
 

ɺʝʩʪʥʠʢ ɺʦʨʦʥʝʞʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ  

7 

 

 

ʆɹʑʀɽ ɺʆʇʈʆʉʓ  

ʇʆɾɸʈʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

 
 

 
ʋɼʂ 347.471.032.1 

 

ʇʈɸɺʆɺʆɽ ʈɽɻʋʃʀʈʆɺɸʅʀɽ ɼɽʗʊɽʃʔʅʆʉʊʀ  

ɼʆɹʈʆɺʆʃʔʅʆʁ ʇʆɾɸʈʅʆʁ ʆʍʈɸʅʓ 

 

ɻ.ʀ. ʉʤʝʪʘʥʢʠʥʘ, ʉ.ɸ. ʐʫʪʢʠʥʘ 

 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʥʘʨʷʜʫ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʦʡ ʩʫʱʝʩʪʚʫʝʪ ʜʦʙʨʦʚʦʣʴʥʘʷ ʧʦʞʘʨʥʘʷ ʦʭʨʘʥʘ. ɺ ʮʝʣʷʭ ʧʦʚʳ-

ʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʥʘ ʦʩʥʦʚʝ ʫʩʪʨʘʥʝʥʠʷ ʚʳ-

ʷʚʣʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʦʙʦʙʱʝʥʠʷ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ 

ʧʨʦʙʝʣʦʚ, ʩʦʟʜʘʥʠʷ ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦ-

ʞʘʨʥʦʡ ʦʭʨʘʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦʞʘʨʥʳʭ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʤʝʞʜʫ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʡ ʚʣʘʩʪʠ,  ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʛʨʘʞʜʘʥʘʤʠ ʚ ʦʙʣʘʩʪʠ  

ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʙʨʦʚʦʣʴʥʘʷ ʧʦʞʘʨʥʘʷ ʦʭʨʘʥʘ, ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʜʦʙʨʦʚʦʣʴʥʳʭ 

ʧʦʞʘʨʥʳʭ,ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʦʨ-

ʛʘʥʠʟʘʮʠʠ, ʛʨʘʞʜʘʥʝ. 

 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʩʥʦʚʳ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʙʳʣʠ ʟʘʣʦʞʝ-

ʥʳ ʚ ʪʝ ʜʘʣʸʢʠʝ ʚʨʝʤʝʥʘ, ʢʦʛʜʘ ʣʶʜʠ ʩʪʘʣʠ ʟʘʱʠ-

ʱʘʪʴ ʩʚʦʶ ʞʠʟʥʴ ʠ  ʠʤʫʱʝʩʪʚʦ ʦʪ ʧʦʞʘʨʘ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʮʠʚʠʣʠʟʘʮʠʠ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ 

ʜʦʙʨʦʚʦʣʴʥʳʝ ʧʦʞʘʨʥʳʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʟʘʱʠʱʘʣʠ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʦʥʠ ʧʨʦʞʠʚʘʶʪ,  

ʦʪ ʧʦʞʘʨʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ 

ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʥʘʨʷʜʫ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦ-

ʞʘʨʥʦʡ ʦʭʨʘʥʦʡ, ʩʫʱʝʩʪʚʫʝʪ ʜʦʙʨʦʚʦʣʴʥʘʷ ʧʦʞʘʨ-

ʥʘʷ ʦʭʨʘʥʘ. 

ɺ ʈʦʩʩʠʠ ʧʦʞʘʨʥʘʷ ʦʭʨʘʥʘ ʠʤʝʝʪ ʜʘʚʥʠʝ 

ʪʨʘʜʠʮʠʠ ʠ ʜʦ ʨʝʚʦʣʶʮʠʠ 1917 ʛʦʜʘ ʙʳʣʘ ʬʘʢʪʠʯʝ-

ʩʢʠ ʜʦʙʨʦʚʦʣʴʥʦʡ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʝʸ 

ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ 

ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʘʩʴ, ʠ ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʉʦʚʝʪʩʢʦʛʦ 

ʉʦʶʟʘ ʜʦʙʨʦʚʦʣʴʥʘʷ ʧʦʞʘʨʥʘʷ ʦʭʨʘʥʘ ʚʦʚʩʝ ʧʝʨʝ-

ʩʪʘʣʘ ʩʫʱʝʩʪʚʦʚʘʪʴ [1]. 

ʀʜʝʷ ʦ ʤʘʩʰʪʘʙʥʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʜʦʙʨʦ-

ʚʦʣʴʯʝʩʢʦʛʦ ʧʦʞʘʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʥʘʰʝ ʚʨʝʤʷ 

ʧʨʠʰʣʘ ʧʦʩʣʝ ʩʪʨʘʰʥʳʭ ʧʦʞʘʨʦʚ ʣʝʪʘ 2010 ʛʦʜʘ, 

ʢʦʛʜʘ ʚʦʧʨʦʩ ʩʦʟʜʘʥʠʷ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦʞʘʨʥʳʭ 

ʢʦʤʘʥʜ ʚʩʪʘʣ ʩ ʦʩʦʙʦʡ ʦʩʪʨʦʪʦʡ. ɺ ʙʦʨʴʙʝ ʩ ʧʨʠ-

ʨʦʜʥʳʤʠ ʧʦʞʘʨʘʤʠ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʠʣʠ ʟʥʘʯʠʪʝʣʴ-

ʥʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʪʦʤ 

ʯʠʩʣʝ, ʠ ʜʦʙʨʦʚʦʣʴʮʳ, ʦʜʥʘʢʦ ʠʭ ʶʨʠʜʠʯʝʩʢʠʡ ʩʪʘ-

ʪʫʩ ʪʦʛʜʘ ʙʳʣ ʥʝ ʚʧʦʣʥʝ ʷʩʝʥ.  

ʉʪʘʣʦ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʙʦʨʴʙʘ ʩ ʧʦʞʘʨʘʤʠ 

ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠ-

ʪʝʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʟʘʪʨʘʪʘʤ. ʇʦʥʠʤʘʷ ʵʪʦ, 

ʧʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʥʳʝ ʦʨʛʘʥʳ ʈʦʩʩʠʠ ʧʨʠʥʷʣʠ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 

6 ʤʘʷ 2011 ʛ. ˉ 100-ʌɿ çʆ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ 

ʦʭʨʘʥʝè, ʢʦʪʦʨʳʡ ʚʚʝʣ ʚ ʩʪʨʘʥʝ ʦʩʦʙʳʡ ʠʥʩʪʠʪʫʪ 

ʧʦʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝ-

ʜʠʥʝʥʠʡ ʛʨʘʞʜʘʥ ʜʣʷ ʙʦʨʴʙʳ ʩ ʧʦʞʘʨʘʤʠ ʠ ʦʧʨʝʜʝ-

ʣʠʣ ʥʦʚʦʝ ʧʨʘʚʦʚʦʝ ʧʦʣʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʜʨʘʟʜʝʣʝ-

ʥʠʡ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ. 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʧʝʨ-

ʚʳʝ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʙʳʣ ʧʨʠʥʷʪ ʪʘʢʦʡ ʟʘʢʦ-

ʥʦʜʘʪʝʣʴʥʳʡ ʘʢʪ. ɼʘʞʝ ʚ ʙʳʚʰʝʤ ʉʉʉʈ ʥʝ ʙʳʣʦ 

ʩʪʨʦʡʥʦʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦ-

ʙʣʝʤ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠ ʪʝʤ ʙʦʣʝʝ ʜʦʙʨʦ-

ʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦ-

ʚʝʥʴ, ʥʘ ʢʦʪʦʨʦʤ ʨʝʰʘʣʠʩʴ ʵʪʠ ʧʨʦʙʣʝʤʳ, ʙʳʣ ʠʩ-

ʧʦʣʥʠʪʝʣʴʥʳʡ ʦʨʛʘʥ ʩʪʨʘʥʳ - ʉʦʚʝʪ ʄʠʥʠʩʪʨʦʚ 

ʉʉʉʈ, ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʣ ʦʪʜʝʣʴʥʳʝ ʧʦʩʪʘʥʦʚʣʝ-

ʥʠʷ ʠ ʨʘʩʧʦʨʷʞʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʧʦʞʘʨ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʱʝ ʚ 1954 ʛ. ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ ʦ 
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ʩʦʟʜʘʥʠʠ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦʞʘʨʥʳʭ ʜʨʫʞʠʥ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ.  

ɿʘʢʦʥ [2] ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʦʚʘʮʠʦʥʥʳʤ 

ʚ ʩʠʩʪʝʤʝ ʨʦʩʩʠʡʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʇʦʤʠʤʦ 

ʪʦʛʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʝʛʦ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʦʨ-

ʛʘʥʠʟʘʮʠʡ, ʦʥ ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʨʘʟʚʠʪʠʷ ʚʦʣʦʥ-

ʪʝʨʩʪʚʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ. ʇʦ ʧʫʪʠ ʨʘʟʚʠ-

ʪʠʷ ʚʦʣʦʥʪʝʨʩʪʚʘ ʚ ʚʦʧʨʦʩʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʚʥʦ 

ʫʞʝ ʠʜʫʪ ʚʩʝ ʨʘʟʚʠʪʳʝ ʝʚʨʦʧʝʡʩʢʠʝ ʩʪʨʘʥʳ, ʛʜʝ 

ʜʘʥʥʦʝ ʜʚʠʞʝʥʠʝ ʧʨʠʦʙʨʝʣʦ ʤʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʜʦʢʘʟʘʣʦ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ ʧʨʘʢʪʠʢʝ. 

ɼʣʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ɿʘʢʦʥ [2] ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ʥʦ-

ʚʝʣʣʦʡ, ʪʘʢ ʢʘʢ ʦʪʭʦʜʠʪ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʷ ʚʣʘʩʪʥʳʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ ʩʦ ʩʤʝʱʝʥʠʝʤ 

ʘʢʮʝʥʪʦʚ ʚ ʩʪʦʨʦʥʫ ʠʥʩʪʠʪʫʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙ-

ʱʝʩʪʚʘ. ɿʘʢʦʥʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʰʠʨʦʢʦʝ ʚʦʚʣʝʯʝ-

ʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ ʧʨʠ ʘʢʪʠʚʥʦʤ ʫʯʘ-

ʩʪʠʠ ʚ ʜʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʫʙ-

ʣʠʯʥʦʡ ʚʣʘʩʪʠ ʚʩʝʭ ʫʨʦʚʥʝʡ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ [2] ʩʦ-

ʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʧʨʠʟʚʘʥ ʨʝʰʠʪʴ ʞʠʟʥʝʥʥʦ-

ʚʘʞʥʫʶ ʧʨʦʙʣʝʤʫ ʧʦ ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ. ʀʩʪʦʨʠʯʝʩʢʠʡ 

ʦʧʳʪ ʈʦʩʩʠʠ ʧʦ ʙʦʨʴʙʝ ʩ ʧʦʞʘʨʘʤʠ, ʦʧʳʪ ʟʘʨʫʙʝʞ-

ʥʳʭ ʩʪʨʘʥ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴ-

ʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ 

ʨʘʟʚʠʪʠʝ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʦʩʥʦʚ-

ʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʡ ʢʘʢ ʨʘʟ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ ʚ ʪʫ-

ʰʝʥʠʠ ʧʦʞʘʨʦʚ ʚ ʵʪʠʭ ʥʝʧʨʠʢʨʳʪʳʭ ʧʦʜʨʘʟʜʝʣʝ-

ʥʠʷʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. 

ʋʞʝ ʩʝʛʦʜʥʷ ʚ ʈʦʩʩʠʠ, ʩʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴ-

ʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ ʄʏʉ ʈʦʩʩʠʠ ɸʣʝʢʩʘʥʜʨʫ 

ɼʨʦʙʳʰʝʚʩʢʦʤʫ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝ-

ʥʠʷʤʠ ɼʇʆ ʧʨʠʢʨʳʪʦ 38477 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ 

ʢʦʪʦʨʳʭ ʧʨʦʞʠʚʘʝʪ ʙʦʣʝʝ 13 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ, 

ʩʬʦʨʤʠʨʦʚʘʥʦ 34834 ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ 

ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ. ʀʟ ʥʠʭ 34069 ʚʥʝʩʝʥʦ ʚ ʈʝʝʩʪʨ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ, 765 ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 

ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʨʛʘʥʘʭ ʄʠʥʶʩʪʘ. ʏʠʩʣʝʥʥʦʩʪʴ 

ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ɼʇʆ ʩʦʩʪʘʚʣʷʝʪ 920965 ʯʝʣʦʚʝʢ. 

ʅʘ ʚʦʦʨʫʞʝʥʠʠ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʜʦʙʨʦʚʦʣʴʥʳʭ 

ʧʦʞʘʨʥʳʭ ʢʦʤʘʥʜ (ɼʇʂ) ʥʘʭʦʜʠʪʩʷ 24361 ʝʜʠʥʠʮʘ 

ʪʝʭʥʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ɼʇʂ ð 

17596, ʚ ʦʙʲʝʢʪʦʚʳʭ ð 6765 ʝʜʠʥʠʮ. 

ʇʦ ʜʘʥʥʳʤ ʄʏʉ ʈʦʩʩʠʠ, ʩ ʥʘʯʘʣʘ ʪʝʢʫʱʝʛʦ 

ʛʦʜʘ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ɼʇʆ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʪʫʠh-

ʣʠ 1875 ʧʦʞʘʨʦʚ ʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʪʫʰʝʥʠʠ 

12564 ʧʦʞʘʨʦʚ. ʀʤʠ ʥʘ ʧʦʞʘʨʘʭ ʩʧʘʩʝʥʦ 358 ʯʝʣʦ-

ʚʝʢ. 

ɼʦʙʨʦʚʦʣʴʥʳʝ ʧʦʞʘʨʥʳʝ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʘʚʘ-

ʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ 

6429 ʨʘʟ. ʀʤʠ ʩʧʘʩʝʥʦ 198 ʯʝʣʦʚʝʢ, ʨʘʟʦʙʨʘʥʦ 575 

ʟʘʚʘʣʦʚ. ʅʘ ʦʢʪʷʙʨʴ 2013 ʛʦʜʘ ʚ ʩʪʨʘʥʝ ʨʘʙʦʪʘʣʠ 

ʩʚʳʰʝ 903 ʪʳʩʷʯ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦʞʘʨʥʳʭ. ɺ ʙʣʠ-

ʞʘʡʰʠʝ ʧʷʪʴ ʣʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʜʦʙʨʦʚʦʣʴʮʝʚ ʜʦʣʞ-

ʥʘ ʧʨʝʚʳʩʠʪʴ 1,2 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ. 

ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʘʚʦʚʦ-

ʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭ-

ʨʘʥʳ ʥʘ ʦʩʥʦʚʝ ʫʩʪʨʘʥʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʦʙʱʝʥʠʷ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʟʘʢʦ-

ʥʦʜʘʪʝʣʴʥʳʭ ʧʨʦʙʝʣʦʚ ʠ ʩʦʟʜʘʥʠʷ ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʙʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ 

ʦʭʨʘʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ ʜʦʙʨʦ-

ʚʦʣɹʥʳʭ ʧʦʞʘʨʥʳʭ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʬʝʜʝʨʘʣʴʥʦ-

ʛʦ ʟʘʢʦʥʘ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʘʪʴʶ 13 ʌɿ 

çʆ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè [3], ʢʦʪʦʨʳʡ ʧʨʠʟʚʘʥ 

ʫʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʤʝ-

ʞʜʫ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʦʨʛʘʥʘʤʠ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʛʨʘʞ-

ʜʘʥʘʤʠ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʙ-

ʨʦʚʦʣʴʥʦʡ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʥʘ 

ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʦʪʜʝʣʴʥʦ: 

¶ ʥʝʷʩʥʦʩʪʴ ʩʦ ʩʪʨʘʭʦʚʘʥʠʝʤ ʜʦʙʨʦʚʦʣʴʥʳʭ 

ʧʦʞʘʨʥʳʭ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʫ ʥʝʙʦʣʴʰʠʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 
ʦʙʲʝʜʠʥʝʥʠʡ ʙʶʜʞʝʪʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʧʦʜʜʝʨʞ-

ʢʫ ɼʇʆ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʦʨ-

ʛʘʥʠʟʘʮʠʡ (ʥʘʣʦʛʦʚʳʭ, ʩʦʮʠʘʣʴʥʳʭ ʠʣʠ ʢʘʢʠʭ-ʣʠʙʦ 

ʠʥʳʭ ʣʴʛʦʪ), ʠʤʝʶʱʠʭ ʚ ʰʪʘʪʝ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦ-

ʞʘʨʥʳʭ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪ ʧʦʧʳʪʦʢ ʤʝʩʪʥʳʭ 

ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʣʘʩʪʝʡ ʦʙʝʩʧʝʯʠʪʴ ʩʦʟʜʘʥʠʝ ʫʩʣʦ-

ʚʠʡ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʙʨʦʚʦʣʴʥʳʭ ʧʦʞʘʨʥʳʭ 

ʜʨʫʞʠʥ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʝʥ. ʂʘʟʘʣʦʩʴ ʙʳ, ʠʤʝʥʥʦ 

ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʙʦʣʝʝ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʦ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʧʦʞʘʨʥʦʡ 

ʦʭʨʘʥʝ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʦʩʪʘʝʪʩʷ ʬʘʢ-

ʪʠʯʝʩʢʠ ʦʜʠʥ ʟʘʢʦʥʥʳʡ ʚʘʨʠʘʥʪ - ʧʝʨʝʜʘʯʘ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʧʦʣʥʦʤʦʯʠʡ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʧʦʣʥʦ-

ʤʦʯʠʝ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʩʠʣʘʤʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʟʘʢʨʝ-

ʧʣʝʥʦ ʟʘ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢ-

ʪʘ ʈʌ ʧ. 2 ʩʪ. 26.3 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 6 ʦʢʪʙ̫-

ʨʷ 1999 ʛ. ˉ 184-ʌɿ çʆʙ ʦʙʱʠʭ ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ (ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ) ʠ ʠʩ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. ɿʘʢʦʥ ʥʝ ʠʩ-

ʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʘʪʴ ʵʪʦ ʧʦʣʥʦʤʦʯʠʝ 

(ʨʘʟʫʤʝʝʪʩʷ, ʩ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ) ʤʫʥʠʮʠʧʘʣʴʥʳʤ 

ʨʘʡʦʥʘʤ ʠ ʛʦʨʦʜʩʢʠʤ ʦʢʨʫʛʘʤ [5, 6]. 
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ʢʦʥʬʝʨʝʥʮʠʠ çʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ: ʧʨʦʙʣʝʤʳ ʠ ʧʝʨ-

ʩʧʝʢʪʠʚʳè. ï ɺʦʨʦʥʝʞ: ɺʀ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ, 2015. ï ʉ. 26-

29. 

5. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʄʏʉ ʈʦʩʩʠʠ ʦʨʛʘ-

ʥʘʤ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʌʝʜʝʨʘʣʴ-

ʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 6 ʦʢʪʷʙʨʷ 2003 ʛʦʜʘ N 131-ʌɿ "ʆʙ ʦʙʱʠʭ 

ʧʨʠʥʮʠʧʘʭ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ" ʚ ʦʙʣʘʩʪʠ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ, ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ 

ʠ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ-

ʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʶʜʝʡ ʥʘ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʘʭ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // URL: 

http://files.stroyinf.ru/Data1/47/47128/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

15.09.2015). 

6. ʉʤʝʪʘʥʢʠʥʘ ɻ.ʀ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʨʛʘʥʦʚ ɻʇʅ ʩ 

ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘ-

ʤʦʫʧʨʘʚʣʝʥʠʷ, ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʦ ʚʦʧʨʦʩʘʤ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʳʡ 

ʞʫʨʥʘʣ. ï  2015. ï ˉ 1 (44). ï ʉ. 279-281. 
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LEGAL REGULATION OF ACTIVITY OF VOLUNTARY FIRE PROTECTION  
 

Today practically worldwide, along with professional fire protection, there is a voluntary fire protec-

tion. For increase of efficiency of legal regulation of legal relationship in the field of the organization 

of activity of voluntary fire protection on the basis of elimination of the legislative gaps revealed in 

the course of synthesis of law-enforcement practice and creation of a legal framework of the organi-

zation of activity of voluntary fire protection and determination of legal status of voluntary firefighters 

it is necessary to settle the legal relationship arising between public authorities, local governments, 

the organizations and citizens in the field of the organization and activity of voluntary fire protection. 

 

Keywords: voluntary fire protection, legal status of voluntary firefighters, public authorities, local 

governments, organizations, citizens. 
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ɸʅɸʃʀɿ ʃɽʉʅʓʍ ʂɺɸʈʊɸʃʆɺ ʇʆ ʏʀʉʃɽʅʅʆʉʊʀ ʇʆɾɸʈʆɺ 

ʀ ʈɸʉʉʊʆʗʅʀʖ ʆʊ ʄɽʉʊɸ ɼʀʉʃʆʂɸʎʀʀ ʇʆɾɸʈʅʆʁ ʉʃʋɾɹʓ  

 
ʇ.ʄ. ʄʘʟʫʨʢʠʥ 

 
ɿʘ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʤʦʥʠʪʦʨʠʥʛʘ ʦʯʘʛʦʚ ʚʦʟʛʦʨʘʥʠʷ ʧʨʠʥʠʤʘʶʪ ʣʝʩʥʳʝ ʢʚʘʨʪʘʣ,r 

ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʦʜʚʝʨʞʝʥʥʳʝ ʭʦʪʷ ʙʳ ʦʜʥʦʤʫ ʣʝʩʥʦʤʫ ʧʦʞʘʨʫ. ʇʦʨʘʞʝʥ-

ʥʳʝ ʧʦʞʘʨʘʤʠ ʣʝʩʥʳʝ ʢʚʘʨʪʘʣ rʧʨʠʥʠʤʘʶʪ ʟʘ ʦʙʲʝʢʪʳ ʘʥʘʣʠʟʘ, ʘ ʟʘ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʡ ʦʙʲʝʢʪ ʧʨʠʥʠʤʘʶʪ ʧʦʞʘʨʥʫʶ ʩʣʫʞʙʫ ʣʝʩʥʠʯʝʩʪʚʘ. ʀʟʤʝʨʷʶʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 

ʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʜʦ ʫʩʣʦʚʥʳʭ ʮʝʥʪʨʦʚ ʧʦʨʘʞʝʥʥʳʭ ʧʦʞʘʨʘʤʠ ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʦʚ, ʘ 

ʠʟ ʢʥʠʛʠ ʫʯʝʪʘ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʦʧʨʝʜʝʣʷʶʪ ʢʦʣʠʯʝʩʪʚʦ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, 

ʧʨʦʠʩʰʝʜʰʠʭ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʧʦʨʘʞʝʥʥʦʤ ʧʦʞʘʨʘʤʠ ʣʝʩʥʦʤ ʢʚʘʨʪʘʣʝ. ʇʨʠʚʝ-

ʜʝʥʳ ʪʨʝʥʜʳ ʠ ʚʦʣʥʦʚʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ ʵʪʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 

ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʥʘ ʧʦʨʘʞʝʥʥʦʤ ʣʝʩʥʦʤ ʢʚʘʨʪʘʣʝ.   

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʠʯʝʩʪʚʦ, ʧʦʞʘʨʥʘʷ ʩʣʫʞʙʘ, ʧʦʨʘʞʝʥʥʳʝ ʢʚʘʨʪʘʣ,r ʣʝʩʥʳʝ 

ʧʦʞʘʨʳ, ʨʘʩʩʪʦʷʥʠʝ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ.  

 

ɺʚʝʜʝʥʠʝ. ʃʝʩʥʠʯʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʠ 

ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʦʡ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ, ʠ ʢʘʞʜʦʝ 

ʣʝʩʥʠʯʝʩʪʚʦ ʠʤʝʝʪ ʧʦʞʘʨʥʫʶ ʩʣʫʞʙʫ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʪʦʨʦʡ ʧʦ ʢʘʨʪʝ (ʠʣʠ ʞʝ ʬʘʢʪʠʯʝʩʢʠʤ ʠʟʤʝʨʝʥʠʷʤʠ 

ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʧʨʠʙʦʨʦʚ ʥʘ ʧʦʞʘʨʥʦʡ ʘʚʪʦʤʘʰʠʥʝ) 

ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʚʥʘʯʘʣʝ ʪʦʣʴʢʦ ʜʦ ʮʝʥ-

ʪʨʦʚ ʪʝʭ ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʟʘ ʤʥʦʛʦʣʝʪ-

ʥʠʡ ʧʝʨʠʦʜ ʧʨʦʠʟʦʰʣʦ ʭʦʪʷ ʙʳ ʧʦ ʦʜʥʦʤʫ ʣʝʩʥʦʤʫ 

ʧʦʞʘʨʫ. ɿʘʪʝʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʦ-

ʞʘʨʥʦʡ ʩʣʫʞʙʳ ʣʝʩʥʠʯʝʩʪʚʘ ʜʦ ʫʩʣʦʚʥʳʭ ʮʝʥʪʨʦʚ ʝʛʦ 

ʚʩʝʭ ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʦʚ, ʚʢʣʶʯʘʷ ʠ ʥʝ ʪʨʦʥʫʪʳʝ ʣʝʩ-

ʥʳʤʠ ʧʦʞʘʨʘʤʠ.  

ʃʝʩʥʳʝ ʢʚʘʨʪʘʣ,r ʧʦʜʚʝʨʞʝʥʥʳʝ ʛʦʜʳ ʥʘʙʣʁ-

ʜʝʥʠʡ ʠ ʫʯʝʪʘ ʭʦʪʷ ʙʳ ʦʜʥʦʤʫ ʣʝʩʥʦʤʫ ʧʦʞʘʨʫ, ʚʳʜʝ-

ʣʷʶʪʩʷ ʢʘʢ ʧʦʜʤʥʦʞʝʩʪʚʦ ʠʟ ʦʙʱʝʛʦ ʤʥʦʞʝʩʪʚʘ ʣʝʩ-

ʥʳʭ ʢʚʘʨʪʘʣʦʚ ʣʝʩʥʠʯʝʩʪʚʘ ʣʝʩʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʦʜʤʥʦʞʝʩʪʚʦ ʬʠʟʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʭ ʣʝʩʥʳʤʠ ʧʦ-

ʞʘʨʘʤʠ ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʦʚ ʩʪʘʥʦʚʠʪʩʷ ʥʦʚʳʤ ʦʙʲʝʢ-

ʪʦʤ ʠʟʤʝʨʝʥʠʡ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɺʥʘʯʘʣʝ ʠʟʤʝʨʷʝʪʩʷ ʧʦ ʢʘʨ-

ʪʝ-ʩʭʝʤʝ ʠʣʠ ʠʥʳʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʠ ʛʝʦʜʝʟʠʯʝ-

ʩʢʠʤ ʩʧʦʩʦʙʦʤ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʠʟʤʝʥʝʥʥʦʛʦ 

ʧʦʞʘʨʘʤʠ ʣʝʩʥʦʛʦ ʢʚʘʨʪʘʣʘ ʜʦ ʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ 

ʣʝʩʥʠʯʝʩʪʚʘ. ɽʩʣʠ ʚ ʣʝʩʫ ʥʝʪ ʩʧʝʮʠʘʣʴʥʳʭ ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʪʦ ʧʦʞʘʨʥʘʷ ʤʘʰʠʥʘ ʧʨʦʝʟʞʘʝʪ ʧʦ 

ʤʝʞʢʚʘʨʪʘʣʴʥʳʤ ʧʨʦʩʝʢʘʤ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʣʝʩʥʠʯʝʩʪʚʘ ʜʦ 

ʫʩʣʦʚʥʦʛʦ ʮʝʥʪʨʘ ʧʦʨʘʞʝʥʥʦʛʦ ʧʦʞʘʨʘʤʠ ʢʚʘʨʪʘʣʘ.  

ɺʥʫʪʨʠ ʢʚʘʨʪʘʣʘ ʧʨʦʝʟʜ ʜʦ ʮʝʥʪʨʘ ʧʨʠʥʠʤʘʝʪ-

ʩʷ ʫʩʣʦʚʥʦ, ʪʘʢ ʢʘʢ ʧʦʞʘʨ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʚ ʣʶʙʦʡ 

ʪʦʯʢʝ ʣʝʩʥʦʛʦ ʢʚʘʨʪʘʣʘ. 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʣʝʩʥʠʯʝʩʪʚʘ 

ʜʦ ʢʨʘʷ ʣʝʩʥʦʛʦ ʢʚʘʨʪʘʣʘ ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʣʠʥʠʷ, 

ʧʨʦʪʷʞʝʥʥʘʷ ʚʥʘʯʘʣʝ ʚʜʦʣʴ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ, ʘ 

ʟʘʪʝʤ ʠ ʧʦ ʢʚʘʨʪʘʣʴʥʳʤ ʧʨʦʩʝʢʘʤ. ʇʦʩʣʝ ʵʪʦʛʦ ʢ ʠʟ-

ʤʝʨʝʥʥʦʤʫ ʨʘʩʩʪʦʷʥʠʶ ʧʨʠʙʘʚʣʷʝʪʩʷ ʫʩʣʦʚʥʦʝ ʨʘʩ-

ʩʪʦʷʥʠʝ ʦʪ ʢʨʘʷ ʣʝʩʥʦʛʦ ʢʚʘʨʪʘʣʘ ʜʦ ʝʛʦ ʮʝʥʪʨʘ.  

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʜʘʞʝ ʥʘ ʧʨʦʩʪʦʡ ʢʘʨʪʝ-ʩʭʝʤʝ (ʨʠʩ. 1) ʫʜʘʝʪʩʷ ʠʟʤʝ-

ʨʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʝʢʦʪʦʨʦʛʦ ʫʩʣʦʚʥʦʛʦ (ʛʣʘʟʦʤʝʨ-

ʥʦʛʦ) ʮʝʥʪʨʘ ʣʝʩʥʦʛʦ ʢʚʘʨʪʘʣʘ, ʧʦʨʘʞʝʥʥʦʛʦ ʥʘ ʯʘʩʪʠ 

ʧʣʦʱʘʜʠ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʭʦʪʷ ʙʳ ʦʜʥʠʤ ʣʝʩ-

ʥʳʤ ʧʦʞʘʨʦʤ.  

ɿʘʪʝʤ ʩ ʫʯʝʪʦʤ ʤʘʩʰʪʘʙʘ ʢʘʨʪʳ-ʩʭʝʤʳ ʩʦʩʪʘ-

ʚʠʪʴ ʠʩʭʦʜʥʫʶ ʪʘʙʣʠʮʫ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ (ʊʘʙʣ. 1). ʃʝʩʥʳʝ ʢʚʘʨʪʘʣ rʥʘʭʦʜʷʪʩʷ ʧʦʩʪʦ-

ʷʥʥʦ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʤʝʩʪʘʭ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʦʚʳʝh-

ʥʠʷ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʢʘʟʘʥʥʳʝ ʨʘʩʩʪʦʷʥʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʨʝʥʳ ʚ ʥʘʪʫʨʝ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʤʝʪʦ-

ʜʘʤʠ ʠʣʠ ʞʝ ʧʨʠʙʦʨʦʤ ʥʘ ʧʦʞʘʨʥʦʡ ʤʘʰʠʥʝ ʧʦ ʠʟʤʝ-

ʨʝʥʠʶ ʧʨʦʡʜʝʥʥʦʛʦ ʧʫʪʠ. 

ʅʦʚʠʟʥʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʚʧʝʨʚʳʝ ʣʝʩʥʳʝ ʢʚʘʨʪʘʣʳ, ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʧʦʜʚʝʨʞʝʥʥʳʝ ʭʦʪʷ ʙʳ ʦʜʥʦʤʫ ʣʝʩʥʦʤʫ ʧʦʞʘ-

ʨʫ, ʧʨʠʥʠʤʘʶʪʩʷ ʟʘ ʦʙʲʝʢʪʳ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ.  

ʊʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʥʘ ʦʜʥʦʤ ʠ 

ʪʦʤ ʞʝ ʧʦʨʘʞʝʥʥʦʤ ʧʦʞʘʨʘʤʠ ʣʝʩʥʦʤ ʢʚʘʨʪʘʣʝ ʩʪʘ-

ʥʦʚʠʪʩʷ ʟʘʚʠʩʠʤʳʤ ʬʘʢʪʦʨʦʤ (ʧʦʢʘʟʘʪʝʣʝʤ). ʊʘʢʞʝ 

ʚʧʝʨʚʳʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʥʦʚʳʡ ʬʠʟʠʯʝʩʢʠʡ 

ʦʙʲʝʢʪ ʚ ʚʠʜʝ ʣʝʩʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʣʝʩʥʠʯʝʩʪʚʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ 

ʮʝʥʪʨʦʚ ʧʦʨʘʞʝʥʥʳʭ ʧʦʞʘʨʘʤʠ ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʦʚ. 

ʇʨʠ ʵʪʦʤ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʝʤʷ ʫʯʘʩʪ-

ʢʘʤʠ: ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʜʦʨʦʛʘ, ʤʝʞʢʚʘʨʪʘʣʴʥʳʝ ʧʨʦʩʝ-

ʢʠ ʠ ʫʩʣʦʚʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʨʘʷ ʣʝʩʥʦʛʦ ʢʚʘʨʪʘʣʘ ʜʦ 

ʝʛʦ ʮʝʥʪʨʘ. 

ʇʨʠ ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʣʝʩʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ 

ʣʝʩʥʠʯʝʩʪʚʘ ʜʦ ʫʩʣʦʚʥʦʛʦ ʮʝʥʪʨʘ ʧʦʨʘʞʝʥʥʦʛʦ ʧʦʞʘ-

ʨʘʤʠ ʣʝʩʥʦʛʦ ʢʚʘʨʪʘʣʘ ʩʪʘʥʦʚʠʪʩʷ ʚʣʠʷʶʱʠʤ ʬʘʢʪʦ-

ʨʦʤ (ʦʙʲʷʩʥʷʶʱʝʡ ʧʝʨʝʤʝʥʥʦʡ). 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʧʘʨʢ çʄʘʨʠʡ ʏʦʜʨʘè ʦʨʛʘʥʠʟʦʚʘʥ 1 ʜʝʢʘʙʨʷ 1985 ʛʦ-

ʜʘ. ʇʘʨʢ ʥʘʭʦʜʠʪʩʷ ʚ ʪʨʝʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ 

- ʄʦʨʢʠʥʩʢʦʤ, ɿʚʝʥʠʛʦʚʩʢʦʤ, ɺʦʣʞʩʢʦʤ - ʚ 20-40 ʢʤ 

ʦʪ ʛ. ɺʦʣʞʩʢʘ ʠ 50-70 ʢʤ ʦʪ ʩʪʦʣʠʮʳ ʈʝʩʧʫʙʣʠʢʠ ʄʘ-

ʨʠʡ ʕʣ ʛ. ʁʦʰʢʘʨ-ʆʣ.r 
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ʈʠʩ. 1. ʂʘʨʪʘ-ʩʭʝʤʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʄʘʨʠʡ ʏʦʜʨʘè  

ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʣʝʩʥʠʯʝʩʪʚʘ ʠ ʣʝʩʥʳʝ ʢʚʘʨʪʘʣʳ. 
 

ʈʝʛʠʩʪʨʘʮʠʷ ʧʦʞʘʨʦʚ. ʂʥʠʛʘ ʫʯʝʪʘ ʣʝʩʥʳʭ 

ʧʦʞʘʨʦʚ ʌɻɹʋ çʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʄʘʨʠʡ ʏʦʜ-

ʨʘè (ʨʠʩ. 1) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʞʫʨʥʘʣ, ʚ ʢʦʪʦʨʦʤ 

ʩʦʩʪʘʚʠʪʝʣʴ ʘʢʪʘ ʦ ʧʦʞʘʨʝ (ʩʪʘʨʰʠʡ ʠʥʞʝʥʝʨ ʆɿʃ, 

ʥʘʯʘʣʴʥʠʢ ʇʍʉ, ʣʝʩʥʠʯʠʡ, ʧʦʤʦʱʥʠʢ ʣʝʩʥʠʯʝʛʦ, 

ʤʘʩʪʝʨ ʣʝʩʘ) ʧʘʨʢʘ ʠʣʠ ʣʝʩʥʠʯʝʩʪʚʘ, ʛʜʝ ʧʨʦʠʟʦʰʣʦ 

ʚʦʟʛʦʨʘʥʠʝ, ʟʘʧʠʩʳʚʘʝʪ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʝʤʫ ʜʘʥʥʳʝ ʦ 

ʚʦʟʛʦʨʘʥʠʠ.  

ɺ ʪʘʙʣʠʮʘʭ 1 ʠ 2 ʧʨʠʚʝʜʝʥʳ ʢʦʣʠʯʝʩʪʚʘ ʧʦ-

ʞʘʨʦʚ ʥʘ ʦʜʥʦʤ ʣʝʩʥʦʤ ʢʚʘʨʪʘʣʝ ʩ ʫʯʝʪʦʤ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʠʭ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦ ʣʝʩʥʳʤ ʢʚʘʨʪʘ-

ʣʘʤ ʩ 1982 ʧʦ 2011 ʛʛ. ʟʘ ʧʝʨʠʦʜ ʚ 30 ʣʝʪ ʚ ʮʝʣʦʤ ʧʦ 

ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʧʘʨʢʫ, ʧʦ ʣʝʩʥʠʯʝʩʪʚʘʤ ʠ ʦʪʜʝʣʴ-

ʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʟʦʥʘʤ (ʨʠʩ. 2).   
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ʊʘʙʣʠʮʘ 1  

ʈʘʩʩʪʦʷʥʠʝ L  ʦʪ ʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʚ ʧ. ʂʨʘʩʥʦʛʦʨʩʢʠʡ  

ʜʦ ʮʝʥʪʨʘ ʢʚʘʨʪʘʣʘ, ʧʦʨʘʞʝʥʥʦʛʦ ʭʦʪʷ ʙʳ ʦʜʥʠʤ ʣʝʩʥʳʤ ʧʦʞʘʨʦʤ, ʠ ʯʘʩʪʦʪʘ n  ʧʦʞʘʨʦʚ ʥʘ ʢʚʘʨʪʘʣʘʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʌɻʋ çʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʄʘʨʠʡ ʏʦʜʨʘè ʟʘ 1982-2011 ʛʛ. 

 

ʂʝʨʝʙʝʣʷʢʩʢʦʝ ʂʣʝʥʦʚʦʛʦʨʩʢʦʝ ʃʫʰʤʘʨʩʢʦʝ ʗʣʴʯʠʥʩʢʦʝ 

ˉ ʢʚ. L, ʢʤ 
n , 

ʰʪ. 
ˉ ʢʚ. L, ʢʤ 

n , 

ʰʪ. 
ˉ ʢʚ. L, ʢʤ n, ʰʪ. ˉ ʢʚ. L, ʢʤ n, ʰʪ. 

ʌɿ1- ʟʦʥʘ ʟʘʧʦʚʝʜʥʦʛʦ ʨʝʞʠʤʘ ʌɿ2 ï ʟʦʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʘʷ 

47 18.6 1    27 8.6 1 7 13.4 2 

60 22.0 1    29 10.4 2    

62 24.4 1    66 10.0 2    

66 13.0 1    71 11.2 1    

67 14.0 1    73 10.8 1    

ʌɿ3 ï ʟʦʥʘ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

55 15.6 1 31 14.4 1 1 12.4 1 12 14.0 2 

   45 9.0 3 37 3.2 2 13 14.5 2 

   46 10.2 1 43 4.6 2 24 15.0 2 

   51 9.4 2 47 5.4 1 25 15.5 2 

   52 10.0 3 55 7.4 2 27 16.4 9 

   58 10.4 5 56 7.0 4 33 16.6 3 

   60 12.0 1 69 9.4 2 34 17.1 2 

   61 13.0 1 74 10.8 2 35 17.6 2 

   63 15.0 1 76 11.4 2 70 24.4 5 

   66 13.4 1       

   72 14.4 2       
 

 
 

ʈʠʩ. 2. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʟʜʝʣʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ  

çʄʘʨʠʡ ʏʦʜʨʘè ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʟʦʥʘʤ ʠ ʢʚʘʨʪʘʣʘʤ. 
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ʀʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ. ʀʩʧʦʣʴʟʫʷ ʢʘʨʪʫ-

ʩʭʝʤʫ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʄʘʨʠʡ ʏʦʜʨʘè (ʨʠʩ. 

3) ʩ ʤʘʩʰʪʘʙʦʤ 1 : 25 000 ʧʨʦʚʝʜʝʥʳ ʣʠʥʠʠ L  (ʨʘʩ-

ʩʪʦʷʥʠʝ ʦʪ ʣʝʩʥʠʯʝʩʪʚʘ ʜʦ ʮʝʥʪʨʘ ʢʚʘʨʪʘʣʘ ʧʦ ʜʦ-

ʨʦʛʝ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʧʦʞʘʨʥʳʤʠ ʤʘʰʠʥʘʤʠ) ʠ R  

(ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʣʝʩʥʠʯʝʩʪʚʘ ʜʦ ʮʝʥʪʨʘ ʣʝʩʥʦʛʦ ʢʚʘʨ-

ʪʘʣʘ ʧʦ ʚʦʟʜʫʭʫ ʧʦʞʘʨʥʳʤʠ ʚʝʨʪʦʣʝʪʘʤʠ).  

ʃʠʥʠʠ L  (ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʣʝʩʥʠʯʝʩʪʚʘ ʜʦ

ʮʝʥʪʨʘ ʢʚʘʨʪʘʣʘ ʧʦ ʜʦʨʦʛʝ) ʠ R  (ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʣʝʩʥʠʯʝʩʪʚʘ ʜʦ ʮʝʥʪʨʘ ʢʚʘʨʪʘʣʘ ʧʦ ʚʦʟʜʫʭʫ) ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʦʪ ʧʦʞʘʨʥʳʭ ʯʘʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʃʫʰʤʘʨʩʢʦʛʦ ʣʝʩʥʠ-

ʯʝʩʪʚʘ, ʪʘʢ ʢʘʢ ʧʦʞʘʨʥʳʝ ʤʘʰʠʥʳ ʚʳʝʟʞʘʶʪ ʥʘ 

ʚʦʟʛʦʨʘʥʠʝ ʠʟ ʧʦʩʝʣʢʘ ʂʨʘʩʥʦʛʦʨʩʢʠʡ. ʇʦʞʘʨʥʳʭ 

ʚʝʨʪʦʣʝʪʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʥʝʪ, ʧʦʵʪʦʤʫ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚʣʠʷʥʠʝ ʨʘʩʩʪʦʷʥʠʷ L . 
 

 
 

ʈʠʩ. 3. ʂʘʨʪʘ-ʩʭʝʤʘ ʩ ʧʦʢʘʟʦʤ ʧʨʠʤʝʨʘ ʨʘʩʩʪʦʷʥʠʷ  

ʦʪ ʧʦʞʘʨʥʦʡ ʯʘʩʪʠ ʧʦʩʝʣʢʘ ʂʨʘʩʥʦʛʦʨʩʢʠʡ ʜʦ ʮʝʥʪʨʘ ʣʝʩʥʦʛʦ ʢʚʘʨʪʘʣʘ ʧʦ ʜʦʨʦʛʝ (L) ʠ ʧʦ ʚʦʟʜʫʭʫ (R). 
 

ʊʘʙʣʠʮʘ 2.  

ʈʘʩʩʪʦʷʥʠʝ L  ʦʪ ʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʜʦ ʮʝʥʪʨʘ ʢʚʘʨʪʘʣʘ  

 
ʂʣʝʥʦʚʦʛʦʨʩʢʦʝ ʃʫʰʤʘʨʩʢʦʝ ʗʣʴʯʠʥʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ 

ˉ ʢʚ. L, ʢʤ n, ʰʪ. ˉ ʢʚ. L, ʢʤ n, ʰʪ. ˉ ʢʚ. L, ʢʤ n, ʰʪ. ˉ ʢʚ. L, ʢʤ n, ʰʪ. 

ʌɿ4 ï ʟʦʥʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

6 7.2 1 17 9.4 1 28 17.0 1 44 17.6 8 

16 8.6 2 26 6.0 1 36 18.0 3 45 18.1 10 

23 4.4 2 30 2.3 10 37 18.3 4 46 18.6 3 

24 6.0 1 31 2.2 1 5 12.6 5 47 19.1 1 

25 7.0 3 32 3.2 2 8 13.4 3 48 19.6 1 

26 8.2 2 34 6.0 1 10 14.0 1 49 20.2 1 

33 11.0 1 38 2.6 3 17 19.6 1 52 18.1 7 

39 9.0 2 39 2.6 3 19 15.0 1 53 19.0 3 

41 11.6 1 45 3.0 1 20 15.0 1 58 21.6 2 

44 8.2 2 46 4.0 1 30 16.4 2 ʯ61 23.0 1 

49 13.4 1 50 3.8 2 31 17.0 4 62 23.6 2 

70 13.2 8 54 5.6 3 38 18.8 3 63 24.4 4 

   57 6.4 1 39 16.0 1 64 23.0 4 

   60 8.2 1 40 18.6 1 67 24.4 3 

   61 9.0 3 41 18.4 3 68 25.0 6 

   62 8.6 1 43 17.1 5 69 25.4 1 

ʌɿ5 ï ʟʦʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

22 4.6 6 58 6.6 2 60 22.6 3 51 16.5 3 

50 8.6 4 59 7.0 2 66 23.6 4 59 22.0 5 

57 10.0 1 64 8.0 1 23 14.5 2 65 23.2 3 

      32 15.0 1 56 20.5 2 

      42 19.0 1 54 19.6 2 

 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʄʘʨʠʡ ʏʦʜʨʘè. 

ʊʝʨʨʠʪʦʨʠʷ ʅʇ çʄʘʨʠʡ ʏʦʜʨʘè ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʣʝʩʥʠʯʝʩʪʚʘ ʠ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ: 

ʌɿ1- ʟʦʥʘ ʟʘʧʦʚʝʜʥʦʛʦ ʨʝʞʠʤʘ 7590 ʛʘ; ʌɿ2 ï ʟʦʥʘ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʘʷ 4772 ʛʘ; ʌɿ3 ï ʟʦʥʘ ʵʢʩʪʝʥʩʠʚʥʦ-

ʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 11248 ʛʘ; ʌɿ4 ï

 ʟʦʥʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

12039 ʛʘ; ʌɿ5 ï ʟʦʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

1226 ʛʘ. 

ɺʥʘʯʘʣʝ ʨʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʨʘʩʩʪʦʷʥʠʷ L  

ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ n  ʧʦʞʘʨʦʚ ʥʘ ʢʘʞʜʦʤ ʣʝʩʥʦʤ ʢʚʘʨ-

ʪʘʣʝ ʧʦ ʚʩʝʤʫ ʣʝʩʥʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ, ʘ ʟʘʪʝʤ ʧʦ 
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ʣʝʩʥʠʯʝʩʪʚʘʤ ʠ ʦʪʜʝʣʴʥʦ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʟʦ-

ʥʘʤ.  

ʕʪʦ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʚʳʷʚʣʝʥʥʳʤ 

ʙʠʦʪʝʭʥʠʯʝʩʢʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʚʣʠʷʥʠʝ ʮʝʣʦʛʦ 

ʠ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʣʝʩʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʢʦʣʠ-

ʯʝʩʪʚʦ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʧʦʨʘ-

ʞʝʥʥʦʤ ʣʝʩʥʦʤ ʢʚʘʨʪʘʣʝ.   

ʇʦ ʚʩʝʤʫ ʣʝʩʥʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ ʬʫʥʢʮʠʷ 

)(Lfn=  ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ (ʨʠʩ. 4) ʚʠʜʘ  

)018359.0exp(87255.1 Ln= . (1) 

 

 
 

ʈʠʩ. 4. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ  

ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʣʝʩʥʦʤ ʢʚʘʨʪʘʣʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ  

ʤʝʞʜʫ ʧʦʞʘʨʥʦʡ ʩʣʫʞʙʦʡ ʠ ʮʝʥʪʨʦʤ ʧʦʨʘʞʝʥʥʦʛʦ ʭʦʪʷ ʙʳ ʦʜʥʠʤ ʣʝʩʥʳʤ ʧʦʞʘʨʦʤ ʣʝʩʥʦʛʦ ʢʚʘʨʪʘʣʘ  

ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʄʘʨʠʡ ʏʦʜʨʘè. 
 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʵʪʦʛʦ ʟʘʢʦʥʘ ʵʢʩ-

ʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʨʘʚʝʥ 0,1365 < 0,3 ʠ ʦʯʝʥʴ 

ʤʘʣʳʡ (ʦʯʝʥʴ ʩʣʘʙʘʷ ʬʘʢʪʦʨʥʘʷ ʩʚʷʟʴ). ʆʜʥʘʢʦ ʪʝʥ-

ʜʝʥʮʠʷ ʟʘʤʝʪʥʘ: ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʦ-

ʞʘʨʥʦʡ ʯʘʩʪʠ ʣʝʩʥʠʯʝʩʪʚʘ ʢʦʣʠʯʝʩʪʚʦ ʣʝʩʥʳʭ ʧʦ-

ʞʘʨʦʚ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʣʝʩʥʦʤ ʢʚʘʨʪʘʣʝ ʥʘʨʘʩʪʘ-

ʝʪ.   

ʂʝʨʝʙʝʣʷʢʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ. ɿʜʝʩʴ ʭʘʨʘʢ-

ʪʝʨʥʦ ʧʨʦʩʪʦʝ ʚʳʨʘʞʝʥʠʝ 

1=n .   (2) 

ʀʥʘʯʝ ʛʦʚʦʨʷ, ʥʘ ʵʪʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʣʝʩʥʦ-

ʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʘʭ 

ʧʨʦʠʟʦʰʣʠ ʟʘ 30 ʣʝʪ ʧʦ ʦʜʥʦʤʫ ʣʝʩʥʦʤʫ ʧʦʞʘʨʫ.  

ʂʣʝʥʦʚʦʛʦʨʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ. ʉ ʩʠʣʴʥʝʡ-

ʰʝʡ ʪʝʩʥʦʪʦʡ ʬʘʢʪʦʨʥʦʡ ʩʚʷʟʠ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ 

0,9141 (ʨʠʩ. 5) ʧʦʣʫʯʝʥʘ ʤʦʜʝʣʴ ʚʠʜʘ 

4321 nnnnn +++= , 

)88041,15exp(1044130,3 59794,17

1 Ln -Ö= , 

)21534,38exp(1031564,2 79532,052532,13335

2 LLn -Ö-= - , 

)28360,0/cos( 113 += pLAn p , 

)0018603,0exp(036557,0 66638,325716,3

1 LLA -= , (3)

38924,01=p , )92303,2/cos( 224 -= pLAn p , 

)51954,13exp(1072383,7 83368,018958,9253

2 LLA -Ö-= - , 

83424,0

2 0058371,025013,0 Lp += , 

ʛʜʝ 1A , 2A  - ʘʤʧʣʠʪʫʜʳ (ʧʦʣʦʚʠʥʘ) ʜʚʫʭ ʢʦʣʝʙʘʥʠʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ 

ʣʝʩʥʦʤ ʢʚʘʨʪʘʣʝ, ʰʪ., 1p , 2p  - ʧʦʣʫʧʝʨʠʦʜʳ ʢʘʞ-

ʜʦʛʦ ʠʟ ʢʦʣʝʙʘʥʠʡ, ʢʤ. 

ʊʨʝʥʜ ʠʟ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ [1-7] ʜʘʝʪ ʪʘʢ ʥʘʟʳ-

ʚʘʝʤʫʶ çʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʷʤʫè ʚ ʠʥʪʝʨʚʘʣʝ ʨʘʩ-

ʩʪʦʷʥʠʡ *L  = 5 é 8 ʢʤ. 

ʅʘ ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʵʪʦʤ ʫʯʘʩʪʢʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʣʝʩ-

ʥʠʯʝʩʪʚʘ ʜʦ ʮʝʥʪʨʦʚ ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʦʚ ʢʦʣʠʯʝʩʪʚʦ 

ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ (ʥʘ ʦʙʱʝʤ ʬʦʥʝ ʠʟʤʝʥʝʥʠʷ ʪʨʝʥʜʘ) 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. ʄʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ 

ʵʪʦ ʠʥʪʝʨʚʘʣ ʨʘʩʩʪʦʷʥʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʧʨʠʚʳʯʝʥ 

ʣʶʜʷʤ, ʧʦʵʪʦʤʫ ʦʥʠ ʧʨʠʩʪʘʣʴʥʝʝ ʩʣʝʜʷʪ ʟʘ ʧʦʞʘʨʦ-

ʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʝʡ ʚ ʵʪʠʭ ʤʝʩʪʘʭ.  

ʅʦ ʧʦ ʧʝʨʚʦʤʫ ʫʨʘʚʥʝʥʠʶ ʟʘʢʦʥʘ ʵʢʩʧʦʥʝʥ-

ʮʠʘʣʴʥʦʡ ʛʠʙʝʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʝ ʧʦʞʘʨ-

ʥʦʡ ʯʘʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʥʠʢʘʝʪ ʦʯʝʥʴ ʤʥʦʛʦ ʧʦ-

ʞʘʨʦʚ. ʕʪʦ ʬʘʢʪ ʧʨʠʤʝʥʝʥʠʷ ʦʛʥʷ ʜʣʷ ʪʨʝʥʠʨʦʚʦʢ ʠ 

ʚ ʙʳʪʫ ʣʶʜʝʡ.   

ɺ ʠʥʪʝʨʚʘʣʝ L  = 0 é 9 ʢʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ 

ʘʤʧʣʠʪʫʜʝ ʨʘʚʥʦʝ ʥʝ ʤʝʥʝʝ 2 ʧʦʞʘʨʦʚ ʥʘ ʦʜʥʦʤ 

ʣʝʩʥʦʤ ʢʚʘʨʪʘʣʝ ʧʝʨʚʦʝ ʢʦʣʝʙʘʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. ɺʪʦʨʦʝ ʩʠʣʴʥʦʝ ʢʦʣʝʙʘʥʠʝ ʧʨʦʠʩ-

ʭʦʜʠʪ ʥʘ ʠʥʪʝʨʚʘʣʝ L  = 9 é 15 ʢʤ.  

ʕʚʨʠʩʪʠʯʝʩʢʠʤʠ (ʩʦʜʝʨʞʘʪʝʣʴʥʳʤʠ) ʨʘʩʩʫ-

ʞʜʝʥʠʷʤʠ ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʵʪʦ - ʟʦʥʘ ʜʝʡʩʪʚʠʷ 

ʦʧʳʪʥʳʭ ʦʪʜʳʭʘʶʱʠʭ ʣʶʜʝʡ (ʛʨʠʙʥʠʢʦʚ, ʦʭʦʪʥʠ-

ʢʦʚ ʠ ʧʨ.). ʀʤʝʥʥʦ ʪʘʢʠʝ ʧʦʩʝʪʠʪʝʣʠ ʣʝʩʘ ʧʨʦʥʠʢʘ-

ʶʪ ʩʪʦʣʴ ʜʘʣʝʢʦ ʦʪ ʧʦʞʘʨʥʦʡ ʯʘʩʪʠ. ɺʣʠʷʥʠʝ ʪʘʢʠʭ 

ʣʶʜʝʡ ʦʯʝʥʴ ʟʥʘʯʠʤʦ, ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʢʦʨʨʝʣʷ-

ʮʠʠ ʨʘʚʥʦʤʫ 0,8727, ʪʦ ʝʩʪʴ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ ʩʠʣʴ-

ʥʝʡʰʝʤʫ ʫʨʦʚʥʶ 0,9 ʘʜʝʢʚʘʪʥʦʩʪʠ.    

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʫʩʪʦʡʯʠʚʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʜʘʣʘ ʯʝʪʳʨʝ ʯʣʝʥʘ ʤʦʜʝʣʠ (3). 

ʇʨʠ ʵʪʦʤ ʚʠʜʥʦ, ʯʪʦ ʧʝʨʚʦʝ ʢʦʣʝʙʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ  

ʩ ʧʦʩʪʦʷʥʥʳʤ ʧʝʨʠʦʜʦʤ ʚ 2³0,38924 º 0,8 ʢʤ. 

ʇʨʠ ʵʪʦʤ ʚʪʦʨʦʝ ʢʦʣʝʙʘʥʠʝ ʫʩʧʦʢʘʠʚʘʝʪʩʷ, ʩ ʧʦ-

ʞʘʨʥʦʡ ʯʘʩʪʠ ʥʘʯʠʥʘʷ ʩ ʧʝʨʠʦʜʘ 2³0,25013 º 0,5 

ʢʤ. ʄʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʥʘ ʠʟʤʝʥʝʥʠʷ ʧʝʨʠʦʜʠʯ-

ʥʦʩʪʠ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʚʦʟʤʫʱʝʥʠʷ ʦʪ ʨʘʩʩʪʦʷʥʠʷ 

ʚʣʠʷʶʪ ʧʘʨʘʤʝʪʨʳ ʨʝʣʴʝʬʘ.  

S = 1.90286860

r = 0.13647723

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

0.2 4.8 9.4 14.0 18.6 23.1 27.70.10

1.90

3.70

5.50

7.30

9.10

10.90
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ʪʨʝʥʜ ʧʝʨʚʘʷ ʚʦʣʥʘ 

  
ʚʪʦʨʘʷ ʚʦʣʥʘ ʪʨʝʥʜ ʠ ʜʚʝ ʚʦʣʥʳ ʚʦʟʤʫʱʝʥʠʷ 

 

ʈʠʩ. 5. ɻʨʘʬʠʢʠ ʪʨʝʥʜʘ ʠ ʚʦʣʥʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʣʠʷʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʣʝʩʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʜʦ ʮʝʥʪʨʘ  

ʣʝʩʥʦʛʦ ʢʚʘʨʪʘʣʘ, ʧʦʨʘʞʝʥʥʦʛʦ ʭʦʪʷ ʙʳ ʦʜʥʠʤ ʣʝʩʥʳʤ ʧʦʞʘʨʦʤ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚ 30 ʣʝʪ,  

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʣʝʥʦʚʦʛʦʨʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ. 
 

ʃʫʞʤʘʨʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ. ɼʣʷ ʵʪʦʛʦ ʧʦʜʨʘʟ-

ʜʝʣʝʥʠʷ (ʨʠʩ. 6) ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʬʦʨʤʫʣʘ ʚʠʜʘ 

4321 nnnnn +++= ,(4) 

)72998,9exp(1011256,2 082384,05

1 Ln -Ö= , 

)02873,22exp(1010490,5 45001,064374,177

2 LLn -Ö-= , 

)057017,0/cos( 113 -= pLAn p , 

)28596,1exp(79990,503 00243,195934,8

1 LLA -= , 

23361,1

1 00051841,019275,0 Lp += , 

)16029,3/cos( 224 -= pLAn p , 

)53392,2exp(28049,0 65656,480833,0

2 LLA -= , 

03389,1

2 011434,0013151,0 Lp += . 

  
ʪʨʝʥʜ ʧʝʨʚʘʷ ʚʦʣʥʘ 

  
ʚʪʦʨʘʷ ʚʦʣʥʘ ʪʨʝʥʜ ʠ ʜʚʝ ʚʦʣʥʳ ʚʦʟʤʫʱʝʥʠʷ 

 

ʈʠʩ. 6. ɻʨʘʬʠʢʠ ʪʨʝʥʜʘ ʠ ʚʦʣʥʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʣʠʷʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʣʝʩʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʜʦ ʮʝʥʪʨʘ  

ʣʝʩʥʦʛʦ ʢʚʘʨʪʘʣʘ, ʧʦʨʘʞʝʥʥʦʛʦ ʭʦʪʷ ʙʳ ʦʜʥʠʤ ʣʝʩʥʳʤ ʧʦʞʘʨʦʤ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚ 30 ʣʝʪ,  

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʫʞʤʘʨʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ. 
 

ʕʚʨʠʩʪʠʯʝʩʢʦʝ ʦʙʲʷʩʥʝʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʧʨʠʤʝʨʥʦ ʪʘʢʦʝ ʞʝ, ʢʘʢ  ʠ ʜʣʷ ʧʨʝʜʳʜʫʱʝʡ ʬʦʨʤʫ-

ʣʳ. ʆʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʦ ʦʢʦʣʦ ʧʦʞʘʨʥʦʡ ʯʘʩʪʠ ʣʝʩʥʠʯʝʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ 

S = 1.92982376

r = 0.31610044

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

3.3 5.5 7.6 9.7 11.8 13.9 16.10.30

1.70

3.10

4.50

5.90

7.30

8.70

S = 1.72134151

r = 0.40313594

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

3.3 5.5 7.6 9.7 11.8 13.9 16.1-2.66

-1.06

0.53

2.13

3.73

5.33

6.93

S = 0.88150520

r = 0.87274552

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

3.3 5.5 7.6 9.7 11.8 13.9 16.1-2.06

-0.57

0.91

2.39

3.88

5.36

6.84

S = 1.35859793

r = 0.91413838

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

3.3 5.5 7.6 9.7 11.8 13.9 16.10.30

1.70

3.10

4.50

5.90

7.30

8.70

S = 1.56120218

r = 0.52090506

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

1.2 3.2 5.3 7.3 9.3 11.4 13.40.10

1.90

3.70

5.50

7.30

9.10

10.90

S = 0.82282884

r = 0.85609779

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

1.2 3.2 5.3 7.3 9.3 11.4 13.4-4.88

-3.00

-1.11

0.77

2.65

4.53

6.41

S = 0.64079808

r = 0.62720499

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

1.2 3.2 5.3 7.3 9.3 11.4 13.4-1.55

-0.91

-0.27

0.37

1.01

1.65

2.28

S = 0.67435845

r = 0.95177680

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

1.2 3.2 5.3 7.3 9.3 11.4 13.40.10

1.90

3.70

5.50

7.30

9.10

10.90
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ʩʠʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʥʘ 

ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʣʝʩʥʦʤ ʢʚʘʨʪʘʣʝ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʦʙʘ ʢʦʣʝʙʘʥʠʷ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʫʩʧʦʢʘʠʚʘʶʪʩʷ.  

ʗʣʴʯʠʥʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ. ɻʨʘʬʠʢʠ (ʨʠʩ. 7) 

ʧʦʣʫʯʝʥʳ ʧʦ ʬʦʨʤʫʣʝ  

4321 nnnnn +++= ,   

)38754,0exp(60849,901 Ln -= , 

43060,0

2 81236,0 Ln = , 

)00045,3/cos( 113 += pLAn p , 

)62574,1exp(1084972,5 85245,077945,1512

1 LLA -Ö= - ,(5) 

55791,2

1 00037130,006418,4 Lp -= , 

)97618,0/cos( 224 += pLAn p , 

)19260,1exp(1021310,2 44946,193401,110105

2 LLA -Ö= - , 

61764,1

2 010306,014905,2 Lp -= . 

  

ʪʨʝʥʜ ʧʝʨʚʘʷ ʚʦʣʥʘ 

  
ʚʪʦʨʘʷ ʚʦʣʥʘ ʪʨʝʥʜ ʠ ʜʚʝ ʚʦʣʥʳ ʚʦʟʤʫʱʝʥʠʷ 

 

ʈʠʩ. 7. ɻʨʘʬʠʢʠ ʪʨʝʥʜʘ ʠ ʚʦʣʥʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʣʠʷʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʣʝʩʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʜʦ ʮʝʥʪʨʘ  

ʣʝʩʥʦʛʦ ʢʚʘʨʪʘʣʘ, ʧʦʨʘʞʝʥʥʦʛʦ ʭʦʪʷ ʙʳ ʦʜʥʠʤ ʣʝʩʥʳʤ ʧʦʞʘʨʦʤ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚ 30 ʣʝʪ,  

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʣʴʯʠʥʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 
 

ʌɿ1- ʟʦʥʘ ʟʘʧʦʚʝʜʥʦʛʦ ʨʝʞʠʤʘ. ʆʥʘ ʭʦʨʦʰʦ 

ʦʭʨʘʥʷʝʪʩʷ, ʠ ʧʦʵʪʦʤʫ ʟʘ 30 ʣʝʪ ʧʨʦʠʟʦʰʣʠ ʚʩʝʛʦ ʧʦ 

ʦʜʥʦʤʫ ʧʦʞʘʨʫ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʘʭ. 

ʇʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʩʪʦʝ ʚʳʨʘʞʝʥʠʝ 1=n .

 ʌɿ2 ï ʟʦʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʘʷ. ɿʜʝʩʴ ʚʦʟ-

ʥʠʢʣʘ ʚʩʝʛʦ ʦʜʥʘ ʚʦʣʥʘ ʚʦʟʤʫʱʝʥʠʷ (ʨʠʩ. 8) ʧʦ 

ʪʨʝʭʯʣʝʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ  

321 nnnn ++= ,(6) 

)0018757,0exp(32487,711 Ln = , 
079086,0

2 48354,50 Ln -= , 

)75868,5/cos( 113 -= pLAn p , 

)098207,0exp(1083484,4 49615,46

1 LLA -Ö-= - , 

Lp 0053303,037530,11 += .

  
ʪʨʝʥʜ ʧʝʨʚʘʷ ʚʦʣʥʘ 

S = 2.15215811

r = 0.10547650

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

11.3 13.9 16.4 19.0 21.6 24.1 26.70.10

1.90

3.70

5.50

7.30

9.10

10.90

S = 1.89064851

r = 0.54089555

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

11.3 13.9 16.4 19.0 21.6 24.1 26.7-3.29

-1.41

0.48

2.36

4.25

6.13

8.02

S = 1.61472083

r = 0.51218710

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

11.3 13.9 16.4 19.0 21.6 24.1 26.7-4.26

-2.41

-0.57

1.28

3.12

4.97

6.81

S = 1.78332395

r = 0.70054921

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

11.3 13.9 16.4 19.0 21.6 24.1 26.70.10

1.90

3.70

5.50

7.30

9.10

10.90

S = 1.46917936

r = 0.90982428

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

0.4 13.6 26.8 40.0 53.2 66.4 79.68.12

9.08

10.04

11.00

11.96

12.92

13.88

S = 0.00000000

r = 1.00000000

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

0.4 13.6 26.8 40.0 53.2 66.4 79.6-1.10

-0.72

-0.35

0.03

0.41

0.79

1.17
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ʪʨʝʥʜ ʠ ʦʜʥʘ ʚʦʣʥʘ ʚʦʟʤʫʱʝʥʠʷ ʦʩʪʘʪʢʠ ʧʦʩʣʝ ʪʨʝʥʜʘ ʠ ʚʦʣʥʳ ʚʦʟʤʫʱʝʥʠʷ 

 

ʈʠʩ. 8. ɻʨʘʬʠʢʠ ʚʣʠʷʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʜʦ ʮʝʥʪʨʘ ʣʝʩʥʦʛʦ ʢʚʘʨʪʘʣʘ. 
  

ʌɿ3 ï ʟʦʥʘ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʥʝʡ (ʨʠʩ. 9) 5 ʯʣʝʥʦʚ ʤʦʜʝʣʠ: 

54321 nnnnnn ++++= , 

)025610,0exp(50350,21 Ln -= , 

)39071,94exp(1009783,8 42260,034070,14341

2 LLn -Ö= - ,(7) 

)41669,5/cos( 113 -= pLAn p , 

)96089,10exp(1055992,2 20445,181142

1 LLA -Ö-= - , 

Lp 016790,0062856,01 += , 

)94311,1/cos( 224 += pLAn p , 

)17315,4exp(1033370,8 06235,8574

2 LLA -Ö-= - , 

23254,02 =p , )68590,1/cos( 335 += pLAn p , 

)00061638,0exp(35452,0 04982,394135,0

3 LLA -= , 
24730,0

3 057072,030391,0 Lp -= .

S = 0.00069875

r = 0.99999996

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

0.4 13.6 26.8 40.0 53.2 66.4 79.68.12

9.08

10.04

11.00

11.96

12.92

13.88

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

0.4 13.6 26.8 40.0 53.2 66.4 79.6-0.00

-0.00

-0.00

0.00

0.00

0.00

0.00

  
ʪʨʝʥʜ ʧʝʨʚʘʷ ʚʦʣʥʘ  

  
ʪʨʝʥʜ + ʚʦʣʥʘ ʚʪʦʨʘʷ ʚʦʣʥʘ 

  
ʪʨʝʥʜ + ʜʚʝ ʚʦʣʥʳ ʪʨʝʪʴʷ ʚʦʣʥʘ 

S = 1.67941879

r = 0.39626621

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

1.1 5.3 9.6 13.8 18.0 22.3 26.50.20

1.80

3.40

5.00

6.60

8.20

9.80

S = 1.27204420

r = 0.65291481

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

1.1 5.3 9.6 13.8 18.0 22.3 26.5-2.38

-0.82

0.74

2.31

3.87

5.43

6.99

S = 1.35120440

r = 0.73842191

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

1.1 5.3 9.6 13.8 18.0 22.3 26.50.20

1.80

3.40

5.00

6.60

8.20

9.80

S = 1.03404798

r = 0.48851945

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

1.1 5.3 9.6 13.8 18.0 22.3 26.5-3.02

-1.92

-0.81

0.30

1.41

2.51

3.62

S = 1.14380305

r = 0.85983746

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

1.1 5.3 9.6 13.8 18.0 22.3 26.50.20

1.80

3.40

5.00

6.60

8.20

9.80

S = 0.65097331

r = 0.74473062

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

1.1 5.3 9.6 13.8 18.0 22.3 26.5-1.75

-0.89

-0.02

0.84

1.71

2.57

3.44
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ʈʠʩ. 9. ɻʨʘʬʠʢʠ ʪʨʝʥʜʘ ʠ ʚʦʣʥʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʣʠʷʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʣʝʩʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʜʦ ʮʝʥʪʨʘ  

ʣʝʩʥʦʛʦ ʢʚʘʨʪʘʣʘ, ʧʦʨʘʞʝʥʥʦʛʦ ʭʦʪʷ ʙʳ ʦʜʥʠʤ ʣʝʩʥʳʤ ʧʦʞʘʨʦʤ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚ 30 ʣʝʪ,  

ʥʘ ʟʦʥʝ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘ-

ʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 15 ʜʦ 25 ʢʤ. ɿʜʝʩʴ ʞʝ 

ʝʩʪʴ ʜʚʘ ʩʠʣʴʥʳʭ ʢʦʣʝʙʘʥʠʷ. ʊʨʝʪʴʝ ʢʦʣʝʙʘʥʠʷ ʚʦʟ-

ʥʠʢʘʝʪ ʙʣʠʞʝ ʢ ʧʦʞʘʨʥʦʡ ʯʘʩʪʠ ʣʝʩʥʠʯʝʩʪʚʘ. 

ʌɿ4 ï ʟʦʥʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʣʫʯʝʥʘ (ʨʠʩ. 10) ʬʦʨʤʫʣʘ:  

54321 nnnnnn ++++= ,  

)02022,3exp(05785,204 40634,0

1 Ln -= , 

)073154,0exp(098746,0 92705,055694,1

2 LLn -= , 

)77997,0/cos( 113 += pLAn p , 

 

)85310,1exp(1056735,6 96126,078646,3026

1 LLA -Ö= - , 

Lp 36340,021400,111 -= , 

)11429,0/cos( 224 += pLAn p ,(8) 

)00498,66exp(1033509,4 20496,053705,2126

2 LLA --Ö= , 

19340,02 =p ,  

)45686,2/cos( 335 += pLAn p , 

)40651,1exp(62566,3 85687,075382,12

3 LLA -= , 
39314,1

3 027239,041447,3 Lp -= .

  
ʪʨʝʥʜ + ʪʨʠ ʚʦʣʥʳ ʆʩʪʘʪʢʠ ʧʦʩʣʝ ʦʙʱʝʡ ʤʦʜʝʣʠ 

  
ʪʨʝʥʜ ʧʝʨʚʘʷ ʚʦʣʥʘ  

  
ʪʨʝʥʜ + ʚʦʣʥʘ ʚʪʦʨʘʷ ʚʦʣʥʘ 

 
 

ʪʨʝʥʜ + ʜʚʝ ʚʦʣʥʳ ʪʨʝʪʴʷ ʚʦʣʥʘ 

S = 0.88258284

r = 0.94514241

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

1.1 5.3 9.6 13.8 18.0 22.3 26.50.20

1.80

3.40

5.00

6.60

8.20

9.80

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

1.1 5.3 9.6 13.8 18.0 22.3 26.5-1.51

-0.94

-0.37

0.19

0.76

1.32

1.89

S = 2.19655766

r = 0.34463215

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

0.2 4.8 9.4 14.0 18.6 23.1 27.70.10

1.90

3.70

5.50

7.30

9.10

10.90

S = 1.84361149

r = 0.55572985

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

0.2 4.8 9.4 14.0 18.6 23.1 27.7-4.94

-2.79

-0.65

1.50

3.64

5.79

7.93

S = 1.94658185

r = 0.63193136

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)

0.2 4.8 9.4 14.0 18.6 23.1 27.70.10

1.90

3.70

5.50

7.30

9.10

10.90

S = 1.52888866

r = 0.52519213

X Axis (units)

Y
 A

x
is

 (
u

n
it

s
)
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ʈʠʩ. 10. ɻʨʘʬʠʢʠ ʪʨʝʥʜʘ ʠ ʚʦʣʥʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʣʠʷʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʜʦ ʮʝʥʪʨʘ  

ʣʝʩʥʦʛʦ ʢʚʘʨʪʘʣʘ, ʧʦʨʘʞʝʥʥʦʛʦ ʭʦʪʷ ʙʳ ʦʜʥʠʤ ʣʝʩʥʳʤ ʧʦʞʘʨʦʤ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚ 30 ʣʝʪ,  

ʥʘ ʟʦʥʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
 

ɼʘʣʝʝ ʧʦʣʫʯʠʣʠʩʴ ʝʱʝ 5 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʚʝʡʚʣʝʪʘ, ʧʦʵʪʦʤʫ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʩʪʘʣʦ ʨʘʚʥʳʤ 10=m . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʥʩʠʬʠ-

ʢʘʮʠʷ ʨʝʢʨʝʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʘʜʘʧʪʘʮʠ-

ʦʥʥʳʭ ʚʦʣʥ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʥʦ ʩʘʤʘ ʧʨʠʨʦʜʥʘʷ 

ʩʨʝʜʘ ʧʦʢʘ ʥʝ ʨʘʟʨʫʰʘʝʪʩʷ.   

ʌɿ5 ï ʟʦʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺʝ-

ʜʝʥʠʝ ʭʦʟʷʡʩʪʚʘ (ʨʠʩ. 11) ʩʠʣʴʥʦ ʫʤʝʥʴʰʘʝʪʴ ʘʜʘʧ-

ʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʣʝʩʥʦʡ ʩʨʝʜʳ ʧʦ ʬʦʨʤʫʣʝ 

 4321 nnnnn +++= ,  (9) 

)59828,0exp(19010,921 Ln -= , 47091,2

2 00016922,0 Ln = , 

)41462,1/cos( 113 += pLAn p , 

)00759,2exp(1074426,5 04301,158021,2415

1 LLA -Ö-= - , 

07768,1

1 00289566,002597,1 Lp -= , 

)41061,5/cos( 224 += pLAn p , 

)52163,4exp(1041211,6 54071,049509,127

2 LLA -Ö= - , 

40499,2

2 0027427,058247,9 Lp -= . 

 

ʈʠʩ. 11. ɻʨʘʬʠʢʠ ʪʨʝʥʜʘ ʠ ʚʦʣʥʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʣʠʷʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʣʝʩʦʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʜʦ ʮʝʥʪʨʘ ʣʝʩʥʦʛʦ 

ʢʚʘʨʪʘʣʘ, ʧʦʨʘʞʝʥʥʦʛʦ ʭʦʪʷ ʙʳ ʦʜʥʠʤ ʣʝʩʥʳʤ ʧʦʞʘʨʦʤ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚ 30 ʣʝʪ,  

ʥʘ ʟʦʥʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

  
ʪʨʝʥʜ + ʪʨʠ ʚʦʣʥʳ ʆʩʪʘʪʢʠ ʧʦʩʣʝ ʦʙʱʝʡ ʤʦʜʝʣʠ 

  
ʪʨʝʥʜ ʧʝʨʚʘʷ ʚʦʣʥʘ  

  

ʪʨʝʥʜ + ʚʦʣʥʘ ʚʪʦʨʘʷ ʚʦʣʥʘ 

  
ʪʨʝʥʜ + ʜʚʝ ʚʦʣʥʳ ʦʩʪʘʪʢʠ ʧʦʩʣʝ ʦʙʱʝʡ ʤʦʜʝʣʠ 
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ʍʘʨʘʢʪʝʨ ʦʙʱʝʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʷʩʝʥ: ʠʥ-

ʪʝʥʩʠʚʥʘʷ ʨʝʢʨʝʘʮʠʷ ʚʝʜʝʪ ʢ ʚʳʩʦʢʦʡ ʘʤʧʣʠʪʫʜʝ 

ʢʦʣʝʙʘʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʢʦʣʦ ʧʦʞʘʨʥʦʡ ʯʘʩʪʠ 

ʣʝʩʥʠʯʝʩʪʚʘ, ʘ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʦʩʚʦʝʥʠʝ ʛʘʩʠʪ ʘʜʘʧ-

ʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʣʝʩʘ. ʇʨʠ ʵʪʦʤ ʦʢʦʣʦ ʧʦ-

ʞʘʨʥʦʡ ʯʘʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʣʘʚʥʦʝ ʩʥʠʞʝʥʠʝ ʢʦ-

ʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʚ, ʘ ʧʦʩʣʝ ʤʠʥʠʤʫʤʘ ʥʘ ʨʘʩʩʪʦʷ-

ʥʠʠ 8 ï 14 ʢʤ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʩʠʣʴʥʘʷ ʬʣʶʢʪʫʘʮʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʞʘʨʦʚ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʣʝʩʥʦʤ 

ʢʚʘʨʪʘʣʝ, ʩ ʜʘʣʴʥʝʡʰʠʤ ʫʜʘʣʝʥʠʝʤ ʮʝʥʪʨʘ ʧʦʨʘ-

ʞʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʢʚʘʨʪʘʣʘ ʦʪ ʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ 

ʩʥʦʚʘ ʢʦʣʠʯʝʩʪʚʦ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʚʦʟʨʘʩʪʘʝʪ.    

ɺʣʠʷʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ. ɿʘʢʦʥʦ-

ʤʝʨʥʦʩʪʴ ʪʘʢʦʛʦ ʚʣʠʷʥʠʷ (ʨʠʩ. 12) ʧʦ ʢʦʜʘʤ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʭ ʟʦʥ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ 

+-= )0046424,0exp(00143,1 49421,365992,1 ʌɿʌɿm  

)62047,24exp(1017444,5 09942,129084,12124 ʌɿʌɿ -Ö+ - .(10) 

ʇʝʨʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʦ ʙʠʦʪʝʭʥʠʯʝʩʢʦʤʫ 

ʟʘʢʦʥʫ ʧʦʢʘʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ 

ʩʚʦʡʩʪʚ ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʦʚ ʢ ʨʦʩʪʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ.  ʉ ʨʦʩʪʦʤ ʢʦʜʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʦʥʳ 

(1, 2, 3, 4 ʠ 5) ʚʥʘʯʘʣʝ ʧʨʦʠʩʭʦʜʠʪ ʨʦʩʪ ʯʠʩʣʘ ʢʦʣʝ-

ʙʘʥʠʡ ʜʦ ʌɿ, ʘ ʟʘʪʝʤ ʧʝʨʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʫʙʳʚʘ-

ʝʪ. 

 
 

ʈʠʩ. 12. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʛʦʪʦ-

ʚʦʡ ʦʙʱʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʢʦʜʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʦʥʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ  

ʧʘʨʢʘ çʄʘʨʠʡ ʏʦʜʨʘè. 

ɺʪʦʨʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʦʢʘʟʳʚʘʝʪ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʦʙʠʣʠʟʘ-

ʮʠʠ ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʦʚ ʚʥʫʪʨʝʥʥʠʭ ʞʠʟʥʝʥʥʳʭ ʩʠʣ 

ʜʝʨʝʚʴʝʚ ʠ ʧʦʵʪʦʤʫ ʥʘ ʌɿ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʝʙʘʪʝʣʴ-

ʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʚʦʟʨʘʩʪʝʪ ʚ (10 - 2) / (5 - 2) = 8 / 3 

= 2,67 ʨʘʟʘ (ʪʨʝʥʜ ʠʟ ʜʚʫʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʝ ʫʯʠʪʳ-

ʚʘʝʪʩʷ). ʅʦ ʜʘʣʴʥʝʡʰʝʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʌɿ5 ʩʥʠʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʣʝʩʘ ʚ (10 - 2) / (4 - 2) = 

8 / 2 = 4 ʨʘʟʘ. ʈʫʙʢʠ ʜʝʨʝʚʴʝʚ ʧʨʠʚʦʜʷʪ ʢ ʜʠʩʙʘʣʘʥ-

ʩʫ ʤʝʞʜʫ ʜʨʝʚʦʩʪʦʷʤʠ ʠ ʢ ʧʦʣʥʦʤʫ ʧʨʝʢʨʘʱʝʥʠʶ 

ʚʦʣʥʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʝʩʘ ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫ-

ʱʝʩʪʚʘ.   
ɿʘʢʣʶʯʝʥʠʝ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʙʣʘʜʘʝʪ ʧʨʦʩʪʦʪʦʡ ʨʝʘ-

ʣʠʟʘʮʠʠ, ʪʘʢ ʢʘʢ ʧʦ ʬʘʢʪʠʯʝʩʢʠʤ ʧʨʦʰʣʳʤ ʤʥʦʛʦ-

ʣʝʪʥʠʤ ʜʘʥʥʳʤ ʦ ʣʝʩʥʳʭ ʧʦʞʘʨʘʭ ʥʘ ʢʦʥʢʨʝʪʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʦʩʪʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦ ʦʜʠʥ ʨʘʟ ʠʟʤʝ-

ʨʠʪʴ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʣʝʩʥʠʯʝʩʪʚʘ 

ʜʦ ʮʝʥʪʨʘ ʝʛʦ ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʦʚ.  

ʇʨʠʯʝʤ ʠʟʤʝʨʷʶʪʩʷ ʨʘʩʩʪʦʷʥʠʷ ʪʦʣʴʢʦ ʜʦ 

ʮʝʥʪʨʦʚ ʪʝʭ ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʦʚ, ʢʦʪʦʨʳʝ ʟʘ ʤʥʦʛʦ-

ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠʟʤʝʨʝʥʠʡ ʧʦʜʚʝʨʛʘʣʠʩʴ ʭʦʪʷ ʙʳ 

ʦʜʥʦʤʫ ʣʝʩʥʦʤʫ ʧʦʞʘʨʫ.  

ʇʦʩʣʝ ʩʦʩʪʘʚʣʷʪʁʩʷ ʪʘʙʣʠʮ r 1 ʠ 2, ʠʭ ʜʘʥ-

ʥʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠ-

ʟʫ.  ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʨʘʩʰʠʨʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʚʳʰʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʩʠʩʪʝʤʳ ʪʠʧʘ çʃʝʩʥʦʡ ɼʦʟʦʨè.  

ɺ ʠʪʦʛʝ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ, ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ʦ ʣʝʩʥʳʭ ʧʦʞʘʨʘʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

(ʧʨʦʮʝʩʩʳ ʧʦʚʝʜʝʥʠʷ ʚʳʜʝʣʦʚ ʥʘ ʣʝʩʥʦʤ ʢʘʚʨʪʘʣʝ) 

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ (ʧʨʦʮʝʩʩʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ) 

ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʫʪʦʯʥʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʧʦ ʪʝʤ ʣʝʩʥʳʤ 

ʢʚʘʨʪʘʣʘʤ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦ-

ʞʘʨʦʚ.   
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THE ANALYSIS OF FORE ST QUARTERS ON DISTANCE FROM THE PLACE  

OF THE DISLOCATION O F FOREST FIRE SERVICE OF THE ENTERPRISE 
 

For a set of points of monitoring of the centers of ignition take forest quarter, for the long-

term period subject at least to one forest fire. Struck with fires forest quarter take for ob-

jects of the analysis, and for additional object take fire service of a forestry. Measure dis-

tances from fire service to the conditional centers of the forest quarters struck with fires, 

and from the account book for the long-term period define number of the forest fires which 

have happened on the same forest quarter struck with fires. Trends and wave regularities of 

influence of this distance on number of forest fires on one struck forest quarter are given. 

 

Keywords: forestry, the fire service, struck quarter, forest fires, distance, regularities. 
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ʄɽʊʆɼʓ ʆɹʆʉʅʆɺɸʅʀʗ ʈɽɿɽʈɺʆɺ ʇʈʆɽʂʊʀʈʋɽʄʓʍ ɻʀɼʈɸɺʃʀʏɽʉʂʀʍ 

ʉʀʉʊɽʄ ʇʈʀ ʇʆɼʂʃʖʏɽʅʀʀ ʋʉʊʈʆʁʉʊɺ ʇʆɾɸʈʆʊʋʐɽʅʀʗ 

 

ʉ.ɸ. ʉʘʟʦʥʦʚʘ 
 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʦʙʦʩʥʦʚʘʥʠʷ ʨʝʟʝʨʚʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʠʜʨʘʚ-

ʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʩʣʫʯʘʝ ʧʦʜʢʣʶʯʝʥʠʷ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ ʘʥʘʣʠʟ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ ʚ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʘʭ. ʄʝʪʦʜʳ ʦʙʦʩʥʦʚʘʥʠʷ ʨʝʟʝʨʚʦʚ ʜʣʷ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʜʚʫʭ ʧʦʜʭʦʜʘʭ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʯʠʩ-

ʪʦ çʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʤè, ʘ ʚʪʦʨʦʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʩʪʘʪʠʩʪʠʯʝʩʢʠʤè. ʇʨʝʜʣʦ-

ʞʝʥʦ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʧʦʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʝʟʝʨ-

ʚʦʚ ʤʦʱʥʦʩʪʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʠʥʠʤʘʪʴ ʫʩʪʨʦʡʩʪʚʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʟʘ 

ʘʙʦʥʝʥʪʩʢʠʝ ʧʦʜʩʠʩʪʝʤʳ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʘʙʦʥʝʥʪʩʢʠʝ ʧʦʜʩʠʩʪʝʤʳ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʨʝʟʝʨʚʠʨʦ-

ʚʘʥʠʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ. ʅʘ ʧʨʘʢʪʠʢʝ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ 

ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʤʦʱʥʦʩʪʠ ʜʣʷ 

ʫʩʪʨʦʡʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʩʠʩ-

ʪʝʤʘʤ ʛʦʨʦʜʩʢʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʤʦʛʫʪ ʥʝ ʦʙʝʩʧʝʯʠʪʴ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘ-

ʨʘ ʪʨʝʙʫʝʤʳʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠ ʠʥʪʝʥʩʠʚʥʳʡ ʨʘʩʭʦʜ 

ʚʦʜʳ ʚ ʩʣʫʯʘʝ ʧʦʜʢʣʶʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʧʦʞʘʨʦʪʫ-

ʰʝʥʠʷ ʚ ʫʟʣʝ ʩʣʦʞʥʦʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

(ɻʉ), ʙʣʠʞʘʡʰʝʤʫ ʢ ʤʝʩʪʫ ʚʦʟʛʦʨʘʥʠʷ. ɼʣʷ ʧʨʝ-

ʦʜʦʣʝʥʠʷ ʚʦʟʥʠʢʰʝʡ ʧʨʦʙʣʝʤʳ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʦ-

ʚʝʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʠʜʨʘʚʣʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ, ʩʬʦʨʤʠʨʦʚʘʚ ʧʦʣʥʦʮʝʥʥʳʡ ʘʚʘʨʠʡ-

ʥʳʡ ʨʝʟʝʨʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ-

ʞʘʨʦʪʫʰʝʥʠʷ. ʅʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʦʩʥʦ-

ʚʘʪʴ ʨʝʟʝʨʚ ʤʦʱʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʦ-

ʩʪʳʤ, ʯʝʤ ʥʘ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɿʘʜʘʯʘ ʦʙʦʩʥʦʚʘʥʠʷ ʨʝʟʝʨʚʘ ʤʦʱʥʦʩʪʠ ʣʶ-

ʙʦʡ ɻʉ ʚʢʣʶʯʘʝʪ ʜʚʝ ʧʦʜʟʘʜʘʯʠ: ʩʪʨʫʢʪʫʨʥʦʝ ʨʝ-

ʟʝʨʚʠʨʦʚʘʥʠʝ [1] ʠ ʪʨʘʥʩʧʦʨʪʥʦʝ [2] (ʧʘʨʘʤʝʪʨʠʯʝ-

ʩʢʦʝ) ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ. ʂ ʧʨʠʝʤʘʤ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢʦʣʴʮʝʚʘʥʠʝ, ʫʩʪʘʥʦʚʢʘ 

ʧʝʨʝʤʳʯʝʢ, ʩʝʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʜʫʙʣʠʨʦʚʘʥʠʝ ʦʪ-

ʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʠʩʪʦʯʥʠʢʦʚ ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ ʜʦʩ-

ʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʫʙʦ-

ʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ. ɿʘʜʘʯʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʝʟʝʨʚʠ-

ʨʦʚʘʥʠʷ - ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʦʚ ʣʠʥʠʡ ʧʨʠ ʥʝʠʟ-

ʤʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʠ. 

ʄʝʪʦʜʳ ʦʙʦʩʥʦʚʘʥʠʷ ʨʝʟʝʨʚʦʚ ʧʨʦʝʢʪʠ-

ʨʫʝʤʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʉʦʩʪʘʚʥʦʡ ʯʘ-

ʩʪʴʶ ʤʝʪʦʜʦʚ ʦʙʦʩʥʦʚʘʥʠʷ ʨʝʟʝʨʚʦʚ ʧʨʠ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʠ ɻʉ ʜʦʣʞʝʥ ʩʪʘʪʴ ʘʥʘʣʠʟ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʩʠʩʪʝʤʳ ʚ ʘʚʘʨʠʡʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ (ʚ ʩʣʫ-

ʯʘʝ ʧʦʜʢʣʶʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ) ʨʝ-

ʞʠʤʘʭ. ʆʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ɻʉ ʦʧʠʩʳʚʘ-

ʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʥʝʩʪʘʮʠʦʥʘʨʥʳʤ ʤʥʦʛʦʤʝʨʥʳʤ 

ʧʨʦʮʝʩʩʦʤ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʟʘʜʘʯʘʭ ʩʠʥʪʝʟʘ ʥʘ-

ʜʝʞʥʦʩʪʠ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʜʦʣʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʫʧʨʘʚʣʷʝʤʳʡ ʩʣʫʯʘʡʥʳʡ ʧʨʦ-

ʮʝʩʩ [3]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝ-

ʥʠʶ ʧʨʠʤʝʥʷʶʪʩʷ ʜʚʘ ʧʦʜʭʦʜʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʯʠʩʪʦ çʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʤè, ʘ ʚʪʦʨʦʡ 

ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʳ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʦ-

ʵʪʦʤʫ ʝʛʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʩʪʘʪʠʩʪʠʯʝʩʢʠʤè. ʇʨʝʜ-

ʣʘʛʘʝʤʳʝ ʥʘʟʚʘʥʠʷ ʭʦʪʷ ʠ ʫʩʣʦʚʥʳ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝ-

ʤʷ ʜʦʩʪʘʪʦʯʥʦ ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʶʪ ʠʭ ʩʫʱʥʦʩʪʴ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʦʤ, 

ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʩʪʦʨʦʥʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɻʉ ʦʪ-

ʨʘʞʘʶʪʩʷ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ, ʦʩʥʦʚʦʡ ʢʦ-

ʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʧʦʪʦʢʘ ʚ ʨʘʩʯʝʪʥʦʡ ʩʝ-

ʪʠ. ʏʘʩʪʠʯʥʦ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʞʥʦ ʫʯʝʩʪʴ, ʟʘʜʘ-

ʚʘʷ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʩʪʨʫʢʪʫʨʫ ʩʝʪʠ ʠ ʧʘʨʘ-

ʤʝʪʨʳ ʜʫʛ. ʅʦ ʠʥʦʛʜʘ ʧʨʠʭʦʜʠʪʩʷ ʚʠʜʦʠʟʤʝʥʷʪʴ ʥʝ 
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ʪʦʣʴʢʦ ʩʝʪʴ, ʥʦ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʠʣʠ ʢʨʠʪʝʨʠʠ ʚʳʙʦ-

ʨʘ ʧʦʪʦʢʘ. ʉʝʤʝʡʩʪʚʦ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʥʘʟʳʚʘʝʪʩʷ 

çʧʦʪʦʢʦʚʳʤʠè ʤʦʜʝʣʷʤʠ ʠ ʧʦʨʦʞʜʘʝʪʩʷ ʥʝʩʢʦʣʴ-

ʢʠʤʠ, ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʟʘʜʘʯʘ-

ʤʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʜʘʯʠ ʦ 

ʤʘʢʩʠʤʘʣʴʥʦʤ ʧʦʪʦʢʝ, ʦ ʧʦʪʦʢʝ ʤʠʥʠʤʘʣʴʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʠ ʦ ʤʘʢʩʠʤʘʣʴʥʦʤ ʧʦʪʦʢʝ ʤʠʥʠʤʘʣʴʥʦʡ 

ʩʪʦʠʤʦʩʪʠ [4]. 

ʆʮʝʥʢʘ ʥʘʜʝʞʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʫ-

ʙʦʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʩʪʨʦʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚʝʢʪʦʨʦʚ-ʧʦʪʦʢʦʚ ʚ 

ʩʝʪʷʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʥʦʞʝʩʪʚʫ ʚʦʟʤʦʞʥʳʭ 

ʩʦʩʪʦʷʥʠʡ ʵʪʠʭ ʩʝʪʝʡ. ʕʪʠ ʩʦʩʪʦʷʥʠʷ ʚʦʟʥʠʢʘʶʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʝʙʘʥʠʡ ʩʧʨʦʩʘ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʦ-

ʩʪʘʚʦʢ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ (ʎʇ) ʚ ʩʝʪʴ; ʦʪʢʘʟʦʚ ʵʣʝ-

ʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʡ ʠʭ ʤʦʱʥʦʩʪʠ ʧʨʠ 

ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪʢʘʟʦʚ. ɺʝʢʪʦʨ-ʧʦʪʦʢ ʚ 

ʩʝʪʠ ʜʣʷ ʜʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʨʝ-

ʞʠʤʦʤ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʘ ʚʳʯʠʩ-

ʣʝʥʠʡ ʧʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʠʜʝʠ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʥʝ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ, 

ʘ ʝʝ ʨʝʞʠʤʦʚ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʪʦʣʴʢʦ ʠʭ ʙʘʟʠʩʦʚ. 

ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʧʨʦʮʝʜʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʡ (ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʘʤ ʤʝʪʦʜ) ʚʢʣʶ-

ʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ [5]: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʦʜʝʣʝʡ 

ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢ-

ʪʦʚ ʠ ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʝʥʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʜʣʷ ʨʘʩʯʝʪʘ ʨʝʞʠʤʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ (ʪʦ ʝʩʪʴ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʦʙʲʝʢʪʦʚ) ʧʨʠ ʘʚʘʨʠʷʭ ʠ ʧʨʠ ʵʢʩ-

ʪʨʝʥʥʦʤ ʧʦʜʢʣʶʯʝʥʠʠ ʢʨʫʧʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝʞʠʤʦʚ ʥʘ 

ʤʥʦʞʝʩʪʚʝ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ ʠ ʚʳʜʝʣʝʥʠʝ ʥʘ ʵʪʦʡ 

ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʨʝʞʠʤʦʚ; 

- ʠʤʠʪʘʮʠʷ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʥʘ ʤʥʦʞʝʩʪʚʝ 

ʥʝ ʧʨʦʩʤʦʪʨʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʧʦ ʤʝʪʦʜʫ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ (ʄʦʥʪʝ-ʂʘʨʣʦ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪ-

ʩʷ ʨʷʜʳ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʠ ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ. ɼʘʣʝʝ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʦʙʲʝʤʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʥʘ ʧʣʘʥʦʚʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ. 

ʌʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ 

ʚʩʝʩʪʦʨʦʥʥʝʤ ʘʥʘʣʠʟʝ ʧʫʪʝʡ ʩʥʘʙʞʝʥʠʷ ʦʜʥʦʛʦ ʠʣʠ 

ʛʨʫʧʧʳ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʧʦʜʨʘʟʫʤʝʚʘ-

ʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʣʠʥʝʡʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʜʦʩ-

ʪʘʚʣʷʶʱʠʭ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʫʶ ʩʨʝʜʫ ʚ ʜʘʥʥʫʶ 

ʪʦʯʢʫ [6]. ɺʝʨʦʷʪʥʦʩʪʴ Rj ʙʝʟʦʪʢʘʟʥʦʛʦ ʩʥʘʙʞʝʥʠʷ 

ʫʟʣʘ j ʚʳʯʠʩʣʷʝʪʩʷ ʯʝʨʝʟ ʥʘʜʝʞʥʦʩʪʠ ʧʫʪʝʡ ʝʛʦ 

ʩʥʘʙʞʝʥʠʷ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʠʣʠ ʦʪ ʨʝʟʝʨʚʠʨʦʚʘʥʥʦʡ 

(ʟʘʢʦʣʴʮʦʚʘʥʥʦʡ) ʯʘʩʪʠ ʩʠʩʪʝʤʳ. ɼʣʷ ʧʫʪʠ ˊj, ʩʦ-

ʩʪʦʷʱʝʛʦ ʠʟ ʢ ʵʣʝʤʝʥʪʦʚ, 

Ὑˊ Ὑ  

ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ 

ʧʦʜʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʛʦ ʩʥʘʙʞʝʥʠʷ, 

ʫʯʠʪʳʚʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʳʭ ɻʉ, ʥʘʧʨʠ-

ʤʝʨ, ʩʪʝʧʝʥʴ ʩʝʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝ-

ʞʠʤ, ʧʘʨʘʤʝʪʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʪ.ʜ. 

ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʪʨʝʙʫʝʪʩʷ ʟʥʘʪʴ ʬʘʢ-

ʪʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʧʫʪʝʡ ʩʥʘʙʞʝʥʠʷ, ʪʦ ʝʩʪʴ ʧʦʪʦ-

ʢʦʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ, ʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʥʝ-

ʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ɻʉ. ɽʛʦ ʨʝʟʫʣʴʪʘʪʳ (ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ Rj) 

ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ-

ʩʷ ʧʝʨʝʯʝʥʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʨʝʙʫʶʱʠʡ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʮʝʣʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʠʥʪʝʟʘ ʩ ʫʯʝʪʦʤ ʥʘʜʝʞʥʦʩʪʠ 

ʩʦʩʪʦʠʪ ʚ ʧʦʠʩʢʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʶ, 

ʪʨʝʙʫʶʱʠʭ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ (ʭʦʪʷ ʚʦʟʤʦʞʥʘ 

ʧʦʩʪʘʥʦʚʢʘ ʠ ʜʚʦʡʩʪʚʝʥʥʦʡ ʟʘʜʘʯʠ). 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʚʠʜʥʦ, ʯʪʦ ʦʩʥʦʚʦʡ 

ʦʙʦʠʭ ʧʦʜʭʦʜʦʚ ʷʚʣʷʶʪʩʷ ʠʤʠʪʘʮʠʦʥʥʳʝ ʨʘʩʯʝʪʳ 

ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʳʭ ʘʚʘʨʠʡʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠʩʩʣʝ-

ʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠ ʦʪʢʘʟʘʭ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɺ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʫʜʘʝʪʩʷ ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤ 

ʚʳʯʠʩʣʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʤʝʥʷʶʪʩʷ ʚʳʙʦʨʦʯʥʳʝ 

ʠʩʧʳʪʘʥʠʷ ʠ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴ 

ʵʪʠʭ ʚʳʙʦʨʦʢ. ʆʯʝʚʠʜʥʦ ʠ ʪʦ, ʯʪʦ ʬʝʥʦʤʝʥʦʣʦʛʠ-

ʯʝʩʢʠʡ ʧʦʜʭʦʜ ʧʝʨʝʛʨʫʞʝʥ ʚ ʧʣʘʥʝ ʦʙʲʝʤʘ ʚʳʯʠʩ-

ʣʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʭʦʜʠʪʩʷ ʚʳʜʝʣʷʪʴ ʧʫʪʠ ʩʥʘʙ-

ʞʝʥʠʷ ʜʣʷ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʢʘʞʜʦʤ 

ʢʦʥʢʨʝʪʥʦʤ ʚʘʨʠʘʥʪʝ ʦʪʢʘʟʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʜʝʪʘʣʴ-

ʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʜʭʦʜʦʚ ʚʳ-

ʧʦʣʥʠʪʴ ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʠʭ ʘʧʨʦʙʘʮʠʷ ʧʨʦʚʦ-

ʜʠʣʘʩʴ ʥʘ ʩʠʩʪʝʤʘʭ ʨʘʟʣʠʯʥʦʛʦ ʢʣʘʩʩʘ. ʅʘʧʨʠʤʝʨ, ʚ 

[3] ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʨʝʘʣʠʟʦʚʘʥ ʧʨʠʤʝʥʠ-

ʪʝʣʴʥʦ ʢ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʪʨʫʙʦʧʨʦʚʦʜʘʤ, ʯʪʦ ʢʘʩʘ-

ʝʪʩʷ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʪʦ ʚ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʨʘʙʦʪ, ʥʘʧʨʠʤʝʨ ʚ [6], ʘʚʪʦʨʳ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ 

ʣʠʰʴ ʧʦʩʪʘʥʦʚʢʦʡ ʟʘʜʘʯʠ. 

ʄʝʞʜʫ ʪʝʤ ʧʦ ʘʣʛʦʨʠʪʤʘʤ ʨʝʘʣʠʟʘʮʠʠ ʦʙʦʠʭ 

ʧʦʜʭʦʜʦʚ ʥʝʩʣʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʛʠʜʨʘʚʣʠʯʝ-

ʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ (ʪʦ ʝʩʪʴ ʘʥʘ-

ʣʠʟ ʧʦʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʦʪʢʘ-

ʟʘʚʰʝʛʦ ʵʣʝʤʝʥʪʘ) ʚʳʧʦʣʥʷʶʪʩʷ ʙʝʟ ʫʯʝʪʘ ʛʠʜʨʘʚ-

ʣʠʢʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɼʣʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʫ 

ʢʦʪʦʨʳʭ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʩʯʠʪʘʶʪʩʷ ʨʘʩʧʨʝʜʝʣʠ-

ʪʝʣʴʥʳʝ ɻʉ, ʪʘʢʦʝ ʜʦʧʫʱʝʥʠʝ, ʢʘʟʘʣʦʩʴ ʙʳ, ʧʨʘʚʦ-

ʤʝʨʥʦ, ʧʦʩʢʦʣʴʢʫ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʚ ʫʟʣʘʭ ʠʭ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷ (ʯʝʨʝʟ ʨʝʛʫʣʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩ 

ʟʘʜʘʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ) ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʟ-

ʚʝʩʪʥʳʤʠ, (ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʚʪʦʨʦʛʦ ʨʦʜʘ [7]) ʠ 

ʪʦ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʫʣʷʪʦʨʘ. 

ɼʣʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ɻʉ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʘʙʦʥʝʥʪʩʢʠʝ ʧʦʜʩʠʩʪʝʤʳ (ɸʇ) ʤʦʛʫʪ ʧʦʜʢʣʶʯʘʪʴʩʷ 

ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʨʝʛʫʣʷʪʦʨʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʘʥʘʣʠʟ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʙʝʟ ʫʯʝʪʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ɸʇ, 

ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʥʝʢʦʨʨʝʢʪʝʥ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʯʠʥʫ 

ʦʪʤʝʯʝʥʥʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʦʜʨʦʙʥʝʝ. 

ɼʣʷ ʵʪʦʛʦ ʙʫʜʝʤ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʪʨʘʜʠʮʠ-

ʦʥʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦ-

ʨʘʷ (ʩʦʛʣʘʩʥʦ [6]) ʚʢʣʶʯʘʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ. 

ʎʝʣʴʶ ʧʝʨʚʦʛʦ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʡ ʩʠʥʪʝʟ (ʧʦ 

ʢʨʠʪʝʨʠʷʤ ʵʢʦʥʦʤʠʯʥʦʩʪʠ) ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ, 

ʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʝʝ ʵʣʝʤʝʥʪʦʚ ʠ ʘʧʧʘʨʘ-

ʪʫʨʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʫʞʝ ʜʣʷ 
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ʢʦʥʢʨʝʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʬʦʨʤʠʨʫʶʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʶ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦ-

ʛʦ ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ. ʈʘʩʯʝʪ ɸʇ ʠ ʠʭ ʧʨʠʚʷʟʢʘ ʢ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʦʙʳʯʥʦ ʩʯʠʪʘʝʪʩʷ ʚʪʦʨʦ-

ʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ, ʥʝ ʠʤʝʶʱʝʡ ʦʪʥʦʰʝʥʠʷ ʥʠ ʢ 

ʧʝʨʚʦʤʫ, ʥʠ ʢʦ ʚʪʦʨʦʤʫ ʵʪʘʧʫ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʠ 

ʩʦʩʪʘʚ ɸʇ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʘʚʪʦʥʦʤʥʦ ʠ ʫʞʝ 

ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʩʘʤʘ ʨʘʩʧʨʝ-

ʜʝʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ. ʉ ʪʘʢʦʡ ʜʝʢʦʤʧʦʟʠʮʠʝʡ ʟʘʜʘ-

ʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʝʣʴʟʷ ʩʦʛʣʘʩʠʪʴʩʷ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ɸʇ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʠʤʝʝʪ ʚʧʦʣʥʝ ʢʦʥ-

ʢʨʝʪʥʦʝ ʟʥʘʯʝʥʠʝ, ʠʟʤʝʥʷʶʱʝʝʩʷ, ʜʘʞʝ ʧʨʠ ʫʩʪʘʥʦʚ-

ʢʝ ʨʝʛʫʣʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ (ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ), ʚ ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʎʇ 

ʥʘ ʧʦʞʘʨʦʪʫʰʝʥʠʝ. ɼʣʷ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʧʦ-

ʪʨʝʙʠʪʝʣʝʡ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʝʛʫʣʷʪʦʨʦʚ) ʝʛʦ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʩʪʦʷʥʥʳʤ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʦʠʭ ʵʪʘ-

ʧʦʚ ʚ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ ʬʠʛʫʨʠʨʫʶʪ ʪʦʣʴʢʦ ʵʣʝʤʝʥ-

ʪʳ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʚ ʵʥʝʨʛʦʫʟʣʘʭ 

(ʕʋ) ʝʝ ʩʚʷʟʠ ʩ ɸʇ ʬʠʢʩʠʨʫʶʪʩʷ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦ-

ʚʠʷ (ʧʝʨʚʦʛʦ ʨʦʜʘ): ʥʦʤʠʥʘʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ (ʥʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ) ʠ çʣʠʤʠʪʠʨʦʚʘʥʥʦʝè (ʧʦʥʠʞʝʥʥʦʝ) 

ʧʦʪʨʝʙʣʝʥʠʝ (ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ). ʊʝʤ ʩʘʤʳʤ ʢʘʢ ʙʳ 

çʥʝʛʣʘʩʥʦè ʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ɸʇ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʠʩʧʦ-

ʩʘʙʣʠʚʘʪʴʩʷ ʢ ʨʝʞʠʤʘʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʩʧʨʝ-

ʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʚʘʨʠʡʥʳʤ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ ʨʝʘʣʴ-

ʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʨʝʛʫʣʠ-

ʨʫʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʷʭ ʘʙʦʥʝʥʪʦʚ, ʪʝʤ ʙʦʣʝʝ ʝʩʣʠ 

ʪʨʝʙʫʝʪʩʷ ʨʘʟʦʚʦ ʠ ʠʥʪʝʥʩʠʚʥʦ ʧʦʪʨʝʙʠʪʴ ʎʇ ʚ ʩʣʫ-

ʯʘʝ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. ʋʩʪʨʦʡʩʪʚʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ 

ʧʦʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ [9, 10] ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʨʝʟʝʨʚʦʚ ʤʦʱʥʦʩʪʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [1, 2] 

ʢʘʢ ɸʇ ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʎʇ. ʇʨʝʜ-

ʣʦʞʝʥʥʳʡ ʚ ʵʪʠʭ ʨʘʙʦʪʘʭ ʥʘʫʯʥʳʡ ʧʦʜʭʦʜ ʙʘʟʠʨʫ-

ʝʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʢʚʠʚʘʣʝʥʪʠ-

ʨʦʚʘʥʠʷ [7]. 

ʂʦʥʬʣʠʢʪ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʠ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʷʭ ʘʙʦ-

ʥʝʥʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʱʫʪʠʤ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ 

ʧʦʪʝʥʮʠʘʣʝ ʎʇ ʥʘ ʚʭʦʜʝ ʚ ʧʦʪʨʝʙʠʪʝʣʴ, ʧʦʩʢʦʣʴʢʫ 

ʫʚʝʣʠʯʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʟ-

ʤʦʞʥʦ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʨʝʛʫʣʠ-

ʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʧʨʠʙʦʨʦʚ, ʧʦʪʨʝʙʣʷʶʱʠʭ ʎʇ. ɺ 

ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʭ 

ʧʦʥʠʞʝʥʠʝʤ ʧʦʪʝʥʮʠʘʣʘ, ʪʨʝʙʫʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɸʇ, ʦʜʥʘʢʦ ʠʭ ʨʝ-

ʛʫʣʠʨʫʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʠ (ʪʦ ʝʩʪʴ ʨʝʟʝʨʚ ʫʤʝʥʴʰʝ-

ʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ) ʣʠʙʦ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥ, ʣʠʙʦ 

ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʫʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʧʦʣʥʝ ʚʝʨʦ-

ʷʪʥʘ ʩʠʪʫʘʮʠʷ, ʯʪʦ ʨʘʩʩʯʠʪʘʥʥʘʷ ʘʚʪʦʥʦʤʥʦ (ʫʞʝ 

ʧʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʵʪʘʧʘ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ) ʩʪʨʫʢʪʫʨʘ 

ɸʇ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʪʘʢʠʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʥʝ ʦʙʝʩʧʝʯʠʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ 

ʜʘʞʝ çʣʠʤʠʪʠʨʦʚʘʥʥʦʛʦè ʦʙʲʝʤʘ ʎʇ ʜʦ ʧʨʠʙʦʨʦʚ 

ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʩʚʦʙʦʜʥʦʛʦ ʥʘʧʦʨʘ ʠʩʪʝ-

ʯʝʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʘʤʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ 

ʩʠʩʪʝʤʘ ʚʧʦʣʥʝ çʩʧʨʘʚʣʷʝʪʩʷè ʩ ʟʘʜʘʯʝʡ ʜʦʩʪʘʚʢʠ 

ʩʨʝʜʳ ʜʦ ʫʟʣʘ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ. ʊʘʢ, ʥʘ-

ʧʨʠʤʝʨ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʧʨʦʚʝʜʝʥ-

ʥʳʡ ʚ ʨʘʙʦʪʝ [8], ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʘʜʝʥʠʶ 

ʜʘʚʣʝʥʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʕʋ ʧʨʘʢʪʠʯʝʩʢʠ ʚʧʣʦʪʴ ʜʦ 

ʙʘʨʦʤʝʪʨʠʯʝʩʢʦʛʦ. ʊʘʢ ʯʪʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʜʦʙ-

ʥʳʝ çʧʨʦʚʘʣʳè ʟʘʜʘʚʘʷʩʴ ʫʩʣʦʚʠʷʤʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʘʞʝ ʣʠʤʠʪʠʨʦʚʘʥʥʦʛʦ ʫʨʦʚʥʷ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʘʚʘ-

ʨʠʡʥʳʭ ʨʝʞʠʤʘʭ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʩʯʝʪ ʨʝʟʝʨʚʦʚ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʤʘʣʦʚʝʨʦʷʪʥʦ ʠ ʫʞʝ 

ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʵʢʦʥʦʤʠʯʥʦʩʪʠ. 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʯʝʨʝʜ-

ʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʵʪʘʧʦʚ ʩʠʥʪʝʟʘ ʩʘʤʦʡ ʨʘʩʧʨʝʜʝ-

ʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩʦʭʨʘʥʷʝʪʩʷ, ʦʜʥʘʢʦ ʢ ʧʨʦʮʝʜʫ-

ʨʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʣʠʰʴ ʧʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ ʩʬʦʨʤʠʨʦʚʘʥ ʩʦʩʪʘʚ ɸʇ (ʚ ʪʦʤ ʯʠʩ-

ʣʝ ʩʬʦʨʤʠʨʦʚʘʥʘ ɸʇ ʩʠʩʪʝʤ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʩ ʠʥ-

ʪʝʥʩʠʚʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʎʇ) ʠʣʠ ʭʦʪʷ ʙʳ ʥʘʡʜʝʥ 

ʵʢʚʠʚʘʣʝʥʪ ʝʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, 

ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʠʤʠʪʘ-

ʮʠʦʥʥʳʭ ʨʘʩʯʝʪʘʭ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ. ʇʦʩʣʝʜʥʝʝ 

ʥʝ ʩʣʦʞʥʦ ʚʳʧʦʣʥʠʪʴ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʨʠʥʮʠʧʳ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʷ, ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʝ ʚ [7, 12]. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʬʦʨ-

ʤʠʨʫʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʵʢʚʠʚʘʣʝʥʪ ɸʇ ʧʦ ʧʘʨʘʤʝʪ-

ʨʘʤ ʝʱʝ ʥʝʨʝʟʝʨʚʠʨʦʚʘʥʥʦʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ, ʟʘʚʝʜʦʤʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʝʛʦ ʧʦʥʠʞʝʥʥʦʝ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʝʩʣʠ ʧʣʘʥʠʨʫʝʪʩʷ 

ʨʝʘʣʠʟʘʮʠʷ ʥʘʛʨʫʞʝʥʥʦʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. ʊʦʛʜʘ 

ʵʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʫʜʝʪ ʩʪʨʦʛʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦ-

ʧʫʩʢ ʣʠʤʠʪʠʨʦʚʘʥʥʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ɸʇ ʚ ʘʚʘʨʠʡ-

ʥʦʤ ʨʝʞʠʤʝ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʧʨʦʚʝʨʷʝʪʩʷ ʠʤʠʪʘʮʠ-

ʦʥʥʳʤʠ ʨʘʩʯʝʪʘʤʠ, ʘ ʪʨʝʙʫʝʤʦʝ ʝʛʦ ʫʚʝʣʠʯʝʥʠʝ ʚ 

ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ ʣʝʛʢʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʛʫ-

ʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʪʨʝʙʠʪʝʣʷ.  

ʅʘ ʧʨʘʢʪʠʢʝ ʧʦʤʠʤʦ ʦʙʦʩʥʦʚʘʥʠʷ ʨʝʟʝʨʚʘ, 

ʧʦʪʨʝʙʫʝʪʩʷ ʨʝʰʘʪʴ ʢʦʤʧʣʝʢʩ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ [11, 12], ʧʦʟʚʦʣʷʶʱʠʭ 

ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʚ ʩʣʫʯʘʝ ʵʢʩʪʨʝʥ-

ʥʳʭ ʠʟʤʝʥʝʥʠʡ ʨʝʞʠʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɻʉ 

ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʥʠʤ ʩʠʩʪʝʤ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. ɺ 

ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʳʭ ʟʘʜʘʯ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ [13, 14], ʥʝʠʟʙʝʞʥʦ ʚʦʟʥʠʢʘʶʱʠʝ 

ʧʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡ ʥʘ ʦʙʲʝʢʪʘʭ ʟʘʱʠʪʳ. 

ʈʝʰʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʨʷʜʘ ʟʘʜʘʯ ʙʫʜʝʪ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʪʴ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ 

ʦʙʲʝʢʪʘʭ ʟʘʱʠʪʳ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ ʥʘʜʝʞʥʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ [15], ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

[16, 17] ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ɻʉ ʧʦ ʜʘʥʥʳʤ ʤʘʥʦʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ. 

ɺʳʚʦʜʳ: 

1. ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʦʙʦʩʥʦʚʘʥʠʷ ʨʝʟʝʨ-

ʚʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ 

ʩʣʫʯʘʝ ʧʦʜʢʣʶʯʝʥʠʷ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ 

ʘʥʘʣʠʟ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʘʭ. 
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2. ʇʨʝʜʣʦʞʝʥʦ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ 

ʧʦʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ [9, 10] ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʩʪʨʫʢʪʫʨʥʦʛʦ [1] ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ [2] ʨʝʟʝʨʚʦʚ 

ʤʦʱʥʦʩʪʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʠʥʠʤʘʪʴ ʧʦʜ-

ʢʣʶʯʘʝʤʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʟʘ ʘʙʦʥʝʥʪ-

ʩʢʠʝ ʧʦʜʩʠʩʪʝʤʳ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ 

ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ. 
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METHODS OF JUSTIFICATION PROVISION DESIGNED  

HYDRAULIC SYSTEM  

WHEN CONNECTING DEVICES FIRE  
 

The article describes the methods of substantiation of reserves in the design of hydraulic 

systems when connected extinguishing systems and analysis of operation in emergency 

conditions. Methods of study allowance for decomposition design problems are based on 

two approaches, one of which is purely a "phenomenological", and the second can be 

called çstatisticalè. It proposed mathematical models of flow distribution in the design of 

hydraulic power reserves to make fire-fighting device for subscriber sub-intensive con-

sumption of the target product. 
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ʌʆʈʄʀʈʆɺɸʅʀɽ ʉʀʉʊɽʄʓ ʂʆʆʈɼʀʅɸʊ ʀ ʀɿʄɽʈʀʊɽʃʔʅʓʍ ʐʂɸʃ  

ɼʃʗ ʂʆʃʀʏɽʉʊɺɽʅʅʆ-ʂɸʏɽʉʊɺɽʅʅʆʁ ʆʎɽʅʂʀ ɹɽɿʆʇɸʉʅʆɻʆ  

ʀ ʋʉʊʆʁʏʀɺʆɻʆ ʈɸɿɺʀʊʀʗ ʍʆɿʗʁʉʊɺʋʖʑʀʍ ʉʋɹʒɽʂʊʆɺ 

 

ɽ.ɸ. ɾʠʜʢʦ 
  

ʈʘʩʩʤʦʪʨʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʰʢʘʣ ʜʣʷ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʭʦʟʷʡʩʪʚʫʶʱʠʭ 

ʩʫʙʲʝʢʪʦʚ ʩ ʫʯʸʪʦʤ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ  ʠʭ ʚʥʝʰʥʝʡ ʠ 

ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʟʚʠʪʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ 

ʢʦʥʪʝʢʩʪʝ ʧʨʦʪʠʚʦʙʦʨʩʪʚʘ ʩʪʦʨʦʥ ʥʘ ʧʦʣʠʪʠʯʝʩʢʦʡ ʘʨʝʥʝ ʠ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ 

ʤʝʞʜʫ ʥʠʤʠ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʚʦʡʥʳ. ɿʘʜʘʯʘ ʩʪʘʚʠʪʩʷ ʠ ʨʝʰʘʝʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ER ʢʦʥʮʝʧʮʠʠ (ʩʫʱʥʦʩʪʴ ʠʟʫʯʘʝ-

ʤʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʚʣʠʷʶʱʘʷ ʥʘ ʥʠʭ ʘʪʨʠʙʫʪʠʢʘ), 

ʣʦʛʠʢʦ-ʚʝʨʦʷʪʥʦʩʪʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠ-

ʥʘʪ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʰʢʘʣ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʩʠʩʪʝʤ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʟʚʠʪʠʷ, ʫʛʨʦʟʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ER ʢʦʥʮʝʧʮʠʷ, ʣʦʛʠʢʦ-ʚʝʨʦʷʪʥʦʩʪʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ, ʘʜʝʢʚʘʪʥʘʷ ʨʝʘʢʮʠʷ. 

 

ʇʨʦʙʣʝʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

(ʀɹ) ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ (ʍʉ) ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʦʥʪʝʢʩʪʝ: ʙʝʟʦʧʘʩʥʦʝ ʠ ʫʩʪʦʡ-

ʯʠʚʦʝ ʨʘʟʚʠʪʠʝ (ɹʋʈ) ʢʘʢ ʬʫʥʢʮʠʷ ʝʛʦ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʀʆ), ʘʨʛʫʤʝʥʪʦʤ ʢʦʪʦʨʦ-

ʛʦ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʍʉ ʚ 

ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʦʥʬʣʠʢʪʘ (ʀʂ), ʪ.ʝ. 

ɹʋʈ(ʀʆ(ʀɹ(ʀʂ). 

ɺ ʠʥʪʝʨʝʩʘʭ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʧʨʘʚʠʣʴʥʦʡ 

ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʩʦʩʪʦʷʥʠʡ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʍʉ ʦʪ ʫʛʨʦʟ ʥʘʨʫʰʝʥʠʷ ʠʭ ʀɹ ʩ ʢʨʠʪʠʯʝʩʢʠʤʠ 

ʀ/ʀʃʀ ʥʝʧʨʠʝʤʣʝʤʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʥʝʦʙʭʦ-

ʜʠʤʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʦʩʪʦʷʥʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʘ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʘʜʝʢ-

ʚʘʪʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʫʛʨʦʟʳ ʧʦ ʩʠʪʫʘʮʠʠ ʠ ʨʝʟʫʣʴ-

ʪʘʪʘʤ ʚ ʩʪʘʪʠʢʝ ʠ ʜʠʥʘʤʠʢʝ ʫʩʣʦʚʠʡ ʍʍI  ʚʝʢʘ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʠʣʫʯʰʝʡ ʩʪʨʘʪʝʛʠʝʡ ʩʚʦʝʚʨʝʤʝʥ-

ʥʦʡ  ʧʦʩʪʘʥʦʚʢʠ ʧʨʘʚʠʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʚʠʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʍʉ ʥʘ ʦʩʥʦʚʝ 

ʢʨʘʪʢʦ-, ʩʨʝʜʥʝ- ʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʩ ʧʦ-

ʩʣʝʜʫʶʱʠʤ ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʢʦʨ-

ʨʝʢʪʠʨʦʚʢʦʡ ʧʨʦʛʥʦʟʦʚ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

[1,2,3]. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʞʝʣʘʪʝʣʴʥʦ ʟʘʨʘʥʝʝ, 

ʪ.ʝ. ʚ ʫʧʨʝʞʜʘʶʱʠʝ ʩʨʦʢʠ, ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ: ʫʛ-

ʨʦʟʳ ʥʘʨʫʰʝʥʠʷ ʀɹ ʍʉ ʠ ʠʭ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʉʀɹ); ʧʦʩʣʝʜʩʪʚʠʷ ʪʘʢʠʭ 

ʫʛʨʦʟ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʩʧʦʩʦʙʳ ʠ ʩʨʝʜ-

ʩʪʚʘ ʠʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ  ʍʉ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʪʠʚʦʙʦʨʩʪʚʘ ʩʪʦʨʦʥ ʥʘ ʧʦʣʠʪʠʯʝʩʢʦʡ ʘʨʝʥʝ, 

ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʚʦʡʥʳ 

ʤʝʞʜʫ ʥʠʤʠ [4]. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʡ ʩʪʨʘʪʝʛʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʠ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʰʢʘʣ ʩʦʩʪʦʷʥʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʍʉ ʚ ʥʘʟʚʘʥʥʳʭ ʢʦʥʪʝʢʩʪʝ, ʘʩʧʝʢʪʘʭ ʠ 

ʫʩʣʦʚʠʷʭ [5]. 

ʀʟʚʝʩʪʥʦ [1,2,3,7], ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘ-

ʢʦʡ ʩʠʩʪʝʤʳ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ, ʵʬ-

ʬʝʢʪʠʚʥʳʭ (ʵʤʧʠʨʠʯʝʩʢʠʭ) ʠ ʵʚʝʥʪʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʦʜʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʘʣʦʥʥʳʭ ʟʥʘʯʝʥʠʡ ʛʨʘ-

ʜʘʮʠʠ ʩʦʩʪʦʷʥʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ ʦʙʲʝʢʪʘ, 

ʚʥʝʩʝʥʠʷ ʧʦʧʨʘʚʦʢ ʢ ʥʠʤ ʚ ʚʠʜʝ ʜʦʧʫʩʪʠʤʳʭ, 

ʢʨʠʪʠʯʝʩʢʠʭ ʀ/ʀʃʀ ʥʝʧʨʠʝʤʣʝʤʳʭ ʦʰʠʙʦʢ  ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʪʘ-

ʢʠʭ ʦʰʠʙʦʢ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ [4,5] ʫʧʫʱʝʥʥʘʷ 

ʚʳʛʦʜʘ, ʧʨʠʯʠʥʸʥʥʳʡ ʫʱʝʨʙ, ʦʪʩʫʪʩʪʚʠʝ ʘʜʝʢ-

ʚʘʪʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʨʝʘʣʴʥʦ ʩʢʣʘʜʳʚʘʶʱʫʶʩʷ ʠ 

ʧʨʦʛʥʦʟʠʨʫʝʤʫʶ ɻʝʦʧʦʣʠʪʠʯʝʩʢʫʶ, ʜʨ. ʦʙʩʪʘ-

ʥʦʚʢʫ. ʆʰʠʙʢʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʢʘʢ ʦʙʲʝʢ-

ʪʠʚʥʳʤʠ, ʪʘʢ ʠ ʩʫʙʲʝʢʪʠʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʦ-

ʩʠʪʴ ʭʘʨʘʢʪʝʨ ʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʟʘʙʣʫʞʜʝʥʠʡ ʠʣʠ 

ʟʣʦʥʘʤʝʨʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʤʠ 

ʨʝʰʝʥʠʷ (ʃʇʈ). ʉʘʤ ʭʘʨʘʢʪʝʨ ʜʝʡʩʪʚʠʡ ʩʫʱʝʩʪ-

ʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʤʦʪʠʚʘʮʠʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʚʦʟʜʝʡʩʪʚʠʡ (ʚʳʟʦʚʦʚ) ʥʘ ʵʪʠ ʣʠʮʘ 

ʠʟʚʥʝ ʠ ʠʟʥʫʪʨʠ (ʪ.ʝ. ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʣʠ-

ʮʘ). ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʝ ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʟʠʮʠʡ ɽR 

ʢʦʥʮʝʧʮʠʠ (ʩʫʱʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʷʚʣʝʥʠʡ, ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʚʣʠʷʶʱʘʷ ʥʘ 

ʥʠʭ ʘʪʨʠʙʫʪʠʢʘ) ʠ ʣʦʛʠʢʦ-ʚʝʨʦʷʪʥʦʩʪʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ [1-3]. 

 ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʦʜʝʣʷʭ ʧʦʢʘʟʳʚʘʶʪ 

[5,7,8], ʯʪʦ ʘʨʛʫʤʝʥʪʘʤʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ɹʋʈ ʍʉ ʷʚʣʷʶʪʩʷ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʫʱʥʦ-

ʩʪʷʤʠ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ ʩʦʮʠʫʤʘ, ʵʢʦʥʦʤʠʢʠ 

ʠ ʵʢʦʣʦʛʠʠ ʦʙʲʝʢʪʘ ʧʨʦʛʥʦʟʘ ʩ ʫʯʸʪʦʤ ʚʣʠʷʥʠʷ ʥʘ 

ʥʠʭ ʘʪʨʠʙʫʪʠʢʠ, ʪ.ʝ. ʨʝʘʣʴʥʦ ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ 

ʚʦʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʜʝʡʩʪʚʫʶʱʠʭ 
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ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʩʦʩʪʦʷʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʬʝʨʳ, ʩʘʥʢʮʠʡ ʟʘ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦ-

ʜʫ, ʯʪʦ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʰʢʘʣ 

ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʢʘʢ ʤʠʥʠʤʫʤ ʪʨʠ ʠʭ ʚʠʜʘ ʜʣʷ 

ʦʮʝʥʦʢ: ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʦʩʪʠʞʝʥʠʷ  ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʮʝʣʠ ʨʘʟʚʠʪʠʷ  ʍʉ, ʠʭ ʉʀɹ; ʘʜʝʢʚʘʪʥʳʭ ʠʤ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʜʦʩʪʠʞʝʥʠʷ ʯʘʩʪʥʳʭ ʮʝʣʝʡ; ʚʣʠʷʥʠʷ 

ʥʘ ʥʠʭ ʯʝʣʦʚʝʯʝʩʢʦʛʦ, ʧʨʠʨʦʜʥʦʛʦ ʠ ʜʨ. ʦʙʲʝʢ-

ʪʠʚʥʳʭ ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ [3]. ʂʘʞʜʳʡ 

ʚʠʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʝʩʪʠʟʥʘʯʥʳʡ ʢʦʤʧʣʝʢʩ 

ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ. ʇʝʨʚʳʝ ʪʨʠ ʫʩʪʘʥʘʚ-

ʣʠʚʘʶʪ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ ʩʦʙʳʪʠʡ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʚ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʦʤ ʘʩʧʝʢʪʝ. ɺʪʦʨʳʝ ʪʨʠ ʦʪʨʘʞʘʶʪ ʚʣʠʷʥʠʝ 

ʘʪʨʠʙʫʪʠʢʠ (ʪ.ʝ. ʧʨʦʚʦʜʠʤʳʭ ʧʦʣʠʪʠʢ ʠ ʨʝʘʣʠ-

ʟʫʶʱʠʭ ʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ) ʥʘ 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ ʚ ʠʥʪʝʨʝʩʘʭ ʜʦʩ-

ʪʠʞʝʥʠʷ  ʠʥʪʝʛʨʘʣʴʥʦʡ ʠ/ʠʣʠ ʯʘʩʪʥʳʭ ʮʝʣʝʡ.  ʉ 

ʫʯʸʪʦʤ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩ. 1 ʠ 2 ʧʨʦʠʣʣʶ-

ʩʪʨʠʨʦʚʘʥʳ ʧʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʰʢʘʣ ʪʨʝʙʫʝʤʦʛʦ 

ʮʝʣʝʚʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [4,5,8]. 

ʇʦʩʪʨʦʝʥʠʝ ʰʢʘʣʳ ʨʠʩ.2 ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʝʦʨʝʤʝ ʦ 

ʧʦʣʥʦʡ ʛʨʫʧʧʝ ʩʦʙʳʪʠʡ, ʪ.ʝ. ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʍʉ 

ʠ ʦʩʪʘʣʴʥʦʛʦ ʤʠʨʘ ʜʨʫʛ ʜʨʫʛʫ.  

 

 
 

ʈʠʩ. 1. ʂʦʤʧʣʝʢʩ ʢʦʦʨʜʠʥʘʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ  

ʩʦʩʪʦʷʥʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ ʍʉ ʚ ʫʩʣʦʚʠʷʭ ʍʍI ʚʝʢʘ. 

 

 

ɺʝʨʦʷʪʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʦʙʲʝʢʪʘ 

m(I)(ʛʮʈ  ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʜʦʩʪʠʞʝʥʠʷ ʯʘʩʪʥʳʭ ʮʝʣʝʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʩʬʝʨʘʭ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ,m(i)(ʮʈ , ʘʜʝʢʚʘʪʥʦʩʪʠ

 ʧʨʦʚʦʜʠʤʳʭ ʧʦʣʠʪʠʢ ʵʪʠʤ ʮʝʣʷʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʩʘʥʢʮʠʡ (ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥʪʳ) ʟʘ ʥʘʨʫʰʝʥʠʷ ʥʦʨʤ ʠ ʧʨʘʚʠʣ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʩʦʩʪʦʷʥʠʡ ʠʟʫʯʘʝʤʳʭ ʩʬʝʨ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʍʉ. 

 

 

 
 

ʈʠʩ. 2. ʐʢʘʣʘ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  ʍʉ ʢʘʢ ʬʫʥʢʮʠʠ ʝʛʦ ʀɹ.  



 

ɺʝʩʪʥʠʢ ɺʦʨʦʥʝʞʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ  
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ɺʝʨʦʷʪʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ  ʠʥʪʝʛʨʘʣʴʥʦʡ (ʢʦ-

ʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ)  ʠ ʯʘʩʪʥʳʭ ʮʝʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘ-

ʶʪʩʷ ʢʘʢ ʬʫʥʢʮʠʠ ʤʝʨʳ ʠʥʬʦʨʤʘʮʠʠ, m(I), ʧʦʣʫ-

ʯʘʝʤʦʡ ʚ ʨʝʘʣʴʥʦ ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʠ ʧʨʦʛʥʦʟʠʨʫʝ-

ʤʦʡ ʦʙʩʪʘʥʦʚʢʝ (ʨʠʩ. 3., ʪʘʙʣ. 1 ʠ 2, ʛʜʝ:  ɸ ʠ ɹ ï 

ʉʀɹ ʚ ʩʦʩʪʘʚʝ ʦʙʲʝʢʪʘ ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʝʪ, ʣʠʙʦ ʥʝ 

ʵʬʬʝʢʪʠʚʥʘ; ɺ ʠ ɻ ï ʟʦʥʘ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦ-

ʛʦ ʨʘʟʚʠʪʠʷ ʍʉ, ʝʛʦ ʉʀɹ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʩʦʩʪʷʟʘʪʝʣʴʥʦʩʪʠ ʩ ʢʦʥʢʫʨʝʥʪʘʤʠ ʥʘ ʦʩ-

ʥʦʚʝ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʘʨʠʪʝʪʘ ʧʦ 

ʧʨʦʙʣʝʤʝ ʀɹ ʍʉ ʚ ʨʝʞʠʤʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝ-

ʩʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ɼʣʷ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʨʘʟʚʠʪʠʷ ʍʉ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠʭ ʛʨʘʜʘʮʠʠ 

ʵʤʧʠʨʠʯʝʩʢʠʤʠ (ʨʠʩ. 4.) ʠ/ʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʤʝ-

ʪʦʜʘʤʠ [2,6,7,9] (ʨʠʩ.2). 

 

 
 

ʈʠʩ. 3. ʊʠʧʦʚʳʝ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʢ ʮʝʣʠ ʧʦ ɸ.ɸ. ʍʘʨʢʝʚʠʯʫ. 
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ʊʘʙʣʠʮʘ 1. 

ʄʝʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʩʦʙʳʪʠʷʭ 

 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʨʳ ʠʥʬʦʨʤʘʮʠʠ 

 

ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʤʝʨʳ ʠʥʬʦʨʤʘʮʠʠ 

ʄʝʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʝʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʩʦʙʳʪʠʷ ɽ 
ά Ὥͯ ρ άὭ 

ʄʝʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʜʚʫʭ ʩʦʙʳʪʠʷ ɽ1 ʠ ɽ2 

(ɽ1 ʠʣʠ ɽ2 ʠʣʠ ʦʙʘ) 

άὭ᷾Ὥ άὭ άὭ άὭ᷊Ὥ  

ʄʝʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʚʤʝʱʝʥʠʠ ʚʩʝʭ 

ʩʦʙʳʪʠʡ  
άὭ᷊Ὥȣ᷊Ὥ άὭ Ͻά

Ὥ

Ὥ
ϽȣϽά

Ὥ

Ὥ
᷊Ὥȣ᷊Ὥ  

ʄʝʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ N ʥʝʟʘʚʠʩʠʤʳʭ ʚ ʩʦ-

ʚʦʢʫʧʥʦʩʪʠ ʩʦʙʳʪʠʡ 
άὭ᷾Ὥȣ᷾Ὥ ρ ρ άὭ  

ʄʝʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʚʤʝʱʝʥʠʠ ʩʦʙʳ-

ʪʠʡ  ʥʝʟʘʚʠʩʠʤʳʭ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 
άὭ᷊Ὥȣ᷊Ὥ άὭ  

ʄʝʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʥʝ 

ʤʝʥʝʝ n ʠ ʪʦʯʥʦ [n] ʠʟ N (ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʥʝʟʘʚʠʩʠʤʳʭ) ʩʦʙʳʪʠʡ 

;)()1(m 1

1n j

j

n

N

nj

nj S-

-

=

-ä-=   j

j

n

N

nj

nj

n Sm )()1(][ ä
=

--= , ʛʜʝ 

ä=
i

iim );(S1    < )...(2 k

i k

i iimS ää= , ʛʜʝ ;ki ¢  

<< < )...( 321 NN iiiimS =  

 

ʊʘʙʣʠʮʘ 2. 

ɸʩʩʦʮʠʘʮʠʠ ʤʝʨʳ ʠʥʬʦʨʤʘʮʠʠ ʩ ʨʝʘʣʴʥʦ ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʩʠʪʫʘʮʠʝʡ  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʨʳ 

ʠʥʬʦʨʤʘʮʠʠ 

ɸʩʩʦʮʠʘʮʠʠ ʤʝʨʳ ʩ ʨʝʘʣʴʥʦ ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ  

ʠ/ʠʣʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʩʠʪʫʘʮʠʝʡ 

ʄʝʨʘ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʥʝʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʩʦʙʳʪʠʷ ɽ 

ʆʪʩʫʪʩʪʚʫʝʪ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠʥʪʝʨʝʩʦʚ ʩʪʦʨʦʥ ʀʃʀ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ 

ʢʨʠʪʝʨʠʷ çʥʝʦʙʭʦʜʠʤʦ ʀ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʀ ʨʝʘʣʴʥʦ ʜʦʩʪʠʞʠʤʦè 

ʀʃʀ  ʥʝʪ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʫʛʨʦʟʘʤ ʥʘʨʫʰʝʥʠʷ ʀɹ ʍʉ, ʝʛʦ ʉʀɹ ʠ ʪ.ʜ. ʧʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʣʦʛʠʢʦ-ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ  

ʄʝʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦ-

ʛʦ ʠʟ ʜʚʫʭ ʩʦʙʳʪʠʷ ɽ1 ʠ ɽ2 

(ɽ1 ʠʣʠ ɽ2ʠʣʠ ʦʙʘ) 

ɽ1 ï ʥʘʣʠʯʠʝ ʫʛʨʦʟ ʥʘʨʫʰʝʥʠʷ ʀɹ ʍʉ, ʝʛʦ ʉʀɹ çʀè ɽ2  ï ʝʩʪʴ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ 

ʠʤ çʀʃʀè ɽ1  ï ʥʝʦʙʭʦʜʠʤʦ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦ, ʅʆ ʨʝʘʣʴʥʦ ʥʝ ʜʦʩʪʠ-

ʞʠʤʦ ʠ ʪ.ʜ. ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʣʦʛʠʢʦ-ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ  

ʄʝʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʦʚʤʝʱʝʥʠʠ ʚʩʝʭ ʩʦʙʳʪʠʡ  

ɺʦʟʤʦʞʥʦ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʜʦʛʦʚʘʨʠʚʘʶʱʠʭʩʷ ʩʪʦʨʦʥ ʀ ʨʝʘʣʠ-

ʟʘʮʠʷ ʢʨʠʪʝʨʠʷ çʥʝʦʙʭʦʜʠʤʦ ʀ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʀ ʨʝʘʣʴʥʦ ʜʦʩʪʠʞʠ-

ʤʦ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʧʫʩʪʠʤʳʭ ʀʃʀ ʢʨʠʪʠʯʝʩʢʠʭ ʀʃʀ ʥʝʧʨʠʝʤʣʝʤʳʭ ʫʛʨʦʟ 

ʥʘʨʫʰʝʥʠʷ ʀɹ ʍʉ, ʠʭ ʉʀɹ, ʘʜʝʢʚʘʪʥʳʭ ʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ, ʠʭ ʧʦ-

ʩʣʝʜʩʪʚʠʡ   

ʄʝʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦ-

ʛʦ ʠʟ N ʥʝʟʘʚʠʩʠʤʳʭ ʚ ʩʦ-

ʚʦʢʫʧʥʦʩʪʠ ʩʦʙʳʪʠʡ 

ʂʦʦʨʜʠʥʘʮʠʷ ʜʝʡʩʪʚʠʡ ʜʦʛʦʚʘʨʠʚʘʶʱʠʭʩʷ ʩʪʦʨʦʥ ʧʦ ʮʝʣʠ, ʤʝʩʪʫ, ʚʨʝʤʝʥʠ, 

ʜʠʘʧʘʟʦʥʫ ʫʩʣʦʚʠʡ ʠ ʧʦʣʶ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʮʝʣʴ ʜʦʩ-

ʪʠʛʘʝʪʩʷ ʣʠʙʦ ʟʘ ʩʯʸʪ ʠʭ ʩʦʚʤʝʩʪʥʳʭ ʫʩʠʣʠʡ ʣʠʙʦ ʟʘ ʩʯʸʪ ʩʠʣʴʥʳʭ ʩʪʦʨʦʥ 

ʦʜʥʦʡ ʠʟ ʥʠʭ. ʕʪʦ ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʀʃʀ ï ʀ.  

ʄʝʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦ-

ʚʤʝʱʝʥʠʠ ʩʦʙʳʪʠʡ  ʥʝʟʘ-

ʚʠʩʠʤʳʭ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ɼʦʛʦʚʘʨʠʚʘʶʱʠʝʩʷ ʩʪʦʨʦʥʳ ʜʝʡʩʪʚʫʶʪ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʩʪʘʚʷ ʩʦʙ-

ʩʪʚʝʥʥʳʝ ʠʥʪʝʨʝʩʳ ʚʳʰʝ ʠʥʪʝʨʝʩʦʚ ʦʩʪʘʣʴʥʳʭ. ʕʪʦ ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʀ. 

ʄʝʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʠ ʥʝ ʤʝʥʝʝ n ʠ 

ʪʦʯʥʦ [n] ʠʟ N (ʥʝ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳʭ) ʩʦ-

ʙʳʪʠʡ 

ɸʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʣʠʢʚʠʜʘʮʠʠ ʩʣʘʙʳʭ ʤʝʩʪ ʚ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʡ-

ʩʪʚʠʡ  ʜʦʛʦʚʘʨʠʚʘʶʱʠʭʩʷ ʩʪʦʨʦʥ, ʥʘʨʘʱʠʚʘʥʠʠ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ʚ ʠʥʪʝʨʝʩʘʭ ʜʦʩʪʠʞʝʥʠʷ ʀ ʩʦʭʨʘʥʝʥʠʷ ʧʨʝʚʦʩʭʦʜʩʪʚʘ ʥʘʜ ʢʦʥʢʫʨʝʥʪʘʤʠ, ʘʪʘ-

ʢʫʶʱʝʡ ʩʪʦʨʦʥʦʡ ʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ ʥʘ ʦʩʥʦʚʝ ʠʥʥʦʚʘʮʠʡ. ʕʪʦ ʣʦʛʠʯʝ-

ʩʢʘʷ ʩʭʝʤʘ ʀ ï ʀʃʀ ï ʀ.  



 

ɺʝʩʪʥʠʢ ɺʦʨʦʥʝʞʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ  
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ʈʠʩ. 4. ʉʝʤʘʥʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʘʤʠ ʩʪʨʘʪʝʛʠʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ ʍʉ, 

ʝʛʦ ʉʀɹ ʧʦ ʩʠʪʫʘʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤ. 

 

ʅʘ ʨʠʩ. 4 ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

1 ï ʄʦʥʦʧʦʣʠʷ: ʥʘʩʪʫʧʘʪʝʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʟʘʭʚʘʪʘ 

ʥʝ ʟʘʥʷʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʥʘʥʝʩʝʥʠʝ ʫʧʨʝʞʜʘʶʱʝʛʦ 

ʫʜʘʨʘ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʠ ʠʥʪʝʛʨʘʮʠʷ (ʩʝʪʠʟʘʮʠʷ), 

ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ ʠ ʣʠʜʝʨʩʪʚʦ ʧʦ ʠʟʜʝʨʞʢʘʤ ï 

ʚʩʸ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʩʪʨʘʪʝʛʠʝʡ çʩʥʷ-

ʪʠʷ ʫʨʦʞʘʷè; 2 ï ʃʠʜʝʨʩʪʚʦ: ʥʘʩʪʫʧʘʪʝʣʴʥʳʝ ʩʪʨʘ-

ʪʝʛʠʠ ʦʙʦʨʦʥʳ ʠ ʫʢʨʝʧʣʝʥʠʷ, ʦʪʚʝʪʥʦʛʦ ʫʜʘʨʘ ʠ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʠʣʳ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ 

(ʩʝʪʠʟʘʮʠʠ), ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ ʠ ʣʠʜʝʨʩʪʚʘ ʧʦ 

ʠʟʜʝʨʞʢʘʤ ï ʚʩʸ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ 

ʩʪʨʘʪʝʛʠʝʡ çʩʥʷʪʠʷ ʫʨʦʞʘʷè; 3 ï ʅʘʧʨʷʞʸʥʥʦʩʪʴ 

(ʧʨʝʜʢʨʠʟʠʩʥʦʝ ʩʦʩʪʦʷʥʠʝ): ʥʘʩʪʫʧʘʪʝʣʴʥʳʝ ʩʪʨʘʪʝ-

ʛʠʠ ʫʟʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʵʢʩʧʦʨʪʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʟʘʪʨʘʪ ï ʚʩʸ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʦʙʦʨʦʥʠʪʝʣʴʥʳʤʠ  ʩʪʨʘʪʝ-

ʛʠʷʤʠ ʣʠʢʚʠʜʘʮʠʠ ʥʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʙʠʟʥʝʩ-

ʝʜʠʥʠʮ ʠ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʙʠʟʥʝʩ-ʝʜʠʥʠʮ, ʚʦʩʪʨʝʙʦ-

ʚʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʥʦʚʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ (ʬʘʟʘ ʢʦʥʩʦʣʠʜʘʮʠʠ); 4 ï 

ɹʘʥʢʨʦʪʩʪʚʦ (ʢʨʠʟʠʩ): ʩʪʨʘʪʝʛʠʠ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʩʠʪʫʘʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘ ʦʩʥʦʚʝ 

ʩʦʚʤʝʱʝʥʠʷ ʬʘʟ ʢʦʥʩʦʣʠʜʘʮʠʠ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩ 

ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʥʘʩʪʫʧʘʪʝʣʴʥʦ-

ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ (ʠʣʠ ʦʙʦʨʦʥʠʪʝʣʴʥʦ-

ʥʘʩʪʫʧʘʪʝʣʴʥʳʭ) ʩʪʨʘʪʝʛʠʡ, ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʘʥʪʠ-

ʢʨʠʟʠʩʥʦʝ ʨʘʟʚʠʪʠʝ ʩʫʙʲʝʢʪʘ ʚ ʨʝʞʠʤʝ ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʦʛʦ ʧʘʨʠʪʝʪʘ ʩ ʢʦʥʢʫʨʝʥʪʘʤʠ (ʰʪʨʠʭ).  

ɻʨʘʜʘʮʠʠ ʰʢʘʣ ʧʨʠʚʦʜʷʪʩʷ ʚ ʬʦʨʤʝ çʵʪʘʣʦʥ 

°ʧʦʛʨʝʰʥʦʩʪʴè, ʩʦʛʣʘʩʥʦ ʧʨʠʥʷʪʦʡ ʧʘʨʘʜʠʛʤʝ ʀɹ 

ʍʉ, ʝʛʦ ʉʀɹ [2,3]. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʶʪʩʷ ʩʣʝʜʫʶ-

ʱʠʝ ʬʘʢʪʦʨʳ. ɺ ʠʥʪʝʨʝʩʘʭ ʚʚʝʜʝʥʠʷ ʝʜʠʥʦʛʦ ʥʘʯʘʣʘ 

ʦʪʩʯʸʪʘ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ ʦʙʲʝʢʪʘ ʟʘ ʦʩʥʦʚʫ 

ʧʨʠʥʠʤʘʝʪʩʷ [2,3] ʥʦʨʤʘʣʴʥʳʡ ʟʘʢʦʥ ʩ ʮʝʥʪʨʘʣʴʥʦʡ 

ʩʠʤʤʝʪʨʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚ ʜʠʥʘʤʠ-

ʢʝ ʠ  ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚ ʩʪʘʪʠʢʝ. ʇʨʘʚʦʤʦʯ-

ʥʦʩʪʴ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ ʬʘʢʪʦʤ, 

ʯʪʦ ʧʨʠ ʫʯʝʪʝ ʧʷʪʠ ʠ ʙʦʣʝʝ ʬʘʢʪʦʨʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʶʱʠʭ ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʟʘʢʦʥ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʦʨʤʘʣʠʟʫʝʪʩʷ ʠ ʩʪʘʥʦʚʷʪʩʷ 

ʧʨʝʜʩʢʘʟʫʝʤʳʤʠ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʦʛʜʘ ʛʨʘʜʘ-

ʮʠʠ ʵʪʘʣʦʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-

ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʦʙʲʝʢʪʘ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʦʩʦʙʳʭ 

ʪʦʯʝʢ ʚ ʛʨʘʬʠʢʘʭ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʩ ʮʝʥʪʨʘʣʴ-

ʥʦʡ ʩʠʤʤʝʪʨʠʝʡ.  

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʵʪʘʣʦʥʳ (ʥʦʨʤʳ) ʜʣʷ 

ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʩʦʩʪʦʷʥʠʡ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʨʘʟʚʠʪʠʷ ʍʉ, ʘʜʝʢʚʘʪʥʳʭ ʠʤ ʦʙʣʘʩʪʝʡ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʦʙʲʝʢʪʘ, ʠʭ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʧʦʩʪʨʦʝʥʠʷ ʰʢʘʣʳ ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʘ (ʨʠʩ.2) ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʥʘ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʫʯʸʪʝ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠ ʧʨʠʨʦʜ-

ʥʦʛʦ ʬʘʢʪʦʨʦʚ ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʠʭ ʚʟʘʠʤʦ-

ʩʚʷʟʠ ʧʦ ʩʠʪʫʘʮʠʠ ʚ ʩʪʘʪʠʢʝ ʠ ʜʠʥʘʤʠʢʝ ʫʩʣʦʚʠʡ 

ʍʍI ʚʝʢʘ [4]. ɸʥʘʣʦʛʠʯʥʦ ʩʪʨʦʷʪʩʷ ʩʠʩʪʝʤʳ ʢʦʦʨ-

ʜʠʥʘʪ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʰʢʘʣ ʚ ʜʨʫʛʠʭ ʩʬʝʨʘʭ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʍʉ ʩ ʫʯʸʪʦʤ ʜʘʥʥʳʭ ʪʘʙʣ. 3 [5]. 

 

 


