
 

ʅʘʚʦʜʥʝʥʠʝ ʚ ʂʨʳʤʩʢʝ: ʧʨʠʯʠʥʳ ʠ ʤʝʭʘʥʠʟʤʳ ʟʘʪʦʧʣʝʥʠʷ ʛʦʨʦʜʘ 

 

ʀ. ʅ. ɼʥʝʩʪʨʷʥʩʢʠʡ, ʖ. ʀ. ʃʦʙʘʥʦʚʩʢʠʡ 

 

ʄʥʦʛʠʝ ʚʝʱʠ ʥʘʤ ʥʝʧʦʥʷʪʥʳ ʥʝ ʦʪ ʪʦʛʦ, ʯʪʦ ʥʘʰʠ ʧʦʥʷʪʠʷ ʩʣʘʙʳ, ʘ ʦʪ ʪʦʛʦ, ʯʪʦ ʩʠʠ ʚʝʱʠ ʥʝ ʚʭʦʜʷʪ ʚ ʢʨʫʛ 

ʥʘʰʠʭ ʧʦʥʷʪʠʡ. 

ʂ. ʇʨʫʪʢʦʚ 

ʂʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʭʘʥʠʟʤʳ ʟʘʪʦʧʣʝʥʠʷ ʛʦʨʦʜʘ ʂʨʳʤʩʢʘ ʚ ʥʦʯʴ ʥʘ 7 ʠʶʣʷ 2012 ʛʦʜʘ ʚʦ ʚʨʝʤʷ 

ʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ ʥʘʚʦʜʥʝʥʠʷ ʥʘ ʂʫʙʘʥʠ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 90 % ʞʝʨʪʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʘʪʘʩʪʨʦʬʳ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʵʪʦʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʛʦʨʦʜ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʘʩʭʦʜʦʚ ʚʦʜʳ, ʧʨʦʭʦʜʠʚʰʠʭ ʚ ʨʝʢʝ 

ɸʜʘʛʫʤ, ʥʘ ʙʝʨʝʛʘʭ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥ ʂʨʳʤʩʢ, ʦʙʲʝʤʦʚ ʠ ʫʨʦʚʥʝʡ ʚʦʜʳ, ʟʘʪʦʧʠʚʰʝʡ ʛʦʨʦʜ ʢ ʤʦʤʝʥʪʫ 

ʢʘʪʘʩʪʨʦʬʳ, ʪʦ ʝʩʪʴ ʢ 3 ʯʘʩʘʤ ʥʦʯʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʧʨʝʚʳʰʘʣ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʠʤʝʨʥʦ 

ʚ 700 ʨʘʟ. 

 

ɺʳʷʚʣʝʥʳ ʜʚʝ ʟʦʥʳ ʠʣʠ ʜʚʘ çʧʷʪʥʘ ʩʤʝʨʪʠè, ʧʦ ʢʦʪʦʨʳʤ ʧʨʠʰʝʣʩʷ ʥʘʠʙʦʣʴʰʠʡ ʫʜʘʨ ʩʪʠʭʠʠ, ï 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ ʨʘʡʦʥʳ ʛʦʨʦʜʘ, ʚ ʢʦʪʦʨʳʭ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʧʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʞʝʨʪʚ ʟʘʪʦʧʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʢʦʣʦ ӏ ʠʟ ʥʠʭ ʞʠʣʦ ʚ ʣʝʚʦʙʝʨʝʞʥʦʡ ʟʦʥʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʚʦʟʚʳʰʝʥʥʦʤ ʙʝʨʝʛʫ ʨʝʢʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢ ʤʦʤʝʥʪʫ ʢʘʪʘʩʪʨʦʬʳ ʵʪʦʪ ʫʯʘʩʪʦʢ 

ʛʦʨʦʜʘ ʙʳʣ ʟʘʣʠʪ ʚʦʜʦʡ ʥʘ ʛʣʫʙʠʥʫ ʚ ʩʨʝʜʥʝʤ ʥʝ ʙʦʣʝʝ ʯʝʤ 1 ʤ. ʅʘʡʜʝʥʘ ʧʨʠʯʠʥʘ ʩʤʝʨʪʝʣʴʥʦʛʦ ʧʘʨʘʜʦʢʩʘ ï 

ʟʘʪʦʧʣʝʥʠʝ ʵʪʦʡ ʟʦʥʳ ʚʦʣʥʦʡ ʪʠʧʘ ʙʦʨʘ, ʪʦ ʝʩʪʴ ʫʜʘʨʥʦʡ ʚʦʣʥʦʡ, ʚʦʟʥʠʢʰʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʚʦʙʝʨʝʞʥʦʛʦ 

ʤʝʣʢʦʚʦʜʴʷ ʧʨʠ ʚʪʝʢʘʥʠʠ ʪʫʜʘ çʛʦʨʙʘ ʚʦʜʳè, ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦʩʷ ʚ ʛʦʨʘʭ ʥʘ ʧʨʠʪʦʢʘʭ ɸʜʘʛʫʤʘ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʩʚʦʡʩʪʚ ʪʘʢʠʭ ʚʦʣʥ ʜʘʥʘ ʦʮʝʥʢʘ ʝʝ ʚʳʩʦʪʳ ï ʦʥʘ ʦʢʘʟʘʣʘʩʴ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʡ 3 ʤ, ʯʪʦ ʦʢʘʟʘʣʦʩʴ 

ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʛʠʙʝʣʠ ʤʥʦʛʠʭ ʜʝʩʷʪʢʦʚ ʣʶʜʝʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʚʦʜʥʝʥʠʝ ï ʂʫʙʘʥʴ ï ʂʨʳʤʩʢ ï ɸʜʘʛʫʤ ï ʦʩʘʜʢʠ ï ʩʪʦʢ ï ʨʘʩʭʦʜ ï ʟʘʪʦʧʣʝʥʠʝ ï 

ʚʦʣʥʘ ï ʙʦʨ ï ʧʦʨʦʨʦʢʘ 

 

ʊʘʙʣʠʮʘ ʩʠʤʚʦʣʦʚ 

 

u ï ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʠʣʠ ʪʝʣʘ 

v ï ʩʢʦʨʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʦʣʥʳ 

c ï ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ 

g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ 

H ï ʛʣʫʙʠʥʘ ʩʣʦʷ ʚʦʜʳ 

h ï ʚʳʩʦʪʘ ʚʦʣʥʳ 

kt ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʚʠʣʠʩʪʦʩʪʠ ʨʝʢʠ 

M ï ʯʠʩʣʦ ʄʘʭʘ 

 

 

I.  ɺʚʝʜʝʥʠʝ 

 

ɺ ʥʦʯʴ ʩ 6 ʥʘ 7 ʠʶʣʷ 2012 ʠʟ-ʟʘ ʧʨʦʣʠʚʥʳʭ ʜʦʞʜʝʡ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʧʨʦʠʟʦʰʣʦ ʩʠʣʴʥʦʝ 

ʥʘʚʦʜʥʝʥʠʝ. ʇʦ ʜʘʥʥʳʤ ʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʛʠʙʣʦ 168 ʯʝʣʦʚʝʢ [1], ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʠʟʦʰʝʜʰʠʝ ʩʦʙʳʪʠʷ ʢʘʢ ʨʝʛʠʦʥʘʣʴʥʫʶ ʢʘʪʘʩʪʨʦʬʫ. ʀʟ ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʧʦʩʪʨʘʜʘʣ ʛʦʨʦʜ ʂʨʳʤʩʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʙʝʨʝʛʘʭ ʦʙʳʯʥʦ ʧʦʯʪʠ ʧʝʨʝʩʳʭʘʶʱʝʡ ʚ 

ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʨʝʢʠ ɸʜʘʛʫʤ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʫʪʨʦ 26 ʠʶʣʷ 2012 ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʰʪʘʙʘ 

ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʛʦʨʦʜʝ ʂʨʳʤʩʢ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʪʘʤ ʧʦʛʠʙʣʦ 153 ʯʝʣʦʚʝʢʘ [2]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʙʦʣʝʝ 90 % ʞʝʨʪʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʵʪʦʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʛʦʨʦʜ. 

 

ɺ ʧʦʩʣʝʜʦʚʘʚʰʝʤ ʟʘ ʢʘʪʘʩʪʨʦʬʦʡ ʦʙʩʫʞʜʝʥʠʠ ʝʝ ʧʨʠʯʠʥ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʠʟʦʰʝʜʰʝʝ ï ʥʝ 

ʩʣʫʯʘʡʥʦʩʪʴ. ʂʨʳʤʩʢ ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʘʪʘʧʣʠʚʘʣʩʷ, 9 ʘʚʛʫʩʪʘ 2002 ʛʦʜʘ ʩʢʦʨʙʥʳʡ ʩʧʠʩʦʢ ʧʦʛʠʙʰʠʭ ʩʦʩʪʘʚʠʣ 

ʦʢʦʣʦ 50 ʯʝʣʦʚʝʢ, ʚʳʰʝ ʚ ʛʦʨʘʭ ʙʳʣʠ ʩʤʳʪʳ ʜʚʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘ ï ɺʝʨʭʥʠʡ ɸʜʘʛʫʤ ʠ ʅʠʞʥʝʙʘʢʘʥʩʢʘʷ 

[3]. ʊʘʢ ʯʪʦ ʥʦʚʳʤ ʪʫʪ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʤʘʩʰʪʘʙ ʙʝʜʩʪʚʠʷ ï ʥʠʢʦʛʜʘ ʝʱʝ ʚ ʠʩʪʦʨʠʠ ʵʪʠʭ ʤʝʩʪ ʥʝ ʙʳʣʦ 

ʩʪʦʣʴʢʠʭ ʞʝʨʪʚ ʦʪ ʧʦʪʦʧʘ. ʊʦ, ʯʪʦ ʙʝʩʧʨʝʮʝʜʝʥʪʥʘʷ ʢʘʪʘʩʪʨʦʬʘ ʙʳʣʦ ʩʧʨʦʚʦʮʠʨʦʚʘʥʘ ʯʨʝʟʚʳʯʘʡʥʦ 

ʚʳʩʦʢʠʤʠ, ʥʝ ʥʘʙʣʶʜʘʚʰʠʤʠʩʷ ʥʠʢʦʛʜʘ ʨʘʥʝʝ ʦʩʘʜʢʘʤʠ [4], ï ʚ ʵʪʦʤ ʩʦʤʥʝʥʠʡ ʥʝʪ 

 

ʆʜʥʘʢʦ, ʪʘʢʠʝ ʚʦʧʨʦʩʳ ʢʘʢ ʧʨʠʯʠʥʳ, ʚʝʨʦʷʪʥʦʩʪʴ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʦʚʪʦʨʝʥʠʷ ʚ ʛʦʨʘʭ ʟʘʧʘʜʥʦʡ 

ʦʢʦʥʝʯʥʦʩʪʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʧʦʜʦʙʥʳʭ ʦʩʘʜʢʦʚ (ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʩʦʙʳʪʠʡ 2002 ʠ 2012 ʛʦʜʦʚ ʥʘʜʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʦʣʝʝ ʯʝʤ ʩʝʨʴʝʟʥʦ), ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. ɽʩʪʴ ʜʨʫʛʦʡ, ʦʯʝʥʴ ʚʘʞʥʳʡ 

ʘʩʧʝʢʪ ï ʢʦʥʢʨʝʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʟʘʪʦʧʣʝʥʠʷ ʛʦʨʦʜʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʰʝʜʰʠʝ ʩ ʤʦʤʝʥʪʘ ʩʘʤʦʛʦ ʩʦʙʳʪʠʷ ʫʞʝ 



4 ʥʝʜʝʣʠ, ʪʘʢ ʠ ʥʝ ʙʳʣʠ ʩʝʨʴʝʟʥʦ ʨʘʩʩʤʦʪʨʝʥʳ
*)
. ɺʤʝʩʪʦ ʵʪʦʛʦ ʚʙʨʘʩʳʚʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʣʦ ʯʝʤ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʫʞʜʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʯʠʥʳ ʪʘʢʦʛʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʝʨʪʚ ʚ ʂʨʳʤʩʢʝ 

ʦʙʲʷʚʣʷʝʪʩʷ ʪʦ ʠʣʠ ʠʥʦʝ ʫʤʦʟʨʠʪʝʣʴʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʟʘʯʘʩʪʫʶ 

ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʦʩʪʦ ʚʳʜʫʤʘʥʥʳʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʵʪʠ ʤʝʭʘʥʠʟʤʳ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʠʭ ʷʚʣʝʥʠʷ ʤʦʛʣʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʩʫʛʫʙʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʢʘʪʘʩʪʨʦʬʳ ʠ ʧʦʚʣʠʷʪʴ ʥʘ ʯʠʩʣʦ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʝʨʪʚ. 

 

ʇʦʩʣʝʜʥʠʤ ʥʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʵʪʠʭ ʩʪʨʦʢ ʧʨʠʤʝʨʦʤ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʩʫʞʜʝʥʠʡ ʦʢʘʟʘʣʦʩʴ ʟʘʷʚʣʝʥʠʝ 

ʜʠʨʝʢʪʦʨʘ ʈʦʩʛʠʜʨʦʤʝʪʘ ɸ. ʌʨʦʣʦʚʘ ʥʘ ʧʨʝʩʩ-ʢʦʥʬʝʨʝʥʮʠʠ ʦ ʪʦʤ, ʯʪʦ çʜʦʣʠʥʘ ʨʝʢʠ ɸʜʘʛʫʤ ʚ ʤʝʩʪʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʦ ʂʨʳʤʩʢʘ ʦʯʝʨʯʝʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʥʘʩʳʧʴʶ ʠ ʥʘʩʳʧʴʶ ʘʚʪʦʜʦʨʦʛʠ. ʈʝʢʘ ʩʫʞʘʝʪʩʷ ʢ 

ʂʨʳʤʩʢʫ, ʠ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʛʦʨʦʜʫ ʥʘʩʳʧʠ ʠʛʨʘʶʪ ʨʦʣʴ ʜʘʤʙ, ʬʦʨʤʠʨʫʷ ʧʣʦʪʠʥʫè [4]. ɼʦʩʪʘʪʦʯʥʦ 

ʧʨʦʚʝʩʪʠ ʥʘ ʢʘʨʪʝ ʧʨʦʩʪʝʡʰʠʝ ʠʟʤʝʨʝʥʠʷ ʧʦ ʢʘʨʪʝ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʵʪʠʤʠ çʜʘʤʙʘʤʠè ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 370 ʤ. ʇʨʠ ʨʘʩʭʦʜʝ ʚʦʜʳ 2250 ʤ
3
/ʩ ʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ 5 ï 6 ʤ/ʩ (ʵʪʠ 

ʧʘʨʘʤʝʪʨʳ ʙʫʜʫʪ ʜʘʣʝʝ ʦʙʦʩʥʦʚʘʥʳ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ) ʛʣʫʙʠʥʘ ʧʦʪʦʢʘ ʜʘʞʝ ʥʘ ʩʦʚʝʨʰʝʥʥʦ ʧʣʦʩʢʦʡ ʨʘʚʥʠʥʝ ʠ 

ʙʝʟ ʫʯʝʪʘ ʜʦʣʠʥʳ ʨʝʢʠ ɸʜʘʛʫʤ ʩʦʩʪʘʚʠʣʘ ʙʳ ʥʝ ʙʦʣʝʝ 1 ʤ. çʂʨʦʤʝ ʪʦʛʦ, ʨʷʜʦʤ ʩ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʤʦʩʪʦʤ 

ʙʳʣʘ ʟʘʧʨʫʜʘ. ʇʨʦʠʟʦʰʝʣ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʜʦ 7 ï 8 ʤʝʪʨʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʧʦʨʥʘʷ ʚʦʣʥʘ ʟʘʪʦʧʠʣʘ ʯʘʩʪʴ 

ʂʨʳʤʩʢʘè [4]. ʇʨʦʚʦʜʠʚʰʝʤʫ ʧʨʝʩʩ-ʢʦʥʬʝʨʝʥʮʠʶ ʜʠʨʝʢʪʦʨʫ ʈʦʩʛʠʜʨʦʤʝʪʘ, ʦʯʝʚʠʜʥʦ, ʚʧʣʦʪʴ ʜʦ ʤʦʤʝʥʪʘ 

ʝʛʦ ʚʳʩʪʫʧʣʝʥʠʷ ʦʩʪʘʣʦʩʴ ʥʝʠʟʚʝʩʪʥʳʤ, ʯʪʦ ʚ ʫʟʢʦʡ ʜʦʣʠʥʝ ɸʜʘʛʫʤʘ ʧʨʠ ʙʳʚʰʠʭ ʥʦʯʴʶ 7 ʠʶʣʷ 2012 ʛʦʜʘ 

ʨʘʩʭʦʜʘʭ ʚʦʜʳ ʚ ʨʝʢʝ, ʦʥʘ ʙʳʣʘ ʩʧʦʩʦʙʥʘ ʧʦʜʥʠʤʘʪʴʩʷ ʥʘ 7 ï 8 ʤ, ʘ ʪʦ ʠ ʚʳʰʝ, ʚʦʦʙʱʝ ʙʝʟʦ ʚʩʷʢʠʭ ʟʘʧʨʫʜ. 

ʇʨʠ ʵʪʦʤ ʰʠʨʠʥʘ ʟʘʪʦʧʣʝʥʠʷ ʠ ʛʣʫʙʠʥʘ ʚʦʜʳ, ʝʩʪʝʩʪʚʝʥʥʦ, ʢʦʨʨʝʣʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʥʦ ʪʦʣʴʢʦ ʚ ʦʙʨʘʪʥʦʡ 

ʧʨʦʧʦʨʮʠʠ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʙʫʝʪʩʷ ʙʝʩʧʨʠʩʪʨʘʩʪʥʳʡ ʠ ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʬʘʢʪʳ ʠ ʨʘʩʯʝʪʳ, ʘ ʥʝ ʥʘ ʤʥʝʥʠʷ ʠ 

ʩʣʫʭʠ, ʘʥʘʣʠʟ ʧʨʦʠʟʦʰʝʜʰʠʭ ʩʦʙʳʪʠʡ. ʆʥ ʜʦʣʞʝʥ ʦʙʲʷʩʥʠʪʴ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʙʳʪʠʡ, ʫʜʠʚʣʷʚʰʠʝ 

ʪʝʭ, ʢʪʦ ʦʢʘʟʘʣʩʷ ʚ ʠʭ ʵʧʠʮʝʥʪʨʝ, ʘ ʥʝ ʥʘ ʤʦʩʢʦʚʩʢʠʭ ʧʨʝʩʩ-ʢʦʥʬʝʨʝʥʮʠʷʭ. ʇʝʨʚʦʡ ʪʘʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʙ·ʣʴʰʘʷ ʯʘʩʪʴ ʧʦʛʠʙʰʠʭ (ʜʦ ʜʚʫʭ ʪʨʝʪʝʡ) ʦʢʘʟʘʣʘʩʴ ʩ ʣʝʚʦʛʦ, ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʙʝʨʝʛʘ ʨʝʢʠ 

ɸʜʘʛʫʤ. ɺ ʧʨʦʮʝʩʩʝ ʵʣʝʤʝʥʪʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʠ ʜʨʫʛʠʝ, ʩʦʚʝʨʰʝʥʥʦ 

ʥʝʦʙʲʷʩʥʠʤʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʙʨʦʰʝʥʥʳʭ ʚ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʝʨʩʠʡ ʵʪʦʡ ʢʘʪʘʩʪʨʦʬʳ. 

 
*)
 ï ʧʦ ʠʩʪʝʯʝʥʠʠ 7 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʢʘʪʘʩʪʨʦʬʳ ʧʦ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʠʯʝʛʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʦʚʦʛʦ (ʧʨʠʤʝʯʘʥʠʝ ʢʦ ʚʪʦʨʦʤʫ ʠʟʜʘʥʠʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ). 

 

 

II.  ɼʚʘ çʧʷʪʥʘ ʩʤʝʨʪʠè ʥʘ ʢʘʨʪʝ ʂʨʳʤʩʢʘ 

 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʚʝʩʪʥʳʭ ʘʜʨʝʩʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʞʠʚʘʥʠʷ ʧʦʛʠʙʰʠʭ ʥʦʯʴʶ 7 ʠʶʣʷ 

ʞʠʪʝʣʝʡ ʂʨʳʤʩʢʘ. ʊʘʢʦʚʳʭ ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ 74, ʪʦ ʝʩʪʴ 48 % ʦʪ 153 ï ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʧʦʛʠʙʰʠʭ ʚ ʛʦʨʦʜʝ [5], ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʚʳʙʦʨʢʦʡ ʠʟ ʚʩʝʛʦ ʤʘʩʩʠʚʘ 

ʠʥʬʦʨʤʘʮʠʠ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ï ʩʪʘʨʠʢʠ ʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʜʝʪʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʨʘʩʭʦʞʜʝʥʠʷ 

ʘʜʨʝʩʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʨʝʘʣʴʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʤʘʣʦʚʝʨʦʷʪʥʦ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʥʘʥʝʩʪʠ ʥʘ 

ʢʘʨʪʫ ʛʦʨʦʜʘ ʪʦʯʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʠʤ ʘʜʨʝʩʘʤ, ʤʦʞʥʦ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʠʪʴ, 

ʛʜʝ ʪʦʥʫʣʠ ʵʪʠ ʣʶʜʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʦʛʦ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩ. 1, ʦʢʘʟʘʣʠʩʴ ʩʦʚʩʝʤ 

ʥʝʪʨʠʚʠʘʣʴʥʳ. ʉʦʚʝʨʰʝʥʥʦ ʦʧʨʝʜʝʣʝʥʥʦ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʠʤʝʶʪʩʷ ʜʚʝ ʟʦʥʳ ʛʠʙʝʣʠ ï ʜʚʘ çʧʷʪʥʘ 

ʩʤʝʨʪʠè ʥʘ ʢʘʨʪʝ ʂʨʳʤʩʢʘ, ʦʜʥʦ ʥʘ ʣʝʚʦʤ, ʠ ʜʨʫʛʦʝ ï ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʘʭ. ɺ ʣʝʚʦʙʝʨʝʞʥʦʝ ʧʷʪʥʦ ʩʤʝʨʪʠ 

ʧʦʧʘʜʘʝʪ 50 ʪʦʯʝʢ, ʚ ʧʨʘʚʦʙʝʨʝʞʥʦʝ ï 20 (ʠ ʪʫʜʘ ʝʱʝ ʚʭʦʜʷʪ 3 ʪʦʯʢʠ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʫ ʨʝʢʠ ʚ ʩʘʤʦʤ ʢʦʥʮʝ 

ʵʪʦʛʦ ʧʷʪʥʘ). ʊʦʣʴʢʦ 1 ʪʦʯʢʘ ʠʟ 74 ʦʢʘʟʳʚʘʝʪʩʷ ʚʥʝ ʵʪʠʭ ʧʷʪʝʥ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʧʦ ʨʝʢʝ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʝʝ 

ʚʭʦʜʘ ʚ ʛʦʨʦʜ ʝʝɦ ʧʝʨʝʜ ʰʦʩʩʝ, ʦʧʦʷʩʳʚʘʶʱʝʤ ʂʨʳʤʩʢ ʩ ʟʘʧʘʜʘ ʠ ʩ ʶʛʘ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʙʫʜʝʪ ʚʠʜʥʦ ʜʘʣʝʝ, 

ʵʪʘ ʪʦʯʢʘ ʚʦʦʙʱʝ ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʟʦʥʳ ʟʘʪʦʧʣʝʥʠʷ. ʆʥʘ ʦʪʤʝʯʘʝʪ ʩʤʝʨʪʴ ʩʪʘʨʫʰʢʠ 84 ʣʝʪ ʦʪ ʨʦʜʫ [5]. 

ʇʦʵʪʦʤʫ, ʚʝʩʴʤʘ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʩʪʘʨʫʰʢʘ ʧʨʦʩʪʦ ʫʤʝʨʣʘ ʚ ʪʫ ʩʪʨʘʰʥʫʶ ʥʦʯʴ, ʘ ʥʝ ʫʪʦʥʫʣʘ, ʠ ʵʪʫ ʪʦʯʢʫ 

ʚʦʦʙʱʝ ʩʣʝʜʫʝʪ ʠʩʢʣʶʯʠʪʴ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

 



 
 

ʈʠʩ. 1 

 

ʃʝʚʦʝ ʧʷʪʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʯʪʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʜʣʠʥʦʡ ʦʢʦʣʦ 1.8 ʢʤ ʠ ʰʠʨʠʥʦʡ ʦʢʦʣʦ 0.9 ʢʤ. 

ʀʤʝʥʥʦ ʥʘ ʵʪʫ ʧʣʦʱʘʜ ɹʚ 1.6 ʢʤ
2
, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 11 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʘʪʦʧʣʝʥʠʷ, ʨʘʚʥʦʡ 15 ʢʤ

2
 

[6], ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ ӏ ʚʩʝʭ ʞʝʨʪʚ. ʇʨʘʚʘʷ ʛʨʘʥʠʮʘ ʧʷʪʥʘ ʧʨʦʭʦʜʠʪ ʧʨʠʤʝʨʥʦ ʧʦ ʨʝʢʝ, ʣʝʚʘʷ ï ʧʦ ʫʣʠʮʝ 

ʃʫʥʘʯʘʨʩʢʦʛʦ, ʪʦ ʝʩʪʴ, ʚʠʜʠʤʦ, ʧʦ ʠʤʝʶʱʝʤʫʩʷ ʪʘʤ ʧʦʢʘ ʩʣʘʙʦʤʫ ʧʦʜʥʷʪʠʶ ʤʝʩʪʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʯʫʪʴ ʣʝʚʝʝ 

ʤʦʞʥʦ ʫʞʝ ʫʚʠʜʝʪʴ ʥʘ ʢʘʨʪʘʭ ʨʝʣʴʝʬʘ ɻʫʛʣ. ʃʝʚʦʙʝʨʝʞʥʦʝ ʧʷʪʥʦ ʩʤʝʨʪʠ ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʢʨʫʪʦʤ ʧʦʚʦʨʦʪʝ 

ɸʜʘʛʫʤʘ ʚʧʨʘʚʦ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʛʨʘʥʠʮʝʡ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʧʝʨʝʩʝʯʝʥʠʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʨʝʢʝ ʇʝʨʝʷʩʣʘʚʩʢʦʡ ʫʣʠʮʳ ʩ ʧʨʠʙʨʝʞʥʦʡ ʫʣʠʮʝʡ ɸʜʘʛʫʤʩʢʦʡ ʠ ʩʭʦʜʷʱʠʤʠʩʷ ʚʤʝʩʪʝ 

ʫʣʠʮʘʤʠ ʃʝʥʠʥʘ, ʉʦʚʝʪʩʢʦʡ ʠ ʃʫʥʘʯʘʨʩʢʦʛʦ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʥʷʭ ʤʝʪʨʦʚ ʦʪ ʨʝʢʠ. ʇʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫ ʦʯʝʚʠʜʮʘ, ʥʝ ʙʦʣʝʝ ʯʝʤ ʚ 100 ï 200 ʤ ʦʪ ʵʪʦʡ ʛʨʘʥʠʮʳ ʥʘʭʦʜʠʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʮʝʣʦʝ, ʥʝ 

ʨʘʟʨʫʰʝʥʥʦʝ ʥʘʚʦʜʥʝʥʠʝʤ ʩʪʝʢʣʷʥʥʦʝ çʢʘʬʝ ʚ ʥʝʤʝʮʢʦʤ ʩʪʠʣʝè [7]. ʇʨʠ ʵʪʦʤ, ʥʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʩʤʝʨʪʝʡ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 1, ʥʘʙʣʶʜʘʝʪʩʷ ʠʤʝʥʥʦ ʫ ʟʘʚʝʨʰʘʶʱʝʡ ʛʨʘʥʠʮʳ ʵʪʦʛʦ ʧʷʪʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʦʟʜʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʧʦ ʵʪʦʡ ʟʦʥʝ ʙʫʜʪʦ ʙʳ ʧʨʦʝʭʘʣ ʢʘʢʦʡ-ʪʦ ʩʤʝʨʪʝʣʴʥʦ ʦʧʘʩʥʳʡ ʢʘʪʦʢ, ʢʦʪʦʨʳʡ ʧʦ 

ʭʦʜʫ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ ʩʪʘʥʦʚʠʣʩʷ ʯʝʤ ʜʘʣʴʰʝ, ʪʝʤ ʦʧʘʩʥʝʝ, ʠ ʚʜʨʫʛ ʥʝʦʞʠʜʘʥʥʦ ʦʥ çʩʣʦʤʘʣʩʷè ʠ ʠʩʯʝʟ, ʥʝ 

ʦʩʪʘʚʠʚ ʥʠʢʘʢʠʭ ʩʣʝʜʦʚ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʨʦʤʝ ʧʦʣʦʩʳ ʩʤʝʨʪʝʡ ʠ ʨʘʟʨʫʰʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʝʚʦʙʝʨʝʞʥʘʷ ʩʪʦʨʦʥʘ ɸʜʘʛʫʤʘ ʧʦ ʛʨʘʥʠʮʝ ʧʷʪʥʘ ʥʘ 2 ʩ ʣʠʰʥʠʤ ʤʝʪʨʘ ʚʳʰʝ, ʯʝʤ 

ʧʨʘʚʦʙʝʨʝʞʥʘʷ, ʯʪʦ ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʳʝ ʛʣʫʙʠʥʳ ʟʘʪʦʧʣʝʥʠʷ ʣʝʚʦʙʝʨʝʞʴʷ. ʅʘ ʨʠʩ. 1 ʢʦʨʦʪʢʦʡ 

ʯʝʨʪʦʡ ʧʝʨʝʩʝʢʘʶʱʝʡ ʧʨʘʚʫʶ ʛʨʘʥʠʮʫ ʧʷʪʥʘ ʫʢʘʟʘʥʦ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʧʝʨʝʯʥʦʛʦ ʨʘʟʨʝʟʘ ʜʦʣʠʥʳ ʨʝʢʠ 

ɸʜʘʛʫʤ (ʩʤ. ʚ ʠʩʪʦʯʥʠʢʝ [8] çʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʧʦʧʝʨʝʯʥʠʢè 2), ʛʜʝ ʵʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ. 

 

ɺʩʷ ʦʩʪʘʚʰʘʷʩʷ ʪʨʝʪʴ ʧʦʛʠʙʰʠʭ ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʯʝʪʢʦ ʣʦʢʘʣʠʟʦʚʘʥʥʦʡ ʠ ʚʳʪʷʥʫʪʦʡ ʚʜʦʣʴ ʨʝʢʠ 

ʦʙʣʘʩʪʠ ʜʣʠʥʦʡ ʦʢʦʣʦ 2.2 ʢʤ ʠ ʰʠʨʠʥʦʡ 0.5 ï 0.7 ʢʤ, ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 1 ʢʤ
2
. ʃʝʚʘʷ ʛʨʘʥʠʮʘ ʵʪʦʛʦ ʧʷʪʥʘ 

ʧʨʦʭʦʜʠʪ ʧʨʠʤʝʨʥʦ ʧʦ ʨʝʢʝ, ʤʦʞʝʪ ʙʳʪʴ, ʯʫʪʴ ʚ ʩʪʦʨʦʥʝ ʦʪ ʥʝʝ, ʧʨʘʚʘʷ, ʛʜʝ-ʪʦ ʟʘ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʝʢʝ ʫʣʠʮʝʡ 

ʃʝʨʤʦʥʪʦʚʘ, ʦʯʝʥʴ ʩʠʣʴʥʦ ʧʦʩʪʨʘʜʘʚʰʝʡ ʦʪ ʥʘʚʦʜʥʝʥʠʷ [7], ʥʦ ʥʝ ʠʤʝʶʱʝʡ ʥʘ ʵʪʦʡ ʢʘʨʪʝ ʥʠ ʦʜʥʦʡ ʪʦʯʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʤʝʨʪʥʦʤʫ ʩʣʫʯʘʶ. ʕʪʦ ʚʳʟʚʘʥʦ ʣʠʙʦ ʪʝʤ, ʯʪʦ ʙʘʟʘ ʜʘʥʥʳʭ ʝʱʝ ʥʝʧʦʣʥʘ, ʣʠʙʦ ʪʝʤ, ʯʪʦ ʚ 

ʤʥʦʛʦʵʪʘʞʥʳʭ ʟʜʘʥʠʷʭ ʵʪʦʡ ʫʣʠʮʳ ʙʳʣʦ ʣʝʛʯʝ ʩʧʘʩʘʪʴʩʷ ʦʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ 



ʥʘʚʦʜʥʝʥʠʷ. ʌʦʨʤʘ ʧʨʘʚʦʙʝʨʝʞʥʦʛʦ ʧʷʪʥʘ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʳʯʥʦʤʫ ʟʘʪʦʧʣʝʥʠʶ ʤʝʩʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʥʘ 1.5 ï 2.5 ʤ ʥʠʞʝ, ʯʝʤ ʩʦʧʨʝʜʝʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʩʤʝʨʪʝʡ ʥʘ ʢʦʪʦʨʳʭ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ. 

 

ɺ ʮʝʣʦʤ, ʢʘʢ ʠʟʚʝʩʪʥʦ ʤʝʩʪʥʳʤ ʩʪʘʨʦʞʠʣʘʤ, ʵʪʘ ʦʙʣʘʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʧʦʥʠʞʝʥʥʦʛʦ ʨʝʣʴʝʬʘ. 

ʅʘʯʠʥʘʝʪʩʷ ʦʥʘ ʥʘ ʠʟʣʫʯʠʥʝ ɸʜʘʛʫʤʘ, ʛʜʝ ʠʤʝʝʪʩʷ ʧʦʥʠʞʝʥʠʝ, ʢʘʢ ʙʳ ʨʘʟʨʝʟʘʶʱʝʝ ʧʨʘʚʳʡ ʙʝʨʝʛ ʨʝʢʠ. 

ʏʝʨʝʟ ʵʪʦ ʧʦʥʠʞʝʥʠʝ ʢ ʨʝʢʝ ʧʦʜʭʦʜʠʪ ʛʣʫʙʦʢʘʷ ʚʦʜʦʩʣʠʚʥʘʷ ʢʘʥʘʚʘ ʩ ʪʝʨʨʠʪʦʨʠʠ ʂʨʳʤʩʢʦʛʦ ʢʦʥʩʝʨʚʥʦʛʦ 

ʢʦʤʙʠʥʘʪʘ, ʯʪʦ ʧʨʠʜʘʝʪ ʵʪʦʤʫ ʧʦʥʠʞʝʥʠʶ ʯʝʨʪʳ ʦʚʨʘʛʘ ʠʣʠ ʙʘʣʢʠ. ɺ ʫʩʪʴʝ ʵʪʦʡ ʙʘʣʢʠ ʨʘʩʧʦʣʦʞʝʥ ʤʦʩʪʠʢ 

ʥʘ ʯʘʩʪʦʢʦʣʝ ʩʚʘʡ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʝʨʝʭʚʘʪʳʚʘʪʴ ʤʫʩʦʨ ʠ ʩʦʟʜʘʚʘʪʴ ʧʨʝʧʷʪʩʪʚʠʷ ʦʩʥʦʚʥʦʤʫ ʧʦʪʦʢʫ ʚ ʨʫʩʣʝ, 

ʥʘʧʨʘʚʣʷ ̫ʝʛʦ ʚ ʙʘʣʢʫ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʪʚʝʨʜʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʤʝʨʪʥʳʝ ʩʣʫʯʘʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʜʚʫʭ ʟʦʥʘʭ, ʦʙʱʘʷ 

ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 20 % ʦʪ ʦʙʱʝʡ ʟʦʥʳ ʟʘʪʦʧʣʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʣʶʙʘʷ ʤʦʜʝʣʴ 

ʟʘʪʦʧʣʝʥʠʷ, ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʶʱʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʜʦʣʞʥʘ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ӏ ʚʩʝʭ ʞʝʨʪʚ ʢʘʪʘʩʪʨʦʬʳ ï ʠʟ 

ʣʝʚʦʙʝʨʝʞʥʦʛʦ ʧʷʪʥʘ ʩʤʝʨʪʠ, ʣʝʞʘʱʝʛʦ ʥʘ ʤʝʩʪʥʦʩʪʠ ʤʝʪʨʘ ʥʘ ʜʚʘ ʙʦʣʝʝ ʚʳʩʦʢʦʡ, ʯʝʤ ʧʨʠʣʝʛʘʶʱʘʷ ʢ ʥʝʡ 

ʦʙʣʘʩʪʴ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ, ʠ ʧʦʯʝʤʫ ʵʪʦ ʧʷʪʥʦ ʩʤʝʨʪʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʨʝʟʢʦʡ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʛʨʘʥʠʮʝʡ, ʧʦʩʣʝ 

ʢʦʪʦʨʦʡ ʨʘʟʨʫʰʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤʠ. 

 

ɿʦʥʘ ʟʘʪʦʧʣʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʘ ʜʝʪʘʣʴʥʦʡ ʩʲʝʤʢʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʠʩʪʝʤʳ çʇʣʝʷʜʳè ʥʘ 

ʤʦʤʝʥʪ ʥʝ ʨʘʥʝʝ 11 ʠʶʣʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2 [9]. ʆʪʪʝʥʢʘʤʠ ʢʨʘʩʥʦʛʦ ʟʘʢʨʘʰʝʥʘ ʟʦʥʘ ʟʘʪʦʧʣʝʥʠʷ ʛʦʨʦʜʩʢʠʭ 

ʢʚʘʨʪʘʣʦʚ. ʊʘʢ ʢʘʢ ʩ ʤʦʤʝʥʪʘ ʥʘʚʦʜʥʝʥʠʷ ʧʨʦʰʣʦ ʥʝ ʤʝʥʝʝ 4 ʜʥʝʡ, ʪʦ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʝʝ ʧʣʦʱʘʜʴ, 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʦ ʚʠʟʫʘʣʴʥʳʤ ʦʮʝʥʢʘʤ, 11 ʢʤ
2
, ʥʘ 25 ï 30 % ʤʝʥʴʰʝ, ʯʝʤ ʧʦ ʜʘʥʥʳʤ ʠʩʪʦʯʥʠʢʘ [6]. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʥʝ ʠʩʢʣʶʯʝʥʦ ʠ ʪʦ, ʯʪʦ ʜʘʚʘʝʤʘʷ ʚ ʩʚʦʜʢʘʭ ʧʣʦʱʘʜʴ ʟʘʪʦʧʣʝʥʠʷ ʂʨʳʤʩʢʘ ʥʝʩʢʦʣʴʢʦ ʟʘʚʳʰʝʥʘ. 

ʏʝʨʥʳʤ ʢʦʥʪʫʨʦʤ ʦʙʚʝʜʝʥʳ ʧʨʠʤʝʨʥʳʝ ʛʨʘʥʠʮʳ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʧʷʪʝʥ ʩʤʝʨʪʠ. 
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III.  ʆʮʝʥʢʠ ʧʨʠʪʦʢʘ ʠ ʨʘʩʭʦʜʘ ʚʦʜʳ ʚ ɸʜʘʛʫʤʝ, ʫʨʦʚʥʝʡ ʝʝ ʧʦʜʲʝʤʘ ʠ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ 

 

ʉʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ, ʧʫʩʪʴ ʠ ʚʝʩʴʤʘ ʧʨʠʙʣʠʞʝʥʥʦ, ʦʙʱʠʡ ʙʘʣʘʥʩ ʧʦʪʦʢʦʚ ʚʦʜʳ ʚʦ ʚʨʝʤʷ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʥʘʚʦʜʥʝʥʠʷ. ɺ ʪʝʯʝʥʠʝ ʜʥʷ 6 ʠʶʣʷ 2012 ʛʦʜʘ ʩ 9:30 ʜʦ 19 ʯʘʩʦʚ ʚ ʅʦʚʦʨʦʩʩʠʡʩʢʝ ʦʩʘʜʢʠ 

ʩʦʩʪʘʚʠʣʠ 88 ʤʤ. ɺ ʂʨʳʤʩʢʝ ʩ 20:30 ʜʦ 23 ʯʘʩʦʚ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 65 ʤʤ ʦʩʘʜʢʦʚ. ʉʠʣʴʥʝʡʰʠʝ ʣʠʚʥʠ 

ʧʨʦʜʦʣʞʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ ʩ 6 ʥʘ 7 ʠʶʣʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʪʨʘ. 7 ʠʶʣʷ ʢ 10 ʯʘʩʘʤ ʚ ʅʦʚʦʨʦʩʩʠʡʩʢʝ 

ʜʦʙʘʚʠʣʦʩʴ ʝʱʝ 187 ʤʤ, ʚ ʂʨʳʤʩʢʝ ï 156 ʤʤ [10]. ʇʦ ʫʢʘʟʘʥʥʳʤ ʥʠʞʝ ʧʨʠʯʠʥʘʤ ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ, ʚʳʧʘʚʰʠʭ ʜʦ 6:30 ï 7:00 ʯʘʩʦʚ ʫʪʨʘ 7 ʠʶʣʷ, ʧʦʵʪʦʤʫ ʩʯʠʪʘʷ, ʯʪʦ ʥʦʯʥʳʝ ʣʠʚʥʠ ʥʘʯʘʣʠʩʴ ʚ 23:30 ï 

0:00 ʯʘʩʦʚ, ʫʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦ ʥʦʯʥʳʭ ʦʩʘʜʢʦʚ ʥʘ 30 %. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʚʫʭ ʧʫʥʢʪʘʭ, ʥʘʠʙʦʣʝʝ 

ʙʣʠʟʢʠʭ ʢ ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʢʠ ɸʜʘʛʫʤ ʠ ʝʝ ʧʨʠʪʦʢʦʚ, ʧʦ ʦʮʝʥʢʘʤ ʟʘ ʠʥʪʝʨʝʩʫʶʱʝʝ ʥʘʩ ʚʨʝʤʷ 



ʚʳʧʘʣʦ ʦʪ 220 ʤʤ ʦʩʘʜʢʦʚ (ʚ ʅʦʚʦʨʦʩʩʠʡʩʢʝ) ʜʦ 175 ʤʤ ʦʩʘʜʢʦʚ (ʚ ʂʨʳʤʩʢʝ). ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʯʝʪʥʦʡ 

ʚʝʣʠʯʠʥʳ ʧʨʠʤʝʤ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ï 200 ʤʤ ʦʩʘʜʢʦʚ. 

 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʦʩʪʦʚ ʚ ʨʘʡʦʥʝ ʙʣʠʞʘʡʰʝʛʦ ʢ ʛʦʨʦʜʫ ʂʨʳʤʩʢʫ 

ʭʨʝʙʪʘ ʉʚʠʥʮʦʚʳʡ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʪʨʝʫʛʦʣʴʥʠʢʝ ʤʝʞʜʫ ʂʨʳʤʩʢʦʤ, ʅʦʚʦʨʦʩʩʠʡʩʢʦʤ ʠ ɻʝʣʝʥʜʞʠʢʦʤ, 

ʧʨʦʩʪʦ ʥʝʪ. ʕʪʦʪ ʭʨʝʙʝʪ ʩʪʦʠʪ ʢʘʢ ʙʳ ʚʦ ʚʪʦʨʦʤ ʷʨʫʩʝ ʟʘ ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʡ ʯʘʩʪʴʶ ʚʦʟʚʳʰʘʶʱʝʛʦʩʷ ʥʘʜ 

ʅʦʚʦʨʦʩʩʠʡʩʢʦʤ ʄʘʨʢʦʪʭʩʢʦʛʦ ʭʨʝʙʪʘ, ʧʨʝʚʳʰʘʷ ʧʦʩʣʝʜʥʠʡ ʧʦ ʚʳʩʦʪʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 100 ï 150 ʤ, ʘ ʧʦʪʦʤʫ 

ʥʘ ʥʝʤ ʚʨʷʜ ʣʠ ʤʦʛʣʦ ʚʳʧʘʩʪʴ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝʝ, ʯʝʤ ʚ ʅʦʚʦʨʦʩʩʠʡʩʢʝ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ. ʊʦ ʝʩʪʴ, ʥʘʰʘ 

ʨʘʩʯʝʪʥʘʷ ʚʝʣʠʯʠʥʘ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʚʳʰʝʥʥʦʡ. 

 

ʇʦ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʝʩʪʨʘ [11] ʚʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ ʨʝʢ, ʦʙʨʘʟʫʶʱʠʭ ɸʜʘʛʫʤ ï 

ɹʘʢʘʥʢʠ ʠ ʅʝʙʝʨʜʞʘ ̫ʩʦʩʪʘʚʣʷʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 179 ʠ 111 ʢʤ
2
. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ 

ɸʜʘʛʫʤʘ ʧʨʠ ʚʭʦʜʝ ʚ ʂʨʳʤʩʢ ʙʣʠʟʢʘ ʢ 290 ʢʤ
2
, ʠ ʚʩʝʛʦ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʥʝʤ 6 ʠʶʣʷ ʠ ʥʦʯʴʶ 7 ʠʶʣʷ 

ʚʳʣʠʣʦʩʴ ʦʢʦʣʦ 58 ʤʠʣʣʠʦʥʦʚ ʢʫʙʦʤʝʪʨʦʚ ʚʦʜʳ. ʂʘʢ ʦʙʳʯʥʦ, ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʦʢʘ 

ʩʦʩʪʘʚʣʷʝʪ 70 % [12], ʪʦ ʝʩʪʴ 30 % ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʜʦ ɸʜʘʛʫʤʘ ʥʝ ʜʦʰʣʦ ʠʟ-ʟʘ ʟʘʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʣʦʢʘʣʴʥʳʭ ʥʠʟʠʥ ʠ ʚʧʠʪʳʚʘʥʠʷ ʚ ʧʦʯʚʫ. ʊʦʛʜʘ, ʦʙʱʠʡ ʦʙʲʝʤ ʚʦʜ, ʧʨʦʰʝʜʰʝʡ ʧʦ ʨʝʢʝ ʯʝʨʝʟ ʂʨʳʤʩʢ ʚ 

ɺʘʨʥʘʚʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʘ ʪʘʢʞʝ ʦʩʪʘʚʰʝʡʩʷ ʚ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʭ, ʦʮʝʥʠʚʘʝʪʩʷ ʚ 40 ʤʠʣʣʠʦʥʦʚ 

ʢʫʙʦʤʝʪʨʦʚ. ɺ ʩʘʤʳʡ ʧʦʩʣʝʜʥʠʡ ʤʦʤʝʥʪ, ʫʞʝ ʧʦʩʣʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʵʪʦʡ ʨʘʙʦʪʳ ʧʦʷʚʠʣʠʩʴ 

ʜʘʥʥʳʝ ʠʟ ʈʦʩʛʠʜʨʦʤʝʪʘ ʦ ʪʦʤ, ʯʪʦ ʩʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪʥʠʡ ʛʦʜʦʚʦʡ ʦʙʲʝʤ ʩʪʦʢʘ ʨʝʢʠ ɸʜʘʛʫʤ ʫ ʛʦʨʦʜʘ 

ʂʨʳʤʩʢ ʨʘʚʝʥ 106.6 ʤʠʣʣʠʦʥʘ ʢʫʙʦʤʝʪʨʦʚ (ʪʦ ʝʩʪʴ, ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʚʦʜʳ ʚ ʨʝʢʝ ʨʘʚʝʥ ʚʩʝʛʦ ʣʠʰʴ 3.4 

ʤ
3
/ʩ), ʘ ʦʙʲʝʤ ʩʪʦʢʘ ʚ ʧʝʨʠʦʜ ʧʘʚʦʜʢʘ 6 ï 7 ʠʶʣʷ ʩʦʩʪʘʚʠʣ 38 % ʦʪ ʵʪʦʡ ʚʝʣʠʯʠʥʳ [13], ʪʦ ʝʩʪʴ 40.5 

ʤʠʣʣʠʦʥʦʚ ʢʫʙʦʤʝʪʨʦʚ. ʕʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʠʚʝʜʝʥʥʳʤʠ ʟʜʝʩʴ ʦʮʝʥʢʘʤʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʦʢʘ. 

 

ʅʘ ʚʭʦʜʝ ʚ ɺʘʨʥʘʚʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘʭʦʜʠʪʩʷ ʛʠʜʨʦʧʦʩʪ, ʠʟʤʝʨʷʶʱʠʡ ʨʘʩʭʦʜ ʚʦʜʳ ʚ ɸʜʘʛʫʤʝ. ɺ 

2 ʯʘʩʘ ʥʦʯʠ 7 ʠʶʣʷ ʦʥ ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʘ ʚʩʝ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʡ ʠ ʩʦʩʪʘʚʣʷʣ ʦʢʦʣʦ 1500 ʤ
3
/ʩ, ʩʥʠʟʠʚʰʠʩʴ 

ʢ 8 ʯʘʩʘʤ ʫʪʨʘ ʜʦ 200 ʤ
3
/ʩ, ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʭʦʜʝ ʚ 180 ʤ

3
/ʩ [14]. ʏʪʦ ʪʘʢʦʝ çʥʦʨʤʘʣʴʥʳʡ ʨʘʩʭʦʜè ɸʜʘʛʫʤʘ 

ʚ 180 ʤ
3
/ʩ ʚ ʤʝʞʝʥʴ (ʪʦ ʝʩʪʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʚ ʨʝʢʝ ʚʦʜʳ ʤʝʥʴʰʝ ʦʙʳʯʥʦʛʦ), ʧʨʠ ʪʦʤ, ʯʪʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʨʘʩʭʦʜ 

ʨʝʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 3.5 ʤ
3
/ʩ, ï ʥʘ ʵʪʦ, ʚʠʜʠʤʦ, ʤʦʛʣʠ ʙʳ ʦʪʚʝʪʠʪʴ ʪʦʣʴʢʦ ʘʚʪʦʨʳ ʜʘʥʥʦʡ ʟʘʤʝʪʢʠ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʠʤʝʥʥʦ ʪʦʛʜʘ, ʩʫʜʷ ʧʦ ʥʝʡ, ʧʨʦʠʟʦʰʣʦ ʩʠʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʛʠʜʨʦʧʦʩʪʘ, ʠ ʦʩʪʨʘʷ 

ʬʘʟʘ ʥʘʚʦʜʥʝʥʠʷ ʟʘʢʦʥʯʠʣʘʩʴ. 

 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʂʨʳʤʩʢʘ ʜʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦ ʨʝʢʝ ʨʘʚʥʦ 8 ʢʤ, ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʧʨʠ ʩʨʝʜʥʠʭ ʨʘʩʭʦʜʘʭ 

(ʧʨʠ ʥʘʚʦʜʥʝʥʠʠ) ʦʮʝʥʠʚʘʝʪʩʷ ʚ 1.5 ï 2 ʤ/ʩ. ʇʦʵʪʦʤʫ ʦʪ ʦʢʨʘʠʥʳ ʛʦʨʦʜʘ ʧʦʪʦʢ ʚʦʜʳ ʜʦʭʦʜʠʣ ʟʘ ʚʨʝʤʷ 1 ï 1.5 

ʯʘʩʘ, ʠ ʨʘʩʯʝʪʥʦʝ ʚʨʝʤʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʦʩʘʜʢʦʚ ʠ ʙʳʣʦ ʫʤʝʥʴʰʝʥʦ ʥʘ ʵʪʫ ʚʝʣʠʯʠʥʫ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʤʝʥʪʦʤ ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʘʩʭʦʜʘ ʥʘ ʛʠʜʨʦʧʦʩʪʝ. ʉʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʥʘʯʠʤʳʭ ʥʦʚʳʭ ʧʨʠʪʦʢʦʚ ʦʪ 

ʚrʭʦʜʘ ʠʟ ʂʨʳʤʩʢʘ ʜʦ ɺʘʨʥʘʚʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ɸʜʘʛʫʤ ʥʝ ʠʤʝʝʪ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʨʘʩʭʦʜʳ ʚʦʜʳ ʚ ʨʝʢʝ ʚ ʛʦʨʦʜʝ ʠ ʥʘ ʛʠʜʨʦʧʦʩʪʝ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʦʜʠʥʘʢʦʚʳʤʠ.  

 

ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʝʩʴ ʧʨʠʪʦʢ ʚʦʜʳ ʠʟ-ʟʘ ʣʠʚʥʷ ï 40 ʤʠʣʣʠʦʥʦʚ ʢʫʙʦʤʝʪʨʦʚ ʧʨʦʰʝʣ ʟʘ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ 

7 ʯʘʩʦʚ ʯʝʨʝʟ ʨʝʯʥʦʡ ʩʪʚʦʨ, ʪʦ ʩʨʝʜʥʠʡ ʨʘʩʭʦʜ ʥʘ ʚʭʦʜʝ ʚ ʛʦʨʦʜ ʩʦʩʪʘʚʠʪ 1770 ʤ
3
/ʩ. ʆʜʥʘʢʦ, ʩʧʫʪʥʠʢʦʚʳʝ 

ʬʦʪʦʩʥʠʤʢʠ (ʩʤ. ʨʠʩ. 3) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ɹʘʢʘʥʢʠ ʠ ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ɸʜʘʛʫʤʘ 

ʩʫʱʝʩʪʚʫʶʪ ʦʙʰʠʨʥʳʝ ʦʙʣʘʩʪʠ ʩʦ ʩʣʝʜʘʤʠ ʧʨʦʰʝʜʰʝʛʦ ʧʘʚʦʜʢʘ, ʦʪʤʝʯʝʥʥʳʝ ʥʘ ʨʠʩ. 3 ʦʪʪʝʥʢʘʤʠ ʢʨʘʩʥʦʛʦ 

ʮʚʝʪʘ [15]. ʊʘʢ ʯʪʦ ʯʘʩʪʴ ʚʦʜʳ ʚʩʝ ʞʝ ʦʩʪʘʣʘʩʴ ʚ ʥʠʟʠʥʘʭ ʧʝʨʝʜ ʂʨʳʤʩʢʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʦʯʝʚʠʜʥʦ, ʯʪʦ 

ʜʦʞʜʝʚʘʷ ʚʦʜʘ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʢʨʫʧʥʳʝ ʧʦʪʦʢʠ ʥʝ ʩʨʘʟʫ, ʯʪʦ ʜʦʣʞʥʦ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʩʪʝʢʘʥʠʷ 

ʥʘʢʦʧʣʝʥʥʦʡ ʚʦʜʳ. ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʠʡ ʨʘʩʭʦʜ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʩʷ. ʉ ʫʯʝʪʦʤ ʵʪʠʭ ʧʦʧʨʘʚʦʢ ʧʨʠʙʣʠʞʝʥʥʦ 

ʦʮʝʥʠʤ ʝʛʦ ʚ ɸʜʘʛʫʤʝ ʥʘ ʚʭʦʜʝ ʚ ʂʨʳʤʩʢ ʚ 1500 ʤ
3
/ʩ. 

 



 
 

ʈʠʩ. 3 

 

ʆʮʝʥʠʤ ʠ ʦʙʲʝʤ ʚʦʜʳ, ʟʘʪʦʧʠʚʰʝʡ ʛʦʨʦʜ. ʇʣʦʱʘʜʴ ʟʘʪʦʧʣʝʥʠʷ ʚ ʛʦʨʦʜʝ, ʢʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ, 

ʩʦʩʪʘʚʣʷʣʘ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʮʝʥʢʝ 15 ʢʤ
2
 [6], ʠ ʧʨʠ ʩʨʝʜʥʝʡ ʪʦʣʱʠʥʝ ʩʣʦʷ ʚʦʜʳ ʚ 1 ʤ ʢ ʫʪʨʫ ʪʘʤ ʙʳʣʦ 

ʥʘʢʦʧʣʝʥʦ ʧʦʨʷʜʢʘ 15 ʤʠʣʣʠʦʥʦʚ ʢʫʙʦʤʝʪʨʦʚ. ɼʣʠʥʘ ʜʦʣʠʥʳ ɸʜʘʛʫʤʘ ï ʦʢʦʣʦ 21.5 ʢʤ, ʩʨʝʜʥʶ  ʁʧʣʦʱʘʜʴ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʨʠ ʪʘʢʠʭ ʨʘʩʭʦʜʘʭ ʦʮʝʥʠʤ ʚ 250 ʤ
2
 (ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʵʪʠʭ ʦʮʝʥʦʢ ʙʫʜʝʪ ʦʧʠʩʘʥʘ ʥʠʞʝ). 

ʊʦʛʜʘ ʝʝ ʦʙʲʝʤ ʩʦʩʪʘʚʠʪ ʧʦʨʷʜʢʘ 5 ʤʠʣʣʠʦʥʦʚ ʢʫʙʦʤʝʪʨʦʚ. ɺ ʥʠʟʠʥʘʭ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʂʨʳʤʩʢʘ ʚʦʜʳ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʦʩʪʘʣʦʩʴ ʥʝ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ. ʊʦʛʜʘ ʚ ɺʘʨʥʘʚʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʟʘ ʚʨʝʤʷ ʦʩʪʨʦʡ ʬʘʟʳ 

ʧʘʚʦʜʢʘ ʩʪʝʢʣʦ ʧʦʨʷʜʢʘ 15 ʤʠʣʣʠʦʥʦʚ ʢʫʙʦʤʝʪʨʦʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʮʝʥʢʝ ʩʨʝʜʥʝʛʦ ʨʘʩʭʦʜʘ ʥʘ ʛʠʜʨʦʧʦʩʪʝ ʚ 

600 ʤ
3
/ʩ, ʯʪʦ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʩʭʦʜʝ 1500 ʤ

3
/ʩ ʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʩʭʦʜʝ ʦʢʦʣʦ 0 ʚ ʥʘʯʘʣʝ ʠ 200 ʤ

3
/ʩ ʚ 

ʢʦʥʮʝ ʦʩʪʨʦʡ ʬʘʟʳ ʧʘʚʦʜʢʘ (ʪʦ ʝʩʪʴ, ʚ ʩʨʝʜʥʝʤ ï ʯʪʦ-ʪʦ ʦʢʦʣʦ 800 ʤ
3
/ʩ) ʢʘʞʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʟʘʥʠʞʝʥʥʦʡ 

ʚʝʣʠʯʠʥʦʡ. ʅʦ, ʝʩʣʠ ʵʪʦ ʠ ʪʘʢ, ʪʦ ʚ ʛʦʨʦʜʝ ʧʦʩʣʝ ʟʘʪʦʧʣʝʥʠʷ ʦʩʪʘʣʦʩʴ ʤʝʥʝʝ 15 ʤʠʣʣʠʦʥʦʚ ʢʫʙʦʤʝʪʨʦʚ ʚʦʜʳ, 

ʠ ʪʦʛʜʘ ʩʨʝʜʥʠʡ ʝʝ ʫʨʦʚʝʥʴ ʙʳʣ ʜʘʞʝ ʥʠʞʝ 1 ʤ, ʘ, ʚʦʟʤʦʞʥʦ, ʙʳʣʘ ʤʝʥʴʰʝ ʠ ʧʣʦʱʘʜʴ ʟʘʪʦʧʣʝʥʠʷ. 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʚʝʣʠʯʠʥʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ, ʠʩʧʦʣʴʟʫʝʤ ʜʘʥʥʳʝ ʧʦ ʧʨʦʬʠʣʷʤ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʜʦʣʠʥʳ ɸʜʘʛʫʤʘ, ʝʛʦ ʨʘʩʭʦʜʘʤ ʠ ʫʨʦʚʥʷʤ ʚʦʜʳ ʚ ʪʨʝʭ ʪʦʯʢʘʭ ʨʝʢʠ (ʩʤ. [8]). ʅʘʠʙʦʣʝʝ 

ʠʥʪʝʨʝʩʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʩʝʯʝʥʠʷ 1 ʠ 2 ï ʥʘ ʚʭʦʜʝ ʚ ʧʨʝʜʤʝʩʪʴʷ ʂʨʳʤʩʢʘ ʠ ʥʘ ʧʨʘʚʦʡ 

ʛʨʘʥʠʮʝ ʣʝʚʦʙʝʨʝʞʥʦʛʦ ʧʷʪʥʘ ʩʤʝʨʪʠ. ɼʘʥʥʳʝ ʧʦ ʧʣʦʱʘʜʷʤ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʨʘʩʭʦʜʘʤ ʚʦʜʳ ʠ ʝʝ 

ʛʣʫʙʠʥʘʤ ʚ ʜʚʫʭ ʚʝʨʭʥʠʭ ʩʪʨʦʯʢʘʭ ʢʘʞʜʦʛʦ ʠʟ ʜʚʫʭ ʧʝʨʚʳʭ ʨʘʟʜʝʣʦʚ ʪʘʙʣʠʮ r1 ʚʟʷʪʳ ʠʟ ʠʩʪʦʯʥʠʢʘ [8]. 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚʳʯʠʩʣʷʝʪʩʷ ʜʝʣʝʥʠʝʤ ʨʘʩʭʦʜʘ ʥʘ ʧʣʦʱʘʜʴ. ɼʘʥʥʳʝ ʧʨʠ ʙ·ʣʴʰʠʭ ʨʘʩʭʦʜʘʭ 

ʧʦʣʫʯʝʥʳ ʣʠʥʝʡʥʦʡ ʵʢʩʪʨʘʧʦʣʷʮʠʝʡ ʧʦ ʨʘʩʭʦʜʫ. 

 

ʊʘʙʣʠʮʘ 1 

 



ʉʝʯʝʥʠʝ ʜʦʣʠʥʳ ʇʣʦʱʘʜʴ (ʤ
2
) ʈʘʩʭʦʜ (ʤ

3
/ʩ) ʉʢʦʨʦʩʪʴ (ʤ/ʩ) ɻʣʫʙʠʥʘ (ʤ) ʋʢʣʦʥ (ʤ/ʢʤ) 

1 

110 350 3.2 3.1 

5.4 
200 830 4.2 4.7 

270 1500 5.6 ï 

310 2250 7.2 ï 

2 

160 350 2.2 5.5 

2.6 
300 830 2.8 6.4 

420 1500 3.6 7.7 

500 2250 4.5 ï 

ɸʚʪʦʤʦʩʪ 
375 1500 4.0 5.0 + 0.5 

3.0 
450 2250 5.0 6.0 + 0.5 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʢʣʦʥʦʚ ʨʝʢʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʦʯʢʘʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʮʝʥʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʠʟʚʠʣʠʩʪʦʩʪʠ ʠʥʪʝʨʝʩʫʶʱʠʭ ʥʘʩ ʨʝʢ kt, ʪʦ ʝʩʪʴ ʦʪʥʦʰʝʥʠʷ ʠʭ ʜʣʠʥ ʤʝʞʜʫ ʟʘʜʘʥʥʳʤʠ ʪʦʯʢʘʤʠ ʢ ʨʘʩʩʪʦʷʥʠʶ 

ʤʝʞʜʫ ʥʠʤʠ ʧʦ ʧʨʷʤʦʡ. ʀʟ ʠʩʪʦʯʥʠʢʘ [11] ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʠʥʘ ɹʘʢʘʥʢʠ ï ʦʜʥʦʡ ʠʟ ʜʚʫʭ ʨʝʢ, ʦʙʨʘʟʫʶʱʠʭ 

ɸʜʘʛʫʤ, ʨʘʚʥʘ 29 ʢʤ, ʧʦ ʧʨʷʤʦʡ ʦʪ ʝʛʦ ʠʩʪʦʢʘ ʜʦ ʩʣʠʷʥʠʷ ʩ ʅʝʙʝʨʜʞʘʝʤ ï 22.4 ʢʤ, ʧʦʵʪʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪ kt 

ʵʪʦʡ ʛʦʨʥʦʡ ʨʝʯʢʠ ʨʘʚʝʥ 1.3. ʇʦ ʩʧʫʪʥʠʢʦʚʳʤ ʬʦʪʦʛʨʘʬʠʷʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ 

ʗʥʜʝʢʩʝ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʪʱʘʪʝʣʴʥʦʝ ʠʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠ ̫ʧʦ ʨʝʢʝ ʤʝʞʜʫ ʩʝʯʝʥʠʷʤʠ 1 ʠ 2. ʂʨʦʤʝ ʪʦʛʦ, 

ʘʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ʙʳʣʠ ʩʜʝʣʘʥʳ ʧʦ ʩʘʤʦʡ ʧʦʜʨʦʙʥʦʡ ʢʘʨʪʝ ʗʥʜʝʢʩʘ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʨʝʘʣʴʥʘʷ ʜʣʠʥʘ 

ʨʝʢʠ ʧʨʝʚʳʰʘʝʪ ʝʝ ʟʥʘʯʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʧʦ ʢʘʨʪʝ ʗʥʜʝʢʩʘ ʚ 1.04 ʨʘʟʘ, ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʚʠʣʠʩʪʦʩʪʠ ʵʪʦʛʦ 

ʫʯʘʩʪʢʘ ɸʜʘʛʫʤʘ ʦʢʘʟʘʣʩʷ ʨʘʚʥʳʤ 1.35. ɺʩʝ ʜʘʣʴʥʝʡʰʠʝ ʠʟʤʝʨʝʥʠʷ ʜʣʠʥ ʠʥʪʝʨʝʩʫʶʱʠʭ ʥʘʩ ʫʯʘʩʪʢʦʚ ʨʝʢʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʢʘʨʪʝ ʗʥʜʝʢʩʘ ʩ ʫʤʥʦʞʝʥʠʝʤ ʧʦʣʫʯʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ 1.04. ʏʝʤ ʜʘʣʴʰʝ ʦʪ 

ʛʦʨ, ʪʝʤ ʙʦʣʴʰʝ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʚʠʣʠʩʪʦʩʪʠ. ʇʦ ʠʟʚʝʩʪʥʳʤ ʧʝʨʝʧʘʜʘʤ ʚʳʩʦʪ ʠ ʜʣʠʥʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʫʯʘʩʪʢʦʚ ɸʜʘʛʫʤʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʮʝʥʢʠ ʫʢʣʦʥʦʚ ʨʫʩʣʘ ʨʝʢʠ ʚ ʨʘʩʯʝʪʥʳʭ ʪʦʯʢʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʧʦʩʣʝʜʥʝʤ ʩʪʦʣʙʮʝ ʪʘʙʣʠʮʳ 1. 

 

ʇʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʪʝʯʝʥʠʠ ʚʦʜʳ ʠʤʝʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝ ʨʘʟʛʦʥʷʶʱʠʭ ʠ ʪʦʨʤʦʟʷʱʠʭ ʝʝ ʩʠʣ. ɺ ʜʚʠʞʝʥʠʝ 

ʧʦʪʦʢ ʧʨʠʚʦʜʠʪ ʥʘʧʨʘʚʣʝʥʥʘʷ ʚʜʦʣʴ ʜʥʘ ʨʝʢʠ ʢʦʤʧʦʥʝʥʪʘ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʫʢʣʦʥʫ, ʘ 

ʪʦʨʤʦʟʠʪ ʩʠʣʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʢʚʘʜʨʘʪʫ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʨʘʩʭʦʜʝ ʜʣʷ ʦʮʝʥʢʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʫʢʣʦʥʫ ʚ ʩʪʝʧʝʥʠ 0.5. ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʭ ʨʘʩʭʦʜʘʭ (ʚ ʧʝʨʚʳʭ ʜʚʫʭ ʩʪʨʦʢʘʭ ʪʘʙʣʠʮʳ 1) ʚ ʩʝʯʝʥʠʷʭ 1 ʠ 2 ʭʦʨʦʰʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʪʫ 

ʦʮʝʥʢʫ. ʇʨʠ ʙʣʴʰʠʭ ʨʘʩʭʦʜʘʭ ʚʦʜʳ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʩʢʦʨʦʩʪʝʡ ʧʦʪʦʢʘ ʯʝʨʝʟ ʫʢʣʦʥʳ ʫʣʫʯʰʘʝʪʩʷ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʧʦʢʘʟʘʪʝʣʷ ʩʪʝʧʝʥʠ ʜʦ 0.6. 

 

ʆʧʠʨʘʷʩʴ ʥʘ ʵʪʠ ʦʮʝʥʢʠ, ʧʨʠʙʣʠʞʝʥʥʦ ʠʥʪʝʨʧʦʣʷʮʠʝʡ ʧʦʣʫʯʠʤ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʧʦʜ ʘʚʪʦʜʦʨʦʞʥʳʤ 

ʤʦʩʪʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʤʝʞʜʫ ʩʝʯʝʥʠʷʤʠ ʜʦʣʠʥʳ ɸʜʘʛʫʤʘ 1 ʠ 2, ʙʣʠʞʝ ʢ ʪʦʯʢʝ 2 (ʩʤ. 2 ʧʦʩʣʝʜʥʠʝ ʩʪʨʦʢʠ ʚ 

ʪʘʙʣʠʮʝ 1). ʕʪʦʪ ʤʦʩʪ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʚʦʨʦʪʘʤʠ ʚ ʛʦʨʦʜ ʂʨʳʤʩʢ ʜʣʷ ʨʝʢʠ, ʪʘʢ ʢʘʢ ʢ ʤʦʩʪʫ ʧʦʜʭʦʜʠʪ 

ʥʘʩʳʧʴ ʘʚʪʦʜʦʨʦʛʠ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʝʛʦ ʪʝʯʝʥʠʶ ʠʥʘʯʝ, ʢʘʢ ʧʦʜ ʥʠʤ, ʠʣʠ ʫʞʝ ʯʝʨʝʟ ʥʝʛʦ ʠ ʯʝʨʝʟ ʥʘʩʳʧʴ. 

ʇʨʠ ʦʯʝʥʴ ʚʳʩʦʢʦʤ ʧʦʜʲʝʤʝ ʧʦʪʦʢ ʚʦʜʳ, ʚ ʧʨʠʥʮʠʧʝ, ʤʦʞʝʪ ʪʝʯʴ ʠ ʚʜʦʣʴ ʥʘʩʳʧʠ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ (ʠʜʫʱʝʡ 

ʧʨʠʤʝʨʥʦ, ʧʘʨʘʣʣʝʣʴʥʦ ʰʦʩʩʝ) ʧʦʜ ʚʠʘʜʫʢʦʤ ʥʘʜ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʦʡ, ʥʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʥʘʩʳʧʴ ʚʩʝ-ʪʘʢʠ 

ʣʝʞʠʪ ʥʘʤʥʦʛʦ ʚʳʰʝ ʨʝʢʠ, ʚʝʨʦʷʪʥʦ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ ʫʨʦʚʥʝ ʰʦʩʩʝ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ 

ʤʦʛ ʙʳ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʮʝʥʦʢ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʨʝʢʠ ɸʜʘʛʫʤ ʥʘ ʚʭʦʜʝ ʚ ʂʨʳʤʩʢ, ʟʜʝʩʴ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʚʳʷʩʥʠʣʦʩʴ ʧʦʟʜʥʝʝ, ʜʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦ ʩʧʫʪʥʠʢʦʚ ʥʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʘʤʝʪʥʳʭ ʧʨʦʣʠʚʘʭ ʚʦʜʳ ʯʝʨʝʟ ʚʠʘʜʫʢ (ʩʤ. ʨʠʩ. 3). 

 

ɺʳʩʦʪʘ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʤʦʩʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʚʦʜʳ, ʧʦʣʫʯʝʥʥʘʷ ʝʝ ʩʨʘʚʥʝʥʠʝʤ ʩ ʚʳʩʦʪʦʡ ʘʚʪʦʤʦʙʠʣʷ 

ʪʠʧʘ ʩʝʜʘʥ ʠʣʠ ʭʵʪʯʙʝʢ (1.5 ʤ) ʧʦ ʬʦʪʦʛʨʘʬʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ. 4 [16], ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 6.5 ʤ. ʇʨʠ 

ʛʣʫʙʠʥʝ ʨʝʢʠ ʚ ʦʙʳʯʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʝ ʙʦʣʝʝ 0.5 ʤ, ʝʛʦ ʧʦʣʥʘʷ ʚʳʩʦʪʘ ʙʫʜʝʪ ʦʢʦʣʦ 6.5 ï 7 ʤ, ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ 

ʜʘʥʥʳʤʠ ʠʟ ʠʩʪʦʯʥʠʢʘ [17]. ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʥʠʞʥʝʡ ʙʘʣʦʢ ʤʦʩʪʘ ʥʘ 1 ʤ ʤʝʥʴʰʝ, ʪʦ ʝʩʪʴ ʛʣʫʙʠʥʘ ʧʦʪʦʢʘ ʚʦʜʳ, 

ʢʘʩʘʶʱʝʛʦʩʷ ʠʭ ʥʠʞʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʩʦʩʪʘʚʣʷʣʘ ʙʳ ʦʢʦʣʦ 6 ʤ. 

 



 
 

ʈʠʩ. 4 

 

ɼʣʠʥʘ ʧʨʦʣʝʪʘ ʤʦʩʪʘ ï ʦʢʦʣʦ 90 ʤ (ʩʤ. ʨʠʩ.5), ʰʠʨʠʥʘ ʤʝʞʜʫ ʝʛʦ ʦʩʥʦʚʘʥʠʷʤʠ ï ʦʢʦʣʦ 60 ʤ. ʀʟ ʵʪʠʭ 

ʜʘʥʥʳʭ ʧʨʠ ʟʘʜʘʥʥʦʤ ʨʘʩʭʦʜʝ ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ ʛʣʫʙʠʥʫ ʧʦʪʦʢʘ, ʪʝʢʫʱʝʛʦ ʧʦʜ ʤʦʩʪʦʤ. ɼʦʙʘʚʠʚ 0.5 ʤ ʥʘ 

ʛʣʫʙʠʥʫ ʥʦʤʠʥʘʣʴʥʦʛʦ ʨʫʩʣʘ ʩ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦʡ ʧʣʦʱʘʜʴʶ ʩʝʯʝʥʠʷ ʚ ʵʪʠʭ ʦʮʝʥʢʘʭ, ʧʦʣʫʯʠʤ, ʯʪʦ ʧʨʠ 

ʨʘʩʭʦʜʝ 1500 ʤ
3
/ʩ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʥʠʞʥʝʡ ʙʘʣʢʦʡ ʤʦʩʪʘ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 0.5 ʤ. ɼʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʠʩʭʦʜʠʣʦ ʟʘʭʣʝʩʪʳʚʘʥʠʝ ʚʦʜʳ ʥʘ ʤʦʩʪ (ʘ ʪʦ, ʯʪʦ ʵʪʦ ʙʳʣʦ, ʚʠʜʥʦ ʧʦ ʤʫʩʦʨʫ, ʦʩʪʘʚʰʝʤʫʩʷ ʥʘ 

ʝʛʦ ʦʛʨʘʞʜʝʥʠʠ, ʩʤ. ʬʦʪʦʛʨʘʬʠʁ 9 ʠʟ ʠʩʪʦʯʥʠʢʘ [18]), ʥʝʦʙʭʦʜʠʤ ʨʘʩʭʦʜ, ʢʦʪʦʨʳʡ, ʢʘʢ ʤʠʥʠʤʫʤ, ʜʦʣʞʝʥ 

ʙʳʪʴ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ ʙʦʣʴʰʝ (ʩʤ. ʪʘʙʣʠʮʫ 1). ʇʦʚʨʝʞʜʝʥʠʷ ʧʦʢʨʳʪʠʷ ʦʪʢʦʩʦʚ ʤʦʩʪʘ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦʙ ʫʨʦʚʥʝ ʚʦʜʳ ʦʢʦʣʦ 6.5 ʤ ʠ ʚʨʷʜ ʣʠ ʚʳʰʝ 7 ʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʭʦʜ ɸʜʘʛʫʤʘ ʥʘ ʚʭʦʜʝ ʚ ʂʨʳʤʩʢ ʥʘ 

ʤʘʢʩʠʤʫʤʝ ʙʳʣ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʣʠʟʦʢ ʢ 2250 ʤ
3
/ʩ, ʯʪʦ ʧʦʯʪʠ ʚ 700 ʨʘʟ ʙʦʣʴʰʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʨʘʩʭʦʜʘ ʨʝʢʠ. 

ʇʨʠ ʵʪʦʤ ʥʝ ʠʩʢʣʶʯʝʥʳ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ çʚʩʧʣʝʩʢʠè ʧʦʪʦʢʘ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʨʦʩʪʦʤ ʤʛʥʦʚʝʥʥʦʛʦ 

ʨʘʩʭʦʜʘ. 

 



 
 

ʈʠʩ. 5 

 

ɼʨʫʛʠʝ ʬʦʪʦʛʨʘʬʠʠ ʵʪʦʛʦ ʤʦʩʪʘ ʫʪʨʦʤ ʠ ʜʥʝʤ 7 ʠʶʣʷ (ʨʠʩ. 6, 7) ʧʦʢʘʟʳʚʘʪʁ, ʯʪʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʦʩʪʨʦʡ ʬʘʟʳ ʥʘʚʦʜʥʝʥʠʷ ʧʨʦʭʦʜʳ ʤʝʞʜʫ ʝʛʦ ʦʧʦʨʘʤʠ ʦʩʪʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʯʠʩʪʳʤʠ ʦʪ ʢʨʫʧʥʦʛʦ ʤʫʩʦʨʘ 

(ʩʤ. [19, 20]). 

 


