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ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

ʆʞʛʠʧʩʧʛ ɺ. ʈ., ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,  
ʘʢʘʜʝʤʠʢ ʄɸʅ ɺʐ (ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ); 
ʉʸʚʧʛʙ ʅ. ʁ., ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ, ʩʪ. ʥʘʫʯ. ʩʦʪʨ.  
(ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʩʝʢʨʝʪʘʨʴ). 
 
 

ʏʣʝʥʳ ʨʝʜʢʦʣʣʝʛʠʠ: 
ɹ. ɹ. ɹʩʙʞʛʙ, ʜ-ʨ ʬʠʣʦʣ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 
ʃ. ɾ. ɹʭʙʦʙʪʵʞʛ, ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 
ɻ. ɻ. ɺʧʚʩʧʛ, ʜ-ʨ ʠʩʪ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 
ʆ. ʆ. ɽʙʦʡʤʧʛ, ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 
ɻ. ɻ. ɿʞʤʫʧʛ, ʜ-ʨ ʬʠʣʦʩ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 
ʖ. ʅ. ʃʙʠʡʦ, ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 
ʆ. ʖ. ʃʙʪʙʫʣʡʦʙ, ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 
ɺ. ʈ. ʆʞʛʠʧʩʧʛ, ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 
ɾ. ɹ. ʈʡʥʞʦʧʛ, ʜ-ʨ ʬʠʣʦʣ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 
ʁ. ʈ. ʈʧʛʙʩʡʰ, ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 
ɹ. ʊ. ʈʧʨʤʙʛʦʧʢ, ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 
ʅ. ʁ. ʉʸʚʧʛʙ, ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ, ʜʦʮʝʥʪ; 
ɺ. ɹ. ʊʞʰʣʙʩʹʛ, ʜ-ʨ ʭʠʤ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 
ɻ. ʈ. ʒʞʦʦʡʣʧʛ, ʜ-ʨ ʬʠʣʦʩ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 
ʆ. ɹ. ʗʩʣʞʛʡʰ, ʢʘʥʜ. ʶʨʠʜ. ʥʘʫʢ, ʜʦʮʝʥʪ; 
ʅ. ʊ. ʘʦʡʯʣʡʢ, ʜ-ʨ. ʧʩʠʭʦʣ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 
 
 

ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʚʧrʫʩʢ: 
ɺ. ʈ. ʆʞʛʠʧʩʧʛ, ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʝʨ-
ʚʳʡ ʧʨʦʨʝʢʪʦʨ ʂʝʤɻʋ; 
ʍ. ʁ. ʁʛʙʦʧʛ, ʜ-ʨ ʭʠʤ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 
ʟʘʤ. ʜʠʨʝʢʪʦʨʘ ʅʌʀ ɻʆʋ ɺʇʆ çʂʝʤɻʋè; 
ʊ. ɹ. ʑʡʨʡʤʧʛ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜ-
ʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʫʧʨʘʚʣʝʥʠʷ ʅʌʀ 
ɻʆʋ ɺʇʆ çʂʝʤɻʋè. 
 
 
 
ʈʝʜʘʢʪʦʨ ʚʳʧʫʩʢʘ ï ʀ. ɹ. ʃʬʦʙʱʞʛʙ. 
ʂʦʤʧʴʶʪʝʨʥʘʷ ʚʝʨʩʪʢʘ ï ʊ. ɹ. ʑʡʨʡʤʧʛ. 
 
 
 
 

ɾʊʋɾʊʋɻɾʆʆʔɾ ʆɹʌʃʁ 
ɹʫʨʥʳʰʝʚʘ ʊ. ɺ., ʂʘʣʝʜʠʥ ɺ. ʆ., ʈʘʚʢʦʚʩʢʘʷ ʀ. ɺ., ʕʧʪʝʰʝʚʘ. ʉ. ɺ. 
ʈʘʟʚʠʪʠʝ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʧʨʷʞʝʥʥʳʭ 
ʟʘʜʘʯ ʤʝʭʘʥʠʢʠ ʥʝʦʜʥʦʨʦʜʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ éééééééééééééé.. 
ɺʦʣʦʩʢʦʚʘ ɽ. ɺ., ʇʦʣʫʙʦʷʨʦʚ ɺ. ɸ., ɻʦʨʙʫʥʦʚ ʌ. ʂ., ɻʫʨʴʷʥʦʚʘ ʊ. ʀ., 
ɸʥʜʨʶʰʢʦʚʘ ʆ. ɺ., ɻʦʥʯʘʨʦʚ ɸ. ʀ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ 
ʥʘʥʦʜʠʩʧʝʨʩʥʳʤʠ ʢʝʨʘʤʠʯʝʩʢʠʤʠ ʯʘʩʪʠʮʘʤʠ ééééééééééééé.. 
ɼʤʠʪʨʠʝʚ ʖ. ɺ. ʇʨʦʛʨʘʤʤʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠ-
ʦʥʥʦʛʦ ʢʦʜʘ ʧʣʦʩʢʠʭ ʟʘʤʢʥʫʪʳʭ ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ ééééé.. 
ʀʚʘʥʦʚ ʌ. ʀ., ʃʫʢʠʥ ʄ. ɸ., ʋʨʙʘʥ ʅ. ɸ., ʏʤʝʣʝʚʘ ʂ. ɺ. ʄʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʥʠʪʝʚʠʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ b-PbN6 ʠ AgN3 éééééééééééé. 
ʇʦʛʫʣʘ ɺ. ɺ. ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ 
ʛʘʟʘ ʚ ʫʛʣʝʧʦʨʦʜʥʦʤ ʤʘʩʩʠʚʝ ééééééééééééééééééééé 
ʇʦʣʫʙʦʷʨʦʚ ɺ. ɸ., ʂʦʨʦʪʘʝʚʘ ɿ. ɸ., ɹʝʣʢʦʚʘ ʊ. ɹ., ɻʦʥʯʘʨʦʚ ɸ. ʀ., 
ʊʨʦʬʠʤʦʚʘ ɸ.ʉ. ɺʣʠʷʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʧʦʣʠʤʝʨʦʚ ʥʘʥʦʜʠʩʧʝʨʩʥʳ-
ʤʠ ʢʝʨʘʤʠʯʝʩʢʠʤʠ ʯʘʩʪʠʮʘʤʠ ʥʘ ʩʚʦʡʩʪʚʘ ʥʘʥʦʢʦʤʧʦʟʠʪʦʚ  
ʉʪʝʧʘʥʦʚ ɸ. ɺ. ʆ ʢʦʤʧʴʶʪʝʨʥʦʤ ʩʠʥʪʝʟʝ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʟʘʤʢʥʫʪʳʭ 
ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ éééééééééééééééééééééééé 

ʖʃʇʄʇɼʁʘ ʁ ʉɹʏʁʇʆɹʄʕʆʇɾ ʈʉʁʉʇɽʇʈʇʄʕʀʇɻɹʆʁɾ 
ɹʝʨʣʷʢʦʚʘ ʆ. ɻ., ɽʨʤʘʢ ʅ. ɹ., ʃʠʥʜʠʥʘ ʃ. ʀ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʘʜʢʦʚ 
ʩʪʦʯʥʳʭ ʚʦʜ (ʆʉɺ) ʚ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ éééééééé. 
ɽʨʤʘʢ ʅ. ɹ., ʈʫʩʠʥ ɽ. ɺ. ʆʮʝʥʢʘ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝ-
ʥʠʡ ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʦʪʚʘʣʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʫʛʣʝʜʦʙʳʯʠ éé.. 
ʀʚʘʥʦʚ ʌ. ʀ., ʀʩʘʢʦʚʘ ɽ. ɺ., ɻʘʨʜʝʨ ɽ. ɸ., ʂʦʨʦʪʘʝʚʘ ɿ. ɸ. ʇʦʣʫʯʝʥʠʝ 
ʦʛʥʝʫʧʦʨʥʦʡ ʢʝʨʘʤʠʢʠ ʧʫʪʝʤ ʨʝʮʠʢʣʠʥʛʘ ʦʛʥʝʫʧʦʨʥʦʛʦ ʣʦʤʘ éééééé.. 

ʖʃʇʆʇʅʁʃɹ 
ɹʫʡʚʠʩ ʊ. ɸ. ʋʯʝʪʥʘʷ ʧʦʣʠʪʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ 
ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʥ̫ʠʷ ééééééééééééééééé 
ɹʳʩʪʨʦʚ ɺ. ɸ., ʅʦʚʠʢʦʚ ʅ. ʀ. ʀʥʥʦʚʘʮʠʠ ï ʧʫʪʴ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦ-
ʩʧʦʩʦʙʥʦʩʪʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠ̫ ʪʠʡ ééééééééé 
ʄʘʩʣʝʥʢʦʚʘ ʆ. ʌ. ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʠ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʩʠʥʜʠʮʠ-
ʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ééééééééééééééééééééééé. 
ʄʠʭʘʡʣʦʚʘ ʅ. ʂ. ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʪʨʫʜʘ 
ʚ ʩʠʙʠʨʩʢʠʭ ʨʝʛʠʦʥʘʭ ééééééééééééééééééééééééé 
ʄʫʨʘʪʦʚ ɸ. ʉ. ɻʘʨʤʦʥʠʟʘʮʠʷ ʢʘʢ ʥʘʫʯʥʘʷ ʢʘʪʝʛʦʨʠʷ éééééééééé 
ʄʳʪʘʨʝʚʘ ɽ. ɸ. çʊʦʨʛʦʚʘʷ ʚʦʡʥʘè ʢʘʢ ʩʨʝʜʩʪʚʦ ʥʝʪʘʨʠʬʥʦʛʦ ʨʝʛʫʣʠʨʦ-
ʚʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ éééééééééééééééééééé 
ʅʦʚʠʢʦʚ ʅ. ʀ., ɹʝʣʦʫʩʦʚʘ ɺ. ʄ. ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 
ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ éééééééééééé. 
ʅʦʚʠʢʦʚ ʅ. ʀ., ɹʦʷʨʢʠʥ ɼ. ʅ., ʅʦʚʠʢʦʚʘ ɻ. ɺ. ʄʘʪʝʨʠʘʣʴʥʘʷ ʟʘʠʥʪʝʨʝʩʦ-
ʚʘʥʥʦʩʪʴ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʢʘʯʝʩʪʚʦ ʨʝʤʦʥʪʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʦʙʦ-
ʨʫʜʦʚʘʥʠʷ (ʥʘ ʧʨʠʤʝʨʝ ʆɸʆ çɿʉʄʂè) éééééé 
ʉʪʘʨʯʝʥʢʦ ɽ. ʅ. ʄʘʨʢʝʪʠʥʛʦʚʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʦʥʦ-
ʛʦʨʦʜʦʚ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʘʥʪʠʢʨʠʟʠʩʥʦʡ ʧʦʣʠʪʠʢʠ ʨʝʛʠʦʥʦʚ ééééééé.. 
ʋʨʙʘʥ ʅ. ɸ., ʋʨʙʘʥ ʆ. ɸ. ʌʘʢʪʦʨʳ ʩʪʦʠʤʦʩʪʠ ʥʘ ʨʳʥʢʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝ-
ʜʚʠʞʠʤʦʩʪʠ ʛ. ʅʦʚʦʢʫʟʥʝʮʢʘ ééééééééééééééééééééé. 
ʏʝʨʥʦʚʘ ʃ. ʅ., ʍʫʩʘʠʥʦʚʘ ʃ. ʅ. ɸʥʘʣʠʟ ʧʨʦʙʣʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʥʪʝʣ-
ʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʠ: ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʡ ʘʩʧʝʢʪ éééé... 
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ɿʬʩʦʙʤ ʫʞʧʩʞʫʡʰʞʪʣʡʮ  
ʡ ʨʩʡʣʤʙʝʦʴʮ ʡʪʪʤʞʝʧʛʙʦʡʢ 

 
ʇʝʯʘʪʘʝʪʩʷ ʧʦ ʨʝʰʝʥʠʶ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ  
ʠ ʨʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʦʛʦ ʩʦʚʝʪʦʚ ɻʆʋ ɺʇʆ 
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ʈʇʄʁʋʇʄʇɼʁʘ ʁ ʊʇʏʁʇʄʇɼʁʘ 
ɸʨʪʶʭ ɽ. ɺ. ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʚ ʩʨʝʟʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ  
ɹʘʙʫʥ ʈ. ɺ. ʂ ʚʦʧʨʦʩʫ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʝ ʚ ʩʬʝʨʝ ʤʝʩʪʥʦʛʦ ʩʘ-
ʤʦʫʧʨʘʚʣʝʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ éééééééééééééééé 
ʀʩʘʢʦʚʘ ɽ. ɺ. ʌʝʥʦʤʝʥ ʚʣʘʩʪʠ, ʚʥʫʪʨʝʥʥʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʣʠʯʥʦʩʪʠ ʠ ʝʸ 
ʘʨʭʝʪʠʧʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʢʘʢ ʦʩʥʦʚʘʥʠʷ ʛʝʥʜʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩʦʟʥʘʥʠʷ é 
ʄʘʣʴʢʦʚʝʮ ʅ. ɺ. ʄʝʩʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʢʘʢ ʩʫʙʲʝʢʪ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʨʘʟʦ-
ʚʘʥʠʷ éééééééééééééééééééééééééééééééé 
ʈʝʱʠʢʦʚʘ ʀ. ʇ. ʐʘʭʪʝʨʩʢʘʷ ʪʝʨʨʠʪʦʨʠʷ ʢʘʢ ʨʝʛʠʦʥʘʣʴʥʳʡ ʙʨʝʥʜ éééé 

ʗʉʁʊʈʉʌɽɾʆʏʁʘ 
ɻʘʣʳʛʠʥʘ ʀ. ʇ. ʅʘʨʫʰʝʥʠʝ ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʠ ʯʘʩʪʥʦʡ ʞʠʟʥʠ, ʩʦʚʝʨ-
ʰʝʥʥʦʝ ʣʠʮʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʦʝʛʦ ʩʣʫʞʝʙʥʦʛʦ ʧʦʣʦʞʝʥʠʷ éé. 
ɻʦʨʙʫʣʴ ʖ. ɸ. ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙ ʦʭʨʘʥʝ ʟʜʦ-
ʨʦʚʴʷ ʛʨʘʞʜʘʥ: ʧʨʦʙʣʝʤʳ ʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ éééééééééééé 
ɼʞʘʣʘʣʷʥ ʖ. ʄ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʥʘʜʟʦʨ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʫʛʦʣʴʥʳʭ 
ʰʘʭʪ éééééééééééééééééééééééééééééééé 
ʂʠʧʠʥʛʘʥ ʅ. ʉ. ʇʦʥʷʪʠʝ ʠ ʩʫʱʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʚ ʩʦ-
ʚʨʝʤʝʥʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝ ééééééééééééééééééééééé. 
ʃʘʥʮʤʘʥ ɽ. ʄ. ʂʦʥʩʪʠʪʫʮʠʦʥʥʳʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʧʨʘʚʘ ʠ ʦʙʟ̫ʘʥʥʦʩʪʠ ʚ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ éééééééééééééééééééééééé 
ʆʛʘʥʠʩʷʥ ʄ. ʉ. ʇʦʣʫʯʝʥʠʝ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʛʨʘʞʜʘʥʩʪʚʘ ʠ ʜʚʦʡʥʦʛʦ ʛʨʘʞ-
ʜʘʥʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ ɸʨʤʝʥʠʷ ééééééééééééééééééééé 
ʇʠʩʘʨʝʚʩʢʘʷ ɽ. ɸ. ɻʨʫʧʧʦʚʘʷ ʧʨʝʩʪʫʧʥʦʩʪʴ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʠ ʝʸ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ éééééééééééééééééééééééééé.. 
ʌʝʜʦʩʝʥʢʦ ɺ. ɸ. ʆ ʷʚʣʝʥʠʠ ʥʘʜʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʘʚʘ ʠ ʧʨʘʚʦʪʚʦʨʯʝʩʪʚʘ .. 
ʐʝʧʝʣʴ ʊ. ɺ. ʈʠʩʢ: ʩʫʱʥʦʩʪʴ ʠ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʠʯʠʥʠʪʝ-
ʣʷ ʚʨʝʜʘ ʩ ʧʩʠʭʠʯʝʩʢʠʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ éééééééééééééééé 
ʐʝʩʪʘʢʦʚʘ ʆ. ɺ. ʈʘʟʚʠʪʠʝ ʧʨʠʥʮʠʧʘ ʨʘʟʜʝʣʝʥʠʷ ʚʣʘʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘ-
ʚʦʚʦʡ ʥʘʫʢʦʡ ʠ ʝʛʦ ʧʦʥʷʪʠʝ éééééééééééééééééééééé 
ʐʢʦʣʷʨʝʥʢʦ ɽ. ɸ. ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʥʷʪʠʡ çʙʝʞʝʥʝʮè ʚ ʨʦʩʩʠʡʩʢʦʤ ʠ ʤʝʞ-
ʜʫʥʘʨʦʜʥʦʤ ʧʨʘʚʝ éééééééééééééééééééééééééé 
ʖʨʴʝʚʘ ʃ. ɸ. ʉʫʱʝʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʜʦʛʦʚʦʨʘ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʢʚʘʨ-
ʪʠʨʥʳʤ ʜʦʤʦʤ éééééééééééééééééééééééééééé 

ʍʁʄʇʊʇʍʁʘ 
ɻʝʨʰʛʦʨʠʥ ɺ. ʉ., ʇʝʪʫʭʦʚʘ ʃ. ʇ., ʈʘʢʠʪʥʳʭ ʄ. ɹ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʫʤʘʥʠ-
ʪʘʨʥʳʭ ʘʩʧʝʢʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʫʛʦʣʴʥʦʡ ʦʪʨʘʩʣʠ: ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨ-
ʩʧʝʢʪʠʚʳ éééééééééééééééééééééééééééééé. 
ʀʚʘʥʦʚʘ ʅ. ɸ. ʉʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʚʦʨʦʪ ʚ ʬʠʣʦʩʦʬʠʠ ʥʘʫʢʠ éééééé. 
ʂʫʤʩʢʦʚʘ ʉ. ʅ. ʌʝʥʦʤʝʥ ʨʫʩʩʢʦʛʦ ʢʦʥʩʝʨʚʘʪʠʟʤʘ ééééééééééé.. 
ʍʫʪʦʨʷʥʩʢʘʷ ɸ. ɼ. ʂʘʨʪʠʥʘ ʤʠʨʘ ʚ ʛʫʤʘʥʠʪʘʨʥʦʡ ʥʘʫʢʝ éééééééé.. 

ʁʊʋʇʉʁʘ 
ɹʦʨʠʥʘ ʃ. ʉ. ʕʪʥʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʥʘʮʠʦʥʘʣʴʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʦʣʴʰʝʚʠʢʦʚ ʚ ʉʠʙʠʨʠ (ʥʘ ʤʘʪʝʨʠʘʣʘʭ ɻʦʨʥʦ-ʐʦʨʩʢʦʛʦ 
ʨʘʡʦʥʘ) ééééééééééééééééééééééééééééééé 
ʃʠʧʫʥʦʚʘ ʃ. ɺ. ʇʨʦʙʣʝʤʳ ʚʳʩʰʝʡ ʰʢʦʣʳ ʂʫʟʙʘʩʩʘ ʚ ʪʨʫʜʘʭ ʦʪʝʯʝʩʪʚʝʥ-
ʥʳʭ ʠʩʪʦʨʠʢʦʚ (1920-2008) éééééééééééééééééééééé. 
ʄʘʨʢʜʦʨʬ ʅ. ʄ. ʆʨʛʘʥʠʟʘʮʠʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʪʨʫʜʦʚʳʤ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʦʩʪʨʘʥʥʳʭ ʚʦʝʥʥʦʧʣʝʥʥʳʭ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʦʩʣʝ 
ʦʢʦʥʯʘʥʠʷ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ééééééééééééééééééé 
ʗʨʢʦʚ ɸ. ʇ., ʄʘʨʢʜʦʨʬ ʅ. ʄ. ʂ ʚʦʧʨʦʩʫ ʦ ʩʤʝʥʝ ʧʘʨʘʜʠʛʤʳ ʨʘʟʚʠʪʠʷ 
ʢʫʣʴʪʫʨʳ ʩʠʙʠʨʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ééééééééééééééééééé 

ʈɾɽɹɼʇɼʁʃɹ 
ɼʘʚʳʜʝʥʢʦ ʄ. ʈ., ʃʫʢʴʷʥʝʮ ʅ. ɺ. ʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʚ ʫʩ-
ʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʝʛʠʦʥʘ ʂʫʟʙʘʩʩʘ éééééééééééééé. 
ɼʚʦʨʮʦʚʘ ɽ. ɺ. ɺʥʝʜʨʝʥʠʝ ʧʨʦʝʢʪʘ ʄɻʋ çʇʩʠʭʦʣʦʛʠʷ ʢʘʢ ʧʨʦʬʝʩʩʠʷè ʚ 
ʢʘʯʝʩʪʚʝ ʬʦʨʤʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʅʌʀ ʂʝʤɻʋ ʧʦ ʜʠʩ-
ʮʠʧʣʠʥʝ çʇʩʠʭʦʣʦʛʠʷ ʪʨʫʜʘè ééééééééééééééééééééé 
ʄʠʨʦʥʦʚʘ ʊ. ʅ. ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʥʮʝʧʮʠʡ ʚʦʩʧʠʪʘʥʠʷ ééééé.. 
ʉʪʘʯʝʚʘ ɽ. ʄ. ʇʦʪʝʥʮʠʘʣ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ ʚʫʟʘ ʚ ʧʝʨʝʭʦʜʝ ʢ 
ʥʦʚʦʤʫ ʢʘʯʝʩʪʚʫ ʧʦʜʛʦʪʦʚʢʠ ééééééééééééééééééééé.. 
ʊʦʤʩʠʥʘ ʅ. ɻ. ʂ ʧʨʦʙʣʝʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥ-
ʮʠʠ ʩʪʫʜʝʥʪʦʚ-ɻ ʢʦʣʦʛʦʚ ʚ ʥʝʷʟʳʢʦʚʦʤ ʚʫʟʝ éééééééééééééé... 
ʍʘʡʙʫʣʣʠʥʘ ɼ. ʈ. ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʣʠʯ-
ʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʅʌʀ ʂʝʤɻʋ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʧʨʦʬʠʣʝʤ ʚʳʙʨʘʥʥʦʡ ʩʧʝ-
ʮʠʘʣʴʥʦʩʪʠ ééééééééééééééééééééééééééééé 
ɹʛʫʧʩʴ ʛʴʨʬʪʣʙ éééééééééééééééééééééééééé. 
ʈʩʙʛʡʤʙ ʧʭʧʩʥʤʞʦʡʸ ʪʫʙʫʞʢ ʛ çɻʞʪʫʦʡʣ ʃʞʥɼʌè éééééééééé.. 
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ʋɼʂ 004.42, 539.3 

ʈɸɿɺʀʊʀɽ ʇɸʂɽʊɸ ʇʈʆɻʈɸʄʄ ʄɸʊɽʄɸʊʀʏɽʉʂʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ  

ʉʆʇʈʗɾɽʅʅʓʍ ɿɸɼɸʏ ʄɽʍɸʅʀʂʀ ʅɽʆɼʅʆʈʆɼʅʓʍ ʂʆʅʉʊʈʋʂʎʀʁ 

ʊ. ɺ. ɹʫʨʥʳʰʝʚʘ, ɺ. ʆ. ʂʘʣʝʜʠʥ, ʀ. ɺ. ʈʘʚʢʦʚʩʢʘʷ, ʉ. ɺ. ʕʧʪʝʰʝʚʘ 

 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʧʨʷʞʝʥʥʳʝ ʠ ʩʚʷʟʘʥʥʳʝ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʧʨʠ ʦʮʝʥʢʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪ-

ʨʫʢʮʠʡ ʤʘʰʠʥ, ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʧʨʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. ʆʧʠʩʘʥʘ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʥʘ ʙʘʟʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʦ-

ʧʨʷʞʝʥʠʝ ʤʦʜʝʣʝʡ ʨʘʟʥʦʨʦʜʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʩʚʷʟʘʥʥʳʭ ʟʘʜʘʯ.  

We consider the conjugate and related tasks to be undertaken in assessing the performance of machine design, 

buildings and structures under extreme conditions. The computer program of mathematical models based on the re-

search of the application package, which provides coupling of heterogeneous models of physical processes in solv-

ing related problems. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ, ʦʛʥʝ-

ʩʪʦʡʢʦʩʪʴ, ʢʦʥʩʪʨʫʢʮʠʷ. 

 

ʎʝʣʴʶ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʤʝʭʘʥʠ-

ʢʝ ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʢʣʠʢʘ ʤʦ-

ʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʚʦʟʜʝʡʩʪʚʠʷ ʣʠʙʦ ʨʘʩʯʝʪ-

ʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ, ʣʠʙʦ ʧʨʠʚʦʜʷʱʠʝ ʢ ʜʝʛʨʘ-

ʜʘʮʠʠ ʝʛʦ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʇʨʠʯʠʥʘʤʠ, ʧʨʠ-

ʚʦʜʷʱʠʤʠ ʢ ʨʘʟʨʫʰʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ, ʤʦʛʫʪ ʙʳʪʴ 

ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʥʝʩʫʱʠʭ ʵʣʝ-

ʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʟʨʳʚʘ, ʫʜʘʨʘ 

ʠ ʪ. ʧ., ʚʦʟʙʫʞʜʝʥʠʝ ʢʦʣʝʙʘʥʠʡ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʝʨ-

ʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʦʛʥʝʚʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ, ʩʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʳʛʦʨʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʠ ʮʝ-

ʣʳʡ ʨʷʜ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʣʠʯʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʝʭʘʥʠʯʝʩʢʦʝ ʧʦʚʝʜʝ-

ʥʠʝ ʩʠʣʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʨʝʞʠʤʝ ʥʦʨʤʘʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʠʟʜʝʣʠʡ. 

ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʚʩʝʭ ʵʪʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʧʨʘʚʠ-

ʣʦ, ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʧʫʪʸʤ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʠʙʦ ʨʘʟʨʫʰʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ 

ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʸ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʭʦʜʠʪʩʷ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʷʜ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʟʘʜʘʯ ʧʦ ʨʘʩʯʝ-

ʪʫ ʦʪʢʣʠʢʘ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʚʦʟʜʝʡʩʪʚʠʡ. ʊʦʛʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʢʦʤ-

ʧʦʥʝʥʪ: ʠʥʚʘʨʠʘʥʪʥʦʡ ʯʘʩʪʠ, ʦʪʨʘʞʘʶʱʝʡ ʩʦʩʪʘʚ, 

ʬʦʨʤʫ, ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ ʤʦʜʝʣʠʨʫʝʤʦʡ ʢʦʥʩʪ-

ʨʫʢʮʠʠ, ʠ ʚʦʟʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʘʨʴʠ-

ʨʦʚʘʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʠʣʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʯʝʪʘ 

ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʚʦʝʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʧʘʨʘʤʝʪ-

ʨʦʚ ʩʦʩʪʦʷʥʠʷ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʤʦʜʝʣʴ ʢʦʥʩʪʨʫʢʮʠʠ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʪʨʫʢʪʫʨʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ (ʜʘʥʥʳʝ ʦ 

ʩʘʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ) ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶ-

ʱʠʝ (ʦʧʠʩʘʥʠʝ ʪʝʧʣʦʬʠʟʠʯʝʩʢʦʛʦ, ʩʪʘʪʠʯʝʩʢʦʛʦ, ʜʠ-

ʥʘʤʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʥʘʢʦʧʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ ʠ 

ʪ. ʧ.).  

ʀʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦ-

ʜʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʯʘʩʪʥʳʭ ʟʘʜʘʯ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʩʦʟʜʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʤʘʰʠʥʦ-

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʤʦʜʝʣʠ, ʬʦʨʤʫʣʠʨʫʝʤʳʝ ʚ ʚʠ-

ʜʝ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ʊʘʢʠʝ 

ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʩʪʘʚʠʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝ-

ʨʠʤʝʥʪʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦ-

ʛʜʘ ʬʠʟʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʝʱʸ ʥʝʚʳʧʦʣʥʠʤʳ. 

ʇʦʩʪʘʥʦʚʢʘ ʚʩʝʭ ʵʪʠʭ ʟʘʜʘʯ ʩʚʷʟʘʥʘ ʩ ʨʝʰʝʥʠʝʤ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʪʝʧʣʦ- ʠ ʤʘʩʩʦʧʝʨʝ-

ʥʦʩʘ, ʥʝʣʠʥʝʡʥʦʡ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʤʝʭʘʥʠʢʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʪʝʦʨʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʢʦ-

ʣʝʙʘʥʠʡ.  

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʠ ʩʦʚʤʝʩʪʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʣʠʯ-

ʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʦ-

ʧʨʷʞʝʥʠʷ ʯʘʩʪʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʈʝʘʣʠ-

ʟʘʮʠʷ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʢʦʥʛʣʦʤʝʨʘʪ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʦʪʥʦʩʷʪʩʷ ʢ ʦʩʥʦʚʥʳʤ ʪʠʧʘʤ: ʘʙʩʪʨʘʢʮʠʡ ʩʫʱʥʦʩʪʠ 

(ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ), ʘʙʩʪʨʘʢʮʠʡ ʧʦʚʝʜʝʥʠʷ 

(ʤʦʜʝʣʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ) ʠ ʘʙʩʪʨʘʢʮʠʡ ʚʠʨʪʫʘʣʴ-

ʥʳʭ ʤʘʰʠʥ (ʘʣʛʦʨʠʪʤʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʚʳʯʠʩʣʝ-

ʥʠʷ). ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʢʣʘʩʩʦʚ 

ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʨʷʜ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʰʝʥʠʷ 

ʯʘʩʪʥʳʭ ʟʘʜʘʯ. ʆʪʤʝʪʠʤ ʩʣʝʜʫʶʱʠʝ ʠʟ ʥʠʭ. 

ʇʘʢʝʪ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ-

ʧʨʷʞʝʥʠʡ [1] ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʩʪʘʪʠʢʠ ʠ ʫʩ-

ʪʦʡʯʠʚʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʪʠʧʘ 

ʦʨʝʙʨʝʥʥʳʭ ʦʙʦʣʦʯʝʢ ʠʟ ʘʥʠʟʦʪʨʦʧʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʩ ʧʨʦʠʟʚʦʣʥɹʦʡ ʩʭʝʤʦʡ ʘʨʤʠʨʦʚʘʥʠʷ.  

ʇʘʢʝʪ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʘʩʯʝʪʘ ʦʛʥʝʩʪʦʡʢʦʩʪʠ [2] 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʪʝʧʣʦʚʳʝ ʧʦʣʷ, ʩʪʘʪʠʯʝʩʢʦʝ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʧʦʚʨʝʞʜʝʥʠʡ ʚ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʪʠʧʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʠ ʧʣʦʩʢʠʭ ʨʘʤ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʘʨ-

ʤʠʨʦʚʘʥʥʳʭ ʙʝʪʦʥʦʚ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʯʠʩ-

ʣʠʪʴ ʧʨʝʜʝʣ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʧʨʠ ʦʛʥʝʚʦʤ ʧʦʨʘʞʝʥʠʠ 

ʩʦʦʨʫʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʬʠ-

ʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘ-

ʪʝʨʠʘʣʦʚ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʕʪʦ ʧʨʠʣʦ-

ʞʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝʤ ʜʚʫʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ȱȽȾȱȽȾȮȱȹȹɇȱ ȹȬȿȶȴ 
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ʚʠʜʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ï ʪʝʧʣʦʬʠʟʠʯʝʩʢʦʡ 

ʠ ʩʪʘʪʠʯʝʩʢʦʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʦʙʱʝʡ 

ʩʪʨʫʢʪʫʨʥʦʡ ʤʦʜʝʣʠ ʨʘʩʩʯʠʪʳʚʘʝʤʦʛʦ ʩʦʦʨʫʞʝʥʠʷ. 

ʆʩʦʙʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʠʩʣʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʨʘʝʚʳʭ ʟʘʜʘʯ 

ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʢʘʢ ʧʦʛʨʝʰʥʦʩʪʠ ʩʦʙ-

ʩʪʚʝʥʥʦ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ, ʪʘʢ ʠ ʦʙʱʝʡ ʧʦʛʨʝʰ-

ʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʦʡ ʩ ʚʚʝʜʝʥʠʝʤ ʫʧʨʦ-

ʱʘʶʱʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʭʘʨʘʢʪʝʨʝ ʧʦʚʝʜʝʥʠʷ ʤʘ-

ʪʝʨʠʘʣʘ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʦʵʪʦʤʫ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʘʥʘʣʠʟ ʜʠʩʢʨʝʪʥʳʭ 

ʩʭʝʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʩʧʦʩʦʙʥʘ ʦʪʨʘʟʠʪʴ ʜʠʩʢʨʝʪʥʘʷ ʤʦʜʝʣʴ ʪʦʛʦ ʠʣʠ ʠʥʦ-

ʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʠʣʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ 

ʢʘʢʠʝ ʵʬʬʝʢʪʳ ʦʥʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪ ʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ (ʪʘʢʠʭ, ʢʘʢ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʬʠʣʴʪʨʘʮʠʷ ʠ ʜʠʬʬʫʟʠʷ 

ʬʣʶʠʜʦʚ) ʧʨʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʥʦ ʚ ʨʘʩʯʝʪʘʭ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʢʦʥʩʪʨʫʢ-

ʮʠʡ. ɺ ʨʘʙʦʪʘʭ [3, 4] ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ 

ʵʪʠʭ ʩʣʫʯʘʷʭ ʚʘʨʠʘʮʠʦʥʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʢʦʨʨʝʢʪʥʘ ʚ 

ʩʤʳʩʣʝ çʩʣʘʙʦʛʦè ʨʝʰʝʥʠʷ, ʘ ʧʦʨʷʜʦʢ ʪʦʯʥʦʩʪʠ ʢʦ-

ʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʧʦʨʷʜʢʘ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʩʧʣʘʡʥʦʚ.  

ʈʘʩʩʤʦʪʨʠʤ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʦʡ ʢʨʘʝʚʫʶ ʟʘʜʘ-

ʯʫ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʜʣʷ ʫʨʘʚʥʝʥʠʷ ʇʫʘʩʩʦʥʘ ʥʘ 

ʢʫʩʦʯʥʦ-ʦʜʥʦʨʦʜʥʦʡ ʦʙʣʘʩʪʠ ʩ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦ-

ʚʠʷʤʠ ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʨʦʜʘ. ʇʫʩʪʴ ʚ ʦʙ-

ʣʘʩʪʠ W ʨʘʩʧʦʣʦʞʝʥʳ n ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ Wi ʩ ʪʝʥ-

ʟʦʨʘʤʠ ʧʨʦʚʦʜʠʤʦʩʪʠ si. ʅʘʭʦʞʜʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ u 

ʚ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʨʝʜʝ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʵʣʣʠʧʪʠ-

ʯʝʩʢʦʡ ʢʨʘʝʚʦʡ ʟʘʜʘʯʠ: 

,)( fudivLu =Ðs-¹
   

*

1

uu =
G ,    

*

2
nn jj =

G , 
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3

0nku j
G

+ =,        (1) 

ʛʜʝ f ï ʧʣʦʪʥʦʩʪʴ ʠʩʪʦʯʥʠʢʘ; s ï ʪʝʥʟʦʨ ʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ (ʧʨʦʚʦʜʠʤʦʩʪʠ); u ï ʠʩʢʦʤʳʡ ʧʦʪʝʥʮʠʘʣ; j ï 

ʚʝʢʪʦʨ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ; n ï ʚʝʢʪʦʨ ʝʜʠʥʠʯʥʦʡ ʥʦʨ-

ʤʘʣʠ; k ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʤʝʞʜʫ 

ʧʦʪʝʥʮʠʘʣʦʤ ʥʘ ʛʨʘʥʠʮʝ ʠ ʧʣʦʪʥʦʩʪʴʶ ʪʦʢʘ ʯʝʨʝʟ 

ʛʨʘʥʠʮʫ ʦʙʣʘʩʪʠ, ʧʨʠʯʝʤ *u , *

nj  ʠ k ï ʠʟʚʝʩʪʥʳʝ ʚʝ-

ʣʠʯʠʥʳ. ɺʦ ʚʩʝʡ ʦʙʣʘʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʝʧʨʝʨʳʚ-

ʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ. ʉʯʠʪʘʝʤ, ʯʪʦ 

ʚʩʝ ʯʘʩʪʠ ʛʨʘʥʠʮʳ ɻi ʥʝ ʠʤʝʶʪ ʦʙʱʠʭ ʚʥʫʪʨʝʥʥʠʭ 

ʪʦʯʝʢ ʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʛʨʘʥʠʮʫ W. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʪʦʯʝʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʫʜʝʤ 

ʠʤʝʪʴ: 

( )f I x xnn
n

d= -ä ,      (2) 

ʛʜʝ In ï ʩʠʣʘ ʪʦʢʘ ʠʩʪʦʯʥʠʢʘ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʚ 

ʪʦʯʢʝ xn; ( )x xnd -  ï ʜʝʣʴʪʘ-ʬʫʥʢʮʠʷ ɼʠʨʘʢʘ. 

ʀʟʚʝʩʪʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʚʘʨʠʘʮʠʦʥ-

ʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ (1) ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʘʚʘʷ 

ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʦʩʪʨʘʥʩʪʚʘʤ 
2( )L W  

ʠʣʠ )(1

2 W
-W . ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʥʝ ʪʘʢ. ɼʣʷ ʧʨʝ-

ʦʜʦʣʝʥʠʷ ʵʪʦʡ ʪʨʫʜʥʦʩʪʠ ʫʯʪʝʤ, ʯʪʦ ʠʟ ʠʟʚʝʩʪʥʦʡ ʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʪʝʦʨʝʤʳ ʚʣʦʞʝʥʠʷ ʚʳʪʝ-

ʢʘʝʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʨʘʚʦʡ ʯʘʩʪʠ (1) ʩʦʙʦʣʝʚʩʢʦʤʫ 

ʧʨʦʩʪʨʘʥʩʪʚʫ )(2

2 W
-W . ʊʦʛʜʘ ʨʝʰʝʥʠʝ u, ʫʜʦʚʣʝʪʚʦ-

ʨʷʶʱʝʝ ʛʣʘʚʥʳʤ ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʥʘ ɻ1, ʤʦʞʥʦ 

ʠʩʢʘʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ )(2 WL  ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ 

ʠʥʪʝʛʨʘʣʴʥʦʤʫ ʪʦʞʜʝʩʪʚʫ (ʩʣʘʙʦʝ ʨʝʰʝʥʠʝ) 
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ʜʣʷ ʚʩʝʭ 2

2 ( )WfÍ W.  

ʆʜʥʦʟʥʘʯʥʘʷ ʨʘʟʨʝʰʠʤʦʩʪʴ ʢʨʘʝʚʦʡ ʟʘʜʘʯʠ ʚ 

ʩʣʘʙʦʤ ʩʤʳʩʣʝ (3) ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʨʘ-

ʙʦʪʝ [5]. ʊʘʤ ʞʝ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʨʘʚʝʥʩʪʚʦ, ʧʦʟʚʦ-

ʣʷʶʱʝʝ ʦʮʝʥʠʚʘʪʴ ʥʦʨʤʫ ʨʝʰʝʥʠʷ ʯʝʨʝʟ ʥʦʨʤʫ ʧʨʘ-

ʚʦʡ ʯʘʩʪʠ: 

2 0
Lw K w

-
² ,         (4) 

ʛʜʝ ʯʝʨʝʟ 
s
 ʦʙʦʟʥʘʯʝʥʘ ʥʦʨʤʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

2 ( )sW W ; K ï ʥʝʢʦʪʦʨʘʷ ʢʦʥʩʪʘʥʪʘ, ʘ ʜʝʡʩʪʚʠʝ ʦʧʝʨʘ-

ʪʦʨʘ Lu ʥʘ ű ʦʧʨʝʜʝʣʝʥʦ ʧʦ ʧʨʘʚʠʣʫ:  
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ʈʘʩʩʤʦʪʨʠʤ ʨʘʟʙʠʝʥʠʝ Wh ʦʙʣʘʩʪʠ W, ʛʜʝ h ï 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʦʩʣʝ 

ʚʳʙʦʨʘ ʙʘʟʠʩʥʳʭ ʩʧʣʘʡʥʦʚ ʌi(x) ʧʨʠ ʪʨʝʙʦʚʘʥʠʠ 

ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʡʩʪʚʘ d-ʬʫʥʢʮʠʠ ʥʘ ʫʟʣʘʭ ʤʦʜʝʣʠ 

( ( ), ) ( )h x x u u xn nd - =       (6) 

d-ʘʧʧʨʦʢʩʠʤʘʥʪ dh ʩʦʚʧʘʜʘʝʪ ʩ ʩʦʧʨʷʞʝʥʥʦʡ ʬʫʥʢ-

ʮʠʝʡ ʥʘʛʨʫʞʝʥʥʦʛʦ ʫʟʣʘ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩ-

ʩʯʠʪʳʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʧʨʠ ʧʨʦʠʟ-

ʚʦʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ ʤʘʩʩʠʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʧʨʠ ʩʦ-

ʩʨʝʜʦʪʦʯʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʘʥʠ-

ʟʦʪʨʦʧʥʳʭ ʚʢʣʶʯʝʥʠʡ. 

ʆʧʨʝʜʝʣʠʤ ʧʦʛʨʝʰʥʦʩʪʴ, ʚʦʟʥʠʢʘʶʱʫʶ ʧʨʠ ʟʘ-

ʤʝʥʝ ʜʝʣʴʪʘ-ʬʫʥʢʮʠʠ ʝʝ ʘʧʧʨʦʢʩʠʤʘʥʪʦʤ dh. ʇʫʩʪʴ u 

- ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ, ʪ. ʝ. 
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ʘ uh ï ʨʝʰʝʥʠʝ ʧʨʠʙʣʠʞʝʥʥʦʡ ʟʘʜʘʯʠ 

, .h hLu dVf d f
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ʄʦʞʥʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʧʦʛʨʝʰʥʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʠ 

ʟʘʤʝʥʝ ʪʦʯʥʦʡ ʟʘʜʘʯʠ ʧʨʠʙʣʠʞʝʥʥʦʡ ʧʨʠ ʣʙʁʦʤ  

0 < e< 1/2 ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʝʨʘʚʝʥʩʪʚʫ 
1/2

0

hu u Ch e-- ¢ .      (9) 

ʀʩʭʦʜʥʘʷ ʟʘʜʘʯʘ (7) ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʠʙʣʠʞʝʥ-

ʥʦʡ (8) ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʥʦʡ ʧʨʘʚʦʡ ʯʘʩʪʴʶ. ʆʜʥʘʢʦ 

ʪʝʧʝʨʴ ʧʨʘʚʘʷ ʯʘʩʪʴ ʥʝʧʨʝʨʳʚʥʘ ʠ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʚʘʨʠʘʮʠʦʥʥʫʶ ʧʦʩʪʘʥʦʚʢʫ ï ʨʝʰʝʥʠʝ ʢʨʘʝʚʦʡ ʟʘʜʘ-

ʯʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʦʥʘʣʘ  
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ʠ ʛʣʘʚʥʳʤ ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʷʤ. 

ʇʦʛʨʝʰʥʦʩʪʴ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ 
h

ku , ʧʦʣʫ-

ʯʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʝʤ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʢʦʥʝʯ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢ ʪʦʯʥʦʤʫ ʨʝʰʝʥʠʶ uh ʫʨʘʚʥʝʥʠʷ ʩ 

ʠʟʤʝʥʝʥʥʦʡ ʧʨʘʚʦʡ ʯʘʩʪʴʶ, ʜʣʷ ʣʠʥʝʡʥʳʭ ʠ ʪʨʠʣʠ-

ʥʝʡʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦʤ 
1/2

0

h h

ku u Ch- ¢ .     (11) 

ʉʫʤʤʠʨʫʷ ʥʝʨʘʚʝʥʩʪʚʘ (9) ʠ (11), ʦʮʝʥʠʤ ʦʙɦ ʫʶ 

ʧʦʛʨʝʥhʦʩʪʴ: 
1/2 1/2

1 2

h

ku u C h C he-- ¢ + .     (12) 

ʇʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʛʨʝʰʥʦʩʪʴ, 

ʧʦʣʫʯʘʝʤʫʶ ʧʨʠ ʟʘʤʝʥʝ ʧʨʘʚʦʡ ʯʘʩʪʠ ʘʧʧʨʦʢʩʠʤʘʥ-

ʪʦʤ ʜʝʣʴʪʘ-ʬʫʥʢʮʠʠ, ʘ ʚʪʦʨʦʝ ʧʦʢʘʟʳʚʘʝʪ ʩʪʝʧʝʥʴ 

ʩʭʦʜʠʤʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʋʚʝʣʠʯʝʥʠʝ k ʥʝ ʠʟʤʝʥʷʝʪ 

ʧʝʨʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʛʨʝʰʥʦʩʪʠ, ʚʪʦʨʘʷ ʞʝ ʧʨʠ  

k > 2 ʥʝ ʧʦʜʜʘʝʪʩʷ ʦʮʝʥʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝ-

ʥʠʝ ʧʦʨʷʜʢʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʥʝʡ-

ʥʳʤʠ ʠ ʪʨʠʣʠʥʝʡʥʳʤʠ ʢʦʥʝʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʪʝʪ-

ʨʘʵʜʨʘʤʠ ʠ ʰʝʩʪʠʛʨʘʥʥʠʢʘʤʠ) ʥʝ ʫʣʫʯʰʘʝʪ ʪʦʯʥʦ-

ʩʪʠ.  

ɺʣʠʷʥʠʝ ʥʘʡʜʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʥʘ ʥʘ-

ʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʩʩʠʚʘ ʦʧ-

ʨʝʜʝʣʷʝʪʩʷ ʠʟʚʝʩʪʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʟʘʢʦʥʘʤʠ. ʈʘʩʯʝʪ ʧʦʣʝʡ ʥʘ-

ʧʨʷʞʝʥʠʡ ʚ ʥʝʦʜʥʦʨʦʜʥʦʤ ʤʘʩʩʠʚʝ ʪʨʝʙʫʝʪ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʠ ʠ ʩʚʷʟʘʥ ʩ ʧʦʩʪʨʦʝʥʠʝʤ 

ʤʦʜʝʣʝʡ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʝ ʯʠʩʣʦ (ʧʦʨʷʜʢʘ 10
6
) 

ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ. ʇʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʨʘʩ-

ʯʝʪʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ ʫʯʝʪʘ ʫʩʣʦʚʠʡ 

ʩʦʧʨʷʞʝʥʠʷ ʥʘ ʛʨʘʥʠʮʘʭ ʨʘʟʜʝʣʘ ʧʦʜʦʙʣʘʩʪʝʡ. ɼʣʷ 

ʵʪʦʛʦ ʧʨʝʜʣʦʞʝʥʘ ʚʘʨʠʘʮʠʦʥʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʬʫʥʢʮʠʦʥʘʣʘ, ʧʦʣʫʯʝʥ-

ʥʦʛʦ ʠʟ ʦʙʱʝʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ɺʘʩʠʜʟʫ [6]: 

Ʉ ( , , , )
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ʛʜʝ Fï ʦʙʲʸʤʥʳʝ ʩʠʣʳ;  
T

x y zu u uè ø=ê úu  ï ʚʝʢʪʦʨ ʧʝʨʝʤʝʱʝʥʠʡ; 

 
T

x y z xy xz yzs s s t t tè ø=ê ús ï ʚʝʢʪʦʨ (ʚ ʩʤʳʩ-

ʣʝ ʤʘʪʨʠʯʥʦʡ ʘʣʛʝʙʨʳ) ʥʘʧʨʷʞʝʥʠʡ; 
T

x y z xy xz yze e e g g gè ø=ê úe ï ʚʝʢʪʦʨ ʜʝʬʦʨʤʘ-

ʮʠʡ;  
*

p ï ʟʘʜʘʥʥʳʝ ʚʥʝʰʥʠʝ ʫʩʠʣʠʷ ʥʘ ʯʘʩʪʠ ʛʨʘʥʠʮʳ S2;  

*u  ï ʟʘʜʘʥʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ ʯʘʩʪʠ ʛʨʘʥʠʮʳ S1;  

D ï ʤʘʪʨʠʮʘ ʫʧʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʘ; 
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R  ï ʤʘʪʨʠʯ-

ʥʳʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ. 

ʋʩʣʦʚʠʝ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʘ (13) ʩʣʝ-

ʜʫʝʪ ʠʟ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʜʚʫʭ ʚʳ-

ʧʫʢʣʳʭ ʯʘʩʪʥʳʭ ʬʫʥʢʮʠʦʥʘʣʦʚ: 
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dVP = - -ñ u ue s e)) e eR D R .     (15) 

ɿʜʝʩʴ (14) ï ʬʫʥʢʮʠʦʥʘʣ ʃʘʛʨʘʥʞʘ, ʤʠʥʠʤʫʤ ʢʦ-

ʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʧʨʠ ʛʣʘʚʥʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚ ʧʝʨʝʤʝʱʝʥʠʷʭ, ʘ (15) ï ʨʘʙʦʪʘ ʥʝʚʷʟʢʠ ʥʘʧʨʷʞʝ-

ʥʠʡ ʥʘ ʥʝʚʷʟʢʝ ʜʝʬʦʨʤʘʮʠʡ, ʢʦʪʦʨʘʷ ʤʠʥʠʤʠʟʠʨʫʝʪ-

ʩʷ ʧʨʠ ʪʦʯʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ ʩʦʧʨʷʞʝʥʠʷ ʥʘ-

ʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʘ. 

ʇʨʠʚʝʜʝʥʥʳʝ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʟ-

ʨʘʙʦʪʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʘʢʝʪʘ ʧʨʦ-

ʛʨʘʤʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʧʨʷʞʝʥ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ ʚ ʥʝʦʜʥʦʨʦʜʥʳʭ ʩʨʝʜʘʭ ʠ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʢʘʢ ʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ, 

ʪʘʢ ʠ ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʘʢʝʪ ʧʦ-

ʩʪʨʦʝʥ ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʢʪʥʦʡ ʠʜʝʦʣʦʛʠʠ ʩ ʰʠʨʦʢʠʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʤʦʨʬʠʟʤʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʟ-

ʜʘʪʴ ʛʠʙʢʫʶ ʥʘʩʪʨʘʠʚʘʝʤʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʤ, 

ʫʜʦʙʥʫʶ ʜʣʷ ʨʝʰʝʥʠʷ ʩʚʷʟʘʥʥʳʭ ʠ ʩʦʧʨʷʞʝʥʥʳʭ ʟʘ-

ʜʘʯ ʚ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦʦʪʥʦʰʝʥʠʡ 

ʤʘʪʝʨʠʘʣʦʚ. ʆʙʲʝʢʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʘʢʝʪʘ ʧʨʠʚʝʜʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 1.  

ʎʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʧʨʦʛʨʘʤʤʘʭ ʧʘʢʝʪʘ ʟʘʥʠʤʘ-

ʝʪ ʦʙʲʝʢʪ çʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴè, ʦʧʨʝʜʝʣʷʶ-

ʱʠʡ ʧʦʚʝʜʝʥʠʝ ʤʦʜʝʣʠʨʫʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ 

ʧʨʠʣʦʞʝʥʠʠ ʚʦʟʜʝʡʩʪʚʠʡ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʪʦʙʨʘʞʝʥʠʝ ʚʝʢʪʦʨʘ ʠʟ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʚʝʢʪʦʨ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʩʦʩʪʦʷʥʠʡ. ɺ ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʘ ʨʝʘʣʠʟʦʚʘʥʳ ʘʣʛʦ-

ʨʠʪʤʳ, ʥʘʠʙʦʣʝʝ ʦʪʚʝʯʘʶʱʠʝ ʨʝʰʘʝʤʳʤ ʟʘʜʘʯʘʤ: 

ʨʘʟʥʦʩʪʥʳʝ ʠ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʳʝ ʩʭʝʤʳ.  

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦ-

ʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʤ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʠ ʜʠʩʢʨʝʪʥʳʭ ʤʦʜʝʣʝʡ. ʂʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ ʢʘʢ 

ʧʨʦʛʨʘʤʤʥʘʷ ʘʙʩʪʨʘʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʠ-

ʤʦʨʬʥʳʡ ʘʛʨʝʛʘʪ ʦʙʲʝʢʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʜʦʩʪʫʧ 

ʢ ʜʘʥʥʳʤ, ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʵʣʝʤʝʥʪʫ, ʠ ʚʳʯʠʩʣʝʥʠʝ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʦʙʲʝʢʪʦʚ (ʧʘʨʘʤʝʪʨʦʚ ʦʧʨʝʜʝʣʷʶ-

ʱʠʭ ʫʨʘʚʥʝʥʠʡ, ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʠ ʪ. ʧ.). ɿʘ ʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʚʝʯʘʝʪ ʧʨʦʛʨʘʤʤʥʳʡ ʦʙʲʝʢʪ çɹʠʙ-

ʣʠʦʪʝʢʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚè. ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ 

ʙʠʙʣʠʦʪʝʢʠ ï ʩʦʟʜʘʥʠʝ ʵʢʟʝʤʧʣʷʨʘ ʢʦʥʝʯʥʦʛʦ ʵʣʝ-

ʤʝʥʪʘ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʥʳʝ ʦʙʲʝʢʪʳ ʩʪʨʫʢʪʫʨ-

ʥʦʡ ʤʦʜʝʣʠ, ʪʘʙʣʠʮʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʦʚ ʠ ʙʘ-

ʟʳ ʤʘʪʝʨʠʘʣʦʚ; ʟʘʧʦʣʥʝʥʠʝ ʧʦʣʝʡ ʜʘʥʥʳʭ ʢʦʥʝʯʥʦʛʦ 

ʵʣʝʤʝʥʪʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʩʪʥʳʭ ʦʩʝʡ, ʧʝʨʝʚʦʜ ʢʦ-

ʦʨʜʠʥʘʪ ʫʟʣʦʚ ʚ ʤʝʩʪʥʳʝ ʦʩʠ ʠ ʚʳʯʠʩʣʝʥʠʝ ʤʘʪʨʠʮʳ 
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ʧʝʨʝʭʦʜʘ ʦʪ ʫʟʣʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʤʝʩʪʥʳʭ ʦʩʷʭ 

ʵʣʝʤʝʥʪʘ ʢ ʧʝʨʝʤʝʥʥʳʤ ʚ ʛʣʘʚʥʳʭ ʦʩʷʭ ʫʟʣʦʚ. ɺ ʩʦ-

ʩʪʘʚ ʘʛʨʝʛʘʪʘ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚʭʦʜʷʪ ʪʘʢʠʝ ʦʩ-

ʥʦʚʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʦʙʲʝʢʪʳ, ʢʘʢ ʘʧʧʨʦʢʩʠʤʘʪʦʨ, 

ʠʥʪʝʛʨʘʪʦʨ, ʤʘʪʨʠʮʘ ʫʧʨʫʛʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʨʘʟʨʘ-

ʙʦʪʘʥʳ ʧʦʜʢʣʘʩʩʳ, ʨʝʘʣʠʟʫʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦ-

ʙʳ ʨʘʩʯʝʪʘ. ʊʠʧʳ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʟʘʜʘʶʪʩʷ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʤ ʚ ʪʘʙʣʠʮʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʦʚ, ʠ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʨʘʩʯʝʪʘʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʜʢʣʘʩʩ. ʕʪʦ ʧʦʟʚʦʣʷ-

ʝʪ ʛʠʙʢʦ ʬʦʨʤʠʨʦʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʢʨʘʝʚʳʭ 

ʟʘʜʘʯ, ʠʟʤʝʥʷʷ ʚʠʜ ʠ ʩʪʝʧʝʥʴ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ 

ʧʦʣʠʥʦʤʦʚ, ʪʦʯʥʦʩʪʴ ʯʠʩʣʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʠ 

ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

 

ʈʠʩ. 1. ʆʙʲʝʢʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ 

 

 

ʆʧʠʩʘʥʥʘʷ ʠʜʝʷ ʦʢʘʟʘʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʜʦ-

ʪʚʦʨʥʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʛʦ ʧʘʢʝʪʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦʣʫʯʘʪʴ ʯʠʩʣʝʥ-

ʥʳʝ ʨʝʰʝʥʠʷ ʨʘʟʥʦʨʦʜʥʳʭ ʧʦ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯ. 

ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʤʦʜʝ-

ʣʝʡ ʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʰʝʥʠʡ.  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʪʝʨʤʦʫʧʨʫ-

ʛʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʘʨʤʠʨʦʚʘʥ-

ʥʳʭ ʦʙʦʣʦʯʝʢ [7] ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ 

ʪʦʤ, ʯʪʦ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨ ʠʟʚʝʩʪʥʦ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʜʝʬʦʨʤʘʮʠʡ, ʫʧʨʫʛʦʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʠʟʦʪʝʨʤʠʯʥʦ, 

ʘ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʥʘʯʘʣʴʥʤrʠ. 

ʕʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʘʨʠʘʮʠʦʥʥʳʡ 

ʧʨʠʥʮʠʧ ʃʘʛʨʘʥʞʘ ʜʣʷ ʚʳʚʦʜʘ ʨʘʟʨʝʰʘʶʱʠʭ ʫʨʘʚ-

ʥʝʥʠʡ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʞʝʩʪʢʦʩʪʠ ʧʦ ʪʦʣʱʠʥʝ ʦʙʦ-

ʣʦʯʢʠ ʥʘʭʦʜʷʪʩʷ ʯʠʩʣʝʥʥʳʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ ʩ ʫʯʝ-

ʪʦʤ ʩʪʨʫʢʪʫʨʳ ʘʨʤʠʨʦʚʘʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʘʞ-

ʜʦʡ ʪʦʯʢʝ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʦʩʢʦʣʴʢʫ ʦʙʦʣʦʯʢʘ ʘʨʤʠ-

ʨʦʚʘʥʘ ʧʦʜ ʫʛʣʦʤ ʢʘʢ ʢ ʦʙʨʘʟʫʶʱʝʡ, ʪʘʢ ʠ ʢ ʥʦʨʤʘ-

ʣʠ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʜʚʠʛʘ 

ʥʝ ʨʘʚʥʳ ʥʫʣʶ; ʵʪʦ ʚʳʥʫʞʜʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʜʚʠ-

ʛʦʚʳʝ ʤʦʜʝʣʠ ʪʠʧʘ ʊʠʤʦʰʝʥʢʦ. ɼʠʩʢʨʝʪʠʟʘʮʠʷ ʟʘ-

ʜʘʯʠ ʚʳʧʦʣʥʷʣʘʩʴ ʯʠʩʣʝʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦ-

ʜʦʤ: ʨʘʟʣʦʞʝʥʠʝʤ ʚ ʨʷʜ ʌʫʨʴʝ ʧʦ ʦʢʨʫʞʥʦʡ ʢʦʦʨ-

ʜʠʥʘʪʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʚ ʚʠʜʝ ʵʨʤʠʪʦʚʘ ʩʧʣʘʡʥʘ 

ʧʦ ʤʝʨʠʜʠʘʥʫ. 

ʇʦʛʨʝʰʥʦʩʪʴ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ 

ʤʘʣʘ ʠ ʣʝʛʢʦ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʩʣʫʯʘʝ ʛʣʘʜʢʦʡ ʦʙʦʣʦʯ-

ʢʠ. ʅʘʣʠʯʠʝ ʧʦʧʝʨʝʯʥʦʛʦ ʩʠʣʦʚʦʛʦ ʥʘʙʦʨʘ ʠʣʠ ʩʪʳ-

ʢʦʚ ʨʘʟʥʦʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ 
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ʦʩʮʠʣʣʠʨʫʶʱʝʡ ʧʦʛʨʝʰʥʦʩʪʠ. ʀʩʧʦʣʴʟʫʷ ʪʝʭʥʠʢʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʧʧʨʦʢʩʠʤʘʥʪʘ ʦʙʦʙʱʝʥʥʳʭ ʬʫʥʢ-

ʮʠʡ, ʫʜʘʝʪʩʷ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʝʨʝʤʝʱʝʥʠʡ ʠʤʝʝʪ ʧʝʨʚʳʡ ʧʦʨʷʜʦʢ, ʯʪʦ ʚʣʝʯʝʪ ʦʪ-

ʩʫʪʩʪʚʠʝ ʩʭʦʜʠʤʦʩʪʠ ʚ ʥʘʧʨʷʞʝʥʠʷʭ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ 

ʷʚʣʝʥʠʷ ʘʥʘʣʦʛʠʯʥʘ ʵʬʬʝʢʪʫ ɻʠʙʙʩʘ: ʨʝʰʝʥʠʝ ʦʪʳ-

ʩʢʠʚʘʝʪʩʷ ʥʝ ʚ ʪʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʢʦʪʦʨʦʤʫ ʦʥʦ ʧʨʠʥʘʜʣʝʞʠʪ.  

ʋʩʪʨʘʥʠʪʴ ʫʢʘʟʘʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʫʜʘʝʪʩʷ ʩ ʧʦ-

ʤʦʱʴʶ ʚʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ 

ʚ ʪʦʯʢʘʭ, ʚ ʢʦʪʦʨʳʭ ʞʝʩʪʢʦʩʪʴ ʢʘʢ ʬʫʥʢʮʠʷ ʤʝʨʠ-

ʜʠʦʥʘʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʳ ʨʘʟʨʳʚʥʘ. ɺ ʵʪʠʭ ʪʦʯʢʘʭ 

ʠʤʝʶʪʩʷ ʨʘʟʨʳʚʳ ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ ʧʝʨʝʤʝʱʝʥʠʡ. 

ʇʦʣʫʯʘʝʤʦʝ ʯʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʠʤʝʝʪ ʪʦʪ ʞʝ ʧʦʨʷ-

ʜʦʢ ʩʭʦʜʠʤʦʩʪʠ, ʯʪʦ ʠ ʜʣʷ ʛʣʘʜʢʦʡ ʦʙʦʣʦʯʢʠ. ʏʠʩ-

ʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʯʝʪ ʨʘʟʨʳʚʥʦ-

ʩʪʠ ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ ʧʝʨʝʤʝʱʝʥʠʡ ʚʝʜʝʪ ʢ ʫʩʪʨʘʥʝ-

ʥʠʶ ʵʬʬʝʢʪʘ ʦʩʮʠʣʣʷʮʠʠ ʚ ʤʝʩʪʘʭ ʧʨʠʤʳʢʘʥʠʷ 

ʰʧʘʥʛʦʫʪʘ ʢ ʦʙʦʣʦʯʢʝ, ʥʘ ʩʪʳʢʝ ʨʘʟʥʦʨʦʜʥʳʭ ʯʘʩʪʝʡ 

ʚ ʪʦʯʢʝ ʧʨʠʣʦʞʝʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʩʠʣʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʳʚʘ ʧʨʦ-

ʠʟʚʦʜʥʳʭ ʦʪ ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʥʝʢʦʪʦʨʳʭ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʭ ʫʟʣʘʭ ʤʝʨʠʜʠʘʥʘ ʦʙʦʣʦʯʢʠ ʧʨʠʚʦʜʠʪ ʢ ʫʪʦʯʥʝ-

ʥʠʶ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ 

ʧʦʣʫʯʝʥʠʶ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʝʨʝ-

ʤʝʱʝʥʠʷʭ ʠ ʥʘʧʨʷʞʝʥʠʷʭ ʚ ʵʪʠʭ ʫʟʣʘʭ ʠ ʠʭ ʦʢʨʝʩʪ-

ʥʦʩʪʠ. 

 

ʈʠʩ. 2. ɻʝʦʤʝʪʨʠʷ ʬʝʨʤʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʫʩʣʦʚʠʷ ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʥʘʛʨʫʞʝʥʠʷ 

 

ʈʘʩʩʤʦʪʨʠʤ ʜʘʣʝʝ ʬʝʨʤʝʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʧʦ-

ʢʘʟʘʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 2, ʠʟʛʦʪʦʚʣʝʥʥʫʶ ʠʟ ʫʛʣʝʧʣʘ-

ʩʪʠʢʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʤʘʩʩʳ ʢʦʥʩʪ-

ʨʫʢʮʠʠ ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʠ ʧʦ ʩʪʘʪʠʯʝʩʢʦʤʫ ʧʨʦʛʠʙʫ 

ʪʨʝʙʦʚʘʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴ ʨʘʮʠʦʥʘʣʴʥʫʶ ʩʭʝʤʫ ʘʨʤʠ-

ʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʩʝʯʝʥʠʡ ʨʝʙʝʨ. 

ʂʨʦʤʝ ʪʦʛʦ, ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʨʝʟʦʥʘʥʩʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʪʘʪʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʕʪʦ ʧʦ-

ʪʨʝʙʦʚʘʣʦ ʫʯʝʪʘ ʥʝʣʠʥʝʡʥʦʩʪʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʦʧʨʝ-

ʜʝʣʷʶʱʠʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʢʦʥʝʯʥʳʤʠ 

ʧʨʦʛʠʙʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘ-

ʮʠʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʥʦʩʪʠ 

ʨʝʰʝʥʠʷ ʧʨʷʤʦʡ ʟʘʜʘʯʠ, ʚʳʧʦʣʥʷʝʤʦʛʦ ʤʥʦʛʦʢʨʘʪʥʦ 

ʧʨʠ ʧʦʠʩʢʝ ʵʢʩʪʨʝʤʫʤʘ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʨʘʩʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ çʙʘʣʦʯ-

ʥʳʭè ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʢ 

ʧʨʦʜʦʣʴʥʳʭ, ʪʘʢ ʠ ʩʧʠʨʘʣʴʥʳʭ ʨʝʙʝʨ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ 

ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʤʦʜʝʣʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ-

ʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʪʦʯʥʦʩʪʴ. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝ-

ʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ 

ʘʥʘʣʠʟʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʦʨʝʙʨʝʥʥʳʭ ʦʙʦ-

ʣʦʯʝʢ ʩ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ. ʀʟʚʝʩʪʥʳʝ ʧʦʜʭʦʜʳ, ʦʩʥʦ-

ʚʘʥʥʳʝ ʥʘ ʦʩʨʝʜʥʝʥʠʠ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ, ʟʘʢʣʶʯʘʶʪ-

ʩʷ ʚ ʟʘʤʝʥʝ ʦʨʝʙʨʝʥʥʦʡ ʦʙʦʣʦʯʢʠ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 

ʦʨʪʦʪʨʦʧʥʫʶ ʛʣʘʜʢʫʶ ʦʙʦʣʦʯʢʫ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝ-

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʝʤʣʝʤʦʛʦ ʦʧʠʩʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʫʛʣʦʚʳʭ ʪʦʯʢʘʭ ʥʘ ʢʦʥʪʫʨʝ ʢʦʥʮʝʥʪʨʘ-

ʪʦʨʘ, ʧʦʩʢʦʣʴʢʫ çʪʦʯʥʦʝè ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʩʦʜʝʨʞʠʪ ʩʠʥʛʫʣʷʨʥʦʩʪʴ, ʥʝ ʠʤʝʶɦ ʫʶ ʤʝʩʪʘ 

ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ɺʳʭʦʜ ʩʦʩʪʦʠʪ ʚ ʧʦʣʥʦʤ ʜʠʩ-

ʢʨʝʪʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʨʝʙʨʝʥʥʦʡ ʦʙʦʣʦʯʢʠ, ʩʠʩ-

ʪʝʤʘ ʨʝʙʝʨ ʢʦʪʦʨʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪ-

ʚʝʥʥʘʷ ʨʘʤʘ, ʫʩʠʣʝʥʥʘʷ ʦʙʰʠʚʢʦʡ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦ-

ʟʚʦʣʠʣ ʧʨʦʚʝʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳʡ ʘʥʘʣʠʟ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʚʙʣʠʟʠ ʚʳʨʝʟʦʚ ʚ ʦʨʝʙʨʝʥʥʳʭ 

ʦʙʦʣʦʯʢʘʭ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ [8]. ɺʳʷʩʥʝʥʦ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʯʠʩʣʦʤ ʨʝʙʝʨ, ʧʝʨʝʨʝʟʘʥʥʳʭ ʚʳʨʝʟʦʤ, 

ʠ ʩʣʘʙʦ ʟʘʚʠʩʷʪ ʦʪ ʬʦʨʤʳ ʢʦʥʪʫʨʘ ʚʳʨʝʟʘ. ʅʘʡʜʝʥʳ 

ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʝ ʬʦʨʤʫʣʳ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʧʝʥʩʠ-

ʨʫʶʱʠʭ ʦʢʘʥʪʦʚʦʢ. 
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ʄʆɼʀʌʀʎʀʈʆɺɸʅʀɽ ʇɽʅʆʇʆʃʀʋʈɽʊɸʅɸ  

ʅɸʅʆɼʀʉʇɽʈʉʅʓʄʀ ʂɽʈɸʄʀʏɽʉʂʀʄʀ ʏɸʉʊʀʎɸʄʀ 

ɽ. ɺ. ɺʦʣʦʩʢʦʚʘ, ɺ. ɸ. ʇʦʣʫʙʦʷʨʦʚ, ʌ. ʂ. ɻʦʨʙʫʥʦʚ, ʊ. ʀ. ɻʫʨʴʷʥʦʚʘ, ʆ. ɺ. ɸʥʜʨʶʰʢʦʚʘ, ɸ. ʀ. ɻʦʥʯʘʨʦʚ 

 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚʘʨʠʘʥʪʳ ʤʦʜʠʬʠʢʘʮʠʠ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʚ ʢʝʨʘʤʠʯʝʩʢʠʤʠ ʥʘʥʦʯʘʩʪʠʮʘʤʠ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʪʘʢʦʛʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʙʳʣʦ ʧʦʣʫʯʝʥʠʝ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʧʦ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ (ʧʨʦʯʥʦʩʪʴ, ʩʪʦʡʢʦʩʪʴ ʢ ʠʟʛʠʙʘʤ, ʢ ʠʩʪʠʨʘʥʠʶ, ʦʧʪʠʤʘʣʴʥʦʡ ʪʚʝʨʜʦʩʪʠ) ʜʣʷ ʠʟ-

ʛʦʪʦʚʣʝʥʠʷ ʧʨʦʪʝʟʦʚ ʩʪʦʧ. ʋ ʤʦʜʠʮʠʬʠʨʦʚʘʥʥʦʛʦ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʪʘʢʠʝ ʚʘʞʥʳʝ ʩʚʦʡʩʪʚʘ, 

ʢʘʢ ʧʣʦʪʥʦʩʪʴ, ʪʚʝʨʜʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ ʠ ʫʜʣʠʥʝʥʠʝ ʧʨʠ ʨʘʟʨʳʚʝ, ʘ ʪʘʢʞʝ ʩʪʦʡʢʦʩʪʴ ʢ ʘʙʨʘʟʠʚʥʦʤʫ ʠʩʪʠ-

ʨʘʥʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʚ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʦʣʥʠʪʝʣʷ (ʝʛʦ ʚʠʜʘ, ʚʨʝʤʝʥʠ ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʩʦʜʝʨʞʘʥʠʷ). 

The variants of polyurethane modification with ceramic nanoparticles have been discussed in the work. The 

main purpose of such modification has been to produce polyurethane which satisfies such physical and mechanical 

properties as strength, bending strength, abrasion strength, and optimal hardness and can be used to manufacture 

foot prosthesis. Such important properties as density, hardness, strength, tensile elongation and abrasion resistance 

have been determined for modified polyurethane. General regularities of the change of polyurethane properties de-

pending on the filler (its type, time of mechanochemical treatment and composition) have been established as a re-

sult of the work. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ, ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʢʝʨʘʤʠʯʝʩʢʠʝ ʥʘ-

ʥʦʯʘʩʪʠʮʳ, ʦʨʪʦʧʝʜʠʷ. 

 

ɺʚʝʜʝʥʠʝ. ʇʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠ ʵʩʪʝʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʦʜʦʰʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʨ-

ʪʦʧʝʜʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚʳʟʚʘʣʠ ʥʘʩʪʦʪ̫ʝʣʴʥʫʶ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʠʙʣʠʞʘʶʱʠʭʩʷ ʧʦ ʩʚʦʡʩʪʚʘʤ ʢ ʥʘʪʫʨʘʣʴʥʦʡ ʢʦʞʝ 

ʠ ʜʘʞʝ ʟʘʤʝʥʷʶʱʠʝ ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʠ ʪʝʣʘ ʯʝʣʦʚʝʢʘ. 

ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʫʩʠʣʠʷʤʠ ʫʯʝʥʳʭ ʤʥʦʛʠʭ ʩʪʨʘʥ 

ʙʳʣʠ ʩʦʟʜʘʥʳ ï ʵʪʦ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʫʨʝ-

ʪʘʥʦʚ. 

ʇʦʣʠʫʨʝʪʘʥʳ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʪʝʭ ʥʝʤʥʦʛʠʭ 

ʧʦʣʠʤʝʨʦʚ, ʫ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʦ ʨʝʛʫʣʠ-

ʨʦʚʘʪʴ ʯʠʩʣʦ ʧʦʧʝʨʝʯʥʳʭ ʩʚʷʟʝʡ, ʛʠʙʢʦʩʪʴ ʧʦʣʠʤʝʨ-

ʥʳʭ ʤʦʣʝʢʫʣ ʠ ʭʘʨʘʢʪʝʨ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʡ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʠʟ ʧʦʣʠ-

ʫʨʝʪʘʥʦʚ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʘʪʝʨʠʘʣʳ ï ʩʠʥʪʝ-

ʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ, ʪʝʨʤʦʘʢʪʠʚʥʳʝ ʧʦʢʨʳʪʠʷ ʠ ʧʣʘ-

ʩʪʤʘʩʩʳ, ʪʚʝʨʜʳʝ, ʤʷʛʢʠʝ ʵʣʘʩʪʦʤʝʨʳ ʠ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʳ, ʢʘʢ ʞʝʩʪʢʠʝ, ʪʘʢ ʠ ʤʷʛ-

ʢʠʝ [1 ï 3]. 

ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʚ ʷʚ-

ʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʠʤʠʪʠʨʦʚʘʪʴ ʜʨʝʚʝʩʠʥʫ, 

ʧʨʦʙʢʫ, ʨʝʟʠʥʫ. ʆʩʥʦʚʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʵʣʘ-

ʩʪʠʯʥʳʭ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʚ ʷʚʣʷʶʪʩʷ ʤʝʙʝʣʴʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʪʨʘʥʩʧʦʨʪ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʘʚʪʦʤʦ-

ʙʠʣʝʩʪʨʦʝʥʠʝ), ʦʙʫʚʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʤʝʜʠʮʠ-

ʥʘ, ʧʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 

ʛʦʨʥʦʦʙʦʛʘʪʠʪʝʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ɾʝʩʪʢʠʝ 

ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʕʪʠ ʣʝʛ-

ʢʠʝ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʝ ʧʝʥʦʧʣʘʩʪʳ ʦʙʣʘʜʘʶʪ 

ʦʯʝʥʴ ʥʠʟʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʤʘʣʦʡ ʧʨʦʥʠʮʘʝ-

ʤʦʩʪʴʶ, ʚʳʩʦʢʦʡ ʘʜʛʝʟʠʝʡ ʢ ʤʝʪʘʣʣʫ, ʰʪʫʢʘʪʫʨʢʝ ʠ 

ʜʨʝʚʝʩʠʥʝ. ʀʭ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʠʟʦʣʷʮʠʠ ʭʦ-

ʣʦʜʠʣʴʥʳʭ ʢʘʤʝʨ, ʫʪʝʧʣʝʥʠʷ ʞʠʣʳʭ ʟʜʘʥʠʡ, ʪʝʧʣʦ-

ʠʟʦʣʷʮʠʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ [1 ï 3]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ 

ʩʚʦʡʩʪʚ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʦʣ-

ʥʝʥʠʷ ʝʛʦ ʢʝʨʘʤʠʯʝʩʢʠʤʠ ʯʘʩʪʠʮʘʤʠ: ʢʦʨʫʥʜʦʤ, 

ʢʘʨʙʠʜʦʤ ʢʨʝʤʥʠʷ, ʘʵʨʦʩʠʣʦʤ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʤʦʜʠʬʠʢʘʮʠʷ ʧʝʥʦ-

ʧʦʣʠʫʨʝʪʘʥʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ. ʇʝʥʦʧʦʣʠʫʨʝʪʘʥ 

(ʇʇʋ) ʧʦʣʫʯʘʣʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʦʣʘ ʠ ʜʠʠʟʦʮʠʘʥʘʪʘ, 

ʧʫʪʝʤ ʚʩʧʝʥʠʚʘʥʠʷ ʚ ʟʘʢʨʳʪʦʡ ʬʦʨʤʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʚʳʙʨʘʣʠ ʢʦʨʫʥʜ (Ŭ-

ʦʢʩʠʜ ʘʣʶʤʠʥʠʷ), ʢʘʨʙʠʜ ʢʨʝʤʥʠʷ (ʢʘʨʙʦʨʫʥʜ) ʠ ʘʵ-

ʨʦʩʠʣ (ʦʢʩʠʜ ʢʨʝʤʥʠʷ). 
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ʇʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

(ʄʆ) ʥʘʧʦʣʥʠʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʣʠ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚ ʮʝʥʪʨʦʙʦʞʥʦ-ʧʣʘʥʝʪʘʨʥʦʡ ʤʝʣʴʥʠʮʝ-

ʘʢʪʠʚʘʪʦʨʝ ɸɻʆ-2 [4, 5]. 

ʀʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʇʇʋ ʥʘ-

ʙʣʶʜʘʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʄʆ (0 ï 10 ʤʠʥ) 

ʠ ʢʦʣʠʯʝʩʪʚʘ ʥʘʧʦʣʥʠʪʝʣʷ (1 ï 10 %). 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʝʥʦʧʦʣʠʫʨʝ-

ʪʘʥʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʩʢʘʥʠʨʫʶʱʝʤ ʤʠʢ-

ʨʦʩʢʦʧʝ Hitachi TM-1000. 

ʈʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ (ʈʌɸ) ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ 

ʜʠʬʨʘʢʪʦʤʝʪʨʝ ɼʈʆʅ-4 ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: 

CuKŬ- ʠʟʣʫʯʝʥʠʝ, ʫʛʦʣ ʜʠʬʨʘʢʮʠʠ 2ɗ ʦʪ 10 ʜʦ 70Ü ʠ 

ʩʢʦʨʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʜʠʬʨʘʢʮʠʠ 2 ʛʨʘʜ/ʤʠʥ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ɼʊɸ) 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʠʙʦʨʝ ʩʠʥʭʨʦʪʨʦʥʥʦʛʦ ʪʝʨʤʦʘʥʘʣʠ-

ʟʘ STA 499 S çJupiterè (NETZSCH) ʧʨʠ ʥʘʛʨʝʚʝ ʚ 

ʩʨʝʜʝ ʘʨʛʦʥʘ. 

ʋʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʤʝʣʴʯʝʥʥʳʭ ʢʝʨʘʤʠʯʝ-

ʩʢʠʭ ʥʘʥʦʜʠʩʧʝʨʩʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʝʪʦʜʦʤ ʪʝʧʣʦʚʦʡ ʜʝʩʦʨʙʮʠʠ ʘʨʛʦʥʘ [6]. 

ʋ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʇʇʋ ʦʧʨʝʜʝʣʷʣʠ ʪʘʢʠʝ 

ʚʘʞʥʳʝ ʩʚʦʡʩʪʚʘ, ʢʘʢ ʧʣʦʪʥʦʩʪʴ, ʪʚʝʨʜʦʩʪʴ ʧʦ ʐʦʨʫ 

ɸ, ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʨʘʟʨʳʚʝ ʠ ʫʜʣʠʥʝʥʠʝ ʧʨʠ ʨʘʟʨʳʚʝ, 

ʦʩʪʘʪʦʯʥʫʶ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʫʜʣʠʥʝʥʠʠ, ʘ ʪʘʢʞʝ ʫʩ-

ʪʦʡʯʠʚʦʩʪʴ ʢ ʘʙʨʘʟʠʚʥʦʤʫ ʠʟʥʦʩʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʠ ʤʝʭʘʥʦʭʠ-

ʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʥʘʧʦʣʥʠʪʝʣʝʡ (ʢʦʨʫʥʜ, ʢʘʨʙʠʜ 

ʢʨʝʤʥʠʷ) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʠ ʠʟʤʝʥʝʥʠʷ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʠʩ. 1), ʘ ʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʠ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʠ ʘʛʨʝʛʘʪʦʚ. 

 
ʈʠʩ. 1. ʂʨʠʚʘʷ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ 

ʠ ʘʛʨʝʛʘʮʠʠ ʢʦʨʫʥʜʘ ʠ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʝʛʦ ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʠ: 

1 ï ʢʦʨʫʥʜ, 2 ï ʢʘʨʙʠʜ ʢʨʝʤʥʠʷ 

 

ʀʟ ʜʘʥʥʳʭ ʨʠʩʫʥʢʘ 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʮʝʩʩ ʜʠʩ-

ʧʝʨʛʠʨʦʚʘʥʠʷ ʧʦʨʦʰʢʦʚ ʢʦʨʫʥʜʘ ʠ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʠ ʥʝ ʙʝʟʛʨʘʥʠʯʝʥ. ʇʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ ʧʨʦʠʩʭʦ-

ʜʠʪ ʠʭ ʫʢʨʫʧʥʝʥʠʝ, ʘʛʨʝʛʘʮʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʠʧʘʥʠʷ 

ʯʘʩʪʠʮ ʠ ʜʨʫʛʠʭ ʬʠʟʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ [7]. ɼʣʷ 

ʢʘʞʜʦʛʦ ʚʝʱʝʩʪʚʘ ʩʫʱʝʩʪʚʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʚʨʝʤʷ ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ 

ʧʨʝʢʨʘʱʘʝʪʩʷ ʧʨʦʮʝʩʩ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʠ ʥʘʩʪʫʧʘʝʪ 

ʧʨʦʮʝʩʩ ʘʛʨʝʛʘʮʠʠ ʯʘʩʪʠʮ [7]. ʇʦʵʪʦʤʫ ʥʘʤʠ ʙʳʣʦ 

ʚʳʙʨʘʥʳ ʦʙʨʘʟʮʳ ʩʦ ʚʨʝʤʝʥʝʤ ʄʆ: 1 ʠ 3 ʤʠʥ ʜʣʷ 

ʢʦʨʫʥʜʘ ʠ 3 ʠ 5 ʤʠʥ ʜʣʷ ʢʘʨʙʠʜʘ ʢʨʝʤʥʠʷ, ʪ. ʢ. ʦʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʠʤʝʥʴʰʝʤʫ ʠ ʩʨʝʜʥʝʤʫ ʨʘʟʤʝʨʫ 

ʯʘʩʪʠʮ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩʚʦʡʩʪʚ ʇʇʋ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪ-

ʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʧʨʠʤʝʥʷʣʠ ʠʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʥʘʥʦʜʠʩʧʝʨʩʥʳʭ ʢʝ-

ʨʘʤʠʯʝʩʢʠʭ ʯʘʩʪʠʮ ʥʘ ʩʚʦʡʩʪʚʘ ʇʇʋ ʥʘʤʠ ʙʳʣʠ ʦʪ-

ʣʠʪʳ ʦʙʨʘʟʮʳ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʩ 

ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ (1, 2,5, 10 %) ʚ ʥʠʭ ʥʘʧʦʣ-

ʥʠʪʝʣʝʡ ʠ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʙʨʘʥʥʳʤ ʚʨʝʤʝʥʝʤ 

ʄʆ ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʦʜʠʬʠʢʘʪʦʨʦʚ. ʆʩʥʦʚʥʳʝ ʩʚʦʡ-

ʩʪʚʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʇʇʋ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 1. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʝ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʦʙʨʘʟʮʦʚ (ʪʘʙʣʠʮʘ 1). ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʝʤ ʩʦʜʝʨʞʘʥʠʠ ʥʘʧʦʣ-

ʥʠʪʝʣʷ ʚ ʠʩʭʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʦʙʘʚʣʷʣʦʩʴ ʙʦʣʴʰʝ 

ʤʦʜʠʬʠʢʘʪʦʨʘ ʧʦ ʤʘʩʩʝ. ɸ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʦʙʨʘʟʮʦʚ ʧʨʦʭʦʜʠʣ ʚ ʟʘʤʢʥʫʪʦʡ ʧʨʝʩʩ-ʬʦʨʤʝ ʦʧʨʝ-

ʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ ʠ ʩʦ ʩʪʨʦʛʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʦʤ-

ʧʦʥʝʥʪʦʚ (ʠʟʦʮʠʦʥʘʪ + ʧʦʣʠʦʣ ʠ ʩʰʠʚʘʪʝʣʴ). ɺʚʝʜʝ-

ʥʠʝ ʥʝʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʘʥʦʜʠʩʧʝʨʩʥʳʭ ʥʘ-

ʧʦʣʥʠʪʝʣʝʡ ʚ ʩʪʨʫʢʪʫʨʫ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ ʧʨʠʚʦʜʠʪ 

ʢ ʩʥʠʞʝʥʠʶ ʪʚʝʨʜʦʩʪʠ, ʥʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʡ ʪʚʝʨʜʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʪʝʤ, ʯʪʦ ʥʘʧʦʣʥʠʪʝʣʴ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʟʘʨʦʜʳ-

ʰʝʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʚ ʩʪʨʫʢʪʫʨʝ ʧʝʥʳ. ʊ. ʝ ʚ ʭʦʜʝ 

ʩʠʥʪʝʟʘ ʧʦʣʠʫʨʝʪʘʥʘ ʥʘ ʥʘʥʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮʘʭ 

ʥʘʯʠʥʘʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʧʦʣʠʤʝʨ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʝʛʦ ʟʝʨʝʥ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ 

ʥʘʧʦʣʥʠʪʝʣʷ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʠ 

ʩʥʠʞʝʥʠʶ ʨʘʟʤʝʨʘ ʟʝʨʝʥ ʧʦʣʠʤʝʨʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʧʨʦʯʥʝʥʠʶ ʧʦʣʠʤʝʨʘ ʠ ʧʨʠʜʘʝʪ ʝʤʫ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʫʶ ʪʚʝʨʜʦʩʪʴ. ʕʪʦ ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʀʟ-ʟʘ ʧʦʩʪʦʷʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʠ-

ʜʦʚ ʧʨʦʪʝʟʦʚ, ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʥʦ-

ʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦ 

ʧʦʚʪʦʨʷʣʠ ʩʚʦʡʩʪʚʘ ʩʪʦʧʳ ʠ ʙʳʣʠ ʙʳ ʥʘʠʙʦʣʝʝ 

ʫʜʦʙʥʳ ʧʨʠ ʝʞʝʜʥʝʚʥʦʡ ʥʦʩʢʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩ-

ʢʫʩʩʪʚʝʥʥʘʷ ʩʪʦʧʘ ʠʟ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʥʦʧʦ-

ʣʠʫʨʝʪʘʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʝʝ ʤʷʛʢʦʡ, ʯʝʤ ʜʦ ʵʪʦʛʦ 

ʩʫʱʝʩʪʚʫʶʱʠʝ. ʕʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʦʙʨʘʟʝʮ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʦ-

ʨʫʥʜʦʤ (3 ʤʠʥ ʄʆ, ʩʦʜʝʨʞʘʥʠʝ 1%). 

ʊʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʙʦʣʴʰʠʥʩʪʚʘ 

ʥʘʧʦʣʥʠʪʝʣʝʡ ʚ ʩʪʨʫʢʪʫʨʝ ʧʝʥʳ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝ-

ʥʠʶ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʟʨʳʚʝ (ʪʘʙʣʠʮʘ 1) ʠ 

ʜʘʞʝ ʧʨʦʠʟʦʰʣʦ ʨʘʟʨʫʰʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʦʙʨʘʟʮʦʚ 

ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ. ʕʪʦ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʚ ʧʦʣʠʫʨʝʪʘʥ ʚʚʦʜʷʪʩʷ ʣʠʙʦ 

ʢʨʫʧʥʳʝ ʯʘʩʪʠʮʳ ʥʘʧʦʣʥʠʪʝʣʝʡ, ʣʠʙʦ ʙʦʣʴʰʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ. ʅʘʣʠʯʠʝ ʢʘʢʠʭ-

ʣʠʙʦ ʯʘʩʪʠʮ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʤʝʞʤʦʣʝʢʫʣʷʨ-

ʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ ʧʦ-

ʣʠʤʝʨʘ, ʣʠʙʦ ʧʨʝʧʷʪʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ ʩʚʷʟʠ, ʧʦ-

ʧʝʨʝʯʥʳʭ ʩʰʠʚʦʢ ʤʝʞʜʫ ʥʠʤʠ. ʅʦ ʥʝ ʚʩʝ ʥʘʧʦʣʥʠ-

ʪʝʣʠ ʪʘʢ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥ. ɺʦʪ, ʥʘ-
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ʧʨʠʤʝʨ, ʫ ʦʙʨʘʟʮʦʚ ʇʇʋ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘ-

ʧʦʣʥʠʪʝʣʷʤʠ: ʢʦʨʫʥʜ 1 ʠ 3 ʤʠʥ ʄʆ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

10 % ʠ 1, 2.5 %, ʘ ʪʘʢʞʝ ʢʘʨʙʠʜʦʤ ʢʨʝʤʥʠʷ 3 ʠ 5 ʤʠʥ 

ʄʆ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 2.5,10 % ʠ 1, 10 % ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ, ʥʘʦʙʦʨʦʪ, ʫʚʝʣʠʯʠʣʩʷ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ 

ʨʘʟʨʳʚʝ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʤʝʥʴʰʠʤ ʨʘʟʤʝʨʦʤ 

ʯʘʩʪʠʮ ʥʘʧʦʣʥʠʪʝʣʝʡ, ʫʚʝʣʠʯʝʥʠʝʤ ʦʜʥʦʨʦʜʥʦʩʪʠ 

ʩʪʨʫʢʪʫʨʳ ʠ ʫʩʠʣʝʥʠʝʤ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʤʘʢʨʦʤʦʣʝʢʫʣʘʤʠ ʧʦʣʠʤʝʨʘ. ʅʘʥʦ-

ʜʠʩʧʝʨʩʥʳʝ ʯʘʩʪʠʮʳ ʚ ʩʪʨʫʢʪʫʨʝ ʇʇʋ ʠʛʨʘʶʪ ʨʦʣʴ 

ʟʘʨʦʜʳʰʝʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ, ʧʨʠ ʵʪʦʤ ʯʘʩʪʠʮʫ ʦʙʚʦ-

ʣʘʢʠʚʘʝʪ ʧʦʣʠʤʝʨ, ʦʙʨʘʟʫʷ ʥʦʚʫʶ ʬʘʟʫ. ɺ ʢʘʯʝʩʪʚʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚʳʩʪʫʧʘʶʪ ʜʘʥʥʳʝ ʈʌɸ (ʨʠʩ. 3) ʠ 

ɼʊɸ (ʨʠʩ. 4) ʘʥʘʣʠʟʘ. 

ʊʘʙʣʠʮʘ 1 

ʉʚʦʡʩʪʚʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʚ 

 

 ̄ ʅʘʧʦʣʥʠʪʝʣʴ 

ʉʦʜʝʨ-

ʞʘʥʠʝ 

ʥʘʧʦʣ-

ʥʠʪʝ-

ʣʷ, % 

ʇʣʦʪ-

ʥʦʩʪʴ 

ʇʇʋ, 

ʛ/ʩʤ3 

ʊʚʝʨ-

ʜʦʩʪʴ 

ʧʦ 

ʐʦʨ ɸ 

ʋʜʣʠ-

ʥʝʥʠʝ 

ʧʨʠ 

ʨʘʟ-

ʨʳʚʝ, 

% 

ʇʨʝʜʝʣ 

ʧʨʦʯʥʦ-

ʩʪʠ ʧʨʠ 

ʨʘʟʨʳʚʝ, 

ʄʇʘ 

ʋʜʣʠʥʝ-

ʥʠʝ ʧʦʜ 

ʥʘʧʨʷʞʝ-

ʥʠʝʤ (ů = 

1 ʄʇʘ), % 

ʇʦʢʘ-

ʟʘʪʝʣʴ 

ʠʩʪʠ-

ʨʘʥʠʷ, 

ʤʤ
3
/ʤ 

1 - 0,0 0,45 30,5 259,2 1,8 91,7 0,71 

2 ʂʦʨʫʥʜ, ʠʩʭ. 1,0 0,47 27,5 159,2 1,2 197,7 1,57 

3 ʂʦʨʫʥʜ, ʠʩʭ. 2,5 0,48 29,5 295,9 1,7 107,2 0,25 

4 ʂʦʨʫʥʜ, ʠʩʭ. 10,0 0,53 32,5 155,1 1,3 158,3 0,08 

5 ʂʦʨʫʥʜ, 1 ʤʠʥ ʄʆ 1,0 0,45 26,5 139,6 1,1 182,9 0,14 

6 ʂʦʨʫʥʜ, 1 ʤʠʥ ʄʆ 2,5 0,47 30,0 252,0 2,7 135,9 0,04 

7 ʂʦʨʫʥʜ, 1 ʤʠʥ ʄʆ 10,0 0,53 30,5 289,8 2,9 138,8 0,07 

8 ʂʦʨʫʥʜ, 3 ʤʠʥ ʄʆ 1,0 0,48 26,0 293,7 3,1 140,0 0,01 

9 ʂʦʨʫʥʜ, 3 ʤʠʥ ʄʆ 2,5 0,49 27,0 265,1 2,5 157,4 0,06 

10 ʂʦʨʫʥʜ, 3 ʤʠʥ ʄʆ 10,0 0,54 34,5 110,5 1,2 110,2 0,85 

11 ʂʘʨʙʠʜ ʢʨʝʤʥʠʷ, ʠʩʭ. 1,0 0,47 30,5 167,3 1,5 234,7 0,25 

12 ʂʘʨʙʠʜ ʢʨʝʤʥʠʷ, ʠʩʭ. 2,5 ʨʘʟʨʫʰʠʣʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

13 ʂʘʨʙʠʜ ʢʨʝʤʥʠʷ, ʠʩʭ. 10,0 ʨʘʟʨʫʰʠʣʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

14 ʂʘʨʙʠʜ ʢʨʝʤʥʠʷ, 3 ʤʠʥ ʄʆ 1,0 0,48 28,0 174,7 1,4 216,3 0,41 

15 ʂʘʨʙʠʜ ʢʨʝʤʥʠʷ, 3 ʤʠʥ ʄʆ 2,5 0,49 29,0 270,6 2,9 136,7 0,02 

16 ʂʘʨʙʠʜ ʢʨʝʤʥʠʷ, 3 ʤʠʥ ʄʆ 10,0 0,53 32,0 190,0 2,0 121,6 0,03 

17 ʂʘʨʙʠʜ ʢʨʝʤʥʠʷ, 5 ʤʠʥ ʄʆ 1,0 0,48 29,0 232,7 2,4 163,3 0,03 

18 ʂʘʨʙʠʜ ʢʨʝʤʥʠʷ, 5 ʤʠʥ ʄʆ 2,5 ʨʘʟʨʫʰʠʣʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

19 ʂʘʨʙʠʜ ʢʨʝʤʥʠʷ, 5 ʤʠʥ ʄʆ 10,0 0,52 37,0 190,0 2,3 94,1 0,06 

20 ɸʵʨʦʩʠʣ 1,0 0,48 27,5 128,0 0,9 135,4 0,77 

21 ɸʵʨʦʩʠʣ 2,5 ʨʘʟʨʫʰʠʣʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

22 ɸʵʨʦʩʠʣ 10,0 ʨʘʟʨʫʰʠʣʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

 

    
 ʘ  ʙ 

ʈʠʩ. 2. ʌʦʪʦʛʨʘʬʠʷ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ: ʘ ï ʇʇʋ ʠʩʭʦʜʥʦʛʦ (ʥʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ); 

 ʙ ï ʇʇʋ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 10 % ʢʦʨʫʥʜʘ (3 ʤʠʥ ʄʆ) 
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ʈʠʩ. 3. ʈʌɸ ʠʩʭʦʜʥʦʛʦ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ  

ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ: 1ï ʠʩʭʦʜʥʳʡ ʇʇʋ;  

ʇʇʋ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ: 2 ï ʢʦʨʫʥʜ ʠʩʭʦʜʥʳʡ, 10 %;  

3 ï ʢʦʨʫʥʜ, 3 ʤʠʥ ʄʆ, 1 %; 

 4 ï ʢʦʨʫʥʜ, 3 ʤʠʥ ʄʆ, 10 % 

 

ʇʦʷʚʣʝʥʠʝ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʬʘʟʳ (ʨʠʩ. 5) ʚʠʜ-

ʥʦ ʧʦ ʜʘʥʥʳʤ ʈʌɸ, ʠʟ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʫʤʝʥʴʰʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʘ ʬʘʟʳ ʠʩʭʦʜʥʦʛʦ ʇʇʋ. ʇʦʷʚʣʝ-

ʥʠʝ ʥʦʚʦʡ ʬʘʟʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝ-

ʣʠʯʝʥʠʶ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʟʨʳʚʝ. ʊʘʢʞʝ ʦʙ-

ʨʘʟʦʚʘʚʰʫʶʩʷ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʫʶ ʬʘʟʫ ʭʦʨʦʰʦ 

ʚʠʜʥʦ ʠ ʥʘ ɼʊɸ: ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʰʠʨʝʥʠʝ ʧʠʢʘ ʪʝʧ-

ʣʦʚʳʜʝʣʝʥʠʷ ʠ ʧʦʷʚʣʝʥʠʝ ʙʦʣʝʝ ʯʝʪʢʠʭ ʤʘʣʝʥʴʢʠʭ 

ʧʠʢʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʢʦʣʦ 280Áʉ ʠ 340Áʉ ʠ ʠʩ-

ʯʝʟʥʦʚʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʇʇʋ (ʧʠʢ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 320Áʉ). 

ʆʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʩʚʦʡʩʪʚ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ ï ʵʪʦ ʥʝ-

ʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʨʘʟʨʳʚʝ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʦʜʥʠʤ ʠʟ ʦʙʨʘʟʮʦʚ ʩ ʚʳʩʦʢʠʤ ʧʨʝʜʝʣʦʤ ʧʨʦʯʥʦ-

ʩʪʠ ʧʨʠ ʨʘʟʨʳʚʝ ʷʚʣʷʝʪʩʷ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥ, ʤʦʜʠʬʠ-

ʮʠʨʦʚʘʥʥʳʡ 1 % ʥʘʧʦʣʥʠʪʝʣʷ ʢʦʨʫʥʜ 3 ʤʠʥ ʄʆ. 

ɽʩʣʠ ʧʨʦʩʣʝʜʠʪʴ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ ʧʦ ʠʟʤʝʥʝ-

ʥʠʶ ʫʜʣʠʥʝʥʠʷ ʧʨʠ ʨʘʟʨʳʚʝ (ʪʘʙʣʠʮʘ 1), ʪʦ ʚʠʜʥʦ, 

ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ 

ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʫʚʝʣʠʯʠʚʘʝʪ ʫʜʣʠʥʝʥʠʝ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʦʤ ʙʝʟ ʥʘʧʦʣʥʠʪʝʣʝʡ. ʋʚʝʣʠʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʫʜʣʠʥʝʥʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʦʩʪʘʪʦʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦ, ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ 

ʠʟʜʝʣʠʝ ʠʟ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʇʇʋ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʤʘʪʝʨʠʘʣʘ. 

 
ʈʠʩ. 4. ɼʊɸ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʇʇʋ: 1 ï ʙʝʟ ʜʦʙʘʚʦʢ;  

2 ï ʢʦʨʫʥʜ ʙʝʟ ʄʆ, 10 %; 3 ï ʢʦʨʫʥʜ 3 ʤʠʥ ʄʆ, 1 %; 4 ï ʢʦʨʫʥʜ 3 ʤʠʥ ʄʆ, 10 % 
 

ʆʜʥʦʡ ʠʟ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʙʳʣʦ: ʧʦʣʫʯʝʥʠʝ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ, ʫʜʦʚʣʝʪʚʦʨʷʶ-

ʱʝʛʦ ʧʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʜʣʷ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ ʧʨʦʪʝʟʦʚ ʩʪʦʧ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʧʦʣʫʯʠʪʴ ʇʇʋ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʜ-

ʣʠʥʝʥʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʩʪʘʪʦʯʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʦʙ-

ʨʘʟʮʦʚ ʜʦʣʞʥʘ ʩʥʠʟʠʪʴʩʷ ʠʣʠ ʦʩʪʘʚʘʪʴʩʷ ʙʝʟ ʠʟʤʝ-

ʥʝʥʠʷ. 

ʊʘʢ ʢʘʢ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʝʟʦʚ 

ʩʪʦʧ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʥʦʩʢʠ, ʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʇʇʋ ʢ ʚʦʟʜʝʡ-
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ʩʪʚʠʶ ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ. ʇʨʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʠ 

ʇʇʋ ʢʝʨʘʤʠʯʝʩʢʠʤʠ ʯʘʩʪʠʮʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝ-

ʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʠʩʪʠʨʘʥʠʷ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʢʝʨʘʤʠ-

ʯʝʩʢʠʝ ʥʘʧʦʣʥʠʪʝʣʠ (ʢʦʨʫʥʜ, ʢʘʨʙʠʜ ʢʨʝʤʥʠʷ, ʘʵʨʦ-

ʩʠʣ) ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʚ ʢʘʯʝ-

ʩʪʚʝ ʘʙʨʘʟʠʚʦʚ ʠ ʧʦʵʪʦʤʫ ʦʥʠ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥ-

ʥʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʚʝʣʠʯʝʥʠʠ 

ʧʨʦʯʥʦʩʪʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ. 

 
ʈʠʩ. 5. ʉʭʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʬʘ-

ʟʳ ʧʦʣʠʤʝʨʘ: 1 ï ʯʘʩʪʠʮʘ ʥʘʧʦʣʥʠʪʝʣʷ,  

2 ï ʘʤʦʨʬʥʳʡ ʧʦʣʠʤʝʨ,  

3 ï ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʘʷ ʬʘʟʘ 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʧʝʥʦʧʦʣʠʫʨʝ-

ʪʘʥʘ ʥʘʥʦʜʠʩʧʝʨʩʥʳʤʠ ʢʝʨʘʤʠʯʝʩʢʠʤʠ ʯʘʩʪʠʮʘʤʠ 

ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʟʤʝʨʘ ʟʝʨʝʥ ʧʦʣʠʤʝʨʘ ʚ 

ʩʪʨʫʢʪʫʨʝ ʧʝʥʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʪʦʡ-

ʢʦʩʪʠ ʢ ʠʩʪʠʨʘʥʠʶ, ʩʥʠʞʝʥʠʶ ʪʚʝʨʜʦʩʪʠ, ʫʚʝʣʠʯʝ-

ʥʠʶ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʟʨʳʚʝ, ʩʥʠʞʝʥʠʶ ʦʩʪʘʪʦʯʥʦʡ 

ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʫʜʣʠʥʝʥʠʠ. ʅʦ ʧʨʠ ʫʚʝʣʠʯʝʥʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʇʇʋ ʧʨʦʠʩʭʦʜʷʪ ʦʙ-

ʨʘʪʥʳʝ ʨʝʘʢʮʠʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʫʢʨʫʧʥʝʥʠʶ ʟʝʨʝʥ 

ʧʦʣʠʤʝʨʘ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʫʭʫʜʰʝʥʠʝ ʩʚʦʡʩʪʚ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ. ʆʧʪʠʤʘʣʴ-

ʥʳʤ ʚʘʨʠʘʥʪʦʤ ʧʨʠʟʥʘʥ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʇʇʋ, 

ʩʦʜʝʨʞʘʱʠʡ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ 1 % ʢʦʨʫʥʜʘ, 

ʦʙʨʘʙʦʪʘʥʥʳʡ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʤʠʥʫʪ ʥʘ ʤʝʣʴʥʠʮʝ 

ɸɻʆ-2. ʇʦʣʫʯʝʥʥʳʡ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʟ-

ʛʦʪʦʚʣʝʥʠʷ ʩʪʦʧ ʦʨʪʦʧʝʜʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
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ʆ. ɺ. ɸʥʜʨʶʰʢʦʚʘ, ɺ. ɸ. ʇʦʣʫʙʦʷʨʦʚ, ʀ. ɸ. ʇʘʫʣʠ, 

ɿ. ɸ. ʂʦʨʦʪʘʝʚʘ ï ʅʦʚʦʩʠʙʠʨʩʢ: ʠʟʜ-ʚʦ ʅɻʊʋ, 2007. 

ï 361 c. 
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ʇʃʆʉʂʀʍ ɿɸʄʂʅʋʊʓʍ ʎɽʇɽʁ ɻʈʖɹʃɽʈɸ 

ʖ. ɺ. ɼʤʠʪʨʠʝʚ 

 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʢʦʜʘ 

ʧʣʦʩʢʠʭ ʟʘʤʢʥʫʪʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ. ʇʨʠʚʝʜʝʥʦ ʦʢʥʦ ʨʘʙʦʪʘʶʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ ʦʧʠʩʘʥʘ 

ʪʝʭʥʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʩʠʤʚʦʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʧʨʠʚʳʯʥʫʶ ʜʣʷ ʯʝʣʦʚʝʢʘ ʛʨʘ-

ʬʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʪʦ ʝʩʪʴ ʚ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ 

ʟʚʝʥʴʝʚ ʠ ʰʘʨʥʠʨʦʚ. ʇʨʠʚʝʜʝʥʳ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 

ʢʦʜʘ. 

In article the algorithm of computer visualisation of a structural identification code of the flat closed kinematic 

chains of Grjublera is described. The window of the working appendix is resulted and the technology is described, 

allowing to transform symbolical data presentation to the graphic form habitual for the person, that is in the block 

diagramme of a kinematic chain with the standard image of links and hinges. Problems connected with visualisation 

of a structural identification code are resulted. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʮʝʧʴ, ʮʝʧʠ ɻʨʶʙʣʝʨʘ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ. 

 

ɺ ʨʘʟʥʳʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʨʝʜʣʘʛʘʣʠʩʴ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ ʧʣʦʩʢʠʭ 

ʟʘʤʢʥʫʪʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ. ɺ ʪʦʤ 

ʯʠʩʣʝ, ʩʦʟʜʘʚʘʣʠʩʴ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʠʥʪʝʟʘ. 

ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝ-

ʰʝʥʠʶ ʟʘʜʘʯʠ ʩʠʥʪʝʟʘ ʩʪʨʫʢʪʫʨ ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ. 

ʆʜʠʥ ʠʟ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʚ ʩʪʘʪʴʝ  

ʕ. ɽ. ʇʝʡʩʘʭʘ çʉʪʨʫʢʪʫʨʥʳʡ ʩʠʥʪʝʟ ʟʘʤʢʥʫʪʳʭ ʢʠ-

ʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ (ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ)è [1]. ɺ ʵʪʦʡ 
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ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘʢʠʝ ʚʦʧʨʦʩʳ, ʢʘʢ: ʩʪʨʫʢ-

ʪʫʨʥʘʷ ʤʘʪʨʠʮʘ; ʧʨʦʙʣʝʤʘ ʠʟʦʤʦʨʬʠʟʤʘ ʩʪʨʫʢʪʫʨ; 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ ʢʠ-

ʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ; ʘʣʛʦʨʠʪʤ ʧʝʨʝʯʠʩʣʝʥʠʷ ʩʪʨʫʢ-

ʪʫʨ (ʚʪʦʨʦʡ ʵʪʘʧ ʩʠʥʪʝʟʘ); ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ 

ʩʪʨʫʢʪʫʨʥʳʡ ʢʦʜ (ʀʉʂ) ʜʣʷ ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ; ʘʣʛʦ-

ʨʠʪʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʮʝʧʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʉʂ; 

ʘʣʛʦʨʠʪʤ ʦʪʙʦʨʘ ʥʝʠʟʦʤʦʨʬʥʳʭ ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ 

(ʪʨʝʪʠʡ ʵʪʘʧ ʩʠʥʪʝʟʘ) ʠ ʪ. ʧ. ʆʜʥʘʢʦ ʘʚʪʦʨʘʤʠ ʥʝ ʠʟ-

ʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦ-

ʣʫʯʘʝʤʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʤʘʪʨʠʮ ʮʝʧʝʡ 

ɻʨʶʙʣʝʨʘ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʤʚʦʣʴʥʦʛʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʧʨʠʚʳʯʥʫʶ ʜʣʷ ʯʝʣʦʚʝʢʘ ʛʨʘ-

ʬʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʪʦ ʝʩʪʴ ʚ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ ʢʠ-

ʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ 

ʟʚʝʥʴʝʚ ʠ ʰʘʨʥʠʨʦʚ [2]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʚʪʦʨʦʤ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʙʳʣʘ ʩʦʟ-

ʜʘʥʘ ʧʨʦʛʨʘʤʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʮʝʧʠ ɻʨʶʙʣʝʨʘ ʥʘ ʦʩʥʦ-

ʚʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʢʦʜʘ (ʩʪʨʫʢ-

ʪʫʨʥʦʡ ʤʘʪʨʠʮʳ). 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʪʨʫʢ-

ʪʫʨʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʢʦʜʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʵʪʘʧʦʚ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʦʤʝʥʢʣʘʪʫʨʘ 

ʟʚʝʥʴʝʚ ʮʝʧʠ ɻʨʶʙʣʝʨʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʚʟ̫ʠ 

ʤʝʞʜʫ ʟʚʝʥʴ̫ ʤʠ. 

ɺʪʦʨʦʡ ʵʪʘʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ 

ʮʝʧʠ ɻʨʶʙʣʝʨʘ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ. 

ʉʨʝʜʠ ʚʩʝʭ ʟʚʝʥʴʝʚ ʮʝʧʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʦ ʠʟ 

ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ. ʉ ʵʪʦʛʦ ʟʚʝʥʘ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝ-

ʜʫʨʘ ʦʪʦʙʨʘʞʝʥʠʷ ʚʩʝʡ ʮʝʧʠ ɻʨʶʙʣʝʨʘ. ʀʟʦʙʨʘʞʝ-

ʥʠʝ ʵʪʦʛʦ ʟʚʝʥʘ ʩʪʨʦʠʪʩʷ ʚ ʮʝʥʪʨʝ ʵʣʝʤʝʥʪʘ ʛʨʘʬʠ-

ʯʝʩʢʦʛʦ ʵʢʨʘʥʘ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʨʦʝʥʠʝ 

ʚʩʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʮʝʧʠ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʧʨʦ-

ʠʩʭʦʜʠʪ ʧʦʩʪʨʦʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʟʚʝʥʝɹʚ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʵʪʠʤ, ʫʞʝ 

ʦʪʦʙʨʘʞʝʥʥʳʤ ʟʚʝʥʦʤ. 

ʉʪʨʫʢʪʫʨʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʢʦʜ ʮʝʧʝʡ 

ɻʨʶʙʣʝʨʘ ʥʝ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʭ ʦ ʨʘʩʧʦʣʦʞʝʥʠʠ 

ʟʚʝʥʴʝʚ, ʧʦʵʪʦʤʫ ʛʝʥʝʨʠʨʦʚʘʥʠʝ ʥʘʯʘʣʴʥʳʭ ʢʦʦʨʜʠ-

ʥʘʪ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ ʟʚʝʥʴʝʚ ʧʨʦʠʩʭʦʜʠʪ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ 

ʮʝʧʠ, ʚ ʮʝʣʷʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʣʦʞʝʥʠʷ ʠʟʦʙʨʘ-

ʞʝʥʠʡ ʟʚʝʥʴʝʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪ-

ʚʣʷʝʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʢʦʦʨʜʠʥʘʪ ʦʩʪʘʣʴʥʳʭ ʢʠʥʝ-

ʤʘʪʠʯʝʩʢʠʭ ʧʘʨ. ɺ ʦʧʠʩʳʚʘʝʤʦʤ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʣ-

ʛʦʨʠʪʤʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʘʢʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʦʩʫʱʝ-

ʩʪʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, ʧʦʵʪʦʤʫ ʧʝʨʝʩʝʯʝʥʠʷ 

ʠ ʥʘʣʦʞʝʥʠʷ ʟʚʝʥʴʝʚ ʚʩʸ ʝʱʝ ʚʦʟʤʦʞʥʳ. 

ʂʘʞʜʳʡ ʨʘʟ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ-

ʩʪʨʦʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʟʚʝʥʘ, ʦʥʦ 

ʧʨʠʥʠʤʘʝʪ ʩʪʘʪʫʩ ʦʪʦʙʨʘʞʝʥʥʦʛʦ ʥʘ ʵʢʨʘʥʝ. ʏʪʦ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʦʩʪʘʚ-

ʰʠʭʩʷ ʟʚʝʥʴʝʚ ʮʝʧʠ ɻʨʶʙʣʝʨʘ. ʊʦ ʝʩʪʴ ʧʦʩʣʝ ʪʦʛʦ, 

ʢʘʢ ʙʳʣʠ ʦʪʦʙʨʘʞʝʥʳ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ 

ʟʚʝʥʴʝʚ, ʠ ʚʩʝ ʟʚʝʥʴʷ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʦ ʠʤʝʝʪ ʩʦʝʜʠ-

ʥʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʙʦʨ ʚʩʝʭ ʟʚʝʥʴʝʚ ʮʝʧʠ ʩ 

ʧʨʦʚʝʨʢʦʡ ʥʘ ʪʦ, ʙʳʣʦ ʣʠ ʫʞʝ ʧʦʩʪʨʦʝʥʦ ʝʛʦ ʠʟʦ-

ʙʨʘʞʝʥʠʝ. ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʧʝʨʝʙʦʨʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʝʱʝ ʥʝ ʦʪʦʙʨʘʞʝʥʥʦʝ ʥʘ ʵʢʨʘʥʝ ʟʚʝʥʦ, ʠ ʧʨʠ ʵʪʦʤ 

ʭʦʪʷ ʙʳ ʦʜʥʘ ʠʟ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ ʵʪʦʛʦ ʟʚʝʥʘ 

ʠʤʝʝʪ ʩʦʝʜʠʥʝʥʠʝ ʩ ʢʘʢʠʤ ʣʠʙʦ ʫʞʝ ʦʪʦʙʨʘʞʝʥʥʳʤ 

ʟʚʝʥʦʤ, ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʠʟʦ-

ʙʨʘʞʝʥʠʷ ʵʪʦʛʦ ʟʚʝʥʘ. 

ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ 

ʥʘʡʜʝʥʥʦʛʦ ʟʚʝʥʘ, ʢʦʦʨʜʠʥʘʪʳ ʝʛʦ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ 

ʧʘʨ ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʝ. ɽʩʣʠ ʦʙʥʘʨʫʞʠʚʘ-

ʝʪʩʷ, ʯʪʦ ʚʩʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʳ ʵʪʦʛʦ ʟʚʝʥʘ ʠʤʝ-

ʶʪ ʩʦʝʜʠʥʝʥʠʷ ʩ ʫʞʝ ʦʪʦʙʨʘʞʝʥʥʳʤʠ ʟʚʝʥʴʷʤʠ, ʪʦ 

ʢʦʦʨʜʠʥʘʪʳ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ ʦʪʦʙʨʘʞʘʝʤʦʛʦ 

ʟʚʝʥʘ ʟʘʤʝʥʷʶʪʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ ʦʪʦʙʨʘʞʝʥʥʳʭ ʟʚʝʥʴʝʚ. ʇʨʠ 

ʦʙʥʘʨʫʞʝʥʠʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʩʦʝʜʠʥʝʥʠʷ ʩ ʝʱʝ ʥʝ ʦʪʦʙʨʘʞʝʥʥʳʤʠ ʟʚʝʥʴʷʤʠ, ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʢʦʦʨʜʠʥʘʪ ʵʪʠʭ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. 

ɺʳʰʝʠʟʣʦʞʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦʚʪʦʨʷʶʪʩʷ ʜʦ ʪʝʭ 

ʧʦʨ, ʧʦʢʘ ʥʝ ʦʩʪʘʥʝʪʩʷ ʥʝ ʦʪʦʙʨʘʞʝʥʥʳʭ ʥʘ ʵʢʨʘʥʝ 

ʟʚʝʥʴʝʚ ʮʝʧʠ ɻʨʶʙʣʝʨʘ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʠʟʦʙʨʘʞʝʥʦ ʦʢʥʦ ʨʘʙʦʪʘʶʱʝʛʦ 

ʧʨʠʣʦʞʝʥʠʷ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤʳ ʚ ʧʦʣʥʦʡ ʤʝ-

ʨʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠʥʮʠʧʳ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʝʞʜʝ ʯʝʤ 

ʙʫʜʝʪ ʧʦʣʫʯʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʮʝʧʠ ɻʨʶʙʣʝʨʘ, ʥʘ ʦʩ-

ʥʦʚʘʥʠʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʢʦʜʘ, ʧʨʦʛʨʘʤʤʘ ʩʦʟʜʘʝʪ ʵʢ-

ʟʝʤʧʣʷʨ ʢʣʘʩʩʘ çʎʝʧʴ ɻʨʶʙʣʝʨʘè.  

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ ʧʦʜʛʦʪʘʚʣʠ-

ʚʘʶʪʩʷ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦ-

ʜʷʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʤʘʪʨʠʮʳ ʚ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ. ʋʢʘ-

ʟʘʪʴ ʬʘʡʣ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʩʪʨʫʢʪʫʨʥʳʡ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʦʥʥʳʡ ʢʦʜ ʢʘʢʦʡ-ʣʠʙʦ ʮʝʧʠ ɻʨʶʙʣʝʨʘ, 

ʤʦʞʥʦ ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ çʆʪʢʨʳʪʴè. ʇʦʩʣʝ ʥʘʞʘʪʠʷ 

ʥʘ ʵʪʫ ʢʥʦʧʢʫ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʢʦ-

ʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʥʫʞʥʳʡ ʬʘʡʣ, ʩʦʜʝʨʞʘ-

ʱʠʡ ʩʪʨʫʢʪʫʨʥʫʶ ʤʘʪʨʠʮʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥ-

ʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʧʨʠʣʦʞʝʥʠʷ ʜʦʣ-

ʞʝʥ ʦʪʦʙʨʘʟʠʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ 

ʢʦʜ ʥʝʦʙʭʦʜʠʤʦʡ ʮʝʧʠ. ɽʩʣʠ ʵʪʦ ʧʨʦʠʟʦʰʣʦ, ʟʥʘʯʠʪ, 

ʜʘʥʥʳʝ ʠʟ ʬʘʡʣʘ ʩʦ ʩʪʨʫʢʪʫʨʥʦʡ ʤʘʪʨʠʮʝʡ ʙʳʣʠ ʫʩ-

ʧʝʰʥʦ ʧʦʣʫʯʝʥʳ, ʠ ʙʳʣ ʩʦʟʜʘʥ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ 

çʎʝʧʴ ɻʨʶʙʣʝʨʘè. 

ʆʪʦʙʨʘʞʝʥʥʘʷ ʚ ʦʢʥʝ ʧʨʠʣʦʞʝʥʠʷ ʩʪʨʫʢʪʫʨʥʘʷ 

ʤʘʪʨʠʮʘ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʢʦʧʠʝʡ ʜʘʥ-

ʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʬʘʡʣʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʘʪʨʠ-

ʮʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʩʣʝ ʘʥʘʣʠʟʘ ʩʦʟʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤ-

ʤʦʡ ʵʢʟʝʤʧʣʷʨʘ ʢʣʘʩʩʘ çʎʝʧʴ ɻʨʶʙʣʝʨʘè. ʊʝʤ ʩʘ-

ʤʳʤ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ ʦ ʪʦʤ, ʢʘʢʦʡ ʩʪʨʫʢʪʫʨʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠ-

ʦʥʥʳʡ ʢʦʜ ʮʝʧʠ ɻʨʶʙʣʝʨʘ ʙʫʜʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥ 

ʠʣʠ ʫʞʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʚ 

ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʙʲ-

ʝʢʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʤʦʜʝʣʴ ʮʝʧʠ ɻʨʶʙʣʝʨʘ, 

ʩʬʦʨʤʠʨʦʚʘʥ ʧʨʘʚʠʣʴʥʦ. 

ʏʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʧʨʦʮʝʜʫʨʫ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠ-

ʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʮʝʧʠ ɻʨʶʙʣʝʨʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʀʟʦʙʨʘʞʝʥʠʝè. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ 

ʠʟʦʙʨʘʞʝʥʠʝ ʮʝʧʠ ʧʦʷʚʠʪʩʷ ʚ ʦʢʥʝ ʧʨʠʣʦʞʝʥʠʷ, 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʷʪʴ ʧʦʣʦʞʝ-

ʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ ʮʝʧʠ, ʪʝʤ ʩʘʤʳʤ ʜʦʙʠʚʘʷʩʴ 

ʦʧʪʠʤʘʣʴʥʦʛʦ, ʩ ʝʛʦ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʘʨ. 
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ʈʠʩ. 1. ʆʢʥʦ ʨʘʙʦʪʘʶʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ 

 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʢʦʜʘ ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ ʚʦʟʥʠʢʘ-

ʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʦʜʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪ-

ʚʠʝ ʚ ʩʪʨʫʢʪʫʨʥʦʡ ʤʘʪʨʠʮʝ ʩʚʝʜʝʥʠʡ ʦ ʚʟʘʠʤʥʦʤ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʟʚʝʥʴʝʚ ʧʦʣʫʯʘʝʤʦʡ ʮʝʧʠ. ʊʘʢ, ʥʘ-

ʧʨʠʤʝʨ, ʝʩʣʠ ʨʘʩʧʦʣʘʛʘʪʴ ʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʟʚʝʥʴʝʚ ʮʝʧʠ ʥʘ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ 

ʩʭʝʤʳ ʚ ʩʣʫʯʘʡʥʦʤ ʧʦʨʷʜʢʝ, ʪʦ ʥʝʠʟʙʝʞʥʳ ʩʠʪʫʘʮʠʠ 

ʚʟʘʠʤʥʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʟʚʝʥʴʝʚ ʮʝʧʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʚ ʨʫʯʥʦʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʧʦʣʫʯʘʝʤʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʨʠʝʤʣʝʤʳʤ 

ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʮʝʧʝʡ ʩ ʜʘʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ-

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʚʝʥʴʝʚ. ʊʘʢʞʝ ʜʘʥʥʳʡ ʧʦʜ-

ʭʦʜ ʥʝ ʷʚʣʷʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʚ ʩʣʫʯʘʝ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʯʝ-

ʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʫʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʧʠʩʘʥʥʦʡ ʟʜʝʩʴ ʪʝʭʥʦʣʦʛʠʠ ʚʠ-

ʟʫʘʣʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʢʦʜʘ 

ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ, ʢʦʪʦʨʳʡ ʙʳ ʠʩʢʣʶʯʘʣ ʧʝʨʝʩʝʯʝʥʠʷ 

ʠ ʥʘʣʦʞʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʟʚʝʥʴʝʚ. ʊʦ ʝʩʪʴ ʚ ʠʜʝʘʣʝ 

ʘʣʛʦʨʠʪʤ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʛʝ-

ʥʝʨʘʮʠʶ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʦʚʘʣʠ ʙʳ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʇʝʡʩʘʭ, ʕ. ɽ. ʉʪʨʫʢʪʫʨʥʳʡ ʩʠʥʪʝʟ ʟʘʤʢʥʫʪʳʭ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ (ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ). ʏʘʩʪʴ 1. 

[ʊʝʢʩʪ] / ʕ. ɽ. ʇʝʡʩʘʭ // ʊʝʦʨʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘ-

ʰʠʥ. ï 2008. ï̄  1(11). ï ʊ. 6. ï ʉ. 4 ï 14. 

2. ʇʝʡʩʘʭ, ʕ. ɽ. ʉʪʨʫʢʪʫʨʥʳʡ ʩʠʥʪʝʟ ʟʘʤʢʥʫʪʳʭ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ (ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ). ʏʘʩʪʴ 2. 

[ʊʝʢʩʪ] / ʕ. ɽ.ʇʝʡʩʘʭ // ʊʝʦʨʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘʰʠʥ. 

ï 2008. ï ˉ 2(12). ï ʊʦʤ 6. ï ʉ. 3- 17. 

 

 

 

ʋɼʂ 541.14  

ʄɽʍɸʅʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ʅʀʊɽɺʀɼʅʓʍ ʂʈʀʉʊɸʃʃʆɺ b-PBN6 ʀ AGN3 

ʌ. ʀ. ʀʚʘʥʦʚ, ʄ. ɸ. ʃʫʢʠʥ, ʅ. ɸ. ʋʨʙʘʥ, ʂ. ɺ. ʏʤʝʣʝʚʘ 

 

ʄʝʪʦʜʘʤʠ ʠʟʛʠʙʘ, ʦʜʥʦʦʩʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ, ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʳ ʫʧʨʫʛʦ-ʧʣʘʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʥʠʪʝʚʠʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʠʥʠʮʠʠʨʫʶʱʠʭ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ ʘʟʠʜʦʚ ʩʚʠʥʮʘ ʠ ʩʝʨʝʙʨʘ. ʆʙʥʘʨʫ-

ʞʝʥʦ ʚʣʠʷʥʠʝ  ʩʚʝʪʘ ʠʟ ʦʙʣʘʩʪʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘ ʧʣʘʩʪʠʯʥʦʩʪʴ ʥʠʪʝ-

ʚʠʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʘʟʠʜʦʚ ʩʚʠʥʮʘ ʠ ʩʝʨʝʙʨʘ ʠ ʧʨʝʜʣʦʞʝʥ ʜʠʬʬʫʟʠʦʥʥʦ-ʜʠʩʣʦʢʘʮʠʦʥʥʳʡ ʤʝʭʘʥʠʟʤ ʵʪʦʛʦ 

ʚʣʠʷʥʠʷ.  

Methods of a bend, stretchings along an axis of growth, microhardness are investigated elastic-plastic characte-

ristics of wiskers crystals of initiating explosives azide lead and silver. Discover influence of light from area of own 

absorption and an electric field on plasticity wiskers crystals azide lead and silver also it is offered diffusion-drift 

the mechanism of this influence. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʟʠʜʳ ʩʝʨʝʙʨʘ ʠ ʩʚʠʥʮʘ, ʥʠʪʝʚʠʜʥʳʝ ʢʨʠʩʪʘʣʣʳ, ʜʝʬʦʨʤʘʮʠʷ, ʬʦʪʦ ʠ ʵʣʝʢʪʨʦʧʦʣʝʚʦʝ 

ʨʘʟʣʦʞʝʥʠʝ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʥʠʪʝʚʠʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ (ʅʂ) ʨʘʟʣʠʯʥʳʭ ʩʦ-

ʝʜʠʥʝʥʠʡ ʘʢʪʫʘʣʴʥʳ, ʪʘʢ ʢʘʢ ʚ ʩʠʣʫ ʩʦʚʝʨʰʝʥʩʪʚʘ 

ʩʪʨʫʢʪʫʨʳ ʧʨʦʯʥʦʩʪʴ ʠʭ ʤʦʞʝʪ ʙʳʪʴ ʙʣʠʟʢʘ ʢ ʪʝʦʨʝ-

ʪʠʯʝʩʢʦʡ [1]. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝ-

ʩʢʠʭ ʩʚʦʡʩʪʚ ʅʂ ʚʦʟʨʘʩʪʘʝʪ, ʢʦʛʜʘ ʜʝʣʦ ʢʘʩʘʝʪʩʷ ʧʦ-

ʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʚʦʡʩʪʚʘʭ ʠʥʠʮʠʠʨʫʶʱʠʭ 

ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʙʳʯʥʳʭ ʤʝʪʦʜʠʢ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʤʘʢ-

ʨʦʦʙʨʘʟʮʘʭ ʟʘʪʨʫʜʥʝʥʦ. 
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ʇʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʅʂ b-PbN6 ʠ AgN3 ʠʩʩʣʝ-

ʜʦʚʘʣʠʩʴ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʜʝʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʤʘʰʠʥʘʭ ʜʚʫʭ ʪʠʧʦʚ: 

ʦʜʥʘ ʠʟ ʥʠʭ ʧʦʟʚʦʣʷʝʪ ʜʝʬʦʨʤʠʨʦʚʘʪʴ ʅʂ ʠʟʛʠ-

ʙʦʤ; 

ʜʨʫʛʠʝ ï ʦʜʥʦʦʩʥʳʤ ʨʘʩʪʷʞʝʥʠʝʤ. 

ɸʥʠʟʦʪʨʦʧʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʅʂ  

b-PbN6 ʠ AgN3 ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʤʝʪʦʜʦʤ ʤʠʢʨʦʪʚʝʨ-

ʜʦʩʪʠ. 

1. ʀʟʤʝʨʝʥʠʝ ʤʦʜʫʣʷ ʖʥʛʘ  

ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ ʠʟʛʠʙʦʤ ʅʂ b-PbN6 

ɼʝʬʦʨʤʘʮʠʦʥʥʘʷ ʤʘʰʠʥʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʤʦʜʫʣʷ 

ʖʥʛʘ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ ʠʟʛʠʙʦʤ ʧʦʟʚʦʣʷʝʪ ʧʨʠʢʣʘ-

ʜʳʚʘʪʴ ʠʟʛʠʙʘʶʱʫʶ ʩʠʣʫ ʢ ʅʂ ʚ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ. ʋʩʪʘʥʦʚʢʘ ʩʥʘʙʞʝʥʘ ʯʘʩʦʚʳʤ ʤʠʢʨʦʤʝʪʨʦʤ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʤʝʱʝʥʠʷ ʅʂ ʧʨʠ ʠʟʛʠʙʝ, ʛʦʥʠʦʤʝʪʨʠ-

ʯʝʩʢʦʡ ʛʦʣʦʚʢʦʡ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʅʂ ʠ ʙʦʢʦʚʳʤ ʦʪ-

ʩʯʝʪʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʅʂ ʤʳ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦʙʣʝʤʦʡ ʞʝʩʪʢʦʛʦ ʢʨʝʧʣʝ-

ʥʠʷ ʢʨʠʩʪʘʣʣʦʚ ʢ ʜʝʨʞʘʪʝʣʶ, ʪʘʢ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʟʘʞʠʤʦʚ ʚ ʩʠʣʫ ʩʧʝʮʠʬʠʢʠ ʦʙʲʝʢʪʦʚ 

ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ. ɹʳʣʠ ʧʦʜʦʙʨʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ 

ʧʦʣʠʤʝʨʠʟʘʮʠʦʥʥʳʝ ʢʣʝʠ ʪʠʧʘ ʩʫʧʝʨʮʝʤʝʥʪʘ ʩ ʥʠʟ-

ʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʭʦʨʦʰʠʤʠ ʘʜʛʝʟʠʦʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. 

ʆʪʢʣʦʥʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʢʦʥʮʘ ʥʘʙʣʶʜʘʣʠ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʰʢʘʣʝ ʤʠʢʨʦʩʢʦʧʘ, ʦʪʛʨʘʜʫʠʨʦʚʘʥ-

ʥʦʡ ʧʦ ʦʙʲʝʢʪ ʤʠʢʨʦʤʝʪʨʫ. ɼʣʠʥʘ l ʅʂ ʪʘʢʞʝ ʦʮʝ-

ʥʠʚʘʣʘʩʴ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. ʀʟ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ 

ʠʟʚʝʩʪʥʦ [2], ʯʪʦ ʠʟʛʠʙ ʪʦʥʢʦʡ ʧʣʘʩʪʠʥʳ ʦʧʠʩʳʚʘʝʪ-

ʩʷ ʫʨʘʚʥʝʥʠʝʤ ʚʠʜʘ: 

Dx¡¡¡ ï Kx = 0,       (1) 

ʛʜʝ D = YI2 = Yah / 12 ï ʞʝʩʪʢʦʩʪʴ ʥʘ ʠʟʛʠʙ; Y ï ʤʦ-

ʜʫʣʴ ʖʥʛʘ; I2 ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʚʜʦʣʴ ʦʩʠ X; a ʠ h ï 

ʰʠʨʠʥʘ ʠ ʪʦʣʱʠʥʘ ʅʂ b-PbN6; x¡¡¡=
2

x

2

2

d M1

YI dl
Ö ;  

Mx = YI2; x¡¡¡ ï ʧʨʦʝʢʮʠʷ ʤʦʤʝʥʪʘ ʩʠʣʳ ʚ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʠʟʛʠʙʘ; Kx ï ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʝʜʠʥʠʮʫ 

ʜʣʠʥʳ ʅʂ.  

ɼʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʦʜʠʥ ʢʦʥʝʮ ʅʂ ʧʨʠ Z = 0 ʞʝʩʪ-

ʢʦ ʟʘʜʝʣʘʥ, ʘ ʜʨʫʛʦʡ ʧʨʠ Z = l ʩʚʦʙʦʜʝʥ, ʧʨʠʯʝʤ ʢ 

ʧʦʩʣʝʜʥʝʤʫ ʧʨʠʣʦʞʝʥʘ ʩʦʩʨʝʜʦʪʦʯʝʥʥʘʷ ʩʠʣʘ f ʚ ʥʘ-

ʧʨʘʚʣʝʥʠʠ [001], ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (1) ʙʫʜʝʪ ʠʤʝʪʴ 

ʚʠʜ: 

( )2

2

3
6

f
Z l Z

YI
x= Ö -;    

3

2

.
3

fl

YI
x=        (2) 

ʇʨʝʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʤʦʜʫʣʷ ʖʥʛʘ ʚ ʚʠʜʝ 

Y[001] = fl
3
 / (3xI2) ʠ ʚʳʨʘʞʘʷ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʦʦʪ-

ʥʦʰʝʥʠʝʤ I2 = ah
3
/12, ʚʳʯʠʩʣʠʤ ʟʥʘʯʝʥʠʝ ʤʦʜʫʣʷ 

ʖʥʛʘ ʠʟ ʨʠʩʫʥʢʘ 1, ʢʦʪʦʨʦʝ ʩ ʫʯʝʪʦʤ ʧʦʛʨʝʰʥʦʩʪʠ 

ʠʟʤʝʨʝʥʠʡ ʨʘʚʥʷʝʪʩʷ (2,42 ° 0,5)Ö10
10

 ʅ/ʤ
2
. ʅʘ ʨʠ-

ʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠʚʝʜʝʥʥʦʛʦ ʧʨʦ-

ʛʠʙʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʠʟ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ ʢʘʢ  

d = xl
3
ah

3
 / 4, ʦʪ ʚʥʝʰʥʝʡ ʩʠʣʳ, ʦʨʪʦʛʦʥʘʣʴʥʦ ʧʨʠ-

ʢʣʘʜʳʚʘʝʤʦʡ ʢ ʢʦʥʮʫ ʅʂ. ʉʪʦʣʴ ʙʦʣʴʰʦʡ ʨʘʟʙʨʦʩ 

ʚʳʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ ʖʥʛʘ ʩʚʷʟʘʥ ʥʝ 

ʪʦʣʴʢʦ ʩ ʦʰʠʙʢʘʤʠ ʠʟʤʝʨʝʥʠʷ ʦʪʢʣʦʥʝʥʠʷ ʩʚʦʙʦʜ-

ʥʦʛʦ ʢʦʥʮʘ ʅʂ ʧʦʜ ʥʘʛʨʫʟʢʦʡ, ʥʦ ʠ ʩ ʠʟʤʝʨʝʥʠʝʤ 

ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʤʝʨʦʚ ʢʨʠʩʪʘʣʣʦʚ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʵʬ-

ʬʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʨʫʛʦ-ʧʣʘʩʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʤʠ ʩʫʧʝʨʮʝʤʝʥʪʘ, ʜʣʠʥʘ ʅʂ ʜʦʣʞʥʘ ʙʳʪʴ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ 100 ʨʘʟ ʙʦʣʴʰʝ ʪʦʣʱʠʥʳ. 

 

ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʠʚʝʜʝʥʥʦʛʦ ʧʨʦʛʠʙʘ  

ʦʪ ʚʥʝʰʥʝʡ ʩʠʣʳ, ʦʨʪʦʛʦʥʘʣʴʥʦ ʧʨʠʢʣʘʜʳʚʘʝʤʦʡ 

ʢ ʢʦʥʮʫ ʅʂ b-ʘʟʠʜʘ ʩʚʠʥʮʘ 
 

 

2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʧʨʫʛʦ-ʧʣʘʩʪʠʯʝʩʢʠʭ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʠʪʝʚʠʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ b-PbN6 

ʧʨʠ ʦʜʥʦʦʩʥʦʤ ʨʘʩʪʷʞʝʥʠʠ 

ʆʜʥʦʦʩʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʚʜʦʣʴ ʦʩʠ ʨʦʩʪʘ ʅʂ ʧʦ-

ʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʨʦʜʥʦʝ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʘʚʥʦʤʝʨʥʫʶ ʛʝʥʝʨʘʮʠʶ ʜʝʬʝʢʪʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʧʣʘʩʪʠʯʝʩʢʫʶ ʜʝʬʦʨ-

ʤʘʮʠʶ ʧʦ ʦʜʥʦʤʫ ʠʟ ʤʝʭʘʥʠʟʤʦʚ [3]. ɼʝʬʦʨʤʘʮʠʦʥ-

ʥʳʝ ʤʘʰʠʥʳ ʜʣʷ ʦʜʥʦʦʩʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ ʅʂ ʙʳʣʠ 

ʜʚʫʭ ʪʠʧʦʚ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ (ʨʠʩʫʥʦʢ 2, ʘ) ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʧʨʫʞʠʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʞʝʩʪʢʦʩʪʠ ʧʨʫʞʠʥʳ k = 100 ʅ/ʤ, ʢʦʪʦʨʦʝ ʨʘʩʪʷʛʠʚʘ-

ʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 5 ʤʢʤ/ʩ. ʉʪʝʧʝʥʴ ʨʘʩʪʷʞʝʥʠʷ 

ʧʨʫʞʠʥʳ ʬʠʢʩʠʨʫʝʪʩʷ ʯʘʩʦʚʳʤ ʤʠʢʨʦʤʝʪʨʦʤ, ʘ ʫʜ-

ʣʠʥʝʥʠʝ ʢʨʠʩʪʘʣʣʘ ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝ-

ʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ.  

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥʳ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʨʠ-

ʚʳʝ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʥʘʧʨʷʞʝʥʠʝ (s) ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʜʝʬʦʨʤʘʮʠʷ (x) ʜʣʷ ʥʠʪʝʚʠʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ b-PbN6 

(ʢʨʠʚʘʷ 1), ʠ AgN3 (ʢʨʠʚʘʷ 2). ʀʟ ʜʘʥʥʳʭ ʢʨʠʚʳʭ 

ʦʧʨʝʜʝʣʠʣʠ ʤʦʜʫʣʴ ʖʥʛʘ, ʢʦʪʦʨʳʡ ʜʣʷ ʅʂ b-PbN6 

ʨʘʚʝʥ 1,8Ö10
10

 ʅ/ʤ
2
, ʘ ʜʣʷ ʅʂ AgN3 ʩʦʩʪʘʚʣʷʝʪ 5Ö10

8
 

ʅ/ʤ
2
, ʠ ʢʨʠʪʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʨʘʟʨʳʚʘ s, ʢʦʪʦʨʦʝ 

ʜʣʷ ʅʂ b-PbN6 ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2,3Ö10
7
 ʜʦ 2,8Ö10

8
 ʅ/ʤ

2
. 

ʅʂ AgN3 ʧʨʠ ʘʥʘʣʦʛʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʥʘʛʨʫʞʝʥʠʷ 

ʧʦʯʪʠ ʚʩʝʛʜʘ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʧʣʘʩʪʠʯʝʩʢʠ ʩ ʧʨʦʷʚ-

ʣʝʥʠʝʤ ʠʣʠ ʙʝʟ ʧʨʦʷʚʣʝʥʠʷ ʟʫʙʘ ʪʝʢʫʯʝʩʪʠ. ʅʂ b-

PbN6 ʧʨʠ ʚʳʙʨʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʛʨʫʞʝʥʠʷ ʨʘʟʨʫ-

ʰʘʶʪʩʷ ʭʨʫʧʢʦ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʨʘʟʣʠʯʠʷ 

ʧʨʝʜʝʣʦʚ ʪʝʢʫʯʝʩʪʠ ʅʂ AgN3 ʧʨʠ ʩʪʨʦʛʦ ʟʘʜʘʥʥʳʭ 

ʨʘʟʤʝʨʘʭ ʷʚʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʚ ʜʠʩʣʦʢʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʝ. 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʦʥʥʘʷ ʤʘʰʠʥʘ, ʙʣʦʢ-

ʩʭʝʤʘ ʢʦʪʦʨʦʡ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2ʙ, ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʥʘʛʨʫʞʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʚʳʧʦʣʥʝʥʥʦʝ 

ʥʘ ʙʘʟʝ ʤʠʢʨʦʩʢʦʧʘ ʄɹʈ-1. ʈʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷ-

ʞʝʥʠʷ ʩʦʟʜʘʶʪʩʷ ʟʘ ʩʯʝʪ ʧʣʘʚʥʦʛʦ ʧʦʜʲʝʤʘ ʧʦʜʚʠʞ-

ʥʦʡ ʯʘʩʪʠ ʤʠʢʨʦʩʢʦʧʘ ʧʨʠ ʚʨʘʱʝʥʠʠ ʤʠʢʨʦʚʠʥʪʘ, 
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ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʜʚʠʛʘʪʝʣʝʤ ʯʝʨʝʟ ʤʥʦʛʦʩʪʫʧʝʥʯʘ-

ʪʳʡ ʨʝʜʫʢʪʦʨ. 

 
ʈʠʩ. 2. ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʤʘʰʠʥʳ 

 ʜʣʷ ʦʜʥʦʦʩʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ ʅʂ:  

ʘ ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ (1 ï ʅʂ; 2 ï ʥʘʛʨʫʞʘʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ; 3 ï ʤʠʢʨʦʩʢʦʧ; 4 ï ʦʪʛʨʘʜʫʠʨʦʚʘʥʥʘʷ 

ʯʘʩʦʚʘʷ ʧʨʫʞʠʥʘ);  

ʙ ï ʚʝʨʪʠʢʘʣʴʥʘʷ (1 ï ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ; 2 ï ʵʢʨʘʥ; 

3 ï ʤʠʢʨʦʩʢʦʧ; 4 ï ʧʨʠʚʦʜ ʥʘʛʨʫʞʘʶʱʝʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ; 5 ï ʤʝʭʘʥʦʪʨʦʥ; 6 ï ʶʩʪʠʨʫʶʱʝʝ ʫʩʪʨʦʡ-

ʩʪʚʦ; 7 ï ʢʦʥʜʝʥʩʘʪʦʨ; 8 ï ʵʣʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʡ 

ʚʭʦʜ; 9, 10 ï ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʢʦʣʦʜʢʠ; 11 ï ʧʦʜ-

ʚʠʞʥʳʡ ʵʣʝʢʪʨʦʜ; 12 ï ʅʂ; 13 ï ʢʣʝʡ; 14 ï ʤʝ-

ʪʘʣʣʠʯʝʩʢʠʡ ʛʘʣʣʠʡ) 
 

 

ʈʠʩ. 3. ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʨʠʚʳʝ ʚ ʢʦʦʨʜʠʥʘʪʘʭ 

ʥʘʧʨʷʞʝʥʠʝ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʅʂ: 

ʢʨʠʚʳʝ 1, 3 ï ʅʂ b-ʘʟʠʜʘ ʩʚʠʥʮʘ;  

2 ï ʅʂ ʘʟʠʜʘ ʩʝʨʝʙʨʘ 
 

ʇʨʦʮʝʩʩ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʩʪʘʥʦʚ-

ʣʝʥ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʪ. ʝ. ʧʨʠ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʧʦʜ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʅʂ ʤʦʞʝʪ ʥʘʭʦ-

ʜʠʪʴʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʈʝʛʠʩʪʨʘʮʠʷ ʥʘʧʨʷʞʝʥʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʭʘʥʦʪʨʦ-

ʥʦʤ 6ʄʍ1ʉ, ʧʨʝʦʙʨʘʟʫʶʱʠʤ ʩʠʣʫ ʠʣʠ ʩʤʝʱʝʥʠʝ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʚʳʚʦʜʠʪʩʷ ʥʘ ʨʝʛʠ-

ʩʪʨʠʨʫʶʱʠʡ ʦʜʥʦʢʦʦʨʜʠʥʘʪʥʳʡ ʧʦʪʝʥʮʠʦʤʝʪʨ 

Endim 620.01 ʠ ʧʘʨʘʣʣʝʣʴʥʦ ï ʥʘ ʮʠʬʨʦʚʦʡ ʚʦʣʴʪ-

ʤʝʪʨ ʌ 330. ɼʝʨʞʘʪʝʣʠ ʅʂ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʣʠʩʴ 

ʵʣʝʢʪʨʦʜʘʤʠ ʜʣʷ ʵʣʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʠ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʠʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʦʣʝʡ ʥʘ ʧʣʘʩʪʠʯʥʦʩʪʴ ʅʂ. ɼʘʥʥʳʡ ʪʠʧ ʜʝʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʤʘʰʠʥʳ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʬʦʪʦʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ 

ʅʂ ʥʘʭʦʜʠʪʩʷ ʚ ʬʦʢʫʩʝ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʤʦʥʦʭʨʦʤʘ-

ʪʦʨʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʉʌ-4. ɸʙʩʦʣʶʪʥʦʝ ʫʜʣʠʥʝ-

ʥʠʝ ʅʂ, ʢʘʢ ʠ ʜʠʩʣʦʢʘʮʠʦʥʥʳʝ ʧʦʣʦʩʳ ʩʢʦʣʴʞʝʥʠʷ, 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʦʧʪʠʯʝʩʢʠʡ ʤʠʢʨʦʩʢʦʧ. ʉʢʦʨʦʩʪʴ ʥʘ-

ʛʨʫʞʝʥʠʷ ʧʨʠ ʦʜʥʦʦʩʥʦʤ ʨʘʩʪʷʞʝʥʠʠ ʥʘ ʜʘʥʥʦʤ ʪʠ-

ʧʝ ʤʘʰʠʥʳ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 3Ö10
ï4 
·3Ö10

ï6
 ʅ/ʩ 

ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʩʧʝʢʪʨʘʣʴʥʦʡ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʬʦʪʦʧʨʦʚʦʜʠʤʦʩʪʠ ʅʂ. 

ʇʨʠ ʩʢʦʨʦʩʪʷʭ ʥʘʛʨʫʞʝʥʠʷ 3Ö10
ï6

 ʅ/ʩ ʥʘʙʣʶʜʘʝʪ-

ʩʷ ʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʅʂ b-PbN6 ʩʦ ʩʢʦʨʦ-

ʩʪʴʶ ʫʜʣʠʥʝʥʠʷ (4,0·4,3)Ö10
ï2

 ʤʤ/ʤʠʥ. ʈʘʟʨʫʰʝʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ 1,5 %, 

ʧʨʠ ʵʪʦʤ ʚʠʜʠʤʦʡ ñʰʝʡʢʠò ʚ ʤʝʩʪʝ ʨʘʟʨʳʚʘ, ʢʘʢ ʵʪʦ 

ʷʨʢʦ ʚʳʨʘʞʝʥʦ ʫ ʅʂ NaCl ʠ AgN3, ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʭʨʫʧʢʦʤ 

ʨʘʟʨʫʰʝʥʠʠ ʅʂ b-PbN6 [4]. 

 

3. ʋʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ʥʠʪʝʚʠʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʘʟʠʜʦʚ ʩʝʨʝʙʨʘ ʠ ʩʚʠʥʮʘ 

ʧʨʠ ʬʦʪʦ- ʠ ʵʣʝʢʪʨʦʧʦʣʝʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

 

ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʦʙʣʫʯʝʥʠʝ ʅʂ ɸʊʄ ʪʘʢʞʝ 

ʥʝʦʜʥʦʟʥʘʯʥʦ ʚʣʠʷʝʪ ʥʘ ʧʣʘʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʧʨʠ ʚʳʙʨʘʥʥʳʭ ʩʢʦʨʦʩʪʷʭ ʥʘʛʨʫʞʝʥʠʷ. ʇʝʨ-

ʚʦʥʘʯʘʣʴʥʦ ʧʨʠ ʚʨʝʤʝʥʘʭ ʦʙʣʫʯʝʥʠʷ 1·5 ʤʠʥ. ʠ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ 7,3Ö10
18

 ʢʚʘʥʪ/(ʤ
2
Öʩ) ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥ-

ʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʶ 

ʧʣʘʩʪʠʯʥʦʩʪʠ; ʟʘʪʝʤ, ʥʝ ʜʦʩʪʠʛʘʷ ʥʘʧʨʷʞʝʥʠʷ ʧʣʘ-

ʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʅʂ ʨʘʟʨʫʰʘʶʪʩʷ ʭʨʫʧʢʦ, ʧʨʠ-

ʯʝʤ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʅʂ b-PbN6 ʚ ʪʝʯʝʥʠʝ 

30 ʤʠʥ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 293 ʂ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 30 % ʠ ʩʦʩʪʘʚʣʷʝʪ 8,5Ö10
7
 

ʅ/ʤ
2
 (ʢʨʠʚʘʷ 3 ʨʠʩʫʥʢʘ 3). ʇʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ 

ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 

ʥʘ ʅʂ ɸʊʄ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʅʂ b-PbN6 

ʚ ʨʝʞʠʤʝ ʩʪʘʮʠʦʥʘʨʥʦʡ ʥʘʛʨʫʟʢʠ, ʩʦʩʪʘʚʣʷʶʱʝʡ 80 

ï 85 % ʦʪ ʢʨʠʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʨʫʰʝʥʠʝ ʢʨʠʩʪʘʣʣʘ. ʅʘ ʨʠʩʫʥʢʝ 4 

ʧʨʠʚʝʜʝʥʘ ʪʠʧʠʯʥʘʷ ʜʠʘʛʨʘʤʤʘ ʨʘʩʪʷʞʝʥʠʷ ʅʂ  

b-PbN6 ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ. ʇʨʠ ʢʨʠʪʠʯʝʩʢʦʡ ʥʘ-

ʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ E=10
5
 ɺ/ʤ, ʧʦʜ-

ʚʦʜʠʤʦʛʦ ʢ ʟʘʞʠʤʘʤ ʅʂ b-PbN6, ʟʘ 2·3 ʩ ʜʦ ʚʟʨʳʚ-

ʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ 

ʧʣʘʩʪʠʯʥʦʩʪʠ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʚʨʝʤʝʥʠ ʚʳʜʝʨʞʢʠ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ. 

ɺʣʠʷʥʠʝ ʩʚʝʪʘ (ʬʦʪʦʧʣʘʩʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ), ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ (ʵʣʝʢʪʨʦʧʣʘʩʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ) ʥʘ 

ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʧʨʦʚʦʜʥʠ-

ʢʦʚ ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ  

ʖ. ɸ. ʆʩʠʧʴʷʥʦʤ ʩ ʩʦʘʚʪʦʨʘʤʠ [5 ï 6] ʠ ʦʙʲʷʩʥʝʥʳ 

ʘʢʪʠʚʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʜʚʠʞʫʱʠʭʩʷ ʜʠʩʣʦʢʘ-

ʮʠʡ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤʦʡ ʢʨʠʩʪʘʣʣʘ. ɺ ʦʪʣʠ-

ʯʠʝ ʦʪ ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʨʘʙʦʪʘʭ [5 ï 6] ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʤʦʤʝʥʪ ʥʝʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʚʝʪʘ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʜʩʠʩ-

ʪʝʤʫ ʢʨʠʩʪʘʣʣʘ, ʠʟʤʝʥʝʥʠʝ ʧʣʘʩʪʠʯʥʦʩʪʠ ɸʊʄ ʩʦ-

ʭʨʘʥʷʝʪʩʷ ʠ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ 

ʩʚʝʪʦʤ ʠʟ ʧʦʣʦʩʳ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʠ ʟʘʚʠ-

ʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʵʢʩʧʦʟʠʮʠʠ [7]. 
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ʈʠʩ. 4. ɼʠʘʛʨʘʤʤʘ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʅʂ 

b- ʘʟʠʜʘ ʩʚʠʥʮʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ  

ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ 10
5 
ɺ/ʤ 

 

ʀʟʤʝʨʝʥʠʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʅʂ  

b-PbN6 ʠ AgN3 ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ ʧʨʦʚʦʜʠʣʦʩʴ 

ʤʝʪʦʜʦʤ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦ-

ʪʚʝʨʜʦʤʝʨʘ ʇʄʊ-3. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʦʙ-

ʣʫʯʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʫʧ-

ʨʦʯʥʷʶʱʠʡ, ʧʣʘʩʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʥʦ ʠ ʧʨʠ ʙʦʣʴ-

ʰʠʭ ʚʨʝʤʝʥʘʭ ʦʙʣʫʯʝʥʠʷ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʬʦʪʦ-

ʭʠʤʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʚʳʜʝ-

ʣʝʥʠʝʤ ʤʝʪʘʣʣʘ ʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʟʦʪʘ, ï 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʨʘʟʫʧʨʦʯʥʷʶʱʠʡ (ʨʠʩ. 5) ʧʣʘʩʪʠʯʝ-

ʩʢʠʡ ʵʬʬʝʢʪ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʤʝʪʦʜʦʤ ʷʤʦʢ 

ʪʨʘʚʣʝʥʠʷ ʠ ʣʘʟʝʨʥʦʡ ʤʠʢʨʦʠʥʪʝʨʬʝʨʦʤʝʪʨʠʠ, ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʬʦʪʦʧʣʘʩʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʨʝʞʠʤʝ ʫʧ-

ʨʦʯʥʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʝʜʠʥʠʯʥʳʭ 

ʧʦʣʦʩ ʩʢʦʣʴʞʝʥʠʷ ʢʘʢ ʜʣʷ ʅʂ AgN3, ʪʘʢ ʠ ʅʂ b-

PbN6 (ʨʠʩ. 6). ɺ ʨʝʞʠʤʝ ʨʘʟʫʧʨʦʯʥʝʥʠʷ, ʪʦ ʝʩʪʴ ʜʣʠ-

ʪʝʣʴʥʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʦʙʣʫʯʝʥʠʷ, ʥʘʙʣʶʜʘʝʪ-

ʩʷ ʩʠʩʪʝʤʘ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʜʚʦʡʥʠʢʫʶʱʠʭ ʧʦʣʦʩ 

ʩʢʦʣʴʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʚʠʟʫʘʣʴʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʦʣʷ-

ʨʠʟʦʚʘʥʥʦʤ ʩʚʝʪʝ, ʘʥʘʣʦʛʠʯʥʦ ʦʧʠʩʘʥʥʦʤʫ ʚ ʨʘʙʦʪʝ 

[8] (ʨʠʩʫʥʦʢ 6ʙ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʥʘʛʨʫ-

ʞʝʥʠʷ ʠ ʛʝʦʤʝʪʨʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʅʂ 

b-PbN6 ʚʳʷʚʣʷʝʪʩʷ ʧʷʪʴ ʧʣʦʩʢʦʩʪʝʡ ʜʠʩʣʦʢʘʮʠʦʥʥʦ-

ʛʦ ʩʢʦʣʴʞʝʥʠʷ: [100], [001], [011], [010], [110], ʧʨʠ-

ʯʝʤ ʤʝʪʦʜʦʤ ʜʝʢʦʨʠʨʦʚʘʥʠʷ ʦʙʥʘʨʫʞʝʥʦ ʨʘʟʤʥʦʞʝ-

ʥʠʝ ʜʠʩʣʦʢʘʮʠʡ, ʚʦʟʤʦʞʥʦ, ʟʘ ʩʯʝʪ ʠʩʪʦʯʥʠʢʘ ʌʨʘʥ-

ʢʘ-ʈʠʜʘ [9]. 

 

ʈʠʩ. 5. ɿʘʚʠʩʠʤʦʩʪʴ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʅʂ b-ʘʟʠʜʘ 
ʩʚʠʥʮʘ ʠ ʘʟʠʜʘ ʩʝʨʝʙʨʘ ʦʪ ʚʨʝʤʝʥʠ ʦʙʣʫʯʝʥʠʷ:  

1 ï ʅʂ b-ʘʟʠʜʘ ʩʚʠʥʮʘ; 2 ï ʅʂ ʘʟʠʜʘ ʩʝʨʝʙʨʘ. 

 ɼʣʠʥʘ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ 365ʥʤ; ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʩʚʝʪʘ 10
18 
ʢʚʘʥʪ/(ʤ

2Öʩ) 

 
ʈʠʩ. 6. ʇʦʣʦʩʳ ʜʠʩʣʦʢʘʮʠʦʥʥʦʛʦ ʩʢʦʣʴʞʝʥʠʷ  

ʚ ʅʂ b- ʘʟʠʜʘ ʩʚʠʥʮʘ:  

ʘ ï ʝʜʠʥʠʯʥʳʝ ʧʦʣʦʩʳ ʩʢʦʣʴʞʝʥʠʷʭ200;  

ʙ ï ʩʠʩʪʝʤʘ ʧʦʣʦʩ ʩʢʦʣʴʞʝʥʠʷ, ʥʘʙʣʶʜʘʝʤʘʷ  

ʚ ʧʦʣʷʨʠʟʦʚʘʥʥʦʤ ʩʚʝʪʝ ʭ250 
ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʫʧʨʦʯʥʝʥʠʷ ʠ ʨʘʟʫʧʨʦʯʥʝʥʠʷ ʅʂ 

ɸʊʄ ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʩʚʝʪʦʤ ʠʟ ʧʦʣʦʩʳ ʩʦʙʩʪʚʝʥʥʦ-
ʛʦ ʧʦʛʣʦʱʝʥʠʷ ʧʨʦʚʝʜʝʤ ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʤʦʪʨʝʥʠʷ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʪʦʯʝʯʥʳʤʠ ʜʝʬʝʢʪʘʤʠ ʠ 
ʠʤʝʶʱʠʤʠʩʷ ʜʠʩʣʦʢʘʮʠʷʤʠ ʧʦ ʜʠʬʬʫʟʠʦʥʥʦʤʫ ʤʝ-
ʭʘʥʠʟʤʫ [9] ʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʪʝʢʘʶʱʠʤʠ ʧʨʠ ʬʦ-
ʪʦʭʠʤʠʯʝʩʢʦʤ ʨʘʟʣʦʞʝʥʠʠ. ʇʨʠʯʠʥʦʡ ʜʠʬʬʫʟʠʦʥ-
ʥʦʛʦ ʧʦʪʦʢʘ ʪʦʯʝʯʥʳʭ ʜʝʬʝʢʪʦʚ ʥʘ ʜʠʩʣʦʢʘʮʠʶ ʤʦ-
ʞʝʪ ʩʣʫʞʠʪʴ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʩʳʱʝʥʠʝ ʪʦʯʝʯʥʳʭ ʜʝ-
ʬʝʢʪʦʚ ʚ ʦʙʲʝʤʝ ʢʨʠʩʪʘʣʣʘ, ʥʦ ʠ ʥʘʣʠʯʠʝ ʩʠʣʳ, ʜʝʡ-
ʩʪʚʫʶʱʝʡ ʥʘ ʜʠʩʣʦʢʘʮʠʶ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, 
ʥʦʨʤʘʣʴʥʦʤ ʝʝ ʧʣʦʩʢʦʩʪʠ ʩʢʦʣʞɹʝʥʠʷ. 
ʇʫʩʪʴ ʜʠʩʣʦʢʘʮʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʝ ʥʘʧʨʷʞʝʥʠʡ, 

ʩʦʟʜʘʶʱʠʭ ʩʠʣʫ F, ʧʨʠʣʦʞʝʥʥʫʶ ʢ ʝʜʠʥʠʮʝ ʜʣʠʥʳ 
ʜʠʩʣʦʢʘʮʠʠ. ʊʦʛʜʘ ʧʨʠ ʧʝʨʝʧʦʣʟʘʥʠʠ ʜʠʩʣʦʢʘʮʠʠ 
ʩʦʚʝʨʰʘʝʪʩʷ ʨʘʙʦʪʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝ-

ʥʠ ʚʝʣʠʯʠʥʦʡ 
nFV , ʛʜʝ nV  ï ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʢʦʨʦ-

ʩʪʠ ʜʠʩʣʦʢʘʮʠʠ ʥʦʨʤʘʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʝʝ ʩʢʦʣʴʞʝ-
ʥʠʷ. ʕʪʘ ʨʘʙʦʪʘ, ʦʪʥʝʩʝʥʥʘʷ ʢ ʦʜʥʦʡ ʚʘʢʘʥʩʠʠ, 
ʦʩʝʚʰʝʡ ʥʘ ʜʠʩʣʦʢʘʮʠʠ, ʚ ʩʣʫʯʘʝ ʯʠʩʪʦ ʢʨʘʝʚʦʡ 
ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʜʠʩʣʦʢʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ [9]: 

3 3
3

2 2
; ; xx

a a
 R b r F b r F a p

b b
µ

^ ^

¡è ø è ø= = =ê ú ê ú
,        (3) 

ʛʜʝ ʦʩʴ ʆX ʥʘʧʨʘʚʣʝʥʘ ʚʜʦʣʴ ʚʝʢʪʦʨʘ ɹʶʨʛʝʨʩʘ ʜʠʩ-

ʣʦʢʘʮʠʠ b ; a ï ʧʘʨʘʤʝʪʨ ʨʝʰʝʪʢʠ; b^ ï ʩʦʩʪʘʚʣʷʶ-

ʱʘʷ ʚʝʢʪʦʨʘ ɹʶʨʛʝʨʩʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʣʠʥʠʠ 

ʜʠʩʣʦʢʘʮʠʠ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ; r  ï ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ, 

ʢʘʩʘʪʝʣʥɹʳʡ ʢ ʜʠʩʣʦʢʘʮʠʠ; 
xxp¡ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʢʦʤʧʦʥʝʥʪʘ ʪʝʥʟʦʨʘ-ʜʝʚʠʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʡ. 
ʇʦʣʘʛʘʷ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʧʦʣʟʘʥʠʷ ʜʠʩʣʦʢʘ-

ʮʠʡ ʨʘʚʥʦʚʝʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʦʯʝʯʥʳʭ ʜʝʬʝʢʪʦʚ 
ʥʘ ʦʩʠ ʜʠʩʣʦʢʘʮʠʡ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ, ʤʳ ʪʝʤ ʩʘ-
ʤʳʤ, ʥʝ ʦʙʩʫʞʜʘʷ ʢʠʥʝʪʠʢʫ ʦʩʝʜʘʥʠʷ ʪʦʯʝʯʥʳʭ ʜʝ-
ʬʝʢʪʦʚ [9] ʥʘ ʜʠʩʣʦʢʘʮʠʠ, ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʛʨʘʥʠʯ-
ʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

µm ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʣʦʢʘʮʠʦʥʥʦʡ ʪʨʫʙʢʠ, ʚʳʪʝ-
ʢʘʶʱʝʝ ʠʟ ʫʨʘʚʥʝʥʠʷ (3), ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

0

3

b xxr r
a pm

=
¡µ = .        (4) 

ʅʘʣʠʯʠʝ ʤʘʣʦʛʦ ʧʝʨʝʩʳʱʝʥʠʷ ʚʜʘʣʠ ʦʪ ʜʠʩʣʦʢʘ-
ʮʠʠ ʫʯʠʪʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʝʤ ʥʘ ʙʝʩʢʦ-
ʥʝʯʥʦʩʪʠ: 
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b r
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ʛʜʝ dc ï ʥʝʢʦʪʦʨʦʝ ʧʝʨʝʩʳʱʝʥʠʝ ʚʘʢʘʥʩʠʡ; c0 ï ʨʘʚ-

ʥʦʚʝʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʘʢʘʥʩʠʡ ʚ ʦʪʩʫʪʩʪʚʠʠ 

ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ; k ï ʧʦʩʪʦʷʥʥʘʷ ɹʦʣʴʮʤʘʥʘ; ʊ ï 

ʪʝʤʧʝʨʘʪʫʨʘ. 

ɸ. ʃ. ʈʦʡʪʙʫʨʜ ʠ ɹ. ɸ. ɺʝʨʰʦʢ [10, 11] ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʜʠʬʬʫʟʠʦʥʥʘʷ ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ 

ʢ ʨʝʰʝʥʠʶ ʫʨʘʚʥʝʥʠʷ ʃʘʧʣʘʩʘ, ʪ. ʝ. ʭʠʤʠʯʝʩʢʠʡ ʧʦ-

ʪʝʥʮʠʘʣ ʚʘʢʘʥʩʠʠ mb ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʛʘʨʤʦʥʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʝʡ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʫʩʣʦʚʠʷʤ (4) ʠ (5). 

ʇʣʦʪʥʦʩʪʴ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʧ-

ʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ Db ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ ʚʘʢʘʥʩʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʪʜʝʣʴʥʫʶ ʧʨʷʤʦʣʠʥʝʡʥʫʶ ʜʠʩʣʦ-

ʢʘʮʠʶ, ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʩʠ OZ. ʇʝʨʝʧʦʣʟʘʥʠʝ ʪʘʢʦʡ 

ʜʠʩʣʦʢʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚʜʦʣʴ ʦʩʠ OY ʩʦ ʩʢʦʨʦʩʪʴʶ 

Vg = a
3
I / b [12]. ʇʦʜʩʪʘʚʣʷʷ ʭʠʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

mb, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʫʩʣʦʚʠʷʤ (4) ʠ (5), ʚʳʯʠʩʣʠʤ 

ʧʦ ʫʨʘʚʥʝʥʠʶ (6) ʧʦʣʥʳʡ ʧʦʪʦʢ ʚʘʢʘʥʩʠʡ I, ʧʨʠʭʦ-

ʜʷʱʠʡʩʷ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ ʜʠʩʣʦʢʘʮʠʠ: 
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ʛʜʝ l ï ʜʣʠʥʘ ʜʠʩʣʦʢʘʮʠʠ ʠʣʠ ʨʘʟʤʝʨ ʢʨʠʩʪʘʣʣʘ. 

ɺ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʳʭ ʜʠʬʬʫʟʠ-

ʦʥʥʳʭ ʧʦʪʦʢʦʚ ʤʦʞʥʦ ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʚʘʢʘʥʩʠʡ ʚ ʢʨʠʩʪʘʣʣʝ ʨʘʚʥʦʚʝʩʥʘ (dc = 0). ʊʦʛʜʘ 
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ʇʝʨʝʧʦʣʟʘʥʠʝ ʜʠʩʣʦʢʘʮʠʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʩʣʫʯʘʝ ʤʦʞʝʪ ʟʘʚʝʨʰʠʪʴʩʷ ʪʦʣʴʢʦ ʝʝ ʚʳʭʦʜʦʤ ʥʘ 

ʚʥʝʰʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʨʘʟʮʘ. ʇʦʜʦʙʥʳʡ ʚʳʭʦʜ 

ʜʠʩʣʦʢʘʮʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʟʥʘʯʘʝʪ ʠʩʯʝʟʥʦʚʝʥʠʝ 

ʣʠʰʥʝʡ ʘʪʦʤʥʦʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ ʚ ʢʨʠʩʪʘʣʣʝ ï ʝʝ 

ʧʦʣʥʦʝ çʨʘʩʪʚʦʨʝʥʠʝè. ɺʦʟʤʦʞʥʦʩʪʴ ʪʘʢʦʛʦ ʨʘʩʪʚʦ-

ʨʝʥʠʷ ʘʪʦʤʥʦʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝ-

ʯʝʥʘ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝʤ ʚ ʢʨʠʩʪʘʣʣʝ ʙʝʩʢʦʥʝʯʥʦ ʝʤʢʦ-

ʛʦ ʩʪʦʢʘ ʜʣʷ ʤʝʞʜʦʫʟʝʣʴʥʳʭ ʘʪʦʤʦʚ (ʠʩʪʦʯʥʠʢʘ ʜʣʷ 

ʚʘʢʘʥʩʠʡ), ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʧʦʛʣʦʪʠʪʴ ʚʩʝ ʚʝʱʝʩʪ-

ʚʦ ʨʘʩʪʚʦʨʠʚʰʝʡʩʷ ʧʦʣʫʧʣʦʩʢʦʩʪʠ. ʅʝ ʧʨʝʜʧʦʣʘʛʘʷ 

ʤʝʭʘʥʠʟʤʘ ʧʦʣʥʦʛʦ ʧʦʛʣʦɦ ʝʥʠʷ ʣʠʰʥʝʛʦ ʚʝʱʝʩʪʚʘ, 

ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʵʪʦʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ, ʩʣʝʜʦʚʘʣʦ ʙʳ 

ʫʯʝʩʪʴ ʝʛʦ ʥʘʢʦʧʣʝʥʠʝ ʚ ʦʙʲʝʤʝ ʢʨʠʩʪʘʣʣʘ. ʊʦʛʜʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʦʯʝʯʥʳʭ ʜʝʬʝʢʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʜʝ-

ʬʦʨʤʘʮʠʠ ʠʟʤʝʥʷʣʘʩʴ ʙʳ ʩʦ ʚʨʝʤʝʥʝʤ ʩʦʛʣʘʩʥʦ 

ʫʨʘʚʥʝʥʠʶ (8), ʘ ʧʨʦʮʝʩʩ ʧʝʨʝʧʦʣʟʘʥʠʷ ʜʠʩʣʦʢʘʮʠʠ 

ʥʝ ʤʦʛ ʙʳ ʧʨʦʠʩʭʦʜʠʪʴ ʩʪʘʮʠʦʥʘʨʥʳʤ ʦʙʨʘʟʦʤ. ʇʦ-

ʭʦʞʘʷ ʩʠʪʫʘʮʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʅʂ 

AgN3 ʥʘ ʨʠʩʫʥʢʝ 3 (ʢʨʠʚʘʷ 2) ʠ ʚ ʅʂ b-PbN6 . 

ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʫʶ, ʪ. ʝ. ʥʘʙʣʶʜʘʝʤʫʶ ʧʣʘʩʪʠ-

ʯʝʩʢʫʶ ʜʝʬʦʨʤʘʮʠʶ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʣʠʰʴ ʧʨʠ ʧʝ-

ʨʝʤʝʱʝʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʠʩʣʦʢʘʮʠʡ. 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʧʨʠ ʦʜ-

ʥʦʦʩʥʦʤ ʨʘʩʪʷʞʝʥʠʠ ʅʂ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 

ʦʜʠʥʘʢʦʚʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʢʨʘʝʚʳʭ ʜʠʩʣʦʢʘʮʠʡ, ʢʦ-

ʪʦʨʳʝ ʧʨʠ ʠʭ ʧʝʨʝʧʦʣʟʘʥʠʠ ʚ ʧʦʣʝ ʥʘʧʨʷʞʝʥʠʡ ʚʳ-

ʟʦʚʫʪ ʩʨʝʜʥʶʶ ʧʣʘʩʪʠʯʝʩʢʫʶ ʜʝʬʦʨʤʘʮʠʶ ʩʦ ʩʢʦ-

ʨʦʩʪʴʶ: 
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ʛʜʝ r0 ï ʧʣʦʪʥʦʩʪʴ ʜʠʩʣʦʢʘʮʠʡ (ʯʠʩʣʦ ʜʠʩʣʦʢʘʮʠʡ, 

ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʥʘ ʧʣʦʩʢʦʩʪʠ 

Oxy). 

ɽʩʣʠ ʚ ʢʨʠʩʪʘʣʣʝ ʠʤʝʶʪʩʷ ʜʚʝ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʘ-

ʨʘʣʣʝʣʴʥʳʭ ʧʦʣʦʩ ʩʢʦʣʴʞʝʥʠʷ ʜʠʩʣʦʢʘʮʠʡ, ʧʣʦʩʢʦ-

ʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʢʦʪʦʨʳʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʪʦ ʜʠʬ-

ʬʫʟʠʦʥʥʦ-ʜʠʩʣʦʢʘʮʠʦʥʥʦʝ ʪʝʯʝʥʠʝ ʢʨʠʩʪʘʣʣʘ ʧʨʦ-

ʠʩʭʦʜʠʪ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʧʨʠ ʧʨʦ-

ʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʘʢʘʥʩʠʡ 
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ʛʜʝ L ï ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʠʩʣʦʢʘʮʠʷʤʠ ʚ 

ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʠʭ ʦʩʷʤ (r0 = L
ï2

); P ï

ʦʜʥʦʦʩʥʦʝ ʨʘʩʪʷʛʠʚʘʶʱʝʝ ʫʩʠʣʠʝ. 

ʀʩʧʦʣʴʟʫʝʤ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʦʙʲʷʩ-

ʥʝʥʠʷ ʚʣʠʷʥʠʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʦʩʚʝʱʝʥʠʷ ʠ 

ʵʣʝʢʪʨʦʧʦʣʷ ʥʘ ʧʣʘʩʪʠʯʥʦʩʪʴ ʅʂ ɸʊʄ. 

ʅʘʠʙʦʣʝʝ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʘʷ ʩʭʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʟʦʪʘ ʧʨʠ ʪʝʧʣʦʚʦʤ, ʬʦʪʦʭʠʤʠʯʝ-

ʩʢʦʤ ʠ ʵʣʝʢʪʨʦʧʦʣʝʚʦʤ ʨʘʟʣʦʞʝʥʠʠ ɸʊʄ ʚʢʣʶʯʘʝʪ 

ʩʪʘʜʠʶ ʣʦʢʘʣʠʟʘʮʠʠ ʜʳʨʢʠ (ʨʘʜʠʢʘʣʘ 
0

3N ) ʥʘ ʢʘʪʠ-

ʦʥʥʦʡ ʚʘʢʘʥʩʠʠ (
2-
) ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ Vk-ʮʝʥʪʨʘ. ʇʨʠ 

ʧʨʦʪʝʢʘʥʠʠ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʚʥʦʚʝʩʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʪʠʦʥʥʳʭ ʚʘʢʘʥʩʠʡ, ʦʪ-

ʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʧʣʘʩʪʠʯʥʦʩʪʴ ʧʦ ʜʠʬʬʫʟʠʦʥʥʦ-

ʜʠʩʣʦʢʘʮʠʦʥʥʦʤʫ ʤʝʭʘʥʠʟʤʫ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʢʦʛʜʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʪʠʦʥʥʳʭ ʚʘʢʘʥʩʠʡ ʫʤʝʥʴʰʠʪʩʷ ʥʝ 

ʤʝʥʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ 

[13], ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʪʦʨʥʳʡ ʟʘʭʚʘʪ ʜʳʨʢʠ ʥʘ Vk-

ʮʝʥʪʨʝ ʠ ʚʳʜʝʣʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʟʦʪʘ, ʩʦʧʨʦʚʦ-

ʞʜʘʁɦ ʠʡʩʷ ʣʠʙʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʢʘʪʠʦʥʥʳʭ ʚʘʢʘʥʩʠʡ ʠ ʚʦʟʨʘʩʪʘʥʠʝʤ 

ʘʥʠʦʥʥʳʭ (ʤʝʭʘʥʠʟʤ, ʧʨʝʜʣʘʛʘʝʤʳʡ ɺ. ɻ. ʂʨʠʛʝʨʦʤ 

ʩ ʩʦʘʚʪʦʨʘʤʠ [14]), ʣʠʙʦ ʟʥʘʯʠʪʝʣʥɹʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʌʨʝʥʢʝʣʝʚ-

ʩʢʠʭ ʧʘʨ ʧʨʠ ʜʠʩʩʠʧʘʮʠʠ ʵʥʝʨʛʠʠ 10 ʵɺ, ʚʳʜʝʣʷʶ-

ʱʝʡʩʷ ʧʨʠ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʫʯʝʪ ʭʠʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʚʘʢʘʥʩʠʷ-

ʤʠ ʠ ʘʢʪʠʚʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ 
0

3N  ʧʦʣʥʦʩʪʴʶ ʦʙʲʷʩ-

ʥʷʝʪ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʅʂ ɸʊʄ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʩʚʝʪʦʤ ʠʟ ʦʙʣʘʩʪʠ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ 

ʢʦʩʚʝʥʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʨʝʜʣʘʛʘʝʤʳʭ ʚ [13, 14] 

ʩʪʘʜʠʡ ʤʝʭʘʥʠʟʤʘ ʨʘʟʣʦʞʝʥʠʷ. 

ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʘʭ ʌʍʈ ʧʘʜʝʥʠʝ ʧʨʦʯ-
ʥʦʩʪʥʳʭ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʅʂ ɸʊʄ ʩʦʚʧʘʜʘʝʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʣʦʩʢʠʭ ʤʝʪʘʣ-
ʣʠʯʝʩʢʠʭ ʟʘʨʦʜʳʰʝʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʧʣʦʩʢʦʩʪʠ 
[100] ʠ ʦʢʨʫʞʝʥʥʳʭ ʜʠʩʣʦʢʘʮʠʦʥʥʳʤʠ ʧʝʪʣʷʤʠ, ʢʦ-
ʪʦʨʳʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠ ʦʙʣʝʛʯʘʶʪ ʧʣʘʩʪʠʯʝʩʢʦʝ ʪʝ-
ʯʝʥʠʝ, ʷʚʣʷʷʩʴ ʠʩʪʦʯʥʠʢʘʤʠ ʜʠʩʣʦʢʘʮʠʡ ʪʠʧʘ ʌʨʘʥ-
ʢʘ-ʈʠʜʘ, ʠʣʠ ʜʣʷ ʥʘʰʝʛʦ ʩʣʫʯʘʷ, ï ʜʠʬʬʫʟʠʦʥʥʦʡ 
ʧʦʣʟʫʯʝʩʪʠ ʪʠʧʘ ɹʘʨʜʠʥʘ-ʍʝʨʨʠʥʛʘ [9]. ʇʨʦʚʝʨʢʫ 
ʜʘʥʥʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʧʨʦʚʝʜʝʤ, ʠʩʧʦʣʴʟʫʷ ʪʝʦʨʝ-
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ʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ɸ. ʃ. ʈʦʡʪʙʫʨʜʘ ʠ  
ɹ. ɸ. ɺʝʨʰʦʢ [10 ï 11], ʦʙʲʷʩʥʷʶʱʠʝ ʩʪʘʮʠʦʥʘʨʥʦʝ 
ʪʝʯʝʥʠʝ ʢʨʠʩʪʘʣʣʘ ʧʨʠ ʥʘʣʠʯʠʠ ʠʩʪʦʯʥʠʢʘ ʜʠʩʣʦʢʘ-
ʮʠʡ, ʠ ʥʘʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦ ʨʦʩʪʫ ʟʘʨʦʜʳʰʝʡ 
ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʚʠʥʮʘ ʦʪ ʚʨʝʤʝʥʠ ʦʙʣʫʯʝʥʠʷ. ʇʦ-
ʣʘʛʘʷ, ʯʪʦ ʜʠʩʣʦʢʘʮʠʦʥʥʘʷ ʧʝʪʣʷ ʨʦʞʜʘʝʪʩʷ, ʢʦʛʜʘ 
ʨʘʟʤʝʨʳ ʩʢʦʧʣʝʥʠʷ ʤʝʞʜʦʫʟʝʣʴʥʦʛʦ ʤʝʪʘʣʣʘ ʜʦʩʪʠ-
ʛʘʶʪ ʥʝʢʦʪʦʨʦʛʦ ʟʥʘʯʝʥʠʷ R0, ʪʦʛʜʘ ʜʣʷ ʧʦʜʜʝʨʞʘ-
ʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʝʯʝʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴ-
ʥʦʛʦ ʚʨʝʤʝʥʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʩʢʦʧʣʝʥʠʝ ʧʦʩʪʦ-
ʷʥʥʦ ʛʝʥʝʨʠʨʦʚʘʣʦ ʜʠʩʣʦʢʘʮʠʠ. ʃʠʥʝʡʥʘʷ ʟʘʚʠʩʠ-
ʤʦʩʪʴ ʫʤʝʥʴʰʝʥʠʷ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʩ ʨʦʩʪʦʤ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʟʘʨʦʜʳʰʝʡ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 0,048 ʤʢʤ, 

ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 7 ʜʣʷ ʅʂ b-PbN6, ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʨʠ ʙʦʣʴ-
ʰʠʭ ʚʨʝʤʝʥʘʭ ʦʙʣʫʯʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʥʳʡ ʚʢʣʘʜ ʚ ʛʝ-
ʥʝʨʘʮʠʶ ʜʠʩʣʦʢʘʮʠʦʥʥʳʭ ʧʝʪʝʣʴ, ʧʦ-ʚʠʜʠʤʦʤʫ, 
ʚʥʦʩʠʪ ʠ ʩʭʣʦʧʳʚʘʥʠʝ ʚʘʢʘʥʩʠʦʥʥʳʭ ʧʦʨ, ʧʦʩʢʦʣʴʢʫ 
ʦʙʥʘʨʫʞʠʪʴ ʠʭ ʜʘʞʝ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʘʭ 
ʌʍʈ ʠ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʫʚʝʣʠʯʝʥʠʠ 
ʜʦ 75000 ʨʘʟ ʥʝ ʫʜʘʝʪʩʷ. 

 

ʈʠʩ. 7. ɿʘʚʠʩʠʤʦʩʪʴ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ (1)  

ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʨʦʜʳʰʝʡ  

ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʚʠʥʮʘ (2) ʦʪ ʚʨʝʤʝʥʠ  

ʬʦʪʦʭʠʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ.  

ʈʘʟʤʝʨʳ ʟʘʨʦʜʳh ʝʡ ʙʦʣʝʝ 0,048 ʤʢʤ 
 
ʕʣʝʢʪʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʅʂ ɸʊʄ (ʨʠʩ. 4) ʪʘʢʞʝ 

ʥʘʭʦʜʠʪ ʦʙʲʷʩʥʝʥʠʝ ʚ ʨʘʤʢʘʭ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʝʭʘ-
ʥʠʟʤʘ. ʇʣʘʩʪʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʚ ʵʣʝʢʪʨʦʧʦʣʝ ʥʘʩʪʫ-
ʧʘʝʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʟʘʨʦʜʳʰʠ ʤʝʪʘʣʣʘ, ʦʙʨʘʟʦʚʘʚʰʠʝ-
ʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʦʞʝʥʠʷ ʚ ʩʠʣʴʥʦʤ ʵʣʝʢʪʨʠʯʝ-
ʩʢʦʤ ʧʦʣʝ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʥʪʝʥʩʠʚʥʦʤʫ ʦʙʨʘʟʦʚʘ-
ʥʠʶ ʜʠʩʣʦʢʘʮʠʦʥʥʳʭ ʧʝʪʝʣʴ ʠ ʨʘʟʤʥʦʞʝʥʠʶ ʜʠʩʣʦ-
ʢʘʮʠʡ ʧʦ ʜʠʬʬʫʟʠʦʥʥʦʤʫ ʤʝʭʘʥʠʟʤʫ, ʘ 
ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʨʠ ʵʪʦʤ ʧʦʣʦʩʳ ʩʢʦʣʴʞʝʥʠʷ ʷʚʣʷ-
ʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ ʵʣʝʢʪʨʠʯʝ-
ʩʢʦʛʦ ʧʦʣʷ [15], ʢʦʪʦʨʦʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʥʠʮʠʠʨʫʝʪ 
ʚʟʨʳʚʯʘʪʦʝ ʧʨʝʚʨʘʱʝʥʠʝ ʘʟʠʜʦʚ. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʠʩʩʣʝʜʦʚʥʠʷʤʠ 

ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʣʫʯʝʥʠʷ 

ʥʘʤʠ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʘʥʠʟʦʪʨʦʧʠʷ ʤʠʢʨʦʪʚʝʨʜʦ-

ʩʪʠ ʅʂ b-PbN6 ʠ AgN3 (ʨʠʩ. 8). ʄʘʢʩʠʤʘʣʴʥʦʝ ʥʘ-

ʙʣʶʜʘʝʤʦʝ ʨʘʟʣʠʯʠʝ ʚ ʠʟʤʝʥʝʥʠʠ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ 

ʅʂ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʜʠʘʛʦʥʘʣʠ ʘʣʤʘʟʥʦʡ 

ʧʠʨʘʤʠʜʳ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 2 ʨʘʟʘ.  

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʘʟʠʜʦʚ ʩʚʠʥʮʘ ʠ ʩʝʨʝʙʨʘ ʦʪʤʝʪʠʤ, ʯʪʦ ʫʜʘ-

ʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʦʮʝʥʠʪʴ ʨʷʜ ʠʭ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʪʩʫʪʩʪʚʫʶʱʠʡ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʥʦ ʠ 

ʧʦʢʘʟʘʪʴ, ʯʪʦ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʟʠʜʦʚ ʪʘʢʠʭ 

ʤʝʪʘʣʣʦʚ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʦ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʥʝ 

ʪʦʣʴʢʦ ʢ ʝʜʠʥʦʚʨʝʤʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʩʚʝʪʘ ʠ 

ʵʣʝʢʪʨʦʧʦʣʷ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʦ ʜʣʷ 

ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ, ʥʦ ʠ ʢ 

ʧʦʩʪʧʨʝʚʨʘʱʝʥʠʷʤ, ʧʨʦʠʩʭʦʜʷʱʠʤ ʚ ʢʨʠʩʪʘʣʣʠʯʝ-

ʩʢʠʭ ʨʝʰʝʪʢʘʭ. ʇʨʠʚʝʜʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʬʦʪʦ- ʠ ʵʣʝʢʪʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʠʭ 

ʦʙʩʫʞʜʝʥʠʝ ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʙʲ-

ʷʩʥʝʥʠʷ ʷʚʣʝʥʠʷ ʠ ʜʣʷ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʪʠʧʘ ɸ2ɺ6, 

ʚ ʢʦʪʦʨʳʭ ʦʥʦ ʙʳʣʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʙʥʘʨʫʞʝʥʦ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʜʠʬʬʫʟʠʦʥʥʦ-ʜʠʩʣʦʢʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 

ʥʘʭʦʜʠʪʩʷ ʚ ʭʦʨʦʰʝʤ ʩʦʛʣʘʩʠʠ ʩʦ ʩʣʦʞʠʚʰʠʤʠʩʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʤʝʭʘʥʠʟʤʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʪʘʜʠʡ 

ʨʘʟʣʦʞʝʥʠʷ ʘʟʠʜʦʚ ʩʝʨʝʙʨʘ ʠ ʩʚʠʥʮʘ, ʨʘʟʚʠʚʘʝʤʳʤʠ 

ʚ ʂʝʤʝʨʦʚʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. 

 

 

ʈʠʩ. 8. ɸʥʠʟʦʪʨʦʧʠʷ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ʚ ʅʂ  

b-ʘʟʠʜʘ ʩʚʠʥʮʘ (1) ʠ ʘʟʠʜʘ ʩʝʨʝʙʨʘ (2) 
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ʏʀʉʃɽʅʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆʁ ʌʀʃʔʊʈɸʎʀʀ ɻɸɿɸ  

ɺ ʋɻʃɽʇʆʈʆɼʅʆʄ ʄɸʉʉʀɺɽ 

ɺ. ɺ. ʇʦʛʫʣʘ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʜʝʣʠ ʛʘʟʦʚʳʜʝʣʝʥʠʷ ʤʝʪʘʥʘ ʠʟ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʜʝʣʴ 

ʛʘʟʘ ʚ ʛʠʜʨʘʪʥʦʡ ʬʘʟʝ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʧʦʨʠʩʪʦʩʪʠ ʫʛʣʝʡ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ ʬʠʟʠʯʝʩʢʠʤʠ ʷʚʣʝ-

ʥʠʷʤʠ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʪʨʝʱʠʥʦʚʘʪʦ-ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʫʛʣʷ. ʈʘʩʩʤʦʪʨʝʥʦ ʪʨʝʭʬʘʟʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ ʛʘʟʘ ʚ ʫʛʦʣʴʥʦʤ ʧʣʘʩʪʝ. 

Article presents the models of methane release out of coal layers. The subject of the gas model in hydrated envi-

ronment is considered. The article concerns such questions as coal porosity and the physical phenomena connected 

with it, the model of coalôs pore-fractured structure. The three-phase condition of gas in coal layer is examined. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʝʪʘʥʦʚʳʜʝʣʝʥʠʝ, ʫʛʦʣʴʥʳʡ ʧʣʘʩʪ, ʩʪʨʫʢʪʫʨʘ ʫʛʣ.̫ 

 

ɺ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʫʛʣʷ ʚ 

ʩʣʦʞʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʣʘ ʥʝ-

ʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʛʥʦʟʘ ʧʘʨʘʤʝʪʨʦʚ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʚ ʫʛʣʝʧʦʨʦʜʥʦʤ ʤʘʩʩʠʚʝ. ʆʜ-

ʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʠ-

ʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʈʘʟ-

ʨʘʙʦʪʘʥʥʳʝ ʨʘʥʝʝ ʤʦʜʝʣʠ ʥʝ ʫʯʠʪʳʚʘʣʠ ʤʥʦʛʠʭ ʬʘʢ-

ʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʛʘʟʦʢʠʥʝʪʠʯʝ-

ʩʢʠʤʠ ʠ ʛʘʟʦʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ [1]. 

ʉʦʛʣʘʩʥʦ [3, 4, 6], ʛʘʟʦʚʳʜʝʣʝʥʠʝ ʥʘ ʚʳʝʤʦʯʥʦʤ 

ʫʯʘʩʪʢʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʫʛʦʣʴʥʳʭ 

ʧʣʘʩʪʦʚ, ʧʣʘʩʪʦʚ-ʩʧʫʪʥʠʢʦʚ ʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. 

ʀʟ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʣʘʩʪʘ ʛʘʟ ʚʳʜʝʣʷʝʪʩʷ ʠʟ ʦʙ-

ʥʘʞʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦ-

ʚʘʥʠʷ ʛʦʨʥʦʡ ʤʘʩʩʳ ʧʦ ʛʦʨʥʳʤ ʚʳʨʘʙʦʪʢʘʤ. ʀʟ 

ʩʧʫʪʥʠʢʦʚ ʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʛʘʟ ʤʝʪʘʥ ʚʳʜʝʣʷʝʪ-

ʩʷ ʧʦ ʪʨʝʱʠʥʘʤ, ʦʙʨʘʟʫʶʱʠʤʩʷ ʚʩʣʝʜʩʪʚʠʝ ʩʜʚʠʞʝ-

ʥʠʷ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ. 

ɸʥʘʣʠʟ ʠʩʪʦʯʥʠʢʦʚ ʛʘʟʦʚʳʜʝʣʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʛʘʟʦʚʫʶ ʦʙʩʪʘʥʦʚʢʫ 

ʫʛʦʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʥʦʩʷʪ ʧʣʘʩʪʳ-ʩʧʫʪʥʠʢʠ. ɻʘ-

ʟʦʚʳʜʝʣʝʥʠʝ ʠʟ ʥʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʚʳʜʝ-

ʣʝʥʠʝ ʤʝʪʘʥʘ ʠʟ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʧʣʘʩʪʦʚ ʠ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʧʨʠ ʦʙʨʫʰʝʥʠʠ ʧʦʨʦʜ ʢʨʦʚʣʠ ʠ ʧʫʯʝʥʠʠ 

ʧʦʨʦʜ ʧʦʯʚʳ. 

ʇʨʠ ʚʝʜʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯ-

ʥʳʝ ʩʧʦʩʦʙʳ ʫʤʝʥʴʰʝʥʠʷ ʛʘʟʦʚʳʜʝʣʝʥʠʷ ʠʟ ʫʛʣʝʧʦ-

ʨʦʜʥʳʭ ʤʘʩʩʠʚʦʚ ʚ ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ʫʚʣʘʞʥʝʥʠʝ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ; ʜʝʛʘʟʘʮʠʷ ʫʛʦʣʴʥʳʭ 

ʧʣʘʩʪʦʚ ʜʝʛʘʟʘʮʠʦʥʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ, ʧʨʦʙʫʨʝʥʥʳ-

ʤʠ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; ʛʠʜʨʦʨʳʭʣʝʥʠʝ ʫʛʦʣʴʥʳʭ 

ʧʣʘʩʪʦʚ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʥʪʠʣʷʮʠʠ ʰʘʭʪ; ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ 

ʰʘʭʪʥʦʡ ʘʪʤʦʩʬʝʨʳ çʄʠʢʦʥ 1ʈè (ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʦ-

ʜʝʨʞʘʥʠʝ ʤʝʪʘʥʘ ʚ ʚʳʨʘʙʦʪʢʘʭ) ʠ çɸʂɺè (ʢʦʥʪʨʦʣʴ 

ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ). 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʨʫʜʥʠʯʥʦʡ 

ʘʪʤʦʩʬʝʨʳ ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ, ʥʦ ʥʝ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʪʴ ʪʝʢʫʱʫʶ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚ-

ʢʫ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ. 

ɺ ʫʛʣʝʛʘʟʦʚʦʡ ʩʨʝʜʝ ʟʘ ʩʯʝʪ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʩʘʤʦʨʘʟʨʫʰʝʥʠʝ [2]. ɼʠʥʘʤʠʯʝʩʢʦʤʫ 

ʩʘʤʦʨʘʟʨʫʰʝʥʠʶ ʧʣʘʩʪʘ ʧʨʝʜʰʝʩʪʚʫʶʪ ʟʘʢʦʥʦʤʝʨ-

ʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʠʩʩʣʝʜʫʝʤʦʡ ʩʨʝʜʳ ʧʨʠ ʚʝ-

ʜʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ. ʈʘʩʩʤʘʪʨʠʚʘʪʴ ʛʘʟʦʚʳʜʝʣʝʥʠʝ 

ʠʟ ʧʣʘʩʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚ ʚʠʜʝ ʣʦʛʠʯʝʩʢʦʛʦ ʨʷʜʘ, ʛʜʝ 

ʩʣʦʞʥʳʝ ʧʨʦʮʝʩʩʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʦʩʪʦʷʱʠʝ 

ʠʟ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʨʘʥʥʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʨʘʩʩʤʘʪʨʠʚʘ-

ʶʪʩʷ ʥʝʦʜʥʦʨʦʜʥʳʝ ʩʣʦʠʩʪʳʝ ʩʨʝʜʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 
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ʫʛʦʣʴʥʳʭ ʠ ʧʦʨʦʜʥʳʭ ʧʣʘʩʪʦʚ. ʇʨʦʮʝʩʩ ʜʚʠʞʝʥʠʷ 

ʤʝʪʘʥʘ ʚ ʫʛʦʣʴʥʳʭ ʠ ʧʦʨʦʜʥʳʭ ʧʣʘʩʪʘʭ ʧʨʝʜʩʪʘʚ-

ʣʷʣʩʷ ʚ ʚʠʜʝ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʦʣʦʞʝʥʠʷʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ɸ. ɸ. ʄʷʩʥʠʢʦʚʳʤ [5]: 

ï ʜʝʛʘʟʘʮʠʷ ʢʘʞʜʦʛʦ ʩʣʦʷ ʩʨʝʜʳ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 

ʩʯʝʪ ʣʘʤʠʥʘʨʥʦʛʦ ʪʝʯʝʥʠʷ ʤʝʪʘʥʘ ʚ ʩʚʦʙʦʜʥʦʡ ʬʘʟʝ 

ʧʦ ʦʪʢʨʳʪʳʤ ʧʦʨʘʤ ʠ ʪʨʝʱʠʥʘʤ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʚʷʟʘʥʥʳʤ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʦʡ, ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʛʨʘʜʠʝʥʪʘ ʜʘʚʣʝʥʠʷ; 

ï ʧʝʨʝʥʦʩ ʤʝʪʘʥʘ ʠʟ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʫʛʣʷ ʚ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʦʪʢʨʳʪʳʝ ʧʦʨʳ ʠ ʪʨʝʱʠʥʳ ʦʩʫʱʝ-

ʩʪʚʣʝ̫ʪʩʷ ʧʫʪʝʤ ʜʠʬʬʫʟʠʠ; 

ï ʤʝʪʘʥ ʚ ʵʪʠʭ ʯʘʩʪʠʮʘʭ ʚ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʘʭ ʥʘ-

ʭʦʜʠʪʩʷ ʚ ʩʦʨʙʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʚ ʧʦʨʦʜʥʳʭ ï 

ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ; 

ï ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ʥʝ ʜʝʬʦʨʤʠʨʫʝʤʳ; 

ï ʠʟʤʝʥʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʫʛʣʷ ʠ ʧʦʨʦʜ ʧʦʜ ʜʝʡʩʪ-

ʚʠʝʤ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʟʘ ʩʯʝʪ 

ʩʞʘʪʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʵʥʜʦʛʝʥʥʳʭ ʧʦʨ ʪʨʝɦ ʠʥ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʤʦʜʝʣʠ ʥʝ ʜʘʶʪ ʧʨʠ-

ʝʤʣʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʘ ʧʨʘʢʪʠʢʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʵʤʧʠʨʠʯʝʩʢʠʝ ʠ ʘʥʘʣʦʛʦʚʳʝ ʤʝʪʦʜʳ 

ʧʨʦʛʥʦʟʘ ʛʘʟʦʚʳʜʝʣʝʥʠʷ ʚ ʛʦʨʥʳʝ ʚʨrʘʙʦʪʢʠ [1]. 

ʇʨʠʯʠʥʳ ʪʘʢʦʛʦ ʷʚʣʝʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʥʝʜʦʩ-

ʪʘʪʦʯʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʝ-

ʘʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʧʨʦʪʝʢʘʶʱʠʤ ʚ ʫʛʦʣʴʥʳʭ ʤʘʩ-

ʩʠʚʘʭ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʛʠʧʦʪʝʟʳ ɸ. ʊ. ɸʡʨʫʥʠ, ɸ. ɸ. ʄʷʩʥʠʢʦʚʘ, ɺ. ʀ. ʄʫ-

ʨʘʰʝʚʘ [9]. ʆʩʥʦʚʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʚʳʜʚʠʥʫʪʦʝ ʵʪʠʤʠ 

ʘʚʪʦʨʘʤʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʝʞʜʫ ʛʘʟʦʩʦʜʝʨ-

ʞʘʥʠʝʤ ʫʛʣʷ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʜʝʡʩʪʚʫʶʱʠ-

ʤʠ ʚ ʥʝʤ ʥʦʨʤʘʣʴʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʩʫʱʝʩʪʚʫʝʪ 

ʩʚʷʟʴ. 

ɼʚʠʞʝʥʠʝ ʤʝʪʘʥʘ ʚ ʫʛʣʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ ʢʘʢ ʩʫʤʤʫ ʧʦʪʦʢʦʚ ʩʚʦʙʦʜʥʦʛʦ ʠ ʩʦʨʙʠʨʦʚʘʥʥʦ-

ʛʦ ʤʝʪʘʥʘ. ɿʘʢʦʥ ʜʚʠʞʝʥʠʷ ʤʝʪʘʥʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳ-

ʨʘʞʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [8]: 
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,       (1) 

ʛʜʝ p ï ʧʣʦʪʥʦʩʪʴ ʛʘʟʘ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ; u ï ʩʢʦʨʦʩʪʴ 

ʬʠʣʴʪʨʘʮʠʠ ʛʘʟʘ; p

n

µ

µ
 ï ʛʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ; 

1 2 3 4,  ,  ,  k k k k  ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ ʠ ʫʩʣʦʚʠʷ ʜʚʠʞʝʥʠʷ ʛʘʟʘ; 

aM  ï ʢʦʣʠʯʝʩʪʚʦ ʘʜʩʦʨʙʠʨʦʚʘʥʥʦʛʦ ʛʘʟʘ ʚ ʝʜʠʥʠʮʝ 

ʦʙʲʝʤʘ; 
ap  ï ʧʣʦʪʥʦʩʪʴ ʛʘʟʘ ʚ ʘʜʩʦʨʙʠʨʦʚʘʥʥʦʡ ʬʘʟʝ. 

ɻ. ɸ. ɹʝʩʧʷʪʦʚʳʤ, ɺ. ʅ. ɺʳʣʝʛʞʘʥʠʥʳʤ, ʉ. ʉ. ɿʦ-

ʣʦʪʳʭ [8] ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʤʦʜʝʣʴ ʛʘʟʘ ʚ ʛʠʜʨʘʪʥʦʡ 

ʬʘʟʝ. ɻʠʜʨʘʪʳ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʚ ʤʝʣʢʦʧʦʨʠʩʪʦʡ ʩʨʝ-

ʜʝ, ʤʦʛʣʠ ʩʦʭʨʘʥʠʪʴʩʷ ʚ ʤʝʪʘʩʪʘʙʠʣʴʥʦʤ ʩʦʩʪʦʥ̫ʠʠ 

ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʠʥʪʝʥʩʠʚʥʳʭ ʚʦʩ-

ʭʦʜʷʱʠʭ ʧʦʪʦʢʘʭ ʛʘʟʘ ʠʟ ʥʠʟʣʝʞʘʱʠʭ ʛʦʨʠʟʦʥʪʦʚ, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.  

ʋʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʝ ʛʘʟʘ ʟʘʧʠʩʳʚʘʝʪʩʷ [8]: 

3 3

0

1 1

0.

i i

i i

a a

a a

i ii i i

M H H
r r q

t x x x
w- -

= =

è øå õ å õµ µ µ µ
é ù+ + - =æ ö æ ö

µ µ µ µé ùç ÷ ç ÷ê ú
ä ä    (2) 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ-

ʤʠ ʦ ʧʨʠʨʦʜʥʦʤ ʫʛʣʝ [9] ʦʥ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʧʨʦ-

ʜʫʢʪʦʤ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʦʩʪʘʪʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʪʝʢʪʦʥʠʯʝ-

ʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʠʭ ʜʘʚʣʝʥʠʡ ʠ ʪʝʤ-

ʧʝʨʘʪʫʨ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʤʦʣʝʢʫʣʳ ʮʝʣʣʶʣʦʟʳ, ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʪ ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʣʝʪʢʠ, ʪʝʨʷʣʠ ʯʘʩʪʴ 

ʟʘʢʣʶʯʝʥʥʦʛʦ ʚ ʥʠʭ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ ʟʘ ʩʯʝʪ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʜʳ, ʤʝʪʘʥʘ ʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʊʘʢʞʝ 

ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʣʠ ʧʨʦʮʝʩʩʳ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʠ 

ʢʦʥʜʝʥʩʘʮʠʠ ʤʦʣʝʢʫʣ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʮʠʢʣʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʩʦ ʩʪʨʫʢʪʫʨʦʡ, ʘʥʘʣʦʛʠʯʥʦʡ ʚʳʩʦʢʦʤʦ-

ʣʝʢʫʣʷʨʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ. 

 

ʈʠʩ. 1. ʊʨʝʭʬʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʘʟʘ ʚ ʧʦʨʘʭ ʫʛʦʣʴʥʦ-

ʛʦ ʧʣʘʩʪʘ [8]: 1 ï ʫʛʦʣʴ; 2 ï ʚʦʜʘ; 3-5 ï ʛʘʟ: 3 ï ʩʚʦ-

ʙʦʜʥʳʡ, 4 ï ʩʦʨʙʠʨʦʚʘʥʥʳʡ, 5 ï ʛʠʜʨʘʪʠʨʦʚʘʥʥʳʡ 
 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʨʦʜʥʦʛʦ ʩʢʝʣʝʪʘ ʩʦʭʨʘʥʷʶʪ-

ʩʷ ʛʠʜʨʦʢʩʠʣʴʥʳʝ, ʢʘʨʙʦʢʩʠʣʴʥʳʝ, ʢʘʨʙʦʥʠʣʴʥʳʝ ʠ 

ʜʨʫʛʠʝ ʟʘʨʷʞʝʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʥʘʟʳ-

ʚʘʝʤʳʝ çʙʘʭʨʦʤʘè, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʤʝʪʘʤʦʨʬʠʟʤʘ ʫʛʣʷ. ɺʳʜʝʣʷʶʪ ʜʚʘ ʚʠʜʘ 

ʤʝʪʘʤʦʨʬʠʟʤʘ ʫʛʣʷ: ʭʠʤʠʯʝʩʢʠʡ ʠ ʬʠʟʠʢʦ-

ʩʪʨʫʢʪʫʨʥʳʡ. ɺ ʧʝʨʚʦʤ ʚʠʜʝ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʡ ʩʬʦʨ-

ʤʠʨʦʚʘʣʘʩʴ ʚʝʩʴʤʘ ʩʣʦʞʥʘʷ ʤʦʣʝʢʫʣʷʨʥʘʷ ʢʦʥʩʪ-

ʨʫʢʮʠʷ ʫʛʣʝʡ. ɺ ʬʠʟʠʢʦ-ʩʪʨʫʢʪʫʨʥʦʤ ʤʝʪʘʤʦʨʬʠʟʤʝ 

ʜʝʡʩʪʚʦʚʘʣʠ ʠʥʳʝ ʬʘʢʪʦʨʳ: ʜʘʚʣʝʥʠʝ ʚʳʰʝʣʝʞʘʱʠʭ 

ʧʦʨʦʜ ʠ ʚʳʭʦʜ ʛʘʟʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʦʜ ʠʭ 

ʚʣʠʷʥʠʝʤ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʜʠʩʧʝʨʩʥʘʷ ʧʦʨʠʩʪʦ-

ʪʨʝʱʠʥʦʚʘʪʘʷ ʩʪʨʫʢʪʫʨʘ ʫʛʣʝʡ. ʇʫʩʪʦʪʳ ʚ ʩʪʨʫʢʪʫʨʝ 

ʫʛʦʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ (ʧʦʨʳ ʠ ʪʨʝʱʠʥʳ) ʠʤʝʶʪ ʥʝ-

ʩʢʦʣʴʢʦ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʨʷʜʢʦʚ ʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʛʨʫʧʧʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺʦʧʨʦʩ ʦ ʧʦʨʠʩ-

ʪʦʩʪʠ ʫʛʣʝʡ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ ʬʠʟʠʯʝʩʢʠʤʠ ʷʚʣʝ-

ʥʠʷʤʠ (ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʨʙʮʠʦʥʥʳʭ) ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʢʘʩʘʝʪ-

ʩʷ ʧʨʦʙʣʝʤ ʛʘʟʦʥʦʩʥʦʩʪʠ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʠ ʷʚʣʷ-

ʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʠ ʫʚʣʘʞʥʝʥʠʠ ʠʭ ʚʦʜʥʳʤʠ 

ʨʘʩʪʚʦʨʘʤʠ. 

ʇʦʨʳ ʫʛʣʝʡ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʘ ʢʣʘʩʩʘ [10, 

9]: ʦʪʢʨʳʪʳʝ ï ʧʦʣʦʩʪʠ, ʠʣʠ ʢʘʥʘʣʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʠ ʟʘʢʨʳʪʳʝ ï ʧʦʣʦʩʪʠ, ʠʣʠ 

ʢʘʥʘʣʳ, ʥʝ ʠʤʝʶʱʠʝ ʚʳʭʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʛʨʫʧ-

ʧʳ, ʥʘʟʳʚʘʝʤʳʝ çʙʘʭʨʦʤʘè, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʫʤʝʥʴ-

ʰʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʤʝʪʘʤʦʨʬʠʟʤʘ ʫʛʣʷ. ɺʳʜʝʣʷʶʪ 

ʜʚʘ ʚʠʜʘ ʤʝʪʘʤʦʨʬʠʟʤʘ ʫʛʣʷ: ʭʠʤʠʯʝʩʢʠʡ ʠ ʬʠʟʠʢʦ-

ʩʪʨʫʢʪʫʨʥʳʡ. ɺ ʧʝʨʚʦʤ ʚʠʜʝ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʡ ʩʬʦʨ-

ʤʠʨʦʚʘʣʘʩʴ ʚʝʩʴʤʘ ʩʣʦʞʥʘʷ ʤʦʣʝʢʫʣʷʨʥʘʷ ʢʦʥʩʪ-

ʨʫʢʮʠʷ ʫʛʣʝʡ. ɺ ʬʠʟʠʢʦ-ʩʪʨʫʢʪʫʨʥʦʤ ʤʝʪʘʤʦʨʬʠʟʤʝ 

ʜʝʡʩʪʚʦʚʘʣʠ ʠʥʳʝ ʬʘʢʪʦʨʳ: ʜʘʚʣʝʥʠʝ ʚʳʰʝʣʝʞʘʱʠʭ 

ʧʦʨʦʜ ʠ ʚʳʭʦʜ ʛʘʟʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʦʜ ʠʭ 
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ʚʣʠʷʥʠʝʤ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʜʠʩʧʝʨʩʥʘʷ ʧʦʨʠʩʪʦ-

ʪʨʝʱʠʥʦʚʘʪʘʷ ʩʪʨʫʢʪʫʨʘ ʫʛʣʝʡ. ʇʫʩʪʦʪʳ ʚ ʩʪʨʫʢʪʫʨʝ 

ʫʛʦʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ (ʧʦʨʳ ʠ ʪʨʝʱʠʥʳ) ʠʤʝʶʪ ʥʝ-

ʩʢʦʣʴʢʦ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʨʷʜʢʦʚ ʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʛʨʫʧʧʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺʦʧʨʦʩ ʦ ʧʦʨʠʩ-

ʪʦʩʪʠ ʫʛʣʝʡ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ ʬʠʟʠʯʝʩʢʠʤʠ ʷʚʣʝ-

ʥʠʷʤʠ (ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʨʙʮʠʦʥʥʳʭ) ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʦʨʳ ʫʛʣʝʡ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʘ ʢʣʘʩʩʘ [10, 

9]: ʦʪʢʨʳʪʳʝ ï ʧʦʣʦʩʪʠ, ʠʣʠ ʢʘʥʘʣʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʠ ʟʘʢʨʳʪʳʝ ï ʧʦʣʦʩʪʠ, ʠʣʠ 

ʢʘʥʘʣʳ, ʥʝ ʠʤʝʶʱʠʝ ʚʳʭʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʘ ʤʦʜʝʣʴ ʧʦʨʠʩʪʦ-

ʪʨʝʱʠʥʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ ʫʛʦʣʴʥʦʡ ʯʘʩʪʠʮʳ (ʙʝʟ ʩʦ-

ʙʣʶʜʝʥʠʷ ʤʘʩʰʪʘʙʘ). 

 

ʈʠʩ. 2. ʄʦʜʝʣʴ ʧʦʨʠʩʪʦ-ʪʨʝʱʠʥʦʚʘʪʦʡ ʩʪʨʫʢʪʫ-

ʨʳ ʫʛʣʷ: 1 ï ʪʨʝʱʠʥʳ ʠ ʦʪʢʨʳʪʳʝ ʧʦʨʳ,  

2 ï ʟʘʢʨʳʪʳʝ ʧʦʨʳ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʤʦʜʝʣʠ 

ʛʘʟʦʚʳʜʝʣʝʥʠʷ ʤʝʪʘʥʘ ʠʟ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ. ʈʘʩ-

ʩʤʦʪʨʝʥʘ ʤʦʜʝʣʴ ʪʨʝʰʠʥʦʚʘʪʦ-ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ 

ʫʛʣʷ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʦʜʝʣʠ ʬʠʣʴʪʨʘʮʠʠ ʛʘʟʘ ʧʨʠ ʥʘ-

ʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʫʛʣʝʧʦʨʦʜ-

ʥʦʛʦ ʤʘʩʩʠʚʘ ʧʨʠ ʚʝʜʝʥʠʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʨʘʙʦʪ. 
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ɺ. ɸ. ʇʦʣʫʙʦʷʨʦʚ, ɿ. ɸ. ʂʦʨʦʪʘʝʚʘ, ʊ. ɹ. ɹʝʣʢʦʚʘ, ɸ. ʀ. ɻʦʥʯʘʨʦʚ, ɸ. ʉ. ʊʨʦʬʠʤʦʚʘ 

 

ʆʧʳʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʥʘʥʦʜʠʩʧʝʨʩʥʳʭ ʢʝʨʘʤʠʯʝʩʢʠʭ ʧʦʨʦʰʢʦʚ (ʅɼʇ) ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʤʝʜʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʅɼʇ (SiC), ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʩ ʚʝʱʝʩʪʚʦʤ-

ʧʨʦʪʝʢʪʦʨʦʤ ʚ ʤʝʜʴ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,04-0,004 % ʤʘʩʩ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +1150Áʉ, ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʨʘʟʤʝʨʦʚ ʟʝʨʥʘ. ʆʞʠʜʘʝʤʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʥʘ ʧʦʣʠʵʪʠʣʝʥʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ 

ʤʦʜʠʬʠʢʘʪʦʨʘ ʅɼʇ (SiC) ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʣʴʯʝʥʠʶ ʟʝʨʥʘ ʧʦʣʠʵʪʠʣʝʥʘ ʜʦ ʨʘʟʤʝʨʦʚ ʤʝʥʴʰʠʭ 0,1 ʤʢʤ. ʀʟ-

ʤʝʣʴʯʝʥʠʝʤ ʟʝʨʥʘ ʧʦʣʠʤʝʨʘ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʧʣʦʪʥʦʩʪʠ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʛʘ-

ʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʣʠʵʪʠʣʝʥʘ ʧʘʜʘʝʪ ʚ 1,5 ʨʘʟʘ, ʘ ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚ 1,7ʨʘʟʘ. 

The experiences which have been carried out(spent) with the purpose of studying of influence ʥʘʥʦʜʠʩʧʝʨʩʥʳʭ 

of ceramic powders (ʅɼʇ) on structure ʤʝʜʠ have shown, that introduction ʅɼʇ (SiC), received by machining with 

a substance-protector in ʤʝʜʴ in quantity(amount) 0,04-0,004 % of weights. At temperature +1150Áʉ, results in re-

duction of the sizes of a grain. It is shown, that addition of modifier NDP (SiC) results in crushing a grain of poly-

thene till the sizes of smaller 0,1 microns. Crushing of a grain of polymer it is possible to explain increase of his(its) 

density and wear resistance. Thus gas permeability of polythene falls in 1,5 times, and ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʴ in 

1,7ʨʘʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʥʦʜʠʩʧʝʨʩʥʳʝ ʢʝʨʘʤʠʯʝʩʢʠʝ ʧʦʨʦʰʢʠ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʧʦʣʠʤʝʨʦʚ, ʛʘʟʦʧʨʦʥʠ-

ʮʘʝʤʦʩʪʴ ʧʦʣʠʵʪʠʣʝʥʘ, ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʣʠʵʪʠʣʝʥʘ. 

 

ɺʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ 

ʩʪʨʫʢʪʫʨʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʘʥʦʜʠʩʧʝʨʩʥʳʭ ʧʦ-

ʨʦʰʢʦʚ (ʅɼʇ), ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. 
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ʇʨʠʩʫʪʩʪʚʠʝ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ ʚ ʦʙʲʝʤʝ ʧʦʣʠʤʝ-

ʨʘ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʝʛʦ ʫʧʨʦʯʥʝʥʠʷ, ʦʢʘʟʳʚʘʷ 

ʚʣʠʷʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʜʠʩʣʦʢʘʮʠʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʪʘʢʦʡ ʤʘʪʝʨʠʘʣ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʠʩʧʝʨʩ-

ʥʦ-ʫʧʨʦʯʥʝʥʥʳʡ ʢʦʤʧʦʟʠʪ. ʈʘʩʩʤʦʪʨʠʤ ʚʥʘʯʘʣʝ ʤʝ-

ʭʘʥʠʟʤ ʫʧʨʦʯʥʝʥʠʷ ʢʦʤʧʦʟʠʪʦʚ, ʘʨʤʠʨʦʚʘʥʥʳʭ ʜʠʩ-

ʧʝʨʩʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʠʣʦʞʝʥʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʠʩʪʦʯʥʠʢʠ ʜʠʩʣʦʢʘʮʠʡ ʦʙʨʘʟʫʶʪ ʜʠʩʣʦ-

ʢʘʮʠʦʥʥʳʝ ʧʝʪʣʠ, ʦʢʨʫʞʘʶʱʠʝ ʯʘʩʪʠʮʳ. ʏʠʩʣʦ ʧʝ-

ʪʝʣʴ ʜʠʩʣʦʢʘʮʠʡ n ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʯʘʩ-

ʪʠʮʘʤʠ: 

n = lps / Gm |b
­
|,        (1) 

ʛʜʝ lp ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ; s ï ʧʨʠʣʦʞʝʥ-

ʥʦʝ ʥʘʧʨʷʞʝʥʠʝ; Gm ï ʤʦʜʫʣʴ ʩʜʚʠʛʘ ʤʘʪʝʨʠʘʣʘ ʤʘʪ-

ʨʠʮʳ; b
­

 ï ʚʝʢʪʦʨ ɹʶʨʛʝʨʩʘ ʜʠʩʣʦʢʘʮʠʠ.  

ʅʘʧʨʷʞʝʥʠʝ ʩʜʚʠʛʘ, ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʯʘʩʪʠʮʫ, 

ʨʘʚʥʦ: 

t = lps
2
 / Gm |b

­
|,        (2) 

ʘ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʫʧʨʦʯʥʝʥʥʦʛʦ ʯʘʩʪʠ-

ʮʘʤʠ, ʨʘʚʝʥ: 

sʪ = (GʨGm |b
­
| / lpʉ)

0,5
,
          

(3) 

ʛʜʝ Gʨ ï ʤʦʜʫʣʴ ʩʜʚʠʛʘ ʤʘʪʝʨʠʘʣʘ ʯʘʩʪʠʮʳ; ʉ ï ʧʦ-

ʩʪʦʷʥʥʘʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʪʠʧ ʤʘʪʝʨʠʘʣʘ [ʄʠʨʢʠʥ, 

ʃ. ʀ. ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʦʯʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ 

(ɺʚʝʜʝʥʠʝ ʚ ʪʝʦʨʠʶ ʜʠʩʣʦʢʘʮʠʡ). ï ʄ.: ʄɻʋ, 1968. 

ï 538 ʩ.]. 

ʀʪʘʢ, ʧʨʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʠ ʜʠʩʧʝʨʩʥʳʤʠ ʯʘʩ-

ʪʠʮʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʫʧʨʦʯʥʝʥʠʝ ʢʦʤʧʦ-

ʟʠʪʘ ï ʧʦʚʳʰʝʥʠʝ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ. ʇʨʠʯʝʤ ʤʦ-

ʜʫʣʴ ʩʜʚʠʛʘ ʤʘʪʝʨʠʘʣʘ ʯʘʩʪʠʮʳ Gʨ ʜʦʣʞʝʥ ʧʨʝʚʦʩ-

ʭʦʜʠʪʴ ʤʦʜʫʣʴ ʩʜʚʠʛʘ ʤʘʪʝʨʠʘʣʘ ʤʘʪʨʠʮʳ Gm, ʠʥʘʯʝ 

ʫʧʨʦʯʥʝʥʠʷ ʥʝ ʧʨʦʠʟʦʡʜʝʪ. ɽʩʣʠ ʯʘʩʪʠʮʘ ʥʝ ʩʤʦʯʝʥʘ 

ʤʘʪʝʨʠʘʣʦʤ, ʪʦ ʪʦʛʜʘ ʤʝʞʜʫ ʤʘʪʝʨʠʘʣʦʤ ʠ ʯʘʩʪʠʮʝʡ 

ʙʫʜʝʪ ʧʫʟʳʨʴ ʩ ʤʦʜʫʣʝʤ ʩʜʚʠʛʘ ʨʘʚʥʳʤ ʥʫʣʶ, ʧʦ-

ʵʪʦʤʫ ʠʟ ʬʦʨʤʫʣʳ (3) ʚʠʜʥʦ, ʯʪʦ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ 

ʨʘʚʝʥ ʥʫʣʶ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʘʪʝʨʠʘʣ ʨʘʟʫʧʨʦʯʥʷ-

ʝʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʥʦʚʥʳʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʫʧ-

ʨʦʯʥʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʧʝʨʩʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʷʚʣʷ-

ʝʪʩʷ ʠʭ ʩʤʘʯʠʚʘʝʤʦʩʪʴ. 

ʀʪʘʢ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʯʘʩʪʠʮʳ ʤʦʜʠʬʠʢʘʪʦʨʘ 

ʤʦʛʣʠ ʠʟʤʝʥʷʪʴ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ, ʦʥʠ ʜʦʣʞʥʳ 

ʩʤʘʯʠʚʘʪʴʩʷ ʵʪʠʤ ʤʘʪʝʨʠʘʣʦʤ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, 

ʵʪʠ ʯʘʩʪʠʮʳ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʜʝʬʝʢʪʦʚ ʩʪʨʫʢ-

ʪʫʨʳ, ʫʭʫʜh ʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ. 

ʀʟʚʝʩʪʥʦ [1], ʯʪʦʙʳ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʝ ʯʘʩʪʠʮʳ 

ʤʦʛʣʠ ʠʟʤʝʥʷʪʴ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʢʦʪʦʨʳʝ ʠʭ 

ʚʚʦʜʷʪ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʅɼʇ ʩʤʘʯʠʚʘʣʠʩʴ ʵʪʠʤ 

ʤʘʪʝʨʠʘʣʦʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʝ ʤʦʜʝʣʠ ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʩʤʘʯʠʚʘʥʠʷ ʅɼʇ. ʇʝʨʚʘʷ ʩʚʷʟʘʥʘ ʩ ʧʦ-

ʥʠʞʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʥʘ ʛʨʘʥʠʮʝ ʟʘ-

ʨʦʜʳʰ-ʨʘʩʧʣʘʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʨʠʚʠʟʥʳ (ʨʘʟʤʝʨʘ 

ʥʘʥʦʯʘʩʪʠʮ) [2].  

ɺʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩ ʧʦʥʠʞʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʥʘʪʷʞʝʥʠʷ ʥʘ ʛʨʘʥʠʮʝ ʟʘʨʦʜʳʰ-ʨʘʩʧʣʘʚ ʧʦʜ ʜʝʡʩʪ-

ʚʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ (ʊʠʣʣʝʨ) [3].  

ʇʨʠʯʠʥʘʤʠ ʞʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʣʷ ʤʦʛʫʪ ʷʚ-

ʣʷʪʴʩʷ ʪ. ʥ. ʵʣʝʢʪʨʦʢʦʥʪʘʢʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ 

ʨʘʟʣʠʯʥʳʝ ʜʝʬʝʢʪʳ ʩʪʨʫʢʪʫʨʳ ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʠ 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʦʨʦʰʢʦʚ: ʟʘʨʷʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʯʘʩʪʠʮ, ʩʢʚʦʟʥʳʝ ʥʘʥʦʧʦʨʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʦ-

ʚʳʰʝʥʥʳʤʠ ʢʘʥʘʣʘʤʠ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʠʦʥ-ʨʘʜʠʢʘʣʳ 

ʠ ʪ. ʜ. ɿʘ ʦʩʥʦʚʫ ʙʳʣʘ ʚʟʷʪʘ ʤʦʜʝʣʴ ʋ. ʊʠʣʣʝʨʘ, ʚ ʢʦ-

ʪʦʨʦʡ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʯʘʩʪʠʮ. ʀʤ ʙʳʣʠ ʧʦ-

ʣʫʯʝʥʳ ʦʮʝʥʢʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʚʢʣʘʜʘ ʜʣʷ ʧʘ-

ʨʘʤʝʪʨʘ ʩʤʘʯʠʚʘʥʠʷ ʧʦʜʣʦʞʢʠ ʨʘʩʧʣʘʚʦʤ. ʇʨʠ ʪʝʩ-

ʥʦʤ ʢʦʥʪʘʢʪʝ ʜʚʫʭ ʩʨʝʜ ʚʦʟʥʠʢʘʝʪ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥ-

ʮʠʘʣʦʚ, ʨʘʚʥʘʷ ʨʘʟʥʦʩʪʠ ʫʨʦʚʥʝʡ ʌʝʨʤʠ. ʇʨʠ ʵʪʦʤ 

ʬʦʨʤʠʨʫʶʪʩʷ ʜʚʘ ʩʣʦʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ ʧʨʦ-

ʪʠʚʦʧʦʣʦʞʥʦʛʦ ʟʥʘʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʨʘʟʥʳʤ 

ʩʪʦʨʦʥʘʤ ʬʘʟʦʚʦʡ ʛʨʘʥʠʮʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʥʠʮʘ 

ʨʘʟʜʝʣʘ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʤʝʱʝʥʥʦʡ ʚ ʥʝʢʦʪʦʨʳʡ ʵʬ-

ʬʝʢʪʠʚʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ. ʋʜʝʣʴʥʘʷ ʵʥʝʨʛʠʷ ʜʘʥʥʦʛʦ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʋ. ʊʠʣʣʝʨʦʤ ʢʘʢ ʦʪ-

ʨʠʮʘʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ. 

ɼʣʷ ʩʤʘʯʠʚʘʝʤʦʩʪʠ ʚʚʦʜʠʤʳʭ ʚ ʤʘʪʝʨʠʘʣ ʯʘʩʪʠʮ 

ʤʦʞʥʦ ʪʘʢʞʝ ʧʦʢʨʳʪʴ ʠʭ ʧʦʚʝʨʭʥʦʩʪʴ ʚʝʱʝʩʪʚʘʤʠ, ʩʦ-

ʚʤʝʩʪʠʤʳʤʠ ʩ ʤʘʪʝʨʠʘʣʦʤ, ʚ ʢʦʪʦʨʳʡ ʦʥʠ ʚʚʦʜʷʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʋɼʇ ʤʦʛʣʠ ʤʦʜʠʬʠʮʠʨʦ-

ʚʘʪʴ ʤʘʪʝʨʠʘʣʳ, ʚ ʢʦʪʦʨʳʝ ʦʥʠ ʚʚʦʜʷʪʩʷ, ʦʥʠ ʜʦʣʞ-

ʥʳ ʙʳʪʴ ʠʣʠ ʦʯʝʥʴ ʤʘʣʳ, ʠʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʨʷʞʝ-

ʥʳ, ʠʣʠ ʠʭ ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʢʨʳʪʘ ʚʝʱʝ-

ʩʪʚʘʤʠ, ʩʦʚʤʝʩʪʠʤʳʤʠ ʩ ʤʘʪʝʨʠʘʣʦʤ, ʚ ʢʦʪʦʨʳʡ ʦʥʠ 

ʚʚʦʜʷʪʩʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʝʨʚʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʚʳʷʩʥʠʤ, ʢʘ-

ʢʦʛʦ ʨʘʟʤʝʨʘ ʜʦʣʞʥʳ ʙʳʪʴ ʋɼʇ, ʯʪʦʙʳ ʦʥʠ ʣʝʛʢʦ 

ʩʤʘʯʠʚʘʣʠʩʴ ʣʶʙʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɼʣʷ ʵʪʦʛʦ ʨʘʩ-

ʩʤʦʪʨʠʤ ʨʘʙʦʪʫ [4]. ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮ, 

ʢʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʵʥʝʨʛʠʷ ʯʘʩʪʠʮʳ ʨʘʚʥʘ ʝʝ ʪʝʧ-

ʣʦʪʝ ʧʣʘʚʣʝʥʠʷ, ʨʘʚʥʘ ʦʜʥʦʤʫ ʥʤ (ʦʮʝʥʢʘ ɹʘʮʘʥʦʚʘ). 

ʅʦ ʯʘʩʪʠʮʳ ʪʘʢʠʭ ʨʘʟʤʝʨʦʚ, ʢʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʥʘʷ 

ʵʥʝʨʛʠʷ ʯʘʩʪʠʮʳ ʨʘʚʥʘ ʝʝ ʪʝʧʣʦʪʝ ʧʣʘʚʣʝʥʠʷ, ʚ ʠʟʦ-

ʣʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʪʚʝʨʜʳʤʠ. 

ʇʦʵʪʦʤʫ ʯʘʩʪʠʮʳ ʪʘʢʦʛʦ ʨʘʟʤʝʨʘ, ʧʦʧʘʜʘʷ ʥʘ ʣʶʙʦʡ 

ʤʘʪʝʨʠʘʣ, ʩʤʘʯʠʚʘʶʪʩʷ ʩ ʥʠʤ, ʠ ʵʥʝʨʛʠʷ ʵʪʦʛʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʧʨʝʚʳh ʘʝʪ ʵʥʝʨʛʠʶ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʨʘʙʦʪʘʝʪ, ʢʦʛʜʘ ʨʘʟ-

ʤʝʨ ʋɼʇ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1-3 ʥʤ. 

ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʢʘʨʙʦʨʫʥʜʘ ʥʘ ʩʘʤʦʤ ʜʝ-

ʣʝ ʧʦʩʣʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜ-

ʢʘ 50 ʥʤ. ʊʦ ʝʩʪʴ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʙʦʣʴʰʝ, ʘ 

ʨʝʟʫʣʴʪʘʪ ʤʦʜʠʬʠʢʘʮʠʠ ʥʝ ʭʫʞʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʢʘʨʙʦʨʫʥʜʘ ʧʨʦʠʩ-

ʭʦʜʠʪ ʨʘʟʨʳʚ ʭʠʤʠʯʝʩʢʠʭ ʩʚʟ̫ʝʡ ʠ ʚ ʦʙʲʝʤʝ ʯʘʩʪʠʮ 

ʢʘʨʙʦʨʫʥʜʘ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʟʘʨʷʜ. ʕʪʠ ʟʘʨʷʞʝʥʥʳʝ 

ʯʘʩʪʠʮʳ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʊʠʣʣʝʨʘ, ʭʦʨʦʰʦ ʩʤʘʯʠ-

ʚʘʶʪʩʷ ʧʦʣʠʤʝʨʘʤʠ, ʦʙʨʘʟʫʷ ʧʨʠ ʵʪʦʤ ʥʦʚʫʶ ʧʨʠ-

ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʬʘʟʫ ʧʦʣʨ̫ʠʟʦʚʘʥʥʦʛʦ ʧʦʣʠʤʝʨʘ. 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʥʝ 

ʫʜʘʝʪʩʷ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʟʘʨʷʜʳ ʚ ʦʙʲʝʤʝ ʯʘʩʪʠʮ, 

ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʝ 

ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ 

ʧʦʢʨʳʪʠʷ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʱʝʩʪʚʦʤ, ʩʦʚʤʝʩʪʠʤʳʤ 

ʩ ʤʘʪʝʨʠʘʣʦʤ, ʚ ʢʦʪʦʨʳʡ ʦʥʠ ʚʚʦʜʷʪʩʷ. ʊʘʢ, ʧʨʠ ʩʦ-

ʚʤʝʩʪʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴ-

ʮʠʷ ʩ ʧʦʣʠʤʝʨʦʤ ʫʜʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʧʣʘʢʠʨʦʚʘʪʴ 

ʧʦʚʝʨʭʥʦʩʪʴ ʯʘʩʪʠʮ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ. ɸ ʫʞʝ ʵʪʠ 

ʧʣʘʢʠʨʦʚʘʥʥʳʝ ʧʦʣʠʤʝʨʦʤ ʯʘʩʪʠʮʳ ʤʦʞʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʣʠʤʝʨʘ. 

ɼʣʷ ʩʧʣʘʚʦʚ ʩ ʤʘʣʳʤ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ ʨʘʩʯʝʪ ʧʦ 

ʬʦʨʤʫʣʝ (3) ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʝʨʥʳʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʥʘʧʨʷʞʝʥʠʝ ʩʜʚʠʛʘ, ʜʝʡʩʪʚʫʶʱʝʝ ʥʘ ʜʠʩʧʝʨʩʥʳʝ 

ʯʘʩʪʠʮʳ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʨʘʟʤʝʨʦʤ d, ʦʧʨʝʜʝʣʷ-
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ʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ: t = 2n Gm |b
­
| / d, ʟʜʝʩʴ ʧʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ ʩʧʣʘʚʘ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʨʘʟʤʝʨʫ 

ʯʘʩʪʠʮ: 

sʪ = 2Gm |b
­
| / d,        (4) 

ʘ ʯʘʩʪʠʮʳ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʧʨʝʧʷʪʩʪʚʠʷ, ʟʘʜʝʨʞʠʚʘʶ-

ʱʠʝ ʜʚʠʞʝʥʠʝ ʜʠʩʣʦʢʘʮʠʡ, ʪʦ ʝʩʪʴ ʜʠʩʣʦʢʘʮʠʦʥʥʘʷ 

ʧʝʪʣʷ ʚʝʣʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ 

ʯʘʩʪʠʮʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦʨʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ ʜʠʩʧʝʨʩʥʦ-ʫʧʨʦʯʥʝʥʥʳʭ ʩʧʣʘʚʦʚ, ʩʦʜʝʨ-

ʞʘʱʠʭ ʢʨʫʧʥʳʝ ʯʘʩʪʠʮʳ (ʨʘʟʤʝʨʳ ʯʘʩʪʠʮ ʙʦʣʝʝ 0,1 

ʤʢʤ (100 ʥʤ), ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʯʥʦʩʪʠ ʢʘʢ ʤʘʪʨʠʮʳ, 

ʪʘʢ ʠ ʚʝʱʝʩʪʚʘ ʯʘʩʪʠʮʳ, ʘ ʧʨʠ ʤʘʣʳʭ ʨʘʟʤʝʨʘʭ ʯʘʩ-

ʪʠʮ ʧʨʦʯʥʦʩʪʴ ʩʧʣʘʚʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʤʦ-

ʜʫʣʶ ʩʜʚʠʛʘ ʤʘʪʨʠʮʳ ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʨʘʟʤʝʨʫ ʯʘʩʪʠʮ (ʨʘʟʤʝʨʳ ʯʘʩʪʠʮ 0,001-0,03 ʤʢʤ  

(1-30) ʥʤ) ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʤʘʪʝʨʠʘʣʘ ʯʘʩʪʠʮ. 

ɺʧʝʨʚʳʝ ʧʦʣʠʤʝʨʥʳʝ ʥʘʥʦʢʦʤʧʦʟʠʪʳ (ʇʅʂ) ʥʘ 

ʦʩʥʦʚʝ ʩʣʦʠʩʪʦʛʦ ʩʠʣʠʢʘʪʘ ï ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ ʠ 

ʥʝʡʣʦʥʘ-6 ï ʧʦʣʫʯʠʣʠ ʚ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʠ ʠʟ ʗʧʦʥʠʠ [5, 6]. ʄʦʜʫʣʴ ʫʧpʫʛʦʩʪʠ ʨʘʟʨʘʙʦ-

ʪʘʥʥʳʭ ʇʅʂ ʚ 1,7 pʘʟ, ʘ ʧʨʦʯʥʦʩʪʴ ʚ 1,4 pʘʟʘ 

ʧpʝʚʳʰʘʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʭʦʜʥʦʛʦ ʥʝʡʣʦʥʘ-6. 

ʊʘʢʦʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝʤ ʚ 1,5 ʨʘʟʘ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʚʦʛʦ ʨʘʩʰʠʨʝʥʠʷ, ʧʦʚʳʰʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʟʤʷʛʯʝʥʠʷ ʩ 65 ʜʦ 152Áʉ, ʯʪʦ ʜʦʩʪʠ-

ʛʘʣʦʩʴ ʧpʠ ʩʦʜʝpʞʘʥʠʠ ʚʩʝʛʦ 4,7 ʤʘʩʩ.% ʥʘʧʦʣʥʠʪʝ-

ʣʷ. ʇʦʣʫʯʝʥʥʳʡ ʤʘʪʝpʠʘʣ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʣʝʛʯʝ 

ʪpʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʦʟʠʪʦʚ ʩ ʪʝʤ ʞʝ 

ʢʦʤʧʣʝʢʩʦʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ, ʚ ʢʦʪʦpʳʭ ʩʦʜʝpʞʘʥʠʝ ʥʝʦpʛʘʥʠʯʝʩʢʦʡ 

ʢʦʤʧʦʥʝʥʪʳ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 20-30 ʤʘʩʩ.%. ʕʪʘ 

ʞʝ ʛʨʫʧʧʘ ʘʚʪʦʨʦʚ ʦʙʥʘʨʫʞʠʣʘ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʛʣʠʥʠ-

ʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʧʦʣʠʤʝʨ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦ-

ʤʫ ʫʤʝʥʴʰʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʬʬʫʟʠʠ ʨʘʟʣʠʯ-

ʥʳʭ ʛʘʟʦʚ ʚ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʝ [7]. 

ʄʦʜʫʣʴ ʩʜʚʠʛʘ ʧʦʣʠʤʝʨʘ ʚʩʝʛʜʘ ʤʝʥʴʰʝ ʤʦʜʫʣʷ 

ʩʜʚʠʛʘ ʢʝʨʘʤʠʢʠ, ʧʦʵʪʦʤʫ ʧʦʚʳʰʝʥʠʝ ʧʨʝʜʝʣʘ ʪʝʢʫ-

ʯʝʩʪʠ ʧʨʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʠ ʧʦʣʠʤʝʨʦʚ ʯʘʩʪʠʮʘʤʠ 

ʢʝʨʘʤʠʢʠ ʚʩʝʛʜʘ ʦʙʝʩʧʝʯʝʥʦ. ʆʜʥʘʢʦ, ʢʘʢ ʚʠʜʥʦ ʠʟ 

ʬʦʨʤʫʣʳ (3), ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ, 

ʫʤʝʥʴʰʠʚ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ. ʕʪʦ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ, ʫʚʝʣʠʯʠʚ ʢʦʣʠʯʝʩʪʚʦ ʢʝʨʘʤʠʯʝʩʢʠʭ ʯʘʩʪʠʮ. 

ʂʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʜʚʫʤʷ ʩʧʦʩʦ-

ʙʘʤʠ: ʫʚʝʣʠʯʠʚ ʢʦʣʠʯʝʩʪʚʦ ʢʝʨʘʤʠʢʠ ʠʣʠ ʫʤʝʥʴ-

ʰʠʪʴ ʨʘʟʤʝʨʳ ʯʘʩʪʠʮ ʧʨʠ ʪʦʡ ʞʝ ʤʘʩʩʝ ʢʝʨʘʤʠʢʠ. 

ʊʘʢ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʠʟ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʙ̡-

ʝʤʘ ʚʦʟʨʘʩʪʘʝʪ ʚ 1000 ʨʘʟ, ʝʩʣʠ ʨʘʟʤʝʨ ʯʘʩʪʠʮ 

ʫʤʝʥʴʰʠʪʴ ʚ 10 ʨʘʟ, ʪʦ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ 

ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʩʷ ʚ 1000 ʨʘʟ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʩʝʡʯʘʩ 

ʠʩʧʦʣʴʟʫʶʪʩʷ çʤʘʩʪʝʨʙʘʪʯʠè ʩ ʨʘʟʤʝʨʦʤ ʢʝʨʘʤʠʯʝ-

ʩʢʠʭ ʯʘʩʪʠʮ ʧʦʨʷʜʢʘ 1 ʤʢʤ, ʪʦ ʧʝʨʝʭʦʜ ʚ ʥʘʥʦʦʙ-

ʣʘʩʪʴ (ʨʘʟʤʝʨʳ ʯʘʩʪʠʮ ʤʝʥʴʰʝ 0,1 ʤʢʤ) ʜʦʣʞʥʦ 

ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʢʦʤʧʦʟʠ-

ʪʘ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʝʨʘʤʠ-

ʯʝʩʢʠʭ ʯʘʩʪʠʮ. 

ʄʝʭʘʥʦʭʠʤʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ çʤʘʩʪʝʨ-

ʙʘʪʯʝʡè ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʝʥ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ, ʪʘʢ ʢʘʢ 

ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʦʜʥʦʡ ʦʧʝʨʘʮʠʠ ʧʦʣʫʯʘʪʴ 

ʥʘʥʦʜʠʩʧʝʨʩʥʦʩʪʴ ʢʝʨʘʤʠʯʝʩʢʠʭ ʧʦʨʦʰʢʦʚ, ʧʣʘʢʠ-

ʨʦʚʘʪʴ ʠʭ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʤʘʯʠʚʘʝʤʦʩʪʠ ʠ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʫʚʝʣʠʯʠʪʴ ʩʤʘʯʠʚʘʝʤʦʩʪʴ 

ʯʘʩʪʠʮ ʟʘ ʩʯʝʪ ʧʦʷʚʣʝʥʠʷ ʟʘʨʷʜʦʚ ʥʘ ʯʘʩʪʠʮʘʭ [8]. 

ʆʙʳʯʥʳʡ ʇʕɺɼ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʉɺʄʇ ʪʝʤ, ʯʪʦ 

ʇʕɺɼ ʠʤʝʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ ʧʦʨʷʜʢʘ 120
ʦ
c, 

ʘ ʉɺʄʇ ʠʤʝʝʪ ʧʨʠʤʝʨʥʦ ʪʘʢʫʶ ʞʝ ʪʝʤʧʝʨʘʪʫʨʫ 

ʨʘʟʤʷʛʯʝʥʠʷ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʣʩʷ ʇʕɺɼ 

ʙʘʟʦʚʦʡ ʤʘʨʢʠ 15803-020 ʩ ʧʣʦʪʥʦʩʪʴʶ 0,916 ʛ/ʩʤ
3
, ʩ 

ʤw = 5Ö10
4
 ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʴʶ 1,0. ʂʘʨ-

ʙʦʨʫʥʜ (SiC) ʩ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 6,7 ʤ
2
/ʛ (M3) 

ʧʦʣʫʯʝʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʝʥʪʨʦʙʝʞʥʦ-ʧʣʘʥʝʪʘʨʥʳʭ 

ʤʝʣʴʥʠʮ ʠ ʩʦʜʝʨʞʠʪ ʯʘʩʪʠʮʳ ʨʘʟʤʝʨʦʤ ʦʪ 2000 ʜʦ 

100 ʥʤ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʚʣʠʷʥʠʶ ʤʦ-

ʜʠʬʠʮʠʨʦʚʘʥʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʠʩʪʠʨʘʥʠʷ ʢʦʤʧʦʟʠ-

ʮʠʡ ʇʕɺɼ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ɻʆʉʊ 11012-69 ʇʣʘʩʪ-

ʤʘʩʩʳ. ʄʝʪʦʜ ʠʩʧʳʪʘʥʠʷ ʥʘ ʘʙʨʘʟʠʚʥʳʡ ʠʟʥʦʩ. 

ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʉɺʄʇ, 

ʢʦʣʠʯʝʩʪʚʦ ʚʚʝʜʝʥʥʦʛʦ ʤʦʜʠʬʠʢʘʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ 

ʤʦʥʦʪʦʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ, ʠ ʜʘʞʝ 

20 % ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʠʬʠʢʘʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟ-

ʮʘʤ, ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʢʦʪʦʨʳʭ ʚ ʜʚʘ ʨʘʟʘ ʭʫʞʝ, ʯʝʤ 

ʫ ʠʩʭʦʜʥʦʛʦ ʉɺʄʇ. 

ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʴ  

ʠʩʪʠʨʘʥʠʷ ʢʦʤʧʦʟʠʮʠʡ ʇʕɺɼ 

 

ʆʙʨʘʟʝʮ 
ʇʣʦʪʥʦʩʪʴ, 

ʛ/ʩʤ
3
 

ʇʦʢʘʟʘʪʝʣʴ ʠʩ-

ʪʠʨʘʥʠʷ, ʤʤ
3
/ʤ 

ʇʕɺɼ 15803-

020 (ʇʕ) 
0,9164 1,12 

ʉɺʄʇʕ 0,936 0,26 

ʇʕ+1 % ʄ2 0,926 0,85 

ʇʕ+4 % ʄ2 0,939 0,84 

ʇʕ+7 % ʄ2 0,964 0,78 

ʇʕ+10 % ʄ2 0,985 0,72 

ʇʕ+15 % ʄ2 1,017 0,55 

ʇʕ+20 % ʄ2 1,064 0,45 

ʇʕ+1 % ʄ3 0,924 1,37 

ʇʕ+4 % ʄ3 0,935 1,18 

ʇʕ+7 % ʄ3 0,966 0,98 

ʇʕ+10 % ʄ3 0,987 0,80 

ʇʕ+15 % ʄ3 1,019 0,62 

ʇʕ+20 % ʄ3 1,065 0,59 

 

ʆʧʳʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʣʠʥ̫ʠʷ 

ʋɼʇ ʥʘ ʩʪʨʫʢʪʫʨʫ ʤʝʜʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʚʝʜʝʥʠʝ 

ʋɼʇ (SiC), ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʩ 

ʚʝʱʝʩʪʚʦʤ ï ʧʨʦʪʝʢʪʦʨʦʤ ʚ ʤʝʜʴ ʚ ʢʦʣʠʯʝʩʪʚʝ  

0,04 % ʤʘʩʩ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +1150 ʉ, ʪʘʢʞʝ ʧʨʠ-

ʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʟʤʝʨʦʚ ʟʝʨʥʘ (ʨʠʩ. 1ʙ), ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʜʴʶ ʙʝʟ ʋɼʇ (ʨʠʩ. 1ʘ). ʋʤʝʥʴʰʝʥʠʝ 

ʞʝ ʢʦʣʠʯʝʩʪʚʘ ʋɼʇ ʜʦ 0,004 % ʤʘʩʩ. ʧʨʠʚʦʜʠʪ ʢ 

ʝʱʝ ʙʦʣʴʰʝʤʫ ʠʟʤʝʣʴʯʝʥʠʶ ʟʝʨʥʘ (ʨʠʩ. 1ʚ). 

ʅʘ ʦʧʳʪʥʦʤ ʟʘʚʦʜʝ ʮʚʝʪʥʦʛʦ ʣʠʪʴʷ (ʛ. ʅʦʚʦʩʠ-

ʙʠʨʩʢ) ʧʨʦʚʦʜʠʣʠʩʴ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʘʙʦʪʳ 

ʧʦ ʧʦʣʫʯʝʥʠʶ ʤʝʜʥʳʭ ʥʘʢʦʥʝʯʥʠʢʦʚ ʜʣʷ ʬʫʨʤ ʢʠ-

ʩʣʦʨʦʜʥʳʭ ʢʦʥʚʝʨʪʦʨʦʚ ʠ ʵʣʝʢʪʨʦʜʦʚ ʜʣʷ ʧʣʘʟʤʦ-

ʪʨʦʥʦʚ ʤʝʪʦʜʦʤ ʣʠʪʴʷ ʩ ʢʨʠʪʘʣʣʠʟʘʮʠʝʡ ʧʦʜ ʜʘʚʣʝ-

ʥʠʝʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʜʠʬʠʢʘʪʦʨʘ SiC, ʤʝʭʘʥʦʭʠ-

ʤʠʯʝʩʢʠ ʧʣʘʢʠʨʦʚʘʥʥʦʛʦ ʮʠʨʢʦʥʠʝʤ (50 % SiC+ 

+50 % Zr), ʚ ʢʦʣʠʯʝʩʪʚʝ 0,05 % SiC ʧʦ ʤʘʩʩʝ. 
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ɸʥʘʣʦʛʠʯʥʦ ʤʝʜʠ ʥʝʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦʣʠ-

ʵʪʠʣʝʥ ʩʦʩʪʦʠʪ ʠʟ ʢʨʫʧʥʳʭ ʟʝʨʝʥ (ʨʠʩ. 2ʘ). 

ɼʦʙʘʚʣʝʥʠʝ ʤʦʜʠʬʠʢʘʪʦʨʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 5 % SiC 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʣʴʯʝʥʠʶ ʟʝʨʥʘ ʧʦʣʠʵʪʠʣʝʥʘ ʜʦ ʨʘʟ-

ʤʝʨʦʚ ʧʦʨʷʜʢʘ 0,3 ʤʢʤ (ʨʠʩ. 2ʙ). ɸ ʫʤʝʥʴʰʝʥʠʝ ʢʦ-

ʣʠʯʝʩʪʚʘ ʤʦʜʠʬʠʢʘʪʦʨʘ ʜʦ 0,1 % SiC ʧʨʠʚʦʜʠʪ ʢ ʠʟ-

ʤʝʣʴʯʝʥʠʶ ʟʝʨʥʘ ʧʦʣʠʵʪʠʣʝʥʘ ʜʦ ʨʘʟʤʝʨʦʚ ʤʝʥʴh ʝ 

0,1 ʤʢʤ (ʨʠʩ. 2ʚ). 

 

 ʘ)  ʙ)  ʚ) 

ʈʠʩ. 1. ʕʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʘ) ʥʝʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʜʠ, 

 ʙ) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ 0,04 % ʤʘʩʩ. SiC, ʚ) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ 0,004 % ʤʘʩʩ. SiC 

 
 ʘ)  ʙ)  ʚ) 

ʈʠʩ. 2. ʕʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʦʙʨʘʟʮʦʚ ʠʩʭʦʜʥʦʛʦ (ʥʝʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ) ʧʦʣʠʵʪʠʣʝ-

ʥʘ, ʧʦʣʫʯʝʥʥʦʛʦ: ʵʢʩʪʨʫʟʠʝʡ (ʘ), ʪʝʨʤʠʯʝʩʢʠʤ ʧʨʝʩʩʦʚʘʥʠʝʤ (ʙ) ʠ ʪʝʨʤʠʯʝʩʢʠʤ ʧʨʝʩʩʦʚʘʥʠʝʤ ʧʦʩʣʝ ʤʦ-

ʜʠʬʠʢʘʮʠʠ ʢʝʨʘʤʠʯʝʩʢʠʤʠ ʥʘʥʦʧʦʨʦʰʢʘʤʠ (ʚ) 

 

ʀʟʤʝʣʴʯʝʥʠʝʤ ʟʝʨʥʘ ʧʦʣʠʤʝʨʘ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʛʘʟʦʧʨʦ-

ʥʠʮʘʝʤʦʩʪʴ ʧʦʣʠʵʪʠʣʝʥʘ ʧʘʜʘʝʪ ʚ 1,5 ʨʘʟʘ, ʘ ʧʘʨʦ-

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ï ʚ 1,7 ʨʘʟʘ. 

ʀʟʤʝʣʴʯʝʥʠʝʤ ʟʝʨʥʘ ʧʦʣʠʤʝʨʘ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʥʝʛʦ ʜʘʞʝ 

ʩʦʪʳʭ ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ ʥʘʥʦʜʦʙʘʚʦʢ ʢʝʨʘʤʠʯʝʩʢʠʭ 

ʯʘʩʪʠʮ (ʪʘʙʣ. 2).  

ʀʟ ʜʘʥʥʳʭ ʈʌɸ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʢʝʨʘʤʠʯʝ-

ʩʢʠʭ ʥʘʥʦʧʦʨʦʰʢʦʚ ʚ ʧʦʣʠʤʝʨ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴ-

ʰʝʥʠʶ ʝʛʦ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ. ɽʩʣʠ ʞʝ ʜʦʩʪʘʪʦʯʥʦ 

ʛʦʤʦʛʝʥʥʦ ʧʝʨʝʤʝʰʘʪʴ ʥʘʥʦʧʦʨʦʰʦʢ ʩ ʧʦʣʠʤʝʨʦʤ, 

ʪʦ ʜʘʞʝ ʩʦʪʳʭ ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ ʥʘʥʦʧʦʨʦʰʢʘ ʜʦʩʪʘ-

ʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʘ ʢʨʠʩʪʘʣ-

ʣʠʯʥʦʩʪʴ ʧʦʣʠʤʝʨʘ. 

 

ʊʘʙʣʠʮʘ 2  

ʇʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʦʣʠʵʪʠʣʝʥʘ ʧʨʠ ʝʛʦ ʤʦʜʠʬʠʢʘʮʠʠ 

 

ʆʙʨʘʟʝʮ ʄʦʜʠʬʠʢʘʪʦʨ ʉʤʝʩʠʪʝʣʴ ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ
3
 

ʀʩʭʦʜʥʳʡ ʧʦʣʠʵʪʠʣʝʥ (ʇʕ) - - 0,927 

ʇʕ-32-20± 25% TiO2 ɸɻʆ-3 1,05 

ʇʕ-24-20± 5% TiO2 ɸɻʆ-3 0,966 

ʇʕ-61-20± 1% TiO2 ɸɻʆ-3 0,937 

ʇʕ-73-20± 0,01% TiO2 ɸɻʆ-3 0,927 

ʇʕ-30-20± 10% SiO2 ɸɻʆ-3 0,980 

ʇʕ-27-20± 5% SiO2 ɸɻʆ-3 0,952 

ʇʕ-65-20± 1% SiO2 ɸɻʆ-3 0,956 

ʇʕ-74-20± 0,01% SiO2 ɸɻʆ-3 0,929 

ʇʕ-23-20± 5% CaCO3 ɸɻʆ-3 0,957 

ʇʕ-289-20± 5% Na-B ɸɻʆ-3 0,950 
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ʈʠʩ. 3. ɼʘʥʥʳʝ ʈʌɸ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʣʠʵʪʠʣʝʥʘ 

 

ʀʟʤʝʥʝʥʠʝ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ ʧʦʣʠʤʝʨʘ ʧʨʠ ʚʚʝ-

ʜʝʥʠʠ ʚ ʥʝʛʦ ʢʝʨʘʤʠʯʝʩʢʠʭ ʯʘʩʪʠʮ ʩʚʷʟʘʥʦ ʩ ʧʦʷʚʣʝ-

ʥʠʝʤ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʬʘʟʳ ʚʦʢʨʫʛ ʯʘʩʪʠʮ (ʨʠʩ. 4). 

ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʦʷʚʣʝʥʠʷ ʥʦʚʦʡ ʬʘʟʳ ʥʘ ʨʠ-

ʩʫʥʢʘʭ 5 ʠ 6 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ɼʊɸ. ʇʦ ʜʘʥʥʳʤ 

ɼʊɸ, ʚ ʠʩʭʦʜʥʦʤ ʦʙʨʘʟʮʝ ʉɺʄʇʕ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʧ-

ʣʦʚʦʡ ʵʬʬʝʢʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 140ʉ̄ (ʨʠʩ. 5). ʈʘʟ-

ʣʦʞʝʥʠʝ ʇʕ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ 460ʉ̄. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʚ ʉɺʄʇʕ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʰʢʦʚ ʥʝʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʥʘʙʣʜʁʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʪʝʧʣʦʚʦʡ ʵʬʬʝʢʪ ʚ ʨʘʡʦʥʝ 400ʉ̄ (ʨʠʩ. 6), ʯʪʦ ʠ ʜʦʢʘ-

ʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʡ ʘʤʦʨʬʥʦʡ ʬʘʟʳ, ʦʙʣʘʜʘʶ-

ʱʝʡ ʧʦʚʳh ʝʥʥʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

 
ʈʠʩ. 4. ʉʭʝʤʘ ʬʦʨʤʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʣʠʤʝʨʘ 

ʧʨʠ ʝʛʦ ʥʘʧʦʣʥʝʥʠʠ ʤʦʜʠʬʠʮʠʨʫʶʱʠʤʠ ʢʝʨʘʤʠ-

ʯʝʩʢʠʤʠ ʯʘʩʪʠʮʘʤʠ: 1ï ʯʘʩʪʠʮʘ ʤʦʜʠʬʠʢʘʪʦ-

ʨʘ; 2 ï ʯʘʩʪʠʮʘ ʧʦʣʠʤʝʨʘ; 3 ï ʧʦʚʝʨʭʥʦʩʪʥʳʡ 

ʩʣʦʡ ʧʦʣʠʤʝʨʘ ʥʘ ʛʨʘʥʠʮʝ ʩ ʤʦʜʠʬʠʮʠʨʫʶʱʝʡ 

ʯʘʩʪʠʮʝʡ 

 

ʈʠʩ. 5. ɼʘʥʥʳʝ ɼʊɸ ʠʩʭʦʜʥʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ 
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ʈʠʩ. 6. ɼʘʥʥʳʝ ɼʊɸ ʧʦʣʠʵʪʠʣʝʥʘ ʩ 7 % ʩʦʜʝʨʞʘʥʠʝʤ SiC 

 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʤʦʜʠʬʠʢʘʮʠʠ 

ʪʚʝʨʜʳʭ ʪʝʣ ʥʘʥʦʯʘʩʪʠʮʘʤʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʤʘʣʳʭ 

ʨʘʟʤʝʨʘʭ ʯʘʩʪʠʮ ʧʨʦʯʥʦʩʪʴ ʩʧʣʘʚʘ ʧʨʷʤʦ ʧʨʦʧʦʨ-

ʮʠʦʥʘʣʴʥʘ ʤʦʜʫʣʶ ʩʜʚʠʛʘ ʤʘʪʨʠʮʳ ʠ ʦʙʨʘʪʥʦ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʟʤʝʨʫ ʯʘʩʪʠʮ (ʨʘʟʤʝʨʳ ʯʘʩʪʠʮ 

0,001-0,03 ʤʢʤ (1-30) ʥʤ) ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʤʘʪʝʨʠʘʣʘ 

ʯʘʩʪʠʮ. ʄʦʜʠʬʠʢʘʮʠʷ ʧʦʣʠʵʪʠʣʝʥʘ ʥʘʥʦʯʘʩʪʠʮʘʤʠ 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʣʴʯʝʥʠʶ ʟʝʨʥʘ ʧʦʣʠʤʝʨʘ, ʪʘʢ ʞʝ, 

ʢʘʢ ʠ ʤʦʜʠʬʠʢʘʮʠʷ ʤʝʪʘʣʣʦʚ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʨʠ 

ʤʦʜʠʬʠʢʘʮʠʷ ʧʦʣʠʵʪʠʣʝʥʘ ʥʘʥʦʯʘʩʪʠʮʘʤʠ ʦʙʨʘʟʫʝʪ-

ʩʷ ʥʦʚʘʷ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʘʷ ʬʘʟʘ ʧʦʣʠʤʝʨʘ ʠ ʨʘʟʨʫ-

ʰʘʝʪʩʷ ʝʛʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘ̫ ʩʪʨʫʢʪʫʨʘ. 
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ʆ ʂʆʄʇʔʖʊɽʈʅʆʄ ʉʀʅʊɽɿɽ ʉʊʈʋʂʊʋʈʅʓʍ ʉʍɽʄ  

ɿ ɸʄʂʅʋʊʓʍ ʂʀʅɽʄɸʊʀʏɽʉʂʀʍ ʎɽʇɽʁ 

ɸ. ɺ. ʉʪʝʧʘʥʦʚ 

ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʠʥʪʝʟʘ ʩʪʨʫʢʪʫʨ ʟʘʤʢʥʫʪʳʭ ʢʠʥʝ-

ʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ. 

Various approaches to the decision of problems of computer synthesis of the closed kinematics chains structure 

are considered. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʮʝʧʴ, ʢʦʤʧʴʶʪʝʨʥʳʡ ʩʠʥʪʝʟ, ʮʝʧʠ ɻʨʶʙʣʝʨʘ. 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʥʦʛʦʦʙʨʘʟʠʷ ʩʪʨʫʢʪʫʨ ʧʣʦʩʢʠʭ 

ʰʘʨʥʠʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʳ. ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ɻʨʶʙʣʝʨʘ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ 

ʟʘʤʢʥʫʪʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ [1]. ɼʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʧʣʦʩʢʦʛʦ ʰʘʨʥʠʨʥʦʛʦ ʤʝʭʘ-

ʥʠʟʤʘ ʦʜʥʦ ʠʟ ʟʚʝʥʴʝʚ ʮʝʧʠ (ʮʝʧʠ ɻʨʶʙʣʝʨʘ) ʟʘʢʨʝ-

ʧʣʷʶʪ ʠʣʠ ʦʪʦʞʜʝʩʪʚʣʷʶʪ ʝʛʦ ʩʦ ʩʪʦʡʢʦʡ, ʘ ʣʶʙʦʝ 

ʜʨʫʛʦʝ ï ʧʨʠʥʠʤʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʦʛʦ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʟʚʝʥʴʝʚ ʟʘʤʢʥʫʪʦʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ 

ʮʝʧʠ, ʧʦʣʫʯʘʝʪʩʷ ʧʦʣʥʦʝ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ 

ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʤʝʭʘʥʠʟʤʦʚ ʧʨʠ ʟʘʜʘʥʥʦʤ ʦʙʱʝʤ 

ʯʠʩʣʝ ʠʭ ʟʚʝʥʴʝʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʦʣʥʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʧʣʦʩʢʠʭ 

ʰʘʨʥʠʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʦʣʥʳʡ 

ʥʘʙʦʨ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ. 

ʉʪʨʫʢʪʫʨʥʳʤ ʩʠʥʪʝʟʦʤ ʧʣʦʩʢʠʭ ʟʘʤʢʥʫʪʳʭ ʢʠ-

ʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʟʘʥʠʤʘʣʠʩʴ ʨʘʟ-

ʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ. ʂʨʘʪʢʠʡ ʦʙʟʦʨ ʨʘʙʦʪ ʧʦ ʵʪʦʡ 

ʧʨʦʙʣʝʤʝ ʤʦʞʥʦ ʥʘʡʪʠ, ʥʘʧʨʠʤʝʨ, ʚ [2]. ʆʩʦʙʝʥ-

ʥʦʩʪʴ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩ ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʦʙʱʝʛʦ ʯʠʩʣʘ ʟʚʝʥʴʝʚ ʯʠʩʣʦ ʚʘʨʠʘʥʪʦʚ ʩʦ-

ʝʜʠʥʝʥʠʷ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʟʘʤʢʥʫʪʫʶ ʢʠʥʝʤʘʪʠʯʝ-

ʩʢʫʶ ʮʝʧʴ (ʮʝʧʴ ɻʨʶʙʣʝʨʘ) ʥʝʣʠʥʝʡʥʦ ʠ ʨʝʟʢʦ ʚʦʟ-

ʨʘʩʪʘʝʪ. ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʵʪʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʠʚʦ-

ʜʠʤ ʪʘʙʣʠʮʫ 1, ʟʘʠʤʩʪʚʦʚʘʥʥʫʶ ʠʟ [2]. 

ʊʘʙʣʠʮʘ 1 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩʠʥʪʝʟʘ ʧʣʦʩʢʠʭ ʟʘʤʢʥʫʪʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ 

 

ʏʠʩʣʦ ʟʚʝʥʴʝʚ 4 6 8 10 12 14 

ʏʠʩʣʦ ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ 1 2 16 230 6586 318162 

 

 

ʇʨʠ ʥʝʙʦʣʴʰʦʤ ʯʠʩʣʝ ʟʚʝʥʴʝʚ ʩʪʨʫʢʪʫʨʥʳʝ ʩʭʝ-

ʤʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʚʨʫʯʥʫʶ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʯʠʩʣʘ ʟʚʝʥʴʝʚ ʵʪʦ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ. ɽʩʪʴ 

ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴ, ʯʪʦ ʟʘʜʘʯʘ ʧʦʠʩʢʘ ʧʦʣʥʦʛʦ ʤʥʦ-

ʛʦʦʙʨʘʟʠʷ ʪʘʢʠʭ ʮʝʧʝʡ ʜʦʣʞʥʘ ʨʝʰʘʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ. ʇʦʩʢʦʣʴʢʫ ʢʦʥʝʯʥʦʡ 

ʮʝʣʴʶ ʩʠʥʪʝʟʘ ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ ʷʚʣʷʝʪʩʷ ʥʝ ʧʦʜʩʯʝʪ 

ʯʠʩʣʘ ʚʘʨʠʘʥʪʦʚ ʚʦʟʤʦʞʥʳʭ ʩʪʨʫʢʪʫʨ, ʘ ʧʦʣʫʯʝʥʠʝ 

ʧʦʣʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʜʣʷ ʟʘʜʘʥʥʦʛʦ 

ʯʠʩʣʘ ʟʚʝʥʴʝʚ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʠ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘ-

ʯʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʠʥʪʝʟʘ ʧʦʣʥʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ 

ʟʘʤʢʥʫʪʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʳʤ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ (ʨʘʚʥʦ ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʩʠʥʪʝʟʦʤ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʧʣʦʩʢʠʭ 

ʰʘʨʥʠʨʥʳʭ ʩʠʩʪʝʤ) ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʟʘʚʠʩʠʤʳʭ ʵʪʘʧʦʚ: ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʘ ʢʠʥʝʤʘ-

ʪʠʯʝʩʢʦʡ ʮʝʧʠ ʠ ʧʦʣʫʯʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʚʘʨʠʘʥʪʦʚ 

ʩʦʝʜʠʥʝʥʠʷ ʟʚʝʥʴʝʚ ʤʝʞʜʫ ʩʦʙʦʡ ʚʨʘʱʘʪʝʣʴʥʳʤʠ 

ʧʘʨʘʤʠ ʧʷʪʦʛʦ ʢʣʘʩʩʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʠ ʟʘʜʘʥ-

ʥʦʤ ʦʙʱʝʤ ʯʠʩʣʝ ʟʚʝʥʴʝʚ ʧʦʣʫʯʘʶʪ ʪʘʢʠʝ ʢʦʣʠʯʝʩʪ-

ʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ: ʯʠʩʣʦ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ 

ʧʘʨ, ʯʠʩʣʦ ʜʚʫʭʧʘʨʥʳʭ, ʪʨʝʭʧʘʨʥʳʭ ʠ ʙʦʣʝʝ ʩʣʦʞ-

ʥʳʭ ʟʚʝʥʴʝʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʮʝʧʠ. 

ʏʠʩʣʦ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫ-

ʣʝ ɺ. ɺ. ɼʦʙʨʦʚʦʣʴʩʢʦʛʦ, ʢʦʪʦʨʘʷ ʜʣʷ ʟʘʤʢʥʫʪʦʡ ʢʠ-

ʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʠ ʠʤʝʝʪ ʚʠʜ: 

W = 3n ï 2p.        (1) 

ʅʦ ʢʘʢ ʥʘʡʪʠ ʯʠʩʣʘ ʟʚʝʥʴʝʚ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦ-

ʩʪʠ, ʥʫʞʥʳʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʘ-

ʨʠʘʥʪʦʚ ʠʭ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʩʦʙʦʡ? 

ʇʝʨʚʦʝ, ʯʪʦ ʜʝʣʘʝʪʩʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ï ʦʛ-

ʨʘʥʠʯʠʚʘʝʪʩʷ ʪʠʧʦʨʷʜ ʧʨʠʤʝʥʷʝʤʳʭ ʟʚʝʥʴʝʚ ʧʫʪʝʤ 

ʚʚʝʜʝʥʠʷ ʧʦʥʷʪʠʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʦʛʦ ʟʚʝʥʘ ʮʝʧʠ. 

ɿʘʪʝʤ, ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ 

ʦʛʨʘʥʠʯʝʥʠʡ, ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʩʠʩʪʝʤʘ ʫʨʘʚ-

ʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʮʝʣʦʯʠʩʣʝʥʥʳʝ ʨʝʰʝʥʠʷ, ʢʘʞʜʦʝ ʠʟ ʢʦ-

ʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪ ʥʦʤʝʥʢʣʘʪʫʨʫ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʟʚʝʥʴʝʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʣʦʞʥʦʩʪʠ. ɺ [2], ʢ ʧʨʠʤʝʨʫ, 

ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʥʘʙʦʨ ʫʨʘʚʥʝ-

ʥʠʡ: 

2

n
k= ,  0 2kn¢ ¢,  0 ( )i in E a¢ ¢ , 

1,  2,  ...,  4i k k= - - , 

3

4

4 ( 2)
k

i

i

n n i n
=

= - - -ä ,   
2

4

4 ( 3)
k

i

i

n i n
=

= + -ä , 

ʛʜʝ 
1

1

4 ( 1)

2

k i

k r

r
i

n k r n

a
i

-

- +

=

- - - - Ö

=
-

ä
. 

ʈʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝ-

ʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

2

k

i

i

n n
=

=ä ;      

2

3 4
k

i

i

i n n
=

Ö = -ä ;      0in ²  

(i = 3, 4, é, k).      (2) 
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ɿʜʝʩʴ: 2k n=  ï ʯʠʩʣʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥ-

ʪʦʚ ʩʘʤʦʛʦ ʩʣʦʞʥʦʛʦ ʟʚʝʥʘ ʮʝʧʠ; n ï ʯʸʪʥʦʝ ʯʠʩʣʦ 

( 4n² ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʬʦʨʤʫʣ, ʮʝʣʦ-

ʯʠʩʣʝʥʥʳʝ ʨʝʰʝʥʠʷ ʧʦʣʫʯʘʶʪ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʚ 

ʪʝʢʩʪʝ ʩʪʘʪʴʠ, ʧʫʪʝʤ ʧʦʜʙʦʨʘ, ʠʟʤʝʥʷʷ ʢʦʣʠʯʝʩʪʚʦ 

ʟʚʝʥʴʝʚ ʩʘʤʦʛʦ ʩʣʦʞʥʦʛʦ ʟʚʝʥʘ ʮʝʧʠ. ɼʘʣʝʝ ʧʨʠʚʝ-

ʜʝʥʳ ʨʝh ʝʥʠʷ ʩʠʩʪʝʤʳ ʜʣʷ ʟʥʘʯʝʥʠʡ n = 8, 10, 12, 14 

ʠ 16 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʢʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʩʠʩʪʝʤʳ (2). 

ɸ ʚʦʪ ʦ ʩʘʤʦʤ ʘʣʛʦʨʠʪʤʝ ʧʦʠʩʢʘ ʮʝʣʦʯʠʩʣʝʥʥʳʭ 

ʨʝʰʝʥʠʡ ï ʥʠ ʩʣʦʚʘ. 

ʏʫʪʴ ʨʘʥʝʝ ʘʚʪʦʨ ʩʪʘʪʴʠ [2] ʧʠʰʝʪ: çʀʩʩʣʝʜʦʚʘ-

ʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ ʟʘʤʢʥʫʪʳʭ ʢʠ-

ʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ ʥʫʞʜʘʶʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟ-

ʨʘʙʦʪʢʝ. ɺʦ ʤʥʦʛʠʭ ʧʫʙʣʠʢʘʮʠʷʭ ʜʘʸʪʩʷ ʪʦʣʴʢʦ 

ʢʨʘʪʢʦʝ ʠ ʥʝʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʝʪʦ-

ʜʦʚ, ʥʝ ʨʘʩʢʨʳʪʳ ʚʩʝ ʵʪʘʧʳ ʩʠʥʪʝʟʘ (ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ 

ʦʧʠʩʳʚʘʝʤʳʭ ʚ ʥʠʭ ʧʦʜʭʦʜʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ), ʥʝ ʦʙ-

ʩʫʞʜʘʶʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶ-

ʱʠʝ ʧʨʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ, 

ʯʘʩʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʩʠʥʪʝʟ ʢʠʥʝ-

ʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ ʪʦʣʴʢʦ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤ ʯʠʩʣʦʤ 

ʟʚʝʥʴʝʚ, ʦʪʩʫʪʩʪʚʫʝʪ ʢʘʢʘʷ-ʣʠʙʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ 

ʥʘʡʜʝʥʥʳʭ ʮʝʧʝʡè. 

ʋʯʠʪʳʚʘʷ ʚʳʩʦʯʘʡʰʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʦʠʩʢʦʚʳʝ ʤʝʪʦʜʳ ʠ, ʚ ʯʘ-

ʩʪʥʦʩʪʠ, ʤʝʪʦʜ ʧʨʦʩʪʦʛʦ ʧʝʨʝʙʦʨʘ, ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ. ɼʣʷ 

ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʧʨʦʩʪʦʛʦ 

ʧʝʨʝʙʦʨʘ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʨʝʩʫʨʩʦʚ ʧʨʠ ʢʦʣʠʯʝʩʪʚʝ ʟʚʝʥʴʝʚ ʦʪ 4 ʜʦ 20, ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʩʪʝʡʰʠʡ ʧʨʦʝʢʪ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʦʜʥʦʡ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʦʮʝʜʫʨʦʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ 

ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʩʯʝʪʯʠʢʘ, ʨʘʙʦ-

ʪʘʶʱʝʛʦ ʧʦ ʦʩʥʦʚʘʥʠʶ n+1 ʠ ʠʤʝʶʱʝʤʫ k ʨʘʟʨʷʜʦʚ. 

ʈʘʥʝʝ ʧʦʷʩʥʣ̫ʦʩʴ, ʯʪʦ n ï ʦʙʱʝʝ ʯʠʩʣʦ ʟʚʝʥʴʝʚ ʮʝʧʠ, 

k ï ʯʠʩʣʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩʘʤʦʛʦ ʩʣʦʞʥʦ-

ʛʦ ʟʚʝʥʘ ʮʝʧʠ. ʀʟ ʤʥʦʞʝʩʪʚʘ ʩʦʩʪʦʷʥʠʡ ʩʯʝʪʯʠʢʘ ʦʪ-

ʙʠʨʘʶʪʩʷ ʪʦʣʴʢʦ ʪʝ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʦʦʪ-

ʥʦʰʝʥʠʶ (1). ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥ ʠʩʭʦʜ-

ʥʳʡ ʢʦʜ ʧʨʦʮʝʜʫʨʳ, ʘ ʥʘ ʨʠʩʫʥʢʝ 2 ï ʦʢʥʦ ʨʘʙʦʪʘʶ-

ʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʇʨʠ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʟʚʝʥʴʝʚ ʦʪ 

4 ʜʦ 12 ʨʝʰʝʥʠʷ ʧʦʣʫʯʘʶʪʩʷ ʧʦʯʪʠ ʤʛʥʦʚʝʥʥʦ, ʧʨʠ 

14 ʟʚʝʥʴʷʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʰʝʥʠʡ ʪʨʝʙʫʝʪʩʷ ʥʝ-

ʩʢʦʣʴʢʦ ʩʝʢʫʥʜ, ʧʨʠ 16 ï ʤʝʥʝʝ ʤʠʥʫʪʳ, ʘ ʧʨʠ 18 ï 

ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʠʥʫʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝ-

ʪʦʜ ʧʨʦʩʪʦʛʦ ʧʝʨʝʙʦʨʘ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤ ʜʣʷ ʨʘʩʯʝʪʘ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʟʚʝʥʴʝʚ ʟʘʤʢʥʫʪʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ 

ʮʝʧʝʡ ʩ ʦʙɦ ʠʤ ʯʠʩʣʦʤ ʟʚʝʥʴʝʚ ʜʦ ʜʚʘʜʮʘʪʠ. 

 

 

procedure TForm1.Button1Click(Sender: 

TObject);  

var W,tau,n,i,sumzv,sump,dvap,kolvar: byte; 

ni:array[1..20]of byte; 

stroka:string;  

begin 

pl2lb2.Visible:=False; 

Memo1.Lines.Clear; 

kolvar:=0;  

W:=4;  

n:=StrToInt(pl1CB1.Text);  

tau:=n div 2; 

if (n mod 2)<> 0 then 

begin 

pl2lb2.Visible:=True;  

exit; 

end; 

for i:=1 to 10 do ni[i]:=0;  

ni[1]:=n;  

dvap:=3*n-W;  

repeat 

sumzv:=0; 

for i:=1 to tau-1 do 

sumzv:=sumzv+ni[i]; 

if sumzv=n then 

begin 

sump:=0; 

for i:=1 to tau-1 do 

sump:=sump+(i+1)*ni[i];  

if sump=dvap then 

begin // ʨʝʛʠʩʪʨʘʮʠʷ ʨʝʰʝʥʠʷ 

kolvar:=kolvar+1;  

stroka:='';  

Memo1.Lines.Add('ʚʘʨʠʘʥʪ' 

+IntToStr(kolvar));  

for i:=1 to tau-1 do 

stroka:=stroka+'n['+IntToStr(i+1)+']='  

+IntToStr(ni[i])+' ';  

Memo1.Lines.Add(stroka); 

stroka:='';  

end; // ʨʝʛʠʩʪʨʘʮʠʷ ʨʝʰʝʥʠʷ 

end; 

ni[1]:=n i[1]+1;  // ʧʝʨʝʥʦʩʳ 

for i:=1 to tau-1 do 

if ni[i]=(n+1) then  

begin // ʧʝʨʝʥʦʩʳ ʚ ʩʯʝʪʯʠʢʝ 

ni[i]:=0;  

ni[i+1]:=ni[i+1]+1;  

end; // ʧʝʨʝʥʦʩʳ ʚ ʩʯʝʪʯʠʢʝ 

until ni[tau]>0;  

end; 

ʈʠʩ. 1. ʀʩʭʦʜʥʳʡ ʢʦʜ ʧʨʦʮʝʜʫʨʳ 

 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʪʘʙʣʠʮʘ 2 ʩ ʜʦʩʝʣʝ ʥʝʠʟʚʝʩʪʥʳʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʥʘʙʦʨʦʚ ʟʚʝʥʴʝʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʟʘʤʢʥʫʪʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ ʩ ʦʙ-

ʱʠʤ ʯʠʩʣʦʤ ʟʚʝʥʴʝʚ ʨʘʚʥʳʤ 18. ʏʠʩʣʦ ʚʩʝʚʦʟʤʦʞ-

ʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʚʥʦ 105. 
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ʊʘʙʣʠʮʘ 2 

ʉʦʩʪʘʚ ʟʚʝʥʴʝʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʤʢʥʫʪʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ ʩ ʯʠʩʣʦʤ ʟʚʝʥʴʝʚ n = 18 

 

ˉ n2 n3 n4 n5 n6 n7 n8 n9 

1 4 14 0 0 0 0 0 0 

2 5 12 1 0 0 0 0 0 

3 6 10 2 0 0 0 0 0 

4 7 8 3 0 0 0 0 0 

5 8 6 4 0 0 0 0 0 

6 9 4 5 0 0 0 0 0 

7 10 2 6 0 0 0 0 0 

8 11 0 7 0 0 0 0 0 

9 6 11 1 0 0 0 0 0 

10 7 9 1 1 0 0 0 0 

11 8 7 2 1 0 0 0 0 

12 9 5 3 1 0 0 0 0 

13 10 3 4 1 0 0 0 0 

14 11 1 5 1 0 0 0 0 

15 8 8 0 2 0 0 0 0 

16 9 6 1 2 0 0 0 0 

17 10 4 2 2 0 0 0 0 

18 11 2 3 2 0 0 0 0 

19 12 0 4 2 0 0 0 0 

20 10 5 0 3 0 0 0 0 

21 11 3 1 3 0 0 0 0 

22 12 1 2 3 0 0 0 0 

23 12 2 0 4 0 0 0 0 

24 13 0 1 4 0 0 0 0 

25 7 10 0 0 1 0 0 0 

26 8 8 1 1 0 0 0 0 

27 9 6 2 1 0 0 0 0 

28 10 4 3 0 1 0 0 0 

29 11 2 4 0 1 0 0 0 

30 12 0 5 0 1 0 0 0 

31 9 7 0 1 1 0 0 0 

32 10 5 1 1 1 0 0 0 

33 11 3 2 1 1 0 0 0 

34 12 1 3 1 1 0 0 0 

35 11 4 0 2 1 0 0 0 

36 12 2 1 2 1 0 0 0 

37 13 0 2 2 1 0 0 0 

38 13 1 0 3 1 0 0 0 

39 10 6 0 0 2 0 0 0 

40 11 4 1 0 2 0 0 0 

41 12 2 2 0 2 0 0 0 

42 13 0 3 0 2 0 0 0 

43 12 3 0 1 2 0 0 0 

44 13 1 1 1 2 0 0 0 

45 14 0 0 2 2 0 0 0 

46 13 2 0 0 3 0 0 0 

47 14 0 1 0 3 0 0 0 

48 8 9 0 0 0 1 0 0 

49 9 7 1 0 0 1 0 0 

50 10 5 2 0 0 1 0 0 

51 11 3 3 0 0 1 0 0 

52 12 1 4 0 0 1 0 0 

53 10 6 0 1 0 1 0 0 

 

 

 

ˉ n2 n3 n4 n5 n6 n7 n8 n9 

54 11 4 1 1 0 1 0 0 

55 12 2 2 1 0 1 0 0 

56 13 0 3 1 0 1 0 0 

57 12 3 0 2 0 1 0 0 

58 13 1 1 2 0 1 0 0 

59 1 0 0 3 0 1 0 0 

60 11 5 0 0 1 1 0 0 

61 12 3 1 0 1 1 0 0 

62 13 1 2 0 1 1 0 0 

63 13 2 0 1 1 1 0 0 

64 14 0 1 1 1 1 0 0 

65 14 1 0 0 2 1 0 0 

66 12 4 0 0 0 2 0 0 

67 13 2 1 0 0 2 0 0 

68 14 0 2 0 0 2 0 0 

69 14 1 0 1 0 2 0 0 

70 15 0 0 1 0 2 0 0 

71 9 0 0 0 0 0 1 0 

72 10 6 1 0 0 0 1 0 

73 11 4 2 0 0 0 1 0 

74 12 2 3 0 0 0 1 0 

75 13 0 4 0 0 0 1 0 

76 11 5 0 1 0 0 1 0 

77 12 3 1 1 0 0 1 0 

78 13 1 2 1 0 0 1 0 

79 13 2 0 2 0 0 1 0 

80 14 0 1 2 0 0 1 0 

81 12 4 0 0 1 0 1 0 

82 13 2 1 0 1 0 1 0 

83 14 0 2 0 1 0 1 0 

84 14 1 0 1 1 0 1 0 

85 15 0 0 0 2 0 1 0 

86 13 3 0 0 0 1 1 0 

87 14 1 1 0 0 1 1 0 

88 15 0 0 1 0 1 1 0 

89 14 2 0 0 0 0 2 0 

90 15 0 1 0 0 0 2 0 

91 10 7 0 0 0 0 0 1 

92 11 5 1 0 0 0 0 1 

93 12 3 2 0 0 0 0 1 

94 13 1 3 0 0 0 0 1 

95 12 4 0 1 0 0 0 1 

96 13 2 1 1 0 0 0 1 

97 14 0 2 1 0 0 0 1 

98 14 1 0 2 0 0 0 1 

99 13 3 0 0 1 0 0 1 

100 14 1 1 0 1 0 0 1 

101 15 0 0 1 1 0 0 1 

102 14 2 0 0 0 1 0 1 

103 15 0 1 0 0 1 0 1 

104 15 1 0 0 0 0 1 1 

105 16 0 0 0 0 0 0 2 
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ʈʠʩ. 2. ʆʢʥʦ ʨʘʙʦʪʘʶʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ 

 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʥʘʙʦʨʦʚ ʟʚʝʥʴʝʚ, 

ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʢ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦ-

ʙʦʚ ʠʭ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʩʦʙʦʡ. 

ɸʥʘʣʠʟ ʨʘʙʦʪ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ ʧʨʠʚʦʜʠʪ 

ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʳʝ 

ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʦʤʫ ʠʟ ʜʚʫʭ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ. 

ʉʫʪʴ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. ʉ ʧʦ-

ʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʟʥʘʢʦʚʳʭ ʩʠ-

ʩʪʝʤ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʩʧʦʩʦʙ ʦʧʠʩʘʥʠʷ ʪʦʧʦʣʦʛʠʠ 

ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ. ɿʘʪʝʤ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʳ ʢʦʤ-

ʙʠʥʘʪʦʨʠʢʠ, ʧʦʣʫʯʘʶʪ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ 

ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʦʝʜʠʥʝʥʠʷ ʟʚʝʥʴʝʚ ʤʝ-

ʞʜʫ ʩʦʙʦʡ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʟ ʵʪʦʛʦ ʤʥʦʛʦʦʙ-

ʨʘʟʠʷ ʦʧʠʩʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ çʨʝ-

ʰʝʪʘè çʦʪʩʝʠʚʘʶʪʩʷè ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʳʝ ʠ ʧʦʚʪʦ-

ʨʷʶʱʠʝʩʷ (ʠʟʦʤʦʨʬʥʳʝ) ʚʘʨʠʘʥʪʳ. ʆʩʪʘʚʰʠʝʩʷ ʚ 

çʨʝʰʝʪʝè ʚʘʨʠʘʥʪʳ ʩʦʝʜʠʥʝʥʠʷ ʟʚʝʥʴʝʚ ʤʝʞʜʫ ʩʦ-

ʙʦʡ ʩ ʧʦʤʦʱʴʶ ʚʠʟʫʘʣʠʟʘʪʦʨʘ (ʯʝʣʦʚʝʢʘ ʠʣʠ ʢʦʤ-

ʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ) ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʩʪʨʫʢʪʫʨ-

ʥʳʝ ʩʭʝʤʳ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷ-

ʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʩʠʥʪʝʟʘ, ʦʧʠʩʘʥʥʘʷ ʚ ʩʪʘʪʴʝ  

ʕ. ɽ. ʇʝʡʩʘʭʘ [2, 3]. 

ʊʦʧʦʣʦʛʠʷ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʧʦ ʕ. ɽ. ʇʝʡʩʘʭʫ 

ʦʧʠʩʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʚʘʜʨʘʪʥʦʡ, ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʦʡ, ʩʪʨʫʢʪʫʨʥʦʡ ʤʘʪʨʠʮʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʥʫʣʝʡ ʠ 

ʝʜʠʥʠʮ. ɽʜʠʥʠʮʘ, ʥʘʭʦʜʷʱʘʷʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ 

ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʟʚʝʥʴʷ 

ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʇʨʠ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʪʦʧʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʟʚʝʥʴʷ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʙʝʟʳʤʷʥ-

ʥʳʤʠ ʠ ʧʦʵʪʦʤʫ ʠʭ ʥʫʤʝʨʫʶʪ. ʇʨʠʤʝʨ ʪʦʧʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʰʝʩʪʠʟʚʝʥʥʦʡ ʟʘʤʢʥʫʪʦʡ ʢʠʥʝʤʘʪʠ-

ʯʝʩʢʦʡ ʮʝʧʠ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 1 2 3 4 5 6 

1 0 1 0 0 1 0 

2 1 0 1 0 0 1 

3 0 1 0 1 0 0 

4 0 0 1 0 1 0 

5 1 0 0 1 0 1 

6 0 1 0 0 1 0 

 

ʈʠʩ. 3. ʊʦʧʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʮʝʧʠ (ʩʪʨʝʣʢʦʡ ʧʦʢʘʟʘʥ ʧʦʨʷʜʦʢ ʥʫʤʝʨʘʮʠʠ ʟʚʝʥʴʝʚ) 
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ɼʣʷ ʩʣʫʯʘʷ ʨʠʩʫʥʢʘ 3 ʟʚʝʥʴʷ ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʩʣʝ-

ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʃʝʚʦʝ ʜʚʫʭʧʘʨʥʦʝ ʟʚʝʥʦ ʠʤʝʝʪ ʥʦ-

ʤʝʨ 1, ʘ ʜʘʣʝʝ ʥʫʤʝʨʘʮʠʷ ʟʚʝʥʴʝʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʪʨʝʣʢʝ. ʐʝʩʪʦʝ ʟʚʝʥʦ ʩʦʝʜʠʥʷʝʪ ʜʚʘ ʪʨʝʭʧʘʨʥʳʭ 

ʟʚʝʥʘ ʠ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʩʭʝʤʳ. ʉʦʚʝʨʰʝʥʥʦ ʦʯʝ-

ʚʠʜʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʥʫʤʝʨʘʮʠʠ ʟʚʝʥʴʝʚ ʚʣʝʯʝʪ ʟʘ 

ʩʦʙʦʡ ʧʦʩʪʨʦʝʥʠʝ ʠʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʤʘʪʨʠʮʳ. ʂʦʣʠ-

ʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʤʘʪʨʠʮ ʜʣʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʪʨʫʢ-

ʪʫʨʥʦʡ ʩʭʝʤʳ ʩʦʩʪʘʚʣʷʝʪ n! 

ɻʝʥʝʨʠʨʦʚʘʥʠʝ ʧʦʣʥʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʤʘʪʨʠʮ 

ʘʚʪʦʨ ʩʪʘʪʴʠ ʥʘʟʳʚʘʝʪ ʘʣʛʦʨʠʪʤʦʤ ʧʝʨʝʯʠʩʣʝʥʠʷ. 

ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʧʨʦʮʝʜʫʨʘ ʦʪʙʦʨʘ ʥʝʧʦʚʪʦʨʷʶ-

ʱʠʭʩʷ, ʪʦ ʝʩʪʴ ʩʪʨʫʢʪʫʨʥʦ ʥʝʠʟʦʤʦʨʬʥʳʭ ʮʝʧʝʡ, ʦʩ-

ʥʦʚʘʥʥʘʷ ʥʘ çʧʨʦʩʝʠʚʘʥʠʠè ʤʘʪʨʠʮ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦ-

ʪʦʨʦʛʦ ʦʩʪʘʶʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʢʦʜʳ ʧʦʣʥʦʛʦ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʟʘʤʢʥʫʪʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ. 

ʈʝʘʣʠʟʘʮʠʷ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴ-

ʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʨʝʩʫʨʩʦʚ (ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʨʝʤʝ-

ʥʠ ʠ ʧʘʤʷʪʠ), ʙʦʣʝʝ ʪʦʛʦ, ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʪʨʫʢʪʫʨ-

ʥʳʭ ʤʘʪʨʠʮ ʥʘ ʵʪʘʧʝ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʧʝʨʝ-

ʯʠʩʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʠʩ-

ʢʦʚʦʡ ʧʘʤʷʪʠ. 

ɼʨʫʛʦʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʠ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢ-

ʪʫʨʥʦʡ ʩʭʝʤʳ ʥʘ ʥʝʢʦʪʦʨʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

[4]. ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʟʚʝʥʴʝʚ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʨʠ-

ʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʠ ʚʘʨʠʘʥʪʦʚ ʩʪʨʫʢʪʫʨ, ʚ ʢʦʪʦʨʳʭ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʟʚʝʥʴʝʚ ʦʢʘʟʳʚʘʶʪʩʷ ʥʘʣʦʞʝʥʥʳʤʠ 

ʜʨʫʛ ʥʘ ʜʨʫʛʘ (ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʦʮʝʜʫʨ ʢʦʨʨʝʢ-

ʪʠʨʦʚʢʠ). ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʩʠʥʪʝʟ ʩʪʨʫʢʪʫʨ ʧʨʦʠʟ-

ʚʦʜʷʪ ʧʦʩʣʦʡʥʦ ʚ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. 

ʆʧʠʩʘʥʠʝ ʪʦʧʦʣʦʛʠʠ ʩʭʝʤʳ ʧʦʣʫʯʘʶʪ ʚ ʜʚʫʭ ʨʘʟ-

ʣʠʯʥʳʭ ʬʦʨʤʘʭ: ʚ ʚʠʜʝ ʤʘʩʩʠʚʘ ʢʦʦʨʜʠʥʘʪ ʟʚʝʥʴʝʚ, 

ʩʦʝʜʠʥʝʥʥʳʭ ʚ ʟʘʤʢʥʫʪʫʶ ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ ʮʝʧʴ ʠ ʚ 

ʚʠʜʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʩʠʤʚʦʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ 

(ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ) ʮʝʧʠ, ʧʦ ʢʦʪʦʨʦʤʫ ʣʝʛʢʦ ʠ ʧʨʦʩʪʦ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ [5]. ʇʦ-

ʩʢʦʣʴʢʫ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʟ-

ʤʘʩʰʪʘʙʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʪʦ, ʚ ʮʝʣʷʭ 

ʵʢʦʥʦʤʠʠ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʚʤʝʩʪʦ ʩʦʭʨʘʥʝʥʠʷ ʫʧʦ-

ʤʷʥʫʪʳʭ ʤʘʩʩʠʚʦʚ ʚ ʜʠʩʢʦʚʳʡ ʬʘʡʣ ʦʪʧʨʘʚʣʷʶʪ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʮʝʧʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʠʩʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʠʥʪʝʟ ʟʘʤʢʥʫʪʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ 

ʮʝʧʝʡ ʥʘ ʣʶʙʦʤ çʤʘʣʦʤʦʱʥʦʤè ʢʦʤʧʴʶʪʝʨʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʙʦʛʦ ʠʟ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʩʧʝʮʠ-

ʘʣʴʥʦʡ ʧʨʦʮʝʜʫʨʳ ʠʣʠ ʘʚʪʦʥʦʤʥʦʡ ʧʨʦʛʨʘʤʤʳ ï ʚʠ-

ʟʫʘʣʠʟʘʪʦʨʘ, ʧʨʝʦʙʨʘʟʫʶʱʝʛʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ 

ʩʠʤʚʦʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʚ ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʨʘʟ, ʚʳʚʦʜʠ-

ʤʳʡ ʥʘ ʵʢʨʘʥ ʢʦʤʧʴʶʪʝʨʘ. ʅʠ ʚ ʦʜʥʦʡ ʠʟ ʩʪʘʪʝʡ ʧʦ 

ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʩʠʥʪʝʟʫ ʩʪʨʫʢʪʫʨ ʵʪʦʤʫ ʤʦʜʫʣʶ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝ ʫʜʝʣʝʥʦ ʜʦʣʞʥʦʛʦ 

ʚʥʠʤʘʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʚʦʩʧʨʦʠʟ-

ʚʝʜʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʠʟʶʤʠʥʦʢ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʦʝʢʪʘ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʩʠʥʪʝʟ 

ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ. 

ʅʦ ʵʪʦ ï ʧʨʝʜʤʝʪ ʦʪʜʝʣʴʥʦʡ ʧʫʙʣʠʢʘʮʠʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. Grubler, M. Gegtriebelehre. Eine Theorie des 

Zwanglaufes und der ebene Mechanismen [ʊʝʢʩʪ] /  

M. Grubler. ï Berlin: Springer-Verlag, 1917. 

2. ʇʝʡʩʘʭ, ʕ. ɽ. ʉʪʨʫʢʪʫʨʥʳʡ ʩʠʥʪʝʟ ʟʘʤʢʥʫʪʳʭ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ (ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ). ʏ. 1 

[ʊʝʢʩʪ] / ʕ. ɽ. ʇʝʡʩʘʭ // ʊʝʦʨʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘ-

ʠhʥ. ʊ. 6. ï 2008. ï ˉ1. ï ʉ. 4 ï 14. 

3. ʇʝʡʩʘʭ, ʕ. ɽ. ʉʪʨʫʢʪʫʨʥʳʡ ʩʠʥʪʝʟ ʟʘʤʢʥʫʪʳʭ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ (ʮʝʧʝʡ ɻʨʶʙʣʝʨʘ). ʏ. 2 

[ʊʝʢʩʪ] / ʕ. ɽ. ʇʝʡʩʘʭ // ʊʝʦʨʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘ-

ʰʠʥ. ʊ. 6. ï 2008. ï ˉ2. ï ʉ. 3 ï 17. 

4. ʉʪʝʧʘʥʦʚ, ɸ. ɺ. ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʠʥʪʝʟʘ ʩʪʨʫʢʪʫʨʥʳʭ 

ʩʭʝʤ ʧʣʦʩʢʠʭ ʰʘʨʥʠʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ [ʊʝʢʩʪ] /  

ɸ. ɺ. ʉʪʝʧʘʥʦʚ // ɺʝʩʪʥ. ʂʫʟɻʊʋ. ï 2007. ï  ̄ 6 

(64). ï ʉ. 105 ï 110. 

5. ʉʪʝʧʘʥʦʚ, ɸ. ɺ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʩʪʨʫʢʪʫʨʥʳʭ 

ʩʭʝʤ ʧʣʦʩʢʠʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʮʝʧʝʡ ʩ ʚʨʘʱʘʪʝʣʴ-

ʥʳʤʠ ʧʘʨʘʤʠ ʧʷʪʦʛʦ ʢʣʘʩʩʘ [ʊʝʢʩʪ] / ɸ. ɺ. ʉʪʝʧʘʥʦʚ 

// ɺʝʩʪʥ. ʂʫʟɻʊʋ. ï 2008. ï ˉ 2 (66). ï ʉ. 75 ï 78. 

 

  



ɺʝʩʪʥʠʢ ʂʝʤɻʋ ˉ 1 (41) 2010 

 

 33 

  

 

 

 

 

ʋɼʂ 502.52(210):502.13 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʆʉɸɼʂʆɺ ʉʊʆʏʅʓʍ ɺʆɼ (ʆʉɺ)  

ɺ ʈɽʂʋʃʔʊʀɺɸʎʀʀ ʅɸʈʋʐɽʅʅʓʍ ɿɽʄɽʃʔ 

ʆ. ɻ. ɹʝʨʣʷʢʦʚʘ, ʅ. ɹ. ɽʨʤʘʢ, ʃ. ʀ. ʃʠʥʜʠʥʘ 

 

ɺ ʩʪʘʪʴʝ ʠʜʝʪ ʨʝʯʴ ʦʙ ʦʩʘʜʢʝ ʩʪʦʯʥʳʭ ʚʦʜ ʛʦʨʦʜʩʢʠʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ (ʆʉɺ) ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʤ 

ʥʝʪʨʘʜʠʮʠʦʥʥʦʤ ʨʝʩʫʨʩʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʭʥʦʛʝʥʥʦ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ; ʧʨʠʚʝʜʝʥ ʦʙʟʦʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʆʉɺ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʘ ʨʫʙʝʞʦʤ; ʜʘʥʳ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆʉɺ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʝ-

ʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʜʘʤʙʳ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ ʆɸʆ çɿʉʄʂè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʆʉɺ. ʇʨʠ-

ʚʝʜʝʥ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥ-

ʥʦʤ ʦʙʲʝʢʪʝ. 

In article there is a speech about a deposit of sewage of city clearing constructions (ʆSV) as a perspective non-

conventional resource of land improvement the broken grounds; the review of use ʆʉɺ for land improvement 

abroad is given; agrotechnical characteristics ʆSV are given. The demonstration project of land improvement a 

dam storehouse waste products the enterprise çZSMK ç with application ʆSV is examined. The analysis of dynam-

ics processes formation a soil-vegetative complex on object of land improvement is given. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʰʣʘʤʦʭʨʘʥʠʣʠʱʝ, ʧʦʯʚʦʫʣʫʯʰʠʪʝʣʠ, ʧʝʨʚʠʯʥʳʡ 

ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ. 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ, ʨʝʰʘʝʤʳʭ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝ-

ʤʝʣʴ, ʷʚʣʷʝʪʩʷ ʧʦʜʙʦʨ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʣʦʜʦʨʦʜʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʣʝ-

ʜʫʶʱʠʭ ʨʝʩʫʨʩʦʚ ʨʝʢʫʣʪɹʠʚʘʮʠʠ: 

ï ʧʦʪʝʥʮʠʘʣʴʥʦ-ʧʣʦʜʦʨʦʜʥʳʝ ʧʦʨʦʜʳ (ʚ ʂʝʤʝ-

ʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ ʩʫʛʣʠʥʠʩʪʳʝ ʦʪ-

ʣʦʞʝʥʠʷ); 

ï ʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ ʧʦʯʚʳ (ʛʫʤʫʩʦʚʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ ʛʦʨʠʟʦʥʪ); 

ï ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʯʚʦʫʣʫʯʰʠʪʝʣʠ, ʩʫʱʝʩʪ-

ʚʝʥʥʦ ʫʣʫʯʰʘʶʱʠʝ ʚʘʞʥʝʡʰʠʝ ʩʚʦʡʩʪʚʘ ʪʝʭʥʦʟʝʤʘ. 

ɿʘʯʘʩʪʫʶ ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʯʚʦʫʣʫʯʰʠʪʝʣʠ ʷʚ-

ʣʷʶʪʩʷ ʦʨʛʘʥʦʩʦʜʝʨʞʘʱʠʤʠ ʦʪʭʦʜʘʤʠ, ʚ ʪʘʢʦʤ ʩʣʫ-

ʯʘʝ ʧʨʠʤʝʥʝʥʠʝ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ. ɺ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʢ ʯʠʩʣʫ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦ-

ʚʘʚʰʠʭ ʩʝʙʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦʯʚʦʫʣʫʯʰʠʪʝʣʝʡ 

ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʮʝʦʣʠʪʳ, ʩʘʧʨʦʧʝʣʠ, ʪʦʨʬ ʠ ʦʩʘʜʢʠ 

ʛʦʨʦʜʩʢʠʭ ʩʪʦʯʥʳʭ ʚʦʜ (ʆʉɺ). 

ʆʜʥʠ ʠʟ ʥʠʭ (ʪʦʨʬ, ʩʘʧʨʦʧʝʣʠ ʠ ʆʉɺ) ʩʧʦʩʦʙʩʪ-

ʚʫʶʪ ʘʢʪʠʚʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝ-

ʢʘʶʱʠʭ ʚ ʧʦʯʚʘʭ, ʜʨʫʛʠʝ (ʮʝʦʣʠʪʳ, ʆʉɺ) ï ʫʣʫʯ-

ʰʘʶʪ ʬʠʟʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʦʨʦʜʳ. 

ɺ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʟʘʧʘʩʦʚ ʵʪʠʭ ʨʝʩʫʨ-

ʩʦʚ ʠ ʠʭ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʳʤ, ʣʦʢʘʣʴʥʳʤ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝʤ, ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ 

ʮʝʣʷʭ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʆʜʥʘʢʦ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʘʭ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʥʘ-

ʧʨʠʤʝʨ, ʧʨʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬ-

ʪʦʚ ʩ ʬʠʪʦʪʦʢʩʠʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠʣʠ ʩ ʨʳʭʣʳʤʠ, ʥʦ 

ʤʘʣʦʧʣʦʜʦʨʦʜʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʯ-

ʚʦʫʣʫʯʰʠʪʝʣʝʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʦʯʝʥʴ ʧʦʣʝʟʥʳʤ. 

ʅʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʦʪʭʦʜʦʚ 

ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʨʷʜʦʤ ʩʝʨʴʝʟʥʳʭ ʥʝʛʘʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʇʨʠ ʫʪʠʣʠʟʘʮʠʠ ʦʨʛʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦ-

ʜʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʟʤʦʞʥʦ ʟʘʛʨʷʟ-

ʥʝʥʠʝ ʧʦʯʚ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠ ʦʨʛʘʥʠʯʝʩʢʠ-

ʤʠ ʧʦʣʣʶʪʘʥʪʘʤʠ, ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ ʠ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠ ʦʧʘʩʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ 

ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʉʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫ-

ʞʘʶʱʫʶ ʩʨʝʜʫ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʜʚʫʤʷ ʩʧʦ-

ʩʦʙʘʤʠ. 

1. ʈʘʟʨʘʙʦʪʢʘ ʙʝʟʦʧʘʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʤʝʥʝ-

ʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʜʦʟʳ ʚʥʝʩʝʥʠʷ, 

ʩʧʦʩʦʙ rʟʘʜʝʣʢʠ ʚ ʧʦʯʚʫ, ʚʳʙʦʨ ʢʫʣʴʪʫʨ ʠ ʪ. ʜ.). 

2. ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʨʛʘʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦ-

ʜʦʚ ʧʫʪʝʤ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ (ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ, ʩʙʨʘ-

ʞʠʚʘʥʠʝ). 

ɺʘʞʥʝʡʰʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʪʨʘ-

ʜʠʮʠʦʥʥʳʭ ʧʦʯʚʦʫʣʫʯʰʠʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʧʨʦʚʝʜʝ-

ʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ, ʤʝʭʘ-

ʥʠʯʝʩʢʘʷ ʠ ʭʠʤʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ. 

ɼʣʷ ʨʝʩʪʘʚʨʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ, ʠʤʝʶʱʠʝʩʷ ʚʙʣʠʟʠ ʨʝ-

ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʂʫʟʙʘʩʩʝ 

ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦ ʥʘʨʫʰʝʥʥʳʭ ʣʘʥʜ-

ʰʘʬʪʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʟɹʦʚʘʪʴ ʦʩʘʜʦʢ ʩʪʦʯʥʳʭ 

ʚʦʜ ʛʦʨʦʜʩʢʠʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʛʦʨʦʜʦʚ ʂʝʤʝ-

ʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʩʘʜʦʢ ʩʪʦʯʥʳʭ ʚʦʜ ʛʦʨʦʜʩʢʠʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫ-

ʞʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʣʝʜʥʠʭ ʜʝʩʪ̫ʠʣʝʪʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʨʷʜʝ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʧʨʠ ʨʝ-

ʢʫʣʴʪʠʚʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ: 

ï ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʪʝʨʨʠʪʦʨʠʡ, ʟʘʥʷʪʳʭ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʦʪʭʦʜʘʤʠ 

(ʇʦʣʴʰʘ, ɺʝʨʭʥʷʷ ʉʠʣʝʟʠʷ); 

ï ʜʣʷ ʛʝʨʤʝʪʠʟʘʮʠʠ ʦʩʥʦʚʘʥʠʡ ʠ ʙʦʢʦʚʳʭ ʦʪʢʦ-

ʩʦʚ ʧʦʣʠʛʦʥʦʚ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ɸʚʩʪ-

ʨʠʷ); 

ɉȶȺȷȺȯȴɋ ȴ ȼȬɂȴȺȹȬȷɈȹȺȱ 
ȻȼȴȼȺȰȺȻȺȷɈȳȺȮȬȹȴȱ 
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ï ʧʨʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʞʝʣʝʟʦʨʫʜʥʳʭ ʦʪʚʘʣʦʚ 

(ʐʚʝʮʠʷ); 

ï ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʯʚ ʧʨʠ ʨʝʢʫʣʴʪʠʚʘ-

ʮʠʠ ʫʯʘʩʪʢʦʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ (ʉʐɸ ï ɿʘʧʘʜʥʘʷ 

ʇʝʥʩʠʣʴʚʘʥʠʷ, ʎʝʥʪʨʘʣʴʥʳʝ ʠ ʖʞʥʳʝ ɸʧʧʘʣʘʯʠ; 

ʰʪʘʪʳ ʀʣʣʠʥʦʡʩ, ɺʠʨʜʞʠʥʠʷ); 

ï ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʛʦʨ-

ʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʥʘʨʫʰʝʥʥʦʛʦ ʧʨʠ ʵʨʦʟʠʠ ʠ ʧʨʦʢʣʘʜ-

ʢʝ ʛʦʨʥʦʣʳʞʥʳʭ ʪʨʘʩʩ (ʌʨʘʥʮʠʷ); 

ï ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʩʚʘʣʦʢ (ɻʝʨʤʘʥʠʷ). 

ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʜʘʤʙʳ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ ʆɸʆ çɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪè ʪʘʢʞʝ ʙʳʣ ʠʩʧʦʣʴʟʦ-

ʚʘʥ ʦʩʘʜʦʢ ʩʪʦʯʥʳʭ ʚʦʜ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ  

ʛ. ʅʦʚʦʢʫʟʥʝʮʢʘ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʠʣʦʚʳʭ ʢʘʨ-

ʪʘʭ ʛ. ʅʦʚʦʢʫʟʥʝʮʢʘ ʧʣʦʱʘʜʴʶ ʩʚʳʰʝ 27,5 ʛʘ ʥʘʢʦʧ-

ʣʝʥʦ ʙʦʣʝʝ 300 ʪʳʩ. ʪ ʆʉɺ, ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʠʭ 

ʨʘʟʤʝʱʝʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ. 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʙʳʣ ʚʳʧʦʣʥʝʥ ʚ ʨʘʤ-

ʢʘʭ ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʀʥʪʝʛʨʘʮʠʷè 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ ʫʪʠʣʠʟʘʮʠʠ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʦʪʭʦʜʦʚ (ʃʇʆ ʆɸʆ çɿʉʄʂè), ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʛʦ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ (ɿʉʀʎ), ʢʘʬʝʜ-

ʨʳ ʙʦʪʘʥʠʢʠ ʂʫʟɻʇɸ, ʎʝʥʪʨʘ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ, ʂʦʤʠʪʝʪʘ ʦʭʨʘʥʳ ʦʢ-

ʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʅʇʇ 

çʕʢʦʫʛʦʣʴè (ʛ. ʅʦʚʦʢʫʟʥʝʮʢ), ʀʥʩʪʠʪʫʪʘ ʧʦʯʚʦʚʝʜʝ-

ʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʉʆ ʈɸʅ (ʀʇɸ ʉʆ ʈɸʅ), ʛ. ʅʦʚʦ-

ʩʠʙʠʨʩʢ. 

ʉʦʟʜʘʥʠʝ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ ʥʘ ʪʝʭʥʦ-

ʛʝʥʥʳʭ ʧʦʨʦʜʘʭ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ ʩʦʢʨʘʱʘʝʪ ʜʝ-

ʬʣʷʮʠʶ, ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩ-

ʩʳ, ʫʢʨʝʧʣʷʝʪ ʛʨʫʥʪ ʜʘʤʙʳ. ɽʩʪʝʩʪʚʝʥʥʦʤʫ ʬʦʨʤʠ-

ʨʦʚʘʥʠʶ ʜʝʨʥʠʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʭʥʦʛʝʥʥʳʭ ʧʦ-

ʨʦʜ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ ʧʨʝʧʷʪʩʪʚʫʶʪ: ʚʳʩʦʢʘʷ ʧʣʦʪ-

ʥʦʩʪʴ ʩʫʙʩʪʨʘʪʘ (1,8 ʛ/ʩʤ
3
); ʦʪʩʫʪʩʪʚʠʝ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʭ ʬʨʘʢʮʠʡ (ʬʨʘʢʮʠʡ ʬʠʟʠʯʝʩʢʦʡ 

ʛʣʠʥʳ) ʚ ʧʦʨʦʜʝ ʜʘʤʙʳ; ʜʝʬʠʮʠʪ ʩʦʝʜʠʥʝʥʠʡ ʘʟʦʪʘ 

(0,2-0,3 %) ʠ ʬʦʩʬʦʨʘ (0,3-0,4 %). ɺ ʮʝʣʦʤ ʘʛʨʦʭʠ-

ʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʘʤʙʳ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ ʥʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʬʠʪʦʮʝʥʦʟʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʨʘʩʪʝʥʠʡ ʩʦʜʝʨʞʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʆʉɺ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʦʨʛʘ-

ʥʦʤʠʥʝʨʘʣʴʥʦʝ ʘʟʦʪʥʦ-ʬʦʩʬʦʨʥʦʝ ʫʜʦʙʨʝʥʠʝ. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʦʯʚʦʫʣʫʯʰʠʪʝʣʷʤʠ ï 

ʥʘʚʦʟʦʤ ʢʦʥʩʢʠʤ ʠ ʥʘʚʦʟʦʤ ʢʦʨʦʚʴʠʤ, ʆʉɺ ʠʟ ʠʣʦ-

ʥʘʢʦʧʠʪʝʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥ-

ʪʨʘʮʠʝʡ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ, ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ. ʅʝʛʘ-

ʪʠʚʥʦʝ ʩʚʦʡʩʪʚʦ ʆʉɺ ï ʧʦʚʳʰʝʥʥʘʷ ʟʘʩʦʣʝʥʥʦʩʪʴ, 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʆʉɺ ʛ. ʅʦʚʦʢʫʟ-

ʥʝʮʢʘ ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʳʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʆʉɺ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ  

ʛ. ʅʦʚʦʢʫʟʥʝʮʢʘ ʥʘ ʧʦʨʦʜʝ ʜʘʤʙʳ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ 

ʆɸʆ çɿʉʄʂè ʧʦʟʚʦʣʷʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʛʨʘʥʫʣʦ-

ʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʬʦʨʤʠʨʫʝʤʦʛʦ ʪʝʭʥʦʟʝʤʘ, ʫʩʨʝʜʥʝʥʠʶ ʩʪʝʧʝʥʠ ʟʘ-

ʩʦʣʝʥʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʧʦʨʦʜ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʜʘʤʙʳ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ ʚ ʨʘʤʢʘʭ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʛʨʫʧʧʦʡ ʫʯʝʥʳʭ ʚ 

1999-2000 ʛ. ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʝ 

ʧʣʦʱʘʜʢʠ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 5 ʛʘ ʧʫʪʝʤ çʧʦʯʚʝʥʥʦ-

ʛʦè ʨʘʟʤʝʱʝʥʠʷ ʆʉɺ. ɺʩʝʛʦ ʟʘʣʦʞʝʥʦ ʧʷʪʴ ʚʘʨʠʘʥ-

ʪʦʚ ʦʧʳʪʥʳʭ ʧʣʦʱʘʜʦʢ: 

ï ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ: ʚʩʧʘʰʢʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʘʤʙʳ ʰʣʘʤʦʭʨʘʥʠʣʠɦ ʘ ʥʘ ʛʣʫʙʠʥʫ 20 ʩʤ; 

ï ʥʘ ʚʪʦʨʦʡ ʧʣʦʱʘʜʢʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʜʘʤʙʳ ʥʘ-

ʥʝʩʝʥ ʩʣʦʡ ʆʉɺ 10 ʩʤ ʠ ʧʝʨʝʤʝʰʘʥ ʩ ʧʦʨʦʜʦʡ; 

ï ʚ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʫʯʘʩʪʢʘ ʙʳʣ 

ʥʘʥʝʩʝʥ ʠ ʧʝʨʝʤʝʰʘʥ ʩ ʧʦʨʦʜʦʡ ʜʘʤʙʳ ʩʣʦʡ ʆʉɺ  

20 ʩʤ; 

ï ʥʘ ʯʝʪʚʝʨʪʦʡ ʧʣʦʱʘʜʢʝ ʤʦʱʥʦʩʪʴ ʩʣʦʷ ʆʉɺ 

ʩʦʩʪʘʚʠʣʘ 30 ʩʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ; 

ï ʚ ʧʷʪʦʤ ʩʣʫʯʘʝ ʤʦʱʥʦʩʪʴ ʩʣʦʷ ʆʉɺ 20 ʩʤ ʩ ʧʝ-

ʨʝʤʝʰʠʚʘʥʠʝʤ ʩ ʧʦʨʦʜʦʡ, ʆʉɺ ʦʙʨʘʙʦʪʘʥ ʠʟʚʝʩʪʴʶ. 

ɺ ʠʶʥʝ-ʠʶʣʝ 2000 ʛ. ʧʦʩʣʝ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʢʫʣʴ-

ʪʠʚʘʮʠʠ ʥʘ ʨʘʩʧʣʘʥʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʩʝʷʥʘ 

ʟʣʘʢʦʚʦ-ʙʦʙʦʚʘʷ ʩʤʝʩʴ ʚ ʧʨʦʧʦʨʮʠʠ 1:1 (ʣʶʮʝʨʥʘ, 

ʢʦʩʪʨʝʮ, ʦʚʩʷʥʠʮʘ). ɿʣʘʢʠ ʫʩʪʦʡʯʠʚʳ ʢ ʵʢʩʪʨʝʤʘʣʴ-

ʥʳʤ ʫʩʣʦʚʠʷʤ, ʙʦʙʦʚʳʝ ʦʙʣʘʜʘʶʪ ʧʦʯʚʦʫʣʫʯʰʘʶ-

ʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʚ ʦʢʪʷʙʨʝ 2007 ʛ. ʘʥʘʣʠʟ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦ-

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ˉ 5 

ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʥʦʡ ʚ 

1999-2000 ʛʛ. ʪʝʭʥʦʣʦʛʠʠ ʠ ʝʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʡ ʧʦʵʪʘʧʥʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʰʣʘʤʦʭʨʘʥʠ-

ʣʠʱʘ. 

ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣ ʘʥʘʣʠʟ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʠ ʬʠʪʦʮʝʥʦʟʘ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʭ ʧʣʦʱʘʜ-

ʢʘʭ ʛʠʜʨʦʦʪʚʘʣʘ ʆɸʆ çɿʉʄʂè. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʝʜʦʛʝʥʝʟʘ ʥʘ ʫʯʘʩʪʢʝ 

ˉ 5 ʧʦ ʪʨʘʥʩʝʢʪʝ ʯʝʨʝʟ 15 ʤ ʟʘʣʦʞʝʥʳ ʦʜʠʥʥʘʜʮʘʪʴ 

ʧʦʯʚʝʥʥʳʭ ʧʨʦʬʠʣʝʡ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʛʨʫʥʪʝ ʜʦ ʧʦ-

ʨʦʜʳ ʜʘʤʙʳ. 

ɼʣʷ ʧʦʯʚʝʥʥʳʭ ʧʨʦʬʠʣʝʡ ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʦʛʦ 

ʫʯʘʩʪʢʘ ʭʘʨʘʢʪʝʨʥʘ ʨʘʟʣʠʯʥʘʷ ʩʪʝʧʝʥʴ ʩʬʦʨʤʠʨʦ-

ʚʘʥʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠ ʤʠʢʨʦʨʝʣʴʝʬʘ. ʅʦ ʚ ʭʘʨʘʢʪʝʨʝ ʩʣʦʞʝ-

ʥʠʷ ʛʦʨʠʟʦʥʪʦʚ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʚʳʜʝʣʠʪʴ ʦʙʱʠʝ 

ʵʣʝʤʝʥʪʳ ʠ ʧʦʩʪʨʦʠʪʴ ʵʪʘʣʦʥʥʳʡ ʧʨʦʬʠʣʴ (ʨʠʩ.1). 

ʆʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʣʦʞʝʥʠʷ ʧʦʯʚʝʥʥʳʭ 

ʧʨʦʬʠʣʝʡ ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ: 

1. ʄʦʱʥʦʩʪʴ ʧʨʦʬʠʣʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʳʭ 200 ʤʤ ʠ ʩʦʩʪʘʚʣʷʝʪ 90-170 ʤʤ. 

2. ɺ 65 % ʧʨʦʬʠʣʝʡ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʘ ʜʝʨʥʦʚʘʷ 

ʧʦʜʩʪʠʣʢʘ ʣʠʙʦ ʛʦʨʠʟʦʥʪ ɸ0 ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʨʘʟʣʦ-

ʞʠʚʰʠʤʠʩʷ ʩʪʝʙʣʷʤʠ ʨʘʩʪʝʥʠʡ, ʤʭʦʤ. ʄʦʱʥʦʩʪʴ 

ʩʣʦʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0 ʜʦ 5-10 ʤʤ. ʇʦʜʩʪʠʣʢʘ ʣʝʛʢʦ 

ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʥʠʞʝʣʝʞʘʱʠʭ ʛʦʨʠʟʦʥʪʦʚ. 

3. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʜʥʦʟʥʘʯʥʦ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʤʦʱʥʦʩʪʴʶ 40-80 ʤʤ 

ʪʝʤʥʦ-ʙʫʨʦʛʦ, ʧʦʯʪʠ ʯʝʨʥʦʛʦ ʮʚʝʪʘ. ʆʪʤʝʯʘʝʪʩʷ ʚʦ-

ʜʦʦʙʠʣʴʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ 

ʧʨʦʮʝʥʪ ʛʣʠʥʠʩʪʳʭ ʬʨʘʢʮʠʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʠʞʥʝʛʦ 

ʩʳʧʫʯʝʛʦ ʛʦʨʠʟʦʥʪʘ, ʛʫʤʫʩʦʚʳʡ ʩʣʦʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʧʣʦʪʥʝʥ ʠ ʥʝʩʳʧʫʯ. ɺ 80 % ʩʣʫʯʘʝʚ ʚ ʛʦʨʠʟʦʥʪʝ 

ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʞʝʣʝʟʠʩʪʳʭ ʢʦʥʢʨʝʮʠʡ (ʜʠʘʤʝʪ-

ʨʦʤ ʜʦ 5 ʤʤ) ʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʢʦʥʚʝʨ-

ʪʝʨʥʳʤ ʰʣʘʢʦʤ ʠ ʧʦʨʦʜʦʡ ʫʛʣʝʦʙʦʛʘʱʝʥʠʷ. ɹʦʣʴ-

ʰʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʨʘʟʣʦʞʠʚʰʠʭʩʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʩʪʘʪʢʦʚ. ʉʣʝʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʯʚʝʥʥʦʡ ʤʝ-

ʟʦ- ʠ ʤʘʢʨʦʬʘʫʥʳ. 
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4. ɺ ʯʝʪʳʨʝʭ ʠʟ ʦʜʠʥʥʘʜʮʘʪʠ ʧʨʦʬʠʣʝʡ ʦʪʤʝʯʝʥʘ 

ʥʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʫʤʫʩʦʚʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ɸ2 (20-30 ʤʤ), ʧʨʦʤʝ-

ʞʫʪʦʯʥʦʛʦ ʤʝʞʜʫ ʛʫʤʫʩʦʚʳʤ ɸ1 ʠ ʧʝʨʝʭʦʜʥʳʤ ʛʦ-

ʨʠʟʦʥʪʘʤʠ ɺ. ɻʦʨʠʟʦʥʪ ɸ2 ʩʚʝʪʣʝʝ ʛʫʤʫʩʦʚʦʛʦ, ʣʝʛʯʝ 

ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʚ ʥʝʤ ʙʦʣʴʰʝ 

ʚʢʣʶʯʝʥʠʡ, ʤʝʥʴʰʝ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ ʠ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʦʩʪʘʪʢʦʚ, ʥʠʞʝ ʩʦʜʝʨʞʘʥʠʝ ʯʘʩʪʠʮ ʬʠʟʠʯʝʩʢʦʡ 

ʛʣʠʥʳ. ʇʝʨʝʭʦʜʳ ʤʝʞʜʫ ʛʫʤʫʩʦʚʳʤ ʠ ʛʫʤʫʩʦʚʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʳʤ ʛʦʨʠʟʦʥʪʘʤʠ ʨʘʟʤʪrʳʝ. 

5. ɺʦ ʚʩʝʭ ʧʨʦʬʠʣʷʭ ʝʩʪʴ ʧʝʨʝʭʦʜʥʳʡ ʩʣʦʡ ʤʦʱ-

ʥʦʩʪʴʶ 50-100 ʤʤ. ɻʦʨʠʟʦʥʪ ɺ ʣʝʛʯʝ ʧʦ ʛʨʘʥʫʣʦʤʝʪ-

ʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʠʤʝʶʪʩʷ ʬʨʘʢʮʠʠ ʧʝʩʢʘ; ʤʝʥʴʰʝ 

ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ. ʉʚʝʪʣʦ-ʙʫʨʳʡ ʮʚʝʪ. ʄʘʣʘʷ ʤʘʩʩʘ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ. ʄʥʦʛʦ 

ʞʝʣʝʟʠʩʪʳʭ ʢʦʥʢʨʝʮʠʡ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʢʣʶʯʝʥʠʡ 

ʜʠʘʤʝʪʨʦʤ ʜʦ 20 ʤʤ (ʢʦʥʚʝʨʪʝʨʥʳʡ ʰʣʘʢ, ʧʦʨʦʜʘ 

ʫʛʣʝʦʙʦʛʘʱʝʥʠʷ, ʛʨʘʬʠʪ ʠ ʧʦʣʝʚʦʡ ʰʧʘʪ). ʇʝʨʝʭʦʜ 

ʤʝʞʜʫ ʚʝʨʭʥʠʤʠ ʧʦʯʚʝʥʥʳʤʠ ʩʣʦʷʤʠ ʠ ʛʦʨʠʟʦʥʪʦʤ 

ɺ ʨʝʟʢʠʡ. 

6. ʆʙʱʝʝ ʥʝʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʝʥʥʦʛʦ 

ʧʨʦʬʠʣʷ ï ʧʨʠ ʤʘʣʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʚ 80 % 

ʩʣʫʯʘʝʚ ʧʨʦʠʩʭʦʜʠʪ ʦʪʜʝʣʝʥʠʝ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥ-

ʪʘ ʦʪ ʧʝʨʝʭʦʜʥʦʛʦ, ʢʦʪʦʨʳʡ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ ʨʘʩʩʳ-

ʧʘʝʪʩʷ. 

7. ɻʦʨʠʟʦʥʪ ʉ ʧʨʝʜʩʪʘʚʣʝʥ ʠʩʭʦʜʥʦʡ ʧʦʨʦʜʦʡ 

ʜʘʤʙʳ: ʢʦʥʚʝʨʪʝʨʥʳʤ ʰʣʘʢʦʤ ʠ ʧʦʨʦʜʦʡ ʫʛʣʝʦʙʦ-

ʛʘʱʝʥʠʷ. ɼʠʘʤʝʪʨ ʬʨʘʢʮʠʡ ʜʦ 150 ʤʤ. ʇʦʯʪʠ ʧʦʣ-

ʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʧʝʩʯʘʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʬʨʘʢʮʠʡ. 

ʎʚʝʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʘʛʘʶɦ ʠʤʠ ʧʦʨʦʜʘʤʠ. 

 
ʈʠʩ. 1. ʕʪʘʣʦʥʥʳʡ ʧʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʜʘʤʙʳ  

ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ ʆɸʆ çɿʉʄʂè 

 

 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʜʚʘʜʮʘʪʠ ʜʚʫʭ ʩʦ-

ʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʛʫʤʫʩʦʚʳʭ ʢʠʩʣʦʪ ï ʛʫʤʠʥʦʚʳʭ ʠ ʬʫʣʴʬʦʢʠʩʣʦʪ, 

ʫʨʦʚʝʥʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʥʘʢʦʧʣʝʥʠʝ 

ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ; ʬʫʣʴʚʦʢʠʩʣʦʪʳ ʦʧʨʝʜʝ-

ʣʷʶʪ ʫʨʦʚʝʥʴ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚʳ. 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʳʚʘʝʪ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʧʦʯʚʝʥʥʳʭ ʛʦʨʠ-

ʟʦʥʪʘʭ ʧʦʜ ʚʣʠʷʥʠʝʤ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʅʘ ʨʠʩʫʥ-

ʢʘʭ 2, 3 ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʠʟʤʝʥʝ-

ʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʛʫʤʫʩʦʚʳʭ ʢʠʩʣʦʪ ʠ ʫʨʦʚʥʝʡ ʙʠʦ-

ʘʢʪʠʚʥʦʩʪʠ ʚ ʛʫʤʫʩʦʚʦʤ ʠ ʧʝʨʝʭʦʜʥʦʤ ʛʦʨʠʟʦʥʪʘʭ. 

ɸʥʘʣʠʟ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʦʢʘʟʘʣ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʠ-

ʥʦʚʳʭ ʠ ʬʫʣʴʚʦʢʠʩʣʦʪ ʚ ʨʘʚʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʯʚʘ ʧʨʦʭʦʜʠʪ ʠʥʠʮʠ-

ʘʣʴʥʫʶ ʩʪʘʜʠʶ ʨʘʟʚʠʪʠʷ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪ-

ʨʠʪʥʳʭ ʦʩʪʘʪʢʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʠʤʝʶɦ ʝʝʩʷ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʯʚʝʥʥʳʭ ʢʠʩʣʦʪ 

ʦʙʝʩʧʝʯʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʧʨʠʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠ-

ʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʆʉɺ. ɺ ʧʝʨʝʭʦʜʥʦʤ ʩʣʦʝ ʜʣʷ 

ʨʷʜʘ ʦʙʨʘʟʮʦʚ ʦʪʤʝʯʝʥʦ ʨʝʟʢʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʫʨʦʚʥʷ 

ʬʫʣʴʚʦʢʠʩʣʦʪ ʥʘʜ ʛʫʤʠʥʦʚʳʤʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘ-

ʧʨʘʚʣʝʥ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʣʠʪʦʛʝʥʥʦʡ ʦʩʥʦʚʳ. ɺ ʥʝʢʦ-

ʪʦʨʳʭ ʧʨʦʙʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʩʫʪʩʪʚʠʷ ʦʢʠʩʣʦʚ ʞʝ-

ʣʝʟʘ ʩʥʠʞʝʥʘ ʘʢʪʠʚʥʦʩʪʴ ʬʫʣʴʚʦʢʠʩʣʦʪ. 

ɺ 80 % ʦʙʨʘʟʮʦʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʚ ʛʫʤʫʩʦʚʦʤ ʩʣʦʝ ʚʳʩʦʢʘ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʦʙʠʣʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʦʣʦʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳ-

ʪʷʞʢʠ. ɼʣʷ ʧʝʨʝʭʦʜʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ 20 % ʩʣʫʯʘʝʚ 

ʦʪʤʝʯʝʥʘ ʚʳʩʦʢʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟ-

ʮʦʚ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʥʝʜʝʣʴ, ʠ ʧʦ-

ʢʘʟʘʣʦ 85 % ʨʘʟʣʦʞʝʥʠ ̫ʦʨʛʘʥʠʢʠ ʚ 36 % ʦʙʨʘʟʮʦʚ. 

ɺʳʙʦʨʦʯʥʘʷ ʚʳʩʦʢʘʷ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʘ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʤʠʢʨʦʬʠʪʦʮʝ-

ʥʦʟʘ. 

ʉʬʦʨʤʠʨʦʚʘʥʥʦʝ ʚ 2000 ʛ. ʧʠʦʥʝʨʥʦʝ ʩʦʦʙʱʝʩʪ-

ʚʦ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʜʘʤʠ, ʨʝʟʠʩʪʝʥʪʥʳʤʠ ʢ ʟʘ-

ʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʣʘʜʘʶʱʠʤʠ ʬʠ-

ʪʦʤʝʣʠʦʨʘʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʥ-

ʥʳʤʠ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʝʛʦ 

ʩʦʩʪʘʚ ʚʦʰʣʠ ʚʠʜʳ: 

ï ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ Festuca pratensis Huds. ʩʝ-

ʤʝʡʩʪʚʘ ʟʣʘʢʠ Poaceae; 

ï ʝʞʘ ʩʙʦʨʥʘʷ Dactylis glomerata L. ʩʝʤʝʡʩʪʚʘ 

ʟʣʘʢʠ Poaceae; 

 

ï ʞʝʣʝʟʠʩʪʳʝ ʢʦʥʢʨʝʮʠʠ; 

ï ʚʢʣʶʯʝʥʠʷ ʢʦʥʚʝʨʪʝʨʥʝʛʦ ʰʣʘʢʘ; 

ï ʚʢʣʶʯʝʥʠʷ ʧʦʨʦʜʳ ʫʛʣʝʦʙʦʛʘʱʝʥʠʷ. 
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ï ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ Elytrigia repens L. Nevski ʩʝ-

ʤʝʡʩʪʚʘ ʟʣʘʢʠ Poaceae; 

ï ʢʦʩʪʝʨ ʙʝʟʦʩʪʳʡ Bromus arvensis L. ʩʝʤʝʡʩʪʚʘ 

ʟʣʘʢʠ Poaceae; 

ï ʧʦʣʳʥʴ ʦʙʳʢʥʦʚʝʥʥʘʷ Artemisia vulgaris L. ʩʝ-

ʤʝʡʩʪʚʘ ʩʣʦʞʥʦʮʚʝʪʥʳʝ Asteraceae; 

ï ʧʦʣʳʥʴ ʛʦʨʴʢʘʷ Artemisia absinthium L. ʩʝʤʝʡ-

ʩʪʚʘ ʩʣʦʞʥʦʮʚʝʪʥʳʝ Asteraceae ʠ ʜʨ. 
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ʅʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʝʨʚʠʯʥʘʷ 

ʩʫʢʮʝʩʩʠʷ ʣʫʛʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦʛʦ ʪʠʧʘ ʩ ʦʪʜʝʣʴʥʦ 

ʩʪʦʷʱʠʤʠ ʜʝʨʝʚʴʷʤʠ. ʆʧʨʝʜʝʣʝʥʳ 35 ʚʠʜʦʚ ʪʨʘʚʷ-

ʥʠʩʪʳʭ ʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. ʂʨʦʤʝ ʚʠʜʦʚ, ʚʥʝ-

ʩʝʥʥʳʭ ʧʨʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʦʩʪʘʣʴʥʳʝ ʟʘʥʝʩʝʥʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʚʤʝʩʪʝ ʩ ʦʩʘʜʢʘʤʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠʣʠ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʆʩʦʙʝʥʥʦʩʪʴ 

ʬʠʪʦʮʝʥʦʟʘ ï ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩ ʨʘʟʥʳʤ 

ʪʠʧʦʤ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʛʠʜ-

ʨʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ɺ ʩʠʣʫ ʵʪʦʛʦ, ʚʠʜʳ ʨʘʩʧʨʝ-

ʜʝʣʝʥʳ ʧʦ ʫʯʘʩʪʢʫ ʥʝʨʘʚʥʦʤʝʨʥʦ. 

ɸʥʘʣʠʟ ʫʯʘʩʪʢʦʚ ʩ ʚʳʩʦʢʦʡ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʮʝ-

ʥʦʟʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʦʤʧʣʝʢʩ ʢʦʨʥʝʩʪʝʨʞʥʝʚʳʭ ʨʘʩ-

ʪʝʥʠʡ ʠʟ ʧʦʣʳʥʠ ʦʙʳʢʥʦʚʝʥʥʦʡ Artemisia vulgaris L. 

ʠ ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ Artemisia absinthium L., ʜʦʥʥʠʢʘ 

ʙʝʣʦʛʦ Melilotus albus ʠ ʜʦʥʥʠʢʘ ʞʝʣʪʦʛʦ Melilotus 

officinalis L., ʘ ʠʟ ʟʣʘʢʦʚʳʭ ï ʨʳʭʣʦʢʦʨʥʝʚʦʡ ʚʠʜ 

ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ Elytrigia repens L. ʅʘʢʦʧʣʝʥʠʝ ʨʘʩ-

ʪʠʪʝʣʴʥʦʛʦ ʦʧʘʜʘ ʠ ʧʨʠʚʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʘʢʪʠʚʠʟʠʨʫʪʁ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦ-

ʚʝ, ʧʦʚʳʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠ ʢʦʤ-

ʧʣʝʢʩʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʩʦʦʙʱʝʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 15 ʩʝʤʝʡʩʪʚ ʩ ʧʨʝ-

ʦʙʣʘʜʘʥʠʝʤ ʩʣʦʞʥʦʮʚʝʪʥʳʭ ʠ ʟʣʘʢʦʚʳʭ. ʇʝʨʚʦʥʘ-

ʯʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʟʣʘʢʦʚʳʝ / ʙʦʙʦʚʳʝ 1:1 ʠʟʤʝ-

ʥʠʣʦʩʴ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝ-

ʤʝʡʩʪʚʘ ʩʣʦʞʥʦʮʚʝʪʥʳʝ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʰʠʨʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ, ʯʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʟʣʘʢʦ-

ʚʳʝ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʠ ʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝ-

ʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʭ ʧʣʦʱʘʜʦʢ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ 

ʆɸʆ çɿʉʄʂè ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦ-

ʜʳ. 

1. ʉʦʟʜʘʥʥʳʡ ʪʝʭʥʦʟʝʤ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʧʨʦʭʦʜʠʪ ʥʘʯʘʣʴʥʫʶ ʩʪʘʜʠʶ ʨʘʟʚʠʪʠʷ. ʇʦʯʚʝʥʥʳʝ 

ʛʦʨʠʟʦʥʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʬʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥ-

ʪʦʚ, ʧʨʦʮʝʩʩʦʚ ʤʠʛʨʘʮʠʠ ʚʝʱʝʩʪʚʘ ʠ ʵʨʦʟʠʠ ʆʉɺ, 

ʤʦʱʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʫʤʝʥʴʰʘʝʪʩʷ. 

3. ʅʘ ʚʩʝʡ ʛʣʫʙʠʥʝ ʧʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʩʠʣʴʥʦ 

ʟʘʛʨʷʟʥʝʥ ʪʷʞʝʣʳʤʠ ʬʨʘʢʮʠʷʤʠ ʢʦʥʚʝʨʪʝʨʥʦʛʦ 

ʰʣʘʢʘ ʠ ʫʛʦʣʴʥʦʡ ʧʦʨʦʜʳ. 

4. ɺʳʩʦʢʘʷ ʚʣʘʛʦʦʙʠʣʴʥʦʩʪʴ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʧʦʯ-

ʚʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʢʠʩʣʝʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʠʣʠʝʤ ʞʝʣʝʟʠʩʪʳʭ ʢʦʥʢʨʝ-

ʮʠʡ. 

5. ɺ 35 % ʧʦʯʚʝʥʥʳʭ ʧʨʦʬʠʣʝʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʫʤʫʩʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʛʦ ʛʦ-

ʨʠʟʦʥʪʘ ʚ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ. 

6. ʊʠʧ ʛʫʤʫʩʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʧʦ ʭʘʨʘʢʪʝʨʥʦʤʫ ʜʣʷ ʣʫʛʦʚʦ-

ʨʘʟʥʦʪʨʘʚʥʳʭ ʩʦʦʙʱʝʩʪʚ ʛʫʤʘʪʥʦʤʫ ʪʠʧʫ. ʋʨʦʚʝʥʴ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʢʘ ʠʤʝʝʪ ʧʦʢʘʟʘʪʝʣʴ, ʭʘʨʘʢʪʝʨ-

ʥʳʡ ʜʣʷ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ. 

7. ɺʥʝʩʝʥʠʝ ʆʉɺ ʚʦ ʤʥʦʛʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦ-

ʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʛʫʤʫʩʦʚʦʛʦ 

ʛʦʨʠʟʦʥʪʘ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩ-

ʪʠʪʝʣʴʥʦʛʦ ʦʧʘʜʘ ʦʪʣʠʯʘʶʪʩʷ ʥʝʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʴʶ. 

8. ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʧʝʨʚʠʯʥʘʷ ʩʫʢʮʝʩʩʠʷ ʣʫʛʦʚʦ-

ʨʘʟʥʦʪʨʘʚʥʦʛʦ ʪʠʧʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʠʦʥʝʨʥʦʛʦ ʩʦ-

ʦʙʱʝʩʪʚʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʚ ʧʨʦʮʝʩʩʝ ʨʝʢʫʣʴʪʠʚʘ-

ʮʠʠ. 

9. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʦʩʪʦʤ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘ-

ʟʠʷ ʨʘʩʰʠʨʷʝʪʩʷ ʩʧʝʢʪʨ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʝʤʝʡʩʪʚ. 

ʆʩʦʙʝʥʥʦ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʤʝʡʩʪʚʦ ʩʣʦʞʥʦ-

ʮʚʝʪʥʳʭ. 

10. ɺ ʧʨʝʜʝʣʘʭ ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦʩʷ ʬʠʪʦʮʝʥʦʟʘ 

ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʝʦʜʠʥʘʢʦʚʦ ʚ ʩʚʷʟʠ 

ʩ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦ-

ʚʠʡ. 

11. ɺʳʩʦʢʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʦʯʚʦʛʝʥʝʟʘ ʦʪʤʝʯʘʝʪʩʷ ʚ ʤʠʢ-

ʨʦʮʝʥʦʟʘʭ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʠ ʜʦʤʠʥʠʨʦ-

ʚʘʥʠʝʤ ʚʠʜʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʥʠʟʢʫʶ ʧʣʦʪʥʦʩʪʴ 

ʜʝʨʥʠʥʳ ʠ ʧʦʩʪʘʚʣʷʶʱʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨ-

ʛʘʥʠʢʠ ʚ ʧʦʯʚʫ: ʧʦʣʳʥʠ ʦʙʳʢʥʦʚʝʥʥʦʡ Artemisia 

vulgaris L. ʠ ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ Artemisia absinthiu, 

ʜʦʥʥʠʢʘ ʙʝʣʦʛʦ Melilotus albus ʠ ʜʦʥʥʠʢʘ ʞʝʣʪʦʛʦ 

Melilotus officinalis L., ʧʳʨʝʷ ʧʦʣʟʫʯʝʛʦ Elytrigia 

repens L. 

12. ɺʳʷʚʣʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʥɹʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝ-

ʩʪʚʘ ʥʘ ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʥʦʡ ʧʣʦʱʘʜʢʝ ʧʦʟʚʦʣʷʝʪ 

ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʯʚʦʫʣʫʯʰʠʪʝʣʷ ï ʦʩʘʜʢʘ ʩʪʦʯ-

ʥʳʭ ʚʦʜ ʛʦʨʦʜʩʢʠʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ ʨʝʩ-

ʪʘʚʨʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 
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ʆʎɽʅʂɸ ɾʀɿʅɽʅʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ʃɽʉʅʓʍ ʅɸʉɸɾɼɽʅʀʁ  

ʈɽʂʋʃʔʊʀɺʀʈʆɺɸʅʅʓʍ ʋʏɸʉʊʂʆɺ ʆʊɺɸʃʆɺ ʇʈɽɼʇʈʀʗʊʀʁ ʋɻʃɽɼʆɹʓʏʀ 

ʅ. ɹ. ɽʨʤʘʢ, ɽ. ɺ. ʈʫʩʠʥ 

 

ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪʚʘʣʘ ʫʛʦʣʴʥʦʛʦ ʨʘʟʨʝʟʘ. ʍʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʣʝ-

ʩʦʧʘʪʦʣʦʛʠʠ ʜʨʝʚʦʩʪʦʷ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʵʢʦʩʠʩʪʝʤ: ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʦʩʘʜʦʢ ʢʝʜʨʘ, ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, 

ʧʠʭʪʳ ʩʠʙʠʨʩʢʦʡ ʠ ʧʦʷʚʠʚʰʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʘʤʦʟʘʨʘʩʪʘʥʠʷ ʦʩʠʥʳ ʠ ʙʝʨʝʟʳ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʭ-

ʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

In article the analysis a condition of wood spreadings in territory storehouses waste products a coal cut is given. 

The characteristic will be carried spent on parameters a relative vital condition and a level development patholo-

gies of woods a forest stand of the generated ecological systems: artificial plantings Pinus sibirica, Hinus sylvestris, 

Abies sibirica appeared in result natural renewal Populus tremula and Betula pendula. The carried spent research 

allows to estimate prospects of use of the given kinds of wood plants for land improvement of technical landscapes. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʘʷ ʨʝʢʫʣʴʪʠʚʘʮʠʷ, ʫʛʦʣʴʥʳʝ ʦʪʚʘʣʳ, ʦʮʝʥʢʘ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʣʝʩʦʧʘʪʦʣʦʛʠʷ. 

 

ʉʦʭʨʘʥʝʥʠʝ, ʦʟʜʦʨʦʚʣʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ï ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦ-

ʚʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʦ-ʭʦʟ̫ʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʨʝ-

ʛʠʦʥʘ. 

ɺ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʡ 

ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʣʝʩʥʳʝ ʬʦʨʤʘʮʠʠ, ʦʪʤʝ-

ʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʣʝʩʠʩʪʦʩʪʠ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ 25 ʣʝʪ ʦʥ ʩʥʠʟʠʣʩʷ ʥʘ 5 % [3, 4]. ɿʥʘ-

ʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʦʢʨʳ-

ʪʳʭ ʣʝʩʦʤ ʟʝʤʝʣʴ ʦʢʘʟʳʚʘʝʪ ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʅʘʠʙʦʣʝʝ ʷʚʩʪʚʝʥʥʦ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʣʝʩʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʦʪʢʨʳʪʳʭ 

ʛʦʨʥʳʭ ʨʘʙʦʪʘʭ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʝʠʟʙʝʞʥʦ ʧʨʦʠʩʭʦ-

ʜʠʪ ʧʦʣʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʝʩʦʚ (ʣʝʩʦ-

ʦʪʚʦʜ), ʧʨʦʠʟʨʘʩʪʘʚʰʠʭ ʚ ʤʝʩʪʘʭ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ. 

ʇʨʠ ʧʦʜʟʝʤʥʦʡ (ʰʘʭʪʥʦʡ) ʫʛʣʝʜʦʙʳʯʝ ʪʘʢʞʝ ʧʨʦʠʩ-

ʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦ-

ʢʨʦʚʘ, ʥʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩ-

ʣʦʚʠʡ ʠ ʪʝʭʥʦʣʦʛʠʠ ʫʛʣʝʜʦʙʳʯʠ, ʵʪʦʪ ʧʨʦʮʝʩʩ ʙʳʚʘ-

ʝʪ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʠ ʜʝʛʨʘʜʘʮʠʷ ʣʝʩʦʚ ʧʨʦʷʚ-

ʣʷʝʪʩʷ ʦʪ ʨʝʟʢʦʛʦ (ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ) ʫʩʳʭʘʥʠʷ ʜʦ 

ʯʘʩʪʠʯʥʦʛʦ ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [9, 10]. 

ɿʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʧʝʨʠʦʜ ʚʝʜʝʥʠʷ ʛʦʨ-

ʥʳʭ ʨʘʙʦʪ (11 ʣʝʪ) 40 % ʣʝʩʥʦʡ ʧʣʦʱʘʜʠ ʧʦ ʩʪʝʧʝʥʠ 

ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ʧʝʨʝʰʣʠ ʚ ʢʘʪʝʛʦʨʠʶ çʧʦʚʨʝʞʜʝʥ-

ʥʳʭè, 45 % ï çʩʠʣʴʥʦ ʧʦʚʨʝʞʜʝʥʥʳʭè ʠ 15 % ï 

çʫʩʦʭʰʠʭè. ʋʯʠʪʳʚʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʝʛʨʘʜʘʮʠʠ 

ʥʘʩʘʞʜʝʥʠʡ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʣʝʩʘ ʥʘ ʧʦʜʨʘʙʦʪʘʥʥʦʡ 

ʰʘʭʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʨʝʯʝʥʳ ʥʘ ʫʩʳʭʘʥʠʝ. ʕʪʦ ʧʦʜ-

ʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ çʦʙʝʟʣʝʩʠʚʘʥʠʝʤè ʪʝʨʨʠʪʦʨʠʡ 

ʩʪʘʨʳʭ ʰʘʭʪ, ʟʘʣʦʞʝʥʥʳʭ 50 ʠ ʙʦʣʝʝ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ. 

ʀʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʚ ʂʫʟʙʘʩʩʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʦʩʪʘʝʪʩʷ 

ʣʝʩʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʟʝʤʣʠ ʩ ʣʝʩʥʳʤʠ ʥʘ-

ʩʘʞʜʝʥʠʷʤʠ ʣʝʛʯʝ ʚʩʝʛʦ ʧʝʨʝʜʘʚʘʪʴ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʡ ʣʝʩʥʦʡ ʬʦʥʜ. ʉʦʩʪʦʷʥʠʝ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ, ʩʦʟ-

ʜʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ 

ʰʘʭʪʘʤʠ ʟʝʤʝʣʴ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 12 ʪʳʩ. ʛʘ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʣʝʩʦʧʨʠʛʦʜʥʦʩʪʠ ʧʦʜʨʘʙʦʪʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ 

ʣʝʩʥʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʰʘʭʪʘʤʠ ʪʝʨ-

ʨʠʪʦʨʠʡ ʩ ʚʳʨʘʞʝʥʥʳʤ ʧʨʦʚʘʣʴʥʳʤ ʨʝʣʴʝʬʦʤ ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʵʪʠ ʣʝʩʦʥʘʩʘʞʜʝʥʠʷ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʚ ʩʦʩʪʦʷʥʠʠ ʦʧʪʠʤʠʟʠʨʦ-

ʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘ ʰʘʭʪʥʳʭ ʧʦʣʷʭ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʝʭʥʦʛʝʥʥʳʤ ʩʚʝʜʝʥʠʝʤ ʣʝʩʦʚ, ʚ 

ʦʙʣʘʩʪʠ ʦʪʤʝʯʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʤʘʩʩʦʚʦʡ ʜʝʛʨʘʜʘʮʠʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ ʬʦʨʤʘʮʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʧʨʦʤʳʣhʝʥʥʳʭ ʮʝʥʪʨʦʚ. 

ɺ 90-ʭ ʛʛ. ʨʘʟʚʠʪʠʝ ʪʘʢʠʭ ʧʣʦʱʘʜʝʡ ʩʦʩʪʘʚʣʷʣʦ 14 % 

ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ ɻʦʩʣʝʩʬʦʥʜʘ, ʘ ʢ 2008 ʛ. ï 

19,5 % [7, 8]. 

ʉʨʝʜʠ ʧʨʠʯʠʥ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʘʩʩʦʚʦʛʦ ʧʦʚʨʝʞ-

ʜʝʥʠʷ ʢʦʨʝʥʥʳʭ ʯʝʨʥʝʚʦ-ʪʘʝʞʥʳʭ ʣʝʩʦʚ, ʥʘʠʙʦʣʝʝ 

ʷʚʥʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʵʧʠʬʠʪʦʪʠʠ ʨʞʘʚʯʠʥʥʦʛʦ 

Melampsorella cerastii ʠ ʧʦʙʝʛʦʚʦʛʦ ʨʘʢʘ ʧʠʭʪʳ 

Ascocalyx abietina, ʘ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʪʚʦʣʦ-

ʚʳʭ ʚʨʝʜʠʪʝʣʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʫʶ ʩʦ-

ʩʪʘʚʣʷʶʪ Monochamus galloprovincialis ʠ Xylechinus 

pilosus Ratz [2]. 

ʈʷʜ ʘʚʪʦʨʦʚ ʦʪʤʝʯʘʪʁ, ʯʪʦ ʤʦʣʦʜʳʝ ʣʝʩʦʥʘʩʘʞ-

ʜʝʥʠʷ ʚ ʛʦʨʦʜʘʭ ʠ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʫʯʘʩʪʢʘʭ ʣʝʩʥʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʳ 

ʨʘʟʚʠʪʠʶ ʣʝʩʦʧʘʪʦʣʦʛʠʠ [5]. ʅʦ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 

2008 ʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʥʜʨʦʬʣʦʨʘ, 

ʦʩʦʙʝʥʥʦ ʭʚʦʡʥʠʢʠ, ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ  

ʛ. ʅʦʚʦʢʫʟʥʝʮʢʘ ʠʤʝʝʪ ʵʧʠʪʦʬʠʪʦʪʠʠ ʠ ʧʦʨʘʞʝʥʠʷ 

ʬʠʣʣʦ- ʠ ʢʩʠʣʦʬʘʛʦʚ ʚ ʧʦʩʘʜʢʘʭ ʜʚʘʜʮʘʪʠ- ʠ ʪʨʠ-

ʜʮʘʪʠʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦ̫-

ʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʪʠʷ ʣʝʩʦʧʘʪʦʣʦʛʠʠ ʥʘ ʫʯʘʩʪʢʘʭ 

ʧʨʦʚʝʜʝʥʥʳʭ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʨʘʙʦʪ. 

ʎʝʣʴ ï ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʣʝʩʦʥʘʩʘʞ-

ʜʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʦʪʚʘʣʘʭ ʫʛʣʝʜʦʙʳʚʘʶ-

ʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʥʘ ʧʨʠʤʝʨʝ ʂʘʣʪʘʥʩʢʦʛʦ ʫʛʦʣʴʥʦ-

ʛʦ ʨʘʟʨʝʟʘ), ʠ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʭʥʦʛʝʥ-

ʥʳʭ ʣʘʥʜh ʘʬʪʦʚ. 

ʂʘʣʪʘʥʩʢʠʡ ʫʛʦʣʴʥʳʡ ʨʘʟʨʝʟ ʷʚʣʷʝʪʩʷ ʬʠʣʠʘʣʦʤ 

ʆɸʆ çʋʂ çʂʫʟʙʘʩʩʨʘʟʨʝʟʫʛʦʣʴè ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʢʫʟʥʝʮʢʦʛʦ ʨʘʡʦʥʘ ʂʝʤʝʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʈʌ. ʊʝʨʨʠʪʦʨʠʷ ʫʯʘʩʪʢʦʚ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ 

ʨʘʙʦʪ ʬʠʣʠʘʣʘ ç ʂʘʣʪʘʥʩʢʠʡ ʫʛʦʣʴʥʳʡ ʨʘʟʨʝʟè ʥʘ-

ʭʦʜʠʪʩʷ ʥʘ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʢʠ ʨ. ʂʦʥʜʦʤʘ ʠ ʝʝ 

ʧʨʠʪʦʢʦʚ ʨʝʢ ɹʦʣʴʰʦʡ ʠ ʄʘʣʳʡ ʊʝʰ (ʧʨʘʚʳʡ ʧʨʠ-
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ʪʦʢ) ʥʘ ʨʘʩʩʪʦʷʥʠʠ 24 ʢʤ ʦʪ ʫʩʪʴʷ, ʚ 2,5 ʢʤ ʚʦʩʪʦʯ-

ʥʝʝ ʧ. ʄʘʣʠʥʦʚʢʘ [6]. 

ʋʯʘʩʪʦʢ çɸʣʘʨʜʠʥʩʢʠʡ-ʎʝʥʪʨʘʣʴʥʳʡè ʩ ʨʘʥʝʝ 

ʦʪʨʘʙʦʪʘʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʠ ʚʥʝʰʥʠʤ ʎʝʥʪʨʘʣʥɹʳʤ 

ʦʪʚʘʣʦʤ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 716,9 ʛʘ. 

ʋʯʘʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʣʝʩʘʭ 3 ʛʨʫʧʧʳ ʂʫʟʝʜʝʝʚʩʢʦ-

ʛʦ ʣʝʩʭʦʟʘ ʄʘʣʠʥʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ. ʂʦʨʝʥʥʳʝ 

ʣʝʩʥʳʝ ʬʦʨʤʘʮʠʠ ï ʯʝʨʥʝʚʘʷ ʪʘʡʛʘ ʩ ʜʨʝʚʦʩʪʦʷʤʠ ʠʟ 

Abies sibirica, Populus tremula ʩ ʧʨʠʤʝʩʴʶ Picea ob-

ovata, Pinus sibirica, Betula pendula, ʩ ʧʦʜʣʝʩʢʦʤ ʠʟ 

Vibirnum opulus, Sorbus sibirica, Padus avium, Sambu-

cus sibirica. ʊʨʘʚʦʩʪʦʡ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ɻʦʨʥʦʡ 

ʐʦʨʠʠ ï ʛʨʫʙʳʡ, ʚʳʩʦʢʠʡ. ʇʦʯʚʳ ʛʦʨʥʳʝ, ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʳʝ ʩ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʣʦʝʤ ʛʫʤʫʩʘ 

(0,05 ï 0,15 ʤ). 

ʈʝʣʴʝʬ ʚʥʝʰʥʝʛʦ ʎʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʘʣʘ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʦʛʦ ʚʜʦʣʴ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʢʘʨʴʝʨʥʦʛʦ ʧʦʣʷ 

ʫʯʘʩʪʢʘ çɸʣʘʨʜʠʥʩʢʠʡ-ʎʝʥʪʨʘʣʴʥʳʡè ʥʘ ʧʣʦʱʘʜʠ 

ʜʣʠʥʦʡ 1,8 ʢʤ ʰʠʨʠʥʦʡ 1,1 ï 1,2 ʢʤ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦ ʛʦʨ. + 410 ʤ ʠ ʜʚʫʭ-, ʪʨʸʭ - 

ʷʨʫʩʥʳʤ ʦʪʢʦʩʦʤ ʦʙʱʝʡ ʚʳʩʦʪʦʡ 50 ï 100 ʤ. 

ɺʥʫʪʨʝʥʥʠʡ ʦʪʚʘʣ ʚ ʨʘʥʝʝ ʦʪʨʘʙʦʪʘʥʥʦʤ ʛʦʨʥʦʤ 

ʫʯʘʩʪʢʝ ʟʘʧʘʜʥʝʝ ʫʯʘʩʪʢʘ çɸʣʘʨʜʠʥʩʢʠʡ - ʎʝʥʪʨʘʣʴ-

ʥʳʡè ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʦʨ.+ 400 ʤ ʠ 

ʧʦ ʶʞʥʦʡ ʛʨʘʥʠʮʝ ʦʜʥʦʷʨʫʩʥʳʤ ʦʪʢʦʩʦʤ ʚʳʩʦʪʦʡ 

50 ï 70 ʤ. ʇʦʚʝʨʭʥʦʩʪʴ ʩ ʩʝʚʝʨʘ ʛʨʘʥʠʯʠʪ ʩ ʝʩʪʝʩʪ-

ʚʝʥʥʳʤ ʨʝʣʴʝʬʦʤ ʛʦʨʥʦʛʦ ʩʢʣʦʥʘ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʦʪʚʘʣʦʚ ʦʙʨʘʟʦʚʘʥʘ ʛʨʫʥʪʦʩʤʝʩʷʤʠ 

ʠʟ ʛʣʠʥʳ ʠ ʩʫʛʣʠʥʢʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʣʝʚ-

ʨʦʣʠʪʦʚ. ʕʪʠ ʚʩʢʨʳʰʥʳʝ ʢʦʨʝʥʥʳʝ ʧʦʨʦʜʳ ʠʤʝʶʪ 

ʥʠʟʢʦʝ ʧʣʦʜʦʨʦʜʠʝ, ʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʘ ʥʠʭ ʤʦʞʥʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʩʘʜʢʫ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩ ʧʨʦʚʝʜʝ-

ʥʠʝʤ ʯʘʩʪʠʯʥʳʭ ʧʣʘʥʠʨʦʚʢʠ ʠ ʚʥʝʩʝʥʠʷ ʣʦʢʘʣʴʥʦ 

ʫʜʦʙʨʝʥʠʡ (ʚ ʧʦʩʘʜʦʯʥʳʝ ʣʫʥʢʠ ʠ ʷʤʳ). ʇʦʵʪʦʤʫ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʣʦʜʦʨʦʜʥʳʭ ʧʦʨʦʜ ʥʝ ʚʥʦʩʠʣʦʩʴ. ʅʘ 

ʧʣʘʪʦ ʠ ʪʝʨʨʘʩʘʭ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʦʪʚʘʣʦʚ 

ʧʨʦʚʦʜʠʣʦʩʴ ʣʝʩʦʥʘʩʘʞʜʝʥʠʝ, ʘ ʧʦ ʦʪʢʦʩʘʤ ʦʩʫʱʝ-

ʩʪʚʣʷʣʦʩʴ ʩʘʤʦʟʘʨʘʩʪʘʥʠʝ ʠ ʟʘʜʝʨʥʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪʚʘʣʦʚ ʙʳʣʦ ʨʘʟʙʠʪʦ 6 ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʦʢ ʨʘʟʤʝʨʦʤ 100Ĭ100 ʤ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩʘʥʠ-

ʪʘʨʥʦʛʦ ʠ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʥ̫ʠʷ ʫʯʘʩʪʢʦʚ 

ʣʝʩʘ ʤʝʪʦʜʦʤ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʠ, ʧʨʦʠʟʚʝʜʝʥ ʩʙʦʨ 

ʦʙʨʘʟʮʦʚ ʧʦʚʨʝʞʜʝʥʠʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʣʘʙʦʨʘʪʦʨ-

ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʩʷ ʚ 

ʠʶʣʝ ï ʘʚʛʫʩʪʝ 2009 ʛ ʤʝʪʦʜʦʤ ʩʧʣʦʰʥʦʛʦ ʦʙʩʣʝʜʦ-

ʚʘʥʠʷ ʜʝʨʝʚʴʝʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʷ ʟʘ ʦʩʥʦʚʫ ʙʨʘʣʘʩʴ ʤʝʪʦʜʠʢʘ  

ɺ. ɸ. ɸʣʝʢʩʝʝʚʘ [1] ʠ çʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʦʮʝʥʢʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʜʝʨʝʚʴʝʚ ʠ ʧʨʘʚʠʣʘʤ 

ʠʭ ʦʪʙʦʨʘ ʠ ʥʘʟʥʘʯʝʥʠʷ ʢ ʚʳʨʫʙʢʝ ʠ ʧʝʨʝʩʘʜʢʝèʦʪ 10 

ʩʝʥʪʷʙʨʷ 2002 ʛʦʜʘ N 743-ʇʇ. ʇʨʦʚʦʜʠʣʘʩʴ ʚʠʟʫ-

ʘʣʴʥʘʷ ʦʮʝʥʢʘ ʩʣʝʜʫʶʱʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘ-

ʢʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ: ʛʫʩʪʦʪʘ 

ʢʨʦʥʳ, ʥʘʣʠʯʠʝ ʥʘ ʩʪʚʦʣʝ ʤʝʨʪʚʳʭ ʩʫʯʴʝʚ, ʩʪʝʧʝʥʴ 

ʧʦʚʨʝʞʜʝʥʠʷ ʣʠʩʪʴʝʚ. ʕʪʠ ʜʘʥʥʳʝ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʦʛʦ 

ʜʨʝʚʦʩʪʦʷ ʚ ʮʝʣʦʤ  (ʟʜʦʨʦʚʳʡ ʜʨʝʚʦʩʪʦʡ ʠʤʝʝʪ  

ʂ < 1,5, ʦʩʣʘʙʣʝʥʥʳʡ ï 1,6 ï 2,5, ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥ-

ʥʳʡ ï 2,6 ï 3,5, ʫʩʳʭʘʶʱʠʡ ï 3,6 ï 4,5, ʧʦʛʠʙʰʠʡ ï 

ʂ > 4,6). ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʨʝ-

ʚʦʩʪʦʷ (Ln) ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʰʢʘʣʝ: çʟʜʦʨʦʚʦʝè ʦʪ 

100 % ʜʦ 80 %, ʧʨʠ 79 ï 50 % ï çʦʩʣʘʙʣʝʥʥʦʝè, ʧʨʠ 

49 ï 20 % ï çʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʥʦʝè, ʧʨʠ 19 % ʠ ʥʠʞʝ 

ï çʦʪʤʠʨʘʶʱʝʝè [1]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʘ-

ʞʜʝʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʩʦʛʣʘʩʥʦ ʅʘʩʪʘʚʣʝʥʠʶ ʧʦ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʝʥʠʶ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʚ ʣʝʩʘʭ ʈʦʩʩʠʠ (ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʈʌ), ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʇʦʩʪʘ-

ʥʦʚʣʝʥʠʷ ʉʦʚʝʪʘ ʤʠʥʠʩʪʨʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʪ 24.11.94 ʛ. ˉ 1229 çʆ ʩʦʟʜʘʥʠʠ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘè, ʘ 

ʪʘʢʞʝ ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʈʦʩʣʝʩʭʦʟʦʤ çʇʦʣʦʞʝʥʠʷ ʦ 

ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝè (1997) [5]. ʂʘʞ-

ʜʦʝ ʜʝʨʝʚʦ ʚ ʧʝʨʠʤʝʪʨʝ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʠ ʙʳʣʦ 

ʧʨʦʥʫʤʝʨʦʚʘʥʦ ʠ ʠʩʩʣʝʜʦʚʘʥʦ ʥʘ ʥʘʣʠʯʠʝ ʤʦʨʬʦʧʘ-

ʪʦʣʦʛʠʠ, ʥʘʩʝʢʦʤʳʭ-ʚʨʝʜʠʪʝʣʝʡ, ʧʦʨʘʞʝʥʠʡ ʚʠʨʫʩ-

ʥʳʤʠ ʠ ʛʨʠʙʢʦʚʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

ʆʙʱʝʝ ʦʧʠʩʘʥʠʝ ʫʯʘʩʪʢʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʣʝʩʦʪʝʭ-

ʥʠʯʝʩʢʘʷ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʦʢʦʣʦ ʪʨʠʜʮʘ-

ʪʠ ʣʝʪ ʥʘʟʘʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʧʦ-

ʨʦʜ:, Pinus sibirica ʠ Pinus sylvestris, ʧʨʠʤʝʨʥʦ ʚ 

ʦʜʠʥʘʢʦʚʦʡ ʧʨʦʧʦʨʮʠʠ. ʇʦʩʘʜʢʘ ʨʷʜʦʚʘʷ, ʥʦʨʤʘ ʩʘ-

ʞʝʥʮʝʚ ʥʘ 1 ʛʘ ʩʦʩʪʘʚʣʷʣʘ ʚ ʪʦ ʚʨʝʤʷ ʧʦʨʷʜʢʘ 7000 

ʰʪ. ɺ ʭʦʜʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʡ ʩʫʢʮʝʩ-

ʩʠʠ ʜʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʦʩʣʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʘʢʪʠʚ-

ʥʦ ʟʘʨʘʩʪʘʣʘ Betula pendula, Populus tremula, ʘ ʪʘʢʞʝ 

ʢʫʩʪʘʨʥʠʢʘʤʠ ï Vibirnum opulus, Sorbus sibirica ʠ 

Padus avium. ʇʝʨʠʦʜʠʯʝʩʢʠ ʧʦʩʘʜʢʠ ʜʦʧʦʣʥʷʣʠʩʴ 

ʩʘʞʝʥʮʘʤʠ Abies sibirica, ʥʘʠʙʦʣʝʝ ʩʪʘʨʰʠʝ ʠʟ ʢʦʪʦ-

ʨʳʭ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʜʨʦʩʪʘ. 

ʇʦʜ ʩʦʤʢʥʫʪʳʤ ʧʦʣʦʛʦʤ ʜʝʨʝʚʴʝʚ ʚʦ ʤʥʦʛʠʭ 

ʤʝʩʪʘʭ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʣʦʪʥʘʷ ʤʦʭʦʚʘʷ ʧʦʜʩʪʠʣʢʘ 

ʠʟ Polytrichum commune, Pleurozium schreberi, 

Dicranum scoparium, ʢʦʪʦʨʘʷ ʩʦʭʨʘʥʷʝʪ ʚʣʘʛʫ ʠ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʧʨʦʨʘʩʪʘʥʠʶ ʩʝʤʷʥ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ Pinus 

sibirica. ʅʘʭʦʞʜʝʥʠʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ 

ʙʦʣʴʰʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʣʝʩʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʃʠʧʦʚʳʡ 

ʦʩʪʨʦʚ) ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʥʝʜʨʝʥʠʶ ʚ ʵʪʠ ʧʦʩʘʜʢʠ ʤʥʦ-

ʛʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠʟ ʩʦʩʪʘʚʘ ʚʳʩʦʢʦʪʨʘʚʴʷ, ʧʨʝʦʙ-

ʣʘʜʘʶʱʝʛʦ ʚ ʜʘʥʥʦʤ ʪʠʧʝ ʣʝʩʘ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʚʠʟʫʘʣʴʥʘʷ ʦʮʝʥʢʘ ʩʦʟʜʘʝʪ ʚʧʝ-

ʯʘʪʣʝʥʠʝ, ʯʪʦ ʜʝʨʝʚʴʷ ʥʝ ʥʝʩʫʪ ʥʘ ʩʝʙʝ ʷʨʢʦ ʚʳʨʘ-

ʞʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʫʛʥʝʪʝʥʠʷ, ʦʜʥʘʢʦ ʙʦʣʝʝ ʜʝʪʘʣʴ-

ʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʩʪʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʣʝʩʥʳʭ 

ʵʢʦʩʠʩʪʝʤ. ʃʝʩʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʠʤʝʶʪ ʥʝʚʳʩʦ-

ʢʠʝ ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘ-

ʯʝʩʪʚʘ ʜʨʝʚʝʩʠʥʳ. ʃʝʩʥʳʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ ʧʦ ʣʝʩʦ-

ʪʘʢʩʘʮʠʦʥʥʳʤ ʪʘʙʣʠʮʘʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʤʦ-

ʣʦʜʥʷʢʠ ʩ ʥʝʚʳʩʦʢʠʤ ʙʦʥʠʪʝʪʦʤ (III). 

ʉ ʮʝʣʴʶ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʚʨʝʞʜʝʥʠʡ ʜʝʨʝʚʴʝʚ ʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʩʘ-

ʮʠʠ ʜʝʨʝʚʴʝʚ ʠ ʦʮʝʥʢʠ ʠʭ ʩʦʩʪʦʷʥʠʡ ʥʘ ʤʦʜʝʣʴʥʳʭ 

ʧʣʦʱʘʜʢʘʭ, ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʷ (ʆɾʉ). 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʷ (ʪʘʙʣ. 1). ɼʣʷ 

ʭʚʦʡʥʳʭ ʚʠʜʦʚ ʭʘʨʘʢʪʝʨʥʦ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 
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ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ ʢʨʦʥʳ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʦʨʘʞʝʥʥʦʩʪʠ 

ʢʨʦʥʳ ʠ ʣʠʩʪʘ. 

ʊʘʙʣʠʮʘ 1 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʜʨʝʚʦʩʪʦʷ  

ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ 

 

ɺʠʜʳ 

ʆʙʣʠ-

ʩʪʚʝʥ-

ʥʦʩʪʴ, 

% 

ʇʦʨʘʞʝʥ

ʥʦʩʪʴ 

ʢʨʦʥʳ, % 

ʇʦʨʘʞʝʥ-

ʥʦʩʪʴ ʣʠʩ-

ʪʘ, % 

Pinus sibirica 90 10 20 

Pinus 

sylvestris 

90 10 15 

Abies sibirica 85 20 25 

Betula 

pendula 

100 2 3 

Populus 

tremula 

100 0 2 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʦʮʝʥʢʠ ʙʳʣʦ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʚʠʜʳ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʜʝʨʝʚʴʝʚ, ʧʨʦʠʟʨʘ-

ʩʪʘʶʱʠʭ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʠʤʝʶʪ ʨʘʟʥʳʝ ʧʦ-

ʢʘʟʘʪʝʣʠ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʪʘʙʣ. 2). ʇʨʝʦʙʣʘ-

ʜʘʝʪ ʛʨʫʧʧʘ çʟʜʦʨʦʚʳʭè ʜʝʨʝʚʴʝʚ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩ ʵʪʠʤ ʚʳʩʦʢʘ ʜʦʣʷ çʦʩʣʘʙʣʝʥʥʳʭè, ʘ ʚ ʥʘʩʘʞʜʝʥʠʷʭ 

Abies sibirica ï ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʥʳʭ ʜʝʨʝʚʴʝʚ. 

 

ʊʘʙʣʠʮʘ 2 

ʇʦʢʘʟʘʪʝʣʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʝʨʝʚʴʝʚ  

ʧʦ ʢʣʘʩʩʘʤ ʩʦʩʪʦʷʥʠʷ 

 

ɺʠʜʳ ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ, % 

 ʟʜʦʨʦ-

ʚʳʭ 

ʦʩʣʘʙ-

ʣʝʥ-

ʥʳʭ 

ʩʠʣʴʥʦ 

ʦʩʣʘʙ-

ʣʝʥ-

ʥʳʭ 

ʦʪʤʠ-

ʨʘʁ-

ʱʠʭ 

Pinus 

sibirica 

45 55 0 0 

Pinus 

sylvestris 

50 50 0 0 

Abies 

sibirica 

20 60 20 0 

Betula 

pendula 

97,6 2,4 0 0 

Populus 

tremula 

99 1 0 0 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʷ (Ln) ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʣʠʩʪʚʝʥʥʳʭ 

ʧʦʨʦʜ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 92 ʜʦ 95 % ʠ ʧʦ ʰʢʘʣʝ 

ɸʣʝʢʩʝʝʚʘ ʤʦʞʝʪ ʦʮʝʥʠʚʘʪʴʩʷ ʢʘʢ çʟʜʦʨʦʚʦʝè, ʘ ʜʣʷ 

ʭʚʦʡʥʳʭ ï ʦʪ 61,7 ʜʦ 77,1 %, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʢʘʢ çʦʩʣʘʙʣʝʥʥʦʝè (ʨʠʩ. 1).  

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʦʛʦ ʜʨʝʚʦ-

ʩʪʦʷ, ʩʦʛʣʘʩʥʦ ʦʮʝʥʢʝ ʧʦ ʚʠʟʫʘʣʴʥʦʡ ʰʢʘʣʝ  ʥʘ ʰʝʩ-

ʪʠ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʧʦʢʘʟʘʣ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ 

ʦʪ 1,57, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʜʨʝʚʝʩʥʳʡ 

ʷʨʫʩ ʜʘʥʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʣʠʰʴ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʦʩ-

ʣʘʙʣʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʜʦ 2,35, ʪʦ ʝʩʪʴ ʜʨʝʚʝʩʥʳʡ 

ʷʨʫʩ ʜʘʥʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʫʞʝ ʦʩʣʘʙʣʝʥ (ʨʠʩ. 2). ʅʘʠ-

ʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʤʝʯʘʶʪʩʷ ʥʘ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʭʚʦʡʥʳʭ 

ʧʦʨʦʜ. 

 

 

ʈʠʩ. 1. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ  

ʜʨʝʚʦʩʪʦʷ (Ln) 

 

 

ʈʠʩ. 2. ʇʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʩʪʦʷʥʠʷ 

ʣʝʩʥʦʛʦ ʜʨʝʚʦʩʪʦʷ 
 

ɸʥʘʣʠʟ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʚʦ-

ʜʠʣʠ ʧʫʪʝʤ ʫʯʝʪʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʦʪʢʣʦʥʝʥʠʡ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʡ: ʥʝʢʨʦʟʳ, ʰʶʪʪʝ, ʦʧʫ-

ʭʦʣʠ, çʚʝʜʴʤʠʥʳ ʤʝʪʣʳè, ʨʘʢʦʚʳʝ ʨʘʥʳ ʧʦʙʝʛʘ, ʜʝ-

ʬʦʨʤʘʮʠʷ ʠ ʧʷʪʥʠʩʪʦʩʪʴ ʣʠʩʪʴʝʚ (ʪʘʙʣ. 3), ʘ ʪʘʢʞʝ 

ʚʳʷʚʣʝʥʠʷ ʩʣʝʜʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ 

ʬʠʣʣʦʬʘʛʦʚ ʠ ʢʩʠʣʦʬʘʛʦʚ. 

ɼʘʥʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ï ʦʪʤʝʯʘʶʪʩʷ ʫ 25 % 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʨʝʚʴʝʚ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 6,7 % ʫ 

ʣʠʩʪʚʝʥʥʳʭ. ʉʨʝʜʠ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʘʶʪʩʷ ʩʨʝʜʠ 

ʥʘʩʘʞʜʝʥʠʡ Abies sibirica. ʉʘʤrʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ ʩʨʝʜʠ ʜʨʝʚʦʩʪʦʷ ʷʚʣʷʶʪʩʷ ʥʝʢʨʦʟ 

ʠ ʜʝʬʦʨʤʘʮʠʷ ʭʚʦʠ ʠ ʣʠʩʪʴʝʚ, ʢʦʪʦʨʳʝ ʚ ʩʨʝʜʥʝʤ 

ʜʣʷ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʪʘʚʠʣʠ 17,3 %. ʇʘʪʦʣʦʛʠʠ ʧʦʙʝ-

ʛʦʚ ʠ ʩʪʚʦʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʦʪʤʝʯʘʝʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʘʷ 

ʚʘʨʠʘʮʠʷ ʫʨʦʚʥʷ ʥʝʢʨʦʪʠʟʘʮʠʠ ʭʚʦʠ ʚ ʢʨʦʥʝ ʜʝʨʝʚʴ-

ʝʚ. ʋ 67 % ʜʨʝʚʦʩʪʦʷ ʭʚʦʡʥʳʭ ʦʥ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 

ʦʜʠʥ ʙʘʣʣ (ʩʣʘʙʦʝ), ʫ 28 % ï ʜʦ ʜʚʫʭ ʙʘʣʣʦʚ (ʫʤʝ-

ʨʝʥʥʦʝ) ʠ ʚ 5 % ʩʣʫʯʘʝʚ ʚ ʪʨʠ ʙʘʣʣʘ (ʚʳʩʦʢʦʝ).  

ʈʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʝʢʦ-

ʤʳʭ-ʚʨʝʜʠʪʝʣʝʡ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʦʢʘʟʘʣʠ ʜʦ-

ʩʪʘʪʦʯʥʦ ʥʝʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʭ ʧʦʧʫʣʷʮʠʡ ʠ ʥʠʟ-

ʢʫʶ ʩʪʝʧʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʚ ʵʥʪʦʤʦʬʘʫʥʝ. ʉʨʝ-
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ʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚʠʜʘʤʠ ʷʚʣʷ-

ʶʪʩʷ Monochamus galloprovincialis, Fidonia (Bupalus) 

piniaria L, Urocerus gigas, Melasoma populi. ʆʮʝʥʢʘ 

ʫʨʦʚʥʷ ʧʦʚʨʝʞʜʝʥʠʡ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦ-

ʚʨʝʞʜʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʚ ʦʙʱʝʤ ʩʦʩʪʘʚʝ ʣʝʩʦʦʙʨʘ-

ʟʫʶʱʠʭ ʧʦʨʦʜ ʥʝ ʧʨʝʚʳʰʘʝʪ 9,5 %. ʀʟ ʥʠʭ ʥʘ ʜʦʣʶ 

ʩʪʚʦʣʦʚʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ 1,5 %, ʧʦʛʨʳʟʳ 

ʣʠʩʪʴʝʚ ʠ ʭʚʦʠ, ʤʠʥʳ, ʩʢʨʫʯʠʚʘʥʠʝ ʣʠʩʪʴʝʚ, ʧʘʫʪʠʥ-

ʥʳʝ ʛʥʝʟʜʘ, ʛʘʣʣʳ ʠ ʜʨ. ï 8,0 %. 

 

ʊʘʙʣʠʮʘ 3 

ʏʘʩʪʦʪʘ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʡ (% ʦʪ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʨʝʚʴʝʚ) 

 

ʇʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʦʪʢʣʦʥʝʥʠʷ 

ʇʦʨʦʜʘ 

Pinus  

sibirica 

Pinus  

sylvestris 

Abies  

sibirica 

Betula 

 pendula 

Populus 

tremula 

ɺʝʜʴʤʠʥʳ ʤʝʪʣʳ - - 2,5 - - 

ʐʶʪʪʝ 0,8 0,8 0,8 - - 

ʅʝʢʨʦʟ ʣʠʩʪʚʳ/ʭʚʦʠ 20,2 15,4 25,6 3,0 - 

ʅʝʢʨʦʟ ʩʪʚʦʣʘ 2,5 2,7 5,6 - - 

ʈʘʢʦʚʳʝ ʨʘʥʳ - - 1,7 - - 

ʆʧʫʭʦʣʴ - - 2,5 1,1 - 

ʇʷʪʥʠʩʪʦʩʪʴ ʣʠʩʪʝɹʚ - - - 2,4 0,7 

ɼʝʬʦʨʤʘʮʠʷ ʣʠʩʪʝɹʚ/ʭʚʦʠ 1,4 3,5 10,5 5,3 1,7 

 

ʆʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʟʘ-

ʢʣʶʯʠʪʴ, ʯʪʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘ-

ʣʦʧʣʦʜʥʳʭ ʛʨʫʥʪʘʭ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ 

ʧʦʥʠʞʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʦʥʠʪʝʪʘ (III ʢʣʘʩʩ). 

ɸʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʙʳʯʥʦ ʧʨʦʷʚʣʷʶʪʩʷ ʥʘ ʢʘʤʝʥʠʩʪʳʭ ʤʘʣʦʧʣʦʜʥʳʭ 

ʧʦʯʚʘʭ ʚ ʛʦʨʘʭ ʠʣʠ ʥʘ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ ʠ ʟʘʙʦʣʦ-

ʯʝʥʥʳʭ ʧʦʯʚʘʭ. 

ʀʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʦʪʣʠʯʘʁ ʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʯʝʤ ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʩʘʤʦʟʘʨʘʩʪʘʥʠʷ ʚʠʜʳ. ʕʪʦ ʤʦʞʝʪ ʦʙʲʷʩ-

ʥʷʪʴʩʷ ʪʝʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʧʦʨʦʜʳ ʚ ʩʪʘʜʠʠ ʧʦʜʨʦʩʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʜʝʡʩʪ-

ʚʠʶ ʚʝʪʨʘ ʠ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ, ʧʦʵʪʦʤʫ ʚ ʝʩ-

ʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʧʦʣʦʛʦʤ 

ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ ʣʝʩʘ. 

ɺ ʩʤʝʰʘʥʥʳʭ ʣʝʩʥʳʭ ʬʦʨʤʘʮʠʷʭ ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʠʝ ʧʨʠʟʥʘʢʠ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪʣʠʯʘʶʪʩʷ 

ʙʦʣʝʝ ʙʣʘʛʦʧʦʣʫʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʘ ʟʥʘʯʝʥʠʷ 

ʆʉɾ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʷ ʧʦʟʚʦʣʷ-

ʶʪ ʠʭ ʦʪʥʝʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ ʪʦʣʴʢʦ ʧʨʠʙʣʠʞʝʥʥʦʡ ʢ 

ʦʩʣʘʙʣʝʥʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʦʣʦʜʦʡ ʚʦʟʨʘʩʪ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, 

ʚ ʥʠʭ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝ-

ʥʠʡ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʣʝʩʘʭ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʧʨʦʷʚʣʝʥʠʝ 

ʠʤʝʝʪ ʛʨʫʧʧʘ ʧʝʨʚʠʯʥʳʭ ʧʦʨʘʞʝʥʠʡ ʚ ʚʠʜʝ ʥʝʢʨʦ-

ʪʠʯʝʩʢʠʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʭʚʦʠ. ʕʪʠ 

ʧʨʦʮʝʩʩʳ ʚ ʤʦʥʦʛʝʥʝʜʠʯʝʩʢʠʭ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʥʘ-

ʩʘʞʜʝʥʠʷʭ ʤʦʛʫʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʙʠʦʮʝʥʦʟʝ ʥʘʩʝʢʦʤʳʭ ʚʨʝʜʠʪʝ-

ʣʝʡ, ʯʪʦ ʚʳʟʦʚʝʪ ʨʘʟʚʠʪʠʝ ʚʪʦʨʠʯʥʳʭ ʧʦʨʘʞʝʥʠʡ ʠ 

ʜʘʣʴʥʝʡʰʝʝ ʦʩʣʘʙʣʝʥʠʝ ʜʨʝʚʦʩʪʦʷ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʝʩʥʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʦʪʚʘʣʦʚ ʨʘʟ-

ʨʝʟʘ ʧʨʠʤʝʥʷʪʴ ʦʙʦʛʘʱʝʥʠʝ ʛʨʫʥʪʦʚ ʟʘ ʩʯʝʪ ʚʥʝʩʝ-

ʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠʣʠ ʧʦʯʚʦʫʣʫʯʰʠʪʝ-

ʣʝʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʩʣʦʞʥʳʭ ʧʦʣʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʧʦʩʘʜʦʢ ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʵʜʠʬʠʢʘʮʠʝʡ ʤʝʣʢʦʣʠʩʪ-

ʚʝʥʥʳʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ ʠ ʜʘʣʴʥʝʡʰʠʤ ʧʦʜʩʘʞʠʚʘ-

ʥʠʝʤ ʧʦʜ ʠʭ ʧʦʣʦʛʦʤ ʭʚʦʡʥʳʭ ʧʦʨʦʜ. 
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ʌ. ʀ. ʀʚʘʥʦʚ, ɽ. ɺ. ʀʩʘʢʦʚʘ, ɽ. ɸ. ɻʘʨʜʝʨ, ɿ. ɸ. ʂʦʨʦʪʘʝʚʘ
 

 

ɺ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʣʦʞʠʚʰʠʝʩʷ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ ʂʫʟʙʘʩʩʝ, ʧʦ ʨʝʘʣʠʟʘ-

ʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʨʝʮʠʢʣʠʥʛʘ ʦʛʥʝʫʧʦʨʥʦʛʦ ʣʦʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʜʠʩʧʝʨʩʥʦʛʦ ʩʚʷʟʫʶʱʝʛʦ. 

In work the opportunities which have developed by present time in Kuzbas, on realization of technology reuse a 

fire-resistant secondary resources with use nanostructureôs gluing are analysed. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʛʥʝʫʧʦʨʥʳʡ ʣʦʤ, ʨʝʮʠʢʣʠʥʛ, ʥʘʥʦʜʠʩʧʝʨʩʥʦʝ ʩʚʷʟʫʶʱʝʝ. 

 

ɺ ʂʦʥʮʝʧʮʠʠ ʧʝʨʝʭʦʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢ 

ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʫʢʘʟʳʚʘʝʪʩʷ ʨʷʜ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʳʭ ʟʘʜʘʯ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʨʝʛʠʦʥʘ. ʊʷʞʝʩʪʴ ʧʨʦʙʣʝʤʳ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʦʩʦʙʝʥʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʂʫʟʙʘʩʩʝ, ʷʚʣʷʶʱʠʤ-

ʩʷ, ʚ ʩʠʣʫ ʩʣʦʞʠʚʰʠʭʩʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʛʝʦʵʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʚ 

ʧʣʘʥʝ ʵʢʦʣʦʛʠʠ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ 

ʩʚʘʣʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦ-

ʣʝʪʥʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʠʛʘʥʪʦʚ ʠʥʜʫʩʪʨʠʠ ʩʦʜʝʨʞʘʪ 

ʧʦʣʝʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʚʣʝʯʝ-

ʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ. ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ 

(ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ), ʚʤʝʩʪʦ ʧʝʨʚʠʯʥʳʭ, ʚ ʧʦ-

ʚʪʦʨʥʦʤ ʧʝʨʝʜʝʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ ʠʥʥʦ-

ʚʘʮʠʦʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʦʩʥʦʚʥʦʡ ʠʜʝʝʡ ʨʝʮʠʢʣʠʥʛʘ ʚ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ 

ʙʦʷ ʦʛʥʝʫʧʦʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʨʝ-

ʤʦʥʪʘʭ ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪ-

ʚʘ ʠ ʊʕʎ, ʜʣʷ  ʚʪʦʨʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ, ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʠ ʦʛʥʝʫʧʦʨʦʚ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʜʠʩʧʝʨʩʥʦʛʦ ʩʚʷʟʫʶʱʝʛʦ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʝʭ-

ʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʙʝʟʫʩʘʜʦʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʦʛʥʝʫʧʦʨʦʚ ʠ ʢʝʨʘʤʠʢʠ ʠʟ ʦʛʥʝʫʧʦʨʥʦʛʦ ʣʦʤʘ ʜʣʷ ʨʘ-

ʙʦʪʳ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ [1]. ʊʝʭʥʦʣʦʛʠʷ ʠʩ-

ʧʦʣɹʟʫʝʪ ʜʦʩʪʠʞʝʥʠʷ ʤʝʭʘʥʦʭʠʤʠʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʦʩʥʦʚ ʚʦʚʣʝʯʝʥʠʷ ʚ 

ʨʝʮʠʢʣʠʥʛ ʤʠʥʝʨʘʣʴʥʦʛʦ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠ ʥʝʢʦʥ-

ʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ (ʦʛʥʝʫʧʦʨʥʦʛʦ ʣʦʤʘ) ʙʘʟʦʚʳʭ ʤʝ-

ʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʎʝʣʠ ʨʘʙʦʪʳ: 1) ʨʘʟʨʘʙʦʪʢʘ ʚʷʞʫʱʝʛʦ ʤʘʪʝʨʠʘ-

ʣʘ ʥʘ ʦʩʥʦʚʝ ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶ-

ʯʘʶʱʝʡ ʧʦʣʫʯʝʥʠʝ ʥʘʥʦʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ  

100 ʥʤ (ʩ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʙʦʣʝʝ 10 ʤ
2
/ʛ);  

2) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʚʷʞʫʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʨʘʟ-

ʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʙʝʟʫʩʘʜʦʯ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʨʝʮʠʢʣʠʥʛʘ ʦʛʥʝʫʧʦʨʥʦʛʦ 

ʣʦʤʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʠʭ ʠʩʧʳʪʘʥʠʷ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ [2]. 

ɺ ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʛʥʝ-

ʫʧʦʨʥʳʡ ʣʦʤ ɿʉʄʂ (ʛ. ʅʦʚʦʢʫʟʥʝʮʢ): ʜʠʥʘʩ, ʰʘʤʦʪ, 

ʵʣʝʢʪʨʦʢʦʨʫʥʜ.  

ʀʩʪʦʨʠʷ ʚʦʧʨʦʩʘ. ɺ ʨʘʡʦʥʝ ʩʤʦʣʦʤʘʛʥʝʟʠʪʦʚʦʛʦ 

ʮʝʭʘ (ʉʄʎ) ʆʆʆ çɿʉʄʂè ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥ-

ʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʢʣʘʜʠʨʫʝʪʩʷ ʣʦʤ ʦʛʥʝʫʧʦʨʥʳʭ ʠʟ-

ʜʝʣʠʡ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʜʘʣʝʥʠʷ ʦʪʨʘʙʦ-

ʪʘʥʥʦʡ ʬʫʪʝʨʦʚʢʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʠ ʪʝʧʣʦʚʳʭ ʘʛ-

ʨʝʛʘʪʦʚ ɿʉʄʂ. ʅʘʢʦʧʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʛʥʝʫʧʦʨ-

ʥʦʛʦ ʣʦʤʘ ʥʘ ʧʣʦʱʘʜʢʝ ʉʄʎ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 

450 ï 500 ʪʳʩ. ʪʦʥʥ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ɻʦʨʳ ʦʛʥʝʫʧʦʨʥʦʛʦ ʣʦʤʘ ʚ ʨʘʡʦʥʝ  

ʩʤʦʣʦʤʘʛʥʝʟʠʪʦʚʦʛʦ ʮʝʭʘ ʆʆʆ çɿʉʄʂè 
 

ɽʞʝʛʦʜʥʦ ʥʘ ʢʦʤʙʠʥʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʧʦʨʷʜʢʘ 20 ï 

30 ʪʳʩ. ʪʦʥʥ ʦʛʥʝʫʧʦʨʥʦʛʦ ʣʦʤʘ, ʢʦʪʦʨʳʡ ʨʘʩʧʨʝʜʝ-

ʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʚʠʜʘʤ: 

ï ʰʘʤʦʪ ï 50 %; 

ï ʢʚʘʨʮʠʪʦʚʳʡ, ʜʠʥʘʩʦʚʳʡ ï 30 %; 

ï ʤʫʣʠʪʢʦʨʫʥʜʦʚʳʡ, ʢʦʨʫʥʜʦʚʳʡ ï 5 %; 

ï ʭʨʦʤʠʪʦʚʳʡ, ʭʨʦʤʠʪʦʧʝʨʠʢʣʘʟʦʚʳʡ ï 5 %; 

ï ʧʝʨʠʢʣʘʟʦʫʛʣʝʨʦʜʠʩʪʦʛʦ ï 10 %. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʦʣʦ 80 % ʦʙʱʝʡ ʤʘʩʩʳ ʥʘʢʦ-

ʧʠʚʰʝʛʦʩʷ ʙʦʷ ʦʛʥʝʫʧʦʨʥʦʛʦ ʣʦʤʘ ʩʦʩʪʘʚʣʷʪʁ ʘh-

ʤʦʪ ʠ ʜʠʥʘʩ, ʧʦʵʪʦʤʫ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʛʥʝʫʧʦʨʥʳʭ 

ʠʟʜʝʣʠʡ ʠʟ ʜʘʥʥʳʭ ʚʪʦʨʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʣʦʱʘʜʝʡ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʙʣrʦ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ 55 ï 60 % ʙʦʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʛʥʝʫʧʦʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 20 ï 

25 % ʦʩʪʘʚʰʠʭʩʷ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠʟʜʝʣʠʡ ʠ ʦʩʪʘʚʰʠʝʩʷ 15 

ï 20 % ʤʝʣʢʦʛʦ, ʨʘʟʣʦʞʠʚʰʝʛʦʩʷ ʧʝʨʝʤʝʰʝʥʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʦʪʩʳʧʢʝ ʜʦʨʦʛ, 

ʜʘʤʙ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʦʢ ʠ ʪ. ʜ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʤʘʨʦʢ ʠʩʭʦʜʥʦʛʦ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝ-

ʮʠʢʣʠʥʛʘ ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʳʤ ʤʘʨʢʘʤ (ʙʦʡ ʰʘʤʦʪʥʦʛʦ 

ʢʠʨʧʠʯʘ, ʜʠʥʘʩʘ, ʵʣʝʢʪʨʦʢʦʨʫʥʜʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʰʘ-

ʤʦʪʥʦʡ ʜʦʙʘʚʢʦʡ), ʪʘʢ ʠ ʚ ʚʠʜʝ ʠʭ ʩʤʝʩʝʡ. 

ʆʧʪʠʤʘʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʯʘʩʪʠʮ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ, ʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ 

ʬʨʘʢʮʠʠ 1,5 ï 5 ʤʤ ʠ ʬʨʘʢʮʠʠ ʥʠʞʝ 1,5 ʤʤ ʚ ʩʦʦʪ-

ʥʦʰʝʥʠʠ 75 % : 25 %. ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʘ-

ʥʦʜʠʩʧʝʨʩʥʦʛʦ ʩʚʷʟʫʶʱʝʛʦ ʩʦʩʪʘʚʣʷʝʪ 10,6 %. 
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ʉʦʨʪʠʨʦʚʢʘ ʦʛʥʝʫʧʦʨʥʦʛʦ ʣʦʤʘ ʧʦ ʤʘʨʢʘʤ ï ʨʫʯ-

ʥʘʷ. ʇʝʨʝʨʘʙʦʪʢʘ ʦʪʩʦʨʪʠʨʦʚʘʥʥʦʛʦ ʣʦʤʘ ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʥʘ ʱʝʢʦʚʦʡ ʚʘʣʢʦʚʦʡ ʜʨʦʙʠʣʢʝ, ʧʦʩʣʝ ʯʝʛʦ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʘ ʛʨʦʭʦʪʳ ʩ ʷʯʝʡ-

ʢʠ 5 ï 1,5 ʤʤ. ʌʨʘʢʮʠʠ ʙʦʣʝʝ 5 ʤʤ ʚʦʟʚʨʘʱʘʶʪʩʷ ʥʘ 

ʜʦʨʘʙʦʪʢʫ ʧʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʭʝʤʝ. ʌʨʘʢʮʠʠ ʦʪ  

5 ʤʤ ʠ ʤʝʥʝʝ ʦʪʧʨʘʚʣʷʶʪʩʷ ʥʘ ʚʟʚʝh ʠʚʘʥʠʝ.  

ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʪʩʷ: ʜʦʟʠʨʦʚʘʥʠʝ ʬʨʘʢʮʠʡ ʚ ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ, ʚʟʚʝʰʠʚʘʥʠʝ ʢʦʤʧʦʥʝʥ-

ʪʦʚ ʩʚʷʟʫʶʱʝʛʦ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʩʚʷʟʫʶʱʝʛʦ, ʩʤʝ-

ʰʠʚʘʥʠʝ ʩʚʷʟʫʶʱʝʛʦ ʩ ʦʛʥʝʫʧʦʨʥʳʤ ʩʳʨʴʝʤ ʚ ʩʤʝ-

ʩʠʪʝʣʝ. 

ʇʨʝʩʩʦʚʘʥʠʝ ʠ ʩʫʰʢʘ ʥʘ ʚʦʟʜʫʭʝ ʚ ʪʝʯʝʥʠʝ 5 ï 6 

ʯʘʩʦʚ, ʟʘʪʝʤ ʩʫʰʢʘ ʚ ʪʝʨʤʠʯʝʩʢʦʡ ʧʝʯʠ ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ 250Áʉ ʚ ʪʝʯʝʥʠʝ 4 ʯʘʩʦʚ. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 

ʥʘ ʧʨʝʩʩʝ ɼʆ-242 ʩ ʦʪʨʘʙʦʪʢʦʡ ʧʘʨʘʤʝʪʨʦʚ ʜʘʚʣʝʥʠʷ 

ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʩʩʬʦʨʤʘʭ 380³125 ʤʤ ʠ ʚ ʧʨʝʩʩ-

ʬʦʨʤʘʭ 150³120 ʤʤ, ʠ ʤʝʪʦʜʦʤ ʚʠʙʨʦʧʨʝʩʩʦʚʘʥʠʷ.  

ʀʩʧʳʪʘʥʠ ̫ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ɿʘ-

ʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʤ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʮʝʥʪʨʝ (ʘʪʪʝʩʪʘʪ 

ʘʢʢʨʝʜʠʪʘʮʠʠ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ˉʈʆʉʉ 

RU.0001.21 ɸʗ07), ʧʨʦʤʳʰʣʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʚ ʥʘ-

ʛʨʝʚʘʪʝʣʴʥʳʭ ʢʦʣʦʜʮʘʭ ʆʆʆ çɿʉʄʂè ʚ ʪʝʯʝʥʠʝ ʛʦ-

ʜʘ, ʘʢʪʳ ʠʩʧʳʪʘʥʠʷ ʩʫʛʫʙʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ. 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʦʛʥʝʫʧʦʨʥʦʛʦ ʢʠʨʧʠʯʘ  

ʠʟ ʦʛʥʝʫʧʦʨʥʦʛʦ ʙʦʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʚʠʙʨʦʧʨʝʩʩʦʚʘʥʠʷ 

 

ʆʙʨʘʟʝʮ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ɽʜʠʥʠʮʳ 

ʠʟʤʝʨʝ-

ʥʠʷ 

ʄʝʪʦʜ ʠʩ-

ʧʳʪʘʥʠʷ ʠ 

ʥʦʤʝʨ ʅʊɼ 

ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʧʳʪʘʥʠʡ 

ʊʨʝʙʦʚʘʥʠʷ 

ɻʆʉʊ 

390-96 

ʂʠʨʧʠʯ ʦʧʳʪʥʳʡ 

ʘhʤʦʪʥʳʡ 

ʦʛʥʝʫʧʦʨʥʦʩʪʴ Áʉ 4069-69 1540 1580 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʣʠ-

ʥʝʡʥʘʷ ʫʩʘʜʢʘ 
% 5402-81 ï0,75 0,5 

ʂʠʨʧʠʯ ʦʧʳʪʥʳʡ 

ʜʠʥʘʩʦʚʳʡ 

ʦʛʥʝʫʧʦʨʥʦʩʪʴ Áʉ 4069-69 1640 1580 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʣʠ-

ʥʝʡʥʘʷ ʫʩʘʜʢʘ 
% 5402-81 0,27 0,5 

ʂʠʨʧʠʯ ʦʧʳʪʥʳʡ 

ʩʤʝʩʝʚʦʡ 

ʦʛʥʝʫʧʦʨʥʦʩʪʴ Áʉ 4069-69 1550 1580 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʣʠ-

ʥʝʡʥʘʷ ʫʩʘʜʢʘ 
% 5402-81 ï0,60 0,5 

 

 

ʈʝʟʫʣʴʪʘʪʳ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ 

ʢʠʨʧʠʯʘ ʦʧʳʪʥʦʛʦ ʠʟ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ɻʆʉʊ 390-96 çʀʟʜʝʣʠʷ ʰʘʤʦʪʥʳʝè, ɻʆʉʊ 

4157-79 çʀʟʜʝʣʠʷ ʜʠʥʘʩʦʚʳʝè ʧʦ ʦʛʥʝʩʪʦʡʢʦʩʪʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ɻʆʉʊ, ʘ ʧʦ ʧʨʦʯʥʦʩʪ-

ʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʟʥʘʯʠʪʝʣʴʥʦ, ʚ ʨʘʟʳ, ʧʨʝʚʳ-

ʰʘʶʪ (ʨʠʩ. 2). 

 

ʈʠʩ. 2. ʂʠʨʧʠʯ ʠʟ ʦʛʥʝʫʧʦʨʥʦʛʦ ʙʦʷ (ʰʘʤʦʪ) 

 

ʇʝʨʚʳʡ ʵʪʘʧ, ʨʘʙʦʪʳ ʩʚʷʟʘʥʥʳʡ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷ-

ʤʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʮʠʢʣʠʥʛʘ ʦʛʥʝʫʧʦʨʥʦʛʦ ʙʦʷ ʠ ʧʦ-

ʣʫʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʛʥʝʫʧʦʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʥʘʥʦʜʠʩʧʝʨʩʥʦʛʦ ʩʚʷʟʫʶʱʝʛʦ, ʫʩʧʝʰʥʦ ʧʨʦʡ-

ʜʝʥ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʦʛʨʘʤʤʳ çʉʪʘʨʪè ʠ ʧʦʣʫʯʝʥ-

ʥʦʛʦ ʦʪ çʌʦʥʜʘ ʩʦʜʝʡʩʪʚʠʷ ʨʘʟʚʠʪʠʶ ʤʘʣʳʭ ʬʦʨʤ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʝè ʛʨʘʥʪʘ ʚ 

ʨʘʟʤʝʨʝ 750 ʪʳʩ. ʨʫʙʣʝʡ (çʌʦʥʜ ʀ. ʄ. ɹʦʨʪʥʠʢʘè ï 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʛʨʘʥʪ ʚ ʂʫʟʙʘʩʩʝ, ʚʳ-

ʠʛʨʘʥʥr ʡ ʚ 2005 ʛ.).  

ɼʣʷ ʚʭʦʞʜʝʥʠʷ ʚʦ ʚʪʦʨʦʡ ʵʪʘʧ ʙʶʜʞʝʪʥʦʛʦ ʬʠ-

ʥʘʥʩʠʨʦʚʘʥʠʝ ʧʦ ʧʨʦʛʨʘʤʤʝ çʉʪʘʨʪè ʥʝʦʙʭʦʜʠʤʦ 

ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʦʨʘ ʚ ʦʙʲʝ-

ʤʝ 1,5 ʤʣʥ. ʨʫʙʣʝʡ. ʉʧʦʥʩʦʨʦʚ, ʩʦʛʣʘʩʥʳʭ ʥʘ ʚʢʣʶ-

ʯʝʥʠʝ ʚ ʧʨʦʛʨʘʤʤʫ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʷ 

çʌʦʥʜʘ ʀ. ʄ. ɹʦʨʪʥʠʢʘè. 

ʈʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʶ ʩʚʦʡʩʪʚ ʦʛʥʝʫʧʦʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʘʝʤʳʭ 

ʠʟ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʙʳʣʠ ʧʨʦʜʦʣʞʝ-

ʥʳ ʧʦ ʪʝʤʝ çʈʘʟʨʘʙʦʪʢʘ ʦʩʥʦʚ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʙʝʟʫʩʘ-

ʜʦʯʥʦʡ ʢʦʨʫʥʜʦʚʦʡ ʢʝʨʘʤʠʢʠ, ʠʟʜʝʣʠʡ ʠʟ ʥʝʝ ʠ ʜʨʫ-

ʛʠʭ ʦʛʥʝʫʧʦʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦ-

ʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʘ ʦʩʥʦʚʝ ʚʞ̫ʫʱʝʛʦ ʤʘʪʝʨʠʘʣʘ 

ʠʟ ʫʣʴʪʨʘ- ʠ ʥʘʥʦʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʰʢʦʚ, ʧʦʣʫʯʝʥ-

ʥʳʭ ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤè,ʢʦʪʦʨʘʷ ʬʠʥʘʥ-

ʩʠʨʦʚʘʣʘʩʴ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʢʦʥʪʨʘʢʪʫ ʦʪ 23 

ʘʧʨʝʣʷ 2007 ʛ. ˉ 02.513.11.3188 ʚ ʨʘʤʢʘʭ ʌʎʅʊʇ 

çʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘ-

ʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʥʘ 2007 ï 2012 ʛʦʜʳè. ʃʦʪ, ʚʳʠʛ-

ʨʘʥʥʳʡ ʧʦ ʧʨʦʛʨʘʤʤʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʞʝ ʷʚʣʷʣ-

ʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩ ʫʯʘʩʪʠʝʤ ʫʯʝʥʳʭ ʂʝʤʝʨʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʩʦʚʤʝʩʪʥʦ ʩ ʠʥʩʪʠʪʫʪʦʤ ʍʊʊ ʠ ʄ, ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 
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ʢʦʤʧʘʥʠʝʡ ʆɸʆ çɽʨʤʘʢè, ʆɸʆ çɿʉʄʂè, ʨʘʟʨʘʙʘ-

ʪʳʚʘʶʪʩʷ ʊʋ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʅʀʆʂʈ ʬʠʥʘʥʩʠʨʫʝ-

ʤʦʡ çʈʦʩʥʘʥʦʪʝʭè ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥ-

ʥʳʭ ʠ, ʯʪʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʜʝʰʝʚʳʭ ʢʨʝʤʥʝʟʦʣʝʡ ʧʦ-

ʢʘʟʘʥʦ ʚ ʧʘʪʝʥʪʘʭ: 1. çʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʞʠʜʢʦʛʦ 

ʩʪʝʢʣʘè. ʇʘʪ. ʈʌ ˉ 2187457 ʦʪ 04.03.2002 ʛ.;  

2. çʉʧʦʩʦʙ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʝʟʦʙʞʠʛʦʚʳʭ ʩʪʨʦʠʪʝʣʥɹʳʭ 

ʤʘʪʝʨʠʘʣʦʚè. ʇʘʪ. ʈʌ ˉ 2168481 ʦʪ 31.01.2001 ʛ.;  

3. çʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʦʛʥʝʫʧʦʨʥʳʭ ʤʘʩʩè ʇʘʪ. ʈʌ 

 ̄22143379 ʦʪ 04.06.2002 ʛ.; 4. çʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ 

ʩʠʣʠʢʘʪʥʦʛʦ ʢʣʝʷ ʩʚʷʟʢʠè. ʇʘʪ. ʈʌ. ˉ 2144552 ʦʪ 

20.01.2000 ʛ.è ʠ ʜʨ. 

ɸʚʪʦʨʘʤʠ ʠʩʩʣʝʜʦʚʘʥ ʨʳʥʦʢ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩ-

ʪʠ ʧʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʦʛʥʝʫʧʦʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʜʣʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ɿɸʆ 

çʄʘʛʥʝʟʠʪè, ʛ. ʉʘʜʢʘ (ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣ.), ʠ ʧʦʩʪʘʚ-

ʢʠ ʠʟ-ʟʘ ʨʫʙʝʞʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʟ ʂʠʪʘʷ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʦʮʝʥʢʠ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʩ ʫʯʝ-

ʪʦʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʧʨʦʝʢʪʘ, ʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʠʤʫʱʝ-

ʩʪʚʘʭ ʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʠʟ ʚʪʦʨʠʯʥʦʛʦ ʩʨrʴʷ.  

ʆʩʥʦʚʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʚ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʷʚʣʷʶʪʩʷ: ɿʉʄʂ, ʅʂʄʂ, ɾʂʍ ʛʦʨʦʜʦʚ ʂʫʟ-

ʙʘʩʩʘ, ʂʫʟʙʘʩʩʵʥʝʨʛʦ ʠ ʜʨ.  

ɺ ʩʣʫʯʘʝ ʩʦʟʜʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʝ ʦʛʥʝʫʧʦʨʥʦʛʦ ʣʦʤʘ ʚ ʛ. ʅʦʚʦʢʫʟʥʝʮʢʝ, 

ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʚʦʟʤʦʞʥʦ ʪʠʨʘʞʠʨʦʚʘʪʴ ʚ ʨʝʛʠʦʥʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʤʠʨʦʚʦʡ ʨʳʥʦʢ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʧʨʠ ʧʦʜʜʝʨʞʢʠ ʧʨʦʛʨʘʤʤʳ 

çʉʪʘʨʪè ï çʌʦʥʜʘ ʩʦʜʝʡʩʪʚʠʷ ʨʘʟʚʠʪʠʶ ʤʘʣʳʭ ʬʦʨʤ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʝè ʛ. ʢ.  

 ̄3298/5751 ʦʪ 18/07/2005ʛ., ʚ ʨʘʤʢʘʭ ʌʎʅʊʇ ʈʦʩ-

ʩʠʠ ʥʘ 2007 ï 2012 ʛʦʜʳ ʧʦ ʣʦʪʫ ˉ 12 çʂʦʥʩʪʨʫʢʮʠ-

ʦʥʥʳʝ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʢʝʨʘʤʠʯʝʩʢʠʝ ʠ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʨʘʙʦʪʳ ʚ ʵʢʩʪʨʝ-

ʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠè ʰʠʬʨ ç2007-3-1.3-

24-04-068è. 
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ʋʏɽʊʅɸʗ ʇʆʃʀʊʀʂɸ ʆʈɻɸʅʀɿɸʎʀʀ  

ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ʋʇʈɸɺʃɽʅʀʗ ʇʆʂɸɿɸʊɽʃʗʄʀ ʌʀʅɸʅʉʆɺʆɻʆ ʉʆʉʊʆʗʅʀʗ 

ʊ. ɸ. ɹʫʡʚʠʩ 

 

ʋʯʝʪʥʘʷ ʧʦʣʠʪʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʙʝʩʪʦʠʤʦ-

ʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʙʳʣʠ, ʥʘʣʦʛʦʚ, ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʩʪʘʪʴʝ ʥʘʛʣʷʜʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʵʣʝʤʝʥʪʦʚ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʠ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ. 

The registration policy of the organisation makes essential impact on size of indicators of the cost price of pro-

duction, profit, taxes, indicators of a financial condition of the organisation. In article the interrelation of elements 

of a registration policy with concrete indicators of a financial condition is visually presented. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʯʝʪʥʘʷ ʧʦʣʠʪʠʢʘ, ʧʦʢʘʟʘʪʝʣʠ ʬʠʥʘʥʩʦʚʦʛʦ ʘʥʘʣʠʟʘ, ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ, ʣʠʢʚʠʜ-

ʥʦʩʪʴ, ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ, ʬʠʥʘʥʩʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ, ʜʝʣʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʪ ʭʦ-

ʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʪʨʝʙʫʝʪʩʷ ʚʝʜʝʥʠʝ ʙʫʭʛʘʣ-

ʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʦʧʨʝ-

ʜʝʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʠʟ ʛʦʜʘ ʚ ʛʦʜ. ʕʪʠ ʧʨʘʚʠʣʘ ʟʘʢʨʝʧ-

ʣʷʶʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʜʦʢʫʤʝʥʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ï 

ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʝ. 

ʋʯʝʪʥʘʷ ʧʦʣʠʪʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʣʠʯʠʥʳ ʦʩʥʦʚʥʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʢʘʢ ʚʳʙʨʘʥ-

ʥʘʷ ʦʨʛʘʥʠʟʘʮʠʝʡ ʫʯʝʪʥʘʷ ʧʦʣʠʪʠʢʘ ʦʢʘʟʳʚʘʝʪ ʩʫ-

ʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʙʝ-

ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʙʳʣʠ, ʥʘʣʦʛʦʚ, ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʜʥʘʢʦ ʥʘ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʜʦ ʩʠʭ ʧʦʨ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘ-

ʚʘʪʴʩʷ ʚʳʧʦʣʥʝʥʠʝʤ çʧʦʚʠʥʥʦʩʪʠè, ʪʨʝʙʫʝʤʦʡ ʟʘʢʦ-

ʥʦʜʘʪʝʣʴʩʪʚʦʤ ʠ ʥʦʩʠʪ ʚʝʩʴʤʘ ʬʦʨʤʘʣʴʥʳʡ ʭʘʨʘʢ-

ʪʝʨ, ʢʦʛʜʘ ʚʘʞʝʥ ʩʘʤ ʬʘʢʪ ʥʘʣʠʯʠʷ ʜʦʢʫʤʝʥʪʘ, ʘ ʥʝ 

ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ [1].  

ɸʚʪʦʨʦʤ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ 

ʵʣʝʤʝʥʪʦʚ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʚʝʣʠʯʠʥʳ ʚʳʨʫʯʢʠ, 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʦʧʝʨʘʮʠʦʥʥʳʭ ʜʦʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ ʠ 

ʩʪʘʪʝʡ ʦʪʯʝʪʥʦʩʪʠ. ʀ ʟʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʷʚʠʣʩʷ 

ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʧʨʠ-

ʷʪʠʷ. ɺ ʤʝʪʦʜʠʢʘʭ ʘʥʘʣʠʟʘ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʥʳʡ ʤʝʪʦʜ, ʚ ʩʦʦʪʚʝʪʩʪ-

ɉȶȺȹȺȸȴȶȬ 
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ʚʠʠ ʩ ʢʦʪʦʨʳʤ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝ-

ʣʠ-ʢʦʵʬʬʠʮʠʝʥʪʳ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʣʠʙʦ ʚ ʜʠʥʘ-

ʤʠʢʝ, ʣʠʙʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʦʙʲʷʩʥʷʝʪʩʷ ʝʛʦ 

ʧʨʦʩʪʦʪʦʡ, ʥʘʣʠʯʠʝʤ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʘʟʳ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʜʥʦʟʥʘʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʧʦʢʘʟʘʪʝ-

ʣʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʦʢʘʟʘʪʝ-

ʣʠ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʬʠʥʘʥʩʦʚʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʅʘʠʤʝʥʦʚʘʥʠʷ ʠ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʵʪʠʭ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʂʨʦʤʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1, 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʜʝʣʴʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ, 

ʢʘʢ ʯʠʩʪʳʝ ʘʢʪʠʚʳ. ʏʠʩʪʳʝ ʘʢʪʠʚʳ ï ʵʪʦ ʘʢʪʠʚʳ, ʥʝ-

ʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʠ ʧʨʠʥʦʩʷʱʠʝ ʜʦʭʦʜ. ɺ ʘʢʮʠʦʥʝʨʥʳʭ ʦʙʱʝʩʪʚʘʭ, 

ʦʙʱʝʩʪʚʘʭ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʧʦʩʪʘʚʣʷʶʪ ʩ ʚʝʣʠʯʠʥʦʡ ʫʩʪʘʚʥʦʛʦ ʢʘ-

ʧʠʪʘʣʘ, ʠ ʦʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ ʥʝʛʦ [2].  

ɸʥʘʣʠʟ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʇʨʠʚʝʜʝʤ ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ. ʇʦʨʷʜʦʢ ʩʧʠʩʘʥʠʷ 

ʦʪʢʣʦʥʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʪ 

ʥʦʨʤʘʪʠʚʥʦʡ. ʇʦʨʷʜʦʢ ʩʧʠʩʘʥʠʷ ʦʪʢʣʦʥʝʥʠʷ ʬʘʢ-

ʪʠʯʝʩʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʪ ʥʦʨʤʘʪʠʚʥʦʡ ʤʦʞʝʪ 

ʙʳʪʴ ʩʣʝʜʫʁʱʠʤ: ʣʠʙʦ ʦʪʢʣʦʥʝʥʠʝ ʚ ʢʦʥʮʝ ʤʝʩʷʮʘ 

ʧʦʣʥʦʩʪʴʶ ʩʧʠʩʳʚʘʝʪʩʷ ʥʘ ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʣʠʙʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʦʪʛʨʫʞʝʥʥʦʡ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʦʩʪʘʪʢʘʤʠ ʧʨʦʜʫʢʮʠʠ ʥʘ ʩʢʣʘʜʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʠ ʤʦʞʝʪ 

ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʚʝʣʠʯʠʥʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʘ ʦʥʘ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʥʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʜʘʞ, ʨʝʥʪʘ-

ʙʝʣʴʥʦʩʪʴ ʦʙʦʨʦʪʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʘʢʪʠʚʦʚ. 

ʊʘʢʞʝ ʦʙʲʝʢʪʦʤ ʚʣʠʷʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʪʘʪʦʢ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʩʢʣʘʜʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ 

ʩʧʦʩʦʙʘ ʫʯʝʪʘ ʚ ʙʘʣʘʥʩʝ ʙʫʜʫʪ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʪʘʪʴʠ çʛʦʪʦʚʘʷ ʧʨʦʜʫʢʮʠʷè. ɸ ʵʪʦ ʧʦʚʣʠʷʝʪ ʥʘ ʩʣʝ-

ʜʫʁɦ ʠʝ ʬʠʥʘʥʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ: ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʝʢʫʱʝʡ ʣʠʢʚʠʜʥʦʩʪʠ, ʙʳʩʪʨʦʡ ʣʠʢʚʠʜʥʦʩʪʠ, ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʳʤʠ ʦʙʦʨʦʪʥʳ-

ʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʙʦʨʦʪʥʦʛʦ ʢʘʧʠʪʘ-

ʣʘ, ʘʢʪʠʚʦʚ, ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ 

ʘʢʪʠʚʦʚ, ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʦʙʦʨʦʪʥʳʭ 

ʘʢʪʠʚʦʚ. ʇʦʩʢʦʣʴʢʫ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʥʘ ʦʩ-

ʪʘʪʦʢ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʙʫʜʝʪ ʟʘʤʝʪʥʦ ʚʣʠʷʥʠʝ ʥʘ 

ʦʙʦʨʦʪʥʳʝ ʘʢʪʠʚʳ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʥʘ ʚʘʣʶʪʫ ʙʘ-

ʣʘʥʩʘ ʚ ʮʝʣʦʤ [3]. 

ʊʘʙʣʠʮʘ 1  

ʌʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʥʘʥʩʦʚʦʛʦ ʘʥʘʣʠʟʘ 

 

ʇʦʢʘʟʘʪʝʣʠ 
ʆʙʦʟʥʘ-

ʯʝʥʠʝ 
ʌʦʨʤʫʣʘ ʨʘʩʯʝʪʘ 

ʃʠʢʚʠʜʥʦʩʪʠ ʠ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ: 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʢʫʱʝʡ ʣʠʢʚʠʜʥʦʩʪʠ 
ʂʪʣ 

ʌ. ˉ1 ʩʪʨ.290 / 

/ (ʩʪʨ.610 + ʩʪʨ.620 + ʩʪʨ.630 + ʩʪʨ.660) 

ʢʦʵʬʬʠʮʠʝʥʪ ʙʳʩʪʨʦʡ (ʩʨʦʯʥʦʡ) ʣʠʢʚʠʜʥʦ-

ʩʪʠ 
ʂʙʣ 

ʌ. ˉ1 (ʩʪʨ.290 ï ʩʪʨ.230 ï ʩʪʨ.220 ï 

- ʩʪʨ.210) / (ʩʪʨ.690 - ʩʪʨ.640 - ʩʪʨ.650) 

ʢʦʵʬʬʠʮʠʝʥʪ ʘʙʩʦʣʶʪʥʦʡ ʣʠʢʚʠʜʥʦʩʪʠ ʂʘʣ 
ʌ. ˉ1 (ʩʪʨ.260 + ʩʪʨ.250) / 

/ (ʩʪʨ.690 ï ʩʪʨ.640 ï ʩʪʨ.650) 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʤrʠ 

ʦʙʦʨʦʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 
ʂʩʦʩ 

ʌ. ˉ1 (ʩʪʨ.490 + ʩʪʨ.640 + ʩʪʨ.650 ï 

- ʩʪʨ.190) / ʩʪʨ.290 

ʌʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ: 

ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʂʬʫ 

ʌ. ˉ1 (ʩʪʨ.490 + ʩʪʨ.590 + ʩʪʨ.640 + 

+ ʩʪʨ.650) / ʩʪʨ.300 

ʢʦʵʬʬʠʮʠʝʥʪ ʘʚʪʦʥʦʤʠʠ (ʬʠʥʘʥʩʦʚʦʡ ʥʝʟʘ-

ʚʠʩʠʤʦʩʪʠ) 
ʂʘʚʪ 

ʌ. ˉ1 (ʩʪʨ.490 + ʩʪʨ.640 + ʩʪʨ.650) / ʩʪʨ.300 

ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʂʩʢ/ʟʢ 
ʌ. ˉ1 (ʩʪʨ.490 + ʩʪʨ.640 + ʩʪʨ.650) / 

/ (ʩʪʨ.590 +ʩʪʨ.690 ï ʩʪʨ.640 - ʩʪʨ.650) 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʠ: 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʜʘʞ ʧʦ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʧʨʠʙʳʣʠ 

ʈʧʨ 

 

ʌ. ˉ2, ʧʨʠʙʳʣʴ ʦʪ ʧʨʦʜʘʞ / ʌ. ˉ 2, ɺʈʇ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʜʘʞ ʧʦ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʈʧʨ(ʯ) ʌ. ˉ2, ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ/ ʌ. ˉ 2, ɺʈʇ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʈʩʢ 
ʌ. ˉ2, ʧʨʠʙʳʣʴ ʜʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ / 

/ ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (ʌ. ˉ1 ʩʪʨ.490) 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʘʢʪʠʚʦʚ ʈʘʢʪ 
ʌ. ˉ2, ʧʨʠʙʳʣʴ ʜʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ / ʉʨʝʜ-

ʥʝʝ ʟʥʘʯʝʥʠʝ (ʌ. ˉ1 (ʩʪʨ.300)) 

ɼʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ: 

ʬʦʥʜʦʦʪʜʘʯʘ 
ʌʦʪʜ 

ʌ. ˉ2, ʩʪʨ.010 / 

/ ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (ʌ. ˉ1 (ʩʪʨ.120)) 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʘʢʪʠ-

ʚʦʚ 
ʂʦʙʱ.ʦʙ 

ʌ. ˉ2, ʩʪʨ.010 / 

/ ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (ʌ. ˉ1 (ʩʪʨ.300)) 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʦʙʦʨʦʪʥʳʭ 

ʘʢʪʠʚʦʚ 
ʂʦʙ.ʆʙ.ʘ 

ʌ. ˉ2, ʩʪʨ.020 / 

/ ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (ʌ.ˉ1(ʩʪʨ.290)) 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʢʘʧʠʪʘʣʘ 
ʂʦʙ.ʩʢ 

ʌ. ˉ2, ʩʪʨ.010 / 

/ ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (ʌ. ˉ1 ʩʪʨ.490) 

 



ɺʝʩʪʥʠʢ ʂʝʤɻʋ ˉ 1 (41) 2010 

 

 46 

 

 

 

 

 

ʕʃɽʄɽʅʊʓ 

ʋʏɽʊʅʆʁ 

ʇʆʃʀʊʀʂʀ 

 ʆɹʒɽʂʊʓ ɺʃʀʗʅʀʗ 

 

ɺʓʈʋʏʂɸ 

 

ʉɽɹɽʉʊʆʀʄʆʉʊʔ 

 

ʆʇɽʈɸʎʀʆʅʅʓɽ 

ɼʆʍʆɼʓ 

 

ʆʇɽʈɸʎʀʆʅʅʓɽ 

ʈɸʉʍʆɼʓ 

 

ʉʊɸʊʔʀ 

ʆʊʏɽʊʅʆʉʊʀ 

 

ʌʀʅɸʅʉʆɺʓɽ 

ʂʆʕʌʌʀʎʀɽʅʊʓ: 

- ʃʀʂɺʀɼʅʆʉʊʀ; 

- ʌʀʅɸʅʉʆɺʆʁ 
ʋʉʊʆʁʏʀɺʆʉʊʀ; 

- ɼɽʃʆɺʆʁ ɸʂʊʀɺʅʆʉʊʀ; 

- ʈɽʅʊɸɹɽʃʔʅʆʉʊʀ 

ʈʠʩ. 1. ʉʭʝʤʘ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ 

 

 

ʀ ʪʘʢ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʫʯʝʪʥʦʡ ʧʦ-

ʣʠʪʠʢʠ ʚʣʠʷʝʪ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʥʘ ʟʥʘʯʝʥʠʷ 

ʩʪʘʪʝʡ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ 

ʬʠʥʘʥʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ 

ʧʦʟʚʦʣʠʣ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʚʣʠʷʥʠʷ 

ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʠ. ɺ ʪʘʙʣʠʮʝ 2 ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʥʦ, 

ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʵʣʝʤʝʥʪʳ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʠ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʚʣʠʷʶʪ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʵʣʝʤʝʥʪʦʚ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ 

 

ˉ 

ʧ/ʧ 
ʕʣʝʤʝʥʪ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʠ 

ʅʘʧʨʘʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʠ  

ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʫʚʝʣʠʯʝʥʠʝ ʫʤʝʥʴʰʝʥʠʝ 

1.  
ʇʝʨʝʦʮʝʥʢʘ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚ: 

ʜʦʦʮʝʥʢʘ ʂʬʫ, ʂʘʚʪ, ʂʟʢ/ʩʢ, ʏɸ 
ʈʧʨ, ʈʩʢ, ʈʘʢʪ, ʌʦʪʜ, 

ʂʦʙʱ.ʦʙ, ʂʦʙ.ʩʢ 

ʫʮʝʥʢʘ 
ʈʧʨ, ʈʩʢ, ʈʘʢʪ, ʌʦʪʜ, 

ʂʦʙʱ.ʦʙ, ʂʦʙ.ʩʢ 
ʂʬʫ, ʂʘʚʪ, ʂʟʢ/ʩʢ, ʏɸ 

2.  
ʇʨʠʤʝʥʝʥʠʝ ʫʩʢʦʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʤʦʨ-

ʪʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ: 
ʂʪʣ, ʂʩʦʩ, ʌʦʪʜ, ʂʦʙʱ.ʦʙ ʈʧʨ, ʈʩʢ, ʈʘʢʪ, ʈʦʙ.ʢ, ʏɸ 

3.  
ʉʧʠʩʘʥʠʝ ʩʪʦʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, 

ʩʪʦʠʤʦʩʪʴʶ ʤʝʥʝʝ 20 ʪʳʩʷʯ. 
ʂʩʦʩ, ʌʦʪʜ, ʂʦʙʱ.ʦʙ ʈʧʨ, ʈʩʢ, ʈʘʢʪ, ʈʦʙ.ʢ, ʏɸ 

4.  
ʋʯʝʪ ʨʝʤʦʥʪʘ ʦʩ-

ʥʦʚʥʳʭ ʩʨʝʜʩʪʚ 

ʨʘʩʭʦʜʳ ʙʫʜʫɦ ʠʭ 

ʧʝʨʠʦʜʦʚ 
ʂʪʣ ʂʩʦʩ, ʂʦʙ.ʤʟ 

ʩʦʟʜʘʥʠʝ ʨʝʟʝʨʚʘ ʂʬʫ, ʂʘʚʪ, ʂʟʢ/ʩʢ, ʈʧʨ, ʈʘʢʪ, ʈʦʙ.ʢ, ʂʦʙ.ʤʟ 

5.  

ɺʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ 

ʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʦʜʣʝʞʘʱʠʭ ʛʦʩ. 

ʨʝʛʠʩʪʨʘʮʠʠ: 

ʏɸ 
ʈʧʨ, ʈʩʢ, ʈʘʢʪ, ʈʦʙ.ʢ, 

ʂʩʦʩ, ʌʦʪʜ 

6.  

ʅʘʯʠʩʣʝʥʠʝ ʘʤʦʨʪʠʟʘʮʠʠ ʥʝʤʘʪʝʨʠʘʣʴ-

ʥʳʭ ʘʢʪʠʚʦʚ ʩʧʦʩʦʙʦʤ ʫʤʝʥʴʰʘʝʤʦʛʦ ʦʩ-

ʪʘʪʢʘ 

ʈʧʨ, ʈʩʢ, ʈʘʢʪ, ʈʦʙ.ʢ, ʏɸ 

7.  ʉʧʠʩʘʥʠʷ ʊɿʈ ʫʧʨʦʱʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʂʪʣ, ʈʧʨ, ʈʩʢ, ʈʘʢʪ, ʈʦʙ.ʢ 
ʂʩʦʩ, ʂʦʙʱ.ʦʙ, ʂʩʦʩ, 

ʂʦʙ.ʤʟ 

8.  

ʆʮʝʥʢʘ ʩʧʠʩʳʚʘʝʤʳʭ ʤʘ-

ʪʝʨʠʘʣʴʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʧʘʩʦʚ 

ʌʀʌʆ ʂʪʣ, ʈʧʨ, ʈʩʢ, ʏɸ ʂʦʙʱ.ʦʙ, ʂʦʙ.ʤʟ 

ʃʀʌʆ ʂʦʙʱ.ʦʙ, ʂʦʙ.ʤʟ ʂʪʣ, ʈʧʨ, ʈʩʢ, ʏɸ 

9.  

ʇʦʨʷʜʦʢ ʩʧʠʩʘʥʠʷ ʦʪʢʣʦʥʝʥʠʷ ʬʘʢʪʠʯʝ-

ʩʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʪ ʥʦʨʤʘʪʠʚʥʦʡ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʦʩʪʘʪʢʘʤ ʠ ʨʝʘʣʠʟʦ-

ʚʘʥʥʦʡ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʂʪʣ, ʂʦʙ.ʤʟ ʂʦʙʱ.ʦʙ, 

ʂʦʙ.ʩʢ, ʏɸ 
ʂʩʦʩ, ʈʧʨ 
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10.  

ʉʧʠʩʘʥʠʝ ʩʧʝʮʦʜʝʞʜʳ ʩʦ ʩʨʦʢʦʤ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʤʝʥʝʝ 12 ʤʝʩʷʮʝʚ ʣʠʥʝʡʥʳʤ 

ʩʧʦʩʦʙʦʤ 

ʂʪʣ, ʂʩʦʩ, ʈʧʨ, ʈʩʢ, ʈʘʢʪ, 

ʈʦʙ.ʢ, ʏɸ 
ʂʦʙʱ.ʦʙ, ʂʦʙ.ʤʟ 

11.  ʉʨʦʢ ʩʧʠʩʘʥʠʝ ʅʀʆʂʈ ʂʪʣ, ʂʩʦʩ, ʂʦʙʱ.ʦʙ, ʈʧʨ, ʈʩʢ, ʈʘʢʪ, ʈʦʙ.ʢ, ʏɸ 

12.  

ʉʧʠʩʘʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʘʩʭʦʜʦʚ ʠ 

ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʦʜʘʞʫ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʂʪʣ ʂʦʙʱ.ʦʙ, ʂʦʙ.ʤʟ, 

ʂʦʙ.ʩʢ, ʏɸ 
ʂʩʦʩ, ʈʧʨ 

13.  
ʇʝʨʝʚʦʜ ʜʦʣʛʦʩʨʦʯʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʚ 

ʢʨʘʪʢʦʩʨʦʯʥʫʶ 
 ʂʪʣ, ʂʙʣ, ʂʩʦʩ 

14.  

ɺʢʣʶʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ, ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʧʦʣʫʯʝʥʠʝʤ ʟʘʡʤʦʚ ʠ ʢʨʝʜʠʪʦʚ 

ʚ ʩʦʩʪʘʚ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

ʂʪʣ, ʂʙʣ, ʈʩʢ,ʏɸ ʂʦʙʱ.ʦʙ, ʂʩʦʩ 

15.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʦʠʤʦ-

ʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ ʙʝʟ ʫʯʝʪʘ 

ʩʫʤʤʦʚʳʭ ʨʘʟʥʠʮ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘ-

ʪʨʘʪ 

ʏɸ, ʂʩʦʩ 
ʂʪʣ, ʂʙʣ, ʂʘʙ, ʈʧʨ, ʈʩʢ, 

ʈʘʢʪ, ʈʦʙ.ʢ, ʂʦʙʱ.ʦʙ 

16.  
ʉʦʟʜʘʥʠʝ ʨʝʟʝʨʚʦʚ ʧʦ ʩʦʤʥʠʪʝʣʴʥʳʤ 

ʜʦʣʛʘʤ 
ʂʦʙʱ.ʦʙ 

ʂʪʣ, ʂʙʣ, ʈʩʢ, ʈʘʢʪ, ʈʦʙ.ʢ, 

ʏɸ, ʂʩʦʩ 

17.  
ʉʦʟʜʘʥʠʝ ʨʝʟʝʨʚʦʚ ʧʨʝʜʩʪʦʷʱʠʭ ʨʘʩʭʦ-

ʜʦʚ 
ʂʪʣ, ʂʬʫ, ʂʘʚʪ, ʂʟʢ/ʩʢ, 

ʈʩʢ, ʈʘʢʪ, ʈʦʙ.ʢ, ʂʦʙʱ.ʦʙ, 

ʂʦʙ.ʤʟ ʂʦʙ.ʩʢ 

18.  
ʄʝʪʦʜ ʫʯʝʪʘ ʧʦʩʪʫʧʣʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ʧʦʤʦʱʠ 
ʂʪʣ, ʂʙʣ, ʂʬʫ, ʂʘʚʪ, ʏɸ 

ʂʩʦʩ, ʂʟʢ/ʩʢ, ʈʩʢ, 

ʂʦʙʱ.ʦʙ, ʂʦʙ.ʤʟ ʂʦʙ.ʩʢ 

19.  

ʇʨʠʟʥʘʥʠʝ ʚʳʨʫʯʢʠ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʨʘ-

ʙʦʪ ʩ ʜʣʠʪʝʣʴʥʳʤ ʮʠʢʣʦʤ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʧʦ ʤʝʨʝ ʛʦʪʦʚʥʦʩʪʠ 

ʈʧʨ, ʈʩʢ, ʈʘʢʪ, ʈʦʙ.ʢ, 

ʂʦʙʱ.ʦʙ, ʂʩʦʩ, ʂʦʙ.ʤʟ, 

ʌʦʪʜ,ʏɸ 

 

 

 

ʇʦʥʠʤʘʷ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʯʝʪʥʳʭ ʜʘʥ-

ʥr ʭ, ʦʨʛʘʥʠʟʘʮʠʷ ʩʧʦʩʦʙʥʘ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʩʚʦʶ 

ʦʪʯʝʪʥʦʩʪʴ ʠ ʬʠʥʘʥʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʠʟʤʝʥʷʪʴ 

ʠʭ ʚ ʥʫʞʥʦʤ ʝʤʫ ʥʘʧʨʘʚʣʝʥʠʠ. ʊʦ ʝʩʪʴ ʫʯʝʪʥʘʷ ʧʦ-

ʣʠʪʠʢʘ, ʧʨʠ ʜʦʣʞʥʦʤ ʫʤʝʥʠʠ ʠ ʞʝʣʘʥʠʠ, ʤʦʞʝʪ ʧʨʝ-

ʚʨʘʪʠʪʴʩʷ ʚ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʬʠʥʘʥʩʦʚʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ʀʅʅʆɺɸʎʀʀ ï ʇʋʊʔ ʇʆɺʓʐɽʅʀʗ ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹʅʆʉʊʀ  

ʄɽʊɸʃʃʋʈɻʀʏɽʉʂʀʍ ʇʈɽɼʇʈʀʗʊʀʁ 

ɺ. ɸ. ɹʳʩʪʨʦʚ, ʅ. ʀ. ʅʦʚʠʢʦʚ 

 

ɺ ʩʪʘʪʴʝ ʩʪʨʘʪʝʛʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʫʧʨʦʯʥʝʥʠʷ ʩʤʝʥʥʳʭ ʜʝʪʘʣʝʡ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʣʠʤʠʪʠʨʫʶʱʠʭ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʦʩʪ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʦʚ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ, ʜʦʣʛʦʚʝʯʥʦʩʪʠ, ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ. 

In article strategy of innovative decisions is directed on perfection of technological processes of hardening rep-

laceable the details of the capital equipment limiting and providing growth of productivity of metallurgical units at 

the expense of increase of reliability, durability, working capacity. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʠ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤʝʪʘʣʣʫʨ-

ʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

 

ʆʧʨʝʜʝʣʷʶʱʝʡ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʤʝʪʘʣʣʫʨʛʠʯʝ-

ʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʦ 2015 ʛ. ʠ ʥʘ ʜʘʣʴʥʝʡʰʫʶ ʧʝʨ-

ʩʧʝʢʪʠʚʫ ʩʯʠʪʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʜʲʝʤʘ 

ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʥʘ ʦʩʥʦʚʝ ʠʥʥʦʚʘʮʠʡ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ, ʙʘʟʠʨʫʶʱʝʝʩʷ ʥʘ ʪʘʢʠʭ ʧʦʣʦʞʝ-

ʥʠʷʭ, ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝ-
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ʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʩʥʦʚʦʧʦʣʘʛʘʶ-

ʱʠʤʠ ʚ ʧʣʘʥʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʝʪʘʣʣʫʨ-

ʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʬʠʥʘʥʩʦ-

ʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʪʦʛʘʤʠ ʨʘʙʦʪʳ ʪʨʝʭ 

ʢʦʤʙʠʥʘʪʦʚ ï ʄʄʂ, ʅʃʄʂ, çʉʝʚʝʨʩʪʘʣʴè. ʆʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʞʝʛʦʜʥʦ ʙʦʣʝʝ 50 % ʚʩʝʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʧʨʦʢʘʪʘ ʚ ʈʦʩʩʠʠ, ʬʦʨʤʠʨʫʶʪ 60 % ʧʨʠʙʳʣʠ. ʂ 

ʥʠʤ ʧʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠʙʣʠʞʘʶʪʩʷ ʠ ʜʨʫ-

ʛʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʢʦʤʧʘʥʠʠ (çɽʚʨʘʟʭʦʣʜʠʥʛè, 

çʄʝʯʝʣè, ʧʨʝʜʧʨʠʷʪʠʷ ʜʨʫʛʠʭ ʢʨʫʧʥʳʭ ʭʦʣʜʠʥʛʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʆʕʄʂ, çʋʨʘʣʴʩʢʘʷ ʩʪʘʣʴè), ʥʘ ʢʦʪʦʨʳʝ 

ʧʨʠʭʦʜʠʪʩʷ 36,2 % ʚʳʧʫʩʢʘ ʧʨʦʢʘʪʘ ʚ ʩʪʨʘʥʝ ʠ 21 % 

ʧʨʠʙʳʣʠ. ʋʨʦʚʝʥʴ ʟʘʛʨʫʟʢʠ ʤʦʱʥʦʩʪʝʡ ʥʘ ʜʘʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 90 %, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʧʨʦʚʦʜʠʤʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʟʤʝʥʝ-

ʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪʨʘʞʘʶʪ ʧʦʟʠʪʠʚʥʳʝ ʧʨʦʮʝʩ-

ʩʳ ʚ ʩʧʦʩʦʙʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʪʘʣʣʘ: ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʚʳʧʣʘʚʢʠ ʩʪʘʣʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʢʘʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʥʝ-

ʧʨʝʨʳʚʥʦʡ ʨʘʟʣʠʚʢʠ ʩʪʘʣʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʦʢʨʘʱʝ-

ʥʠʶ ʦʙʦʨʦʪʥʳʭ ʦʪʭʦʜʦʚ ʚ ʤʝʪʘʣʣʫʨʛʠʠ; ʫʚʝʣʠʯʝʥʠʝ 

ʛʣʫʙʠʥʳ ʧʝʨʝʨʘʙʦʪʢʠ ʤʝʪʘʣʣʘ; ʫʩʢʦʨʝʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʚʪʦʨʠʯʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʚ ʈʦʩʩʠʠ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ 

ʠʟʤʝʥʝʥʠʠ ʩʦʦʪʥʦʰʝʥʠʷ ʚʳʧʣʘʚʢʠ ʯʫʛʫʥʘ ʠ ʩʪʘʣʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ, ʩʪʨʫʢʪʫʨʥʳʝ ʬʘʢʪʦʨʳ ʠ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʢʘ ʦʢʘ-

ʟʳʚʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. 

ʀʥʥʦʚʘʮʠʠ ʠ ʠʭ ʜʠʥʘʤʠʢʘ ʷʚʣʷʶʪʩʷ ʩʚʦʝʦʙʨʘʟ-

ʥʳʤ ʙʘʨʦʤʝʪʨʦʤ ʩʦʩʪʦʷʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠ-

ʢʠ. ʆʥʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ 

ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʪʚʝʯʘʶʱʫʶ 

ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʦʯʥʦʡ ʢʦʥʲʶʥʢʪʫʨʳ. ʆ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʨʦʩʩʠʡʩʢʫʶ 

ʵʢʦʥʦʤʠʢʫ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʬʘʢʪ 

ʚʣʦʞʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʘʟʚʠʪʠʝ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ ʈʌ, ʢʦʪʦʨʳʝ ʚ 2007 ʛ. ʩʦʩʪʘʚʠʣʠ ʘʙ-

ʩʦʣʶʪʥʳʡ ʧʨʠʪʦʢ ʢʘʧʠʪʘʣʘ ʚ 82,3 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ 

ʉʐɸ. ʅʘʯʠʥʘʷ ʩ 2003 ʛ., ʯʝʨʥʘʷ ʤʝʪʘʣʣʫʨʛʠʷ ʩʪʘʥʦ-

ʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ ʧʦ ʚʢʣʘʜʫ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʨʦʩʪ, ʜʦʣʷ ʝʝ ʚ ʬʠʥʘʥʩʦʚʦʤ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʠ ʫʚʝʣʠʯʠʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ï ʩ 9,5 % ʚ 

2000 ʛ. ʜʦ 25,36 % ʚ 2006 ʛ. ʆʙ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʣʫʯ-

ʰʝʥʠʠ ʩʠʪʫʘʮʠʠ ʚ ʦʪʨʘʩʣʠ ʚ 2005 ï 2007 ʛʛ. ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʦʙʲʝʤʘʤʠ ʚʦʚʣʝʢʘʝʤʦʛʦ ʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʝʨʚʠʯʥʦʛʦ ʩʳʨʴʷ ʠ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʜʠʥʘʤʠʢʠ ʟʘʪʨʘʪ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʧʘʜʥʳʭ ʢʦʤʧʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʚʳ-

ʜʝʣʠʪʴ ʢʘʢ ʥʘʣʠʯʠʝ ʩʦʚʧʘʜʝʥʠʡ, ʪʘʢ ʠ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʦʪʣʠʯʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 

ʉʪʨʫʢʪʫʨʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ  

ʠ ʟʘʧʘʜʥʳʭ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ 

 

ʂʦʤʧʘʥʠʷ ɻʦʜ 

ʉʝʙʝʩʪʦʠ-

ʤʦʩʪʴ,  

ʤʣʥ. ʝʚʨʦ 

ɺʠʜʳ ʟʘʪʨʘʪ, % ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʩr ʨʴʝ, 

ʤʘʪʝʨʠʘ-

ʣʳ, % 

ʪʦʧʣʠʚʦ, ʵʥʝʨ-

ʛʠʷ, ʪʨʘʥʩ-

ʧʦʨʪʥʳʝ ʨʘʩʭʦ-

ʜʳ, % 

ʦʧʣʘʪʘ ʪʨʫ-

ʜʘ ʠ ʩʦʮʠ-

ʘʣʴʥʳʝ ʥʘʣʦ-

ʛʠ, % 

ʘʤʦʨʪʠʟʘʮʠʷ ʠ 

ʠʟʥʦʩ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ, % 

ʧʨʦʯʠʝ 

ʨʘʩʭʦʜʳ, 

% 

Corus Group 
2000 

2007 

9211 

9460 

37,76 

48,46 

14,08 

16,15 

20,90 

19,49 

11,11 

3,70 

16,15 

12,20 

Arcelor 
2002 

2007 

24365 

29323 

49,14 

54,53 

14,34 

15,56 

19,29 

16,71 

5,06 

4,41 

12,17 

8,79 

Thyssen 

Krupp 

2000 

2007 

36064 

42578 

59,89 

60,30 

9,89 

7,02 

20,05 

21,02 

5,20 

5,14 

9,86 

6,52 

çʉʝʚʝʨʩʪʘʣʴè 
2003 

2007 

54200 

89700 

63,2 

67,8 

9,9 

7,2 

11,2 

9,5 

2,9 

2,6 

12,8 

12,9 

MMK  
2002 

2007 

47513 

105186 

62,0 

73,0 

5,0 

5,0 

10,0 

6,0 

3,0 

3,0 

20,0 

13,0 

ɿʉʄʂ 
2003 

2007 

37232 

57534 

68,4 

70,5 

5,3 

6,6 

11,7 

9,5 

2,9 

2,8 

11,7 

10,6 

 

 

ɼʣʷ ʤʠʨʦʚʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʭʘʨʘʢʪʝʨʝʥ ʦʧʝʨʝ-

ʞʘʶʱʠʡ ʨʦʩʪ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʩʫʨʩʥʳʤ ʦʙʝʩ-

ʧʝʯʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫ-

ʨʳ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʟʘʨʫʙʝʞʥʳʭ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ 

ʢʦʤʧʘʥʠʡ ʚʳʷʚʠʣ ʨʦʩʪ ʜʦʣʠ ʟʘʪʨʘʪ ʥʘ ʩʳʨʴʝ ʠ ʤʘʪʝ-

ʨʠʘʣʳ ʚ 2004 ï 2007 ʛʛ. ʧʦ ʧʨʠʯʠʥʝ ʨʝʟʢʦʛʦ ʧʦʚʳ-

ʰʝʥʠʷ ʮʝʥ ʥʘ ʦʩʥʦʚʥʦʝ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʝ ʩʳʨʴʝ 

(ʨʫʜʘ, ʫʛʦʣʴ, ʣʦʤ). ɼʣʷ ʟʘʧʘʜʥʳʭ ʢʦʤʧʘʥʠʡ ʭʘʨʘʢ-

ʪʝʨʥʘ ʤʝʥʴʰʘʷ ʜʦʣʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ (48õ61 %) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʦʩʩʠʡʩʢʠʤʠ 

ʢʦʤʧʘʥʠʷʤʠ (75õ83 %). ʕʪʦ ʩʥʠʞʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ 

ʦʙʱʠʭ ʟʘʪʨʘʪ ʢʦʤʧʘʥʠʡ ʦʪ ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʦʚ 

ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʩʪʨʫʢʪʫʨʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘ-

ʪʨʘʪ ʟʘʧʘʜʥʳʭ ʢʦʤʧʘʥʠʡ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʨʝʩʫʨʩʳ ʦʧʨʝʜʝʣʷʶʪ ʦʢʦʣʦ 16 % ʠʟʜʝʨʞʝʢ. ʆʩʥʦʚ-

ʥʳʝ ʨʘʟʣʠʯʠʷ ʩʚʷʟʘʥʳ ʩ ʮʝʥʘʤʠ ʥʘ ʫʢʘʟʘʥʥʳʝ ʨʝʩʫʨ-
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ʩʳ, ʪʘʢ ʢʘʢ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʫ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʥʘ 15õ20 % ʚʳʰʝ, ʯʝʤ ʫ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʝʡ. ʅʘ 2004 ʛ. ʧʨʠʰʝʣʩʷ ʧʠʢ ʨʦʩʪʘ ʟʘʪʨʘʪ 

ʥʘ ʩʳʨʴʝ ʠ ʤʘʪʝʨʠʘʣʳ: ʧʦ Corns Group ï ʩ 3,3 ʜʦ  

4,6 ʤʣʨʜ. ʝʚʨʦ (ʜʦʣʷ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʫʚʝʣʠʯʠʣʠʩʴ ʩ 

43,08 % ʜʦ 48,19 %), Arcelor ï ʩ 12 ʜʦ 16 ʤʣʨʜ. ʝʚʨʦ 

(52,91 % ʧʨʦʪʠʚ 46,93 % ʚ 2003 ʛ.), Thyssen Krupp ï 

ʩ 20 ʜʦ 26 ʤʣʨʜ. ʝʚʨʦ (ʩ 56,5 ʜʦ 59,43 %). ʇʨʠʯʠʥʦʡ 

ʨʦʩʪʘ ʟʘʪʨʘʪ ʚ ʤʝʪʘʣʣʫʨʛʠʠ ɽʉ ʩʪʘʣ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʡ 

ʫʨʦʚʝʥʴ ʧʦʚʳʰʝʥʠʷ ʮʝʥ ʚ 2004 ï 2006 ʛʛ. ʥʘ ʠʩʧʦʣʴ-

ʟʫʝʤʳʝ ʢʦʤʧʘʥʠʷʤʠ ʨʝʩʫʨʩʳ: ʥʘ ʨʫʜʫ ï 19õ20 %, ʥʘ 

ʫʛʦʣʴ ï ʦʢʦʣʦ 25 %, ʥʘ ʣʦʤ ï 44õ 48 % [1 ï 3]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʦʠʤʦʩʪʥʳʭ ʧʨʦʧʦʨʮʠʡ ʚ ʵʢʦʥʦ-

ʤʠʢʝ ʈʦʩʩʠʠ ʦʧʨʝʜʝʣʷʶʪ ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʚ ʩʪʨʫʢ-

ʪʫʨʝ ʟʘʪʨʘʪ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪ ʤʝʪʘʣʣʫʨʛʠʠ 

ʜʨʫʛʠʭ ʩʪʨʘʥ ʤʠʨʘ. ɺ ʪʝʯʝʥʠʝ 2004 ï 2006 ʛʛ. ʥʘ 

ʩʳʨʴʝʚʦʤ ʨʳʥʢʝ ʈʦʩʩʠʠ ʧʨʦʠʟʦʰʣʠ ʩʣʝʜʫʶʱʠʝ ʠʟ-

ʤʝʥʝʥʠʷ: ʮʝʥʳ ʥʘ ʞʝʣʝʟʦʨʫʜʥʦʝ ʩʳʨʴʝ ʫʚʝʣʠʯʠʣʠʩʴ 

ʥʘ 158 %, ʢʦʢʩ ï ʥʘ 150 %, ʫʛʣʠ ï ʥʘ 50 %, ʬʝʨʨʦ-

ʩʧʣʘʚʳ ï ʥʘ 65 %. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ 

2003 ï 2007 ʛʛ. ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʝʪʘʣʣʘ ʚ 

ʈʦʩʩʠʠ ʥʘ ʢʨʫʧʥʝʡʰʠʭ ʢʦʤʙʠʥʘʪʘʭ ʧʨʠʤʝʨʥʦ ʚ  

1,5 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʫ ʘʥʘʣʦʛʠʯʥʳʭ ʟʘʧʘʜʥʳʭ ʟʘʚʦʜʦʚ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʥʘ 

ʪʨʝʭ ʢʨʫʧʥʝʡʰʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ  

1,3 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ɽʉ, ʚ 2 ʨʘʟʘ ʥʠ-

ʞʝ, ʯʝʤ ʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʟʘʚʦʜʘʭ ʉʐɸ, ʠ ʚ 5 ʨʘʟ 

ʥʠʞʝ, ʯʝʤ ʥʘ ʤʠʥʠ-ʟʘʚʦʜʘʭ ʉʐɸ ʠ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʗʧʦʥʠʠ. ʅʘ ʰʝʩʪʠ ʢʨʫʧʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠ-

ʷʪʠʷʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʥʠʞʝ, ʯʝʤ ʟʘ ʨʫʙʝ-

ʞʦʤ, ʚ 2,1õ8,3 ʨʘʟʘ. ʕʪʠ ʨʘʟʣʠʯʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʢʘʢ 

ʦʙʲʝʢʪʠʚʥʳʤʠ (ʨʘʟʣʠʯʠʷ ʩʦʙʩʪʚʝʥʥʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʠ ʪʨʫʜʘ), ʪʘʢ ʠ ʩʫʙʲʝʢʪʠʚʥʳʤʠ (ʨʘʟʣʠʯʠʷ ʚ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʝʜʧʨʠʷʪʠʡ) ʬʘʢʪʦʨʘʤʠ. 

ɿʘ ʨʫʙʝʞʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʠ ʧʦʜ-

ʩʦʙʥʳʭ ʮʝʭʦʚ (ʘʛʣʦʬʘʙʨʠʢʠ, ʢʦʧʨʦʚʳʝ, ʨʝʤʦʥʪʥʳʝ, 

ʪʨʘʥʩʧʦʨʪʥʳʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ ʪ. ʜ.) ʥʝ ʚʭʦʜʠʪ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʈʦʩʩʠʠ, ʚ ʩʦʩʪʘʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ. ʇʦʵʪʦʤʫ ʚ ʩʦʧʦʩʪʘʚʠʤʳʭ ʫʩʣʦʚʠʷʭ ʯʠʩʣʝʥ-

ʥʦʩʪʴ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʝʪʘʣʣʫʨʛʠʯʝ-

ʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʙʳʣʘ ʙʳ ʧʨʠʤʝʨʥʦ ʚ 1,5õ2 ʨʘʟʘ 

ʥʠʞʝ ʬʘʢʪʠʯʝʩʢʦʡ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, 

ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ (ʚ ʩʦʧʦʩʪʘʚʠʤʳʭ ʫʩʣʦ-

ʚʠʷʭ) ʥʘ ʫʢʘʟʘʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʠʤʝʨʥʦ ʚ 1,3õ2 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʥʘ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʉʐɸ, ʠ ʚ 3õ4 ʨʘʟʘ 

ʥʠʞʝ, ʯʝʤ ʥʘ ʤʠʥʠ-ʟʘʚʦʜʘʭ ʉʐɸ ʠ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʗʧʦʥʠʠ. ʎʝʥʘ ʨʘʙʦʯʝʡ ʩʠʣʳ ʥʘ ʢʨʫʧʥʝʡʰʠʭ ʧʨʝʜʧʨʠ-

ʷʪʠʷʭ ʈʦʩʩʠʠ ʧʨʠʤʝʨʥʦ ʚ 6õ8 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʠ 9õ14 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʚ 

ʉʐɸ ʠ ʗʧʦʥʠʠ. ʇʦ ʬʘʢʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʟʘʪʨʘʪʳ ʥʘ 

ʨʘʙʦʯʫʶ ʩʠʣʫ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ 

1,5õ2 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʚ ʗʧʦʥʠʠ ʠ ʥʘ ʤʠʥʠ-ʟʘʚʦʜʘʭ 

ʉʐɸ, ʠ ʚ 4õ5 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʟʘ-

ʚʦʜʘʭ ʉʐɸ ʠ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ [1 ï 4], ʥʦ ʵʪʦ çʢʦʥ-

ʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦè ʚʨʝʤʝʥʥʦʝ. 

ʂʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ï ʵʪʦ ʪʝ ʦʩʷʟʘʝʤʳʝ 

ʠ ʥʝʦʩʷʟʘʝʤʳʝ ʘʢʪʠʚʳ, ʢʦʪʦʨʳʤʠ ʚʣʘʜʝʝʪ ʤʝʪʘʣʣʫʨ-

ʛʠʯʝʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʪʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʦʚʰʝʩʪ-

ʚʘ, ʪ. ʝ. ʠʥʥʦʚʘʮʠʠ, ʢʦʪʦʨʳʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳ 

ʜʣʷ ʧʦʙʝʜʳ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ. ʀʥʪʝʛʨʘʣʴʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʵʣʝʤʝʥʪʘ: ʚʦ-ʧʝʨʚʳʭ, 

ʢʨʠʪʝʨʠʡ, ʦʪʨʘʞʘʶʱʠʡ ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ ʧʦʪʨʝʙʠʪʝʣʷ, ʪ. ʝ. ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ; 

ʚʦ-ʚʪʦʨʳʭ, ʢʨʠʪʝʨʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʨʘʩʯʝʪʘ ʵʪʦʛʦ ʢʨʠʪʝʨʠʷ ʯʘʱʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï 

ʩʨʝʜʥʷʷ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʥʦʨʤʘ ʨʝʥʪʘʙʝʣʴ-

ʥʦʩʪʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʚʨʝ-

ʤʝʥʥʦʝ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʤʦʞʝʪ ʧʦʚʳ-

ʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ, ʣʠʰʴ ʯʝʪʢʦ ʦʨʠʝʥʪʠʨʫ-

ʷʩʴ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʠ ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ 

ʧʦʣʥʳʤ ʫʯʝʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʠ 

ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʦʢʘʟʘ-

ʪʝʣʷʤʠ ʥʦʚʦʚʚʝʜʝʥʠʡ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʢʘʢ ʘʙʩʦʣʶʪʥʘʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʥʦʚʠʟʥʘ, ʧʨʠʦʨʠ-

ʪʝʪʥʦʩʪʴ ʠ ʧʨʦʛʨʝʩʩʠʚʥʦʩʪʴ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ, ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʭʦʟʷʡʩʪʚʦʚʘ-

ʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝ-

ʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨ. ɺʩʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʦʚʰʝʩʪʚʘ 

ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʪʝʭʥʠʢʦ-ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʦʛʦ ʫʨʦʚʥʷ ʥʦʚʦʚʚʝʜʝʥʠʷ ʠ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʦʩʪʠ. ʀʭ ʟʥʘʯʠʤʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʪʝʧʝʥʠ 

ʚʣʠʷʥʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ: ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢ-

ʮʠʠ, ʝʝ ʢʘʯʝʩʪʚʦ, ʦʙʲʝʤ ʧʨʦʜʘʞ ʠ ʧʨʠʙʳʣʠ, ʫʨʦʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʚʠʜʦʚ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʠʣʠ ʪʝʭʥʦʣʦʛʠʠ ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ ʧʦʢʘʟʘʪʝʣʴ ʠʭ ʧʘ-

ʪʝʥʪʥʦʡ ʠ ʣʠʮʝʥʟʠʦʥʥʦʡ ʯʠʩʪʦʪʳ ʠ ʟʘʱʠʪʳ, ʠʙʦ ʦʥʠ 

ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ 

ʧʝʨʚʦʛʦ ʨʦʜʘ, ʪ. ʝ. ʦʙʣʘʜʘʶʪ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴʶ, ʘʙ-

ʩʦʣʶʪʥʦʡ ʥʦʚʠʟʥʦʡ, ʥʦ ʠ ʷʚʣʷʶʪʩʷ ʦʨʠʛʠʥʘʣʴʥʳʤ 

ʦʙʨʘʟʮʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʪʠʨʘʞʠʨʦʚʘʥʠʝʤ 

ʧʦʣʫʯʘʶʪ ʥʦʚʰʝʩʪʚʘ-ʠʤʠʪʘʮʠʠ, ʢʦʧʠʠ ʠʣʠ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʚʪʦʨʦʛʦ ʨʦʜʘ. ʀʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʡ ʧʨʦʜʫʢʪ ʟʘʱʠʱʘʝʪʩʷ ʧʨʘʚʦʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʚʦʪ 

ʧʦʯʝʤʫ ʧʨʝʜʧʨʠʷʪʠʶ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʧʘʪʝʥʪʦʚ, ʣʠʮʝʥ-

ʟʠʡ, ʠʟʦʙʨʝʪʝʥʠʡ ʠ ʥʦʫ-ʭʘʫ. 

ɺ ʧʝʨʠʦʜ 1993 ï 2003 ʛʛ., ʚ ʩʚʷʟʠ ʩ ʫʞʝʩʪʦʯʝʥʠʝʤ 

ʢʦʥʢʫʨʝʥʮʠʠ ʢʘʢ ʥʘ ʤʠʨʦʚʳʭ ʨʳʥʢʘʭ, ʪʘʢ ʠ ʚʥʫʪʨʠ 

ʩʪʨʘʥʳ, ʠ ʨʘʩʧʘʜʦʤ ʦʪʨʘʩʣʝʚʳʭ ʅʀʀ ʫ ʧʨʘʢʪʠʢʦʚ 

ʙʦʣʴʰʠʥʩʪʚʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʟʘʥʠ-

ʤʘʶʱʠʭʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ, ʚʦʟʥʠʢ-

ʣʦ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ 

ʩʦʩʪʦʷʥʠʝ ʫʧʘʜʢʘ, ʚʳʟʚʘʥʥʦʝ ʢʘʢ ʧʘʜʝʥʠʝʤ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʩʥʠʞʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʘ ʪʘʢʠʭ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ, ʢʘʢ ʄʄʂ, ʅʃʄʂ, çʉʝʚʝʨʩʪʘʣʴè, 3ʉʄʂ, 

ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʥʝ ʦʩʪʘʥʦʚʠʣʠʩʴ, 

ʥʦ ʠ ʧʨʦʜʦʣʞʘʣʠ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ, ʯʝʤʫ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣ ʮʝʣʳʡ ʨʷʜ ʬʘʢʪʦʨʦʚ: 

1. ʇʝʨʝʭʦʜ ʥʘ ʨʳʥʦʯʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʨʝʙʦʚʘʣ ʩʦʢʨʘʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʟʜʝʨʞʝʢ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʥʘ ʠʥʥʦʚʘʮʠʠ) ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʥʘ ʧʣʘʚʫ ʧʨʝʜ-

ʧʨʠʷʪʠʷ. 

2. ʀʟʤʝʥʝʥʠʝ ʨʫʜʥʦʡ ʙʘʟʳ, ʚʦʟʥʠʢʘʶʱʝʝ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʠ ʩʤʝʥʝ ʩʦʙʩʪʚʝʥʥʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʠ-
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ʚʦʜʠʣʦ ʢ ʥʝʠʟʙʝʞʥʦʤʫ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʩʰʠʨʝʥʠʶ ʦʙʲʝʤʘ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ (ʨʘʩʰʠʨʷʪʴ ʦʙʲʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ-

ʩʪʘʚʣʷʣʘ ʩʘʤʘ ʞʠʟʥʴ). 

3. ʈʘʟʚʘʣ ʦʪʨʘʩʣʝʚʳʭ ʅʀʀ (ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ 

ʢʫʨʠʨʦʚʘʣʠ ʪʫ ʠʣʠ ʠʥʫʶ ʧʨʦʙʣʝʤʫ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʦʩʪʘʣʠʩʴ ʟʘ ʧʨʝʜʝʣʘʤʠ ʈʦʩʩʠʠ), ʥʘʨʷʜʫ ʩ ʦʯʝʚʠʜʥʳ-

ʤʠ ʥʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʚʦʟ-

ʨʘʩʪʘʥʠʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠʩʧʦʣʥʠʪʝʣʝʡ ʨʘʙʦʪ, 

ʧʨʦʚʦʜʠʤʳʤʠ ʨʘʙʦʪʥʠʢʘʤʠ ʎɿʃ ʢʦʤʙʠʥʘʪʦʚ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ, ʠ ʦʙʲʝʢʪʠʚʥʦ ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʣ ʢʘʯʝ-

ʩʪʚʫ ʚʳʧʦʣʥʝʥʥʳʭ ʎɿʃ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. 

4. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠ ʚʦʟʨʘʩʪʘʥʠʝ çʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʢʨʝʥʘè ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘ-

ʥʝʝ ʜʘʥʥʳʝ ʨʘʟʜʝʣʳ ʚʳʧʦʣʥʷʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʪ-

ʜʝʣʳ ʅʀʀ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʭ ʚʳʧʦʣʥʷʶʪ ʩʦ-

ʪʨʫʜʥʠʢʠ ʎɿʃ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʠʚʣʝʯʝʥʥʳʤʠ ʩʦʪʨʫʜ-

ʥʠʢʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʬʝʜʨ ʚʫʟʦʚ ʠ ʦʪʜʝʣʦʚ 

ʧʨʝʜʧʨʠ̫ ʪʠʡ. 

5. ʆʪʩʫʪʩʪʚʠʝ ʠʟʣʠʰʥʝʡ ʦʧʝʢʠ ʩʦ ʩʪʦʨʦʥʳ ʅʀʀ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʶ çʧʨʦʨʳʚʥʳʭè 

ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʠ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ, ʵʬ-

ʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʱʠʭ ʢʘ-

ʯʝʩʪʚʦ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ. 

6. ɺʥʝʜʨʝʥʠʝ çʧʨʦʨʳʚʥʳʭè ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ, ʦʧʪʠʤʠʟʘʮʠʷ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʪʘʢʞʝ ʧʦʚʳ-

ʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʘʢ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢ-

ʮʠʠ, ʪʘʢ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ [4 ï 7]. 

ʇʨʦʛʨʘʤʤʘ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʥʦʚʘ-

ʮʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʨʘʟʚʠʪʠʷ ʘʢʘʜʝʤʠʯʝʩʢʦʡ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ, ʨʘʟʚʠʪʠʷ ʚʫʟʦʚʩʢʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʩ ʫʧʦʨʦʤ ʥʘ ʟʘʢʨʝʧʣʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʫʜʫʱʠʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʩʚʦʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

ï ʩʦʭʨʘʥʷʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʟʘʚʦʜʩʢʫʶ ʥʘʫʢʫ; 

ï ʨʘʟʚʠʚʘʪʴ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʦʟʜʘʚʘʪʴ 

ʚʥʦʚʴ, ʩʚʷʟʴ ʚʫʟʦʚʩʢʦʡ ʥʘʫʢʠ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʥʘ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʦʩʥʦʚʝ; 

ï ʨʘʟʚʠʚʘʪʴ ʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʬʠʣʴʥʳʭ ʣʘʙʦʨʘʪʦ-

ʨʠʡ ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʥʝʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʈʘʟʚʠʪʠʶ ʠʥʥʦʚʘʮʠʡ ʥʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʢʦʤ-

ʙʠʥʘʪʘʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʢʘʢ ʨʘʙʦʪʥʠʢʦʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʪʜʝʣʦʚ 

ʠ ʣʘʙʦʨʘʪʦʨʠʡ ʢʦʤʙʠʥʘʪʘ, ʪʘʢ ʠ ʧʨʦʬʝʩʩʦʨʩʢʦ-

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʫʟʦʚ. ɸʚʪʦʨʳ ʩʪʘʪʴʠ 

ʧʦʧʪrʘʣʠʩʴ ʦʧʨʝʜʝʣʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʦʙʨʝʪʘ-

ʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʠ ʧʦ ʚʦʟʨʘʩ-

ʪʘʥʠʶ ʥʦʤʝʨʘ ʠʟʦʙʨʝʪʝʥʠʡ, ʠʩʧʦʣʟɹʫʷ ʩʚʦʠ ʜʘʥʥʳʝ 

ʧʦ 36 ʠʟʦʙʨʝʪʝʥʠʷʤ ʩ 1977 ʧʦ 2007 ʛʛ. (1-ʝ ɸʉ 

627719 ï 1977 ʛ. ʠ 36-ʡ ʇʘʪ. 2281186 ï 2007 ʛ.). ɺ 

ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʢʦʣʠʯʝʩʪʚʦ ʠʟʦʙʨʝʪʝʥʠʡ ʜʦʭʦʜʠʣʦ 

ʜʦ 2 ï 3, ʧʦʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʥʘ ʨʠʩʫʥʢʝ 1 

ʪʦʣʴʢʦ 23. 
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ʈʠʩ. 1. ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʠ ʟʘ 30 ʣʝʪ 

 

ʇʦ ʜʘʥʥʳʤ ʨʠʩʫʥʢʘ 1, ʦʪʯʝʪʣʠʚʦ ʧʨʦʩʤʘʪʨʠʚʘ-

ʶʪʩʷ ʩʧʘʜʳ ʠ ʧʦʜʲʸʤʳ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ, ʘ ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʪʦʯʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʘʨʘʢʪʝʨʫ ʠʟʤʝʥʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʚ ʮʝʣʦʤ ʧʦ ʚʩʝʡ ʈʦʩʩʠʠ. 

ɺ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘ ʠʟʦ-

ʙʨʝʪʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʷʣʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʣʘʥ (ʥʘ 20 ʪʳʩ. ʨʫʙ. ʭʦʟʜʦʛʦʚʦʨʥʳʭ 

ʨʘʙʦʪ ï ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʦ ʠʟʦʙʨʝʪʝʥʠʝ). ʍʦʟʜʦʛʦ-

ʚʦʨʥʳʝ ʨʘʙʦʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʙʳʣʠ ʧʨʝʨʚʘʥʳ ʚ 1988 ʛ 

(ʵʪʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʯʘʩʪʦʢ ʟʘʪʠʰʴʷ 1988 ï  

1992 ʛʛ.). ʇʝʨʝʭʦʜ ʢ ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ, ʢʘʟʘ-

ʣʦʩʴ ʙʳ, ʦʪʢʨʳʚʘʣ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʝʨʝʜ ʥʦ-

ʚʘʪʦʨʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʚʳʟʚʘʣʦ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʚʩʧʣʝʩʢ ʘʢʪʠʚʥʦʩʪʠ (1992 ï 1994 ʛʛ.). ʅʦ ʧʦʩʣʝʜʫʶ-

ʱʠʡ ʨʘʟʚʘʣ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ, ʫʞʝʩʪʦʯʝʥʠʝ ʢʦʥʢʫ-

ʨʝʥʪʥʦʡ ʙʦʨʴʙʳ, ʧʨʠʚʝʜʰʝʝ ʢ ʩʦʢʨʘʱʝʥʠʶ ʟʘʪʨʘʪ 

ʢʘʢ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʥʘ ʥʦʚʘʪʦʨʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʯʪʦ ʯʝʪʢʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʭʘʨʘʢʪʝʨʝ 

ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (1993 ï 1998 ʛʛ.). ɺ 

ʧʝʨʠʦʜ ʦʞʠʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʈʦʩ-

ʩʠʠ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʩʪ ʘʢʪʠʚʥʦʩʪʠ ʥʦʚʘʪʦʨʦʚ-

ʠʟʦʙʨʝʪʘʪʝʣʝʡ (1999 ï 2007 ʛʛ.), ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, 

ʩʢʘʟʘʣʦʩʴ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʪʘʣ-

ʣʫʨʛʠʯʝʩʢʠʭ ʢʦʤʙʠʥʘʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʧʝʨʝʩʤʦʪʨʦʤ ʧʦ-

ʣʠʪʠʢʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʠ ʠ ʦʩʦʙʝʥʥʦ ʧʦʣʠʪʠʢʠ 

ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɼ. ɸ. ʄʝʜʚʝʜʝʚʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʘʢʪʠʚʥʦʩʪʴ ʥʦʚʘʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʟʦʙʨʝʪʘʪʝʣʝʡ 

ʨʝʟʢʦ ʚʦʟʨʘʩʪʝʪ, ʠ ʥʝ ʧʦʪʦʤʫ, ʯʪʦ ʚʦʟʨʘʩʪʫʪ ʘʚʪʦʨ-

ʩʢʠʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʙʳʣʠ ʤʠʟʝʨ-

ʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʧʣʘʪʘʤʠ ʘʚʪʦʨʘʤ ʟʥʘʯʠʤʳʭ 

ʠʟʦʙʨʝʪʝʥʠʡ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʘ ʧʦʪʦʤʫ, ʯʪʦ ʥʦ-

ʚʘʪʦʨʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʣʠ, ʥʘʢʦʥʝʮ-ʪʦ, ʚʦʩʪʨʝʙʦ-

ʚʘʥʥʳʤʠ ʚ ʈʦʩʩʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 
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ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝ-

ʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʢʦʤʙʠʥʘʪʘ ʠ ʝʛʦ ʪʦ-

ʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. ʇʦʜ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʢʦʤʙʠʥʘʪʘ 

ʧʦʥʠʤʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʫʩʦʚʝʨʰʝʥʩʪ-

ʚʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ 

ʘʛʨʝʛʘʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ʚʩʝʤ ʤʝ-

ʪʘʣʣʫʨʛʠʯʝʩʢʠʤ ʧʝʨʝʜʝʣʘʤ ʥʘ ʙʘʟʝ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʤʤʝʨʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʦ-

ʚʦʚʚʝʜʝʥʠʡ, ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦ-

ʚʳʰʝʥʠʝ ʧʨʠʙʳʣʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʪʨʘʪʝʛʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝ-

ʰʝʥʠʡ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʠʤʝʨʝ ʫʧʨʦʯʥʝʥʠʷ ʩʤʝʥ-

ʥʳʭ ʙʳʩʪʨʦʠʟʥʘʰʠʚʘʶʱʠʭʩʷ ʜʝʪʘʣʝʡ ʦʩʥʦʚʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʣʠʤʠʪʠʨʫʶʱʠʭ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʘʛʨʝʛʘ-

ʪʦʚ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ, ʜʦʣʛʦʚʝʯʥʦʩʪʠ, 

ʩʨʦʢʘ ʠʭ ʩʣʫʞʙʳ ʦʪ ʨʝʤʦʥʪʘ ʜʦ ʨʝʤʦʥʪʘ. ʕʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʤʝ-

ʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʧʦʩʦʙʥʦ-

ʩʪʴʶ ʤʘʪʝʨʠʘʣʘ ʩʤʝʥʥʳʭ ʜʝʪʘʣʝʡ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʘʙʨʘʟʠʚʥʦʛʦ 

ʠʟʥʦʩʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʦʩʥʦʚ-

ʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʯʝʩʪʚʦ ʠ ʮʝʥʘ ʧʝ-

ʨʝʜʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʝʸ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʩʤʝʥʥʳʭ ʜʝʪʘʣʝʡ, ʣʠʤʠʪʠʨʫʶ-

ʱʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʨʫʧʥʳʭ ʤʝʪʘʣʣʫʨʛʠʯʝ-

ʩʢʠʭ ʘʛʨʝʛʘʪʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʫʣʫʯʰʝʥʠʝ ʬʠʟʠʯʝ-

ʩʢʠʭ ʩʚʦʡʩʪʚ ʘʛʣʦʤʝʨʘʪʘ ʠ ʩʪʘʙʠʣʠʟʘʮʠʷ ʝʛʦ ʛʨʘʥʫ-

ʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʜʦʩʪʠʛʘʶʪʩʷ ʟʘ ʩʯʝʪ ʫʧʨʦʯ-

ʥʝʥʠʷ ʙʠʣ ʨʦʪʦʨʥʦʡ ʜʨʦʙʠʣʢʠ ʘʛʣʦʤʝʨʘʪʘ. ɺ ʜʦʤʝʥ-

ʥʦʤ ʧʨʦʮʝʩʩʝ ʩʪʘʙʠʣʠʟʘʮʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʘʛʣʦʤʝʨʘʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʦʚʥʳʡ, ʩʪʘʙʠʣʴ-

ʥʳʡ ʭʦʜ ʜʦʤʝʥʥʳʭ ʧʝʯʝʡ, ʧʦʣʥʦʪʫ ʧʨʦʪʝʢʘʥʠʷ ʤʝ-

ʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʚʳʧʣʘʚʢʠ ʯʫʛʫʥʘ ʥʘ 9õ11 %, ʩʥʠʞʝʥʠʶ ʫʜʝʣʴʥʦʛʦ 

ʨʘʩʭʦʜ ʢʦʢʩʘ ʥʘ 6õ9 %, ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʯʫʛʫʥʘ. 

ʂʘʞʜʳʡ ʧʨʦʮʝʥʪ ʤʝʣʦʯʠ ʚ ɾʈʏ ʜʦʤʝʥʥʦʡ ʰʠʭʪʳ 

ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʦʤʝʥʥʦʡ ʧʝʯʠ ʥʘ 

0,6õ0,8 % ʠ ʧʦʚʳʰʘʝʪ ʨʘʩʭʦʜ ʢʦʢʩʘ ʥʘ 0,4õ0,7 %. 

ʉʦʜʝʨʞʘʥʠʝ ʤʝʣʦʯʠ ʚ ʩʢʠʧʦʚʦʤ ʘʛʣʦʤʝʨʘʪʝ ʥʝ 

ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 1õ2 %. ɺ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘ-

ʙʦʪʳ ʨʦʪʦʨʥʦʡ ʜʨʦʙʠʣʢʠ ʘʛʣʦʤʝʨʘʪʘ ʦʙʳʯʥʦ ʫʜʘʝʪʩʷ 

ʜʦʩʪʠʛʥʫʪʴ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʦ ʧʦ ʤʝʨʝ ʠʟʥʦʩʘ 

ʙʠʣ ʨʦʪʦʨʥʳʭ ʜʨʦʙʠʣʦʢ ʘʛʣʦʤʝʨʘʪʘ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʘʛʣʦʤʝʨʘʪʘ ʫʭʫʜʰʘʝʪ-

ʩʷ, ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʳʭʦʜ ʤʝʣʦʯʠ ʜʦ 45 %, 

ʯʪʦ ʪʨʝʙʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʪʨʘʪ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ 

ʘʛʣʦʤʝʨʘʪʘ ʠ ʩʥʠʞʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʜʦʤʝʥ-

ʥʦʛʦ ʮʝʭʘ [8]. 

ʋʜʝʨʞʠʚʘʪʴ ʧʨʦʮʝʩʩ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʪʨʝʙʫʝʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ-

ʟʚʦʣʷʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʦʩʚʦʝʥʠʝ 

ʠ ʢʦʥʪʨʦʣʴ ʢʦʤʧʣʝʢʩʘ ʠʥʥʦʚʘʮʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʩʧʦʩʦ-

ʙʦʚ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦʜʝʣʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ 

ʪʨʘʜʠʮʠʦʥʥʦʝ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʥʦʚʣʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʢʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦ-

ʛʠʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ. ʈʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʳʩʪʫʧʘʝʪ ʚ ʚʠʜʝ ʨʦʩʪʘ ʢʦʤʧʝʪʝʥ-

ʮʠʡ ʧʝʨʩʦʥʘʣʘ ʠ ʤʝʥʝʜʞʤʝʥʪʘ, ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʦʢʦ-

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʷ ʩʚʷʟʝʡ ʠ ʦʪʥʦʰʝʥʠʡ, ʧʨʠʨʘʱʝʥʠʷ 

ʟʥʘʥʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʤʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʘʷ ʤʦʜʝʣʴ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʦʮʠʘʣʴʥʳʝ ʠʥʥʦʚʘʮʠʠ, ʢʦʪʦʨʳʝ ʟʘ-

ʯʘʩʪʫʶ ʷʚʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʥʥʦʚʘʮʠʡ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ 

ʥʘ ʦʩʥʦʚʝ ʩʥʠʞʝʥʠʷ ʨʝʩʫʨʩʦʝʤʢʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʦʩʥʦʚ-

ʥʭr ʟʘʜʘʯ [7], ʢʘʢ: 

ï ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʦʚʝʨʰʝʥʩʪ-

ʚʦʚʘʥʠʡ ʥʘ ʙʘʟʝ ʥʦʚʳʭ ʟʥʘʥʠʡ; 

ï ʢʦʥʩʦʣʠʜʘʮʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʠ-

ʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ; 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʪʦʢʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠʜʝʡ, 

ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʧʦʚʳ-

ʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʫʣʫʯʰʝʥʠʶ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʦʚ 

ʫʧʨʘʚʣʝʥʠʷ; 

ï ʩʦʟʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʥʘ ʨʳʥ-

ʢʘʭ ʧʨʦʜʫʢʮʠʠ ʠ ʪʨʫʜʘ ʧʫʪʝʤ ʚʦʚʣʝʯʝʥʠʷ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʦ-ʜʝʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʙʦʪʥʠʢʦʚ, ʩʦʟʜʘʥʠʷ 

ʫʩʣʦʚʠʡ ʜʣʷ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ. 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʠʥʥʦʚʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʘʢ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʪʘʢ ʠ ʘʢʘʜʝʤʠʯʝʩʢʠʤʠ ʠ ʦʪʨʘʩʣʝʚʳʤʠ ʅʀʀ, ʫʯʝʙ-

ʥʳʤʠ ʚʫʟʘʤʠ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʩʯʝʪ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ, ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʧʠ-

ʩʘʥʠʝ ʜʝʡʩʪʚʠʡ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦ-

ʚʘʮʠʡ. ʈʝʘʣʠʟʘʮʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʥʦʚʳʭ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʳʥʢʘ; ʦʧʨʝʜʝʣʝʥʠʝ ʜʝ-

ʬʝʢʪʦʚ ʚʦ ʚʩʝʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʪʝʭʥʠʯʝʩʢʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ, ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʦʡ, ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ, ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤ ʠʥʥʦʚʘ-

ʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠʥʚʝ-

ʩʪʠʮʠʡ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʥʦʨʤ ʠ ʧʨʘʚʠʣ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʙʘ-

ʣʘʥʩʘ ʠʥʪʝʨʝʩʦʚ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʞʜʫ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʚ 

ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʷʚʣʷʶʪʩʷ ʜʚʘ ʢʦʥʪʫʨʘ: 

ï ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ; 

ï ʧʨʦʚʝʨʢʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦ ʢʨʠʪʝʨʠʶ ʙʘʣʘʥʩʘ 

ʠʥʪʝʨʝʩʦʚ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʩʫʙ̡ʝʢʪʦʚ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʩʪʘʜʠʡ ʧʦ-

ʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
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ʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʦ ʚʩʝʤ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʤ ʧʝʨʝʜʝʣʘʤ. ɺ ʘʛʣʦʤʝʨʘʮʠʦʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʘ ʨʷʜʝ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʢʦʤʙʠʥʘʪʦʚ 

ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʫʧʨʦʯʥʝʥʠʝ ʨʦʪʦʨʥʳʭ ʜʨʦʙʠʣʦʢ 

ʘʛʣʦʤʝʨʘʪʘ ʩ ʮʝʣʴʶ ʩʪʘʙʠʣʠʟʘʮʠʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʘʚʘ ʘʛʣʦʤʝʨʘʪʘ. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʤʝʥʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʩʪʘʙʠʣʠʟʘʮʠʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʘʚʘ ʘʛʣʦʤʝʨʘʪʘ. ʇʦ ʫʩʣʦʚʠʷʤ çʄʝʪʦʜʠ-

ʢʠ ʚʣʠʷʥʠʷ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢ-

ʪʦʨʦʚ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʨʘʩʭʦʜ ʢʦʢʩʘ ʚ ʜʦ-

ʤʝʥʥʦʡ ʧʝʯʠè, ʫʪʚʝʨʞʜʝʥʥʦʡ ʄʏʎʇ ʈʉʌʉʈ ʦʪ 

1994 ʛ., ʥʘ ʢʘʞʜʳʡ ʧʨʦʮʝʥʪ ʩʥʠʞʝʥʠʷ ʤʝʣʦʯʠ ʚ ʩʢʠ-

ʧʦʚʦʤ ʘʛʣʦʤʝʨʘʪʝ, ʪ. ʝ. ʬʨʘʢʮʠʠ ʤʝʥʝʝ 5 ʤʤ, ʨʘʩʭʦʜ 

ʢʦʢʩʘ ʩʥʠʞʘʝʪʩʷ ʥʘ 0,5 %, ʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʦ-

ʤʝʥʥʦʡ ʧʝʯʠ ʚ ʥʦʤʠʥʘʣʴʥʳʝ ʩʫʪʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 

1 % ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʩ-

ʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʣʦʰʥʠʢʦʚʦʛʦ ʛʘʟʘ,  

ʪ. ʝ. ʫʣʫʯʰʝʥʠʷ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʰʠʭʪʳ ʜʦʤʝʥ-

ʥʦʡ ʧʝʯʠ ʟʘ ʩʯʝʪ ʩʪʘʙʠʣʠʟʘʮʠʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʘʛʣʦʤʝʨʘʪʘ. ʉʠʪʦʚʳʡ ʩʦʩʪʘʚ ʩʢʠʧʦʚʦʛʦ ʘʛ-

ʣʦʤʝʨʘʪʘ ʟʘ ʫʩʨʝʜʥʝʥʥʳʡ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʜʦʤʝʥʥʦʛʦ 

ʮʝʭʘ 2001 ï 2005 ʛʛ. ʜʦ ʠ ʧʦʩʣʝ ʫʧʨʦʯʥʝʥʠʷ ʙʠʣ ʨʦ-

ʪʦʨʥʦʡ ʜʨʦʙʠʣʢʠ ʪʚʝʨʜʳʤ ʩʧʣʘʚʦʤ, ʧʨʠʚʝʜʝʥ ʚ ʪʘʙ-

ʣʠʮʝ 2 [8]. 

ʊʘʙʣʠʮʘ 2 

ʉʠʪʦʚʳʡ ʩʦʩʪʘʚ ʩʢʠʧʦʚʦʛʦ ʘʛʣʦʤʝʨʘʪʘ ʜʦʤʝʥʥʦʛʦ ʮʝʭʘ 

 

ʇʝʨʠʦʜʳ ʨʘʙʦʪʳ 
ʌʨʘʢʮʠʷ ʘʛʣʦʤʝʨʘʪʘ, ʤʤ 

0-5 5-10 10-25 25-40 40-60 > 60 

ʋʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʜʦ ʤʝʨʦʧʨʠʷʪʠʷ 12,4 24,3 27,5 18, 5 10,3 7 

ʋʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʩʣʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʛʨʘʥʫ-

ʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʘʛʣʦʤʝʨʘʪʘ 

10,5 38 31,5 11,5 5,5 3 

 

ʀʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʧʦʩʣʝ ʫʧʨʦʯʥʝʥʠʷ ʙʠʣ 

ʨʦʪʦʨʥʦʡ ʜʨʦʙʠʣʢʠ ʪʚʝʨʜʳʤ ʩʧʣʘʚʦʤ, ʬʨʘʢʮʠʷ ʘʛ-

ʣʦʤʝʨʘʪʘ ʤʝʥʝʝ 5 ʤʤ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 15,32 %, ʘ 

ʬʨʘʢʮʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʨʦʚʥʳʡ ʭʦʜ ʜʦʤʝʥʥʦʡ ʧʝʯʠ 

ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʫʣʫʯʰʝʥʠʝ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʰʠʭʪʳ, ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 34,17 %. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʘʛʣʦʤʝʨʘʪʘ ʟʘ ʩʯʝʪ ʫʧʨʦʯʥʝʥʠʷ ʙʠʣ ʨʦʪʦʨ-

ʥʦʡ ʜʨʦʙʠʣʢʠ ʊʅ 20, ʚ ʜʦʤʝʥʥʦʤ ʮʝʭʝ ʜʦʩʪʠʛʣʠ [6]: 

ʘ) ʫʚʝʣʠʯʝʥʠ ̫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ȹʈɻɸɿ.ʇʈ 

ʚʩʣʝʜʩʪʚʠʝ ʫʣʫʯʰʝʥʠʷ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʰʠʭʪʳ ʟʘ 

ʩʯʝʪ ʩʪʘʙʠʣʠʟʘʮʠʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʘʛ-

ʣʦʤʝʨʘʪʘ ʠ ʫʤʝʥʴʰʝʥʠʷ ʤʝʣʦʯʠ ʚ ʰʠʭʪʝ ʥʘ 1,9 %; 

ʙ) ʩʦʢʨʘʱʝʥʠ ̫ʨʘʩʭʦʜʘ ʢʦʢʩʘ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʚ 

ʰʠʭʪʝ ʘʛʣʦʤʝʨʘʪʘ ʬʨʘʢʮʠʠ ʤʝʥʝʝ 5 ʤʤ ȹʅʈɸʉʍ.ʂʆʂʉ 

ʥʘ 0,95 %; 

ʚ) ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʘʛʣʦʤʝʨʘʪʘ ʥʘ 0,15% ʟʘ 

ʩʯʝʪ ʫʧʨʦʯʥʝʥʠʷ ʟʚʝʟʜʦʯʝʢ ʨʦʪʦʨʥʦʡ ʜʨʦʙʠʣʢʠ, ʠʟ-

ʥʦʩʦʩʪʦʡʢʦʩʪʴ ʢʦʪʦʨʳʭ ʚʦʟʨʦʩʣʘ ʚ 8õ10 ʨʘʟ. 

ȹɿ
ʩʪ. ʘʛʣ

ʦʙ ɦ= 964,83 Ĭ 0,15 Ĭ 1,495 Ĭ 4648000/100 = 

 = 10 002 255,6 ʨʫʙ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʙʠʣʠʟʘʮʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʘʚʘ ʘʛʣʦʤʝʨʘʪʘ, ʫʣʫʯʰʘʷ ʭʦʜ ʜʦʤʝʥʥʦʡ 

ʧʝʯʠ, ʦʙʝʩʧʝʯʠʣʘ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʪʦʥʥʳ 

ʯʫʛʫʥʘ ʥʘ 0,44 % ʠʣʠ ʟʘ ʫʩʨʝʜʥʝʥʥʳʡ ʧʝʨʠʦʜ ï ʥʘ 

10,57 ʨʫʙ./ʪ. ʉʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʯʫʛʫʥʘ ʧʦʣʫ-

ʯʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ: 

ï ʩʥʠʞʝʥʠʷ ʮʝʥʳ ʘʛʣʦʤʝʨʘʪʘ ʥʘ 0,15 % ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʟʚʝʟʜʦʯʝʢ ʨʦʪʦʨʥʳʭ ʜʨʦ-

ʙʠʣʦʢ ʘʛʣʦʤʝʨʘʪʘ, ʯʪʦ ʜʘʝʪ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʯʫʛʫʥʘ ʥʘ 2,15 ʨʫʙ./ʪ ʠʣʠ 0,09 %; 

ï ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʘ ʢʦʢʩʘ ʥʘ 0,95 %, ʯʪʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʯʫʛʫʥʘ ʥʘ  

4,64 ʨʫʙ./ʪ ʠʣʠ 0,19 %; 

ï ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʦʤʝʥʥʳʭ ʧʝ-

ʯʝʡ ʥʘ 1,9 %, ʯʪʦ ʜʘʝʪ 3,78 ʨʫʙ./ʪ ʠʣʠ 0,16 % ʵʢʦʥʦ-

ʤʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ 

ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 1 ʪ ʯʫʛʫʥʘ, ʷʚʣʷʝʪʩʷ ʩʪʘʙʠ-

ʣʠʟʘʮʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʘʛʣʦʤʝʨʘʪʘ, 

ʧʨʠʚʦʜʷʱʘʷ ʢ ʫʣʫʯʰʝʥʠʶ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʰʠʭ-

ʪʳ, ʵʢʦʥʦʤʠʠ ʨʘʩʭʦʜʘ ʢʦʢʩʘ ʠ ʨʦʩʪʫ ʚʳʭʦʜʘ ʛʦʜʥʦʛʦ 

ʯʫʛʫʥʘ, ʘ ʪʘʢʞʝ ʜʘʣʴʥʝʡʰʝʝ ʩʥʠʞʝʥʠʝ ʮʝʥʳ ʘʛʣʦʤʝ-

ʨʘʪʘ. ʆʙʱʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ (ʕʦʙ)ɦ ʦʪ ʩʪʘʙʠ-

ʣʠʟʘʮʠʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʘʛʣʦʤʝʨʘʪʘ ʚ 

ʫʩʣʦʚʥʦʤ ʛʦʜʫ ʩʦʩʪʘʚʠʣ: 

ʕʦʙ ɦ= ȹɿʩʪ. ʘʛʣʦʙʱ + ȹɿʢʦʢʩʦʙʱ +  

+ ʋɿʋʩʣ.ʧʦʩʪĬȹV ʏʋɻ =  

= 10 002 255,6 + 21 590 076 + 202,57 Ĭ 88312 =  

= 49 481 693,44 ʨʫʙ./ʛʦʜ; 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʜʘʣʴʥʝʡʰʠʭ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ 

ʧʝʨʝʜʝʣʘʭ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʯʫʛʫʥʘ ʩ ʥʠʟʢʦʡ ʩʝ-

ʙʝʩʪʦʠʤʦʩʪʴʶ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʢʘʢ ʚ 

ʩʪʘʣʝʧʣʘʚʠʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʘʢ ʠ ʧʨʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʛʦʪʦʚʦʛʦ ʧʨʦʢʘʪʘ. 

ʀʥʥʦʚʘʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʦʯʥʝʥʠʷ ʙʘʥ-

ʜʘʞʠʨʦʚʘʥʥʳʭ (ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ) ʚʘʣʢʦʚ ʧʨʦʢʘʪ-

ʥʳʭ ʩʪʘʥʦʚ ʛʦʨʷʯʝʛʦ ʤʝʪʘʣʣʘ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʤʝʨ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʚʝʣʠʯʝʥʠʶ ʚʳʧʫʩʢʘ ʧʨʦʢʘʪʘ, 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ ʠ ʩʥʠʞʝʥʠʶ 

ʨʘʩʭʦʜʦʚ ʧʦ ʧʝʨʝʜʝʣʫ, ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʩʪʦʡʢʦ-

ʩʪʠ ʧʨʦʢʘʪʥʳʭ ʚʘʣʢʦʚ ï ʦʩʥʦʚʥʦʛʦ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫ-

ʤʝʥʪʘ ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʦ-

ʣʫʯʝʥʥʳʝ ʢʘʢ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʜʦʩ-

ʪʘʪʦʯʥʦ ʢʨʘʩʥʦʨʝʯʠʚʳ: 6õ8 % ʚʩʝʡ ʩʪʦʠʤʦʩʪʠ ʧʨʦ-

ʢʘʪʥʦʛʦ ʩʪʘʥʘ ʩʦʩʪʘʚʣʷʝʪ ʩʪʦʠʤʦʩʪʴ ʧʨʦʢʘʪʥʳʭ ʚʘʣ-

ʢʦʚ; 20õ25 % ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʘ 

ʫʭʦʜʠʪ ʥʘ ʧʝʨʝʚʘʣʢʠ ʚʘʣʢʦʚ; ʚ ʦʙʱʠʭ ʨʘʩʭʦʜʘʭ ʧʦ ʧʝ-

ʨʝʜʝʣʫ ʟʘʪʨʘʪʳ ʥʘ ʚʘʣʢʠ ʧʦ ʩʪʘʥʫ ʛʦʨʷʯʝʡ ʧʨʦʢʘʪʢʠ 

ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ 15õ17% [4 ï 7, 9]. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʙʘʥʜʘʞʠʨʦʚʘʥʥʳʭ ʚʘʣʢʦʚ ʜʘʞʝ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʦʩʠ, ʪʘʢ ʢʘʢ ʩʪʦʡʢʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʙʘʥʜʘ-

ʞʘ ʚ 3õ4 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʮʝʣʴʥʦʢʦʚʘʥʳʭ ʠʣʠ ʣʠʪʳʭ, ʘ 

ʧʨʠʤʝʥʝʥʠʝ ʪʚʝʨʜʳʭ ʩʧʣʘʚʦʚ ʧʦʚʳʰʘʝʪ ʠʟʥʦʩʦʩʪʦʡ-

ʢʦʩʪʴ ʚʘʣʢʦʚ ʚ 8õ10 ʨʘʟ. ɺʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ, ʚʳʩʦ-

ʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʚʘʣʢʘ ʩ 

ʚʷʟʢʦʡ ʠ ʧʨʦʯʥʦʡ ʩʝʨʜʮʝʚʠʥʦʡ ʠ ʠʟʥʦʩʦʩʪʦʡʢʠʤ ʨʘ-

ʙʦʯʠʤ ʩʣʦʝʤ ʙʦʯʢʠ ʚʘʣʢʘ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʰʣʘʢʦʚʘʷ 
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ʥʘʧʣʘʚʢʘ (ʕʐʅ). ʕʪʦʪ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʥʘʧʣʘʚʣʷʪʴ 

ʪʚʝʨʜʳʡ ʩʧʣʘʚ ʥʘ ʩʪʘʣʴʥʫʶ ʦʩʴ ʚʘʣʢʘ [9]. 

ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʥʘ-

ʧʨʷʞʝʥʠʡ ʥʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʳʟʳʚʘʝʤʳʭ 

ʧʨʠ ʧʝʨʝʜʘʯʝ ʤʦʤʝʥʪʘ ʧʨʦʢʘʪʢʠ ʩ ʦʩʠ ʥʘ ʙʘʥʜʘʞ, ʠ 

ʨʘʜʠʘʣʴʥʳʭ ʪʝʨʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ 

ʧʨʠ ʧʝʨʝʧʘʜʝ ʪʝʤʧʝʨʘʪʫʨ (ʚ ʩʣʫʯʘʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʪ-

ʣʠʯʠʡ ʤʘʪʝʨʠʘʣʦʚ ʦʩʠ ʠ ʙʘʥʜʘʞʘ ʧʦ ʪʝʧʣʦʬʠʟʠʯʝ-

ʩʢʠʤ ʩʚʦʡʩʪʚʘʤ), ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʦʩʦʙ ʠ ʫʩʪʨʦʡʩʪʚʦ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʨʦʢʘʪʥʳʭ ʚʘʣʢʦʚ 

[11]. ʉʫʱʥʦʩʪʴʶ ʥʦʚʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝ-

ʥʠʝ ʵʣʝʢʪʨʦʜʘ-ʩʦʣʝʥʦʠʜʘ, ʩʦʩʪʳʢʦʚʘʥʥʦʛʦ ʠʟ ʜʚʫʭ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʪʝʡ ʚʠʪʢʦʚ, ʟʘʢʨʫʯʝʥʥʳʭ ʥʘʚʩʪʨʝ-

ʯʫ ʜʨʫʛ ʜʨʫʛʫ. ʇʨʠʯʝʤ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʢʪʨʦʜʘ-

ʩʦʣʝʥʦʠʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʨʦʰʢʦʚʘʷ ʧʨʦʚʦʣʦʢʘ ʩ 

ʰʠʭʪʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʦʣʫʯʝʥʠʝ ʚ ʧʝʨʝʭʦʜʥʦʡ 

ʟʦʥʝ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʴ ï ʙʘʥʜʘʞ ʟʘʜʘʥʥʦʛʦ 

ʤʝʪʘʣʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʦʧʨʝʜʝʣʝʥ-

ʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʧʣʘʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʢʦʥ-

ʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʥʜʘʞʘ ʠ ʪʝʤ ʩʘʤʳʤ ʩʥʠʟʠʪʴ 

ʪʘʥʛʝʥʮʠʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʦʩʴ-ʙʘʥʜʘʞ [9 ï 11]. ʊʘʢʦʝ ʚʳʧʦʣʥʝʥʠʝ ʵʣʝʢ-

ʪʨʦʜʘ-ʩʦʣʝʥʦʠʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʣʘʢʩʘʮʠʶ ʪʘʥʛʝʥʮʠ-

ʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ sŰ, ʘ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʘʜʠʘʣʴ-

ʥʳʭ ʪʝʨʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʈʚʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ-

ʨʦʰʢʦʚʘʷ ʧʨʦʚʦʣʦʢʘ ʩ ʰʠʭʪʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʦ-

ʣʫʯʝʥʠʝ ʚ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʝ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʩʴ- ʙʘʥʜʘʞ ʤʝʪʘʣʣʘ ʙʣʠʟʢʦʛʦ ʧʦ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʤ ʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʢ ʤʘʪʝ-

ʨʠʘʣʫ ʙʘʥʜʘʞʘ ʠ ʟʘʣʠʚʘʝʤʦʡ ʩʪʘʣʠ ʦʩʠ ʚʘʣʢʘ. ʋʩʪʨʦʡ-

ʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʵʣʝʢʪʨʦʰʣʘʢʦ-

ʚʦʝ ʣʠʪʴʸ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʪʣʠʚʦʢ ʙʘʥʜʘʞʠʨʦʚʘʥ-

ʥʳʭ ʚʘʣʢʦʚ ʧʨʠ ʩʢʦʨʦʩʪʠ ʟʘʣʠʚʢʠ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣ  

4õ5 ʤʤ/ʩ, ʛʘʨʘʥʪʠʨʫʷ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʩʧʣʘʚʣʝʥʠʷ, 

ʟʘʜʘʥʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʨʦʧʣʘʚʣʝʥʠʷ ʢʦʥʪʘʢʪʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʴ-ʙʘʥʜʘʞ, ʟʘʜʘʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦ-

ʩʪʘʚ ʤʝʪʘʣʣʘ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʦʩʴ-ʙʘʥʜʘʞ ʟʘ ʩʯʝʪ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʟʘʜʘʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʰʠʭʪʳ ʧʦʨʦʰʢʦʚʦʡ ʧʨʦʚʦʣʦʢʠ ʵʣʝʢʪʨʦʜʘ-

ʩʦʣʝʥʦʠʜʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʫʶ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʨʦʢʘʪʥʳʭ ʚʘʣʢʦʚ 

ʠ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ. 

ʅʘ ʚʝʣʠʯʠʥʫ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʨʘʩʩʯʠʪʘʥʥʫʶ ʧʦ 

ʙʘʣʘʥʩʦʚʦʡ ʧʨʠʙʳʣʠ, ʚʣʠʷʶʪ: ʧʨʠʨʦʩʪ ʧʨʠʙʳʣʠ, 

ʫʨʦʚʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʥʦʚʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʥʦʨ-

ʤʠʨʫʝʤʳʭ ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʕʬʬʝʢʪ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʠʷ ʠʟ-

ʥʦʩʦʩʪʦʡʢʦʩʪʠ ʙʘʥʜʘʞʠʨʦʚʘʥʥʳʭ ʚʘʣʢʦʚ, ʚʩʣʝʜʩʪ-

ʚʠʝ ʫʧʨʦʯʥʝʥʠʷ ʠʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʥʘ 

ʦʩʥʦʚʝ ʪʚʝʨʜʳʭ ʩʧʣʘʚʦʚ ʪʠʧʘ ʊʅ 20 ʤʝʪʦʜʦʤ ʩʦʩʨʝ-

ʜʦʪʦʯʝʥʠʷ ʯʘʩʪʠʮ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʘ ʚ ʤʝʩʪʘʭ ʠʥʪʝʥ-

ʩʠʚʥʦʛʦ ʠʟʥʦʩʘ ʙʦʯʢʠ ʚʘʣʢʘ. ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ ʦʪ ʧʦʚʳʰʝʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʚʘʣʢʦʚ ʚ 6 ʨʘʟ 

ʚʳʧʦʣʥʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʫʧʨʦʯʥʝʥʠʶ ʨʦʪʦʨʘ ʜʨʦ-

ʙʠʣʢʠ. ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʧʨʦʠʟʚʦʜʠʣ-

ʩʷ ʧʦ ʬʦʨʤʫʣʘʤ [10]. 

ʆʙʱʠʡ ʛʦʜʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʫʧʨʦʯ-

ʥʝʥʠʷ ʙʘʥʜʘʞʠʨʦʚʘʥʥʳʭ ʚʘʣʢʦʚ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʘ ʛʦ-

ʨʷʯʝʛʦ ʤʝʪʘʣʣʘ ʩʦʩʪʘʚʠʣ 8155319,3 ʨʫʙ./ʛʦʜ [4 ï 7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʥʥʦʚʘ-

ʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʦʚʳʰʘʶʱʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʢʦʤʙʠʥʘʪʘ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʷʚʣʷʶʪʩʷ: 

ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʘ ʢʦʤʙʠʥʘʪʝ ʥʘ ʦʩ-

ʥʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʝʪʢʦʡ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ ʠ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʭʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʟʘʠʥʪʝ-

ʨʝʩʦʚʘʥʥʳʭ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ; 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʣʛʦʩʨʦʯʥʦʡ, ʩʙʘʣʘʥʩʠʨʦʚʘʥ-

ʥʦʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʢʦʤʙʠ-

ʥʘʪʘ; 

ï ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʢʦʤ-

ʙʠʥʘʪʘ ʢ ʵʪʦʡ ʨʘʙʦʪʝ; 

ï ʨʘʩʰʠʨʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ; 

ï ʧʨʦʜʫʤʘʥʥʘʷ ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʧʦʣʠʪʠʢʘ ʧʨʠ-

ʚʣʝʯʝʥʠʷ ʟʘʝʤʥʳʭ ʩʨʝʜʩʪʚ (ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʣʛʦʩʨʦʯ-

ʥʳʝ ʢʨʝʜʠʪʳ); 

ï ʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʨʦʩʩʠʡʩʢʠʭ ʤʘ-

ʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠ-

ʨʠʪʴ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦ-

ʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʙʦʣʝʝ ʥʠʟʢʠʤ ʮʝʥʘʤ, ʯʝʤ ʠʤ-

ʧʦʨʪʥʦʝ. 

ʇʦʩʢʦʣʴʢʫ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʫ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ 15õ20 % ʚʳʰʝ, ʯʝʤ ʫ ʟʘʨʫʙʝʞʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʫʜʝʣʷʶʱʠʝ ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ ʩʥʠʞʝ-

ʥʠʶ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ ʠʥ-

ʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʦʢʘʞʫʪʩʷ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥ-

ʪʦʩʧʦʩʦʙʥʳʤʠ, ʯʝʤ ʦʩʪʘʣʴʥʳʝ ʢʦʤʧʘʥʠʠ. 

 

ɺʳʚʦʜʳ  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ 

ʕʐʅ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ 

ʦʩʥʦʚʝ ʪʚʝʨʜʳʭ ʩʧʣʘʚʦʚ ʪʠʧʘ ʊʅ 20, ʩʦʜʝʨʞʘʱʠʭ  

70 % ʢʘʨʙʠʜʦʚ ʪʠʪʘʥʘ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʨʦ-

ʢʘ ʩʣʫʞʙʳ ʙʳʩʪʨʦʠʟʥʘʰʠʚʘʶʱʠʭʩʷ ʩʤʝʥʥʳʭ ʜʝʪʘ-

ʣʝʡ, ʣʠʤʠʪʠʨʫʶʱʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʛʨʝʛʘʪʦʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʤ ʧʝʨʝʜʝʣʘʤ. 

ʕʬʬʝʢʪ ʦʪ ʫʧʨʦʯʥʝʥʠʷ ʙʳʩʪʨʦʠʟʥʘʰʠʚʘʶʱʠʭʩʷ 

ʜʝʪʘʣʝʡ ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʘ ʟʘʤʝʥ 

ʙʳʩʪʨʦʠʟʥʘʰʠʚʘʶʱʠʭʩʷ ʩʤʝʥʥʳʭ ʜʝʪʘʣʝʡ, ʦʧʨʝʜʝ-

ʣʷʶʱʠʭ ʩʨʦʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʚʩʝʛʦ ʤʝ-

ʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʘʛʨʝʛʘʪʘ, ʧʦʚʳʰʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡ-

ʢʦʩʪʠ ʚ 8õ12 ʨʘʟ, ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʥʦʚʳʭ ʜʝʪʘʣʝʡ, ʠ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʧʨʦʚʝʜʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʤʦʥʪʦʚ. ʇʦʚʳʰʝʥʠʝ ʠʟʥʦʩʦʩʪʦʡ-

ʢʦʩʪʠ ʙʳʩʪʨʦʠʟʥʘʰʠʚʘʶʱʠʭʩʷ ʜʝʪʘʣʝʡ ʧʨʠʚʝʜʝʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʛʨʝʛʘʪʦʚ ʥʘ 

1,5õ2,5 % ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʤʝʞʨʝʤʦʥʪʥʦʛʦ ʧʝ-

ʨʠʦʜʘ ʠ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʘʛʨʝʛʘʪʘ. 

ʉʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ 

ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʠ ʫʩʣʦʚʥʦ-ʧʦʩʪʦʷʥʥʦʡ 

ʯʘʩʪʠ ʟʘʪʨʘʪ ʨʘʩʭʦʜʦʚ ʧʦ ʧʝʨʝʜʝʣʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʠ ʚʳʭʦʜʘ 

ʛʦʜʥʦʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ ʧʨʝʜ-

ʧʨʠʷʪʠʷ, ʧʨʠʤʝʥʷʶʱʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ 

ʚ ʢʦʤʧʣʝʢʩʝ ʧʦ ʚʩʝʤ ʧʝʨʝʜʝʣʘʤ, ʦʢʘʞʫʪʩʷ ʙʦʣʝʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ. 
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ʉʆɺʈɽʄɽʅʅɸʗ ʇʈɸʂʊʀʂɸ  

ʀ ʇʈʆɹʃɽʄʓ ʈɸɿɺʀʊʀʗ ʉʀʅɼʀʎʀʈʆɺɸʅʅʆɻʆ ʂʈɽɼʀʊʆɺɸʅʀʗ 

ʆ. ʌ. ʄʘʩʣʝʥʢʦʚʘ 

 

ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʟʘ ʨʫʙʝʞʦʤ ʠ ʚ ʈʦʩʩʠʠ. 

ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʥʜʝʥʮʠʷʭ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʧ-

ʨʝʜʝʣʝʥʳ ʧʨʦʙʣʝʤʳ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ. ʇʨʝʜʣʦʞʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʰʝʥʠʷ ʧʨʦ-

ʙʣʝʤ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʩʠʥʜʠʢʘʮʠʡ. ʈʝʢʦʤʝʥʜʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʢʨʠʟʠʩʥʦʡ ʤʝʨʳ ʜʣʷ ʨʥr-

ʢʘ ʙʘʥʢʦʚʩʢʠʭ ʫʩʣʫʛ. 

The article discusses the development of syndicated lending abroad and in Russia. It is concluded that the posi-

tive trends of syndicated lending in Russia. The problems of Russia's syndicated loan market. The lines for address-

ing Russia's market syndications. Recommendation presented as anti-crisis measures for the banking market. 

ʂʣʁ ʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʡ ʢʨʝʜʠʪ, ʩʠʥʜʠʢʘʪ, ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʩʠʥʜʠʢʘʮʠʡ ʟʘ ʨʫʙʝʞʦʤ ʠ ʚ ʈʦʩ-

ʩʠʠ, ʧʨʦʙʣʝʤʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʠʥʜʠʢʘʮʠʡ ʚ ʈʦʩʩʠʠ. 

 

ʉʠʥʜʠʮʠʨʦʚʘʥʥʳʡ ʢʨʝʜʠʪ ï ʚʠʜ ʢʨʝʜʠʪʘ, ʢʦʪʦ-

ʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʜʚʫʤʷ ʠʣʠ ʙʦʣʝʝ ʢʨʝʜʠʪʦʨʘʤʠ, 

ʦʙʲʝʜʠʥʠʚʰʠʤʠʩʷ ʚ ʩʠʥʜʠʢʘʪ, ʦʜʥʦʤʫ ʟʘʝʤʱʠʢʫ [7]. 

ʉʠʥʜʠʢʘʪ ï ʚʨʝʤʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʙʘʥʢʦʚ ʥʘ 

ʦʩʥʦʚʝ ʦʙʱʝʛʦ ʩʦʛʣʘʩʠʷ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʠʥʜʠ-

ʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʘ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʘʧʠʪʘʣʦ-

ʝʤʢʦʛʦ ʧʨʦʝʢʪʘ. ɹʘʥʢʦʚʩʢʠʡ ʩʠʥʜʠʢʘʪ ʥʝʩʝʪ ʩʦʣʠ-

ʜʘʨʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʝʨʝʜ ʩʚʦʠʤ ʟʘʝʤʱʠʢʦʤ. 

ʉʠʥʜʠʢʘʪ ʦʙʲʝʜʠʥʷʝʪ ʥʘ ʩʨʦʢ ʩʚʦʠ ʚʨʝʤʝʥʥʦ ʩʚʦ-

ʙʦʜʥʳʝ ʢʨʝʜʠʪʥʳʝ ʨʝʩʫʨʩʳ ʩ ʮʝʣʴʶ ʢʨʝʜʠʪʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʘʝʤʱʠʢʘ. ɺ ʨʘʤʢʘʭ ʪʘʢʦʛʦ ʦʙʲʝʜʠ-

ʥʝʥʠʷ ʨʠʩʢ, ʩʚʷʟʘʥʥʳʡ ʩ ʜʦʣʛʦʩʨʦʯʥʳʤ ʢʨʝʜʠʪʦʚʘ-

ʥʠʝʤ, ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ, ʯʪʦ ʧʦ-

ʟʚʦʣʷʝʪ ʙʘʥʢʘʤ-ʫʯʘʩʪʥʠʢʘʤ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʦʠ ʣʠʢ-

ʚʠʜʥʳʝ ʨʝʟʝʨʚʳ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ [5, ʩ. 6]. 

ɻʣʘʚʥʦʡ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʥʝ-

ʩʢʦʣʴʢʠʭ ʢʨʝʜʠʪʦʨʦʚ, ʪʘʢ ʯʪʦ ʩʫʤʤʘ ʢʨʝʜʠʪʘ ʠ ʨʠʩʢʠ 

ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʙʘʥʢʘʤʠ-ʫʯʘʩʪʥʠʢʘʤʠ. 

ʉʦʟʜʘʥʠʝ ʙʘʥʢʦʚʩʢʦʛʦ ʩʠʥʜʠʢʘʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʨʷʜʦʤ ʧʨʠʯʠʥ: ʦʙʲʝʜʠʥʝʥʠʝ ʚʨʝʤʝʥʥʦ ʩʚʦʙʦʜʥʳʭ 

ʜʝʥʝʞʥʳʭ ʨʝʩʫʨʩʦʚ ʨʘʟʣʠʯʥʳʭ ʙʘʥʢʦʚ, ʥʝʦʙʭʦʜʠ-

ʤʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʢʨʫʧʥʳʭ ʢʘ-

ʧʠʪʘʣʦʝʤʢʠʭ ʧʨʦʝʢʪʦʚ; ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʢʨʝʜʠʪʥʳʭ 

ʨʠʩʢʦʚ ʤʝʞʜʫ ʙʘʥʢʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʩʠʥʜʠʢʘʪ ʚ ʩʦ-
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ʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʣʷʤʠ ʠʭ ʫʯʘʩʪʠʷ ʚ ʩʜʝʣʢʝ; ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ. 

ʉʘʤ ʬʘʢʪ ʜʦʧʫʩʢʘ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʧʦ-

ʜʦʙʥʳʝ ʩʠʥʜʠʢʘʪʳ ʚʝʩʴʤʘ ʧʨʝʩʪʠʞʝʥ ʜʣʷ ʥʠʭ, ʪʘʢ 

ʢʘʢ ʦʟʥʘʯʘʝʪ ʧʨʠʟʥʘʥʠʝ ʠʭ ʥʘʜʝʞʥʦʩʪʠ. ʋʯʘʩʪʠʝ ʚ 

ʩʠʥʜʠʢʘʪʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʦʙʨʝʩʪʠ ʥʝʦʮʝʥʠʤʳʡ ʦʧʳʪ 

ʩʦʚʤʝʩʪʥʦʛʦ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʙʘʥʢʘʤʠ ʩʦʪʨʫʜʥʠ-

ʯʝʩʪʚʘ ʚ ʢʨʝʜʠʪʦʚʘʥʠʠ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ, ʫʢʨʝʧʠʪʴ 

ʠʤʝʶʱʠʝʩʷ ʠ ʫʩʪʘʥʦʚʠʪʴ ʥʦʚʳʝ ʜʝʣʦʚʳʝ ʩʚʷʟʠ. 

ʉʠʥʜʠʮʠʨʦʚʘʪʴʩʷ ʤʦʛʫʪ ʪʦʨʛʦʚʳʝ ʢʨʝʜʠʪʳ, ʧʨʦʝʢʪ-

ʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʦʨʜʠʥʘʨʥʳʝ ʢʨʝʜʠʪʳ (ʥʘ ʦʙ-

ʱʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʥʫʞʜʳ), ʣʠʟʠʥʛʦʚʳʝ ʩʜʝʣʢʠ, 

ʢʨʝʜʠʪʥʳʝ ʣʠʥʠʠ, ʘʢʢʨʝʜʠʪʠʚʳ ʠ ʪ. ʜ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʘ ʨʝʯʴ 

ʚʩʝʛʜʘ ʠʜʝʪ ʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʜʝʣʢʘʭ, ʧʦʵʪʦʤʫ 

ʢʣʠʝʥʪʘʤʠ ʵʪʦʡ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʪʦʣʴʢʦ ʶʨʠʜʠ-

ʯʝʩʢʠʝ ʣʠʮʘ: ʢʨʫʧʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʬʠʥʘʥʩʦʚʳʝ ʠʥ-

ʩʪʠʪʫʪʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʙʘʥʢʠ) ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʦ. ʉʘ-

ʤʳʡ ʢʨʫʧʥʳʡ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʡ ʢʨʝʜʠʪ ʙʳʣ ʧʦʣʫ-

ʯʝʥ ʢʦʤʧʘʥʠʝʡ General Electric ʠ ʩʦʩʪʘʚʣʷʣ  

20,4 ʤʣʨʜ. ʜʦʣʣ. [5, ʩ. 4]. 

ʇʨʠʚʣʝʯʝʥʠʝ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʘ ʜʦʣʞʥʦ 

ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʢʦʤʧʘʥʠʠ, 

ʘ ʥʝ ʥʘ ʨʝʰʝʥʠʝ ʪʝʢʫʱʠʭ ʥʝʦʪʣʦʞʥʳʭ ʧʨʦʙʣʝʤ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʨʠʤʝʨʥʳʡ çʧʦʨʪʨʝʪè ʟʘʝʤʱʠʢʘ ʚʳʛʣʷʜʠʪ ʩʣʝ-

ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘʣʠʯʠʝ ʥʘʣʘʞʝʥʥʦʛʦ ʠ ʩʪʘʙʠʣʴ-

ʥʦʛʦ ʙʠʟʥʝʩʘ; ʩʪʘʙʠʣʴʥʦʝ ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ; 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʜʣʷ ʢʨʝʜʠʪʦʨʦʚ; ʧʦ-

ʣʦʞʠʪʝʣʴʥʘʷ ʢʨʝʜʠʪʥʘʷ ʨʝʧʫʪʘʮʠʷ; ʤʠʥʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ ʛʦʜʦʚʦʡ ʚʳʨʫʯʢʠ ï ʦʪ 500 ʤʣʥ. ʨʫʙ.; ʤʠʥʠ-

ʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʘʢʪʠʚʦʚ ï 500-700 ʤʣʥ. ʨʫʙ.; ʯʠʩʪʘʷ 

ʧʨʠʙʳʣʴ ï ʣʶʙʦʝ ʧʦʣʦʞʠʪʝʣʥɹʦʝ ʟʥʘʯʝʥʠʝ; ʥʘʣʠʯʠʝ 

ʚʘʣʶʪʥʦʡ ʚʳʨʫʯʢʠ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ; ʧʨʝʜʝʣʴʥʳʡ ʨʘʟ-

ʤʝʨ ʜʦʣʛʘ (ʚʢʣʶʯʘʷ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʡ ʢʨʝʜʠʪ) ï ʥʝ 

ʙʦʣʝʝ 25 % ʛʦʜʦʚʦʡ ʚʳʨʫʯʢʠ [4, ʩ. 44]. 

ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠ-

ʪʘ (ʠʩʭʦʜʷ ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ 

ʧʨʦʚʝʜʝʥʠʷ) ʩʦʩʪʘʚʣʷʝʪ ʦʪ 10 ʤʣʥ. ʜʦʣʣ. (ʣʠʙʦ ʨʫʙ-

ʣʝʚʳʡ ʵʢʚʠʚʘʣʝʥʪ) [4, ʩ. 45]. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘ-

ʥʠʷ ʜʣʷ ʟʘʝʤʱʠʢʘ ʠ ʜʣʷ ʙʘʥʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʜʣʷ ʟʘʝʤʱʠʢʘ ʠ ʜʣʷ ʙʘʥʢʘ 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʟʘʝʤʱʠʢʘ ʇʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʙʘʥʢʘ 

1. ɿʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʢʨʝʜʠʪʦʚʘʥʠʷ, ʢʦʪʦʨʦʛʦ ʯʘʩʪʦ 

ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʧʨʠ ʨʘʙʦʪʝ ʩ ʦʜʥʠʤ ʙʘʥʢʦʤ. 

1. ʉʠʥʜʠʮʠʨʦʚʘʥʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʙʘʥʢʘʤ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʨʝʩʫʨʩʳ ʜʣʷ ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʷ ʢʨʫʧʥʳʭ ʟʘʝʤʱʠʢʦʚ. ɼʣʷ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥ-

ʢʦʚ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳ ʠ ʧʦ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʤ ʤʝʨʢʘʤ, ʠ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʣʠʜʠʨʫʶʱʠʤʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʦ. 

2. ʉʦʟʜʘʥʥʳʡ ʩʠʥʜʠʢʘʪ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʧʦʜʛʦʪʦʚʢʫ ʠ 

ʦʬʦʨʤʣʝʥʠʝ ʦʙʱʝʛʦ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ ʩ ʝʜʠʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ, ʦʛʦʚʦʨʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʳʤʠ ʨʠʩʢʘʤʠ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ ʢʣʠʝʥʪʘ ʠ ʫʧʨʦʱʘʝʪ ʧʦʣʫʯʝʥʠʝ ʢʨʝ-

ʜʠʪʘ. 

3. ʄʦʞʥʦ ʩʥʠʟʠʪʴ ʪʨʫʜʦʟʘʪʨʘʪʳ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ 

ʜʦʣʛʘ, ʪʘʢ ʢʘʢ ʫʩʣʦʚʠʷ ʢʨʝʜʠʪʘ ʦʜʠʥʘʢʦʚʳ ʜʣʷ ʚʩʝʭ 

ʙʘʥʢʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʛʨʫʧʧʫ. 

4. ɻʨʘʬʠʢ ʚʳʜʘʯʠ ʩʨʝʜʩʪʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥ 

ʢ ʣʶʙʳʤ ʫʩʣʦʚʠʷʤ ʟʘʝʤʱʠʢʘ. 
2. ʉʠʥʜʠʢʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʙʘʥʢʘʤ ʠʟʙʝʞʘʪʴ ʯʨʝʟ-

ʤʝʨʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʠʩʢʦʚ, ʨʘʩʧʨʝʜʝʣʷʷ ʠʭ 

ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʩʠʥʜʠʢʘʪʘ. 5. ʇʨʠ ʞʝʣʘʥʠʠ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʚʘʣʶʪʫ ʢʨʝʜʠʪʘ. 

6. ʉʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥ-

ʥʳʭ ʧʨʦʝʢʪʦʚ. 

3. ʂʦʥʪʘʢʪʳ ʩ ʥʦʚʳʤʠ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʢʣʠʝʥʪʘ-

ʤʠ. 

7. ʆʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʧʨʠʚʣʝʯʝʥʠʷ (ʧʦ 

ʩʨʘʚʥʝʥʠʶ, ʥʘʧʨʠʤʝʨ, ʩ ʚʳʧʫʩʢʦʤ ʦʙʣʠʛʘʮʠʡ). 
4. ʇʨʠʚʣʝʯʝʥʠʝ ʧʘʨʪʥʝʨʦʚ ʧʦ ʩʠʥʜʠʢʘʪʫ ʢ ʬʠʥʘʥ-

ʩʠʨʦʚʘʥʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʢʣʠʝʥ-

ʪʦʚ. 
8. ʆʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠ-

ʩʪʨʘʮʠʠ ʢʨʝʜʠʪʘ. 

9. ɻʠʙʢʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʠ ʧʨʦʮʝʜʫʨʘʭ ʧʦ ʦʬʦʨʤʣʝʥʠʶ 

ʢʨʝʜʠʪʘ. 
5. ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʢʨʝʜʠʪʘ. 

10. ʄʝʥʝʝ ʩʪʨʦʛʠʝ ʬʦʨʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʤʝʥʴʰʠʝ 

ʠʟʜʝʨʞʢʠ ʥʘ ʶʨʠʩʪʦʚ ʠ ʘʫʜʠʪʦʨʦʚ. 
6. ʈʘʟʚʠʪʠʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʧʝʨʘʮʠʡ ʩ ʟʘʝʤʱʠʢʦʤ 

ʥʘ ʜʚʫʩʪʦʨʦʥʥʝʡ ʦʩʥʦʚʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʢʣʠʝʥʪ-

ʩʢʦʡ ʙʘʟʳ. 
11. ɺʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʟʘʝʤʱʠʢʘ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʝʯʝʥʴ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. 

12. ʉʫʱʝʩʪʚʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʙʘʟʳ ʢʨʝʜʠʪʦʨʦʚ ʢʦʤ-

ʧʘʥʠʠ. 

7. ʈʘʟʚʠʪʠʝ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʘʥʢʦʚʩʢʦʡ 

ʩʠʩʪʝʤʳ. 

13. ʉʦʯʝʪʘʥʠʝ ʧʫʙʣʠʯʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʳʤ ʙʘʥʢʦʚʩʢʠʤ ʧʦʜʭʦʜʦʤ. 
8. ʇʨʘʢʪʠʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʬʠʥʘʥʩʦʚʦ-

ʢʨʝʜʠʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʘʨʝʥʝ ʫʢʨʝʧʣʷʝʪ ʧʦʟʠʪʠʚʥʦʝ ʨʝʥʦʤʝ ʙʘʥʢʘ ʥʘ 

ʚʥʝʰʥʝʤ ʠ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʘʭ, ʫʚʝʣʠʯʠʚʘʝʪ ʯʠʩ-

ʣʦ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʛʦʪʦʚʳʭ ʨʘʙʦʪʘʪʴ ʩ 

ʙʘʥʢʦʤ. 

14. ʊʨʝʙʦʚʘʥʠʷ ʢ ʨʘʩʢʨʳʪʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʩʘʤʠʤ ʟʘʝʤʱʠʢʦʤ. 

15. ɺʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʟʘʝʤʱʠʢʘ ʩʦʟʜʘʪʴ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʡ ʜʝʣʦʚʦʡ ʠʤʠʜʞ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʨʳʥʢʘʭ ʢʘʧʠʪʘʣʘ. 
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ʉʠʥʜʠʮʠʨʦʚʘʥʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʟʘ ʨʫʙʝʞʦʤ. 

ʈʳʥʦʢ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʥʝ ʷʚʣʝ̫ʪʩʷ 

ʩʪʘʪʠʯʝʩʢʠʤ. ɺʦʟʥʠʢʥʫʚ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʙʘʥ-

ʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ, ʦʥ ʠʟʤʝʥʷʣʩʷ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʣʩʷ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʵʪʦʪ ʨʳʥʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳ-

ʩʦʢʠʤʠ ʦʙʲʝʤʘʤʠ ʠ ʩʪʘʙʠʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ ʨʘʟʚʠ-

ʪʠʷ. 

ʉʠʥʜʠʮʠʨʦʚʘʥʥʳʡ ʢʨʝʜʠʪ, ʢʘʢ ʠ ʣʶʙʦʝ ʦʙʱʝʩʪ-

ʚʝʥʥʦʝ ʷʚʣʝʥʠʝ, ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʠʩʪʦʨʠʶ. ʇʝʨ-

ʚʳʝ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʝ ʢʨʝʜʠʪʳ ʧʨʠʤʝʥʷʣʠʩʴ ʝʱʝ ʚʦ 

ʚʥʫʪʨʝʥʥʝʡ ʙʘʥʢʦʚʩʢʦʡ ʧʨʘʢʪʠʢʝ ʚ ʉʐɸ ʚ XIX ʚ. ɺ 

ʙʘʥʢʦʚʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʪʘʢʞʝ ʝʩʪʴ ʩʩʳʣʢʘ ʥʘ ʪʦ, ʯʪʦ 

ʜʦ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʠʥʜʠ-

ʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ɻʝʨʤʘʥʠʠ. 

ʆʜʥʘʢʦ ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʢʨʝʜʠʪʘ ʦʪʥʦʩʷʪ ʢ ʥʘʯʘʣʫ 

1960-ʭ ʛʛ., ʢʦʛʜʘ ʦʥʠ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʤʝʞʜʫ-

ʥʘʨʦʜʥʦʤ ʨʳʥʢʝ ʩʩʫʜʥʳʭ ʢʘʧʠʪʘʣʦʚ, ʟʘʢʨʝʧʠʚʰʠʩʴ 

ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʦʧʝʨʘʮʠʡ ʥʘ 

ʝʚʨʦʨʳʥʢʝ. 

ʈʳʥʦʢ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʘ ï ʵʪʦ ʤʝʞ-

ʜʫʥʘʨʦʜʥʳʡ ʨʳʥʦʢ. ɺʳʜʝʣʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʮʝʥʪʨʘ 

ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ï ʅʴ-ʁʁʦʨʢ, ʃʦʥ-

ʜʦʥ ʠ ɻʦʥʢʦʥʛ. ɺʘʞʥʳʤʠ ʨʝʛʠʦʥʘʣʥɹʳʤʠ ʮʝʥʪʨʘʤʠ 

ʷʚʣʷʶʪʩʷ: ʉʠʥʛʘʧʫʨ, ʊʦʢʠʦ, ʌʨʘʥʢʬʫʨʪ, ʇʘʨʠʞ, 

ɸʤʩʪʝʨʜʘʤ, ʃʶʢʩʝʤʙʫʨʛ, ʄʘʜʨʠʜ, ʏʠʢʘʛʦ, ʉʠʜʥʝʡ ʠ 

ʊʦʨʦʥʪʦ [1, ʩ. 29]. ʀʥʦʩʪʨʘʥʥʳʝ ʙʘʥʢʠ ʠʤʝʶʪ ʙʦʛʘ-

ʪʝʡʰʠʡ ʦʧʳʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ. ʆʥʠ 

ʯʘʩʪʦ ʚʳʩʪʫʧʘʶʪ ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ ʩʠʥʜʠʢʘʮʠʡ, ʘ 

ʪʘʢʞʝ ʫʯʘʩʪʥʠʢʘʤʠ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʘ ʚ 

ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ. 

ɹʦʣʴʰʠʝ ʩʠʥʜʠʢʘʪʳ ʟʘ ʨʫʙʝʞʦʤ ʤʦʛʫʪ ʠʤʝʪʴ 

ʪʨʝʭ- ʠʣʠ ʯʝʪʳʨʝʭʫʨʦʚʥʝʚʫʶ ʩʪʨʫʢʪʫʨʫ. ɺ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʚʝʜʫʱʠʡ ʙʘʥʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʮʝʣʳʤʠ 

ʧʦʜʛʨʫʧʧʘʤʠ ʙʘʥʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʨʦ-

ʣʠ ʙʘʥʢʦʚ-ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʠ/ʠʣʠ ʙʘʥʢʦʚ-ʘʛʝʥʪʦʚ. ɺ 

ʜʘʥʥʳʭ ʧʦʜʛʨʫʧʧʘʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʦʣʠ ʙʘʥʢʘ ʤʦ-

ʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʠʝ ʪʝʨʤʠʥʳ, ʢʘʢ çʙʘʥʢ-

ʩʦʦʨʛʘʥʠʟʘʪʦʨè ʠ çʙʘʥʢ-ʩʦʫʧʨʘʚʣʷʶʱʠʡè. 

ɺ ʈʦʩʩʠʠ ʬʫʥʢʮʠʠ ʙʘʥʢʘ-ʦʨʛʘʥʠʟʘʪʦʨʘ, ʙʘʥʢʘ-

ʘʛʝʥʪʘ ʠ ʯʘʩʪʠʯʥʦ ʙʘʥʢʘ-ʢʨʝʜʠʪʦʨʘ (ʦʙʳʯʥʦ ʧʨʝʜʦ-

ʩʪʘʚʣʷʶʱʝʛʦ ʩʫʱʝʩʪʚʝʥʥʫʶ ʜʦʣʶ ʢʨʝʜʠʪʘ), ʢʘʢ 

ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʷʝʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʙʘʥʢ. 

ʉʠʥʜʠʮʠʨʦʚʘʥʥʳʝ ʢʨʝʜʠʪʳ ʟʘ ʨʫʙʝʞʦʤ ʥʦʩʷʪ 

ʧʫʙʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʦʪʦʙʨʘʞʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʥʜʠ-

ʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʚ ʤʠʨʝ ʟʘ 2008 ʛ. 

ɼʠʥʘʤʠʢʫ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʠʥʜʠʢʘʮʠʡ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʨʳʥʢʘ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʤʠʨʝ ʚ 2008 ʛ., % 
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ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ, ʚ ʤʣʨʜ. ʜʦʣʣ. 

 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 2008 ʛ. ʥʘʙʣʶʜʘʣʩʷ ʟʥʘʯʠʪʝʣʴ-

ʥʳʡ ʨʦʩʪ ʨʳʥʢʘ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴ-

ʥʦʛʦ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʨʝʩʫʨʩʦʚ ʧʦ ʤʝʨʝ ʫʚʝʣʠ-

ʯʝʥʠʷ ʧʨʝʜʣʦʞʝʥʠʷ. ɺ ʧʝʨʠʦʜ ʩ 2007 ʛ. ʧʦ 2008 ʛ. 

ʧʨʦʠʩʭʦʜʠʣʦ ʠ ʨʘʩʰʠʨʝʥʠʝ ʦʪʨʘʩʣʝʚʦʡ ʜʠʚʝʨʩʠʬʠ-

ʢʘʮʠʠ. ɼʠʥʘʤʠʢʫ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ 

ʢʨʝʜʠʪʦʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʜʝʣʦʢ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʨʠ-

ʩʫʥʢʝ 3. 
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ʈʠʩ. 3. ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ, (ʢʦʣʠʯʝʩʪʚʦ ʩʜʝʣʦʢ) 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʟʘʤʝʜʣʝʥʠʝ ʪʝʤ-

ʧʦʚ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ. ʉʜʝʣʢʠ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʠʣʠ 

ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʤʝʥʴʰʠʝ ʩʫʤʤʳ. ʇʨʦʠʩʭʦʜʠʪ ʧʝʨʝ-

ʦʮʝʥʢʘ ʨʠʩʢʦʚ ʠ ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʘʙʣʶʜʘ-

ʝʪʩʷ ʚʨʝʤʝʥʥʳʭ ʫʭʦʜ ʩ ʨʳʥʢʘ ʥʝʢʦʪʦʨʳʭ ʠʥʚʝʩʪʦ-

ʨʦʚ. ʈʳʥʦʢ ʩʠʥʜʠʢʘʮʠʡ ʦʢʘʟʘʣʩʷ ʤʝʥʝʝ ʚʦʣʘʪʠʣʥɹʳʤ 

ʢ ʚʣʠʷʥʠʶ ʢʨʠʟʠʩʘ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʝʝ ʩʥʠʞʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ, ʧʨʦʜʦʣʞʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ. 

ʅʘ ʨʠʩʫʥʢʘʭ 4, 5, 6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʚʝʨʩʠʬʠʢʘ-

ʮʠʷ ʢʨʝʜʠʪʦʚ ʟʘ 2008 ʛ. ʧʦ ʦʪʨʘʩʣʷʤ, ʧʦ ʩʨʦʢʘʤ ʠ ʧʦ 

ʮʝʣʝʚʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 
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ʈʠʩ. 6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ 

ʧʦ ʩʨʦʢʘʤ (ʙʝʟ ʫʯʝʪʘ ʢʨʫʧʥʳʭ ʩʜʝʣʦʢ), ʚ ʤʣʥ. ʜʦʣʣ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ ʜʦʣʷ ʢʨʝʜʠʪʦʚ ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʪʩʷ ʥʘ ʦʙʱʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʥʫʞʜʳ ʟʘʝʤ-

ʱʠʢʘ, ʧʦʧʦʣʥʝʥʠʝ ʦʙʦʨʦʪʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʪʦʨʛʦʚʦʝ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʇʦ ʦʪʨʘʩʣʷʤ ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴ-

ʥʳʡ ʚʝʩ ʟʘʥʠʤʘʶʪ ʙʘʥʢʠ ʠ ʪʨʘʥʩʧʦʨʪ. ʋʚʝʣʠʯʠʚʘʝʪ-

ʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʜʝʣʦʢ ʧʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʧʦʛʣʦʱʝ-

ʥʠʡ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʠʡ. ʇʨʦʠʩʭʦʜʠʪ ʫʜʣʠʥʝʥʠʝ ʩʨʦ-

ʢʦʚ ʢʨʝʜʠʪʦʚ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʳʥʦʢ ʩʠʥʜʠ-

ʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʧʨʦʜʦʣʞʘʝʪ ʙʫʨʥʦ ʨʘʩʪʠ. 

ɿʘ 2008 ʛ. ʚʳʜʘʥʦ ʦʢʦʣʦ 60 ʤʣʨʜ. ʜʦʣʣ. ʚ ʚʠʜʝ ʩʠʥ-

ʜʠʮʠʨʦʚʘʥʥʳʭ ʟʘʡʤʦʚ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ï ʚ 2007 ʛ. 

ʙʳʣʦ ʚʳʜʘʥʦ ʦʢʦʣʦ 39 ʤʣʨʜ. ʜʦʣʣ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʟʘʠʤʩʪʚʦʚʘʥʠʡ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʦʚʦʜʠʪʩʷ ʟʘ ʨʫʙʝʞʦʤ 

ʚ ʮʝʣʷʭ ʧʨʠʚʣʝʯʝʥʠʷ ʙʦʣʝʝ ʜʝʰʝʚʳʭ ʨʝʩʫʨʩʦʚ. ʇʦ-
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ʵʪʦʤʫ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ 

ʢʨʝʜʠʪʦʚ ʜʦ ʩʠʭ ʧʦʨ ʚʳʜʘʝʪʩʷ ʚ ʚʘʣʶʪʝ, ʘ ʣʠʜʝʨʩʪʚʦ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʫʜʝʨʞʠʚʘʶʪ 

ʠʥʦʩʪʨʘʥʥʳʝ ʙʘʥʢʠ. ʊʨʘʜʠʮʠʦʥʥʦ ʠʥʦʩʪʨʘʥʥʳʝ ʙʘʥ-

ʢʠ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ ʩʠʣʴʥʳʝ ʧʦʟʠʮʠʠ ʥʘ ʨʳʥʢʝ ʩʠʥʜʠ-

ʢʘʮʠʡ ʚʚʠʜʫ ʙʦʣʴʰʦʛʦ ʦʧʳʪʘ ʠ ʟʥʘʥʠʡ ʧʦ ʧʨʦʜʫʢʪʫ ʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ ʨʝʩʫʨʩʦʚ. ʆʜʥʘʢʦ 

ʠʥʦʩʪʨʘʥʥʳʝ ʙʘʥʢʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʢʦʥʮʝʥʪʨʠʨʫ-

ʶʪʩʷ ʥʘ ʟʘʝʤʱʠʢʘʭ ʧʝʨʚʦʛʦ ʵʰʝʣʦʥʘ. 

ʂʨʫʧʥʝʡʰʠʤʠ ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ ʩʠʥʜʠʮʠʨʦʚʘʥ-

ʥʳʭ ʢʨʝʜʠʪʦʚ ʟʘ ʨʫʙʝʞʦʤ ʷʚʣʷʶʪʩʷ Citigroup ʠ ABN 

AMRO, Barclays Capital, Raiffeisen Zentralbank 

Osterreich AG, BNP Paribas, Commerzbank ʠ ʜʨʫʛʠʝ. 

ʅʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʨʦʣʴ ʙʦʣʝʝ ʤʝʣʢʠʭ ʙʘʥʢʦʚ ʢʘʢ ʦʨ-

ʛʘʥʠʟʘʪʦʨʦʚ ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ, ʘ ʥʘ ʨʳʥʢʝ ʧʦ-

ʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʠʛʨʦʢʠ [6]. 

ɿʘ ʨʫʙʝʞʦʤ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʢʝ ʨʳʥʢʘ 

ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʠʛʨʘʝʪ ʦʨʛʘʥʠʟʘ-

ʮʠʷ ɸʩʩʦʮʠʘʮʠʠ ʫʯʘʩʪʥʠʢʦʚ ʢʨʝʜʠʪʥʦʛʦ ʨʳʥʢʘ 

(Loan Market Association). ɸʩʩʦʮʠʘʮʠʷ ʩʦʙʠʨʘʝʪ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪ ʤʝʞʜʫ ʩʚʦʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʠʥʬʦʨ-

ʤʘʮʠʶ ʦ ʚʥʦʚʴ ʟʘʢʣʶʯʝʥʥʳʭ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝ-

ʜʠʪʘʭ, ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʢʘʭ ʧʦ ʚʩʝʤ ʢʨʝʜʠʪʘʤ ʥʘ 

ʧʝʨʚʠʯʥʦʤ ʠ ʚʪʦʨʠʯʥʦʤ ʨʳʥʢʘʭ, ʫʯʘʩʪʥʠʢʘʤʠ ʢʦʪʦ-

ʨʳʭ ʷʚʣʷʶʪʩʷ ʙʘʥʢʠ ï ʯʣʝʥʳ ɸʩʩʦʮʠʘʮʠʠ. ʇʫʙʣʠ-

ʢʫʶʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʦ ʩʠʪʫʘʮʠʠ ʥʘ ʨʳʥʢʝ, 

ʝʛʦ ʪʝʥʜʝʥʮʠʷʭ, ʩʧʠʩʦʢ ʜʝʡʩʪʚʫʶʱʠʭ ʢʨʝʜʠʪʦʚ ʠ ʠʭ 

ʦʧʠʩʘʥʠʝ. ʅʘ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʝ ɸʩʩʦʮʠʘʮʠʠ ʤʦʞʥʦ 

ʥʘʡʪʠ ʪʘʢʞʝ ʩʪʘʥʜʘʨʪʥʳʡ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ 

ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʘ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʘʥʛʣʠʡʩʢʠʤ ʧʨʘʚʦʤ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩ-

ʧʦʣʴʟʫʝʤʳʤ ʥʘ ʨʳʥʢʝ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦ-

ʚʘʥʠʷ ʚ ɽʚʨʦʧʝ. 

ʉʠʥʜʠʮʠʨʦʚʘʥʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ. ɺ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʝ ʢʨʝʜʠ-

ʪʦʚʘʥʠʝ ï ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʷʚʣʝʥʠʝ. ɺ 

ʈʦʩʩʠʠ ʜʘʥʥʳʡ ʨʳʥʦʢ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʬʦʨʤʠʣʩʷ 

ʣʠʰʴ ʚ 2004 ʛ. ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ, ʧʨʝʧʷʪʩʪʚʠʷ, ʠʤʝʝʪ 

ʚʝʩʴʤʘ ʦʙʥʘʜʝʞʠʚʘʶʱʠʝ ʧʝʨʩʧʝʢʪʠʚʳ [5, ʩ. 2]. ʆʩʦ-

ʙʝʥʥʦ ʚʘʞʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʩʝʛʤʝʥʪʘ 

ʨʫʙʣʝʚʦʛʦ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʨʝʛʠʦ-

ʥʘʣʴʥʳʭ ʟʘʝʤʱʠʢʦʚ. 

ɺ ʈʦʩʩʠʠ ʨʳʥʦʢ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘ-

ʥʠʷ ʥʘʯʘʣ ʨʘʟʚʠʚʘʪʴʩʷ ʩ ʢʦʥʮʘ 1995 ʛʦʜʘ. ɼʦ ʠʶʥʷ 

1998 ʛʦʜʘ ʢʨʝʜʠʪʦʨʘʤʠ ʚʳʩʪʫʧʘʣʠ ʟʘʨʫʙʝʞʥʳʝ ʙʘʥ-

ʢʠ, ʧʨʠʯʝʤ ʜʦ 1997 ʛʦʜʘ ʦʩʥʦʚʥʳʤʠ ʟʘʝʤʱʠʢʘʤʠ 

ʙʳʣʠ ʪʦʣʴʢʦ ʢʨʫʧʥʳʝ ʨʦʩʩʠʡʩʢʠʝ ʙʘʥʢʠ ʠ ʣʠʰʴ ʟʘ-

ʪʝʤ ï ʢʦʤʧʘʥʠʠ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢ-

ʩʘ. ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʚʥʝʰʥʠʭ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ 

ʟʘʠʤʩʪʚʦʚʘʥʠʡ ʧʨʠʰʝʣʩʷ ʥʘ 1997 ʛʦʜ ʠ ʩʦʩʪʘʚʠʣ  

10 ʤʣʨʜ. ʜʦʣʣ. (ʚ 1996 ʛʦʜʫ ï ʚʩʝʛʦ 250 ʤʣʥ. ʜʦʣʣ.), 

ʠʟ ʥʠʭ ʩʚʳʰʝ 65 % ï ʢʨʝʜʠʪʳ ɻʘʟʧʨʦʤʫ. ʇʝʨʚʳʤ 

ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʤ ʢʨʝʜʠʪʦʤ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʨʦʩ-

ʩʠʡʩʢʠʤ ʙʘʥʢʦʤ (ʙʘʥʢ çɽʚʨʦʬʠʥʘʥʩè), ʙʳʣ ʢʨʝʜʠʪ 

ʥʘ 25 ʤʣʥ. ʜʦʣʣ., ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʢʦʤʧʘʥʠʠ 

çɸʃʈʆʉɸè ʚ 1998 ʛʦʜʫ. ʉ 2000 ʛʦʜʘ ʥʘʯʘʣʦʩʴ 

ʦʞʠʚʣʝʥʠʝ ʥʘ ʨʳʥʢʝ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘ-

ʥʠʷ. ʂ 2004 ʛʦʜʫ ʨʳʥʦʢ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦ-

ʚʘʥʠʷ ʦʬʦʨʤʠʣʩʷ ʧʦʣʥʦʩʪʴʶ. ɺ 2005 ʛʦʜʫ ʥʘʢʦʧʣʝʥ-

ʥʳʡ ʦʙʲʝʤ ʨʳʥʢʘ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʩʦʩʪʘ-

ʚʠʣ 43806 ʤʣʥ. ʜʦʣʣ., ʚ 2006 ï 36580 ʤʣʥ. ʜʦʣʣ., ʚ 

2007 ʛʦʜʫ ï 68763 ʤʣʥ. ʜʦʣʣ., ʚ 2008 ï 54818 ʤʣʥ. 

ʜʦʣʣ., ʘ ʟʘ ʧʝʨʚʳʡ ʢʚʘʨʪʘʣ 2009 ʛʦʜʘ ï 1525 ʤʣʥ. 

ʜʦʣʣ. [2, ʩ. 48]. 

ʅʘ ʨʠʩʫʥʢʝ 7 ʧʦʢʘʟʘʥʳ ʢʨʫʧʥʝʡʰʠʝ ʙʘʥʢʠ ï ʦʨ-

ʛʘʥʠʟʘʪʦʨʳ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʚ ʈʦʩʩʠʠ ʧʦ 

ʠʪʦʛʘʤ 2008 ʛʦʜʘ. 
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ʈʠʩ. 7. ʂʨʫʧʥʝʡʰʠʝ ʙʘʥʢʠ ï ʦʨʛʘʥʠʟʘʪʦʨʳ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʧʦ ʈʦʩʩʠʠ ʧʦ ʠʪʦʛʘʤ 2008 ʛ. 

 

ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʥʘ ʨʳʥʢʝ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ 

ʢʨʝʜʠʪʦʚʘʥʠʷ ʟʘʥʠʤʘʶʪ ʠʥʦʩʪʨʘʥʥʳʝ ʙʘʥʢʠ. ʃʠʜʠ-

ʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʧʦ ʠʪʦʛʘʤ 2008 ʛʦʜʘ ʧʨʠʥʘʜʣʝʞʘʪ 

ʧʷʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʙʘʥʢʘʤ: BNP Paribas, ABN 

AMRO, Caylon, Citigroupe, Societe Generale, ʢʦʪʦʨʳʝ 

ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ 50 % ʨʳʥʢʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʢʫʨʝʥʪʦʚ ʟʘʨʫʙʝʞʥʳʤ ʙʘʥʢʘʤ, 

ʢʨʝʜʠʪʫʶʱʠʤ ʢʨʫʧʥʝʡʰʠʭ ʟʘʝʤʱʠʢʦʚ, ʤʦʛʫʪ ʚʳ-

ʩʪʫʧʘʪʴ ʨʦʩʩʠʡʩʢʠʝ ï ɺʥʝʰʪʦʨʛʙʘʥʢ ʠ ʉʙʝʨʙʘʥʢ. 

ʊʘʢ, ʚ 2007 ʛʦʜʫ ʉʙʝʨʙʘʥʢ ʩʦʙʨʘʣ ʧʨʠ ʫʯʘʩʪʠʠ ʠʥʚʝ-

ʩʪʙʘʥʢʦʚ ABN AMRO, Barclays ʠ Caylon ʩʠʥʜʠʮʠ-

ʨʦʚʘʥʥʳʡ ʢʨʝʜʠʪ ʜʣʷ ɹʦʛʫʯʘʥʩʢʦʛʦ ʘʣʶʤʠʥʠʝʚʦʛʦ 

ʟʘʚʦʜʘ ʥʘ ʩʫʤʤʫ 520 ʤʣʥ. ʜʦʣʣʘʨʦʚ. ɺʊɹ ʞʝ ʫʩʧʝʣ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʚ 2007 ʛʦʜʫ ʜʚʝ ʩʠʥʜʠʢʘʮʠʠ: ʜʣʷ ɹʠʥ-

ʙʘʥʢʘ ʥʘ 536 ʤʣʥ. ʨʫʙʣʝʡ ʠ ʜʣʷ ʢʦʤʧʘʥʠʠ çʊʨʘʥʩ-

ʥʝʬʪʝʧʨʦʜʫʢʪè ʥʘ 450 ʤʣʥ. ʜʦʣʣʘʨʦʚ. 

ʂʨʫʛ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ ï ʫʯʘʩʪʥʠʢʦʚ ʩʠʥʜʠʮʠ-

ʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʜʦʩʪʘʪʦʯʥʦ ʫʟʦʢ (ʧʦ ʦʮʝʥʢʘʤ 

ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʝ ʙʦʣʝʝ 50 ï 70 ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʭ ʙʘʥʢʦʚ ʠʤʝʶʪ ʦʧʳʪ ʥʝ ʪʦ ʯʪʦʙʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ 

ʭʦʪʷ ʙʳ ʫʯʘʩʪʠʷ ʚ ʪʘʢʠʭ ʢʨʝʜʠʪʘʭ). ʅʘʠʙʦʣʝʝ ʘʢʪʠʚ-

ʥʳʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ: ɹʘʥʢ ʄʦʩʢʚʳ, ɺʊɹ, ʊʨʘʥʩ-

ʢʨʝʜʠʪʙʘʥʢ, çʅʀʂʦʡʣè, ʋʭʪʘʙʘʥʢ, ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢʠʡ ʙʘʥʢ, ʉʦʙʠʥʙʘʥʢ, ɻʘʟʧʨʦʤʙʘʥʢ ʠ ʥʝʢʦ-
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ʪʦʨʳʝ ʜʨʫʛʠʝ. ɸʢʪʠʚʥʳʤʠ ʥʘ ʵʪʦʤ ʨʳʥʢʝ ʷʚʣʷʶʪʩʷ 

ʈʘʡʬʬʘʡʟʝʥʙʘʥʢ (ɸʚʩʪʨʠʷ), ʄʄɹ, ʄʦʩʥʘʨʙʘʥʢ, ɼʦ-

ʥʘʫ-ʙʘʥʢ ʠ ʜʨʫʛʠʝ ʙʘʥʢʠ, ʚ ʫʩʪʘʚʥʳʭ ʢʘʧʠʪʘʣʘʭ ʢʦ-

ʪʦʨʳʭ ʫʯʘʩʪʚʫʶʪ ʠʥʦʩʪʨʘʥʥʳʝ ʙʘʥʢʠ [3, ʩ. 27]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʨʦʩ-

ʩʠʡʩʢʠʝ ʙʘʥʢʠ ʷʚʣʷʶʪʩʷ ʩʦʦʨʛʘʥʠʟʘʪʦʨʘʤʠ ʩʠʥʜʠ-

ʢʘʮʠʡ, ʘ ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ ʩʭʝʤʝ ʩʦʚʤʝʩʪʥʦʛʦ ʢʨʝʜʠʪʦ-

ʚʘʥʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʠʥʦʩʪʨʘʥʥʳʤ ʙʘʥʢʘʤ, ʫ ʢʦʪʦʨʳʭ 

ʙʦʣʴʰʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʧʳʪʘ ʠ ʰʠʨʝ ʬʠʥʘʥʩʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ 

ʢʨʝʜʠʪʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥ-

ʩʪʚʦ ʢʨʝʜʠʪʦʚ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶ-

ʪʝ, ʘ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʟʘʥʠʤʘʶʪ ʠʥʦʩʪʨʘʥʥʳʝ 

ʙʘʥʢʠ. ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʚʩʣʝʜʩʪʚʠʝ ʨʷʜʘ 

ʦʙʲʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ: 

ï ʠʥʦʩʪʨʘʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʠʪʫʪʳ ʠʤʝʶʪ 

ʚʳʩʦʢʫʶ ʢʘʧʠʪʘʣʠʟʘʮʠʶ, ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʧʨʝʚʳʰʘʶ-

ʱʫʶ ʢʘʧʠʪʘʣʠʟʘʮʠʶ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ; 

ï ʫ ʥʠʭ ʠʤʝʝʪʩʷ ʤʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ 

ʦʧʝʨʘʮʠʡ ʧʦ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʤʫ ʢʨʝʜʠʪʦʚʘʥʠʶ ʠʥʦ-

ʩʪʨʘʥʥʳʤʠ ʙʘʥʢʘʤʠ; 

ï ʠʥʦʩʪʨʘʥʥʳʝ ʦʨʛʘʥʠʟʘʪʦʨʳ ʠʤʝʶʪ ʦʪʣʠʯʥʫʶ 

ʨʝʧʫʪʘʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʠʚʣʝʢʘʝʪ ʧʝʨʚʦʢʣʘʩʩʥʳʭ ʟʘ-

ʝʤʠɦʢʦʚ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ 

ʜʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʪʩʷ. ʆʥʘ 

ʩʣʦʞʠʣʘʩʴ ʧʦ ʚʧʦʣʥʝ ʪʨʠʚʠʘʣʴʥʦʡ ʧʨʠʯʠʥʝ, ʘ ʠʤʝʥ-

ʥʦ ï ʠʟ-ʟʘ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʪʦʠʤʦʩʪʴʶ ʢʨʝʜʠʪʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʠʥʦʩʪʨʘʥʥʳʝ ʙʘʥʢʠ ʨʘʩʧʦʣʘʛʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʢʨʝʜʠʪʦʚʘʪʴ ʧʦ ʩʪʘʚʢʘʤ ʙʦʣʝʝ ʥʠʟʢʠʤ, ʯʝʤ ʨʦʩʩʠʡ-

ʩʢʠʝ ʙʘʥʢʠ, ʪʘʢ ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʨʝʩʫʨʩʦʚ ʜʣʷ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠ-

ʞʝ, ʯʝʤ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʢʦʣʣʝʛ. ɺʦ-ʚʪʦʨʳʭ, ʠʥʦ-

ʩʪʨʘʥʥʳʝ ʙʘʥʢʠ ʠʤʝʶʪ ʢʘʧʠʪʘʣʠʟʘʮʠʶ, ʚ ʜʝʩʷʪʢʠ, ʘ 

ʪʦ ʠ ʩʦʪʥʠ ʨʘʟ ʧʨʝʚʳʰʘʶʱʫʶ ʢʘʧʠʪʘʣ ʨʦʩʩʠʡʩʢʠʭ 

ʙʘʥʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʦʩʪʨʘʥʮʳ ʠʤʝʶʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʝʢʪʘʭ ʥʘ ʤʥʦʛʠʝ ʩʦʪʥʠ ʤʠʣ-

ʣʠʦʥʦʚ ʠʣʠ ʤʠʣʣʠʘʨʜʳ ʜʦʣʣʘʨʦʚ, ʢʦʪʦʨʳʝ ʠʥʪʝʨʝ-

ʩʫʶʪ ʢʨʫʧʥʝʡʰʠʝ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʪʘʢʠʝ, ʢʘʢ 

ɻʘʟʧʨʦʤ ʠ çʃʫʢʦʡʣè. 

ʅʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠ ʨʝʧʫʪʘʮʠʷ ʦʨʛʘʥʠ-

ʟʘʪʦʨʦʚ. ʀʤʝʷ ʙʝʟʫʧʨʝʯʥʫʶ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʨʝʧʫ-

ʪʘʮʠʶ, ʠʥʦʩʪʨʘʥʥʳʝ ʙʘʥʢʠ-ʦʨʛʘʥʠʟʘʪʦʨʳ ʧʨʠʜʘʶʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʣʝʛʠʪʠʤʥʦʩʪʴ ʚʩʝʡ ʩʜʝʣʢʝ ʚ ʮʝʣʦʤ. 

ɺʳʩʪʫʧʘʷ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʟʘʪʦʨʘ, ʪʘʢʠʝ ʙʘʥʢʠ ʢʘʢ 

ʙʳ ʜʘʶʪ ʩʠʛʥʘʣ ʜʨʫʛʠʤ ʫʯʘʩʪʥʠʢʘʤ ʨʳʥʢʘ, ʯʪʦ ʜʘʥ-

ʥʘʷ ʢʦʤʧʘʥʠʷ ʠʣʠ ʢʨʝʜʠʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ 

ʙʣʘʛʦʥʘʜʝʞʥʦʡ. 

ʊʘʢʞʝ ʠʥʦʩʪʨʘʥʥʳʝ ʙʘʥʢʠ ʨʘʩʧʦʣʘʛʘʶʪ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʟʘʥʠʤʘʶɦ ʠʤʠʩʷ 

ʨʘʟʤʝʱʝʥʠʝʤ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ, ʠ ʠʭ ʤʥʦ-

ʛʦʣʝʪʥʠʡ ʦʧʳʪ ʠ ʤʝʞʙʘʥʢʦʚʩʢʠʝ ʢʦʥʪʘʢʪʳ ʚ ʵʪʦʡ 

ʩʬʝʨʝ ʩʦʟʜʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʨʦʩʩʠʡʩʢʠʤʠ 

ʙʘʥʢʘʤʠ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʨʦʩʩʠʡʩʢʠʤ ʙʘʥʢʘʤ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʚʠʚʘʪʴ ʩʝʛʤʝʥʪ ʨʫʙʣʝʚʦʛʦ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝ-

ʜʠʪʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʟʘʝʤʱʠʢʦʚ. ʈʘʟʚʠʪʠʶ ʜʘʥ-

ʥʦʛʦ ʩʝʛʤʝʥʪʘ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ: ʧʦʜʜʝʨʞʢʘ ʩʦ 

ʩʪʦʨʦʥʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʙʘʥʢʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʘʟʚʠ-

ʪʠʷ (ɽɹʈʈ), ʫʚʝʣʠʯʝʥʠʝ ʣʠʢʚʠʜʥʦʩʪʠ ʨʫʙʣʝʚʦʛʦ ʨʳʥ-

ʢʘ, ʧʨʦʛʥʦʟʠʨʫʝʤʦʩʪʴ ʢʫʨʩʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ, 

ʚʚʝʜʝʥʠʝ ʝʝ ʢʦʥʚʝʨʪʠʨʫʝʤʦʩʪʠ, ʨʦʩʪ ʨʦʟʥʠʯʥʦʛʦ ʠ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʨʫʙʣʷʭ ʙʘʥʢʘʤʠ, ʧʦ-

ʷʚʣʝʥʠʝ ʥʘ ʨʳʥʢʝ ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ ʟʘʝʤʱʠʢʦʚ. ʈʘʟ-

ʚʠʪʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ 

ʢʨʝʜʠʪʦʚʘʥʠʷ ʩ ʫʯʘʩʪʠʝʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʘʥʢʦʚ ʤʦ-

ʞʝʪ ʩʪʘʪʴ ʜʣʷ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʨʘʩʰʠʨʝʥʠʶ ʬʠʣʠʘʣʴʥʦʡ ʩʝʪʠ. 

ʉʠʥʜʠʮʠʨʦʚʘʥʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʪʘʧʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʩʧʦʩʦʙʦʚ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʢʨʫʧʥʳʭ ʙʘʥʢʦʚ ʚ ʨʝʛʠʦʥʳ. 

ʊʘʢʞʝ ʨʘʟʚʠʪʠʶ ʨʫʙʣʝʚʦʛʦ ʩʝʛʤʝʥʪʘ ʨʳʥʢʘ ʩʠʥ-

ʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʷʚ-

ʣʝʥʠʝ ʩʪʘʚʢʠ MosPrime [5, ʩ. 6]. Moscow Prime 

Offered Rate ï ʠʥʜʠʢʘʪʠʚʥʘʷ ʩʪʘʚʢʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʨʫʙʣʝʚʳʭ ʢʨʝʜʠʪʦʚ (ʜʝʧʦʟʠʪʦʚ) ʥʘ ʤʦʩʢʦʚʩʢʦʤ ʨʳʥ-

ʢʝ. ʉʪʘʚʢʘ MosPrime ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʚ 2005 ʛʦʜʫ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʈʌ ʠ ʨʘʩʩʯʠ-

ʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʚʦʢ ʨʘʟʤʝʱʝʥʠʷ ʨʫʙʣʝʚʳʭ 

ʢʨʝʜʠʪʦʚ (ʜʝʧʦʟʠʪʦʚ), ʦʙʲʷʚʣʷʝʤʳʭ ʚʝʜʫʱʠʤʠ ʫʯʘ-

ʩʪʥʠʢʘʤʠ ʨʦʩʩʠʡʩʢʦʛʦ ʜʝʥʝʞʥʦʛʦ ʨʳʥʢʘ (ʥʘʧʨʠʤʝʨ, 

ɺʊɹ, ʉʙʝʨʙʘʥʢ, ɻʘʟʧʨʦʤʙʘʥʢ, ʈʘʡʬʬʘʡʟʝʥʙʘʥʢ ʠ 

ʜʨ.) ʧʝʨʚʦʢʣʘʩʩʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʠʥʩʪʠʪʫʪʘʤ. 

ɹʘʥʢʠ ʦʙʲʷʚʣʷʶʪ ʩʪʘʚʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʦʥʠ 

ʤʦʛʣʠ ʙʳ ʨʘʟʤʝʩʪʠʪʴ ʩʨʝʜʩʪʚʘ ʥʘ ʤʝʞʙʘʥʢʦʚʩʢʦʤ 

ʨʳʥʢʝ, ʚ 11.45 ʧʦ ʤʦʩʢʦʚʩʢʦʛʦ ʚʨʝʤʝʥʠ. ɺ 12.30 

ʧʫʙʣʠʢʫʝʪʩʷ ʬʠʢʩʠʥʛ ï ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʩʪʘʚʢʠ MosPrime ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʜʝʥʴ. MosPrime 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʩʨʦʢʠ overnight, 1 ʥʝʜʝʣʷ. 2 ʥʝʜʝ-

ʣʠ, 1, 2, 3 ʠ 6 ʤʝʩʷʮʝʚ ï MosPrimeON, MosPrime1w, 

MosPrime2w, MosPrime1m, MosPrime2m, Mo-

sPrime3m, MosPrime6m ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʪʘʚʢʘ MosPrime ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪ-

ʚʝ ʙʘʟʠʩʥʦʡ ʧʨʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʢʨʝʜʠʪʦʚ ʥʘ ʫʩʣʦ-

ʚʠʷʭ ʧʣʘʚʘʶʱʝʡ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ. 

ʉʪʘʚʢʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝ-

ʪʠʯʝʩʢʦʝ ʢʦʪʠʨʦʚʦʢ ʙʘʥʢʦʚ-ʨʝʬʝʨʝʥʪʦʚ ʙʝʟ ʫʯʘʩʪʠʷ 

ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʠ ʩʘʤʦʡ ʥʠʟʢʦʡ ʩʪʘʚʦʢ. ɽʩʣʠ ʩʪʘʚʢʫ 

ʧʨʝʜʦʩʪʘʚʠʣʠ ʤʝʥʝʝ ʜʚʫʭ ʙʘʥʢʦʚ-ʨʝʬʝʨʝʥʪʦʚ, ʩʪʘʚʢʘ 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʩʪʘʚʢʝ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʎɹ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʘʣʶʪ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠ-

ʪʦʚ ʦʪʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 8, ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʩ-

ʥʦʚʥʘʷ ʤʘʩʩʘ ʩʠʥʜʠʢʘʮʠʡ ʧʨʠʚʣʝʢʘʝʪʩʷ ʚ ʜʦʣʣʘʨʘʭ 

ʉʐɸ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʜʘʥʥʳʭ ʨʫʙʣʝʚʳʭ ʩʠʥʜʠʮʠʨʦʚʘʥ-

ʥʳʭ ʢʨʝʜʠʪʦʚ ʦʪʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 9. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ-

ʙʣʶʜʘʝʪʩʷ ʟʘʤʝʜʣʝʥʠʝ ʪʝʤʧʦʚ ʨʦʩʪʘ ʩʠʥʜʠʢʘʮʠʡ ʚ 

ʩʚʷʟʠ ʩ ʬʠʥʘʥʩʦʚʳʤ ʢʨʠʟʠʩʦʤ. 

ʅʘ ʨʠʩʫʥʢʝ 10 ʧʦʢʘʟʘʥ ʦʙʲʝʤ ʚʳʜʘʥʥʳʭ ʨʫʙʣʝ-

ʚʳʭ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʜʦʣʠ ʨʫʙʣʝʚʳʭ ʢʨʝʜʠʪʦʚ ʚ 

ʦʙʱʝʤ ʦʙʲʝʤʝ ʚʳʜʘʥʥʳʭ ʢʨʝʜʠʪʦʚ. ɺ ʷʥʚʘʨʝ 2009 

ʛʦʜʘ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʢʨʝʜʠʪʦʚ ʥʘ 1350 ʤʣʥ. ʜʦʣʣ., ʘ ʚ 

ʬʝʚʨʘʣʝ ʥʘ 175 ʤʣʥ. ʜʦʣʣ. ɺ ʤʘʨʪʝ ʠ ʘʧʨʝʣʝ 2009 ʛʦ-

ʜʘ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʝ ʢʨʝʜʠʪʳ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʣʠʩʴ.  

ʆʪʨʘʩʣʝʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʚʣʝʯʝʥʥʳʭ ʩʠʥʜʠ-

ʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʚ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠ-

ʩʫʥʢʝ 11. 

ʆʪʨʘʩʣʝʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʚʣʝʯʝʥʥʳʭ ʩʠʥʜʠ-

ʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʚ ʈʦʩʩʠʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 12. 
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ʈʠʩ. 11. ʆʪʨʘʩʣʝʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʚʣʝʯʝʥʥʳʭ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʚ ʈʦʩʩʠʠ, ʚ ʤʣʥ. ʜʦʣʣ. 
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ʈʠʩ. 12. ʆʪʨʘʩʣʝʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʚʣʝʯʝʥʥʳʭ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʚ ʈʦʩʩʠʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

 

ʅʘ ʬʦʥʝ ʩʦʢʨʘʱʘʶʱʠʭʩʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʚʣʝ-

ʯʝʥʠʷ ʢʘʧʠʪʘʣʘ ʯʝʨʝʟ ʯʘʩʪʥʳʝ ʨʘʟʤʝʱʝʥʠʷ ʠ ʨʳʥʦʢ 

ʦʙʣʠʛʘʮʠʡ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʢʦʤʧʘʥʠʠ ʩʪʘʣʠ ʧʨʠʚʣʝ-

ʢʘʪʴ ʩʨʝʜʩʪʚʘ ʯʝʨʝʟ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʝ ʠ ʜʚʫʭʩʪʦ-

ʨʦʥʥʠʝ ʢʨʝʜʠʪʳ. ʍʦʪʷ ʚ ʮʝʣʦʤ ʦʙʲʝʤ ʩʠʥʜʠʮʠʨʦ-

ʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʩʥʠʟʠʣʩʷ, ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ 

ʫʚʝʣʠʯʠʣʠ ʩʚʦʶ ʜʦʣʶ ʜʦ 9 % ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʝʚʨʦ-

ʧʝʡʩʢʠʭ ʢʨʝʜʠʪʦʚ, ʛʦʜ ʥʘʟʘʜ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚ-

ʣʷʣ 4 %. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʨʝʜʠʪʥʦʛʦ ʢʨʠʟʠʩʘ ʩʪʦʠʤʦʩʪʴ 

ʟʘʠʤʩʪʚʦʚʘʥʠʡ ʥʘ ʨʳʥʢʝ ʨʝʟʢʦ ʚʦʟʨʦʩʣʘ ʠ ʧʨʦʜʦʣ-

ʞʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ: ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʟʘʝʤʱʠʢʦʚ 

ʩʪʦʠʤʦʩʪʴ ʢʨʝʜʠʪʘ ʚʳʨʦʩʣʘ ʚ ʜʚʘ ʨʘʟʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʙʘʥʢʠ-ʦʨʛʘʥʠʟʘʪʦʨʳ ʪʘʢʞʝ ʬʦʨʤʠʨʫʶʪ ʙʦʣʴʰʠʝ ʫʩ-

ʪʦʡʯʠʚʳʝ ʛʨʫʧʧʳ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʚʝʜʫʱʠʭ ʦʨʛʘ-

ʥʠʟʘʪʦʨʦʚ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʳʥʦʯ-

ʥʳʝ ʨʠʩʢʠ, ʪʘʢʞʝ ʙʘʥʢʠ ʩʪʨʝʤʷʪʩʷ ʫʤʝʥʴʰʠʪʴ ʩʨʦʢʠ 

ʩʠʥʜʠʢʘʮʠʡ. 

ʈʦʩʪ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʚ ʬʠʥʘʥʩʠʨʦʚʘ-

ʥʠʠ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʙʳʣ ʦʞʠʜʘʝʤʳʤ. ɺ ʫʩʣʦ-

ʚʠʷʭ ʫʜʦʨʦʞʘʥʠʷ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʜʨʫʛʠʭ ʠʥʩʪ-

ʨʫʤʝʥʪʦʚ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʝ ʢʨʝʜʠʪʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʠ ʟʘʤʝʱʘʶʪ ʪʘʢʦʡ ʠʩʪʦʯʥʠʢ 

ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʢʘʢ ʨʘʟʤʝʱʝʥʠʝ ʦʙʣʠʛʘʮʠʡ. 

ʅʦ ʤʦʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚ-

ʢʘ ʧʦ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʤ ʢʨʝʜʠʪʘʤ ʚʳʨʦʩʣʘ ʢʘʢ ʤʠ-

ʥʠʤʫʤ ʥʘ 100 ï 200 ʙʘʟʠʩʥʳʭ ʧʫʥʢʪʦʚ. ʅʦ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʚʩʝ ʪʨʫʜʥʦʩʪʠ, ʨʦʩʩʠʡʩʢʠʝ ʟʘʝʤʱʠʢʠ ʩʪʘʨʘʣʠʩʴ 

ʩʢʨʳʪʴ ʚʦʟʨʦʩʰʫʶ ʩʪʦʠʤʦʩʪʴ ʟʘʠʤʩʪʚʦʚʘʥʠʷ, ʠ ʭʦʪʷ 

ʙʳʣʦ ʟʘʤʝʪʥʦ, ʯʪʦ ʩ ʤʦʤʝʥʪʘ ʦʙʲʷʚʣʝʥʠʷ ʦ ʧʣʘʥʘʭ 

ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʢʨʝʜʠʪʘ ʠ ʜʦ ʟʘʢʨʳʪʠʷ ʩʜʝʣʢʠ ʩʪʘʣʦ 

ʧʨʦʭʦʜʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ, ʙʘʥʢʠ 

ʫʧʦʨʥʦ ʧʫʙʣʠʢʦʚʘʣʠ ʩʪʘʚʢʫ ʚ ʨʘʟʤʝʨʝ ʥʝ ʙʦʣʝʝ 

LIBOR + 100 ʙ.ʧ. ɹʘʟʠʩʥʳʡ ʧʫʥʢʪ ï ʦʜʥʘ ʩʦʪʘʷ ʯʘʩʪʴ 

ʧʨʦʮʝʥʪʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʘ ʩʪʘʚʢʘ ʧʨʦʩʪʦ-ʥʘʧʨʦʩʪʦ 

ʥʝ ʚʢʣʶʯʘʣʘ ʚʩʝʚʦʟʤʦʞʥʳʭ ʢʦʤʠʩʩʠʡ ʠ ʱʝʜʨʦʛʦ 

ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʦʨʛʘʥʠʟʘʪʦʨʘʤ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ 

ʢʨʝʜʠʪʘ. 

ʂʨʠʟʠʩ ʧʦʚʣʠʷʣ ʢʘʢ ʥʘ ʫʨʦʚʝʥʴ ʧʨʦʮʝʥʪʥʳʭ ʩʪʘ-

ʚʦʢ, ʪʘʢ ʠ ʥʘ ʩʧʨʦʩ ʩʦ ʩʪʦʨʦʥʳ ʙʘʥʢʦʚ ʥʘ ʫʯʘʩʪʠʝ ʚ 

ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʘʭ. ʅʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ 

ʩʦʢʨʘʱʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʨʝʩʫʨ-

ʩʦʚ ʩʦʚʧʘʣʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʩʧʦʣʥʝʥʠʷ ʦʙʷʟʘ-

ʪʝʣʴʩʪʚ ʧʦ ʩʪʘʨʳʤ ʜʦʣʛʘʤ. ʊʝ ʙʘʥʢʠ, ʢʦʪʦʨʳʝ ʧʨʠ-

ʚʣʝʢʘʣʠ ʢʨʝʜʠʪʳ ʜʣʷ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʙʫʜʫʪ ʧʨʠ-

ʚʣʝʢʘʪʴ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʝ ʢʨʝʜʠʪʳ ʠ ʧʦ ʦʯʝʥʴ ʚʳʩʦ-

ʢʠʤ ʩʪʘʚʢʘʤ ʠʣʠ ʧʦʩʪʘʨʘʶʪʩʷ ʧʨʦʣʦʥʛʠʨʦʚʘʪʴ ʜʘʥ-

ʥʳʝ ʟʘʡʤʳ. ɸ ʙʘʥʢʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʘʢʠʝ 

ʨʝʩʫʨʩʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʨʝʜʠʪʦʚʘʥʠʷ ʩʚʦʝʛʦ ʢʦʨʧʦʨʘ-

ʪʠʚʥʦʛʦ ʩʝʢʪʦʨʘ, ʙʫʜʫʪ ʚʳʥʫʞʜʝʥʳ ʩʥʠʟʠʪʴ ʪʝʤʧʳ 

ʢʨʝʜʠʪʦʚʘʥʠʷ. 

ʈʘʟʚʠʪʠʝ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʩʪʘʣ-

ʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ. 

1. ʆʪʩʫʪʩʪʚʠʝ ʜʦʚʝʨʠʷ ʤʝʞʜʫ ʨʦʩʩʠʡʩʢʠʤʠ ʙʘʥ-

ʢʘʤʠ. ʂʨʠʟʠʩ ʣʠʢʚʠʜʥʦʩʪʠ ʚ 2004 ʛʦʜʫ ʧʦʢʘʟʘʣ ʫʷʟ-

ʚʠʤʦʩʪʴ ʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʤʥʦʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʢʨʝ-

ʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɺʳʩʦʢʠʡ ʨʠʩʢ ʪʘʢʞʝ ʩʚʟ̫ʘʥ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʪʟʳʚʘ ʫ ʙʘʥʢʘ-ʧʘʨʪʥʝʨʘ ʣʠʮʝʥʟʠʠ ʚ 

ʩʚʟ̫ʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʦʪʤʳʚʘʥʠʶ (ʣʝʛʘʣʠʟʘʮʠʠ) ʜʦʭʦ-

ʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʝʩʪʫʧʥʳʤ ʧʫʪʝʤ, ʠ ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʶ ʪʝʨʨʦʨʠʟʤʘ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʧʨʠʤʝʨʳ ʥʝʙʨʝʞ-

ʥʦʩʪʠ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʠ ʜʨʫʛ 

ʢ ʜʨʫʛʫ, ʠ ʢ ʩʚʦʠʤ ʢʣʠʝʥʪʘʤ. 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʬʦʨʤʘ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦ-

ʚʘʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ ʩʨʝʜʠ ʙʘʥʢʦʚ-

ʫʯʘʩʪʥʠʢʦʚ ʙʘʥʢʘ-ʘʛʝʥʪʘ, ʬʫʥʢʮʠʠ ʢʦʪʦʨʦʛʦ ï ʧʨʝ-

ʜʦʩʪʘʚʣʝʥʠʝ ʩʘʤʦʛʦ ʢʨʝʜʠʪʘ (ʦ ʬʫʥʢʮʠʷʭ ʙʘʥʢʦʚ-

ʫʯʘʩʪʥʠʢʦʚ ʥʠʞʝ), ʩʙʦʨ ʩʨʝʜʩʪʚ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʤʝʞʜʫ ʙʘʥʢʘʤʠ. ɼʘʣʝʢʦ ʥʝ ʚʩʝ ʛʦʪʦʚʳ ʧʝʨʝʜʘʪʴ 

ʯʘʩʪʴ ʩʚʦʠʭ ʘʢʪʠʚʦʚ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʥʘ ʢʨʝʜʠʪʦʚʘ-

ʥʠʝ, ʜʨʫʛʦʤʫ ʙʘʥʢʫ, ʢʦʪʦʨʳʡ ʢʦʥʩʦʣʠʜʠʨʫʝʪ ʥʘ ʩʚʦ-

ʠʭ ʩʯʝʪʘʭ ʚʝʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʙʲʝʤ ʨʝʩʫʨʩʦʚ. ʂ 

ʪʦʤʫ ʞʝ, ʜʦʚʦʣʴʥʦ ʪʨʫʜʥʦ ʦʮʝʥʠʪʴ ʠ ʨʝʘʣʴʥʦʝ ʬʠ-

ʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʩʠʥʜʠ-

ʢʘʮʠʠ. ʄʥʦʛʠʝ ʙʘʥʢʠ ʧʨʦʩʪʦ ʦʧʘʩʘʶʪʩʷ ʧʦʪʝʨʷʪʴ 

ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ, ʝʩʣʠ ʚ ʠʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʙʫʜʫʪ 

ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʜʨʫʛʠʝ ʙʘʥʢʠ. ʆʜʥʘʢʦ ʧʦʜʦʙʥʘʷ 

ʠʟʦʣʷʮʠʷ ʥʝ ʪʦʣʴʢʦ ʥʝ ʫʙʝʨʝʞʝʪ ʠʭ ʦʪ ʧʨʦʙʣʝʤ çʚʳ-

ʞʠʚʘʥʠʷè ʥʘ ʙʘʥʢʦʚʩʢʦʤ ʨʳʥʢʝ ʠ ʥʘ ʨʳʥʢʝ ʢʨʝʜʠʪ-

ʥʳʭ ʫʩʣʫʛ, ʥʦ, ʥʘʧʨʦʪʠʚ, ʫʩʫʛʫʙʠʪ ʠʭ ʩʝʛʦʜʥʷʰʥʝʝ 

ʧʦʣʦʞʝʥʠʝ ʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩ-

ʪʝʤʝ. ɻʨʘʤʦʪʥʦʝ ʤʝʞʙʘʥʢʦʚʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ 

ʢʦʦʧʝʨʘʮʠʷ ʧʦʟʚʦʣʷʶʪ ʨʘʩʰʠʨʠʪʴ ʧʦʪʝʥʮʠʘʣ ʙʘʥ-

ʢʦʚʩʢʦʛʦ ʨʳʥʢʘ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʢʘʞʜʦʤʫ ʠʟ ʫʯʘʩʪʥʠ-

ʢʦʚ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ. 

2. ʅʝʩʦʚʝʨʰʝʥʩʪʚʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʪʠʚ-

ʥʦʡ ʙʘʟʳ. ɺ ʨʦʩʩʠʡʩʢʦʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘ-

ʪʠʚʥʦʡ ʙʘʟʝ ʦʪʩʫʪʩʪʚʫʶʪ ʦʪʜʝʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʢʦ-

ʪʦʨʳʝ ʙʳ ʨʝʛʫʣʠʨʦʚʘʣʠ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʝ ʢʨʝʜʠʪʦ-

ʚʘʥʠʝ. ʊʨʫʜʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ɻʨʘʞʜʘʥʩʢʠʡ ʢʦ-

ʜʝʢʩ, ʩʠʥʜʠʢʘʮʠʠ ʫʧʦʤʠʥʘʶʪʩʷ ʢʦʩʚʝʥʥʦ, ʠ ʜʣʷ ʠʭ 
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ʧʨʦʚʝʜʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʣʠʰʴ ʦʙɦ ʠʝ ʧʨʘʚʠʣʘ. ʇʨʠ 

ʵʪʦʤ ʜʦʢʫʤʝʥʪʳ ɹʘʥʢʘ ʈʦʩʩʠʠ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʩʠʥ-

ʜʠʮʠʨʦʚʘʥʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʩʪʘʥʜʘʨʪʘʤ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪ ʠʥʦʩʪʨʘʥʥʳʝ ʦʨʛʘ-

ʥʠʟʘʪʦʨʳ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʨʳʥʢʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʥʘʨʘʙʦʪʘʥʥʳʝ ʩʫʜʝʙʥʳʝ ʧʨʝʮʝʜʝʥʪʳ. ʈʦʩ-

ʩʠʡʩʢʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʙʘʥʢʫ ʧʨʦ-

ʜʘʪʴ ʩʚʦʶ ʜʦʣʶ ʚ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʤ ʢʨʝʜʠʪʝ ʩʪʦ-

ʨʦʥʥʠʤ ʠʥʚʝʩʪʦʨʘʤ ʯʝʨʝʟ ʧʨʦʠʟʚʦʜʥʳʡ ʠʥʩʪʨʫʤʝʥʪ. 

ʉʠʥʜʠʢʘʮʠʷ ʠʥʪʝʨʝʩʥʘ ʪʝʤ, ʯʪʦ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ 

ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʠʩʢʠ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʨʝʜʠʪʥʳʤ ʦʨʛʘ-

ʥʠʟʘʮʠʷʤ, ʥʦ ʠ ʧʨʦʜʘʪʴ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ, ʧʦʣʥʦʩʪʴʶ 

ʠʣʠ ʯʘʩʪʠʯʥʦ, ʩʚʦʶ ʜʦʣʶ ʚ ʩʜʝʣʢʝ. 

3. ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ 

ʙʘʥʢʦʚ. ɹʘʥʢʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʚʝʣʠʯʠʥʫ ʩʦʙʩʪ-

ʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʨʘʟʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʘʩʩʠʚʦʚ. 

4. ʉʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʨʘʟʚʠʪʠʷ ʩʠʥʜʠʮʠ-

ʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʥʦʚʠʟʥʘ 

ʵʪʦʛʦ ʚʠʜʘ ʢʨʝʜʠʪʦʚʘʥʠʷ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʦʩʩʠʡ-

ʩʢʠʭ ʙʘʥʢʦʚ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʥʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʳʯʘʠ ʜʝʣʦʚʦʛʦ ʦʙʦʨʦʪʘ, ʥʝ 

ʧʨʦʰʣʠ ʠʩʧʳʪʘʥʠʷ ʧʨʘʢʪʠʢʦʡ ʧʨʦʮʝʜʫʨʳ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ, ʦʪʩʫʪʩʪʚʫʝʪ ʢʫʣʴ-

ʪʫʨʘ ʩʠʥʜʠʢʘʮʠʡ (ʪʨʘʜʠʮʠʠ, ʧʨʘʚʠʣʘ, ʚʟʘʠʤʥʦʝ ʜʦ-

ʚʝʨʠʝ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʢʘʯʝʩʪʚʫ ʘʥʘʣʠʟʘ ʟʘʝʤʱʠʢʘ ʠ 

(ʠʣʠ) ʧʦʨʫʯʠʪʝʣʷ ʠ (ʠʣʠ) ʛʘʨʘʥʪʘ). 

ɺ ʈʦʩʩʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʝʜʠʥʳʭ ʧʨʠʥʮʠʧʦʚ 

ʘʥʘʣʠʟʘ ʟʘʝʤʱʠʢʘ/ʧʦʨʫʯʠʪʝʣʷ/ʛʘʨʘʥʪʘ, ʥʝ ʫʥʠʬʠʮʠ-

ʨʦʚʘʥʳ ʧʨʦʮʝʜʫʨʳ ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ ʬʦʨʤʘ ʜʦʢʫʤʝʥ-

ʪʘʮʠʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʠ ʟʘʪʷʛʠʚʘʝʪ ʧʨʦ-

ʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʝʜʠʪʘ. ɹʘʥʢʘʤ ʠ ʟʘʝʤʱʠʢʘʤ, 

ʚʧʝʨʚʳʝ ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʪʘʢʦʤ ʢʨʝʜʠʪʝ, ʪʨʝʙʫʝʪʩʷ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʦ-

ʙʨʘʪʴʩʷ ʚ ʥʝʧʨʠʚʳʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

5. ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʚʥʝʰʥʠʭ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʭ ʦʮʝʥʦʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʨʝʜʠʪʥʳʭ ʨʝʡʪʠʥ-

ʛʦʚ, ʢʘʢ ʟʘʝʤʱʠʢʦʚ, ʪʘʢ ʠ ʙʘʥʢʦʚ-ʧʘʨʪʥʝʨʦʚ. ʉʣʝʜ-

ʩʪʚʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʦʪʢʘʟ ʥʝʢʦʪʦʨʳʭ ʙʘʥʢʦʚ-

ʢʨʝʜʠʪʦʨʦʚ ʦʪ ʨʘʟʤʝʱʝʥʠʷ ʩʚʦʝʡ ʜʦʣʠ, ʪ. ʢ. ʧʦ ʠʭ 

ʤʝʪʦʜʠʢʘʤ ʟʘʝʤʱʠʢ ʠʣʠ ʙʘʥʢ-ʘʛʝʥʪ ʥʝ ʧʨʝʜʩʪʘʚʣʷ-

ʶʪʩʷ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʳʤʠ ʠ ʥʘʜʝʞʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ. 

6. ʆʪʤʝʯʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʜʘʥ-

ʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

7. ʅʘʣʠʯʠʝ ʩʣʦʞʥʦʩʪʝʡ ʩ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʝʡ 

ʟʘʡʤʘ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʫʜʥʝʥʠʡ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʩʠʥ-

ʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ, ʢʘʢ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʘʪʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʥʘ-

ʧʨʘʚʣʝʥʠʷʭ. 

1. ʆʧʪʠʤʠʟʘʮʠʷ ʙʘʥʢʦʚʩʢʦʛʦ ʧʨʘʚʘ, ʦʪʥʦʩʷʱʝʛʦ-

ʩʷ ʢ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʤʫ ʢʨʝʜʠʪʦʚʘʥʠʶ ʠ ʢʦʨʨʝʩʧʦʥ-

ʜʝʥʪʩʢʦʤʫ ʜʝʣʫ, ʫʯʠʪʳʚʘʷ ʨʦʣʴ ʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʩʜʝʣʦʢ. 

ʉʝʛʦʜʥʷ ʚ ʈʦʩʩʠʠ ʫ ʙʘʥʢʦʚ ʥʘʩʪʦʣʴʢʦ ʤʘʣʦ ʦʧʳʪʘ 

ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʯʘʩʪʠʠ ʚ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʤ ʢʨʝʜʠ-

ʪʦʚʘʥʠʠ, ʜʘ ʝʱʝ ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ ʥʘʩʪʦʣʴʢʦ ʩʢʫʜʥʘ 

ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʘ, ʯʪʦ ʩʪʝʧʝʥʴ ʞʝʣʘʥʠʷ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʦʙʲʝʜʠʥʝʥʠʠ ʧʨʠ ʚʩʝʭ ʧʨʦʯʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʫ ʙʘʥ-

ʢʦʚ ʦʯʝʥʴ ʥʠʟʢʘʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʦ ʙʳ ʨʘʟʫʤʥʳʤ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʫʤʳ, ʉʦʚʝʪʘ 

ʌʝʜʝʨʘʮʠʠ, ɹʘʥʢʘ ʈʦʩʩʠʠ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʢʦʨʝʡʰʝʛʦ ʫʪʦʯʥʝʥʠʷ ʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʜʣʷ 

ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟ-

ʨʘʙʦʪʘʪʴ ʥʦʨʤʳ ʧʨʘʚʘ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʨʘʱʝʥʠʷ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʥʘ ʚʪʦʨʠʯ-

ʥʦʤ ʨʳʥʢʝ. 

2. ʇʨʦʚʝʜʝʥʠʝ ʢʦʥʩʫʣʴʪʘʮʠʡ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʦʙ-

ʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ 

ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳ-

ʤʠ ʨʝʛʫʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʝʤʠʥʘʨʦʚ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʠʟ ʚʝʜʫʱʠʭ ʟʘʧʘʜʥʳʭ ʙʘʥʢʦʚ, ʦʩʥʦʚʥʦʡ ʪʝʤʦʡ 

ʢʦʪʦʨʳʭ ʷʚʣʷʣʘʩʴ ʙʳ ʦʨʛʘʥʠʟʘʮʠʷ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦ-

ʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʤ ʠ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʤ ʘʩʧʝʢʪʘʭ. 

ɺ ʩʠʣʫ ʥʦʚʠʟʥʳ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ 

ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ ʩʫʱʝʩʪʚʫʶʪ ʚʦ-

ʧʨʦʩʳ ʦ ʝʛʦ ʩʦʜʝʨʞʘʥʠʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ. ʇʦʤʦʯʴ 

ʥʘʡʪʠ ʦʪʚʝʪʳ ʭʦʪʷ ʙʳ ʥʘ ʯʘʩʪʴ ʠʟ ʥʠʭ ʤʦʛʣʠ ʙʳ ʩʠʩ-

ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʙʦʣʝʝ ʦʧʳʪʥʳʭ ʫʯʘʩʪ-

ʥʠʢʦʚ ʜʘʥʥʦʛʦ ʨʳʥʢʘ, ʘ ʪʘʢʞʝ ʬʠʥʘʥʩʦʚʳʭ ʢʦʥʩʫʣʴ-

ʪʘʥʪʦʚ. ɹʘʥʢ ʈʦʩʩʠʠ ʠ ʨʘʟʣʠʯʥʳʝ ʙʘʥʢʦʚʩʢʠʝ ʘʩʩʦ-

ʮʠʘʮʠʠ ʩʪʨʘʥʳ ʤʦʛʣʠ ʙʳ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʝʤʠʥʘʨʳ, 

ʢʦʥʬʝʨʝʥʮʠʠ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʪʝʦʨʝʪʠ-

ʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ. 

3. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʜʘʥʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʠ 

ʩʝʤʠʥʘʨʦʚ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʞʝ ʚʳ-

ʜʘʥʥʳʭ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʘʭ ʥʝʦʙʭʦʜʠʤʳ 

ʦʙʦʙʱʝʥʠʝ ʙʘʥʢʦʚʩʢʦʡ ʧʨʘʢʪʠʢʠ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦ-

ʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʠʥʜʠʮʠ-

ʨʦʚʘʥʥʦʤʫ ʢʨʝʜʠʪʦʚʘʥʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʨʘʙʦʪʢʘ 

ʧʨʘʚʠʣ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ. ʊʘʢʘʷ ʨʘʙʦʪʘ ʤʦʞʝʪ 

ʙʳʪʴ ʚʦʟʣʦʞʝʥʘ ʥʘ ɹʘʥʢ ʈʦʩʩʠʠ, ɸʩʩʦʮʠʘʮʠʶ ʨʦʩ-

ʩʠʡʩʢʠʭ ʙʘʥʢʦʚ ʠ ʜʨʫʛʠʝ ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʦʙʲʝʜʠʥʝ-

ʥʠʷ ʙʘʥʢʦʚ. 

4. ɼʣʷ ʦʙʦʙʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʞʝ ʦʨʛʘʥʠʟʦ-

ʚʘʥʥʳʭ ʢʨʝʜʠʪʘʭ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʦʚʳʭ ʧʨʦʙʣʝʤ 

ʨʘʟʚʠʪʠʷ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ 

ʧʦʣʝʟʥʦ ʥʘʯʘʪʴ ʚʝʩʪʠ ʨʝʝʩʪʨ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝ-

ʜʠʪʦʚ, ʯʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚ ʨʘʤʢʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʞʝ ʚʦʟʥʠʢʘʶʱʠʭ ʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʢʨʝʜʠʪʥʳʭ ʙʶ-

ʨʦ. 

5. ʅʝʦʙʭʦʜʠʤʘ ʫʥʠʬʠʢʘʮʠʷ ʢʨʝʜʠʪʥʦʡ ʧʨʘʢʪʠʢʠ, 

ʧʨʘʚʦʚʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʢʨʝʜʠʪʦʚ ʠ ʧʘʢʝʪʦʚ ʜʦʢʫʤʝʥ-

ʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʙʘʥʢʘʤʠ ʚ ʢʨʝʜʠʪʥʦʤ ʧʨʦʮʝʩʩʝ, 

ʩʚʷʟʘʥʥʦʤ ʩ ʩʠʥʜʠʢʘʮʠʝʡ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʜʦʚʝʨʠʷ ʤʝʞʜʫ ʙʘʥʢʘʤʠ ʠ ʩʪʘʥʝʪ ʝʱʝ 

ʦʜʥʠʤ ʰʘʛʦʤ ʢ ʩʦʟʜʘʥʠʶ ʥʦʨʤʘʣʴʥʦʡ ʙʘʥʢʦʚʩʢʦʡ 

ʩʠʩʪʝʤʳ. 

ɺ ʈʦʩʩʠʠ ʫʥʠʬʠʢʘʮʠʷ ʜʝʣʦʚʦʡ ʧʨʘʢʪʠʢʠ ʚ ʩʬʝʨʝ 

ʙʘʥʢʦʚʩʢʦʛʦ ʧʨʘʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩ ʨʘʟʚʠʪʠʝʤ ʨʳʥʢʘ ʵʪʦʪ ʧʨʦʮʝʩʩ ʙʫ-

ʜʝʪ ʠʜʪʠ, ʦʜʥʘʢʦ ʝʛʦ ʤʦʞʥʦ ʠ ʥʝʦʙʭʦʜʠʤʦ çʧʦʜʪʘʣ-

ʢʠʚʘʪʴè. ʉʫʱʝʩʪʚʫʶʱʠʝ ʠʥʩʪʠʪʫʪʳ ʤʦʛʣʠ ʙʳ ʦʢʘ-

ʟʘʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʠ ʤʝʪʦʜʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ 

ʵʪʦʤʫ ʧʨʦʮʝʩʩʫ ʧʦʩʨʝʜʩʪʚʦʤ ʚʧrʫʩʢʘ ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʳ. 

ʇʦ ʦʩʥʦʚʥʦʤʫ ʥʘʙʦʨʫ ʤʝʞʙʘʥʢʦʚʩʢʠʭ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʠʡ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʧʘ-

ʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, ʦʪʨʘʙʦʪʘʥʥʳʭ ʛʦʜʘʤʠ ʧʨʠ ʩʦʚʤʝʩʪ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʦʚ, ʶʨʠʜʠʯʝʩʢʠ ʦʪʣʘʞʝʥʥʳʭ 

ʠ ʚ ʧʨʠʥʮʠʧʝ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʧʦ ʦʩʥʦʚʥʳʤ ʤʦʤʝʥʪʘʤ 

ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ. ɺ ʩʣʫʯʘʝ ʞʝ ʜʦʢʫʤʝʥ-
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ʪʘʣʴʥʦʡ ʙʘʟʳ ʩʠʥʜʠʢʘʮʠʡ ʚʩʝ ʥʘʭʦʜʠʪʩʷ ʣʠʰʴ ʚ ʩʪʘ-

ʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʘʧʨʦʙʘʮʠʠ. 

ɺ ʩʪʨʘʥʘʭ, ʛʜʝ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ 

ʜʘʚʥʦ ʠʟʚʝʩʪʥʦ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ, ʫʥʠʬʠʢʘʮʠʷ 

ʦʬʦʨʤʣʝʥʠʷ ʩʜʝʣʦʢ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʨʝʜʧʦ-

ʩʳʣʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʦʛʦ ʨʳʥʢʘ ʩʠʥʜʠʮʠʨʦ-

ʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʨʝʘʣʠ-

ʟʘʮʠʠ ʩʜʝʣʦʢ ʧʦ ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʤʫ ʢʨʝʜʠʪʦʚʘʥʠʶ 

ʥʘ ʚʪʦʨʠʯʥʦʤ ʨʳʥʢʝ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʫʨʦʚʥʷ ʠ 

ʭʘʨʘʢʪʝʨʘ ʤʝʞʙʘʥʢʦʚʩʢʠʭ ʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʠʭ ʦʪ-

ʥʦʰʝʥʠʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʧʦʚʳʰʘʝʪ ʣʠʢʚʠʜ-

ʥʦʩʪʴ ʜʦʣʛʦʚʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ, ʧʨʠʙʣʠʞʘʷ ʠʭ ʧʦ ʵʪʦ-

ʤʫ ʧʦʢʘʟʘʪʝʣʶ ʢ ʦʙʣʠʛʘʮʠʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʘʥʢʠ ï 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʫʯʘʩʪʥʠʢʠ ʩʠʥʜʠʢʘʮʠʡ ʠʤʝʶʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʦʩʚʦʙʦʜʠʪʴ ʣʠʤʠʪʳ ʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʥʦʚʳʭ 

ʩʜʝʣʢʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʨʦʱʝʥʠʝ ʦʬʦʨʤʣʝʥʠʷ 

ʩʜʝʣʦʢ ʠ ʦʙʦʨʦʪʘ ʜʦʣʛʦʚʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʨʠʚʦʜʠʪ ʢ 

ʨʦʩʪʫ ʨʳʥʢʘ ʩʠʥʜʠʮʠʨʦʚʘʥʥʳʭ ʢʨʝʜʠʪʦʚ ʚ ʮʝʣʦʤ. 

6. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʜʦʙʨʦʚʦʣʴʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ 

ʙʘʥʢʦʚ, ʨʘʚʥʦʟʥʘʯʥʳʭ ʧʦ ʟʥʘʯʝʥʠʶ, ʚ çʢʨʝʜʠʪʥʳʝ 

ʢʣʫʙʳè, ʯʪʦ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʥʘʣʠʯʠʷ ʫ 

ʙʘʥʢʦʚ ʨʝʩʫʨʩʦʚ ʜʣʷ ʢʨʝʜʠʪʦʚʘʥʠʷ, ʨʘʟʥʳʭ ʧʦ ʩʨʦ-

ʢʘʤ, ʦʙʲʝʤʘʤ ʠ ʩʪʦʠʤʦʩʪʠ. 

ʂʨʝʜʠʪʥʳʝ ʢʣʫʙʳ ʤʦʛʣʠ ʙʳ ʟʘ ʩʯʝʪ ʙʦʣʴʰʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ ʠ ʝʜʠʥʦʛʦ ʜʦʢʫʤʝʥʪʘʣʴʥʦ-

ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʦʯʝʥʴ ʩʝʨʴʝʟʥʳʝ 

ʢʨʫʧʥʦʙʶʜʞʝʪʥʳʝ ʧʨʦʝʢʪʳ. ʇʨʠʯʝʤ ʩʦʚʩʝʤ ʥʝ ʦʙʷ-

ʟʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʢʨʝʜʠʪʦʚʘʥʠʠ ʙʫʜʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚʩʝ 

ʙʘʥʢʠ ï ʯʣʝʥʳ ʢʣʫʙʘ. 
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The infrastructure state of the labor-market in Siberia is analyzed, its main improvement trends are determined 

in the article. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʨʳʥʢʦʚ ʪʨʫʜʘ ʩʠʙʠʨʩʢʠʭ 

ʨʝʛʠʦʥʦʚ (ʂʝʤʝʨʦʚʩʢʘʷ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ, ʊʦʤʩʢʘʷ 

ʦʙʣʘʩʪʠ ʠ ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʧ-

ʨʝʜʝʣʝʥʥʳʭ ʧʨʦʙʣʝʤʘʭ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʷ. ʉʨʝʜʠ ʥʠʭ: ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʩʧʨʦʩʘ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʪʨʫʜʘ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʥʠʟʢʘʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨ ʧʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʤʝʞʨʝʛʠʦ-

ʥʘʣʴʥʦʡ ʤʠʛʨʘʮʠʠ ʚ ʨʝʛʠʦʥʳ ʩ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʢʦʥʲʶʥʢʪʫʨʦʡ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʥʝʨʘʟʚʠʪʘʷ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ ʨʳʥʢʘ ʪʨʫʜʘ, ʩʣʘʙʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʥʘ 

ʨʳʥʢʝ ʪʨʫʜʘ. 

ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʩʠʙʠʨʩʢʠʭ ʨʝ-

ʛʠʦʥʘʭ ʷʚʣʷʝʪʩʷ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʩʧʨʦʩʘ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʪʨʫʜʘ. ʄʠʥʠʤʠʟʘʮʠʷ ʜʠʩʙʘʣʘʥʩʘ ʤʦ-

ʞʝʪ ʜʦʩʪʠʛʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʤʝʨ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʭ ʩʦʨʘʟʤʝʨʥʦʝ ʧʨʝʜʣʦʞʝʥʠʶ ʫʚʝʣʠʯʝʥʠʝ ʨʘ-

ʙʦʯʠʭ ʤʝʩʪ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʦʩʪʫ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ, ʥʦ ʠ ʩʧʦʥʪʘʥʥʳʤ ʜʚʠʞʝ-

ʥʠʝʤ ʩʚʦʙʦʜʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ ʢ ʣʫʯʰʠʤ ʫʩʣʦʚʠʷʤ 

ʟʘʥʷʪʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʘʢʪʠʚʥʘʷ ʧʦʣʠʪʠʢʘ ʥʘ ʨʳʥ-

ʢʝ ʪʨʫʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʤʷʛʯʝʥʠʝ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʝʨʝʢʦʩʦʚ ʟʘ ʩʯʝʪ ʨʘʟʚʠʪʠʷ ʤʦʙʠʣʴʥʦ-

ʩʪʠ ʨʘʙʦʪʥʠʢʦʚ, ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ 

ʟʘʷʚʣʝʥʥʦʤʫ ʩʧʨʦʩʫ ʠ ʩʦʜʝʡʩʪʚʠʷ ʪʨʫʜʦʚʦʡ ʤʠʛʨʘ-

ʮʠʠ ʚ ʨʝʛʠʦʥʳ ʩ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʢʦʥʲʶʥʢʪʫʨʦʡ. ʈʦʩʪ 

ʪʨʫʜʦʚʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʝʡʰʠʤ ʩʨʝʜ-

ʩʪʚʦʤ ʩʜʝʨʞʠʚʘʥʠʷ ʙʝʟʨʘʙʦʪʠʮʳ. 

ʈʝʬʦʨʤʳ 1990-ʭ ʛʦʜʦʚ ʨʘʟʨʫʰʠʣʠ ʧʣʘʥʦʤʝʨʥʫʶ 

ʩʠʩʪʝʤʫ ʜʚʠʞʝʥʠʷ ʢʘʜʨʦʚ ʠ ʧʦʢʘ ʥʝ ʩʦʟʜʘʣʠ ʜʦʩʪʘ-

ʪʦʯʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʘʤʦʜʚʠʞʝʥʠʷ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ. ʉʧʝʮʠʘʣʠʩʪʳ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʨʦʙʣʝʤʘ-

ʤʠ ʨʳʥʢʘ ʪʨʫʜʘ, ʩʯʠʪʘʶʪ, ʯʪʦ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʙʘʨʴʝʨʦʚ, ʩʜʝʨʞʠʚʘʶʱʠʭ 

ʜʚʠʞʝʥʠʝ ʨʘʙʦʯʝʡ ʩʠʣʳ. ʕʪʠ ʙʘʨʴʝʨʳ ʤʦʞʥʦ ʨʘʟʜʝ-

ʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ, ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ. 

ɻʦʚʦʨʷ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʠʥʩʪʠʪʫʪʘ ʧʨʦʧʠʩ-

ʢʠ, ʢʦʪʦʨʳʡ ʬʦʨʤʘʣʴʥʦ ʧʨʦʩʫʱʝʩʪʚʦʚʘʣ ʜʦ 1993 ʛʦ-
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ʜʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɿʘʢʦʥʦʤ ʈʌ çʆ ʧʨʘʚʝ ʛʨʘʞʜʘʥ 

ʈʌ ʥʘ ʩʚʦʙʦʜʫ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʚʳʙʦʨ ʤʝʩʪʘ ʧʨʝʙʳ-

ʚʘʥʠʷ ʠ ʞʠʪʝʣʴʩʪʚʘ ʚ ʧʨʝʜʝʣʘʭ ʈʌè ʙʳʣʘ ʦʪʤʝʥʝʥʘ 

ʧʨʦʧʠʩʢʘ, ʘ ʚʟʘʤʝʥ ʙʳʣ ʚʚʝʜʝʥ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ 

ʫʯʝʪ ʛʨʘʞʜʘʥ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʟʘʷʚʠʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ 

ʧʨʦʧʠʩʢʠ (ʚʤʝʩʪʦ ʨʘʟʨʝʰʠʪʝʣʴʥʦʛʦ) [1]. ʆʜʥʘʢʦ ʨʫ-

ʢʦʚʦʜʠʪʝʣʠ ʨʷʜʘ ʨʝʛʠʦʥʦʚ ʟʘʷʚʠʣʠ ʦ ʥʝʧʨʠʟʥʘʥʠʠ 

ʵʪʦʛʦ ʟʘʢʦʥʘ, ʢʦʪʦʨʳʡ, ʧʦ ʠʭ ʤʥʝʥʠʶ, ʧʨʠʚʦʜʠʪ ʢ 

ʚʟʚʠʥʯʠʚʘʥʠʶ ʮʝʥ ʥʘ ʞʠʣʴʝ, ʫʩʠʣʝʥʠʶ ʢʦʥʢʫʨʝʥʮʠʠ 

ʟʘ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʫʚʝʣʠʯʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ ʩʦʮʠʘʣʴ-

ʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʇʦ ʩʫʪʠ, ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʩʦ-

ʭʨʘʥʷʝʪʩʷ ʨʘʟʨʝʰʠʪʝʣʴʥʘʷ ʧʨʦʮʝʜʫʨʘ ʧʨʦʧʠʩʢʠ ʜʣʷ 

ʤʠʛʨʘʥʪʦʚ. 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʦʜʦʣʞʘʶʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʚʠʜʝ ʨʘʟʥʦʛʦ ʨʦʜʘ ʤʝʩʪʥʳʭ ʧʨʘʚʠʣ 

ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʫʯʝʪʘ ʧʨʠʙʳʚʰʠʭ. ʇʨʠ ʥʘʡʤʝ ʥʘ ʨʘ-

ʙʦʪʫ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʣʠʮʘʤ, 

ʠʤʝʶʱʠʤ ʧʦʩʪʦʷʥʥʫʶ ʧʨʦʧʠʩʢʫ. 

ʉʨʝʜʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ ʚʳʜʝʣʠʤ ʥʘʠʙʦ-

ʣʝʝ ʟʥʘʯʠʤʳʝ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʝʤʢʦʛʦ 

ʨʳʥʢʘ ʞʠʣʴʷ ʠ ʚʳʩʦʢʠʝ ʮʝʥʳ ʥʘ ʥʝʛʦ, ʦʩʦʙʝʥʥʦ ʚ 

ʢʨʫʧʥʳʭ ʤʝʛʘʧʦʣʠʩʘʭ. ɺʦ-ʚʪʦʨʳʭ, ʤʦʥʦʧʦʣʴʥʦʝ ʧʦ-

ʣʦʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʜʦʨʦʛʠʝ ʙʠʣʝʪʳ ʥʘ 

ʣʶʙʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ. ɺ-ʪʨʝʪʴʠʭ, ʥʘʣʠʯʠʝ ʣʴʛʦʪ ʠ 

ʧʨʦʯʠʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʭ ʨʘʙʦʪʥʠʢ ʣʠʰʘʝʪʩʷ 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʜʨʫʛʦʝ ʤʝʩʪʦ ʨʘʙʦʪʳ. ʋʢʘʟʘʥʥʳʝ 

ʚʳʰʝ ʙʘʨʴʝʨʳ ʚʳʥʫʞʜʘʶʪ ʨʘʙʦʪʥʠʢʘ ʙʳʪʴ ʧʨʠʢʨʝʧ-

ʣʝʥʥʳʤ ʢ ʦʜʥʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ ʠ ʨʝʛʠʦʥʫ. ʕʪʦ ʚʳ-

ʟʳʚʘʝʪ ʥʠʟʢʫʶ ʤʦʙʠʣʴʥʦʩʪʴ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʝʝ ʥʝ-

ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʩʣʝʜ ʟʘ ʢʘʧʠʪʘʣʦʤ, ʯʪʦ 

ʫʩʫʛʫʙʣʷʝʪ ʪʷʛʦʪʳ ʨʝʛʠʦʥʘʣʥɹʦʡ ʙʝʟʨʘʙʦʪʠʮʳ. 

ɽʱʝ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʤʝʥʳ 

ʤʝʩʪʘ ʠ ʚʠʜʘ ʨʘʙʦʪʳ ʦʢʘʟʳʚʘʶʪ ʪʘʢʠʝ ʩʫʙʝ̡ʢʪʠʚʥʳʝ 

ʬʘʢʪʦʨʳ, ʢʘʢ ʧʨʠʚʳʯʢʘ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʪʨʫʜʫ, ʤʝ-

ʩʪʥʦʩʪʠ, ʫʚʣʝʯʝʥʠʝ ʩʚʦʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʴʶ, ʥʝʦʧʨʝ-

ʜʝʣʝʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʞʜʝʪ ʨʘʙʦʪʥʠʢʘ ʥʘ ʥʦʚʦʤ ʤʝʩʪʝ, 

ʘ ʪʘʢʞʝ ʠʥʝʨʮʠʷ ʠ ʫʩʪʘʥʦʚʠʚʰʠʝʩʷ ʩʪʝʨʝʦʪʠʧʳ ʧʦ-

ʚʝʜʝʥʠʷ. ʀʥʝʨʪʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ 

ʩʬʝʨʝ ʦʙʳʜʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʩʧʦ-

ʩʦʙʥʦʩʪʴ ʤʥʦʛʠʭ ʣʶʜʝʡ ʟʘʥʷʪʴ ʩʚʦʝ ʤʝʩʪʦ ʥʘ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʨʳʥʢʝ ʪʨʫʜʘ. ʅʝʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝ-

ʥʠʷ ʢ ʚʦʩʧʨʠ̫ ʪʠʶ ʥʦʚʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʷʚʣʝʥʠʡ ʠ 

ʠʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʞʠʟ-

ʥʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʟʘʪʨʫʜʥʷʶʪ ʝʛʦ ʘʜʘʧʪʘʮʠʶ ʢ ʫʩ-

ʣʦʚʠʷʤ ʠ ʧʨʘʚʠʣʘʤ ʨʳʥʢʘ ʪʨʫʜʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʘʪʝʨʥʘʣʠʟʤ ʚ ʜʦʨʝʬʦʨʤʝʥʥʳʡ ʧʝ-

ʨʠʦʜ ʩʬʦʨʤʠʨʦʚʘʣ ʫ ʨʘʙʦʪʥʠʢʦʚ ʜʚʝ ʦʯʝʥʴ ʚʘʞʥʳʝ 

ʫʩʪʘʥʦʚʢʠ: çʛʦʩʫʜʘʨʩʪʚʦ ʚʩʝʛʜʘ ʦʙʝʩʧʝʯʠʪ ʨʘʙʦʪʦʡè 

ʠ çʧʝʨʝʭʦʜ ʩ ʦʜʥʦʛʦ ʤʝʩʪʘ ʥʘ ʜʨʫʛʦʝ ï ʥʝʛʘʪʠʚʥʦʝ 

ʷʚʣʝʥʠʝè. ʆʙʝ ʵʪʠ ʫʩʪʘʥʦʚʢʠ, ʫʢʦʨʝʥʠʚʰʠʝʩʷ ʚ ʩʦʟ-

ʥʘʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʟʘʥʷʪʳʭ, ʧʨʝʧʷʪʩʪʚʫʶʪ ʪʨʫʜʦ-

ʚʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ï ʦʜʥʦʤʫ ʠʟ ʦʩʥʦʚʥʳʭ ʫʩʣʦʚʠʡ 

ʨʘʟʚʠʪʦʛʦ ʨʳʥʢʘ ʪʨʫʜʘ. 

ʅʘʢʦʥʝʮ, ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʛ-

ʨʘʥʠʯʝʥʠʷ. ɼʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʪʨʫʜʘ ʥʝ-

ʦʙʭʦʜʠʤʳ çʧʨʦʟʨʘʯʥʦʩʪʴè, ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʦʧʝʨʘʪʠʚ-

ʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ʆʜʥʘʢʦ ʨʘʙʦʪʥʠʢ 

ʟʘʯʘʩʪʫʶ ʥʝ ʨʘʩʧʦʣʘʛʘʝʪ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʥʘʣʠʯʠʠ 

ʚʘʢʘʥʩʠʡ ʥʝ ʪʦʣʴʢʦ ʚ ʩʪʨʘʥʝ ʠ ʨʝʛʠʦʥʝ, ʥʦ ʠ ʜʘʞʝ ʚ 

ʩʘʤʦʤ ʛʦʨʦʜʝ. ʇʨʠ ʧʨʠʥʷʪʠʠ ʨʘʙʦʪʥʠʢʦʤ ʨʝʰʝʥʠʷ ʦ 

ʧʝʨʝʝʟʜʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʦʣʘʛʘʪʴ ʪʦʣʴʢʦ ʠʥʬʦʨ-

ʤʘʮʠʝʡ ʦ ʥʘʣʠʯʠʠ ʚʘʢʘʥʩʠʡ. ʀʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ 

ʙʳʪʴ ʙʦʣʝʝ ʧʦʣʥʦʡ, ʦʥʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʩʚʝʜʝʥʠʷ 

ʦʙ ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ ʠ ʞʠʟʥʠ ʚ ʨʝʛʠʦʥʝ. ʅʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʩʥʷʪʠʝ ʦʛʨʘʥʠʯʝʥʠʡ, ʩʜʝʨʞʠʚʘʶʱʠʭ ʜʚʠʞʝ-

ʥʠʝ ʨʘʙʦʯʝʡ ʩʠʣʳ ʤʝʞʜʫ ʪʝʨʨʠʪʦʨʠʷʤʠ, ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʪʨʫʜʘ 

ʢʘʢ ʚ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʚ ʢʨʫʧʥʳʭ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʨʘʡʦʥʘʭ. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʥʢʘ 

ʪʨʫʜʘ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʷʚʣʷʝʪʩʷ ʝʛʦ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʥʦʝ ʦʙʫʩʪʨʦʡʩʪʚʦ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʬʫʥʢʮʠʦʥʠ-

ʨʫʝʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʱʠʭ ʫʩʣʦʚʠʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʋʩʣʦʚʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʶʙʦʛʦ 

ʨʝʩʫʨʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʨʫʜʘ, ʟʘʚʠʩʷʪ ʦʪ ʪʦʛʦ, ʢʘʢʘʷ 

ʤʦʜʝʣʴ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʵʢʦʥʦʤʠʢʝ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʥʘʯʘʣʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʨʳʥʢʦʚ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘ-

ʥʠʠ ʢʦʤʧʣʝʢʩʘ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʣʠ 

ʙ  rʥʦʨʤʘʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦʩʪʘʚ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʳʥʢʘ ʥʘ ʦʩʥʦʚʝ ʦʢʘʟʘʥʠʷ ʩʧʝʮʠʘʣʴ-

ʥʳʭ ʚʠʜʦʚ ʫʩʣʫʛ. ʕʪʦ ʩʣʫʞʠʪ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʪʘʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʨʳʥʦʯʥʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʥʘʫʯʥʳʭ ʢʨʫ-

ʛʘʭ ʧʦʢʘ ʥʝ ʩʣʦʞʠʣʩʷ ʯʝʪʢʠʡ ʧʦʥʷʪʠʡʥʦ-

ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʪʝʦʨʠʠ ʨʳʥʦʯʥʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ. ʏʘʩʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʰʝʥʠʝ ʧʦʥʷʪʠʡ 

çʨʳʥʦʯʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘè, çʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʳʥ-

ʢʘè. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʠʭ ʩʠʥʦʥʠʤʠʯʥʦ-

ʩʪʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦ. çʈʳʥʦʯʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘè ï 

ʧʦʥʷʪʠʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʥʷʪʠʝʤ 

çʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʳʥʢʘè. ʇʝʨʚʦʝ ʚʢʣʶʯʘʝʪ ʚʩʝ ʩʚʷ-

ʟʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪ ʨʘʟʚʠʪʦʩʪʴ ʨʳʥʦʯʥʦʡ ʩʨʝʜʳ. ɺʪʦʨʦʝ ʞʝ 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʩʪʠʪʫʪʦʚ 

ʢʦʥʢʨʝʪʥʦʛʦ ʨʳʥʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʛʦ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʝ. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʳʥʢʘ ʪʨʫʜʘ, ʚ ɿʘʧʘʜʥʦʡ ʉʠ-

ʙʠʨʠ ʚ ʪʦʤ ʯʠʩʣʝ, ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʝʛʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ 

ʦʙʫʩʪʨʦʡʩʪʚʘ. ʅʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʚʠʪʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʨʠʪʝ-

ʨʠʷʤ ʝʛʦ ʠʩʪʦʨʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ. ɹʝʟ ʠʥʬʨʘʩʪʨʫʢʪʫ-

ʨʳ ʨʳʥʢʘ ʪʨʫʜʘ ʥʝʚʦʟʤʦʞʥʦ ʩʪʘʥʦʚʣʝʥʠʝ ʨʘʟʚʠʪʦʛʦ 

ʛʠʙʢʦʛʦ ʨʳʥʢʘ ʪʨʫʜʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʩʬʝʨʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʥʪʝʨʝʩʦʚ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠ ʥʘʝʤʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʨʳʥʢʘ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦ-

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʦʩʦʙʦʛʦ ʚʠʜʘ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʥʘʙʦʨʘ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʫʛ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʭ ʥʘ ʩʙʣʠʞʝʥʠʝ ʩʧʨʦʩʘ ʥʘ ʨʘʙʦʯʫʶ ʩʠʣʫ ʠ ʝʝ 

ʧʨʝʜʣʦʞʝʥʠʷ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ 

ʙʘʣʘʥʩʘ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 

ʇʝʨʝʡʜʝʤ ʢ ʦʧʠʩʘʥʠʶ ʪʦʛʦ, ʢʘʢ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʳʥʢʘ 

ʪʨʫʜʘ. ʉʥʘʯʘʣʘ ʜʘʜʠʤ ʩʭʝʤʘʪʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʫ ʝʝ ʬʫʥʢʮʠʡ ʠ ʩʫʙʲʝʢʪʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʠʭ ʚʳʧʦʣ-

ʥʝʥʠʝ, ʘ ʟʘʪʝʤ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʩʠʙʠʨʩʢʠʭ ʨʝ-

ʛʠʦʥʘʭ. 
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ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʮʝʣʝʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠ-

ʢʠ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʟʘʥʷʪʦʩʪʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʜʝʨʞʘʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʩʧʨʦʩʦʤ ʠ ʧʨʝʜʣʦ-

ʞʝʥʠʝʤ ʨʘʙʦʯʝʡ ʩʠʣʳ ʥʘ ʫʨʦʚʥʝ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ ʧʨʠ ʜʘʥʥʳʭ ʦʛʨʘʥʠ-

ʯʝʥʠʷʭ (ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʫʟʜʘʥʠʷ ʠʥʬʣʷʮʠʠ, ʩʦ-

ʢʨʘʱʝʥʠʝ ʙʶʜʞʝʪʥʦʛʦ ʜʝʬʠʮʠʪʘ ʠ ʪ. ʜ.) ʟʘʥʷʪʦʩʪʴ. 

ʕʬʬʝʢʪʠʚʥʫʶ ʟʘʥʷʪʦʩʪʴ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʚʘʞʥʝʡʰʫʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ 

ʨʳʥʢʘ ʪʨʫʜʘ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʝʝ ʚʳʧʦʣʥʝ-

ʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʥʩʪʠʪʫʪʘʤʠ (ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ 

ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ), ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʪʦʨʳʭ ʠ ʦʙ-

ʨʘʟʫʝʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʨʳʥʢʘ ʪʨʫʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʛʣʘʚʥʦʡ ʬʫʥʢʮʠʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʪʨʫʜʘ ʷʚ-

ʣʷʝʪʩʷ ʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ ʮʝʣʷʭ ʜʦʩʪʠʞʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʡ ʟʘʥʷʪʦʩʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʳʥʢʘ ʪʨʫʜʘ ʧʦ ʩʫ-

ʱʝʩʪʚʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʩʪʨʦʝʥʥʳʡ ʚ ʥʝʛʦ ʙʣʦʢ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʏʪʦʙʳ ʩʧʨʘʚʠʪʴʩʷ ʩʦ ʩʚʦʠʤʠ ʟʘʜʘ-

ʯʘʤʠ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴ ʨʷʜ ʯʘʩʪ-

ʥʳʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʩ 

ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʄʳ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʩʠʩʪʝʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʪʨʫʜʘ 

ʢʘʢ ʪʨʝʭʫʨʦʚʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʝʝ ʦʩʥʦʚʥʳʤʠ ʫʨʦʚʥʷ-

ʤʠ ʷʚʣʷʶʪʩʷ ʬʝʜʝʨʘʣʴʥʳʡ, ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʡ ʠ ʨʝ-

ʛʠʦʥʘʣʴʥʳʡ ʫʨʦʚʥʠ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʳʥʢʘ ʪʨʫʜʘ 

ʢʨʫʧʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʥʝ ʜʫʙʣʠʨʫʝʪ 

ʬʫʥʢʮʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʜʨʫʛʠʭ 

ʫʨʦʚʥʝʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʝʞʨʝʛʠʦʥʘʣʴʥʘʷ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ ʨʳʥʢʘ ʪʨʫʜʘ ʥʝ ʨʝʰʘʝʪ ʟʘʜʘʯ ʧʦ ʩʦʮʠʘʣʴ-

ʥʦʡ ʟʘʱʠʪʝ ʙʝʟʨʘʙʦʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʪ. ʢ. ʵʪʠ ʤʝʨʳ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʮʝʥʪʨʳ ʟʘʥʷʪʦʩʪʠ ʥʘ ʤʝʩʪʘʭ. ʅʦʨʤʦ-

ʪʚʦʨʯʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʝʨʦʛʘʪʠʚʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʪʨʫʜʘ ʬʝʜʝʨʘʣʥɹʦʛʦ ʫʨʦʚʥʷ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʢʨʫʧʥʦʤ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʤ ʨʘʡʦʥʝ ʚʳʧʦʣʥʷʝʪ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʣʝ-

ʜʫʶʱʠʝ ʬʫʥʢʮʠʠ. 

ʇʝʨʚʘʷ ʬʫʥʢʮʠʷ ï ʧʦʩʨʝʜʥʠʯʝʩʢʘʷ, ʦʥʘ ʩʦʩʪʦʠʪ ʚ 

ʦʢʘʟʘʥʠʠ ʫʩʣʫʛ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʩʦʛʣʘʩʦʚʘʥʠʶ 

ʩʧʨʦʩʘ ʥʘ ʨʘʙʦʯʫʶ ʩʠʣʫ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʈʝʘʣʠʟʘʮʠʷ 

ʵʪʦʡ ʬʫʥʢʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʨʫʜʦʚʦʝ ʧʦʩʨʝʜʥʠʯʝʩʪ-

ʚʦ: ʢʦʤʤʝʨʯʝʩʢʦʝ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʦʝ ʪʨʫʜʦʫʩʪʨʦʡʩʪ-

ʚʦ, ʧʦʜʙʦʨ ʧʝʨʩʦʥʘʣʘ ʧʦ ʟʘʢʘʟʘʤ ʧʨʝʜʧʨʠʷʪʠʡ. ɺʪʦ-

ʨʘʷ ʬʫʥʢʮʠʷ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʨʳʥʢʘ ʪʨʫʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʪʨʫʜʘ 

ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʈʝʘʣʴʥʳʝ ʠ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʝ ʥʦʩʠʪʝʣʠ ʨʘʙʦʯʝʡ ʩʠʣʳ ʙʣʘʛʦʜʘʨʷ ʵʪʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ 

ʩʚʦʝʡ ʧʝʨʝʢʚʘʣʠʬʠʢʘʮʠʠ, ʧʦʚʳʰʝʥʠʠ ʢʚʘʣʠʬʠʢʘ-

ʮʠʠ, ʧʦʣʫʯʝʥʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʦ ʧʝʨʝʝʟʜʝ ʚ ʜʨʫʛʫʶ 

ʤʝʩʪʥʦʩʪʴ ʠʣʠ ʨʝʛʠʦʥ. ʊʨʝʪʴʷ ʬʫʥʢʮʠʷ ï ʦʨʛʘʥʠʟʘ-

ʮʠʦʥʥʘʷ, ʦʥʘ ʩʦʩʪʦʠʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʩʝʣʝʥʠʷ ʠ 

ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʥʘʩʝʣʝʥʠʷ ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʡʦʥʦʚ, 

ʘ ʪʘʢʞʝ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʚʳʥʫʞʜʝʥʥʳʭ ʧʝʨʝʩʝʣʝʥ-

ʮʝʚ. 

ʌʫʥʢʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʪʨʫʜʘ ʚʳʧʦʣ-

ʥʷʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʘ ʨʘʟʥʳʭ 

ʫʨʦʚʥʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʠʝʨʘʨʭʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ 

ʪʨʫʜʘ ʷʚʣʷʶʪʩʷ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʣʫʞʙʘ ʟʘʥʷʪʦʩʪʠ 

(ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʤʝʩʪʥʳʝ ʮʝʥʪʨʳ ʟʘʥʷʪʦʩʪʠ), ʬʝʜʝ-

ʨʘʣʴʥʘʷ ʤʠʛʨʘʮʠʦʥʥʘʷ ʩʣʫʞʙʘ (ʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ 

ʚ ʨʝʛʠʦʥʘʭ), ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ (ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ) 

ʩʣʫʞʙʘ ʟʘʥʷʪʦʩʪʠ, ʩʣʫʞʙʳ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ, ʢʦʥʩʘʣ-

ʪʠʥʛʦʚʳʝ ʬʠʨʤʳ, ʨʝʢʨʫʪʠʥʛʦʚʳʝ ʬʠʨʤʳ, ʫʯʝʙʥʳʝ 

ʮʝʥʪʨʳ ʠ ʪ. ʧ. ɺ ʪʘʙʣʠʮʝ 1 ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʩʫʱʝ-

ʩʪʚʫʶʱʠʝ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʩʠʙʠʨʩʢʠʭ ʨʝʛʠʦʥʦʚ ʦʙʲ-

ʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʩʠʙʠʨʩʢʠʭ ʨʝʛʠʦʥʘʭ 

 

ʆʙʲʝʢʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨ  r ʆʙʩʣʫʞʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʅʦʤʝʥʢʣʘʪʫʨʘ ʫʩʣʫʛ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʣʫʞʙʘ ʟʘʥʷʪʦ-

ʩʪʠ 

ʊʝʨʨʠʪʦʨʠʷ ʨʝʩʧʫʙʣʠʢ, ʢʨʘʝʚ 

ʠ ʦʙʣʘʩʪʝʡ (ʛʦʨʦʜʘ, ʘʜʤʠʥʠʩʪ-

ʨʘʪʠʚʥʳʝ ʨʘʡʦʥʳ, ʩʝʣʴʩʢʠʝ 

ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ) 

ʆʧʨʝʜʝʣʝʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʘ 

ʌʝʜʝʨʘʣʴʥʘʷ ʤʠʛʨʘʮʠʦʥʥʘʷ 

ʩʣʫʞʙʘ 
ʂʨʫʧʥʳʝ ʛʦʨʦʜʘ ʆʧʨʝʜʝʣʝʥʘ ʟʘʢʦʥʦʜʘʪʝʣʩɹʪʚʦʤ ʠ 

ʦʛʨʘʥʠʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʦʡ ʩʬʝ-

ʨʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ 

ʅʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ (ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʳʝ) ʩʣʫʞʙʳ ʟʘʥʷʪʦʩʪʠ, ʢʦʥ-

ʩʘʣʪʠʥʛʦʚʳʝ ʠ ʨʝʢʨʫʪʠʥʛʦʚʳʝ 

ʬʠʨʤʳ, ʫʯʝʙʥʳʝ ʮʝʥʪʨʳ ʠ ʪ. ʧ. 

ʂʨʫʧʥʳʝ ʛʦʨʦʜʘ ʆʧʨʝʜʝʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ 

 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʫʙʲʝʢʪʘʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ 

ʦʙʫʩʪʨʦʡʩʪʚʘ ʦʪʚʦʜʠʪʩʷ ʨʦʣʴ ʛʣʘʚʥʦʛʦ ʟʚʝʥʘ, ʦʥʠ 

ʜʦʣʞʥʳ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʢʦʦʨ-

ʜʠʥʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʫʙʲʝʢʪʦʚ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʪʨʫʜʘ. ʀʭ ʧʨʠʦʨʠʪʝʪʥʦʝ ʧʦʣʦ-

ʞʝʥʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʦʥʠ 

ʧʦʣʫʯʘʶʪ ʚ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜ. ʕʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʣʫʞʙʘ ʟʘʥʷʪʦ-

ʩʪʠ ʟʘʥʠʤʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʧʦ-

ʣʠʪʠʢʠ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʚ 

ʦʙʱʫʶ ʩʦʮʠʘʣʴʥʦ- ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʦʣʠʪʠʢʫ, ʠʤʝʝʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʧʨʦʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ, 

ʙʝʩʧʣʘʪʥʦ ʦʢʘʟʳʚʘʝʪ ʫʩʣʫʛʠ ʚʩʝʤ ʢʘʪʝʛʦʨʠʷʤ ʥʘʩʝ-

ʣʝʥʠʷ, ʵʪʠ ʫʩʣʫʛʠ ʜʦʩʪʫʧʥʳ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʚʩʝʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʩʠʙʠʨʩʢʠʭ 

ʨʝʛʠʦʥʘʭ ʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʝʝ ʩʦʩʪʦʷʥʠʝ, ʧʦʢʘ-

ʟʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʩʚʷʟʠ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʨʳʥʢʘ ʪʨʫʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ 
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ʬʦʨʤʠʨʫʝʪʩʷ ʠ ʜʝʡʩʪʚʫʝʪ ʚ ʥʦʚʳʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠ-

ʷʭ. ʇʦʩʣʝʜʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʬʦʨʤʠʨʫʶʪʩʷ, ʘ 

ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʠʟʤʝʥʷʶʪʩʷ ʩ ʨʘʟʚʠʪʠʝʤ ʦʨʛʘʥʠʟʘ-

ʮʠʡ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʳʥʢʘ 

ʪʨʫʜʘ ʦʪʥʦʩʠʪʩʷ ʢ ʦʪʢʨʳʪʳʤ ʩʦʮʠʘʣʥɹʳʤ ʩʠʩʪʝʤʘʤ 

[2]. ɽʝ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʜʨʘʟʫʤʝ-

ʚʘʝʪ ʘʜʘʧʪʠʚʥʦʩʪʴ, ʙʳʩʪʨʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʟʤʝ-

ʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʙʱʝʩʪʚʝʥ-

ʥʳʤ ʦʞʠʜʘʥʠʷʤ. ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ ʘʢʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʨʳʥʢʘ ʪʨʫʜʘ, ʝʝ ʨʘʟʚʠʪʠʝ, ʨʝʘʣʠʟʘʮʠʶ ʬʫʥʢʮʠʡ ʚʳ-

ʩʪʫʧʘʶʪ ʥʘʩʝʣʝʥʠʝ, ʭʦʟʷʡʩʪʚʦ ʠ ʪʝʨʨʠʪʦʨʠʷ. 

ɺʣʠʷʥʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ ʧʨʦʷʚʣʝ̫ʪʩʷ 

ʚ ʨʘʟʤʝʱʝʥʠʠ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʙʫʩʪ-

ʨʦʡʩʪʚʘ ʠ ʩʪʨʝʤʣʝʥʠʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʵʪʦ ʨʘʟʤʝʱʝ-

ʥʠʝ. ʂʨʠʪʝʨʠʝʤ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʫ-

ʞʠʪ ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʫʩʣʫʛʠ. 

ɼʣʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʜʦʙʥʳʭ ʫʩʣʫʛ 

ʚʰʠʨʴ ʧʦ ʪʝʨʨʠʪʦʨʠʷʤ. ʉʦʩʪʦʷʥʠʝ ʭʦʟʷʡʩʪʚʘ ɿʘʧʘʜ-

ʥʦʡ ʉʠʙʠʨʠ ʦʪʣʠʯʘʝʪʩʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʜʠʬʬʝ-

ʨʝʥʮʠʘʮʠʝʡ ʥʝʛʘʪʠʚʥʳʭ ʪʝʥʜʝʥʮʠʡ, ʯʪʦ ʩʦʟʜʘʝʪ ʨʘʟ-

ʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʳʥʢʘʭ ʪʨʫʜʘ. ʅʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʪʠʭ ʪʝʥʜʝʥʮʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ 

ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʧʨʦʮʝʩʩʳ ʚʳʩʚʦʙʦʞʜʝʥʠʷ, ʧʨʠʪʦʢʘ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʠ ʪʨʘʥʩʬʦʨ-

ʤʘʮʠʠ ʩʠʩʪʝʤʳ ʧʨʦʬʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʫʨʦʚʝʥʴ ʠ ʪʝʥʜʝʥʮʠʠ ʙʝʟʨʘʙʦʪʠ-

ʮʳ ʚ ʨʝʛʠʦʥʘʭ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʪʨʘʞʘʶʪ ʚʣʠʷʥʠʝ 

ʩʪʠʭʠʡʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʳʥʢʘ ʪʨʫʜʘ, 

ʘ ʩ ʜʨʫʛʦʡ ï ʠʩʧʳʪʳʚʘʶʪ ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪ-

ʚʠʝ ʩʦ ʩʪʦʨʦʥʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʪʨʫʜʘ. 

ʐʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʳʥʢʘ 

ʪʨʫʜʘ ʟʘ ʨʫʙʝʞʦʤ ʪʝʦʨʠʷ ʧʦʠʩʢʘ ʨʘʙʦʪʳ, ʧʨʝʜʤʝʪʦʤ 

ʝʝ ʠʟʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʘ ʧʦʠʩʢʘ ʨʘʙʦʪʳ ʠ ʝʝ 

ʵʣʝʤʝʥʪʳ: ʢʘʥʘʣʳ, ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʮʝʩʩ 

ʥʘʡʤʘ, ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʩʫʙʲʝʢʪʦʚ ʨʳʥʢʘ 

ʪʨʫʜʘ. ʊʝʦʨʠʷ ʧʦʠʩʢʘ ʨʘʙʦʪʳ ʚʳʜʝʣʷʝʪ ʪʨʠ ʩʪʘʜʠʠ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦʚʦʛʦ ʤʝʩʪʘ: ʩʙʦʨ ʠʥʬʦʨ-

ʤʘʮʠʠ ʦʙ ʠʤʝʶʱʠʭʩʷ ʚʘʢʘʥʩʠʷʭ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ 

ʦ ʧʦʜʘʯʝ ʟʘʷʚʣʝʥʠʡ ʥʘ ʟʘʧʦʣʥʝʥʠʝ ʚʘʢʘʥʩʠʡ, ʧʦʣʫ-

ʯʝʥʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʢʘʢʦʝ-ʣʠʙʦ ʟʘʷʚʣʝʥʥʦʝ ʨʘʙʦ-

ʯʝʝ ʤʝʩʪʦ. ʈʦʣʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʪʨʫʜʘ ʥʘʠ-

ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʘ ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʥʘ ʧʦʩʪʘʚʣʷʝʪ ʥʘ ʨʳʥʦʢ ʪʨʫʜʘ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʦʨ-

ʤʘʣʴʥʳʭ ʢʘʥʘʣʘʭ ʥʘʡʤʘ ʠ ʩʦʟʜʘʝʪ ʬʦʨʤʘʣʴʥʫʶ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʫʶ ʩʝʪʴ. 

ʋʯʠʪʳʚʘʷ ʧʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ ʨʳʥʢʘ ʪʨʫʜʘ, ʪʘʢʠʝ, ʢʘʢ: ʧʝʨʚʦʦʯʝʨʝʜʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʜʨʫʛʠʭ 

ʨʳʥʢʦʚ ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦ-

ʩʪʠ, ʜʦʧʦʣʥʷʝʤʦʩʪʴ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʤʝʞʜʫ ʝʝ 

ʟʚʝʥʴʷʤʠ, ʨʝʛʫʣʠʨʫʝʤʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʦ ʩʪʦʨʦʥʳ ʛʦ-

ʩʫʜʘʨʩʪʚʘ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʢʣʶʯʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨ-

ʥʦʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ ʨʳʥʢʘ ʪʨʫʜʘ ʚʦ ʚʩʶ ʨʳʥʦʯʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʩʠʙʠʨʩʢʠʭ ʨʝʛʠʦʥʘʭ ʥʝ ʤʦ-

ʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʘ ʢʘʢ ʨʘʟʚʠʪʘʷ ʩʠʩʪʝʤʘ. ʆʩʥʦʚʘʥʠʝʤ 

ʜʣʷ ʧʦʜʦʙʥʦʛʦ ʚʳʚʦʜʘ ʩʣʫʞʘʪ ʩʣʝʜʫʶʱʠʝ ʷʚʣʝʥʠʷ: 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʳʭ ʟʚʝʥʴʝʚ, ʩʣʘʙʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʠʤʝʶʱʠʤʠʩʷ ʟʚʝʥʴʷʤʠ, ʦʪ-

ʩʫʪʩʪʚʠʝ ʠʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ 

ʤʝʞʜʫ ʩʧʨʦʩʦʤ ʠ ʧʨʝʜʣʦʞʝʥʠʝʤ ʥʘ ʝʝ ʫʩʣʫʛʠ, ʨʝ-

ʛʠʦʥʘʣʴʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʚ ʫʨʦʚʥʝ ʝʝ ʨʘʟʚʠʪʠʷ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʪʨʫʜʘ ʩʠ-

ʙʠʨʩʢʠʭ ʨʝʛʠʦʥʦʚ ʝʱʝ ʥʝʩʦʚʝʨʰʝʥʥʘ, ʥʘʟʦʚʝʤ ʝʝ ʦʩ-

ʥʦʚʥʳʝ ʯʝʨʪʳ: 

ï ʩʣʘʙʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ; 

ï ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʟʚʠʪʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʪʨʫʜʘ; 

ï ʥʝʧʦʣʥʦʪʘ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʨʳʥʢʘ ʪʨʫʜʘ; 

ï ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʘʥʘʣʦʚ ʥʘʡʤʘ ʠ ʧʦ-

ʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʠʟ ʥʠʭ. 

ɻʣʘʚʥʳʤ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʜʦʣʞʥʦ ʩʪʘʪʴ ʦʙʝʩʧʝʯʝʥʠʝ ʣʫʯʰʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚ ʩʠʩʪʝʤʝ çʨʘʙʦʪʦʜʘʪʝʣʴ-ʨʘʙʦʪʥʠʢè. ʉʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʝ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘ-

ʧʨʘʚʣʝʥʠʷʤ:  

1) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʘ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʟʚʝʥʴʝʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʳʥ-

ʢʘ ʪʨʫʜʘ;  

2) ʫʣʫʯʰʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʠʥ-

ʪʝʛʨʠʨʦʚʘʥʥʦʡ ʠ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʦʨʜʠʥʘʮʠʠ ʝʝ ʧʦʪʦʢʦʚ;  

3) ʚʳʨʘʙʦʪʢʘ ʧʨʦʮʝʜʫʨʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʨʦʩʘ ʥʘ 

ʫʩʣʫʛʠ ʠ ʠʭ ʘʜʨʝʩʥʦʩʪʴ. 

ʈʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟ-

ʜʘʥʠʝ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʩʨʝʜʥʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚ-

ʘʩʩʦʮʠʘʮʠʡ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʣʫʯʰʝʥʠʠ ʢʦʦʨʜʠʥʘ-

ʮʠʠ ʠ ʩʠʩʪʝʤʥʦʩʪʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ 

ʨʳʥʢʝ ʪʨʫʜʘ. 

ʉʧʦʩʦʙʩʪʚʫʶʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ ʨʳʥʢʘ ʪʨʫʜʘ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʩʣʫʞʙ, ʜʦʧʦʣ-

ʥʷʶʱʠʭ ʠ ʦʙʦʛʘʱʘʶʱʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʨʳʥʢʘ 

ʪʨʫʜʘ; ʩʦʟʜʘʥʠʝ ʮʝʥʪʨʦʚ ʧʦ ʨʘʙʦʪʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʘ-

ʪʝʛʦʨʠʷʤʠ ʥʘʩʝʣʝʥʠʷ: ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʭ ʙʶʨʦ, ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʣʫʞʙ, 

ʩʣʫʞʙ ʨʘʟʚʠʪʠʷ ʢʘʨʴʝʨʳ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʟʘʧʦʣ-

ʥʠʪʴ ʧʫʩʪʫʶʱʠʝ ʥʠʰʠ ʚ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦ-

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʦʬʦʨʤʣʝʥʠʠ ʧʦʩʨʝʜʥʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ ʨʳʥʢʘ ʪʨʫʜʘ ʠ ʩʥʠʟʠʪʴ ʩʪʝʧʝʥʴ ʤʦʥʦʧʦʣʠ-

ʟʘʮʠʠ ʥʘ ʥʝʤ. 

ʈʘʩʰʠʨʝʥʠʝ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʪʨʫʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʦʚʘʥʘ ʥʘ 

ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʠʢʘʭ ʧʦʜʩʯʝʪʘ ʩʧʨʦʩʘ ʥʘ 

ʫʩʣʫʛʠ ʠ ʤʝʭʘʥʠʟʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʣʴʥʦʡ ʧʦʪʨʝʙ-

ʥʦʩʪʠ ʚ ʥʠʭ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʥʦʤʝʥʢʣʘʪʫʨʳ ʢʦʥ-

ʩʫʣʴʪʘʮʠʦʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ. ʋʣʫʯʰʝ-

ʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʩʦʟ-

ʜʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʠ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʢʦʦʨʜʠʥʘʮʠʠ ʝʝ ʧʦʪʦʢʦʚ. ʆʪʩʫʪʩʪʚʠʝ ʠʣʠ 

ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʧʨʠʚʦʜʷʪ ʢ ʧʘʨʘʜʦʢʩʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ, ʢʦ-

ʛʜʘ ʙʝʟʨʘʙʦʪʠʮʘ ʩʦʩʫʱʝʩʪʚʫʝʪ ʥʘʨʷʜʫ ʩ ʥʝʭʚʘʪʢʦʡ 

ʨʘʙʦʪʥʠʢʦʚ, ʧʨʠʯʝʤ ʩʪʨʫʢʪʫʨʘ ʩʚʦʙʦʜʥʳʭ ʨʘʙʦʯʠʭ 

ʤʝʩʪ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ. 
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ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ, ʤʥʦʛʠʝ ʨʝʛʠʦʥʳ ʥʝ ʨʘʩʧʦʣʘ-

ʛʘʶʪ ʮʝʥʪʨʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʙʘʥʢʘʤʠ ʜʘʥʥʳʭ ʧʦ 

ʜʨʫʛʠʤ ʨʝʛʠʦʥʘʤ ʠ ʢʦʦʨʜʠʥʘʮʠʶ ʥʝ ʧʨʦʠʟʚʦʜʷʪ. 

ʀʥʬʦʨʤʘʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʥʝ 

ʫʥʠʬʠʮʠʨʦʚʘʥʘ, ʜʫʙʣʠʨʦʚʘʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʯʝʥʴ 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʬʦʨʤʘʭ. ɼʘʥʥʳʝ ʩʝʪʠ 

çʀʥʪʝʨʥʝʪè ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʘʣʝʢʦ ʥʝ 

ʚʩʝ ɼʝʧʘʨʪʘʤʝʥʪʳ ʌʝʜʝʨʘʣʴʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʣʫʞʙʳ ʟʘʥʷʪʦʩʪʠ ʨʝʛʠʦʥʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʘʣʴ-

ʪʝʨʥʘʪʠʚʥʳʝ ʢʘʜʨʦʚʳʝ ʘʛʝʥʪʩʪʚʘ ʫʯʘʩʪʚʫʶʪ ʚ ʩʦʟʜʘ-

ʥʠʠ ʙʘʥʢʘ ʜʘʥʥʳʭ ʚʘʢʘʥʩʠʡ. ʈʘʟʤʝʱʘʶʪ ʠ ʦʙʥʦʚʣʷ-

ʶʪ ʩʚʦʠ ʩʪʨʘʥʠʮʳ ʚ ʩʝʪʠ çʀʥʪʝʨʥʝʪè ʣʠʰʴ ʦʪʜʝʣʴ-

ʥʳʝ ʢʘʜʨʦʚʳʝ ʘʛʝʥʪʩʪʚʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɹʦʣʴʰʘʷ 

ʯʘʩʪʴ ʢʘʜʨʦʚʳʭ ʘʛʝʥʪʩʪʚ ʨʘʙʦʪʘʶʪ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʫʟ-

ʢʠʡ ʩʝʛʤʝʥʪ ʨʳʥʢʘ ʪʨʫʜʘ, ʨʳʥʦʢ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʨʝʜ-

ʥʝʛʦ ʠ ʚʳʩʰʝʛʦ ʫʨʦʚʥʷ. 

ʋʩʣʦʞʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʨʝʛʠʦ-

ʥʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʩʚʟ̫ʝʡ 

ʪʨʝʙʫʶʪ ʩʦʟʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʩʪʨʫʢʪʫʨ ʩʙʦʨʘ, ʫʥʠʬʠʢʘʮʠʠ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʦʙʤʝʥʘ ʠ ʘʥʘʣʠʟʘ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ. ʄʝʞʨʝʛʠʦʥʘʣʴ-

ʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʳʥʢʘ ʪʨʫʜʘ ʜʦʣʞʥʘ 

ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʙʣʦʢʠ: ʧʝʨʚʠʯʥʳʡ ʩʙʦʨ ʜʘʥ-

ʥʳʭ, ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʠʭ ʦʙʨʘʙʦʪʢʠ, ʩʦʙʩʪʚʝʥʥʫʶ ʣʦ-

ʢʘʣʴʥʫʶ ʩʝʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʩʝʪʠ çʀʥʪʝʨʥʝʪè, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ çʠʥʪʝʨʥʝʪʠʟʘʮʠʠè ʚʩʝʭ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʩʣʫʞʙ ʟʘʥʷʪʦʩʪʠ ʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʘʜʨʦʚʳʭ 

ʘʛʝʥʪʩʪʚ. 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ ʚ ʢʘʞʜʦʤ ʠʟ ʨʝʛʠʦʥʦʚ ʤʝʞʨʝ-

ʛʠʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘ-

ʪʦʯʥʳʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜ-

ʜʝʨʞʢʠ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʶʪ ʪʝ ʞʝ ʧʨʦ-

ʙʣʝʤʳ ʫʥʠʬʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ. ʀʟʫʯʝʥʠʝ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʦʪʜʝʣʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ʨʝʛʠʦʥʦʚ ʧʦʢʘʟʘʣʦ ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʚʳʰʝʩʪʦʷʱʠʝ ʠʥʩʪʘʥʮʠʠ ʢʘʞʜʦʛʦ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʮʝʥʪʨʦʚ ʙʫʜʫʪ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚʚʦ-

ʜʠʪʴ ʥʦʚʳʝ ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʚʩʣʝʜ-

ʩʪʚʠʝ ʯʝʛʦ ʧʨʦʙʣʝʤʘ ʫʥʠʬʠʢʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʦʜʥʦʪʠʧʥʳʭ ʜʘʥʥʳʭ ʚʥʦʚʴ ʧʨʠʦʙʨʝʪʝʪ ʦʩʪʨʦʪʫ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʟʜʘʪʴ 

ʄʝʞʨʝʛʠʦʥʘʣʴʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʮʝʥʪʨ, ʢʦʪʦ-

ʨʳʡ ʤʦʛ ʙʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʙʘʥʢʦʚ ʜʘʥʥʳʭ, ʥʦ ʧʨʦʝʢʪʠʨʦʚʢʫ ʠ ʵʢʩʧʝʨʪʠʟʫ ʧʨʦ-

ʝʢʪʦʚ ʠ ʩʭʝʤ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ʎʝʥʪʨ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʪʨʠ ʦʪʜʝʣʘ: ʦʪʜʝʣ 

ʩʙʦʨʘ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʜʝʣ ʘʥʘʣʠʟʘ 

ʠ ʵʢʩʧʝʨʪʠʟ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʦʪʜʝʣ ʩʦ-

ʧʨʦʚʦʞʜʝʥʠʷ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʡ ʤʠʛʨʘʮʠʠ. 

ɺ ʮʝʣʷʭ ʦʟʥʘʢʦʤʣʝʥʠʷ ʛʨʘʞʜʘʥ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚ ʜʨʫʛʦʡ ʤʝʩʪʥʦʩʪʠ 

ʮʝʥʪʨʳ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʜʦʣʞʥʳ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʤʘʪʝʨʠʘʣʘʤ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʘʣʠʯʠʠ ʚʘʢʘʥʩʠʡ ʠ ʩʚʦʙʦʜ-

ʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʜʨʫʛʦʡ ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦ ʭʘʨʘʢʪʝʨʝ, ʨʝʞʠʤʝ ʠ 

ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ ʠ ʣʴʛʦʪʘʭ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʨʘʙʦʪ-

ʥʠʢʘʤ ʵʪʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʚʝʜʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʛʨʘʞʜʘʥ ʞʠʣʴʝʤ ʧʦ ʤʝʩʪʫ ʨʘʙʦʪʳ ʚ 

ʜʨʫʛʦʡ ʤʝʩʪʥʦʩʪʠ, ʘʜʨʝʩʘ ʠ ʪʝʣʝʬʦʥʳ ʘʛʝʥʪʩʪʚ ʧʦ 

ʥʘʡʤʫ ʞʠʣʴʷ, ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʢʘʟʘʪʴ ʩʦʜʝʡʩʪʚʠʝ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ. 

ʄʥʦʛʠʝ ʟʘʨʫʙʝʞʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʫʯʝʥʳʝ-

ʵʢʦʥʦʤʠʩʪʳ (ɼ. ʅʦʨʪ, ɼ. ʉʘʢʩ, ʈ. ʀ. ʂʘʧʝʣʶʰʥʠʢʦʚ, 

ɸ. ʆʣʝʡʥʠʢ, ɸ. ʐʘʩʪʠʪʢʦ ʠ ʜʨ.) ʧʨʠʟʥʘʶʪ ʦʩʦʙʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʝʛʘʣʴʥʦʛʦ ʨʳʥʢʘ ʪʨʫʜʘ. ʆʮʝʥʠʚʘʷ 

ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʥʢʘ 

ʪʨʫʜʘ ʚ ʩʪʨʘʥʘʭ ʩ ʧʝʨʝʭʦʜʥʦʡ ʵʢʦʥʦʤʠʢʦʡ, ʄ. ɹʫʨʜʘ 

ʧʠʰʝʪ: çʋʩʪʘʥʦʚʣʝʥʠʝ ʥʘʙʦʨʘ ʩʪʠʤʫʣʦʚ ʥʘ ʩʘʤʦʤ 

ʚʘʞʥʦʤ ʠʟʦ ʚʩʝʭ ʨʳʥʢʦʚ, ʚʳʙʦʨ ʠʥʩʪʠʪʫʪʦʚ ʨʳʥʢʘ 

ʪʨʫʜʘ ʦʢʘʞʫʪʩʷ ʨʝʰʘʶʱʠʤʠ ʜʣʷ ʧʨʦʚʦʜʷʱʠʭʩʷ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʡè [3]. 

ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʠʜʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ 

ʥʝʦʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʪʝʦʨʠʠ ɼ. ʅʦʨʪʘ, çʠʥʩʪʠʪʫ-

ʪʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʘʢ ʬʦʨʤʘʣʴʥʳʝ ʧʨʘʚʠʣʘ ʠ ʥʝ-

ʬʦʨʤʘʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ (ʦʙʱʝʧʨʠʟʥʘʥʥʳʝ ʥʦʨʤʳ 

ʧʦʚʝʜʝʥʠʷ, ʜʦʩʪʠʛʥʫʪʳʝ ʩʦʛʣʘʰʝʥʠʷ, ʚʥʫʪʨʝʥʥʠʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ), ʪʘʢ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʥʫʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭ ʠ ʜʨʫ-

ʛʠʭè. çɽʩʣʠ ʠʥʩʪʠʪʫʪʳ ï ʧʨʘʚʠʣʘ ʠʛʨʳ, ï ʜʦʙʘʚʣʷʝʪ 

ʦʥ, ï ʪʦ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʠʛʨʦʢʘʤʠè [4]. ʇʨʠ-

ʤʝʥʠʪʝʣʴʥʦ ʢ ʨʳʥʢʫ ʪʨʫʜʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʣʝʜʫʝʪ 

ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʙʦʣʝʝ ʫʟʢʦʡ ʪʨʘʢʪʦʚʢʠ ʧʦʥʷʪʠʷ 

çʠʥʩʪʠʪʫʪè, ʜʝʣʘʷ ʘʢʮʝʥʪ ʥʘ ʝʛʦ ʨʝʛʫʣʷʪʠʚʥʦʡ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʘʚʦʚʦʡ ʬʫʥʢʮʠʠ. ʈʝʯʴ ʠʜʝʪ ʦ ʤʝʞʨʝ-

ʛʠʦʥʘʣʴʥʳʭ ʩʦʛʣʘʰʝʥʠʷʭ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʙʦ-

ʯʝʡ ʩʠʣʳ, ʦʙ ʦʙʤʝʥʝ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʤʠ ʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʣʫʞʙʘʤʠ ʟʘʥʷ-

ʪʦʩʪʠ ʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʘʩʩʦʮʠʘ-

ʮʠʡ, ʢʦʦʨʜʠʥʠʨʫʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʩʨʝʜʥʠʢʦʚ ʥʘ 

ʨʳʥʢʝ ʪʨʫʜʘ, ʠ ʪ. ʧ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʝʬʦʨʤʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʧʨʝ-

ʞʜʝ ʚʩʝʛʦ ʨʳʥʦʯʥʳʭ ʩʪʝʨʝʦʪʠʧʦʚ ʧʦʚʝʜʝʥʠʷ, ʧʨʠ-

ʚʳʯʝʢ ʠ ʫʩʪʘʥʦʚʦʢ, ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ, 

ʪʘʢ ʢʘʢ ʜʣʷ ʦʙʳʜʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦ-

ʢʘʷ ʠʥʝʨʮʠʦʥʥʦʩʪʴ. ʉʣʦʞʠʚʰʠʝʩʷ ʧʨʠʚʳʯʢʠ ʢ ʦʧʨʝ-

ʜʝʣʝʥʥʦʤʫ ʪʨʫʜʫ, ʤʝʩʪʫ ʧʨʝʧʷʪʩʪʚʫʶʪ ʪʨʫʜʦʚʦʡ ʤʦ-

ʙʠʣʴʥʦʩʪʠ. ʈʳʥʦʯʥʳʝ ʩʪʝʨʝʦʪʠʧʳ ʧʦʚʝʜʝʥʠʷ ʧʨʝʜ-

ʧʦʣʘʛʘʶʪ ʘʢʪʠʚʥʳʡ ʧʦʠʩʢ ʨʘʙʦʪʳ, ʛʦʪʦʚʥʦʩʪʴ ʢ 

ʩʤʝʥʝ ʤʝʩʪʘ ʞʠʪʝʣʴʩʪʚʘ ʠ ʨʘʙʦʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʳʥʢʘ ʪʨʫʜʘ ï ʵʪʦ 

ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʧʨʦʮʝʩʩ ʩʪʘʥʦʚʣʝʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʨʳʥʢʘ ʨʘʙʦʯʝʡ ʩʠʣʳ ʠ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʥʦ ʠ ʝʛʦ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʩʧʨʦʩʘ 

ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʚ ʩʠʙʠʨʩʢʠʭ ʨʝʛʠʦ-

ʥʘʭ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʨ ʧʦ ʩʙʣʠʞʝʥʠʶ ʩʧʨʦʩʘ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠ-

ʞʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʳʥʢʘʭ ʪʨʫ-

ʜʘ, ʠʩʧʦʣʴʟʫʷ ʧʦʪʝʥʮʠʘʣ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ ʠ 

ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʫʢ-

ʪʫʨ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʝʪ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ ʦʩʦʙʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʙʦʨʘ ʩʧʝ-

ʮʠʘʣʴʥʳʭ ʫʩʣʫʛ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʙʣʠʞʝʥʠʝ ʩʧʨʦʩʘ 

ʥʘ ʨʘʙʦʯʫʶ ʩʠʣʫ ʠ ʝʝ ʧʨʝʜʣʦʞʝʥʠʷ. ʀʭ ʮʝʣʴʶ ʷʚʣʷ-

ʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʙʘʣʘʥʩʘ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ʀʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ ʨʳʥʢʘ ʪʨʫʜʘ ʧʦ ʩʫʱʝʩʪʚʫ ʧʨʝʜʩʪʘʚʣʷʝʪ 
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ʩʦʙʦʡ ʚʩʪʨʦʝʥʥʳʡ ʚ ʥʝʛʦ ʙʣʦʢ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, 

ʚʢʣʶʯʘʶʱʠʡ ʪʨʠ ʫʨʦʚʥʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʝʞʨʝʛʠʦ-

ʥʘʣʴʥʳʡ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʳʥʢʘ ʪʨʫʜʘ ʩʠʙʠʨʩʢʠʭ 

ʨʝʛʠʦʥʦʚ ʝʱʝ ʥʝʩʦʚʝʨʰʝʥʥʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʨ ʧʦ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʶ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʦʝ ʦʙʫʩʪʨʦʡʩʪʚʦ ʨʳʥʢʘ ʪʨʫʜʘ 

ʚ ʩʠʙʠʨʩʢʠʭ ʨʝʛʠʦʥʘʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠ-

ʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʪʨʫʜʘ. 
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ʇʦʢʘʟʘʥʳ ʨʦʣʴ ʠ ʤʝʩʪʦ ʛʘʨʤʦʥʠʟʘʮʠʠ ʚ ʩʠʩʪʝʤʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʠ ʟʘʢʦʥʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʙʣʝ-

ʤʘʪʠʢʘ ʛʘʨʤʦʥʠʟʘʮʠʠ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʥʦ-ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, 

ʧʨʝʜʣʦʞʝʥʘ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʟʘʢʦʥʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʨʝʘʪʠʚʥʥʘʷ ʧʘʨʘʜʠʛʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ. 

The role and harmonisation place in system of economic laws and organisation laws are shown, the problemat-

ics of harmonisation of contradictions, necessity of formation of the system-dialectic approach, is offered innovative 

system of laws of the organisation, ʢʨʝʘʪʠʚʥʥʘʷ a paradigm of functioning and development of the enterprises. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʪʝʛʦʨʠʷ, ʩʠʩʪʝʤʘ, ʦʨʛʘʥʠʟʘʮʠʷ, ʧʦʜʭʦʜ, ʧʘʨʘʜʠʛʤʘ, ʟʘʢʦʥ, ʛʘʨʤʦʥʠʟʘʮʠʷ, ʜʠʘʣʝʢʪʠ-

ʢʘ, ʧʨʦʪʠʚʦʨʝʯʠʷ, ʧʨʦʙʣʝʤʘʪʠʢʘ, ʢʘʯʝʩʪʚʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

 

1. ʇʦʩʪʘʥʦʚʢʘ ʚʦʧʨʦʩʘ 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪ 

ʤʝʩʪʦ ʷʚʥʘʷ ʥʝʜʦʦʮʝʥʢʘ ʛʘʨʤʦʥʠʟʘʮʠʠ ʢʘʢ ʚ ʦʙʣʘʩʪʠ 

ʵʢʦʥʦʤʠʢʠ, ʪʘʢ ʠ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ. ɿʘʱʠʱʝʥʦ 

ʤʥʦʛʦ ʜʠʩʩʝʨʪʘʮʠʡ ʧʦ çʦʨʛʘʥʠʟʘʮʠʠè, ʝʱʝ ʙʦʣʴʰʝ 

ʧʦ çʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶè ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʜʠʩʩʝʨ-

ʪʘʮʠʡ ʧʦ çʛʘʨʤʦʥʠʟʘʮʠʠè. ʇʨʠʯʠʥʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʯʝʚʠʜʥʦʝ ʥʝ ʥʘʩʪʦʣʴʢʦ ʭʦ-

ʨʦʰʦ ʚʠʜʥʦ, ʢʘʢ ʥʘʤ ʢʘʞʝʪʩʷ. ʄʥʦʛʠʝ ʣʠ ʟʘʜʫʤʳʚʘ-

ʶʪʩʷ ʦ ʩʠʣʝ ʟʝʤʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ, ʭʦʪʷ ʧʦʩʪʦʷʥʥʦ ʝʸ 

ʠʩʧʦʣʴʟʫʶʪ? ʀʣʠ ʦ ʪʦʤ, ʯʪʦ ʜʳʰʘʪʴ ʝʩʪʴ ʧʝʨʚʘʷ 

ʞʠʟʥʝʥʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ? ɺ ʵʪʦʪ ʞʝ ʨʷʜ ʧʦʧʘʜʘʝʪ ʠ 

ʧʨʦʙʣʝʤʘ ʛʘʨʤʦʥʠʟʘʮʠʠ. 

 

2. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʢʦʥʳ ʠ ʟʘʢʦʥʳ ʦʨʛʘʥʠʟʘ-

ʮʠʠ 

ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, 

ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʤʝʥʝʜʞ-

ʤʝʥʪʫ ʠ ʢʦʥʪʨʦʣʣʠʥʛʫ ʧʦʜʪʚʝʨʜʠʣ, ʯʪʦ ʛʘʨʤʦʥʠʷʤ ʠ 

ʛʘʨʤʦʥʠʟʘʮʠʠ ʚ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʙʣʘʩʪʷʭ ʟʥʘʥʠʡ ʥʝ 

ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ. ʕʪʦʪ ʬʘʢʪ ʭʦʨʦʰʦ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ 

ʠ ʟʘʢʦʥʦʚ ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʠ ʟʘʢʦʥʦʚ ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ 

 

ɿʘʢʦʥʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ɿʘʢʦʥʳ ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʘʢʦʥ ʚʦʟʨʘʩʪʘʶʱʠʭ ʚʤʝʥʝʥʥʳʭ ʠʟʜʝʨʞʝʢ; 

ʟʘʢʦʥ ʧʨʝʜʣʦʞʝʥʠʷ; 

ʟʘʢʦʥ ʩʧʨʦʩʘ; 

ʟʘʢʦʥ ʫʙʳʚʘʶʱʝʡ ʦʪʜʘʯʠ; 

ʟʘʢʦʥ ʫʙʳʚʘʶʱʝʡ ʧʨʝʜʝʣʴʥʦʡ ʧʦʣʝʟʥʦʩʪʠ; 

ʟʘʢʦʥ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ ʠ ʪ. ʜ. 

ʟʘʢʦʥ ʩʠʥʝʨʛʠʠ; 

ʟʘʢʦʥ ʩʘʤʦʩʦʭʨʘʥʝʥʠʷ; 

ʟʘʢʦʥ ʨʘʟʚʠʪʠʷ; 

ʟʘʢʦʥ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ-ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ; 

ʟʘʢʦʥ ʢʦʤʧʦʟʠʮʠʠ ï ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ (ʛʘʨʤʦʥʠʠ); 

ʟʘʢʦʥ ʝʜʠʥʩʪʚʘ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʠ ʪ. ʜ. 

 

 

ɹʝʟ ʧʨʝʪʝʥʟʠʡ ʥʘ ʧʦʣʥʦʪʫ, ʟʜʝʩʴ ʧʝʨʝʯʠʩʣʝʥʳ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫʧʦʤʠʥʘʝʤʳʝ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦ-

ʨʠʠ ʠ ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʢʦʥʳ. ʀʥʦʛʜʘ ʥʝʢʦʪʦ-

ʨʳʝ ʠʟ ʥʠʭ ʥʘʟʳʚʘʶʪ ʧʨʠʥʮʠʧʘʤʠ. 

ɿʘʢʦʥ ʢʘʢ ʦʙʲʝʢʪʠʚʥʘʷ, ʩʫʱʝʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʷʚ-

ʣʝʥʠʡ ʠʣʠ ʩʦʙʳʪʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʥʦʚʫ ʨʘʟ-

ʨʘʙʦʪʢʠ ʠ ʧʦʩʪʨʦʝʥʠʷ ʣʶʙʦʡ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ 

ʠ ʦʙʱʝʧʨʠʟʥʘʥʥʦʡ ʪʝʦʨʠʠ. ʈʘʟʣʠʯʘʶʪ ʦʙʲʝʢʪʠʚʥʳʝ 

ʟʘʢʦʥʳ ï ʟʘʢʦʥʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʫʙʲʝʢʪʠʚʥʳʝ ʟʘʢʦ-

ʥʳ ï ʟʘʢʦʥʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʠʣʠ ʷʚʣʷʶʱʠʝʩʷ ʦʙ-

ʱʝʧʨʠʟʥʘʥʥʦʡ ʥʦʨʤʦʡ. 
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ʍʦʪʝʣʦʩʴ ʙʳ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʯʠʪʘʪʝʣʷ ʥʘ ʥʝ-

ʩʢʦʣʴʢʦ ʦʯʝʥʴ ʚʘʞʥʳʭ ʤʦʤʝʥʪʦʚ: 

ʘ) ʤʳ ʫʤʳʰʣʝʥʥʦ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠ ʚ 

ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʯʝʥʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘ-

ʢʦʥʦʚ ʥʘʟʚʘʣʠ ʩʦʚʦʢʫʧʥʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ ʜʦ ʩʠʩʪʝ-

ʤ  rʦʥʠ ʥʝ ʜʦʪʷʛʠʚʘʶʪ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʠʜʝʠ, ʢʦʪʦ-

ʨʳʝ ʩʦʝʜʠʥʷʣʠ ʙʳ ʨʘʟʨʦʟʥʝʥʥʳʝ ʟʘʢʦʥʳ ʚ ʝʜʠʥʦʝ 

ʮʝʣʦʝ; 

ʙ) ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʙʲʝʢʪ ʚ ʵʪʠʭ ʪʝʦʨʠʷʭ ʦʙ-

ʱʠʡ (ʯʝʣʦʚʝʢ ʵʢʦʥʦʤʠʯʝʩʢʠʡ, ʢʦʣʣʝʢʪʠʚ, ʦʙʱʝʩʪʚʦ), 

ʟʘʢʦʥʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠ ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʣʘʙʦ ʩʦʛʣʘʩʫʝʪʩʷ, ʥʝ ʢʦʨʨʝʩʧʦʥʜʠʨʫʶʪ ʤʝʞʜʫ ʩʦ-

ʙʦʡ; 

ʚ) ʧʨʝʨʚʘʥʘ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʧʨʠʚʝʜʝʥʥʳʭ ʟʜʝʩʴ 

ʟʘʢʦʥʦʚ ʠ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʟʘʢʦʥʦʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ 

ʟʥʘʥʠʡ: ʛʝʛʝʣʝʚʩʢʠʤʠ ʟʘʢʦʥʘʤʠ ʨʘʟʚʠʪʠʷ, ʜʘʨʚʠʥʦʚ-

ʩʢʠʤ ʟʘʢʦʥʦʤ ʵʚʦʣʶʮʠʠ ʠ ʜʨ. 

 

3. ʆʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʠʘʣʝʢʪʠʢʠ 

ɺ ʩʦʚʝʪʩʢʠʝ ʚʨʝʤʝʥʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʦʤʠʥʠʨʦ-

ʚʘʣ (ʪʦʯʥʝʝ, ʛʦʩʧʦʜʩʪʚʦʚʘʣ) ʜʠʘʣʝʢʪʠʯʝʩʢʠʡ ʤʘʪʝ-

ʨʠʘʣʠʟʤ. ʇʨʠʯʝʤ ʛʝʛʝʣʝʚʩʢʠʡ ʟʘʢʦʥ ʝʜʠʥʩʪʚʘ ʠ 

ʙʦʨʴʙʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ ʧʨʘʢʪʠʢʦʚʘʣʩʷ ʜʦ-

ʚʦʣʴʥʦ ʦʜʥʦʙʦʢʦ ï ʩ ʧʦʟʠʮʠʠ çʙʦʨʴʙʳè. çɽʜʠʥʩʪ-

ʚʦè, ʝʩʣʠ ʠ ʥʝ ʠʩʯʝʟʣʦ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ, ʪʦ ʦʩʪʘʚʘ-

ʣʦʩʴ ʚ çʛʫʩʪʦʡ ʪʝʥʠè. ʉʦ ʩʤʝʥʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʩʪʨʦʷ ʧʦʤʝʥʷʣʘʩʴ ʠ ʠʜʝʦʣʦʛʠʷ. ɼʠʘʣʝʢʪʠʯʝʩʢʠʡ ʤʘ-

ʪʝʨʠʘʣʠʟʤ ʙʳʣ ʚʳʪʝʩʥʝʥ ʩʠʩʪʝʤʥʳʤ ʧʦʜʭʦʜʦʤ, ʘ 

ʢʦʤʘʥʜʥʘʷ ʵʢʦʥʦʤʠʢʘ ï ʥʝʨʝʛʫʣʠʨʫʝʤʳʤ ʨʳʥʢʦʤ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʪʦʣʴʢʦ ʩʦʮʠʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʝʡ. ʆʪ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʩʠʩ-

ʪʝʤ ʝʸ ʦʪʣʠʯʘʝʪ:  

1) ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ;  

2) ʠʝʨʘʨʭʠʯʥʦʩʪʴ;  

3) ʛʫʤʘʥʠʟʤ, ʪ. ʝ. ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ ʨʘʜʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʚʩʸ ʜʦʣʞʥʦ 

ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʥʦ ʥʘ ʧʦʣʴʟʫ ʯʝʣʦʚʝʢʘ, ʦʙʱʝʩʪʚʘ. 

ʉʣʫʯʠʣʦʩʴ ʪʘʢ, ʯʪʦ ʚ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦ-

ʩʪʨʘʜʘʣʘ ʩʦʮʠʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ. 

ʊʘʢ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʩʠʩʪʝʤʳ ʨʝʘʣʠʟʫʝʪʩʷ 

ʯʝʨʝʟ ʧʣʘʥ (ʠ ʝʛʦ ʚʳʧʦʣʥʝʥʠʝ). ʇʣʘʥʦʤʝʨʥʦʩʪʴ ʚ ʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʢʘʟʘʣʘʩʴ ʠʟʛʦʝʤ. ʅʘ ʧʝʨ-

ʚʫʶ ʨʦʣʴ ʚʳʰʣʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʝʸ ʩʠ-

ʥʝʨʛʠʟʤ. ʇʨʠ ʵʪʦʤ ʟʘʙʳʣʦʩʴ, ʯʪʦ ʣʶʙʘʷ ʩʠʩʪʝʤʘ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʩʫʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ (ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʠ ʥʠʞʝʩʪʦʷʱʠʤ ʦʨʛʘ-

ʥʠʟʘʮʠʷʤ), ʠ ʦʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʚʳʰʝʩʪʦʷʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ). ʈʝʟʫʣʴʪʘʪ ï ʧʦʟʜʥʝʝ 

ʦʩʦʟʥʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʵʢʦʥʦʤʠʢʝ ʧʨʦʮʝʩʩʦʚ. ʀ 

ʥʘʢʦʥʝʮ, ʥʝ ʷʚʣʷʝʪʩʷ ʩʝʢʨʝʪʦʤ ʪʦ, ʢʦʛʦ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʦʙʩʣʫʞʠʚʘʝʪ ʙʳʚʰʘʷ ʦʙʱʝʥʘʨʦʜʥʘʷ ʠ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ. 

ʆʣʠʛʘʨʭʠʯʝʩʢʠʡ ʢʘʧʠʪʘʣʠʟʤ ï ʚʦʪ, ʢ ʩʦʞʘʣʝʥʠʶ, 

ʨʝʟʫʣʴʪʘʪ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ. 

ʈʳʥʦʢ ï ʵʪʦ ʩʧʣʦʰʥʦʝ ʧʦʣʝ ʧʨʦʪʠʚʦʨʝʯʠʡ ʤʝʞʜʫ 

ʧʦʢʫʧʘʪʝʣʷʤʠ ʠ ʧʨʦʜʘʚʮʘʤʠ. ʀʩʪʦʨʠʷ ʟʥʘʝʪ ʧʨʠʤʝ-

ʨʳ ʙʦʨʴʙʳ ʠ ʜʘʞʝ ʪʦʨʛʦʚʳʭ ʚʦʡʥ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯ-

ʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʅʦ ʦʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʦʩʷʪ ʣʦʢʘʣʴ-

ʥʳʡ ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʃʶʙʘʷ ʩʜʝʣʢʘ ï 

ʵʪʦ ʢʦʤʧʨʦʤʠʩʩ, ʢʦʪʦʨʳʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʟʘʠʤ-

ʥʦʡ ʚʳʛʦʜʝ ʧʨʦʜʘʚʮʘ ʠ ʧʦʢʫʧʘʪʝʣʷ. çɽʜʠʥʩʪʚʦè ʜʘ-

ʞʝ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ ʧʨʝʚʦʟʦʙʣʘʜʘʝʪ ʥʘʜ 

çʙʦʨʴʙʦʡè, ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʪʠʚʦʨʝʯʠʡ ʨʘʟʨʝʰʘʝʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʥʝʟʘʤʝʪʥʦ 

ʜʣʷ ʦʢʨʫʞʝʥʠʷ. 

 

4. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʛʘʨʤʦʥʠʠ ʠ ʩʠʩʪʝʤʥʦ-

ʜʠʘʣʝʢʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ 

ʄʘʨʢʩʠʟʤ-ʣʝʥʠʥʠʟʤ ʫʰʝʣ, ʜʠʘʣʝʢʪʠʢʘ ʦʩʪʘʚʘ-

ʣʘʩʴ ʠ ʙʫʜʝʪ ʞʠʪʴ ʧʦʢʘ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʪʠʚʦʨʝʯʠʷ. 

ʇʨʠʤʝʨʦʚ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ 

ʦʛʨʦʤʥʦʝ ʤʥʦʞʝʩʪʚʦ: ʞʠʟʥʴ ï ʩʤʝʨʪʴ; ʜʦʙʨʦ ï ʟʣʦ; 

ʩʧʨʦʩ ï ʧʨʝʜʣʦʞʝʥʠʝ; ʞʝʣʘʝʤʦʝ ï ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ; 

ʧʨʦʰʣʦʝ ï ʙʫʜʫʱʝʝ; ʛʣʦʙʘʣʴʥʦʝ ï ʥʘʮʠʦʥʘʣʴʥʦʝ; 

ʬʝʜʝʨʘʣʴʥʦʝ ï ʨʝʛʠʦʥʘʣʴʥʦʝ; ʢʦʣʣʝʢʪʠʚʥʦʝ ï ʣʠʯ-

ʥʦʝ; ʢʦʣʠʯʝʩʪʚʦ ï ʢʘʯʝʩʪʚʦ; ʜʦʭʦʜʳ ï ʨʘʩʭʦʜʳ; ʧʣʘ-

ʥʦʤʝʨʥʦʩʪʴ ï ʩʪʠʭʠʡʥʦʩʪʴ; ʪʘʢʪʠʢʘ ï ʩʪʨʘʪʝʛʠʷ; 

ʮʝʥʪʨʘʣʠʟʤ ï ʜʝʤʦʢʨʘʪʠʟʤ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ï ʠʟʙr-

ʪʦʯʥʦʩʪʴ; ʤʦʪʠʚʘʮʠʷ ï ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ; ʩʚʦʙʦʜʘ ï 

ʧʨʠʥʫʞʜʝʥʠʝ; ʩʠʥʝʨʛʠʟʤ ï ʵʤʝʨʜʞʝʥʪʥʦʩʪʴ; ʦʙʲʝʢ-

ʪʠʚʥʦʩʪʴ ï ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ; ʩʪʦʭʘʩʪʠʯʥʦʩʪʴ ï ʜʝʪʝʨ-

ʤʠʥʠʟʤ; ʵʢʦʥʦʤʠʯʥʦʩʪʴ ï ʨʘʩʪʦʯʠʪʝʣʴʥʦʩʪʴ; ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʠʟʤ ï ʜʠʣʝʪʘʥʪʩʪʚʦ; ʧʨʦʠʟʚʦʜʩʪʚʦ ï ʵʢʦ-

ʣʦʛʠʷ; ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ï ʯʘʩʪʥʦʝ; ʧʨʦʛʨʝʩʩ ï ʨʝʛ-

ʨʝʩʩ; ʦʧʪʠʤʠʟʤ ï ʧʝʩʩʠʤʠʟʤ; ʩʪʘʪʠʢʘ ï ʜʠʥʘʤʠʢʘ ʠ 

ʜʨ. ʆʥʠ ʧʨʦʥʠʟʳʚʘʶʪ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, 

ʛʦʩʫʜʘʨʩʪʚʘ, ʦʙʱʝʩʪʚʘ. 

ʉʣʝʜʫʝʪ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʬʨʘʥʮʫʟʩʢʠʤ ʵʢʦʥʦʤʠ-

ʩʪʦʤ ʠ ʧʫʙʣʠʮʠʩʪʦʤ ʌ. ɹʘʩʪʠʘ (1801-1850 ʛʛ.), ʢʦʪʦ-

ʨʳʡ ʚ ʠʟʚʝʩʪʥʦʤ ʪʨʫʜʝ çʕʢʦʥʦʤʠʯʝʩʢʠʝ ʛʘʨʤʦʥʠʠè 

ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʵʢʦʥʦʤʠʢʘ ʩʚʦʙʦʜʥʘ ʦʪ ʘʥʪʘʛʦʥʠʯʝ-

ʩʢʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ. ʏʝʣʦʚʝʯʝʩʢʠʝ ʧʦʨʦʢʠ, ʪʘʢʠʝ ʢʘʢ 

ʞʘʜʥʦʩʪʴ, ʟʘʚʠʩʪʴ, ʟʣʦʙʘ, ʥʝʥʘʚʠʩʪʴ ʠ ʪ. ʜ. ʧʦʨʦʞ-

ʜʘʶʪʩʷ ʥʝ ʟʜʨʘʚʳʤ ʩʤʳʩʣʦʤ, ʘ ʥʠʟʤʝʥʥʳʤ ʧʦʙʫʞ-

ʜʝʥʠʝʤ. ʂʦʥʢʫʨʝʥʮʠʷ ï ʵʪʦ ʙʦʨʴʙʘ, ʥʦ ʥʝ ʚʦʡʥʘ, ʘ 

ʩʦʩʪʷʟʘʪʝʣʴʥʦʩʪʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʛʨʘʚʰʝʛʦ [1]. 

ʇʦʜʦʰʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʧʝʮʠ-

ʬʠʯʝʩʢʘʷ ʩʬʝʨʘ ʥʘʫʯʥʦʛʦ ʠʥʪʝʨʝʩʘ ï ʧʨʦʪʠʚʦʨʝʯʠ-

ʚʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʷʚʣʝʥʠʡ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥ-

ʩʪʚʦ ʧʨʦʪʠʚʦʨʝʯʠʡ ʥʝ ʘʥʪʘʛʦʥʠʯʥʳ, ʪ. ʝ. ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʤʝʪʦʤ ʨʘʟʨʝʰʝʥʠʷ, ʩʦʛʣʘʩʦʚʘʥʠʷ, ʛʘʨʤʦʥʠʟʘ-

ʮʠʠ. ʕʪʦ ʦʙʣʘʩʪʴ ʠʩʪʦʨʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʘʣʝʢʪʠʢʠ, ʥʦ ʜʠʘʣʝʪʠʢʠ ʛʘʨʤʦʥʠʟʘ-

ʮʠʠ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʘ ʥʝ ʜʠʘʣʝʢʪʠʢʠ ʠʭ ʙʦʨʴʙʳ. ʇʨʠ 

ʵʪʦʤ ʥʝ ʙʫʜʝʤ ʦʪʨʠʮʘʪʴ ʠ ʷʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʩʠʩ-

ʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ. ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʪʦʣʴʢʦ ʥʘ ʥʝ-

ʜʦʧʫʩʪʠʤʦʩʪʴ ʛʠʧʝʨʙʦʣʠʟʘʮʠʠ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʠʩ-

ʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ ʷʚʣʝʥʠʷ. ʅʘʧʨʘʰʠʚʘʝʪʩʷ 

ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʣʠʷʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʠ ʜʠʘ-

ʣʝʢʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʦʚ ʚ ʝʜʠʥʳʡ, ʩʠʩʪʝʤʥʦ-

ʜʠʘʣʝʢʪʠʯʝʩʢʠʡ. ʇʨʝʜʤʝʪʦʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʩʠʩʪʝʤ-

ʥʦ-ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʙʫʜʝʪ ʛʘʨʤʦʥʠʟʘʮʠʷ 

ʧʨʦʪʠʚʦʨʝʯʠʡ, ʧʨʦʮʝʩʩʦʚ, ʷʚʣʝʥʠʡ, ʠʥʪʝʨʝʩʦʚ, ʮʝ-

ʣʝʡ, ʜʝʡʩʪʚʠʡ ʠ ʜʨ. 

 

5. ʇʨʦʙʣʝʤʘʪʠʢʘ ʛʘʨʤʦʥʠʟʘʮʠʠ, ʝʸ ʧʝʨʚʦʨʦʜ-

ʥʦʩʪʴ 

ɻʘʨʤʦʥʠʟʘʮʠʶ ʧʨʦʪʠʚʦʨʝʯʠʡ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ ʠ ʢʘʢ ʧʨʦʮʝʩʩ, ʠ ʢʘʢ ʤʝʭʘʥʠʟʤ, ʠ ʢʘʢ ʩʠʩʪʝʤʫ 
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(ʨʠʩ. 1). ɽʸ ʧʨʦʙʣʝʤʘʪʠʢʘ ʙʣʠʟʢʘ ʧʨʦʙʣʝʤʘʪʠʢʝ 

ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ï ʚʩʸ, ʯʪʦ 

ʤʦʞʥʦ çʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴè, ʧʦʜʜʘʸʪʩʷ çʛʘʨʤʦʥʠʟʘ-

ʮʠʠè. ʆʜʥʘʢʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʬʣʠʢʪʘʤ, ʧʨʦʪʠ-

ʚʦʨʝʯʠʷʤ ʪʝʨʤʠʥ çʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝè ʥʝ ʧʨʠʤʝ-

ʥʠʤ. 

çɻʘʨʤʦʥʠʟʘʮʠʷè ʠ çʦʨʛʘʥʠʟʘʮʠʷè ʧʨʘʢʪʠʯʝʩʢʠ 

ʷʚʣʷʶʪʩʷ ʩʠʥʦʥʠʤʘʤʠ, ʢʦʛʜʘ ʨʝʯʴ ʢʘʩʘʝʪʩʷ ʜʝʡʩʪ-

ʚʠʡ. ʇʨʝʩʪʫʧʥʳʝ ʜʝʡʩʪʚʠʷ çʦʨʛʘʥʠʟʦʚʘʪʴè ʤʦʞʥʦ, 

çʛʘʨʤʦʥʠʟʠʨʦʚʘʪʴè ï ʥʝʪ. çɻʘʨʤʦʥʠʟʘʮʠʷè ʥʝʩʝʪ ʚ 

ʩʝʙʝ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ ʩ ʦʪʪʝʥʢʦʤ ʘʜʘʧʪʘʮʠʠ ʢ 

ʥʝʧʨʠʚʳʯʥʳʤ ʠʣʠ ʥʝʦʙʳʯʥʳʤ ʫʩʣʦʚʠʷʤ. ʆʨʛʘʥʠʟʦ-

ʚʘʥʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʮʝʣʝʫʩʪʨʝʤ-

ʣʝʥʥʦʩʪʴ, ʛʘʨʤʦʥʠʯʥʦʩʪʴ ï ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ. 

çɻʘʨʤʦʥʠʟʘʮʠʷè ʠʤʝʝʪ ʤʝʩʪʦ ʪʘʤ, ʛʜʝ ʦʪʩʫʪʩʪʚʫ-

ʝʪ ʠʣʠ ʫʩʪʨʘʥʝʥʘ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʦʪʜʝʣʴʥʳʭ 

ʩʚʦʡʩʪʚ, ʜʝʡʩʪʚʠʡ, ʧʨʦʮʝʩʩʦʚ ʠ ʪ. ʜ. ʊʦʣʴʢʦ ʧʦʩʣʝ 

ʛʘʨʤʦʥʠʟʘʮʠʠ ʤʦʞʥʦ ʚʝʩʪʠ ʨʝʯʴ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʢʘʯʝʩʪʚʝ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ (ʨʠʩ. 2).  

ʆʙʲʝʢʪʦʤ ʛʘʨʤʦʥʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʷ 

ʩʪʨʫʢʪʫʨ, ʜʝʡʩʪʚʠʡ ʠ ʠʥʪʝʨʝʩʦʚ, ʢʦʪʦʨʳʝ ʢʦʥʢʨʝʪʠ-

ʟʠʨʫʶʪʩʷ ʯʝʨʝʟ ʷʚʣʝʥʠʷ (ʧʨʦʮʝʩʩʳ), ʩʚʦʡʩʪʚʘ (ʢʘʯʝ-

ʩʪʚʘ), ʮʝʣʠ (ʦʪʥʦʰʝʥʠʷ). ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʮʝʣʷʤ 

ʛʘʨʤʦʥʠʟʘʮʠʷ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʯʝʨʝʟ ʧʨʠʦʨʠʪʝʪʳ, ʢ 

ʩʚʦʡʩʪʚʘʤ ʠ ʢʘʯʝʩʪʚʫ ï ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ, ʢ 

ʧʨʦʮʝʩʩʘʤ ʠ ʷʚʣʝʥʠʷʤ ï ʢʘʢ ʤʝʨʘ (ʥʘʧʨʠʤʝʨ, ʮʝʥ-

ʪʨʘʣʠʟʘʮʠʠ-ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ) ʠ ʪ. ʜ. ʉʣʝʜʩʪʚʠʝʤ 

ʛʘʨʤʦʥʠʟʘʮʠʠ ʩʚʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦ, ʧʨʦʮʝʩʩʦʚ 

ï ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʮʝʣʝʡ ï ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ. ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʛʘʨʤʦʥʠʟʘʮʠʷ ï ʧʨʠʯʠʥʘ, 

ʢʘʯʝʩʪʚʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ï ʩʣʝʜ-

ʩʪʚʠʝ. 

 

ʈʠʩ. 1. ʆʙʱʘʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʛʘʨʤʦʥʠʟʘʮʠʠ ʧʨʦʪʠʚʦʨʝʯʠʡ 

ʀʥʬʦʨʤʘ-

ʮʠʦʥʥʦʝ 

ʦʙʝʩʧʝ-

ʯʝʥʠʝ 

ʃʠʯʥʳʡ 

ʠʥʪʝʨʝʩ 

ʂʦʨʧʦʨʘ-

ʪʠʚʥʳʝ 

ʠʥʪʝʨʝʩʳ 

ʌʫʥʢʮʠʠ 

ʫʧʨʘʚʣʝ-

ʥʠʷ 

ʊʝʭʥʠ-

ʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ 

ʄʝʪʦʜʦ-

ʣʦʛʠʷ 

ʛʘʨʤʦʥʠ-

ʟʘʮʠʠ 

ʆʨʛʘʥʠ-

ʟʘʮʠʷ 

ʛʘʨʤʦʥʠ-

ʟʘʮʠʠ 

ʉʪʨʫʢʪʫʨʘ 

ʫʧʨʘʚʣʝ-

ʥʠʷ 

ɻʘʨʤʦʥʠ-

ʟʘʮʠʷ 

ʨʘʟʚʠʪʠʷ 

ʅʘʫʯʥʦʩʪʴ 

(ʢʦʥʮʝʧʮʠʷ) 

ʛʘʨʤʦʥʠ-

ʟʘʮʠʠ 

ʌʦʨʤʘʣʴ-

ʥʘʷ ʛʘʨ-

ʤʦʥʠ-

ʟʘʮʠʷ 

ʆʙʲʝʢʪ 

ʛʘʨʤʦʥʠ-

ʟʘʮʠʠ 

ɻʘʨʤʦʥʠ-

ʟʘʮʠʷ 

ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ 

ʀʩʢʫʩʩʪ-

ʚʦ ʛʘʨʤʦ-

ʥʠʟʘʮʠʠ 

ʅʝʬʦʨ-

ʤʘʣʴʥʘʷ 

ʛʘʨʤʦʥʠ-

ʟʘʮʠʷ 

ʉʫʙʲʝʢʪ 

ʛʘʨʤʦʥʠ-

ʟʘʮʠʠ 

ʕʤʝʨʜ-

ʞʝʥʪʥʦʩʪʴ 

ɼʠʬʬʝʨʝʥ-

ʮʠʘʮʠʷ 

ʛʘʨʤʦʥʠ-

ʟʘʮʠʠ 

ʀʥʪʝʛʨʘʮʠʷ 

ʛʘʨʤʦʥʠ-

ʟʘʮʠʠ 

ʈʝʩʫʨʩʳ 

ʛʘʨʤʦʥʠ-

ʟʘʮʠʠ 

ʉʠʥʝʨʛʠʟʤ 
ʉʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩ-

ʢʠʡ ʘʩʧʝʢʪ 

ʆʨʛʘʥʠʟʘ-

ʮʠʦʥʥʦ-

ʪʝʭʥʠʯʝʩ-

ʢʠʡ ʘʩʧʝʢʪ 

ʈʝʟʫʣʴʪʘʪ 

(ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ) ʛʘʨ-

ʤʦʥʠʟʘʮʠʠ 

ɻɸʈʄʆ-

ʅʀɿɸʎʀʗ 
ʉ
ʀ
ʉ
ʊ
ɽ
ʄ
ɸ
 
ɻ
ɸ
ʈ
ʄ
ʆ
ʅ
ʀ
ɿ
ɸ
ʎ
ʀ
ʀ

 

ʇ
ʈ
ʆ
ʎ
ɽ
ʉ
ʉ
 
ɻ
ɸ
ʈ
ʄ
ʆ
ʅ
ʀ
ɿ
ɸ
ʎ
ʀ
ʀ

 

ʎ ɽ ʃ ʔ  ɻ ɸ ʈ ʄ ʆ ʅ ʀɿ ɸ ʎ ʀ ʀ 

ʄ ɽ ʍ ɸ ʅ ʀ ɿʄ  ɻ ɸ ʈʄ ʆ ʅ ʀ ɿ ɸ ʎ ʀ ʀ 
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ʈʠʩ. 2. ɺʟʘʠʤʦʩʚʷʟʴ ʛʘʨʤʦʥʠʟʘʮʠʠ, ʢʘʯʝʩʪʚʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

 

 

6. ʆʙʲʝʢʪʠʚʥʦʩʪʴ ʛʘʨʤʦʥʠʟʘʮʠʠ 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʛʘʨʤʦʥʠʠ, ʢʨʘʩʦʪʝ, ʩʦʚʝʨʰʝʥʩʪ-

ʚʝ ʫ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʉʢʦʣʴʢʦ ʣʶ-

ʜʝʡ ï ʩʪʦʣʴʢʦ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʪ. ʝ. ʛʘʨʤʦʥʠʷ ï ʢʘ-

ʪʝʛʦʨʠʷ ʩʫʙʲʝʢʪʠʚʥʘʷ. ɹʦʣʝʝ ʪʦʛʦ, ʛʘʨʤʦʥʠʷ ʩʪʘʪʠʯ-

ʥʘ. ɸ ʚʦʪ ʩʪʨʝʤʣʝʥʠʝ ʢ ʛʘʨʤʦʥʠʠ ʧʨʠʩʫʱʝ ʯʝʣʦʚʝʢʫ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ. ʕʪʦ ʩʪʨʝʤʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʠʩ-

ʪʦʯʥʠʢʦʤ, ʜʚʠʛʘʪʝʣʝʤ ʧʨʦʛʨʝʩʩʘ, ʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʦʥʦ 

ʦʙʲʝʢʪʠʚʥʦ. ʇʦʵʪʦʤʫ ʩʯʠʪʘʝʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʛʘʨʤʦʥʠ-

ʟʘʮʠʠ ʚʘʞʥʝʝ ʩʘʤʦʡ ʛʘʨʤʦʥʠʠ. ʀʭ ʩʦʦʪʥʦʰʝʥʠʝ 

ʤʦʞʥʦ ʧʦʥʷʪʴ ʥʘ ʧʨʠʤʝʨʝ ʧʨʘʟʜʥʦʚʘʥʠʷ ʅʦʚʦʛʦ ʛʦ-

ʜʘ, ʢʦʛʜʘ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʞʠʜʘʥʠʷ ʜʦʩʪʘʚʣʷ-

ʝʪ ʙʦʣʴʰʝʝ ʫʜʦʚʦʣʴʩʪʚʠʝ, ʯʝʤ ʩʘʤ ʬʘʢʪ ʥʘʩʪʫʧʣʝʥʠʷ 

ʥʦʚʦʡ ʢʘʣʝʥʜʘʨʥʦʡ ʜʘʪʳ. 

ɻʘʨʤʦʥʠʟʘʮʠʷ ʥʝʩʝʪ ʚ ʩʝʙʝ ʙʦʣʴʰʦʡ ʩʦʟʠʜʘʪʝʣʴ-

ʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʩʦʝʜʠʥʷʷ ʩʦʚʤʝʩʪʠʤʳʝ ʵʣʝʤʝʥʪʳ ʚ 

ʝʜʠʥʦʝ ʮʝʣʦʝ, ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʦʚʦʝ ʢʘʯʝʩʪ-

ʚʦ. ʇʨʠʤʝʨʦʤ ʵʪʦʤʫ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʩʠʩʪʝʤʥʦï

ʜʠʘʣʝʢʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʚ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʠʞʝ ʧʦʢʘʞʝʤ, ʢʘʢ ʥʘ ʦʩʥʦʚʝ ʛʘʨʤʦʥʠʟʘʮʠʠ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴ ʟʘʢʦʥʦʚ ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʬʦʨʤʠʨʫʝʪ-

ʩʷ ʚ ʩʠʩʪʝʤʫ ʟʘʢʦʥʦʚ. ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʯʠʪʘʪʝʣʷ 

ʥʘ ʪʦ, ʯʪʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʟʘʢʦʥ ʛʘʨʤʦʥʠʟʘ-

ʮʠʠ ʥʝ ʷʚʣʷʣʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ. ɽʛʦ ʨʦʣʴ ʥʠʟʚʝʜʝ-

ʥʘ ʜʦ ʟʘʢʦʥʘ ʢʦʤʧʦʟʠʮʠʠ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ 

(ʟʘʢʦʥʘ ʛʘʨʤʦʥʠʠ). ɽʱʸ ʂ. ɸʜʘʤʝʮʢʠ ʚ ʥʘʯʘʣʝ XX 

ʚʝʢʘ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ çʆ ʥʘʫʢʝ ʦʨʛʘʥʠʟʘʮʠʠè [2] ʨʘʩ-

ʩʤʘʪʨʠʚʘʣ ʛʘʨʤʦʥʠʶ ʩʪʨʫʢʪʫʨʳ, ʛʘʨʤʦʥʠʶ ʜʝʡʩʪʚʠʡ 

ʠ ʜʫʭʦʚʥʫʶ ʛʘʨʤʦʥʠʶ. ʋʧʦʤʠʥʘʝʤʳʡ ʚʳʰʝ ʟʘʢʦʥ 

ʢʘʩʘʝʪʩʷ ʪʦʣʴʢʦ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ. ɿʘʢʦʥ ʛʘʨ-

ʤʦʥʠʠ ʧʨʠʥʠʞʝʥ ʠ ʚʳʭʦʣʦʱʝʥ. ʇʨʦʰʣʦ ʩʪʦʣʝʪʠʝ, 

ʥʦ, ʚʦʧʨʝʢʠ ʦʞʠʜʘʥʠʷʤ, ʧʨʦʛʨʝʩʩ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʝ 

ʚʠʜʝʥ. ʅʘʦʙʦʨʦʪ, ʧʨʦʜʝʣʘʥʦ ʜʚʘ ʰʘʛʘ ʥʘʟʘʜ. ʉʠʪʫʘ-

ʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʩʨʦʯʥʦ ʧʨʘʚʠʪʴ, ʠ ʯʝʤ ʩʢʦʨʝʝ, ʪʝʤ 

ʣʫʯh ʝ. ʇʝʨʚʘʷ ʧʦʧʳʪʢʘ ʩʜʝʣʘʥʘ [3]. 

 

7. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʟʘʢʦʥʦʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠ 

ɺʩʧʦʤʥʠʤ ʪʨʝʪʠʡ ʟʘʢʦʥ ʅʴʶʪʦʥʘ, ʛʦʚʦʨʷʱʠʡ ʦ 

ʪʦʤ, ʯʪʦ ʩʠʣʘ ʜʝʡʩʪʚʠʷ ʨʘʚʥʘ ʩʠʣʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʝʡʩʪʚʠʶ ʣʶʙʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʟʘʢʦʥʘ ʠʣʠ ʟʘʢʦʥʘ ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʪʠʚʦʜʝʡ-

ʩʪʚʫʝʪ ʟʘʢʦʥ ʠʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ɽʛʦ ʥʫʞʥʦ ʫʚʠ-

ʜʝʪʴ. ɻʘʨʤʦʥʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʠʥʘʤʠʯʝʩʢʦʝ 

ʨʘʚʥʦʚʝʩʠʝ ʵʪʠʭ ʟʘʢʦʥʦʚ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʠʪʫʘʮʠʠ. 

ʊʘʢ, ʜʠʚʝʨʛʝʥʮʠʠ ʧʨʦʪʠʚʦʩʪʦʠʪ ʢʦʥʚʝʨʛʝʥʮʠʷ, ʩʠ-

ʥʝʨʛʠʟʤʫ ï ʵʤʝʨʜʞʝʥʪʥʦʩʪʴ, ʩʘʤʦʩʦʭʨʘʥʝʥʠʶ ï ʨʘʟ-

ʚʠʪʠʝ, ʢʦʣʠʯʝʩʪʚʫ ï ʢʘʯʝʩʪʚʦ, ʧʣʘʥʦʤʝʨʥʦʩʪʠ ï ʩʪʠ-

ʭʠʡʥʦʩʪʴ ʠ ʪ. ʜ. ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʟʘʢʦʥʘ ʛʘʨʤʦʥʠʟʘ-

ʮʠʠ ʤʥʦʛʦʚʝʢʪʦʨʥʘ, ʦʩʦʙʝʥʥʦ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ (ʪʘʙ-

ʣʠʮʘ 2). 

 

ɻʘʨʤʦʥʠʟʘʮʠʷ 

ʀʥʪʝʨʝʩʦʚ (ʜʫʭʦʚʥʳʭ) ɼʝʡʩʪʚʠʡ ʉʪʨʫʢʪʫʨ 

ʉʚʦʡʩʪʚ  

(ʢʘʯʝʩʪʚʘ) 

ʂʘʯʝʩʪʚʦ, ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 

 

 

 

 

ʄʝʨʘ ʋʩʣʦʚʠʝ ʇʨʠʦʨʠʪʝʪ 

ʗʚʣʝʥʠʡ  

(ʧʨʦʮʝʩʩʦʚ) 

ʎʝʣʝʡ  

(ʦʪʥʦh ʝʥʠʡ) 
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ʊʘʙʣʠʮʘ 2 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʟʘʢʦʥʦʚ ʦʨʛʘʥʠʟʘʮʠʠ 

 

ɿɸʂʆʅʓ 

ʜʠʚʝʨʛʝʥʮʠʠ 

 

 

ɻ 

ɸ 

ʈ 

ʄ 

ʆ 

ʅ 

ʀ 

ɿ 

ɸ 

ʎ 

ʀ 

ʀ 

 

ʢʦʥʚʝʨʛʝʥʮʠʠ 

ʩʠʥʝʨʛʠʟʤ 

 

ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ 

ʩʘʤʦʩʦʭʨʘʥʝʥʠʷ 

 

ʨʘʟʚʠʪʠʷ 

ʧʣʘʥʦʤʝʨʥʦʩʪʠ 

 

ʩʪʠʭʠʡʥʦʩʪʠ 

ʢʦʣʠʯʝʩʪʚʘ 

 

ʢʘʯʝʩʪʚʘ 

ʛʫʤʘʥʠʟʤʘ 

 

ʪʝʭʥʦʢʨʘʪʠʯʥʦʩʪʠ 

ʦʥʪʦʛʝʥʝʟʘ 

 

ʦʦʛʝʥʝʟʘ 

ʘʥʘʣʠʟʘ 

 

ʩʠʥʪʝʟʘ 

... é 

 

ʌʦʨʤʫʣʠʨʦʚʢʫ ʟʘʢʦʥʦʚ ʦʩʪʘʚʠʤ ʥʘ ʙʫʜʫʱʝʝ. 

ʆʬʠʮʠʘʣʴʥʳʭ ʥʝʪ, ʘʚʪʦʨʩʢʠʝ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. 

ʉʠʩʪʝʤʘ ʟʘʢʦʥʦʚ ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʪʢʨʳʪʘ ʜʣʷ ʨʘʟʚʠʪʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ɿʘʢʦʥ 

ʛʘʨʤʦʥʠʟʘʮʠʠ ï ʣʶʙʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʨʝʤʠʪʩʷ ʢ 

ʨʘʚʥʦʚʝʩʠʶ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʭ ʩʠʣ ï ʠʛʨʘʝʪ ʨʦʣʴ 

çʩʪʘʥʦʚʦʛʦ ʭʨʝʙʪʘè ʠ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʟʦʚʘʪʴ ʝʜʠʥʦʝ 

ʮʝʣʦʝ ï ʩʠʩʪʝʤʫ ʟʘʢʦʥʦʚ ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʦʪ-

ʥʦʰʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʦʪʤʝʪʠʤ, ʯʪʦ: 

ʘ) ʣʫʯʰʠʝ ʫʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʦʩʚʷʪʠʣʠ 

ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʠʩʢʫ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʩʧʨʦʩʦʤ ʠ 

ʧʨʝʜʣʦʞʝʥʠʝʤ ʠ ʥʘʦʙʦʨʦʪ;  

ʙ) ʵʪʦ ʠ ʝʩʪʴ ʧʨʦʷʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʟʘʢʦʥʘ ʛʘʨʤʦ-

ʥʠʟʘʮʠʠ;  

ʚ) ʦʯʝʥʴ ʠʥʪʝʨʝʩʝʥ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ çʷʱʠʢ ʕʜ-

ʞʚʦʨʪʘè ʠ ʫʩʠʣʝʥʠʝ ʤʝʥʝʜʞʝʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ [4]. 

 

8. ʂʨʝʘʪʠʚʥʘʷ ʧʘʨʘʜʠʛʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʄʠʩʩʠʷ, ʩʪʨʘʪʝʛʠʷ ʠ ʪʘʢʪʠʢʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʠ ʨʘʟʚʠʪʠʷ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʳ ʙʘʟʠʨʦ-

ʚʘʪʴʩʷ ʥʘ ʩʠʩʪʝʤʝ ʟʘʢʦʥʦʚ ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʪʦ 

ʩʚʦʝʛʦ ʨʦʜʘ ʧʨʦʚʝʨʢʘ ʩʠʩʪʝʤʳ ʟʘʢʦʥʦʚ ʥʘ ʠʩʪʠʥ-

ʥʦʩʪʴ, ʥʦ ʪʘʢʦʝ ʪʨʝʙʦʚʘʥʠʝ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʜʦʣʞʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʥʝ ʥʘʭʦʜʠʪ. ɽʩʣʠ ʚʝʩʪʠ ʨʝʯʴ 

ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʦ ʩʦʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʪʦ ʧʨʠ 

ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʠ ʨʘʟʥʦʦʙʨʘʟʠʠ ʦʨʛʘʥʠʟʘʮʠʡ ʧʘʨʘ-

ʜʠʛʤʘ ʫ ʥʠʭ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʱʝʡ. ʇʦ ʥʘʰʝʤʫ ʤʥʝ-

ʥʠʶ, ʦʥʘ ʜʦʣʞʥʘ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʪʨʠʝʜʠʥʩʪʚʦ 

ʪʘʢʠʭ ʢʘʪʝʛʦʨʠʡ, ʢʘʢ çʢʘʯʝʩʪʚʦè, çʛʫʤʘʥʠʟʤè ʠ 

çʛʘʨʤʦʥʠʟʘʮʠʷè (ʨʠʩ. 3). 

 

ʈʠʩ. 3. ʉʦʜʝʨʞʘʥʠʝ ʢʨʝʘʪʠʚʥʦʡ ʧʘʨʘʜʠʛʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʠ 

 

 

ʅʘ ʨʠʩʫʥʢʝ 3:  

ʩʚʷʟʴ  ï ʦʟʥʘʯʘʝʪ, ʯʪʦ ʛʘʨʤʦʥʠʟʘʮʠʷ ʩʚʦʡʩʪʚ 

ʦʙʲʝʢʪʘ (ʧʨʝʜʤʝʪʘ, ʧʨʦʮʝʩʩʘ, ʷʚʣʝʥʠʷ) ʷʚʣʷʝʪʩʷ ʥʝ-

ʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʢʘ-

ʯʝʩʪʚʘ; 

 

 ï ʢʘʯʝʩʪʚʦ ʩʣʫʞʠʪ ʤʝʨʦʡ ʛʘʨʤʦʥʠʟʘʮʠʠ 

ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ; 

 ï ʛʘʨʤʦʥʠʟʘʮʠʷ, ʚʝʢʪʦʨʦʦʙʨʘʟʦʚʥʠʝ ʨʘʟʥʦ-

ʦʙʨʘʟʥʳʭ ʧʦ ʤʘʩʰʪʘʙʘʤ ʠ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʥʪʝʨʝʩʦʚ 
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ʠ ʮʝʣʝʡ ʚʦʟʤʦʞʥʘ ʥʘ ʦʩʥʦʚʝ ʩʢʚʦʟʥʦʛʦ ʢʨʠʪʝʨʠʷ ï 

çʚʩʸ ʜʣʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʣʶʜʝʡè; 

 ï ʠʝʨʘʨʭʠʷ ʠʥʪʝʨʝʩʦʚ ʠ ʮʝʣʝʡ ʦʟʥʘʯʘʝʪ 

ʧʦʜʯʠʥʝʥʠʝ ʥʠʟʰʝʛʦ ʫʨʦʚʥʷ ʚʳʩʰʝʤʫ; 

 ï ʢʘʪʝʛʦʨʠʷ çʢʘʯʝʩʪʚʦè ʥʘ ʚʝʨʭʥʝʡ ʩʪʫʧʝʥʠ 

ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ï çʢʘʯʝʩʪʚʦ ʞʠʟʥʠè ʩʣʠʚʘʝʪʩʷ ʩ 

ʠʜʝʝʡ ʛʫʤʘʥʠʟʤʘ; 

 ï ʛʫʤʘʥʠʟʤ ʦʙʨʝʪʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥ-

ʢʫ ʯʝʨʝʟ ʧʦʢʘʟʘʪʝʣʴ çʢʘʯʝʩʪʚʦ ʞʠʟʥʠè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, çʛʫʤʘʥʠʟʤè ʠ çʢʘʯʝʩʪʚʦè ʷʚʣʷ-

ʶʪʩʷ ʮʝʣʝʚʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʩʦʮʠʘʣʴʥʦʡ ʩʠʩʪʝ-

ʤʳ), çʛʘʨʤʦʥʠʟʘʮʠʷè ï ʩʨʝʜʩʪʚʦ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ. 

çʂʘʯʝʩʪʚʦ ʞʠʟʥʠè ï ʩʢʚʦʟʥʦʡ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʡ, ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʩʧʦʩʦʙ-

ʥʳʡ ʩʦʛʣʘʩʦʚʘʪʴ (ʛʘʨʤʦʥʠʟʠʨʦʚʘʪʴ) ʠʥʪʝʨʝʩʳ ʠ ʮʝ-

ʣʠ ʚʩʝʭ ʫʨʦʚʥʝʡ: ʣʠʯʥʳʝ, ʛʨʫʧʧʦʚʳʝ, ʢʦʣʣʝʢʪʠʚ-

ʥʳʝ, ʢʦʨʧʦʨʘʪʠʚʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ, ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʝ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʠ ʜʨ. ʇʦʚʳʰʝʥʠʝ çʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠè ʯʝʣʦʚʝʢʘ ʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ï ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʧʨʠʝʤʣʝʤʳʡ ʠ ʦʧʨʦʙʦʚʘʥʥʳʡ ʧʨʘʢʪʠʢʦʡ ʧʫʪʴ ʧʨʦ-

ʛʨʝʩʩʘ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʨʘʟʚʠʪʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʥʳʝ 

ʦʪʣʠʯʥʳʝ ʦʪ ʥʝʛʦ ʢʨʠʪʝʨʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʦ-

ʩʷʪ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʜʦʣʞʥʳ ʢʦʨʨʝʩʧʦʥʜʠʨʦ-

ʚʘʪʴ ʩ ʥʠʤ ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪʴ 

ʝʤʫ. 

 

ɺʳʚʦʜ  r

1. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʚ ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʘʢʦʥʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝ-

ʬʦʨʤʠʨʦʚʘʪʴ ʚ ʩʠʩʪʝʤʳ ʟʘʢʦʥʦʚ, ʥʝʦʙʭʦʜʠʤʘ ʦʙʲʝ-

ʜʠʥʷʶʱʘʷ ʠʭ ʠʜʝʷ. ɸʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʛʘʨʤʦʥʠʟʘ-

ʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʠ ʟʘʢʦʥʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʤʝʥʝʜʞʝʨʘʣʠʟʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. 

2. ʉʦ ʩʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ ʚ ʥʘh ʝʡ 

ʩʪʨʘʥʝ ʤʘʨʢʩʠʟʤ-ʣʝʥʠʥʠʟʤ ʧʦʪʝʨʷʣ ʩʚʦʸ ʛʦʩʧʦʜ-

ʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ, ʫʰʸʣ, ʥʦ ʜʠʘʣʝʢʪʠʢʘ, ʜʚʦʡʩʪ-

ʚʝʥʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʷʚʣʝʥʠʡ ʦʩʪʘʣʘʩʴ. ʉʠʩʪʝʤʥʳʡ 

ʧʦʜʭʦʜ ʥʝ ʷʚʣʷʝʪʩʷ ʧʘʥʘʮʝʝʡ ʦʪ ʚʩʝʭ ʙʝʜ, ʦʥ ʥʝ ʛʘ-

ʨʘʥʪʠʨʫʝʪ ʦʪ ʰʘʨʘʭʘʥʠʡ ʠʟ ʦʜʥʦʡ ʢʨʘʡʥʦʩʪʠ ʚ ʜʨʫ-

ʛʫʶ. ʅʘ ʧʦʚʝʩʪʢʫ ʜʥʷ ʚʳʭʦʜʠʪ ʩʠʩʪʝʤʥʦ-

ʜʠʘʣʝʢʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. 

3. ʄʠʢʨʦ-, ʤʘʢʨʦ- ʠ ʛʣʦʙʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ ï 

ʩʧʣʦʰʥʦʝ ʧʦʣʝ ʥʝʘʥʪʦʛʦʥʠʯʝʩʢʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ, 

ʧʨʝʜʤʝʪ ʩʠʩʪʝʤʥʦ-ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʛʘʨʤʦʥʠʟʘʮʠʷ ʧʨʦʪʠʚʦʨʝ-

ʯʠʡ. 

4. ʇʨʦʙʣʝʤʘʪʠʢʘ ʛʘʨʤʦʥʠʟʘʮʠʠ ʦʙʰʠʨʥʘ, ʦʥʘ 

ʪʦʞʜʝʩʪʚʝʥʥʘ ʧʨʦʙʣʝʤʘʪʠʢʝ ʫʧʨʘʚʣʝʥʠʷ. ɻʘʨʤʦʥʠ-

ʟʘʮʠʷ ʠʤʝʝʪ ʮʝʣʴ (ʮʝʣʠ), ʝʸ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ 

ʢʘʢ ʧʨʦʮʝʩʩ, ʠ ʢʘʢ ʤʝʭʘʥʠʟʤ, ʠ ʢʘʢ ʩʠʩʪʝʤʫ. 

5. ʇʝʨʝʯʝʥʴ ʦʙʲʝʢʪʦʚ ʛʘʨʤʦʥʠʟʘʮʠʠ ʰʠʨʦʢ, ʵʪʦ 

ʩʪʨʫʢʪʫʨʳ, ʜʝʡʩʪʚʠʷ, ʠʥʪʝʨʝʩʳ, ʮʝʣʠ, ʧʨʦʮʝʩʩʳ, 

ʩʚʦʡʩʪʚʘ ʠ ʜʨ. ɻʘʨʤʦʥʠʟʘʮʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʤʝʨʳ, ʫʩʣʦʚʠʷ, ʧʨʠʦʨʠʪʝʪʘ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥ-

ʥʦʡ, ʘ ʢʘʪʝʛʦʨʠʠ çʢʘʯʝʩʪʚʦè, çʵʬʬʝʢʪʠʚʥʦʩʪʴè, çʨʝ-

ʟʫʣʴʪʘʪʠʚʥʦʩʪʴè ï ʝʸ ʩʣʝʜʩʪʚʠʝʤ, ʘ ʥʝ ʥʘʦʙʦʨʦʪ. 

6. ɽʩʣʠ çʛʘʨʤʦʥʠʷè ʢʘʢ ʢʘʪʝʛʦʨʠʷ ʩʫʙʲʝʢʪʠʚʥʘ ʠ 

ʩʪʘʪʠʯʥʘ, ʪʦ çʛʘʨʤʦʥʠʟʘʮʠʷè ʦʙʲʝʢʪʠʚʥʘ ʠ ʜʠʥʘ-

ʤʠʯʥʘ. ɻʘʨʤʦʥʠʟʘʮʠʷ ʚʘʞʥʝʝ ʛʘʨʤʦʥʠʠ. 

7. ʈʦʣʴ ʛʘʨʤʦʥʠʟʘʮʠʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʘʢʦʥʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʛʨʘʥʠʯʝʥʘ ʛʘʨʤʦʥʠʝʡ ʩʪʨʫʢʪʫʨʳ. ɿʘ 

ʧʦʩʣʝʜʥʝʝ ʩʪʦʣʝʪʠʝ ʚ ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʦʪʥʦʝh-

ʥʠʠ ʛʘʨʤʦʥʠʟʘʮʠʠ ʩʜʝʣʘʥʦ ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ ʥʘʟʘʜ. 

ʉʠʪʫʘʮʠʷ ʧʘʨʘʜʦʢʩʘʣʴʥʘʷ, ʜʨʫʛʦʛʦ ʪʘʢʦʛʦ ʧʨʠʤʝʨʘ ʚ 

ʥʘʫʢʝ ʪʨʫʜʥʦ ʦʪʳʩʢʘʪʴ. 

8. ʇʨʝʜʣʦʞʝʥʘ ʠʥʥʦʚʘʮʠʷ ʩʠʩʪʝʤ rʟʘʢʦʥʦʚ ʦʨʛʘ-

ʥʠʟʘʮʠʠ, ʥʦʚʠʟʥʘ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʛʘʨʤʦʥʠʟʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ çʩʪʘʥʦʚʦ-

ʛʦ ʭʨʝʙʪʘè, ʥʘ ʢʦʪʦʨʦʤ ʜʝʨʞʘʪʩʷ ʧʦʧʘʨʥʦ ʧʨʦʪʠʚʦ-

ʨʝʯʠʚʳʝ ʟʘʢʦʥʳ ʦʨʛʘʥʠʟʘʮʠʠ. 

9. ʇʨʝʜʣʦʞʝʥʘ ʢʨʝʘʪʠʚʥʘʷ ʧʘʨʘʜʠʛʤʘ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʪʨʠʝʜʠʥʩʪʚʦ ʢʘʪʝʛʦʨʠʡ çʢʘʯʝʩʪ-

ʚʦè, çʛʫʤʘʥʠʟʤè, çʛʘʨʤʦʥʠʟʘʮʠʷè. 
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çʊʆʈɻʆɺɸʗ ɺʆʁʅɸè ʂɸʂ ʉʈɽɼʉʊɺʆ ʅɽʊɸʈʀʌʅʆɻʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ  

ʄɽɾɼʋʅɸʈʆɼʅʆʁ ʊʆʈɻʆɺʃʀ 

ɽ. ɸ. ʄʳʪʘʨʝʚʘ 

 

ʊʦʨʛʦʚʳʝ ʚʦʡʥʳ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʞʝʣʘʶʱʠʤʠ ʟʘʱʠʪʠʪʴ ʩʚʦʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʥʘʯʘʣʠʩʴ ʩ ʢʦʥʮʘ 

XIX ʚʝʢʘ ʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʆʥʠ ʚʳʟʳʚʘʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ ʧʦʣʠʪʠʯʝʩʢʠʤʠ 

ʧʨʠʯʠʥʘʤʠ, ʧʦʩʪʦʷʥʥʦ ʧʨʠʦʙʨʝʪʘʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʦʨʤʳ. ɺ XX ʚʝʢʝ ʪʦʨʛʦʚʳʝ ʚʦʡʥʳ ʩʪʘʣʠ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʜʦʩʪʠʞʝʥʠʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

Trade war between the States wishing to protect their producers, began in the late XIX century and continue un-

til the present time. They are caused by economic and political reasons, constantly acquiring a lot of forms. In XX 

century trade wars have become a tool to achieve geopolitical objectives. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʪʦʨʛʦʚʣʷ, ʪʦʨʛʦʚʘʷ ʚʦʡʥʘ, ʪʦʨʛʦʚʳʝ ʩʘʥʢʮʠʠ, ʠʤʧʦʨʪʥʳʝ ʢʚʦʪʳ, ʥʝʪʘ-

ʨʠʬʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʪʘʤʦʞʝʥʥʳʝ ʧʦʰʣʠʥʳ. 

 

 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʪʦʨʛʦʚʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ʆʜʥʦ-

ʚʨʝʤʝʥʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʪʦʨʛʦʚʣʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʩʨʝʜʩʪʚʘ ʝʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʪʦʨʛʦʚʳʝ ʚʦʡ-

ʥʳ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʞʝʣʘʶʱʠʤʠ ʟʘʱʠʪʠʪʴ 

ʩʚʦʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʥʘʯʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʤʦ-

ʤʝʥʪʘ ʨʘʟʚʠʪʠʷ ʪʦʨʛʦʚʳʭ ʦʪʥʦʰʝʥʠʡ. ʉʪʨʘʪʝʛʠʷ 

ʧʨʠʤʝʥʝʥʠʷ ʪʦʨʛʦʚʳʭ ʩʘʥʢʮʠʡ ʧʨʦʪʠʚ ʥʝʜʨʫʞʝʩʪ-

ʚʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʙʳʣʘ ʚʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʘ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʚ ʢʦʥʮʝ ʍIʍ ʚʝʢʘ. 

ɺʝʩʴ ʧʨʦʰʣʳʡ ʚʝʢ ʚ ʤʠʨʝ ʧʦʩʪʦ̫ ʥʥʦ ʰʣʠ ʪʦʨʛʦʚʳʝ 

ʚʦʡʥʳ. ʃʶʙʘʷ ʩʪʨʘʥʘ ʙʳʣʘ ʚʧʨʘʚʝ ʪʘʢ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʩʚʦʶ ʚʥʝʰʥʶʶ ʪʦʨʛʦʚʣʶ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʘʠ-

ʙʦʣʴʰʫʶ ʚʳʛʦʜʫ. ɺʳʛʦʜʥʳʤ ʩʯʠʪʘʣʦʩʴ ʦʛʨʘʥʠʯʠ-

ʚʘʪʴ ʠʤʧʦʨʪ ʩ ʧʦʤʦʱʴʶ ʢʚʦʪ ʠ ʚʳʩʦʢʠʭ ʧʦʰʣʠʥ ʠ 

ʧʦʦʱʨʷʪʴ ʵʢʩʧʦʨʪ, ʜʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʫʢʨʝʧʣʷʪʴ 

ʧʦʟʠʮʠʠ ʩʪʨʘʥʳ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʠ ʧʦʣʫʯʘʪʴ ʚʘ-

ʣʶʪʫ. ʋʯʘʩʪʥʠʢʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʦʢʘʟʳʚʘ-

ʣʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʜʘʚʣʝʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʪʦʨʛʦʚʦʡ 

ʚʦʡʥʳ. ɺ XX ʚʝʢʝ ʪʦʨʛʦʚʳʝ ʚʦʡʥʳ ʩʪʘʣʠ ʠʥʩʪʨʫʤʝʥ-

ʪʦʤ ʜʦʩʪʠʞʝʥʠʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ʊʦʨʛʦʚʘʷ ʚʦʡʥʘ (ʘʥʛʣ. trade war) ï ʪʦʨʛʦʚʦʝ ʩʦ-

ʧʝʨʥʠʯʝʩʪʚʦ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʩʪʨʘʥ, ʧʨʦʚʦʜʷʱʝʝʩʷ ʩ 

ʮʝʣʴʶ ʟʘʭʚʘʪʘ ʟʘʨʫʙʝʞʥʳʭ ʨʳʥʢʦʚ ʠʣʠ ʧʨʝʜʦʪʚʨʘ-

ʱʝʥʠʷ ʪʦʨʛʦʚʦʡ çʦʢʢʫʧʘʮʠʠè ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦ-

ʤʠʢʠ. ʀʟʫʯʝʥʠʝʤ ʧʨʠʯʠʥ ʠ ʤʝʪʦʜʦʚ ʚʝʜʝʥʠʷ ʪʦʨʛʦ-

ʚʳʭ ʚʦʡʥ ʟʘʥʠʤʘʶʪʩʷ ʤʥʦʛʠʝ ʥʘʫʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʠʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ. 

ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʷʚʣʷʶʪʩʷ ʦʙʦʨʦʥʠʪʝʣʴʥʘʷ ʠ 

ʥʘʩʪʫʧʘʪʝʣʴʥʘʷ ʚʦʡʥʳ. ʂ ʤʝʪʦʜʘʤ ʦʙʦʨʦʥʠʪʝʣʥɹʦʡ 

ʪʦʨʛʦʚʦʡ ʚʦʡʥʳ ʦʪʥʦʩʷʪʩʷ: 

1) ʧʦʚʳʰʝʥʠʝ ʠʤʧʦʨʪʥʳʭ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ 

(ʚ ʪ. ʯ. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʨʘʚʥʠʪʝʣʴʥʳʭ ʧʦh ʣʠʥ (ʘʥʛʣ. 

ʩountervailing duty), ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʧʦʚʳʰʝ-

ʥʠʝ ʮʝʥʳ ʠʤʧʦʨʪʠʨʫʝʤʦʛʦ ʪʦʚʘʨʘ ʜʦ ʫʨʦʚʥʷ ʚʥʫʪ-

ʨʝʥʥʠʭ ʮʝʥ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʝʤʧʠʥʛʘ); 

2) ʩʥʠʞʝʥʠʝ ʠʤʧʦʨʪʥʳʭ ʢʚʦʪ; 

3) ʚʚʝʜʝʥʠʝ ʥʝʪʘʨʠʬʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ (ʘʥʛʣ. non-

tariff restrict) ï ʙʘʨʴʝʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʣʦʞʥʝʥʠʝʤ 

ʧʨʦʮʝʜʫʨʳ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʠ ʥʘʛʨʦʤʦʞʜʝʥʠʝʤ ʪʘ-

ʤʦʞʝʥʥʳʭ ʬʦʨʤʘʣʴʥʦʩʪʝʡ; 

4) ʚʚʝʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ, ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʣʦʞʥʦʩʪʝʡ ʩ ʩʦʦʪʚʝʪʩʪʚʠʝʤ 

ʠʤʧʦʨʪʥʳʭ ʪʦʚʘʨʦʚ ʥʘʮʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ 

ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʪʨʘʥʳ, ʚʝʜʫʱʠʝ ʪʦʨʛʦʚʫʶ ʚʦʡ-

ʥʫ, ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʪʘʢʪʠʢʠ, ʚʦʟ-

ʥʠʢʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʚʦʝʦʙʨʘʟʥʦʡ 

çʢʦʣʣʝʢʪʠʚʥʦʡ ʘʚʪʘʨʢʠʠè. ʊʦʨʛʦʚʳʝ ʚʦʡʥʳ ʥʝʨʝʜʢʦ 

ʧʝʨʝʨʘʩʪʘʶʪ ʚ ʚʦʦʨʫʞʝʥʥʳʝ ʢʦʥʬʣʠʢʪʳ, ʦʩʦʙʝʥʥʦ ʚ 

ʩʣʫʯʘʝ ʧʦʧʳʪʦʢ ʧʨʦʨʚʘʪʴ ʪʦʨʛʦʚʫʶ ʙʣʦʢʘʜʫ. 

ʉʪʨʘʪʝʛʠʷ ʧʨʠʤʝʥʝʥʠʷ ʪʦʨʛʦʚʳʭ ʩʘʥʢʮʠʡ ʧʨʦʪʠʚ 

ʥʝʜʨʫʞʝʩʪʚʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʙʳʣʘ ʚʧʝʨʚʳʝ ʨʘʟʨʘ-

ʙʦʪʘʥʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ɹʨʠʪʘʥʩʢʦʡ ʀʤʧʝʨʠʠ ʚ 

ʢʦʥʮʝ ʍIʍ ʚʝʢʘ. ɺ 1888 ʛʦʜʫ ʥʘʩʝʣʝʥʠʝ ɺʝʣʠʢʦʙʨʠ-

ʪʘʥʠʠ ʩʦʩʪʘʚʣʷʣʦ ʚʩʝʛʦ 2 % ʦʪ ʥʘʩʝʣʝʥʠʷ ʟʝʤʥʦʛʦ 

ʰʘʨʘ, ʥʦ ʥʘ ʜʦʣʶ ʵʪʦʡ ʩʪʨʘʥʳ ʧʨʠʭʦʜʠʣʦʩʴ 54 % 

ʚʩʝʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʚ 

ʤʠʨʝ. ʕʪʦʪ ʨʝʢʦʨʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʦʣʝʝ ʥʠʢʦʛʜʘ ʠ 

ʥʠʢʝʤ ʥʝ ʙʳʣ ʧʨʝʚʟʦʡʜʝʥ. ʊʦʨʛʦʚʳʝ ʩʘʥʢʮʠʠ ʙʳʣʠ 

ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʭ ɺʝʣʠʢʦʙʨʠ-

ʪʘʥʠʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʜʘʚʣʝʥʠʷ ʥʘ ʜʨʫʛʠʝ ʛʦʩʫ-

ʜʘʨʩʪʚʘ. ɺ 1890 ʛʦʜʫ ʙʨʠʪʘʥʩʢʠʡ ʬʠʣʦʩʦʬ ʊʦʤʘʩ 

ʍʘʢʩʣʠ ʟʘʧʠʩʘʣ ʤʳʩʣʴ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʩʚʦʝʦʙʨʘʟʥʳʤ 

ʠʜʝʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʚʩʝʭ ʪʦʨʛʦʚʳʭ ʚʦʡʥ: 

çʅʘʰ ʥʘʨʦʜ ï ʥʘʨʦʜ ʧʦʢʫʧʘʪʝʣʝʡ. ʇʦʢʫʧʘʪʝʣʠ ʭʦʪʷʪ 

ʧʨʠʦʙʨʝʪʘʪʴ ʣʫʯʰʠʝ ʪʦʚʘʨʳ ʧʦ ʣʫʯʰʠʤ ʮʝʥʘʤ. ʊʦ 

ʞʝ ʩʘʤʦʝ ʭʦʪ̫ʪ ʠ ʞʠʪʝʣʠ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ. ɽʩʣʠ ʠʭ 

ʧʨʘʚʠʪʝʣʠ ʙʫʜʫʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʥʘʤ ʧʨʦʜʘʚʘʪʴ ʠʤ 

ʪʦʚʘʨʳ, ʪʦ 5 ʠʣʠ 6 ʤʠʣʣʠʦʥʦʚ ʘʥʛʣʠʯʘʥ ʦʯʝʥʴ ʩʢʦʨʦ 

ʥʝ ʙʫʜʫʪ ʠʤʝʪʴ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʦʧʠʪʘʥʠʷ. ʇʦʵʪʦʤʫ 

ʤʳ ʜʦʣʞʥʳ ʟʘʱʠʱʘʪʴ ʥʘʰʠ ʤʘʛʘʟʠʥʳ ʦʪ ʪʦʚʘʨʦʚ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪ ʥʘʤ ʪʘʢʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʩʪʨʝ-

ʤʠʪʴʩʷ ʧʦʚʣʠʷʪʴ ʥʘ ʠʭ ʧʨʘʚʠʪʝʣʝʡè [1]. ʉ ʪʝʭ ʧʦʨ 

ʧʦʚʳʰʝʥʥʳʝ ʪʘʨʠʬʳ, ʢʚʦʪʳ, ʜʝʤʧʠʥʛ ʠ ʜʨʫʛʠʝ ʤʝ-

ʪʦʜʳ ʥʝʜʦʧʫʱʝʥʠʷ ʪʦʚʘʨʦʚ-ʢʦʥʢʫʨʝʥʪʦʚ ʥʘ ʚʥʫʪ-

ʨʝʥʥʠʝ ʨʳʥʢʠ ʩʪʘʣʠ ʧʦʧʫʣʷʨʥʳʤ ʦʨʫʞʠʝʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʢʦʥʦʤʠʩʪʳ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʘʥʘʣʠʪʠʢʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʝʜʠʥʦʜʫʰʥʦ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚʟʚʝʜʝʥʠʝ ʠʩʢʫʩʩʪ-

ʚʝʥʥʳʭ ʙʘʨʴʝʨʦʚ ʤʘʣʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʵʢʦ-

ʥʦʤʠʢ, ʩʯʠʪʘʷ, ʯʪʦ ʠʭ ʧʨʦʚʝʜʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʣʘʛʦʩʦʩʪʦʥ̫ʠʷ ʚʩʝʭ 

ʩʪʨʘʥ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʢʦʥʬʣʠʢʪ, ʪʦʨʛʦʚʳʝ ʚʦʡʥʳ 

ʚʦʟʥʠʢʘʶʪ ʧʦʩʪʦʷʥʥʦ. ʏʪʦ ʝʩʪʴ ʪʦʨʛʦʚʘʷ ʚʦʡʥʘ ʥʘ 

ʧʨʘʢʪʠʢʝ? ʕʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ ʥʝ 

ʧʦ ʧʨʷʤʦʤʫ ʥʘʟʥʘʯʝʥʠʶ, ʘ ʜʣʷ ʦʢʘʟʘʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ 

ʪʦʨʛʦʚʳʭ ʧʘʨʪʥʝʨʦʚ. ʆʜʥʘ ʩʪʨʘʥʘ ʨʝʰʘʝʪ, ʯʪʦ ʜʨʫʛʘʷ 




