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ɺʉʊʋʇ 

 

ʇʨʠʨʦʜʫ ʥʝ ʤʦʞʥʘ ʦʙʤʘʥʫʪʠ, ʘʣʝ ʟ ʥʝʶ ʤʦʞʥʘ ʜʦʤʦʚʠʪʠʩʴ. 

                                                                          ɸ. ɽʡʥʰʪʝʡʥ 

 

ɿ ʜʘʚʥʽʭ ʜʘʚʝʥ ʧʦʰʫʢ ʾʞʽ ʪʘ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʚʠʟʥʘʯʘʚ ʜʽʷʣʴ-

ʥʽʩʪʴ ʣʶʜʠʥʠ. ɼʝʨʝʚʠʥʘ, ʚʽʪʝʨ ʽ ʚʦʜʘ ʜʦʚʛʠʡ ʯʘʩ ʙʫʣʠ ʻʜʠʥʠʤʠ 

ʝʥʝʨʛʦʥʦʩʽʷʤʠ. ɿ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʝʥʝʨʛʽʾ ʚʦʜʠ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ 

ʝʥʝʨʛʽʾ ʚ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ ʧʦʯʘʚʩʷ ʙʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭ-

ʥʽʢʠ. ɼʝʰʝʚʘ ʥʘʬʪʘ ʟʘʙʝʟʧʝʯʠʣʘ ʙʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʘʚʪʦʤʦ-

ʙʽʣʝʙʫʜʫʚʘʥʥʷ, ʦʜʥʘʢ, ʚʥʘʩʣʽʜʦʢ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʥʘ ʝʥʝʨʛʦʥʦʩʽʾ ʽ 

ʨʽʟʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ɿʝʤʣʽ ʧʦʯʘʣʠ ʚʩʝ ʯʘʩʪʽʰʝ ʟ'ʷʚ-

ʣʷʪʠʩʷ ʟʘʩʪʝʨʝʞʝʥʥʷʤ ʧʨʦ ʦʙʤʝʞʝʥʽʩʪʴ ʟʝʤʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʋ ʟʚ'ʷʟʢʫ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʚʠʤʦʛ ʣʶʜʝʡ ʜʦ ʢʦʤʬʦʨʪʫ ʥʘ ʧʦ-

ʯʘʪʢʫ XX ʩʪʦʣʽʪʪʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʧʝʨʝʚʠʱʠʣʦ ʙʽʦʣʦʛʽʯʥʦ 

ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʫ 5,5 ʨʘʟʠ, ʫ 1980 ʨ. - ʫ 13,3 ʨʘʟʠ, ʘ ʥʘ ʧʦʯʘ-

ʪʢʫ XXI ʩʪʦʣʽʪʪʷ ʫ 23é25 ʨʘʟʽʚ. 

ʋ ʩʝʨʝʜʥʴʦʤʫ 1 ʣʶʜʠʥʘ ʟʘ ʨʽʢ ʩʧʦʞʠʚʘʻ ʝʥʝʨʛʽʾ 2,2 ʪ ʫ.ʧ. 

(ʪʦʥʥʠ ʫʤʦʚʥʦʛʦ ʧʘʣʠʚʘ), ʫ ʪʦʡ ʯʘʩ ʷʢ ʫ ʉʐɸ ʩʧʦʞʠʚʘʥʥʷ 

ʝʥʝʨʛʽʾ ʜʦʨʽʚʥʶʻ 12, ʫ ʅʽʤʝʯʯʠʥʽ ï 6 ʪ ʫ.ʧ. ʊʦʙʪʦ, ʩʴʦʛʦʜʥʽ ʤʠ 

ʱʦʨʽʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʪʽ ʙʘʛʘʪʩʪʚʘ, ʷʢʽ ʧʨʠʨʦʜʘ ʥʘʢʦʧʠʯʫ-

ʚʘʣʘ ʜʣʷ ʥʘʩ ʤʽʣʴʡʦʥʘʤʠ ʨʦʢʽʚ. ɹʝʟʫʤʦʚʥʦ, ʱʦ ʪʘʢʝ ʥʘʜʤʽʨʥʝ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʥʝ ʤʦʞʝ ʙʫʪʠ ʙʝʟʢʽʥʝʯʥʠʤ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʆʙôʻʜʥʘʥʠʭ ʅʘʮʽʡ ʪʘ ʄʽʞʥʘʨʦʜʥʠʡ ʢʦʤʽʪʝʪ ʽʟ 

ʟʤʽʥ ʢʣʽʤʘʪʫ ʟʚʽʪʫʶʪʴ, ʱʦ ʟʘ ʦʩʪʘʥʥʽ 100 ʨʦʢʽʚ ʚʥʘʩʣʽʜʦʢ ʘʥ-

ʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʣʶʜʠʥʠ ʚʽʜʙʫʚʩʷ ʨʽʩʪ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʝ-

ʨʝʜʥʴʦʤʫ ʥʘ 0,4é0,6 
0
ʉ; ʍʍ ʩʪʦʣʽʪʪʷ ʙʫʣʦ ʥʘʡʪʝʧʣʽʰʠʤ ʩʝʨʝʜ 

ʦʩʪʘʥʥʽʭ 6 ʩʪʦʣʽʪʴ; ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʜʦ ʢʽʥʮʷ ʮʴʦʛʦ ʩʪʦʣʽʪʪʷ 

ʚʽʜʙʫʜʝʪʴʩʷ ʨʽʩʪ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 2 
0
ʉ ʪʘ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʱʦ-

ʨʽʯʥʝ ʧʽʜʥʷʪʪʷ ʨʽʚʥʷ ʚʦʜʠ ʫ ʉʚʽʪʦʚʦʤʫ ʦʢʝʘʥʽ ʥʘ 10é25 ʩʤ. 

ʉʴʦʛʦʜʥʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʽ ʙʽ-

ʣʴʰʘ ʟʘ 387 ʨʨm (ʢʽʣʴʢʽʩʪʴ ʤʦʣʝʢʫʣ ʉʆ2 ʚ ʦʜʥʦʤʫ ʤʽʣʴʡʦʥʽ 

ʤʦʣʝʢʫʣ ʩʫʭʦʛʦ ʧʦʚʽʪʨʷ) ʽ ʻ ʥʘ 30% ʚʠʱʦʶ ʧʦʨʽʚʥʷʥʦ ʥʽʞ 200 

ʨʦʢʽʚ ʪʦʤʫ. 
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ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ ʛʦʨʶʯʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʟʘʣʠʰʘʻʪʴʩʷ 

ʜʫʞʝ ʚʠʩʦʢʦʶ ʽ ʮʷ ʟʘʣʝʞʥʽʩʪʴ ʪʽʣʴʢʠ ʟʨʦʩʪʘʪʠʤʝ ʫ ʤʘʡʙʫʪʥʴʦ-

ʤʫ.  ʇʦʪʨʝʙʠ ʣʶʜʠʥʠ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʪʴ, ʣʶʜʝʡ ʩʪʘʥʦʚʠʪʴʩʷ 

ʚʩʝ ʙʽʣʴʰʝ ʽ ʙʽʣʴʰʝ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʢʣʠʢʘʻ ʚʩʝ ʙʽʣʴʰ ʛʽʛʘ-

ʥʪʩʴʢʽ ʦʙôʻʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʪʝʤʧʠ ʨʦʩʪʫ ʾʾ 

ʩʧʦʞʠʚʘʥʥʷ. ʉʴʦʛʦʜʥʽ ʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʪʘ ʪʝʭʥʦʣʦ-

ʛʽʾ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʞʝ ʥʝ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʠʡ ʝʥʝ-

ʨʛʝʪʠʯʥʠʡ ʨʽʚʝʥʴ ʩʫʩʧʽʣʴʩʪʚʘ, ʪʦʤʫ, ʱʦ ʚʦʥʠ ʻ ʥʝʚʽʜʥʦʚʣʶʚʘ-

ʣʴʥʠʤʠ. ɯ ʭʦʯʘ ʨʦʟʚʽʜʘʥʽ ʟʘʧʘʩʠ ʧʨʠʨʦʜʥʠʭ ʧʘʣʠʚ ʜʦʩʠʪʴ ʚʝʣʠ-

ʢʽ, ʧʨʦʙʣʝʤʘ ʾʭ ʚʠʩʥʘʞʝʥʥʷ ʧʨʠ ʪʝʧʝʨʽʰʥʽʭ ʪʘ ʤʘʡʙʫʪʥʽʭ ʪʝʤ-

ʧʘʭ ʾʭ ʚʠʜʦʙʫʪʢʫ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʝʘʣʴʥʫ ʽ ʥʝʜʘʣʝʢʫ ʧʝʨʩʧʝʢʪʠʚʫ. 

ʋʞʝ ʩʴʦʛʦʜʥʽ ʨʷʜ ʨʦʜʦʚʠʱ ʚʥʘʩʣʽʜʦʢ ʾʭ ʚʠʩʥʘʞʝʥʥʷ ʻ ʥʝ-

ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʜʦʙʫʪʢʫ. ɺʯʝʥʽ ʧʝʨʝʜʙʘʯʘ-

ʶʪʴ, ʱʦ ʟʘ ʥʠʥʽʰʥʽʭ ʦʙôʻʤʽʚ ʽ ʪʝʤʧʽʚ ʨʦʩʪʫ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ 

ʫ 3é5%, ʟʘʧʘʩʽʚ ʛʦʨʶʯʠʭ ʧʘʣʠʚ ʚʠʩʪʘʯʠʪʴ ʥʘ 70é150 ʨʦʢʽʚ. 

ʊʦʤʫ ʩʴʦʛʦʜʥʽ ʨʷʜ ʢʨʘʾʥ ʧʦʯʘʚ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʦʮʽʥʢʫ ʟʘ-

ʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʩʬʝʨʠ ʩʧʦʞʠʚʘʥʥʷ. ɼʦ 

ʮʠʭ ʨʝʩʫʨʩʽʚ ʚʽʜʥʦʩʷʪʴ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ: ʩʦʥʷ-

ʯʥʘ ʨʘʜʽʘʮʽʷ, ʝʥʝʨʛʽʷ ʚʽʪʨʫ, ʤʘʣʠʭ ʨʽʯʦʢ ʪʘ ʚʦʜʦʪʦʢʽʚ, ʧʨʠʧʣʠ-

ʚʽʚ, ʭʚʠʣʴ, ʙʽʦʤʘʩʠ, ʛʝʦʪʝʨʤʘʣʴʥʘ ʝʥʝʨʛʽʷ, ʘ ʪʘʢʦʞ ʨʦʟʩʽʷʥʫ 

ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝ-

ʨʝʣ ʝʥʝʨʛʽʾ ʻ ʾʭ ʥʝʚʠʯʝʨʧʥʽʩʪʴ ʪʘ ʝʢʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ, ʘ ʾʭ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʥʝ ʟʤʽʥʶʻ ʝʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ ʧʣʘʥʝʪʠ. 

ʋ ʥʝʜʘʣʝʢʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʪʘʢ 

ʽ ʟʘʣʠʰʘʪʠʤʫʪʴʩʷ ʚʫʛʣʝʚʦʜʥʝʚʽ ʧʘʣʠʚʘ ʪʘ ʷʜʝʨʥʝ ʧʘʣʴʥʝ. ɸʣʝ 

ʣʶʜʩʪʚʦ ʚʞʝ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʪʘʢʦʾ ʤʝʞʽ ʧʽʜʚʠʱʝʥʥʷ ʩʫʤʘʨ-

ʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʨʘʜʠʮʽʡʥʠʭ ʝʥʝʨʛʦʫʩʪʘʥʦʚʦʢ, ʧʦʜʦʣʘʥʥʷ ʷʢʦʾ 

ʥʝʤʠʥʫʯʝ ʩʧʨʠʯʠʥʠʪʴ ʝʢʦʣʦʛʽʯʥʫ ʢʘʪʘʩʪʨʦʬʫ. ʊʦʤʫ ʩʫʯʘʩʥʘ 

çʥʝʪʨʘʜʠʮʽʡʥʘè ʝʥʝʨʛʝʪʠʢʘ ï ʮʝ ʪʦʡ ʨʝʟʝʨʚ, ʷʢʠʡ ʜʘʻ ʥʘʜʽʶ ʽ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʦʣʘʪʠ ʙʘʛʘʪʦ ʟʜʘʚʘʣʦʩʷ ʙ ʥʝʨʦʟʚ'ʷʟʘʥʠʭ ʧʨʦ-

ʙʣʝʤ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʦʩʪʘʶʯʽ ʧʦʪʨʝʙʠ ʣʶʜʩʪʚʘ ʫ  ʤʘʡʙʫʪ-

ʥʴʦʤʫ. ʉʘʤʝ ʟʘ ʥʝʪʨʘʜʠʮʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ ʚʝʣʠʢʝ 

ʤʘʡʙʫʪʥʻ, ʽ ʤʠ ʧʦʚʠʥʥʽ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʩʧʨʠʷʪʠ ʪʦʤʫ, ʱʦʙ ʮʝ 

ʤʘʡʙʫʪʥʻ ʰʚʠʜʰʝ ʩʪʘʚʘʣʦ ʨʝʘʣʴʥʽʩʪʶ, ʪʦʤʫ, ʱʦ ʚʽʜ ʮʴʦʛʦ ʟʘ-

ʣʝʞʘʪʠʤʝ ʧʠʪʘʥʥʷ ʞʠʪʪʷ ʽ ʩʤʝʨʪʽ ʥʘ ʥʘʰʽʡ ʧʣʘʥʝʪʽ. 
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ʈʆɿɼɯʃ 1 

ʇʆʗɺɸ ʃʖɼʀʅʀ ʊɸ ʇɽʈʐɯ ʉʇʈʆɹʀ 

ʇɯɼʂʆʈɽʅʅʗ ʉɺɯʊʋ 

 

ʉʴʦʛʦʜʥʽʰʥʻ ʞʠʪʪʷ ï ʮʝ ʣʠʰʝ ʦʢʨʝʤʘ ʣʘʥʢʘ ʫ ʣʘʥʮʶʛʫ ʧʦʩ-

ʪʽʡʥʦʾ ʟʤʽʥʠ ʞʠʚʠʭ ʽʩʪʦʪ, ʱʦ ʟʤʽʥʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ ʧʨʦʪʷʛʦʤ 

4 ʤʣʨʜ. ʨʦʢʽʚ. ʅʘʰʘ ʧʣʘʥʝʪʘ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ ʽ ʣʠʰʝ ʚʫʣ-

ʢʘʥʠ ʟʨʽʜʢʘ ʥʘʛʘʜʫʶʪʴ ʥʘʤ ʧʨʦ ʪʝ, ʷʢʦʶ ʙʫʣʘ ɿʝʤʣʷ ʫ ʧʝʨʽʦʜ 

ʟʘʨʦʜʞʝʥʥʷ.  

ɻʫʩʪʘ ʘʪʤʦʩʬʝʨʘ, ʥʘʩʠʯʝʥʘ ʧʘʨʘʤʠ ʚʦʜʠ ʽ ʧʦʚʥʘ ʉʆ2 ʢʦʣʠʩʴ 

ʙʫʣʘ ʟʦʚʩʽʤ ʥʝʧʨʠʜʘʪʥʦʶ ʜʣʷ ʞʠʪʪʷ. ʊʘ ʧʨʦʡʰʦʚ ʯʘʩ ʽ ʧʦʚʝʨ-

ʭʥʷ ɿʝʤʣʽ ʧʦʯʘʣʘ ʦʭʦʣʦʜʞʫʚʘʪʠʩʴ, ʧʘʨʘ ʧʦʯʘʣʘ ʟʛʫʱʫʚʘʪʠʩʴ ʪʘ 

ʚʠʧʘʜʘʪʠ ʫ ʚʠʛʣʷʜʽ ʦʧʘʜʽʚ. ʅʘ ʧʣʘʥʝʪʽ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʽʜʝ-

ʘʣʴʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʉʦʥʮʷ, ʥʝ ʜʦʩʠʪʴ ʜʘʣʝʢʦ ʪʘ ʥʝ ʜʦʩʠʪʴ ʙʣʠ-

ʟʴʢʦ, ʥʘʢʦʧʠʯʝʥʥʷ ʚʦʜʠ ʫ ʨʽʜʢʦʤʫ ʩʪʘʥʽ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘ-

ʚʜʷʢʠ ʘʙʩʦʣʶʪʥʦʤʫ ʝʢʦʣʦʛʽʯʥʦʤʫ ʙʘʣʘʥʩʫ. ɸʢʫʤʫʣʴʦʚʘʥʘ ʚʦ-

ʜʘ ʧʦʯʘʣʘ ʩʪʚʦʨʶʚʘʪʠ ʥʘ ʟʝʤʣʽ ʯʠʩʣʝʥʥʽ ʢʘʥʘʣʠ, ʷʢʽ ʥʘʛʘʜʫʶʪʴ 

ʚʝʥʠ ʥʘ ʪʽʣʽ.  ʅʦʚʦʫʪʚʦʨʝʥʽ ʨʽʢʠ ʧʦʯʘʣʠ ʚʠʤʠʚʘʪʠ ʤʽʥʝʨʘʣʠ ʽʟ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʥʝʩʫʯʠ ʾʭ ʫ ʧʨʽʩʥʠʡ ʦʢʝʘʥ. ʉʘʤʝ ʪʘʢʠʤ ʩʧʦʩʦ-

ʙʦʤ ʦʢʝʘʥʠ ʽ ʩʪʘʣʠ ʩʦʣʦʥʠʤʠ. 

ɸʣʝ ʞ ʷʢ ʟôʷʚʠʣʠʩʷ ʤʠ? ɼʝ ʚʧʝʨʰʝ ʟôʷʚʠʣʘʩʷ ʽʩʢʨʘ ʞʠʪʪʷ? 

ɹʽʣʴʰʽʩʪʴ ʚʯʝʥʠʭ ʧʽʜʪʨʠʤʫʶʪʴ ʪʝʦʨʽʶ, ʱʦ ʚʩʝ ʧʦʯʘʣʦʩʷ ʽʟ ʥʝ-

ʚʝʣʠʢʠʭ ʩʪʨʫʤʢʽʚ ʫ ʷʢʠʭ ʟôʷʚʠʣʠʩʷ ʧʝʨʰʽ ʘʨʭʝʦʙʘʢʪʝʨʽʾ. ɺʩʽ 

ʚʦʥʠ ʧʦʯʘʣʠ ʧʦʛʣʠʥʘʪʠ ʟʝʤʥʝ ʪʝʧʣʦ, ʚʩʽ ʦʢʨʽʤ ʮʽʘʥʦʙʘʢʪʝʨʽʡ 

(ʙʣʘʢʠʪʥʦ-ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ) (ʨʠʩ.1.1). ʊʽʣʴʢʠ ʚʦʥʠ ʤʘʣʠ 

ʟʜʘʪʥʽʩʪʴ ʫʪʨʠʤʫʚʘʪʠ ʩʦʥʷʯʥʝ ʪʝʧʣʦ. ʉʘʤʝ ʚʦʥʠ ʙʣʠʟʴʢʦ 3,2 

ʤʣʨʜ. ʨʦʢʽʚ ʪʦʤʫ ʩʪʘʣʠ ʧʝʨʰʠʤʠ ʧʨʝʜʢʘʤʠ ʚʩʽʭ ʚʠʜʽʚ ʩʴʦʛʦʜ-

ʥʽʰʥʽʭ ʨʦʩʣʠʥ ʪʘ ʟʤʽʥʠʣʠ ʜʦʣʶ ʥʘʰʦʾ ʧʣʘʥʝʪʠ. ɯ ʩʘʤʝ ʚʦʥʠ 

ʧʦʚʥʽʩʪʶ ʟʤʽʥʠʣʠ ʥʘʰʫ ʘʪʤʦʩʬʝʨʫ. 2,3 ʤʣʨʜ. ʨʦʢʽʚ ʪʦʤʫ ʚʤʽʩʪ 

ʆ2 ʚ ʘʪʤʦʩʬʝʨʽ ʙʫʚ ʤʝʥʰʠʤ ʥʽʞ 0,4%. ɿ ʪʘʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ, 

ʩʴʦʛʦʜʥʽʰʥʻ ʣʶʜʩʪʚʦ ʚʠʤʝʨʣʦ ʙ ʟʘ ʜʝʢʽʣʴʢʘ ʭʚʠʣʠʥ. 

ɸ ʱʦ ʞ ʩʪʘʣʦʩʷ ʽʟ ʚʫʛʣʝʮʝʤ, ʷʢʠʡ ʜʦʚʛʠʡ ʯʘʩ ʦʪʨʫʶʚʘʚ ʥʘ-

ʰʫ ʧʣʘʥʝʪʫ? ʗʢ ʥʝ ʜʠʚʥʦ, ʘʣʝ ʚʽʥ ʽ ʜʦʩʽ ʪʫʪ ʪʘ ʤʽʩʪʠʪʴʩʷ ʫ ʟʝʤ-

ʥʽʡ ʢʦʨʽ. ɿʝʤʥʘ ʩʪʨʘʪʠʩʬʝʨʘ ʘʢʫʤʫʣʶʚʘʣʘ ʤʽʣʴʷʨʜʠ ʤʫʰʣʴ, 

ʩʪʚʦʨʝʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʷʢʽ ʽ ʟʘʙʨʘʣʠ ʚʫʛʣʝʮʴ ʽʟ ʘʪʤʦʩ-
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ʬʝʨʠ. ɿʘʚʜʷʢʠ ʾʤ ʚʤʽʩʪ ʚʫʛʣʝʮʶ ʟʥʘʯʥʦ ʟʥʠʟʠʚʩʷ, ʱʦ ʜʘʣʦ ʤʦ-

ʞʣʠʚʽʩʪʴ ʨʦʟʚʠʪʢʫ ʽʥʰʠʤ ʞʠʚʠʤ ʬʦʨʤʘʤ.  

 

 
ʈʠʩ.1.1. ʉʠʥʴʦ-ʟʝʣʝʥʽ ʚʦʜʦʨʦʩʪʽ 

 

ʈʦʩʣʠʥʥʽʩʪʴ ʧʦʯʘʣʘ ʥʘʢʦʧʠʯʫʚʘʪʠ ʩʦʥʷʯʥʫ ʝʥʝʨʛʽʶ, ʱʦ ʟʜʘ-

ʪʥʘ ʙʫʣʘ ʨʦʟʙʠʚʘʪʠ ʤʦʣʝʢʫʣʠ ʚʦʜʠ ʽ ʫʪʚʦʨʶʚʘʪʠ ʢʠʩʝʥʴ, ʷʢʠʡ ʽ 

ʧʦʯʘʚ ʟʘʧʦʚʥʶʚʘʪʠ ʘʪʤʦʩʬʝʨʫ. ʂʨʫʛʦʦʙʽʛ ʚʦʜʠ ʥʘ ɿʝʤʣʽ ʻ ʚʽʜ-

ʥʦʚʣʶʚʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ. ɺʦʜʘ ʚʠʧʘʜʘʻ ʫ ʚʠʛʣʷʜʽ ʦʧʘʜʽʚ, ʚʠ-

ʧʘʨʦʚʫʻʪʴʩʷ, ʫʪʚʦʨʶʻ ʭʤʘʨʠ, ʜʘʣʽ ʡʜʫʪʴ ʜʦʱʽ, ʫʪʚʦʨʶʶʪʴʩʷ 

ʪʝʯʽʾ, ʨʽʢʠ, ʦʟʝʨʘ, ʤʦʨʷ, ʦʢʝʘʥʠ ʪʘ ʣʴʦʜʦʚʠʢʠ. ʎʝʡ ʮʠʢʣ ʥʽʢʦʣʠ 

ʥʝ ʧʦʨʫʰʫʚʘʚʩʷ ʽ ʥʘ ɿʝʤʣʽ ʟʘʚʞʜʠ ʙʫʣʘ ʦʜʥʘʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʚʦ-

ʜʠ, ʷʢʦʶ ʞʠʚʠʣʠʩʷ ʚʩʽ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ. ɺʦʜʘ ʻ ʥʘʜʟʚʠʯʘʡʥʦʶ 

ʩʧʦʣʫʢʦʶ, ʷʢʘ ʤʘʻ ʨʽʜʢʫ, ʛʘʟʦʧʦʜʽʙʥʫ ʪʘ ʪʚʝʨʜʫ ʬʦʨʤʠ. 

ʑʦʜʦ 70% ʢʠʩʥʶ, ʷʢʠʡ ʟʘʨʘʟ ʻ ʚ ʘʪʤʦʩʬʝʨʽ ʽ ʙʝʟ ʷʢʦʛʦ ʥʘʰʽ 

ʣʝʛʝʥʽ ʥʝ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ, ʪʦ ʡʦʛʦ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʩʘʤʝ ʚʦ-

ʜʦʨʦʩʪʷʤʠ. ʂʦʣʠʩʴ ʚʩʝ ʞʠʪʪʷ ʙʫʣʦ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʽ ʢʦʞʥʘ ʽʩ-

ʪʦʪʘ ʚʽʜʽʛʨʘʚʘʣʘ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʷʚʽ ʽʥʰʠʭ. ʊʘʢ 

ʟôʷʚʠʣʠʩʴ ʢʦʨʘʣʠ. ʂʦʨʘʣʦʚʽ ʨʠʬʠ ʧʦʢʨʠʚʘʶʪʴ ʤʝʥʰʝ 1% ʦʢʝ-

ʘʥʩʴʢʦʛʦ ʜʥʘ, ʘʣʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʩʥʫʚʘʥʥʷ ʙʣʠʟʴʢʦ 1000 ʚʠʜʽʚ 

ʨʠʙ ʪʘ ʚʦʜʦʨʦʩʪʝʡ. ʈʽʚʥʦʚʘʛʘ ʢʦʞʥʦʛʦ ʦʢʝʘʥʫ ʥʘʧʨʷʤʫ ʟʘʣʝ-

ʞʠʪʴ ʚʽʜ ʥʠʭ. 
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ɿʝʤʣʽ ʧʦʪʨʽʙʥʦ ʙʫʣʦ 4 ʤʣʨʜ. ʨʦʢʽʚ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʣʽʩʠ. ʃʽʩʠ 

ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ ʻ ʫʥʽʢʘʣʴʥʠʤ ʪʚʦʨʽʥʥʷʤ. ɼʝʨʝʚʘ ʧʦʜʦʣʘʣʠ 

ʩʠʣʫ ʛʨʘʚʽʪʘʮʽʾ ʽ ʧʦʯʘʣʠ ʧʽʜʥʽʤʘʪʠʩʷ ʚʛʦʨʫ ʫ ʥʘʧʨʷʤʢʫ ʜʦ ʉʦʥ-

ʮʷ. ɺʦʥʠ ʚʩʧʘʜʢʫʚʘʣʠ ʚʽʜ ʙʘʢʪʝʨʽʡ ʟʜʘʪʥʽʩʪʴ ʫʪʨʠʤʫʚʘʪʠ ʩʦʥʷ-

ʯʥʫ ʝʥʝʨʛʽʶ, ʞʠʚʠʪʠʩʴ ʥʝʶ ʪʘ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʾʾ ʥʘ ʜʝʨʝʚʠʥʫ ʽ 

ʣʠʩʪʷ, ʷʢʽ ʟʛʦʜʦʤ ʨʦʟʢʣʘʜʘʣʠʩʴ ʥʘ ʩʫʤʽʰ ʤʽʥʝʨʘʣʽʚ, ʚʦʜʫ ʡ ʞʠ-

ʚʫ ʤʘʪʝʨʽʶ. ʊʘʢ ʫʪʚʦʨʠʣʠʩʴ ˇʨʫʥʪʠ. ɿʛʦʜʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽ-

ʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʦʥʠ ʧʝʨʝʪʚʦʨʠʣʠʩʴ ʥʘ ʛʫʤʫʩ ï ʨʦʜʶʯʠʡ ʰʘʨ ʽʟ 

ʷʢʠʤ ʧʦʚôʷʟʘʥʝ ʚʩʝ ʞʠʪʪʷ. 

ɸʣʝ, ʱʦ ʤʠ ʟʥʘʻʤʦ ʧʨʦ ʞʠʪʪʷ ʥʘ ɿʝʤʣʽ? ʉʢʽʣʴʢʠ ʚʠʜʽʚ ʾʾ ʥʘ-

ʩʝʣʷʻ, ʜʝʩʷʪʢʠ ʯʠ ʤʦʞʣʠʚʦ ʩʦʪʥʽ? ʊʘ ʱʦ ʤʠ ʟʥʘʻʤʦ ʧʨʦ ʟʚôʷʟʦʢ 

ʤʽʞ ʥʠʤʠ? ɿʝʤʣʷ ï ʮʝ ʜʠʚʦ, ʘ ʞʠʪʪʷ ï ʮʝ ʥʘʡʙʽʣʴʰʘ ʪʘʵʤʥʠʱʷ. 

ʈʦʜʠʥʠ ʪʚʘʨʠʥ ʧʦʯʘʣʠ ʩʪʚʦʨʶʚʘʪʠʩʴ, ʦʙôʻʜʥʫʶʯʠʩʴ ʟʘ ʨʠʪʫʘ-

ʣʘʤʠ ʪʘ ʪʨʘʜʠʮʽʷʤʠ. ʊʚʘʨʠʥʠ ʽ ʧʘʩʦʚʠʱʘ ʧʨʠʩʪʦʩʦʚʫʚʘʣʠʩʴ 

ʦʜʥʝ ʧʽʜ ʦʜʥʦʛʦ, ʪʘʢʠʤ ʯʠʥʦʤ ʪʚʘʨʠʥʠ ʤʦʛʣʠ ʙʦʨʦʪʠʩʴ ʽʟ ʛʦ-

ʣʦʜʦʤ, ʘ ʨʦʩʣʠʥʠ ï ʟʤʦʛʫ ʨʦʟʤʥʦʞʫʚʘʪʠʩʴ ʟʥʦʚʫ. ʅʘ ɿʝʤʣʽ 

ʢʦʞʥʠʡ ʚʠʜ ʤʘʚ ʩʚʦʻ ʤʽʩʮʝ ʪʘ ʚʽʜʽʛʨʘʚʘʚ ʩʚʦʶ ʨʦʣʴ. ɾʦʜʥʠʡ 

ʚʠʜ ʥʝ ʟʥʠʱʫʚʘʚʩʷ ʽʥʰʠʤ, ʚʩʽ ʚʦʥʠ ʙʫʣʠ ʫ ʛʘʨʤʦʥʽʾ. ɯ ʥʘ ʮʴʦʤʫ 

ʝʪʘʧʽ ʟôʷʚʠʣʠʩʷ ʤʠ ï òʛʦʤʦ ʩʘʧʽʻʥʩò. ʄʠ ʦʪʨʠʤʘʣʠ ʜʘʨʠ, ʷʢʽ 

ɿʝʤʣʷ ʥʘʢʦʧʠʯʫʚʘʣʘ 4 ʤʽʣʴʷʨʜʠ ʨʦʢʽʚ. ʅʘʤ ʣʠʰʝ 200 ʪʠʩ. ʨʦ-

ʢʽʚ, ʘʣʝ ʟʘ ʮʝʡ ʯʘʩ ʤʠ ʟʤʽʥʠʣʠ ʦʙʣʠʯʯʷ ʚʩʴʦʛʦ ʩʚʽʪʫ. ʄʠ ʧʦʯʘ-

ʣʠ ʟʘʚʦʡʦʚʫʚʘʪʠ ʪʝʨʠʪʦʨʽʾ, ʯʦʛʦ ʨʘʥʽʰʝ ʥʝ ʨʦʙʠʚ ʞʦʜʥʠʡ ʚʠʜ 

ʜʦ ʥʘʩ. ʇʽʩʣʷ 100 ʪʠʩ. ʨʦʢʽʚ ʧʣʝʤʽʥʥʦ-ʢʦʯʦʚʦʛʦ ʞʠʪʪʷ ʣʶʜʠ 

ʧʦʯʘʣʠ Ăʦʩʽʜʘʪʠò. ɺʦʥʠ ʧʝʨʝʩʪʘʣʠ ʟʘʣʝʞʘʪʠ ʚʽʜ ʧʦʣʶʚʘʥʥʷ, 

ʱʦ ʢʦʣʠʩʴ ʚʠʟʥʘʯʘʣʦ ʾʭ ʚʠʞʠʚʘʥʥʷ ʽ ʧʦʯʘʣʠ ʞʠʪʠ ʣʦʚʣʷʯʠ ʨʠ-

ʙʫ ʪʘ ʟʘʩʝʣʷʶʯʠ ʙʝʨʝʛʠ ʨʽʢ. ɯ ʥʘʚʽʪʴ ʩʴʦʛʦʜʥʽ ʙʽʣʴʰʽʩʪʴ ʣʶʜʝʡ 

ʧʨʦʜʦʚʞʫʻ ʞʠʪʠ ʥʘ ʙʝʨʝʛʘʭ ʨʽʢ ʯʠ ʦʟʝʨ. ʉʴʦʛʦʜʥʽ ʣʠʰʝ ʦʜʥʘ ʽʟ 

ʯʦʪʠʨʴʦʭ  ʣʶʜʝʡ (1,5 ʤʣʨʜ. ʯʦʣʦʚʽʢ) ʞʠʚʝ ʪʘʢ ʩʘʤʦ, ʷʢ ʥʘʰʽ 

ʧʨʝʜʢʠ ʞʠʣʠ 6000 ʨ. ʪʦʤʫ. ʇʘʨʘ ʨʫʢ ʜʣʷ ʥʠʭ ʻ ʻʜʠʥʠʤ ʜʞʝʨʝ-

ʣʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʽʩʥʫʚʘʥʥʷ (ʨʠʩ.1.2).       

ʃʶʜʩʴʢʠʡ ʛʝʥʽʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʠ ʟʘʚʞʜʠ ʨʦʟʫʤʽʣʠ 

ʩʚʦʶ ʩʣʘʙʢʽʩʪʴ. ʌʽʟʠʯʥʘ ʩʠʣʘ ʪʘ ʚʠʪʨʠʚʘʣʽʩʪʴ, ʷʢʠʤʠ ʣʶʜʠ ʙʫ-

ʣʠ ʥʝʜʦʩʪʘʪʥʴʦ ʥʘʜʽʣʝʥʽ ʧʨʠʨʦʜʦʶ, ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʫ ʪʚʘʨʠʥʘʭ, 

ʷʢʽ ʜʦʧʦʤʘʛʘʣʠ ʾʤ ʚʽʜʢʨʠʚʘʪʠ ʥʦʚʽ ʪʝʨʠʪʦʨʽʾ. 
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ʈʠʩ.1.2. ɿʙʽʨ ʫʨʦʞʘʶ ʧʰʝʥʠʮʽ ʚ ɯʥʜʽʾ 

 

ɸʣʝ ʷʢ ʤʦʞʥʘ ʙʫʣʦ ʟʘʚʦʡʦʚʫʚʘʪʠ ʩʚʽʪ ʥʘ ʧʦʨʦʞʥʽʡ ʰʣʫʥʦʢ? 

ɺʽʜʢʨʠʪʪʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʠʣʦ ʥʘʰʝ 

ʞʠʪʪʷ (ʮʝ ʪʨʘʧʠʣʦʩʴ ʙʣʠʟʴʢʦ 10 ʪʠʩ. ʨʦʢʽʚ ʪʦʤʫ). ʉʘʤʝ ʚʦʥʦ 

ʩʪʘʣʦ ʥʘʰʦʶ ʧʝʨʰʦʶ ʨʝʚʦʣʶʮʽʻʶ ʪʘ ʩʧʨʠʷʣʦ ʧʦʷʚʽ  ʤʽʩʪ ʪʘ 

ʫʨʙʘʥʽʟʘʮʽʾ. ʅʘʰʽ ʧʨʝʜʢʠ ʧʦʯʘʣʠ ʩʽʷʪʠ ʟʝʨʥʦʚʽ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʾʭ 

ʜʦ ʨʟ̔ʥʠʭ ʚʠʜʽʚ ˇʨʫʥʪʽʚ. 

ʃʶʜʠʥʘ ʧʦʯʘʣʘ ʟʤʽʥʶʚʘʪʠ ʟʝʤʣʶ ʽʟ ʧʨʠʩʪʨʘʩʪʶ, ʷʢʦʾ ʚʠʤʘ-

ʛʘʣʘ ʩʘʤʘ ʟʝʤʣʷ. ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʽ ʜʦʩʽ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʟʘʥʷʪʪʷʤ ʥʘ ʧʣʘʥʝʪʽ. ɹʽʣʴʰʝ ʧʦʣʦʚʠʥʠ 

ʥʘʩʝʣʝʥʥʷ ʦʙʨʦʙʣʷʻ ʟʝʤʣʶ, 75% ʟ ʷʢʠʭ ʨʦʙʠʪʴ ʮʝ ʨʫʢʘʤʠ. ɸʣʝ 

ʧʽʩʣʷ ʜʦʚʛʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʙʦʪʠ ʤôʷʟʽʚ, ʣʶʜʩʪʚʦ ʟʥʘʡʰʣʦ 

ʩʧʦʩʽʙ ʦʪʨʠʤʫʚʘʪʠ ʝʥʝʨʛʽʶ, ʷʢʘ ʟʥʘʭʦʜʠʣʘʩʴ ʛʣʠʙʦʢʦ ʚ ʥʘʜʨʘʭ 

ʟʝʤʣʽ. ʉʦʪʥʽ ʤʽʣʴʡʦʥʽʚ ʨʦʢʽʚ ʪʦʤʫ ʽʟ ʨʦʩʣʠʥ, ʷʢʽ ʚʣʦʚʣʶʚʘʣʠ 

ʯʠʩʪʫ ʝʥʝʨʛʽʶ ʩʦʥʮʷ, ʫʪʚʦʨʠʣʠʩʷ ʚʫʛʽʣʣʷ, ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʪʘ 

ʥʘʬʪʘ, ʱʦ ʟʚʽʣʴʥʠʣʦ ʣʶʜʩʪʚʦ ʚʽʜ ʚʘʞʢʦʾ ʧʨʘʮʽ. ʉʘʤʝ ʦʩʪʘʥʥʽ 

ʩʪʦʣʽʪʪʷ ʥʘʜʤʽʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʜʦ-

ʢʦʨʽʥʥʦ ʟʤʽʥʠʣʦ ʥʘʰʫ ʧʣʘʥʝʪʫ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʫʩʽʤʘ ʧʦʧʝʨʝʜʥʽ-

ʤʠ ʣʶʜʩʢɹʠʤʠ ʧʦʢʦʣʽʥʥʷʤʠ.  

 



 10 

ʈʆɿɼɯʃ 2 

ɯʅɼʋʉʊʈɯɸʃʔʅɸ ʈɽɺʆʃʖʎɯʗ ʊɸ ɰɰ ʅɸʉʃɯɼʂʀ 

 

ʅʘʰ ʩʴʦʛʦʜʥʽʰʥʽʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʻ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʤ ʽʟ ʧʦʜʽ-

ʷʤʠ ʪʨʴʦʭʩʦʪʣʽʪʥʴʦʾ ʜʘʚʥʠʥʠ. ʋ 1709 ʨʦʮʽ ʧʽʜʧʨʠʻʤʝʮʴ ʽʟ ɺʝ-

ʣʠʢʦʙʨʠʪʘʥʽʾ ɸʙʨʘʭʘʤ ɼʝʨʙʽ ʧʦʙʫʜʫʚʘʚ ʧʝʨʰʫ ʧʽʯ, ʷʢʘ ʤʦʛʣʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʢʩ, ʱʦ ʦʪʨʠʤʫʚʘʚʩʷ ʟ ʚʫʛʽʣʣʷ ʜʣʷ ʚʠʧʣʘʚʢʠ 

ʟʘʣʽʟʥʦʾ ʨʫʜʠ. ʁʦʛʦ ʥʦʚʠʡ ʩʧʦʩʽʙ ʚʠʧʣʘʚʢʠ ʟʘʣʽʟʥʦʾ ʨʫʜʠ ʩʪʘʚ 

ʙʝʟʜʦʛʘʥʥʠʤ ʽ ʚʦʜʥʦʯʘʩ ʜʝʰʝʚʰʠʤ ʧʦʨʽʚʥʷʥʦ ʽʟ ʚʠʧʣʘʚʢʦʶ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʝʨʝʚʥʦʛʦ ʚʫʛʽʣʣʷ. ʊʦʙʪʦ, ʥʝʜʦʨʦʛʠʡ ʯʘʚʫʥ, ʚʠ-

ʥʘʡʜʝʥʠʡ ɼʝʨʙʽ, ʚʣʘʩʥʝ ʽ ʩʪʘʚ ʧʦʯʘʪʢʦʤ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶ-

ʮʽʾ, ʘ ʩʘʤʝ ʣʘʥʮʶʛʦʚʦʶ ʨʝʘʢʮʽʻʶ ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʘ ʛʣʦʙʘʣʴʥʦʛʦ 

ʨʦʩʪʫ, ʦʩʥʦʚʘʥʦʛʦ ʥʘ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥʘʭ. ʋ ʪʦʡ ʯʘʩ ʣʠʰʝ 

ʦʜʠʥʠʮʽ ʨʦʟʫʤʽʣʠ, ʱʦ ʮʝ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ.  

ʋ 1711 ʨʦʮʽ ʚʧʝʨʰʝ ʙʫʚ ʟʨʦʙʣʝʥʠʡ ʽʟ ʯʘʚʫʥʫ ʧʘʨʦʚʠʡ ʜʚʠ-

ʛʫʥ, ʷʢʠʡ ʚʽʜʢʘʯʫʚʘʚ ʚʦʜʫ ʽʟ ʰʘʭʪ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʱʦ ʤʘʣʠ 

ʛʣʠʙʠʥʫ ʜʦ 50 ʤ. ʎʽ ʜʚʠʛʫʥʠ ʜʣʷ ʚʽʜʢʘʯʢʠ ʚʦʜʠ ʧʦʪʫʞʥʽʩʪʶ ʫ 

300 ʢʽʥʩʴʢʠʭ ʩʠʣ, ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʰʘʭʪʘʨʷʤ ʢʦʧʘʪʠ ʱʝ ʛʣʠ-

ʙʰʝ, ʚʠʜʦʙʫʚʘʶʯʠ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʽʟ ʟʝʤʥʠʭ ʥʘʜʨ. ʋ 1771 

ʨʦʮʽ ʢʦʤʧʘʥʽʷ Boulton & Watt ʧʨʝʜʩʪʘʚʠʣʘ ʧʘʨʦʚʠʡ ʜʚʠʛʫʥ ʥʘ-

ʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʽ ʫ 1800 ʨʦʮʽ ʙʽʣʴʰʝ ʥʽʞ 500 ʝʢʟʝʤʧʣʷʨʽʚ 

ʚʞʝ ʙʫʣʠ ʫ ʨʦʙʦʪʽ, ʩʧʦʯʘʪʢʫ ʥʘ ʰʘʭʪʘʭ, ʘ ʧʽʟʥʽʰʝ ʜʣʷ ʦʙʩʣʫʛʦ-

ʚʫʚʘʥʥʷ ʥʘ ʟʘʚʦʜʘʭ. ʋ 1830 ʨʦʮʽ ʚʧʝʨʰʝ ʧʘʨʦʚʽ ʣʦʢʦʤʦʪʠʚʠ 

ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʦʾʟʜʽʚ, ʘ ʫ 

1845 ʨʦʮʽ ʙʫʚ ʧʦʙʫʜʦʚʘʥʠʡ ʧʝʨʰʠʡ ʧʘʨʦʚʠʡ ʢʦʨʘʙʝʣʴ, ʷʢʠʡ 

ʩʪʚʦʨʠʚ ʩʧʨʘʚʞʥʶ ʨʝʚʦʣʶʮʽʶ ʫ ʤʘʩʦʚʦʤʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ 

ʪʦʚʘʨʽʚ ʪʘ ʣʶʜʝʡ ʚʟʜʦʚʞ ʦʢʝʘʥʽʚ [1]. 

ɼʦ ʧʦʯʘʪʢʫ 18 ʩʪ. ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ 

ʙʫʣʠ ʜʝʨʝʚʠʥʘ ʪʘ ʚʫʛʽʣʣʷ, ʘ ʞʠʪʪʷ ʣʶʜʝʡ ʙʫʣʦ ʫ ʛʘʨʤʦʥʽʾ ʽʟ 

ʧʨʠʨʦʜʦʶ. ɿʛʦʜʦʤ, ʽʟ ʧʦʷʚʦʶ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ ʚʽʜʙʫ-

ʣʦʩʴ ʟʥʘʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʚʫʛʽʣʣʷ, ʘ ʧʦʪʽʤ ʥʘʬʪʠ ʪʘ ʛʘʟʫ. ɺʩʝ ʮʝ 

ʧʨʠʟʚʝʣʦ ʥʝ ʣʠʰʝ ʜʦ ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʘʣʝ ʽ ʜʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ  ʫ ʜʝʩʷʪʢʠ ʨʘʟʽʚ (ʽʟ 700 

ʤʣʥ. ʫ 1709 ʨʦʮʽ  ʜʦ ʙʣʠʟʴʢʦ 7 ʤʣʨʜ. ʩʴʦʛʦʜʥʽ).  



 11 

ʈʦʟʢʣʘʜʝʥʽ ʪʘ ʩʧʨʝʩʦʚʘʥʽ ʨʝʰʪʢʠ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ ʙʫʣʠ ʧʝ-

ʨʝʪʚʦʨʝʥʽ ʥʘ ʛʦʨʶʯʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʫ ʟʝʤʥʠʭ ʥʘʜʨʘʭ ʧʨʦʪʷ-

ʛʦʤ 300 ʤʣʥ. ʨʦʢʽʚ. ʅʘ ʧʦʯʘʪʢʫ 21 ʩʪ. ʣʶʜʩʪʚʦ ʱʦʨʽʯʥʦ ʩʧʘ-

ʣʶʻ ʪʘʢʫ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʷʢʘ ʘʢʫʤʫʣʶʚʘʣʘʩʴ ʚʽʜ 

ʦʜʥʦʛʦ ʜʦ ʜʚʦʭ  ʤʽʣʴʡʦʥʽʚ ʨʦʢʽʚ. ʉʘʤʝ ʮʷ ʟʚʠʯʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʽʜʨʦʢʘʨʙʦʥʘʪʽʚ ʧʦʚʥʽʩʪʶ ʟʤʽʥʠʣʘ ʥʘʰ ʩʚʽʪ. 

 

 
ʈʠʩ.2.1. ɿʘʣʝʞʥʽʩʪʴ ʚʠʢʠʜʽʚ ʉʆ2 ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʫʛʽʣʣʷ [1] 

 

ʑʦʜʦ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʪʦ ʚʦʥʘ ʤʘʣʘ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ ʧʝʨʝʜ 

ʽʥʰʠʤʠ ʢʨʘʾʥʘʤʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʾʡ ʨʦʟʧʦʯʘʪʠ ʧʨʦʤʠʩʣʦʚʫ ʨʝ-

ʚʦʣʶʮʽʶ. ʅʘ ʾʾ ʪʝʨʠʪʦʨʽʾ ʙʫʣʠ ʟʥʘʯʥʽ ʟʘʧʘʩʠ ʟʘʣʽʟʥʦʾ ʨʫʜʠ ʪʘ 

ʚʫʛʽʣʣʷ, ʘ ʪʘʢʦʞ ʜʦʙʨʝ ʨʦʟʚʠʥʫʪʘ ʢʘʥʘʣʴʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʩʠʩ-

ʪʝʤʘ. ɹʫʜʫʯʠ ʧʨʦʚʽʜʥʦʶ ʢʦʤʝʨʮʽʡʥʦʶ ʽ ʢʦʣʦʥʽʘʣʴʥʦʶ ʩʠʣʦʶ, 

ʚʦʥʘ ʪʘʢʦʞ ʚʢʣʘʜʘʣʘ ʟʥʘʯʥʽ ʽʥʚʝʩʪʠʮʽʾ ʫ ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ ʧʽʜʧ-

ʨʠʻʤʩʪʚ, ʷʢʽ ʟʛʦʜʦʤ ʩʪʘʚʘʣʠ ʚʠʩʦʢʦʧʨʠʙʫʪʢʦʚʠʤʠ.  

ɯʥʰʦʶ ʧʨʠʯʠʥʦʶ ʧʦʷʚʠ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ ʩʘʤʝ ʫ ɺʝ-

ʣʠʢʦʙʨʠʪʘʥʽʾ ʙʫʣʦ ʽ ʪʝ, ʱʦ ʫ 18 ʩʪ. ʟʝʤʣʽ ʥʘ ʷʢʠʭ ʱʝ ʤʦʞʥʘ ʙʫ-

ʣʦ ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʨʫʙʢʫ ʣʽʩʽʚ ʩʪʘʣʠ ʨʽʜʢʽʩʪʶ. 

ʋ ʮʝʡ ʯʘʩ ʚʩʝʨʝʜʠʥʽ ʢʨʘʾʥʠ ʚʽʜʙʫʣʠʩʷ ʥʘʜʟʚʠʯʘʡʥʽ ʟʤʽʥʠ: ʫ 

1700 ʨʦʮʽ ʚʫʛʽʣʣʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ ʚʩʝʨʝʜʠʥʽ ʢʨʘʾʥʠ, 
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ʚʠʤʽʨʶʚʘʣʦʩʴ ʫ ʧʘʣʠʚʥʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ, ʨʽʚʥʦʤʫ 8% ʣʽʩʦʚʠʭ 

ʧʣʦʱ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ. ʋ 1840 ʨʦʮʽ ʩʧʦʞʠʚʘʥʥʷ ʚʫʛʽʣʣʷ ʚʠʨʦʩ-

ʣʦ ʜʦ ʝʢʚʽʚʘʣʝʥʪʘ, ʱʦ ʧʨʠʨʽʚʥʶʚʘʚʩʷ ʜʦ ʧʣʦʱʽ ʚʩʽʻʾ ʢʨʘʾʥʠ. 

ʉʴʦʛʦʜʥʽ ʨʽʚʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʫ ʜʝʩʷʪʢʠ ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʧʣʦʱʫ 

ʢʨʘʾʥʠ. ɿ 1800 ʧʦ 1850 ʨʨ. ʚʠʜʦʙʫʪʦʢ ʚʫʛʽʣʣʷ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ 

ʟʙʽʣʴʰʠʚʩʷ ʚ 6 ʨʘʟʽʚ (ʟ 10 ʜʦ 60 ʤʣʥ. ʪ) [2]. 

ʇʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ ʚʧʣʠʥʫʣʘ ʽ ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʣʶʜʠʥʠ 

ʥʘ ɿʝʤʣʽ. ɺʦʥʘ ʜʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʣʶʜʩʪʚʫ ʥʝʙʘʯʝʥʫ ʩʠʣʫ ʜʣʷ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʡʙʽʣʴʰʠʭ ʙʘʛʘʪʩʪʚ ʧʨʠʨʦʜʠ ï ʚʠʨʫʙʢʠ ʣʽʩʽʚ 

(ʨʠʩ.2.2), ʨʦʟʰʠʨʝʥʥʷ ʧʣʦʱ ʥʦʚʠʭ ʬʝʨʤ, ʚʠʣʦʚʫ ʨʠʙʠ 

(ʨʠʩ.2.3), ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʦʰʠʨʝʥ-

ʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ ʙʫʜʫʚʘʥʥʷ ʥʦʚʠʭ ʤʽʩʪ. ʆʜʥʘʢ, ʧʽʩʣʷ 

300-ʠʨʽʯʥʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʦʩʪʫ ʤʽʩʪ ʥʘ ʥʘʰʽʡ ʧʣʘʥʝʪʽ 

ʟôʷʚʠʣʠʩʴ ʯʽʪʢʽ ʧʨʠʟʥʘʢʠ ʪʦʛʦ, ʱʦ ʤʠ ʤʘʡʞʝ ʚʠʯʝʨʧʘʣʠ ʾʾ ʨʝ-

ʩʫʨʩʠ.  

 

 
ʈʠʩ.2.2. ʅʘʩʣʽʜʢʠ ʥʘʜʤʽʨʥʦʛʦ ʚʠʨʫʙʫʚʘʥʥʷ ʣʽʩʽʚ 

 

ʈʘʟʦʤ ʽʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʽʥʜʫʩʪʨʽʘʣʴʥʦʾ ʨʝʚʦʣʶʮʽʾ, 

ʚʽʜʙʫʣʠʩʴ ʪʘʢʦʞ ʟʥʘʯʥʽ ʩʦʮʽʘʣʴʥʽ ʟʤʽʥʠ. ɹʘʛʘʪʦ ʢʘʧʽʪʘʣʽʩʪʽʚ 

ʧʦʯʘʣʠ ʙʫʜʫʚʘʪʠ ʟʘʚʦʜʠ ʫ ʤʽʩʪʘʭ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ.  

ʃʝʛʽʦʥʠ ʥʦʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʧʦʯʘʣʠ ʤʽʛʨʫʚʘʪʠ ʽʟ ʬʝʨʤ ʪʘ ʩʽʣ 

ʜʦ ʥʦʚʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʮʝʥʪʨʽʚ, ʷʢʽ ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʪʘʰʦʚʫʚʘ-

ʣʠʩʴ ʧʦʙʣʠʟʫ ʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ. ɺʦʥʠ ʧʨʘʮʶʚʘʣʠ ʥʘ ʧʨʷʜʠ-
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ʣʴʥʠʭ ʤʘʰʠʥʘʭ, ʪʢʘʮʴʢʠʭ ʚʝʨʩʪʘʪʘʭ ʪʘ ʽʥʰʠʭ ʩʪʘʥʢʘʭ. ʐʠʨʦ-

ʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʥʦʚʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʪʦʚʘʨʽʚ ʧʨʠʥʽʩ ʣʠʰʝ ʜʝ-

ʢʦʤʫ ʟʥʘʯʥʽ ʧʨʠʙʫʪʢʠ ʪʘ ʥʦʚʠʡ ʧʦʰʪʦʚʭ ʜʣʷ ʧʨʦʮʚʽʪʘʥʥʷ ʘʣʝ 

ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʥʘʩʝʣʝʥʥʷ ʪʘʢ ʽ ʟʘʣʠʰʘʣʘʩʴ ʙʽʜʥʦʶ. 

 

 
ʈʠʩ.2.3. ɺʠʣʦʚ ʨʠʙʠ 

 

ʑʦʜʦ ʧʘʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʦ ʚʦʥʠ ʧʦʩʪʽʡʥʦ ʧʦʢʨʘʱʫʚʘ-

ʣʠʩʴ, ʩʢʦʨʦʯʫʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʘ ʚʽʜʥʦʩʥʦ ʩʪʚʦʨʶʚʘʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ. 

ɿ 1700 ʜʦ 1800 ʨʨ. ʚʽʜʙʫʣʦʩʴ 14 ʢʨʘʪʥʝ ʧʦʢʨʘʱʝʥʥʷ ʝʥʝʨʛʦ-

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʘʨʦʚʠʭ ʜʚʠʛʫʥʽʚ. ɸʣʝ, ʷʢʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʜʚʠʛʫʥʽʚ ʚʠʨʦʩʣʘ ʫ 14 ʨʘʟʽʚ, ʪʦ ʾʭ ʢʽʣʴʢʽʩʪʴ ʟʙʽʣʴʰʠʣʘʩʴ ʫ 1000 

ʨʘʟʽʚ, ʧʦʰʠʨʶʶʯʠʩʴ ʽʟ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. 

ʅʘʟʝʤʥʠʡ ʪʨʘʥʩʧʦʨʪ ʪʘʢʦʞ ʟʘʟʥʘʚ ʟʥʘʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʝʨ-

ʰʘ ʟʘʣʽʟʥʠʮʷ (ʃʽʚʝʨʧʫʣʴ-ʄʘʥʯʝʩʪʝʨ) ʚʽʜʢʨʠʣʘʩʷ ʫ 1830 ʨʦʮʽ. 

ɹʨʘʪʠ ʉʪʝʧʭʝʥʩʦʥ, ʱʦ ʧʦʙʫʜʫʚʘʣʠ ʣʦʢʦʤʦʪʠʚ ʪʘ ʧʨʦʢʣʘʣʠ ʢʦ-

ʣʽʶ, ʧʽʟʥʽʰʝ ʙʫʣʠ ʫʧʦʚʥʦʚʘʞʝʥʽ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʢʣʘʜʘʥʥʷ ʥʦ-

ʚʠʭ ʢʦʣʽʡ. ɿʘʣʽʟʥʠʮʷ ʧʦʯʘʣʘ ʚʠʢʦʥʫʚʘʪʠ ʨʦʣʴ ʩʧʦʣʫʯʝʥʴ ʤʽʞ 

ʤʽʩʪʘʤʠ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʚʝʟʝʥʥʷ ʚʫʛʽʣʣʷ ʽ 

ʽʥʰʠʭ ʪʦʚʘʨʽʚ. ɿʛʦʜʦʤ, ʢʦʞʥʝ ʤʽʩʪʦ ʭʦʪʽʣʦ ʤʘʪʠ ʟʘʣʽʟʥʠʮʶ ʟ 

ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʨʠʥʢʽʚ ʟʙʫʪʫ ʧʨʦʜʫʢʮʽʾ ʪʘ ʜʣʷ ʧʦʜʦʨʦʞʝʡ 

ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ. ʋ ʟʚôʷʟʢʫ ʽʟ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʠʤʠ ʧʦʪʨʝ-

ʙʘʤʠ ʥʘʩʝʣʝʥʥʷ, ʜʦʚʞʠʥʘ ʢʦʣʽʡ ʫ 1870 ʨʦʮʽ ʟʙʽʣʴʰʠʣʘʩʴ ʽʟ 30 

ʤʠʣʴ ʜʦ 14000 ʤʠʣʴ [3]. 
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ʈʽʩʪ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʣʝʛʢʘ ʜʦʩʪʫʧʥʽʩʪʴ ʜʦ ʚʠʢʦʧʥʠʭ ʢʦʨʠ-

ʩʥʠʭ ʢʦʧʘʣʠʥ ʪʘʢʦʞ ʩʧʨʠʯʠʥʠʣʠ ʫʨʙʘʥʽʟʘʮʽʶ. ʊʘʢ ʥʘʧʨʠʢʣʘʜ, 

ʥʘʩʝʣʝʥʥʷ ʄʘʥʯʝʩʪʝʨʘ ʚʠʨʦʩʣʦ ʫ 33 ʨʘʟʠ ʟʘ 90 ʨʦʢʽʚ, ʟ 12000 

ʣʶʜʝʡ ʫ 1760 ʨʦʮʽ ʜʦ 400000 ʫ 1850; ʪʝʞ ʩʘʤʝ ʚʽʜʙʫʣʦʩʴ ʽ ʟ 

ɹʽʨʤʽʥʛʝʤʦʤ, ʃʽʚʝʨʧʫʣʝʤ ʪʘ ʅʴʶʢʘʩʪʣʦʤ. ʅʝʛʘʪʠʚʥʦʶ ʩʪʦʨʦ-

ʥʦʶ ʪʘʢʦʛʦ ʟʥʘʯʥʦʛʦ ʨʦʩʪʫ ʥʘʩʝʣʝʥʥʷ ʩʪʘʣʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽ-

ʪʨʷ ʪʘ ʚʦʜʠ ʽ ʧʦʛʽʨʰʝʥʥʷ ʞʠʪʣʦʚʠʭ ʫʤʦʚ. ʋ ɹʨʝʜʬʦʨʜʽ ï ʤʽʩʪʽ, 

ʱʦ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʣʦʩʴ ʥʘ ʪʦʡ ʯʘʩ, ʪʽʣʴʢʠ 30% ʜʽʪʝʡ ʥʘʨʦ-

ʜʞʫʚʘʣʦʩʴ ʫ ʧʨʘʮʽʚʥʠʢʽʚ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʢ̔ʦʤ ʜʦ 

15 ʨʦʢʽʚ. ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʩʢʣʘʜʘʣʘ 18 ʨʦʢʽʚ ʽ ʙʫʣʘ 

ʥʘʡʥʠʞʯʦʶ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ. ʎʝ ʙʫʣʦ ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʩʽʣ, ʨʽʟʥʦʛʦ ʨʦʜʫ ʭʚʦʨʦʙʠ ʰʚʠʜʢʦ ʧʦʰʠʨʚʁʘʣʠʩʴ 

ʤʽʩʪʘʤʠ, ʜʝ ʙʫʣʘ ʟʦʩʝʨʝʜʞʝʥʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ. ʄʝʜʠ-

ʮʠʥʘ ʪʦʛʦ ʯʘʩʫ ʙʫʣʘ ʥʝ ʚ ʟʤʦʟʽ ʚʧʦʨʘʪʠʩʷ ʽʟ ʽʥʬʝʢʮʽʡʥʠʤʠ ʭʚʦ-

ʨʦʙʘʤʠ ʪʘ ʯʫʤʦʶ.  

ʈʦʟʚʠʪʦʢ ʽʥʰʦʛʦ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʤʽʩʪʘ ʐʝʬʽʣʜ, ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʚʽʜʙʫʚʩʷ ʟʘʚʜʷʢʠ ʚʠʥʘʭʽʜʥʠʢʫ ɻʝʥʨʽ ɹʝʩʝʤʝʨʫ, ʷʢʠʡ ʫ 

1850 ʨʦʮʽ ʟʘʧʘʪʝʥʪʫʚʘʚ ʪʝʭʥʦʣʦʛʽʶ ʚʠʧʣʘʚʢʠ ʩʪʘʣʽ, ʧʨʦʜʫʚʘʶ-

ʯʠ ʯʝʨʝʟ ʥʝʾ ʧʦʪʽʢ ʧʦʚʽʪʨʷ. ʁʦʛʦ ʚʽʜʢʨʠʪʪʷ ʟʥʘʯʥʦ ʟʤʝʥʰʠʣʦ 

ʚʘʨʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʘʣʽ ʪʘ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʣʦ ʜʣʷ ʙʫʜʽʚ-

ʥʠʮʪʚʘ ʤʦʩʪʽʚ ʪʘ ʩʪʘʣʴʥʠʭ ʬʝʨʤ. ʋ 1879 ʞʠʪʝʣʽ ʤʽʩʪʘ ʐʝʬʽʣʜ 

ʚʠʧʣʘʚʣʷʣʠ 10000 ʪ. ʩʪʘʣʽ ʟʘ ʪʠʞʜʝʥʴ, ʱʦ ʩʪʘʥʦʚʠʣʦ ʯʚʝʨʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ ʫʩʽʻʾ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ. ɼʝʰʝʚʘ ʩʪʘʣʴ ʚʠʩʦʢʦʾ ʷʢʦʩ-

ʪʽ ʪʘʢʦʞ ʩʪʠʤʫʣʶʚʘʣʘ ʧʦʷʚʫ ʢʦʨʘʙʣʝʙʫʜʫʚʘʥʥʷ ʜʣʷ ʢʦʤʝʨʮʽʡ-

ʥʠʭ ʽ ʚʽʡʩʴʢʦʚʠʭ ʮʽʣʝʡ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʟʘʣʽʟʥʠʯʥʦʾ ʤʝʨʝʞʽ, ʷʢʘ 

ʥʘ 1885ʨ. ʚʞʝ ʤʘʣʘ ʧʨʦʪʷʞʥʽʩʪʴ ʫ 18000 ʤʠʣʴ [1]. 

ʉʪʦʣʠʮʷ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ - ʤʽʩʪʦ ʃʦʥʜʦʥ, ʷʢʝ ʙʫʣʦ ʝʢʦʥʦʤʽ-

ʯʥʠʤ ʽ ʧʦʣʽʪʠʯʥʠʤ ʮʝʥʪʨʦʤ ʢʨʘʾʥʠ ʪʘʢʦʞ ʟʘʟʥʘʣʦ ʟʥʘʯʥʠʭ ʟʤʽʥ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ. ʋ 1800 ʨ. ʃʦʥʜʦʥ ʤʘʚ ʥʘ-

ʩʝʣʝʥʥʷ ʙʣʠʟʴʢʦ 1 ʤʣʥ. ʣʶʜʝʡ, ʘ ʫ 1850 ʨ. ʥʘʩʝʣʝʥʥʷ ʤʽʩʪʘ ʚʞʝ 

ʩʪʘʥʦʚʠʣʦ 4,6 ʤʣʥ. ʣʶʜʝʡ, ʱʦ ʟʨʦʙʠʣʦ ʃʦʥʜʦʥ ʥʘʡʙʽʣʴʰʠʤ 

ʤʽʩʪʦʤ ʩʚʽʪʫ. ʋ 1939 ʨʦʮʽ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪʘ ʙʫʣʦ 8,6 ʤʣʥ.ʯʦʣ. 

ɿʚʽʩʥʦ, ʨʽʩʪ ʃʦʥʜʦʥʘ ʙʫʚ ʩʧʨʠʯʠʥʝʥʠʡ ʥʝ ʪʽʣʴʢʠ ʧʦʷʚʦʶ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʘʣʝ ʽ ʪʦʤʫ, ʱʦ ʮʝ ʤʽʩʪʦ ʚʽʜʽʛʨʘʚʘʣʦ ʨʦʣʴ ʮʝʥʪʨʘ 

ʩʚʽʪʦʚʦʾ ʪʦʨʛʽʚʣʽ ʪʘ ʬʽʥʘʥʩʦʚʦʾ ʽʤʧʝʨʽʾ. 
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ɻʦʚʦʨʷʯʠ ʩʴʦʛʦʜʥʽʰʥʴʦʶ ʤʦʚʦʶ, ʪʦʛʦʯʘʩʥʠʡ ʃʦʥʜʦʥ ʤʦʞ-

ʥʘ ʙʫʣʦ ʦʧʠʩʘʪʠ ʷʢ ʚʝʣʠʢʠʡ ʤʝʛʘʧʦʣʽʩ, ʷʢʠʡ ʩʪʘʚ ʧʝʨʰʠʤ ʧʽʦ-

ʥʝʨʦʤ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʙʘʟʫʚʘʣʠʩʴ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʢʦʧʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ɹʘʛʘʪʦ ʧʨʦʮʝ-

ʩʽʚ ʤʝʛʘ-ʫʨʙʘʥʽʟʘʮʽʾ, ʱʦ ʧʦʯʘʣʠʩʷ ʩʘʤʝ ʚ ʮʴʦʤʫ ʤʽʩʪʽ, ʟʛʦʜʦʤ 

ʧʦʰʠʨʠʣʠʩʷ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʦʚʽ ʽ ʪʨʠʚʘʶʪʴ ʜʦʪʝʧʝʨ.  

ʇʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ ʪʘʢʦʞ ʙʫʣʘ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʽʟ ʟʤʽ-

ʥʘʤʠ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ɺʦʥʘ ʩʧʨʠʷʣʘ ʧʦʷʚʽ ʮʽʣʦʛʦ 

ʨʷʜʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ, ʷʢʽ ʟʙʽʣʴʰʠʣʠ ʚʠʨʦʙʥʠʮ-

ʪʚʦ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʟʤʝʥʰʠʣʠ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʣʶʜʩʴ-

ʢʦʾ ʧʨʘʮʽ. 

ʋ 1730 ʨʦʮʽ ʚʧʝʨʰʝ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʘʣʽʟʥʠʡ ʧʣʫʛ; ʫ 

1780  ï ʧʝʨʰʽ ʤʦʣʦʪʠʣʴʥʽ ʤʘʰʠʥʠ; ʫ 1860 ʩʪʘʮʽʦʥʘʨʥʽ ʧʘʨʦʚʽ 

ʜʚʠʛʫʥʠ ʜʣʷ ʦʨʘʥʥʷ ʟʝʤʣʽ ʪʘ ʧʨʦʢʣʘʜʘʥʥʷ ʜʨʝʥʘʞʥʠʭ ʢʘʥʘʣʽʚ. 

ɿʚʽʣʴʥʝʥʽ ʧʨʘʮʽʚʥʠʢʠ ʬʝʨʤ, ʩʧʦʯʘʪʢʫ ʙʫʣʠ ʣʠʰʝ ʟ ɸʥʛʣʽʾ, ʘ 

ʧʽʟʥʽʰʝ ʽ ʟ ʨʝʰʪʠ ɭʚʨʦʧʠ, ʧʦʧʦʚʥʶʶʯʠ ʚʩʝ ʥʦʚʽ ʨʷʜʠ ʽʤʤʽʛʨʘ-

ʥʪʽʚ, ʱʦ ʥʘʤʘʛʘʣʠʩʴ ʟʥʘʡʪʠ ʢʨʘʱʦʛʦ ʞʠʪʪʷ ʫ ʅʦʚʦʤʫ ʉʚʽʪʽ. 

ɺʽʜʤʽʥʘ ʟʘʢʦʥʽʚ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʚ 1846, ʱʦ ʨʝʛʫʣʶʚʘʣʠ ʧʨʦ-

ʮʝʩ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ, ʩʧʨʠʷʣʘ ʚʝʣʠʢʦʤʫ ʢʨʦʢʫ ʥʘʟʫ-

ʩʪʨʽʯ ʚʽʣʴʥʽʡ ʭʘʨʯʦʚʽʡ ʪʦʨʛʽʚʣʽ. ʋ ʉʐɸ ʪʘ ʂʘʥʘʜʽ ʚʩʝ ʙʽʣʴʰʝ 

ʚʠʨʫʙʫʚʘʣʦʩʴ ʣʽʩʽʚ, ʧʝʨʝʦʨʶʚʘʣʦʩʴ ʧʦʣʽʚ, ʘ ʧʽʟʥʽʰʝ ʽʟ ʧʦʷʚʦʶ 

ʢʦʨʘʙʣʽʚ ʟ̔ ʧʘʨʦʚʠʤʠ ʜʚʠʛʫʥʘʤʠ ʩʪʘʣʘ ʤʦʞʣʠʚʦʶ ʜʦʩʪʘʚʢʘ 

ʚʨʦʞʘʾʚ ʪʘ ʜʝʨʝʚʠʥʠ ʽ ʜʦ ɭʚʨʦʧʠ. ɿ ʧʦʷʚʦʶ ʚʘʥʪʘʞʥʠʭ ʢʦʨʘʙ-

ʣʽʚ ʽʟ ʤʦʨʦʟʠʣʴʥʠʤʠ ʢʘʤʝʨʘʤʠ ʫ 1877 ʨʦʮʽ, ʚʧʝʨʰʝ ʩʪʘʣʦ ʤʦʞ-

ʣʠʚʠʤ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ ʤôʷʩʘ, ʥʘʧʨʠʢʣʘʜ ʽʟ 

ɸʚʩʪʨʘʣʽʾ, ʅʦʚʦʾ ɿʝʣʘʥʜʽʾ ʪʘ ɸʨʛʝʥʪʠʥʠ. 

ʂʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ ʩʪʘʣʦ ʪʝ, ʱʦ ʚʦʥʦ ʚʜʚʽʯʽ ʟʤʝʥʰʠʣʦ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʤʽʩ-

ʮʝʚʠʭ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʷʢʽ ʚʚʘʞʘʣʠʩʴ ʻʜʠʥʠʤ ʜʞʝʨʝʣʦʤ, ʱʦ 

ʩʧʨʠʷʣʦ ʧʨʠʨʦʩʪʫ ʚʨʦʞʘʾʚ. ɯʟ ʩʝʨʝʜʠʥʠ 18 ʩʪ. ʥʽʤʝʮʴʢʠʡ ʭʽʤʽʢ 

ʉʪʫʩ ʚʦʻʥ ʃ̔ ʝʙʽʛ ʩʪʚʦʨʶʻ ʥʘʫʢʫ ʧʨʦ ʨʦʩʣʠʥʥʝ ʞʠʚʣʝʥʥʷ, ʧʽʜʢ-

ʨʝʩʣʶʶʯʠ ʚʘʞʣʠʚʽʩʪʴ ʘʤʦʥʽʶ, ʬʦʩʬʦʨʫ ʪʘ ʧʦʪʘʰʫ ʜʣʷ ʟʙʽʣʴ-

ʰʝʥʥʷ ʚʨʦʞʘʶ. ʅʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʦʾ ʪʝʦʨʽʾ ʧʽʰʦʚ ʜʝʷʢʠʡ 

ʯʘʩ, ʱʦʙ ʙʽʣʴʰʽʩʪʴ ʣʶʜʝʡ ʟʨʦʟʫʤʽʣʘ, ʱʦ ʰʪʫʯʥʽ ʜʦʙʨʠʚʘ ʜʽʡʩ-

ʥʦ ʧʦʛʣʠʥʘʶʪʴʩʷ ʨʦʩʣʠʥʘʤʠ. ʋ ɸʥʛʣʽʾ ʚ 1842 ʨʦʮʽ ʩʝʨ ɼʞʦʥ 
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ɹʝʥʥʝʪ ʃʝʚʝʩ ʨʦʟʨʦʙʠʚ ʥʦʚʽ ʤʝʪʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ ʩʫʧʝʨʬʦʩʬʘ-

ʪʫ ʽʟ ʬʦʩʬʘʪʦʚʤʽʩʥʠʭ ʜʦʙʨʠʚ. ʋ ʅʽʤʝʯʯʠʥʽ, ʂʘʨʣ ɹʦʰ ʽ ʌʨʽʪʟ 

ʍʘʙʝʨ ʨʦʟʨʦʙʠʣʠ ʥʦʚʫ ʪʝʭʥʦʣʦʛʽʶ, ʟʘ ʷʢʦʶ ʘʟʦʪ ʟʘʙʠʨʘʚʩʷ ʽʟ 

ʧʦʚʽʪʨʷ ʽ ʩʠʥʪʝʟʫʚʘʚʩʷ ʚ ʘʤʦʥʽʡ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʢʠʩʥʝʥʥʷ ʫ 

ʥʽʪʨʘʪʠ ʽ ʥʽʪʨʠʪʠ. ʇʦʯʠʥʘʶʯʠ ʽʟ 1923 ʩʪʘʣʦ ʜʦʩʪʫʧʥʠʤ ʜʝʰʝʚʝ 

ʧʦʩʪʘʯʘʥʥʷ ʥʦʚʠʭ ʜʦʙʨʠʚ, ʘʣʝ ʚʦʥʦ ʙʘʟʫʚʘʣʦʩʴ ʥʘ ʟʥʘʯʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʬʪʠ ʪʘ ʚʫʛʽʣʣʷ. ʉʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʧʨʦʮʝʩ ʍʘʙʝʨʘ-ɹʦʰʘ, ʱʦʨʽʯʥʦ ʚʠʨʦʙʣʷʻʪʴʩʷ 100 ʤʣʥ.ʪ. ʘʟʦʪ-

ʥʠʭ ʜʦʙʨʠʚ. ʇʨʠ ʮʴʦʤʫ ʙʣʠʟʴʢʦ 5% ʩʚʽʪʦʚʦʛʦ ʚʠʜʦʙʫʪʢʫ ʧʨʠ-

ʨʦʜʥʦʛʦ ʛʘʟʫ ʽ 2% ʱʦʨʽʯʥʦʛʦ ʩʚʽʪʦʚʦʛʦ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʚʠ-

ʪʨʘʯʘʻʪʴʩʷ ʥʘ ʾʭ ʚʠʨʦʙʥʠʮʪʚʦ.  

ʇʽʩʣʷ 1850 ʨʦʢʽʚ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ ʚʩʪʫʧʠʣʘ ʫ ʥʦʚʫ 

ʬʘʟʫ, ʧʽʩʣʷ ʪʦʛʦ ʷʢ ɹʝʣʴʛʽʷ, ʌʨʘʥʮʽʷ ʪʘ ʅʽʤʝʯʯʠʥʘ ʪʘʢʦʞ ʧʦʯʘ-

ʣʠ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʪʠʩʴ. ɹʽʣʴʰʽʩʪʴ ʽʟ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ 

ʟôʷʚʠʣʠʩʴ ʧʨʦʪʷʛʦʤ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ, ʙʫʣʠ ʰʠʨʦʢʦ 

ʧʨʠʡʥʷʪʽ ʚ ʉʐɸ. ʊʘʢʽ ʤʽʩʪʘ, ʷʢ ʇʽʪʩʙʫʨʛ ʪʘ ʌʽʣʘʜʝʣʴʬʽʷ ʤʘʣʠ 

ʚʩʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʰʚʠʜʢʦʛʦ ʨʦʩʪʫ: ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʙʘʛʘʪʦʤʫ 

ʥʘ ʚʫʛʽʣʣʷ ʪʘ ʣʽʩʠ ʨʝʛʽʦʥʽ; ʨʽʢʠ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʜʦʩʪʫʧ ʜʦ ɺʝʣʠ-

ʢʠʭ ʦʟʝʨ ʪʘ ʥʦʚʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʮʝʥʪʨʽʚ, ʪʘʢʠʭ ʷʢ ɼʝʪʨʦʡʪ.  

ʇʨʦʤʠʩʣʦʚʝʮʴ ɽʥʜʨʶ ʂʘʨʥʝʜʞʽʛ ʟʘʧʘʪʝʥʪʫʚʘʚ ʪʝʭʥʦʣʦʛʽʶ 

ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ, ʱʦ ʟʛʦʜʦʤ ʟʨʦʙʠʣʦ ʤʽʩʪʦ ʇʽʪʩʙʫʨʛ ʩʚʽʪʦ-

ʚʦʶ ʩʪʦʣʠʮʝʶ ʽʟ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ. ʎʝ ʤʽʩʪʦ ʪʘʢʦʞ ʱʝ ʥʘʟʠ-

ʚʘʣʠ òʄʽʩʪʦʤ ʜʠʤʫò ʯʠ òʧʝʢʣʦʤò, ʯʝʨʝʟ ʪʝ, ʱʦ ʧʦʚʽʪʨʷ ʥʘ ʩʪʽ-

ʣʴʢʠ ʙʫʣʦ ʟʘʙʨʫʜʥʝʥʝ ʩʘʞʝʶ, ʱʦ ʧʨʘʮʽʚʥʠʢʠ ʤʽʩʮʝʚʠʭ ʦʬʽʩʽʚ 

ʟʤʫʰʝʥʽ ʙʫʣʠ ʟʤʽʥʶʚʘʪʠ ʩʦʨʦʯʢʠ ʧʽʩʣʷ ʦʙʽʜʥʴʦʾ ʧʝʨʝʨʚʠ. 

ʑʦʜʦ ʤʽʩʪʘ ʅʴʶ ʁʦʨʢ, ʪʦ ʨʘʥʽʰʝ ʚʦʥʦ ʙʫʣʦ ʟʘʩʝʣʝʥʝ ʽʥʜʽʘ-

ʥʮʷʤʠ ʽ ʨʦʟʤʽʱʫʚʘʣʦʩʴ ʚ ʫʩʪʽ ʨ. ɻʫʜʟʦʥ. ʋ ʢʽʥʮʽ 16 ʩʪ. ʚʦʥʦ 

ʩʪʘʻ ʮʝʥʪʨʦʤ ʻʚʨʦʧʝʡʩʴʢʦʾ ʽʤʤʽʛʨʘʮʽʾ; ʧʽʩʣʷ ʟʨʦʩʪʘʥʥʷ ʤʝʭʘʥʽ-

ʟʘʮʽʾ ʻʚʨʦʧʝʡʩʴʢʠʭ ʬʝʨʤ ʫ 19 ʩʪ. ʭʚʠʣʷ ʽʤʤʽʛʨʘʥʪʽʚ ʧʝʨʝʪʚʦʨʠ-

ʣʘʩʴ ʥʘ ʤʘʩʦʚʫ òʧʦʚʽʥʴò. ɯʟ 1800 ʧʦ 1950 ʨʨ. ʉʐɸ ʧʝʨʝʛʘʥʷ-

ʶʪʴ ɺʝʣʠʢʦʙʨʠʪʘʥʽʶ ʽ ʩʪʘʶʪʴ ʧʨʦʚʽʜʥʦʶ ʧʨʦʤʠʩʣʦʚʦʶ ʥʘʮʽ-

ʻʶ. ʊʝʭʥʦʣʦʛʽʾ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ ʜʦʢʦʨʽʥʥʦ ʚʧʣʠʚʘʶʪʴ ʽ 

ʥʘ ʨʦʟʚʠʪʦʢ ʤʽʩʪ. ʋ 1870 ʨʦʮʽ ʊʦʤʘʩ ɽʜʽʩʦʥ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʧʘʨʦʚʫ ʝʣʝʢʪʨʦʩʪʘʥʮʽʶ, ʚʧʝʨʰʝ ʟʜʽʡʩʥʶʻ ʦʩʚʽʪʣʝʥʥʷ ʚʫʣʠʮʴ 

ʅʴʶ ʁʦʨʢʘ. ɿʘ ʮʽʻʶ ʧʦʜʽʻʶ ʧʦʩʣʽʜʫʚʘʣʘ ʨʝʰʪʘ ʥʝ ʤʝʥʰ ʚʘʛʦ-
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ʤʠʭ ʧʦʜʽʡ: ʧʦʙʫʜʦʚʘ ʥʘʡʜʦʚʰʦʛʦ ɹʨʫʢʣʽʥʩʴʢʦʛʦ ʤʦʩʪʫ; ʦʩʚʽʪ-

ʣʝʥʥʷ ʫ 1904 ʨʦʮʽ 368 ʢʽʣʦʤʝʪʨʦʚʦʾ ʩʠʩʪʝʤʠ ʤʝʪʨʦ. ɯʟ ʧʦʯʘʪ-

ʢʦʤ 20 ʩʪ. ʅʴʶ ʁʦʨʢ ʨʦʟʨʦʩʪʘʚʩʷ ʥʝ ʣʠʰʝ ʫ ʩʪʦʨʦʥʠ, ʘʣʝ ʽ 

ʚʛʦʨʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʪʘʣʴʥʽ ʙʘʣʢʠ ʪʘ ʪʨʦʩʠ, ʱʦ ʚʠʨʦʙʣʷ-

ʣʠʩʴ ʫ ʇʽʪʩʙʫʨʟʽ, ʚʧʝʨʰʝ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʭʤʘʨʦʯʦʩ. ʋ 1913 ʨ. 

ʨʝʚʦʣʶʮʽʡʥʠʡ 241 ʤʝʪʨʦʚʠʡ Woolworth Building ʙʫʚ ʥʘʟʚʘʥʠʡ 

òʍʨʘʤʦʤ ʪʦʨʛʽʚʣʽò. ʋ 1930 ʨʦʮʽ 319 ʤʝʪʨʦʚʠʡ Chrysler 

Building ʽʟ 77-ʤʠ ʧʦʚʝʨʭʘʤʠ ʩʪʘʻ ʥʘʡʚʠʱʦʶ ʩʧʦʨʫʜʦʶ ʫ ʩʚʽʪʽ 

(ʨʠʩ.2.4). ɹʫʜʠʥʦʢ ʨʦʟʪʘʰʦʚʘʥʦ ʚ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʄʘʥʭʝʪʪʝʥʘ 

ʥʘ ʧʝʨʝʪʠʥʽ 42-  ʾʚʫʣʠʮʽ ʡ ʃʝʢʩʽʥʛʪʦʥ ɸʚʝʥʶ. ʋ 1931 ʨʦʮʽ 443 

ʤʝʪʨʦʚʠʡ Empire State Building ʽʟ 102-ʤʘ ʧʦʚʝʨʭʘʤʠ ʦʙʛʘʥʷʻ 

ʡʦʛʦ (ʨʠʩ.2.5).  

 

 

 

 

 

 

 

 

 

 

 

  

 

ʈʠʩ.2.4. ʍʤʘʨʦʯʦʩ Chrysler Building    ʈʠʩ.2.5.ʍʤʘʨʦʯʦʩ Empire State Building 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘʡʚʠʱʦʶ ʩʧʦʨʫʜʦʶ ʫ ʩʚʽʪʽ ʻ 160 ʧʦ-

ʚʝʨʭʦʚʠʡ ʭʤʘʨʦʯʦʩ ɹʫʨʜʞ ʍʘʣʬ̔ʘ ʚ ɼʫʙʘʾ, ʆɸɽ, ʚʠʩʦʪʦʶ 828 

ʤ (ʨʠʩ.2.6). 

ɸʣʝ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʪʫʪ ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʝ ʨʦʟʤʽʨʫ ʮʠʭ ʙʫʜʠʥ-

ʢʽʚ, ʘ  ʪʦʤʫ, ʱʦ ʚʦʥʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʩʪʽʡʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ ʝʣʝ-

ʢʪʨʦʝʥʝʨʛʽʾ [4]. 

 

http://uk.wikipedia.org/wiki/%D0%91%D1%83%D1%80%D0%B4%D0%B6_%D0%A5%D0%B0%D0%BB%D1%96%D1%84%D0%B0
http://uk.wikipedia.org/wiki/%D0%94%D1%83%D0%B1%D0%B0%D1%97
http://uk.wikipedia.org/wiki/%D0%9E%D0%90%D0%95
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ʃʦʥʜʦʥ ʪʘ ʅʴʶ ʁʦʨʢ ʩʪʘʣʠ 

ʩʠʤʚʦʣʘʤʠ ʫʨʙʘʥʽʟʘʮʽʾ, ʱʦ ʙʘ-

ʟʫʚʘʣʘʩʴ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʨʠ-

ʩʥʠʭ ʢʦʧʘʣʠʥ ʽ ʷʢʘ ʟʛʦʜʦʤ ʧʦ-

ʰʠʨʠʣʘʩʴ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. 

ɯʟ 1900 ʧʦ 2000 ʨʨ. ʥʘʩʝʣʝʥ-

ʥʷ ɿʝʤʣʽ ʟʙʣ̔ʴʰʠʣʦʩʷ ʫ 4 ʨʘʟʠ 

ʽʟ 1,5 ʜʦ 6,2 ʤʣʨʜ. ʯʦʣ. ʏʠʩʝʣʴ-

ʥʽʩʪʴ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟʙʽ-

ʣʴʠhʣʘʩʴ ʽʟ 225 ʤʣʥ. ʯʦʣ. ʜʦ 

2,9 ʤʣʨʜ. ʯʦʣ., ʯʠ ʙʣʠʟʴʢʦ 47% 

ʚʩʴʦʛʦ ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ. ʋ 2000 

ʨ. ʥʘ ʨʦʟʚʠʥʝʥʽ ʥʘʮʽʾ ʧʨʠʧʘʜʘʻ 

76% ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʘ ʢʨʘ-

ʾʥʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ - 40%. 
 

ʈʠʩ.2.6. ʍʤʘʨʦʯʦʩ ɹʫʨʜʞ ʍʘʣʽʬʘ, ʆɸɽ 

 

ɿʘ ʜʘʥʠʤʠ ɹʶʨʦ ʧʝʨʝʧʠʩʫ ʥʘʩʝʣʝʥʥʷ, ʟʜʽʡʩʥʝʥʦʛʦ ʉʐɸ ʫ 

ʛʨʫʜʥʽ 2008 ʨʦʢʫ, ʥʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʤʘʻʤʦ ʥʘʩʪʫʧʥʫ ʢʘʨʪʠʥʫ. 

 

 
ʈʠʩ.2.7. ɼʠʥʘʤʽʢʘ ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ ʫ ʧʝʨʽʦʜ ʽʟ 1950 ʧʦ 2050 ʨ̔ ʢ  

http://uk.wikipedia.org/wiki/%D0%91%D1%83%D1%80%D0%B4%D0%B6_%D0%A5%D0%B0%D0%BB%D1%96%D1%84%D0%B0
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ʈʠʩ.2.8. ʇʨʠʨʽʩʪ ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ ʫ  ʧʝʨʽʦʜ ʽʟ 1950 ʧʦ 2050 ʨʽʢ  

 

 

 
ʈʠʩ.2.9. ʑʦʨʽʯʥʽ ʟʤʽʥʠ ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ ʫ  ʧʝʨʽʦʜ ʽʟ 1950 ʧʦ 2050 ʨʽʢ 
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ʊʘʙʣʠʮʷ 2.1 

ɿʤʽʥʘ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʟʘ 2009 ʨ̔ ʢ 

ʏʘʩʦʚʘ  

ʦʜʠʥʠʮʷ 

ʅʘʨʦʜʞʝʥʴ, 

ʯʦʣ. 

ʉʤʝʨʪʝʡ,  

ʯʦʣ. 

ʇʨʠʨʽʩʪ, 

ʯʦʣ. 

ʨʽʢ 135,474,672 55,664,164 79,810,508 

ʤʽʩʷʮʴ 11,289,566 4,638,680 6,650,876 

ʜʝʥʴ 371,163 152,505 218,659 

ʛʦʜʠʥʘ 15,465 6,354 9,111 

ʭʚʠʣʠʥʘ 258 106 152 

ʩʝʢʫʥʜʘ 4,3 1,8 2,5 

 

ʋ 2007 ʨʦʮʽ ʯʠʩʝʣʴʥʽʩʪʴ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ  ʚʧʝʨʰʝ ʩʪʘʣʘ 

ʧʝʨʝʚʘʞʘʪʠ ʩʽʣʴʩʴʢʝ. ɼʦ 2030 ʨʦʢʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ 60% 

ʩʚʽʪʦʚʦʛʦ ʥʘʩʝʣʝʥʥʷ ʯʠ 4,9 ʤʣʨʜ. ʯʦʣ. ʙʫʜʫʪʴ ʞʠʪʠ ʫ ʤʽʩʪʘʭ 

(ʚʪʨʠʯʽ ʙʽʣʴʰʝ ʥʽʞ ʚʩʝ ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ ʫ 1900 ʨʦʮ)̔. ʇʨʠʧʫʩ-

ʢʘʶʪʴ, ʱʦ ʚ ʥʘʩʪʫʧʥʽ ʜʝʩʷʪʠʣʽʪʪʷ, ʧʨʠʨʽʩʪ ʥʘʩʝʣʝʥʥʷ ʚ ʦʩʥʦʚ-

ʥʦʤʫ ʟʨʦʩʪʘʪʠʤʝ ʟʘ ʨʘʭʫʥʦʢ ʤʽʩʪ ʽ 90% ʡʦʛʦ ʩʢʣʘʜʫʪʴ ʢʨʘʾʥʠ, 

ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ.  

ʉʴʦʛʦʜʥʽ ʣʠʰʝ ʜʝʢʽʣʴʢʘ ʚʽʜʩʦʪʢʽʚ ʣʶʜʝʡ ʧʨʦʞʠʚʘʻ ʫ ʤʝʛʘ-

ʤʽʩʪʘʭ ʟ ʥʘʩʝʣʝʥʥʷʤ ʫ 10 ʤʣʥ.ʯʦʣ ʯʠ ʙʽʣʴʰʝ, ʘʣʝ ʪʝʥʜʝʥʮʽʷ ʨʦ-

ʩʪʫ ʪʘʢʠʭ ʤʽʩʪ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, 

ʱʦ ʥʘ ʧʦʯʘʪʦʢ 2015 ʨʦʢʫ ʫ ʩʚʽʪʽ ʙʫʜʝ 23 ʤʝʛʘʤʽʩʪʘ, 15 ʟ ʷʢʠʭ 

ʙʫʜʫʪʴ ʚ ɸʟʽʾ [5]. 

ʄʽʩʴʢʽ ʣʘʥʜʰʘʬʪʠ ʪʘʢʠʭ ʤʽʩʪ ʷʢ ʊʦʢʽʦ ʽ ʄʝʭʽʢʦ ʉʽʪʽ, ʱʦ ʟʘ-

ʡʤʘʶʪʴ ʪʠʩʷʯʽ ʛʝʢʪʘʨʽʚ ʻ ʥʝʙʘʯʝʥʠʤʠ ʚ ʣʶʜʩʴʢʽʡ ʽʩʪʦʨʽʾ ʪʘ 

ʥʘʡʙʽʣʴʰʠʤʠ ʪʚʦʨʽʥʥʷʤʠ, ʱʦ ʢʦʣʠ-ʥʝʙʫʜʴ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʣʶʜ-

ʩʪʚʦʤ. ɰʭ ʧʦʷʚʘ ʙʫʣʘ ʙ ʥʝʤʦʞʣʠʚʦʶ ʙʝʟ ʚʫʛʽʣʣʷ, ʥʘʬʪʠ, ʩʪʘʣʽ, 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʚʽʪʦʚʦʾ ʪʦʨʛʽʚʣʽ.  

ʃʘʥʮʶʛʦʚʘ ʨʝʘʢʮʽʷ ʨʦʩʪʫ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʚʘ-

ʨʽʚ, ʱʦ ʧʦʯʘʣʘʩʷ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʚ 1709 ʨʦʮʽ ʧʨʠʩʢʦʨʠʣʘʩʷ 

ʟʥʦʚʫ ʯʝʨʝʟ 150 ʨʦʢʽʚ, ʢʦʣʠ ʫ 1859  ʧʝʨʰʘ ʘʤʝʨʠʢʘʥʩʴʢʘ ʩʚʝʨ-

ʜʣʦʚʠʥʘ ʧʦʯʘʣʘ ʬʦʥʪʘʥʫʚʘʪʠ ʫ ʇʝʥʩʽʣʴʚʘʥʽʾ. ʇʨʦʡʰʣʦ ʟʦʚʩʽʤ 

ʤʘʣʦ ʯʘʩʫ ʽ ʧʦʯʘʣʠ ʟôʷʚʣʷʪʠʩʷ ʥʦʚʽ ʥʘʧʨʷʤʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ-

ʬʪʠ. ʋ 1877 ʅʽʢʦʣʘʩ ʆʪʪʦ ʟʘʧʘʪʝʥʪʫʚʘʚ ʜʚʠʛʫʥ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʟʛʦʨʘʥʥʷ, ʘ ʫ 1886 ʨʦʮʽ ʚ ʅʽʤʝʯʯʠʥʽ ʂʘʨʣ ɹʝʥʮ ʟʘʧʘʪʝʥʪʫʚʘʚ 
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ʧʝʨʰʫ ʢʘʨʝʪʫ, ʱʦ ʾʟʜʠʣʘ ʙʝʟ ʢʦʥʝʡ. ʋ ʪʦʡ ʯʘʩ ʫ ʌʨʘʥʮʽʾ ʙʫʣʠ 

ʥʘʡʢʨʘʱʽ ʚ ɭʚʨʦʧʽ ʜʦʨʦʛʠ, ʪʦʤʫ ʽ ʥʝʜʠʚʥʦ, ʱʦ ʥʦʚʠʡ ʪʨʘʥʩ-

ʧʦʨʪ ʰʚʠʜʢʦ ʧʦʯʘʚ ʥʘʙʠʨʘʪʠ ʦʙʝʨʪʽʚ. ɸʣʝ ʥʽʜʝ ʫ ʩʚ̔ ʪʽ ʨʦʟʚʠ-

ʪʦʢ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ ʥʝ ʙʫʚ ʪʘʢʠʤ ʩʪʨʽʤʢʠʤ, ʷʢ ʫ ʉʧʦʣʫ-

ʯʝʥʠʭ ʰʪʘʪʘʭ ɸʤʝʨʠʢʠ. 

ʅʘʡʯʘʩʪʽʰʝ ʪʨʘʥʩʧʦʨʪʥʫ ʨʝʚʦʣʶʮʽʶ ʧʦʚôʷʟʫʶʪʴ ʽʟ ʢʦʤʧʘʥʽ-

ʻʶ ʌʦʨʜ. ʅʘ ʧʦʯʘʪʢʫ 20 ʩʪ. ʘʚʪʦʤʦʙʽʣʴ ʢʦʰʪʫʚʘʚ ʫ ʩʝʨʝʜʥʴʦ-

ʤʫ $5000  ʣʠʰʝ ʜʝʭʪʦ ʟ ʘʤʝʨʠʢʘʥʮʽʚ ʤʽʛ ʜʦʟʚʦʣʠʪʠ ʩʦʙʽ ʤʘʪʠ 

ʪʘʢʫ ʨʦʟʢʽʰ. ʋ 1908 ʨʦʮʽ ɻʝʥʨʽ ʌʦʨʜ ʨʦʟʧʦʯʠʥʘʻ ʤʘʩʦʚʝ ʚʠʨʦ-

ʙʥʠʮʪʚʦ ʘʚʪʦʤʦʙʽʣʽʚ, ʩʪʚʦʨʶʶʯʠ ʪʝʭʥʦʣʦʛʽʯʥʫ ʣʽʥʽʶ ʟʙʦʨʢʠ. 

ʅʘ ʧʦʯʘʪʦʢ 1925 ʨʦʢʫ ʧʨʘʮʽʚʥʠʢʠ ʜʘʥʦʾ ʢʦʤʧʘʥʽʾ ʤʦʛʣʠ ʢʦʞ-

ʥʠʭ 10 ʩʝʢʫʥʜ ʚʠʧʫʩʢʘʪʠ ʥʦʚʠʡ ʘʚʪʦʤʦʙʽʣʴ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʠʭ 

ʟʤʽʥ, ʮʽʥʘ ʚʽʜʦʤʦʛʦ ʘʚʪʦ òModel Tò ʟʥʠʟʠʣʘʩʷ ʜʦ $260 ʽ ʜʝʩʷʪ-

ʢʠ ʤʽʣʴʡʦʥʽʚ ʘʤʝʨʠʢʘʥʮʽʚ ʚʧʝʨʰʝ ʤʘʣʠ ʟʤʦʛʫ ʢʫʧʠʪʠ ʘʚʪʦʤʦ-

ʙʽʣʴ. ʄʽʩʪʘ ʧʦʯʘʣʠ ʤʘʩʦʚʦ ʙʫʜʫʚʘʪʠ ʥʦʚʽ ʜʦʨʦʛʠ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʘʚʪʦ. ʊʘʢʽ ʢʦʤʧʘʥʽʾ ʷʢ Standart Oil, 

ʱʦ ʟʘʡʤʘʣʠʩʴ ʚʠʜʦʙʫʪʢʦʤ ʥʘʬʪʠ, ʤʘʣʠ ʥʝʙʘʯʝʥʠʡ ʨʦʟʢʚʽʪ [1]. 

ɿʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʽʚ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʚ ʉʐɸ ʩʧʨʠʷʣʦ ʮʽʣʦ-

ʤʫ ʨʷʜʫ ʟʤʽʥ. ʋ 1859 ʨʦʮʽ ʫ ʉʐɸ ʙʫʣʦ ʚʠʜʦʙʫʪʦ 2000 ʙʘʨʝʣʽʚ 

ʥʘʬʪʠ. ʋ 1879  ʚʠʜʦʙʫʪʦʢ ʟʙʽʣʴʰʠʚʩʷ ʜʦ 20 ʤʣʥ., ʘ ʫ 1906 ʚʞʝ 

ʧʝʨʝʚʠʱʠʚ 120 ʤʣʥ. ʉʪʦ ʨʦʢʽʚ ʧʦ ʪʦʤʫ ʚʠʜʦʙʫʪʦʢ ʩʷʛʥʫʚ ʧʦʟ-

ʥʘʯʢʠ ʫ 7,6 ʤʣʨʜ. ʙʘʨʝʣʽʚ ʥʘ ʨʽʢ, 70% ʟ ʷʢʠʭ ʡʜʝ ʥʘ ʧʦʪʨʝʙʠ 

ʪʨʘʥʩʧʦʨʪʫ [6]. 

ʇʽʩʣʷ ɼʨʫʛʦʾ ʉʚʽʪʦʚʦʾ ʚʽʡʥʠ ʚʩʝ ʙʽʣʴʰʝ ʽ ʙʽʣʴʰʝ ʘʤʝʨʠʢʘʥ-

ʮʽʚ ʧʦʯʘʣʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʩʚʦʾ ʤʨʽʾ, ʱʦʜʦ ʚʣʘʩʥʦʛʦ ʘʚʪʦ, ʙʫʜʠ-

ʥʢʫ ʪʘ ʩʘʜʫ ʫ ʧʝʨʝʜʤʽʩʪʽ. ʇʽʟʥʽʰʝ ʘʤʝʨʠʢʘʥʩʴʢʘ ʤʨʽʷ ʩʪʘʣʘ ʽ 

ʻʚʨʦʧʝʡʩʴʢʦʶ. ʅʝʚʝʣʠʢʘ ʛʫʩʪʦʪʘ ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʘʚʪʦʤʦʙʽʣʽʚ ʩʪʘʣʠ ʩʧʨʠʷʪʣʠʚʦʶ ʫʤʦʚʦʶ ʾʭ ʧʦʷʚʠ ʚ ʉʐɸ, ʦɦ-

ʜʦ ʛʫʩʪʦʥʘʩʝʣʝʥʦʾ ɭʚʨʦʧʠ, ʪʦ ʾʭ ʧʦʷʚʘ ʪʫʪ ʩʪʘʣʘ ʟʥʘʯʥʦ ʩʢʣʘʜ-

ʥʽʰʦʶ.  

ɼʦ ʩʝʨʝʜʠʥʠ 1950 ʨʦʢʽʚ ʚʫʛʽʣʣʷ ʟʘʣʠʰʘʣʦʩʴ ʧʨʦʚʽʜʥʠʤ ʩʚʽ-

ʪʦʚʠʤ ʧʘʣʠʚʦʤ, ʘʣʝ ʟʛʦʜʦʤ ʥʘʬʪʘ ʚʟʷʣʘ ʛʦʨʫ. ʅʘʚʽʪʴ ʞʘʭʣʠʚʽ 

ʥʘʩʣʽʜʢʠ ɼʨʫʛʦʾ ʉʚʽʪʦʚʦʾ ʚʽʡʥʠ ʩʪʘʣʠ ʤʦʞʣʠʚʠʤʠ ʣʠʰʝ ʯʝʨʝʟ 

ʥʝʙʘʯʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʬʪʠ ʫ ʚʽʡʩʴʢʦʚʠʭ ʮʽʣʷʭ. ʈʦʢʘʤʠ ʧʽʟ-

ʥʽʰʝ ʥʘʬʪʘ ʥʝ ʨʘʟ ʩʪʘʚʘʣʘ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʙʽʣʴʰʦʩʪʽ ʚʽʡ-
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ʩʴʢʦʚʠʭ ʢʦʥʬʣʽʢʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʚʽʡʥʫ ʚ ɯʨʘʥʽ, ɯʨʘʢʫ ʪʘ ʦʧʝʨʘ-

ʮʽʶ òɹʫʨʷ ʚ ʧʫʩʪʝʣʽò. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘʬʪʠ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʤʽʥʠʣʦ 

ʩʚʽʪ. ʑʦʨʦʢʫ ʥʘ ʩʚʽʪʦʚʠʭ ʜʦʨʦʛʘʭ ʟôʷʚʣʷʻʪʴʩʷ ʙʽʣʴʰʝ 70 ʤʣʥ. 

ʥʦʚʠʭ ʘʚʪʦ. 

ɯʥʰʠʤ ʧʦʚʦʨʦʪʦʤ ʧʦʜʽʡ ʫ ʝʥʝʨʛʝʪʠʯʥʽʡ ʽʩʪʦʨʽʾ ʩʪʘʣʦ ʚʽʜʢ-

ʨʠʪʪʷ ʥʘʬʪʦʚʠʭ ʨʦʜʦʚʠʱ ʥʘ ɹʣʠʟʴʢʦʤʫ ʉʭʦʜʽ, ʩʧʦʯʘʪʢʫ ʫ ʇʝ-

ʨʩʽʾ ʚ 1908 ʨʦʮʽ, ʘ ʧʽʟʥʽʰʝ ʫ ʉʘʫʜʽʚʩʴʢʽʡ ɸʨʘʚʽʾ ʫ 1938 ʪʘ ɯʨʘʢʫ, 

ʃʽʚʽʾ ʽ ɸʣʞʠʨʽ. ɿʛʦʜʦʤ ʩʪʘʣʦ ʚʽʜʦʤʦ, ʱʦ ʩʘʤʝ ɹʣʠʟʴʢʠʡ ʉʭʽʜ 

ʚʦʣʦʜʽʻ ʥʘʡʙʽʣʴʰʠʤʠ ʽ ʣʝʛʢʦʜʦʩʪʫʧʥʠʤʠ ʟʘʧʘʩʘʤʠ ʥʘʬʪʠ. ɿʘ-

ʭʽʜʥʽ ʥʘʬʪʦʚʽ ʢʦʤʧʘʥʽʾ ʚʽʜʢʘʯʫʚʘʣʠ ʪʘ ʝʢʩʧʦʨʪʫʚʘʣʠ ʥʘʬʪʫ, 

ʩʧʨʠʷʶʯʠ ʧʨʦʤʠʩʣʦʚʦʤʫ ʨʦʟʚʠʪʢʫ ʽ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʶ. 

ʂʨʘʾʥʠ ɹʣʠʟʴʢʦʛʦ ʉʭʦʜʫ ʚʦʣʦʜʽʶʪʴ ʙʣʠʟʴʢʦ 75% ʩʚʽʪʦʚʠʭ ʟʘ-

ʧʘʩʽʚ ʥʘʬʪʠ, 27% ʟ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʘʫʜʽʚʩʴʢʦʾ 

ɸʨʘʚʽʾ. ʊʦʤʫ ʽ ʥʝ ʜʠʚʥʦ, ʱʦ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʡʰʣʘ ʞʦʨʩʪ-

ʢʘ ʙʦʨʦʪʴʙʘ ʟʘ ʧʨʘʚʦ ʥʘ ʚʦʣʦʜʽʥʥʷ ʮʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ. 

ʍʦʯʘ ʙʘʛʘʪʦ ʨʦʟʤʦʚ ʚʝʣʦʩʷ ʥʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ɭʚʨʦʧʘ ʽ   

ʉʐɸ ʩʪʘʚʘʣʠ ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʠʤ ʩʫʩʧʽʣʴʩʪʚʦʤ, ʽʥʜʫʩʪʨʽʘʣʴʥʘ 

ʨʝʚʦʣʶʮʽʷ ʧʨʦʜʦʚʞʫʚʘʣʘ ʧʦʰʠʨʶʚʘʪʠʩʴ ʩʚʽʪʦʤ. ʇʽʩʣʷ ɼʨʫʛʦʾ 

ʉʚʽʪʦʚʦʾ ʚʽʡʥʠ ʧʦʯʘʣʠ ʨʦʟʚʠʚʘʪʠʩʴ ʗʧʦʥʽʷ ʽ ʂʦʨʝʷ, ʧʽʟʥʽʰʝ ʜʦ 

ʥʠʭ ʧʨʠʻʜʥʘʣʠʩʴ ɹʨʘʟʠʣʽʷ, ʄʝʢʩʠʢʘ, ɺʝʥʝʩʫʝʣʘ, ʂʠʪʘʡ, ɯʥʜʽʷ 

ʪʘ ʇʽʚʜʝʥʥʘ ɸʬʨʠʢʘ. 

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʂʠʪʘʡ, ʷʢʠʡ ʧʦʯʘʚ ʚʩʪʘʥʦʚʣʶ-

ʚʘʪʠ ʨʝʢʦʨʜʠ ʱʦʨʽʯʥʦʛʦ ʨʦʩʪʫ ɺɺʇ ʥʘ ʨʽʚʥʽ 10%. ʂʠʪʘʡʩʴʢʠʡ 

ʝʢʩʧʦʨʪ ʪʘ ʧʨʦʤʠʩʣʦʚʠʡ ʙʫʤ ʰʚʠʜʢʦ ʟʙʽʣʴʰʠʣʠ ʦʙôʻʤʠ ʚʥʫʪ-

ʨʽʰʥʴʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ. ʎʝ ʜʫʞʝ ʜʦʙʨʝ ʚʠʜʥʦ ʽʟ ʩʪʘ-

ʪʠʩʪʠʢʠ ʧʨʠʜʙʘʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. ʊʘʢ, ʫ 2002 ʢʠʪʘʡʮʽ ʤʘʣʠ 15,5 

ʤʣʥ. ʘʚʪʦʤʦʙʽʣʽʚ (1ʘʚʪʦ ʥʘ 84 ʣʶʜʠʥʠ, ʧʦʨʽʚʥʷʥʦ ʽʟ 1 ʘʚʪʦ ʥʘ 

1,3 ʣʶʜʠʥʠ ʚ ʉʐɸ). ɿ ʮʴʦʛʦ ʞ ʨʦʢʫ ʂʠʪʘʡ ʩʪʘʻ ʥʘʡʙʽʣʴʰ ʨʦʟ-

ʚʠʥʫʪʠʤ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʨʠʥʢʦʤ ʟ 4,5 ʤʣʥ. ʥʦʚʠʭ ʘʚʪʦ ʫ 2004 

ʨʦʮʽ, ʪʘ 9,3 ʤʣʥ. ʫ 2008 [7]. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʜʦ 2020 ʨʦʢʫ 

ʨʽʯʥʘ ʧʦʪʨʝʙʘ ʫ ʧʘʩʘʞʠʨʩʴʢʠʭ ʘʚʪʦ ʟʨʦʩʪʝ ʜʦ 20 ʤʣʥ. ʰʪʫʢ ʥʘ 

ʨʽʢ, ʩʷʛʥʫʚʰʠ 156 ʤʣʥ. ʗʢʱʦ ʞ ʂʠʪʘʡ ʜʦʩʷʛʥʝ ʪʘʢʦʛʦ ʨʽʚʥʷ 

ʢʽʣʴʢʦʩʪʽ ʘʚʪʦ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʤʘʶʪʴ ʉʐɸ, ʪʦ ʚʽʥ ʙʫʜʝ 

ʤʘʪʠ 970 ʤʣʥ. ʘʚʪʦʤʦʙʽʣʽʚ.  
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ʉʴʦʛʦʜʥʽ ʨʫʭ ʘʚʪʦʤʦʙʽʣʽʚ ʧʦʚʥʽʩʪʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʬʪʠ. ʋ 

2010 ʨʦʮʽ ʂʠʪʘʡ ʝʢʩʧʦʨʪʫʚʘʚ 50% ʥʘʬʪʠ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩ-

ʪʽ ʩʚʦʾ ʧʦʪʨʝʙ, ʘ ʫ 2020 ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʮʷ ʮʠʬʨʘ ʩʷʛʥʝ ʧʦ-

ʟʥʘʯʢʠ ʫ 75% [8]. ʉʧʦʞʠʚʘʥʥʷ ʢʨʘʾʥʦʶ ʥʘʬʪʠ ʟʨʦʩʣʦ ʽʟ 346,6 

ʤʣʥ. ʪ. ʫ 2006 ʨ. ʜʦ 407 ʤʣʥ. ʪ. ʫ 2010. ɿʛʽʜʥʦ ʧʨʦʛʥʦʟʫ ʂʠʪʘʡ-

ʩʴʢʦʾ ɸʢʘʜʝʤʽʾ ʩʦʮʽʘʣʴʥʠʭ ʥʘʫʢ, ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʚʦʥʦ ʩʪʘ-

ʥʦʚʠʪʠʤʝ 563 ʤʣʥ. ʪ. ʫ 2020 ʨʦʮ.̔ ʉʴʦʛʦʜʥʽ ʤʘʡʞʝ ʥʽ ʚ ʢʦʛʦ ʥʝ 

ʚʠʥʠʢʘʻ ʩʫʤʥʽʚʫ, ʱʦ ʩʚʽʪʦʚʘ ʙʦʨʦʪʴʙʘ ʟʘ ʥʘʬʪʫ ʟʘʟʥʘʻ ʥʝʙʘʯʝ-

ʥʠʭ ʨʽʚʥʽʚ. 

ʉʧʦʞʠʚʘʥʥʷ ʚʫʛʽʣʣʷ ʂʠʪʘʻʤ, ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʪʝʧʣʦʚʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʟʨʦʩʣʦ ʜʦ ʪʘʢʠʭ ʞʝ ʤʘʩʰʪʘʙʽʚ. ʅʘ ʢʽʥʝʮʴ 2005 

ʨʦʢʫ, ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ ʚʠʨʦʙʣʷʣʠ ʚʫʛʽʣʴʥʽ ʝʣʝʢʪ-

ʨʦʩʪʘʥʮʽʾ, ʩʪʘʥʦʚʠʣʘ 229 ɻɺʪ. ʑʦʙ ʟʘʜʦʚʽʣʴʥʠʪʠ ʧʦʪʨʝʙʠ 

ʰʚʠʜʢʦʨʦʟʚʠʚʘʶʯʦʾʩʷ ʝʢʦʥʦʤʽʢʠ, ʧʣʘʥʫʻʪʴʩʷ ʜʦ 2030 ʜʦʜʘʪ-

ʢʦʚʦ ʟʙʽʣʴʰʠʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ 735 ɻɺʪ, ʟʜʽʡ-

ʩʥʶʁʯʠ ʟʥʘʯʥʽ ʽʥʚʝʩʪʠʮʽʾ ʫ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ  

[9].   

ɺʯʝʥʽ ʧʝʨʝʜʙʘʯʫʶʪʴ, ʱʦ ʫ ʧʝʨʽʦʜ ʽʟ 2005 ʧʦ 2030 ʨʦʢʠ ʩʚ̔-

ʪʦʚʝ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʠʨʦʩʪʝ ʥʘ 50%. ʇʨʠʯʦʤʫ 

ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʢʨʘʾʥʘʤʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ (ʢʨʘʾ-

ʥʠ ɸʟʽʾ, ʂʠʪʘʡ ʪʘ ɯʥʜʽʷ) ʟʙʽʣʴʰʠʪʴʩʷ ʥʘ 100%. ɹʽʣʴʰʽʩʪʴ ʘʥʘʣʽ-

ʪʠʢʽʚ ʧʨʦʛʥʦʟʫʶʪʴ, ʱʦ ʮʝʡ ʨʽʩʪ ʚ ʦʩʥʦʚʥʦʤʫ ʙʫʜʝ ʧʦʢʨʠʪʠʡ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʢʦʧʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ.    
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ʈʆɿɼɯʃ 3 

ɯʉʊʆʈɯʗ ʈʆɿɺʀʊʂʋ ɿɸʂʆʅʆɼɸɺʉʊɺɸ,  

ʑʆ ʆɹʄɽɾʋɺɸʃʆ ɿɸɹʈʋɼʅɽʅʅʗ ʇʆɺɯʊʈʗ 

 

 ɿʘʥʝʧʦʢʦʻʥʥʷ, ʱʦʜʦ ʤʘʩʰʪʘʙʽʚ ʩʧʘʣʶʚʘʥʦʛʦ ʚʫʛʽʣʣʷ ʥʘʬʪʠ 

ʪʘ ʛʘʟʫ ʽ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʤʘʣʦ ʜʦʚʛʫ ʽʩʪʦʨʽʶ. ʋ 1273 ʨʦʮʽ 

ʫ ʃʦʥʜʦʥʽ ʪʠʤʯʘʩʦʚʦ ʙʫʣʦ ʟʘʙʦʨʦʥʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʫʛʽʣ-

ʣʷ, ʯʝʨʝʟ ʪʝ, ʱʦ ʚʦʥʦ ʰʢʦʜʠʣʦ ʟʜʦʨʦʚôʶ, ʘ ʫ 1306 ʨʦʮʽ ʢʦʨʦ-

ʣʽʚʩʴʢʠʤ ʥʘʢʘʟʦʤ ʙʫʣʦ ʟʘʙʦʨʦʥʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʨʝ-

ʤʽʩʥʠʢʘʤʠ ʫ ʧʝʯʘʭ [10]. 

ɿ ʯʘʩʽʚ ʧʦʯʘʪʢʫ ʽʥʜʫʩʪʨʽʘʣʴʥʦʾ ʨʝʚʦʣʶʮʽʾ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ 

ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʢʦʥʽʚ, ʱʦ ʚʠʤʘʛʘʣʠ ʟʤʝʥʰʠ-

ʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. ʅʘʧʨʠʢʣʘʜ, ʦʜʠʥ ʽʟ ʧʫʥʢʪʽʚ, ʱʦ ʩʪʦ-

ʩʫʚʘʚʩʷ ʟʘʢʦʥʫ ʧʨʦ ʟʘʣʽʟʥʠʮʶ 1845 ʨʦʢʫ ʚʠʤʘʛʘʚ, ʱʦʙ ʢʦʞʥʠʡ 

ʜʚʠʛʫʥ ʙʫʚ ʧʦʙʫʜʦʚʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʽʥ ʩʘʤ ʧʦʛʣʠʥʘʚ 

ʚʣʘʩʥʽ ʚʠʭʣʦʧʠ, ʙʝʟ ʞʦʜʥʦʛʦ ʥʘʪʷʢʫ ʥʘ ʪʝ, ʷʢ ʮʴʦʛʦ ʜʦʩʷʛʪʠ. 

ʂʦʨʝʢʪʠʚʠ ʜʦ ʜʘʥʦʛʦ ʟʘʢʦʥʫ ʙʫʣʠ ʚʥʝʩʝʥʽ ʫ 1847 ʨʦʮʽ ʽ ʚʠʤʘ-

ʛʘʣʠ ʟʤʝʥʰʝʥʥʷ ʟʘʚʦʜʘʤʠ ʚʠʢʠʜʽʚ ʜʠʤʫ ʚ ʘʪʤʦʩʬʝʨʫ. ʉʘʥʽʪʘʨ-

ʥʠʡ ʘʢʪ 1866 ʨʦʢʫ ʽ ɸʢʪ ʧʫʙʣʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ 1875 ʜʘʣʠ ʤʦʞ-

ʣʠʚʽʩʪʴ ʤʽʩʮʝʚʽʡ ʚʣʘʜʽ ʢʘʨʘʪʠ ʟʣʽʩʥʠʭ ʧʦʨʫʰʥʠʢʽʚ, ʘ ʜʦʛʦʚʽʨ 

ʧʦ ʟʤʝʥʰʝʥʥʶ ʚʠʢʠʜʽʚ ʜʠʤʫ ʚ ʘʪʤʦʩʬʝʨʫ, ʧʨʠʡʥʷʪʠʡ ʫ 1926 

ʤʽʩʪʠʚ  ʨʷʜ ʚʠʤʦʛ, ʷʢʽ ʜʽʶʪʴ ʽ ʜʦʩʽ. 

ʊʨʠʚʘʣʠʡ ʪʘ ʩʠʣʴʥʠʡ ʩʤʦʛ, ʱʦ ʦʭʦʧʠʚ ʃʦʥʜʦʥ ʫ 1952 ʨʦʮʽ ʽ 

ʚʽʜ ʷʢʦʛʦ ʧʦʤʝʨʣʦ ʙʣʠʟʴʢʦ 4000 ʣʶʜʝʡ, ʟʤʫʩʠʚ ʫʨʷʜ ʧʨʠʡʥʷʪʠ 

ʜʚʘ ʘʢʪʠ ʜʘʪʦʚʘʥʽ 1952 ʽ 1968 ʨʦʢʘʤʠ. ʎʽ ʘʢʪʠ ʦʙʤʝʞʫʚʘʣʠ ʚʠ-

ʢʠʜʠ ʜʠʤʫ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʦʤʠʩʣʦʚʽʩʪʶ ʽ ʪʝʧʣʦʚʠʤʠ ʝʣʝʢʪʨʦʩ-

ʪʘʥʮʽʷʤʠ ʪʘ ʟʤʫʰʫʚʘʣʠ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚʠʩʦʢʽ ʜʠʤʦʚʽ ʪʨʫʙʠ. 

ʑʦʜʦ ʉʐɸ, ʪʦ ʧʦʜʽʙʥʦʛʦ ʨʦʜʫ ʘʢʪʠ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʫ 1955 ʽ 

1963 ʨʦʢʘʭ. ʋ 1970-ʤʫ ʽ 1990-ʤʫ ʨʦʢʘʭ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʥʦʚʽ ʘʢ-

ʪʠ, ʷʢʽ ʙʽʣʴʰ ʩʪʨʦʛʦ ʨʝʛʫʣʶʚʘʣʠ ʚʠʢʠʜʠ ʜʠʤʫ ʚ ʘʪʤʦʩʬʝʨʫ. 

ɯʟ ʧʦʯʘʪʢʦʤ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ ʪʘ ʩʪʨʽʤʢʠʤ ʨʦʩʪʦʤ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʚʫʛʽʣʣʷ ʪʘ ʥʘʬʪʠ, ʟʥʘʯʥʽ ʚʠʢʠʜʠ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʽ 

ʦʢʩʠʜʫ ʘʟʦʪʫ ʩʪʘʣʠ ʥʘʡʙʽʣʴʰʦʶ ʪʝʤʦʶ ʦʙʛʦʚʦʨʝʥʴ. ʋ 1852 

ʨʦʮʽ ʜʦʩʣʽʜʥʠʢ ʈʦʙʝʨʪ ɸʥʛʫʩ ʉʤʽʪ ʚʧʝʨʰʝ ʚʞʠʚʘʻ ʪʝʨʤʽʥ òʢʠ-

ʩʣʦʪʥʽ ʜʦʱʽò, ʘʣʝ ʣʠʰʝ ʯʝʨʝʟ 120 ʨʦʢʽʚ ʚʯʝʥʽ ʧʦʯʘʣʠ ʩʝʨʡʦʟʥʦ 
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ʦʮʽʥʶʚʘʪʠ ʾʭ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʥʘ ʦʟʝʨʘ ʪʘ ʨʦʩʣʠʥʥʽʩʪʴ. ɿʛʦ-

ʜʦʤ, ʧʽʩʣʷ ʪʦʛʦ ʷʢ ʣʽʩʠ ɭʚʨʦʧʠ ʽ ɸʤʝʨʠʢʠ ʦʧʠʥʠʣʠʩʷ ʫ ʩʢʨʫʪ-

ʥʦʤʫ ʩʪʘʥʦʚʠʱʽ, ʥʘʫʢʦʚʮʽ ʧʦʯʘʣʠ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʽ ʥʘ ʥʝʛʘʪʠʚ-

ʥʠʡ ʚʧʣʠʚ ʜʠʤʫ. ɺʧʝʨʰʝ, ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʧʝʨʝʩʪʘʣʠ ʨʘ-

ʭʫʚʘʪʠ ʣʦʢʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʘ ʪʘʢʦʶ, ʱʦ ʦʭʦʧʠʣʘ ʟʥʘʯʥʽ 

ʪʝʨʠʪʦʨʽʾ. 

ɯʟ 1970 ʨʦʢʫ ɭʚʨʦʧʘ ʩʪʚʦʨʶʻ ʚʩʝ ʙʽʣʴʰʝ ʽ ʙʽʣʴʰʝ ʟʘʢʦʥʦʧ-

ʨʦʝʢʪʽʚ ʟ ʤʝʪʦʶ ʢʦʥʪʨʦʣʶ ʚʠʢʠʜʽʚ. ɼʣʷ ʮʴʦʛʦ ʾʡ ʧʨʠʡʰʣʦʩʴ 

ʧʦʜʦʣʘʪʠ ʨʷʜ ʜʠʨʝʢʪʠʚ, ʱʦ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʦʙʤʝʞʝʥʥʷ ʥʘ ʚʠ-

ʢʠʜʠ ʦʢʩʠʜʫ ʩʽʨʢʠ, ʩʚʠʥʮʶ ʪʘ ʦʢʩʠʜʫ ʘʟʦʪʫ. ʋ 1980-ʠʭ ʽ 1990-

ʠʭ ʨʦʢʘʭ ʻʚʨʦʧʝʡʩʴʢʽ ʢʨʘʾʥʠ ʧʦʛʦʜʞʫʶʪʴ ʨʷʜ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ 

ʚʠʤʘʛʘʶʪʴ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʫ ʢʠʩʣʦʪ ʫ ʧʦʚʽʪʨʷ. ʋ 1997 ʨʦʮʽ 

27 ʢʨʘʾʥ ʧʽʜʧʠʩʘʣʠ ʢʦʥʚʝʥʮʽʶ ʜʦʚʛʦʪʝʨʤʽʥʦʚʦʛʦ ʤʽʞʢʦʨʜʦʥ-

ʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʷʢʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʟ ʤʝʪʦʶ ʧʦʩʣʘʙ-

ʣʝʥʥʷ ʚʠʢʠʜʽʚ ʢʠʩʣʦʪ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʦʟʦʥʦʚʦʛʦ ʰʘʨʫ. ɺʦʥʘ ʧʝ-

ʨʝʜʙʘʯʘʣʘ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʯʦʪʠʨʴʦʭ ʟʘʙʨʫʜʥʠʢʽʚ ï ʦʢʩʠʜʫ 

ʩʽʨʢʠ, ʦʢʩʠʜʫ ʘʟʦʪʫ, ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʣʝʛʢʦ ʚʠʧʘʨʦʚʫ-

ʶʪʴʩʷ ʪʘ ʘʤʽʘʢʫ [11]. 

ʏʝʨʝʟ ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʶ ʩʚʽʪʫ, ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʱʦ ʩʪʦʩʫʚʘ-

ʣʦʩʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʚ ʦʩʥʦʚʥʦʤʫ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ 

ʰʪʫʯʥʽ ʚʠʨʦʙʠ, ʷʢʽ ʚʠʛʦʪʦʚʣʷʣʠʩʴ ʰʣʷʭʦʤ ʩʧʘʣʶʚʘʥʥʷ ʚʫʛʽʣʣʷ 

ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʘʣʝ ʥʝ ʥʘ ʩʘʤʽ ʚʠʢʠʜʠ ʉʆ2. ʌʘʢʪʠʯʥʦ, ʜʦ-

ʥʝʜʘʚʥʘ ʉʆ2  ʥʝ ʚʚʘʞʘʚʩʷ ʟʘʙʨʫʜʥʶʚʘʯʝʤ ʧʦʚʽʪʨʷ, ʪʘʢ ʷʢ ʚʽʥ 

ʥʝ ʰʢʦʜʠʚ ʣʶʜʠʥʽ, ʨʦʩʣʠʥʘʤ ʪʘ ʪʚʘʨʠʥʘʤ. 

ʗʢʱʦ ʚʧʣʠʚ ʽʥʰʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʧʦʚʽʪʨʷ ʚ ʦʩʥʦʚʥʦʤʫ ʻ 

ʣʦʢʘʣʴʥʠʤ ʯʠ ʨʝʛʽʦʥʘʣʴʥʠʤ, ʪʦ ʚʠʢʠʜʠ ʞ ʉʆ2 ʻ ʛʣʦʙʘʣʴʥʠʤʠ. 

ʎʝ ʬʘʢʪ ʙʫʚ ʦʜʦʙʨʝʥʠʡ ʥʘʧʝʨʝʜʦʜʥʽ ʄʽʞʥʘʨʦʜʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʚ ʈʽʦ-ʜʝ-ɾʘʥʝʡʨʦ ʫ 1992 ʨʦʮʽ, ʢʦʣʠ ʤʽʞʥʘʨʦʜʥʘ ʩʧʽʣʴʥʦʪʘ ʧʦ-

ʛʦʜʠʣʘʩʴ ʽʟ ʪʠʤ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʧʨʠʡʥʷʪʠ ʜʦʢʫʤʝʥʪ, ʷʢʠʡ ʙʠ 

ʦʙʤʝʞʫʚʘʚ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. 

ʋ ʈʽʦ, ʚ ʭʦʜʽ ʈʘʤʢʦʚʦʾ ʂʦʥʚʝʥʮʽʾ ʆʆʅ ʟʽ ʟʤʽʥ ʢʣʽʤʘʪʫ ʙʫʣʦ 

ʧʦʛʦʜʞʝʥʦ ʩʪʚʦʨʝʥʥʷ ʜʦʛʦʚʦʨʫ, ʟ ʤʝʪʦʶ ʩʪʘʙʽʣʽʟʘʮʽʾ ʨʽʚʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʚ ʘʪʤʦʩʬʝʨʽ ʥʘ ʨʽʚʥʽ, ʷʢʠʡ ʥʝ 

ʜʦʧʫʩʢʘʚ ʙʠ ʥʝʙʝʟʧʝʯʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʢʣʽʤʘʪʠ-

http://uk.wikipedia.org/w/index.php?title=%D0%A0%D0%B0%D0%BC%D0%BA%D0%BE%D0%B2%D0%B0_%D0%BA%D0%BE%D0%BD%D0%B2%D0%B5%D0%BD%D1%86%D1%96%D1%8F_%D0%9E%D0%9E%D0%9D_%D0%B7%D1%96_%D0%B7%D0%BC%D1%96%D0%BD_%D0%BA%D0%BB%D1%96%D0%BC%D0%B0%D1%82%D1%83&action=edit&redlink=1
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ʯʥʫ ʩʠʩʪʝʤʫ ʧʣʘʥʝʪʠ. ɼʘʥʘ ʢʦʥʚʝʥʮʽʷ ʥʘʙʨʘʣʘ ʩʠʣʫ ʫ 1994 ʨʦ-

ʮʽ. 

ɿʛʦʜʦʤ, ʧʽʩʣʷ ʤʽʞʥʘʨʦʜʥʠʭ ʧʝʨʝʛʦʚʦʨʽʚ 11 ʛʨʫʜʥʷ 1997 ʨʦ-

ʢʫ ʫ ʤ. ʂʽʦʪʦ (ʗʧʦʥʽʷ) ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʂʽʦʪʩʴʢʠʡ ʧʨʦʪʦʢʦʣ. ʇʝ-

ʨʽʦʜ ʧʽʜʧʠʩʘʥʥʷ ʧʨʦʪʦʢʦʣʫ ʚʽʜʢʨʠʚʩʷ 16 ʙʝʨʝʟʥʷ 1998 ʨʦʢʫ ʽ 

ʟʘʚʝʨʰʠʚʩʷ 15 ʙʝʨʝʟʥʷ 1999 ʨʦʢʫ, ʘ ʩʘʤ ʧʨʦʪʦʢʦʣ ʧʦʯʘʚ ʜʽʷʪʠ 

ʟ 16 ʣʶʪʦʛʦ 2005 ʨʦʢʫ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʽʜʧʠʩʘʣʠ ʪʘ ʨʘʪʠʬʽʢʫʚʘʣʠ ʧʨʦʪʦʢʦʣ 

187 ʢʨʘʾʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʙʽʣʴʰʽʩʪʴ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘ-

ʾʥ, ʢʨʽʤ ʉʐɸ, ʷʢʽ ʧʽʜʧʠʩʘʣʠ ʘʣʝ ʥʝ ʨʘʪʠʬʽʢʫʚʘʣʠ ʫʛʦʜʫ 

(ʨʠʩ.3.1). 

 

 
ʈʠʩ.3.1. ʂʨʘʾʥʠ-ʫʯʘʩʥʠʢʠ ʂʽʦʪʩʴʢʦʛʦ ʧʨʦʪʦʢʦʣʫ, ʏʝʨʚʝʥʴ 2009. 

ʟʝʣʝʥʠʡ ʢʦʣʽʨ ï ʢʨʘʾʥʠ, ʱʦ ʧʽʜʧʠʩʘʣʠ ʽ ʨʘʪʠʬʽʢʫʚʘʣʠ ʜʦʛʦʚʽʨ;  

ʩʽʨʠʡ ʢʦʣʽʨ ï ʢʨʘʾʥʠ, ʷʢʽ ʱʝ ʥʝ ʚʠʟʥʘʯʠʣʠ ʩʚʦʶ ʧʦʟʠʮʽʶ; 

ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ ï ʥʝ ʨʘʪʠʬʽʢʫʚʘʣʠ ʜʦʛʦʚʽʨ 

 

ʇʨʦʪʦʢʦʣ ʟʦʙʦʚ'ʷʟʫʚʘʚ ʨʦʟʚʠʥʫʪʽ ʢʨʘʾʥʠ ʪʘ ʢʨʘʾʥʠ ʟ ʧʝʨʝʭʽ-

ʜʥʦʶ ʝʢʦʥʦʤʽʢʦʶ ʟʤʝʥʰʠʪʠ ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʦʙôʻʤʠ ʚʠʢʠʜʽʚ ʧʘ-

ʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʚ ʧʝʨʽʦʜ 2008é2012 ʨʨ. ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 5,2 % 

(ʧʦʨʽʚʥʷʥʥʦ ʟ̔ 1990 ʨ.). ʆʢʨʝʤʝ ʟʦʙʦʚ'ʷʟʘʥʥʷ ʱʦʜʦ ʾʭ ʟʥʠʞʝʥ-

ʥʷ ʚʟʷʣʠ ʗʧʦʥʽʷ ð ʥʘ 6 %, ʉʐɸ ð ʥʘ 7 % ʪʘ ɭʉ ð ʥʘ 8 %. ʋ 

ʤʝʞʘʭ ɭʉ ʥʘ ʦʢʨʝʤʽ ʢʨʘʾʥʠ ʙʫʣʠ ʥʘʢʣʘʜʝʥʽ ʨʽʟʥʽ ʦʙʤʝʞʝʥʥʷ. 

ɿʦʢʨʝʤʘ, ʚ ʯʝʨʚʥʽ 1998 ʨʦʢʫ ʤʽʥʽʩʪʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘ ʢʨʘʾʥ ɭʉ ʩʚʦʻʶ ʧʦʩʪʘʥʦʚʦʶ ʟʦʙʦʚ'ʷʟʘʣʠ ɸʚʩʪʨʽʶ ʟʤʝʥ-

http://uk.wikipedia.org/wiki/1994
http://uk.wikipedia.org/wiki/16_%D0%B1%D0%B5%D1%80%D0%B5%D0%B7%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/1998
http://uk.wikipedia.org/wiki/15_%D0%B1%D0%B5%D1%80%D0%B5%D0%B7%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/1999
http://uk.wikipedia.org/wiki/16_%D0%BB%D1%8E%D1%82%D0%BE%D0%B3%D0%BE
http://uk.wikipedia.org/wiki/2005
http://uk.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
http://uk.wikipedia.org/wiki/%D0%AF%D0%BF%D0%BE%D0%BD%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
http://uk.wikipedia.org/wiki/%D0%84%D0%A1
http://uk.wikipedia.org/wiki/%D0%90%D0%B2%D1%81%D1%82%D1%80%D1%96%D1%8F
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ʰʠʪʠ ʾʾ ʚʠʢʠʜʠ ʥʘ 13 % (ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ: ʧʽʚʥʽʯʥʽ ʢʨʘʾʥʠ ɭʉ 

ʟʦʙʦʚ'ʷʟʘʣʠʩʴ ʜʦʩʷʛʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʾʭ ʧʦʥʠʞʝʥʥʷ, ʥʘ 28 %). 

ɼʣʷ ʚʩʪʫʧʫ ʚ ʜʽʶ ʧʨʦʪʦʢʦʣʫ, ʮʝʡ ʜʦʢʫʤʝʥʪ ʟʦʙʦʚôʷʟʘʥʽ ʙʫʣʠ 

ʨʘʪʠʬʽʢʫʚʘʪʠ ʢʨʘʾʥʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʱʦʥʘʡʤʝʥʰʝ 55 % 

ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. ʇʽʩʣʷ ʨʘʪʠʬʽʢʘʮʽʾ ʧʨʦʪʦʢʦʣʫ ʈʦʩʽʻʶ 

ʚ ʢʽʥʮʽ 2004 ʨʦʢʫ (17,4 % ʩʚʽʪʦʚʠʭ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ), 

ʟʘʟʥʘʯʝʥʠʡ ʜʦʢʫʤʝʥʪ ʥʘʙʫʚ ʯʠʥʥʦʩʪʽ 16 ʣʶʪʦʛʦ 2005 ʨʦʢʫ. ʏʘ-

ʩʪʢʘ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʢʨʘʾʥ, ʷʢʽ ʧʨʠʻʜʥʘʣʠʩʷ ʜʦ ʧʨʦ-

ʪʦʢʦʣʫ, ʩʢʣʘʜʘʻ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ 62 %. ʇʨʦʪʝ, ʢʨʘʾʥʠ, ʱʦ ʨʘ-

ʪʠʬʽʢʫʚʘʣʠ ʧʨʦʪʦʢʦʣ, ʥʝ ʤʘʶʪʴ ʦʩʦʙʣʠʚʠʭ ʩʪʠʤʫʣʽʚ ʡʦʛʦ ʚʠ-

ʢʦʥʫʚʘʪʠ, ʜʦʧʦʢʠ ʉʐɸ (25 % ʩʚʽʪʦʚʠʭ ʚʠʢʠʜʽʚ ʉʆ2 ) ʥʝ ʨʘʪʠ-

ʬʽʢʫʻ ʟʘʟʥʘʯʝʥʠʡ ʜʦʢʫʤʝʥʪ. ʋʢʨʘʾʥʘ ʨʘʪʠʬʽʢʫʚʘʣʘ ʂʽʦʪʩʴʢʠʡ 

ʧʨʦʪʦʢʦʣ 4 ʣʶʪʦʛʦ 2004 (ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʨʘʪʠʬʽʢʘʮʽʶ ʧʦʜʘ-

ʥʝ 12 ʢʚʽʪʥʷ 2004). 

ɿʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʢʦʞʥʘ ʢʨʘʾʥʘ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʤʝʥʰʝʥʥʷ 

ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨ-

ʛʦʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʽʚ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʫ ʽʥʰʠʭ ʢʨʘʾʥʘʭ. ʂʽʦʪʩʴ-

ʢʠʤ ʧʨʦʪʦʢʦʣʦʤ ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ ʛʥʫʯʢʽ ʤʝʭʘʥʽʟʤʠ ʱʦʜʦ ʟʤʝ-

ʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʰʣʷʭʦʤ ʟʘʢʫʧʽʚʣʽ ʚʽʜʧʦʚʽʜ-

ʥʠʭ ʩʝʨʪʠʬʽʢʘʪʽʚ ʟʘ ʢʦʨʜʦʥʦʤ: 

1)ʤʝʭʘʥʽʟʤ ʯʠʩʪʦʛʦ ʨʦʟʚʠʪʢʫ ʧʝʨʝʜʙʘʯʘʻ ʩʧʽʚʧʨʘʮʶ ʤʽʞ 

ʢʨʘʾʥʦʶ, ʷʢʘ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʪʘ ʽʥʜʫʩʪʨʽʘʣʽʟʦʚʘʥʦʶ ʢʨʘʥʾʦʶ; 

2) ʪʦʨʛʽʚʣʷ ʚʠʢʠʜʘʤʠ ʧʝʨʝʜʙʘʯʘʻ ʧʨʷʤʠʡ ʧʨʦʜʘʞ ʚʠʢʠʜʽʚ 

ʚʽʜ ʦʜʥʽʻʾ ʽʥʜʫʩʪʨʽʘʣʽʟʦʚʘʥʦʾ ʢʨʘʾʥʠ ʜʦ ʽʥʰʦʾ; 

3) ʩʧʽʣʴʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʩʧʽʚʧʨʘʮʶ ʤʽʞ ʜʚʦʤʘ 

ʽʥʜʫʩʪʨʽʘʣʽʟʦʚʘʥʠʤʠ ʢʨʘʾʥʘʤʠ. 

ɼʣʷ ʚʨʝʛʫʣʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʢʨʘʾʥʠ ɭʉ ʨʦ-

ʙʣʷʪʴ ʩʪʘʚʢʫ ʥʘ ʚʥʫʪʨʽʰʥʶ ʪʦʨʛʽʚʣʶ ʩʝʨʪʠʬʽʢʘʪʘʤʠ ʚʠʢʠʜʽʚ, 

ʷʢʽ, "ʜʝ ʬʘʢʪʦ", ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʧʨʘʚʦ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦ-

ʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʘʨʥʠʢʦʚʠʤʠ ʛʘʟʘʤʠ. ʇʦʯʠʥʘʶʯʠ ʟ 

2005, ʢʦʞʥʝ ʻʚʨʦʧʝʡʩʴʢʝ ʧʨʦʤʠʩʣʦʚʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʷʢʝ ʚʽʜʧʦ-

ʚʽʜʘʻ ʚʠʤʦʛʘʤ ʉʭʝʤʠ ʊʦʨʛʽʚʣʽ ɺʠʢʠʜʘʤʠ ʦʪʨʠʤʫʻ ʧʝʚʥʫ ʢʽʣʴ-

ʢʽʩʪʴ ʪʘʢʠʭ ʩʝʨʪʠʬʽʢʘʪʽʚ. ʗʢʱʦ ʜʝʷʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʜʘʪʥʽ ʟʤʝ-

http://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B8%D0%B9_%D0%B3%D0%B0%D0%B7
http://uk.wikipedia.org/wiki/16_%D0%BB%D1%8E%D1%82%D0%BE%D0%B3%D0%BE
http://uk.wikipedia.org/wiki/2005
http://uk.wikipedia.org/wiki/4_%D0%BB%D1%8E%D1%82%D0%BE%D0%B3%D0%BE
http://uk.wikipedia.org/wiki/2004
http://uk.wikipedia.org/wiki/12_%D0%BA%D0%B2%D1%96%D1%82%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/2004
http://uk.wikipedia.org/wiki/%D0%93%D0%BD%D1%83%D1%87%D0%BA%D1%96_%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D0%B7%D0%BC%D0%B8_%D0%BE%D0%B1%D0%BC%D0%B5%D0%B6%D0%B5%D0%BD%D0%BD%D1%8F_%D0%B2%D0%B8%D0%BA%D0%B8%D0%B4%D1%96%D0%B2
http://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D0%B7%D0%BC_%D1%87%D0%B8%D1%81%D1%82%D0%BE%D0%B3%D0%BE_%D1%80%D0%BE%D0%B7%D0%B2%D0%B8%D1%82%D0%BA%D1%83
http://uk.wikipedia.org/wiki/%D0%A2%D0%BE%D1%80%D0%B3%D1%96%D0%B2%D0%BB%D1%8F_%D0%B2%D0%B8%D0%BA%D0%B8%D0%B4%D0%B0%D0%BC%D0%B8
http://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D1%96%D0%BB%D1%8C%D0%BD%D0%B5_%D0%B2%D0%BF%D1%80%D0%BE%D0%B2%D0%B0%D0%B4%D0%B6%D0%B5%D0%BD%D0%BD%D1%8F


 28 

ʥʰʫʚʘʪʠ ʰʢʽʜʣʠʚʽ ʚʠʢʠʜʠ, ʥʘʧʨʠʢʣʘʜ, ʰʣʷʭʦʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʥ̔ʥʦʚʘʮʽʡ, ʪʦ ʚʦʥʠ ʟʤʦʞʫʪʴ ʧʨʦʜʘʚʘʪʠ ʟʘʣʠʰʢʦʚʽ ʩʝʨʪʠʬʽʢʘʪʠ 

ʽʥʰʠʤ ʬʽʨʤʘʤ, ʷʢʽ ʧʝʨʝʚʠʱʫʶʪʴ ʥʦʨʤʠ ʥʘʜʘʥʦʛʦ ʾʤ ʣʽʤʽʪʫ. 

ɸʥʘʣʦʛʽʯʥʦ, ʥʝʚʠʢʦʨʠʩʪʘʥʽ ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʝʨʪʠʬʽʢʘʪʠ, ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʜʘʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʽʮʽʶʻʪʴʩʷ 

ʥʘʮʽʦʥʘʣʴʥʠʡ, ʘ ʟʛʦʜʦʤ, ʽ ʻʚʨʦʧʝʡʩʴʢʠʡ ʨʠʥʦʢ ʩʝʨʪʠʬʽʢʘʪʽʚ, 

ʷʢʠʡ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʥʦʤʽʯʥʦʾ ʪʝʦʨʽʾ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʢʨʘʱʠʭ 

ʤʝʪʦʜʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʨʠʥʢʫ. 

ʆʪʞʝ, ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʾ 

ʩʧʽʚʧʨʘʮʽ ʫ ʩʬʝʨʽ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʉʆ2. ʇʽʜʩʪʘʚʦʶ ʜʣʷ ʮʴʦ-

ʛʦ ʻ ʤʦʞʣʠʚʽʩʪʴ ʢʫʧʽʚʣʽ ʢʨʘʾʥʘʤʠ ʦʜʠʥʠʮʴ ʚʠʢʠʜʽʚ ʉʆ2 ʫ ʥ̔-

ʰʠʭ ʜʝʨʞʘʚʘʭ. ʗʢ ʚʽʜʦʤʦ, ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʘʟʦʚʦʛʦ ʨʽʚʥʷ 

ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʙʫʣʦ ʦʙʨʘʥʦ 

1990 ʨʽʢ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʝʢʦʥʦ-

ʤʽʮʽ ʋʢʨʘʾʥʠ ʢʽʣʴʢʽʩʪʴ ʚʠʢʠʜʽʚ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚʽʪʯʠʟʥʷʥʦʶ 

ʧʨʦʤʠʩʣʦʚʽʩʪʶ ʟʘ ʧʝʨʽʦʜ 1990é2004 ʨʨ. ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʣʠʩʷ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʋʢʨʘʾʥʘ ʤʦʞʝ ʧʨʦʜʘʚʘʪʠ ʩʚʦʾ ʦʜʠʥʠʮʽ ʚʠʢʠʜʽʚ 

ʽʥʰʠʤ ʢʨʘʾʥʘʤ ʚ ʨʘʤʢʘʭ ʤʝʭʘʥʽʟʤʫ ʪʦʨʛʽʚʣʽ ʚʠʢʠʜʘʤʠ. ʇʽʜʧ-

ʨʠʻʤʩʪʚʘ, ʟʦʢʨʝʤʘ ʫʯʘʩʥʠʢʠ ʉʭʝʤʠ ʊʦʨʛʽʚʣʽ ɺʠʢʠʜʘʤʠ, ʤʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʜʙʘʪʠ ʦʜʠʥʠʮʽ ʩʢʦʨʦʯʝʥʴ ʚʠʢʠʜʽʚ ʟʛʽʜʥʦ ʤʝʭʘ-

ʥʽʟʤʫ ʩʧʽʣʴʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʂʽʦʪʩʴʢʦʛʦ ʧʨʦʪʦʢʦʣʫ ʽʩʥʫʻ ʪʘʢʦʞ ʻʚʨʦʧʝʡ-

ʩʴʢʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʚ ʛʘʣʫʟʽ ʟʘʭʠʩʪʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʟʤʽʥʠ ʢʣʽ-

ʤʘʪʫ ʪʘ ʦʟʦʥʦʚʦʛʦ ʰʘʨʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʥʦʚʠ ɭʚʨʦʧʝʡʩʴ-

ʢʦʾ ʂʦʤʽʩʽʾ (ˉ 2037/2000) ʱʦʜʦ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝ-

ʜʦʚʠʱʘ ʽ, ʟʦʢʨʝʤʘ, ʦʟʦʥʦʚʦʛʦ ʰʘʨʫ, ʢʨʘʾʥʠ-ʯʣʝʥʠ ɭʉ ʧʦʚʠʥʥʽ 

ʽʥʬʦʨʤʫʚʘʪʠ ʧʨʦ ʚʞʠʪʽ ʟʘʭʦʜʠ ʩʪʦʩʦʚʥʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ, ʦʥʦʚʣʝʥʥʷ ʪʘ ʟʥʠʱʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʪʠʧʫ ʬʪʦʨ-

ʭʣʦʨʚʫʛʣʝʚʦʜʥʝʚʠʭ (ʌʍɺɺ) ʪʘ ʽʥʰʠʭ ʛʘʟʽʚ ʟ ʧʦʜʽʙʥʠʤ ʥʝʛʘʪʠ-

ʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʦʟʦʥ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʷʢ ʽ ʙʫʣʦ ʧʦʛʦ-

ʜʞʝʥʦ ʄʦʥʨʝʘʣʴʩʢʠʤ ʧʨʦʪʦʢʦʣʦʤ 1987 ʨʦʢʫ, ʟʘʤʽʩʪʴ ʌʍɺɺ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʪʦʨʦʚʫʛʣʝʚʦʜʥʝʚʽ ʛʘʟʠ (ʌɺɺ), ʷʢʽ ʥʝ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʟʦʥ ʚ ʘʪʤʦʩʬʝʨʽ. ɸʣʝ ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʚʠʨʽʰʫ-

ʻʪʴʩʷ ʪʽʣʴʢʠ ʧʠʪʘʥʥʷ ʦʟʦʥʦʚʠʭ ʜʽʨ, ʘ ʧʨʦʙʣʝʤʘ ʧʘʨʥʠʢʦʚʦʛʦ 

ʝʬʝʢʪʫ ʟʘʣʠʰʘʻʪʴʩʷ. 

http://uk.wikipedia.org/wiki/%D0%84%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%9A%D0%BE%D0%BC%D1%96%D1%81%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%84%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%9A%D0%BE%D0%BC%D1%96%D1%81%D1%96%D1%8F
http://uk.wikipedia.org/w/index.php?title=%D0%A4%D1%82%D0%BE%D1%80%D1%85%D0%BB%D0%BE%D1%80%D0%B2%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%B5%D0%BD%D1%8C&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%A4%D1%82%D0%BE%D1%80%D1%85%D0%BB%D0%BE%D1%80%D0%B2%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%B5%D0%BD%D1%8C&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%9E%D0%B7%D0%BE%D0%BD
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ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʪʠʩʷʯʽ ʥʘʫʢʦʚʮʽʚ ʟʽ ʚʩʴʦʛʦ ʩʚʽʪʫ ʨʘʟʦʤ 

ʧʨʠʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʜʽʡʩʥʦ ʤʦʞʫʪʴ ʩʪʘʥʦ-

ʚʠʪʠ ʟʘʛʨʦʟʫ ʞʠʪʪʶ ʣʶʜʝʡ. ʏʠʩʣʝʥʥʽ ʤʽʞʫʨʷʜʦʚʽ ʜʦʧʦʚʽʜʽ 

2007é2010 ʨʦʢʽʚ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʩʴʦʛʦʜʥʽ ʥʝʤʘʻ ʞʦʜʥʦʛʦ 

ʩʫʤʥʽʚʫ ʥʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʩʪʚʦʨʝʥʽ ʰʪʫʯʥʦ. 

ʉʧʘʣʶʚʘʥʥʷ ʛʦʨʶʯʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʩʪʘʣʦ ʥʘʡʙʽʣʴʰʠʤ 

ʜʞʝʨʝʣʦʤ ʩʪʚʦʨʝʥʥʷ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. ɸʣʝ ʮʽʢʘʚʠʤ ʻ ʪʝ, ʱʦ ʫ 

ʪʦʡ ʯʘʩ, ʢʦʣʠ ʩʧʘʣʶʚʘʥʥʷ ʥʘʬʪʠ, ʚʫʛʽʣʣʷ ʽ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ 

ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

93% ʣʶʜʝʡ ʩʴʦʛʦʜʥʽ ʥʝ ʤʘʶʪʴ ʜʦʩʪʫʧʫ ʜʦ ʮʠʭ ʢʦʧʘʣʠʥ. 

ʋʩʚʽʜʦʤʣʝʥʥʷ ʪʦʛʦ, ʱʦ ʩʮʝʥʘʨʽʡ ʟʘ ʷʢʠʤ ʤʠ ʞʠʚʝʤʦ ʩʴʦʛʦ-

ʜʥʽ, ʙʫʜʫʯʠ ʟʘʣʝʞʥʠʤʠ ʚʽʜ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʥʝ ʤʦʞʝ ʙʽʣʴʰʝ 

ʧʨʦʜʦʚʞʫʚʘʪʠʩʴ. ʆʩʪʘʥʥʽ ʢʣʽʤʘʪʠʯʥʽ ʥʦʚʠʥʠ ʟʤʫʰʫʶʪʴ ʥʘʩ 

ʟʘʜʫʤʘʪʠʩʴ ʥʘʜ ʪʠʤ, ʷʢ ʤʠ ʞʠʚʝʤʦ. ʅʘʧʨʠʢʣʘʜ, ʙʣʠʟʴʢʦ 10 

ʤʣʥ. ʣʶʜʝʡ ʛʦʣʦʜʫʚʘʣʦ ʫ ʢʚʽʪʥʽ 2009 ʨʦʢʫ ʚ ʂʝʥʽʾ ʚʥʘʩʣʽʜʦʢ 

ʞʘʭʣʠʚʦʾ ʧʦʩʫʭʠ, ʱʦ ʦʭʦʧʠʣʘ ʩʭʽʜ, ʧʽʚʜʝʥʴ ʪʘ ʽʥʰʽ ʨʘʡʦʥʠ 

ʢʨʘʾ ʥʠ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʧʨʦʛʥʦʟʠ ʧʨʦʚʽʜʥʠʭ ʚʠʜʘʥʴ, ʙʽʣʴʰʝ 

ʥʽʞ 400 ʤʣʥ. ʣʶʜʝʡ (ʦʜʠʥ ʽʟ 17 ʚʩʴʦʛʦ ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ) ʟʘʟʥʘ-

ʶʪʴ ʚʧʣʠʚʫ ʟʤʽʥ ʢʣʽʤʘʪʫ ʚʞʝ ʜʦ 2015 ʨʦʢʫ, ʷʢʽ ʧʨʦʷʚʣʷʪʠ-

ʤʫʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʟʘʩʫʭ, ʧʦʚʝʥʝʡ ʪʘ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ɯʟ ʧʦʯʘʪʢʫ ʽʥʜʫʩʪʨʽʘʣʴʥʦʾ ʨʝʚʦʣʶʮʽʾ ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ  

ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʚʠʨʦʩʣʘ ʥʘ 0,8ÜC. ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫ-

ʶʪʴ ʥʘ ʪʝ, ʱʦ ʧʦʣʦʚʠʥʘ ʛʦʨʶʯʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʚʞʝ ʩʧʘ-

ʣʝʥʘ. ɺʠʢʠʜʠ ʉʆ2  ʟʘ ʦʩʪʘʥʥʽ 300 ʨʦʢʽʚ ʟʙʽʣʴʰʠʣʠ ʢʦʥʮʝʥʪʨʘ-

ʮʽʶ ʚʫʛʣʝʮʶ ʚ ʧʦʚʽʪʨʽ ʜʦ 35%. ʆʜʥʘʢ, ʙʽʣʴʰʽʩʪʴ ʽʟ ʮʴʦʛʦ ʚʫʛ-

ʣʝʮʶ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ ʪʦʤʫ, ʱʦ ʚʽʥ ʘʜʩʦʨ-

ʙʫʻʪʴʩʷ ʽ ʧʦʚʪʦʨʥʦ ʚʠʢʠʜʘʻʪʴʩʷ ʨʦʩʣʠʥʘʤʠ, ˇʨʫʥʪʘʤʠ ʪʘ ʚʦʜʘ-

ʤʠ. ʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʩʴʦʛʦʜʥʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʮʽ ʧʨʠʨʦʜ-

ʥʽ ʧʨʦʮʝʩʠ ʻ ʧʝʨʝʚʘʥʪʘʞʝʥʠʤʠ ʽ ʪʦʤʫ ʢʦʥʮʝʥʪʨʘʮʽʷ ʉʆ2 ʥʝʘɦ-

ʜʥʦ ʟʨʦʩʪʘʻ. ʉʴʦʛʦʜʥʽʰʥʽʡ ʨʽʚʝʥʴ, ʱʦ ʦʮʽʥʶʻʪʴʩʷ ʫ 387 ʯʘʩʪʠ-

ʥʦʢ ʥʘ ʤʽʣʴʡʦʥ ʻ ʥʘʡʚʠʱʠʤ ʟʘ ʦʩʪʘʥʥʽʭ 650 ʪʠʩʷʯ ʨʦʢʽʚ ʽ ʤʦʞ-

ʣʠʚʦ ʟʘ ʦʩʪʘʥʥʽʭ 20 ʤʣʥ. ʨ. ɿʘʛʘʣʴʥʘ ʢʘʨʪʠʥʘ ʚʠʢʠʜʽʚ ʚʫʛʣʝʢʠ-

ʩʣʦʛʦ ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.3.2 ʪʘ ʨʠʩ 3.3 [1]. 
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ʈʠʩ.3.2. ɿʘʛʘʣʴʥʽ ʚʠʢʠʜʠ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʩʧʨʠʯʠʥʝʥʽ ʩʧʘʣʶʚʘʥʥʷʤ 

ʛʦʨʶʯʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʫ ʧʝʨʽʦʜ ʽʟ 1751 ʧʦ 2010 ʨʽʢ 
 

 

 
ʈʠʩ.3.3. ʉʚʽʪʦʚʽ ʚʠʢʠʜʠ ʉʆ2 

 

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʫ ʥʘʩʪʫʧʥʽ 50 ʨʦʢʽʚ ʧʦʜʘʣʴʰʽ ʚʠʢʠʜʠ 

ʉʆ2 ʧʨʠʟʚʝʜʫʪʴ ʜʦ ʧʦʜʚʦʻʥʥʷ ʧʝʨʝʜʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʨʽʚʥʷ ʜʦ 

550 ʯʘʩʪʠʥʦʢ ʥʘ ʤʽʣʴʡʦʥ, ʱʦ ʩʧʨʠʯʠʥʠʪʴ ʨʽʩʪ ʪʝʤʧʝʨʘʪʫʨʠ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʥʘ 6ÜC, ʘ ʮʝ ʚ ʢʽʥʮʝʚʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʝ ʩʪʘʪʠ ʢʽʥ-

ʮʝʤ ʞʠʪʪʷ  ʪʘʢʦʛʦ, ʷʢʠʤ ʤʠ ʡʦʛʦ ʟʥʘʻʤʦ ʩʴʦʛʦʜʥʽ. 
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ʈʆɿɼɯʃ 4 

ɽʅɽʈɻɯʗ ʉɺɯʊʆɺʆɻʆ ʆʂɽɸʅʋ 

  

ɽʥʝʨʛʽʷ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʤʦʞʝ ʚʽʜʽʛʨʘʚʘʪʠ ʟʥʘʯʥʫ ʨʦʣʴ ʫ 

ʦʪʨʠʤʘʥʥʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ ʝʥʝʨʛʽʾ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʫʜʨʠʡ 

ʧʽʜʭʽʜ, ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʢʝʘʥʫ ʤʦʞʫʪʴ 

ʜʦʧʦʤʦʛʪʠ ʥʘʤ ʟʤʝʥʰʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʥʘʬʪʠ ʪʘ ʚʫʛʽʣʣʷ ʽ 

ʟʘʧʨʦʚʘʜʠʪʠ ʘʣʴʪʝʨʥʘʪʠʚʠ ʦʪʨʠʤʘʥʥʶ ʝʥʝʨʛʽʾ. ɽʥʝʨʛʽʶ ʟ ʦʢʝʘ-

ʥʫ ʦʪʨʠʤʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʷʜʫ ʪʝʭʥʦʣʦʛʽʡ ʟ ʤʝʪʦʶ ʛʝʥʝʨʫ-

ʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ʩʚʽʪʦʚʠʡ ʧʦʪʝʥʮʽʘʣ ʦʢʝʘʥʫ ʫ ʚʠʨʦʙʥʠʮʪ-

ʚʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 80,000 Tɺʪ/ʨ). ɹʽʣʴʰʽʩʪʴ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʟʘ-

ʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʦʢʝʘʥʽ ʻ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʚ ʽʥ-

ʰʠʭ ʚʦʜʥʠʭ ʪʽʣʘʭ ʪʘʢʠʭ ʷʢ ʦʟʝʨʘ ʯʠ ʨʽʢʠ [12]. 

ʉʝʨʝʜ ʨʽʟʥʠʭ ʬʦʨʤ ʝʥʝʨʛʽʾ ʦʢʝʘʥʫ ʨʦʟʨʽʟʥʷʶʪʴ ʪʝʨʤʘʣʴʥʫ 

ʝʥʝʨʛʽʶ, ʝʥʝʨʛʽʶ ʭʚʠʣʴ, ʝʥʝʨʛʽʶ ʧʨʠʧʣʠʚʽʚ ʪʘ ʪʝʯʽʡ. 

ʅʠʞʯʝ ʧʨʠʚʝʜʝʥʘ ʢʘʨʪʘ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʜʝ ʥʘʡʙʽʣʴʰʝ ʣʶʜʩʪʚʦ 

ʧʦʪʨʝʙʫʻ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʫ ʟʚôʷʟʢʫ ʟ̔ ʚʠʩʦʢʦʶ ʛʫʩʪʦʪʦʶ  ʥʘʩʝ-

ʣʝʥʥʷ. 
 

� 
ʈʠʩ.4.1. ɿʝʤʣʷ ʚʥʦʯʽ 

 

ʅʘ ʨʠʩ.4.1. ʚʢʘʟʘʥʦ ʽʟ ʢʦʩʤʦʩʫ ʦʩʥʦʚʥʽ ʮʝʥʪʨʠ ʟʦʩʝʨʝʜʞʝʥ-

ʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. ʅʘʡʩʚʽʪʣʽʰʽ ʜʽʣʷʥʢʠ ʚʢʘʟʫʶʪʴ 

ʥʘ ʪʝ, ʜʝ ʥʘʡʙʽʣʴʰʝ ʣʶʜʩʪʚʦ ʩʧʦʞʠʚʘʻ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

http://apod.nasa.gov/apod/image/0011/earthlights2_dmsp_big.jpg
http://apod.nasa.gov/apod/image/0011/earthlights2_dmsp_big.jpg
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ʅʘ ʨʠʩ.4.2 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʤʦʞʣʠʚʠʡ ʧʦʪʝʥʮʽʘʣ ʭʚʠʣʴ ʧʦ 

ʚʩʴʦʤʫ ʩʚʽʪʫ, ʚʠʨʘʞʝʥʦʤʫ ʚ ʢʽʣʦʚʘʪʘʭ ʥʘ ʤʝʪʨ ʜʦʚʞʠʥʠ ʭʚʠʣʽ. 

 

 
ʈʠʩ.4.2. ʉʚʽʪʦʚʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʝʥʝʨʛʽʾ ʭʚʠʣʴ [13] 

 

ɺʠʱʝ ʧʨʠʚʝʜʝʥʠʡ ʨʠʩʫʥʦʢ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʥʘʡʙʽʣʴʰ ʙʘʛʘʪʽ 

ʥʘ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ ʧʦʙʝʨʝʞʞʷ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʷʭ 

ʏʠʣʽ, ʧʽʚʜʥʷ ɸʚʩʪʨʘʣʽʾ, ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʦʙʝʨʝʞʞʷ ʅʦʚʦʾ 

ɿʝʣʘʥʜʽʾ, ʯʘʩʪʠʥʠ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ, ɯʨʣʘʥʜʽʾ, ʐʦʪʣʘʥʜʽʾ, ɯʩʣʘʥ-

ʜʽʾ, ʟʘʭʽʜʥʦʾ ʂʘʥʘʜʠ ʽ ʧʽʚʜʝʥʥʦʾ ɸʬʨʠʢʠ. ʎʝ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ 

ʦʟʥʘʯʘʻ, ʱʦ ʮʽ ʜʽʣʷʥʢʠ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʭʚʠʣʴ ʯʝʨʝʟ ʪʝ, ʱʦ ʧʨʠ ʮʴʦʤʫ ʟʘʜʽʷʥʠʡ ʮʽʣʠʡ 

ʨʷʜ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. ʅʘʡʙʽʣʴʰʠʡ ʧʦʪʝʥʮʽʘʣ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ 

ʤʘʶʪʴ ʦʩʪʨʦʚʠ ʪʘ ʧʦʙʝʨʝʞʞʷ ʊʠʭʦʛʦ ʦʢʝʘʥʫ, ʜʝ ʟʘʛʘʣʴʥʘ ʝʥʝʨ-

ʛʽʷ ʭʚʠʣʴ ʟʥʘʯʥʦ ʥʠʞʯʘ ʘʣʝ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʘ ʟʘ ʩʠʣʦʶ ʽ ʥʘʧʨʷ-

ʤʢʦʤ. ʅʘʞʘʣʴ, ʙʽʣʴʰʽʩʪʴ ʦʩʪʨʦʚʽʚ ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʮʠʭ ʪʝʨʠ-

ʪʦʨ̔ʡ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʩʠʣʴʥʦ ʟʘʣʝʞʥʠʤʠ ʚʽʜ ʽʤʧʦʨʪʦʚʘʥʦʾ ʥʘʬʪʠ 

ʪʘ ʚʫʛʽʣʣʷ. 

ʅʘ ʨʠʩ.4.3 ʚʢʘʟʘʥʦ ʪʝʨʠʪʦʨʽʾ, ʷʢʽ ʤʘʶʪʴ ʥʘʡʢʨʘʱʠʡ ʧʦʪʝʥ-

ʮʽʘʣ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ ʚʽʜ ʧʨʠʧʣʠʚʽʚ. ʋ ʟʘʛʘʣʴʥʦʤʫ, ʪʝʨʠ-

ʪʦʨʽʾ ʽʟ ʥʘʡʙʽʣʴʰʠʤʠ ʨʽʟʥʠʮʷʤʠ ʤʽʞ ʚʠʩʦʢʠʤʠ ʽ ʥʠʟʴʢʠʤʠ 

ʭʚʠʣʷʤʠ ʤʘʶʪʴ ʥʘʡʢʨʘʱʠʡ ʧʦʪʝʥʮʽʘʣ. 
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ʈʠʩ.4.3. ʄʽʩʮʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ ʚʽʜ ʧʨʠʧʣʠʚʽʚ 

ɼʞʝʨʝʣʦ: Statkraft Development AS, Olso, February 2006,  

Tidal power: Versatile, Reliable, Renewable 
 

ʇʨʠʧʣʠʚʠ ʦʢʝʘʥʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʮʠʢʣʽʯʥʦʛʦ ʧʽʜʥʷʪʪʷ ʽ ʧʘʜʽʥ-

ʥʷ ʨʽʚʥʷ ʚʦʜʠ ʽ ʻ ʧʝʨʽʦʜʠʯʥʠʤʠ ʚʥʘʩʣʽʜʦʢ ʮʠʢʣʽʯʥʦʛʦ ʚʧʣʠʚʫ 

ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ. ʇʨʠʧʣʠʚʠ ʚʠʥʠʢʘʶʪʴ ʫ ʟʚôʷʟʢʫ ʟ ʥʝʟʥʘʯʥʠʤʠ 

ʟʤʽʥʘʤʠ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʧʨʠʪʷʛʘʥʥʷ ʤʽʞ ɿʝʤʣʝʶ, ʄʽʩʷʮʝʤ ʪʘ 

ʉʦʥʮʝʤ ʽ ʛʝʦʤʝʪʨʠʯʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʧʦʣʦʞʝʥʥʷ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ.  

ʄʽʩʷʮʴ ʻ ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʢʦʥʪʨʦʣʶʻ ʨʠʪʤ ʽ ʚʠʩʦʪʫ 

ʭʚʠʣʴ (ʨʠʩ.4.4). ɺʽʥ ʟʜʽʡʩʥʶʻ ʜʚʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʣʠʚʽʚ ʥʘ ɿʝ-

ʤʣʽ ʚʥʘʩʣʽʜʦʢ ʩʠʣ ʛʨʘʚʽʪʘʮʽʾ. ɺʠʩʦʪʘ ʮʠʭ ʧʽʜʚʠʱʝʥʴ ʢʦʥʪʨʦʣʶ-

ʻʪʴʩʷ ʩʠʣʘʤʠ ʛʨʘʚʽʪʘʮʽʾ ʄʽʩʷʮʷ ʽ ʛʨʘʚʽʪʘʮʽʻʶ ɿʝʤʣʽ. ʋ ʚʠʧʘʜʢʫ 

ʷʢʱʦ ɿʝʤʣʷ ʟʥʘʭʦʜʠʪʴʩʷ ʙʣʠʟʴʢʦ ʜʦ ʄʽʩʷʮʷ, ʪʦ ʚʦʜʘ ʤʦʨʽʚ ʽ 

ʦʢʝʘʥʽʚ ʨʫʭʘʻʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʜʦ ʄʽʩʷʮʷ ʚʥʘʩʣʽʜʦʢ ʙʽʣʴʰʦʾ 

ʩʠʣʠ ʧʨʠʪʷʛʘʥʥʷ. ʅʘ ʧʨʦʪʠʣʝʞʥʽʡ ʩʪʦʨʦʥʽ ɿʝʤʣʽ, ʚʦʜʘ ʨʫʭʘ-

ʻʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʚʽʜ ʄʽʩʷʮʷ. 

ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʚ ʮʴʦʤʫ ʤʽʩʮʽ ɿʝʤʣʽ ʩʠ-

ʣʠ ʛʨʘʚʽʪʘʮʽʾ ʄʽʩʷʮʷ ʻ ʥʘʡʩʣʘʙʰʠʤʠ. ɺʨʘʭʦʚʫʶʯʠ ʜʘʥʫ ʽʥʬʦ-

ʨʤʘʮʽʶ, ɿʝʤʥʘ ʧʦʚʝʨʭʥʷ ʧʦʩʪʽʡʥʦ ʤʘʻ ʜʚʘ ʤʽʩʮʷ ʜʝ ʧʨʠʧʣʠʚʠ 

ʧʽʜʽʡʤʘʶʪʴʩʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʽʜʤʽʪʢʠ ʽ ʜʚʘ ʤʽʩʮʷ ʜʝ ʚʦʥʠ 

ʤʘʶʪʴ ʤʽʥʽʤʘʣʴʥʫ ʚʠʩʦʪʫ ʧʨʦʪʷʛʦʤ ʢʦʞʥʦʛʦ ʮʠʢʣʫ. 
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ʈʠʩ.4.4. ʉʠʣʘ ʛʨʘʚʽʪʘʮʽʾ ʄʽʩʷʮʷ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʨʠʧʣʠʚʠ ʥʘ ʧʣʘʥʝʪʽ ɿʝʤ-

ʣ.̫ ɿʥʽʤʦʢ ʟʨʦʙʣʝʥʠʡ ʩʫʧʫʪʥʠʢʦʤ ɻʘʣʽʣʝʡ ʽʟ ʚʽʜʩʪʘʥʽ ʧʨʠʙʣʠʟʥʦ 6,2 ʤʣʥ ʢʤ 

ʚʽʜ ɿʝʤʣʽ, 16 ʛʨʫʜʥʷ 1992. ɼʞʝʨʝʣʦ: NASA 

 

 ʈʦʟʨʘʭʫʥʦʢ ʯʘʩʫ ʤʽʞ ʧʨʠʧʣʠʚʦʤ ʽ ʚʽʜʧʣʠʚʦʤ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ ʽ ʦʙʝʨʪʘʥʥʷʤ ʄʽʩʷʮʷ ʥʘʚʢʦʣʦ ɿʝʤʣʽ. ʗʢʱʦ 

ʤʽʩʷʮʴ ʙʫʚ ʙʠ ʥʝʨʫʭʦʤʠʡ ʚ ʧʨʦʩʪʦʨʽ, ʪʦ ʮʠʢʣ ʧʨʠʧʣʠʚʫ ʪʨʠʚʘʚ 

ʙʠ 24 ʛʦʜʠʥʠ. ʇʨʦʪʝ, ʤʽʩʷʮʴ ʧʦʩʪʽʡʥʦ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ɿʝ-

ʤʣʽ. ʆʜʠʥ ʦʙʝʨʪ ʟʘʡʤʘʻ ʙʣʠʟʴʢʦ 27 ʜʥʽʚ ʽ ʜʦʜʘʻ ʙʣʠʟʴʢʦ 50 

ʭʚʠʣʠʥ ʮʠʢʣʫ ʧʨʠʣʠʚʫ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʧʦʚʥʠʡ ʮʠʢʣ ʧʨʠʧ-

ʣʠʚʫ ʩʢʣʘʜʘʻ 24 ʛʦʜʠʥʠ ʽ 50 ʭʚʠʣʠʥ. 

ɼʨʫʛʠʡ ʯʠʥʥʠʢ, ʱʦ ʫʧʨʘʚʣʷʻ ʧʨʠʧʣʠʚʘʤʠ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ 

- ʛʨʘʚʽʪʘʮʽʷ ʉʦʥʮʷ. ɺʠʩʦʪʘ ʩʝʨʝʜʥʴʦʛʦ ʩʦʥʷʯʥʦʛʦ ʧʨʠʧʣʠʚʫ 

ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 50% ʩʝʨʝʜʥʴʦʛʦ ʤʽʩʷʯʥʦʛʦ ʧʨʠʧʣʠʚʫ. ʋ ʧʝʚʥʽ 

ʤʦʤʝʥʪʠ ʧʨʦʪʷʛʦʤ ʦʙʝʨʪʘʥʥʷ ʄʽʩʷʮʷ ʥʘʚʢʦʣʦ ɿʝʤʣʽ, ʥʘʧʨʷʤ 

ʡʦʛʦ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʧʨʠʪʷʛʘʥʥʷ ʩʧʽʚʧʘʜʘʻ ʽʟ ʩʦʥʷʯʥʠʤ 

(ʨʠʩ.4.5).  
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ʈʠʩ.4.5. ʉʠʣʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʫʪʚʦʨʝʥʥʶ ʧʨʠʧʣʠʚʽʚ 

 

ʇʨʦʪʷʛʦʤ ʮʴʦʛʦ ʯʘʩʫ ʜʚʘ ʧʨʠʧʣʠʚʠ ʫʪʚʦʨʶʶʪʴ ʪʽʣʘ, ʱʦ ʜ̔ -

ʶʪʴ ʩʧʽʣʴʥʦ, ʩʪʚʦʨʶʶʯʠ ʥʘʡʚʠʱʽ ʽ ʥʘʡʥʠʞʯʽ ʧʨʠʧʣʠʚʠ ʨʦʢʫ. 

ʎʽ ʧʨʠʧʣʠʚʠ ʪʨʠʚʘʶʪʴ ʢʦʞʥʠʭ 14...15 ʜʥʽʚ ʧʨʦʪʷʛʦʤ ʧʦʚʥʦʛʦ ʽ 

ʥʦʚʦʛʦ ʤʽʩʷʮ.̫ 

ʂʦʣʠ ʛʨʘʚʽʪʘʮʽʡʥʘ ʪʷʛʘ ʄʽʩʷʮʷ ʽ ʉʦʥʮʷ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ 

ʧʨʷʤʠʤ ʢʫʪʦʤ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ, ʪʦ ʱʦʜʝʥʥʽ ʢʦʣʠʚʘʥʥʷ ʧʨʠʧʣʠ-

ʚ̔ ʚ ʥʘ ɿʝʤʣʽ ʻ ʥʘʡʤʝʥʰʠʤʠ  (ʨʠʩ.4.6). ʎʽ ʷʚʠʱʘ ʥʘʟʠʚʘʶʪʴʩʷ 

ʩʧʘʜʥʠʤʠ ʧʨʠʣʠʚʘʤʠ  ʽ ʚʦʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʧʝʨʰʦʛʦ ʽ 

ʦʩʪʘʥʥʴʦʛʦ ʢʚʘʨʪʘʣʫ ʤʽʩʷʮʷ. 

ɻʝʦʤʝʪʨʠʯʥʝ ʨʦʟʤʽʱʝʥʥʷ ʄʽʩʷʮʷ ʽ ʉʦʥʮʷ ʚʽʜʥʦʩʥʦ ʧʦʚʝʨʭʥʽ 

ɿʝʤʣʽ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʪʨʴʦʭ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʨʠʧʣʠʚʽʚ. ʋ ʧʽʚ-

ʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʄʝʢʩʠʢʘʥʩʴʢʦʾ ʟʘʪʦʢʠ ʽ ʇʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ɸʟʽʾ, 

ʧʨʠʧʣʠʚʠ ʤʘʶʪʴ ʦʜʠʥ ʤʘʢʩʠʤʫʤ ʽ ʦʜʠʥ ʤʽʥʽʤʫʤ ʟʘ ʜʝʥʴ 

(ʨʠʩ.4.7). ʎʽ ʧʨʠʧʣʠʚʠ ʥʘʟʠʚʘʶʪʴʩʷ ʜʦʙʦʚʠʤʠ.  
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ʈʠʩ.4.6.  ʉʠʣʠ, ʱʦ ʟʘʜʽʷʥʽ ʚ ʫʪʚʦʨʝʥʥʷ ʩʧʘʜʥʠʭ ʧʨʠʧʣʠʚʽʚ 

 

 
ʈʠʩ.4.7.  ʎʠʢʣʠ ʜʦʙʦʚʠʭ ʧʨʠʧʣʠʚʽʚ 

 

ʅʘʧʽʚʜʦʙʦʚʽ ʧʨʠʧʣʠʚʠ ʤʘʶʪʴ ʜʚʘ ʤʽʥʽʤʫʤʠ ʽ ʜʚʘ ʤʘʢʩʠʤʫ-

ʤʠ ʟʘ ʜʝʥʴ (ʨʠʩ.4.8.). ɺʦʥʠ ʧʦʰʠʨʝʥʽ ʥʘ ɸʪʣʘʥʪʠʯʥʦʤʫ ʧʦʙʝ-

ʨʝʞʞʽ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ ʪʘ ɭʚʨʦʧʠ. 
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ʈʠʩ.4.8. ʎʠʢʣʠ ʥʘʧʽʚʜʦʙʦʚʠʭ ʧʨʠʣʠʚʽʚ 

 

ɹʘʛʘʪʦ ʯʘʩʪʠʥ ʩʚʽʪʫ ʤʘʶʪʴ ʩʧʨʘʚʫ ʽʟ ʟʤʽʰʘʥʠʤʠ ʧʨʠʣʠʚʘʤʠ, 

ʜʝ ʤʘʢʩʠʤʫʤʠ ʽ ʤʽʥʽʤʫʤʠ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ (ʨʠʩ.4.9). ʋ 

ʮʠʭ ʧʨʠʣʠʚʘʭ, ʤʠ ʤʘʻʤʦ ʚʠʱʠʡ ʤʘʢʩʠʤʫʤ ʽ ʥʠʞʯʠʡ ʤʽʥʽʤʫʤ 

ʪʘʢ ʩʘʤʦ ʷʢ ʽ  ʥʠʞʯʠʡ ʤʘʢʩʠʤʫʤ ʽ ʥʠʞʯʠʡ ʤʽʥʽʤʫʤ. ɼʦ ʮʴʦʛʦ 

ʪʠʧʫ ʧʨʠʣʠʚʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʧʨʠʧʣʠʚʠ ʥʘʚʢʦʣʦ ʟʘʭʽʜʥʦʛʦ ʧʦʙʝ-

ʨʝʞʞʷ ʂʘʥʘʜʠ ʽ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ  
 

 
ʈʠʩ.4.9. ʎʠʢʣʠ ʟʤʽʰʘʥʠʭ ʧʨʠʣʠʚʽʚ 
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ʄʽʞ ʬʽʟʠʯʥʠʤʠ ʪʽʣʘʤʠ ʜʽʻ ʩʠʣʘ ʚʟʘʻʤʥʦʛʦ ʧʨʠʪʷʛʘʥʥʷ. ʊʘʢʽ 

ʷʚʠʱʘ, ʷʢ ʧʘʜʽʥʥʷ ʪʽʣ ʥʘ ɿʝʤʣʶ, ʨʫʭ ʄʽʩʷʮʷ ʥʘʚʢʦʣʦ ɿʝʤʣʽ, 

ʧʣʘʥʝʪ ʥʘʚʢʦʣʦ ʉʦʥʮʷ ʪʘ ʽʥʰʽ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʩʠʣ ʚʩʝ-

ʩʚʽʪʥʴʦʛʦʪʷʞʽʥʥʷ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ ʛʨʘʚʽʪʘʮʽʡʥʠʤʠ. 

ɸʥʘʣʽʟʫʶʯʠ ʟʘʢʦʥʠ ʂʝʧʣʝʨʘ ʽ ʟʘʢʦʥʠ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ ʪʽʣ 

ʥʘ ɿʝʤʣʽ, ʅʴʶʪʦʥ ʜʽʡʰʦʚ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʩʠʣʠ ʧʨʠʪʷʛʘʥʥʷ 

ʤʘʶʪʴ ʽʩʥʫʚʘʪʠ ʥʝ ʣʠʰʝ ʥʘ ɿʝʤʣʽ, ʘ ʡ ʫ ʢʦʩʤʦʩʽ. 

ɿʘʢʦʥ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʠʣʠ ʧʨʠʪʷʛʘʥʥʷ, ʫʧʝʨʰʝ ʩʬʦʨ-

ʤʫʣʶʚʘʚ ʅʴʶʪʦʥ ʚ 1687 ʨʦʢʫ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʨʫʭʫ ʄʽʩʷʮʷ 

ʥʘʚʢʦʣʦ ɿʝʤʣʽ. ʎʝ ʟʘʢʦʥ ʚʩʝʩʚʽʪʥʴʦʛʦ ʪʷʞʽʥʥʷ: ʙʫʜʴ-ʷʢʽ ʜʚʽ 

ʤʘʪʝʨʽʘʣʴʥʽ ʪʦʯʢʠ ʧʨʠʪʷʛʫʶʪʴʩʷ ʦʜʥʘ ʜʦ ʦʜʥʦʾ ʽʟ ʩʠʣʦʶ, ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʽʡʥʦʶ ʜʦʙʫʪʢʫ ʾʭ ʤʘʩ ʽ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʦʶ ʢʚʘʜ-

ʨʘʪʫ ʚʽʜʩʪʘʥʽ ʤʽʞ ʥʠʤʠ: 

  

2

21

R

MM
GF

Ö
Ö= ,                                 (4.1) 

 

ʜʝ M1 ʽ M2 - ʤʘʩʠ ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʦʯʦʢ; R - ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʠʤʠ; 

G - ʛʨʘʚʽʪʘʮʽʡʥʘ ʩʪʘʣʘ (6,67Ŀ10
-11

 ʅĿʤ
2 
/ʢʛ

2
). 

ʊʦʜʽ, ʩʠʣʘ ʧʨʠʪʷʛʘʥʥʷ ɿʝʤʣʽ ʜʦ ʉʦʥʮʷ ʨʦʟʨʘʭʦʚʫʚʘʪʠʤʝʪʴʩʷ 

ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 
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ʜʝ Mʟ - ʤʘʩʘ ɿʝʤʣʽ; Mʩ - ʤʘʩʘ ʉʦʥʮʷ; cR  - ʚʽʜʩʪʘʥʴ ʤʽʞ ɿʝʤʣʝʶ 

ʽ ʉʦʥʮʝʤ; G - ʛʨʘʚʽʪʘʮʽʡʥʘ ʩʪʘʣʘ. 

ʉʠʣʘ ʧʨʠʪʷʛʘʥʥʷ ɿʝʤʣʽ ʜʦ ʄʽʩʷʮʷ ʨʦʟʨʘʭʦʚʫʚʘʪʠʤʝʪʴʩʷ ʟʘ 

ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 
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ʜʝ Mʟ - ʤʘʩʘ ɿʝʤʣʽ; Mʤ - ʄʽʩʷʮʷ; ʤR  - ʚʽʜʩʪʘʥʴ ʤʽʞ ɿʝʤʣʝʶ ʽ 

ʄʽʩʷʮʝʤ; G - ʛʨʘʚʽʪʘʮʽʡʥʘ ʩʪʘʣʘ. 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʩʠʣʦʶ ʧʨʠʪʷʛʘʥʥʷ ɿʝʤʣʽ ʜʦ ʉʦʥʮʷ ʽ 

ʄʽʩʷʮʷ ʤʘʻ ʚʠʛʣʷʜ: 
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ʆʪʞʝ, ʚʨʘʭʦʚʫʶʯʠ ʬʦʨʤʫʣʫ 4.5 ʙʘʯʠʤʦ, ʱʦ ʩʠʣʘ ʧʨʠʪʷʛʘʥ-

ʥʷ ɿʝʤʣʽ ʜʦ ʉʦʥʮʷ ʫ 176 ʨʘʟʽʚ ʚʠʱʘ ʥʽʞ ɿʝʤʣʽ ʜʦ ʄʽʩʷʮʷ. 

ʅʝʭʘʡ ʚʽʜʩʪʘʥʴ ʚʽʜ ɿʝʤʣʽ ʜʦ ʄʽʩʷʮʷ ʙʫʜʝ ʨʽʚʥʦʶ
ʤR , ʘ ʨʘʜʽ-

ʫʩ ɿʝʤʣʽ ʙʫʜʝ R (ʨʠʩ.4.10). 

 

 
ʈʠʩ.4.10. ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʚʽʜʩʪʘʥʝʡ ʤʽʞ ɿʝʤʣʝʶ ʪʘ ʄʽʩʷʮʝʤ 

 

ʊʦʜʽ, ʩʠʣʘ ʧʨʠʪʷʛʘʥʥʷ ʚ ʪʦʯʮʽ ɸ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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ɼʘʣʽ ʟʥʘʡʜʝʤʦ ʨʽʟʥʠʮʶ ʤʽʞ ʩʠʣʘʤʠ ʧʨʠʪʷʛʘʥʥʷ ʚ ʪʦʯʢʘʭ ɸ ʽ ɹ. 
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ɺʨʘʭʦʚʫʶʯʠ, ʱʦ 
60

1
=
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R
, ʦʪʨʠʤʘʻʤʦ ʩʠʣʫ ʧʨʠʧʣʠʚʫ ʩʧʨʠ-

ʯʠʥʝʥʫ ʄʽʩʷʮʝʤ Tʤ ʪʘ ʩʠʣʫ ʧʨʠʣʠʚʫ ʩʧʨʠʯʠʥʝʥʫ ʉʦʥʮʝʤ ʊʩ: 
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ɼʘʣʽ ʙʫʜʝʤʦ ʤʘʪʠ: 
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ʊʦʙʪʦ, ʭʦʯʘ ʩʠʣʘ ʧʨʠʪʷʛʘʥʥʷ ʉʦʥʮʷ ʫ 176 ʨʘʟʽʚ ʙʽʣʴʰʘ ʥʽʞ ʄʽ-

ʩʷʮʷ, ʘʣʝ ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʄʽʩʷʮʴ ʟʥʘʭʦʜʠʪʴʩʷ ʙʣʠʞʯʝ ʜʦ ɿʝʤʣʽ, 

ʩʠʣʘ ʧʨʠʧʣʠʚʫ ʩʧʨʠʯʠʥʝʥʘ ʥʠʤ ʫ 2,2 ʨʘʟʠ ʚʠʱʘ ʥʽʞ ʉʦʥʮʝʤ. 

ɻʝʥʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʧʣʠʚʽʚ ʽ ʚʽʜʧʣʠ-

ʚʽʚ ʤʦʞʣʠʚʝ ʫ ʧʨʠʙʝʨʝʞʥʠʭ ʟʦʥʘʭ. ʅʘ ʨʠʩ.4.11, 4.12 ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʡ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʽʩʮʝʚʦʩʪʽ, ʜʝ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʣʠʚʦ ʦʪʨʠʤʫ-

ʚʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. 

 

 
ʈʠʩ.4.11. ʄʽʩʮʝʚʽʩʪʴ, ʧʨʠʜʘʪʥʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ  

ʚʽʜ ʧʨʠʧʣʠʚʽʚ ʽ ʚʽʜʣʠʚʽʚ: 1 ï ʜʘʤʙʘ; 2 ï ʪʫʨʙʽʥʘ; 3 ï ʟʘʩʫʚʢʠ 

 

ʗʢ ʧʨʘʚʠʣʦ ʫ ʪʘʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʩʪʚʦʨʶʻʪʴʩʷ ʜʘʤʙʘ, ʚ ʷʢʽʡ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʦʜʥʘ-ʜʚʽ ʪʫʨʙʽʥʠ. ʅʘ ʜʘʤʙʽ ʜʦʜʘʪʢʦʚʦ ʚʩʪʘʥʦʚ-

ʣʶʶʪʴ ʟʘʩʫʚʢʠ ʜʣʷ ʚʧʫʩʢʫ ʽ ʚʠʧʫʩʢʫ ʚʦʜʠ ʫ ʙʘʩʝʡʥ. 
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ʈʠʩ.4.12. ɺʦʜʥʠʡ ʤʣʠʥ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ 

 

ʈʽʚʝʥʴ ʚʦʜʠ ʚ ʜʘʤʙʽ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʩʠʥʫʩʦʾʜʘʣʴʥʠʤ ʟʘʢʦʥʦʤ 

(ʨʠʩ.4.13). 

 

 
ʈʠʩ.4.13. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʙʦʪʠ ʜʘʤʙʠ ʟ ʦʜʥʽʻʶ ʪʫʨʙʽʥʦʶ: 

1 ï ʨʽʚʝʥʴ ʚʦʜʠ ʚ ʤʦʨʽ;  2 ï ʨʽʚʝʥʴ ʚʦʜʠ ʚ ʙʘʩʝʡʥʽ 

ʚʦʜʥʠʡ ʙʘʩʝʡʥ ʤʣʠʥ 

ʤʦʨʝ 
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ɼʦ ʪʦʯʢʠ ɸ ʨʽʚʝʥʴ ʚʦʜʠ ʚ ʤʦʨʽ ʟʨʦʩʪʘʻ. ʋ ʮʝʡ ʤʦʤʝʥʪ ʯʘʩʫ ʜʘʤ-

ʙʠ ʚʽʜʢʨʠʪʽ, ʱʦ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʚʦʜʠ ʫ ʙʘʩʝʡʥʽ. 

ɼʦʩʷʛʥʫʚʰʠ ʪʦʯʢʫ ɸ, ʨʽʚʝʥʴ ʚʦʜʠ ʚ ʤʦʨʽ ʧʦʯʠʥʘʻ ʟʤʝʥʰʫʚʘʪʠʩʴ. ʋ 

ʮʝʡ ʤʦʤʝʥʪ ʯʘʩʫ ʟʘʪʚʦʨʠ ʜʘʤʙʠ ʟʘʢʨʠʚʘʶʪʴʩʷ. ʏʝʨʝʟ ʜʝʷʢʠʡ ʧʨʦ-

ʤʽʞʦʢ ʯʘʩʫ, ʢʦʣʠ ʨʽʚʝʥʴ ʚʦʜʠ ʫ ʙʘʩʝʡʥʽ ʙʫʜʝ ʚʠʱʠʡ ʥʽʞ ʫ ʤʦʨʽ, 

ʟʘʪʚʦʨʠ ʟʥʦʚʫ ʚʽʜʢʨʠʚʘʶʪʴʩʷ. ʋ ʮʝʡ ʯʘʩ ʧʦʯʠʥʘʻʪʴʩʷ ʚʠʨʦʙʣʝʥʥʷ 

ʪʫʨʙʽʥʦʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɺʦʜʘ ʧʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʪʫʨʙʽʥʫ, ʛʝʥʝʨʫʻ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʪʘ ʜʦʭʦʜʠʪʴ ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʨʽʚʥʷ ʫ ʪʦʯʮʽ ɹ, ʜʝ ʟʘ-

ʪʚʦʨʠ ʟʥʦʚʫ ʟʘʢʨʠʚʘʶʪʴʩʷ. ɺʦʜʘ ʫ ʤʦʨʽ ʟʥʦʚʫ ʧʽʜʥʽʤʘʻʪʴʩʷ, ʯʝʨʝʟ 

ʜʝʷʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʟʘʪʚʦʨʠ ʟʥʦʚʫ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʽ ʨʽʚʝʥʴ ʚʦʜʠ 

ʫ ʙʘʩʝʡʥʽ ʪʝʞ ʧʦʯʠʥʘʻ ʟʨʦʩʪʘʪʠ, ʟʥʦʚʫ ʛʝʥʝʨʫʶʯʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. 

ɼʫʞʝ ʯʘʩʪʦ ʥʘ ʜʘʤʙʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʜʚʽ ʪʫʨʙʽʥʠ. ʍʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘ ʨʦʙʦʪʠ ʪʘʢʦʾ ʜʘʤʙʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.4.14. 

 

 
ʈʠʩ.4.14. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʙʦʪʠ ʜʘʤʙʠ ʟ ʜʚʦʤʘ ʪʫʨʙʽʥʘʤʠ: 

1 ï ʨʽʚʝʥʴ ʚʦʜʠ ʚ ʤʦʨʽ;  2 ï ʨʽʚʝʥʴ ʚʦʜʠ ʚ ʙʘʩʝʡʥʽ 

 

ʗʢ ʙʘʯʠʤʦ ʽʟ ʨʠʩ.4.14, ʽʩʥʫʶʪʴ ʧʝʨʽʦʜʠ ʧʨʦʪʷʛʦʤ ʷʢʠʭ ʥʝ ʚʠʨʦ-

ʙʣʷʻʪʴʩʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ. ʈʽʟʥʽ ʢʨʘʾʥʠ ʚʠʨʽʰʫʶʪʴ ʮʶ ʧʨʦʙʣʝʤʫ ʧʦ 
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ʨʽʟʥʦʤʫ. ʅʘʧʨʠʢʣʘʜ ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʘ ʙ ʙʫʣʘ ʧʨʠʩʪʦʩʦʚʘʥʦʶ ʜʦ ʧʨʠʧʣʠʚʽʚ ʽ ʚʽʜʧʣʠʚʽʚ.  

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʽ ʪʝ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʷʢʘ ʛʝʥʝʨʫʻʪʴ-

ʩʷ ʦʜʥʽʻʶ ʪʫʨʙʽʥʦʶ ʥʝ ʜʦʨʽʚʥʶʻ ʧʦʣʦʚʠʥʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ ʛʝ-

ʥʝʨʫʻʪʴʩʷ ʜʚʦʤʘ ʪʫʨʙʽʥʘʤʠ, ʘ ʚʦʥʘ ʻ ʚʠʱʦʶ, ʯʝʨʝʟ ʪʝ, ʱʦ ʯʝʨʝʟ ʥʝʾ 

ʧʨʦʭʦʜʠʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ. ʊʦʤʫ ʜʘʤʙʠ ʟ ʦʜʥʽʻʶ ʪʫ-

ʨʙʽʥʦʶ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘʙʘʛʘʪʦ ʯʘʩʪʽʰʝ. 

ʂʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ ʛʝʥʝʨʫʻʪʴʩʷ ʪʫʨʙʽʥʦʶ, ʥʘʧʨʷʤʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ ʙʘʩʝʡʥʫ ʪʘ ʪʦʧʦʛʨʘʬʽʾ ʤʽʩʮʝʚʦʩʪʽ. 

 

 
 

 ʈʠʩ.4.15. ʈʦʟʨʽʟ ʙʘʩʝʡʥʫ ʙʽʣʷ ʜʘʤʙʠ 
 

ʅʘ ʨʠʩ.4.15, R - ʨʽʚʝʥʴ ʢʦʣʠʚʘʥʥʷ ʧʨʠʣʠʚʫ. ʇʦʟʥʘʯʠʤʦ ʧʣʦʱʫ 

ʙʘʩʝʡʥʫ ɸ, ʪʦʜʽ ʙʫʜʝʤʦ ʤʘʪʠ ʨʽʚʥʷʥʥʷ, ʷʢʝ ʦʧʠʩʫʻ ʚʠʨʦʙʥʠʮʪʚʦ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʫʨʙʽʥʦʶ:  

 

dyygAdAgydE m ÖÖÖÖ=ÖÖÖ= r ,               (4.13) 

 

ʜʝ md - ʤʘʩʘ ʚʦʜʠ; r- ʛʫʩʪʠʥʘ ʚʦʜʠ; g - ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ 

ʧʘʜʽʥʥʷ. 

ʇʦʚʥʘ ʝʥʝʨʛʽʷ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

 

ñ ÖÖÖÖ=

R

dyygAE
0

r ,                         (4.14) 

 

ʘ ʤʘʢʩʠʤʘʣʴʥʘ ʝʥʝʨʛʽʷ ʙʫʜʝ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʴ ʟʘ ʬʦʨʤʫʣʦʶ: 
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2

max
2

1
RgAE ÖÖÖÖ= r .                      (4.15) 

 

ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʷʢʘ 

ʙʫʜʝ ʛʝʥʝʨʫʚʘʪʠʩʴ ʪʫʨʙʽʥʦʶ ʚ ʟʘʛʦʨʦʜʞʝʥʦʤʫ ʙʘʩʝʡʥʽ ʟʘ ʧʝʚ-

ʥʠʡ ʽʥʪʝʨʚʘʣ ʯʘʩʫ, ʪʦ ʜʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʩʪʫʧʥʫ ʬʦʨ-

ʤʫʣʫ: 

2

max
2

1
RgA

T
E ÖÖÖÖ

Ö
= r ,                         (4.16) 

 

ʜʝ ʊ ï ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʤʽʞ ʧʨʠʣʠʚʘʤʠ. 

 

ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʘʤʙʠ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

 
2

max 225,0 RAP ÖÖ= .                          (4.17)                   

 

ʆʜʥʘʢ, ʜʽʡʩʥʘ ʧʦʪʫʞʥʽʩʪʴ ʨʦʟʨʘʭʦʚʫʚʘʪʠʤʝʪʴʩʷ ʟʘ ʥʘʩʪʫʧ-

ʥʦʶ ʬʦʨʤʫʣʦʶ: 

 
2056,0 RAPʜʽʡʩʥʘ ÖÖ= .                        (4.18)                    

 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ R=1,5 ʤ ̔  ɸ=60 ʢʤ
2
, ʪʦʜʽ 

 

305,11060225,0 26

max ºÖÖÖ=P ʄɺʪ,             (4.19)          

 

ʘ  

 

56,75,11060056,0 26 =ÖÖÖ=ʜʽʡʩʥʘP ʄɺʪ.          (4.20)           

 

ʅʘ ʙʽʣʴʰʦʩʪʽ ʜʘʤʙ, ʟ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢ-

ʪʨʦʝʥʝʨʛʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʩʦʩʠ ʜʣʷ ʧʝʨʝʢʘʯʫʚʘʥʥʷ ʚʦʜʠ ʟ ʤʦ-

ʨʷ ʚ ʙʘʩʝʡʥ. ɽʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʨʦʙʦʪʫ ʥʘʩʦʩʽʚ ʻ ʜʫʞʝ ʤʘ-

ʣʝʥʴʢʠʤʠ ʪʘ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 
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QREʥ ÖÖ= 005,0 ,                            (4.21)                       

 

ʜʝ Q- ʦʙôʻʤ ʚʦʜʠ, ʱʦ ʥʘʢʘʯʫʻʪʴʩʷ ʫ ʙʘʩʝʡʥ. 

ɽʥʝʨʛʽʷ, ʱʦ ʛʝʥʝʨʫʻʪʴʩʷ ʪʫʨʙʽʥʦʶ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫ-

ʣʦʶ: 

 

QREʛʝʥ ÖÖ= 605,0 ,                           (4.21)                     

 

ɺʽʜʥʷʚʰʠ ʫ ʬʦʨʤʫʣʽ 4.21 ʚʝʣʠʯʠʥʫ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʥʘ ʨʦʙʦʪʫ ʥʘʩʦʩʽʚ ʦʪʨʠʤʘʻʤʦ ʯʠʩʪʫ ʝʥʝʨʛʽʶ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ 

ʪʫʨʙʽʥʦʶ 

 

QREʯʠʩʪʘ ÖÖ= 6,0 .                             (4.22)                    

 

ʊʦʙʪʦ ʟʙʽʣʴʰʫʶʯʠ R ʫ ʙʘʩʝʡʥʽ, ʤʠ ʦʪʨʠʤʫʻʤʦ ʜʫʞʝ ʟʥʘʯ-

ʥʠʡ ʧʨʠʨʽʩʪ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ɺʽʜʥʦʚʣʶʚʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʢʝʘʥʫ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ ʢʘʪʝ-

ʛʦʨʽʾ [14 - 17]: 

- ʢʦʥʚʝʨʪʝʨʠ ʝʥʝʨʛʽʾ ʭʚʠʣʴ (ʮʽ ʩʠʩʪʝʤʠ ʦʪʨʠʤʫʶʪʴ ʝʥʝʨʛʽʶ 

ʦʢʝʘʥʽʯʥʠʭ ʭʚʠʣʴ ʽ ʧʝʨʝʪʚʦʨʶʶʪʴ ʾʾ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. ɿʘʟʚʠ-

ʯʘʡ, ʮʽ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʙʦ ʚʦʜʥʫ ʢʦʣʦʥʫ, ʘʙʦ ʜʝʷʢʠʡ 

ʚʠʜ ʧʣʘʚʘʶʯʦʛʦ ʘʙʦ ʟʘʥʫʨʝʥʦʛʦ ʙʫʷ, ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨ-

ʛʽʾ ʭʚʠʣʴ. ʇʦʜʽʙʥʦ ʜʦ ʦʢʝʘʥʽʚ, ʜʝʷʢʽ ʦʟʝʨʘ, ʤʦʞʫʪʴ ʪʘʢʦʞ ʚʦʣʦ-

ʜʽʪʠ ʜʦʩʪʘʪʥʴʦʶ ʘʢʪʠʚʥʽʩʪʶ ʭʚʠʣʴ, ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  ʪʝ-

ʭʥʦʣʦʛʽʶ ʢʦʥʚʝʨʪʝʨʘ ʝʥʝʨʛʽʾ ʭʚʠʣ)ɹ; 

- ʧʨʠʧʣʠʚʠ/ʪʝʯʽʾ  (ʮʽ ʩʠʩʪʝʤʠ ʦʪʨʠʤʫʶʪʴ ʝʥʝʨʛʽʶ ʦʢʝʘʥʩʴ-

ʢʠʭ ʧʦʪʦʢʽʚ ʥʠʞʯʝ ʟʘ ʧʦʚʝʨʭʥʶ ʭʚʠʣʽ ʽ ʧʝʨʝʪʚʦʨʶʶʪʴ ʾʭ ʥʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ). ɿʘʟʚʠʯʘʡ, ʮʽ ʩʠʩʪʝʤʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʽʜʚʦʜʥʠʭ 

ʪʫʨʙʽʥ, ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʯʠ ʚʝʨʪʠʢʘʣʴʥʠʭ, ʷʢʽ ʦʙʝʨʪʘʶʪʴʩʷ ʘʙʦ 

ʚ ʦʢʝʘʥʩʴʢʦʤʫ ʧʦʪʦʮʽ, ʘʙʦ ʚ ʧʨʠʧʣʠʚ̔ (ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʘʙʦ 

ʫ ʜʚʦʭ), ʥʘʛʘʜʫʶʯʠ ʮʠʤ ʩʘʤʠʤ ʧʽʜʚʦʜʥʠʡ ʤʣʠʥ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʷʢ ʜʣʷ ʦʢʝʘʥʫ,  ʪʘʢ ʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷ ʫ ʦʟʝʨʘʭ ʪʘ ʨʽʯʢʘʭ); 
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- ʦʢʝʘʥʩʴʢʘ ʪʝʧʣʦʚʘ ʢʦʥʚʝʨʩʽʷ ʝʥʝʨʛʽʾ (ʆʊɽʂ): ʆʊɽʂ ʛʝʥʝ-

ʨʫʻ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʚʥʘʩʣʽʜʦʢ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʝʨʭʥʽ 

ʚʦʜʠ ʽ ʥʘ ʛʣʠʙʠʥʽ.  

ʄʦʨʩʴʢʽ ʭʚʠʣʽ ʤʽʩʪʷʪʴ ʝʥʝʨʛʽʶ ʜʚʦʭ ʚʠʜʽʚ: ʧʦʪʝʥʮʽʘʣʴʥʫ ʽ 

ʢʽʥʝʪʠʯʥʫ. ʇʦʪʝʥʮʽʘʣʴʥʘ ʝʥʝʨʛʽʷ ʟʜʘʪʥʘ ʨʫʭʘʪʠ ʚʦʜʫ ʽʟ ʚʧʘʜʠ-

ʥʠ ʜʦ ʛʨʝʙʝʥʷ. ʂʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʘʩʦʮʽʶʻʪʴʩʷ ʽʟ ʚʦʜʦʶ, ʱʦ ʨʫ-

ʭʘʻʪʴʩʷ ʜʦʚʢʦʣʘ. 

ɼʫʞʝ ʯʘʩʪʦ ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʷʢʱʦ ʛʨʝʙʽʥʴ ʨʫʭʘʻʪʴʩʷ 

ʚʟʜʦʚʞ ʦʢʝʘʥʫ ʽʟ ʰʚʠʜʢʽʩʪʶ 50 ʢʤ/ʛʦʜ, ʪʦ ʽ ʚʦʜʘ ʫ ʛʨʝʙʝʥʽ ʨʫ-

ʭʘʻʪʴʩʷ ʽʟ ʪʘʢʦʶ ʞ ʰʚʠʜʢʽʩʪʶ. ɸʣʝ ʮʝ ʥʝ ʪʘʢ. ʎʝ ʣʠʰʝ ʥʘʛʘʜʫʻ 

ʭʚʠʣʶ ʚʙʦʣʽʚʘʣʴʥʠʢʽʚ ʧʽʜ ʯʘʩ ʬʫʪʙʦʣʴʥʦʛʦ ʤʘʪʯʫ. ʂʦʣʠ ʭʚʠʣʷ 

ʨʫʭʘʻʪʴʩʷ ʚʟʜʦʚʞ ʩʪʘʜʽʦʥʫ, ʚʙʦʣʽʚʘʣʴʥʠʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ 

ʩʚʦʾʭ ʤʽʩʮʷʭ,  ʧʽʜʥʽʤʘʶʯʠʩʴ ʚʛʦʨʫ-ʚʥʠʟ. ʈʫʭ ʚʦʜʠ ʚ ʦʢʝʘʥʽ ʯʠ 

ʤʦʨʽ ï ʘʥʘʣʦʛʽʯʥʠʡ: ʷʢʱʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʤʦʨʩʴʢʽ ʚʦʜʦʨʦʩʪʽ, 

ʯʝʨʝʟ ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʭʚʠʣʽ, ʪʦ ʚʠ ʧʦʙʘʯʠʪʝ, ʱʦ ʚʦʥʠ ʪʘʢʦʞ ʨʫ-

ʭʘʶʪʴʩʷ ʚʛʦʨʫ-ʚʥʠʟ. ʍʚʠʣʽ ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣʴʥʫ ʝʥʝʨʛʽʶ ʯʝʨʝʟ 

ʪʝ, ʱʦ ʛʨʝʙʝʥʽ ʧʽʜʽʡʤʘʶʪʴʩʷ ʥʘʜ ʚʧʘʜʠʥʘʤʠ, ʘ ʢʽʥʝʪʠʯʥʫ - ʚʥʘ-

ʩʣʽʜʦʢ ʥʝʚʝʣʠʢʠʭ ʢʨʫʛʦʚʠʭ ʢʦʣʠʚʘʥʴ. 

ɼʣʷ ʧʽʜʨʘʭʫʥʢʫ ʩʠʣʠ ʦʢʝʘʥʽʯʥʠʭ ʭʚʠʣʴ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʪʨʠ 

ʚʝʣʠʯʠʥʠ: ʧʝʨʽʦʜ ʊ (ʯʘʩ ʤʽʞ ʫʪʚʦʨʝʥʠʤʠ ʛʨʝʙʝʥʷʤʠ); ʚʠʩʦʪʫ 

ʛʨʝʙʝʥʷ h ʪʘ ʰʚʠʜʢʽʩʪʴ ʭʚʠʣʽ V.  

ɼʦʚʞʠʥʘ ʭʚʠʣʽ l ʪʘ ʧʝʨʽʦʜ ʊ ʟʘʣʝʞʘʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, 

ʱʦ ʩʪʚʦʨʶ̒ ʭʚʠʣʽ (ʨʠʩ.4.16). 

ʐʚʠʜʢʽʩʪʴ ʛʣʠʙʠʥʥʠʭ ʭʚʠʣʴ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ 

ʬʦʨʤʫʣʦʶ: 

 

pÖ

Ö
=

2

Tg
V ,                                    (4.23)                                   

 

ʜʝ g ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ (9,8 ʤ/ʩ
2
); ʊ ï ʯʘʩ ʥʘ 

ʫʪʚʦʨʝʥʥʷ ʩʫʩʽʜʥʽʭ ʛʨʝʙʝʥʽʚ, ʩ. 
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ʈʠʩ.4.16. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʚʠʣʴ [16] 
 

 
 

ʈʠʩ.4.17. ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʭʚʠʣʽ [16] 



 49 

ɼʦʚʞʠʥʘ ʭʚʠʣʽ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

p
l

Ö

Ö
=Ö=

2

2Tg
TV .                              (4.24)                          

 

ɼʣʷ ʭʚʠʣʽ ʜʦʚʞʠʥʦʶ l ʽ ʧʝʨʽʦʜʦʤ ʊ ʪʘ ʚʠʩʦʪʦʶ ʛʨʝʙʝʥʷ ʡ 

ʛʣʠʙʠʥʦʶ ʚʧʘʜʠʥʠ h, ʧʦʪʝʥʮʽʘʣʴʥʘ ʝʥʝʨʛʽʷ ʨʫʭʫ ʟʘ ʦʜʠʥʠʮʶ 

ʯʘʩʫ ʥʘ ʦʜʠʥʠʮʶ ʜʦʚʞʠʥʠ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

T

hgm
Pʧʦʪ

ÖÖ
º ,                            (4.25)                                

 

ʜʝ m ï ʚʘʛʘ ʚʦʜʠ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʠʥʠʮʶ ʜʦʚʞʠʥʠ (
p

l h
Ö

2
);  

h -  ʟʤʽʥʘ ʚʠʩʦʪʠ ʭʚʠʣʽ (ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʘ h). 

ʊʦʜʽ 

2

16

1

82
hg

h
g

h
Pʧʦʪ ÖÖÖÖ=ÖÖö

÷

õ
æ
ç

å
ÖÖº lr

pl

p
r .     (4.26) 

 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ 
p

l
Ö

Ö
=

2

2Tg
  ʦʪʨʠʤʘʻʤʦ ʧʦʚʥʫ ʚʝʣʠʯʠʥʫ 

ʝʥʝʨʛʽʾ ʭʚʠʣʽ (ɺʪ ʥʘ ʦʜʠʥʠʮʶ ʜʦʚʞʠʥʠ):  

 

2 2

32

g T H
P
r

p

Ö Ö Ö
=

Ö
,                              (4.27) 

                                           

ʜʝ: ɟ ï ʛʫʩʪʠʥʘ ʤʦʨʩʴʢʦʾ ʚʦʜʠ = 1,025 ʢʛ/m
3
, g - ʧʨʠʩʢʦʨʝʥʥʷ 

ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ, 9,8 ʤ/ʩ
2
; T - ʧʝʨʽʦʜ ʭʚʠʣʽ (ʩ); H - ʚʠʩʦʪʘ ʭʚʠʣʽ 

(ʤ). 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʯʝʥʠʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʮʽʣʠʡ ʨʷʜ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ ʽʟ ʭʚʠʣʴ. ɹʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ 

ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʷʢ ʥʘ ʧʦʚʝʨʭʥʽ ʪʘʢ ʽ ʫ ʩʘʤʽʡ ʪʦʚʱʽ ʚʦ-
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ʜʠ. ʊʘʢʦʞ  ʚʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʚʦʾʤ ʨʦʟʤʽʱʝʥʥʷʤ ʚʽʜʥʦʩʥʦ 

ʭʚʠʣʴ, ʟ ʷʢʠʤʠ ʚʦʥʠ ʚʟʘʻʤʦʜʽʶʪʴ ʪʘ ʟʘ ʩʧʦʩʦʙʘʤʠ ʧʝʨʝʪʚʦʨʝʥ-

ʥʷ ʝʥʝʨʛʽʾ ʭʚʠʣʴ ʥʘ ʽʥʰʽ ʬʦʨʤʠ ʝʥʝʨʛʽʾ, ʟʘʟʚʠʯʘʡ ʝʣʝʢʪʨʦʝʥʝʨ-

ʛʽʶ. ʅʠʞʯʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘ-

ʣʠʩʴ ʨʷʜʦʤ ʚʯʝʥʠʭ ʽ ʜʦʩʣʽʜʥʠʢʽʚ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʽ ʟ ʤʝʪʦʶ 

ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ ʽʟ ʭʚʠʣʴ [18-20]. 

ʇʨʠʩʪʨʦʾ ʪʝʨʤʽʥʘʪʦʨʠ, ʨʦʟʤʽʱʫʶʪʴʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʥʘʧʨʷʤʫ ʨʫʭʫ ʭʚʠʣʽ. ʎʽ ʧʨʠʩʪʨʦʾ ʟʘʟʚʠʯʘʡ ʻ ʙʝʨʝʛʦʚʠʤʠ ʘʙʦ 

ʧʨʠʙʝʨʝʞʥʠʤʠ. ɺʦʜʥʘ ʢʦʣʦʥʘ, ʱʦ ʩʪʚʦʨʶʻ ʧʦʩʪʽʡʥʝ ʢʦʣʠʚʘʥ-

ʥ,̫  ʧʨʠʪʘʤʘʥʥʘ ʪʝʨʤʽʥʘʪʦʨʘʤ ʫ ʷʢʠʭ ʚʦʜʘ ʚʚʦʜʠʪʴʩ ̫ʯʝʨʝʟ ʚʽ-

ʜʢʨʠʪʠʡ ʦʪʚʽʨ. ɼʽʷ ʭʚʠʣʽ ʟʤʫʰʫʻ ʟʘʭʦʧʣʝʥʫ ʚʦʜʥʫ ʢʦʣʦʥʫ ʧʨʦ-

ʩʫʚʘʪʠʩʷ ʚʧʝʨʝʜ ʽ ʚʥʠʟ ʧʦʜʽʙʥʦ ʜʦ ʧʦʨʰʥʷ, ʪʠʤ ʩʘʤʠʤ ʩʧʨʠʯʠ-

ʥʷʶʯʠ ʨʫʭ ʧʦʚʽʪʨʷ, ʷʢʝ ʦʙʝʨʪʘʻ ʪʫʨʙʽʥʫ (ʨʠʩ.4.18). 

  

 
ʈʠʩ.4.18.  ʍʚʠʣʴʦʚʽ ʪʝʨʤʽʥʘʪʦʨʠ 

ɺʽʜʩʪʫʧʘʶʯʘ ʭʚʠʣʷ  

ʟʘʩʤʦʢʪʫʻ ʧʦʚʽʪʨʷ ʥʘʟʘʜ  

ʊʫʨʙʽʥʘ ʦʙʝʨʪʘʻʪʴʩʷ ʫ ʪʦʤʫ ʞ ʥʘʧʨʷʤʢʫ, 

ʱʦ ʽ ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ  

 

ʇʦʩʪʫʧʘʶʯʘ ʭʚʠʣʷ  

ʚʠʰʪʦʚʭʫʻ ʧʦʚʽʪʨʷ 
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 ʇʦʩʣʘʙʣʶʚʘʯʽ ʭʚʠʣ ɹ - ʜʦʚʛʽ ʙʘʛʘʪʦʩʝʛʤʝʥʪʥ̔ , ʧʣʘʚʘʶʯʽ 

ʩʪʨʫʢʪʫʨʠ, ʱʦ ʦʨʽʻʥʪʦʚʘʥ ̔ ʧʘʨʘʣʝʣʴʥʦ ʥʘʧʨʷʤʫ ʭʚʠʣʴ 

(ʨʠʩ.4.19). ʍʚʠʣʽ ʨʽʟʥʦʾ ʚʠʩʦʪʠ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʚʟʜʦʚʞ ʮʠʭ 

ʧʨʠʩʪʨʦʾʚ ʩʪʚʦʨʶʶʪʴ ʟʛʠʥʘʥʥʷ ʪʘ ʨʦʟʛʠʥʘʥʥʷ ʫ ʤʽʩʮʽ 

ʟôʻʜʥʘʥʥʷ ʩʝʛʤʝʥʪʽʚ, ʷʢʽ ʟôʻʜʥʫʶʪʴʩʷ ʽʟ ʛʽʜʨʘʚʣʽʯʥʠʤʠ ʥʘʩʦʩʘ-

ʤʠ ʯʠ ʽʥʰʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ.4.19.  ʇʦʩʣʘʙʣʶʚʘʯ ʭʚʠʣʴ 

 

ʇʨʠʩʪʨʦʾ ʽʟ ʧʽʜʚʠʱʝʥʠʤʠ ʢʨʘʷʤʠ ʤʘʶʪʴ ʨʝʟʝʨʚʫʘʨʠ, ʷʢʽ ʟʘ-

ʧʦʚʥʶʶʪʴʩʷ ʭʚʠʣʷʤʠ ʜʦ ʨʽʚʥʷ, ʱʦ ʚʠʱʠʡ ʟʘ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ 

ʦʢʝʘʥʫ. ɺʦʜʘ ʧʦʪʽʤ ʚʠʧʫʩʢʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʣ ʛʨʘʚʽʪʘʮʽʾ 

ʥʘʟʘʜ  ʚ ʦʢʝʘʥ (ʨʠʩ.4.20). ɽʥʝʨʛʽʷ ʚʠʧʫʩʢʘʻʤʦʾ ʚʦʜʠ ʟʜʽʡʩʥʶʻ 

ʦʙʝʨʪʘʥʥʷ ʛʽʜʨʦʪʫʨʙʽʥ. ʊʘʢ ʧʦʙʫʜʦʚʘʥʽ ʤʦʨʩʴʢʽ ʩʫʜʥʘ ʪʘʢʦʞ 

ʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ ʝʥʝʨʛʽʶ. ʎʽ ʧʣʘʚʘʶʯʽ ʧʣʘʪ-

ʬʦʨʤʠ ʩʪʚʦʨʶʶʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʧʨʦʧʫʩʢʘʶʯʠ ʚʦʜʫ ʯʝʨʝʟ 

ʚʥʫʪʨʽʰʥʽ ʪʫʨʙʽʥʠ, ʘ ʧʦʪʽʤ ʧʦʚʝʨʪʘʶʯʠ ʾʾ ʥʘʟʘʜ ʚ ʤʦʨʝ. 

 

ʇʽʜʚʦʜʥʘ ʧʣʘʪʬʦʨʤʘ  

ɿʘʜʥʷ ʯʘʩʪʠʥʘ ʧʦʥʪʦʥʫ 

ʎʝʥʪʨ ʧʦʥʪʦʥʫ 

ʇʝʨʝʜʥʷ ʯʘʩʪʠʥʘ ʧʦʥʪʦʥʫ 

ʈʽʚʝʥʴ  ʫʪʨʠʤʘʥʥʷ  

ʥʘ ʚʦʜʥʽʡ ʧʦʚʝʨʭʥʽ 
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� 
ʈʠʩ.4.20. ʇʨʠʩʪʨʦʾ ʽʟ ʧʽʜʚʠʱʝʥʠʤʠ ʢʨʘʷʤʠ 

 

ɸʙʩʦʨʙʝʨʠ - ʧʣʘʚʘʶʯʽ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʢʦʤʧʦ-

ʥʝʥʪʽʚ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ ʟʘʚʜʷ-

ʢʠ ʜʽʾ ʭʚʠʣʴ (ʧʣʘʚʘʶʯʠʡ ʙʫʡ ʚʩʝʨʝʜʠʥʽ ʥʝʨʫʭʦʤʦ ʟʘʢʨʽʧʣʝʥʦʛʦ 

ʮʠʣʽʥʜʨʘ) (ʨʠʩ.4.21). ɺʽʜʥʦʩʥʠʡ ʨʫʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʦ-

ʛʦ, ʱʦʙ ʫʧʨʘʚʣʷʪʠ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʤʠ ʘʙʦ ʛʽʜʨʘʚʣʽʯʥʠʤʠ 

ʢʦʥʚʝʨʪʝʨʘʤʠ ʝʥʝʨʛʽʾ. 
 

 
ʈʠʩ.4.21. ɸʙʩʦʨʙʝʨʠ 

http://www.mywindpowersystem.com/wp-content/uploads/2009/09/alternative-energy-overtopping-devices.jpg
http://www.mywindpowersystem.com/wp-content/uploads/2009/09/alternative-energy-overtopping-devices.jpg
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ʑʦʜʦ ʧʨʠʧʣʠʚʽʚ ʽ ʚʽʜʧʣʠʚʽʚ, ʪʦ ʟʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʱʦ-

ʨʽʯʥʦ ʦʪʨʠʤʘʪʠ ʙʣʠʟʴʢʦ1800 ʊɺʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʎʝ ʤʦʞʣʠʚʦ 

ʟʜʽʡʩʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʚʦʜʥʠʭ ʪʫʨʙʽʥ (ʨʠʩ.4.22). ɽʥʝʨʛʽʷ 

ʧʨʠʣʠʚʽʚ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʚʽʜ-

ʥʦʚʣʶʚʘʣʴʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʦʩʢʽʣʴʢʠ ʧʨʦʛʥʦʟ ʧʨʠʧʣʠʚʽʚ ʽ 

ʚʽʜʧʣʠʚʽʚ ʻ ʙʽʣʴʰ ʧʝʨʝʜʙʘʯʫʚʘʥʠʤ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʝʥʝʨʛʽʾ ʩʦʥʮʷ ʯʠ ʚʪ̔ʨʫ.  

 

 
ʈʠʩ.4.22. ʊʫʨʙʽʥʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ ʽʟ ʧʨʠʧʣʠʚʽʚ ʪʘ ʚʽʜʧʣʠʚʽʚ 

 

ɽʣʝʢʪʨʦʝʥʝʨʛʽʶ ʪʘʢʦʞ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʽ ʟ ʦʢʝʘʥʩʴʢʠʭ ʪʝ-

ʯʽʡ. ɰʭ ʧʝʨʝʚʘʛʦʶ ʻ ʪʝ, ʱʦ ʚʦʥʠ ʚʽʜʥʦʩʥʦ ʧʦʩʪʽʡʥʽ ʽ ʧʨʦʪʽʢʘʶʪʴ 

ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʪʦʢʽʚ ʧʨʠʧʣʠʚʽʚ ʯʠ ʚʽʜʧʣʠ-

ʚʽʚ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʟʤʽʥʶʶʪʴ ʱʦʜʝʥʥʦ ʩʚʽʡ ʥʘʧʨʷʤ. 

ʐʚʠʜʢʦʩʪʽ ʦʢʝʘʥʽʯʥʠʭ ʪʝʯʽʡ ʟʥʘʯʥʦ ʥʠʞʯʽ, ʥʽʞ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʽʚ. ʎʝ ʻ ʩʫʪʪʻʚʠʤ ʱʦʜʦ ʾʭ ʢʦʨʠʩʥʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪ-

ʨʦʝʥʝʨʛʽʾ, ʪʦʤʫ ʱʦ ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ, ʷʢʘ ʧʨʠʩʫʪʥʷ ʫ ʧʣʘʚʘʶ-

ʯʠʭ ʪʽʣʘʭ ʧʨʦʧʦʨʮʽʡʥʘ ʢʚʘʜʨʘʪʫ ʾʭ ʰʚʠʜʢʦʩʪʽ. ʇʨʦʪʝ, ʙʽʣʴʰ 

ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʝʥʝʨʛʽʶ, ʷʢʫ ʤʦʞʥʘ ʦʪʨʠ-

ʤʘʪʠ ʽʟ ʚʦʜʥʦʛʦ ʪʽʣʘ ʻ ʛʫʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ: ʚʦʜʘ ʧʨʠʙʣʠʟʥʦ ʫ 
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835 ʨʘʟʽʚ ʱʽʣʴʥʽʰʘ ʥʽʞ ʚʽʪʝʨ. ʊʦʤʫ, ʥʘʧʨʠʢʣʘʜ, ʪʝʯʽʷ ʰʚʠʜʢʽʩ-

ʪʶ 5-ʚʫʟʣʽʚ ʤʘʻ ʝʢʚʽʚʘʣʝʥʪ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚʽʪʨʫ ʙʽʣʴʰ ʥʽʞ 

160 ʢʽʣʦʤʝʪʨʽʚ ʟʘ ʛʦʜʠʥʫ. ʆʩʴ ʯʦʤʫ ʦʢʝʘʥʽʯʥʽ ʪʝʯʽʾ ʻ ʧʦʪʝʥʮʽʡ-

ʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ. 

ʊʝʭʥʦʣʦʛʽʾ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ ʽʟ ʦʢʝʘʥʽʯʥʠʭ ʪʝʯʽʡ, ʭʦʯʘ ʽ ʨʦ-

ʟʚʠʚʘʶʪʴʩʷ ʜʦʩʠʪʴ ʰʚʠʜʢʦ, ʘʣʝ ʱʝ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʘʥʥʽʡ ʩʪʘ-

ʜʽʾ, ʽ ʪʽʣʴʢʠ ʜʝʢʽʣʴʢʘ ʧʨʦʪʦʪʠʧʽʚ ʪʘ ʧʦʢʘʟʦʚʠʭ ʦʜʠʥʠʮʴ ʙʫʣʠ 

ʧʨʦʪʝʩʪʦʚʘʥʽ. ʆʜʥʠʤ ʽʟ ʙʘʛʘʪʦʦʙʽʮʷʶʯʠʭ ʧʽʜʭʦʜʽʚ ʦʪʨʠʤʘʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽʟ ʪʝʯʽʡ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʚʦʜʥʠʭ ʪʫʨʙʽʥ. ɿʘ 

ʩʚʦʻʶ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʚʦʥʠ ʧʦʜʽʙʥʽ ʜʦ ʚʽʪʨʦʚʠʭ ʪʫʨʙʽʥ. ɺʦ-

ʥʠ ʤʘʶʪʴ ʣʦʧʘʪʽ, ʨʦʪʦʨ, ʛʝʥʝʨʘʪʦʨʠ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʙʝʨʪʦ-

ʚʦʾ ʝʥʝʨʛʽʾ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʪʘ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ. ʇʦʩʪʠ, 

ʢʘʙʝʣʽ ʪʘ ʘʥʢʝʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʫʨʙʽʥʘʤ ʥʝʨʫʭʦʤʠʡ ʩʪʘʥ ʚʽʜ-

ʥʦʩʥʦ ʪʝʯʽʡ, ʟ ʷʢʠʤʠ ʚʦʥʠ ʚʟʘʻʤʦʜʽʶʪʴ. ʇʨʦʪʦʪʠʧʠ ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʦ-ʦʩʴʦʚʠʭ ʪʫʨʙʽʥ, ʧʦʜʽʙʥʠʭ ʜʦ ʚʽʪʨʦʚʠʭ, ʨʦʟʤʽʱʫʶʪʴʩʷ 

ʚʟʜʦʚʞ ʧʦʪʦʢʫ ʪʝʯʽʾ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʜʝʢʽʣʴʢʘ ʪʘʢʠʭ ʪʫ-

ʨʙʽʥ ʚʞʝ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʽ ʧʝʨʝʚʽʨʝʥʽ. ʆʜʠʥ ʽʟ ʪʠʧʽʚ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦ-ʦʩʴʦʚʠʭ ʪʫʨʙʽʥ ʙʫʚ ʧʨʦʪʝʩʪʦʚʘʥʠʡ ʚ ʗʧʦʥʽʾ [21]. ʅʘ 

ʨʠʩ.4.23 ʧʨʠʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʪʫʨʙʽʥ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʦʝ-

ʥʝʨʛʽʾ ʽʟ ʧʦʪʦʢʽʚ ʧʨʠʧʣʠʚʽʚ ʯʠ ʚʽʜʧʣʠʚʽʚ ʤʽʞʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʰʝʣʴʬʫ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʽ ʜʣʷ ʦʢʝʘʥʽʯʥʠʭ ʧʦʪʦʢʽʚ. 

 

 
ʈʠʩ.4.23. ʇʨʠʢʣʘʜʠ ʪʫʨʙʽʥ ʜʣʷ ʦʢʝʘʥʩʴʢʠʭ ʪʝʯʽʡ 

ʊʫʨʙʽʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʣʘʰʪʦʚʘʥʽ ʥʘ ʜʥʽ ʨʽʟʥʠʤʠ ʰʣʷʭʘʤʠ. 

ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʻ ʧʨʠʚ'ʷʟʫʚʘʥʥʷ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʙʝʣʶ, ʚʠ-

ʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʥʦʩʥʦ ʧʦʩʪʽʡʥʠʡ ʧʦʪʽʢ, ʱʦʙ ʟʙʝʨʝʛʪʠ ʣʦʢʘʣʽ-
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ʟʘʮʽʶ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ. ʎʝ ʯʘʩʪʢʦʚʦ ʥʘʛʘʜʫʻ ʧʦʣʽʪ ʧʦʚʽʪʨʷʥʦʛʦ 

ʟʤʽʷ: ʧʦʚʽʪʨʷʥʠʤ ʟʤʽʻʤ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʻ ʪʫʨʙʽʥʘ, ʘ ʣʶʜʠ-

ʥʦʶ - ʷʢʽʨ. ʂʨʽʤ ʪʦʛʦ, ʢʦʥʮʝʥʪʨʘʪʦʨʠ (ʢʦʞʫʭʠ) ʤʦʞʫʪʴ ʨʦʟʤʽ-

ʱʫʚʘʪʠʩʴ ʥʘʚʢʦʣʦ ʣʦʧʘʪʝʡ, ʱʦʙ ʟʙʽʣʴʰʠʪʠ ʚʦʜʥʠʡ ʧʦʪʽʢ ʽ ʚʠ-

ʭʽʜ ʝʥʝʨʛʽʾ ʟ̔ ʪʫʨʙʥ̔ʠ. 

ʅʘ ʚʝʣʠʢʠʭ ʧʣʦʱʘʭ ʟ̔ ʧʦʪʫʞʥʠʤʠ ʪʝʯʽʷʤʠ, ʚʦʜʥʽ ʪʫʨʙʽʥʠ 

ʤʦʞʫʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʴ ʛʨʫʧʘʤʠ, ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʪʘʢ ʟʚʘ-

ʥʠʭ ʬʝʨʤ, ʘʥʘʣʦʛʽʯʥʦ ʚʽʪʨʷʥʠʤ ʪʫʨʙʽʥʘʤ.  

ʇʝʨʝʜ ʪʠʤ, ʷʢ ʤʦʨʩʴʢʘ ʝʥʝʨʛʽʷ ʪʝʯʽʡ ʟʤʦʞʝ ʧʦʚʥʽʩʪʶ ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʪʠʩʷ, ʮʽʣʠʡ ʨʷʜ ʪʝʭʥʽʯʥʠʭ ʚʠʢʣʠʢʽʚ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʧʦʜʦʣʘʥʠʡ. ʆʜʥʠʤ ʽʟ ʥʠʭ ʻ ʧʦʟʙʘʚʣʝʥʥʷ ʚʽʜ ʢʘʚʽʪʘʮʽʾ (ʫʪʚʦ-

ʨʝʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʙʫʣʴʙʘʰʦʢ), ʱʦ ʩʪʚʦʨʶʶʪʴ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ 

ʪʘ ʽʩʪʦʪʥʦ ʩʢʦʨʦʯʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ. ɯʥʰʠ-

ʤʠ ʥʝʛʘʪʠʚʘʤʠ ʻ ʙʦʨʦʪʴʙʘ ʽʟ ʤʦʨʩʴʢʠʤʠ ʥʘʨʦʩʪʷʤʠ, ʢʦʨʦʟʽʻʶ 

ʪʘ ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʥʦʾ ʥʘʜʽʡʥʦʩʪʽ. ʋ ʜʘʥʠʡ ʯʘʩ ʜʦʩʣʽ-

ʜʥʠʢʠ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʧʨʦʚʦʜʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʧʦʜʦ-

ʣʘʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ. ʄʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʪʦ-

ʨʘ ʽ ʧʽʜʪʨʠʤʢʘ ʪʫʨʙʽʥ ʻ ʟʥʘʯʥʦ ʩʢʣʘʜʥʽʰʠʤʠ ʟʘʜʘʯʘʤʠ ʧʦʨʽʚ-

ʥʷʥʦ ʽʟ ʥʘʟʝʤʥʠʤʠ ʚʽʪʨʦʚʠʤʠ ʨʦʪʦʨʘʤʠ ʪʘ ʪʫʨʙʽʥʘʤʠ, ʱʦ ʚ ʢʽ-

ʥʮʝʚʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦ ʚʠɦʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡ-

ʥʠʭ ʚʠʪʨʘʪ. ʇʨʦʪʝ, ʦʩʢʽʣʴʢʠ ʚʞʝ ʦʪʨʠʤʘʥʠʡ ʧʝʚʥʠʡ ʜʦʩʚʽʜ, 

ʚʯʝʥʽ ʤʦʞʣʠʚʦ ʟʤʦʞʫʪʴ ʧʦʜʦʣʘʪʠ ʮʽ ʧʝʨʝʰʢʦʜʠ ʽ ʚ ʧʦʜʘʣʴʰʦ-

ʤʫ ʤʘʪʠʤʫʪʴ ʫʩʧʽʭ ʫ ʦʪʨʠʤʘʥʥʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘʢʠʤ ʯʠʥʦʤ. 

ʇʝʨʝʜʘʯʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽʟ ʤʦʨʩʴʢʦʛʦ ʰʝʣʴʬʫ ʥʘ ʙʝʨʝʛʦʚʝ 

ʧʦʙʝʨʝʞʞʷ ʚʠʤʘʛʘʪʠʤʝ ʧʨʦʢʣʘʜʘʥʥʷ ʧʽʜʚʦʜʥʠʭ ʢʘʙʝʣʽʚ. ʅʘ 

ʜʘʥʠʡ ʯʘʩ ʧʨʘʮʶʶʯʽ ʢʦʤʝʨʮʽʡʥʽ ʪʫʨʙʽʥʠ ʜʣʷ ʦʢʝʘʥʽʯʥʠʭ ʪʝʯʽʡ 

ʥʝ ʟôʻʜʥʘʥʥʽ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʙʝʣʽʚ, ʧʨʦʪʝ, ʧʽʜʚʦʜʥʘ ʢʘʙʝʣʴʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʥʘ ʜʘʥʠʡ ʯʘʩ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ɭʚʨʦʧʽ 

ʜʣʷ ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽʟ ʚʽʪʨʦʚʠʭ ʪʫʨʙʽʥ ʤʦʨʩʴʢʦʛʦ ʧʦ-

ʙʝʨʝʞʞʷ ʜʦ ʝʣʝʢʪʨʦʩʠʣʦʚʠʭ ʧʽʜʩʪʘʥʮʽʡ ʩʫʰʽ. 

ʊʘʢʦʞ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ 

ʦʢʝʘʥʫ. ɺʦʜʠ ʙʘʛʘʪʴʦʭ ʨʘʡʦʥʽʚ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʧʦʛʣʠʥʘʶʪʴ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʦʥʷʯʥʦʛʦ ʪʝʧʣʘ, ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʷʢʦʛʦ ʘʢʫ-

ʤʫʣʶʻʪʴʩʷ ʫ ʚʝʨʭʥʽʭ ʧʣʘʩʪʘʭ ʽ ʣʠʰʝ ʫ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʫ ʥʠʞʥʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʩʪʚʦʨʶʻʪʴʩʷ 
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ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ, ʷʢʘ ʦʩʦʙʣʠʚʦ ʜʦʙʨʝ ʚʠʨʘʞʝʥʘ ʫ ʪʨʦʧʽʯʥʠʭ 

ʰʠʨʦʪʘʭ, ʜʝ ʧʦʚʝʨʭʥʷ ʚʦʜʠ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ 27 
0
ʉ, ʘ ʥʘ ʛʣʠʙʠʥʽ 

600 ʤʝʪʨʽʚ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʜʘʻ ʜʦ 2é3,5 ʛʨʘʜʫʩʽʚ. ʅʘ ʨʠʩ.4.24 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʽʟ ʨʦʩ-

ʪʦʤ ʛʣʠʙʠʥʠ. 

 

ʈʠʩ.4.24. ɿʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʽʟ ʛʣʠʙʠʥʦʶ 

 ɿ ʢʽʥʮʷ 20-ʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ ʣʶʜʩʪʚʦ ʧʦʯʘʣʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠ ʛʽʜʨʦʪʝʨʤʘʣʴʥʫ ʝʥʝʨʛʽʶ, ʪʦʙʪʦ ʝʥʝʨʛʽʶ, ʜʞʝʨʝʣʦʤ ʷʢʦʾ 

ʻ ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʚʝʨʭʥʽʭ ʪʘ ʥʠʞʥʽʭ ʛʦʨʠʟʦʥʪʽʚ ʤʦʨʩʴʢʦʾ 

ʚʦʜʠ. ʇʨʦʮʝʩ, ʟʚʘʥʠʡ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʦʢʝʘ-

ʥʫ (ʇʊɽʆ), ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʧʣʦ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʦʢʝʘʥʘʤʠ ɿʝ-

ʤʣʽ, ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ.  

ʈʦʟʨʽʟʥʷʶʪʴ ʚʽʜʢʨʠʪʠʡ, ʟʘʤʢʥʫʪʠʡ ʪʘ ʢʦʤʙʽʥʦʚʘʥʠʡ (ʛʽʙʨʠ-

ʜʥʠʡ) ʮʠʢʣʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʦʢʝʘʥʫ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʽʜʢʨʠʪʦʛʦ ʮʠʢʣʫ ʧʨʘʮʶʻ ʟʘ ʨʘʭʫʥʦʢ 

ʪʦʛʦ, ʱʦ ʚʦʜʘ ʟʜʘʪʥʘ ʟʘʢʠʧʘʪʠ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʫ 

ʚʘʢʫʫʤʽ. ɺ ʪʘʢʽʡ ʩʠʩʪʝʤʽ ʪʝʧʣʘ ʚʦʜʘ ʽʟ ʧʦʚʝʨʭʥʽ ʟʘʢʘʯʫʻʪʴʩʷ ʫ 
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ʚʘʢʫʫʤʥʫ ʢʘʤʝʨʫ, ʜʝ ʚʥʘʩʣʽʜʦʢ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ (1,400 ʇʘ) ʤʦʨ-

ʩʴʢʘ ʚʦʜʘ ʟʘʢʠʧʘʻ ʪʘ ʚʠʧʘʨʦʚʫʻʪʴʩʷ ʧʨʠ ʥʠʟʴʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. 

ɼʘʣʽ ʧʘʨʘ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʦʙʝʨʪʘʻ ʪʫʨʙʽʥʫ ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ. 

ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʧʘʨʠ ʯʝʨʝʟ ʪʫʨʙʽʥʫ, ʚʦʥʘ ʘʙʦ ʢʦʥʜʝʥʩʫʻʪʴ-

ʩʷ ʰʣʷʭʦʤ ñʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʫò ʟ ʭʦʣʦʜʥʦʶ ʤʦʨʩʴʢʦʶ ʚʦʜʦʶ 

ʯʠ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʝʧʣʦʦʙʤʽʥʥʠʢ, ʷʢʠʡ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʭʦʣʦ-

ʜʥʦʶ ʚʦʜʦʶ ʽʟ ʜʥʘ. ʇʦʜʽʙʥʽ ʩʪʘʥʮʽʾ ʟ ʫʩʧʽʭʦʤ ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʘ 

ʂʫʙʽ, ʘ ʪʘʢʦʞ ʙʽʣʷ ʤʽʩʪʘ ɸʙʽʜʞʘʥʘ (ɹʝʨʝʛ ʉʣʦʥʦʚʦʾ ʂʽʩʪʢʠ). 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʽʜʢʨʠʪʦʛʦ ʮʠʢʣʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʨʤʘ-

ʣʴʥʦʾ ʝʥʝʨʛʽ ʾʦʢʝʘʥʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.4.25.  

 

ʈʠʩ.4.25. ɺʽʜʢʨʠʪʠʡ ʮʠʢʣ ʢʦʥʚʝʨʩʽʾ ʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʦʢʝʘʥʫ 

ʑʦʜʦ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ 

ʦʢʝʘʥʫ, ʪʦ ʪʫʪ ʪʝʧʣʘ ʧʦʚʝʨʭʥʝʚʘ ʚʦʜʘ ʟʘʢʘʯʫʻʪʴʩʷ ʫ ʪʝʧʣʦʦʙ-

ʤʽʥʥʠʢ (ʚʠʧʘʨʦʚʫʚʘʯ), ʷʢʠʡ ʤʽʩʪʠʪʴ ʨʦʙʦʯʫ ʨʽʜʠʥʫ, ʱʦ ʟʘʢʠ-

ʧʘʻ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʘʤʽʘʢ). ʊʝʧʣʘ ʚʦʜʘ, ʧʨʦʭʦʜʷʯʠ 

ʯʝʨʝʟ ʪʝʧʣʦʦʙʤʽʥʥʠʢ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʦʙʦʯʦʾ 

ʢʦʥʜʝʥ-

ʩʘʪʦʨ 

ʢʦʥʜʝʥ-

ʩʘʪʦʨ 

ʚʠʭʽʜ 

ʧʨʽʩʥʦʾ 

       ʚʦʜʠ 

ʚʠʭʽʜ 

ʧʨʽʩʥʦʾ 

       ʚʦʜʠ 

ʛʝʥʝ-

ʨʘʪʦʨ 

ʧʘʨʘ 

ʚʠʧʘʨʦʚʫʚʘʯ 

ʪʝʧʣʘ ʚʦʜʘ 

ʚʘʢʫʫʤʥʠʡ 

ʥʘʩʦʩ 

ʭʦʣʦʜʥʘ 

ʚʦʜʘ 

ʢʦʥʜʝʥʩʘʪʦʨ 

ʚʠʭʽʜ  

ʧʨʽʩʥʦʾ  

ʚʦʜʠ 

ʛʝʥʝʨʘʪʦʨ 
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ʨʽʜʠʥʠ, ʘ ʫʪʚʦʨʝʥʘ ʧʘʨʘ ʦʙʝʨʪʘʻ ʪʫʨʙʽʥʫ ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ. 

ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʪʫʨʙʽʥʫ ʧʘʨʘ ʧʦʪʨʘʧʣʷʻ ʫ  ʜʨʫʛʠʡ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢ, ʷʢʠʡ ʦʭʦʣʦʜʞʫʻ ʨʦʙʦʯʫ ʨʽʜʠʥʫ ʭʦʣʦʜʥʦʶ ʚʦ-

ʜʦʶ ʽʟ ʜʥʘ. ɼʘʣʽ, ʚʞʝ ʦʭʦʣʦʜʞʝʥʘ ʨʽʜʠʥʘ ʟʥʦʚʫ ʧʦʜʘʻʪʴʩʷ ʥʘ 

ʧʝʨʰʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʽ ʮʠʢʣ ʧʦʚʪʦʨʶʻʪʴʩʷ ʟʥʦʚʫ. ʊʝʭʥʦʣʦʛʽ-

ʯʥʘ ʩʭʝʤʘ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ 

ʦʢʝʘʥʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.4.26. 

 

ʈʠʩ.4.26. ɿʘʤʢʥʫʪʠʡ ʮʠʢʣ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʦʢʝʘʥʫ 

ɼʫʞʝ ʯʘʩʪʦ, ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʥʘ ʩʫʰʫ ʦʪʨʠʤʘʥʫ ʪʘʢʠʤ ʩʧʦ-

ʩʦʙʦʤ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʻ ʜʦʚʦʣʽ ʜʦʨʦʛʦ. ʊʦʤʫ ʥʘ ʚʦʜʥʠʭ ʧʣʘʪ-

ʬʦʨʤʘʭ ʩʪʚʦʨʶʶʪʴ ʚʠʨʦʙʥʠʮʪʚʦ ʘʤʽʘʯʥʠʭ ʜʦʙʨʠʚ, ʜʣʷ ʚʠʨʦʙ-

ʥʠʮʪʚʘ ʷʢʠʭ ʥʝʦʙʭʽʜʥʠʡ ʚʦʜʝʥʴ, ʘʟʦʪ ʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ. ʊʘʢ, 

ʚʦʜʝʥʴ ʦʪʨʠʤʫʶʪʴ ʚʥʘʩʣʽʜʦʢ ʛʽʜʨʦʣʽʟʫ ʤʦʨʩʴʢʦʾ ʚʦʜʠ, ʘ ʘʟʦʪ ï 

ʧ

ʘʨʘ 

ʭʦʣʦʜʥʘ 

  ʚʦʜʘ 

ʪʝʧʣʘ 

 ʚʦʜʘ 

ʛʝʥʝʨʘʪʦʨ 

ʨʦʙʦʯʠʡ         

ʨʦʟʯʠʥ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢ 
ʪʝʧʣʦʦʙʤʽʥʥʠʢ 
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ʽʟ ʧʦʚʽʪʨʷ. ʊʦʙʪʦ ʫʚʝʩʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʮʠʢʣ ʻ ʤʦʞʣʠʚʠʤ ʥʘ ʩʘ-

ʤʽʡ ʧʣʘʪʬʦʨʤʽ, ʘ ʦʪʨʠʤʘʥʽ ʜʦʙʨʠʚʘ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʥʘ ʩʫʰʫ. 

ʂʦʤʙʽʥʦʚʘʥʠʡ ʮʠʢʣ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʟʘʤʢʥʫʪʠʡ ʽ ʚʽʜʢʨʠʪʠʡ 

ʮʠʢʣʠ. ʋ ʥʴʦʤʫ, ʪʝʧʣʘ ʚʦʜʘ ʧʦʪʨʘʧʣʷʶʯʠ ʫ ʚʘʢʫʫʤʥʫ ʢʘʤʝʨʫ 

ʟʘʢʠʧʘʻ ʽ ʩʪʚʦʨʶʻ ʧʘʨʫ ʧʦʜʽʙʥʦ ʜʦ ʚʽʜʢʨʠʪʦʛʦ ʮʠʢʣʫ. ɼʘʣʽ 

ʫʪʚʦʨʝʥʘ ʧʘʨʘ ʥʘʛʨʽʚʘʻ ʨʦʙʦʯʠʡ ʘʛʝʥʪ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʠʩ-

ʪʝʤʽ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. 

ʉʪʚʦʨʝʥʘ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʧʘʨʘ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ, ʦʙʝʨʪʘʻ ʣʦʧʘ-

ʪʽ ʪʫʨʙʽʥʠ ʪʘ ʚʠʨʦʙʣʷʻ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. ʂʦʥʜʝʥʩʘʮʽʷ ʧʘʨʠ ʚʽʜ-

ʙʫʚʘʻʪʴʩʷ ʫ ʪʝʧʣʦʦʙʤʽʥʥʠʢʫ ʽʟ ʦʪʨʠʤʘʥʥʷʤ ʧʨʽʩʥʦʾ ʚʦʜʠ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʮʠʢʣʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝ-

ʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʦʢʝʘʥʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.4.27. 

 

 
ʈʠʩ.4.27. ʂʦʤʙʽʥʦʚʘʥʠʡ ʮʠʢʣ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʦʢʝʘʥʫ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ̔ ʚʠʱʝ ʨʦʟʛʣʷʥʫʪʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤʠ ʤʦʞʝʤʦ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʽʜʥʦʚʣʶʚʘʣʴʥʘ ʝʥʝʨʛʽʷ ʦʢʝʘʥʫ ʟʤʦʞʝ 

ʟʤʝʥʰʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʚʠʢʦʧʥʠʭ ʧʘʣʠʚ ʪʘ ʧʦʢʨʘʱʠʪʠ ʥʘ-

ʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɯʟ ʧʨʘʚʠʣʴʥʦʶ ʧʽʜʪʨʠʤʢʦʶ ʫʨʷʜʫ ʨʷʜʫ 

ʜʝʨʞʘʚ, ʫ  ʥʝʜʘʣʝʢʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʮʽ ʨʝʩʫʨʩʠ ʩʪʘʥʫʪʴ ʩʫʪʪʻ-

ʚʦʶ ʯʘʩʪʠʥʦʶ ʥʘʜʽʡʥʦʛʦ ʪʘ ʯʠʩʪʦʛʦ ʩʧʦʩʦʙʫ ʦʪʨʠʤʘʥʥʷ ʝʣʝʢʪ-

ʨʦʝʥʝʨʛʽʾ. 

 

ʭʦʣʦʜʥʘ ʚʦʜʘ 

ʥʘʩʦʩ 

ʩʪʨʫʤʝʥʽ ʧʘʨʠ 

ʪʝʧʣʘ ʚʦʜʘ 

ʧʘʨʘ 

ʢʦʥʜʝʥʩʘʪʦʨ ʧʘʨʠ/ 

  ʚʠʧʘʨʦʚʫʚʘʯ 

        ʘʤʦʥʽʶ 
ʚʘʢʫʫʤʥʠʡ                

    ʥʘʩʦʩ 

ʛʝʥʝʨʘʪʦʨ 

ʚʠʭʽʜ  

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʛʘʟʠ 

ʧʨʽʩʥʘ ʚʦʜʘ 

ʢʦʥʜʝʥʩʘʪʦʨ 

   ʘʤʦʥʽʶ 
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ʈʆɿɼɯʃ 5 

ɻɽʆʊɽʈʄɸʃʔʅɸ ɽʅɽʈɻɯʗ 

 

ɻʝʦʪʝʨʤʘʣʴʥʘ ʝʥʝʨʛʽʷ - ʧʨʠʨʦʜʥʝ ʪʝʧʣʦ, ʷʢʝ ʘʢʫʤʫʣʴʦʚʘʥʝ ʚ 

ʧʝʨʰʠʭ ʜʝʩʷʪʴʦʭ ʢʽʣʦʤʝʪʨʘʭ ɿʝʤʥʦʾ ʢʦʨʠ. ɺʯʝʥʽ ʧʨʠʧʫʩʢʘʶʪʴ, 

ʱʦ ɿʝʤʣʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ̔ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥ: ʷʜʨʘ, ʤʘʥʪʽʾ ʽ 

ʟʝʤʥʦʾ ʢʦʨʠ. 

 

 
ʈʠʩ.4.1. ɺʥʫʪʨʽʰʥʷ ʙʫʜʦʚʘ ɿʝʤʣʽ [22] 

 

ʗʜʨʦ ï ʮʝ ʮʝʥʪʨʘʣʴʥʘ, ʩʝʨʮʝʚʠʥʥʘ ʯʘʩʪʠʥʘ ʟʝʤʥʦʾ ʢʫʣʽ. ɺʦ-

ʥʦ ʧʦʢʠ ʱʦ ʻ ʟʘʛʘʜʢʦʶ ʜʣʷ ʥʘʫʢʠ. ʋʯʝʥʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʟʦʚʥʽ-

ʰʥʷ ʯʘʩʪʠʥʘ ʷʜʨʘ ʧʝʨʝʙʫʚʘʻ ʚ ʨʦʟʧʣʘʚʣʝʥʦ-ʨʽʜʢʦʤʫ ʩʪʘʥʽ, ʘ 

ʚʥʫʪʨʽʰʥʷ ï ʚ ʪʚʝʨʜʦʤʫ. ʇʨʠʧʫʩʢʘʶʪʴ ʪʘʢʦʞ, ʱʦ ʷʜʨʦ ʩʢʣʘʜʘ-

ʻʪɹʩʷ ʟ ʨʝʯʦʚʠʥʠ, ʩʭʦʞʦʾ ʥʘ ʤʝʪʘʣ (ʽʟ ʟʘʣʽʟʘ ʟ ʜʦʤʽʰʢʘʤʠ ʢʨʝ-

ʤʥʽʶ ʘʙʦ ʽʟ ʟʘʣʽʟʘ ʽ ʥʽʢʝʣʶ). ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʷʜʨʽ ʜʦʩʷʛʘʻ            

5000
0 
ʉ. 

ʄʘʥʪʽʷ ʮʝ ï ʚʥʫʪʨʽʰʥʷ ʦʙʦʣʦʥʢʘ, ʷʢʘ ʚʢʨʠʚʘʻ ʷʜʨʦ (ʟ ʛʨʝʮʴ-

ʢʦʾ ñʤʘʥʪʽʷò ï ñʧʦʢʨʠʚʘʣʦò). ɰʾ ʧʦʪʫʞʥʽʩʪʴ ʤʘʡʞʝ 3000 ʢʤ. 

ʄʘʥʪʽʷ ï ʥʘʡʙʽʣʴʰʘ ʟ ʚʥʫʪʨʽʰʥʽʭ ʦʙʦʣʦʥʦʢ ʧʣʘʥʝʪʠ (83% 

ʦʙôʻʤʫ ɿʝʤʣʽ). ʇʨʠʧʫʩʢʘʶʪʴ, ʱʦ, ʯʠʤ ʙʣʠʞʯʝ ʜʦ ʮʝʥʪʨʫ ɿʝʤʣʽ, 

ʪʠʤ ʪʠʩʢ ʫ ʥʽʡ ʙʽʣʴʰʠʡ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʱʘ: ʚʽʜ ʢʽʣʴʢʦʭ ʩʦ-

ʪʝʥʴ ʛʨʘʜʫʩʽʚ ʜʦ 2500
0 
ʉ. ʇʨʠ ʪʘʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʨʝʯʦʚʠʥʘ ʤʘʥ-

ʪʽʾ ʤʘʣʘ ʙ ʙʫʪʠ ʨʦʟʧʣʘʚʣʝʥʦʶ, ʘʣʝ ʧʣʘʚʣʝʥʥʶ ʟʘʚʘʞʘʻ ʚʝʣʠʢʠʡ 

ɺʥʫʪʨʽʰʥʻ ʷʜʨʦ 

ɿʦʚʥʽʰʥʻ ʷʜʨʦ 

ʄʘʥʪʽʷ 

ɿʝʤʥʘ ʢʦʨʘ 
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ʪʠʩʢ. ʊʦʤʫ ʚʚʘʞʘʶʪʴ, ʱʦ ʚʦʥʘ ʪʚʝʨʜʘ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʽ ʨʦʟʧʝʯʝ-

ʥʘ. 
ɺʯʝʥʽ ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʤʘʥʪʽʾ ʩʢʣʘʜʝʥʘ 

ʱʽʣʴʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʪʦʙʪʦ ʚʦʥʘ ʪʚʝʨʜʘ. ʇʨʦʪʝ, ʚ ʥʽʡ ʥʘ ʛʣʠ-

ʙʠʥʽ 50é250 ʢʤ ʚʽʜ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ʯʘʩʪʢʦʚʦ ʨʦ-

ʟʧʣʘʚʣʝʥʠʡ ʰʘʨ ï ʘʩʪʝʥʦʩʬʝʨʘ. ɺʽʥ ʧʦʨʽʚʥʷʥʦ ʤôʷʢʠʡ ʽ ʧʣʘʩ-

ʪʠʯʥʠʡ, ʷʢ ʧʣʘʩʪʠʣʽʥ ʯʠ ʚʽʩʢ. ʎʷ ʨʝʯʦʚʠʥʘ ʤʘʥʪʽʾ ʟʜʘʪʥʘ ʧʦʚʽ-

ʣʴʥʦ ʪʝʢʪʠ ʽ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʤʽʱʫʚʘʪʠʩʷ. ʐʚʠʜʢʽʩʪʴ ʧʝ-

ʨʝʤʽʱʝʥʥʷ ʜʫʞʝ ʥʝʚʝʣʠʢʘ ï ʜʝʢʽʣʴʢʘ ʩʘʥʪʠʤʝʪʨʽʚ ʟʘ ʨʽʢ.  
ɿʝʤʥʘ ʢʦʨʘ ï ʚʝʨʭʥʽʡ ʪʚʝʨʜʠʡ ʰʘʨ ʥʘʰʦʾ ʧʣʘʥʝʪʠ. ʇʦʨʽʚʥʷ-

ʥʦ ʟ ʷʜʨʦʤ ʽ ʤʘʥʪʽʻʶ, ʚʦʥʘ ʜʫʞʝ ʪʦʥʢʘ. ʊʦʚʱʠʥʘ (ʧʦʪʫʞʥʽʩʪʴ) 

ʟʝʤʥʦʾ ʢʦʨʠ ʥʘʡʙʽʣʴʰʘ ʧʽʜ ʛʦʨʘʤʠ ï 70 ʢʤ, ʧʽʜ ʨʽʚʥʠʥʘʤʠ ʚʦʥʘ 

ʩʪʘʥʦʚʠʪʴ 35é40 ʢʤ, ʘ ʧʽʜ ʦʢʝʘʥʘʤʠ ï ʣʠʰʝ 5é10 ʢʤ. 
ɿʘʟʠʨʥʫʪʠ ʚʛʣʠʙ ʟʝʤʥʦʾ ʢʦʨʠ ʜʦʧʦʤʘʛʘʶʪʴ ʰʘʭʪʠ ʽ ʩʚʝʨʜ-

ʣʦʚʠʥʠ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʜʣʷ ʚʠʜʦʙʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. 

ʃʶʜʠ ʜʘʚʥʦ ʧʦʤʽʪʠʣʠ, ʱʦ ʚ ʰʘʭʪʘʭ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʛʣʠʙʠʥʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʽʜʚʠʱʫʻʪʴʩʷ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʛʣʠʙʠʥʽ 1000 ʤ ʰʘ-

ʭʪʘʨʽ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʩʧʝʢʠ (ʙʣʠʟʴʢʦ +30 
0
ʉ). ʊʝʧʣʦ ʟʝʤ-

ʥʽʡ ʢʦʨʽ ʧʝʨʝʜʘʻʪʴʩʷ ʚʽʜ ʤʘʥʪʽʾ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩ-

ʣʽʜʞʝʥʴ, ʛʝʦʣʦʛʘʤʠ ʙʫʣʠ ʧʨʦʙʫʨʝʥʽ ʥʘʜʛʣʠʙʦʢʽ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʅʘʡʛʣʠʙʰʘ ʟ ʥʠʭ (ʜʦ 15 ʢʤ) ʧʨʦʙʫʨʝʥʘ ʚ ʈʦʩʽʾ ʥʘ ʂʦʣʴʩʴʢʦʤʫ 

ʧʽʚʦʩʪʨʦʚʽ.  
ɿʝʤʥʘ ʢʦʨʘ ʨʘʟʦʤ ʟ̔ ʚʝʨʭʥʴʦʶ ʤʘʥʪʽʻʶ ʫʪʚʦʨʶʶʪʴ ʣʽʪʦʩʬʝ-

ʨʫ. ɺʦʥʘ ʻ ʻʜʠʥʠʤ ʪʚʝʨʜʠʤ (ñʢʘʤôʷʥʠʤò) ʰʘʨʦʤ, ʷʢʠʡ ʥʽʙʠ 

ʧʣʘʚʘʻ ʚ ʧʣʘʩʪʠʯʥʽʡ ʘʩʪʝʥʦʩʬʝʨʽ. ʊʦʚʱʠʥʘ ʣʽʪʦʩʬʝʨʠ ʨʽʟʥʘ: 

ʧʽʜ ʦʢʝʘʥʘʤʠ ï ʙʣʠʟʴʢʦ 50 ʢʤ, ʘ ʥʘ ʤʘʪʝʨʠʢʘʭ ï ʜʦ 200 ʢʤ. 
ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʛʣʠʙʠʥʠ ʟʘʥʫʨʝʥʥʷ ʫ ʟʝʤʥʫ ʧʦʚʝʨʭʥʶ, ʩʧʦ-

ʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 17é 

30ÁC ʽʟ ʢʦʞʥʦʶ 1000 ʤʝʪʨʽʚ (ʨʠʩ.4.2). ɺʨʘʭʦʚʫʶʯʠ ʪʦʡ ʬʘʢʪ, 

ʱʦ ʪʝʧʣʦʧʝʨʝʜʘʯʘ ʟʘʚʞʜʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜ ʪʝʧʣʽʰʦʾ ʜʦ ʭʦʣʦ-

ʜʥʽʰʦʾ ʧʦʚʝʨʭʥʽ, ʪʦʤʫ ʪʝʧʣʦ ʽʟ ʥʘʜʨ ʟʝʤʣʽ ʟʘʚʞʜʠ ʧʝʨʝʜʘʻʪʴʩʷ 

ʥʘ ʧʦʚʝʨʭʥʶ, ʱʦ ʟʤʫʰʫʻ ʨʫʭʘʪʠʩʴ ʣʽʪʦʩʬʝʨʥʽ ʧʣʠʪʠ. ʋ ʤʽʩʮʷʭ 

ʟʽʪʢʥʝʥʥʷ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ, ʷʢ ʧʨʘʚʠʣʦ ʤʘʻ ʤʽʩʮʝ ʨʫʭ ʤʘʛʤʠ, 

ʫ ʥʘʧʨʷʤʢʫ ʚʠʱʝ ʣʝʞʘʯʠʭ ʰʘʨʽʚ.  
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ʂʦʣʠ ʤʘʛʤʘ ʜʦʩʷʛʘʻ ʧʦʚʝʨʭʥʽ, ʚʦʥʘ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʚʫʣ-

ʢʘʥʠ, ʘʣʝ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʦʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʧʦʚʝʨʭ-

ʥʝʶ, ʩʪʚʦʨʶʶʯʠ ʚʝʣʠʯʝʟʥʽ ʨʝʟʝʨʚʫʘʨʠ, ʦʭʦʣʦʜʞʝʥʥʷ ʷʢʠʭ ʤʦ-

ʞʝ ʪʨʠʚʘʪʠ ʚʽʜ 5000 ʪʠʩʷʯ ʜʦ ʦʜʥʦʛʦ ʤʽʣʴʡʦʥʫ ʨʦʢʽʚ. 

 

 
ʈʠʩ.4.2. ɿʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨ ʚ ɿʝʤʣʽ ʽʟ ʨʦʩʪʦʤ ʛʣʠʙʠʥʠ  

 

ʇʽʜʟʝʤʥʽ ʨʝʟʝʨʚʫʘʨʠ, ʷʢʽ ʟʘʧʦʚʥʶʻ ʤʘʛʤʘ, ʤʘʶʪʴ ʚʠʩʦʢʠʡ 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʛʨʘʜʽʻʥʪ, ʷʢʠʡ ʦʟʥʘʯʘʻ, ʱʦ ʽʟ ʛʣʠʙʠʥʦʶ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʨʽʟʢʠʡ ʨʽʩʪ ʪʝʤʧʝʨʘʪʫʨʠ. ʉʘʤʝ ʪʘʢʽ ʤʽʩʮʷ ʻ ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ (ʨʠʩ.4.3). 

ʉʴʦʛʦʜʥʽ ʫ ʩʚʽʪʽ ʚʽʜʦʤʽ ʧôʷʪʴ ʜʞʝʨʝʣ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ: 

ʪʝʨʤʘʣʴʥʽ ʚʦʜʠ, ʧʝʪʨʦʛʝʦʪʝʨʤʘʣʴʥʘ ʝʥʝʨʛʽʷ, ʧʘʨʦʚʦʜʷʥʽ ʩʫʤʽʰʽ 

ʽ ʧʨʠʨʦʜʥʘ ʧʘʨʘ ʪʘ ʤʘʛʤʘ. ʑʦʜʦ ʧʝʨʰʠʭ ʜʚʦʭ ʜʞʝʨʝʣ, ʪʦ ʚʦʥʠ 

ʻ ʟʥʘʯʥʦ ʧʦʰʠʨʝʥʠʤʠ, ʘ ʦʩʪʘʥʥʽʭ ʪʨʠ ʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ 

ʯʠ ʪʝʦʨʝʪʠʯʥʠʤʠ. 

ɻʝʦʪʝʨʤʘʣʴʥʽ ʨʝʟʝʨʚʫʘʨʠ ʻ ʚʝʣʠʢʠʤʠ ʙʘʩʝʡʥʘʤʠ ʧʘʨʠ ʯʠ ʛʘ-

ʨʷʯʦʾ ʚʦʜʠ, ʱʦ ʨʦʟʤʽʱʝʥʽ ʫ ʧʦʨʠʩʪʠʭ ʧʦʨʦʜʘʭ ʪʘ ʥʘʛʨʽʪʽ ʟʝʤ-

ʥʠʤ ʷʜʨʦʤ. ʊʘʢʽ ʨʝʟʝʨʚʫʘʨʠ ʫ ʩʚʽʪʽ ʻ ʣʠʰʝ ʥʘ ʜʝʷʢʠʭ ʪʝʨʠʪʦʨʽ-

ʷʭ, ʥʘʧʨʠʢʣʘʜ ʚʦʥʠ ʧʨʠʪʘʤʘʥʥʽ ʗʧʦʥʽʾ, ʅʦʚʽʡ ɿʝʣʘʥʜʽʾ  ʪʘ ʽʥ-

ʰʠʤ ʢʨʘʾʥʘʤ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʦʙʝʨʝʞʞʽ ʊʠʭʦʛʦ ʦʢʝʘʥʫ. 

ʊʘʢʦʞ ʚʦʥʠ ʻ ʥʘ ɻʘʚʘʡʷʭ ʪʘ ɭʣʦʚʩʪʦʫʥʩʴʢʦʤʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ 

ɿʘʧʦʚʽʜʥʠʢʫ ʚ ʉʐɸ. ʈʝʟʝʨʚʫʘʨʠ ʟʥʘʯʥʠʭ ʨʦʟʤʽʨʽʚ ʻ ʚ ʪʘʢʠʭ 

ʢʨʘʾʥʘʭ ʷʢ ɯʩʣʘʥʜʽʷ ʪʘ ɯʪʘʣʽʷ.   

      ɻʣʠʙʠʥʘ 

    ʚ ʤʠʣʷʭ 

ʊʝʤʧʝʨʘʪʫʨʘ  

ʫ ʌʘʨʘʥʛʝʡʪʘʭ 

 

http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D1%96_%D0%B2%D0%BE%D0%B4%D0%B8
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     ʈʠʩ.4.3. ʅʘʡʛʘʨʷʯʽʰʽ ʨʝʛʽʦʥʠ ʩʚʽʪʫ 

 

ɻʘʨʷʯʘ ʚʦʜʘ ʽʟ ʧʽʜʟʝʤʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʤʦʞʝ ʧʨʷʤʦ ʧʦʜʘʚʘ-

ʪʠʩʴ ʜʦ ʤʽʩʮʴ ʩʧʦʞʠʚʘʥʥʷ. ʉʝʨʝʜ ʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʩʠʩʪʝʤʠ 

ʦʙʽʛʨʽʚʫ ʙʫʜʠʥʢʽʚ, ʪʝʧʣʠʮʽ, ʨʠʙʥʽ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʽʟ ʦʙʨʦʙʢʠ ʚʦʚʥʠ, ʧʘʩʪʝʨʠʟʘʮʽʾ ʤʦʣʦʢʘ, ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʠʙʽʚ, 

ʧʨʘʩʫʚʘʥʥʷ ʦʜʷʛʫ, ʙʘʣʴʥʝʦʣʦʛʽʷ, ʪʚʘʨʠʥʥʠʮʪʚʦ, ʚʠʨʦʙʥʠʮʪʚʦ 

ʧʘʧʝʨʫ ʪʘ ʙʦʨʥʦʾ ʢʠʩʣʦʪʠ. 

ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʻ ʪʝ, ʱʦ 

ʚʦʥʠ ʷʢ ʧʨʘʚʠʣʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʩʪʠʢʫ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ, ʪʘ 

ʤʽʩʮʷʭ ʧʽʜʚʠʱʝʥʦʛʦ ʚʫʣʢʘʥʽʟʤʫ  ʯʠ ʪʝʢʪʦʥʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ.  

çʂʨʘʾʥʘ ʣʴʦʜʦʚʠʢʽʚè, ʪʘʢ ʥʘʟʠʚʘʶʪʴ ɯʩʣʘʥʜʽʶ, ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʛʽʜʨʦʪʝʨʤʘʣʴʥʫ ʝʥʝʨʛʽʶ ʩʚʦʾʭ ʥʘʜʨ. ʊʫʪ ʚʽʜʦʤʦ 

ʧʦʥʘʜ 700 ʪʝʨʤʘʣʴʥʠʭ ʜʞʝʨʝʣ, ʷʢʽ ʚʠʭʦʜʷʪʴ ʥʘ ʟʝʤʥʫ ʧʦʚʝʨʭ-

ʥʶ. ɹʣʠʟʴʢʦ 90% ʥʘʩʝʣʝʥʥʷ ʢʦʨʠʩʪʫʻʪʴʩʷ ʛʝʦʪʝʨʤʘʣʴʥʠʤʠ ʚʦ-

ʜʘʤʠ ʜʣʷ ʦʙʽʛʨʽʚʫ ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʴ. ʇʨʠ ʩʝʨʝʜʥʽʡ ʪʝʤʧʝ-

ʨʘʪʫʨʽ ʚʦʜʠ 87Áʉ, ʨʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʛʘʨʷʯʦʾ ʚʦʜʠ ʩʢʣʘ-

ʜʘʻ 15 ʤʣʥ. ɻɼʞ, ʱʦ ʨʽʚʥʦʮʽʥʥʦ ʝʢʦʥʦʤʽʾ 500 ʪʠʩ. ʪ ʢʘʤôʷʥʦʛʦ 

ʚʫʛʽʣʣʷ ʥʘ ʨʽʢ. ʂʨʽʤ ʪʦʛʦ, ʽʩʣʘʥʜʩʴʢʽ ʪʝʧʣʠʮʽ, ʚ ʷʢʠʭ ʚʠʨʦʱʫ-

ʶʪʴ ʦʚʦʯʽ, ʬʨʫʢʪʠ, ʢʚʽʪʠ ʽ ʥʘʚʽʪʴ ʙʘʥʘʥʠ, ʩʧʦʞʠʚʘʶʪʴ ʱʦʨʽʯʥʦ 

ʜʦ 150 ʪʠʩ. ʤ
3
 ʛʘʨʷʯʦʾ ʚʦʜʠ, ʪʦʙʪʦ ʧʦʥʘʜ 1,5 ʤʣʥ. ɻɼʞ ʪʝʧʣʦ-

ʚʦʾ ʝʥʝʨʛʽʾ. 

http://uk.wikipedia.org/wiki/%D0%86%D1%81%D0%BB%D0%B0%D0%BD%D0%B4%D1%96%D1%8F
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ʑʦʜʦ ʋʢʨʘʾʥʠ, ʪʦ ʥʘ ʾʾ ʪʝʨʠʪʦʨʽʾ ʻ ʪʨʠ ʛʝʦʪʝʨʤʘʣʴʥʽ ʜʽʣʷʥʢʠ 

ʽʟ ʧʽʜʚʠʱʝʥʠʤ ʛʝʦʪʝʨʤʘʣʴʥʠʤ ʛʨʘʜʽʻʥʪʦʤ [22]. ʎʽ ʜʽʣʷʥʢʠ ʤʘ-

ʶʪʴ ʨʽʟʥʽ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʪʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʟʘʣʷ-

ʛʘʥʥʷ. ɻʝʦʪʝʨʤʘʣʴʥʽ ʨʝʩʫʨʩʠ ʂʨʠʤʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ ʧʨʝʜʩʪʘ-

ʚʣʝʥʽ ʪʝʨʤʘʣʴʥʠʤʠ ʚʦʜʘʤʠ ʘʨʪʝʟʽʘʥʩʴʢʠʭ ʙʘʩʝʡʥʽʚ, ʷʢʽ ʟʥʘʭʦ-

ʜʷʪʴʩʷ ʫ ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʤʽʞʛʽʨʩʴʢʠʭ ʜʽʣʷʥʦʢ ʚʟʜʦʚʞ ʧʽʚʥʽ-

ʯʥʦʛʦ ʩʭʠʣʫ ʂʨʠʤʩʴʢʠʭ ʛʽʨ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽ 

ʚʦʜʥʽ ʨʝʟʝʨʚʫʘʨʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʠʟʴʢʦ ʪʘ ʩʝʨʝʜʥʴʦʩʦʣʦʥʠʤʠ 

ʨʦʟʯʠʥʘʤʠ ʥʘ ʛʣʠʙʠʥʘʭ ʜʦ 2 ʢʤ., ʘ ʚʞʝ ʛʣʠʙʰʽ ʨʝʟʝʨʚʫʘʨʠ ʤʽʩ-

ʪʷʪʴ ʨʦʟʩʦʣʠ ʽʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʜʦ 200ÜC. ʃʝʛʢʦʜʦʩʪʫʧʥʽ ʛʝʦʪʝ-

ʨʤʘʣʴʥʽ ʧʦʢʣʘʜʠ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (60é90ÜC) ʨʦʟʪʘʰʦ-

ʚʘʥʽ ʚ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʂʨʠʤʫ ʧʦʙʣʠʟʫ ʤ. ɭʚʧʘʪʦʨʽʷ  ʥʘ ʛʣʠʙʠ-

ʥʘʭ 1,5é2 ʢʤ. ʇʦʪʝʥʮʽʘʣ ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʢʨʠʤʩʴʢʠʭ ʨʝʟʝʨʚʫʘ-

ʨʽʚ  ʦʮʽʥʶʻʪʴʩʷ ʫ 63,5 ʄɺʪ ʧʦʩʪʽʡʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʫ 100 ʄɺʪ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʣʠʙʠʥʥʠʭ ʥʘʩʦʩʽʚ. ɺʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝ-

ʟʝʨʚʫʘʨʠ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʥʘʬ-

ʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʽ ʪʦʤʫ ʾʭ ʚʠʚʯʝʥʽʩʪʴ ʻ ʥʝʚʠʩʦʢʦʶ. ʄʘʢʩʠʤʘ-

ʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʨʠʤʘʥʠʭ ʧʦʪʦʢʽʚ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝ-

ʟʝʨʚʫʘʨʽʚ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʥʘ ʛʣʠʙʠʥʽ 2,5 ʢʤ ʽ ʩʪʘʥʦʚʠʣʘ 158ÜC. 

ʈʘʥʽʰʝ ʛʝʦʣʦʛʘʤʠ ʙʫʣʦ ʨʦʟʚʽʜʘʥʦ ʽ ʨʷʜ ʽʥʰʠʭ ʛʝʦʪʝʨʤʘʣʴʥʠʭ 

ʨʦʜʦʚʠʱ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʨʠʤʫ (ʪʘʙʣ.5.1).  

ʊʘʙʣʠʮʷ 5.1 

ɻʝʦʪʝʨʤʘʣʴʥʽ ʨʝʩʫʨʩʠ ʂʨʠʤʫ[22] 

ʅʘʟʚʘ 

ʨʦʜʦʚʠʱʘ 

ʅʦʚʦʩʝʣʽʚʩʴʢʝ  ʇʽʚʥʽʯʥʦ- 

ʩʠʚʘʰʩʴʢʝ ɯʣʣʽʥʢʘ ʊʨʫʜʦʚʝ ʉʠʟʽʚʢʘ 

ɺʦʜʦʥʦʩʥʠʡ        

ʛʦʨʠʟʦʥʪ, ʤ 
700...1500 1350...1750 

ʄʽʥʝʨʘʣʽʟʘʮʽʷ 

ʚʦʜ, ʛ/ʣ 
2,5...35 26...32 

ʊʠʩʢ, ʄʇʘ 0,3...1,22 0,4...0,8 

ʊʝʤʧʝʨʘʪʫʨʘ  

ʚʦʜʠ, 
0
ʉ 

47...80 52...74 

ʇʦʪʽʢ ʚʦʜʠ ʽʟ 

ʩʚʝʨʜʣʦʚʠʥʠ, 

ʤ
3
/ʜʝʥʴ 

690...2300 1400 
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ʋ ʇʨʠʢʘʨʧʘʪʪʽ, ʛʝʦʪʝʨʤʘʣʴʥʽ ʨʝʟʝʨʚʫʘʨʠ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʚ 

ʪʝʨʠʛʝʥʥʠʭ ʪʘ ʚʫʣʢʘʥʽʯʥʠʭ ʧʦʨʦʜʘʭ ʤʽʞʛʽʨʴ ʪʘ ʥʘ ʨʽʚʥʠʥʘʭ ʟʘ-

ʭʽʜʥʠʭ ʦʙʣʘʩʪʝʡ. ʅʝʚʝʣʠʢʽ ʧʦʪʦʢʠ ʤʽʥʝʨʘʣʽʟʦʚʘʥʦʾ ʚʦʜʠ, ʪʝʤ-

ʧʝʨʘʪʫʨʦʶ ʜʦ 90ÜC, ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʽʟ ʩʚʝʨʜʣʦʚʠʥ ʛʣʠʙʠʥʦʶ 

1é2,5 ʢʤ. ʄʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʫ 210ºC, ʙʫʣʘ ʟʘʬʽ-

ʢʩʦʚʘʥʘ ʥʘ ʛʣʠʙʠʥʽ 4050 ʤ ʫ ʩʚʝʨʜʣʦʚʠʥʽ ɿʘʣʫʟʴʢʘ-3. ʆʜʥʘʢ, 

ʜʘʥʠʡ ʧʦʪʽʢ ʙʫʚ ʜʫʞʝ ʤʘʣʠʤ ʽ ʡʦʛʦ ʥʝ ʤʦʞʥʘ ʦʮʽʥʶʚʘʪʠ ʷʢ ʧʝ-

ʨʩʧʝʢʪʠʚʥʠʡ. ʈʝʟʫʣʴʪʘʪʠ ʙʫʨʽʥʥʷ ʽʥʰʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʪʝʨʠ-

ʪʦʨʽʾ ʇʨʠʢʘʨʧʘʪʪʷ ʧʨʠʚʝʜʝʥʽ ʫ ʪʘʙʣ.5.2. 

ʊʘʙʣʠʮʷ 5.2 

ʈʝʟʫʣʴʪʘʪʠ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʫ ʇʨʠʢʘʨʧʘʪʪʽ [22] 

ʅʘʟʚʘ  

ʩʚʝʨʜʣʦʚʠʥʠ 
ɻʣʠʙʠʥʘ, ʤ 

ʇʦʪʽʢ ʚʦʜʠ ʽʟ 

ʩʚʝʨʜʣʦʚʠʥʠ, 

ʤ
3
/ʜʝʥʴ 

ʊʝʤʧʝʨʘʪʫʨʘ  

ʚʦʜʠ, 
0
ʉ 

ʋʞʛʦʨʦʜ -1ʊ 1900 300...500 88,6 

ʋʞʛʦʨʦʜ -2ʊ 

1350 46,8 76,15 

1700 12,4 90,8 

1940 214 97,6 

1820 79,3 92,7 

- 138...273 - 

ʋʞʛʦʨʦʜ - 4ʊ 1300 43 72,2 

ʋʞʛʦʨʦʜ -5ʊ 1010 40...90 65 

ʊʝʨʝʙʣʷ - 6 2350 500...900 96,5 

ɯʨʰʘʚʘ ï2 3200 115 136,3 

ɹʝʨʝʛʦʚʦ ï 2ʊ - 346...691 - 

 

ʇʦʪʦʢʠ ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʨʦʟʩʦʣʽʚ ʪʝʤʧʝʨʘʪʫʨʦʶ 125é 168ÜC 

ʥʘ ʛʣʠʙʠʥʘʭ 3é4,5 ʢʤ ʪʘʢʦʞ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘ ʨʽʚʥʠʥʘʭ ʍʘʨ-

ʢʽʚʩʴʢʦʾ ʪʘ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʚʽʜʫʚʘʣʴ-

ʥʠʭ ʪʘ ʚʠʜʦʙʫʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʥʘʬʪʫ.   

ʉʝʨʝʜ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʨʘʡʦʥʽʚ ʜʣʷ ʧʦʰʫʢʽʚ ʽ ʨʦʟʚʽʜʢʠ ʛʝʦʪʝ-

ʨʤʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʻ ɼʦʥʝʮʴʢʠʡ ʙʘʩʝʡʥ. ɿʥʘʯʥʽ ʤʘʩʰʪʘʙʠ ʨʦʟ-

ʚʠʪʢʫ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʣʠʚʽ ʪʘ-

ʢʦʞ ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʛʽʨʩʴʢʠʭ 
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ʧʦʨʽʜ (ʧʝʪʨʦʛʝʦʪʝʨʤʘʣʴʥʘ ʝʥʝʨʛʽʷ). ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʪʝʧʣʦʥʦ-

ʩʽʡ ʚʠʟʥʘʯʝʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʝʧʣʦʦ-

ʙʤʽʥʫ ʚʦʜʠ, ʷʢʘ ʥʘʛʥʽʪʘʻʪʴʩʷ ʧʨʠ ʢʦʥʪʘʢʪʽ ʫ ʪʨʽʱʠʥʘʭ, ʟ ʚʠʩʦ-

ʢʦʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʛʽʨʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ ʚ ʟʦʥʽ ʧʨʠʨʦʜʥʦʾ ʯʠ 

ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʟ ʥʘʩʪʫʧʥʠʤ ʚʠʚʝʜʝʥʥʷʤ ʪʝʧ-

ʣʦʥʦʩʽʷ ʥʘ ʧʦʚʝʨʭʥʶ. 

ʄʽʥʽʤʘʣʴʥʘ ï ʪʝʭʥʦʣʦʛʽʯʥʦ ʧʨʠʡʥʷʪʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʨʠ ʽʩʥʫʶʯʠʭ ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʷʭ ï ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʩʢʣʘʜʘʻ 150Áʉ. ʊʘʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʽʨʩʴ-

ʢʠʭ ʧʦʨʽʜ ʫ ʤʝʞʘʭ ʋʢʨʘʾʥʠ ʟʘʬʽʢʩʦʚʘʥʘ ʥʘ ʛʣʠʙʠʥʘʭ 3é10 ʢʤ 

(ʫ ɼʦʥʙʘʩʽ ï 4é6 ʢʤ). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʚʝʜʝʥʦʾ ʦʮʽʥʢʠ, ʛʝʦ-

ʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚ-

ʥʠʭ ʚ ʋʢʨʘʾʥʽ ʧʣʦʱ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 3é10 ʢʤ ʩʢʣʘʜʘʶʪʴ 

ʙʣʠʟʴʢʦ 15 ʪʨʣʥ. ʪʦʥ ʫʤʦʚʥʦʛʦ ʧʘʣʠʚʘ (ʪ ʫ.ʧ), ʘ ʜʦ 7 ʢʤ ï 3 

ʪʨʣʥ. ʪ ʫ.ʧ. 

ʋ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʽʡ ʟʘʧʘʜʠʥʽ ʽ ɼʦʥʙʘʩʽ ʧʨʦʛʥʦʟʥʽ ʨʝ-

ʩʫʨʩʠ ʧʝʪʨʦʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 4é10 ʢʤ 

ʩʢʣʘʜʘʶʪʴ 9 ʪʨʣʥ. ʪ ʫ.ʧ., ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʦ 7 ʢʤ ï 1,9 ʪʨʣʥ. ʪ ʫ.ʧ. 

ʑʽʣɹʥʽʩʪʴ ʨʝʩʫʨʩʽʚ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʦ ʜʦʩʪʫʧʥʠʭ ʛʣʠʙʠʥʘʭ 4é5 

ʢʤ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 7 ʤʣʥ. ʪ ʫ.ʧ./ʢʤ. 

ɺ ʮʽʣʦʤʫ ʚ ʋʢʨʘʾʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʪʝʨʤʘʣʴʥʠʭ ʚʦʜ 

ʟʘ ʟʘʧʘʩʘʤʠ ʪʝʧʣʘ ʝʢʚʽʚʘʣʝʥʪʥʽ ʚʠʢʦʨʠʩʪʘʥʥʶ ʙʣʠʟʴʢʦ 12 ʤʣʥ. 

ʪ ʫ.ʧ. ʥʘ ʨʽʢ (ʪʘʙʣ.5.3). 

ʊʘʙʣʠʮʷ 5.3 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʪʝʨʤʘʣʴʥʠʭ ʚʦʜ ʋʢʨʘʾʥʠ [35] 

ʆʙʣʘʩʪʴ 

ɻʝʦʪʝʨʤʘ-

ʣʴʥʘ  

ʝʥʝʨʛʽʷ 

ʆʙʣʘʩʪʴ 

ɻʝʦʪʝʨʤʘ-

ʣʴʥʘ  

ʝʥʝʨʛʽʷ 

1 2 3 4 

ɸʈ ʂʨʠʤ 0,68 ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 0,51 

ɺʽʥʥʠʮʴʢʘ 0 ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 0 

ɺʦʣʠʥʩʴʢʘ 0 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 0 

ʂʠʾʚʩʴʢʘ 0 ʍʝʨʩʦʥʩʴʢʘ 0 

ɼʦʥʝʮʴʢʘ 0 ɾʠʪʦʤʠʨʩʴʢʘ 0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ.5.3 

 

ʑʦʜʦ ɭʚʨʦʧʠ, ʪʦ ʨʦʟʧʦʜʽʣ ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʾʾ ʪʝ-

ʨʠʪʦʨʽʾ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ.4.4.  

 

� 

 
ʈʠʩ.4.4. ʈʦʟʧʦʜʽʣ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʚ ɭʚʨʦʧʽ ʫ ʄɺʪ/ʤ

2
 [23] 

1 2 3 4 

ʃʴʚʽʚʩʴʢʘ 0,45 ʄʠʢʦʣʘʾʚʩʴʢʘ 0 

ʉʫʤʩʴʢʘ 0,96 ʊʝʨʥʦʧʽʣʴʩʴʢʘ 0 

ɿʘʧʦʨʽʞʩʴʢʘ 0 ʇʦʣʪʘʚʩʴʢʘ 0,39 

ʏʝʨʥʽʛʽʚʩʴʢʘ 1,24 ʏʝʨʥʽʚʝʮʴʢʘ 0 

ʏʝʨʢʘʩʴʢʘ 0 ʍʤʝʣʴʥʠʮʴʢʘ 0 

ʃʫʛʘʥʩʴʢʘ 0 ʍʘʨʢʽʚʩʴʢʘ 0,37 

ʆʜʝʩʴʢʘ 0 ɿʘʢʘʨʧʘʪʩʴʢʘ 7,40 

ʈʽʚʥʝʥʩʴʢʘ 0   

ɺʩʴʦʛʦ    12,00   

http://www.geni.org/globalenergy/library/renewable-energy-resources/world/europe/geo-europe/indexbig.shtml
http://www.geni.org/globalenergy/library/renewable-energy-resources/world/europe/geo-europe/indexbig.shtml
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ɯʥʰʠʤ ʤʝʪʦʜʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʦ- ʪʘ ʩʝʨʝʜʥʴʦʪʝʤʧʝʨʘ-

ʪʫʨʥʠʭ ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʚʦʜ ʻ ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ɻʝʦʊɽʉ. ɼʣʷ ʮʴʦʛʦ, ʧʨʦʙʫʨʶʶʪʴ ʩʚʝʨʜʣʦʚʠʥʠ 

ʛʣʠʙʠʥʦʶ ʚʽʜ 3,5 ʜʦ 7 ʢʽʣʦʤʝʪʨʽʚ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʥʘʛʨʽʪʠʭ ʤʘʛ-

ʤʦʶ ʨʝʟʝʨʚʫʘʨʽʚ. ʇʽʜ ʜʽʻʶ ʚʣʘʩʥʦʛʦ ʪʠʩʢʫ, ʨʽʜʠʥʘ ʧʦʯʠʥʘʻ ʨʫ-

ʭʘʪʠʩʴ ʚʛʦʨʫ, ʩʪʚʦʨʶʶʯʠ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʘʨʠ. ʅʘ ʧʦʚʝʨʭ-

ʥʽ ʨʽʜʠʥʘ ʨʘʟʦʤ ʟ ʧʘʨʦʶ ʧʦʜʘʻʪʴʩʷ ʫ ʪʝʧʣʦʨʦʟʜʽʣʴʥʠʢ, ʜʝ ʚʽʜ-

ʙʫʚʘʻʪʴʩʷ ʨʦʟʜʽʣʝʥʥʷ ʧʘʨʠ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʽ ʨʽʜʠʥʠ. ɼʘʣʽ ʧʘʨʘ 

ʽʟ ʪʝʧʨʦʨʦʟʜʣ̔ʴʥʠʢʘ ʧʦʜʘʻʪʴʩʷ ʫ ʪʨʫʙʦʧʨʦʚʽʜ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. 

ʈʽʜʠʥʘ, ʱʦ ʟʘʣʠʰʠʣʘʩʷ ʧʽʩʣʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʦʜʘʻʪʴʩʷ ʫ ʢʨʠʩ-

ʪʘʣʽʟʘʪʦʨ, ʜʝ ʩʪʚʦʨʶʻʪʴʩʷ ʧʘʨʘ ʟʚʠʯʘʡʥʦʛʦ ʪʠʩʢʫ, ʷʢʘ ʧʦʜʘʻʪʴ-

ʩʷ ʫ ʪʨʫʙʦʧʨʦʚʽʜ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ. ɼʘʣʽ ʧʘʨʘ ʥʠʟʴʢʦʛʦ ʽ ʚʠʩʦʢʦ-

ʛʦ ʪʠʩʢʫ ʧʦʜʘʻʪʴʩʷ ʫ ʪʫʨʙʽʥʫ. ʉʠʣʘ ʧʘʨʠ ʟʜʽʡʩʥʶʻ ʦʙʝʨʪʘʥʥʷ 

ʪʫʨʙʽʥʠ ʽ ʚʘʣʫ, ʷʢʠʡ ʟôʻʜʥʘʥʠʡ ʟ ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʦʤ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʩʪʚʦʨʶʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ, ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ ʥʘ ʪʨʘ-

ʥʩʬʦʨʤʘʪʦʨ, ʜʝ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʦʣʴʪʘʞ. ʆʪʨʠʤʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ ʜʘʣʽ ʧʦʜʘʻʪʴʩʷ ʫ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ. ɺʠʢʦ-

ʨʠʩʪʘʥʘ ʚʦʜʘ ʟʥʦʚʫ ʟʘʢʘʯʫʻʪʴʩʷ ʫ ʧʽʜʟʝʤʥʽ ʨʝʟʝʨʚʫʘʨʠ, ʜʣʷ ʧʦ-

ʚʪʦʨʥʦʛʦ ʥʘʛʨʽʚʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʨʦʙʦʪʠ 

ɻʝʦʊɽʉ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.4.5. 

 
ʈʠʩ.4.5. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʨʦʙʦʪʠ ɻʝʦʊɽʉ 
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ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʚʠʜʠ ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʩʪʘʥʮʽʡ: ʧʝʨʰʽ ʜʣʷ 

ʛʝʥʝʨʫʚʘʥʥʷ ʩʪʨʫʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʘʨʫ, ʜʨʫʛʽ - ʧʝʨʝʛʨʽʪʽ 

ʛʝʦʪʝʨʤʘʣʴʥʽ ʚʦʜʠ.  

ʋ ʧʝʨʰʠʭ ʩʫʭʘ ʧʘʨʘ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘʜʭʦʜʠʪʴ ʫ ʪʫʨʙʽʥʫ 

ʘʙʦ ʛʝʥʝʨʘʪʦʨ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ʨʠʩ.4.6). ʅʘ 

ʩʪʘʥʮʽʷʭ ʽʥʰʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʛʝʦʪʝʨʤʘʣʴʥʽ ʚʦʜʠ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʥʘʜ 180
ʦ
ʉ. ɺʦʜʘ ʧʨʠʨʦʜʥʠʤ ʯʠʥʦʤ 

ʧʽʜʽʡʤʘʻʪʴʩʷ ʚʛʦʨʫ ʩʚʝʨʜʣʦʚʠʥʦʶ, ʧʦʜʘʻʪʴʩʷ ʚ ʩʝʧʘʨʘʪʦʨ, ʜʝ 

ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʪʠʩʢʫ ʯʘʩʪʠʥʘ ʾʾ ʢʠʧʠʪʴ ʽ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʧʘʨʫ. ʇʘʨʘ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʚ ʛʝʥʝʨʘʪʦʨ ʘʙʦ 

ʪʫʨʙʽʥʫ ʽ ʚʠʨʦʙʣʷʻ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ (ʨʠʩ.4.7). ʎʝ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʡ ʪʠʧ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. 

 
         

 

 

 

 

 

 

 

 

 

       

  ʈʠʩ.4.6. ʇʘʨʦʛʝʥʝʨʘʪʦʨ             ʈʠʩ.4.7. ɻʝʦʪʝʨʤʘʣʴʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ, 

                                                             ʱʦ ʧʨʘʮʶʻ ʥʘ ʧʝʨʝʛʨʽʪʠʭ ʚʦʜʘʭ 

 

ɯʥʰʠʤ ʤʝʪʦʜʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʙʘʟʽ ʚʠʩʦʢʦ- 

ʪʘ ʩʝʨʝʜʥʴʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʚʦʜ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʮʝʩʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʚʦʢʦʥʪʫʨʥʦʛʦ (ʙʽʥʘʨʥʦʛʦ) ʮʠʢʣʫ. ʋ 

ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʦʜʘ, ʦʪʨʠʤʘʥʘ ʟ ʙʘʩʝʡʥʫ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʪʝʧʣʦʥʦʩʽʷ ʜʨʫʛʦʛʦ ʢʦʥʪʫʨʫ (ʬʨʝʦʥʫ ʯʠ ̔ʟʦʙʫ-

ʪʘʥʫ), ʷʢʠʡ ʤʘʻ ʤʝʥʰʫ ʪʝʤʧʝʨʘʪʫʨʫ ʢʠʧʽʥʥʷ (ʨʠʩ.4.8). ʋʩʪʘʥʦ-

ʚʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʨʝʦʥ ʷʢ ʪʝʧʣʦʥʦʩʽʡ ʜʨʫʛʦʛʦ ʢʦʥʪʫ-

ʨʫ, ʟʘʨʘʟ ʧʽʜʛʦʪʦʚʣʝʥʽ ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʪʝʤʧʝʨʘʪʫʨ 75é150Áʉ 

[24]. 

ɿʥʘʯʥʽ ʤʘʩʰʪʘʙʠ ʨʦʟʚʠʪʢʫ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʣʠʚʽ ʣʠʰʝ ʚ ʨʘʟʽ ʦʜʝʨʞʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ 

ʊʫʨʙʽʥʘ ɻʝʥʝʨʘʪʦʨ 
ɻʝʥʝʨʘʪʦʨ ʊʫʨʙʽʥʘ 

ʅʘʛʥʽʪʘʣʴʥʘ  

ʩʚʝʨʜʣʦʚʠʥʘ 
 

ʉʝʧʘʨʘʪʦʨ 

http://uk.wikipedia.org/wiki/%D0%A4%D1%80%D0%B5%D0%BE%D0%BD
http://uk.wikipedia.org/wiki/%D0%86%D0%B7%D0%BE%D0%B1%D1%83%D1%82%D0%B0%D0%BD
http://uk.wikipedia.org/wiki/%D0%86%D0%B7%D0%BE%D0%B1%D1%83%D1%82%D0%B0%D0%BD


 70 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʽʟ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚ ʤʽʩʮʷʭ, ʜʝ 

ʟʥʘʡʜʝʥʦ ʩʫʭʽ ʛʘʨʷʯʽ ʩʢʝʣʴʥʽ ʧʦʨʦʜʠ, ʙʫʨʷʪʴ ʧʘʨʘʣʝʣʴʥʽ 

ʩʚʝʨʜʣʦʚʠʥʠ ʤʽʞ ʷʢʠʤʠ ʫʪʚʦʨʶʶʪʴ ʩʠʩʪʝʤʫ ʪʨʽʱʠʥ. ʊʦʙʪʦ 

ʬʘʢʪʠʯʥʦ ʬʦʨʤʫʻʪʴʩʷ ʰʪʫʯʥʠʡ ʛʝʦʪʝʨʤʘʣʴʥʠʡ ʨʝʟʝʨʚʫʘʨ, ʚ 

ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ ʭʦʣʦʜʥʘ ʚʦʜʘ ʽʟ ʥʘʩʪʫʧʥʠʤ ʦʪʨʠʤʘʥʥʷʤ ʧʘʨʠ 

ʘʙʦ ʧʘʨʦʚʦʜʷʥʦʾ ʩʫʤʽʰʽ.  

 

 
ʈʠʩ.4.8. ɻʝʦʪʝʨʤʘʣʴʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ ʽʟ ʜʚʦʢʦʥʪʫʨʥʠʤ ʮʠʢʣʦʤ 

 

ʄʘʩʰʪʘʙ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʚʠʟʥʘʯʘʶʪʴ 

ʜʝʢʽʣʴʢʘ ʬʘʢʪʦʨʽʚ, ʦʩʥʦʚʥʠʤ ʽʟ ʷʢʠʭ ʻ ʢʘʧʽʪʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ 

ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʮʽʥʘ ʷʢʠʭ ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʛʣʠʙʠʥʠ. ʊʘʢ ʩʪʚʦʨʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʛʣʠʙʠʥʦʶ 3,5 ʢʤ ʢʦʰʪʫʻ 

ʙʣʠʟʴʢʦ 5 ʤʣʥ. ʜʦʣʘʨʽʚ ʉʐɸ, 7,5 ʢʤ ï 18 ʤʣʥ. ʜʦʣ., 10 ʢʤ ï 30 

ʤʣʥ. ʜʦʣ. ʆʜʥʘʢ, ʮʽ ʟʘʪʨʘʪʠ ʦʢʫʧʘʶʪʴʩʷ ʚʞʝ ʟʘ 3...4 ʨʦʢʠ.  

 ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʪʘʢʠʭ ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ ʜʫʞʝ ʯʘʩʪʦ ʚʠ-

ʥʠʢʘʻ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤ, ʦʩʥʦʚʥʠʤʠ ʽʟ ʷʢʠʭ ʻ ʧʨʦʭʦʜʢʘ ʤʽʮʥʠʭ 

ʧʦʨʽʜ. ɼʣʷ ʮʴʦʛʦ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʦʛʥʷʥʝ ʙʫʨʽʥʥʷ. 

ʇʨʠ ʚʦʛʥʷʥʦʤʫ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʨʫʡʥʫ-

ʶʪʴ ʥʘʛʨʽʪʠʤ ʜʦ 2200 
0
ʉ ʛʘʟʦʚʠʤ ʩʪʨʫʤʝʥʝʤ, ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ 

ʥʘ ʚʠʙʽʡ ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʨʝʘʢʪʠʚʥʦʾ ʛʦʨʽʣʢʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ 

ɻʝʥʝʨʘʪʦʨ ʊʫʨʙʽʥʘ 

ʊʝʧʣʦʦʙʤʽʥʥʠʢ 

ʅʘʛʥʽʪʘʣʴʥʘ ʩʚʝʨʜʣʦʚʠʥʘ  ɺʠʜʦʙʫʚʥʘ 

 ʩʚʝʨʜʣʦʚʠʥʘ 
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ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʟʝʨʝʥ ʧʦʨʦʜʠ, ʫʪʚʦ-

ʨʝʥʥʷ ʪʨʽʱʠʥ ʪʘ ʣʫʱʝʥʥʷ ʧʦʨʦʜʠ (ʨʠʩ.4.9) [25] . 

 

 
ʈʠʩ.4.9. ʇʨʦʮʝʩ ʨʫʡʥʫʚʘʥʥʷ ʧʦʨʦʜʠ ʧʨʠ ʚʦʛʥʷʥʦʤʫ ʙʫʨʽʥʥʽ   

 

           ʘ) ʅʝʦʙʨʦʙʣʝʥʠʡ ʜʝʬʝʢʪ  ʙ) ʇʦʜʘʯʘ ʪʝʧʣʘ ʪʘ ʩʪʠʩʥʝʥʥʷ ʜʝʬʝʢʪʫ 

            ʚ) ʋʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥʠ               ʛ) ʃʫʱʝʥʥʷ ʧʦʨʦʜʠ 

       ʜ) ɺʽʜʜʽʣʝʥʥʷ ʣʫʩʢʠ ʚʽʜ ʧʦʨʦʜʠ 

ɼʝʬʝʢʪ 
ʇʦʚʝʨʭʥʷ ʛʽʨʩʴʢʦʾ     

           ʧʦʨʦʜʠ 

    ʇʦʜʘʯʘ ʪʝʧʣʘ 

 

    ʇʦʜʘʯʘ ʪʝʧʣʘ 

 

    ʇʫʩʪʦʪʘ 

 

     ʃʫʩʢʘ ʧʦʨʦʜʠ 
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ɼʦ ʢʘʤʝʨʠ ʟʛʦʨʘʥʥʷ ʨʝʘʢʪʠʚʥʦʾ ʛʦʨʽʣʢʠ ʧʦ ʪʨʫʙʘʭ ʚʩʝʨʝʜʠʥʽ 

ʧʫʩʪʦʪʽʣʠʭ ʰʪʘʥʛ ʧʽʜʚʦʜʠʪʴʩʷ ʢʝʨʦʩʠʥ ʽ ʛʘʟʦʧʦʜʽʙʥʠʡ ʢʠʩʝʥʴ. 

ʇʨʦʜʫʢʪʠ ʟʛʦʨʘʥʥʷ ʚʠʢʠʜʘʶʪʴʩʷ ʽʟ ʩʦʧʣʘ ʛʦʨʽʣʢʠ ʽʟ ʥʘʜʟʚʫ-

ʢʦʚʦʶ ʰʚʠʜʢʽʩʪʶ (1800 ʤ/ʩ) ʽ ʥʘʛʨʽʚʘʶʪʴ ʧʦʨʦʜʫ. ʊʘʢ ʷʢ ʛʦʨʽ-

ʣʢʘ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʦʩʽ, ʪʦ ʥʘʛʨʽʚ ʧʦʨʦʜʠ ʟʤʽʥʶʻʪʴʩʷ ʟ 

ʦʭʦʣʦʜʞʝʥʥʷʤ ʾʾ ʚʦʜʦʶ, ʷʢʘ ʧʦʩʪʫʧʘʻ ʥʘ ʚʠʙʽʡ ʩʚʝʨʜʣʦʚʠʥʠ. 

ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʧʦʨʦʜʠ, ʘ ʚʠʩʦʢʘ 

ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʛʘʟʦʚʠʭ ʩʪʨʫʤʝʥʽʚ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʨʠʚ ʨʦʟʪʨʽ-

ʩʢʘʥʠʭ ʯʘʩʪʠʥʦʢ ʧʦʨʦʜʠ. ʇʨʦʜʫʢʪʠ ʟʛʦʨʘʥʥʷ ʽ ʫʪʚʦʨʝʥʘ ʚ ʩʚʝ-

ʨʜʣʦʚʠʥʽ ʚʦʜʷʥʘ ʧʘʨʘ ʚʠʥʦʩʷʪʴ ʟʨʫʡʥʦʚʘʥʫ ʧʦʨʦʜʫ ʽʟ ʩʚʝʨʜʣʦ-

ʚʠʥʠ ʥʘ ʧʦʚʝʨʭʥʶ.  

ʗʢʱʦ ʞ ʰʚʠʜʢʽʩʪʴ ʪʝʨʤʽʯʥʦʛʦ ʙʫʨʽʥʥʷ ʧʘʜʘʻ, ʪʦ ʚʢʣʶʯʘʶʪʴ 

ʩʧʝʮʽʘʣʴʥʦ ʟʤʦʥʪʦʚʘʥʠʡ ʥʘ ʙʫʨʦʚʦʤʫ ʩʪʘʚʽ ʫʜʘʨʥʠʡ ʤʝʭʘʥʽʟʤ. 

ʅʘʛʨʽʪʠʡ ʪʝʨʤʦʙʫʨʦʤ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʧʦʨʦʜʠ ʧʦʨʽʚʥʷʥʦ 

ʣʝʛʢʦ ʨʫʡʥʫʻʪʴʩʷ ʢʦʨʦʥʢʦʶ, ʷʢʘ ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʛʦʣʦʚʥʽʡ ʯʘʩ-

ʪʠʥʽ ʪʝʨʤʦʙʫʨʫ. 

ʉʴʦʛʦʜʥʽ ʉʐɸ ʻ ʣʽʜʝʨʦʤ  ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʪʝʨʤʘʣʴʥʦʾ 

ʝʥʝʨʛʽʾ. ʉʪʘʥʦʤ ʥʘ ʩʝʨʧʝʥʴ 2008 ʨʦʢʫ ʫ 13 ʰʪʘʪʘʭ ʧʦʯʘʣʠ ʨʝʘ-

ʣʽʟʦʚʫʚʘʪʠʩʴ 103 ʧʨʦʝʢʪʠ, ʟʘʛʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʫ 3,979 ɻɺʪ. 

ʋ 2009 ʨʦʮʽ ʫʨʷʜ ɸʚʩʪʨʘʣʽʾ ʚʠʜʽʣʠʚ 50 ʤʣʥ. ʜʦʣʘʨʽʚ ʥʘ ʨʦʟʚʠ-

ʪʦʢ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ʆʩʪʘʥʥʽ ʜʘʥʽ ʛʝʦʣʦʛʽʯʥʦʾ ʨʦʟʚʽ-

ʜʢʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ 1% ʘʚʩʪʨʘʣʽʡʩʴʢʠʭ ʩʫʭʠʭ ʛʘʨʷʯʠʭ 

ʩʢʝʣʴʥʠʭ ʧʦʨʽʜ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʥʘʜʨʘʭ ʢʨʘʾʥʠ, ʟʜʘʪʥʠʡ 

ʩʪʚʦʨʠʪʠ ʫ 25000 ʨʘʟʽʚ ʙʽʣʴʰʝ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʱʦʨʽʯʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ. ɸʚʩʪʨʘʣʽʡʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʛʝʦ-

ʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʧʣʘʥʫʻ ʦʪʨʠʤʫʚʘʪʠ 2,2 ɻɺʪ  ʜʦ 2020 ʨʦʢʫ 

(40% ʜʝʨʞʘʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʾ). ʋ ɯʩʣʘʥʜʾ ʚ 

2006 ʨʦʮʽ 26,5% ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ʉʴʦʛʦʜʥʽ ʣʠʰʝ 0,1% 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ  ʮʽʻʾ ʢʨʘʾʥʠ ʚʠʨʦʙʣʷʻʪʴʩʷ ʟ ʚʫʛʽʣʣʷ. ɼʫʞʝ 

ʧʦhʠʨʝʥʦʶ ʻ ʛʝʦʪʝʨʤʘʣʴʥʘ ʝʥʝʨʝʪʠʢʘ ʽ ʥʘ ʌʣ̔ʽʧʽʥʘʭ. ʋ ʢʨʘʾʥʽ, 

ʱʦʨʽʯʥʦ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ ʚʠʨʦʙʣʷʻʪʴʩʷ 27% ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʨʘʟʦʤ ʽʟ ʚʠʜʦʙʫʪʢʦʤ ʪʝʧʣʘ, ʤʦʞʣʠʚʠʤ ʪʘ-

ʢʦʞ ʻ ʚʠʜʦʙʫʪʦʢ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʩʧʦʣʫʢ ʟ̔ ʨʦʟʩʦʣʽʚ, ʷʢ 
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ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʟʘʚʦʜʽ ʚ ɼʘʛʝʩʪʘʥʽ, ʜʝ ʚʠʜʦʙʫʚʘʶʪʴ ʩʧʦʣʫʢʠ ʤʘ-

ʛʥʽʶ, ʣ̔ʪʽʶ ʪʘ ʙʨʦʤʫ.  

ʑʦʜʦ ʚʘʨʪʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ ʛʝʥʝʨʫʻʪʴʩʷ, ʪʦ ʚʦʥʘ ʟʥʘ-

ʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 5 ʜʦ 8 ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʮʝʥʪʽʚ ʟʘ ʢʣ̔ʦʚʘʪ-

ʛʦʜʠʥʫ. ʅʦʚʽʰʽ ʛʝʦʪʝʨʤʘʣʴʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʯʘʩʪʦ ʻ ʙʽʣʴʰ ʜʦ-

ʨʦʛʠʤʠ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʝʦʪʝʨʤʘʣʴʥʽ ʨʝʟʝʨʚʫ-

ʘʨʠ, ʷʢʽ ʟʘʣʷʛʘʶʪʴ ʥʘ ʙʽʣʴʰʠʭ ʛʣʠʙʠʥʘʭ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʝʣʝʢʪ-

ʨʦʩʪʘʥʮʽʡ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʻ ʤʽʥʽʤʘʣʴʥʠʤ.  
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ʈʆɿɼɯʃ 6  

ɽʅɽʈɻɯʗ ɺɯʊʈʋ 

 

ɽʥʝʨʛʽʷ ʚʽʪʨʫ ï ʮʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʽʾ ʫ ʢʦʨʠʩʥʠʡ 

ʚʠʜ ʝʥʝʨʛʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʪʨʷʥʠʭ ʪʫʨʙʽʥ, ʚʽʪʨʦʚʠʭ ʥʘʩʦʩʽʚ ʯʠ 

ʧʘʨʫʩʽʚ. 

ʇʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʚʽʪʨʽʚ ʻ ʧʦʛʣʠʥʘʥʥʷ ʟʝʤʥʦʶ ʘʪʤʦʩ-

ʬʝʨʦʶ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʰʠ-

ʨʝʥʥʷ ʧʦʚʽʪʨʷ ʽ ʧʦʷʚʠ ʢʦʥʚʝʢʮʽʡʥʠʭ ʪʝʯʽʡ. ʋ ʛʣʦʙʘʣʴʥʦʤʫ ʤʘ-

ʩʰʪʘʙʽ ʥʘ ʮʽ ʪʝʨʤʽʯʥʽ ʷʚʠʱʘ ʥʘʢʣʘʜʘʻʪʴʩʷ ʝʬʝʢʪ ʦʙʝʨʪʘʥʥʷ 

ɿʝʤʣʽ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʧʦʷʚʫ ʥʘʧʨʷʤʢʽʚ ʚʽʪʨʫ. 

ʃʶʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʝʥʝʨʛʽʶ ʚʽʪʨʫ ʱʦʥʘʡʤʝʥʰʝ ʧʨʦʪʷʛʦʤ 

5500 ʨʦʢʽʚ. ʉʧʦʯʘʪʢʫ ʾʾ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʚ ʤʦʨʝʧʣʘʚʩʪʚʽ ʪʘ ʜʣʷ 

ʚʝʥʪʠʣʷʮʽʾ ʙʫʜʠʥʢʽʚ. ʇʝʨʰʽ ʚʽʪʨʷʢʠ ʧʦʯʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ 7 

ʩʪ. ʥ.ʝ. ʜʣʷ ʟʨʦʰʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʙʦʨʦʰʥʘ  ʚ ɸʬʛʘʥʽʩʪʘʥʽ, 

ɯʨʘʥʽ ʪʘ ʇʘʢʠʩʪʘʥʽ. ʇʦʷʚʘ ʚʦʜʷʥʠʭ ʥʘʩʦʩʽʚ ʩʪʘʣʘ ʤʦʞʣʠʚʦʶ 

ʟʘʚʜʷʢʠ ʧʦʰʠʨʝʥʥʶ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

(ʧʘʨʦʚʠʭ ʣʦʢʦʤʦʪʠʚʽʚ), ʜʣʷ ʷʢʦʛʦ ʽ ʟʜʽʡʩʥʶʚʘʣʠ ʚʽʜʢʘʯʢʫ ʚʦʜʠ 

ʽʟ ʩʚʝʨʜʣʦʚʠʥ .  

ʋ ʣʠʧʥʽ 1887 ʨʦʢʫ, ʘʢʘʜʝʤʽʢ ʽʟ ʐʦʪʣʘʥʜʽʾ ɼʞʝʡʤʩ ɹʣʽʬ, ʧʽ-

ʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʷʜʫ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽʟ ʚʽʪʨʦʤ ʩʪʚʦʨʶʻ ʫ 1891 

ʨʦʮʽ ʧʘʪʝʥʪ ʥʘ ʚʽʪʨʦʚʠʡ ʜʚʠʛʫʥ [26]. ɺʟʠʤʢʫ 1887 ʨʦʢʫ, ʘʤʝ-

ʨʠʢʘʥʩʴʢʠʡ ʜʦʩʣʽʜʥʠʢ ʏʘʨʣʴʟ ɹʨʘʰ ʚʧʝʨʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʪ-

ʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʦʪʨʠʤʘʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʷʢʫ ʚʽʥ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʚ ʜʣʷ ʦʩʚʽʪʣʝʥʥʷ ʙʫʜʠʥʢʫ ʪʘ ʣʘʙʦʨʘʪʦʨʽʾ. ʋ 1890 ʨʦʮʽ, ʜʘʪ-

ʩʴʢʠʡ ʚʠʥʘʭʽʜʥʠʢ ʽ ʜʦʩʣʽʜʥʠʢ ʇʦʣ ʣʘ ʂʫʨ ʩʢʦʥʩʪʨʫʶʚʘʚ ʚʽʪʨʷ-

ʥʽ ʪʫʨʙʽʥʠ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʘ ʧʽʟʥʽʰʝ ʟʘʩʪʦ-

ʩʦʚʫʚʘʚ ʾʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʦʜʥʶ [27].  

ʋ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ 20 ʩʪ. ʜʫʞʝ ʧʦʰʠʨʝʥʠʤʠ ʙʫʣʠ ʤʘʣʽ ʚʽʪ-

ʨʦʚʽ ʪʫʨʙʽʥʠ ʜʣʷ ʦʩʚʽʪʣʝʥʥʷ ʩʽʣʴʩʴʢʠʭ ʤʽʩʮʝʚʦʩʪʝʡ. ʇʝʨʰʘ ʚ 

ʈʘʜʷʥʩʴʢʦʤʫ ʉʦʶʟʽ ʚʽʪʨʦʚʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ (ɺɽʉ) ʧʦʪʫʞʥʽʩʪʶ 

8 ʢɺʪ ʙʫʣʘ ʩʧʦʨʫʜʞʝʥʘ ʚ 1929é1930 ʨʨ. ʧʽʜ ʂʫʨʩʴʢʦʤ ʟʘ ʧʨʦ-

ʝʢʪʦʤ ʽʥʞʝʥʝʨʽʚ ɸ. ɻ. ʋʬʽʤʮʝʚʘ ʽ ɺ. ʇ. ɺʝʪʯʠʥʢʽʥʘ. ʏʝʨʝʟ ʨʽʢ ʫ 

ʂʨʠʤʫ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ɺɽʉ ʧʦʪʫʞʥʽʩʪʶ 100 ʢɺʪ, ʱʦ ʙʫʣʘ ʥʘ 

ʪʦʡ ʯʘʩ ʥʘʡʙʽʣʴʰʦʶ ɺɽʉ ʫ ʩʚʽʪʽ. ɺʦʥʘ ʫʩʧʽʥhʦ ʧʨʘʮʶʚʘʣʘ ʜʦ 
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1942 ʨ. ʪʘ ʙʫʣʘ ʟʨʫʡʥʦʚʘʥʘ ʧʽʜ ʯʘʩ ʚʽʡʥʠ. ɸʣʝ ʥʘʡʰʚʠʜʰʝ ʚʽʪ-

ʨʦʝʥʝʨʛʝʪʠʢʘ ʨʦʟʚʠʚʘʣʘʩʷ ʫ ʉʐɸ. ʑʝ ʚ 1941 ʨ. ʪʘʤ ʙʫʣʘ ʧʦ-

ʙʫʜʦʚʘʥʘ ʧʝʨʰʘ ɺɽʉ ʧʦʪʫʞʥʽʩʪʶ 1250 ʢɺʪ.  

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʘ ʦʪʨʠʤʘʣʘ ʫ 1979 ʨʦʮʽ 

ʧʽʩʣʷ ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʪʨʷʥʠʭ ʪʫʨʙʽʥ ʜʘʪʩʴʢʠʤʠ ʚʠʨʦ-

ʙʥʠʢʘʤʠ. ʈʘʥʥʽ ʪʫʨʙʽʥʠ ʙʫʣʠ ʜʦʩʠʪʴ ʤʘʣʠʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʩʴʦ-

ʛʦʜʥʽʰʥʽʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʽ ʤʘʣʠ ʧʦʪʫʞʥʦʩʪʽ 20é30 ʢɺʪ ʢʦʞʥʘ. 

ɿ ʪʦʛʦ ʯʘʩʫ, ʚʦʥʠ ʟʥʘʯʥʦ ʚʠʨʦʩʣʠ ʫ ʨʦʟʤʽʨʘʭ ʪʘ ʧʦʪʫʞʥʦʩʪʷʭ. 

ʋ ʥʘʰ ʯʘʩ ʥʘʡʙʽʣʴʰʦʶ ʚʽʪʨʷʥʦʶ ʪʫʨʙʽʥʦʶ ʫ ʩʚʽʪʽ ʻ ʧʨʦʪʦ-

ʪʠʧ ʬʽʨʤʠ Gamesa, ʷʢʠʡ ʫ 2009 ʨʦʮʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʚ ɯʩʧʘ-

ʥʽʾ. ɺʽʪʨʦʛʝʥʝʨʘʪʦʨ G10X ʽʟ ʧʦʪʫʞʥʽʩʪʶ ʤʘʻ ʨʦʪʦʨ ʜʽʘʤʝʪʨʦʤ 

128 ʤ. ʇʦʧʝʨʝʜʥʽʡ ʨʝʢʦʨʜ ʥʘʣʝʞʘʚ ʜʚʦʤ ʅʽʤʝʮʴʢʠʤ ʢʦʤʧʘʥʽ-

ʷʤ Enercon ʪʘ REpower, ʷʢʽ ʫ 2007 ʨʦʮʽ ʩʪʚʦʨʠʣʠ ʪʫʨʙʽʥʫ 

Enercon E-126 ʽʟ ʧʦʪʫʞʥʽʩʪʶ 7 ʄɺʪ, ʚʠʩʦʪʦʶ 198 ʤ ʪʘ ʜʽʘʤʝʪ-

ʨʦʤ ʨʦʪʦʨʘ 126 ʤ (ʨʠʩ.6.1, 6.2). 

 

 
ʈʠʩ.6.1. ʆʧʦʨʘ ʚʽʪʨʷʥʦʾ ʪʫʨʙʽʥʠ Enercon E-126 

 

 

http://en.wikipedia.org/wiki/Enercon
http://en.wikipedia.org/wiki/REpower
http://en.wikipedia.org/wiki/Enercon_E-126
http://en.wikipedia.org/wiki/Enercon_E-126


 76 

ʋ 2010 ʨʦʮʽ, ʥʦʨʚʝʟʴʢʘ 

ʬʽʨʤʘ Sway ʦʛʦʣʦʩʠʣʘ ʧʨʦ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʫ ʚʽʪ-

ʨʷʥʦʾ ʪʫʨʙʽʥʠ ʧʦʪʫʞʥʽʩʪʶ 

10 ʄɺʪ. ʇʨʦʝʢʪʥʘ ʚʠʩʦʪʘ 

ʪʫʨʙʽʥʠ 162,5 ʤʝʪʨʠ, ʘ ʜʽ-

ʘʤʝʪʨ ʨʦʪʦʨʘ ï 145 ʤ. 

ʅʘʡʚʠɦ ʦʶ ʚʽʪʨʷʥʦʶ ʪʫʨ-

ʙʽʥʦʶ ʩʪʘʥʦʤ ʥʘ 2010 ʨʽʢ 

ʙʫʚ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨ Fuhrlä-

nder Wind Turbine Laasow, 

ʚʠʩʦʪʦʶ 205 ʤ. 

ʉʴʦʛʦʜʥʽ ʟʘʧʨʦʧʦʥʦʚʘ-

ʥʦ ʙʝʟʣʽʯ ʚʘʨʽʘʥʪʽʚ ʤʝʭʘ-

ʥʽʟʤʽʚ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʚʽʪ-

ʨʫ ʚ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ. 

ʆʩʥʦʚʥʠʤ ʡʦʛʦ ʝʣʝʤʝʥʪʦʤ 

ʻ ʚʽʪʨʦʢʦʣʝʩʦ.  

 

 

 

ɿʘ ʧʨʠʥʮʠʧʦʤ ʨʦʙʦʪʠ ʪʘ ʩʭʝʤʦʶ ʙʫʜʦʚʠ ʚʽʪʨʦʢʦʣʝʩʘ ʚʽʪʨʦʚʽ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 3 ʢʣʘʩʠ: 

1. ʧʝʣʶʩʪʢʦʚʽ (ʣʦʧʘʪʝʚʽ) ð ʤʘʶʪʴ ʚʽʪʨʦʢʦʣʝʩʦ ʟ ʣʦʧʘʪʷʤʠ, 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʚʘʣʫ; 

2. ʢʘʨʫʩʝʣʴʥʽ ʘʙʦ ʨʦʪʦʨʥʽ; 

3. ʙʘʨʘʙʘʥʥʽ. 

ʋ ʢʘʨʫʩʝʣʴʥʠʭ ʪʘ ʙʘʨʘʙʘʥʥʠʭ ʚʽʪʨʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʚʘʣ 

ʚʽʪʨʦʢʦʣʝʩʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ (ʨʠʩ.6.3). ʎʽ ʦʙʠʜʚʘ 

ʢʣʘʩʠ ʻ ʛʨʦʤʽʟʜʢʠʤʠ ʽ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤʠ ʧʦʨʽʚʥʷʥʦ ʟʣʦʧʘʪʝ-

ʚʠʤʠ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʚʩʷ ʩʫʯʘʩʥʘ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʘ ʙʘʟʫʻʪʴʩʷ 

ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʣʦʧʘʪʝʚʠʭ ʪʠʧʘʭ ʚʽʪʨʦʜʚʠʛʫʥʽʚ. ʇʨʦʧʝʣʝʨʥʽ 

ʚʽʪʨʦʜʚʠʛʫʥʠ ʜʦʩʢʦʥʘʣʽ, ʚʽʜʥʦʩʥʦ ʤʘʣʦ ʤʘʪʝʨʽʘʣʦʻʤʥʽ, ʟʘʙʝʟ-

ʧʝʯʫʶʪʴ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚʽʪ-

ʨʫ. 

ʈʠʩ.6.2. ɺʽʪʨʦʛʝʥʝʨʘʪʦʨ Enercon E-126 

http://www.sway.no/
http://en.wikipedia.org/wiki/Fuhrl%C3%A4nder_Wind_Turbine_Laasow
http://en.wikipedia.org/wiki/Fuhrl%C3%A4nder_Wind_Turbine_Laasow
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ʈʠʩ.6.3. ɺʽʪʨʷʥʽ ʪʫʨʙʽʥʠ ʽʟ ʚʝʨʪʠʢʘʣʴʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʚʘʣʫ ʚʽʪʨʦʢʦʣʝʩʘ 

 

ʋ ʣʦʧʘʪʝʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʚʽʪʨʦʢʦʣʝʩʦ ʧʨʠʩʪʨʦʶ ʟʘʢʨʽʧ-

ʣʶʻʪʴʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʚʘʣʫ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʚ ʜʚʦʭ ʧʽʜ-

ʰʠʧʥʠʢʘʭ, ʟʤʦʥʪʦʚʘʥʠʭ ʫ ʛʦʣʦʚʮʽ ʚʽʪʨʦʜʚʠʛʫʥʘ. ʆʙʝʨʪʘʥʥʷ 

ʚʽʪʨʦʢʦʣʝʩʘ ʧʝʨʝʜʘʻʪʴʩʷ ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʦʚʽ ʯʝʨʝʟ ʜʚʽ ʮʠʣʽʥ-

ʜʨʠʯʥʽ ʰʝʩʪʝʨʥʽ. ɻʦʣʽʚʢʘ ʚʽʪʨʦʜʚʠʛʫʥʘ ʤʦʥʪʫʻʪʴʩʷ ʥʘ ʙʘʰʪʽ, 

ʚʠʩʦʪʘ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʨʦʟʨʘʭʫʥʢʦʤ ʚʠʥʦʩʫ ʚʽʪʨʦʢʦʣʝʩʘ 

ʚʠʱʝ ʚʽʜ ʫʩʽʭ ʥʘʚʢʦʣʠʰʥʽʭ ʧʝʨʝʰʢʦʜ, ʱʦ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ 

ʧʦʪʦʢʠ ʧʦʚʽʪʨʷ. ɺʦʥʘ ʤʦʞʝ ʦʙʝʨʪʘʪʠʩʷ ʥʘʚʢʦʣʦ ʚʝʨʪʠʢʘʣʴʥʦʾ 

ʦʩʽ. ʇʦʟʘʜʫ ʛʦʣʽʚʢʠ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʭʚʽʩʪ ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʷ ʚʪ̔-

ʨʦʢʦʣʝʩʘ ʥʘ ʥʘʧʨʷʤ ʚʪ̔ʨʫ. ʇʦʪʫʞʥʽʩʪʴ ʚʽʪʨʦʜʚʠʛʫʥʘ ʙʝʟ ʨʝʛʫ-

ʣʶʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʟʙʽʣʴʰʫʻʪʴʩʷ ʘʙʦ ʟʤʝʥʰʫʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡ-

ʥʦ ʜʦ ʢʫʙʫ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ. ʑʦʙ ʫʩʫʥʫʪʠ ʮʶ ʚʘʜʫ ʫ ʚʽʪʨʦʜʚʠ-

ʛʫʥʽ ʟʘʩʪʦʩʦʚʘʥʦ ʘʚʪʦʤʘʪʠʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨ-

ʪʘʥʥʷ ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ. ʅʘʧʨʫʛʘ, ʷʢʘ ʟʥʽʤʘʻʪʴʩʷ ʟ ʝʣʝʢʪʨʦʛʝ-

ʥʝʨʘʪʦʨʘ, ʥʦʨʤʘʣʽʟʫʻʪʴʩʷ ʚ ʩʪʘʙʽʣʽʟʘʪʦʨʽ ʥʘʧʨʫʛʠ. ʏʝʨʝʟ ʮʝ ʚʠ-

ʭʽʜʥʘ ʥʘʧʨʫʛʘ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʦʶ, ʚʦʥʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 210 ɺ 

ʜʦ 230 ɺ ʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. 

ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʚʽʪʨʷʥʦʾ ʪʫʨʙʽʥʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.6.4. 
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ʈʠʩ.6.4. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʚʽʪʨʷʥʦʾ ʪʫʨʙʽʥʠ: 

1 ï ʣʦʧʘʪʽ; 2 ï ʨʦʪʦʨ; 3 ï ʧʦʚʦʨʦʪ; 4 ï ʪʦʨʤʦʟ; 5 ï ʥʠʟʴʢʦ ʦʙʝʨʪʦʚʠʡ ʚʘʣ;  

6 ï ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ; 7 ï ʛʝʥʝʨʘʪʦʨ; 8 ï ʢʦʥʪʨʦʣʝʨ, 9 ï ʘʥʝʤʦʤʝʪʨ;  

 10 ï ʬʣʶʛʘʨʢʘ; 11 ï ʦʙʪʽʢʘʶʯʘ ʧʦʚʝʨʭʥʷ ; 12 ï ʚʠʩʦʢʦʦʙʝʨʪʦʚʠʡ ʚʘʣ;  

13 ï ʥʘʩʪʨʦʶʚʘʯ ʥʘʧʨʷʤʢʫ; 14 ï ʜʚʠʛʫʥ; 15ïʦʧʦʨʘ 

 

ʇʨʠ ʨʦʟʪʘʰʫʚʘʥʥʽ ʧʦʨʫʯ ʢʽʣʴʢʦʭ ʚʽʪʨʷʢʽʚ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ 

ʬʘʢʪ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʥʝ ʙʣʠʞʯʝ ʥʽʞ ʟʘ ʪʨʠ 

ʚʠʩʦʪʠ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʘʙʠ ʥʝ ʧʝʨʝʭʦʧʣʶʚʘʪʠ çʯʫʞʠʡè ʚʽʪʝʨ. 

ʉʴʦʛʦʜʥʽ ʝʥʝʨʛʽʷ ʚʽʪʨʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʛʦ-

ʨʶʯʠʤ ʢʦʨʠʩʥʠʤ ʢʦʧʘʣʠʥʘʤ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʻ ʧʦʰʠʨʝ-

ʥʦʶ (ʨʠʩ.6.5), ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʶ, ʯʠʩʪʦʶ ʪʘ ʥʝ ʩʪʚʦʨʶʻ ʧʘʨʥʠ-

ʢʦʚʠʭ ʛʘʟʽʚ [28].  

ʅʘ ʢʽʥʝʮʴ 2009 ʨʦʢʫ ʩʚʽʪʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨʽʚ 

ʩʪʘʥʦʚʠʣʘ 157,9 ɻɺʪ, ʘ ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʙʫʣʦ ʥʘ 

ʨʽʚʥʽ 320 ʊɺʪ, ʱʦ ʩʪʘʥʦʚʠʪʴ 2% ʩʚʽʪʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪ-

ʨʦʝʥʝʨʛʽʾ [29]. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʨʷʜ ʢʨʘʾʥ, ʷʢʽ 

ʜʽʡʩʥʦ ʜʦʩʷʛʣʠ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʜʘʥʽʡ ʛʘʣʫʟʽ. ʉʝʨʝʜ ʥʠʭ 
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ɼʘʥʽʷ ʽʟ 19% ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ɯʩʧʘʥʽʷ ʽ ʇʦʨʪʫʛʘʣʽʷ 

-13%, ʅʽʤʝʯʯʠʥʘ ʪʘ ɯʨʣʘʥʜʽʷ -7%. ʉʪʘʥʦʤ ʥʘ ʪʨʘʚʝʥʴ 2009 ʨʦ-

ʢʫ ʟʘʬʽʢʩʦʚʘʥʦ, ʱʦ ʧʦʥʘʜ ʚʽʩʽʤʜʝʩʷʪ ʢʨʘʾʥ ʩʚʽʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʚʽʪʨʷʥʫ ʝʥʝʨʛʝʪʠʢʫ ʥʘ ʢʦʤʝʨʮʽʡʥʽʡ ʦʩʥʦʚʽ. 

 

 
 

ʈʠʩ.6.5. ʉʚʽʪʦʚʠʡ ʧʦʪʝʥʮʽʘʣ ʚʽʪʨʫ ʫ ʢɺʪ/ʤ2 

 

ɺʩʝʩʚʽʪʥʷ ɺʽʪʨʦʚʘ ɸʩʦʮʽʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʫ 201 ʨʦʮʽ ʩʚʽ-

ʪʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨʽʚ ʜʦʩʷʛʥʝ ʧʦʟʥʘʯʢʠ ʫ 160 ɻɺʪ 

[30]. ʉʴʦʛʦʜʥʽ ʚʽʪʨʦʚʘ ʝʥʝʨʛʝʪʠʢʘ ɼʘʥʽʾ ʩʪʘʥʦʚʠʪʴ 20% ʚʽʜ 

ʚʩʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʣʘʥʫʻʪʴ-

ʩʷ ʥʘʚʽʪʴ ʜʦʩʷʛʪʠ 50%. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʉʐɸ ʚʠʨʦʙʠʣʠ ʥʘʙʘ-

ʛʘʪʦ ʙʽʣʴʰʝ ʚʽʪʨʦʚʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʥʽʞ ʙʫʜʴ-ʷʢʘ ʽʥʰʘ ʢʨʘʾʥʘ 

ʩʚʽʪʫ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʪʘʢʦʞ ʟʘʩʣʫʛʦʚʫʻ ʅʽʤʝʯʯʠʥʘ. 

ʂʠʪʘʡ ʧʣʘʥʫʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʪʨʫ ʥʘ ʢʽʥʝʮʴ 2020 ʨʦʢʫ ʚʠ-

ʨʦʙʣʷʪʠ 30 ɻɺʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʄʽʩʮʝʚʽ ʚʽʪʨʠ ʚ ʮʽʣʦʤʫ ʟʜʘʪʥʽ 

ʚʠʨʦʙʣʷʪʠ ʜʦ 253 ɻɺʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ [31]. ʉʴʦʛʦʜʥʽ ʂʠʪʘʡ ʤʘʻ 

ʨʷʜ ʟʘʢʦʥʦʧʨʦʝʢʪʽʚ, ʱʦ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʫ 2004 ʨʦʮʽ ʪʘ ʧʽʜʪʨʠ-

ʤʫʶʪʴ ʨʦʟʚʠʪʦʢ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ʇʦʯʠʥʘʶʯʠ 

ʽʟ 2008 ʨʦʢʫ ʚʽʪʨʦʚʘ ʝʥʝʨʛʝʪʠʢʘ ʫ ʢʨʘʾʥʽ ʧʦʯʘʣʘ ʨʦʟʚʠʚʘʪʠʩʴ 

ʜʫʞʝ ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ, ʘ ʟ 2005 ʦʙôʻʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪ-

ʨʦʝʥʝʨʛʽʾ ʚʟʘʛʘʣʽ ʱʦʨʽʯʥʦ ʧʦʜʚʦʶʶʪʴʩʷ. 

 

 

0,0 -0,6 

0,7-1,2 

1,3 -1,7 

1,8-2,2 

2,3 -2,8 

2,9-3,4 

3,5 -4,4 

4,5-7,2 
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ʊʘʙʣʠʮʷ 6.1 

ʉʚʽʪʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨʽʚ ʫ ʄɺʪ [30] 

 ̄ ʂʨʘʾʥʘ 2005 2006 2007 2008 2009 

  1 2 3 4 5 6 7 

-  ɭʉ 40722 48122 56614 65255 74767 

1 ʉʐɸ 9149 11603 16819 25170 35159 

2 ʅʽʤʝʯʯʠʥʘ 18428 20622 22247 23903 25777 

3 ʂʠʪʘʡ 1266 2599 5912 12210 25104 

4 ɯʩʧʘʥʽʷ 10028 11630 15145 16740 19149 

5 ɯʥʜʽʷ 4430 6270 7850 9587 10925 

6 ɯʪʘʣʽʷ 1718 2123 2726 3537 4850 

7 ʌʨʘʥʮʽʷ 779 1589 2477 3426 4410 

8 
ɺʝʣʠʢʦʙʨʠʪʘ-

ʥʽʷ 
1353 1963 2389 3288 4070 

9 ʇʦʨʪʫʛʘʣʽʷ 1022 1716 2130 2862 3535 

10 ɼʘʥʽʷ 3132 3140 3129 3164 3465 

11 ʂʘʥʘʜʘ 683 1460 1846 2369 3319 

12 ʅʽʜʝʨʣʘʥʜʠ 1236 1571 1759 2237 2229 

13 ʗʧʦʥʽʷ 1040 1309 1528 1880 2056 

14 ɸʚʩʪʨʘʣʽʷ 579 817 817 1494 1712 

15 ʐʚʝʮʽʷ 509 571 831 1067 1560 

16 ɯʨʣʘʥʜʽʷ 495 746 805 1245 1260 

17 ɻʨʝʮʽʷ 573 758 873 990 1087 

18 ɸʚʩʪʨʽʷ 819 965 982 995 995 

19 ʊʫʨʝʯʯʠʥʘ 20 65 207 433 801 

20 ʇʦʣʴʱʘ 83 153 276 472 725 

21 ɹʨʘʟʠʣʽʷ 29 237 247 339 606 

22 ɹʝʣʴʛʽʷ 167 194 287 384 563 

23 ʄʝʢʩʠʢʘ 2 84 85 85 500 

24 
ʅʦʚʘ  

ɿʝʣʘʥʜʽʷ 
168 171 322 325 497 

25 ʊʘʡʚʘʥʴ 104 188 280 358 436 

26 ʅʦʨʚʝʛʽʷ 268 325 333 428 431 

27 ɭʛʠʧʝʪ 145 230 310 390 430 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ.6.1 

  1 2 3 4 5 6 7 

28 ʇʜ. ʂʦʨʝʷ 119 176 192 278 348 

29 ʄʘʨʦʢʢʦ 64 64 125 125 253 

30 ʋʛʦʨʱʠʥʘ 18 61 65 127 201 

31 ʏʝʭʽʷ 30 57 116 150 192 

32 ɹʦʣʛʘʨʽʷ 14 36 57 158 177 

33 ʏʠʣʽ    20 168 

34 ʌʽʥʣʷʥʜʽʷ 82 86 110 143 147 

35 ɽʩʪʦʥʽʷ - - 59 78 142 

36 ʂʦʩʪʘ ʈʽʢʘ - - - 74 123 

37 ʋʢʨʘʾʥʘ 77 86 89 90 94 

38 ɯʨʘʥ 32 47 67 82 91 

39 ʃʠʪʚʘ 7 56 50 54 91 

 

ɯʥʰʽ ʻʚʨʦ-

ʧʝʡʩʴʢʽ 

ʢʨʘʾʥʠ 

391 494 601 1022 1385 

 
ʈʝʰʪʘ ʢʨʘ-

ʾʥ ɸʤʝʨʠʢʠ 
155 159 184 210 175 

 

ʂʨʘʾʥʠ ɸʬ-

ʨʠʢʠ ʪʘ 

ɹʣʠʟʴʢʦʛʦ 

ʉʭʦʜʫ 

52 52 51 56 91 

 
ʂʨʘʾʥʠ ɸʟʽʾ 

ʪʘ ʆʢʝʘʥʽʾ 
27 27 27 36 51 

 
ɺʩʴʦʛʦ 

ʄɺʪ 
59024 74151 93927 121188 157899 

 

ɯʥʜʽʷ ʥʘ ʢʽʥʝʮʴ 2009 ʨʦʢʫ ʟʘʡʤʘʣʘ ʧôʷʪʝ ʤʽʩʮʝ ʫ ʩʚʽʪʦʚʦʤʫ 

ʨʝʡʪʠʥʛʫ ʢʨʘʾʥ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ, 

ʩʪʚʦʨʶʶʯʠ ʱʦʨʽʯʥʦ ʙʣʠʟʴʢʦ 3% ʚʩʽʻʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʢʨʘʾʥʠ. 

ʅʝʱʦʜʘʚʥʦ ʄʝʢʩʠʢʘ ʧʦʯʘʣʘ ʟʘʡʤʘʪʠʩʴ ʨʝʘʣʽʟʘʮʽʻʶ ʧʨʦʝʢʪʫ 

ʽʟ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ 
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ʢʨʘʾʥʠ ʚʽʜ ʛʦʨʶʯʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʇʨʦʝʢʪ ʧʦʪʫʞʥʽʩʪʶ ʫ 

88 ʄɺʪ ʻ ʧʝʨʰʠʤ ʪʘʢʦʛʦ ʨʦʜʫ ʧʨʦʝʢʪʦʤ ʚ ʢʨʘʾʥʽ, ʷʢʠʡ ʫ ʤʘʡ-

ʙʫʪʥʴʦʤʫ ʙʫʜʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʝʢʩʠʢʘʥʩʴʢʠʡ ʰʪʘʪ ʆʘʭʘʩʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ ʥʘ 13%. ʅʘ ʢʽʥʝʮʴ 2012 ʨʦʢʫ ʧʣʘʥʫʻʪʴʩʷ ʜʦ-

ʚʝʩʪʠ ʚʠʨʦʙʥʠʯʫ ʧʦʪʫʞʥʽʩʪʴ ʧʨʦʝʢʪʫ ʜʦ ʧʦʟʥʘʯʢʠ ʫ 3 ɻɺʪ. ʋ 

ʪʨʘʚʥʽ 2010 ʨʦʢʫ ʤʝʢʩʠʢʘʥʩʴʢʘ ʢʦʤʧʘʥʽʷ Sempra Energy ʧʦʚʽ-

ʜʦʤʠʣʘ, ʱʦ ʚʦʥʘ ʧʣʘʥʫʻ ʧʦʙʫʜʫʚʘʪʠ ʚʽʪʨʷʥʫ ʬʝʨʤʫ ʧʦʪʫʞʥʽʩ-

ʪʶ 1 ɻɺʪ ʟʘʛʘʣʥɹʦʶ ʚʘʨʪʽʩʪʶ 5,5 ʤʣʨʜ. ʜʦʣʘʨʽʚ [32]. 

ɯʥʰʠʤ ʨʠʥʢʦʤ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʱʦ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴ-

ʩ ̫ʻ ɹʨʘʟʠʣʽʷ, ʷʢʘ ʤʘʻ ʟʘʛʘʣʴʥʠʡ ʚʽʪʨʷʥʠʡ ʧʦʪʝʥʮʽʘʣ 143 ɻɺʪ 

[33]. 

ʋ 2010 ʨʦʮʽ ʇʽʚʜʝʥʥʘ ɸʬʨʠʢʘ ʧʦʯʘʣʘ ʙʫʜʽʚʥʠʮʪʚʦ ʝʥʝʨʛʦ-

ʛʝʥʝʨʫʶʯʦʾ ʚʽʪʨʷʥʦʾ ʩʪʘʥʮʽʾ ʧʦʪʫʞʥʽʩʪʶ ʫ 100 ʄɺʪ ʧʦʙʣʠʟʫ 

ʤʽʩʪʘ ʂʦʝʥʘʘʧ. ʌʨʘʥʮʽʷ ʧʦʚʽʜʦʤʠʣʘ, ʱʦ ʥʘ ʢʽʥʝʮʴ 2010 ʨʦʢʫ 

ʚʦʥʘ ʧʣʘʥʫʻ ʚʠʨʦʙʣʷʪʠ ʙʣʠʟʴʢʦ 12,5 ɻɺʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʚʪ̔ʨʫ. 

ʋ ʧʝʨʽʦʜ ʽʟ 2000 ʧʦ 2006 ʨʽʢ ʚ ʂʘʥʘʜʽ ʚʽʜʙʫʚʩʷ ʨʽʟʢʠʡ ʨʽʩʪ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽʟ 137 ʄɺʪ ʜʦ 1,460 ɻɺʪ. ʎʝʡ ʨʽʩʪ 

ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʽ ʪʝʧʝʨ ʪʘ ʱʦʨʽʯʥʦ ʩʪʘʥʦʚʠʪʴ 38% [34]. ʆʩʦʙ-

ʣʠʚʦ ʰʚʠʜʢʠʡ ʨʽʩʪ ʚʽʜʙʫʚʩʷ ʫ 2006 ʨʦʮʽ, ʢʦʣʠ ʟʘʛʘʣʴʥʘ ʧʦʪʫʞ-

ʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʦʜʚʦʾʣʘʩʷ ʽʟ 683 ʄɺʪ ʥʘ 

ʢʽʥʝʮʴ 2005 ʨʦʢʫ. ʎʝʡ ʨʽʩʪ ʚʽʜʙʫʚʩʷ ʟʘʚʜʷʢʠ ʚʩʪʘʥʦʚʣʝʥʠʤ 

ʢʨʘʾ ʥʦʶ ʮʽʣʷʤ, ʝʢʦʥʦʤʽʯʥʠʤ ʽʥʽʮʽʘʪʠʚʘʤ ʪʘ ʧʦʣʽʪʠʯʥʽʡ ʧʽʜʪ-

ʨʠʤʮʽ. ɼʦ 2025 ʨʦʢʫ, ʂʘʥʘʜʘ ʧʣʘʥʫʻ ʜʦʩʷʛʪʠ ʧʦʪʫʞʥʦʩʪʽ ʽʟ ʚʠ-

ʨʦʙʥʠʮʪʚʘ ʚʽʪʨʷʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʫ 55 ɻɺʪ, ʘʙʦ 20% ʝʥʝʨʛʝ-

ʪʠʯʥʠʭ ʧʦʪʨʝʙ ʢʨʘʾʥʠ. 

ʑʦʜʦ ʋʢʨʘʾʥʠ, ʪʦ ʥʘ ʾʾ ʪʝʨʠʪʦʨʽʾ ʩʴʦʛʦʜʥʽ ʧʨʘʮʶʶʪʴ ʪʘʢʽ ʚ̔ -

ʪʨʦʚʽ ʩʪʘʥʮʽʾ: ɼʦʥʫʟʣʘʚʩʴʢʘ ʧʦʪʫʞʥʽʩʪʶ 10 ʄɺʪ, ʉʘʢʩʴʢʘ ï 2,5 

ʄɺʪ, ʅʦʚʦʘʟʦʚʩʴʢʘ -3,3 ʄɺʪ ʪʘ ʊʨʫʩʢʘʚʝʮʴʢʘ -0,75 ʄɺʪ. 

ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽ-

ʪʨʷʢʽʚ ʽʟ ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ 5ʤ/ʩ ʻ ʧʦʙʝʨʝʞʞʷ ʏʦʨʥʦ-

ʛʦ ʪʘ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʽʚ, ʆʜʝʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ, ɿʘʧʦʨʽʞʩʴʢʘ, 

ɼʦʥʝʮʴʢʘ, ʃʫʛʘʥʩʴʢʘ, ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʛʽʨʩʴʢʽ 

ʨʘʡʦʥʠ ʂʘʨʧʘʪ ʪʘ ʂʨʠʤʫ.  
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ʇʦʙʝʨʝʞʞʷ ʂʨʠʤʫ ʩʪʘʚʠʪʴ ʋʢʨʘʾʥʫ ʥʘ ʜʨʫʛʝ ʤʽʩʮʝ ʧʽʩʣʷ 

ʅʦʨʚʝʛʽʾ ʩʝʨʝʜ ʢʨʘʾʥ, ʱʦ ʤʘʶʪʴ ʤʽʣʢʦʚʦʜʥʽ ʪʝʨʠʪʦʨʽʾ, ʷʢʽ ʧʨʠ-

ʜʘʪʥʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʪʨʷʥʠʭ ʬʝʨʤ ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 1 ɻɺʪ 

ʜʦ 5 ɻɺʪ. ʂʨʠʤʩʴʢʠʡ ʧʦʪʝʥʮʽʘʣ ʚ ʮʽʣʦʤʫ ʟʜʘʪʥʠʡ ʱʦʨʽʯʥʦ ʚʠ-

ʨʦʙʣʷʪʠ ʜʦ 42 ʊɺʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʽʾ ʚ ʋʢʨʘʾʥʽ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ.6.2. 

ʊʘʙʣʠʮʷ 6.2 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʧʦ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ [35] 

ɿʦʥʘ ʉʝʨʝʜʥʷ ʨʽʯʥʘ ʰʚʠʜʢʽʩʪʴ 

ʚʽʪʨʫ, ʤ/ʩ 

ʇʨʠʯʦʨʥʦʤʦʨôʷ 5,6 

ʉʪʝʧ 4,5 

ɼʦʥʙʘʩ 5,0 

ʃʽʩʦʩʪʝʧ 4,0 

ʇʦʣʽʩʩʷ 3,0é4,0 

 
ʋ ʩʽʯʥʽ, ʥʘʧʨʠʢʣʘʜ, ʤʘʢʩʠʤʫʤ ʤʦʞʣʠʚʦʛʦ ʯʘʩʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʽʾ ʚʽʪʨʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʧʨʠʤʦʨʩʴʢʽʡ ʟʦʥʽ, ʧʽʚʜʝʥʥʦʤʫ 

ʉʪʝʧʫ, ʚ ɼʦʥʙʘʩʽ, ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ ʂʨʠʤʫ ʪʘ ʂʘʨʧʘʪ (600 ʛʦʜʠʥ 

ʥʘ ʤʽʩʷʮʴ). ʅʘʡʤʝʥʰʘ ʚʽʪʨʦʚʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʧʘʜʘʻ ʥʘ ʩʝʨʝʜʥʶ 

ʪʝʯʽʶ ɼʥʽʧʨʘ ʪʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʫ ʯʘʩʪʠʥʫ ʋʢʨʘʾʥʠ (500 ʛʦʜʠʥ 

ʥʘ ʤʽʩʷʮʴ). ʋ ʢʚʽʪʥʽ-ʣʠʧʥʽ ʚ ʇʨʠʯʦʨʥʦʤʦʨôʾ ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ 

ʥʝ ʤʝʥʰʝ 550 ʛʦʜʠʥ ʟʘ ʤʽʩʷʮʴ, ʩʪʽʣʴʢʠ ʞ ʥʘ ʇʦʣʪʘʚʱʠʥʽ. ʋ 

ʞʦʚʪʥʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʮʠʨʢʫʣʷʮʽʾ ʘʪʤʦʩʬʝʨʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ 

ʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʪʨʫ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʻ ʩʽʯʥʝʚʽʡ. 

ʋ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʜʦ ʩʝʨʝʜʥʽʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ ʧʦʰʠʨʶ-

ʶʪʴʩʷ ʡ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʷʢʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʪʨʦʜʚʠʛʫʥʽʚ. ʊʘʢ, ʚ ʨʘʡʦʥʽ ɼʦʥʙʘʩʫ ʽ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʾ ʥʠ-

ʟʦʚʠʥʠ ʟʘʧʘʩʠ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʽʾ ʜʦʨʽʚʥʶʶʪʴ 2000é2500 

ʢɺʪĿʛʦʜ ʥʘ 1 ʤ
2
 ʧʣʦʱʽ, ʷʢʘ ʦʙʜʫʚʘʻʪʴʩʷ, ʚ ʇʦʣʽʩʩʽ ʪʘ ʥʘ ɺʦʣʠ-

ʥʦ-ʇʦʜʽʣʴʩʴʢʦʤʫ ʧʣʘʪʦ ï 1000é1200 ʢɺʪĿʛʦʜ. 

ʇʠʪʦʤʠʡ ʧʦʪʝʥʮʽʘʣ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʽʾ ʚ ʋʢʨʘʾʥʽ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʡ ʫ ʪʘʙʣ.6.3 ʪʘ ʨʠʩ.6.6. 
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ʊʘʙʣʠʮʷ 6.3 
ʇʠʪʦʤʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʽʾ ʚ ʋʢʨʘʾʥʽ [35] 

ˉ  

ʈʘʡʦ-

ʥʫ 

ʉʝʨʝʜʥʴʦ-

ʨʽʯʥʘ ʰʚʠʜ-

ʢʽʩʪʴ ʚʽʪʨʫ, 

ʤ/ʩ 

ɺʠʩʦʪʘ, 

ʤ 

ʇʨʠʨʦʜʥʠʡ 

ʧʦʪʝʥʮʽʘʣ 

ʚʽʪʨʫ, 

ʢɺʪĀ 

ʛʦʜ/ʤ
2
ʨʽʢ 

ʊʝʭʥʽʯʥʦ-

ʜʦʩʷʞʥʠʡ 

ʧʦʪʝʥʮʽʘʣ 

ʚʽʪʨʫ, 

ʢɺʪĀʛʦʜ/ʤ
2
ʨʽʢ 

1 <4.25 

15 1120 200 
30 1510 280 
60 2030 375 
100 2530 460 

2 4,5 

15 2010 390 
30 2710 520 
60 3640 700 
100 4540 850 

3 5,0 

15 2810 520 
30 3790 690 
60 5100 860 
100 6350 975 

4 5,5 

15 3200 620 
30 4320 830 
60 5810 1020 
100 7230 1150 

 

ɺ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʪʨʦʫʩʪʘʥʦʚʦʢ ʤʦʞʣʠʚʠʤ 

ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 15é19% ʨʽʯʥʦʛʦ ʦʙ'ʻʤʫ ʝʥʝʨʛʽʾ ʚʽʪʨʫ, ʱʦ ʧʨʦ-

ʭʦʜʠʪʴ ʢʨʽʟʴ ʧʝʨʝʨʽʟ ʧʦʚʝʨʭʥʽ ʚʽʪʨʦʢʦʣʝʩʘ. ʆʯʽʢʫʚʘʥʽ ʦʙʩʷʛʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟ 1 ʤ
2
 ʧʝʨʝʨʽʟ ʧʣʦɦ̔  ʚʽʪʨʦʢʦʣʝʩʘ ʚ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʨʝʛʽʦʥʘʭ ʩʢʣʘʜʘʶʪʴ 800é.1000 ʢɺʪĀʛʦʜ/ʤ
2
 ʟʘ 

ʨʽʢ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʽʪʨʦʫʩʪʘʥʦʚʦʢ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝ-

ʨʛʽʾ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚ ʨʝʛʽʦʥʘʭ 

ʋʢʨʘʾʥʠ, ʜʝ ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ > 5 ʤ/ʩ: ʥʘ ɸʟʦʚʦ-

ʏʦʨʥʦʤʦʨʩʴʢʦʤʫ ʫʟʙʝʨʝʞʞʽ, ʚ ʆʜʝʩʴʢʽʡ, ʍʝʨʩʦʥʩʴʢʽʡ, ɿʘʧʦʨʽ-

ʟʴʢʽʡ, ɼʦʥʝʮʴʢʽʡ, ʃʫʛʘʥʩʴʢʽʡ, ʄʠʢʦʣʘʾʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, ɸʈ 
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ʂʨʠʤ ʪʘ ʚ ʨʘʡʦʥʽ ʂʘʨʧʘʪ. ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʧʠʪʦʤʦʛʦ ʝʥʝʨʛʝʪʠʯ-

ʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʋʢʨʘʾʥʠ ʜʝʤʦʥʩʪʨʫʻ ʨʠʩ.6.6. 

 

 
 

ʈʠʩ.6.6. ɽʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʽʪʨʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ [35] 
 

ɺʽʪʨʦʝʥʝʨʛʝʪʠʢʘ ʋʢʨʘʾʥʠ ʤʘʻ ʜʦʩʪʘʪʥʽʡ ʜʦʩʚʽʜ ʚʠʨʦʙʥʠʮʪ-

ʚʘ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥ-

ʥʷ ʷʢ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʪʘʢ ʽ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ 

ʩʪʘʥʮʽʡ; ʚ ʢʨʘʾʥʽ ʻ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʦ-

ʪʝʥʮʽʘʣ ʽ ʨʦʟʚʠʥʝʥʘ ʚʠʨʦʙʥʠʯʘ ʙʘʟʘ. ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʨʦʟʚʠʪʢʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʘ ʩʧʨʠʷʻ ʜʝʨʞʘʚʥʘ ʧʽʜʪʨʠʤʢʘ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʽʥʽʮʽʘʪʠʚ ʽʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʢʦʥʦʜʘʚʩʪ-

ʚʘ, ʩʪʨʫʢʪʫʨʠ ʢʝʨʫʚʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʚʠʛʽʜʥʠʭ ʫʤʦʚ ʜʣʷ ʚʥʫʪ-

ʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʽʥʚʝʩʪʦʨʽʚ.  

ʈʝʘʣʽʟʘʮʽʷ ʜʝʨʞʘʚʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʚ ʛʘʣʫʟʽ ʚʽʪʨʦ-

ʝʥʝʨʛʝʪʠʢʠ ʥʘ 2010 ʨʽʢ ʧʝʨʝʜʙʘʯʘʣʘ ʟʘʛʘʣʴʥʦʨʽʯʥʝ ʚʠʨʦʙʥʠʮʪ-

ʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʚʽʪʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʪʘ ʘʚʪʦʥʦʤʥʠʭ ʚʽʪ-

ʨʦʫʩʪʘʥʦʚʢʘʭ ʙʣʠʟʴʢʦ 5,71 ʤʣʥ. ʄɺʪĀʛʦʜ; ʱʦ ʩʪʘʥʦʚʠʣʦ 2,5 

ʚʽʜʩʦʪʢʽʚ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ. 

V<4,5 ʤ/ʩ 

V=4,5 ʤ/ʩ 

V=5,0 ʤ/ʩ 

V>5,5 ʤ/ʩ 

   ʇʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʽʪʨʫ, 

  ʢɺʪĀ ʛʦʜ/ʤ2ʨʽʢ 
 
 ʊʝʭʥʽʯʥʦ-ʜʦʩʷʞʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʽʪʨʫ, 
  ʢɺʪĀ ʛʦʜ/ʤ2ʨʽʢ 

 
15 30 60 100 
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ʂʨʽʤ ʟʘʛʘʣʴʥʠʭ ʯʠ ʩʠʥʦʧʪʠʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʙʘʛʘʪʦ 

ʯʦʛʦ ʚ ʮʠʭ ʧʨʦʮʝʩʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʽʩʮʝʚʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, 

ʱʦ ʦʙʫʤʦʚʣʝʥʽ ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʯʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ. 

ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʚʠʩʦʪʦʶ, ʘ ʾʭ ʛʦʨʠʟʦʥʪʘʣʴʥʘ 

ʩʢʣʘʜʦʚʘ ʟʥʘʯʥʦ ʙʽʣʴʰʘ ʟʘ ʚʝʨʪʠʢʘʣʴʥʫ. ʎʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʻ 

ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʨʽʟʢʠʭ ʧʦʨʠʚʽʚ ʚʽʪʨʫ. ʉʫʤʘʨ-

ʥʘ ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʚʽʪʨʽʚ ʦʮʽʥʶʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʧʦʨʷʜʢʫ 

0,7Ŀ1021 ɼʞ. 

ɻʨʘʬʽʯʥʘ ʜʝʤʦʥʩʪʨʘʮʽʷ ʨʫʭʫ ʚʽʪʨʫ ʛʫʩʪʠʥʦʶr ʪʘ ʰʚʠʜʢʽʩ-

ʪʶ v, ʯʝʨʝʟ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʫ ʧʝʨʝʰʢʦʜʫ ɸ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩ.6.7. 

 

 
ʈʠʩ.6.7. ɻʨʘʬʽʯʥʘ ʜʝʤʦʥʩʪʨʘʮʽʷ ʨʫʭʫ ʚʽʪʨʫ 

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʥʝʨʛʽʾ, ʷʢʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʽʟ ʚʽʪʨʫ ʟʘʩʪʦ-

ʩʦʚʫʶʪʴ ʥʘʩʪʫʧʥʝ ʨʽʚʥʷʥʥʷ: 

 

2 2 31 1 1
,

2 2 2
P m v A v v A vr r= Ö = Ö Ö Ö = Ö Ö          (6.1) 

 

ʜʝ m ï ʤʘʩʘ ʧʦʚʽʪʨʷ,  v ï ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ɸ ï ʧʦʚʝʨʭʥʷ, ʯʝʨʝʟ 

ʷʢʫ ʧʨʦʭʦʜʠʪʴ ʚʽʪʝʨ, r - ʛʫʩʪʠʥʘ ʚʽʪʨʫ (
3

225,1
ʤ

ʢʛ
). 

ʆʜʥʘʢ, ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʚʽʪʨʫ ʯʝʨʝʟ ʪʫʨʙʽʥʫ ʚʜʘʻʪʴʩʷ 

ʦʪʨʠʤʘʪʠ ʣʠʰʝ ʯʘʩʪʠʥʫ ʝʥʝʨʛʽʾ. ɻʨʘʬʽʯʥʫ ʜʝʤʦʥʩʪʨʘʮʽʶ ʨʫʭʫ 

ʚʽʪʨʫ ʜʦ ʪʘ ʧʽʩʣ ̫ʧʝʨʝʰʢʦʜʠ ʧʦʢʘʟʫʻ ʨʠʩ.6.8. 

A v 
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ʈʫʭ ʚʽʪʨʫ ʥʘ ʜʽʣʷʥʮʽ ʜʦ ʧʝʨʝʰʢʦʜʠ ʙʫʜʝ ʦʧʠʩʫʚʘʪʠʩʴ ʨʽʚ-

ʥʷʥʥʷʤ:  

 

+- +Ö=+Ö ʈʈ 2

1

2

1
2

1

2

1
nrnr .                      (6.2)   

 

 
ʈʠʩ.6.8. ɻʨʘʬʽʯʥʝ ʜʝʤʦʥʩʪʨʫʚʘʥʥʷ ʨʫʭʫ ʚʽʪʨʫ ʜʦ ʪʘ ʧʽʩʣʷ ʧʝʨʝʰʢʦʜʠ 

 

ʈʫʭ ʚʽʪʨʫ ʥʘ ʜʽʣʷʥʮʽ ʧʽʩʣʷ ʧʝʨʝʰʢʦʜʠ ʙʫʜʝ ʦʧʠʩʫʚʘʪʠʩʴ ʨʽ-

ʚʥʷʥʥʷʤ: 

 

-+ +Ö=+Ö ʈʈ 22

2
2

1

2

1
nrnr .                          (6.3) 

 

ʈʫʭ ʚʽʪʨʫ ʥʘ ʚʩʽʡ ʜʽʣʷʥʮʽ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

 

 ).(
2

1 2

2

2

1 nnr -Ö=- -+ Pʈ                        (6.4) 

                         

 

ɼʘʣʽ ʦʪʨʠʤʫʻʤʦ: 

 

);(
2

1
)( 2

2

2

1 nnr -ÖÖ=-Ö -+ APʈA                  (6.5) 

 

1 2 1 2( ) ( );m v v A v vrÖ - = Ö Ö -                        (6.6) 

 

V1 

P
+
 

V2 V 

P P P
-
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2 2

1 2 1 2

1
( ) ( ).

2
A v v A v v vr rÖ Ö - = Ö Ö Ö -               (6.7) 

ʆʪʞʝ,                               

  1 2

1
( ).

2
v v v= +                             (6.8) 

ʇʨʠ ʨʫʩʽ ʚʽʪʨʫ ʯʝʨʝʟ ʧʝʨʝʰʢʦʜʫ, ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ ʘʢʩʽʘ-

ʣʴʥʦʛʦ ʬʘʢʪʦʨʘ ʧʝʨʝʰʢʦʜ ʘ. 

   ʊʦʜʽ ʤʘʪʠʤʝʤʦ: 

 

1 (1 ).v v a= -                             (6.9) 

 

1 1 2

1
(1 ) ( ).

2
v a v v- = +                         (6.10) 

ɿʚʽʜʩʠ  

2 (1 2 ).v v a= Ö -                           (6.11) 

 

ʊʝʧʝʨ ʟʥʘʭʦʜʠʤʦ ʝʥʝʨʛʽʶ, ʷʢʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʽʟ ʚʽʪʨʫ. 

 

2 2

1 2

1
( );

2
P A v v vr= Ö Ö -                       (6.12) 

 

2 2 2

1 1 1

1
(1 ) (1 2 ) ;

2
P A v a v v ar è ø= Ö Ö Ö - Ö - - Öê ú      (6.13) 

 

3 2

1

1
(1 ) 1 1 4 4 ;

2
P A v a a ar è ø= Ö Ö Ö - - + -ê ú        (6.14) 

 

3 2 3

1

1
4 8 4 .

2
P A v a a ar è ø= Ö Ö Ö - +ê ú               (6.15) 

 

ʇʨʦʜʠʬʝʨʝʥʮʽʶʻʤʦ ʩʠʣʫ ʈ, ʪʦʜʽ ʦʪʨʠʤʘʻʤʦ: 
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23 4 1 0.
dP

a a
dA
= - + =                     (6.16) 

 

ʄʘʢʩʠʤʫʤ ʦʪʨʠʤʫʻʤʦ ʪʽʣʴʢʠ ʧʨʠ 
1

3
a= . ʇʽʜʩʪʘʚʣʷʻʤʦ1

3
a=  

ʫ (6.15): 

 

3

1

1 4 1 4
8 ;

2 3 9 27
P A vr

è ø
= Ö Ö Ö - +é ù

ê ú
                (6.17) 

 

                 
3

1

1 16
.

2 27
P A vr= Ö Ö Ö                           (6.18) 

 

ʆʪʞʝ, ʚʽʪʨʦʚʝ ʢʦʣʝʩʦ, ʨʦʟʤʽʱʝʥʝ ʫ ʚʽʣʴʥʦʤʫ ʧʦʪʦʮʽ ʧʦʚʽʪʨʷ, 

ʤʦʞʝ ʚ ʢʨʘʱʦʤʫ ʚʠʧʘʜʢʫ ʪʝʦʨʝʪʠʯʥʦ ʧʝʨʝʪʚʦʨʠʪʠ ʚ ʧʦʪʫʞ-

ʥʽʩʪʴ ʥʘ ʡʦʛʦ ʚʘʣʫ 16/27=0,59 (ʟʘʢʦʥ ɹʝʮʘ) ʧʦʪʫʞʥʦʩʪʽ ʧʦʪʦʢʫ 

ʧʦʚʽʪʨʷ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʣʦʱʫ ʧʝʨʝʪʠʥʫ, ʷʢʝ ʟʘʭʦʧʣʶ-

ʻʪʴʩʷ ʚʽʪʨʦʚʠʤ ʢʦʣʝʩʦʤ. ʎʝʡ ʢʦʝʬʽʮʽʻʥʪ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʪʝʦʨʝ-

ʪʠʯʥʠʤ ʂʇɼ ʽʜʝʘʣʴʥʦʛʦ ʚʽʪʨʦʚʦʛʦ ʢʦʣʝʩʘ. 

ʉʠʣʘ, ʟ ʷʢʦʶ ʚʽʪʝʨ ʜʽʻ ʥʘ ʧʝʨʝʰʢʦʜʫ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦ-

ʨʤʫʣʦʶ: 

 
2 ,fF A v Cr= Ö Ö Ö                         (6.19) 

 

ʜʝ v ï ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʜʦ ʧʝʨʝʰʢʦʜʠ, ɸ ï ʧʦʚʝʨʭʥʷ, ʯʝʨʝʟ ʷʢʫ 

ʧʨʦʭʦʜʠʪʴ ʚʽʪʝʨ, ʉf ï ʢʦʝʬʽʮʽʻʥʪ ʩʠʣʠ. 

ʗʢʱʦ ʧʝʨʝʰʢʦʜʘ ʦʙʝʨʪʘʻʪʴʩʷ ʽʟ ʜʝʷʢʦʶ ʰʚʠʜʢʽʩʪʶ u, ʪʦʜʽ 

ʦʪʨʠʤʘʻʤʦ ʥʘʩʪʫʧʥʝ ʨʽʚʥʷʥʥʷ: 

 
2( ) .fF C A v ur= Ö Ö Ö -                         (6.20) 

 

ʊʦʜʽ,         

 2( ) .fP C A v u ur= Ö Ö Ö - Ö                         (6.21) 

http://uk.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%91%D0%B5%D1%86%D0%B0
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ʇʨʦʜʠʬʝʨʝʥʮʽʶʻʤʦ ʧʦʧʝʨʝʜʥʻ ʨʽʚʥʷʥʥʷ: 

2( 4 3 ).f

dP
C A v vu u

dU
r= Ö Ö Ö - +                   (6.22) 

 

ʆʪʞʝ, ʝʥʝʨʛʽʷ ʚʽʪʨʫ, ʷʢʘ ʚʪʨʘʯʘʻʪʴʩʷ ʥʘ ʩʘʤʽʡ ʧʝʨʝʰʢʦʜʽ 

ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

31 8
.

2 27
fP C A vr= Ö Ö Ö Ö                      (6.23) 

 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʽ ʪʝ, ʱʦ ʣʦʧʘʪʴ ʚʽʪʨʷʥʦʾ ʪʫʨʙʽʥʠ ʧʦʚʠʥʥʘ ʚʽ-

ʜʧʦʚʽʜʘʪʠ ʨʷʜʫ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʠʨʦʙʣʷʪʠ ʥʝʦʙʭʽʜʥʫ 

ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʈʦʟʧʦʜʽʣ ʩʠʣ ʥʘ ʧʦʚʝʨʭʥʽ ʣʦʧʘʪʽ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ.6.9. 

 

-    u    

u    

d    F    ³    

d    F    L    

d    F    

d    F    T    

d    F    D    

v    

 
ʈʠʩ.6.9. ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʩʠʣ ʧʨʠ ʢʦʥʪʘʢʪʽ ʣʦʧʘʪʽ ʟ ʚʽʪʨʦʤ 

 

ʊʦʜʽ, 

LbL cdAdF ÖÖÖ= 2

2

1
wr ;                       (6.24) 

 

Ŭ 

Ů 

Ŭ 

ɤ 
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DbD cdAdF ÖÖÖ= 2

2

1
wr ,                       (6.25) 

 

ʜʝ r - ʛʫʩʪʠʥʘ ʚʽʪʨʫ; dAb ï ʧʣʦʱʘ ʝʣʝʤʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʥʘ ʧʦ-

ʚʝʨʭʥʽ ʣʦʧʘʪʽ; ɤ ï ʚʽʜʥʦʩʥʠʡ ʚʽʪʝʨ; CL, CD ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʢʦʝʬʽʮʽʻʥʪʠ. 

ʉʧʨʦʝʢʪʫʚʘʚʰʠ ʜʘʥʽ ʩʠʣʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʦʩʽ ʦʪʨʠʤʘʻʤʦ: 

  

aa sincos Ö+Ö= DLT dFdFdF ;                  (6.26) 

aa cossin Ö-Ö= DLM dFdFdF .                  (6.27) 

 

ʄʦʤʝʥʪ ʩʠʣ ʚʽʜʥʦʩʥʦ ʨʦʪʦʨʘ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

 

MdFrdM Ö= ,                             (6.28) 

 

ʜʝ r ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʚʘʣʫ ʜʦ ʝʣʝʤʝʥʪʘʨʥʦʾ ʜʽʣʷʥʢʠ ʥʘ ʧʦʚʝʨʭʥʽ 

ʣʦʧʘʪʽ. 

ʉʠʣʘ, ʷʢʫ ʦʪʨʠʤʫʻ ʣʦʧʘʪʴ ʚʽʜ ʚʽʪʨʫ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨ-

ʤʫʣʦʶ: 

 

dMdP Ö=w .                             (6.29) 

 

ɸʝʨʦʜʠʥʘʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʣʦʧʘʪʽ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨ-

ʤʫʣʦʶ: 

 

]sincos[

]cossin[

aa

aa
h

Ö+Ö

Ö-Ö
=

Ö

Ö
=

Ö

Ö
=

DL

DL

T

M
a

dFdFv

dFdFu

dFv

dFu

Fdv

Fdu
CC

CC
. (6.30) 

 

ʇʦʜʽʣʠʚʰʠ ʯʠʩʝʣʴʥʠʢ ʽ ʟʥʘʤʝʥʥʠʢ ʥʘ asinÖLdF , ʦʪʨʠʤʘʻʤʦ: 
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][

]1[

T

D

L

D

a

dF

dF
ctgv

ctg
dF

dF
u

+

Ö-

=

a

a

h .                            (6.31) 

 

ɺʚʽʚʰʠ ʟʘʤʽʥʫ 
L

D

L

D

C

C

dF

dF
tg ==e  ʪʘ actg

v

u
=  ʦʪʨʠʤʘʻʤʦ: 

 

ae

ae

ea

ae
ah

tgtg

ctgtg

tgctg

ctgtg
ctga

Ö+

Ö-
=

+

Ö-
=

1

11
.           (6.32) 

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʫʞʥʦʩʪʽ, ʷʢʫ ʙʫʜʝ ʚʠʨʦʙʣʷʪʠ ʚʽʪʨʦʚʘ 

ʪʫʨʙʽʥʘ ʢʦʨʠʩʪʫʶʪʴʩʷ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

 

,
8

1

2

1

32

3

0

emp

ememp

CvD

vACPP

hhpr

hhrhh

ÖÖÖÖÖÖÖ=

=ÖÖÖÖ=ÖÖÖ=

     (6.33) 

 

ʜʝ ʉʨ ï ʢʦʝʬʽʮʽʻʥʪ ʩʠʣʠ; mh - ʤʝʭʘʥʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ (0,9); 

eh - ʝʣʝʢʪʨʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ (0,95). 

ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʚʽʪʨʦʚʠʭ ʪʫʨʙʽʥ ʥʘʡʚʘʞʣʠʚʽʰʫ ʨʦʣʴ ʚʽʜʽ-

ʛʨʘʻ ʚʠʙʽʨ ʤʽʩʮʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʶ ʩʠʣʦʶ ʚʽʪʨʫ. ʈʝ-

ʻʩʪʨʘʮʽʻʶ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʤʝʪʝʦʟʚʝʜʝʥʴ ʟʘʡʤʘʶʪʴʩʷ ʤʝ-

ʪʝʦʩʣʫʞʙʠ, ʷʢʽ ʻ ʫ ʚʩʽʭ ʢʨʘʾʥʘʭ. ʈʦʙʦʪʘ ʥʘʮʽʦʥʘʣʴʥʠʭ ʤʝʪʝʦ-

ʩʣʫʞʙ ʢʦʦʨʜʠʥʫʻʪʴʩʷ ʫ ɾʝʥʝʚʽ ʚʩʝʩʚʽʪʥʴʦʶ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʶ 

ʦʨʛʘʥʟ̔ʘʮʽʻʶ. 

ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʟʘ ʰʢʘʣʦʶ ɹʦʬʦʨʪʘ ʪʘ ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ ʩʝʨʝʜʥʽʤ ʧʦʢʘʟʥʠʢʦʤ ʟʘ 10-ʭʚʠʣʠʥʥʠʡ ʧʨʦʤʽʞʦʢ 

ʯʘʩʫ ʧʦʢʘʟʽʚ ʘʥʝʤʦʤʝʪʨʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʠʩʦʪʽ 10 ʤ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʪʨʠ ʧʦʰʠʨʝʥʠʭ ʪʠʧʠ ʘʥʝʤʦʤʝʪ-

ʨʽʚ. ʇʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʙʽʣʴʰʽʡ ʟʘ 10 ʤ/ʩ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦ-
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ʩʦʚʫʶʪʴ ʯʘʰʢʦʚʠʡ ʘʥʝʤʦʤʝʪʨ ʈʦʙʽʥʩʦʥʘ (ʨʠʩ.6.10). ʗʢ ʧʨʘʚʠ-

ʣʦ, ʜʘʥʠʡ ʘʥʝʤʦʤʝʪʨ ʧʨʘʮʶʻ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʩʪʨʫʤʫ. ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʣʝ-

ʢʪʨʠʯʥʦʛʦ ʘʥʝʤʦʤʝʪʨʘ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʭʘʥʽʯʥʠʡ. ʇʨʠʥʮʠʧʦ-

ʚʘ ʩʭʝʤʘ ʪʘʢʦʛʦ ʘʥʝʤʦʤʝʪʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.6.11. 

 
ʈʠʩ.6.10. ʏʘʰʢʦʚʠʡ ʘʥʝʤʦʤʝʪʨ ʈʦʙʽʥʩʦʥʘ 

 

 
ʈʠʩ.6.11. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʤʝʭʘʥʽʯʥʦʛʦ ʘʥʝʤʦʤʝʪʨʘ: 

1 ï ʤʝʭʘʥʽʯʥʘ ʢʦʪʫʰʢʘ ʟ ʥʘʤʦʪʘʥʠʤ ʧʘʧʝʨʦʤ; 2 ï ʨʝʢʦʨʜʝʨ;  

3 ï ʧʦʧʣʘʚʦʢ; 4 ï ʭʚʽʩʪ 
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ʇʦʢʘʟʠ ʩʠʣʠ ʚʽʪʨʫ ʬʽʢʩʫʶʪʴʩʷ ʥʘ ʧʘʧʝʨʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʘ-

ʤʦʧʠʩʮʷ, ʷʢʠʡ ʧʨʠʢʨʽʧʣʝʥʠʡ ʜʦ ʧʦʧʣʘʚʢʘ. 

ʅʠʟʴʢʫ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʬʽʢʩʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʨʦʪʷʥʦʛʦ 

ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʦʛʦ ʘʥʝʤʦʤʝʪʨʘ (ʨʠʩ.6.12). 

 
ʈʠʩ.6.12. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʜʨʦʪʷʥʦʛʦ ʘʥʝʤʦʤʝʪʨʘ: 

1 ï ʜʨʽʪ; 2 ï ʨʝʦʩʪʘʪ 
 

ʇʨʠʥʮʠʧ ʜʽʾ ʜʘʥʦʛʦ ʘʥʝʤʦʤʝʪʨʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ 

ʩʠʣʠ ʦʧʦʨʫ ʚ ʟʘʤʢʥʫʪʦʤʫ ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ. ʇʽʜʚʠʱʝʥʘ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʨʦʟʽʛʨʽʪʦʛʦ ʜʨʦʪʫ ʟʜʘʪʥʘ ʟʤʝʥʰʫʚʘʪʠʩʴ ʚʥʘʩʣʽʜʦʢ ʜʽʾ 

ʥʘ ʥʝʾ ʚʽʪʨʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʝʤʦʤʝʪʨʽʚ, ʩʝ-

ʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  
 

n

v

tt

vdt

v

n

i

i

t

t
äñ
==

-
= 1

12

2

1

,                                (6.34) 

 

ʜʝ t1 ï  ʧʦʯʘʪʦʢ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ; t2 ï ʢʽʥʝʮʴ ʚʠ-

ʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ; n ï ʢʽʣʴʢʽʩʪʴ ʧʫʥʢʪʽʚ ʚʠʤʽʨʶʚʘʥʴ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʥʝʤʦʤʝʪʨʽʚ ʦʪʨʠʤʫʶʪʴ ʜʘʥʽ, ʷʢʽ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʽ ʥʘ ʨʠʩ.6.13. ʅʘ  ʾʭ ʦʩʥʦʚʽ ʚʠʟʥʘʯʘʶʪʴ ʪʨʠʚʘʣʽʩʪʴ ʜʽʾ ʚʽʪʨʫ 

ʨʽʟʥʦʾ ʩʠʣʠ. ʊʘʢ ʥʘʧʨʠʢʣʘʜ, ʢʨʠʚʘ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ (ʨʠʩ.6.14). ʊʦʯʢʘ ɸ  ʚʽʜʧʦʚʽʜʘʪʠʤʝ 
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ʚʽʪʨʫ, ʷʢʠʡ ʥʘʡʯʘʩʪʽʰʝ ʜʤʝ ʫ ʜʘʥʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʘ ʪʦʯʢʘ ɹ ʚʽʜ-

ʧʦʚʽʜʘʪʠʤʝ ʩʝʨʝʜʥʽʡ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. 

 

 
ʈʠʩ.6.13. ɻʨʘʬʽʢ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʚ ʯʘʩʽ 

 

 
ʈʠʩ.6.14. ʂʨʠʚʘ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

 

ʂʨʠʚʘ, ʱʦ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ.6.14 ʙʫʜʝ ʨʽʟʥʦʶ ʜʣʷ ʨʽʟʥʠʭ 

ʪʝʨʠʪʦʨʽʡ. 

ʇʽʜʙʽʨ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨʘ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʪʝʨʠʪʦʨʽʾ ʪʘʢʦʞ ʻ 

ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ. ɿʘʛʘʣʴʥʫ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʫ ʨʦʙʦʪʠ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨʘ ʜʝʤʦʥʩʪʨʫʻ ʨʠʩ.6.15.  ʋ 

ʪʦʯʮʽ ɸ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨ ʧʦʯʠʥʘʻ ʦʙʝʨʪʘʪʠʩʴ ʪʘ ʚʠʨʦʙʣʷʪʠ ʝʣʝ-

ʢʪʨʦʝʥʝʨʛʽʶ.  ʇʨʠ ʟʤʽʥʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʽʟ v1 ʜʦ v2 ʪʘ ʜʦʩʷʛ-

ʥʝʥʥʽ ʪʦʯʢʠ ɹ, ʚʽʪʨʷʥʘ ʪʫʨʙʽʥʘ ʧʝʨʝʩʪʘʻ ʟʙʽʣʴʰʫʚʘʪʠ ʩʚʦʶ ʧʦ-

ʪʫʞʥʽʩʪʴ, ʘ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʜʦ v3 

ʫ ʪʦʯʮʽ ʉ ʚʦʥʘ ʚʟʘʛʘʣʽ ʧʦʯʠʥʘʻ ʟʤʝʥʰʫʚʘʪʠ ʧʦʪʫʞʥʽʩʪʴ.  
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ʈʠʩ.6.15. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨʘ 

 

ɺ ʮʽʣʦʤʫ, ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʷʢʘ ʛʝʥʝʨʫʻʪʴʩʷ ʽʟ ʜʘʥʦʾ 

ʜʽʣʷʥʢʠ ʟʘ ʨʽʢ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʥʘ ʨʠʩ.6.16. ɼʘʥʠʡ ʛʨʘʬʽʢ ʙʫʜʫ-

ʻʪʩɹʷ ʥʘ ʦʩʥʦʚʽ ʨʠʩ.6.15. 

 

 
ʈʠʩ.6.16. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʽʩʮʝʚʦʩʪʽ, ʜʝ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨ 

 

ɿʘʰʪʨʠʭʦʚʘʥʘ ʦʙʣʘʩʪʴ ʧʦʢʘʟʫʻ, ʷʢʘ ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʦʪʨʠʤʫʻʪʴʩʷ ʥʘ ʜʘʥʽʡ ʜʽʣʷʥʮʽ ʟʘ ʨʽʢ ʧʦʨʽʚʥʷʥʦ ʽʟ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʦʶ (ʧʨʷʤʦʢʫʪʥʠʢ ɸ1ɹ1ʉ1ɼ1). ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʽ ʪʝ, ʱʦ 

ʪʦʯʢʠ ɸ, ɹ ʽ ʉ ʥʘ ʨʠʩ.6.15 ʽ 6.16 ʙʫʜʫʪʴ ʨʽʟʥʠʤʠ ʜʣʷ ʨʽʟʥʠʭ ʪʫ-

ʨʙʽʥ ʽ ʤʽʩʮʝʚʦʩʪʝʡ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʥʘ ʩʢʽʣʴʢʠ ʧʨʦʜʫʢʪʠʚʥʦʶ ʻ ʪʫʨʙʽ-

ʥʘ, ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ kʧ: 
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ʨ
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= ,                                  (6.35) 

 

ʜʝ ʈʨ ï ʨʽʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨʦʤ;  

ʈʧ ï ʨʦʟʨʘʭʫʥʢʦʚʘ ʧʦʪʫʞʥʽʩʪʴ; t ï ʯʘʩ ʨʦʙʦʪʠ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʩʝʨʝʜʥʷ ʧʦʪʫʞʥʽʩʪʴ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨʘ ʤʘʻ 

ʚʠʛʣʷʜ: 

() ()dvvfvPPcp Ö=ñ
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,                          (6.36) 

ʜʝ, 
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ʊʦʜʽ kʧ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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k .              (6.38) 

 

ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʪʫʨʙʽʥ ʥʘ ʧʝʚʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʜʫʞʝ ʯʘʩʪʦ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʬʫʥʢʮʽʻʶ ʈʝʣʝʷ, ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʘʭʫʚʘ-

ʪʠ ʯʘʩ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʜʤʝ ʚʽʪʝʨ, ʟʥʘʶʯʠ ʡʦʛʦ ʰʚʠʜʢʽʩʪʴ. 
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ʜʝ 8760 ï ʪʨʠʚʘʣʽʩʪʴ ʨʦʢʫ ʚ ʛʦʜʠʥʘʭ; v - ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ 

ʚʽʪʨʫ; v ï ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ. 

ʜʣʷ v1<v<v2 

ʜʣʷ v2<v<v3. 

(6.37) 
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ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʷʢʘ ʥʘʡʙʽʣʴʰ ʧʨʠʪʘʤʘʥʥʘ ʜʘʥʽʡ ʤʽʩʮʝʚʦʩ-

ʪʽ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

 

VVr Ö= 8,0 .                                (6.40) 

 

ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ: 

VVp Ö= 6,1 .                                (6.41) 

 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʬʫʥʢʮʽʾ ʈʝʣʝʷ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʪʽʣʴʢʠ ʯʠʥʥʠʢ 

ʨʫʭʫ ʚʽʪʨʫ, ʬʫʥʢʮʽʷ ɺʝʡʙʫʣʘ ʚʨʘʭʦʚʫʻ ʱʝ ʽ ʯʠʥʥʠʢ ʬʦʨʤʠ ʚʽʪʨʫ. 
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,               (6.42) 

 

ʜʝ ʩ ïʯʠʥʥʠʢ ʨʫʭʫ ʚʽʪʨʫ (ʚʛʦʨʫ-ʚʥʠʟ); k ïʯʠʥʥʠʢ ʬʦʨʤʠ 

(1,8...2,3). 

ʇʨʠ k=2 ʬʫʥʢʮʽʷ ɺʝʡʙʫʣʘ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ ʬʫʥʢʮʽʾ ʈʝʣʝʷ. 

ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʚʽʪʨʷʥʠʭ ʪʫʨʙʽʥ ʩʫʪʪʻʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷ-

ʻʪʴʩʷ ʰʚʠʜʢʦʩʪʽ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʚʽʪʨʫ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʪʝʨʠʪʦ-

ʨʽʾ. 

ʊʘʢ, ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʟ ʧʝʚʥʦʾ ʧʣʦʱʽ ʨʦʟ-

ʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʇʦʪʫʞʥʽʩʪʴ ʽʟ ʧʝʚʥʦʾ ʧʣʦʱʽ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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1
ʧʟʧʧ VɸʉVAP ÖÖÖºÖÖÖÖ= rr .             (6.44) 
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ʅʘʧʨʷʤʦʢ ʚʽʪʨʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʦʨʦʥʦʶʛʦʨʠʟʦʥʪʫ, ʟʚʽʜʢʠ 

ʜʤʝ ʚʽʪʝʨ. ʄʝʪʝʦʜʘʥʽ ʧʨʦ ʥʘʧʨʷʤʦʢ ʚʽʪʨʫ ʧʦʜʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʨʦʟʠ ʚʽʪʨʽʚ, ʱʦ ʧʦʢʘʟʫʻ ʩʝʨʝʜʥʶ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʚ ʨʽʟʥʠʭ ʥʘ-

ʧʨʷʤʢʘʭ. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʘʧʨʷʤ ʚʽʪʨʫ ʜʫʞʝ ʚʘʞʣʠʚʘ, ʢʦʣʠ 

ʚʽʪʨʦʛʝʥʝʨʘʪʦʨʠ ʨʦʟʪʘʰʦʚʫʶʪʴ ʚ ʛʽʨʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʧʦʙʣʠʟʫ 

ʙʫʜ̔ʚʝʣʴ ʯʠ ʽʥʰʠʭ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨʽʚ, ʘ ʩʘʤʝ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, 

ʢʦʣʠ ʤʦʞʣʠʚʝ ʾʭ ʧʝʨʝʢʨʠʪʪʷ ʧʨʠ ʜʝʷʢʠʭ ʥʘʧʨʷʤʢʘʭ ʚʽʪʨʫ. 

ɽʥʝʨʛʽʷ ʚʽʪʨʦʚʦʛʦ ʧʦʪʦʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʽ ʛʫ-

ʩʪʠʥʠ ʧʦʚʽʪʨʷ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʽʟʠʯʥʠʤ ʩʪʘʥʦʤ ʽ ʩʢʣʘʜʦʤ 

ʧʦʚʽʪʨʷ ï ʪʝʤʧʝʨʘʪʫʨʦʶ, ʪʠʩʢʦʤ, ʚʤʽʩʪʦʤ ʫ ʥʴʦʤʫ ʚʦʣʦʛʠ. ɼʣʷ 

ʢʦʞʥʦʛʦ ʚʽʪʨʦʜʚʠʛʫʥʘ ʻ ʩʚʦʾ ʤʝʞʽ ʨʦʙʦʯʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ: 

ʘ ï ʩʣʘʙʢʠʡ ʚʽʪʝʨ, ʣʦʧʘʪʽ ʥʝ ʦʙʝʨʪʘʶʪʴʩʷ; ʙ ï ʨʦʙʦʯʘ ʰʚʠʜ-

ʢʽʩʪʴ ʚʽʪʨʫ, ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʷʢʦʾ, ʜʚʠʛʫʥ ʤʦʞʝ 

ʚʠʡʪʠ ʟ̔ ʣʘʜʫ; ʚ ï ʜʫʞʝ ʩʠʣʴʥʠʡ ʚʽʪʝʨ, ʜʚʠʛʫʥ ʚʠʤʠʢʘʶʪʴ. 

ʉʢʣʘʚʰʠ ʢʘʨʪʠ ʨʦʟʧʦʜʽʣʫ ʝʬʝʢʪʠʚʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ, ʤʦ-

ʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʚ ʷʢʠʭ ʨʘʡʦʥʘʭ ʥʘʡʙʽʣʴʰ ʚʠʛʽʜʥʦ ʚʩʪʘʥʦʚʣʶ-

ʚʘʪʠ ʚʽʪʨʦʜʚʠʛʫʥʠ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʜʫ. 

ʆʩʥʦʚʥʽ ʤʦʜʝʣʽ ʚʽʪʨʦʚʠʭ ʪʫʨʙʽʥ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʟ ʷʢʠʤʠ ʚʦʥʠ 

ʟʜʘʪʥʽ ʧʨʘʮʶʚʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ.6.17. 

ʆʜʥʘʢ, ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚʽʪʨʫ ʧʦʚ'ʷʟʘʥʝ ʥʝ 

ʪʽʣʴʢʠ ʽʟ ʧʦʟʠʪʠʚʥʠʤʠ ʝʤʦʮʽʷʤʠ, ʘʣʝ ʡ ʧʦʨʦʜʞʫʻ ʥʘʚʢʦʣʦ ʮʽʻʾ 

ʪʝʤʠ ʙʘʛʘʪʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʽʬʽʚ ʽ ʣʝʛʝʥʜ. ʉʧʨʦʙʫʻʤʦ ʨʦʟʽʙʨʘ-

ʪʠʩʷ, ʱʦ ʽʟ ʮʴʦʛʦ ʚʩʴʦʛʦ ʧʨʘʚʜʘ, ʘ ʱʦ ʪʽʣʴʢʠ ʚʠʤʠʩʝʣ.  

ʇʝʨʰʝ, ʽ, ʥʘʧʝʚʥʦ, ʩʘʤʝ ʦʩʥʦʚʥʝ ʧʦʙʦʶʚʘʥʥʷ ʣʶʜʝʡ ï ʮʝ 

ʰʫʤ, ʷʢʠʡ ʨʦʙʣʷʪʴ ʚʽʪʨʦʚʽ ʪʫʨʙʽʥʠ. ʐʫʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʙʫʜʴ-ʷʢʠʡ ʨʽʟʢʠʡ, ʛʦʣʦʩʥʠʡ ʽ ʧʨʦʩʪʦ ʥʝʙʘʞʘʥʠʡ ʟʚʫʢ. ɸʣʝ ʥʘ-

ʚʽʪʴ, ʢʦʣʠ ʚʠʨʦʙʣʝʥʠʡ ʰʫʤ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ 

ʥʦʨʤ, ʟʘʚʞʜʠ ʟʥʘʡʜʫʪʴʩʷ ʣʶʜʠ, ʷʢʽ ʻ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʜʦ ʰʫ-

ʤʫ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʨʽʟʥʠʡ ʰʫʤ ʜʽʻ ʥʘ ʥʘʩ ʧʦ-ʨʽʟʥʦʤʫ. 

ʅʘʧʨʠʢʣʘʜ, ʻ ʣʶʜʠ, ʷʢʽ ʽʟ ʟʘʜʦʚʦʣʝʥʥʷʤ ʤʦʞʫʪʴ ʩʣʫʭʘʪʠ ʰʫʤ 

ʭʚʠʣʴ ʥʘ ʤʦʨʩʴʢʦʤʫ ʙʝʨʝʟʽ, ʘ ʽʥʰʠʭ ʟʣʠʪʴ ʨʘʜʽʦ ʽʟ ʩʫʩʽʜʥʴʦʛʦ 

ʚʽʢʥʘ. ɯ ʮʝ ʥʘʚʽʪʴ ʧʨʠ ʪʦʤʫ, ʱʦ ʬʘʢʪʠʯʥʠʡ ʨʽʚʝʥʴ ʰʫʤʫ ʚʽʜ 

ʧʨʠʙʦʶ ʤʦʞʝ ʙʫʪʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʠʤ, ʥʽʞ ʚʽʜ ʨʘʜʽʦ. ʄʽʞ ʮʠʤʠ 

ʜʚʦʤʘ ʚʠʜʘʤʠ ʰʫʤʽʚ ʽʩʥʫʻ ʱʝ ʦʜʥʘ ʚʽʜʤʽʥʥʽʩʪʴ. ʄʦʨʩʴʢʽ ʭʚʠʣʽ 

ʚʠʧʫʩʢʘʶʪʴ ʚʠʧʘʜʢʦʚʠʡ ñʙʽʣʠʡò ʰʫʤ, ʫ ʪʦʡ ʯʘʩ ʨʘʜʽʦ ʩʫʩʽʜʘ 
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ʤʘʻ ʜʝʷʢʠʡ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʷʢʠʡ ʚʘʰ ʤʦʟʦʢ ʥʝ ʤʦʞʝ 

ʽʛʥʦʨʫʚʘʪʠ, ʨʦʟʨʽʟʥʷʪʠ ʡ ʘʥʘʣʽʟʫʚʘʪʠ. ɸ ʷʢʱʦ ɺʘʤ ʱʝ ʡ ʩʫʩʽʜ 

ʥʝ ʧʦʜʦʙʘʻʪʴʩʷ, ʪʦ ʰʫʤ ʙʫʜʝ ʜʨʘʪʫʚʘʪʠ ɺʘʩ ʱʝ ʙʽʣʴʰʝ. ʇʨʠʙ-

ʣʠʟʥʦ ʪʘʢʘ ʞ ʩʠʪʫʘʮʽʷ ʡ ʟ ʚʽʪʨʦʚʠʤʠ ʪʫʨʙʽʥʘʤʠ. ʎʝʡ ʚʠʜ ʰʫʤʫ 

ʥʘʟʠʚʘʶʪʴ ʥʝʙʘʞʘʥʠʤ ʟʚʫʢʦʤ.  
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ʈʠʩ.6.17. ʉʫʯʘʩʥʽ ʤʦʜʝʣʽ ʚʽʪʨʦʚʠʭ ʪʫʨʙʽʥ [29] 

 

ʉʫʯʘʩʥʽ ʚʽʪʨʦʚʽ ʪʫʨʙʽʥʠ ʧʨʦʝʢʪʫʶʪʴ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʟʤʝʥʰʠʪʠ ʰʫʤ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʪʨʦʚʦʾ 

ʪʫʨʙʽʥʠ. ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʧʨʘʢʪʠʯʥʦ ʚʝʩʴ ʯʫʪʥʠʡ ʰʫʤ ï ʮʝ ʰʫʤ 

ʚʽʪʨʫ, ʚʟʘʻʤʦʜʽʶʯʦʛʦ ʟ ʦʙʝʨʪʦʚʠʤ ʣʝʟʦʤ ʪʫʨʙʽʥʠ. ʅʘ ʚʽʜʩʪʘʥʽ 

300 ʤʝʪʨʽʚ ʚʽʜ ʚʽʪʨʦʚʦʾ ʬʝʨʤʠ ʰʫʤʫ ʩʪʽʣʴʢʠ ʞ, ʩʢʽʣʴʢʠ ʚʽʜ ʭʦ-

ʣʦʜʠʣʴʥʠʢʘ ʥʘ ʢʫʭʥʽ. ʉʫʯʘʩʥʽ ʚʽʪʨʦʚʽ ʪʫʨʙʽʥʠ ʪʠʭʽʰʽ, ʷʢ ʽ ʙʽ-

ʣɹ ʰʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽʟ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨ-

ʛʽʾ. ɯ ʥʘʚʽʪʴ ʫ ʪʠʭ ʦʙʣʘʩʪʷʭ, ʜʝ ʛʫʩʪʦʪʘ ʥʘʩʝʣʝʥʥʷ ʥʠʟʴʢʘ ʡ ʰʫ-

ʤʫ ʚʽʜ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʽʩʥʫʻ, ʰʫʤʫ ʚʽʜ ʧʦ-
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ʜʫʚʽʚ ʩʘʤʦʛʦ ʚʽʪʨʫ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ, ʥʽʞ ʚʽʜ ʦʙʝʨʪʘʥʥʷ ʚʽʪʨʦʚʦʾ 

ʪʫʨʙʽʥʠ. ɺʠʢʣʶʯʝʥʥʷʤ ʤʦʞʫʪʴ ʙʫʪʠ ʣʠʰʝ ʪʫʨʙʽʥʠ, ʩʪʚʦʨʝʥʽ 

ʨʘʥʽʰʝ 80-ʭ ʨʦʢʽʚ ʪʘ ʪʽ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʛʦʨʙʢʫʚʘʪʽʡ ʤʽʩʮʝ-

ʚʦʩʪʽ. ʐʫʤ, ʩʪʚʦʨʝʥʠʡ ʚʽʪʨʦʚʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʥʘ ʛʦʨʙʢʫʚʘʪʽʡ 

ʤʽʩʮʝʚʦʩʪʽ, ʤʦʞʝ ʙʫʪʠ ʧʦʩʠʣʝʥʠʡ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʢʠʭ ʘʙʦ ʙʽʣʴ-

ʰʠʭ ʧʝʨʝʧʘʜʽʚ ʚʠʩʦʪ ʥʘ ʛʦʨʘʭ. ɯ ʩʘʤʝ ʪʠʧ ʣʘʥʜʰʘʬʪʫ ʚʽʜʽʛʨʘʻ ʚ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʛʦʣʦʚʥʫ ʨʦʣʴ.  

ɼʨʫʛʘ ʧʨʦʙʣʝʤʘ, ʷʢʘ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʮʝ 

ʤʝʨʝʭʪʣʠʚʘ ʪʽʥʴ. ɺʽʪʨʦʚʽ ʪʫʨʙʽʥʠ, ʷʢ ʽ ʽʥʰʽ ʚʠʩʦʢʽ ʙʫʜʽʚʣʽ, 

ʩʪʚʦʨʶʶʪʴ ʪʽʥʴ. ʗʢʱʦ ɺʠ ʞʠʚʝʪʝ ʧʦʨʫʯ ʽʟ ʪʘʢʦʶ ʪʫʨʙʽʥʦʶ, ʪʦ 

ʜʣʷ ɺʘʩ ʤʦʞʝ ʙʫʪʠ ʜʨʘʪʽʚʣʠʚʦʶ ʤʝʨʝʭʪʣʠʚʘ ʪʽʥʴ, ʷʢʘ ʟ'ʷʚʣʷ-

ʻʪʴʩʷ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʨʦʪʦʨʘ (ʣʝʟʘ ʪʫʨʙʽʥʠ). ʈʦʪʦʨ, ʥʽʙʠ ʨʦʟʨʠ-

ʚʘʻ ʨʽʚʥʝ ʩʦʥʷʯʥʝ ʩʚʽʪʣʦ, ʩʪʚʦʨʶʶʯʠ ʝʬʝʢʪʠ ʤʝʨʝʭʪʽʥʥʷ. ɯ ʥʘ-

ʚʽʪʴ ʷʢɦ ʦ ʚ ʉʐɸ ʪʽʥʴʦʚʽ ʩʧʘʣʘʭʠ ʥʝ ʙʫʣʠ ʚʠʟʥʘʥʽ ʧʨʦʙʣʝʤʦʶ, 

ʪʦ ʚ ɭʚʨʦʧʽ ʥʘʜ ʮʠʤ ʥʝʙʘʞʘʥʠʤ ʝʬʝʢʪʦʤ ʫʞʝ ʧʨʘʮʶʶʪʴ ʬʘʭ̔-

ʚʮʽ. ʋ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʪʽʣʴʢʠ ʚ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʤʝʨʝʭʪʽʥʥʷ 

ʙʫʣʦ ʚʠʟʥʘʥʦ ʧʨʦʙʣʝʤʥʠʤ ʜʣʷ ʞʠʪʝʣʽʚ ʧʨʠʣʝʛʣʠʭ ʙʫʜʠʥʢʽʚ. 

ʎʷ ʧʨʦʙʣʝʤʘ ʮʽʣʢʦʤ ʨʦʟʚ'ʷʟʫʚʘʥʘ. ʅʘ ʚʽʜʩʪʘʥʽ, ʱʦ ʜʦʨʽʚʥʶʻ 

ʩʫʤʽ 7é10 ʜʽʘʤʝʪʨʽʚ ʨʦʪʦʨʘ (ʮʝ  300é800 ʤʝʪʨʽʚ), ʣʶʜʠ ʥʝ 

ʧʜ̔ʧʘʜʘʶʪʴ ʧʽʜ ʚʧʣʠʚ ʪʽʥʴʦʚʠʭ ʩʧʘʣʘʭʽʚ. ʆʪʞʝ, ʚʘʨʪʦ ʪʽʣʴʢʠ 

ʚʽʜʩʪʫʧʠʪʠ ʚʽʜ ʙʫʜʠʥʢʽʚ ʥʘ ʮʶ ʚʽʜʩʪʘʥʴ ʡ ʧʨʦʙʣʝʤʘ ʙʫʜʝ ʚʠʨʽ-

ʰʝʥʘ. ɼʨʫʛʝ ʨʽʰʝʥʥʷ ï ʮʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʫʨʙʽʥ ʟʘ ʙʫʜʠʥʢʘʤʠ. 

ʃʶʜʠʥʫ ʟʘʚʞʜʠ ʣʷʢʘʻ ʥʝʚʽʜʦʤʽʩʪʴ. ʊʘʢʘ ʞ ʩʠʪʫʘʮʽʷ ʩʢʣʘʣʘ-

ʩʷ ʽ ʟ ʽʥʬʨʘʟʚʫʢʦʤ, ʷʢʠʡ ʥʽʙʠʪʦ ʚʠʧʫʩʢʘʶʪʴ ʚʽʪʨʷʥʽ ʪʫʨʙʽʥʠ ʡ 

ʮʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. ɯʥʬʨʘʟʚʫʢ ʦʪʦʯʫʻ 

ʥʘʩ ʧʦʩʪʽʡʥʦ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʨʫʭʫ, 

ʨʫʭʫ ʣʽʪʘʢʽʚ ʪʘ ʧʦʾʟʜʽʚ. ɯ ʥʘʚʽʪʴ ʫ ʙʫʜʠʥʢʘʭ ʻ ʜʞʝʨʝʣʘ ʪʘʢʠʭ 

ʟʚʫʢʽʚ ï ʮʝ ʥʘʰʘ ʧʦʙʫʪʦʚʘ ʪʝʭʥʽʢʘ. ɯʥʬʨʘʟʚʫʢ ʪʘʢʦʞ ʚʠʥʠʢʘʻ 

ʧʽʜ ʯʘʩ ʛʨʦʟʠ, ʟʝʤʣʝʪʨʫʩʽʚ, ʫʨʘʛʘʥʽʚ. ɯʥʬʨʘʟʚʫʢ, ʮʝ ʟʚʫʢ ʥʘ ʥʠ-

ʟʴʢʠʭ ʯʘʩʪʦʪʘʭ, ʚʽʥ ʥʝ ʚʣʦʚʣʶʻʪʴʩʷ ʣʶʜʩʴʢʠʤʠ ʦʨʛʘʥʘʤʠ ʩʣʫ-

ʭʫ, ʘʣʝ ʧʝʚʥʽ ʥʠʟʴʢʽ ʯʘʩʪʦʪʠ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʚ ʣʶʜʝʡ ʟʘʛʦʩ-

ʪʨʝʥʫ ʪʨʠʚʦʛʫ ʽ ʥʘʚʽʪʴ ʧʩʠʭʽʯʥʽ ʨʦʟʣʘʜʠ. ɺʯʝʥʽ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ 

ʢʘʪʝʛʦʨʠʯʥʦ ʚʽʜʢʠʜʘʶʪʴ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʚʽʪʨʦʚʽ ʫʩʪʘ-

ʥʦʚʢʠ ʻ ʰʢʽʜʣʠʚʠʤʠ, ʘ ʧʦʩʪʽʡʥʽ ʪʝʩʪʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʠ ʥʘ ʚʽʪ-

ʨʦʚʠʭ ʬʝʨʤʘʭ (ʨʠʩ.6.18) ʪʽʣʴʢʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʾʭ ʩʣʦʚʘ. 
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ʈʠʩ.6.18. ɺʽʪʨʷʥʘ ʬʝʨʤʘ, ʰʪʘʪ ʇʝʥʩʠʣʴʚʘʥʽʷ, ʉʐɸ. 

ʌʦʪʦ ʉʝʨʛʽʷ ɹʦʙʣʷʭʘ  

 

ɼʫʞʝ ʯʘʩʪʦ ʫ ʙʫʜʠʥʢʘʭ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʙʣʠʟʫ ʚʽʪʨʦʚʠʭ 

ʪʫʨʙʽʥ ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ ʽ ʟ ʧʦʛʽʨʰʝʥʥʷʤ ʧʨʠʡʥʷʪʪʷ ʨʘʜʽʦ ʽ ʪʝʣʝ-

ʚʽʟʽʡʥʠʭ ʩʠʛʥʘʣʽʚ. ʊʘʢʘ ʧʨʦʙʣʝʤʘ ʘʢʪʫʘʣʴʥʘ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, 

ʷʢʱʦ ʪʫʨʙʽʥʘ ʩʪʦʾʪʴ ʥʘ ʰʣʷʭʫ ʧʨʦʭʦʜʞʝʥʥʷ ʮʴʦʛʦ ʩʠʛʥʘʣʫ. 

ɸʣʝ ʥʘʚʽʪʴ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʦʥʘ ʚʠʨʽʰʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʩʪʘʥʦ-

ʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʨʝʪʨʘʥʩʣʷʪʦʨʽʚ ʚ ʦʙʭʽʜ ʚʽʪʨʦʚʠʭ ʬʝʨʤ.  

ɹʘʛʘʪʦ ʣʶʜʝʡ ʚʚʘʞʘʻ, ʱʦ ʚʽʪʨʦʚʽ ʩʪʘʥʮʽʾ ʤʘʶʪʴ ʞʘʭʣʠʚʠʡ 

ʚʠʛʣʷʜ ʪʘ ʧʩʫʶʪʴ ʣʘʥʜʰʘʬʪ ʪʽʣʴʢʠ ʦʜʥʽʻʶ ʩʚʦʻʶ ʧʨʠʩʫʪʥʽʩʪʶ. 

ʇʨʦ ʩʤʘʢʠ, ʟʚʠʯʘʡʥʦ, ʥʝ ʩʧʝʨʝʯʘʶʪʴʩʷ, ʘʣʝ ʯʠʩʣʝʥʥʽ ʬʦʪʦʛʨʘ-

ʬʽʾ ʚʽʪʨʦʚʠʭ ʩʪʘʥʮʽʡ ʜʦʚʦʜʷʪʴ, ʱʦ ʪʫʨʙʽʥʠ ʤʦʞʫʪʴ ʛʘʨʤʦʥʽʡʥʦ 

ʚʧʠʩʫʚʘʪʠʩʴ ʫ ʧʝʡʟʘʞ. ɿʘʚʜʷʢʠ ʟʫʩʠʣʣʷʤ ʧʨʦʤʠʩʣʦʚʠʭ ʜʠʟʘʡ-

ʥʝʨʽʚ ʩʫʯʘʩʥʽ ʪʫʨʙʽʥʠ ʝʣʝʛʘʥʪʥʽ ʡ ʝʩʪʝʪʠʯʥʽ.  

ʄʽʬʦʤ ʻ ʡ ʪʝ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʪʨʷʢʽʚ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘ-

ʶʪʴ ʥʘ ʪʫʨʠʩʪʠʯʥʠʡ ʙʽʟʥʝʩ. ʉʢʦʨʽʰʝ ʥʘʚʧʘʢʠ, ʫ ʐʦʪʣʘʥʜʽʾ 

80% ʦʧʠʪʘʥʠʭ ʧʦʪʝʥʮʽʡʥʠʭ ʪʫʨʠʩʪʽʚ ʚʠʷʚʠʣʠ ʙʘʞʘʥʥʷ ʚʽʜʚʽʜʘ-

ʪʠ ʚʽʪʨʦʚʫ ʬʝʨʤʫ ʫ ʷʢʦʩʪʽ ʜʦʜʘʪʢʦʚʦʛʦ ʝʢʩʢʫʨʩʽʡʥʦʛʦ ʪʫʨʫ. ɼʦ 

ʨʦʟʨʷʜʫ ʤʽʬʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʡ ʯʫʪʢʫ ʧʨʦ ʪʝ, ʱʦ ʥʘ ʚʠʨʦʙʥʠ-

ʮʪʚʦ, ʫʩʪʘʥʦʚʢʫ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʽʪʨʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʙʽʣʴʰʝ 

ʝʥʝʨʛʽʾ, ʥʽʞ ʚʽʥ ʚʠʨʦʙʣʷʻ. ʌʘʢʪʠʯʥʦ, ʧʨʠ ʥʦʨʤʘʣʴʥʽʡ ʨʦʙʦʪʽ 

ʚʩʶ ʚʠʪʨʘʯʝʥʫ ʥʘ ʧʝʨʝʨʘʭʦʚʘʥʽ ʚʠʱʝ ʟʘʚʜʘʥʥʷ ʝʥʝʨʛʽʶ ʚʽʪʨʷʢ 



 103 

ʧʦʚʝʨʪʘʻ ʟʘ 2é5 ʤʽʩʷʮʽ ʧʨʠ ʪʝʨʤʽʥʽ ʩʣʫʞʙʠ ʚʽʪʨʷʢʘ ʷʢ ʤʽʥʽʤʫʤ 

20 ʨʦʢʽʚ.  

ʊʘʢʦʞ ʙʘʛʘʪʦ ʣʶʜʝʡ ʩʭʠʣʷʻʪʴʩʷ ʜʦ ʜʫʤʢʠ, ʱʦ ʚʽʪʨʷʥʽ ʝʣʝʢ-

ʪʨʦʩʪʘʥʮʽʾ ʽʩʪʦʪʥʦ ʟʤʝʥʰʫʶʪʴ ʚʘʨʪʽʩʪʴ ʩʫʩʽʜʥʴʦʾ ʥʝʨʫʭʦʤʦʩʪʽ. 

ʅʘ ʚʘʨʪʽʩʪʴ ʥʝʨʫʭʦʤʦʩʪʽ ʚʧʣʠʚʘʶʪʴ ʙʘʛʘʪʦ ʯʠʥʥʠʢʽʚ, ʽ ʥʘʷʚ-

ʥʽʩʪʴ ʚʽʪʨʦʚʦʾ ʩʪʘʥʮʽʾ ʧʦʙʣʠʟʫ ʥʝ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʫ 

ʮʴʦʤʫ ʧʠʪʘʥʥʽ. ɼʦ ʪʦʛʦ ʞ ʫ ʤʘʡʙʫʪʥʴʦʤʫ, ʧʨʠ ʜʝʬʽʮʠʪʽ ʪʨʘʜʠ-

ʮʡ̔ʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʪʘʢʝ ʩʫʩʽʜʩʪʚʦ ʤʦʞʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʠʪʠ 

ʮ̔ʥʫ ʤʘʻʪʢʫ ʯʠ ʟʝʤʣʽ. 

ʊʘʢʦʞ ʚʠʤʠʩʣʦʤ ʻ ʤʦʞʣʠʚʽʩʪʴ ʪʦʛʦ, ʱʦ ʦʙʝʨʪʦʚʝ ʢʦʣʝʩʦ 

ʩʧʘʜʝ ʟ ʪʫʨʙʽʥʠ ʡ ʟʚʘʣʠʪʴʩʷ ʚʥʠʟ. ʅʘʜʽʡʥʽʩʪʴ ʽ ʙʝʟʧʝʢʘ ʚʽʪʨʷʢʽʚ 

ʜʽʡʰʣʘ ʜʦ ʪʦʛʦ, ʱʦ ʾʭ ʙʝʟʙʦʷʟʥʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘʚʽʪʴ ʧʦʨʫʯ ʽʟ 

ʜʠʪʷʯʠʤʠ ʫʩʪʘʥʦʚʘʤʠ, ʥʝ ʛʦʚʦʨʷʯʠ ʚʞʝ ʧʨʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚ 

ʛʫʩʪʦʥʘʩʝʣʝʥʠʭ ʨʘʡʦʥʘʭ. ʈʫʡʥʫʚʘʥʥʷ ʚʽʪʨʷʢʽʚ ʟ ʪʘʢʠʭ ʧʨʠʯʠʥ 

ʙʫʣʦ ʣʠʰʝ ʥʘ ʧʦʯʘʪʢʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʉʪʘʥʜʘʨʪʠ ʧʦʙʫʜʦʚʠ 

ʚʽʪʨʷʢʽʚ ʫ ʥʘʰ ʯʘʩ ʛʘʨʘʥʪʫʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʡ ʥʘ-

ʜʽʡʥʦʩʪʽ ʥʘʚʽʪʴ ʧʨʠ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʢʣʽʟʤʘʭ.  

ɼʦ ʨʦʟʨʷʜʫ ʤʽʬʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʽ ʪʝ, ʱʦ ʥʽʙʠʪʦ ʪʫʨʙʽʥʠ 

ʚʙʠʚʘʶʪʴ ʙʝʟʣʽʯ ʧʪʘʭʽʚ. ɿʛʽʜʥʦ ʩʪʘʪʠʩʪʠʢʠ ʜʘʪʩʴʢʠʭ ʚʯʝʥʠʭ, ʥʘ 

10000 ʩʤʝʨʪʝʡ ʧʪʘʭʽʚ ʤʝʥʰʝ ʦʜʥʽʻʾ ʧʨʠʧʘʜʘʻ ʥʘ ʚʽʪʨʦʚʫ ʝʥʝʨ-

ʛʝʪʠʢʫ. ɺ ʦʩʥʦʚʥʦʤʫ ʧʝʨʝʜʯʘʩʥʘ ʩʤʝʨʪʴ ʧʪʘʭʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʯʝʨʝʟ ʚʠʩʦʢʦʚʦʣʴʪʥʽ ʧʨʦʚʦʜʠ, ʚʽʢʥʘ ʙʫʜʠʥʢʽʚ, ʚʠʩʦʢʦʰʚʠʜʢʩ̔-

ʥʠʡ ʨʫʭ ʥʘ ʜʦʨʦʛʘʭ ʽ ʥʘʚʽʪʴ ʯʝʨʝʟ ʜʦʤʘʰʥʽʭ ʢʦʪʽʚ, ʷʢʽ ʽʟ ʮʠʭ 

ʜʝʩʷʪʠ ʪʠʩʷʯ ʣʦʚʣʷʪʴ ʧʨʠʙʣʠʟʥʦ ʦʜʥʫ ʪʠʩʷʯʫ (ʨʠʩ.6.19).    
 

 
ʈʠʩ.6.19. ʂʽʣʴʢʽʩʪʴ ʩʤʝʨʪʝʡ ʧʪʘʭʽʚ [29] 
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ʆʩʪʘʥʥʽʤ ʜʦʢʘʟʦʤ ʧʨʦʪʠʚʥʠʢʽʚ ʚʽʪʨʦʚʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʻ ʾʾ 

ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ. ɿʘʨʘʟ ʩʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ ʦʜʥʦʛʦ ʢʽʣʦʚʘʪʘ ʚʠʨʦ-

ʙʣʝʥʦʾ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨʦʤ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʩʪʘʥʦʚʠʪʴ 5é7,5 ʮʝʥ-

ʪʽʚ. ʊʘʢ, ʜʣʷ ʋʢʨʘʾʥʠ ʤʦʞʝ ʮʝ ʧʦʢʠ ʱʦ ʜʦʨʦʛʦ, ʦʩʦʙʣʠʚʦ ʚʨʘ-

ʭʦʚʫʶʯʠ ʚʘʨʪʽʩʪʴ ʩʘʤʦʾ ʫʩʪʘʥʦʚʢʠ. ɸʣʝ ʚʨʘʭʦʚʫʶʯʠ ʪʦʡ ʬʘʢʪ, 

ʱʦ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʽʾ ʥʝ ʚʠʤʘʛʘʻ ʧʘʣʠʚʘ ʪʘ 

ʥʝʤʘʻ ʞʦʜʥʠʭ ʚʠʪʨʘʪ ʥʘ ʟʘʢʫʧʽʚʣʶ ʽ ʜʦʩʪʘʚʢʫ ʩʠʨʦʚʠʥʠ, ʮʽʣ-

ʢʦʤ ʣʦʛʽʯʥʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ʮʝʡ ʚʠʜ ʚʠ-

ʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʩʪʘʥʝ ʨʝʥʪʘʙʝʣʴʥʠʤ. 

ʂʨʽʤ ʪʦʛʦ, ʚʘʨʪʽʩʪʴ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʽʾ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʤʝʥ-

ʰʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʧʦʷʚʽ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ (ʨʠʩ.6.20) [1].  

 

 
ʈʠʩ.6.20. ɺʘʨʪʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚʽʪʨʦʚʠʤʠ ʪʫʨʙʽʥʘʤʠ 

 

ʂʨʽʤ ʪʦʛʦ ʫ ʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʘʪʦʤʥʠʭ ʯʠ ʚʫʛʽʣʴʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʙʫʜʝ 

ʚʢʣʶʯʘʪʠʩʴ ʽ ʚʘʨʪʽʩʪʴ ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʧʦʩʪʽʡʥʦ 

ʟʙʽʣʴʰʫʶʯʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʞʠʪʪʷ ʣʶʜʠʥʠ ʚʽʜʭʦ-

ʜʽʚ. ʆʪʦʞ, ʩʴʦʛʦʜʥʽ ʤʠ ʧʦʚʠʥʥʽ ʜʦʙʨʝ ʟʘʤʠʩʣʶʚʘʪʠʩʴ ʢʫʜʠ ʤʠ 

ʽʥʚʝʩʪʫʻʤʦ ʥʘʰʽ ʛʨʦʰʽ, ʫ ʮʽʣʠʡ ʨʷʜ ʧʨʦʙʣʝʤ ʜʣʷ ʥʘʰʠʭ ʥʘʱʘ-

ʜʢʽʚ ʯʠ ʫ ʙʝʟʚʽʜʭʦʜʥʽ ʪʝʭʥʦʣʦʛʽʾ. 
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ʈʆɿɼɯʃ 7 

ɽʅɽʈɻɯʗ ʉʆʅʎʗ 

 

ʉʦʥʷʯʥʘ ʝʥʝʨʛʽʷ ð ʝʥʝʨʛʽʷ ʚʽʜ ʉʦʥʮʷ, ʷʢʘ ʧʦʪʨʘʧʣʷʻ ʥʘ ɿʝ-

ʤʣʶ ʫ ʬʦʨʤʽ ʨʘʜʽʘʮʽʾ ʪʘ ʩʚʽʪʣʘ. ʎʷ ʝʥʝʨʛʽʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʢʝ-

ʨʫʻ ʢʣʽʤʘʪʦʤ ʪʘ ʧʦʛʦʜʦʶ ʽ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʦʩʥʦʚʦʶ ʞʠʪʪʷ. 

ʅʘ ʚʝʨʭʥʽ ʰʘʨʠ ʘʪʤʦʩʬʝʨʠ ɿʝʤʣ ̔ʧʦʩʪʽʡʥʦ ʧʦʩʪʫʧʘʻ 174 

ʇɺʪ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ (ʽʥʩʦʣʷʮʽʾ). ɹʣʠʟʴʢʦ 6% ʽʥʩʦʣʷʮʽʾ ʚʽʜʙʠ-

ʚʘʻʪʴʩʷ ʘʪʤʦʩʬʝʨʦʶ, ʘ ʧʦʛʣʠʥʘʻʪʴʩʷ 16%. ʉʝʨʝʜʥʽ ʰʘʨʠ ʘʪʤʦ-

ʩʬʝʨʠ, ʟʘʣʝʞʥʦ ʚ̔ ʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ (ʭʤʘʨʠ, ʧʠʣ, ʘʪʤʦʩʬʝʨʥʝ 

ʟʘʙʨʫʜʥʝʥʥʷ) ʚʽʜʙʠʚʘʶʪʴ ʜʦ 20% ʪʘ ʧʦʛʣʠʥʘʶʪʴ 3% ʽʥʩʦʣʷʮʽʾ.  

ɸʪʤʦʩʬʝʨʘ ʥʝ ʪʽʣʴʢʠ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, 

ʱʦ ʜʦʩʷʛʘʻ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, ʘʣʝ ʽ ʜʠʬʫʟʫʻ ʙʣʠʟʴʢʦ 20% ʟ ʪʦʛʦ, 

ʱʦ ʧʦʩʪʫʧʘʻ, ʪʘ ʬʽʣʴʪʨʫʻ ʯʘʩʪʠʥʫ ʡʦʛʦ ʩʧʝʢʪʨʫ. ʇʽʩʣʷ ʧʨʦʭʦ-

ʜʞʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʙʣʠʟʴʢʦ ʧʦʣʦʚʠʥʠ ʽʥʩʦʣʷʮʽʾ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʚʠʜʠʤʽʡ ʯʘʩʪʠʥʽ ʩʧʝʢʪʨʫ. ɼʨʫʛʘ ʧʦʣʦʚʠʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʧʝʨʝ-

ʚʘʞʥʦ ʚ ʽʥʬʨʘʯʝʨʚʦʥʽʡ ʯʘʩʪʠʥʽ ʩʧʝʢʪʨʫ. ʊʽʣʴʢʠ ʥʝʟʥʘʯʥʘ ʯʘʩ-

ʪʠʥʘ ʮʽʻʾ ʽʥʩʦʣʷʮʽʾ ʻ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʤ ʚʠʧʨʦʤʽʥʚʁʘʥʥʷʤ. 

ɸʙʩʦʨʙʮʽʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʯʝʨʝʟ ʘʪʤʦʩʬʝʨʥʫ ʢʦʥʚʝʢʮʽʶ, 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʽ ʢʦʥʜʝʥʩʘʮʽʶ ʚʦʜʷʥʦʾ ʧʘʨʠ ʻ ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ 

ʢʨʫʛʦʦʙʽʛʫ ʚʦʜʠ ʪʘ ʢʝʨʫʻ ʚʽʪʨʘʤʠ. ʉʦʥʷʯʥʝ ʧʨʦʤʽʥʥʷ ʘʙʩʦʨʙʦ-

ʚʘʥʝ ʦʢʝʘʥʦʤ ʪʘ ʩʫʭʦʜʦʣʦʤ ʧʽʜʪʨʠʤʫʻ ʩʝʨʝʜʥʶ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, ʱʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʩʪʘʥʦʚʠʪʴ 14 ÁC [36]. 

ɿʘʚʜʷʢʠ ʬʦʪʦʩʠʥʪʝʟʫ ʨʦʩʣʠʥ ʩʦʥʷʯʥʘ ʝʥʝʨʛʽʷ ʟʜʘʪʥʘ ʧʝʨʝʪʚʦ-

ʨʶʚʘʪʠʩʴ ʚ ʭʽʤʽʯʥʫ. 

ʉʦʥʷʯʥʘ ʝʥʝʨʛʽʷ ʻ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʚʽʪʨʫ, ʚʦʜʠ, ʪʝʧʣʘ ʤʦ-

ʨʽʚ, ʙʽʦʤʘʩʠ, ʘ ʪʘʢʦʞ ʧʨʠʯʠʥʦʶ ʫʪʚʦʨʝʥʥʷ ʧʨʦʪʷʛʦʤ ʪʠʩʷʯʦ-

ʣʽʪʴ ʪʦʨʬʫ, ʙʫʨʦʛʦ ʽ ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ, ʥʘʬʪʠ ʽ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʫ. ɽʥʝʨʛʽʷ ʉʦʥʮʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, 

ʷʢ ʜʞʝʨʝʣʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽ ʪʝʧʣʘ.  

ʇʦʪʽʢ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʧʣʦʱʫ 1 ʤĮ , ʨʦʟʪʘʰʦʚʘʥʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʦʪʦʢʫ ʚʠʧʨʦ-

ʤʽʥʶʚʘʥʥʷ ʥʘ ʚʽʜʩʪʘʥʽ ʦʜʥʽʻʾ ʘʩʪʨʦʥʦʤʽʯʥʦʾ ʦʜʠʥʠʮʽ (149,6 

http://uk.wikipedia.org/wiki/%D0%95%D0%BD%D0%B5%D1%80%D0%B3%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BD%D1%86%D0%B5
http://uk.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
http://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%81%D0%BE%D0%BB%D1%8F%D1%86%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0
http://uk.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%83%D0%B7%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D0%BA%D1%82%D1%80
http://uk.wikipedia.org/wiki/%D0%90%D0%B1%D1%81%D0%BE%D1%80%D0%B1%D1%86%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D0%BA%D1%86%D1%96%D1%8F_%D0%B2_%D0%B0%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D1%96
http://uk.wikipedia.org/wiki/%D0%92%D0%B8%D0%BF%D0%B0%D1%80%D0%BE%D0%B2%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%81%D0%B0%D1%86%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%9A%D1%80%D1%83%D0%B3%D0%BE%D0%BE%D0%B1%D1%96%D0%B3_%D0%B2%D0%BE%D0%B4%D0%B8
http://uk.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7
http://uk.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D1%96%D1%87%D0%BD%D0%B0_%D0%BE%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D1%8F
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ʤʣʥ.ʢʤ) ʚʽʜ ʮʝʥʪʨʫ ʉʦʥʮʷ (ʪʦʙʪʦ ʟʦʚʥʽ ʘʪʤʦʩʬʝʨʠ) ɿʝʤʣʽ, ʨʽʚ-

ʥʠʡ 1367 ɺʪ/ʤĮ (ʩʦʥʷʯʥʘ ʩʪʘʣʘ). 

ʏʝʨʝʟ ʧʦʛʣʠʥʘʥʥʷ ʘʪʤʦʩʬʝʨʦʶ ɿʝʤʣʽ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʦʪʽʢ 

ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʤʦʨʷ ʩʪʘʥʦʚʠʪʴ 1020 

ɺʪ/ʤĮ. ʉʝʨʝʜʥʴʦʜʦʙʦʚʝ ʟʥʘʯʝʥʥʷ ʧʦʪʦʢʫ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽ-

ʥʶʚʘʥʥʷ, ʷʢ ʤʽʥʽʤʫʤ, ʚ ʪʨʠ ʨʘʟʠ ʤʝʥʰʝ (ʯʝʨʝʟ ʟʤʽʥʠ ʜʥʷ ʽ ʥʦʯʽ 

ʪʘ ʟʤʽʥʠ ʢʫʪʘ ʧʘʜʽʥʥʷ ʩʦʥʷʯʥʠʭ ʧʨʦʤʝʥʽʚ). ɺʟʠʤʢʫ ʚ ʧʦʤʽʨʥʠʭ 

ʰʠʨʦʪʘʭ ʮʝ ʟʥʘʯʝʥʥʷ ʚ ʜʚʘ ʨʘʟʠ ʤʝʥʰʝ. ʎʷ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ ʟ 

ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʚʠʟʥʘʯʘʻ ʤʦʞʣʠʚʦʩʪʽ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ʂʘ-

ʨʪʘ ʧʦʰʠʨʝʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʥʘ ʨʠʩ.7.1. 

 

 

 
ʈʠʩ.7.1. ʂʘʨʪʘ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

 

ɿʘʛʘʣʴʥʘ ʩʦʥʷʯʥʘ ʝʥʝʨʛʽʷ, ʷʢʫ ʦʪʨʠʤʫʻ ɿʝʤʥʘ ʘʪʤʦʩʬʝʨʘ, 

ʦʢʝʘʥʠ ʪʘ ʨʦʩʣʠʥʠ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 385000 ɽɼʞ ʟʘ ʨʽʢ. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʧʨʦʚʦʜʠʣʠ ʥʘʫʢʦʚʮʽ ʫ 2002 ʨʦʮʽ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʟʘ ʦʜʥʫ ʛʦʜʠʥʫ ɿʝʤʣʷ ʦʪʨʠʤʫʻ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʽʾ ʥʽʞ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʟʘ ʨʽʢ [37-38]. 

ɿʘʚʜʷʢʠ ʬʦʪʦʩʠʥʪʝʟʫ, ʧʨʠʙʣʠʟʥʦ 3000 ɽɼʞ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ 

ʦʪʨʠʤʫʻʪʴʩʷ ʙʽʦʤʘʩʦʶ [39]. ʆʙôʻʤ ʩʦʥ̫ʯʥʦʾ ʝʥʝʨʛʽʾ, ʷʢʠʡ ʜʦʩʷ-

http://uk.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0
http://uk.wikipedia.org/wiki/%D0%92%D0%B0%D1%82
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ʛʘʻ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʟʘ ʦʜʠʥ ʨʽʢ ʻ ʥʘʩʪʽʣʴʢʠ ʚʝʣʠʢʠʤ, ʱʦ ʚʽʥ 

ʤʘʡʞʝ ʚʜʚʽʯʽ ʧʝʨʝʚʠʱʫʻ ʝʥʝʨʛʽʶ, ʷʢʫ ʙ ʣʶʜʩʪʚʦ ʦʪʨʠʤʘʣʦ ʽʟ 

ʚʫʛʽʣʣʷ, ʥʘʬʪʠ, ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʪʘ ʫʨʘʥʫ [40]. 

ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʫʤʘʨʥʦʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ, ʱʦ ʧʦ-

ʩʪʫʧʘʻ ʥʘ 1 ʤ
2
 ʧʦʚʝʨʭʥʽ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʤʝʞʘʭ: ʚʽʜ 1070 ʢɺʪĀʛʦʜ/ʤ
2
 ʚ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʠ ʜʦ 

1400 ʢɺʪĀʛʦʜ/ʤ
2
 ʽ ʚʠʱʝ ʚ ɸʈ ʂʨʠʤ.  

ʇʦʪʝʥʮʽʘʣ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʋʢʨʘʾʥʽ ʻ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ 

ʜʣʷ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʷʢ ʪʝʧʣʦʝʥʝʨʛʝʪʠʯʥʦʛʦ, ʪʘʢ ʽ ʬʦ-

ʪʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ ʦʙʣʘʩʪʷʭ. ʊʝʨ-

ʤʽʥ ʝʬʝʢʪʠʚʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʝʣʽʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ 

ʧʽʚʜʝʥʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ - 7 ʤʽʩʷʮʽʚ (ʟ ʢʚʽʪʥʷ ʧʦ ʞʦʚʪʝʥʴ), 

ʚ ʧʽʚʥʽʯʥʠʭ ʦʙʣʘʩʪʷʭ 5 ʤʽʩʷʮʽʚ (ʟ ʪʨʘʚʥʷ ʧʦ ʚʝʨʝʩʝʥʴ). ʌʦʪʦʝ-

ʥʝʨʛʝʪʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʤʦʞʝ ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦ ʝʢʩʧʣʫʘʪʫ-

ʚʘʪʠʩʷ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʨʦʢʫ.  

ɼʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʦʪʦʚʦʛʦ ʜʦ ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮ-

ʪʚʘ ʪʘ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʤʦʞʣʠʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ 

ʦʙʣʘʜʥʘʥʥʷ ʩʦʥʷʯʥʦʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ ʧʦʢʘʟʫʻ, ʱʦ ʜʣʷ ʤʘ-

ʩʰʪʘʙʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʦʪʨʠʤʘʥʥʷ ʟʥʘʯʥʦʾ ʝʢʦʥʦʤʽʾ ʧʘʣʠʚ-

ʥʦ-ʝʥʝʨʛʝʪʠʯʠʭ ʨʝʩʫʨʩʽʚ ʥʝʦʙʭʽʜʥʦ ʣʠʰʝ ʧʽʜʚʠʱʝʥʥʷ ʟʘʮʽʢʘʚ-

ʣʝʥʦʩʪʽ ʚʠʨʦʙʥʠʢʽʚ ʜʦ ʚʠʧʫʩʢʫ ʚʝʣʠʢʠʭ ʧʘʨʪʽʡ ʪʘʢʦʛʦ ʦʙʣʘʜ-

ʥʘʥʥʷ.  

ʇʝʨʝʪʚʦʨʝʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʚ ʫʤʦ-

ʚʘʭ ʋʢʨʘʾʥʠ ʩʣʽʜ ʦʨʽʻʥʪʫʚʘʪʠ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʅʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʟʘʧʘʩʽʚ ʩʠʨʦ-

ʚʠʥʠ, ʧʨʦʤʠʩʣʦʚʦʾ ʪʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥ-

ʥʷ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʤʦʞʝ ʧʦʚʥʽʩʪʶ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝ 

ʪʽʣʴʢʠ ʧʦʪʨʝʙʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʘʣʝ ʡ ʧʨʝʜʩʪʘʚʣʷʪʠ 

ʜʣʷ ʝʢʩʧʦʨʪʥʠʭ ʧʦʩʪʘʚʦʢ ʙʽʣʴʰʝ ʜʚʦʭ ʪʨʝʪʠʥ ʚʠʨʦʙʣʝʥʦʾ ʧʨʦ-

ʜʫʢʮʽʾ.  

ʉʫʤʘʨʥʠʡ ʨʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʪʘʙʣ.7.1 ʪʘ ʥʘ ʨʠʩ.7.2. 
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ʊʘʙʣʠʮʷ 7.1 

ʉʫʤʘʨʥʠʡ ʨʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ  

ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ [35] 

ʆʙʣʘʩʪ ɹ

ʇʦʪʝʥʮʽʘʣ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, 

ʄɺʪĀʛʦʜ/ʨʽʢ 

ɿʘʛʘʣʴʥʠʡ 

ʧʦʪʝʥʮʽʘʣ 

(10
9
) 

ʊʝʭʥʽʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ 

(10
7
) 

ɼʦʮʽʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ 

(10
5
) 

ɺʽʥʥʠʮʴʢʘ 30,8 14,8 2,3 
ɺʦʣʠʥʩʴʢʘ 21,8 10,5 1,6 
ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 37,6 18 2,8 
ɼʦʥʝʮʴʢʘ 33 15,8 2,5 
ɾʠʪʦʤʠʨʩʴʢʘ 32,3 15,5 2,4 
ɿʘʢʘʨʧʘʪʩʴʢʘ 15,5 7,5 1,2 
ɿʘʧʦʨʽʟʴʢʘ 34,8 16,7 2,6 
ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 16,4 7,9 1,2 
ʂʠʾʚʩʴʢʘ 31,5 15,5 2,4 
ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 28,8 13,8 2,2 
ʃʫʛʘʥʩʴʢʘ 34 16,3 2,5 
ʃʴʚʽʚʩʴʢʘ 25,4 12,2 1,9 
ʄʠʢʦʣʘʾʚʩʴʢʘ 32,5 15,6 2,4 
ʆʜʝʩʴʢʘ 45,4 21,8 3,4 
ʇʦʣʪʘʚʩʴʢʘ 31,9 15,3 2,4 
ʈʽʚʥʝʥʩʴʢʘ 21,8 10,5 1,6 
ʉʫʤʩʴʢʘ 26 12,5 2,0 
ʊʝʨʥʦʧʽʣʴʩʴʢʘ 16,3 7,8 1,2 
ʍʘʨʢʽʚʩʴʢʘ 35,4 17 2,7 
ʍʝʨʩʦʥʩʴʢʘ 38,4 18,4 2,9 
ʍʤʝʣʴʥʠʮʴʢʘ 24,3 11,6 1,8 
ʏʝʨʢʘʩʴʢʘ 24,2 11,6 1,8 
ʏʝʨʥʽʚʝʮʴʢʘ 9,6 4,6 0,7 
ʏʝʨʥʽʛʽʚʩʴʢʘ 34,2 16,4 2,6 
ɸʈ ʂʨʠʤ 36,5 17,5 2,7 

ɺʩʴʦʛʦ 718,4 345 53,8 
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ʈʠʩ.7.2.ʊʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, 

ʄɺʪĀʛʦʜ/ʨʽʢ 

 

ɺ ʥʘʰ ʯʘʩ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʚʘ ʩʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽ ʪʝʧʣʘ ʽʟ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

1) ɻʝʣʽʦʪʝʨʤʘʣʴʥʘ ʝʥʝʨʛʝʪʠʢʘ ð ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʝʨʭʥʽ, ʱʦ 

ʧʦʛʣʠʥʘʻ ʩʦʥʷʯʥʽ ʧʨʦʤʝʥʽ ʽʟ ʧʦʜʘʣʴʰʠʤ ʨʦʟʧʦʜʽʣʦʤ ʽ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷʤ ʪʝʧʣʘ. 

2) ʆʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʪʦʝʣʝʤʝʥʪʽʚ. 

ʊʝʨʤʘʣʴʥʘ ʝʥʝʨʛʽʷ ʩʦʥʮʷ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʜʣʷ 

ʥʘʛʨʽʚʘʥʥʷ ʚʦʜʠ, ʪʘʢ ʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʉʦʥʷʯ-

ʥʽ ʢʦʣʝʢʪʦʨʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʜʦʩʪʫʧʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʩʪʘʣʴ, 

ʤʽʜʴ, ʘʣʶʤʽʥʽʡ, ʪʦʙʪʦ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʬʽʮʠʪʥʦʛʦ ʽ ʜʦʨʦʛʦʛʦ 

ʢʨʝʤʥʽʶ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʚʘʨʪʽʩʪʴ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʽ ʦʪʨʠʤʘʥʦʾ ʥʘ ʥʴʦʤʫ ʝʥʝʨʛʽʾ. 

ʉʦʥʷʯʥʽ ʪʝʧʣʦʚʽ ʢʦʣʝʢʪʦʨʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʥʠʟʴʢʦ-, ʩʝʨʝʜ-

ʥʴʦ-, ʽ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʣʝʢʪʦʨʠ. ʅʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽ 

ʢʦʣʝʢʪʦʨʠ ʻ ʧʣʦʩʢʠʤʠ ʧʣʠʪʘʤʠ ʽ ʟʚʠʯʘʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

 < 5 

5-10 

 

10-15 

15-20 

>20 

 

ʂʠʾʚ 

 

http://uk.wikipedia.org/w/index.php?title=%D0%93%D0%B5%D0%BB%D1%96%D0%BE%D1%82%D0%B5%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0_%D0%B5%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B0&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE
http://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B5%D1%80%D0%B3%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D0%B5%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
http://uk.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BB%D1%8C
http://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B4%D1%8C
http://uk.wikipedia.org/wiki/%D0%90%D0%BB%D1%8E%D0%BC%D1%96%D0%BD%D1%96%D0%B9
http://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%BC%D0%BD%D1%96%D0%B9
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ʜʣʷ ʧʽʜʽʛʨʽʚʫ ʧʣʘʚʘʣʴʥʠʭ ʙʘʩʝʡʥʽʚ. ʉʝʨʝʜʥʴʦʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦ-

ʣʝʢʪʦʨʠ ʪʘʢʦʞ, ʷʢ ʧʨʘʚʠʣʦ, ʧʣʦʩʢʽ ʧʣʠʪʠ, ʘʣʝ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʜʣʷ ʧʽʜʽʛʨʽʚʫ ʚʦʜʠ ʜʣʷ ʞʠʪʣʦʚʦʛʦ ʪʘ ʢʦʤʝʨʮʽʡʥʦʛʦ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ. ɺʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʣʝʢʪʦʨʠ ʢʦʥʮʝʥʪʨʫʶʪʴ ʩʦ-

ʥʷʯʥʽ ʧʨʦʤʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʟʝʨʢʘʣ ʽ ʣʽʥʟ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ʅʘʡʧʨʦʩʪʽʰʘ ʩʭʝʤʘ ʪʝʨʤʘʣʴʥʦʛʦ ʢʦʣʝʢʪʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ.7.3. ɼʘʥʠʡ ʢʦʣʝʢʪʦʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʠʞʥʴʦʾ ʤʽʜʥʦʾ ʘʙʩʦʨ-

ʙʫʶʯʦʾ ʧʣʠʪʠ (ʙʘʞʘʥʦ ʧʦʢʨʠʪʠ ʪʝʤʥʠʤ ʢʦʣʴʦʨʦʤ) ʪʘ ʩʢʣʷʥʦʾ 

ʧʦʚʝʨʭʥʽ. ʂʦʣʝʢʪʦʨ ʤʘʻ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʛʝʨʤʝʪʠʯʥʠʤ, ʟ ʤʝʪʦʶ 

ʟʘʧʦʙʽʛʘʥʥʷ ʚʪʨʘʪ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. ɯʥʬʨʘʯʝʨʚʦʥʽ ʧʨʦʤʝʥʽ ʧʨʦ-

ʥʠʢʘʶʯʠ ʚʩʝʨʝʜʠʥʫ ʪʘʢʦʛʦ ʢʦʣʝʢʪʦʨʘ ʩʪʚʦʨʶʶʪʴ ʧʘʨʥʠʢʦʚʠʡ 

ʝʬʝʢʪ ʪʘ ʩʧʨʠʷʶʪʴ ʥʘʛʨʽʚʫ ʘʙʩʦʨʙʫʶʯʦʾ ʧʣʠʪʠ ʪʘ ʧʦʟʜʦʚʞʥʽʭ 

ʤʽʜʥʠʭ ʪʨʫʙʦʢ. ʅʘ ʚʭʦʜʽ ʫ ʢʦʣʝʢʪʦʨ ʚʦʜʘ ʤʘʻ ʪʝʤʧʝʨʘʪʫʨʫ 

25
0
ʉ, ʘ ʧʨʦʡʰʦʚʰʠ ʯʝʨʝʟ ʥʘʛʨʽʪʽ ʤʽʜʥʽ ʪʨʫʙʢʠ ʚʦʜʘ ʜʦʩʷʛʘʻ 

ʪʝʤʧʝʨʘʪʫʨʠ 60...80
0
ʉ.   

 

  
ʈʠʩ.7.3. ʉʭʝʤʘ ʪʝʨʤʘʣʴʥʦʛʦ ʢʦʣʝʢʪʦʨʘ: 

1 ï ʨʝʟʝʨʚʫʘʨ ʜʣʷ ʟʙʦʨʫ ʥʘʛʨʽʪʦʾ ʚʦʜʠ; 2 ï ʩʢʣʷʥʘ ʧʦʚʝʨʭʥʷ;  

3 ï ʥʠʞʥʷ ʘʙʩʦʨʙʫʶʯʘ ʧʣʠʪʘ; 4 ï ʤʽʜʥʽ ʪʨʫʙʢʠ 

http://uk.wikipedia.org/wiki/%D0%94%D0%B7%D0%B5%D1%80%D0%BA%D0%B0%D0%BB%D0%BE
http://uk.wikipedia.org/wiki/%D0%9B%D1%96%D0%BD%D0%B7%D0%B0
http://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B5%D1%80%D0%B3%D1%96%D1%8F
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ʇʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʢʦʣʝʢʪʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ 

ʨʠʩ.7.4. 

 

 
ʈʠʩ.7.4. ʇʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʨʤʘʣʴʥʦʛʦ ʢʦʣʝʢʪʦʨʘ: 

1 - ʪʝʨʤʘʣʴʥʠʡ ʢʦʣʝʢʪʦʨ; 2 - ʥʘʩʦʩ; 3 ï ʚʦʜʥʠʡ ʢʦʥʪʝʡʥʝʨ; 4 ï ʥʘʩʦʩ; 

5 ï ʝʣʝʢʪʨʦʥʘʛʨʽʚʘʯ; 6 ï ʬʝʥ; 7 - ʪʝʧʣʦʦʙʤʽʥʥʠʢ 

 

ɸʥʘʣʦʛʽʯʥʦ ʧʨʘʮʶʻ ʽ ʢʦʣʝʢʪʦʨ, ʷʢʠʡ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ.7.5. 

ʈʦʙʦʯʠʤ ʘʛʝʥʪʦʤ ʪʝʨʤʘʣʴʥʦʛʦ ʢʦʣʝʢʪʦʨʘ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʦʜʘ. ʊʘʢ ʜʣʷ ʩʫʰʢʠ ʦʚʦʯʽʚ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘ-

ʪʠ ʥʘʛʨʽʪʝ ʚ ʢʦʣʝʢʪʦʨʽ ʧʦʚʽʪʨʷ.  

ɺʠʱʝ ʟʦʙʨʘʞʝʥʽ ʢʦʣʝʢʪʦʨʠ ʧʨʘʮʶʶʪʴ ʽ ʟʘ ʭʤʘʨʥʦʾ ʧʦʛʦʜʠ, 

ʯʝʨʝʟ ʪʝ, ʱʦ ʽʥʬʨʘʯʝʨʚʦʥʽ ʧʨʦʤʝʥʽ ʟʜʘʪʥʽ ʧʨʦʥʠʢʘʪʠ ʯʝʨʝʟ 

ʭʤʘʨʠ.  
ʊʝʨʤʘʣʴʥʽ ʩʦʥʷʯʥʽ ʢʦʣʝʢʪʦʨʠ ʨʦʟʪʘʰʦʚʫʶʪʴ ʫ ʤʽʩʮʷʭ ʽʟ ʛʘ-

ʨʥʠʤ ʨʽʚʥʝʤ ʦʩʚʽʪʣʝʥʥʷ ʧʨʦʪʷʛʦʤ ʜʥʷ, ʥʘʡʯʘʩʪʽʰʝ ʥʘ ʜʘʭʫ ʙʫ-

ʜʽʚʣʽ ʫ ʛʝʦʛʨʘʬʽʯʥʠʭ ʰʠʨʦʪʘʭ ʥʠʞʯʝ 40 ʛʨʘʜʫʩʫ. 

1 

2 

3 4 

5 

6 

7 
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ʈʠʩ.7.5. ʉʭʝʤʘ ʪʝʨʤʘʣʴʥʦʛʦ ʧʘʨʘʙʦʣʽʯʥʦʛʦ ʢʦʣʝʢʪʦʨʘ: 

1 ï ʘʙʩʦʨʙʫʶʯʘ ʧʣʠʪʘ; 2 ï ʤʽʜʥʘ ʪʨʫʙʢʘ; 3 ï ʩʢʣʷʥʘ ʪʨʫʙʢʘ 
 

ʅʘ ʧʦʯʘʪʦʢ 2007 ʨʦʢʫ ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʦʥʷʯʥʠʭ ʪʝʨʤʘ-

ʣʴʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʩʪʘʥʦʚʠʣʘ 154 ɻɺʪ [41]. ʃʽʜʝʨʦʤ ʚʠʨʦʙʥʠʮʪ-

ʚʘ ʟʘʣʠʰʘʻʪʴʩʷ ʂʠʪʘʡ ʽʟ ʚʩʪʘʥʦʚʣʝʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 70 ɻɺʪ ʥʘ 

2006 ʨʽʢ ʪʘ ʧʝʨʩʧʝʢʪʠʚʦʶ ʫ 210 ɻɺʪ ʜʦ 2020 ʨʦʢʫ. ʃʽʜʝʨʘʤʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʠʭ ʪʝʨʤʘʣʴʥʠʭ ʩʠʩʪʝʤ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ 

ʻ ɯʟʨʘʾʣʴ ʪʘ ʂʽʧʨ [42]. 

ʉʦʥʷʯʥʽ ʢʦʣʝʢʪʦʨʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʽ ʜʣʷ ʧʨʠʛʦʪʫ-

ʚʘʥʥʷ ʾʞʽ (ʨʠʩ.7.6). ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʬʦʢʫʩʽ ʢʦʣʝʢʪʦʨʘ ʜʦʩʷʛʘʻ 

150Áʉ. ʋ ʢʨʘʾʥʘʭ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʾʞʽ ʘʢ-

ʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʨʦʚʘ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʽ ʪʝ, ʱʦ ʪʨʘʜʠ-

ʮʽʡʥʽ ʚʦʛʥʠʱʘ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʾʞʽ ʤʘʶʪʴ ʪʝʨʤʽʯʥʫ ʝʬʝʢʪʠʚ-

ʥʽʩʪʴ ʙʽʣʷ 10%, ʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʨʦʚ ʧʨʠʚʦʜʠʪʴ ʜʦ ʤʘʩʦʚʘʥʦʾ 

ʚʠʨʫʙʢʠ ʣʽʩʽʚ. ʊʦʤʫ, ʪʘʢʽ ʢʫʭʦʥʥʽ ʧʨʠʣʘʜʠ ʤʦʞʫʪʴ ʰʠʨʦʢʦ ʟʘ-

ʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʢʨʘʾʥʘʭ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ. ɺʘʨʪʽʩʪʴ ʤʘʪʝʨʽʘ-

ʣʽʚ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ "ʩʦʥʷʯʥʦʾ ʢʫʭʥʽ" ʩʪʘʥʦʚʠʪʴ 

$3...$7. 

http://uk.wikipedia.org/wiki/%C2%B0%D0%A1
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ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʤʽʞʥʘʨʦʜʥʽ ʧʨʦʛʨʘʤʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʦʥʷ-

ʯʥʠʭ ʢʫʭʦʥʴ. ʅʘʧʨʠʢʣʘʜ, ʚ 2008 ʨ. ʌʽʥʣʷʥʜʽʷ ʽ ʂʠʪʘʡ ʫʢʣʘʣʠ 

ʫʛʦʜʫ ʧʨʦ ʧʦʩʪʘʯʘʥʥʷ 19000 ʩʦʥʷʯʥʠʭ ʢʫʭʦʥʴ ʚ 31 ʩʝʣʦ ʂʠ-

ʪʘʶ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʩʢʦʨʦʪʠʪʠ ʚʠʢʠʜʠ ʉʆ2 ʥʘ 1,7 ʤʣʥ. ʪʦʥ ʚ 

2008-2012 ʨʨ. ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʌʽʥʣʷʥʜʽʷ ʧʣʘʥʫʻ ʢʫʧʫʚʘʪʠ ʢʚʦ-

ʪʠ ʥʘ ʮʽ ʚʠʢʠʜʠ. 

 

 
ʈʠʩ.7.6. ʉʦʥʷʯʥʘ ʢʫʭʥʷ 

 

ʉʦʥʷʯʥʽ ʩʪʘʚʢʠ - ʱʝ ʙʽʣʴʰ ʜʝʰʝʚʠʡ ʩʧʦʩʽʙ ʫʣʦʚʣʶʚʘʪʠ ʩʦ-

ʥʷʯʥʫ ʝʥʝʨʛʽʶ. ʐʪʫʯʥʘ ʚʦʜʦʡʤʘ ʯʘʩʪʢʦʚʦ ʟʘʧʦʚʥʶʻʪʴʩʷ ʨʦʟ-

ʩʦʣʦʤ (ʜʫʞʝ ʩʦʣʦʥʦʶ ʚʦʜʦʶ), ʧʦʚʝʨʭ ʷʢʦʛʦ ʟʥʘʭʦʜʠʪʴʩʷ ʧʨʽʩ-

ʥʘ ʚʦʜʘ (ʨʠʩ.7.7). ʑʽʣʴʥʽʩʪʴ ʨʦʟʩʦʣʫ ʥʘʙʘʛʘʪʦ ʚʠʱʘ, ʪʦʤʫ ʚʽʥ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʜʥʽ ʽ ʟ ʚʝʨʭʥʽʤ ʰʘʨʦʤ ʤʘʡʞʝ ʥʝ ʟʤʽʰʫʻʪʴʩʷ. 

ʉʦʥʷʯʥʽ ʧʨʦʤʝʥʽ ʙʝʟ ʧʝʨʝʰʢʦʜ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʧʨʽʩʥʫ ʚʦʜʫ, 

ʘʣʝ ʧʦʛʣʠʥʘʶʪʴʩʷ ʨʦʟʩʦʣʦʤ, ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ ʧʨʠ ʮʴʦʤʫ ʚ ʪʝ-

ʧʣʦ. ɺʝʨʭʥʽʡ ʰʘʨ ʜʽʻ ʷʢ ʽʟʦʣʷʮʽʷ, ʥʝ ʜʦʟʚʦʣʷʶʯʠ ʥʠʞʥʴʦʤʫ 

ʦʩʪʠʛʘʪʠ [43].  

ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʫ ʩʦʥʷʯʥʠʭ ʩʪʘʚʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʦʡ 

ʞʝ ʧʨʠʥʮʠʧ, ʱʦ ʡ ʫ ʧʘʨʥʠʢʘʭ, ʪʽʣʴʢʠ ʟʝʤʣʷ ʽ ʩʢʣʦ ʟʘʤʽʥʝʥʽ ʚʽ-

http://uk.wikipedia.org/wiki/2008
http://uk.wikipedia.org/wiki/%D0%A4%D1%96%D0%BD%D0%BB%D1%8F%D0%BD%D0%B4%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%9A%D0%B8%D1%82%D0%B0%D0%B9


 114 

ʜʧʦʚʽʜʥʦ ʨʦʟʩʦʣʦʤ ʽ ʧʨʽʩʥʦʶ ʚʦʜʦʶ. ɻʘʨʷʯʠʡ ʨʦʟʯʠʥ ʩʦʣʽ ʤʦ-

ʞʝ ʮʠʨʢʫʣʶʚʘʪʠ ʧʦ ʪʨʫʙʘʭ, ʦʧʘʣʶʶʯʠ ʧʨʠʤʽʱʝʥʥʷ, ʯʠ ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ; ʥʠʤ ʥʘʛʨʽʚʘʶʪʴ 

ʨʽʜʠʥʠ ʟ ʥʠʟʴʢʦʶ ʪʦʯʢʦʶ ʢʠʧʽʥʥʷ, ʱʦ ʚʠʧʘʨʦʚʫʶʯʠʩʴ, ʥʘʜʘ-

ʶʪʴ ʨʫʭʫ ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʘʤ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ. ʆʩʢʽʣʴʢʠ ʩʦʥʷʯ-

ʥʠʡ ʩʪʘʚʦʢ ʷʚʣʷʻ ʩʦʙʦʶ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ ʪʝʧʣʦʚʠʡ ʘʢʫʤʫʣʷ-

ʪʦʨ, ʟ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʦʜʝʨʞʫʚʘʪʠ ʝʥʝʨʛʽʶ ʙʝʟʫʧʠʥʥʦ.  

 

 
ʈʠʩ.7.7. ʉʦʥʷʯʥʠʡ ʩʪʘʚʦʢ ʚ ɽʣʴ ʇʘʩʦ, ʊʝʭʘʩ, ʉʐɸ 

 

ʆʪʨʠʤʫʚʘʪʠ ʝʥʝʨʛʽʶ ʤʦʞʥʘ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʦʥʷʯʥʠʭ ʚʝʞ. 

ʇʨʠ ʮʴʦʤʫ ʛʝʣʽʦʩʪʘʪʠ ʥʘ ʧʦʣʽ ʟʙʠʨʘʶʪʴ ʩʦʥʷʯʥʝ ʩʚʽʪʣʦ ʽ ʥʘ-

ʧʨʘʚʣʷʶʪʴ ʡʦʛʦ ʥʘ ʚʝʨʰʠʥʫ ʚʠʩʦʢʦʾ ʚʝʞʽ, ʜʝ ʷʩʢʨʘʚʠʡ ʩʦʥʷʯ-

ʥʠʡ ʟʘʡʯʠʢ ʧʝʨʝʪʚʦʨʶʻ ʚʦʜʫ ʥʘ ʧʘʨʫ. ɼʘʣʽ ʧʘʨʘ ʧʝʨʝʜʘʻʪʴʩʷ ʧʦ 

ʪʨʫʙʘʭ ʽ ʚ ʢʽʥʮʝʚʦʤʫ ʚʠʧʘʜʢʫ ʦʙʝʨʪʘʻ ʪʫʨʙʽʥʠ, ʷʢʽ ʟôʻʜʥʘʥʽ ʟ 

ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘʤʠ. 

ʇʝʨʰʘ ʩʦʥʷʯʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ-ʚʝʞʘ ʧʽʜ ʥʘʟʚʦʶ ñSolar Oneò 

(ʧʦʙʣʠʟʫ ɹʘʩʪʨʦʫ, ʧ̔ ʚʜʝʥʥʘ ʂʘʣʽʬʦʨʥʽʷ) ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʱʝ ʫ 

1980 ʨʦʮʽ ʽ ʟ ʫʩʧʽʭʦʤ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʪʝʭ-

ʥʦʣʦʛʽʾ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ.  
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ʅʘʡʙʽʣʴʰʫ ʩʦʥʷʯʥʫ ʝʣʝʢʪʨʦʩʪʘʥʮʽʶ ʫ ʚʠʛʣʷʜʽ ʚʝʞʽ ʟʘʧʫʩ-

ʪʠʣʘ ʢʦʤʧʘʥʽʷ Abengoa Solar. ɰʾ ʧʦʪʫʞʥʽʩʪʴ ʩʢʣʘʜʘʻ 20 ʄɺʪ. 

ʉʦʥʷʯʥʘ ʚʝʞʘ PS20 ʨʦʟʪʘʰʦʚʘʥʘ ʥʝʜʘʣʝʢʦ ʚʽʜ ʉʝʚʽʣʴʾ (ɯʩʧʘʥʽʷ) 

ʪʘ ʧʦʙʫʜʦʚʘʥʘ ʧʦʨʷʜ ʽʟ ʨʘʥʽʰʝ ʜʽʶʯʦʶ ʚʝʞʝʶ PS10 ʤʝʥʰʦʾ 

ʧʦʪʫʞʥʦʩʪʽ.   

ʉʦʥʷʯʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ PS20 ʢʦʥʮʝʥʪʨʫʻ ʥʘ ʚʝʞʽ ʚʠʩʦʪʦʶ 

161 ʤʝʪʨ ʩʦʥʷʯʥʽ ʧʨʦʤʝʥʽ ʚʽʜ 1255 ʛʝʣʽʦʩʪʘʪʽʚ. ʂʦʞʥʝ ʜʟʝʨʢʘ-

ʣʦ ʛʝʣʽʦʩʪʘʪʫ ʧʣʦʱʝʶ 120 ʤ
2
 ʥʘʧʨʘʚʣʷʻ ʩʦʥʷʯʥʽ ʧʨʦʤʝʥʽ ʥʘ 

ʩʦʥʷʯʥʠʡ ʢʦʣʝʢʪʦʨ, ʷʢʠʡ ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʚʝʨʰʠʥʽ. ɼʘʥʘ ʝʣʝʢʪ-

ʨʦʩʪʘʥʮʽʷ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʫ 2007 ʨʦʮʽ, ʘ ʜʦ 2013 ʨʦʢʫ ɯʩʧʘʥʽʷ 

ʧʣʘʥʫʻ ʦʪʨʠʤʫʚʘʪʠ ʚʽʜ ʩʦʥʷʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʚʢʣʶʯʘʶʯʠ ʚʝʞʽ, ʙʣʠʟʴʢʦ 300 ʄɺʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

 

 
ʈʠʩ.7.8. ʉʦʥʷʯʥʽ ʚʝʞʽ PS10 ʪʘ PS20 

 

ʅʝʜʦʣʽʢʦʤ ʙʫʜʴ-ʷʢʦʾ ʩʦʥʷʯʥʦʾ ʩʪʘʥʮʽʾ ʻ ʧʘʜʽʥʥʷ ʾʾ ʧʦʪʫʞʥʦ-

ʩʪʽ ʚʥʘʩʣʽʜʦʢ ʧʦʷʚʠ ʥʘ ʥʝʙʽ ʭʤʘʨ ʯʠ ʧʦʚʥʝ ʧʨʠʧʠʥʝʥʥʷ ʨʦʙʦʪʠ 

ʫ ʥʽʯʥʠʡ ʯʘʩ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʷʢʦʩʪʽ ʪʝʧʣʦʥʦʩʽʷ ʥʝ ʚʦʜʫ, ʘ ʨʦʟʯʠʥʠ ʩʦʣʝʡ 

ʽʟ ʚʝʣʠʢʦʶ ʪʝʧʣʦʻʤʥʽʩʪʶ. ʈʦʟʧʣʘʚʣʝʥʘ ʩʦʥʮʝʤ ʩʽʣʴ ʢʦʥʮʝʥʪ-

ʨʫʻʪʴʩʷ ʫ ʩʭʦʚʠʱʽ, ʷʢʝ ʧʦʙʫʜʦʚʘʥʦ ʫ ʚʠʛʣʷʜʽ ʚʝʣʠʢʦʛʦ ʪʝʨʤʦʩʘ 

http://en.wikipedia.org/wiki/File:PS20andPS10.jpg
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ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʦʜʠ ʥʘ ʧʘʨʫ ʪʨʠʚʘʣʠʡ 

ʯʘʩ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʩʦʥʮʝ ʩʭʦʚʘʻʪʴʩʷ ʟʘ ʛʦʨʠʟʦʥʪʦʤ. 

ʋ 1990-ʠʭ ñSolar Oneò ʙʫʣʘ ʤʦʜʝʨʥʽʟʦʚʘʥʘ ʜʣʷ ʨʦʙʦʪʠ ʥʘ 

ʨʦʟʧʣʘʚʣʝʥʠʭ ʩʦʣʷʭ ʪʘ ʪʝʧʣʦʘʢʫʤʫʣʶʶʯʽʡ ʩʠʩʪʝʤʽ. ɿʘʚʜʷʢʠ 

ʘʢʫʤʫʣʶʚʘʥʥʶ ʪʝʧʣʘ, ʚʝʞʽ-ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʩʪʘʣʠ ʫʥʽʢʘʣʴʥʦʶ 

ʛʝʣʽʦʪʝʭʥʦʣʦʛʽʻʶ. ʇʨʠ ʨʦʙʦʪʽ ʪʘʢʦʾ ʚʝʞʽ ʨʦʟʧʣʘʚʣʝʥʘ ʩʽʣʴ ʟʘ-

ʢʘʯʫʻʪʴʩʷ ʽʟ ñʭʦʣʦʜʥʦʛʦ ʩʭʦʚʠʱʘò ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 288 
0
ʉ ʪʘ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʨʠʡʤʘʯ, ʜʝ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ               

565 
0
ʉ , ʘ ʧʦʪʽʤ ʟʥʦʚʫ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ñʛʘʨʷʯʝ ʩʭʦʚʠʱʝò. ɼʘʣʽ 

ʨʦʟʽʛʨʽʪʫ ʩʽʣʴ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ  ʚʠʨʦʙʣʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʋ 

ʩʫʯʘʩʥʠʭ ʤʦʜʝʣʷʭ ʪʘʢʠʭ ʫʩʪʘʥʦʚʦʢ ʪʝʧʣʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʦʪʷ-

ʛʦʤ 3é13 ʛʦʜʠʥ. ɹʫʜʽʚʥʠʮʪʚʦ ʪʘʢʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʚ ʩʝʨʝʜ-

ʥʴʦʤʫ ʢʦʰʪʫʻ 5 ʤʽʣʴʡʦʥʽʚ ʻʚʨʦ. 

 

 
ʈʠʩ.7.9. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʨʦʙʦʪʠ ʩʦʥʷʯʥʦʾ ʚʝʞʽ ʥʘ ʨʦʟʧʣʘʚʣʝʥʠʭ ʩʦʣʷʭ: 

1 ï ʩʭʦʚʠʱʝ ʛʘʨʷʯʦʾ ʩʦʣʽ; 2 ï ʧʘʨʦʛʝʥʝʨʘʪʦʨ; 3 ï ʩʭʦʚʠʱʝ ʭʦʣʦʜʥʦʾ ʩʦʣʽ 

 

ʎʽʢʘʚʠʤ ʻ ʽ ʪʝ, ʱʦ ʩʦʥʷʯʥʘ ʚʝʞʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ 

ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʧʣʘ ʚ ʝʣʝʢʪʨʦ-

ʝʥʝʨʛʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʫʨʙʽʥ.  ɯʟʨʘʾʣʴʩʴʢʠʡ Weizmann Institute 

of Science ʫ 2005 ʨʦʮʽ ʚʽʜʧʨʘʮʶʚʘʚ ʪʝʭʥʦʣʦʛʽʶ ʦʪʨʠʤʘʥʥʷ ʮʠ-

ʥʢʫ ʽʟ ʦʢʩʠʜʫ ʮʠʥʢʫ ʫ ʩʦʥʷʯʥʽʡ ʚʝʞʽ. ʆʢʩʠʜ ʮʠʥʢʫ ʫ ʧʨʠʩʫʪʥʦ-

ʩʪʽ ʜʝʨʝʚʥʦʛʦ ʚʫʛʽʣʣʷ ʥʘʛʨʽʚʘʻʪʴʩʷ ʫ ʚʝʞʽ ʩʦʥʷʯʥʠʤʠ ʧʨʦʤʝ-

ʥʷʤʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 1200 
0
ʉ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩʫ ʦʪʨʠʤʫ-
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ʻʪʴʩʷ ʯʠʩʪʠʡ ʮʠʥʢ. ɼʘʣʽ ʮʠʥʢ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠ-

ʛʦʪʦʚʣʝʥʥʷ ʙʘʪʘʨʝʡ. ɯʥʰʠʡ ʚʘʨʽʘʥʪ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʤʽʩʪʠʪʠ 

ʮʠʥʢ ʫ ʚʦʜʽ ʪʘ ʫ ʨʝʟʫʣʴʪʘʪʽ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʦʪʨʠʤʘʪʠ ʢʠʩʝʥʴ ʽ 

ʦʢʩʠʜ ʮʠʥʢʫ. ɼʘʣʽ ʦʢʩʠʜ ʮʠʥʢʫ ʟʥʦʚʫ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʫ ʩʦʥʷʯʥʫ 

ʚʝʞʫ, ʘ ʦʪʨʠʤʘʥʠʡ ʚʦʜʝʥʴ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʨʦʙʦʪʠ 

ʚʦʜʥʝʚʠʭ ʜʚʠʛʫʥʽʚ ʫ ʷʢʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʧʘʣʠʚʘ. ʎʷ ʪʝ-

ʭʥʦʣʦʛʽʷ ʧʨʦʡʰʣʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʫ ʩʦʥʷʯʥʽʡ ʚʝʞʽ ʢʘʥʘʜʩʴʢʦʛʦ 

Institute for the Energies and Applied Research. 

ɯʩʥʫʻ ʡ ʽʥʰʠʡ ʚʠʜ ʩʦʥʷʯʥʠʭ ʚʝʞ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʧʝʨʝʪʚʦʨʶ-

ʚʘʪʠ ʩʦʥʷʯʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʧʨʷʤʝ ʽ ʨʦʟʩʽʷʥʝ) ʚ ʝʣʝʢʪʨʦʝ-

ʥʝʨʛʽʶ, ʢʦʤʙʽʥʫʶʯʠ ʪʨʠ ʟʘʛʘʣʴʥʦʚʽʜʦʤʽ ʧʨʠʥʮʠʧʠ: ʧʘʨʥʠʢʦ-

ʚʠʡ ʝʬʝʢʪ, ʚʠʪʷʞʥʫ ʪʨʫʙʫ ʪʘ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨ. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ 

ʪʘʢʦʾ ʚʝʞʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʪʝʧʣʝ ʧʦʚʽʪʨʷ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ 

ʚʝʣʠʢʠʤ ʩʢʣʷʥʠʤ ʜʘʭʦʤ ʚʥʘʩʣʽʜʦʢ ʥʘʛʨʽʚʘʥʥʷ ʩʦʥʮʝʤ ʽ ʨʫʭʘ-

ʻʪʴʩʷ ʜʦ ʪʨʫʙʠ, ʷʢʘ ʨʦʟʤʽʱʝʥʘ ʚʩʝʨʝʜʠʥʽ ʜʘʭʫ ʡ ʚʠʜʘʻʪʴʩʷ ʟʟʦ-

ʚʥʽ (ʨʠʩ.7.10). ʇʨʠ ʮʴʦʤʫ ʧʦʪʽʢ ʧʦʚʽʪʨʷ ʦʙʝʨʪʘʻ ʨʦʟʤʽʱʝʥʽ ʙʽʣʷ 

ʦʩʥʦʚʠ ʪʨʫʙʠ ʪʫʨʙʽʥʠ.  

 

 
ʈʠʩ.7.10. ʉʭʝʤʘ ʨʦʙʦʪʠ ʩʦʥʷʯʥʦʾ ʚʝʞʽ 

ʇʘʨʥʠʢ ʽʟ ʧʨʦʟʦʨʦʾ  

          ʧʣʽʚʢʠ 

ʅʘʢʦʧʠʯʫʚʘʯʽ 

ʪʝʧʣʘ 

 

          ʊʫʨʙʽʥʠ  

ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʽʚ 



 118 

 

ʇʨʦʪʦʪʠʧ ʪʘʢʦʾ ʚʝʞʽ ʧʦʪʫʞʥʽʩʪʶ 50 ʢɺʪ ʙʫʚ ʧʦʙʫʜʦʚʘʥʠʡ ʚ 

ʄʘʥʩʘʥʝʨʝʩʽ (ɯʩʧʘʥʽʷ), ʽ ʚʠʨʦʙʣʷʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʧʨʦʪʷʛʦʤ 

ʩʝʤʠ ʨʦʢʽʚ, ʜʦʢʘʟʘʚʰʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʮʴʦʛʦ ʩʧʦ-

ʩʦʙʫ ʦʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʅʘ ʨʠʩ.7.11 ʟʦʙʨʘʞʝʥʦ ʜʘʥʫ 

ʚʝʞʫ ʪʘ ʧʘʨʥʠʢ (ʨʠʩ.7.12). 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɼʣʷ ʧʨʷʤʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʝʣʝʢʪʨʦʝʥʝʨ-

ʛʽʶ ʟʘʩʪʦʩʦʚʫʶʪʴ ʬʦʪʦʝʣʝʤʝʥʪʠ (ʨʠʩ.7.13). 

 

 
ʈʠʩ.7.13. ʉʦʥʷʯʥʠʡ ʬʦʪʦʝʣʝʤʝʥʪ 

 

ʉʦʥʷʯʥʠʡ ʝʣʝʤʝʥʪ (ʬʦʪʦʝʣʝʤʝʥʪ, ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʡ ʧʝʨʝʪ-

ʚʦʨʶʚʘʯ ð ʌɽʇ) ð ʮʝ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʡ ʧʨʠʣʘʜ, ʱʦ ʩʣʫ-

ʞʠʪʴ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʚʽʪʣʦʚʦʾ ʝʥʝʨʛʽʾ ʫ ʝʣʝʢʪʨʠʯʥʫ. ɺ ʦʩʥʦ-

ʚʽ ʮʴʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʣʝʞʠʪʴ ʷʚʠʱʝ ʬʦʪʦʝʬʝʢʪʫ. 

ʈʠʩ.7.11. ʉʦʥʷʯʥʘ ʚʝʞʘ 
 ʚ ʄʘʩʘʥʘʨʝʩʽ, ɯʪʘʣʽʷ 

 
 

ʈʠʩ.7.12. ʇʘʨʥʠʢ, 

ʱʦ ʧʨʘʮʶʻ ʚʽʜ ʩʦʥʷʯʥʦʾ ʚʝʞ ̔
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ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʩʫʯʘʩʥʠʭ ʬʦʪʦʝʣʝʤʝʥʪʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʥʘ-

ʧʽʚʧʨʦʚʽʜʥʠʢʦʚʦʤʫ p-n ʧʝʨʝʭʦʜʽ (ʨʠʩ.7.14).  

ʇʨʠ ʧʦʛʣʠʥʘʥʥʽ ʬʦʪʦʥʘ ʚ ʦʙʣʘʩʪʽ, ʷʢʘ ʧʨʠʣʷʛʘʻ ʜʦ p-n ʧʝʨʝ-

ʭʦʜʫ, ʩʪʚʦʨʶʻʪʴʩʷ ʧʘʨʘ ʥʦʩʽʾʚ ʟʘʨʷʜʫ: ʝʣʝʢʪʨʦʥ ʽ ʜʽʨʢʘ. ʆʜʥʘ ʽʟ 

ʮʠʭ ʯʘʩʪʦʢ ʻ ʥʝʦʩʥʦʚʥʠʤ ʟʘʨʷʜʦʤ ʽ ʟ ʚʝʣʠʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ 

ʧʨʦʥʠʢʘʻ ʢʨʽʟʴ ʧʝʨʝʭʽʜ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʪʚʦʨʝʥʽ ʟʘʚʜʷʢʠ ʧʦʛʣʠ-

ʥʘʥʥʶ ʝʥʝʨʛʽʾ ʬʦʪʦʥʘ ʟʘʨʷʜʠ ʨʦʟʜʽʣʷʶʪʴʩʷ ʚ ʧʨʦʩʪʦʨʽ ʡ ʥʝ 

ʤʦʞʫʪʴ ʨʝʢʦʤʙʽʥʫʚʘʪʠ. ʗʢ ʥʘʩʣʽʜʦʢ ʧʦʨʫʰʫʻʪʴʩʷ ʨʽʚʥʦʚʘʛʘ 

ʛʫʩʪʠʥʠ ʟʘʨʷʜʽʚ. ʇʨʠ ʧʽʜôʻʜʥʘʥʽ ʝʣʝʤʝʥʪʫ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʥʘ-

ʚʘʥʪʘʞʝʥʥʷ ʫ ʢʦʣʽ ʧʨʦʪʽʢʘʻ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ. 

 

 
ʈʠʩ.7.14. ʉʦʥʷʯʥʠʡ ʝʣʝʤʝʥʪ ʟ p-n ʧʝʨʝʭʦʜʦʤ: 

1-ʩʚʽʪʣʦ (ʬʦʪʦʥʠ); 2 ï ʬʨʦʥʪʘʣʴʥʠʡ ʢʦʥʪʘʢʪ; 3 ï ʥʝʛʘʪʠʚʥʠʡ ʰʘʨ;  

4 ï ʰʘʨ ʨ-n ʧʝʨʝʭʦʜʫ; 5 ï ʧʦʟʠʪʠʚʥʠʡ ʰʘʨ; 6 ï ʟʘʜʥʽʡ ʢʦʥʪʘʢʪ 

 

ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʦʜʠʥ ʩʦʥʷʯʥʠʡ ʝʣʝʤʝʥʪ ʥʝ ʚʠʨʦʙʣʷʻ ʜʦ-

ʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʾʭ ʟʙʠʨʘʶʪʴ ʫ ʩʦʥʷʯʥʽ ʤʦʜʫʣʽ 

(ʨʠʩ.7.15). ʉʦʥʷʯʥʽ ʧʘʥʝʣʽ (ʬʦʪʦʝʣʝʢʪʨʠʯʥʽ ʘʙʦ ʩʦʥʷʯʥʽ ʤʦʜʫ-

ʣʽ) ʚʠʨʦʙʣʷʶʪʴʩʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʘ ʨʦʟʤʽʨʽʚ. ʅʘʡʙʽʣʴʰ ʪʠʧʦʚʠ-

ʤʠ ʻ ʢʨʝʤʥʽʻʚʽ ʬʦʪʦʝʣʝʢʪʨʠʯʥʽ ʤʦʜʫʣʽ ʧʦʪʫʞʥʽʩʪʶ 40é160 

ʧɺʪ. ʊʘʢʠʡ ʩʦʥʷʯʥʠʡ ʤʦʜʫʣʴ ʤʘʻ ʨʦʟʤʽʨ ʚʽʜ 0,4 ʜʦ 1,6 ʤ
2
. 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʤʦʜʫʣʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ 

5é15%. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 5é15% ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ, ʱʦ ʧʘ-

ʜʘʻ ʥʘ ʩʦʥʷʯʥʠʡ ʝʣʝʤʝʥʪ ʙʫʜʝ ʪʨʘʥʩʬʦʨʤʦʚʘʥʦ ʫ ʝʣʝʢʪʨʦʝʥʝʨ-

ʛʽʶ.  
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ʈʠʩ.7.15. ʉʦʥʷʯʥʠʡ ʤʦʜʫʣʴ 

 

ʉʦʥʷʯʥʽ ʤʦʜʫʣʽ ʚʠʨʦʙʣʷʶʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʥʘʚʽʪʴ ʢʦʣʠ 

ʥʝʤʘʻ ʧʨʷʤʦʛʦ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ. ʊʦʤʫ, ʥʘʚʽʪʴ ʟʘ ʭʤʘʨʥʦʾ ʧʦ-

ʛʦʜʠ ʬʦʪʦʝʣʝʢʪʨʠʯʥʘ ʩʠʩʪʝʤʘ ʙʫʜʝ ʚʠʨʦʙʣʷʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. 

ʆʜʥʘʢ, ʥʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʙʫ-

ʜʫʪʴ ʧʨʠ ʷʩʢʨʘʚʦʤʫ ʩʦʥʮʽ ʽ ʧʨʠ ʦʨʽʻʥʪʘʮʽʾ ʧʘʥʝʣʝʡ ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʥʦ ʜʦ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ. ɼʣʷ ʜʽʣʷʥʦʢ ʧʽʚʥʽʯʥʦʾ ʧʽʚʢʫʣʽ 

ʧʘʥʝʣʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʧʽʚʜʝʥʴ, ʘ ʜʣʷ ʢʨʘʾʥ ʧʽʚ-

ʜʝʥʥʦʾ ʧʽʚʢʫʣʽ ï ʥʘ ʧʽʚʥʽʯ. 

ʅʘ ʧʨʘʢʪʠʮʽ, ʩʦʥʷʯʥʽ ʧʘʥʝʣʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʽ ʧʽʜ 

ʧʝʚʥʠʤ ʢʫʪʦʤ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ. ɹʽʣʷ ʝʢʚʘʪʦʨʘ ʩʦ-

ʥʷʯʥʽ ʧʘʥʝʣʽ ʧʦʚʠʥʥʽ ʨʦʟʤʽʱʫʚʘʪʠʩʴ ʧʽʜ ʜʫʞʝ ʤʘʣʠʤ ʢʫʪʦʤ 

(ʤʘʡʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦ) ʪʦʤʫ, ʱʦ ʢʫʪ ʧʘʜʽʥʥʷ ʩʦʥʷʯʥʠʭ ʧʨʦʤʝ-

ʥʽʚ ʙʽʣʴʰʠʡ. ɺʽʥ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ ʝʢʚʘʪʦʨʘ ʜʦ ʧʦʣʶʩʽʚ (ʟʘʣʝ-

ʞʠʪʴ ʚʽʜ ʛʝʦʛʨʘʬʽʯʥʦʾ ʰʠʨʦʪʠ).  ʅʝʚʝʣʠʢʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʮʽʻʾ 

ʦʨʽʻʥʪʘʮʽʾ ʥʝ ʚʽʜʽʛʨʘʶʪʴ ʩʫʪʪʚ̒ʦʾ ʨʦʣʽ, ʪʦʤʫ, ʱʦ ʧʨʦʪʷʛʦʤ ʜʥʷ 

ʩʦʥʮʝ ʨʫʭʘʻʪʴʩʷ ʧʦ ʥʝʙʫ ʽʟ ʩʭʦʜʫ ʥʘ ʧʽʚʜʝʥʴ.  

ʉʦʥʷʯʥʽ ʧʘʥʝʣʽ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʶʪʴ ʪʦʜʽ, ʢʦʣʠ 

ʚʦʥʠ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʩʦʥʮʝ ʽ ʾʭ ʧʦʚʝʨʭʥʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʩʦ-

ʥʷʯʥʦʤʫ ʧʨʦʤʽʥʥʶ. ʉʦʥʷʯʥʽ ʧʘʥʝʣʽ ʟʘʟʚʠʯʘʡ ʨʦʟʤʽʱʫʶʪʴ ʥʘ 

ʜʘʭʫ ʯʠ ʩʧʝʮʽʘʣʴʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʫ ʬʽʢʩʦʚʘʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʽ ʥʝ 

ʤʦʞʫʪʴ ʩʣʽʜʢʫʚʘʪʠ  ʟʘ ʧʦʣʦʞʝʥʥʷʤ ʩʦʥʮʷ ʧʨʦʪʷʛʦʤ ʜʥʷ. ʊʦʤʫ, 

ʟʘʟʚʠʯʘʡ ʩʦʥʷʯʥʽ ʧʘʥʝʣʽ ʥʝ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʦʧʪʠʤʘʣʴʥʠʤ ʢʫ-

ʪʦʤ (ʩʫʤʘ ʢʫʪʘ ʧʘʜʽʥʥʷ ʩʦʥʷʯʥʠʭ ʧʨʦʤʝʥʽʚ ʽ ʢʫʪʘ ʧʦʣʦʞʝʥʥʷ 
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ʧʘʥʝʣʽ, ʱʦ ʨʘʟʦʤ ʩʢʣʘʜʘʻ 90
0
) ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʜʥʷ. ʂʫʪ ʤʽʞ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʣʦʱʠʥʦʶ ʽ ʩʦʥʷʯʥʦʶ ʧʘʥʝʣʣʶ ʥʘʟʠʚʘʶʪʴ 

ʢʫʪʦʤ ʧʦʭʠʣʫ. 

ɺʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ɿʝʤʣʷ ʨʫʭʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʉʦʥʮʷ, ʤʘʶʪʴ 

ʤʽʩʮʝ ʪʘʢʦʞ ʩʝʟʦʥʥʽ ʚʘʨʽʘʮʽʾ. ɺ ʽʜʝʘʣʽ, ʩʦʥʷʯʥʽ ʧʘʥʝʣʽ ʧʦʚʠʥʥʽ 

ʨʦʟʤʽʱʫʚʘʪʠʩʴ ʣʽʪʦʤ ʙʽʣʴʰ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʥʽʞ ʟʠʤʦʶ. ʊʦʤʫ 

ʢʫʪ ʧʦʭʠʣʫ ʜʣʷ ʨʦʙʦʪʠ ʣʽʪʦʤ ʚʠʙʠʨʘʻʪʴʩʷ ʤʝʥʰʠʤ, ʥʽʞ ʜʣʷ 

ʨʦʙʦʪʠ ʟʠʤʦʶ. ʗʢʱʦ ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʟʤʽʥʶʚʘʪʠ ʢʫʪ ʧʦʭʠʣʫ 

ʜʚʽʯʽ ʥʘ ʨʽʢ, ʪʦ ʧʘʥʝʣʽ ʧʦʚʠʥʥʽ ʨʦʟʤʽʱʫʚʘʪʠʩʴ ʧʽʜ ʦʧʪʠʤʘʣʴ-

ʥʠʤ ʢʫʪʦʤ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʟʥʘʭʦʜʠʪʴʩʷ ʧʦʩʝʨʝʜʠʥʽ ʤʽʞ ʦʧʪʠ-

ʤʘʣʴʥʠʤʠ ʢʫʪʘʤʠ ʜʣʷ ʣʽʪʘ ʪʘ ʟʠʤʠ. ɼʣʷ ʢʦʞʥʦʾ ʰʠʨʦʪʠ ʻ ʩʚʽʡ 

ʦʧʪʠʤʘʣʴʥʠʡ ʢʫʪ ʧʦʭʠʣʫ ʧʘʥʝʣʝʡ. ʊʽʣʴʢʠ ʜʣʷ ʜʽʣʷʥʦʢ ʙʽʣʷ ʝʢ-

ʚʘʪʦʨʘ ʩʦʥʷʯʥʽ ʧʘʥʝʣʽ ʧʦʚʠʥʥʽ ʨʦʟʤʽʱʫʚʘʪʠʩʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. 

ʗʢ ʧʨʘʚʠʣʦ ʜʣʷ ʚʝʩʥʠ ʪʘ ʦʩʝʥʽ ʧʨʠʡʤʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʡ 

ʢʫʪ ʧʦʭʠʣʫ ʷʢʠʡ ʜʦʨʽʚʥʶʻ ʟʥʘʯʝʥʥʶ ʰʠʨʦʪʠ ʜʘʥʦʾ ʤʽʩʮʝʚʦʩʪʽ. 

ɼʣʷ ʟʠʤʠ ʜʦ ʮʴʦʛʦ ʟʥʘʯʝʥʥʷ ʜʦʙʘʚʣʷʻʪʴʩʷ 10é15 ʛʨʘʜʫʩʽʚ, ʘ 

ʣʽʪʦʤ ʚʽʜ ʮʴʦʛʦ ʟʥʘʯʝʥʥʷ ʚʽʜʥʽʤʘʻʪʴʩʷ 10é15 ʛʨʘʜʫʩʽʚ. ʊʦʤʫ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʤʽʥʶʚʘʪʠ ʜʚʽʯʽ ʥʘ ʨʽʢ ʢʫʪ ʧʦʭʠʣʫ ʟ ñʣʽʪʥʴʦʛʦò 

ʥʘ òʟʠʤʦʚʠʡò. ʗʢʱʦ ʞ ʪʘʢʦʾ ʤʦʞʣʠʚʦʩʪʽ ʥʝʤʘʻ, ʪʦ ʢʫʪ ʧʦʭʠʣʫ 

ʚʠʙʠʨʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʠʤ ʰʠʨʦʪʽ ʜʘʥʦʾ ʤʽʩʮʝʚʦʩʪʽ. 

ʆʩʥʦʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʬʦʪʦʝʣʝʤʝʥʪʽʚ ʩʦ-

ʥʷʯʥʠʭ ʙʘʪʘʨʝʡ ʻ ʢʨʠʩʪʘʣʽʯʥʠʡ ʢʨʝʤʥʽʡ.  

ɿʘ ʩʧʝʮʠʬʽʢʦʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʦʟʨʽʟʥʷʶʪʴ ʥʘʩʪʫʧʥʽ ʪʠʧʠ: 

- ʤʦʥʦʢʨʠʩʪʘʣʽʯʥʽ ʬʦʪʦʝʣʝʤʝʥʪʠ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʽ ʽ ʜʦ-

ʨʦʛʽ ʦʩʢʽʣʴʢʠ ʜʣʷ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʪʨʽʙʝʥ ʢʨʠʩʪʘʣʽʯʥʠʡ ʢʨʝ-

ʤʥʽʡ, ʦʜʥʘʢ ʚʦʥʠ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ (20é27 % 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʚʽʪʣʘ ʫ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ); 

- ʧʦʣʽʢʨʠʩʪʘʣʽʯʥʽ (ʤʫʣʴʪʠʢʨʠʩʪʘʣʽʯʥʽ) ʬʦʪʦʝʣʝʤʝʥʪʠ ʜʝ-

ʰʝʚʰʽ ʥʽʞ ʤʦʥʦʢʨʠʩʪʘʣʽʯʥʽ, ʦʜʥʘʢ ʤʝʥʰ ʝʬʝʢʪʠʚʥʽ (10é15% 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʚʽʪʣʘ ʫ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ); 

- ʘʤʦʨʬʥʽ (ʪʦʥʢʦʧʣʽʚʢʦʚʽ) ʬʦʪʦʝʣʝʤʝʥʪʠ, ʷʢʽ ʚʠʛʦʪʦʚʣʷ-

ʶʪʴʩʷ ʰʣʷʭʦʤ ʥʘʥʝʩʝʥʥʷ ʪʦʥʢʦʛʦ ʰʘʨʫ ʢʨʝʤʥʽʶ ʥʘ ʦʩʥʦʚʫ ʽʟ 

ʽʥʰʦʛʦ ʤʘʪʝʨʽʘʣʫ (3é5% ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʚʽʪʣʘ ʫ ʝʣʝʢʪʨʠʯʥʫ 

ʝʥʝʨʛʽʶ). 
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ɿʘ ʦʩʪʘʥʥʽʤʠ ʦʮʽʥʢʘʤʠ ʨʠʥʢʦʚʘ ʜʦʣʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʦʥʷʯ-

ʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 93%, ʘ ʪʦʥʢʦʧʣʽʚʢʦʚʠʭ - ʙʣʠʟʴ-

ʢʦ 7%, ʚʽʜʧʦʚʽʜʥʦ. ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʪʘʢʽ ʙʽʣʴʰ ʝʢʟʦʪʠʯʥʽ ʥʘʧʨʷ-

ʤʠ ʷʢ ʢʦʥʮʝʥʪʨʘʮʽʡʥʽ ʽ ʝʣʝʢʪʨʦʭʽʤʽʯʥʽ ʩʦʥʷʯʥʽ ʝʣʝʤʝʥʪʠ, ʘʣʝ ʾʭ 

ʜʦʣʽ ʱʝ ʜʫʞʝ ʤʘʣʽ. ʊʘʢʽ ʨʦʟʨʦʙʢʠ ʚʽʜʥʦʩʷʪʴʩʷ ʙʽʣʴʰʝ ʜʦ ʩʬʝʨʠ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʽʞ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘ-

ʩʰʪʘʙʘʭ. ʂʨʽʤ ʪʦʛʦ, ʩʦʥʷʯʥʽ ʙʘʪʘʨʝʾ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ 

ʩʬʝʨʦʶ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ - ʥʘʟʝʤʥʦʛʦ ʘʙʦ ʢʦʩʤʽʯʥʦʛʦ ʧʨʠʟʥʘ-

ʯʝʥʥʷ. ʅʘʡʤʘʩʦʚʽʰʠʤ ʩʝʛʤʝʥʪʦʤ ʻ, ʟʚʠʯʘʡʥʦ ʞ, ʢʨʠʩʪʘʣʽʯʥʽ 

ʢʨʝʤʥʽʻʚʽ ʩʦʥʷʯʥʽ ʙʘʪʘʨʝʾ ʥʘʟʝʤʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʑʦʜʦ ʋʢʨʘʾʥʠ, ʪʦ ʦʩʥʦʚʥʽ ʧʦʪʫʞʥʦʩʪʽ (ʙʽʣʴʰʝ 60%), ʘ ʟʘ 

ʜʝʷʢʠʤʠ ʦʮʽʥʢʘʤʠ ʙʽʣʴʰʝ 80%, ʫ ʢʦʣʠʰʥʴʦʤʫ ʉʈʉʈ ʽʟ ʚʠʨʦʙ-

ʥʠʮʪʚʘ ʢʨʝʤʥʽʶ ʙʫʣʠ ʽ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʋʢʨʘʾʥʽ. ɺ ʋʢʨʘʾʥʽ ʟʦʩʝ-

ʨʝʜʞʝʥʦ 10% ʩʚʽʪʦʚʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʚʽʜʩʦʪʦʢ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʷʢʠʭ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝʟʥʘʯʥʠʡ. ʎʝ ʪʘʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʷʢ: ɼʦʥʝʮʴʢʠʡ ʭʽʤʽʢʦ-ʤʝʪʘʣʫʨʛʽʡʥʠʡ ʟʘʚʦʜ, ɿʘʧʦʨʽʟʴʢʠʡ ʪʠʪʘ-

ʥʦʤʘʛʥʽʻʚʠʡ ʢʦʤʙʽʥʘʪ, ʉʚʽʪʣʦʚʦʜʩʴʢʠʡ ʟʘʚʦʜ ʯʠʩʪʠʭ ʤʝʪʘʣʽʚ.  

ʇʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʫ ʬʦʪʦʝʣʝʢʪʨʠʯʥʦʤʫ ʩʦʥʷʯʥʦʤʫ ʝʣʝ-

ʤʝʥʪʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʬʦʪʦʚʦʣʴʪʘʾʯʥʦʤʫ ʝʬʝʢʪʽ ʫ ʥʝʦʜʥʦʨʽʜʥʠʭ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʨʠ ʚʧʣʠʚʽ ʥʘ ʥʠʭ ʩʦʥʷʯʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʩʦʥʷʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ  ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʩʚʽʪʣʘ , ʱʦ ʧʘʜʘʻ ʥʘ ʾʭ ʧʦʚʝ-

ʨʭʥʶ. ʇʨʠ ʮʴʦʤʫ, ʚʦʥʠ ʥʝ ʙʦʷʪʴʩʷ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ. 

ʂʨʝʤʥʽʻʚʽ ʬʦʪʦʝʣʝʢʪʨʠʯʥʽ ʩʦʥʷʯʥʽ ʝʣʝʤʝʥʪʠ ʻ ʥʝʣʽʥʽʡʥʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ ʽ ʾʭ ʧʦʚʝʜʽʥʢʫ ʥʝʤʦʞʣʠʚʦ ʦʧʠʩʘʪʠ ʧʨʦʩʪʦʶ ʬʦʨ-

ʤʫʣʦʶ ʥʘ ʟʨʘʟʦʢ ʟʘʢʦʥʫ ʆʤʘ. ɿʘʤʽʩʪʴ ʥʝʾ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʝʣʝʤʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʢʨʠʚʠʭ ʚʦʣʴʪ-

ʘʤʧʝʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʅʘʧʨʫʛʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, ʷʢʘ ʛʝʥʝʨʫʻʪʴʩʷ ʦʜʥʠʤ ʝʣʝʤʝʥʪʦʤ, 

ʟʣʝʛʢʘ ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʘ ʜʦ ʽʥʰʦʛʦ 

ʚ ʦʜʥʽʡ ʧʘʨʪʽʾ ʽ ʚʽʜ ʦʜʥʽʻʾ ʬʽʨʤʠ-ʚʠʨʦʙʥʠʢʘ ʜʦ ʽʥʰʦʾ ʽ ʩʢʣʘʜʘʻ 

ʙʣʠʟʴʢʦ 0,6 ɺ (ʨʠʩ.7.16).  

ʎʷ ʚʝʣʠʯʠʥʘ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʘ. ɯʥʘʢʰʝ ʚʠ-

ʛʣʷʜʘʻ ʩʧʨʘʚʘ ʟʽ ʩʪʨʫʤʦʤ. ɺʽʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʪ-

ʣʘ ʽ ʨʦʟʤʽʨʫ ʝʣʝʤʝʥʪʘ, ʪʦʙʪʦ ʚʽʜ ʧʣʦʱʽ ʡʦʛʦ ʧʦʚʝʨʭʥʽ.  
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ʈʠʩ.7.16. ɺʦʣʴʪʘʤʧʝʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʦʪʦʝʣʝʢʪʨʠʯʥʦʛʦ  

ʩʦʥʷʯʥʦʛʦ ʝʣʝʤʝʥʪʘ 

 

ɽʣʝʤʝʥʪ ʨʦʟʤʽʨʦʤ 100x100 ʤʤ ʫ 100 ʨʘʟʽʚ ʧʝʨʝʚʝʨʰʫʻ ʝʣʝ-

ʤʝʥʪ ʨʦʟʤʽʨʦʤ 10x10 ʤʤ ʽ, ʦʪʞʝ, ʚʽʥ ʧʨʠ ʪʦʤʫ ʞ ʦʩʚʽʪʣʝʥʽ ʚʠ-

ʜʘʩʪʴ ʩʪʨʫʤ ʫ 100 ʨʘʟʽʚ ʙʽʣʴʰʠʡ [44]. ʅʘʚʘʥʪʘʞʫʶʯʠ ʝʣʝʤʝʥʪ, 

ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʚʠʭʽʜʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʽʜ 

ʥʘʧʨʫʛʠ (ʨʠʩ.7.17).  

 

 
ʈʠʩ.7.17. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʚʠʭʽʜʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʽʜ ʥʘʧʨʫʛʠ 

 

ʇʽʢʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʚʽʜʧʦʚʽʜʘʻ ʥʘʧʨʫʟʽ ʙʣʠʟʴʢʦ 0,47 ɺ. ʆʪʞʝ, 

ʱʦʙ ʧʨʘʚʠʣʴʥʦ ʦʮʽʥʠʪʠ ʷʢʽʩʪʴ ʩʦʥʷʯʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʽʞ ʩʦʙʦʶ ʚ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ, ʥʝ-

ʦʙʭʽʜʥʦ ʥʘʚʘʥʪʘʞʠʪʠ ʡʦʛʦ ʪʘʢ, ʱʦʙ ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʜʦʨʽʚʥʶ-

ʚʘʣʘ 0,47 ɺ. ʆʩʴ ʯʦʤʫ ʙʘʞʘʥʥʷ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʚʜ̔-
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ʜʘʯʫ ʚʽʜ ʬʦʪʦʝʣʝʢʪʨʠʯʥʦʛʦ ʩʦʥʷʯʥʦʛʦ ʝʣʝʤʝʥʪʘ ʩʧʦʥʫʢʘʻ ʜʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʦʨʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʘ ʚʠʭʽʜʥʠʤ ʩʪʨʫʤʦʤ. 

ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʨʦʙʦʪʠ ʩʦʥʷʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʻ ʾʭ ʟʘʣʝ-

ʞʥʽʩʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. ʇʨʠ ʥʘʛʨʽʚʘʥʥʽ ʝʣʝʤʝʥʪʘ ʥʘ 1
0
ʉ ʚʠʱʝ 

ʟʘ 25 
0
ʉ ʚʽʥ ʚʪʨʘʯʘʻ ʚ ʥʘʧʨʫʟʽ 0,002 ɺ, ʪʦʙʪʦ 0,4 % ʥʘ ʦʜʠʥ 

0
ʉ. 

ʅʘ ʨʠʩ.7.18 ʧʨʠʚʝʜʝʥʦ ʩʫʢʫʧʥʽʩʪʴ ʢʨʠʚʠʭ ʚʦʣʴʪʘʤʧʝʨʥʠʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨ 25 
0
ʉ ʽ 60 

0
ʉ.  

 

 
ʈʠʩ.7.18. ʉʫʢʫʧʥʽʩʪʴ ʢʨʠʚʠʭ ʚʦʣʴʪʘʤʧʝʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  

ʜʣʷ ʪʝʤʧʝʨʘʪʫʨ 25 
o
ʉ ʽ 60 

o
ʉ 

 

ʋ ʷʩʢʨʘʚʠʡ ʩʦʥʷʯʥʠʡ ʜʝʥʴ ʝʣʝʤʝʥʪʠ ʥʘʛʨʽʚʘʶʪʴʩʷ ʜʦ 

60....70 
0
ʉ, ʚʪʨʘʯʘʶʯʠ 0,07é0,09 ɺ ʢʦʞʥʠʡ. ʎʝ ʽ ʻ ʦʩʥʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʂʂɼ ʩʦʥʷʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʩʧʘʜʘʥʥʷ ʥʘʧʨʫʛʠ, ʷʢʘ ʛʝʥʝʨʫʻʪʴʩʷ ʝʣʝʤʝʥʪʦʤ.  

    ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʟʚʠʯʘʡʥʦʛʦ ʩʦʥʷʯʥʦʛʦ ʝʣʝʤʝʥʪʘ ʚ 

ʜʘʥʠʡ ʯʘʩ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 10é16 %. ʎʝ ʟʥʘʯʠʪʴ, ʱʦ ʝʣʝ-

ʤʝʥʪ ʨʦʟʤʽʨʦʤ 100x100 ʤʤ ʧʨʠ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ ʤʦʞʝ ʛʝ-

ʥʝʨʫʚʘʪʠ 1é1,6 ɺʪ. ʉʪʘʥʜʘʨʪʥʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʧʘʩʧʦʨʪʠʟʘʮʽʾ 

ʝʣʝʤʝʥʪʽʚ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʚʠʟʥʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ: ʦʩʚʽʪʣʝʥʽʩʪʴ 

1000 ɺʪ/ʤ
2
, ʪʝʤʧʝʨʘʪʫʨʘ 25 

0
ʉ, ʩʧʝʢʪʨ ɸʄ 1,5 (ʩʦʥʷʯʥʠʡ 

ʩʧʝʢʪʨ ʥʘ ʰʠʨʦʪʽ 45
0
) [44]. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʩʦʥʷʯʥʽ ʝʣʝʤʝʥʪʠ ʧʽʜʽʙʨʘʥʦ ʜʣʷ ʨʦʙʦʪʠ, ʾʭ 

ʥʝʦʙʭʽʜʥʦ ʟôʻʜʥʘʪʠ. ɿʘʟʚʠʯʘʡ ʩʝʨʽʡʥʽ ʝʣʝʤʝʥʪʠ ʫʢʦʤʧʣʝʢʪʦʚʘ-

ʥʦ ʩʪʨʫʤʦʟʥʽʤʘʣʴʥʠʤʠ ʩʽʪʢʘʤʠ, ʧʨʠʟʥʘʯʝʥʠʤʠ ʜʣʷ ʧʨʠʧʘʶ-

ʚʘʥʥʷ ʜʦ ʥʠʭ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʠʭ ʜʨʦʪʽʚ. 
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ʌʦʪʦʝʣʝʢʪʨʠʯʥʽ ʤʦʜʫʣʽ ʩʢʣʘʜʘʶʪʴʩʷ ʫ ʙʫʜʴ-ʷʢʽʡ ʢʦʤʙʽʥʘʮʽʾ. 

ʅʘʡʧʨʦʩʪʽʰʦʶ ʟ ʥʠʭ ʻ ʣʘʥʮʶʞʦʢ ʽʟ ʧʦʩʣʽʜʦʚʥʦ ʫʚʽʤʢʥʝʥʠʭ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʩʦʥʷʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʊʘʢʦʞ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʧʘʨʘʣʝʣʴʥʝ ʫʚʽʤʢʥʝʥʥʷ ʣʘʥʮʶʞʢʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʩʣʽʜʦʚʥʦ-

ʧʘʨʘʣʝʣʴʥʦʛʦ ʟôʻʜʥʘʥʥʷ.  

ɽʣʝʢʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʤʦʜʫʣʽʚ ʥʘʜʘʶʪʴʩʷ 

ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʜʣʷ ʦʢʨʝʤʦʛʦ ʩʦʥʷʯʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʫ ʚʠʛʣʷʜʽ 

ʚʦʣʴʪʘʤʧʝʨʥʦʾ ʢʨʠʚʦʾ ʟʘ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚ, ʪʦʙʪʦ ʧʨʠ ʩʦʥʷʯ-

ʥʽʡ ʨʘʜʽʘʮʽʾ 1000 ɺʪ/ʤ
2
, ʪʝʤʧʝʨʘʪʫʨʽ 25 

0
ʉ ʽ ʩʦʥʷʯʥʦʤʫ ʩʧʝʢʪʨʽ 

ʥʘ ʰʠʨʦʪʽ 45
0
 (ɸʄ 1,5). 

ʅʘ ʨʠʩ.7.19 ʧʨʝʜʩʪʘʚʣʝʥʽ ʝʣʝʢʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʬʦʪʦʝʣʝʢʪ-

ʨʠʯʥʦʛʦ ʤʦʜʫʣʷ. ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ ʢʨʠʚʦʾ ʟ ʚʽʩʩʶ ʥʘʧʨʫʛ ʥʘʟʠ-

ʚʘʻʪʴʩʷ ʭʦʣʦʩʪʠʤ ʭʦʜʦʤ ï Uxx, ʪʦʯʢʘ ʧʝʨʝʪʠʥʫ ʟ ʚʽʩʩʶ ʩʪʨʫʤʽʚ 

ï ʩʪʨʫʤʦʤ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ɯʢʟ. ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ 

ʤʦʜʫʣʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʥʘʡʙʽʣʴʰʘ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠ ʩʪʘʥʜʘʨʪ-

ʥʠʭ ʫʤʦʚʘʭ. 

 

 
ʈʠʩ.7.19.ɽʣʝʢʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʬʦʪʦʝʣʝʢʪʨʠʯʥʦʛʦ ʤʦʜʫʣʷ 

 

ʅʘʧʨʫʛʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʽʡ ʧʦʪʫʞʥʦʩʪʽ, ʥʘʟʠʚʘ-

ʻʪʴʩʷ ʥʘʧʨʫʛʦʶ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʨʦʙʦʯʦʶ ʥʘʧʨʫʛʦʶ 

ï Up), ʘ ʚʽʜʧʦʚʽʜʥʠʡ ʩʪʨʫʤ ï ʩʪʨʫʤʦʤ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦ-

ʩʪʽ (ʨʦʙʦʯʠʤ ʩʪʨʫʤʦʤ ɯʨ). 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʘʧʨʫʛʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʤʦʜʫʣʷ ʤʘʣʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʚʽʪʣʝʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʩʪʨʫʤ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ, 
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ʽ, ʚʽʜʧʦʚʽʜʥʦ ʨʦʙʦʯʠʡ ʩʪʨʫʤ, ʻ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʠʤʠ ʦʩʚʽʪʣʝ-

ʥʦʩʪʽ. 

ɺ ʥʘʰ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ ʤʘʻ 

ʝʢʦʥʦʤʽʯʥʠʡ ʩʝʥʩ ʪʘʤ, ʜʝ ʽʩʥʫʻ ʜʝʨʞʘʚʥʘ ʧʽʜʪʨʠʤʢʘ ʮʴʦʛʦ ʥʘ-

ʧʨʷʤʫ. ʉʝʨʝʜ ʢʨʘʾʥ, ʱʦ ʧʨʦʚʦʜʷʪʴ ʧʦʜʽʙʥʫ ʧʦʣʽʪʠʢʫ, ʥʘʡʧʦʤʽ-

ʪʥʽʰʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʅʽʤʝʯʯʠʥʘ, ɯʩʧʘʥʽʷ, ɯʪʘʣʽʷ, ʉʐɸ, ʇʽʚ-

ʜʝʥʥʘ ʂʦʨʝʷ ʽ ʗʧʦʥʽʷ. ʉʘʤʝ ʚʦʥʠ ʽ ʬʦʨʤʫʶʪʴ ʩʴʦʛʦʜʥʽ ʩʚʽʪʦ-

ʚʠʡ ʨʠʥʦʢ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ʋ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ ʚʽʪʯʠʟʥʷ-

ʥʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʪʦʤʫ ʧʝʨʝʚʘʞʘʶʯʘ ʯʘʩʪʠʥʘ ʧʨʦʜʫʢʮʽʾ ʝʢʩʧʦʨ-

ʪʫʻʪʴʩʷ ʚ ʮʽ ʢʨʘʥʾʠ. 

ɺ ʋʢʨʘʾʥʽ ʞ ʩʦʥʷʯʥʘ ʝʥʝʨʛʝʪʠʢʘ ʜʦʩʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʫ-

ʞʝ ʤʘʣʦ. ʄʦʞʥʘ ʛʦʚʦʨʠʪʠ ʣʠʰʝ ʧʨʦ ʦʢʨʝʤʽ ʟʘʚʝʨʰʝʥʽ ʧʨʦʝʢ-

ʪʠ, ʪʘʢʽ ʷʢ ʟʘʤʽʥʘ ʩʦʥʷʯʥʦʶ ʫʩʪʘʥʦʚʢʦʶ ʜʠʟʝʣʴʥʦʛʦ ʛʝʥʝʨʘʪʦ-

ʨʘ ʥʘ ʦʩʪʨʦʚʽ ɿʤʽʾʥʠʡ, ʝʣʝʢʪʨʠʬʽʢʘʮʽʷ ʧʦʣʦʛʦʚʦʛʦ ʙʫʜʠʥʢʫ ʚ 

ʄʘʨʽʫʧʦʣʽ, ʦʩʚʽʪʣʝʥʥʷ ʮʝʥʪʨʘʣʴʥʦʾ ʚʫʣʠʮʽ ʚ ʆʩʪʨʦʟʽ ʽ ʪʦʤʫ ʧʦ-

ʜʽʙʥʝ, ʘʣʝ ʾʭ ʚʩʽʭ ʤʦʞʥʘ ʧʝʨʝʨʘʭʫʚʘʪʠ ʥʘ ʧʘʣʴʮʷʭ. ʇʨʠʚʘʪʥʽ ʞ 

ʦʩʦʙʠ ʩʪʘʚʣʷʪʴ ʩʦʥʷʯʥʽ ʧʘʥʝʣʽ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʪʝʜʞʽʚ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʜʣʷ ʦʨʛʘ-

ʥʽʟʘʮʽʾ ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ. ɸʣʝ ʮʽʥʘ ʧʠʪʘʥʥʷ ʜʣʷ ʥʠʭ 

ʚʩʝ ʱʝ ʟʘʣʠʰʘʻʪʴʩʷ ʜʫʞʝ ʚʠʩʦʢʦʶ. 

ʆʜʥʘʢ, ʚ ʋʢʨʘʾʥʽ ʻ ʚʝʣʠʯʝʟʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ ʮʽʻʾ 

ʛʘʣʫʟʽ. ʑʝ ʚ ʯʘʩʠ ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʾ ʜʝʨ-

ʞʘʚʠ ʜʽʷʣʠ ʜʝʢʽʣʴʢʘ ʧʽʜʧʨʠʻʤʩʪʚ - ʚʠʨʦʙʥʠʢʽʚ ʢʨʝʤʥʽʶ. ɺʽʜ-

ʥʦʚʣʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʢʨʝʤʥʽʻʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʝ ʽ ʧʦ-

ʚʠʥʥʦ ʟ'ʷʚʠʪʠʩʷ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ ʷʢ ʩʫʯʘʩʥʦʾ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽ ʥʝʟʘʣʝʞʥʦʾ ʜʝʨʞʘʚʠ. ʆʢʨʽʤ ʥʘʩʠʯʝʥʥʷ 

ʚʥʫʪʨʽʰʥʽʭ ʧʦʪʨʝʙ ʚ ʩʠʨʦʚʠʥʽ ʽ ʧʦʜʘʣʴʰʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ ʚʠ-

ʨʦʙʥʠʮʪʚʘ ʢʽʥʮʝʚʦʾ çʩʦʥʷʯʥʦʾè ʧʨʦʜʫʢʮʽʾ, ʮʝ ʩʪʘʥʝ ʜʦʜʘʪʢʦʚʠʤ 

ʜʞʝʨʝʣʦʤ ʚʘʣʶʪʥʠʭ ʥʘʜʭʦʜʞʝʥʴ, ʩʬʦʨʤʫʻ ʷʢʽʩʥʦ ʥʦʚʫ ʨʦʙʦʯʫ 

ʩʠʣʫ, ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʥʘʫʢʠ ʽ ʧʨʦʬʽʣʴʥʦʾ ʦʩʚʽʪʠ. 

ʉʝʨʝʜ ʧʝʨʝʚʘʛ çʩʦʥʷʯʥʦʾè ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʪʘʢʽ ʩʠʩʪʝʤʠ ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ 

ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʝʥʝʨʫʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʝʥʝʨʛʽʾ, ʥʽʞ ʙʫ-

ʣʦ ʟʘʪʨʘʯʝʥʦ ʥʘ ʾʭ ʚʠʨʦʙʥʠʮʪʚʦ. ʅʘʧʨʠʢʣʘʜ, ʢʨʝʤʥʽʻʚʽ ʩʦʥʷʯʥʽ 

ʙʘʪʘʨʝʾ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʪʘʢʠʭ ʩʦʥʷʯʥʠʭ ʢʨʘʾʥʘʭ ʷʢ ɯʩʧʘʥʽʷ, 
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ʧʦʚʝʨʪʘʶʪʴ ʝʥʝʨʛʽʶ, ʚʠʪʨʘʯʝʥʫ ʥʘ ʾʭ ʚʠʨʦʙʥʠʮʪʚʦ, ʧʨʦʪʷʛʦʤ 

ʧʝʨʰʠʭ 2-ʭ ʨʦʢʽʚ, ʘ ʩʣʫʞʘʪʴ - ʥʝ ʤʝʥʰʝ 20 ʨʦʢʽʚ. ʅʘʩʪʫʧʥʦʶ 

ʧʝʨʝʚʘʛʦʶ ʻ ʧʦʩʪʽʡʥʝ ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʝʥʝ-

ʨʛʽʾ, ʷʢʘ ʟʘ ʧʨʦʛʥʦʟʘʤʠ ʘʥʘʣʽʪʠʢʽʚ ʧʦʨʽʚʥʷʻʪʴʩʷ ʟ ʚʘʨʪʽʩʪʶ ʪʨʘ-

ʜʠʮʽʡʥʦʾ ʥʝ ʧʽʟʥʽʰʝ 2015 ʨʦʢʫ. ʂʨʽʤ ʪʦʛʦ, ʤʘʩʦʚʝ ʚʠʨʦʙʣʝʥʥʷ 

çʩʦʥʷʯʥʦʾè ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʝ ʚʠʤʘʛʘʻ ʚʽʜʯʫʞʝʥʥʷ ʟʥʘʯʥʠʭ ʟʝ-

ʤʝʣʴʥʠʭ ʧʣʦʱ, ʦʩʢʽʣʴʢʠ ʙʘʪʘʨʝʾ ʤʦʞʫʪʴ ʚʤʦʥʪʦʚʫʚʘʪʠʩʷ ʥʘ 

ʜʘʭʘʭ ʘʙʦ ʬʘʩʘʜʘʭ ʽʩʥʫʶʯʠʭ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ, ʟʘʭʠʩʥʠʭ ʟʘʛʦ-

ʨʦʜʘʭ ʘʚʪʦʙʘʥʽʚ ʽ ʪʦʤʫ ʧʦʜʽʙʥʝ. 

ɿ ʪʝʭʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʧʝʨʝʚʘʛʠ ʩʦʥʷʯʥʠʭ ʩʠʩʪʝʤ ʧʦʣʷʛʘ-

ʶʪʴ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʚʠʜʠ 

ʧʘʣʠʚʘ, ʘ ʪʘʢʦʞ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʨʫʭʦʤʠʭ ʯʘʩʪʠʥ, ʷʢʽ ʰʫʤʣʷʪʴ ʽ 

ʟʥʦʰʫʶʪʴʩʷ. ʅʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ ʧʨʦʚʝʜʝʥʥʽ ʪʨʫʜʦʻʤʢʦʛʦ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽʥʩʪʘʣʴʦʚʘʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʧʽʜʪʨʠ-

ʤʢʠ ʾʭ ʚ ʧʨʘʮʝʟʜʘʪʥʦʤʫ ʩʪʘʥʽ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʥʝʜʦʣʽʢʽʚ, ʪʦ ʛʦʣʦʚʥʠʡ ʟ ʥʠʭ - ʮʝ ʥʝʟʜʘʪʥʽʩʪʴ 

ʚ ʜʘʥʠʡ ʯʘʩ ʢʦʥʢʫʨʫʚʘʪʠ ʟʘ ʚʘʨʪʽʩʪʶ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʚʠʜʘʤʠ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɹʝʟ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʦ-

ʥʷʯʥʽ ʩʠʩʪʝʤʠ ʚ ʤʽʩʮʷʭ, ʜʝ ʻ ʥʦʨʤʘʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ, 

ʩʴʦʛʦʜʥʽ ʥʝʜʦʮʽʣʴʥʦ. ɯ ʮʝ ʤʠ ʜʦʙʨʝ ʙʘʯʠʤʦ ʚ ʋʢʨʘʾʥʽ, ʜʝ ʚʘʨ-

ʪʽʩʪʴ ʽʥʩʪʘʣʷʮʽʾ ʧʨʦʩʪʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʟʘʤʽʩʴʢʦʛʦ ʙʫʜʠʥʢʫ ʜʦʩʷ-

ʛʘʻ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʪʠʩʷʯ ʻʚʨʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʯʠʤʘʣʠʤʠ 

ʪʝʨʤʽʥʘʤʠ ʦʢʫʧʥʦʩʪʽ ʚʢʣʘʜʝʥʴ. 

ɹʝʟʫʤʦʚʥʦ, ʩʴʦʛʦʜʥʽʰʥʽ ʨʝʘʣʽʾ ʟʨʦʩʪʘʶʯʠʭ ʛʣʦʙʘʣʴʥʠʭ ʝʥʝ-

ʨʛʝʪʠʯʥʠʭ ʧʨʦʙʣʝʤ ʨʦʙʣʷʪʴ ʫʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ ʧʠʪʘʥʥʷ 

ʧʝʨʝʭʦʜʫ ʜʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʆʨʽ-

ʻʥʪʘʮʽʷ, ʱʦ ʤʘʻ ʤʽʩʮʝ, ʥʘ ʥʘʬʪʫ, ʛʘʟ ʽ ʷʜʝʨʥʫ ʝʥʝʨʛʽʶ ʤʦʞʝ 

ʧʨʠʚʝʩʪʠ ʥʘʰʫ ʜʝʨʞʘʚʫ ʜʦ ʩʝʨʡʦʟʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʥʘʡʙʽʣʴʰʠʭ ʩʚʽʪʦʚʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʩʠʨʦʚʠʥʠ ʽ ʚʞʝ ʩʴʦ-

ʛʦʜʥʽ ʩʪʘʚʠʪʴ ʧʽʜ ʟʘʛʨʦʟʫ ʝʢʦʥʦʤʽʯʥʫ ʙʝʟʧʝʢʫ ʥʘʰʦʾ ʜʝʨʞʘʚʠ. 

ɺʦʯʝʚʠʜʴ, ʱʦ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʥʝ ʟʤʦʞʫʪʴ ʚʠ-

ʨʽʰʠʪʠ ʥʘʡʙʣʠʞʯʠʤʠ ʨʦʢʘʤʠ ʚʩʽ ʧʨʦʙʣʝʤʠ, ʘʣʝ ʦʨʽʻʥʪʘʮʽʷ ʥʘ 

ʥʠʭ ʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʥʘ ʨʦʟʚʠʪʦʢ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʜʘʩʪʴ ʨʝ-

ʘʣʴʥʫ ʤʦʞʣʠʚʽʩʪʴ ʫʢʨʽʧʠʪʠ ʥʘʰʽ ʧʦʟʠʮʽʾ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʽ ʧʽʜ-

ʚʠʱʠʪʠ ʝʥʝʨʛʝʪʠʯʥʫ ʙʝʟʧʝʢʫ ʋʢʨʘʾʥʠ. 
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ʈʆɿɼɯʃ 8 

ɹɯʆʇɸʃʀɺʆ 

 

ɹʽʦʧʘʣʠʚʦ ï ʮʝ ʧʘʣʠʚʦ ʽʟ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦʚʠʥʠ, ʱʦ ʦʪʨʠʤʫ-

ʻʪʴʩʷ  ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʨʦʙʢʠ ʩʪʝʙʝʣ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʯʠ ʥʘ-

ʩʽʥʥʷ ʨʘʧʩʫ, ʢʫʢʫʨʫʜʟʠ ʪʘ ʩʦʾ.  

ʈʦʟʨʽʟʥʷʶʪʴ ʨʽʜʢʝ ʙʽʦʧʘʣʠʚʦ ʜʣʷ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʟʛʦʨʘʥʥʷ (ʝʪʘʥʦʣ, ʤʝʪʘʥʦʣ, ʜʠʤʝʪʠʣʦʚʠʡ ʝʬʽʨ, ʙʽʦʜʠʟʝʣʴ), ʪʚʝ-

ʨʜʝ ʧʘʣʠʚʦ (ʜʨʦʚʘ, ʩʦʣʦʤʘ, ʩʤʦʣʘ) ʪʘ ʛʘʟʦʧʦʜʽʙʥʝ (ʙʽʦʛʘʟ, ʙʦ̔-

ʚʦʜʝʥʴ). 

ɹʽʦʝʪʘʥʦʣ ï ʟʚʠʯʘʡʥʠʡ ʝʪʘʥʦʣ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘ-

ʪʽ ʧʝʨʝʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʷʢʦʩʪʽ 

ʙʽʦʧʘʣʠʚʘ. ʉʚʽʪʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʙʽʦʧʘʣʠʚʘ ʫ 2005 ʨʦʮʽ ʩʪʘʥʦ-

ʚʠʣʦ 36,3 ʤʣʨʜ. ʣ, ʟ ʷʢʠʭ 45% ʙʫʣʦ ʚʠʨʦʙʣʝʥʦ ʚ ɹʨʘʟʠʣʽʾ ʽ 

44,7% ʚ ʉʐɸ.  

 

 
ʈʠʩ.8.1. ɿʘʚʦʜ ʽʟ ʚʠʨʦʙʥʠʮʪʚʘ ʝʪʘʥʦʣʫ ʚ ʰʪʘʪʽ ʅʝʙʨʘʩʢʘ, ʉʐɸ 

 

ʋ ʜʘʥʠʡ ʯʘʩ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʙʽʦʝʪʘʥʦʣʫ ʚʠʨʦʙʣʷʻʪʴʩʷ ʽʟ ʢʫ-

ʢʫʨʫʜʟʠ ʪʘ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ. ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʽʦʝʪʘʥʦʣʫ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʦʛʦ ʨʦʜʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨ-

ʩʴʢʽ ʢʫʣʴʪʫʨʠ ʽʟ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʢʨʦʭʤʘʣʶ ʯʠ ʮʫʢʨʫ: ʢʘʨʪʦʧ-
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ʣʷ, ʮʫʢʨʦʚʠʡ ʙʫʨʷʢ, ʩʦʨʛʦ, ʷʯʤʽʥʴ, ʤʘʥʽʦʢ, ʧʰʝʥʠʮʷ, ʢʫʢʫʨʫ-

ʜʟʘ, ʞʠʪʦ. 

ʅʘʡʢʨʘʱʠʡ ʢʣʽʤʘʪ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ ʫ 

ʇʝʨʫ ʪʘ ʢʨʘʾʥʘʭ ʂʘʨʠʙʩʴʢʦʛʦ ʙʘʩʝʡʥʫ. ʋ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ 

ʮʫʢʨʦʚʫ ʪʨʦʩʪʠʥʫ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʨʦʙʣʷʪʠ ɯʥʜʦʥʝʟʽʷ ʪʘ ʜʝʷʢʽ 

ʘʬʨʠʢʘʥʩʴʢʽ ʢʨʘʾʥʠ (ʄʦʟʘʤʙʽʢ). 

 ɽʪʘʥʦʣ ʫ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʤʦʞʥʘ ʚʠʨʦʙʣʷʪʠ ʽʟ ʮʝʣʶʣʦ-

ʟʠ, ʦʜʥʘʢ, ʥʘ ʩʴʦʛʦʜʥʽ ʮʝ ʚʠʨʦʙʥʠʮʪʚʦ ʝʢʦʥʦʤʽʯʥʦ ʥʝʨʝʥʪʘʙʝ-

ʣʴʥʝ. ʉʠʨʦʚʠʥʦʶ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʦʛʦ ʨʦʜʫ ʚʽʜʭʦʜʠ 

ʩʽʣʴʩʴʢʦʛʦ ʽ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ: ʧʰʝʥʠʯʥʘ ʩʦʣʦʤʘ, ʨʠʩʦʚʘ 

ʩʦʣʦʤʘ, ʪʠʨʩʘ. 

ʇʝʨʰʦʶ ʢʨʘʾʥʦʶ, ʷʢʘ ʧʦʯʘʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʦʝʪʘʥʦʣ, 

ʩʪʘʣʘ ɹʨʘʟʠʣʽʷ ʽ ʚ ʜʘʥʠʡ ʯʘʩ ʚʦʥʘ ʚʭʦʜʠʪʴ ʜʦ ʥʘʡʙʽʣʴʰʠʭ ʚʠ-

ʨʦʙʥʠʢʽʚ ʙʽʦʝʪʘʥʦʣʫ, ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʷʢʦʛʦ ʚʦʥʠ ʦʙʨʘʣʠ ʮʫʢ-

ʨʦʚʫ ʪʨʦʩʪʠʥʫ. ʋ ʉʐɸ ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʫʢʫʨʫʜʟʫ, 

ʧʨʠ ʮʴʦʤʫ ʥʝ ʟʤʝʥʰʫʶʯʠ ʾʾ ʝʢʩʧʦʨʪ. ʋ ʌʨʘʥʮʽʾ ï ʮʫʢʨʦʚʽ ʙʫ-

ʨʷʢʠ. ɺʠʨʦʙʥʠʢʘʤʠ ʙʽʦʝʪʘʥʦʣʫ ʪʘʢʦʞ ʻ ɯʩʧʘʥʽʷ ʽ ʇʦʣʴʱʘ.  

ɹʽʦʝʪʘʥʦʣ ʚ ʷʢʦʩʪʽ ʧʘʣʴʥʦʛʦ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦ-

ʩʠʪʴ ʜʘʚʥʦ. ɻʝʥʨʽ ʌʦʨʜ ʩʢʦʥʩʪʨʫʶʚʘʚ ʩʚʽʡ ʧʝʨʰʠʡ ʘʚʪʦʤʦ-

ʙʽʣʴ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʩʘʤʝ ʪʘʢʝ ʧʘʣʴʥʝ, ʘ ʚ ʫʤʦʚʘʭ ʜʝʬʽ-

ʮʠʪʫ ʧʘʣʴʥʦʛʦ ʧʽʜ ʯʘʩ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʚ ʅʽʤʝʯʯʠʥʽ ʩʧʠʨʪ 

ʜʦʜʘʚʘʣʠ ʜʦ ʙʝʥʟʠʥʫ. 

ʇʨʦʪʝ, ʪʽʣʴʢʠ ʥʘʧʨʠʢʽʥʮʽ XX ʩʪʦʣʽʪʪʷ ʟôʷʚʠʣʠʩʷ ʧʦʚʥʦʤʘʩ-

ʰʪʘʙʥʽ ʧʨʦʛʨʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʝʪʘʥʦʣʫ, ʷʢ ʧʘʣʴʥʦʛʦ ʜʣʷ 

ʜʚʠʛʫʥʽʚ. 

ñʉʫʪʴ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʝʪʘʥʦʣʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʩʠʨʦʚʠʥʘ ʨʦʟʤʝʣʶʻʪʴʩʷ ʜʦ 180é200 ʤʽʢʨʦʥʽʚ, ʧʦʪʽʤ ʜʦʜʘ-

ʻʪʴʩʷ ʚʦʜʘ, ʽ ʮʶ ʤʘʩʫ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʨʝʘʢʮʽʾ ï ʢʨʦʭʤʘʣʴ ʽ 

ʢʣʝʡʢʦʚʠʥʫ. ɯʟ ʢʨʦʭʤʘʣʶ, ʪʦʯʥʽʰʝ ʢʨʦʭʤʘʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʦʜʝ-

ʨʞʫʶʪʴ ʟʚʠʯʘʡʥʠʡ ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ 96,5Á. ɺ ʮʝʭʫ ʟʥʝʚʦʜʥʝʥʥʷ 

ʟ ʥʴʦʛʦ ʚʠʜʘʣʷʶʪʴʩʷ ʩʠʚʫʰʥʽ ʤʘʩʣʘ ʡ ʘʣʴʜʝʛʽʜʠ, ʧʦʪʽʤ ʤʘʩʫ 

ʥʘʛʨʽʚʘʶʪʴ ʽ ʧʨʦʧʫʩʢʘʶʪʴ ʯʝʨʝʟ ʤʦʣʝʢʫʣʷʨʥʽ ʩʠʪʘ, ʜʝ ʟʘ ʧʝʚʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʝʚʦʜʥʝʥʥʷò [45]. 

ɺʠʭʽʜ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʽʟ ʪʦʥʠ ʩʠʨʦʚʠʥʠ (ʩʫʭʠʡ ʧʦʤʦʣ) 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʪʘʙʣ.8.1. 
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ʊʘʙʣʠʮʷ 8.1 

ɺʠʭʽʜ ʙʽʦʝʪʘʥʦʣʫ ʽʟ 1 ʪʦʥʠ ʩʠʨʦʚʠʥʠ [45] 

ʉʠʨʦʚʠʥʘ ɽʪʘʥʦʣ, ʣ ʉʫʭʘ ʙʘʨʜʘ, ʢʛ ʉʆ2, ʢʛ 

ʇʰʝʥʠʮʷ 375 330 370 

ɾʠʪʦ 257 390 350 

ʗʯʤʽʥʴ 330 430 320 

ʂʫʢʫʨʫʜʟʘ 410 300 400 

 

ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʦʪʨʠʤʘʥʥʷ ʙʽʦʝʪʘʥʦʣʫ ʽʟ ʧʰʝʥʠʮʽ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.8.2. 

 
ʈʠʩ.8.2. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʦʪʨʠʤʘʥʥʷ ʙʽʦʝʪʘʥʦʣʫ ʽʟ ʧʰʝʥʠʮʽ 

 

ʂʨʽʤ ʮʴʦʛʦ ʝʪʘʥʦʣ ʚʠʨʦʙʣʷʶʪʴ ʤʝʪʦʜʦʤ ʟʙʨʦʜʞʫʚʘʥʥʷ ʮʫʢ-

ʨʫ, ʛʣʶʢʦʟʠ, ʩʘʭʘʨʦʟʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʨʽʞʜʞʽʚ ʟ ʥʘʩʪʫʧʥʦʶ 

ʧʝʨʝʛʦʥʢʦʶ ʟ ʤʝʪʦʶ ʦʙʝʟʚʦʜʥʝʥʥʷ.  
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ʎʝ ʨʝʘʢʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʥʘʩʪʫʧʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

 

2526126 22 COOHHCOHC +­ .                      (8.1) 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʙʨʦʜʽʥʥʷ ʦʪʨʠʤʫʻʪʴʩʷ ʨʦʟʯʠʥ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʥʝ 

ʙʽʣʴʰʝ 15% ʝʪʘʥʦʣʫ, ʪʘʢ ʷʢ ʚ ʙʽʣʴʰ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʨʦʟʯʠʥʘʭ 

ʜʨʽʞʜʞʦʚʽ ʙʘʢʪʝʨʽʾ ʛʠʥʫʪʴ. ʆʪʨʠʤʘʥʠʡ ʪʘʢʠʤ ʰʣʷʭʦʤ ʝʪʘʥʦʣ 

ʧʦʪʨʝʙʫʻ ʦʯʠʩʪʢʠ ʪʘ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ, ʟʘʟʚʠʯʘʡ ʰʣʷʭʦʤ ʜʠʩʪʠ-

ʣʷʮʽʾ.  

ɹʽʦʝʪʘʥʦʣ, ʷʢ ʧʘʣʠʚʦ ʻ ʥʝʡʪʨʘʣʴʥʠʤ ʫ ʷʢʦʩʪʽ ʧʘʨʥʠʢʦʚʠʭ 

ʛʘʟʽʚ. ɺʽʥ ʚʦʣʦʜʽʻ ʥʫʣʴʦʚʠʤ ʙʘʣʘʥʩʦʤ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʦʩʢʽʣʴ-

ʢʠ ʧʨʠ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʽ ʰʣʷʭʦʤ ʙʨʦʜʽʥʥʷ ʽ ʧʦʜʘʣʴʰʦʛʦ ʟʛʦ-

ʨʘʥʥʷ ʚʠʜʽʣʷʻʪʴʩʷ ʩʪʽʣʴʢʠ ʞ ʉʆ2, ʩʢʽʣʴʢʠ ʽ ʜʦ ʮʴʦʛʦ ʙʫʣʦ 

ʟʚôʷʟʘʥʦ ʽʟ ʘʪʤʦʩʬʝʨʠ ʨʦʩʣʠʥʘʤʠ, ʱʦ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ.  

ɺʫʛʣʝʮʴ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʝʪʘʥʦʣʽ, ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʧʦʚʥʦ 

ʩʧʘʣʶʚʘʪʠ ʚʫʛʣʝʚʦʜʥʽ ʧʘʣʠʚʘ. ɼʝʩʷʪʠʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ ʝʪʘʥʦ-

ʣʫ ʚ ʙʝʥʟʠʥʽ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʚʠʢʠʜʠ ʘʝʨʦʟʦʣʴʥʠʭ ʯʘʩʪʠʥʦʢ 

ʜʦ 50%, ʘ ʚʠʢʠʜʠ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ï ʥʘ 30%. 

ʇʘʣʠʚʥʽ ʩʫʤʽʰʽ ʝʪʘʥʦʣʫ ʨʦʟʨʽʟʥʷʶʪʴ ʟʘ ʥʘʩʪʫʧʥʠʤ ʤʘʨʢʫ-

ʚʘʥʥʷʤ:  

- ɽ5, ɽ7, ɽ10 ï ʩʫʤʽʰʽ ʽʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʝʪʘʥʦʣʫ (5, 7 ʽ 

10 ʚʘʛʦʚʠʭ ʚʽʜʩʦʪʢʽʚ ʚʽʜʧʦʚʽʜʥʦ). ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦʙʘʚʢʘ 

ʝʪʘʥʦʣʫ ʥʝ ʪʽʣʴʢʠ ʝʢʦʥʦʤʠʪʴ ʙʝʥʟʠʥ ʰʣʷʭʦʤ ʡʦʛʦ ʟʘʤʽʱʝʥʥʷ, 

ʘʣʝ ʽ ʜʦʟʚʦʣʷʻ ʚʠʜʘʣʠʪʠ ʰʢʽʜʣʠʚʫ ʜʦʙʘʚʢʫ ʤʝʪʠʣ-ʪʨʝʪ-

ʙʫʪʠʣʦʚʦʛʦ ʝʬʽʨʫ, ʷʢʠʡ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʝʜʩʪʘʚ-

ʥʠʢʽʚ ʧʨʦʩʪʠʭ ʝʬʽʨʽʚ; 

- ɽ85- ʩʫʤʽʰ 85% ʝʪʘʥʦʣʫ ʽ 15% ʙʝʥʟʠʥʫ. ʉʪʘʥʜʘʨʪʥʝ 
ʧʘʣʠʚʦ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ ʟ̔ ʛʥʫʯʢʠʤ ʚʠʙʦʨʦʤ ʧʘʣʠʚʘ, ʷʢʽ ʟʜʘʪʥʽ 

ʾʟʜʠʪʠ ʷʢ ʥʘ ʙʝʥʟʠʥʽ, ʪʘʢ ʽ ʥʘ ʩʫʤʽʰʽ ʙʝʥʟʠʥʫ ʟ ʝʪʘʥʦʣʦʤ; 

- ɽ95 - ʩʫʤʽʰ 95% ʝʪʘʥʦʣʫ ʽ 5% ʧʘʣʠʚʥʦʾ ʧʨʠʩʘʜʢʠ; 

- ɽ100 - ʬʦʨʤʘʣʴʥʦ 100% ʝʪʘʥʦʣ, ʦʜʥʘʢ ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, 

ʱʦ ʚʽʥ ʛʽʛʨʦʩʢʦʧʽʯʥʠʡ, ʦʪʨʠʤʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʪʘʥʦʣʫ ʙʝʟ 

ʟʘʣʠʰʢʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʜʠ ʥʝʚʠʛʽʜʥʝ. ʊʦʤʫ ʫ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʧʽʜ ɽ100 ʨʦʟʫʤʽʶʪʴ ʩʪʘʥʜʘʨʪʥʫ ʘʟʝʦʪʨʦʧʥʫ ʩʫʤʽʰ 
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ʝʪʘʥʦʣʫ (96% ʉ2ʅ5ʆʅ ʽ 4% ʚʦʜʠ (ʫ ʚʘʛʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ). 

ʐʣʷʭʦʤ ʟʚʠʯʘʡʥʦʾ ʜʠʩʪʠʣʷʮʽʾ ʥʝʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʚʠ-

ʩʦʢʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʝʪʘʥʦʣʫ. 

ʋ ʛʨʫʜʥʽ 2007 ʨʦʢʫ ʋʥʽʚʝʨʩʠʪʝʪ ʇʽʚʥʽʯʥʦʾ ɼʦʢʦʪʠ ʪʘ ʎʝʥʪʨ 

ɸʚʪʦʤʦʙʽʣʴʥʠʭ ɼʦʩʣʽʜʞʝʥʴ ʄʽʥʥʝʩʦʪʠ ʦʧʫʙʣʽʢʫʚʘʣʠ ʨʝʟʫʣʴ-

ʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʝʪʘʥʦ-

ʣʫ ʚ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ [46-48]. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽ-

ʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠʩʴ ʝʢʩʧʝʨʠʤʝʥʪʠ ʷʢ ʥʘ ʟʚʠʯʘʡʥʠʭ ʘʚʪʦʤʦʙʽ-

ʣʷʭ, ʪʘʢ ʽ ʥʘ ʘʚʪʦʤʦʙʽʣʷʭ ʽʟ ʛʥʫʯʢʠʤ ʚʠʙʦʨʦʤ ʧʘʣʠʚʘ. ɼʦʩʣʽ-

ʜʞʫʚʘʣʠʩʴ ʩʫʤʽʰʽ ʽʟ ʚʤʽʩʪʦʤ ʝʪʘʥʦʣʫ ʚ ʙʝʥʟʠʥʽ ʚʽʜ 2% ʜʦ 85%.  

ɼʣʷ ʟʚʠʯʘʡʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʶ ʩʫʤʽʰ-

ʰʶ ʙʫʣʘ ʩʫʤʽʰ ɽ30. ʋ ʨʝʟʫʣʴʪʘʪʽ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ 

ʧʘʣʠʚʘ ʟʥʠʟʠʣʦʩʴ ʥʘ 1% ʧʦʨʽʚʥʷʥʦ ʽʟ ʙʝʥʟʠʥʦʤ. ɼʘʥʠʡ ʨʝʟʫʣʴ-

ʪʘʪ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʥʘ ʘʚʪʦʤʦʙʽʣʷʭ Toyota Camry ʪʘ Ford 

Fusion. 

ɼʣʷ ʘʚʪʦʤʦʙʽʣʽʚ ʽʟ ʛʥʫʯʢʠʤ ʚʠʙʦʨʦʤ ʧʘʣʠʚʘ ʥʘʡʙʽʣʴʰ ʦʧ-

ʪʠʤʘʣʴʥʦʶ ʩʪʘʣʘ ʩʫʤʽʰ ɽ20. ʋ ʨʝʟʫʣʴʪʘʪʽ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʠʚʘ ʟʥʠʟʠʣʦʩʴ ʥʘ 15% ʧʦʨʽʚʥʷʥʦ ʽʟ ʙʝʥʟʠʥʦʤ. 

ɼʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʥʘ ʘʚʪʦʤʦʙʽʣʽ Chevrolet 

Impala. 

ʑʝ ʦʜʥʠʤ ʚʠʜʦʤ ʙʽʦʧʘʣʠʚʘ ʻ ʙʽʦʤʝʪʘʥʦʣ, ʷʢʠʡ ʚʠʨʦʙʣʷ-

ʻʪʴʩʷ ʟ ʙʽʦʤʘʩʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʷʢʦʩʪʽ ʙʽʦʧʘʣʠʚʘ. 

ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʮʴʦʛʦ ʧʘʣʠʚʘ ʻ ʚʦʜʦʨʦʩʪʽ, ʱʦ ʥʘʡʰʚʠʜʰʝ 

ʨʦʩʪʫʪʴ ʥʘ ʧʣʘʥʝʪʽ. 

ʅʘ ʧʦʯʘʪʢʫ 80-ʠʭ ʨʦʢʽʚ ʨʷʜʦʤ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ ʩʧʽʣʴʥʦ 

ʨʦʟʨʦʙʣʷʚʩʷ ʧʨʦʝʢʪ, ʷʢʠʡ ʙʫʚ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ ʧʨʦ-

ʤʠʩʣʦʚʦʾ ʩʠʩʪʝʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʙʝʨʝʞʥʠʭ ʨʘʡʦʥʽʚ. 

ʇʦʯʘʪʢʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʙʽʦʤʘʩʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʢʫ-

ʣʴʪʠʚʫʚʘʥʥʷ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʫ ʰʪʫʯʥʠʭ ʚʦʜʦʡʤʘʭ, ʱʦ ʩʪʚʦʨʶ-

ʶʪʴʩʷ ʥʘ ʤʦʨʩʴʢʦʤʫ ʧʦʙʝʨʝʞʞʽ.  

ɺʪʦʨʠʥʥʽ ʧʨʦʮʝʩʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʤʝʪʘʥʦʚʝ ʙʨʦʜʽʥʥʷ 

ʙʽʦʤʘʩʠ ʪʘ ʧʦʜʘʣʴʰʝ ʛʽʜʨʦʢʩʠʣʫʚʘʥʥʷ ʤʝʪʘʥʫ ʟ ʦʪʨʠʤʘʥʥʷʤ 

ʤʝʪʘʥʦʣʫ. 

ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʚʦ-

ʜʦʨʦʩʪʝʡ ʻ: 
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- ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʽʪʦʧʣʘʥʢʪʦʥʫ (ʜʦ 100 ʪ/ʛʘ ʚ 

ʨʽʢ); 

- ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʦʜʶʯʽ ʟʝʤʣʽ ʪʘ 

ʧʨʽʩʥʘ ʚʦʜʘ; 

- ʧʨʦʮʝʩ ʥʝ ʢʦʥʢʫʨʫʻ ʽʟ ʩʽʣʴʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ; 

- ʝʥʝʨʛʦʚʽʜʜʘʯʘ ʧʨʦʮʝʩʫ ʥʘ ʩʪʘʜʽʾ ʦʪʨʠʤʘʥʥʷ ʤʝʪʘʥʫ ʩʪʘ-

ʥʦʚʠʪʴ 14, ʘ ʥʘ ʩʪʘʜʽʾ ʦʪʨʠʤʘʥʥʷ ʤʝʪʘʥʦʣʫ -7.  

ɹʽʦʙʫʪʘʥʦʣ - ʨʽʟʥʦʚʠʜ ʨʽʜʢʦʛʦ ʙʽʦʧʘʣʠʚʘ ʥʘ ʦʩʥʦʚʽ ʙʫʪʠʣʦ-

ʚʦʛʦ ʩʧʠʨʪʫ (ʙʫʪʘʥʦʣ), ʦʜʝʨʞʫʚʘʥʦʛʦ ʨʘʟʦʤ ʟ ʙʽʦʚʦʜʥʝʤ ʰʣʷ-

ʭʦʤ ʙʫʪʠʣʦʚʦʛʦ ʘʙʦ ʘʮʝʪʦʥʦʙʫʪʠʣʦʚʦʛʦ ʟʙʨʦʜʞʫʚʘʥʥʷ ʩʽʣʴʩʴ-

ʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. 

ɹʫʪʘʥʦʣ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʷʢʦʩʪʽ ʨʦʟʯʠʥʥʠʢʘ ʚ ʣʘʢʦʬʘʨʙʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʤʦʣ ʪʘ ʫ ʩʠʥʪʝʟʽ ʙʘʛʘʪʴʦʭ ʦʨ-

ʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. ʊʘʢʦʞ ʚʽʥ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʫ ʷʢʦʩʪʽ 

ʢʦʤʧʦʥʝʥʪʘ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʧʘʣʠʚ ʯʠ ʷʢ ʩʘʤʦʩʪʽʡʥʝ ʧʘʣʠʚʦ 

ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ɹʽʦʙʫʪʘʥʦʣ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

- ʰʣʷʭʦʤ   ʧʝʨʝʨʦʙʢʠ ʮʫʢʨʫ ʪʘ ʢʨʦʭʤʘʣʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨ-

ʩʴʢʠʭ ʢʫʣʴʪʫʨ (ʙʽʦʙʫʪʘʥʦʣ ɯ ʧʦʢʦʣʽʥʥʷ); 

- ʰʣ̫ ʭʦʤ ʧʝʨʝʨʦʙʢʠ ʮʝʣʶʣʦʟʠ ʨʦʩʣʠʥ (ʙʽʦʙʫʪʘʥʦʣ ɯɯ ʧʦʢʦ-

ʣʽʥʥʷ); 

- ʰʣʷʭʦʤ ʩʠʥʪʝʟʫ ʭʽʤʽʯʥʦʾ ʩʠʨʦʚʠʥʠ (ʙʫʪʘʥʦʣ). 

ʇʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʙʫʪʘʥʦʣʫ ʧʦʯʘʣʦʩʴ ʫ 1916 ʨʦʮʽ. 

ʊʦʜʽ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʤʝʪʦʜ ʬʝʨʤʝʥʪʘʮʽʾ ɸɹɽ (ʘʮʝʪʦʥ, ʙʫʪʘʥʦʣ, 

ʝʪʘʥʦʣ) ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʘʢʪʝʨʽʡ Clostridia acetobutylicum. 

ʄʽʢʨʦʦʨʛʘʥʽʟʤ, ʱʦ ʚʠʨʦʙʣʷʻ ʘʮʝʪʦʥ, ʚʧʝʨʰʝ ʚʠʜʽʣʠʚ ʍʝʡʤ 

ɺʝʡʟʤʝʥ. ʎʝʡ ʧʨʦʮʝʩ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʘʞ ʜʦ 1920-ʠʭ ʨʦʢʽʚ ʚʠ-

ʢʣʶʯʥʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʘʮʝʪʦʥʫ. ʆʜʥʘʢ, ʥʘ ʢʦʞʝʥ ʣʽʪʝʨ ʘʮʝ-

ʪʦʥʫ ʧʽʜ ʯʘʩ ʬʝʨʤʝʥʪʘʮʽʾ ʦʪʨʠʤʫʚʘʣʦʩʴ ʜʦʜʘʪʢʦʚʦ ʜʚʽ ʣʽʪʨʠ 

ʙʫʪʘʥʦʣʫ. ʋ 1927 ʨʦʮʽ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽ-

ʥʠʣʦʩʴ ʽ ʦʩʥʦʚʥʠʤ ʧʨʦʜʫʢʪʦʤ ʧʨʦʮʝʩʫ ɸɹɽ ʩʪʘʚ ʙʫʪʘʥʦʣ, ʘ 

ʘʮʝʪʦʥ ʩʪʘʚ ʧʦʙʽʯʥʠʤ ʧʨʦʜʫʢʪʦʤ. ʇʽʜ ʯʘʩ ɯɯ ʉʚʽʪʦʚʦʾ ʚʽʡʥʠ ʙʫ-

ʪʘʥʦʣ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ  ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʥʪʝʪʠʯʥʦʛʦ ʢʘʫ-

ʯʫʢʫ. 
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ʋ 1954 ʨʦʮʽ ʮʽʥʘ ʥʘ ʥʘʬʪʫ ʩʪʘʣʘ ʥʠʞʯʦʶ ʟʘ ʮʫʢʦʨ ï ʫ 

ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʂʫʙʘ ʧʝʨʝʩʪʘʣʘ ʧʦʩʪʘʚʣʷʪʠ ʜʝʰʝʚʠʡ ʮʫʢʦʨ ʫ 

ʉʐɸ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ, ʥʘ ʬʦʥʽ ʧʦʩʪʽʡʥʦʛʦ ʨʦʩʪʫ ʧʦʧʠʪʫ ʥʘ 

ʙʫʪʘʥʦʣ, ʬʝʨʤʝʥʪʘʮʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʧʦʯʘʣʦ ʩʢʦʨʦʯʫʚʘʪʠʩʴ. 

ʋ ʜʘʥʠʡ ʯʘʩ ʙʫʪʘʥʦʣ ʚʠʨʦʙʣʷʶʪʴ ʟ ʥʘʬʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚ-

ʥʠʤʠ ʤʝʪʦʜʘʤʠ ï ʛʽʜʨʦʣʽʟʦʤ ʛʘʣʦʛʝʥ ʘʣʢʘʥʽʚ ʯʠ ʛʽʜʨʦʣʽʟʦʤ ʪʘ 

ʛʽʜʨʘʪʘʮʽʻʶ ʘʣʢʝʥʽʚ. 

ʉʴʦʛʦʜʥʽ ʙʫʪʘʥʦʣ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʧʝʨʰ ʟʘ ʚʩʝ, ʫ ʷʢʦʩʪʽ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʦʟʯʠʥʥʠʢʘ. ʉʚʽʪʦʚʠʡ ʨʠʥʦʢ ʮʴʦʛʦ ʧʨʦʜʫʢʪʫ 

ʦʮʽʥʶʻʪʴʩʷ ʫ 350 ʤʣʥ. ʛʘʣʦʥʽʚ ʚ ʨʽʢ, ʟ ʷʢʠʭ 220 ʤʣʥ. ʛʘʣʦʥʽʚ 

ʧʨʠʧʘʜʘʻ ʥʘ ʉʐɸ. 

ɿʘʚʜʷʢʠ ʩʚʦʾʤ ʬʽʟʠʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ, ʝʢʦʥʦʤʽʯʥʦʩʪʽ, ʙʝʟ-

ʧʝʯʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʪʝ, ʱʦ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝ ʧʦʪʨʝʙʫʻ 

ʧʝʨʝʨʦʙʣʝʥʥʷ ʜʚʠʛʫʥʘ, ʙʫʪʘʥʦʣ ʤʦʞʝ ʟʘʤʽʥʠʪʠ  ʙʝʥʟʠʥ ʫ ʷʢʦʩ-

ʪʽ ʧʘʣʠʚʘ. 

ʇʦʨʽʚʥʷʥʦ ʟ ʝʪʘʥʦʣʦʤ, ʙʫʪʘʥʦʣ ʤʦʞʝ ʙʫʪʠ ʟʤʽʰʘʥʠʡ ʚ ʙʽ-

ʣʴhʠʭ ʧʨʦʧʦʨʮʽʷʭ ʟ ʙʝʥʟʠʥʦʤ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʘʚʪʦʤʦ-

ʙʽʣʷʭ ʙʝʟ ʤʦʜʠʬʽʢʘʮʽʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʽʪʨʷʥʦ-

ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ. 

ɹʫʪʘʥʦʣ ʚʠʜʽʣʷʻ ʯʠʩʪʦʾ ʝʥʝʨʛʽʾ ʟʘ ʨʦʙʦʯʠʡ ʮʠʢʣ ʙʽʣʴʰʝ, ʥʽʞ 

ʝʪʘʥʦʣ ʯʠ ʤʝʪʘʥʦʣ ʽ ʧʨʠʙʣʠʟʥʦ ʥʘ 10% ʙʽʣʴʰʝ, ʥʽʞ ʙʝʥʟʠʥ. 

ʋ ʟʚôʷʟʢʫ ʽʟ ʦʪʨʠʤʘʥʥʷʤ ʥʦʚʠʭ ʚʠʩʦʢʦʝʢʦʥʦʤʽʯʥʠʭ ʪʝʭʥʦ-

ʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʙʫʪʘʥʦʣʫ, ʫ ʜʘʥʠʡ ʯʘʩ ʚʽʥ ʚʩʝ ʙʽʣʴʰʝ 

ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʩʧʝʮʽʘʣʽʩʪʽʚ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡʦʛʦ ʫ ʷʢʦʩʪʽ 

ʧʘʣʠʚʘ. 

ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʙʫʪʘʥʦʣʫ ʧʝʨʝʜ ʤʝʪʘʥʦʣʦʤ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʥʘʩʪʫʧʥʽ: 

- ʙʫʪʘʥʦʣ ʤʽʩʪʠʪʴ ʥʘ 25% ʙʽʣʴʰʝ ʝʥʝʨʛʽʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʝʪʘʥʦʣʦʤ; 

- ʙʫʪʘʥʦʣ ʙʝʟʧʝʯʥʽʰʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʦʩʢʽʣʴʢʠ ʚʠʧʘʨʦ-

ʚʫʻʪʴʩʷ ʫ ʰʽʩʪʴ ʨʘʟʽʚ ʤʝʥʰʝ ʥʽʞ ʝʪʘʥʦʣ ʽ ʤʘʻ ʫ 13,5 ʤʝʥh ʫ ʣʝ-

ʪʶʯʽʩʪʴ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʙʝʥʟʠʥʦʤ; 

- ʙʫʪʘʥʦʣ ï ʤʝʥʰ ʘʛʨʝʩʠʚʥʘ ʨʝʯʦʚʠʥʘ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʝʪʘ-

ʥʦʣʦʤ, ʦʩʢʽʣʴʢʠ ʤʦʞʝ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠʩʴ ʧʦ ʽʩʥʫʶʯʠʤ ʧʘʣʠʚ-
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ʥʠʤ ʪʨʫʙʦʧʨʦʚʦʜʘʤ, ʪʦʜʽ ʷʢ ʝʪʘʥʦʣ ʧʦʚʠʥʝʥ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠʩʴ 

ʟʘʣʽʟʥʠʯʥʠʤ ʯʠ ʚʦʜʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ; 

- ʙʫʪʘʥʦʣ ʤʦʞʥʘ ʟʤʽʰʫʚʘʪʠ ʟ ʙʝʥʟʠʥʦʤ; 

- ʙʫʪʘʥʦʣ ʤʦʞʝ ʧʦʚʥʽʩʪʶ ʟʘʤʽʥʠʪʠ ʙʝʥʟʠʥ, ʪʦʜʽ ʷʢ ʝʪʘʥʦʣ 

ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʪʽʣʴʢʠ ʷʢ ʜʦʙʘʚʢʘ ʜʦ ʙʝʥʟʠʥʫ ʽʟ ʤʘʢʩʠ-

ʤʘʣʴʥʠʤ ʚʤʽʩʪʦʤ ʚ ʩʫʤʽʰʽ ʥʝ ʙʽʣʴʰʝ 85% ʽ ʣʠʰʝ ʧʽʩʣʷ ʩʫʪʪʻ-

ʚʠʭ ʧʝʨʝʨʦʙʦʢ ʜʚʠʛʫʥʘ; 

- ʚʠʨʦʙʥʠʮʪʚʦ ʙʫʪʘʥʦʣʫ ʜʦʟʚʦʣʠʪʴ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʠ, 

ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʧʦʩʪʘʯʘʥʥʷ ʚʦʜʥʶ; 

- ʧʨʠ ʟʛʦʨʘʥʥʽ ʙʫʪʘʥʦʣ ʥʝ ʚʠʜʽʣʷʻ ʦʢʩʠʜʽʚ ʩʽʨʢʠ ʯʠ ʘʟʦʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʽʦʙʫʪʘʥʦʣ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʠʡ ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʩʫʤʽʰʰʶ ʝʪʘʥʦʣʫ ʟ ʙʝʥʟʠʥʦʤ, ʚʽʥ ʧʦʢʨʘʱʫʻ ʧʘʣʠʚʥʫ ʝʬʝʢʪʠ-

ʚʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʽ ʟʙʽʣʴʰʫʻ ʧʨʦʙʽʛ ʥʘ ʦʜʠʥʠʮʶ ʚʠʪʨʘʯʝʥʦʛʦ 

ʧʘʣʠʚʘ. ɹʽʦʝʪʘʥʦʣ ʦʪʨʠʤʫʻʪʴʩʷ ʽʟ ʪʽʻʾ ʞ ʩʠʨʦʚʠʥʠ ï ʢʫʢʫʨʫʜʟʠ, 

ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ, ʩʦʨʛʦ, ʤʘʥʽʦʢʠ, ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ, ʩʪʝʙʝʣ 

ʢʫʢʫʨʫʜʟʠ ʪʘ ʽʥʰʦʾ ʙʽʦʤʘʩʠ, ʱʦ ʡ ʝʪʘʥʦʣ. 

ɼʠʤʝʪʠʣʦʚʠʡ ʝʬʽʨ (ɼʄɽ) ʷʢ ʭʽʤʽʯʥʫ ʨʝʯʦʚʠʥʫ ʦʜʝʨʞʘʣʠ 

ʧʦʨʽʚʥʷʥʦ ʜʘʚʥʦ ʡ ʚʠʚʯʠʣʠ ʜʦʩʪʘʪʥʴʦ ʜʦʙʨʝ. ɼʦʥʝʜʘʚʥʘ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʧʘʨʬʫʤʝʨʽʾ ʷʢ ʧʨʦʧʝʣʝʥʪ, ʟʘʤʽʥʷʶʯʠ ʰʢʽʜ-

ʣʠʚʽ ʛʘʟʠ (ʟʘʙʦʨʦʥʝʥʠʡ ʬʨʝʦʥ) ʪʘ ʷʢ ʭʦʣʦʜʦʘʛʝʥʪ ʽ ʨʦʟʯʠʥʥʠʢ. 

ʋ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʮʝ ʛʘʟ ʙʝʟ ʢʦʣʴʦʨʫ, ʤʘʡʞʝ ʥʝ ʤʘʻ ʟʘ-

ʧʘʭʫ, ʚ ʨʽʜʢʦʤʫ ʩʪʘʥʽ ʥʘʛʘʜʫʻ ʚʦʜʫ, ʭʽʤʽʯʥʘ ʬʦʨʤʫʣʘ - ʉʅ3-ʆ-

ʉʅ3; ʛʫʩʪʠʥʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 20Áʉ - 2,091 ʢʛ/ʤ
3
; ʪʝʤʧʝʨʘʪʫʨʠ: 

ʢʠʧʽʥʥʷ - 23,65Áʉ, ʩʧʘʣʘʭʫ ʚ ʟʘʢʨʠʪʦʤʫ ʪʠʛʣʽ - 41,1Áʉ , ʩʘʤʦ-

ʟʘʡʤʘʥʥʷ ʚ ʧʦʚʽʪʨʽ - 350Áʉ. ɼʄɽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʨʦʪʢʠʤ 

ʥʘʧʽʚʧʝʨʽʦʜʦʤ ʽʩʥʫʚʘʥʥʷ ʚ ʪʨʦʧʦʩʬʝʨʽ (ʤʝʥʰʝ ʦʜʥʦʛʦ ʜʥʷ), ʥʝ 

ʥʘʜʭʦʜʠʪʴ ʫ ʩʪʨʘʪʦʩʬʝʨʫ, ʧʦʚʥʽʩʪʶ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʥʘ ʚʦʜʫ ʪʘ 

ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʥʝʪʦʢʩʠʯʥʠʡ, ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʡ, ʥʝʤʫʪʘʛʝʥ-

ʥʠʡ [49]. 

ʋʧʝʨʰʝ ʧʨʦ ʜʠʤʝʪʠʣʦʚʠʡ ʝʬʽʨ, ʷʢ ʧʨʦ ʘʣʴʪʝʨʥʘʪʠʚʥʝ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʝ ʧʘʣʠʚʦ ʜʣʷ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ, ʙʫʣʦ ʟʛʘʜʘʥʦ 

ʥʘ ʄʽʞʥʘʨʦʜʥʦʤʫ ʢʦʥʛʨʝʩʽ ʡ ʚʠʩʪʘʚʮʽ ʚ ɼʝʪʨʦʡʪʽ 1995 ʨʦʢʫ, 

ʧʽʩʣʷ ʯʦʛʦ ʨʦʙʦʪʠ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʧʦʯʘʣʠ ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠ-

ʚʘʪʠʩʷ ʚ ʮʽʣʽʡ ʥʠʟʮʽ ʢʨʘʾʥ. 
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ʇʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʚʠʜʫ ʧʘʣʠʚʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʚʦʤʘ ʦʩ-

ʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

- ʩʠʨʦʚʠʥʥʦʶ ʙʘʟʦʶ;  

- ʚʠʩʦʢʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦ-

ʩʪʷʤʠ. 

ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ɼʄɽ ʻ ʧʨʠʨʦʜʥʠʡ ʛʘʟ, ʚʫʛʽʣʣʷ 

ʘʙʦ ʙʽʦʧʘʣʠʚʦ. ʎʝ ʧʦʭʽʜʥʘ ʤʝʪʘʥʦʣʫ, ʷʢʠʡ ʦʜʝʨʞʫʶʪʴ ʫ ʧʨʦ-

ʮʝʩʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʘʟʫ ʚ ʨʽʜʢʠʡ ʩʪʘʥ. ʊʝʭʥʦʣʦʛʽʶ ʚʠʨʦʙʥʠʮʪʚʘ 

ɼʄɽ ʨʦʟʨʦʙʠʣʠ ʟʘʨʫʙʽʞʥʽ ʬʽʨʤʠ: Haldor Topsoe (ɼʘʥʽʷ), Air 

Products and Chemicals (ʉʐɸ), NKK Corp. (ʗʧʦʥʽʷ), BP (ɺʝ-

ʣʠʢʘ ɹʨʠʪʘʥʽʷ) ʪʘ ʈʦʩʽʡʩʴʢʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ [50-51]. ɺʠʧʫʩʢ 

ɼʄɽ ʚ ʩʚʽʪʽ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʨʽʟʢʦ ʟʨʽʩ ʽ ʩʪʘʥʦʚʠʪʴ ʜʝʩʷʪʢʠ 

ʤʽʣʴʡʦʥʽʚ ʪʦʥʥ.  

ɯʩʥʫʻ ʜʚʘ ʩʦʨʪʠ ɼʄɽ: ʚʠʱʠʡ ʽ ʥʠʞʯʠʡ. ɺʠʱʠʡ ʩʦʨʪ ɼʄɽ 

ʤʽʩʪʠʪʴ ʥʝ ʤʝʥʰʝ 99,5% ʝʬʽʨʫ, ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʧʘʨ-

ʬʫʤʝʨʽʾ; ʥʠʞʯʠʡ ʤʘʻ ʥʝ ʤʝʥʰʝ 95% ʝʬʽʨʫ, ʡʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʷʢ ʧʘʣʠʚʦ ʜʣʷ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ. 

ɼʄɽ ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʠʤʠ ʧʘʣʠʚʘʤʠ ʡ ʜʠʟʝʣʴʥʠʤ ʧʘʣʠʚʦʤ ʟʘ ʧ'ʷʪʴʤʘ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʍʽʤʽʯʥʠʡ: 

- ʥʝ ʤʘʻ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ñʚʫʛʣʝʮʴ ï ʚʫʛʣʝʮʴò, ʱʦ ʟʥʠʞʫʻ 

ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʩʘʞʦʫʪʚʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʟʛʦʨʷʥʥʷ; 

- ʚʤʽʩʪ ʜʦ 35% ʟʚ'ʷʟʘʥʦʛʦ ʢʠʩʥʶ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʦʪʫ ʟʛʦ-

ʨʷʥʥʷ ɼʄɽ (ʟʘʚʜʷʢʠ ʯʦʤʫ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʥʝʤʘʻ ʥʘʛʘʨʫ ʡ 

ʩʘʞʠʩʪʠʭ ʯʘʩʪʠʥʦʢ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ) ʪʘ ʟʥʠʞʝʥʥʷ ʪʝʤ-

ʧʝʨʘʪʫʨʠ ʛʦʨʽʥʥʷ ʧʘʣʠʚʘ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʥʠ-

ʞʝʥʥʷ ʚʤʽʩʪʫ ʦʢʩʠʜʽʚ ʘʟʦʪʫ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ, ʫʩʫʚʘʻ 

ʜʠʤʥʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ; 

- ʜʦʙʨʘ ʩʘʤʦʟʘʡʤʠʩʪʽʩʪʴ ʫ ʮʠʣʽʥʜʨʘʭ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ 

(ʮʝʪʘʥʦʚʝ ʯʠʩʣʦ ʎʏ=55é60 ʧʦʨʽʚʥʷʥʦ ʟ ʎʏ=45é50 ʜʣʷ ʜʠʟʝ-

ʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʥʝ ʢʘʞʫʯʠ ʚʞʝ ʧʨʦ ʽʥʰʽ ʚʠʜʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʧʘʣʠʚ: ʤʝʪʘʥʦʣ, ʝʪʘʥʦʣ, ʘ ʪʘʢʦʞ ʧʨʠʨʦʜʥʠʡ ʛʘʟ), ʱʦ ʨʦʙʠʪʴ 

ʡʦʛʦ ʽʜʝʘʣʴʥʠʤ ʷʢ ʧʘʣʠʚʦ ʜʣʷ ʜʠʟʝʣʽʚ. 
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ʌʽʟʠʯʥʠʡ: 

- ʜʦʙʨʘ ʚʠʧʘʨʦʚʫʚʘʥʽʩʪʴ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʰʚʠʜʢʦʾ ʛʘ-

ʟʠʬʽʢʘʮʽʾ ʚʧʦʨʩʢʫʚʘʥʦʛʦ ʚ ʮʠʣʽʥʜʨʠ ʧʘʣʠʚʘ ʡ ʩʧʨʠʷʻ ʚʜʦʩʢʦ-

ʥʘʣʝʥʥʶ ʧʨʦʮʝʩʫ ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ, ʧʦʣʽʧʰʝʥʥʶ ʝʢʦʥʦʤʽʯʥʦ-

ʩʪʽ ʟʘ ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ. ɿʘ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩ-

ʪʷʤʠ ɼʄɽ ʧʦʜʽʙʥʠʡ ʜʦ ʧʨʦʧʘʥ-ʙʫʪʘʥʦʚʠʭ ʛʘʟʽʚ, ʷʢʽ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʛʘʟʦʧʦʜʽʙʥʝ ʧʘʣʠʚʦ ʜʣʷ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰ-

ʥʴʦʛʦ ʟʛʦʨʷʥʥʷ. ʁʦʛʦ ʪʨʝʙʘ ʟʙʝʨʽʛʘʪʠ ʪʘʢ ʩʘʤʦ, ʷʢ ʧʨʦʧʘʥ ʽ ʙʫ-

ʪʘʥ, ʫ ʟʨʽʜʞʝʥʦʤʫ (ʩʢʨʘʧʣʝʥʦʤʫ) ʩʪʘʥʽ ʚ ʙʘʣʦʥʘʭ ʧʽʜ ʪʠʩʢʦʤ 

1é1,5 ʄʇʘ, ʘ ʪʝʭʥʦʣʦʛʽʷ ʨʦʙʦʪʠ ʟʽ ʩʢʨʘʧʣʝʥʠʤʠ ʛʘʟʘʤʠ ʜʦʙʨʝ 

ʚʽʜʧʨʘʮʴʦʚʘʥʘ. 

ɽʢʦʣʦʛʽʯʥʠʡ: 

- ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʚʽʜʧʨʘ-

ʮʴʦʚʘʥʠʭ ʛʘʟʘʭ. ʊʘʢ, ʟʘ ʚʠʢʠʜʘʤʠ ʤʝʥʰʝ ʩʪʘʥʜʘʨʪʫ ɭʚʨʦ - 4: ʚ 

ʰʝʩʪʝʨʦ - ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (ʉʆ2), ʚʯʝʪʚʝʨʦ - ʚʫʛʣʝʚʦʜʥʽʚ (ʉʅ), 

ʚʯʝʪʚʝʨʦ - ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ (ʩʘʞʘ ʡ ʢʽʧʪʷʚʘ) ʽ ʥʘ 20% - ʦʢʩʠʜʽʚ 

ʘʟʦʪʫ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʚ ɼʄɽ ʩʽʨʢʠ, ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ ʚʤʽʩʪʫ ʦʢ-

ʩʠʜʽʚ ʩʽʨʢʠ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ, ʱʦ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʘʢʪʫʘʣʴ-

ʥʽʰʠʭ ʧʨʦʙʣʝʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʬʪʦʚʠʭ ʜʠʟʝʣʴʥʠʭ ʧʘʣʠʚ; 

- ɼʄɽ ʻ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤ ʧʨʦʜʫʢʪʦʤ, ʷʢʠʡ ʥʝ ʟʘʚʜʘʻ 

ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ, ʙʦ, ʧʦʪʨʘʧʣʷʶʯʠ ʚ ʘʪʤʦ-

ʩʬʝʨʫ, ʰʚʠʜʢʦ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʥʘ ʚʦʜʫ ʽ ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ. 

ɽʢʦʥʦʤʽʯʥʠʡ: 

- ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ ʜʽʾ ʜʦ 

60é65% ʧʦʨʽʚʥʷʥʦ ʟ 35é45% ʜʣʷ ʜʚʠʛʫʥʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ 

ʨʽʜʢʦʤʫ ʧʘʣʠʚʽ; 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʠʡ: 

- ʟʥʠʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʮʠʢʣʫ ʡ ʪʠʩʢʫ ʟʛʦʨʷʥʥʷ, ʱʦ ʧʽʜʚʠ-

ʱʫʻ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʡ ʟʥʠʞʫʻ ʥʘ 10 ʜɹ ʡʦʛʦ ʰʫʤ-

ʥʽʩʪʴ; 

- ʥʝ ʤʘʻ ʧʦʪʨʝʙʠ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʩʧʝʮʽʘʣʴʥʠʭ ʘʚʪʦʤʦʙʽʣʴ-

ʥʠʭ ʟʘʧʨʘʚʥʠʭ ʩʪʘʥʮʽʡ (ɸɿʉ), ʦʩʢʽʣʴʢʠ ʟʘ ʩʚʦʾʤʠ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʢʨʽʤ ʮʝʪʘʥʦʚʦʛʦ ʯʠʩʣʘ) ɼʄɽ ʧʦʜʽ-

ʙʥʠʡ ʜʦ ʟʨʽʜʞʝʥʠʭ ʛʘʟʽʚ, ʪʦʤʫ ʜʣʷ ʟʘʧʨʘʚʣʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠ-
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ʩʪʘʪʠ ʥʘʷʚʥʽ ʘʚʪʦʤʦʙʽʣʴʥʽ ʛʘʟʦʥʘʧʦʚʥʶʚʘʣʴʥʽ ʩʪʘʥʮʽʾ (ɸɻʅʉ). 

ʋ ʮʴʦʤʫ ʨʘʟʽ ɸɻʅʉ ʩʪʘʻ ʜʚʦʧʘʣʠʚʥʦʶ ʟʘʧʨʘʚʢʦʶ (ʟʨʽʜʞʝʥʠʡ 

ʛʘʟ ʽ ɼʄɽ), ʘʥʘʣʦʛʽʯʥʦ ʜʽʶʯʠʤ ɸɿʉ (ʙʝʥʟʠʥ ʽ ʜʠʟʝʣʴʥʝ ʧʘʣʠ-

ʚʦ). 

ʅʘʡʽʩʪʦʪʥʽʰʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ɼʄɽ ʷʢ ʧʘʣʠʚʘ ʜʣʷ ʜʠʟʝʣʴʥʦ-

ʛʦ ʜʚʠʛʫʥʘ ʻ ʤʝʥʰʘ ʪʝʧʣʦʪʘ ʟʛʦʨʷʥʥʷ ʪʘ ʥʠʟʴʢʘ ʢʽʥʝʤʘʪʠʯʥʘ 

ʚ'ʷʟʢʽʩʪʴ.  

ʅʠʞʯʘ ʪʝʧʣʦʪʘ ʟʛʦʨʷʥʥʷ ɼʄɽ ʚ 1,5 ʨʘʟʘ ʤʝʥʰʘ ʟʘ ʪʝʧʣʦʪʫ 

ʟʛʦʨʷʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ (28900 ʧʨʦʪʠ 42500 ʢɼʞ/ʢʛ), ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ɼʄɽ ʚ 1,5é1,6 ʨʘʟʘ ʧʦʨʽʚ-

ʥʷʥʦ ʟ ʜʠʟʝʣʴʥʠʤ ʧʘʣʠʚʦʤ. ʎʝ ʧʦʪʨʝʙʫʻ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʧʽʚʚʽʜ-

ʥʦʰʝʥʥʷ ʮʽʥ ɼʄɽ ʽ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥ-

ʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ɼʄɽ. ʁʦʛʦ ʮʽʥʘ ʤʘʻ ʙʫʪʠ ʚʜʚʽʯʽ ʥʠʞ-

ʯʦʶ ʟʘ ʮʽʥʫ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʘ ʮʝ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ 

ʪʽʣʴʢʠ ʟʘ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ɼʄɽ ʥʘ ʫʩʪʘʥʦʚ-

ʢʘʭ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

ʅʝʜʦʣʽʢʦʤ ɼʄɽ ʻ ʪʘʢʦʞ ʥʠʟʴʢʘ ʢʽʥʝʤʘʪʠʯʥʘ ʚ'ʷʟʢʽʩʪʴ (ʥʘ 

ʧʦʨʷʜʦʢ ʤʝʥʰʘ ʧʦʨʽʚʥʷʥʦ ʟ ʜʠʟʝʣʴʥʠʤ ʧʘʣʠʚʦʤ), ʚʥʘʩʣʽʜʦʢ 

ʯʦʛʦ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʛʝʨʤʝʪʠʟʘʮʽʷ ʨʫʭʦʤʠʭ ʚʫʟʣʽʚ ʫʱʽʣʴʥʝʥʥʷ 

ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʪʘ ʥʝʟʘʜʦʚʽʣʴʥʽ ʤʘʩʪʠʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʪʠʩʧʨʘʮʴʦʚʫʚʘʣʴʥʠʭ 

ʧʨʠʩʘʜʦʢ ʘʙʦ ʞ ʧʨʠʥʮʠʧʦʚʦ ʽʥʰʦʾ ʩʠʩʪʝʤʠ ʧʦʜʘʚʘʥʥʷ ɼʄɽ ʚ 

ʢʘʤʝʨʫ ʟʛʦʨʷʥʥʷ. ɯʩʥʫʻ ʪʘʢʦʞ ʧʨʦʙʣʝʤʘ ʫʱʽʣʴʥʝʥʴ, ʦʩʢʽʣʴʢʠ 

ɼʄɽ - ʩʠʣʴʥʠʡ ʨʦʟʯʠʥʥʠʢ ʽ ʨʫʡʥʫʻ ʛʫʤʦʚʽ ʚʠʨʦʙʠ. 

ʊʘ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʜʦʣʽʢʠ, ʽʥʪʝʨʝʩ ʜʦ ɼʄɽ ʷʢ ʧʘʣʠʚʘ ʜʣʷ 

ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʟʨʦʩʪʘʻ. ʅʠʤ ʟʘʮʽʢʘʚʠʣʠʩʷ ʚʽʜʦʤʽ ʬʽʨʤʠ 

ʗʧʦʥʽʾ, ʌʨʘʥʮʽʾ, ʉʐɸ, ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ, ʅʽʤʝʯʯʠʥʠ, ʘ ʚ ʜʝ-

ʷʢʠʭ ʢʨʘʾʥʘʭ (ʐʚʝʮʽʷ, ɼʘʥʽʷ, ʐʚʝʡʮʘʨʽʷ) ʜʠʟʝʣʴʥʽ ʜʚʠʛʫʥʠ 

ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚʞʝ ʧʝʨʝʚʝʣʠ ʥʘ ɼʄɽ. ʆʩʦʙʣʠʚʽʩʪʴ ʮʠʭ 

ʜʚʠʛʫʥʽʚ ʫ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʽ ʜʣʷ ʮʴʦʛʦ ʚʠʜʫ 

ʧʘʣʠʚʘ ʡ ʥʝ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘ ʽʥʰʦʤʫ. ɿʛʽʜʥʦ ʟ ʧʨʦʛʥʦʟʘ-

ʤʠ ʘʥʘʣʽʪʠʢʽʚ, ʯʝʨʝʟ 15é20 ʨʦʢʽʚ ʚʘʞʢʠʡ ʽ ʩʝʨʝʜʥʽʡ ʪʨʘʥʩʧʦʨʪ 

ʧʨʘʢʪʠʯʥʦ ʩʢʨʽʟʴ ʧʦʚʥʽʩʪʶ ʧʝʨʝʡʜʝ ʥʘ ɼʄɽ. 

ʋ ʈʦʩʽʾ ʪʝʞ ʟʨʦʩʪʘʻ ʽʥʪʝʨʝʩ ʜʦ ɼʄɽ. ʑʝ ʚ ʪʨʘʚʥʽ 2004 ʨʦʢʫ 

ʟ'ʷʚʠʣʦʩʷ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʨʦʩʽʡʩʴʢʦʛʦ ʫʨʷʜʫ "ʆʙ ʦʨʛʘʥʠʟʘʮʠʠ 
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ʨʘʙʦʪ ʧʦ ʚʥʝʜʨʝʥʠʶ ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʚ ʢʘ-

ʯʝʩʪʚʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʛʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ". 

ʇʝʨʰʘ ʧʘʨʪʽʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʘʚʪʦʤʦʙʽʣʽʚ - 30 ʨʝʬʨʠʞʝʨʘ-

ʪʦʨʽʚ ʥʘ ʰʘʩʽ ɿɯʃ-5301 "ɹʠʯʦʢ"- ʧʨʦʭʦʜʷʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠ-

ʧʨʦʙʫʚʘʥʥʷ ʚ ɸʊʇ ʄʦʩʢʚʠ. ʇʽʜʛʦʪʦʚʣʝʥʦ ʪʨʠ ʤʦʜʠʬʽʢʘʮʽʾ 

ʜʚʠʛʫʥʽʚ ʮʠʭ ʘʚʪʦʤʦʙʽʣʽʚ: ʧʝʨʰʘ - ʚʠʢʦʨʠʩʪʦʚʫʻ ɼʄɽ ʷʢ ʜʦ-

ʙʘʚʢʫ ʜʦ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ; ʜʨʫʛʘ - ʜʚʦʧʘʣʠʚʥʘ: ʦʩʥʦʚʥʝ ʧʘ-

ʣʠʚʦ ɼʄɽ, ʜʫʙʣʶʶʯʝ - ʜʠʟʝʣʴʥʝ; ʪʨʝʪʷ - ʜʚʠʛʫʥ ʧʨʘʮʶʻ ʪʽʣʴ-

ʢʠ ʥʘ ɼʄɽ.  

ʇʝʨʝʦʙʣʘʜʥʘʥʥʷ ʟʚʠʯʘʡʥʠʭ ʜʠʟʝʣʽʚ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ɼʄɽ ʧʦ-

ʣʷʛʘʻ ʚ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʽʣʴʢʠ ʧʘʣʠʚʦʧʦʜʘʚʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ, 

ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʦʙ'ʻʤʥʦʛʦ ʧʦʜʘʥʥʷ ʧʘʣʠʚʘ ʪʘ ʫʱʽ-

ʣʴʥʝʥʥʷ ʣʽʥʽʾ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʜʣʷ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʾʾ ʜʦ ʨʦʙʦʪʠ 

ʥʘ ʧʽʜʚʠʱʝʥʦʤʫ ʪʠʩʢʫ (1é2 ʄʇʘ), ʘ ʪʘʢʦʞ ʥʘʷʚʥʦʩʪʽ ʜʦʜʘʪ-

ʢʦʚʠʭ ʙʘʣʦʥʽʚ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʨʦʙʦʪʠ 

ʟʽ ʟʨʽʜʞʝʥʠʤ (ʩʢʨʘʧʣʝʥʠʤ) ʛʘʟʦʤ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʜʥʘʢʦʚʦ-

ʛʦ ʧʨʦʙʽʛʫ, ʦʙôʻʤ ʙʘʣʦʥʽʚ ʽʟ ɼʄɽ ʤʘʻ ʙʫʪʠ ʚ 1,7 ʨʘʟʽʚ ʙʽʣʴʰʠʡ, 

ʥʽʞ ʦʙôʻʤ ʙʘʢʽʚ ʽʟ ʜʠʟʝʣʴʥʠʤ ʧʘʣʠʚʦʤ [52].  

ʋ ʧʝʨʰʽʡ ʤʦʜʠʬʽʢʘʮʽʾ ʜʚʠʛʫʥʽʚ ʯʘʩʪʢʘ ɼʄɽ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 

10é40% ʜʣʷ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʜʠʟʝʣʽʚ ʽ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʧʝʨʝʜʙʘ-

ʯʘʻ ʧʦʜʘʚʘʥʥʷ ʚ ʧʘʣʠʚʥʠʡ ʥʘʩʦʩ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ (ʇʅɺʊ) ʩʫ-

ʤʽʰʽ 70% ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʽ 30% ɼʄɽ, ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʠ 

ʮʴʦʤʫ ʧʦʣʽʧʰʫʻʪʴʩʷ ʧʝʨʝʙʽʛ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ (ʨʦʟʧʠʣʝʥʥʷ, 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ, ʟʛʦʨʷʥʥʷ), ʱʦ ʜʘʻ ʟʤʦʛʫ ʟʥʠʟʠ-

ʪʠ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ ʧʦʨʽʚ-

ʥʷʥʦ ʟ ʜʠʟʝʣʴʥʠʤ ʧʘʣʠʚʦʤ. 

ɼʨʫʛʘ ʤʦʜʠʬʽʢʘʮʽʷ ʜʚʠʛʫʥʽʚ - ʜʚʦʧʘʣʠʚʥʘ. ʆʩʥʦʚʥʠʤ ʧʘʣʠ-

ʚʦʤ ʻ ɼʄɽ, ʜʣʷ ʷʢʦʛʦ ʟʜʽʡʩʥʶʶʪʴ ʦʧʪʠʤʽʟʘʮʽʶ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʘʣʠʚʥʦʾ ʩʠʩʪʝʤʠ (ʨʦʟʤʽʨʠ ʧʣʫʥʞʝʨʘ ʇʅɺʊ, ʜʽʘʤʝʪʨ ʦʪʚʦʨʽʚ ʫ 

ʬʦʨʩʫʥʦʢ) ʽ ʨʝʛʫʣʶʚʘʥʴ (ʧʦʣʦʞʝʥʥʷ ʨʝʡʢʠ ʇʅɺʊ, ʢʫʪ ʧʦʜʘ-

ʚʘʥʥʷ ʧʘʣʠʚʘ ʪʦʱʦ). ɼʠʟʝʣʴʥʝ ʧʘʣʠʚʦ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʜʫʙ-

ʣʶʶʯʦʛʦ. ʅʘ ʥʴʦʤʫ ʜʚʠʛʫʥ ʧʨʘʮʶʻ ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ, ʘ ʪʘʢʦʞ - 

ʷʢʱʦ ʥʝʤʘʻ ɼʄɽ.  
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ɼʦ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ɼʄɽ ʚʭʦʜʷʪʴ: ʙʘʣʦʥ ʽʟ ʧʘʣʠʚʦʧʽʜʢʘ-

ʯʫʚʘʣʴʥʠʤ ʝʣʝʢʪʨʦʥʘʩʦʩʦʤ ʽ ʜʦʧʦʤʽʞʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʱʦ 

ʤʽʩʪʠʪʴ ʟʘʧʨʘʚʥʠʡ ʙʣʦʢ ʽʟ ʚʝʥʪʠʣʴʥʠʤ (ʚʝʥʪʠʣʴʥʠʤʠ) ʧʨʠ-

ʩʪʨʦʻʤ (ʧʨʠʩʪʨʦʷʤʠ); ʧʦʢʘʞʯʠʢ ʨʽʚʥʷ; ʤʝʭʘʥʽʟʤ ʘʚʪʦʤʘʪʠʯʥʦ-

ʛʦ ʥʘʧʦʚʥʝʥʥʷ ʙʘʣʦʥʘ ʜʦ 80% ʡʦʛʦ ʦʙôʻʤʫ; ʟʘʧʦʙʽʞʥʠʡ (ʧʦ-

ʞʝʞʥʠʡ) ʢʣʘʧʘʥ; ʨʦʙʦʯʠʡ, ʟʚʦʨʦʪʥʠʡ ʽ ʰʚʠʜʢʽʩʥʠʡ ʢʣʘʧʘʥʠ; 

ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ. ɼʦ ʮʴʦʛʦ ʩʣʽʜ ʜʦʜʘʪʠ ʟʘʧʨʘʚʥʠʡ ʧʨʠʩʪʨʽʡ 

ʽʟ ʚʙʫʜʦʚʘʥʠʤ ʢʣʘʧʘʥʦʤ; ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʟʘʧʽʨʥʠʡ ʢʣʘʧʘʥ; ʪʨʫ-

ʙʦʧʨʦʚʦʜʠ ʡ ʛʥʫʯʢʽ ʨʫʢʘʚʠ; ʧʽʜʢʘʯʫʚʘʣʴʥʽ ʥʘʩʦʩʠ ʩʝʨʝʜʥʴʦʛʦ 

ʪʠʩʢʫ; ʇʅɺʊ; ʧʘʣʠʚʥʽ ʬʦʨʩʫʥʢʠ. 

ɯʟ ʙʘʣʦʥʫ ɼʄɽ ʧʽʜ ʪʠʩʢʦʤ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ ʥʘʜʭʦʜʠʪʴ ʥʘ 

ʚʭʽʜ ʧʘʣʠʚʦʧʽʜʢʘʯʫʚʘʣʴʥʦʛʦ ʥʘʩʦʩʘ ʟ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ. ʄʘ-

ʥʦʤʝʪʨ, ʫʩʪʘʥʦʚʣʝʥʠʡ ʧʝʨʝʜ ʇʅɺʊ, ʢʦʥʪʨʦʣʶʻ ʪʠʩʢ ʨʽʜʢʦʛʦ 

ɼʄɽ, ʷʢʠʡ ʤʘʻ ʙʫʪʠ ʚʠʱʠʤ ʟʘ ʪʠʩʢ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ ʥʘ ʚʝʣʠʯʠ-

ʥʫ, ʱʦ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʧʦʜʘʚʘʥʥʷ ʧʘʣʠʚʘ ʚ ʮʠʣʽʥʜʨʠ, ʘ 

ʡ ʚʽʜ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʱʦ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʯʝʨʝʟ ʧʦʨʦʞʥʠʥʠ ʥʠ-

ʟʴʢʦʛʦ ʪʠʩʢʫ ʇʅɺʊ (ʚʠʪʨʘʪʘ ʨʝʛʫʣʶʻʪʴʩʷ ʧʝʨʝʧʫʩʢʥʠʤ ʢʣʘʧʘ-

ʥʦʤ). ʏʘʩʪʠʥʘ ʧʘʣʠʚʘ, ʥʘʜʭʦʜʷʯʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʜʦ ʬʦʨʩʫ-

ʥʦʢ, ʚʧʦʨʩʢʫʻʪʴʩʷ ʚ ʮʠʣʽʥʜʨʠ ʜʚʠʛʫʥʘ, ʘ ʽʥʰʘ ʯʘʩʪʠʥʘ, ʧʨʦʭʦ-

ʜʷʯʠ ʯʝʨʝʟ ʧʦʨʦʞʥʠʥʠ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʇʅɺʊ, ʧʝʨʝʧʫʩʢʥʠʡ ʽ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʢʣʘʧʘʥʠ ʪʘ ʬʽʣʴʪʨ, ʥʘʜʭʦʜʠʪʴ ʫ ʙʘʢ. 

ʂʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʦʶ ʧʦʜʘʚʘʥʥʷ ʧʘʣʠʚʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʥʘ-

ʩʣʽʜʦʢ ʚʤʠʢʘʥʥʷ - ʚʽʜʤʠʢʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʢʣʘʧʘʥʽʚ ʽ 

ʝʣʝʢʪʨʦʥʘʩʦʩʽʚ. ʇʫʩʢ ʽ ʧʝʨʝʚʝʜʝʥʥʷ ʜʚʠʛʫʥʘ ʥʘ ɼʄɽ ʟʜʽʡʩ-

ʥʶʶʪʴ, ʧʝʨʝʤʠʢʘʶʯʠ ʨʝʛʫʣʷʪʦʨ ʚʠʜʫ ʧʘʣʠʚʘ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ 

ʢʘʙʽʥʽ ʘʚʪʦʤʦʙʽʣʷ, ʚ ʧʦʣʦʞʝʥʥʽ "ɼʄɽ", ʘ ʧʝʨʝʚʝʜʝʥʥʷ ʥʘ ʜʠʟʝ-

ʣʴʥʝ ʧʘʣʠʚʦ - ʧʝʨʝʤʠʢʘʶʯʠ ʨʝʛʫʣʷʪʦʨ ʫ ʧʦʣʦʞʝʥʥʷ "ɼʊ". ʇʨʠ 

ʮʴʦʤʫ ʘʚʪʦʤʘʪʠʯʥʦ ʫʧʦʨ ʨʝʡʢʠ ʇʅɺʊ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʥʘ ʟʤʝ-

ʥʰʝʥʥʷ ʧʦʜʘʚʘʥʥʷ ʧʘʣʠʚʘ. 

ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ, ʱʦ ʧʨʘʮʶʻ ʪʽʣʴʢʠ ʥʘ 

ɼʄɽ, ʚʨʘʭʦʚʫʚʘʣʠ ʮʽʣʫ ʥʠʟʢʫ ʦʙʩʪʘʚʠʥ. ʇʦ-ʧʝʨʰʝ, ɼʄɽ ʩʣʽʜ 

ʫʧʦʨʩʢʫʚʘʪʠ ʚ ʮʠʣʽʥʜʨʠ ʜʠʟʝʣʷ ʚ ʨʽʜʢʦʤʫ ʩʪʘʥʽ, ʜʣʷ ʯʦʛʦ ʪʨʝʙʘ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʚ ʩʠʩʪʝʤʽ ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ, ʱʦ ʧʝʨʝʚʠʱʫʻ 

ʪʠʩʢ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ ʚ ʩʘʤʽʡ ʥʘʛʨʽʪʽʡ ʟʦʥʽ ʧʽʜʢʘʧʦʪʥʦʛʦ ʧʨʦʩ-

ʪʦʨʫ ʥʘ ʚʝʣʠʯʠʥʫ ʥʝ ʤʝʥʰʝ 0,5 ʄʇʘ. ʂʦʨʦʪʰʠʡ ʽ ʰʠʨʰʠʡ ʬʘ-
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ʢʝʣ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʪʝʧʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ 

ʜʝʪʘʣʽ ʮʠʣʽʥʜʨʦʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ, ʜʦ ʧʝʨʝʛʨʽʚʘʥʥʷ ʜʝʪʘʣʝʡ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ. ʇʦ-ʜʨʫʛʝ, ʦʙ'ʻʤʥʘ ʚʝ-

ʣʠʯʠʥʘ ʮʠʢʣʦʚʦʛʦ ʧʦʜʘʚʘʥʥʷ ɼʄɽ ʤʘʻ ʙʫʪʠ ʟʙʽʣʴʰʝʥʘ ʥʝ ʤʝ-

ʥʰʝ ʥʽʞ ʚ 1,6 ʨʘʟʘ ʯʝʨʝʟ ʤʝʥʰʫ ʪʝʧʣʦʪʫ ʟʛʦʨʷʥʥʷ ʪʘ ʛʫʩʪʠʥʫ 

ʧʦʨʽʚʥʷʥʦ ʟ ʜʠʟʝʣʴʥʠʤ ʧʘʣʠʚʦʤ. ʂʨʽʤ ʪʦʛʦ, ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʠ-

ʱʝʥʦʛʦ ʩʪʠʩʢʫʚʘʥʥʷ ɼʄɽ, ʧʦʜʘʥʥʷ ʡʦʛʦ ʧʦʯʠʥʘʻʪʴʩʷ ʧʽʟʥʽʰʝ, 

ʦʪʞʝ, ʧʦʪʨʽʙʥʦ ʨʝʛʫʣʶʚʘʪʠ ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ. 

ʇʦ-ʪʨʝʪʻ, ʯʝʨʝʟ ʥʠʟʴʢʫ ʚ'ʷʟʢʽʩʪʴ ʽ ʥʝʟʘʜʦʚʽʣʴʥʽ ʤʘʩʪʠʣʴʥʽ ʚʣʘʩ-

ʪʠʚʦʩʪʽ ʚ ʧʘʣʠʚʦ ʩʣʽʜ ʫʚʦʜʠʪʠ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʩʘʜʢʠ. ʇʦ-

ʯʝʪʚʝʨʪʝ, ʦʩʢʽʣʴʢʠ ɼʄɽ ʩʧʨʠʯʠʥʶʻ ʨʫʡʥʫʚʘʥʥʷ ʛʫʤʦʚʠʭ ʚʠ-

ʨʦʙʽʚ, ʪʨʝʙʘ ʟʘʤʽʥʠʪʠ ʾʭ ʽʥʰʠʤʠ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʢʦʤʧʦʥʫʚʘʥʥʷ ʚʘʥʪʘʞʽʚʦʢ ʻ ʪʝ, ʱʦ ʙʘʣʦʥ ʽʟ 

ɼʄɽ ʤʦʥʪʫʶʪʴ ʟ ʧʨʘʚʦʛʦ ʙʦʢʫ ʥʝʩʫʯʦʾ ʨʘʤʠ, ʘ ʝʣʝʤʝʥʪʠ ʛʘʟʦ-

ʚʦʾ ʘʧʘʨʘʪʫʨʠ ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʤʦʪʦʨʥʦʤʫ ʱʠʪʽ ʡ ʫ ʧʽʜʢʘʧʦʪ-

ʥʦʤʫ ʧʨʦʩʪʦʨʽ. ɹʘʣʦʥ ʦʙʣʘʜʥʫʶʪʴ ʙʣʦʢʦʤ ʘʨʤʘʪʫʨʠ, ʟʘʧʨʘʚ-

ʣʷʶʪʴ ʚʠʥʦʩʥʠʤ ʟʘʧʨʘʚʥʠʤ ʧʨʠʩʪʨʦʻʤ. ʋ ʇʅɺʊ ɼʄɽ ʥʘʜʭʦ-

ʜʠʪʴ ʧʦ ʤʘʛʽʩʪʨʘʣʽ, ʥʘ ʷʢʽʡ ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʤʽʱʝʥʦ: ʢʫʣʴʦʚʠʡ 

ʢʣʘʧʘʥ, ʧʘʣʠʚʦʧʽʜʢʘʯʫʚʘʣʴʥʠʡ ʥʘʩʦʩ, ʜʘʪʯʠʢ ʪʠʩʢʫ, ʬʽʣʴʪʨ, 

ʢʦʥʪʨʦʣʴʥʘ ʪʦʯʢʘ ʟʘʤʽʨʫ ʪʠʩʢʫ ʡ ʟʘʧʽʨʥʠʡ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ 

ʢʣʘʧʘʥ. ʋ ʩʠʩʪʝʤʽ ʻ ʪʨʫʙʦʧʨʦʚʦʜʠ ʟʚʦʨʦʪʥʦʛʦ ʟʣʠʚʘʥʥʷ ɼʄɽ, 

ʦʜʠʥ ʽʟ ʷʢʠʭ ʟ'ʻʜʥʘʥʦ ʟ ʇʅɺʊ, ʨʝʜʫʢʮʽʡʥʠʤ ʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪ-

ʥʠʤ ʢʣʘʧʘʥʘʤʠ; ʜʨʫʛʠʡ - ʽʟ ʬʦʨʩʫʥʢʘʤʠ ʪʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ 

ʢʣʘʧʘʥʦʤ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʮʽʻʾ ʤʦʜʠʬʽʢʘʮʽʾ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ 

ʚʤʽʩʪ Nʆʭ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ ʟʥʠʟʠʚʩʷ ʚʪʨʠʯʽ - ʚʧ'ʷʪʝʨʦ, 

ʉʆ ʽ ʉʅ - ʥʘʧʦʣʦʚʠʥʫ, ʘ ʩʘʞʽ ʥʝʤʘʻ ʟʦʚʩʽʤ. ɼʚʠʛʫʥ ʟʘ ʪʦʢʩʠʯ-

ʥʽʩʪʶ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʚʧʠʩʫʻʪʴʩʷ ʚ ʥʦʨʤʠ ɭʚʨʦ-3, ʘ ʧʽʩʣʷ 

ʜʦʦʧʨʘʮʶʚʘʥʥʷ - ʽ ʚ ʥʦʨʤʠ ɭʚʨʦ-4. ʉʠʩʪʝʤʘ ʧʦʢʘʟʘʣʘ ʩʝʙʝ ʥʘ-

ʜʽʡʥʦʶ ʽ ʜʦʚʦʣʽ ʧʨʦʩʪʦʶ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ. 

ʋ ʪʨʘʚʥʽ 2005 ʨʦʢʫ ʟʘʚʝʨʰʠʚʩʷ ʧʝʨʰʠʡ ʝʪʘʧ ʝʢʩʧʣʫʘʪʘʮʽʡ-

ʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʜʦʩʣʽʜʥʠʭ ʩʝʨʽʡ ʘʚʪʦʤʦʙʽʣʽʚ ɿɯʃ-5301 ʥʘ 

ɼʄɽ ʟ ʧʘʣʠʚʥʦʶ ʘʧʘʨʘʪʫʨʦʶ ʪʨʴʦʭ ʨʽʟʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ. ʈʦ-

ʩʽʡʩʴʢʠʡ ʫʨʷʜ ʩʪʚʦʨʠʚ ʘʚʪʦʨʠʪʝʪʥʫ ʢʦʤʽʩʽʶ ʟ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʘʥʪʘʞʽʚʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ɼʄɽ. ʉʧʝʮʽʘʣʽʩʪʠ 
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ʢʦʤʽʩʽʾ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʜʘʣʠ "ʟʝʣʝʥʝ 

ʩʚʽʪʣʦ" ʨʦʟʚʠʪʢʫ ʜʘʥʦʛʦ ʥʘʧʨʷʤʫ ʚ ʩʪʦʣʠʮʽ, ʚʢʣʶʯʘʶʯʠ ʚʜʦʩ-

ʢʦʥʘʣʝʥʥʷ ʡ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦ-

ʙʽʣʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ɼʄɽ. ʆʩʦʙʣʠʚʦ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ ʚʜʘʣʫ 

ʢʦʥʩʪʨʫʢʮʽʶ ʜʚʦʧʘʣʠʚʥʦʾ ʩʭʝʤʠ ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʽʚ ʜʣʷ ʨʦʙʦ-

ʪʠ ʥʘ ɼʄɽ, ʷʢʘ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʾ ʤʝʨʝʞʽ ʟʘʧʨʘʚʦʢ ɼʄɽ ʧʦ-

ʣʝʛʰʫʻ ʝʢʩʧʣʫʘʪʘʮʽʶ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. 

ʆʩʥʦʚʥʠʡ ʨʝʟʫʣʴʪʘʪ - ʮʽ ʘʚʪʦʤʦʙʽʣʽ ʧʨʠʞʠʣʠʩʷ ʚ ʘʚʪʦʛʦʩ-

ʧʦʜʘʨʩʪʚʘʭ. ɺʦʜʽʾ, ʷʢʽ ʧʨʘʮʶʚʘʣʠ ʥʘ ɼʄɽ-ʤʘʰʠʥʘʭ, ʦʮʽʥʠʚʰʠ 

ʾʭʥʽ ʧʝʨʝʚʘʛʠ, ʥʘ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ ʧʝʨʝʭʦʜʠʪʠ ʚʞʝ ʥʝ ʭʦʯʫʪʴ, 

ʙʦ, ʢʨʽʤ ʝʢʦʣʦʛʽʯʥʠʭ ʧʝʨʝʚʘʛ, ʧʦʣʽʧʰʫʶʪʴʩʷ ʜʠʥʘʤʽʯʥʽ ʚʣʘʩ-

ʪʠʚʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ. ɼʚʠʛʫʥ ʥʘ ɼʄɽ ʜʦʙʨʝ ʟʘʧʫʩʢʘʻʪʴʩʷ ʚʟʠʤ-

ʢʫ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʽʥʫʩ 25...30Áʉ. ɼʦʩʪʘʪʥʽʡ ʽ ʟʘʧʘʩ ʭʦʜʫ: ʥʘ 

ɼʄɽ ʘʚʪʦʤʦʙʽʣʴ ʧʨʦʭʦʜʠʪʴ ʥʘ ʦʜʥʽʡ ʟʘʧʨʘʚʮʽ 600 ʢʽʣʦʤʝʪʨʽʚ. 

ʋ 2006 ʨʦʮʽ ʧʦʯʘʣʠ ʘʜʘʧʪʫʚʘʪʠ ʜʦ ʨʦʙʦʪʠ ʥʘ ɼʄɽ ʜʚʠʛʫʥʠ 

ʘʚʪʦʤʦʙʽʣʽʚ ʂʘʤɸɿ. ɿʙʝʨʽʛʰʠ ʽʟ ɿɯʃ-5301 ʦʜʥʘʢʦʚʫ ʧʨʠʥʮʠʧʦ-

ʚʫ ʜʚʦʧʘʣʠʚʥʫ ʩʭʝʤʫ ʞʠʚʣʝʥʥʷ, ʜʦʜʘʣʠ ʜʚʘ ʧʦʩʣʽʜʦʚʥʦ ʟ'ʻʜʥʘ-

ʥʽ ʙʘʣʦʥʠ ʜʣʷ ɼʄɽ ʦʙ'ʻʤʦʤ ʜʦ 380 ʣ, ʧʦʩʪʘʚʠʣʠ ʧʦʪʫʞʥʽʰʽ 

ʤʦʜʝʨʥʽʟʦʚʘʥʽ ʇʅɺʊ. ʊʘʢ, ʱʦʙ ʫʩʫʥʫʪʠ ʟʘʢʣʠʥʶʚʘʥʥʷ ʧʣʫʥ-

ʞʝʨʥʠʭ ʧʘʨ ʇʅɺʊ ʯʝʨʝʟ ʛʽʨʰʽ ʤʘʩʪʠʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ɼʄɽ, 

ʧʽʜʽʙʨʘʣʠ ʢʦʤʧʣʝʢʪ ʮʠʭ ʜʝʪʘʣʝʡ ʟ ʤʝʥʰʦʶ ʛʽʜʨʘʚʣʽʯʥʦʶ 

ʱʽʣʴʥʽʩʪʶ. ɼʣʷ ʚʽʜʚʝʜʝʥʥʷ ɼʄɽ, ʷʢʠʡ ʧʨʦʩʦʯʫʻʪʴʩʷ ʟ ʥʘʜʧʣʫ-

ʥʞʝʨʥʦʾ ʧʦʨʦʞʥʠʥʠ ʚ ʢʘʨʪʝʨ ʥʘʩʦʩʘ, ʥʘ ʙʽʯʥʽʡ ʧʦʚʝʨʭʥʽ ʧʣʫʥ-

ʞʝʨʽʚ ʟʨʦʙʠʣʠ ʢʽʣʴʮʝʚʫ ʢʘʥʘʚʢʫ, ʟ'ʻʜʥʘʥʫ ʟ ʜʦʜʘʪʢʦʚʦ ʧʨʦʩʚʝ-

ʨʜʣʝʥʠʤ ʢʘʥʘʣʦʤ ʫ ʚʪʫʣʮʽ ʧʣʫʥʞʝʨʘ. ʑʦʙ ʧʽʜʚʠʱʠʪʠ ʦʙ'ʻʤʥʝ 

ʧʦʜʘʚʘʥʥʷ ɼʄɽ, ʟʙʽʣʴʰʠʣʠ ʭʽʜ ʨʝʡʢʠ ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʚ ʨʦ-

ʙʦʯʦʤʫ ʜʽʘʧʘʟʦʥʽ. ɿʤʝʥʰʠʣʠ ʜʦ 12 ʄʇʘ, ʧʨʦʪʠ 18, ʪʠʩʢ ʧʦʯʘʪ-

ʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ɼʄɽ ʬʦʨʩʫʥʢʘʤʠ, ʚʜʚʽʯʽ ʟʤʝʥʰʠʣʠ ʚʝʣʠʯʠʥʫ 

ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʦʙ'ʻʤʫ ʥʘʛʥʽʪʘʣʴʥʠʭ ʢʣʘʧʘʥʽʚ ʫ ʇʅɺʊ. ʗʢ 

ʥʘʩʣʽʜʦʢ, ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʂʘʤɸɿ-740.30.260 ʩʪʘʥʦʚʠʪʴ 

240 ʢ. ʩ., ʧʦʚʥʘ ʤʘʩʘ ʘʚʪʦʨʝʬʨʠʞʝʨʘʪʦʨʘ - ʙʣʠʟʴʢʦ 24 ʪ, ʟʘʧʘʩ 

ʭʦʜʫ - 600 ʢʽʣʦʤʝʪʨʽʚ.  

ʉʝʨʡʦʟʥʽ ʨʦʙʦʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ɼʄɽ ʚʝʜʫʪʴ ʽ ʚ ʗʧʦʥʽʾ ʧʽʜ 

ʝʛʽʜʦʶ AIST (ʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʾ). ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʧʦʜʘʥʥʷ ɼʄɽ 
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ʚ ʇʅɺʊ ʥʘʛʘʜʫʻ ʨʦʟʨʦʙʢʠ ʨʦʩʽʡʩʴʢʠʭ ʚʯʝʥʠʭ. ʂʦʥʮʝʧʮʽʷ 

ʷʧʦʥʩʴʢʦʾ ʨʦʟʨʦʙʢʠ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʚ'ʷʟʘʥʥʷ ʢʽʣʴʢʦʭ ʟʘʚʜʘʥʴ: 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʧʣʦʪʚʦʨʥʦʾ ʟʜʘʪʥʦʩʪʽ ʡ ʪʨʠʚʘʣʦʩʪʽ ʚʧʦ-

ʨʩʢʫʚʘʥʥʷ ɼʄɽ, ʘʥʘʣʦʛʽʯʥʦ ʧʦʢʘʟʥʠʢʘʤ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠ-

ʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ; 

- ʜʦʩʷʛʥʝʥʥʷ ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘ 

ɼʄɽ, ʨʽʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʥʘ ʚʩʽʭ ʨʝʞʠʤʘʭ 

ʡʦʛʦ ʨʦʙʦʪʠ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ Forward FRR35J4S 

ʢʦʤʧʘʥʽʾ Isuzu - ʧʦʚʥʦʶ ʤʘʩʦʶ 8 ʪ, ʦʙʣʘʜʥʘʥʦʛʦ ʨʷʜʥʠʤ ʰʝʩ-

ʪʠʮʠʣʽʥʜʨʦʚʠʤ 180-ʩʠʣʴʥʠʤ ʜʠʟʝʣʝʤ 6HL1 ʨʦʙʦʯʠʤ ʦʙ'ʻʤʦʤ 

7,2 ʣ - ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʚʪʦʤʘʛʽʩʪʨʘʣʷʭ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʗʧʦʥʽʾ. ʈʽʚʝʥʴ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʽ ʰʫʤʫ ʤʝʥʰʠʡ ʟʘ ʧʝʨʝʜʙʘ-

ʯʫʚʘʥʽ ʯʠʥʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʥʦʨʤʘʤʠ ʚ ʢʨʘʾʥʽ. ʇʨʦʙʽʛ ʙʝʟ 

ʜʦʟʘʧʨʘʚʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 500 ʢʤ, ʘ ʨʦʙʦʪʘ ʇʅɺʊ ʥʝ ʤʘʣʘ ʥʘ-

ʨʽʢʘʥʴ. ʆʪʞʝ, ʨʦʟʨʦʙʥʠʢʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʘʚʪʦʤʦʙʽʣʴ, ʦʙʣʘʜʥʘ-

ʥʠʡ ʩʠʩʪʝʤʦʶ ʞʠʚʣʝʥʥʷ ʟ ɼʄɽ, ʟʫʤʽʻ ʟʘʡʥʷʪʠ ʩʚʦʶ ʥʽʰʫ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʨʠʥʢʫ ʢʨʘʾʥʠ. 

ɼʦ ʨʽʜʢʠʭ ʙʽʦʧʘʣʠʚ ʪʘʢʦʞ ʚʽʜʥʦʩʠʪʴʩʷ ʙʽʦʜʠʟʝʣʴ.  

ɹʽʦʜʠʟʝʣʴ - ʮʝ ʨʽʜʠʥʘ ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ. ʄʘʡʞʝ ʥʝ ʟʤʽʰʫ-

ʻʪʴʩʷ ʟ ʚʦʜʦʶ, ʤʘʻ ʚʠʩʦʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʢʠʧʽʥʥʷ ʪʘ ʥʠʟʴʢʫ 

ʧʨʫʞʥʽʩʪʴ ʧʘʨʠ. ɺʽʜʥʦʩʥʦ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʡʤʘʥʥʷ ʙʦ̔-

ʜʠʟʝʣʶ 150 ÁC ʨʦʙʠʪʴ ʧʘʣʠʚʦ ʜʦʩʠʪʴ ʙʝʟʧʝʯʥʠʤ ʫ ʧʣʘʥʽ ʧʨʦ-

ʪʠʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ. ɻʫʩʪʠʥʘ ʙʽʦʜʠʟʝʣʶ 0,86 ʛ/ʩʤį. ɺʠʛʦʪʦʚ-

ʣʝʥʠʡ ʽʟ ʥʝʟʘʙʨʫʜʥʝʥʦʾ ʩʠʨʦʚʠʥʠ, ʙʽʦʜʠʟʝʣʴ ʻ ʥʝʪʦʢʩʠʯʥʠʤ. 

ɺ'ʷʟʢʽʩʪʴ ʙʦ̔ʜʠʟʝʣʶ ʪʘ ʟʚʠʯʘʡʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ ʦʜʥʘ-

ʢʦʚʘ. 

ɼʣʷ ʧʦʟʥʘʯʝʥʥʷ ʧʘʣʠʚʘ, ʱʦ ʤʽʩʪʠʪʴ ʙʽʦʜʠʟʝʣʴ ʟʘʩʪʦʩʦʚʫʻʪʴ-

ʩʷ ʣʽʪʝʨʘ çɺè. ɺ100 ð 100 % ʙʽʦʜʠʟʝʣʶ. ɺ20 ð 20 % ʙʽʦʜʠʟʝ-

ʣʶ, 80 % ʟʚʠʯʘʡʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʦʪʨʠʤʘʥʥʷ ʙʽʦʜʠʟʝʣʶ ʻ ʧʝʨʝʝ-

ʪʝʨʠʬʽʢʘʮʽʷ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ [53]. 

ʇʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʜʠʟʝʣʶ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠ-

ʛʣʷʜʽ ʥʘʩʪʫʧʥʦʾ ʨʝʘʢʮʽʾ: 

 

http://uk.wikipedia.org/wiki/%D0%A0%D1%96%D0%B4%D0%B8%D0%BD%D0%B0
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0_%D0%BA%D0%B8%D0%BF%D1%96%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0_%D0%B7%D0%B0%D0%B9%D0%BC%D0%B0%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%93%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0
http://uk.wikipedia.org/wiki/%D0%92%27%D1%8F%D0%B7%D0%BA%D1%96%D1%81%D1%82%D1%8C


 144 
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  32COORCH                                              32 ROOCCH -=                                            
 

 

 

ʜʝ R1, R2, R3 - ʜʦʚʛʽ ʣʘʥʮʶʛʠ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʪʘ ʚʦʜʥʶ 

ʗʢ ʢʘʪʘʣʽʟʘʪʦʨ, ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʽʜʨʦʢʩʠʜ ʥʘ-

ʪʨʽʶ ʘʙʦ ʢʘʣʽʶ. ʏʘʩ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʨʝʘʢʮʽʾ ʚʽʜ 1 ʜʦ 8 ʛʦʜʠʥ. 

ʅʘʡʰʚʠʜʰʝ ʨʝʘʢʮʽʷ ʧʨʦʪʽʢʘʻ ʧʨʠ 70 °C (ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ 

ʩʧʠʨʪʫ). ɿʽ ʟʤʝʥʰʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 10 °C ʰʚʠʜʢʽʩʪʴ ʨʝʘ-

ʢʮʽʾ ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ ʚʜʚʽʯʽ. ʆʜʥʘʢ, ʽʩʥʫʻ ʜʫʤʢʘ, ʱʦ ʙʝʟʧʝʯʥʽʰʝ 

ʧʨʦʚʦʜʠʪʠ ʨʝʘʢʮʽʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 55 °C. 

ʍʽʤʽʯʥʦ, ʧʝʨʝʝʪʝʨʠʬʽʢʦʚʘʥʠʡ ʙʽʦʜʠʟʝʣʴ - ʮʝ ʩʫʤʽʰ ʤʦʥʦ-

ʘʣʢʽʣʦʚʠʭ ʝʬʽʨʽʚ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʜʣʷ ʚʠʨʦ-

ʙʥʠʮʪʚʘ ʤʝʪʠʣʦʚʠʭ ʝʬʽʨʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʥʦʣʫ ʪʘʢ, ʷʢ ʚʽʥ 

ʻ ʥʘʡʜʝʰʝʚʰʠʤ ʟʽ ʩʧʠʨʪʽʚ, ʭʦʯʘ ʝʪʘʥʦʣ ʪʝʞ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠʩʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʪʠʣʦʚʠʭ ʝʬʽʨʽʚ ʙʽʦʜʠʟʝʣʶ. ʊʘʢ ʩʘ-

ʤʦ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚʠʱʽ ʩʧʠʨʪʠ ʽʟʦʧʨʦʧʘʥʦʣ ʪʘ ʙʫ-

ʪʘʥʦʣ. ʇʦʙʽʯʥʠʤ ʧʨʦʜʫʢʪʦʤ ʧʝʨʝʝʪʝʨʠʬʽʢʘʮʽʾ ʻ ʛʣʽʮʝʨʠʥ. 

ɺʧʝʨʰʝ ʧʝʨʝʝʪʝʨʠʬʽʢʘʮʠʷ ʨʦʩʣʠʥʥʠʭ ʞʠʨʽʚ ʙʫʣʘ ʟʜʽʡʩʥʝʥʘ 

ʫ 1853 ʨʦʮʽ ʚʯʝʥʠʤʠ ɽ. ɼʘʬʬʽ ʪʘ ɾ. ʇʘʪʨʽʢʦʤ ʟʘʜʦʚʛʦ ʜʦ ʟʘʧʫ-

ʩʢʫ ʧʝʨʰʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ. 10 ʯʝʨʚʥʷ 1893 ʨʦʢʫ ʫ ʤʽʩʪʽ 

ɸʫˇʩʙʫʨʛ (ʅʽʤʝʯʯʠʥʘ) ʈʫʜʦʣʴʬ ɼʠʟʝʣʴ ʚʠʧʨʦʙʫʚʘʚ ʩʚʽʡ ʧʝʨ-

ʰʠʡ ʦʜʥʦʮʠʣʽʥʜʨʦʚʠʡ ʜʚʠʛʫʥ, ʷʢʠʡ ʙʫʚ ʟʘʚʜʦʚʞʢʠ 3ʤ ʪʘ ʚʘ-

ʞʠʚ 4,5 ʪʦʥʠ. ɼʚʠʛʫʥ ʚʠʙʫʭʥʫʚ ʪʘ ʣʝʜʴ ʥʝ ʚʙʠʚ ʚʠʥʘʭʽʜʥʠʢʘ. 

ʅʘ ʟʛʘʜʢʫ ʧʨʦ ʧʦʜʽʶ, 10 ʯʝʨʚʥʷ ʧʨʦʛʦʣʦʰʝʥʦ çʄʽʞʥʘʨʦʜʥʠʤ 

ʜʥʝʤ ʙʽʦʜʠʟʝʣʶè. ʋ 1900 ʨʦʮʽ ʥʘ ɺʩʝʩʚʽʪʥʽʡ ʚʠʩʪʘʚʮʽ ʚ ʇʘʨʠʞʽ 

ɼʠʟʝʣʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚʰʠ ʩʚʽʡ ʜʚʠʛʫʥ, ʦʪʨʠʤʘʚ ʛʦʣʦʚʥʫ ʥʘ-

ʛʦʨʦʜʫ. 

ɼʠʟʝʣʴ ʚʽʨʠʚ, ʱʦ ʤʘʡʙʫʪʥʻ ʜʣʷ ʡʦʛʦ ʜʚʠʛʫʥʽʚ ʩʪʦʾʪʴ ʟʘ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʧʘʣʠʚʘ. ʋ 1912 ʨʦʮʽ ʚʽʥ ʩʢʘʟʘʚ ñʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʩʣʠʥʥʠʭ ʞʠʨʽʚ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʣʠʚʘ ʤʦʞʝ ʚʠʜʘʚʘʪʠʩʴ 

ʥʝʩʫʪʪʻʚʠʤ ʟʘʨʘʟ, ʘʣʝ ʟ ʧʣʠʥʦʤ ʯʘʩʫ ʪʘʢʽ ʞʠʨʠ ʤʦʞʫʪʴ ʩʪʘʪʠ 

(ʢʘʪʘʣʽʟʘʪʦʨ) 

ʪʨʠʛʣʽʮʝʨʠʥ       ʤʝʪʘʥʦʣ             ʛʣʽʮʝʨʠʥ                      ʩʫʤʽʰ ʝʬʽʨʽʚ                    

                                                                                    ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

http://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B0%D0%BB%D1%96%D0%B7%D0%B0%D1%82%D0%BE%D1%80
http://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%B4%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%B4_%D0%BD%D0%B0%D1%82%D1%80%D1%96%D1%8E
http://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%B4%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%B4_%D0%BD%D0%B0%D1%82%D1%80%D1%96%D1%8E
http://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D1%96%D0%B9
http://uk.wikipedia.org/wiki/%D0%95%D1%84%D1%96%D1%80%D0%B8
http://uk.wikipedia.org/wiki/%D0%96%D0%B8%D1%80%D0%BD%D1%96_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B8
http://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B8%D0%BB%D0%BE%D0%B2%D0%B8%D0%B9_%D1%81%D0%BF%D0%B8%D1%80%D1%82
http://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%80%D1%82
http://uk.wikipedia.org/wiki/%D0%95%D1%82%D0%B0%D0%BD%D0%BE%D0%BB
http://uk.wikipedia.org/wiki/%D0%A0%D1%83%D0%B4%D0%BE%D0%BB%D1%8C%D1%84_%D0%94%D0%B8%D0%B7%D0%B5%D0%BB%D1%8C
http://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B8%D0%B6
http://uk.wikipedia.org/wiki/%D0%91%D1%96%D0%BE%D0%BF%D0%B0%D0%BB%D0%B8%D0%B2%D0%BE
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ʥʘʩʪʽʣʴʢʠ ʞ ʚʘʞʣʠʚʠʤʠ, ʷʢ ʧʨʦʜʫʢʪʠ ʟ ʥʘʬʪʠ ʪʘ ʚʫʛʽʣʴʥʦʾ 

ʩʤʦʣʠ ʚ ʥʘʰ ʯʘʩò. 

ʇʨʦʪʷʛʦʤ 1920-ʭ, ʚʠʨʦʙʥʠʢʠ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʧʝʨʝʦʨʽʻ-

ʥʪʫʚʘʣʠ ʩʚʦʾ ʜʚʠʛʫʥʠ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚʠ-

ʛʦʪʦʚʣʝʥʦʛʦ ʟ ʥʘʬʪʠ, ʱʦ ʤʘʻ ʤʝʥʰʫ ʚ'ʷʟʢʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʨʦʩ-

ʣʠʥʥʠʤʠ ʞʠʨʘʤʠ. ʅʘʬʪʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʩʧʨʦʤʦʛʣʘʩʷ ʟʜʽʡʩ-

ʥʠʪʠ ʚʪʦʨʛʥʝʥʥʷ ʥʘ ʧʘʣʠʚʥʠʡ ʨʠʥʦʢ, ʦʩʢʽʣʴʢʠ ʚʠʨʦʙʥʠʮʪʚʦ 

ʧʘʣʠʚʘ ʟ ʥʘʬʪʠ ʙʫʣʦ ʟʥʘʯʥʦ ʜʝʰʝʚʰʠʤ ʥʽʞ ʟ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʨʦ-

ʚʠʥʠ. ʗʢ ʥʘʩʣʽʜʦʢ, ʙʘʛʘʪʦʨʽʯʥʠʡ ʟʘʥʝʧʘʜ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘ-

ʣʠʚʘ. ʃʠʰʝ ʥʝʱʦʜʘʚʥʦ ʥʘ ʪʣʽ ʟʘʥʝʧʦʢʦʻʥʥʷ ʩʪʘʥʦʤ ʜʦʚʢʽʣʣʷ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʨʽʟʥʠʮʽ ʫ ʚʘʨʪʦʩʪʽ, ʙʽʦʧʘʣʠʚʦ ʪʘʢʝ ʷʢ ʙʽʦʜʠʟʝʣʴ 

ʩʪʘʣʦ ʨʝʘʣʴʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʝʪʝʨʠʬʽʢʦʚʘʥʦʾ ʩʦ-

ʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʷʢʦʩʪʽ ʜʦ ʩʪʘʥʜʘʨʪʽʚ ʟʚʠʯʘʡ-

ʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʧʦʯʘʣʠʩʷ ʫ ʇɸʈ ʫ 1979, ʘ ʫ 1983 ʨʝ-

ʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦ-

ʮʝʩ ʜʦʟʚʦʣʷʚ ʚʠʛʦʪʦʚʣʷʪʠ ʙʽʦʜʠʟʝʣʴ, ʷʢʽʩʪʴ ʷʢʦʛʦ ʚʽʜʧʦʚʽʜʘʣʘ 

ʥʦʨʤʘʤ ʟʚʠʯʘʡʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ. ɸʚʩʪʨʘʣʽʡʩʴʢʘ ʢʦʤ-

ʧʘʥʽʷ Gaskoks, ʦʪʨʠʤʘʣʘ ʪʝʭʥʦʣʦʛʽʶ ʚʽʜ ʧʽʚʜʝʥʥʦʘʬʨʠʢʘʥʩʴ-

ʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʪʘ ʩʧʦʨʫʜʠʣʘ ʧʝʨʰʠʡ ʧʽʣʦʪʥʠʡ ʟʘʚʦʜ ʜʣʷ ʚʠ-

ʨʦʙʥʠʮʪʚʘ ʙʽʦʜʠʟʝʣʷ ʚ ʣʠʩʪʦʧʘʜʽ 1987, ʘ ʧʝʨʰʠʡ ʟʘʚʦʜ ʜʣʷ ʤʘ-

ʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʚ ʟʘʧʫʱʝʥʠʡ ʫ ʢʚʽʪʥʽ 1989 (ʟ ʟʜʘʪʥʽʩʪʶ 

ʧʝʨʝʨʦʙʣʷʪʠ 30 000 ʪʦʥ ʨʘʧʩʫ ʥʘ ʨʽʢ). 

ʇʨʦʪʷʛʦʤ 1990-ʭ, ʟʘʚʦʜʠ ʙʫʣʠ ʩʧʦʨʫʜʞʝʥʥʽ ʫ ʙʘʛʘʪʴʦʭ ɭʚ-

ʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ, ʟʦʢʨʝʤʘ ʏʝʭʽʾ, ʅʽʤʝʯʯʠʥʽ ʪʘ ʐʚʝʮʽʾ. 

ʌʨʘʥʮʽʷ ʨʦʟʧʦʯʘʣʘ ʚʣʘʩʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʙʽʦʜʠʟʝʣʶ ʟ ʨʘʧʩʦʚʦʾ 

ʦʣʽʾ: ʫ ʟʚʠʯʘʡʥʝ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ ʜʦʜʘʻʪʴʩʷ 5 % ʙʽʦʜʠʟʝʣʶ, ʘ ʫ 

ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨ-

ʪʦʤ 30 %. ʊʨʠʚʘʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 50 % ʙʽʦ-

ʜʠʟʝʣʶ. ʊʠʤ ʯʘʩʦʤ, ʢʨʘʾʥʠ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʨʦʟʧʦʯʠʥʘʶʪʴ ʨʦʟ-

ʚʠʚʘʪʠ ʚʣʘʩʥʝ ʚʠʨʦʙʥʠʮʪʚʦ: ʚ 1998 ɸʚʩʪʨʽʡʩʴʢʠʡ ɹʽʦʜʠʟʝʣʴ-

ʥʠʡ ɯʥʩʪʠʪʫʪ ʚʠʟʥʘʯʠʚ 21 ʢʨʘʾʥʫ ʜʝ ʻ ʢʦʤʝʨʮʽʡʥʽ ʧʨʦʝʢʪʠ ʟ ʚʠ-

ʨʦʙʥʠʮʪʚʘ ʙʽʦʜʠʟʝʣʶ. 

ɺ ʚʝʨʝʩʥʽ 2005 ʄʽʥʥʝʩʦʪʘ ʩʪʘʣʘ ʧʝʨʰʠʤ ʰʪʘʪʦʤ ʫ ʉʐɸ ʚ 

ʷʢʦʤʫ ʟʘʢʦʥʦʜʘʚʯʦ ʚʩʪʘʥʦʚʣʝʥʘ ʥʦʨʤʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ ʜʦ-

http://uk.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BD%D1%8F%D1%88%D0%BD%D0%B8%D0%BA
http://uk.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BD%D1%8F%D1%88%D0%BD%D0%B8%D0%BA
http://uk.wikipedia.org/wiki/%D0%90%D0%B2%D1%81%D1%82%D1%80%D0%B0%D0%BB%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%A0%D0%B0%D0%BF%D1%81
http://uk.wikipedia.org/wiki/%D0%A7%D0%B5%D1%85%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%9D%D1%96%D0%BC%D0%B5%D1%87%D1%87%D0%B8%D0%BD%D0%B0
http://uk.wikipedia.org/wiki/%D0%A8%D0%B2%D0%B5%D1%86%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BD%D1%86%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%BD%D0%BD%D0%B5%D1%81%D0%BE%D1%82%D0%B0
http://uk.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
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ʟʚʦʣʝʥʦ ʧʨʦʜʘʞ ʣʠʰʝ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚʤʽʩʪ ʙʽʦʜʠʟʝʣʶ ʚ 

ʷʢʦʤʫ ʥʝ ʤʝʥʰʠʡ 2 %. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʤʽʣʴʡʦʥʠ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ɭʚʨʦʧʽ ʧʨʘ-

ʮʶʶʪʴ ʥʘ ʙʽʦʜʠʟʝʣʽ. ɺʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ 

(ɺ100) ʘʙʦ, ʷʢ ʩʫʤʽʰ ʟ ʥʘʬʪʦʚʠʤ ʜʠʟʝʣʴʥʠʤ ʧʘʣʠʚʦʤ. ʏʠʩʪʠʡ, 

ʙʝʟ ʜʦʤʽʰʦʢ ʙʽʦʜʠʟʝʣʴ ʤʦʞʝ ʟʘʣʠʚʘʪʠʩʴ ʜʦ ʙʘʢʫ ʙʫʜʴ-ʷʢʦʛʦ 

ʜʠʟʝʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ɼʦ ʧʨʝʚʘʛ ʽ ʥʝʜʦʣʽʢʽʚ ʜʘʥʦʛʦ ʧʘʣʠʚʘ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫ-

ʧʥʽ: 

- ʙʽʦʜʠʟʝʣʴ ʨʦʟ'ʾʜʘʻ ʧʨʦʢʣʘʜʢʠ ʪʘ ʪʨʫʙʢʠ ʟ ʥʘʪʫʨʘʣʴʥʦʾ 

ʛʫʤʠ (ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʚʠʛʫʥʘʭ ʚʠʛʦʪʦʚʣʝʥʠʭ 

ʜʦ 1992); 

- ʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʟʤʘʱʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʙʽʦʜʠʟʝʣʶ ʧʦ-

ʨʽʚʥʷʥʦ ʟʽ ʟʚʠʯʘʡʥʠʤ ʜʠʟʝʣʴʥʠʤ ʧʘʣʠʚʦʤ, ʱʦ ʩʧʨʠʷʻ ʪʨʠʚʘʣʽ-

ʰʦʤʫ çʞʠʪʪʶè ʬʦʨʩʫʥʦʢ; 

- ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʚʠʯʘʡʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʫ ʜʚʠ-

ʛʫʥʽ ʪʘ ʧʘʣʠʚʥʠʭ ʪʨʫʙʢʘʭ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘʣʽʪ. ʇʨʠ ʧʝʨʝʭʦʜʽ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʜʠʟʝʣʶ ʮʝʡ ʥʘʣʽʪ ʨʫʡʥʫʻʪʴʩʷ (ʪʘʢ, ʷʢ ʙʽʦʜʠ-

ʟʝʣʴ ʢʨʘʱʠʡ ʨʦʟʯʠʥʥʠʢ ʥʽʞ ʟʚʠʯʘʡʥʝ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ) ʽ ʟʘ-

ʩʤʽʯʫʻ ʧʘʣʠʚʥʽ ʬʽʣʴʪʨʠ ʪʘ ʽʥʞʝʢʪʦʨʠ. ʊʦʤʫ ʧʨʠ ʧʨʦʙʽʛʫ 

1000é1500 ʢʤ ʟ ʤʦʤʝʥʪʫ ʧʝʨʝʭʦʜʫ ʥʘ ʙʽʦʜʠʟʝʣʴ ʨʝʢʦʤʝʥʜʫ-

ʻʪʴʩʷ ʟʘʤʽʥʘ ʧʘʣʠʚʥʠʭ ʬʽʣʴʪʨʽʚ. 

ʇʦʨʽʚʥʷʥʦ ʟʽ ʟʚʠʯʘʡʥʠʤ ʜʠʟʝʣʝʤ ʙʽʦʜʠʟʝʣʴ ʤʘʻ ʧʝʨʝʚʘʛʫ 

ʫ ʪʦʤʫ, ʱʦ ʧʨʠ ʡʦʛʦ ʟʛʦʨʷʥʥʽ ʚʠʜʽʣʷʻʪʴʩʷ ʪʽʣʴʢʠ ʪʘʢʘ ʢʽʣʴʢʽʩʪʴ 

ʉʆ2, ʷʢʫ ʨʦʩʣʠʥʠ ʚʟʷʣʠ ʟ ʘʪʤʦʩʬʝʨʠ. ʋ ʪʘʙʣʠʮʽ 8.2 ʧʨʠʚʝʜʝʥʽ 

ʜʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥ, ʷʢʽ ʚʠʜʽʣʷʶʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

100 ʣ ʟʚʠʯʘʡʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʽ 100 ʣ ʪʘʢʦʾ ʞ ʢʽʣʴʢʦʩʪʽ 

ʙʽʦʣʦʛʽʯʥʦʛʦ [54]. 

ʌʽʥʘʥʩʦʚʘʥʽ ʚʠʨʦʙʥʠʢʘʤʠ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʧʨʦʚʽʚʰʠ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʜʦʚʦʜʷʪʴ, ʱʦ ʜʣʷ ʜʚʠʛʫʥʽʚ, ʟʚʠʯʘʡʥʝ ʜʠʟʝʣʴʥʝ ʧʘ-

ʣʠʚʦ ʻ ʢʨʘʱʠʤ ʥʽʞ ʙʽʦʜʠʟʝʣʴ. ɸʣʝ ʮʝ ʟʘʧʝʨʝʯʫʶʪʴ ʥʝʟʘʣʝʞʥʽ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʽ ʧʦʤʽʪʠʣʠ, ʱʦ ʙʽʦʜʠʟʝʣʴ ʟʤʝʥʰʫʻ ʩʧʨʘʮʶʚʘʥʥʷ 

ʜʚʠʛʫʥʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʘ ʷʢʦʾ ʯʠʩʪʠʡ (ɺ100) ʙʽʦʜʠʟʝʣʴ ʧʦʯʠʥʘʻ 

ʛʫʩʥʫʪʠ ʟʥʘʯʥʦ ʢʦʣʠʚʘʻʪʴʩʷ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʫʤʽʰʽ ʝʬʽʨʽʚ, ʘ ʚʽ-
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ʜʧʦʚʽʜʥʦ ʽ ʚʽʜ ʩʠʨʦʚʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʜʣʷ ʚʠʨʦʙʥʠʮ-

ʪʚʘ ʧʘʣʠʚʘ. ʅʘʧʨʠʢʣʘʜ, ʙʽʦʜʠʟʝʣʴ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʠʡ ʽʟ ʧʝʚʥʠʭ 

ʨʽʟʥʦʚʠʜʽʚ ʢʘʥʦʣʠ ʧʦʯʠʥʘʻ ʛʫʩʥʫʪʠ ʧʨʠ ī10 ÁC, ʘ ʙʽʦʜʠʟʝʣʴ 

ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ ʪʚʘʨʠʥʥʠʭ ʞʠʨʽʚ ʩʪʘʻ ʛʝʣʝʧʦʜʽʙʥʠʤ ʧʨʠ 

+16 ÁC. ɺʟʠʤʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ ʙʽʦ-

ʜʠʟʝʣʴ, ʱʦ ʤʽʩʪʠʪʴ ʜʦʤʽʰʢʠ ʢʦʪʨʽ ʟʥʘʯʥʦ ʟʥʠʞʫʶʪʴ ʪʝʤʧʝʨʘ-

ʪʫʨʫ ʟʘʛʫʩʥʝʥʥʷ ʙʽʦʜʠʟʝʣʶ. 

ʊʘʙʣʠʮʷ 8.2 

ɽʤʽʩʽʷ ʨʝʯʦʚʠʥ ʥʘ 100 ʣʽʪʨʽʚ ʧʘʣʠʚʘ [54] 

ʇʦʢʘʟʥʠʢ ɼʠʟʝʣʴʥʝ  

ʧʘʣʠʚʦ 

ɹʽʦʜʠʟʝʣʴʥʝ 

 ʧʘʣʠʚʦ 

ɺʠʜʦʙʫʪʦʢ ʥʘʬʪʠ, ʚʠʨʦʱʫʚʘʥʥʷ ʨʽʧʘʢʫ,  

ʚʠʨʦʙʥʠʮʪʚʦ ʧʘʣʠʚʘ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ɺʠʪʨʘʪʠ ʥʘʬʪʠ, ʣ 117 20 

ɺʠʜʽʣʝʥʥʷ ʉʆ2, ʢʛ 38 45 

ɺʠʜʽʣʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʜʣʷ            

ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʛʘʟʽʚ                

(ʷʢ ʝʢʚʽʚʘʣʝʥʪ ʉʆ2) 

15 11 

ɺʠʜʽʣʝʥʥʷ Sʆ2, ʢʛ 0,17 0,06 

ʩʧʘʣʶʚʘʥʥʷ 

ɺʠʜʽʣʝʥʥʷ ʉʆ2, ʢʛ 265  

ɺʠʜʽʣʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʜʣʷ             

ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʛʘʟʽʚ 

(ʷʢ ʝʢʚʽʚʘʣʝʥʪ ʉʆ2) 

58 57 

ɺʠʜʽʣʝʥʥʷ Sʆ2, ʢʛ 0,33 - 

 

ʑʦʜʦ ʋʢʨʘʾʥʠ, ʪʦ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ ʙʽʦʜʠʟʝʣʴʥʦʾ ʛʘʣʫʟʽ 

ʣʠʰʝ ʧʦʯʠʥʘʻʪʴʩʷ. ʇʦʧʨʠ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ, ʧʨʦʪʷʛʦʤ ʦʩʪʘʥ-

ʥʽʭ ʨʦʢʽʚ, ʦʙʩʷʛʽʚ ʚʠʨʦʱʝʥʦʛʦ ʨʽʧʘʢʫ (ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʜʠʟʝʣʶ ʚ ʋʢʨʘʾʥʽ), ʣʝʚʦʚʘ ʡʦʛʦ ʯʘʩʪʠʥʘ ʝʢʩ-

ʧʦʨʪʫʻʪʴʩʷ ʚ ʢʨʘʾʥʠ ɭʚʨʦʧʠ, ʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʝʨʦ-

ʙʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʋʢʨʘʾʥʽ.  

ʇʦʪʝʥʮʽʘʣ ʨʦʩʣʠʥʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʙʽʦʤʘʩʠ ʚ 

ʋʢʨʘʾʥʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣ.8.3 ʪʘ ʥʘ ʨʠʩ.8.3 ï 

ʨʠʩ.8.6 [35]. 
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ʊʘʙʣʠʮʷ 8.3 

ʇʦʪʝʥʮʽʘʣ ʨʦʩʣʠʥʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ  

ʙʽʦʤʘʩʠ ʚ ʋʢʨʘʾʥʽ [35] 
ʆʙʣʘʩʪʴ ɹʽʦʤʘʩʘ 

ʟʝʨʥʦʚʦ-

ʙʦʙʦʚʠʭ 

ʢʫʣʴʪʫʨ, 

ʪʠʩ. 

ʄɺʪ 

ʛʦʜ/ʨʽʢ 

 ɹʽʦʤʘʩʘ     

 ʩʦʥʷʰʥʠʢʘ, 

ʪʠʩ. ʄɺʪ 

ʛʦʜ/ʨʽʢ 

ʈʦʩʣʠʥʥʽ 

ʚʽʜʭʦʜʠ 

ʢʫʢʫʨʫʜʟʠ, 

ʪʠʩ. ʄɺʪ 

ʛʦʜ/ʨʽʢ 

ʈʦʩʣʠʥʥʽ 

ʚʽʜʭʦʜʠ ʦʚʦ-

ʯʽʚ ʚʽʜʢʨʠʪʦ-

ʛʦ ʽ ʟʘʢʨʠʪʦ-

ʛʦ ʛʨʫʥʪʫ, 

ʪʠʩ. ʄɺʪ 

ʛʦʜ/ʨʽʢ 

ɺʽʥʥʠʮʴʢʘ 2400 1197 2780 440 

ɺʦʣʠʥʩʴʢʘ 200 0 170 200 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 1040 6232 5940 820 

ɼʦʥʝʮʴʢʘ 360 5244 3330 1060 

ɾʠʪʦʤʠʨʩʴʢʘ 470 3 320 300 

ɿʘʢʘʨʧʘʪʩʴʢʘ 70 23 710 210 

ɿʘʧʦʨʽʟʴʢʘ 660 5720 3180 580 

ɯʚʘʥʦ- 

ʌʨʘʥʢʽʚʩʴʢʘ 150 0 360 190 

ʂʠʾʚʩʴʢʘ 1140 88 1530 910 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 950 4346 3580 310 

ʃʫʛʘʥʩʴʢʘ 820 4320 2090 570 

ʃʴʚʽʚʩʴʢʘ 170 0 270 310 

ʄʠʢʦʣʘʾʚʩʴʢʘ 740 3598 1470 490 

ʆʜʝʩʴʢʘ 1160 4484 3560 850 

ʇʦʣʪʘʚʩʴʢʘ 1830 2843 3660 500 

ʈʽʚʥʝʥʩʴʢʘ 200 0 310 230 

ʉʫʤʩʴʢʘ 1120 488 1290 330 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ 1110 0 670 240 

ʍʘʨʢʽʚʩʴʢʘ 1210 4466 2990 580 

ʍʝʨʩʦʥʩʴʢʘ 570 2260 2300 700 

ʍʤʝʣʴʥʠʮʴʢʘ 1480 6 2490 330 

ʏʝʨʢʘʩʴʢʘ 1740 1466 3550 600 

ʏʝʨʥʽʚʝʮʴʢʘ 290 7 1490 230 

ʏʝʨʥʽʛʽʚʩʴʢʘ 700 71 950 360 

ɸʈ ʂʨʠʤ 130 1102 960 730 

ɺʩɹʦʛʦ 21110 47964 49950 12070 



 149 

 
 

 

ʈʠʩ.8.3. ʇʦʪʝʥʮʽʘʣ ʙʽʦʤʘʩʠ ʟʝʨʥʦʚʦ-ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ, ʪʠʩ.ʄɺʪ ʛʦʜ/ʨʽʢ 

 

 
 

 

ʈʠʩ.8.4. ʇʦʪʝʥʮʽʘʣ ʙʽʦʤʘʩʠ ʩʦʥʷʰʥʠʢʘ,ʪʠʩ. ʄɺʪ ʛʦʜ/ʨʽʢ  

ʂʠʾʚ 

 

 < 500 

 

1000-1500 

 

500-1000 

 

1500-2000 

 

>2000 

 

ʂʠʾʚ 

 

 < 500 

 

2000-3000 

 

1000-2000 

 

3000-6000 

 

>6000 
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ʈʠʩ.8.5. ʇʦʪʝʥʮʽʘʣ ʙʽʦʤʘʩʠ ʚʽʜʭʦʜʽʚ ʢʫʢʫʨʫʜʟʠ, ʪʠʩ. ʄɺʪ ʛʦʜ/ʨʽʢ  

 

 
 

 

ʈʠʩ.8.6. ʇʦʪʝʥʮʽʘʣ ʙʽʦʤʘʩʠ ʚʽʜʭʦʜʽʚ ʦʚʦʯʽʚ, ʪʠʩ. ʄɺʪ ʛʦʜ/ʨʽʢ  

ʂʠʾʚ 

 

 < 1000 

 

2000-3000 

 

1000-2000 

 

3000-5000 

 

>5000 

 

ʂʠʾʚ 

 

 < 300 

 

500-1000 

 

300-500 

 

>1000 
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ʑʦʜʦ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ, ʪʦ ʚʦʥʦ ʫ ʩʚʦʻʤʫ ʧʦʯʘʪʢʦʚʦʤʫ 

ʚʠʛʣʷʜʽ ʜʦʙʨʝ ʟʥʘʡʦʤʝ ʽ ʥʘʤ, ʽ ʥʘʰʠʤ ʧʨʝʜʢʘʤ, ʪʦʤʫ, ʱʦ ʮʝ 

ʥʽʱʦ ʽʥʰʝ, ʷʢ ʜʨʦʚʘ, ʱʦ ʩʣʫʞʠʣʠ ʣʶʜʩʪʚʫ ʚʧʨʦʜʦʚʞ ʪʠʩʷʯʦ-

ʣʽʪʴ. ɼʨʦʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʜʦ ʮʠʭ ʧʽʨ, ʟ ʪʽʻʶ ʣʠʰʝ ʨʽʟʥʠ-

ʮʝʶ, ʱʦ ʪʝʧʝʨ ʚʦʥʠ ʥʝ ʻ ʻʜʠʥʠʤ ʙʽʦʧʘʣʠʚʦʤ ʧʦʜʽʙʥʦʛʦ ʨʦʜʫ.  

ʅʘʡʙʽʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʪʨʠʤʘʣʦ ʚʠ-

ʨʦʙʥʠʮʪʚʦ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʽ ʧʨʝʩʦʚʘʥʦʛʦ ʙʽʦʧʘʣʠʚʘ (ʚʽʜʧʦʚʽʜ-

ʥʦ, ʧʘʣʠʚʥʠʭ ʧʝʣʣʝʪ ʽ ʙʨʠʢʝʪʽʚ).  

ʊʝʭʥʦʣʦʛʽʷ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʧʨʦʩʪʦʶ. ʉʧʦʯʘ-

ʪʢʫ ʩʠʨʦʚʠʥʘ ʧʦʩʪʫʧʘʻ ʚ ʜʨʦʙʘʨʢʫ, ʜʝ ʧʦʜʨʽʙʥʶʶʪʴʩʷ ʜʦ ʩʪʘʥʫ 

ʤʫʢʠ. ɼʘʣʽ ʦʪʨʠʤʘʥʘ ʤʘʩʘ ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʚ ʩʫʰʘʨʢʫ, ʘ ʽʟ ʥʝʾ ʚ 

ʧʨʝʩ-ʛʨʘʥʫʣʷʪʦʨ, ʜʝ ʜʝʨʝʚʥʫ ʤʫʢʫ ʧʨʝʩʫʶʪʴ ʫ ʧʝʣʣʝʪʠ. ʅʘ ʚʠ-

ʨʦʙʥʠʮʪʚʦ ʦʜʥʽʻʾ ʪʦʥʥʠ ʧʝʣʣʝʪ ʡʜʝ 4..5 ʢʫʙʦʤʝʪʨʠ ʜʝʨʝʚʥʠʭ 

ʚʽʜʭʦʜʽʚ.  

ʆʪʨʠʤʘʥʽ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʧʝʣʣʝʪʠ ʽ ʙʨʠʢʝʪʠ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʜʣʷ ʪʝʧʣʦ/ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʞʠʪʣʦʚʠʭ ʪʘ ʢʦʤʫʥʘʣʴʥʠʭ 

ʧʨʠʤʽʱʝʥʴ, ʘ ʪʘʢʦʞ ʫ ʢʘʤʽʥʘʭ ʽ ʢʘʭʝʣʴʥʠʭ ʧʝʯʘʭ. 

ɼʦ ʧʝʨʝʚʘʛ ʧʝʣʣʝʪ ʩʣʽʜ ʚʽʜʥʝʩʪʠ: ʚʠʩʦʢʫ ʪʝʧʣʦʪʚʦʨʥʫ ʟʜʘʪ-

ʥʽʩʪʴ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʪʨʽʩʢʦʶ ʯʠ ʜʨʦʚʘʤʠ; ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʝ ʧʘ-

ʣʠʚʦ ʽʟ ʚʤʽʩʪʦʤ ʟʦʣʠ ʥʝ ʙʽʣʴʰʝ 3 %. 

ʇʨʠ ʩʧʘʣʶʚʘʥʥʽ ʧʝʣʣʝʪ ʚ ʘʪʤʦʩʬʝʨʫ ʚʠʢʠʜʘʻʪʴʩʷ ʨʽʚʥʦ ʩʪʽ-

ʣʴʢʠ ʉʆ2, ʩʢʽʣʴʢʠ ʙʫʣʦ ʧʦʛʣʠʥʫʪʦ ʨʦʩʣʠʥʦʶ ʧʽʜ ʯʘʩ ʨʦʩʪʫ. 

ʎʝ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʚʠʜ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ ʟ ʧʦʛʣʷʜʫ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ, ʤʦʞʣʠʚʦʩʪʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʧʘ-

ʣʶʚʘʥʥʷ ʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʙʽʦʧʘʣʠʚʘ. ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠ-

ʮʪʚʘ ʧʝʣʣʝʪ ʤʦʞʫʪʴ ʙʫʪʠ ʚʩʽ ʜʝʨʝʚʥʽ ʚʽʜʭʦʜʠ, ʘ ʪʘʢʦʞ ʚʽʜʭʦʜʠ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ: ʩʦʣʦʤʘ, ʣʫʰʧʠʥʥʷ ʩʦʥʷʰʥʠʢʘ.  

ɽʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʽʜʭʦʜʽʚ ʣʽʩʫ ʚ ʋʢʨʘʾʥʽ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣ.8.4 ʪʘ ʥʘ ʨʠʩ.8.7 [35]. 

ʋ ʷʢʦʩʪʽ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ 

ʩʦʣʦʤʘ. ʅʘ ʩʴʦʛʦʜʥʽ ʩʚʽʪʦʚʠʤ ʣʽʜʝʨʦʤ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʣʦʤʠ 

ʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʮʽʣʷʭ ʻ ɼʘʥʽʷ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʙʽʣʷ 8000 ʬʝʨʤʝʨʩʴʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʧʦʪʫʞʥʽʩʪʶ 0,1é1,0 ʄɺʊ, 

ʷʢʽ ʩʧʦʞʠʚʘʶʪʴ ʟʘ ʨʽʢ 390 ʪʠʩ. ʪ ʩʦʣʦʤʠ ʽ ʚʠʨʦʙʣʷʶʪʴ 5,6 ʇɼʞ 

ʝʥʝʨʛʽʾ. 
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ʊʘʙʣʠʮʷ 8.4 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʽʜʭʦʜʽʚ ʣʽʩʫ ʚ ʋʢʨʘʾʥʽ [35] 

ʆʙʣʘʩʪʴ ʉʝʨʝʜʥʽʡ ʦʙôʻʤ 

ʚʽʜʭʦʜʽʚ ʜʣʷ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʫ 

ʚʠʛʣʷʜʽ ʧʘʣʠʚʘ,  

ʪʠʩ. ʤ
3
/ʨʽʢ 

ɽʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 

ʚʽʜʭʦʜʽʚ ʜʣʷ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʫ ʚʠʛʣʷ-

ʜʽ ʧʘʣʠʚʘ, 

ʪʠʩ.ʪ ʫ.ʧ/ʨʽʢ 

ɺʽʥʥʠʮʴʢʘ 36,6 7,1 

ɺʦʣʠʥʩʴʢʘ 7,4 15,2 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 0 0 

ɼʦʥʝʮʴʢʘ 0 0 

ɾʠʪʦʤʠʨʩʴʢʘ 65,7 12,9 

ɿʘʢʘʨʧʘʪʩʴʢʘ 0 0 

ɿʘʧʦʨʽʟʴʢʘ 0 0 

ɯʚʘʥʦ- ʌʨʘʥʢʽʚʩʴʢʘ 12,5 2,4 

ʂʠʾʚʩʴʢʘ 69,4 13,6 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 0 0 

ʃʫʛʘʥʩʴʢʘ 0 0 

ʃʴʚʽʚʩʴʢʘ 47,3 9,3 

ʄʠʢʦʣʘʾʚʩʴʢʘ 0 0 

ʆʜʝʩʴʢʘ 0 0 

ʇʦʣʪʘʚʩʴʢʘ 0 0 

ʈʽʚʥʝʥʩʴʢʘ 111 21,8 

ʉʫʤʩʴʢʘ 30,5 6 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ 22,9 4,5 

ʍʘʨʢʽʚʩʴʢʘ 0 0 

ʍʝʨʩʦʥʩʴʢʘ 0 0 

ʍʤʝʣʴʥʠʮʴʢʘ 28,5 5,6 

ʏʝʨʢʘʩʴʢʘ 24,8 4,9 

ʏʝʨʥʽʚʝʮʴʢʘ 20,8 2,1 

ʏʝʨʥʽʛʽʚʩʴʢʘ 48,2 9,5 

ɸʈ ʂʨʠʤ 0 0 

ɺʩʴʦʛʦ 585,4 114,9 
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ʈʠʩ.8.7. ʇʦʪʝʥʮʽʘʣ ʨʦʩʣʠʥʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʙʽʦʤʘʩʠ ʚ ʋʢʨʘʾʥʽ 

 

ʂʨʽʤ ʮʴʦʛʦ, ʚ ɼʘʥʽʾ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ 62 ʪʝʧʣʦʚʠʭ ʽ 9 ʪʝʧʣʦʝ-

ʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʮʽʡ, ʷʢʽ ʩʧʦʞʠʚʘʶʪʴ 540 ʪʠʩ. ʪ ʩʦʣʦʤʠ ʱʦʨʽʯ-

ʥʦ. ɿ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʩʦʣʦʤʫ ʚ ɭʚʨʦʧʽ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴ ɸʚʩʪʨʽʷ, ʐʚʝʮʽʷ, ʌʽʥʣʷʥʜʽʷ, ʌʨʘʥʮʽʷ, ʏʝʭʽʷ ʪʘ 

ʽʥʰʽ ʢʨʘʾʥʠ. 

ɺ ʋʢʨʘʾʥʽ ʥʘʜʣʠʰʦʢ ʩʦʣʦʤʠ ʪʘ ʩʪʝʙʝʣ ʫʩʽʭ ʢʫʣʴʪʫʨ ʩʢʣʘʜʘʻ 

21,1 ʤʣʥ. ʪ. ʆʜʥʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʮʽ-

ʣʷʭ ʧʨʦʭʦʜʠʪʴ ʪʽʣʴʢʠ ʩʚʦʻ ʩʪʘʥʦʚʣʝʥʥʷ. ɿʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʚʠʢʦ-

ʥʘʥʦ ʜʝʢʽʣʴʢʘ ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʫ ʦʙʣʘʩʪʽ ʙʽʦʝʥʝʨʛʝ-

ʪʠʢʠ. ʋʩʪʘʥʦʚʢʠ, ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʨʘʤʢʘʭ ʮʠʭ ʧʨʦʝʢʪʽʚ, ʻ ʧʝʨ-

ʰʠʤ ʩʫʯʘʩʥʠʤ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʤ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʤ ʦʙʣʘʜ-

ʥʘʥʥʷʤ ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ. ɿʦʢʨʝʤʘ ʮʝ ʨʝʟʫʣʴʪʘʪ ʪʝʭʥʽʯʥʦʾ ʜʦʧʦ-

ʤʦʛʠ ʟ ʙʦʢʫ ɻʦʣʣʘʥʜʽʾ. ɿʘ ʾʭ ʩʧʨʠʷʥʥʷ ʫ ʥʘʩ ʚʩʪʘʥʦʚʣʝʥʦ ʜʚʘ 

ʧʘʨʦʚʠʭ ʢʦʪʣʠ: ʧʦʪʫʞʥʽʩʪʶ 5 ʄɺʪ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟ ʚʠʨʦʙʥʠ-

ʮʪʚʘ ʢʣʝʻʥʦʾ ʬʘʥʝʨʠ "ʆɼɽʂ ʋʢʨʘʾʥʘ" ʚ ʩʤʪ. ʆʨʞʽʚ ʈʽʚʥʝʥʩʴ-

ʢʦʾ ʦʙʣʘʩʪʽ; ʧʦʪʫʞʥʽʩʪʶ 1,5 ʄɺʪ ð ʫ ʄʘʣʠʥʩʴʢʦʤʫ ʜʝʨʞʣʽʩ-

ʛʦʩʧ-ʪʝʭʥʽʢʫʤʽ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʊʘʢʦʞ ʫʩʧʽʰʥʦ ʚʠʢʦʥʘ-

ʥʠʡ ʜʘʪʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʠʡ ʧʨʦʝʢʪ ʪʝʭʥʽʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʚ ʨʘʤʢʘʭ 

ʷʢʦʛʦ ʚ ʩ. ɼʨʦʟʜʠ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʩʪʘʥʦʚʣʝʥʠʡ ʽ ʚʚʝʜʝʥʠʡ ʚ 

ʩʝʨʝʜʥʽʡ ʦʙôʻʤ ʚʽʜʭʦʜʽʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʫ ʚʠʛʣʷʜʽ ʧʘʣʠʚʘ, ʪʠʩ. ʤ3/ʨʽʢ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚʽʜʭʦʜʽʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʧʘʣʠʚʘ, ʪʠʩ.ʪ ʫ.ʧ/ʨʽʢ 
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ʝʢʩʧʣʫʘʪʘʮʽʶ ʢʦʪʝʣ ʧʦʪʫʞʥʽʩʪʶ 980 ʢɺʪ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ ʩʦ-

ʣʦʤʠ [54]. 

ʅʘ ʧʦʜʚʽʨôʾ ʙʫʜʴ-ʷʢʦʛʦ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʦʞʥʘ ʚʠ-

ʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʝʥʝʨʛʽʶ ʚʽʪʨʫ, ʩʦʥʮʷ ʘʣʝ ʽ ʙʽʦʛʘʟ. 

ɹʽʦʛʘʟ ï ʛʘʟʦʧʦʜʽʙʥʝ ʧʘʣʠʚʦ, ʧʨʦʜʫʢʪ ʘʥʘʝʨʦʙʥʦʛʦ ʤʽʢʨʦʙʽ-

ʦʣʦʛʽʯʥʦʛʦ ʨʦʟʢʣʘʜʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. ɹʽʦʛʘʟ ʦʪʨʠʤʫʶʪʴ ʫ 

ʧʨʦʮʝʩʽ ʘʥʘʝʨʦʙʥʦʾ (ʙʝʟ ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ) ʬʝʨʤʝʥʪʘʮʽʾ (ʨʦʟʢʣʘ-

ʜʫ) ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ (ʙʽʦʤʘʩʠ) ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʧʪʘ-

ʰʠʥʠʡ ʧʦʩʣʽʜ, ʣʠʩʪʷ, ʩʦʣʦʤʘ ʪʘ ʽʥʰʽ ʦʨʛʘʥʽʯʥʽ ʚʽʜʭʦʜʠ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʙʽʦʛʘʟ ʤʦʞʥʘ ʚʠʨʦʙʣʷʪʠ ʽʟ ʫʩʽʭ ʛʦʩʧʦʜʘʨʩʴʢʦ-

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʙʨʦʜʠʪʠ ʪʘ ʨʦʟʢʣʘʜʘ-

ʪʠʩʴ ʫ ʨʽʜʢʦʤʫ ʯʠ ʪʚʝʨʜʦʤʫ ʩʪʘʥʽ ʙʝʟ ʜʦʩʪʫʧʫ ʢʠʩʥʶ. ɸʥʘʝʨʦ-

ʙʥʽ ʫʩʪʘʥʦʚʢʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʨʦʙʣʷʪʠ ʙʫʜɹ-ʷʢʫ ʦʨʛʘ-

ʥʽʯʥʫ ʤʘʩʫ ʧʨʠ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʫ ʫ ʜʚʽ ʬʘʟʠ: ʨʦʟʢʣʘʜ ʦʨʛʘʥʽʯ-

ʥʦʾ ʤʘʩʠ (ʛʽʜʨʦʪʘʮʽʷ) ʪʘ ʾʾ ʛʘʟʠʬʽʢʘʮʽʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ, ʱʦ ʧʨʦʡʰʣʘ ʧʨʦʮʝʩ ʤʽʢʨʦʙʽ-

ʦʣʦʛʽʯʥʦʛʦ ʨʦʟʢʣʘʜʫ ʫ ʙʽʦʛʘʟʦʚʠʭ ʫʩʪʘʥʦʚʢʘʭ, ʧʽʜʚʠʱʫʻ ʨʦʜʶ-

ʯʽʩʪʴ ʛʨʫʥʪʽʚ ʪʘ ʚʨʦʞʘʡʥʽʩʪʴ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ ʥʘ 10é50%. 

ɹʽʦʛʘʟ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʩʢʣʘʜʥʦʛʦ ʙʨʦʜʽʥʥʷ ʦʨʛʘ-

ʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʫʤʽʰʽ ʛʘʟʽʚ: ʤʝʪʘʥʫ ï 

55é75%, ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ï 23é33%, ʩʽʨʢʦʚʦʜʥʶ ï 7%. 

ɹʨʦʜʽʥʥʷ ʤʝʪʘʥʫ ï ʙʘʢʪʝʨʽʘʣʴʥʠʡ ʧʨʦʮʝʩ. ɻʦʣʦʚʥʦʶ ʫʤʦʚʦʶ 

ʡʦʛʦ ʧʨʦʪʽʢʘʥʥʷ ʪʘ ʫʪʚʦʨʝʥʥʷ ʙʽʦʛʘʟʫ ʻ ʥʘʷʚʥʽʩʪʴ ʫ ʙʽʦʤʘʩʽ ʪʝ-

ʧʣʘ ʙʝʟ ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ. ɼʣʷ ʮʴʦʛʦ ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ 

ʬʝʨʤʝʥʪʘʪʦʨʠ. ʆʩʥʦʚʥʦʶ ʦʨʛʘʥʽʯʥʦʶ ʩʠʨʦʚʠʥʦʶ, ʱʦ ʟʘʚʘʥ-

ʪʘʞʫʻʪʴʩʷ ʫ ʬʝʨʤʝʥʪʘʪʦʨ ʻ ʛʥʽʡ.  

ʇʨʦʪ̫ʛʦʤ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʟʘʚʘʥʪʘʞʝʥʥʷ ʫ ʬʝʨʤʝʥʪʘʪʦʨ ʛʥʦʶ 

ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ, ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʬʝʨʤʝʥʪʘʮʽʾ ʧʦ-

ʚʠʥʥʘ ʙʫʪʠ  20 ʜʽʙ, ʩʚʠʥʥʦʛʦ ʛʥʦʶ ï 30 ʜʽʙ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʠʤ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʨʽʟʥʠʭ ʦʨʛʘʥʽ-

ʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʦʪʨʠʤʫʻʪʴʩʷ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʛʘʟʫ. ʅʘʧʨʠ-

ʢʣʘʜ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʽ ʛʥʦʶ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫ-

ʜʦʙʠ ʽ ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ, ʫ ʙʽʦʛʘʟʽ ʤʦʞʝ ʤʽʩʪʠʪʠʩʴ ʜʦ 70% 

ʤʝʪʘʥʫ, ʱʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʦʛʘʟʫ ʷʢ ʧʘʣʠʚʘ. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʨʦʮʝʩ ʙʨʦʜʽʥʥʷ ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ, ʩʠʨʦʚʠʥʫ ʥʝʦʙ-
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ʭʽʜʥʦ ʟʘʛʨʫʞʘʪʠ ʫ ʬʝʨʤʝʥʪʘʪʦʨ ʱʦʜʝʥʥʦ ʘʣʝ ʥʝ ʙʽʣʴʰʝ ʟʘ 10% 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʴʦʤʫ. ʈʝʢʦʤʝʥʜʦʚʘʥʘ 

ʚʦʣʦʛʽʩʪʴ ʩʠʨʦʚʠʥʠ ʣʽʪʦʤ ʧʦʚʠʥʥʘ ʙʫʪʠ ʫ ʤʝʞʘʭ 92é95%, ʘ 

ʟʠʤʦʶ ï 88é90%. 

ʈʘʟʦʤ ʽʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʛʘʟʫ, ʫ ʬʝʨʤʝʥʪʘʪʦʨʽ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʟʥʝʟʘʨʘʞʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʚʽʜ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦ-

ʨʠ ʪʘ ʜʝʟʦʜʦʨʘʮʽʷ ʥʝʧʨʠʻʤʥʠʭ ʟʘʧʘʭʽʚ. ʆʪʨʠʤʘʥʠʡ ʪʘʢʠʤ ʯʠ-

ʥʦʤ ʢʦʨʠʯʥʝʚʠʡ ʦʩʘʜ ʧʝʨʽʦʜʠʯʥʦ ʚʠʛʨʫʞʘʻʪʴʩʷ ʽʟ ʬʝʨʤʝʥʪʘʪʦ-

ʨʘ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʷʢʦʩʪʽ ʜʦʙʨʠʚʘ. 

ɼʣʷ ʧʽʜʽʛʨʽʚʫ ʧʝʨʝʨʦʙʣʶʚʘʥʦʾ ʤʘʩʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝʧʣʦ, ʱʦ 

ʚʠʜʽʣʷʻʪʴʩʷ ʧʨʠ ʾʾ ʨʦʟʢʣʘʜʘʥʥʽ ʫ ʙʽʦʬʝʨʤʝʥʪʘʪʦʨʽ. ʇʨʠ ʧʦʥʠ-

ʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʬʝʨʤʝʥʪʘʪʦʨʽ ʟʥʠʞʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʛʘʟʦʚʠʜʽʣʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʽʯʥʽʡ ʤʘʩʽ 

ʫʧʦʚʽʣʴʥʶʶʪʴʩʷ. ʊʦʤʫ, ʪʝʧʣʦʽʟʦʣʷʮʽʷ ʙʽʦʛʘʟʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʻ 

ʦʜʥʽʻʶ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʫʤʦʚ ʾʾ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʝʞʠʤʫ ʬʝʨʤʝʥʪʘʮʽʾ, ʨʝʢʦ-

ʤʝʥʜʫʻʪʴʩʷ ʟʤʽʰʫʚʘʪʠ ʛʥʽʡ ʟ ʛʘʨʷʯʦʶ ʚʦʜʦʶ (35é45 
ʦ
ʉ). ʊʘ-

ʢʦʞ ʧʦʪʨʽʙʥʦ ʟʚʝʩʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʚʪʨʘʪʠ ʪʝʧʣʘ ʧʨʠ ʜʦʟʘʧʨʘʚʮʽ 

ʪʘ ʦʯʠʱʝʥʥʽ ʬʝʨʤʝʥʪʘʪʦʨʘ. ɼʦʩʠʪʴ ʯʘʩʪʦ ʜʣʷ ʢʨʘʱʦʛʦ ʦʙʽʛʨʽʚʫ 

ʬʝʨʤʝʥʪʘʪʦʨʘ ʥʘʜ ʡʦʛʦ ʢʫʧʦʣʦʤ ʚʩʪʘʥʦʚʣʶʶʪʴ ʜʝʨʝʚôʷʥʠʡ ʯʠ 

ʣʝʛʢʠʡ ʤʝʪʘʣʽʯʥʠʡ ʢʘʨʢʘʩ, ʷʢʠʡ ʧʦʢʨʠʚʘʶʪʴ ʧʦʣʽʝʪʝʣʝʥʦʚʦʶ 

ʧʣʽʚʢʦʶ. ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʫʶʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʙʨʦʜʽʥʥʷ ʩʠʨʦʚʠʥʠ 30é32 
ʦ
ʉ ʪʘ ʚʦʣʦʛʦʩʪʽ 90é95 

ʦ
ʉ. ʑʦʜʦ 

ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ, ʪʦ ʪʘʤ ʜʘʥʽ ʫʩʪʘʥʦʚʢʠ  ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ 

ʧʨʘʮʶʚʘʪʠ ʙʝʟ ʜʦʜʘʪʢʦʚʦʛʦ ʧʽʜʽʛʨʽʚʫ ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ. ʋ 

ʮʝʥʪʨʘʣʴʥʽʡ ʽ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʠ ʯʘʩʪʠʥʫ ʦʪʨʠʤʫʚʘʥʦ-

ʛʦ ʛʘʟʫ ʥʝʦʙʭʽʜʥʦ ʚʠʪʨʘʯʘʪʠ ʚ ʭʦʣʦʜʥʽ ʧʝʨʽʦʜʠ ʨʦʢʫ ʥʘ ʜʦʜʘʪ-

ʢʦʚʠʡ ʧʽʜʽʛʨʽʚ ʤʘʩʠ, ʱʦ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ ʢʦʥʩʪʨʫʢʮʽʶ ʙʽʦʛʘ-

ʟʦʚʠʭ ʫʩʪʘʥʦʚʦʢ. 

ʇʨʠ ʬʝʨʤʝʥʪʘʮʽʾ ʧʦʩʣʽʜʫ ʚʽʜ ʦʜʥʽʻʾ ʪʚʘʨʠʥʠ ʟʘ ʜʦʙʫ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ: 1,5 ʤ
3
 ʙʽʦʛʘʟʫ ʚʽʜ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʚʘʛʦʶ 

500é600 ʢʛ; 0,2 ʤ
3
 ʚʽʜ ʦʜʥʽʻʾ ʩʚʠʥʽ ʚʘʛʦʶ 80é100 ʢʛ; 0,015 ʤ

3
 

ʟ ʦʜʥʽʻʾ ʢʫʨʢʠ ʯʠ ʢʨʦʣʷ. 

ɿʘ ʦʜʥʫ ʜʦʙʫ ʬʝʨʤʝʥʪʘʮʽʾ ʽʟ ʧʦʩʣʽʜʫ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ  

ʫʪʚʦʨʶʻʪʴʩʷ 36% ʙʽʦʛʘʟʫ, ʘ ʩʚʠʥʥʦʛʦ ï 57%. ɿʘ ʢʽʣʴʢʽʩʪʶ ʝʣʝ-
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ʢʪʨʦʝʥʝʨʛʽʾ 1 ʤ
3
 ʙʽʦʛʘʟʫ ʝʢʚʽʚʘʣʝʥʪʥʠʡ 1,05 ʢʛ ʢʘʤôʷʥʦʛʦ ʚʫ-

ʛʽʣʣʷ, 0,6 ʢʛ ʢʝʨʦʩʠʥʫ ʪʘ  3,5 ʢʛ ʜʨʦʚ. 

ʅʘʡʧʨʦʩʪʽʰʘ ʩʭʝʤʘ ʙʽʦʛʘʟʦʚʦʾ ʫʩʪʘʥʦʚʢʠ, ʷʢʫ ʤʦʞʥʘ ʧʦʙʫ-

ʜʫʚʘʪʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʬʝʨʤʝʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩ.8.8. 

ɿʛʽʜʥʦ ʜʘʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʩ.8.5, ʩʧʦʯʘʪʢʫ ʩʪʚʦʨʶ-

ʶʪʴ ʷʤʫ 1 ʪʘ ʢʫʧʦʣ 3. ʗʤʫ ʦʙʣʠʮʴʦʚʫʶʪʴ ʟʘʣʽʟʦʙʝʪʦʥʥʠʤʠ 

ʧʣʠʪʘʤʠ ʪʦʚʱʠʥʦʶ 10 ʩʤ, ʷʢʽ ʰʪʫʢʘʪʫʨʷʪʴ ʮʝʤʝʥʪʥʠʤ ʨʦʟʯʠ-

ʥʦʤ ʪʘ ʜʣʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʧʦʢʨʠʚʘʶʪʴ ʩʤʦʣʦʶ. ɼʘʣʽ ʩʪʚʦʨʶ-

ʶʪʴ ʢʫʧʦʣ ʚʠʩʦʪʦʶ 3 ʤ, ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʷʢʦʛʦ ʙʫʜʝ ʟʙʠʨʘ-

ʪʠʩʴ ʙʽʦʛʘʟ. ɼʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ ʢʫʧʦʣ ʧʝʨʽʦʜʠʯʥʦ ʬʘʨʙʫ-

ʶʪʴ ʜʚʦʤʘ ʰʘʨʘʤʠ ʤʘʩʣʷʥʦʾ ʬʘʨʙʠ. 

 

 
ʈʠʩ.8.8.  ʉʭʝʤʘ ʙʽʦʛʘʟʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʟ ʧʽʨʘʤʽʜʘʣʴʥʠʤ ʢʫʧʦʣʦʤ: 

1- ʤ̫ʘ ʜʣʷ ʛʥʦʶ; 2 ï ʢʘʥʘʚʢʘ-ʛʽʜʨʦʟʘʪʚʦʨ; 3 ï ʢʫʧʦʣ ʜʣʷ ʟʙʦʨʫ ʛʘʟʫ; 

4,5 ï ʧʘʪʨʫʙʦʢ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ ʛʘʟʫ; 6 - ʤʘʥʦʤʝʪʨ 

 

ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʢʫʧʦʣʘ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʘʪʨʫʙʦʢ 4 ʜʣʷ ʚʽ-

ʜʚʝʜʝʥʥʷ ʙʽʦʛʘʟʫ ʽ ʤʘʥʦʤʝʪʨ 5 ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʠʩʢʫ. ɻʘʟʦʚʽ-

ʜʚʽʜʥʠʡ ʧʘʪʨʫʙʦʢ 6 ʤʦʞʥʘ ʚʠʛʦʪʦʚʣʷʪʠ ʽʟ ʨʝʟʠʥʦʚʦʛʦ ʰʣʘʥʛʫ, 

ʧʣʘʩʪʤʘʩʦʚʦʾ ʯʠ ʤʝʪʘʣʝʚʦʾ ʪʨʫʙʠ. ʅʘʚʢʦʣʦ ʷʤʠ-ʬʝʨʤʝʥʪʘʪʦʨʘ 
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ʩʪʚʦʨʶʶʪʴ ʢʘʥʘʚʢʫ-ʛʽʜʨʦʟʘʪʚʦʨ 2 (ʟʘʧʦʚʥʝʥʘ ʚʦʜʦʶ), ʫ ʷʢʫ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʠʞʥʽʡ ʙʦʨʪ ʢʫʧʦʣʘ. 

ʇʦʜʘʚʘʪʠ ʛʘʟ ʜʦ ʢʫʭʦʥʥʦʾ ʧʣʠʪʠ ʤʦʞʥʘ ʤʝʪʘʣʝʚʠʤʠ, ʧʣʘʩʪ-

ʤʘʩʦʚʠʤʠ ʯʠ ʨʝʟʠʥʦʚʠʤʠ ʪʨʫʙʢʘʤʠ. ɿʠʤʦʶ, ʟ ʤʝʪʦʶ ʟʘʧʦʙʽ-

ʛʘʥʥʶ ʨʦʟʨʠʚʫ ʪʨʫʙʦʢ ʚʥʘʩʣʽʜʦʢ ʢʦʥʜʝʥʩʫʻʤʦʾ ʚ ʥʠʭ ʚʦʜʠ, ʟʘ-

ʩʪʦʩʦʚʫʶʪʴ ʧʨʠʩʪʨʽʡ, ʱʦ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ.8.9.  

 

 
 

ʈʠʩ.8.9. ʇʨʠʩʪʨʽʡ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ ʢʦʥʜʝʥʩʘʪʫ: 

1 ï ʪʨʫʙʦʧʨʦʚʽʜ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ ʛʘʟʫ; 2 - U- ʧʦʜʽʙʥʘ ʪʨʫʙʘ ʜʣʷ ʢʦʥʜʝʥʩʘʪʫ; 

3 - ʢʦʥʜʝʥʩʘʪ 

 

U- ʧʦʜʽʙʥʫ ʪʨʫʙʢʫ 2 ʧʨʠʻʜʥʫʶʪʴ ʜʦ ʪʨʫʙʦʧʨʦʚʦʜʫ 1 ʫ ʩʘʤʽʡ 

ʥʠʞʥʽʡ ʪʦʯʮʽ. ɺʠʩʦʪʘ ʾʾ ʚʽʣʴʥʦʾ ʯʘʩʪʠʥʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʽʣʴ-

ʰʦʶ ʟʘ ʪʠʩʢ ʙʽʦʛʘʟʫ (ʫ ʤʤ.ʚʦʜ.ʩʪ). ɼʘʣʽ ʢʦʥʜʝʥʩʘʪ 3 ʟʤʠʚʘʻʪʴ-

ʩʷ ʯʝʨʝʟ ʚʽʣʴʥʠʡ ʢʽʥʝʮʴ ʪʨʫʙʢʠ. 

ɯʥʰʠʡ ʚʘʨʽʘʥʪ ʙʽʦʛʘʟʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ 

ʨʠʩ.8.10. 

ʗʤʫ 5 ʜʽʘʤʝʪʨʦʤ 4 ʤ ʽ ʛʣʠʙʠʥʦʶ 2 ʤ ʦʙʢʣʘʜʫʶʪʴ ʟʩʝʨʝʜʠʥʠ 

ʣʠʩʪʦʚʦʶ ʩʪʘʣʣʶ. ɺʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʶ ʨʝʟʝʨʚʫʘʨʫ ʧʦʢʨʠʚʘ-

ʶʪʴ ʩʤʦʣʦʶ ʜʣʷ ʘʥʪʠʢʦʨʦʟʽʡʥʦʛʦ ʟʘʭʠʩʪʫ. ɯʟ ʟʦʚʥʽʰʥʴʦʾ ʩʪʦ-

ʨʦʥʠ ʚʝʨʭʥʴʦʾ ʢʨʦʤʢʠ ʨʝʟʝʨʚʫʘʨʫ ʽʟ ʙʝʪʦʥʫ ʩʪʚʦʨʶʶʪʴ ʢʽʣʴʮʝ-

ʚʫ ʢʘʥʘʚʢʫ 4 ʛʣʠʙʠʥʦʶ ʜʦ 1 ʤ, ʷʢʫ ʟʘʧʦʚʥʶʶʪʴ ʚʦʜʦʶ. ʋ ʥʝʾ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʝʨʪʠʢʘʣʴʥʫ ʯʘʩʪʠʥʫ ʢʫʧʦʣʘ 2, ʱʦ ʟʘʢʨʠʚʘʻ ʨʝ-

ʟʝʨʚʫʘʨ. ʊʘʢʠʤ ʯʠʥʦʤ ʢʘʥʘʚʢʘ ʽʟ ʟʘʣʠʪʦʶ ʚ ʥʝʾ ʚʦʜʦʶ ʩʣʫʞʠʪʴ 

ʛʽʜʨʦʟʘʪʚʦʨʦʤ. ɹʽʦʛʘʟ ʟʙʠʨʘʻʪʴʩʷ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʢʫʧʦʣʘ, 
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ʟʚʽʜʢʠ ʯʝʨʝʟ ʚʠʧʫʩʢʥʠʡ ʧʘʪʨʫʙʦʢ 1 ʪʘ ʯʝʨʝʟ ʪʨʫʙʦʧʨʦʚʽʜ 3 ʧʦ-

ʜʘʻʪʴʩʷ ʜʦ ʤʽʩʮʷ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

 

 
ʈʠʩ.8.10. ʉʭʝʤʘ ʙʽʦʛʘʟʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʟ ʢʦʥʽʯʥʠʤ ʢʫʧʦʣʦʤ: 

1 ï ʨʦʟʰʠʨʝʥʘ ʯʘʩʪʠʥʘ ʧʘʪʨʫʙʢʘ; 2 - ʢʫʧʦʣ; 3 ï ʪʨʫʙʘ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ ʛʘʟʫ; 

4 - ʢʘʥʘʚʢʘ-ʛʽʜʨʦʟʘʪʚʦʨ; 5 - ʷʤʘ ʜʣʷ ʛʥʦʶ 
 

ʋ ʢʨʫʛʣʠʡ ʨʝʟʝʨʚʫʘʨ 5 ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 12 ʤ
3
 ʦʨʛʘ-

ʥʽʯʥʦʾ ʤʘʩʠ, ʷʢʘ ʟʘʣʠʚʘʻʪʴʩʷ ʨʽʜʢʦʶ ʬʨʘʢʮʽʻʶ ʛʥʦʶ ʙʝʟ ʜʦʙʘʚ-

ʣʷʥʥʷ ʚʦʜʠ. ʏʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ ʟʘʧʦʚʥʝʥʥʷ ʬʝʨʤʝʥʪʘʪʦʨ ʧʦ-

ʯʠʥʘʻ ʧʨʘʮʶʚʘʪʠ. ʋʩʪʘʥʦʚʢʘ ʻʤʥʽʩʪʶ 12 ʤ
3
 ʤʦʞʝ ʧʦʢʨʠʪʠ ʧʦ-

ʪʨʝʙʠ ʫ ʛʘʟʽ 2é3 ʩʽʤʝʡ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʧʨʦʩʪʠʭ ʤʘʣʦʛʘʙʘʨʠʪ-

ʥʠʭ ʙʽʦʛʘʟʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʧʨʠʚʝʜʝʥʽ ʥʘ ʨʠʩ.8.8. ʉʪʨʽʣʢʘʤʠ ʧʦ-

ʟʥʘʯʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʠʤʽʱʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ, ʛʘʟʫ ʪʘ ʤʫ-

ʣʫ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʢʫʧʦʣ ʤʦʞʝ ʙʫʪʠ ʞʦʨʩʪʢʠʤ ʯʠ ʚʠʛʦʪʦʚʣʝ-

ʥʠʤ ʽʟ ʧʦʣʽʝʪʠʣʝʥʦʚʦʾ ʧʣʽʚʢʠ. ɾʦʨʩʪʢʠʡ ʢʫʧʦʣ ʤʦʞʥʘ ʚʠʛʦʪʦ-

ʚʣʷʪʠ ʽʟ ʜʦʚʛʦʶ ʮʠʣʽʥʜʨʠʯʥʦʶ ʯʘʩʪʠʥʦʶ ʜʣʷ ʛʣʠʙʦʢʦʛʦ ʟʘʥʫ-

ʨʝʥʥʷ ʫ ʤʘʩʫ, ʱʦ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ (ʨʠʩ.8.11, ʘ) ʘʙʦ ʚʩʪʘʚʣʷʪʠ ʫ 

ʛʽʜʨʦʟʘʪʚʦʨ (ʨʠʩ.8.11, ʙ). ʂʫʧʦʣ ʽʟ ʧʣʽʚʢʠ ʤʦʞʥʘ ʚʩʪʘʚʣʷʪʠ ʫ 

ʛʽʜʨʦʟʘʪʚʦʨ (ʨʠʩ.8.11, ʚ) ʘʙʦ ʚʠʛʦʪʦʚʣʷʪʠ ʫ ʚʠʛʣʷʜʽ ʩʫʮʽʣʴʥʦ 

ʩʢʣʝʻʥʦʛʦ  ʤʽʰʢʘ (ʨʠʩ.8.11, ʛ). ɺ ʦʩʪʘʥʥʽʡ ʩʭʝʤʽ ʥʘ ʤʽʰʦʢ ʽʟ 
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ʧʣʽʚʢʠ ʫʢʣʘʜʘʶʪʴ ʚʘʥʪʘʞ 9, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʨʦʟʜʫʚʘʥʥʶ ʦʩʪʘʥ-

ʥʴʦʛʦ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʪʠʩʢʫ. 

 

 
 

 
 

ʈʠʩ.8.11. ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʙʽʦʛʘʟʦʚʠʭ ʫʩʪʘʥʦʚʦʢ: 

1 ï ʧʦʜʘʯʘ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ; 2 ï ʻʤʥʽʩʪʴ ʜʣʷ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ;  

3 ï ʤʽʩʮʝ ʜʣʷ ʟʙʠʨʘʥʥʷ ʛʘʟʫ ʧʽʜ ʢʫʧʦʣʦʤ; 4 ï ʧʘʪʨʫʙʦʢ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ ʛʘʟʫ;  

5 ï ʚʽʜʚʝʜʝʥʥʷ ʤʫʣʫ;  6 ï ʤʘʥʦʤʝʪʨ; 7 ï ʢʫʧʦʣ ʽʟ ʧʦʣʽʝʪʠʣʝʥʦʚʦʾ ʧʣʽʚʢʠ; 

 8 ï ʚʦʜʷʥʠʡ ʟʘʪʚʦʨ; 9 ï ʚʘʥʪʘʞ; 10 ï ʩʫʮʽʣʴʥʦ ʩʢʣʝʻʥʠʡ ʧʦʣʽʝʪʠʣʝʥʦʚʠʡ 

ʤʽʰʦʢ 

 

ɻʘʟ, ʱʦ ʟʙʠʨʘʻʪʴʩʷ ʧʽʜ ʧʣʽʚʢʦʶ, ʧʦʩʪʫʧʘʻ ʧʦ ʛʘʟʦʧʨʦʚʦʜʫ 

ʜʦ ʤʽʩʮʷ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʙʫʭʫ ʛʘʟʫ ʥʘ 

ʚʠʧʫʩʢʥʦʤʫ ʢʣʘʧʘʥʽ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʢʣʘʧʘʥ, ʷʢʠʡ ʚʜ̔ʨʝʛʫ-

ʣʴʦʚʘʥʠʡ ʥʘ ʧʝʚʥʠʡ ʪʠʩʢ. ʆʜʥʘʢ, ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʙʫʭʫ ʛʘʟʫ ʻ 

ʤʘʣʦʡʤʦʚʽʨʥʦʶ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʟʥʘʯʥʦʤʫ ʪʠʩʢʫ ʢʫʧʦʣ ʙʫʜʝ ʧʽʜ-

ʥʷʪʠʡ ʫ ʛʽʜʨʘʚʣʽʯʥʦʤʫ ʟʘʪʚʦʨʽ ʥʘ ʢʨʠʪʠʯʥʫ ʚʠʩʦʪʫ ʪʘ ʚʽʜʢʨʠ-

ʻʪʴʩʷ, ʚʠʧʫʩʪʠʚʰʠ ʧʨʠ ʮʴʦʤʫ ʛʘʟ. 

ɺʠʨʦʙʣʝʥʥʷ ʙʽʦʛʘʟʫ ʫ ʬʝʨʤʝʥʪʘʪʦʨʽ ʤʦʞʝ ʟʥʠʟʠʪʠʩʴ ʚʥʘʩʣʽ-

ʜʦʢ ʫʪʚʦʨʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʦʨʛʘʥʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʢʽʨʢʠ. ɼʣʷ ʪʦ-

ʛʦ, ʱʦʙ ʚʦʥʘ ʥʝ ʧʝʨʝʰʢʦʜʞʘʣʘ ʚʠʭʦʜʫ ʛʘʟʫ, ʾʾ ʨʦʟʙʠʚʘʶʪʴ, ʧʦ-

͊ύ )͋ 

)͍ )͎ 
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ʩʪʽʡʥʦ ʧʝʨʝʤʽʰʫʶʯʠ ʤʘʩʫ. ʇʝʨʝʤʽʰʫʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʚʨʫʯ-

ʥʫ ʘʙʦ ʰʣʷʭʦʤ ʧʨʠʻʜʥʘʥʥʷ ʚʠʣ ʜʦ ʧʦʚʝʨʭʥʽ ʢʫʧʦʣʘ. ʊʘʢ, ʧʨʠ 

ʥʘʢʦʧʠʯʝʥʽ ʛʘʟʫ ʢʫʧʦʣ ʙʫʜʝ ʧʽʜʥʽʤʘʪʠʩʴ ʚʛʦʨʫ ʫ ʛʽʜʨʘʚʣʽʯʥʦʤʫ 

ʟʘʪʚʦʨʽ ʥʘ ʧʝʚʥʫ ʚʠʩʦʪʫ, ʘ ʧʨʠ ʡʦʛʦ ʟʥʠʞʝʥʥʽ ʚʽʥ ʙʫʜʝ ʦʧʫʩʢʘ-

ʪʠʩʴ. ɿʘʚʜʷʢʠ ʩʠʩʪʝʤʘʪʠʯʥʦʤʫ ʨʫʭʦʚʽ ʢʫʧʦʣʘ ʟʚʝʨʭʫ-ʚʥʠʟ, 

ʟôʻʜʥʘʥʽ ʟ ʢʫʧʦʣʦʤ ʚʠʣʘ ʙʫʜʫʪʴ ʨʫʡʥʫʚʘʪʠ ʫʪʚʦʨʝʥʫ ʢʽʨʢʫ. 

ɺʠʩʦʢʘ ʚʦʣʦʛʽʩʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʩʽʨʢʦʚʦʜʥʶ (ʜʦ 0,5%) ʩʧʨʠ-

ʷʶʪʴ ʢʦʨʦʟʽʾ ʤʝʪʘʣʝʚʠʭ ʯʘʩʪʠʥ ʙʽʦʛʘʟʦʚʠʭ ʫʩʪʘʥʦʚʦʢ. ʊʦʤʫ 

ʩʪʘʥ ʫʩʽʭ ʤʝʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʬʝʨʤʝʥʪʘʪʦʨʘ ʨʝʛʫʣʷʨʥʦ ʢʦʥʪ-

ʨʦʣʶʶʪʴ, ʘ ʧʦʰʢʦʜʞʝʥʽ ʤʽʩʮʷ ʨʝʪʝʣʴʥʦ ʟʘʭʠʱʘʶʪʴ. 

ʅʘ ʨʠʩ.8.12 ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʽʦʛʘʟʦʚʫ ʫʩʪʘʥʦʚʢʫ, ʷʢʘ ʟʜʽʡʩʥʶʻ 

ʧʽʜʽʛʨʽʚ ʙʽʦʤʘʩʠ. ɼʘʥʘ ʫʩʪʘʥʦʚʢʘ ʚʢʣʶʯʘʻ  ʤʝʪʘʣʝʚʫ ʻʤʥʽʩʪʴ 4 

ʽʟ ʛʦʨʣʦʚʠʥʦʶ 3, ʟʣʠʚʥʠʡ ʢʨʘʥ 9, ʤʝʭʘʥʽʯʥʠʡ ʟʤʽʰʫʚʘʯ 5 ʽ ʧʘ-

ʪʨʫʙʦʢ ʜʣʷ ʚʽʜʙʦʨʫ ʙʽʦʛʘʟʫ 6. 

 

 
ʈʠʩ.8.12. ʉʭʝʤʘ ʙʽʦʛʘʟʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʟ ʧʽʜʽʛʨʽʚʦʤ: 

1 ï ʬʝʨʤʝʥʪʘʪʦʨ; 2 ï ʜʝʨʝʚôʷʥʠʡ ʱʠʪ; 3 ï ʟʘʣʠʚʥʘ ʛʦʨʣʦʚʠʥʘ;  

4 ï ʻʤʥʽʩʪʴ ʜʣʷ ʟʙʦʨʫ ʤʝʪʘʥʫ; 5 ï ʟʤʽʰʫʚʘʯ; 6 ï ʧʘʪʨʫʙʦʢ ʜʣʷ ʚʽʜʙʦʨʫ 

ʙʽʦʛʘʟʫ; 7 - ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʡ ʰʘʨ; 8 ï ʨʝʰʽʪʢʘ; 9 ï ʟʣʠʚʥʠʡ ʢʨʘʥ ʜʣʷ  

ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʤʘʩʠ; 10 ï ʢʘʥʘʣ ʜʣʷ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ;  

11 ï ʧʨʠʩʪʨʽʡ ʜʣʷ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ 
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ʌʝʨʤʝʥʪʘʪʦʨ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ 1 ʤʦʞʥʘ ʟʨʦʙʠʪʠ  ʽʟ ʜʝʨʝ-

ʚʘ. ɼʥʦ ʧʦʚʠʥʥʦ ʤʘʪʠ ʨʝʰʽʪʢʫ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʯʝʨʝʟ ʪʝʭʥʦʣʦʛʽ-

ʯʥʠʡ ʢʘʥʘʣ 10 ʧʦʚʽʪʨʷ ʧʦʪʨʘʧʣʷʣʦ ʚʩʝʨʝʜʠʥʫ ʤʘʩʠ. ɿʚʝʨʭʫ ʬʝ-

ʨʤʝʥʪʘʪʦʨ ʟʘʢʨʠʚʘʻʪʴʩʷ ʜʝʨʝʚôʷʥʠʤʠ ʱʠʪʘʤʠ 2. ɿ ʤʝʪʦʶ ʟʘʧʦ-

ʙʽʛʘʥʥʷ ʚʪʨʘʪ ʪʝʧʣʘ, ʩʪʽʥʢʠ ʪʘ ʜʥʠʱʝ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʪʝʨʤʦʽ-

ʟʦʣʷʮʽʡʥʠʤ ʰʘʨʦʤ 7. 

ɼʘʥʘ ʫʩʪʘʥʦʚʢʘ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʋ ʻʤʥʽʩʪʴ 4 ʯʝ-

ʨʝʟ ʛʦʨʣʦʚʠʥʫ 3 ʟʘʣʠʚʘʶʪʴ ʧʦʧʝʨʝʜʥʴʦ ʧʨʠʛʦʪʦʚʣʝʥʠʡ ʨʽʜʢʠʡ 

ʛʥʽʡ ʚʦʣʦʛʽʩʪʶ 88é92%. ɸʥʘʝʨʦʙʥʠʡ ʬʝʨʤʝʥʪʘʪʦʨ 1 ʯʝʨʝʟ 

ʚʝʨʭ ʟʘʧʦʚʥʶʶʪʴ ʩʫʤʽʰʰʶ ʛʥʦʶ ʽʟ ʩʦʣʦʤʦʶ ʯʠ ʪʠʨʩʦʶ ʚʦʣʦ-

ʛʽʩʪʶ 65é69%. ɺʥʘʩʣʽʜʦʢ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʢʘʥʘʣ ʫ ʬʝʨʤʝʥʪʘʪʦʨʽ ʧʦʯʠʥʘʻ ʨʦʟʢʣʘʜʘʪʠʩʴ ʦʨʛʘʥʽʯʥʘ ʤʘʩʘ ʪʘ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷ ʪʝʧʣʘ. ʎʴʦʛʦ ʪʝʧʣʘ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ 

ʜʣʷ ʧʽʜʽʛʨʽʚʫ ʮʽʣʦʾ ʻʤʥʦʩʪʽ.  ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʢʣʘʜʫ ʦʨʛʘʥʽʯʥʦʾ 

ʤʘʩʠ ʧʦʯʠʥʘʻ ʚʠʜʽʣʷʪʠʩʴ ʙʽʦʛʘʟ, ʷʢʠʡ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʫ ʚʝʨʭʥʽʡ 

ʯʘʩʪʠʥʽ ʻʤʥʦʩʪʽ. ɼʘʣʽ ʦʪʨʠʤʘʥʠʡ ʛʘʟ ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ 6 ʧʦʜʘ-

ʻʪʴʩʷ ʜʣʷ ʧʦʙʫʪʦʚʠʭ ʧʦʪʨʝʙ. ʋ ʧʨʦʮʝʩʽ ʙʨʦʜʽʥʥʷ ʛʥʽʡ ʫ ʻʤʥʦʩʪʽ 

ʧʦʩʪʽʡʥʦ ʧʝʨʝʤʽʰʫʻʪʴʩʷ ʟʤʽʰʫʚʘʯʝʤ 5. ʊʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʪʘʢʦʾ 

ʫʩʪʘʥʦʚʢʠ ʩʪʘʥʦʚʠʪʴ ʦʜʠʥ ʨʽʢ. 

ʉʫʤʘʨʥʠʡ ʨʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʚʘʨʠʥʥʠʮʴʢʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʦʾ ʙʽʦʤʘʩʠ ʚ ʋʢʨʘʾʥʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʪʘʙʣ.8.5 ʪʘ ʥʘ 

ʨʠʩ.8.13 ʽ ʨʠʩ.8.14 [35]. 

ɼʦ ʛʘʟʦʧʦʜʽʙʥʠʭ ʙʽʦʧʘʣʠʚ ʚʽʜʥʦʩʷʪʴ ʽ ʙʽʦʚʦʜʝʥʴ. 

ɹʽʦʚʦʜʝʥʴ - ʛʘʟʦʧʦʜʽʙʥʠʡ ʨʽʟʥʦʚʠʜ ʙʽʦʧʘʣʠʚʘ, ʷʢʠʡ ʦʜʝʨ-

ʞʫʻʪʴʩʷ ʨʘʟʦʤ ʽʟ ʙʽʦʙʫʪʘʥʦʣʦʤ ʰʣʷʭʦʤ ʙʫʪʠʣʦʚʦʛʦ ʘʙʦ ʘʮʝʪʦ-

ʥʦʙʫʪʠʣʦʚʦʛʦ ʟʙʨʦʜʞʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. 

ʄʝʪʦʜʦʤ ʙʫʪʠʣʦʚʦʛʦ ʙʨʦʜʽʥʥʷ ʩʘʭʘʨʦʟʠ ʘʙʦ ʢʨʦʭʤʘʣʶ ʟ 1 

ʪʦʥʥʠ ʤʝʣʷʩʠ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʜʦ 140 ʤ
3
 ʚʦʜʥʶ, ʽʟ 1 ʪ ʩʪʝʙʝʣ 

ʩʦʣʦʜʢʦʛʦ ʩʦʨʛʦ ð 50 ʤ
3
 ʪʘ 1 ʪ ʢʘʨʪʦʧʣʽ ð 42 ʤ

3
. ʇʨʠ ʘʮʝʪʦʥ-

ʙʫʪʠʣʦʚʦʤʫ ʟʙʨʦʜʞʫʚʘʥʥʽ ʟ 1 ʪ ʢʘʨʪʦʧʣʽ ʦʜʝʨʞʫʶʪʴ 25 ʤ
3
 ʚʦ-

ʜʥʶ, ʪʦʜʽ ʷʢ 1 ʪ ʩʪʝʙʝʣ ʩʦʣʦʜʢʦʛʦ ʩʦʨʛʦ ʜʘʻ 30 ʤ
3
. 

ɹʽʦʚʦʜʝʥʴ ʤʦʞʥʘ ʦʜʝʨʞʫʚʘʪʠ ʪʝʨʤʦʤʝʭʘʥʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʟ 

ʚʜ̔ʭʦʜʽʚ ʜʝʨʝʚʠʥʠ, ʦʜʥʘʢ ʩʦʙʽʚʘʨʪʽʩʪʴ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʧʦʢʠ ʟʘ-

ʥʘʜʪʦ ʚʠʩʦʢʘ [55]. 

 

http://uk.wikipedia.org/wiki/%D0%91%D1%96%D0%BE%D0%BF%D0%B0%D0%BB%D0%B8%D0%B2%D0%BE
http://uk.wikipedia.org/w/index.php?title=%D0%91%D1%96%D0%BE%D0%B1%D1%83%D1%82%D0%B0%D0%BD%D0%BE%D0%BB&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%A1%D0%B0%D1%85%D0%B0%D1%80%D0%BE%D0%B7%D0%B0
http://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D1%85%D0%BC%D0%B0%D0%BB%D1%8C
http://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B5%D0%BD%D1%8C
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ʊʘʙʣʠʮʷ 8.5 

ʉʫʤʘʨʥʠʡ ʨʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʚʘʨʠʥʥʠʮʴʢʦʾ  

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʙʽʦʤʘʩʠ ʚ ʋʢʨʘʾʥʽ [35] 

ʆʙʣʘʩʪʴ ʂʽʣʴʢʽʩʪʴ 

ʛʥʦʶ, 

ʤʣʥ. ʪ/ʨʽʢ 

ɺʠʭʽʜ ʙʽʦ-

ʛʘʟʫ,  

ʤʣʥ. 

ʤ
3
/ʨʽʢ 

ɿʘʤʽʱʝʥʥʷ 

ʦʨʛʘʥʽʯʥʦʛʦ 

ʧʘʣʠʚʘ, 

 ʪ ʫ.ʧ./ʨʽʢ 

ɺʽʥʥʠʮʴʢʘ 17,9 891 713 

ɺʦʣʠʥʩʴʢʘ 11,0 527 422 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 20,8 110 880 

ɼʦʥʝʮʴʢʘ 15,3 794 635 

ɾʠʪʦʤʠʨʩʴʢʘ 15,1 725 580 

ɿʘʢʘʨʧʘʪʩʴʢʘ 4,7 243 194 

ɿʘʧʦʨʽʟʴʢʘ 15,4 771 617 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 11,8 589 471 

ʂʠʾʚʩʴʢʘ 16,8 864 692 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 7,3 

 

 

 

 

 

 

 

358 287 

ʃʫʛʘʥʩʴʢʘ 11,4 557 454 

ʃʴʚʽʚʩʴʢʘ 13,5 665 532 

ʄʠʢʦʣʘʾʚʩʴʢʘ 10,5 518 414 

ʆʜʝʩʴʢʘ 14,1 733 587 

ʇʦʣʪʘʚʩʴʢʘ 17,5 868 694 

ʈʽʚʥʝʥʩʴʢʘ 10,4 498 398 

ʉʫʤʩʴʢʘ 13,0 640 512 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ 11,6 561 449 

ʍʘʨʢʽʚʩʴʢʘ 18,1 906 725 

ʍʝʨʩʦʥʩʴʢʘ 12,7 627 501 

ʍʤʝʣʴʥʠʮʴʢʘ 16,5 790 632 

ʏʝʨʢʘʩʴʢʘ 13,6 682 545 

ʏʝʨʥʽʚʝʮʴʢʘ 6,1 304 243 

ʏʝʨʥʽʛʽʚʩʴʢʘ 17,7 856 685 

ɸʈ ʂʨʠʤ 12,3 639 511 

ɺʩʴʦʛʦ 335,1 16706 13373 
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ʈʠʩ.8.13. ʈʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʢʽʣʴʢʦʩʪʽ ʛʥʦʶ, ʤʣʥ. ʪ/ʨʽʢ 

 

 
 

 

 

ʈʠʩ.8.14. ʈʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʠʭʦʜʫ ʙʽʦʛʘʟʫ, ʤʣʥ. ʤ
3
/ʨʽʢ 

ʂʠʾʚ 

 

15-20 

 

 < 10 

 

10-15 

 

>20 

 

ʂʠʾʚ 

 

600-800 

 

 < 400 

 

400-600 

 

800-1000 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʦʜʥʶ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʡ ʚ ʝʥʝʨʛʝʪʠʮʽ ʚ ʜʘʥʠʡ 

ʯʘʩ ʦʙʤʝʞʝʥʦ ʚʽʜʩʫʪʥʽʩʪʶ ʨʦʟʚʠʥʫʪʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʪʦʤʫ 

ʧʦʢʠ ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʣʠʰʝ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʤʦʜʝʣʽ ʚʦʜʥʝʚʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʪʝʭʥʽʢʠ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʧʘʣʠʚʥʠʭ ʚʦʜʥʝʚʠʭ ʝʣʝ-

ʤʝʥʪʘʭ. 

ʋʩʢʣʘʜʥʶʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʶ ʷʢ ʧʘʣʠʚʘ 

ʪʘʢʦʞ ʧʨʦʙʣʝʤʠ ʙʝʟʧʝʢʠ: ʚʦʜʝʥʴ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʟ ʧʦʚʽʪʨʷʤ 

ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʫ ʩʫʤʽʰ ʛʨʠʤʫʯʠʡ ʛʘʟ; ʟʨʽʜʞʝʥʠʡ ʚʦʜʝʥʴ ʤʘʻ 

ʚʠʥʷʪʢʦʚʽ ʧʨʦʥʠʢʘʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʠʤʘʛʘʶʯʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʦʩʦʙʣʠʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʆʜʥʘʢ, ʟʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʙʝʟʧʝʢʠ, ʚʦʜʥʶ ʥʝʤʘʻ 

ʨʽʚʥʠʭ. ʈʝʘʢʮʽʷ ʨʦʟʢʣʘʜʘʥʥʷ ʚʦʜʥʶ ʅ2 + 0,5ʆ2 = ʅ2ʆ  ʩʫʧʨʦ-

ʚʦʜʞʫʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ (285,8 

ʢɼʞ/ʤʦʣʴ). ʇʨʠ ʮʴʦʤʫ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʽʷʢʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ, ʪʦʤʫ ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʢʮʽʾ ʫʪʚʦʨʶʶʪʴʩʷ ʪʽʣʴʢʠ 

ʧʘʨʠ ʚʦʜʠ. 

ʆʪʞʝ, ʥʘ ʦʩʥʦʚʽ ʚʠʱʝʧʨʠʚʝʜʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʝʥʝʨʛʝʪʠʯʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʦʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʘ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʚʠʜʽʣʠʪʠ ʾʾ ʚ ʦʢʨʝʤʠʡ ʥʘʧʨʷʤ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ; ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ ʽʩʥʫʻ ʜʦʩʪʘʪʥʽʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽ-

ʘʣ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʚʠʜʽʚ ʙʽʦʤʘʩʠ ʽ ʥʝʦʙʭʽʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ 

ʪʘ ʧʨʦʤʠʩʣʦʚʘ ʙʘʟʘ ʜʣʷ ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ ʛʘʣʫʟʽ ʝʥʝʨʛʝʪʠʢʠ.  
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ʈʆɿɼɯʃ 9 

ɽʅɽʈɻɯʗ ʈɯʂ 

 

ɻʽʜʨʦʝʥʝʨʛʝʪʠʢʘ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʜʞʝʨʝʣ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʢʽʣʴʢʽʩʪʴ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʷʢʘ ʚʠʨʦʙʣʷʻʪʴʩʷ ʛʽʜʨʦʪʫʨʙʽʥʘʤʠ ʫ ʩʚʽʪʽ ʩʪʘʥʦ-

ʚʠʪʴ 20%, ʧʨʠʯʦʤʫ ʮʝʡ ʚʽʜʩʦʪʦʢ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ.  

ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʛʽʜʨʦʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ: ʧʦʪʝʥʮʽʘʣʴʥʽ, 

ʪʝʭʥʽʯʥʦ ʤʦʞʣʠʚʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʜʘʥʦʤʫ ʨʽʚʥʽ ʨʦʟʚʠʪʢʫ 

ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ, ʘ ʪʘʢʦʞ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷ. 

ʇʦʪʝʥʮʽʘʣʴʥʽ ʛʽʜʨʦʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʋʢʨʘʾʥʠ ʜʦʨʽʚʥʶ-

ʶʪʴ ï 44,7 ʤʣʨʜ.ʢɺʪĀʛʦʜ. ɿ ʮʽʻʾ ʢʽʣʴʢʦʩʪʽ ʥʘ ʪʝʭʥʽʯʥʦ ʤʦʞʣʠʚʽ 

ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʜʨʦʨʝʩʫʨʩʠ ʧʨʠʧʘʜʘʻ 21,5 ʤʣʨʜ. ʢɺʪĀʛʦʜ    

(ʟ ʥʠʭ 46 % ï ʥʘ ʙʘʩʝʡʥ ɼʥʽʧʨʘ, ʧʦ 20 % ï ʥʘ ʙʘʩʝʡʥʠ ɼʥʽʩʪʨʘ ʽ 

ʊʠʩʠ, 14 % ï ʥʘ ʚʩʽ ʽʥʰʽ ʨʽʯʢʠ ʢʨʘʾʥʠ). ɽʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʽ 

ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʜʨʦʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʩʪʘʥʦʚʣʷʪʴ                   

16 ʤʣʨʜ. ʢɺʪĀʛʦʜ. ɿ ʮʽʻʾ ʢʽʣʴʢʦʩʪʽ ʧʨʠʧʘʜʘʻ (ʤʣʨʜ.ʢɺʪĀʛʦʜ): ʥʘ 

ʙʘʩʝʡʥ ɼʥʽʧʨʘ ï 9,8; ʊʠʩʠ ï 3,5; ɼʥʽʩʪʨʘ ï 2,7. 

ʆʙôʻʤ ʪʘ ʷʢʽʩʪʴ  ʛʽʜʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʭʘʨʘʢʪʝʨʫ ʩʪʦʢʫ ʨʽʯʦʢ. ɼʣʷ ʩʝʟʦʥʥʦʛʦ ʽ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʨʝʛʫʣʶ-

ʚʘʥʥʷ ʩʪʦʢʫ ʥʘ ʨʽʯʢʘʭ ʩʪʚʦʨʶʶʪʴ ʛʨʝʙʣʽ ʪʘ ʚʝʣʠʢʽ ʚʦʜʦʩʭʦʚʠ-

ʱʘ. 

 

 

                  

 

 

 

 

 

 

 
 

ʈʠʩ.9.1. ʉʭʝʤʘ ɻɽʉ 

ʇʽʜʩʪʘʥʮʽʷ 

ɻʝʥʝʨʘʪʦʨ 

ʊʫʨʙʽʥʘ 

ʇʦʪʽʢ ʚʦʜʠ 
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ʉʫʯʘʩʥʽ ʛʨʝʙʣʽ ʙʫʚʘʶʪʴ ʙʝʪʦʥʥʽ, ʥʘʤʠʚʥʽ, ʥʘʩʠʧʥʽ ʪʘ 

ʢʘʤôʷʥʦ-ʥʘʢʠʜʥʽ. 

ʅʘ ʛʽʜʨʦʩʧʦʨʫʜʘʭ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʜʚʘ ʦʩʥʦʚʥʽ ʪʠʧʠ ʪʫʨʙʽʥ: 

- ʨʝʘʢʪʠʚʥʽ ʪʫʨʙʽʥʠ; 

- ʽʤʧʫʣʴʩʥʽ ʪʫʨʙʽʥʠ. 

ʈʝʘʢʪʠʚʥʽ ʪʫʨʙʽʥʠ ʧʦʚʥʽʩʪʶ ʟʘʥʫʨʝʥʽ ʫ ʚʦʜʫ ʘʙʦ ʧʨʘʮʶʶʪʴ 

ʚʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʚʦʜʥʦʛʦ ʪʠʩʢʫ. ɯʤʧʫʣʴʩʥʽ ʪʫʨʙʽʥʠ ï ʥʘʧʦʣʦʚʠ-

ʥʫ ʟʘʥʫʨʝʥʽ ʫ ʚʦʜʫ ʽ ʧʨʠʚʦʜʷʪʴʩʷ ʫ ʜʽʶ ʚʥʘʩʣʽʜʦʢ ʩʪʨʫʤʫ ʚʦʜʠ, 

ʷʢʠʡ ʦʙʝʨʪʘʻ ʣʦʧʘʪʽ ʪʫʨʙʽʥʠ.  

ʇʦʪʫʞʥʽʩʪʴ, ʷʢʫ ʚʠʨʦʙʣʷʶʪʴ ʧʦʪʦʢʠ (ʪʨʫʤʝʥʽ) ʚʦʜʠ, ʨʦʟʨʘ-

ʭʦʚʫʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

 

,QhgP ÖÖÖÖ= rh                              (9.1) 

 

ʜʝ ʈ ï ʧʦʪʫʞʥʽʩʪʴ (ɺʪ); ɖ ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʫʨʙʽʥʠ; ɟ ï ʛʫʩʪʠʥʘ 

ʚʦʜʠ; g ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ (9,8 ʤ/ʩ
2
); h ï ʨʽʟʥʠʮʷ 

ʚʠʩʦʪ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ; Q- ʚʠʪʨʘʪʘ ʚʦʜʠ (ʤ
3
/ʩ). 

ʈʦʟʨʽʟʥʷʶʪʴ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʨʝʘʢʪʠʚʥʠʭ ʚʦʜʥʠʭ ʪʫʨʙʽʥ (ʧʦ-

ʚʥʽʩʪʶ ʟʘʥʫʨʝʥʠʭ ʽ ʧʨʘʮʶʶʯʠʭ ʚʥʘʩʣʽʜʦʢ ʪʠʩʢʫ ʪʘ ʢʽʥʝʪʠʯʥʦʾ 

ʝʥʝʨʛʽʾ ʚʦʜʠ): 

- ʨʘʜʽʘʣʴʥʦ-ʦʩʴʦʚʽ (Francis). ʋ ʨʦʙʦʯʦʤʫ ʢʦʣʝʩʽ ʪʫʨʙʽʥ ʜʘʥʦʛʦ 

ʪʠʧʫ, ʧʦʪʽʢ ʚʦʜʠ ʨʫʭʘʻʪʴʩʷ ʩʧʦʯʘʪʢʫ ʨʘʜʽʘʣʴʥʦ (ʜʦ ʮʝʥʪʨʫ), 

ʘ ʧʦʪʽʤ ʚ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ (ʜʦ ʚʠʭʦʜʫ), ʨʠʩ.9.2; 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ.9.2. ʈʘʜʽʘʣʴʥʦ-ʦʩʴʦʚʘ ʪʫʨʙʽʥʘ ʟ ʛʝʥʝʨʘʪʦʨʦʤ (Fransis) 



 167 

- ʧʦʚʦʨʦʪʥʦ-ʣʦʧʘʪʝʚʽ (Kaplan). ʃʦʧʘʪʽ ʜʘʥʦʾ ʪʫʨʙʽʥʠ ʦʙʝʨ-

ʪʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ. ɺʽʩʴ ʪʫʨʙʽʥʠ ʤʦʞʝ ʙʫʪʠ ʷʢ ʚʝʨ-

ʪʠʢʘʣʴʥʦʶ, ʪʘʢ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ (ʨʠʩ.9.3); 

- ʪʫʨʙʽʥʠ ɻʦʨʣʦʚʘ (ʨʠʩ.9.4). 

 
ʘ) ʚʝʨʪʠʢʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʪʫʨʙʽʥʠ 

 

 

 

 

 

 

 

 
ʙ) ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʪʫʨʙʽʥʠ 

   
ʈʠʩ.9.3. ʇʦʚʦʨʦʪʥʦ-ʣʦʧʘʪʝʚʽ ʪʫʨʙʽʥʠ (Kaplan) 

 

     
ʈʠʩ.9.4. ʊʫʨʙʽʥʘ ɻʦʨʣʦʚʘ 
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ʈʝʘʢʪʠʚʥʽ ʪʠʧʠ ʪʫʨʙʽʥ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʶʪʴ ʧʨʠ ʤʘʣʦʤʫ ʽ 

ʩʝʨʝʜʥʴʦʤʫ ʥʘʧʦʨʘʭ ʚʦʜʠ. 

ʑʦʜʦ ʽʤʧʫʣʴʩʥʠʭ ʪʫʨʙʽʥ (ʯʘʩʪʢʦʚʦ ʟʘʥʫʨʝʥʠʭ ʫ ʚʦʜʫ), ʪʦ 

ʚʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

- ʢʦʚʰʦʚʽ (ʩʪʨʫʤʠʥʥʦ-ʢʦʚʰʝʚʽ, Pelton), (ʨʠʩ.9.5); 

- ʪʫʨʙʽʥʠ ʊʫʨʛʦ (Turgo), (ʨʠʩ.9.6); 

- ʪʫʨʙʽʥʠ ɹʘʥʢʠ (Banki) ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʧʦʧʝʨʝʢ ʚʦʜʥʦʛʦ 

ʧʦʪʦʢʫ (ʨʠʩ.9.7). 

 

 
 

ʈʠʩ.9.5. ʂʦʚʰʦʚʘ ʪʫʨʙʽʥʘ, Pelton 

 

ɯʤʧʫʣʴʩʥʽ ʪʫʨʙʽʥʠ ʥʘʡʢʨʘʱʝ ʧʨʘʮʶʶʪʴ ʧʨʠ ʚʠʩʦʢʠʭ ʥʘʧʦ-

ʨʘʭ ʚʦʜʠ. ɼʽʘʧʘʟʦʥ ʨʦʙʦʪʠ ʚʠʱʝ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʨʝʘʢʪʠʚʥʠʭ ʽ 

ʤ̔ʧʫʣʴʩʥʠʭ ʪʫʨʙʽʥ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣ.9.1. 

 

 
ʈʠʩ.9.6. ʊʫʨʙʽʥʘ ʊʫʨʛʦ, Turgo 
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ʈʠʩ.9.7. ʊʫʨʙʽʥʘ ɹʘʥʢʠ, Banki 

 

ɯʤʧʫʣʴʩʥʽ ʪʫʨʙʽʥʠ ʥʘʡʢʨʘʱʝ ʧʨʘʮʶʶʪʴ ʧʨʠ ʚʠʩʦʢʠʭ ʥʘʧʦ-

ʨʘʭ ʚʦʜʠ. ɼʽʘʧʘʟʦʥ ʨʦʙʦʪʠ ʚʠʱʝ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʨʝʘʢʮʽʡʥʠʭ ʽ 

ʽʤʧʫʣʴʩʥʠʭ ʪʫʨʙʽʥ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣ.9.1. 

ʊʘʙʣʠʮʷ 9.1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʫʨʙʽʥ 

ʅʘʟʚʘ ʪʫʨʙʽʥʠ ɼʽʘʧʘʟʦʥ ʨʦʙʦʪʠ  

           Kaplan 2 < h < 40 

           Francis 10 < h < 350 

           Pelton  50 < h < 1300 

           Turgo 50 < h < 250 

 

ɺʠʙʽʨ ʪʫʨʙʽʥʠ ʷʢ ʧʨʘʚʠʣʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ h ʽ ʟʥʘʯʥʦ 

ʤʝʥʰʝ ʚʽʜ Q. ʊʫʨʙʽʥʠ ʪʠʧʫ Kaplan ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʰʠʨʦʢʦ-

ʤʫ ʜʽʘʧʘʟʦʥʽ ʟʥʘʯʝʥʴ h  ̔Q. ʄʘʣʽ ʪʫʨʙʽʥʠ (ʜʦ 10 ʄɺʪ) ʟʘʟʚʠʯʘʡ 

ʨʦʟʤʽʱʫʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʘ ʚʝʣʠʢʽ ʪʫʨʙʽʥʠ ʪʠʧʫ Francis ʽ 

Kaplan ʤʘʶʪʴ ʚʝʨʪʠʢʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ. ʅʘ ʨʠʩ.9.8 ʧʨʝʜʩʪʘʚ-

ʣʝʥʦ ʛʨʘʬʽʢʠ ʜʽʘʧʘʟʦʥʽʚ ʨʦʙʦʪʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʛʽʜʨʦʪʫʨʙʽʥ. 

ʑʦʜʦ ʋʢʨʘʾʥʠ, ʪʦ ʪʫʪ ʥʘʣʽʯʫʻʪʴʩʷ ʧʦʥʘʜ 63 ʪʠʩʷʯʽ ʤʘʣʠʭ 

ʨʽʢ ʡ ʚʦʜʦʪʦʢʽʚ ʟʘʛʘʣʴʥʦʶ ʜʦʚʞʠʥʦʶ 135,8 ʪʠʩʷʯ ʢʤ, ʟ ʥʠʭ 

ʙʣʠʟʴʢʦ 60 ʪʠʩʷʯ (95%) ï ʜʫʞʝ ʤʘʣʽ (ʜʦʚʞʠʥʘ ʤʝʥʰʝ 10 ʢʤ), ʾʭ 

ʩʫʤʘʨʥʘ ʜʦʚʞʠʥʘ ï 112 ʪʠʩʷʯ ʢʤ, ʪʦʙʪʦ ʩʝʨʝʜʥʷ ʜʦʚʞʠʥʘ ʪʘʢʦ-

ʛʦ ʚʦʜʦʪʦʢʫ ï 1,9 ʢʤ. ɹʽʣʴʰʽʩʪʴ ʤʘʣʠʭ ʨʽʢ ʜʦʚʞʠʥʦʶ ʤʝʥʰʝ 10 

ʢʤ ʤʘʶʪʴ ʧʣʦʱʫ ʚʦʜʦʟʙʦʨʫ ʚʽʜ 20,1 ʜʦ 500 ʢʤ
2
 (87% ʫʩʽʻʾ ʢʽ-

ʣʴʢʦʩʪʽ ʪʘ 72% ʚʩʽʻʾ ʜʦʚʞʠʥʠ ʤʘʣʠʭ ʨʽʢ ʋʢʨʘʾʥʠ). ʄʘʣʠʭ ʨʽʢ ʽʟ 
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ʧʣʦʱʝʶ ʚʦʜʦʟʙʦʨʫ ʚʽʜ 50,1 ʜʦ 100 ʢʤ
2
 ʥʘʣʽʯʫʻʪʴʩʷ 890 (28% 

ʫʩʽʻʾ ʢʽʣʴʢʦʩʪʽ), ʘ 797 ʨʽʯʦʢ (25%) ʤʘʶʪʴ ʧʣʦʱʫ ʚʦʜʦʟʙʦʨʫ 

20,1é50 ʢʤ
2
. 

 

 
             

 

                                   

ʈʠʩ.9.8. ɼʽʘʧʘʟʦʥʠ ʨʦʙʦʪʠ ʪʫʨʙʽʥ 

 

ʆʩʥʦʚʥʦʶ ʾʭ ʛʽʜʨʦʣʦʛʽʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʻ ʩʝʨʝʜʥʽʡ 

ʙʘʛʘʪʦʨʽʯʥʠʡ ʩʪʽʢ, ʘʙʦ ʥʦʨʤʘ ʨʽʯʥʦʛʦ ʩʪʦʢʫ. ʅʘʡʙʽʣʴʰʘ ʚʦʜʦ-

ʥʦʩʥʽʩʪʴ ʧʨʠʪʘʤʘʥʥʘ ʨʽʢʘʤ ʂʘʨʧʘʪ, ʩʪʽʢ ʷʢʠʭ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʩʦʪʠ ʙʘʩʝʡʥʫ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʤʘʣʠʭ ʨʽʯʦʢ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʩʪʘʥ ʣʴʦʜʦʩʪʘʚʫ ʥʘ 

ʨʽʯʢʘʭ ʚʟʠʤʢʫ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʤʽʥʽ-ɻɽʉ, ʷʢʽ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴ ʢʽʥʝʪʠʯʥʫ ʝʥʝʨʛʽʶ ʧʦʪʦʢʫ ʨʽʯʦʢ. 

ɻʽʜʨʦʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʤʘʣʠʭ ʨʽʢ ʋʢʨʘʾʥʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʡ ʥʘ ʨʠʩ.9.9 ʫ ʪʘ ʪʘʙʣ.9.2 [35]. 

 

Francis;                 Kaplan;                  Pelton;    

Turgo;                   Banki                                
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ʈʠʩ.9.9. ʈʽʯʥʠʡ ʪʝʭʥʽʯʥʠʡ ʛʽʜʨʦ-ʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ  

ʤʘʣʠʭ ʨʽʢ ʋʢʨʘʾʥʠ, ʤʣʥ. ʢɺʪ ʛʦʜ/ʨʽʢ 

 

ʊʘʙʣʠʮʷ 9.2 

ɻʽʜʨʦʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʤʘʣʠʭ ʨʽʢ ʋʢʨʘʾʥʠ [35] 

ʆʙʣʘʩʪʴ ɿʘʛʘʣʴʥʠʡ 

ʧʦʪʝʥʮʽʘʣ, 

ʤʣʥ. ʢɺʪ 

ʛʦʜ/ʨʽʢ 

ʊʝʭʥʽʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ, 

ʤʣʥ. ʢɺʪ 

ʛʦʜ/ʨʽʢ 

ɼʦʮʽʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ, 

ʤʣʥ. ʢɺʪ 

ʛʦʜ/ʨʽʢ 

1 2 3 4 
ɺʽʥʥʠʮʴʢʘ 360 238 108 

ɺʦʣʠʥʩʴʢʘ 115 76 35 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 101 67 30 

ɼʦʥʝʮʴʢʘ 189 125 57 

ɾʠʪʦʤʠʨʩʴʢʘ 336 222 101 

ɿʘʢʘʨʧʘʪʩʴʢʘ 4532 2991 1357 

ɿʘʧʦʨʽʟʴʢʘ 

 

 

 

 

51 33 15 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 

 

 

 

170 112 51 

ʂʠʾʚ 

 

 < 100 

 

200-1000 

 

100-200 

 

1000-2000 

 

>2000 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ.9.2 

1 2 3 4 

ʂʠʾʚʩʴʢʘ 200 132 60 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 399 263 120 

ʃʫʛʘʥʩʴʢʘ 436 288 131 

ʃʴʚʽʚʩʴʢʘ 1814 1197 544 

ʄʠʢʦʣʘʾʚʩʴʢʘ 157 104 47 

ʆʜʝʩʴʢʘ 38 25 11 

ʇʦʣʪʘʚʩʴʢʘ 396 261 119 

ʈʽʚʥʝʥʩʴʢʘ 304 201 91 

ʉʫʤʩʴʢʘ 298 197 89 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ 427 282 128 

ʍʘʨʢʽʚʩʴʢʘ 268 177 80 

ʍʝʨʩʦʥʩʴʢʘ 2 2 1 

ʍʤʝʣʴʥʠʮʴʢʘ 304 200 91 

ʏʝʨʢʘʩʴʢʘ 331 219 99 

ʏʝʨʥʽʚʝʮʴʢʘ 884 583 265 

ʏʝʨʥʽʛʽʚʩʴʢʘ 178 118 54 

ɸʈ ʂʨʠʤ 211 139 63 

ɺʩʴʦʛʦ 12501 8252 3747 

 

ɿ ʧʦʯʘʪʢʫ 20-ʭ ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʥʘʣʽʯʫʚʘʣʦʩʷ 84 ʛʽʜʨʦʝʣʝʢʪ-

ʨʦʩʪʘʥʮʽʾ ʟʘʛʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 4000 ʢɺʪ, ʘ ʥʘʧʨʠʢʽʥʮʽ 1929 

ʨʦʢʫ - ʫʞʝ 150 ʩʪʘʥʮʽʡ ʟʘʛʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 8400 ʢɺʪ. ʋ ʧʦ-

ʚʦʻʥʥʠʡ ʧʝʨʽʦʜ ʝʣʝʢʪʨʠʬʽʢʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʝʞ 

ˇʨʫʥʪʫʚʘʣʘʩʷ ʥʘ ʟʙʽʣʴʰʝʥʥʽ ʧʦʪʫʞʥʦʩʪʝʡ ʽ ʧʦʣʽʧʰʝʥʥʽ ʪʝʭʥʽ-

ʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʣʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. ʅʘ ʧʦʯʘʪʢʫ 

50-ʭ ʨʦʢʽʚ ʢʽʣʴʢʽʩʪʴ ʧʦʙʫʜʦʚʘʥʠʭ ʤʘʣʠʭ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚ 

ʋʢʨʘʾʥʽ ʜʦʩʷʛʣʘ 956 ʽʟ ʟʘʛʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 30 ʪʠʩ. ʢɺʪ.  

ʆʜʥʘʢ, ʯʝʨʝʟ ʨʦʟʚʠʪʦʢ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ 

ʪʘ ʩʪʽʡʢʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝ-

ʨʛʽʾ ʥʘ ʧʦʪʫʞʥʠʭ ʪʝʧʣʦ- ʽ ʛʽʜʨʦʩʪʘʥʮʽʷʭ ʙʫʜʽʚʥʠʮʪʚʦ ʤʘʣʠʭ 

ɻɽʉ ʙʫʣʦ ʟʫʧʠʥʝʥʦ. ʇʦʯʘʣʘʩʷ ʾʭ ʢʦʥʩʝʨʚʘʮʽʷ, ʜʝʤʦʥʪʘʞ, ʩʦʪʥʽ 

ʤʘʣʠʭ ɻɽʉ ʙʫʣʠ ʟʨʫʡʥʦʚʘʥʽ (ʨʠʩ.9.10, ʨʠʩ.9.11). 
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ʈʠʩ.9.10. ʄʘʰʠʥʥʘ ʟʘʣʘ ɺʝʣʠʢʦ-ʉʦʨʦʯʠʥʩʴʢʦʾ ʤʘʣʦʾ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, 

ʩ. ʂʘʤô̫ ʥʠʡ ɹʨʽʜ (340 ʢɺʪ) 

 
ʈʠʩ.9.11. ɹʫʜ̔ʚʣʷ ʤʘʣʦʾ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ  ʚ ʩ. ʂʘʤôʷʥʠʡ ɹʨʽʜ 

 

ʅʠʥʽ ʚ ʋʢʨʘʾʥʽ ʟʙʝʨʝʛʣʦʩʷ ʣʠʰʝ 48 ʤʘʣʠʭ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘ-

ʥʮʽʡ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʧʦʪʨʝʙʫʻ ʨʝʢʦʥʩʪʨʫʢʮʽʾ. ɼʦ ʥʠʭ ʥʘʣʝ-

ʞʘʪʴ ʪʘʢʽ ʧʦʨʽʚʥʷʥʦ ʧʦʪʫʞʥʽ ʩʪʘʥʮʽʾ, ʷʢ ɻʘʡʚʦʨʦʥʩʴʢʘ, ʂʦʨ-
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ʩʫʥʴ-ʐʝʚʯʝʥʢʽʚʩʴʢʘ, ʉʪʝʙʣʽʚʩʴʢʘ ʪʦʱʦ. ʄʘʣʘ ʝʥʝʨʛʝʪʠʢʘ 

ʋʢʨʘʾʥʠ, ʤʘʶʯʠ ʥʝʟʥʘʯʥʫ ʧʠʪʦʤʫ ʚʘʛʫ (0,2%) ʫ ʟʘʛʘʣʴʥʦʤʫ 

ʝʥʝʨʛʦʙʘʣʘʥʩʽ, ʥʝ ʤʦʞʝ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʫʤʦʚʠ ʝʥʝʨʛʦʟʘ-

ʙʝʟʧʝʯʝʥʥʷ ʢʨʘʾʥʠ. ʆʜʥʘʢ, ʝʢʩʧʣʫʘʪʘʮʽʷ ʤʘʣʠʭ ɻɽʉ ʜʘʻ ʤʦʞ-

ʣʠʚʽʩʪʴ ʚʠʨʦʙʣʷʪʠ ʙʣʠʟʴʢʦ 250 ʤʣʥ ʢɺʪĿʛʦʜ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ 

ʨʽʢ, ʱʦ ʝʢʚʽʚʘʣʝʥʪʥʦ ʱʦʨʽʯʥʽʡ ʝʢʦʥʦʤʽʾ ʜʦ 75 ʪʠʩ. ʪʦʥʥ ʦʨʛʘ-

ʥʽʯʥʦʛʦ ʧʘʣʠʚʘ. 

ɼʦʩʚʽʜ ʜʝʷʢʠʭ ʜʝʨʞʘʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʦʩʚʦʻʥʥʷ ʧʦʪʝʥʮʽʘʣʫ 

ʤʘʣʠʭ ʨʽʯʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʣʠʭ ɻɽʉ ʽ ʤʽʥʽ-ɻɽʉ ʜʦʧʦʤʘʛʘʻ 

ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʧʦʣʽʧʰʝʥʥʷ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ. ʅʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʤʘʣʽ ɻɽʉ, ʷʢʽ ʙʫʜʫʶʪʴʩʷ ʥʘ ʥʘʷʚʥʠʭ ʛʽʜʨʦʪʝʭ-

ʥʽʯʥʠʭ ʩʧʦʨʫʜʘʭ. ʇʠʪʦʤʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ ʜʣʷ ʥʦʚʦʩʧʦʨʫ-

ʜʞʝʥʠʭ ɻɽʉ ʫ ʉʐɸ ʧʦʪʫʞʥʽʩʪʶ 10 ʄɺʪ ʩʪʘʥʦʚʣʷʪʴ 

1100é1400 ʜʦʣ/ʢɺʪ, ʘ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 1 ʄɺʪ ï 6800é8700 

ʜʦʣ/ʢɺʪ. ɹʫʜʽʚʥʠʮʪʚʦ ʤʘʣʦʾ ɻɽʉ ʧʦʪʫʞʥʽʩʪʶ 1 ʄɺʪ ʢʦʰʪʫʻ ʚʽʜ 

0,5 ʜʦ 2 ʤʣʥ. ʜʦʣʘʨʽʚ. ʇʨʠʙʫʪʦʢ ʚʽʜ ʥʝʾ ʩʪʘʥʦʚʠʪʴ 300 ʪʠʩ. ʜʦʣʘ-

ʨʽʚ ʥʘ ʨʽʢ, ʘ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ï 2é6 ʨ. 

ʋʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʤʘʣʠʭ ɻɽʉ ʩʴʦʛʦʜʥʽ ʚʠʨʦʙʣʷʶʪʴ ʯʠʩʣʝʥ-

ʥʽ ʬʽʨʤʠ ʉʐɸ, ʗʧʦʥʽʾ, ʐʚʝʮʽʾ, ʐʚʝʡʮʘʨʽʾ, ʌʨʘʥʮʽʾ, ɸʚʩʪʨʽʾ, 

ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ. ɺʠʨʦʙʥʠʮʪʚʦ ʪʘʢʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʨʦʟʧʦʯʘ-

ʪʦ ʽ ʚ ʜʝʨʞʘʚʘʭ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ. ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʝ ʫʩʪʘʪʢʫʚʘʥ-

ʥʷ ʜʣʷ ʤʘʣʠʭ ɻɽʉ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʧʘʨʘʤʝ-

ʪʨʽʚ: ʧʦʪʫʞʥʽʩʪʴ - ʚʽʜ 2 ʜʦ 15000 ʢɺʪ; ʜʽʘʤʝʪʨ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ 

ʪʫʨʙʽʥʠ - ʚʽʜ 190 ʜʦ 3000 ʤʤ, ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʽʜ 50 ʜʦ 2000 

ʦʙ/ʭʚ., ʥʘʧʽʨ - ʚʽʜ 1 ʜʦ 1000 ʤ, ʚʠʪʨʘʪʠ ʚʦʜʠ - ʚʽʜ 0,0 ʽ ʜʦ 0,75 ʤ/ʩ.  

ɼʽʘʧʘʟʦʥ ʧʦʪʫʞʥʦʩʪʝʡ ʜʽʶʯʠʭ ʪʘ ʧʨʦʝʢʪʦʚʘʥʠʭ ʤʽʥʽ-ɻɽʉ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʜʝʨʞʘʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ.9.3. 

ʊʘʙʣʠʮʷ 9.3 

ɼʽʘʧʘʟʦʥ ʧʦʪʫʞʥʦʩʪʝʡ ʤʽʥʽ-ɻɽʉ ʜʝʨʞʘʚ ɭʉ [56] 

ɼʝʨʞʘʚʘ 
ɼʽʘʧʘʟʦʥ ʚʩʪʘʥʦʚʣʝʥʠʭ  

ʧʦʪʫʞʥʦʩʪʝʡ ʤʽʥʽ-ɻɽʉ, ʄɺʪ 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ 0,076...4,5 

ɯʩʧʘʥʽʷ 1...150 

ʅʽʤʝʯʯʠʥʘ 0,5...40 

 



 175 

ʊʝʭʥʽʯʥʽ ʪʘ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʽʶʯʠʭ ʤʽʥʽ-

ɻɽʉ ʜʝʨʞʘʚ ɭʉ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ.9.4. 

ʊʘʙʣʠʮʷ 9.4 

ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʽʥʽ-ɻɽʉ ʜʝʨʞʘʚ ɭʉ [57] 

  ɼʝʨʞʘʚʘ    ʇʦʪʫ-

ʞʥʽʩʪʴ, 

ʄɺʪ 

ʇʝʨʝ-

ʧʘʜ 

ʚʠʩʦʪʠ, 

ʤ 

ɺʠ-

ʪʨʘʪʠ 

ʚʦʜʠ, 

ʤ
3
/c 

ɺʘʨʪʽʩʪʴ 

ʧʨʦʝʢʪʫ, 

ʜʦʣ. ʉʐɸ 

ʇʝʨʽʦʜ  

ʦʢʫʧʥʦʩʪʽ, 

ʨʦʢʠ 

ʌʨʘʥʮʽʷ 0,2 58 0,4 50 ʪʠʩ 10 

ʅʽʤʝʯʯʠʥʘ 3,1 2,6 140 16 ʤʣʥ 10,4 

ɻʨʝʮʽʷ 3,75x3 15 80 41 ʤʣʥ 9,5 

ɺʝʣʠʢʦʙʨʠ- 

ʪʘʥʽʷ 

0,6 102 50 100 ʪʠʩ 10 

 

ɿʽʩʪʘʚʠʪʠ ʚʘʨʪʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʤʽʥʽ-ɻɽʉ ʜʫʞʝ ʚʘʞʢʦ, 

ʦʩʢʽʣʴʢʠ ʚʘʨʪʽʩʪʴ ʚʠʨʦʙʣʝʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ, ʪʘ-

ʢʠʭxbyybrsd:  

- ʤʩ̔ʮʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʪʨʫʜʦʚʠʪʨʘʪ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ;  

- ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ (ʜʘʤʙʘ ʪʘ ʥ̔-

ʰʽ ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʛʦʣʦʚʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ 

ʜʣʷ ʟʨʦh ʫʚʘʥʥʷ, ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʨʘʡʦʥʫ ʽ ʪʽʣʴʢʠ ʚ ʜʨʫʛʫ ʯʝʨʛʫ 

ʜʣʷ ʤʽʥʽ-ɻɽʉ);  

- ʫʤʦʚ ʬʽʥʘʥʩʫʚʘʥʥʷ;  

- ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʩʦʮʽʘʣʴʥʽ ʫʤʦʚʠ;  

- ʧʦʪʫʞʥʦʩʪʽ ʪʫʨʙʥ̔ʠ. 

ʏʝʨʝʟ ʟʘʟʥʘʯʝʥʽ ʧʨʠʯʠʥʠ ʚʘʨʪʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʤʽʥʶʻʪʴ-

ʩʷ ʚ ʢʦʞʥʽʡ ʤʽʩʮʝʚʦʩʪʽ. ʉʴʦʛʦʜʥʽ ʩʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝ-

ʨʛʽʾ, ʚʠʨʦʙʣʝʥʦʾ ʥʘ ʤʽʥʽ-ɻɽʉ, ʤʘʡʞʝ ʚ 10 ʨʘʟʽʚ ʚʠʱʘ ʥʽʞ ʥʘ ʛʽ-

ʜʨʦʪʫʨʙʽʥʘʭ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 4,6 ʮʝʥʪʘ ʟʘ 1 

ʢɺʪĿʛʦʜ ʽ ʙʽʣʴʰʝ. ɼʦ ʧʝʨʝʚʘʛ ʤʘʣʦʾ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ ʚʽʜʥʦʩʷʪʴ 

ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ Cʆ2 ʪʘ ʽʥʰʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʩʧʦʣʫʢ ʪʘ ʤʽʥʽ-

ʤʘʣʴʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʤʽʥʽ-ɻɽʉ ʥʘ ʜʦʚʢʽʣʣʷ, ʷʢʽ ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʪʴ ʧʨʠʨʦʜʥʽ ʚʦʜʷʥʽ ʥʘʧʦʨʠ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ 

ʤʘʩʰʪʘʙʥʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ. 
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ʑʦʜʦ ʚʝʣʠʢʠʭ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ, ʪʦ ʚʦʥʠ ʚʭʦ-

ʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʛʽʜʨʦʛʝʥʝʨʫʶʯʦʾ ʢʦʤʧʘʥʽʾ ñʋʢʨʛʽʜʨʦʝʥʝʨʛʦò, ʜʦ 

ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʷʪʴ 9 ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʥʘ ʨʽʯʢʘʭ ɼʥʽʧʨʦ ʪʘ 

ɼʥʽʩʪʝʨ (ʢʘʩʢʘʜ ʂʠʾʚʩʴʢʠʭ ɻɽʉ ʽ ɻɸɽʉ, ʂʘʥʽʚʩʴʢʘ, ʂʨʝʤʝʥʯʫ-

ʮʴʢʘ, ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʘ, ɼʥʽʧʨʦʚʩʴʢʘ ʪʘ ʂʘʭʦʚʩʴʢʘ ɻɽʉ), ʘ 

ʪʘʢʦʞ ɼʥʽʩʪʨʦʚʩʴʢʘ ɻɽʉ ʪʘ ɼʥʽʩʪʨʦʚʩʴʢʘ ɻɸɽʉ (ʙʫʜʫʻʪʴʩʷ). 

ʋ 2011 ʨʦʮʽ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʛʽʜʨʦʘʛʨʝʛʘʪʽʚ ʜʘʥʦʾ ʢʦʤʧʘʥʽʾ 

ʩʢʣʘʣʘ 101, ʘ ʾʭ ʩʫʤʘʨʥʘ ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʢʣʘʣʘ 5007,6 

ʄɺʪ. 

ʅʠʥʽ ʦʩʥʦʚʦʶ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʠ ʻ ʢʘʩʢʘʜ ɼʥʽʧʨʦʚ-

ʩʴʢʠʭ ɻɽʉ (ʨʠʩ.9.12), ʫʥʽʢʘʣʴʥʽʩʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʚʽʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʦ ɼʥʽʧʨʫ ʤʘʡʞʝ ʥʘ ʪʠʩʷʯʫ ʢʽʣʦʤʝʪʨʽʚ, ʤʘʻ 

ʧʦʪʫʞʥʽʩʪʴ 3,94 ʪʠʩ.ʄɺʪ ʽʟ ʨʽʯʥʠʤ ʚʠʨʦʙʣʝʥʥʷʤ ʙʽʣʷ ʜʝʩʷʪʠ 

ʤʽʣʴʷʨʜʽʚ ʢʽʣʦʚʘʪ-ʛʦʜʠʥ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʚ ʝʥʝʨʛʝʪʠʯ-

ʥʦʤʫ ʙʘʣʘʥʩʽ ʋʢʨʘʾʥʠ ʩʢʣʘʜʘʻ ʙʽʣʷ 6% (ʯʘʩʪʢʘ ʊɽʉ- 42-43%, 

ɸɽʉ- 47-48%, ʙʣʦʢ-ʩʪʘʥʮʽʡ ʽ ʢʦʤʫʥʘʣʴʥʠʭ ʊɽʎ - 4% ). ʉʣʽʜ 

ʪʘʢʦʞ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʟʘʛʘʣʴʥʦʤʫ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʦʤʫ ʙʘ-

ʣʘʥʩʽ ʋʢʨʘʾʥʠ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʘ ʩʢʣʘʜʘʻ ʣʠʰʝ ʙʽʣʷ 9 % [57].  

 

 
ʈʠʩ.9.12. ʂʘʩʢʘʜ ʫʢʨʘʾʥʩʴʢʠʭ ɻɽʉ ʥʘ ɼʥʽʧʨʽ [56] 
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ɿ 1996 ʨʦʢʫ, ʟ ʦʛʣʷʜʫ ʥʘ ʦʩʦʙʣʠʚʫ ʨʦʣʴ ɼʥʽʧʨʦʚʩʴʢʦʾ ɻɽʉ ʚ 

ʝʥʝʨʛʦʩʠʩʪʝʤʽ ʋʢʨʘʾʥʠ, ʧʦʯʘʪʘ ʾʾ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʘ ʨʝʢʦʥʩʪʨʫ-

ʢʮʽʷ. ʋ ʧʝʨʽʦʜ ʟ 1996-ʛʦ ʜʦ ʯʝʨʚʥʷ 2002 ʨʦʢʫ ʧʨʦʚʦʜʠʚʩʷ ʧʝʨ-

ʰʠʡ ʝʪʘʧ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʚʩʽʭ ɻɽʉ "ɼʥʽʧʨʦʛʽʜʨʦʝʥʝʨʛʦ" ʟʘ ʨʘ-

ʭʫʥʦʢ ʢʨʝʜʠʪʫ ʉʚʽʪʦʚʦʛʦ ɹʘʥʢʫ, ɻʨʘʥʪʫ ʋʨʷʜʫ ʐʚʝʡʮʘʨʽʾ ʪʘ 

ʚʣʘʩʥʠʭ ʢʦʰʪʽʚ. ɺʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ɻɽʉ "ɼʥʽʧʨʦʛʽʜʨʦʝ-

ʥʝʨʛʦ" ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʮʴʦʛʦ ʝʪʘʧʫ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʩʪʘʥʦʚʠʣʘ 

3938 ʄɺʪ., ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ɼʥʽʧʨʦʚʩʴʢʦʾ 

ɻɽʉ - 1538,2 ʄɺʪ. 

ɿʘ ʮʝʡ ʯʘʩ ʚʠʢʦʥʘʥʦ ʧʦʚʥʫ ʨʝʢʦʥʩʪʨʫʢʮʽʶ 16 ʛʽʜʨʦʘʛʨʝʛʘʪʽʚ 

(ʪʫʨʙʽʥʘ ʽ ʛʝʥʝʨʘʪʦʨ), ʦʜʝʨʞʘʥʦ ʧʨʠʨʽʩʪ ʧʦʪʫʞʥʦʩʪʽ 88,1 ʄɺʪ ʽ 

ʧʨʠʨʽʩʪ ʚʠʨʦʙʣʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 95 ʤʣʥ.ʢɺʪ.ʛʦʜ. ʥʘ ʨʽʢ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ: ʥʘ ʂʠʾʚʩʴʢʽʡ ɻɽʉ - 9 ʛʽʜʨʦʘʛʨʝʛʘʪʽʚ ʟ ʚʩʪʘʥʦʚʣʝʥ-

ʥʷʤ ʜʦʜʘʪʢʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʦʥʘʜ 40 ʄɺʪ; ʥʘ ɼʥʽʧʨʦʚʩʴʢʽʡ 

ɻɽʉ - 6 ʛʽʜʨʦʘʛʨʝʛʘʪʽʚ. ɼʦʜʘʪʢʦʚʘ ʧʦʪʫʞʥʽʩʪʴ - 42 ʄɺʪ; ʥʘ 

ʂʘʭʦʚʩʴʢʽʡ ɻɽʉ - 1 ʛʽʜʨʦʘʛʨʝʛʘʪ ʟ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʶ ʪʫʨʙʽ-

ʥʦʶ. ɼʦʜʘʪʢʦʚʘ ʧʦʪʫʞʥʽʩʪʴ - 5,8 ʄɺʪ; 

ʇʨʠ ʮʴʦʤʫ ʜʦʩʷʛʥʫʪʦ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʠʩʥʦʾ ʜʽʾ 

ʛʽʜʨʦʘʛʨʝʛʘʪʽʚ ʧʦʥʘʜ 4%. 

ʋʩʧʽʰʥʝ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʩʧʨʠʷʻ ʧʝʨʝʛʦʚʦʨʥʦʤʫ ʧʨʦʮʝʩʫ ʽʟ ʉʚʽʪʦʚʠʤ ʙʘʥʢʦʤ ʫ ʯʘʩʪʠʥʽ 

ʦʜʝʨʞʘʥʥʷ ʢʦʰʪʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʨʫʛʦʛʦ ʝʪʘʧʫ ʨʝʢʦʥʩʪʨʫʢ-

ʮʽʾ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʢʘʩʢʘʜʫ ɻɽʉ. ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʨʝʢʦʥʩʪʨʫʢ-

ʮʽʾ (2002 - 2012 ʨʦʢʠ) ʟʘʧʣʘʥʦʚʘʥʦ: ʨʝʘʙʽʣʽʪʘʮʽʷ 63 ʛʽʜʨʦʘʛʨʝ-

ʛʘʪʽʚ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ ʩʠʩʪʝʤ ʟʙʫʜʞʝʥʥʷ, ʨʝʛʫʣʶʚʘʥʥʷ 

ʪʘ ʫʧʨʘʚʣʽʥʥʷ; ʟʘʚʝʨʰʝʥʥʷ ʨʝʘʙʽʣʽʪʘʮʽʾ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ; ʨʝʘʙʽʣʽʪʘʮʽʷ ʛʽʜʨʦʤʝʭʘʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʩʽʭ 

ɻɽʉ; ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʚʩʽʭ ɻɽʉ ʢʦʤʧʘʥʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʛʨʝʙʝʣʴ; ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʝʢʦ-

ʣʦʛʽʾ; ʤʦʜʝʨʥʟ̔ʘʮʽʷ ʟʘʩʦʙʽʚ ʟʚ'ʷʟʢʫ. 

ɺʘʨʪʽʩʪʴ ʮʠʭ ʨʦʙʽʪ ʦʨʽʻʥʪʦʚʥʦ ʩʢʣʘʜʝ 350 ʤʣʥ.ʜʦʣ., ʟ ʷʢʠʭ 

ʚʽʜ ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ ʧʣʘʥʫʻʪʴʩʷ ʦʪʨʠʤʘʪʠ 80 ʤʣʥ.ʜʦʣ. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʮʴʦʛʦ ʝʪʘʧʫ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʟʘʛʘʣʴʥʝ ʧʽʜ-

ʚʠʱʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ɻɽʉ ʩʢʣʘʜʘʪʠʤʝ ʧʦʥʘʜ 300 ʄɺʪ, ʚʠʨʦʙ-

ʣʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ - 330 ʤʣʥ.ʢɺʪ.ʛʦʜ. 
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ɿʥʘʯʝʥʥʷ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʝ ʧʽʜ ʯʘʩ 

ʨʝʛʫʣʶʚʘʥʥʷ ʯʘʩʪʦʪʠ ʪʘ ʚʠʢʦʥʘʥʥʷ ʛʨʘʬʽʢʘ ʥʘʚʘʥʪʘʞʝʥʴ ʚ 

ʝʥʝʨʛʦʩʠʩʪʝʤʽ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʤʦʙʽʣʴʥʽʩʪʶ ʨʦʙʦʪʠ ʛʽʜʨʦʪʫʨ-

ʙʽʥ ʫ ʧʝʨʝʤʽʥʥʠʭ ʨʝʞʠʤʘʭ ʽ ʚʠʥʷʪʢʦʚʽʡ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʢʝʨʫ-

ʚʘʥʥʷ ʛʽʜʨʦʘʛʨʝʛʘʪʘʤʠ, ʦʙʫʤʦʚʣʝʥʠʭ ʾʭʥʴʦʶ ʧʦʚʥʦʶ ʘʚʪʦʤʘ-

ʪʠʟʘʮʽʻʶ. 

ɻʽʜʨʦʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʋʢʨʘʾʥʠ ʦʙʤʝʞʝʥʽ, ʪʦʤʫ ʾʭ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʜʣʷ ʧʦʢʨʠʪʪʷ ʧʽʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʜʽʶʯʦʾ ʝʥʝʨʛʦʩʠʩʪʝʤʠ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʥʘ ʨʽʯʢʘʭ ʩʪʚʦʨʶʶʪʴ ʩʠʩ-

ʪʝʤʠ ʛʽʜʨʦʘʢʫʤʫʣʶʶʯʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ (ɻɸɽʉ). ɼʦ ʥʘʡʙʽʣʴ-

ʰʠʭ ʟ ʥʠʭ ʥʘʣʝʞʘʪʴ ɼʥʽʩʪʨʦʚʩʴʢʘ ɻɸɽʉ, ʂʠʾʚʩʴʢʘ ɻɸɽʉ; ʂʘ-

ʥʽʚʩʴʢʘ ɻɸɽʉ. ɼʥʽʩʪʨʦʚʩʴʢʘ ɻɸɽʉ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʙʫʜʽ-

ʚʥʠʮʪʚʘ, ʘ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʾʾ 7-ʤʠ ʛʽʜʨʦʘʛʨʝʛʘ-

ʪʽʚ, ʚʦʥʘ ʧʦʚʠʥʥʘ ʩʪʘʪʠ ʥʘʡʙʽʣʴʰʦʶ ʟʘ ʦʙôʻʤʘʤʠ ʪʘ ʧʦʪʫʞʥʽʩ-

ʪʶ ɻɸɽʉ ʚ ɭʚʨʦʧʽ. 

 

 
ʈʠʩ.9.13. ʉʭʝʤʘ ʛʽʜʨʦʘʢʫʤʫʣʶʶʯʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ 

 

ɻʽʜʨʦʘʢʫʤʫʣʶʶʯʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚ ʝʥʝʨʛʦʩʠʩʪʝʤʘʭ ʫ ñʛʝʥʝ-

ʨʘʪʦʨʥʦʤʫ ʨʝʞʠʤʽò, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʨʦʙʣʝʥʥʷʤ ʪʘ ʧʦ-

ʜʘʯʝʶ ʩʪʨʫʤʫ ʚ ʝʣʝʢʪʨʦʤʝʨʝʞʫ ʫ ñʯʘʩ ʧʽʢò. ʋ ʥʽʯʥʠʡ ʞʝ ʯʘʩ, 

ʢʦʣʠ ʤʝʨʝʞʘ ʻ ʥʝʜʦʚʘʥʪʘʞʝʥʦʶ, ʚʦʥʠ ʧʨʘʮʶʶʪʴ ʫ ñʥʘʩʦʩʥʦʤʫ 

ʨʝʞʠʤʽò, ʧʨʠ ʮʴʦʤʫ ʙʝʨʫʯʠ ʩʪʨʫʤ ʽʟ ʤʝʨʝʞʽ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʉʪʘʥʮʽʷ 
ʅʠʞʥʽʡ ʙô̒ ʬ 

ɺʝʨʭʥʽʡ ʙô̒ ʬ 

ʇʝʨʝʧʘʜ ʚʠʩʦʪʠ 

ʇʦʪʽʢ ʚʦʜʠ, ʱʦ ʛʝʥʝʨʫʻ  

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ 

         ʇʦʪʽʢ  

 

ʚʦʜʠ 

(ñʥʘʩʦʩʥʠʡ ʨʝʞʠʤò) 



 179 

ʥʘʩʦʩʽʚ ʧʝʨʝʢʘʯʫʶʪʴ ʚʦʜʫ ʽʟ ʥʠʞʥʴʦʛʦ ʙôʻʬʘ ʚʦʜʦʩʭʦʚʠʱʘ ʫ 

ʚʝʨʭʥʽʡ.  ʉʘʤʝ ɻɸɽʉ ʟʥʠʞʫʶʪʴ ʧʨʦʙʣʝʤʫ ʧʦʢʨʠʪʪʷ ʧʽʢʽʚ ʫ 

ʛʨʘʬʽʢʘʭ ʥʘʚʘʥʪʘʞʝʥʴ [58]. 

ɺ ʮʽʣʦʤʫ, ʨʽʚʝʥʴ ʦʩʚʦʻʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʛʽʜʨʦʝʥʝʨʛʝʪʠʯʥʦ-

ʛʦ ʧʦʪʝʥʮʽʘʣʫ  ʚ ʋʢʨʘʾʥʽ ʦʮʽʥʶʻʪʴʩʷ ʚ 61ð64% [59], ʱʦ ʻ ʥʠ-

ʞʯʠʤ ʟʘ ʩʝʨʝʜʥʴʦʻʚʨʦʧʝʡʩʴʢʠʡ (71,8%) ʨʽʚʝʥʴ ʽ ʨʽʚʝʥʴ ʙʽʣʴ-

ʰʦʩʪʽ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ, ʪʦʙʪʦ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʛʽʜ-

ʨʦʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ, ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʠʜʫ ʝʥʝʨʛʝʪʠʢʠ, 

ʚʩʝ ʱʝ ʻ ʩʫʪʪʻʚʠʤʠ. 

ʇʝʨʝʦʮʽʥʠʪʠ ʨʦʣʴ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʥʝʨʛʝ-

ʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ ʚʘʞʢʦ, ʦʩʢʽʣʴʢʠ ɻɽʉ ʷʚʣʷʶʪʴʩʷ ʧʨʘʢ-

ʪʠʯʥʦ ʻʜʠʥʠʤ ʘʚʘʨʽʡʥʠʤ ʨʝʟʝʨʚʦʤ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʪʝʭʥʦʣʦʛʽ-

ʯʥʫ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʫ ʙʝʟʧʝʢʫ ʜʝʨʞʘʚʠ [60].  

ɯ ʭʦʯʘ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʚʦʜʦʩʭʦʚʠʱ ɻɽʉ ʯʠʥʠʪʴʩʷ ʚʝʣʠʢʠʡ 

ʚʧʣʠʚ ʥʘ ʨʝʣʴʻʬ, ʢʣʽʤʘʪ, ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʚ 

ʨʘʡʦʥʘʭ ʟʘʪʦʧʣʝʥʥʷ, ʚ ʪʦʡ ʞʝ ʯʘʩ, ʚʦʜʦʩʭʦʚʠʱʘ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʨʽʰʠʪʠ ʧʠʪʘʥʥʷ ʥʘʜʽʡʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ, ʨʦʟ-

ʪʘʰʦʚʘʥʠʭ ʷʢ ʫ ʙʘʩʝʡʥʽ, ʪʘʢ ʽ ʥʘ ʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ. ʆʩʦʙʣʠʚʦ 

ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚʦʜʦʩʭʦʚʠʱ ɻɽʉ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʢʘʩʢʘʜʫ ʜʣʷ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʘʣʦʚʦʜʥʠʭ ʨʘʡʦʥʽʚ ʎʝʥʪʨʫ ʪʘ ʇʽʚʜʥʷ ʢʨʘʾʥʠ. 

ɺ ʮʽʣʦʤʫ, ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʽ ʚʦʜʦʩʭʦʚʠʱʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʥʘʜ 

35% ʧʨʦʤʠʩʣʦʚʠʭ ʚʦʜʦʧʦʪʨʝʙ ʋʢʨʘʾʥʠ. ʊʘʢ, ʪʽʣʴʢʠ ʂʘʭʦʚʩʴʢʝ 

ʚʦʜʦʩʭʦʚʠʱʝ ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʘʯʫ ʚʦʜʠ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚ ʂʨʠʚʦʨʽ-

ʟʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʙʘʩʝʡʥʫ ʪʘ ʧʦ ʇʽʚʥʽʯʥʦʢʨʠʤʩʴʢʦʤʫ ʢʘ-

ʥʘʣʫ ʚ ʂʝʨʯ ʪʘ ʌʝʦʜʦʩʽʶ. ʈʽʢʠ ʞ ɼʦʥʙʘʩʫ ʻ ʤʘʣʦʚʦʜʥʠʤʠ ʽ ʦʩ-

ʥʦʚʥʝ ʞʠʚʣʝʥʥʷ ʦʪʨʠʤʫʶʪʴ ʽʟ ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʦʛʦ ʚʦʜʦʩʭʦ-

ʚʠʱʘ. 

ʋ ʩʪpaʪʝʛiʾ ʨʦʟʚʠʪʢʫ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ ʥʘ ʥʘʡʙʣʠʞʯʽ ʜʚʘ ʜʝ-

ʩʷʪʠʣʽʪʪʷ ʄʽʥʽʩʪʝʨʩʪʚʦ ʧʘʣʠʚʘ ʪʘ ʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʠ ʚʙʘʯʘʻ 

ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʥʝʟʘʚʝʨʰʝʥʠʭ ʦʙ'ʻʢʪʽʚ ɼʥʽʩʪʨʦʚʩʴʢʦʾ 

ʪʘ ʊʘʰʣʠʢʩʴʢʦʾ ɻɸɽʉ, ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʙʫʜʽʚʝʣʴʥʦʾ 

ʛʦʪʦʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʙʫʜʽʚʥʠʮʪʚʦ ʥʦʚʠʭ ɻɽʉ ʫ ʙʘʩʝʡʥʘʭ ʨʽʢ ʊʠ-

ʩʘ ʽ ɺʝʨʭʥʴʦʛʦ ɼʥʽʩʪʨʘ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʧʨʦʪʠʧʦʚʝʥʝʚʠʤʠ ʟʘʭʦ-

ʜʘʤʠ. 
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ʄɸʁɹʋʊʅɭ ɺɯɼʅʆɺʃʖɺɸʃʔʅʆɰ ɽʅɽʈɻɽʊʀʂʀ 

 

ʇʘʣʠʚʥʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʩʴʦʛʦʜʥʽ ʩʪʘʥʦʚʣʷʪʴ 80% ʚʽʜ ʩʚʽ-

ʪʦʚʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʘʣʝ ʟʘʚʜʷʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ 

ʨʦʟʚʠʪʢʫ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʯʽʪʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʨʦʩʪʫ ʚʽʜʥʦʚ-

ʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ɿʛʽʜʥʦ ʜʘʥʠʭ (Pew ʉharitable 

Trusts), ʩʚʽʪʦʚʽ ʽʥʚʝʩʪʠʮʽʾ ʫ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʫ 

2010 ʨʦʮʽ ʩʷʛʥʫʣʠ ʧʦʟʥʘʯʢʠ ʫ 243 ʤʣʨʜ ʜʦʣ. ʉʐɸ (ʨʠʩ.10.1). 

 

 
  

ʈʠʩ.10.1. ɯʥʚʝʩʪʠʮʽʾ ʫ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʫ 2010 ʨʦʮʽ, ʤʣʨʜ ʜʦʣ. 

 

ʅʘʬʪʘ ï ʢʦʨʠʩʥʘ ʢʦʧʘʣʠʥʘ, ʷʢʘ ʙʽʣʴʰ ʟʘ ʚʩʝ ʥʘʡʰʚʠʜʰʝ 

ʩʪʘʥʝ ʨʽʜʢʽʩʥʦʶ. ɹʣʠʟʴʢʠʡ ʉʭʽʜ ʩʴʦʛʦʜʥʽ ʚʦʣʦʜʽʻ 63% ʫʩʽʭ ʩʚʽ-

ʪʦʚʠʭ ʟʘʧʘʩʽʚ ʥʘʬʪʠ. ʅʘ ʨʠʩ.10.2 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʮʝʥʘʨʽʡ ʚʠ-

ʂʠʪʘʡ 

ʅʽʤʝʯʯʠʥʘ 
ʉʐɸ 
ɯʪʘʣʽʷ 

ʈʝʰʪʘ ʢʨʘʾʥ ɭʉ 
ɹʨʘʟʠʣʽʷ 
ʂʘʥʘʜʘ 
ɯʩʧʘʥʽʷ 
ʌʨʘʥʮʽʷ 
ɯʥʜʽʷ 

ʗʧʦʥʽʷ 
ɸʚʩʪʨʘʣʽʷ 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ 
ʄʝʢʩʠʢʘ 

ʊʫʨʝʯʯʠʥʘ 
ɸʨʛʝʥʪʠʥʘ 
ʇʜ. ʂʦʨʝʷ 
ɯʥʜʦʥʝʟʽʷ 

ʇʜ. ɸʬʨʠʢʘ 

ʚʽʪʨʦʚʘ ʽʥʰʽ 

ʩʦʥʷʯʥʘ 

ʙʽʦʧʘʣʠʚʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ 
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ʜʦʙʫʪʢʫ ʥʘʬʪʠ, ʷʢʠʡ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʙʽʣʴʰʽʩʪʶ ʘʥʘʣʽʪʠʢʽʚ. ʇʽʢ 

ʥʘʡʙʽʣʴʰʦʛʦ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʧʨʠʧʘʜʝ ʥʘ ʧʝʨʽʦʜ ʤʽʞ 2015 ʽ 

2030 ʨʦʢʘʤʠ [61-62].  

 

 
ʈʠʩ.10.2.ʉʚʽʪʦʚʠʡ ʩʮʝʥʘʨʽʡ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ 

 

ʉʴʦʛʦʜʥʽ ʢʨʘʾʥʠ ɹʣʠʟʴʢʦʛʦ ʉʭʦʜʫ ʪʘ ʈʦʩʽʷ ʚʦʣʦʜʽʶʪʴ 70% 

ʚʽʜʩʦʪʢʘʤʠ ʩʚʽʪʦʚʦʾ ʥʘʬʪʠ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ [61-62], 

ʨʠʩ.10.3, 10.4. 

 
ʈʠʩ.10.3.ʉʚʽʪʦʚʽ ʟʘʧʘʩʠ ʥʘʬʪʠ, ʤʣʨʜ ʙʘʨʝʣʽʚ 


