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ʂʆʅʊʈʆʃʔ ʇʃʆʊʅʆʉʊʀ ʇʆʉɸɼʂʀ ʄʋʌʊʓ ʈʆʊʆʈʆɺ ʊʋʈɹʆɸɻʈɽɻɸʊɸ 

ɼ. ɺ. ʊɸʈɸɼɸʁ, ɼ. ʄ. ʇʆʇʆɺ, ɺ. ʅ. ʍʆʍʃʆɺ, ʀ. ɺ. ʇʈʆʍʆʈʆɺ 

(ɸʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʜʚʘʞʜʳ ʦʨʜʝʥʘ ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ 

ʊʝʧʣʦʪʝʭʥʠʯʝʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

ʇʦʩʘʜʢʘ ʧʦʣʫʤʫʬʪʳ ʥʘ ʚʘʣ ʨʦʪʦʨʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʳʤ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʤ 

ʤʝʨʦʧʨʠʷʪʠʝʤ ʧʨʠ ʨʝʤʦʥʪʝ. ʆʩʣʘʙʣʝʥʠʝ ʧʦʩʘʜʢʠ ʧʦʣʫʤʫʬʪʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʥʦʡ 

ʚʠʙʨʘʮʠʠ ʪʫʨʙʦʘʛʨʝʛʘʪʘ ʠ ʝʛʦ ʧʦʚʨʝʞʜʝʥʠʶ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʧʨʘʢʪʠʢʝ ʨʝʤʦʥʪʘ ʠ ʤʦʥʪʘʞʘ 

ʦʧʝʨʘʮʠʠ ʧʦ ʧʨʦʚʝʨʢʝ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʧʦʣʫʤʫʬʪʳ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʪʨʝʙʫʶʪ ʝʝ ʩʥʷʪʠʝ 

ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʫʩʪʘʥʦʚʢʫ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʧʦʣʫʤʫʬʪʳ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʩʤʝʱʝʥʠʝʤ ʠ ʠʟʣʦʤʦʤ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ 

ʧʦʣʫʤʫʬʪʳ ʙʝʟ ʝʝ ʩʥʷʪʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦ ʩʦʟʜʘʥʠʶ ʩʪʘʪʠʯʝʩʢʠʭ 

ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʠʣʠʡ ʥʘ ʧʦʣʫʤʫʬʪʫ ʨʦʪʦʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʨʙʦʘʛʨʝʛʘʪ, ʤʫʬʪʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʧʦʣʫʤʫʬʪʘ, ʚʠʙʨʘʮʠʷ, ʚʘʣʦʧʨʦʚʦʜ, ʨʦʪʦʨ, 

ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ 

ʇʨʦʚʝʨʢʘ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʧʦʣʫʤʫʬʪ ʨʦʪʦʨʦʚ ʧʨʠ ʤʦʥʪʘʞʝ ʠ ʨʝʤʦʥʪʝ 

ʇʦʩʘʜʢʘ ʧʦʣʫʤʫʬʪʳ ʥʘ ʚʘʣ ʨʦʪʦʨʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʳʤ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʤ 

ʤʝʨʦʧʨʠʷʪʠʝʤ ʧʨʠ ʨʝʤʦʥʪʝ. ʆʩʣʘʙʣʝʥʠʝ ʧʦʩʘʜʢʠ ʧʦʣʫʤʫʬʪʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʥʦʡ 

ʚʠʙʨʘʮʠʠ ʪʫʨʙʦʘʛʨʝʛʘʪʘ ʠ ʝʛʦ ʧʦʚʨʝʞʜʝʥʠʶ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʧʝʨʘʮʠʠ ʧʦ ʧʨʦʚʝʨʢʝ 

ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʧʦʣʫʤʫʬʪʳ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʪʨʝʙʫʶʪ ʝʝ ʩʥʷʪʠʝ ʠ 

ʧʦʩʣʝʜʫʶʱʫʶ ʫʩʪʘʥʦʚʢʫ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʧʦʣʫʤʫʬʪʳ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʩʤʝʱʝʥʠʝʤ ʠ ʠʟʣʦʤʦʤ [1, 2].  

ɺ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ [2] ʦʧʠʩʘʥ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ 

ʧʦʣʫʤʫʬʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʘ.  

 

ʈʠʩ. 1. ʇʨʦʚʝʨʢʘ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʧʦʣʫʤʫʬʪ ʩ ʧʦʤʦʱʴʶ ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʘ 



 

 

XIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

 

 

4 

 

ʉʦʛʣʘʩʥʦ [2], çɼʣʷ ʵʪʦʡ ʮʝʣʠ ʧʦʩʣʝ ʩʙʦʣʯʠʚʘʥʠʷ ʧʦʣʫʤʫʬʪ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʩʪʘʥʦʚʢʠ 

ʥʘ ʤʫʬʪʝ ʠ ʥʘ ʚʘʣʫ ʪʨʝʭ ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʜʲʝʤ ʦʜʥʦʛʦ ʠʟ ʨʦʪʦʨʦʚ, ʟʘʩʪʨʦʧʣʝʥʥʦʛʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʢʦʣʦ ʤʫʬʪʳ, ʜʦ ʦʪʨʳʚʘ ʦʙʦʠʭ ʨʦʪʦʨʦʚ ʦʪ ʚʢʣʘʜʳʰʝʡ ʧʦʜʰʠʧʥʠʢʦʚ. ɽʩʣʠ 

ʨʘʟʥʠʮʘ ʚ ʧʦʢʘʟʘʥʠʷʭ ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʠ ʜʚʫʭ ʧʦʣʦʞʝʥʠʷʭ ʨʦʪʦʨʘ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʜʥʦ ʦʪ 

ʜʨʫʛʦʛʦ ʥʘ 90Á, ʧʨʝʚʳʰʘʝʪ 0,01ï0,03 ʤʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʧʦʣʫʤʫʬʪ 

ʧʦʩʣʝ ʩʥʷʪʠʷ ʠʭ ʩ ʚʘʣʘè. ʈʘʩʯʝʪʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [3] ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʪʦʜ 

ʨʘʙʦʪʦʩʧʦʩʦʙʝʥ ʧʨʠ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʥʘʪʷʛʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝ ʙʦʣʝʝ 0,02 ʤʤ ʥʘ 

ʨʘʜʠʫʩ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ ʤʝʪʦʜ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘ ʢʘʢʦʡ ʠʤʝʥʥʦ ʠʟ ʜʚʫʭ ʧʦʣʫʤʫʬʪ 

ʚʳʷʚʣʝʥ ʜʝʬʝʢʪ.  

ʂʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʤʝʪʦʜ ʧʨʦʚʝʨʢʠ ʥʘʪʷʛʘ ʧʦʣʫʤʫʬʪʳ ɸʆ çɺʊʀè ʨʘʟʨʘʙʦʪʘʣ ʨʝʰʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʡ. ʇʝʨʚʦʝ ʨʝʰʝʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ 

ʥʘ ʩʪʘʪʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ ʧʦʣʫʤʫʬʪʳ ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺʪʦʨʦʝ ʨʝʰʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ 

ʢʦʥʪʨʦʣʝ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʩʠʩʪʝʤʳ çʧʦʣʫʤʫʬʪʘ-ʚʘʣè. 

 

ʇʨʦʚʝʨʢʘ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʧʦʣʫʤʫʬʪ ʨʦʪʦʨʦʚ ʧʫʪʝʤ ʧʨʠʣʦʞʝʥʠʷ 

ʧʦʩʪʦʷʥʥʦʡ ʦʩʝʚʦʡ ʩʠʣʳ ʧʦ ʤʝʪʦʜʠʢʝ ɸʆ çɺʊʀè 

ɼʣʷ ʘʥʘʣʠʟʘ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʠʢ ʢʦʥʪʨʦʣʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ 

ʩʠʩʪʝʤʳ çʧʦʣʫʤʫʬʪʘ-ʚʘʣè. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʣʫʤʫʬʪʳ ʠ ʚʘʣʘ ʙʳʣʘ ʵʢʩʧʦʨʪʠʨʦʚʘʥʘ ʚ 

ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʳʡ ʨʘʩʯʝʪʥʳʡ ʢʦʤʧʣʝʢʩ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ð ʵʪʦ ʩʝʪʦʯʥʳʡ ʤʝʪʦʜ ʯʠʩʣʝʥʥʦʛʦ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʚ ʢʦʪʦʨʳʭ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʠʩʭʦʜʥʳʭ ʢʨʘʝʚʳʭ ʟʘʜʘʯ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʘʨʠʘʮʠʦʥʥʳʭ ʠʣʠ ʧʨʦʝʢʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʝʯʥʦʤʝʨʥʳʭ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʚʳʙʨʘʥʥʦʡ ʩʝʪʢʦʡ. 

 

ʈʠʩ. 1. ʄʦʜʝʣʴ ʧʦʣʫʤʫʬʪʳ ʈʅɼ 
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ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʚʘʜʨʘʪʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ 

ʫʟʣʘʤʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʳʣ ʩʤʦʜʝʣʠʨʦʚʘʥ ʧʨʦʮʝʩʩ ʧʦʩʘʜʢʠ ʧʦʣʫʤʫʬʪʳ ʥʘ ʚʘʣ [4, 5]. 

ʇʦʩʘʜʢʠ ʤʦʜʝʣʠʨʦʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ çpinballè. ʄʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʤ ʘʥʘʣʠʟʝ. ʉʫʪʴ 

ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʣʘʩʪʠ ʚʦʢʨʫʛ ʵʣʝʤʝʥʪʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʟʳʚʘʝʤʦʡ çpinball 

radiusè, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʟʘʜʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʣʦʚʠʷ ʥʘʛʨʫʟʢʠ ʠʣʠ ʢʦʥʪʘʢʪʘ. ʕʪʘ 

ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʛʨʘʥʠʮʫ ʤʝʞʜʫ çʙʣʠʞʥʝʡè ʠ çʜʘʣʴʥʝʡè ʟʦʥʦʡ ʦʪʢʨʳʪʦʛʦ ʩʦʩʪʦʷʥʠʷ 

(ʦʪʢʨʳʪʦʛʦ ʢʦʥʪʘʢʪʘ). çPinball radiusè ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʜʦʧʫʩʪʠʤʳʡ ʟʘʟʦʨ ʠʣʠ ʚʝʣʠʯʠʥʫ 

ʚʟʘʠʤʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʠ ʟʘʤʢʥʫʪʦʤ ʢʦʥʪʘʢʪʝ. ɺ ʥʘʰʝʡ ʤʦʜʝʣʠ çpinball 

radiusè ʟʘʜʘʝʪʩʷ ʚʨʫʯʥʫʶ ʠ ʨʘʚʝʥ ʟʥʘʯʝʥʠʶ ʧʦʩʘʜʢʠ ʧʦʣʫʤʫʬʪʳ ʥʘ ʚʘʣ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ 

ʨʘʩʩʯʠʪʘʥʥʳʡ ʩʪʘʪʫʩ ʢʦʥʪʘʢʪʘ: ʢʨʘʩʥʳʤ ʚʳʜʝʣʝʥʘ ʟʦʥʘ, ʛʜʝ ʧʨʦʠʟʦʰʣʦ çʧʨʠʣʠʧʘʥʠʝè 

ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʨʘʥʞʝʚʳʤ ʚʳʜʝʣʝʥʘ ʟʦʥʘ, ʛʜʝ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʩʢʦʣʴʞʝʥʠʝ 

ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʦʩʘʜʢʝ ʤʫʬʪʘ ʩʪʷʛʠʚʘʝʪʩʷ 

ʢ ʩʨʝʜʥʝʤʫ ʩʝʯʝʥʠʶ ʠ ʰʧʦʥʢʘʤ. 

 

ʈʠʩ. 2. ʉʪʘʪʫʩ ʢʦʥʪʘʢʪʘ ʧʦʣʫʤʫʬʪʳ ʠ ʚʘʣʘ 

ɼʘʣʝʝ ʨʝʰʘʣʘʩʴ ʘʥʘʣʦʛʠʯʥʘʷ ʟʘʜʘʯʘ ʜʣʷ ʩʣʫʯʘʷ ʯʘʩʪʠʯʥʦʛʦ ʧʨʠʣʝʛʘʥʠʷ ʤʫʬʪʳ ʢ ʚʘʣʫ. ʀʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʝʣʠʯʠʥʳ ʢʦʥʪʘʢʪʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠʤʝʝʪ ʣʠʥʝʡʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʘʜʠʘʣʴʥʦʛʦ ʥʘʪʷʛʘ. ɿʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʢʦʥʪʘʢʪʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ ʧʣʦʱʘʜʠ 

ʢʦʥʪʘʢʪʘ ʦʯʝʥʴ ʩʣʘʙʦ ʚʳʨʘʞʝʥʘ ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʨʘʟʣʠʯʥʳʤʠ ʢʨʘʝʚʳʤʠ ʵʬʬʝʢʪʘʤʠ. 

ʄʝʪʦʜ ʢʦʥʪʨʦʣʷ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʣʦʞʝʥʠʠ ʧʦʩʪʦʷʥʥʦʡ ʩʪʘʪʠʯʝʩʢʦʡ ʩʠʣʳ ʚʜʦʣʴ ʦʩʠ ʚʘʣʘ ʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʬʣʘʥʮʫ ʧʦʣʫʤʫʬʪʳ. ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʣʝʞʠʪ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʧʨʠ 

ʧʨʠʣʦʞʝʥʠʠ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʥʘʪʷʛʝ ʠʣʠ ʫʤʝʥʴʰʝʥʥʦʡ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ 

ʧʦʣʫʤʫʬʪʘ ʙʫʜʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʘʣʘ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʷʭ 

ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʠ ʢ ʢʦʣʦʜʮʘʤ ʦʪʚʝʨʩʪʠʡ ʧʦʜ ʙʦʣʪʳ 

ʧʨʠʢʣʘʜʳʚʘʣʘʩʴ ʦʩʝʚʘʷ ʩʠʣʘ. ʉʠʣʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʦʰʘʛʦʚʦ ʜʦ ʤʦʤʝʥʪʘ ʩʦʩʢʘʣʴʟʳʚʘʥʠʷ 

ʧʦʣʫʤʫʬʪʳ ʩ ʚʘʣʘ. ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʤʫʬʪʳ ʩ ʥʘʪʷʛʦʤ 0,5õ0,6 ʤʤ ʥʘ ʜʠʘʤʝʪʨ ʠ ʧʣʦʱʘʜʴʶ 

ʢʦʥʪʘʢʪʘ 70ï75 % ʧʨʠ ʧʨʠʣʦʞʝʥʠʠ 200 ʪʦʥʥ ʩʠʣʳ ʥʝ ʩʜʚʠʥʝʪʩʷ ʩ ʤʝʩʪʘ ʧʦʩʘʜʢʠ. ɽʩʣʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʪʨʦʣʷ ʚʳʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʥʘʪʷʛ, ʦʧʝʨʘʮʠʶ ʧʦʩʘʜʢʠ ʧʦʣʫʤʫʬʪʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʪʦʨʠʪʴ. 



 

 

XIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 
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ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʜʣʷ 100 % ʧʨʠʣʝʛʘʥʠʷ ʧʦʣʫʤʫʬʪʳ ʩʠʣʘ ʩʪʨʘʛʠʚʘʥʠʷ ʧʦʣʫʤʫʬʪʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʙʦʣʝʝ 300 ʪʩ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʩʠʣʳ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʩʪʷʛʠʚʘʥʠʷ ʧʦʣʫʤʫʬʪʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠʣʝʛʘʥʠʷ ʨʦʪʦʨʘ. 

 

ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʩʠʣʳ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʩʪʷʛʠʚʘʥʠʷ ʧʦʣʫʤʫʬʪʳ 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʦʣʫʤʫʬʪʘʤ ʨʦʪʦʨʦʚ ʅɼ ʪʫʨʙʠʥʳ ʂ-300-240 ʃʄɿ. ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʟʘʜʘʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʦʩʝʚʦʡ ʩʠʣʳ ʜʣʷ ʪʫʨʙʦʘʛʨʝʛʘʪʘ ʂ-300-

240 ʃʄɿ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4. 

ʋʩʪʨʦʡʩʪʚʦ ʩʦʜʝʨʞʠʪ ʧʣʘʥʰʘʡʙʫ (ʧ. 4), ʟʘʢʨʝʧʣʝʥʥʫʶ ʥʘ ʧʦʣʫʤʫʬʪʝ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʰʧʠʣʴʢʘʤʠ (ʧ. 5). ɺ ʧʨʦʩʚʝʪ ʤʝʞʜʫ ʧʣʘʥʰʘʡʙʦʡ ʠ ʨʦʪʦʨʦʤ ʪʫʨʙʠʥʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʜʦʤʢʨʘʪʳ (ʧ. 3, ʨʠʩ. 4ʘ). ɻʠʜʨʘʚʣʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʧʦʩʪʝʧʝʥʥʦ 

ʨʘʩʪʫʱʫʶ ʩʪʘʪʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʚʘʣ. ʇʘʨʘʣʣʝʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʪʨʦʣʴ ʦʩʝʚʦʛʦ ʩʜʚʠʛʘ 

ʧʦʣʫʤʫʬʪʳ, ʢʦʪʦʨʘʷ ʚʳʩʪʫʧʘʝʪ ʧʦʢʘʟʘʪʝʣʝʤ ʥʝʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ. 

 ʘ)  ʙ) 

ʈʠʩ. 4. ʇʨʠʣʦʞʝʥʠʝ ʦʩʝʚʦʛʦ ʫʩʠʣʠʷ ʢ ʧʦʣʫʤʫʬʪʝ ʨʦʪʦʨʘ: 

ʘ ð ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʦʣʫʤʫʬʪʫ: 1 ð ʚʘʣ; 2 ð ʧʦʣʫʤʫʬʪʘ; 

3 ð ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ; 4 ð ʧʣʘʥʰʘʡʙʘ; 5 ð ʰʧʠʣʴʢʘ; 6 ð ʛʘʡʢʘ; 7 ð ʫʧʦʨ; 

ʙ ð ʄʘʢʝʪ ʫʩʪʨʦʡʩʪʚʘ. 
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ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʠʜʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʧʦʣʫʤʫʬʪʳ 

ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʥʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʪʫʨʙʦʘʛʨʝʛʘʪʘ ʂ-300-240 ʃʄɿ (ʨʠʩ. 4ʙ). ʏʘʩʪʠʯʥʦʝ 

ʧʨʠʣʝʛʘʥʠʝ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ ʧʦʣʫʤʫʬʪʳ ʠ ʚʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʫʪʝʤ ʧʦʰʘʛʦʚʦʛʦ 

ʩʪʷʛʠʚʘʥʠʷ ʧʦʣʫʤʫʬʪʳ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʦʩʣʘʙʣʝʥʥʦʡ 

ʧʦʣʫʤʫʬʪʳ ʥʘ 15 ʠ 30 %. ʇʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ ʚ 70 % ʧʨʠ ʜʘʚʣʝʥʠʠ ʦʢʦʣʦ 

200 ʪʩ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʤʝʱʝʥʠʷ ʧʦ ʯʘʩʦʚʦʤʫ ʠʥʜʠʢʘʪʦʨʫ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʛʨʫʟʢʠ ð 

ʧʦʣʫʤʫʬʪʘ ʩʪʘʣʘ ʩʤʝʱʘʪʴʩʷ ʧʦ ʦʩʠ ʚʘʣʘ. 

ʇʨʦʚʝʨʢʘ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʧʦʣʫʤʫʬʪ ʨʦʪʦʨʦʚ ʧʫʪʝʤ ʧʨʠʣʦʞʝʥʠʷ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʩʠʣʠʷ ʧʦ ʤʝʪʦʜʠʢʝ ɸʆ çɺʊʀè 

ɺʪʦʨʦʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʣʦʞʝʥʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʩʠʣʠʷ ʠ ʘʥʘʣʠʟʘ 

ʚʠʙʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʩʠʩʪʝʤʳ çʧʦʣʫʤʫʬʪʘ-ʚʘʣè. ʅʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʵʪʦʡ ʟʘʜʘʯʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʚʘʣ-ʧʦʣʫʤʫʬʪʘ ʧʨʠ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʥʘʪʷʛʘ ʧʦʣʫʤʫʬʪʳ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʝʨʚʘʷ ʩʦʙʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ ʩʠʩʪʝʤʳ ʧʨʠ 

100 % ʢʦʥʪʘʢʪʝ ʠ ʥʦʤʠʥʘʣʴʥʦʤ ʥʘʪʷʛʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʤʝʨʥʦ 320 ɻʮ. ʇʨʠ ʦʩʣʘʙʣʝʥʠʠ ʥʘʪʷʛʘ 

ʚʝʣʠʯʠʥʘ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʳ ʠʟʤʝʥʷʝʪʩʷ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʪʷʛʘ ʩʦʙʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ 

ʠʟʤʝʥʷʝʪʩʷ ʜʦ 5 ɻʮ.  

 

ʈʠʩ. 5. ʇʝʨʚʘʷ ʬʦʨʤʘ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 

ʫʩʪʨʦʡʩʪʚʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʚʠʙʨʘʪʦʨʘ ʩ ʯʘʩʪʦʪʦʡ ʚʦʟʙʫʞʜʝʥʠʷ ʜʦ 350 ɻʮ. 

ɺʠʙʨʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ 

ʚʠʙʨʦʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʣʫʤʫʬʪʝ ʈʅɼ ʪʫʨʙʠʥʳ ʂ-300-

240 ʃʄɿ. ʂʦʥʪʨʦʣʴ ʠʩʧʳʪʘʥʠʡ ʚʳʧʦʣʥʷʣʩʷ ʥʘ ʤʫʬʪʝ ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʠ ʦʩʣʘʙʣʝʥʥʳʤ ʥʘʪʷʛʦʤ.  



 

 

XIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 
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ʆʧʳʪʥʳʤ ʧʫʪʝʤ ʙʳʣʘ ʧʦʜʦʙʨʘʥʘ ʪʨʘʝʢʪʦʨʠʷ ʥʘʧʨʘʚʣʷʶʱʝʡ ʠ ʜʠʘʤʝʪʨ ʪʝʣʘ ʚʨʘʱʝʥʠʷ 

(ʜʠʩʙʘʣʘʥʩʘ). ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʚʠʙʨʦʚʦʟʙʫʜʠʪʝʣʷ ʜʣʷ ʟʘʜʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʩʠʣʠʷ ʜʣʷ 

ʧʦʣʫʤʫʬʪʳ ʪʫʨʙʦʘʛʨʝʛʘʪʘ ʂ-300-240 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 6. ɼʣʷ ʢʦʥʪʨʦʣʷ ʚʠʙʨʘʮʠʠ 

ʧʦʣʫʤʫʬʪʘ ʙʳʣʘ ʦʩʥʘʱʝʥʘ ʜʘʪʯʠʢʘʤʠ ʢʦʥʪʨʦʣʷ ʚʠʙʨʘʮʠʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʨʝʞʠʤʝ ʠʟʤʝʨʝʥʠʷ 

ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʙʨʦʫʩʢʦʨʝʥʠʷ ʚ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ 200 ɻʮ 

ʜʦ 1000 ɻʮ. 

 

 
ʘ) ʙ) 

 

ʈʠʩ. 6. ʇʨʠʣʦʞʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʩʠʣʠʷ ʢ ʧʦʣʫʤʫʬʪʝ ʨʦʪʦʨʘ: 

ʘ ð ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʫʩʪʨʦʡʩʪʚʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ; 

ʙ ð ʄʘʢʝʪ ʫʩʪʨʦʡʩʪʚʘ: 1 ð ʚʘʣ, 2 ð ʧʦʣʫʤʫʬʪʘ, 3 ð ʢʨʝʧʣʝʥʠʝ, 4 ð ʠʩʪʦʯʥʠʢ ʚʠʙʨʦʚʦʟʙʫʞʜʝʥʠʷ 

ʆʧʳʪʥʳʤ ʧʫʪʝʤ ʜʣʷ ʧʦʣʫʤʫʬʪʳ ʩ ʥʦʤʠʥʘʣʴʥʳʡ ʥʘʪʷʛʦʤ ʙʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʧʝʨʚʘʷ 

ʩʦʙʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 307 ɻʮ. ʀʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʚʠʙʨʘʪʦʨʘ ʠ ʜʘʪʯʠʢʦʚ ʢʦʥʪʨʦʣʷ ʚʠʙʨʘʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ 

ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʚʘʣʫ ʠ ʧʦʣʫʤʫʬʪʝ ʨʦʪʦʨʘ. ʇʦʚʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʦʣʫʤʫʬʪʳ ʥʘ ʚʘʣ 

ʚʳʧʦʣʥʷʣʘʩʴ ʩ ʩʦʟʜʘʥʠʝʤ ʜʝʬʝʢʪʘ ʧʦʩʘʜʢʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʥʘʪʷʛʦʤ. ʀʩʧʳʪʘʥʠʷ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʧʦʚʪʦʨʥʦ, ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʚʠʙʨʘʪʦʨʘ ʠ ʜʘʪʯʠʢʦʚ ʢʦʥʪʨʦʣʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ ʠʟʤʝʥʠʣʘʩʴ ʥʘ 5,5 ɻʮ.  

ɺʳʚʦʜʳ 

1. ʀʟʚʝʩʪʥʳʡ ʤʝʪʦʜ ʧʨʦʚʝʨʢʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʧʦʣʫʤʫʬʪʳ ʜʣʷ ʩʦʙʨʘʥʥʳʭ ʨʦʪʦʨʦʚ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʝʥ ʪʦʣʴʢʦ ʜʣʷ ʤʘʣʳʭ ʟʥʘʯʝʥʠʡ ʥʘʪʷʛʘ, 

ʥʝ ʙʦʣʝʝ 0,02 ʤʤ ʥʘ ʨʘʜʠʫʩ. ʇʨʠ ʪʘʢʦʡ ʚʝʣʠʯʠʥʝ ʥʘʪʷʛʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ çʦʩʚʦʙʦʞʜʝʥʠʝè 



«ʇʨʦʙʣʝʤʳ ʚʠʙʨʘʮʠʠ, ʚʠʙʨʦʥʘʣʘʜʢʠ, ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ»  
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ʧʦʣʫʤʫʬʪʳ ʦʪ ʚʣʠʷʥʠʷ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ ʧʨʠ ʚʨʘʱʝʥʠʠ ʨʦʪʦʨʘ ʩ ʥʦʤʠʥʘʣʴʥʦʡ ʯʘʩʪʦʪʦʡ 

ʚʨʘʱʝʥʠʷ. 

2. ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʘʧʨʦʙʠʨʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʨʢʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʧʦʣʫʤʫʬʪʳ ʜʣʷ 

ʩʦʙʨʘʥʥʦʛʦ ʨʦʪʦʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʫʩʪʨʦʡʩʪʚʘ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʝʪʦʜʠʢ 

ʝʱʸ ʚʝʜʝʪʩʷ, ʥʦ ʫʞʝ ʩʝʡʯʘʩ ʚʠʜʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ. 
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ɺʃʀʗʅʀɽ ʇʋʃʔʉɸʎʀʁ ɼɸɺʃɽʅʀʗ ʅɸ ɺʀɹʈʆʀɿʆʃʀʈʋʖʑʀɽ ʉɺʆʁʉʊɺɸ 

ʂʆʄʇɽʅʉɸʊʆʈʆɺ ʊʈʋɹʆʇʈʆɺʆɼʆɺ ʉ ɾʀɼʂʆʉʊʔʖ 

ʀ ɺʆɿʄʆɾʅʆʉʊʀ ʀʍ ʉʅʀɾɽʅʀʗ ɻɸʉʀʊɽʃʗʄʀ ʇʋʃʔʉɸʎʀʁ ɼɸɺʃɽʅʀʗ 

ʈɸɿʃʀʏʅʆʁ ʂʆʅʉʊʈʋʂʎʀʀ* 

ɸ. ɺ. ʂʀʈʖʍʀʅ1,2, ʆ. ʆ. ʄʀʃʔʄɸʅ1,2, ʃ. ʅ. ʉɽʈɽɾʂʀʅ1, ɽ. ɸ. ʃʆʐʂɸʈɽɺɸ1 

(1ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʂʘʣʫʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ. ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦè, ʛ. ʂʘʣʫʛʘ, ʈʦʩʩʠʷ; 
2ɿʘʢʨʳʪʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʚʥʝʜʨʝʥʯʝʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

çʊʫʨʙʦʢʦʥè, ʛ. ʂʘʣʫʛʘ, ʈʦʩʩʠʷ) 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʠʙʨʘʮʠʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʧʨʠʤʝʥʷʶʪ 

ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʠʝ ʢʦʤʧʝʥʩʘʪʦʨʳ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʀʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʟʘʤʝʪʥʦ 

ʩʥʠʞʘʪʴʩʷ ʧʫʣʴʩʘʮʠʷʤʠ ʜʘʚʣʝʥʠʷ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʋʤʝʥʴʰʝʥʠʝ ʧʫʣʴʩʘʮʠʡ 

ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʛʘʩʠʪʝʣʝʡ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʩʥʠʞʝʥʠʷ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ ʩʦʚʤʝʩʪʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʛʘʩʠʪʝʣʷ ʥʘ ʦʩʥʦʚʝ 

ʚʦʟʜʫʰʥʳʭ ʰʘʨʦʚʳʭ ʧʦʣʦʩʪʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʥʝ ʦʩʥʦʚʥʦʛʦ ʩʝʯʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʨʝʟʦʥʘʪʦʨʦʤ 

ɻʝʣʴʤʛʦʣʴʮʘ. ʅʘʩʪʨʦʡʢʘ ʨʝʟʦʥʘʪʦʨʘ ɻʝʣʴʤʛʦʣʴʮʘ ʥʘ ʯʘʩʪʦʪʫ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʰʘʨʦʚʦʛʦ ʛʘʩʠʪʝʣʷ ʩʥʠʞʘʝʪ ʘʤʧʣʠʪʫʜʫ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ ʠ ʨʘʩʰʠʨʷʝʪ 

ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʘʰʝʥʠʷ ʧʫʣʴʩʘʮʠʡ. ʆʧʠʩʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʩʪʝʥʜʘ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʚʣʠʷʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʛʘʩʠʪʝʣʝʡ ʧʫʣʴʩʘʮʠʡ ʥʘ ʫʨʦʚʥʠ 

ʚʠʙʨʘʮʠʡ, ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʩ ʥʘʩʦʩʦʤ ʠ ʧʨʦʪʦʢʦʤ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ, ʚʢʣʶʯʘʷ ʠʭ ʨʘʟʤʝʱʝʥʠʝ ʚʥʫʪʨʠ ʢʦʤʧʝʥʩʘʪʦʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʫʙʦʧʨʦʚʦʜ, ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʠʡ ʢʦʤʧʝʥʩʘʪʦʨ, ʨʘʙʦʯʘʷ ʩʨʝʜʘ, ʯʘʩʪʦʪʘ 

ʢʦʣʝʙʘʥʠʡ, ʚʠʙʨʘʮʠʷ, ʧʫʣʴʩʘʮʠʷ ʜʘʚʣʝʥʠʷ, ʚʠʙʨʘʮʠʦʥʥʘʷ ʩʠʣʘ. 

ɺʚʝʜʝʥʠʝ 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʧʝʨʝʜʘʯʠ ʚʠʙʨʘʮʠʠ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʠʤʝʥʷʶʪ ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʠʝ ʢʦʤʧʝʥʩʘʪʦʨʳ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʯʝʤ 

ʤʝʥʴʰʝ ʞʝʩʪʢʦʩʪʴ ʢʦʤʧʝʥʩʘʪʦʨʘ, ʪʝʤ ʣʫʯʰʝ ʝʛʦ ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʠʝ ʢʘʯʝʩʪʚʘ. ʅʠʞʝ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʞʝʩʪʢʦʩʪʴ ʢʦʤʧʝʥʩʘʪʦʨʘ, ʜʘʞʝ ʙʝʟ ʚʦʜʳ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʥʘ 

ʦʜʠʥ-ʜʚʘ ʧʦʨʷʜʢʘ ʠ ʙʦʣʝʝ. ʅʘʣʠʯʠʝ ʩʣʘʙʦ ʩʞʠʤʘʝʤʦʡ ʨʘʙʦʯʝʡ ʩʨʝʜʳ (ʚʦʜʳ) ʠ ʝʝ ʧʨʦʪʦʢʘ ʯʝʨʝʟ 

ʢʦʤʧʝʥʩʘʪʦʨ ʠ ʩʠʩʪʝʤʫ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʞʝʩʪʢʦʩʪʴ 

ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʩ ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʫʣʴʩʘʮʠʷʤʠ ʜʘʚʣʝʥʠʷ 

ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [1]. ʋʤʝʥʴʰʝʥʠʝ ʚʠʙʨʘʮʠʦʥʥʦʡ ʞʝʩʪʢʦʩʪʠ ʢʦʤʧʝʥʩʘʪʦʨʘ ʥʦʚʦʛʦ 

ʪʠʧʘ ʚ 100 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʠʧʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʚ ʰʠʨʦʢʦʤ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʩʥʠʞʘʝʪ 

 
* ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ, ʧʨʦʝʢʪ ˉ 24-19-00385 ʦʪ 07.05.2024 ʛ. 



«ʇʨʦʙʣʝʤʳ ʚʠʙʨʘʮʠʠ, ʚʠʙʨʦʥʘʣʘʜʢʠ, ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ»  
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ʧʝʨʝʜʘʯʫ ʚʠʙʨʘʮʠʦʥʥʳʭ ʩʠʣ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜ ʥʘ ʪʘʢʫʶ ʞʝ ʚʝʣʠʯʠʥʫ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʦʜʳ ʠ ʝʝ 

ʧʨʦʪʦʢʘ. ʅʘʣʠʯʠʝ ʧʨʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʚ ʢʦʤʧʝʥʩʘʪʦʨʝ ʠ ʪʨʫʙʦʧʨʦʚʦʜʝ ʫʤʝʥʴʰʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʩʠʣ ʚ ʜʝʩʷʪʴ ʠ ʙʦʣʝʝ ʨʘʟ. ʋʤʝʥʴʰʝʥʠʝ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʧʨʠʤʝʥʝʥʠʝʤ ʛʘʩʠʪʝʣʝʡ ʧʫʣʴʩʘʮʠʡ ʨʘʟʣʠʯʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ [2]. ʈʘʩʩʤʦʪʨʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʥʳʭ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʚ ʰʠʨʦʢʦʡ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʜʦ 

1600 ɻʮ ʛʘʩʠʪʝʣʝʡ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ (ɻʇɼ) ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʠ ʢʦʤʧʝʥʩʘʪʦʨʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʳʩʦʢʦʡ ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʚ ʩʦʩʪʘʚʝ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʩ ʞʠʜʢʦʩʪʴʶ. 

ɺʠʙʨʘʮʠʦʥʥʳʝ ʞʝʩʪʢʦʩʪʠ ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʠ ʚʣʠʷʥʠʝ ʧʨʦʪʦʢʘ ʨʘʙʦʯʝʡ 

ʞʠʜʢʦʩʪʠ  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʙʨʘʮʠʠ ʯʝʨʝʟ ʨʘʟʛʨʫʞʝʥʥʳʡ 

ʢʦʤʧʝʥʩʘʪʦʨ ʥʘ ʦʩʥʦʚʝ ʨʝʟʠʥʦʢʦʨʜʥʳʭ ʦʙʦʣʦʯʝʢ (ʈʂʆ) ʥʘ ʪʨʫʙʦʧʨʦʚʦʜ ʠ ʬʫʥʜʘʤʝʥʪ ʦʪ 

ʥʘʩʦʩʘ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʚʠʙʨʘʮʠʦʥʥʳʭ ʞʝʩʪʢʦʩʪʝʡ ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʩ ʈʂʆ ʠ 

ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʩ ʪʦʥʢʦʩʣʦʡʥʳʤʠ ʨʝʟʠʥʦʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʊʈʄʕ) ʩ ʚʦʜʦʡ, 

ʠʟʤʝʨʝʥʥʳʝ ʥʘ ʦʪʜʝʣʴʥʦʤ ʩʪʝʥʜʝ, ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʜʦ 800 ɻʮ. ɺʠʜʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ f ʞʝʩʪʢʦʩʪʴ ʉ(f) ʢʦʤʧʝʥʩʘʪʦʨʘ ʩ ʈʂʆ ʚ 10ï100 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʩʪʘʪʠʯʝʩʢʫʶ 

(ʧʨʠ ʯʘʩʪʦʪʝ, ʨʘʚʥʦʡ ʥʫʣʶ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʩʯʝʪʘʭ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʩʪʘʪʠʯʝʩʢʠʭ ʞʝʩʪʢʦʩʪʝʡ 

ʢʦʤʧʝʥʩʘʪʦʨʦʚ (ʚʠʙʨʘʮʠʦʥʥʳʝ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʣʠʪʝʨʘʪʫʨʝ) ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ 

ʢ ʦʰʠʙʢʝ ʚ 10, 100 ʠ ʙʦʣʝʝ ʨʘʟ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 10ï1000 ɻʮ. ɺʠʙʨʘʮʠʦʥʥʘʷ 

ʞʝʩʪʢʦʩʪʴ ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʉ(f) ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʧʝʨʝʜʘʚʘʝʤʦʡ ʥʘ ʬʫʥʜʘʤʝʥʪ 

ʚʠʙʨʘʮʠʦʥʥʦʡ ʩʠʣʳ Q(f) ʥʘ ʥʝʧʦʜʚʠʞʥʦʤ ʚʳʭʦʜʝ ʢʦʤʧʝʥʩʘʪʦʨʘ ʢ ʚʠʙʨʘʮʠʠ ɸ(f) ʥʘ ʝʛʦ ʚʭʦʜʝ 

ʥʘ ʯʘʩʪʦʪʝ f ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺʠʙʨʘʮʠʦʥʥʘʷ ʞʝʩʪʢʦʩʪʴ ʢʦʤʧʝʥʩʘʪʦʨʘ ʩ ʊʈʄʕ 

ʥʘ ʯʘʩʪʦʪʘʭ ʚʳʰʝ 25 ɻʮ ʦʢʘʟʳʚʘʝʪʩʷ ʚ 100 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʢʦʤʧʝʥʩʘʪʦʨʘ ʩ ʈʂʆ, ʩ ʪʘʢʠʤ ʞʝ 

ʜʠʘʤʝʪʨʦʤ ʠ ʥʘ ʪʘʢʦʝ ʞʝ ʜʘʚʣʝʥʠʝ [1], ʧʨʠ ʥʘʣʠʯʠʠ ʚʦʜʳ. 

ɺ ʩʦʩʪʘʚʝ ʩʪʝʥʜʘ ʩ ʩʠʩʪʝʤʦʡ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʥʘʩʦʩʦʤ ʜʣʷ ʦʙʦʠʭ ʪʠʧʦʚ ʢʦʤʧʝʥʩʘʪʦʨʦʚ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘʣʠʯʠʷ ʚʦʜʳ ʠ ʝʝ ʧʨʦʪʦʢʘ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʠʙʨʦʠʟʦʣʷʮʠʠ. ɺʦʜʘ ʚ ʢʦʤʧʝʥʩʘʪʦʨʝ ʠ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʠ ʝʝ ʧʨʦʪʦʢ (ʨʠʩ. 3, ʢʨʠʚʘʷ 1) 

ʫʚʝʣʠʯʠʚʘʶʪ ʧʝʨʝʜʘʯʫ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ Q ʦʪ ʥʘʩʦʩʘ ʚ 10, 100 ʠ ʙʦʣʝʝ ʨʘʟ ʚ ʯʘʩʪʦʪʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʜʦ 800 ɻʮ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ ʙʝʟ ʚʦʜʳ (ʨʠʩ. 3, ʢʨʠʚʘʷ 3). ʇʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʨʘʙʦʪʦʡ ʥʘʩʦʩʘ ʠ ʧʨʦʪʦʢʦʤ ʚʦʜʳ, ʥʘ 

ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʥʘ 
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ʦʪʜʝʣʴʥʦʤ ʩʪʝʥʜʝ ʩ ʢʦʨʦʪʢʠʤʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʚʠʙʨʘʮʠʦʥʥʘʷ ʞʝʩʪʢʦʩʪʴ ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʩ 

ʊʈʄʕ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʚʦʜʳ. 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʙʨʘʮʠʠ ʘ, ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ ʈ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ Q 

ʦʪ ʥʘʩʦʩʘ 1 ʯʝʨʝʟ ʢʦʤʧʝʥʩʘʪʦʨ 4 ʥʘ ʪʨʫʙʦʧʨʦʚʦʜ 3 ʠ ʬʫʥʜʘʤʝʥʪ 6 

 

 

ʈʠʩ. 2. ɺʠʙʨʘʮʠʦʥʥʳʝ ʞʝʩʪʢʦʩʪʠ ʉ(f) ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʩ ʈʂʆ ʠ ʊʈʄʕ ʩ ʚʦʜʦʡ 

ʥʘ ʦʪʜʝʣʴʥʦʤ ʩʪʝʥʜʝ 

ɺʠʙʨʘʮʠʷ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʦʪ ʥʘʩʦʩʘ ʥʘ ʩʠʩʪʝʤʫ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩ ʞʠʜʢʦʩʪʴʶ 

ʩʣʝʜʫʶʱʠʤʠ ʧʫʪʷʤʠ [1]: 1 ð ʧʦ ʩʪʨʫʢʪʫʨʝ ʢʦʤʧʝʥʩʘʪʦʨʘ ʩ ʚʠʙʨʘʮʠʦʥʥʦʡ ʞʝʩʪʢʦʩʪʴʶ ʉ(f); 

2 ð ʧʫʣʴʩʘʮʠʷʤʠ ʜʘʚʣʝʥʠʷ ʈ ʚ ʩʘʤʦʤ ʢʦʤʧʝʥʩʘʪʦʨʝ ʧʨʠ ʝʛʦ ʚʠʙʨʘʮʠʦʥʥʦʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ; 

3 ð ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʩʠʣʘʤʠ Q ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʈ0 ʚ ʢʦʤʧʝʥʩʘʪʦʨʝ ʠʟ-ʟʘ 

ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʝʡ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʠʭ ʚʠʙʨʘʮʠʦʥʥʦʤ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ; 4 ð ʧʫʣʴʩʘʮʠʷʤʠ ʜʘʚʣʝʥʠʷ ʈ, ʚʦʟʥʠʢʰʠʤʠ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʜʦ ʚʭʦʜʘ ʚ 

ʢʦʤʧʝʥʩʘʪʦʨ, ʥʘʧʨʠʤʝʨ, ʦʪ ʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʦʩʘ, ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʪʝʥʢʠ ʢʦʤʧʝʥʩʘʪʦʨʘ ʠ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʟʘ ʥʠʤ; 5 ð ʧʫʣʴʩʘʮʠʷʤʠ ʜʘʚʣʝʥʠʷ ʈ, ʚʳʟʚʘʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʠʭʨʝʡ ʧʨʠ 

ʦʙʪʝʢʘʥʠʠ ʚʥʫʪʨʝʥʥʠʭ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʝʥʩʘʪʦʨʘ; 6 ð ʪʫʨʙʫʣʝʥʪʥʳʤʠ ʧʫʣʴʩʘʮʠʷʤʠ ʜʘʚʣʝʥʠʷ 



«ʇʨʦʙʣʝʤʳ ʚʠʙʨʘʮʠʠ, ʚʠʙʨʦʥʘʣʘʜʢʠ, ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ»  
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ʧʨʠ ʦʙʪʝʢʘʥʠʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʚʩʪʨʦʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

(çʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʰʫʤè). 

 

ʈʠʩ. 3. ɺʠʙʨʘʮʠʦʥʥʳʝ ʩʠʣʳ Q, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜ ʟʘ ʢʦʤʧʝʥʩʘʪʦʨʦʤ ʙʝʟ ʚʦʜʳ 1, 

ʧʨʠ ʥʘʣʠʯʠʠ ʚʦʜʳ 2 ʠ ʝʝ ʧʨʦʪʦʢʘ 3 

ʂʦʥʩʪʨʫʢʮʠʷ ʦʧʳʪʥʳʭ ɻʇɼ ʚ ʚʠʜʝ ʰʘʨʦʚʳʭ ʦʙʲʝʤʦʚ ʠ ʨʝʟʦʥʘʪʦʨʦʚ 

ɻʝʣʴʤʛʦʣʴʮʘ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʣʷ ʩʥʠʞʝʥʠʷ ʧʝʨʝʜʘʯʠ ʚʠʙʨʘʮʠʠ ʯʝʨʝʟ 

ʢʦʤʧʝʥʩʘʪʦʨ ʩʦ ʩʣʘʙʦ ʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʴʶ (ʚʦʜʦʡ) ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʤʝʥʴʰʘʪʴ ʪʦʣʴʢʦ 

ʯʘʩʪʦʪʥʦ ʟʘʚʠʩʠʤʫʶ ʩʪʨʫʢʪʫʨʥʫʶ ʚʠʙʨʘʮʠʦʥʥʫʶ ʞʝʩʪʢʦʩʪʴ ʢʦʤʧʝʥʩʘʪʦʨʘ ʉ(f). ʉʣʝʜʫʝʪ ʚʩʝʤʠ 

ʜʦʩʪʫʧʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʫʤʝʥʴʰʘʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʧʫʣʴʩʘʮʠʠ ʜʘʚʣʝʥʠʷ ʈ ʨʘʟʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 10ï10000 ɻʮ. ʅʘʧʨʠʤʝʨ, 

ʥʘʧʨʘʚʣʷʶʱʠʝ ʨʝʰʝʪʢʠ ʚ ʢʦʤʧʝʥʩʘʪʦʨʘʭ ʩ ʊʈʄʕ ʫʤʝʥʴʰʠʣʠ ʧʝʨʝʜʘʚʘʝʤʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʩʠʣʳ Q ʠ ʧʫʣʴʩʘʮʠʠ ʜʘʚʣʝʥʠʷ ʈ ʟʘ ʢʦʤʧʝʥʩʘʪʦʨʘʤʠ ʧʦʯʪʠ ʥʘ ʧʦʨʷʜʦʢ [1] ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ 

ʚʠʭʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʠʭ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ. 

ʕʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʫʤʝʥʴʰʝʥʠʷ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʠ 

ʢʦʤʧʝʥʩʘʪʦʨʝ ʤʦʛʫʪ ʙʳʪʴ ʛʘʩʠʪʝʣʠ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ [1, 2]. ʅʘ 

ʨʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʝʥʜʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ɻʇɼ 

ʥʘ ʦʩʥʦʚʝ ʰʘʨʦʚʳʭ ʚʦʟʜʫʰʥʳʭ ʦʙʲʝʤʦʚ ʠ ʨʝʟʦʥʘʪʦʨʦʚ ɻʝʣʴʤʛʦʣʴʮʘ ʚ ʩʦʩʪʘʚʝ ʢʦʨʦʪʢʦʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʠʘʤʝʪʨʦʤ Ï100 ʤʤ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ɻʇɼ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʩʥʠʞʝʥʠʶ 

ʧʫʣʴʩʘʮʠʠ ʜʘʚʣʝʥʠʷ ʈ1 ʥʘ ʜʥʝ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʠʟʤʝʨʷʝʤʦʡ ʛʠʜʨʦʬʦʥʦʤ, ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʫʨʦʚʥʝ 

ʧʫʣʴʩʘʮʠʡ ʧʦʜ ʧʦʨʰʥʝʤ ʩʚʝʨʭʫ, ʚʦʟʙʫʞʜʘʶʱʠʤ ʧʫʣʴʩʘʮʠʶ.  

ɻʇɼ ʩ ʚʦʟʜʫʰʥʳʤʠ ʦʙʲʝʤʘʤʠ (ʨʝʟʠʥʦʚʳʤʠ ʰʘʨʠʢʘʤʠ) ʜʠʘʤʝʪʨʦʤ Ï80 ʤʤ ʨʘʩʧʦʣʘʛʘʣʠʩʴ 

ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʧʦʣʦʩʪʷʭ ʥʘ ʧʝʨʠʬʝʨʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚʥʝ ʝʛʦ ʦʩʥʦʚʥʦʛʦ ʩʝʯʝʥʠʷ, ʯʪʦʙʳ ʥʝ 

ʧʝʨʝʛʦʨʘʞʠʚʘʪʴ ʝʛʦ. ɼʘʚʣʝʥʠʝ ʚʥʫʪʨʠ ɻʇɼ ʨʝʛʫʣʠʨʦʚʘʣʦʩʴ ʫʩʪʨʦʡʩʪʚʦʤ ʢʦʤʧʝʥʩʘʮʠʠ 

ʜʘʚʣʝʥʠʷ (ʋʂɼ, ʨʠʩ. 4). ɼʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʋʂɼ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦʣʦʞʝʥʠʝʤ (ʚʳʩʦʪʦʡ) 

ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʚʦʜʘ ð ʚʦʟʜʫʭè ʚ ʋʂɼ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʦʟʜʫʰʥʳʭ 
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ʦʙʲʝʤʦʚ ɻʇɼ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ. ɽʩʣʠ ʛʨʘʥʠʮʘ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʰʘʨʠʢʦʚ, ʜʘʚʣʝʥʠʝ ʚʦʜʳ 

ʚ ʪʨʫʙʝ ʚ ʩʝʯʝʥʠʠ ʩ ɻʇɼ ʨʘʚʥʷʝʪʩʷ ʜʘʚʣʝʥʠʶ ʚʦʟʜʫʭʘ ʚ ʰʘʨʠʢʘʭ. ɽʩʣʠ ʛʨʘʥʠʮʘ çʚʦʜʘ ð 

ʚʦʟʜʫʭè ʨʘʩʧʦʣʦʞʝʥʘ ʥʠʞʝ ɻʇɼ, ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʰʘʨʠʢʘʭ ʙʫʜʝʪ ʚʳʰʝ, ʯʝʤ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ 

ʥʘ ʚʳʩʦʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ɻʇɼ, ʥʘ ʵʪʫ ʚʝʣʠʯʠʥʫ. ɺʝʣʠʯʠʥʘ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʰʘʨʠʢʘʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʚʣʝʥʠʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʧʨʫʛʦʩʪʴʶ ʝʛʦ ʩʪʝʥʦʢ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʩʣʠ ʛʨʘʥʠʮʘ çʚʦʜʘ ð ʚʦʟʜʫʭè ʚ ʋʂɼ ʥʘʭʦʜʠʪʩʷ ʚʳʰʝ ʧʦʣʦʞʝʥʠʷ ɻʇɼ, 

ʛʘʩʠʪʝʣʴ çʚʳʢʣʶʯʘʝʪʩʷè ʠʟ ʨʘʙʦʪʳ, ʠʟ ʥʝʛʦ ʚʳʜʘʚʣʠʚʘʝʪʩʷ ʚʦʟʜʫʭ ʟʘ ʩʯʝʪ ʨʘʟʥʠʮʳ ʜʘʚʣʝʥʠʡ 

ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʠ ʚ ʩʝʯʝʥʠʠ ʩ ɻʇɼ. 

ʈʝʟʦʥʘʪʦʨ ɻʝʣʴʤʛʦʣʴʮʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʫʤʝʥʴʰʝʥʠʷ ʧʫʣʴʩʘʮʠʡ 

ʜʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʚ ʫʟʢʦʡ ʧʦʣʦʩʝ ʯʘʩʪʦʪ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʥʘʩʪʨʦʡʢʦʡ 

ʝʛʦ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ [3ï5]. ʀʩʧʳʪʳʚʘʣʠʩʴ ʜʚʘ ʪʠʧʘ ʨʝʟʦʥʘʪʦʨʦʚ ɻʝʣʴʤʛʦʣʴʮʘ (ʨʠʩ. 4). 

ɺʥʫʪʨʝʥʥʠʡ ʨʝʟʦʥʘʪʦʨ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʟʘʢʨʳʪʳʡ ʩʚʝʨʭʫ ʦʪʨʝʟʦʢ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʩ 

ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ Ï38 ʤʤ (15% ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʦʩʥʦʚʥʦʡ ʪʨʫʙʳ) ʚʳʩʦʪʦʡ 250 ʤʤ. ʆʥ 

ʧʦʜʚʝʰʠʚʘʣʩʷ ʥʘ ʞʝʩʪʢʦʡ ʪʷʛʝ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʫʪʨʠ ʪʨʫʙʦʧʨʦʚʦʜʘ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʜʘʚʣʝʥʠʷ 

ʩʪʦʣʙʘ ʚʦʜʳ ʥʘ ʫʨʦʚʥʝ ʝʛʦ ʥʠʞʥʝʛʦ ʩʨʝʟʘ ʚʦʜʘ ʚʳʜʘʚʣʠʚʘʣʘ ʚʦʟʜʫʭ ʥʘ ʚʳʩʦʪʫ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ 

ʵʪʠʤ ʜʘʚʣʝʥʠʝʤ, ʦʙʨʘʟʫʷ ʤʘʩʩʫ ʚʦʜʳ ʚ ʛʦʨʣʝ ʨʝʟʦʥʘʪʦʨʘ. ʋʧʨʫʛʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ 

ʞʝʩʪʢʦʩʪʴʶ ʚʦʟʜʫʰʥʦʛʦ ʦʙʲʝʤʘ ʚʥʫʪʨʠ ʨʝʟʦʥʘʪʦʨʘ. ʇʨʠ ʛʣʫʙʠʥʝ ʧʦʛʨʫʞʝʥʠʷ 1 ʤ ʚʳʩʦʪʘ 

ʩʪʦʣʙʘ ʚʦʜʳ ʚ ʛʦʨʣʝ ʨʝʟʦʥʘʪʦʨʘ ʩʦʩʪʘʚʣʷʣʘ 25 ʤʤ. ʏʘʩʪʦʪʘ ʥʘʩʪʨʦʡʢʠ ʨʝʟʦʥʘʪʦʨʘ ʩʦʩʪʘʚʣʷʣʘ 

ʧʦʨʷʜʢʘ 18 ɻʮ (ʨʠʩ. 5). ɺʥʝʰʥʠʡ ʨʝʟʦʥʘʪʦʨ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʦʪʚʦʜ ʪʨʫʙʢʦʡ ʟʘʜʘʥʥʦʛʦ 

ʜʠʘʤʝʪʨʘ ʠ ʜʣʠʥʳ (ʛʦʨʣʦ ʨʝʟʦʥʘʪʦʨʘ) ʯʝʨʝʟ ʩʪʝʥʢʫ ʪʨʫʙʦʧʨʦʚʦʜʘ ʢ ʚʦʟʜʫʰʥʦʡ ʝʤʢʦʩʪʠ 

(ʫʧʨʫʛʦʩʪʠ). ɿʘʢʘʯʢʦʡ ʚʦʟʜʫʭʘ ʚ ʝʤʢʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʣʠʩʴ ʞʝʩʪʢʦʩʪʴ ʨʝʟʦʥʘʪʦʨʘ ʠ ʤʘʩʩʘ ʚʦʜʳ 

ʚ ʝʛʦ ʛʦʨʣʝ.  

 

ʈʠʩ. 4. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠ ̫ʰʘʨʦʚʳʭ ʛʘʩʠʪʝʣʝʡ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ ʠ ʨʝʟʦʥʘʪʦʨʦʚ ɻʝʣʴʤʛʦʣʴʮʘ 

ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ 



«ʇʨʦʙʣʝʤʳ ʚʠʙʨʘʮʠʠ, ʚʠʙʨʦʥʘʣʘʜʢʠ, ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ»  
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ʕʬʬʝʢʪʠʚʥʦʩʪʴ ɻʇɼ 

ɻʇɼ ʩ ʰʘʨʦʚʳʤʠ ʛʘʩʠʪʝʣʷʤʠ ʫʤʝʥʴʰʘʝʪ ʧʫʣʴʩʘʮʠʠ ʈ1 ʥʘ ʜʥʝ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʨʠʩ. 4) ʚ 10ï

1000 ʨʘʟ (ʥʘ 20ï60 ʜɹ) ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 25 ʜʦ550 ɻʮ (ʨʠʩ. 5, ʢʨʠʚʘʷ 3). ʍʘʨʘʢʪʝʨʥʦʡ ʜʣʷ 

ɻʇɼ ʪʘʢʦʛʦ ʪʠʧʘ [1] ʷʚʣʷʝʪʩʷ ʟʦʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʯʘʩʪʦʪʝ 18 ɻʮ. ʆʥʘ 

ʦʙʫʩʣʦʚʣʝʥʘ ʨʝʟʦʥʘʥʩʦʤ ʩʪʦʣʙʘ ʚʦʜʳ ʥʘ ʞʝʩʪʢʦʩʪʠ ʰʘʨʦʚ ɻʇɼ. ʂʘʨʪʠʥʘ ʩʦʚʝʨʰʝʥʥʦ 

ʘʥʘʣʦʛʠʯʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʜʥʦʢʘʩʢʘʜʥʦʡ ʚʠʙʨʦʠʟʦʣʷʮʠʠ, ʤʘʩʩʘ (ʩʪʦʣʙ ʚʦʜʳ) ʥʘ ʧʨʫʞʠʥʝ 

(ʞʝʩʪʢʦʩʪʴ ʰʘʨʦʚ ɻʇɼ) ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʦʨʷʜʢʘ 20 ʜɹ ʥʘ ʯʘʩʪʦʪʝ ʦʩʥʦʚʥʦʛʦ 

ʨʝʟʦʥʘʥʩʘ 18 ɻʮ ʠ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʦʙʣʘʩʪʠ ʚʳʰʝ ʨʝʟʦʥʘʥʩʘ. ʇʝʨʚʳʡ ʚʦʣʥʦʚʦʡ 

ʨʝʟʦʥʘʥʩ ʚ ʪʨʫʙʝ ʩ ʰʘʨʦʚʳʤʠ ɻʇɼ ʥʘ ʯʘʩʪʦʪʝ ʧʦʨʷʜʢʘ 580 ɻʮ (ʨʠʩ. 5, ʢʨʠʚʘʷ 3) ʫʤʝʥʴʰʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʥʫʣʷ. 

 ʘ) 

 

 ʙ) 

 

ʈʠʩ. 5. ɻʘʰʝʥʠʝ ʧʫʣʴʩʘʮʠʠ ʜʘʚʣʝʥʠʷ ʈ1 (ʨʠʩ. 4) ʥʘ ʜʥʝ 2 ʚʦʟʜʫʰʥʳʤʠ ʰʘʨʘʤʠ ʚ ʢʨʝʩʪʦʚʠʥʝ (3) 

ʠ ʜʚʫʤʷ ʰʘʨʘʤʠ ʩʦʚʤʝʩʪʥʦ ʩ ʨʝʟʦʥʘʪʦʨʦʤ ɻʝʣʴʤʛʦʣʴʮʘ (2) ʚ ʜʠʘʧʘʟʦʥʝ ʜʦ 800 ɻʮ (ʘ) 

ʠ ʜʦ 100 ɻʮ (ʙ, ʨʘʩʪʷʥʫʪʦ) 
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ɼʦʙʘʚʣʝʥʠʝ ʢ ʰʘʨʦʚʦʤʫ ɻʇɼ ʨʝʟʦʥʘʪʦʨʘ, ʥʘʩʪʨʦʝʥʥʦʛʦ ʥʘ ʯʘʩʪʦʪʫ 18 ɻʮ, ʫʤʝʥʴʰʘʝʪ 

ʨʝʟʦʥʘʥʩʥʳʡ ʧʠʢ ʚ 100 ʨʘʟ (ʨʠʩ. 5ʘ, ʙ, ʢʨʠʚʘʷ 2). ʇʨʠ ʵʪʦʤ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɻʇɼ 

ʩ ʰʘʨʘʤʠ ʚ ʩʣʫʯʘʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʛʘʩʠʪʝʣʷ ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʥʘ ʯʘʩʪʦʪʝ 18 ɻʮ 

(ʨʠʩ. 5ʙ, ʢʨʠʚʘʷ 2), ʜʦʩʪʠʛʘʷ ʚʝʣʠʯʠʥʳ 20 ʜɹ (ʫʤʝʥʴʰʝʥʠʝ ʧʫʣʴʩʘʮʠʡ ʥʘ ʯʘʩʪʦʪʝ ʨʝʟʦʥʘʥʩʥʦʛʦ 

ʧʠʢʘ ʚ 10 ʨʘʟ). ʆʜʥʦʚʨʝʤʝʥʥʦ, ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʦʪ ʚʚʝʜʝʥʠʷ ʚ ʩʠʩʪʝʤʫ 

ʨʝʟʦʥʘʪʦʨʘ, ʚʦʣʥʦʚʦʡ ʨʝʟʦʥʘʥʩ 580 ɻʮ ʩʜʚʠʛʘʝʪʩʷ ʚ ʟʦʥʫ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ, ʯʪʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʟʦʥʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ɻʇɼ ʜʦ 780 ɻʮ (ʨʠʩ. 5ʘ, ʢʨʠʚʘʷ 2). 

ʇʨʠʚʝʜʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ɻʇɼ (ʩʤ. ʪʘʢʞʝ [1]). ɹʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʚʣʠʷʥʠʶ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɻʇɼ. ʅʘ ʨʠʩʫʥʢʝ 6 ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʰʘʨʦʚʦʛʦ ʛʘʩʠʪʝʣʷ ʜʠʘʤʝʪʨʦʤ Ï50 ʤʤ ʚ ʪʨʫʙʝ ʜʠʘʤʝʪʨʦʤ Ï100 ʤʤ ʠ ʜʣʠʥʦʡ 1ʤ ʩ ʧʦʜʘʪʣʠʚʦʡ 

ʨʝʟʠʥʦʚʦʡ ʤʝʤʙʨʘʥʦʡ ʥʘ ʜʥʝ (ʚʦʟʜʫʭ ʧʦʜ ʤʝʤʙʨʘʥʦʡ) ʠ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʚʝʨʭʫ. 

ɼʠʘʧʘʟʦʥ ʛʘʰʝʥʠʷ ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 20 ʜɹ ʠ ʙʦʣʝʝ (ʫʤʝʥʴʰʝʥʠʝ ʈ1 ʥʘ ʜʥʝ ʪʨʫʙʳ ʦʪ 10 ʜʦ 

100 ʨʘʟ) ʨʘʩʰʠʨʠʣʩʷ ʜʦ 1600 ɻʮ ʠ ʚʳʰʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʧʝʨʚʦʛʦ ʚʦʣʥʦʚʦʛʦ ʨʝʟʦʥʘʥʩʘ 

900 ɻʮ. ɸʥʘʣʠʟ ʠʤʝʶʱʝʡʩʷ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʦ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ 

ʨʝʟʫʣʴʪʘʪʦʤ, ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʨʝʟʫʣʴʪʘʪ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʦʥʘʪʦʨʦʚ ɻʝʣʴʤʛʦʣʴʮʘ 

ʠ ʰʘʨʦʚʳʭ ɻʇɼ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

ʈʠʩ. 6. ʄʘʢʩʠʤʘʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʰʘʨʦʚʳʭ ʛʘʩʠʪʝʣʝʡ ʚ ʜʠʘʧʘʟʦʥʝ ʜʦ 1600 ɻʮ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ 

Ø100 ʤʤ ʩ ʨʝʟʠʥʦʚʦʡ ʤʝʤʙʨʘʥʦʡ ʩʥʠʟʫ 

ʅʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɻʇɼ 

ʇʫʣʴʩʘʮʠʷ ʜʘʚʣʝʥʠʷ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʩʝʯʝʥʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʷʚʣʷʝʪʩʷ ʩʫʤʤʦʡ ʙʝʛʫʱʠʭ 

ʧʣʦʩʢʠʭ ʚʦʣʥ ʨʘʟʨʝʞʝʥʠʷ-ʩʞʘʪʠʷ, ʩʪʦʷʯʠʭ ʚʦʣʥ (ʩʫʤʤʘ ʦʪʨʘʞʝʥʥʦʡ ʠ ʠʩʭʦʜʥʦʡ ʙʝʛʫʱʝʡ 

ʚʦʣʥʳ), ʧʫʣʴʩʘʮʠʡ ʦʪ ʚʠʭʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʤʝʩʪʥʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ, 

ʪʫʨʙʫʣʝʥʪʥʳʤʠ ʧʫʣʴʩʘʮʠʷʤʠ ʜʘʚʣʝʥʠʷ ʦʪ ʧʨʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʧʨʠ ʯʠʩʣʘʭ ʈʝʡʥʦʣʴʜʩʘ ʚʳʰʝ 

ʢʨʠʪʠʯʝʩʢʠʭ [1, 2, 6]. ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ɻʇɼ ʫʤʝʥʴʰʘʣ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʠʜʳ ʧʫʣʴʩʘʮʠʡ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʥʘ 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʫʣʴʩʘʮʠʠ ʜʘʚʣʝʥʠʷ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʛʘʰʝʥʠʷ. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ɻʇɼ ʥʘ ʫʨʦʚʥʠ ʧʫʣʴʩʘʮʠʡ, ʚʠʙʨʘʮʠʠ ʠ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ 

ʨʘʙʦʯʝʡ ʚʦʜʳ. ʅʘ ʨʠʩʫʥʢʝ 7 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʩʪʝʥʜʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʩ ʥʘʩʦʩʦʤ ʠ ʯʘʩʪʦʪʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʝʛʦ ʦʙʦʨʦʪʦʚ. ʉʪʝʥʜ ʚʠʙʨʦʠʟʦʣʠʨʦʚʘʥ ʦʪ ʬʫʥʜʘʤʝʥʪʘ 



«ʇʨʦʙʣʝʤʳ ʚʠʙʨʘʮʠʠ, ʚʠʙʨʦʥʘʣʘʜʢʠ, ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ»  
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ʫʧʨʫʛʠʤ ʧʦʜʚʝʩʦʤ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʤʝʥʝʝ 1 ɻʮ. ʆʥ ʦʙʦʨʫʜʦʚʘʥ ʧʦʜʚʠʞʥʳʤ ʟʦʥʜʦʤ 

ʧʦʣʥʦʛʦ ʥʘʧʦʨʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʨʦʬʠʣʷ ʩʢʦʨʦʩʪʠ ʠ ʨʘʩʭʦʜʘ, ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʨʘʩʭʦʜʦʤʝʨʦʤ, 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʠ ʦʙʨʘʟʮʦʚʳʤʠ ʤʘʥʦʤʝʪʨʘʤʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ.  

 

ʈʠʩ. 7. ʉʭʝʤʘ ʩʪʝʥʜʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʨʝʜʩʪʚ ʧʘʩʩʠʚʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʛʘʰʝʥʠʷ 

ʚ ʩʠʩʪʝʤʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩ ʥʘʩʦʩʦʤ ʠ ʧʨʦʪʦʢʦʤ ʚʦʜʳ 

ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʫʩʪʘʥʦʚʢʘ ɻʇɼ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ (ʨʠʩ. 7): ʣʦʢʘʣʴʥʳʭ ʰʘʨʦʚʳʭ ɻʇɼ-ʇʂ ʚ 

ʢʦʤʧʝʥʩʘʪʦʨʘʭ ʠ ɻʇɼ-ʊʰ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʧʦ ʦʙʨʘʟʮʫ ʛʘʩʠʪʝʣʷ ʥʘ ʨʠʩʫʥʢʝ 3, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʧʦ ʜʣʠʥʝ ɻʇɼ-ʊ ʥʘ ʧʝʨʠʬʝʨʠʠ ʫʯʘʩʪʢʦʚ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ ʜʣʠʥʝ ʧʦʨʷʜʢʘ 300 ʤʤ (ʩʤ. [1]), 

ʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʘʪʝʣʷ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ. ʇʦʜʜʝʨʞʘʥʠʝ ʚ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʘʭ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʢʦʨʦʩʪʠ ʩʨʝʜʳ ʠ ʜʘʚʣʝʥʠʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ, ʚʢʣʶʯʝʥʠʝ 

(ʠ ʚʳʢʣʶʯʝʥʠʝ) ʢʘʞʜʦʛʦ ɻʇɼ ʚ ʨʘʙʦʪʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʋʂɼ (ʨʠʩ. 4). ʀʩʩʣʝʜʫʝʪʩʷ 

ʚʣʠʷʥʠʝ: ʪʠʧʘ ɻʇɼ, ʤʝʩʪʘ ʝʛʦ ʫʩʪʘʥʦʚʢʠ ʥʘ ɻʬʬʝʢʪʠʚʥʦʩʪʴ ɻʇɼ; ʪʠʧʘ ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʝʛʦ 

ʢʦʤʧʝʥʩʘʪʦʨʘ ʥʘ ʚʠʙʨʘʮʠʠ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ ʠ ʧʫʣʴʩʘʮʠʠ ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʨʠ ʧʨʦʪʦʢʝ ʚʦʜʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ 

ʩʪʝʥʜʘ (ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʥʘʣʠʯʠʝ ɻʇɼ, ʢʦʤʧʝʥʩʘʪʦʨʦʚ, ʘʢʪʠʚʥʳʭ ʛʘʩʠʪʝʣʝʡ ʚʠʙʨʘʮʠʡ, 

ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ). ʇʨʝʜʫʩʤʦʪʨʝʥʳ ʚʦʟʙʫʞʜʝʥʠʝ ʧʫʣʴʩʘʮʠʡ ʠ 

ʚʠʙʨʘʮʠʡ ʠʟʣʫʯʘʪʝʣʷʤʠ ʠ ʚʠʙʨʘʪʦʨʘʤʠ, ʘʢʪʠʚʥʦʝ ʛʘʰʝʥʠʝ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ, ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʩʠʣ ʠ ʚʠʙʨʘʮʠʡ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩʪʝʥʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʯʝʥʠʷʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ [7]. 

ɺʳʚʦʜʳ  

1. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʚʠʙʨʘʮʠʦʥʥʳʝ ʞʝʩʪʢʦʩʪʠ ʪʠʧʦʚʳʭ ʢʦʤʧʝʥʩʘʪʦʨʦʚ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʤʦʛʫʪ ʚ 10ï100 ʨʘʟ ʠ ʙʦʣʝʝ ʧʨʝʚʳʰʘʪʴ ʠʭ ʩʪʘʪʠʯʝʩʢʫʶ ʞʝʩʪʢʦʩʪʴ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʩʯʝʪʘʭ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʩʪʘʪʠʯʝʩʢʠʭ ʞʝʩʪʢʦʩʪʝʡ ʢʦʤʧʝʥʩʘʪʦʨʦʚ 



 

 

XIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 
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(ʚʠʙʨʘʮʠʦʥʥʳʝ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʣʠʪʝʨʘʪʫʨʝ) ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʦʰʠʙʢʝ 

ʚ 10, 100 ʠ ʙʦʣʝʝ ʨʘʟ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 10ï1000 ɻʮ. ʇʦʵʪʦʤʫ 

ʪʨʫʙʦʧʨʦʚʦʜʳ ʩ ʞʠʜʢʦʩʪʴʶ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʧʫʪʷʤʠ ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʚʠʙʨʘʮʠʠ ʠ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ ʦʪ ʠʭ ʠʩʪʦʯʥʠʢʘ (ʥʘʩʦʩʘ). 

2. ɼʣʷ ʩʥʠʞʝʥʠʷ ʧʝʨʝʜʘʯʠ ʚʠʙʨʘʮʠʠ ʯʝʨʝʟ ʢʦʤʧʝʥʩʘʪʦʨ ʩʦ ʩʣʘʙʦ ʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʴʶ 

(ʚʦʜʦʡ) ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʤʝʥʴʰʘʪʴ ʪʦʣʴʢʦ ʝʛʦ ʩʪʨʫʢʪʫʨʥʫʶ ʚʠʙʨʘʮʠʦʥʥʫʶ ʞʝʩʪʢʦʩʪʴ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʘʪʴ ʧʫʣʴʩʘʮʠʠ ʜʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ 

ʢʦʤʧʝʥʩʘʪʦʨʝ ʠ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 10ï10000 ɻʮ. 

ʕʬʬʝʢʪʠʚʥʳʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʠʝ ʛʘʩʠʪʝʣʝʡ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ ʠ 

ʚʳʭʦʜʝ ʢʦʤʧʝʥʩʘʪʦʨʘ, ʚ ʩʘʤʦʤ ʢʦʤʧʝʥʩʘʪʦʨʝ ʠ ʚ ʩʝʯʝʥʠʷʭ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

3. ʀʩʧʳʪʘʥʠʷ ʦʧʳʪʥʳʭ ʛʘʩʠʪʝʣʝʡ ʧʫʣʴʩʘʮʠʡ ʧʦʢʘʟʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʧʫʣʴʩʘʮʠʡ 

ʥʘ 20ï40 ʜɹ (ʚ 10ï100 ʨʘʟ) ʚ ʰʠʨʦʢʦʡ ʧʦʣʦʩʝ ʜʦ ʯʘʩʪʦʪ 800ï1600 ɻʮ. 

4. ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʛʘʩʠʪʝʣʷ ʥʘ ʦʩʥʦʚʝ ʚʦʟʜʫʰʥʳʭ ʰʘʨʦʚʳʭ 

ʧʦʣʦʩʪʝʡ ʠ ʨʝʟʦʥʘʪʦʨʘ ɻʝʣʴʤʛʦʣʴʮʘ, ʥʘʩʪʨʦʝʥʥʦʛʦ ʥʘ ʯʘʩʪʦʪʫ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʰʘʨʦʚʦʛʦ ʛʘʩʠʪʝʣʷ, ʫʩʪʨʘʥʷʝʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʰʘʨʦʚʦʛʦ 

ʛʘʩʠʪʝʣʷ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʰʘʨʦʚʦʛʦ ʛʘʩʠʪʝʣʷ 

ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ, ʠ ʨʘʩʰʠʨʷʝʪ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʘʰʝʥʠʷ ʧʫʣʴʩʘʮʠʡ 

ʩ 550 ʜʦ 780 ɻʮ. 

5. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʥʘʨʫʞʝʥʥʦʝ ʚʣʠʷʥʠʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʛʘʩʠʪʝʣʝʡ ʧʫʣʴʩʘʮʠʡ ʦʙʫʩʣʦʚʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʪʝʥʜʘ, 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ɻʇɼ ʠ ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʥʘ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʅʝʦʙʭʦʜʠʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʠʟʫʯʝʥʠʝ ʠʭ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, 

ʩʦʟʜʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ. 
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ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓɽ ʉʀʉʊɽʄʓ ɺʀɹʈɸʎʀʆʅʅʆɻʆ ʂʆʅʊʈʆʃʗ 

ʀ ɼʀɸɻʅʆʉʊʀʂʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʆʆʆ ʅʇʇ çɺʀɹʈʆɹʀʊè. 

ʈɽɸʃʀɿɸʎʀʗ ʈʋʏʅʆɻʆ ɸʅɸʃʀɿɸ ɺʀɹʈɸʎʀʆʅʅʓʍ ʉʀɻʅɸʃʆɺ 

ɸ. ɻ. ɼʆɹʈʗʂʆɺ, ɸ. ɸ. ɿɸʁʎɽɺ, ɺ. ɽ. ʀɺɸʑɽʅʂʆ, ɸ. ɺ. ʉɽʈɻɽɽɺ 

(ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ çɺʠʙʨʦʙʠʪè, 

ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ) 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʨʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʧʝʨʚʠʯʥʳʭ 

ʚʠʙʨʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ ʅʇʇ çɺʠʙʨʦʙʠʪè. ɼʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠ ̫ ʬʫʥʢʮʠʡ ʨʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʩʠʛʥʘʣʦʚ 

ʜʘʪʯʠʢʦʚ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʷ ʚʠʙʨʘʮʠʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʪʨʝʙʫʝʪʩʷ ʧʦʜʜʝʨʞʢʘ 

ʧʦʪʦʢʦʚʦʡ ʧʝʨʝʜʘʯʠ ʚʳʙʦʨʢʠ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ ʚ ʧʝʨʚʠʯʥʦʡ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʝ, 

ʥʘʢʦʧʣʝʥʠʝ ʜʘʥʥʳʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʘ ʵʢʨʘʥʥʳʭ ʬʦʨʤʘʭ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ. ʋʢʘʟʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʨʝʰʝʥʳ ʚ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʝ çɺʠʙʨʦʙʠʪ 

500è, ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ çɺʠʙʨʦʙʠʪ Web.Net.Monitoringè, çɺʠʙʨʦʙʠʪ Web.Net.Diagnosticsè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʚʠʙʨʘʮʠʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ, ʨʫʯʥʦʡ 

ʘʥʘʣʠʟ ʚʠʙʨʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ. 

ɺʚʝʜʝʥʠʝ 

ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆʆ ʅʇʇ çɺʠʙʨʦʙʠʪè ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʚʠʙʨʘʮʠʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ 

(ɸʉʂɺʄ), ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ (ʀʊ) ʩʠʩʪʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʨʦʚʳʭ ʠ ʛʘʟʦʚʳʭ 

ʪʫʨʙʠʥ, ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʦʚ, ʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ ʠ ʜʨʫʛʠʭ ʤʘʰʠʥ ʚʦ ʚʨʝʤʷ ʠʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʆʆʆ ʅʇʇ çɺʠʙʨʦʙʠʪè ʧʨʝʜʣʘʛʘʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʧʦʩʪʨʦʝʥʠʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ, ʢʘʢ ʜʣʷ ʥʝʙʦʣʴʰʠʭ 

ʘʛʨʝʛʘʪʦʚ (ʥʘʩʦʩʦʚ, ʚʝʥʪʠʣʷʪʦʨʦʚ ʠ ʪ. ʜ.), ʪʘʢ ʠ ʜʣʷ ʪʫʨʙʦʘʛʨʝʛʘʪʦʚ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʨʦʪʦʨʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ʂ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ɸʉʂɺʄ ʦʪʥʦʩʷʪʩʷ ʬʫʥʢʮʠʠ ʨʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʧʝʨʚʠʯʥʳʭ 

ʚʠʙʨʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʘʙʩʦʣʶʪʥʦʡ ʚʠʙʨʘʮʠʠ ʦʧʦʨ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʠʙʨʘʮʠʠ ʚʘʣʘ.  

ɺ ɸʉʂɺʄ çɺʠʙʨʦʙʠʪè ʬʫʥʢʮʠʠ ʨʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʧʝʨʚʠʯʥʳʭ ʚʠʙʨʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ 

ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 

- ʜʘʪʯʠʢʠ, ʧʝʨʚʠʯʥʳʝ ʫʩʠʣʠʪʝʣʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ ʅʇʇ çɺʠʙʨʦʙʠʪè 

ʠ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ; 

- ʘʧʧʘʨʘʪʫʨʘ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ çɺʠʙʨʦʙʠʪ 500è; 

- ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ (ʇʊʂ) ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʚʠʙʨʘʮʠʦʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ (ʀʉɺʄ) çɺʠʙʨʦʙʠʪ Web.Net.Monitoringè; 
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- ʇʊʂ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʚʠʙʨʘʮʠʦʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ (ɸʉɺɼ) çɺʠʙʨʦʙʠʪ 

Web.Net.Diagnostics». 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʠʡ ʨʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʚʠʩʷʪ ʦʪ ʚʘʨʠʘʥʪʘ ʢʦʤʧʣʝʢʪʘʮʠʠ 

ɸʉʂɺʄ çɺʠʙʨʦʙʠʪè ʘʧʧʘʨʘʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. 

ɸʧʧʘʨʘʪʫʨʘ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ «ɺʠʙʨʦʙʠʪ 500». ʊʝʭʥʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ ʧʦʜʜʝʨʞʢʠ ʨʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʚʠʙʨʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ 

ɸʧʧʘʨʘʪʫʨʘ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ çɺʠʙʨʦʙʠʪ 500è ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʠʟʤʝʨʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʚʠʙʨʘʮʠʦʥʥʦʛʦ, 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ, ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʨʦʚʳʭ ʠ ʛʘʟʦʚʳʭ ʪʫʨʙʠʥ, ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʦʚ, 

ʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ ʠ ʜʨʫʛʠʭ ʤʘʰʠʥ ʚʦ ʚʨʝʤʷ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 32-

ʨʘʟʨʷʜʥʳʭ DSP ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ, ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʝʪʦʜʦʚ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ 

(ʎʆʉ) ʠ ʤʥʦʛʦʣʝʪʥʝʛʦ ʫʩʧʝʰʥʦʛʦ ʦʧʳʪʘ ʆʆʆ ʅʇʇ çɺʠʙʨʦʙʠʪè ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʚʠʙʨʘʮʠʠ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʤʘʣʦʛʘʙʘʨʠʪʥʳʝ 

ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ 

ʢʦʥʢʫʨʝʥʪʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʄʦʜʫʣʠ ʢʦʥʪʨʦʣʷ ʘʧʧʘʨʘʪʫʨʳ çɺʠʙʨʦʙʠʪ 500è ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ 

ʤʘʣʦʛʘʙʘʨʠʪʥʳʝ ʙʣʦʯʥʳʝ ʢʘʨʢʘʩʳ ʚʳʩʦʪʦʡ 2U, ʰʠʨʠʥʦʡ 42HP, 63HP ʠ 84HP (ʙʣʦʯʥʳʡ ʢʘʨʢʘʩ 

19''). ʐʠʨʦʢʠʡ ʨʘʙʦʯʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʦʪ -40Üʉ ʜʦ +70Üʉ ʧʦʟʚʦʣʷʝʪ ʨʘʟʤʝʱʘʪʴ 

ʤʦʜʫʣʠ ʢʦʥʪʨʦʣʷ ʘʧʧʘʨʘʪʫʨʳ çɺʠʙʨʦʙʠʪ 500è ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʘʛʨʝʛʘʪʘ. 

 

ʈʠʩ. 1. ʋʩʪʘʥʦʚʢʘ ʤʦʜʫʣʝʡ ʚ ʢʘʨʢʘʩʝ ʙʣʦʯʥʦʤ 

ɺ ʧʝʨʝʯʝʥʴ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʭʦʜʠʪ: 

- ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ (ʉʂɿ) ʚʠʙʨʦʫʩʢʦʨʝʥʠʷ, ʉʂɿ ʚʠʙʨʦʩʢʦʨʦʩʪʠ ʦʧʦʨ 

ʧʦʜʰʠʧʥʠʢʦʚ; 

- ʨʘʟʤʘʭ ʘʙʩʦʣʶʪʥʦʛʦ ʚʠʙʨʦʧʝʨʝʤʝʱʝʥʠʷ ʦʧʦʨ ʧʦʜʰʠʧʥʠʢʦʚ; 

- ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʚʠʙʨʦʧʝʨʝʤʝʱʝʥʠʝ ʚʨʘʱʘʶʱʠʭʩʷ ʚʘʣʦʚ ʠ ʜʨʫʛʠʭ ʫʟʣʦʚ; 

- ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʚʨʘʱʘʶʱʠʭʩʷ ʚʘʣʦʚ; 

- ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʢʦʨʧʫʩʦʚ ʧʦʜʰʠʧʥʠʢʦʚ, ʧʦʣʦʞʝʥʠʝ ʟʘʧʦʨʥʳʭ ʨʝʛʫʣʠʨʫʶʱʠʭ 
ʦʨʛʘʥʦʚ; 

- ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ; 
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- ʪʝʤʧʝʨʘʪʫʨʘ ʫʟʣʦʚ (ʧʝʨʚʠʯʥʳʝ ʜʘʪʯʠʢʠ ð ʪʝʨʤʦʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʪʝʨʤʦʧʘʨʳ); 

- ʜʨʫʛʠʝ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ (ʧʘʨʘʤʝʪʨʳ), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ ʩʠʛʥʘʣʦʤ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ʧʝʨʚʠʯʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʩ ʚʳʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ ʧʦ ʪʦʢʫ). 

ʉʦʩʪʘʚ ʩʝʨʠʠ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʤʦʜʫʣʝʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʨʦʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʠʧʳ ʫʩʪʨʦʡʩʪʚ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʤʦʜʫʣʷʤ ʢʦʥʪʨʦʣʷ ʘʧʧʘʨʘʪʫʨʳ çɺʠʙʨʦʙʠʪ 500è: ʤʦʜʫʣʠ 

ʢʦʥʪʨʦʣʷ ʠʟʤʝʨʠʪʝʣʴʥʳʝ, ʤʦʜʫʣʠ ʢʦʤʤʫʪʘʮʠʦʥʥʳʝ, ʤʦʜʫʣʠ ʣʦʛʠʢʠ, ʤʦʜʫʣʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, 

ʤʦʜʫʣʠ ʛʝʥʝʨʘʪʦʨʘ ʪʝʩʪʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʤʦʜʫʣʠ ʢʦʥʪʨʦʣʷ ʧʠʪʘʥʠʷ, ʤʦʜʫʣʠ ʧʠʪʘʥʠʷ AC/DC, 

ʢʘʨʢʘʩʳ ʙʣʦʯʥʳʝ. 

 

 

 

 

ʘ) ʤʦʜʫʣʴ ʠʟʤʝʨʠʪʝʣʴʥʳʡ 

MM530-NAS01-UAT-DA 

ʙ) ʤʦʜʫʣʴ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ 

MC540-CSD01-LA 

ʈʠʩ. 2. ɺʥʝʰʥʠʡ ʚʠʜ ʤʦʜʫʣʝʡ ʘʧʧʘʨʘʪʫʨʳ çɺʠʙʨʦʙʠʪ 500è 

ʄʦʜʫʣʠ ʢʦʥʪʨʦʣʷ ʘʧʧʘʨʘʪʫʨʳ çɺʠʙʨʦʙʠʪ 500è ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ 

ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʨʘʟʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʚʧʣʦʪʴ ʜʦ ʢʨʫʧʥʳʭ ʪʫʨʙʦʘʛʨʝʛʘʪʦʚ ʠʣʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʦʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺ ʩʦʩʪʘʚ ʘʧʧʘʨʘʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ ʅʇʇ çɺʀɹʈʆɹʀʊè ʚʭʦʜʷʪ ʜʘʪʯʠʢʠ ʩʦ 

ʚʩʪʨʦʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʦʡ, ʨʘʟʤʝʱʘʝʤʦʡ ʚ ʢʦʨʧʫʩʝ ʜʘʪʯʠʢʘ ʠʣʠ ʚ ʩʦʝʜʠʥʠʪʝʣʴʥʦʤ ʨʘʟʲʝʤʝ. 

ʉʦʚʤʝʱʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʥʦʨʤʠʨʫʶʱʝʛʦ ʫʩʠʣʠʪʝʣʷ ʚ ʦʜʥʦʤ ʢʦʨʧʫʩʝ (ʠʣʠ ʚ 

ʨʘʟʲʝʤʝ) ʧʦʟʚʦʣʷʝʪ: 

- ʫʣʫʯʰʠʪʴ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʦʚ; 

- ʨʘʩʰʠʨʠʪʴ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ ʧʦ ʘʤʧʣʠʪʫʜʝ ʠ ʯʘʩʪʦʪʝ; 

- ʫʤʝʥʴʰʠʪʴ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ; 

- ʫʧʨʦʩʪʠʪʴ ʤʦʥʪʘʞ ʘʧʧʘʨʘʪʫʨʳ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʥʝʥʠʷ ʜʘʪʯʠʢʦʚ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ 

ʪʦʢʦʤ 4ï20 ʤɸ ʠʣʠ ʥʘʧʨʷʞʝʥʠʝʤ ð ʩʪʘʥʜʘʨʪ, ʧʦʜʦʙʥʳʡ IEPE. 

ʇʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʜʘʪʯʠʢ ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʦʡ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʘʙʩʦʣʶʪʥʦʡ ʚʠʙʨʘʮʠʠ: ʚʠʙʨʦʫʩʢʦʨʝʥʠʷ, ʚʠʙʨʦʩʢʦʨʦʩʪʠ, ʚʠʙʨʦʧʝʨʝʤʝʱʝʥʠʷ. ɺʠʭʨʝʪʦʢʦʚʳʝ 

ʜʘʪʯʠʢ ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʦʡ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ: ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ, ʨʘʟʤʘʭʘ ʚʠʙʨʦʧʝʨʝʤʝʱʝʥʠʷ, ʥʘʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ. 
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ʘ) ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʜʘʪʯʠʢ ʙ) ʚʠʭʨʝʪʦʢʦʚʳʡ ʜʘʪʯʠʢ 

ʈʠʩ. 3. ɺʥʝʰʥʠʡ ʚʠʜ ʜʘʪʯʠʢʦʚ ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʦʡ 

ʐʠʨʦʢʠʡ ʨʘʙʦʯʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʜʘʪʯʠʢʦʚ ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʦʡ 

ʦʪ ï40 Üʉ ʜʦ +120 Üʉ ʜʦʧʫʩʢʘʝʪ ʠʭ ʫʩʪʘʥʦʚʢʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʤʝʶʱʝʝ 

ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʢʦʨʧʫʩʘ. ɼʣʷ ʙʦʣʝʝ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʜʘʪʯʠʢʘ (ʜʠʘʧʘʟʦʥ 

ʪʝʤʧʝʨʘʪʫʨ ʜʦ +180 Üʉ) ʧʨʝʜʫʩʤʦʪʨʝʥ ʚʘʨʠʘʥʪ ʠʩʧʦʣʥʝʥʠʷ ʩ ʵʣʝʢʪʨʦʥʠʢʦʡ, ʨʘʟʤʝʱʘʝʤʦʡ ʚ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʢʦʨʧʫʩʝ, ʚʳʥʝʩʝʥʥʦʤ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 2 ʤ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʧʝʨʝʜʘʯʠ ʚʳʙʦʨʦʢ ʧʝʨʚʠʯʥʦʛʦ ʩʠʛʥʘʣʘ ʜʘʪʯʠʢʦʚ ʚ ʘʧʧʘʨʘʪʫʨʝ ʢʦʥʪʨʦʣʴʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʦʡ çɺʠʙʨʦʙʠʪ 500è ʨʝʘʣʠʟʫʝʪʩʷ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ: 

- ʇʦʪʦʢʦʚʘʷ ʧʝʨʝʜʘʯʘ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS485 ʦʪ ʤʦʜʫʣʝʡ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʝʨʠʠ MM530, 

ʚʳʧʦʣʥʷʶʱʠʝ ʦʩʥʦʚʥʳʝ ʢʦʥʪʨʦʣʴʥʦ-ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʚ ɸʉʂɺʄ; 

- ʇʦʪʦʢʦʚʘʷ ʧʝʨʝʜʘʯʘ ʧʦ ʠʥʪʝʨʬʝʡʩʫ Ethernet ʦʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʦʜʫʣʝʡ MM540-

ADC01-LA, MM540-ADC02-LA, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʳʙʦʨʢʠ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ 

ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ. 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʦʨʢʠ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 

ʧʨʠʤʝʥʷʝʤʳʭ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ɸʉʂɺʄ çɺʠʙʨʦʙʠʪè ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʪʦʢʦʚʦʡ ʧʝʨʝʜʘʯʠ ʚʳʙʦʨʢʠ ʩʠʛʥʘʣʘ ʤʦʜʫʣʷʤʠ ʘʧʧʘʨʘʪʫʨʳ 

çɺʠʙʨʦʙʠʪ 500è 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʄʦʜʫʣʠ MM530 
ʄʦʜʫʣʴ  

MM540-ADC01-LA  

ʄʦʜʫʣʴ  

MM540-ADC02-LA  

ʀʥʪʝʨʬʝʡʩ ʧʝʨʝʜʘʯʠ RS485 Ethernet Ethernet 

ʏʠʩʣʦ ʢʘʥʘʣʦʚ ʧʦʪʦʢʦʚʦʡ 

ʧʝʨʝʜʘʯʠ 
1 6 2 

ʆʜʥʦʚʨʝʤʝʥʥʘʷ ʧʦʪʦʢʦʚʘʷ 

ʧʝʨʝʜʘʯʘ ʧʦ ʢʘʥʘʣʘʤ ʠʟʤʝʨʝʥʠʷ 
ʅʝʪ ɽʩʪʴ ɽʩʪʴ 

ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚʳʙʦʨʦʢ ʤʝʞʜʫ 

ʢʘʥʘʣʘʤʠ 
ʅʝʪ ɽʩʪʴ ɽʩʪʴ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʄʦʜʫʣʠ MM530 
ʄʦʜʫʣʴ  

MM540-ADC01-LA  

ʄʦʜʫʣʴ  

MM540-ADC02-LA  

ʈʘʟʨʷʜʥʦʩʪʴ ɸʎʇ, ʙʠʪ 
ɿʘʚʠʩʠʪ ʦʪ ʪʠʧʘ 

ʤʦʜʫʣʷ 
16 18 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ, ɻʮ 
32 768 81 920 256 000 

ʏʘʩʪʦʪʘ ʩʨʝʟʘ ʌʅʏ, ʢɻʮ 12,5 25 80 

ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣʘ 

ʜʘʪʯʠʢʦʚ 

ɿʘʚʠʩʠʪ ʦʪ ʪʠʧʘ 

ʤʦʜʫʣʷ 

0(4) ï 20 ʤɸ, 

0 ï 20 ɺ 

0(4) ï 20 ʤɸ, 

0 ï 20 ɺ 

ʉʪʘʪʫʩ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʋʪʚʝʨʞʜʝʥʥʦʛʦ ʪʠʧʘ 

ʉʀ, ʧʦʩʪʘʚʣʷʝʪʩʷ 

ʚ ʧʨʦʝʢʪʳ 

ʋʪʚʝʨʞʜʝʥʥʦʛʦ ʪʠʧʘ 

ʉʀ, ʧʦʩʪʘʚʣʷʝʪʩʷ 

ʚ ʧʨʦʝʢʪʳ 

ʇʦʜʛʦʪʦʚʢʘ 

ʢ ʫʪʚʝʨʞʜʝʥʠʶ ʪʠʧʘ 

ʉʀ 

ʇʦʪʦʢʦʚʘʷ ʧʝʨʝʜʘʯʘ ʚʳʙʦʨʢʠ ʩʠʛʥʘʣʘ ʜʘʪʯʠʢʘ ʥʝ ʙʣʦʢʠʨʫʝʪ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ 

ʠ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʤʦʜʫʣʝʡ. 

ɺ ʤʦʜʫʣʷʭ ʩʝʨʠʠ MM530 ʨʝʘʣʠʟʦʚʘʥʦ ʜʚʘ ʠʥʪʝʨʬʝʡʩʘ RS485. ʇʦʪʦʢʦʚʘʷ ʧʝʨʝʜʘʯʘ 

ʚʳʙʦʨʢʠ ʩʠʛʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS485 ˉ 2, ʘ ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʤʘʥʜʳ 

ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS485 ˉ 1 ʧʦ ʧʨʦʪʦʢʦʣʫ ModbusRTU. ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʨʠʤʝʨ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʪʦʢʦʚʦʡ ʧʝʨʝʜʘʯʠ ʚʳʙʦʨʢʠ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS485 ʩ 

ʪʨʘʥʩʣʷʮʠʝʡ ʚ Ethernet ʠʥʪʝʨʬʝʡʩ ʯʝʨʝʟ ʤʦʜʫʣʴ MC540-BASE-LA. 

ʆʛʨʘʥʠʯʝʥʠʝʤ ʧʝʨʝʜʘʯʠ ʧʝʨʚʠʯʥʦʛʦ ʩʠʛʥʘʣʘ ʜʘʪʯʠʢʘ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS485 ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʢʘʥʘʣʘ, ʦʜʥʦʛʦ ʠʟ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ, ʧʦʜʢʣʶʯʝʥʥʳʭ 

ʢ ʦʙʱʝʤʫ ʠʥʪʝʨʬʝʡʩʫ RS485. 

 
ʈʠʩ. 4. ʐʢʘʬ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʡ çɺʠʙʨʦʙʠʪ 500è 
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ʄʦʜʫʣʠ ʠʟʤʝʨʠʪʝʣʴʥʳʝ MM540-ADC01-LA, MM540-ADC02-LA ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʪʦʢʦʚʦʡ ʧʝʨʝʜʘʯʠ ʚʳʙʦʨʢʠ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ ʧʦ ʠʥʪʝʨʬʝʡʩʫ Ethernet 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʦʜʫʣʝʡ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʝʨʠʠ MM530. ʇʦʜʢʣʶʯʝʥʠʝ ʜʘʪʯʠʢʦʚ ʩ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʠʛʥʘʣʦʤ ʪʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ-ʰʫʥʪ ʤʦʜʫʣʝʡ MM540, ʘ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʠʛʥʘʣʦʤ ʥʘʧʨʷʞʝʥʠʝ ð ʧʘʨʘʣʣʝʣʴʥʦ ʤʦʜʫʣʷʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ MM530. 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 5. 

ʂʘʞʜʳʡ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʘʥʘʣ ʤʦʜʫʣʝʡ MM540-ADC01(02)-LA ʠʤʝʝʪ ʩʚʦʡ TCP ʧʦʨʪ 

ʧʦʜʢʣʶʯʝʥʠʷ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ TCP/IP ʩʦʝʜʠʥʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʯʠʥʘʝʪʩʷ ʧʝʨʝʜʘʯʘ 

ʧʦʪʦʢʦʚʳʭ ʜʘʥʥʳʭ ʧʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤʫ ʧʨʦʪʦʢʦʣʫ, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʦʥʪʨʦʣʴ 

ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʳʙʦʨʦʢ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ ʤʝʞʜʫ 

ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʢʘʥʘʣʘʤʠ. ʂ ʢʘʞʜʦʤʫ ʠʟʤʝʨʠʪʝʣʴʥʦʤʫ ʢʘʥʘʣʫ ʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʜʦ 

ʯʝʪʳʨʝʭ ʧʦʜʢʣʶʯʝʥʠʡ. 

  

ʘ) ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʜʘʪʯʠʢʘ ð ʪʦʢ ʙ) ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʜʘʪʯʠʢʘ ð ʥʘʧʨʷʞʝʥʠʝ 

ʈʠʩ. 5. ʇʦʜʢʣʶʯʝʥʠʝ ʤʦʜʫʣʝʡ MM540-ADC01(02)-LA ʢ ʜʘʪʯʠʢʘʤ: 
ɼ ð ʜʘʪʯʠʢ; B ð ʤʦʜʫʣʴ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴʥʦ ʟʘʱʠʪʥʳʭ ʬʫʥʢʮʠʡ ɸʉʂɺʄ; 

T ð ʤʦʜʫʣʴ ʠʟʤʝʨʠʪʝʣʴʥʳʡ MM540-ADC01(02)-LA; xx ð ʥʦʤʝʨ ʢʘʥʘʣʘ ʠʟʤʝʨʝʥʠʷ 

ʄʦʜʫʣʴ ʠʟʤʝʨʠʪʝʣʴʥʳʡ MM540-ADC01-LA ʠʤʝʝʪ ʰʝʩʪʴ ʥʝʟʘʚʠʩʠʤʳʭ ʢʘʥʘʣʦʚ ʠʟʤʝʨʝʥʠʷ 

ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʜʦ 81 920 ɻʮ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ 

ʘʙʩʦʣʶʪʥʦʡ ʚʠʙʨʘʮʠʠ ʜʦ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪ ʜʘʪʯʠʢʦʚ. 

ʄʦʜʫʣʠ MM540-ADC02-LA ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʴ ʩʠʛʥʘʣʳ ʜʘʪʯʠʢʦʚ ʥʘ ʨʝʟʦʥʘʥʩʥʳʭ 

ʯʘʩʪʦʪʘʭ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʤʝʪʦʜʘ ʫʜʘʨʥʳʭ ʠʤʧʫʣʴʩʦʚ ʠʣʠ ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ), ʪʘʢ ʢʘʢ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ð 256 000 ɻʮ, ʨʘʟʨʷʜʥʦʩʪʴ ð ɸʎʇ 18 ʙʠʪ ʢʘʞʜʦʛʦ ʠʟ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ. 

ʅʘʢʦʧʣʝʥʠʝ ʚʳʙʦʨʢʠ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʀʉɺʄ çɺʠʙʨʦʙʠʪ 

Web.Net.Monitoringè, ʘ ʠʭ ʘʥʘʣʠʟ ʚ ɸʉɺɼ çɺʠʙʨʦʙʠʪ Web.Net.Diagnosticsè. 

ʀʉɺʄ çɺʠʙʨʦʙʠʪ Web.Net.Monitoringè. ʆʨʛʘʥʠʟʘʮʠʷ ʩʙʦʨʘ, ʥʘʢʦʧʣʝʥʠʷ 

ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʣʷ ʨʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʧʝʨʚʠʯʥʳʭ ʚʠʙʨʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ 

ʀʉɺʄ çɺʠʙʨʦʙʠʪ Web.Net.Monitoringè ð ʵʪʦ ʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʩʙʦʨʘ, 

ʥʘʢʦʧʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʚʠʙʨʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʭʚʘʪ ʩʠʛʥʘʣʘ, ʝʛʦ 

ʥʘʢʦʧʣʝʥʠʝ ʠ ʨʘʩʯʸʪ ʩʧʝʢʪʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʫʜʦʙʥʦʤ ʜʣʷ ʘʥʘʣʠʟʘ ʬʦʨʤʘʪʝ. 
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ɿʘʭʚʘʪ ʚʠʙʨʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʤʦʜʫʣʝʡ MM540-ADC01(02)-LA. ɼʣʷ 

ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʡ ʧʨʦʪʦʢʦʣ, ʨʘʙʦʪʘʶʱʠʡ ʯʝʨʝʟ TCP/IP. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʭʚʘʪʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʠʛʥʘʣʦʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʝʸ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʀʉɺʄ çɺʠʙʨʦʙʠʪ Web.Net.Monitoringè ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʚʘ ʨʝʞʠʤʘ ʟʘʭʚʘʪʘ ʩʠʛʥʘʣʘ: 

- ʇʦ ʟʘʧʨʦʩʫ ʧʦʣʴʟʦʚʘʪʝʣʷ: ʕʪʦʪ ʨʝʞʠʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʫʯʥʦʛʦ ʘʥʘʣʠʟʘ. ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʟʘʭʚʘʪ ʩʠʛʥʘʣʘ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. 

- ɺ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ: ʕʪʦʪ ʨʝʞʠʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʭʚʘʪʘ 

ʩʠʛʥʘʣʘ ʠ ʨʘʩʯʸʪʘ ʩʧʝʢʪʨʦʚ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʩ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʫʟʣʦʚ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʘʛʨʝʛʘʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ. 

ʉʠʛʥʘʣ ʜʣʷ ʨʫʯʥʦʛʦ ʘʥʘʣʠʟʘ 

ɿʘʭʚʘʪ ʩʠʛʥʘʣʘ ʧʦ ʟʘʧʨʦʩʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ ʩʠʩʪʝʤʳ. ʆʥ 

ʨʘʙʦʪʘʝʪ ʢʘʢ ʜʣʷ ʧʨʦʩʪʳʭ ʩʠʩʪʝʤ ʩ ʦʜʥʠʤ ʩʝʨʚʝʨʦʤ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʩ 

ʨʝʟʝʨʚʠʨʦʚʘʥʥʳʤʠ ʩʝʨʚʝʨʘʤʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ɸʕʉ). ʕʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʥʘʜʸʞʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʜʘʥʥʳʭ. 

ʅʘʢʦʧʣʝʥʥʳʝ ʩʠʛʥʘʣʳ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʘʨʭʠʚʝ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʬʦʨʤʘʪʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʥʘʢʘʧʣʠʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ. ɸʨʭʠʚʠʨʦʚʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʢʦʥʪʫʨʝ ʭʨʘʥʠʣʠʱʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʜʘʣʷʪʴ 

ʩʪʘʨʳʝ ʩʠʛʥʘʣʳ ʧʦ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʣʠʤʠʪʘ ʭʨʘʥʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʚʨʫʯʥʫʶ ʫʧʨʘʚʣʷʪʴ ʥʘʧʦʣʥʝʥʠʝʤ ʭʨʘʥʠʣʠʱʘ ʠ ʫʜʘʣʷʪʴ ʥʝʥʫʞʥʳʝ ʟʘʭʚʘʯʝʥʥʳʝ 

ʩʠʛʥʘʣʳ. 

ʇʦʤʠʤʦ ʟʘʭʚʘʯʝʥʥʦʛʦ ʩʠʛʥʘʣʘ, ʩʠʩʪʝʤʘ ʩʦʭʨʘʥʷʝʪ ʚʳʙʨʘʥʥʳʝ ʦʪʨʝʟʢʠ ʩʠʛʥʘʣʘ ʠ 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʩʧʝʢʪʨʳ. ʕʪʠ ʜʘʥʥʳʝ ʪʘʢʞʝ ʭʨʘʥʷʪʩʷ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʢʦʥʪʫʨʝ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʨʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ 

çɺʠʙʨʦʙʠʪ Web.Net.Monitoringè. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʣʝʛʢʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘʭʚʘʯʝʥʥʳʝ ʩʠʛʥʘʣʳ ʠ ʩʧʝʢʪʨʳ, ʠʩʧʦʣʴʟʫʷ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

ʉʠʛʥʘʣ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ ʩʧʝʢʪʨʦʚ 

ɼʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ ʩʧʝʢʪʨʦʚ ʀʉɺʄ çɺʠʙʨʦʙʠʪ Web.Net.Monitoringè 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʭʚʘʪʘ ʩʠʛʥʘʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ 

ʥʘʩʪʨʦʡʢʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʩʧʝʢʪʨʳ ʩ ʪʨʝʙʫʝʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʠʥʠʡ ʠ ʯʘʩʪʦʪʥʳʤ 

ʜʠʘʧʘʟʦʥʦʤ ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʟʣʦʚ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʘʛʨʝʛʘʪʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʩʧʝʢʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʜʣʷ ʨʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʨʝʞʠʤʝ 

ʧʨʦʩʤʦʪʨʘ ʪʝʢʫʱʠʭ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʨʭʠʚʘ ʩʧʝʢʪʨʦʚ ʚ ʚʠʜʝ ʢʘʩʢʘʜʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʚʠʙʨʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʘʭ ʠ ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʠʡ 

ʘʥʘʣʠʟ. 

ʉʦʭʨʘʥʝʥʠʝ ʩʧʝʢʪʨʦʚ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʢʦʥʪʫʨʝ ʭʨʘʥʠʣʠʱʘ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʦʯʠʩʪʢʫ ʩʪʘʨʳʭ ʜʘʥʥʳʭ ʠ ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʩʧʝʢʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 
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ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ çɺʠʙʨʦʙʠʪ Web.Net.Diagnosticsè, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʥʘʣʠʟʘ. 

ʀʉɺʄ çɺʠʙʨʦʙʠʪ Web.Net.Monitoringè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʱʥʫʶ ʠ ʛʠʙʢʫʶ ʩʠʩʪʝʤʫ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʙʦʨʘ, ʥʘʢʦʧʣʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʠʙʨʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʫʶ 

ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʸʞʥʦʩʪʴ ʜʘʥʥʳʭ. ɹʣʘʛʦʜʘʨʷ ʧʦʜʜʝʨʞʢʝ ʨʫʯʥʦʛʦ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʦʚ 

ʟʘʭʚʘʪʘ ʩʠʛʥʘʣʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʦʚ, ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ 

ʥʝʟʘʤʝʥʠʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɸʉɺɼ çɺʠʙʨʦʙʠʪ Web.Net.Diagnosticsè. ʈʫʯʥʦʡ ʘʥʘʣʠʟ ʚʠʙʨʘʮʠʦʥʥʳʭ 

ʩʠʛʥʘʣʦʚ ʚ ɸʉʂɺʄ çɺʠʙʨʦʙʠʪè. ʌʫʥʢʮʠʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʠʤʝʨʳ 

ʨʝʘʣʠʟʘʮʠʠ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʜʠʘʛʥʦʩʪʠʢʘ Web.Net.Monitoring 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʚ ʇʇʆ Web.Net.Monitoring, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʘʧʧʘʨʘʪʫʨʳ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʙʦʨ ʠ ʭʨʘʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

- ʉʂɿ ʚʠʙʨʘʮʠʠ ʘʙʩʦʣʶʪʥʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʠʙʨʘʮʠʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ; 

- ʛʘʨʤʦʥʠʢʠ ʠ ʬʘʟʳ ʚʠʙʨʘʮʠʠ ʚʘʣʘ; 

- ʛʘʨʤʦʥʠʢʠ ʠ ʬʘʟʳ ʚʠʙʨʘʮʠʠ ʦʧʦʨ; 

- ʉʂɿ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʚʠʙʨʘʮʠʠ; 

- ʩʤʝʱʝʥʠʝ ʚʘʣʘ ʦʪ ʩʦʩʪʦʷʥʠ ̫ʧʦʢʦʷ, ʚʩʧʣʳʪʠʝ ʚʘʣʘ; 

- ɸʌʏʍ ʥʘ ʨʘʟʛʦʥʝ ʠ ʚʳʙʝʛʝ; 

- ʦʨʙʠʪʳ ʚʠʙʨʘʮʠʠ ʚʘʣʘ; 

- ʦʨʙʠʪʳ ʚʠʙʨʘʮʠʠ ʦʧʦʨ; 

- ʩʧʝʢʪʨʳ ʚʠʙʨʘʮʠʠ ʚ ʟʘʜʘʥʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ; 

- ʪʨʝʥʜʳ ʚʠʙʨʘʮʠʠ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʩʦʩʪʦʷʥʠʷ ɸʉʂɺʄ; 

- ʨʘʟʚʠʪʠʝ ʜʝʬʝʢʪʦʚ ʨʦʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʤʘʪʨʠʮʘ ʜʝʬʝʢʪʦʚ; 

- ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʦʦʙʱʝʥʠʝ, ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ʆʙʦʟʥʘʯʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʝʪʩʷ ʠʩʯʝʨʧʳʚʘʶʱʠʤ ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʦʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʣʫʯʘʝʤʳʭ ʩʠʛʥʘʣʦʚ ʵʪʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʆʆʆ çʅʇʇ 

çɺʠʙʨʦʙʠʪè ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʝʥ ʨʘʟʜʝʣ ʨʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʚʠʙʨʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ. 

ʈʫʯʥʦʡ ʘʥʘʣʠʟ 

ɼʘʥʥʳʡ ʨʘʟʜʝʣ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʧʦʣʫʯʘʪʴ ʚʨʝʤʝʥʥʳʝ ʩʠʛʥʘʣʳ 

ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʢʘʥʘʣʫ ʠ ʧʨʦʚʦʜʠʪʴ ʨʘʩʰʠʨʝʥʥʳʡ ʘʥʘʣʠʟ ʩʠʛʥʘʣʘ ʚʦ ʚʨʝʤʝʥʥʦʡ ʠ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʤʝʪʦʜʘʤʠ ɹʇʌ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʠʣʴʪʨʘʮʠʠ ʠ ʨʘʟʣʠʯʥʳʭ 

ʚʟʚʝʰʠʚʘʶʱʠʭ ʦʢʦʥ. 

ʇʨʠ ʧʝʨʚʦʤ ʦʪʢʨʳʪʠʠ ʨʘʟʜʝʣ ʠʤʝʝʪ ʦʙʱʠʡ ʚʠʜ: 



«ʇʨʦʙʣʝʤʳ ʚʠʙʨʘʮʠʠ, ʚʠʙʨʦʥʘʣʘʜʢʠ, ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ»  
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ʈʠʩ. 6. ʆʙʱʠʡ ʚʠʜ ʨʘʟʜʝʣʘ. ʈʫʯʥʦʡ ʘʥʘʣʠʟ ʩʠʛʥʘʣʘ 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʭʚʘʪʘ ʥʦʚʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ 

çʅʦʚʳʡ ʟʘʭʚʘʪ ʩʠʛʥʘʣʘè ʠ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʭʚʘʪʘ ʥʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʚ 

ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʘʥʘʣ, ʘ ʪʘʢʞʝ ʫʢʘʟʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʟʘʧʠʩʠ ʥʦʚʦʛʦ ʩʠʛʥʘʣʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʟʘʭʚʘʪʘ ʥʦʚʦʛʦ ʩʠʛʥʘʣʘ ʠ ʝʛʦ ʟʘʧʠʩʠ ʥʘ ʞʝʩʪʢʠʡ ʜʠʩʢ ʢʦʤʧʴʶʪʝʨʘ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧʝʥ ʧʨʦʛʨʝʩʩ ʧʨʦʮʝʩʩʘ ʟʘʭʚʘʪʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʪʤʝʥʠʪʴ ʟʘʭʚʘʪ (ʟʘʧʠʩʴ). 

ʇʦ ʦʢʦʥʯʘʥʠʶ ʟʘʧʠʩʠ ʥʦʚʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʨʘʟʜʝʣʘ çʈʫʯʥʦʡ ʘʥʘʣʠʟè 

ʧʦʷʚʠʪʴʩʷ ʥʦʚʘʷ ʧʘʥʝʣʴ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ ʥʦʚʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʘʥʘʣʠʟʘ. 

ʇʨʠ ʚʳʙʦʨʝ ʟʘʧʠʩʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪʢʨʳʚʘʝʪʩʷ ʥʦʚʘʷ ʚʢʣʘʜʢʘ ʙʨʘʫʟʝʨʘ ʩ ʥʦʚʳʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʦʢʥʦʤ (ʨʠʩ. 7). 

ʆʢʥʦ ʫʩʣʦʚʥʦ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʯʘʩʪʠ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ, ʢʥʦʧʢʠ ʚʳʙʦʨʘ ʦʪʦʙʨʘʞʘʝʤʳʭ ʚʝʣʠʯʠʥ ʠ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʥʦʧʦʢ. 

ʇʦʤʠʤʦ ʢʥʦʧʦʢ ʦʪʦʙʨʘʞʘʝʤʳʭ ʚʝʣʠʯʠʥ, ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧʥʳ ʢʥʦʧʢʠ çʕʢʩʧʦʨʪ 

ʜʘʥʥʳʭè ʠ çʇʝʯʘʪʴè, ʘ ʪʘʢʞʝ ʢʥʦʧʢʠ ʨʘʩʯʸʪʘ ʩʧʝʢʪʨʘ ʠʣʠ ʩʧʝʢʪʨʘ ʦʛʠʙʘʶʱʝʡ. 

 

ʈʠʩ. 7. ʈʫʯʥʦʡ ʘʥʘʣʠʟ ʩʠʛʥʘʣʘ. ɺʨʝʤʝʥʥʦʡ ʩʠʛʥʘʣ 
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ʉʨʝʜʩʪʚʘʤʠ ʧʨʦʛʨʘʤʤʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʦʚʝʩʪʠ ʧʝʨʝʩʯʸʪ ʧʦʣʫʯʝʥʥʦʛʦ ʩʠʛʥʘʣʘ 

ʚʠʙʨʦʫʩʢʦʨʝʥʠʷ ʚ ʩʠʛʥʘʣ ʚʠʙʨʦʩʢʦʨʦʩʪʠ ʠʣʠ ʚʠʙʨʦʧʝʨʝʤʝʱʝʥʠʷ ʧʫʪʝʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

ʩʠʛʥʘʣʘ çʥʘ ʣʝʪʫè. ɺ ʨʝʞʠʤʝ ʦʪʦʙʨʘʞʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʝʜʠʥʠʮʘʭ ʚʠʙʨʦʩʢʦʨʦʩʪʠ ʠ 

ʚʠʙʨʦʧʝʨʝʤʝʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧʝʥ ʧʝʨʝʢʣʶʯʘʪʝʣʴ çʇʦʜʘʚʣʝʥʠʝ ʦʰʠʙʢʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷè, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʠʚʝʩʪʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʩʠʛʥʘʣ ʢ ʢʦʨʨʝʢʪʥʦʤʫ ʚʠʜʫ. 

ʊʘʢʞʝ ʥʘ ʩʪʨʘʥʠʮʝ ʚʨʝʤʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʘʥʝʣʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ 

ʜʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʣʠʙʦ ʫʯʘʩʪʢʘ ʩʠʛʥʘʣʘ. ʅʘ ʜʘʥʥʦʡ ʧʘʥʝʣʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʦ ʬʘʡʣʝ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʚʩʝʛʦ 

ʩʠʛʥʘʣʘ ʠʣʠ ʚʳʜʝʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʪʘʢʠʝ ʢʘʢ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʨʘʟʤʘʭ ʠ 

ʉʂɿ ʩʠʛʥʘʣʘ, ʠ ʪʘʢʞʝ ʜʠʩʧʝʨʩʠʷ ʠ ʵʢʩʮʝʩʩ. 

ʅʘ ʨʠʩʫʥʢʝ 8 ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʘʥʝʣʴ ʜʝʪʘʣʴʥʦʛʦ ʦʙʟʦʨʘ ʩʠʛʥʘʣʘ ʠ ʧʘʥʝʣʴ ʦʙʱʝʛʦ ʚʠʜʘ 

ʠʩʭʦʜʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʩʠʛʥʘʣʘ. ʇʨʠ ʚʳʙʦʨʝ ʫʯʘʩʪʢʘ ʩʠʛʥʘʣʘ ʥʘ ʧʘʥʝʣʠ ʦʙʱʝʛʦ ʚʠʜʘ ʤʦʞʥʦ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʬʦʨʤʫ ʚʨʝʤʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʧʘʥʝʣʠ ʜʝʪʘʣʴʥʦʛʦ ʦʙʟʦʨʘ 

ʠʣʠ ʨʘʩʧʝʯʘʪʘʪʴ ʚʳʙʨʘʥʥʳʡ ʦʪʨʝʟʦʢ. ʇʨʠ ʚʳʙʦʨʝ ʫʯʘʩʪʢʘ ʩʠʛʥʘʣʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʥʘʣʦʞʠʪʴ ʧʦʚʝʨʭ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʛʨʘʬʠʢ ʠʤʧʫʣʴʩʦʚ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʦʪ ʜʘʪʯʠʢʘ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ. 

 

ʈʠʩ. 8. ʈʫʯʥʦʡ ʘʥʘʣʠʟ ʩʠʛʥʘʣʘ. ʇʘʥʝʣʴ ʜʝʪʘʣʴʥʦʛʦ ʚʠʜʘ ʩʠʛʥʘʣʘ 

ɼʘʣʝʝ ʝʩʣʠ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ ʚʳʙʨʘʪʴ çʉʧʝʢʪʨè, ʪʦ ʙʫʜʝʪ ʦʪʢʨʳʪʘ ʥʦʚʘʷ ʚʢʣʘʜʢʘ 

ʨʘʙʦʪʳ ʩʦ ʩʧʝʢʪʨʘʤʠ: 

 
ʈʠʩ. 9. ʈʫʯʥʦʡ ʘʥʘʣʠʟ ʩʧʝʢʪʨʘ. ʆʙʱʠʡ ʚʠʜ 



«ʇʨʦʙʣʝʤʳ ʚʠʙʨʘʮʠʠ, ʚʠʙʨʦʥʘʣʘʜʢʠ, ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ»  
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ʇʝʨʚʦʥʘʯʘʣʴʥʳʡ ʩʧʝʢʪʨ ʩʯʠʪʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʜʦʩʪʫʧʥʦʤ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 

(ɺʘʞʥʦ! ɼʦʩʪʫʧʥʳʡ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʠ ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʚʳʙʠʨʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ð ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʜʣʷ ʠʤʝʶʱʝʡʩʷ ʘʧʧʘʨʘʪʫʨʳ ʧʨʦʝʢʪʘ. ʂʦʣʠʯʝʩʪʚʦ 

ʢʘʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʜʘʥʳ ʥʘ ʟʘʭʚʘʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʧʧʘʨʘʪʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɸʉʂɺʄ). 

ʅʘ ʜʘʥʥʦʡ ʩʪʨʘʥʠʮʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧʝʥ ʬʫʥʢʮʠʦʥʘʣ ʨʫʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ ʚ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʯʝʛʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʘʥʝʣʴ, 

ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʩʥʦʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʬʘʡʣʝ. 

ʅʠʞʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʘʥʝʣʴ ʦʪʦʙʨʘʞʝʥʠʷ ʩʧʝʢʪʨʘ ʠ ʦʩʥʦʚʥʳʝ ʥʘʩʪʨʦʡʢʠ ʦʪʦʙʨʘʞʝʥʠʷ 

ʩʧʝʢʪʨʘ. ɼʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʦʩʪʫʧʥʦ ʠʟʤʝʥʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʩʧʝʢʪʨʘ, 

ʥʘʣʦʞʝʥʠʝ ʚʟʚʝʰʠʚʘʶʱʝʛʦ ʦʢʥʘ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʧʝʢʪʨʘ çʥʘ ʣʝʪʫè. 

ʅʘ ʜʘʥʥʦʡ ʧʘʥʝʣʠ ʜʦʩʪʫʧʥʦ ʪʘʢʞʝ ʦʪʦʙʨʘʞʝʥʠʝ ʢʫʨʩʦʨʦʚ ʜʣʷ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʠ 

ʩʫʙʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʧʝʢʪʨʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʧʝʢʪʨʘ ʠʟ ʣʠʥʝʡʥʳʭ ʝʜʠʥʠʮ 

(ʤʤ/c2, ʤʤ/c) ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʝ (ʜɹ), ʪʘʢ ʞʝ ʜʦʩʪʫʧʥʘ ʧʝʯʘʪʴ ʩʧʝʢʪʨʘ ʩ ʟʘʜʘʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ. 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘ ʧʘʥʝʣʠ çʀʩʭʦʜʥʳʡ ʩʠʛʥʘʣè ʚʳʙʨʘʪʴ çʉʧʝʢʪʨ ʦʛʠʙʘʶʱʝʡè, ʪʦ ʦʪʢʨʦʝʪʩʷ 

ʥʦʚʘʷ ʚʢʣʘʜʢʘ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʧʝʢʪʨʦʤ ʦʛʠʙʘʶʱʝʡ. 

 

ʈʠʩ. 2. ʈʫʯʥʦʡ ʘʥʘʣʠʟ ʩʧʝʢʪʨʘ ʦʛʠʙʘʶʱʝʡ. ʆʙʱʠʡ ʚʠʜ 

ʅʘ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ, ʪʘʢʞʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʘʥʝʣʴ 

ʩ ʦʩʥʦʚʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʬʘʡʣʝ. 

ʅʠʞʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʘʥʝʣʴ ʦʪʦʙʨʘʞʝʥʠʷ ʩʧʝʢʪʨʘ ʦʛʠʙʘʶʱʝʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʥʦʧʢʠ 

ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʩʧʝʢʪʨʘ. 

ʅʘ ʜʘʥʥʦʡ ʧʘʥʝʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʪʨʦʠʪʩʷ ʩʧʝʢʪʨ ʦʛʠʙʘʶʱʝʡ ʧʦ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʩʧʝʢʪʨ, ʜʣʷ ʯʝʛʦ ʜʦʩʪʫʧʥʦ 

ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʬʠʣʴʪʨʘʮʠʠ ʠʩʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ (ʦʢʪʘʚʥʳʤ ʣʠʙʦ 

ʪʨʝʪʴʦʢʪʘʚʥʳʤ ʦʢʥʦʤ), ʘ ʪʘʢʞʝ ʚʟʚʝʰʠʚʘʶʱʠʝ ʦʢʥʘ ʩʧʝʢʪʨʘ. 

ʇʦʣʫʯʠʚʰʠʡʩʷ ʨʝʟʫʣʴʪʘʪ ʨʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʨʘʟʜʝʣʘʭ: ʠʩʭʦʜʥʳʡ ʩʠʛʥʘʣ, ʩʧʝʢʪʨ, ʩʧʝʢʪʨ 

ʦʛʠʙʘʶʱʝʡ ʤʦʞʥʦ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʚ ʬʘʡʣ ʣʠʙʦ ʨʘʩʧʝʯʘʪʘʪʴ ʢʘʢ ʝʩʪʴ. 
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ʇʦʩʣʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʜʘʥʥʳʝ ʦ ʩʧʝʢʪʨʘʭ ʥʝ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ 

ʵʢʩʧʦʨʪ ʜʘʥʥʳʭ ʚ ʬʘʡʣ. 

ɼʘʥʥʳʝ ʦʙ ʠʩʭʦʜʥʳʭ ʚʨʝʤʝʥʥʳʭ ʩʠʛʥʘʣʘʭ ʦʩʪʘʸʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ ʩʥʦʚʘ ʜʣʷ ʘʥʘʣʠʟʘ, ʩʧʝʢʪʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʚʳʚʦʜʘ ʥʘ ʧʝʯʘʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʜʝʣ ʨʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʀʉɺʄ çɺʠʙʨʦʙʠʪ Web.Net.Monitoringè, 

ʩʦʚʤʝʩʪʥʦ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʠ ʩʙʦʨʦʤ ʦʩʥʦʚʥʳʭ ʚʠʙʨʘʮʠʦʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦʟʚʦʣʷʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʦʮʝʥʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʦʪʦʨʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʜʝʬʝʢʪʦʚ ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʝʜʣʘʛʘʝʤʳʝ ʆʆʆ ʅʇʇ çɺʠʙʨʦʙʠʪè ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʜʠʘʛʥʦʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʟʚʦʣʷʶʪ ʩ ʬʫʥʢʮʠʷʤʠ ʨʫʯʥʦʛʦ ʘʥʘʣʠʟʘ 

ʚʠʙʨʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ: 

- ʇʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘ ʩʯʝʪ ʧʦʩʪʨʦʝʥʠʷ 
ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʴʥʦ-ʟʘʱʠʪʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

- ʆʮʝʥʠʚʘʪʴ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ. 

- ʇʨʦʚʦʜʠʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʧʦ ʬʘʢʪʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ, 
ʩʦʢʨʘʱʘʷ ʙʶʜʞʝʪ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. 

- ʉʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʨʝʛʣʘʤʝʥʪʥʳʭ ʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ, ʫʯʠʪʳʚʘʷ 

ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

- ʂʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚ ʨʝʞʠʤʝ çʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠè ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ ʧʦʜʦʪʯʝʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

- ʇʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʦʪʯʝʪʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʩ ʚʳʩʦʢʦʡ 
ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʧʨʦʩʘ ʜʘʥʥʳʭ ʫ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʣʠʮ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ. 

- ʇʨʦʚʦʜʠʪʴ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ. 

ʆʆʆ ʅʇʇ çɺʠʙʨʦʙʠʪè ʥʘʤʝʨʝʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʜʦʣʞʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ 

ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 



«ʇʨʦʙʣʝʤʳ ʚʠʙʨʘʮʠʠ, ʚʠʙʨʦʥʘʣʘʜʢʠ, ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ»  
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ʆʎɽʅʂɸ ʊɽʂʋʑɽɻʆ ʊɽʍʅʀʏɽʉʂʆɻʆ ʉʆʉʊʆʗʅʀʗ ʂʆʊʃʆɺ ʇʉʋ ʊʕʉ 

ʇʆ ʇʆʂɸɿɸʊɽʃʗʄ ʂɸʏɽʉʊɺɸ 

ɸ. ʅ. ʊʋɻʆɺ 

(ɸʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʜʚʘʞʜʳ ʦʨʜʝʥʘ ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ 

ʊʝʧʣʦʪʝʭʥʠʯʝʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

ʊʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ð ʵʪʦ ʦʩʥʦʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠ ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʦʜʣʝʥʠʷ ʩʨʦʢʘ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʦʩʥʘʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʲʝʤʦʚ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. 

ʆʯʝʥʴ ʯʘʩʪʦ ʧʦʜ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʢʦʪʣʦʚ ʠ ʜʨʫʛʦʛʦ ʪʝʧʣʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʊʕʉ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʪʦʣʴʢʦ ʝʛʦ ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ, ʢʦʪʦʨʳʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʜʥʘʢʦ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʫʭʫʜʰʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦʩʪʦʷʥʠʝ ʤʝʪʘʣʣʘ, ʥʦ ʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʵʢʦʥʦʤʠʯʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʜʦʣʞʥʦ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ, ʥʦ ʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ, ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ 

ʤʝʥʷʶʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ɺ ʜʦʢʣʘʜʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʪʠʧʘʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʦʚʳʭ 

ʢʦʪʣʦʚ ʚ ʩʦʩʪʘʚʝ ʧʘʨʦʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ (ʇʉʋ) ʊʕʉ, ʠʭ ʜʦʣʝ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ 

ʵʣʝʢʪʨʦʛʝʥʝʨʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ ʈʦʩʩʠʠ ʠ ʦ ʚʨʝʤʝʥʠ ʠʭ ʨʘʙʦʪʳ ʩ ʤʦʤʝʥʪʘ ʟʘʧʫʩʢʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚʦ ɺʊʀ ʤʝʪʦʜʠʢʝ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʪʣʳ, ʵʥʝʨʛʦʙʣʦʢʠ, ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ, ʥʘʜʝʞʥʦʩʪʴ, 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, ʪʝʭʥʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʉʪʨʫʢʪʫʨʘ ʵʣʝʢʪʨʦʛʝʥʝʨʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ 

ʅʘ 01.01.2025 ʛ. ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ɽʕʉ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣʘ 

263,72 ʄɺʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʊʕʉ ð 171,98 ʄɺʪ [1] (ʨʠʩ. 1).  

 

 

ʈʠʩ. 1. ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ɽʕʉ ʈʦʩʩʠʠ, % 



 

 

XIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 
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ɺ ʦʩʥʦʚʥʦʤ ʥʘ ʊʕʉ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʧʘʨʦʩʠʣʦʚʳʝ ʫʩʪʘʥʦʚʢʠ (ʇʉʋ) (ʨʠʩ. 2). ʄʦʱʥʦʩʪʴ 

ʛʘʟʦʪʫʨʙʠʥʥʳʭ (ɻʊʋ) ʠ ʧʘʨʦʛʘʟʦʚʳʭ ʫʩʪʘʥʦʚʦʢ (ʇɻʋ) ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ ʦʜʥʫ ʧʷʪʫʶ ʯʘʩʪʴ 

ʦʪ ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ ʚʩʝʭ ʊʕʉ (ʧʨʠʤʝʨʥʦ 34 ɻɺʪ). 

 

ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʊʕʉ ɽʕʉ ʈʦʩʩʠʠ  

ʄʦʱʥʦʩʪʴ ʛʘʟʦʤʘʟʫʪʥʳʭ ʇʉʋ ð ʧʨʠʤʝʨʥʦ 91 ɻɺʪ, ʚ ʪ. ʯ. ʧʨʠʤʝʨʥʦ 45 % (41 ɻɺʪ) 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʵʥʝʨʛʦʙʣʦʢʠ ʤʦʱʥʦʩʪʴʶ 180 ʄɺʪ ʠ ʙʦʣʝʝ. ʆʩʪʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʛʘʟʦʚʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ð ʵʪʦ ʊʕʉ ʩ ʧʦʧʝʨʝʯʥʳʤʠ ʩʚʷʟʷʤʠ ʠ ʙʣʦʢʠ ʤʝʥʝʝ 180 ʄɺʪ, ʩ ʥʠʟʢʠʤ ʂʇɼ, 

ʢʦʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʜʘʚʥʦ ʦʪʨʘʙʦʪʘʣʦ ʧʘʨʢʦʚʳʡ ʨʝʩʫʨʩ ʠ ʪʨʝʙʫʝʪ ʟʘʤʝʥʳ.  

ʋʛʦʣʴ ʢʘʢ ʦʩʥʦʚʥʦʝ ʪʦʧʣʠʚʦ ʩʞʠʛʘʝʪʩʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘ 90 ʊʕʉ (ʙʝʟ ʫʯʝʪʘ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʤʦʱʥʦʩʪʴʶ 12 ʄɺʪ ʠ ʤʝʥʴʰʝ, ʠ ʢʦʪʝʣʴʥʳʭ). ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʵʪʠʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 14,8 % ʦʪ ʚʩʝʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ 

ʈʌ [2]. ʇʨʠʤʝʨʥʦ 21 ɻɺʪ ʩʦʩʪʘʚʣʷʶʪ ʵʥʝʨʛʦʙʣʦʢʠ ʤʦʱʥʦʩʪʴʶ 150ï800 ʄɺʪ. ʆʩʪʘʣʴʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʪʝʣʴʥʦʝ, ʪʘʢʞʝ ʢʘʢ ʠ ʥʘ ʛʘʟʦʤʘʟʫʪʥʳʭ ʊʕʉ, ʦʪʨʘʙʦʪʘʣʦ ʩʚʦʡ 

ʧʘʨʢʦʚʳʡ ʨʝʩʫʨʩ ʠ ʪʨʝʙʫʝʪ ʟʘʤʝʥʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʊʕʉ ʈʦʩʩʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʴʶ ʦʪ 25 ʄɺʪ 

ʠ ʚʳʰʝ ʥʘʭʦʜʠʪʩʷ ʩʚʳʰʝ 1500 ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ ʩ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ ʟʘ ʢʦʪʣʦʤ 9,8 ʄʇʘ 

(100 ʢʛʩ/ʩʤ2) ʠ ʙʦʣʝʝ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ð ʧʨʠʤʝʨʥʦ 90 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ð ʢʦʪʣʳ ʩ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ (ʩʚʳʰʝ 90 % ʠʟ ʥʠʭ ð ʙʝʟ ʧʨʦʤʧʝʨʝʛʨʝʚʘ), ʧʨʷʤʦʪʦʯʥʳʭ ʢʦʪʣʦʚ ð 

ʯʫʪʴ ʙʦʣʴʰʝ 10 % (ʨʠʩ. 3). ʇʦ ʩʫʤʤʘʨʥʦʡ ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʞʜʫ 

ʧʨʷʤʦʪʦʯʥʳʤʠ ʢʦʪʣʘʤʠ ʠ ʢʦʪʣʘʤʠ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ ʩʦʩʪʘʚʣʷʝʪ ʢʘʢ 30/70.  

 

ʈʠʩ. 3. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ 

ʥʘ ʊʕʉ ʈʦʩʩʠʠ: ʘ) ʚʩʝ ʪʠʧʳ; ʙ) ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ; ʚ) ʧʨʷʤʦʪʦʯʥʳʝ 



«ʇʨʦʙʣʝʤʳ ʚʠʙʨʘʮʠʠ, ʚʠʙʨʦʥʘʣʘʜʢʠ, ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ»  
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ʆʧʠʩʘʥʠʝ ʛʘʟʦʤʘʟʫʪʥʳʭ ʢʦʪʣʦʚ ʚ ʩʦʩʪʘʚʝ ʵʥʝʨʛʦʙʣʦʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ɼʠʥʘʤʠʢʫ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʛʘʟʦʤʘʟʫʪʥʳʭ ʵʥʝʨʛʦʙʣʦʢʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʠʩ. 4, ʠʟ ʢʦʪʦʨʦʛʦ ʚʠʜʥʦ, ʯʪʦ ʩ ʥʘʯʘʣʘ 90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʛʘʟʦʤʘʟʫʪʥʳʝ 

ʵʥʝʨʛʦʙʣʦʢʠ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʩʪʨʦʠʣʠʩʴ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʠ ʟʘʧʫʱʝʥʳ ʚ ʨʘʙʦʪʫ ʣʠʰʴ ʜʚʘ ʙʣʦʢʘ 

ʤʦʱʥʦʩʪʴʶ 800 ʄɺʪ ʥʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʡ ɻʈʕʉ (ʚ 1993 ʠ 2003 ʛʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʝʨʝʚʦʜ ʧʳʣʝʫʛʦʣʴʥʳʭ ʙʣʦʢʦʚ ʥʘ ʩʞʠʛʘʥʠʝ ʛʘʟʘ. 

 

 

ʈʠʩ. 4. ɼʠʥʘʤʠʢʘ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʛʘʟʦʤʘʟʫʪʥʳʭ ʧʘʨʦʩʠʣʦʚʳʭ ʵʥʝʨʛʦʙʣʦʢʦʚ 

ʤʦʱʥʦʩʪʴʶ 180 ʄɺʪ ʠ ʚʳʰʝ ʚ ʈʌ 

ɺʩʝ ʛʘʟʦʤʘʟʫʪʥʳʝ ʧʘʨʦʩʠʣʦʚʳʝ ʵʥʝʨʛʦʙʣʦʢʠ ʤʦʱʥʦʩʪʴʶ 180 ʄɺʪ ʠ ʙʦʣʝʝ (ʢʨʦʤʝ 

ʫʧʦʤʷʥʫʪʦʛʦ ʚʪʦʨʦʛʦ ʙʣʦʢʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʡ ɻʈʕʉ) ð ʩʪʘʨʰʝ 30 ʣʝʪ, ʘ ʜʦʣʷ ʧʨʦʨʘʙʦʪʘʚʰʠʭ 

ʙʦʣʝʝ 40 ʣʝʪ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 70 %, ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʣʝʝ 50 ʣʝʪ ð ʦʢʦʣʦ 35 %.  

ʇʝʨʚʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʡ ʛʘʟʦʤʘʟʫʪʥʳʡ ʜʫʙʣʴ-ʙʣʦʢ ʤʦʱʥʦʩʪʴʶ 200 ʄɺʪ ʙʳʣ 

ʟʘʧʫʱʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʘ ɿʘʠʥʩʢʦʡ ɻʈʕʉ ʝʱʝ ʚ 1963 ʛ. ɺʩʝʛʦ ʞʝ ʚ ʈʦʩʩʠʠ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ 

15 ʪʘʢʠʭ ʜʫʙʣʴ-ʙʣʦʢʦʚ, ʢʦʪʦʨʳʝ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʜʦ ʩʠʭ ʧʦʨ. ʅʘ ʥʠʭ ʫʩʪʘʥʦʚʣʝʥʳ 

ʜʚʫʭʢʦʨʧʫʩʥʳʝ ʧʨʷʤʦʪʦʯʥʳʝ ʢʦʪʣʳ ʪʠʧʘ ʇʂ-47 ʇʦʜʦʣʴʩʢʦʛʦ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ 

ʠʤ. ʆʨʜʞʦʥʠʢʠʜʟʝ ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 640 ʪ/ʯ, ʩ ʧʨʦʤʧʝʨʝʛʨʝʚʦʤ ʠ ʜʦʢʨʠʪʠʯʝʩʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʘʨʘ: 140 ʘʪʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʛʨʝʚʘ 545/545 ʉ̄. 

ɺ 1972 ʛ. ʥʘ ʉʫʨʛʫʪʩʢʦʡ ɻʈʕʉ ʙʳʣ ʧʫʱʝʥ ʛʦʣʦʚʥʦʡ ʤʦʥʦʙʣʦʢ ʪʘʢʦʡ ʞʝ ʤʦʱʥʦʩʪʴʶ ð 

200 ʄɺʪ. ɺʩʝʛʦ ʙʳʣʦ ʩʦʦʨʫʞʝʥʦ 27 ʛʘʟʦʚʳʭ ʤʦʥʦʙʣʦʢʦʚ ʩ ʢʦʪʣʘʤʠ ʊʄ-104ɸ, ʊɻʄ-104, 

ʊɻʄɽ-206. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʫʙʣʴ-ʙʣʦʢʦʚ, ʛʜʝ ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʷʤʦʪʦʯʥʳʝ ʢʦʪʣʳ, ʢʦʪʣʳ ʜʣʷ 

ʤʦʥʦʙʣʦʢʦʚ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʙʘʨʘʙʘʥʥʳʤʠ. ʀʭ ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 670 ʪ/ʯ, 

ʘ ʧʘʨʘʤʝʪʨʳ ʧʘʨʘ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʜʫʙʣʴ-ʙʣʦʢʦʚ: 140 ʘʪʤ, 545/545 ʉ̄. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʠʤ ʙʣʦʢʘʤ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʛʘʟ ʥʝʢʦʪʦʨʳʝ 

ʧʳʣʝʫʛʦʣʴʥʳʝ ʙʣʦʢʠ ʤʦʱʥʦʩʪʴʶ 200 ʄɺʪ ʥʘ ʐʘʪʫʨʩʢʦʡ, ʉʤʦʣʝʥʩʢʦʡ, ʇʩʢʦʚʩʢʦʡ ʠ 

ʏʝʨʝʧʦʚʝʮʢʦʡ ɻʈʕʉ ʩ ʙʘʨʘʙʘʥʥʳʤʠ ʜʚʫʭʢʦʨʧʫʩʥʳʤʠ ʢʦʪʣʘʤʠ ʊʇ-108 ʠ ʊʇɽ-208 

ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 640 ʪ/ʯ, ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ, ʧʨʦʤʧʝʨʝʛʨʝʚʦʤ ʠ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʝʨʝʛʨʝʪʦʛʦ ʧʘʨʘ 570 ʉ̄, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʜʣʷ ʩʞʠʛʘʥʠʷ 

ʬʨʝʟʝʨʥʦʛʦ ʪʦʨʬʘ. (ɺ 2021 ʛʦʜʫ ʙʣʦʢʠ ʏʝʨʝʧʦʚʝʮʢʦʡ ɻʈʕʉ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ). 

ʅʘ ʫʛʦʣʴʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʜʚʘ ʜʫʙʣʴ-ʙʣʦʢʘ ʩ ʢʦʪʣʦʤ ʊʇɽ-429 ʂʠʨʦʚʩʢʦʡ ʊʕʎ-5, 



 

 

XIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 
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ʤʦʥʦʙʣʦʢʠ ʩ ʢʦʪʣʦʤ ʇʂ-33-1 ʑʝʢʠʥʩʢʦʡ ɻʈʕʉ ʠ ʢʦʪʣʦʤ ɽ-670-140 ʍʘʙʘʨʦʚʩʢʦʡ ʊʕʎ-3 ʪʘʢʞʝ 

ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʛʘʟ.  

ɺ 1964 ʛ. ʥʘ ʂʦʥʘʢʦʚʩʢʦʡ ɻʈʕʉ ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʝʨʚʳʡ  ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʡ ʜʫʙʣʴ-

ʙʣʦʢ 300 ʄɺʪ ʥʘ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʧʘʨʘ (ʉʂɼ). ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ 28 ʪʘʢʠʭ ʜʫʙʣʴ-ʙʣʦʢʦʚ ʩ ʢʦʪʣʘʤʠ ʊɻʄʇ-114 ʠ ʇʂ-41. ʕʪʠ ʢʦʪʣʳ 

ʚʳʧʦʣʥʝʥʳ ʜʚʫʭʢʦʨʧʫʩʥʳʤʠ ʩ ʩʠʤʤʝʪʨʠʯʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʛʨʝʚʘ 

ʠ ʇ-ʦʙʨʘʟʥʦʡ ʢʦʤʧʦʥʦʚʢʦʡ ʢʘʞʜʦʛʦ ʢʦʨʧʫʩʘ, ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 950 ʪ/ʯ, 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʝʨʝʛʨʝʚʘ ʧʘʨʘ 545/545 ʉ̄ ʠ ʜʘʚʣʝʥʠʝʤ 255 ʘʪʤ. 

ʇʝʨʚʳʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʡ ʤʦʥʦʙʣʦʢ 300 ʄɺʪ ʥʘ ʉʂɼ ʟʘʧʫʱʝʥ ʚ 1971 ʛ. 

ʥʘ ʂʦʩʪʨʦʤʩʢʦʡ ɻʈʕʉ, ʘ ʧʝʨʚʳʡ ʪʝʧʣʦʬʠʢʘʮʠʦʥʥʳʡ ʙʣʦʢ 250 ʄɺʪ ð ʚ 1974 ʛ. ʥʘ ʊʕʎ-21 

ʄʦʩʵʥʝʨʛʦ. ʉ ʚʚʦʜʦʤ ʚ 1980ʛ. ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʙʣʦʢʘ 800 ʄɺʪ ʥʘ ʈʷʟʘʥʩʢʦʡ ɻʈʕʉ ʥʘʯʘʪʦ 

ʦʩʚʦʝʥʠʝ ʤʦʱʥʳʭ ʛʘʟʦʤʘʟʫʪʥʳʭ ʵʥʝʨʛʦʙʣʦʢʦʚ. ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʥʘ ʂʦʩʪʨʦʤʩʢʦʡ ɻʈʕʉ ʟʘʧʫʱʝʥ 

ʢʨʫʧʥʝʡʰʠʡ ʚ ʪʦ ʚʨʝʤʷ ʵʥʝʨʛʦʙʣʦʢ ʤʦʱʥʦʩʪʴʶ 1200 ʄɺʪ. 

ɺʩʝʛʦ ʞʝ ʥʘ ʊʕʉ ʈʦʩʩʠʠ ʙʳʣʦ ʩʦʦʨʫʞʝʥʦ 53 ʵʥʝʨʛʦʙʣʦʢʘ ʉʂɼ ʚ ʤʦʥʦʙʣʦʯʥʦʤ 

ʠʩʧʦʣʥʝʥʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʛʘʟʦʤʘʟʫʪʥʳʝ ʢʦʪʣʳ ʊɻʄʇ-314, ʊɻʄʇ-324, ʊɻʄʇ-

344, ʊɻʄʇ-204, ʊɻʄʇ-1202. ʅʦʤʠʥʘʣʴʥʘʷ ʧʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʪʣʦʚ ʊɻʄʇ-314, 

ʊɻʄʇ-324, ʊɻʄʇ-344 ʜʣʷ ʙʣʦʢʦʚ 250/300 ʄɺʪ ʩʦʩʪʘʚʣʷʝʪ 1000 ʪ/ʯ; ʜʣʷ ʙʣʦʢʦʚ 800 ʄɺʪ ð 

2650 ʪ/ʯ (ʢʦʪʣʳ ʊɻʄʇ-204); ʠ ʜʣʷ ʙʣʦʢʘ 1200 ʄɺʪ ð 3950 ʪ/ʯ (ʢʦʪʝʣ ʊɻʄʇ-1202). ʂʨʦʤʝ 

ʵʪʦʛʦ ʪʨʠ ʢʦʪʣʘ ʊʇʇ-804 ʙʣʦʢʦʚ 820 ʄɺʪ ʇʝʨʤʩʢʦʡ ɻʈʕʉ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʢʘʢ 

ʧʳʣʝʫʛʦʣʴʥʳʝ, ʙʳʣʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʧʦʜ ʩʞʠʛʘʥʠʝ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʦʧʣʠʚʘ. 

ʂʦʪʣʳ ʫʛʦʣʴʥʳʭ ʵʥʝʨʛʦʙʣʦʢʦʚ 

ʇʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʘ ʫʛʦʣʴʥʳʭ ʛʝʥʝʨʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʊʕʎ, 

ʦʪʧʫʩʢʘʶʱʠʭ ʧʦʪʨʝʙʠʪʝʣʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ. ɺ ʦʩʥʦʚʥʦʤ ʥʘ ʥʠʭ ʫʩʪʘʥʦʚʣʝʥʦ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʧʦʧʝʨʝʯʥʳʤʠ ʩʚʷʟʷʤʠ, ʥʦ ʝʩʪʴ ʠ ʪʝʧʣʦʬʠʢʘʮʠʦʥʥʳʝ ʵʥʝʨʛʦʙʣʦʢʠ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 30 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʦʙʣʦʢʦʚ. 

ʇʨʠʤʝʨʥʦ 72 % ʫʛʦʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʈʦʩʩʠʠ ð ʵʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘ ʜʦʢʨʠʪʠʯʝʩʢʦʝ 

ʜʘʚʣʝʥʠʝ (ʨʠʩ. 5).  

 

ʈʠʩ. 5. ʉʫʤʤʘʨʥʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʫʛʦʣʴʥʳʭ ʊʕʉ ʈʦʩʩʠʠ 

ʧʦ ʪʠʧʘʤ ʦʙʦʨʫʜʦʚʘʥʠʷ: 1 ð ʊʕʉ, ʚʩʝʛʦ; 2 ð ʂʕʉ; 3 ð ʊʕʎ 
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ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʛʦʣʴʥʳʭ ʵʥʝʨʛʦʙʣʦʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʠ ʜʘʚʣʝʥʠʷ ʧʘʨʘ. ɺʠʜʥʦ, ʯʪʦ ʢʘʢ ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʪʘʢ ʠ ʧʦ ʩʫʤʤʘʨʥʦʡ 

ʤʦʱʥʦʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ ʙʣʦʢʠ 200ï300 ʄɺʪ. 

ʕʪʠ ʙʣʦʢʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʩʦʟʜʘʥʳ ʚ 60ï80 ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʠ ʚ ʪʦ ʚʨʝʤʷ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʣʫʯʰʠʤ ʦʙʨʘʟʮʘʤ ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʫʞʝ 

ʧʨʦʨʘʙʦʪʘʣʦ 40ï50 ʣʝʪ ʠ ʙʦʣʝʝ. ʇʦʵʪʦʤʫ ʩʚʦʡʩʪʚʝʥʥʳʝ ʠʤ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʸʞʥʦʩʪʠ, 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʂʇɼ (30ï36 %), ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʧʦ 

ʚʳʙʨʦʩʘʤ NOʍ, SO2 ʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʚ ʘʪʤʦʩʬʝʨʫ) ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʚʨʝʤʝʥʥʦʤʫ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ. 

 

ʈʠʩ. 6. ʂʦʣʠʯʝʩʪʚʦ ʫʛʦʣʴʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʵʥʝʨʛʦʙʣʦʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʤʦʱʥʦʩʪʠ: 

1 ð ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʦʙʣʦʢʦʚ; 2 ð ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ 

ɹʦʣʴʰʠʥʩʪʚʦ ʫʛʦʣʴʥʳʭ ʙʣʦʢʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʪʘʢʞʝ ʠʤʝʶʪ 

ʜʦʢʨʠʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʘʨʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 3 ʙʣʦʢʘ 225 ʄɺʪ: ʩʪ. ˉ 3 ʥʘ ʍʘʨʘʥʦʨʩʢʦʡ 

ɻʈʕʉ (2012 ʛ.), ʩʪ. ˉ 8 (2014 ʛ.) ʠ ʩʪ. ˉ 9 (2015 ʛ.) ʥʘ ʏʝʨʝʧʝʪʩʢʦʡ ɻʈʕʉ; 2 ʙʣʦʢʘ 60 ʄɺʪ ʥʘ 

ʉʘʭʘʣʠʥʩʢʦʡ ɻʈʕʉ-2 (2019 ʛ.); 3 ʙʣʦʢʘ 65 ʄɺʪ ʥʘ ʇʨʠʤʦʨʩʢʦʡ ʊʕʉ (2020 ʛ.). 

ʋʛʦʣʴʥʳʭ ʙʣʦʢʦʚ ʉʂɼ ʚ ʈʦʩʩʠʠ ʩ 90-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʪʦʣʴʢʦ ʯʝʪʳʨʝ: 

ʙʣʦʢ ˉ 3 ʂʘʰʠʨʩʢʦʡ ɻʈʕʉ (330 ʄɺʪ; ʩʝʡʯʘʩ ʚʳʚʝʜʝʥ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ), ʙʣʦʢ ˉ 9 

ʅʦʚʦʯʝʨʢʘʩʩʢʦʡ ɻʈʕʉ (330 ʄɺʪ), ʙʣʦʢ ˉ 10 ʊʨʦʠʮʢʦʡ ɻʈʕʉ (660 ʄɺʪ) ʠ ʙʣʦʢ ˉ 3 

ɹʝʨʝʟʦʚʩʢʦʡ ɻʈʕʉ (800 ʄɺʪ). ʀʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʭʦʪʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʫ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʫʛʦʣʴʥʳʭ ʊʕʉ, ʥʦ ʚʩʝ ʞʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʪʫʧʘʶʪ ʤʠʨʦʚʳʤ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʛʦʣʴʥʳʭ ʵʣʝʢʪʨʦʛʝʥʝʨʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ ʚ ʈʦʩʩʠʠ ʧʦ ʩʨʦʢʫ ʩʣʫʞʙʳ, 

ʚʢʣʶʯʘʷ ʵʥʝʨʛʦʙʣʦʢʠ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 7, ʠʟ ʢʦʪʦʨʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘ ʫʛʦʣʴʥʳʭ ʊʕʉ 

ʈʦʩʩʠʠ ʢʦʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʦʨʘʙʦʪʘʚʰʝʝ ʙʦʣʝʝ 40 ʣʝʪ, ʩʦʩʪʘʚʣʷʝʪ ʧʦʯʪʠ 60 %. ʂʦʪʣʳ 

ʚ ʩʦʩʪʘʚʝ ʛʝʥʝʨʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ ʤʦʣʦʞʝ 10 ʣʝʪ ð ʯʫʪʴ ʙʦʣʴʰʝ 10 %. 

ɺ ʮʝʣʦʤ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ 75 % ʢʦʪʣʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʪʝʧʣʦʚʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʈʦʩʩʠʠ, ʩʦʩʪʘʚʣʷʝʪ ʩʚʳʰʝ 40 ʣʝʪ, ʜʣʷ ʙʦʣʝʝ ʯʝʤ 90 % ʢʦʪʣʦʚ ð ʙʦʣʝʝ 30 ʣʝʪ 

(ʨʠʩ. 8). 
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ʈʠʩ. 7. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʛʦʣʴʥʳʭ ʵʣʝʢʪʨʦʛʝʥʝʨʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ ʚ ʈʦʩʩʠʠ ʧʦ ʩʨʦʢʫ ʩʣʫʞʙʳ 

 

 

ʈʠʩ. 8. ɼʣʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ 

ʥʘ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʈʌ 

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ 

ʠ ʧʦʜʭʦʜ ʢ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʪʝʭʥʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʤʧʣʝʢʩʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʦʧʠʩʘʥʥʦʡ ʚ [3] ʤʝʪʦʜʠʢʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʦʮʝʥʢʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 
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ʆʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʜʚʫʤ ʛʨʫʧʧʘʤ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ: 

- I ʛʨʫʧʧʘ ð ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ; 

- II ʛʨʫʧʧʘ ð ʪʝʭʥʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʥʠʤʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʧʳʪʘʥʠʷʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʢʘʟʘʪʝʣʝʡ I ʛʨʫʧʧʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ 

ʥʦʨʤʘʪʠʚʳ ʫʜʝʣʴʥʳʭ ʚʳʙʨʦʩʦʚ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ) ʧʦ [4]. ɼʣʷ ʧʦʢʘʟʘʪʝʣʝʡ 

II  ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʠ ʥʘʟʥʘʯʝʥʠʷ ʦʮʝʥʦʢ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ: 

- ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʨʘʞʘʶʱʠʝ ʨʝʘʣʴʥʦ ʜʦʩʪʠʞʠʤʫʶ ʪʝʭʥʠʯʝʩʢʫʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʜʝʡʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʨʝʤʦʥʪʦʤ; 

- ʮʝʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠ 
ʜʦʩʪʠʞʠʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʝʛʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ. 

ɼʣʷ ʧʦʢʘʟʘʪʝʣʝʡ I ʛʨʫʧʧʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʜʚʘ ʩʦʩʪʦʷʥʠʷ: ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ, ʢʦʛʜʘ 

ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʦʚ (ʥʘʧʨʠʤʝʨ, [3]), ʠ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ, 

ʢʦʛʜʘ ʭʦʪʷ ʙʳ ʦʜʠʥ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʀʥʜʝʢʩ ʩʦʩʪʦʷʥʠʷ ʧʦ I ʛʨʫʧʧʝ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʜʚʘ ʟʥʘʯʝʥʠʷ: 0 ð ʧʨʠ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʟʥʘʯʝʥʠʷ ʣʶʙʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʦʚʘʥʠʷʤ 

ʥʦʨʤʘʪʠʚʦʚ ʠʣʠ 1 ð ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʠʠ ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʦʚʘʥʠʷʤ 

ʥʦʨʤʘʪʠʚʦʚ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ʀʥʜʝʢʩʠʨʦʚʘʥʥʘʷ ʦʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʧʦʢʘʟʘʪʝʣʷʤ I  ʛʨʫʧʧʳ) 

ʀʥʜʝʢʩ 

ʩʦʩʪʦʷʥʠʷ I I 
ʉʦʩʪʦʷʥʠʝ (ʧʦ [5]) ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʩʪʦʷʥʠʷ 

ʆʙʱʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ 

ʩʦʩʪʦʷʥʠʷ 

0 ʅʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ 
ʇʨʝʜʝʣʴʥʦʝ (ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʦʨʤʘʪʠʚʘʤ) 
ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ 

1 ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʘʤ ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ 

ʉʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ II = 0 ð ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʠ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʧʨʝʜʝʣʴʥʦʝ 

ʧʦ ʫʩʣʦʚʠʷʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʘʣʴʥʝʡʰʘʷ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʜʦʧʫʩʢʘʪʴʩʷ ʥʝ 

ʜʦʣʞʥʘ. ɺ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʜʦʙʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʝʪ. 

ɼʣʷ ʧʦʢʘʟʘʪʝʣʝʡ II ʛʨʫʧʧʳ ʠʥʜʝʢʩ ʩʦʩʪʦʷʥʠʷ ʧʦ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʙʘʣʣʴʥʳʭ ʦʮʝʥʦʢ ʧʦ ʬʦʨʤʫʣʘʤ [3]. ʉʠʩʪʝʤʘ ʙʘʣʣʴʥʳʭ ʦʮʝʥʦʢ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʠʥʜʝʢʩʘ III, ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʨʘʞʘʶʱʝʛʦ ʫʨʦʚʝʥʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʭʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ, ʧʨʠʚʝʜʝʥʘ 

ʚ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 2 

ʀʥʜʝʢʩʠʨʦʚʘʥʥʘʷ ʦʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʭʥʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ (ʧʦʢʘʟʘʪʝʣʷʤ II ʛʨʫʧʧʳ) 

ʀʥʜʝʢʩ 

ʩʦʩʪʦʷʥʠʷ III 
ʉʦʩʪʦʷʥʠʝ (ʧʦ [5]) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʩʦʩʪʦʷʥʠʷ 

ʆʙʱʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ 

ʩʦʩʪʦʷʥʠʷ 

ʄʝʥʝʝ 0,2 ʅʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ 
ʇʨʝʜʝʣʴʥʦʝ ʠʣʠ ʙʣʠʟʢʦʝ ʢ 

ʧʨʝʜʝʣʴʥʦʤʫ 
ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ 

ʆʪ 0,2 ʜʦ 0,5 

ʚʢʣʶʯʠʪʝʣʴʥʦ 
ʏʘʩʪʠʯʥʦ 

ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ 

ʉʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʙʘʟʦʚʦʛʦ ʚ ʭʫʜʰʫʶ ʩʪʦʨʦʥʫ 

ʉʚʳʰʝ 0,5 ʜʦ 0,85 

ʚʢʣʶʯʠʪʝʣʴʥʦ 

ʅʝ ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʙʘʟʦʚʦʛʦ ʚ 

ʭʫʜʰʫʶ ʩʪʦʨʦʥʫ ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ 

ʉʚʳʰʝ 0,85 ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʝ 
ɹʣʠʟʢʦʝ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʙʘʟʦʚʦʤʫ 

 

ʉʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʦʯʝʥʴ ʥʠʟʢʠʤ ʠʥʜʝʢʩʦʤ ʩʦʩʪʦʷʥʠʷ (ʤʝʥʝʝ 0,2) ð 

ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʠ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʧʨʝʜʝʣʴʥʦʝ (ʜʦʩʪʠʛʥʫʪʦ ʧʨʝʜʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʭʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ). ʇʨʠ ʵʪʦʤ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʘ 

ʜʘʣʴʥʝʡʰʘʷ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ (ʤʝʨʦʧʨʠʷʪʠʡ) ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʝʤʣʝʤʳʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʨʠ ʟʥʘʯʝʥʠʠ ʠʥʜʝʢʩʘ ʚʳʰʝ 0,85 ʪʝʭʥʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʣʠʟʢʠ ʙʘʟʦʚʦʡ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʝʡ, ʠ ʧʨʦʚʝʜʝʥʠʝ ʚʥʝʧʣʘʥʦʚʳʭ ʠʣʠ 

ʩʚʝʨʭʪʠʧʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ (ʚ ʯʘʩʪʠʯʥʦ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʠʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ 

ʩʦʩʪʦʷʥʠʷ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʪʩʷ ʦʧʝʨʘʪʠʚʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʨʠʝʤʣʝʤʳʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʪʘʥʦʚʦʢ. ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʥʝ ʪʨʝʙʫʝʪ ʚʥʝʧʣʘʥʦʚʳʭ ʠʣʠ ʩʚʝʨʭʪʠʧʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʧʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʥʦ ʭʫʞʝ 

ʙʘʟʦʚʦʛʦ. 

ʆʙʦʙʱʝʥʥʘʷ ʦʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʮʝʣʦʤ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʢʘʯʝʩʪʚʘ ð ʠʥʜʝʢʩ ʩʦʩʪʦʷʥʠʷ ITS ð ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʦʚ 

ʩʦʩʪʦʷʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʭʥʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ: 

ITS = min (I I, I II). 

ʇʨʠ ʪʘʢʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʠʥʜʝʢʩʘ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʦʙʦʙʱʝʥʥʫʶ ʦʮʝʥʢʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ, ʪʦʣʴʢʦ ʝʩʣʠ ʠʭ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʥʦʨʤʘʪʠʚʦʚ. ʀʥʘʯʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʝʛʦ 

ʩʦʩʪʦʷʥʠʝ ʜʦʣʞʥʦ ʧʨʠʥʠʤʘʪʴʩʷ ʟʘ ʧʨʝʜʝʣʴʥʦʝ, ʠ ʥʝʦʙʭʦʜʠʤʳ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 



«ʇʨʦʙʣʝʤʳ ʚʠʙʨʘʮʠʠ, ʚʠʙʨʦʥʘʣʘʜʢʠ, ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ»  
 

 

39 

 

ʆʮʝʥʢʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʥʘ ʧʨʠʤʝʨʝ 

ʢʦʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʦʜʥʦʡ ʠʟ ʵʥʝʨʛʦʢʦʤʧʘʥʠʡ 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚʳʧʦʣʥʝʥʘ 

ʦʮʝʥʢʘ ʪʝʢʫʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʭʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʜʝʡʩʪʚʫʶʱʠʭ ʢʦʪʣʦʚ, ʩʞʠʛʘʶʱʠʭ ʛʘʟʦʦʙʨʘʟʥʦʝ ʪʦʧʣʠʚʦ, ʦʜʥʦʡ ʠʟ 

ʵʥʝʨʛʦʢʦʤʧʘʥʠʡ. (ʊʝʢʫʱʠʡ ʠʥʜʝʢʩ ʩʦʩʪʦʷʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ 

ʦʧʨʝʜʝʣʷʣʩʷ). 

ʆʮʝʥʢʠ ʫʨʦʚʥʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 

ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʧʦ ʨʝʘʣʴʥʦ ʜʦʩʪʠʞʠʤʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ 

ʢʦʪʣʦʚ ʙʝʟ ʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ (ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʧʨʠʥʠʤʘʣʠʩʴ 

ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ) ʠ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ 

ʦʙʦʨʫʜʦʚʘʥʠʶ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʮʝʣʝʚʳʝ ʙʘʟʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʦʢ ʠʥʜʝʢʩʦʚ 

ʩʦʩʪʦʷʥʠʷ ʢʦʪʣʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 9. 

ʇʨʠ ʦʮʝʥʢʘʭ ʧʦ ʥʦʨʤʠʨʦʚʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʚʳʰʝ 90 % ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʦʪʣʦʚ 

ʧʦ ʫʨʦʚʥʶ ʠʭ ʪʝʭʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʦ ʪʦʣʴʢʦ 45 % ʢʦʪʣʦʚ ʥʝ ʪʨʝʙʦʚʘʣʠ ʧʨʦʚʝʜʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʠʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʠ 

ʵʪʦʤ 7,5 % ʢʦʪʣʦʚ ʥʘʭʦʜʠʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʧʨʝʜʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʢʦʛʜʘ ʜʘʣʴʥʝʡʰʘʷ ʠʭ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʩ ʪʘʢʠʤʠ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʘ. 

 

ʈʠʩ. 9. ʀʥʜʝʢʩʳ ʩʦʩʪʦʷʥʠʷ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ ʧʦ ʥʦʨʤʠʨʦʚʘʥʥʳʤ (ʘ) 

ʠ ʮʝʣʝʚʳʤ (ʙ) ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʭʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ 



 

 

XIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

 

 

40 

 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʥʝ ʙʦʣʝʝ 40 % ʢʦʪʣʦʚ 

ʥʘʭʦʜʠʣʦʩʴ ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʠ ʫ ʚʩʝʭ ʥʠʭ ʠʤʝʣʠʩʴ ʙʦʣʴʰʠʝ ʠʣʠ ʤʝʥʴʰʠʝ 

ʦʪʢʣʦʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʮʝʣʝʚʳʭ ʙʘʟʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʉʚʳʰʝ 60 % ʢʦʪʣʦʚ ʙʳʣʦ ʚ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 17,5 % ð ʚ ʧʨʝʜʝʣʴʥʦʤ. 

ʏʘʱʝ ʚʩʝʛʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʪʣʦʚ ʮʝʣʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʲʷʩʥʷʣʦʩʴ 

ʜʦʚʦʣʴʥʦ ʥʠʟʢʠʤ ʂʇɼ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʛʘʟʦʚʳʭ ʢʦʪʣʘʭ (ʦʮʝʥʠʚʘʣʠʩʴ ʛʘʟʦʤʘʟʫʪʥʳʝ ʠ ʧʳʣʝʫʛʦʣʴʥʳʝ ʢʦʪʣʳ, 

ʧʝʨʝʚʝʜʝʥʥʳʝ ʥʘ ʩʞʠʛʘʥʠʝ ʛʘʟʘ), ʚʳʩʦʢʠʤʠ ʧʨʠʩʦʩʘʤʠ ʚʦʟʜʫʭʘ ʚ ʢʦʪʣʘʭ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʨʝʛʝʥʝʨʘʪʠʚʥʳʤʠ ʚʦʟʜʫʭʦʧʦʜʦʛʨʝʚʘʪʝʣʷʤʠ, ʥʠʟʢʠʤʠ ʂʇɼ ʪʷʛʦʜʫʪʴʝʚʳʭ 

ʤʘʰʠʥ ʥʘ ʯʘʩʪʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ. ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʤʦʜʝʨʥʠʟʘʮʠʠ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʦʩʥʘʱʝʥʠʷ ʧʘʨʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʢʦʪʣʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʪʣʦʚ, ʜʦʣʞʥʦ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ 

ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ, ʥʦ ʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ, ʢʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ 

ʪʝʭʥʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ɼʣʷ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

(ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʦʩʥʘʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʲʝʤʦʚ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ) ʩʣʝʜʫʝʪ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʝʛʦ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʬʠʟʠʯʝʩʢʦʛʦ 

ʠʟʥʦʩʘ, ʥʦ ʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ. 
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ʅʆɺʓɽ ʄɽʊʆɼʓ ɸʅɸʃʀɿɸ ɼʀʅɸʄʀʏɽʉʂʆʁ ʋʉʊʆʁʏʀɺʆʉʊʀ 

ɺɸʃʆʇʈʆɺʆɼʆɺ ʇɸʈʆɺʓʍ ʀ ɻɸɿʆɺʓʍ ʊʋʈɹʀʅ ʀ ʇʀʊɸʊɽʃʔʅʓʍ ʅɸʉʆʉʆɺ 

ɸ. ʀ. ʂʋʄɽʅʂʆ, ʕ. ʀ. ʄɸʅʏɽɺ, ɸ. ʀ. ʄʆɿɻʋʅʆɺɸ 

(ʅʀʋ ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʕʀè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

ʀʟʣʘʛʘʝʪʩʷ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʦʪʦʨʦʚ ʥʘ ʧʦʜʰʠʧʥʠʢʘʭ ʩʢʦʣʴʞʝʥʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʦʪʦʨʳ ʠʣʠ ʚʘʣʦʧʨʦʚʦʜʳ, ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ ʧʦʜʰʠʧʥʠʢʠ ʩʢʦʣʴʞʝʥʠʷ ʠʣʠ ʱʝʣʝʚʳʝ 

ʫʧʣʦʪʥʝʥʠʷ. ʈʦʪʦʨʳ ʥʘʩʦʩʦʚ ʩʭʝʤʘʪʠʟʠʨʫʶʪʩʷ ʢʘʢ ʚʘʣʦʧʨʦʚʦʜ ʥʘ ʤʥʦʛʠʭ ʦʧʦʨʘʭ ʚ ʚʠʜʝ ʱʝʣʝʚʳʭ 

ʫʧʣʦʪʥʝʥʠʡ, ʩ ʫʯʝʪʦʤ ʦʧʠʨʘʥʠʷ ʪʘʢ ʞʝ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʧʷʪʫ. ɺ ʚʘʣʦʧʨʦʚʦʜʘʭ ʪʫʨʙʠʥ 

ʫʩʯʠʪʳʚʘʶʪʩʷ ʩʚʦʡʩʪʚʘ ʞʝʩʪʢʦʩʪʠ ʠ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʦʩʝʚʳʭ ʧʦʜʰʠʧʥʠʢʦʚ ʩ ʚʝʨʦʷʪʥʳʤ ʫʯʝʪʦʤ, 

ʜʝʡʩʪʚʫʶʱʝʡ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʫʧʦʨʥʳʝ ʢʦʣʦʜʢʠ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʧʦʵʪʘʧʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʛʠʜʨʘʚʣʠʢʠ, ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ 

ʨʦʪʦʨʥʦʡ ʜʠʥʘʤʠʢʠ. ɺʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪ ʚʘʣʦʧʨʦʚʦʜʘ. ʅʘ ʠʭ ʦʩʥʦʚʘʥʠʠ ʬʦʨʤʠʨʫʝʪʩʷ 3D ʤʦʜʝʣʠ 

ʚʘʣʦʧʨʦʚʦʜʘ, ʤʘʩʣʷʥʦʛʦ ʩʣʦʷ ʧʦʜʰʠʧʥʠʢʦʚ ʠ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ. ɺʳʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʞʝʩʪʢʦʩʪʠ ʠ ʜʝʤʧʬʠʨʦʚʘʥʠʷ, ʚʘʣʦʧʨʦʚʦʜʘ, ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ ʠ ʤʘʩʣʷʥʦʛʦ ʩʣʦʷ 

ʧʦʜʰʠʧʥʠʢʦʚ. ʎʝʣʴʶ ʨʘʩʯʝʪʦʚ ʷʚʣʷʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʯʘʩʪʦʪ ʠ ʧʦʩʪʨʦʝʥʠʝ ʜʠʘʛʨʘʤʤʳ 

ʂʵʤʧʙʝʣʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʘ ʪʘʢʞʝ ʛʨʘʥʠʮ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʦ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʠ ʨʘʩʭʦʜʫ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. ʅʦʚʠʟʥʘ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʚʤʝʩʪʦ ʘʥʘʣʠʟʘ ʧʦ ʤʝʪʦʜʫ ɿʫʙʦʚʘ [1], ʠʣʠ ʢʦʤʧʣʝʢʩʥʳʭ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ [2, 3]  

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʩʣʝ ʧʦʜʘʯʠ ʥʘ ʥʝʝ ʥʘʯʘʣʴʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ. ɽʩʣʠ ʩʠʩʪʝʤʘ 

ʫʩʪʦʡʯʠʚʘ, ʪʦ ʥʘʯʘʣʴʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʟʘʪʫʭʘʝʪ, ʝʩʣʠ ʥʝʫʩʪʦʡʯʠʚʘ, ʪʦ ʨʝʰʝʥʠʝ ʧʦʩʪʝʧʝʥʥʦ 

ʨʘʩʢʘʯʠʚʘʝʪʩʷ ʠ ʜʦʩʪʠʛʘʝʪ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʧʨʝʜʝʣʴʥʦʛʦ ʮʠʢʣʘ ʚ 

ʥʝʣʠʥʝʡʥʦʤ ʩʣʫʯʘʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʪʦʨʥʘʷ ʜʠʥʘʤʠʢʘ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʞʝʩʪʢʦʩʪʠ ʠ 

ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʤʘʩʣʷʥʦʛʦ ʩʣʦʷ, ʱʝʣʝʚʦʛʦ ʫʧʣʦʪʥʝʥʠʷ, ʫʧʦʨʥʳʝ ʧʦʜʰʠʧʥʠʢʠ, ʛʨʘʥʠʮʳ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʦ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ, ʛʨʘʥʠʮʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦ ʨʘʩʭʦʜʫ ʨʘʙʦʯʝʛʦ ʪʝʣʘ, ʩʦʙʩʪʚʝʥʥʳʝ ʠ ʢʨʠʪʠʯʝʩʢʠʝ 

ʯʘʩʪʦʪʳ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʨʘʩʯʝʪʘ ʨʦʪʦʨʥʦ-ʧʦʜʰʠʧʥʠʢʦʚʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʨʠʪʠʯʝʩʢʠʭ ʯʘʩʪʦʪ, ʧʦʩʪʨʦʝʥʠʝ ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ ʠ ʛʨʘʥʠʮ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ. ɼʣʷ ʵʪʦʡ 

ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʩʯʝʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯ ʛʠʜʨʘʚʣʠʢʠ, ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ ʨʦʪʦʨʥʦʡ ʜʠʥʘʤʠʢʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ 

ʜʣʷ ʨʦʪʦʨʘ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʦʜʰʠʧʥʠʢʘʭ ʠʣʠ ʫʧʣʦʪʥʝʥʠʷʭ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ, ʪʘʢ ʢʘʢ 

ʥʘ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʣʴʥʳʭ ʦʙʦʨʦʪʘʭ ʩʚʦʠ ʧʘʨʘʤʝʪʨʳ ʞʝʩʪʢʦʩʪʠ ʠʣʠ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʩʧʣʳʪʠʷ ʰʝʝʢ ʨʦʪʦʨʦʚ, ʘ ʢʨʠʪʠʯʝʩʢʠʭ ʯʘʩʪʦʪ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ ʜʚʦʡʥʦʡ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʦʪ ʜʚʫʭ ʜʦ ʯʝʪʳʨʝʭ ʜʣʷ ʢʘʞʜʦʛʦ ʨʦʪʦʨʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʷʭ. ɺʩʝʛʦ ʜʣʷ ʚʘʣʦʧʨʦʚʦʜʘ ʤʦʥɦʦʛʦ ʪʫʨʙʦʘʛʨʝʛʘʪʘ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʫʧʦʤʷʥʫʪʦʤ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 30 ʜʦ 40 ʢʨʠʪʠʯʝʩʢʠʭ ʯʘʩʪʦʪ. 

ɿʘʜʘʯʘ ʛʠʜʨʘʚʣʠʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʥʳʡ ʨʘʩʯʝʪ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʪʨʘʢʪʘ ʠʟʜʝʣʠʷ, 

ʥʘʧʨʠʤʝʨ, ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʥʘʩʦʩʘ. ʉ ʧʦʤʦʱʴʶ ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʦʨʤʫʣ (ʧʨʦʚʝʨʝʥʥʳʭ 
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ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʣʷ ʩʪʘʥʜʘʨʪʥʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʝʯʝʥʠʡ) ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʚʳʯʠʩʣʷʶʪʩʷ ʧʝʨʝʧʘʜʳ ʜʘʚʣʝʥʠʡ ʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʚ ʢʘʞʜʦʡ ʠʟ ʩʪʫʧʝʥʝʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʬʦʨʤʫʣʘʭ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʞʝʩʪʢʦʩʪʠ ʠ 

ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ. ʉʘʤʠ ʞʝ ʬʦʨʤʫʣʳ ʜʣʷ ʦʪʳʩʢʘʥʠ ̫ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʞʝʩʪʢʦʩʪʠ ʠ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʨʝʰʝʥʠʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʈʝʡʥʦʣʴʜʩʘ ʜʣʷ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʦʪʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʦʨʠʠ ʢʦʨʦʪʢʦʛʦ ʧʦʜʰʠʧʥʠʢʘ. ɼʣʷ ʢʘʞʜʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʳʯʠʩʣʷʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʧʝʨʝʧʘʜʦʚ ʜʘʚʣʝʥʠʡ ʠ ʩʢʦʨʦʩʪʝʡ ʧʦʪʦʢʘ ʚ ʫʧʣʦʪʥʝʥʠʷʭ. ʊʘʢ ʞʝ ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʞʝʩʪʢʦʩʪʠ ʠ ʜʝʤʧʬʠʨʦʚʘʥʠʷ, ʥʘ ʧʨʘʢʪʠʢʝ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʝʨʝʤʝʥʥʳʝ ʚʝʣʠʯʠʥʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʘʩʣʷʥʳʭ ʧʦʜʰʠʧʥʠʢʦʚ ʨʝʰʘʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝ ʈʝʡʥʦʣʴʜʩʘ ʩ ʧʦʤʦʱʴʶ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʂʕ-ʩʝʪʢʠ. ɼʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ 

ʤʘʩʣʷʥʦʛʦ ʩʣʦʷ ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʈʘʩʯʝʪ ʧʨʦʚʦʜʠʪʩʷ ʚ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʩ ʥʝʢʠʤ ʚʳʙʨʘʥʥʳʤ ʰʘʛʦʤ. 

ʉʘʤʘ ʨʦʪʦʨʥʦ-ʧʦʜʰʠʧʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʤʦʜʝʣʠʨʫʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʭʤʝʨʥʦʡ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ. ʄʘʩʣʷʥʳʝ ʧʦʜʰʠʧʥʠʢʠ ʠ ʱʝʣʝʚʳʝ 

ʫʧʣʦʪʥʝʥʠʷ ʤʦʜʝʣʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ çBearingè ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʦʚʝʨʭʥʦʩʪʷʤ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʯʠʩʣʝʥʥʳʭ ʨʘʥʝʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʦʪʜʝʣʴʥʦ ʟʘʜʘʚʘʝʤʳʭ 

ʜʣʷ ʢʘʞʜʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʦʣʫʯʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʘʷ ʢʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʯʘʩʪʦʪ 

(ʜʠʘʛʨʘʤʤʘ ʂʵʤʧʙʝʣʣʘ). ʊʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝ ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ ʠ ʛʨʘʥʠʮ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ, ʩ ʦʮʝʥʢʦʡ, ʥʘʧʨʠʤʝʨ, ʧʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤʫ ʜʝʢʨʝʤʝʥʪʫ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʪʘʢ ʢʘʢ ʦʥʠ ʜʘʶʪ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʨʦʪʦʨʥʦ-ʧʦʜʰʠʧʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʧʦ ʝʸ ʦʪʩʪʨʦʡʢʝ ʦʪ ʢʨʠʪʠʯʝʩʢʦʡ 

ʯʘʩʪʦʪʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʢʨʠʪʝʨʠʝʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʟʜʝʣʠʷ. 

ɺ ʧʨʠʣʦʞʝʥʠʠ ʥʘ ʨʠʩʫʥʢʝ 1 ʠ ʚ ʪʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥʳ ʜʠʘʛʨʘʤʤʘ ʂʵʤʧʙʝʣʣʘ ʠ ʧʝʨʚʳʝ 

30 ʯʘʩʪʦʪ ʜʣʷ ʤʥʦʛʦʦʧʦʨʥʦʛʦ ʚʘʣʦʧʨʦʚʦʜʘ. 

 

ʈʠʩ. 1. ɼʠʘʛʨʘʤʤʘ ʂʵʤʧʙʝʣʣʘ ʧʨʠ ʥʘʣʠʯʠʠ ʫʧʦʨʥʦʛʦ ʧʦʜʰʠʧʥʠʢʘ 
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ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʯʘʩʪʦʪ 

ˉ 

ʢʨʠʪʠʯʝʩʢʦʡ 

ʯʘʩʪʦʪʳ 

ɹʝʟ ʋʇ, 

ɻʮ 

ˉ ʬʦʨʤʳ 

ʢʦʣʝʙʘʥʠʡ 

ʙʝʟ ʋʇ 

ˉ ʢʨʠʪʠʯʝʩʢʦʡ 

ʯʘʩʪʦʪʳ 

ʇʨʠ 

ʥʘʣʠʯʠʠ 

ʋʇ, ɻʮ 

ˉ ʬʦʨʤʳ 

ʢʦʣʝʙʘʥʠʡ ʧʨʠ 

ʥʘʣʠʯʠʠ ʋʇ 

 16,956   16,956  

1 ð ð 1 17,087 6 

2 18,792 7 2 18,792 7 

3 21,290 8 3 21,290 8 

4 29,407 9 4 29,028 9 

5 32,383 10 5 29,561 10 

6 34,850 11 6 34,820 11 

7 34,958 12 7 34,951 12 

8 38,522 13 8 38,568 13 

9 40,231 14 9 40,178 14 

10 46,319 14 10 ð ð 

11 52,330 14 11 ð ð 

12 60,787 15 12 ð ð 

13 61,504 16 13 61,566 15 

14 63,599 17 14 63,723 16 

15 72,962 18 15 72,249 17 

ɺ ʪʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʥʳ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚʘʣʦʧʨʦʚʦʜʘ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ, ʘ ʠʤʝʥʥʦ: 

- ʧʨʠ ʥʘʣʠʯʠʠ ʋʇ ʚʦʟʥʠʢʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 2-ʷ ʬʦʨʤʘ ʢʦʣʝʙʘʥʠʡ (ʧʨʦʜʦʣʴʥʘʷ) ʩ ʯʘʩʪʦʪʦʡ 

17,087 ɻʮ 778 ɻʮ; 

- ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʋʇ ʚʦʟʥʠʢʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 16-ʷ ʬʦʨʤʘ ʢʦʣʝʙʘʥʠʡ (ʧʨʦʜʦʣʴʥʘʷ) 

ʩ ʯʘʩʪʦʪʦʡ 60 ɻʮ. 

 

ʊʘʙʣʠʮʘ 2 

ʌʦʨʤʳ ʢʦʣʝʙʘʥʠʡ, ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʝ ʜʝʢʨʝʤʝʥʪʳ ʠ ʯʘʩʪʦʪʳ 

ˉ 

ʬʦʨʤʳ 

ʢʦʣʝ-

ʙʘʥʠʡ 

ɹʝʟ ʋʇ 

(ɿʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʠ ʜʝʢʨʝʤʝʥʪʘ) 

ʇʨʠ ʥʘʣʠʯʠʠ ʋʇ 

(ɿʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʠ ʜʝʢʨʝʤʝʥʪʘ) 

1 

 

16,956 ɻʮ, ŭ=0,1308 

 

16,946 ɻʮ, ŭ=0,13 

 

 



 

 

XIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ˉ 

ʬʦʨʤʳ 

ʢʦʣʝ-

ʙʘʥʠʡ 

ɹʝʟ ʋʇ 

(ɿʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʠ ʜʝʢʨʝʤʝʥʪʘ) 

ʇʨʠ ʥʘʣʠʯʠʠ ʋʇ 

(ɿʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʠ ʜʝʢʨʝʤʝʥʪʘ) 

2 ð 

 

17,087 ɻʮ, ŭ=0,2952 

3 

 

21,19 ɻʮ, ŭ=1,4134 

 

21,168 ɻʮ, ŭ=1,4157 

4 

 

21,975 ɻʮ, ŭ=0,0217 

 

21,98 ɻʮ, ŭ=0,0214 

5 

 

22,262 ɻʮ, ŭ=0,6343 

 

22,616 ɻʮ, ŭ=0,6349 

6 

 

22,718 ɻʮ, ŭ=0,0091 

 

22,718 ɻʮ, ŭ=0,0094 

7 

 

24,304 ɻʮ, ŭ=0,283 

 

23,299 ɻʮ, ŭ=0,2816 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ˉ 

ʬʦʨʤʳ 

ʢʦʣʝ-

ʙʘʥʠʡ 

ɹʝʟ ʋʇ 

(ɿʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʠ ʜʝʢʨʝʤʝʥʪʘ) 

ʇʨʠ ʥʘʣʠʯʠʠ ʋʇ 

(ɿʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʠ ʜʝʢʨʝʤʝʥʪʘ) 

8 

 

26,447 ɻʮ, ŭ=0,3711 

 

26,398 ɻʮ, ŭ=0,3746 

9 

 

27,67 ɻʮ, ŭ=0,0794 

 

27,679 ɻʮ, ŭ=0,0792 

10 

 

32,788 ɻʮ, ŭ=0,1238 

 

32,831 ɻʮ, ŭ=0,1197 

11 

 

33,277 ɻʮ, ŭ=0,2702 

 

33,332 ɻʮ, ŭ=0,2677 

12 

 

34,827 ɻʮ, ŭ=0,0499 

 

34,78 ɻʮ, ŭ=0,0515 

13 

 

36,061 ɻʮ, ŭ=0,139 

 

36,072 ɻʮ, ŭ=0,1428 

 



 

 

XIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 2 

ˉ 

ʬʦʨʤʳ 

ʢʦʣʝ-

ʙʘʥʠʡ 

ɹʝʟ ʋʇ 

(ɿʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʠ ʜʝʢʨʝʤʝʥʪʘ) 

ʇʨʠ ʥʘʣʠʯʠʠ ʋʇ 

(ɿʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʠ ʜʝʢʨʝʤʝʥʪʘ) 

14 

 

42,419 ɻʮ, ŭ=0,2832 

 

42,313 ɻʮ, ŭ=0,2796 

15 
 

60,293 ɻʮ, ŭ=0,335 

 

60,026 ɻʮ, ŭ=0,3482 

16 

 

60,778 ɻʮ, ŭ=0,0027 

ð 

17 

 

65,262 ɻʮ, ŭ=0,0242 

 

65,172 ɻʮ, ŭ=0,0253 

18 

 

66,679 ɻʮ, ŭ=0,3389 

 

67,576 ɻʮ, ŭ=0,3307 

19 

 

80,39 ɻʮ, ŭ=0,2082 

 

79,308 ɻʮ, ŭ=0,2141 
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ɺʳʚʦʜʳ 

ʂʘʢ ʧʦʢʘʟʘʣ ʨʘʩʯʝʪʥʳʡ ʘʥʘʣʠʟ, ʧʨʠ ʫʯʝʪʝ ʫʧʦʨʥʦʛʦ ʧʦʜʰʠʧʥʠʢʘ ʧʦʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʴʥʘʷ 

ʬʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʩ ʯʘʩʪʦʪʦʡ 17 ɻʮ. ɺʣʠʷʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʬʦʨʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʦʪʦʨʘʤʠ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʜʘʣʝʢʦ ʦʪ ʫʧʦʨʥʦʛʦ ʧʦʜʰʠʧʥʠʢʘ, ʠ ʵʪʠ ʯʘʩʪʦʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʯʫʚʩʪʚʫʶʪ 

ʝʛʦ ʚʣʠʷʥʠʝ.  

ʋʧʦʨʥʳʡ ʧʦʜʰʠʧʥʠʢ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʨʘʩʯʝʪʳ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʚʣʠʷʝʪ ʟʘʤʝʪʥʦ ʥʘ ʛʨʘʥʠʮʳ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʢ ʧʦ ʦʙʦʨʦʪʘʤ, ʪʘʢ ʧʦ ʨʘʩʭʦʜʫ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʚʦʜʘʤ, 

ʚʳʧʦʣʥʷʶʱʠʤ ʜʠʥʘʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ, ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʫʧʦʨʥʳʭ ʧʦʜʰʠʧʥʠʢʦʚ ʤʦʱʥʳʭ 

ʧʘʨʦʚʳʭ ʪʫʨʙʠʥ. 

ɺʣʠʷʥʠʝ ʩʠʣ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ, ʢʘʢ ʨʘʥʝʝ ʧʦʢʘʟʘʥʦ, ʦʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ 

ʢʨʠʪʠʯʝʩʢʠʝ ʯʘʩʪʦʪʳ ʨʦʪʦʨʦʚ ʥʘʩʦʩʦʚ ʠ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʘʢ, 

ʫ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʧʠʪʘʪʝʣʴʥʦʛʦ ʥʘʩʦʩʘ ʇʨʦʣʝʪʘʨʩʢʦʛʦ ʟʘʚʦʜʘ ʯʘʩʪʦʪʘ ʘʚʪʦʢʦʣʝʙʘʥʠʡ 

ʨʘʚʥʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʟʰʝʡ ʩʦʙʩʪʚʝʥʥʦʡ, ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ 92 ɻʮ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʘʙʦʯʘʷ ʟʦʥʘ 

ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 75 ɻʮ. 
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ɺʃʀʗʅʀɽ ʑɽʃɽɺʓʍ ʋʇʃʆʊʅɽʅʀʁ ʅɸ ɼʀʅɸʄʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ʈʆʊʆʈʆɺ ʄʅʆɻʆʉʊʋʇɽʅʏɸʊʓʍ ʅɸʉʆʉʆɺ 

ʕ. ʀ. ʄɸʅʏɽɺ 

(ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʕʀè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

ʇʨʠʚʦʜʠʪʩʷ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʨʘʩʯʝʪʘ ʨʦʪʦʨʥʦʡ ʜʠʥʘʤʠʢʠ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʭ ʮʝʥʪʨʦʙʝʞʥʳʭ 

ʥʘʩʦʩʦʚ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʦʪʦʨ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʤʘʩʣʷʥʳʝ ʧʦʜʰʠʧʥʠʢʠ ʩʢʦʣʴʞʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʥʘ ʱʝʣʝʚʳʝ ʫʧʣʦʪʥʝʥʠʷ. ɻʝʦʤʝʪʨʠʷ ʨʦʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʢʘʢ ʩ ʧʦʤʦʱʴʶ 

ʙʘʣʦʯʥʦʡ ʪʝʦʨʠʠ ʊʠʤʦʰʝʥʢʦ, ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʧʦʣʥʦʡ 3D-ʤʦʜʝʣʠ ʚ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ 

ʢʦʤʧʣʝʢʩʝ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʜʰʠʧʥʠʢʦʚ ʩʢʦʣʴʞʝʥʠʷ ʨʝʰʘʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝ ʈʝʡʥʦʣʴʜʩʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʩʝʪʢʝ. ɿʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ ʨʝʰʘʝʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ: ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʩʯʝʪ (ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʝʨʝʧʘʜʦʚ ʜʘʚʣʝʥʠʷ ʚ ʱʝʣʷʭ ʥʘʩʦʩʘ) ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ (ʚʳʯʠʩʣʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ Childs 

[7]). ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ ʥʘ ʢʨʠʪʠʯʝʩʢʠʝ ʯʘʩʪʦʪʳ ʨʦʪʦʨʥʦ-

ʧʦʜʰʠʧʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ, ʝʩʣʠ ʫʯʠʪʳʚʘʪʴ ʚ ʨʘʩʯʝʪʘʭ ʪʦʣʴʢʦ çʩʫʭʠʝè ʯʘʩʪʦʪʳ ð 

ʩʣʫʯʘʡ, ʢʦʛʜʘ ʨʦʪʦʨ ʚʨʘʱʘʝʪʩʷ ʙʝʟ ʧʝʨʝʢʘʯʠʚʘʥʠʷ ʩʨʝʜʳ, ʢʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʯʘʩʪʦʪ 

ʥʝ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ɺʘʞʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʟʘʢʣʶʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ʪʦʤ, 

ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʜʝʪ ʠʟʥʦʩ ʟʘʟʦʨʦʚ, ʘ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʪʝʧʝʥʠ ʠʟʥʦʩʘ ʚ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʷʭ ʞʝʩʪʢʦʩʪʠ ʩʥʠʞʘʶʪʩʷ, ʦʥʠ ʧʝʨʝʩʪʘʶʪ ʠʛʨʘʪʴ ʨʦʣʴ ʦʧʦʨ, ʧʨʠ 

ʵʪʦʤ ʢʨʠʪʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʚ ʟʦʥʫ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʳ ʠ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʦʩʪʘʪʦʯʥʦʛʦ 

ʜʠʩʙʘʣʘʥʩʘ ʨʦʪʦʨ ʥʝ ʧʦʜʜʘʝʪʩʷ ʙʘʣʘʥʩʠʨʦʚʢʝ, ʪʘʢ ʢʘʢ ʧʦʧʘʜʘʝʪ ʚ ʟʦʥʫ ʘʚʪʦʢʦʣʝʙʘʥʠʡ. ʕʪʦʤʫ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʚ ʟʦʥʝ ʧʦʩʘʜʢʠ ʜʠʩʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʡ ʮʝʥʪʨʦʙʝʞʥʳʡ ʥʘʩʦʩ, ʨʦʪʦʨʥʦ-ʧʦʜʰʠʧʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ, 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ, ʜʠʘʛʨʘʤʤʘ ʂʵʤʧʙʝʣʣʘ, ʛʨʘʥʠʮʳ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ɺʚʝʜʝʥʠʝ 

ɿʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʪʦʨʦʚ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʭ ʥʘʩʦʩʦʚ 

ʟʘʯʘʩʪʫʶ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʩʫʭʠʭè ʯʘʩʪʦʪ ð ʩʣʫʯʘʡ, ʢʦʛʜʘ ʨʦʪʦʨ 

ʚʨʘʱʘʝʪʩʷ ʙʝʟ ʧʝʨʝʢʘʯʢʠ ʨʘʙʦʯʝʡ ʩʨʝʜʳ. ʇʦʜʦʙʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʫʯʠʪʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʞʝʩʪʢʦʩʪʠ ʠ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʤʘʩʣʷʥʳʭ ʧʦʜʰʠʧʥʠʢʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ, 

ʢʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʢ ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ, ʪʘʢ ʠ ʢʨʠʪʠʯʝʩʢʠʭ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ɼʘʥʥʳʡ ʨʘʩʯʝʪ ʩʪʘʚʠʪ ʮʝʣʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʫʯʝʪʘ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ ʥʘ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʪʦʨʥʦ-ʧʦʜʰʠʧʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ.  

ɺʘʞʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʟʘʢʣʶʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʜʝʪ ʠʟʥʦʩ 

ʟʘʟʦʨʦʚ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʠʟʥʦʩʘ ʚ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʷʭ 

ʞʝʩʪʢʦʩʪʠ ʩʥʠʞʘʶʪʩʷ, ʦʥʠ ʧʝʨʝʩʪʘʶʪ ʠʛʨʘʪʴ ʨʦʣʴ ʦʧʦʨ ʧʨʠ ʵʪʦʤ ʢʨʠʪʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ ʤʦʞʝʪ 

ʧʦʧʘʩʪʴ ʚ ʟʦʥʫ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʳ ʠ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ ʨʦʪʦʨ ʥʝ ʧʦʜʜʘʝʪʩʷ 

ʙʘʣʘʥʩʠʨʦʚʢʝ, ʪʘʢ ʢʘʢ ʧʦʧʘʜʘʝʪ ʚ ʟʦʥʫ ʘʚʪʦʢʦʣʝʙʘʥʠʡ. ʕʪʦʤʫ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʚ ʟʦʥʝ ʧʦʩʘʜʢʠ ʜʠʩʢʦʚ. 



«ʇʨʦʙʣʝʤʳ ʚʠʙʨʘʮʠʠ, ʚʠʙʨʦʥʘʣʘʜʢʠ, ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 
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ʆʧʠʩʘʥʠʝ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʠ ʚʳʯʠʩʣʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ ʠ ʤʘʩʣʷʥʦʛʦ ʩʣʦʷ ʧʦʜʰʠʧʥʠʢʦʚ 

ʈʘʩʯʝʪʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʦʪʦʨ ʧʷʪʠʩʪʫʧʝʥʯʘʪʦʛʦ ʥʘʩʦʩʘ, ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ 

ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʤʘʩʣʷʥʳʡ ʩʣʦʡ ʧʦʜʰʠʧʥʠʢʦʚ. ʅʘʜ ʚʝʜʦʤʳʤʠ ʜʠʩʢʘʤʠ ʨʘʙʦʯʠʭ ʢʦʣʝʩ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʝʨʭʥʠʝ ʫʧʣʦʪʥʝʥʠʷ, ʥʘʜ ʚʪʫʣʢʘʤʠ ʚʝʜʫʱʠʭ ʜʠʩʢʦʚ ʨʘʙʦʯʠʭ ʢʦʣʝʩ ð ʥʠʞʥʠʝ 

ʫʧʣʦʪʥʝʥʠʷ. ɿʘ ʧʷʪʦʡ ʩʪʫʧʝʥʴʶ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʨʘʟʛʨʫʟʦʯʥʳʡ ʘʧʧʘʨʘʪ, ʟʘ ʥʠʤ ð ʫʧʦʨʥʳʡ 

ʧʦʜʰʠʧʥʠʢ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʧʷʪʘ. ʅʘ ʨʠʩʫʥʢʝ 1 ʠʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ ʚ ʨʘʟʨʝʟʝ. 

 

ʈʠʩ. 1. ʈʦʪʦʨʥʦ-ʧʦʜʰʠʧʥʠʢʦʚʘʷ ʩʭʝʤʘ ʚ ʨʘʟʨʝʟʝ: 

1 ð ʤʘʩʣʷʥʳʡ ʧʦʜʰʠʧʥʠʢ, 2 ð ʚʝʨʭʥʠʝ ʫʧʣʦʪʥʝʥʠʷ, 3 ð ʥʠʞʥʠʝ ʫʧʣʦʪʥʝʥʠʷ, 

4 ð ʨʘʟʛʨʫʟʦʯʥʳʡ ʘʧʧʘʨʘʪ, 5 ðï ʧʷʪʘ (ʫʧʦʨʥʳʡ ʧʦʜʰʠʧʥʠʢ) 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʧʝʨʝʢʘʯʠʚʘʝʤʦʡ ʩʨʝʜʳ (ʚʦʜʳ) ʠ ʦʩʥʦʚʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʥʘʩʦʩʘ. 

ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʳ ʩʨʝʜʳ ʠ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʥʘʩʦʩʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯʝʥʠʝ ɺʝʣʠʯʠʥʘ ʈʘʟʤʝʨʥʦʩʪʴ 

ʊʝʤʧʝʨʘʪʫʨʘ ʩʨʝʜʳ T 20 ° 

ʇʣʦʪʥʦʩʪʴ ɟ 998,23 ʢʛ/ʤ3 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ µ 0,0010022 ʇʘĿʩ 

ɼʘʚʣʝʥʠʝ ʥʘ ʚʭʦʜʝ Hin 4894646,1 ʇʘ 

ɼʘʚʣʝʥʠʝ ʥʘ ʚʳʭʦʜʝ Hout 9789292,2 ʇʘ 

ʏʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ n 500-9000 ʦʙ/ʤʠʥ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʘʩʣʷʥʦʛʦ ʩʣʦʷ ʦʧʦʨʥʳʭ ʧʦʜʰʠʧʥʠʢʦʚ ʠ 

ʫʧʦʨʥʦʡ ʧʷʪʳ ʚ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ 500 ʜʦ 9000 ʦʙ/ʤʠʥ ʩ ʰʘʛʦʤ ʚ 500 ʦʙ/ʤʠʥ ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʂʕ-ʤʦʜʝʣʴ ʧʦʜʰʠʧʥʠʢʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʨʝʰʝʥʦ ʫʨʘʚʥʝʥʠʝ ʈʝʡʥʦʣʴʜʩʘ ʜʣʷ 

ʪʦʥʢʦʛʦ ʩʤʘʟʳʚʘʶʱʝʛʦ ʩʣʦʷ. ʇʘʨʘʤʝʪʨʳ ʤʘʩʣʷʥʦʛʦ ʩʣʦʷ ʧʦʜʰʠʧʥʠʢʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʇʘʨʘʤʝʪʨʳ ʤʘʩʣʷʥʳʭ ʧʦʜʰʠʧʥʠʢʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯʝʥʠʝ ɺʝʣʠʯʠʥʘ ʈʘʟʤʝʨʥʦʩʪʴ 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʤʘʩʣʘ* µ 0,0126 ʇʘĿʩ 

ʈʘʜʠʫʩ ʧʦʜʰʠʧʥʠʢʘ Rb 0,045 ʤ 

ɼʣʠʥʘ ʧʦʜʰʠʧʥʠʢʘ Lb 0,04 ʤ 

ʈʘʜʠʘʣʴʥʳʡ ʟʘʟʦʨ ʚ ʧʦʜʰʠʧʥʠʢʝ Cb 6·10-5 ʤ 

*ɼʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʤʘʩʣʘ ʧʨʠʥʷʪʘ ʧʨʠ ʥʝʢʦʪʦʨʦʡ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʤʘʩʣʷʥʦʛʦ ʩʣʦʷ ʧʦʜʰʠʧʥʠʢʦʚ. 
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ʅʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3 ʧʨʠʚʝʜʝʥʘ ʂʕ-ʤʦʜʝʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʰʠʧʥʠʢʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʜʘʚʣʝʥʠʷ ʚ ʩʤʘʟʳʚʘʶʱʝʤ ʩʣʦʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʈʠʩ. 2. ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʂʕ-ʤʦʜʝʣʴ ʤʘʩʣʷʥʦʛʦ ʧʦʜʰʠʧʥʠʢʘ 

 

 

 

ʈʠʩ. 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʤʘʩʣʷʥʦʤ ʩʣʦʝ, ʇʘ (ʚʨʘʱʝʥʠʝ ʨʦʪʦʨʘ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ) 
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ʂʦʵʬʬʠʮʠʝʥʪʳ ʞʝʩʪʢʦʩʪʠ ʠ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʩʣʷʥʳʭ ʧʦʜʰʠʧʥʠʢʦʚ 

n K11, ʅ/ʤ K  22, ʅ/ʤ K  12, ʅ/ʤ K  21, ʅ/ʤ C11, ʅĿʩ/ʤ C 22, ʅĿʩ/ʤ C 12, ʅĿʩ/ʤ C 21, ʅĿʩ/ʤ 

500 62020000 240780000 ï18489000 ï164860000 1026600 5596900 ï1485800 1948600 

1000 63902000 156290000 ï1382800 ï141200000 660620 2356100 ï728150 932460 

1500 65362000 121570000 9465000 ï131290000 520120 1454700 ï479380 606100 

2000 66517000 101930000 15540000 ï126270000 444350 1051600 ï356230 446780 

2500 67933000 88642000 21090000 ï124120000 402870 832150 ï287260 357200 

3000 68272000 80050000 37970000 ï122900000 365060 690930 ï234880 291640 

3500 68963000 73305000 48020000 ï123120000 342080 597950 ï200710 248370 

4000 69849000 67813000 41160000 ï124320000 327760 532800 ï176800 217830 

4500 70829000 63229000 57250000 ï126220000 318830 484930 ï159140 195130 

5000 70775000 60411000 61290000 ï128170000 303600 446410 ï140940 172980 

5500 71053000 57795000 67542000 ï130760000 294260 417030 ï127630 156490 

6000 71699000 55229000 74695000 ï133890000 289980 394220 ï118010 144260 

6500 72359000 52968000 82051000 ï137350000 287270 375750 ï110060 134140 

7000 72324000 51655000 87690000 ï140830000 280020 359810 ï101290 123530 

7500 73004000 49827000 95379000 ï144810000 279630 347270 ï95783 116440 

8000 73045000 48808000 101300000 ï148800000 274820 336170 ï89360 108640 

8500 73124000 47886000 107360000 ï153000000 271020 326790 ï83848 101930 

9000 73436000 46840000 114240000 ï157440000 269640 318940 ï79542 96569 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ (ʚʝʨʭʥʠʭ, ʥʠʞʥʠʭ ʠ 

ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ). ʈʘʜʠʘʣʴʥʳʡ ʟʘʟʦʨ ʚʦ ʚʩʝʭ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʷʭ ʧʨʠʥʷʪ 

ʦʜʠʥʘʢʦʚʳʤ. 

ʊʘʙʣʠʮʘ 4 

ʇʘʨʘʤʝʪʨʳ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯʝʥʠʝ ɺʝʣʠʯʠʥʘ ʈʘʟʤʝʨʥʦʩʪʴ 

ʈʘʜʠʘʣʴʥʳʡ ʟʘʟʦʨ ʚ ʫʧʣʦʪʥʝʥʠʠ Cs 0,22·10ï3 ʤ 

ʈʘʜʠʫʩ ʚʝʨʭʥʝʛʦ ʫʧʣʦʪʥʝʥʠʷ Ru 0,1 ʤ 

ɼʣʠʥʘ ʚʝʨʭʥʝʛʦ ʫʧʣʦʪʥʝʥʠʷ Lu 0,02 ʤ 

ʈʘʜʠʫʩ ʥʠʞʥʝʛʦ ʫʧʣʦʪʥʝʥʠʷ Rd 0,055 ʤ 

ɼʣʠʥʘ ʥʠʞʥʝʛʦ ʫʧʣʦʪʥʝʥʠʷ Ld 0,02 ʤ 

ʈʘʜʠʫʩ ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ Rb 0,06 ʤ 

ɼʣʠʥʘ ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ Lb 0,012 ʤ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʞʝʩʪʢʦʩʪʠ ʠ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ 

ʫʧʣʦʪʥʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ Childs [13], ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʪʝʦʨʠʠ ʢʦʨʦʪʢʦʛʦ ʧʦʜʰʠʧʥʠʢʘ, 

ʢʨʠʪʝʨʠʝʤ ʧʨʠʤʝʥʠʤʦʩʪʠ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʥʝʨʘʚʝʥʩʪʚʦ: 
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1 ɝ

2 1 ɝ ů
E

B

+
=

+ +
; 
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L
T

V
= . 

ɿʘʚʠʩʠʤʦʩʪʴ ȹʈ ʦʪ ʦʩʝʚʦʡ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ V ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ: 

        ( ) 21
1 ɝ 2ů ɟ

2
iP VD = + +         (6) 

ʛʜʝ:  ů ɚ
L

C
= ; 

L ð ʜʣʠʥʘ ʫʧʣʦʪʥʝʥʠʷ, ʤ;  

C ð ʚʝʣʠʯʠʥʘ ʨʘʜʠʘʣʴʥʦʛʦ ʟʘʟʦʨʘ ʚ ʫʧʣʦʪʥʝʥʠʠ, ʤ; 

ɝ ð ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʪʝʨʴ ʥʘ ʚʭʦʜʝ ʚ ʫʧʣʦʪʥʝʥʠʝ; 

V ð ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚ ʫʧʣʦʪʥʝʥʠʠ, ʤ/ʩ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʧʘʜʦʚ ʜʘʚʣʝʥʠʡ ʚ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʷʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʦʨʤʫʣʳ (7) ʠ (8): 

      

2
2

1

1

2

1 ɟ
8

y

U P

D
H H k g

g D

è øå õå õW
é ùæ öD = - - Ö Ö Öæ öæ öÖé ùç ÷ç ÷ê ú

     (7) 

ʛʜʝ:  Hp ð ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʥʘʧʦʨ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ, ʤ; 

  Dy1 ð ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʚʝʨʭʥʝʛʦ ʫʧʣʦʪʥʝʥʠʷ ʩ ʫʯʝʪʦʤ ʫʜʚʦʝʥʥʦʛʦ ʨʘʜʠʘʣʴʥʦʛʦ 

ʟʘʟʦʨʘ, ʤ; 

  D2 ð ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ, ʤ; 

  k1 ð ʧʝʨʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ; 

  g ð ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, ʤ/ʩ2. 

      

2
2

2

22

2

1 ɟ
2 8

yth
D

Dg H
H k g

g D

è øå õå õÖ W
é ùæ öD = + - Ö Ö Öæ öæ öÖW Öé ùç ÷ç ÷ê ú

    (8) 

ʛʜʝ:  Hth ð ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʥʘʧʦʨ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ, ʤ; 

  Dy2 ð ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ ʫʧʣʦʪʥʝʥʠʷ ʩ ʫʯʝʪʦʤ ʫʜʚʦʝʥʥʦʛʦ ʨʘʜʠʘʣʴʥʦʛʦ 

ʟʘʟʦʨʘ, ʤ; 

  k2 ð ʚʪʦʨʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ. 
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ɺ ʪʘʙʣʠʮʘʭ 5 ʠ 6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ 

ʫʧʣʦʪʥʝʥʠʡ, ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʤʦʜʝʣʠ ʏʘʡʣʜʩʘ (Childs. [8]). 

ʊʘʙʣʠʮʘ 5 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʨʭʥʠʭ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ 

n K11, ʅ/ʤ K  22, ʅ/ʤ K  12, ʅ/ʤ K  21, ʅ/ʤ C11, ʅĿʩ/ʤ C 22, ʅĿʩ/ʤ C 12, ʅĿʩ/ʤ C 21, ʅĿʩ/ʤ 

n K11 K22 K12 K21 C11 C22 ʉ12 ʉ21 

500 72240 72240 24493 ï24493 874 874 ï123 123 

1000 300100 300100 101680 ï101680 1795 1795 ï270 270 

1500 683700 683700 233910 ï233910 2738 2738 ï427 427 

2000 1221100 1221100 422380 ï422380 3695 3695 ï590 590 

2500 1910400 1910400 667930 ï667930 4663 4663 ï757 757 

3000 2749700 2749700 971180 ï971180 5639 5639 ï928 928 

3500 3737200 3737200 1332600 ï1332600 6622 6622 ï1102 1102 

4000 4871300 4871300 1752700 ï1752700 7611 7611 ï1279 1279 

4500 6150600 6150600 2231800 ï2231800 8606 8606 ï1457 1457 

5000 7573800 7573800 2770100 ï2770100 9605 9605 ï1638 1638 

5500 9139500 9139500 3368000 ï3368000 10609 10609 ï1820 1820 

6000 10847000 10847000 4025700 ï4025700 11616 11616 ï2004 2004 

6500 12694000 12694000 4743400 ï4743400 12627 12627 ï2189 2189 

7000 14680000 14680000 5521300 ï5521300 13641 13641 ï2375 2375 

7500 16805000 16805000 6359600 ï6359600 14658 14658 ï2562 2562 

8000 19067000 19067000 7258500 ï7258500 15677 15677 ï2751 2751 

8500 21466000 21466000 8218000 ï8218000 16699 16699 ï2941 2941 

9000 23999000 23999000 9238500 ï9238500 17724 17724 ï3131 3131 

ʊʘʙʣʠʮʘ 6 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʠʞʥʠʭ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ 

n K11, ʅ/ʤ K 22, ʅ/ʤ K 12, ʅ/ʤ K 21, ʅ/ʤ C11, ʅĿʩ/ʤ 
C 22, 

ʅĿʩ/ʤ 

C 12, 

ʅĿʩ/ʤ 

C 21, 

ʅĿʩ/ʤ 

n K11 K22 K12 K21 C11 C22 ʉ12 ʉ21 

500 17938 17938 9465 ï9465 339 339 ï66 66 

1000 59214 59214 34383 ï34383 611 611 ï142 142 

1500 128970 128970 76813 ï76813 906 906 ï223 223 

2000 227040 227040 137220 ï137220 1210 1210 ï308 308 

2500 353170 353170 215860 ï215860 1519 1519 ï395 395 

3000 507060 507060 312950 ï312950 1831 1831 ï485 485 

3500 688430 688430 428650 ï428650 2147 2147 ï576 576 

4000 897010 897010 563090 ï563090 2464 2464 ï668 668 

4500 1132600 1132600 716390 ï716390 2784 2784 ï762 762 

5000 1394900 1394900 888640 ï888640 3105 3105 ï857 857 

5500 1683600 1683600 1079900 ï1079900 3428 3428 ï953 953 

6000 1998700 1998700 1290300 ï1290300 3752 3752 ï1050 1050 

6500 2339900 2339900 1519900 ï1519900 4077 4077 ï1147 1147 

7000 2707000 2707000 1768800 ï1768800 4404 4404 ï1245 1245 

7500 3099900 3099900 2037000 ï2037000 4731 4731 ï1344 1344 

8000 3518300 3518300 2324500 ï2324500 5060 5060 ï1444 1444 

8500 3962100 3962100 2631500 ï2631500 5389 5389 ï1544 1544 

9000 4431100 4431100 2957900 ï2957900 5719 5719 ï1644 1644 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʞʝʩʪʢʦʩʪʠ ʠ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʚ ʱʝʣʝʚʦʤ ʫʧʣʦʪʥʝʥʠʠ 

ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ Black and Jenssen [13] ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʢʨʠʪʝʨʠʡ 

ʧʨʠʤʝʥʠʤʦʩʪʠ ʪʝʦʨʠʠ ʢʦʨʦʪʢʦʛʦ ʧʦʜʰʠʧʥʠʢʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ: 

1
2

b

b

L

R
=  

       
( )

2

2

3 0

ɛ
ɛ ɛ

4
d

K
T

=
å õW
-æ ö

æ ö
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        (9) 

        1
3

ɛ
ɛ

2
c

k
T

=
Wå õ

æ ö
ç ÷

          (10) 

        
3 1ɛ ɛdC T= Ö Ö          (11) 

        
2

3 2ɛ ɛdc T= Ö ÖW         (12) 

ʛʜʝ µ0, µ1, µ2 ð ʧʘʨʘʤʝʪʨʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʪʝʦʨʠʠ ʢʦʨʦʪʢʦʛʦ ʧʦʜʰʠʧʥʠʢʘ, ʢʦʪʦʨʳʝ ʜʣʷ 

ʱʝʣʝʚʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʨʘʟʛʨʫʟʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʦʚ 

ʜʣʷ ʱʝʣʝʚʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʢʦʥʝʯʥʦʡ ʜʣʠʥʳ: Õ0,ʩ, µ0,1, µ0,2. 
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ɺ ʪʘʙʣʠʮʝ 7 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʱʝʣʝʚʦʛʦ ʫʧʣʦʪʥʝʥʠʷ 

ʚ ʨʘʟʛʨʫʟʦʯʥʦʤ ʘʧʧʘʨʘʪʝ, ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʤʦʜʝʣʠ Black and Jenssen [8]. 
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ʊʘʙʣʠʮʘ 7 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʱʝʣʝʚʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʚ ʨʘʟʛʨʫʟʦʯʥʦʤ ʘʧʧʘʨʘʪʝ 

n K11, ʅ/ʤ K 22, ʅ/ʤ K 12, ʅ/ʤ K 21, ʅ/ʤ C11, ʅĿʩ/ʤ C 22, ʅĿʩ/ʤ C 12, ʅĿʩ/ʤ C 21, ʅĿʩ/ʤ 

n K11 K22 K12 K21 C11 C22 ʉ12 ʉ21 

500 34083 34083 729770 ï729770 27875 27875 ï5220,3 5220,3 

1000 213670 213670 2729300 ï2729300 52126 52126 ï10466 10466 

1500 591330 591330 5924500 ï5924500 75433 75433 ï15727 15727 

2000 1197300 1197300 10284000 ï10284000 98205 98205 ï20999 20999 

2500 2053200 2053200 15788000 ï15788000 120610 120610 ï26279 26279 

3000 3176000 3176000 22423000 ï22423000 142750 142750 ï31567 31567 

3500 4579700 4579700 30179000 ï30179000 164680 164680 ï36861 36861 

4000 6276100 6276100 39047000 ï39047000 186430 186430 ï42161 42161 

4500 8275500 8275500 49020000 ï49020000 208050 208050 ï47465 47465 

5000 10587000 10587000 60093000 ï60093000 229540 229540 ï52775 52775 

5500 13218000 13218000 72262000 ï72262000 250930 250930 ï58088 58088 

6000 16177000 16177000 85521000 ï85521000 272220 272220 ï63406 63406 

6500 19469000 19469000 99867000 ï99867000 293430 293430 ï68726 68726 

7000 23102000 23102000 115300000 ï115300000 314570 314570 ï74050 74050 

7500 27080000 27080000 131810000 ï131810000 335650 335650 ï79378 79378 

8000 31409000 31409000 149400000 ï149400000 356660 356660 ï84708 84708 

8500 36094000 36094000 168070000 ï168070000 377620 377620 ï90040 90040 

9000 41140000 41140000 187810000 ï187810000 398540 398540 ï95375 95375 

ɺ ʪʘʙʣʠʮʝ 8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʘʚʥʝʥʠʷ ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ ʠ ʧʨʝʮʝʩʩʠʡ ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ 

ʨʦʪʦʨʘ ð 3000 ʦʙ/ʤʠʥ (50 ɻʮ) ʜʣʷ 3 ʩʣʫʯʘʝʚ: ɸ ð ʧʨʠ ʫʯʸʪʝ ʚʩʝʭ ʫʧʣʦʪʥʝʥʠʡ, ɹ ð ʙʝʟ ʫʯʝʪʘ 

ʚʝʨʭʥʠʭ ʫʧʣʦʪʥʝʥʠʡ, ɺ ð ʙʝʟ ʫʯʝʪʘ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʫʧʣʦʪʥʝʥʠʡ. 

ʊʘʙʣʠʮʘ 8 

ʉʨʘʚʥʝʥʠʝ ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ ʠ ʧʨʝʮʝʩʩʠʡ 

ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ 3000 ʦʙ/ʤʠʥ (50 ɻʮ) 

ˉ 

ʬʦʨʤʳ 

ʢʦʣʝ-

ʙʘʥʠʡ 

ɸ 

ʉʦʙʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ (ɻʮ), 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʮʝʩʩʠʠ 

ɹ 

ʉʦʙʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ (ɻʮ), 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʮʝʩʩʠʠ 

ɺ 

ʉʦʙʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ (ɻʮ), 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʮʝʩʩʠʠ 

1 

 

26,919 ɻʮ (ʧʨʷʤʘʷ) 
 

26,803 ɻʮ (ʧʨʷʤʘʷ) 

 

26,782 ɻʮ (ʧʨʷʤʘʷ) 

2 

 

27,266 ɻʮ (ʧʨʷʤʘʷ) 
 

27,125 ɻʮ (ʧʨʷʤʘʷ) 
 

27,169 ɻʮ (ʧʨʷʤʘʷ) 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 8 

ˉ 

ʬʦʨʤʳ 

ʢʦʣʝ-

ʙʘʥʠʡ 

ɸ 

ʉʦʙʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ (ɻʮ), 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʮʝʩʩʠʠ 

ɹ 

ʉʦʙʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ (ɻʮ), 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʮʝʩʩʠʠ 

ɺ 

ʉʦʙʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ (ɻʮ), 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʮʝʩʩʠʠ 

3 

 

49,73 ɻʮ (ʦʙʨʘʪʥʘʷ) 
 

44,64 ɻʮ (ʧʨʷʤʘʷ) 

 

41,3 ɻʮ (ʧʨʷʤʘʷ) 

4 

 

58,145 ɻʮ (ʧʨʷʤʘ)̫ 
 

46,862 ɻʮ (ʦʙʨʘʪʥʘʷ) 

 

48,9 ɻʮ (ʦʙʨʘʪʥʘʷ) 

5 

 

101,42 ɻʮ (ʦʙʨʘʪʥʘʷ) 
 

95,835 ɻʮ (ʦʙʨʘʪʥʘʷ) 

 

94,443 ɻʮ (ʦʙʨʘʪʥʘʷ) 

6 

 

131,62 ɻʮ (ʧʨʷʤʘʷ) 
 

130,97 (ʧʨʷʤʘʷ) 

 

131,68 (ʧʨʷʤʘʷ) 

7 

 

277,02 ɻʮ (ʦʙʨʘʪʥʘʷ) 
 

283,5 ɻʮ (ʦʙʨʘʪʥʘʷ) 
 

287,8 ɻʮ (ʦʙʨʘʪʥʘʷ) 

8 

 

303,22 ɻʮ (ʧʨʷʤʘʷ) 304 ɻʮ (ʧʨʷʤʘʷ) 
 

306,83 (ʧʨʷʤʘʷ) 
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ʊʘʙʣʠʮʘ 9 

ˉ ʬʦʨʤʳ 

ʢʦʣʝʙʘʥʠʡ 

ɸ ɹ ɺ 

ʂʨʠʪʠʯʝʩʢʘʷ 

ʯʘʩʪʦʪʘ (ɻʮ) 
ɕ 

ʂʨʠʪʠʯʝʩʢʘʷ 

ʯʘʩʪʦʪʘ (ɻʮ) 
ɕ 

ʂʨʠʪʠʯʝʩʢʘʷ 

ʯʘʩʪʦʪʘ (ɻʮ) 
ɕ 

1 ð 0,3182 ð 0,3131 ð 0,312 

2 ð 0,329 ð 0,2974 ð 0,2776 

3 48,833 ɻʮ 0,7829 37, 527 ɻʮ 0,2533 38,521 ɻʮ 0,2229 

4 108,1 ɻʮ 0,3533 42,579 ɻʮ 0,7229 39,976 ɻʮ 0,6678 

5 124,32 ɻʮ 0,433 80,724 ɻʮ 0,4189 76,3 ɻʮ 0,4138 

6 ð 0,3343 117,94 ɻʮ 0,3108 118,89 ɻʮ 0,3025 

7 ð 0,1262 ð 0,0853 ð 0,0714 

8 ð 0,1515 ð 0,0933 ð 0,0836 

ɺ ʪʘʙʣʠʮʝ 9 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʘʚʥʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʯʘʩʪʦʪ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʤ ʬʦʨʤʘʤ 

ʢʦʣʝʙʘʥʠʡ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ: ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ɕ, ʢʦʣʝʙʘʥʠʷ ʩʠʩʪʝʤʳ 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤʠ. 

ɼʣʷ ʩʣʫʯʘʷ ɺ, ʢʦʛʜʘ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʥʠ ʚʝʨʭʥʠʝ ʫʧʣʦʪʥʝʥʠʷ, ʥʠ ʥʠʞʥʠʝ, ʩʠʩʪʝʤʘ ʪʝʨʷʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦ ʚʪʦʨʦʡ ʬʦʨʤʝ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚ 6350,5 ʦʙ/ʤʠʥ 

ʠʣʠ 105,84 ɻʮ (ʨʠʩ. 4). 

 

ʈʠʩ. 4. ʌʦʨʤʘ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ ʜʣʷ ʩʣʫʯʘʷ ɺ, 

ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ 105,84 ɻʮ, ʩ ʧʨʷʤʦʡ ʧʨʝʮʝʩʩʠʝʡ 

 

ɺʳʚʦʜʳ 

ɼʘʥʥʳʡ ʨʘʩʯʝʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʘʞʥʦʩʪʴ ʫʯʝʪʘ ʱʝʣʝʚʳʭ ʫʧʣʦʪʥʝʥʠʡ ʧʨʠ ʨʘʩʯʝʪʝ ʨʦʪʦʨʥʦʡ 

ʜʠʥʘʤʠʢʠ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʭ ʥʘʩʦʩʦʚ ʚʚʠʜʫ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʨʠʪʠʯʝʩʢʠʝ 

ʯʘʩʪʦʪʳ ʠ ʛʨʘʥʠʮʳ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʈʘʩʯʝʪ ʪʦʣʴʢʦ çʩʫʭʠʭè ʯʘʩʪʦʪ ʥʝ ʦʪʨʘʞʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ 

ʢʘʨʪʠʥʫ ʢʦʣʝʙʘʥʠʡ ʨʦʪʦʨʥʦ-ʧʦʜʰʠʧʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ. 



«ʇʨʦʙʣʝʤʳ ʚʠʙʨʘʮʠʠ, ʚʠʙʨʦʥʘʣʘʜʢʠ, ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ»  
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ɸɺɸʈʀʗ ʇɸʈʆʊʋʈɹʀʅʅʆʁ ʋʉʊɸʅʆɺʂʀ. 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʈɸɿɺʀʊʀʗ ɸɺɸʈʀʀ 

ɺ. ʌ. ʐɸʊʆʍʀʅ  

(ʇʫʙʣʠʯʥʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʂʘʣʫʞʩʢʠʡ ʪʫʨʙʠʥʥʳʡ ʟʘʚʦʜè, ʛ. ʂʘʣʫʛʘ, ʈʦʩʩʠʷ) 

ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʠ ʧʘʨʦʪʫʨʙʠʥʥʦʡ ʫʩʪʘʥʦʚʢʠ. ʇʨʦʚʦʨʦʪ ʚʢʣʘʜʳʰʘ 

ʧʦʜʰʠʧʥʠʢʘ ʚ ʩʪʦʨʦʥʫ, ʦʙʨʘʪʥʫʶ ʩʦʙʩʪʚʝʥʥʦʤʫ ʚʨʘʱʝʥʠʶ ʨʦʪʦʨʘ, ʦʙʲʷʩʥʸʥ ʩ ʧʦʟʠʮʠʠ ʬʠʟʠʢʠ 

ʨʘʟʚʠʪʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ ʨʦʪʦʨʦʤ ʧʦʜʰʠʧʥʠʢʘ. ʉʝʨʴʸʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʘʚʘʨʠʠ ʦʙʲʷʩʥʷʶʪʩʷ 

ʙʦʣʴʰʠʤʠ ʘʤʧʣʠʪʫʜʘʤʠ ʢʦʣʝʙʘʥʠʡ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʛʦ ʨʦʪʦʨʘ c ʟʘʜʝʚʘʥʠʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʞʸʩʪʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʩʪʘʪʦʨʘ ʠ ʨʘʟʚʠʪʠʝʤ ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʪʦʨ, ʩʪʘʪʦʨ (ʢʦʨʧʫʩ, ʧʦʜʰʠʧʥʠʢʠ, ʜʠʘʬʨʘʛʤʳ), ʘʩʠʥʭʨʦʥʥʳʡ ʦʙʢʘʪ ʨʦʪʦʨʦʤ 

ʩʪʘʪʦʨʘ, ʩʠʣʳ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ ʦʙʢʘʪʘ (ʧʨʝʮʝʩʩʠʠ) ʨʦʪʦʨʘ. 

ɺ [1, 2] ʧʦʢʘʟʘʥʘ ʚʦʟʨʘʩʪʘʶʱʘʷ ʦʧʘʩʥʦʩʪʴ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʘʚʘʨʠʡ ʩʠʣʦʚʳʭ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ (ʉʋ ʠ ʕʋ), ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʡ ʩʘʤʦʣʠʢʚʠʜʘʮʠʠ, ʚ ʩʣʫʯʘʝ ʟʘʜʝʚʘʥʠʡ 

ʨʦʪʦʨʦʤ ʩʪʘʪʦʨʘ (ʢʦʨʧʫʩ, ʧʦʜʰʠʧʥʠʢʠ, ʜʠʘʬʨʘʛʤʳ), ʝʩʣʠ ʞʸʩʪʢʦʩʪʠ ʢʦʨʧʫʩʦʚ, ʦʧʦʨ ʨʦʪʦʨʘ, 

ʬʫʥʜʘʤʝʥʪʘ ʚʝʣʠʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʩʪʨʫʢʮʠʷʤʠ, ʠʤʝʶʱʠʤʠ ʧʦʜʘʪʣʠʚʳʝ (ʤʷʛʢʠʝ) 

ʵʣʝʤʝʥʪʳ ʤʝʞʜʫ ʚʨʘʱʘʶʱʠʤʩʷ ʨʦʪʦʨʦʤ ʠ ʬʫʥʜʘʤʝʥʪʦʤ. ʇʦʩʣʝʜʥʝʝ ʫʚʝʣʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʩʣʫʯʘʝ ʚʠʙʨʘʮʠʠ ʩ ʙʦʣʴʰʠʤʠ ʘʤʧʣʠʪʫʜʘʤʠ ʠ 

ʟʘʜʝʚʘʥʠʷʤʠ, ʫʤʝʥʴʰʘ ̫ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʦʡ ʬʦʨʤʳ ʦʙʢʘʪʘ (ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ). 

ɺ [3] ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʠʘʮʠʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩ 

ʪʨʝʥʠʝʤ ʨʦʪʦʨʘ ʦ ʩʪʘʪʦʨ (ʢʦʞʫʭ) ʩ ʤʷʛʢʠʤ ʨʝʟʠʥʦʚʳʤ ʧʦʢʨʳʪʠʝʤ. ʀʩʩʣʝʜʦʚʘʥʦ ʯʘʩʪʠʯʥʦʝ 

ʪʨʝʥʠʝ ʤʝʞʜʫ ʢʦʞʫʭʦʤ (ʢʦʨʧʫʩʦʤ) ʩ ʤʷʛʢʠʤ ʨʝʟʠʥʦʚʳʤ ʧʦʢʨʳʪʠʝʤ ʠ ʙʘʨʘʙʘʥʦʤ ʨʦʪʦʨʘ. ɺʦ 

ʚʨʝʤʷ ʬʘʟʳ ʪʨʝʥʠʷ ʚʠʙʨʘʮʠʷ ʨʦʪʦʨʘ ʦʪ ʝʛʦ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʠ ʚʦʟʙʫʞʜʘʶʱʠʭ ʩʠʣ 

ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʬʦʥʝ ʪʨʝʥʠʷ ʚ ʤʝʩʪʝ ʢʦʥʪʘʢʪʘ, ʧʨʝʮʝʩʩʠʷ ʨʦʪʦʨʘ ʚʩʣʝʜʩʪʚʠʝ 

ʟʘʜʝʚʘʥʠʡ ʧʨʠʚʦʜʷʪ ʢ ʩʣʦʞʥʦʤʫ ʭʘʨʘʢʪʝʨʫ ʢʦʣʝʙʘʥʠʡ. ɸʚʪʦʨʦʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʠʥʪʝʨʝʩʦʚʘʣʠ ʚʦʣʥʳ (ʬʦʨʤʳ) ʢʦʣʝʙʘʥʠʡ ʢʦʨʧʫʩʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʝʞʝʣʠ ʦʩʥʦʚʥʦʛʦ 

ʚʦʟʙʫʜʠʪʝʣʷ ð ʨʦʪʦʨʘ ʜʚʠʛʘʪʝʣʷ. ɺ [3, 6, 7] ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦ ʩʚʦʠʭ ʧʦʟʠʮʠʡ ʘʩʧʝʢʪʳ 

ʢʦʣʝʙʘʥʠʡ ʨʦʪʦʨʘ ʩ ʟʘʜʝʚʘʥʠʷʤʠ ʦ ʩʪʘʪʦʨʥʳʝ ʵʣʝʤʝʥʪʳ.  

ɸʚʘʨʠʷ ʧʘʨʦʪʫʨʙʠʥʥʦʡ ʫʩʪʘʥʦʚʢʠ (ʇʊʋ) ʩʣʫʯʠʣʘʩʴ ʩ ʪʫʨʙʠʥʦʡ ʪʠʧʘ ʂ-17-15ʇ, ʂ-11-10ʇ 

(ʪʫʨʙʠʥʳ ʧʘʨʦʚʳʝ ʧʨʠʚʦʜʥʳʝ [4]) ʚ ʧʨʦʮʝʩʩʝ ʩʜʘʪʦʯʥʳʭ ʠʩʧʳʪʘʥʠʡ. ʊʫʨʙʠʥʳ ʵʪʦʛʦ ʢʣʘʩʩʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ çʂʘʣʫʞʩʢʦʛʦ ʪʫʨʙʠʥʥʦʛʦ ʟʘʚʦʜʘè ʩʯʠʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʳʤʠ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚ ʠʭ ʨʘʟʨʘʙʦʪʢʫ ʚʣʦʞʝʥʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʣʳ ʤʦʱʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ ʉʉʉʈ 70ï80-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ: ʄʕʀ, ʀʄɸʐ, ɺʅʀʀʕʄ, 

ʉʧʝʮʠʘʣʴʥʦʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʙʶʨʦ çʂʘʣʫʞʩʢʦʛʦ ʪʫʨʙʠʥʥʦʛʦ ʟʘʚʦʜʘè.  

ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʨʦʪʫʨʙʠʥʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ [1, 2], ʨʘʟʚʠʪʠʝ ʠ ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʚʘʨʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ 

ʧʦʜʘʪʣʠʚʦʩʪʠ ʠ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʚ ʩʪʘʪʦʨʝ (ʨʘʤʝ ʙʣʦʢʘ, ʦʧʦʨʥʳʭ ʵʣʝʤʝʥʪʘʭ). ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʜʚʝ ʢʦʤʧʦʥʦʚʢʠ ʧʘʨʦʪʫʨʙʠʥʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʠʤʝʶʱʠʝ ʢʘʢ ʧʦʜʘʪʣʠʚʳʝ ʦʧʦʨʥʳʝ ʵʣʝʤʝʥʪʳ, 
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ʨʘʙʦʪʘʶʱʠʝ ʚ ʧʨʝʜʝʣʘʭ ʟʘʟʦʨʘ ŭ, ʪʘʢ ʠ ʫʧʨʫʛʦ-ʜʝʤʧʬʝʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʜʝʤʧʬʠʨʦʚʘʥʠʝʤ. ɺ ʩʣʫʯʘʝ ʢʦʤʧʦʥʦʚʢʠ ç2è ʚ ʧʨʝʜʝʣʘʭ ʟʘʟʦʨʘ ŭ = 10 ʤʤ ʇʊʋ ʫʜʝʨʞʠʚʘʝʪʩʷ 

ʧʦʜʘʪʣʠʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʠʤʝʶʱʠʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʫʶ ʞʸʩʪʢʦʩʪʴ. ɺ ʩʣʫʯʘʝ ç1è ʟʘʟʦʨ ŭ 

ʨʘʚʝʥ ʥʫʣʶ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ ʦʛʨʘʥʠʯʝʥʘ ʜʝʬʦʨʤʘʮʠʷʤʠ 

ʙʦʣʝʝ ʞʸʩʪʢʠʭ ʫʧʨʫʛʦ-ʜʝʤʧʬʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʉʫʤʤʘʨʥʘʷ ʞʸʩʪʢʦʩʪʴ ʜʣʷ ʩʣʫʯʘʷ ç1è ʚ 100 ʨʘʟ 

ʧʨʝʚʳʰʘʝʪ ʩʫʤʤʘʨʥʫʶ ʞʸʩʪʢʦʩʪʴ ʥʘ ʧʦʜʘʪʣʠʚʳʭ ʵʣʝʤʝʥʪʘʭ (ʩʣʫʯʘʡ ç2è).  

ʂʨʠʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʪʫʨʙʠʥʳ ʦʪʩʪʨʦʝʥʘ ʦʪ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʳ ʧʨʠ 

ʠʩʧʳʪʘʥʠʷʭ ʥʘ 12 %. ʈʦʪʦʨ ʞʸʩʪʢʠʡ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ. ʊʫʨʙʠʥʘ ʧʦʩʪʘʚʣʷʝʪʩʷ ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʩ 

ʭʦʨʦʰʦ ʦʪʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʥʘ ʨʘʟʛʦʥʥʦ-ʙʘʣʘʥʩʠʨʦʚʦʯʥʦʤ ʩʪʝʥʜʝ çʐʝʥʢè ʨʦʪʦʨʦʤ. 

ʇʦʩʣʝʜʩʪʚʠʷ ʘʚʘʨʠʠ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʧʫʩʢʠ ʦʪʣʠʯʘʣʠʩʴ ʧʦʚʳʰʝʥʥʦʡ ʚʠʙʨʘʮʠʝʡ. 

ʇʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʫʚʝʣʠʯʝʥʠʷ ʞʸʩʪʢʦʩʪʠ ʦʧʦʨʥʦʡ ʩʠʩʪʝʤʳ. ʅʝʩʨʘʙʘʪʳʚʘʥʠʝ 

ʘʧʧʘʨʘʪʫʨʳ ʟʘʱʠʪʳ ʦʪ ʧʦʚʳʰʝʥʥʦʡ ʚʠʙʨʘʮʠʠ ʧʨʠ ʘʚʘʨʠʡʥʦʤ ʧʫʩʢʝ ʪʫʨʙʠʥʳ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, 

ʯʪʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʦ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʘʚʘʨʠʠ ʦʩʪʘʸʪʩʷ ʪʦʣʴʢʦ ʧʦ ʩʣʫʭʦʚʳʤ ʠ ʟʨʠʪʝʣʴʥʳʤ 

ʦʱʫʱʝʥʠʷʤ ʯʣʝʥʦʚ ʤʦʥʪʘʞʥʦʡ ʢʦʤʘʥʜʳ. ʄʦʥʪʘʞʥʘʷ ʢʦʤʘʥʜʘ ʦʪʤʝʯʘʝʪ çʙʦʣʴʰʫʶè, 

çʩʠʣʴʥʫʶè ʚʠʙʨʘʮʠʶ ʨʦʪʦʨʘ ʠ ʫʩʪʘʥʦʚʢʠ ʚ ʮʝʣʦʤ ʧʨʠ ʘʚʘʨʠʡʥʦʤ ʧʫʩʢʝ. çɼʦ ʨʘʙʦʯʝʡ ʩʢʦʨʦʩʪʠ 

çʩʠʣʴʥʦʡè ʚʠʙʨʘʮʠʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʛʨʝʤʝʣʠ ʥʝʟʘʢʨʝʧʣʸʥʥʳʝ ʥʘʩʪʠʣʳ, ʢʦʞʫʭʘ, ʪʨʫʙʳ 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʨʘʙʦʯʝʡ ʩʢʦʨʦʩʪʠ ʯʝʨʝʟ 1ï2 ʤʠʥʫʪʳ ʧʦʰʣʘ çʩʠʣʴʥʘʷè 

ʚʠʙʨʘʮʠʷ ʧʦ ʙʣʦʢʫ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʦʠʟʦʰʸʣ ʨʘʟʨʳʚ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʦʜʚʦʜʘ ʦʩʪʨʦʛʦ ʧʘʨʘ, 

ʧʨʦʪʝʯʢʠ ʚʦʜʳ ʧʦ ʤʘʥʦʤʝʪʨʦʚʳʤ ʱʠʪʘʤ, ʪʝʯʴ ʤʘʩʣʘ ʩʠʩʪʝʤʳ ʤʘʩʣʦʩʥʘʙʞʝʥʠʷè.  

ʇʦ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʫʩʢ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʫʩʪʘʥʦʚʢʠ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ: 

- ʙʝʟ ʥʘʣʠʯʠʷ ʠ ʚʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨʦʚ ʟʘʱʠʪʳ ʠ ʢʦʥʪʨʦʣʷ; 

- ʥʘ ʥʝʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʘʭ.  

ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʧʦ ʧʨʝʜʝʣʴʥʦʤʫ ʫʨʦʚʥʶ ʚʠʙʨʘʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʧʦʩʪʦʷʥʥʦ ʠ 

ʥʘʩʪʨʦʝʥʘ ʥʘ ʦʪʢʣʶʯʝʥʠʝ ʪʫʨʙʦʘʛʨʝʛʘʪʘ ʧʨʠ ʟʥʘʯʝʥʠʠ ʥʦʨʤʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ 11,2 ʤʤ/ʩ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʝʞʠʤʘ ʝʛʦ ʨʘʙʦʪʳ (ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʠʣʠ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ).  

ʃʘʜʦʥʴ ʯʝʣʦʚʝʢʘ ʦʱʫʱʘʝʪ ʚʠʙʨʘʮʠʶ ʩ ʘʤʧʣʠʪʫʜʦʡ 5 ʤʢʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʤʧʣʠʪʫʜʝ 

ʚʠʙʨʦʩʢʦʨʦʩʪʠ 1.5 ʤʤ/ʩʝʢ. ɺ ɻʆʉʊ 25364-97 [6] ʧʨʠʚʝʜʝʥʳ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʦ 

ʚʠʙʨʦʩʢʦʨʦʩʪʠ: 

- 4,5 ʤʤ/ʩ ð ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ; 

- ʩʚʳʰʝ 4,5 ʤʤ/ʩ ʠ ʜʦ 7,1 ʤʤ/ʩ ð ʥʝ ʙʦʣʝʝ 30 ʩʫʪʦʢ; 

- ʩʚʳʰʝ 7,1 ʤʤ/ʩ ʠ ʜʦ 11,2 ʤʤ/ʩ ð ʥʝ ʙʦʣʝʝ 7 ʩʫʪʦʢ; 

- ʩʚʳʰʝ 11,2 ʤʤ/ʩ ð ʵʢʩʧʣʫʘʪʘʮʠʷ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

ʇʦʵʪʦʤʫ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʦʥʷʪʠʝ çʩʠʣʴʥʘʷè ʚʠʙʨʘʮʠʷ ʚʝʩʴʤʘ ʩʣʦʞʥʦ. 

ʈʦʪʦʨ ʪʫʨʙʠʥʳ ʧʦʣʫʯʠʣ ʦʩʪʘʪʦʯʥʳʡ ʧʨʦʛʠʙ 1.1 ʤʤ. ʉʦʨʚʘʥʳ ʠʣʠ ʩʪʸʩʘʥʳ ʙʘʥʜʘʞʠ 

ʣʦʧʘʪʦʢ 4-ʦʡ ʠ 5-ʦʡ ʨʘʙʦʯʠʭ ʩʪʫʧʝʥʝʡ ʨʦʪʦʨʘ ʥʘ ʜʫʛʝ 90ï130 Ü; ʥʘ 1, 2 ʠ 3-ʡ ʩʪʫʧʝʥʷʭ ʩʨʝʟʘʥʳ 

ʠʣʠ ʩʪʸʩʘʥʳ ʰʠʧʳ ʢʨʝʧʣʝʥʠʷ ʙʘʥʜʘʞʝʡ (ʨʠʩ. 1). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʟʦʨ ʧʦ ʫʩʠʢʘʤ 

ʫʧʣʦʪʥʝʥʠʡ ʚ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ð 0.7 ʤʤ, ʟʘʟʦʨ ʤʝʞʜʫ ʨʦʪʦʨʦʤ ʠ ʢʦʨʧʫʩʦʤ ʚ ʫʧʣʦʪʥʝʥʠʷʭ ð 

4ï6 ʤʤ (ʚ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ) ʠ 0.3 ʤʤ ð ʚ ʧʦʜʰʠʧʥʠʢʝ (3.3 ʤʤ ʩ ʫʯʸʪʦʤ ʪʦʣʱʠʥʳ ʙʘʙʙʠʪʘ, ʢʘʢ 

ʤʷʛʢʦʛʦ ʵʣʝʤʝʥʪʘ). ɽʩʣʠ ʧʨʦʠʟʦʰʣʦ ʟʘʜʝʚʘʥʠʝ ʨʦʪʦʨʘ ʠ ʢʦʨʧʫʩʘ ʧʦ ʞʸʩʪʢʠʤ ʵʣʝʤʝʥʪʘʤ ʩʦ 

ʩʤʷʪʠʝʤ ʫʩʦʚ ʫʧʣʦʪʥʝʥʠʡ, ʪʦ ʘʤʧʣʠʪʫʜʘ ʚʠʙʨʘʮʠʠ ʨʦʪʦʨʘ ʚ ʤʦʤʝʥʪ ʢʦʥʪʘʢʪʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʵʪʠ ʟʥʘʯʝʥʠʷ: 4ï6 ʤʤ. ʈʘʟʨʫʰʝʥʠʝ ʟʘʜʥʝʛʦ ʧʦʜʰʠʧʥʠʢʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʥʪʘʢʪ ʨʦʪʦʨʘ ʩʦ ʩʪʘʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʣ (ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ) ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʜʰʠʧʥʠʢʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʥʘʛʨʫʞʝʥʥʦʛʦ (ʥʘʛʨʫʟʢʘ ʥʘ 30 % ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʧʝʨʝʜʥʠʡ 



 

 

XIII ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

 

 

62 

 

ʧʦʜʰʠʧʥʠʢ). ʉ ʨʘʟʚʠʪʠʝʤ ʦʙʢʘʪʘ ʢʦʥʪʘʢʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʠ ʧʦ ʙʘʥʜʘʞʘʤ 

ʜʠʩʢʦʚ 5-ʡ ʠ 4-ʡ ʨʘʙʦʯʠʭ ʩʪʫʧʝʥʝʡ, ʜʠʘʬʨʘʛʤʘʤ ʪʫʨʙʠʥʳ. 

ɿʘʜʥʠʡ ʧʦʜʰʠʧʥʠʢ ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʫʰʝʥ. ɺʳʪʷʥʫʪʳ ʙʦʣʪʳ ʢʨʝʧʣʝʥʠʷ ʢʨʳʰʢʠ 

ʧʦʜʰʠʧʥʠʢʘ. ʇʨʦʠʟʦʰʣʦ ʧʨʦʚʦʨʘʯʠʚʘʥʠʝ ʚʢʣʘʜʳʰʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʶ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ, ʩʦ ʩʨʝʟʦʤ ʩʪʦʧʦʨʥʦʡ ʧʣʘʥʢʠ (ʬʠʢʩʘʪʦʨʘ ʧʨʦʚʦʨʦʪʘ). 

ʆʙʲʷʩʥʝʥʠʝ ʧʦʩʣʝʜʥʝʤʫ ð ʪʦʣʴʢʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʘʟʚʠʪʠʷ ʷʚʣʝʥʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ, 

ʧʨʠʚʝʜʝʥʥʦʤ ʚ [2, 3]. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʘ ʬʠʟʠʢʘ ʨʘʟʚʠʪʠʷ ʦʙʢʘʪʘ. ʇʨʝʮʝʩʩʠʷ ʨʦʪʦʨʘ ʧʨʠ 

ʘʩʠʥʭʨʦʥʥʦʤ ʦʙʢʘʪʝ ʩ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ q (çʦʙʨʘʪʥʳʡ ʚʠʭʨʴè ʧʦ ʪʝʨʤʠʥʦʣʦʛʠʠ ʟʘʧʘʜʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ) ʧʨʠʚʦʜʠʪ ʧʨʠ ʟʘʜʝʚʘʥʠʷʭ ʢ ʧʦʷʚʣʝʥʠʶ ʩʠʣʳ ʊ ʦʪ ʧʨʝʮʝʩʩʠʨʫʶʱʝʛʦ ʩ ʫʛʣʦʚʦʡ 

ʩʢʦʨʦʩʪʴʶ q ʨʦʪʦʨʘ, ʧʨʠʣʦʞʝʥʥʦʡ ʢ ʚʢʣʘʜʳʰʫ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʙʨʘʪʥʦʤ ʩʦʙʩʪʚʝʥʥʦʤʫ 

ʚʨʘʱʝʥʠʶ ɤ ʨʦʪʦʨʘ, ʠ ʚʳʟʳʚʘʶʱʝʡ ʧʨʦʚʦʨʦʪ ʚʢʣʘʜʳʰʘ ʧʦʜʰʠʧʥʠʢʘ.   

ɼʠʘʬʨʘʛʤʳ. ʉʫʱʝʩʪʚʝʥʥʦ ʩʨʘʙʦʪʘʥʳ ʜʠʘʬʨʘʛʤʳ (ʨʠʩ. 2). ʋʩʠʢʠ ʫʧʣʦʪʥʝʥʠʡ 

ʥʝ ʩʦʭʨʘʥʠʣʠʩʴ.  
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ʈʠʩ. 1. ʇʦʚʨʝʞʜʝʥʠʷ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʨʦʪʦʨʘ ʪʫʨʙʠʥʳ 
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ʈʠʩ. 3. ʉʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʚʢʣʘʜʳʰ, ʧʨʠ ʘʩʠʥʭʨʦʥʥʦʤ ʦʙʢʘʪʝ ʚ ʢʦʥʪʘʢʪʝ 

ʩ ʞʸʩʪʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʦʜʰʠʧʥʠʢʘ: 

Q ð ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ (ʦʙʨʘʪʥʳʡ ʚʠʭʨʴ); ʊ ð ʩʠʣʘ, ʧʨʠʣʦʞʝʥʥʘʷ ʩʦ ʩʪʦʨʦʥʳ 

ʧʨʝʮʝʩʩʠʨʫʶʱʝʛʦ ʨʦʪʦʨʘ ʢ ʚʢʣʘʜʳʰʫ ʧʦʜʰʠʧʥʠʢʘ; ʈ ð ʪʦʯʢʘ ʢʦʥʪʘʢʪʘ ʨʦʪʦʨʘ ʩ ʧʦʜʰʠʧʥʠʢʦʤ; ʆ ð ʮʝʥʪʨ 

ʨʘʩʪʦʯʢʠ ʧʦʜʰʠʧʥʠʢʘ; ʆ1 ð ʮʝʥʪʨ ʩʝʯʝʥʠʷ ʨʦʪʦʨʘ; ʆ2 ð ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʤʘʩʩ ʨʦʪʦʨʘ; ʆ ʆ1 = ŭ ð ʟʘʟʦʨ 

ʚ ʧʦʜʰʠʧʥʠʢʝ; ɤ  ð ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʨʦʪʦʨʘ; N ð ʨʝʘʢʮʠʷ ʧʦʜʰʠʧʥʠʢʘ ʧʨʠ ʦʙʢʘʪʝ; R = m Ö w2 Ö e ð ʩʠʣʘ 

ʦʪ ʥʝʙʘʣʘʥʩʘ ʨʦʪʦʨʘ; ʆ1ʆ2 = e ð ʚʝʣʠʯʠʥʘ ʨʘʜʠʘʣʴʥʦʡ ʨʘʟʙʘʣʘʥʩʠʨʦʚʢʠ; m ð ʤʘʩʩʘ ʨʦʪʦʨʘ 

ʉʮʝʥʘʨʠʡ ʨʘʟʚʠʪʠʷ ʘʚʘʨʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ. ʊʨʠʛʛʝʨʦʤ ʘʚʘʨʠʠ ʩʪʘʣ ʪʝʧʣʦʚʦʡ 

ʥʝʙʘʣʘʥʩ ʨʦʪʦʨʘ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʧʨʦʛʨʝʚʘ ʨʦʪʦʨʘ ʚ ʧʨʦʮʝʩʩʝ ʧʫʩʢʘ. ɼʨʫʛʠʝ ʪʨʠʛʛʝʨʳ 

(ʨʘʟʙʘʣʘʥʩʠʨʦʚʢʘ ʨʦʪʦʨʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʱʝʥʠʷ ʙʘʣʘʥʩʠʨʦʚʦʯʥʳʭ ʛʨʫʟʦʚ, ʧʦʪʝʨʷ ʤʘʩʣʷʥʦʛʦ 

ʢʣʠʥʘ ʚ ʟʘʜʥʝʤ ʧʦʜʰʠʧʥʠʢʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʦʜʘʯʠ ʦʭʣʘʞʜʸʥʥʦʛʦ ʤʘʩʣʘ, 

ʚʥʝʰʥʝʝ ʚʦʟʙʫʞʜʝʥʠʝ ʠʣʠ ʚʦʟʙʫʞʜʝʥʠʝ ʦʪ ʚʥʝʟʘʧʥʦʡ ʨʘʟʙʘʣʘʥʩʠʨʦʚʢʠ ʚʩʣʝʜʩʪʚʠʝ ʦʪʨʳʚʘ 

ʵʣʝʤʝʥʪʘ ʚʨʘʱʘʶʱʝʛʦʩʷ ʨʦʪʦʨʘ) ʥʝ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ. ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ ʟʘʜʝʚʘʥʠʷ 

ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʛʦ ʨʦʪʦʨʘ ʧʨʦʠʟʦʰʣʠ ʚ ʟʘʜʥʝʤ ʧʦʜʰʠʧʥʠʢʝ (ʟʘʟʦʨ 300 ʤʢʤ ʚ ʧʣʸʥʢʝ ʤʘʩʣʘ 

ʙʳʣ ʚʳʙʨʘʥ) ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʚʳʨʘʙʦʪʢʦʡ ʙʘʙʙʠʪʦʚʦʛʦ ʩʣʦʷ (3 ʤʤ), ʟʘʜʝʚʘʥʠʷʤʠ ʦ ʞʸʩʪʢʠʝ 

ʵʣʝʤʝʥʪʳ ʧʦʜʰʠʧʥʠʢʘ ʠ ʚʦʟʙʫʞʜʝʥʠʝʤ ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ (ʢʦʛʜʘ ʨʦʪʦʨ ʩʦʚʝʨʰʘʝʪ ʦʙʢʘʪ ʚ 

ʩʪʦʨʦʥʫ, ʦʙʨʘʪʥʫʶ ʩʦʙʩʪʚʝʥʥʦʤʫ ʚʨʘʱʝʥʠʶ). ʇʦʥʷʪʠʝ çʦʙʢʘʪè ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʣʝʙʘʥʠʷ ʩ 

ʟʘʜʝʚʘʥʠʷʤʠ ʦ ʩʪʘʪʦʨ ʠ ʧʨʝʮʝʩʩʠʝʡ ʨʦʪʦʨʘ ʣʠʙʦ ʚ ʩʪʦʨʦʥʫ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʨʘʱʝʥʠʷ ð 

ʩʠʥʭʨʦʥʥʳʡ ʦʙʢʘʪ, ʣʠʙʦ ʩʠʣʳ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʨʦʪʦʨʦʤ ʠ ʩʪʘʪʦʨʦʤ 

ʚʳʟrʚʘʶʪ ʦʙʨʘʪʥʫʶ ʧʨʝʮʝʩʩʠʶ ʨʦʪʦʨʘ ð ʘʩʠʥʭʨʦʥʥʳʡ ʦʙʢʘʪ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʢʦʥʪʘʢʪ 

ʨʦʪʦʨʘ ʧʨʦʠʩʭʦʜʠʣ ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʦʜʰʠʧʥʠʢʫ, ʥʦ ʠ ʧʦ ʙʘʥʜʘʞʘʤ ʨʘʙʦʯʠʭ ʣʦʧʘʪʦʢ ʜʠʩʢʦʚ 

ʨʦʪʦʨʘ, ʜʠʘʬʨʘʛʤʘʤ. ɸ ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʞʸʩʪʢʠʝ ʵʣʝʤʝʥʪʳ ʪʫʨʙʠʥʳ. ʏʝʨʝʟ ʞʸʩʪʢʠʝ ʵʣʝʤʝʥʪʳ 

ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʪʫʨʙʠʥʳ ʚʠʙʨʘʮʠʷ ʨʦʪʦʨʘ ʧʝʨʝʜʘʣʘʩʴ ʦʧʦʨʥʳʤ ʫʧʨʫʛʦ-ʜʝʤʧʬʝʨʥʳʤ 

ʵʣʝʤʝʥʪʘʤ ʠ ʚʳʟʚʘʣʘ ʙʦʣʴʰʠʝ ʢʦʣʝʙʘʥʠʷ ʇʊʋ. ʂʦʣʝʙʘʥʠʷ ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʠ 

ʥʦʩʠʣʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʡ ʚʟʨʳʚʥʦʡ ʭʘʨʘʢʪʝʨ. ʆʙ ʫʨʦʚʥʝ ʘʤʧʣʠʪʫʜ ʚʠʙʨʘʮʠʠ ʧʨʠ ʘʚʘʨʠʡʥʦʤ 

ʧʫʩʢʝ ʛʦʚʦʨʠʪ ʩʘʤ ʬʘʢʪ ʨʘʟʨʳʚʘ ʩʦʝʜʠʥʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʦʜʚʦʜʘ ʦʩʪʨʦʛʦ ʧʘʨʘ ʩ ʪʫʨʙʠʥʦʡ 

ʧʨʠ ʘʚʘʨʠʡʥʦʤ ʧʫʩʢʝ. ʉʦʝʜʠʥʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʨʘʩʢʨʳʪʳʤ ʠ ʧʘʨ ʧʦʩʪʫʧʘʣ ʚ ʧʦʤʝʱʝʥʠʝ. ʉʣʝʜʫʝʪ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʪʨʫʙʦʧʨʦʚʦʜ ʧʦʜʚʦʜʘ ʦʩʪʨʦʛʦ ʧʘʨʘ ʠʤʝʝʪ ʩʘʤʦʢʦʤʧʝʥʩʘʮʠʶ ʠ ʜʣʷ 

ʨʘʟʨʳʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʢʦʣʝʙʘʥʠʷ ʩ ʙʦʣʴʰʠʤʠ ʘʤʧʣʠʪʫʜʘʤʠ.  

ɺ ʤʝʩʪʝ ʢʦʥʪʘʢʪʘ ʨʦʪʦʨʘ ʩʦ ʩʪʘʪʦʨʦʤ ʥʘ ʬʦʥʝ ʩʠʣ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʚʦʟʥʠʢʘʶʪ 

ʥʝʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʩʠʣʳ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚʳʟʳʚʘʶʱʠʝ ʩʘʤʦʚʦʟʙʫʞʜʘʶʱʠʝʩʷ 

ʢʦʣʝʙʘʥʠʷ ʨʦʪʦʨʘ. ʇʨʠʨʦʜʦʡ ʚʦʟʙʫʞʜʘʶʱʠʭ ʘʚʪʦʢʦʣʝʙʘʥʠʷ ʨʦʪʦʨʘ ʩʠʣ ʢʦʥʪʘʢʪʥʦʛʦ 
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʪʨʝʥʠʝ ʤʝʞʜʫ ʩʦʧʨʠʢʘʩʘʶʱʠʤʠʩʷ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʚʨʘʱʘʶʱʝʛʦʩʷ 

ʨʦʪʦʨʘ ʠ ʩʪʘʪʦʨʘ. ɸʥʘʣʦʛʠʯʥʦ, ʧʨʠʨʦʜʦʡ ʩʠʣ ʚ ʧʦʜʰʠʧʥʠʢʘʭ ʩʢʦʣʴʞʝʥʠʷ, ʚʦʟʙʫʞʜʘʶʱʠʭ 

ʘʚʪʦʢʦʣʝʙʘʥʠʷ ʨʦʪʦʨʘ (ʧʦʣʫʯʘʩʪʦʪʥʘʷ ʚʠʙʨʘʮʠʷ), ʷʚʣʷʶʪʩʷ ʩʚʦʡʩʪʚʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʣʠʥʘ 

ʩʤʘʟʢʠ (ʧʣʸʥʢʠ ʤʘʩʣʘ, ʚʦʜʳ). ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʪʦʢ ʚ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʠ ʫʧʣʦʪʥʝʥʠʷʭ 

ʪʫʨʙʠʥʳ ʚʳʟʳʚʘʝʪ ʘʚʪʦʢʦʣʝʙʘʥʠʷ ʨʦʪʦʨʘ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ çʧʦʨʦʛʦʚʦʡ ʤʦʱʥʦʩʪʠè ʨʦʪʦʨʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ [8]. ʅʝʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʩʠʣʳ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʦʜʘ, ʚʳʟʳʚʘʶʱʠʝ ʘʚʪʦʢʦʣʝʙʘʥʠʷ 

ʨʦʪʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʩʦʙʩʪʚʝʥʥʦʡ ʵʥʝʨʛʠʝʡ ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

(ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʥʝʨʛʠʝʡ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ). 

ɺʦʟʙʫʞʜʘʶʱʠʝ ʦʙʢʘʪ ʩʠʣʳ (1, 2) ʟʘʚʠʩʷʪ ʦʪ ʞʸʩʪʢʦʩʪʠ kʩʪʘʪʦʨʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ 

ʩʢʦʣʴʞʝʥʠʷ c [2, 4]:  
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d ð ʟʘʟʦʨ ʚ ʤʝʩʪʝ ʟʘʜʝʚʘʥʠʡ ʤʝʞʜʫ ʞʸʩʪʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ; u ð ʧʝʨʝʤʝʱʝʥʠʷ ʨʦʪʦʨʘ; 

a12, a21 ð ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʥʪʘʢʪʥʦʡ ʞʸʩʪʢʦʩʪʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʮʠʨʢʫʣʷʮʠʦʥʥʳʝ ʩʠʣʳ), 

ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʧʨʦʷʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʚ ʚʦʟʙʫʞʜʝʥʠʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ. ɿʥʘʢʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʞʸʩʪʢʦʩʪʠ a12 ʠ a21 ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʥʘ ʨʦʪʦʨ 

ʥʝʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʣ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʙʨʘʪʥʦʝ (ʚʦʟʙʫʞʜʝʥʠʝ 

ʦʙʨʘʪʥʦʡ ʧʨʝʮʝʩʩʠʠ ʨʦʪʦʨʘ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʡʩʪʚʠʝʤ ʥʘ ʨʦʪʦʨ ʩʠʣ ʚ ʧʣʸʥʢʝ ʧʦʜʰʠʧʥʠʢʦʚ 

ʩʢʦʣʴʞʝʥʠʷ ʠʣʠ ʩʠʣ ʚ ʫʧʣʦʪʥʝʥʠʷʭ.  

ɸʚʘʨʠʡʥʳʡ ʧʫʩʢ ʚʳʧʦʣʥʷʣʩʷ ʜʣʷ ʩʣʫʯʘʷ ç1è ʢʦʤʧʦʥʦʚʢʠ ʇʊʋ, ʪ ʝ. ʜʣʷ ʩʣʫʯʘʷ 

ʫʚʝʣʠʯʝʥʥʦʡ ʞʸʩʪʢʦʩʪʠ k ʩʪʘʪʦʨʘ (ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʦʧʦʨ ʨʦʪʦʨʘ). ʕʪʦ ʨʘʟʫʤʥʦʝ ʨʝʰʝʥʠʝ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʦʟʚʦʣʠʣʦ ʙʳ ʫʚʝʣʠʯʝʥʠʝʤ 

ʞʸʩʪʢʦʩʪʠ ʦʧʦʨ ʨʦʪʦʨʘ ʩʜʚʠʥʫʪʴ ʧʦʣʦʞʝʥʠʝ ʨʝʟʦʥʘʥʩʥʦʡ ʟʦʥr ʨʦʪʦʨʘ ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ, ʫʚʝʣʠʯʠʪʴ ʦʪʩʪʨʦʡʢʫ ʨʘʙʦʯʝʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʦʪ ʨʝʟʦʥʘʥʩʘ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ. ɾʸʩʪʢʦʩʪʴ k ʩʪʘʪʦʨʘ ʚ ʩʣʫʯʘʝ ç1è ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 100 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʣʫʯʘʝʤ 

«2». ʅʝ ʙʳʣʦ ʫʯʪʝʥʦ, ʯʪʦ ʢʦʣʝʙʘʥʠʷ ʨʦʪʦʨʘ ʩ ʟʘʜʝʚʘʥʠʷʤʠ ʦ ʩʪʘʪʦʨ ʧʦʜʯʠʥʷʶʪʩʷ ʜʨʫʛʠʤ 

ʟʘʢʦʥʘʤ-ʟʘʢʦʥʘʤ ʩʘʤʦʚʦʟʙʫʞʜʘʶʱʠʭʩʷ ʢʦʣʝʙʘʥʠʡ, ʠ ʫʚʝʣʠʯʝʥʠʝ ʞʸʩʪʢʦʩʪʠ k ʩʪʘʪʦʨʘ ʧʨʠ 

ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʤ ʨʦʪʦʨʝ ʠ ʟʘʜʝʚʘʥʠʷʭ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʚʦʟʙʫʞʜʘʶʱʠʭ ʦʙʢʘʪ ʩʠʣ 

( ( )ija i j̧ ) ʠ ʨʘʟʚʠʪʠʶ ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ. ʈʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʠʙʨʘʮʠʠ ʇʊʋ ð ʧʦʢʘʟʘʪʝʣʴ 

ʨʘʟʚʠʪʠʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʡ ʬʦʨʤʳ ʦʙʢʘʪʘ, ʧʝʨʝʭʦʜʘ ʵʥʝʨʛʠʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʚ 

ʨʘʟʨʫʰʠʪʝʣʴʥʫʶ ʵʥʝʨʛʠʶ ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʭʨʘʥʝʥʠʝ ʧʦʜʘʯʠ 

ʧʘʨʘ ʚ ʪʫʨʙʠʥʫ ʚʧʣʦʪʴ ʜʦ ʦʧʘʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʘʚʘʨʠʠ [1, 2].  



«ʇʨʦʙʣʝʤʳ ʚʠʙʨʘʮʠʠ, ʚʠʙʨʦʥʘʣʘʜʢʠ, ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ»  
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ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʟʘʜʝʚʘʥʠʷʭ ʨʦʪʦʨʦʤ ʩʪʘʪʦʨʘ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ RAZB ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ 

çʈʆʊʆʈè, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘ ʇɸʆ çʂʘʣʫʞʩʢʠʡ ʪʫʨʙʠʥʥʳʡ ʟʘʚʦʜè. ʀʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʢʦʣʝʙʘʥʠʡ ʩ ʟʘʜʝʚʘʥʠʷʤʠ 

ʨʦʪʦʨʘ ʦ ʩʪʘʪʦʨʥʳʝ ʵʣʝʤʝʥʪʳ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʴʶ ʧʨʠʙʣʠʞʝʥʠʷ 

ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʳʝ ʷʚʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤʘʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ 

ʫʯʠʪʳʚʘʝʤʳʭ ʬʘʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤ,r ʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʦʞʝʥʠʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʦʧʠʩʘʥʠʠ ʢʦʣʝʙʘʥʠʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʘʟʣʠʯʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ. ɸʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ ʢʦʣʝʙʘʥʠʡ ʩ ʟʘʜʝʚʘʥʠʷʤʠ ʠ ʠʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʨʘʩʯʸʪʘ ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʳ ʚ [2] ʠ ʜʨʫʛʠʭ ʧʫʙʣʠʢʘʮʠʷʭ ʘʚʪʦʨʘ. ɺ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʛʦ ʨʦʪʦʨʘ ʩ ʟʘʜʝʚʘʥʠʷʤʠ ʣʝʞʠʪ 

ʧʦʧʝʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ ʜʚʫʭ ʩʠʩʪʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʢʦʣʝʙʘʥʠʡ ʨʦʪʦʨʘ (ʙʝʟ 

ʟʘʜʝʚʘʥʠʡ ʠ ʩ ʟʘʜʝʚʘʥʠʷʤʠ ʦ ʩʪʘʪʦʨ). ʂʨʠʪʝʨʠʝʤ ʧʝʨʝʭʦʜʘ ʦʪ ʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʢ ʜʨʫʛʦʤʫ 

ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʧʝʨʝʤʝʱʝʥʠʡ ʨʦʪʦʨʘ ʩ ʚʝʣʠʯʠʥʦʡ ʟʘʟʦʨʘ ʚ ʧʦʜʰʠʧʥʠʢʝ ʠʣʠ ʚ ʧʨʦʪʦʯʥʦʡ 

ʯʘʩʪʠ ʪʫʨʙʠʥʳ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʢʦʣʝʙʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʷʚʣʷʶʪʩʷ 

ʧʘʨʘʤʝʪʨʳ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʢʦʣʝʙʘʥʠʡ: ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʘ, ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʦʙʢʘʪʘ 

ʨʦʪʦʨʦʤ ʩʪʘʪʦʨʘ, ʩʠʣʘ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ N ʨʦʪʦʨʘ ʚ ʤʝʩʪʝ ʢʦʥʪʘʢʪʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʘ, ʚʦʟʙʫʞʜʘʶʱʠʝ ʘʩʠʥʭʨʦʥʥʳʡ ʦʙʢʘʪ ʩʠʣʳ (( )ija i j̧ ), ʫʛʣʦʚʘʷ 

ʩʢʦʨʦʩʪʴ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ. 

ʆʩʪʘʪʦʯʥʳʡ ʧʨʦʛʠʙ ʨʦʪʦʨʘ e = 1.1 ʤʤ (ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʨʦʪʦʨʘ 6.8 ʢʛ 

ʥʘ 1 ʤ) ʧʨʠʥʷʪ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʧʨʠ ʯʠʩʣʝʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʢʦʣʝʙʘʥʠʡ 

ʨʦʪʦʨʘ ʩ ʟʘʜʝʚʘʥʠʷʤʠ. ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ w=314 ʨʘʜ/ʩ. ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ 

ʩʢʦʣʴʞʝʥʠʷ c=0.1 ʚ ʤʝʩʪʝ ʢʦʥʪʘʢʪʘ. ʅʘʧʨʘʚʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʨʘʱʝʥʠʷ w ʨʦʪʦʨʘ ð 

ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. ɿʘ ʦʩʥʦʚʥʳʝ ʧʨʠʥʷʪʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʣʝʙʘʥʠʡ ʧʨʠ 

ʟʘʜʝʚʘʥʠʷʭ ʨʦʪʦʨʘ: ç1è ʠ ç2è. ɿʘʟʦʨ ʤʝʞʜʫ ʞʸʩʪʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʦʜʰʠʧʥʠʢʘ ʠ ʨʦʪʦʨʘ 

ŭ = 3.3 ʤʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʩʣʫʯʘʷ ʢʦʥʪʘʢʪʘ ʨʦʪʦʨʘ 

ʚ ʧʨʦʣʸʪʝ (ʧʦ 4-ʡ ʠ 5-ʡ ʩʪʫʧʝʥʷʤ): ʤʦʥʪʘʞʥʳʡ ʟʘʟʦʨ ŭ = 5.3 ʤʤ ʚ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʪʫʨʙʠʥʳ. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʠʚʝʜʝʥʳ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʤʝʩʪʘʭ ʢʦʥʪʘʢʪʘ ʨʦʪʦʨʘ ʩ 

ʧʦʜʰʠʧʥʠʢʦʤ ʜʣʷ ʩʣʫʯʘʝʚ: ç1è (ʨʠʩ. 4, ʘ) ʠ ç2è (ʨʠʩ. 4, ʙ). ɺ ʩʣʫʯʘʝ ç2è ʚ ʧʨʝʜʝʣʘʭ ʟʘʟʦʨʘ 

10 ʤʤ ʨʘʙʦʪʘʶʪ ʧʦʜʘʪʣʠʚʳʝ ʵʣʝʤʝʥʪʳ (ʧʦʜʘʪʣʠʚʦʩʪʴ ʚ 100 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʩʣʫʯʘʝ ç1è). 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʞʝʩʪʢʦʩʪʴ ʧʨʠ ʢʦʥʪʘʢʪʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ: 
2M Cw+ , ʛʜʝ C  ð 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʞʸʩʪʢʦʩʪʴ ( iC , i = 1ï6), ʟʘʚʠʩʷʱʘʷ ʦʪ ʚʝʣʠʯʠʥʳ ʜʝʬʦʨʤʘʮʠʠ u  ʚ ʤʝʩʪʝ 

ʢʦʥʪʘʢʪʘ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʧʦʜʘʪʣʠʚʳʭ ʵʣʝʤʝʥʪʦʚ); M  ð ʤʘʩʩʘ ʇʊʋ ʩ ʨʦʪʦʨʦʤ. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʪʘʢʪʘ ʟʘʜʘʥʳ ʚ ʢʦʦʨʜʠʥʘʪʘʭ çʩʠʣʘ-ʜʝʬʦʨʤʘʮʠʷè ʠ 

ʫʯʠʪʳʚʘʶʪ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʧʨʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʜʝʤʧʬʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ʉ1, ʉ2, ʉ3, ʉ4 ð 

ʞʸʩʪʢʦʩʪʴ ʧʨʠ ʩʞʘʪʠʠ; ʉ1, ʉ2, ʉ5, ʉ6 ð ʞʸʩʪʢʦʩʪʴ ʧʨʠ ʦʪʙʦʝ ʚ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʫʧʨʫʛʦ-ʜʝʤʧʬʝʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʂʦʥʪʘʢʪ ʨʦʪʦʨʘ ʩ ʧʦʜʰʠʧʥʠʢʦʤ. ɿʘʟʦʨ ʤʝʞʜʫ ʞʸʩʪʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʨʦʪʦʨʦʤ 

ʠ ʧʦʜʰʠʧʥʠʢʦʤ) ŭ =3.3 ʤʤ (ʩ ʫʯʸʪʦʤ ʪʦʣʱʠʥʳ ʙʘʙʙʠʪʘ 3 ʤʤ); ʨʘʜʠʫʩ ʢʦʥʪʘʢʪʘ rw = 120 ʤʤ. 

ɸʩʠʥʭʨʦʥʥʳʡ ʦʙʢʘʪ (ʨʠʩ. 6, ʘ, ʩʣʫʯʘʡ ç1è) ʨʘʟʚʠʚʘʝʪʩʷ c t > 0.5 ʩ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʙʦʣʴʰʠʤʠ 

ʘʤʧʣʠʪʫʜʘʤʠ ʢʦʣʝʙʘʥʠʡ, ʩʠʣʘʤʠ N ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʜʰʠʧʥʠʢ, ʧʨʝʚʳʰʘʶʱʠʤʠ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʧʦʨʷʜʢʦʚ ʚʝʩ ʨʦʪʦʨʘ. ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ 

q = ï3165 ʨʘʜ/ʩ (ʦʙʢʘʪ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʙʨʘʪʥʦʤ ʩʦʙʩʪʚʝʥʥʦʤʫ ʚʨʘʱʝʥʠʶ ʨʦʪʦʨʘ). 

https://chem21.info/info/24751
https://chem21.info/info/3579
https://chem21.info/info/24751
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ʘ) ʙ) 

ʈʠʩ. 4. ɼʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʤʝʩʪʝ ʢʦʥʪʘʢʪʘ: 
ʘ ð ʩʣʫʯʘʡ ç1è ʢʦʤʧʦʥʦʚʢʠ; ʙð ʩʣʫʯʘʡ ç2è. 

ʋʯʘʩʪʦʢ 0ï1 ð ʟʘʟʦʨ ʚ ʧʦʜʰʠʧʥʠʢʝ; 1ï2 ð ʙʘʙʙʠʪ ʧʦʜʰʠʧʥʠʢʘ; 0ï3 ð ʧʦʜʘʪʣʠʚʳʝ ʵʣʝʤʝʥʪʳ; 

2ï4 (3ï4) ð ʫʜʘʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʧʨʫʛʦ-ʜʝʤʧʬʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ; Q ð ʩʠʣʘ; U ð ʜʝʬʦʨʤʘʮʠʷ 

ʆʢʨʫʞʥʦʩʪʴ (ʧʫʥʢʪʠʨʦʤ) ʧʦʢʘʟʳʚʘʝʪ ʟʘʟʦʨ ʚ ʧʦʜʰʠʧʥʠʢʝ, ʧʨʠʥʷʪʳʡ ʟʘ ʝʜʠʥʠʮʫ; ʪʨʘʝʢʪʦʨʠʠ 

ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʘ ʚ ʢʦʦʨʜʠʥʘʪʘʭ u1, u2 ʧʨʠʚʝʜʝʥʳ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʟʘʟʦʨʫ ŭ ʚ ʧʦʜʰʠʧʥʠʢʝ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ: ʧʨʠ ʨʘʟʚʠʪʠʠ ʢʦʣʝʙʘʥʠʡ ʩ ʟʘʜʝʚʘʥʠʷʤʠ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ 

q ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ ʟʘ ʩʯʸʪ ʚʦʟʙʫʞʜʘʶʱʠʭ ʩʠʣ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʤʛʥʦʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʜʦ ʙʣʠʞʘʡʰʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʳ ʨʦʪʦʨʘ ʥʘ ʦʧʦʨʘʭ ʩ ʫʯʸʪʦʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʞʸʩʪʢʦʩʪʠ ʚ ʤʝʩʪʝ ʢʦʥʪʘʢʪʘ. ʀ ʨʘʟʨʫʰʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʟʦʥʝ ʥʦʚʦʛʦ 

ʨʝʟʦʥʘʥʩʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʈʘʟʚʠʚʘʝʪʩʷ ʩʠʥʭʨʦʥʥʳʡ ʦʙʢʘʪ ð ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʧʦʜʘʪʣʠʚʦʩʪʠ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʫʯʘʩʪʢʝ ʦʪ 0 ʜʦ 10 ʤʤ (ʨʠʩ. 6, ʙ, ʩʣʫʯʘʡ ç2è). ʋʛʣʦʚʘʷ 

ʩʢʦʨʦʩʪʴ ʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ q = 461 ʨʘʜ/ʩ. ʉʠʣʘ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʜʰʠʧʥʠʢ 

ʧʨʠ ʟʘʜʝʚʘʥʠʷʭ N= 2.33 · G, ʛʜʝ G ð ʚʝʩ ʨʦʪʦʨʘ. 

ʂʦʥʪʘʢʪ ʨʦʪʦʨʘ ʚ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʪʫʨʙʠʥʳ (ʩʪʫʧʝʥʠ 4 ʠ 5). ɿʘʟʦʨ ʤʝʞʜʫ ʢʦʨʧʫʩʦʤ 

ʪʫʨʙʠʥʳ ʠ ʨʦʪʦʨʦʤ ʚ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʪʫʨʙʠʥʳ ŭ=5.3 ʤʤ; ʨʘʜʠʫʩ ʢʦʥʪʘʢʪʘ rw = 630.5 ʤʤ. 

ʆʢʨʫʞʥʦʩʪʴ (ʧʫʥʢʪʠʨʦʤ) ʧʦʢʘʟʳʚʘʝʪ ʟʘʟʦʨ ʚ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ, ʧʨʠʥʷʪʳʡ ʟʘ ʝʜʠʥʠʮʫ; 

ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʘ ʚ ʢʦʦʨʜʠʥʘʪʘʭ u1, u2 ʧʨʠʚʝʜʝʥʳ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʟʦʨʫ ŭ ʚ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʪʫʨʙʠʥʳ. ʈʘʟʚʠʚʘʝʪʩʷ ʩʠʥʭʨʦʥʥʳʡ ʦʙʢʘʪ ʧʨʠ 

ʧʦʜʘʪʣʠʚʦʩʪʠ ʫʧʨʫʛʦ-ʜʝʤʧʬʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʫʯʘʩʪʢʝ ʦʪ 0 ʜʦ 5.3 ʤʤ ʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ 

ʜʝʬʦʨʤʘʮʠʡ (ʨʠʩ. 7, ʘ, ʩʣʫʯʘʡ ç1è). ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ 

q = 525 ʨʘʜ/ʩ. ʉʠʣʘ ʜʘʚʣʝʥʠʷ ʥʘ ʢʦʨʧʫʩ ʧʨʠ ʟʘʜʝʚʘʥʠʷʭ N= 102 · G. ɺ ʩʣʫʯʘʝ ç2è ʧʨʠ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʜʘʪʣʠʚʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 10 ʤʤ (ʨʠʩ. 7, ʙ) ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ 

ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ q = 408 ʨʘʜ/ʩ. ʉʠʣʘ ʜʘʚʣʝʥʠʷ ʥʘ ʢʦʨʧʫʩ ʧʨʠ ʟʘʜʝʚʘʥʠʷʭ N= 2.26·G. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʞʸʩʪʢʦʩʪʠ 

ʩʪʘʪʦʨʘ (ʩʣʫʯʘʡ ç1è) ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ (ʨʠʩ. 6, ʘ ʠ ʨʠʩ. 7, ʘ). 

ʋʚʝʣʠʯʝʥʠʝ ʧʦʜʘʪʣʠʚʦʩʪʠ (ʩʣʫʯʘʡ ç2») ʚ ʧʨʝʜʝʣʘʭ ʟʘʟʦʨʘ 10 ʤʤ ʧʨʠʚʦʜʠʪ ʢ ʪʨʝʥʠʶ ʚ ʤʝʩʪʘʭ 

ʟʘʜʝʚʘʥʠʡ, ʥʦ ʧʦ ʩʚʦʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʝʝ ʦʧʘʩʥʦ (ʨʠʩ. 6, ʙ ʠ ʨʠʩ. 7, ʙ), ʯʝʤ ʚ 

ʩʣʫʯʘʝ ç1è. ʋʨʦʚʝʥʴ ʚʦʟʙʫʞʜʘʶʱʠʭ ʘʩʠʥʭʨʦʥʥʳʡ ʦʙʢʘʪ ʩʠʣ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʇʊʋ ʚ 

ʩʣʫʯʘʝ ç1è ʧʦʯʪʠ ʚ 3000 ʨʘʟ (ʨʠʩ. 8) ʙʦʣʴʰʝ, ʯʪʦ ʠ ʦʧʨʝʜʝʣʠʣʦ ʨʘʟʚʠʪʠʝ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʡ 

Q Q 

0 1  2                                  4            U 0 1  2         3                        4          U 



«ʇʨʦʙʣʝʤʳ ʚʠʙʨʘʮʠʠ, ʚʠʙʨʦʥʘʣʘʜʢʠ, ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ»  
 

 

67 

 

ʬʦʨʤʳ ʦʙʢʘʪʘ ð ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ ʩ ʦʧʘʩʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʜʣʷ ʧʨʦʯʥʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʠ.  

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ ʫʩʠʣʠʷ 
ʧʨT , ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʩʨʝʟʘ 

ʩʪʦʧʦʨʥʦʡ ʧʣʘʥʢʠ (ʨʠʩ. 5), ʚʦʟʥʠʢʘʶʱʝʤ ʧʨʠ ʨʘʟʚʠʪʠʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ ʨʦʪʦʨʦʤ ʩʪʘʪʦʨʘ 

(çʦʙʨʘʪʥʦʤ ʚʠʭʨʝè). ʉʠʣʘ T  ʧʨʠ ʘʩʠʥʭʨʦʥʥʦʤ ʦʙʢʘʪʝ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. ʇʣʦʱʘʜʴ ʩʨʝʟʘ 

ʩʪʦʧʦʨʥʦʡ ʧʣʘʥʢʠ 
4 22.7 10-= ÖF ʤ. ʇʨʠ ʚʨʝʤʝʥʥʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʩʪʘʣʠ 12ʍ13-ʐ sɺ= 539 

ʄʇʘ (ʩʦʛʣʘʩʥʦ ɻʆʉʊ 5632-2014), ʧʨʝʜʝʣʴʥʦʝ ʫʩʠʣʠʝ: 146s= Ö =ʧʨ ɺT F ʢʅ. ʈʘʩʯʸʪʥʦʝ 

ʫʩʠʣʠʝ ʩʨʝʟʘ ʩʪʦʧʦʨʥʦʡ ʧʣʘʥʢʠ (ʩ ʫʯʸʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ c=0.1) T =4135 

ʢʅ ʫʞʝ ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʨʘʟʚʠʪʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ (t=0.81 c, ʨʠʩ. 6, ʘ) ʧʨʝʚʳʰʘʝʪ 

ʧʨʝʜʝʣʴʥʦʝ ʫʩʠʣʠʝ ʚ 28.3.  

ɺ ʧʨʦʮʝʩʩʝ ʩʜʘʪʦʯʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʣʝʙʘʥʠʷ ʨʦʪʦʨʘ ʩ ʙʦʣʴʰʠʤʠ 

ʘʤʧʣʠʪʫʜʘʤʠ ʠ ʟʘʜʝʚʘʥʠʷʤʠ ʦ ʩʪʘʪʦʨʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʥʝʚʦʟʤʦʞʥʦ. 

ɺʦʧʨʦʩ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʢʘʢ ʚʳʡʪʠ ʠʟ ʵʪʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩ ʤʝʥʴʰʠʤʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʠ 

ʚʨʝʤʝʥʥʳʤʠ ʧʦʪʝʨʷʤʠ. ɾʸʩʪʢʦʝ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʦʪʦʨʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ð ʦʩʥʦʚʘ ʙʝʟʘʚʘʨʠʡʥʦʡ ʨʘʙʦʪʳ ʩʠʣʦʚʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ. 

ʅʘʣʠʯʠʝ ʚ ʇʊʋ ʫʧʨʫʛʦ-ʜʝʤʧʬʝʨʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʩ ʧʦʪʝʨʷʤʠ ʵʥʝʨʛʠʠ ʧʨʠ ʠʭ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʩ ʙʦʣʴʰʠʤʠ ʘʤʧʣʠʪʫʜʘʤʠ 

ʠʩʢʣʶʯʠʣʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʘʚʘʨʠʠ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ (ʧʨʠ ʞʸʩʪʢʦʤ 

ʩʪʘʪʦʨʝ) ʩʘʤʦʣʠʢʚʠʜʘʮʠʷ [2] ʫʩʪʘʥʦʚʢʠ 

ʙʳʣʘ ʙʳ ʥʝʠʟʙʝʞʥʦʡ. ʆʪʤʝʯʝʥʥʦʝ ʚʳʰʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʢʦʥʩʪʨʫʢʮʠʠ ʇʊʋ ʥʘ 

ʧʦʜʘʪʣʠʚʳʭ (ʚ ʧʨʝʜʝʣʘʭ ʟʘʟʦʨʘ 10 ʤʤ) 

ʵʣʝʤʝʥʪʘʭ ʠ ʫʧʨʫʛʦ-ʜʝʤʧʬʝʨʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ. 

 

 

 

ʈʠʩ. 5. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʦʧʦʨʥʦʡ ʧʣʘʥʢʠ 

(ʬʠʢʩʘʪʦʨʘ ʧʨʦʚʦʨʦʪʘ ʚʢʣʘʜʳʰʘ 

ʧʦʜʰʠʧʥʠʢʘ): 

1, 2 ð ʚʢʣʘʜʳʰ ʠ ʢʦʨʧʫʩ ʧʦʜʰʠʧʥʠʢʘ; 

3 ð ʩʪʦʧʦʨʥʘʷ ʧʣʘʥʢʘ 
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ʙ) 

ʈʠʩ. 6. ʈʘʟʚʠʪʠʝ ʦʙʢʘʪʘ ʨʦʪʦʨʦʤ ʧʦʜʰʠʧʥʠʢʘ ʪʫʨʙʠʥʳ: ʘ) ð ʩʣʫʯʘʡ ç1è ʢʦʤʧʦʥʦʚʢʠ; ʙ) ð ʩʣʫʯʘʡ ç2è ʢʦʤʧʦʥʦʚʢʠ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʘ ʧʦʢʘʟʘʥʦ ʩʪʨʝʣʢʦʡ 
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ʙ) 

ʈʠʩ. 7. ʈʘʟʚʠʪʠʝ ʦʙʢʘʪʘ ʨʦʪʦʨʦʤ ʢʦʨʧʫʩʘ ʪʫʨʙʠʥʳ (ʢʦʥʪʘʢʪ ʧʦ ʩʪʫʧʝʥʷʤ 4 ʠ 5): 

ʘ) ð ʩʣʫʯʘʡ ç1è ʢʦʤʧʦʥʦʚʢʠ; ʙ) ð ʩʣʫʯʘʡ ç2è ʢʦʤʧʦʥʦʚʢʠ. ʅʘʧʨʘʚʣʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʘ ʧʦʢʘʟʘʥʦ ʩʪʨʝʣʢʦʡ 
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ʈʠʩ. 8. ɺʦʟʙʫʞʜʘʶʱʠʝ ʘʩʠʥʭʨʦʥʥʳʡ ʦʙʢʘʪ ʩʠʣʳ ʢʦʥʪʘʢʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʢʦʥʪʘʢʪʝ 

ʚ ʧʦʜʰʠʧʥʠʢʝ: 

ʘ) ð ʩʣʫʯʘʡ ç1è ʢʦʤʧʦʥʦʚʢʠ (t = 0ï1 ʩ; t = 0.799ï0.812 ʩ); 

ʙ) ð ʩʣʫʯʘʡ ç2è ʢʦʤʧʦʥʦʚʢʠ (t = 0ï1.8 ʩ; t = 1.6ï3.6 ʩ) 

ɺʳʚʦʜʳ 

1. ʋʚʝʣʠʯʝʥʠʝ ʞʸʩʪʢʦʩʪʠ ʦʧʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ ʩ ʟʘʜʝʚʘʥʠʷʤʠ ʨʦʪʦʨʦʤ 

ʩʪʘʪʦʨʘ (ʧʦʜʰʠʧʥʠʢʘ, ʢʦʨʧʫʩʘ) ʚ ʩʣʫʯʘʝ ʢʦʤʧʦʥʦʚʢʠ ç1è ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʚʦʟʙʫʞʜʘʶʱʠʭ ʦʙʢʘʪ ʩʠʣ, ʨʘʟʚʠʪʠ ʁ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʡ ʬʦʨʤr ʢʦʥʪʘʢʪʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʦʪʦʨʘ ʩʦ ʩʪʘʪʦʨʦʤ ð ʘʩʠʥʭʨʦʥʥʦʤʫ ʦʙʢʘʪʫ ʠ ʘʚʘʨʠʠ ʩ ʦʧʘʩʥʳʤʠ ʜʣʷ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʆʩʥʦʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʢʘʪʘ ð 

ʚʟʨʳʚʥʦʡ ʭʘʨʘʢʪʝʨ ð ʧʨʦʷʚʠʣʘʩʴ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʧʦʣʥʦʩʪʴʶ. 


