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ˉ 1 (6).  ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ         ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   5 

 

 

ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 
 

ʋɼʂ 621.45.02 

 

ʈɸɿʈɸɹʆʊʂɸ ʄɽʊʆɼʆɺ ʀ ʉʈɽɼʉʊɺ ʇʆʃʋʏɽʅʀʗ ʀ ʇʈɽɼʉʊɸɺʃɽʅʀʗ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʉʊʈʋʂʊʋʈʅʓʍ ʕʃɽʄɽʅʊʆɺ ɻɸɿʆʊʋʈɹʀʅʅʓʍ 

ɼɺʀɻɸʊɽʃɽʁ ɼʃʗ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆ-ʊɽʆʈɽʊʀʏɽʉʂʆɻʆ 

ʀʉʉʃɽɼʆɺɸʅʀʗ ʉʊɸʊʀʏɽʉʂʀʍ ʀ ɼʀʅɸʄʀʏɽʉʂʀʍ ʈɽɾʀʄʆɺ 

 
ɸʭʤʝʜʟʷʥʦʚ ɼ. ɸ., ʂʠʰʘʣʦʚ ɸ. ɽ., ʄʘʨʢʠʥʘ ʂ. ɺ. 

 
ɺʚʝʜʝʥʠʝ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ʆʥʠ ʧʨʠʤʝʥʠʤʳ ʢʘʢ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʜʦʚʦʜʢʝ, ʪʘʢ ʠ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ï ʥʘ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʫʟʣʦʚ ʠ ʘʚʠʘʮʠʦʥʥʳʭ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ (ɻʊɼ) ʚ 

ʮʝʣʦʤ ʜʘʸʪ ʤʥʦʞʝʩʪʚʦ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʝʟ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ (ʤʦʜʝʣʝʡ, 

ʤʘʢʝʪʦʚ ʠ ʪ.ʧ.), ʠʩʧʳʪʘʪʝʣʴʥʳʝ ʩʪʝʥʜʳ ʠ ʩʘʤʠ ʠʩʧʳʪʘʥʠʷ. ʂ ʩʦʞʘʣʝʥʠʶ, ʮʝʥʦʡ ʦʪʢʘʟʘ ʦʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʩʪʘʥʦʚʠʪʩʷ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʩʢʘʟʘʥʠʷ ʧʦʚʝʜʝʥʠʷ 

ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʚʝʜʝʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʳʭ ʟʘʣʦʞʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʤʦʜʝʣʠʨʫʝʤʦʤ ʦʙʲʝʢʪʝ, ʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ, 

ʥʦ ʯʨʝʟʚʳʯʘʡʥʦ çʛʨʦʤʦʟʜʢʠè ʠ ʥʝʫʜʦʙʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʠʤʝʶʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ). ʉʦʚʨʝʤʝʥʥʳʤ ʧʦʜʪʠʧʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʵʪʦʛʦ 

ʢʣʘʩʩʘ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʜʣʷ ʪʨʸʭʤʝʨʥʦʛʦ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʟʘʣʦʞʝʥʳ ʫʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ 

ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ, ʩʧʨʘʚʝʜʣʠʚʳʝ (ʠ ʨʝʰʘʝʤʳʝ) ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʤʘʣʦʛʦ ʦʙʲʸʤʘ 

ʧʨʦʩʪʝʡʰʝʡ ʬʦʨʤʳ. ʇʨʠʤʝʨ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʘʢʦʛʦ ʪʠʧʘ, ʜʘʶʱʠʡ ʥʘʠʙʦʣʝʝ 

ʧʨʠʙʣʠʞʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ï ANSYS CFX. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʵʤʧʠʨʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʷʭ, ʪʘʢʞʝ ʜʘʶʪ ʧʨʠʝʤʣʝʤʫʶ ʪʦʯʥʦʩʪʴ, ʦʥʠ 

ʜʦʩʪʘʪʦʯʥʦ ʫʜʦʙʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʦ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʜʠʘʧʘʟʦʥʝ, ʥʝ ʦʭʚʘʯʝʥʥʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʜʘʶʪ ʙʦʣʴʰʫʶ ʧʦʛʨʝʰʥʦʩʪʴ. ʅʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʥʘʫʢʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʫʯʠʣʠ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ï ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʟʘʣʦʞʝʥʳ ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ (ʠʣʠ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʠʥʳʤ 

ʦʙʨʘʟʦʤ), ʧʦ ʢʦʪʦʨʳʤ ʧʨʠ ʧʦʤʦʱʠ ʥʝʢʦʪʦʨʦʛʦ ʧʝʨʝʩʯʸʪʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʨʝʙʫʝʤʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʝʢʦʪʦʨʦʛʦ ʦʙʲʝʢʪʘ ʠ ʜʘʞʝ ʫʟʣʘ ʘʚʠʘʮʠʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

ʉʠʩʪʝʤʘ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʉʀʄ DVIG_OTLADKA  [1], ʩʦʟʜʘʥʥʘʷ ʚ 

Framework ʉɸʄʉʊʆ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʦʚ ʠ 

ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʩʦʚʤʝʩʪʥʦ ʩ ʠʭ 

ʘʚʪʦʤʘʪʠʢʦʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ. ɼʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʠ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʥʘ ʠʭ ʙʘʟʝ, ʥʝʦʙʭʦʜʠʤʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʭ ʦʩʥʦʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʭʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʤʧʨʝʩʩʦʨʘ, ʢʘʤʝʨʳ 

ʩʛʦʨʘʥʠʷ, ʪʫʨʙʠʥʳ, ʬʦʨʩʘʞʥʦʡ ʢʘʤʝʨʳ, ʨʝʘʢʪʠʚʥʦʛʦ ʩʦʧʣʘ ʠ ʪ.ʧ.) ʠ ʵʣʝʤʝʥʪʦʚ ʠʭ 

ʘʚʪʦʤʘʪʠʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʤʧʨʝʩʩʦʨʦʚ ʠ ʪʫʨʙʠʥ: ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʘʨʘʤʝʪʨʳ ʜʚʠʛʘʪʝʣʷ ʥʘ 

ʥʝʨʘʩʯʸʪʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ (ʧʦʨʷʜʢʘ 45%) ʠ ʠʭ ʧʦʣʫʯʘʶʪ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʩʪʝʥʜʘʭ [2] ʠʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ. ʆʜʥʘʢʦ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʟʜʝʣʠʡ, ʪʘʢʞʝ ʪʨʝʙʫʶʪʩʷ 



6  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʚʠʛʘʪʝʣʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʘʤ ʧʦʣʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ 

ʘʚʠʘʮʠʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʧʨʠʤʝʥʠʤʳʭ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʉʀʄ DVIG_OTLADKA . 

 

ʈʘʩʯʸʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʪʦʡʯʠʚʦʛʦ ʛʦʨʝʥʠʷ ʌʂ 

ɺ ʉʀʄ DVIG_OTLADKA ʚ ʉʕ çʌʦʨʩʘʞʥʘʷ ʢʘʤʝʨʘè ʠʩʧʦʣʴʟʫʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʛʨʘʥʠʮ ʫʩʪʦʡʯʠʚʦʛʦ ʛʦʨʝʥʠʷ [3].  

ɺ ʬʦʨʩʘʞʥʫʶ ʢʘʤʝʨʫ ʊʈɼɼʌʩʤ ʚʭʦʜʷʪ ʜʚʘ ʧʦʪʦʢʘ ʩʦ ʩʚʦʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, 

ʜʘʚʣʝʥʠʷʤʠ, ʩʢʦʨʦʩʪʷʤʠ ʠ ʩʦʩʪʘʚʦʤ. ʉʤʝʰʝʥʠʝ ʧʦʪʦʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʣʝʧʝʩʪʢʦʚʳʤ 

ʩʤʝʩʠʪʝʣʝʤ. ʉ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʟʦʥʫ ʬʨʦʥʪʦʚʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʭʦʜʠʪ ʦʜʠʥ ʧʦʪʦʢ ʩ ʦʩʨʝʜʥʸʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʭʦʪʷ ʩʣʝʜʳ ʦʪ çʛʦʨʷʯʠʭè 

ʠ çʭʦʣʦʜʥʳʭ ʢʘʨʤʘʥʦʚè ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʘʞʝ ʥʘ ʩʨʝʟʝ ʩʦʧʣʘ).  ʆʙʳʯʥʦ ʬʨʦʥʪʦʚʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʊʈɼɼʌʩʤ ʩʦʩʪʦʠʪ ʠʟ ʩʠʩʪʝʤ  rʢʦʣʴʮʝʚʳʭ ʠ ʨʘʜʠʘʣʴʥʳʭ                       V-

ʦʙʨʘʟʥʳʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ. ɼʣʷ ʧʦʜʨʦʙʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʌʂ, ʚʩʷ 

ʧʨʦʪʦʯʥʘʷ ʯʘʩʪʴ ʬʦʨʩʘʞʥʦʡ ʢʘʤʝʨʳ ʨʘʟʜʝʣʝʥʘ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1, ʥʘ ʦʙʣʘʩʪʠ (ʧʦ 

ʢʦʣʴʮʝʚʳʤ ʩʪʘʙʠʣʠʟʘʪʦʨʘʤ). 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʟʜʝʣʝʥʠʷ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʬʦʨʩʘʞʥʦʡ ʢʘʤʝʨʳ ʥʘ ʟʦʥʳ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ 

 

 ʂʘʞʜʦʡ ʦʙʣʘʩʪʠ (ʟʦʥʝ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʸʥʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠʟ 

ʢʦʣʣʝʢʪʦʨʦʚ: ʟʦʥʘ ʤʘʣʦʛʦ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ï ʯʘʩʪʴ ʪʦʧʣʠʚʘ ʠʟ 2 ʠ 3 ʢʦʣʣʝʢʪʦʨʦʚ; ʟʦʥʘ 

ʬʦʨʢʘʤʝʨʥʦʛʦ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ï ʪʦʧʣʠʚʦ ʠʟ 5-ʛʦ ʠ ʯʘʩʪʴ ʪʦʧʣʠʚʘ ʠʟ 2, 3, 1 ʠ 4 ʢʦʣʣʝʢʪʦʨʦʚ; 

ʟʦʥʘ ʙʦʣʴʰʦʛʦ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ï ʯʘʩʪʴ ʪʦʧʣʠʚʘ ʠʟ 1 ʠ 4 ʢʦʣʣʝʢʪʦʨʦʚ. ʇʨʠʥʷʪʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʧʦʪʦʢʘ ï ʨʘʚʥʦʤʝʨʥʳ ʧʦ ʚʩʝʤʫ ʩʝʯʝʥʠʶ ʌʂ, ʪʦʧʣʠʚʦ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʦ ʧʦ ʢʘʞʜʦʡ ʠʟ ʟʦʥ. ʊʘʢʞʝ ʚ ʟʦʥʝ ʬʦʨʢʘʤʝʨʥʦʛʦ ʩʪʘʙʠʣʠʟʘʪʦʨʘ 

ʚʳʜʝʣʝʥʘ ʟʦʥʫ ʬʦʨʢʘʤʝʨʳ (ʯʝʪʚʸʨʪʘʷ ʟʦʥʘ), ʢʦʪʦʨʘʷ ʟʘʧʠʪʳʚʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʪʦʧʣʠʚʦʤ ʠʟ 5-ʛʦ ʢʦʣʣʝʢʪʦʨʘ (ʪʘʢ ʢʘʢ ʣʦʢʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ 

ʚ ʜʘʥʥʦʡ ʟʦʥʝ ʥʘ ʨʝʞʠʤʝ ʨʦʟʞʠʛʘ ʬʦʨʩʘʞʥʦʛʦ ʪʦʧʣʠʚʘ ʙʫʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ aʚ ʟʦʥʝ ʬʦʨʢʘʤʝʨʥʦʛʦ ʩʪʘʙʠʣʠʟʘʪʦʨʘ). ɻʨʘʥʠʮʳ 

ʫʩʪʦʡʯʠʚʦʛʦ ʛʦʨʝʥʠʷ ʚ ʟʦʥʝ ʬʦʨʢʘʤʝʨ rʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʌʂ ʠ 

ʥʘ ʨʝʞʠʤʝ ʄʌ (ʧʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʚ ʬʦʨʢʘʤʝʨʝ ʩʦʩʪʘʚʣʷʶʪ 

ʧʨʠʤʝʨʥʦ 50 % ʦʪ ʩʢʦʨʦʩʪʠ ʚ ʤʠʜʝʣʝʚʦʤ ʩʝʯʝʥʠʠ ʌʂ). ʅʘ ʦʩʪʘʣʴʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʫʤʤʘʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʦʨʢʘʤʝʨʥʦʛʦ ʩʪʘʙʠʣʠʟʘʪʦʨʘ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚ ʉʀʄ DVIG_OTLADKA ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʪʦʧʣʠʚʘ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʢʦʣʣʝʢʪʦʨʦʚ. ɺ ʉʕ çʌʦʨʩʘʞʥʘʷ ʢʘʤʝʨʘè ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʭʦʜ 

ʚʦʟʜʫʭʘ (ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʳ) ʠ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ ʚʭʦʜʝ ʚ ʢʘʞʜʫʶ ʟʦʥʫ. ʀʟ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   7 

 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʦʢʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʣʴʮʝʚʦʛʦ 

ʩʪʘʙʠʣʠʟʘʪʦʨʘ [3]. ɻʨʘʥʠʮʳ ʦʙʣʘʩʪʠ ʜʣʷ çʙʝʜʥʦʛʦè ʠ çʙʦʛʘʪʦʛʦè ʩʨʳʚʘ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ 

ʦʪʜʝʣʴʥʦ, ʘ ʟʘʪʝʤ ʧʨʦʠʩʭʦʜʠʣʦ ʠʭ çʟʘʤʳʢʘʥʠʝè ʩ ʥʝʢʦʪʦʨʦʡ ʢʦʨʨʝʢʮʠʝʡ ʟʥʘʯʝʥʠʡ 

ʙʣʠʞʘʡʰʠʭ ʪʦʯʝʢ (ʜʣʷ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʜʘʚʣʝʥʠʷ ʧʦʪʦʢʘ çʟʘʤʳʢʘʥʠʷè ʛʨʘʥʠʮ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ). 

ɿʘʜʘʚʰʠʩʴ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʜʠʘʧʘʟʦʥʦʤ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦʪʦʢʘ ʥʘ ʚʭʦʜʝ ʚ ʌʂ, 

ʠʟʤʝʥʷʷ ʟʥʘʯʝʥʠʷ a, ʧʦʣʫʯʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʥʘ ʛʨʘʥʠʮʝ ʩʨʳʚʘ ʧʣʘʤʝʥʠ. 

ʅʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʛʨʘʥʠʮ ʩʨʳʚʘ ʧʣʘʤʝʥʠ ʜʣʷ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩ. 2 ʠ 3. 

 

 
ʈʠʩ. 2. ɻʨʘʥʠʮʳ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʤʘʣʦʛʦ 

ʩʪʘʙʠʣʠʟʘʪʦʨʘ 

 
ʈʠʩ. 3. ɻʨʘʥʠʮʳ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ 

ʬʦʨʢʘʤʝʨʥʦʛʦ ʩʪʘʙʠʣʠʟʘʪʦʨʘ 

 

ʈʘʟʚʠʪʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʪʨʸʭʤʝʨʥʳʭ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ 

(ʥʘʧʨʠʤʝʨ, ANSYS CFX) ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʜʦʙʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʌʂ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʪʠʧʦʚ ʜʚʠʛʘʪʝʣʝʡ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. 

ɸʚʪʦʨʘʤʠ ʚʳʧʦʣʥʝʥʳ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʛʦʨʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ANSYSCFX [4 ï 6]. ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʸʥʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʶʪ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʇʦʛʨʝʰʥʦʩʪʴ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʛʦʨʝʥʠʷ ʚ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ 

ʧʦʪʦʢʘ ʩʦʩʪʘʚʣʷʝʪ 2 ï 4%, ʚ ʟʦʥʝ ʩʤʝʰʝʥʠʷ ʠ ʚʙʣʠʟʠ ʬʨʦʥʪʘ ʧʣʘʤʝʥʠ ʜʦʩʪʠʛʘʝʪ 17%. 

ʅʘ ʨʠʩ. 4 ʠ 5 ʧʨʠʚʝʜʝʥʳ ʤʦʜʝʣʠ V-ʦʙʨʘʟʥʳʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʌʂ ʊʈɼɼʌʩʤ. 

ʅʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 6 ï 11. 

 

 
ʈʠʩ. 4. ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʤʘʣʦʛʦ 

ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʌʂ ʊʈɼɼʌʩʤ 

 
ʈʠʩ. 5. ʈʘʩʯʸʪʥʘʷ ʤʦʜʝʣʴ ʤʘʣʦʛʦ ʩʪʘʙʠʣʠʟʘʪʦʨʘ 

ʌʂ ʊʈɼɼʌʩʤ 

 



8  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

 
 

 

ʈʠʩ. 6. ʀʟʦʧʦʚʝʨʭʥʦʩʪʴ 

ʧʦʣʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 2200 ʂ 

 
ʈʠʩ. 7. ʀʟʦʧʦʚʝʨʭʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ 

2200 ʂ ʚ ʟʦʥʝ ʛʦʨʝʥʠʷ ʟʘ ʤʘʣʳʤ 

ʩʪʘʙʠʣʠʟʘʪʦʨʦʤ ʌʂ  

 

 
ʈʠʩ. 8. ʇʦʣʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʝʯʝʥʠʠ 

ʤʝʞʜʫ ʨʘʜʠʘʣʴʥʳʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ 

 
ʈʠʩ. 9. ʇʦʣʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʝʯʝʥʠʠ 

ʨʘʜʠʘʣʴʥʳʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ 

 

 
ʈʠʩ. 10. ɺʝʢʪʦʨʘ ʩʢʦʨʦʩʪʝʡ ʚ ʟʦʥʝ 

ʦʙʨʘʪʥʳʭ ʪʦʢʦʚ ʚ ʩʝʯʝʥʠʠ ʤʝʞʜʫ 

ʨʘʜʠʘʣʴʥʳʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ 

 
ʈʠʩ. 11. ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʢʝʨʦʩʠʥʘ ʚ ʩʝʯʝʥʠʠ 

ʤʝʞʜʫ ʨʘʜʠʘʣʴʥʳʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ 

 

 

ʋʯʸʪ ʜʘʥʥʳʭ ʦʩʨʝʜʥʸʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʛʨʘʥʠʮʳ ʫʩʪʦʡʯʠʚʦʛʦ ʛʦʨʝʥʠʷ) ʜʣʷ V-

ʦʙʨʘʟʥʳʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʧʨʠ ʨʘʩʯʸʪʘʭ ʚ ʉʀʄ DVIG_OTLADKA ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʚʢʣʶʯʝʥʠʷ ʬʦʨʩʘʞʘ, ʧʨʦʚʦʜʠʪʴ ʧʦʜʦʙʥʳʝ 

ʨʘʩʯʸʪʳ ʩ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʴʶ ʠ ʦʧʨʝʜʝʣʷʪʴ ʚʣʠʷʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʩʢʨʳʪʠʷ ʩʪʚʦʨʦʢ 

ʈʉ ʥʘ ʨʦʟʞʠʛ ʠ ʛʦʨʝʥʠʝ ʚ ʌʂ. 

 

 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   9 

 

ʈʘʩʯʸʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʭʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʊʈɼɼʩʤ 
ɺʳʭʦʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʪʝʧʣʦʚʦʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʛʘʟʦʚ ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚʳʪʝʢʘʶʱʝʡ ʩʪʨʫʠ ʩ 

ʫʯʝʪʦʤ ʩʪʨʫʢʪʫʨʳ ʧʦʪʦʢʘ ʥʘ ʚʭʦʜʝ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʭʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʟʤʝʥʷʶʪʩʷ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʠ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ 

ʧʘʨʘʤʝʪʨʳ ʚʩʝʛʦ ʜʚʠʛʘʪʝʣʷ, ʪʘʢʠʝ ʢʘʢ ʪʷʛʘ ʠ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ.  

ʅʘ ʨʠʩ. 12 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʢʦʣʴʮʝʚʦʛʦ ʩʤʝʩʠʪʝʣʷ ʊʈɼɼʩʤ. ʆʩʥʦʚʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʤʝʩʠʪʝʣʷ ʷʚʣʷʶʪʩʷ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ ʧʨʠʚʝʜʸʥʥʳʭ ʩʢʦʨʦʩʪʝʡ ʧʦʪʦʢʘ ʚ ʥʘʨʫʞʥʦʤ ʠ ʚʥʫʪʨʝʥʥʝʤ ʢʦʥʪʫʨʘʭ 

ʥʘ ʚʭʦʜʝ ʚ ʩʤʝʩʠʪʝʣʴ [7]. 

ʅʘ ʨʠʩ. 13 ʧʨʠʚʝʜʝʥʘ ʚʦʟʤʦʞʥʘʷ ʩʭʝʤʘ ʨʝʘʢʪʠʚʥʦʛʦ ʩʦʧʣʘ. ʆʩʥʦʚʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʝʘʢʪʠʚʥʦʛʦ ʩʦʧʣʘ ʷʚʣʷʶʪʩʷ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʢʦʨʦʩʪʠ 

)( *

ʈʉpj f=  ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩʭʦʜʘ )( *

ʈʉpm f=  ʦʪ ʨʘʩʧʦʣʘʛʘʝʤʦʛʦ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʥʘ 

ʩʦʧʣʝ (ʩʪʝʧʝʥʠ ʧʦʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ). ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʩʭʦʜʘ ʩʦʧʣʘ ʚ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʨʘʩʯʸʪʘʭ ʚʣʠʷʝʪ ʪʦʣʴʢʦ ʥʘ ʧʣʦʱʘʜʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʝʯʝʥʠʷ ʩʦʧʣʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʩʢʦʨʦʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʣʠʯʠʥʫ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʦʪʝʨʴ, ʪ.ʝ. ʩʪʝʧʝʥʴ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʘ ʫʟʣʘ [7]. 

 

 
ʈʠʩ. 12. ʉʭʝʤʘ ʢʘʤʝʨʳ ʩʤʝʰʝʥʠʷ 

 
ʈʠʩ. 13. ʉʭʝʤʘ ʨʝʘʢʪʠʚʥʦʛʦ ʩʦʧʣʘ 

 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʤʝʩʠʪʝʣʷ. ʈʘʩʯʸʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʣʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʩʤʝʩʠʪʝʣʷ 
*

ʩʤs  ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʤʝʪʦʜʠʢʝ [7, 8]. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʤʝʩʠʪʝʣʷ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʧʨʠʚʝʜʝʥʥʳʝ ʩʢʦʨʦʩʪʠ ʥʘ ʚʭʦʜʝ ʚ ʩʤʝʩʠʪʝʣʴ ʥʘʨʫʞʥʦʛʦ (ʥʘʨl ) ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʫʨʘ (ʚʥʫʪl ). ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʤʝʩʠʪʝʣʷ ʚʠʜʘ ( )ʚʥʫʪʥʘʨ

*

ʩʤ ,lls f=  ʧʨʠʚʝʜʝʥʘ 

ʥʘ ʨʠʩ. 14. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 14, ʧʨʠ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ ʧʨʠʚʝʜʸʥʥʳʭ ʩʢʦʨʦʩʪʝʡ ʥʘ ʚʭʦʜʝ ʚ 

ʩʤʝʩʠʪʝʣʴ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ. ʉ ʨʦʩʪʦʤ ʩʢʦʨʦʩʪʝʡ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ. ʊʘʢʞʝ, ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʥʠʮʳ ʚ ʩʢʦʨʦʩʪʷʭ ʥʘʨʫʞʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʫʨʦʚ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʦ ʥʘʨl
 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʦʛʨʘʥʠʯʝʥʘ ʚʝʣʠʯʠʥʦʡ 0,25, ʪ.ʢ. ʧʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʩʢʦʨʦʩʪʠ ʥʘ ʚʭʦʜʝ ʚ ʩʤʝʩʠʪʝʣʴ 

ʧʨʠ ʧʨʠʥʷʪʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʧʠʨʘʥʠʝ ʥʘʨʫʞʥʦʛʦ ʢʦʥʪʫʨʘ. ʇʦ ʚʥʫʪl  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʛʨʘʥʠʯʝʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʩʢʦʨʦʩʪʝʡ ʟʘ ʪʫʨʙʠʥʦʡ ʥʠʟʢʦʛʦ 

ʜʘʚʣʝʥʠʷ. 

 



10  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

 
ʈʠʩ. 14. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʢʘʤʝʨʝ ʩʤʝʰʝʥʠʷ 

ʦʪ ʧʨʠʚʝʜʝʥʥʳʭ ʩʢʦʨʦʩʪʝʡ ʥʘ ʚʭʦʜʝ ʚ ʩʤʝʩʠʪʝʣʴ ( )ʚʥʫʪʥʘʨ

*

ʩʤ ,lls f=  

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʧʣʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘʢʪʠʚʥʦʛʦ ʩʦʧʣʘ ʩʣʝʜʫʝʪ ʧʦʜʝʣʠʪʴ ʥʘ 

ʜʚʝ ʯʘʩʪʠ: ʧʝʨʚʘʷ ï ʜʦʢʨʠʪʠʯʝʩʢʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ (
*

ʢʨ ʈʉ

*

ʈʉ pp < ), ʩʢʦʨʦʩʪʴ ʚ ʢʨʠʪʠʯʝʩʢʦʤ 

ʩʝʯʝʥʠʠ ʩʦʧʣʘ ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ) ʠ ʟʘʢʨʠʪʠʯʝʩʢʠʡ (
*

ʢʨ ʈʉ

*

ʈʉ pp > ), ʩʢʦʨʦʩʪʴ ʚ 

ʢʨʠʪʠʯʝʩʢʦʤ ʩʝʯʝʥʠʠ ʩʦʧʣʘ ʨʘʚʥʘ ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ). 

ɺʘʨʴʠʨʫʷ ʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʸʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʤl , ʥʘ ʚʭʦʜʝ ʚ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ, 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʜʦʢʨʠʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʨʠʩ. 15, [9]). ɻʨʘʥʠʮʝʡ ʜʘʥʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʚʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʩʤl , ʧʨʠ ʢʦʪʦʨʦʡ ʩʢʦʨʦʩʪʴ ʚ ʢʨʠʪʠʯʝʩʢʦʤ ʩʝʯʝʥʠʠ 

ʩʦʧʣʘ ʨʘʚʥʘ ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ. 

ɺʘʨʴʠʨʫʷ ʟʥʘʯʝʥʠʷ ʩʪʝʧʝʥʠ ʧʦʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʩʦʧʣʝ 
*

ʈʉp , ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʟʘʢʨʠʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʨʠʩ. 15). ɻʨʘʥʠʮʘʤʠ ʜʘʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʚʣʷʝʪʩʷ 

ʩʪʝʧʝʥʴ ʧʦʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʢʦʨʦʩʪʴ ʚ ʢʨʠʪʠʯʝʩʢʦʤ ʩʝʯʝʥʠʠ ʩʦʧʣʘ ʨʘʚʥʘ 

ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʜʘʚʣʝʥʠʡ. 

 

 
ʈʠʩ. 15. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʘʢʪʠʚʥʦʛʦ ʩʦʧʣʘ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 15 ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʝʧʝʥʠ ʧʦʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʩʦʧʣʝ 

ʢʦʵʬʬʠʮʠʝʥʪ ʩʢʦʨʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʅʘ ʨʠʩ.16 ʧʨʠʚʝʜʝʥʘ ʩʫʤʤʘʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʭʣʦʧʥʦʛʦ ʪʨʘʢʪʘ ʜʚʠʛʘʪʝʣʷ. 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   11 

 

 
ʈʠʩ. 16. ʉʫʤʤʘʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʭʣʦʧʥʦʛʦ ʪʨʘʢʪʘ ʜʚʠʛʘʪʝʣʷ  ʚʠʜʘ 

( )
ʥʘʨʚʥʫʪ

*

ʩʫʤ ,lls f=
 

 

ʈʘʩʯʸʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʭʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ANSYS CFX. ɼʣʷ ʨʘʩʯʸʪʘ 

ʚʳʭʣʦʧʥʦʛʦ ʪʨʘʢʪʘ ʚ ʧʨʦʛʨʘʤʤʝ ANSYS CFX, ʚ CAD ʩʠʩʪʝʤʝ NX ʧʦʩʪʨʦʝʥʘ 3D 

ʪʚʝʨʜʦʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʘʤʝʨʳ ʩʤʝʰʝʥʠʷ ʠ ʨʝʘʢʪʠʚʥʦʛʦ ʩʦʧʣʘ (ʨʠʩ. 17). 

ʅʘ ʨʠʩ. 18 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʨʘʩʯʸʪʥʦʡ ʦʙʣʘʩʪʠ ʚʳʭʦʜʥʦʛʦ ʪʨʘʢʪʘ. ʅʘ ʨʠʩ. 19 ʠ 20 

ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ [9]. 

 

 
ʈʠʩ. 17. ʆʙʱʠʡ ʚʠʜ ʢʘʤʝʨʳ 

ʩʤʝʰʝʥʠʷ ʠ ʨʝʘʢʪʠʚʥʦʛʦ 

ʩʦʧʣʘ, ʛʜʝ 1 ï ʢʦʨʧʫʩ 

ʪʝʨʤʦʧʘʨ; 2 ï ʢʦʣʴʮʦ 

ʩʤʝʩʠʪʝʣʷ; 3 ï ʢʦʢ; 4 ï

 ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ 

 
 

ʈʠʩ. 18. ʉʭʝʤʘ ʨʘʩʯʸʪʥʦʡ ʦʙʣʘʩʪʠ 

 

 
ʈʠʩ. 19. ɺʝʢʪʦʨʥʳʝ ʧʦʣʷ ʩʢʦʨʦʩʪʝʡ 

 
ʈʠʩ. 20. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ 

 

 



12  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʧʦ ʠʥʞʝʥʝʨʥʳʤ ʤʝʪʦʜʠʢʘʤ ʠ ʨʝʟʫʣʴʪʘʪʳ 3D 

ʪʝʨʤʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ, ʧʦʢʘʟʳʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʝʝ ʩʦʚʧʘʜʝʥʠʝ. 

ʇʦʛʨʝʰʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ANSYS CFX ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʞʝʥʝʨʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ 

ʨʘʩʯʸʪʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 0,08%. ʇʨʠʤʝʥʷʷ ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʠ 

ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʚʠʛʘʪʝʣʷ ʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ 

ʨʘʩʯʸʪʦʚ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʩʯʸʪʝ ʚʳʩʦʪʥʦ-ʩʢʦʨʦʩʪʥʳʭ ʠ ʜʨʦʩʩʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ), ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʝʱʸ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʧʘʨʘʤʝʪʨʳ ʥʦʚʳʭ 

ʠʟʜʝʣʠʡ [9]. 

 

ʄʝʪʦʜʠʢʠ ʧʦʣʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʝʚʳʭ ʢʦʤʧʨʝʩʩʦʨʦʚ ɻʊɼ 

ʂʦʤʧʨʝʩʩʦʨ ï ʣʦʧʘʪʦʯʥʘʷ ʤʘʰʠʥʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ 

ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʠ ʧʦʜʚʝʜʝʥʠʷ ʝʛʦ ʢ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ, ʵʪʦ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ ɻʊɼ. 

ʉʦʚʝʨʰʝʥʩʪʚʦ ʢʦʤʧʨʝʩʩʦʨʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʛʦ ʜʚʠʛʘʪʝʣʷ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʙʦʪʳ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʚʳʩʦʢʦʥʘʧʦʨʥʦʛʦ ʦʩʝʚʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ 

ʷʚʣʷʝʪʩʷ çʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝè ʠʣʠ çʨʘʩʭʦʞʜʝʥʠʝè ʨʘʙʦʪʳ ʢʨʘʡʥʠʭ (ʪ. ʝ. ʧʝʨʚʳʭ ʠ 

ʧʦʩʣʝʜʥʠʭ) ʩʪʫʧʝʥʝʡ ʥʘ ʥʝʨʘʩʯʝʪʥʳʭ ʨʝʞʠʤʘʭ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ï ʥʘ ʜʨʦʩʩʝʣʴʥʳʭ 

ʨʝʞʠʤʘʭ) [10]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ V ʠ VI ʧʦʢʦʣʝʥʠʡ, ʫʞʝ 

ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ. 

ʄʝʪʦʜʠʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʨʝʩʩʦʨʘ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʤʥʦʞʝʩʪʚʦ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 21 [11]. 

 

 
ʈʠʩ. 21. ɺʠʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 

ʀʥʞʝʥʝʨʥʳʝ ʤʝʪʦʜʠʢʠ 1-, 2-ʭ ʤʝʨʥʦʛʦ ʨʘʩʯʝʪʘ [8, 10], ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʩʨʝʜʥʝʤ ʜʠʘʤʝʪʨʝ ʜʣʷ ʢʘʞʜʦʛʦ 

ʣʦʧʘʪʦʯʥʦʛʦ ʚʝʥʮʘ (ʪ.ʝ. ʦʜʥʦʤʝʨʥʳʡ ʨʘʩʯʸʪ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʯʸʪʦʤ ʧʦ ʚʳʩʦʪʝ). ʕʪʦʪ 

ʤʝʪʦʜ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ, ʨʝʟʫʣʴʪʘʪ ʧʦʜʦʙʥʳʭ ʨʘʩʯʸʪʦʚ ï 

ʛʝʦʤʝʪʨʠʷ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʠ ʣʦʧʘʪʦʯʥʳʭ ʚʝʥʮʦʚ. 

ʉʀʄ Kompr ï ʵʪʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ 1-, 2-ʭ ʤʝʪʦʜʠʢ, ʪ.ʝ. çʧʝʨʝʢʣʘʜʢʘè ʤʝʪʦʜʠʢ 

ʥʘ ʢʦʤʧʴʶʪʝʨ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʠʨʘʪʴ ʪʦʧʦʣʦʛʠʯʝʩʢʫʶ 

ʩʭʝʤʫ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ, ʜʣʷ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʚʘʪʴ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ (ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʜʠʘʤʝʪʨ ʚʪʫʣʢʠ) ʠ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʪʫʧʝʥʠ 

(ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ, ʦʩʝʚʘʷ ʩʢʦʨʦʩʪʴ, ʨʘʙʦʪʘ, ʩʪʝʧʝʥʴ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ). ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʩʯʸʪʘ ʧʦʣʫʯʘʝʤ ʪʨʝʫʛʦʣʴʥʠʢʠ ʩʢʦʨʦʩʪʝʡ, ʥʝʢʦʪʦʨʳʝ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, 

ʧʨʦʬʠʣʷ ʣʦʧʘʪʢʠ ʥʘ ʩʨʝʜʥʝʤ ʜʠʘʤʝʪʨʝ ʠ ʧʦ ʚʳʩʦʪʝ. ʅʘ ʨʠʩ. 22 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʝʚʷʪʠʩʪʫʧʝʥʯʘʪʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   13 

 

ʉʀʄ STUPENY [12] ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʨʝʩʩʦʨʘ ʚʦ ʚʩʸʤ 

ʜʠʘʧʘʟʦʥʝ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʨʦʪʘʮʠʠ, ʧʦʤʧʘʞʘ, ʟʫʜʘ. ʉ 

ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʉʀʄ ʤʦʞʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʫʶ ʤʝʭʘʥʠʟʘʮʠʶ ʢʦʤʧʨʝʩʩʦʨʘ 

(ʩʨʘʙʘʪʳʚʘʥʠʝ ʢʣʘʧʘʥʦʚ ʠ ʣʝʥʪʳ ʧʝʨʝʧʫʩʢʘ, ʧʦʚʦʨʦʪ ʚʭʦʜʥʳʭ ʥʘʧʨʘʚʣʷʶʱʠʭ ʘʧʧʘʨʘʪʦʚ ʠ 

ʪ.ʜ.). ʅʘ ʨʠʩ. 23 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʷʪʠʩʪʫʧʝʥʯʘʪʦʛʦ ʦʩʝʚʦʛʦ 

ʢʦʤʧʨʝʩʩʦʨʘ, ʘ ʥʘ ʨʠʩ. 24 ʠ 25 ʠ ʨʘʩʯʝʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʨʝʩʩʦʨʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʉʀʄ STUPENY. 

 

 
ʈʠʩ. 22. ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʜʝʚʷʪʠʩʪʫʧʝʥʯʘʪʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ 

ʚ ʉʀʄ Kompr 

 
ʈʠʩ. 23. ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʧʷʪʠʩʪʫʧʝʥʯʘʪʦʛʦ ʦʩʝʚʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʚ 

ʉʀʄ STUPENY 

 

 
ʈʠʩ. 24. ʈʘʩʯʝʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʦʤʧʨʝʩʩʦʨʘ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʉʀʄ STUPENY 

ʚʠʜʘ ( )ʧʨʧʨ ɺ

*

ʂ ,nGf=p  

 
ʈʠʩ. 25. ʈʘʩʯʝʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʦʤʧʨʝʩʩʦʨʘ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʉʀʄ STUPENY 

ʚʠʜʘ ( )ʧʨʧʨ ɺ

*

ʂ ,nGf=h  

 

ʈʘʩʯʸʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʫʧʝʥʠ. ʉʪʫʧʝʥʴ ʦʩʝʚʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʝʥʮʦʚ ï ʚʨʘʱʘʶʱʝʛʦʩʷ (ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ ï ʈʂ) ʠ 

ʥʝʧʦʜʚʠʞʥʦʛʦ (ʥʘʧʨʘʚʣʷʶʱʠʡ ʘʧʧʘʨʘʪ ï ʅɸ), ʚ ʢʦʪʦʨʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪ 

ʩʞʘʪʠʝ ʨʘʙʦʯʝʛʦ ʪʝʣʘ [10]. 

ɼʣʷ ʨʘʩʯʸʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʝʚʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ (IX ʩʪʫʧʝʥʴ ʂɺɼ ʊʈɼɼʌʩʤ), 

ʥʝʦʙʭʦʜʠʤʦ ʚ CAD ʩʠʩʪʝʤʝ NX ʧʦʩʪʨʦʠʪʴ 3D ʪʚʝʨʜʦʪʝʣʴʥʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʩʪʫʧʝʥʠ (ʨʠʩ. 29) [11]. ʄʦʜʝʣʴ ʚ ANSYS CFX ʩʦʩʪʦʠʪ ʠʟ 3-ʭ ʯʘʩʪʝʡ: ʚʭʦʜʥʘʷ ʦʙʣʘʩʪʴ ï 

ʥʝʧʦʜʚʠʞʥʘ, ʈʂ ï ʚʨʘʱʘʝʪʩʷ, ʚʳʭʦʜʥʘʷ ʦʙʣʘʩʪʴ ʠ ʦʙʣʘʩʪʠ ʅɸ ʠ ʩʧʨʷʤʣʷʶʱʝʛʦ ʘʧʧʘʨʘʪʘ 

(ʉɸ) ï ʥʝʧʦʜʚʠʞʥʳ. ɺʭʦʜʥʘʷ ʠ ʚʳʭʦʜʥʘʷ ʦʙʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʪʜʝʣʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʦʪ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʫʧʝʥʠ ʥʘ ʚʭʦʜʝ ʚ ʤʦʜʝʣʴ ʟʘʜʘʚʘʣʠ: ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ 

ʯʝʨʝʟ ʩʪʫʧʝʥʴ ɺG , ʪʝʤʧʝʨʘʪʫʨʫ 
*

1ʊ  ʠ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ n, ʧʝʨʝʩʯʸʪʦʤ ʧʦʣʫʯʠʣʠ 

ʦʩʝʚʫʶ ʢʦʤʧʦʥʝʥʪʫ ʩʢʦʨʦʩʪʠ ʘc  ʥʘ ʚʭʦʜʝ ʚ ʤʦʜʝʣʴ. ɺ ʨʘʩʯʸʪʘʭ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʢʦʤʧʨʝʩʩʦʨʘ, ʫʛʦʣ ʥʘ ʚʳʭʦʜʝ ʠʟ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʘʧʧʘʨʘʪʘ VIII 

ʩʪʫʧʝʥʠ ʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʧʦʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʥʘ ʚʭʦʜʝ ʚ IX ʩʪʫʧʝʥʴ ʥʝ 

ʠʟʤʝʥʷʣʦʩʴ. ʇʦʣʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʚʭʦʜʝ ʧʦ ʚʳʩʦʪʝ ʠʤʝʝʪ ʥʝʢʦʪʦʨʫʶ ʟʘʢʨʫʪʢʫ: ʦʪ1a=50Á ʥʘ 

ʧʝʨʝʬʝʨʠʠ, ʜʦ 57,2Á ʫ ʢʦʨʥʷ. ʇʦ ʠʟʚʝʩʪʥʳʤ ʫʛʣʘʤ ʠ ʦʩʝʚʦʡ ʢʦʤʧʦʥʝʥʪʝ ʩʢʦʨʦʩʪʠ ʧʦʣʫʯʘʣʠ 

ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ 1c  ʥʘ ʚʭʦʜʝ ʚ ʤʦʜʝʣʴ (ʧʦʣʝ ʩʢʦʨʦʩʪʝʡ ʥʘ ʚʭʦʜʝ ʚ ʤʦʜʝʣʴ) [11]. 

 

 



14  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

 
ʈʠʩ. 29. 3D ʪʚʝʨʜʦʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʨʘʩʯʸʪʥʘʷ ʤʦʜʝʣʴ 

IX ʩʪʫʧʝʥʠ ʂɺɼ ʚ ʩʨʝʜʝ NX 

 

ɼʣʷ ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʩʪʫʧʝʥʴ ɺG  ʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʨʦʪʦʨʘ n  (ʪʦʯʢʘ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ) ʦʧʨʝʜʝʣʷʣʠ: ʩʪʝʧʝʥʴ ʧʦʚʳʰʝʥʠʷ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ 
*

Kp  ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ 
*

Kh . ʅʘ ʨʠʩ. 30 ï 32 ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʚ ANSYS CFX. 

ʅʘ ʨʠʩ. 32 ʧʨʠʚʝʜʝʥʦ ʚʝʢʪʦʨʥʦʝ ʧʦʣʝ ʩʢʦʨʦʩʪʝʡ ʧʨʠ ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʘʪʘʢʠ ʥʘ ʈʂ, 

ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʩʨʳʚ ʧʦʪʦʢʘ ʩʦ ʩʧʠʥʢʠ. ʕʪʠ ʫʛʣʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʛʨʘʥʠʮʝʡ 

ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʩʪʫʧʝʥʠ (ʛʨʘʥʠʮʘ ʧʦʤʧʘʞʘ).  

 

 
ʈʠʩ. 30. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʧʨʠ ɺG  = 76,28 ʢʛ/ʩ ʠ n  = 13300 ʦʙ/ʤʠʥ 
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ʈʠʩ. 31. ɺʝʢʪʦʨʘ ʩʢʦʨʦʩʪʝʡ ʧʨʠ 

ɺG  = 76,28 ʢʛ/ʩ ʠ n  = 13300 ʦʙ/ʤʠʥ 

 
ʈʠʩ. 32. ɺʝʢʪʦʨʘ ʩʢʦʨʦʩʪʝʡ ʥʘ ʛʨʘʥʠʮʝ 

ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʧʨʠ ɺG  = 69 ʢʛ/ʩ ʠ n

 = 13300 ʦʙ/ʤʠʥ 

 

ʅʘ ʨʠʩ. 33 ʧʨʠʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʩʣʝʜʥʝʡ ʩʪʫʧʝʥʠ ʂɺɼ ʚʠʜʘ 

( )ʧʨʧʨ ɺ

*

ʂ ,nGf=p  ʠ ( )ʧʨʧʨ ɺ

*

ʂ ,nGf=h
 
ʩ ʨʘʩʯʸʪʥʦʡ ʪʦʯʥʦʡ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʉʀʄ Kompr. ʅʘ 

ʨʠʩ. 34 ʧʨʠʚʝʜʝʥʘ ʦʙʱʘʷ ʤʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ 

ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʪʨʸʭʤʝʨʥʦʛʦ 

ʯʠʩʣʝʥʥʦʛʦ ʪʝʨʤʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

 

 
ʈʠʩ. 33. ʉʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ IX ʩʪʫʧʝʥʠ ʂɺɼ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʧʦʤʦʱʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ANSYS 13.0 CFX ʠ ʚ ʉʀʄ Kompr 

 

ɼʝʡʩʪʚʫʷ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʨʫʛʠʭ ʩʪʫʧʝʥʝʡ. 

ɼʘʣʝʝ, çʩʢʣʘʜʳʚʘʷè ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ  ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʚʩʝʛʦ ʢʦʤʧʨʝʩʩʦʨʘ. ʕʪʦʪ ʤʝʪʦʜ ʥʝ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʢʦʤʧʨʝʩʩʦʨʘ ʮʝʣʠʢʦʤ. 

 



16  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

 
ʈʠʩ. 34. ʆʙʱʘʷ ʤʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʟʣʦʚ ɻʊɼ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʪʨʸʭʤʝʨʥʦʛʦ ʯʠʩʣʝʥʥʦʛʦ ʪʝʨʤʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ ʜʚʠʛʘʪʝʣʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʠ 

ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʘʚʠʘʮʠʦʥʥʳʭ ɻʊɼ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ, 

ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʘʜʝʢʚʘʪʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʫʩʢʦʨʠʪ ʠ 

ʫʜʝʰʝʚʠʪ ʧʨʦʮʝʩʩʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʦʚʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʪʝʭʥʠʢʠ, ʩʦʟʜʘʩʪ 

ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʝʸ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. 
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ʉʘʣʠʤʦʚʘ ɸ. ʀ., ʈʘʭʠʤʦʚ ɸ. ʌ. 

 
ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʟʥʘʯʠʤʘʷ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʍʦʪʷ ʠʩʪʦʨʠʷ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʩʯʠʪʳʚʘʝʪ ʫʞʝ 20 ʣʝʪ, ʦʥʦ ʧʨʦʜʦʣʞʘʝʪ 

ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ. 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʝʜʧʨʠʷʪʠʷ ʚʥʘʯʘʣʝ 

ʚʚʝʜʝʤ ʩʘʤʳʝ ʦʙʱʠʝ ʨʘʤʢʠ ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ. 

ʇʨʝʜʧʨʠʷʪʠʝ - ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʢʫʣʴʪʫʨʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʨʦʮʝʩʩʥʳʭ 

ʢʦʤʧʦʥʝʥʪ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʝʜʧʨʠʷʪʠʷ ʦʧʨʝʜʝʣʷʝʪ ʠ ʠʥʪʝʛʨʠʨʫʝʪ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʠ 

ʩʠʩʪʝʤ (ʮʝʣʠ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʠ ʨʝʩʫʨʩʳ) ʚ ʨʘʤʢʘʭ ʚʩʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʦʤ (ʚʢʣʶʯʘʷ 

ʧʘʨʪʥʝʨʦʚ, ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ)  ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʱʫʶ ʤʦʜʝʣʴ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʩʪʘʥʜʘʨʪʳ ʠ ʨʫʢʦʚʦʜʩʪʚʘ ʜʦ ʫʨʦʚʥʷ ʨʝʟʫʣʴʪʘʪʦʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ/ʠʣʠ ʦʪʜʝʣʴʥʳʭ 

ʧʨʦʝʢʪʦʚ.  ɺʚʝʜʝʥʠʝ ʪʝʨʤʠʥʘ ʜʘʪʠʨʫʝʪʩʷ 1976 ʛ. ʠ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʈʠʯʘʨʜʫ ɺʫʨʤʘʥʫ 

(Richard S. Wurman), ʦʧʨʝʜʝʣʷʚʰʝʤʫ ʟʘʜʘʯʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ [3]. 

ɺ ʨʘʥʥʠʭ ʨʘʙʦʪʘʭ ʀʊ-ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʥʠʤʘʣʘʩʴ ʚ ʦʩʥʦʚʥʦʤ ʢʘʢ ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʘʨʭʠʪʝʢʪʫʨʘ ʠʣʠ ʘʨʭʠʪʝʢʪʫʨʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʈʘʙʦʪʳ ʧʦ ʦʧʠʩʘʥʠʶ ʘʨʭʠʪʝʢʪʫʨʳ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʧʨʠʥʮʠʧʦʚ, ʚʢʣʶʯʘʷ ʧʨʦʚʝʜʝʥʠʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʯʘʩʪʥʳʭ ʚʳʛʦʜ, ʩʚʷʟʘʥʥʳʭ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʩʪʦʠʤʦʩʪʠ ʟʘʢʫʧʦʢ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʟʘʪʨʘʪ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʧʨʠʣʦʞʝʥʠʡ ʠ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ. ʆʜʥʘʢʦ ʦʥ ʷʚʣʷʝʪʩʷ ʟʘʚʝʜʦʤʦ ʦʛʨʘʥʠʯʝʥʥʳʤ, ʪʘʢ ʢʘʢ 

ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʨʝʰʝʥʠʝ ʙʠʟʥʝʩ-ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʳʭ ʚ ʤʘʩʰʪʘʙʝ ʢʦʤʧʘʥʠʠ ʜʘʥʥʳʭ ʧʦ ʢʣʠʝʥʪʘʤ. 

ʉʣʝʜʫʶʱʝʡ ʩʪʫʧʝʥʴʶ ʷʚʠʣʦʩʴ ʧʦʥʷʪʠʝ ʂʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʤʘʩʰʪʘʙʘ ʧʨʝʜʧʨʠʷʪʠʷ (EWITA ï Enterprise-wide 

information technology architecture). ʉʪʘʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʫʩʠʣʠʷ ʧʦ ʦʧʠʩʘʥʠʶ ʘʨʭʠʪʝʢʪʫʨʳ 

ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʦʧʠʩʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʘʨʭʠʪʝʢʪʫʨʳ 

ʧʨʠʢʣʘʜʥʳʭ ʩʠʩʪʝʤ, ʘ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ. ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪ 

ʧʨʠ ʵʪʦʤ ʩʦʩʪʦʠʪ ʚ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʱʠʭ ʜʘʥʥʳʭ, ʠʩʢʣʶʯʝʥʠʠ ʜʫʙʣʠʨʦʚʘʥʠʷ 

ʙʠʟʥʝʩ-ʬʫʥʢʮʠʡ, ʢʦʦʨʜʠʥʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʨʝʩʫʨʩʘʤʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʦʨʪʬʝʣʝʤ ʧʨʠʢʣʘʜʥʳʭ ʩʠʩʪʝʤ.  

ʂʦʨʧʦʨʘʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʤʘʩʰʪʘʙʘ 

ʧʨʝʜʧʨʠʷʪʠʷ ʦʧʠʩʳʚʘʝʪ ʪʦ, ʢʘʢ ʢʦʤʧʦʥʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʚʷʟʘʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ; ʪʦʯʥʦ ʪʘʢ ʞʝ ʙʠʟʥʝʩ-ʘʨʭʠʪʝʢʪʫʨʘ ʦʧʠʩʳʚʘʝʪ ʪʦ, ʢʘʢ ʵʣʝʤʝʥʪʳ ʙʠʟʥʝʩʘ ʩʚʷʟʘʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ. 

ɺʦʪ ʦʧʨʝʜʝʣʝʥʠʝ, ʜʘʥʥʦʝ The Open Group: "ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʝʜʧʨʠʷʪʠʷ ï ʵʪʦ ʩʧʦʩʦʙ 

ʧʦʥʠʤʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʜʧʨʠʷʪʠʝ, ʠ ʪʦ, 

ʢʘʢ ʵʪʠ ʵʣʝʤʝʥʪʳ ʚʟʘʠʤʦʩʚʷʟʘʥʳ" [4]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʨʭʠʪʝʢʪʫʨʫ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʮʝʩʩ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʦʚʳʭ ʙʠʟʥʝʩ-ʩʪʨʘʪʝʛʠʡ ʚ ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʨʝʘʣʠʟʫʝʤʳʝ ʚ ʤʘʩʰʪʘʙʘʭ ʚʩʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʰʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʦʜʢʨʝʧʣʝʥʳ ʧʨʠʥʷʪʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʢʘ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʧʦʩʢʦʣʴʢʫ ʵʪʘ 

ʢʦʥʮʝʧʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʢʦʥʪʝʢʩʪʝ ʚʩʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʣʷ 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   19 

 

ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʳʯʥʦ ʩʪʨʫʢʪʫʨʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʙʠʟʥʝʩʘ ʠ ʩʠʩʪʝʤ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʢʦʤʧʦʥʝʥʪ (ʠʣʠ ʩʝʨʚʠʩʦʚ) ʩ ʚʟʘʠʤʦʩʚʷʟʷʤʠ 

ʤʝʞʜʫ ʥʠʤʠ, ʧʨʠ ʵʪʦʤ ʦʧʫʩʢʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʝʪʘʣʠ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʨʘʟʨʘʙʦʪʢʘ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʦʜʥʫ ʠʟ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʠʟʥʝʩʘ ʠ ʀʊ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʠʣʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ 

ʷʟʳʢʝ ʥʘʟʚʘʥʠʝ "alignment", ʯʪʦ ʥʘ ʨʫʩʩʢʠʡ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʧʝʨʝʚʦʜʠʪʩʷ ʬʨʘʟʦʡ 

"ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʙʠʟʥʝʩʘ ʠ ʀʊ". ʕʪʦ ʨʝʰʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʩʣʝʜʫʶʱʝʛʦ:  

- ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ï ʪʘʤ, ʛʜʝ ʚʠʜʠʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʚʦʟʚʨʘʪ ʦʪ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʪʝʭʥʦʣʦʛʠʠ; 

- ʫʪʦʯʥʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʠ ʬʦʨʤʘʣʠʟʘʮʠʠ ʦʧʠʩʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʫʪʝʤ 

ʬʦʨʤʘʣʴʥʦʛʦ ʠʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʊʘʢ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʙʣʝʤ 

ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʩʣʝʜʫʶʱʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʜʫʱʠʝ ʧʘʨʘʣʣʝʣʴʥʦ, ʧʨʦʮʝʩʩʳ:  

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ (ʨʘʟʨʘʙʦʪʢʘ ʘʨʭʠʪʝʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʠ), ʢʦʪʦʨʘʷ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚʘʰʝʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʥʬʦʨʤʘʮʠʠ); 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʨʪʬʝʣʷ ʧʨʠʢʣʘʜʥʳʭ ʩʠʩʪʝʤ (ʦʧʨʝʜʝʣʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ 

ʧʨʠʣʦʞʝʥʠʡ), ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʢʦʪʦʨʳʤʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ; 

- ʧʦʩʪʨʦʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ), 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ ʧʨʠʢʣʘʜʥʳʭ ʩʠʩʪʝʤ ʥʘ ʫʨʦʚʥʝ, ʦʧʠʩʘʥʥʦʤ ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʷʭ (ʥʘʜʝʞʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʪ.ʜ.). 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʠʣʠ ʨʘʤʦʯʥʳʝ ʤʦʜʝʣʠ, ʤʝʪʦʜʠʢʠ ʢ ʦʧʠʩʘʥʠʶ 

ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ. ʕʪʠ ʤʝʪʦʜʠʢʠ ʟʘʜʘʶʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʦʩʥʦʚʥʳʭ ʦʙʣʘʩʪʝʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʝʜʠʥʳʝ ʧʨʠʥʮʠʧʳ ʜʣʷ ʠʭ ʦʧʠʩʘʥʠʷ ʚʦ ʚʟʘʠʤʥʦʡ ʫʚʷʟʢʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, 

ʦʧʠʩʘʥʠʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʘʚʠʣ (ʧʦʣʠʪʠʢ), ʩʪʘʥʜʘʨʪʦʚ, ʧʨʦʮʝʩʩʦʚ, ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ 

ʘʙʩʪʨʘʢʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʢʠ [3]: 

- ʤʝʪʦʜʠʢʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ Gartner, 

Giga Group, META Group ʠ ʜʨʫʛʠʤʠ; 

- ʤʦʜʝʣʴ ɿʘʭʤʘʥʘ; 

- ʤʝʪʦʜʠʢʘ TOGAF; 

- ʤʝʪʦʜʠʢʘ POSIX 1003.23, ʢʦʪʦʨʘʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʘʭ ʢʦʤʧʘʥʠʠ Cap 

Gemini, ʧʝʨʝʜʘʥʥʳʭ ʜʣʷ ʧʫʙʣʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 1996 ʛʦʜʫ. 

ʄʝʪʦʜʠʢʘ ʷʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʨʘʟʣʠʯʥʳʭ 

ʘʨʭʠʪʝʢʪʫʨ. ʆʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʪʝʨʤʠʥʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ "ʩʪʨʦʠʪʝʣʴʥʳʭ ʙʣʦʢʦʚ", ʦʧʠʩʘʥʠʝ 

ʪʦʛʦ, ʢʘʢ ʵʪʠ "ʩʪʨʦʠʪʝʣʴʥʳʝ ʙʣʦʢʠ" ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʘʨʭʠʪʝʢʪʫʨʳ, ʦʙʱʠʡ ʩʣʦʚʘʨʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʨʤʠʥʦʚ. ʄʝʪʦʜʠʢʠ 

ʪʘʢʞʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʩʧʠʩʦʢ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʩʦʚʤʝʩʪʠʤʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʨʭʠʪʝʢʪʫʨʳ.  

ʄʝʪʦʜʠʢʠ ʦʧʠʩʳʚʘʶʪ, ʢʘʢ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠ ʜʦʢʫʤʝʥʪʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʧʣʦʭʦʛʦ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ 

ʤʝʞʜʫ ʚʦʚʣʝʯʝʥʥʳʤʠ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʣʶʜʴʤʠ, ʧʦʩʢʦʣʴʢʫ ʟʘʜʘʶʪ ʥʝʢʠʡ ʦʙʱʠʡ, ʦʜʠʥʘʢʦʚʦ 

ʧʦʥʠʤʘʝʤʳʡ ʥʘʙʦʨ ʧʦʥʷʪʠʡ ʠ ʤʦʜʝʣʝʡ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʠʥʪʝʨʝʩʘʭ 

ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ. ʈʘʟʨʘʙʦʪʢʘ ʦʜʥʠʭ ʤʝʪʦʜʠʢ ʙʳʣʘ 

ʠʥʠʮʠʠʨʦʚʘʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʜʨʫʛʠʭ ï ʯʘʩʪʥʳʤ ʩʝʢʪʦʨʦʤ ʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʠʥʜʫʩʪʨʠʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʤʝʪʦʜʠʢ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʩʝʢʪʦʨʘʭ ʠʥʜʫʩʪʨʠʠ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʨʫʛʠʭ ʧʦʜʭʦʜʦʚ ʩʦʩʪʦʷʪ ʚ ʙʦʣʝʝ ʯʝʪʢʦʤ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʠ, ʘ ʪʨʝʪʴʠ ʫʜʝʣʷʶʪ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʫ ʧʝʨʝʭʦʜʘ ʦʪ 

ʩʝʛʦʜʥʷʰʥʝʛʦ ʚ ʙʫʜʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ. 



20  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

ɺʘʞʥʳʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʤʝʪʦʜʠʢ ʷʚʣʷʶʪʩʷ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʠʭ ʤʦʜʝʣʠ, ʨʘʟʣʠʯʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ (view) ʠʣʠ ʜʦʤʝʥʳ ʘʨʭʠʪʝʢʪʫʨʳ. 

ʆʧʠʩʘʥʠʝ ʀʊ-ʘʨʭʠʪʝʢʪʫʨʳ ʩʣʫʞʠʪ ʜʝʪʘʣʴʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ 

ʦʩʥʦʚʥʳʝ, ʩʪʘʥʜʘʨʪʥʳʝ ʠʣʠ ʪʠʧʦʚʳʝ ʵʣʝʤʝʥʪʳ ʀʊ-ʩʠʩʪʝʤ, ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ, ʘ ʪʘʢʞʝ 

ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʄʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ, 

ʯʘʩʪʠʯʥʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ, ʪʨʝʙʦʚʘʥʠʷ: 

- ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʩʠʩʪʝʤ; 

- ʧʨʦʩʪʦʪʫ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʙʠʟʥʝʩ-ʘʫʜʠʪʦʨʠʝʡ; 

- ʜʠʥʘʤʠʢʫ ʨʘʩʩʤʦʪʨʝʥʠʷ (ʪ.ʝ. "ɸʨʭʠʪʝʢʪʫʨʘ ʢʘʢ ʝʩʪʴ" ï "ʂʨʘʪʢʦʩʨʦʯʥʳʝ ʠ 

ʩʨʝʜʥʝʩʨʦʯʥʳʝ ʟʘʜʘʯʠ" ï "ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʣʘʥʳ"); 

- ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʧʦ ʥʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʙʠʟʥʝʩʘ ʠ ʫʯʝʪ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʨʝʘʣʠʟʘʮʠʠ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ (ad-hoc) ʧʨʦʝʢʪʦʚ. 

ɼʣʷ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʀʊ-ʘʨʭʠʪʝʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʘʪʳ. ɺʘʞʥʦ, ʯʪʦʙʳ ʦʨʛʘʥʠʟʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘ ʪʘʢʦʡ ʬʦʨʤʘʪ ʦʧʠʩʘʥʠʷ, 

ʢʦʪʦʨʳʡ ʙʳ ʦʙʝʩʧʝʯʠʚʘʣ ʣʝʛʢʠʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʧʦʩʦʙ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʨʘʟʚʠʪʠʶ ʚʩʝʭ 

ʘʩʧʝʢʪʦʚ ʀʊ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʦʵʪʦʤʫ ʟʘʢʦʥʦʤʝʨʥʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʧʦ ʧʦʚʦʜʫ 

"ʦʧʪʠʤʘʣʴʥʦʛʦ" ʬʦʨʤʘʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʀʊ-ʘʨʭʠʪʝʢʪʫʨʳ 

ʠʤʝʥʥʦ ʢʘʢ ʧʦʜʤʥʦʞʝʩʪʚʘ ɸʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʠʟʥʝʩʘ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ 

ʩʢʦʨʦʩʪʴ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʠ ʚ ʦʜʥʦʡ ʦʙʣʘʩʪʠ 

ʙʠʟʥʝʩʘ ʢʦʤʧʘʥʠʠ ʥʝ ʤʦʛʫʪ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʘʙʩʦʣʶʪʥʦ ʩʧʦʢʦʡʥʦ ʠ ʜʝʣʘʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʧʨʦʛʥʦʟʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʥʝʠʟʤʝʥʥʦʩʪʠ ʩʠʪʫʘʮʠʠ. ʅʘʧʨʦʪʠʚ, ʧʦʩʪʦʷʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʩʢʦʨʝʝ ʥʦʨʤʦʡ, ʯʝʤ ʠʩʢʣʶʯʝʥʠʝʤ. ʇʦʵʪʦʤʫ, ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ 

ʫʤʝʪʴ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʵʪʠʤ ʫʩʣʦʚʠʷʤ ʠ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʙʠʟʥʝʩʘ. ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʩʝʡʯʘʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʡ ʘʜʘʧʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʤʝʭʘʥʠʟʤʳ 

ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʚʥʝʰʥʝʛʦ ʦʢʨʫʞʝʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʛʠʙʢʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ 

ʬʦʨʤʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʥʳʭ ʩ ʮʝʧʦʯʢʦʡ ʩʦʟʜʘʥʠʷ 

ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ. ɸ ʵʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢ ʨʘʟ ʚʦ ʤʥʦʛʦʤ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ 

ʥʘʣʠʯʠʝʤ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠ ʛʨʘʤʦʪʥʦ ʩʦʩʪʘʚʣʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʦʮʝʩʩʘʤʠ ʠʟʤʝʥʝʥʠʡ. 

ɿʥʘʯʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ ʟʘ ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʚʦʣʶʮʠʦʥʥʦʛʦ 

ʧʝʨʝʭʦʜʘ ʢ ʥʦʚʝʡʰʠʤ ʪʝʭʥʦʣʦʛʠʷʤ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʉʐɸ, 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʜʠʨʝʢʪʠʚʳ ʪʨʝʙʫʶʪ, ʯʪʦʙʳ ʧʨʝʜʧʨʠʷʪʠʷ ʠʤʝʣʠ ʯʝʪʢʦ ʦʧʠʩʘʥʥʫʶ 

ʘʨʭʠʪʝʢʪʫʨʫ. 

ʇʦ ʧʨʦʛʥʦʟʘʤ ʚʝʜʫʱʠʭ ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʘʨʭʠʪʝʢʪʫʨʘ 

ʧʨʝʚʨʘʪʠʪʩʷ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ [5]: 

- ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʤʝʥʝʜʞʝʨʘʤ ʧʨʠ ʘʥʘʣʠʟʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ; 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʩʥʦʚʳ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʙʠʟʥʝʩ-ʤʝʥʝʜʞʝʨʦʚ ʠ ʀʊ-

ʤʝʥʝʜʞʝʨʦʚ ʥʘʜ ʮʝʣʷʤʠ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʠ ʚʳʩʪʨʘʠʚʘʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ; 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʝʜʠʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʜʧʨʠʷʪʠʠ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʥʝʜʞʝʨʘʤ ʧʦʜʜʝʨʞʢʠ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ: ʦʥʠ ʤʦʛʫʪ ʦʙʦʟʨʝʚʘʪʴ 

ʦʪʥʦʰʝʥʠʷ, ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʳ, ʚʳʧʦʣʥʷʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 

ʪ.ʜ. 

ʌʘʢʪʠʯʝʩʢʠ, ʩʦʟʜʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʢ 

ʧʨʝʜʧʨʠʷʪʠʶ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   21 

 

ʄʥʦʞʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ, ʢʦʛʜʘ ʧʳʪʘʶʪʩʷ ʫʧʦʨʷʜʦʯʠʪʴ 

ʘʨʭʠʪʝʢʪʫʨʫ ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʥʝ ʜʘʝʪ ʧʦʣʫʯʠʪʴ ʮʝʣʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʣʠʷʥʠʷ ʵʬʬʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʩʪʨʘʪʝʛʠʠ, ʩʣʠʷʥʠʷʤʠ ʠ ʧʨʠʦʙʨʝʪʝʥʠʷʤʠ ʢʦʤʧʘʥʠʠ, ʘʫʪʩʦʨʩʠʥʛʘ ʠʣʠ ʜʘʞʝ ʩʦ 

ʩʤʝʥʦʡ ʦʜʥʦʡ ʝʜʠʥʩʪʚʝʥʥʦʡ ʀʊ-ʩʠʩʪʝʤʳ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʝʜʧʨʠʷʪʠʷ ʩʚʷʟʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʩʝʢʪʦʨʘ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ, ʧʦʟʚʦʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʚ ʦʜʥʦʤ ʩʝʢʪʦʨʝ ʤʦʛʫʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʦʩʪʘʣʴʥʳʝ ʠ ʙʦʣʝʝ ʪʦʯʥʦ ʦʮʝʥʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ 

ʚ ʀʊ ʜʣʷ ʙʠʟʥʝʩʘ. 

ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠ 

ʫʩʧʝʰʥʦʤ ʚʥʝʜʨʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ: 

- ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʚʳʰʘʶʱʝʝ 

ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʴ ʙʠʟʥʝʩʘ; 

- ʙʦʣʝʝ ʪʝʩʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʙʠʟʥʝʩ- ʠ ʀʊ-ʧʦʜʨʘʟʜʝʣʝʥʠʡ; 

- ʙʦʣʴʰʘʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʥʘ ʮʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ; 

- ʚʳʩʦʢʠʡ ʤʦʨʘʣʴʥʳʡ ʜʫʭ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʴʰʝ ʩʦʪʨʫʜʥʠʢʦʚ ʪʝʧʝʨʴ ʚʠʜʷʪ ʧʨʷʤʫʶ 

ʩʚʷʟʴ ʤʝʞʜʫ ʠʭ ʪʨʫʜʦʤ ʠ ʫʩʧʝʭʦʤ ʦʨʛʘʥʠʟʘʮʠʠ; 

- ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʪʢʘʟʦʚ ʀʊ-ʩʠʩʪʝʤ; 

- ʫʧʨʦʱʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʀʊ-ʩʠʩʪʝʤ; 

- ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʘʜʘʧʪʠʨʫʝʤʦʩʪʴ ʥʦʚʳʭ ʀʊ-ʩʠʩʪʝʤ; 

- ʙʦʣʝʝ ʪʝʩʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʀʊ-ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʙʠʟʥʝʩ-ʪʨʝʙʦʚʘʥʠʷʤʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ, ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʘʷ ʚ ʵʪʠʭ ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʷʭ, 

ʜʦʩʪʠʛʥʝʪ ʙʦʣʴʰʝʛʦ ʫʩʧʝʭʘ, ʯʝʤ ʥʝʵʬʬʝʢʪʠʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ. ʕʪʦ ʚʝʨʥʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʪʦʛʦ, ʢʘʢ ʦʮʝʥʠʚʘʝʪʩʷ ʫʩʧʝʭ: ʧʦ ʤʘʪʝʨʠʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʥʘʧʨʠʤʝʨ ʧʦ ʜʦʭʦʜʥʦʩʪʠ ʠʣʠ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʠʣʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʤ, ʥʘʧʨʠʤʝʨ, ʧʦ ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ 

ʠʣʠ ʪʝʢʫʯʝʩʪʠ ʢʘʜʨʦʚ. 

ʅʠ ʦʜʥʘ ʠʟ ʟʘʪʨʦʥʫʪʳʭ ʚʳʰʝ ʤʝʪʦʜʠʢ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʦʩʪʨʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦʵʪʦʤʫ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʨʝʰʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʜʘʞʝ ʨʘʮʠʦʥʘʣʴʥʳʤʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʧʳʪʢʘ ʪʘʢʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ. 
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 ʇʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟʳ ʟʥʘʥʠʡ (ɹɿ) ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʠ ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ 

ʨʝʰʝʥʠʡ ʩʦʩʪʦʠʪ ʚ ʚʳʙʦʨʝ ʬʦʨʤʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ, ʧʦʩʪʨʦʝʥʠʠ 

ʩʪʨʫʢʪʫʨʳ ɹɿ, ʩʦʟʜʘʥʠʠ ʧʨʦʮʝʜʫʨ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘʧʦʣʥʝʥʠʷ ʙʘʟʳ ʟʥʘʥʠʡ, ʨʘʟʨʘʙʦʪʢʝ 

ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ ʥʫʞʥʳʭ ʟʥʘʥʠʡ, ʦʙʫʯʝʥʠʠ ʩʠʩʪʝʤʳ ʥʦʚʳʤ ʟʥʘʥʠʷʤ. 

ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ï ʵʪʦ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʟʥʘʥʠʠ, ʮʝʣʴʶ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ, 

ʠʥʪʝʨʝʩʫʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʘ ʦʩʥʦʚʝ ʥʘʢʦʧʣʝʥʥʳʭ ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  

ʕʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ:  

Á ɹʘʟʘ ʟʥʘʥʠʡ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʥʠʡ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʤʦʜʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ.  

Á ʄʝʭʘʥʠʟʤ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ - ʘʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʟʥʘʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʤʦʜʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ. ʄʝʭʘʥʠʟʤ ʣʦʛʠʯʝʩʢʦʛʦ 

ʚʳʚʦʜʘ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ ʙʘʟʝ ʟʥʘʥʠʡ, ʜʣʷ 

ʧʦʠʩʢʘ ʧʨʘʚʠʣ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ, ʚ ʬʦʨʤʝ 

ʩʦʚʝʪʦʚ ʠʣʠ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ.  

Á ʀʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʙʱʝʥʠʷ ʩ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʦʡ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʜʠʘʣʦʛʝ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʧʨʦʩʳ ʢ ʕʉ 

ʠ ʚʚʦʜʠʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʠʥʪʝʨʝʩʫʶʱʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʙʣʝʤʝ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʕʉ.  
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Á ʂʦʤʧʦʥʝʥʪ ʦʙʲʷʩʥʝʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʕʉ ʩʣʫʞʠʪ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ 

ʨʝʢʦʤʝʥʜʘʮʠʡ, ʬʦʨʤʠʨʫʝʤʳʭ ʕʉ. ʆʙʳʯʥʦ ʩʩʳʣʘʝʪʩʷ ʥʘ ʧʨʘʚʠʣʘ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ 

ʤʝʭʘʥʠʟʤʦʤ ʚʳʚʦʜʘ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ.  

Á ʂʦʤʧʦʥʝʥʪ ʦʙʫʯʝʥʠʷ ʩʣʫʞʠʪ  ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ.  

Á ʄʦʜʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʥʘʟʳʚʘʝʪʩʷ ʬʦʨʤʘʣʠʟʤ ʦʧʠʩʘʥʠʷ ʟʥʘʥʠʡ. 

ɿʥʘʥʠʷ ʚ ʕʉ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ: 

ʣʦʛʠʯʝʩʢʦʡ, ʧʨʦʜʫʢʮʠʦʥʥʦʡ, ʬʨʝʡʤʦʚʦʡ, ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʕʉ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʕʉ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ) ʟʥʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʬʦʨʤʝ ʧʨʘʚʠʣ ʧʨʦʜʫʢʮʠʡ çɽʉʃʀéʊʆè. ɺ ʕʉ ʚʳʙʦʨ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʟʥʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʙʘʟʳ ʟʥʘʥʠʡ.  

 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʘʚʠʣ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ ʢʨʠʪʝʨʠʷʤʠ: 

ʩʨʝʜʥʝʤʝʩʷʯʥʳʡ ʜʦʭʦʜ, ʢʦʣʠʯʝʩʪʚʦ ʠʞʜʠʚʝʥʮʝʚ, ʩʨʦʢ ʢʨʝʜʠʪʘ, ʪʘʨʠʬʥʳʡ ʧʣʘʥ (ʩ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʟʘʥʷʪʦʩʪʴ ʠ ʜʦʭʦʜʳ, ʙʝʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʠ ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ (ʈʠʩ. 1). 

 

 
ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ 

 

 ɼʘʥʥʦʝ ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ ʧʨʠʥʷʣʠ ʟʘ ʦʩʥʦʚʫ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ 

ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʪʨʸʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚʘʭ ʜʣʷ ʵʢʩʧʝʨʪʥʳʭ 

ʩʠʩʪʝʤ: Resolver, See5, ʧʘʢʝʪ ʨʘʩʰʠʨʝʥʠʷ Fuzzy Logic Toolbox ʚ ʩʠʩʪʝʤʝ Matlab. 

 ʄʳ ʧʨʦʪʝʩʪʠʨʦʚʘʣʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘʤʠ ʕʉ ʥʘ 11 ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʚʭʦʜʥʳʭ 

ʜʘʥʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʢʠ ʢʘʞʜʦʡ ʠʟ ʩʠʩʪʝʤ ʩʦʚʧʘʜʘʶʪ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʪʨʸʭ ʩʠʩʪʝʤ ʧʨʘʚʠʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ, 

ʟʘʜʘʥʥʳʤ ʥʘʤʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ. 

 ʂʘʞʜʘʷ ʠʟ ʩʦʟʜʘʥʥʳʭ ʩʠʩʪʝʤ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ.  

ɹʘʟʘ ʟʥʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʘʢʝʪʘ Resolver ʠʤʝʝʪ ʦʯʝʥʴ ʫʜʦʙʥʳʡ ʠ ʠʥʪʫʠʪʠʚʥʦ 

ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ (ʈʠʩ. 2). ʅʦ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʚʦʧʨʦʩʦʚ, ʠʤʝʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʪʚʝʪʘ ʥʘ ʥʠʭ ʚʳʙʨʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʠʥʪʝʨʚʘʣʳ, ʘ ʥʝ ʜʠʩʢʨʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ, ʚʝʨʥʳʝ ʪʦʣʴʢʦ ʜʣʷ ʥʠʭ. ʕʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʨʘʩʩʤʦʪʨʝʪʴ ʢʘʞʜʳʡ 

ʢʦʥʢʨʝʪʥʳʡ ʩʣʫʯʘʡ ʦʪʜʝʣʴʥʦ. 



24  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

 
ʈʠʩ. 2. ɺʚʦʜ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʘ ʚ ʧʘʢʝʪʝ Resolver 

 

ʕʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʥʘ ʙʘʟʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ See5 ʠʤʝʝʪ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ 

ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ ʪʦʞʝ ʩʚʦʜʷʪʩʷ ʢ ʚʳʙʦʨʫ ʦʜʥʦʛʦ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʟʘʢʣʶʯʘʶʪ ʚ ʩʝʙʝ ʥʝʢʠʝ ʠʥʪʝʨʚʘʣʳ. 

ʅʦ ʚ ʦʪʣʠʯʠʝ ʦʪ Resolver ʜʘʥʥʳʡ ʧʘʢʝʪ ʚʳʚʦʜʠʪ ʥʝ ʢʦʥʢʨʝʪʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʘ 

ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʫʚʝʨʝʥʥʦʩʪʠ (ʈʠʩ. 

3). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʪʴ ʜʚʘ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʭ ʚʘʨʠʘʥʪʘ, ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʚʳʙʨʘʪʴ ʚʘʨʠʘʥʪ ʙʣʠʟʢʠʡ ʢ ʚʘʨʠʘʥʪʫ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʚʝʨʝʥʥʦʩʪʠ. 

 

 
ʈʠʩ. 3. ɺʚʦʜ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʘ ʚ ʧʘʢʝʪʝ See5 

 

 ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ, ʩʠʩʪʝʤʘ ʥʝʯʸʪʢʦʛʦ 

ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʥʘ ʙʘʟʝ Matlab ʦʧʝʨʠʨʫʝʪ ʩ ʜʠʩʢʨʝʪʥʳʤʠ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʪʦ ʝʩʪʴ 

ʥʘ ʚʭʦʜ ʧʦʜʘʸʪʩʷ ʢʦʥʢʨʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠʣʠ ʢʘʢʦʛʦ-ʥʠʙʫʜʴ ʜʨʫʛʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ. ʅʦ, ʠʥʪʝʨʬʝʡʩ ʵʪʦʡ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʥʝ ʧʦʥʷʪʥʳʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʈʠʩ. 4), 

ʨʘʥʝʝ ʥʝ ʩʪʘʣʢʠʚʘʚʰʠʭʩʷ ʩ ʵʪʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʘʢʝʪʦʤ, ʠ ʩʦʟʜʘʩʪ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʩ 

ʚʚʦʜʦʤ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʦʪʚʝʪʘ, ʚʳʜʘʥʥʦʛʦ ʩʠʩʪʝʤʦʡ. 

  



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   25 

 

 
ʈʠʩ. 4. ɺʚʦʜ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʘ ʚ ʧʘʢʝʪʝ Matlab 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʵʪʠ ʪʨʠ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʩʜʝʣʘʣʠ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ: ʙʘʟʘ 

ʟʥʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʘʢʝʪʘ Resolver ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ ʢʣʠʝʥʪʦʚ, ʪʘʢ ʢʘʢ 

ʠʤʝʝʪ ʧʨʦʩʪʦʡ ʠ ʜʨʫʞʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʘʯʘʪʴ ʨʘʙʦʪʫ ʩ ʩʠʩʪʝʤʦʡ, ʥʝ 

ʠʤʝʷ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʠ ʟʥʘʥʠʡ; ʩʠʩʪʝʤʘ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ  ʧʦʜʭʦʜʠʪ 

ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʢʨʝʜʠʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʢʘʢ ʪʨʝʙʫʝʪ ʫʤʝʥʠʷ ʨʘʙʦʪʘʪʴ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ. 
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ʄʘʣʘʭʦʚʘ ɸ. ɺ. 

 
ʇʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʧʨʦʝʢʪʥʳʡ  ʦʬʠʩ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʘʩʰʪʘʙʦʚ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ. ʎʝʣʠ ʧʨʠ ʵʪʦʤ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ - ʜʦʩʪʠʞʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʪʜʘʯʠ ʦʪ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʙʠʟʥʝʩʘ ʠʣʠ ʝʛʦ ʨʘʟʚʠʪʠʝ, ʧʨʠʚʣʝʯʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʘʧʠʪʘʣʦʚ, ʥʘʢʦʥʝʮ, ʧʨʦʩʪʦ ʩʦʟʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦ-ʩʧʦʩʦʙʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʩʦʭʨʘʥʝʥʠʝ ʥʘʨʘʙʦʪʦʢ ʠ ʚʦʟʚʨʘʪ ʢ ʥʠʤ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ - ʵʪʦ ʢʣʶʯ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʚ ʢʦʨʦʪʢʦʡ ʠʥʩʪʨʫʢʮʠʠ: 

- ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʦʙʨʘʟ ʜʝʡʩʪʚʠʡ; 

- ʜʝʡʩʪʚʦʚʘʪʴ ʧʦ ʧʣʘʥʫ, ʩʦʭʨʘʥʷʷ ʠʥʬʦʨʤʘʮʠʶ; 

- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʳʧʦʣʥʝʥʥʫʶ ʨʘʙʦʪʫ; 

- ʚʥʝʩʪʠ ʫʣʫʯʰʘʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʣʘʥ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ ʠ ʝʱʸ ʦʜʠʥ ʤʦʤʝʥʪ, ʥʦʩʷʱʠʡ ʥʘʟʚʘʥʠʝ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴè. ʉʪʦʠʤʦʩʪʴ ʘʨʭʠʚʘ, ʥʘʢʦʧʣʝʥʥʦʛʦ ʟʘ ʛʦʜʳ ʨʘʙʦʪʳ ʤʘʣʦʡ ʧʨʦʝʢʪʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʤʦʞʝʪ ʧʨʝʚʳʩʠʪʴ ʩʪʦʠʤʦʩʪʴ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʝʸ ʘʢʪʠʚʦʚ. ʂʦʥʝʯʥʦ, ʪʫʪ ʝʩʪʴ 

çʝʩʣʠè ʠ çʥʦè; ʪʝʤ ʥʝ ʤʝʥʝʝ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʘʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʩʪʦʠʪ ʧʦʨʘʙʦʪʘʪʴ. 

ɿɸʆ çʅʝʬʪʝʭʠʤʦʙʦʨʫʜʦʚʘʥʠʝè ʷʚʣʷʝʪʩʷ ʤʘʣʦʡ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, 

ʦʩʥʦʚʘʥʥʦʡ ʚ 2000ʛ. ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 
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ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ʇʨʝʜʧʨʠʷʪʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʧʨʦʝʢʪʥʦʛʦ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ: 

- ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ; 

- ʛʨʘʞʜʘʥʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ; 

- ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ: 

- ʛʝʥʝʨʘʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ; 

- ʨʘʟʨʘʙʦʪʢʘ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ; 

- ʨʘʟʨʘʙʦʪʢʘ ʩʤʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʊʘʢ ʢʘʢ ʦʩʥʦʚʥʳʤ ʟʘʢʘʟʯʠʢʦʤ ɿɸʆ çʅʝʬʪʝʭʠʤʦʙʦʨʫʜʦʚʘʥʠʝè ʷʚʣʷʝʪʩʷ ʆɸʆ 

çɻʘʟʧʨʦʤ ʅʝʬʪʝʭʠʤ ʉʘʣʘʚʘʪè, ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʦʝʢʪʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʬʪʷʥʳʤ ʧʨʦʤʳʩʣʦʤ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ɿɸʆ çʅʝʬʪʝʭʠʤʦʙʦʨʫʜʦʚʘʥʠʝè. ʀʟ 

ʩʭʝʤʳ ʚʠʜʥʦ, ʯʪʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʆʪ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʚʠʩʠʪ ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ ʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʧʦʜʧʨʦʮʝʩʩʳ 

ʦʨʛʘʥʠʟʘʮʠʠ. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʦʙʨʘʱʝʥʠʠ ʢ 

ʘʨʭʠʚʫ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʳʤ ʦʪ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʘʨʭʠʚʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʝʤ 

ʢʘʯʝʩʪʚʝʥʥʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ ʨʘʙʦʪʘ ʘʨʭʠʚʘ, ʪʝʤ ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʦʪʝʢʘʝʪ ʦʩʥʦʚʥʦʡ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʠ- ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ.  

ʆʙʩʣʝʜʦʚʘʚ ʜʘʥʥʫʶ ʩʭʝʤʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʰʘʛʦʚ ʢ ʫʣʫʯʰʝʥʠʶ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʦʪʜʝʣʘ ʘʨʭʠʚʘ. ʕʪʘ ʟʘʜʘʯʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʠʙʦʣʴʰʠʡ 

ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ 

ɿɸʆ çʅʝʬʪʝʭʠʤʦʙʦʨʫʜʦʚʘʥʠʝè.  

 

 
ʈʠʩ. 1. ʄʥʝʤʦʩʭʝʤʘ çʢʘʢ ʝʩʪʴè 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʙʦʪʘ ʘʨʭʠʚʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠ 

ʪʨʝʙʫʝʪ ʫʣʫʯʰʝʥʠʷ ʪʘʢ ʢʘʢ: 

- ʚʩʷ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʭʨʘʥʠʪʩʷ ʚ ʙʫʤʘʞʥʦʤ ʚʠʜʝ. ʕʪʦ ʚʣʝʯʸʪ 

ʟʘ ʩʦʙʦʡ ʧʦʩʪʦʷʥʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʙʝʟ ʦʩʪʨʦʡ ʥʘ ʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʉʦʪʨʫʜʥʠʢʠ ʧʨʦʝʢʪʥʦʛʦ ʦʪʜʝʣʘ ʧʦʩʪʦʷʥʥʦ ʪʝʨʷʶʪ ʵʢʟʝʤʧʣʷʨʳ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚʳʟʳʚʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʙʫʤʘʞʥʳʝ ʵʢʟʝʤʧʣʷʨʳ, ʯʪʦ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝ 
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ʵʬʬʝʢʪʠʚʥʦ; 

- ʚʩʷ ʧʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ɿɸʆ çʅʝʬʪʝʭʠʤʦʙʦʨʫʜʦʚʘʥʠʝè ʭʨʘʥʠʪʩʷ ʪʦʣʴʢʦ ʚ 

ʙʫʤʘʞʥʦʤ ʚʠʜʝ. ɿʘʪʨʘʪʳ ʥʘ ʭʨʘʥʝʥʠʝ ʵʪʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʝʠʟʙʝʞʥʳ, ʪʘʢ ʢʘʢ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʭʨʘʥʝʥʠʝ ʙʫʤʘʞʥʦʛʦ ʦʨʠʛʠʥʘʣʘ ʧʨʦʝʢʪʘ ʚ ʘʨʭʠʚʝ 

20 ʣʝʪ ʩʦ ʜʥʷ ʫʪʚʝʨʞʜʝʥʠʷ ʧʨʦʝʢʪʘ. ʅʦ ʪʘʢ ʢʘʢ ʜʦʢʫʤʝʥʪʘʮʠʷ ʭʨʘʥʠʪʩʷ ʪʦʣʴʢʦ ʚ ʙʫʤʘʞʥʦʤ 

ʚʠʜʝ, ʦʯʝʥʴ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʠʪ ʫʪʝʨʷ ʧʨʦʝʢʪʦʚ ʠʣʠ ʠʭ ʯʘʩʪʝʡ. ʏʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ 

ʤʥʦʛʦʢʨʘʪʥʦ ʢʦʧʠʨʦʚʘʪʴ ʧʨʦʝʢʪ, ʯʪʦʙʳ ʵʢʟʝʤʧʣʷʨʦʚ ʭʚʘʪʘʣʦ ʥʘ ʚʩʝʭ ʠʥʞʝʥʝʨʦʚ. 

ʇʨʦʠʩʭʦʜʠʪ ʜʫʙʣʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʦʯʝʥʴ ʯʘʩʪʦ ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ, ʯʪʦ ʥʝ ʷʚʣʷʝʪʩʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ;  

- ʚ ʘʨʭʠʚʝ ʟʘʜʝʡʩʪʚʦʚʘʥ ʦʜʠʥ ʩʦʪʨʫʜʥʠʢ- ʘʨʭʠʚʘʨʠʫʩ, ʢʦʪʦʨʳʡ ʩʘʤ ʩʦʟʜʘʸʪ 

ʨʝʟʝʨʚʥʳʝ ʙʫʤʘʞʥʳʝ ʢʦʧʠʠ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʦʯʝʥʴ ʪʨʫʜʦʸʤʢʦ ʜʣʷ 

ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ.  

ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʝʢʪʥʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʚ ʨʘʟʳ ʫʩʢʦʨʠʪ ʠ ʫʣʫʯʰʠʪ ʨʘʙʦʪʫ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ. ʊʘʢ ʢʘʢ ʢʘʞʜʳʡ ʩʦʪʨʫʜʥʠʢ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʘʝʪ ʟʘ ʩʚʦʠʤ ʇʂ, ʪʦ ʢʫʜʘ ʫʜʦʙʥʝʝ ʙʳʣʦ ʙʳ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʝʤʫ 

ʥʝʦʙʭʦʜʠʤʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. ʕʬʬʝʢʪʠʚʥʦ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʙʳ ʜʦʩʪʫʧ ʢʘʞʜʦʛʦ ʠʥʞʝʥʝʨʘ ʢ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʩʦ ʩʚʦʝʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʪʦ ʝʩʪʴ ʫʜʘʣʸʥʥʦ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʤʘʣʦʡ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ  

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʜʠʥʘʤʠʯʥʦʛʦ ʘʨʭʠʚʘ ʯʝʨʪʝʞʝʡ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʙʦʪʫ ʩ ʜʚʫʤʷ ʪʠʧʘʤʠ ʜʦʢʫʤʝʥʪʘʮʠʠ: ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠ ʧʨʦʝʢʪʥʦʡ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ: 

- ʭʨʘʥʝʥʠʝ ʚʩʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʝʜʠʥʦʤ ʩʝʨʚʝʨʝ, ʜʠʩʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

- ʦʨʛʘʥʠʟʘʮʠʠ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

- ʦʨʛʘʥʠʟʘʮʠʠ ʫʜʘʣʸʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

- ʧʣʘʥʦʚʘʷ ʘʢʪʫʘʣʠʟʘʮʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

- ʩʦʟʜʘʥʠʝ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ; 

- ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʫʥʠʬʠʢʘʮʠʷ ʚʩʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

- ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʘʟʥʦʛʦ ʪʠʧʘ ʟʘʧʨʦʩʦʚ ʢ ʭʨʘʥʠʤʳʤ ʜʘʥʥʳʤ; 

 

ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʦʩʪʨʦʝʥʘ ʤʥʝʤʦʩʭʝʤʘ çʢʘʢ ʙʫʜʝʪè (ʈʠʩ. 2). 

ɺ ʵʪʦʡ ʤʦʜʝʣʠ ʧʦʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. ɹʣʘʛʦʜʘʨʷ ʀʉ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʦʝʢʪʥʦʛʦ ʦʪʜʝʣʘ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʠʥʞʝʥʝʨʳ ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ 

ʠʤʝʶʪ ʜʠʥʘʤʠʯʥʳʡ ʜʦʩʪʫʧ ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺʩʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ: ʧʨʦʝʢʪʥʘʷ, ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʘʷ- ʭʨʘʥʠʪʩʷ ʚ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʜʫʙʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʧʦʪʝʨʶ ʠʥʬʦʨʤʘʮʠʠ, ʝʸ ʫʪʝʯʢʫ, ʠʩʢʣʶʯʘʝʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʯʝʨʝʜʠ ʥʘ ʜʦʢʫʤʝʥʪʘʮʠʶ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ 

ʩʨʝʜʩʪʚʘ ɿɸʆ çʅʝʬʪʝʭʠʤʦʙʦʨʫʜʦʚʘʥʠʝè ʟʘ ʩʯʸʪ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʝʡ ʠ ʥʘʢʣʘʜʥʳʭ 

ʨʘʩʭʦʜʦʚ ʥʘ ʭʨʘʥʝʥʠʝ ʙʫʤʘʞʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʊʘʢ ʞʝ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʀʉ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʜʘʣʸʥʥʳʡ ʜʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʥʦʨʤʘʪʠʚʥʦ-

ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʊʝʧʝʨʴ, ʧʦ ʩʫʪʠ, ʘʨʭʠʚ-ʵʪʦ ʠ ʝʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʘ ʘʨʭʠʚʘʨʠʫʩ 

ʩʪʘʥʦʚʠʪʩʷ ʩʠʩʪʝʤʥʳʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʜʘʥʥʦʡ ʀʉ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʶʪ ʪʨʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʘ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʧʨʦʝʢʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʨʭʠʚʘ: ʩʠʩʪʝʤʘ ɽ1 

ɽʚʬʨʘʪ, ʉʠʩʪʝʤʘ ʂʦʜ-ʘʨʭʠʚ, ʩʠʩʪʝʤʘ TDMS. ɺʩʝ ʵʪʠ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʧʣʘʪʥʳʤʠ, 

ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʛʦʜʘ ʣʠʮʝʥʟʠʠ- 10 ʪʳʩ. ʨʫʙʣʝʡ. ɺʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʠʤʝʶʪ çʣʠʰʥʠʝè ʤʦʜʫʣʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʬʫʥʢʮʠʠ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ɼʣʷ ʤʘʣʦʡ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʪʨʝʙʫʝʪʩʷ ʧʦʣʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʪʘʢ ʢʘʢ ʵʪʦ ʫʩʣʦʞʥʷʝʪ ʨʘʙʦʪʫ ʤʘʣʦʛʦ 

ʰʪʘʪʘ ʩʦʪʨʫʜʥʠʢʦʚ. ɼʣʷ ʤʘʣʦʡ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʘʞʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   29 

 

ʙʫʤʘʞʥʳʡ ʘʨʭʠʚ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʥʦʛʦ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘʰʘ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

-ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦʡ; 

-ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʝʢʪʨʦʥʥʳʡ ʘʨʭʠʚ ʧʨʦʝʢʪʥʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦ-

ʩʧʨʘʚʦʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

-ʫ ʩʠʩʪʝʤʳ ʦʪʩʫʪʩʪʚʫʶʪ ʣʠʰʥʠʝ ʤʦʜʫʣʠ; 

-ʩʠʩʪʝʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʭʨʘʥʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʬʦʨʤʘʪʘʭ dwg, cdw; 

-ʩʠʩʪʝʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʙʨʘʱʝʥʠʝ ʢ ʭʨʘʥʠʤʳʤ ʜʦʢʫʤʝʥʪʘʤ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ 

ʚʳʟʦʚʘ ʧʨʦʮʝʜʫʨ. 

 

 
ʈʠʩ.2. ʄʥʝʤʦʩʭʝʤʘ çʢʘʢ ʙʫʜʝʪè 

 

 

ʉʠʩʪʝʤʘ ʜʠʥʘʤʠʯʥʦʛʦ ʘʨʭʠʚʘ ʯʝʨʪʝʞʝʡ ʧʨʦʝʢʪʠʨʦʚʘʣʘʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʨʝʜʝ 

Architect enterprise: ʙʳʣʠ ʩʦʟʜʘʥʳ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʤʦʜʝʣʠ ʙʘʟ ʜʘʥʥʳʭ, ʤʦʜʝʣʠ 

ʜʘʥʥʳʭ ʠ ʪʜ.  

ʉʘʤ ʘʨʭʠʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʘʟʫ ʜʘʥʥʳʭ ʩ ʪʘʙʣʠʮʘʤʠ, ʩʚʷʟʷʤʠ, ʟʘʧʨʦʩʘʤʠ, 

ʨʝʞʠʤʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ɹɼ), ʩʦʟʜʘʥʥʫʶ ʚ ʧʨʦʛʨʘʤʤʝ MySQL. ɹɼ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʩʝʨʚʝʨʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʤ ʩʦʙʦʡ ʦʪʜʝʣʴʥʦ ʚʳʜʝʣʝʥʥʫʶ ʤʘʰʠʥʫ, ʩ ʜʠʩʢʦʚʳʤʠ 

ʥʘʢʦʧʠʪʝʣʷʤʠ ʙʦʣʝʝ 3 ʊʙ ʚ ʩʫʤʤʝ. ʂ ʙʘʟʝ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʨʘʱʝʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʦ ʥʘʧʠʩʘʥʥʫʶ ʧʨʦʛʨʘʤʤʫ-ʦʙʦʣʦʯʢʫ. ʇʨʦʛʨʘʤʤʘ-ʦʙʦʣʦʯʢʘ 

ʩʦʟʜʘʥʘ ʚ Delphi, ʠʤʝʝʪ ʥʘʛʣʷʜʥʳʡ ʠ ʧʨʦʩʪʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ. ʀʥʪʝʨʬʝʡʩ 

ʧʦʟʚʦʣʷʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʚ ʩʠʩʪʝʤʝ, ʚʦʡʪʠ ʚ ʩʠʩʪʝʤʫ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʦʪʢʨʳʚʘʪʴ ʠ ʯʠʪʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʢʫʤʝʥʪʳ. ʇʨʦʛʨʘʤʤʘ-

ʦʙʦʣʦʯʢʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʞʝ ʩʠʩʪʝʤʳ ʧʨʦʠʩʭʦʜʠʪ ʚ 

MySQL.  

ʇʦʨʷʜʦʢ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʝ (ʨʠʩ.3) 

çʈʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʜʠʥʘʤʠʯʥʦʛʦ ʘʨʭʠʚʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠè. 



30  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

 
ʈʠʩ.3. ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ çʈʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʜʠʥʘʤʠʯʥʦʛʦ ʘʨʭʠʚʘ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠè. 

ʅʘʰʘ ʩʠʩʪʝʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʫʜʘʣʸʥʥʦʛʦ ʜʦʩʪʫʧʘ. ʊʘʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè, ʛʜʝ ʢʣʠʝʥʪ - ʵʪʦ ʤʘʰʠʥʘ, ʩ ʧʨʦʛʨʘʤʤʦʡ-

ʦʙʦʣʦʯʢʦʡ, ʦʙʨʘʱʘʶʱʝʡʩʷ ʢ ʩʝʨʚʝʨʫ,  ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʘ ɹɼ.  

ʆʞʠʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʦʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ: 

1. ʋʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ; 

2. ʋʚʝʣʠʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʦʝʢʪʦʚ; 

3. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ; 

4. ɿʘʱʠʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ; 

5. ʇʨʠʚʣʝʯʝʥʠʝ ʥʦʚʦʡ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʝʢʪʥʦʛʦ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ.  
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e-mail: pbipbipbi@rambler.ru 
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ʈɸɿʈɸɹʆʊʂɸ ʄɽʊʆɼʆɺ ʀ ʉʈɽɼʉʊɺ ʀʄʀʊɸʎʀʆʅʅʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ  

ɻɸɿʆʊʋʈɹʀʅʅʓʍ ɼɺʀɻɸʊɽʃɽʁ (ʀ ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʋʉʊɸʅʆɺʆʂ                       

ʅɸ ʀʍ ʆʉʅʆɺɽ) ʀ ʀʍ ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ                                                                            

ʉ ɺʆɿʄʆɾʅʆʉʊʔʖ ʄʅʆɻʆʂʈʀʊɽʈʀɸʃʔʅʆʁ                           

ʇɸʈɸʄɽʊʈʀʏɽʉʂʆʁ ʆʇʊʀʄʀɿɸʎʀʀ                                                                                  

ʅɸ ʕʊɸʇɽ ʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ 

 
ɸʭʤʝʜʟʷʥʦʚ ɼ. ɸ., ʂʠʰʘʣʦʚ ɸ. ɽ., ʄʘʨʢʠʥʘ ʂ. ɺ. 

 
ɺʚʝʜʝʥʠʝ 

ʉʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʠʘʮʠʦʥʥʳʭ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ (ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʫʩʪʘʥʦʚʦʢ ʥʘ ʠʭ ʦʩʥʦʚʝ) ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ, ʨʘʟʤʝʨʥʦʩʪʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ï 

ʵʪʦ ʩʣʦʞʥʘʷ, ʢʦʤʧʣʝʢʩʥʘʷ ʟʘʜʘʯʘ, ʩʦʯʝʪʘʶʱʘʷ ʚ ʩʝʙʝ ʜʦʩʪʠʞʝʥʠʷ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʧʦ ʦʧʳʪʫ ʨʦʩʩʠʡʩʢʠʭ 

ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʠʘʜʚʠʛʘʪʝʣʝʩʪʨʦʠʪʝʣʴʥʳʭ ʬʠʨʤ) ʩʧʦʩʦʙʥʳ ʫʧʨʦʩʪʠʪʴ, ʫʩʢʦʨʠʪʴ ʠ 

ʫʜʝʰʝʚʠʪʴ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʠʟʜʝʣʠʡ. ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ 

ʘʚʠʘʮʠʦʥʥʳʭ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ (ɻʊɼ), ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ 

(ɻʊʕʋ) ʠ ʠʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʉɸʋ), ʢʦʥʪʨʦʣʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʚʥʝʜʨʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʟʜʝʣʠʷ ʠ ʝʛʦ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʦʠʩʢʘ ʧʨʦʝʢʪʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʝʜʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

 

ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ɻʊɼ (ɻʊʕʋ) ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʅʀʃ ʉɸʇʈ-ɼ ʢʘʬʝʜʨʳ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʌɻɹʆʋ ɺʇʆ 

ʋɻɸʊʋ ʩʠʩʪʝʤʘ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʉʀʄ) DVIGwp ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʘʚʠʘʮʠʦʥʥʳʭ ɻʊɼ (ʠ ɻʊʕʋ ʥʘ ʠʭ ʙʘʟʝ) ʥʘ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʠ 

ʥʝʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʘʭ ʚ ʪʝʨʤʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ [1]. 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʚʠʘʮʠʦʥʥʳʭ ɻʊɼ (ʠ ɻʊʕʋ ʥʘ ʠʭ ʙʘʟʝ) ʩʦʚʤʝʩʪʥʦ ʩ ʠʭ 

ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʥʪʨʦʣʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ, ʥʘ ʙʘʟʝ ʉʀʄ DVIGwp ʚ ʉʀʄ 

DVIG_OTLADKA [ 2], ʨʘʟʨʘʙʦʪʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʫʟʣʦʚ ʜʚʠʛʘʪʝʣʷ, ʵʣʝʤʝʥʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ (ʘʚʪʦʤʘʪʠʢʠ) ʠ ʢʦʥʪʨʦʣʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʤʦʜʝʣʠʨʦʚʘʪʴ, ʠʩʩʣʝʜʦʚʘʪʴ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ɻʊɼ ʧʨʦʠʟʚʦʣʴʥʳʭ ʩʭʝʤ ʩʦʚʤʝʩʪʥʦ ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʦʝʢʪʥʦ-ʜʦʚʦʜʦʯʥʳʝ 

ʟʘʜʘʯ [3]. 

ʇʦʵʣʝʤʝʥʪʥʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʚʠʛʘʪʝʣʷ 

ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʥʘ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʠ ʥʝʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʘʭ 

ʨʘʙʦʪʳ ʦʪ ʟʘʧʫʩʢʘ ʜʦ ʨʝʞʠʤʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʷʛʠ (ʤʦʱʥʦʩʪʠ) ʚʦ ʚʩʝʡ ʦʙʣʘʩʪʠ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ʩʦʚʤʝʩʪʥʦ ʩ ʵʣʝʤʝʥʪʘʤʠ ʛʠʜʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʥʪʨʦʣʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ [4]. ɺʦʟʨʘʩʪʘʶʱʘʷ ʤʦʱʥʦʩʪʴ 

ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʙʦʨʪʫ) ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʥʘʜʝʞʥʦʩʪʠ, 

ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʨʝʩʫʨʩʘ, ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʵʣʝʤʝʥʪʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʚ ʧʨʦʛʨʘʤʤʥʦ-ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ, ʢʦʥʪʨʦʣʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ.  

ʉʫʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʠ 

ʥʝʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ɻʊɼ (ɻʊʕʋ) ʧʨʦʠʟʚʦʣʴʥʳʭ ʩʭʝʤ ʩʦʚʤʝʩʪʥʦ ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʘʚʪʦʤʘʪʠʢʠ (ʩʠʩʪʝʤʘ ʦʪʢʣʶʯʝʥʠʷ ʦʭʣʘʞʜʝʥʠʷ ʪʫʨʙʠʥʳ, ʧʨʦʪʠʚʦʧʦʤʧʘʞʥʘʷ 

ʩʠʩʪʝʤʘ, ʩʠʩʪʝʤʘ ʨʦʟʞʠʛʘ, ʩʠʩʪʝʤʘ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʢʪʠʚʥʳʤ 

ʩʦʧʣʦʤ ʠ ʪ.ʜ.) ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʦʚ [1, 2]: 



32  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

1) ʤʦʜʫʣʴʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ: ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʜʚʠʛʘʪʝʣʷ (ʫʩʪʘʥʦʚʢʠ) ʩ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʵʣʝʤʝʥʪʘʤʠ ʢʦʥʪʨʦʣʷ ʠʟ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ ʤʦʜʫʣʝʡ 

(ʨʠʩ. 1) ï ʤʦʜʝʣʝʡ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʉʕ) ʜʚʠʛʘʪʝʣʷ (ʚʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, 

ʢʦʤʧʨʝʩʩʦʨ, ʢʘʤʝʨʘ ʩʛʦʨʘʥʠʷ, ʪʫʨʙʠʥʘ, ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ, ʦʪʙʦʨ ʚʦʟʜʫʭʘ, ʧʦʪʨʝʙʠʪʝʣʴ 

ʤʦʱʥʦʩʪʠ ʠ ʪ.ʜ.), ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʦʚ ʉɸʋ (ʨʝʛʫʣʷʪʦʨʳ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, 

ʜʘʪʯʠʢʠ ʠ ʪ.ʜ.) ï ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ɻʊɼ ʧʨʦʠʟʚʦʣʴʥʳʭ 

ʩʭʝʤ ʠ ʦʧʠʩʳʚʘʪʴ ʠʭ ʘʚʪʦʤʘʪʠʢʫ; 

2) ʝʜʠʥʘʷ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʫʣʝʡ (ʤʦʜʝʣʝʡ ʉʕ) ʜʚʠʛʘʪʝʣʷ ʠ ʝʛʦ ʘʚʪʦʤʘʪʠʢʠ: 

ʟʘʜʘʥʠʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘʣʛʦʨʠʪʤʘ ʨʘʩʯʝʪʘ ʠ ʧʦʣʫʯʝʥʠʝ ʚʳʭʦʜʥʳʭ 

ʜʘʥʥʳʭ (ʨʠʩ. 2); ʧʨʠ ʵʪʦʤ ʧʨʝʜʣʦʞʝʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʤʝʪʦʜ ʩʝʪʝʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʚʟʘʠʤʦʩʚʷʟʠ ʧʘʨʘʤʝʪʨʦʚ, ʚ ʚʠʜʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʘ, ʛʜʝ ʨʝʙʨʘ ʷʚʣʷʶʪʩʷ 

ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʬʫʥʢʮʠʷʤʠ ʚʣʠʷʥʠʷ, ʚʝʨʰʠʥʳ ï ʨʝʢʫʨʨʝʥʪʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ 

ʩʦʩʪʦʠʪ  ʘʣʛʦʨʠʪʤ ʉʕ [5]; 

 

 
ʈʠʩ. 1. ʄʦʜʫʣʴʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʠ ʟʘʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ 

 

 
ʈʠʩ. 2. ɽʜʠʥʘʷ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʫʣʝʡ (ʉʕ) 

 

3) ʚʳʧʦʣʥʝʥʠʝ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ (ʚʝʱʝʩʪʚʘ, ʵʥʝʨʛʠʠ, ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʠ ʪ.ʜ.) 

ʟʘ ʩʯʝʪ ʟʘʜʘʥʠʷ ʚ ʤʦʜʝʣʷʭ ʉʕ ʩʧʝʮʠʘʣʴʥʳʭ çʧʦʨʪʦʚè ʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʠʧʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ (ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ, ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠ ʪ. ʜ.), ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   33 

 

ʬʦʨʤʠʨʫʝʤʳʝ ʠʟ ʤʦʜʝʣʝʡ ʉʕ ʤʦʜʝʣʠ ɻʊɼ ʠ ʠʭ ʉɸʋ ʪʦʞʝ ʠʟʦʙʨʘʞʘʶʪʩʷ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʛʨʘʬʘʤʠ; 

4) ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʘʨʠʘʮʠʠ ʫʯʝʪʘ ʚ ʤʦʜʝʣʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ: 

ʧʨʠʥʮʠʧ ʧʦʟʚʦʣʷʝʪ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʯʝʪʘ 

ʠʣʠ ʫʪʦʯʥʝʥʠʷ ʥʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʠʟʤʝʥʷʪʴ ʘʣʛʦʨʠʪʤʳ ʨʘʩʯʝʪʘ ʤʦʜʫʣʝʡ ʜʚʠʛʘʪʝʣʷ ʠʣʠ 

ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʭʝʤʳ ʜʚʠʛʘʪʝʣʷ, ʦʪ ʫʩʣʦʚʠʡ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ, 

ʦʪ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʜʠʥʘʤʠʢʝ ʜʚʠʛʘʪʝʣʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ, ʦʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʢʦʥʢʨʝʪʥʳʭ ɻʊɼ, ʧʨʠ ʵʪʦʤ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

(ʬʫʥʢʮʠʠ) ʤʦʜʝʣʠ ʜʦʙʘʚʣʷʶʪʩʷ ʢ ʩʪʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ ʥʝʟʘʚʠʩʠʤʦ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʨʝʙʨʘ ʠ ʚʝʨʰʠʥʳ ʚ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʛʨʘʬʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʨʝʢʫʨʨʝʥʪʥʳʝ ʦʧʝʨʘʪʦʨʳ, ʥʝ ʠʟʤʝʥʷʷ ʨʘʥʝʝ ʦʪʣʘʞʝʥʥʫʶ ʠ ʦʪʪʝʩʪʠʨʦʚʘʥʥʫʶ ʯʘʩʪʴ 

ʘʣʛʦʨʠʪʤʘ ʉʕ;  

5) ʨʝʰʝʥʠʝ ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʨʦʝʢʪʥʦ-ʜʦʚʦʜʦʯʥʳʭ ʟʘʜʘʯ ʧʫʪʝʤ ʟʘʜʘʥʠʷ ʫʩʣʦʚʠʡ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ: ʜʣʷ ʣʶʙʦʡ ʟʘʜʘʯʠ ʚ çʟʘʢʦʥʝ ʨʘʩʯʝʪʘè ʩʨʝʜʠ ʧʘʨʘʤʝʪʨʦʚ ʉʕ ʫʢʘʟʳʚʘʶʪʩʷ 

ʬʫʥʢʮʠʠ ʮʝʣʠ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʧʦʜʜʝʨʞʠʚʘʝʤʳʝè ʧʘʨʘʤʝʪʨʳ ʠʣʠ ʢʦʤʧʣʝʢʩʳ (ʚ ʪ.ʯ. 

ʧʘʨʘʤʝʪʨʳ ʠ ʟʘʢʦʥʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʟʘʢʦʥʳ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʜʨʫʛʠʭ 

ʫʩʣʦʚʠʡ) ʠ ʚʘʨʴʠʨʫʝʤʳʝ ʚʝʣʠʯʠʥʳ (ʢʦʥʩʪʘʥʪʳ ʠʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʟʣʦʚ ʜʚʠʛʘʪʝʣʷ, 

ʨʝʛʫʣʷʪʦʨʦʚ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʉɸʋ, ʜʘʪʯʠʢʦʚ ʠ ʪ.ʜ.), ʟʘ ʩʯʝʪ ʚʘʨʠʘʮʠʠ ʠ 

ʪʘʙʫʣʷʮʠʠ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʠ ʮʝʣʠ (ʨʠʩ. 3). ɺʳʧʦʣʥʝʥʠʝ ʟʘʢʦʥʦʚ 

ʨʘʩʯʝʪʘ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʝʰʘʪʝʣʷ (ʧʨʦʮʝʩʩʦʨʘ ʉʀʄ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 

ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ï ʦʩʪʘʥʦʚ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʢʘʞʜʳʡ 

çʧʦʜʜʝʨʞʠʚʘʝʤʳʡè ʧʘʨʘʤʝʪʨ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʩ ʟʘʜʘʥʥʦʡ ʜʣʷ ʥʝʛʦ             

ʪʦʯʥʦʩʪʴʶ [6].  

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 3. ɿʘʜʘʥʠʝ ʫʩʣʦʚʠʡ ʘʥʘʣʠʟʘ ʚ ʉʀʄ DVIG_OTLADKA  

 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʠʥʮʠʧʳ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʩʦʟʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʉʀʄ) DVIG_OTLADKA, ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 4. 

 



34  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

 
ʈʠʩ. 4. ʉʪʨʫʢʪʫʨʘ ʉʀʄ DVIG_OTLADKA  

 

ʇʨʠʤʝʥʷʝʤʳʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ  ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʠ 

ʥʝʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʝʡ ʠ ʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʶʯʘʝʪ [1, 3]: 

1) ʙʠʙʣʠʦʪʝʢʫ ʤʦʜʝʣʝʡ ʉʕ ɻʊɼ (ʚʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʤʧʨʝʩʩʦʨ, ʢʘʤʝʨʘ ʩʛʦʨʘʥʠʷ, 

ʪʫʨʙʠʥʘ, ʩʦʧʣʦ, ʚʳʭʣʦʧʥʦʡ ʧʘʪʨʫʙʦʢ, ʩʤʝʩʠʪʝʣʴ, ʨʘʟʜʝʣʠʪʝʣʴ, ʧʝʨʝʭʦʜʥʳʡ ʢʘʥʘʣ, 

ʧʫʩʢʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʬʦʨʩʘʞʥʘʷ ʢʘʤʝʨʘ ʩʛʦʨʘʥʠʷ ʠ ʪ.ʜ.) ʠ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

(ʨʝʛʫʣʷʪʦʨʳ, ʜʘʪʯʠʢʠ ʠ ʪ.ʜ.) (ʨʠʩ. 1); 

2) ʧʨʝʧʨʦʮʝʩʩʦʨ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʪʝʟ ʤʦʜʝʣʠ (ʩʪʨʫʢʪʫʨʥʳʡ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ), 

ʫʢʘʟʘʥʠʝ ʪʝʨʤʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ, ʤʝʭʘʥʠʯʝʩʢʠʭ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠ ʜʨ. ʩʚʷʟʝʡ 

(ʪʨʘʩʩʠʨʦʚʢʘ ʧʦʪʦʢʦʚ), ʟʘʜʘʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʉʕ, ʟʘʜʘʥʠʝ 

ʫʩʣʦʚʠʡ, ʨʝʘʣʠʟʫʶʱʠʭ ʟʘʜʘʥʥʫʶ ʧʨʦʝʢʪʥʦ-ʜʦʚʦʜʦʯʥʫʶ ʟʘʜʘʯʫ (ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ 

ʧʦʩʪʨʦʝʥʠʝ çʟʘʢʦʥʘ ʨʘʩʯʝʪʘè) ʚ ʚʠʜʝ ʫʩʣʦʚʠʡ ʜʣʷ ʟʘʜʘʯʠ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʛʦ, 

ʤʥʦʛʦʨʝʞʠʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ (ʠʣʠ) ʩʠʥʪʝʟʘ ʩ ʪʘʙʫʣʷʮʠʝʡ ʧʘʨʘʤʝʪʨʦʚ ï ʜʣʷ ʨʝʰʘʪʝʣʷ 

(ʧʨʦʮʝʩʩʦʨʘ) ʉʀʄ; 

3) ʧʨʦʮʝʩʩʦʨ (ʨʝʰʘʪʝʣʴ ʉʀʄ) ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʘʢʪʠʚʠʟʘʮʠʶ 

ʤʦʜʝʣʝʡ ʉʕ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʘʪʨʠʮʝʡ ʠʥʮʠʜʝʥʪʥʦʩʪʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʘ (ʩ ʫʯʝʪʦʤ 

ʪʨʘʩʩʠʨʦʚʢʠ ʧʦʪʦʢʦʚ ï ʩʚʷʟʝʡ ʉʕ), ʫʧʨʘʚʣʝʥʠʝ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʨʝʛʫʣʷʪʦʨʦʤ ʚ ʉɸʋ) 

ʜʚʠʞʝʥʠʝʤ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ ʦʪ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʢ ʨʝʰʝʥʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʤ ʨʘʩʯʝʪʘ (ʟʘ ʩʯʝʪ ʚʘʨʠʘʮʠʠ ʫʢʘʟʘʥʥʳʭ ʚʘʨʴʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨʠʚʝʜʝʥʠʷ 

çʧʦʜʜʝʨʞʠʚʘʝʤʳʭè ʧʘʨʘʤʝʪʨʦʚ ʚ ʟʘʜʘʥʥʳʝ ʦʙʣʘʩʪʠ ʩ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ). ɺ ʧʨʦʮʝʩʩʦʨʝ 

ʠʤʝʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ (ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ 

ʅʴʁʪʦʥʘ, ʘ ʜʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ï ʤʝʪʦʜ ʕʡʣʝʨʘ ʠʣʠ ʈʫʥʛʝ-ʂʫʪʪʘ, ʜʣʷ ʫʯʝʪʘ 

ʥʘʢʣʘʜʳʚʘʝʤʳʭ ʛʨʘʥʠʮ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʰʪʨʘʬʥʳʭ ʬʫʥʢʮʠʡ);  

4) ʧʦʩʪʧʨʦʮʝʩʩʦʨ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʚ 

ʪ. ʯ. ʚ ʬʦʨʤʘʪʘʭ ʦʙʤʝʥʘ ʩ ʜʨʫʛʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ;  

5) ʘʨʭʠʚ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʙʠʙʣʠʦʪʝʢ ʤʦʜʝʣʝʡ ɻʊɼ ʠ  ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʉʕ;  

6) ʨʝʜʘʢʪʦʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʉʕ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʜʘʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʜʦʩʪʫʧ ʢ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʉʕ (ʵʣʝʤʝʥʪʦʚ ɻʊɼ, ʠʭ ʉɸʋ) ʚ ʪʘʙʣʠʯʥʦʤ, ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ, ʟʘʜʘʥʠʝ ʚ 

ʚʠʜʝ ʬʘʡʣʦʚ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ.  

 

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ  ɻʊɼ (ɻʊʕʋ) ʩʦʚʤʝʩʪʥʦ ʩ ʉɸʋ 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʘʚʪʦʨʘʤʠ ʉʀʄ DVIG_OTLADKA ʟʘ ʩʯʸʪ ʩʦʯʝʪʘʥʠʡ ʨʘʟʣʠʯʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʉʕ ʘʚʠʘʮʠʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩʧʦʩʦʙʥʘ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʝ ʪʠʧʳ 

ɻʊɼ (ʠ ɻʊʕʋ ʥʘ ʠʭ ʦʩʥʦʚʝ) ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ, ʨʘʟʤʝʨʥʦʩʪʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

[7]. ɿʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʛʦ ʥʘʙʦʨʘ ʤʦʜʫʣʝʡ ʦʧʠʩʳʚʘʶʱʠʭ 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   35 

 

ʨʘʟʣʠʯʥʳʝ ʉʕ ʘʚʪʦʤʘʪʠʢʠ (ʥʘʧʨʠʤʝʨ, ʉʕ çʈʋɼè, çʅʘʩʦʩ-ʨʝʛʫʣʷʪʦʨè, çɼʘʪʯʠʢè, 

çʆʛʨʘʥʠʯʠʪʝʣʴ ʧʨʝʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʤʝʭʘʥʠʯʝʩʢʠʡ)è, çʆʛʨʘʥʠʯʠʪʝʣʴ ʧʨʝʜʝʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ (ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʡ)è, çʈʝʛʫʣʷʪʦʨ ʦʭʣʘʞʜʝʥʠʷ ʪʫʨʙʠʥʳè, çʈʝʛʫʣʷʪʦʨ ʇʠʊ (ʧʦ 

ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ)è, çʈʝʛʫʣʷʪʦʨ ʇʠʊ (ʧʦ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ)è, çʆʛʥʝʚʘʷ 

ʜʦʨʦʞʢʘè, çʈʝʛʫʣʷʪʦʨ ʬʦʨʩʘʞʥʦʛʦ ʪʦʧʣʠʚʘè ʠ ʪ.ʧ.), ʨʘʟʣʠʯʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ ʢʘʞʜʦʛʦ 

ʦʪʜʝʣʴʥʦʛʦ ʉʕ (ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ʝʛʦ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ) ʤʦʞʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʢʦʥʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʛʨʘʤʤʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ [8].  

ʉʕ çʈʋɼè ʠʤʠʪʠʨʫʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʜʚʠʛʘʪʝʣʴ ʣʸʪʯʠʢʘ ʠʣʠ ʦʧʝʨʘʪʦʨʘ ʩʪʝʥʜʘ ʧʨʠ 

ʧʦʤʦʱʠ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʫʩʪʘʥʦʚʢʠ ʨʫʢʦʷʪʢʠ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ (
ʈʋɼa ). ɼʣʷ ʫʜʦʙʩʪʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʥʦʤʝʥʢʣʘʪʫʨʳ ʉʕ ʘʚʪʦʤʘʪʠʢʠ ʉʕ çʈʋɼè ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ çɻʠʜʨʦʟʘʤʝʜʣʠʪʝʣʴè,  ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʫʩʪʘʥʦʚʢʠ ʈʋɼ 

(ʜʣʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʠ ʠʟʙʝʛʘʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ 

ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʜʚʠʛʘʪʝʣʝʤ). ʆʛʨʘʥʠʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʫʩʪʘʥʦʚʢʠ ʈʋɼ ʚʦ ʚʨʝʤʝʥʠ 

ʟʘʜʘʸʪʩʷ ʚʦ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʉʕ.  

ʆʩʥʦʚʥʦʡ ʵʣʝʤʝʥʪ ʘʚʪʦʤʘʪʠʢʠ, ʫʧʨʘʚʣʷʶʱʠʡ ʦʜʥʠʤ ʠʟ ʨʝʛʫʣʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʝʤ ʥʘ ʚʩʝʭ ʪʠʧʘʭ ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ ɻʊɼ ï ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ ʚ ʢʘʤʝʨʝ 

ʩʛʦʨʘʥʠʷ ï ʥʘʩʦʩ-ʨʝʛʫʣʷʪʦʨ, ʨʘʙʦʪʘ ʢʦʪʦʨʦʛʦ ʠʤʠʪʠʨʫʝʪʩʷ ʉʕ çʅʘʩʦʩ-ʨʝʛʫʣʷʪʦʨè. 

ɺʭʦʜʥʳʝ ʧʦʪʦʢʠ ʉʕ çʅʘʩʦʩ-ʨʝʛʫʣʷʪʦʨè: ʤʝʭʘʥʠʯʝʩʢʠʡ (ʧʦ ʢʦʪʦʨʦʤʫ ʧʝʨʝʜʘʸʪʩʷ ʟʥʘʯʝʥʠʝ 

ʧʨʠʚʝʜʝʥʥʦʡ ʠʣʠ ʬʠʟʠʯʝʩʢʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʪʝʢn , ʧʦ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʚʠʛʘʪʝʣʷ); ʜʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʘ, ʧʦ ʦʜʥʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʧʝʨʝʜʘʸʪʩʷ 

ʟʥʘʯʝʥʠʝ 
ʈʋɼa  ʠʟ ʉʕ çʈʋɼè, ʧʦ ʜʨʫʛʦʤʫ ʧʝʨʝʜʘʸʪʩʷ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠʟ ʉʕ 

çʂʘʤʝʨʘ ʩʛʦʨʘʥʠʷè (ʨʠʩ. 5). ʇʦ ʚʳʭʦʜʥʦʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʧʦʪʦʢʫ ʧʝʨʝʜʘʸʪʩʷ ʟʥʘʯʝʥʠʝ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 
ʨʝʛ ʪG , ʨʘʩʩʯʠʪʘʥʥʦʝ ʉʕ. 

ʉʕ çʅʘʩʦʩ-ʨʝʛʫʣʷʪʦʨè ʧʦ ʟʥʘʯʝʥʠʶ 
ʈʋɼa  ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʨʦʪʦʨʘ 
ʨʝʛn , ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʟʘʪʝʤ, ʧʦ 

ʟʥʘʯʝʥʠʶ 
ʪʝʢʪG  ʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʪʝʢn   (ʧʨʠʰʝʜʰʠʤ ʧʦ ʚʭʦʜʥʳʤ ʧʦʪʦʢʘʤ) ʧʦ 

ʬʦʨʤʫʣʝ (1) ʦʧʨʝʜʝʣʷʝʪ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 
ʨʝʛ ʪG  (ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ), ʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʜʘʸʪʩʷ ʧʦ ʚʳʭʦʜʥʦʤʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʧʦʪʦʢʫ [9, 10]: 

                                                   
ʪʝʢ

ʨʝʛ

ʪʝʢʪʨʝʛ ʪ
n

n
GG =  .                         (1) 

 ʉʕ çʅʘʩʦʩ-ʨʝʛʫʣʷʪʦʨè ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ (ʠʣʠ ʧʨʠʚʝʜʸʥʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ).  

ʉʦʦʪʚʝʪʩʪʚʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʠ ʫʛʣʘ ʫʩʪʘʥʦʚʢʠ ʈʋɼ ʟʘʜʘʸʪʩʷ ʨʝʘʣʴʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʜʚʠʛʘʪʝʣʷ ʠʣʠ ʬʫʥʢʮʠʝʡ ʦʪ 
ʈʋɼa  ʩ ʢʦʨʨʝʢʮʠʝʡ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʚʭʦʜʝ 

ʚ ʜʚʠʛʘʪʝʣʴ: ( )ʅʈʋɼ,Tfn a=  ʠʣʠ ( )ʅʈʋɼʧʨ ,Tfn a= . 

ɼʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ (ʥʘ ʨʝʞʠʤʘʭ ʤʘʣʦʛʦ ʛʘʟʘ, ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʨʘʩʧʳʣʘ ʪʦʧʣʠʚʘ) ʚ ʉʕ çʅʘʩʦʩ-ʨʝʛʫʣʷʪʦʨè ʧʨʝʜʫʩʤʦʪʨʝʥ 

ʚʭʦʜʥʦʡ ʧʘʨʘʤʝʪʨ çʅʠʞʥʠʡ ʫʧʦʨ (ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ)è, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ ʧʨʠ ʣʶʙʳʭ ʚʥʝʰʥʠʭ 

ʧʘʨʘʤʝʪʨʘʭ. 

ʅʘ ʨʠʩ. 5 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʦʜʥʦʚʘʣʴʥʦʛʦ ɻʊɼ ʚ ʉʀʄ DVIG_OTLADKA. ɺ ʥʝʡ ʧʨʠ 

ʧʦʤʦʱʠ ʥʘʙʦʨʘ ʉʕ, ʦʧʠʩʳʚʘʶʱʠʭ ʵʣʝʤʝʥʪʳ ʉɸʋ, ʨʝʘʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʳ: 

ʧʦʜʜʝʨʞʘʥʠʝ ʨʝʞʠʤʘ (ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ) ʥʘʩʦʩʦʤ-ʨʝʛʫʣʷʪʦʨʦʤ, ʦʛʨʘʥʠʯʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ, ʦʛʨʘʥʠʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʦʚ 

ʟʘ ʪʫʨʙʠʥʦʡ, ʦʪʢʣʶʯʝʥʠʝ ʦʭʣʘʞʜʝʥʠʷ ʪʫʨʙʠʥʳ ʥʘ ʜʨʦʩʩʝʣʴʥʳʭ ʨʝʞʠʤʘʭ [9]. 

 



36  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

 
ʈʠʩ. 5. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʊʈɼ ʩ ʵʣʝʤʝʥʪʘʤʠ ʘʚʪʦʤʘʪʠʢʠ 

ʚ ʩʠʩʪʝʤʝ DVIG_OTLADKA, 

ʛʜʝ 1 ï ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ;   2 ï ʚʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 3 ï ʢʦʤʧʨʝʩʩʦʨ; 4 ï ʦʪʙʦʨ ʛʘʟʘ; 

5 ï ʢʘʤʝʨʘ ʩʛʦʨʘʥʠʷ; 6 ï ʪʫʨʙʠʥʘ; 7 ï ʜʘʪʯʠʢ 1; 8 ï ʜʘʪʯʠʢ 2; 9 ï ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ; 

10 ï ʈʋɼ; 11 ï ʦʪʙʦʨ ʤʦʱʥʦʩʪʠ; 12 ï ʦʪʙʦʨ ʤʦʱʥʦʩʪʠ 2; 13 ï ʦʪʙʦʨ ʤʦʱʥʦʩʪʠ 3; 

14 ï ʦʛʨʘʥʠʯʠʪʝʣʴ ʧʨʝʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʤʝʭʘʥʠʯʝʩʢʠʡ); 15 ï ʨʝʛʫʣʷʪʦʨ ʦʭʣʘʞʜʝʥʠʷ 

ʪʫʨʙʠʥʳ; 16 ï ʩʤʝʩʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ; 17 ï ʧʦʜʘʯʘ ʪʦʧʣʠʚʘ; 18 ï 

ʦʛʨʘʥʠʯʠʪʝʣʴ ʧʨʝʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʡ); 19 ï ʨʘʟʚʝʪʚʠʪʝʣʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ; 20 ï ʥʘʩʦʩ-ʨʝʛʫʣʷʪʦʨ; 21 ï ʨʘʟʚʝʪʚʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʦʪʦʢʦʚ 2; 

22 ï ʩʤʝʩʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ 2; 23 ï ʦʙʱʠʝ ʨʝʟʫʣʴʪʘʪʳ 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʚ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʜʚʠʛʘʪʝʣʷ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʪʠʧʫ ʠ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʜʘʪʯʠʢʠ (ʛʨʝʙʸʥʢʠ ʧʨʠʸʤʥʠʢʦʚ 

ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʜʘʪʯʠʢ ʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʪʝʨʤʦʧʘʨʘ ʠ ʪ.ʧ.), ʫ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ 

ʠʤʝʶʪʩʷ ʩʚʦʠ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ, ʧʦʛʨʝʰʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ (ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʣʷ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʩʝʯʝʥʠʶ), ʧʦʛʨʝʰʥʦʩʪʠ ʩʚʷʟʘʥʥʳʝ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʩʘʤʠʭ ʜʘʪʯʠʢʦʚ [11]. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʘʪʯʠʢʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚ 

ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ɻʊɼ ʩʦʟʜʘʥ ʉʕ çɼʘʪʯʠʢè (ʨʠʩ. 5). ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʜʘʪʯʠʢʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʚʘʨʠʘʥʪʝ ʩ ʨʘʟʣʠʯʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʠ ʵʪʦʤ ʚ 

ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʉʕ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʳʩʦʪʫ ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʘ 

d  ʠ ʫʢʘʟʳʚʘʪʴ ʬʘʡʣ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʣʝʡ ʧʘʨʘʤʝʪʨʦʚ ʚʠʜʘ  

( )dxfx ,ʟʘʤʜʘʪ= , ʛʜʝ ʜʘʪx  ï ʟʥʘʯʝʥʠʝ ʚʳʜʘʥʥʦʝ ʜʘʪʯʠʢʦʤ; ʟʘʤx  ï ʟʘʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

(ʧʨʠʰʝʜʰʝʝ ʚ ʉʕ ʧʦ ʛʘʟʦʚʦʤʫ ʧʦʪʦʢʫ); 
ʚʥʫʪʥʘʨ

ʚʥʫʪʫʩʪ

RR

RR
d

-

-
=  ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ʫʩʪʘʥʦʚʢʠ 

ʜʘʪʯʠʢʘ. 

ʇʦ ʚʭʦʜʥʦʤʫ ʛʘʟʦʚʦʤʫ ʧʦʪʦʢʫ ʚ ʉʕ çɼʘʪʯʠʢè ʧʝʨʝʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʦʣʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʧʦʣʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. ʇʦ ʥʠʞʥʝʤʫ ʚʳʭʦʜʥʦʤʫ ʛʘʟʦʚʦʤʫ 

ʧʦʪʦʢʫ ʧʝʨʝʜʘʶʪʩʷ ʜʘʣʴʰʝ ʪʝ ʞʝ ʟʥʘʯʝʥʠʷ (ʜʘʪʯʠʢ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʧʦʪʦʢ), ʧʦ 

ʚʝʨʭʥʝʤʫ ʚʳʭʦʜʥʦʤʫ ʛʘʟʦʚʦʤʫ ʧʦʪʦʢʫ ʧʝʨʝʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʦʣʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʩ ʫʯʸʪʦʤ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʘ ʠ ʝʛʦ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʀʟ ʫʩʣʦʚʠʡ ʧʨʦʯʥʦʩʪʠ ʥʘ ɻʊɼ ʦʙʳʯʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʦʚ ʧʝʨʝʜ ʪʫʨʙʠʥʦʡ, ʜʘʚʣʝʥʠʝ ʟʘ ʢʦʤʧʨʝʩʩʦʨʦʤ. 

ɼʘʥʥʳʝ ʨʝʛʫʣʷʪʦʨʳ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ ʙʣʦʢ ʧʨʝʜʝʣʴʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ (ɹʇʈ) ʠʣʠ ʵʪʫ 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   37 

 

ʬʫʥʢʮʠʶ ʠʩʧʦʣʥʷʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʨʝʛʫʣʷʪʦʨ ʜʚʠʛʘʪʝʣʷ (ʂʈɼ). ʉʕ çʆʛʨʘʥʠʯʠʪʝʣʴ 

ʧʨʝʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʤʝʭʘʥʠʯʝʩʢʠʡ)è (ʨʠʩ. 5) ʦʛʨʘʥʠʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʯʘʩʪʦʪʫ 

ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ maxn  ʟʘ ʩʯʸʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ 
ʨʝʛ ʪG  ʧʦ 

ʬʦʨʤʫʣʝ: 

                                                    
ʪʝʢ

max

ʪʝʢʪʨʝʛ ʪ
n

n
GG = .                                     (2) 

ʇʦ ʚʭʦʜʥʦʤʫ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʧʦʪʦʢʫ ʚ ʉʕ ʧʝʨʝʜʘʸʪʩʷ ʪʝʢʫʱʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ʨʦʪʦʨʘ ʪʝʢn , ʧʦ ʚʭʦʜʥʦʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʧʦʪʦʢʫ ʧʝʨʝʜʘʸʪʩʷ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ 
ʪʝʢʪG . ʇʦ ʚʳʭʦʜʥʦʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʧʦʪʦʢʫ ʧʝʨʝʜʘʸʪʩʷ 

ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʥʘʩʯʠʪʘʥʥʦʝ ʨʝʛʫʣʷʪʦʨʦʤ 
ʨʝʛ ʪG . ʊʘʢʞʝ ʚ ʜʘʥʥʦʤ ʉʕ ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʚʭʦʜʝ 

ʚ ʜʚʠʛʘʪʝʣʴ, ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʠʜʘ ( )ʅmax Tfn = . 

ʉʕ çʆʛʨʘʥʠʯʠʪʝʣʴ ʧʨʝʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʡ)è (ʨʠʩ. 5) 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʘʩʭʦʜ ʠʣʠ ʧʦʣʥʦʝ ʜʘʚʣʝʥʠʝ ʠʣʠ ʧʦʣʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʨʘʙʦʯʝʛʦ ʪʝʣʘ, 

ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʚʭʦʜʥʦʤʫ ʛʘʟʦʚʦʤʫ ʧʦʪʦʢʫ. ʇʦ ʚʭʦʜʥʦʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ 

ʧʦʪʦʢʫ ʧʝʨʝʜʘʸʪʩʷ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ 
ʪʝʢʪG . ɿʥʘʯʝʥʠʝ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘʩʯʠʪʘʥʥʦʝ ʨʝʛʫʣʷʪʦʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

                                                               
ʪʝʢ

max

ʪʝʢʪʨʝʛ ʪ
x

x
GG = ,                          (3) 

ʛʜʝ maxx  ʠ ʪʝʢx  ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ (ʧʦʣʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʧʦʣʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ). 

ʊʘʢʞʝ ʉʕ çʆʛʨʘʥʠʯʠʪʝʣʴ ʧʨʝʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʡ)è ʤʦʞʥʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʦʛʨʘʥʠʯʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩ ʢʦʨʨʝʢʮʠʝʡ ʧʦ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʥʘ ʚʭʦʜʝ ʚ ʜʚʠʛʘʪʝʣʴ (ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʚʠʜʘ ( )ʅmax Tfx = ). 

ʇʦ ʚʳʭʦʜʥʦʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʧʦʪʦʢʫ ʧʝʨʝʜʘʸʪʩʷ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, 

ʥʘʩʯʠʪʘʥʥʦʝ ʨʝʛʫʣʷʪʦʨʦʤ 
ʨʝʛ ʪG . 

ʉʕ çʇʦʜʘʯʘ ʪʦʧʣʠʚʘè ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʢʦʥʘ ʨʘʩʯʸʪʘ (ʪʘʙʣʠʮʘ 1), ʚ 

ʢʦʪʦʨʦʤ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʚ ʉʕ çʂʘʤʝʨʘ ʩʛʦʨʘʥʠʷè ʧʦʜʙʠʨʘʝʪʩʷ ʨʘʚʥʳʤ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ ʚ 

ʉʕ çʇʦʜʘʯʘ ʪʦʧʣʠʚʘè (ʨʠʩ. 5). ʋ ʉʕ çʇʦʜʘʯʘ ʪʦʧʣʠʚʘè ʝʩʪʴ ʦʜʠʥ ʚʭʦʜʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʝʨʝʜʘʸʪʩʷ ʟʥʘʯʝʥʠʝ ʪG . 

 

ʊʘʙʣʠʮʘ 1 

ɿʘʢʦʥ ʨʘʩʯʸʪʘ ʩ ʘʚʪʦʤʘʪʠʢʦʡ, ʧʦʜʘʶʱʝʡ ʪʦʧʣʠʚʦ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ 

ɺʘʨʴʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

*

ɻT  (ʉʕ çʂʘʤʝʨʘ ʩʛʦʨʘʥʠʷè) ʪG  (ʉʕ çʂʘʤʝʨʘ ʩʛʦʨʘʥʠʷè) = ʪG  (ʉʕ 

çʇʦʜʘʯʘ ʪʦʧʣʠʚʘè) 

 

ɺ ʉʕ çʈʝʛʫʣʷʪʦʨ ʦʭʣʘʞʜʝʥʠʷ ʪʫʨʙʠʥʳè (ʨʠʩ. 5) ʧʦ ʚʭʦʜʥʦʤʫ ʤʝʭʘʥʠʯʝʩʢʦʤʫ 

ʧʦʪʦʢʫ ʧʝʨʝʜʘʸʪʩʷ ʬʠʟʠʯʝʩʢʘʷ ʠ ʧʨʠʚʝʜʸʥʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ, ʧʦ ʚʭʦʜʥʦʤʫ 

ʛʘʟʦʚʦʤʫ ʧʦʪʦʢʫ ʧʝʨʝʜʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʯʝʛʦ ʪʝʣʘ (ʧʦʣʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ). ɺ ʉʕ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʢʣʶʯʸʥʥʦʤʫ ʠ ʦʪʢʣʶʯʝʥʥʦʤʫ 

ʦʭʣʘʞʜʝʥʠʶ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʉʕ: ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ; ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦ 

ʧʨʠʚʝʜʝʥʥʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ; ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ; ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦ 

ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ; ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʧʨʠʚʝʜʝʥʥʦʡ ʯʘʩʪʦʪʝ 

ʚʨʘʱʝʥʠʷ. ɼʣʷ ʨʘʙʦʪʳ ʉʕ çʈʝʛʫʣʷʪʦʨ ʦʭʣʘʞʜʝʥʠʷ ʪʫʨʙʠʥʳè ʥʝʦʙʭʦʜʠʤ ʟʘʢʦʥ ʨʘʩʯʸʪʘ, 

ʧʨʠʚʝʜʸʥʥʳʡ ʚ ʪʘʙʣʠʮʝ 2. 

 



38  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

ʊʘʙʣʠʮʘ 2 

ɿʘʢʦʥ ʨʘʩʯʸʪʘ ʩ ʉʕ çʈʝʛʫʣʷʪʦʨ ʦʭʣʘʞʜʝʥʠʷ ʪʫʨʙʠʥʳè 

ɺʘʨʴʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

dG (ʉʕ çʆʪʙʦʨ ʛʘʟʘè) 
dG (ʉʕ çʆʪʙʦʨ ʛʘʟʘè) = dG (ʉʕ 

çʈʝʛʫʣʷʪʦʨ ʦʭʣʘʞʜʝʥʠʷ ʪʫʨʙʠʥʳè) 

 

ʅʘ ʨʠʩ. 6 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʜʚʫʭʚʘʣʴʥʦʛʦ ʊʈɼʌ ʚ ʩʠʩʪʝʤʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ DVIG_OTLADKA. ɺ ʥʝʡ ʧʨʠ ʧʦʤʦʱʠ ʥʘʙʦʨʘ ʉʕ, ʦʧʠʩʳʚʘʶʱʠʭ ʵʣʝʤʝʥʪʳ 

ʉɸʋ ʨʝʘʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʳ: ʧʦʜʜʝʨʞʘʥʠʝ ʨʝʞʠʤʘ (ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ 

ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ) ʥʘʩʦʩʦʤ-ʨʝʛʫʣʷʪʦʨʦʤ; ʫʧʨʘʚʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʤ ʩʝʯʝʥʠʝʤ ʩʦʧʣʘ 

ʨʝʛʫʣʷʪʦʨʦʤ ʇʠʊ (ʧʦ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ); ʫʧʨʘʚʣʝʥʠʝʤ ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ ʚ 

ʬʦʨʩʘʞʥʫʶ ʢʘʤʝʨʫ ʨʝʛʫʣʷʪʦʨʦʤ ʬʦʨʩʘʞʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʯʝʪʳʨʴʤʷ ʬʦʨʩʘʞʥʳʤʠ 

ʢʦʣʣʝʢʪʦʨʘʤʠ; ʨʦʟʞʠʛ ʬʦʨʩʘʞʥʦʡ ʢʘʤʝʨʳ ʦʛʥʝʚʦʡ ʜʦʨʦʞʢʦʡ [9]. 

ɼʣʷ ʜʚʠʛʘʪʝʣʝʡ ʩ ʬʦʨʩʘʞʥʦʡ ʢʘʤʝʨʦʡ ʢʨʠʪʠʯʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ 

ʚʢʣʶʯʝʥʠʷ ʬʦʨʩʘʞʘ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʥʘʯʘʪʴʩʷ ʧʦʤʧʘʞ ʢʦʤʧʨʝʩʩʦʨʘ, ʧʣʘʤʷ ʚ 

ʬʦʨʩʘʞʥʦʡ ʢʘʤʝʨʝ ʤʦʞʝʪ ʧʦʛʘʩʥʫʪʴ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʪʦʛʦ ʉɸʋ ʜʚʠʛʘʪʝʣʷ ʚʦ ʚʨʝʤʷ 

ʨʦʟʞʠʛʘ ʬʦʨʩʘʞʘ ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʨʠʦʪʢʨʳʚʘʝʪ ʩʦʧʣʦ (ʫʚʝʣʠʯʠʚʘʝʪ ʧʣʦʱʘʜʴ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʝʯʝʥʠʷ ʩʦʧʣʘ), ʜʚʠʛʘʪʝʣʴ ʩʥʠʞʘʝʪ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʥʠʟʢʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʫʤʝʥʴʰʘʝʪ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ, ʧʦʚʳʰʘʝʪ ʟʘʧʘʩʳ 

ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʦʚ, ʫʣʫʯʰʘʝʪ ʫʩʣʦʚʠʷ ʛʦʨʝʥʠʷ ʪʦʧʣʠʚʘ ʚ 

ʬʦʨʩʘʞʥʦʡ ʢʘʤʝʨʝ. 

 

 
ʈʠʩ. 6. ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʚʫʭʚʘʣʴʥʦʛʦ ʊʈɼ 

ʩ ʵʣʝʤʝʥʪʘʤʠ ʘʚʪʦʤʘʪʠʢʠ ʚ ʩʠʩʪʝʤʝ DVIG_OTLADKA, 

ʛʜʝ 1 ï ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ;   2 ï ʚʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 3 ï ʢʦʤʧʨʝʩʩʦʨ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ;             

4 ï ʦʪʙʦʨ ʛʘʟʘ; 5 ï ʢʦʤʧʨʝʩʩʦʨ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ; 6 ï ʦʪʙʦʨ ʛʘʟʘ 2; 7 ï ʜʘʪʯʠʢ; 

8 ï ʢʘʤʝʨʘ ʩʛʦʨʘʥʠʷ; 9 ï ʜʘʪʯʠʢ 2; 10 ï ʦʪʙʦʨ ʤʦʱʥʦʩʪʠ; 11 ï ʪʫʨʙʠʥʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ; 

12 ï ʪʫʨʙʠʥʘ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ; 13 ï ʜʘʪʯʠʢ 3; 14 ï ʬʦʨʩʘʞʥʘʷ ʢʘʤʝʨʘ; 

15 ï ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ; 16 ï ʈʋɼ; 17 ï ʨʘʟʚʝʪʚʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ; 

18 ï ʥʘʩʦʩ-ʨʝʛʫʣʷʪʦʨ; 19 ï ʧʦʜʘʯʘ ʪʦʧʣʠʚʘ (ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ); 20 ï ʦʛʥʝʚʘʷ ʜʦʨʦʞʢʘ; 21 ï 

ʨʝʛʫʣʷʪʦʨ ʬʦʨʩʘʞʥʦʛʦ ʪʦʧʣʠʚʘ;  22 ï ʨʝʛʫʣʷʪʦʨ ʇʠʊ (ʧʦ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ); 

23 ï ʩʤʝʩʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ; 24 ï ʢʦʣʣʝʢʪʦʨ ʬʦʨʩʘʞʥʳʡ; 

25 ï ʧʦʜʘʯʘ ʪʦʧʣʠʚʘ (ʚ ʬʦʨʩʘʞʥʫʶ ʢʘʤʝʨʫ); 26 ï ʦʙʱʠʝ ʨʝʟʫʣʴʪʘʪʳ 

 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʉɸʋ ʜʚʠʛʘʪʝʣʝʡ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʧʣʦʱʘʜʴ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʩʝʯʝʥʠʷ ʩʦʧʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʉʕ çʈʝʛʫʣʷʪʦʨ ʇʠʊ (ʧʦ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ)è 

(ʨʠʩ. 6). ʇʦ ʚʭʦʜʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʦʪʦʢʘʤ ʚ ʉʕ çʈʝʛʫʣʷʪʦʨ ʇʠʊ (ʧʦ 

ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ)è ʧʝʨʝʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʫʛʣʘ ʫʩʪʘʥʦʚʢʠ ʈʋɼ 
ʈʋɼa  ʠ 

ʧʣʦʱʘʜʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʝʯʝʥʠʷ ʩʦʧʣʘ 
ʩ.ʢʨ.ʪʝʢF  ʦʪ ʉʕ çʈʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦè. ʇʦ ʚʭʦʜʥʳʤ 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   39 

 

ʛʘʟʦʚʳʤ ʧʦʪʦʢʘʤ ʧʝʨʝʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʝʨʝʜ *

ɻʈ  ʠ ʟʘ ʪʫʨʙʠʥʘʤʠ *

ʊʈ. ʇʦ 

ʧʦʣʫʯʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʉʕ ʦʧʨʝʜʝʣʷʝʪ ʪʝʢʫʱʫʶ ʩʪʝʧʝʥʴ ʧʦʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ 
ʪʝʢ

*

ʊp , 

ʩʪʝʧʝʥʴ ʧʦʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦʜʜʝʨʞʠʚʘʝʤʫʶ ʨʝʛʫʣʷʪʦʨʦʤ  ʨʝʛ

*

ʊp , ʧʣʦʱʘʜʴ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʩʝʯʝʥʠʷ ʩʦʧʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

                                             
ʪʝʢ

*

ʊ

ʨʝʛ

*

ʊ

ʩ.ʢʨ.ʪʝʢʩ.ʢʨ.ʨʝʛ
p

p
FF =  .                (4) 

ʊʘʢʞʝ ʉʕ çʈʝʛʫʣʷʪʦʨ ʇʠʊ (ʧʦ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ)è ʤʦʞʝʪ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʣʦʱʘʜʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʝʯʝʥʠʷ ʩʦʧʣʘ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʚʭʦʜʝ ʚ 

ʜʚʠʛʘʪʝʣʴ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʠʜʘ ( )ʅʈʋɼʩ.ʢʨ.ʨʝʛ ,TfF a= . ɼʣʷ 

ʨʘʙʦʪʳ ʉʕ çʈʝʛʫʣʷʪʦʨ ʇʠʊ (ʧʦ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ)è ʥʝʦʙʭʦʜʠʤ ʟʘʢʦʥ 

ʨʘʩʯʸʪʘ, ʧʨʠʚʝʜʸʥʥʳʡ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 

ɿʘʢʦʥ ʨʘʩʯʸʪʘ ʩ ʉʕ çʈʝʛʫʣʷʪʦʨ ʇʠʊè 

ɺʘʨʴʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ɺG  (ʉʕ çɺʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦè) ʩ.ʢʨ.F  (ʉʕ çʈʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦè) = 
ʩ.ʢʨ.ʨʝʛF  (ʉʕ 

çʈʝʛʫʣʷʪʦʨ ʇʠʊè) 

 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʉɸʋ ʜʚʠʛʘʪʝʣʝʡ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʧʣʦʱʘʜʴ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʩʝʯʝʥʠʷ ʩʦʧʣʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʉʕ çʈʝʛʫʣʷʪʦʨ ʇʠʊ (ʧʦ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ)è (ʨʠʩ. 6). 

ʇʦ ʚʭʦʜʥʦʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʧʦʪʦʢʫ ʚ ʉʕ çʈʝʛʫʣʷʪʦʨ ʇʠʊ (ʧʦ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ)è 

ʧʝʨʝʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʣʦʱʘʜʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʝʯʝʥʠʷ ʩʦʧʣʘ 
ʩ.ʢʨ.ʪʝʢF  ʦʪ ʉʕ çʈʝʘʢʪʠʚʥʦʝ 

ʩʦʧʣʦè. ʇʦ ʚʭʦʜʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʪʦʢʘʤ ʧʝʨʝʜʘʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʠ ʧʨʠʚʝʜʸʥʥʳʝ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʦʚ. ʇʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʚʠʜʘ ( )ʅʂɺɼʂʅɼ ,Tnfn =  ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 
ʨʝʛ ʂʅɼn , ʧʦ ʬʦʨʤʫʣʝ (5) ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʣʦʱʘʜʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʝʯʝʥʠʷ ʩʦʧʣʘ: 

                                           
 ʪʪʝʂʅɼ

ʨʝʛ ʂʅɼ

ʩ.ʢʨ.ʪʝʢʩ.ʢʨ.ʨʝʛ
n

n
FF = .        (5) 

ʉʕ çʈʝʛʫʣʷʪʦʨ ʇʠʊ (ʧʦ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ)è ʨʘʙʦʪʘʝʪ ʚ ʩʣʝʜʫʶʱʠʭ ʨʝʞʠʤʘʭ: ʧʦ 

ʧʨʠʚʝʜʝʥʥʦʡ ʯʘʩʪʦʪʝ ʂɺɼ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʨʠʚʝʜʝʥʥʘʷ ʯʘʩʪʦʪʘ ʂʅɼ; ʧʦ ʧʨʠʚʝʜʝʥʥʦʡ 

ʯʘʩʪʦʪʝ ʂɺɼ ʨʝʛʫʣʠʨʫʝʪʩʷ ʬʠʟʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ ʂʅɼ; ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʯʘʩʪʦʪʝ ʂɺɼ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʨʠʚʝʜʝʥʥʘʷ ʯʘʩʪʦʪʘ ʂʅɼ; ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʯʘʩʪʦʪʝ ʂɺɼ ʨʝʛʫʣʠʨʫʝʪʩʷ 

ʬʠʟʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ ʂʅɼ. 

ɼʣʷ ʨʘʙʦʪʳ ʉʕ çʈʝʛʫʣʷʪʦʨ ʇʠʊ (ʧʦ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ)è ʥʝʦʙʭʦʜʠʤ ʟʘʢʦʥ ʨʘʩʯʸʪʘ, 

ʧʨʠʚʝʜʸʥʥʳʡ ʚ ʪʘʙʣʠʮʝ 3. 

ʉʕ çʆʛʥʝʚʘʷ ʜʦʨʦʞʢʘè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʨʦʟʞʠʛʘ 

ʬʦʨʩʘʞʥʦʡ ʢʘʤʝʨʳ. ʇʦ ʚʭʦʜʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʦʪʦʢʘʤ ʚ ʉʕ ʧʝʨʝʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ 

ʫʛʣʘ ʫʩʪʘʥʦʚʢʠ ʈʋɼ 
ʈʋɼa  ʠ ʜʘʚʣʝʥʠʝ ʥʘ ʚʳʭʦʜʝ ʠʟ ʉʕ çʂʘʤʝʨʘ ʩʛʦʨʘʥʠʷè 

*

ɻʈ. ʇʦ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʦʧʣʠʚʦʧʦʜʘʶʱʝʡ ʬʦʨʩʫʥʢʠ, ʧʦ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ 

ʉʕ (ʢʦʣʠʯʝʩʪʚʦ ʜʦʟ ʪʦʧʣʠʚʘ, ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʜʦʟʘʤʠ) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʜʘʚʣʝʥʠʝ 

ʪʦʧʣʠʚʘ, ʛʝʥʝʨʠʨʫʝʪʩʷ ʩʠʛʥʘʣ ʚ ʉʕ çʌʦʨʩʘʞʥʘʷ ʢʘʤʝʨʘè, ʜʦʧʫʩʢʘʶʱʠʡ ʚʦʩʧʣʘʤʝʥʝʥʠʝ 

ʪʦʧʣʠʚʘ. 

ʊʦʧʣʠʚʦ ʚ ʬʦʨʩʘʞʥʫʶ ʢʘʤʝʨʫ ɻʊɼ ʜʦʟʠʨʫʝʪʩʷ ʠ ʧʦʜʘʸʪʩʷ ʘʛʨʝʛʘʪʦʤ ʈʊʌ 

(ʨʝʛʫʣʷʪʦʨ ʪʦʧʣʠʚʘ ʬʦʨʩʘʞʘ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʫʩʪʘʥʦʚʢʠ ʈʋɼ, ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʛʘʪʝʣʷ 

(ʥʘʧʨʠʤʝʨ, ʜʘʚʣʝʥʠʷ ʟʘ ʢʦʤʧʨʝʩʩʦʨʦʤ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ). ʇʦ ʚʭʦʜʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʧʦʪʦʢʘʤ ʚ ʉʕ çʈʝʛʫʣʷʪʦʨ ʬʦʨʩʘʞʥʦʛʦ ʪʦʧʣʠʚʘè ʧʝʨʝʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʫʛʣʘ ʫʩʪʘʥʦʚʢʠ 

ʈʋɼ 
ʈʋɼa  ʠ ʪʝʢʫʱʝʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚ ʬʦʨʩʘʞʥʦʡ ʢʘʤʝʨʝ 

ʪʝʢʪG . ʇʦ ʚʭʦʜʥʦʤʫ ʛʘʟʦʚʦʤʫ 



40  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

ʧʦʪʦʢʫ ʧʝʨʝʜʘʸʪʩʷ ʜʘʚʣʝʥʠʝ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʦʤʧʨʝʩʩʦʨʘ *

ʂʈ. ɿʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

ʨʝʛʪG  ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʚʦ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʠʣʠ ʦʧʨʝʜʝʣʝʥʦ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʚʠʜʘ: 

( )HTf
ʈ

G
,ʈʋɼ*

ʂ

ʨʝʛʪ
a= . ʇʦ ʟʘʜʘʥʥʳʤ ʚʦ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʉʕ ʜʦʣʷʭ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚ 

ʢʘʞʜʦʤ ʢʦʣʣʝʢʪʦʨʝ, ʩʫʤʤʘʨʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʩʝʤʴ ʚʳʭʦʜʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ (ʟʥʘʯʝʥʠʷ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚ ʢʘʞʜʦʤ ʢʦʣʣʝʢʪʦʨʝ ʟʘʪʝʤ 

ʧʝʨʝʜʘʶʪʩʷ ʢ ʉʕ çʂʦʣʣʝʢʪʦʨ ʬʦʨʩʘʞʥʳʡè). 

ɺ ʉʕ çʂʦʣʣʝʢʪʦʨ ʬʦʨʩʘʞʥʳʡè ʧʦ ʟʘʜʘʥʥʳʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʢʦʣʣʝʢʪʦʨʘ, ʬʦʨʩʫʥʦʢ ʠ ʧʘʨʘʤʝʪʨʘʤ ʧʦʪʦʢʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʬʦʨʩʘʞʥʦʡ ʢʘʤʝʨʳ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʚ ʢʦʣʣʝʢʪʦʨʝ. ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʝʨʝʜʘʸʪʩʷ ʜʘʣʝʝ ʧʦ 

ʚʳʭʦʜʥʦʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʧʦʪʦʢʫ. ʊʘʢʞʝ ʚʦʟʤʦʞʝʥ ʪʘʢʦʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʉʕ 

çʂʦʣʣʝʢʪʦʨ ʬʦʨʩʘʞʥʳʡè ʚ ʢʦʪʦʨʦʤ ʧʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʪʘʙʠʣʠʟʘʪʦʨʘ 

ʬʦʨʩʘʞʥʦʡ ʢʘʤʝʨʳ, ʧʘʨʘʤʝʪʨʘʤ ʧʦʪʦʢʘ ʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʩʪʦʡʯʠʚʦʛʦ ʛʦʨʝʥʠʷ (ʠʣʠ ʩʨʳʚʘ ʧʣʘʤʝʥʠ), ʪʦʛʜʘ ʧʦ ʚʳʭʦʜʥʦʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʧʦʪʦʢʫ 

ʧʝʨʝʜʘʸʪʩʷ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʨʘʚʥʳʡ ʥʫʣʶ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ɻʊɼ (ɻʊʕʋ) ʨʘʟʣʠʯʥʳʭ 

ʩʭʝʤ ʠ ʠʭ ʉɸʋ, ʠʩʩʣʝʜʦʚʘʪʴ ʫʩʪʘʥʦʚʠʚʰʠʝʩʷ ʨʝʞʠʤʳ, ʨʘʟʣʠʯʥʳʝ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ,  

ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ.  

ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʘʚʠʘʜʚʠʛʘʪʝʣʝʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʧʨʝʜʣʘʛʘʝʤʳʡ ʢʦʤʧʣʝʢʩ 

ʤʝʪʦʜʦʚ ʠ ʩʠʩʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʠ ʚʳʙʦʨʝ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʘʚʠʘʮʠʦʥʥʳʭ ɻʊɼ ʠ 

ʥʘʟʝʤʥʳʭ ɻʊʕʋ, ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʥʪʨʦʣʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ. 

ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʝʜʠʥʘʷ 

ʧʣʘʪʬʦʨʤʘ, ʥʘ ʢʦʪʦʨʦʡ ʧʦʩʪʨʦʝʥʳ ʚʩʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ (ʩʨʝʜʘ ʄʝʪʘʉɸʇʈ 

ʉɸʄʉʊʆ), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʘʚʠʘʜʚʠʛʘʪʝʣʝʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ, ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʠʩʢʘ ʥʦʚʳʭ ʠ ʨʘʟʚʠʪʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʘʚʠʘʮʠʦʥʥʳʤʠ ɻʊɼ ʠ ʥʘʟʝʤʥʳʤʠ ɻʊʕʋ. 
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ʄʠʨʛʘʷʟʦʚ ʈ. ɼ., ʋʨʘʟʙʘʭʪʠʥʘ ʖ. ʆ. 

 
ʅʘ ʨʳʥʢʝ ʤʝʜʠʮʠʥʩʢʦʡ ʪʝʭʥʠʢʠ ʧʦʷʚʠʣʦʩʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʤʝʜʠʮʠʥʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦ  ʦʪʥʦʩʠʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʢ ʨʝʥʪʛʝʥʦʩʢʦʧʯʝʩʢʦʤʫ  ʠ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʦʤʫʦʙʦʨʫʜʦʚʘʥʠʶ.  

ʕʂɻ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʘʩʧʦʟʥʘʪʴ çʫʛʨʦʞʘʶʱʠʝè ʜʣʷ ʞʠʟʥʠ 

ʙʦʣʴʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʨʠʪʤʘ ʩʝʨʜʮʘ. ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʫʧʨʝʜʠʪʴ ʥʘʩʪʫʧʣʝʥʠʝ ʚʥʝʟʘʧʥʦʡ ʩʤʝʨʪʠ ʙʦʣʴʥʦʛʦ, ʩʪʨʘʜʘʶʱʝʛʦ 

ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ, ʧʦʨʦʢʘʤʠ ʩʝʨʜʮʘ ʠ ʧʨʠ ʨʷʜʝ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʭ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʭ ʙʦʣʴʥʠʮʘʭ ʩʦʟʜʘʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʦʪʜʝʣʝʥʠʷ (ʧʘʣʘʪʳ) ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʜʣʷ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʦʙʦʣʴʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʧʦʜʯʘʩ ʥʘ ʛʨʘʥʠ ʞʠʟʥʠ ʠ ʩʤʝʨʪʠ. ɺ ʥʠʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ 

ʨʝʛʠʩʪʨʘʮʠʷ ʥʝ ʪʦʣʴʢʦ ʕʂɻ, ʥʦ ʠ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ:  

ʬʠʟʠʯʝʩʢʠʭ (ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʯʘʩʪʦʪʘ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ, ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ,) ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ (ʩʦʜʝʨʞʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʵʨʠʪʨʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ, ʠ ʧʨ.).  ɺ ʩʦʩʪʘʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʨʜʮʘ ʚʭʦʜʷʪ ʤʦʱʥʳʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʳ. ʆʥʠ 

ʧʦʟʚʦʣʷʶʪ ʚʝʩʪʠ ʦʙʨʘʙʦʪʢʫ ʠ ʨʝʛʠʩʪʨʘʮʠʶ ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʘʩʪʫʧʣʝʥʠʝ ʦʩʪʨʳʭ ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ 

ʩʝʨʜʮʘ ʠ ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ.  

ʋʯʝʥʳʝ ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʘ ʃʦʟʘʥʥʳ (ʐʚʝʡʮʘʨʠʷ) ʧʦ ʟʘʜʘʥʠʶ ɺʩʝʤʠʨʥʦʡ 

ʆʨʛʘʥʠʟʘʮʠʠ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦʜʛʦʪʦʚʠʣʠ ʜʦʢʣʘʜ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʚ 34 ʩʪʨʘʥʘʭ ʤʠʨʘ, ʥʘʯʠʥʘʷ ʩ 1972 ʛ. ɹʝʩʧʨʠʩʪʨʘʩʪʥʳʝ ʘʥʘʣʠʪʠʢʠ ʧʨʠʩʫʜʠʣʠ 

ʧʝʨʚʦʝ ʤʝʩʪʦ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʦ ʯʘʩʪʦʪʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʝʞʥʠʡ ʣʠʜʝʨ, 

ʚ ʢʦʪʦʨʦʤ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʮʘ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ï ʉʐɸ ï ʤʦʞʝʪ 

ʧʦʭʚʘʩʪʘʪʴʩʷ ʩʥʠʞʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʫʤʝʨʰʠʭ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ. ʋ ʥʘʰʠʭ ʩʦʩʝʜʝʡ ʠʟ ɽʚʨʦʧʳ 

ï ʝʱʝ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ï ʚʩʝʛʦ 100 ʩʣʫʯʘʝʚ ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ, ʘ ʚʝʜʴ 

ʪʦʣʴʢʦ ʪʨʠ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʟʘʜ ʦʥʘ ʙʳʣʘ ʚ 1,5 ʨʘʟʘ ʚʳʰʝ! ʌʘʙʠʦ ʃʝʚʠ, ʧʨʦʬʝʩʩʦʨ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʃʦʟʘʥʥʳ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʨʘʙʦʯʝʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ, ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ 

çʜʘʞʝ ʚ ʩʪʨʘʥʘʭ, ʛʜʝ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 10ï15 ʣʝʪ ʫʧʘʣ, ʝʩʪʴ ʪʝʥʜʝʥʮʠʷ ʢ 

ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ ʫʤʝʨʰʠʭ ʦʪ ʠʥʬʘʨʢʪʦʚ ʤʠʦʢʘʨʜʘ ʠ ʠʥʩʫʣʴʪʦʚ, ʥʦ ʪʦʣʴʢʦ ʥʝ ʚ ʈʦʩʩʠʠè. 

ʃʝʚʠ ʧʨʠʚʝʣ ʮʠʬʨʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʪʦʤ, ʯʪʦ ʠʟ 100 000 ʥʘʩʝʣʝʥʠʷ ʝʞʝʛʦʜʥʦ ʪʦʣʴʢʦ 

ʦʪ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʫʤʠʨʘʝʪ 330 ʤʫʞʯʠʥ ʠ 154 ʞʝʥʱʠʥʳ, ʦʪ ʠʥʩʫʣʴʪʦʚ ï 250 ʤʫʞʯʠʥ ʠ 

230 ʞʝʥʱʠʥ.[1] 

 ʀʟʚʝʩʪʥʳʡ ʢʘʨʜʠʦʭʠʨʫʨʛ, ʧʨʦʬʝʩʩʦʨ ʅʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʭʠʨʫʨʛʠʠ ʠʤ. ɸ. ʅ. ɹʘʢʫʣʝʚʘ ʈɸʄʅ, ɺʣʘʜʠʤʠʨ ʈʘʙʦʪʥʠʢʦʚ, ʚ ʢʦʤʤʝʥʪʘʨʠʷʭ ʢ ʩʪʘʪʠʩʪʠʢʝ 

ʰʚʝʡʮʘʨʩʢʠʭ ʫʯʝʥʳʭ, ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʵʪʦ ʮʠʬʨʳ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʨʝʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʥʦ ʩʦʛʣʘʩʠʣʩʷ ʩ ʪʝʤ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ ʠ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ. ʈʘʙʦʪʥʠʢʦʚ 

ʩʢʣʦʥʝʥ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ, ʧʦ ʧʨʠʯʠʥʝ ʦʪʣʦʞʝʥʠʷ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ ʥʘ ʩʪʝʥʢʘʭ ʩʦʩʫʜʦʚ, ʷʚʣʷʝʪʩʷ ʧʦʜʘʚʣʷʶʱʝʡ ʧʨʠʯʠʥʦʡ 

ʧʘʪʦʣʦʛʠʡ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ.[1] ʂʘʨʜʠʦʭʠʨʫʨʛ ʚʳʜʝʣʠʣ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ, ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʭ ʢ ʨʘʟʚʠʪʠʶ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ: 

¶ ɺʳʩʦʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ 

¶ ɺʦʟʨʘʩʪ - ʤʫʞʯʠʥʳ ʩʪʘʨʰʝ 40 ʣʝʪ, ʞʝʥʱʠʥʳ ʩʪʘʨʰʝ 50 ʣʝʪ 

¶ ʉʪʨʝʩʩ, ʧʩʠʭʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ 

¶ ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʘʥʘʤʥʝʟ (ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ ʫ ʙʣʠʟʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ) 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   43 

 

¶ ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʦʞʠʨʝʥʠʝ, ʚʳʩʦʢʠʡ ʦʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ (ʙʦʣʝʝ 5 ʤʤʦʣʴ/ʣ) 

¶ ʂʫʨʝʥʠʝ, ʘʣʢʦʛʦʣʠʟʤ 

ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʢʠ  ʈʦʩʩʠʷ ʧʨʦʜʦʣʞʘʝʪ ʟʘʥʠʤʘʪʴ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʩʧʠʩʢʝ 

ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ [2]. 

ɼʣʷ ʧʨʠʤʝʨʘ ʚ 2009 ʛʦʜʫ ʚʝʣʠʯʠʥʘ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʟʘʙʦʣʝʚʘʥʠʷ ʠʰʝʤʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ ʩʦʩʪʘʚʣʷʣʘ 409,9 ʥʘ 100000 ʯʝʣʦʚʝʢ, ʢ 2010 ʛʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʫʚʝʣʠʯʠʣʩʷ ʠ ʩʪʘʣ 424,9 ʥʘ 100000 ʯʝʣʦʚʝʢ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ 2009 ʛʦʜʘ ʚʝʣʠʯʠʥʘ ʩʤʝʨʪʥʦʩʪʠ 

ʦʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 928 ʯʝʣʦʚʝʢ ʥʘ 100000.ɺ ʗʧʦʥʠʠ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣ 100 ʯʝʣʦʚʝʢ ʥʘ 100 ʪʳʩʷʯ, ʪ.ʝ. ʚ 9 ʨʘʟ ʤʝʥʴʰʝ. ʆʜʥʠʤ ʠʟ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʷʚʣʷʝʪʩʷ 

ʭʦʣʪʝʨʦʚʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ 1962 ʛ. ʍʦʣʪʝʨʦʤ ʢʦʥʮʝʧʮʠʷ ʟʘʧʠʩʠ ʕʂɻ ʥʘ ʤʘʛʥʠʪʥʫʶ ʧʣʝʥʢʫ 

ʩʪʘʣʘ ʦʩʥʦʚʦʡ ʤʝʪʦʜʘ ʧʦʩʪʦʷʥʥʦʡ ʟʘʧʠʩʠ ʕʂɻ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ.[3] ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʵʪʘ ʤʝʪʦʜʠʢʘ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ  ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ. ʕʪʘ ʘʧʧʘʨʘʪʫʨʘ ʜʦʣʞʥʘ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ ʭʦʣʪʝʨʦʚʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ, ʢʘʢ: 

¶ ʤʥʦʛʦʯʘʩʦʚʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʕʂɻ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʫʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ; 

¶ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ʕʂɻ; 

¶ ʘʥʘʣʠʟ ʕʂɻ; 

¶ ʦʙʨʘʙʦʪʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

¶ ʘʥʘʣʠʟ ʬʫʥʢʮʠʠ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʦʛʦ ʢʘʨʜʠʦʩʪʠʤʫʣʷʪʦʨʘ ʠ ʧʦʟʜʥʠʭ ʧʦʪʝʥʮʠʘʣʦʚ 

ʞʝʣʫʜʦʯʢʦʚ. 

ʍʦʣʪʝʨʦʚʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ï ʵʪʦ ʟʘʧʠʩʴ ʦʙʳʯʥʦʡ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʳ (ʕʂɻ) 

ʙʦʣʴʥʦʛʦ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʢʦʛʜʘ ʦʥ ʚʝʜʝʪ ʧʨʠʚʳʯʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ [4]. ʇʨʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʦʙʳʯʥʦʡ ʕʂɻ ʙʦʣʴʥʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʢʦʝ, ʪʦ ʝʩʪʴ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ. ʄʥʦʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ ʩʪʘʥʦʚʷʪʩʷ ʟʘʤʝʪʥʳ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚʳʧʦʣʥʝʥʠʠ ʫʧʨʘʞʥʝʥʠʡ, ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʡ, ʚʦ ʚʨʝʤʷ ʝʜʳ ʠ 

ʜʘʞʝ ʩʥʘ. ʇʦʵʪʦʤʫ, ʭʦʣʪʝʨʦʚʩʢʦʝ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʨʜʮʘ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ 

ʥʘʤʥʦʛʦ ʣʫʯʰʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʪʢʣʦʥʝʥʠʷ ʚ ʝʛʦ ʨʘʙʦʪʝ. ʂ ʧʨʠʤʝʨʫ, ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʫ ʙʦʣʴʥʦʛʦ ʤʦʛʫʪ ʦʪʤʝʯʘʪʴʩʷ ʘʨʠʪʤʠʠ (ʥʘʨʫʰʝʥʠʷ ʨʠʪʤʘ ʩʝʨʜʮʘ), ʢʦʪʦʨʳʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ  ʚ ʪʝʯʝʥʠʝ ʜʥʷ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʥʘ 

ʦʙʳʯʥʦʡ ʕʂɻ ʚʨʘʯ ʤʦʞʝʪ ʥʠʯʝʛʦ ʠ ʥʝ ʫʚʠʜʝʪʴ. ʇʨʠ ʵʪʦʤ ʦʯʝʥʴ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ ʵʪʠʭ 

ʘʨʠʪʤʠʡ, ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʬʦʨʤʫ, ʚʨʝʤʷ ʠʭ ʧʦʷʚʣʝʥʠʷ ʠ ʥʘʣʠʯʠʝ ʢʘʢʦʡ-ʣʠʙʦ 

ʩʠʤʧʪʦʤʘʪʠʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʭʦʣʪʝʨʦʚʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ. 

ʇʦʣʥʦʤʘʩʰʪʘʙʥʳʡ ʤʦʥʠʪʦʨʠʥʛ  

ʕʪʦʪ ʚʠʜ ʭʦʣʪʝʨʦʚʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʝʨʜʮʘ ʚ ʪʝʯʝʥʠʝ 24 ï 72 ʯʘʩʦʚ. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ, ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʡ ʕʂɻ ʦʙʳʯʥʦ ʟʘʧʠʩʳʚʘʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʝʨʜʮʘ ʚ ʪʝʯʝʥʠʝ 40 ï 

50 ʫʜʘʨʦʚ, ʧʨʠʤʝʨʥʦ ʦʜʥʘ ʤʠʥʫʪʘ. ʇʦʣʥʦʤʘʩʰʪʘʙʥʳʡ ʭʦʣʪʝʨʦʚʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

ʧʦʟʚʦʣʷʝʪ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʜʦ 100000 ʫʜʘʨʦʚ ʩʝʨʜʮʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩ 

ʥʘʤʥʦʛʦ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʳʷʚʠʪʴ ʧʘʪʦʣʦʛʠʶ ʚ ʝʛʦ ʨʘʙʦʪʝ. 

ʌʨʘʛʤʝʥʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʕʪʦʪ ʪʠʧ ʭʦʣʪʝʨʦʚʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʠʤʧʪʦʤʳ 

ʘʨʠʪʤʠʠ ʩʝʨʜʮʘ ʫ ʙʦʣʴʥʦʛʦ ʧʨʦʷʚʣʷʶʪʩʷ ʥʝ ʪʘʢ ʯʘʩʪʦ. ʕʪʦʪ ʪʠʧ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʤʥʦʛʦ ʜʦʣʴʰʝ, ʯʝʤ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʡ ʤʦʥʠʪʦʨʠʥʛ. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ 

ʬʨʘʛʤʝʥʪʘʨʥʳʤ ʤʦʥʠʪʦʨʠʥʛʦʤ, ʟʘʯʘʩʪʫʶ ʙʦʣʴʥʦʡ ʤʦʞʝʪ ʩʘʤ ʦʪʧʨʘʚʠʪʴ ʚʨʘʯʫ ʩ ʧʦʤʦʱʴʶ 

ʩʠʩʪʝʤ ʩʚʷʟʠ (ʧʦ ʪʝʣʝʬʦʥʫ)[4]. 

ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʭʦʣʪʝʨʦʚʩʢʠʭ ʤʦʥʠʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʥʝʫʜʦʙʩʪʚʦ 

ʜʣʠʪʝʣʴʥʦʛʦ ʥʦʰʝʥʠʷ ʩʠʩʪʝʤʳ ʩʫʪʦʯʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʕʂɻ ʠʟ-ʟʘ ʩʚʦʠʭ ʨʘʟʤʝʨʦʚ ʠ ʚʝʩʘ, ʘ 
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ʪʘʢʞʝ  ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʚʦʜʦʚ, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʘʮʠʝʥʪʘ ʚ ʜʚʠʞʝʥʠʠ.  

ʅʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩʥʷʪʠʷ, ʨʝʛʠʩʪʨʘʮʠʠ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ 

ʩʠʛʥʘʣʘ ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ - çʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ è.[5] ʆʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʜʘʪʯʠʢ-ʵʣʝʢʪʨʦʜ, ʨʘʩʧʦʣʘʛʘʶʱʠʡʩʷ ʥʘ ʛʨʫʜʠ 

ʧʘʮʠʝʥʪʘ. ɼʘʪʯʠʢ ʩʥʘʙʞʝʥ Bluetooth-ʤʦʜʫʣʝʤ, ʢʦʪʦʨʳʡ ʩʚʷʟʳʚʘʝʪ ʵʣʝʢʪʨʦʜ ʩ ʥʦʩʠʤʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ʕʪʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʤʦʞʝʪ ʙʳʪʴ 

ʣʶʙʦʡ ʤʦʙʠʣʴʥʳʡ ʧʨʠʙʦʨ, ʠʤʝʶʱʠʡ Bluetooth-ʧʨʠʝʤʥʠʢ ʠ ʩʧʦʩʦʙʥʳʡ ʩʚʷʟʳʚʘʪʴʩʷ ʩ 

ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ, ʣʠʙʦ ʜʨʫʛʠʤ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʫʯʨʝʞʜʝʥʠʝʤ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. 

 

 
ʈʠʩ.1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ:1-ʵʣʝʢʪʨʦʜ, 2-ʧʨʝʜʫʩʠʣʠʪʝʣʴ, 3-ɸʎʇ, 4-ʙʣʦʢ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, 5-Bluetooth ʧʝʨʝʜʘʪʯʠʢ, 6-ʧʨʠʝʤʥʠʢ, 7-ʦʜʥʦʢʨʠʩʪʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

Bluetooth  

 

ʉʠʩʪʝʤʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʕʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʠʛʥʘʣ 

ʩʥʠʤʘʝʤʳʡ ʩ ʵʣʝʢʪʨʦʜʘ, ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʥʘ ʪʝʣʝ ʧʘʮʠʝʥʪʘ, ʧʦʩʪʫʧʘʝʪ ʥʘ ʧʨʝʜʫʩʠʣʠʪʝʣʴ, ʛʜʝ 

ʫʩʠʣʠʚʘʝʪʩʷ ʠ ʧʦʜʘʝʪʩʷ ʥʘ ʚʭʦʜ ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ (ɸʎʇ) ʚʥʫʪʨʠ 

Bluetooth-ʤʦʜʫʣʷ. ʎʝʥʪʨʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ  ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʤʠʢʨʦʩʭʝʤʘ  BLE112 ʧʨʦʠʟʚʦʜʩʪʚʘ Bluegiga - Bluetooth 4.0 Single Mode Module,  

ʩʦʜʝʨʞʘʱʘʷ ʚʩʪʨʦʝʥʥʳʡ ɸʎʇ.[6] ɺʩʪʨʦʝʥʥʘʷ ʘʥʪʝʥʥʘ, ʧʦʣʥʳʡ ʩʪʝʢ Bluetooth-ʧʨʦʪʦʢʦʣʦʚ, 

ʛʠʙʢʠʝ ʘʧʧʘʨʘʪʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʤʦʜʫʣʠ BLE112 ʚ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. ʀʩʧʦʣʴʟʫʷ ʧʨʠʢʣʘʜʥʦʝ ʇʆ, ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʨʦʩʪʳʝ ʫʧʨʘʚʣʷʶʱʠʝ 

ʧʨʦʛʨʘʤʤʳ ʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʥʝʰʥʝʛʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. ʇʠʪʘʥʠʝ ʤʦʜʫʣʷ 

BLE112 ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʙʘʪʘʨʝʡ ʠʣʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʩ 

ʥʘʧʨʷʞʝʥʠʝʤ 2-3 ɺ. ɺ ʤʦʜʫʣʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʨʝʞʠʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 400 ʥɸ. ʏʪʦʙʳ ʧʨʠʚʝʩʪʠ ʤʦʜʫʣʴ ʚ ʨʘʙʦʯʝʝ 

ʩʦʩʪʦʷʥʠʝ, ʪʨʝʙʫʶʪʩʷ ʜʝʩʷʪʳʝ ʜʦʣʠ ʤʠʣʣʠʩʝʢʫʥʜʳ. ʋʧʨʘʚʣʝʥʠʝ ʤʦʜʫʣʝʤ BLE112 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʦʨʪʳ UART, USB, SPI ʩ ʧʦʤʦʱʴʶ ʙʠʥʘʨʥʳʭ ʢʦʤʘʥʜ (Binary 

command) ʥʘ ʫʨʦʚʥʝ API (application programming interface). ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʨʷʤʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʙʣʠʦʪʝʢʫ ʢʦʜʦʚ ʥʘ 

ʷʟʳʢʝ C (ʩʪʘʥʜʘʨʪ ANSI). ʉ ʤʦʜʫʣʷ ʜʘʥʥʳʝ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʦʪʦʢʦʣʘʤ Bluetooth  

ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʫʩʪʨʦʡʩʪʚʦ-ʧʨʠʝʤʥʠʢ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʝʤʥʠʢʘ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʩʦʪʦʚʳʡ 

ʪʝʣʝʬʦʥ, ʧʣʘʥʰʝʪʥʳʡ ʢʦʤʧʴʶʪʝʨ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ. ɸʣʛʦʨʠʪʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.  
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˹͊;͊ͦ͡

͔͙͔̉ͭͤ ͫͦ ͫͭͦ Ύͤ Ύ͙ 
͍͙͊͊ͭͯͪ͟͡ ·

ʅʘʞʘʪʘ ʢʥʦʧʢʘ 

Start?

͍͔̂ͫͭ͊ͤͦͤ͡  ͊
͊ͪͭ͟  ͊͊ͨ Ύͣͭ ?͙

·ʕ͍ ͦ͒ ͫͦ ͦ͋΅͔ ͙ͤ  ͔
ͦ͋ ͦ́ ͙͙͋͟ 

(͙͔ͦͭͤͦͫͭ Έͤ͡  ͦ
͊ͪͭ͟· ͨ͊ Ύͣͭ )͙

·ʕ͋ ͦͪ ͤͦ ͍͎ͦͦ 
͙ͣ ͔ͤ  ͙͍͚͊͊͡ͅ

˿͙͔ͦ͒͊ͤ͘ ͚͊͊͡ͅ

˭͙͊ͨ Έͫ ͒͊ ͤͤ·ͻ ͍ 
ͺ͚͊͡

˹͊͗͊ ͭ͊ ͤ͟ ͦͨ͊͟ 
STOP?

˭͙͊ͨ Έͫ ͒͊ ͤͤ·ͻ ͍ 
ͺ͚͊͡

͍͔̂ͫͭ͊ͤͦͤ͡  ͊
͊ͪͭ͟  ͊͊ͨ Ύͣͭ ?͙

ˤ͔͔͒ͭͫΎ ͙͊ͨ͘ Έͫ?

·ʕ͍ ͦ͒ ͫͦ ͦ͋΅͔ ͙ͤΎ 
ͦ͋ ͦ́ ͙͔͋͟

(͙͊ͨ͘ Έͫ ͔ͤ  ͍͔ ͔͒ͭͫΎ)

˻ͫͭ͊ͤͦ  ͍͙͊ͨ͘ Έͫ.
˭͊ͪ͟·͙͔ͭ ͚͊͊͡ͅ

·ʕ͍ ͦ͒ ͫͦ ͦ͋΅͔ ͙ͤΎ 
ͦ͋ ͦ́ ͙͔͋͟ (͊ͪͭ͟  ͊
ͨ͊ Ύͣͭ  ͙͔ͤ  
͍͔ͯͫͭ͊ͤͦͤ͡ )͊

˹͊͗͊ ͭ͊ ͤ͟ ͦͨ͊͟ 
Transmit?

͍͔̂ͫͭ͊ͤͦͤ͡  ͊
͊ͪͭ͟  ͊͊ͨ Ύͣͭ ?͙

·ʕ͍ ͦ͒ ͫͦ ͦ͋΅͔ ͙ͤΎ 
ͦ͋ ͦ́ ͙͔͋͟ (͔ͤ 
͍͔ͯͫͭ͊ͤͦͤ͡  ͊͊͟ ͪͭ  ͊

ͨ͊ Ύͣͭ )͙

·ʕ͍ ͦ͒ ͫͦ ͦ͋΅͔ ͙ͤΎ 
ͦ͋ ͦ́ ͙͔͋͟ 

(͙͔ͦͭͤͦͫͭ Έͤ͡  ͦ
ͺ͚͍͊ͦ͡ ͒͡ Ύ 
͔͔ͨͪ͒͊;͙)

˽͍͔ͪͦͪ͊͟ 
͙ͤ͊͡;͙Ύ 
ͺ͚͍͊ͦ͡ ͤ͊  
͔͊ͪͭ͟

˽ͦ͒͟ Ό͡;͔͙ͤ  ͔
Bluetooth

˽ͦ͒͟ Ό͡;͔͙ͤ  ͔
͍͔ͯͫͭ͊ͤͦͤ͡ ?ͦ

·ʕ͍ ͦ͒ ͫͦ ͦ͋΅͔ ͙ͤΎ 
ͦ͋ ͦ́ ͙͔͋͟(͍ͫΎ͘Έ 
͔ͤ ͍͔ͯͫͭ͊ͤͦͤ͡ )͊

˽͔͔ͪ͒͊;͊ ͍͚͍ͦ͡ͅ

͒͊

͔ͤͭ

͔ͤͭ

͒͊

͒͊

͔͔ͤͭͤͭ

͔ͤͭ

͒͊

͒͊

͔ͤͭ
͔ͤͭ

͒͊

͒͊
͔ͤͭ

͒͊

͔ͤͭ

  
ʈʠʩ. 2.  ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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ʈʠʩ.3. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʦʜʫʣʷ BLE 112 

 

ʆʩʥʦʚʦʡ ʤʦʜʫʣʷ BLE112, ʦʧʨʝʜʝʣʷʶʱʝʡ ʚʩʶ ʠʜʝʦʣʦʛʠʶ ʠ ʦʪʣʠʯʠʪʝʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʡ ʯʠʧʩʝʪ Texas Instrument CC2540, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 

ʦʜʥʦʢʨʠʩʪʘʣʴʥʫʶ ʩʙʦʨʢʫ (SoC ð 65 ʥʤ/2,4 ɻɻʮ). ʅʘ ʦʜʥʦʤ ʢʨʠʩʪʘʣʣʝ ʥʘʭʦʜʷʪʩʷ 

ʵʣʝʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʩ ʧʦʜʜʝʨʞʢʦʡ ʪʝʭʥʦʣʦʛʠʠ Bluetooth 4.0: 

¶ ɸʎʇ, 12 ʨʘʟʨʷʜʦʚ, ʚʦʩʝʤʴ ʢʘʥʘʣʦʚ (ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʭʦʜʥʦʡ ʢʘʥʘʣ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʘʪʯʠʢʘ); 

¶ ʠʥʪʝʛʨʘʣʴʥʳʡ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʡ ʦʧʝʨʘʮʠʦʥʥʳʡ ʫʩʠʣʠʪʝʣʴ; 

¶ ʢʦʤʧʘʨʘʪʦʨ ʩʚʝʨʭʥʠʟʢʦʡ ʤʦʱʥʦʩʪʠ; 

¶ ʪʘʡʤʝʨʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʦʜʠʥ 16-ʨʘʟʨʷʜʥʳʡ ʠ ʜʚʘ ʚʦʩʴʤʠʨʘʟʨʷʜʥʳʭ); 

¶ ʚʚʦʜʳ/ʚʳʚʦʜʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ (19 I/O ð 4 ʤɸ; 2 I/O ð 20 ʤɸ); 

¶ ʪʘʡʤʝʨ ʞʜʫʱʝʛʦ ʨʝʞʠʤʘ (32 ʢɻʮ); 

¶ ʜʚʘ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʩʠʥʭʨʦʥʥʦ-ʘʩʠʥʭʨʦʥʥʳʭ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ ʩ 

ʧʦʜʜʝʨʞʢʦʡ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʪʦʢʦʣʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʦʨʪʦʚ (USART-0, 

USART-1); 

¶ ʧʨʷʤʦʡ ʧʷʪʠʢʘʥʘʣʴʥʳʡ ʜʦʩʪʫʧ ʢ ʧʘʤʷʪʠ Dʄɸ; 

¶ ʩʦʧʨʦʮʝʩʩʦʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʧʦʜʜʝʨʞʢʦʡ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʙʣʦʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ AES; 

¶ ʤʦʥʠʪʦʨ ʟʘʨʷʜʘ ʙʘʪʘʨʝʠ; 

¶ CPU 8051; 

¶ ʧʘʤʷʪʴ Flash 128 ʠʣʠ 256 ʢʙʘʡʪ; 

¶ ʧʘʤʷʪʴ SRAM 8 ʢʙʘʡʪ; 

¶ ʚʩʪʨʦʝʥʥʳʡ ʩʪʝʢ ʥʠʟʢʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ Bluetooth 4.0, SʤɸrtRF ʩ 

ʧʦʜʜʝʨʞʢʦʡ ʢʦʤʧʠʣʷʪʦʨʘ IAR (SʤɸrtRF ð ʪʦʨʛʦʚʘʷ ʤʘʨʢʘ Texas 

Instruments). 
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ʈʠʩ.4. ɺʥʝʰʥʠʡ ʚʠʜ  ʤʦʜʫʣʷ BLE 112 

 

 
 

ʈʠʩ.5. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʵʣʝʢʪʨʦʜʳ: 1-ʂʨʳʰʢʘ, 2-ʢʦʨʧʫʩ, 3-ʨʘʙʦʯʠʡ ʵʣʝʤʝʥʪ 

 

 
ʈʠʩ.6. ʕʣʝʢʪʨʦʜ ʩʦ ʚʩʪʨʦʝʥʥʳʤ Bluetooth ʤʦʜʫʣʝʤ BLE112: 

1-ʈʘʙʦʯʠʡ ʵʣʝʤʝʥʪ, 2-ʢʦʨʧʫʩ, 3-ʚʩʪʨʦʝʥʥʳʡ Bluetooth ʤʦʜʫʣʴ ʩ ʧʨʝʜʫʩʠʣʠʪʝʣʝʤ, 4-

ʢʦʞʥʳʡ ʧʦʢʨʦʚ 

ʕʣʝʢʪʨʦʜ ʜʣʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʥʘ ʦʩʥʦʚʝ 

ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʠʭ ʕʇʉʂ-01, ʕʇʉʂ-02 ʠ  ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʯʝʩʢʠʭ ʕʇʉʄ-01, 

ʕʇʉʄ-02 ʵʣʝʢʪʨʦʜʦʚ. ʕʣʝʢʪʨʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʣʘʩʪʠʥʢʫ ʩ ʛʘʣʴʚʘʥʠʯʝʩʢʠʤ 

ʩʝʨʝʙʨʷʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʥʘ ʢʦʪʦʨʦʝ ʥʘʥʝʩʝʥ ʩʣʦʡ ʭʣʦʨʠʩʪʦʛʦ ʩʝʨʝʙʨʘ; ʧʦ ʩʚʦʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʥʠ ʙʣʠʟʢʠ ʢ ʥʝʧʦʣʷʨʠʟʫʶʱʠʤʩʷ ʵʣʝʢʪʨʦʜʘʤ. ʅʘʠʣʫʯʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 



48  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

ʦʙʣʘʜʘʶʪ ʵʣʝʢʪʨʦʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʪʨʠ ʯʘʩʪʠ ʩʝʨʝʙʨʘ ʠ ʩʝʤʴ ʯʘʩʪʝʡ ʭʣʦʨʘ. ɺʥʫʪʨʠ ʢʦʨʧʫʩʘ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʠʢʨʦʩʭʝʤʘ  BLE112 ʧʨʦʠʟʚʦʜʩʪʚʘ Bluegiga, ʧʦʩʨʝʜʩʪʚʦʤ, ʢʦʪʦʨʦʡ 

ʩʥʠʤʘʝʤʳʡ ʩʠʛʥʘʣ ʧʦʜʘʝʪʩʷ ʥʘ ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʧʝʨʝʜʘʯʠ.  

ʇʨʦʛʨʘʤʤʥʘʷ ʯʘʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʦʜʝʨʞʠʪ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʜʠʦʢʘʥʘʣʘ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ ʠ ʤʦʙʠʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʠʭ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʧʦ ʦʜʥʦʤʫ ʪʘʢʪʫ. ʊʘʢʞʝ ʜʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʦʙʨʘʙʘʪʳʚʘʝʪ 

ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʜʘʪʯʠʢʦʚ ʩʠʛʥʘʣʳ ʠ ʚʳʚʦʜʠʪ ʠʭ ʥʘ ʜʠʩʧʣʝʡ ʫʩʪʨʦʡʩʪʚʘ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ. 

ɼʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʟʘʚʠʩʷʪ ʦʪ ʩʮʝʥʘʨʠʷ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ɼʘʥʥʳʝ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʧʦ ʢʘʥʘʣʘʤ GPRS, EDGE, HSDPA ʥʘ ʩʝʨʚʝʨ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʜʣʷ 

ʘʥʘʣʠʟʘ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. 

ʉʠʩʪʝʤʘ ʩʫʪʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ 

ʚʝʩʪʠ ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʙʦʪʦʡ ʩʝʨʜʮʘ, ʚʳʷʚʣʷʪʴ ʥʘʨʫʰʝʥʠʷ ʝʛʦ ʨʠʪʤʘ, ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʕʂɻ ʠ 

ʧʦʩʨʝʜʩʪʚʦʤ Bluetooth-ʩʚʷʟʠ ʧʝʨʝʜʘʚʘʪʴ ʩʥʷʪʳʡ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʝ ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ: ʩʤʘʨʪʬʦʥ, ʧʣʘʥʰʝʪʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʢʘʨʤʘʥʥʳʡ 

ʢʦʤʧʴʶʪʝʨ ʠ ʜʨ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʚʦʣʠʪ ʚʝʩʪʠ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʘʮʠʝʥʪʘ ʙʝʟ ʧʨʠʯʠʥʝʥʠʷ ʝʤʫ ʜʠʩʢʦʤʬʦʨʪʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ: 

   

1) http://www.gutaclinic.ru/news/rossiya-lidiruet-po-chislu-serdechno-sosudistykh-

zabolevaniy.html 

2) http://www.livejournal.ru/themes/id/22942 

3) http://zit.xmedtest.net/docs/th/ecg_holter.pdf 

4) http://www.medtravel.ru/cardiology/monitoring/ 

5) çʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʭʦʣʪʝʨʦʚʩʢʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷè ʈ.ɼ. ʄʠʨʛʘʷʟʦʚ 
ʀ.ʉ. ʈʫʥʦʚ. ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ: çXʍIV ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩʪʫʜʝʥʪʦʚ, ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

"ɹʠʦʪʝʭʥʠʯʝʩʢʠʝ, ʤʝʜʠʮʠʥʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʢʦʤʧʣʝʢʩʳ" 

(ɹʀʆʄɽɼʉʀʉʊɽʄʓ - 2011)è  

6) http://www.wireless-e.ru/articles/bluetooth/2011_02_16.php  

 

 

ʆʙ ʘʚʪʦʨʘʭ:  

 

ʄʠʨʘʛʷʟʦʚ ʈʫʩʣʘʥ ɼʠʥʠʩʣʘʤʦʚʠʯ, ʤʘʛʠʩʪʨʘʥʪ ʢʘʬ. ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʋɻɸʊʋ, ʜʠʧʣ. ʙʘʢ. ʧʦ ʙʠʦʠʥʞʝʥʝʨʠʠ (ʋɻɸʊʋ, 2011). ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʩʠʩʪʝʤ ʠ ʘʧʧʘʨʘʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

E-mail: mirgayaz@gmail.com  

 

ʋʨʘʟʙʘʭʪʠʥʘ ʖʣʠʷ ʆʣʝʛʦʚʥʘ, ʜʦʮʝʥʪ ʢʘʬ. ʕʣʝʢʪʨʦʥʠʢʠ ʠ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʋɻɸʊʋ, ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʋɻɸʊʋ, ʜʠʧʣ. ʠʥʞ. ʧʦ 

ʘʚʠʮʠʦʥʥʳʤ ʧʨʠʙʦʨʘʤ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʢʦʤʧʣʝʢʩʘʤ (ʋɻɸʊʋ 1993ʛ.). 

ʂʘʥʜ. ʪʝʭʥʠʯ. ʥʘʫʢ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʠ ʫʧʨʚʣʷʶʱʠʤ ʩʠʩʪʝʤʘʤ (ʋɻɸʊʋ 

1996ʛ.). ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʚ 

ʤʝʜʠʮʠʥʝ. 

E-mail: urjuol@mail.ru  
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ʉʀʅʊɽɿ ɸʃʖʄʀʅʀʁ-ʍʈʆʄ-ɺɸʅɸɼʀɽɺʓʍ ʃʀɻɸʊʋʈ 

 
ɹʘʞʠʥ ɺ. ʖ., ɺʣʘʩʦʚ ɸ. ɸ., ʂʦʩʦʚ ʗ. ʀ. 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʣʫʯʠʣʠ 

ʘʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ ʩ ʚʳʩʦʢʠʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [1]. ɺ ʥʦʚʝʡʰʠʭ 

ʪʝʭʥʦʣʦʛʠʷʭ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʫʥʠʢʘʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʭʨʦʤʘ ʠ ʚʘʥʘʜʠʷ. ʍʨʦʤ ʜʦʙʘʚʣʷʶʪ ʢ ʘʣʶʤʠʥʠʝʚʳʤ 

ʩʧʣʘʚʘʤ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʚʨʝʜʥʦʛʦ ʚʣʠʷʥʠʷ ʞʝʣʝʟʘ ʠ ʧʦʣʫʯʝʥʠʷ ʟʦʣʦʪʠʩʪʦʛʦ ʮʚʝʪʘ ʧʨʠ 

ʘʥʦʜʠʨʦʚʘʥʠʠ. ʃʠʛʘʪʫʨʳ ʥʘ ʦʩʥʦʚʝ ʘʣʶʤʠʥʠʷ ʠ ʚʘʥʘʜʠʷ ʥʘʰʣʠ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʠʟ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ ʚ ʘʚʠʘʩʪʨʦʝʥʠʠ. ʉʪʝʧʝʥʴ 

ʠʟʫʯʝʥʥʦʩʪʠ ʩʦʚʤʝʩʪʥʦʛʦ ʚʣʠʷʥʠʷ ʭʨʦʤʘ ʠ ʚʘʥʘʜʠʷ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ ʘʣʶʤʠʥʠʝʚʳʭ 

ʩʧʣʘʚʦʚ ʷʚʣʷʝʪʩʷ ʥʠʟʢʦʡ [2]. ʇʨʝʜʩʪʘʚʣʷʝʪ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʩʠʩʪʝʤʳ VCrAl --   ʩ ʧʦʣʫʯʝʥʠʝʤ ʩʣʦʞʥʳʭ 

ʠʥʪʝʨʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʛʦʪʦʚʢʠ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʘʚʥʦʟʥʘʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʜʠʘʛʨʘʤʤʝ ʩʦʩʪʦʷʥʠʷ CrAl-  ʩʦ ʩʪʦʨʦʥʳ ʘʣʶʤʠʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʝʨʠʪʝʢʪʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʦʙʨʘʟʫʝʪʩʷ ʪʚʝʨʜʳʡ ʨʘʩʪʚʦʨ ʩ ʩʦʜʝʨʞʘʥʠʝʤ  0,8% Cr  ʠʟ 72 AlCr  

ʠ ʞʠʜʢʦʩʪʠ ʩ 0,35% Cr  ʧʨʠ 661,4Áʉ [3].  

ɺʘʥʘʜʠʡ ʜʦʙʘʚʣʷʶʪ ʚ ʥʝʢʦʪʦʨʳʝ ʘʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ ʩ ʮʝʣʴʶ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʝʥ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʜʘʥʥʳʭ ʧʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʚʘʥʘʜʠʷ ʩ ʭʨʦʤʦʤ ʠ 

ʘʣʶʤʠʥʠʝʤ. ɺ ʨʘʙʦʪʝ [4] ʠʟʫʯʝʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘʨʦʜʳʰʝʡ ʘʣʶʤʠʥʠʝʚʦʛʦ ʪʚʝʨʜʦʛʦ 

ʨʘʩʪʚʦʨʘ ʥʘ ʬʘʟʝ VAl10 . ʌʘʟʘ VAl10  ʧʦʷʚʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʠʪʝʢʪʠʯʝʩʢʦʛʦ 

ʧʨʝʚʨʘʱʝʥʠʷ ʧʨʠ 735Áʉ ʩ ʫʯʘʩʪʠʝʤ ʬʘʟʳ VAl6 . ɺʘʥʘʜʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ʋʧʨʦʯʥʷʶʱʝʝ ʩʪʘʨʝʥʠʝ ʧʝʨʝʩʳʱʝʥʥʳʭ ʩʧʣʘʚʦʚ ʩʠʩʪʝʤʳ 

VAl-  (ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʘʤ ʟʘʢʘʣʢʠ ʠʟ ʞʠʜʢʦʛʦ ʩʦʩʪʦʷʥʠʷ) ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʧʨʠ 

ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ.  

ɼʦʙʘʚʢʠ ʚʘʥʘʜʠʷ ʚʳʟʳʚʘʶʪ ʧʨʝʩʩ-ʵʬʬʝʢʪ ʚ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʘʭ. ʆʜʥʘʢʦ ʧʦ 

ʚʝʣʠʯʠʥʝ ʧʨʝʩʩ-ʵʬʬʝʢʪ ʥʝʚʝʣʠʢ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥ ʣʠʰʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʨʝʞʠʤʘʭ ʦʙʨʘʙʦʪʢʠ. ʉʥʠʞʝʥʠʝ ʧʣʘʩʪʠʯʥʦʩʪʠ ʚʳʟʳʚʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʠʮ ʬʘʟ, ʩʦʜʝʨʞʘʱʠʭ ʚʘʥʘʜʠʡ. ɼʦʙʘʚʢʠ ʚʘʥʘʜʠʷ ʧʦʚʳʰʘʶʪ ʤʦʜʫʣʴ 

ʫʧʨʫʛʦʩʪʠ ɽ ʘʣʶʤʠʥʠʷ [5]. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʠʥʪʝʟ ʘʣʶʤʠʥʠʝʚʳʭ ʣʠʛʘʪʫʨ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʫʛʣʝʨʦʜʦʤ ʦʢʩʠʜʘ 

ʚʘʥʘʜʠʷ ʚʤʝʩʪʝ ʩʦ ʩʧʣʘʚʦʤ ʘʣʶʤʠʥʠʡ ï ʭʨʦʤ ʧʨʦʪʝʢʘʝʪ ʧʦ ʩʭʝʤʝ: 

2V2O5 + 4AlÖCr + 5C ­ 4AlÖCrÖV + 5CO2 ,  

ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʫʛʣʝʨʦʜ ʚʠʜʝ ʩʘʞʠ (-45 ʤʢʤ) ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ, ʘ 

ʘʣʶʤʠʥʠʡ ï ʢʦʣʣʝʢʪʦʨʘ. ʕʥʜʦʛʝʥʥʳʡ ʧʨʦʮʝʩʩ  ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʪʝʢʘʝʪ ʚ ʦʙʲʝʤʝ 

ʤʘʪʨʠʮʳ ï ʘʣʶʤʠʥʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʡ ʛʦʤʦʛʝʥʥʦʡ 

ʣʠʛʘʪʫʨʳ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠʥʪʝʨʤʝʪʘʣʣʠʜʦʚ ʘʣʶʤʠʥʠʷ (VAl6 , CrAl3 ,

VCrAl 37   ʠʣʠ ʜʨ.) ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʫʩʪʘʥʦʚʢʝ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʰʘʭʪʥʦʡ ʵʣʝʢʪʨʦʧʝʯʠ, 

ʛʝʨʤʝʪʠʯʥʦʛʦ ʨʝʘʢʪʦʨʘ, ʪʝʨʤʦʧʘʨʳ, ʚʘʢʫʫʤʥʦʛʦ ʥʘʩʦʩʘ, ʙʘʣʣʦʥʘ ʩ ʘʨʛʦʥʦʤ ʠ ʧʫʣʴʪʘ 

ʫʧʨʘʚʣʝʥʠʷ ʧʝʯʠ.  ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʦʥʢʦ ʠʟʤʝʣʴʯʝʥʥʳʡ ʦʢʩʠʜ ʚʘʥʘʜʠʷ, 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʭʨʦʤ, ʫʛʣʝʨʦʜ ʚ ʚʠʜʝ ʩʘʞʠ, ʦʪʭʦʜʳ ʤʘʨʛʘʥʮʘ, ʘʣʶʤʠʥʠʡ ʚʳʩʦʢʦʡ ʯʠʩʪʦʪʳ 

ɸ99. ʐʠʭʪʫ ʧʦʩʣʝ ʪʱʘʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʝʨʝʧʣʘʚʣʷʣʠ. ʀʩʭʦʜʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʧʦʤʝʱʘʣʠ ʚ ʬʘʨʬʦʨʦʚʳʝ ʪʠʛʣʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʣʠ ʚ ʛʝʨʤʝʪʠʯʥʦʤ ʨʝʘʢʪʦʨʝ 

ʠ ʥʘʛʨʝʚʘʣʠ ʜʦ 900-1250
ʦ
ʉ. ʇʦʩʣʝ ʚʳʜʝʨʞʢʠ ʧʨʠ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʯʘʩʘ 

ʧʨʦʜʫʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʭʣʘʞʜʘʣʠ, ʦʪʤʳʚʘʣʠ ʦʪ ʩʦʣʝʡ  ʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʫʶ ʣʠʛʘʪʫʨʫ 



50  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

ʠʩʩʣʝʜʦʚʘʣʠ ʥʘ ʨʘʩʪʨʦʚʦʤ ʠ ʦʧʪʠʯʝʩʢʦʤ ʤʠʢʨʦʩʢʦʧʘʭ.  

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʥʪʝʟʘ ʘʣʶʤʠʥʠʝʚʳʭ ʣʠʛʘʪʫʨ,  

ʩʦʜʝʨʞʘʱʠʭ ʭʨʦʤ, ʚʘʥʘʜʠʡ ʠ ʤʘʨʛʘʥʝʮ (ʪʘʙʣ.1).  

ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʠʥʪʝʟʘ ʘʣʶʤʠʥʠʝʚʳʭ ʣʠʛʘʪʫʨ  

 ̄

ʄʘʩʩʘ 

ʚʦʩʩʪʘʥʦʚʠ

ʪʝʣʷ,  

ʤʘʩʩ. % 

ʤʝʪʘʣʣ

ʐʠʭʪʘ

 

ʃʝʛʠʨʫʶ

ʱʠʡ 

ʢʦʤʧʦʥʝ

ʥʪ 

ʊ, 
ʦ
ʉ 

ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʘ ʚ ʣʠʛʘʪʫʨʝ, % 

Al Cr Mn V Fe Mg 

1 5 1,7 Cr 920 95,0 1,24 0,06 0,80 0,07 0,002 

2 10 1,7 Cr 970 94,5 1,47 0,07 1,21 0,07 0,002 

3 15 1,7 Cr 990 93,0 1,85 0,09 1,64 0,07 0,002 

4 20 1,7 Mn+Cr 1010 92,0 2,60 0,75 2,82 0,07 0,002 

 

ʇʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʢʩʠʜʘ ʚʘʥʘʜʠʷ ʫʛʣʝʨʦʜʦʤ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʧʝʯʠ ʩʥʠʞʘʣʠ ʜʦ 

1000
ʦ
ʉ, ʠ ʧʦʣʫʯʝʥʥʳʡ ʨʘʩʧʣʘʚ ʩʦʝʜʠʥʷʣʠ ʩʦ ʩʧʣʘʚʦʤ CrAl- . ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʘʥʘʜʠʷ ʚ ʣʠʛʘʪʫʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʷ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʫʛʣʝʨʦʜʘ ʩ ʤʘʨʛʘʥʮʝʤ. ʀʥʪʝʨʤʝʪʘʣʣʠʜʳ ʚ ʣʠʛʘʪʫʨʝ 

ʩʦʩʪʘʚʘ VAl6 , ʘ ʪʘʢʞʝ VAl 2,6  - VAl 7,6  ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʬʦʨʤʝ, ʧʨʠʙʣʠʞʝʥʥʦʡ ʢ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʝ ʠ ʚ ʮʝʥʪʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʟʘʧʦʣʥʝʥʥʦʝ ʤʘʪʝʨʠʘʣʦʤ 

ʤʘʪʨʠʮʳ ʩʦʩʪʘʚʘ, %: Al  - 92·95, Cr  - 1·2,6 ʠ Vï 0,8·2,8 (ʨʠʩ. 1).  

ɺ ʦʙʨʘʟʮʝ ˉ4 ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʠʥʪʝʨʤʝʪʘʣʣʠʜʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʩʚʦʙʦʜʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʟʘʧʦʣʥʝʥʥʦʝ ʤʘʪʝʨʠʘʣʦʤ ʤʘʪʨʠʮʳ, ʩʦʜʝʨʞʘʱʝʡ 0,7% ʤʘʨʛʘʥʮʘ ʠ 1,5% 

ʭʨʦʤʘ. ɼʦʙʘʚʢʠ ʩʦʝʜʠʥʝʥʠʡ ʚʘʥʘʜʠʷ ʚ ʠʩʭʦʜʥʫʶ ʰʠʭʪʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ 

ʦʪʜʝʣʴʥʳʭ ʜʝʥʜʨʠʪʦʚ ʠʟ VAl6 . ɺ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʚ ʰʠʭʪʝ ʧʦʚʳʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʭʨʦʤʘ 

ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʠʛʦʣʴʯʘʪʳʝ ʢʨʠʩʪʘʣʣʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ VCrAl 37  (ʨʠʩ. 1).  

 

 

 

 

 

 

 

                                   

ʘ                                                                      ʙ     

ʈʠʩ.1. ʉʪʨʫʢʪʫʨʘ ʣʠʛʘʪʫʨʳ ʩʠʩʪʝʤʳ VCrAl --  ʜʣʷ ʦʙʨʘʟʮʘ ˉ4: ʘ ï (ʭ100); ʙ ï 

(ʭ1000) 

 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʥʜʦʛʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʘʣʶʤʠʥʠʝʚʳʭ ʣʠʛʘʪʫʨ 

ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʣʝʛʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʥʪʝʨʤʝʪʘʣʣʠʜʳ ʭʨʦʤʘ ʠ 

ʤʘʨʛʘʥʮʘ (63CrMnAl ) ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʬʦʨʤʝ, ʧʨʠʙʣʠʞʝʥʥʦʡ ʢ ʧʨʷʤʦʫʛʦʣʴʥʦʡ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʬʘʟ 210CrAl  ʩʥʠʞʘʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʭʦʜʘ ʚ ʨʘʚʥʦʚʝʩʥʦʝ 

ʩʦʩʪʦʷʥʠʝ. ʏʘʩʪʠʮʳ 27CrAl  ʷʚʣʷʶʪʩʷ ʟʘʨʦʜʳʰʘʤʠ ʢʨʠʩʪʘʣʣʦʚ ʘʣʶʤʠʥʠʷ ʧʨʠ 

ʧʝʨʝʦʭʣʘʞʜʝʥʠʠ ʣʠʰʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʘʜʫʩʦʚ, ʦʜʥʘʢʦ ʤʦʜʠʬʠʮʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʭʨʦʤʘ 

ʥʝʟʥʘʯʠʪʝʣʝʥ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʣʝʛʢʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʠ ʩʦʟʜʘʝʪ ʚ ʘʣʶʤʠʥʠʝʚʦʡ ʤʘʪʨʠʮʝ 

ʫʩʪʦʡʯʠʚʳʝ ʵʚʪʝʢʪʠʢʠ CrAl- . 

ʇʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʠʩʭʦʜʥʳʭ ʨʝʘʛʝʥʪʦʚ, ʜʦʙʘʚʦʢ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   51 

 

ʧʦʜʙʦʨʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʧʨʦʮʝʩʩʘ (ʪʝʤʧʝʨʘʪʫʨʳ, ʯʘʩʪʦʪʳ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠ ʜʨ.) 

ʤʦʞʥʦ ʟʘʨʘʥʝʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʨʘʙʦʯʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʠʥʪʝʟʠʨʫʝʤʳʭ ʣʠʛʘʪʫʨ ʥʘ ʦʩʥʦʚʝ ʘʣʶʤʠʥʠʷ. ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʵʥʜʦʛʝʥʥʦʦʙʨʘʟʦʚʘʥʥʳʭ ʠʥʪʝʨʤʝʪʘʣʣʠʜʦʚ ʩʚʦʙʦʜʥʳ ʦʪ ʧʨʠʤʝʩʝʡ ʠ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʦʙʨʘʟʫʶʪʩʷ ʤʘʪʝʨʠʘʣʳ ʩ ʚʳʩʦʢʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ.  
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ɹʘʞʠʥ ɺʣʘʜʠʤʠʨ ʖʨʴʝʚʠʯ, ʜʦʮ. ʢʘʬ. ʤʝʪʘʣʣʫʨʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ çɻʦʨʥʳʡè (ʉ-ʇʝʪʝʨʙʫʨʛ), ʜʠʧʣ. 

ʠʥʞ. ʧʦ ʤʝʪʘʣʣʫʨʛʠʠ ʘʣʶʤʠʥʠʷ (ʋʨʌʋ, 1985). ɼ-ʨ ʪʝʭʥ. ʥʘʫʢ ʧʦ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʣʶʤʠʥʠʷ (ɻʦʨʥʳʡ 

ʋʥʠʚʝʨʩʠʪʝʪ, 2012). ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ 

ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ, ʙʠʧʦʣʷʨʥʳʭ ʵʣʝʢʪʨʦʣʠʟʝʨʦʚ, ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʣʶʤʠʥʠʷ.  

 

e-mail: bazhin-alfoil@mail.ru  

 

 
 

 

ɺʣʘʩʦʚ ɸʣʝʢʩʘʥʜʨ ɸʥʘʪʦʣʴʝʚʠʯ, ʘʩʩʠʩʪʝʥʪ ʢʘʬ. ʤʝʪʘʣʣʫʨʛʠʠ 

ɻʦʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʜʠʧʣ. ʠʥʞ. ʧʦ ʤʝʪʘʣʣʫʨʛʠʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ 

(ʉʌʋ 2009), ʢ.ʪ.ʥ.. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʣʶʤʠʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ, 

ʠʥʝʨʪʥʳʝ ʵʣʝʢʪʨʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

 

e-mail: wlasow87@mail.ru 

 

 

 

 
 

 

ʂʦʩʦʚ ʗʨʦʩʣʘʚ ʀʛʦʨʝʚʠʯ, ʩʪʫʜʝʥʪ ʢʘʬ. ʄʝʪʘʣʣʫʨʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʤʠʥʝʨʘʣʴʥʦ ï ʩʳʨʴʝʚʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ çɻʦʨʥʦʛʦè. 
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ʋɼʂ 004 

 

ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɽʅʀʗ ɼʆɻʆɺʆʈɸʄʀ ʅɸ ʇʈɽɼʇʈʀʗʊʀʗʍ ʅɽʌʊʗʅʆʁ 

ʆʊʈɸʉʃʀ ʅɸ ʆʉʅʆɺɽ ʀʉ çɻɸʃɸʂʊʀʂɸè 

 

ɻʘʨʝʝʚʘ ɻ. ʃ., ʂʦʩʪʶʢʦʚʘ ʊ. ʇ. 

 
ʆʪʢʨʳʪʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʉʚʷʟʴʪʨʘʥʩʥʝʬʪʴè - ʜʦʯʝʨʥʝʝ ʧʨʝʜʧʨʠʷʪʠʝ ʆɸʆ 

çɸʂ çʊʨʘʥʩʥʝʬʪʴè. ʇʨʝʜʧʨʠʷʪʠʝ ʷʚʣʷʝʪʩʷ ʝʜʠʥʳʤ ʩʝʪʝʚʳʤ ʠʥʪʝʛʨʘʪʦʨʦʤ ʠ ʦʧʝʨʘʪʦʨʦʤ 

ʩʚʷʟʠ ʥʝʬʪʝʧʨʦʚʦʜʥʦʡ ʦʪʨʘʩʣʠ. 

ɻʣʘʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʦʙʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʮʠʬʨʦʚʠʟʘʮʠʷ ʩʝʪʠ ʩʚʷʟʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʂʦʤʧʘʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʧʨʠʷʪʠʝ ʥʘʮʝʣʝʥʦ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʠ ʚʥʝʜʨʝʥʠʝ ʥʘ ʝʝ ʙʘʟʝ ʝʜʠʥʦʡ 

ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ, ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʥʝʬʪʠ. 

ʇʦʜʨʘʟʜʝʣʝʥʠʷ çʉʚʷʟʴʪʨʘʥʩʥʝʬʪʴè - ʵʪʦ 17 ʬʠʣʠʘʣʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʧʨʝʜʧʨʠʷʪʠʷʤ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʜʨʫʛʠʤ 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʯʘʩʪʥʳʤ ʣʠʮʘʤ ʚ 62 ʨʝʛʠʦʥʝ ʈʦʩʩʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʦʧʝʨʘʪʠʚʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʚʷʟʴʶ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʥʝʬʪʠ ʥʘ 

ʵʢʩʧʦʨʪ), ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʠʮʝʥʟʠʷʤʠ, ʚʳʜʘʥʥʳʤʠ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʚʷʟʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʆʜʠʥ ʠʟ ʬʠʣʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ, ʵʪʦ ʆɸʆ çʉʚʷʟʴʪʨʘʥʩʥʝʬʪʴè 

ʋʨʘʣʴʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʚʷʟʠ (ʋʇʊʋʉ).  

ʋʇʊʋʉ ʦʙʩʣʫʞʠʚʘʝʪ ʦʙʲʝʢʪʳ ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʦʙʳʯʠ ʥʝʬʪʠ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ 

ʢʦʣʣʝʢʪʠʚʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ 12 ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ï ʦʙʝʩʧʝʯʝʥʠʝ ʚʩʝʤʠ 

ʚʠʜʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʠ (ʢʘʥʘʣʘʤʠ ʜʠʩʧʝʪʯʝʨʩʢʦʡ, ʩʝʣʝʢʪʦʨʥʦʡ 

ʩʚʷʟʠ, ʣʠʥʝʡʥʦʡ ʠ ʩʪʘʥʮʠʦʥʥʦʡ ʪʝʣʝʤʝʭʘʥʠʢʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠ ʨʫʯʥʦʡ ʪʝʣʝʬʦʥʥʦʡ 

ʩʚʷʟʴʶ, ʨʘʜʠʦʩʚʷʟʴʶ ʠ ʢʘʥʘʣʘʤʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ) ʜʦʯʝʨʥʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ɸʂ 

çʊʨʘʥʩʥʝʬʪʴè ï ʆɸʆ çʋʨʘʣʩʠʙʥʝʬʪʝʧʨʦʚʦʜè, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʥʝʬʪʠ 

ʦʪ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʦ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʥʝʬʪʝʧʨʦʚʦʜʘʤ. 

ʇʨʝʜʧʨʠʷʪʠʝ ʆɸʆ çʉʚʷʟʴʊʨʘʥʩʅʝʬʪʴè, ʝʛʦ ʬʠʣʠʘʣʳ ʠ ʫʟʣʦʚʳʝ ʧʫʥʢʪʳ ʫʧʨʘʚʣʝʥʠʷ 

ʚʝʜʫʪ ʩʚʦʡ ʙʫʭʛʘʣʪʝʨʩʢʠʡ, ʥʘʣʦʛʦʚʳʡ, ʜʦʛʦʚʦʨʥʦʡ ʫʯʝʪ ʠ ʚʩʝ ʦʪʯʝʪʥʦʩʪʠ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ (ʂʉʋ) çɻʘʣʘʢʪʠʢʘè. 

ʂʉʋ çɻʘʣʘʢʪʠʢʘè ʤʦʞʝʪ ʧʦʤʦʯʴ ʢʘʞʜʳʡ ʜʝʥʴ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʙʝʟ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ 

ʠ ʩʨʝʜʩʪʚ ʠʤʝʪʴ ʪʦʯʥʳʝ ʦʧʝʨʘʪʠʚʥʳʝ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʂʉʋ çɻʘʣʘʢʪʠʢʘè ʚʦʟʤʦʞʥʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʣʶʙʦʛʦ ʤʘʩʰʪʘʙʘ, ʩ 

ʣʶʙʦʡ ʬʦʨʤʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʉʠʩʪʝʤʘ ʫʥʠʚʝʨʩʘʣʴʥʘ ʠ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʧʦʜ ʣʶʙʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ, ʫʯʠʪʳʚʘʷ ʝʛʦ ʩʧʝʮʠʬʠʢʫ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʦʠʥʩʪʚʘ ʫ ʩʠʩʪʝʤʳ ʝʩʪʴ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ ʧʦ ʫʯʝʪʫ ʜʦʛʦʚʦʨʦʚ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʆɸʆ çʉʚʷʟʴʊʨʘʥʩʅʝʬʪʴè ʋʇʊʋʉ:  

¶ ʩʠʩʪʝʤʘ ʥʝ ʠʤʝʝʪ ʤʝʭʘʥʠʟʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʫʯʝʪʘ ʧʨʦʮʝʜʫʨ ʚʳʧʦʣʥʝʥʠʷ 

ʜʦʛʦʚʦʨʦʚ, ʵʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʫʢʦʚʦʜʠʪʝʣʶ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ ʝʛʦ ʫʧʨʘʚʣʷʶʱʠʝ 

ʨʝʰʝʥʠʷ ʠʩʧʦʣʥʷʶʪʩʷ;  

¶ ʩʠʩʪʝʤʘ ʚʝʜʝʪ ʢʦʥʪʨʦʣʴ ʩʫʤʤ ʧʦ ʢʘʞʜʦʤʫ ʦʪʜʝʣʴʥʦʤʫ ʜʦʛʦʚʦʨʫ, ʠ ʥʝ ʠʤʝʝʪ 
ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʩʣʝʜʠʪʴ ʦʙʱʫʶ ʩʫʤʤʫ ʟʘʪʨʘʪʥʳʭ ʠ ʦʙʱʫʶ ʩʫʤʤʫ ʜʦʭʦʜʥʳʭ ʜʦʛʦʚʦʨʦʚ, 

ʧʨʠʭʦʜʠʪʩʷ ʚʩʝ ʧʝʨʝʥʦʩʠʪʴ ʚ Excel ʠ ʚʳʧʦʣʥʷʪʴ ʵʪʫ ʬʫʥʢʮʠʶ ʚʨʫʯʥʫʶ.  

ʆʪʩʣʝʞʠʚʘʪʴ ʚʨʫʯʥʫʶ ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ʢʨʫʧʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ  ʆɸʆ 

çʉʚʷʟʴʊʨʘʥʩʅʝʬʪʴè ʋʇʊʋʉ ʪʷʞʝʣʦ, ʵʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʪʨʘʪʫ ʚʨʝʤʝʥʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʷʚʣʝʥʠʷ ʦʰʠʙʦʢ. 

ʅʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   53 

 

ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʧʦ ʚʳʛʨʫʟʢʝ ʦʪʯʝʪʦʚ 

ʧʦ ʫʯʝʪʫ ʜʦʛʦʚʦʨʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ: 

¶ ʚʳʛʨʫʟʢʘ ʦʪʯʝʪʘ ʧʦ ʫʯʝʪʫ ʠʩʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʚ ʀʉ çɻʘʣʘʢʪʠʢʘè; 

¶ ʚʳʛʨʫʟʢʘ ʦʪʯʝʪʘ ʢʦʥʪʨʦʣʷ ʦʙʱʠʭ ʩʫʤʤ ʨʘʩʭʦʜʥʳʭ ʠ ʦʙʱʠʭ ʩʫʤʤ ʜʦʭʦʜʥʳʭ 
ʜʦʛʦʚʦʨʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʀʉ çɻʘʣʘʢʪʠʢʘè. 

ʈʘʟʨʘʙʦʪʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʧʦ ʚʳʛʨʫʟʢʝ ʦʪʯʝʪʦʚ ʚ ʀʉ çɻʘʣʘʢʪʠʢʘè ʜʣʷ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʪʨʫʜʦʚʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʧʦʜʛʦʪʦʚʢʫ ʦʪʯʝʪʘ ʧʦ ʫʯʝʪʫ ʠʩʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʠ ʢʦʥʪʨʦʣʷ ʦʙʱʠʭ ʩʫʤʤ ʜʦʭʦʜʥʳʭ 

(ʨʘʩʭʦʜʥʳʭ) ʜʦʛʦʚʦʨʦʚ, ʫʤʝʥʴʰʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʦʰʠʙʦʢ ʧʨʠ ʠʭ ʚʳʧʦʣʥʝʥʠʠ, 

ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʦʪʜʝʣʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʧʦ ʚʳʛʨʫʟʢʝ ʦʪʯʝʪʦʚ ʫʯʝʪʘ 

ʚʳʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʠ ʢʦʥʪʨʦʣʷ ʦʙʱʠʭ ʩʫʤʤ ʨʘʩʭʦʜʥʳʭ ʠ ʦʙʱʠʭ ʩʫʤʤ ʜʦʭʦʜʥʳʭ 

ʜʦʛʦʚʦʨʦʚ ʚ ʀʉ çɻʘʣʘʢʪʠʢʘè ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʆɸʆ çʉʚʷʟʴʊʨʘʥʩʅʝʬʪʴè ʋʇʊʋʉ ʚʥʝʜʨʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʤʦʜʫʣʷ ʧʦ ʚʳʛʨʫʟʢʝ ʦʪʯʝʪʦʚ ʢʦʥʪʨʦʣʷ ʦʙʱʠʭ ʩʫʤʤ ʨʘʩʭʦʜʥʳʭ ʠ ʦʙʱʠʭ ʩʫʤʤ ʜʦʭʦʜʥʳʭ 

ʜʦʛʦʚʦʨʦʚ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʦʢʨʘʱʝʥʠʝ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʣʝʥʠʷ 

ʦʪʯʝʪʘ. ʉʦʪʨʫʜʥʠʢ ʜʦʛʦʚʦʨʥʦʛʦ ʦʪʜʝʣʘ, ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ, ʩʤʦʞʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʦʪʯʝʪ ʧʦ ʦʙʱʠʤ ʩʫʤʤʘʤ ʜʦʭʦʜʥʳʭ (ʨʘʩʭʦʜʥʳʭ) ʜʦʛʦʚʦʨʦʚ ʟʘ ʣʶʙʦʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (ʟʘ 

ʛʦʜ, ʟʘ ʢʚʘʨʪʘʣ, ʟʘ ʤʝʩʷʮ, ʟʘ ʥʝʜʝʣʶ, ʟʘ ʜʝʥʴ ʠʣʠ ʥʘ ʣʶʙʫʶ ʦʪʢʨʳʪʫʶ ʜʘʪʫ). ɼʦ ʚʥʝʜʨʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʩʦʪʨʫʜʥʠʢ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʨʘʩʧʦʨʷʞʝʥʠʷ ʩʦʩʪʘʚʠʪʴ ʦʪʯʝʪ ʧʦ 

ʦʙʱʠʤ ʩʫʤʤʘʤ ʜʦʭʦʜʥʳʭ (ʨʘʩʭʦʜʥʳʭ) ʜʦʛʦʚʦʨʦʚ, ʬʦʨʤʠʨʦʚʘʣ ʝʛʦ ʚʨʫʯʥʫʶ, ʥʘ ʵʪʦ 

ʪʨʘʪʠʣʦʩʴ 1-2 ʨʘʙʦʯʠʭ ʜʥʷ. ʇʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʫʣʷ, ʩʦʪʨʫʜʥʠʢ ɼʂʆ ʩ ʧʦʤʦʱʴʶ 

ʩʪʘʥʜʘʨʪʥʳʭ ʥʘʩʪʨʦʝʢ ʟʘʜʘʝʪ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʘ (ʩ ʜʜ.ʤʤ.ʛʛʛʛ. ʧʦ ʜʜ.ʤʤ.ʛʛʛʛ), 

ʠʟʤʝʥʷʝʪ ʰʘʙʣʦʥ ʚʳʚʦʜʘ ʦʪʯʝʪʘ (ISPITOG_SUM.xlt), ʥʘʞʠʤʘʝʪ ʉʬʦʨʤʠʨʦʚʘʪʴ, ʠ ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ ʧʦʣʫʯʘʝʪ ʦʪʯʝʪ ʩ ʦʙʱʝʡ ʩʫʤʤʦʡ ʜʦʭʦʜʥʳʭ (ʨʘʩʭʦʜʥʳʭ) ʜʦʛʦʚʦʨʦʚ. 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʩʯʠʪʳʚʘʝʪ ʩʫʤʤʳ, ʥʘ ʦʩʥʦʚʝ, ʠʤʝʶʱʝʡʩʷ ʚ ʙʘʟʝ ʠʥʬʦʨʤʘʮʠʠ, 

ʠ ʚʳʜʘʝʪ ʪʨʝʙʫʝʤʳʡ ʦʪʯʝʪ. 

ʄʦʜʫʣʴ ʫʯʝʪʘ ʠʩʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʥʘʯʘʣʴʥʠʢʫ ʦʪʜʝʣʘ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʢʦʨʨʝʢʪʥʦʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʝʛʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʊʘʢʞʝ ʩʦʪʨʫʜʥʠʢʠ 

ʦʪʜʝʣʘ, ʢʦʪʦʨʳʝ ʜʦ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚʩʝ ʜʦʛʦʚʦʨʘ ʠ ʚʳʙʠʨʘʣʠ 

ʩʨʝʜʠ ʥʠʭ ʪʝ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʘʪʫ, ʧʦʣʫʯʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʵʢʦʥʦʤʠʪʴ ʩʚʦʝ ʨʘʙʦʯʝʝ ʚʨʝʤʷ, ʪʘʢ ʢʘʢ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʬʦʨʤʠʨʦʚʘʪʴ, ʠ ʚʳʚʦʜʠʪʴ ʚ Excel ʦʪʯʝʪ ʧʦ ʚʳʧʦʣʥʝʥʥʳʤ ʜʦʛʦʚʦʨʘʤ ʥʘ ʟʘʜʘʥʥʫʶ ʜʘʪʫ. 

ʊʝʭʥʦʣʦʛʠʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʯʝʪʘ ʧʦ ʫʯʝʪʫ ʚʳʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʦʚ 

ʧʦʜʦʙʥʘ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʪʯʝʪʘ ʢʦʥʪʨʦʣʷ ʦʙʱʠʭ ʩʫʤʤ ʜʦʭʦʜʥʳʭ (ʨʘʩʭʦʜʥʳʭ) ʜʦʛʦʚʦʨʦʚ. 

ʉʦʪʨʫʜʥʠʢ, ʚʳʙʠʨʘʝʪ ʪʨʝʙʫʝʤʳʡ ʰʘʙʣʦʥ (ISPITOG_ Kontrol.xlt) ʠ ʥʘʞʠʤʘʷ 

ʉʬʦʨʤʠʨʦʚʘʪʴ ʬʦʨʤʠʨʫʝʪ ʦʪʯʝʪ ʚ ʂʉʋ çɻʘʣʘʢʪʠʢʘè. 

ʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʵʢʦʥʦʤʠʷ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚʣʝʯʝʪ ʟʘ 

ʩʦʙʦʡ ʜʦʩʪʠʞʝʥʠʝ ʛʣʘʚʥʦʡ ʮʝʣʠ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ï ʵʪʦ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ ɼʂʆ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ çʉʚʷʟʴʊʨʘʥʩʅʝʬʪʴè ʋʇʊʋʉ.  

ʇʨʝʜʣʦʞʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʤʥʝʤʦʩʭʝʤʝ (ʨʠʩʫʥʦʢ 1). 

ʅʘ ʤʥʝʤʦʩʭʝʤʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʩʪʘʜʠʠ ʧʦʜʛʦʪʦʚʢʠ ʦʪʯʝʪʦʚ ʫʯʝʪʘ ʠʩʧʦʣʥʝʥʠʷ 

ʜʦʛʦʚʦʨʦʚ ʠ ʢʦʥʪʨʦʣʷ ʦʙʱʠʭ ʩʫʤʤ ʜʦʭʦʜʥʳʭ (ʨʘʩʭʦʜʥʳʭ) ʜʦʛʦʚʦʨʦʚ. ʂʦʥʪʨʘʛʝʥʪ (1) 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʆɸʆ çʉʚʷʟʴʊʨʘʥʩʅʝʬʪʴè ʋʇʊʋʉ ʩʦʪʨʫʜʥʠʢʫ ʜʦʛʦʚʦʨʥʦʛʦ ʦʪʜʝʣʘ (2) 

ʜʦʛʦʚʦʨ (3) ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ, ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʦʛʣʘʰʝʥʠʝ (3) ʫʞʝ ʧʦ ʩʫʱʝʩʪʚʫʶʱʝʤʫ 

ʜʦʛʦʚʦʨʫ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʦʪʨʫʜʥʠʢ ʧʨʦʚʦʜʠʪ ʘʥʘʣʠʟ ʜʦʛʦʚʦʨʦʚ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʩʦʛʣʘʰʝʥʠʡ (4) ʠ ʦʪʧʨʘʚʣʷʝʪ ʢʦʥʪʨʘʛʝʥʪʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʦʙʱʝʥʠʷ ʦ ʩʦʛʣʘʰʝʥʠʠ ʠʣʠ 

ʥʝ ʩʦʛʣʘʰʝʥʠʠ (5). ɽʩʣʠ ʫ ʩʦʪʨʫʜʥʠʢʘ ɼʂʆ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʚʦʟʥʠʢʘʶʪ ʩʧʦʨʥʳʝ 

ʚʦʧʨʦʩʳ, ʟʘʤʝʯʘʥʠʷ ʠʣʠ ʫʪʦʯʥʝʥʠʷ, ʪʦ ʦʥ ʩʦʦʙʱʘʝʪ (6) ʦʙ ʵʪʦʤ ʢʦʥʪʨʘʛʝʥʪʫ, ʠ ʚʤʝʩʪʝ ʩ 

ʵʪʠʤ ʦʪʧʨʘʚʣʷʝʪ ʠʩʧʨʘʚʣʝʥʥʳʡ ʜʦʛʦʚʦʨʦʚ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʦʛʣʘʰʝʥʠʝ (7). ʉ ʫʯʝʪʦʤ 

ʚʩʝʭ ʟʘʤʝʯʘʥʠʡ ʢʦʥʪʨʘʛʝʥʪ ʧʝʨʝʜʝʣʳʚʘʝʪ ʜʦʢʫʤʝʥʪʳ ʠ ʦʪʧʨʘʚʣʷʝʪ ʠʭ ʝʱʝ ʨʘʟ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʩʦʪʨʫʜʥʠʢ ʟʘʛʨʫʞʘʝʪ ʚ ɹɼ ʀʉ çɻʘʣʘʢʪʠʢʘè ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʜʦʛʦʚʦʨʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 



54  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

ʩʦʛʣʘʰʝʥʠʷ (8). ʅʘ ʦʩʥʦʚʝ ɹɼ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʦʪʯʝʪʳ. ɼʣʷ ʵʪʦʛʦ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ 

ʚʳʙʠʨʘʝʪ ʠʟ ʩʧʠʩʢʘ ʪʠʧ ʦʪʯʝʪʘ (9), ʢʦʪʦʨʳʡ ʥʫʞʝʥ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʀʩʧʦʣʥʝʥʠʝ 

ʜʦʛʦʚʦʨʦʚ ï ʀʪʦʛʦʚʳʡ). ʅʘ ʵʢʨʘʥʝ ʦʪʢʨʳʚʘʝʪʩʷ ʚʳʙʨʘʥʥʳʡ ʦʪʯʝʪ (10), ʚ ʢʦʪʦʨʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʥʘʩʪʨʦʡʢʠ (11). ʅʘʩʪʨʦʡʢʠ ʵʪʦ ʥʘʟʚʘʥʠʝ ʦʪʯʝʪʘ, ʝʛʦ ʧʝʨʠʦʜ, 

ʬʠʣʴʪʨʳ, ʘ ʪʘʢʞʝ ʚʳʙʦʨ ʰʘʙʣʦʥʘ. ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪ ʧʦ ʫʯʝʪʫ 

ʠʩʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʦʚ, ʪʦ ʚʳʙʠʨʘʝʪʩʷ ʰʘʙʣʦʥ ISPITOG_ Kontrol.xlt, ʝʩʣʠ ʦʪʯʝʪ ʢʦʥʪʨʦʣʷ 

ʧʦ ʦʙʱʠʤ ʩʫʤʤʘʤ ʜʦʭʦʜʥʳʭ (ʨʘʩʭʦʜʥʳʭ) ʜʦʛʦʚʦʨʦʚ, ʪʦ ISPITOG_SUM.xlt. ɿʘʪʝʤ ʩʠʩʪʝʤʘ 

ʚʳʜʘʝʪ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʦʪʯʝʪ (12). ɼʘʥʥʳʝ ʩ ʦʪʯʝʪʘʤʠ ʩʦʪʨʫʜʥʠʢ ʚʳʚʦʜʠʪ ʚ Microsoft 

Excel (13). ɼʘʣʝʝ ʦʪʯʝʪ ʚ Microsoft Excel (14) ʤʦʞʥʦ ʨʘʩʧʝʯʘʪʘʪʴ ʠʣʠ ʭʨʘʥʠʪʴ ʚ 

ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʘʧʢʝ (15).  

 
ʈʠʩ. 1 ʄʥʝʤʦʩʭʝʤʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ 

ɼʣʷ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʨʘʙʦʪʝ ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʤʦʜʫʣʝ çɼʦʛʦʚʦʨʘè ʀʉ 

çɻʘʣʘʢʪʠʢʘè ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚ ʥʝ ʧʦʪʨʝʙʫʝʪʩʷ. ʉʧʝʮʠʘʣʠʩʪ, ʢʦʪʦʨʳʡ 

ʨʘʙʦʪʘʣ ʩ ʜʦʛʦʚʦʨʘʤʠ ʚ ʀʉ çɻʘʣʘʢʪʠʢʘè, ʤʦʞʝʪ ʣʝʛʢʦ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʫʯʠʪʴʩʷ ʨʘʙʦʪʘʪʴ 

ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʤʦʜʫʣʝ ʧʦ ʚʳʛʨʫʟʢʝ ʦʪʯʝʪʦʚ ʫʯʝʪʘ ʜʦʛʦʚʦʨʦʚ, ʠʟʫʯʠʚ ʠʟʤʝʥʝʥʠʷ ʚ 

ʨʫʢʦʚʦʜʩʪʚʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʀʟʤʝʥʝʥʠʷ ʚ ʰʪʘʪʥʦʤ ʨʘʩʧʠʩʘʥʠʠ ʚ ʜʦʛʦʚʦʨʥʦʤ ʦʪʜʝʣʝ ʪʦʞʝ ʥʝ 

ʧʨʦʠʟʦʡʜʫʪ. 

ʄʥʝʤʦʩʭʝʤʘ ʧʨʦʮʝʩʩʘ ʫʯʝʪʘ ʠʩʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʠ ʢʦʥʪʨʦʣʷ ʦʙʱʠʭ ʩʫʤʤ 

ʜʦʭʦʜʥʳʭ (ʨʘʩʭʦʜʥʳʭ) ʜʦʛʦʚʦʨʦʚ, ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1, ʜʘʝʪ ʣʠʰʴ ʦʙʱʝʝ ʦʧʠʩʘʥʠʝ 

ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʦ ʧʨʦʮʝʩʩ çʋʯʝʪʘ ʠʩʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʠ ʢʦʥʪʨʦʣʷ 

ʦʙʱʝʡ ʩʫʤʤʳ ʜʦʭʦʜʥʳʭ (ʨʘʩʭʦʜʥʳʭ) ʜʦʛʦʚʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʳ çʋʯʝʪ ʠʩʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʠ 

ʢʦʥʪʨʦʣʴ ʦʙʱʠʭ ʩʫʤʤ ʜʦʭʦʜʥʳʭ (ʨʘʩʭʦʜʥʳʭ) ʜʦʛʦʚʦʨʦʚè ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.  

ɺ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ çʌʦʨʤʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʪʯʝʪʘè ʜʝʪʘʣʴʥʦ ʚʠʜʥʦ 

ʢʘʢ ʧʨʦʪʝʢʘʝʪ ʧʨʦʮʝʩʩ, ʦʥ ʜʝʢʦʤʧʦʟʠʨʫʝʪʩʷ ʥʘ 4 ʧʦʜʧʨʦʮʝʩʩʘ (ʨʠʩʫʥʦʢ 3): 

¶  ʚʳʙʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʪʯʝʪʘ ʠʟ ʩʧʠʩʢʘ. ʅʘ ʦʩʥʦʚʝ ʨʝʝʩʪʨʘ ʜʦʛʦʚʦʨʦʚ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʦʛʣʘʰʝʥʠʡ, ʩʦʪʨʫʜʥʠʢ ʚʳʙʠʨʘʝʪ ʠʟ ʧʝʨʝʯʥʷ ʪʨʝʙʫʶʱʠʡʩʷ ʦʪʯʝʪ. 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʩʦʪʨʫʜʥʠʢʘ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʜʨʫʛʫʶ ʚʢʣʘʜʢʫ;  

¶ ʥʘʩʪʨʦʡʢʘ ʦʪʯʝʪʦʚ. ʂʘʞʜʳʡ ʨʝʝʩʪʨ ʚʳʜʘʝʪʩʷ ʩ ʣʶʙʦʡ ʩʪʝʧʝʥʴʶ ʜʝʪʘʣʠʟʘʮʠʠ, 
ʚʢʣʶʯʘʷ ʨʘʩʰʠʬʨʦʚʢʫ ʧʦ ʩʦʛʣʘʰʝʥʠʷʤ ʠ ʩʧʝʮʠʬʠʢʘʮʠʷʤ, ʫʢʘʟʘʥʠʝʤ ʬʠʣʴʪʨʦʚ ʧʦ 

ʥʘʠʤʝʥʦʚʘʥʠʶ, ʜʘʪʝ, ʥʘʟʥʘʯʝʥʠʶ, ʚʠʜʫ, ʢʦʥʪʨʘʛʝʥʪʫ, ʩʦʩʪʦʷʥʠʶ ʚʩʝʭ ʜʦʢʫʤʝʥʪʦʚ 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   55 

 

ʩʠʩʪʝʤʳ. ɺ ʥʘʩʪʨʦʡʢʘʭ ʧʦʣʫʯʝʥʠʷ ʦʪʯʝʪʦʚ ʤʦʞʥʦ ʥʘʟʥʘʯʠʪʴ ʣʶʙʳʝ ʚʠʜʳ ʩʦʨʪʠʨʦʚʦʢ ʠ 

ʛʨʫʧʧʠʨʦʚʦʢ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʘ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʚʩʝʭ 

ʥʘʩʪʨʦʝʢ, ʩʠʩʪʝʤʘ ʣʠʙʦ ʚʳʜʘʝʪ ʫʚʝʜʦʤʣʝʥʠʝ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʜʦʛʦʚʦʨʦʚ ʧʦ ʟʘʜʘʥʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ, ʣʠʙʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨʢʘ ʜʘʥʥʳʭ; 

 
ʈʠʩ. 2 ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ çʋʯʝʪʘ ʜʦʛʦʚʦʨʦʚ ʠ ʢʦʥʪʨʦʣʷ ʦʙʱʠʭ ʩʫʤʤ 

ʜʦʭʦʜʥʳʭ (ʨʘʩʭʦʜʥʳʭ) ʜʦʛʦʚʦʨʦʚè 

¶ ʚʳʚʦʜ ʬʦʨʤʳ ʚʳʙʨʘʥʥʦʛʦ ʦʪʯʝʪʘ. ʇʦʩʣʝ ʩʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʝʪʘ ʚʳʚʦʜʠʪʩʷ ʚ 
ʩʘʤʦʡ ʩʠʩʪʝʤʝ çɻʘʣʘʢʪʠʢʘè ʬʦʨʤʘ ʦʪʯʝʪʘ, ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʛʜʝ ʤʦʞʥʦ 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʢʘʞʜʳʡ ʜʦʛʦʚʦʨ ʠʣʠ ʩʦʛʣʘʰʝʥʠʝ; 

¶ ʧʝʯʘʪʴ ʦʪʯʝʪʘ ʚ Microsoft Excel. ɺ ʦʪʯʝʪʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʟʥʘʯʝʥʠʷ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʘ ʠ ʚ ʟʘʢʣʶʯʝʥʠʠ ʚʳʜʘʝʪʩʷ 

ʆʪʯʝʪ. 

 

 
ʈʠʩ.3 ɼʝʢʦʤʧʦʟʠʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ çʌʦʨʤʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʪʯʝʪʘè 

 

ɼʝʢʦʤʧʦʟʠʮʠʷ ʧʨʦʮʝʩʩʘ çʅʘʩʪʨʦʡʢʘ ʦʪʯʝʪʦʚè ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4. ʇʨʦʮʝʩʩ 

ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʝʥ ʥʘ 4 ʧʦʜʧʨʦʮʝʩʩʘ. 

NODE: TITLE: NUMBER:ʋʯʝʪ ʠʩʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʠ ʢʦʥʪʨʦʣʴ  ʦʙʱʠʭ ʩʫʤʤ

ʜʦʭʦʜʥʳʭ (ʨʘʩʭʦʜʥʳʭ)  ʜʦʛʦʚʦʨʦʚA-0

ɼʦʛʦʚʦʨʳ

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʦʛʣʘʰʝʥʠʷ

ʆʪʯʝʪʳ

ʆʪʢʘʟ ʦʪ ʬʦʨʤʠʨʚʦʘʥʠʷ

ʦʪʯʝʪʘ

ʋʩʪʘʚ ʆɸʆ

"ʉʚʷʟʴʊʨʘʥʩʅʝʬʪʴ"

ʋʇʊʋʉ

ʇʦʣʦʞʝʥʠʝ

ʦ ɼʂʆ

ʈʝʛʣʘʤʝʥʪʳ ʧʦ

ʨʘʙʦʪʝ ʚ ʀʉ

"ɻʘʣʘʢʪʠʢʘ"

ʩʦʪʨʫʜʥʠʢ

ɼʂʆ
ʀʉ

"ɻʘʣʘʢʪʠʢʘ"

ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ (ʘʚʪʦʨʠʟʘʮʠʷ)

00ʨ.

ʋʯʝʪ ʠʩʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʠ ʢʦʥʪʨʦʣʴ

 ʦʙʱʠʭ ʩʫʤʤ ʜʦʭʦʜʥʳʭ (ʨʘʩʭʦʜʥʳʭ) 

ʜʦʛʦʚʦʨʦʚ

USED AT: AUTHOR:  ɻʘʨʝʝʚʘ ɻ.ʃ. DATE:

REV:PROJECT:  ʋʯʝʪ ʜʦʛʦʚʦʨʦʚ ʠ ʢʦʥʪʨʦʣʴ ʦʙʱʠʭ ʩʫʤʤ

ʜʦʭʦʜʥʳʭ (ʨʘʩʭʦʜʥʳʭ) ʜʦʛʦʚʦʨʦʚ

27.02.2012

13.03.2012

NOTES:  1  2  3  4  5  6  7  8  9  10

WORKING

DRAFT

RECOMMENDED

PUBLICATION

READER DATE CONTEXT:

A0

NODE: TITLE: NUMBER:ʌʦʨʤʠʨʦʚʘʥʠʝ  ʥʝʦʙʭʦʜʠʤʦʛʦ  ʦʪʯʝʪʘ

A4

ʇʦʣʦʞʝʥʠʝ

ʦ ɼʂʆ

ʩʦʪʨʫʜʥʠʢ

ɼʂʆ

ʈʝʛʣʘʤʝʥʪʳ ʧʦ ʨʘʙʦʪʝ ʚ ʀʉ

"ɻʘʣʘʢʪʠʢʘ"

ʀʉ

"ɻʘʣʘʢʪʠʢʘ"

ʋʩʪʘʚ ʆɸʆ

"ʉʚʷʟʴʊʨʘʥʩʅʝʬʪʴ"

ʋʇʊʋʉ

ʆʪʢʘʟ ʦʪ

ʬʦʨʤʠʨʚʦʘʥʠʷ

ʦʪʯʝʪʘʨʝʝʩʪʨ

ʜʦʛʦʚʦʨʦʚ,

ʜʦʧ.ʩʦʛʣʘʰʝʥʠʡ

ʆʪʯʝʪʳ

ʪʠʧ

ʦʪʯʝʪʘ

ʚʳʙʦʨʢʘ

ʜʘʥʥʳʭ10ʨ.

ɺʳʙʦʨ 

ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʦʪʯʝʪʘ ʠʟ ʩʧʠʩʢʘ

20ʨ.

ʅʘʩʪʨʦʡʢʘ ʦʪʯʝʪʘ

30ʨ.

ɺʳʚʦʜ ʬʦʨʤʳ

 ʚʳʙʨʘʥʥʦʛʦ ʦʪʯʝʪʘ

40ʨ.

ʇʝʯʘʪʴ ʦʪʯʝʪʘ 

ʚ Microsoft Excel



56  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

 
ʈʠʩ. 4 ɼʝʢʦʤʧʦʟʠʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ çʅʘʩʪʨʦʡʢʘ ʦʪʯʝʪʦʚè 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʥr ʭ ʨʘʙʦʪ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʦʜʫʣʴ ʧʦ 

ʚʳʛʨʫʟʢʝ ʦʪʯʝʪʦʚ ʚ ʂʉʋʇ çɻʘʣʘʢʪʠʢʘè ʤʦʜʫʣʷ çɼʦʛʦʚʦʨʳè. ʅʘʟʥʘʯʝʥʠʝ: ʤʦʜʫʣʴ ʫʯʝʪʘ 

ʜʦʛʦʚʦʨʦʚ ʠ ʢʦʥʪʨʦʣʴ ʦʙʱʠʭ ʩʫʤʤ ʨʘʩʭʦʜʥʳʭ ʠ ʦʙʱʠʭ ʩʫʤʤ ʜʦʭʦʜʥʳʭ ʜʦʛʦʚʦʨʦʚ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪʜʝʣʘ ɼʂʆ. ʉʨʦʢ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʫʣʷ ï 3-4 ʤʝʩʷʮʘ. 

ʄʦʜʫʣʴ ʧʦ ʫʯʝʪʫ ʜʦʛʦʚʦʨʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʝʞʝʜʥʝʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ ʦʪʯʝʪʦʚ ʚʝʜʝʪʩʷ ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʠ, ʠʩʭʦʜʷ, ʠʟ ʦʙʱʠʭ ʩʫʤʤ 

ʨʘʩʭʦʜʥʳʭ ʠ ʦʙʱʠʭ ʩʫʤʤ ʜʦʭʦʜʥʳʭ ʜʦʛʦʚʦʨʦʚ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʙʶʜʞʝʪʘ 

ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ ʙʶʜʞʝʪʘ ʜʝʥʝʞʥʳʭ ʨʘʩʭʦʜʦʚ. ʇʦʪʨʝʙʠʪʝʣʷʤʠ ʨʝʟʫʣʴʪʘʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʩʘʤʠ ʩʦʪʨʫʜʥʠʢʠ ʜʦʛʦʚʦʨʥʦʛʦ ʦʪʜʝʣʘ ʢʦʤʧʘʥʠʠ ʆɸʆ 

çʉʚʷʟʴʊʨʘʥʩʅʝʬʪʴè ʋʇʊʋʉ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʧʦ ʚʳʛʨʫʟʢʝ ʦʪʯʝʪʦʚ ʫʯʝʪʘ 

ʜʦʛʦʚʦʨʦʚ ʠ ʢʦʥʪʨʦʣʷ ʦʙʱʠʭ ʩʫʤʤ ʨʘʩʭʦʜʥʳʭ ʠ ʦʙʱʠʭ ʩʫʤʤ ʜʦʭʦʜʥʳʭ ʜʦʛʦʚʦʨʦʚ ʚ ʀʉ 

çɻʘʣʘʢʪʠʢʘè ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʆɸʆ çʉʚʷʟʴʊʨʘʥʩʅʝʬʪʴè ʋʇʊʋʉ ʥʝʜʦʩʪʘʪʦʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʨʫʜʦʝʤʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʫʯʝʪʘ ʧʨʦʮʝʜʫʨ ʚʳʧʦʣʥʝʥʠʷ 

ʜʦʛʦʚʦʨʦʚ ʠ ʚʝʜʝʥʠʝ ʢʦʥʪʨʦʣʷ ʦʙʱʠʭ ʩʫʤʤ ʟʘʪʨʘʪʥʳʭ ʠ ʦʙʱʠʭ ʩʫʤʤ ʜʦʭʦʜʥʳʭ ʜʦʛʦʚʦʨʦʚ 

ʫʩʪʨʘʥʷʝʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ:  

 - ʩʦʢʨʘʱʝʥʠʝ ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʦʪʯʝʪʦʚ; 

- ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʦʪʜʝʣʘ; 

- ʫʤʝʥʴʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʦʰʠʙʦʢ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʪʯʝʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣʴʶ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ɼʂʆ ʬʠʣʠʘʣʘ ʆɸʆ çʉʚʷʟʴʊʨʘʥʩʅʝʬʪʴè ʋʇʊʋʉ, ʢʦʪʦʨʘʷ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ: 

1) ʩʦʭʨʘʥʥʦʩʪʴ ʜʦʢʫʤʝʥʪʦʚ - ʥʘʢʘʧʣʠʚʘʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʜʦʢʫʤʝʥʪʦʚ, ʥʘʟʥʘʯʝʥʠʝ ʠ 

ʠʩʪʦʯʥʠʢ ʢʦʪʦʨʳʭ ʥʝʷʩʥʳ; ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʠ ʤʥʦʞʝʩʪʚʘ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʦʠʩʭʦʜʠʣʠ 

ʧʦʪʝʨʠ ʜʦʢʫʤʝʥʪʦʚ; ʜʦʢʫʤʝʥʪʳ ʠ ʠʥʬʦʨʤʘʮʠʷ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʥʠʭ, ʧʦʧʘʜʘʝʪ ʚ ʯʫʞʠʝ 

ʨʫʢʠ;  

2) ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ï ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʨʘʪʠʪʩʷ ʤʘʩʩʘ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʩʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʘ ʧʦ ʜʦʛʦʚʦʨʘʤ; ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʦʪʯʝʪʘ ʙʫʜʝʪ ʤʝʥʴʰʝ; 

3) ʫʤʝʥʴʰʝʥʠʝ ʦʰʠʙʦʢ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʯʝʪʦʚ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʨʝʰʝʥʳ ʨʷʜ ʟʘʜʘʯ. ʕʪʦ: 

1) ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʆɸʆ çʉʚʷʟʴʊʨʘʥʩʅʝʬʪʴè ʋʇʊʋʉ; 

2) ʨʘʟʨʘʙʦʪʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʧʦʜʩʠʩʪʝʤʳ ʫʯʝʪʘ ʚʳʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʠ 

ʢʦʥʪʨʦʣʷ ʦʙʱʝʡ ʩʫʤʤʳ ʟʘʪʨʘʪʥʳʭ ʠ ʦʙʱʝʡ ʩʫʤʤʳ ʜʦʭʦʜʥʳʭ ʜʦʛʦʚʦʨʦʚ; 

3) ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʩʠʩʪʝʤʳ ʫʯʝʪʘ ʚʳʧʦʣʥʝʥʠʷ 

ʜʦʛʦʚʦʨʦʚ ʠ ʢʦʥʪʨʦʣʷ ʦʙʱʝʡ ʩʫʤʤʳ ʟʘʪʨʘʪʥʳʭ ʠ ʦʙʱʝʡ ʩʫʤʤʳ ʜʦʭʦʜʥʳʭ ʜʦʛʦʚʦʨʦʚ. 

USED AT: AUTHOR:  ɻʘʨʝʝʚʘ ɻ.ʃ. DATE:

REV:PROJECT:  ʋʯʝʪ ʜʦʛʦʚʦʨʦʚ ʠ ʢʦʥʪʨʦʣʴ ʦʙʱʠʭ ʩʫʤʤ
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A4

NODE: TITLE: NUMBER:ʅʘʩʪʨʦʡʢʘ ʦʪʯʝʪʘ

A42

ʋʩʪʘʚ ʆɸʆ

"ʉʚʷʟʴʊʨʘʥʩʅʝʬʪʴ" ʋʇʊʋʉ

ʀʉ "ɻʘʣʘʢʪʠʢʘ"

ʈʝʛʣʘʤʝʥʪʳ ʧʦ ʨʘʙʦʪʝ ʚ ʀʉ

"ɻʘʣʘʢʪʠʢʘ"

ʩʦʪʨʫʜʥʠʢ ɼʂʆ

ʪʠʧ ʦʪʯʝʪʘ

ʆʪʢʘʟ ʦʪ

ʬʦʨʤʠʨʚʦʘʥʠʷ

ʦʪʯʝʪʘ

ʚʳʙʦʨʢʘ

ʜʘʥʥʳʭ

10ʨ.

ʅʘʟʚʘʥʠʝ ʦʪʯʝʪʘ

20ʨ.

ɺʳʙʦʨ ʧʝʨʠʦʜʘ ʦʪʯʝʪʘ

30ʨ.

ʋʢʘʟʘʥʠʝ ʬʠʣʴʪʨʦʚ

 ʦʪʯʝʪʘ

40ʨ.

ʋʚʝʜʦʤʣʝʥʠʝ ʦʙ

 ʦʪʩʫʪʩʪʚʠʠʠ ʜʦʛʦʚʦʨʦʚ

ʧʦ ʟʘʜʘʥʥʳʤ

 ʧʘʨʘʤʝʪʨʘʤ
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ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʦʢʦʣʦ 150 ʣʠʮʝʥʟʠʨʦʚʘʥʥʳʭ ʅʇʌ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʦʢʦʣʦ 45 ʷʚʣʷʶʪʩʷ ʥʝʚʳʛʦʜʥʳʤʠ (ʧʦ ʜʘʥʥʳʤ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʬʠʥʘʥʩʦʚʳʤ 

ʨʳʥʢʘʤ). ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦʟʨʦʩʣʘ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘ ʅʇʌ, ʚ ʦʩʥʦʚʥʦʤ ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʦʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʰʠʨʦʢʠʡ ʢʨʫʛ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʝʥʩʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʨʠ ʚʳʙʦʨʝ ʅʇʌ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʤʥʦʞʝʩʪʚʘʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʨʘʙʦʪʳ ʅʇʌ, ʢ ʥʠʤ ʦʪʥʦʩʠʪʩʷ ʜʦʭʦʜʥʦʩʪʴ ʅʇʌ ʟʘ ʧʨʦʰʣʳʝ ʧʝʨʠʦʜʳ, ʢʦʣʠʯʝʩʪʚʦ 

ʫʯʘʩʪʥʠʢʦʚ ʬʦʥʜʘ, ʜʠʥʘʤʠʢʘ ʬʦʥʜʘ (ʧʦʩʪʦʷʥʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ 

ʫʯʘʩʪʥʠʢʦʚ ʚ ʛʦʜ) ʠ ʦʙʲʝʤ ʧʝʥʩʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʫʧʨʘʚʣʝʥʠʠ. ʀʤʝʥʥʦ ʵʪʠ ʧʘʨʘʤʝʪʨʳ 

ʙʳʣʠ ʫʯʪʝʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ  ʨʘʟʨʘʙʦʪʘʥʳ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʦʮʝʥʢʠ 

ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʝʥʩʠʦʥʥʳʭ ʬʦʥʜʦʚ ʚ ʩʠʩʪʝʤʝ See5, ReSolver ʠ MatLab. 

ɺ ʩʠʩʪʝʤʝ ʢʦʥʩʫʣʴʪʘʥʪ ʙʳʣ ʦʮʝʥʝʥ ʅʇʌ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

1) ʉʨʦʢ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʅʇʌ: ʙʦʣʝʝ 5 ʣʝʪ. 

2) ɼʦʭʦʜʥʦʩʪʴ ʬʦʥʜʘ ʟʘ ʧʨʦʰʣʳʝ ʛʦʜʳ: 9% - 40%. 

3) ʂʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʬʦʥʜʘ: ʦʢʦʣʦ 1 ʤʣʥ. 

4) ɼʠʥʘʤʠʢʘ ʫʯʘʩʪʥʠʢʦʚ ʬʦʥʜʘ: ʜʠʥʘʤʠʯʥʘ ʚ ʪʝʯʝʥʠʠ 3 ʣʝʪ. 

5) ʆʙʲʝʤ ʧʝʥʩʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʫʧʨʘʚʣʝʥʠʠ: ʜʦ 10 ʤʣʥ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ReSolver, ʩʦʟʜʘʚʘʣʠʩʴ ʮʝʣʠ, ʚʦʧʨʦʩʳ 

ʠ ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ. ʅʘ ʢʘʞʜʳʡ ʚʦʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʚʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ, 

ʚʳʙʠʨʘʝʤʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦ  ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʂʘʞʜʳʡ ʦʪʚʝʪ ʥʘ 

ʚʦʧʨʦʩ ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʚ ʫʩʣʦʚʥʦʡ ʯʘʩʪʠ ʧʨʘʚʠʣʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ï 

ʧʫʥʢʪʳ, ʢʦʪʦʨʳʝ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʚʳʙʠʨʘʪʴ ʚ ʢʘʞʜʦʡ ʨʘʟʚʠʣʢʝ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ.  

ɺ ʨʝʞʠʤʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩʳ ʕʉ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʨʘʙʦʪʢʠ ʢʦʪʦʨʦʡ ʥʘ ʦʩʥʦʚʝ ʩʦʩʪʘʚʣʝʥʥʦʡ ɹɿ ʩʠʩʪʝʤʘ ʬʦʨʤʠʨʫʝʪ ʟʘʢʣʶʯʝʥʠʝ, 

ʧʨʝʜʣʘʛʘʝʤʦʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ (ʨʠʩ.1). ʉʦʛʣʘʩʠʝ ʵʢʩʧʝʨʪʘ ʩ 

ʧʨʝʜʣʘʛʘʝʤʳʤ ʧʦʣʴʟʦʚʘʪʝʣʶ ʕʉ ʨʝʰʝʥʠʝʤ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʩʠʩʪʝʤʳ. 

 
ʈʠʩ. 1. ʈʘʙʦʪʘ ʕʉ ʚ ʨʝʞʠʤʝ ʢʦʥʩʫʣʴʪʘʮʠʠ 

 

ʉʠʩʪʝʤʘ See5/C5.0 ʢʦʤʧʘʥʠʠ RuleQuest ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʙʘʟ 

ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʜʦ ʩʦʪʥʠ ʪʳʩʷʯ ʟʘʧʠʩʝʡ ʠ ʜʦ ʩʦʪʥʠ ʯʠʩʣʦʚʳʭ ʠʣʠ ʥʦʤʠʥʘʣʴʥʳʭ 

ʧʦʣʝʡ. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ See5 ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ ʠ ʤʥʦʞʝʩʪʚʘ if-then-

ʧʨʘʚʠʣ. ʉʠʩʪʝʤʘ ʧʨʦʩʪʘ ʚ ʦʙʨʘʱʝʥʠʠ ʠ ʥʝ ʪʨʝʙʫʝʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʥʘʥʠʡ 

ʚ ʦʙʣʘʩʪʠ ʧʨʠʢʣʘʜʥʦʡ ʩʪʘʪʠʩʪʠʢʠ; ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ ʚʝʨʩʠʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʦʛʨʘʥʠʯʝʥʘ 

ʢʦʣʠʯʝʩʪʚʦʤ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʟʘʧʠʩʝʡ (ʜʦ 200). 

ʇʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʚ ʩʠʩʪʝʤʝ See5 ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʜʚʫʭ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʬʘʡʣʦʚ: ʬʘʡʣʘ ʠʤʝʥ ʧʝʨʝʤʝʥʥʳʭ ʠ ʬʘʡʣʘ ʜʘʥʥʳʭ.  

ʌʘʡʣ ʠʤʝʥ ʧʝʨʝʤʝʥʥʳʭ ʩʦʜʝʨʞʠʪ ʧʝʨʝʯʠʩʣʝʥʠʝ ʠʤʝʥ ʨʘʟʜʝʣʷʶʱʠʭ ʧʨʠʟʥʘʢʦʚ ʠ 

ʫʢʘʟʘʥʠʝʤ ʢʣʘʩʩʠʬʠʮʠʨʫʶʱʝʛʦ ʧʨʠʟʥʘʢʘ. ʌʘʡʣ ʩʦʟʜʘʝʪʩʷ ʚ ʣʶʙʦʤ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ ʠ 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   59 

 

ʩʦʭʨʘʥʷʝʪʩʷ ʩ ʨʘʩʰʠʨʝʥʠʝʤ *.names.  

ʌʘʡʣ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʲʝʢʪʘʭ. ɺ ʬʘʡʣʝ ʧʦ ʩʪʨʦʢʘʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʦʙʲʝʢʪʳ, ʘ ʧʦ ʩʪʦʣʙʮʘʤ ʧʨʠʟʥʘʢʠ, ʧʨʠʯʝʤ ʚ ʪʦʤ ʧʦʨʷʜʢʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʟʘʜʘʥʳ ʚ ʬʘʡʣʝ 

ʠʤʝʥ ʧʝʨʝʤʝʥʥʳʭ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʮʝʣʝʚʦʡ ʧʝʨʝʤʝʥʥʦʡ ʥʘʭʦʜʠʪʩʷ ʚʚʝʨʭʫ ʬʘʡʣʘ ʠʤʝʥ 

ʧʝʨʝʤʝʥʥʳʭ, ʩʪʨʦʢʘ ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʟʥʘʯʝʥʠʷ ʵʪʦʡ ʮʝʣʝʚʦʡ ʧʝʨʝʤʝʥʥʦʡ. ɿʘʪʝʤ ʯʝʨʝʟ 

ʟʘʧʷʪʫʶ ʩʣʝʜʫʶʪ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʌʘʡʣ ʩʦʟʜʘʝʪʩʷ ʚ ʣʶʙʦʤ ʪʝʢʩʪʦʚʦʤ 

ʨʝʜʘʢʪʦʨʝ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʩ ʨʘʩʰʠʨʝʥʠʝʤ *.data.  

ɺ ʨʝʞʠʤʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʚʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʩʪʨʦʝʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʩʬʦʨʤʠʨʦʚʘʥ ʚ ʚʠʜʝ ʨʝʢʦʤʝʥʜʫʝʤʦʛʦ ʨʝʰʝʥʠʷ 

ʩ ʢʦʵʵʬʠʮʠʝʥʪʦʤ ʫʚʝʨʝʥʥʦʩʪʠ (ʨʠʩ. 2).  

 

 
ʈʠʩ. 2. ʈʝʞʠʤ ʢʦʥʩʫʣʴʪʘʮʠʡ ʚ ʩʠʩʪʝʤʝ See5. 

 

 

ʈʘʟʨʘʙʦʪʢʘ ʙʘʟʳ ʟʥʘʥʠʡ ʜʣʷ ʩʠʩʪʝʤʳ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʚ ʩʨʝʜʝ 

MATLAB.  

Fuzzy  ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ ʉʅʃɺ, ʢʘʢ: ʯʠʩʣʦ ʚʭʦʜʥʳʭ 

ʠ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʪʠʧ ʩʠʩʪʝʤʳ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ, ʤʝʪʦʜ ʜʝʬʘʟʟʠʬʠʢʘʮʠʠ ʠ ʪ.ʜ. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʨʘʙʦʪʘ ʧʦʜʦʙʥʦʡ ʩʠʩʪʝʤʳ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʧʨʘʚʠʣ ʥʝʯʝʪʢʠʭ ʚʳʚʦʜʦʚ. ʇʨʘʚʠʣʘ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʙʫʜʫʯʠ 

ʫʩʣʦʚʥʳʤʠ ʚʳʩʢʘʟʳʚʘʥʠʷʤʠ ʪʠʧʘ ñɽʩʣʠ ï ʊʦò, ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝʯʝʪʢʫʶ ʠʤʧʣʠʢʘʮʠʶ: 

ɽʩʣʠ x1 ʝʩʪʴ A1  ʀ x2  ʝʩʪʴ A2 ʀ éxn ʝʩʪʴ An   ʊʆ y ʝʩʪʴ B. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʝʯʝʪʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʘ ʉʅʃɺ 

ʪʠʧʘ ʉʫʛʵʥʦ. ʇʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ: ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ (prod ï ʜʣʷ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ 

çʀè, probor ï ʜʣʷ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ çʀʃʀè), ʤʝʪʦʜ ʠʤʧʣʠʢʘʮʠʠ (min), ʤʝʪʦʜ 

ʘʛʨʝʛʘʮʠʠ (max) ʠ ʤʝʪʦʜ ʜʝʬʘʟʟʠʬʠʢʘʮʠʠ (wtaver) (ʨʠʩ.3.3). 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʤʝ ʚ ʨʝʜʘʢʪʦʨʝ FIS ʦʧʨʝʜʝʣʷʝʤ 5 ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ: stag 

(ʩʢʦʣʴʢʦ ʣʝʪ ʩʫʱʝʩʪʚʫʝʪ ʜʘʥʥʳʡ ʅʇʌ), yeld (ʜʦʭʦʜʥʦʩʪʴ ʚ ʧʨʦʮʝʥʪʘʭ), people (ʯʠʩʣʦ 

ʫʯʘʩʪʥʠʢʦʚ), Vcpedctv (ʦʙʲʝʤ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʨʘʩʧʦʣʘʛʘʝʤʳʭ ʅʇʌ), dinamiyc 

(ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʜʠʥʘʤʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ) ʠ 1 ʚʳʭʦʜʥʫʶ ʧʝʨʝʤʝʥʥʫʶ recomend 

(ʦʮʝʥʢʘ ʜʦʚʝʨʠʷ ʅʇʌ). ʆʧʠʩʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1, 2. 

 

 

 



60  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

ʊʘʙʣʠʮʘ 1 

 ʆʧʠʩʘʥʠʝ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʊʝʨʤʳ ʊʠʧ ʬʫʥʢʮʠʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

stag 0..40 ʤʝʥʝʝ 5 ʣʝʪ 

ʙʦʣʝʝ 6 ʣʝʪ 

ʪʨʘʧʝʮʠʷ 

yeld 0..100 ʤʝʥʝʝ 9 % 

9-40% 

ʦʢʦʣʦ 100% 

ʪʨʘʧʝʮʠʷ 

people 0..1 ʤʣʥ low (ʥʠʟʢʘʷ) 

average (ʩʨʝʜʥʷʷ) 

high (ʚʳʩʦʢʘʷ) 

ʛʘʫʩʩʦʚʘ 

Vcpedctv 0..50 ʤʣʨʜ low (ʥʠʟʢʘʷ) 

average (ʩʨʝʜʥʷʷ) 

high (ʚʳʩʦʢʘʷ) 

ʪʨʘʧʝʮʠʷ 

dinamiyc 0..10 low (ʥʠʟʢʘʷ) 

high (ʚʳʩʦʢʘʷ) 

ʪʨʘʧʝʮʠʷ 

 

ʊʘʙʣʠʮʘ 2 

ʆʧʠʩʘʥʠʝ ʚʳʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɼʠʘʧʘʟʦʥ 

ʠʟʤʝʥʝʥʠʷ 

ʊʝʨʤʳ ɿʥʘʯʝʥʠʝ 

recomend 0..1 ʥʝʚʳʛʦʜʥʳʡ 

ʩʦʤʥʠʪʝʣʴʥʳʡ 

ʥʘʜʝʞʥʳʡ 

ʚʳʛʦʜʥʳʡ  

0 

0.3 

0.7 

1 

 

ʊʘʢ, ʜʣʷ ʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʚʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʉʨʦʢ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʅʇʌ: 6 ʣʝʪ, ʜʦʭʦʜʥʦʩʪʴ ʬʦʥʜʘ ʟʘ ʧʨʦʰʣʳʝ ʛʦʜʳ: 15%, ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʬʦʥʜʘ: 

ʦʢʦʣʦ 1 ʤʣʥ., ʜʠʥʘʤʠʢʘ ʫʯʘʩʪʥʠʢʦʚ ʬʦʥʜʘ: ʜʠʥʘʤʠʯʥʘ ʚ ʪʝʯʝʥʠʠ 3 ʣʝʪ, ʦʙʲʝʤ ʧʝʥʩʠʦʥʥʳʭ 

ʩʨʝʜʩʪʚ ʚ ʫʧʨʘʚʣʝʥʠʠ: 12 ʤʣʥ. 

ʇʨʦʮʝʜʫʨʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʩʠʩʪʝʤʦʡ Matlab ʜʣʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʥʝʯʝʪʢʦʡ ʤʦʜʝʣʠ, ʚʳʜʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ  ʨʘʚʥʦʝ 0,74, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʜʝʞʥʦʡ ʅʇʌ.  

ʊʘʙʣʠʮʘ 3 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

1. ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ 2. ReSolver 3. See5 4. MatLab 

5. 1) ʉʨʦʢ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 
ʅʇʌ: ʙʦʣʝʝ 5 ʣʝʪ. 

6. 2) ɼʦʭʦʜʥʦʩʪʴ ʬʦʥʜʘ ʟʘ 
ʧʨʦʰʣʳʝ ʛʦʜʳ: 9% - 

40%. 

7. 3) ʂʦʣʠʯʝʩʪʚʦ 
ʫʯʘʩʪʥʠʢʦʚ ʬʦʥʜʘ: ʦʢʦʣʦ 

1 ʤʣʥ. 

8. 4) ɼʠʥʘʤʠʢʘ ʫʯʘʩʪʥʠʢʦʚ 
ʬʦʥʜʘ: ʜʠʥʘʤʠʯʥʘ ʚ 

ʪʝʯʝʥʠʠ 3 ʣʝʪ. 

9. 5) ʆʙʲʝʤ ʧʝʥʩʠʦʥʥʳʭ 
ʩʨʝʜʩʪʚ ʚ ʫʧʨʘʚʣʝʥʠʠ: ʜʦ 

10 ʤʣʥ. 

10.  

11. ɼʘʥʥʳʡ ʅʇʌ 
ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʫʤʥʦʞʠʪʴ 

ʩʚʦʠ ʥʘʢʦʧʣʝʥʠʷ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʫʚʝʨʝʥʥʦʩʪʠ 8/10. 

12. ʅʘʜʝʞʥʳʡ  

0,44 

ʥʘʜʝʞʥʦʡ ʅʇʌ 

0,74 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   61 

 

ʀʟ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʪʘʙʣʠʮʳ 3 ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ Resolver ʠ 

Matlab ʜʘʶʪ ʧʨʠʙʣʠʞʝʥʥʦ ʦʜʠʥʘʢʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ (7-8) ʫʚʝʨʝʥʥʦʩʪʠ, ʥʦ ʣʠʰʴ Resolver 

ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʅʇʌ ʩ ʪʘʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘʜʝʞʥʳʤ, 

ʥʦ ʠ ʧʨʠʙʳʣʴʥʳʤ.   

Resolver - ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʅʇʌ. 
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ʆɹ ɸɺʊʆʈɸʍ 

 

ɸʪʥʘʙʘʝʚʘ ɸʣʩʫ ʈʘʩʠʣʝʚʥʘ, ʩʪʫʜʝʥʪ ʛʨʫʧʧʳ ʇʀʕʥ-312, ʦʙʫʯʘʶʱʘʷʩʷ 

ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʵʢʦʥʦʤʠʢʝè, ʋɻɸʊʋ, 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ ʧʨʦʬ. ʏʝʨʥʷʭʦʚʩʢʘʷ ʃ.ʈ. 

 

e-mail: alsouy@mail.ru 

 
 

 

ʄʘʟʠʪʦʚʘ ʂʘʨʠʥʘ ʌʘʥʠʨʦʚʥʘ, ʩʪʫʜʝʥʪ ʛʨʫʧʧʳ ʇʀʕʥ-312, 

ʦʙʫʯʘʶʱʘʷʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʚ 

ʵʢʦʥʦʤʠʢʝè, ʋɻɸʊʋ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ ʧʨʦʬ. 

ʏʝʨʥʷʭʦʚʩʢʘʷ ʃ.ʈ. 

 

 

e-mail: karinamkf@yandex.ru 

 

ʋɼʂ 004 

 

ʉʆɺʈɽʄɽʅʅʓɽ ʉʀʉʊɽʄʓ ʋʏɽʊɸ ʈɸɹʆʏɽɻʆ ɺʈɽʄɽʅʀ 

 

ʂʠʨʠʣʣʦʚʘ ʂ. ɸ. 

 
ʅʘ ʢʘʞʜʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʫʩʪʘʥʦʚʣʝʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʨʫʜʦʚʦʡ ʨʝʞʠʤ. ʂʦʥʪʨʦʣʴ ʟʘ 

ʝʛʦ ʩʦʙʣʶʜʝʥʠʝʤ ʚʝʜʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʪʘʙʝʣʴʥʦʛʦ ʫʯʝʪʘ (ʢʘʢ ʧʨʘʚʠʣʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʬʦʨʤʳ ʊ-12). ʆʥ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʨʠʭʦʜʦʤ ʥʘ ʨʘʙʦʪʫ ʠ ʫʭʦʜʦʤ ʩ ʥʝʝ, 

ʚʳʷʩʥʝʥʠʝ ʧʨʠʯʠʥ ʦʧʦʟʜʘʥʠʡ ʠ ʥʝʷʚʦʢ, ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦ ʬʘʢʪʠʯʝʩʢʠ ʦʪʨʘʙʦʪʘʥʥʦʤ 

ʚʨʝʤʝʥʠ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʩʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʥʦʩʪʠ ʦ ʥʘʣʠʯʠʝ ʠ ʜʚʠʞʝʥʠʠ ʨʘʙʦʪʥʠʢʦʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʠ ʩʦʩʪʦʷʥʠʠ ʪʨʫʜʦʚʦʡ ʜʠʩʮʠʧʣʠʥʳ [1].  

ʊʘʙʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʤʝʥʥʦʡ ʩʧʠʩʦʢ ʨʘʙʦʪʥʠʢʦʚ ʙʨʠʛʘʜʳ, ʩʤʝʥʳ, ʮʝʭʘ 

(ʦʪʜʝʣʘ). ɺ ʥʝʤ ʫʢʘʟʳʚʘʶʪʩʷ ʪʘʙʝʣʴʥʳʡ ʥʦʤʝʨ ʨʘʙʦʪʥʠʢʘ, ʬʘʤʠʣʠʷ, ʠʤʷ ʠ ʦʪʯʝʩʪʚʦ, 

ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʘʙʦʪʘʥʥʳʭ ʯʘʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʦʯʥʳʭ, ʚʳʭʦʜʥʳʝ ʜʥʠ, ʥʝʷʚʢʠ ʥʘ ʨʘʙʦʪʫ (ʧʦ 

ʙʦʣʝʟʥʠ, ʚ ʩʚʷʟʠ ʩ ʢʦʤʘʥʜʠʨʦʚʢʦʡ, ʦʪʧʫʩʢʦʤ, ʚʳʧʦʣʥʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 
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ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ).  

ʇʦ ʦʢʦʥʯʘʥʠʠ ʤʝʩʷʮʘ ʪʘʙʝʣʴ ʟʘʢʨʳʚʘʝʪʩʷ, ʪ.ʝ. ʚ ʥʝʤ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʢʘʞʜʦʤʫ 

ʨʘʙʦʪʘʶʱʝʤʫ; ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʷʚʦʢ ʥʘ ʨʘʙʦʪʫ; ʥʝʷʚʦʢ ʧʦ ʧʨʠʯʠʥʘʤ, ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʦʪʨʘʙʦʪʘʥʥʳʭ ʯʘʩʦʚ (ʦʧʦʟʜʘʥʠʷ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʡ ʫʭʦʜ ʩ ʨʘʙʦʪʳ, ʧʨʦʩʪʦʠ); ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʘʙʦʪʘʥʥʳʭ ʯʘʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʜʝʣʴʥʳʝ, ʥʦʯʥʳʝ, ʧʝʨʝʨʘʙʦʪʢʘ. 

ɿʘʧʦʣʥʝʥʥʳʡ ʪʘʙʝʣʴ ʟʘʚʝʨʷʝʪʩʷ ʧʦʜʧʠʩʷʤʠ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʣʠʮ ʠ ʚ ʧʦʩʣʝʜʥʠʡ ʜʝʥʴ ʤʝʩʷʮʘ 

ʩʜʘʝʪʩʷ ʚ ʙʫʭʛʘʣʪʝʨʠʶ ʜʣʷ ʥʘʯʠʩʣʝʥʠʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. ʊʘʙʝʣʴ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʢʫʱʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʦ ʚʳʧʦʣʥʝʥʠʠ ʧʣʘʥʘ ʧʦ ʪʨʫʜʫ ʠ ʜʣʷ 

ʘʥʘʣʠʟʘ ʪʨʫʜʦʚʦʡ ʜʠʩʮʠʧʣʠʥʳ. 

ʆʙʱʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʙʦʣʴʰʠʥʩʪʚʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʠʩʪʝʤ ʧʦ 

ʟʘʧʦʣʥʝʥʠʶ ʠ ʦʙʨʘʙʦʪʢʝ ʪʘʙʝʣʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʪʘʙʝʣʠ ʫʯʝʪʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʧʦʩʪʫʧʠʚ ʚ ʛʦʣʦʚʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ, 

ʟʘʥʦʩʷʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨ ʚʨʫʯʥʫʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʜʝʣʳʚʘʝʪʩʷ çʜʚʦʡʥʘʷ ʨʘʙʦʪʘè - 

ʟʘʧʦʣʥʝʥʠʝ ʪʘʙʝʣʝʡ ʥʘ ʤʝʩʪʘʭ, ʠ ʧʦʚʪʦʨʥʳʡ ʚʚʦʜ ʜʘʥʥʳʭ ʚ ʨʘʩʯʝʪʥʳʡ ʤʦʜʫʣʴ ʚ ʛʦʣʦʚʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʝʪʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʮʝʣʴʶ ʦʙʣʝʛʯʠʪʴ ʨʘʙʦʪʫ 

ʧʝʨʩʦʥʘʣʘ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʩʦʩʪʘʚʣʝʥʠʝ ʪʘʙʝʣʝʡ ʫʯʝʪʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʠʟʙʘʚʠʪʴʩʷ ʦʪ 

ʜʚʦʡʥʦʡ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʟʘʧʦʣʥʝʥʥʳʭ ʪʘʙʝʣʝʡ, ʘ ʪʘʢʞʝ ʩ ʮʝʣʴʶ 

ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʙʫʤʘʞʥʳʭ ʢʦʧʠʡ ʠ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʪʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʧʨʠʤʝʨʝ çʋʨʘʣʴʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʚʷʟʠ. 

ʋʨʘʣʴʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʚʷʟʠ (ʋʇʊʋʉ) ʷʚʣʷʝʪʩʷ 

ʬʠʣʠʘʣʦʤ ʆɸʆ çʉʚʷʟʴʪʨʘʥʩʥʝʬʪʴè. ɺ 1976 ʛ. ʦʥʦ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʠʟ ʩʦʩʪʘʚʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʉʦʶʟʥʦʡ ʢʦʥʪʦʨʳ ʩʚʷʟʠ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ɸʜʤʠʥʠʩʪʨʘʮʠʠ 

ʉʦʚʝʪʩʢʦʛʦ ʨʘʡʦʥʘ ʛ. ʋʬʳ. ʉʪʨʫʢʪʫʨʘ ʬʠʣʠʘʣʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 9 ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʮʝʭʦʚ 

ʵʣʝʢʪʨʦʩʚʷʟʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʚʩʝʡ ʈʝʩʧʫʙʣʠʢʝ. ʎʝʥʪʨʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʵʣʝʢʪʨʦʩʚʷʟʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʛ. ʋʬʝ. 

ʌʠʣʠʘʣ ʋʇʊʋʉ ʥʘʭʦʜʠʪʩʷ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʦʜʯʠʥʝʥʥʦʩʪʠ ʆɸʆ.  

ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʴʶ ʦʙʲʝʢʪʦʚ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʵʢʩʧʦʨʪ, ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ 

ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 

ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ [2].  

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ 

çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʝʪʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠè ʩ  ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʤʝʥʘ  ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ  

ʬʠʣʠʘʣʘʤʠ ʧʦʩʨʝʜʩʪʚʘʤ ʩʝʪʠ intranet. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʦʟʚʦʣʠʪ ʦʙʣʝʛʯʠʪʴ 

ʨʘʙʦʪʫ ʧʣʘʥʦʚʦ-ʬʠʥʘʥʩʦʚʦʛʦ ʦʪʜʝʣʘ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʩʦʩʪʘʚʣʝʥʠʝ ʪʘʙʝʣʝʡ ʨʘʙʦʪʥʠʢʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʫʯʝʪʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚʝʜʝʥʠʷ ʛʨʘʬʠʢʦʚ ʨʘʙʦʪ ʠ ʪʘʙʝʣʷ ʫʯʝʪʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ; 

2. ʩʦʟʜʘʥʠʝ ʟʘʛʦʪʦʚʢʠ ʪʘʙʝʣʷ, ʫʯʠʪʳʚʘʶʱʫʶ ʚʩʶ ʧʦʩʪʫʧʠʚʰʫʶ ʚ ʦʪʜʝʣ ʢʘʜʨʦʚ ʠ 

ʙʫʭʛʘʣʪʝʨʠʶ ʠʥʬʦʨʤʘʮʠʶ (ʛʨʘʬʠʢ ʨʘʙʦʪʳ, ʙʦʣʴʥʠʯʥʳʝ, ʦʪʧʫʩʢʘ ʠ ʜʨʫʛʠʝ ʦʪʨʳʚʳ ʦʪ 

ʨʘʙʦʪʳ); 

3. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʘʙʣʦʥʦʚ ʛʨʘʬʠʢʦʚ ʨʘʙʦʪ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʬʠʢʦʚ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ (ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʘʙʝʣʷ) ʠ ʪʘʙʝʣʝʡ; 

4. ʩʦʟʜʘʥʠʝ ʧʝʯʘʪʥʳʭ ʬʦʨʤ ʦʪʯʝʪʥʦʩʪʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ: 

¶ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; 

¶ ʫʩʪʨʘʥʝʥʠʷ, ʛʜʝ ʵʪʦ ʚʦʟʤʦʞʥʦ ʠ ʦʧʨʘʚʜʘʥʥʦ, ʧʝʯʘʪʥʳʭ ʢʦʧʠʡ ʠ ʨʫʢʦʧʠʩʥʳʭ 
ʜʦʢʫʤʝʥʪʦʚ; 

¶ ʩʦʢʨʘʱʝʥʠʷ ʨʫʯʥʳʭ ʦʧʝʨʘʮʠʡ ʧʨʠ ʚʚʦʜʝ ʜʦʢʫʤʝʥʪʦʚ ʠ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ; 
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¶ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠ ʧʦʣʫʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʩʯʝʪʘ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

¶ ʧʦʣʫʯʝʥʠʷ ʦʪʯʝʪʦʚ; 

¶ ʦʩʚʦʙʦʞʜʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʦʪ ʨʫʪʠʥʥʦʡ ʨʘʙʦʪʳ; 

¶ ʦʪʤʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʤʘʥʜʠʨʦʚʘʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ ʜʦʩʪʘʚʢʠ ʚʘʞʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ. 

ɺ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʣʝʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʘʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʢʘʢ ʦʪʢʨʳʪʦʩʪʴ, 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ, ʪʠʧʠʟʘʮʠʷ ʨʝʰʝʥʠʡ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʩʠʩʪʝʤ, ʢʦʤʧʣʝʢʩʥʦʩʪʴ 

ʧʦʜʭʦʜʘ ʠ ʪʠʨʘʞʠʨʫʝʤʦʩʪʴ. 
ɺʥʝʜʨʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɻʘʣʘʢʪʠʢʘè ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʠ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʥʘ ʝʝ ʙʘʟʝ, ʚ ʋʨʘʣʴʩʢʦʤ ʇʊʋʉ ʥʘʯʘʣʦʩʴ ʩ ʷʥʚʘʨʷ  1996 ʛʦʜʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʚʥʝʜʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ ɽɸʉʋ ʆɸʆ çɸʂ 

çʊʨʘʥʩʥʝʬʪʴè.   

çɻʘʣʘʢʪʠʢʘè ʨʦʩʩʠʡʩʢʦ-ʙʝʣʦʨʫʩʩʢʦʡ ʢʦʨʧʦʨʘʮʠʠ çɻʘʣʘʢʪʠʢʘè. ʆʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʀʂʀʉ ʪʘʢʦʛʦ ʨʦʜʘ, ʚʥʝʜʨʝʥʘ ʥʘ ʙʦʣʝʝ ʯʝʤ 5600 ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ ʉʅɻ. çɻʘʣʘʢʪʠʢʘè ʧʦʩʪʨʦʝʥʘ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʢʣʠʝʥʪ-ʩʝʨʚʝʨ ʠ 

ʩʧʦʩʦʙʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʩʚʷʟʢʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʝʨʚʝʨʘʤʠ ʙʘʟ ʜʘʥʥʳʭ. ɿʥʘʯʠʪʝʣʴʥʦ 

ʜʝʰʝʚʣʝ ʟʘʧʘʜʥʳʭ ʩʠʩʪʝʤ ʘʥʘʣʦʛʠʯʥʦʛʦ ʢʣʘʩʩʘ. çɻʘʣʘʢʪʠʢʘè ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʩʠʩʪʝʤʘ 

ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʣʶʙʦʡ ʩʬʝʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʩʨʝʜʥʠʭ, ʢʨʫʧʥʳʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʢʘʢ ʙʝʟ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪʘʢ ʠ ʩʦ ʩʣʦʞʥʦʡ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ʇʨʦʜʫʢʪ ʪʠʨʘʞʥʦ-ʟʘʢʘʟʥʦʡ, ʥʘʩʪʨʘʠʚʘʝʤʳʡ ʥʘ 

ʢʦʥʢʨʝʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʩ ʧʦʤʦʱʴʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʩʪʨʦʝʢ [4]. 

ɸʜʘʧʪʘʮʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

çɻʘʣʘʢʪʠʢʘè ʚ ʆʙʱʝʩʪʚʝ ʠ ʝʛʦ ʬʠʣʠʘʣʘʭ  ʧʦʟʚʦʣʠʣʘ:        

1. ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ;  

2. ʩʦʟʜʘʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦ 
ʥʘʟʥʘʯʝʥʠʶ ʚʳʜʝʣʷʝʤʳʭ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ; 

3. ʦʨʛʘʥʠʟʦʚʘʪʴ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʝʞʝʩʫʪʦʯʥʳʡ ʫʯʝʪ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʠ 
ʦʙʦʨʫʜʦʚʘʥʠʷ; 

4. ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʚʝʜʝʥʠʝ ʢʘʨʪʦʪʝʢʠ ʩʦʪʨʫʜʥʠʢʦʚ ʩ ʫʯʝʪʦʤ ʨʘʟʤʝʨʘ ʟʘʨʘʙʦʪʥʦʡ 
ʧʣʘʪʳ. 

ʆʜʥʘʢʦ, ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʫʯʝʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʠʟ-ʟʘ 

ʩʧʝʮʠʬʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ - ʥʘʣʠʯʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʫʜʘʣʝʥʥʳʭ ʬʠʣʠʘʣʦʚ. 

ʆʙʱʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʠ ʙʦʣʴʰʠʥʩʪʚʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʩʠʩʪʝʤ ʧʦ ʟʘʧʦʣʥʝʥʠʶ ʠ ʦʙʨʘʙʦʪʢʝ ʪʘʙʝʣʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʪʘʙʝʣʠ ʫʯʝʪʘ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʧʦʩʪʫʧʠʚ ʚ ʛʦʣʦʚʥʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ, ʟʘʥʦʩʷʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨ ʚʨʫʯʥʫʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʜʝʣʳʚʘʝʪʩʷ çʜʚʦʡʥʘʷ 

ʨʘʙʦʪʘè - ʟʘʧʦʣʥʝʥʠʝ ʪʘʙʝʣʝʡ ʥʘ ʤʝʩʪʘʭ, ʠ ʧʦʚʪʦʨʥʳʡ ʚʚʦʜ ʜʘʥʥʳʭ ʚ ʨʘʩʯʝʪʥʳʡ ʤʦʜʫʣʴ ʚ 

ʛʦʣʦʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʙʱʘʷ ʩʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ (ʨʠʩ.1) 
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ʈʠʩ.2. ʉʫʱʝʩʪʚʫʶʱʘʷ ʩʭʝʤʘ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʩʭʝʤʳ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (ʨʠʩ.2) ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ, ʟʘʧʦʣʥʝʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʪʘʙʝʣʝʡ ʪʨʝʙʫʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ, ʩ ʫʯʝʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʫʜʘʣʝʥʥʦʩʪʠ ʮʝʭʦʚ ʦʪ ʛʦʣʦʚʥʦʛʦ ʦʬʠʩʘ. ʇʦʩʣʝ ʞʝ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʪʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʮʝʭʘʤʠ ʠ ʛʦʣʦʚʥʳʤ 

ʦʬʠʩʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʨʝʜʩʪʚʘʤ ʩʝʪʠ intranet, ʪ.ʝ. ʦʙʨʘʟʫʝʪʩʷ ʜʚʫʩʪʦʨʦʥʥʷʷ 

ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʩʚʷʟʴ (ʨʠʩ.3) 

 
ʈʠʩ.3. ʆʙʥʦʚʣʝʥʥʘʷ ʩʭʝʤʘ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʪʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘʧʨʘʚʣʝʥʦ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʮʝʣʴʶ ʦʙʣʝʛʯʠʪʴ 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʪʨʫʜ, ʩʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʠ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʙʠʟʥʝʩ-ʦʧʝʨʘʮʠʡ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʨʘʩʯʝʪʘ ʠ ʥʘʯʠʩʣʝʥʠʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ.  
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ʆɸʆ çʉʄɸʈʊʉè 

 

ʂʠʤʘʝʚ ʈ. ʖ. 

 
ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫ ʢʦʤʧʘʥʠʠ ʆɸʆ çʉʄɸʈʊʉè ʩʫʱʝʩʪʚʫʝʪ ʀʥʪʝʨʥʝʪ ʉʠʩʪʝʤʘ 

ʉʝʨʚʠʩʘ ɸʙʦʥʝʥʪʘ (ʀʉʉɸ) [1] (ʨʠʩ. 1), ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʢʣʠʝʥʪʘʤ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ ʩʚʦʠʤ ʣʠʮʝʚʳʤ ʩʯʝʪʦʤ. ʉʧʠʩʦʢ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ, ʧʨʠ 

ʧʦʤʦʱʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʪʘʢ ʚʝʣʠʢ ï ʀʉʉɸ ʧʦʟʚʦʣʷʝʪ ʩʣʝʜʫʶʱʝʝ: 

- ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʣʠʮʝʚʦʛʦ ʩʯʝʪʘ ʘʙʦʥʝʥʪʘ; 

- ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʤʝʥʫ ʪʘʨʠʬʥʦʛʦ ʧʣʘʥʘ; 

- ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʜʢʣʶʯʝʥʠʝ/ʦʪʢʣʶʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ; 

- ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʪʧʨʘʚʢʫ SMS-ʩʦʦʙʱʝʥʠʡ.  

 
ʈʠʩ.1. ʀʉʉɸ ʆɸʆ çʉʄɸʈʊʉè 

ʅʘʣʠʯʠʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠʥʪʝʨʥʝʪ ʩʠʩʪʝʤʳ ʩʝʨʚʠʩʘ ʘʙʦʥʝʥʪʘ ʫ ʢʦʤʧʘʥʠʠ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʡ ʫʩʣʫʛʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʤ ʥʘ ʚʳʙʦʨ 

ʩʦʪʦʚʦʛʦ ʦʧʝʨʘʪʦʨʘ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʢʣʠʝʥʪʦʤ. ʄʥʦʛʠʤ ʢʣʠʝʥʪʘʤ ʚʘʞʥʦ ʥʘʣʠʯʠʝ ʩʝʨʚʠʩʘ 

ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʦʥʠ ʤʦʛʫʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʧʨʦʩʤʦʪʨʝʪʴ ʩʚʦʡ ʪʝʢʫʱʠʡ ʙʘʣʘʥʩ, ʩʤʝʥʠʪʴ ʪʘʨʠʬ, ʧʦʜʢʣʶʯʠʪʴ ʠʣʠ ʦʪʢʣʶʯʠʪʴ ʨʘʟʣʠʯʥʳʝ 

ʫʩʣʫʛʠ, ʧʨʦʩʤʦʪʨʝʪʴ ʜʝʪʘʣʠʟʘʮʠʶ ʧʦ ʩʯʝʪʫ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʀʩʭʦʜʷ ʠʟ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʩʧʠʩʢʘ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʧʨʠ ʧʦʤʦʱʠ ʀʉʉɸ 

ʆɸʆ çʉʄɸʈʊʉè ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʥ ʤʘʣ ʠ ʚ ʦʙʣʘʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʫʩʣʫʛ ʧʦ ʠʥʪʝʨʥʝʪ-ʦʙʩʣʫʞʠʚʘʥʠʶ ʀʉʉɸ ʢʦʤʧʘʥʠʷ ʆɸʆ çʉʄɸʈʊʉè ʥʝ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ 
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ʢʦʥʢʫʨʝʥʮʠʶ ʠʥʪʝʨʥʝʪ ʩʠʩʪʝʤʘʤ ʩʝʨʚʠʩʘ ʘʙʦʥʝʥʪʘ ʜʨʫʛʠʭ ʢʦʤʧʘʥʠʡ. ʀʉʉɸ ʢʦʥʢʫʨʝʥʪʦʚ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʨʘʟʚʠʪʳ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʫʩʣʫʛ. 

ʋ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʩ ʢʦʤʧʘʥʠʝʡ ʆɸʆ çʉʄɸʈʊʉè ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠʤʝʶʪʩʷ ʠʥʪʝʨʥʝʪ ʩʠʩʪʝʤʳ ʩʝʨʚʠʩʘ ʘʙʦʥʝʥʪʘ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʰʠʨʦʢʠʤ 

ʬʫʥʢʮʠʦʥʘʣʦʤ. 

ʇʦʤʠʤʦ ʬʫʥʢʮʠʦʥʘʣʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪʩʷ ʫ ʀʉʉɸ ʢʦʤʧʘʥʠʠ ʆɸʆ çʉʄɸʈʊʉè, 

ʠʥʪʝʨʥʝʪ ʩʠʩʪʝʤʳ ʢʦʥʢʫʨʝʥʪʦʚ ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʠʡ ʧʝʨʝʯʝʥʴ ʬʫʥʢʮʠʡ: 

ʀʉʉɸ ʢʦʤʧʘʥʠʠ ʆɸʆ çɺʳʤʧʝʣʢʦʤè [2] (ʨʠʩ. 2): 

- ʙʣʦʢʠʨʦʚʢʘ/ʨʘʟʙʣʦʢʠʨʦʚʢʘ ʪʝʣʝʬʦʥʥʦʛʦ ʥʦʤʝʨʘ; 

- ʜʦʩʪʘʚʢʘ ʩʯʝʪʦʚ ʟʘ ʦʙʩʣʫʞʠʚʘʥʠʝ; 

- ʨʘʙʦʪʘ ʩʦ ʩʯʝʪʘʤʠ ʟʘ ʦʙʩʣʫʞʠʚʘʥʠʝ; 

- ʟʘʢʘʟ ʜʝʪʘʣʠʟʘʮʠʠ ʧʦ ʣʠʮʝʚʦʤʫ ʩʯʝʪʫ ʘʙʦʥʝʥʪʘ; 

- ʧʨʦʩʤʦʪʨ ʠʩʪʦʨʠʠ ʟʘʧʨʦʩʦʚ ʢ ʩʠʩʪʝʤʝ; 

- ʧʨʦʩʤʦʪʨ ʠʩʪʦʨʠʠ ʧʦʧʦʣʥʝʥʠʷ ʣʠʮʝʚʦʛʦ ʩʯʝʪʘ ʘʙʦʥʝʥʪʘ ʠ ʪ.ʜ. 

 
ʈʠʩ. 2. ʀʉʉɸ ʆɸʆ çɺʳʤʧʝʣʢʦʤè 

ʀʉʉɸ ʢʦʤʧʘʥʠʠ ʆɸʆ çʄʝʛʘʌʦʥè [3] (ʨʠʩ. 3): 

- ʧʨʦʩʤʦʪʨ ʙʦʥʫʩʥʦʛʦ ʙʘʣʘʥʩʘ ʧʨʦʛʨʘʤʤʳ çʄʝʛʘʌʦʥ-ɹʦʥʫʩè ʠ ʨʘʙʦʪʘ ʩ ʙʦʥʫʩʥʳʤ 

ʙʘʣʘʥʩʦʤ; 

- ʧʨʦʩʤʦʪʨ ʠʩʪʦʨʠʠ ʧʦʧʦʣʥʝʥʠʷ ʣʠʮʝʚʦʛʦ ʩʯʝʪʘ ʘʙʦʥʝʥʪʘ; 

- ʥʘʩʪʨʦʡʢʠ ʧʝʨʝʘʜʨʝʩʘʮʠʠ ʚʭʦʜʷʱʠʭ ʚʳʟʦʚʦʚ; 

- ʧʦʧʦʣʥʝʥʠʝ ʣʠʮʝʚʦʛʦ ʩʯʝʪʘ ʧʦ ʧʣʘʩʪʠʢʦʚʳʤ ʢʘʨʪʘʤ VISA ʠ MasterCard; 

- ʟʘʢʘʟ ʧʦʜʨʦʙʥʦʡ ʜʝʪʘʣʠʟʘʮʠʠ ʚʳʟʦʚʦʚ ʠ ʝʞʝʤʝʩʷʯʥʳʭ ʩʯʝʪʦʚ; 

- ʙʣʦʢʠʨʦʚʢʘ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

- ʦʥʣʘʡʥ-ʧʦʜʜʝʨʞʢʘ ʢʣʠʝʥʪʘ. 

 
ʈʠʩ. 3. ʀʉʉɸ ʆɸʆ çʄʝʛʘʬʦʥè 

ʀʉʉɸ ʢʦʤʧʘʥʠʠ ʆɸʆ çʄʊʉè [4] (ʨʠʩ. 4): 

- ʧʨʦʩʤʦʪʨ ʜʝʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʨʘʩʭʦʜʘʤ ʟʘ ʪʝʢʫʱʠʡ ʤʝʩʷʮ; 
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- ʟʘʢʘʟ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʜʦʩʪʘʚʢʠ ʝʞʝʤʝʩʷʯʥʦʛʦ ʩʯʝʪʘ; 

- ʧʨʦʩʤʦʪʨ ʠʩʪʦʨʠʠ ʧʣʘʪʝʞʝʡ; 

- ʧʦʧʦʣʥʝʥʠʝ ʣʠʮʝʚʦʛʦ ʩʯʝʪʘ ʧʨʠ ʧʦʤʦʱʠ ʙʘʥʢʦʚʩʢʠʭ ʢʘʨʪ ʠ ʢʘʨʪ ʦʧʣʘʪʳ; 

- ʧʝʨʝʜʘʯʘ ʩʨʝʜʩʪʚ ʩʦ ʩʚʦʝʛʦ ʣʠʮʝʚʦʛʦ ʩʯʝʪʘ ʥʘ ʣʠʮʝʚʦʡ ʩʯʝʪ ʜʨʫʛʦʛʦ ʘʙʦʥʝʥʪʘ; 

- ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʘʨʠʬʘ; 

- ʥʘʩʪʨʦʡʢʘ ʧʝʨʝʘʜʨʝʩʘʮʠʠ ʚʳʟʦʚʦʚ; 

- ʟʘʢʘʟ ʥʘʩʪʨʦʝʢ ʠʥʪʝʨʥʝʪʘ ʠ MMS; 

- ʥʘʩʪʨʦʡʢʘ SMS-ʦʧʦʚʝʱʝʥʠʡ ʦ ʨʘʙʦʪʝ ʩ ʠʥʪʝʨʥʝʪ-ʧʦʤʦʱʥʠʢʦʤ; 

- ʙʣʦʢʠʨʦʚʢʘ ʥʦʤʝʨʘ. 

 
ʈʠʩ. 4. ʀʉʉɸ ʢʦʤʧʘʥʠʠ ʆɸʆ çʄʊʉè 

ʇʦ ʠʪʦʛʘʤ ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ ʠʥʪʝʨʥʝʪ ʩʠʩʪʝʤ ʩʝʨʚʠʩʘ ʘʙʦʥʝʥʪʘ ʢʦʥʢʫʨʝʥʪʦʚ ʆɸʆ 

çʉʄɸʈʊʉè, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʀʉʉɸ ʢʦʤʧʘʥʠʠ ʆɸʆ çʉʄɸʈʊʉè ʠʤʝʝʪ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʠ ʥʝ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʢʦʥʢʫʨʝʥʮʠʶ ʀʉʉɸ ʜʨʫʛʠʭ ʢʦʤʧʘʥʠʡ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʀʉʉɸ ʢʦʤʧʘʥʠʠ ʆɸʆ çʉʄɸʈʊʉè ʜʦʩʪʠʛʣʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ 

ʫʨʦʚʥʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʝʝ ʜʦʨʘʙʦʪʢʫ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʫʶ 

ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʢʦʤʧʘʥʠʠ ʆɸʆ çʉʄɸʈʊʉè ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʢʣʠʝʥʪʘʤ 

ʨʘʩʰʠʨʝʥʥʳʡ ʩʧʝʢʪʨ ʫʩʣʫʛ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʧʦʩʪʘʚʣʝʥʳ ʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ɹɼ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ ʬʫʥʢʮʠʡ; 

- ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʫʯʝʪʦʤ 

ʥʦʚʳʭ ʬʫʥʢʮʠʡ; 

- ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʟʘʢʘʟʘ ʠ ʜʦʩʪʘʚʢʠ SIM-ʢʘʨʪʳ ʜʣʷ ʥʦʚʳʭ ʘʙʦʥʝʥʪʦʚ; 

- ʨʘʟʨʘʙʦʪʘʥʘ ʧʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʯʝʪʦʤ ʘʙʦʥʝʥʪʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʡ ʬʫʥʢʮʠʦʥʘʣ: 

ǒ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʩʩʳʣʢʘ ʧʦ e-mail ʝʞʝʤʝʩʷʯʥʦʛʦ ʩʯʝʪʘ; 

ǒ ʟʘʢʘʟ ʜʝʪʘʣʠʟʘʮʠʠ ʧʦ ʩʯʝʪʫ ʟʘ ʚʳʙʨʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ; 

 - ʨʘʟʨʘʙʦʪʘʥʘ ʧʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʘʨʠʬʥʳʤʠ ʧʣʘʥʘʤʠ ʠ ʫʩʣʫʛʘʤʠ, 

ʚʢʣʶʯʘʶʱʘʷ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

  ǒ ʩʤʝʥʘ ʪʘʨʠʬʥʦʛʦ ʧʣʘʥʘ; 

  ǒ ʧʦʜʢʣʶʯʝʥʠʝ/ʦʪʢʣʶʯʝʥʠʝ ʫʩʣʫʛ; 

 - ʨʘʟʨʘʙʦʪʘʥʘ ʧʦʜʩʠʩʪʝʤʘ ʦʥʣʘʡʥ-ʦʧʣʘʪʳ ʫʩʣʫʛ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʡ ʤʦʞʥʦ 

ʧʨʦʠʟʚʝʩʪʠ: 

  ǒ ʧʦʧʦʣʥʝʥʠʝ ʩʯʝʪʘ ʧʨʠ ʧʦʤʦʱʠ ʙʘʥʢʦʚʩʢʦʡ ʢʘʨʪʳ; 

  ǒ ʧʦʧʦʣʥʝʥʠʝ ʩʯʝʪʘ ʧʨʠ ʧʦʤʦʱʠ ʢʘʨʪ ʦʧʣʘʪʳ; 

  ǒ ʧʝʨʝʜʘʯʫ ʩʨʝʜʩʪʚ ʩʦ ʩʚʦʝʛʦ ʩʯʝʪʘ ʥʘ ʩʯʝʪ ʜʨʫʛʦʛʦ ʘʙʦʥʝʥʪʘ; 

  ǒ ʧʨʦʩʤʦʪʨʝʪʴ ʠʩʪʦʨʠʶ ʧʣʘʪʝʞʝʡ; 

 - ʜʦʙʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʚ ʀʉʉɸ ʩʣʝʜʫʶʱʠʭ ʝʝ ʧʘʨʘʤʝʪʨʦʚ: 

  ǒ ʚʢʣʶʯʝʥʠʝ/ʦʪʢʣʶʯʝʥʠʝ SMS-ʫʚʝʜʦʤʣʝʥʠʡ ʦʪ ʀʉʉɸ; 

  ǒ ʥʘʩʪʨʦʡʢʘ e-mail ʘʙʦʥʝʥʪʘ; 
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  ǒ ʥʘʩʪʨʦʡʢʘ ʧʝʨʝʘʜʨʝʩʘʮʠʠ ʚʳʟʦʚʦʚ; 

 - ʀʉʉɸ ʚʢʣʶʯʘʝʪ ʬʫʥʢʮʠʶ ʦʥʣʘʡʥ-ʦʪʧʨʘʚʢʠ SMS/MMS; 

 - ʜʦʙʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ ʠʩʪʦʨʠʠ ʦʧʝʨʘʮʠʡ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʀʉʉɸ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʀʉʉɸ, ʘ 

ʠʤʝʥʥʦ ï ʙʣʦʢ-ʩʭʝʤʳ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ ʀʉʉɸ ʠ ʦʧʠʩʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʀʉʉɸ. 

 

ʅʘʯʘʣʦ

ʂʦʥʝʮ

ʇʦʣɹʟʦʚʘʪʝʣɹ 

ʚ̫ʣ̫ʝʪʩ̫ ʢʣʠʝʥʪʦʤ?

ɺr ʙʦʨ 

ʜʝʡʩʪʚʠ̫

ʅʝʪ

ɿʘʢʘʟ SIM-ʢʘʨʪr
ʆʪʢʘʟ ʦʪ ʟʘʢʘʟʘ 

SIM-ʢʘʨʪr

ɺʚʦʜ ʠʤʝʥʠ 

ʧʦʣɹʟʦʚʘʪʝʣ̫ ʠ 

ʧʘʨʦʣ̫

ɼʘ

ɺr ʙʦʨ 

ʜʝʡʩʪʚʠ̫

ʋʧʨʘʚʣʝʥʠʝ 

ʪʘʨʠʬʘʤʠ

ʋʧʨʘʚʣʝʥʠʝ 

ʫʩʣʫʛʘʤʠ

ɿʘʢʘʟ 

ʜʝʪʘʣʠʟʘʮʠʠ

ʇʦʧʦʣʥʝʥʠʝ 

ʩʯʝʪʘ

ʆʪʧʨʘʚʢʘ 

SMS/MMS

ʇʨʦʩʤʦʪʨ 

ʠʩʪʦʨʠʠ ʦʧʝʨʘʮʠʡ

ʅʘʩʪʨʦʡʢʘ 

ʀʉʉɸ

ɿʘʚʝʨh ʝʥʠʝ 

ʨʘʙʦʪr ʩ ʀʉʉɸ

ʇʦʣɹʟʦʚʘʪʝʣɹ ̫ʚʣ̫ʝʪʩ̫ 

ɸʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʀʉʉɸ?

ɺr ʙʦʨ 

ʜʝʡʩʪʚʠ̫

ʅʝʪ

ɺr ʙʦʨ 

ʜʝʡʩʪʚʠ̫

ɼʘ

ʇʨʦʩʤʦʪʨ 

ʟʘ̫ʚʦʢ

ʈʘʙʦʪʘ ʩ 

ʘʙʦʥʝʥʪʘʤʠ

ʋʧʨʘʚʣʝʥʠʝ 

ʪʘʨʠʬʘʤʠ

ʋʧʨʘʚʣʝʥʠʝ 

ʫʩʣʫʛʘʤʠ

ʋʧʨʘʚʣʝʥʠʝ 

ʜʝʡʩʪʚʠ̫ʤʠ

ɺʚʦʜ ʠʤʝʥʠ 

ʧʦʣɹʟʦʚʘʪʝʣ̫ ʠ 

ʧʘʨʦʣ̫

1

2

3

 

ʈʠʩ. 5. ʋʢʨʫʧʥʝʥʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʨʘʙʦʪʳ ʀʉʉɸ 

ʈʝʘʣʠʟʘʮʠʷ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʀʉʉɸ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʝʨʩʪʢʝ ʰʘʙʣʦʥʦʚ 

ʩʪʨʘʥʠʮ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʀʉʉɸ. ʌʦʨʤʘ ʘʚʪʦʨʠʟʘʮʠʠ ʀʉʉɸ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʩʪʨʘʥʠʮʫ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʬʠʨʤʝʥʥʘʷ 

ʩʠʤʚʦʣʠʢʘ ʆɸʆ çʉʄɸʈʊʉè, ʘ ʪʘʢʞʝ ʢʦʥʪʘʢʪʥʳʝ ʪʝʣʝʬʦʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʨʝʢʣʘʤʥʦʡ 

ʩʣʫʞʙʳ. ɺ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʩʪʨʘʥʠʮʳ ʦʪʨʘʞʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʀʉʉɸ, ʘ ʪʘʢʞʝ ʬʦʨʤʘ 

ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʧʦʜʩʢʘʟʢʠ ʧʦ ʨʘʙʦʪʝ ʩ ʀʉʉɸ. ʌʦʨʤʘ ʘʚʪʦʨʠʟʘʮʠʠ ʀʉʉɸ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ. 6. 

 
ʈʠʩ. 6. ʌʦʨʤʘ ʘʚʪʦʨʠʟʘʮʠʠ ʀʉʉɸ 

ʅʘ ʨʠʩ. 7 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʘʥʠʮʘ, ʢʦʪʦʨʘʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʦʩʣʝ ʫʩʧʝʰʥʦʡ 

ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʀʉʉɸ. ɼʘʥʥʘʷ ʩʪʨʘʥʠʮʘ ʘʥʘʣʦʛʠʯʥʘ ʩʪʘʨʪʦʚʦʡ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʩʪʨʘʥʠʮʳ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʚʠʛʘʮʠʦʥʥʦʝ ʤʝʥʶ, 
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ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʨʘʟʜʝʣʘʤ ʀʉʉɸ, ʘ ʪʘʢʞʝ ʩʣʫʞʝʙʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʪʝʢʫʱʝʤʫ ʨʘʟʜʝʣʫ ʀʉʉɸ. 

 
ʈʠʩ. 7. ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʀʉʉɸ 

ʅʘ ʨʠʩ. 8 ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʨʤʘ ʘʚʪʦʨʠʟʘʮʠʠ ʚ ʧʘʥʝʣʴ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʬʦʨʤʳ ʘʚʪʦʨʠʟʘʮʠʠ ʚ ʀʉʉɸ, ʚ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʩʪʨʘʥʠʮʳ ʬʦʨʤʳ ʘʚʪʦʨʠʟʘʮʠʠ ʚ ʧʘʥʝʣʴ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʨʠʩʫʪʩʪʚʫʝʪ ʣʠʰʴ ʬʦʨʤʘ, ʚ ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʠʤʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʘʨʦʣʴ. 

 
ʈʠʩ. 8. ʌʦʨʤʘ ʘʚʪʦʨʠʟʘʮʠʠ ʚ ʧʘʥʝʣʴ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʅʘ ʨʠʩ. 9 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʘʥʝʣʴ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʝʝ ʩʪʨʫʢʪʫʨʘ ʘʥʘʣʦʛʠʯʥʘ 

ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʀʉʉɸ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʚ ʥʘʚʠʛʘʮʠʦʥʥʦʤ ʤʝʥʶ ʦʪʨʘʞʝʥʳ 

ʜʨʫʛʠʝ ʨʘʟʜʝʣʳ.  

 
ʈʠʩ. 9. ʇʘʥʝʣʴ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ɺ ʭʦʜʝ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ ʩʫʱʝʩʪʚʫʶʱʘʷ ʠʥʪʝʨʥʝʪ ʩʠʩʪʝʤʘ 

ʩʝʨʚʠʩʘ ʘʙʦʥʝʥʪʘ ʢʦʤʧʘʥʠʠ ʆɸʆ çʉʄɸʈʊʉè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʠʬʠʢʘʮʠʠ ʠʥʪʝʨʥʝʪ 

ʩʠʩʪʝʤʘ ʩʝʨʚʠʩʘ ʘʙʦʥʝʥʪʘ ʜʦʩʪʠʛʣʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʫʨʦʚʥʷ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʢʦʤʧʘʥʠʠ ʆɸʆ çʉʄɸʈʊʉè  ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʢʣʠʝʥʪʘʤ ʨʘʩʰʠʨʝʥʥʳʡ ʩʧʝʢʪʨ ʫʩʣʫʛ. 
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ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʀʉʉɸ ʢʦʤʧʘʥʠʠ ʆɸʆ çʉʄɸʈʊʉè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  

http://issa.smarts.ru 

2. ʀʉʉɸ ʢʦʤʧʘʥʠʠ ʆɸʆ çɺʳʤʧʝʣʢʦʤè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://uslugi.beeline.ru/ 

3. ʀʉʉɸ ʢʦʤʧʘʥʠʠ ʆɸʆ çʄʝʛʘʌʦʥè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  

https://volgasg.megafon.ru/ 

4. ʀʉʉɸ ʢʦʤʧʘʥʠʠ ʆɸʆ çʄʊʉè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  

https://ihelper.nnov.mts.ru/selfcare/ 

 

 

 

 

 
 

 

ʆɹ ɸɺʊʆʈɸʍ 

 

ʂʠʤʘʝʚ ʈʫʩʣʘʥ ʖʨʴʝʚʠʯ, ʩʪʫʜʝʥʪ ʢʘʬ. ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʪʠʢʠ 

ʋɻɸʊʋ. ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʦʩʪʶʢʦʚʘ ʊʘʪʴʷʥʘ ʇʝʪʨʦʚʥʘï ʜ-ʨ 

ʪʝʭʥ.ʥʘʫʢ, ʧʨʦʬ. ʢʘʬ. ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʪʠʢʠ 

e-mail: repon@yandex.ru  

 

ʋɼʂ 621:534.834:886.6                                                                                       

 

ʂʆʄʇɸʂʊʓ ʋʇʈʋɻʀʍ ʕʃɽʄɽʅʊʆɺ ʄɽʍɸʅʀʏɽʉʂʀʍ ʂʆʃɽɹɸʊɽʃʔʅʓʍ 

ʉʀʉʊɽʄ. ɺʆʇʈʆʉʓ ʇʆʉʊʈʆɽʅʀʗ ʀ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ʉ ʕʃɽʄɽʅʊɸʄʀ 

ʉʀʉʊɽʄ  

 

ɹʦʣʴʰʘʢʦʚ ʈ. ʉ.  

 
ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʦʱʝʥʠʷ ʧʦʩʪʨʦʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʥʘ 

ʦʩʥʦʚʝ ʚʚʝʜʝʥʠʷ ʧʦʥʷʪʠʷ ʦʙ ʫʧʨʫʛʦʤ ʢʦʤʧʘʢʪʝ ʠʣʠ ʢʚʘʟʠʧʨʫʞʠʥʝ. ʇʨʝʜʣʦʞʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʚ ʨʝʞʠʤʘʭ ʟʘʥʫʣʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʤʘʩʩ. 

ʉʪʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ ʧʨʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʨʘʚʥʦʡ ʥʫʣʶ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʫʧʨʫʛʠʭ ʢʦʤʧʘʢʪʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʠʧʦʚʦʛʦ ʥʘʙʦʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʚʝʜʝʥʥʘʷ ʞʝʩʪʢʦʩʪʴ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʞʝʩʪʢʦʩʪʴ, ʫʧʨʦʱʝʥʠʝ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ. 

 

ɺʚʝʜʝʥʠʝ. ʋʧʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʪʝʦʨʠʠ ʢʦʣʝʙʘʥʠʡ ʠ ʝʝ ʧʨʠʣʦʞʝʥʠʷʭ ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ʨʝʘʣʠʟʘʮʠʠ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ 

ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ, ʥʘʧʨʠʤʝʨ [1õ4]. ʆʩʦʙʝʥʥʦʩʪʠ ʫʧʨʫʛʠʭ ʩʠʩʪʝʤ 

ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦʦʙʨʘʟʥʳ ʠ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʚ ʨʘʙʦʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʯʝʪʦʤ 

ʥʝʣʠʥʝʡʥʦʩʪʝʡ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʜʝʤʧʬʠʨʦʚʘʥʠʷ [5õ8]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ 

ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʢʦʤʧʣʝʢʩʥʳʭ ʩʚʦʡʩʪʚʘʭ ʧʨʫʞʠʥ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʠʚʣʝʢʘʶʪ 

ʚʥʠʤʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʜʠʥʘʤʠʢʠ ʤʘʰʠʥ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʨʝʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʜʝʘʣʴʥʳʭ ʠ ʬʠʟʠʢʦ-

mailto:repon@yandex.ru


72  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʫʞʠʥ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʷʚʣʝʥʠʝ 

ʥʝʢʦʪʦʨʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩʚʦʡʩʪʚ. ʆʩʦʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʦ ʪʘʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ 

ʚ ʪʝʦʨʠʠ ʧʦʜʚʝʩʦʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʟʘʜʘʯʘʭ ʩʦʟʜʘʥʠʷ ʚʠʙʨʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ, ʘ 

ʪʘʢʞʝ ʚ ʟʘʜʘʯʘʭ ʟʘʱʠʪʳ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ ʚʠʙʨʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ [9õ12]. ʇʨʠ 

ʚʩʝʤ ʚʥʠʤʘʥʠʠ ʢ ʚʦʧʨʦʩʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʨʘʩʯʝʪʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʢʘʟʘʣʘʩʴ ʠʟʫʯʝʥʦʡ ʦʮʝʥʢʘ ʩʚʦʡʩʪʚ ʫʧʨʫʛʠʭ ʩʠʩʪʝʤ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʵʪʦʤ ʧʣʘʥʝ 

ʚʳʟʳʚʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʫʯʝʪʦʤ ʩʚʷʟʝʡ, ʧʨʠʚʥʦʩʠʤʳʭ ʨʳʯʘʞʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ 

[13, 14]. ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ 

ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʘʪ ʨʘʟʥʦʨʦʜʥʳʝ ʵʣʝʤʝʥʪʳ ʠ 

ʩʚʷʟʠ. 

I. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʨʷʜ 

ʪʠʧʦʚʳʭ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʧʦʣʘʛʘʷ, ʯʪʦ ʧʨʦʩʪʝʡʰʠʤʠ ʬʦʨʤʘʤʠ 

ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʩ ʦʜʥʦʡ ʠ ʜʚʫʤʷ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ 

(ʈʠʩ. 1). ɺ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʩʠʩʪʝʤʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʛʘʨʤʦʥʠʯʝʩʢʘʷ 

ʩʠʣʘ Q. ɼʣʷ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʝʨʘʪʦʨʥʳʡ ʤʝʪʦʜ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʃʘʧʣʘʩʘ ʜʣʷ ʠʩʭʦʜʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚ ʚʠʜʝ 

ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʠ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʩʪʨʦʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ 

[13]. 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʠʩʪʝʤʘʭ ʩ ʦʜʥʦʡ 

ʩʪʝʧʝʥʴʶ ʩʚʦʙʦʜʳ: ʘ ï ʦʜʠʥʦʯʥʘʷ ʧʨʫʞʠʥʘ; ʙ ï ʧʘʨʘʣʣʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʨʫʞʠʥ; ʚ ï 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʨʫʞʠʥ 
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ʈʠʩ. 2. ʉʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ k1 ʠ k2 ʧʫʪʝʤ 

çʟʘʥʫʣʝʥʠʷè ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʤʘʩʩʳ m1 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   73 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʩ ʞʝʩʪʢʦʩʪʷʤʠ k1 ʠ k2 (ʈʠʩ. 1ʚ) 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʦ ʢʘʢ ʫʧʨʦʱʝʥʠʝ ʩʠʩʪʝʤʳ ʩ ʜʚʫʤʷ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ. ʊʘʢʦʝ 

ʫʧʨʦʱʝʥʠʝ (ʈʠʩ. 2) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ çʦʙʥʫʣʝʥʠʝʤè ʤʘʩʩʦʠʥʝʨʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ (m1 = 0).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ 

ʥʝʢʦʪʦʨʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʠʣʠ ʢʦʤʧʘʢʪʘ) ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʙʲʝʢʪ, ʪʦ ʝʩʪʴ ʤʘʩʩʫ, ʢ ʢʦʪʦʨʦʡ 

ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʩʠʣʘ, ʘ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʜʦʧʦʣʥʷʶʱʘʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʲʝʢʪʫ ʯʘʩʪʴ ʦʙʱʝʡ ʩʠʩʪʝʤʳ. ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʧʫʪʝʤ ʫʧʨʦʱʝʥʠʡ ʥʘʭʦʜʷʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʩʪʘʪʠʯʝʩʢʠʝ ʠ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

II . ɺʦʟʤʦʞʥʳʝ ʬʦʨʤʳ ʩʦʝʜʠʥʝʥʠʷ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʪʨʫʢʪʫʨʳ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʘʷ ʚʳʰʝ ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʚ ʚʠʜʝ ʦʪʥʦʰʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ (ʚʭʦʜʥʦʛʦ (ʩʠʣʘ Q) ʠ ʚʳʭʦʜʥʦʛʦ (ʩʤʝʱʝʥʠʝ y)) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʠʥʘʤʠʯʝʩʢʫʶ ʧʦʜʘʪʣʠʚʦʩʪʴ [13]. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʞʝʩʪʢʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʠʟʚʝʩʪʠ ʠʥʚʝʨʩʠʶ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ. ʇʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ, ʧʨʠʤʝʨʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩ. 2,  ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʭʦʜʠʪʴ ʞʝʩʪʢʦʩʪʴ 

ʩʠʩʪʝʤʳ ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ. ɼʣʷ ʵʪʦʛʦ ʥʘʜʦ ʩʜʝʣʘʪʴ ʠʥʚʝʨʩʠʶ ʧʝʨʝʜʘʪʦʯʥʦʡ 

ʬʫʥʢʮʠʠ ʠ ʧʨʠʥʷʪʴ p = 0; ʞʝʩʪʢʦʩʪʴ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʚʝʣʠʯʠʥʘ, ʦʙʨʘʪʥʘʷ ʤʦʜʫʣʶ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ, ʚ ʪʦʤ ʝʝ ʦʧʨʝʜʝʣʝʥʠʠ, ʢʘʢ ʩʜʝʣʘʥʦ 

ʚʳʰʝ.  

ʈʘʩʩʤʦʪʨʝʥʠʝ ʫʧʨʫʛʦʩʪʠ ʩʠʩʪʝʤʳ ʦʙʳʯʥʦ ʩʚʷʟʘʥʦ ʩ ʩʠʣʦʡ, ʢʦʪʦʨʘʷ ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ 

ʢ ʤʘʩʩʦʠʥʝʨʮʠʦʥʥʦʤʫ ʵʣʝʤʝʥʪʫ ʩʠʩʪʝʤʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʤʝʱʝʥʠʝ ʦʪ ʜʝʡʩʪʚʠʷ ʩʠʣʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʪʦʡ ʞʝ ʪʦʯʢʝ. ɽʩʣʠ ʩʠʣʘ ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʢ ʫʧʨʫʛʦʤʫ ʵʣʝʤʝʥʪʫ, ʪʦ ʩʠʪʫʘʮʠʠ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ (ʈʠʩ. 3). 
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ʈʠʩ. 3. ʉʭʝʤʳ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʠʣʦʞʝʥʠʷ ʩʠʣ 

 

ʋʧʨʫʛʦʩʪʴ ʩʠʩʪʝʤʳ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩ. 3, ʟʘʚʠʩʠʪ ʦʪ ʚʘʨʠʘʥʪʦʚ ʚʟʘʠʤʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʧʨʠʣʦʞʝʥʠʷ ʩʠʣ ʠ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʤʝʱʝʥʠʝʤ ʢʦʦʨʜʠʥʘʪ, 

ʧʦʩʢʦʣʴʢʫ ʚʦʟʤʦʞʥʳ ʩʠʪʫʘʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʧʨʫʛʦʩʪʠ ʩʠʩʪʝʤʳ, ʢʦʛʜʘ ʩʠʣʘ 

ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ (ʢ ʧʨʠʤʝʨʫ ʈʠʩ. 3ʘ), ʢ ʤʘʩʩʝ m1, ʘ ʫʧʨʫʛʦʩʪʴ ʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ 

ʩʤʝʱʝʥʠʶ ʢʦʦʨʜʠʥʘʪʳ y2. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʥʘ ʈʠʩ. 3ʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩ. 4.  
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ʈʠʩ. 4. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʨʠʩ. 3ʘ 
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ʀʟ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʧʝʨʝʜʘʪʦʯʥʳʝ ʬʫʥʢʮʠʠ 
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pW ====  ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ 

ʦʮʝʥʢʠ. ʇʨʠʤʝʤ Q1 = 0, Q2 Í 0, ʪʦʛʜʘ 
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- ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ. 

ʀʟ (1) ʤʦʞʥʦ ʥʘʡʪʠ ʩʪʘʪʠʯʝʩʢʫʶ ʞʝʩʪʢʦʩʪʴ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʪ (ʈʠʩ. 3ʙ)  
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ɽʩʣʠ ʧʨʠʥʷʪʴ, ʯʪʦ ʧʨʠ m1 = 0 (ʈʠʩ. 3ʛ), ʪʦ 
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ɽʩʣʠ ʥʘ ʩʭʝʤʝ ʥʘ ʈʠʩ. 3ʛ ʧʨʠʥʷʪʴ, ʯʪʦ k3 = 0, ʪʦ .
1

kk =¡¡¡  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʤʝʤ ʥʘ ʩʭʝʤʝ ʈʠʩ. 3ʘ, ʯʪʦ m2 = 0, k3 = 0, Q2 Í 0, m1 Í 0.    
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ʆʪʢʫʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ      ,3131 kkkkk IV ++=                                                               (9)                                                                                                                                

ʦʪʢʫʜʘ ʧʨʠ k3 = 0 ʥʘʡʜʝʤ .1kk IV =  ʕʪʦʪ ʩʣʫʯʘʡ ʦʪʨʘʞʘʝʪ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʧʨʠ 

ʧʨʠʣʦʞʝʥʠʠ ʩʠʣʳ Q2 ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʧʨʫʞʠʥʝ k2 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ 

ʧʨʠʣʦʞʝʥʠʶ Q2 ʢ ʤʘʩʩʝ m1. ʇʨʠʚʝʜʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ [15]. 

III . ʉʠʩʪʝʤʘ ʩ ʪʨʝʤʷ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ. ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʪʨʝʭ ʤʘʩʩʦʠʥʝʨʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʤʝʭʘʥʠʯʝʩʢʫʶ ʮʝʧʴ (ʈʠʩ. 

4). 
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2k1k 3k
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2m1m
3m

2Q
3Q

2y1y
3y

  
ʈʠʩ. 4. ʄʝʭʘʥʠʯʝʩʢʘʷ ʮʝʧʴ ʩ ʪʨʝʤʷ ʤʘʩʩʦʠʥʝʨʮʠʦʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʮʝʧʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʈʠʩ. 4) ʩʚʷʟʴ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ 

m1, m2, m3 ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʧʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ k2Í0, k3Í0. ɽʩʣʠ k1=0 ʠ k4=0, ʪʦ ʩʠʩʪʝʤʘ 

ʙʫʜʝʪ ʦʪʢʨʳʪʦʡ ʠ ʠʤʝʝʪ ʮʠʢʣʠʯʥʫʶ ʢʦʦʨʜʠʥʘʪʫ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʝʜʠʥʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ m3 ʠ m3, ʩ ʥʝʧʦʜʚʠʞʥʦʡ ʦʩʥʦʚʦʡ, 

ʪʦʛʜʘ ʚʦʟʤʦʞʥʳ ʩʠʪʫʘʮʠʠ: k1=0, k4Í0, k1Í0, k4=0, k1Í0, k4Í0. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ k1Í0, k4Í0 

ʮʝʧʴ ʥʘ ʨʠʩ. 4 ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʟʘʤʢʥʫʪʦʡ. ʅʘ ʨʠʩ. 5 ʧʦʢʘʟʘʥʳ ʥʝʢʦʪʦʨʳʝ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʤʢʥʫʪʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʮʝʧʝʡ. 
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ʈʠʩ. 5. ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʩ ʪʨʝʤʷ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʧʨʠ ʥʘʣʠʯʠʠ ʟʘʤʢʥʫʪʳʭ 

ʢʦʥʪʫʨʦʚ: 

ʘ ï ʧʨʠ ʚʚʝʜʝʥʠʠ ʫʧʨʫʛʦʡ ʩʚʷʟʠ k13; 

ʙ ï ʚʚʝʜʝʥʠʝ ʪʨʝʭ ʫʧʨʫʛʠʭ ʩʚʷʟʝʡ k1, k2, k4 ʥʘ ʦʜʥʦʤ ʵʣʝʤʝʥʪʝ m1 

 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʥʘ ʈʠʩ. 4 ʚʚʝʜʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʫʧʨʫʛʫʶ ʩʚʷʟʴ k13.   

ʋʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʠʩʪʝʤʳ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʈʠʩ. 4, ʠʤʝʶʪ ʚʠʜ: 

,131322113121111 Qykykykykykym =--+++##                     (10)                                

    ,22312322222 Qykykykykym =-+++##                                (11) 

.323113113343133333 Qykykykykykykym =---+++##          (12)                             

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʡ (10)õ(12). 

ʊʘʙʣʠʮʘ 1 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʚ ʢʦʦʨʜʠʥʘʪʘʭ y1, y2, y3    

a11 a12 a13 ʚʘʨʠʘʥʪʳ 

m1p
2
 + k1 + k2 + k13 - k2 k13 ʈʠʩ.4. k13 Í 0 

m1p
2
 + k1 + k2 - k2 0 k13 = 0 

a21 a22 a23 ʚʘʨʠʘʥʪʳ 

-k2 m2p
2
 + k2 + k3 - k3 ʈʠʩ.4. k13 Í 0 

- k2 m2p
2
 + k2 + k3 - k3 k13 = 0 

a31 a32 a33 ʚʘʨʠʘʥʪʳ 

- k13 - k3 m3p
2
 + k3 + k4 + k13 ʈʠʩ.4. k13 Í 0 

0 - k3 m1p
2
 + k3 + k4 k13 = 0 

ʇʨʠʤʝʯʘʥʠʝ: ʪʘʙʣ. 1 ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʩʣʫʯʘʝʚ ʦʪʢʨʳʪʦʡ ʮʝʧʠ (k4 = 0) 

ʠ ʩʚʦʙʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ (k4 = 0, k4 =0 ). 

ʅʝʩʢʦʣʴʢʦ ʠʥʘʯʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʣʷ ʩʠʩʪʝʤʳ ʥʘ 

ʈʠʩ. 5ʘ,ʙ.  

ɺ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤʳ ʥʘ ʈʠʩ. 5ʘ. 

ʊʘʙʣʠʮʘ 2 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤʳ ʧʦ ʈʠʩ. 5ʘ  

a11 a12 a13 

m1p
2
 + k1 + k2 + k13 - k2 - k13 

a21 a22 a23 

- k2 m2p
2
 + k2 + k3 - k3 

a31 a32 a33 

- k13 - k3 m3p
2
 + k3 + k4 + k13 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʠʩʪʝʤʘ ʥʘ ʈʠʩ. 5ʙ ʠʤʝʝʪ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 3.  
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ʊʘʙʣʠʮʘ 3 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤʳ ʧʦ ʈʠʩ. 5ʙ  

a11 a12 a13 

m1p
2
 + k1 + k2 - k2 0 

a21 a22 a23 

- k2 m2p
2
 + k2 + k3 + k4 - k3 ï k4 

a31 a32 a33 

0 - k3 ï k4 m3p
2
 + k3 + k4 

ʀʟ ʘʥʘʣʠʟʘ ʪʘʙʣ. 1, 2, 3 ʩʣʝʜʫʝʪ, ʯʪʦ ʩʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ ʚʩʝʭ ʩʠʩʪʝʤ ʥʘ ʈʠʩ. 4 ʠ 5 

ʙʫʜʫʪ ʨʘʟʣʠʯʥʳʤʠ ʠ ʧʝʨʝʜʘʪʦʯʥʳʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʮʝʥʢʠ ʫʧʨʫʛʠʭ 

ʩʚʦʡʩʪʚ ʢʘʢ ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʷʭ. ʉʣʫʯʘʠ ʩʦʚʤʝʩʪʥʦʛʦ 

ʥʘʛʨʫʞʝʥʠʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 6 ʘ,ʙ, ʚ ʢʦʪʦʨʳʭ 

ʠʟʤʝʥʝʥʠʷ ʧʘʨʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʧʝʨʝʢʨʝʩʪʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ. 
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ʈʠʩ. 6. ʉʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ ʩʠʩʪʝʤ: ʘ ï ʩʭʝʤʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʈʠʩ. 4;  

ʙ ï ʩʭʝʤʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʈʠʩ. 5ʙ 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʧʦ ʪʨʝʤ ʢʦʦʨʜʠʥʘʪʘʤ y1, y2, y3 ʦʪ ʚʭʦʜʥʳʭ 

ʚʦʟʤʫʱʝʥʠʡ Q1, Q2, Q3 ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʘʤʠ [15], ʧʦʩʢʦʣʴʢʫ ʩʪʨʫʢʪʫʨʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʛʨʦʤʦʟʜʢʠʤʠ. 
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ʛʜʝ 311322312312

2

1233322113322311332211 aaaaaaaaaaaaaaaaaA -+-+-=   

- ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʷʜ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʦʪʨʘʞʘʶʱʠʭ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʧʨʫʛʠʭ 

ʩʪʨʫʢʪʫʨ. ʇʨʠʤʝʤ k4 = 0, Q2 = 0, Q3 = 0, Q1 Í 0, k13 = 0. ʇʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʩʠʩʪʝʤʳ 

(ʈʠʩ. 5ʘ), ʪʦʛʜʘ ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʢʥʮʠʷ ʩʠʩʪʝʤʳ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 
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ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   77 

 

ʉʜʝʣʘʝʤ ʨʷʜ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʜʣʷ ʚʳʨʘʞʝʥʠʷ (16) ʠ ʧʦʣʫʯʠʤ ʧʨʠʚʝʜʝʥʥʫʶ 

ʞʝʩʢʦʩʪʴ:                                                                      1kkʧʨ=                                                  (17)               

ʀʟ ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʘʷ ʞʝʩʪʢʦʩʪʴ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ 

ʞʝʩʪʢʦʩʪʠ ʧʨʫʞʠʥʳ k1. ɽʩʣʠ k4 Í 0, ʪʦ ʧʨʠʚʝʜʝʥʥʘʷ ʞʝʩʪʢʦʩʪʴ ʦʧʨʝʜʝʣʠʪʩʷ ʚʳʨʘʞʝʥʠʝʤ                                               
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠʚʝʜʝʥʥʘʷ ʞʝʩʪʢʦʩʪʴ ʚ ʪʦʯʢʝ ʧʨʠʣʦʞʝʥʠʷ ʩʠʣʳ ʬʦʨʤʠʨʫʝʪʩʷ 

ʫʧʨʫʛʠʤʠ ʩʚʷʟʷʤʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʚʳʜʝʣʝʥʥʦʛʦ ʤʘʩʩʦʠʥʝʨʮʠʦʥʥʦʛʦ 

ʵʣʝʤʝʥʪʘ. ʇʨʠ ʵʪʦʤ ʦʙʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʚʝʜʝʥʥʦʡ ʞʝʩʪʢʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʪʨʫʢʪʫʨʳ ʩʘʤʦʡ ʮʝʧʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʭ ʩʚʦʡʩʪʚ ʢʘʢ ʦʪʢʨʳʪʦʩʪʴ ʠ ʟʘʤʢʥʫʪʦʩʪʴ, ʯʪʦ 

ʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʪʨʘʞʝʥʠʡ, ʝʩʣʠ ʧʨʦʮʝʩʩʳ ʙʫʜʫʪ 

ʥʦʩʠʪʴ ʚʦʣʥʦʚʦʡ ʭʘʨʘʢʪʝʨ. ʍʦʪʷ ʚ ʪʝʦʨʠʠ ʫʧʨʫʛʠʭ ʢʦʣʝʙʘʥʠʡ ʪʝʣ, ʠʤʝʶʱʠʭ, ʥʘʧʨʠʤʝʨ, 

ʚʠʜ ʙʘʣʦʢ, ʧʨʦʜʦʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʚʦʣʥʦʚʳʝ ʧʨʦʮʝʩʩʳ ʩ 

ʦʪʨʘʞʝʥʠʝʤ ʦʪ ʚʦʙʦʜʥʳʭ ʢʦʥʮʦʚ [16]. 

IV. ʈʳʯʘʞʥʳʝ ʩʚʷʟʠ ʚ ʩʠʩʪʝʤʘʭ ʩ ʫʧʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. ɺʚʝʜʝʥʠʝ ʠ ʫʯʝʪ 

ʨʳʯʘʞʥʳʭ ʩʚʷʟʝʡ ʚ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʠʚʝʣʦ ʢ ʨʘʩʰʠʨʝʥʠʶ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʚʦʡʩʪʚʘʭ ʩʠʩʪʝʤ ʚ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʚʪʘʚʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ [1, 13, 14]. ɺ ʤʝʩʪʝ ʩ ʪʝʤ ʨʳʯʘʞʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʚ ʨʘʙʦʪʘʭ ʧʦ ʪʝʦʨʠʠ ʮʝʧʝʡ ʠ ʦʧʝʨʘʪʦʨʥʳʤ ʤʝʪʦʜʘʤ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʨʳʯʘʞʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʥʘ ʫʨʦʚʥʝ ʪʠʧʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʜʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʘʭ ʮʝʧʝʡ, ʠʤʝʶʱʠʭ ʜʚʝ ʪʦʯʢʠ ʜʣʷ ʩʦʯʣʝʥʝʥʠʡ, ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʥʘ 

ʨʳʯʘʛʠ, ʢʦʪʦʨʳʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʩʧʦʣʴʟʫʶʪ ʪʨʠ 

ʪʦʯʢʠ. ʈʘʙʦʪʳ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʳʯʘʞʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʨʛʘʥʠʯʥʦ ʚʧʠʩʳʚʘʶʪʩʷ 

ʚ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨ ʠʟ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ (ʠʣʠ ʢʦʤʧʘʢʪʦʚ). 

ʈʘʩʩʤʦʪʨʠʤ ʨʷʜ ʧʨʠʤʝʨʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʨʳʯʘʛʦʚ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʦʡ ʞʝʩʪʢʦʩʪʠ ʩʠʩʪʝʤʳ (ʈʠʩ. 7) 
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ʈʠʩ. 7. ʈʘʩʯʝʪʥʳʝ ʩʭʝʤʳ ʩʠʩʪʝʤ ʩ ʫʧʨʫʛʦ-ʨʳʯʘʞʥʳʤʠ ʩʚʷʟʷʤʠ 

 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤ ʚʦʩʧʫʣʴʟʫʝʤʩʷ ʩʭʝʤʦʡ ʥʘ ʈʠʩ. 1ʚ, 

ʧʦʩʢʦʣʴʢʫ ʩʭʝʤʳ ʥʘ ʈʠʩ. 1ʘ ʠ ʈʠʩ. 1ʙ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʫʧʨʦʱʝʥʠʷ ʩʭʝʤʳ ʥʘ ʈʠʩ. 

1ʚ.  

ɿʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʦ ʢʦʦʨʜʠʥʘʪʝ y  

,)( 2

11 Qkikkyym =+++##                                     (19)                                

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩ. 8. 
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ʈʠʩ. 8. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

 



78  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʦʡ ʥʘ ʨʠʩ. 1ʚ ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ 

ʦʧʨʝʜʝʣʠʪʩʷ ʚʳʨʘʞʝʥʠʝʤ                 .
1

)(
2
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2 kikkmpQ
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==                                  (21) 

ʉʜʝʣʘʝʤ ʠʥʚʝʨʩʠʶ (36) ʠ ʥʘʡʜʝʤ, ʯʪʦ ʩʭʝʤʘ ʥʘ ʈʠʩ. 7ʚ ʤʦʞʝʪ ʙʳʪʴ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 9. 
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ʈʠʩ. 9. ʇʨʠʚʝʜʝʥʥʘʷ ʩʭʝʤʘ ʩ ʨʳʯʘʞʥʳʤʠ ʩʚʷʟʷʤʠ 

 

ʇʨʠʚʝʜʝʥʥʘʷ ʞʝʩʪʢʦʩʪʴ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʚʠʜ   kʧʨ = ki
2
 + k1 + k2.                        (22)                                             

ʀʟ ʚʳʨʘʞʝʥʠʷ (22) ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʨʠʚʝʜʝʥʥʳʝ ʞʝʩʪʢʦʩʪʠ ʜʣʷ ʩʭʝʤʳ ʥʘ ʈʠʩ. 

7ʘ - kʧʨ = ki
2
; ʜʣʷ ʩʭʝʤʳ ʥʘ ʈʠʩ. 7ʙ - kʧʨ = k1 + ki

2
. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʳʯʘʞʥʳʡ ʤʝʭʘʥʠʟʤ 

ʚʪʦʨʦʛʦ ʨʦʜʘ (ʈʠʩ. 7) ʚ ʫʧʨʫʛʦʡ ʩʠʩʪʝʤʝ ʧʨʠʚʝʜʝʥʥʦʡ ʧʨʫʞʠʥʳ (ʠʣʠ ʫʧʨʫʛʦʛʦ ʢʦʤʧʘʢʪʘ) 

ʫʯʠʪʳʚʘʝʪʩʷ ʯʝʨʝʟ ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʨʳʯʘʛʘ i = l2/l1. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ ʩʚʦʡʩʪʚʦ ʨʳʯʘʛʘ ʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʚ ʚʳʨʘʞʝʥʠʠ (34) 

ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʢʦʦʨʜʠʥʘʪʘ y ʚʭʦʜʠʪ ʚ ʢʚʘʜʨʘʪʝ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʣʷ ʨʳʯʘʛʘ 

ʚʪʦʨʦʛʦ ʨʦʜʘ ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ i ʙʝʨʝʪʩʷ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʥʘʢʦʤ [14]. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʳʯʘʞʥʦʛʦ ʤʝʭʘʥʠʟʤʳ ʧʝʨʚʦʛʦ ʨʦʜʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 10, 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 
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ʈʠʩ. 10. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʩ ʨʳʯʘʛʦʤ ʧʝʨʚʦʛʦ ʨʦʜʘ (ʆɸ = l1, OB = l2) 

 
ʇʨʠʚʝʜʝʥʥʘʷ ʞʝʩʪʢʦʩʪʴ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʠʤʝʪʴ ʪʘʢʦʝ ʞʝ ʟʥʘʯʝʥʠʝ kʧʨ = ki

2
 + k1 + k2, 

ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʨʳʯʘʛʘ ʚʪʦʨʦʛʦ ʨʦʜʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʨʳʯʘʛʘ 

ʧʝʨʚʦʛʦ ʨʦʜʘ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʥʘʢ, ʪʘʢ ʢʘʢ ʥʝ ʠʟʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ. 

ʋʧʦʤʷʥʫʪʳʝ ʨʘʟʣʠʯʠʷ ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ ʚ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ, ʪʘʢ ʢʘʢ ʚʠʜ 

ʨʳʯʘʞʥʦʡ ʩʚʷʟʠ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʠ ʚʠʜ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʝ (ʦʙʨʘʪʥʘʷ 

ʩʚʷʟʴ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʧʘʨʘʤʝʪʨʳ 

ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ [14]). 

ɿʘʢʣʶʯʝʥʠʝ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʤʘʩʩʦʠʥʝʨʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʫʧʨʫʛʠʤʠ, ʘ ʪʘʢʞʝ ʣʶʙʳʤʠ ʜʨʫʛʠʤʠ ʠʟ 

ʨʘʩʰʠʨʝʥʥʦʛʦ ʥʘʙʦʨʘ ʪʠʧʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʦʙʱʠʤ ʩʚʦʡʩʪʚʦʤ ʠʤʝʪʴ ʚʭʦʜ ʚ 

ʚʠʜʝ ʩʤʝʱʝʥʠʷ, ʘ ʚʳʭʦʜʦʤ ï ʫʩʠʣʠʝ, ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴʩʷ ʢ ʫʧʨʦʱʝʥʥʦʤʫ ʚʠʜʫ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʥʷʪʠʷ ʢʚʘʟʠʫʧʨʫʛʦʛʦ ʢʦʤʧʘʢʪʘ ʠʣʠ ʢʚʘʟʠʧʨʫʞʠʥʳ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʩʠʩʪʝʤ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʚʦʟʤʦʞʥʦ ʧʦʩʪʨʦʝʥʠʝ ʘʥʩʘʤʙʣʷ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʩʠʩʪʝʤ ʩ ʦʜʥʦʡ ʩʪʝʧʝʥʴʶ ʩʚʦʙʦʜʳ. ʇʨʠ ʵʪʦʤ ʯʠʩʣʦ ʪʘʢʠʭ ʩʠʩʪʝʤ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʯʠʩʣʫ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʳ. ʇʘʨʘʤʝʪʨʳ ʫʧʨʫʛʦʛʦ ʢʦʤʧʘʢʪʘ ʠʣʠ ʢʚʘʟʠ-

ʧʨʫʞʠʥʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ ʧʨʠ 

çʟʘʥʫʣʝʥʠʠè ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʤʘʩʩ ʠ ʧʨʠʥʷʪʠʠ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ ʚ ʚʳʨʘʞʝʥʠʠ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʦʪʨʘʞʘʝʪ ʩʪʘʪʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʠ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʨʦʠʪʴ 

ʤʦʜʝʣʠ ʩʚʷʟʘʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʝ 

ʩʚʷʟʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ. ɽʩʣʠ ʢʦʤʧʣʝʢʩʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʥʝ ʨʘʚʥʘ ʥʫʣʶ, ʪʦ 
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ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʞʝʩʪʢʦʩʪʴ ʪʠʧʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʘʥʘʣʦʛʠʯʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʢʚʘʟʠ-ʧʨʫʞʠʥʳ ʠʣʠ 

ʢʚʘʟʠ-ʫʧʨʫʛʦʛʦ ʢʦʤʧʘʢʪʘ. 
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ɺʆɿʄʆɾʅʆʉʊʀ ʊʈʋɼʆʋʉʊʈʆʁʉʊɺɸ ɺʓʇʋʉʂʅʀʂʆɺ 
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ɺɺɽɼɽʅʀɽ 

 

ʉʦʛʣʘʩʥʦ ʧ. 8.4 ɻʆʉʊ ʈ 52614.2-2006 [1] ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʜʦʣʞʥʦ 

çʧʨʦʚʦʜʠʪʴ ʩʙʦʨ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʩʚʦʝʡ ʨʘʙʦʪʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʩʠʩʪʝʤʳ 

ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚè. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʛʣʘʩʥʦ ʧ. 8.2.1 ʪʦʛʦ 

ʞʝ ʩʪʘʥʜʘʨʪʘ çʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʜʦʣʞʥʦ ʧʨʠʤʝʥʷʪʴ ʥʘʜʝʞʥʳʝ ʤʝʪʦʜʳ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʠʟʤʝʨʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡè, ʘ çʪʝʥʜʝʥʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʬʘʢʪʘʭ (ʦʙʲʝʢʪʠʚʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʘʭ), 

ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳè. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʜʦʣʞʥʦ 

ʩʦʟʜʘʪʴ ʤʝʪʦʜʠʢʫ ʜʣʷ ʦʮʝʥʢʠ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʢʘʢ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʦʢʘʟʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʘ ʟʥʘʯʠʪ ʠ ʚʝʨʦʷʪʥʦʩʪʴ 

ʫʩʧʝʰʥʦʛʦ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʝʨʝʜ ʚʫʟʦʤ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʘ ʢʦʤʧʣʝʢʩʥʘʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ çʵʣʝʢʪʨʦʥʥʳʡ ʜʝʢʘʥʘʪè ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʝʸ ʦʩʥʦʚʝ 

ʤʝʪʦʜʠʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʷ.  

ʉ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʬʫʥʢʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʜʝʢʘʥʘʪʘ, ʚʳʙʨʘʪʴ ʧʨʦʜʫʢʪ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʠʩʪʝʤʥʫʶ 

ʤʦʜʝʣʴ ʠ ʥʘ ʝʸ ʦʩʥʦʚʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʦʮʝʥʢʠ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʠʩʘʚ ʠʩʪʦʯʥʠʢʠ 

ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ. 

 

ɸʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʌʫʥʢʮʠʠ ʜʝʢʘʥʘʪʘ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɼʝʢʘʥʘʪ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʦʤʧʣʝʢʩ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʫʨʦʚʥʝ ʢʦʥʢʨʝʪʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ. ʅʘ ʜʝʢʘʥʘʪ ʚʦʟʣʘʛʘʶʪʩʷ ʬʫʥʢʮʠʠ: 

- ʨʫʢʦʚʦʜʩʪʚʦ ʫʯʝʙʥʦʡ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ ʥʘ 

ʬʘʢʫʣʴʪʝʪʝ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʚʳʧʦʣʥʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ;  

- ʧʨʦʚʝʜʝʥʠʝ ʫʯʝʪʘ ʢʦʥʪʠʥʛʝʥʪʘ ʦʙʫʯʘʶʱʠʭʩʷ  ʠ ʠʭ ʫʯʝʙʥʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ; 

- ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʧʦ ʚʦʧʨʦʩʘʤ ʦʙʫʯʝʥʠʷ; 

- ʢʦʦʨʜʠʥʘʮʠʷ ʨʘʙʦʪʳ ʬʘʢʫʣʴʪʝʪʘ ʩ ʧʣʘʥʘʤʠ ʨʘʙʦʪ ʜʨʫʛʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ; 

- ʩʦʛʣʘʩʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʬʝʜʨ ʬʘʢʫʣʴʪʝʪʘ ʧʦ ʫʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ;  

- ʦʙʝʩʧʝʯʝʥʠʝ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʬʘʢʫʣʴʪʝʪʘ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʧʦ ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

- ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʨʠʝʤʥʦʡ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʷʤʠ ʧʦ ʟʘʯʠʩʣʝʥʠʶ 
ʩʪʫʜʝʥʪʦʚ ʠ ʚʳʧʫʩʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ; 

- ʧʦʜʛʦʪʦʚʢʘ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʦʝʢʪʦʚ ʧʨʠʢʘʟʦʚ, ʨʘʩʧʦʨʷʞʝʥʠʡ ʧʦ ʬʘʢʫʣʴʪʝʪʫ; 

- ʚʝʜʝʥʠʝ ʠ ʩʜʘʯʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʬʘʢʫʣʴʪʝʪʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʢʘʥʘʪ ʦʨʛʘʥʠʟʫʝʪ ʠ ʢʦʦʨʜʠʥʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʢʘʬʝʜʨ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʝʪʚʦʨʝʥʠʝ ʚ ʞʠʟʥʴ ʩʪʨʘʪʝʛʠʠ ʨʫʢʦʚʦʜʩʪʚʘ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʢʦʥʪʠʥʛʝʥʪʘ ʩʪʫʜʝʥʪʦʚ. 

ʆʙʟʦʨ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʧʨʦʜʫʢʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
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ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʨʘʙʦʪʫ ʜʝʢʘʥʘʪʘ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʩʣʘʙʦ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʦʩʩʠʡʩʢʦʤ ʚʫʟʝ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ, 

ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʠʟ ʥʠʭ [3]:  

- Free Dean's Office (ʕʣʝʢʪʨʦʥʥʳʡ ʜʝʢʘʥʘʪ) ï ʵʪʦ ʤʦʜʫʣʴ ʜʣʷ ʩʨʝʜʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ Moodle, ʢʦʪʦʨʳʡ ʜʦʙʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʦʤ ʦʙʫʯʝʥʠʷ, ʪʠʧʠʯʥʳʤ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʰʢʦʣ, ʢʦʣʣʝʜʞʝʡ ʠ ɺʋɿʦʚ. Free Dean's 

Office ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʠʨʦʚʘʪʴ ʪʘʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʢʘʢ çʉʧʝʮʠʘʣʴʥʦʩʪʴè, çɼʠʩʮʠʧʣʠʥʘè, 

çʂʫʨʩè (çʇʘʨʘʣʣʝʣʴè), çɸʢʘʜʝʤʠʯʝʩʢʘʷ ʛʨʫʧʧʘè (çʂʣʘʩʩè), çʉʝʤʝʩʪʨè (çʋʯʝʙʥʳʡ ʛʦʜè), 

çʋʯʝʙʥʳʡ ʧʣʘʥ ʩʣʫʰʘʪʝʣʷè, çʅʘʛʨʫʟʢʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷè, çʀʪʦʛʦʚʳʝ ʦʮʝʥʢʠ ʧʦ 

ʜʠʩʮʠʧʣʠʥʘʤè, çʈʘʩʧʠʩʘʥʠʝè, çʊʝʢʫʱʠʝ ʦʮʝʥʢʠ ʠ ʧʦʩʝʱʘʝʤʦʩʪʴè, çɾʫʨʥʘʣ ʫʩʧʝʚʘʝʤʦʩʪʠ 

ʠ ʧʦʩʝʱʘʝʤʦʩʪʠè, çɿʘʯʝʪʥʘʷ ʢʥʠʞʢʘè (çɼʥʝʚʥʠʢè) çʠ ʪ.ʜ.  Free Dean's Office ʷʚʣʷʝʪʩʷ 

ʩʚʦʙʦʜʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦʜ ʣʠʮʝʥʟʠʝʡ GNU GPL.  

- OpenSIS (Open Source Student Information System) ï ʦʪʢʨʳʪʘʷ ʩʠʩʪʝʤʘ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʫʜʝʥʪʘʭ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʟʘʨʫʙʝʞʥʳʝ ʩʪʘʥʜʘʨʪʳ. ʇʨʦʜʫʢʪ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʩʪʫʜʝʥʪʘʭ, ʢʦʥʪʘʢʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʨʘʩʧʠʩʘʥʠʝ, 

ʢʣʘʩʩʥʳʝ ʞʫʨʥʘʣʳ, ʦʪʯʝʪʳ, ʪʘʙʝʣʠ ʫʩʧʝʚʘʝʤʦʩʪʠ, ʚʳʧʠʩʢʠ ʠʟ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ 

ʚʝʜʦʤʦʩʪʝʡ, ʤʝʜʠʮʠʥʩʢʠʝ ʢʘʨʪʳ, ʧʦʩʝʱʘʝʤʦʩʪʴ, ʚʩʪʨʦʝʥʥʳʡ ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʦʨʪʘʣ, ʘ ʪʘʢʞʝ 

ʠʤʝʝʪ ʩʝʨʴʸʟʥʫʶ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ. 

- ILIAS ï ʩʚʦʙʦʜʥʘʷ ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ILIAS ʧʨʝʜʥʘʟʥʘʯʝʥʘ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʦʪʦʤʫ ʧʦʧʫʣʷʨʥʘ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. ɼʣʷ ʝʸ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪʩʷ ʚʩʝʛʦ ʣʠʰʴ ʩʝʨʚʝʨ Apache ʩ ʧʦʜʜʝʨʞʢʦʡ PHP ʠ ʙʘʟʘ ʜʘʥʥʳʭ 

ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ MySQL. 

ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʙʝʩʧʣʘʪʥʳʤʠ, ʥʘ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʤʥʦʞʝʩʪʚʦ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʠʪʴ ʜʘʞʝ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʥʦ ʫʯʠʪʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʠʩʢʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʚʥʝʜʨʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʠʟʫʯʝʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʢʘʞʝʪʩʷ ʥʝ ʦʧʨʘʚʜʘʥʥʳʤ. 

 

ʉʠʩʪʝʤʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʡ ʜʝʢʘʥʘʪʘ 

 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʠʤ ʝʸ ʩʠʩʪʝʤʥʫʶ ʤʦʜʝʣʴ. 

ʄʥʝʤʦʩʭʝʤʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ ʜʝʢʘʥʘʪʘ ʥʘ ʧʨʠʤʝʨʝ ʬʘʢʫʣʴʪʝʪʘ 

ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1. 

ɸʙʠʪʫʨʠʝʥʪ

ɼʦʢʫʤʝʥʪʳ, 

ʘʥʢʝʪʥʳʝ 

ʜʘʥʥʳʝ

ʇʨʠʝʤʥʘʷ 

ʢʦʤʠʩʩʠʷ

ʂʘʨʪʦʪʝʢʘ ʩ 

ʜʦʢʫʤʝʥʪʘʤʠ 

ʘʙʠʪʫʨʠʝʥʪʦʚ

ɼʦʢʫʤʝʥʪʳ,

ʣʠʯʥʳʝ ʢʘʨʪʦʯʢʠ

ʘʙʠʪʫʨʠʝʥʪʦʚ,

ʟʘʯʠʩʣʝʥʥʳʭ ʚ ɺʋɿ

ɼʝʢʘʥʘʪ

ɸʨʭʠʚʥʘʷ ɹɼ
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ʟʘʯʝʪʥʘʷ, 
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ʇʨʠʢʘʟ ʦ

ʟʘʯʠʩʣʝʥʠʠ ɸʥʢʝʪʥʳʝ 

ʜʘʥʥʳʝ

ʉʪʫʜʝʥʪ

ʈɽʂʊʆʈɸʊ

ʇʨʝʧʦʜʘʚʘʪʝʣʴ

ʇʨʠʢʘʟ ʦ 

ʩʝʩʩʠʠ

ʆʪʯʝʪ ʧʦ 

ʩʝʩʩʠʠ

ʂʘʬʝʜʨʘ

ʅʄʉ

ʋʯʝʙʥʳʡ ʧʣʘʥ,

ʋʪʚʝʨʞʜʝʥʥʳʡ 

ʨʝʢʪʦʨʦʤ

ʉʜʘʝʪ

ʇʨʠʥʠʤʘʝʪ ɿʘʧʦʣʥʷʝʪ

ʇʦʜ
ʧʠʩr

ʚʘʝʪ
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A0

ʋʩʪʘʚ ʋɻɸʊʋ

ɼʝʢʘʥʘʪ

ʇʦʣʦʞʝʥʠʝ ʦ

ʬʘʢʫʣʴʪʝʪʝ

ʀʉ

ɼʦʣʞʥʦʩʪʥʳʝ

ʠʥʪʩʨʫʢʮʠʠ

ɼʠʧʣʦʤ

ɼʘʥʥʳʝ ʥʘ

ʘʙʠʪʫʨʠʝʥʪʘ

ɻʨʫʧʧʦʚʦʡ

ʞʫʨʥʘʣ

ɹʘʟʘ ʜʘʥʥʳʭ
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ʢʥʠʞʢʘ
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ʉʧʨʘʚʦʯʥʳʝ

ʜʦʢʫʤʝʥʪʳ
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ʉʚʦʜʥʘʷ

ʚʝʜʦʤʦʩʪʴ

ʦʮʝʥʦʢ

ɻʨʫʧʧʦʚʳʝ

ʚʝʜʦʤʦʩʪʠ

ʂʘʬʝʜʨʘ ʋʧʨʘʚʣʝʥʠʝ ʢʘʜʨʦʚ

ʕʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʦʯʢʘ

ʩʪʫʜʝʥʪʘ

ʇʦʣʦʞʝʥʠʝ ʦ

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʘʪʪʝʩʪʘʮʠʠ

ʈʘʙʦʯʠʡ

ʫʯʝʙʥʳʡ ʧʣʘʥ

ʆʙʱʠʡ ʦʪʜʝʣ
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ʩʧʝʮʠʘʣʠʩʪʘ

ʊʠʧ ʧʨʠʢʘʟʘ
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P

ʚʢʣʶʯʘʝʪ
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ʨʘʙʦʪʘʝʪ

P

ʯʠʪʘʝʪ

ʧʦʣʫʯʘʝʪ

P

ʚʢʣʶʯʘʝʪ
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ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ

ʦʪʩʜʝʞʠʚʘʶʪʩʷ

P

ʉʪʫʜʝʥʪ

ʅʦʤʝʨ ʟʘʯʝʪʥʦʡ ʢʥʠʞʢʠ

ʅʦʤʝʨ ʛʨʫʧʧʳ (FK)

ʐʠʬʨ ʥʘʧʨʘʚʣʝʥʠʷ (FK)

ʌʘʤʠʣʠʷ

ʀʤʷ

ʆʪʯʝʩʪʚʦ

ɻʦʜ ʨʦʞʜʝʥʠʷ

ʅʘʮʠʦʥʘʣʴʥʦʩʪʴ

ɸʜʨʝʩ

ʊʝʣʝʬʦʥ

ɻʦʜ ʧʦʩʪʫʧʣʝʥʠʷ

ʌʘʢʫʣʴʪʝʪ

ʀɼ_ʬʘʢʫʣʴʪʝʪʘ

ʅʘʟʚʘʥʠʝ ʬʘʢʫʣʴʪʝʪʘ

ɼʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ

ʅʘʧʨʘʚʣʝʥʠʝ (ʩʧʝʮʠʘʣʴʥʦʩʪʴ)

ʐʠʬʨ ʥʘʧʨʘʚʣʝʥʠʷ

ʀɼ_ʬʘʢʫʣʴʪʝʪʘ (FK)

ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ_ʦʙʫʯʝʥʠʷ

ʇʨʠʢʘʟ ʦ ʟʘʯʠʩʣʝʥʠʠ

ʀɼ_ʧʨʠʢʘʟʘ (FK)

ʅʦʤʝʨ ʧʨʠʢʘʟʘ

ʋʩʣʦʚʠʝ ʟʘʯʠʩʣʝʥʠʷ

ʇʝʨʝʚʦʜ ʠʟ___

ʇʝʨʝʚʦʜ ʥʘ___ʢʫʨʩ

ʇʨʠʢʘʟʳ ʦʙ ʦʪʯʠʩʣʝʥʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ

ʀɼ_ʧʨʠʢʘʟʘ (FK)

ʅʦʤʝʨ ʧʨʠʢʘʟʘ ʦʙ ʦʪʯʠʩʣʝʥʠʠ/ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ

ɼʘʪʘ ʧʨʠʢʘʟʘ ʦʙ ʦʪʯʠʩʣʝʥʠʠ

ʇʨʠʯʠʥʘ ʦʪʯʠʩʣʝʥʠʷ

ʇʨʠʯʠʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ

ʇʨʠʢʘʟ ʦʙ ʘʢʘʜʝʤʠʯʝʩʢʦʤ ʦʪʧʫʩʢʝ

ʀɼ_ʧʨʠʢʘʟʘ (FK)

ʅʦʤʝʨ ʧʨʠʢʘʟʘ

ʇʝʨʠʦʜ ʦʪʧʫʩʢʘ

ʇʨʠʯʠʥʘɼʠʩʮʠʧʣʠʥʘ

ʀɼ_ʜʠʩʮʠʧʣʠʥʳ (FK)

ʀɼ_ʩʧʝʮʠʘʣʴʥʦʩʪʠ (FK)

ʐʠʬʨ ʥʘʧʨʘʚʣʝʥʠʷ (FK)

ʊʘʙʝʣʴʥʳʡ ʥʦʤʝʨ (FK)

ʅʦʤʝʨ ʚʝʜʦʤʦʩʪʠ

ʆʪʯʝʪʥʳʡ ʧʝʨʠʦʜ

ʇʨʠʢʘʟ ʦ ʜʦʧʫʩʢʝ ʢ ʟʘʱʠʪʝ ɺʂʈ

ʀɼ_ʧʨʠʢʘʟʘ (FK)

ʅʦʤʝʨ ʧʨʠʢʘʟʘ

ʉʧʠʩʦʢ ʜʦʧʫʱʝʥʥʳʭ ʢ ʟʘʱʠʪʝ

ʊʝʤʳ  ɺʂʈ

ɻʨʫʧʧʘ

ʅʦʤʝʨ ʛʨʫʧʧʳ

ʐʠʬʨ ʥʘʧʨʘʚʣʝʥʠʷ (FK)

ʏʠʩʣʝʥʥʳʡ ʩʦʩʪʘʚ ʛʨʫʧʧʳ

ʌʦʨʤʘ ʦʙʫʯʝʥʠʷ

ʆʮʝʥʢʘ ʫʩʧʝʚʘʝʤʦʩʪʠ

ʀɼ_ʫʩʧʝʚʘʝʤʦʩʪʠ

ʀɼ_ʜʠʧʣʦʤʘ (FK)

ʅʦʤʝʨ ʟʘʯʝʪʥʦʡ ʢʥʠʞʢʠ (FK)

ʆʪʤʝʪʢʘ ʦ ʟʘʯʝʪʝ

ʕʢʟʘʤʝʥʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ

ɼʘʪʘ ʩʜʘʯʠ

ʀɼ_ʜʠʩʮʠʧʣʠʥʳ (FK)

ʋʯʝʙʥʳʡ ʧʣʘʥ

ʀɼ_ʩʧʝʮʠʘʣʴʥʦʩʪʠ

ʐʠʬʨ ʥʘʧʨʘʚʣʝʥʠʷ (FK)

ʅʘʠʤʝʥʦʚʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ

ʂʦʣ-ʚʦ ʯʘʩʦʚ ʧʦ ʜʠʩʮʠʧʣʠʥʝ

ʌʦʨʤʘ ʦʪʯʝʪʥʦʩʪʠ

ʋʯʝʙʥʳʡ ʩʝʤʝʩʪʨ

ʇʨʝʧʦʜʘʚʘʪʝʣʴ

ʊʘʙʝʣʴʥʳʡ ʥʦʤʝʨ

ʀɼ_ʢʘʬʝʜʨʳ (FK)

ʌʘʤʠʣʠʷ

ʀʤʷ

ʆʪʯʝʩʪʚʦ

ɺʦʟʨʘʩʪ

ʅʘʛʨʫʟʢʘ

ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʢʘʬʝʜʨʝ

ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ

ɿʚʘʥʠʝ

ʂʘʬʝʜʨʘ

ʀɼ_ʢʘʬʝʜʨʳ

ʅʘʟʚʘʥʠʝ ʢʘʬʝʜʨʳ

ʏʠʩʣʝʥʥʦʩʪʴ ʇʇʉ

ʀɼ_ʬʘʢʫʣʴʪʝʪʘ (FK)

ʇʨʠʢʘʟʳ

ʀɼ_ʧʨʠʢʘʟʘ

ʅʦʤʝʨ ʟʘʯʝʪʥʦʡ ʢʥʠʞʢʠ (FK)

ʊʠʧ ʧʨʠʢʘʟʘ

ɼʘʪʘ ʧʨʠʢʘʟʘ

ɼʠʧʣʦʤ

ʀɼ_ʜʠʧʣʦʤʘ

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ

ɼʘʪʘ ʚʳʜʘʯʠ

ʂʚʘʣʠʬʠʢʘʮʠʷ ʧʦ ʜʠʧʣʦʤʫ

ʅʦʤʝʨ ʟʘʯʝʪʥʦʡ ʢʥʠʞʢʠ (FK)

ʇʨʠʣʦʞʝʥʠʝ ʢ ʜʠʧʣʦʤʫ

ʀɼ_ʜʠʧʣʦʤʘ (FK)

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ

ɼʘʪʘ ʚʳʜʘʯʠ

ʂʚʘʣʠʬʠʢʘʮʠʷ ʧʦ ʜʠʧʣʦʤʫ

ʉʨʝʜʥʠʡ ʙʘʣʣ

ʉʧʨʘʚʦʯʥʠʢ ʜʠʩʮʠʧʣʠʥ

ʀɼ_ʜʠʩʮʠʧʣʠʥʳ

ʅʘʠʤʝʥʦʚʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ

ʆʙʱʝʝ  ʢʦʣ-ʚʦ ʯʘʩʦʚ

ʂʦʣ-ʚʦ ʯʘʩʦʚ ʣʝʢʮʠʦʥʥʳʭ ʟʘʥʷʪʠʡ

ʂʦʣ-ʚʦ ʯʘʩʦʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ

ʂʦʣ-ʚʦ ʯʘʩʦʚ ʥʘ ʣʘʙʦʨʘʪʦʪʨʥʳʝ ʨʘʙʦʪʳ

ʂʦʣ-ʚʦ ʯʘʩʦʚ ʥʘ ʉʈʉ

ɺʳʧʦʣʥʝʥʠʝ ʈɻʈ

ɺʳʧʦʣʥʝʥʠʝ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ/ʧʨʦʝʢʪʘ
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ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ. 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʨʠʪʝʨʠʝʚ 

ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʥʘʩʳʱʝʥʥʦʩʪʠ ʨʳʥʢʘ 

ʠ ʣʦʷʣʴʥʦʩʪʠ ʨʘʙʦʪʦʜʘʪʝʣʷ ʢʦʥʢʨʝʪʥʦʤʫ ʫʯʝʙʥʦʤʫ ʟʘʚʝʜʝʥʠʶ. ʆʙʘ ʧʦʢʘʟʘʪʝʣʷ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʠʟ ʘʥʢʝʪ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʷʚʣʷʶʱʠʭʩʷ ʢʣʶʯʝʚʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʚʳʧʫʩʢʥʠʢʦʚ 

ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ (ʩʤ. ʧʨʠʤʝʨ ʥʘ ʨʠʩ. 4). 

ʅʘʩʳʱʝʥʥʦʩʪʴ ʨʳʥʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦʤ ʠ ʢʘʯʝʩʪʚʦʤ ʦʪʢʨʳʪʳʭ ʚʘʢʘʥʩʠʡ ʥʘ ʨʳʥʢʝ. ʇʨʠ 

ʵʪʦʤ ʢʘʯʝʩʪʚʦ ʚʘʢʘʥʩʠʠ ʦʧʨʝʜʝʣʷʝʪ ʩʨʝʜʥʷʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ, ʥʘʣʠʯʠʝ ʩʦʮʠʘʣʴʥʳʭ 

ʛʘʨʘʥʪʠʡ ʠ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʧʨʝʩʪʠʞʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʜʦʣʞʥʦʩʪʝʡ. ʇʨʠ ʥʠʟʢʦʤ ʢʘʯʝʩʪʚʝ 

ʚʘʢʘʥʩʠʡ ʚʝʨʦʷʪʥʦʩʪʴ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʧʦʜʘʝʪ, ʯʪʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʦʪʜʝʣʴʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ. 

 

 
ʈʠʩ. 4. ʇʨʠʤʝʨ ʘʥʢʝʪʳ 

 
ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠ ʢʘʯʝʩʪʚʦ ʢʦʥʪʠʥʛʝʥʪʘ ʚʳʧʫʩʢʥʠʢʦʚ, ʧʨʠʙʣʠʞʸʥʥʦ 

ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʦ ʠʭ ʩʨʝʜʥʝʤʫ ʙʘʣʣʫ ʠ ʨʝʟʫʣʴʪʘʪʘʤ ʚʥʝʫʯʝʙʥʦʡ ʥʘʫʯʥʦʡ ʠ ʪʚʦʨʯʝʩʢʦʡ 



84  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

ʠʥʞʝʥʝʨʥʦʡ ʨʘʙʦʪʳ. ʉʣʘʙʳʝ ʚʳʧʫʩʢʥʠʢʠ ʠʤʝʶʪ ʤʝʥʴʰʝ ʰʘʥʩʦʚ ʜʣʷ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʠ 

ʵʪʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ. 

ʆʪʜʝʣʴʥʳʡ ʚʦʧʨʦʩ ʩʦʩʪʘʚʣʷʝʪ ʣʦʷʣʴʥʦʩʪʴ ʨʘʙʦʪʦʜʘʪʝʣʷ ʢ ʫʯʝʙʥʦʤʫ ʟʘʚʝʜʝʥʠʶ. 

ɽʩʣʠ ʨʘʙʦʪʦʜʘʪʝʣʴ ʥʠʟʢʦ ʦʮʝʥʠʚʘʝʪ ʢʦʤʧʝʪʝʥʮʠʠ ʚʫʟʘ, ʪʦ ʦʥ ʤʦʞʝʪ ʚʚʝʩʪʠ ʢʘʜʨʦʚʳʡ 

ʬʠʣʴʪʨ, ʫʢʘʟʘʚ ʚ ʘʥʢʝʪʝ ʚʘʢʘʥʩʠʠ, ʯʪʦ ʚʳʧʫʩʢʥʠʢʠ ʵʪʦʛʦ ʚʫʟʘ ʜʦ ʩʦʙʝʩʝʜʦʚʘʥʠʷ ʥʝ 

ʜʦʧʫʩʢʘʶʪʩʷ. ɽʩʣʠ ʨʘʙʦʪʦʜʘʪʝʣʴ ʠʤʝʝʪ ʥʝʡʪʨʘʣʴʥʫʶ ʣʦʷʣʴʥʦʩʪʴ, ʪʦ ʚʳʧʫʩʢʥʠʢʠ ʙʫʜʫʪ 

ʜʦʧʫʱʝʥʳ ʜʦ ʩʦʙʝʩʝʜʦʚʘʥʠʷ, ʥʦ ʧʦʣʫʯʘʪ ʨʘʙʦʪʫ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʧʦʩʢʦʣʴʢʫ 

ʙʦʣʴʰʠʥʩʪʚʦ ʚʘʢʘʥʩʠʡ ʟʘʡʤʫʪ ʚʳʧʫʩʢʥʠʢʠ ʪʝʭ ʚʫʟʦʚ, ʣʦʷʣʴʥʦʩʪʴ ʢ ʢʦʪʦʨʳʤ ʫ 

ʨʘʙʦʪʦʜʘʪʝʣʷ ï ʤʘʢʩʠʤʘʣʴʥʘʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ 

ʚʳʧʫʩʢʥʠʢʦʚ, ʚʳʟʳʚʘʶʱʝʡ ʜʦʚʝʨʠʝ, ʩʣʝʜʫʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʙʨʘʪʴ, ʥʦ ʠ ʢʦʨʨʝʢʪʥʦ ʦʙʦʙʱʠʪʴ 

ʜʘʥʥʳʝ ʦ ʥʘʩʳʱʝʥʥʦʩʪʠ ʨʳʥʢʘ ʠ ʣʦʷʣʴʥʦʩʪʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʶʪʩʷ: 

ï ʧʨʠʚʝʜʸʥʥʳʡ ʢʦʥʪʠʥʛʝʥʪ ʚʳʧʫʩʢʥʠʢʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ (ʩʧʝʮʠʘʣʴʥʦʩʪʠ) ʟʘ 

ʚʳʯʝʪʦʤ ʜʦʣʠ ʚʳʧʫʩʢʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʩʤʦʛʫʪ ʟʘʱʠʪʠʪʴ ʩʚʦʠ ʚʳʧʫʩʢʥʳʝ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʠ ʚʳʧʫʩʢʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴ ʦʙʫʯʝʥʠʝ ʚ 

ʤʘʛʠʩʪʨʘʪʫʨʝ (ʘʩʧʠʨʘʥʪʫʨʝ), ʙʫʜʫʪ ʧʨʠʟʚʘʥʳ ʚ ʘʨʤʠʶ ʠʣʠ ʙʫʜʫʪ ʚ ʜʝʢʨʝʪʥʦʤ ʦʪʧʫʩʢʝ; 

ï ʧʝʨʝʯʝʥʴ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʘʢʘʥʩʠʠ ʚʳʧʫʩʢʥʠʢʘʤ ʧʦ 
ʥʘʧʨʘʚʣʝʥʠʶ (ʩʧʝʮʠʘʣʴʥʦʩʪʠ), ʩ ʫʢʘʟʘʥʠʝʤ ʦʮʝʥʢʠ ʣʦʷʣʴʥʦʩʪʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦ 

ʘʥʢʝʪʘʤ ʨʘʙʦʪʦʜʘʪʝʣʷ ʠ ʫʩʨʝʜʥʸʥʥʦʛʦ ʦʧʳʪʘ ʧʨʝʜʳʜʫʱʠʭ ʪʨʸʭ ʣʝʪ ʨʘʙʦʪʳ ʩ ʢʘʞʜʳʤʠ ʠʟ 

ʥʠʭ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʘ ʧʨʝʜʣʘʛʘʝʤʳʭ ʚʘʢʘʥʩʠʡ; 

ï ʩʚʝʜʝʥʠʷ ʦʙ ʫʩʧʝʚʘʝʤʦʩʪʠ (ʦʩʦʙʝʥʥʦ ʧʦ ʧʨʦʬʠʣʴʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ), ʥʘʫʯʥʳʭ ʠ 
ʠʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ ʢʘʞʜʦʛʦ ʚʳʧʫʩʢʥʠʢʘ ʠ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʨʫʢʦʚʦʜʠʪʝʣʷ ʚʳʧʫʩʢʥʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʘ. 

ʇʦʩʢʦʣʴʢʫ ʯʠʩʣʦ ʨʝʘʣʴʥʦ ʜʦʩʪʫʧʥʳʭ ʚʘʢʘʥʩʠʡ VR ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʦʷʣʴʥʦʩʪʴʶ ʢʦʥʢʨʝʪʥʦʛʦ 

ʨʘʙʦʪʦʜʘʪʝʣʷ Li, ʪʦ ʵʪʦ ʯʠʩʣʦ ʜʦʣʞʥʦ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʘʢ ʩʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʚʘʢʘʥʩʠʡ ʢʘʞʜʦʛʦ ʨʘʙʦʪʦʜʘʪʝʣʷ VR ʩ ʝʛʦ ʣʦʷʣʴʥʦʩʪʴʶ (ʦʪ 0 ʜʦ 1). ʉ ʫʯʸʪʦʤ ʢʘʯʝʩʪʚʘ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʚʘʢʘʥʩʠʡ Gi, ʠʟʤʝʨʷʝʤʳʭ ʵʢʩʧʝʨʪʥʦ ʦʪ 0,1 ʜʦ 1, ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

ä
=

=
N

i

iiiR GLVV
1

,        ( 1 ) 

ʛʜʝ N ï ʯʠʩʣʦ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʯʴʠ ʚʘʢʘʥʩʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠ ʘʥʘʣʠʟʝ. 

ʏʠʩʣʦ ʨʝʘʣʴʥʦ ʜʦʩʪʫʧʥʳʭ ʚʘʢʘʥʩʠʡ ʧʦʣʥʦʩʪʴʶ ʩʧʦʩʦʙʥʳ ʟʘʥʷʪʴ ʪʦʣʴʢʦ çʩʠʣʴʥʳʝè 

ʚʳʧʫʩʢʥʠʢʠ, ʠʤʝʶʱʠʝ ʩʨʝʜʥʠʡ ʙʘʣʣ ʚʳʰʝ 4, ʦʧʳʪ ʨʘʙʦʪʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʠʣʠ ʥʘʫʯʥʳʝ 

ʠʣʠ ʠʥʞʝʥʝʨʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʏʘʩʪʴ 

ʧʨʦʯʠʭ ʚʳʧʫʩʢʥʠʢʦʚ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʟʘ ʙʦʨʪʦʤ ʢʦʥʢʫʨʩʦʚ ʢʘʜʨʦʚʳʭ ʘʛʝʥʪʩʪʚ ʧʦ ʧʨʠʯʠʥʝ 

ʥʠʟʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʠʣʠ ʧʦ ʚʠʥʝ ʪʘʢʠʭ ʣʠʯʥʳʭ ʢʘʯʝʩʪʚ ʢʘʢ ʣʝʥʴ, ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴ ʠʣʠ 

ʧʦ ʧʨʠʯʠʥʝ ʥʝʜʦʩʪʘʪʢʘ ʢʫʣʴʪʫʨʳ ʠ ʚʦʩʧʠʪʘʥʠʷ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʪʘʢʠʭ ʚʳʧʫʩʢʥʠʢʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʚʚʦʜʠʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʜʝʣʠʪʴ ʢʦʥʪʠʥʛʝʥʪ ʥʘ 3 ʛʨʫʧʧʳ: çʩʠʣʴʥʳʝè, çʩʨʝʜʥʠʝè ʠ çʩʣʘʙʳʝè 

ʧʦ ʢʨʠʪʝʨʠʷʤ: ʫʩʧʝʚʘʝʤʦʩʪʴ, ʦʧʳʪ ʨʘʙʦʪʳ ʠ ʣʠʯʥʳʝ ʢʘʯʝʩʪʚʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʠ 

ʧʨʠʚʝʜʸʥʥʳʡ ʢʦʥʪʠʥʛʝʥʪ ʚʳʧʫʩʢʥʠʢʦʚ K ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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    ( 2 ) 

ɿʜʝʩʴ Q ï ʩʨʝʜʥʷʷ ʫʩʧʝʚʘʝʤʦʩʪʴ ʚʳʧʫʩʢʥʠʢʘ; 

JR ï ʦʧʳʪ ʨʘʙʦʪʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚ ʤʝʩʷʮʘʭ; 

C ï ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʣʠʯʥʳʭ ʢʘʯʝʩʪʚ ʧʦ ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ; 

Kst, Kmid, Kw ï ʢʦʣʠʯʝʩʪʚʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, çʩʠʣʴʥʳʭè, çʩʨʝʜʥʠʭè ʠ çʩʣʘʙʳʭè 

ʚʳʧʫʩʢʥʠʢʦʚ. 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   85 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʢʘʢʦʚʳ ʰʘʥʩʳ 

ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʫ ʚʳʧʫʩʢʥʠʢʦʚ ʢʘʞʜʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (ʩʧʝʮʠʘʣʴʥʦʩʪʠ) ʧʦ ʢʘʞʜʦʡ ʠʟ 

ʛʨʫʧʧ. 

ɼʣʷ çʩʠʣʴʥʳʭè ʚʳʧʫʩʢʥʠʢʦʚ ʦʞʠʜʘʝʤʘʷ ʜʦʣʷ ʪʨʫʜʦʫʩʪʨʦʠʚʰʠʭʩʷ ʚʳʧʫʩʢʥʠʢʦʚ Sst 

ʩʦʩʪʘʚʣʷʝʪ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʠʣʴʥʳʭ ʚʳʧʫʩʢʥʠʢʦʚ ʩ ʯʠʩʣʦʤ ʨʝʘʣʴʥʦ ʨʘʩʧʦʣʘʛʘʝʤʳʭ 

ʚʘʢʘʥʩʠʡ: 

stRst KVS /=       ( 3 ) 

ɼʣʷ ʩʨʝʜʥʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʨʳʥʢʦʤ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʵʪʘ ʜʦʣʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʝ 1, ʯʪʦ 

ʦʟʥʘʯʘʝʪ ʧʦʯʪʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʜʣʷ çʩʠʣʴʥʳʭè 

ʚʳʧʫʩʢʥʠʢʦʚ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʣʫʯʰʠʝ ʚʳʧʫʩʢʥʠʢʠ ʙʳʩʪʨʦ ʚʧʠʪʘʶʪʩʷ ʨʳʥʢʦʤ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʧʨʦʱʸʥʥʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʘʢʘʥʩʠʡ ʩʦʢʨʘʪʠʪʩʷ ʥʘ ʯʠʩʣʦ 

çʩʠʣʴʥʳʭè ʚʳʧʫʩʢʥʠʢʦʚ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʨʝʜʥʠʭ ʚʳʧʫʩʢʥʠʢʦʚ ʩʬʦʨʤʠʨʫʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʘʷ 

ʢʦʥʢʫʨʩʥʘʷ ʩʠʪʫʘʮʠʷ, ʢʦʪʦʨʫʶ ʦʪʨʘʞʘʝʪ ʬʦʨʤʫʣʘ: 

midstRmid KKVS /)( -=      ( 4 ) 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʦʣʷ ʪʨʫʜʦʫʩʪʨʦʠʚʰʠʭʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʩʨʝʜʥʠʭè 

ʚʳʧʫʩʢʥʠʢʦʚ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ ʠ ʜʦʣʠ çʩʠʣʴʥʳʭè ʚʳʧʫʩʢʥʠʢʦʚ. 

ʆʜʥʘʢʦ ʜʣʷ ʧʦʧʫʣʷʨʥʦʡ ʫ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʢʦʣʦ 1 ʠʣʠ 

ʙʦʣʴʰʝ. 

ʅʘʢʦʥʝʮ, ʜʣʷ çʩʣʘʙʦʡè ʯʘʩʪʠ ʢʦʥʪʠʥʛʝʥʪʘ ʩʪʫʜʝʥʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʤʝʥʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʠʪʫʘʮʠʷ ʩ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦʤ. ʇʦʤʠʤʦ ʪʦʛʦ, ʯʪʦ ʯʠʩʣʦ ʚʘʢʘʥʩʠʡ ʜʣʷ ʥʠʭ 

ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʯʠʩʣʦ ʙʦʣʝʝ ʫʩʧʝʰʥʳʭ ʚʳʧʫʩʢʥʠʢʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ 

çʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʬʠʣʴʪʨʘè, ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʝʢʦʪʦʨʳʝ ʢʨʫʧʥʳʝ ʨʘʙʦʪʦʜʘʪʝʣʠ, 

ʠʩʢʣʶʯʘʷ ʚʳʧʫʩʢʥʠʢʦʚ ʩ ʥʠʟʢʠʤ ʩʨʝʜʥʠʤ ʙʘʣʣʦʤ, ʘ ʪʘʢʞʝ ʚʳʨʘʩʪʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʩʦʙʝʩʝʜʦʚʘʥʠʷ. ʋʯʸʪ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʦʯʝʥʴ ʩʣʦʞʝʥ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʸʥ ʵʢʩʧʝʨʪʥʦ ʢʘʢ ʧʦʥʠʞʘʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʚʘʢʘʥʩʠʡ D. ʉ ʫʯʸʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʬʦʨʤʫʣʘ ʨʘʩʯʸʪʘ ʧʨʠʤʝʪ ʚʠʜ: 

wmidstRw KKKDVS /)( --=       ( 5 ) 

ɼʣʷ ʢʘʪʝʛʦʨʠʠ çʩʣʘʙʳʭè ʚʳʧʫʩʢʥʠʢʦʚ ʨʝʟʫʣʴʪʘʪ Sw ² 1ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʫʜʘʯʝʡ. 

ʍʦʨʦʰʠʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʘʞʝ ʨʝʟʫʣʴʪʘʪ Sw ² 0,8. ʇʦʵʪʦʤʫ ʣʫʯʰʝʡ ʩʪʨʘʪʝʛʠʝʡ ʷʚʣʷʝʪʩʷ 

ʤʠʥʠʤʠʟʘʮʠʷ ʯʠʩʣʘ çʩʣʘʙʳʭè ʚʳʧʫʩʢʥʠʢʦʚ ʟʘ ʩʯʸʪ, ʥʘʧʨʠʤʝʨ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʘʚʘ 

ʧʝʨʝʩʜʘʯʠ ʦʪʜʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʯʠʪʘʪʴ ʦʙʱʠʡ ʧʦʢʘʟʘʪʝʣʴ S ʢʘʢ ʩʚʸʨʪʢʫ ʦʪ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʚʸʨʪʢʠ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʝʩʣʠ 

ʧʦʢʘʟʘʪʝʣʴ S ʧʦ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʙʦʣʴʰʝ 1, ʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʩʯʸʪʘ ʦʥ 

ʩʯʠʪʘʝʪʩʷ ʨʘʚʥʳʤ 1. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʩʯʸʪʘ: 

3

wmidst SSS
S

++
=          ( 6 ) 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʳ 1, ʪʦ ʧʦʢʘʟʘʪʝʣʴ S ʙʫʜʝʪ ʨʘʚʝʥ 1, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ S ʙʫʜʝʪ ʤʝʥʴʰʝ 1, ʯʪʦ ʙʫʜʝʪ 

ʦʟʥʘʯʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʨʘʙʦʪʝ ʩ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʘʥʘʣʠʟʘ ʧʝʨʩʧʝʢʪʠʚ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʩʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ (ʩʤ. ʪʘʙ. 1). 

 

ʊʘʙʣʠʮʘ 1   

ɸʥʘʣʠʟ ʧʝʨʩʧʝʢʪʠʚ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ ʧʦ ʛʨʫʧʧʘʤ 

ɻʨʫʧʧʘ ʌʦʨʤʫʣʘ ʂʨʠʪʝʨʠʡ 

1 çʉʠʣʴʥʳʝè stRst KVS /=  Sst > 1 



86  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

ɻʨʫʧʧʘ ʌʦʨʤʫʣʘ ʂʨʠʪʝʨʠʡ 

2 çʉʨʝʜʥʠʝè midstRmid KKVS /)( -=  Smid ² 1 

3 çʉʣʘʙʳʝè wmidstRw KKKDVS /)( --=  Sw ² 0,8 

ʉʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 
3

wmidst SSS
S

++
=  S ² 1 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ 

ʈʘʩʯʸʪ ʧʦʢʘʟʘʪʝʣʷ ʧʝʨʩʧʝʢʪʠʚ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʧʨʦʙʣʝʤʥʳʝ ʚ ʵʪʦʤ ʧʣʘʥʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʝʱʸ ʜʦ ʟʘʱʠʪ 

ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʚʳʧʫʩʢʥʠʢʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʢʘʥʘʪ ʠ ʢʘʬʝʜʨʘ 

ʩʤʦʛʫʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʝʜʧʨʠʥʷʪʴ ʤʝʨʳ ʧʦ ʨʘʙʦʪʝ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ ʩʣʝʜʫʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʩʭʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʬʘʢʫʣʴʪʝʪʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʦʡ ʦʮʝʥʢʠ. ʈʝʘʣʠʟʘʮʠʶ ʪʘʢʦʡ ʦʮʝʥʢʠ 

ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʥʘ ʙʘʟʝ ʩʪʨʫʢʪʫʨʳ, ʧʨʠʚʝʜʸʥʥʦʡ ʥʘ ʨʠʩ. 5. 

ʉʧʝʮʠʘʣʠʩʪ ʢʘʬʝʜʨʳ ʧʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪʝ (ʋʄʈ) ʩʤʦʞʝʪ ʚʥʦʩʠʪʴ 

ʩʚʝʜʝʥʠʷ ʦ ʨʘʙʦʪʝ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʘ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʋʄʈ ʜʝʢʘʥʘʪʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ 

ʬʦʨʤʠʨʦʚʘʪʴ ʦʮʝʥʢʫ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʦʚ ʧʦ ʢʘʞʜʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ 

(ʩʧʝʮʠʘʣʴʥʦʩʪʠ) ʠ ʧʝʨʝʜʘʚʘʪʴ ʵʪʠ ʩʚʝʜʝʥʠʷ ʜʝʢʘʥʫ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʠʪʴ ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʠʥʷʪʠʝ ʥʘ ʫʨʦʚʥʝ ʢʘʬʝʜʨ ʠ 

ʬʘʢʫʣʴʪʝʪʘ ʤʝʨ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ ʧʦ ʧʨʦʙʣʝʤʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʝʢʘʥʘʪʘ ï ʧʨʝʜʤʝʪ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

 
ʈʠʩ. 5. ʋʢʨʫʧʥʸʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʜʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʝʢʘʥʘʪʘ 

 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʘ ʥʘ ʫʨʦʚʥʝ ʬʘʢʫʣʴʪʝʪʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʜʝʢʘʥʘʪʘ ʥʝ ʪʦʣʴʢʦ 

ʩʪʫʜʝʥʪʦʚ, ʥʦ ʠ ʢʘʬʝʜʨ, ʚʳʧʦʣʥʷʶʱʠʭ ʫʯʝʙʥʫʶ ʥʘʛʨʫʟʢʫ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ 

ʉʝʨʚʝʨ 

ɹʘʟʘ 

ʜʘʥʥʳʭ

ʇʦʜʩʠʩʪʝʤʘ 

ʘʚʪʦʨʠʟʘʮʠʠ 

ʠ ʟʘʱʠʪʳ

ʇʦʜʩʠʩʪʝʤʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʇʦʜʩʠʩʪʝʤʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ 

ʉʧʝʮʠʘʣʠʩʪ 

ʧʦ ʋʄʈ 

ʜʝʢʘʥʘʪʘ

ʇʦʜʩʠʩʪʝʤʘ 

ʜʦʩʪʫʧʘ ʚ 

Internet

ʇʦʜʩʠʩʪʝʤʘ 

ʜʦʩʪʫʧʘ ʚ 

Internet

Internet

ʉʧʝʮʠʘʣʠʩʪ 

ʧʦ ʋʄʈ 

ʢʘʬʝʜʨʳ

Web-ʧʦʨʪʘʣ  
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ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʙʳʩʪʨʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳʷʚʣʷʪʴ ʛʨʫʧʧʳ 

ʚʳʧʫʩʢʥʠʢʦʚ, ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʧʦʤʦʱʴ ʚ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʝ, ʥʦ ʠ ʦʮʝʥʠʚʘʪʴ 

ʚʳʧʫʩʢʘʶʱʠʝ ʢʘʬʝʜʨʳ ʧʦ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʛʦʪʦʚʠʪʴ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʨʳʥʢʦʤ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. 
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ʋɼʂ 004 

 

ɸɺʊʆʄɸʊʀɿɸʎʀʗ ɿɸɼɸʏʀ ɺɽʂʉɽʃʔʅʆɻʆ ʆɹʈɸʑɽʅʀʗ ɺ 

ʆʈɻɸʅʀɿɸʎʀʀ ʆɸʆ ñʉʂ ñʊʈɽʉʊ ˉ 21ò 

 

ʄʫʭʘʤʝʜʴʷʥʦʚʘ ɻ. ɻ., ʈʳʢʦʚ ɺ. ʀ. 

 
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʙʠʟʥʝʩ ï ʧʨʦʮʝʩʩʳ ʙʫʭʛʘʣʪʝʨʠʠ ʦʪʢʨʳʪʦʛʦ ʘʢʮʠʦʥʝʨʥʦʛʦ 

ʦʙʱʝʩʪʚʘ ñʉʪʨʦʠʪʝʣʴʥʘʷ ʂʦʤʧʘʥʠʷ ñʊʨʝʩʪ ˉ 21ò.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʙʣʦʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʯʸʪʘ 

ʚʝʢʩʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʧʘʢʝʪʘ 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8.1 ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʆɸʆ ñʉʂ ñʊʨʝʩʪ ˉ 21ò.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ: ʦʙʲʝʢʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʦʚ ʙʫʭʛʘʣʪʝʨʠʠ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ 

ʩʠʩʪʝʤʳ 1ʉ  ʩʨʝʜʩʪʚʘʤʠ ʚʩʪʨʦʝʥʥʦʛʦ ʷʟʳʢʘ 1ʉ ʚ ʨʘʤʢʘʭ ʈʘʮʠʦʥʘʣʴʥʦʛʦ 

ʋʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʇʨʦʮʝʩʩʘ (ʈʋʇ) [1].  

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʙʫʭʛʘʣʪʝʨʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʆɸʆ ñʉʂ ñʊʨʝʩʪ ˉ 21ò. 

ʆʩʥʦʚʥʦʡ  ʚʠʜ  ʜʝʷʪʝʣʴʥʦʩʪʠ  ʢʦʤʧʘʥʠʠ ʆɸʆ ñʉʂ ʊʨʝʩʪ ˉ21ò,  ʜʣʷ  ʢʦʪʦʨʦʡ  

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʙʣʦʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʸʪʘ ʚʝʢʩʝʣʝʡ ï ʚʝʩʴ ʩʧʝʢʪʨ ʨʘʙʦʪ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ, 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʝʨʝʚʦʦʨʫʞʝʥʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʙʲʝʢʪʦʚ 

 ʞʠʣʴʷ  ʠ ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [2].  

ɺ  ʙʠʟʥʝʩ - ʧʨʦʮʝʩʩʘʭ, ʢʦʤʧʘʥʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʝʢʩʝʣʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ, 

ʧʨʝʜʧʨʠʷʪʠʝ ʧʨʠʥʠʤʘʝʪ ʚʝʢʩʝʣʷ ʦʪ  ʧʦʢʫʧʘʪʝʣʝʡ  ʚ  ʦʧʣʘʪʫ  ʟʘ  ʚʳʧʦʣʥʝʥʥʳʝ ʨʘʙʦʪʳ. 

ɺʝʢʩʝʣʷ  ʤʦʛʫʪ  ʙʳʪʴ ʧʨʝʜʲʷʚʣʝʥʳ ʙʘʥʢʫ-ʵʤʠʪʝʥʪʫ ʢ ʦʧʣʘʪʝ, ʣʠʙʦ ʧʝʨʝʜʘʥʳ ʧʦʩʪʘʚʱʠʢʫ 

ʠʣʠ ʧʦʜʨʷʜʯʠʢʫ ʟʘ ʧʦʣʫʯʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʠʣʠ ʚʳʧʦʣʥʝʥʥʳʝ ʨʘʙʦʪʳ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪ ʚʳʧʫʩʢ ʩʦʙʩʪʚʝʥʥʳʭ ʚʝʢʩʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʧʦʩʪʘʚʱʠʢʘʤ 

ʠ ʧʦʜʨʷʜʯʠʢʘʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʶ ʧʦʣʫʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʦʪʩʨʦʯʢʫ ʧʦ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ, ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʦʨʦʪʥʳʝ ʩʨʝʜʩʪʚʘ. ʇʨʠ ʧʨʝʜʲʷʚʣʝʥʠʠ ʚʝʢʩʝʣʝʜʝʨʞʘʪʝʣʷʤʠ, 

ʩʦʙʩʪʚʝʥʥʳʝ ʚʝʢʩʝʣʷ ʦʧʣʘʯʠʚʘʶʪʩʷ ʬʠʨʤʦʡ ʜʝʥʝʞʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠʣʠ ʧʦʩʪʘʚʢʘʤʠ 

ʧʨʦʜʫʢʮʠʠ [3].  

ɹʫʭʛʘʣʪʝʨʩʢʠʡ  ʫʯʸʪ  ʦʨʛʘʥʠʟʘʮʠʠ  ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  ʥʘ  ʙʘʟʝ  ʩʠʩʪʝʤʳ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè ʚ 

ʢʦʥʬʠʛʫʨʘʮʠʠ çɹʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪè.  

ʋʯʸʪ ʧʨʠʭʦʜʘ, ʧʝʨʝʜʘʯʠ ʠ ʦʧʣʘʪʳ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚʨʫʯʥʫʶ [4]. ʇʨʠ ʵʪʦʤ ʚ 

ʵʣʝʢʪʨʦʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʩʪʫʧʘʣʘ ʪʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʨʦʚʦʜʦʢ: ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʦʥʪʨʘʛʝʥʪʘ ʠ ʥʦʤʠʥʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʮʝʥʥʦʡ ʙʫʤʘʛʠ. 

ʆʩʪʘʣʴʥʳʝ ʨʝʢʚʠʟʠʪʳ ʚʝʢʩʝʣʝʡ ʭʨʘʥʠʣʠʩʴ ʥʘ ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ, ʯʪʦ ʫʩʣʦʞʥʷʣʦ ʨʘʙʦʪʫ 

ʙʫʭʛʘʣʪʝʨʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʯʸʪʦʚ ʧʦ ʠʤʝʶʱʠʤʩʷ ʚʝʢʩʝʣʷʤ.  

ʆʩʥʦʚʥʦʡ  ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ  ʦʪʯʸʪʦʚ  ʷʚʣʷʣʩʷ  ʧʝʨʝʩʯʸʪ  ʨʝʘʣʴʥʦʡ  

ʩʪʦʠʤʦʩʪʠ ʚʝʢʩʝʣʝʡ,  ʪʘʢ  ʢʘʢ  ʦʩʥʦʚʥʦʝ  ʢʦʣʠʯʝʩʪʚʦ  ʚʝʢʩʝʣʝʡ  ʷʚʣʷʶʪʩʷ  ʧʨʦʮʝʥʪʥʳʤʠ. 

ʈʘʙʦʪʥʠʢʠ ʙʫʭʛʘʣʪʝʨʠʷ ʆɸʆ ñʉʂ ʊʨʝʩʪ ˉ21ò ʚʨʫʯʥʫʶ ʧʝʨʝʩʯʠʪʳʚʘʣʠ ʩʪʦʠʤʦʩʪʴ 

ʢʘʞʜʦʛʦ, ʚʝʢʩʝʣʷ ʥʘ ʜʘʪʫ ʦʪʯʸʪʘ ʩ ʫʯʸʪʦʤ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ.  

ɹʫʭʛʘʣʪʝʨ ʦʨʛʘʥʠʟʘʮʠʠ  ʝʞʝʤʝʩʷʯʥʦ ʥʘʯʠʩʣʷʣ ʧʨʦʮʝʥʪʳ, ʧʦ ʢʘʞʜʦʤʫ ʚʝʢʩʝʣʶ 

ʚʨʫʯʥʫʶ ʦʪʩʣʝʞʠʚʘʷ ʩʨʦʢ ʦʧʣʘʪʳ. ɼʘʥʥʳʝ ʦ ʩʨʦʢʘʭ ʦʧʣʘʪʳ ʠ ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʢʘʭ  ʧʦ 

ʚʝʢʩʝʣʷʤ ʪʘʢʞʝ ʭʨʘʥʠʣʠʩʴ ʥʘ ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʷʭ.  

ʉʦʟʜʘʥʠʝ ʙʣʦʢʘ ʫʯʸʪʘ ʚʝʢʩʝʣʝʡ ʧʦʟʚʦʣʠʪ ʨʝʠhʪʴ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ 

ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʙʫʭʛʘʣʪʝʨʦʤ ʠ ʧʦʚʳʩʠʪ ʥʘʜʸʞʥʦʩʪʴ ʧʨʠ ʚʝʜʝʥʠʠ ʫʯʸʪʥʳʭ ʦʧʝʨʘʮʠʡ ʩ 

ʚʝʢʩʝʣʷʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʫʯʝʪʘ ʚʝʢʩʝʣʝʡ (ʨʠʩ. 1). 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   89 

 

 
ʈʠʩ. 1. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʫʯʝʪʘ ʚʝʢʩʝʣʝʡ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʧʦʩʪʫʧʣʝʥʠʝ ʚʝʢʩʝʣʝʡ ʚ ʩʪʨʦʠʪʝʣʴʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ: ʧʦʢʫʧʢʝ ʧʨʝʜʧʨʠʷʪʠʝʤ ʙʘʥʢʦʚʩʢʠʭ ʚʝʢʩʝʣʝʡ, ʚʳʧʫʩʢʝ ʩʦʙʩʪʚʝʥʥʳʭ 

ʚʝʢʩʝʣʝʡ ʠ ʧʦʩʪʫʧʣʝʥʠʝ ʚʝʢʩʝʣʝʡ ʦʪ ʧʦʢʫʧʘʪʝʣʝʡ. ɺʳʙʳʪʠʝ ʞʝ ʚʝʢʩʝʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʦʧʣʘʪʝ ʚʝʢʩʝʣʝʤ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʠ ʚʳʜʘʯʝ ʚʝʢʩʝʣʷ ʵʤʠʪʝʥʪʫ ʜʣʷ ʧʦʣʫʯʝʥʠ ̫ʧʦ ʥʝʤʫ 

ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʆɸʆ ñʉʂ ñʊʨʝʩʪ ˉ 21ò 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫ  ʁ ʧʦʜʩʠʩʪʝʤʫ ʫʯʝʪʘ ʜʚʠʞʝʥʠʷ ʚʝʢʩʝʣʝʡ, 

ʢʦʪʦʨʘ ̫ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ (ʨʠʩ. 2-4) 

 

 
ʈʠʩ. 2. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʜʩʠʩʪʝʤʝ 

 

 analysis ʆʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʋʯʝʪ ʦʧʝʨʘʮʠʡ ʩ ʚʝʢʩʝʣʷʤʠ (ʢʘʢ ʝʩʪʴ)

ʇʨʦʮʝʩʩ "ʇʦʢʫʧʢʘ 

ʙʘʥʢʦʚʩʢʠʭ ʚʝʢʩʝʣʝʡ"

ʇʨʦʮʝʩʩ "ʕʤʠʩʩʠʷ 

ʚʝʢʩʝʣʝʡ"

ʇʨʦʮʝʩʩ "ʇʦʩʪʫʧʣʝʥʠʝ 

ʚʝʢʩʝʣʝʡ ʚ ʩʯʝʪ ʦʧʣʘʪʳ 

ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩʣʫʛ"

ʇʨʦʮʝʩʩ "ʇʨʦʜʘʞʘ ʪʦʚʘʨʦʚ, 

ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ, ʦʢʘʟʘʥʠʝ 

ʫʩʣʫʛ"

ʇʨʦʮʝʩʩ "ʇʦʢʫʧʢʘ ʤʘʪʝʨʠʘʣʦʚ, 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʨ. 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ"

ʇʨʦʮʝʩʩ "ʆʧʣʘʪʘ ʚʝʢʩʝʣʝʤ 

ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨ. 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ"

ʇʨʦʮʝʩʩ "ʇʦʣʫʯʝʥʠʝ 

ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʧʦ 

ʚʝʢʩʝʣʶ"

ʇʨʦʮʝʩʩ "ʆʧʣʘʪʘ ʧʦ 

ʩʦʙʩʪʚʝʥʥʦʤʫ ʚʝʢʩʝʣʶ"

 

ɺʝʢʩʝʣʴ

ʝʩʣʠ ʚʳʜʘʥ

ʩʦʙʩʪʚʝʥʥʳʡ

ʚʝʢʩʝʣʴ
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ʈʠʩ. 3. ʊʨʝʙʦʚʘʥʠʷ ʢ ʫʧʨʘʚʣʝʥʠʶ ʜʘʥʥʳʤʠ 

 

 
ʈʠʩ. 4. ʊʨʝʙʦʚʘʥʠʷ ʢ ʫʯʝʪʫ ʜʚʠʞʝʥʠʷ ʚʝʢʩʝʣʝʡ 

 

ɹr ʣʠ ʫʪʚʝʨʞʜʝʥʳ ʵʣʝʤʝʥʪʳ ʧʦʜʩʠʩʪʝʤʳ ʜʚʠʞʝʥʠʷ ʚʝʢʩʝʣʝʡ (ʨʠʩ. 5):  

Å  ɸʢʪ ʧʨʠʸʤʘ ʚʝʢʩʝʣʷ;  

Å  ɸʢʪ ʧʝʨʝʜʘʯʠ ʚʝʢʩʝʣʷ;  

Å  ɼʦʢʫʤʝʥʪ ʝʞʝʤʝʩʷʯʥʦʛʦ ʥʘʯʠʩʣʝʥʠʷ ʧʨʦʮʝʥʪʦʚ ʧʦ ʚʝʢʩʝʣʷʤ;  

Å  ʈʝʝʩʪʨ ʚʝʢʩʝʣʝʡ;  

Å  ɾʫʨʥʘʣ ʧʨʠʸʤʘ-ʧʝʨʝʜʘʯʠ ʚʝʢʩʝʣʝʡ. 

 custom ʋʧʨʘʚʣʝʥʠʝ ʙʣʦʢʦʤ ʫʯʝʪʘ ʚʝʢʩʝʣʝʡ

ʈʝʛʠʩʪʨʘʮʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʠ 

ʚʳʙʳʪʠʷ ʚʝʢʩʝʣʝʡ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʦʪʨʘʞʘʶʱʠʭ 

ʜʚʠʞʝʥʠʝ ʚʝʢʩʝʣʝʡ

ʂʦʥʪʨʦʣʷ ʟʘ ʩʨʦʢʘʤʠ ʛʘʰʝʥʠʷ 

ʚʝʢʩʝʣʝʡ ʠ ʨʘʩʯʝʪʘ ʜʦʭʦʜʘ 

(ʨʘʩʭʦʜʘ) ʧʦ ʚʝʢʩʝʣʷʤ

ʋʧʨʘʚʣʝʥʠʝ ʫʯʝʪʦʤ 

ʜʚʠʞʝʥʠʷ ʚʝʢʩʝʣʝʡ

ɺʳʚʦʜ ʧʝʯʘʪʥʦʡ 

ʬʦʨʤʳ: "ɸʢʪ 

ʧʨʠʝʤʘ ʚʝʢʩʝʣʝʡ"

ɺʳʚʦʜ ʧʝʯʘʪʥʦʡ 

ʬʦʨʤʳ: "ɸʢʪ 

ʧʝʨʝʜʘʯʠ 

ʚʝʢʩʝʣʝʡ"

ʊʨʝʙʦʚʘʥʠʷ ʢ  ʫʯʝʪʫ ʜʚʠʞʝʥʠʷ ʚʝʢʩʝʣʝʡ

ʌʦʨʤʠʨʦʚʘʥʠʝ ʝʞʝʤʝʩʷʯʥʳʭ  

ʥʘʯʠʩʣʝʥʠʡ  ʧʨʦʮʝʥʪʦʚ  ʧʦ  

ʚʝʢʩʝʣʷʤ
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ʈʠʩ. 5. ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ 

 

ʈʝʛʠʩʪʨʘʮʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʚʳʙʳʪʠʷ ʚʝʢʩʝʣʝʡ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʦʢʫʤʝʥʪʦʚ 

ï ñɸʢʪʘ ʧʨʠʸʤʘ ʚʝʢʩʝʣʝʡ ʠ ñɸʢʪʘ ʧʝʨʝʜʘʯʠ ʚʝʢʩʝʣʝʡò. ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʩʪʫʧʘʝʪ 

ʚ ñɾʫʨʥʘʣ ʚʝʢʩʝʣʝʡò, ñɾʫʨʥʘʣ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡò ʠ ʩʧʨʘʚʦʯʥʠʢ ñɺʝʢʩʝʣʷò. 

ɽʞʝʤʝʩʷʯʥʦʝ  ʥʘʯʠʩʣʝʥʠʝ  ʧʨʦʮʝʥʪʦʚ  ʧʦ  ʚʝʢʩʝʣʷʤ  ʧʨʦʠʟʚʦʜʠʪʩʷ  ʩ  ʧʦʤʦʱʴʶ  ʜʦʢʫʤʝʥʪʘ 

ñɿʘʢʨʳʪʠʝ ʚʝʢʩʝʣʝʡò. ʀʥʬʦʨʤʘʮʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚ ʜʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʧʦʩʪʫʧʘʝʪ ʠʟ 

ʩʧʨʘʚʦʯʥʠʢʘ ñ ɺʝʢʩʝʣʷ ò. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʸʪʘ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʚʝʢʩʝʣʷʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʞʫʨʥʘʣʝ ʚʝʢʩʝʣʝʡ. ʈʝʝʩʪʨ ʚʝʢʩʝʣʝʡ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʧʨʘʚʦʯʥʠʢʘ ñ ɺʝʢʩʝʣʷ ò. 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʘʣʠʟʘʮʠʶ ʵʣʝʤʝʥʪʘ ʩʧʨʘʚʦʯʥʠʢ ñɺʝʢʩʝʣʝʡò ʧʦʜʩʠʩʪʝʤʳ ʫʯʝʪʘ 

ʜʚʠʞʝʥʠʷ ʚʝʢʩʝʣʝʡ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʨʠʩ. 6-8). 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥ ʚʠʜ ʩʧʨʘʚʦʯʥʠʢʘ ñɺʝʢʩʝʣʷò ʚ ʢʦʥʬʠʛʫʨʘʪʦʨʝ 1ʉ: 

ʇʨʝʜʧʨʠʷʪʠʝ. 

ʅʘ ʨʠʩʫʥʢʝ 7 ʠʟʦʙʨʘʞʝʥ ʚʠʜ ʩʧʨʘʚʦʯʥʠʢʘ ñɺʝʢʩʝʣʷò ʚ ʨʝʞʠʤʝ 1ʉ: ʇʨʝʜʧʨʠʷʪʠʝ. 

ʅʘ ʨʠʩʫʥʢʝ 8 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʯʘʪʥʘʷ ʬʦʨʤʘ ʩʧʨʘʚʦʯʥʠʢʘ ñɺʝʢʩʝʣʷò. 

ʅʘ ʣʠʩʪʠʥʛʝ 1 ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʢʦʜ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʚʳʚʦʜʘ ʚ ʧʝʯʘʪʴ ʩʧʨʘʚʦʯʥʠʢʘ 

ñɺʝʢʩʝʣʷò. 

 
ʈʠʩ. 6. ʉʧʨʘʚʦʯʥʠʢ ñɺʝʢʩʝʣʷò ʚ ʢʦʥʬʠʛʫʨʘʪʦʨʝ 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 

 



92  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

 
ʈʠʩ. 7. ʉʧʨʘʚʦʯʥʠʢ ñɺʝʢʩʝʣʷò ʚ ʨʝʞʠʤʝ 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 

 
ʈʠʩ. 8. ʇʝʯʘʪʥʘʷ ʬʦʨʤʘ ʩʧʨʘʚʦʯʥʠʢʘ ñɺʝʢʩʝʣʷò 

 

ʇʨʦʮʝʜʫʨʘ ʇʝʯʘʪʴ (ʕʣʝʤʝʥʪ) 

 ʊʘʙɼʦʢ = ʅʦʚʳʡ ʊʘʙʣʠʯʥʳʡɼʦʢʫʤʝʥʪ; 

 ʄʘʢʝʪ = ʉʧʨʘʚʦʯʥʠʢʠ.ɺʝʢʩʝʣʷ.ʇʦʣʫʯʠʪʴʄʘʢʝʪ("ʇʝʯʘʪʴ"); 

 // ɿʘʛʦʣʦʚʦʢ 

 ʆʙʣʘʩʪʴ = ʄʘʢʝʪ.ʇʦʣʫʯʠʪʴʆʙʣʘʩʪʴ("ɿʘʛʦʣʦʚʦʢ"); 

 ʊʘʙɼʦʢ.ɺʳʚʝʩʪʠ(ʆʙʣʘʩʪʴ); 

 // ʐʘʧʢʘ 

 ʆʙʣʘʩʪʴ = ʄʘʢʝʪ.ʇʦʣʫʯʠʪʴʆʙʣʘʩʪʴ("ʐʘʧʢʘ"); 

 ʊʘʙɼʦʢ.ɺʳʚʝʩʪʠ(ʆʙʣʘʩʪʴ); 

 ɺʳʙʦʨʢʘ = ʉʧʨʘʚʦʯʥʠʢʠ.ɺʝʢʩʝʣʷ.ɺʳʙʨʘʪʴʀʝʨʘʨʭʠʯʝʩʢʠ(); 

 ɻʨʫʧʧʘ = ʄʘʢʝʪ.ʇʦʣʫʯʠʪʴʆʙʣʘʩʪʴ("ɻʨʫʧʧʘ"); 

 ʕʣʝʤʝʥʪ = ʄʘʢʝʪ.ʇʦʣʫʯʠʪʴʆʙʣʘʩʪʴ("ʕʣʝʤʝʥʪ"); 

 ʇʦʢʘ ɺʳʙʦʨʢʘ.ʉʣʝʜʫʶʱʠʡ() ʎʠʢʣ 

  ɽʩʣʠ ɺʳʙʦʨʢʘ.ʕʪʦɻʨʫʧʧʘ ʊʦʛʜʘ 

   ɻʨʫʧʧʘ.ʇʘʨʘʤʝʪʨʳ.ɿʘʧʦʣʥʠʪʴ(ɺʳʙʦʨʢʘ); 

   ʊʘʙɼʦʢ.ɺʳʚʝʩʪʠ(ɻʨʫʧʧʘ); 

  ʀʥʘʯʝ 

   ʕʣʝʤʝʥʪ.ʇʘʨʘʤʝʪʨʳ.ɿʘʧʦʣʥʠʪʴ(ɺʳʙʦʨʢʘ); 

   ʊʘʙɼʦʢ.ɺʳʚʝʩʪʠ(ʕʣʝʤʝʥʪ); 

  ʂʦʥʝʮɽʩʣʠ; 

 ʂʦʥʝʮʎʠʢʣʘ; 

 ʊʘʙɼʦʢ.ʆʪʦʙʨʘʞʘʪʴʉʝʪʢʫ = ʃʦʞʴ; 

 ʊʘʙɼʦʢ.ɿʘʱʠʪʘ = ʃʦʞʴ; 

 ʊʘʙɼʦʢ.ʊʦʣʴʢʦʇʨʦʩʤʦʪʨ = ʃʦʞʴ; 

 ʊʘʙɼʦʢ.ʆʪʦʙʨʘʞʘʪʴɿʘʛʦʣʦʚʢʠ = ʃʦʞʴ; 

 ʊʘʙɼʦʢ.ʇʦʢʘʟʘʪʴ(); 
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ʂʦʥʝʮʇʨʦʮʝʜʫʨʳ 

ʃʠʩʪʠʥʛ 1. ʇʨʦʮʝʜʫʨʘ ʚʳʚʦʜʘ ʧʝʯʘʪʥʦʡ ʬʦʨʤʳ ʩʧʨʘʚʦʯʥʠʢʘ ñɺʝʢʩʝʣʷò 

ɿʘʢʣʶʯʝʥʠʝ 

ɼʣʷ ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8.1 ñɹʫʭʛʘʣʪʝʨʠʷ ʧʨʝʜʧʨʠʷʪʠʷò 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʚʥʝʜʨʝʥʘ ʚʢʣʘʜʢʘ ʫʧʨʘʚʣʝʥʠʷ ʚʝʢʩʝʣʷʤʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

1. ʉʧʨʘʚʦʯʥʠʢʠ: ʚʝʢʩʝʣʷ, ʩʦʪʨʫʜʥʠʢʠ, ʢʦʥʪʨʘʛʝʥʪʳ, ʜʦʛʦʚʦʨ, ʦʙʲʝʢʪʳ, ʨʘʩʯʝʪʥʳʝ 

ʩʯʝʪʘ, ʧʦʜʨʘʟʜʝʣʝʥʠʷ; 

2. ɼʦʢʫʤʝʥʪʳ: ʜʦʚʝʨʝʥʥʦʩʪʴ, ʘʢʪ ʧʨʠʝʤʢʠ ʚʝʢʩʝʣʝʡ, ʘʢʪ ʧʝʨʝʜʘʯʠ ʚʝʢʩʝʣʝʡ, ʘʢʪ 
ʨʘʟʥʦʩʪʠ ʧʨʠʝʤʢʠ ʚʝʢʩʝʣʝʡ, ʘʢʪ ʨʘʟʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʚʝʢʩʝʣʝʡ; 

3. ʈʝʝʩʪʨ ʚʝʢʩʝʣʝʡ; 

4. ʇʝʨʝʯʠʩʣʝʥʠʷ: ʚʠʜ ʚʝʢʩʝʣʷ, ʩʪʘʪʫʩ ʜʦʚʝʨʝʥʥʦʩʪʠ, ʪʠʧ ʦʙʲʝʢʪʦʚ, ʤʘʪʝʨʠʘʣ ʩʪʝʥ, 

ʩʪʘʪʫʩ ʦʙʲʝʢʪʘ; 

5. ʆʪʯʝʪ ʦ ʧʨʠʥʷʪʳʭ ʠ ʧʝʨʝʜʘʥʥʳʭ ʚʝʢʩʝʣʷʭ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʫʯʸʪʘ ʜʚʠʞʝʥʠʷ ʚʝʢʩʝʣʝʡ ʦʙʝʩʧʝʯʠʪ: 

¶ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ;  

¶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʫʯʸʪ ʧʨʠʝʤʘ - ʧʝʨʝʜʘʯʠ ʚʝʢʩʝʣʝʡ;  

¶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ  ʦʪʯʝʪʥʳʭ  ʜʦʢʫʤʝʥʪʦʚ,  ʦʪʨʘʞʘʶʱʠʭ  
ʜʚʠʞʝʥʠʝ ʚʝʢʩʝʣʝʡ;  

¶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʨʦʢʘʤʠ ʛʘʰʝʥʠʷ ʚʝʢʩʝʣʝʡ ʠ ʨʘʩʯʝʪʘ ʜʦʭʦʜʘ 
(ʨʘʩʭʦʜʘ) ʧʦ ʚʝʢʩʝʣʷʤ;  

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ;  

¶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʯʘʪʥʦʡ ʬʦʨʤʳ ʜʦʢʫʤʝʥʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʩʠʩʪʝʤʘ ʫʯʝʪʘ ʚʝʢʩʝʣʝʡ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʩʪʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʫʯʝʪ ʜʚʠʞʝʥʠʷ ʚʝʢʩʝʣʝʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʆɸʆ ñʉʂ ñʊʨʝʩʪ ˉ 21ò, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ʋɼʂ 621.45.015 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʄʀʊɸʎʀʆʅʅʆɻʆ ʀ 3D CAD/CAE-ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

ʇʈʀ ɸʅɸʃʀɿɽ ʇʈʀʏʀʅ ʆɹʈʓɺɸ ʃʆʇɸʊʆʂ ʊɺɼ ɻɸɿʆʊʋʈɹʀʅʅʆɻʆ 

ʇʈʀɺʆɼɸ ɸʃ-31ʉʊ ɺ ʕʂʉʇʃʋɸʊɸʎʀʀ  

 

ʂʨʠʚʦʰʝʝʚ ʀ. ɸ., ɸʭʤʝʜʟʷʥʦʚ ɼ. ɸ., ʂʠʰʘʣʦʚ ɸ. ɽ., ʍʠʩʤʘʪʫʣʣʠʥʘ ʅ. ɻ. 

 
ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʘʟʘ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʜʦʙʳʯʠ ʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʦʧʣʠʚʘ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʫʩʣʦʚʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʦʙʲʝʢʪʦʚ. ɻʘʟ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʚʣʝʥ ʧʦʪʨʝʙʠʪʝʣʷʤ ʩʘʤʳʤ ʦʧʪʠʤʘʣʴʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʵʬʬʝʢʪʠʚʥʳʤ ʧʫʪʝʤ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʚʦʟʨʘʩʪʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʩʪʘʚʢʠ. ɺ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ 

ʛʘʟʦʧʝʨʝʢʘʯʠʚʘʶʱʠʝ ʘʛʨʝʛʘʪʳ (ɻʇɸ) ʩ ʛʘʟʦʪʫʨʙʠʥʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. ɻʇɸ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʣʠʥʝʡʥʳʭ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʩʪʘʥʮʠʷʭ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʛʘʟʦʧʨʦʚʦʜʦʚ, ʜʦʞʠʤʥʳʭ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʩʪʘʥʮʠʷʭ ʠ ʩʪʘʥʮʠʡ ʧʦʜʟʝʤʥʳʭ ʭʨʘʥʠʣʠʱ ʛʘʟʘ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʦʙʨʘʪʥʦʡ ʟʘʢʘʯʢʠ ʛʘʟʘ ʚ ʧʣʘʩʪ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʝʨʝʭʦʜʘ ʢ ʘʚʠʘʮʠʦʥʥʳʤ 

ʛʘʟʦʪʫʨʙʠʥʥʳʤ ʜʚʠʛʘʪʝʣʷʤ (ɻʊɼ), ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʜʣʷ ʥʘʟʝʤʥʳʭ ʫʩʣʦʚʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʠʚʦʜʘ ɻʇɸ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʚʝʨʪʠʨʦʚʘʥʥʦʛʦ 

ʘʚʠʘʮʠʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ ʛʘʟʦʪʫʨʙʠʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ɻʇɸ ʷʚʣʷʝʪʩʷ ɸʃ-31ʉʊ, 

ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʛʘʟʦʧʝʨʝʢʘʯʠʚʘʶʱʠʝ ʘʛʨʝʛʘʪʳ ɻʇɸ-ʎ-16/76, ɻʇɸ-ʎ-16ʃ,  

çʅʝʚʘ 16è,  ɻʇɸ-16 çʋʨʘʣè,  ɻʇɸ-16ʈʄ,  ɻʇɸ-16ʈ çʋʬʘè. ɸʃ-31ʉʊ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʥʘ 

ʆɸʆ çʋʬʠʤʩʢʦʝ ʤʦʪʦʨʦʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝè [1] ʩ 1994 ʛ. ʥʘ 

ʦʩʥʦʚʝ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʜʚʫʭʢʦʥʪʫʨʥʦʛʦ ʪʫʨʙʦʨʝʘʢʪʠʚʥʦʛʦ ʘʚʠʘʮʠʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ɸʃ-

31ʌ. ɸʃ-31ʉʊ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʫʭʚʘʣʴʥʳʡ ʦʜʥʦʢʦʥʪʫʨʥʳʡ ɻʊɼ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʣʝʛʢʦʟʘʤʝʥʷʝʤʳʭ ʤʦʜʫʣʝʡ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʠ ʩʚʦʙʦʜʥʦʡ ʪʫʨʙʠʥʳ (ʉʊ). ɸʃ-31ʉʊ ʩʦʩʪʦʠʪ ʠʟ 

ʯʝʪʳʨʝʭʩʪʫʧʝʥʯʘʪʦʛʦ ʦʩʝʚʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʂʅɼ) ʩ15,3*

ʂʅɼ=p , 

ʜʝʚʷʪʠʩʪʫʧʝʥʯʘʪʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʂɺɼ) ʩ71,5*

ʂɺɼ=p , ʢʘʤʝʨʳ 

ʩʛʦʨʘʥʠʷ (ʂʉ) ʢʦʣʴʮʝʚʦʛʦ ʪʠʧʘ, ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʡ ʪʫʨʙʠʥʳ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʊɺɼ), 

ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʡ ʪʫʨʙʠʥʳ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʊʅɼ) ʠ ʉʊ. ɻʇɸ ʥʘ ʙʘʟʝ ʛʘʟʦʪʫʨʙʠʥʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ɸʃ-31ʉʊ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʚʳʩʦʢʘʷ ʤʦʱʥʦʩʪʴ, ʤʘʣʳʝ ʛʘʙʘʨʠʪʳ ʠ 

ʫʜʦʙʩʪʚʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʜʥʘʢʦ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʃ-31ʉʊ ʚ ʩʦʩʪʘʚʝ ɻʇɸ ʥʘ 

ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʩʪʘʥʮʠʠ ʧʦʩʣʝ ʥʘʨʘʙʦʪʢʠ 3000-4000 ʯʘʩʦʚ ʚʦʟʥʠʢʘʝʪ ʜʝʬʝʢʪ çʦʙʨʳʚ ʈʃ 

ʊɺɼè, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʘʚʘʨʠʷʤʠ.  

 

ɸʥʘʣʠʟ  ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ʦʙʨʳʚʘ ʨʘʙʦʯʝʡ ʣʦʧʘʪʢʠ ʊɺɼ ɻʊʇ ɸʃ-31ʉʊ 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʘʚʘʨʠʠ ʧʨʦʠʩʭʦʜʠʣʠ ʧʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʦʧʝʨʘʪʦʨ ʫʚʝʣʠʯʠʚʘʣ ʨʝʞʠʤ ʥʘʛʨʫʞʝʥʠʷ ɻʇɸ. ʆʙʨʳʚ ʈʃ ʊɺɼ ʩʦʧʨʦʚʦʞʜʘʣʩʷ 
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ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   95 

 

ʧʦʪʝʨʝʡ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʧʦʤʧʘʞʝʤ). ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ 

ʧʦʤʧʘʞʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʙʨʦʩ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʂʉ ʠ ʚ ʢʦʞʫʭʝ ʚʦʢʨʫʛ ʞʘʨʦʚʦʡ ʪʨʫʙʳ, ʛʦʨʷʯʠʡ 

ʛʘʟ ʧʦʧʘʜʘʝʪ ʠ ʚ ʂɺɼ ʠ ʚ ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ ʨʘʙʦʯʠʭ ʣʦʧʘʪʦʢ (ʈʃ) ʊɺɼ ʠ ʤʦʞʝʪ 

ʚʳʟʳʚʘʪʴ ʝʝ ʦʙʨʳʚ. ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ɻʊʇ ɸʃ-31ʉʊ ʦʪ ʧʦʤʧʘʞʘ ʚ ɻʇɸ-16 ʋʬʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ, ʧʦ ʩʫʱʝʩʪʚʫ ʢʦʤʘʥʜʫ ʥʘ ʩʙʨʦʩ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʜʘʝʪ ʦʧʝʨʘʪʦʨ (ʩ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʟʘʜʝʨʞʢʦʡ), ʧʦʵʪʦʤʫ ʣʦʧʘʪʢʠ ʩʦʧʣʦʚʦʛʦ ʘʧʧʘʨʘʪʘ (ʉɸ) ʠ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ 

(ʈʂ) ʊɺɼ, ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʘʧʧʘʨʘʪʘ (ʅɸ) ʠ ʈʂ ʂɺɼ ʫʩʧʝʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʦʛʦʨʝʪʴ ʠ 

ʦʧʣʘʚʠʪʴʩʷ. ɿʘʧʠʩʴ ʧʘʨʘʤʝʪʨʦʚ ʚʝʜʝʪʩʷ ʩ ʰʘʛʦʤ ʧʦ ʚʨʝʤʝʥʠ 0,1 ʩ. ʄʦʤʝʥʪ ʥʘʯʘʣʘ ʧʦʤʧʘʞʘ 

ʠ ʤʦʤʝʥʪ ʦʙʨʳʚʘ ʈʃ ʊɺɼ ʤʦʛ ʙʳ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥ ʧʨʠ ʘʥʘʣʠʟʝ çʪʨʝʥʜʦʚè ʧʘʨʘʤʝʪʨʦʚ ʧʦ 

ʨʝʟʢʦʤʫ ʩʢʘʯʢʫ ʧʨʦʠʟʚʦʜʥʳʭ ʚ ʪʨʝʥʜʘʭ ʜʘʚʣʝʥʠʷ, ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨ. ʆʜʥʘʢʦ 

ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʰʘʛʘ ʧʦ ʚʨʝʤʝʥʠ ʧʦ ʪʨʝʥʜʘʤ ʥʝ ʫʜʘʝʪʩʷ ʨʘʩʧʦʟʥʘʪʴ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʨʘʥʴʰʝ 

ï ʧʦʤʧʘʞ ʚ ʢʦʤʧʨʝʩʩʦʨʝ ʠʣʠ ʦʙʨʳʚ ʈʃ ʊɺɼ. ʇʨʠ ʜʝʬʝʢʪʘʮʠʠ ɻʊʇ ʪʘʢʞʝ ʥʝ ʫʜʘʝʪʩʷ 

ʚʳʷʚʠʪʴ ʧʝʨʚʦʧʨʠʯʠʥʫ ʘʚʘʨʠʠ, ʯʪʦ ʠʤʝʥʥʦ ʝʝ ʚʳʟʚʘʣʦ ï ʧʦʤʧʘʞ ʚ ʢʦʤʧʨʝʩʩʦʨʝ ɻʊʇ ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʦʙʨʳʚ ʣʦʧʘʪʢʠ ʊɺɼ, ʣʠʙʦ ʥʘʦʙʦʨʦʪ ï ʩʥʘʯʘʣʘ ʦʙʨʳʚ ʣʦʧʘʪʢʠ ʊɺɼ ʠ ʵʪʦ 

ʧʦʚʣʝʢʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʤʧʘʞʘ. 

ɸʥʘʣʠʟʘ ʭʘʨʘʢʪʝʨʘ ʨʘʟʨʫʰʝʥʠʷ ʊɺɼ ʠ ʣʦʧʘʪʦʢ ʂɺɼ, ʘʥʘʣʠʟ ʟʘʧʠʩʠ ʧʘʨʘʤʝʪʨʦʚ 

ɻʊʇ ʧʨʠ ʦʪʢʘʟʝ, ʘʥʘʣʠʟ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʠʣ ʘʚʪʦʨʘʤ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʦʪʢʘʟʦʚ: 

1) ʥʝ ʩʨʘʙʘʪʳʚʘʥʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʉɸʋ), ʢʦʥʪʨʦʣʷ ʠ 

ʜʠʘʛʥʦʩʪʠʢʠ (ʚ ʯʘʩʪʥʦʩʪʠ, ʩʠʩʪʝʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʤʧʘʞʘ ɻʊʇ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʦʪʩʫʪʩʪʚʫʝʪ). ʇʨʠ ʵʪʦʤ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʛʨʫʟʢʠ ʠ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʘʭ (ʚʝʪʝʨ, ʟʘʛʨʷʟʥʝʥʠʝ ʠʣʠ ʦʙʣʝʜʝʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚʭʦʜʥʦʛʦ ʪʨʘʢʪʘ) 

ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʦʤʧʘʞ ʧʦʩʣʝʜʥʠʭ ʩʪʫʧʝʥʝʡ ʂɺɼ, ʢʦʪʦʨʳʡ ʉɸʋ ʥʝ ʫʩʧʝʚʘʝʪ (ʠ ʥʝ 

ʧʳʪʘʝʪʩʷ) ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʠʣʠ ʣʠʢʚʠʜʠʨʦʚʘʪʴ; 

2) ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʮʠʢʣʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʱʝʝʩʷ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ, ʜʝʡʩʪʚʫʶʱʝʝ 

ʥʘ ʈʂ ʊɺɼ. ʇʨʠ ʵʪʦʤ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʠʩʪʝʢʘʶʱʠʭ ʠʟ ʚʳʭʦʜʥʳʭ ʢʨʦʤʦʢ 

ʣʦʧʘʪʦʢ ʉɸ ʩʪʨʫʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʦʪ ʥʝʜʦʨʘʙʦʪʦʢ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ 

ʈʂ. ɺʦʟʥʠʢʘʶʱʠʝ ʪʝʨʤʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʚʠʪʠʶ ʤʘʣʦʮʠʢʣʦʚʦʡ ʫʩʪʘʣʦʩʪʠ 

ʠ ʦʙʨʳʚʫ ʣʦʧʘʪʢʠ ʚ ʪʝʯʝʥʠʝ ʥʘʟʥʘʯʝʥʥʦʛʦ ʤʝʞʨʝʤʦʥʪʥʦʛʦ ʨʝʩʫʨʩʘ; 

3) ʨʝʞʠʤ ʨʘʙʦʪʳ ɻʊʇ ɸʃ-31ʉʊ ʚ ʩʦʩʪʘʚʝ ɻʇɸ ʥʘ ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʩʪʘʥʮʠʠ ʪʘʢʦʚ, 

ʯʪʦ ʈʃ ʊɺɼ ʥʘʭʦʜʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʟʦʥʝ ʨʝʟʦʥʘʥʩʘ. ɺ ʩʦʩʪʘʚʝ ʩʘʤʦʣʝʪʘ ʉʫ-27 ʨʝʞʠʤʳ 

ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ɸʃ-31ʌ ʨʘʟʣʠʯʥʳ, ʠ ʚ ʦʩʥʦʚʥʦʤ ʈʃ ʊɺɼ ʩʤʝʱʘʝʪʩʷ ʦʪ ʨʝʟʦʥʘʥʩʥʳʭ 

ʯʘʩʪʦʪ; 

4) ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʘʪʝʨʠʘʣʘ ʣʦʧʘʪʢʠ ʈʂ ʊɺɼ ʚʳʜʝʨʞʘʪʴ 

ʥʘʟʥʘʯʝʥʥʳʡ ʤʝʞʨʝʤʦʥʪʥʳʡ ʨʝʩʫʨʩ (ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʝ ʥʘ ʨʝʞʠʤʝ, ʢʦʛʜʘ ʈʃ ʊɺɼ ʚ 

ʨʝʟʦʥʘʥʩʝ). 

 

ɺʦʟʤʦʞʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʬʝʢʪʘ 

çʦʙʨʳʚ ʈʃ ʊɺɼè 

ʈʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʧʨʝʜʣʦʞʝʥʠʝ ï ʠʟʤʝʥʠʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʤʘʪʝʨʠʘʣ ʈʃ ʊɺɼ. 

ʆʜʥʘʢʦ ʵʪʦ ʧʦʪʨʝʙʫʝʪ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʠ ʩʨʝʜʩʪʚ ʥʘ ʅʀʆʂʈ ʠ ʠʩʧʳʪʘʥʠʷ. ʇʦʵʪʦʤʫ, ʧʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʧʨʦʱʝ ʠʟʤʝʥʠʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʉɸ ʊɺɼ. ɺʦ-ʧʝʨʚʳʭ, ʠʟʤʝʥʠʪʴ ʢʘʥʘʣʳ 

ʚʳʜʫʚʘ ʦʭʣʘʞʜʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʠʟ ʉɸ, ʧʦʚʝʨʥʫʚ ʠʭ ʚʥʫʪʨʴ ʢʘʥʘʣʘ ʪʘʢ, ʯʪʦʙʳ ʧʦʩʣʝ 

ʩʤʝʰʝʥʠʷ ʧʦʪʦʢʦʚ, ʠʩʪʝʢʘʶʱʠʡ ʠʟ ʉɸ ʧʦʪʦʢ ʙʳʣ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʳʤ ʧʦ ʩʢʦʨʦʩʪʷʤ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤ. ʀʤʝʥʥʦ ʪʘʢ ʚʳʧʦʣʥʷʶʪʩʷ ʉɸ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʜʣʷ ʟʘʨʫʙʝʞʥʳʭ 

ʩʘʤʦʣʝʪʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʠʟʤʝʥʠʪʴ (ʥʘʧʨʠʤʝʨ, ʫʤʝʥʴʰʠʪʴ) ʯʠʩʣʦ ʣʦʧʘʪʦʢ ʉɸ (ʫʚʝʣʠʯʠʚ ʠʭ 

ʪʦʣʱʠʥʫ ʠ ʢʨʠʚʠʟʥʫ, ʪʘʢ, ʯʪʦʙʳ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʫʛʦʣ ʚʳʭʦʜʘ 

ʧʦʪʦʢʘ ʠʟ ʉɸ ʩʦʭʨʘʥʠʣʩʷ). ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʦʥʠʟʠʪʴ ʯʘʩʪʦʪʫ ʚʦʟʤʫʱʘʶʱʠʭ ʢʦʣʝʙʘʥʠʡ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʈʃ ʊɺɼ ʠ ʩʜʚʠʥʫʪʴ ʠʭ ʨʝʞʠʤ ʦʪ ʨʝʟʦʥʘʥʩʘ.  

 

 

 



96  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

ʄʝʪʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʠ 3D CAD/CAE-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʠʯʠʥ ʦʙʨʳʚʘ ʈʃ ʊɺɼ 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ʘʚʪʦʨʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʠʩʪʝʤ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʉʀʄ) ʠ 3D CAD/CAE-ʩʠʩʪʝʤ ʚʝʜʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʨʘʙʦʪʳ ɻʊʇ ɸʃ-31ʉʊ ʠ ʊɺɼ ʚ ʝʛʦ ʩʦʩʪʘʚʝ.   

ɺ ʯʘʩʪʥʦʩʪʠ ʤʝʪʦʜʦʤ ʪʝʨʤʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʝʜʝʪʩʷ ʧʨʦʚʝʨʢʘ 

ʚʪʦʨʦʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʚʳʰʝ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ï ʦʩʦʙʝʥʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʉɸ ʠ ʈʃ 

ʊɺɼ. ʂʘʢ ʫʞʝ ʩʢʘʟʘʥʦ, ʦʜʥʦʡ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ʦʙʨʳʚʘ ʈʃ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʪʦ, ʯʪʦ ʚ 

ɻʊʇ ɸʃ-31ʉʊ ʦʭʣʘʞʜʝʥʠʝ ʉɸ ʊɺɼ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʜʫʚʦʤ ʦʭʣʘʞʜʘʶʱʝʛʦ ʚʦʟʜʫʭʘ (ʩʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ) ʯʝʨʝʟ ʚʳʭʦʜʥʫʶ ʢʨʦʤʢʫ ʉɸ. ɺ ʷʜʨʝ 

ʧʦʪʦʢʘ, ʠʩʪʝʢʘʶʱʝʛʦ ʠʟ ʉɸ, ʜʚʠʞʝʪʩʷ ʛʘʟ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚ ʮʝʣʦʤ ʧʦʪʦʢ ʠʟ ʉɸ ʚ ʘʙʩʦʣʶʪʥʦʤ ʜʚʠʞʝʥʠʠ ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦ ʩʢʦʨʦʩʪʷʤ ʠ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʥʦ ʚʝʢʪʦʨʳ ʩʢʦʨʦʩʪʝʡ ʧʦʯʪʠ ʧʘʨʘʣʣʝʣʴʥʳ.   

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʫʛʦʣʴʥʠʢʘʤʠ ʩʢʦʨʦʩʪʝʡ ʜʣʷ ʭʦʣʦʜʥʳʭ ʩʪʨʫʡ ʠ ʛʦʨʷʯʝʛʦ ʷʜʨʘ 

ʧʦʪʦʢʘ ʠʟ ʉɸ, ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʧʦʪʦʢ, ʥʘʙʝʛʘʶʱʠʡ ʥʘ ʈʃ ʊɺɼ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ 

ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ ʩʢʦʨʦʩʪʷʤ, ʥʦ ʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ï 

ʛʦʨʷʯʝʝ ʷʜʨʦ ʥʘʙʝʛʘʝʪ ʩ ʥʝʙʦʣʴʰʠʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʫʛʣʦʤ ʘʪʘʢʠ (ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʢʦʨʳʪʦ ʠ 

ʧʝʨʝʜʥʶʶ ʢʨʦʤʢʫ), ʘ ʭʦʣʦʜʥʳʝ ʩʪʨʫʠ ï ʩ ʙʦʣʴʰʠʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʫʛʣʦʤ ʘʪʘʢʠ (ʚ 

ʦʩʥʦʚʥʦʤ ʥʘ ʩʧʠʥʢʫ ʧʨʦʬʠʣʷ). ʕʪʦ ʩʦʟʜʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ, ʮʠʢʣʠʯʝʩʢʠ ʤʝʥʷʶʱʝʝʩʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʈʃ. ʏʘʩʪʦʪʘ ʠ ʘʤʧʣʠʪʫʜʘ ʪʘʢʠʭ ʚʦʟʙʫʞʜʘʶʱʠʭ ʢʦʣʝʙʘʥʠʡ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʢʦʨʳʪʦ, ʧʝʨʝʜʥʶʶ ʢʨʦʤʢʫ ʠ ʩʧʠʥʢʫ ʈʃ ʊɺɼ ʩʦ ʩʪʦʨʦʥʳ ʩʧʠʥʢʠ 

ʜʦʙʘʚʣʷʶʪʩʷ ʢ ʚʳʥʫʞʜʘʶʱʠʤ ʢʦʣʝʙʘʥʠʷʤ ʈʃ ʊɺɼ ʦʪ ʛʘʟʦʚʳʭ ʩʠʣ (ʠʟʛʠʙʘʶʱʠʭ ʠ 

ʢʨʫʪʷʱʠʭ). ʇʨʠ ʵʪʦʤ ʩʦʙʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ ʈʃ ʊɺɼ ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ 

ʥʘʛʨʫʞʝʥʥʦʩʪʠ ʮʝʥʪʨʦʙʝʞʥʳʤʠ ʩʠʣʘʤʠ ʠ ʩʦʩʪʦʷʥʠʷ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠʯʠʥʦʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʜʝʬʝʢʪʘ, ʷʚʣʷʝʪʩʷ ʥʝʜʦʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʈʃ ʊɺɼ. ʂʘʢ ʧʦʢʘʟʘʣʦ ʚʳʧʦʣʥʝʥʥʦʝ 

ʘʚʪʦʨʘʤʠ 3D CAD/CAE-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ çʛʨʝʙʝʰʢʦʚè ʚʠʭʨʝʚʦʡ ʤʘʪʨʠʮʳ 

ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʦʧʘʪʢʠ ʚ ʟʦʥʝ ʥʦʞʢʠ ʠ ʪʨʘʢʪʦʚʦʡ ʧʦʣʢʠ ʊɺɼ ʚ ʨʘʙʦʪʝ 

ʠʩʧʳʪʳʚʘʝʪ ʙʦʣʴʰʠʝ ʪʝʨʤʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ (ʙʦʣʴʰʠʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨ). ʉʥʘʨʫʞʠ 

ʥʘ ʈʃ ʜʝʡʩʪʚʫʶʪ ʙʦʣʴʰʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʧʝʨʚʳʡ çʛʨʝʙʝʰʦʢè 

ʭʦʨʦʰʦ ʦʭʣʘʞʜʘʝʪʩʷ ʚʦʟʜʫʭʦʤ ʠʟ-ʟʘ ʂɺɼ, ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʪʦʥʢʦʤ ʫʯʘʩʪʢʝ ʣʦʧʘʪʢʠ, 

ʚʦʩʧʨʠʥʠʤʘʶʱʝʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ (ʢʦʨʥʝʚʦʝ ʩʝʯʝʥʠʝ) ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʦʡ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʛʨʘʜʠʝʥʪ. ɺ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ɸʃ-31ʌ ʥʘ 

ʩʘʤʦʣʝʪʝ ʉʫ-27 ʈʃ ʚʳʜʝʨʞʠʚʘʝʪ ʥʘʟʥʘʯʝʥʥʳʡ ʨʝʩʫʨʩ (ʧʦʨʷʜʢʘ 1500 ʯʘʩʦʚ). ʇʨʠ ʥʘʟʝʤʥʦʤ 

ʧʨʠʤʝʥʝʥʠʠ, ʭʦʪʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʠ ʩʥʠʞʝʥʳ, ʥʦ ʫʩʪʘʥʦʚʢʘ ʥʘʟʥʘʯʝʥʥʳʡ 

ʨʝʩʫʨʩ ʥʝ ʚʳʜʝʨʞʠʚʘʝʪ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʦʟʤʦʞʥʳʭ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʧʨʠʯʠʥ ʦʪʢʘʟʦʚ ʧʨʦʚʝʜʝʥ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʣʦʧʘʪʢʠ ʊɺɼ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ (ʨʘʟʣʠʯʥʳʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʨʘʟʣʠʯʥʘʷ ʤʦʱʥʦʩʪʴ ʩʚʦʙʦʜʥʦʡ ʪʫʨʙʠʥʳ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦʪʦʢʘ ʥʘ ʚʭʦʜʝ ʚ ʊɺɼ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ɻʊʇ. 

 ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʆɸʆ çʋʄʇʆè [1], 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʜʘʥʥʦʡ ʛʘʟʦʪʫʨʙʠʥʥʦʡ ʫʩʪʘʥʦʚʢʠ (ɻʊʋ) ʚ ʩʠʩʪʝʤʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʉʀʄ) DVIGw (ʨʠʩ.1) [2]. ʇʨʦʠʟʚʝʜʝʥʘ ʝʸ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ 

ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ ʧʨʠ ʩʪʝʥʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʳ ʧʘʨʘʤʝʪʨʳ ʥʘ 

ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʪʫʨʙʠʥʳ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʊɺɼ).  

ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʘ ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ɻʊʋ ʠ ʝʸ ʉɸʋ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʘʚʪʦʨʘʤʠ ʉʀʄ DVIG_Otladka [3], ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʢʣʶʯʝʥʠʝ ʟʘʢʦʥʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʚʭʦʜʝ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʘʛʨʫʟʦʯʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʦʣʫʯʝʥʳ 

ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ (ʨʠʩ. 4 ï 7). ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
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ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠ ʥʘʛʨʫʟʦʯʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʈʝʰʘʪʝʣʶ ʉʀʄ ʟʘʜʘʝʪʩʷ ʟʘʢʦʥ ʨʘʩʯʸʪʘ 

ʧʨʠʚʝʜʸʥʥʳʡ ʚ ʪʘʙʣ. 1. 

 

 
ʈʠʩ. 1. ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʠ ɸʃ-31ʉʊ ʚ ʩʠʩʪʝʤʝ DVIGw, ʛʜʝ  1 ï ʥʘʯʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ; 2 ï ʚʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ɺʋ); 3 ï ʂʅɼ; 4 ï ʂɺɼ; 5, 6, 7 ï ʦʪʙʦʨ ʛʘʟʘ; 8 ï ʂʉ; 9 ï 

ʊɺɼ; 10 ï ʊʅɼ; 11 ï ʉʊ; 12 ï ʠʩʪʦʯʥʠʢ-ʧʦʪʨʝʙʠʪʝʣʴ ʤʦʱʥʦʩʪʠ (ʢʘʯʘʶʱʠʡ ʫʟʝʣ); 13 ï 

ʤʦʜʝʣʴ ʚʳʭʣʦʧʥʦʛʦ ʪʨʘʢʪʘ; 14 ï ʚʳʭʦʜ ʛʘʟʘ; 15 ï ʦʙʱʠʝ ʨʝʟʫʣʴʪʘʪʳ 

 

 

 
ʈʠʩ. 2. ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ɸʃ-31ʉʊ ʩʦʚʤʝʩʪʥʦ ʩ ʵʣʝʤʝʥʪʘʤʠ ʘʚʪʦʤʘʪʠʢʠ ʚ ʉʀʄ 

DVIG_Otladka, ʛʜʝ 1 ï ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ; 2 ï ɺʋ; 3 ï ʂʅɼ; 4 ï ʂɺɼ; 5 ï ʦʪʙʦʨ ʛʘʟʘ; 6 ï 

ʂʉ; 7 ï ʊɺɼ; 8 ï ʊʅɼ; 9, 12 ï ʜʘʪʯʠʢ; 10 ï ʉʊ; 11 ï ʦʛʨʘʥʠʯʠʪʝʣʴ ʧʨʝʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

(ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʡ); 13 ï ʚʳʭʣʦʧʥʘʷ ʰʘʭʪʘ; 14 ï ʦʙʱʠʝ ʨʝʟʫʣʴʪʘʪʳ; 15 ï ʚʳʭʦʜ ʛʘʟʘ; 16 ï 

ʧʦʜʘʯʘ ʪʦʧʣʠʚʘ; 17 ï ʥʘʩʦʩ-ʨʝʛʫʣʷʪʦʨ; 18 ï ʦʛʨʘʥʠʯʠʪʝʣʴ ʧʨʝʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

(ʤʝʭʘʥʠʯʝʩʢʠʡ); 19 ï ʦʪʙʦʨ ʤʦʱʥʦʩʪʠ; 20 ʠʩʪʦʯʥʠʢ-ʧʦʪʨʝʙʠʪʝʣʴ ʤʦʱʥʦʩʪʠ (ʢʘʯʘʶʱʠʡ 

ʫʟʝʣ) 
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ʊʘʙʣʠʮʘ1 

ɿʘʢʦʥ ʨʘʩʯʝʪʘ ʥʘʛʨʫʟʦʯʥʦʡ ʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ɺʘʨʴʠʨʫʝʪʩʷ ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʊʘʙʫʣʠʨʫʝʪʩʷ 
*

ɻʊ  (ʂʉ) 
ʊG =f (ʨʘʙʦʪʘ ʉɸʋ) Ct A45...55H -=  

ʐʘʛ CA10  *

ʂɺɼ
p  (ʂɺɼ) ʊɸ  (ʊɺɼ) 

*

ʂʅɼ
p  (ʂʅɼ) ʊɸ(ʊʅɼ) 

A25...100ʈʋɼ=a  

ʐʘʛ 
A5  

 ɺ
G (ɺʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ) 

ʊɸ(ʉʊ) 

N (ʀʩʪʦʯʥʠʢ-ʧʦʪʨʝʙʠʪʝʣʴ 

ʤʦʱʥʦʩʪʠ) 

ʇʘP 101325ʚʳʭ=  (ɺʳʭʦʜ ʛʘʟʘ) 

ʉʊn
 
(ʀʩʪʦʯʥʠʢ-ʧʦʪʨʝʙʠʪʝʣʴ 
ʤʦʱʥʦʩʪʠ) 

()Nfn =ʉʊ (ʀʩʪʦʯʥʠʢ-
ʧʦʪʨʝʙʠʪʝʣʴ ʤʦʱʥʦʩʪʠ) 

 

 
ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʦʚ ʦʪ ʤʦʱʥʦʩʪʠ ʩʚʦʙʦʜʥʦʡ ʪʫʨʙʠʥʳ ʚ 

ʩʪʘʥʜʘʨʪʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʷʭ 

 
ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʴ ʤʦʱʥʦʩʪʠ ʉʊ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʚʭʦʜʝ ʅʊ   

ʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ɻʇɸ 
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ʈʠʩ. 6. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ  
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ʈʠʩ. 7. ɿʘʚʠʩʠʤʦʩʪʴ ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ ʚ ʊɺɼ  

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʚʭʦʜʝ ʅʊ  ʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ɻʇɸ 

 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ɻʊʇ ɸʃ-31ʉʊ ʚ ʉʀʄ DVIGw ʠ 

DVIG_OTLADKA  ʧʨʦʠʟʚʝʜʝʥʦ 3D CAD/CAE-ʤʦʜʝʣʠʨʦʚʘʥʠʝ  ʩʦʚʤʝʱʝʥʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ 

ʵʣʝʤʝʥʪʘ ʈʃ ʊɺɼ (ʜʣʷ ʯʘʩʪʠ ʧʝʨʘ ʣʦʧʘʪʢʠ ʥʘ ʫʯʘʩʪʢʝ 1/3 ʦʪ ʢʦʨʥʝʚʦʛʦ ʩʝʯʝʥʠʷ) ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʜʣʷ ʪʝʨʤʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ANSYS CFX. ɼʣʷ 

ʵʪʦʛʦ ʚ CAD ʩʠʩʪʝʤʝ NX 8.0 ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʪʨʸʭʤʝʨʥʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ CAD-ʤʦʜʝʣʴ 

ʧʝʨʘ, ʭʚʦʩʪʦʚʠʢʘ ʈʃ ʊɺɼ, ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ (ʚʥʫʪʨʝʥʥʠʝ ʧʦʣʦʩʪʠ) (ʨʠʩ. 8, 9).  
 

 
ʈʠʩ. 8. ʈʘʙʦʯʘʷ ʣʦʧʘʪʢʘ 

ʊɺɼ ɸʃ-31ʉʊ 

  
ʈʠʩ. 9. ʉʪʘʪʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ʨʘʙʦʯʝʡ ʣʦʧʘʪʢʠ 

ʊɺɼ ɸʃ-31ʉʊ 
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ʈʘʩʯʸʪʳ ʚ CFX ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʘʩʯʸʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʪʝʢʘʥʠʷ ʨʘʙʦʯʝʡ 

ʣʦʧʘʪʢʠ ʊɺɼ ʥʘ ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʚʭʦʜʝ 

ʚ ʜʚʠʛʘʪʝʣʴ. ɺ ʨʘʩʯʸʪʝ ʤʦʜʝʣʠʨʫʝʪʩʷ ʪʝʯʝʥʠʝ ʚʦʟʜʫʭʘ ʠʟ-ʟʘ ʢʦʤʧʨʝʩʩʦʨʘ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʧʦʣʦʩʪʷʤ, ʝʛʦ ʚʳʭʦʜ ʠʟ ʣʦʧʘʪʢʠ ʠ ʨʘʩʯʸʪ ʪʝʧʣʦʦʙʤʝʥʘ ʚ ʣʦʧʘʪʢʝ 

(ʪʝʧʣʦʦʪʜʘʯʘ ʦʪ ʥʘʨʫʞʥʦʛʦ ʧʦʪʦʢʘ ʛʘʟʘ ʢ ʧʝʨʫ ʣʦʧʘʪʢʠ, ʪʝʧʣʦʦʪʜʘʯʘ ʦʪ ʣʦʧʘʪʢʠ ʢ 

ʦʭʣʘʞʜʘʶʱʝʤʫ ʚʦʟʜʫʭʫ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʯʝʨʝʟ ʤʘʪʝʨʠʘʣ ʣʦʧʘʪʢʠ). 

ʅʘ ʨʠʩ. 10 ï 12 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

ʢʦʤʧʣʝʢʩʝ ANSYS CFX. 
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ʈʠʩ. 12. ʊʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʣʦʧʘʪʢʠ  

ʩʦ ʩʪʦʨʦʥʳ ʢʦʨʳʪʘ 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ. ɼʘʣʝʝ ʘʚʪʦʨʳ ʧʣʘʥʠʨʫʶʪ 

ʫʯʝʩʪʴ ʥʝʨʘʚʥʦʤʝʨʥʫʶ, ʥʝʩʪʘʮʠʦʥʘʨʥʫʶ ʢʘʨʪʠʥʫ ʥʘʪʝʢʘʥʠʷ ʥʘ ʈʃ ʊɺɼ ʚʥʝʰʥʝʛʦ ʧʦʪʦʢʘ, 

ʧʨʠ ʵʪʦʤ ʧʝʨʦ ʣʦʧʘʪʢʠ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʮʝʣʠʢʦʤ, ʟʘʪʝʤ ʙʫʜʝʪ  ʨʘʩʩʤʦʪʨʝʥʦ 

ʮʠʢʣʠʯʝʩʢʠ ʤʝʥʷʶʱʝʝʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʪʝʧʣʦʚʦʝ ʠ ʅɼʉ (ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ) ʧʝʨʘ ʠ ʈʃ ʊɺɼ ʚ ʮʝʣʦʤ.  

 

ɺʳʚʦʜʳ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʥʝʩʢʦʣʴʢʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ʦʙʨʳʚʘ ʨʘʙʦʯʠʭ 

ʣʦʧʘʪʦʢ ʊɺɼ ɻʇɸ ʥʘ ʙʘʟʝ ɸʃ-31ʉʊ. ʇʨʦʚʝʜʝʥʦ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʪʝʨʤʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ɻʊʇ. ʆʧʨʝʜʝʣʝʥʳ 

ʧʘʨʘʤʝʪʨʳ ʧʦʪʦʢʘ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʠʟ ʊɺɼ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʸʥʥʦʛʦ ʪʝʨʤʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʙʦʣʴʰʠʝ ʛʨʘʜʠʝʥʪʳ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʙʦʯʝʡ 

ʣʦʧʘʪʢʠ ʫ ʢʦʨʥʷ. 

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʦʮʝʥʢʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʘʚʪʦʨʘʤʠ ʚʝʜʝʪʩʷ  ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʫʯʸʪʦʤ ʩʦʧʣʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʩʦʛʣʘʰʝʥʠʝ 14.B37.21.0142. 
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ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʩʦʚʤʝʩʪʥʦ ʩ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ // 
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ɺʚʝʜʝʥʠʝ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʦʧʘʪʦʯʥʳʭ ʤʘʰʠʥ ʜʘʶʪ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʠʣʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʬʦʨʤʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʵʪʠʭ ʤʘʰʠʥ (ʥʘʧʨʠʤʝʨ, ʂʇɼ, ʩʪʝʧʝʥʠ ʧʦʚʳʰʝʥʠʷ ʠʣʠ 

ʧʦʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʦʨʘ ʠ ʪ.ʜ.) ʦʪ ʨʝʞʠʤʘ ʠʭ ʨʘʙʦʪʳ, ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ 

ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʘʟʘ. 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʨʝʩʩʦʨʦʚ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʛʨʘʥʠʮʳ 

ʥʝʫʩʪʦʡʯʠʚʳʭ ʨʝʞʠʤʦʚ. ʆʥʘ ʦʙʳʯʥʦ ʥʘʥʦʩʠʪʩʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʦʙʣʘʩʪʴ 

ʟʥʘʯʝʥʠʡ “̋ᶻ ʠ –̋ᶻ ʧʨʠ ʢʦʪʦʨʳʭ ʢʦʤʧʨʝʩʩʦʨ ʨʘʙʦʪʘʝʪ ʫʩʪʦʡʯʠʚʦ. 

ʇʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʨʝʩʩʦʨʦʚ 

ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʩʩʯʠʪʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʩʝʚʦʡ ʩʪʫʧʝʥʠ ʚ ʜʠʘʧʘʟʦʥʘʭ ʫʩʪʦʡʯʠʚʦʡ ʠ 

ʥʝʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ. ʆʮʝʥʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ ʨʘʩʯʝʪʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʅʝʫʩʪʦʡʯʠʚʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʢʦʤʧʨʝʩʩʦʨʘ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʚʠʜʝ ʢʦʣʝʙʘʥʠʡ 

ʜʘʚʣʝʥʠʡ ʠʣʠ ʚ ʚʠʜʝ ʩʢʘʯʢʦʦʙʨʘʟʥʦʛʦ ʠʟʤʝʥʝʥʠʷ (ʦʙʨʳʚʘ) ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ. ɺ ʩʠʩʪʝʤʝ 

ʛʘʟʦʪʫʨʙʠʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʵʪʦ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʘ ʠʤʝʥʥʦ: 

1 ʚ ʨʝʟʢʦʤ ʧʘʜʝʥʠʠ ʜʘʚʣʝʥʠʷ ʟʘ ʢʦʤʧʨʝʩʩʦʨʦʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʦʙʦʛʘʱʝʥʠʶ 
ʛʦʨʶʯʝʡ ʩʤʝʩʠ, ʧʘʜʝʥʠʶ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʠʣʠ ʚʳʢʣʶʯʝʥʠʶ ʜʚʠʛʘʪʝʣʷ; 

2 ʚ çʟʘʚʠʩʘʥʠʠè ʜʚʠʛʘʪʝʣʷ, ʪ.ʝ. ʚ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʠʪʴ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʠʟ-

ʟʘ ʨʦʩʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʘ; 

3 ʚ ʧʦʷʚʣʝʥʠʠ ʩʠʣʴʥʳʭ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ, ʚʳʟʳʚʘʶʱʠʭ 
ʚʠʙʨʘʮʠʶ ʚʩʝʛʦ ʜʚʠʛʘʪʝʣʷ ʠ ʩʜʫʚʘʥʠʠ ʧʣʘʤʝʥʠ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ. 

ʈʘʙʦʪʘ ʢʦʤʧʨʝʩʩʦʨʘ ʚ ʦʙʣʘʩʪʠ ʥʝʫʩʪʦʡʯʠʚʳʭ ʨʝʞʠʤʘʭ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʠʙʨʘʮʠʷʤʠ ʣʦʧʘʪʦʢ, ʠʥʦʛʜʘ ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʠʭ ʧʦʣʦʤʢʘʤ. 

ʇʦʣʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʨʝʩʩʦʨʘ ʚ ʦʙʣʘʩʪʠ ʥʝʫʩʪʦʡʯʠʚʳʭ ʨʝʞʠʤʘʭ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʫʩʪʦʡʯʠʚʦʡ 

ʨʘʙʦʪʳ ʢʦʤʧʨʝʩʩʦʨʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʜʚʘ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʨʝʩʩʦʨʦʚ: 

1. ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʨʝʩʩʦʨʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 
ʂʦʤʠʩʩʘʨʦʚʘ ɻ. ɸ., ʄʠʢʠʨʪʠʯʘʥ ɺ. ʄ., ʍʘʡʪ ʄ. ɺ.; 

2. ʤʝʪʦʜ ʦʙʦʙʱʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʃ. ɽ. 
ʆʣʴʰʪʝʡʥʘ. 

ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ 1, ʠʟʣʦʞʝʥʥʦʛʦ ʚ [1], ʣʝʞʘʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʫʧʝʥʝʡ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʙʦʙʱʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʆʙʦʙʱʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʜʝʣʴʥʳʭ ʩʪʫʧʝʥʝʡ 

ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʠ ʧʫʪʝʤ ʠʭ ʩʣʦʞʝʥʠʷ ʚʳʯʠʩʣʷʪʴ ʩʫʤʤʘʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ. 

ʇʨʠ ʦʙʦʙʱʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʫʧʝʥʝʡ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʷʣʠʩʴ ʥʘ 

ʨʷʜ ʫʯʘʩʪʢʦʚ (ʨʠʩ.1). ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ʥʘ ʨʠʩʫʥʢʝ 1ʦʪʣʦʞʝʥʘ ʚʝʣʠʯʠʥʘ ɜ, ʨʘʚʥʘʷ ʦʪʥʦʰʝʥʠʶ 

ʜʘʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩʭʦʜʘ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ. ʇʦʜ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʩʭʦʜʘ ʧʦʥʠʤʘʝʪʩʷ 

ʦʪʥʦʰʝʥʠʝ ʦʩʝʚʦʡ ʩʢʦʨʦʩʪʠ ʢ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʥʘʙʝʛʘʥʠʷ ʧʦʪʦʢʘ. ɺʝʣʠʯʠʥʘ ɜ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʤʝʱʝʥʠʝ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʪʫʧʝʥʝʡ ʧʦ ʨʘʩʭʦʜʫ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʧʪʠʤʘʣʴʥʦʛʦ [1]. 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   105 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʫʧʝʥʠ ʥʘ ʫʯʘʩʪʢʠ: 

’̜̒̑̃ ï ʥʘ ʛʨʘʥʠʮʝ ʩʨʳʚʘ ʧʦʪʦʢʘ ʚ ʈʂ; ’, ï ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʘʜʠʘʙʘʪʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ Ὄ́ ,̅ 

ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʘʜʠʘʙʘʪʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ ʢ ʢʚʘʜʨʘʪʫ ʦʢʨʫʞʥʦʡ 

ʩʢʦʨʦʩʪʠ; ’,, ï ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ ὌὝ, ʧʦʜ ʧʦ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ 

ʦʪʥʦʰʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ ʢ ʢʚʘʜʨʘʪʫ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ; ’̋  ̑ï ʧʨʠ ʧʦʷʚʣʝʥʠʠ 

ʢʨʠʪʠʯʝʩʢʠʭ ʩʢʦʨʦʩʪʝʡ ʥʘ ʧʨʦʬʠʣʷʭ ʣʦʧʘʪʦʢ: ’άὥὼ ï ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʚ ʈʂ 

 

ɺ ʩʪʘʪʴʝ [2] ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʘʭ [3, 4], ʠʟʣʘʛʘʝʪʩʷ ʤʝʪʦʜ 2. 

ɺ  ʎʀɸʄ ʠʤ. ʇ. ʀ. ɹʘʨʘʥʦʚʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʃ. ɽ. ʆʣʴʰʪʝʡʥʘ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ 

2. ɼʘʥʥʳʡ ʤʝʪʦʜ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʘʨʘʤʝʪʨʘʭ ʣʦʧʘʪʦʯʥʳʭ ʚʝʥʮʦʚ ʥʘ ʩʨʝʜʥʝʤ ʨʘʜʠʫʩʝ ʠ ʥʝ 

ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʦʪʦʢʘ ʚ ʣʦʧʘʪʦʯʥʦʤ ʚʝʥʮʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʫʩʘʭ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʧʦʪʦʢʘ ʧʦ ʚʳʩʦʪʝ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ. 

ʆʙʦʙʱʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʫʧʝʥʝʡ ʧʦʣʫʯʝʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʜʝʣʴʥʳʭ ʩʪʫʧʝʥʝʡ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʪʫʧʝʥʠ ʢʦʤʧʨʝʩʩʦʨʘ. ʆʙʦʙʱʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʪʫʧʝʥʝʡ ʧʦʣʫʯʝʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʜʝʣʴʥʳʭ ʩʪʫʧʝʥʝʡ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʪʫʧʝʥʠ ʢʦʤʧʨʝʩʩʦʨʘ. ɺʳʩʦʢʫʶ ʘʜʝʢʚʘʪʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʙʦʙʱʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʫʧʝʥʝʡ ʩ ʨʘʟʣʠʯʥʦʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʞʝʥʥʦʩʪʴʶ ʚ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʧʨʠʚʝʜʝʥʥʳʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ. [2]. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʪʨʝʫʛʦʣʴʥʠʢ ʩʢʦʨʦʩʪʝʡ ʵʣʝʤʝʥʪʘʨʥʦʡ ʩʪʫʧʝʥʠ, ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ 

ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ ʩʪʫʧʝʥʠ ʚ ʨʘʩʯʝʪʥʦʡ ʪʦʯʢʝ ʥʘʧʦʨʥʦʡ 

ʚʝʪʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

    ὌὝ0 = 1 ὧӶὥ0ϽὧὸὫ‌1 + ὧὸὫ‍2 .                                        (1) 

ʇʨʠʥʠʤʘʷ, ʯʪʦ ʫʛʣʳ ‌1 (ʚʭʦʜʘ ʧʦʪʦʢʘ ʚ ʈʂ ʚ ʘʙʩʦʣʶʪʥʦʤ ʜʚʠʞʝʥʠʠ) ʠ ‍2 (ʚʳʭʦʜʘ  

ʧʦʪʦʢʘ ʠʟ ʈʂ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ) ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʢʘʢ ʜʣʷ ʨʘʩʯʝʪʥʦʛʦ, ʪʘʢ 

ʠ ʜʣʷ ʥʝʨʘʩʯʝʪʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʪʫʧʝʥʠ ʢʦʤʧʨʝʩʩʦʨʘ (ʜʦ ʩʨʳʚʘ ʧʦʪʦʢʘ ʩʦ ʩʧʠʥʢʠ ʠʣʠ 

ʢʦʨʳʪʘ ʣʦʧʘʪʢʠ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ ʫʛʣʘ ʘʪʘʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʯʝʪʥʦʡ 

ʚʝʣʠʯʠʥʳ), ʪʦ ʜʣʷ ʥʝʨʘʩʯʝʪʥʦʛʦ ʨʝʞʠʤʘ ʫʨʘʚʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ 

ʧʨʠʤʝʪ ʚʠʜ: 

        ὌὝ= 1 ὧӶὥ0ϽὧὸὫ‌1 + ὧὸὫ‍2 .                                       (2) 

 

 



106  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

ʄʦʞʥʦ ʩʚʷʟʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ, ʘʜʠʘʙʘʪʠʯʝʩʢʠʡ ʥʘʧʦʨ ʠ ʂʇɼ ʩʪʫʧʝʥʠ ʩ ʧʦʤʦʱʴʶ 

ʫʨʘʚʥʝʥʠʷ: 

ὌὝ

ὌὝ0

ḙ
ὌϽ–̋0

ᶻ

Ὄ0Ͻ–̋z
. 

(3) 

ʆʙʦʙʱʘʷ ʫʨʘʚʥʝʥʠʷ (2 ï 3), ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʚʘ ʙʝʟʨʘʟʤʝʨʥʳʭ ʢʦʤʧʣʝʢʩʘ, 

ʟʘʚʠʩʷʱʠʭ ʦʪ ʢʠʥʝʤʘʪʠʢʠ ʧʦʪʦʢʘ. 

ὑ1 =
˚

–̋z

ὧӶὥ
ὧӶὥ0
Ͻ
Ὄ0

–̋0
ᶻ , 

(4) 

ὑ2 = ˚ Ὄ0Ͻ
ὧӶὥ
ὧӶὥ0

. 

(5) 

ʂʦʤʧʣʝʢʩʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ὑ1 = Ὢ(
ὧӶὥ
ὧӶὥ0

,ὓό)  ʠ ὑ2 = Ὢ(
ὧӶὥ
ὧӶὥ0

,ὓό) ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʦʙʦʙʱʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʫʧʝʥʠ ʢʦʤʧʨʝʩʩʦʨʘ. ʄʝʪʦʜ ʆʣʴʰʪʝʡʥʘ, 

ʠʩʧʦʣʴʟʫʶʱʠʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʪʫʧʝʥʠ 

ʢʦʤʧʨʝʩʩʦʨʘ ʥʘ ʥʝʨʘʩʯʝʪʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ [3]. 

ʊʘʢ ʞʝ ʚ ʨʘʙʦʪʝ [2] ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʨʘʩʰʠʨʝʥʠʷ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʤʝʪʦʜʘ ʆʣʴʰʪʝʡʥʘ ʜʣʷ ʨʘʩʯʝʪʘ ʦʙʦʙʱʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʫʧʝʥʝʡ ʦʩʝʚʳʭ 

ʢʦʤʧʨʝʩʩʦʨʦʚ. ʇʦʣʫʯʝʥʳ ʜʚʝ ʦʙʦʙʱʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʫʧʝʥʠ ʢʦʤʧʨʝʩʩʦʨʘ ʚ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʠʩʝʣ ʄʘʭʘ ὓό= 0,4ȣ1,27 ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ὑ1,  ὑ2. 

 

ʈʝʟʫʣʴʪʘʪʳ 

ʇʦ ʠʟʚʝʩʪʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʩʪʨʦʠʣʘʩʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʫʧʝʥʠ 

ʢʦʤʧʨʝʩʩʦʨʘ ʠ ʥʘ ʥʝʝ ʥʘʢʣʘʜʳʚʘʣʘʩʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʤʝʪʦʜʫ, 

ʠʟʣʦʞʝʥʥʦʤʫ ʚ [1] (ʨʠʩʫʥʦʢ 2). ʇʨʠ ʨʘʩʯʝʪʝ ʥʘʧʦʨʥʳʭ ʚʝʪʚʝʡ ʥʝ ʫʜʘʣʦʩʴ ʨʘʩʩʯʠʪʘʪʴ ʚʝʪʚʴ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʨʘʚʥʦʡ 100%, ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ 

ʄʘʭʘ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ ὓ1̒ 0̑
1,25 ʘ ʧʨʠ ʨʘʩʯʝʪʝ ʧʦʣʫʯʝʥʦ 

ʟʥʘʯʝʥʠʝ 1,34. 

 
ʈʠʩ. 2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ ʨʘʩʯʝʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʫʧʝʥʠ ʢʦʤʧʨʝʩʩʦʨʘ (ʤʝʪʦʜ 1) 

 

ɸʥʘʣʦʛʠʯʥʦ, ʩʪʨʦʠʣʘʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʫʧʝʥʠ ʢʦʤʧʨʝʩʩʦʨʘ ʠ 

ʥʘ ʥʝʝ ʥʘʢʣʘʜʳʚʘʣʘʩʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʤʝʪʦʜʫ, ʠʟʣʦʞʝʥʥʦʤʫ ʚ [2-4]                

(ʨʠʩ. 3). 



ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   107 

 

 
ʈʠʩ. 3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ ʨʘʩʯʝʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʫʧʝʥʠ ʢʦʧʤʨʝʩʩʦʨʘ (ʤʝʪʦʜ 2) 

 

ɺ ʪʘʙʣʠʮʝ 1, 2 ʧʨʠʚʝʜʝʥʳ ʩʨʘʚʥʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ ʨʘʩʯʝʪʥʦʛʦ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʳʰʝʥʠʷ 

ʜʘʚʣʝʥʠʷ ʚ ʢʦʤʧʨʝʩʩʦʨʝ. 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʝʡ (ʤʝʪʦʜ 1) 

ὲ 0,6 0,7 0,9 

Ὃmax ,̞ ʢʛ/ʩ __ __ 18,88 

Ὃmax ,̑ ʢʛ/ʩ __ __ 19,23 

 Ὃάὥὼ, % __ __ 1,85‏

“̋  max ̞
ᶻ  1,152 1,224 1,468 

“̋  max ̑
ᶻ  1,162 1,257 1,4398 

άὥὼ ̋“‏
ᶻ , % 0,86 2,69 1,92 

 

ʊʘʙʣʠʮʘ 2 

ʉʨʘʚʥʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʝʡ (ʤʝʪʦʜ 2) 

ὲ 0,6 0,7 0,9 1,0 

Ὃmax ,̞ ʢʛ/ʩ __ __ 18,88 20,078 

Ὃmax ,̑ ʢʛ/ʩ __ __ 19,23 20,42 

 Ὃάὥὼ, % __ __ 1,85 1,7‏

“̋  max ̞
ᶻ  1,152 1,224 1,468 1,657 

“̋  max ̑
ᶻ  1,16 1,242 1,479 1,64 

άὥὼ ̋“‏
ᶻ ,  % 0,7 1,47 0,75 1,026 

 

ɺʓɺʆɼʓ 

ʈʘʩʩʤʦʪʨʝʥʳ ʠ ʠʟʫʯʝʥʳ ʜʚʘ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʫʧʝʥʠ. ʇʨʦʚʝʜʝʥ 

ʨʘʩʯʝʪ ʠ ʩʨʘʚʥʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʧʦ ʧʘʨʘʤʝʪʨʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʢʦʤʧʨʝʩʩʦʨʝ. ʇʦʛʨʝʰʥʦʩʪʴ ʧʦ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʨʘʩʭʦʜʫ (ʤʝʪʦʜʳ 1, 2) ʥʝ ʧʨʝʚʳʰʘʝʪ 3%, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʘʜʝʢʚʘʪʥʦʩʪʴ 

ʨʘʩʯʝʪʘ ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʇʦʛʨʝʰʥʦʩʪʴ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʳʰʝʥʠʷ 

ʜʘʚʣʝʥʠʷ ʚ  ʢʦʤʧʨʝʩʩʦʨʝ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʤʝʪʦʜʦʤ 1, ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʤʝʪʦʜʦʤ 2. 

ʄʝʪʦʜ 1 ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʧʘʨʘʤʝʪʨʫ ʯʠʩʣʘ ʄʘʭʘ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʰʠʨʝʥʠʷ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ 1. 



108  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ     ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ     ˉ 1 (6). ʌʝʚʨʘʣʴ, 2013 ʛ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʩʦʛʣʘʰʝʥʠʝ 14.B37.21.1554 
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ʆɹ ɸɺʊʆʈɸʍ 

 

 

ʄʠʭʘʡʣʦʚʘ ɸʣʝʢʩʘʥʜʨʘ ɹʦʨʠʩʦʚʥʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥ. ʥʘʫʢ ʧʦ 

ʪʝʧʣʦʚʳʤ, ʵʣʝʢʪʨʦʨʘʢʝʪʥʳʤ ʜʚʠʛʘʪʝʣʷʤ ʠ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʘʤ ʃɸ 

(ʋɻɸʊʋ, 2011), ʜʠʧʣ. ʠʥʞ. ʧʦ ʘʚʠʘʮʠʦʥʥʳʤ ʜʚʠʛʘʪʝʣʷʤ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʫʩʪʘʥʦʚʢʘʤ  (ʋɻɸʊʋ, 2008). ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʮʝʩʩʦʚ ʚ ʢʦʤʧʨʝʩʩʦʨʘʭ ʘʚʠʘʮʠʦʥʥʳʭ ɻʊɼ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʠ 3D-CAD/CAE ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 

e-mail: alexandra11112007@yandex.ru 

 
 

 

 

ɹʘʢʠʨʦʚʘ ɿʠʣʷ ʅʫʨʠʤʘʥʦʚʥʘ, ʜʠʧʣ. ʙʘʢ. ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʘʚʠʘ- ʠ ʨʘʢʝʪʦʩʪʨʦʝʥʠʝ  (ʋɻɸʊʋ, 2012). ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʧʨʦʮʝʩʩʦʚ ʚ ʢʦʤʧʨʝʩʩʦʨʘʭ ʘʚʠʘʮʠʦʥʥʳʭ ɻʊɼ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 3D-CAD/CAE ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 

e-mail: bakirova-zilja@rambler.ru 

ʋɼʂ 621.45.032 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ɺʍʆɼʅʆɻʆ ʊʈɸʂʊɸ 

ʕʅɽʈɻʆʋʉʊɸʅʆɺʂʀ 

 

ʂʨʠʚʦʰʝʝʚ ʀ. ɸ., ʐʘʙʝʣʴʥʠʢ ʖ. ɸ., ʂʠʰʘʣʦʚ ɸ. ɽ., ʇʦʣʝʞʘʝʚ ʅ. ʀ. 

 
 ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʚʠʘʮʠʦʥʥʳʝ ʛʘʟʦʪʫʨʙʠʥʥʳʝ ʜʚʠʛʘʪʝʣʠ, ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ 

ʜʣʷ ʧʨʠʚʦʜʘ ʛʘʟʦʧʝʨʝʢʘʯʠʚʘʶʱʠʭ ʘʛʨʝʛʘʪʦʚ, ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʦʚ, ʛʘʟʦʩʪʨʫʡʥʳʭ 

ʫʩʪʘʥʦʚʦʢ, ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʦʯʠʩʪʢʠ ʢʘʨʴʝʨʦʚ, ʩʥʝʛʦʦʯʠʩʪʠʪʝʣʝʡ ʠ ʪ.ʜ. ʆʧʳʪ ʩʦʟʜʘʥʠʷ 
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ʧʨʠʚʦʜʥʳʭ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʫʩʪʘʥʦʚʦʢ (ɻʊʋ) ʥʘ ʙʘʟʝ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʪʘʢʠʭ, 

ʥʘʧʨʠʤʝʨ, ʢʘʢ ʅʂ-I2ʉʊ, ʅʂ-16ʉʊ, ʅʂ-36CT, ʅʂ-37, ʅʂ-38CT, ɸʃ-31ʉʊ, ɻʊʋ-12ʇ,       -

16ʇ, -25ʇ ʧʦʢʘʟʘʣ ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɻʊʋ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [1].  

ʆʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ 

ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ, ʷʚʣʷʝʪʩʷ ʚʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʭʦʜʥʫʶ 

ʰʘʭʪʫ ʩ ʩʠʩʪʝʤʘʤʠ ʰʫʤʦʛʣʫʰʝʥʠʷ, ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʠ ʧʨʦʪʠʚʦʦʙʣʝʜʝʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʇʝʨʝʜ ʧʦʜʘʯʝʡ ʚʦʟʜʫʭʘ ʚ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʫ (ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ) ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʝʛʦ 

ʧʦʚʦʨʦʪ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦʤ ʨʘʩʩʪʦʷʥʠʠ ʩ ʚʦʟʤʦʞʥʦ ʤʝʥʴʰʠʤʠ ʧʦʪʝʨʷʤʠ. 

ɺʭʦʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ:  

- ʚʦʟʤʦʞʥʦ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʭʨʘʥʝʥʠʷ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ; 

- ʜʦʩʪʘʪʦʯʥʫʶ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʪʦʢʘ ʥʘ ʚʭʦʜʝ ʚ ʢʦʤʧʨʝʩʩʦʨ; 

- ʫʩʪʦʡʯʠʚʫʶ ʠ ʥʘʜʝʞʥʫʶ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ʚʦ ʚʩʝʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʠ ʥʘ ʚʩʝʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ. 

 

 ɺʭʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ʚʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ) 

 ɼʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʪʠʧʦʚ 

ʚʭʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ɺʋ) ʷʚʣʷʝʪʩʷ ʢʦʣʴʮʝʚʦʡ ʢʦʣʣʝʢʪʦʨ (ʨʠʩ. 1) [2]. ʇʝʨʚʦʩʪʝʧʝʥʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʭʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ: 

*

ʚʭ

*

ʚʳʭ*

ʈ

ʈ
=s ,                                                 (1) 

ʛʜʝ *
ʚʭʈ  ʠ *

ʚʳʭʈ  ʧʦʣʥʳʝ ʘʙʩʦʣʶʪʥʳʝ ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʠʟ ʚʭʦʜʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʚʘʞʥʦ ʟʥʘʪʴ ʠʟʤʝʥʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ ɺʋ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ, ʪ.ʝ. ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʜʘ ( )ʚʭ
* ls f= . ʅʘ ʩʪʘʜʠʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʥʘʥʠʝ ʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ  ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʦʪʜʝʣʴʥʳʭ ʫʟʣʦʚ ʠ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ʚ ʮʝʣʦʤ, ʜʣʷ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ɻʊʋ [3]. 

ʀʩʩʣʝʜʦʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɺʋ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʡ ʤʝʪʦʜ, ʥʦ ʜʣʷ ʥʝʛʦ ʥʝʦʙʭʦʜʠʤʦ: 

ʥʘʣʠʯʠʝ ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ɺʋ ʠʣʠ ʝʛʦ ʫʤʝʥʴʰʝʥʥʦʡ ʤʦʜʝʣʠ, ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ, ʩʧʝʮʠʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʩʪʝʥʜʳ, ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʟʘʤʝʨʘ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦʪʦʢʘ) ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʤʝʪʦʜ ʜʘʸʪ 

ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʝ ʪʨʝʙʫʝʪ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ɺʋ ʠʣʠ ʝʛʦ ʤʦʜʝʣʠ, ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ). ʆʜʥʦʡ ʠʟ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʨʸʭʤʝʨʥʦʝ ʯʠʩʣʝʥʥʦʝ 

ʪʝʨʤʦʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ANSYS 13.0 CFX. 
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ʈʠʩ. 1. ʉʭʝʤʘ ɺʋ ɻʊʋ 

 

 ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɺʋ ʚ ANSYS CFX 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɺʋ ʚ ANSYS 13.0 CFX ʚ CAD ʩʠʩʪʝʤʝ, ʥʘʧʨʠʤʝʨ 

ʚ  NX 8.0, ʩʦʟʜʘʸʪʩʷ 3D ʪʚʸʨʜʦʪʝʣʴʥʘ ̫ʨʘʩʯʸʪʥʘ ̫ʤʦʜʝʣʴ (ʨʠʩ. 2) ʩ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ 

ʦʙʣʘʩʪʴʶ (ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʨʘʩʯʸʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ) ʠ 

ʠʤʧʦʨʪʠʨʫʝʪʩʷ ʝʸ ʚ Ansys CFX 13.0 [3]. ʄʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ, 

ʠʤʝʶʱʠʡ ʚʭʦʜ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ, ʘ ʚʳʭʦʜ ï ʚ ʚʠʜʝ ʢʦʣʴʮʝʚʦʛʦ ʩʝʯʝʥʠʷ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʨʘʟʚʦʨʦʪ ʧʦʪʦʢʘ ʥʘ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ. 

 

 
13. ʈʠʩ. 2. 3D-ʤʦʜʝʣʴ ʚʭʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ɻʊʋ 

ɼʘʣʝʝ, ʚʦ ʚʩʪʨʦʝʥʥʦʤ ʧʨʠʣʦʞʝʥʠʠ 

ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʩʝʪʢʠ Mesh ANSYS ʥʘ 3D-

ʤʦʜʝʣʠ ʩʦʟʜʘʸʪʩʷ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘ ̫

ʩʝʪʢʘ. ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʩʝʪʢʠ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʪʨyʭ 

ʚʘʨʠʘʥʪʦʚ ʩʝʪʢʠ: 

¶ 1-ʘʷ ʩʝʪʢʘ ï 757726 ʵʣʝʤʝʥʪʦʚ; 

¶ 2-ʘʷ ʩʝʪʢʘ ï 2316642 ʵʣʝʤʝʥʪʦʚ; 

¶ 3-ʘʷ ʩʝʪʢʘ ï 6837846 ʵʣʝʤʝʥʪʦʚ. 

14.  

 

ɺʦ ʚʩʝʭ ʨʘʩʯʸʪʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʪʝʪʨʘʵʜʨʠʯʝʩʢʘʷ ʩʝʪʢʘ ʩ 

ʧʨʠʟʤʘʪʠʯʝʩʢʠʤ ʩʣʦʝʤ ʚʙʣʠʟʠ ʩʪʝʥʦʢ ʤʦʜʝʣʠ. 

ʇʘʨʘʤʝʪʨʳ 1-ʦʡ ʩʝʪʢʠ (ʨʠʩ. 3): 

ï ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ï 1,5654Ŀ10
-3

 ʤ; 

ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʵʣʝʤʝʥʪʘ ï 0,04 ʤ; 
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ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ï 0,04 ʤ; 

ï ʥʘ ʪʚʝʨʜʳʭ ʩʪʝʥʢʘʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʦʠ ʠʥʬʣʷʮʠʠ (ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ ï 15, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʣʦʷ ï 0,01 ʤ); 

ï ʟʘʤʝʣʴʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʪʚʸʨʜʳʭ ʩʪʝʥʢʘʭ ï 2,89Ŀ10
-2

 ʤ. 

ʇʘʨʘʤʝʪʨʳ 2-ʦʡ ʩʝʪʢʠ: 

ï ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ï 1,5654Ŀ10
-3

 ʤ;  

ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʵʣʝʤʝʥʪʘ ï 0,035 ʤ; 

ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ï 0,035  ʤ; 

ï ʥʘ ʪʚʝʨʜʳʭ ʩʪʝʥʢʘʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʦʠ ʠʥʬʣʷʮʠʠ (ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ ï 15, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʣʦʷ ï 0,01 ʤ); 

ï ʟʘʤʝʣʴʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʪʚʸʨʜʳʭ ʩʪʝʥʢʘʭ ï 2Ŀ10
-2 
ʤ.  

ʇʘʨʘʤʝʪʨʳ 3-ʝʡ ʩʝʪʢʠ (ʨʠʩ. 4): 

ï ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ï 1,5654Ŀ10
-3

  ʤ; 

ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʵʣʝʤʝʥʪʘ ï 0,025  ʤ; 

ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ï 0,025  ʤ; 

ï ʥʘ ʪʚʝʨʜʳʭ ʩʪʝʥʢʘʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʦʠ ʠʥʬʣʷʮʠʠ (ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ ï 20, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʣʦʷ ï 0,015 ʤ); 

ï ʟʘʤʝʣʴʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʪʚʸʨʜʳʭ ʩʪʝʥʢʘʭ ï 1,2Ŀ10
-2

 ʤ. 

 

15.  
ʈʠʩ. 3. 1-ʷ ʩʝʪʢʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʤʦʜʝʣʠ 

16.  
ʈʠʩ. 4. 3-ʷ ʩʝʪʢʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʤʦʜʝʣʠ 

 

ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʩʝʪʢʠ ʚ CFX-Pre ʟʘʜʘʪʁʩ ̫ ʛʨʘʥʠʯʥʳʝ 

ʫʩʣʦʚʠʷ ʠ ʟʘʢʦʥʳ ʨʘʩʯʸʪʘ: 

¶ ʩʩʳʣʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʤʦʜʝʣʠ (Reference Pressure) ï 101325 ʇʘ;  

¶ ʨʘʙʦʯʝʝ ʪʝʣʦ ï Air Ideal Gas;  

¶ ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ï SST(Shear Stress Transport); 

¶ ʤʦʜʝʣʴ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ ï Total Energy;  

¶ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʚʭʦʜʝ P
*
=0 ʇʘ; 

¶ ʧʦʣʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʭʦʜʝ T
*
=288 ʂ; 

¶ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʥʘ ʚʳʭʦʜʝ G.  

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɺʋ ʧʨʦʚʦʜʷʪʩʷ ʨʘʩʯʸʪʳ ʧʨʠ ʨʘʩʭʦʜʘʭ ʚʦʟʜʫʭʘ  G 

= 24,60; 27,00; 28,90; 30,45; 31,65 ʢʛ/c.  

ʄʦʜʝʣʴ ʩ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚ CFX-Pre ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 5. 
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ʈʠʩ. 5. ʄʦʜʝʣʴ ʩ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚ CFX-Pre 

 

ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʸʪ ʚ CFX-Solver. ʈʘʩʯʸʪ ʩʯʠʪʘʝʤ ʦʢʦʥʯʝʥʥʳʤ, ʢʦʛʜʘ 

ʩʭʦʜʠʤʦʩʪʴ ʚʩʝʭ ʫʨʘʚʥʝʥʠʡ ʜʦʩʪʠʛʣʘ ʧʦʨʷʜʢʘ 10
-4

, ʘ ʜʠʩʙʘʣʘʥʩ ʫʨʘʚʥʝʥʠʡ ʤʝʥʴʰʝ 0,1 % 

[4]. 

ʅʘ ʨʠʩ. 6 ï 9 ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ. 

17.  
18. ʈʠʩ. 6 ʃʠʥʠʠ ʪʦʢʘ (1-ʘʷ ʩʝʪʢʘ, G = 27,0 ʢʛ/ʩ) 19.  

ʈʠʩ. 7. ɺʝʢʪʦʨʘ ʩʢʦʨʦʩʪʝʡ (1-ʘʷ ʩʝʪʢʘ, 

G = 30,45 ʢʛ/ʩ) 

 


