
ʐʘʤʦʚ ɸʣʝʢʩʝʡ ɻʝʥʥʘʜʴʝʚʠʯ, 

ʩʪʫʜʝʥʪ ʛʨ. ʍʄʤ-171, 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

 ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʂʝʤʝʨʦʚʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʅʝʚʝʨʦʚ ɽʚʛʝʥʠʡ ʅʠʢʦʣʘʝʚʠʯ, 

ʜ. ʪ. ʥ., ʧʨʦʬʝʩʩʦʨ 

 

ʇʈʆɽʂʊ ʂʆʄʇɸʋʅɼʅʆʁ ʍʆʃʆɼʀʃʔʅʆʁ ʋʉʊɸʅʆɺʂʀ 

ʈʓɹʆʇɽʈɽʈɸɹɸʊʓɺɸʖʑɽɻʆ ʇʈɽɼʇʈʀʗʊʀʗ 

ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʔʖ 60 ʊ/ ʉʋʊʂʀ ɺ ɻ. ʂɸʃʀʅʀʅɻʈɸɼɽ 

 

ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʢʦʤʧʘʫʥʜʥʦʡ ʭʦʣʦʜʠʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʨʳʙʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 60 ʪʦʥʥ 

ʚ ʩʫʪʢʠ ʚ ʛʦʨʦʜʝ ʂʘʣʠʥʠʥʛʨʘʜʝ, ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʠʟʚʝʜʝʥʦ 

ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ, ʧʨʠʚʝʜʝʥʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ. 

ʇʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʠ ʚʳʙʦʨ ʧʣʘʥʠʨʦʚʢʠ ʭʦʣʦʜʠʣʴʥʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʘʥʝʣʝʡ ʤʘʩʩʠʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʊʘʢʞʝ ʙʳʣʦ ʧʦʜʦʙʨʘʥʦ ʦʩʥʦʚʥʦʝ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʨʘʩʯʸʪʘ. ɺʳʙʦʨ, ʤʦʥʪʘʞ 

ʠ ʢʦʤʧʦʥʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʪʝʭʥʠʢʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʘʤʤʠʘʯʥʳʭ ʫʩʪʘʥʦʚʦʢ.  

ɺ ʩʧʝʮʠʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʩʩʤʦʪʨʝʥ ʘʥʘʣʠʟ ʩʧʦʩʦʙʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ 

ʭʦʣʦʜʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʳʙʳ. 
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ɺɺɽɼɽʅʀɽ 

 

ʄʥʦʞʝʩʪʚʦ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʧʪʦʚʦʡ ʠ 

ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʝ, ʷʚʣʷʶʪʩʷ ʩʢʦʨʦʧʦʨʪʷʱʠʤʠʩʷ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʚʩʣʝʜʩʪʚʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʨʦʜʫʢʪʘʭ, ʠʭ ʢʘʯʝʩʪʚʘ ʤʦʛʫʪ ʫʭʫʜʰʘʪʴʩʷ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʦʟʜʫʭʘ ʥʠʞʝ 0ÁC ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʟʘʤʝʜʣʷʝʪʩʷ, ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʦʪʝʢʘʶʪ ʤʝʜʣʝʥʥʝʝ. ʇʦʵʪʦʤʫ ʧʨʠ ʭʨʘʥʝʥʠʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ ʠʩʧʦʣʴʟʫʶʪ ʭʦʣʦʜ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʧʦʚʳʰʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʭ ʭʨʘʥʝʥʠʷ, ʩʦʟʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʪʦʚʘʨʥʳʝ 

ʟʘʧʘʩʳ ʥʘ ʙʘʟʘʭ ʠ ʩʢʣʘʜʘʭ ʦʧʪʦʚʦʡ ʠ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʭʦʣʦʜʘ ʧʦʟʚʦʣʷʝʪ ʦʩʣʘʙʠʪʴ ʩʝʟʦʥʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʞʠʚʦʪʥʦʛʦ ʤʘʩʣʘ, ʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʨʳʙʳ, ʦʚʦʱʝʡ; ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʣʠʪʝʣʴʥʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ 

ʧʦʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʟʘʛʦʪʦʚʢʠ; ʨʘʩʰʠʨʷʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʩʢʦʨʦʧʦʨʪʷʱʠʭʩʷ 

ʪʦʚʘʨʦʚ ʜʣʷ ʧʨʦʜʘʞʠ ʥʘʩʝʣʝʥʠʶ. 

ʍʦʣʦʜʠʣʴʥʳʝ ʢʘʤʝʨʳ ʦʭʣʘʞʜʘʶʪ ʠ ʟʘʤʦʨʘʞʠʚʘʶʪ, ʭʨʘʥʷʪ ʠ ʦʪʧʫʩʢʘʶʪ ʚ 

ʨʦʟʥʠʯʥʳʝ ʪʦʨʛʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʢʦʨʦʧʦʨʪʷʱʠʝʩʷ ʧʨʦʜʫʢʪʳ. 

ʆʭʣʘʞʜʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʪʝʧʣʦʪʳ ʚ ʪʚʸʨʜʦʤ 

ʪʝʣʝ, ʞʠʜʢʦʩʪʠ ʠʣʠ ʛʘʟʝ. ʌʠʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʭʦʣʦʜʘ ʠ ʪʝʧʣʦʪʳ ʦʜʠʥʘʢʦʚʘ: 

ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʬʠʟʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ. ʆʭʣʘʞʜʝʥʠʝ ï ʧʨʦʮʝʩʩ ʦʪʚʦʜʘ ʪʝʧʣʦʪʳ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ 

ʪʝʣʘ.  

ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʭʦʣʦʜʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʦʭʣʘʞʜʝʥʠʷ 

ʚʝʱʝʩʪʚ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʙʳ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʊʘʢʦʝ ʦʭʣʘʞʜʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ. ʆʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʭʦʣʦʜʠʣʴʥʳʤʠ ʤʘʰʠʥʘʤʠ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʩʰʠʨʝʥʠʷ ʛʘʟʦʚ, 

ʧʣʘʚʣʝʥʠʷ, ʩʫʙʣʠʤʘʮʠʠ. ɼʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʘʪʨʘʪʠʪʴ 

ʵʥʝʨʛʠʶ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʪʝʧʣʦʪʘ ʦʪ ʤʝʥʝʝ ʥʘʛʨʝʪʦʛʦ ʪʝʣʘ ʧʝʨʝʜʘʝʪʩʷ ʙʦʣʝʝ 

ʥʘʛʨʝʪʦʤʫ. 

ʋʩʢʦʨʝʥʠʝ ʨʘʟʚʠʪʠʷ ʭʦʣʦʜʠʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʝʜʠʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʮʝʧʠ ʥʘ ʚʩʝʤ ʧʫʪʠ ʧʝʨʝʤʝʱʝʥʠʷ, ʧʝʨʝʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʳʨʴʷ, 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʪʦʚʘʨʦʚ, ʧʦʚʳʰʝʥʠʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʭʦʣʦʜʦʤ 

ʢʦʦʧʝʨʘʪʠʚʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʪʦʨʛʦʚʣʠ, ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʟʘʛʦʪʦʚʦʢ, 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʢʦʦʧʝʨʘʮʠʠ ʈʦʩʩʠʠ. 
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1. ʊɽʍʅʀʂʆ-ʕʂʆʅʆʄʀʏɽʉʂʆɽ ʆɹʆʉʅʆɺɸʅʀɽ 

ʇʈʆɽʂʊɸ 

 

ʂʘʣʠʥʠʥʛʨʘӢʜ, ʜʦ 4 ʠʶʣʷ 1946 ʛʦʜʘ ï ʂʸʥʠʛʩʙʝʨʛ (ʥʝʤ. Kºnigsberg), ʪʘʢʞʝ 

ʂʦʨʦʣʝʚʝʮ (ʧʦʣʴʩʢ. Kr·lewiec, ʣʠʪ. Karaliauļius, ʜʦ 1255 ʛʦʜʘ ïʊʚʘʥʛʩʪʝ) ï 

ʛʦʨʦʜ ʚ ʈʦʩʩʠʠ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʘʤʳʡ 

ʟʘʧʘʜʥʳʡ ʦʙʣʘʩʪʥʦʡ ʮʝʥʪʨ ʩʪʨʘʥʳ. 

ʅʘʩʝʣʝʥʠʝ ï 467 289 ʯʝʣ. (2017). ʇʦ ʫʪʚʝʨʞʜʝʥʠʷʤ ʛʦʨʦʜʩʢʠʭ ʚʣʘʩʪʝʡ, ʢ 

ʥʠʤ ʜʦʙʘʚʣʷʝʪʩʷ ʝʱʸ ʦʪ 120 ʜʦ 180 ʪʳʩ. ʞʠʪʝʣʝʡ ʦʙʣʘʩʪʠ ʠ ʧʨʠʝʟʞʠʭ ʠʟ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ, ʞʠʚʫʱʠʭ ʠ ʨʘʙʦʪʘʶʱʠʭ ʚ ʂʘʣʠʥʠʥʛʨʘʜʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʣʝʛʘʣʴʥʳʤ ʦʙʨʘʟʦʤ. 

ʂʘʣʠʥʠʥʛʨʘʜ ï ʚʪʦʨʦʡ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜ ʉʝʚʝʨʦ-

ɿʘʧʘʜʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ, ʪʨʝʪʠʡ ʇʨʠʙʘʣʪʠʢʠ ʠ ʩʝʜʴʤʦʡ ʩʨʝʜʠ ʛʦʨʦʜʦʚ 

ʧʦʙʝʨʝʞʴʷ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. ʂʘʣʠʥʠʥʛʨʘʜ ʚʭʦʜʠʪ ʚ ʰʝʩʪʸʨʢʫ ʦʩʥʦʚʥʳʭ 

ʮʝʥʪʨʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʚ ʈʦʩʩʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ 

ʜʝʩʷʪʠʣʝʪʠʷ. 

ɻʦʨʦʜ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʦʙʦʠʭ ʙʝʨʝʛʘʭ ʨʝʢʠ ʇʨʝʛʦʣʠ ʥʝʜʘʣʝʢʦ ʦʪ ʝʸ 

ʚʧʘʜʝʥʠʷ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʟʘʣʠʚ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. ʈʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ 

ʨʘʚʥʠʥʥʳʡ, ʥʦ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʛʦʨʦʜʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʙʝʨʝʛʫ. ɺ 

ʛʦʨʦʜʝ ʤʥʦʛʦ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ɻʦʨʦʜ ʂʘʣʠʥʠʥʛʨʘʜ, ʢʘʢ ʠ ʚʩʷ ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ, ʥʘʭʦʜʠʪʩʷ 

ʚ ʯʘʩʦʚʦʤ ʧʦʷʩʝ, ʦʙʦʟʥʘʯʘʝʤʦʤ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ʢʘʢ UTC+2. 

ʉʤʝʱʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ UTC ʩʦʩʪʘʚʣʷʝʪ +2 ʯʘʩʘ. ʆʪʣʠʯʘʝʪʩʷ ʦʪ 

ʚʨʝʤʝʥʠ ɹʝʣʦʨʫʩʩʠʠ ʠ ʦʪ ʤʦʩʢʦʚʩʢʦʛʦ ʚʨʝʤʝʥʠ ʥʘ -1 ʯʘʩ 

ʂʣʠʤʘʪ ʛʦʨʦʜʘ ʧʝʨʝʭʦʜʥʳʡ ʦʪ ʤʦʨʩʢʦʛʦ ʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ. ɹʣʘʛʦʜʘʨʷ 

ʚʣʠʷʥʠʶ ɻʦʣʴʬʩʪʨʠʤʘ ʟʠʤʘ ʪʝʧʣʝʝ, ʯʝʤ ʚ ʤʘʪʝʨʠʢʦʚʳʭ ʨʘʡʦʥʘʭ ɽʚʨʘʟʠʠ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʚʝʩʥʘ ʥʘʩʪʫʧʘʝʪ ʨʘʥʴʰʝ, ʘ ʦʩʝʥʴ ʥʝʩʢʦʣʴʢʦ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʚ 

ʤʘʪʝʨʠʢʦʚʳʭ ʨʘʡʦʥʘʭ ʥʘ ʪʦʡ ʞʝ ʰʠʨʦʪʝ. ɺʝʩʝʥʥʠʡ ʩʝʟʦʥ ʚ ʂʘʣʠʥʠʥʛʨʘʜʝ 

ʟʘʪʷʞʥʦʡ ʠ ʦʙʳʯʥʦ ʥʘʩʪʫʧʘʝʪ ʚ ʢʦʥʮʝ ʬʝʚʨʘʣʷ ï ʥʘʯʘʣʝ ʤʘʨʪʘ, ʢʦʛʜʘ 

ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʠʥʘʝʪ ʨʝʛʫʣʷʨʥʦ ʧʨʝʚʳʰʘʪʴ 0 ÁC. ʀʟ-ʟʘ 

ʙʣʠʟʦʩʪʠ ʢ ɸʪʣʘʥʪʠʯʝʩʢʦʤʫ ʦʢʝʘʥʫ ʣʝʪʦ ʚ ʂʘʣʠʥʠʥʛʨʘʜʝ ʫʤʝʨʝʥʥʦ-ʧʨʦʭʣʘʜʥʦʝ 

ʠ ʥʘʩʪʫʧʘʝʪ, ʚ ʩʨʝʜʥʝʤ, 11 ʠʶʥʷ. 

ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʦʩʝʥʴ ʧʨʠʭʦʜʠʪ ʚ ʧʝʨʚʳʭ ʯʠʩʣʘʭ ʩʝʥʪʷʙʨʷ ʠ ʧʦ ʩʨʦʢʘʤ 

ʩʦʚʧʘʜʘʝʪ ʩ ʢʘʣʝʥʜʘʨʥʦʡ. ʆʥʘ ʪʘʢʞʝ ʥʦʩʠʪ ʟʘʪʷʞʥʦʡ ʭʘʨʘʢʪʝʨ. ɺ ʩʝʨʝʜʠʥʝ 

ʜʝʢʘʙʨʷ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʜʘʝʪ ʥʠʞʝ 0 ÁC, ʦʩʝʥʴ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʠ 

ʥʘʩʪʫʧʘʝʪ ʤʷʛʢʘʷ ʧʨʠʙʘʣʪʠʡʩʢʘʷ ʟʠʤʘ. 

¶ ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ +7,9 ÁC, ʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʩʪʦʨʦʥʫ ʝʸ ʫʚʝʣʠʯʝʥʠʷ, ʠ ʚ 2001ï2011 

ʛʦʜʳ ʦʥʘ ʩʦʩʪʘʚʠʣʘ ʫʞʝ +8,4 Áʉ. 

¶ ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 2,2 ʤ/ʩ 

¶ ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 79 % 

 

ɺ ʂʘʣʠʥʠʥʛʨʘʜʝ ʥʘʭʦʜʠʪʩʷ ʩʘʤʳʡ ʟʘʧʘʜʥʳʡ ʠ ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʥʝʟʘʤʝʨʟʘʶʱʠʡ ʧʦʨʪ ʈʦʩʩʠʠ ʠ ʇʨʠʙʘʣʪʠʢʠ ʥʘ ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʝ. ɻʨʫʟʦʚʳʝ ʠ 

ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʘʨʦʤʥʳʝ ʧʝʨʝʧʨʘʚʳ ʩʦʝʜʠʥʷʶʪ ʧʦʨʪ ʛʦʨʦʜʘ ʠ ʘʚʘʥʧʦʨʪ. 

4 

https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%80%D1%81%D0%BA%D0%BE%D0%B9_%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D0%B8%D0%BD%D0%B5%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BB%D1%8C%D1%84%D1%81%D1%82%D1%80%D0%B8%D0%BC
https://ru.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
https://ru.wikipedia.org/wiki/%D0%A8%D0%BA%D0%B0%D0%BB%D0%B0_%D0%91%D0%BE%D1%84%D0%BE%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%BB%D0%B0%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B2%D0%BE%D0%B7%D0%B4%D1%83%D1%85%D0%B0


ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʳʥʦʢ ʧʨʦʜʫʢʪʦʚ ʠ ʨʳʙʦʧʝʨʝʨʘʙʦʪʢʠ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚ ʩʪʘʜʠʠ ʨʦʩʪʘ, ʧʦʵʪʦʤʫ ʧʝʨʩʧʝʢʪʠʚʳ ʚʳʭʦʜʘ ʥʘ ʥʝʛʦ ʜʣʷ 

ʥʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʭʦʪʷ ʵʪʦ ʧʦʪʨʝʙʫʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ ʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʫʩʠʣʠʡ. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʨʳʙʦʢʦʥʩʝʨʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʮʝʥʦʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ 

ʩʦʩʪʘʚʣʷʝʪ 3-4%. 

ʃʠʜʝʨʘʤʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʨʳʙʥʳʭ ʢʦʥʩʝʨʚʦʚ ʷʚʣʷʶʪʩʷ 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ (36%), ʜʘʣʝʝ ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ (35%), ʈʷʟʘʥʩʢʘʷ 

ʦʙʣʘʩʪʴ (8%), ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʪʨʠ ʯʝʪʚʝʨʪʠ ʦʙʱʝʛʦ 

ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ ʈʦʩʩʠʠ. ʆʜʥʘʢʦ, ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʥʳʭ ʢʦʥʩʝʨʚʦʚ (ʥʘ 2%) ʟʘ ʩʯʝʪ 

ʩʦʢʨʘʱʝʥʠʷ ʚʳʧʫʩʢʘ ʨʳʙʥʳʭ ʢʦʥʩʝʨʚʦʚ ʥʘʪʫʨʘʣʴʥʳʭ ï ʥʘ 15%. ɺ ʜʠʥʘʤʠʢʝ 

ʚʳʧʫʩʢʘ ʨʳʙʥʳʭ ʢʦʥʩʝʨʚʦʚ ʚ ʮʝʣʦʤ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʫʚʝʣʠʯʠʣʦʩʴ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʥʩʝʨʚʦʚ ʨʳʙʦʦʚʦʱʥʳʭ (ʥʘ 19%), ʢʦʥʩʝʨʚʦʚ ʠʟ ʧʝʯʝʥʠ ʪʨʝʩʢʠ 

(ʥʘ 91%), ʢʦʥʩʝʨʚʦʚ ʨʳʙʥʳʭ ʥʘʪʫʨʘʣʴʥʳʭ (ʥʘ 13%), ʢʦʥʩʝʨʚʦʚ ʨʳʙʥʳʭ ʚ ʤʘʩʣʝ 

(ʥʘ 2%). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʠʟʦʰʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʚʳʧʫʩʢʘ 

ʢʦʥʩʝʨʚʦʚ ʨʳʙʥʳʭ ʚ ʪʦʤʘʪʥʦʤ ʩʦʫʩʝ (ʥʘ 1,5%). 

ʍʘʨʘʢʪʝʨʠʟʫʷ ʨʳʥʦʢ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʜʦʣʷ ʢʘʣʠʥʠʥʛʨʘʜʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʳʙʦʢʦʥʩʝʨʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʤʝʥʴʰʘʝʪʩʷ. ʆʪʢʘʟ ʦʪ ʟʘʧʨʝʪʘ ʥʘ 

ʝʚʨʦʧʝʡʩʢʫʶ ʠ ʘʤʝʨʠʢʘʥʩʢʫʶ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʥʘʣʠʯʠʠ ʩʘʥʢʮʠʡ ʥʘ ʚʚʦʟ ʩʳʨʴʷ 

ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʫʜʘʨʠʣʦ ʧʦ ʤʝʩʪʥʳʤ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʤ ʟʘʚʦʜʘʤ. ɽʩʣʠ ʝʱʝ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 55% ʚʩʝʭ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʳʙʥʳʭ ʢʦʥʩʝʨʚʦʚ, ʪʦ ʪʝʧʝʨʴ ʵʪʘ ʮʠʬʨʘ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ 38%. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʧʘʜʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʝʛʠʦʥʝ. ɺ ʠʭ ʯʠʩʣʝ ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ ʚʳʩʦʢʠʝ ʪʘʤʦʞʝʥʥʳʝ 

ʧʦʰʣʠʥʳ ʥʘ ʚʚʦʟ ʨʳʙʳ ʚ ʥʘʰʫ ʦʙʣʘʩʪʴ, ʪʘʨʠʬʳ ʥʘ ʜʦʩʪʘʚʢʫ ʧʨʦʜʫʢʮʠʠ ʠʟ 

ʂʘʣʠʥʠʥʛʨʘʜʘ ʥʘ ʦʩʥʦʚʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʩʣʦʞʥʦʩʪʠ ʩ ʧʨʠʚʦʟʦʤ 

ʚ ʨʝʛʠʦʥ ʨʳʙʳ, ʜʦʙʳʚʘʝʤʦʡ ʟʘ ʧʨʝʜʝʣʘʤʠ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. ʈʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʠʱʝʚʦʡ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʈʌ ʟʘ 2015 ï 2016 ʛʛ. ʟʘʤʝʜʣʠʣʩʷ ʠ ʥʝ ʩʤʦʞʝʪ ʚ 

ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʦʙʝʩʧʝʯʠʪʴ ʨʘʩʪʫʱʝʝ ʚʥʫʪʨʝʥʥʝʝ ʧʦʪʨʝʙʣʝʥʠʝ. 

ɼʝʬʠʮʠʪ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʝʣʴʜʠ, ʩʢʫʤʙʨʠʠ ʠ ʤʦʨʦʞʝʥʦʛʦ 

ʬʠʣʝ, ʚʦʩʧʦʣʥʷʝʪʩʷ ʠʤʧʦʨʪʦʤ. 

 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʠ ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʘʤʤʠʘʯʥʳʝ ʭʦʣʦʜʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ 

ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʛʦ ʩʞʘʪʠʷ ʢʦʤʧʦʥʫʶʪʩʷ ʠʟ ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʭ ʠʣʠ 

ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʦʩʫʜʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʝʜʠʥʠʮ ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʣʠʥʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, 

ʘʨʤʘʪʫʨʳ, ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʨʝʩʩʦʨʘʤʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʢʠʧʝʥʠʷ. ʆʪʤʝʯʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʳ ʚ 

ʢʦʤʧʘʫʥʜʥʦʡ ʩʭʝʤʝ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʘʫʥʜʥʳʡ 

(ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ) ʨʝʩʠʚʝʨ.  

ʂʦʤʧʘʫʥʜʥʳʡ ʨʝʩʠʚʝʨ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʮʠʨʢʫʣʷʮʠʦʥʥʳʤ 

ʨʝʩʠʚʝʨʦʤ, ʦʪʜʝʣʠʪʝʣʝʤ ʞʠʜʢʦʩʪʠ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʩʦʩʫʜʦʤ ʠ ʤʦʞʝʪ 
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ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʣʠʥʝʡʥʦʛʦ, ʜʨʝʥʘʞʥʦʛʦ ʨʝʩʠʚʝʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʭʝʤʥʦʛʦ ʨʝʰʝʥʠʷ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ɺ ʩʭʝʤʘʭ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʛʦ ʩʞʘʪʠʷ ʜʘʚʣʝʥʠʝ ʢʦʥʜʝʥʩʘʮʠʠ, 

ʠʟʤʝʥʷʶʱʝʝʩʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʥʝʰʥʝʡ ʩʪʝʧʝʥʠ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʢʦʤʧʨʝʩʩʦʨʘ ʥʠʟʢʦʡ 

ʩʪʫʧʝʥʠ. ʈʘʙʦʪʘ ʚʠʥʪʦʚʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʥʘ ʨʝʞʠʤʘʭ, ʢʦʛʜʘ ʚʥʫʪʨʝʥʥʷʷ ʩʪʝʧʝʥʴ 

ʩʞʘʪʠʷ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʚʥʝʰʥʝʡ ʩʪʝʧʝʥʴʶ ʩʞʘʪʠʷ, ʧʨʠʚʦʜʷʪ ʢ ʧʝʨʝʨʘʩʭʦʜʫ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɺ ʢʦʤʧʘʫʥʜʥʳʭ ʞʝ ʩʭʝʤʘʭ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʧʨʠʚʦʜ ʚʠʥʪʦʚʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʥʠʟʢʦʡ ʩʪʫʧʝʥʠ. 

ʇʨʦʤʝʞʫʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʢʦʤʧʘʫʥʜʥʳʭ ʩʭʝʤʘʭ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ, 

ʪʘʢ ʢʘʢ ʢʦʤʧʘʫʥʜʥʳʡ ʨʝʩʠʚʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʜʥʫ ʠʟ ʪʝʤʧʝʨʘʪʫʨ ʢʠʧʝʥʠʷ. 

ʇʦʵʪʦʤʫ ʚʥʝʰʥʷʷ ʩʪʝʧʝʥʴ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚʠʥʪʦʚʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ʥʠʟʢʦʡ 

ʩʪʫʧʝʥʠ ʥʝ ʤʝʥʷʝʪʩʷ. ʇʨʠ ʨʘʚʝʥʩʪʚʝ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʪʝʧʝʥʝʡ 

ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚʠʥʪʦʚʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʠʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ. 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʢʦʤʧʘʫʥʜʥʦʡ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʶʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʘʧʧʘʨʘʪʦʚ (ʧʨʦʤʩʦʩʫʜʦʚ), ʩʦʢʨʘʱʝʥʠʝ ʜʣʠʥʳ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʢʦʣʠʯʝʩʪʚʘ ʘʨʤʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʧʨʠʙʦʨʦʚ ʘʚʪʦʤʘʪʠʢʠ. 
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2. ʂʆʅʉʊʈʋʂʊʆʈʉʂʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʁ ʈɸɿɼɽʃ 

 

2.1 ʈʘʩʯʸʪ ʧʣʘʥʠʨʦʚʢʠ ʭʦʣʦʜʠʣʴʥʠʢʘ 

ʍʦʣʦʜʠʣʴʥʠʢ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ 

ʟʘʤʦʨʦʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʂʦʤʧʨʝʩʩʦʨʥʳʡ 

ʮʝʭ ʨʘʟʤʝʱʘʝʤ ʩ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ ʭʦʣʦʜʠʣʴʥʠʢʘ, ʘʚʪʦʤʦʙʠʣʴʥʫʶ ʧʣʘʪʬʦʨʤʫ 

ʨʘʩʧʦʣʘʛʘʝʤ ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ ʢʦʨʧʫʩʘ, ʘ ʧʨʠʯʘʣʴʥʫʶ ʧʣʘʪʬʦʨʤʫ ʩ ʩʝʚʝʨʥʦʡ 

ʩʪʦʨʦʥʳ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʭʦʣʦʜʠʣʴʥʠʢʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʧʠʱʝʚʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʵʪʦʤʫ ʨʘʟʤʝʱʝʥʠʝ ʭʦʣʦʜʠʣʴʥʠʢʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ 

ʟʜʘʥʠʷʤ ʠ ʝʛʦ ʧʣʘʥʠʨʦʚʢʘ ʧʦʜʯʠʥʷʶʪʩʷ ʦʙʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʯʸʪʥʦʡ ʧʨʠʥʠʤʘʝʤ 2-ʭ ʩʤʝʥʥʫʶ ʨʘʙʦʪʫ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʭʦʚ ʧʠʱʝʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʇʨʠʥʠʤʘʝʤ ʦʜʥʦʵʪʘʞʥʫʶ ʧʣʘʥʠʨʦʚʢʫ ʭʦʣʦʜʠʣʴʥʠʢʘ. ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʦʜʥʦʵʪʘʞʥʦʛʦ ʭʦʣʦʜʠʣʴʥʠʢʘ ï ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦʛʨʫʟʦʯʥʦ-

ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʩʪʦʠʤʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ. 

ʈʘʟʤʝʨ ʩʝʪʢʠ ʢʦʣʦʥʥ 6ʭ12 ʤ, ʰʠʨʠʥʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 6 ʤ. 

ɺʤʝʩʪʠʤʦʩʪʴ ʭʦʣʦʜʠʣʴʥʠʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 

ʨʳʙʦʟʘʚʦʜʘ. ɼʦʣʷ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʡ ʨʳʙʳ ʩʦʩʪʘʚʣʷʝʪ 60 % ʦʪ 

ʚʤʝʩʪʠʤʦʩʪʠ ʭʦʣʦʜʠʣʴʥʠʢʘ, ʜʦʣʷ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 40 % ʦʪ 

ʚʤʝʩʪʠʤʦʩʪʠ ʭʦʣʦʜʠʣʴʥʠʢʘ. 

ɺʤʝʩʪʠʤʦʩʪʴ ʭʦʣʦʜʠʣʴʥʠʢʘ ʨʳʙʦʟʘʚʦʜʘ (ɽʭʦʣ, ʪ) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

ɽʭʦʣ = 30ĀGʩʫʪ (1) 

ʛʜʝ Gʩʫʪ ï ʩʫʪʦʯʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʳʙʦʟʘʚʦʜʘ, ʪ/ʩʫʪ. 

 ɽʭʦʣ = 30Ā60 = 1800 ʪ 

ɺʤʝʩʪʠʤʦʩʪʴ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʳʙʦʟʘʚʦʜʘ 

(ɽʢʘʤ. ʭʨ. ʟʘʤʦʨ. ʧʨ., ʪ) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ɽʢʘʤ. ʭʨ. ʟʘʤʦʨ. ʧʨ. = 0,6ĀEʭʦʣ (2) 

ʛʜʝ Eʭʦʣ ï ʚʤʝʩʪʠʤʦʩʪʴ ʭʦʣʦʜʠʣʴʥʠʢʘ ʨʳʙʦʟʘʚʦʜʘ, ʪ. 

 ɽʢʘʤ. ʭʨ. ʟʘʤʦʨ. ʧʨ. = 0,6Ā1800 = 1080 ʪ 

ɺʤʝʩʪʠʤʦʩʪʴ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʨʳʙʦʟʘʚʦʜʘ  

(ɽʢʘʤ. ʭʨ. ʛʦʪ. ʧʨ., ʪ) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ɽʢʘʤ. ʭʨ. ʛʦʪ. ʧʨ. = 0,4ĀEʭʦʣ (3) 

ʛʜʝ Eʭʦʣ ï ʚʤʝʩʪʠʤʦʩʪʴ ʭʦʣʦʜʠʣʴʥʠʢʘ ʨʳʙʦʟʘʚʦʜʘ, ʪ. 

 ɽʢʘʤ. ʭʨ. ʟʘʤʦʨ. ʧʨ. = 0,4Ā1800 = 720 ʪ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʨʳʙʳ 

(G/
ʟʘʤ., ʪ/ʩʫʪ) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

G/
ʟʘʤ = 0,01ĀEʭʦʣ (4) 

ʛʜʝ Eʭʦʣ ï ʚʤʝʩʪʠʤʦʩʪʴ ʭʦʣʦʜʠʣʴʥʠʢʘ ʨʳʙʦʟʘʚʦʜʘ, ʪ. 

 G/
ʟʘʤ = 0,01Ā1800 = 18 ʪ/ʩʫʪ 
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ɻʨʫʟʦʚʦʡ ʦʙʲʸʤ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʳʙʦʟʘʚʦʜʘ 

(Vʛʨ., ʤ
3) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Vʛʨ. = ɽʢʘʤ. ʭʨ. ʟʘʤʦʨ. ʧʨ. / qv (5) 

ʛʜʝ ɽʢʘʤ. ʭʨ. ʟʘʤʦʨ. ʧʨ. ï ʚʤʝʩʪʠʤʦʩʪʴ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʪ; 

 qv ï ʥʦʨʤʘ ʟʘʛʨʫʟʢʠ ʝʜʠʥʠʮʳ ʦʙʲʸʤʘ ʦʭʣʘʞʜʘʝʤʦʛʦ ʧʦʤʝʱʝʥʠʷ, ʪ/ʤ3.  

(qv = 0,6 ʪ/ʤ
3) [8, ʪʘʙʣ. 2.2] 

 Vʛʨ. = 1080 / 0,6 = 1800 ʤ3 

ɻʨʫʟʦʚʘʷ ʧʣʦʱʘʜʴ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʳʙʦʟʘʚʦʜʘ 

(Fʛʨ., ʤ
2) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Fʛʨ = Vʛʨ / hʛʨ (6) 

ʛʜʝ Vʛʨ ï ʛʨʫʟʦʚʦʡ ʦʙʲʸʤ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʤ3; 

 hʛʨ ï ʛʨʫʟʦʚʘʷ ʚʳʩʦʪʘ, ʤ. (hʛʨ = 5 ʤ) 

 Fʛʨ = 1800 / 5 = 360 ʤ
2 

ʉʪʨʦʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʨʳʙʦʟʘʚʦʜʘ (Fʩʪʨ., ʤ
2) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Fʩʪʨ = Fʛʨ / ɓ (7) 

ʛʜʝ Fʛʨ ï ʛʨʫʟʦʚʘʷ ʧʣʦʱʘʜʴ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʤ2; 

 ɓ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʦʱʘʜʠ. (ɓ = 0,7) 

 Fʩʪʨ. = 360 / 0,7 = 514 ʤ2 

ʏʠʩʣʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢʦʚ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʨʳʙʦʟʘʚʦʜʘ (n, ʰʪ.) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

n = Fʩʪʨ / f (8) 

ʛʜʝ Fʩʪʨ ï ʩʪʨʦʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ,ʤ
2; 

 f ï ʩʪʨʦʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢʘ, ʤ2. (f = 6ʭ12 = 72 ʤ2) 

 n = 514 / 72 å 7,14 = 8 

ɻʨʫʟʦʚʦʡ ʦʙʲʸʤ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʨʳʙʦʟʘʚʦʜʘ (Vʛʨ, ʤ
3) 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Vʛʨ = ɽʢʘʤ. ʭʨ. ʛʦʪ. ʧʨ. / qv (9) 

ʛʜʝ ɽʢʘʤ. ʭʨ. ʛʦʪ. ʧʨ. ï ʚʤʝʩʪʠʤʦʩʪʴ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʪ; 

 qv ï ʥʦʨʤʘ ʟʘʛʨʫʟʢʠ ʝʜʠʥʠʮʳ ʦʙʲʸʤʘ ʦʭʣʘʞʜʘʝʤʦʛʦ ʧʦʤʝʱʝʥʠʷ, ʪ/ʤ
3.  

(qv = 0,6 ʪ/ʤ
3) [8, ʪʘʙʣ. 2.2] 

 Vʛʨ = 720 / 0,6 = 1200 ʤ
3 

ɻʨʫʟʦʚʘʷ ʧʣʦʱʘʜʴ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʨʳʙʦʟʘʚʦʜʘ  

(Fʛʨ., ʤ
2) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Fʛʨ = Vʛʨ / hʛʨ (10) 

ʛʜʝ Vʛʨ ï ʛʨʫʟʦʚʦʡ ʦʙʲʸʤ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʨʳʙʦʟʘʚʦʜʘ, ʤ
3; 

 hʛʨ ï ʛʨʫʟʦʚʘʷ ʚʳʩʦʪʘ, ʤ. (hʛʨ = 5 ʤ) 

 Fʛʨ = 1200 / 5 = 240 ʤ
2 

ʉʪʨʦʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʨʳʙʦʟʘʚʦʜʘ 

(Fʩʪʨ., ʤ
2) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Fʩʪʨ = Fʛʨ / ɓ (11) 

ʛʜʝ Fʛʨ ï ʛʨʫʟʦʚʘʷ ʧʣʦʱʘʜʴ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʤ
2; 

 ɓ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʦʱʘʜʠ. (ɓ = 0,7) 

 Fʩʪʨ = 240 / 0,7 = 342,8 ʤ
2 
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ʏʠʩʣʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢʦʚ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʨʳʙʦʟʘʚʦʜʘ (n, ʰʪ.) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

n = Fʩʪʨ / f (12) 

ʛʜʝ Fʩʪʨ ï ʩʪʨʦʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʢʘʤʝʨ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʤ
2; 

 f ï ʩʪʨʦʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢʘ, ʤ2. (f = 6ʭ12 = 72 ʤ2) 

 n = 342,8 / 72 å 4,77 = 5 

ʉʪʨʦʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʢʘʤʝʨ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʨʳʙʦʟʘʚʦʜʘ (Fʩʪʨ., ʤ
2) 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Fʩʪʨ = G/
ʟʘʤĀŰ / (qFĀ24) (13) 

ʛʜʝ G/
ʟʘʤ ï ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ 

ʨʳʙʳ, ʪ; 

 Ű ï ʚʨʝʤʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʯʘʩ.  

 qFï ʥʦʨʤʘ ʟʘʛʨʫʟʢʠ 1 ʤ
2 ʧʣʦʱʘʜʠ ʢʘʤʝʨʳ, ʪ/ʤ2.(qF = 0,3 ʪ/ʤ

2) [8, ʪʘʙʣ. 2.3] 

 Fʩʪʨ = 18Ā24 / (0,3Ā24) = 60 ʤ
2 

ʏʠʩʣʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢʦʚ ʢʘʤʝʨ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 

ʨʳʙʦʟʘʚʦʜʘ (n, ʰʪ.) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

n = Fʩʪʨ / f (14) 

ʛʜʝ Fʩʪʨ ï ʩʪʨʦʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʢʘʤʝʨ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʨʳʙʦʟʘʚʦʜʘ, ʤ
2; 

 f ï ʩʪʨʦʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢʘ, ʤ2. (f = 6ʭ12 = 72 ʤ2) 

 n = 60 / 72 å 0,83 = 1 + 1 = 2 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʠʭ ʝʞʝʜʥʝʚʥʦ ʛʨʫʟʦʚ (Gʧʦʩʪ., ʪ/ʩʫʪʢʠ) 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Gʧʦʩʪ. = EʭʦʣĀɺĀmʧʦʩʪ / 365 (15) 

ʛʜʝ Eʭʦʣ ï ʚʤʝʩʪʠʤʦʩʪʴ ʭʦʣʦʜʠʣʴʥʠʢʘ ʨʳʙʦʟʘʚʦʜʘ, ʪ; 

 ɺ ï ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʛʨʫʟʦʚ; (B = 12 ʛʦʜ-1) [8, ʩ. 18] 

 mʧʦʩʪ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʛʨʫʟʦʚ. (mʧʦʩʪ = 1,5) 

[8, ʩ. 17] 

 Gʧʦʩʪ. = 100Ā12Ā1,5 / 365 = 88,77 ʪ/ʩʫʪʢʠ 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʳʭ ʝʞʝʜʥʝʚʥʦ ʛʨʫʟʦʚ (Gʚʳʧ., ʪ/ʩʫʪʢʠ) 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Gʚʳʧ. = EʭʦʣĀɺĀmʚʳʧ / 365 (16) 

ʛʜʝ Eʭʦʣ ï ʚʤʝʩʪʠʤʦʩʪʴ ʭʦʣʦʜʠʣʴʥʠʢʘ ʨʳʙʦʟʘʚʦʜʘ, ʪ; 

 ɺ ï ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʛʨʫʟʦʚ; (B = 12 ʛʦʜ-1) [8, ʩ. 18] 

 mʧʦʩʪ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʳʧʫʩʢʘ ʛʨʫʟʦʚ. (mʚʳʧ = 1,1)  

[8, ʩ. 17] 

 Gʚʳʧ. = 100Ā12Ā1,1 / 365 = 93,91 ʪ/ʩʫʪʢʠ 

ʇʨʠʥʠʤʘʝʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʠʭ ʝʞʝʜʥʝʚʥʦ ʛʨʫʟʦʚ ʧʨʠʭʦʜʠʪʩʷ 

ʥʘ ʧʨʠʯʘʣʴʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʳʭ ʝʞʝʜʥʝʚʥʦ ʛʨʫʟʦʚ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʫʶ ʧʣʘʪʬʦʨʤʫ. 

ʇʨʠʥʠʤʘʝʤ ʜʣʠʥʫ ʧʨʠʯʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ 30 ʤʝʪʨʦʚ. 

ʇʨʠʥʠʤʘʝʤ ʩʫʪʦʯʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ Gʘʚʪʦ, ʪ/ʩʫʪʢʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 100 % ʚʩʝʭ ʧʦʩʪʫʧʘʶʱʠʭ ʛʨʫʟʦʚ Gʧʦʩʪ. 
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ʏʠʩʣʦ ʘʚʪʦʤʘʰʠʥ (nʘʚʪʦ, ʰʪ), ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʠʙʳʪʴ ʟʘ ʩʫʪʢʠ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

nʘʚʪʦ = Gʘʚʪʦ / (qʘʚʪʦĀɖʘʚʪʦ) (17) 

ʛʜʝ Gʘʚʪʦ ï ʚʤʝʩʪʠʤʦʩʪʴ ʭʦʣʦʜʠʣʴʥʠʢʘ ʨʳʙʦʟʘʚʦʜʘ, ʪ; 

 qʘʚʪʦ ï ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ; (qʘʚʪʦ = 3 ʪ) [8, ʩ. 51] 

 ɖʘʚʪʦ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ.  

(ɖʘʚʪʦ = 0,7) [8, ʩ. 51] 

 nʘʚʪʦ = Gʘʚʪʦ / (3Ā0,7) å 44,71 = 45 ʰʪ. 

ɼʣʠʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ (Lʘʚʪʦ, ʤ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Lʘʚʪʦ = nʘʚʪʦĀbʘʚʪʦĀɣʩʤĀŰʘʚʪʦĀmʘʚʪʦ / 8 (18) 

ʛʜʝ nʘʚʪʦ ï ʯʠʩʣʦ ʘʚʪʦʤʘʰʠʥ, ʰʪ.; 

 bʘʚʪʦ ï ʰʠʨʠʥʘ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʠʣʷ ʩ ʫʯʸʪʦʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ;  

(bʘʚʪʦ = 4 ʤ) [8, ʩ. 51] 

 ɣʩʤ ï ʜʦʣʷ ʦʙʱʝʛʦ ʯʠʩʣʘ ʘʚʪʦʤʦʙʠʣʝʡ, ʧʨʠʙʳʚʘʶʱʠʭ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʡ ʩʤʝʥʳ; 

(ɣʩʤ = 0,7) [8, ʩ. 51] 

 Űʘʚʪʦ ï ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʠʣʠ ʚʳʛʨʫʟʢʠ ʦʜʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ; (Űʘʚʪʦ = 0,5 ʯ.)  

[8, ʩ. 52] 

 mʘʚʪʦ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ;  

(mʘʚʪʦ = 1,3) [8, ʩ. 52] 

 Lʘʚʪʦ = 45Ā4Ā0,7Ā0,5Ā1,3 / 8 å 10,23 = 10,3 ʤ 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ (ʪʝʣʝʞʝʢ, 

ʰʪʘʙʝʣʝʫʢʣʘʜʯʠʢʦʚ, ʘʚʪʦʧʦʛʨʫʟʯʠʢʦʚ) (nʤ, ʰʪ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

nʤ = (Gʧʦʩʪ + Gʚʳʧ)ĀɣʩʤĀŰʮĀ1,2 / (qʤĀɖʠʩʧĀ480) (19) 

ʛʜʝ Gʧʦʩʪ ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʠʭ ʛʨʫʟʦʚ, ʪ/ʩʫʪʢʠ; 

 Gʚʳʧ ï ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʳʭ ʛʨʫʟʦʚ, ʪ/ʩʫʪʢʠ; 

 ɣʩʤ ï ʜʦʣʷ ʚʩʝʛʦ ʦʙʲʸʤʘ ʛʨʫʟʦʚʳʭ ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʘʷ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʡ ʩʤʝʥʳ; 

(ɣʩʤ = 0,5) [8, ʩ. 52] 

 Űʮ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʘ; (Űʮ = 10 ʤʠʥ.) [8, ʩ. 52] 

 qʤ ï ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ ʤʝʭʘʥʠʟʤʘ; (qʤ = 0,5 ʪ) [8, ʩ. 52] 

 ɖʠʩʧ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ ʤʝʭʘʥʠʟʤʘ;  

(ɖʠʩʧ = 0,7) [8, ʩ. 52] 

 nʤ = (88,77 + 93,91)Ā0,5Ā10Ā1,2 / (0,5Ā0,7Ā480) å 6,52 = 7 ʰʪ. 

 

ʇʣʘʥʠʨʦʚʢʘ ʭʦʣʦʜʠʣʴʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1 ï ʇʣʘʥʠʨʦʚʢʘ ʭʦʣʦʜʠʣʴʥʠʢʘ 

I,II ,III ,IV ï ʢʘʤʝʨʳ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ (t = -20ÁC); V ï 

ʢʘʤʝʨʘ ʵʢʩʧʝʜʠʮʠʠ; VI,VII ,VIII ,IX  ï ʢʘʤʝʨʳ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ (t = 

0ÁC), X ï ʧʨʠʸʤʥʦʝ ʦʪʜʝʣʝʥʠʝ; XI ï ʣʴʜʦʛʝʥʝʨʘʪʦʨʥʦʝ ʧʦʤʝʱʝʥʠʝ; XII  ï 

ʧʦʤʝʱʝʥʠʝ ʩʢʦʨʦʤʦʨʦʟʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, XIII  ï ʧʣʘʪʬʦʨʤʘ ʘʚʪʦʤʦʙʠʣʴʥʘʷ; XIV  

ï ʧʣʘʪʬʦʨʤʘ ʧʨʠʯʘʣʴʥʘʷ; XV ï ʢʦʤʧʨʝʩʩʦʨʥʳʡ ʮʝʭ. 
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2.2 ʈʘʩʯʸʪ ʠʟʦʣʷʮʠʠ ʦʭʣʘʞʜʘʝʤʳʭ ʧʦʤʝʱʝʥʠʡ 

ʅʘʣʠʯʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʛʨʘʞʜʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʭʣʘʞʜʘʝʤʳʭ ʧʦʤʝʱʝʥʠʡ 

ʭʦʣʦʜʠʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ 

ʥʝʦʙʭʦʜʠʤʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʨʘʩʯʸʪ ʠʟʦʣʷʮʠʠ ʢʘʤʝʨʳ ˉ 1. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʥʘʨʫʞʥʦʡ ʩʪʝʥʦʚʦʡ ʧʘʥʝʣʠ.  

ʈʘʩʯʸʪʥʘʷ ʣʝʪʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʂʘʣʠʥʠʥʛʨʘʜ 

tʨʘʩʯ. ʣʝʪ. = + 31хʉ. [6] 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʢʘʤʝʨʝ ˉ 1 tʚ = -20хʉ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ ʦʛʨʘʞʜʝʥʠʷ Ŭʥ = 23 

ɺʪ/(ʤ2Ŀхʉ). [8, ʪʘʙʣ. 3.3] 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʦʛʨʘʞʜʝʥʠʷ  

Ŭʚ = 9 ɺʪ/(ʤ
2Ŀхʉ). [8, ʪʘʙʣ. 3.3] 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ  

ɚʠʟ = 0,041 ɺʪ/(ʤĿ
хʉ). [8, ʧʨʠʣ. ɸ] 

ʊʨʝʙʫʝʤʦʝ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʥʘʨʫʞʥʦʡ ʩʪʝʥʳ 

Rʪʨ= 4,8 ʤ
2Ŀ0ʉ/ ɺʪ. [8, ʪʘʙʣ. 3.4] 

 

ʊʘʙʣʠʮʘ 1 ï ʂʦʥʩʪʨʫʢʮʠʷ ʥʘʨʫʞʥʦʡ ʩʪʝʥʦʚʦʡ ʧʘʥʝʣʠ 
ʂʦʥʩʪʨʫʢʮʠʷ 

ʦʛʨʘʞʜʝʥʠʷ 

ˉ ʩʣʦʷ ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ 

ʤʘʪʝʨʠʘʣ ʩʣʦʷ 

ʊʦʣʱʠʥʘ 

ŭ, ʤ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

ɺʪ/(ʤĿʂ) 

ʊʝʧʣʦʚʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

(ʤ2Ŀʂ)/ɺʪ 
1

2

3

4

 

1 ʐʪʫʢʘʪʫʨʢʘ 

ʩʣʦʞʥʳʤ 

ʨʘʩʪʚʦʨʦʤ ʧʦ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ 

ʩʝʪʢʝ 

0,02 0,98 0,02 

2 ʊʝʧʣʦʠʟʦʣʷʮʠʷ - ʊʘʙʣ. ʊʘʙʣ. 

3 ʇʘʨʦʠʟʦʣʷʮʠʷ 

ʜʚʘ ʩʣʦʷ 

ʛʠʜʨʦʠʟʦʣʘ ʥʘ 

ʙʠʪʫʤʥʦʡ 

ʤʘʩʪʠʢʝ 

0,004 0,30 0,013 

4 ʅʘʨʫʞʥʳʡ 

ʩʣʦʡ ʠʟ 

ʪʷʞʝʣʦʛʦ 

ʙʝʪʦʥʘ 

0,140 1,86 0,075 

 

ʊʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʥʘʨʫʞʥʦʡ ʩʪʝʥʦʚʦʡ ʧʘʥʝʣʠ ʚ ʢʘʤʝʨʝ 

ˉ 1 (ŭʠʟ, ʤ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ù
ú

ø
é
ê

è

öö
÷

õ
ææ
ç

å
+S+-Ö=

ʚi

i

ʥ

ʠʟʠʟ
al

d

a
ld

11

k

1

0

 
(20) 
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ʛʜʝ 1/k0 = R0 ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʝ ʤʥʦʛʦʩʣʦʡʥʦʡ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, (ʤ2Ŀʂ)/ ɺʪ; 

 k0 ï ʪʨʝʙʫʝʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʤʥʦʛʦʩʣʦʡʥʦʡ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ɺʪ/ʤ2; 

 
ʥ

ʥ

R=
a

1  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʦʪʜʘʯʝ ʩ ʥʘʨʫʞʥʦʡ ʠʣʠ ʙʦʣʝʝ ʪʝʧʣʦʡ ʩʪʦʨʦʥʳ, 

(ʤ2Ŀʂ)/ ɺʪ; 

 
iR=

i

i

l

d  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, (ʤ2Ŀʂ)/ ɺʪ; 

 
ʚ

ʚ

R=
a

1  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʦʪʜʘʯʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʦʛʨʘʞʜʝʥʠʷ, (ʤ2Ŀʂ)/ 

ɺʪ; 

 Ŭʥ, Ŭʚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ 

ʦʛʨʘʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɺʪ/(ʤ2Ŀʂ); 

 ŭi ï ʪʦʣʱʠʥʘ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʤ; 

 ɚi ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ɺʪ/(ʤĿʂ); 

 ŭʠʟ ï ʪʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʝʥʠʷ, ʤ;  

 ɚʠʟ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʝʥʠʷ, 

ɺʪ/(ʤĿʂ). 

 

ʤʠʟ 186,0
9

1

86,1

140,0

30,0

004,0

98,0

02,0

23

1
8,4041,0 =

ù
ù

ú

ø

é
é

ê

è

ö
ö

÷

õ

æ
æ

ç

å
++++-Ö=d  

ʇʨʠʥʠʤʘʝʤ ŭʠʟ = 0,200 ʤ 

ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ (ʂʜ, ɺʪ/ʤ2) ʪʝʧʣʦʧʝʨʝʜʘʯʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʠʟ

ʜʠʟ

ʚ l

d

al

d

a
.

i

i

ʥ

ɼ 11

1
k

++S+

=  
(21) 

ʛʜʝ ŭʠʟ.ʜ ï ʧʨʠʥʷʪʘʷ ʪʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ, ʤ; 

 ɚʠʟ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʝʥʠʷ, 

ɺʪ/(ʤĿʂ); 

 Ŭʥ, Ŭʚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ 

ʦʛʨʘʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɺʪ/(ʤ2Ŀʂ); 

 ŭi ï ʪʦʣʱʠʥʘ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʤ; 

 ɚi ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ɺʪ/(ʤĿʂ). 

 

194,0

041,0

200,0

9

1

86,1

140,0

30,0

004,0

98,0

02,0

23

1

1
kɼ =

+++++

=  

 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʦʚʦʡ ʧʘʥʝʣʠ. 

ʈʘʩʯʸʪʥʘʷ ʣʝʪʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʂʘʣʠʥʠʥʛʨʘʜ 

tʨʘʩʯ. ʣʝʪ. = + 31хʉ. [6] 
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ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʢʘʤʝʨʝ ˉ 1 tʚ = -20хʉ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ ʦʛʨʘʞʜʝʥʠʷ Ŭʥ = 23 

ɺʪ/(ʤ2Ŀхʉ). [8, ʪʘʙʣ. 3.3] 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʦʛʨʘʞʜʝʥʠʷ  

Ŭʚ = 9 ɺʪ/(ʤ
2Ŀхʉ). [8, ʪʘʙʣ. 3.3] 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ  

ɚʠʟ = 0,041 ɺʪ/(ʤĿ
хʉ). [8, ʧʨʠʣ. ɸ] 

ʊʨʝʙʫʝʤʦʝ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʚʥʫʪʨʝʥʥʝʡ 

ʩʪʝʥʳ Rʪʨ= 4,3 ʤ
2Ŀ0ʉ/ ɺʪ. [8, ʪʘʙʣ. 3.6] 

 

ʊʘʙʣʠʮʘ 2 ï ʂʦʥʩʪʨʫʢʮʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʦʚʦʡ ʧʘʥʝʣʠ 
ʂʦʥʩʪʨʫʢʮʠʷ 

ʦʛʨʘʞʜʝʥʠʷ 

ˉ 

ʩʣʦʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ 

ʤʘʪʝʨʠʘʣ ʩʣʦʷ 

ʊʦʣʱʠʥʘ 

ŭ, ʤ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

ɺʪ/(ʤĿʂ) 

ʊʝʧʣʦʚʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

(ʤ2Ŀʂ)/ɺʪ 
1

2

3

4

 

1 ʇʘʥʝʣʴ ʠʟ 

ʢʝʨʘʤʟʠʪʦʙʝʪʦʥʘ 

0,24 0,47 0,521 

2 ʇʘʨʦʠʟʦʣʷʮʠʷ: 

ʜʚʘ ʩʣʦʷ 

ʛʠʜʨʦʠʟʦʣʘ ʥʘ 

ʙʠʪʫʤʥʦʡ 

ʤʘʩʪʠʢʝ 

0,004 0,30 0,013 

3 ʊʝʧʣʦʠʟʦʣʷʮʠʷ - ʊʘʙʣ. ʊʘʙʣ. 

4 ʐʪʫʢʘʪʫʨʢʘ 

ʩʣʦʞʥʳʤ 

ʨʘʩʪʚʦʨʦʤ ʧʦ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ 

ʩʝʪʢʝ 

0,02 0,98 0,02 

 

ʊʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʦʚʦʡ ʧʘʥʝʣʠ ʚ 

ʢʘʤʝʨʝ ˉ 1 (ŭʠʟ, ʤ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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(22) 

ʛʜʝ 1/k0 = R0 ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʝ ʤʥʦʛʦʩʣʦʡʥʦʡ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, (ʤ2Ŀʂ)/ ɺʪ; 

 k0 ï ʪʨʝʙʫʝʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʤʥʦʛʦʩʣʦʡʥʦʡ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ɺʪ/ʤ2; 

 
ʥ

ʥ

R=
a

1  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʦʪʜʘʯʝ ʩ ʥʘʨʫʞʥʦʡ ʠʣʠ ʙʦʣʝʝ ʪʝʧʣʦʡ ʩʪʦʨʦʥʳ, 

(ʤ2Ŀʂ)/ ɺʪ; 

 iR=
i

i

l

d
 ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, (ʤ2Ŀʂ)/ ɺʪ; 
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ʚ

ʚ

R=
a

1  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʦʪʜʘʯʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʦʛʨʘʞʜʝʥʠʷ, (ʤ2Ŀʂ)/ 

ɺʪ; 

 Ŭʥ, Ŭʚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ 

ʦʛʨʘʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɺʪ/(ʤ2Ŀʂ); 

 ŭi ï ʪʦʣʱʠʥʘ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʤ; 

 ɚi ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ɺʪ/(ʤĿʂ); 

 ŭʠʟ ï ʪʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʝʥʠʷ, ʤ;  

 ɚʠʟ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʝʥʠʷ, 

ɺʪ/(ʤĿʂ). 

 

ʤʠʟ 144,0
9

1

98,0

02,0

30,0

004,0

47,0

24,0

8

1
3,4041,0 =

ù
ù

ú

ø

é
é

ê

è

ö
ö

÷

õ

æ
æ

ç

å
++++-Ö=d  

ʇʨʠʥʠʤʘʝʤ ŭʠʟ = 0,150 ʤ 

ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ (ʂʜ, ɺʪ/ʤ2) ʪʝʧʣʦʧʝʨʝʜʘʯʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ ŭʠʟ.ʜ ï ʧʨʠʥʷʪʘʷ ʪʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ, ʤ; 

 ɚʠʟ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʝʥʠʷ, 

ɺʪ/(ʤĿʂ); 

 Ŭʥ, Ŭʚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ 

ʦʛʨʘʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɺʪ/(ʤ2Ŀʂ); 

 ŭi ï ʪʦʣʱʠʥʘ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʤ; 

 ɚi ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ɺʪ/(ʤĿʂ). 
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ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʣʦʚ ʦʭʣʘʞʜʘʶʱʠʭ ʧʦʤʝʱʝʥʠʡ. 

ʈʘʩʯʸʪʥʘʷ ʣʝʪʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʂʘʣʠʥʠʥʛʨʘʜ 

tʨʘʩʯ. ʣʝʪ. = + 31хʉ. [6] 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʢʘʤʝʨʝ ˉ 1 tʚ = ï 20хʉ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ ʦʛʨʘʞʜʝʥʠʷ Ŭʥ = 0 

ɺʪ/(ʤ2Ŀхʉ). [8, ʪʘʙʣ. 3.3] 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʦʛʨʘʞʜʝʥʠʷ  

Ŭʚ = 9 ɺʪ/(ʤ
2Ŀхʉ). [8, ʪʘʙʣ. 3.3] 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ  

ɚʠʟ = 0,041 ɺʪ/(ʤĿ
хʉ). [8, ʧʨʠʣ. ɸ] 

ʊʨʝʙʫʝʤʦʝ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʧʦʣʦʚ Rʪʨ= 5,5 

ʤ2Ŀ0ʉ/ ɺʪ. [8, ʪʘʙʣ. 3.8] 
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ʊʘʙʣʠʮʘ 3 ï ʂʦʥʩʪʨʫʢʮʠʷ ʧʦʣʦʚ ʦʭʣʘʞʜʘʶʱʠʭ ʧʦʤʝʱʝʥʠʡ 
ʂʦʥʩʪʨʫʢʮʠʷ 

ʦʛʨʘʞʜʝʥʠʷ 

ˉ 

ʩʣʦʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ 

ʤʘʪʝʨʠʘʣ ʩʣʦʷ 

ʊʦʣʱʠʥʘ 

ŭ, ʤ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

ɺʪ/(ʤĿʂ) 

ʊʝʧʣʦʚʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

(ʤ2Ŀʂ)/ɺʪ 

7

6

5

4

3

2

1

 

1 ʄʦʥʦʣʠʪʥʦʝ 

ʙʝʪʦʥʥʦʝ 

ʧʦʢʨʳʪʠʝ 

0,04 1,86 0,022 

2 ɸʨʤʦʙʝʪʦʥʥʘʷ 

ʩʪʷʞʢʘ 

0,08 1,86 0,022 

3 ʇʘʨʦʠʟʦʣʷʮʠʷ: 

ʩʣʦʡ ʧʝʨʛʘʤʠʥʘ 

0,001 0,15 - 

4 ʇʣʠʪʥʘʷ 

ʪʝʧʣʦʠʟʦʣʷʮʠʷ 

- ʊʘʙʣ. ʊʘʙʣ. 

5 ʎʝʤʝʥʪʥʦ-

ʧʝʩʯʘʥʳʡ 

ʨʘʩʪʚʦʨ 

0,025 0,98 0,226 

6 ʋʧʣʦʪʥʸʥʥʳʡ 

ʧʝʩʦʢ 

1,35 0,56 2,338 

7 ɹʝʪʦʥʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ ʩ 

ʵʣʝʢʪʨʦʥʘʛʨʝʚʘ-

ʪʝʣʷʤʠ 

- - - 

 

ʊʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʧʦʣʦʚ ʚ ʢʘʤʝʨʝ ˉ 1 (ŭʠʟ, ʤ) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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(24) 

ʛʜʝ 1/k0 = R0 ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʝ ʤʥʦʛʦʩʣʦʡʥʦʡ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, (ʤ2Ŀʂ)/ ɺʪ; 

 k0 ï ʪʨʝʙʫʝʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʤʥʦʛʦʩʣʦʡʥʦʡ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ɺʪ/ʤ2; 

 
ʥ

ʥ

R=
a

1  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʦʪʜʘʯʝ ʩ ʥʘʨʫʞʥʦʡ ʠʣʠ ʙʦʣʝʝ ʪʝʧʣʦʡ ʩʪʦʨʦʥʳ, 

(ʤ2Ŀʂ)/ ɺʪ; 

 
iR=

i

i

l

d  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, (ʤ2Ŀʂ)/ ɺʪ; 

 
ʚ

ʚ

R=
a

1  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʦʪʜʘʯʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʦʛʨʘʞʜʝʥʠʷ, (ʤ2Ŀʂ)/ 

ɺʪ; 

 Ŭʥ, Ŭʚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ 

ʦʛʨʘʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɺʪ/(ʤ2Ŀʂ); 

 ŭi ï ʪʦʣʱʠʥʘ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʤ; 

 ɚi ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ɺʪ/(ʤĿʂ); 
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 ŭʠʟ ï ʪʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʝʥʠʷ, ʤ;  

 ɚʠʟ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʝʥʠʷ, 

ɺʪ/(ʤĿʂ). 
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ʇʨʠʥʠʤʘʝʤ ŭʠʟ = 0,120 ʤ 

ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ (ʂʜ, ɺʪ/ʤ2) ʪʝʧʣʦʧʝʨʝʜʘʯʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ ŭʠʟ.ʜ ï ʧʨʠʥʷʪʘʷ ʪʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ, ʤ; 

 ɚʠʟ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʝʥʠʷ, 

ɺʪ/(ʤĿʂ); 

 Ŭʥ, Ŭʚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ 

ʦʛʨʘʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɺʪ/(ʤ2Ŀʂ); 

 ŭi ï ʪʦʣʱʠʥʘ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʤ; 

 ɚi ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ɺʪ/(ʤĿʂ). 
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ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʢʨʳʪʠʡ ʦʭʣʘʞʜʘʶʱʠʭ 

ʧʦʤʝʱʝʥʠʡ. 

ʈʘʩʯʸʪʥʘʷ ʣʝʪʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʂʘʣʠʥʠʥʛʨʘʜ 

tʨʘʩʯ. ʣʝʪ. = + 31хʉ. [6] 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʢʘʤʝʨʝ ˉ 1 tʚ = ï 20хʉ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ ʦʛʨʘʞʜʝʥʠʷ Ŭʥ = 23 

ɺʪ/(ʤ2Ŀхʉ). [8, ʪʘʙʣ. 3.3] 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʦʛʨʘʞʜʝʥʠʷ  

Ŭʚ = 9 ɺʪ/(ʤ
2Ŀхʉ). [8, ʪʘʙʣ. 3.3] 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ  

ɚʠʟ = 0,041 ɺʪ/(ʤĿ
хʉ). [8, ʧʨʠʣ. ɸ] 

ʊʨʝʙʫʝʤʦʝ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʧʦʢʨʳʪʠʡ Rʪʨ= 

5,1 ʤ2Ŀ0ʉ/ ɺʪ. [8, ʪʘʙʣ. 3.5] 
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ʊʘʙʣʠʮʘ 4 ï ʂʦʥʩʪʨʫʢʮʠʷ ʧʦʢʨʳʪʠʡ ʦʭʣʘʞʜʘʶʱʠʭ ʧʦʤʝʱʝʥʠʡ 
ʂʦʥʩʪʨʫʢ-

ʮʠʷ 

ʦʛʨʘʞʜʝʥʠʷ 

ˉ 

ʩʣʦʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ 

ʤʘʪʝʨʠʘʣ ʩʣʦʷ 

ʊʦʣʱʠʥʘ ŭ, ʤ ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦ-

ʩʪʠ 

ɺʪ/(ʤĿʂ) 

ʊʝʧʣʦʚʦʝ 

ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʝ 

(ʤ2Ŀʂ)/ɺʪ 

5

4

3

2

1

 

1 ʂʨʦʚʝʣʴʥʳʡ 

ʨʫʣʦʥʥʳʡ ʢʦʚʸʨ 

0,012 0,3 0,04 

2 ɹʝʪʦʥʥʘʷ 

ʩʪʷʞʢʘ 

0,04 1,86 0,022 

3 ɿʘʩʳʧʥʘʷ 

ʪʝʧʣʦʠʟʦʣʷʮʠʷ 

- ʊʘʙʣ. ʊʘʙʣ. 

4 ʇʣʠʪʥʘʷ 

ʪʝʧʣʦʠʟʦʣʷʮʠʷ 

ʇʉɹ-ʉ 

ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ tʧʤ 

0,05 - 

5 ɾʝʣʝʟʦʙʝʪʦʥʥʘʷ 

ʧʣʠʪʘ ʧʦʢʨʳʪʠʷ 

0,035 2,04 0,017 

 

ʊʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʧʦʢʨʳʪʠʡ ʚ ʢʘʤʝʨʝ ˉ 1 (ŭʠʟ, ʤ) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ù
ú

ø
é
ê

è

öö
÷

õ
ææ
ç

å
+S+-Ö=

ʚi

i

ʥ

ʠʟʠʟ
al

d

a
ld

11

k

1

0

 
(26) 

ʛʜʝ 1/k0 = R0 ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʝ ʤʥʦʛʦʩʣʦʡʥʦʡ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, (ʤ2Ŀʂ)/ ɺʪ; 

 k0 ï ʪʨʝʙʫʝʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʤʥʦʛʦʩʣʦʡʥʦʡ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ɺʪ/ʤ2; 

 
ʥ

ʥ

R=
a

1  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʦʪʜʘʯʝ ʩ ʥʘʨʫʞʥʦʡ ʠʣʠ ʙʦʣʝʝ ʪʝʧʣʦʡ ʩʪʦʨʦʥʳ, 

(ʤ2Ŀʂ)/ ɺʪ; 

 
iR=

i

i

l

d  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, (ʤ2Ŀʂ)/ ɺʪ; 

 
ʚ

ʚ

R=
a

1  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʦʪʜʘʯʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʦʛʨʘʞʜʝʥʠʷ, (ʤ2Ŀʂ)/ 

ɺʪ; 

 Ŭʥ, Ŭʚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ 

ʦʛʨʘʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɺʪ/(ʤ2Ŀʂ); 

 ŭi ï ʪʦʣʱʠʥʘ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʤ; 

 ɚi ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ɺʪ/(ʤĿʂ); 

 ŭʠʟ ï ʪʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʝʥʠʷ, ʤ;  

 ɚʠʟ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʝʥʠʷ, 

ɺʪ/(ʤĿʂ). 

 

ʤʠʟ 199,0
9

1

04,2

035,0

15,0

001,0

86,1

04,0

3,0

012,0

23

1
1,5041,0 =

ù
ù

ú

ø

é
é

ê

è

ö
ö

÷

õ

æ
æ

ç

å
+++++-Ö=d  

ʇʨʠʥʠʤʘʝʤ ŭʠʟ = 0,200 ʤ 
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ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ (ʂʜ, ɺʪ/ʤ2) ʪʝʧʣʦʧʝʨʝʜʘʯʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʠʟ

ʜʠʟ

ʚ l

d

al

d

a
.

i

i

ʥ

ɼ 11

1
k

++S+

=  
(27) 

ʛʜʝ ŭʠʟ.ʜ ï ʧʨʠʥʷʪʘʷ ʪʦʣʱʠʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ, ʤ; 

 ɚʠʟ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʝʥʠʷ, 

ɺʪ/(ʤĿʂ); 

 Ŭʥ, Ŭʚ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ 

ʦʛʨʘʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɺʪ/(ʤ2Ŀʂ); 

 ŭi ï ʪʦʣʱʠʥʘ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʤ; 

 ɚi ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ i-ʪʦʛʦ ʩʣʦʷ ʦʛʨʘʞʜʘʶʱʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ɺʪ/(ʤĿʂ). 

 

195,0

041,0

200,0

9

1

04,2

035,0

15,0

001,0

86,1

04,0

3,0

012,0

23

1

1
kɼ =

++++++

=  

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʜʨʫʛʠʭ ʢʘʤʝʨ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ˉ 5. 

 

ʊʘʙʣʠʮʘ 5 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʪʦʣʱʠʥʳ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ 

ʆʛʨʘʞʜʝʥʠʝ Ŭʥ, 

ɺʪ/(ʤ2Ŀʂ) 

Ŭʚ, 

ɺʪ/(ʤ2Ŀʂ)  

ŭʠʟ., 

ʤ 

ŭʠʟ.ʜ, 

ʤ 

ʂʜ, 

ɺʪ/ʤ2 

Rʪʨ, 

(ʤ2Ŀʂ)/ 

ɺʪ 

Rʜ, 

(ʤ2Ŀʂ)/ 

ɺʪ 

ʂʘʤʝʨʘ ˉ 1 

ʉʪʝʥʘ 

ʥʘʨʫʞʥʘʷ 

ʩʝʚʝʨʥʘʷ 

23 9 0,186 0,200 0,194 4,8 5,140 

ʉʪʝʥʘ 

ʥʘʨʫʞʥʘʷ 

ʟʘʧʘʜʥʘʷ 

23 9 0,186 0,200 0,194 4,8 5,140 

ʉʪʝʥʘ ʚ 

ʢʦʨʠʜʦʨ 

8 9 0,144 0,150 0,225 4,3 4,437 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 2 

9 9 0,038 0,050 0,504 1,7 1,984 

ʇʦʣ - 9 0,110 0,120 0,174 5,5 5,736 

ʇʦʢʨʳʪʠʝ 23 9 0,199 0,200 0,195 5,1 5,11 

ʂʘʤʝʨʘ ˉ 2 

ʉʪʝʥʘ 

ʥʘʨʫʞʥʘʷ 

ʟʘʧʘʜʥʘʷ 

23 9 0,186 0,200 0,194 4,8 5,140 

ʉʪʝʥʘ ʚ 

ʢʦʨʠʜʦʨ 

8 9 0,144 0,150 0,225 4,3 4,437 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 1 

9 9 0,038 0,050 0,504 1,7 1,984 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 3 

9 9 0,038 0,050 0,504 1,7 1,984 

ʇʦʣ - 9 0,110 0,120 0,174 5,5 5,736 

ʇʦʢʨʳʪʠʝ 23 9 0,199 0,200 0,195 5,1 5,11 

ʂʘʤʝʨʘ ˉ 3 

ʉʪʝʥʘ 

ʥʘʨʫʞʥʘʷ 

ʟʘʧʘʜʥʘʷ 

23 9 0,186 0,200 0,194 4,8 5,140 

ʉʪʝʥʘ ʚ 

ʢʦʨʠʜʦʨ 

8 9 0,144 0,150 0,225 4,3 4,437 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 2 

9 9 0,038 0,050 0,504 1,7 1,984 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 4 

9 9 0,038 0,050 0,504 1,7 1,984 

ʇʦʣ - 9 0,110 0,120 0,174 5,5 5,736 

ʇʦʢʨʳʪʠʝ 23 9 0,199 0,200 0,195 5,1 5,11 

ʂʘʤʝʨʘ ˉ 4 

ʉʪʝʥʘ 

ʥʘʨʫʞʥʘʷ 

ʟʘʧʘʜʥʘʷ 

23 9 0,186 0,200 0,194 4,8 5,140 

ʉʪʝʥʘ ʚ 

ʢʦʨʠʜʦʨ 

8 9 0,144 0,150 0,225 4,3 4,437 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 3 

9 9 0,038 0,050 0,504 1,7 1,984 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 5 

9 9 0,132 0,140 0,239 4,0 4,179 

ʇʦʣ - 9 0,110 0,120 0,174 5,5 5,736 

ʇʦʢʨʳʪʠʝ 23 9 0,199 0,200 0,195 5,1 5,11 

ʂʘʤʝʨʘ ˉ 5 

ʉʪʝʥʘ 

ʥʘʨʫʞʥʘʷ 

ʩʝʚʝʨʥʘʷ 

23 9 0,104 0,120 0,313 2,8 3,188 

ʉʪʝʥʘ 

ʥʘʨʫʞʥʘʷ 

ʶʞʥʘʷ 

23 9 0,104 0,120 0,313 2,8 3,188 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 4 

9 9 0,132 0,140 0,239 4,0 4,179 

ʉʪʝʥʘ ʚ 

ʢʦʨʠʜʦʨ 

9 9 0,054 0,060 0,446 2,105 2,242 

ʇʦʣ - 9 0,0041 0,020 0,313 2,8 3,187 

ʇʦʢʨʳʪʠʝ 23 9 0,113 0,120 0,316 3,0 3,158 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

 

ʂʘʤʝʨʘ ˉ 6 

ʉʪʝʥʘ 

ʥʘʨʫʞʥʘʷ 

ʶʞʥʘʷ 

23 9 0,124 0,130 0,291 3,3 3,432 

ʉʪʝʥʘ 

ʥʘʨʫʞʥʘʷ 

ʚʦʩʪʦʯʥʘʷ 

23 9 0,124 0,130 0,291 3,3 3,432 

ʉʪʝʥʘ ʚ 

ʢʦʨʠʜʦʨ 

8 9 0,066 0,080 0,366 2,4 2,73 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 7 

9 9 0,038 0,040 0,574 1,7 1,74 

ʇʦʣ - 9 0,0041 0,020 0,313 2,8 3,187 

ʇʦʢʨʳʪʠʝ 23 9 0,129 0,130 0,293 3,4 3,402 

ʂʘʤʝʨʘ ˉ 7 

ʉʪʝʥʘ 

ʥʘʨʫʞʥʘʷ 

ʚʦʩʪʦʯʥʘʷ 

23 9 0,124 0,130 0,291 3,3 3,432 

ʉʪʝʥʘ ʚ 

ʢʦʨʠʜʦʨ 

8 9 0,066 0,080 0,366 2,4 2,73 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 6 

9 9 0,038 0,040 0,574 1,7 1,74 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 8 

9 9 0,038 0,040 0,574 1,7 1,74 

ʇʦʣ - 9 0,0041 0,020 0,313 2,8 3,187 

ʇʦʢʨʳʪʠʝ 23 9 0,129 0,130 0,293 3,4 3,402 

ʂʘʤʝʨʘ ˉ 8 

ʉʪʝʥʘ 

ʥʘʨʫʞʥʘʷ 

ʚʦʩʪʦʯʥʘʷ 

23 9 0,124 0,130 0,291 3,3 3,432 

ʉʪʝʥʘ ʚ 

ʢʦʨʠʜʦʨ 

8 9 0,066 0,080 0,366 2,4 2,73 

ʉʪʝʥʘ ʚ 

ʢʦʨʠʜʦʨ 

8 9 0,066 0,080 0,366 2,4 2,73 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 7 

9 9 0,038 0,040 0,574 1,7 1,74 

ʇʦʣ - 9 0,0041 0,020 0,313 2,8 3,187 

ʇʦʢʨʳʪʠʝ 23 9 0,129 0,130 0,293 3,4 3,402 

ʂʘʤʝʨʘ ˉ 9 

ʉʪʝʥʘ 

ʥʘʨʫʞʥʘʷ 

ʚʦʩʪʦʯʥʘʷ 

23 9 0,124 0,130 0,291 3,3 3,432 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

 

ʉʪʝʥʘ ʚ 

ʢʦʨʠʜʦʨ 

8 9 0,066 0,080 0,366 2,4 2,73 

ʉʪʝʥʘ ʚ 

ʢʦʨʠʜʦʨ 

8 9 0,066 0,080 0,366 2,4 2,73 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 12 

9 9 0,058 0,060 0,448 2,2 2,228 

ʇʦʣ - 9 0,0041 0,020 0,313 2,8 3,187 

ʇʦʢʨʳʪʠʝ 23 9 0,129 0,130 0,293 3,4 3,402 

ʇʨʠʸʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ˉ 10 

ʉʪʝʥʘ 

ʥʘʨʫʞʥʘʷ 

ʩʝʚʝʨʥʘʷ 

23 9 0,104 0,120 0,313 2,8 3,188 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 11 

9 9 0,038 0,040 0,574 1,7 1,74 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 12 

9 9 0,038 0,040 0,574 1,7 1,74 

ʉʪʝʥʘ ʚ 

ʢʦʨʠʜʦʨ 

8 9 0,054 0,060 0,446 2,105 2,242 

ʇʦʣ - 9 0,0041 0,020 0,313 2,8 3,187 

ʇʦʢʨʳʪʠʝ 23 9 0,113 0,120 0,316 3,0 3,158 

ʃʴʜʦʛʝʥʝʨʘʪʦʨʥʘʷ ˉ 11 

ʉʪʝʥʘ 

ʥʘʨʫʞʥʘʷ 

ʩʝʚʝʨʥʘʷ 

23 9 0,186 0,200 0,194 4,8 5,140 

ʉʪʝʥʘ 

ʥʘʨʫʞʥʘʷ 

ʚʦʩʪʦʯʥʘʷ 

23 9 0,186 0,200 0,194 4,8 5,140 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 10 

9 9 0,038 0,040 0,574 1,7 1,74 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 12 

9 9 0,038 0,040 0,574 1,7 1,74 

ʇʦʣ - 9 0,0041 0,020 0,313 2,8 3,187 

ʇʦʢʨʳʪʠʝ 23 9 0,113 0,120 0,316 3,0 3,158 

ʇʦʤʝʱʝʥʠʝ ʉʄɸ ˉ 12 

ʉʪʝʥʘ 

ʥʘʨʫʞʥʘʷ 

ʚʦʩʪʦʯʥʘʷ 

23 9 0,186 0,200 0,194 4,8 5,140 

ʉʪʝʥʘ ʚ 

ʢʦʨʠʜʦʨ 

8 9 0,054 0,060 0,446 2,105 2,242 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 10, 

11 

9 9 0,038 0,040 0,574 1,7 1,74 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 5 

 

ʇʝʨʝʛʦʨʦʜʢʘ ʩ 

ʢʘʤʝʨʦʡ ˉ 9 

9 9 0,058 0,060 0,448 2,2 2,228 

ʇʦʣ - 9 0,0041 0,020 0,313 2,8 3,187 

ʇʦʢʨʳʪʠʝ 23 9 0,113 0,120 0,316 3,0 3,158 

 

2.3 ʈʘʩʯʸʪ ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʚ ʦʭʣʘʞʜʘʝʤʳʭ ʧʦʤʝʱʝʥʠʷʭ 

ʈʘʩʯʸʪ ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʩʦʩʪʦʠʪ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʫʯʸʪʝ ʢʦʣʠʯʝʩʪʚʘ 

ʪʝʧʣʦʪʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʦʭʣʘʞʜʘʝʤʦʝ ʧʦʤʝʱʝʥʠʝ ʦʪ ʢʘʞʜʦʛʦ ʠʟ ʠʩʪʦʯʥʠʢʦʚ 

ʪʝʧʣʦʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ 

ʟʘʜʘʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʚ ʦʭʣʘʞʜʘʝʤʦʤ ʦʙʲʝʢʪʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʨʘʩʯʸʪ ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʚ ʢʘʤʝʨʝ ˉ 1. 

ʊʝʧʣʦʧʨʠʪʦʢ ʦʪ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʦʛʨʘʞʜʝʥʠʷ ʦʭʣʘʞʜʘʝʤʳʭ 

ʧʦʤʝʱʝʥʠʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Q1 = Q1ʪ + Q1ʩ (28) 

ʛʜʝ Q1ʪ ï ʪʝʧʣʦʧʨʠʪʦʢ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ, ɺʪ; 

 Q1ʩ ï ʪʝʧʣʦʧʨʠʪʦʢ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ɺʪ. 

ʊʝʧʣʦʧʨʠʪʦʢ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ, 

ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

R

)t-(tF
)t-(tFkQ ʧʤʥ

ʧʤʥ1ʪ

Ö
=ÖÖ=  

(29) 

ʛʜʝ k ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʦʛʨʘʞʜʝʥʠʷ, ɺʪ/(ʤ2Ŀʂ); 

 F ï ʧʣʦʱʘʜʴ ʪʝʧʣʦʧʝʨʝʜʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʛʨʘʞʜʝʥʠʷ, ʤ2; 

 R ï ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʛʨʘʞʜʝʥʠʷ, (ʤ2Ŀʂ)/ ɺʪ. 

 tʥ, tʧʤ ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʚʦʟʜʫʭʘ ʚ ʦʭʣʘʞʜʘʝʤʦʤ ʧʦʤʝʱʝʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, Üʉ. 

 
ʢɺʪʉʅʉ 813,0(-20))-(3182,20,194Q1ʪ =ÖÖ=  

 ʢɺʪʉʅɿ 813,0(-20))-(3182,20,194Q1ʪ =ÖÖ=  

 ʢɺʪʉʚʂ 702,0(-20))-(1882,20,225Q1ʪ =ÖÖ=  

 ʢɺʪʧʝʨ 828,0(-20))-(082,20,504Q1ʪ =ÖÖ=  

 ʢɺʪʧʦʣ 576,0(-20))-(31440,174Q1ʪ =ÖÖ=  

 ʢɺʪʧʦʢʨʳʪʠʝ 432,1(-20))-(311440,195Q1ʪ =ÖÖ=  

ʊʝʧʣʦʧʨʠʪʦʢ ʦʪ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʯʝʨʝʟ ʥʘʨʫʞʥʳʝ ʩʪʝʥʳ ʠ ʧʦʢʨʳʪʠʷ 

ʭʦʣʦʜʠʣʴʥʠʢʦʚ Q1ʩ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

Q1ʩ = kʜ Ŀ F Ŀ ȹtc (30) 

ʛʜʝ kʜ ï ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʦʛʨʘʞʜʝʥʠʷ, ɺʪ/(ʤ
2Ŀʂ); 

 F ï ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʦʛʨʘʞʜʝʥʠʷ, ʦʙʣʫʯʘʝʤʦʛʦ ʩʦʣʥʮʝʤ, ʤ2; 

 ȹtc ï ʠʟʙʳʪʦʯʥʘʷ ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʜʝʡʩʪʚʠʝ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ, 0ʉ. [8, ʪʘʙʣ. 4.1] 

 Q1ʩ ʉʅɿ = 0,194 Ŀ 82,2 Ŀ 11,0 = 0,175 ʢɺʪ 

 Q1ʩ ʇʆʂʈʓʊʀɽ= 0,195 Ŀ 82,2 Ŀ 17,0 =0,497 ʢɺʪ 

 Q1 = 5,836 ʢɺʪ 
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ʊʝʧʣʦʧʨʠʪʦʢ ʦʪ ʧʨʦʜʫʢʪʦʚ ʧʨʠ ʠʭ ʭʦʣʦʜʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Q2 = Q2ʧ + Q2ʪ (31) 

ʛʜʝ Q2ʧ ï ʪʝʧʣʦʧʨʠʪʦʢ ʦʪ ʧʨʦʜʫʢʪʦʚ ʧʨʠ ʠʭ ʭʦʣʦʜʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʢɺʪ; 

 Q2ʪ ï ʪʝʧʣʦʧʨʠʪʦʢ ʦʪ ʪʘʨʳ, ʢɺʪ. 

ʊʝʧʣʦʧʨʠʪʦʢ ʦʪ ʧʨʦʜʫʢʪʦʚ Q2ʧ, ʢɺʪ, ʧʨʠ ʭʦʣʦʜʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʚ 

ʢʘʤʝʨʘʭ ʭʨʘʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

360024

10)h(hM
Q

3

ʢʥʩʫʪ

2ʧ
Ö

Ö-Ö
=  

(32) 

ʛʜʝ ʄʩʫʪ ï ʩʫʪʦʯʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʚ ʢʘʤʝʨʫ ʭʨʘʥʝʥʠʷ, ʪ/ʩʫʪ; 

 hʥ, hʢ ï ʫʜʝʣʴʥʳʝ ʵʥʪʘʣʴʧʠʠ ʧʨʦʜʫʢʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʘʤ ʧʨʦʜʫʢʪʘ, ʧʨʠʥʷʪʳʤ ʧʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮ, ʢɼʞ/ʢʛ.  

[8, ʪʘʙʣ. 4.2-4.5] 

 
ʢɺʪ428,1

360024

10)0(524,685
Q

3

2ʧ =
Ö

Ö-Ö
=  

ʊʝʧʣʦʧʨʠʪʦʢ ʦʪ ʪʘʨʳ Q2ʪ, ʢɺʪ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

360024

10)t(tcM
Q

3

21
2ʪ

Ö

Ö-Ö
= ʊʊ  

(33) 

ʛʜʝ Mʪ ï ʩʫʪʦʯʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʪʘʨʳ, ʧʨʠʥʠʤʘʝʤʦʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʩʫʪʦʯʥʦʤʫ ʧʦʩʪʫʧʣʝʥʠʶ ʧʨʦʜʫʢʪʘ, ʪ/ʩʫʪ; 

 ʩʪ ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʪʘʨʳ, ʢɼʞ/(ʢʛĿʂ); 

 t1, t2 ï ʥʘʯʘʣʴʥʘʷ ʠ ʢʦʥʝʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʘʨʳ (ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʚʥʳʤʠ 

ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʘʤ ʧʨʦʜʫʢʪʘ), Áʉ. 

 
ʢɺʪ095,0

360024

10))(-201,67(-182,468
Q

3

2ʪ =
Ö

Ö-Ö
=  

 Q2 = 1,523 ʢɺʪ 

ʊʝʧʣʦʧʨʠʪʦʢ ʩ ʥʘʨʫʞʥʳʤ ʚʦʟʜʫʭʦʤ ʧʨʠ ʚʝʥʪʠʣʷʮʠʠ ʧʦʤʝʱʝʥʠʡ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

360024

)hh(a
Q ʧʤʥ

3
Ö

-ÖÖÖ
= ʧʤV r

 
(34) 

ʛʜʝ V ï ʩʪʨʦʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʚʝʥʪʠʣʠʨʫʝʤʦʛʦ ʧʦʤʝʱʝʥʠʷ, ʤ3; 

 ʘ ï ʢʨʘʪʥʦʩʪʴ ʦʙʤʝʥʘ ʚʦʟʜʫʭʘ ʚ ʩʫʪʢʠ; 

 ɟʧʤ ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʦʭʣʘʞʜʘʝʤʦʤ ʧʦʤʝʱʝʥʠʠ, ʢʛ/ʤ
3; 

 hʥ ï ʵʥʪʘʣʴʧʠʷ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʢɼʞ/ʢʛ; 

 hʧʤ ï ʵʥʪʘʣʴʧʠʷ ʚʦʟʜʫʭʘ ʚ ʦʭʣʘʞʜʘʝʤʦʤ ʧʦʤʝʱʝʥʠʠ, ʢɼʞ/ʢʛ. 

 

ɼʘʥʥʳʡ ʪʝʧʣʦʧʨʠʪʦʢ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʢʘʤʝʨʝ ˉ 1. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʪʝʧʣʦʧʨʠʪʦʢʠ Q4 ʩʚʷʟʘʥʳ ʩ ʦʙʩʣʫʞʠʚʘʥʠʝʤ 

ʦʭʣʘʞʜʘʝʤʳʭ ʧʦʤʝʱʝʥʠʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʪʝʧʣʦʧʨʠʪʦʢʠ: ʦʪ ʦʩʚʝʱʝʥʠʷ ʢʘʤʝʨ 

QI
4, ʦʪ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ, QII

4, ʦʪ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ QIII
4, ʦʪ 

ʦʪʢʨʳʚʘʥʠʷ ʜʚʝʨʝʡ ʚ ʢʘʤʝʨʫ QIV
4. 

ʊʝʧʣʦʧʨʠʪʦʢ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʩʚʝʱʝʥʠʷ QI
4, ɺʪ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

n

/

4

I

4 FqQ Ö=  (35) 
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ʛʜʝ q/
4 ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ɺʪ/ʤ

2; [8, ʩ. 113] 

 Fʧ ï ʧʣʦʱʘʜʴ ʧʦʣʘ ʦʭʣʘʞʜʘʝʤʦʛʦ ʧʦʤʝʱʝʥʠʷ, ʤ
2. 

 
ʢɺʪ   0,3311443,2QI

4 =Ö=  

ʊʝʧʣʦʧʨʠʪʦʢ ʦʪ ʨʘʙʦʪʘʶʱʠʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ QII
4, ɺʪ, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

n

//

4

II

4 FqQ Ö=  (36) 

ʛʜʝ q//
4 ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ɺʪ/ʤ

2; [8, ʩ. 114] 

 Fʧ ï ʧʣʦʱʘʜʴ ʧʦʣʘ ʦʭʣʘʞʜʘʝʤʦʛʦ ʧʦʤʝʱʝʥʠʷ, ʤ
2. 

 ʢɺʪ  2,1614451QII

4 =Ö=  

ʊʝʧʣʦʚʳʜʝʣʝʥʠʷ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʩ ʫʯʝʪʦʤ ʚʣʘʛʦʚʳʜʝʣʝʥʠʷ ʧʨʠ ʩʨʝʜʥʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 350 ɺʪ. ʆʙʱʝʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ QIII
4, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

n350QIII

4 Ö=  (37) 

ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʰʪ. 

 ʢɺʪ05,13350QIII

4 =Ö=  
ʊʝʧʣʦʧʨʠʪʦʢ ʧʨʠ ʦʪʢʨʳʚʘʥʠʠ ʜʚʝʨʝʡ ʚ ʦʭʣʘʞʜʘʝʤʳʝ ʧʦʤʝʱʝʥʠʷ QIV

4, 

ɺʪ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
3

ʜʧʜʧ

IV

4 10)1(FqQ Ö-ÖÖÖ= hb  (38) 

ʛʜʝ qʜʧ ï ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ, ʩʨʝʜʥʝʛʦ ʟʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʛʨʫʟʦʚʳʭ 

ʦʧʝʨʘʮʠʡ, ʦʪʥʝʩʝʥʥʦʛʦ ʢ ʧʣʦʱʘʜʠ ʜʚʝʨʥʦʛʦ ʧʨʦʝʤʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʨʝʜʩʪʚ 

ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ, ʢɺʪ/ʤ2; 

 Fʜʧ ï ʧʣʦʱʘʜʴ ʜʚʝʨʥʦʛʦ ʧʨʦʝʤʘ, ʤ2; 

 ɓ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ ʯʘʩʪʦʪʫ ʧʨʦʚʝʜʝʥʠʷ ʛʨʫʟʦʚʳʭ 

ʦʧʝʨʘʮʠʡ; 

 ɖ ï ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʨʝʜʩʪʚ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ;  

 ʢɺʪ78,310)6,01(610,515,0Q 3IV

4 =Ö-ÖÖÖ=  
ɺ ʥʘʛʨʫʟʢʫ ʥʘ ʢʘʤʝʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʣʝʜʫʝʪ ʚʢʣʶʯʘʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʪʝʧʣʦʧʨʠʪʦʢʠ ʧʦʣʥʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ ʚ ʣʶʙʦʤ ʦʪʜʝʣʴʥʦʤ 

ʧʦʤʝʱʝʥʠʠ ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʦʷʚʣʝʥʠʝ ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʦʪ ʚʩʝʭ 

ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʪ.ʝ.: 

ʢɺʪ321,7QQQQQ IV

4

III

4

II

4

I

4ʦʙ 4 =+++=
 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʜʣʷ ʜʨʫʛʠʭ ʢʘʤʝʨ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 6. 
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ʊʘʙʣʠʮʘ 6 ï ʈʘʩʯʸʪʳ ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʚ ʦʭʣʘʞʜʘʝʤʳʭ ʧʦʤʝʱʝʥʠʷʭ 

ˉ ʢʘʤ tʧʤ, ʉ Q1, ʢɺʪ Q2, ʢɺʪ Q3, ʢɺʪ Q4, ʢɺʪ ɆQ, ʢɺʪ 

1 ï 20 5,836 1,904 0 7,321 15,061 

2 ï 20 4,195 1,904 0 7,321 13,42 

3 ï 20 4,195 1,904 0 7,321 13,42 

4 ï 20 2,588 0,951 0 6,075 9,614 

5 + 5 0 0 0 0 0 

6 0 1,871 7,16 2,11 4,095 15,236 

7 0 1,578 7,16 2,11 4,095 14,943 

8 0 1,848 7,16 2,11 4,095 15,213 

9 0 3,138 14,32 4,23 5,341 27,029 
12(10, 11) + 5 3,234 3,673 0 12,886 19,793 

ɆQ, ʢɺʪ 28,48 46,13 10,56 58,55  

 

ʊʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʢʦʤʧʨʝʩʩʦʨ ʢʘʤʝʨʳ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ (Qʢʤ, ʢɺʪ) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

421 75,08.0 QQQQʢʤ SÖ+S+S=  (39) 

 Qʢʤ(t=-30) =0.8Ŀ28,48+46,13+0,75Ŀ58,55 =109,899 ʢɺʪ 

ʊʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʢʦʤʧʨʝʩʩʦʨ ʢʘʤʝʨʳ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

(Qʢʤ, ʢɺʪ) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

3215.0 QQQQʢʤ S+S+S= 45.0 QS  (41) 

 Qʢʤ(t=-10) =0,5Ŀ28,48+46,13+10,56+0,5Ŀ58,55 = 100,205 ʢɺʪ 

ʈʘʩʯʝʪʥʫʶ (ʪʨʝʙʫʝʤʫʶ) ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʣʷ ʧʦʜʙʦʨʘ 

ʢʦʤʧʨʝʩʩʦʨʘ Q0ʫʩʪ , ʢɺʪ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 Q0ʫʩʪ= kĿQʢʤ (41) 

ʛʜʝ k ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʪʝʨʠ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʠ ʘʧʧʘʨʘʪʘʭ 

ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. [8, ʩ.127] 

 Q0ʫʩʪ(t=-30)= 1,02Ŀ109,899 =112,096 ʢɺʪ 

 Q0ʫʩʪ(t=-10)= 1,05Ŀ100,205 = 105,215 ʢɺʪ 
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2.4 ʈʘʩʯʸʪ ʠ ʧʦʜʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʎʠʢʣ ʢʦʤʧʘʫʥʜʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 
ʈʠʩʫʥʦʢ 2 ï ʎʠʢʣ ʢʦʤʧʘʫʥʜʥʦʡ ʫʩʪʘʥʦʚʢʠ 

 

ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚ ʫʟʣʦʚʳʭ ʪʦʯʢʘʭ ʮʠʢʣʘ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 7. 

 

ʊʘʙʣʠʮʘ 7 ï ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚ ʫʟʣʦʚʳʭ ʪʦʯʢʘʭ ʮʠʢʣʘ 

ˉ ʪʦʯʢʠ t , 
oC ʈ ,ʄʇʘ h , ʢɼʞ/ʢʛ v ,ʤ3/ʢʛ 

1 -25 0,13 1450 0,99 

1// -30 0,13 1425 - 

2 +35 0,3 1560 0,50 

3 -5 0,3 1480 0,44 

4 +125 1,7 1740 0,12 

4/ +40 1,7 390 - 

5 -10 0,3 390 - 

5/ -10 0,3 150 - 

6 -30 0,13 150 - 

 

ʄʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʭʣʘʜʘʛʝʥʪʘ (G, ʢʛ/ʩ), ʢʦʪʦʨʳʡ ʥʘʜʦ 

ʦʪʚʦʜʠʪʴ ʦʪ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʨʝʩʠʚʝʨʦʚ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

( ) ( )61

)30(

30G
hh

Q tO

-
=

¡¡

-=

-  
(42) 

ʛʜʝ )30( -=tOQ ï ʪʨʝʙʫʝʤʘʷ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʢɺʪ; 

 h1//, h6 ï ʵʥʪʘʣʴʧʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʭʦʜʷʱʠʭ ʠ ʚʳʭʦʜʷʱʠʭ ʧʘʨʦʚ ʭʣʘʜʘʛʝʥʪʘ, 

ʢɼʞ/ʢʛ. 

 
( ) ʩʢʛ/087,0

1501425

096,112
G 30 =

-
=-  

( ) ( )52

52)30()10(

10
//

' )(
G

hh

hhʄQ tO

-

-Ö+
=

--=

-  
(43) 

 
( )

( )
( )

ʩʢʛ/211,0
3901470

1501560087,0215,105
G 10 =

-

-Ö+
=-  
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ʊʨʝʙʫʝʤʘʷ ʦʙʲʝʤʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʨʝʩʩʦʨʦʚ (Vʪ, ʤ
3/ʯ) 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

3600
G

Vm Ö
Ö

=
l

u
 

(44) 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʦʙʲʝʤʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʢʦʤʧʨʝʩʩʦʨʦʚ ʥʘʭʦʜʠʤ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʘʯʠ ʢʦʤʧʨʝʩʩʦʨʦʚ l: 

ʈo2 / ʈʦ1 = 0,3 / 0,13 = 2,307; ʪʦʛʜʘ)30(-l = 0,85  

ʈʢ / ʈo2 = 1,7 / 0,3 = 5,666; ʪʦʛʜʘ = 0,75 

6,3633600101.0
85,0

99,0087,0
Vm(-30) =Ö=

Ö
=  

 

8,4423600123,0
75,0

44.0211,0
Vm(-10) =Ö=

Ö
=  

ʇʦʜʙʠʨʘʝʤ ʥʘ t0= ï30 ʦʉ ʚʠʥʪʦʚʦʡ ʢʦʤʧʨʝʩʩʦʨ ʤʘʨʢʠ SABROE 120S ʩ 

Vʢʤ = 204 ʤ
3/ʯ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʚʫʭ ʰʪʫʢ. 

ʇʦʜʙʠʨʘʝʤ ʥʘ t0 = ï10 ʦʉ ʚʠʥʪʦʚʦʡ ʢʦʤʧʨʝʩʩʦʨʘ ʤʘʨʢʠ SABROE 120M ʩ 

Vʢʤ = 255 ʤ
3/ʯ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʚʫʭ ʰʪʫʢ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʳʡ ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ (Gʢʤ, ʢʛ/ʩ) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

Gʜ ʢʤ=lĿVʢʤ/v (45) 

 Gʜ ʢʤ(-30) = 2Ŀ204Ŀ0,85 / 0,99 = 0,097 ʢʛ/c 

 Gʜ ʢʤ(-10) = 2Ŀ255Ŀ0,75 / 0,44 = 0,241 ʢʛ/c 

ʉʫʤʤʘʨʥʘʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ Nʪ, ʢɺʪ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

Nʪ = Gʜ ʢʤĿLʪ  (46) 

ʛʜʝ Lʪ ï ʨʘʙʦʪʘ ʮʠʢʣʘ , ʢɼʞ/ʢʛ. 

 Nʪ(-30) = 0,097Ŀ(1560 ï 1450) = 10,67 ʢɺʪ 

 Nʪ(-10) = 0,241Ŀ(1740 ï 1480) = 62,66 ʢɺʪ 

ʀʥʜʠʢʘʪʦʨʥʘʷ ʤʦʱʥʦʩʪʴ ʢʦʤʧʨʝʩʩʦʨʦʚ Ni, ʢɺʪ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

Ni = Nʪ / ih (47) 

ʛʜʝ ih - ʠʥʜʠʢʘʪʦʨʥʳʡ ʂʇɼ. 

 Ni(-30) = 10,67 / 0,8 = 13,33 ʢɺʪ 

 Ni(-10) = 62,66 / 0,8 = 78,32 ʢɺʪ 

ʕʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʥʘ ʚʘʣʫ ʢʦʤʧʨʝʩʩʦʨʘ, Nʝ, ʢɺʪ , ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 

 ʤʝʭ

iN

h
=eN  

(48) 

 ʢɺʪ81,14
9,0

33,13
Ne(-30) ==  

 ʢɺʪ02,87
9,0

32,78
N (-10) e ==  

) 10 ( - l 
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ʊʝʧʣʦʚʦʡ ʨʘʩʯʝʪ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʣʦʱʘʜʠ 

ʪʝʧʣʦʧʝʨʝʜʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦ ʟʥʘʯʝʥʠʶ ʧʣʦʱʘʜʠ ʪʝʧʣʦʧʝʨʝʜʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʙʠʨʘʶʪ ʩʪʘʥʜʘʨʪʥʳʝ ʘʧʧʘʨʘʪʳ, ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ 

ʪʝʧʣʦʧʝʨʝʜʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʳʭ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʘ ʨʘʩʯʝʪʥʦʡ. 

ʊʨʝʙʫʝʤʘʷ ʧʣʦʱʘʜʴ ʪʝʧʣʦʧʝʨʝʜʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ 

),( 2

. ʤFʢ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

f

ʢ
ʢ

q

Q
F =  

(49) 

ʛʜʝ Qʢ ï ʩʫʤʤʘʨʥʘʷ ʪʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨ, ʢɺʪ; 

 qf ï ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ, ʢɺʪ/ʤ
2. 

ʉʫʤʤʘʨʥʘʷ ʪʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

Qʢ = Gʜ2Ŀ(hʚʭ ï hʚʳʭ) (50) 

ʛʜʝ Gʜ2 ï ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ ʭʣʘʜʘʛʝʥʪʘ, ʢʛ/ʩ; 

 hʚʭ, hʚʳʭ ï ʵʥʪʘʣʴʧʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʭʦʜʷʱʠʭ ʠ ʚʳʭʦʜʷʱʠʭ ʧʘʨʦʚ ʭʣʘʜʘʛʝʥʪʘ, 

ʢɼʞ/ʢʛ. 

 Qʢ = 0,241Ŀ(1740 ï 390) = 325,35 ʢɺʪ 

 
ʤ675,162

2

325,35
Fʢ ==  

ʇʦʜʙʠʨʘʝʤ ʠʩʧʘʨʠʪʝʣʴʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʄʀʂ2-200-ʅ. 

ɺ ʪʘʙʣʠʮʝ 8 ʫʢʘʟʘʥʘ ʪʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʥʜʝʥʩʘʪʦʨʘ ʄʀʂ2-

200-ʅ. 

ʊʘʙʣʠʮʘ 8 ï ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʥʜʝʥʩʘʪʦʨʘ ʄʀʂ2-200-ʅ 

ʄʘʨʢʘ 

ʅʦʤʠʥʘʣʴʥʳʡ 

ʪʝʧʣʦʚʦʡ  

ʧʦʪʦʢ, ʢɺʪ 

Fk, 

ʤ2 

ʈʘʩʭʦʜ 

ʚʦʟʜʫʭʘ

, ʤ3/ʯʘʩ 

ʈʘʩʭʦʜ 

ʚʦʜʳ, 

ʤ3/ʯʘʩ 

Nʵʜ 
ʢɺʪ 

ɻʘʙʘʨʠʪʥʳʝ  

ʨʘʟʤʝʨʳ, ʤʤ 

ɼĬʐĬɺ 

ʄʀʂ2-200-ʅ 547 211,0 36000 56 4,4 2020Ĭ2530Ĭ2600 

 

ʊʨʝʙʫʝʤʘʷ ʧʣʦʱʘʜʴ ʪʝʧʣʦʧʝʨʝʜʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʷ 

,, 2

.. ʤF ʚʦʪʨ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

qkÖ
= ʦʙ

ʚʦʪʨ

Q
F ..  

(51) 

ʛʜʝ -ʦʙQ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʯʝʨʝʟ ʚʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʴ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʪʝʧʣʦʚʳʤ 

ʨʘʩʯʝʪʦʤ, ʢɺʪ; 

 -k ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʚʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʷ;  

 -q ʪʝʧʣʦʚʦʡ ʥʘʧʦʨ ʤʝʞʜʫ ʚʦʟʜʫʭʦʤ ʦʭʣʘʞʜʘʝʤʦʛʦ ʧʦʤʝʱʝʥʠʷ ʠ ʢʠʧʷʱʠʤ 

ʭʣʘʜʘʛʝʥʪʦʤ ʠʣʠ ʭʣʘʜʦʥʦʩʠʪʝʣʝʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʨʘʩʯʸʪ ʚʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʝʡ ʜʣʷ ʢʘʤʝʨʳ 

ˉ 1. 

 4,123
102,12

10061,15 3

.. =
Ö

Ö
=ʚʦʪʨF

 

29 



ʇʦʜʙʠʨʘʝʤ 2 ʚʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʷ ʬʠʨʤʳ ɻʶʥʪʥʝʨ-ʀʞ ʩ ʧʣʦʱʘʜʴʶ 

ʪʝʧʣʦʦʙʤʝʥʘ F=65,2 ʤ2. ʋʩʪʘʥʘʚʣʠʚʘʪʴ ʚʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʠ ʙʫʜʝʤ ʧʦ ʧʨʠʥʮʠʧʫ 

ʦʜʠʥ ʥʘ ʧʨʦʣʝʪ.
 ʈʘʩʯʝʪʳ ʪʨʝʙʫʝʤʦʡ ʧʣʦʱʘʜʠ ʪʝʧʣʦʧʝʨʝʜʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 9. 

 

Tʘʙʣʠʮʘ 9 ï ʂʘʤʝʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ˉ ʢʘʤ ʄʘʨʢʘ 
ɼʣʠʥʘ 

ʩʪʨʫʠ, ʤ 

ʂʦʣ-ʚʦ 

ʚʦʟʜ.ʦʭʣ.  

 ʰʪ 

ʆʙʲʝʤ 

ʪʨʫʙ, ʣ 

ʇʣʦʱʘʜʴ 

ʪʝʧʣʦʧʝʨ. 

ʧʦʚ., ʤ 

1 IAGHN 066C/110 24 2 24 65,2 

2 IAGHN 066A/17 24 2 17 60,3 

3 IAGHN 066A/17 24 2 17 60,3 

4 IAGHN 066D/110 23 1 32 86,9 

6 IAGHN 051C/27 20 1 26 101,9 

7 IAGHN 051C/27 20 1 26 101,9 

8 IAGHN 051C/27 20 1 26 101,9 

9 IAGHN 066C/17 23 2 24 90,5 

 

ʃʠʥʝʡʥʳʝ ʨʝʩʠʚʝʨʳ ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʘ ʧʨʠʝʤ ʞʠʜʢʦʩʪʠ ʠʟ ʚʩʝʡ 

ʠʩʧʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʙʦʣʝʝ 30 % ʦʪ ʩʫʤʤʘʨʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ 

ʪʨʫʙ ʦʭʣʘʞʜʘʶʱʠʭ ʧʨʠʙʦʨʦʚ ʠʣʠ ʭʦʣʦʜʠʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ Vʦ.ʧ, ʤ
3, ʧʨʠ ʚʝʨʭʥʝʡ ʧʦʜʘʯʝ ʭʣʘʜʘʛʝʥʪʘ ʠ ʥʝ ʤʝʥʝʝ 45 % ʧʨʠ 

ʥʠʞʥʝʡ ʧʦʜʘʯʝ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʂ1 Ț ʂ2 = 0,3, ʚʦ ʚʪʦʨʦʤ ʂ1 Ț ʂ2 = 0,45. ʇʨʠ ʵʪʦʤ 

ʟʘʧʦʣʥʝʥʠʝ ʘʧʧʘʨʘʪʘ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 80 % ʝʛʦ ʚʤʝʩʪʠʤʦʩʪʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʠʥʠʤʘʶʪ ʂ6 = 1. 

ʊʨʝʙʫʝʤʘʷ ʚʤʝʩʪʠʤʦʩʪʴ ʣʠʥʝʡʥʦʛʦ ʨʝʩʠʚʝʨʘ Vʣʨ, ʤ
3, ʦʧʨʝʜʝʣʷʝʪʩʷ: 

ʜʣʷ ʩʭʝʤ ʩ ʥʠʞʥʝʡ ʧʦʜʘʯʝʡ ʘʤʤʠʘʢʘ ʚ ʧʨʠʙʦʨʳ ʦʭʣʘʞʜʝʥʠʷ 

Vʣʨ = Ɇ (Vʦ.ʧ.) Ț 0,45 Ț 1,1 Ț 1,3 Ț 1,25 Ț 1 (52) 

ʛʜʝ Vʦ.ʧ ï ʚʤʝʩʪʠʤʦʩʪʴ ʪʨʫʙ ʦʭʣʘʞʜʘʶʱʠʭ ʧʨʠʙʦʨʦʚ, ʤ
3. 

 Vʣʨ = 0,23 Ț 0,45 Ț 1,1 Ț 1,3 Ț 1,25 Ț 1 = 0,185 ʤ3 

ʇʦʜʙʠʨʘʝʤ ʙʣʠʞʘʡʰʠʡ ʙʦʣʴʰʠʡ ʧʦ ʚʤʝʩʪʠʤʦʩʪʠ ʨʝʩʠʚʝʨ ʤʘʨʢʠ ʈʃɼ-

1,25. 

ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠʥʝʡʥʦʛʦ ʨʝʩʠʚʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 10. 

ʊʘʙʣʠʮʘ 10 ï ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʣʠʥʝʡʥʦʛʦ ʨʝʩʠʚʝʨʘ 

ʄʘʨʢʘ ɺʤʝʩʪʠʤʦʩʪʴ, 

ʤ3 

ʈʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ 

ʧʘʪʨʫʙʢʘʤʠ, ʤʤ 

ʈʘʟʤʝʨʳ 

ʜʠʘʤʝʪʨ ʭ ʜʣʠʥʘ, 

ʤʤ 

ʄʘʩʩʘ, 

ʢʛ 

ʈʃɼ-1,25 1,25 ʥʝʪ ʜʘʥʥʳʭ 1020Ĭ2100 940 

 

ʊʨʝʙʫʝʤʳʡ ʦʙʲʝʤ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʨʝʩʠʚʝʨʘ, ʤ3, ʩ ʥʠʞʥʝʡ ʧʦʜʘʯʝʡ 

ʭʣʘʜʘʛʝʥʪʘ ʚ ʧʨʠʙʦʨʳ ʦʭʣʘʞʜʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

[ ]...... 3,021,0)(3 ʊɺɺʆʙvʊʅʈʎ VVVVV Ö+Ö++Ö=  (53) 
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ʛʜʝ ʊʅV . - ʚʥʫʪʨʝʥʥʠʡ ʦʙʲʝʤ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʘʤʤʠʘʯʥʦʛʦ ʥʘʩʦʩʘ, 

ʤ3; 

 ʊɺV .
- ʚʥʫʪʨʝʥʥʠʡ ʦʙʲʝʤ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʦʚʤʝʱʝʥʥʦʛʦ ʦʪʩʦʩʘ ʧʘʨʦʚ ʠ ʩʤʝʩʠ 

ʞʠʜʢʦʩʪʠ, ʤ3; 

 Vɹ - ʦʙʱʠʡ ʦʙʲʝʤ ʙʘʪʘʨʝʡ, ʤ3; 

 Vɺ.ʆ. - ʦʙʱʠʡ ʦʙʲʝʤ ʚʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʝʡ, ʤ3. 

 

ʈʘʩʯʸʪ ʨʝʩʠʚʝʨʘ ʜʣʷ t0 = -10 0ʉ: 

)(04,0.. ɺʆʙʊʅ VVV +=  (54) 

 .00408,0102,004,0.. =Ö=ʊʅV  

 )(06,0.. ɺʆʙʊɺ VVV +=    (55) 

 00612,0102,006,0.. =Ö=ʊɺV  

[ ] .081,0300612,03,0102,021,000408,0.. =ÖÖ+Ö+=ʈʎV  

ʇʦʜʙʠʨʘʝʤ ʙʣʠʞʘʡʰʠʡ ʙʦʣʴʰʠʡ ʧʦ ʚʤʝʩʪʠʤʦʩʪʠ ʨʝʩʠʚʝʨ ʤʘʨʢʠ  

ʈʂʎ-1,25. 

ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʨʝʩʠʚʝʨʘ ʜʣʷ t0 = - 100ʉ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 11. 

 

ʊʘʙʣʠʮʘ 11 ï ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʢʦʤʧʘʫʥʜʥʦʛʦ 

ʨʝʩʠʚʝʨʘ 

ʄʘʨʢʘ ɺʤʝʩʪʠʤʦʩʪʴ, 

ʤ3 

ʈʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ 

ʧʘʪʨʫʙʢʘʤʠ, ʤʤ 

ʈʘʟʤʝʨʳ 

ʜʠʘʤʝʪʨ ʭ ʜʣʠʥʘ, 

ʤʤ 

ʄʘʩʩʘ, 

ʢʛ 

ʈʂʎ-1,25 1,25 850 1020ʭ2200 1200 

 

ʊʘʢ ʢʘʢ ʨʝʩʠʚʝʨ ʥʝ ʢʦʤʧʣʝʢʪʫʝʪʩʷ ʰʪʘʪʥʳʤ ʦʪʜʝʣʠʪʝʣʝʤ ʞʠʜʢʦʩʪʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʝʛʦ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʠ ʦʪʜʝʣʠʪʝʣʷ ʞʠʜʢʦʩʪʠ. 

ɼʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʘʨʘ ʚ ʨʝʩʠʚʝʨʝ ɤʜ.ʛ., ʤ/ʩ, 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʘʧ

ʘʧʦʩ
ʛʜ

d

lÖÖ
=
w

w
2

..  
(56) 

ʛʜʝ ɤʦʩ ï ʩʢʦʨʦʩʪʴ ʦʩʘʞʜʝʥʠʷ ʢʘʧʝʣʴ ʘʤʤʠʘʢʘ, ʤ/ʩ; 

 lʘʧ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʘʪʨʫʙʢʘʤʠ ʨʝʩʠʚʝʨʘ (ʚʭʦʜ ʜʚʫʭʬʘʟʥʦʛʦ ʧʦʪʦʢʘ ʠʟ 

ʦʭʣʘʞʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʚʳʭʦʜ ʧʘʨʘ ʚʦ ʚʩʘʩʳʚʘʶʱʠʡ ʪʨʫʙʦʧʨʦʚʦʜ), ʤ,;  

 dan ï ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʨʝʩʠʚʝʨʘ, ʤ2.  

 833,0
02,1

85,05,02
.. =

ÖÖ
=ʛʜw  

 ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʘʨʘ ʚ ʨʝʩʠʚʝʨʝ ɤʘʧ, ʤ/ʩ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

 

ʘʧ

ʘʧ
ʘʧ

S

V
=w  

(57) 
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ʛʜʝ Van ï ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʧʘʨʘ ʯʝʨʝʟ ʨʝʩʠʚʝʨ;  

 Sʘʧ ï ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʘʧʧʘʨʘʪʘ. 

 ʆʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʧʘʨʘ Van , ʤ
3/ʩ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʚʩʢʤʘʧ vGV ¡¡Ö=  (58) 

ʛʜʝ Gʢʤ ï ʤʘʩʩʦʚʘʷ ʧʦʜʘʯʘ ʢʦʤʧʨʝʩʩʦʨʦʚ, ʚʩʘʩʳʚʘʶʱʠʭ ʧʘʨ ʠʟ ʨʝʩʠʚʝʨʘ, ʢʛ/ʩ;  

 ʚʩv¡¡ ï ʫʜʝʣʴʥʳʡ ʦʙʲʝʤ ʩʫʭʦʛʦ ʥʘʩʳʱʝʥʥʦʛʦ ʧʘʨʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʢʠʧʝʥʠʷ, 

ʤ3/ʢʛ,  

 
108,099,011,0 =Ö=ʘʧV  

 ʇʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʘʧʧʘʨʘʪʘ Sʘʧ, ʤ
2, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

8

2

ʘʧ
ʘʧ

d
S

Ö
=
p

 
(59) 

 .408,0
8

02,114,3 2

=
Ö

=ʘʧS . 

 266,0
408,0

108,0
==ʘʧw  

ʊʘʢ ʢʘʢ ɤʘʧ < ɤʜ.ʛ , ʪʦ ʜʘʥʥʳʡ ʨʝʩʠʚʝʨ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʦʪʜʝʣʠʪʝʣʷ 

ʞʠʜʢʦʩʪʠ.  

ʈʘʩʯʸʪ ʨʝʩʠʚʝʨʘ ʜʣʷ t0 = -30 0ʉ: 

[ ] 192,030054,03,009.021,00036,004,0.3.. =ÖÖ+Ö+Ö=ʎʈV  

ʇʦʜʙʠʨʘʝʤ ʙʣʠʞʘʡʰʠʡ ʙʦʣʴʰʠʡ ʧʦ ʚʤʝʩʪʠʤʦʩʪʠ ʨʝʩʠʚʝʨ ʤʘʨʢʠ ʈʎɿ-

1,25. 

 ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʨʝʩʠʚʝʨʘ ʜʣʷ t0 = - 300ʉ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 12.  

 

ʊʘʙʣʠʮʘ 12 ï ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʟʘʱʠʪʥʦʛʦ ʨʝʩʠʚʝʨʘ 

ʄʘʨʢʘ ɺʤʝʩʪʠʤʦʩʪʴ, 

ʤ3 

ʈʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ 

ʧʘʪʨʫʙʢʘʤʠ, ʤʤ 

ʈʘʟʤʝʨʳ 

ʜʠʘʤʝʪʨ ʭ ʜʣʠʥʘ, 

ʤʤ 

ʄʘʩʩʘ, 

ʢʛ 

ʈʎɿ-1,25 1,25 830 1020ʭ2090 940 

 

ʇʨʦʚʝʨʠʤ ʨʝʩʠʚʝʨ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ ʦʪʜʝʣʠʪʝʣʷ 

ʞʠʜʢʦʩʪʠ: 

p

pok

ʛʜ
D

Iw ÖÖ
=

2
..w  

(60) 

ʛʜʝ wok - ʩʢʦʨʦʩʪʴ ʦʩʘʞʜʝʥʠʷ ʢʘʧʝʣʴ ʭʣʘʜʘʛʝʥʪʘ; 

 Ip - ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʘʪʨʫʙʢʘʤʠ ʨʝʩʠʚʝʨʘ (ʚʭʦʜ ʜʚʫʭʬʘʟʥʦʛʦ ʧʦʪʦʢʘ ʠʟ 

ʦʭʣʘʞʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʚʳʭʦʜ ʧʘʨʘ ʚʦ ʚʩʘʩʳʚʘʶʱʠʡ ʪʨʫʙʦʧʨʦʚʦʜ), ʤ; 

 Dp - ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʨʝʩʠʚʝʨʘ, ʤ. 

 

 

 



 
813,0

02,1

83,05,02
.. =

ÖÖ
=ʛʜw  

ʚʩʢʤʘʧ vGV ¡¡Ö=  (61) 

 
108,099,011,0 =Ö=ʘʧV  

ʘʧ

ʘʧ
ʘʧ

S

V
=w  

(62) 

 
118,0

408,0

108,0
==ʘʧw  

ʊʘʢ ʢʘʢ ɤʘʧ < ɤʜ.ʛ , ʪʦ ʜʘʥʥʳʡ ʨʝʩʠʚʝʨ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʦʪʜʝʣʠʪʝʣʷ 

ʞʠʜʢʦʩʪʠ.  

ʆʙʲʝʤ ʜʨʝʥʘʞʥʦʛʦ ʨʝʩʠʚʝʨʘ ʚʳʙʠʨʘʝʤ ʪʘʢʠʤ, ʯʪʦʙʳ ʧʨʠ ʫʩʣʦʚʠʠ 

ʟʘʧʦʣʥʝʥʠʷ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 80% ʦʥ ʚʤʝʩʪʠʣ ʞʠʜʢʠʡ ʘʤʤʠʘʢ ʠʟ ʣʶʙʦʛʦ 

ʘʧʧʘʨʘʪʘ ʠʣʠ ʥʘʠʙʦʣʝʝ ʘʤʤʠʘʢʦʸʤʢʠʭ ʚʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʝʡ ʦʭʣʘʞʜʘʝʤʦʛʦ 

ʧʦʤʝʱʝʥʠʷ. 

ʆʙʲʝʤ ʜʨʝʥʘʞʥʦʛʦ ʨʝʩʠʚʝʨʘ, ʤ3, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
2,125,13,11,115,0.. ÖÖÖÖÖÖ= ʪʘʭʈɼ VV  (63) 

 
386,02,125,13,11,115,048.. =ÖÖÖÖÖÖ=ʈɼV  

ʇʦʜʙʠʨʘʝʤ ʜʨʝʥʘʞʥʳʡ ʨʝʩʠʚʝʨ ʤʘʨʢʠ 1,5-ʈɼ. 

ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʨʝʥʘʞʥʦʛʦ ʨʝʩʠʚʝʨʘ ʩʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʫ 13.  

 

ʊʘʙʣʠʮʘ 13 ï ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʨʝʥʘʞʥʦʛʦ ʨʝʩʠʚʝʨʘ 

ʄʘʨʢʘ ɺʤʝʩʪʠʤʦʩʪʴ, 

ʤ3 

ʈʘʟʤʝʨʳ ʜʠʘʤʝʪʨ ʭ ʜʣʠʥʘ, ʤʤ ʄʘʩʩʘ, ʢʛ 

1,5-ʈɼ 1,7 800ʭ3600 620 

 

ʆʙʱʘʷ ʧʦʜʘʯʘ ʘʤʤʠʘʯʥʦʛʦ ʥʘʩʦʩʘ V , ʤ3/ʯ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʞ

ʦʙ
ʘ.ʥ.

r

nQ
V

rÖ

ÖS
=  

(64) 

ʛʜʝ ×Qʦʙ ï ʪʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʢʘʤʝʨʥʳʝ ʧʨʠʙʦʨʳ ʦʭʣʘʞʜʝʥʠʷ, ʨʘʙʦʪʘʶʱʠʭ 

ʥʘ ʦʜʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʢʠʧʝʥʠʷ, ʢɺʪ; 

 n ï ʢʨʘʪʥʦʩʪʴ ʮʠʨʢʫʣʷʮʠʠ ʭʣʘʜʘʛʝʥʪʘ; 

 r ï ʪʝʧʣʦʪʘ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʭʣʘʜʘʛʝʥʪʘ, ʢɼʞ/ʢʛ;  

 ɟʞ ï ʧʣʦʪʥʦʩʪʴ ʞʠʜʢʦʛʦ ʭʣʘʜʘʛʝʥʪʘ ʧʨʠ ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʢʠʧʝʥʠʷ, ʢʛ/ʤ
3; 

ɼʣʷ t0 = - 10 0ʉ: 

 54,1
6521,1296

36005421,72
=

Ö

ÖÖ
=V  

ʇʦʜʙʠʨʘʝʤ 2 ʘʤʤʠʘʯʥʳʭ ʥʘʩʦʩʘ ʎɻʅ-12,5/20. 

ɼʣʷ t0 = - 30 0ʉ:  

 00,1
9.6776,1359

36005515,51
=

Ö

ÖÖ
=V  

ʇʦʜʙʠʨʘʝʤ 2 ʘʤʤʠʘʯʥʳʭ ʥʘʩʦʩʘ ʎɻʅ-12,5/20. 
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ɼʣʷ ʠʩʧʘʨʠʪʝʣʴʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʄʀʂ2-200-ʅ ʧʨʠʥʠʤʘʝʤ ʧʦ ʪʘʙʣʠʮʘʤ 

ʪʨʠ ʚʦʜʷʥʳʭ ʥʘʩʦʩʘ ʤʘʨʢʠ ʂ50ï32ï125 ʩ ʧʦʜʘʯʝʡ 12,5 ʤ3/ʯ ʠ ʦʜʠʥ ʥʘʩʦʩ 

ʧʦʜʙʠʨʘʝʤ ʚ ʨʝʟʝʨʚʝ.  

ʊʨʝʙʫʝʤʘʷ ʪʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʛʨʘʜʠʨʥʶ, ʢɺʪ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

Qʛʨ = 0,5Ö×Nʝ (65) 

ʛʜʝ Nʝ ï ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʢʦʤʧʨʝʩʩʦʨʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ, ʢɺʪ. 

 Qʛʨ = 0,5Ö(14,81+87,02) = 50,915 ʢɺʪ 

ʇʦʜʙʠʨʘʝʤ ʢ ʫʩʪʘʥʦʚʢʝ ʛʨʘʜʠʨʥʶ ʧʣʝʥʦʯʥʫʶ ʚʝʥʪʠʣʷʪʦʨʥʫʶ ʩʝʨʠʠ 

ʈʆʉʀʅʂɸ 50/60. 

ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʛʨʘʜʠʨʥʠ ʤʘʨʢʠ ʈʆʉʀʅʂɸ 50/60 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 14. 

 

ʊʘʙʣʠʮʘ 14. ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʛʨʘʜʠʨʥʠ ʤʘʨʢʠ ʈʆʉʀʅʂɸ 50/60 

ʄʘʨʢʘ ʂʦʣʠʯʝʩʪʚʦ 

ʦʭʣʘʞʜʘʝʤʦʡ 

ʚʦʜʳ, ʤ3/ʯ 

ʈʘʟʤʝʨʳ 

ʚr ʩʦʪʘ, ʜʣʠʥʘ, 

ʰʠʨʠʥʘ, ʤʤ 

ʄʘʩʩʘ ʙʝʟ ʚʦʜʳ, 

ʢʛ 

ʈʆʉʀʅʂɸ 50/60 60 3500ʭ2200ʭ1700 1420 

 

ʆʙʲʝʤʥʘʷ ʧʦʜʘʯʘ ʥʘʩʦʩʘ ʥʘ ʛʨʘʜʠʨʥʶ Vw, ʤ3/ʩ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

tc
V

ww

w
DÖÖ

=
r

ʛʨQ
 

(66) 

ʛʜʝ Qʛʨ ï ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘ ʛʨʘʜʠʨʥʶ, ʢɺʪ; 

 ɟw ï ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ, ʢʛ/ʤ3; 

 cw ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ, ʢɼʞ/(ʢʛĿÜC);  

 ȹt ï ʧʦʜʦʛʨʝʚ ʚʦʜʳ ʚ ʛʨʘʜʠʨʥʝ, ÜC. 

 

37,4
1010004,19

915,50
Vw =

ÖÖ
=  

ʇʦʜʙʠʨʘʝʤ ʦʜʠʥ ʚʦʜʷʥʦʡ ʥʘʩʦʩ ʥʘ ʛʨʘʜʠʨʥʶ ʤʘʨʢʠ ʂ50ï32ï125 ʩ 

ʧʦʜʘʯʝʡ 12,5 ʤ3/ʯ ʠ ʦʜʠʥ ʥʘʩʦʩ ʧʦʜʙʠʨʘʝʤ ʚ ʨʝʟʝʨʚʝ. 

 

ɼʣʷ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʨʳʙʳ ʚʳʙʠʨʘʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʣʠʪʦʯʥʳʡ 

ʩʢʦʨʦʤʦʨʦʟʠʣʴʥʳʡ ʘʧʧʘʨʘʪ HPF-20. 

ʈʘʟʦʚʘʷ ʟʘʛʨʫʟʢʘ ï 1980 ʢʛ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ï 20 ʪ/ʩʫʪʢʠ 

ʂʦʣʠʯʝʩʪʚʦ ʟʘʛʨʫʞʘʝʤʳʭ ʙʣʦʢ-ʬʦʨʤ ï 180 

ʇʣʠʪʦʯʥʳʡ ʩʢʦʨʦʤʦʨʦʟʠʣʴʥʳʡ ʘʧʧʘʨʘʪ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʤʦʨʦʟʠʣʴʥʳʭ ʧʣʠʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʙʳʩʪʨʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ 

ʨʳʙʥʦʡ ʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʘʣʶʤʠʥʠʝʚʳʭ ʙʣʦʢ-ʬʦʨʤʘʭ 

ʤʝʪʦʜʦʤ ʢʦʥʪʘʢʪʥʦʡ ʟʘʤʦʨʦʟʢʠ ʩ ʧʦʜʧʨʝʩʩʦʚʢʦʡ. 
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ɼʣʷ ʦʭʣʘʞʜʝʥʠʷ ʨʳʙʳ ʚʳʙʠʨʘʝʤ ʣʴʜʦʛʝʥʝʨʘʪʦʨ Geneglace F 800 ABF. 

ʊʠʧ ʣʴʜʘ ï ʯʝʰʫʡʯʘʪʳʡ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ï 18000 ʢʛ/ʩʫʪʢʠ 

ʊʠʧ ʭʦʣʦʜʦʩʥʘʙʞʝʥʠʷ ï ʚʳʥʦʩʥʦʡ 

ʃʸʜ ʧʦʣʫʯʘʶʪ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʣʴʜʦʛʝʥʝʨʘʪʦʨʘ ʯʝʰʫʡʯʘʪʦʛʦ 

ʣʴʜʘ, ʦʩʥʦʚʥʦʡ ʜʝʪʘʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʣʳʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʮʠʣʠʥʜʨ ʩ 

ʟʝʨʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʮʠʨʢʫʣʠʨʫʝʪ ʭʣʘʜʘʛʝʥʪ. ʉʘʤ ʣʝʜ 

ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʧʦʜʘʝʪʩʷ ʥʘʩʦʩʦʤ ʚ ʢʦʣʣʝʢʪʦʨ. ɺʦʜʘ 

ʨʘʩʧʳʣʷʝʪʩʷ ʥʘ ʥʘʨʫʞʥʫʶ ʯʘʩʪʴ ʮʠʣʠʥʜʨʘ ʠ ʦʭʣʘʞʜʘʝʪʩʷ ʭʣʘʜʘʛʝʥʪʦʤ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʝʪʩʷ ʪʦʥʢʠʡ ʩʣʦʡ ʣʴʜʘ, ʢʦʪʦʨʳʡ ʩʨʝʟʘʝʪʩʷ ʥʦʞʦʤ. 

 

ɼʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʤ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

w
d

Ö

Ö
=
p

V4
 

(67) 

ɼʠʘʤʝʪʨ ʚʩʘʩʳʚʘʶʱʝʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʢʦʤʧʨʝʩʩʦʨʦʚ SABROE 120S, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ :C 300 -=t   

 053,0
2514,3

0,0564
=

Ö

Ö
=d  

ʇʨʠʥʠʤʘʝʤ d=60 ʤʤ.  

ɼʠʘʤʝʪʨ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʢʦʤʧʨʝʩʩʦʨʦʚ SABROE 120S, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ :C 300 -=t  

 .036,0
2514,3

025,04
=Ö

Ö

Ö
=d  

ʇʨʠʥʠʤʘʝʤ d =40 ʤʤ. 

 

ɼʠʘʤʝʪʨ ʚʩʘʩʳʚʘʶʱʝʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʢʦʤʧʨʝʩʩʦʨʦʚ SABROE 120M, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ :C 100 -=t  

 074,0
2014,3

070,04
=Ö

Ö

Ö
=d  

ʇʨʠʥʠʤʘʝʤ d =80 ʤʤ. 

ɼʠʘʤʝʪʨ ʥʘʛʥʝʪʘʪʝʣʴʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʢʦʤʧʨʝʩʩʦʨʦʚ SABROE 120M, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ :C 100 -=t  

 035,0
2514,3

024,04
=Ö

Ö

Ö
=d

 
ʇʨʠʥʠʤʘʝʤ d=40 ʤʤ. 
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2.5 ʆʧʠʩʘʥʠʝ ʩʭʝʤʳ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ɺ ʜʘʥʥʦʡ ʧʨʦʝʢʪʝ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʘʫʥʜʥʘʷ ʩʭʝʤʘ ʩ ʥʠʞʥʝʡ ʧʦʜʘʯʝʡ 

ʘʤʤʠʘʢʘ ʚ ʧʨʠʙʦʨʳ ʦʭʣʘʞʜʝʥʠʷ. ʇʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʠʧʝʥʠʷ : t01 = -30 oC ʠ t02 = -10 oC. ɺ ʩʭʝʤʝ 

ʧʨʠʤʝʥʝʥʳ ʯʝʪʳʨʝ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʘʛʨʝʛʘʪʘ. ɼʣʷ ʨʘʙʦʪʳ ʥʘ t01 = -30 oC ʜʚʘ 

ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʘʛʨʝʛʘʪʘ SABROE 120S, ʘ ʥʘ t02=-10 oC ʜʚʘ ʢʦʤʧʨʝʩʩʦʨʥʳʭ 

ʘʛʨʝʛʘʪʘ SABROE 120M. ɺ ʢʦʤʧʨʝʩʩʦʨʥʦʤ ʮʝʭʝ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥ ʥʘ t01 =-30 oC 

ʮʠʨʢʫʣʷʮʠʦʥʥʦ-ʟʘʱʠʪʥʳʡ ʨʝʩʠʚʝʨ ʤʘʨʢʠ ʈʎɿ-1.25, ʥʘ t01 =-10oC ʦʜʠʥ 

ʢʦʤʧʘʫʥʜʥʳʡ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʨʝʩʠʚʝʨ ʈʂʎ-1.25, ʜʨʝʥʘʞʥʳʡ ʨʝʩʠʚʝʨ 1.5-ʈɼ, 

ʣʠʥʝʡʥʳʡ ʨʝʩʠʚʝʨ ʈʃɼ-1.25, ʤʘʩʣʦʩʙʦʨʥʠʢ 60ʄɿʉ, ʯʝʪʳʨʝ ʚʦʜʷʥʳʭ ʥʘʩʦʩʘ 

ʂ50ï32ï125, ʧʦ ʜʚʘ ʘʤʤʠʘʯʥʳʭ ʥʘʩʦʩʘ ʎɻʅ-12,5/20 ʥʘ ʈʂʎ ʠ ʈʎɿ, ʘ ʪʘʢʞʝ 

ʦʪʜʝʣʠʪʝʣʴ ʚʦʟʜʫʭʘ Grasso Purger. 

ʉʞʘʪʳʡ ʢʦʤʧʨʝʩʩʦʨʘʤʠ ʥʠʟʢʦʡ ʩʪʫʧʝʥʠ, SABROE 120S , ʧʘʨ ʘʤʤʠʘʢʘ 

ʥʘʛʥʝʪʘʝʪʩʷ ʚ ʢʦʤʧʘʫʥʜʥʳʡ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʨʝʩʠʚʝʨ ʈʂʎ-1.25. ʂʦʤʧʨʝʩʩʦʨʳ 

ʚʳʩʦʢʦʡ ʩʪʫʧʝʥʠ, SABROE 120M, ʦʪʩʘʩʳʚʘʶʪ ʧʘʨ ʠʟ ʨʝʩʠʚʝʨʘ ʈʂʎ-1.25 ʠ 

ʥʘʛʥʝʪʘʶʪ ʝʛʦ, ʯʝʨʝʟ ʤʘʩʣʦʩʙʦʨʥʠʢ 60ʄɿʉ, ʚ ʠʩʧʘʨʠʪʝʣʴʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ 

ʄʀʂ2-200-ʅ. ʊʘʢʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʩʦʩʫʜʳ ʠ 

ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʨʝʩʩʦʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʤʩʦʩʫʜʘ ʠ ʦʪʜʝʣʠʪʝʣʷ 

ʞʠʜʢʦʩʪʠ ʚʳʩʪʫʧʘʝʪ ʢʦʤʧʘʫʥʜʥʳʡ ʨʝʩʠʚʝʨ.  

ɺ ʢʦʥʜʝʥʩʘʪʦʨʝ ʧʘʨ ʘʤʤʠʘʢʘ ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ, ʦʪʜʘʚʘʷ ʪʝʧʣʦ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʠ ʧʦʩʪʫʧʘʝʪ ʚ ʣʠʥʝʡʥʳʡ ʨʝʩʠʚʝʨ ʈʃɼ-1.25. ʀʟ ʣʠʥʝʡʥʦʛʦ 

ʨʝʩʠʚʝʨʘ ʘʤʤʠʘʢ ʧʦʩʪʫʧʘʝʪ ʥʘ ʨʝʛʫʣʠʨʫʶʱʫʶ ʩʪʘʥʮʠʶ, ʦʪʢʫʜʘ ʯʝʨʝʟ 

ʜʨʦʩʩʝʣʴʥʳʡ ʚʝʥʪʠʣʴ ʚ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʨʝʩʠʚʝʨ ʈʂʎ-1.25, ʠʟ ʥʝʛʦ ʘʤʤʠʘʢ 

ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʦʩʩʝʣʠʨʫʝʪʩʷ ʚ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʨʝʩʠʚʝʨ ʩ t02 = ï30 oC. ʀʟ ʚʩʝʭ 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʨʝʩʠʚʝʨʦʚ, ʘʤʤʠʘʯʥʳʤʠ ʥʘʩʦʩʘʤʠ, ʞʠʜʢʠʡ ʘʤʤʠʘʢ ʧʦʜʘʝʪʩʷ ʚ 

ʧʨʠʙʦʨʳ ʦʭʣʘʞʜʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʧʦ ʪʝʤʧʝʨʘʪʫʨʘʤ ʢʠʧʝʥʠʷ. ɺ 

ʧʨʠʙʦʨʘʭ ʦʭʣʘʞʜʝʥʠʷ ʘʤʤʠʘʢ ʢʠʧʠʪ, ʟʘʙʠʨʘʷ ʪʝʧʣʦ ʦʪ ʧʨʦʜʫʢʪʦʚ, ʠ 

ʧʘʨʦʞʠʜʢʦʩʪʥʘʷ ʩʤʝʩʴ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʮʠʨʢʫʣʷʮʠʦʥʥʳʝ ʨʝʩʠʚʝʨʳ. ʀʟ 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʨʝʩʠʚʝʨʦʚ ʧʘʨʳ ʘʤʤʠʘʢʘ ʚʩʘʩʳʚʘʶʪʩʷ ʢʦʤʧʨʝʩʩʦʨʘʤʠ ʠ ʮʠʢʣ 

ʧʦʚʪʦʨʷʝʪʩʷ. 

 

ɿʘʨʷʜʢʘ ʩʠʩʪʝʤʳ ʘʤʤʠʘʢʦʤ 

ɿʘʨʷʜʢʫ ʩʠʩʪʝʤʳ ʘʤʤʠʘʢʦʤ ʧʨʦʠʟʚʦʜʷʪ ʯʝʨʝʟ ʢʦʣʣʝʢʪʦʨ ʨʝʛʫʣʠʨʫʶʱʝʡ 

ʩʪʘʥʮʠʠ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʩ ʧʦʤʦʱʴʶ ʚʝʥʪʠʣʷ. ɹʘʣʣʦʥʳ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ 

ʚʝʥʪʠʣʶ ʩʪʘʣʴʥʦʡ ʪʨʫʙʢʦʡ ʥʘʢʠʜʥʦʡ ʛʘʡʢʦʡ. ʇʨʠ ʟʘʨʷʜʢʝ ʧʨʝʢʨʘʱʘʝʪʩʷ 

ʧʠʪʘʥʠʝ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʨʝʩʠʚʝʨʦʚ ʠʟ ʣʠʥʝʡʥʦʛʦ ʨʝʩʠʚʝʨʘ, ʠ ʧʦʜʘʯʘ ʘʤʤʠʘʢʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʙʘʣʣʦʥʦʚ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟ ʙʘʣʣʦʥʘ ʚʳʭʦʜʠʣʘ ʞʠʜʢʦʩʪʴ ʝʛʦ ʢʣʘʜʫʪ ʥʘ 

ʜʝʨʝʚʷʥʥʳʡ ʣʝʞʘʢ, ʚʝʥʪʠʣʝʤ ʚʥʠʟ. ʇʝʨʝʤʝʱʝʥʠʝ ʞʠʜʢʦʩʪʠ ʠʟ ʙʘʣʣʦʥʦʚ 

ʥʘʙʣʶʜʘʶʪ ʧʦ ʦʙʣʝʜʝʥʝʥʠʶ ʪʨʫʙʢʠ. 

ʊʘʢʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʟʘʧʨʘʚʢʘ ʩʠʩʪʝʤʳ ʠʟ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʮʠʩʪʝʨʥ. 

ʇʝʨʝʤʝʱʝʥʠʝ ʞʠʜʢʦʛʦ ʘʤʤʠʘʢʘ ʠʟ ʮʠʩʪʝʨʥ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʨʘʟʥʦʩʪʠ 

ʜʘʚʣʝʥʠʡ.  
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ɼʘʚʣʝʥʠʝ ʙʳʩʪʨʦ ʚʳʨʘʚʥʠʚʘʝʪʩʷ ʠ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʧʝʨʝʤʝʱʝʥʠʡ 

ʨʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʨʘʙʦʪʘʶʱʠʤ ʢʦʤʧʨʝʩʩʦʨʦʤ. ʊʘʢʞʝ 

ʜʦʣʞʝʥ ʙʳʪʴ ʚʢʣʶʯʝʥ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ ʠ ʧʫʱʝʥʘ ʚʦʜʘ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨ. 

 

ʆʪʪʘʠʚʘʥʠʝ ʩʥʝʛʦʚʦʡ ʰʫʙʳ 

ʅʘ ʚʨʝʤʷ ʦʪʪʘʡʢʠ ʟʘʢʨʳʚʘʶʪ ʧʦʜʘʯʫ ʞʠʜʢʦʛʦ ʘʤʤʠʘʢʘ ʚ ʢʘʤʝʨʳ, ʧʫʪʝʤ 

ʟʘʢʨʳʪʠʷ ʚʝʥʪʠʣʷ ʥʘ ʞʠʜʢʦʩʪʥʦʤ ʢʦʣʣʝʢʪʦʨʝ. ʆʪʢʨʳʚʘʶʪ ʚʝʥʪʠʣʴ ʚ ʜʨʝʥʘʞʥʦʤ 

ʨʝʩʠʚʝʨʝ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʞʠʜʢʠʡ ʘʤʤʠʘʢ ʩʪʝʢʘʝʪ ʚ ʜʨʝʥʘʞʥʳʡ ʨʝʩʠʚʝʨ. 

ʆʩʪʘʚʰʠʡʩʷ ʘʤʤʠʘʢ ʚ ʧʨʠʙʦʨʘʭ ʦʭʣʘʞʜʝʥʠʷ ʚʳʜʘʚʣʠʚʘʝʪʩʷ ʛʦʨʷʯʠʤʠ ʧʘʨʘʤʠ, 

ʧʫʪʝʤ ʧʦʜʘʯʠ ʠʭ ʠʟ ʤʘʩʣʦʩʙʦʨʥʠʢʘ. ʇʨʠ ʵʪʦʤ ʦʪʢʨʳʚʘʝʪʩʷ ʚʝʥʪʠʣʴ ʥʘ 

ʦʪʪʘʠʚʘʪʝʣʴʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʠ ʟʘʢʨʳʚʘʝʪʩʷ ʥʘ ʧʘʨʦʚʦʤ.  

ʇʨʠ ʦʪʪʘʠʚʘʥʠʠ ʦʭʣʘʞʜʘʶʱʠʭ ʧʨʠʙʦʨʦʚ ʜʘʚʣʝʥʠʝ, ʧʦʢʘʟʳʚʘʝʤʦʝ 

ʤʘʥʦʤʝʪʨʦʤ ʥʘ ʦʪʪʘʠʚʘʪʝʣʴʥʦʤ ʢʦʣʣʝʢʪʦʨʝ ʆʂ, ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʟʥʘʯʝʥʠʝ 

ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʜʣʷ ʜʘʥʥʳʭ ʦʭʣʘʞʜʘʶʱʠʭ ʧʨʠʙʦʨʦʚ. 

ʇʨʦʮʝʩʩ ʦʪʪʘʠʚʘʥʠʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʢʦʛʜʘ ʪʝʧʣʦʧʝʨʝʜʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʦʭʣʘʞʜʘʶʱʠʭ ʧʨʠʙʦʨʦʚ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʠʥʝʷ. ʇʦʩʣʝ ʦʪʪʘʠʚʘʥʠʷ ʧʨʝʢʨʘʱʘʶʪ 

ʧʦʜʘʯʫ ʛʦʨʷʯʝʛʦ ʧʘʨʘ, ʠ ʜʨʝʥʠʨʦʚʘʥʠʝ ʢʦʥʜʝʥʩʘʪʘ. ɺʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʠ ʢʘʤʝʨʳ 

ʚʢʣʶʯʘʶʪ ʚ ʨʝʞʠʤ ʦʭʣʘʞʜʝʥʠʷ. 

ʉʦʙʨʘʥʥʳʡ ʚ ʜʨʝʥʘʞʥʦʤ ʨʝʩʠʚʝʨʝ ʭʣʘʜʘʛʝʥʪ ʚʳʜʝʨʞʠʚʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ 

ʚʨʝʤʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʚʳʩʠʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʧʨʦʠʟʦʰʣʦ ʨʘʩʩʣʦʝʥʠʝ 

ʭʣʘʜʘʛʝʥʪʘ ʠ ʤʘʩʣʘ. ʄʘʩʣʦ ʠʟ ʜʨʝʥʘʞʥʦʛʦ ʨʝʩʠʚʝʨʘ ʫʜʘʣʷʶʪ ʚ ʤʘʩʣʦʩʙʦʨʥʠʢ, ʘ 

ʦʩʪʘʚʰʠʡʩʷ ʞʠʜʢʠʡ ʭʣʘʜʘʛʝʥʪ ʧʝʨʝʜʘʚʣʠʚʘʶʪ ʚ ʦʭʣʘʞʜʘʶʱʠʝ ʧʨʠʙʦʨʳ, ʥʘ 

ʣʠʥʠʠ ʧʦʜʘʯʠ ʧʘʨʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʥʘ ʣʠʥʠʠ ʧʦʜʘʯʠ ʞʠʜʢʦʛʦ ʭʣʘʜʘʛʝʥʪʘ ʠʟ 

ʣʠʥʝʡʥʦʛʦ ʨʝʩʠʚʝʨʘ.  

ʆʪʪʘʠʚʘʥʠʝ ʚʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʝʡ 

ʚʳʧʦʣʥʷʶʪ ʚ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʜʨʝʥʘʞʥʦʤ ʨʝʩʠʚʝʨʝ ʩʥʠʞʘʶʪ 

ʜʘʚʣʝʥʠʝ, ʩʦʝʜʠʥʠʚ ʝʛʦ ʩ ʮʠʨʢʫʣʷʮʠʦʥʥʳʤ ʨʝʩʠʚʝʨʦʤ. ɺʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʠ 

ʧʝʨʝʢʣʶʯʘʶʪ ʥʘ ʨʝʞʠʤ ʦʪʪʘʠʚʘʥʠʷ ï ʦʪʢʣʶʯʘʶʪ ʦʪ ʠʩʧʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, 

ʚʳʢʣʶʯʘʶʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʚʝʥʪʠʣʷʪʦʨʦʚ, ʩʦʝʜʠʥʷʶʪ ʩ ʜʨʝʥʘʞʥʳʤ 

ʨʝʩʠʚʝʨʦʤ ʠ ʚʢʣʶʯʘʶʪ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʠ. ʇʦʩʣʝ ʦʪʪʘʠʚʘʥʠʷ 

ʚʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʠ ʧʝʨʝʢʣʶʯʘʶʪ ʥʘ ʨʝʞʠʤ ʦʭʣʘʞʜʝʥʠʷ, ʚʳʧʦʣʥʷʷ ʦʧʝʨʘʮʠʠ ʚ 

ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʘ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʠʟ ʜʨʝʥʘʞʥʦʛʦ ʨʝʩʠʚʝʨʘ 

ʫʜʘʣʷʶʪ ʤʘʩʣʦ ʠ ʭʣʘʜʘʛʝʥʪ.  
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3. ʉʇɽʎʀɸʃʔʅɸʗ ʏɸʉʊʔ 

 

3.1 ʇʨʦʠʟʚʦʜʩʪʚʦ ʦʭʣʘʞʜʸʥʥʦʡ ʠ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ 

ʈʳʙʘ, ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʘʷ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʦʭʣʘʞʜʝʥʥʫʶ, ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʪʢʘʥʷʭ ʢʦʪʦʨʦʡ -1 ÁC, ʠ ʤʦʨʦʞʝʥʫʶ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʠʞʝ -18 ÁC. 

ʈʘʟʣʠʯʠʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʦʭʣʘʞʜʝʥʥʦʡ 

ʨʳʙʝ ʥʝʩʢʦʣʴʢʦ ʟʘʤʝʜʣʝʥʳ, ʥʦ ʥʝ ʧʨʝʢʨʘʱʝʥʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʘ ʚ ʤʦʨʦʞʝʥʦʡ ï ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʱʝʥʳ. 

ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʨʳʙʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʞʠʨʥʦʩʪʴʶ, ʫ ʢʦʪʦʨʳʭ 

ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʥʝ ʧʨʝʢʨʘʱʘʶʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -18 ÁC. ʕʪʫ ʛʨʫʧʧʫ 

ʨʳʙ ʟʘʤʦʨʘʞʠʚʘʶʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ -30 ÁC. 

ʉʨʦʢ ʭʨʘʥʝʥʠʷ ʠʣʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʭʣʘʞʜʝʥʥʦʡ ʠ ʧʦʜʤʦʨʦʞʝʥʥʦʡ 

ʨʳʙʳ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʩʚʝʞʝʡ 

ʦʭʣʘʞʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ, ʜʘʞʝ ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʥʦʚʝʡʰʠʤʠ ʤʝʪʦʜʘʤʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʪ.ʝ. ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʳʙʫ ʭʦʣʦʜʘ ʠ 

ʘʥʪʠʙʠʦʪʠʢʦʚ. ʕʪʦʪ ʩʨʦʢ ʥʝʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʥʫʪʨʠ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʳʙʳ 

ʦʪʜʘʣʝʥʥʦʛʦ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʧʨʦʤʳʩʣʘ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʩʚʝʞʘʷ 

ʨʳʙʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʨʘʙʦʪʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʝ yʥʘʪʫʨʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ 

ʩʦʭʨʘʥʷʣʠʩʴ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʣʛʦʝ ʚʨʝʤʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʷʝʪʩʷ ʪʘʢʦʡ 

ʩʧʦʩʦʙ ʭʦʣʦʜʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʘʢ ʟʘʤʦʨʘʞʠʚʘʥʠʝ. 

ʉʧʦʩʦʙʳ ʦʭʣʘʞʜʝʥʠʷ ʠ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʨʳʙʦ ʠ ʤʦʨʝʧʨʦʜʫʢʪʦʚ ʚʝʩʴʤʘ 

ʨʘʟʥʦʦʙʨʘʟʥʳ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʦʭʣʘʞʜʘʶʱʝʡ ʩʨʝʜʳ ʠʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ: ʢ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʩʧʦʩʦʙʳ ʦʭʣʘʞʜʝʥʠʷ ʚ ʛʦʤʦʛʝʥʥʦʡ ʩʨʝʜʝ 

(ʥʘʧʨʠʤʝʨ, ʦʭʣʘʞʜʝʥʠʝ ʨʳʙʳ ʚ ʭʦʣʦʜʥʦʤ ʚʦʟʜʫʭʝ ʠʣʠ ʭʦʣʦʜʥʦʡ ʞʠʜʢʦʩʪʠ), ʢʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʩʧʦʩʦʙʳ ʦʭʣʘʞʜʝʥʠʷ ʨʳʙʳ ʚʦ ʣʴʜʫ. ʆʭʣʘʞʜʝʥʠʝ ʨʳʙʳ 

ʚ ʚʦʟʜʫʭʝ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ -2..-3 ÁC ʧʨʠʤʝʥʷʝʪʩʷ ʦʯʝʥʴ ʨʝʜʢʦ, ʪʘʢ ʢʘʢ ʚ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʨʳʙʘ ʦʭʣʘʞʜʘʝʪʩʷ ʤʝʜʣʝʥʥʦ ʠ, ʢʘʢ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ, ʪʘʢ ʠ ʧʨʠ 

ʧʦʩʣʝʜʫʶʱʝʤ ʭʨʘʥʝʥʠʠ, ʫʭʫʜʰʘʝʪʩʷ ʝ y ʪʦʚʘʨʥʳʡ ʚʠʜ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʨʳʙʳ ʷʚʣʷʶʪʩʷ 

ʦʭʣʘʞʜʝʥʠʝ ʧʦʛʨʫʞʝʥʠʝʤ ʨʳʙʳ ʚ ʭʦʣʦʜʥʫʶ ʞʠʜʢʫʶ ʩʨʝʜʫ, ʦʭʣʘʞʜʝʥʠʝ 

ʦʨʦʰʝʥʠʝʤ ʨʳʙʳ ʭʦʣʦʜʥʳʤ ʨʘʩʩʦʣʦʤ, ʘ ʪʘʢʞʝ ʦʭʣʘʞʜʝʥʠʝ ʜʨʦʙʣʥyʳʤ ʣʴʜʦʤ. 

ʀʟ ʵʪʠʭ ʩʧʦʩʦʙʦʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʦʭʣʘʞʜʝʥʠʝ ʜʨʦʙʣʸʥʳʤ ʣʴʜʦʤ, ʘ 

ʥʘʠʤʝʥʝʝ ï ʧʫʪʝʤ ʦʨʦʰʝʥʠʷ ʨʘʩʩʦʣʦʤ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʦʪʙʦʨʘ ʨʘʟʣʠʯʘʶʪ ʙʳʩʪʨʦʝ ʠ 

ʤʝʜʣʝʥʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ. ʅʘ ʩʢʦʨʦʩʪʴ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʚʣʠʷʶʪ ʘʛʨʝʛʘʪʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʩʨʝʜʳ ʦʭʣʘʞʜʝʥʠʷ, ʝy ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʤʦʨʘʞʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʂ ʛʘʟʦʦʙʨʘʟʥʳʤ ʦʭʣʘʞʜʘʶʱʠʤ ʩʨʝʜʘʤ 

ʦʪʥʦʩʷʪ ʚʦʟʜʫʭ, ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʘʟʦʪ, ʬʨʝʦʥ (ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʛʘʟ ʠʣʠ 

ʬʪʦʨʦʭʣʦʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʛʘʟʦʚʦʡ 

ʩʨʝʜʦʡ ʷʚʣʷʝʪʩʷ ʚʦʟʜʫʭ, ʪʘʢ ʢʘʢ ʦʥ ʙʝʟʦʧʘʩʝʥ ʠ ʥʝ ʪʨʝʙʫʝʪ ʚʣʦʞʝʥʠʡ. 
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ʉʧʦʩʦʙʳ ʦʭʣʘʞʜʝʥʠʷ ʠ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʨʳʙʳ ʪʘʢʞʝ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ 

ʧʦ ʧʨʠʥʮʠʧʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʣʘʜʘʛʝʥʪʘ: ʚʦʟʜʫʰʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʚ ʤʦʨʦʟʥʳʝ ʟʠʤʥʠʝ ʜʥʠ), ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʦʭʣʘʞʜʘʝʤʦʤ ʚʦʟʜʫʭʝ, ʚ ʞʠʜʢʠʭ ʩʨʝʜʘʭ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ 

ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʴʶ (ʢʦʥʪʘʢʪʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ) ʠ ʙʝʟ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ, 

ʚ ʬʦʨʤʘʭ, ʧʦʣʠʤʝʨʥʳʭ ʧʣʝʥʢʘʭ (ʙʝʩʢʦʥʪʘʢʪʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ). 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩʧʦʩʦʙʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ 

ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʦʪʦʯʥʳʝ (ʥʝʧʨʝʨʳʚʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʩʢʦʨʦʤʦʨʦʟʠʣʴʥʳʝ 

ʘʧʧʘʨʘʪʳ), ʥʘʧʨʠʤʝʨ, ʩʢʦʨʦʤʦʨʦʟʠʣʴʥʳʝ ʪʫʥʥʝʣʠ, ʠ ʮʠʢʣʠʯʝʩʢʠʝ (ʢʘʤʝʨʳ, ʚ 

ʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʧʨʝʨʳʚʘʝʪʩʷ ʜʣʷ ʚʳʛʨʫʟʢʠ ʟʘʤʦʨʦʞʝʥʥʦʡ 

ʨʳʙʳ ʠ ʟʘʛʨʫʟʢʠ ʦʯʝʨʝʜʥʦʡ ʧʘʨʪʠʠ). 

ʍʦʣʦʜʠʣʴʥʘʷ ʪʝʭʥʠʢʘ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʨʳʙʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʩʪʨʦʠʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʭʦʣʦʜʠʣʴʥʦʡ ʮʝʧʠ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ 

ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʦʪ ʤʦʤʝʥʪʘ ʟʘʛʦʪʦʚʢʠ ʩʳʨʴʷ ʚʧʣʦʪʴ ʜʦ 

ʧʦʩʪʫʧʣʝʥʠʷ ʢ ʧʦʪʨʝʙʠʪʝʣʶ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʥʝʧʨʝʨʳʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʭʦʣʦʜʘ. 

ʉʦʙʣʶʜʝʥʠʝ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʪʘʢʦʛʦ ʩʢʦʨʦʧʦʨʪʷʱʝʛʦʩʷ 

ʧʨʦʜʫʢʪʘ, ʢʘʢ ʨʳʙʘ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʚʦʟʜʫʭʘ ʢʘʢ ʦʭʣʘʞʜʘʶʱʝʡ (ʟʘʤʦʨʘʞʠʚʘʶʱʝʡ) ʩʨʝʜʳ 

ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ -45 ÁC. ʊʚʝʨʜʳʡ 

ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ (ʩʫʭʦʡ ʣʝʜ), ʞʠʜʢʠʡ ʘʟʦʪ, ʞʠʜʢʠʡ ʬʨʝʦʥ ʪʨʝʙʫʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʜʣʷ ʠʭ ʧʦʣʫʯʝʥʠʷ, ʘ ʧʨʠ ʧʨʝʚʨʘʱʝʥʠʠ 

ʚ ʛʘʟʦʦʙʨʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʥʠ ʧʦʛʣʦʱʘʶʪ ʤʥʦʛʦ ʵʥʝʨʛʠʠ (ʪʝʧʣʦʪʳ). ʊʘʢ, ʧʨʠ 

ʠʩʧʘʨʝʥʠʠ ʩʫʭʦʛʦ ʣʴʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʥʠʞʘʝʪʩʷ ʜʦ -60 ÁC, ʠʩʧʘʨʝʥʠʠ ʞʠʜʢʦʛʦ 

ʘʟʦʪʘ ï ʜʦ -178 ÁC, ʠʩʧʘʨʝʥʠʠ ʬʨʝʦʥʘ ï ʜʦ -81 ÁC. ʆʜʥʘʢʦ ʚʩʝ ʵʪʠ ʚʝʱʝʩʪʚʘ 

ʦʧʘʩʥʳ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʪʨʝʙʫʝʪ ʛʝʨʤʝʪʠʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. 

ʂ ʞʠʜʢʠʤ ʦʭʣʘʞʜʘʶʱʠʤ ʩʨʝʜʘʤ ʦʪʥʦʩʷʪ ʚʝʱʝʩʪʚʘ ʠʣʠ ʨʘʩʪʚʦʨʳ, ʥʝ 

ʟʘʤʝʨʟʘʶʱʠʝ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪ 

ʵʪʠʣʝʥʛʣʠʢʦʣʴ (ʘʥʪʠʬʨʠʟ), ʨʘʩʪʚʦʨʳ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʠ ʭʣʦʨʠʜʘ ʢʘʣʴʮʠʷ. ɺʩʝ 

ʵʪʠ ʚʝʱʝʩʪʚʘ ʨʝʘʛʠʨʫʶʪ ʩ ʧʨʦʜʫʢʪʦʤ, ʠ ʧʦʪʦʤʫ ʟʘʤʦʨʘʞʠʚʘʝʤʘʷ ʨʳʙʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʠʟʦʣʠʨʦʚʘʥʘ ʦʪ ʧʨʷʤʦʛʦ ʩ ʥʠʤʠ ʢʦʥʪʘʢʪʘ. ʆʩʦʙʘʷ ʦʩʪʦʨʦʞʥʦʩʪʴ ʜʦʣʞʥʘ 

ʙʳʪʴ ʧʨʝʜʧʨʠʥʷʪʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʪʠʣʝʥʛʣʠʢʦʣʷ ʪʘʢ ʢʘʢ ʦʥ ʷʚʣʷʝʪʩʷ 

ʷʜʦʚʠʪʳʤ ʚʝʱʝʩʪʚʦʤ. 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʞʠʜʢʠʭ ʩʨʝʜ ʩʣʫʞʠʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʪʝʧʣʦʦʪʙʦʨ, ʯʝʤ 

ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʚ ʛʘʟʦʦʙʨʘʟʥʳʭ ʩʨʝʜʘʭ; ʥʝʜʦʩʪʘʪʢʦʤ ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʦʭʣʘʞʜʘʶʱʠʭ ʵʪʠ ʞʠʜʢʦʩʪʠ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʙʦʣʴʰʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ. 

ʅʘʠʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʪʝʧʣʦʦʪʙʦʨʘ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʢʦʥʪʘʢʪʦʤ ʩ ʭʦʣʦʜʥʦʡ, 

ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʧʨʦʜʫʢʪʫ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʆʜʥʘʢʦ 

ʩʣʦʞʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʪʝʣʘ ʨʳʙʳ ʟʘʪʨʫʜʥʷʝʪ ʨʘʚʥʦʤʝʨʥʳʡ ʢʦʥʪʘʢʪ ʩ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʘʧʧʘʨʘʪʘ, ʧʦʵʪʦʤʫ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʧʨʠʤʝʥʠʤʘ 

ʪʦʣʴʢʦ ʜʣʷ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʨʘʟʜʝʣʘʥʥʦʡ ʨʳʙʳ. 

ʋʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʠʟʤʝʥʥʳʤʠ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʪʢʘʥʝʡ ʨʳʙʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʟʘʤʦʨʘʞʠʚʘʥʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʢʘʤʝʨʝ ʭʨʘʥʝʥʠʷ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʧʦʩʪʦʷʥʥʦʡ ʠ ʨʘʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʮʝʥʪʨʝ ʨʳʙʳ. 

39 



ʇʨʠ ʭʨʘʥʝʥʠʠ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ ʧʨʦʠʩʭʦʜʠʪ ʠʩʧʘʨʝʥʠʝ ʠʟ ʝʝ ʪʢʘʥʝʡ 

ʚʦʜʳ. ʇʦ ʥʦʨʤʘʪʠʚʘʤ ʧʦʪʝʨʠ ʟʘ ʧʝʨʚʳʡ ʤʝʩʷʮ ʭʨʘʥʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 0,2 %, ʘ ʚʦ 

ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ 0,1 % ʤʘʩʩʳ ʧʦʩʪʫʧʠʚʰʝʡ ʥʘ ʭʨʘʥʝʥʠʝ ʨʳʙʳ. 

ʇʦ ʚʩʝʡ ʨʳʙʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʵʪʠ ʧʦʪʝʨʠ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳ, 

ʜʦʩʪʠʛʘʶʪ ʪʳʩʷʯ ʪʦʥʥ, ʧʦʵʪʦʤʫ ʧʨʠʥʠʤʘʶʪ ʤʝʨʳ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʠʣʠ ʧʦʣʥʦʛʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʪʝʨʴ ʧʨʠ ʭʨʘʥʝʥʠʠ, ʜʣʷ ʯʝʛʦ ʟʘʤʦʨʦʞʝʥʥʫʶ ʨʳʙʫ 

ʫʧʘʢʦʚʳʚʘʶʪ ʚʦ ʚʣʘʛʦʥʝʧʨʦʥʠʮʘʝʤʫʶ ʧʣʝʥʢʫ ʠʣʠ ʥʘʥʦʩʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʣʦʡ 

ʣʴʜʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʛʣʘʟʠʨʦʚʘʥʠʷ ʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʝʛʦ ʧʫʪʝʤ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʡ ʨʳʙʳ ʚ ʦʭʣʘʞʜʝʥʥʫʶ ʜʦ 2-5 ÁC 

ʚʦʜʫ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʳʙʳ ʦʙʨʘʟʫʝʪʩʷ ʪʦʥʢʠʡ ʩʣʦʡ ʣʴʜʘ, ʧʨʠ ʵʪʦʤ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʪʢʘʥʝʡ ʨʳʙʳ ʦʪʝʧʣʷʝʪʩʷ. ʆʧʝʨʘʮʠʶ ʧʦʛʨʫʞʝʥʠʷ ʚ ʚʦʜʫ 

ʧʦʚʪʦʨʷʶʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʤʝʞʜʫ ʧʦʛʨʫʞʝʥʠʷʤʠ ʨʳʙʫ ʠʥʪʝʥʩʠʚʥʦ ʦʭʣʘʞʜʘʶʪ 

ʚʦʟʜʫʭʦʤ, ʢʦʤʧʝʥʩʠʨʫʷ ʦʪʝʧʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʴʜʘ ʧʦ 

ʦʢʦʥʯʘʥʠʠ ʛʣʘʟʠʨʦʚʘʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʴʰʝ 4,0 % ʤʘʩʩʳ ʨʳʙʳ. ʇʦʪʝʨʠ ʟʘ 

ʩʯʝʪ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʠʟ ʨʳʙʳ ʧʨʠ ʭʨʘʥʝʥʠʠ ʛʣʘʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʥʦʨʤʘʪʠʚʘʤʠ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ. 

ʇʨʠ ʭʨʘʥʝʥʠʠ ʛʣʘʟʠʨʦʚʘʥʥʦʡ ʨʳʙʳ ʠʩʧʘʨʝʥʠʝ ʚʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʦʯʢʠ ʣʴʜʘ. ʄʘʩʩʘ ʣʴʜʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʠ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ 

ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʙʫʜʝʪ ʤʝʥʴʰʝ ʥʦʨʤʘʪʠʚʥʳʭ 4 %. ʇʨʘʚʠʣʘʤʠ ʧʨʠʝʤʘ ʤʦʨʦʞʝʥʦʡ 

ʨʳʙʳ ʨʘʟʨʝʰʘʝʪʩʷ ʥʘʣʠʯʠʝ 2-4 % ʛʣʘʟʫʨʠ. 

ʂʘʤʝʨʳ ʭʨʘʥʝʥʠʷ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʤʝʱʝʥʠʷ, 

ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʦʪ ʚʥʝʰʥʠʭ ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʦʭʣʘʞʜʘʶʱʠʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠʤʝʨʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʭʦʣʦʜʠʣʴʥʳʝ ʢʘʤʝʨʳ ʬʠʨʤʳ çʊʝʨʤʦʢʫʣè. ɿʘʤʦʨʦʞʝʥʥʫʶ ʨʳʙʫ 

ʭʨʘʥʷʪ ʚ ʫʧʘʢʦʚʘʥʥʦʤ ʚʠʜʝ. ʋʧʘʢʦʚʳʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʦʩʣʝ ʟʘʤʦʨʘʞʠʚʘʥʠʷ. ʋʧʘʢʦʚʦʯʥʦʡ ʪʘʨʦʡ ʩʣʫʞʘʪ ʜʝʨʝʚʷʥʥʳʝ ʠ ʢʘʨʪʦʥʥʳʝ 

ʷʱʠʢʠ, ʨʘʟʨʝʰʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʢʫʣʠ ʠʣʠ ʤʝʰʢʠ, ʩʫʭʦʪʘʨʥʳʝ ʙʦʯʢʠ. ʄʘʩʩʘ 

ʨʳʙʳ ʚ ʷʱʠʢʘʭ ï ʥʝ ʙʦʣʝʝ 40 ʢʛ, ʚ ʢʫʣʷʭ, ʤʝʰʢʘʭ ï ʥʝ ʙʦʣʝʝ 60 ʢʛ. ʆʩʦʙʦ 

ʮʝʥʥʳʝ ʚʠʜʳ ʨʳʙ: ʣʦʩʦʩʝʚʳʝ ʠ ʩʠʛʦʚʳʝ ï ʫʧʘʢʦʚʳʚʘʶʪ ʚ ʷʱʠʢʠ ʧʦ 40 ʢʛ, 

ʦʩʝʪʨʦʚʳʝ ï ʚ ʪʶʢʠ. ʄʘʩʩʫ ʨʳʙʳ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪ, ʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʩʳ 

ʝʜʠʥʠʯʥʦʛʦ ʵʢʟʝʤʧʣʷʨʘ. 

 

3.2 ʉʧʦʩʦʙʳ ʦʭʣʘʞʜʝʥʠʷ ʨʳʙʳ 

ʆʭʣʘʞʜʝʥʠʝ ʣʴʜʦʤ 

ʇʨʠ ʦʭʣʘʞʜʝʥʠʠ ʨʳʙʳ ʣʴʜʦʤ ʠʩʧʦʣʴʟʫʶʪ ʤʝʣʢʦʜʨʦʙʣʝʥʳʡ ʣʝʜ, 

ʠʤʝʶʱʠʡ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʦʭʣʘʞʜʘʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʙʳʩʪʨʝʝ ʩʥʠʞʘʶʱʠʡ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʣʘ ʨʳʙʳ. ʉʧʦʩʦʙ ʧʨʦʩʪ ʠ ʜʦʩʪʫʧʝʥ, ʥʦ 

ʠʤʝʝʪ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ: ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠ ʥʝʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ 

ʦʭʣʘʞʜʝʥʠʷ; ʥʝʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʝʟʥʦʛʦ ʦʙʲʝʤʘ ʪʘʨʳ, ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ 

ʣʴʜʘ ʦʪ ʪʘʷʥʠʷ, ʜʝʬʦʨʤʘʮʠʷ ʨʳʙʳ ʧʨʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʩʦ ʣʴʜʦʤ. ɼʣʷ 

ʫʜʣʠʥʝʥʠʷ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʨʳʙʳ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʧʨʠʤʝʥʷʶʪ ʣʸʜ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʘʥʪʠʩʝʧʪʠʢʦʚ, ʫʛʥʝʪʘʶʱʠʭ ʜʝʡʩʪʚʠʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʍʨʘʥʷʪ ʦʭʣʘʞʜʝʥʥʫʶ ʨʳʙʫ ʚ ʭʦʣʦʜʠʣʴʥʳʭ ʢʘʤʝʨʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 

0 ʜʦ -2 Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 95-98% ʦʪ 5 ʜʦ 12 ʩʫʪʦʢ. 

40 



ʇʝʨʝʚʦʟʷʪ ʦʭʣʘʞʜʝʥʥʫʶ ʨʳʙʫ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʠʣʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʚ ʛʨʫʟʦʚʦʤ ʧʦʤʝʱʝʥʠʠ ʥʝ ʥʠʞʝ -1 Áʉ ʠ 

ʥʝ ʚʳʰʝ 5 Áʉ. 

 

ʆʭʣʘʞʜʝʥʠʝ ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ 

ʆʭʣʘʞʜʝʥʠʝ ʨʳʙʳ ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ 

ʧʨʦʜʫʢʪʘ ʜʦ -1 Áʉ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ. ʈʳʙʫ 

ʧʦʛʨʫʞʘʶʪ ʚ ʙʫʥʢʝʨʳ, ʢ ʢʦʪʦʨʳʤ ʥʝʧʨʝʨʳʚʥʦ ʧʦʜʘʪyʩʷ ʚʦʜʘ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʦʢʦʣʦ 0 Áʉ. ʆʭʣʘʞʜʸʥʥʘʷ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʨʳʙʘ ʥʝ ʜʦʣʞʥʘ ʜʦʣʛʦ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʚʦʜʝ, ʪʘʢ ʢʘʢ ʧʨʦʠʩʭʦʜʷʪ ʥʘʙʫʭʘʥʠʝ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʠ ʧʦʪʝʨʠ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ 

ʚʝʱʝʩʪʚ. ʉʨʦʢ ʭʨʘʥʝʥʠʷ ʨʳʙʳ ʜʦ 8 ʩʫʪʦʢ. 

 

ʆʭʣʘʞʜʝʥʠʝ ʨʘʩʩʦʣʦʤ 

ʇʨʠ ʦʭʣʘʞʜʝʥʠʠ ʭʦʣʦʜʥʳʤ ʨʘʩʩʦʣʦʤ ʨʳʙʫ ʨʘʩʩʦʨʪʠʨʦʚʳʚʘʶʪ ʧʦ ʚʠʜʘʤ 

ʠ ʨʘʟʤʝʨʘʤ, ʫʢʣʘʜʳʚʘʶʪ ʥʘ ʢʦʥʚʝʡʝʨ, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ ʧʦʜ ʜʦʞʜʝʤ ʭʦʣʦʜʥʦʛʦ 

ʨʘʩʩʦʣʘ (ʨʘʩʪʚʦʨ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ, ʦʭʣʘʞʜʝʥʥʳʡ ʦʪ -8 ʜʦ -10 Áʉ). ɼʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦʩʘʣʠʚʘʥʠʷ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʨʳʙʫ ʧʨʦʤʳʚʘʶʪ 

ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ. ʍʨʘʥʷʪ ʨʳʙʫ ʚ ʪʘʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʦʪ 0 ʜʦ -1 Áʉ. 

ʂ ʦʩʥʦʚʥʳʤ ʜʝʬʝʢʪʘʤ ʦʭʣʘʞʜʝʥʥʦʡ ʨʳʙʳ ʦʪʥʦʩʷʪ: ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʞʠ, ʧʣʘʚʥʠʢʦʚ, ʞʘʙʝʨʥʳʭ ʢʨʳʰʝʢ; ʦʩʣʘʙʣʝʥʠʝ ʢʦʥʩʠʩʪʝʥʮʠʠ, 

ʢʠʩʣʦʚʘʪʳʡ ʠʣʠ ʛʥʠʣʦʩʪʥʳʡ ʟʘʧʘʭ ʚ ʞʘʙʨʘʭ, ʥʘʣʠʯʠʝ ʩʣʠʟʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʨʘʟʨʳʚ ʩʪʝʥʦʢ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ (ʣʦʧʘʥʝʮ) ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʪʦʣʠʟʘ ʪʢʘʥʝʡ ʠʣʠ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ. 

ɺʦʟʥʠʢʘʶʪ ʜʝʬʝʢʪʳ ʚ ʨʳʙʝ, ʚ ʦʩʥʦʚʥʦʤ, ʚʩʣʝʜʩʪʚʠʝ ʘʚʪʦʣʠʟʘ ʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

 

3.3 ʌʝʨʤʝʥʪʘʪʠʚʥʳʝ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʭʨʘʥʝʥʠʠ 

ʦʭʣʘʞʜʝʥʥʦʡ ʨʳʙʳ 

ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʚʳʣʦʚʣʝʥʥʦʡ ʨʳʙʳ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 102 ʜʦ 

107 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ 1 ʩʤ2 ʧʦʚʝʨʭʥʦʩʪʠ. ɺ 1 ʛ ʩʦʜʝʨʞʠʤʦʛʦ ʢʠʰʝʯʥʠʢʘ 

ʩʳʨʦʡ ʨʳʙʳ ʥʘʭʦʜʠʪʩʷ ʦʪ 104 ʜʦ 108 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʄʳʰʝʯʥʘʷ ʪʢʘʥʴ 

ʩʦʚʝʨʰʝʥʥʦ ʩʪʝʨʠʣʴʥʘ. ʊʘʢʦʡ ʨʘʟʙʨʦʩ ʚ ʤʠʢʨʦʙʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʨʳʙʳ 

ʦʙʲʷʩʥʷʝʪʩʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴʶ ʚʦʜʳ, ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ, ʩʝʟʦʥʥʦʩʪʴʶ ʠ 

ʩʧʦʩʦʙʦʤ ʣʦʚʘ, ʚʠʜʦʤ ʨʳʙʳ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ ʟʘʚʠʩʠʪ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʦʪ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ. 

ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʦʭʣʘʞʜʝʥʠʝʤ ʨʳʙʫ ʧʦʜʚʝʨʛʘʶʪ ʦʙʨʘʙʦʪʢʝ. ʄʦʡʢʘ ʨʳʙʳ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʥʘ 80ï90 %.  

ʇʦʪʨʦʰʝʥʠʝ ʨʳʙʳ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʦʟʤʦʞʥʳʤ ʚʩʢʨʳʪʠʝʤ ʢʠʰʝʯʥʠʢʘ, 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʨʳʙʳ. ʇʦʵʪʦʤʫ 

ʪʱʘʪʝʣʴʥʘʷ ʤʦʡʢʘ ʧʦʩʣʝ ʧʦʪʨʦʰʝʥʠʷ ï ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʡ ʧʨʦʮʝʩʩ. 

ʌʠʣʝʪʠʨʦʚʘʥʠʝ ʠ ʜʨʫʛʘʷ ʩʧʝʮʨʘʟʜʝʣʢʘ ʯʘʱʝ ʚʩʝʛʦ ʫʚʝʣʠʯʠʚʘʶʪ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ 

ʜʦ 103-105 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ 1 ʛ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 
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ʇʦʩʣʝ ʛʠʙʝʣʠ ʨʳʙʳ ʦʪ ʫʜʫʰʴʷ ʚ ʥʝʡ ʧʨʦʠʩʭʦʜʠʪ ʨʷʜ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ: ʦʪʜʝʣʝʥʠʝ ʩʣʠʟʠ (ʛʠʧʝʨʝʤʠʷ), ʦʢʦʯʝʥʝʥʠʝ, ʘʚʪʦʣʠʟ, ʙʘʢʪʝʨʠʘʣʴʥʦʝ 

ʨʘʟʣʦʞʝʥʠʝ. 

ʆʪʜʝʣʝʥʠʝ ʩʣʠʟʠ ï ʨʝʘʢʮʠʷ ʦʨʛʘʥʠʟʤʘ ʚ ʤʦʤʝʥʪ ʘʛʦʥʠʠ. ʉʣʠʟʴ ʩʦʩʪʦʠʪ ʚ 

ʦʩʥʦʚʥʦʤ ʠʟ ʛʣʶʢʦʧʨʦʪʝʠʥʦʚ (ʤʫʮʠʥʦʚ, ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, 

ʪʨʠʤʝʪʠʣʘʤʠʥʦʢʩʠʜʘ) ʠ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʩʨʝʜʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʝʨʝʜ ʦʭʣʘʞʜʝʥʠʝʤ ʨʳʙʳ ʩʣʠʟʴ 

ʥʝʦʙʭʦʜʠʤʦ ʩʤʳʚʘʪʴ. 

ʆʢʦʯʝʥʝʥʠʝ ʨʳʙʳ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʠʩʣʦʪʥʦʩʪʠ (ʧʦʥʠʞʝʥʠʝʤ ʨʅ), 

ʥʘʙʫʭʘʥʠʝʤ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʦʢʨʘʱʝʥʠʠ ʠ ʥʘʧʨʷʞʝʥʠʠ 

ʤʳʰʮ, ʧʨʠʚʦʜʷʱʝʤ ʢ ʟʘʪʚʝʨʜʝʚʘʥʠʶ ʪʝʣʘ. ɺʠʜʠʤʦʝ ʧʨʦʷʚʣʝʥʠʝ ʦʢʦʯʝʥʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʙʝʟʫʩʣʦʚʥʦʡ ʩʚʝʞʝʩʪʠ ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʨʳʙʳ. 

ɺʘʞʥʦ ʧʨʦʜʣʠʪʴ ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʥʘ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʩʨʦʢ. 

ʇʨʠʤʝʥʷʷ ʙʳʩʪʨʦʝ ʦʭʣʘʞʜʝʥʠʝ, ʤʦʞʥʦ ʟʘʤʝʜʣʠʪʴ ʥʘʩʪʫʧʣʝʥʠʝ ʤʦʤʝʥʪʘ 

ʨʘʟʨʝʰʝʥʠʷ ʦʢʦʯʝʥʝʥʠʷ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʢʦʯʝʥʝʥʠʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʭʨʘʥʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʪʘʙʣʠʮʝ 15. 

 

ʊʘʙʣʠʮʘ 15 ï ɿʘʚʠʩʠʤʦʩʪʴ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʢʦʯʝʥʝʥʠʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʭʨʘʥʝʥʠʷ 

ʊʝʤʧʝʨʘʪʫʨʘ, ʉ 30 17 3 0 

ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʦʢʦʯʝʥʝʥʠʷ 

1,2 32 84 96 

 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʦʢʦʯʝʥʝʥʠʷ ʜʠʘʤʝʪʨ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʨʦʩʚʝʪʳ ʟʘʧʦʣʥʷʶʪʩʷ ʢʣʝʪʦʯʥʦʡ ʣʠʦʬʠʣʴʥʦʡ ʞʠʜʢʦʩʪʴʶ, ʨʅ 

ʩʥʦʚʘ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 6,8-7,0. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʥʠʢʥʦʚʝʥʠʶ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʤʳʰʝʯʥʫʶ ʪʢʘʥʴ. 

ɸʚʪʦʣʠʟ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʝʨʤʝʥʪʦʚ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʧʘʜʝ 

ʩʣʦʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʅʘʙʣʶʜʘʝʪʩʷ ʨʘʟʨʫʰʝʥʠʝ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʢʨʘʩʥʝʥʠʶ ʪʢʘʥʝʡ ʤʳʰʮ ʛʦʣʦʚʳ, ʯʝʣʶʩʪʝʡ, ʛʣʘʟ, ʘʥʘʣʴʥʦʛʦ 

ʢʦʣʴʮʘ. ʕʪʦ ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʥʘʯʘʚʰʝʛʦʩʷ ʘʚʪʦʣʠʟʘ. ɺ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʨʳʙʘ 

ʩʯʠʪʘʝʪʩʷ ʩʚʝʞʝʡ, ʭʦʪʷ ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʪʢʘʥʝʡ ʨʳʙʳ, ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʨʘʟʨʫʰʝʥʠʷ ʙʝʣʦʚ, ʞʠʨʦʚ ʠ ʜʨʫʛʠʭ 

ʚʝʱʝʩʪʚ. 

ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʪʦʣʠʟʘ ʚʝʱʝʩʪʚʘ ʙʦʣʝʝ ʣʝʛʢʦ 

ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʜʘʣʴʥʝʡʰʠʝ ʧʨʝʚʨʘʱʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʫʞʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦʝ ʨʘʟʤʥʦʞʝʥʠʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʳʙʳ (ʚ ʩʣʠʟʠ) ʠ ʥʘ ʞʘʙʨʘʭ. ʇʨʝʦʙʣʘʜʘʶʱʝʡ 

ʤʠʢʨʦʬʣʦʨʦʡ ʷʚʣʷʶʪʩʷ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʘʣʦʯʢʠ ʨʦʜʘ Pseudomonas. ʇʦ 

ʤʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʤʠʢʨʦʙʳ ʧʨʦʥʠʢʘʶʪ ʚ ʤʳʰʝʯʥʫʶ ʪʢʘʥʴ ʯʝʨʝʟ 

ʢʨʦʚʝʥʦʩʥʫʶ ʩʠʩʪʝʤʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʞʘʙʨʘʤʠ, ʯʝʨʝʟ ʙʨʶʰʥʫʶ ʩʪʝʥʢʫ ʠ ʢʦʞʫ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʩʥʫʣʦʡ ʨʳʙʝ ʥʘʯʠʥʘʶʪʩʷ ʧʦʯʪʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʘʚʪʦʣʠʪʠʯʝʩʢʠʤʠ, ʥʦ ʫʞʝ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʦʧʝʨʝʞʘʶʪ ʠʭ. 
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ʕʪʠ ʧʨʦʮʝʩʩʳ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʳʙʳ. 

ʋ ʥʘʯʘʚʰʝʡ ʧʦʨʪʠʪʴʩʷ ʨʳʙʳ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ: ʪʝʣʦ ʪʝʨʷʝʪ ʫʧʨʫʛʦʩʪʴ, ʛʣʘʟʘ ʤʫʪʥʝʶʪ ʠ 

ʧʨʦʚʘʣʠʚʘʶʪʩʷ ʚ ʦʨʙʠʪʳ, ʢʦʣʠʯʝʩʪʚʦ ʩʣʠʟʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ ʞʘʙʨʘʭ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʞʠʜʢʦʡ, ʤʫʪʥʦʡ ʠ ʥʝʧʨʠʷʪʥʦ ʧʘʭʥʝʪ, 

ʯʝʰʫʷ ʪʫʩʢʥʝʝʪ ʠ ʣʝʛʢʦ ʫʜʘʣʷʝʪʩʷ; ʞʘʙʨʳ ʧʨʠʦʙʨʝʪʘʶʪ ʩʝʨʳʡ ʮʚʝʪ, ʤʷʩʦ 

ʨʘʟʣʘʛʘʝʪʩʷ, ʦʪʩʪʘʝʪ ʦʪ ʢʦʩʪʝʡ, ʘ ʚ ʦʙʣʘʩʪʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʩʪʘʥʦʚʠʪʩʷ ʢʨʘʩʥʳʤ, 

ʧʨʠʦʙʨʝʪʘʝʪ ʢʠʩʣʦʚʘʪʳʡ ʟʘʧʘʭ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʨʯʠ ʨʳʙʳ ʷʚʣʷʝʪʩʷ ʨʘʟʣʦʞʝʥʠʝ ʙʝʣʢʦʚʳʭ ʠ 

ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʠʢʨʦʙʦʚ. ʇʦʨʯʘ ʤʦʨʩʢʦʡ 

ʢʦʩʪʥʦʡ ʨʳʙʳ, ʩʦʜʝʨʞʘʱʝʡ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʢʠʩʠ ʪʨʠʤʝʪʠʣʘʤʠʥʘ, 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʨʘʟʣʠʯʥʳʭ ʘʤʠʥʦʚ, 

ʦʙʨʘʟʫʝʤʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʇʨʠ ʧʦʨʯʝ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ, 

ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʣʝʪʫʯʠʭ ʦʩʥʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʘʤʤʠʘʢ, ʧʦʣʫʯʘʝʤʳʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʝʟʘʤʠʥʠʨʦʚʘðʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ. ɼʣʷ ʭʨʷʱʝʚʳʭ ʨʳʙ, ʩʦʜʝʨʞʘʱʠʭ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʯʝʚʠʥʳ, ʭʘʨʘʢʪʝʨʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʘʤʤʠʘʢʘ ʟʘ ʩʯʝʪ ʝʝ 

ʨʘʟʣʦʞʝʥʠʷ. ʄʷʩʦ ʤʦʨʩʢʦʡ ʨʳʙʳ, ʩʦʜʝʨʞʘʱʝʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚ, ʧʦʨʪʠʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʤʷʩʦ ʧʨʝʩʥʦʚʦʜʥʦʡ 

ʨʳʙʳ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʟʣʦʞʝʥʠʝ ʤʦʯʝʚʠʥʳ. 

 
ʈʠʩʫʥʦʢ 3 ï ʈʘʟʣʦʞʝʥʠʝ ʤʦʯʝʚʠʥʳ  

 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʛʨʫʧʧʳ Pseudomonas ʧʨʠ ʨʘʟʚʠʪʠʠ ʥʘ ʨʳʙʝ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʚʫʤʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ, ʦʧʝʨʝʞʘʶʱʠʤ 

ʦʩʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʙʘʢʪʝʨʠʡ, ʠ ʣʝʪʫʯʠʭ ʦʩʥʦʚʘʥʠʡ (ʃʆ) ʠ ʣʝʪʫʯʠʭ ʢʠʩʣʦʪ (ʃʂ). 

ʕʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ ʵʪʫ ʛʨʫʧʧʫ ʙʘʢʪʝʨʠʡ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʟʘ 

ʛʥʠʣʦʩʪʥʫʶ ʧʦʨʯʫ ʨʳʙʳ. ʆʙʨʘʟʦʚʘʥʠʝ ʃʂ (ʤʫʨʘʚʴʠʥʦʡ, ʫʢʩʫʩʥʦʡ, 

ʧʨʦʧʠʦʥʦʚʦʡ, ʤʘʩʣʷʥʦʡ) ʥʘʯʠʥʘʝʪʩʷ ʨʘʥʴʰʝ. ʆʜʥʘʢʦ ʧʨʠ ʭʨʘʥʝʥʠʠ ʨʳʙʳ 

ʚʝʣʠʯʠʥʘ ʃʂ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ (ʧʨʠʤʝʨʥʦ ʚ 10 ʨʘʟ), ʚʠʜʠʤʦ ʧʦ ʧʨʠʯʠʥʝ 

ʠʭ ʨʘʟʣʦʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʴ çʩʦʜʝʨʞʘʥʠʝ ʣʝʪʫʯʠʭ ʢʠʩʣʦʪè ʧʨʠ ʦʮʝʥʢʝ 

ʢʘʯʝʩʪʚʘ ʨʳʙʳ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ (ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʤʷʩʘ 

ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ), ʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ çʩʦʜʝʨʞʘʥʠʝ ʣʝʪʫʯʠʭ 

ʦʩʥʦʚʘʥʠʡè. 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʃʆ ʥʝ ʚʩʝʛʜʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʦʷʚʣʝʥʠʝʤ ʛʥʠʣʦʩʪʥʦʛʦ 

ʟʘʧʘʭʘ ʫ ʨʳʙʳ. 
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ʍʘʨʘʢʪʝʨʥʳʡ ʥʝʧʨʠʷʪʥʳʡ ʟʘʧʘʭ ʧʦʨʪʷʱʝʡʩʷ ʨʳʙʳ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ 

ʧʦʷʚʣʝʥʠʝʤ ʪʨʠʤʝʪʠʣʘʤʠʥʘ N(CH3)3, ʦʙʨʘʟʫʝʤʦʛʦ ʠʟ ʪʨʠʤʝʪʠʣʘʤʠʥʦʢʩʠʜʘ 

NO(CH3)3 ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʦʭʣʘʞʜʝʥʥʦʡ ʨʳʙʳ, ʧʦʤʠʤʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʣʝʪʫʯʠʭ 

ʦʩʥʦʚʘʥʠʡ, ʦʧʨʝʜʝʣʷʶʪ ʩʦʜʝʨʞʘʥʠʝ ʪʨʠʤʝʪʠʣʘʤʠʥʘ. 

 

3.4 ʉʧʦʩʦʙʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʨʳʙʳ 

ʉʧʦʩʦʙʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʨʳʙʳ ʟʘʚʠʩʷʪ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʦʣʫʯʝʥʠʷ ʭʦʣʦʜʘ, 

ʚʠʜʘ ʦʭʣʘʞʜʘʶʱʝʡ ʩʨʝʜʳ, ʭʘʨʘʢʪʝʨʘ ʪʝʧʣʦʦʙʤʝʥʘ ʤʝʞʜʫ ʧʨʦʜʫʢʪʦʤ ʠ 

ʭʣʘʜʘʛʝʥʪʦʤ. 

ʇʦ ʠʩʪʦʯʥʠʢʫ ʧʦʣʫʯʝʥʠʷ ʭʦʣʦʜʘ ʩʧʦʩʦʙʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪ 

ʥʘ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʭʦʣʦʜʦʤ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ. ɿʘʤʦʨʘʞʠʚʘʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʭʦʣʦʜʦʤ ʨʳʙʳ ʠ ʤʦʨʝʧʨʦʜʫʢʪʦʚ ʧʨʠʤʝʥʷʶʪ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, 

ʢʦʛʜʘ ʚ ʫʩʣʦʚʠʷʭ ʩʫʨʦʚʦʛʦ ʢʣʠʤʘʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʣʝʜʥʳʡ ʣʦʚ. 

ʇʦ ʚʠʜʫ ʦʭʣʘʞʜʘʶʱʝʡ ʩʨʝʜʳ ʨʘʟʣʠʯʘʶʪ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʚʦʟʜʫʰʥʦʝ, ʚ 

ʢʦʥʪʘʢʪʝ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʞʠʜʢʦʩʪʥʦʝ, ʣʴʜʦʩʦʣʝʚʦʝ, ʚ 

ʢʠʧʷʱʠʭ ʭʣʘʜʘʛʝʥʪʘʭ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʪʝʧʣʦʦʙʤʝʥʘ ʤʝʞʜʫ ʧʨʦʜʫʢʪʘʤʠ ʠ ʭʦʣʦʜʠʣʴʥʳʤ ʘʛʝʥʪʦʤ 

ʩʧʦʩʦʙʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʚ ʚʦʟʜʫʭʝ ʢʘʢ 

ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʪʝʧʣʦʥʦʩʠʪʝʣʝ (ʢʦʥʪʘʢʪʥʦʝ ʠʣʠ ʙʝʩʢʦʥʪʘʢʪʥʦʝ); ʚ ʞʠʜʢʦʩʪʠ 

ʢʘʢ ʧʨʦʤʝʞʫʪʦʯʥʦʤ ʪʝʧʣʦʥʦʩʠʪʝʣʝ (ʢʦʥʪʘʢʪʥʦʝ ʠʣʠ ʙʝʩʢʦʥʪʘʢʪʥʦʝ); ʚ ʢʠʧʷʱʝʤ 

ʭʣʘʜʘʛʝʥʪʝ (ʢʦʥʪʘʢʪʥʦʝ ʠʣʠ ʙʝʩʢʦʥʪʘʢʪʥʦʝ). ʇʨʠ ʢʦʥʪʘʢʪʥʦʤ ʟʘʤʦʨʘʞʠʚʘʥʠʠ 

ʧʨʦʜʫʢʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʩ ʦʭʣʘʞʜʘʶʱʝʡ ʩʨʝʜʦʡ, ʧʨʠ 

ʙʝʩʢʦʥʪʘʢʪʥʦʤ ï ʤʝʞʜʫ ʧʨʦʜʫʢʪʦʤ ʠ ʦʭʣʘʞʜʘʶʱʝʡ ʩʨʝʜʦʡ ʠʤʝʝʪʩʷ ʢʘʢʘʷ-ʣʠʙʦ 

ʧʝʨʝʛʦʨʦʜʢʘ. 

ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʧʨʠ ʦʮʝʥʢʝ ʩʧʦʩʦʙʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʨʳʙʳ 

ʷʚʣʷʶʪʩʷ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦ ʠ 

ʵʢʦʥʦʤʠʯʥʦʩʪʴ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʧʦʩʦʙʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʥʘʨʷʜʫ ʩ 

ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʠʤʝʶʪ ʠ ʥʝʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. 

ʍʦʣʦʜʠʣʴʥʘʷ ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ. ɺ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦʟʜʫʰʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʤʝʩʪʘʭ ʚʩʝ ʝʱʸ ʧʨʠʤʝʥʷʝʪʩʷ ʣʴʜʦʩʦʣʝʚʦʝ ʠ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʜʫʰʥʦʝ 

ʟʘʤʦʨʘʞʠʚʘʥʠʝ (ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ). 

 

ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʚʦʟʜʫʰʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ 

ʇʨʠʤʝʨʥʦ 90ï95 % ʚʩʝʡ ʜʦʙʳʚʘʝʤʦʡ ʨʳʙʳ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʚʦʟʜʫʰʥʳʤ ʟʘʤʦʨʘʞʠʚʘʥʠʝʤ. ʊʝʭʥʠʢʘ 

ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʨʳʙʳ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʚ ʚʦʟʜʫʰʥʳʭ, ʠʥʪʝʥʩʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʤʦʨʦʟʠʣʴʥʳʭ ʢʘʤʝʨʘʭ 

ʪʫʥʥʝʣʴʥʦʛʦ ʪʠʧʘ ʠ ʚ ʧʣʠʪʦʯʥʳʭ ʘʧʧʘʨʘʪʘʭ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ɺ 

ʦʪʨʘʩʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʦʨʦʟʠʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʜʣʷ 

ʙʣʦʯʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: ʠʥʪʝʥʩʠʚʥʦʝ ʚʝʜʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʰʪʫʯʥʳʤ ʟʘʤʦʨʘʞʠʚʘʥʠʝʤ; ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʥʘʜʝʞʥʘʷ ʟʘʱʠʪʘ ʦʪʜʝʣʴʥʳʭ ʨʳʙ, 
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ʦʩʦʙʝʥʥʦ ʚ ʪʦʣʱʝ ʙʣʦʢʘ, ʦʪ ʚʳʩʳʭʘʥʠʷ, ʜʝʥʘʪʫʨʘʮʠʠ ʙʝʣʢʘ, ʧʦʨʯʠ ʪʢʘʥʝʚʦʛʦ 

ʞʠʨʘ. 

ʆʜʥʘʢʦ, ʢʨʫʧʥʳʝ ʨʳʙʳ ʧʦʜʚʝʨʛʘʶʪ ʧʦʰʪʫʯʥʦʡ ʟʘʤʦʨʦʟʢʝ. ʉʢʦʨʦʩʪʴ 

ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʫ ʢʨʠʩʪʘʣʣʦʚ ʣʴʜʘ 

ʠ ʚ ʠʪʦʛʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʅʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ (-23 Áʉ ʠ ʥʠʞʝ) 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʢʨʠʩʪʘʣʣʦʚ ʣʴʜʘ ʢʘʢ ʚ ʤʳʰʝʯʥʳʭ 

ʚʦʣʦʢʥʘʭ, ʪʘʢ ʠ ʚ ʤʝʞʤʳʰʝʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʎʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʦʙʨʘʟʫʝʪʩʷ ʤʥʦʛʦ, ʠ ʧʦʪʦʤʫ ʢʨʠʩʪʘʣʣʳ ʬʦʨʤʠʨʫʶʪʩʷ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʠ 

ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ. ʉʚʦʠʤʠ ʨʦʚʥʳʤʠ ʛʨʘʥʷʤʠ ʦʥʠ ʥʝ ʨʘʟʨʫʰʘʶʪ ʤʳʰʝʯʥʳʝ 

ʚʦʣʦʢʥʘ. ʇʨʠ ʨʘʟʤʦʨʘʞʠʚʘʥʠʠ ʨʳʙʳ ʦʙʨʘʟʫʶʱʘʷʩʷ ʚʣʘʛʘ ʚʧʠʪʳʚʘʝʪʩʷ 

ʤʳʰʝʯʥʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʪʝʨʴ ʤʳʰʝʯʥʦʛʦ ʩʦʢʘ ʠ ʩʥʠʞʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʮʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʤʠʥʫʩʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ (ʚʳʰʝ -18 0 ʉ) ʧʨʠ 

ʟʘʤʦʨʦʟʢʝ ʨʳʙʳ ʧʨʠʚʦʜʠʪ ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ ʢʨʠʩʪʘʣʣʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʎʝʥʪʨʳ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʩʥʘʯʘʣʘ ʚ ʤʝʞʢʣʝʪʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʂʨʠʩʪʘʣʣʳ ʣʴʜʘ ʜʦʩʪʠʛʘʶʪ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ, ʠʤʝʝʪ ʥʝʧʨʘʚʠʣʴʥʫʶ ʫʛʣʦʚʘʪʫʶ 

ʬʦʨʤʫ. ʆʩʪʨʳʤʠ ʛʨʘʥʷʤʠ ʦʥʠ ʨʘʟʨʳʚʘʶʪ ʤʳʰʝʯʥʳʝ ʚʦʣʦʢʥʘ, ʢʦʪʦʨʳʝ ʫʞʝ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʦʛʣʦʱʘʪʴ ʠ ʫʜʝʨʞʠʚʘʪʴ ʚʣʘʛʫ, ʦʙʨʘʟʫʶʱʫʶʩʷ ʧʨʠ ʨʘʟʤʦʨʘʞʠʚʘʥʠʠ 

ʨʳʙʳ. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʫʭʫʜʰʘʝʪʩʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ. 

ʇʨʠ ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʪʢʘʥʝʡ 

ʨʳʙʳ. ʋ ʩʚʝʞʝʡ ʨʳʙʳ ʪʢʘʥʠ ʫʧʨʫʛʠʝ, ʚʦʣʦʢʥʘ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʶʪ ʜʨʫʛ ʢ ʜʨʫʛʫ. 

ɽʩʣʠ ʨʳʙʘ ʧʦʩʣʝ ʚʳʣʦʚʘ ʭʨʘʥʠʪʩʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʜʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʚ 

ʥʝʦʭʣʘʞʜʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʪʦ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʚʦʣʦʢʥʘʤʠ ʧʦʷʚʣʷʶʪʩʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʟʘʧʦʣʥʝʥʥʳʝ ʞʠʜʢʦʩʪʴʶ. ɺ ʨʳʙʝ, ʟʘʤʦʨʦʞʝʥʥʦʡ ʧʦʩʣʝ ʚʳʣʦʚʘ, 

ʠʟʤʝʥʝʥʠʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚʳʨʘʞʝʥʳ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʟʘʤʦʨʦʞʝʥʥʦʡ 

ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ. ʀʟʤʝʥʝʥʠʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʚʳʨʘʞʘʶʪʩʷ ʚ ʨʘʩʩʣʘʠʚʘʥʠʠ ʤʷʩʘ ʧʦʩʣʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʨʳʙʳ, ʦʙʨʘʟʦʚʘʥʠʠ 

ʦʩʣʘʙʝʚʰʝʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʠ ʧʦʪʝʨʠ ʤʳʰʝʯʥʦʛʦ ʩʦʢʘ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʤʷʩʦ ʧʨʠʦʙʨʝʪʘʝʪ ʟʘʤʝʪʥʫʶ ʩʫʭʦʩʪʴ, ʞʝʩʪʢʦʩʪʴ ʠ ʚʦʣʦʢʥʠʩʪʦʩʪʴ. ʉ 

ʪʢʘʥʝʚʳʤ ʩʦʢʦʤ ʪʝʨʷʶʪʩʷ ʪʘʢʞʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʙʝʣʢʠ ʠ ʚʠʪʘʤʠʥʳ. 

 

ɽʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʜʫʰʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ 

ɺ ʨʘʡʦʥʘʭ ʩ ʥʠʟʢʠʤʠ ʟʠʤʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʧʨʠʤʝʥʷʶʪ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʚʦʟʜʫʰʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ. ʅʘ ʤʦʨʦʟʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʝʪʨʝʥʦʡ ʧʦʛʦʜʝ, 

ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʨʳʙʳ ʧʨʦʠʩʭʦʜʠʪ ʦʯʝʥʴ ʙʳʩʪʨʦ. ʈʳʙʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʤʦʨʦʟʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ ʧʨʠʟʥʘʢʦʚ: ʞʘʙʨʳ ʦʪʢʨʳʪʳ, ʧʣʘʚʥʠʢʠ ʦʪʪʦʧʳʨʝʥʳ, 

ʛʣʘʟʘ ʚʳʣʝʟʘʶʪ ʠʟ ʦʨʙʠʪ, ʨʳʙʘ ʠʟʦʛʥʫʪʘ. ʂʘʯʝʩʪʚʦ ʨʳʙʳ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ. ʆʥʦ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʘ. 

 

ʃʴʜʦʩʦʣʝʚʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʷʚʣʝʥʠʠ ʩʘʤʦʦʭʣʘʞʜʝʥʠʷ 

ʩʤʝʩʠ ʣʴʜʘ ʠ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ. ʊʝʤʧʝʨʘʪʫʨʳ ʪʘʷʥʠʷ ʩʤʝʩʝʡ ʣʴʜʘ ʠ ʩʦʣʠ, ʚʟʷʪʳʭ 

ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 16. 
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ʊʘʙʣʠʮʘ 16 ï ʊʝʤʧʝʨʘʪʫʨʘ ʪʘʷʥʠʷ ʩʤʝʩʝʡ ʣʴʜʘ ʠ ʩʦʣʠ 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʣʠ, % ʦʪ 

ʤʘʩʩʳ ʣʴʜʘ 

18 20 24 28 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʘʷʥʠʷ 

ʩʤʝʩʠ, ʉ 

-12,1 -13,7 -16,9 19,9 

 

ʃʴʜʦʩʦʣʝʚʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʢʦʥʪʘʢʪʥʳʤ (ʨʳʙʘ 

ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩ ʣʴʜʦʩʦʣʝʚʦʡ ʩʤʝʩʴʶ) ʠ ʙʝʩʢʦʥʪʘʢʪʥʳʤ (ʨʳʙʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʟʘʢʨʳʪʳʭ ʬʦʨʤʘʭ, ʢʦʪʦʨʳʝ ʧʦʛʨʫʞʘʶʪʩʷ ʚ ʦʭʣʘʞʜʘʶʱʫʶ ʩʤʝʩʴ). 

ʃʴʜʦʩʦʣʝʚʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʨʝʜʢʦ, ʢʦʛʜʘ ʥʝʚʦʟʤʦʞʥʦ 

ʧʨʠʤʝʥʠʪʴ ʚʦʟʜʫʰʥʦʝ ʠʣʠ ʨʘʩʩʦʣʴʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ, ʠ ʜʘʝʪ ʧʨʦʜʫʢʮʠʶ 

ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ. 

 

ʈʘʩʩʦʣʴʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ 

ʈʘʩʩʦʣʴʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʥʘʭʦʜʠʪ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʳʙʥʦʡ 

ʦʪʨʘʩʣʠ. ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʥʘ 20-30% 

ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʟʜʫʰʥʳʤ ʩʧʦʩʦʙʦʤ. ʇʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (-

30 ʦʉ ʠ ʥʠʞʝ) ʨʳʙʘ ʟʘʤʝʨʟʘʝʪ ʧʦʯʪʠ ʤʛʥʦʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʦʥʘ ʥʝ ʧʨʦʩʘʣʠʚʘʝʪʩʷ 

ʠ ʩʦʭʨʘʥʷʝʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʧʨʠʞʠʟʥʝʥʥʫʶ ʦʢʨʘʩʢʫ, ʪʘʢ ʢʘʢ ʦʪʩʫʪʩʪʚʫʶʪ 

ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʤʠʥʫʩʦʚʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ (-18 ʦʉ ʠ ʚʳʰʝ), ʪʦ ʨʳʙʘ ʜʦ ʧʦʣʥʦʡ ʟʘʤʦʨʦʟʢʠ ʧʨʝʙʳʚʘʝʪ ʚ ʨʘʩʩʦʣʝ 

ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ, ʯʘʩʪʠʯʥʦ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʣʦʝʤ ʧʦʛʣʦʱʘʝʪ ʩʦʣʴ, 

ʪʫʩʢʥʝʝʪ. 

ʇʦʤʠʤʦ ʢʦʥʪʘʢʪʥʦʛʦ ʨʘʩʩʦʣʴʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ, ʧʨʠʤʝʥʷʶʪ 

ʙʝʩʢʦʥʪʘʢʪʥʦʝ, ʢʦʛʜʘ ʨʳʙʘ ʥʝ ʧʨʦʩʘʣʠʚʘʝʪʩʷ. ʅʦ ʵʪʦʪ ʩʧʦʩʦʙ ʪʨʝʙʫʝʪ 

ʪʱʘʪʝʣʴʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʧʘʜʘʥʠʷ 

ʨʘʩʩʦʣʘ ʥʘ ʨʳʙʫ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʚʤʝʩʪʦ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʧʨʠʤʝʥʷʶʪ ʭʣʦʨʠʜ 

ʤʘʛʥʠʷ ʠʣʠ ʢʘʣʴʮʠʷ. ʇʦʧʘʜʘʥʠʝ ʢʘʧʝʣʴ ʨʘʩʩʦʣʘ ʧʨʠʜʘʝʪ ʨʳʙʝ ʛʦʨʴʢʦ- ʩʦʣʝʥʳʡ 

ʚʢʫʩ. 

 

ʂʨʠʦʛʝʥʥʳʡ ʩʧʦʩʦʙ ʟʘʤʦʨʘʞʠʚʘʥʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʨʠʦʛʝʥʥʳʡ ʩʧʦʩʦʙ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʞʠʜʢʦʛʦ 

ʭʣʘʜʘʛʝʥʪʘ) ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ ʨʷʜʝ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. 

ʅʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʢʨʠʦʛʝʥʥʳʤ ʭʣʘʜʘʛʝʥʪʦʤ ʩʯʠʪʘʝʪʩʷ ʞʠʜʢʠʡ ʘʟʦʪ 

ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʭʠʤʠʯʝʩʢʦʡ ʠʥʝʨʪʥʦʩʪʠ ʠ ʥʝʪʦʢʩʠʯʥʦʩʪʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʨʳʙʥʳʭ ʧʨʦʜʫʢʪʦʚ ʪʦʣʱʠʥʦʡ 1-3 ʩʤ ʩʦʩʪʘʚʣʷʝʪ 6-15 ʤʠʥ. 

ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʣʴʜʘ ʚ ʪʢʘʥʠ, ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʝʨʴ ʤʘʩʩʳ ʧʨʠ 

ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʠ ʪʢʘʥʝʚʦʛʦ ʩʦʢʘ ʧʨʠ ʨʘʟʤʦʨʘʞʠʚʘʥʠʠ. ʅʝʜʦʩʪʘʪʦʢ ï ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ ʘʟʦʪʘ. 

ɺ ɸʥʛʣʠʠ, ʉʐɸ ʧʦʣʫʯʠʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʨʳʙʳ ʩ 

ʧʦʤʦʱʴʶ ʞʠʜʢʦʛʦ ʭʣʘʜʦʥʘ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ï ʥʝʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ. 

ɺ ɻʝʨʤʘʥʠʠ ʜʣʷ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʤʦʨʝʧʨʦʜʫʢʪʦʚ ʧʨʠʤʝʥʷʶʪ ʪʫʥʥʝʣʴʥʳʝ 

ʤʦʨʦʟʠʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʞʠʜʢʦʤ ʜʠʦʢʩʠʜʝ ʫʛʣʝʨʦʜʘ.  
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ʇʦʩʣʝ ʦʪʪʘʠʚʘʥʠʷ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʚʢʫʩ ʧʨʦʜʫʢʪʦʚ ʦʩʪʘʶʪʩʷ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʤʠ, ʪʘʢ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʝʨʠ ʪʢʘʥʝʚʦʛʦ ʩʦʢʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʦʙʨʘʟʫʝʪʩʷ ʟʘʱʠʪʥʘʷ 

ʦʙʦʣʦʯʢʘ ʠʟ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʢʦʪʦʨʘʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʪʝʢʘʥʠʶ 

ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʫʛʥʝʪʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʘʢʪʝʨʠʡ. 

 

ɻʣʘʟʠʨʦʚʘʥʠʝ ʨʳʙʳ 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʦʭʨʘʥʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʝʝ ʧʦʜʚʝʨʛʘʶʪ ʛʣʘʟʠʨʦʚʘʥʠʶ, ʪ. ʝ. 

ʧʨʦʮʝʩʩʫ ʥʘʤʦʨʘʞʠʚʘʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʨʳʙʳ ʪʦʥʢʦʡ (2-4 ʤʤ) ʣʝʜʷʥʦʡ 

ʢʦʨʦʯʢʠ. ɻʣʘʟʫʨʴ ʧʨʝʜʦʭʨʘʥʷʝʪ ʨʳʙʫ ʦʪ ʫʩʫʰʢʠ, ʦʢʠʩʣʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ 

ʚʦʟʜʫʭʘ, ʧʦʪʝʨʠ ʘʨʦʤʘʪʘ ʠ ʮʚʝʪʘ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʣʷ ʛʣʘʟʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʝʩʥʫʶ ʚʦʜʫ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʨʩʢʦʡ ʚʦʜʳ ʛʣʘʟʫʨʴ ʧʦʣʫʯʘʝʪʩʷ 

ʨʳʭʣʦʡ, ʥʝʧʨʦʯʥʦʡ ʚʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʚ ʥʝʡ ʩʦʣʠ. ɼʣʷ ʟʘʤʝʜʣʝʥʠʷ ʦʢʠʩʣʝʥʠʷ 

ʞʠʨʘ ʨʳʙʳ ʚ ʚʦʜʫ ʧʝʨʝʜ ʛʣʘʟʠʨʦʚʘʥʠʝʤ ʜʦʙʘʚʣʷʶʪ ʘʥʪʠʦʢʠʩʣʠʪʝʣʠ: ʣʠʤʦʥʥʫʶ, 

ʘʩʢʦʨʙʠʥʦʚʫʶ ʢʠʩʣʦʪʳ, ʛʣʶʪʘʤʠʥʘʪ ʥʘʪʨʠʷ ʚ ʢʦʣʠʯʝʩʪʚʘʭ 0,1ï0,2 %. ʆʜʥʘʢʦ 

ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʛʣʘʟʠʨʦʚʘʥʠʶ ʤʦʨʩʢʦʡ ʚʦʜʦʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʘʥʪʠʩʝʧʪʠʢʦʚ. 

ʇʝʨʝʜ ʛʣʘʟʠʨʦʚʘʥʠʝʤ ʨʳʙʫ ʚ ʘʧʧʘʨʘʪʘʭ ʦʭʣʘʞʜʘʶʪ ʧʨʠ ʧʦʤʦʱʠ ʙʘʪʘʨʝʡ 

ʠʣʠ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʩ ʯʠʩʪʳʤ ʜʨʦʙʣʝʥʳʤ ʣʴʜʦʤ ʜʦ ʧʦʣʥʦʛʦ ʝʛʦ ʪʘʷʥʠʷ. ʇʨʠ 

ʛʣʘʟʠʨʦʚʘʥʠʠ ʚʨʫʯʥʫʶ ʟʘʤʦʨʦʞʝʥʥʫʶ ʨʳʙʫ 2-3 ʨʘʟʘ ʧʦʛʨʫʞʘʶʪ ʚ 

ʦʭʣʘʞʜʝʥʥʫʶ ʜʦ 1-3 Áʉ ʚʦʜʫ ʥʘ 5-10 ʩ ʩ ʧʝʨʝʨʳʚʦʤ 10-12 ʩ ʜʣʷ ʟʘʤʝʨʟʘʥʠʷ ʚʦʜʳ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʳʙʳ. ʇʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʧʦʛʨʫʞʝʥʠʷ ʚ ʚʦʜʫ ʨʳʙʫ ʚʳʜʝʨʞʠʚʘʶʪ 

ʥʘ ʚʦʟʜʫʭʝ ʥʝ ʤʝʥʝʝ 1 ʤʠʥ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʣʝʜʷʥʦʡ ʛʣʘʟʫʨʠ, ʟʘʪʝʤ 

ʫʧʘʢʦʚʳʚʘʶʪ. ɻʣʘʟʫʨʴ ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʠʜ ʣʝʜʷʥʦʡ ʢʦʨʦʯʢʠ, ʨʘʚʥʦʤʝʨʥʦ 

ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴ ʨʳʙʳ (ʙʣʦʢʘ), ʠ ʥʝ ʜʦʣʞʥʘ ʦʪʩʪʘʚʘʪʴ ʧʨʠ ʣʝʛʢʦʤ 

ʧʦʩʪʫʢʠʚʘʥʠʠ. ɼʣʷ ʟʘʤʝʜʣʝʥʠʷ ʩʫʙʣʠʤʘʮʠʠ ʛʣʘʟʫʨʠ ʚ ʚʦʜʫ ʜʦʙʘʚʣʷʶʪ 

ʘʣʴʛʠʥʘʪʳ ʠʣʠ ʧʦʣʠʤʝʨʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʠʩʧʘʨʝʥʠʷ ʛʣʘʟʫʨʠ 

ʦʙʨʘʟʫʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʥʢʫʶ ʧʣʝʥʢʫ, ʫʩʪʦʡʯʠʚʫʶ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ ʤʘʣʦʧʨʦʥʠʮʘʝʤʫʶ ʜʣʷ ʧʘʨʦʚ ʚʦʜʳ ʠ ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ. 

ɻʣʘʟʠʨʦʚʘʥʠʶ ʧʨʠʩʫʱʠ ʠ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʥʝʧʨʦʯʥʦʩʪʴ ʠ ʙʳʩʪʨʘʷ ʩʫʙʣʠʤʘʮʠʷ ʛʣʘʟʫʨʠ, 

ʧʨʠʚʦʜʷʱʘʷ ʯʝʨʝʟ 3-5 ʤʝʩʷʮʝʚ ʢ ʧʦʣʥʦʤʫ ʦʛʦʣʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʨʳʙʳ. 

 

3.5 ɿʘʤʦʨʘʞʠʚʘʥʠʝ ʨʳʙʳ ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʤʝʪʦʜ 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ 

ʆʩʥʦʚʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʦʡ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 

ʩʚʝʞʝʤʦʨʦʞʝʥʘʷ ʨʳʙʘ (ʨʳʙʘ ʤʦʨʦʞʝʥʘʷ, ʩʧʝʮʨʘʟʜʝʣʢʠ, ʬʠʣʝ). ʈʳʥʦʢ 

ʟʘʤʦʨʦʞʝʥʥʳʭ ʨʳʙʦʧʨʦʜʫʢʪʦʚ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʙʳʩʪʨʦʨʘʩʪʫʱʠʤ ʩʝʢʪʦʨʘʤ 

ʨʳʙʦʧʝʨʝʨʘʙʦʪʢʠ. ʀʭ ʜʦʣʷ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʠʱʝʚʦʡ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 

ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʣʘ ʥʘ ʥʘʯʘʣʦ 2004 ʛ. 73,2 %. ʇʨʠʯʝʤ ʧʦ ʧʨʦʛʥʦʟʘʤ 

ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ. 

ɼʦʣʷ ʚʩʝʭ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʨʘʮʠʦʥʝ ʨʦʩʩʠʷʥ ʩʦʩʪʘʚʣʷʝʪ 15 %, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ɽʚʨʦʧʝ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 50 %. 
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ɺ ʦʙʱʝʤ ʚʳʧʫʩʢʝ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ ʠʜʝʪ ʩʥʠʞʝʥʠʝ ʚʳʧʫʩʢʘ ʨʘʟʜʝʣʘʥʥʦʡ 

ʤʦʨʦʞʝʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʚ 1990 ʛ. ï 62,9 %, ʚ 2003 ʛ. ï 38,9 %, ʚ 2016 ʛ. ï 19,3 %). 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʥʘʨʘʱʠʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʬʠʣʝ, ʩʧʨʦʩ ʠ ʩʳʨʴʝ ʜʣʷ ʵʪʦʛʦ 

ʠʤʝʶʪʩʷ. ʅʘʙʣʶʜʘʝʪʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʦʚʳʰʝʥʠʷ ʩʧʨʦʩʘ ʥʘ 

ʧʨʦʜʫʢʮʠʶ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʧʝʨʝʨʘʙʦʪʢʠ. ʇʦʪʨʝʙʠʪʝʣʝʡ ʠʥʪʝʨʝʩʫʝʪ 

ʚʥʝʰʥʠʡ ʚʠʜ ʧʨʦʜʫʢʮʠʠ, ʧʦʵʪʦʤʫ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠ ʧʦʩʪʘʚʱʠʢʠ ʜʦʣʞʥʳ ʙʦʣʝʝ 

ʚʥʠʤʘʪʝʣʴʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ ʙʨʝʥʜʠʨʦʚʘʥʠʶ ʧʨʦʜʫʢʮʠʠ. 

ɿʘʤʦʨʘʞʠʚʘʥʠʝ ʨʳʙʳ ʢʘʢ ʤʝʪʦʜ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʝʨʝʚʦʜʝ ʤʳʰʝʯʥʦʛʦ ʩʦʢʘ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ (ʚ ʣʜy). ɿʘʤʦʨʦʞʝʥʥʦʡ 

ʥʘʟʳʚʘʶʪ ʨʳʙʫ, ʠʤʝʶʱʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʪʦʣʱʝ ʤʳʰʮ -8 ʦ ʉ ʠ ʥʠʞʝ. ʈʳʙʘ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʪʝʣʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ -1 ʜʦ -8 ʦ ʉ ʥʘʟʳʚʘʝʪʩʷ ʧʦʜʤʦʨʦʞʝʥʥʦʡ. 

ɿʘʤʦʨʘʞʠʚʘʥʠʝ ʢʘʢ ʩʧʦʩʦʙ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʨʠʥʮʠʧʘ ʘʥʘʙʠʦʟʘ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ, ʘ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ (ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ) ʟʘʤʝʜʣʷʶʪʩʷ, ʪʘʢ ʢʘʢ ʦʪʩʫʪʩʪʚʫʶʪ ʨʘʩʪʚʦʨʳ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʢʨʠʩʪʘʣʣʳ ʣʴʜʘ ʩʦʟʜʘʶʪ ʩʠʣʴʥʦʝ ʦʩʤʦʪʠʯʝʩʢʦʝ 

ʜʘʚʣʝʥʠʝ ʚʥʫʪʨʠ ʢʣʝʪʦʢ ʪʢʘʥʝʡ. 

ʉʢʦʨʦʩʪʴ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʚʣʠʷʝʪ ʥʘ ʭʘʨʘʢʪʝʨ ʢʨʠʩʪʘʣʣʦʦʙʨʘʟʦʚʘʥʠʷ 

(ʨʘʟʤʝʨʳ, ʬʦʨʤʫ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʩʪʘʣʣʦʚ) ʠ ʥʘ ʛʣʫʙʠʥʫ ʧʦʩʣʝʜʫʶʱʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ, ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʮʠʠ. 

ʏʝʤ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʝʝ ʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʪʝʤ ʙʦʣʴʰʝ ʦʪʤʠʨʘʝʪ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ. ɻʠʙʝʣʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʚʩʣʝʜʩʪʚʠʝ ʜʘʚʣʝʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʣʴʜʘ ʥʘ ʢʣʝʪʢʫ ʠʟʚʥʝ, 

ʪʘʢ ʠ ʚʩʣʝʜʩʪʚʠʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʚʣʘʛʠ ʚʥʫʪʨʠ ʢʣʝʪʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚrh ʝʥʠʶ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʢʣʝʪʦʢ 

ʢʨʠʩʪʘʣʣʘʤʠ ʣʴʜʘ. ʇʨʠʯʤy ʦʜʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʯʠʪʘʶʪ ʚʥʝʢʣʝʪʦʯʥʫʶ ʢʨʠʩʪʘʣʣʠʟʘʮʠʶ, ʜʨʫʛʠʝ ʥʘ ʧʝʨʚʦʝ 

ʤʝʩʪʦ ʚʳʜʚʠʛʘʶʪ ʚʥʫʪʨʠʢʣʝʪʦʯʥʫʶ ʢʨʠʩʪʘʣʣʠʟʘʮʠʶ ʣʴʜʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ 

ʨʘʟʨʫʰʘʝʪʩʷ ʪʦʥʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʪʦʧʣʘʟʤʳ. 

ʆʜʥʘʢʦ ʜʣʷ ʚʩʢʨʳʪʠʷ ʤʝʭʘʥʠʟʤʘ ʛʠʙʝʣʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʝʦʙʭʦʜʠʤ 

ʫʯʝʪ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʚʧʣʦʪʴ ʜʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʢʠ ʠ ʝʝ ʬʦʨʤʳ. 

ʅʘʧʨʠʤʝʨ, ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʰʘʨʦʚʠʜʥʘʷ ʬʦʨʤʘ ʢʣʝʪʢʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʨʯʘ ʤʝʜʣʝʥʥʦ 

ʟʘʤʦʨʦʞʝʥʥʦʡ ʨʳʙʳ ʥʘʩʪʫʧʘʝʪ ʨʘʥʴʰʝ, ʯʝʤ ʙʳʩʪʨʦ ʟʘʤʦʨʦʞʝʥʥʦʡ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʪʢʘʥʝʡ ʨʳʙʳ ʢʨʫʧʥʳʤʠ 

ʚʥʝʢʣʝʪʦʯʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʣʴʜʘ, ʦʙʨʘʟʫʶʱʠʤʠʩʷ ʧʨʠ ʤʝʜʣʝʥʥʦʤ 

ʟʘʤʦʨʘʞʠʚʘʥʠʠ. 

ʇʨʦʮʝʩʩ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʨʳʙʳ ʚʳʟʳʚʘʝʪ ʛʠʙʝʣʴ 60-90 % ʩʦʜʝʨʞʘʱʝʡʩʷ 

ʤʠʢʨʦʬʣʦʨʳ. ʏʝʤ ʙʦʣʴʰʝ ʥʘʯʘʣʴʥʘʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʨʳʙʳ ʜʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ, 

ʪʝʤ ʙʦʣʴʰʝ ʚʳʞʠʚʰʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʙʩʝʤʝʥʝʥʥʦʩʪʴ ʧʦʩʣʝ 

ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʯʘʩʪʦ ʩʦʩʪʘʚʣʷʝʪ 103-104 ʢʣʝʪʦʢ ʚ 1 ʛ. 

ɻʠʙʝʣʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʟʘʤʦʨʘʞʠʚʘʥʠʷ 

ʨʳʙʳ, ʪʘʢ ʠ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʭʨʘʥʝʥʠʠ. ʍʨʘʥʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʜʘʣʴʥʝʡʰʝʡ ʧʦʩʪʝʧʝʥʥʦʡ ʛʠʙʝʣʴʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʜʥʘʢʦ ʧʦʣʥʦʡ 

ʩʪʝʨʠʣʴʥʦʩʪʠ ʥʠʢʦʛʜʘ ʥʘ ʥʘʩʪʫʧʘʝʪ.  
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ʅʘʧʨʠʤʝʨ, ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʤʦʨʦʞʝʥʦʡ ʨʳʙʳ, ʫʧʘʢʦʚʘʥʥʦʡ ʚ ʧʣʝʥʢʫ ʠ 

ʧʝʨʛʘʤʝʥʪ ʥʘ 5-7 ʤʝʩʷʮʝʚ ʭʨʘʥʝʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -18 ÁC, ʢʦʣʝʙʣʝʪʩʷ ʦʪ 

ʝʜʠʥʠʮ ʜʦ ʪʳʩʷʯ ʢʣʝʪʦʢ ʚ 1 ʛ. 

ʈʘʟʤʦʨʘʞʠʚʘʥʠʝ ʟʘʚʝʨʰʘʝʪ ʧʨʦʮʝʩʩ ʭʦʣʦʜʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʳʙʳ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʨʳʙʳ ʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʙʳʩʪʨʦʝ 

ʨʘʟʤʦʨʘʞʠʚʘʥʠʝ. ɽʛʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʚʦʜʝ, ʚ ʨʘʩʪʚʦʨʘʭ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ ʠ ʥʘ 

ʚʦʟʜʫʭʝ, ʚʦ ʣʴʜʫ, ʩ ʧʦʤʦʱʴʶ ʉɺʏ-ʵʥʝʨʛʠʠ, ʠʥʬʨʘʢʨʘʩʥʳʤʠ ʣʫʯʘʤʠ, 

ʫʣʴʪʨʘʟʚʫʢʦʤ, ʵʣʝʢʪʨʦʪʦʢʦʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ. ʉʘʤ ʧʨʦʮʝʩʩ 

ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ, ʢʘʢ ʠ ʟʘʤʦʨʘʞʠʚʘʥʠʷ, ʜʝʡʩʪʚʫʝʪ ʛʫʙʠʪʝʣʴʥʦ ʥʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʦʩʦʙʝʥʥʦ ʤʝʜʣʝʥʥʦʝ ʦʪʪʘʠʚʘʥʠʝ. 

ʇʦʩʣʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʫʩʠʣʠʚʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʪʢʘʥʝʚʳʭ ʬʝʨʤʝʥʪʦʚ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺʳʪʝʢʘʶʱʠʡ ʩʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʤʦʨʦʞʝʥʥʘʷ 

ʨʳʙʘ ʧʦʨʪʠʪʩʷ ʙʦʣʝʝ ʙʳʩʪʨʦ, ʯʝʤ ʦʭʣʘʞʜʝʥʥʘʷ. 
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ɿɸʂʃʖʏɽʅʀɽ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʘ ʧʣʘʥʠʨʦʚʢʘ ʭʦʣʦʜʠʣʴʥʠʢʘ 

ʨʳʙʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʘʫʥʜʥʘʷ ʥʘʩʦʩʥʦ-ʮʠʨʢʫʣʷʮʠʦʥʥʘʷ ʩʭʝʤʘ ʥʘ ʜʚʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʢʠʧʝʥʠʷ t01 = -10 ÁC, t02 = -30 ÁC. 

ɺ ʩʭʝʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʭʦʣʦʜʠʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ. 

ɺ ʢʘʤʝʨʘʭ ʭʨʘʥʝʥʠʷ ʟʘʤʦʨʦʞʝʥʥʦʡ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʚʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʠ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʢʘʤʝʨʝ, ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ 

ʧʨʦʜʫʢʪʦʚ ʢ ʚʦʟʜʫʭʫ ʧʨʠ ʠʭ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ, ʤʘʣʫʶ ʘʤʤʠʘʢʦʸʤʢʦʩʪʴ, 

ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ɺ ʩʧʝʮʠʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʩʩʤʦʪʨʝʥ ʘʥʘʣʠʟ ʩʧʦʩʦʙʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ 

ʭʦʣʦʜʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʳʙʳ. 

ʇʨʦʝʢʪ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʠʢʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 60 ʪʦʥʥ ʚ ʩʫʪʢʠ ʚ ʛʦʨʦʜʝ ʂʘʣʠʥʠʥʛʨʘʜʝ ʚʳʧʦʣʥʝʥ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʭʦʣʦʜʠʣʴʥʠʢʦʚ. ʍʦʣʦʜʠʣʴʥʠʢ ʥʘʧʨʘʚʣʝʥ ʥʘ ʢʨʫʛʣʦʛʦʜʠʯʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʂʘʣʠʥʠʥʛʨʘʜʘ ʠ ʧʨʠʛʦʨʦʜʘ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʝʡ. 
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