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ʅʴʝʡʥ ʏʘʥ, ʇʴʶ ʄʴʠʥʪ ɺʝʡ 

ɸʃɻʆʈʀʊʄ ʇɸʈɸʃʃɽʃʔʅʆʁ ʈɽɸʃʀɿɸʎʀʀ 3D ʄʆɼɽʃʀ 

ʀɿʀʅɻɸ 

ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʂʘʣʫʛʘ, 248000, ʈʦʩʩʠʷ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 3D 

ʤʦʜʝʣʠ ʀʟʠʥʛʘ. ʄʦʜʝʣʴ ʀʟʠʥʛʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʬʠʟʠʢʝ ʪʚʸʨʜʦʛʦ ʪʝʣʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʤʦʜʝʣʴ ʀʟʠʥʛʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʬʠʟʠʢʠ. 

ɺ ʦʜʥʦʤ ʠ ʜʚʫʭ ʠʟʤʝʨʝʥʠʷʭ ʵʪʘ ʤʦʜʝʣʴ ʠʤʝʝʪ ʥʝ ʪʦʯʥʳʝ ʨʝʰʝʥʠʷ, ʚ 

ʦʪʣʠʯʠʠ ʦʪ ʪʨʝʭʤʝʨʥʳʭ ʠʟʤʝʨʝʥʠʡ. ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʠʟʫʯʝʥʠʷ ʤʦʜʝʣʠ ʀʟʠʥʛʘ ʚ ʪʨʝʭ ʠʟ-

ʤʝʨʝʥʠʷʭ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʠʤʠ-

ʪʘʮʠʠ ʤʦʜʝʣʠ ʀʟʠʥʛʘ ʚ ʪʨʝʭ ʠʟʤʝʨʝʥʠʷʭ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʤʝʪʴ 

ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʦʜʝʣʴ ʀʟʠʥʛʘ, ʄʦʥʪʝ-ʂʘʨʣʦ, ʘʣʛʦʨʠʪʤ ʄʝʪʨʦʧʦ-

ʣʠʩʘ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʤʦʜʝʣʠ ʀʟʠʥʛʘ. 

 

 

ɺʚʝʜʝʥʠʝ ʚ ʤʦʜʝʣʠ ʀʟʠʥʛʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʤʦʜʝʣʴ ʀʟʠʥʛʘ ʧʨʠ-

ʤʝʥʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʬʠʟʠʢʠ. ʄʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʬʠʟʠʢʠ, ʤʘʪʝ-

ʤʘʪʠʢʠ, ʘʵʨʦʜʠʥʘʤʠʢʠ, ʠ ʪ.ʜ. ɺ ʦʜʥʦʤ ʠ ʜʚʫʭ ʠʟʤʝʨʝʥʠʷʭ ʵʪʘ ʤʦʜʝʣʴ ʠʤʝʝʪ 

ʥʝ ʪʦʯʥʳʝ ʨʝʰʝʥʠʷ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʪʨʝʭʤʝʨʥʳʭ ʠʟʤʝʨʝʥʠʡ. ʂʦʤʧʴʶʪʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʠʟʫʯʝʥʠʷ ʤʦʜʝʣʠ ʀʟʠʥʛʘ 

ʚ ʪʨʝʭ ʠʟʤʝʨʝʥʠʷʭ.  

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʢʘʟʘʣʦ ʦʛʨʦʤʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʥʦ-

ʛʠʝ ʦʙʣʘʩʪʠ ʥʘʫʢʠ. ʆʥʦ ʜʘʞʝ ʥʘʯʘʣʦ ʨʝʚʦʣʶʮʠʶ ʚ ʥʘʫʢʝ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ 

ʨʘʟʨʳʚʘ ʤʝʞʜʫ ʪʝʦʨʠʝʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦʥʦ ʜʘʞʝ 

ʩʪʘʣʦ ʪʨʝʪʴʠʤ ʧʦʜʭʦʜʦʤ ʢ ʧʦʥʠʤʘʥʠʶ ʧʨʠʨʦʜʳ. ʇʨʠ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʠ, ʦʙʳʯʥʦ ʥʘʯʠʥʘʶʪ ʩ ʢʘʢʦʡ-ʣʠʙʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʦʜʝʣʠ ʠ ʧʦʟʚʦ-

ʣʷʝʪ ʩʠʩʪʝʤʝ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ ʵʚʦʣʶʮʠʠ ʚʦ ʚʨʝʤʝ-

ʥʠ. ʊʘʢʠʝ ʵʚʦʣʶʮʠʦʥʥʳʝ ʤʦʜʝʣʠ, ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʤʦ-

ʜʝʣʠʨʫʝʪ ʵʚʦʣʶʮʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʝʥʠ. ɺ 

ʦʙʱʝʤ, ʩʫʱʝʩʪʚʫʝʪ ʜʚʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʝ ʨʘʟʣʠʯʥʳʝ ʢʘʪʝʛʦʨʠʠ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ: ʧʝʨʚʘʷ ʦʩʥʦʚʘʥʘ ʥʘ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʵʚʦʣʶʮʠʦʥʥʳʭ ʫʨʘʚʥʝ-

ʥʠʡ, ʘ ʚʪʦʨʘʷ - ʦʩʥʦʚʘʥʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʘʭ. ɸʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ 



5 

 

ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʚʳʙʦʨʢʠ, ʠ, ʠʤʝʝʪ ʪʘʢʠʤ ʦʙ-

ʨʘʟʦʤ ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʥʘʟʳʚʘʝʪʩʷ ʤʝʪʦʜʦʤ ʄʦʥʪʝ-ʂʘʨʣʦ (Mʂ).   

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʠʢʠ Mʂ ʚʳʰʣʦ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʳ 

ʦʙʣʘʩʪʠ ʘʪʦʤʥʦʡ ʬʠʟʠʢʠ, ʭʠʤʠʠ, ʥʘʥʦʥʘʫʢʠ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʙʠʦʣʦʛʠʠ, 

ʙʠʟʥʝʩʘ ʠ ʬʠʥʘʥʩʦʚ, ʵʢʦʥʦʤʠʢʠ, ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ ʠ ʪ.ʜ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʨʦʙʣʝʤ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʦ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦ-

ʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʫ Mʂ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʩʣʦʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʝʰʝʥʠʝ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ), ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʝ ʧʦʧʫʣʷʮʠʡ ʚ ʢʣʝʪʢʝ, ʫʚʝʣʠʯʝʥʠʝ ʨʝʟʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʡ ʩʧʫʪ-

ʥʠʢʦʚ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ Dow Jones Industrial, 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʝʪʝʚʳʭ ʧʦʜʢʣʶʯʝʥʠʡ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʛʦʜʳ ʠ ʜʨ.    

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘ ʤʦʜʝʣʴ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ 

ʦʙ̡̫ ʩʥʝʥʠʷ ʜʨʫʛʠʭ ʥʦʚʳʭ ʷʚʣʝʥʠʡ ʚʥʝ ʩʬʝʨʳ ʬʠʟʠʢʠ. ʇʦʯʝʤʫ ʵʪʘ ʤʦʜʝʣʴ 

ʪʘʢ ʚʘʞʥʘ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ ʠʤʝʝʪ ʥʝ ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ ʚ ʜʚʫʭ ʠʟʤʝʨʝʥʠʷʭ,  

ʜʝʤʦʥʩʪʨʠʨʫʷ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ. ɺ ʪʨʝʭ ʠʟʤʝʨʝʥʠʷʭ, ʧʦʣʫʯʠʤ ʙʦʣʝʝ ʪʦʯʥʳʝ 

ʨʝʰʝʥʠʷ.   

ɺ ʤʦʜʝʣʠ ʀʟʠʥʛʘ ʨʘʩʩʤʦʪʨʠʤ ʤʘʩʩʠʚ n  ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʦʯʝʢ, ʥʘʟʳ-

ʚʘʝʤʳʭ ʫʟʣʘʤʠ ʨʝʰʝʪʢʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ N-ʤʝʨʥʫʶ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʨʝ-

ʰʝʪʢʫ (1,2, 3)n ʠʣʠ= . ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʨʝʰʝʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʢʫʙʠ-

ʯʝʩʢʦʡ ʠʣʠ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ. ʄʳ ʩʚʷʟʳʚʘʝʤ ʢʘʞʜʳʡ ʫʟʝʣ ʨʝʰʝʪʢʠ ʩ ʧʝʨʝ-

ʤʝʥʥʦʡ ( 1,..., )is i N= = , ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʣʠʙʦ +1, ʣʠʙʦ -1. ɺ 

ʧʝʨʚʦʥʘʯʘʣʥɹʦʡ ʬʦʨʤʫʣʠʨʦʚʢʝ, ʝʩʣʠ 1is =+, ʥʘ i-ʦʤ ʫʯʘʩʪʢʝ, ʪʦ ʛʦʚʦʨʷʪ, 

ʯʪʦ ʩʧʠʥ ʪʦʯʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥ ʚʚʝʨʭ, ʠ ʝʩʣʠ 1is =-, ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʩʧʠʥ 

ʪʦʯʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥ ʚʥʠʟ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 1is =+ ʤʦʞʝʪ ʪʘʢʞʝ ʦʟʥʘʯʘʪʴ 

çʜʘè, çʧʦʣʦʞʠʪʝʣʴʥʳʝè ʟʥʘʯʝʥʠʷ ʠ ʪ.ʜ., ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 1is =- ʤʦʞʝʪ ʦʟʥʘ-

ʯʘʪʴ çʥʝʪè, çʥʝʛʘʪʠʚʥʳʝè ʟʥʘʯʝʥʠʷ ʠ ʪ.ʜ. ɼʘʥʥʳʡ ʥʘʙʦʨ ʯʠʩʝʣ { }js  ʦʧʨʝ-

ʜʝʣʷʝʪ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚʩʝʡ ʩʠʩʪʝʤʳ. ɿʘʧʠʰʝʤ ʵʥʝʨʛʠʶ ʩʠʩʪʝʤʳ ʚ ʢʦʥʬʠ-

ʛʫʨʘʮʠʠ ʫʢʘʟʘʥʥʦʡ { }js ʢʘʢ: 

 {}
1

I j ij i j i
ij i

E s J s s H s
< > =

=- ä - ä , (1) 

ʛʜʝ ʩʠʤʚʦʣ ij< > ʦʙʦʟʥʘʯʘʝʪ  ʙʣʠʞʘʡʰʫʶ ʩʦʩʝʜʥʶʶ ʧʘʨʫ ʩʧʠʥʦʚ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʥʝʪ ʥʠʢʘʢʦʛʦ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ij< >ʠ ji< >. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʤʤʘ 

ʧʦ ij< >ʩʦʜʝʨʞʠʪ / 2Nb  ʫʩʣʦʚʠʡ, ʛʜʝ b ʷʚʣʷʝʪʩʷ ʯʠʩʣʦ ʙʣʠʞʘʡʰʠʭ ʩʦʩʝ-

ʜʝʡ ʣʙʁʦʛʦ ʜʘʥʥʦʛʦ ʨʘʟʤʝʨʘ (4b=  ʚ ʜʚʫʤʝʨʥʦʡ ʢʚʘʜʨʘʪʥʦʡ ʨʝʰʝʪʢʝ, 

6b=  ʚ ʪʨʝʭʤʝʨʥʦʡ ʧʨʦʩʪʦʡ ʢʫʙʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ, 8b=  ʚ ʪʝʣʝ ʮʝʥʪʨʘ ʢʫ-
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ʙʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ ʠ ʪ. ʜ.), ʵʥʝʨʛʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ijJ  ʠ ʚʥʝʰʥʝʝ ʧʦʣʝ H, 

ʢʘʢ ʟʘʜʘʥʥʳʝ ʢʦʥʩʪʘʥʪ.r 

ɻʝʦʤʝʪʨʠʷ ʨʝʰʝʪʢʠ ʫʯʠʪʳʚʘʝʪʩʷ ʯʝʨʝʟ ijJ  ʠ b. ɽɦ ʝ ʙʦʣʴʰʝ ʫʧʨʦʩʪʠʤ 

ʤʦʜʝʣʴ, ʧʨʝʜʧʦʣʦʞʠʚ, ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʠʟʦʪʨʦʧʥʳ, ʪʘʢ 

ʯʪʦ ʚʩʝ ijJ  ʨʘʚʥʳ ʟʘʜʘʥʥʦʤʫ ʯʠʩʣʫ J, ʠ, ʚʦ-ʚʪʦʨʳʭ, ʯʪʦ ʥʝʪ  ʚʥʝʰʥʝʛʦ ʧʦʣʷ 

0H= .  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʥʝʨʛʠʷ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʪʘʢ 

 {} ,, 1I i i j i j
ij

E s J s s s
< >

=- ä =°. (2) 

ɼʣʷ ʙʝʩʢʦʥʝʯʥʦʡ ʜʚʫʤʝʨʥʦʡ ʤʦʜʝʣʠ ʀʟʠʥʛʘ, ʃʘʨʩ ʆʥʟʘʛʝʨ ʨʝʰʠʣ ʵʪʦ 

ʫʨʘʚʥʝʥʠʝ ʝʱʝ ʚ 1944 ʛʦʜʫ. ʕʪʦ ʫʨʘʚʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʩʠʣʳ. ʈʝʰʝʥʠʝ ʆʥʟʘʛʝʨʘ ʜʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

(ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ) ʧʝʨʝʭʦʜʦʚ ʚ ʜʚʫʭ ʠʟʤʝʨʝʥʠʷʭ. ʊʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʭʦʜʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

 
2

sinh 1
c

J

kT

å õ
=æ ö

ç ÷
   ʠʣʠ   2.27 /cT J kº , (3) 

ʛʜʝ k  ʢʦʥʩʪʘʥʪʘ, ʥʘʟʳʚʘʝʤʘʷ ʧʦʩʪʦʷʥʥʦʡ ɹʦʣʴʮʤʘʥʘ. ɺ ʥʦʨʤʠʨʦʚʘʥʥʦʡ 

ʝʜʠʥʠʮʝ / cT j kT= , ʧʝʨʝʭʦʜ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ~ 0.44T . ʊʘʤ ʥʝʪ ʪʦʯʥʦʛʦ 

ʨʝʰʝʥʠʷ ʜʣʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʀʟʠʥʛʘ, ʥʦ ʤʥʦʛʠʝ ʧʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʄʂ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

~ 0.22T .  

ɸʣʛʦʨʠʪʤ ʤʦʜʝʣʠ ʀʟʠʥʛʘ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦ-

ʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʤʦʜʝʣʠ ʀʟʠʥʛʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʚʦʙʦʜʝ ʚʳ-

ʙʦʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʣʝʛʢʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʜʦ ʪʨʝʭ ʠʟ-

ʤʝʨʝʥʠʷʭ. ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʜʦʚʦʣʴʩʪʚʦʚʘʪʴʩʷ ʢʦ-

ʥʝʯʥʦʡ ʩʠʩʪʝʤʦʡ. ʅʦ, ʚʩʸ ʝʱʝ ʠʩʧʦʣʴʟʫʷ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʤʳ ʜʦʣʞʥʳ ʚʳʙʠʨʘʪ ɹʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʠʟ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʚʦʟʤʦʞ-

ʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ. ɼʘʞʝ ʜʣʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 5N= , ʪʨʫʜʥʦ ʧʦ-

ʜʦʙʨʘʪʴ ʦʙʱʝʝ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʪʨʝʭʤʝʨʥʦʡ ʩʠʩʪʝʤʳ, ʯʠʩ-

ʣʦ ʢʦʪʦʨʳʭ ʨʘʚʥʦ 125 372 2 ~ 4.25 10NxNxN x= . ʇʨʠ ʠʭ ʪʘʢʦʤ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝ-

ʩʪʚʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪʳ ʧʦ ʚʩʝʤ ʫʟʣʘʤ ʨʝ-

ʰʝʪʢʠ. ɽʩʣʠ ʤʳ ʧʦʩʪʘʨʘʝʤʩʷ ʩʜʝʣʘʪʴ ʦʜʥʦʨʦʜʥʳʝ ʚʳʙʦʨʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ, 

ʚʨʷʜ ʣʠ ʧʦʣʫʯʠʤ ʭʦʨʦʰʠʡ ʨʝʟʫʣʪɹʘʪ.  

ʇʦʜʭʦʜ ʚʳʙʦʨʢʠ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʤʝʪʦʜʝ ʄʝʪʨʦ-

ʧʦʣʠʩʘ. ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʥʦʚʳʝ ʠ ʥʠʞʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʦʥʬʠʛʫʨʘʮʠʡ ʛʝ-

ʥʝʨʠʨʫʶʪʩʷ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʭʦʜʥʦʡ ʚʝʨʦʷʪʥʦ-

ʩʪʠ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʥʦʩʪʠ ʵʥʝʨʛʠʡ ʤʝʞʜʫ ʥʘʯʘʣʴʥʳʤ ʠ ʢʦʥʝʯʥʳʤ 

ʩʦʩʪʦʷʥʠʷʤʠ.  ʆʧʠʩʘʥʥʳʡ ʚʳʰʝ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʧʨʠʩʧʦʩʦʙʣʝʥ ʜʣʷ 

ʨʘʙʦʪʳ ʥʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ.  ʄʝʪʦʜ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 
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ʨʝʰʝʥʠʶ ʘʣʛʦʨʠʪʤ ʄʝʪʨʦʧʦʣʠʩʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʟʚʦʣʠʪʴ ʢʘʞʜʦʤʫ 

ʧʨʦʮʝʩʩʦʨʫ ʨʘʙʦʪʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʚ ʢʦʥʮʝ ʨʘʙʦʪʳ ʨʝʟʫʣʴʪʘʪʳ ʩ ʢʘʞ-

ʜʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʙʫʜʫʪ ʩʦʙʨʘʥʳ ʚʦʝʜʠʥʦ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʦʵʪʦʤʫ ʪʘʢʦʡ ʧʨʦ-

ʮʝʩʩ ʦʙʳʯʥʦ ʥʘʟʳʚʘʝʪʩʷ çʦʙʝʟʣʠʯʝʥʥʳʡè ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʥʝʪ ʥʠʢʘʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʮʝʩʩʦʨʘʤʠ, ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ, ʧʨʦʮʝʩʩʳ 

ʚʳʧʦʣʥʷʶʪʩʷ. ʌʘʢʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʨʝʘʣʠʟʘʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʘʨʘʣ-

ʣʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʀʟʠʥʛʘ ʨʝʜʢʦ ʩʦʦʙʱʘʶʪ-

ʩʷ. ɿʜʝʩʴ ʧʨʠʤʝʥʸʥ ʜʨʫʛʦʡ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʫʜʦʙʥʦ ʙʳʣʦ ʙʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʦʮʝʩʩʦʨʘʤʠ, 

ʢʦʪʦʨʳʝ  ʦʙʤʝʥʠʚʘʶʪʩʷ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʮʠʢʣʘ ʦʙʥʦʚʣʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦ-

ʚʠʡ ( ʪ.ʝ. ʩʧʠʥʦʚʳʝ ʩʦʩʪʦʷʥʠʡ) ʤʝʞʜʫ ʜʚʫʤʷ ʠʣʠ ʙʦʣʝʝ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ. ɻʣʘʚʥʳʡ ʧʨʦʮʝʩʩʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚʩʝʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʠ ʚʳʯʠʩʣʝʥʠʷ ʠʭ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ. ɸʣʛʦʨʠʪʤ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʟʜʝʩʴ ʧʨʠʚʦʜʠʪʩʷ ʪʨʝʭʤʝʨʥʦʡ 

ʧʨʠʤʝʨ): 

¶ ʈʘʟʜʝʣʠʤ ʪʨʝʭʤʝʨʥʫʶ ʦʙʣʘʩʪʴ ʥʘ n ʯʘʩʪʝʡ-ʧʨʦʮʝʩʩʦʚ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʢʦʣʠʯʝʩʪʚʦʤ n ʧʨʦʮʝʩʩʦʨʦʚ.). ʕʪʦʪ ʧʨʦʮʝʩʩ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ 

ʙʘʣʘʥʩʠʨʦʚʢʫ ʥʘʛʨʫʟʢʠ ʤʝʞʜʫ ʧʨʦʮʝʩʩʦʨʘʤʠ. 

¶ ʇʨʠʤʝʥʠʤ ʪʨʝʭʤʝʨʥʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ. 

ʉʪʘʥʜʘʨʪʥʳʤ ʩʧʦʩʦʙʦʤ ʷʚʣʷʝʪʩʷ ʦʙʝʨʪʳʚʘʥʠʝ D-ʤʝʨʥʦʡ ʨʝʰʝʪʢʠ ʚʦʢʨʫʛ 

(D+1)-ʤʝʨʥʦʛʦ ʪʦʨʘ, ʪ.ʝ. ʧʝʨʚʳʡ ʩʧʠʥ ʨʷʜʘ ʙʫʜʝʪ ʧʦʢʘʟʘʥ ʫ ʩʪʨʦʢʠ 

ʧʦʩʣʝʜʥʝʛʦ ʩʧʠʥʘ, ʢʘʢ ʙʣʠʞʘʡʰʠʡ ʩʦʩʝʜ ʠ ʥʘʦʙʦʨʦʪ. ʊʦ ʞʝ ʩʧʨʘʚʝʜʣʠʚʦ ʠ 

ʜʣʷ ʩʧʠʥʦʚ ʚ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʦʣʙʮʦʚ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʧʨʠʥʷʪʳ ʜʣʷ 

ʩʦʩʝʜʥʠʭ ʫʯʘʩʪʢʦʚ ʥʘ ʦʙʱʠʭ ʛʨʘʥʠʮʘʭ ʜʣʷ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʧʨʦʮʝʩʩʦʚ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʨʦʢʠ ʠʣʠ ʩʪʦʣʙʮʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʩʦʩʝʜʥʠʭ ʧʨʦʮʝʩʩʦʚ. ʂʘʞʜʳʡ ʧʨʦʮʝʩʩ ʜʦʣʞʝʥ ʧʦʚʪʦʨʠʪʴ 

ʩʣʝʜʫʶʱʝʝ:  

¶ ʈʘʩʩʯʠʪʘʪʴ ʠʟʤʝʥʝʥʠʝ ʵʥʝʨʛʠʠ ȹE ʤʝʞʜʫ ʥʦʚʦʡ ʠ ʩʪʘʨʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʣʷ ʩʧʠʥʘ ʚ ʪʦʯʢʝ i, 

¶ ɽʩʣʠ exp( / ) 1E kT-D >, ʧʝʨʝʚʝʨʥʫʪʴ ʩʧʠʥ, 

¶ ɽʩʣʠ exp( / ) 1E kT-D ¢, ʛʝʥʝʨʠʨʦʚʘʪʴ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ  x  ʚ ʧʨʝʜʝʣʘʭ 

[ ]0,1 , 

¶ ɽʩʣʠ  exp( / )x E kT¢ -D , ʧʝʨʝʚʝʨʥʫʪʴ ʩʧʠʥ ʠ ʩʤʝʥʠʪʴ ʟʥʘʢ ʩʧʠʥʘ, 

¶ ʇʝʨʝʡʪʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʫʟʣʫ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ. 

ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʮʠʢʣʘ, ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʚʘʪʴ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʵʥʝʨʛʠʠ ʧʦ ʘʥʩʘʤʙʣʶ ʥʘ ʛʣʘʚʥʳʡ ʧʨʦʮʝʩʩʦʨ. ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʠʪ ʫʙʝ-

ʜʠʪʴʩʷ, ʯʪʦ ʤʳ ʜʚʠʞʝʤʩʷ ʢ ʥʘʠʣʫʯʰʝʡ ʠʟ ʚʦʟʤʦʞʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʙʳʩʪ-
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ʨʦ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʦ, ʢʘʢ ʨʘʙʦʪʘʶʪ ʥʝʟʘʚʠʩʠʤʳʝ ʛʝ-

ʥʝʨʘʪʦʨʳ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʚ ʢʘʞʜʦʤ ʧʨʦʮʝʩʩʝ. ʄʳ ʧʨʦʩʪʦ ʩʯʠʪʘʝʤ, ʯʪʦ ʪʘ-

ʢʠʝ ʛʝʥʝʨʘʪʦʨʳ ʝʩʪʴ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʣʴʥʝʡʰʝʝ ʫʧʨʦʱʝʥʠʝ ʤʦʜʝ-

ʣʠ ʀʟʠʥʛʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʟʘʧʨʦʩʳ ʢ ʢʦʣʠʯʝʩʪʚʫ ʪʨʝʙʫʝʤʳʭ 

ʨʝʩʫʨʩʦʚ ʢʦʤʧʴʶʪʝʨʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʘʞʜʦʛʦ ʚʨʘʱʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʣʠʰʴ 

ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʥʘ-

ʧʨʠʤʝʨ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʚ ʪʨʝʭʤʝʨʥʦʡ ʧʨʦʩʪʦʡ ʢʫʙʠʯʝʩʢʦʡ  ʨʝʰʝʪʢʝ ʩ 

ʙʣʠʞʘʡʰʠʤ ʩʦʩʝʜʦʤ, ʢʘʞʜʳʡ ʩʧʠʥ ʤʦʞʝʪ ʠʤʝʪʴ ʦʪ 0 ʜʦ 6 ʙʣʠʞʘʡʰʠʭ ʩʦ-

ʩʝʜʝʡ, ʢʦʪʦʨʳʝ ʧʘʨʘʣʣʝʣʴʥʳ ʝʤʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʪʦʣɹʢʦ 7 ʨʘʟ-

ʣʠʯʥʳʭ ʩʪʫʧʝʥʝʡ ʵʥʝʨʛʠʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʫʩʧʝʰʥʳʡ ʧʝʨʝʚʦʨʦʪ ʩʧʠʥʘ ʠ ʵʪʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʫʯʪʝʥʳ ʠ ʩʦʭʨʘʥʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʘʙʣʠ-

ʮʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʯʣʝʥ ʥʘ ʵʪʘʧʘʭ (2) - (4), ʥʝ ʪʨʝʙʫʝʪ 

ʚʳʯʠʩʣʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʩʧʠʥʘ ʩʠʩʪʝʤʳ, ʯʪʦ ʜʘʸʪ  ʦʛʨʦʤʥʫʶ ʵʢʦʥʦʤʠʶ 

ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʝʘʣʠʟʦʚʘʥ ʚʳʰʝʦʧʠʩʘʥʥʳʡ ʘʣʛʦʨʠʪʤ 

ʨʝh ʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (2) ʜʣʷ ʪʨʝʭʤʝʨʥʳʭ ʨʝʰʝʪʦʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʛʦ 

ʨʘʟʤʝʨʘ 50 50 50³ ³, ʩ ʧʝʨʠʦʜʠʯʥʳʤʠ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʂʘʞʜʳʡ 

ʨʘʩʯʝʪ ʩʦʩʪʦʠʪ ʠʟ 20 ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʰʘʛʦʚ ʩʦ 100 ʮʠʢʣʘʤʠ çʚʨʝʤʷ ʄʦʥ-

ʪʝ-ʂʘʨʣʦè ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ. ɼʣʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʧʨʦ-

ʛʨʘʤʤʘ, ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ MathLab. ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʸʪʦʚ, ʚʳʧʦʣʥʝʥ-

ʥʳʭ ʧʨʦʛʨʘʤʤʦʡ, ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. ʅʘ ʵʪʦʤ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʜʚʘ ʛʨʘʬʠʢʘ: ʚʝʣʠʯʠʥʳ ʵʥʝʨʛʠʠ (ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ) ʠ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ 

(ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʚ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʀʟʠʥʛʘ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʛʨʘʥʠʯ-

ʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (ʨʝʰʝʪʢʦʡ 50 50 50³ ³ ). X-ʢʦʦʨʜʠʥʘʪʘ ʦʧʠʩʳʚʘʝʪ ʪʝʤʧʝ-

ʨʘʪʫʨʫ. 

 

 

ʈʠʩ.1 
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ʀʟ ʵʪʦʛʦ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʥʘʯʘʣʦ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʷʚʥʦ ʚʳʨʘʞʝʥʦ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 0.22, ʯʪʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩʦ ʟʥʘʯʝʥʠʝʤ, ʧʦʣʫ-

ʯʝʥʥʳʤ ʜʣʷ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʤʦʜʝʣʝʡ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʘʨʘʣʣʝʣʴʥʳʡ 

ʘʣʛʦʨʠʪʤ ʄʦʥʪʝ-ʂʘʨʣʦ ʜʣʷ ʨʝʰʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʀʟʠʥʛʘ. ʕʪʦ ʘʣʛʦ-

ʨʠʪʤ ʭʦʨʦʰʦ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʝʪʩʷ ʠ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ʚ ʩʠʩʪʝʤʝ ʩ ʥʝʙʦʣʴʰʦʡ 

ʨʝʰʝʪʢʦʡ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʘʣʛʦʨʠʪʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʯʥʦʩʪʠ ʨʘʩʯʝʪʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʰʝʪʦʢ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʧʦʟʚʦʣʠʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʙʦʣʝʝ ʙʣʠʟʢʠʝ ʢ 

ʨʝʘʣʴʥʳʤ ʪʨʝʭʤʝʨʥʳʤ ʩʠʩʪʝʤʘʤ.  
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ʄ.ʖ. ʈʳʪʦʚ, ʂ.ɸ. ʄʝʛʘʝʚ 

ɸʃɻʆʈʀʊʄ ʌʆʈʄʀʈʆɺɸʅʀʗ ɿɸʄʂʅʋʊʓʍ ɻʈʋʇʇ 

ʇʆʃʔɿʆɺɸʊɽʃɽʁ ɺ ʉʈɽɼɽ ʂʆʈʇʆʈɸʊʀɺʅʆɻʆ ʇʆʈʊɸʃɸ 

ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʂʘʣʫʛʘ, 248000, ʈʦʩʩʠʷ 

 

ʈʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʤʢʥʫʪʳʭ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ ʚ ʩʨʝʜʝ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ. ʇʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ 

ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʦʨʧʦʨʘʪʠʚʥʳʡ ʧʦʨʪʘʣ, ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ, 

ʧʨʦʮʝʜʫʨʘ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʤʢʥʫʪʳʭ ʛʨʫʧʧ 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʣʫʯʰʝʥʠʝ ʜʦʩʪʫʧʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥ-

ʬʦʨʤʘʮʠʠ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ 

ʢʦʤʧʘʥʠʠ ʚ ʩʦʚʤʝʩʪʥʦʡ ʙʠʟʥʝʩ-ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʢʦʤʧʘʥʠʠ, ʝʝ ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʧʦ-

ʨʘʪʠʚʥʳʭ ʧʦʨʪʘʣʦʚ. 

ʂʦʨʧʦʨʘʪʠʚʥʳʡ ʧʦʨʪʘʣ ï ʵʪʦ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʢʦʪʦʨʳʡ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʟʘʱʠʱʝʥʥʳʡ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʡ web-ʠʥʪʝʨʬʝʡʩ, ʧʦʩʨʝʜʩʪ-

ʚʦʤ ʢʦʪʦʨʦʛʦ ʫʧʦʣʥʦʤʦʯʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ʢʦʤʧʘʥʠʠ ʠ ʧʦʩʪʦʷʥʥʳʝ ʧʘʨʪ-

ʥʝʨʳ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ ʪʨʝʙʫʝʤʦʡ ʠʤ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʣʦʞʝʥʠʷʤ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʘʤʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ. [6, 7] 

ɺʭʦʜ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʧʦʨʪʘʣ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦ-

ʤʦʱʠ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʙʨʘʫʟʝʨʘ, ʠ ʧʦʨʪʘʣ ʷʚʣʷʝʪʩʷ ʝʜʠʥʦʡ ʪʦʯʢʦʡ ʚʭʦʜʘ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʨʝʜʫ ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʨʦʟʨʘʯʥʳʡ ʜʦʩʪʫʧ 

ʢ ʜʘʥʥʳʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ, ʩʠʩʪʝʤ 

ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʳ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʝʣʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʇʨʠ ʵʪʦʤ ʧʦʨʪʘʣ 

ʩʥʘʙʞʘʝʪʩʷ ʤʦʱʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʠʩʢʘ ʠ ʢʘʪʝʛʦʨʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʣʶʙʳʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʘ 

ʪʘʢʞʝ ʚ ʣʶʙʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʘʭ ʧʨʝʜʧʨʠʷʪʠʷ. ʄʘʩʰʪʘʙʳ ʢʦʨʧʦ-

ʨʘʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʦʪ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʩʘʡʪʝ ʜʦ ʢʨʫʧʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʠʥʪʝʛʨʠ-

ʨʫʶʱʠʭ ʚ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʚʥʫʪʨʝʥʥʠʝ ʩʠʩʪʝʤʳ ʚʩʝʭ ʪʝʨ-

ʨʠʪʦʨʠʘʣʴʥʦ ʫʜʘʣʝʥʥʳʭ ʪʦʯʝʢ ʢʦʤʧʘʥʠʠ (ʠʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ) ʠʣʠ ʠʤʝʶʱʠʭ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝ-

ʥʠʷ ʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʥʘ ʟʘʱʠʱʝʥʥʦʤ ʚʝʙ-ʩʝʨʚʝʨʝ. [6, 

7] 
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ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʂʦʨʧʦʨʘʪʠʚʥʳʡ ʧʦʨʪʘʣ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥ, 

ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʩʘʡʪ ʠʣʠ ʚ ʚʠʜʝ ʨʘʟʜʝʣʘ ʣʶʙʦʛʦ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʘʡ-

ʪʘ, ʠʣʠ ʙʝʟ ʢʘʢʦʛʦ-ʣʠʙʦ ʘʬʠʰʠʨʦʚʘʥʠʷ, ʘ ʧʨʦʩʪʦ ʟʘ ʩʯʝʪ ʨʘʟʛʨʘʥʠʯʝʥʠʷ 

ʧʨʘʚ ʜʦʩʪʫʧʘ. ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʦʨʪʘʣʦʚ ʦʪ ʢʦʨʧʦʨʘ-

ʪʠʚʥʳʭ ʩʘʡʪʦʚ ʷʚʣʷʝʪʩʷ ʩʪʨʦʛʦ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘ-

ʮʠʠ ʠ ʧʨʠʣʦʞʝʥʠʷʤ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ, ʟʘʪʨʘʛʠʚʘʶʱʠʡ ʞʠʟʥʝʥʥʦ 

ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʤʧʘʥʠʠ.  

ʆʙʨʘʟʦʚʘʥʠʝ ʟʘʤʢʥʫʪʳʭ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʦʙʦʟʥʘʯʘʝʤʳʭ ʜʘʣʝʝ R
~

) 

ʠ ʜʚʫʩʪʦʨʦʥʥʠʭ ʟʘʤʢʥʫʪʳʭ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (S
~
) ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ (ʊɺ), ʥʘʠʙʦʣʝʝ ʧʨʠʩʫʱʠʭ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ 

ʧʦʨʪʘʣʫ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʘ ʢʦʤʤʫʪʘʮʠʠ ʧʘʢʝʪʦʚ 

(ʂʇ). ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦ-

ʚʘʪʴ ʛʨʫʧʧʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ ʦʛʨʘʥʠʯʝʥʠʡ 

ʚʭʦʜʷʱʝʛʦ ʠʣʠ ʠʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʧʘʢʝʪʦʚ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʛʨʫʧʧʝ. ɼʘʥʥʘʷ ʊɺ ʤʦʞʝʪ ʥʘʟʥʘʯʘʪʴʩʷ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʠʟʚʝʩʪʥʳʡ ʧʝʨʠʦʜ. [1, 4, 5] 

ʉʧʦʩʦʙʳ ʠ ʧʨʠʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʨʧʦʨʘ-

ʪʠʚʥʳʭ ʧʦʨʪʘʣʘʭ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʤʢʥʫʪʳʭ ʛʨʫʧʧ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ. ɺ ʙʦʣʝʝ ʦʙʱʝʡ ʧʦʩʪʘʥʦʚʢʝ ʦʙʨʘʟʦʚʘʥʠʝ R
~

 ʠ S
~

 ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʨʘʤʢʘʤʠ ʢʦʤʤʫʪʘʮʠʠ ʧʘʢʝʪʦʚ, ʘ ʤʦʞʝʪ ʙʳʪʴ ʪʠʧʠʯʥʦʡ ʪʘʢʞʝ ʜʣʷ ʩʣʫʞʙ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʥʘ ʙʘʟʝ ʢʦʤʤʫʪʘʮʠʠ ʢʘʥʘʣʦʚ (ʂʂ). ʆʩʥʦʚʥʦʝ ʥʘ-

ʟʥʘʯʝʥʠʝ R
~

 ʠ S
~

 ʩʦʩʪʦʠʪ ʚ ʟʘʱʠʪʝ ʧʦ ʟʘʧʨʦʩʫ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ) ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʚ ʩʨʝʜʝ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʧʦʨʪʘʣʘ, ʦʪ ʜʦʩʪʫʧʘ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ɺ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʨʘʙʦʪʘʭ ʧʦ ʵʪʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ, ʘ ʪʘʢʞʝ ʚ ʧʨʘʢ-

ʪʠʢʝ ʨʘʟʨʘʙʦʪʦʢ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʦʨʪʘʣʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʙʩʫʞ-

ʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʫʢʘʟʘʥʥʦʡ ʊɺ, ʜʦʧʫʩʢʘʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘʤʢʥʫ-

ʪʳʭ ʛʨʫʧʧ ʧʦʣʟɹʦʚʘʪʝʣʝʡ (ɿɻʇ) R
~

 ʠ S
~

[2, 3, 4]: 

a) ɿɻʇ R
~

 ï ʙʘʟʦʚʘʷ ʊɺ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʢ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ɿɻʇ; 

b) çɿɻʇ ʩ ʠʩʭʦʜʷʱʠʤ ʜʦʩʪʫʧʦʤè 1

~
R, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʘʷ, ʧʦʤʠʤʦ 

ʩʚʦʡʩʪʚ R
~
, ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʚʳʟʦʚʦʚ ʠʣʠ ʚʳʟʦʚʦʚ ð ʜʘʪʘ-

ʛʨʘʤʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʦʪʢʨʳʪʦʡ ʟʦʥʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ, 

ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ 2

~
R ; 

c) çɿɻʇ ʩ ʚʭʦʜʷʱʠʤ ʜʦʩʪʫʧʦʤè 2

~
R , ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʘʷ, ʧʦʤʠʤʦ 

ʩʚʦʡʩʪʚ R
~
, ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʚʳʟʦʚʦʚ ʠʣʠ ʚʳʟʦʚʦʚ ð ʜʘʪʘ-

ʛʨʘʤʤ ʠʟ ʦʪʢʨʳʪʦʡ ʟʦʥʳ ʩʝʪʠ ʠʣʠ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʤ ʧʨʝʜʧʠʩʘʥʘ 

ʊɺ b); 
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d) çɿʘʧʨʝʱʝʥʠʝ ʚʭʦʜʷʱʠʭ ʚʳʟʦʚʦʚ ʚ ɿɻʇè. ʄʥʦʞʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʧʨʠʤʝʥʷʶʱʠʭ ʵʪʫ ʊɺ, ʦʙʦʟʥʘʯʘʝʪʩʷ 3

~
R ; 

ʝ) çɿʘʧʨʝʱʝʥʠʝ ʠʩʭʦʜʷʱʠʭ ʚʳʟʦʚʦʚ ʚ ɿɻʇè ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʥʦ-

ʞʝʩʪʚʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 4

~
R . 

ʇʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʊɺ d) ʠ ʝ) ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ. ʕʪʠ ʊɺ ʷʚʣʷʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʊɺ ʘ), b), ʩ). 

ʇʦʣʴʟʦʚʘʪʝʣʴ, ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʢ ɿɻʇ, ʨʝʘʣʠʟʫʝʪ ʊɺ ʣʠʙʦ ʘ), ʣʠʙʦ ʦʜ-

ʥʫ ʠʟ ʊɺ b) ʠ ʩ), ʣʠʙʦ ʦʙʝ ʊɺ b) ʠ ʩ) ʩʦʚʤʝʩʪʥʦ. ɺ ʥʝʢʦʪʦʨʦʡ ɿɻʇ ʤʦʛʫʪ ʚʦ-

ʧʣʦʱʘʪʴʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʩʝ ʢʦʤʙʠʥʘʮʠʠ ʊɺ ʘ) ï ʝ). ɽʩʣʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʤʥʦʞʝʩʪʚʘ ɿɻʇ, ʪʦ ʦʜʥʘ ʠʟ ʛʨʫʧʧ ʥʘʟʥʘʯʘʝʪʩʷ 

ʛʣʘʚʥʦʡ. 

ɺ ʟʘʤʢʥʫʪʦʡ ʛʨʫʧʧʝ S
~

 ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʘʨʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʝʜʦʩʪʘʚ-

ʣʷʶʪʩʷ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʦʙ-

ʤʝʥʘ ʧʘʢʝʪʘʤʠ, ʠʩʢʣʶʯʘʷ ʚ ʧʝʨʠʦʜ ʦʙʤʝʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ: S
~
. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʧʨʠʥʘʜʣʝʞʘʪʴ ʤʥʦʞʝʩʪʚʫ S
~

.  

ɺ ʨʘʤʢʘʭ S
~

 ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʊɺ: 

ʘ) çɼʚʫʩʪʦʨʦʥʥʷʷ ɿɻʇè ï ʙʘʟʦʚʘʷ ʊɺ (S
~

); 

ʙ) çɼʚʫʩʪʦʨʦʥʥʷʷ ɿɻʇ ʩ ʠʩʭʦʜʷʱʠʤ ʜʦʩʪʫʧʦʤè (1

~
S), ʩʦʭʨʘʥʷʶʱʘʷ ʚʩʝ 

ʩʚʦʡʩʪʚʘ S
~
, ʥʦ, ʢʨʦʤʝ ʪʦʛʦ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʧʨʘʚʣʷʪʴ ʚʠʨʪʫ-

ʘʣʴʥʳʝ ʚʳʟʦʚʳ ʠʣʠ ʜʘʪʘʛʨʘʤʤʳ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʦʪʢʨʳʪʦʡ 

ʟʦʥʝ ʩʝʪʠ. 

ɼʦʧʫʩʢʘʝʪʩʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ S
~

 ʠʣʠ 1

~
S, ʘ ʪʘʢʞʝ ʢ R

~
 ʠ 

ʜʨʫʛʠʤ ʝʝ ʚʠʜʘʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʟʦʚʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʘʞʜʦʡ ʊɺ, ʥʘʧʨʘʚ-

ʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. S
~

 ʠ 1
~
S  ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʤʝʞ-

ʩʝʪʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʣʫʞʙʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʳʟʦʚʘ (ɺɺ) ʠ 

ʜʘʪʘʛʨʘʤʤʥʦʡ ʩʣʫʞʙʝ (ɼʊ). [2] 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʢʦʥʮʝʧʮʠʷ ʥʝ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚʭʦʜʷʱʠʭ ʩʦʩʪʘʚ R
~

 ʠʣʠ S
~
, ʩ ʜʨʫʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʜʥʘʢʦ ʵʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʰʴ ʚ ʨʘʤʢʘʭ, ʢʦʪʦʨʳʝ ʦʧʨʝ-

ʜʝʣʷʶʪʩʷ ʚʠʜʦʤ ʧʨʠʤʝʥʷʝʤʦʡ ʊɺ. ʊʠʧʠʯʥʳʡ ʚʘʨʠʘʥʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ R
~

 ʠ 

S
~

 ʩ ʦʪʢʨʳʪʦʡ ʟʦʥʦʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʨʝʜʦʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʨʠʩʫʥʢʦʤ 1, ʛʜʝ ʩʠʤʚʦʣ 1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʩ-

ʭʦʜʷʱʝʤʫ ɺɺ ʠʣʠ ʜʘʪʘʛʨʘʤʤʝ, ʘ 2 ï ʚʭʦʜʷʱʝʤʫ ɺɺ ʠʣʠ ʜʘʪʘʛʨʘʤʤʝ. 
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ʈʠʩ. 1 

 

ʇʦʤʠʤʦ ʩʚʦʝʛʦ ʦʩʥʦʚʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʝ ɿɻʇ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚ ʠʟʚʝʩʪʥʦʡ ʩʪʝʧʝʥʠ ʠ ʨʝʰʝʥʠʶ ʟʘʜʘʯ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ 

ʟʘʱʠʪʦʡ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ [2, 3, 4]. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

- ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʱʠʪʘ ʦʪ ʧʦʪʝʨʴ ʧʘʢʝʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʜʘʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠ ʠʭ ʟʘʩʳʣʦʢ ʥʝ ʧʦ ʘʜʨʝʩʫ; 

- ʦʛʨʘʥʠʯʝʥʠʝ ʪʨʘʬʠʢʘ ʚ ʩʝʪʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʯʝʨʝʜʝʡ ʧʘʢʝʪʦʚ ʚ ʫʟ-

ʣʘʭ ʢʦʤʤʫʪʘʮʠʠ. 

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʦʡ ʚ ʨʝʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʨʝʛʠʩʪʨʘʮʠʠ 

ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʟʘʤʢʥʫʪʳʭ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝ. ʈʘʩʩʤʦʪʨʠʤ ʝʸ ʙʦʣʝʝ ʧʦʜ-

ʨʦʙʥʦ. 

ʇʨʦʮʝʜʫʨʘ ʨʝʛʠʩʪʨʘʮʠʠ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʟʘʤʢʥʫʪʳʭ ʛʨʫʧʧ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝ S
~

. ʆʙʤʝʥ ʧʘʢʝʪʘʤʠ ʚ S
~

 ʠ 1

~
S  ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʧʫʪʝʤ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʘʥʥʫʣʠʨʦʚʘʥʠʷ ʊɺ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʣʛʦʨʠʪʤʠʯʝ-

ʩʢʠʝ ʩʨʝʜʩʪʚʘ ʥʝ ʦʧʨʝʜʝʣʝʥʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʪʦʢʦʣʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ 

ʜʘʣʝʝ ʧʨʦʮʝʜʫʨʳ ʧʨʠʤʝʥʠʤʳ ʢ S
~
, ʦʜʥʘʢʦ ʚ ʪʦʡ ʞʝ ʩʪʝʧʝʥʠ ʧʨʘʚʦʤʝʨʥʳ ʠ 

ʜʣʷ 1

~
S . 

1 2 1 2 

ʆʪʢʨʳʪʘʷ ʟʦʥʘ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ 

DC
E 

DT
E 

2 

2 1 

1 

R
~

R
~

S
~
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ʈʠʩ. 2 

ʇʨʠ ʠʥʠʮʠʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷ 1V
~
, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ 

ʥʦʤʝʨʦʤ A
0
, ʚ ʧʘʢʝʪ ʟʘʧʨʦʩʘ ʜʘʥʥʦʡ ʊɺ ʚʢʣʶʯʘʝʪʩʷ ʤʝʩʪʥʳʡ ʠʥʜʝʢʩ Z

0
 ʠ 

ʥʦʤʝʨ B
0
 ʧʦʣʴʟʦʚʘʪʝʣʷ 2V

~
 (ʨʠʩʫʥʦʢ 2). ɺ ʫʟʣʝ 2U

~
 ʥʘ ʫʨʦʚʥʝ L3 ʦʙʨʘʙʘʪʳ-

ʚʘʝʪʩʷ ʦʙʣʘʩʪʴ ʧʘʢʝʪʘ Q' ʠ ʚʳʷʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʜʘ Iʉ ʢʦʨʨʝʢʪʥʦʩʪʴ 

ʦʪʥʦʰʝʥʠʷ B0ªZ0, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʜʦʧʫʩʪʠʤʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ɿɻʇ ʩ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷʤʠ V
~

1 ʠ V
~

2. ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ: 

1) ʥʦʤʝʨ ɺ
0
 ʝʱʝ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʟʦʥʝ 

1

~
U

M (Z
0
, ɺ

0
) ʪʘʙʣʠʮʳ 

1

~
U

M  ʩʦ-

ʦʪʚʝʪʩʪʚʠʷ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʝʥʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʬʦʥʜ 1U
~
. ʂʦʦʨʜʠʥʘʪʳ 

ʟʦʥʳ ʟʘʜʘʶʪʩʷ ʧʦʣʥʳʤ ʠ ʩʦʢʨʘʱʝʥʥʳʤ ʘʜʨʝʩʘʤʠ 2V
~
. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʬʠʢʩʘʮʠʷ ʥʦʤʝʨʘ ɺ
0
 ʠ 1U

~
 ʥʘʧʨʘʚʣʷʝʪ ʚ 2U

~
 ʧʘʢʝʪ RG, ʩʦʜʝʨʞʘʱʠʡ ʚ ʦʙʣʘʩ-

ʪʠ Q' ʧʨʠʟʥʘʢʠ ɸ
0 
ʠ Z

0
; 

2) ʥʦʤʝʨ B
0
 ʫʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʟʦʥʝ 

1

~
U

M (Z
0
, ɺ

0
) ʥʦ ʘʣʛʦʨʠʪʤ ʨʝʛʠʩʪ-

ʨʘʮʠʠ ʥʝ ʟʘʚʝʨʰʝʥʘ, ʪʘʢ ʢʘʢ ʦʪʚʝʪʥʳʡ ʧʘʢʝʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 2U
~
­ 1U

~
 ʥʝ ʧʦ-

ʣʫʯʝʥ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʟʥʘʢ ʘʩʩʦʮʠʘʮʠʠ m(B
0
, Z

0
) ʚ ʵʪʦʡ ʟʦʥʝ ʥʝ ʫʩʪʘ-

ʥʦʚʣʝʥ; 

3) ʧʦʤʝʨ B
0
 ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʟʦʥʝ 

1

~
U

M (Z
0
, ɺ

0
), ʦʪʚʝʪʥʳʡ ʧʘʢʝʪ ʧʦʣʫʯʝʥ 

ʠ ʧʨʠʟʥʘʢ ʘʩʩʦʮʠʘʮʠʠ m(B
0
, Z

0
) ʫʩʪʘʥʦʚʣʝʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʣʛʦʨʠʪʤ ʨʝʛʠ-

ʩʪʨʘʮʠʠ ʢ ʤʦʤʝʥʪʫ ʦʢʦʥʯʘʥʠʷ ʦʙʨʘʙʦʪʢʠ ʦʙʣʘʩʪʠ Q' ʧʘʢʝʪʘ RF
~~

 ʟʘʚʝʨʰʝʥʘ. 

ʊʦʛʜʘ RF
~~

 ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʧʦʚʪʦʨʥʳʡ ʟʘʧʨʦʩ ʜʘʥʥʦʡ ʊɺ, ʘ ʚ ʥʘʧʨʘʚ-

ʣʝʥʠʠ 1U
~
­ 1V

~
 ʧʦʩʳʣʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʧʘʢʝʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʟʘʧʨʦʩʘ 

RCR; 

4) ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʠʠ 1U
~

 ʫʩʣʦʚʠʷ B
0
 ª Z

0
 ʚ ʘʜʨʝʩ 1V

~
 ʧʦʩʳʣʘʝʪʩʷ ʩʣʫ-

ʞʝʙʥʳʡ ʧʘʢʝʪ LPE ʣʦʢʘʣʴʥʦʡ ʦʰʠʙʢʠ ʚ ʧʨʠʟʥʘʢʘʭ ɿɻʇ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪ-
ʥʳʤ ʩʦʙʳʪʠʝʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʠʩʢʘʞʝʥʠʝ ʧʨʠʟʥʘʢʦʚ B

0
 ʠ/ʠʣʠ Z

0
 ʧʨʠ ʧʝʨʝ-

TU
~

 

RG(A
ŭ
, Z

ŭ
), 

CLR 

FC, FA, XR, XC, 
GR 

RCR, 
LPE, RCC, 
WR, GA, 

NC 

CLA (ɤ, Z
0
, 

B
0
), 

FR (Z
0
, B

0
) 

XQ 

XA, 
XR 

1U
~

 
2U

~

 

1V
~

 

2V
~
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ʜʘʯʝ ʚ ʩʨʝʜʝ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ ʯʝʨʝʟ ʢʦʤʧʦʥʝʥʪʳ 1U
~
, ʥʝ ʦʙʥʘʨʫʞʠ-

ʚʘʝʤʦʝ ʥʠʞʥʠʤʠ ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʫʨʦʚʥʷʤʠ ʧʨʦʪʦʢʦʣʦʚ, ʥʦ ʦʙʥʘʨʫʞʠʚʘʝ-

ʤʦʝ ʚ 1U
~

 ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʦʙʣʘʩʪʠ Q' ʟʘʛʦʣʦʚʢʘ ʧʘʢʝʪʘ. 

ɼʝʡʩʪʚʠʷ 2U
~
. ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʦʙʣʘʩʪʠ Q' ʧʘʢʝʪʘ RG ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʨʘʱʝʥʠʝ ʢ ʟʦʥʝ 
2

~
U

M (Y
0
, A

0
) ʪʘʙʣʠʮʳ 

2

~
U

M  ʩʦʦʪʚʝʪʩʪʚʠʷ 2U
~
. ɿʜʝʩʴ Y

0
 ï 

ʤʝʩʪʥʳʡ ʠʥʜʝʢʩ ʧʦʣʴʟʦʚʘʪʝʣʷ 1V
~

 ʧʨʠʤʝʥʷʝʤʳʡ 2U
~

 ʚ ʧʨʦʮʝʩʩʝ ʨʝʛʠʩʪʨʘ-

ʮʠʠ. ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʘʣʠʟʘʮʠʠ: 

1) ʥʦʤʝʨ A
0
 ʫʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʟʦʥʝ 

2

~
U

M (Y
0
, A

0
), ʪ. ʝ. ʦʪ V2 ʧʦʣʫʯʝʥ 

ʧʘʢʝʪ ʍɸ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ S
~

 ʚ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩʥʳʡ ʧʘʢʝʪ XQ, 

ʦʜʥʘʢʦ ʧʨʠʟʥʘʢ m(A
0
, Y

0
) ʘʩʩʦʮʠʘʮʠʠ ʝʱʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥ, ʪ. ʝ. ʧʨʦʮʝʜʫʨʘ 

ʨʝʛʠʩʪʨʘʮʠʠ ʥʝ ʟʘʚʝʨʰʝʥʘ. 2U
~

 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʠʟʥʘʢ m(A
0
, Y

0
), ʩʚʷʟʳʚʘʝʪ 

ʤʝʩʪʥʳʝ ʠʥʜʝʢʩʳ Z
0
 ʠ Y

0
 ʠ ʥʘʧʨʘʚʣʷʝʪ ʚ 1U

~
 ʧʘʢʝʪ FC ʟʘʚʝʨʰʝʥʠʷ ʨʝʛʠʩʪ-

ʨʘʮʠʠ, ʦʙʣʘʩʪʴ Q' ʢʦʪʦʨʦʛʦ ʚʢʣʶʯʘʝʪ ʤʝʩʪʥʳʡ ʠʥʜʝʢʩ Y
0
; 

2) ʧʘʢʝʪ ʍɸ ʦʪ 2V
~

 ʧʦʣʫʯʝʥ, ʧʨʠʟʥʘʢ ʘʩʩʦʮʠʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥ ʠ ʚ ʟʦʥʝ 

2

~
U

M (Y
0
, A

0
) ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʦʦʪʥʦʰʝʥʠʝ Z

0
 ª Y

0
. ʊʦʛʜʘ ʠʥʜʝʢʩ Z

0
 ʠʟ ʦʙ-

ʣʘʩʪʠ Q' ʧʘʢʝʪʘ RG ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʠʥʜʝʢʩʦʤ Z
0
, ʟʘʧʠʩʘʥʥʳʤ ʚ ʵʪʦʡ ʟʦʥʝ, ʠ, 

ʚ ʩʣʫʯʘʝ ʩʦʚʧʘʜʝʥʠʷ, ʚ ʘʜʨʝʩ 1U
~

 ʥʘʧʨʘʚʣʷʝʪʩʷ ʪʦʪ ʞʝ ʧʘʢʝʪ FC; 

3) ʝʩʣʠ ʥʦʤʝʨ A
0
 ʝʱʝ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʪʘʙʣʠʮʝ ʩʦʦʪʚʝʪʩʪʚʠʷ 

2

~
U

M , 

ʪʦ ʦʥ ʬʠʢʩʠʨʫʝʪʩʷ ʠ ʚ ʘʜʨʝʩ 1U
~

 ʧʝʨʝʜʘʝʪʩʷ ʩʣʫʞʝʙʥʳʡ ʧʘʢʝʪ Fɸ çɿʘʧʨʦʩ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʠʥʷʪè. ʇʘʢʝʪ ʞʝ FC ʧʦʩʳʣʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ 

2U
~

 ʧʘʢʝʪʘ ʍɸ, ʩʦʜʝʨʞʘʱʝʛʦ ʧʨʠʟʥʘʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 1V
~

; 

4) ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ 2V
~

 ʦʪʢʘʟʳʚʘʝʪʩʷ ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʜʘʥʥʦʡ S
~
, ʦ 

ʯʝʤ ʦʥʦ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʩʣʫʞʝʙʥʳʤ ʧʘʢʝʪʦʤ XR, ʪʦ 2U
~

 ʪʨʘʥʩʣʠʨʫʝʪ ʚ ʘʜʨʝʩ 

1U
~

 ʪʦʪ ʞʝ ʧʘʢʝʪ. ɽʩʣʠ ʞʝ ʦʪʢʘʟ 1V
~

 ʦʪ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙʫʩʣʦʚʣʝʥ 

ʜʨʫʛʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʥʘʧʨʠʤʝʨ ʚʨʝʤʝʥʥʦʡ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ DTE2, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʘʢʝʪʦʤ RNR, ʪʦ ʚ ʘʜʨʝʩ 1U
~

 ʥʘʧʨʘʚʣʷʝʪʩʷ ʧʘʢʝʪ ʥʝʛʦ-

ʪʦʚʥʦʩʪʠ ʍʉ. 

ɼʝʡʩʪʚʠʷ 1U
~

 ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʥʦʛʦ ʧʘʢʝʪʘ ʦʪ 2U
~

. 

1) ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʦʪ 2U
~

 ʧʘʢʝʪʘ FC ʚ 1U
~

 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠʟʥʘʢ 

ʘʩʩʦʮʠʘʮʠʠ m(ɺ, Z), ʩʚʷʟʳʚʘʶʪʩʷ ʤʝʩʪʥʳʝ ʠʥʜʝʢʩʳ Y0 ʠ Z0, ʘ ʚ ʘʜʨʝʩ 1V
~

 ï 

ʠʥʠʮʠʘʪʦʨʘ ʘʣʛʦʨʠʪʤʘ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʩʳʣʘʝʪʩʷ ʧʘʢʝʪ RCR ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʨʝʛʠʩʪʨʘʮʠʠ/ʘʥʥʫʣʠʨʦʚʘʥʠʷ S
~

. 
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2) ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʦʪ 2U
~

 ʧʘʢʝʪʘ FA ʥʠʢʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʟʦʥʫ 

1

~
U

M (Z
0
, ɺ

0
) ʥʝ ʚʥʦʩʷʪʩʷ ʜʦ ʦʢʦʥʯʘʥʠʷ ʦʙʨʘʙʦʪʢʠ ʦʙʣʘʩʪʠ Q' ʧʘʢʝʪʘ FC. ɺ 

ʘʜʨʝʩ 1V
~

 ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʩʣʫʞʝʙʥʳʡ ʧʘʢʝʪ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʦʙʣʘʩʪʠ 

Q' ʦ ʪʦʤ, ʯʪʦ ʧʘʢʝʪ FA ʚ 2U
~

 ʧʨʠʥʷʪ. 

3) ɽʩʣʠ 1U
~

 ʧʨʠʥʠʤʘʝʪ ʣʶʙʦʡ ʠʟ ʧʘʢʝʪʦʚ XR ʧʣʠ ʍʉ, ʪʦ ʚʩʷ ʠʥʬʦʨʤʘ-

ʮʠʷ ʚ ʟʦʥʝ 
1

~
U

M (Z
0
, ɺ

0
) ʩʪʠʨʘʝʪʩʷ, ʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 1V

~
 ʧʦʩʳʣʘʝʪʩʷ ʧʘʢʝʪ ʦʪ-

ʢʘʟʘ WR. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʣʛʦʨʠʪʤ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʚʝʨʰʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ L3 ʧʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʧʨʘʚʘ 2V
~

 ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ S
~

 ʠ ʨʝʩʫʨʩʳ ʩʝʪʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʦʙʤʝʥʘ ʧʘʢʝʪʘʤʠ ʚ S
~
, ʙʫʜʫʪ ʧʦʜʪʚʝʨʞʜʝʥʳ. ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʟʘ-

ʚʝʨʰʝʥʠʷ ʦʪʚʝʯʘʝʪ ʦʪʩʫʪʩʪʚʠʶ ʨʝʩʫʨʩʦʚ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʦʪʢʘʟʫ 2V
~

 ʠʣʠ ʥʝ-

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʝʛʦ ʧʨʘʚ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ S
~

. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʪʚʝʪʳ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʫʨʦʚʝʥʴ L7 ʧʦ ʩʪʳʢʘʤ a
0
 ʠ 

b
0
, ʧʦʩʣʝ ʯʝʛʦ ʦʙʤʝʥ ʧʘʢʝʪʘʤʠ ʤʦʞʝʪ ʥʘʯʠʥʘʪʴʩʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʤʢʥʫʪʳʭ ʛʨʫʧʧ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʤ ʤʥʦʞʝʩʪʚʝ ʪʝʭʥʠʯʝʩʢʠʭ 
ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʟʘʱʠʪʫ ʦʪ ʧʦʪʝʨʴ 
ʧʘʢʝʪʦʚ, ʚʢʣʯʁʘʶʱʠʭ ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠ ʠʭ ʟʘʩʳʣʦʢ ʥʝ ʧʦ ʘʜʨʝʩʫ, ʘ 
ʪʘʢ ʞʝ ʦʙʝʩʧʝʯʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʬʠʢʦʤ ʚ ʩʝʪʠ ʠ ʦʯʝʨʝʜʷʤʠ ʧʘʢʝʪʦʚ ʚ ʫʟ-
ʣʘʭ ʢʦʤʤʫʪʘʮʠʠ.  

ʇʨʝʜʣʦʞʝʥʥʳʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ 
ʛʨʫʧʧʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ ʦʛʨʘʥʠʯʝʥʠʡ ʚʭʦ-
ʜʷʱʝʛʦ ʠʣʠ ʠʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʧʘʢʝʪʦʚ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʦʚʦʢʫʧʥʦʩʪʠ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʛʨʫʧʧʝ.  
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ɸ.ɺ.ʄʘʟʠʥ, ʅ.ɸ.ɽʣʠʩʝʝʚʘ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʕʃɽʄɽʅʊʆɺ ʊɽʆʈʀʀ ʅɽʏɽʊʂʀʍ 

ʄʅʆɾɽʉʊɺ ʇʈʀ ʇʆʉʊɸʅʆɺʂɽ ɿɸɼɸʏʀ ʆ ʈʖʂɿɸʂɽ 

ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʂʘʣʫʛʘ, 248000, ʈʦʩʩʠʷ 

 

ɺ ʪʝʟʠʩʝ ʩʪʘʪʴʠ ʦʪʨʘʞʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʠʩ-

ʢʨʝʪʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ - ʟʘʜʘʯʠ ʦ ʨʶʢʟʘʢʝ. ʈʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʫʣʫʯʰʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʜʘʯʘ ʦ ʨʶʢʟʘʢʝ, ʦʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ, ʥʝʯʝʪ-

ʢʠʝ ʤʥʦʞʝʩʪʚʘ 

 

 

ɿʘʜʘʯʘ ʦ ʨʶʢʟʘʢʝ ï ʵʪʦ ʦʜʥʘ ʠʟ ʢʣʘʩʩʠʯʝʩʢʠʭ ʟʘʜʘʯ ʜʠʩʢʨʝʪʥʦʡ ʦʧʪʠ-

ʤʠʟʘʮʠʠ. ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʨʝʜʤʝʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ ʠ ʚʝʩ. ʊʨʝʙʫʝʪʩʷ ʩʦʩʪʘʚʠʪʴ ʪʘʢʦʡ ʥʘʙʦʨ ʵʪʠʭ 

ʧʨʝʜʤʝʪʦʚ, ʢʦʪʦʨʳʡ ʠʤʝʣ ʙʳ ʩʫʤʤʘʨʥʫʶ ʩʪʦʠʤʦʩʪʴ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞ-

ʥʫʶ ʩʨʝʜʠ ʚʩʝʭ ʥʘʙʦʨʦʚ, ʯʝʡ ʩʫʤʤʘʨʥʳʡ ʚʝʩ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ ʟʘʜʘʥʥʦʡ ʚʝ-

ʣʠʯʠʥʳ ï ʚʤʝʩʪʠʤʦʩʪʠ ʨʶʢʟʘʢʘ. ʇʨʠ ʵʪʦʤ, ʧʫʩʪʴ ʩi > 0 ʠ ai > 0 ï ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ ʩʪʦʠʤʦʩʪʴ ʠ ʚʝʩ i-ʛʦ ʧʨʝʜʤʝʪʘ, ʛʜʝ i = 1,2,3,é,n, ʘ n ï ʯʠʩʣʦ ʧʨʝʜʤʝ-

ʪʦʚ. ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʪʘʢʦʡ  ʚʝʢʪʦʨ (x1,x2,é,xn), ʯʪʦʙʳ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴ-

ʥʦʡ ʩʫʤʤʘ: 

1

n

i i

i

W c x
=

=ä .(1) 

ʠ ʚʳʧʦʣʥʷʣʦʩʴ ʥʝʨʘʚʝʥʩʪʚʦ: 

1

n

i i

i

a x B
=

¢ä .(2) 

ʛʜʝ ɺ> 0 ï ʚʤʝʩʪʠʤʦʩʪʴ ʨʶʢʟʘʢʘ. 

ʂ ʵʪʦʡ ʟʘʜʘʯʝ ʯʘʩʪʦ ʩʚʦʜʷʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʢʘʩʘʶʱʠʝʩʷ 

ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʨʝʩʫʨʩʘ ʧʨʠ ʥʘʣʠʯʠʠ ʨʷʜʘ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ. ɿʘʜʘʯʘ ʦ ʨʶʢʟʘʢʝ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʦʧʪʠʤʠʟʘʮʠ-

ʦʥʥʳʝ ʢʦʤʙʠʥʘʪʦʨʥʳʝ ʟʘʜʘʯʠ, ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʢʣʘʩʩʫ NP-ʧʦʣʥʳʭ ʟʘʜʘʯ[1]. 

ɽʸ ʤʦʞʥʦ ʨʝʰʠʪʴ ʧʦʣʥʳʤ ʧʝʨʝʙʦʨʦʤ ʚʩʝʭ ʜʦʧʫʩʪʠʤʳʭ ʚʘʨʠʘʥʪʦʚ ʟʘʧʦʣʥʝ-



20 

 

ʥʠʷ ʨʶʢʟʘʢʘ ʠʤʝʶʱʠʤʠʩʷ ʧʨʝʜʤʝʪʘʤʠ, ʦʜʥʘʢʦ ʧʨʠ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʘʭ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʪʘʢʦʡ ʧʝʨʝʙʦʨʥʳʡ ʘʣʛʦʨʠʪʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʠʝʤʣʝʤ, 

ʧʦʩʢʦʣʴʢʫ ʠʤʝʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʥɹʫʶ ʩʣʦʞʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʣʠʥʳ ʚʭʦʜʘ. 

ɺʨʝʤʝʥʥʘʷ ʩʣʦʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ O(n!), ʠ ʦʥ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʳʤ ʣʠʰʴ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ n. 

ʈʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʦʯʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ, ʧʦ-

ʟʚʦʣʷʶʱʠʡ ʦʪʩʝʢʘʪʴ ʟʘʚʝʜʦʤʦ ʥʝʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ. ʊʘʢʦʡ ʘʣʛʦʨʠʪʤ 

ʧʦʟʚʦʣʷʝʪ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʫʤʝʥʴʰʠʪʴ ʩʣʦʞʥʦʩʪʴ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ, ʦʜʥʘʢʦ 

ʦʥ ʧʨʠʤʝʥʠʤ ʥʝ ʜʣʷ ʚʩʝʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʠ, ʚ ʭʫʜʰʝʤ ʩʣʫʯʘʝ, ʪʘʢʞʝ ʠʤʝʝʪ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ O(n!).  

ʂ ʪʦʯʥʳʤ ʘʣʛʦʨʠʪʤʘʤ ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʤʝʪʦʜ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʣʝʞʠʪ 

ʧʨʠʥʮʠʧ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ɹʝʣʣʤʘʥʘ: çʂʘʢʦʚʦ ʙʳ ʥʠ ʙʳʣʦ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝ-

ʤʳ ʧʝʨʝʜ ʦʯʝʨʝʜʥʳʤ ʰʘʛʦʤ, ʥʘʜʦ ʚʳʙʠʨʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʵʪʦʤ ʰʘʛʝ ʪʘʢ, 

ʯʪʦʙʳ ʚʳʠʛʨʳʰ ʥʘ ʵʪʦʤ ʰʘʛʝ ʧʣʶʩ ʦʧʪʠʤʘʣʴʥʳʡ ʚʳʠʛʨʳʰ ʥʘ ʚʩʝʭ ʧʦʩʣʝ-

ʜʫʶʱʠʭ ʰʘʛʘʭ ʙʳʣ ʦʧʪʠʤʘʣʴʥʳʤè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ 

ʥʘ i ʰʘʛʝ ʥʘʭʦʜʠʪʩʷ ʠʩʭʦʜʷ ʠʟ ʥʘʡʜʝʥʥʳʭ ʨʘʥʝʝ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʥʘ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʰʘʛʘʭ. ɼʠʥʘʤʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʣʷ ʟʘʜʘʯʠ ʦ 

ʨʶʢʟʘʢʝ ʜʘʝʪ ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ, ʧʨʠʯʝʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʯʠʩʣʷʶʪʩʷ ʨʝʰʝ-

ʥʠʷ ʜʣʷ ʚʩʝʭ ʨʘʟʤʝʨʦʚ ʨʶʢʟʘʢʘ ʦʪ 1 ʜʦ B. ʆʜʥʘʢʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʪʘʙʣʠʮʳ 

ʩʪʦʠʤʦʩʪʠ ʠ ʟʘʧʦʤʠʥʘʥʠʷ ʪʦʛʦ, ʙʨʘʣʩʷ ʢʘʞʜʳʡ ʧʨʝʜʤʝʪ ʠʣʠ ʥʝʪ, ʪʨʝʙʫʝʪʩʷ 

ʧʦʨʷʜʢʘ O(n B* ) ʧʘʤʷʪʠ, ʚʨʝʤʝʥʥʘʷ ʩʣʦʞʥʦʩʪʴ ʨʘʚʥʘ O(n B* ). ɼʣʷ ʪʘʙ-

ʣʠʯʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʯʠʩʣʦ ʩʦʩʪʦʷʥʠʡ n ʧʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʘʩʠʤʧʪʦʪʠ-

ʯʝʩʢʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 2n, ʪ.ʦ. ʧʦʣʫʯʘʝʤ ʩʣʦʞʥʦʩʪʴ O(2nn* ). ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʚ ʭʫʜʰʝʤ ʩʣʫʯʘʝ ʩʣʦʞʥʦʩʪʴ ʪʘʙʣʠʯʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʦʧʦʩʪʘʚʠʤʘ ʩʦ 

ʩʣʦʞʥʦʩʪʴʶ ʧʦʣʥʦʛʦ ʧʝʨʝʙʦʨʘ. ʇʦʩʢʦʣʴʢʫ ʭʫʜʰʠʡ ʩʣʫʯʘʡ ʜʘʝʪ ʧʝʩʩʠʤʠ-

ʩʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʩʣʦʞʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ, ʪʦ ʥʘ ʤʥʦʛʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʟʥʘʯʝʥʠʝ ʚʤʝʩʪʠʤʦʩʪʠ ʨʶʢʟʘʢʘ, ʪ.ʝ. ʨʘʟʤʝʨʥʦʩʪʴ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʝʪ 

ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴ ʦʙʣʘʩʪʴ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʪʦ, ʯʪʦ ʨʝʢʫʨʩʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʚʦʜʷʪ ʢ ʥʝʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʩʣʦʞʥʦ-

ʩʪʠ ʚʳʯʠʩʣʝʥʠʡ ʜʘʞʝ ʜʣʷ ʧʦʣʠʥʦʤʠʘʣʴʥʦ ʨʘʟʨʝʰʠʤʳʭ ʟʘʜʘʯ, ʜʣʷ ʟʘʜʘʯʠ ʦ 

ʨʶʢʟʘʢʝ ʩʣʦʞʥʦʩʪʴ ʨʝʢʫʨʩʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʆ(2n). ʆʜʥʘʢʦ ʵʪʦ 

ʩʧʨʘʚʝʜʣʠʚʦ ʪʦʣʴʢʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠ ʟʘʜʘʥʥʦʤ ʦʙʲʸʤʝ ʨʶʢʟʘʢʘ, ʪ.ʝ. ʙʝʟ 

ʧʝʨʝʙʦʨʘ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʤʝʩʪʠʤʦʩʪʠ. ɽʩʣʠ ʧʦʧʨʦʙʦʚʘʪʴ ʧʨʠ-

ʨʘʚʥʷʪʴ ʟʘʜʘʯʠ ʜʚʫʭ ʨʝʘʣʠʟʘʮʠʡ ʤʝʪʦʜʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʪʦ ʦʮʝʥʢʘ ʨʝʢʫʨʩʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʪʘʥʝʪ 2ʆ(2 ) (2 ) (2 )n n nʆ ʆ* = , ʵʪʦ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʭʫʞʝ ʯʝʤ O(2nn* ).ɺ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ ʨʝʰʝʥʠʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʦ ʨʶʢʟʘʢʝ ʚʦʦʙʱʝ ʤʦʞʝʪ ʠʤʝʪʴ ʧʦʣʠʥʦʤʠʘʣʴʥʫʶ 
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ʘʩʠʤʧʪʦʪʠʯʝʩʢʫʶ ʩʣʦʞʥʦʩʪʴ. ʈʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʠʟ ʥʠʭ, ʢʦʛʜʘ ʚʝʩʘ ʚʩʝʭ 

ʧʨʝʜʤʝʪʦʚ ʨʘʚʥʳ, ʘ ʨʘʟʣʠʯʥʦʡ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʩʪʦʠʤʦʩʪʴ. ʊʦʛʜʘ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯʠ ʩʚʦʜʠʪʩʷ ʢ ʫʧʦʨʷʜʦʯʝʥʠʶ ʚʩʝʭ ʧʨʝʜʤʝʪʦʚ ʧʦ ʩʪʦʠʤʦʩʪʠ (ʦʪ ʙʦʣʴ-

ʰʝʡ ʢ ʤʝʥʴʰʝʡ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʮʝʥʢʘ ʚʨʝʤʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ 

ʩʦʧʦʩʪʘʚʠʤʘ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʘʣʛʦʨʠʪʤʘ ʩʦʨʪʠʨʦʚʢʠ. ɽʩʣʠ ʧʨʠʤʝʥʠʪʴ ʩʘʤʳʡ 

ʧʨʦʩʪʦʡ ʤʝʪʦʜ ʩʦʨʪʠʨʦʚʢʠ ð ʤʝʪʦʜ çʧʫʟʳʨʴʢʘè, ʪʦ ʩʣʦʞʥʦʩʪʴ ʙʫʜʝʪ ʦʮʝ-

ʥʠʚʘʪʴʩʷ ʢʘʢ 2ʆ(n ). 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʷʚʣʷʶʪʩʷ ʪʦʯʥʳʤʠ, ʥʦ ʠʭ ʚʨʝʤʝʥʥʘʷ ʩʣʦʞ-

ʥʦʩʪʴ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʤʝʥʷʪʴ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ. ʇʦ-

ʠʩʢ ʧʦʣʠʥʦʤʠʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʣʶʙʦʡ NP-ʧʦʣʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ 

ʦʯʝʥʴ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʪʘʢ ʢʘʢ NP-ʧʦʣʥʳʝ ʟʘʜʘʯʠ ʪʨʫʜʥʦʨʘʟʨʝʰʠʤʳ, ʠ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʝʩʣʠ ʭʦʪʷ ʙʳ ʜʣʷ ʦʜʥʦʡ ʠʟ ʥʠʭ ʫʜʘʩʪʩʷ ʥʘʡʪʠ ʧʦʣʠʥʦʤʠʘʣʴ-

ʥʳʡ ʘʣʛʦʨʠʪʤ, ʪʦ ʪʘʢʦʡ ʘʣʛʦʨʠʪʤ ʙʫʜʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʜʣʷ ʣʶʙʦʡ ʟʘʜʘʯʠ ʠʟ 

ʵʪʦʛʦ ʢʣʘʩʩʘ. ʆʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʪʘʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʥʠ ʜʣʷ ʦʜʥʦʡ ʟʘʜʘʯʠ 

ʵʪʦʛʦ ʢʣʘʩʩʘ ʥʝ ʥʘʡʜʝʥʦ. ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʥʠʤʦʩʪʴ ʪʘʢʠʭ ʟʘʜʘʯ ʥʝ ʚʳʟʳʚʘʝʪ 

ʩʦʤʥʝʥʠʡ. ʆʥʠ ʚʦʟʥʠʢʘʶʪ ʦʯʝʥʴ ʯʘʩʪʦ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ: ʚ ʙʫʣʝʚʦʡ 

ʣʦʛʠʢʝ, ʚ ʪʝʦʨʠʠ ʛʨʘʬʦʚ, ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ, ʢʦʜʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʚ 

ʘʣʛʝʙʨʝ, ʚ ʙʠʦʣʦʛʠʠ, ʬʠʟʠʢʝ, ʵʢʦʥʦʤʠʢʝ, ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʦʚ ʠ ʷʟʳʢʦʚ. ʀʟ 

ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ, ʥʘʨʷʜʫ ʩ ʧʦʠʩʢʦʤ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝ-

ʥʠʷ, ʚʘʞʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʦʩʪʘʝʪʩʷ ʧʦʠʩʢ ʥʘʠʣʫʯʰʠʭ ʧʨʠʙʣʠʞʝʥ-

ʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. ʆʩʪʘʥʦʚʠʤʩʷ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʘʭ 

ʧʨʠʙʣʠʞʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦ ʨʶʢʟʘʢʝ. 

ʇʨʦʩʪʝʡʰʠʡ ʚʘʨʠʘʥʪ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ï çʞʘʜʥʳʡè ʘʣʛʦ-

ʨʠʪʤ. ʉʧʠʩʦʢ ʦʙʲʝʢʪʦʚ ʜʣʷ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʦʨʪʠʨʫʝʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʠʭ ʩʪʦʠʤʦʩʪʠ ʢ ʦʙʲʝʤʫ. ɿʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʘʧʦʣʥʷʝʪʩʷ ʨʶʢʟʘʢ ʦʙʲʝʢ-

ʪʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʧʦʨʷʜʦʯʠʚʘʥʠʝʤ. ɽʩʣʠ ʦʯʝʨʝʜʥʦʡ ʦʙʲʝʢʪ ʥʝ ʚʭʦʜʠʪ, 

ʪʦ ʦʪʙʨʘʩʳʚʘʝʤ ʝʛʦ ʠ ʧʝʨʝʭʦʜʠʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʣʝʜʫʶʱʝʛʦ ʦʙʲʝʢʪʘ ʩʧʠ-

ʩʢʘ. ʆʧʠʩʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʜʦʣʞʘʝʤ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʨʶʢʟʘʢ ʥʝ ʟʘʧʦʣ-

ʥʠʪʴʩʷ ʠʣʠ ʙʫʜʝʪ ʠʩʯʝʨʧʘʥ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʩʧʠʩʦʢ ʦʙʲʝʢʪʦʚ. ʆʩʥʦʚʥʳʤ 

ʜʦʩʪʦʠʥʩʪʚʦʤ çʞʘʜʥʦʛʦè ʘʣʛʦʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʩʣʦʞ-

ʥʦʩʪʴ, ʦʜʥʘʢʦ ʦʥ ʥʝ ʚʩʝʛʜʘ ʥʘʭʦʜʠʪ ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ. 

ɿʘ ʧʩʝʚʜʦʧʦʣʠʥʦʤʠʘʣʴʥʦʝ ʚʨʝʤʷ ʟʘʜʘʯʫ ʦ ʨʶʢʟʘʢʝ ʤʦʞʥʦ ʨʝʰʠʪʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦ-

ʙʦʡ ʧʝʨʝʙʦʨ çʚ ʰʠʨʠʥʫè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʠʪʝʨʠʝʚ ʜʦʤʠʥʠʨʦʚʘʥʠʷ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʩʝʚʜʦʣʠʥʝʡʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʦʠʩʢʝ ʪ.ʥ. 

çʷʜʨʘè (ñcoreò) ʠʟ çʚʳʩʦʢʦʧʝʨʩʧʝʢʪʠʚʥʳʭè ʚʘʨʠʘʥʪʦʚ ʠ ʨʘʩʰʠʨʝʥʠʠ ʝʛʦ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

Cʥʘʯʘʣʘ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ʨʘʟʙʠʝʥʠʷ ʨʝʰʘʝʪʩʷ ʣʠʥʝʘʨʠʟʦʚʘʥʥʘʷ ʟʘʜʘ-

ʯʘ ʠ ʥʘʭʦʜʠʪʩʷ çʷʜʨʦè. ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-
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ʥʠʷ (ʤʝʪʦʜʘ ñdivide&conquerò) ʢ çʷʜʨʫè ʜʦʙʘʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ ʠʟ ʛʨʫʧʧ 

(ʦʜʥʘ ʟʘ ʜʨʫʛʦʡ), ʟʘʨʘʥʝʝ ʧʨʦʠʟʚʦʜʷ ʚ ʥʠʭ ʨʝʜʫʮʠʨʦʚʘʥʠʝ ʧʦ ʩʣʘʙʦʡ ʚʝʨʭ-

ʥʝʡ ʛʨʘʥʠʮʝ ʠ ʜʦʤʠʥʠʨʦʚʘʥʠʶ ʚʘʨʠʘʥʪʦʚ[3]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʦ ʨʶʢʟʘʢʝ ʪʘʢ ʞʝ ʧʦʟʚʦʣʷʶʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦ-

ʨʠʪʤ. ʊʘʢʦʡ ʘʣʛʦʨʠʪʤ ʧʨʠ ʨʘʟʫʤʥʦʤ ʢʦʜʠʨʦʚʘʥʠʠ ʜʦʧʫʩʪʠʤʳʭ ʨʝʰʝʥʠʡ 

ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚʧʦʣʥʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʦʜʥʘʢʦ ʪʘʢ ʞʝ ʥʝ ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʝʪ 

ʥʘʡʪʠ ʪʦʯʥʦʝ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ. ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʧʦʣʫʯʝʥʠʷ 

ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʡ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʭʦʜʠʤʦʩʪʠ ʘʣʛʦʨʠʪʤʘ. ʕʪʦ ʩʣʫ-

ʯʘʝʪʩʷ, ʢʦʛʜʘ ʚʩʝ ʦʩʦʙʠ, ʦʙʨʘʟʫʶʱʠʝ ʦʯʝʨʝʜʥʫʶ ʧʦʧʫʣʷʮʠʶ, ʦʢʘʟʳʚʘʶʪʩʷ 

ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʤʠ ʚ çʦʢʨʝʩʪʥʦʩʪʠè ʣʦʢʘʣʴʥʦʛʦ ʵʢʩʪʨʝʤʫʤʘ ʮʝʣʝʚʦʡ 

ʬʫʥʢʮʠʠ, ʠ ʧʨʠ ʵʪʦʤ ʥʠʢʘʢʠʝ ʫʩʠʣʠʷ ʦʧʝʨʘʪʦʨʦʚ ʩʢʨʝʱʠʚʘʥʠʷ, ʤʫʪʘʮʠʠ ʠ 

ʦʪʙʦʨʘ ʥʝ ʧʨʠʚʦʜʷʪ ʢ çʩʤʝʱʝʥʠʶè ʥʘʠʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʦʩʦʙʝʡ ʚ 

çʥʘʧʨʘʚʣʝʥʠʠè ʠʩʢʦʤʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʜʦʩʪʘʚʣʷʶʱʝʛʦ ʛʣʦʙʘʣʴ-

ʥʳʡ ʵʢʩʪʨʝʤʫʤ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʦʧʫʣʷʮʠʡ ʪʘʢʞʝ ʥʝ 

ʜʘʝʪ ʦʞʠʜʘʝʤʦʛʦ ʵʬʬʝʢʪʘ, ʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ ʤʘ-

ʣʦ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʤʝʪʦʜʘ ʧʦʣʥʦʛʦ ʧʝʨʝʙʦʨʘ ʚʘʨʠʘʥʪʦʚ. ɺ ʨʘʙʦʪʝ ʇʝʨ-

ʤʷʢʦʚʦʡ ʊ.ʃ. ʠ  ʄʦʨʦʟʝʥʢʦ ɺ.ɺ. [2] ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʠʟʙʝʞʘʪʴ ʧʨʝʞ-

ʜʝʚʨʝʤʝʥʥʦʡ ʩʭʦʜʠʤʦʩʪʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʜʝʡ ʤʝʪʦʜʘ çʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮè. ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ 

ʯʪʦ, ʧʨʦʚʝʜʝʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʤʙʠ-

ʥʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʥʘʡʪʠ ʙʣʠʟʢʦʝ ʢ ʪʦʯʥʦʤʫ ʨʝʰʝʥʠʝ ʟʘ-

ʜʘʯʠ ʦ ʨʶʢʟʘʢʝ, ʜʘʥʥʦʝ çʫʣʫʯʰʝʥʥʦʝè ʨʝʰʝʥʠʝ ʥʝ ʚʩʝʛʜʘ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 

ʦʧʪʠʤʘʣʥɹʳʤ. 

ʄʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʘʭ ʩʨʘʚʥʝʥʠʷ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʦ ʨʶʢʟʘʢʝ, ʪʘʢ ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʝʪʦʜʳ ʠʤʝʶʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝ-

ʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʇʦ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʨʝʰʝʥʠʷ ʩʣʝʜʫʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʪʨʝʙʫʝʤʫʶ ʪʦʯʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʥʘ ʨʘʟʤʝʨʥʦʩʪʴ ï ʜʣʷ ʟʘ-

ʜʘʯ ʤʘʣʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʧʝʨʝʙʦʨʥʳʝ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶ-

ʱʠʝ ʧʦʣʫʯʠʪʴ ʪʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ. ɼʣʷ ʟʘʜʘʯ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʙʣʠʞʝʥʥʳʝ ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʧʦʟʚʦ-

ʣʷʶʱʠʝ ʧʦʣʫʯʠʪʴ ʥʝʧʣʦʭʠʝ, ʥʦ ʧʨʠʙʣʠʞʝʥʥʳʝ ʨʝʰʝʥʠʷ. ʇʦ ʩʢʦʨʦʩʪʠ ʚʳ-

ʧʦʣʥʝʥʠʷ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʠʩʭʦʜ-

ʥʦʡ ʟʘʜʘʯʠ, ʧʨʠʙʣʠʞʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠʤʝʶʪ ʥʘʤʥʦʛʦ ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʙʦʣʝʝ ʪʨʫʜʦʝʤʢʦ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ. ʊʘʢʞʝ ʜʣʷ ʟʘʜʘʯʠ ʦ ʨʶʢʟʘʢʝ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʧʨʠʤʝʥʠʤ 

ʨʝʢʫʨʩʠʚʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
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ɺʳʙʦʨ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʚʩʝʛʜʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʟʘ-

ʜʘʯʠ, ʘ ʜʣʷ ʢʣʘʩʩʘ NP-ʧʦʣʥʳʭ ʟʘʜʘʯ ʵʪʦ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ, ʪʘʢ ʢʘʢ 

ʘʣʛʦʨʠʪʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʘʡʪʠ ʨʝʰʝʥʠʷ ʧʨʠ ʤʘʣʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʤʦʛʫʪ 

ʙʳʪʴ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤʠ ʧʨʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʨʘʩʩʤʦʪʨʠʤ ʙʠʥʘʨʥʫʶ ʟʘʜʘʯʫ ʦ ʨʶʢʟʘʢʝ. ɹʠ-

ʥʘʨʥʘʷ ʟʘʜʘʯʘ ʦ ʨʶʢʟʘʢʝ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʦʩʪʘʥʦʚʢʠ ʟʘ-

ʜʘʯʠ ʪʝʤ, ʯʪʦ ʚ ʚʝʢʪʦʨʝ (x1,x2,é,xn) ʧʝʨʝʤʝʥʥʳʝ xi  ʷʚʣʷʶʪʩʷ ʙʠʥʘʨʥʳʤʠ 

ʠ ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʝʥʠʷ xi = 1, ʝʩʣʠ ʧʨʝʜʤʝʪ ʚʳʙʨʘʥ ʠ 0 ʚ ʦʙʨʘʪʥʦʤ ʩʣʫʯʘʝ. 

ʊʘʢʘʷ ʟʘʜʘʯʘ ʦ ʨʶʢʟʘʢʝ ʚʦʟʥʠʢʘʝʪ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʨʘʢʪʠʢʝ ʯʘʱʝ ʚʩʝ-

ʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠʚʝʜʝʥʥʘʷ ʟʘʜʘʯʘ ʦ 0-1 ʨʶʢʟʘʢʝ (ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʘʷ ʙʠ-

ʥʘʨʥʦʡ), ʛʜʝ ʢʘʞʜʳʡ ʧʨʝʜʤʝʪ ʤʦʞʝʪ ʙʳʪʴ ʠʣʠ ʚʳʙʨʘʥ ʠ ʧʦʤʝʱʝʥ ʮʝʣʠʢʦʤ 

(1), ʠʣʠ ʥʝ ʚʢʣʶʯʝʥ ʚ ʥʘʙʦʨ (0), ʯʪʦ ʦʪʣʠʯʘʝʪ ʝʝ ʦʪ ʜʨʦʙʥʦʡ ʟʘʜʘʯʠ ʦ ʨʶʢ-

ʟʘʢʝ. 

ʆʜʥʘʢʦ ʚ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʚʳʙʦʨ ʦʧ-

ʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʨʫʜʥʦʡ ʟʘʜʘʯʝʡ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ, ʦʜʥʘ ʠʟ 

ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʦʡ ʦʥʠ ʯʘʩʪʦ ʥʝ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʦʥʠ ʥʝ ʦʪʚʝʯʘʶʪ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʤʳʰʣʝʥʠʶ, ʟʜʨʘʚʦʤʫ ʩʤʳʩʣʫ, ʠʥ-

ʪʫʠʮʠʠ, ʦʧʳʪʫ ʣʠʮʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʨʝʰʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʚʳʭʦʜʘ 

ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʧʧʘʨʘʪʘ ʪʝʦʨʠʠ ʥʝʯʝʪ-

ʢʠʭ ʤʥʦʞʝʩʪʚ.  

ʊʝʦʨʠʷ ʥʝʯʸʪʢʠʭ ʤʥʦʞʝʩʪʚ ʥʘʭʦʜʠʪ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʝʦʨʠʠ ʠ ʧʨʘʢ-

ʪʠʢʝ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʘʤʠ, ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʬʠʥʘʥʩʘʭ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʅʝʯʸʪʢʦʝ ʤʥʦʞʝʩʪʚʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʫʥʢʮʠʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʦʪʦʙʨʘʞʘʶʱʝʡ ʥʝʢʦʪʦʨʦʝ 

ʤʥʦʞʝʩʪʚʦ (ʥʦʩʠʪʝʣʴ ʥʝʯʸʪʢʦʛʦ ʤʥʦʞʝʩʪʚʘ) ʚ ʦʪʨʝʟʦʢ [0; 1]. ɿʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʥʦʩʠʪʝʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʥʝʯʸʪʢʦʤʫ ʤʥʦʞʝʩʪʚʫ. ʕʪʦ 

ʟʥʘʯʝʥʠʝ ʤʝʥʷʝʪʩʷ ʦʪ 0 (ʧʦʣʥʘʷ ʥʝʧʨʠʥʘʜʣʝʞʥʦʩʪʴ) ʜʦ 1 (ʧʦʣʥʘʷ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʴ). ʃʦʪʬʠ ɿʘʜʝ, ʦʩʥʦʚʘʪʝʣʴ ʜʘʥʥʦʡ ʪʝʦʨʠʠ, ʚʚʝʜʷ ʟʘʪʝʤ ʧʦʥʷʪʠʝ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠ ʜʦʧʫʩʪʠʚ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʝʝ ʟʥʘʯʝʥʠʡ (ʪʝʨ-

ʤʦʚ) ʚʳʩʪʫʧʘʶʪ ʥʝʯʝʪʢʠʝ ʤʥʦʞʝʩʪʚʘ, ʩʦʟʜʘʣ ʘʧʧʘʨʘʪ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩ-

ʩʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʥʝʯʝʪʢʦʩʪʴ ʠ ʥʝʦʧʨʝʜʝʣʝʥ-

ʥʦʩʪʴ ʚʳʨʘʞʝʥʠʡ. ɼʘʣʴʥʝʡʰʠʝ ʨʘʙʦʪʳ ʧʨʦʬʝʩʩʦʨʘ ʃ.ɿʘʜʝ ʠ ʝʛʦ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʝʡ ʟʘʣʦʞʠʣʠ ʧʨʦʯʥʳʡ ʬʫʥʜʘʤʝʥʪ ʥʦʚʦʡ ʪʝʦʨʠʠ ʠ ʩʦʟʜʘʣʠ ʧʨʝʜʧʦʩʳʣʢʠ 

ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʦʚ ʥʝʯʝʪʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʠʥʞʝʥʝʨʥʫʶ ʧʨʘʢʪʠʢʫ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʝʯʝʪʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢ-

ʪʠʚʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ ʥʝ-
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ʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ. ʅʝʯʝʪʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳʤ, 

ʢʦʛʜʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ ʩʣʠʰʢʦʤ ʩʣʦʞʥʳʤʠ ʜʣʷ ʘʥʘʣʠ-

ʟʘ ʩ ʧʦʤʦʱʴʶ ʦʙʱʝʧʨʠʥʷʪʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʠʣʠ ʢʦʛʜʘ ʜʦʩʪʫʧ-

ʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦ, ʥʝʪʦʯʥʦ ʠʣʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʯʝʪʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʘʝʪ 

ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʫʯʘʝʤʳʤʠ ʧʨʠ ʦʙʱʝʧʨʠʥʷʪʳʭ ʘʣ-

ʛʦʨʠʪʤʘʭ ʫʧʨʘʚʣʝʥʠʷ. ʅʝʯʝʪʢʠʝ ʤʝʪʦʜʳ ʧʦʤʦʛʘʶʪ ʫʧʨʘʚʣʷʪʴ ʜʦʤʥʦʡ ʠ 

ʧʨʦʢʘʪʥʳʤ ʩʪʘʥʦʤ, ʘʚʪʦʤʦʙʠʣʝʤ ʠ ʧʦʝʟʜʦʤ, ʨʘʩʧʦʟʥʘʚʘʪʴ ʨʝʯʴ ʠ ʠʟʦʙʨʘ-

ʞʝʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʨʦʙʦʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʦʩʷʟʘʥʠʝʤ ʠ ʟʨʝʥʠʝʤ. ʅʝʯʝʪ-

ʢʘʷ ʣʦʛʠʢʘ, ʥʘ ʢʦʪʦʨʦʡ ʦʩʥʦʚʘʥʦ ʥʝʯʝʪʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʙʣʠʞʝ ʧʦ ʜʫʭʫ ʢ ʯʝ-

ʣʦʚʝʯʝʩʢʦʤʫ ʤʳʰʣʝʥʠʶ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʷʟʳʢʘʤ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʣʦʛʠ-

ʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ʅʝʯʝʪʢʘʷ ʣʦʛʠʢʘ, ʚ ʦʩʥʦʚʥʦʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʳʝ 

ʩʨʝʜʩʪʚʘ ʦʪʦʙʨʘʞʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʠ ʥʝʪʦʯʥʦʩʪʝʡ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. 

ʅʘʣʠʯʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʪʨʘʞʝʥʠʷ ʥʝʯʝʪʢʦʩʪʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ, ʘʜʝʢʚʘʪʥʫʶ ʨʝʘʣʴʥʦʩʪʠ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʬʦʨʤʫʣʠʨʫʝʤ ʟʘʜʘʯʫ ʦ ʨʶʢʟʘʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝ-

ʯʝʪʢʠʭ ʧʝʨʝʤʝʥʥʳʭ. ʕʣʝʤʝʥʪ i  ʙʫʜʝʪ ʠʤʝʪʴ ʥʝʯʝʪʢʦʝ ʟʥʘʯʝʥʠʝ ixʠ ʥʝʯʝʪ-

ʢʠʡ ʚʝʩ ih. ʊʘʢʞʝ ʧʨʠʥʠʤʘʝʤ, ʯʪʦ ʥʝʟʘʚʠʩʠʤʘʷ ʥʝʯʝʪʢʘʷ  ʧʝʨʝʤʝʥʥʘʷ ʟʥʘ-

ʯʝʥʠʷ ix ʠʤʝʝʪ ʥʝʯʝʪʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ iF , i= 1,2én, ʘ ʥʝʟʘʚʠʩʠʤʘʷ ʥʝ-

ʯʝʪʢʘʷ ʧʝʨʝʤʝʥʥʘʷ ʚʝʩʘ ih ʠʤʝʝʪ ʥʝʯʝʪʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ iY , i = 1,2én. 

ɼʣʷ ʧʨʦʩʪʦʪʳ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʨʶʢʟʘʢ ʙʫʜʝʪ ʦʙʦʟʥʘʯʘʪʴʩʷ ʢʘʢ 

(W, , )K= xh, ʛʜʝ W ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʤʝʩʪʠʤʦʩʪʴ ʨʶʢʟʘʢʘ, ʥʝʯʝʪʢʠʡ ʚʝʢʪʦʨ 

1 2( , ... )nx= x x x ʦʙʦʟʥʘʯʘʝʪ ʥʝʯʝʪʢʠʝ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ, ʠ ʥʝʯʝʪʢʠʡ ʚʝʢʪʦʨ 

1 2( , ... )nh= h h h ʦʙʦʟʥʘʯʘʝʪ ʥʝʯʝʪʢʠʝ ʚʝʩʘ. ɹʫʜʝʤ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʬʫʥʢ-

ʮʠʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ: 

1

( )
n

i i

i

f x
=

x = xä .(3) 

ʊʦʛʜʘ, ʟʘʜʘʯʫ ʜʣʷ ʥʝʯʝʪʢʦʛʦ 0-1 ʨʶʢʟʘʢʘ ʤʳ ʤʦʞʝʤ ʟʘʜʘʪʴ ʚ ʚʠʜʝ: 

  

1

1

max

{0,1}

n

i i

i

n

i i

i

i

x

x W

x

=

=

ë
xî

î
îî
h ¢ì

î
î Í
î
îí

ä

ä .(4) 
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ɿʘʜʘʯʘ ʦ ʨʶʢʟʘʢʝ ʚ ʪʘʢʦʤ ʚʳʨʘʞʝʥʠʠ ʧʨʠʤʝʥʠʤʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩ-

ʪʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʵʢʦʥʦʤʠʢʝ.  ʅʘʧʨʠʤʝʨ, ʟʘʜʘʯʘ ʚʳʙʦʨʘ ʧʦʨʪʬʝʣʷ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʚ ʚʠʜʝ ʦʜʥʦʤʝʨʥʦʡ 

ʤʘʢʩʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʦ ʨʶʢʟʘʢʝ ʩ ʙʫʣʝʚʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. ʀʤʝʝʪʩʷ 

ʥʘʙʦʨ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ, ʥʝʟʘʚʠʩʠʤʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʥʝʜʝʣʠʤʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʨʝʘ-

ʣʠʟʘʮʠʝʡ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʫʩʣʫʛ. ʀʟ ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʝ 

ʧʨʦʝʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʜʦʩ-

ʪʫʧʥʳʡ ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʠ ʦʙʝʩʧʝʯʘʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʫʤʤʘʨ-

ʥʫʶ ʨʳʥʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʦʚ, ʪ.ʝ. ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʯʠʩʪʦʛʦ 

ʧʨʠʚʝʜʝʥʥʦʛʦ ʜʦʭʦʜʘ. ɿʘʜʘʯʫ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1

max (x)
n

i i

i

c NPV x
=

=ä , (5) 

ʧʨʠ ʫʩʣʦʚʠʠ 

1

n

i i

i

a x b
=

¢ä ; (6) 

ʛʜʝ ix = 0, ʝʩʣʠ ʧʨʦʝʢʪ i  ʥʝ ʚʢʣʶʯʝʥ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʨʪʬʝʣʴ ʠ 

ix =1, ʝʩʣʠ ʧʨʦʝʢʪ i  ʚʢʣʶʯʝʥ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʨʪʬʝʣʴ, n ï ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. 

0b> ; 0ia > ; 0iNPV>  ;
1

n

i

i

a b
=

>ä ; ia b¢ .(7) 

iNPV  - ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʘ 

i , 1,2...i n= ; 

ia - ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʧʨʦʝʢʪʘ i , 1,2...i n= ; 

b - ʦʙʱʠʡ ʦʙʲʝʤ ʜʦʩʪʫʧʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʚʩʝʤ ix , 1,2...i n=  ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʩʚʦʝʥʳ 

ʟʥʘʯʝʥʠʷ 0 ʠʣʠ 1 ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʬʫʥʢʮʠʦʥʘʣ ʩ(ʭ) ʜʦʩʪʠʛʘʣ ʤʘʢʩʠ-

ʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʫʜʦʚʣʝʪʚʦʨʷʣ ʫʩʣʦʚʠʷʤ ʟʘʜʘʯʠ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯ-

ʥʳʝ ʤʝʪʦʜʠʢʠ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʤʝʪʦʜʠʢ ʥʝ ʥʘ-

ʰʣʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʠʟ-ʟʘ ʯʨʝʟʤʝʨʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠʣʠ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʥʝʘʜʝʢʚʘʪʥʦʛʦ ʦʪʦ-

ʙʨʘʞʝʥʠʷ ʨʠʩʢʘ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʥʝʨʝʘʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʩʣʦʞʥʦʩʪʠ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʧʨʦʮʝʜʫʨ ʜʣʷ ʣʠʮʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʨʝʰʝʥʠʷ, ʥʝʚʦʟʤʦʞʥʦ-

ʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʚ ʚʠʜʝ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʩʪʨʫʢʪʫʨʠ-
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ʨʦʚʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʦʝʢʪʦʚ, 

ʦʩʦʙʝʥʥʦ ʠʥʥʦʚʘʮʠʦʥʥʳʭ, - ʦʮʝʥʢʘ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʠʩʧʦʣʴ-

ʟʫʝʤʳʭ ʜʣʷ ʨʘʩʯʝʪʦʚ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʩʘʤʠ ʧʦ ʩʝʙʝ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ, ʠ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʦʥʠ ʩʦʟʜʘʶʪ ʨʠʩʢ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʝʥʝʞ-

ʥʳʭ ʧʦʪʦʢʦʚ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʚ ʭʫʜʰʫʶ ʩʪʦʨʦʥʫ ʦʪ ʧʨʦʛʥʦʟʥʳʭ. ʀʥʚʝʩʪʠ-

ʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʠ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ: 

¶ ʜʝʥʝʞʥʳʝ ʧʦʪʦʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʨʘʩʯʝʪʘʭ, ʩʘʤʠ ʪʘʢʞʝ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʪʦʯʥʦ 

¶ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʘʪʨʘʪ ʠ ʜʦʭʦʜʦʚ ʧʨʦʝʢʪʘ ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʦʰʠʙʦʢ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ 

¶ ʚ ʦʩʥʦʚʝ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʛʦ ʠʩʭʦʜʥʦʛʦ ʜʣʷ ʙʶʜʞʝʪʘ ʠʥʚʝʩʪʠʮʠʡ 

ʧʘʨʘʤʝʪʨʘ ʣʝʞʘʪ ʨʘʟʣʠʯʥʳʝ ʜʦʧʫʱʝʥʠʷ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʢʘʞʜʦʡ ʩʪʘ-

ʪʴʠ ʙʶʜʞʝʪʘ ʚʦʟʤʦʞʥʦ ʥʝ ʦʜʥʦ ʟʥʘʯʝʥʠʝ, ʘ ʠʥʪʝʨʚʘʣ ʟʥʘʯʝʥʠʡ. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʚ ʟʘʜʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ 

ʥʘʠʙʦʣʝʝ ʚʦʟʤʦʞʥʳ, ʘʜʝʢʚʘʪʥʦ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʟʤʳʪʳʤʠ ʯʠʩʣʘʤʠ[5]. 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʡʪʠ ʦʧʪʠ-

ʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦ ʨʶʢʟʘʢʝ ʩ ʥʝʯʝʪʢʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ, ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʨʘʙʦʪʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦ ʨʶʢʟʘ-

ʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʟʤʘ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʪʨʦʝ-

ʥʠʝ ʤʦʜʝʣʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ, ʚʳʙʦʨ ʥʝʯʝʪʢʠʭ ʬʫʥʢ-

ʮʠʡ, ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʶʱʠʭ ʧʦʚʝʜʝʥʠʝ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʩʦʟʜʘʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʚ ʟʘʜʘʥʥʦʡ ʧʦʩʪʘ-

ʥʦʚʢʝ.  
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ʇʴʶ ʄʴʠʥʪ ɺʝʡ, ʅʴʝʡʥ ʏʘʥ 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʌɸɿʆɺʓʍ ʇɽʈɽʍʆɼʆɺ ʆ 

ʌɽʈʈʆʄɸɻʅʀʊʅʆʁ ʄʆɼɽʃʀ ʇʆʊʊʉɸ - ʕʌʌɽʂʊʀɺʅʆʉʊʔ 

ʅɽɺʀɼʀʄʓʍ ʉʆʉʊʆʗʅʀʁ  

ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʂʘʣʫʛʘ, 248000, ʈʦʩʩʠʷ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʨʦʜʘ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʬʝʨʨʦʤʘʛ-

ʥʠʪʥʦʡ ʤʦʜʝʣʠ ʇʦʪʪʩʘ ʩ ʥʝʚʠʜʠʤʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʘʩʰʠʨʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʡ ʬʝʨʨʦʤʘʛʥʠʪʥʦʡ ʤʦ-

ʜʝʣʠ ʇʦʪʪʩʘ. ʅʝʚʠʜʠʤʳʝ ʩʦʩʪʦʷʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʥʪʨʦʧʠʠ, ʦʜʥʘ-

ʢʦ ʦʥʠ ʥʝ ʚʣʠʷʶʪ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʵʥʝʨʛʠʶ. ʆʥʠ ʪʘʢʞʝ ʥʝ ʠʟʤʝʥʷʶʪ 

ʩʠʤʤʝʪʨʠʶ, ʢʦʪʦʨʘʷ ʨʘʟʨʫʰʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʝʨʝʭʦʜʘ. ʅʝʚʠ-

ʜʠʤʳʝ ʩʦʩʪʦʷʥʠʷ ʩʪʠʤʫʣʠʨʫʶʪ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ ʧʝʨʚʦʛʦ ʨʦʜʘ. ʆʙ-

ʥʘʨʫʞʝʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʭʦʜʘ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʩʢʨʳʪʘʷ ʪʝʧ-

ʣʦʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʘʢʞʝ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʥʝʚʠʜʠʤʳʭ ʩʦʩʪʦʷʥʠʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ, ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ, ʤʦʜʝʣʴ 

ʇʦʪʪʩʘ. 

 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʪʘʥʜʘʨʪʥʳʭ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʡ ʧʨʦʷʩʥʷʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʩʠʤʤʝʪʨʠʝʡ, ʨʘʟ-

ʨʫʰʘʶʱʝʡ ʚ ʪʦʯʢʝ ʧʝʨʝʭʦʜʘ ʠ ʭʘʨʘʢʪʝʨʘ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ. ɼʣʷ ʪʦʛʦ, ʯʪʦ-

ʙr  ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʘʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʯʘʩʪʦ ʧʨʠʥʠʤʘʝʪʩʷ ʩʪʘʥʜʘʨʪʥʘʷ ʤʦ-

ʜʝʣɹ ʇʦʪʪʩʘ [1,2]. ɺ ʩʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʇʦʪʪʩʘ, ʩʧʠʥʳ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ q 

ʠ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʝʣʴʪʘ ʂʨʦʥʝʢʝʨʘ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 

ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʪʦʣʴʢʦ ʜʚʘ ʪʝʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɻʘʤʠʣʴʪʦʥʠʘʥ ʩʪʘʥ-

ʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʇʦʪʪʩʘ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

    , ,..., 1,..., ,

,
i j is ij s s s q

i j

H Jd ==-ä                                           (1) 

ʛʜʝ ,i j ʦʙʦʟʥʘʯʘʝʪ ʧʘʨʫ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ. ɿʘʤʝʪʠʤ, ʯʪʦ ʜʚʘ 

ʩʦʩʪʦʷʥʠʷ ʤʦʜʝʣʠ ʇʦʪʪʩʘ ʵʢʚʠʚʘʣʝʥʪʥ rʤʦʜʝʣʠ ʀʟʠʥʛʘ. ʊʦʛʜʘ q - ʩʦʩʪʦʷ-

ʥʠʝ  ʤʦʜʝʣʠ  ʇʦʪʪʩʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʪʘʥʜʘʨʪʥʫʶ ʆʙʦʙʱʝʥʥʫ ʁ

ʤʦʜʝʣʴ ʀʟʠʥʛʘ. ɺ ʩʪʘʥʜʘʨʪʥʦʤ q - ʩʦʩʪʦʷʥʠʠ ʬʝʨʨʦʤʘʛʥʠʪʥʦʡ ʤʦʜʝʣʠ ʇʦʪ-

ʪʩʘ ( 0)ijJ ²  ʥʘ ʜʚʫʤʝʨʥʦʡ ʨʝʰʝʪʢʝ, ʚʪʦʨʦʛʦ ʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʬʘʟʦʚʦʛʦ 

ʧʝʨʝʭʦʜʘ ʩʦ ʩʧʦʥʪʘʥʥʳʤ ʥʘʨʫʰʝʥʠʝʤ ʧʨʦʠʩʭʦʜʠʪ q - ʢʨʘʪʥʘ ̫ʩʠʤʤʝʪʨʠ̫, 
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ʝʩʣʠ 4q¢ , ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʪʘʥʜʘʨʪʥʘʷ ʬʝʨʨʦʤʘʛʥʠʪʥʘʷ ʤʦʜʝʣʴ ʇʦʪʪʩʘ 

ʠʥʦʛʜʘ ʧʦʤʦʛʘʝʪ ʦʙʲʷʩʥʠʪʴ ʧʨʠʨʦʜʫ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʚ ʩʣʦʞʥʳʭ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʠ ʨʝʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ [2]. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʬʘʟʦʚʳʡ ʧʝ-

ʨʝʭʦʜ ʇʦʛʣʦʱʝʥʠʝ 
3
ʅʝ ʥʘ ʛʨʘʬʠʪʝ ʠ ʦʨʙʠʪʘʣʴʥʦʛʦ ʧʦʨʷʜʢʘ ʦʢʩʠʜʦʚ ʧʝʨʝ-

ʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʪʘʢʠʭ ʢʘʢ LaMnO3 ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʨʝʤʷ ʩʦʩʪʦʷʥʠʤ̫ʠ 

ʤʦʜʝʣʠ ʇʦʪʪʩʘ [3, 4, 5]. 

 ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʳʣʠ ʥʘʡʜʝʥʳ ʥʦʚʳʝ ʧʨʠʤʝʨʳ, ʪʦʛʦ, ʯʪʦ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʥʦʤʫ q - ʩʦʩʪʦʷʥʠ ʁ

ʤʦʜʝʣʠ ʇʦʪʪʩʘ [6, 7, 8]. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, 

ʩʦ ʩʧʦʥʪʘʥʥʳʤ ʥʘʨʫʰʝʥʠʝʤ ʪʨʦʡʥʦʡ ʩʠʤʤʝʪʨʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʝʢʦʪʦʨʦʡ 

ʜʚʫʤʝʨʥʦʡ ʬʨʫʩʪʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʢʦʥʢʫʨʠʨʫʶʱʠʤʠ 

ʙʣʠʞʥʠʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ. ʕʪʦʪ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ, ʷʚʣʷʝʪʩʷ, ʩʪʘʥʜʘʨʪ-

ʥʳʤ ʬʝʨʨʦʤʘʛʥʠʪʥʳʤ q - ʩʦʩʪʦʷʥʠʝʤ ʤʦʜʝʣʠ ʇʦʪʪʩʘ, ʧʦʩʢʦʣʴʢʫ ʩʪʘʥʜʘʨʪ-

ʥʘʷ ʬʝʨʨʦʤʘʛʥʠʪʥʘʷ ʤʦʜʝʣ ɹʇʦʪʪʩʘ ʩ ʪʨʝʤʷ ʩʦʩʪʦʷʥʠʷʤʠ ʥʘ ʜʚʫʤʝʨʥʦʡ 

ʨʝʰʝʪʢʝ ʠʤʝʝʪ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ, ʢʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ. ʇʦʩʢʦʣʴʢʫ ʤʝʭʘ-

ʥʠʟʤ ʪʘʢʦʛʦ ʬʘʟʦʚʦʛʦ ʇʝʨʝʭʦʜʘ ʥʝ ʦʧʨʝʜʝʣʝʥ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʦʡ ʬʠʟʠʢʠ, ʚʘʞʥʦ ʧʦʥʷʪʴ, ʧʦʯʝʤʫ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ ʩ ʪʨʦʡʥʦʡ ʩʠʤʤʝʪʨʠ-

ʝʡ ʧʨʦʠʩʭʦʜʠʪ ʜʘʞʝ ʥʘ ʜʚʫʤʝʨʥʦʡ ʨʝʰʝʪʢʝ. 

 ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʩʪʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʪʘʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʩʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʇʦʪʪʩʘ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʠʟʤʝʥʝʥʠʷ ʧʦʨʷʜʦʢ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʦʨʷʜʦʢ ʬʘ-

ʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʠʟ ʪʨʝʭ ʩʠʤʤʝʪʨʠʡ ʠʟʤʝʥʝʥʷʶʪ ʩʦʩʪʦʷʥʠʷ ʄʦʜʝʣʠ ʇʦʪʪʩʘ, 

ʜʦʙʘʚʣʝʥʠʝʤ ʥʝʚʠʜʠʤʳʭ ʩʦʩʪʦʷʥʠʡ [9]. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘ-

ʥ  rʜʝʪʘʣʠ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʤʦʜʝʣʠ ʇʦʪʪʩʘ ʩ ʥʝʚʠʜʠʤʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, ʠ 

ʫʯʠʪʳʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʥʝʚʠʜʠʤʳʭ ʩʦʩʪʦʷʥʠʡ.  

ʄʦʜʝʣʴ ʇʦʪʪʩʘ. ʈʘʩʩʤʦʪʨʠʤ ʛʘʤʠʣʴʪʦʥʠʘʥ, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪʩʷ 

ʤʦʜʝʣʴʶ ʇʦʪʪʩʘ (q,r)-ʩʦʩʪʦʷʥʠʡ: 

, , , ,
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ʛʜʝ ,i j    ʧʘʨʘ ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʢʚʘʜʨʘʪʥʦʡ 

ʨʝʰʝʪʢʝ. ɿʘʤʝʪʠʤ, ʯʪʦ ʩʧʠʥʳ ʧʨʠʥʠʤʘʶʪ ʜʠʩʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪ 1 ʜʦ q + 

r ʚ ʵʪʦʡ ʤʦʜʝʣʠ, ʘ ʩʧʠʥʳ ʚ ʩʪʘʥʜʘʨʪʥʦʡ ʬʝʨʨʦʤʘʛʥʠʪʥʦʡ ʤʦʜʝʣʠ ʇʦʪʪʩʘ q-

ʩʦʩʪʦʷʥʠʡ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʝ ʦʪ 1 ʜʦ q. ʆʙʦʟʥʘʯʠʤ ʩʦʩʪʦʷʥʠʷ ʠʟ 

ʜʠʘʧʘʟʦʥʘ 1 is q¢ ¢ ʢʘʢ çʚʠʜʠʤʳʝ ʩʦʩʪʦʷʥʠʷè ʠ ʩʦʩʪʦʷʥʠʷ ʠʟ ʜʠʘʧʘʟʦʥʘ  

1 iq s q r+ ¢ ¢ + çʥʝʚʠʜʠʤʳʝ ʩʦʩʪʦʷʥʠʷè. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ 

ʪʦʣʴʢʦ ʩʣʫʯʘʠ ʬʝʨʨʦʤʘʛʥʠʪʥʦʡ ʩʚʷʟʠ 0J> . ɽʩʣʠ ʠ ʪʦʣʴʢʦ ʝʩʣʠ 

1 ,i js s q¢ = ¢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ J ʨʘʙʦʪʘʝʪ, ʠ ʵʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʦʝ ʩʦ-

ʩʪʦʷʥʠʷʤ. 
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ʉʥʘʯʘʣʘ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʳ ʩ ʜʚʫʤʷ ʩʧʠʥʘʤʠ. ʅʘ ʨʠʩʫʥʢʝ 1(ʘ) 

ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʩʦʩʪʦʥ̫ʠʷ ʜʣʷ (3,2)-ʩʦʩʪʦʷʥʠʷ ʤʦʜʝʣʠ ʇʦʪʪʩʘ. ʈʠʩʫʥʦʢ 

1(ʙ) ʠ (ʩ) ʦʙʦʟʥʘʯʘʶʪ ʚʦʟʙʫʞʜʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ (3,2) ʤʦʜʝʣʠ ʇʦʪʪʩʘ. ʉʦ-

ʩʪʦʷʥʠʷ ʠʟʦʙʨʘʞʝʥʥʳʝ ʥʘ ʨʠʩ. 1(ʘ) ʠ (ʙ) ʧʦʷʚʣʷʶʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʬʝʨʨʦ-

ʤʘʛʥʠʪʥʳʭ q-ʩʦʩʪʦʷʥʠʷʭ ʤʦʜʝʣʠ ʇʦʪʪʩʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʩʪʦʷʥʠʷ ʠʟʦʙʨʘ-

ʞʝʥr ʥʘ ʨʠʩ. 1(ʩ) ʧʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʚʚʦʜʷʪ ʥʝʚʠʜʠʤʳʝ ʩʦ-

ʩʪʦʷʥʠʷ. ʈʠʩʫʥʦʢ 1(d) ʧʦʢʘʟʳʚʘʝʪ ʩʪʨʫʢʪʫʨʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʜʚʫʭ 

ʩʧʠʥʦʚʳʭ ʩʠʩʪʝʤ (q, r)- ʩʦʩʪʦʷʥʠʡ ʤʦʜʝʣʠ ʇʦʪʪʩʘ. ʅʦʤʝʨ ʦʩʥʦʚʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʷʚʣʷʝʪʩʷ q ʠ ʚʦʟʙʫʞʜʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ 2 22q q qr r- + +. ɺʢʣʘʜ ʥʝ-

ʷʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʚʦʟʙʫʞʜʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ 22qr r+ . ʕʪʘ ʩʪʨʫʢʪʫʨʘ ʫʨʦʚ-

ʥʝʡ ʵʥʝʨʛʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ q-ʨʘʟ ʩʠʤʤʝʪʨʠʷ ʥʘʨʫʰʘʝʪʩʷ ʚ ʪʦʯʢʝ ʧʝʨʝʭʦ-

ʜʘ. 

 

ʈʠʩ 1. (a)-(c): (3,2)-ʩʦʩʪʦʷʥʠʝ ʤʦʜʝʣʠ ʇʦʪʪʩʘ. ʂʚʘʜʨʘʪʳ ʠ ʧʫʥʢʪʠʨʥʳʝ 

ʢʨʫʞʢʠ, ʮʚʝʪʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʥʝʚʠʜʠʤʳʝ ʩʦʩʪʦʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. (ʘ) 

ʆʩʥʦʚʥʳʝ ʩʦʩʪʦʷʥʠʷ ʜʚʫʭ ʯʘʩʪʠʮ ʩʦ ʩʧʠʥʦʤ ʩʠʩʪʝʤʳ. (b) ʚʦʟʙʫʞʜʝʥʥʳʝ 

ʩʦʩʪʦʷʥʠʷ ʠʟ ʜʚʫʭ ʩʧʠʥ-ʩʠʩʪʝʤʳ. ʆʙʘ (ʘ) ʠ (b) ʧʦʷʚʷʪʩʷ ʚ ʩʣʫʯʘʝ ʩʪʘʥʜʘʨʪ-

ʥʳʭ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ q-ʩʦʩʪʦʷʥʠʡ ʤʦʜʝʣʠ ʇʦʪʪʩʘ. (ʩ) ʚʦʟʙʫʞʜʝʥʥʳʝ ʩʦ-

ʩʪʦʷʥʠʷ ʜʚʫʭ ʯʘʩʪʠʮ ʩʦ ʩʧʠʥʦʤ ʩʠʩʪʝʤʳ ʠʟ-ʟʘ ʥʝʚʠʜʠʤʦʛʦ ʩʦʩʪʦʷʥʠʷ. (d) 

ʵʥʝʨʛʝʪʠʢʘ ʋʨʦʚʝʥʴ ʩʪʨʫʢʪʫʨʳ ʜʚʫʭ ʩʧʠʥ-ʩʠʩʪʝʤ ʥʘ (q, r)- ʩʦʩʪʦʷʥʠʷʭ ʤʦ-

ʜʝʣʠ ʇʦʪʪʩʘ. ʏʠʩʣʘ ʦʩʥʦʚʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠ ʚʦʟʙʫʞʜʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ q ʠ 
2 22q q qr r- + +, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʫʥʢʪʠʨʥʳʤʠ ʢʦʨʦʙʢʘʤʠ (b) ʠ (d) ʆʙʦ-

ʟʥʘʯʘʝʪʩʷ ʚʢʣʘʜ ʥʝʚʠʜʠʤʳʭ ʩʦʩʪʦʷʥʠʡ 

 

ʉʨʘʚʥʠʚʘʷ ʬʫʥʢʮʠʠ, ʤʳ ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ɻʘʤʠʣʴʪʦʥʠ-
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ʛʜʝ ʧʝʨʝʠʤʝʥʫʝʤ ʤʝʪʢʫ ʥʝʚʠʜʠʤʳʤʠ ʩʦʩʪʦʷʥʠʷ ʦʪ 1 iq s q r+ ¢ ¢ +ʜʦ 

0is= . ɺʪʦʨʘʷ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ [2] ʦʧʠʩʳʚʘʝʪ ʭʠʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʥʝʚʠ-

ʜʠʤʦʤ ʩʦʩʪʦʷʥʠʠ. ɿʘʚʠʩʠʤʦʩʪɹ  ʪʝʤʧʝʨʘʪʫʨʳ ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦʟ-

ʥʠʢʘʝʪ ʠʟ-ʟʘ ʵʥʪʨʦʧʠʠ ʥʝʚʠʜʠʤʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʚʠʜʠʤʳʝ 

ʩʦʩʪʦʷʥʠʷ ʥʝ ʦʪʙʠʨʘʶʪ ʚʥʫʪʨʝʥʥʶʶ ʵʥʝʨʛʠʶ, ʥʦ ʚʣʠʷʶʪ ʥʘ ʵʥʪʨʦʧʠʶ. 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʄʦʥʪʝ-ʂʘʨʣʦ. ʈʘʩʩʤʦʪʨʠʤ ʵʬʬʝʢʪ ʥʝʚʠ-

ʜʠʤʳʭ ʩʦʩʪʦʷʥʠʡ ʜʚʫʤʝʨʥʦʡ ʨʝʰʝʪʢʠ ʠ ʨʘʚʥʦʚʝʩʥʳʝ ʩʚʦʡʩʪʚʘ ʤʦʜʝʣʠ 

ʇʦʪʪʩʘ (q,r) ʩʦʩʪʦʷʥʠʡ ʥʘ ʧʣʦʩʢʦʡ ʨʝʰʝʪʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʄʦʥ-

ʪʝ-ʂʘʨʣʦ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʳ ʪʠʧʠʯʥʳʝ ʩʥʠʤʢʠ ʤʦʜʝʣʠ  ʇʦʪʪʩʘ (3,27) 

ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. 

 

ʈʠʩ 2. ʀʟʦʙʨʘʞʝʥʠʷ ʤʦʜʝʣʠ ʇʦʪʪʩʘ (3,27) ʩʦʩʪʦʷʥʠʡ. ʇʨʠ ʧʦʥʠʞʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʧʣʦʪʥʦʩʪʴ ʥʝʚʠʜʠʤʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʦʙʣʘʩʪʠ 

ʫʧʦʨʷʜʦʯʠʚʘʶʪʩʷ 

 

ʎʚʝʪʦʚʳʝ ʪʦʯʢʠ ʠ ʙʝʣʳʝ ʪʦʯʢʠ ʠʥʬʠʮʠʨʫʶʪ ʚʠʜʠʤʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʥʝ-

ʚʠʜʠʤʳʝ ʩʦʩʪʦʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʨʘʩʥʳʝ, ʟʝʣʝʥʳʝ ʠ ʩʠʥʠʝ ʪʦʯʢʠ ʠʟʦ-

ʙʨʘʞʘʶʪ 1,2,is=  ʠ 3, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʥʫʣʝʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʩʝ ʩʧʠ-

ʥʳ ʧʨʠʥʠʤʘʶʪ ʮʚʝʪʥʳʝ ʩʦʩʪʦʷʥʠʷ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʨʘʟʤʝʨ 

ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʦʙʣʘʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʨʠ ʢʨʠʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʥʝ-

ʙʦʣʴʰʠʝ ʮʚʝʪʥʳʝ ʪʦʯʢʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʚʠʜʠʤʳʤʠ. 

ʈʠʩʫʥʦʢ 3(ʘ) ʧʦʢʘʟʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʧʣʦʝʤʢʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʧʨʠʤʝʥʷʝʤ ʤʝʪʦʜ 

ʧʝʨʝʚʟʚʝʰʠʚʘʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʣʠʥʝʡʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʩʠʩʪʝʤʳ. ʏʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʩʫ-

ʱʝʩʪʚʫʶʪ ʣʠ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ ʠʣʠ ʥʝʪ, ʜʘʣʝʝ ʚʳʯʠʩʣʷʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʵʥʝʨʛʠʠ ʠ ʚʳʧʦʣʥʷʝʤ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ. ɻʠʩʪʦʛʨʘʤʤʳ ɻʥʝʨʛʠʠ ʧʦʢʘʟʘʥʳ 

ʥʘ ʨʠʩ. 2(ʙ) ʛʜʝ ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʨʘʟʤʝʨʦʚ ʩʠʩʪʝʤʳ, ʧʠʢʠ ʩʪʘʥʦʚʷʪʩʷ ʚʳʩʦʢʠʤʠ. 

ʂʦʥʝʯʥʳʡ ʨʘʟʤʝʨ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʚ D-ʤʝʨʥʦʡ 

ʩʠʩʪʝʤʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ: 
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ʛʜʝ ( )cT L  ʦʙʦʟʥʘʯʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʪʝʧʣʦʝʤʢʦʩʪʴ ʧʨʠʥʠ-

ʤʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 
max( )C L  ʧʨʠ ʢʦʥʝʯʥʳʭ ʨʘʟʤʝʨʘʭ ʩʠʩʪʝʤʳ 

dL . 

ɿʥʘʯʝʥʠʷ ( )cT ¤  ʠ ED  ʦʙʦʟʥʘʯʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʧʝʨʝʭʦʜʘ ʠ ʩʢʨʳʪʦʡ ʪʝʧʣʦ-

ʪʳ ʜʣʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʝʜʝʣʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʧʨʝʜʝʣʠʤ ( )cT L  ʢʘʢ 

ʬʫʥʢʮʠʶ 
2L-, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3(ʘ). ʀʟ ʧʝʨʝʭʦʜʘ ʢʨʠʚʦʡ, ʤʳ ʧʦʣʫʯʠʤ  

( ) 0.58513(1)cT ¤ = . ɼʘʣʝʝ ʤʳ ʦʙʘʟʥʘʯʝʤ 
max( )C L  ʢʘʢ ʬʫʥʢʮʠʶ

2L . ʆʧʨʝʜʝ-

ʣʠʤ 1.05(2)ED =  ʦʪ ʛʨʘʜʠʝʥʪʘ ʢʨʠʚʦʡ ʠ ʧʦʣʫʯʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʭʦ-

ʜʘ( )cT ¤ , ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3(ʙ). 

 

 

ʈʠʩ 3. (ʘ) ʊʝʤʧʝʨʘʪʫʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʧʣʦʝʤʢʦʩʪʠ (3,27) ʩʦʩʪʦʷʥʠʡ 

ʤʦʜʝʣʠ ʇʦʪʪʩʘ. (ʙ) ʛʠʩʪʦʛʨʘʤʤʳ ʵʥʝʨʛʠʠ (3,27) ʩʦʩʪʦʷʥʠʡ ʤʦʜʝʣʠ ʇʦʪʪʩʘ 
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ʈʠʩ 4. (ʘ) ( )cT L ʢʘʢ ʬʫʥʢʮʠʷ 2L-. ʇʝʨʝʭʦʜ ʢʨʠʚʦʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʜʧʦ-

ʣʘʛʘʝʤʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʝʨʝʭʦʜʘ ʜʣʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʝʜʝʣʘ. (ʙ) 

max( )C L  ʢʘʢ ʬʫʥʢʮʠʶ 2L  

 

ʊʘʙʣʠʮʘ 1 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʭʦʜʘ ʠ ʩʢʨʳʪʘʷ ʪʝʧʣʦʪʘ 

(q,r) 
cT  ED  ʩʠʤʤʝʪʨʠʷ 

(2,0) 1.13459 0 2-ʨʘʟʘ 

(2,30) 0.57837(1) 1.02(2) 2-ʨʘʟʘ 

(2,32) 0.56857(1) 1.23(2) 2-ʨʘʟʘ 

(3,0) 0.994973 0 3-ʨʘʟʘ 

(3,25) 0.59630(1) 0.81(2) 3-ʨʘʟʘ 

(3,27) 0.58513(1) 1.05(2) 3-ʨʘʟʘ 

(4,0) 0.910239 0 4-ʨʘʟʘ 

(4,20) 0.61683(1) 0.68(2) 4-ʨʘʟʘ 

(4,22) 0.60396(1) 0.87(2) 4-ʨʘʟʘ 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʭʦʜʘ ʠ ʩʢʨʳʪʘʷ ʪʝʧʣʦʪʘ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʥʘʙʦ-

ʨʦʚ ʧʘʨʘʤʝʪʨʦʚ (q,r)- ʤʦʜʝʣʴ ʩʦʩʪʦʷʥʠʷ ʇʦʪʪʩʘ. ȹE ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ g = 

0 ʚ ʩʣʫʯʘʝ 
cT  [2] 

ɿʘʢʣʶʯʝʥʠʝ ʠ ʜʘʣʴʥʝʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ. ʄʦʜʝʣʴ ʇʦʪʪʩʘ ʩ ʥʝʚʠʜʠ-

ʤʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʦʩʪʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʡ 
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ʤʦʜʝʣʠ ʬʝʨʨʦʤʘʛʥʠʪʥʦʡ ʤʦʜʝʣʠ ʇʦʪʪʩʘ, ʪʘʢ ʢʘʢ ʵʪʘ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʘ, ʜʦ-

ʙʘʚʣʝʥ6ʠʝʤ ʥʝʚʠʜʠʤʳʭ ʩʦʩʪʦʷʥʠʡ. ʅʝʚʠʜʠʤʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝ ʚʣʠʷʝʪ ʥʘ 

ʚʥʫʪʨʝʥʥʶʶ ʵʥʝʨʛʠʶ, ʥʦ ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʵʥʪʨʦʧʠʶ. ʆʥʦ ʥʝ ʠʟʤʝʥʷʝʪ 

ʩʠʤʤʝʪʨʠʶ, ʢʦʪʦʨʘʷ ʨʘʟʨʫʰʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʝʨʝʭʦʜʘ. ʀʟ ʧʦʣʫʯʝʥ-

ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʪʦʜʘ ʄʦʥʪʝ-ʂʘʨʣʦ, ʥʝʚʠʜʠʤʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʚʦʜʠʪ ʚ 

ʜʝʡʩʪʚʠʝ ʧʝʨʚʳʡ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ, ʪʘʢ ʢʘʢ ʩʢʨʳʪʘʷ ʪʝʧʣʦʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʪʘʢʞʝ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʥʝʚʠʜʠʤʳʭ ʩʦʩʪʦʷʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʕʪʘ ʤʦʜʝʣʴ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʤʦʜʝʣʝʡ, ʠ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ, ʧʦʯʝʤʫ ʧʝʨ-

ʚʳʡ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ ʩʦ ʩʧʦʥʪʘʥʥʳʤ 2, 3, ʠ 4-ʢʨʘʪʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ 

ʩʠʤʤʝʪʨʠʠ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʜʘʞʝ ʥʘ ʜʚʫʤʝʨʥʦʡ ʨʝh ʝʪʢʝ. 

 ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʦʜʝʣʴ ʇʦʪʪʩʘ ʙʳʣʘ ʧʨʠʥʷʪʘ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʙʣʝʤ 

ʚ ʥʘʫʢʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʧʨʦʙʣʝʤʳ [13,14]. 

ɹʳʣʦ ʚʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʵʬʬʝʢʪʳ ʪʝʧʣʦʚʳʭ ʠ ʢʚʘʥʪʦʚʳʭ ʢʦʣʝ-

ʙʘʥʠʡ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ. ʄʳ ʦʞʠʜʘʝʤ, ʯʪʦ ʢʦʣʝ-

ʙʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʩʭʦʜʠʪ ʦʪ ʥʝʚʠʜʠʤʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʪʘʢʠʭ 

ʧʨʦʙʣʝʤ. 
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We investigate the nature of the phase transition of the ferromagnetic Potts 

model with invisible states. The ferromagnetic Potts model with invisible 

states can be regarded as a straightforward extension of the standard fer-

romagnetic Potts model. The invisible states contribute the entropy, howev-

er they do not affect the internal energy. They also do not change the sym-

metry which breaks at the transition temperature. The invisible states sti-

mulate a first-order phase transition. We also find that the transition tem-

perature decreases and the latent heat increases as the number of invisible 

states increases.  

 

Key words: Monte Carlo method, phase transition, the Potts model.  

 

Phyo Myint Wai , postgraduate of Bauman Moscow State Technical Uni-

versity (the Kaluga Branch). E-mail: phyomyintwai1@gmail.com. 

Nyein Chan, postgraduate of the Bauman Moscow State Technical Uni-

versity (the Kaluga Branch). E-mail: nyinechan84@gmail.com. 



36 

 

ʄ.ʖ. ʈʳʪʦʚ, ʇ.ɸ. ʂʦʚʘʣʝʚ 

ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʂʆʈʇʆʈɸʊʀɺʅʓʍ ʇʆʈʊɸʃʆɺ ʅɸ 

ʆʉʅʆɺɽ ʈɽʐɽʅʀʗ ɹʀɿʅɽʉ-ɿɸɼɸʏ 

ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʂʘʣʫʛʘ, 248000, ʈʦʩʩʠʷ 

 

ʈʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʦʨʪʘʣʦʚ. 

ʇʨʝʜʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʙʠʟʥʝʩ-ʟʘʜʘʯ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʦʨʧʦʨʘʪʠʚʥʳʡ ʧʦʨʪʘʣ, ʙʠʟʥʝʩ-ʟʘʜʘʯʠ 

 

ɺʚʝʜʝʥʠʝ. ʀʩʪʦʨʠʯʝʩʢʦʡ ʪʦʯʢʦʡ ʦʪʩʯʝʪʘ ʧʦʷʚʣʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʘʣʘ (ʜʘʣʝʝ ʂʇ, ʧʦʨʪʘʣ) ʚ ʧʦʩʪʦʷʥʥʦʤ ʧʦʣʴʟʦʚʘʥʠʠ 

ʩʪʘʣ 1998 ʛʦʜ, ʢʦʛʜʘ ʂ. ʐʘʡʣʘʢʩ ʠ ɼ. ʊʠʣʤʘʥ ʠʟ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʙʘʥʢʘ 

Merrill Lynch ʩʬʦʨʤʫʣʠʨʦʚʘʣʠ ʧʝʨʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʨʪʘ-

ʣʘ, ʘ ʠʤʝʥʥʦ: çʂʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʨʪʘʣʳ (Enterprise 

Information Portal ï EIP) ï ʵʪʦ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʷʤ 

ʨʘʩʢʨʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʭʨʘʥʷʱʫʶʩʷ ʚʥʫʪʨʠ ʠ ʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʠ ʧʨʝ-

ʜʦʩʪʘʚʣʷʪʴ ʢʘʞʜʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʝʜʠʥʫʶ ʪʦʯʢʫ ʜʦʩʪʫʧʘ ʢ ʧʨʝʜʥʘʟʥʘʯʝʥ-

ʥʦʡ ʜʣʷ ʥʝʛʦ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡè.[6] 

ʊʦʛʜʘ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʙʠʟʥʝʩʝ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, 

ʯʪʦ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʢʦʤʧʘʥʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʤʥʦ-

ʞʝʩʪʚʦ ʧʨʠʣʦʞʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʝʤʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʦʙʷʟʘʥʥʦ-

ʩʪʝʡ. ʋʧʨʘʚʣʷʪʴ ʪʘʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʙʳʣʦ ʥʝʧʨʦʩʪʦ, ʧʦʩʪʦʷʥʥʦ ʚʦʟʥʠ-

ʢʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʪ.ʝ. 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʉ ʨʘʟʚʠʪʠʝʤ Web-

ʪʝʭʥʦʣʦʛʠʡ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʧʨʠʣʦʞʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʢʦʥʩʦʣʠʜʠ-

ʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʨʘʟʨʦʟʥʝʥʥʳʤ ʩʠʩʪʝʤʘʤ ʯʝʨʝʟ ʙʨʘʫʟʝʨ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʠ 

ʩʦʪʨʫʜʥʠʢʠ ʢʦʤʧʘʥʠʡ ʦʮʝʥʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʩ 

ʧʦʤʦʱʴʶ ʙʨʘʫʟʝʨʦʚ ʠ ʠʥʪʨʘʩʝʪʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʩʦʦʪʥʝʩʪʠ ʂʇ ʩ ʙʠʟʥʝʩʦʤ, ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʦʩʥʦʚʥʫʶ ʮʝʣʴ ʝʛʦ ʩʦʟʜʘʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ï ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʙʳʣʠ ʢʦʤ-

ʧʘʥʠʠ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠʟʜʝʨʞʝʢ ʠ ʫʣʫʯʰʝʥʠʷ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʨʘʙʦʪ ʢʦʤʧʘʥʠʠ. 

ɼʣʷ ʤʘʣʝʥʴʢʦʡ ʢʦʤʧʘʥʠʠ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʜʝʣʝʥʠʝ ʠ 

ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʧʝʨʩʦʥʘʣʘ, ʩʦʟʜʘʥʠʝ ʂʇ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ, ʪ.ʢ. ʚʩʝ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ʯʘʱʝ ʚʩʝʛʦ ʚʝʜʝʪʩʷ ʣʠʯʥʦ ʠʣʠ ʯʝʨʝʟ ʣʦʢʘʣʴ-
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ʥʫʶ ʩʝʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. ʅʦ ʚ ʩʣʫʯʘʝ ʩ ʢʨʫʧʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʛʜʝ ʚʳʜʝʣʷ-

ʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʡ ʦʬʠʩ, ʘ ʬʠʣʠʘʣʳ ʠʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟ-

ʙʨʦʩʘʥʳ ʧʦ ʛʦʨʦʜʫ, ʩʪʨʘʥʝ ʠʣʠ ʤʠʨʫ, ʂʇ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʨʝʰʝʥʠʝʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʫʱʥʦʩʪʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝ-

ʤʝʥʠ ʤʝʥʷʣʘʩʴ ʩʘʤʘ ʪʝʭʥʦʣʦʛʠʷ ʂʇ ʚʤʝʩʪʝ ʩ ʚʚʝʜʝʥʥʳʤ ʪʝʨʤʠʥʦʤ ʂ. ʐʘʡ-

ʣʘʢʩ ʠ ɼ. ʊʠʣʤʘʥ. ʉʝʡʯʘʩ ʂʇ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʢʘʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩ-

ʪʝʤʫ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʫʶ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʧʦʜ ʠʭ ʧʦʪʨʝʙʥʦ-

ʩʪʠ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʝʨʚʠʩʳ, ʦʙʣʘʜʘʶʱʠʝ ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ[2]: 

¶ ʚʦʩʪʨʝʙʦʚʘʥʳ ʙʦʣʴʰʠʥʩʪʚʦʤ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ; 

¶ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʜʣʷ 
ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʩʦʪʨʫʜʥʠʢʦʚ; 

¶ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʉ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʨʪʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ Web-ʠʥʪʝʨʬʝʡʩʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʜʠʥʦʦʙʨʘʟʥʳʡ ʜʦʩʪʫʧ ʢ 

ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʜʘʥʥʳʤ ʠ ʧʨʦʛʨʘʤʤʘʤ ʯʝʨʝʟ ʣʦʢʘʣʴʥʳʝ ʠ ʛʣʦʙʘʣʴʥʳʝ ʩʝʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʝʨʤʠʥʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʣʶʙʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ Web-

ʙʨʘʫʟʝʨʦʤ (ʩʪʘʮʠʦʥʘʨʥʳʡ ʠʣʠ ʧʝʨʝʥʦʩʥʦʡ ʢʦʤʧʴʶʪʝʨ), ʧʦʜʢʣʶʯʝʥʥʦʝ ʢ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʣʠʙʦ ʥʘʭʦʜʷʱʝʝʩʷ ʜʘʣʝʢʦ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ. ʇʦʨʪʘʣʳ 

ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʝʨʚʠʩʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʦʩ-

ʪʫʧʝ ʢ ʨʘʟʥʦʨʦʜʥʳʤ ʜʘʥʥʳʤ ʠ ʧʨʠʣʦʞʝʥʠʷʤ ʩ ʦʜʥʦʡ Web-ʩʪʨʘʥʠʯʢʠ. ʇʨʠ 

ʵʪʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠ ʥʝ ʟʥʘʪʴ, ʩ ʢʘʢʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʦʥ ʨʘʙʦʪʘʝʪ, 

ʛʜʝ ʠ ʚ ʢʘʢʦʤ ʬʦʨʤʘʪʝ ʭʨʘʥʷʪʩʷ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʝʤʫ ʜʘʥʥʳʝ ʠ ʩ ʧʦʤʦʱʴʶ 

ʢʘʢʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʥʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ[3]. 

ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʠʤʝʨ-

ʥʳʡ ʧʝʨʝʯʝʥʴ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʧʨʠʟʚʘʥ ʨʝʰʘʪʴ ʂʇ: 

¶ ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʢʦʤʧʘʥʠʠ ʩ ʩʠʩʪʝʤʦʡ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ ʠ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ (ʯʝʨʝʟ ʦʙʳʯʥʳʡ ʙʨʘʫʟʝʨ, ʥʝ ʪʨʝ-

ʙʫʶʱʠʡ ʥʠʢʘʢʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʣʠʝʥʪʩʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ) 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʢ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʩʦʪʨʫʜʥʠʢʘʤ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʢʣʠʝʥʪʘʤ ʠ ʧʘʨʪʥʝʨʘʤ ʢʦʤʧʘ-

ʥʠʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʜʣʷ ʧʦʜʜʝʨʞ-

ʢʠ ʧʨʦʮʝʩʩʦʚ ʧʨʠʥʷʪʠʷ ʨʝh ʝʥʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʩʨʝʜʩʪʚ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩ ʫʥʠʬʠ-

ʮʠʨʦʚʘʥʥʳʤ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤ ʜʦʩʪʫʧʦʤ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʢ ʢʦʨʧʦ-

ʨʘʪʠʚʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ ʠ ʠʥʬʦʨʤʘʮʠʠ ʩʦʪʨʫʜʥʠʢʘʤ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ 

ʢʣʠʝʥʪʘʤ ʠ ʧʘʨʪʥʝʨʘʤ ʢʦʤʧʘʥʠʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ, ʪ.ʝ., ʬʘʢʪʠʯʝʩʢʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 
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ʅʦ ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʡ ʂʇ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʮʝʣʷʭ ʨʝʰʝʥʠʷ ʙʠʟʥʝʩ-ʟʘʜʘʯ, 

ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ, ʢʘʢʠʝ ʙʠʟʥʝʩ-ʮʝʣʠ ʧʨʝʩʣʝʜʫʶʪʩʷ ʧʨʠ ʝʛʦ ʚʥʝʜʨʝ-

ʥʠʠ: 

¶ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʥʝʰʥʠʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ 
ʜʦʩʪʫʧʘ ʢʦ ʚʩʝʤ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʜʘʥʥʳʤ ʠ ʧʨʠʣʦʞʝʥʠʷʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʠʤ 

ʚ ʨʘʙʦʪʝ ʠʟ ʝʜʠʥʦʡ ʪʦʯʢʠ ʚʭʦʜʘ; 

¶ ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʩʦʥʠʬʠʢʘʮʠʶ ʜʦʩʪʫʧʘ ʠ ʧʨʝʟʝʥʪʘʮʠʶ ʠʥʬʦʨʤʘʮʠʠ 

ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʦʨʦʜʥʳʭ ʠ ʟʘʯʘʩʪʫʶ ʭʘʦʪʠʯʥʳʭ ʜʘʥ-

ʥʳʭ; 

¶ ʦʙʲʝʜʠʥʠʪʴ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ; 

¶ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʥʝʦʙʭʦʜʠʤʳʭ ʠʤ ʨʝʩʫʨʩʦʚ; 

¶ ʦʙʝʩʧʝʯʠʪʴ ʚʩʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʙʠʣʴʥʳʤ, ʧʦʣʥʦʮʝʥ-

ʥʳʡ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʫʯʨʝʞʜʝʥʠʷ 24 ʯʘʩʘ ʚ ʩʫʪʢʠ 7 ʜʥʝʡ ʚ ʥʝʜʝʣʶ ʥʝʟʘ-

ʚʠʩʠʤʦ ʦʪ ʠʭ ʤʝʩʪʘ ʧʨʝʙʳʚʘʥʠʷ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʦʨʪʘʣʦʚ. ʇʦ-

ʩʢʦʣʴʢʫ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʂʇ ʥʘʩʯʠʪʳʚʘʝʪ ʧʦʯʪʠ ʧʷʪʥʘʜʮʘʪʴ ʣʝʪ, ʟʘ ʵʪʦ 

ʚʨʝʤʷ ʩʦʟʜʘʥʳ ʨʘʟʥʳʝ ʚʠʜʳ ʧʦʨʪʘʣʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʮʝʣʝʡ, ʠ ʜʘʞʝ ʮʝ-

ʣʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʦʨʪʘʣʦʚ, ʥʦ 

ʦʙʳʯʥʦ ʠʭ ʧʨʠʥʷʪʦ ʜʝʣʠʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤ ʧʨʠʟʥʘ-

ʢʘʤ[5,7]: 
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ʂʣʘʩʩʠʬʠʢʘʮʠ̫ ʢʦʨʧʦʨʘʪʠʚʥr ʭ ʧʦʨʪʘʣʦʚ

ʇʦ ʬʫʥʢʮʠ̫ʤ: ʇʦ ʥʘʟʥʘʯʝʥʠʁ :

EIP (Enterprise Information Portal) 

EEP - (Enterprise Expertise Portals) 

EAP (Enterprise Application Portal) 

ECP (Enterprise Collaboration Portal)

EKP (Enterprise Knowledge Portal)

B2C (Business-to-Consumer) 

B2B (Business-to-Business)

B2E (Business-to-Employee)

 

ʈʠʩ. 1 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʊʘʙʣʠʮʘ 1 

ʆʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʦʨʪʘʣʦʚ 

ʇʦ ʬʫʥʢʮʠʷʤ ʇʦ ʥʘʟʥʘʯʝʥʠʶ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

EIP 

ʂʦʨʧʦʨʘʪʠʚʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʧʦʨʪʘʣ. ʆʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʩʦʥʠʬʠʮʠ-

ʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʚʥʫʪʨʝʥʥʠʤ ʠ 

ʚʥʝʰʥʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ 

ʢʦʤʧʘʥʠʠ. ʆʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ 

ʜʘʥʥʳʤ ʧʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ ʠ ʩ ʚʦʟ-

ʤʦʞʥʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ ʩʢʚʦʟʥʦʛʦ 

ʧʦʣʥʦʪʝʢʩʪʦʚʦʛʦ ʠ ʘʪʨʠʙʫʪʠʚʥʦʛʦ 

ʧʦʠʩʢʘ 

B2C 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʤʤʝʨʮʠʠ, ʚ ʢʦʪʦʨʳʭ 

ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʘʚʮʘ 

ʚʳʩʪʫʧʘʝʪ ʶʨʠʜʠʯʝ-

ʩʢʦʝ ʣʠʮʦ (ʧʨʝʜʧʨʠ-

ʷʪʠʝ, ʦʨʛʘʥʠʟʘʮʠʷ), ʘ 

ʧʦʢʫʧʘʪʝʣʷ - ʬʠʟʠʯʝ-

ʩʢʦʝ ʣʠʮʦ. ʊʠʧʠʯʥʳʡ 

ʧʨʠʤʝʨ - ʀʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥ 

EEP 

ʂʦʨʧʦʨʘʪʠʚʥʳʡ ʵʢʩʧʝʨʪʥʳʡ ʧʦʨʪʘʣ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʵʢʩʧʝʨ-

ʪʘʤ (ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ) ʥʘ 

ʦʩʥʦʚʝ ʠʭ ʟʥʘʥʠʡ (ʩʧʦʩʦʙʥʦʩʪʝʡ). ʅʝ 

ʚʩʝʛʜʘ ʧʦʨʪʘʣ ʩʦʜʝʨʞʠʪ ʥʫʞʥʫʶ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʥʬʦʨʤʘʮʠʶ, ʦʜʥʘʢʦ, ʚ 

ʩʣʫʯʘʝ ʝʝ ʦʪʩʫʪʩʪʚʠʷ, ʦʥ ʤʦʞʝʪ ʧʦʜ-

ʢʣʶʯʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʥʫʞʥʳʤ ʩʧʝ-

ʮʠʘʣʠʩʪʘʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʜʝʣʠʪʴʩʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʜʘʪʴ ʵʢʩ-

ʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʧʦ ʠʥʪʝʨʝʩʫʶʱʠʤ 

B2B 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʤʤʝʨʮʠʠ, ʚ ʢʦʪʦʨʳʭ 

ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʲʝʢʪʦʚ 

ʧʨʦʮʝʩʩʦʚ ʧʨʦʜʘʞʠ ʠ 

ʧʦʢʫʧʢʠ ʚʳʩʪʫʧʘʶʪ 

ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ 

(ʧʨʝʜʧʨʠʷʪʠʷ, ʦʨʛʘʥʠ-

ʟʘʮʠʠ). ʊʘʢʠʝ ʩʠʩʪʝʤʳ 

(ʵʣʝʢʪʨʦʥʥʳʝ ʪʦʨʛʦʚʳʝ 

ʧʣʦʱʘʜʢʠ) ʦʙʳʯʥʦ 
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ʚʦʧʨʦʩʘʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʩʥʘʙʞʝʥʠʷ 

ʢʦʤʧʘʥʠʡ ʠ ʨʝʘʣʠʟʘ-

ʮʠʠ ʧʨʦʜʫʢʮʠʠ 

EAP 

ʂʦʨʧʦʨʘʪʠʚʥʳʡ ʧʦʨʪʘʣ ʧʨʠʣʦʞʝ-

ʥʠʡ. ʇʦʨʪʘʣ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʘʟʣʠʯʥʳʝ ʢʦʨʧʦʨʘ-

ʪʠʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʢʦʤʧʘʥʠʠ ʩ ʧʦ-

ʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʥʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ 

ʪʨʝʙʫʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʜʘʥʥʳʝ 

B2E 

ɺʥʫʪʨʠʢʦʨʧʦʨʘʪʠʚʥʘʷ 

ʩʠʩʪʝʤʘ, ʧʦ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ 

ʢʦʤʧʘʥʠʠ, ʦʪʜʝʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨ ʠʣʠ ʧʦʜʨʘʟ-

ʜʝʣʝʥʠʡ. ʌʘʢʪʠʯʝʩʢʠ, 

B2E ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ 

ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʙʝ-

ʨʫʪ ʥʘ ʩʝʙʷ ʥʝʢʦʪʦʨʳʝ 

ʬʫʥʢʮʠʠ ʂʦʨʧʦʨʘʪʠʚ-

ʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ (ʂʀʉ). ʂʘʢ 

ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʩʠʩʪʝ-

ʤʳ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚʦ 

ʚʥʫʪʨʠʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʩʝʪʠ - ʀʥʪʨʘʥʝʪ. 

ECP 

ʂʦʨʧʦʨʘʪʠʚʥʳʡ ʧʦʨʪʘʣ ʩʦʚʤʝʩʪ-

ʥʦʡ ʨʘʙʦʪʳ. ʇʦʨʪʘʣ, ʧʨʝʜʦʩʪʘʚʣʷʶ-

ʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʨʠʣʦʞʝʥʠʷ, ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʨʘʙʦʪʫ ʛʨʫʧʧʳ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʥʘʜ ʢʘʢʦʡ-ʣʠʙʦ ʟʘʜʘʯʝʡ, 

ʧʨʦʝʢʪʦʤ (ʬʘʢʪʠʯʝʩʢʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ) 

EKP 

ʂʦʨʧʦʨʘʪʠʚʥʳʡ ʧʦʨʪʘʣ ʫʧʨʘʚʣʝ-

ʥʠʷ ʟʥʘʥʠʷʤʠ. ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʨ-

ʪʘʣ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥ-

ʥʳʝ ʚʳʰʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ 

(ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ) ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʝʤ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʈʘʟʣʠʯʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʧʦʣʥʷʝʤʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʧʦʨʪʘʣʘ 

ʧʨʝʜʩʪʘʚʣʝ̫ʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥ ʩ 

ʧʨʦʮʝʩʩʦʤ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. ʉʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʦʪʜʘʯʘ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʘʣʘ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʧʦ 

ʤʝʨʝ ʨʦʩʪʘ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ. 

ʂʘʢ ʷ ʫʞʝ ʦʪʤʝʯʘʣ, ʂʇ ï ʵʪʦ ʤʥʦʛʦʟʘʜʘʯʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝ-

ʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʚʳʧʦʣʥʷʪʴ ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ ʢʘʢ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʝ, ʪʘʢ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ.  

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʂʇ ʥʝ ʷʚʣʷʝʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝ-

ʤʦʡ, ʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʂʇ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦʟʚʦʣʷʝʪ 

ʧʦʩʪʨʦʠʪʴ ʦʙʱʝʜʦʩʪʫʧʥʦʝ ʭʨʘʥʠʣʠʱʝ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝ-

ʥʠʡ (ʦʪ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ), ʥʝʦʙʭʦʜʠʤʦʡ ʩʦʪʨʫʜʥʠʢʘʤ ʚʦ 

ʚʨʝʤʷ ʨʘʙʦʪʳ. ɹʦʣʝʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʠʩʢʘ ʠ 

ʥʘʩʪʨʦʡʢʠ ʦʪʦʙʨʘʞʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʩʦʪʨʫʜʥʠ-

ʢʘʤ ʜʣʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʝʪ̫ʝʣʴʥʦʩʪʠ ʚ ʜʝʣʦʚʦʡ ʩʬʝʨʝ. 

ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʦ ʩʨʝʜʩʪʚʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʂʇ, ʢʦ-

ʪʦʨrʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ, ʧʦʟʚʦʣʷʶʱʝʝ ʥʘʩʪʨʦʠʪʴ ʨʦʣʝ-

ʚʫʶ ʧʦʣʠʪʠʢʫ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ, ʯʪʦʙʳ ʠʟʙʘʚʠʪʴ ʦʨʛʘʥʠʟʘ-

ʮʠʶ ʦʪ ʅʉɼ ʢ ʠʥʬʦʨʤʘʮʠʠ.  
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ʀʟ ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʥʷʪʥʦ, ʯʪʦ ʜʣʷ ʨʘʟʥʳʭ ʥʫʞʜ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ʵʪʦʛʦ ʚʠʜ ʂʇ; ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʦʙʲʝʜʠʥʠʪʴ ʚ ʩʝʙʝ ʨʷʜ ʩʪʘʥʜʘʨʪ-

ʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʦʨʪʘʣʦʚ. ʅʘʧʨʠʤʝʨ, ʛʨʫʧʧʘ ʂʇ B2* ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʪʘʢʠʝ ʚʠʜʳ ʧʦʨʪʘʣʦʚ, ʢʘʢ EAP, EIP, EKP. 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʩʪʨʫʢʪʫʨʫ 

ʂʇ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʚʠʜʘ. ʂʇ ï ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʜʫʢʪ 

ʠʣʠ ʥʘʙʦʨ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʡ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʥʢʨʝʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʦʙʳʯʥʦ ʵʪʦ ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʝʨʚʝʨ ɹɼ). ɺ ʩʦʩʪʘʚʝ 

ʪʠʧʠʯʥʦʛʦ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚ-

ʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʣʦʷ: 

¶ ʩʣʦʡ ʙʘʟʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʙʘʟʦʚʳʝ ʩʝʨʚʠʩʳ, ʪʘ-

ʢʠʝ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʟʘʢʮʠʷʤʠ, ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʝ ʧʦʨ-

ʪʘʣʦʤ ʠ ʜʨ. ʊʝʭʥʠʯʝʩʢʠ ʦʥ ʩʦʜʝʨʞʠʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ, 

ʩʝʨʚʝʨ ʙʘʟ ʜʘʥʥʳʭ ʠ Web-ʩʝʨʚʝʨ, ʣʠʙʦ ʥʝʩʢʦʣʴʢʦ ʧʦʜʦʙʥʳʭ ʩʝʨʚʝʨʦʚ; 

¶ ʩʣʦʡ ʠʥʪʝʛʨʘʮʠʠ ʧʨʠʣʦʞʝʥʠʡ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʨ-

ʪʘʣʘ ʩʦ ʚʩʝʤʠ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʚ ʢʦʤʧʘʥʠʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʉʋɹɼ, CRM- ʠ ERP-ʩʠʩʪʝʤʳ, ʫʥʘʩʣʝʜʦʚʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʜʨʫʛʠʝ; 

¶ ʩʣʦʡ ʠʥʪʝʨʬʝʡʩʦʚ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʤ ʥʘʧʦʣʥʝʥʠʝʤ, ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʙʠʟʥʝʩ-ʧʘʨʪʥʝʨʦʚ, ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʦʙʠʣʴʥʳʤʠ 

ʠ ʙʝʩʧʨʦʚʦʜʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʜʨ. ʂ ʵʪʦʤʫ ʞʝ ʩʣʦʶ ʦʪʥʦʩʷʪʩʷ ʚʠʟʫʘʣɹ-

ʥʳʝ ʠ ʥʝʚʠʟʫʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʦʨʪʘʣʦʚ, ʥʘʟʳʚʘʝʤʳʝ ʦʙʳʯʥʦ ʧʦʨʪʣʝʪʘ-

ʤʠ, ʥʦ ʠʥʦʛʜʘ ʠʤʝʶʱʠʝ ʠ ʜʨʫʛʠʝ ʥʘʟʚʘʥʠʷ (Pagelets, Gadgets, iViews ʠ ʪ.ʜ.). 

ʇʦʥʷʪʥʦ, ʯʪʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʂʇ, ʧʝʨʚʳʡ, ʙʘʟʦʚʳʡ ʩʣʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʙʫʜʝʪ ʥʝʠʟʤʝʥʥʳʤ, ʭʦʪʷ ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʩʧʦʨʥʦ, ʪ.ʢ. ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠ ʟʘʧʨʘʰʠʚʘʝʤʳʭ ʤʦʱʥʦʩʪʝʡ ʧʝʨʝʯʝʥʴ ʩʝʨʚʝ-

ʨʦʚ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʠ ʤʝʥʷʪʴʩʷ.  

ʆʩʥʦʚʥʳʝ ʨʘʟʣʠʯʠʷ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʫʨʦʚʥʝ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ 

ʩʣʦʷ. ʅʘʧʨʠʤʝʨ, ʚʦ ʚʪʦʨʦʤ ʩʣʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʩ ʢʘʢʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʙʫ-

ʜʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥ ʂʇ, ʥʫʞʥʳ ʣʠ ʨʘʟʣʠʯʥʳʝ ʤʦʜʫʣʠ, ʪʘʢʠʝ ʢʘʢ ʤʦʜʫʣʴ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʤʦʜʫʣʴ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʝʤ, ʧʦʜʩʠʩʪʝʤʳ ʧʫʙʣʠ-

ʢʘʮʠʡ ʠ ʧʦʜʧʠʩʢʠ, ʤʝʭʘʥʠʟʤʳ ʘʥʘʣʠʟʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, 

ʤʦʜʫʣʴ CRM ʠʣʠ ʫʥʠʢʘʣʴʥʳʝ ʧʣʘʪʬʦʨʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ ʠ ʪ.ʧ.  

ɺ ʪʨʝʪʴʝʤ ʩʣʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʧʦʨʪʘʣʘ, ʥʘʧʨʠʤʝʨ, ʨʘʟʥʳʭ ʚʠʜʞʝʪʦʚ ʠ ʧʦʨʪʣʝʪʦʚ. 

ʉʝʨʴʝʟʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʩʪʨʦʝʥʠʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʦʨʪʘʣʦʚ ʚʦʟʥʠʢʣʘ 

ʩ ʦʩʦʟʥʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʠ ʩʦʪʨʫʜʥʠʢʘʤ ʢʦʤʧʘʥʠʠ, ʠ ʢʣʠʝʥʪʘʤ ʨʘʙʦʪʘʪʴ ʩ 
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ʜʘʥʥʳʤʠ ʢʦʤʧʘʥʠʠ ʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʧʨʠ-

ʣʦʞʝʥʠʷʤʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.[4] 

ɿʘʢʣʶʯʝʥʠʝ. ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ ʠʤʝʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʡ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʧʦʩʪʦʷʥʥʳʝ ʢʦʥʪʘʢʪʳ ʩ 

ʧʘʨʪʥʝʨʘʤʠ ʠ ʢʣʠʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʫʜʘʣʝʥʥʳʝ ʬʠʣʠʘʣʳ ʠ ʤʦʙʠʣʴʥʳʭ ʩʦ-

ʪʨʫʜʥʠʢʦʚ. ʅʫʞʥʦ ʪʦʣʴʢʦ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʥʳ ʵʪʠ ʢʦʥʪʘʢʪʳ, ʢʘʢ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʦʚʤʝʩʪʥʳʝ ʨʘʙʦʪʳ, ʠ ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʪʨʫʜʦʝʤʢʠ ʠ ʵʬʬʝʢʪʠʚ-

ʥʳ, ʤʦʞʥʦ ʣʠ ʠʭ ʫʣʫʯʰʠʪʴ ʠ ʫʧʨʦʩʪʠʪʴ, ʦʮʝʥʠʪʴ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ ʠ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ. 

ɺʥʝʜʨʝʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʧʘʥʠʠ ʩʝʨʴʝʟʥʳʝ 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ[8]: 

¶ ʧʦ ʦʮʝʥʢʘʤ ʢʦʤʧʘʥʠʠ PlumtreeSoftware, ʥʦʨʤʘ ʚʦʟʚʨʘʪʘ ʠʥʚʝʩʪʠʮʠʡ 

ʦʪ ʚʥʝʜʨʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 145%; 

¶ ʘʥʘʣʠʪʠʢʠ ʢʦʤʧʘʥʠʠ MetaGroup ʩʯʠʪʘʶʪ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʙʦ-

ʣʝʝ 85% ʢʦʤʧʘʥʠʡ ʠʟ ʩʧʠʩʢʘ Global 2000 (ʢʨʫʧʥʝʡʰʠʝ ʢʦʤʧʘʥʠʠ ʤʠʨʘ ʧʦ 

ʚʝʣʠʯʠʥʝ ʦʙʦʨʦʪʘ) ʚʥʝʜʨʠʣʠ ʫ ʩʝʙʷ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʧʦʨʪʘʣʳ; 

¶ ʥʘ ʤʦʤʝʥʪ 2009 ʛʦʜʘ 90% ʢʦʤʧʘʥʠʡ ʠʟ Fortune 500 ʫʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʧʦʨʪʘʣ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-

ʥʠʡ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʠ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥ-

ʥʦʡ ʢʦʤʤʝʨʮʠʠ ʪʠʧʘ B2B (BusinessToBusiness); 

¶ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʦʚ ʨʫʢʦʚʦʜʠʪʝʣʝʡ IT-ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʯʪʠ 80% ʢʨʫʧʥʝʡʰʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʈʦʩʩʠʠ ʠʟ ʯʠʩʣʘ ʫʯʘ-

ʩʪʥʠʢʦʚ ʨʝʡʪʠʥʛʘ Top-100 ʦʜʥʦʡ ʠʟ ʩʚʦʠʭ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯ ʩʯʠʪʘʶʪ 

ʩʦʟʜʘʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʘʣʘ. 
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ʅ.ɺ. ʉʘʤʙʫʨʦʚ, ɸ.ɺ. ʄʘʟʠʥ 

ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʎɽʃɽʁ: ʈɸʉʇʆɿʅɸɺɸʅʀɽ ʀ 
ʆʇʆɿʅɸɺɸʅʀɽ 

ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʂʘʣʫʛʘ, 248000, ʈʦʩʩʠʷ 

 

ʇʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʟʘʨʫʙʝʞʥʳʭ ʩʠʩʪʝʤ ʦʧʦ-
ʟʥʘʚʘʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʧʦʟʥʘʚʘʥʠʷ ʮʝ-
ʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʧʦʟʥʘʚʘʥʠʝ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʢʦʤ-
ʧʣʝʢʩʥʦʝ ʦʧʦʟʥʘʚʘʥʠʝ 

 

ɺʚʝʜʝʥʠʝ. ʆʜʥʦʡ ʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ, ʚʦʟʣʘʛʘʝʤʳʭ ʥʘ ʩʦʚʨʝ-
ʤʝʥʥʳʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʷʚʣʷʝʪʩʷ ʟʘ-
ʜʘʯʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʮʝʣʝʡ. ʄʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʮʝʣʝʡ, 
ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʷʪ ʦʪ ʪʝʭʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʪʠʧʘ ʨʘʜʠʦʣʦʢʘ-
ʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ (ʈʃʉ). 

ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʮʝʣʝʡ ʚ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʩ ʘʢʪʠʚʥʳʤ ʦʪ-
ʚʝʪʦʤ (ʚʪʦʨʠʯʥʘʷ ʨʘʜʠʦʣʦʢʘʮʠʷ) ʧʫʪʝʤ ʟʘʧʨʦʩʘ ʠ ʘʥʘʣʠʟʘ ʦʪʚʝʪʥʦʡ ʠʥʬʦʨ-
ʤʘʮʠʠ ʚ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʦʧʦʟʥʘʚʘʥʠʝʤ, ʚ ʘʥʛ-
ʣʦʷʟʳʯʥʦʡ - ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ (ʪʦʯʥʝʝ "ʢʦʦʧʝʨʘʪʠʚʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ"- 
cooperative identification) [1]. ʈʘʟʣʠʯʘʶʪ, ʪ.ʥ. ʦʙʱʝʝ ʦʧʦʟʥʘʚʘʥʠʝ, ʥʘʧʨʠʤʝʨ, 
ʜʣʷ ʮʝʣʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ "ʩʚʦʡ-ʯʫʞʦʡ" 
(IFF), ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʦʧʦʟʥʘʚʘʥʠʝ, ʧʦʣʫʯʠʚʰʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʝ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʜʫʰʥʳʤ ʜʚʠʞʝʥʠʝʤ (ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘ 
ɸʊʉ RBS) ʠ ʩʠʩʪʝʤʘʭ ʙʦʝʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘ 
JTIDS). 

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʮʝʣʝʡ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʠʤʝʥʫʝʤʳʝ ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ "ʥʝʢʦʦʧʝʨʘʪʠʚʥʦʡ 
ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ" (noncooperative identification), ʧʦʜʨʘʟʜʝʣʷʝʤʳʝ ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ ʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʦ ʪʨʘʝʢʪʦʨʥʳʤ ʠ ʩʠʛʥʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ. 
ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʢʘʢ ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʡ, ʪʘʢ ʠ ʧʘʩʩʠʚʥʦʡ 
ʨʘʜʠʦʣʦʢʘʮʠʠ. ʂʘʢ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʚ ʪʘʙʣʠʮʝ 1 [2], ʪʨʘʝʢʪʦʨʥʳʝ ʧʨʠ-
ʟʥʘʢʠ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ ʤʦʛʫʪ ʧʝʨʝʢʨʳʚʘʪʴʩʷ (ʩʦʚʧʘʜʘʪʴ ʚ ʰʠʨʦʢʠʭ ʜʠʘʧʘ-
ʟʦʥʘʭ). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʥʘ 
ʦʩʥʦʚʝ ʪʨʘʝʢʪʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʪʘʢʪʠʯʝʩʢʠʭ 
ʧʨʠʝʤʦʚ ʧʨʠʤʝʥʝʥʠʷ, ʢʘʢ ʥʦʩʠʪʝʣʝʡ, ʪʘʢ ʠ ʩʘʤʦʛʦ ʋʈʆ. ʊ.ʦ. ʚʦʟʤʦʞʥʘ 
ʣʠʰʴ ʫʩʣʦʚʥʘʷ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʫʛʨʦʟ ʦʪ ʩʦʧʨʦʚʦʞʜʘʝʤʦʡ ʮʝʣʠ, ʘ ʥʝ ʧʦʣʥʦ-
ʮʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 
ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʮʝʣʝʡ. ʊʘʢ, ʚ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʩʧʝʮʪʝʭʥʠ-
ʢʝ ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʣʷ ʮʝʣʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʦʚʤʝʩʪ-
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ʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʦʟʥʘʚʘʥʠʷ ʠ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʦ ʪʨʘʝʢʪʦʨʥʦʤʫ ʧʨʠʟʥʘʢʫ.  

ʊʘʙʣʠʮʘ 1  

ɻʘʙʘʨʠʪʳ ʠ ʪʨʘʝʢʪʦʨʥʳʝ ʧʨʠʟʥʘʢʠ ʥʝʢʦʪʦʨʳʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʮʝʣʝʡ 

ʊʠʧ 

ʩʘʤʦʣʝʪʘ 

ɼʣʠʥʘ, 
ʤ 

ʈʘʟʤʘʭ 
ʢʨʳʣʘ, 

ʤ 

ʄʘʢʩʠʤʘʣʴ- 

ʥʘʷ ʩʢʦ-
ʨʦʩʪʴ: 

ʥʘ ʚʳʩʦʪʝ/ 

ʫ ʟʝʤʣʠ 

ʇʦʪʦ- 

ʣʦʢ, 

ʢʤ 

ʄʠʥʠʤʘʣʴʥʘʷ 
ʚrʩʦʪʘ, ʤ 

ʄʘʢʩʠ-
ʤʘʣʴʥʘʷ 
ʧʝʨʝʛʨʫʟʢʘ, 

ʝʜ. 

ɺ-52ʅ 48 56,4 1050/ 

675 

15 150-300 2,5 

ɺ-1ɺ 44,8 41,67 1500/ 

- 

16 60-150 2,5 

ɺ-2ɸ 21,03 52,43 1000/ 

765 

15,2 60-150 2,7-3,7 

F-22A 19,55 13,1 2350/ 

1400 

19 50 9 

EF-2000 15,96 10,85 2200/ 

1300 

18 50 9 

ʈʘʬʘʣʴ ʄ 15,3 10,9 1900/ 

1390 

18 50 9 

F-35ɸ 15,47 10,7 2000/ 

1300 

16 50 9 

ʄʠʨʘʞ 
2000 

14,36 9,13 2350/ 

1400 

18 50 8 

F-18A 17,1 11,4 1900/ 

1300 

15,2 50 8 

ʈ-3ɺ 35,61 30,37 780 20 50 2,5 

ɹʃɸ MQ-9 10,97 20,12 405 13,7 - - 

ʉʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʦ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʧʦ 
ʩʠʛʥʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ - ʘʤʧʣʠʪʫʜʥʳʤ, ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʤ, ʩʧʝʢʪʨʘʣʴʥʳʤ, 
ʬʣʫʢʪʫʘʮʠʦʥʥʳʤ, çʨʘʜʠʘʣʴʥʦ-ʧʨʦʪʷʞʝʥʥʳʤè ʠ ʧʨ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʘʧʧʘ-
ʨʘʪʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʙʦʣʝʝ ʪʦʥʢʦʛʦ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʵʭʦ-ʩʠʛʥʘʣʘ ʚ 
ʧʨʠʝʤʥʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʩʠʥʪʝʟʘ ʠ ʠʟʣʫ-
ʯʝʥʠʷ "ʠʥʬʦʨʤʘʮʠʦʥʥʦʝʤʢʠʭ" ʟʦʥʜʠʨʫʶʱʠʭ ʠʤʧʫʣʴʩʦʚ, ʢʘʢ ʰʠʨʦʢʦʧʦ-
ʣʦʩʥʳʭ, ʪʘʢ ʠ ʫʟʢʦʧʦʣʦʩʥʳʭ. 
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ʆʩʥʦʚʥʳʤ ʫʟʢʦʧʦʣʦʩʥʳʤ ʩʠʛʥʘʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʝʪʩʷ ʘʤʧʣʠʪʫʜ-
ʥʳʡ ʧʨʠʟʥʘʢ, ʢʦʪʦʨʳʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʕʇʈ 
ʮʝʣʠ. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʜʦʚʦʣʴʥʦ ʧʨʦʙʣʝʤʘʪʠʯʥʦ: 
ʟʘʚʠʩʠʤʦʩʪʴ ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʘ ʦʪ ʜʘʣʴʥʦʩʪʠ, ʨʘʢʫʨʩʘ ʮʝʣʠ, ʫʩʣʦʚʠʡ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (ʩʤ. 
ʪʘʙʣʠʮʫ 2). ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 2,  ʜʘʞʝ ʜʣʷ ʦʜʥʦʛʦ ʫʩʣʦʚʥʦʛʦ ʨʘʢʫʨʩʘ 
ʨʘʟʙʨʦʩ ʚʝʣʠʯʠʥʳ ʕʇʈ ʧʨʠʚʦʜʠʪ ʢ ʬʣʫʢʪʫʘʮʠʠ ʦʪʨʘʞʝʥʥʦʛʦ ʦʪ ʮʝʣʠ ʩʠʛ-
ʥʘʣʘ ʥʘ ʚʝʣʠʯʠʥʫ ʦʪ 0,75 ʜʦ 3 ʜɹ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ, ʕʇʈ ʮʝʣʠ, ʢʘʢ ʠ 
ʪʨʘʝʢʪʦʨʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʥʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʨʠʟʥʘʢʦʤ ʦʜʥʦʟʥʘʯʥʦʡ ʠʜʝʥ-
ʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʘ.  

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʦʟʜʫʰʥʳʭ ʮʝʣʝʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʩʠʛʥʘʣʦʚ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ 
ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʟʢʦʧʦʣʦʩʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ. ɺ [3] ʧʨʠ-
ʚʝʜʝʥʳ ʜʘʥʥʳʝ, ʯʪʦ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʠ ʫʟ-
ʢʦʧʦʣʦʩʥʳʭ  (ʕʇʈ ʮʝʣʠ ʠ ʧʦʣʷʨʠʟʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʩʩʝʠʚʘʥʠʷ) ʩʠʛʥʘʣʴ-
ʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʪʨʘʝʢʪʦʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝ-
ʯʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʪʠʧʘ ʮʝʣʠ ʧʨʠ ʦʪʥʦʰʝʥʠʠ 
ʩʠʛʥʘʣ/ʰʫʤ 20 ʜɹ. ʆʜʥʘʢʦ, ʜʘʞʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʵʪʘ ʚʝʣʠʯʠʥʘ ʩʫʱʝʩʪ-
ʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʦʚ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʪʘʣʦʥʘʭ ʢʣʘʩʩʦʚ 
ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ ʮʝʣʝʡ ʠ ʠʭ (ʵʪʘʣʦʥʦʚ) ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʧʦʣʥʦʮʝʥʥʦʝ ʰʠʨʦʢʦʧʦʣʦʩʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʧʨʠ 
ʚʳʩʦʢʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʩʠʛʥʘʣ/ʰʫʤ ʥʘ ʚʭʦʜʝ ʧʨʠʝʤʥʠʢʘ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ 
ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʧʦʣʥʦʪʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʪʘʣʦʥʘʭ ʮʝʣʝʡ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʈʃʉ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʠʛʥʘʣʴʥʳʝ ʧʨʠ-
ʟʥʘʢʠ: ʚʝʣʠʯʠʥʘ ʕʇʈ ʠ (ʠʣʠ) ʥʘʣʠʯʠʝ ʚʪʦʨʠʯʥʦʡ ʤʦʜʫʣʷʮʠʠ ʚ ʩʧʝʢʪʨʝ ʦʪ-
ʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ, ʢʦʪʦʨʳʝ ʜʦʧʦʣʥʷʶʪ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʣʫʯʝʥʥʫʶ ʥʘ ʦʩ-
ʥʦʚʝ ʪʨʘʝʢʪʦʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʮʝʣʠ. ʅʘʧʨʠʤʝʨ, ʈʃʉ çɻʘʤʤʘ-ʉ1è ʦʩʫʱʝʩʪʚ-
ʣʷʝʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʜʦ 8 ʢʣʘʩʩʦʚ ʮʝʣʝʡ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʠʛʥʘʣʴʥʳʭ ʠ 
ʪʨʘʝʢʪʦʨʥʳʭ ʧʨʠʟʥʘʢʦʚ [4], ʘ ʈʃʉ ASR-23SS ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʦʟʥʘ-
ʚʘʪʴ ʮʝʣʠ ʧʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʤ ʜʘʣʴʥʦʩʪʥʳʤ ʧʦʨʪʨʝʪʘʤ. 

ʊʘʙʣʠʮʘ 2  

ɸʧʨʠʦʨʥʳʝ ʘʤʧʣʠʪʫʜʥʳʝ ʩʠʛʥʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʮʝʣʝʡ.  

ʕʇʈ ʥʝʢʦʪʦʨʳʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʮʝʣʝʡ 

ʂʣʘʩʩ ʉɺʅ ʈʘʢʫʨʩ, 

 ʛʨʘʜ 

ɿʥʘʯʝʥʠʷ ʕʇʈ, ʤ 

ɚ =3 ʩʤ ɚ =10 ʩʤ ɚ =40 ʩʤ 

ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʘʚʠʘʮʠʷ/ 
ʉʪʝʣc 

Ñ45 (ʥʦʩ) 

Ñ45 (ʙʦʨʪ) 

Ñ45 (ʭʚʦʩʪ) 

70/0,3é3 

80/1é30 

120/0,5é10 

75/0,3é10 

70/1é30 

120/0,5é10 

60/0,5é10 

60/1é40 

90/0,5é20 

ʊʘʢʪʠʯʝʩʢʘʷ ʘʚʠʘʮʠʷ/ʉʪʝʣc Ñ45 (ʥʦʩ) 

Ñ45 (ʙʦʨʪ) 

Ñ45 (ʭʚʦʩʪ) 

4/0,1é0,5 

5/0,5é0,7 

5/0,2é0,4 

4/0,1é0,5 

6/0,5é0,7 

5/0,2é0,1 

6/0,2é0,7 

9/0,5é0,7 

8/0,2é0,4 

ɸʨʤʝʡʩʢʘʷ ʘʚʠʘʮʠʷ Ñ45 (ʥʦʩ) 5é13 6é13 7é12 
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Ñ45 (ʙʦʨʪ) 

Ñ45 (ʭʚʦʩʪ) 

9é30 

3é10 

10é30 

6é10 

10é12 

7é10 

ɸʚʠʘʮʠʷ ɺʄʉ Ñ45 (ʥʦʩ) 

Ñ45 (ʙʦʨʪ) 

Ñ45 (ʭʚʦʩʪ) 

4é9 

6é16 

4é5 

4é12 

6é23 

6é13 

6é7 

9é14 

5é7 

ɺʦʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ  

ʩʘʤʦʣʝʪʳ 

Ñ45 (ʥʦʩ) 

Ñ45 (ʙʦʨʪ) 

Ñ45 (ʭʚʦʩʪ) 

90é250 

100é350 

80é200 

90é300 

100é350 

80é250 

100é400 

150é400 

80é350 

ʉʘʤʦʣʝʪ ɼʈʃʆ ʠ ʋ 

ɽ-3ʉ/ɽ-2ʉ 

Ñ45 (ʥʦʩ) 

Ñ45 (ʙʦʨʪ) 

Ñ45 (ʭʚʦʩʪ) 

50/18 

80/35 

100/15 

50/20 

70/35 

80/15 

50/20 

70/40 

70/15 

ɹʃɸ Ñ45 (ʥʦʩ) 

Ñ45 (ʙʦʨʪ) 

Ñ45 (ʭʚʦʩʪ) 

0,05 

0,3 

0,15 

0,04 

0,4 

0,2 

0,2 

0,5 

0,3 

 

 ɺ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʦʮʝʩʩ ʦʧʦʟʥʘʚʘʥʠʷ ʥʝ 
ʩʚʷʟʳʚʘʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦ ʪʦʣʴʢʦ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʠʛʥʘʣʦʚ ʚʪʦʨʠʯʥʦʛʦ ʨʘʜʠʦ-
ʣʦʢʘʪʦʨʘ (ɺʈʃ) ʚ ʨʝʞʠʤʝ ʦʙʱʝʛʦ ʦʧʦʟʥʘʚʘʥʠʷ. ʇʨʦʮʝʩʩ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 
ʥʝʩʢʦʣʴʢʦ ʰʠʨʝ: ʜʣʷ ʮʝʣʝʡ ʢʦʦʧʝʨʘʪʠʚʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ (ʚ ʪ.ʯ. ʜʦʧʦʣʥʠʪʝʣʴʥʦ) ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʪʘʢ ʠ  
ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʦʧʦʟʥʘʚʘʥʠʝ ʠʣʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʥʝʢʦʦʧʝʨʘʪʠʚʥʦʡ ʢʣʘʩ-
ʩʠʬʠʢʘʮʠʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ. ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ 
ʧʝʨʩʧʝʢʪʠʚʥʳʭ, ʚ ʪ. ʯ. ʠ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʦʧʦʟʥʘʚʘʥʠʷ. 

 

ʅʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʦʧʦʟʥʘʚʘʥʠʷ. ʇʨʦʙʣʝʤʳ ʨʘʜʠʦʣʦʢʘ-
ʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʘʢʪʠʚʥʳʤ ʦʪʚʝʪʦʤ ʜʘʚʥʦ ʠʟʫʯʝʥʳ. ʇʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 
ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 2 ʛʨʫʧʧʳ:  

ï ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʘʯʝʩʪʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʦʪ-
ʚʝʪʯʠʢʘ (ʢʘʯʝʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʘʥʘʣʦʚ ʟʘʧʨʦʩʯʠʢʘ ʠ 
ʦʪʚʝʪʯʠʢʘ, ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʨ.); 

- ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʦʜʥʦʢʘʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙ-
ʩʣʫʞʠʚʘʥʠʷ ʩ ʦʪʢʘʟʘʤʠ (ʙʝʟ ʧʦʩʪʘʥʦʚʢʠ ʚ ʦʯʝʨʝʜʴ), ʪ.ʝ. ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥ-
ʥʳʝ ʩ ʚʥʫʪʨʠʩʠʩʪʝʤʥʦʡ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʴʶ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʡ ʩʠʩʪʝʤ ʚʪʦʨʠʯʥʦʡ ʨʘʜʠʦʣʦʢʘ-
ʮʠʠ, ʚʥʠʤʘʥʠʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʦʩʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʧʨʦʙʣʝʤʳ ʠʤʝʥʥʦ 
2-ʡ ʛʨʫʧʧʳ, ʪ.ʢ. ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʢʘʯʝʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʘʥʘʣʦʚ 
ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʦ ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʜʠʘʧʘ-
ʟʦʥʫ ʯʘʩʪʦʪ, ʧʦ ʚʝʣʠʯʠʥʘʤ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʠʩʢʘʞʝʥʠʡ, ʛʘʙʘʨʠʪʘʤ ʘʥ-
ʪʝʥʥ ʠ ʧʨʦʯʠʤ ʬʘʢʪʦʨʘʤ. ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʷʤʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʢʘ-
ʯʝʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʢʘʥʘʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʚʝʜʝʥʠʝ ʫʨʦʚʥʷ ʫʛʣʦʚʦʡ 
ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʫʨʦʚʥʶ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʩʥʦʚʥʦʡ 
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ʈʃʉ, ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʠʟʜʝʣʠʡ ʩʧʝʮʪʝʭʥʠʢʠ (ʥʦʩʠʪʝʣʝʡ) ʥʝ-
ʚʦʟʤʦʞʥʦ. ɺ ʨʘʤʢʘʭ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʦʧʦʟʥʘʚʘʥʠʷ ʨʝʯʴ ʤʦʞʝʪ ʠʜʪʠ 
ʪʦʣʴʢʦ ʦ ʨʘʟʫʤʥʳʭ ʢʦʤʧʨʦʤʠʩʩʘʭ, ʥʘʧʨʠʤʝʨ, ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʟʘʧʨʦʩʯʠʢʝ 
ʤʦʥʦʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʧʨʠʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʞʠʤʘ "ʢʣʘʧʘʥ" ʠ 
ʧʨ. ʉʫʱʝʩʪʚʫʶʪ ʙʦʣʝʝ ʥʝʦʨʜʠʥʘʨʥʳʝ ʚʘʨʠʘʥʪʳ, ʥʘʧʨʠʤʝʨ, ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 
ʩʝʣʝʢʮʠʷ ʟʘʧʨʦʩʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʦʪʚʝʪʯʠʢʝ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʧʨʘʚ-
ʣʝʥʠʠ ʧʨʠʭʦʜʘ ʠʟʣʫʯʝʥʠʷ ɸʈʃʉ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʚ [5], ʠ ʜʨʫʛʠʝ. ʆʜʥʘʢʦ 
ʚʥʝʜʨʝʥʠʝ ʠʭ ʩʦʚʤʝʩʪʥʦ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʉɻʆ ʠʤʝʝʪ 
ʩʣʘʙʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʙʦʨʴʙʳ ʩ ʚʥʫʪʨʠʩʠʩʪʝʤʥʳʤʠ ʧʦʤʝʭʘʤʠ, ʪʨʝʙʫʝʪʩʷ ʦʙʱʘʷ 
ʛʣʫʙʦʢʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʠʣʠ ʚʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʞʠʤʦʚ (ʩ 
ʚʦʟʤʦʞʥʦʩʪʴʶ çʦʙʨʘʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠè ʚʝʨʩʠʡ ʩʠʩʪʝʤ), ʥʘʧʨʠʤʝʨ,  ʚʚʝ-
ʜʝʥʠʝ ʨʝʞʠʤʘ ʘʜʨʝʩʥʦʛʦ ʟʘʧʨʦʩʘ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʨʝʞʠʤʦʤ S ʚ ATC RBS), 
ʢʦʛʝʨʝʥʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ʦʧʦʟʥʘʚʘʥʠʷ [6] ʠ ʧʨ.  

ɺ ʫʩʣʦʚʠʷʭ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʩʠ-
ʪʫʘʮʠʷ ʤʦʞʝʪ ʩʪʘʪʴ ʢʨʠʪʠʯʝʩʢʦʡ, ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʦʪʢʘʟʘ ʦʙʩʣʫʞʠʚʘʥʠʷ 
ʦʪʚʝʪʯʠʢʦʤ ʟʘʧʨʦʩʦʚ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʢʘʢ ʚ ʈʌ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʩʠʩʪʝʤʳ 
(ʧʦʜʩʠʩʪʝʤʳ) ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʦʧʦʟʥʘʚʘʥʠʷ (ʉʈʃʆ) ʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝ-
ʯʠʪʴ ʪʨʝʙʫʝʤʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʠʥʘʜʣʝʞ-
ʥʦʩʪʠ "ʩʚʦʠʭ" ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʈʕʇ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩ-
ʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʚ ʚʦʝʥʥʦʝ ʚʨʝʤʷ [7], [8]. ɺ ʜʦʧʦʣʥʝ-
ʥʠʠ ʢ ʵʪʦʤʫ, ʧʨʠ ʦʙʱʝʤ ʦʧʦʟʥʘʚʘʥʠʠ ʦʙʲʝʢʪʳ, ʥʝ ʥʘʜʝʣʝʥʥʳʝ ʧʨʠʟʥʘʢʦʤ 
"ʩʚʦʡ", ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʦʞʜʝʩʪʚʣʷʶʪʩʷ ʢʘʢ "ʯʫʞʦʡ", ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 
ʢ ʪʨʘʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʣʫʙʦʢʦʡ ʤʦʜʝʨ-
ʥʠʟʘʮʠʠ ʉɻʆ [9], ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʩʢʨʳʪʥʦʩʪʴ ʠ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʙʦ-
ʪʳ ʉɻʆ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʶʱʠʝ ʝʸ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʩʣʝʜʫʶʱʠʝ: 

- ʧʨʠʤʝʥʝʥʠʝ ʦʨʪʦʛʦʥʘʣʴʥʳʭ (ʢʚʘʟʠʦʨʪʦʛʦʥʘʣʴʥʳʭ) ʟʘʧʨʦʩʥʳʭ ʩʠʛʥʘ-
ʣʦʚ; 

- ʤʥʦʛʦʢʘʥʘʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʛʥʘʣʦʚ ʚ ʦʪʚʝʪʯʠʢʝ; 

- ʫʤʝʥʴʰʝʥʠʝ ʦʙʱʝʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʠʛʥʘʣʘ ʦʧʦʟʥʘʚʘʥʠʷ; 

- ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʟʘʧʨʦʩʘ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʭʨʘʥʷʶʪ ʘʩʠʥʭʨʦʥʥʳʡ ʧʨʠʥʮʠʧ ʦʙʤʝʥʘ 
ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʧʨʠʟʚʘʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʫʚʝʣʠʯʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦ-
ʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ.  

ɺ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣʘʭ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ʅɸʊʆ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ 
ʦʧʦʟʥʘʚʘʥʠʷ Mk12 (MARK-XII) [10]. ɺ ʧʝʨʠʦʜ 1979é1991 ʛʛ. ʨʫʢʦʚʦʜʩʪʚʦ 
ʩʪʨʘʥ ʅɸʊʆ ʧʨʦʚʦʜʠʣʦ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʡ ʩʠʩʪʝʤʳ Mk15 (NIS- 
NATO Identification System). ʈʘʙʦʪʳ ʥʝ ʙʳʣʠ ʟʘʚʝʨʰʝʥʳ, ʥʦ ʤʦʛʫʪ ʩʪʘʪʴ 
ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʙʫʜʫʱʝʤ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪ ʧʦ NIS 
ʜʦʣʞʥʘ ʙʳʣʘ ʩʪʘʪʴ: 

- ʚʳʩʦʢʘʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ ʠ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ 
ʩʠʩʪʝʤʳ, 
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- ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʥʳʭ ʠ ʦʪʚʝʪʥʳʭ 
ʩʠʛʥʘʣʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʨʠʘʥʪ ʜʘʣʴʥʝʡʰʝʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩ-
ʪʝʤʳ Mk12 ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʥʦʚʦʛʦ ʨʝʞʠʤʘ ç5è. ɽʛʦ ʛʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 
ʜʦʣʞʥʘ ʙʳʣʘ ʷʚʣʷʪʴʩʷ ʥʠʟʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʩʢʨʳʪʠʷ ʠʟʣʫʯʝʥʠʷ: ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʭ ʩʠʛʥʘʣʦʚ ʩ ʫʤʝʨʝʥʥʦ ʨʘʩʰʠʨʝʥʥʳʤ ʩʧʝʢʪʨʦʤ, ʠ 
ʚʩʷ ʧʝʨʝʜʘʚʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʟʘʢʨʳʚʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʦʛʦ ʘʣʛʦ-
ʨʠʪʤʘ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʰʠʬʨʦʚʘʥʠʷ. ʊʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʦ-
ʚʘʪʴ ʨʝʞʠʤ çSè ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʩʠʩʪʝʤʦʡ ʋɺɼ ɸʊʉ RBS. 

ɺ ʉʐɸ ʠ ʩʪʨʘʥʘʭ ʅɸʊʆ ʘʢʪʠʚʥʦ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-
ʥʠʶ ʠ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʩʠʩʪʝʤ ʠ ʩʨʝʜʩʪʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʧʦʣʝ ʙʦʷ. ʕʪʠ 
ʅʀʆʂʈ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦ 2-ʤ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ [11]: 

1) ʉʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 
ʦʧʦʟʥʘʚʘʥʠʷ ʙʦʝʚʦʡ ʪʝʭʥʠʢʠ ʠ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʥʦ-
ʦʪʚʝʪʥʦʛʦ ʧʨʠʥʮʠʧʘ. 

ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʩʪʳʤʠ ʠ ʥʘʜʝʞʥʳʤʠ ʠ ʦʙʝʩʧʝʯʠ-
ʚʘʪʴ ʦʧʦʟʥʘʚʘʥʠʝ ʥʘ ʧʦʣʝ ʙʦʷ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʘʚʠʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʝ 
ʩʫʭʦʧʫʪʥʳʭ ʚʦʡʩʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʡʦʥʝ ʮʝʣʠ. ʊʘʢ ʚ ʉʐɸ ʧʨʦʚʦʜʷʪʩʷ ʨʘ-
ʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ RBCI (Radiobased Combat Iden-
tification,  ʨʘʜʠʦʩʠʩʪʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʧʦʣʝ ʙʦʷ), ʠʩʧʦʣʴʟʫʶʱʝʡ ʜʣʷ 
ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʰʪʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʋʂɺ ʩʚʷʟʠ, ʩʦʧʨʷʞʝʥʥʳʝ ʧʦʩʨʝʜʩʪʚʦʤ 
ʧʦʨʪʘʪʠʚʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʩ ʣʘʟʝʨʥʳʤʠ ʜʘʣʴʥʦʤʝʨʘʤʠ ʠ ʧʨʠʝʤʥʠʢʘʤʠ 
ʂʈʅʉ çNAVSTARè. 

 ʆʜʥʦʡ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʚʤʝʩʪʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʩʪʨʘʥ ʅɸʊʆ ʩʪʘʣʘ 
ʩʠʩʪʝʤʘ ʦʧʦʟʥʘʚʘʥʠʷ ʥʘ ʧʦʣʝ ʙʦʷ  BCIS (Battlefield Combat Identification 
System). ʉʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʤʤ ʜʠʘʧʘʟʦʥ ʜʣʠʥ ʚʦʣʥ (33-40 ɻɻʮ), ʧʨʠʯʝʤ 
ʩʠʛʥʘʣ ʧʨʦʤʦʜʫʣʠʨʦʚʘʥ ʧʦ ʯʘʩʪʦʪʝ, ʯʪʦ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʜʘʚʣʝʥʠʷ 
ʩʨʝʜʩʪʚʘʤʠ ʈʕɹ. 

2) ʉʦʟʜʘʥʠʝ ɸʉʋ ʪʘʢʪʠʯʝʩʢʦʛʦ ʟʚʝʥʘ ʥʘ ʦʩʥʦʚʝ ʢʦʦʨʜʠʥʘʪʥʦ-ʩʚʷʟʥʦʡ 
ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʝʨʝʤʝʱʝʥʠʝʤ ʩʚʦʠʭ ʩʠʣ ʚ ʤʘʩʰʪʘ-
ʙʝ ʚʨʝʤʝʥʠ, ʙʣʠʟʢʦʤ ʢ ʨʝʘʣʴʥʦʤʫ. 

ɼʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʩ ʉɻʆ. ʊʘʢ ʚ [12] ʧʨʝʜ-
ʣʘʛʘʝʪʩʷ ʦʙʣʠʢ ʘʚʠʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ ʦʧʦʟʥʘʚʘʥʠʷ ʥʘ ʧʦʣʝ 
ʙʦʷ (ʜʘʣʝʝ - ʧʦʜʩʠʩʪʝʤʘ). ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 
ʦʧʦʟʥʘʚʘʥʠʷ  ʚ ʧʦʜʩʠʩʪʝʤʝ ʷʚʣʷʶʪʩʷ: 

- ʦʙʱʠʡ ʠ (ʠʣʠ) ʘʜʨʝʩʥʳʡ (ʩʝʣʝʢʪʠʚʥʳʡ) ʟʘʧʨʦʩ-ʦʪʚʝʪ; 

- ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʢʦʦʨʜʠʥʘʪʥʦ-ʩʚʷʟʥʳʤ ʤʝʪʦʜʦʤ ʦ ʚʟʘʠʤʥʦʤ 
ʨʘʩʧʦʣʦʞʝʥʠʠ ʠ ʭʘʨʘʢʪʝʨʝ ʜʝʡʩʪʚʠʷ çʩʚʦʠʭè ʚʦʡʩʢ; 

- ʠʟʚʣʝʯʝʥʠʝ ʠ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ ʦʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʙʥʘ-
ʨʫʞʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠʟ ʠʥʳʭ ʙʦʨʪʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʜʘʪʯʠʢʦʚ, ʚ ʪ.ʯ. ʠ 
ʧʘʩʩʠʚʥʳʭ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʚʦʧʣʦʱʘʝʪ ʚ ʩʝʙʝ ʧʨʠʥʮʠʧʳ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʦʙʱʝʛʦ ʦʧʦʟʥʘʚʘʥʠʷ ʠ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʩʫ-
ʱʝʩʪʚʫʶʱʠʭ ʉɻʆ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩʥʦʝ ʦʧʦʟʥʘʚʘʥʠʝ, ʥʘʨʷʜʫ ʩ ʧʦ-
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ʚʳʰʝʥʠʝʤ ʩʠʪʫʘʮʠʦʥʥʦʡ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ (ʦʧʦʟʥʘʚʘʥʠʝʤ ʢʦʦʨʜʠʥʘʪʥʦ-
ʩʚʷʟʥʳʤ ʤʝʪʦʜʦʤ), ʩʪʦʠʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ 
ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʧʦʟʥʘʚʘʥʠʷ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʦʧʦʟʥʘʚʘʥʠʝ. ʇʨʦʮʝʩʩ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʩʢʦʣʴ-
ʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʙ ʦʜʥʦʤ ʦʙʲʝʢʪʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʦʣʦʢʘʮʠ-
ʦʥʥʳʭ, ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨ. ʜʘʪʯʠʢʦʚ, ʚ ʮʝʣʷʭ ʦʧʦʟʥʘʚʘʥʠʷ ʧʨʠʥʷʪʦ ʥʘ-
ʟʳʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʤ ʦʧʦʟʥʘʚʘʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʧʨʷʤʦʝ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘ-
ʮʠʠ ʦ ʚʟʘʠʤʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ çʩʚʦʠʭè ʠʣʠ çʯʫʞʠʭè ʚʦʡʩʢ, ʥʘʧʨʠʤʝʨ, ʢʦ-
ʦʨʜʠʥʘʪʥʦ-ʩʚʷʟʥʳʤ ʤʝʪʦʜʦʤ, ʦʯʝʚʠʜʥʦ, ʥʝ ʧʦʜʧʘʜʘʝʪ ʧʦʜ ʜʘʥʥʦʝ ʦʧʨʝʜʝ-
ʣʝʥʠʝ. 

ʇʨʠʚʝʜʝʤ, ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʡ ʧʦʜʩʠʩʪʝʤʝ, ʦʧʠʩʘʥʠʝ 
ʥʝʩʢʦʣʴʢʠʭ ʩʠʩʪʝʤ ʉɻʆ ʠʣʠ ʩʠʩʪʝʤ ʦʧʦʟʥʘʚʘʥʠʷ ʥʘ ʧʦʣʝ ʙʦʷ, ʚ ʢʦʪʦʨʳʭ 
ʟʘʣʦʞʝʥʳ ʠʜʝʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʧʦʟʥʘʚʘʥʠʷ. 

ɺ [8] ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʥʝʜʦʩʪʘʪʢʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ 
ʦʙʩʪʘʥʦʚʢʠ ʠ  ʦʧʦʟʥʘʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʧʦʣʥʠʪʴ ʠʭ (ʦʙʲʝʜʠʥʠʪʴ) ʙʦʝ-
ʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ çʩʚʦʠʭè ʠ çʯʫʞʠʭè ʦʙʲʝʢʪʦʚ. ʇʨʠ ʵʪʦʤ ʵʪʠ 2 ʟʘʜʘʯʠ 
ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ: 

1) ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ çʩʚʦʠʭè ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʳ 
ʩʚʷʟʠ ʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʫʶ ʉɻʆ; 

2) ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ çʯʫʞʠʭè - ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨ-
ʤʘʮʠʠ ʦʪ ʘʢʪʠʚʥʳʭ ʠ ʧʘʩʩʠʚʥʳʭ ʈʃʉ, ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ, ʨʘʜʠʦ-
ʪʝʭʥʠʯʝʩʢʘʷ ʨʘʟʚʝʜʢʘ (ʈʊʈ) ʠ ʧʨ. ʩ ʬʫʥʢʮʠʝʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ 
ʨʘʩʧʦʟʥʘʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʣʘʩʩ, ʥʦ ʠ ʪʠʧ ʮʝʣʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ [13], ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʦʧʦʟʥʘʚʘ-
ʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʧʦʟʥʘʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤ-
ʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ,  
[14], [15], [16], [17] ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʧʦʟʥʘʚʘʥʠʷ ʥʘ 
ʦʩʥʦʚʝ ʩʣʝʜʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ (ʀʂ): ʀʂ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʡ 
ʨʘʟʚʝʜʢʠ, ʀʂ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʀʂ ʪʘʢʪʠʯʝʩʢʦʛʦ ʦʧʦʟʥʘ-
ʚʘʥʠʷ, ʀʂ ʦʪʚʝʪʯʠʢʘ, ʀʂ ʉʈʃʆ ʠ ʜʨ. ʇʨʠʯʝʤ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ 
ʩʠʩʪʝʤ ʉʈʃʆ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʢʘʢʦʡ ʣʠʙʦ ʛʨʫʧʧʝ 
"ʩʚʦʡ"-"ʯʫʞʦʡ" ʚʳʥʦʩʠʪʩʷ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʚʝ-
ʨʦʷʪʥʦʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʠʧʦʪʝʟ. ʀʜʝʠ ʠ ʤʝʪʦʜʠʢʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʦʧʦʟʥʘʚʘʥʠʷ ʪʘʢʞʝ ʠʟʣʘʛʘʶʪʩʷ ʚ [7], [18], [19]. 

ʉʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʦʧʦʟʥʘʚʘʥʠʷ ʥʝ ʠʩʢʣʶʯʘ-
ʝʪ, ʘ ʩʢʦʨʝʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ 
ʩʨʝʜʩʪʚ ʛʦʩʦʧʦʟʥʘʚʘʥʠʷ ʢʘʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʭ 
ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥ-
ʥʳʭ ʦʙʲʝʢʪʦʚ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʘ ʦʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʣʛʦʨʠʪʤʘ 
ʧʨʦʮʝʩʩʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʧʦʟʥʘʚʘʥʠʷ.  
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ʉʠʩʪʝʤr  ʧʨ̫ʤʦʛʦ 

ʦʧʦʟʥʘʚʘʥʠ̫

ʉʠʩʪʝʤr  ʢʦʩʚʝʥʥʦʛʦ 

ʦʧʦʟʥʘʚʘʥʠ̫

 

ʈʠʩ. 1 

ɹʘʥʢ ʦʙʨʘʟʦʚ  ʮʝʣʝʡ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪ ʪʦʣʴʢʦ ʪʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ 
ʥʝʦʙʭʦʜʠʤʳ ʙʣʦʢʫ ʦʙʲʝʜʠʥʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʜʦʩ-
ʪʫʧʥʳʭ ʀʂ. ʅʘʧʨʠʤʝʨ, ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʩʣʝʜʫʶʱʫʶ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠʥ-
ʬʦʨʤʘʮʠʶ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʀʂ: 

- ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʘʣʦʥʦʚ ʮʝʣʝʡ, ʚ ʪ.ʯ. ʜʣʷ ʭʘʨʘʢʪʝʨʥʳʭ 
ʤʘʥʝʚʨʦʚ; 

- ʪʨʘʝʢʪʦʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʘʣʦʥʦʚ ʮʝʣʝʡ; 

- ʕʇʈ ʵʪʘʣʦʥʦʚ ʮʝʣʝʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ, ʧʦʣʷʨʠʟʘʮʠʠ, ʨʘʢʫʨ-
ʩʘ ʠ ʫʩʣʦʚʠʡ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ. 

ʉʪʦʠʪ ʚʳʜʝʣʠʪʴ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʠʥʮʠʧʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʧʦʟʥʘ-
ʚʘʥʠʷ: ʩʦʚʦʢʫʧʥʦʩʪʴ ʀʂ ʧʨʠʟʚʘʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʟʙʳʪʦʯʥʦʩʪʴ ʢʦʣʠʯʝʩʪ-
ʚʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʚʳʰʘʝʪ ʚʝʨʦ-
ʷʪʥʦʩʪʴ ʧʨʠʥʪ̫ʠʷ ʚʝʨʥʦʛʦ ʨʝʰʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʜʚʦʜʷ ʠʪʦʛ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʩʠʩʪʝʤʘʤ ʦʧʦʟʥʘʚʘʥʠʷ, 
ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

1) ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʠʟʚʘʥʳ ʧʦʤʦʯʴ 
ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʮʝʣʴ ʩ ʫʩʣʦʚʥʳʤ ʧʨʠʟʥʘʢʦʤ çʯʫʞʦʡè, ʧʦʣʫʯʝʥʥʳʤ ʧʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʦʧʦʟʥʘʚʘʥʠʷ ʩ ʘʢʪʠʚʥʳʤ ʦʪʚʝʪʦʤ; 

2) ʥʠʟʢʘʷ ʬʘʢʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʠʚʥʦ ʦʙʫ-
ʩʣʦʚʣʝʥʘ ʤʘʣʳʤ ʦʙʲʝʤʦʤ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʪʘʣʦʥʘʭ ʢʣʘʩʩʦʚ 
ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʝʸ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʢʪʫ-
ʘʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳ ʢʦʤʧʣʝʢʩʳ ʤʝʨ ʧʦ ʩʙʦʨʫ ʠ ʦʙʤʝʥʫ ʠʥʬʦʨʤʘʮʠʠ. ʂ 
ʪʦʤʫ ʞʝ ʚʦʟʤʦʞʥʘ ʜʠʩʢʨʝʜʠʪʘʮʠʷ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʪʠʚʥʠʢʦʤ (ʢʘʢ ʩ 
ʧʦʤʦʱʴʶ ʠʤʠʪʘʮʠʠ ʯʫʞʠʭ ʦʙʨʘʟʦʚ, ʪʘʢ ʠ ʤʘʩʢʠʨʦʚʢʠ ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ); 



52 

 

3) ʧʨʝʠʤʫʱʝʩʪʚʦ çʯʝʪʢʦʡè ʥʘʜ çʥʝʯʝʪʢʦʡè (ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʥʷʪʠʷ ʧʦ 
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ɺʈʃ (ʚʪʦʨʠʯʥʦʛʦ ʨʘʜʠʦʣʦʢʘʪʦʨʘ); 

4) ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʚ ʪ.ʯ. ʚ ʮʝʣʷʭ ʢʦʤʧʣʝʢʩ-
ʥʦʛʦ ʦʧʦʟʥʘʚʘʥʠʷ, ʦʩʪʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʤ-
ʧʣʝʢʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʩʣʦʞʥʦʡ ʵʣʝʢʪʨʦ-
ʤʘʛʥʠʪʥʦʡ ʦʙʩʪʘʥʦʚʢʝ; 

5) ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʧʦʟʥʘʚʘʥʠʷ (ʪʦʯʥʝʝ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʨʦ-
ʝʢʪʳ ʩʠʩʪʝʤʳ) ʧʨʠʟʚʘʥʳ ʩʥʠʟʠʪʴ ʩʪʝʧʝʥʴ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩʝ 
ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦʧʦʟʥʘʚʘʥʠʷ, ʥʦ ʥʝ ʩʧʦʩʦʙʥʳ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʝʛʦ; 

6) ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʧʦʟʥʘʚʘʥʠʷ, ʚ ʪ. ʯ. ʧʦ ʧʨʠʯʠʥʝ ʟʘʢʣʘʜʳ-
ʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ, ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʳ ʠ ʦʙʣʘʜʘʶʪ 
ʚʳʩʦʢʠʤʠ ʩʪʦʠʤʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʧʦʟʥʘʚʘ-
ʥʠʷ ʥʝ ʩʧʦʩʦʙʥʳ ʨʝʰʠʪʴ ʚʘʞʥʫʶ ʟʘʜʘʯʫ - ʚʝʨʥʦ ʦʧʦʟʥʘʪʴ ʮʝʣʴ ʩ ʫʩʣʦʚʥʳʤ 
ʧʨʠʟʥʘʢʦʤ "ʯʫʞʦʡ", ʧʨʠʩʚʘʠʚʘʝʤʦʤʫ ʥʘ ʦʩʥʦʚʝ ʦʪʩʫʪʩʪʚʠʷ ʦʪʚʝʪʘ "ʩʚʦʡ" 
ʥʘ ʟʘʧʨʦʩ ʉɻʆ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʫʷʟʚʠʤʦʩʪʠ ʬʘʡʣ-ʩʝʨʚʝʨʥʳʭ ʠ ʢʣʠʝʥʪ-
ʩʝʨʚʝʨʥʳʭ ʉʋɹɼ. ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ ʉʋɹɼ ʥʘʟʚʘʥʥʳʭ 
ʚʠʜʦʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʩʪʝʧʝʥʠ ʨʠʩʢʘ. 
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ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʳ, CVE, ʩʪʝʧʝʥʴ ʨʠʩʢʘ 

 

ɺʦʧʨʦʩ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʩʠʩʪʝʤ (ʀʉ) ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 
ʩʠʩʪʝʤ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʀʉ ʥʘʜʦ ʚʳʙʠʨʘʪʴ ʚʩʝ ʢʦʤʧʦ-
ʥʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʠʨʘʪʴ ʧʨʦ-
ʛʨʘʤʤʥʳʝ ʠ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʫʷʟ-
ʚʠʤʦʩʪʝʡ. 

ɼʘʥʥʳʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʭʨʘʥʷʪʩʷ ʚ ʙʘʟʘʭ 
ʜʘʥʥʳʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʚʳʙʦʨʝ ʉʋɹɼ ʜʣʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʀʉ ʮʝʣʝ-
ʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʷʟʚʠʤʦʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ ʦʜʥʫ ʠʟ ʚʘʞʥʳʭ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ ɹɼ. 

ʇʦ ʩʧʦʩʦʙʫ ʜʦʩʪʫʧʘ ʢ ɹɼ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 
ʪʨʠ ʪʠʧʘ: ʬʘʡʣ-ʩʝʨʚʝʨʥʳʝ, ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʝ, ʚʩʪʨʘʠʚʘʝʤʳʝ (ʩʤ. ʨʠʩ.1). 

ʉʋɹɼ

ʂʣʠʝʥʪ-

ʩʝʨʚʝʨʥʳʝ
ɺʩʪʨʘʠʚʘʝʤʳʝʌʘʡʣ-ʩʝʨʚʝʨʥʳʝ

 
ʈʠʩ. 1 

ɺ ʬʘʡʣ-ʩʝʨʚʝʨʥʳʭ ʉʋɹɼ ʬʘʡʣʳ ʜʘʥʥʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʮʝʥʪʨʘʣʠʟʦ-
ʚʘʥʥʦ ʥʘ ʬʘʡʣ-ʩʝʨʚʝʨʝ. ʗʜʨʦ ʉʋɹɼ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʢʘʞʜʦʤ ʢʣʠʝʥʪʩʢʦʤ 
ʢʦʤʧʴʶʪʝʨʝ. ɼʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ. ʉʠʥ-
ʭʨʦʥʠʟʘʮʠʷ ʯʪʝʥʠʡ ʠ ʦʙʥʦʚʣʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʬʘʡʣʦʚʳʭ 
ʙʣʦʢʠʨʦʚʦʢ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʥʘʛʨʫʟʢʘ 
ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʩʝʨʚʝʨʘ, ʘ ʥʝʜʦʩʪʘʪʢʦʤ ð ʚʳʩʦʢʘʷ ʟʘʛʨʫʟʢʘ ʣʦ-
ʢʘʣʴʥʦʡ ʩʝʪʠ. 
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ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʬʘʡʣ-ʩʝʨʚʝʨʥʳʝ ʉʋɹɼ ʩʯʠʪʘʶʪʩʷ ʫʩʪʘʨʝʚʰʠʤʠ. 
ʆʥʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʨʘʙʦʪʝ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʯʘʱʝ ʚʩʝʛʦ 
ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ MS Access) ʠʣʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʝ-
ʙʦʣʴʰʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. ʇʨʠʤʝʨʳ: Microsoft Access, Paradox, 
dBase. 

ʂʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʝ ʉʋɹɼ ʩʦʩʪʦʷʪ ʠʟ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ (ʢʦʪʦʨʘʷ ʚʭʦʜʠʪ 
ʚ ʩʦʩʪʘʚ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ) ʠ ʩʝʨʚʝʨʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʬʘʡʣ-ʩʝʨʚʝʨʥʳʭ, 
ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʤʘʣʦ 
ʟʘʛʨʫʞʘʶʪ ʩʝʪʴ ʠ ʢʣʠʝʥʪʩʢʠʝ ʤʘʰʠʥʳ. ʉʝʨʚʝʨ ʷʚʣʷʝʪʩʷ ʚʥʝʰʥʝʡ ʧʦ ʦʪʥʦ-
ʰʝʥʠʶ ʢ ʢʣʠʝʥʪʫ ʧʨʦʛʨʘʤʤʦʡ, ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʛʦ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ 
ʜʨʫʛʠʤ. ʅʝʜʦʩʪʘʪʦʢ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʭ ʉʋɹɼ ʚ ʩʘʤʦʤ ʬʘʢʪʝ ʩʫʱʝʩʪʚʦʚʘ-
ʥʠʷ ʩʝʨʚʝʨʘ ʠ ʙʦʣʴʰʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʘʭ, ʧʦʪʨʝʙʣʷʝʤʳʭ ʩʝʨʚʝʨʦʤ. 

ʂʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʝ ʉʋɹɼ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ, ʧʦʵʪʦʤʫ ʦʥʠ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫ-
ʶʪʩʷ ʥʘ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ. ʆʥʠ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʜʭʦ-
ʜʷʪ ʢ ʤʘʩʰʪʘʙʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ ʩ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ 
ʩʝʨʚʝʨʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʙʦʣʴʰʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. ɼʘʞʝ ʚ ʩʣʫʯʘʝ 
ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʥʠʤʠ, ʧʦʪʦʢʠ ʜʘʥʥʳʭ 
ʥʝ ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʛʨʫʞʘʶʪ ʩʝʪʴ. ʇʨʠʤʝʨʳ: Firebird, Interbase, IBM DB2, 
MS SQL Server, Sybase, Oracle, PostgreSQL, MySQL, ʃʀʅʊɽʈ. 

ɺʩʪʨʘʠʚʘʝʤʘʷ ʉʋɹɼ - ʙʠʙʣʠʦʪʝʢʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʫʥʠʬʠʮʠʨʦʚʘʥ-
ʥʳʤ ʦʙʨʘʟʦʤ ʭʨʘʥʠʪʴ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʜʘʥʥʳʭ ʥʘ ʣʦʢʘʣʴʥʦʡ ʤʘʰʠʥʝ. ɼʦʩ-
ʪʫʧ ʢ ʜʘʥʥʳʤ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 
ʟʘʧʨʦʩʦʚ SQL ʠʣʠ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʉʋɹɼ. ɺʩʪʨʘʠʚʘʝʤʳʝ 
ʉʋɹɼ ʙʳʩʪʨʝʝ ʦʙʳʯʥʳʭ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʭ ʠ ʥʝ ʪʨʝʙʫʶʪ ʫʩʪʘʥʦʚʢʠ ʩʝʨʚʝ-
ʨʘ, ʧʦʵʪʦʤʫ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʣʦʢʘʣʴʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, ʨʘʙʦ-
ʪʘʶʱʝʤ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʸʤʘʤʠ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 
ʩʠʩʪʝʤʳ). ʇʨʠʤʝʨʳ: OpenEdge, SQLite, BerkeleyDB, ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ 
Firebird, ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ MySQL, Sav Zigzag, Microsoft SQL Server 
Compact, ʃʀʅʊɽʈ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʫʷʟʚʠʤʦ-
ʩʪʝʡ ʬʘʡʣ-ʩʝʨʚʝʨʥʳʭ ʠ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʭ ʉʋɹɼ. ʉʪʘʥʜʘʨʪʥʳʝ ʥʘʟʚʘʥʠʷ 
ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʫʷʟʚʠʤʦʩʪʝʡ ʭʨʘʥʷʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʩʧʠʩʢʝ CVE 
(Common Vulnerabilities and Exposures). ʉʧʠʩʦʢ CVE ʧʦʷʚʠʣʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʩʦʚʤʝʩʪʥʳʭ ʫʩʠʣʠʡ ʠʟʚʝʩʪʥʳʭ ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʠʥʩʪʠʪʫʪʦʚ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʠ ʪ.ʜ. ɼʘʥʥʳʡ ʨʝʝʩʪʨ ʙʳʣ ʩʦʟʜʘʥ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʙʘʟ ʜʘʥʥʳʭ 
ʫʷʟʚʠʤʦʩʪʝʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʘʢʠʝ ʙʘʟʳ ʜʘʥʥʳʭ. ʅʘʧʨʠ-
ʤʝʨ, ʦʜʥʘ ʠ ʪʘ ʞʝ ʫʷʟʚʠʤʦʩʪʴ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʥʘʟʚʘʥʠʷ ʚ ʙʘʟʘʭ 
ʜʘʥʥʳʭ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʘʢ Internet Scanner ʠ CyberCop Scanner.  

ʉʪʘʥʜʘʨʪʥʳʝ ʥʘʟʚʘʥʠʷ CVE ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʙʦʨʘ ʠʥʬʦʨʤʘ-
ʮʠʠ ʦʙ ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʫʷʟʚʠʤʦʩʪʷʭ. ɹʳʣʠ ʩʦʙʨʘʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʠʟʚʝʩʪʥʳʭ 
ʫʷʟʚʠʤʦʩʪʷʭ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʉʋɹɼ ʠ ʧʨʦʚʝʜʝʥʦ ʠʭ ʩʨʘʚ-
ʥʝʥʠʝ ʜʣʷ ʬʘʡʣ-ʩʝʨʚʝʨʥʳʭ ʠ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʭ ʪʠʧʦʚ ʉʋɹɼ. ʉʚʝʜʝʥʠʷ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 
ʋʷʟʚʠʤʦʩʪʠ ʉʋɹɼ 

ʉʋɹɼ CVE ʫʷʟʚʠʤʦʩʪʠ ʆʧʠʩʘʥʠʝ ʫʷʟʚʠʤʦʩʪʠ 

ʌʘʡʣ-ʩʝʨʚʝʨʥʳʝ 

Microsoft 
Access 

CVE-2011-0026 ʋʜʘʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩ ʧʦʤʦʱʴʶ 
ʩʧʝʮʠʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʘʨʛʫʤʝʥʪʘ 
ʜʣʠʥʳ szDSN ʚʳʟʚʘʪʴ ʧʝʨʝʧʦʣʥʝʥʠʝ ʙʫʬʝʨʘ 
ʠ ʚʳʧʦʣʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʥʘ ʮʝʣʝʚʦʡ 
ʩʠʩʪʝʤʝ. 

 CVE-2011-0027 ʋʜʘʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩ ʧʦʤʦʱʴʶ 
ʩʧʝʮʠʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʚʦʡʩʪʚʘ 
CacheSize ʚʳʟʚʘʪʴ ʧʦʚʨʝʞʜʝʥʠʝ ʧʘʤʷʪʠ ʠ 
ʚʳʧʦʣʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʥʘ ʮʝʣʝʚʦʡ 
ʩʠʩʪʝʤʝ. 

Paradox CVE-2013-0393 ʄʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʩʦʟʜʘʪʴ 
ʦʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʥʘ ʩʝʨʚʝʨʝ Exchange 
Server ʜʣʷ Windows. 

 CVE-2013-0418 ʋʜʘʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ 
ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʥʘ ʮʝʣʝʚʦʡ ʩʠʩʪʝʤʝ. 

dBase CVE-2011-3389 ʋʷʟʚʠʤʦʩʪʴ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʢʨʳʪʠʶ ʠʥʬʦʨ-
ʤʘʮʠʠ, ʯʪʦ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʦʡ ʨʘʩʰʠʬʨʦʚʢʫ 
ʟʘh ʠʬʨʦʚʘʥʥʦʛʦ SSL/TLS-ʪʨʘʬʠʢʘ.  

 CVE-2013-0169 ʇʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʘʪʘʢʫʶʱʝʤʫ ʧʨʦʚʦ-
ʜʠʪʴ ʘʪʘʢʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʝʢʩʪʘ ʘʪʘʢ ʯʝ-
ʨʝʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʘʢʝʪʦʚ. 

 CVE-2013-3762 ʋʜʘʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ, 
ʜʦʙʘʚʠʪʴ ʠ ʫʜʘʣʠʪʴ ʜʘʥʥʳʝ, ʜʦʩʪʫʧʥʳʝ ʧʨʠ-
ʣʦʞʝʥʠʶ. 

 CVE-2013-3826 ʇʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʘʪʘʢʫʶʱʝʤʫ ʚʣʠʷʪʴ 
ʥʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʯʝʨʝʟ ʥʝʠʟʚʝʩʪʥʳʝ 
ʚʝʢʪʦʨʳ. 

 CVE-2013-5766 ʋʜʘʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ, 
ʜʦʙʘʚʠʪʴ ʠ ʫʜʘʣʠʪʴ ʜʘʥʥʳʝ, ʜʦʩʪʫʧʥʳʝ ʧʨʠ-
ʣʦʞʝʥʠʶ. 

 CVE-2013-5771 ɽʩʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʧʝʨʝʜʘʩʪ ʩʧʝʮʠʘʣʴʥʦ 
ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ SQL-ʟʘʧʨʦʩ, ʩʦʜʝʨʞʘʱʠʡ 
XML -ʜʦʢʫʤʝʥʪ, ʥʘ ʩʝʨʚʝʨ Oracle Database, 
ʪʦ ʩʦʜʝʨʞʠʤʦʝ ʫʜʘʣʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʙʫʜʝʪ 
ʦʪʧʨʘʚʣʝʥʦ ʥʘ ʩʝʨʚʝʨ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ. 
ɼʘʥʥʘʷ ʫʷʟʚʠʤʦʩʪʴ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʟʣʦ-
ʫʤʳʰʣʝʥʥʠʢʘʤ, ʜʝʡʩʪʚʫʶʱʠʤ ʫʜʘʣʝʥʥʦ, 
ʧʨʦʚʦʜʠʪʴ ʘʪʘʢʠ ʪʠʧʘ "ʦʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘ-
ʥʠʠ". 
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 CVE-2013-5827 ʋʜʘʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ, 
ʜʦʙʘʚʠʪʴ ʠ ʫʜʘʣʠʪʴ ʜʘʥʥʳʝ, ʜʦʩʪʫʧʥʳʝ ʧʨʠ-
ʣʦʞʝʥʠʶ. 

 CVE-2013-5828 ʋʜʘʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ, 
ʜʦʙʘʚʠʪʴ ʠ ʫʜʘʣʠʪʴ ʜʘʥʥʳʝ, ʜʦʩʪʫʧʥʳʝ ʧʨʠ-
ʣʦʞʝʥʠʶ. 

Visual 
FoxPro 

CVE-2007-5348 ʇʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʘʪʘʢʫʶɦʝʤʫ ʚʳʧʦʣ-
ʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʯʝʨʝʟ ʬʘʡʣ ʠʟʦʙʨʘ-
ʞʝʥʠʷ ʩ ʨʘʟʤʝʨʘʤʠ ʩʦʟʜʘʥʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʚ 
ʛʨʘʜʠʝʥʪʥʦʡ ʟʘʣʠʚʢʝ ʚʚʦʜʘ, ʢʦʪʦʨʳʡ ʚʳʟʳ-
ʚʘʝʪ ʜʠʥʘʤʠʯʝʩʢʫʶ ʧʘʤʷʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʝ-
ʨʝʧʦʣʥʝʥʠʝʤ Gdiplus.dll ʠ vgx.dll. 

 CVE-2008-3012 ʇʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʘʪʘʢʫʶʱʝʤʫ ʚʳʧʦʣ-
ʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʯʝʨʝʟ ʠʩʢʘʞʝʥʥʳʡ 
ʬʘʡʣ ʠʟʦʙʨʘʞʝʥʠʷ EMF. 

 CVE-2008-3013 ʇʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʘʪʘʢʫʶʱʝʤʫ ʚʳʧʦʣ-
ʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʩ ʧʦʤʦʱʴʶ ʠʩʢʘ-
ʞʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ GIF-ʬʘʡʣʘ, ʩʦʜʝʨʞʘ-
ʱʝʛʦ ʤʥʦʛʦ ʤʘʨʢʝʨʦʚ ʨʘʩʰʠʨʝʥʠʷ ʜʣʷ ʛʨʘ-
ʬʠʯʝʩʢʠʭ ʨʘʩʰʠʨʝʥʠʡ ʢʦʥʪʨʦʣʷ. 

 CVE-2008-3014 ʇʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʘʪʘʢʫʶʱʝʤʫ ʚʳʧʦʣ-
ʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʩ ʧʦʤʦʱʴʶ ʠʩʢʘ-
ʞʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ WMF-ʬʘʡʣʘ, ʢʦʪʦʨʳʡ 
ʚʳʟʳʚʘʝʪ ʥʝʧʨʘʚʠʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘ-
ʤʷʪʠ. 

 CVE-2008-3015 ʇʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʘʪʘʢʫʶʱʝʤʫ ʚʳʧʦʣ-
ʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʯʝʨʝʟ ʬʘʡʣ ʠʟʦʙʨʘ-
ʞʝʥʠʷ BMP ʩ ʠʩʢʘʞʝʥʥʦʡ BitmapInfoHeader, 
ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ ʧʝʨʝʧʦʣʥʝʥʠʝ ʙʫʬʝʨʘ. 

ʂʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʝ 

Oracle CVE-2009-1020 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʦʣʫ-
ʯʠʪʴ ʧʦʣʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʉʋɹɼ 

 CVE-2009-1963 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʳʤ ʘʚʪʦʨʠʟʦ-
ʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʚʣʠʷʪʴ ʥʘ ʮʝʣʦʩʪ-
ʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʯʝʨʝʟ ʥʝʠʟʚʝʩʪʥʳʝ ʚʝʢ-
ʪʦʨʳ. 

 CVE-2009-1021 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ 
ʭʵʰʘʤ ʧʘʨʦʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʟʘ-
ʧʠʩʳʚʘʶʪʩʷ ʚ ʞʫʨʥʘʣʳ ʘʫʜʠʪʘ ʧʨʠ ʩʤʝʥʝ 
ʧʘʨʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 CVE-2009-1966 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʳʤ ʘʚʪʦʨʠʟʦ-
ʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʣʠʷʪʴ ʥʘ ʢʦʥʬʠʜʝʥ-
ʮʠʘʣʴʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʯʝʨʝʟ ʥʝ-
ʠʟʚʝʩʪʥʳʝ ʚʝʢʪʦʨʳ. 

 CVE-2009-1967 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʳʤ ʘʚʪʦʨʠʟʦ-
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ʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʣʠʷʪʴ ʥʘ ʢʦʥʬʠʜʝʥ-
ʮʠʘʣʴʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʯʝʨʝʟ ʥʝ-
ʠʟʚʝʩʪʥʳʝ ʚʝʢʪʦʨʳ. 

 CVE-2009-0987 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʳʤ ʘʚʪʦʨʠʟʦ-
ʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʣʠʷʪʴ ʥʘ ʢʦʥʬʠʜʝʥ-
ʮʠʘʣʴʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʯʝʨʝʟ ʥʝ-
ʠʟʚʝʩʪʥʳʝ ʚʝʢʪʦʨʳ. 

 CVE-2009-1973 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʳʤ ʘʚʪʦʨʠʟʦ-
ʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʣʠʷʪʴ ʥʘ ʢʦʥʬʠʜʝʥ-
ʮʠʘʣʴʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ, ʩʚʷʟʘʥ-
ʥʳʭ ʩ ɼɼʇ ʧʦʣʠʪʠʢʦʡ. 

 CVE-2009-1970 ʇʨʠ ʫʩʧʝʰʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʘʷ ʫʷʟʚʠ-
ʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʦʪʢʘʟ ʚ ʦʙʩʣʫ-
ʞʠʚʘʥʠʠ ʃʠʩʪʝʥʝʨʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʴ-
ʟʦʚʘʪʝʣʠ ʥʝ ʩʤʦʛʫʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʉʋɹɼ.  

 CVE-2009-1015 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʳʤ ʘʚʪʦʨʠʟʦ-
ʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʚʣʠʷʪʴ ʥʘ ʮʝʣʦʩʪ-
ʥʦʩʪʴ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʥʝʠʟʚʝʩʪʥʳʭ ʚʝʢ-
ʪʦʨʦʚ. 

 CVE-2009-1968 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʘʪʘʢʫʶ-
ʱʝʤʫ ʧʦʚʣʠʷʪʴ ʥʘ ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʩ ʧʦ-
ʤʦʱʴʶ ʥʝʠʟʚʝʩʪʥʳʭ ʚʝʢʪʦʨʦʚ. 

 CVE-2009-1969 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʳʤ ʘʚʪʦʨʠʟʦ-
ʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʣʠʷʪʴ ʥʘ ʢʦʥʬʠʜʝʥ-
ʮʠʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ, ʯʝʨʝʟ ʥʝʠʟʚʝʩʪʥʳʝ ʚʝʢ-
ʪʦʨʳ. 

MS SQL 
Server 

CVE-2012-2552 ʋʜʘʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩ ʧʦʤʦʱʴʶ 
ʩʧʝʮʠʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʟʘʧʨʦʩʘ ʚʳ-
ʧʦʣʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʩʮʝʥʘʨʠʷ ʚ ʙʨʘʫ-
ʟʝʨʝ ʞʝʨʪʚʳ ʚ ʢʦʥʪʝʢʩʪʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʷʟ-
ʚʠʤʦʛʦ ʩʘʡʪʘ. 

 CVE-2008-0085 ʇʦʣʴʟʦʚʘʪʝʣʠ ʩ ʧʨʠʚʠʣʝʛʠʷʤʠ ʜʦʩʪʫʧʘ ʦʧʝ-
ʨʘʪʦʨʘ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ 
ʢ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʘʞʥʳʤ ʜʘʥʥʳʤ. 

 CVE-2008-0086 ʋʜʘʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩ ʧʦʤʦʱʴʶ 
ʩʣʠʰʢʦʤ ʜʣʠʥʥʦʛʦ SQL ʟʘʧʨʦʩʘ ʧʦʚʳʩʠʪʴ 
ʩʚʦʠ ʧʨʠʚʠʣʝʛʠʠ ʥʘ ʩʠʩʪʝʤʝ. 

 CVE-2008-0106 ʋʜʘʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩ ʧʦʤʦʱʴʶ 
RESTORE TSQL ʟʘʧʨʦʩʘ ʚʳʟʚʘʪʴ ʧʝʨʝʧʦʣ-
ʥʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʠ ʚʳʧʦʣʥʠʪʴ 
ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʥʘ ʮʝʣʝʚʦʡ ʩʠʩʪʝʤʝ. 

 CVE-2008-0107 ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʞʝʪ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠ-
ʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ INSERT ʟʘʧʨʦʩʘ 
ʚʳʟʚʘʪʴ ʧʝʨʝʧʦʣʥʝʥʠʝ ʙʫʬʝʨʘ ʠ ʧʦʚʳʩʠʪʴ 
ʩʚʦʠ ʧʨʠʚʠʣʝʛʠʠ ʥʘ ʩʠʩʪʝʤʝ. 
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IBM DB2 CVE-2012-2159 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʧʦʣʴʟʦ-
ʚʘʪʝʣʶ ʧʨʦʠʟʚʝʩʪʠ XSS ʥʘʧʘʜʝʥʠʝ. 

 CVE-2012-2161 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʧʦʣʴʟʦ-
ʚʘʪʝʣʶ ʧʨʦʠʟʚʝʩʪʠ XSS ʥʘʧʘʜʝʥʠʝ. 

 CVE-2012-0551 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʧʦʣʴʟʦ-
ʚʘʪʝʣʶ ʚʳʧʦʣʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʥʘ ʮʝ-
ʣʝʚʦʡ ʩʠʩʪʝʤʝ. 

 CVE-2012-1713 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʧʦʣʴʟʦ-
ʚʘʪʝʣʶ ʚʳʧʦʣʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʥʘ ʮʝ-
ʣʝʚʦʡ ʩʠʩʪʝʤʝ. 

 CVE-2012-1716 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʧʦʣʴʟʦ-
ʚʘʪʝʣʶ ʚʳʧʦʣʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʥʘ ʮʝ-
ʣʝʚʦʡ ʩʠʩʪʝʤʝ. 

 CVE-2012-1717 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥ ʥʦʤʫ ʧʦʣʴʟʦ-
ʚʘʪʝʣʶ ʚʳʧʦʣʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʥʘ ʮʝ-
ʣʝʚʦʡ ʩʠʩʪʝʤʝ. 

 CVE-2012-1718 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʧʦʣʴʟʦ-
ʚʘʪʝʣʶ ʚʳʧʦʣʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʥʘ ʮʝ-
ʣʝʚʦʡ ʩʠʩʪʝʤʝ. 

 CVE-2012-1719 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʧʦʣʴʟʦ-
ʚʘʪʝʣʶ ʚʳʧʦʣʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʥʘ ʮʝ-
ʣʝʚʦʡ ʩʠʩʪʝʤʝ. 

 CVE-2012-1720 ʇʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʘʪʘʢʫʶʱʝʤʫ ʚʣʠʷʪʴ 
ʥʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʜʦʩ-
ʪʫʧʥʦʩʪʴ ʯʝʨʝʟ ʥʝʠʟʚʝʩʪʥʳʝ ʚʝʢʪʦʨʳ. 

 CVE-2012-1721 ʇʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʘʪʘʢʫʶʱʝʤʫ ʚʣʠʷʪʴ 
ʥʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʜʦʩ-
ʪʫʧʥʦʩʪʴ ʯʝʨʝʟ ʥʝʠʟʚʝʩʪʥʳʝ ʚʝʢʪʦʨʳ. 

 CVE-2012-1722 ʇʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʘʪʘʢʫʶʱʝʤʫ ʚʣʠʷʪʴ 
ʥʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʜʦʩ-
ʪʫʧʥʦʩʪʴ ʯʝʨʝʟ ʥʝʠʟʚʝʩʪʥʳʝ ʚʝʢʪʦʨʳ. 

 CVE-2012-1725 ʇʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʘʪʘʢʫʶʱʝʤʫ ʚʣʠʷʪʴ 
ʥʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʜʦʩ-
ʪʫʧʥʦʩʪʴ ʯʝʨʝʟ ʥʝʠʟʚʝʩʪʥʳʝ ʚʝʢʪʦʨʳ. 

My SQL CVE-2013-2134 ʋʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʦʤʫ ʧʦʣʴʟʦ-
ʚʘʪʝʣʶ ʚʳʧʦʣʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ ʥʘ ʮʝ-
ʣʝʚʦʡ ʩʠʩʪʝʤʝ. 

 CVE-2013-2135 ʋʜʘʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩ ʧʦʤʦʱʴʶ 
ʩʧʝʮʠʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ OGNL ʚʳʨʘ-
ʞʝʥʠʷ ʠʟʤʝʥʠʪʴ ʦʙʲʝʢʪʳ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ 
ʠ, ʥʘʧʨʠʤʝʨ, ʚʳʧʦʣʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʝ ʢʦ-
ʤʘʥʜʳ. 

 CVE-2013-2248 ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʞʝʪ ʨʘʟʤʝʩʠʪʴ ʩʧʝʮʠʘʣʴ-
ʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʩʮʝʥʘʨʠʡ ʥʘ ʜʦʚʝʨʝʥ-
ʥʦʤ ʜʦʤʝʥʝ ʠ ʧʝʨʝʥʘʧʨʘʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 
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ʥʘ ʧʨʦʠʟʚʦʣʴʥʳʡ ʚʝʙʩʘʡʪ. 

 CVE-2013-2251 ʋʜʘʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʥʝʜʨʠʪʴ ʠ 
ʚʳʧʦʣʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ Java ʢʦʜ ʧʦʩʨʝʜʩʪ-
ʚʦʤ ʚʳʨʘʞʝʥʠʡ OGNL (Object-Graph 
Navigation Language). 

 CVE-2013-3839 ʇʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʳʤ ʘʚʪʦʨʠʟʦʚʘʥʥʳʤ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʚʣʠʷʪʴ ʥʘ ʜʦʩʪʫʧʥʦʩʪʴ 
ʜʘʥʥʳʭ ʯʝʨʝʟ ʥʝʠʟʚʝʩʪʥʳʝ ʚʝʢʪʦʨʳ, ʩʚʷʟʘʥ-
ʥʳʝ ʩ Optimizer. 

 CVE-2013-5767 ʇʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʳʤ ʘʚʪʦʨʠʟʦʚʘʥʥʳʤ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʚʣʠʷʪʴ ʥʘ ʜʦʩʪʫʧʥʦʩʪʴ 
ʜʘʥʥʳʭ ʯʝʨʝʟ ʥʝ -ʠʟʚʝʩʪʥʳʝ ʚʝʢʪʦʨʳ, ʩʚʷ-
ʟʘʥʥʳʝ ʩ Optimizer. 

 CVE-2013-5770 ʇʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʳʤ ʘʚʪʦʨʠʟʦʚʘʥʥʳʤ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦ -ʚʣʠʷʪʴ ʥʘ ʜʦʩʪʫʧʥʦʩʪʴ 
ʜʘʥʥʳʭ ʯʝʨʝʟ ʥʝʠʟʚʝʩʪʥʳʝ ʚʝʢʪʦʨʳ, ʢʘʩʘʶ-
ʱʠʭʩʷ ʙʣʦʢʠʨʦʚʢʠ. 

 CVE-2013-5786 ʇʦʟʚʦʣʷʝʪ ʫʜʘʣʝʥʥʳʤ ʘʚʪʦʨʠʟʦʚʘʥʥʳʤ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʚʣʠʷʪʴ ʥʘ ʜʦʩʪʫʧʥʦʩʪʴ 
ʜʘʥʥʳʭ ʯʝʨʝʟ ʥʝʠʟʚʝʩʪʥʳʝ ʚʝʢʪʦʨʳ, ʩʚʷʟʘʥ-
ʥʳʝ ʩ InnoDB. 

 ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʦʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʪʝʧʝ-
ʥʠ ʨʠʩʢʘ ʫʷʟʚʠʤʦʩʪʝʡ ʙʘʟ ʜʘʥʥʳʭ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʛʨʫʧʧʘʤ. ʇʦʣʫʯʝʥ-
ʥʳʝ ʦʮʝʥʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 
ʉʪʝʧʝʥʠ ʨʠʩʢʘ ʫʷʟʚʠʤʦʩʪʝʡ 

ɹʘʟʘ ʜʘʥʥʳʭ ʂʦʣʠʯʝʩʪʚʦ ʫʷʟʚʠʤʦʩʪʝʡ ʉʪʝʧʝʥʴ ʨʠʩʢʘ ʫʷʟʚʠʤʦʩʪʠ 

ʌʘʡʣ-ʩʝʨʚʝʨʥʳʝ 

Microsoft Access 2 ɺʳʩʦʢʘʷ 

Paradox 2 ɺʳʩʦʢʘʷ 

dBase 8 ʅʠʟʢʘʷ 

Visual FoxPro 5 ɺʳʩʦʢʘʷ 

ʂʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʝ 

Oracle 11 ɺʳʩʦʢʘʷ 

MS SQL Server 5 ʅʠʟʢʘʷ 

IBM DB2 12 ɺʳʩʦʢʘʷ 

My SQL 8 ʉʨʝʜʥʷʷ 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʷʟʚʠʤʦʩʪʝʡ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠ-
ʤʝʥʷʝʤʳʭ ʉʋɹɼ (4 ʬʘʡʣ-ʩʝʨʚʝʨʥʳʝ ʠ 4 ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʝ) ʙʳʣ ʩʜʝʣʘʥ ʚʳ-
ʚʦʜ, ʯʪʦ ʚ ʢʣʠʝʥʪ ï ʩʝʨʚʝʨʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʢʦʣʠʯʝʩʪʚʦ ʫʷʟʚʠʤʦʩʪʝʡ ʥʘ-
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ʤʥʦʛʦ ʙʦʣʴʰʝ, ʘ ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʫʷʟʚʠʤʦʩʪʝʡ ʥʘʤʥʦʛʦ ʥʠʞʝ, ʯʝʤ ʚ ʬʘʡʣ-
ʩʝʨʚʝʨʥʳʭ ʉʋɹɼ.  
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ʊʝʣʝʨʴʤʘʥ 

ɸʅɸʃʀɿ ʉʋɹɼ 

ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʂʘʣʫʛʘ, 248000, ʈʦʩʩʠʷ 

 
ɹʘʟʳ ʜʘʥʥʳʭ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ ʧʨʠʦʙʨʝʪʘʶʪ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʢʦʤʧʴʶ-
ʪʝʨʥʦʡ ʩʬʝʨʝ ʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʥʦ ʪʘʢʞʝ ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 
ʞʠʟʥʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʦʟ-
ʜʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ. ʆʥʠ ʤʦʛʫʪ ʧʦ-ʨʘʟʥʦʤʫ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟ-
ʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʨʘʟʥʳʝ ʬʫʥʢʮʠʠ ʠ ʩʨʝʜʩʪ-
ʚʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʉʋɹɼ. 
Microsoft Access. Microsoft Access ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʣʴʥʦʡ ʉʋɹɼ ʨʝʣʷ-

ʮʠʦʥʥʦʛʦ ʪʠʧʘ. ɼʦʩʪʦʠʥʩʪʚʦʤ Access ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʦʙʣʘʜʘʝʪ ʦʯʝʥʴ 
ʧʨʦʩʪʳʤ ʛʨʘʬʠʯʝʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘ-
ʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, ʥʦ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ 
ʚʩʪʨʦʝʥʥʳʝ ʩʨʝʜʩʪʚʘ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʯʪʠ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ Access ʧʨʝʜʣʘʛʘʝʪ 
ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʄʘʩʪʝʨʦʚ (Wizards), ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʦʩʥʦʚʥʫʶ ʨʘʙʦʪʫ 
ʟʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʣʦʞʝʥʠʡ, ʧʦʤʦʛʘʁ ʪ 
ʠʟʙʝʞʘʪʴ ʨʫʪʠʥʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʦʙʣʝʛʯʘʶʪ ʨʘʙʦʪʫ ʥʝʠʩʢʫʰʝʥʥʦʤʫ ʚ ʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

Access ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦ ʠʤʧʦʨʪʫ/ʵʢʩʧʦʨʪʫ ʜʘʥ-
ʥʳʭ ʚ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʘʪʳ: ʦʪ ʪʘʙʣʠʮ Excel ʠ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ ʜʦ ʧʨʘʢʪʠ-
ʯʝʩʢʠ ʣʶʙʦʡ ʩʝʨʚʝʨʥʦʡ ʉʋɹɼ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ ODBC. 

ɽʱʝ ʦʜʥʦ ʥʝʤʘʣʦʚʘʞʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ MS Access ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟ-
ʚʠʪʳʭ ʚʩʪʨʦʝʥʥʳʭ ʩʨʝʜʩʪʚʘʭ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʩʨʝʜʩʪʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ Access ʷʚʣʷʝʪʩʷ ʷʟʳʢ ʤʘʢʨʦ-
ʢʦʤʘʥʜ. ʇʨʦʛʨʘʤʤʳ, ʩʦʟʜʘʥʥʳʝ ʥʘ ʵʪʦʤ ʷʟʳʢʝ, ʥʘʟʳʚʘʶʪʩʷ ʤʘʢʨʦʩʘʤʠ ʠ 
ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ, ʪʨʝʙʫʶʱʝʝʩʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʫ-
ʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ. 

ɺ ʧʣʘʥʝ ʧʦʜʜʝʨʞʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ Access ʦʪʚʝʯʘʝʪ ʪʦʣʴʢʦ ʤʦʜʝ-
ʣʷʤ ɹɼ ʥʝʙʦʣʴʰʦʡ ʠ ʩʨʝʜʥʝʡ ʩʣʦʞʥʦʩʪʠ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ Access ʥʝ 
ʠʤʝʝʪ ʥʘʜʝʞʥʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɺ ʩʪʘʥʜʘʨʪʥʳʝ ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ 
ʚʭʦʜʠʪ ʟʘʱʠʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʦʣʷ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʟʘʱʠʪʘ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʧʘʨʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

Oracle. Oracle ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʦʡ ʉʋɹɼ. 
Oracle ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʨʘʟʤʝʨʘ ʜʦ ʩʦʪʝʥ ʛʠʛʘʙʘʡʪ. 
ɼʘʥʥʘʷ ʉʋɹɼ ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʚʳʧʦʣʥʷʶʱʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʝʨʠʨʫʶʪ ʦʜ-
ʥʠʤʠ ʠ ʪʝʤʠ ʞʝ ʜʘʥʥʳʤʠ. ʕʪʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʩʦʧʝʨʥʠʯʝʩʪʚʦ ʟʘ ʜʘʥʥʳʝ ʠ 
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ʛʘʨʘʥʪʠʨʫʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʘʥʥʳʭ. 
ɸʚʘʨʠʡʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ Oracle Data Guard ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ ʩʠʩʪʝʤʦʡ ʙʳʩʪʨʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʟ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʆʧʝʨʘ-
ʮʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ Data Guard ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʚʦʟʤʦʞʥʳʝ ʩʣʫʯʘʠ, 
ʧʨʦʩʪʳ ʚ ʠʩʧʦʣʟɹʦʚʘʥʠʠ ʠ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Oracle ʧʝʨʝʥʦʩʠʤʦ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 
ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʦʜʠʥʘʢʦʚʦ ʚʦ ʚʩʝʭ ʩʠʩʪʝʤʘʭ. ʇʨʠʣʦʞʝʥʠʷ, 
ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʜʣʷ Oracle, ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʥʝʩʝʥʳ ʚ ʣʶʙʫʶ ʦʧʝ-
ʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʩ ʤʠʥʠʤʫʤʦʤ ʤʦʜʠʬʠʢʘʮʠʡ ʠʣʠ ʚʦʦʙʱʝ ʙʝʟ ʪʘʢʦʚʳʭ. 

ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʙʘʟʝ ʜʘʥʥʳʭ Oracle 
ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʟʘʱʠʱʝʥʥʳʝ ʦʪ ʩʙʦʝʚ ʩʨʝʜʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʣʠʤʠʪʠʨʫʶ-
ʱʠʝ ʠ ʦʪʩʣʝʞʠʚʘʶʱʠʝ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ. ʕʪʠ ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ 
ʫʧʨʘʚʣʷʪʴ ʜʘʞʝ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʩʭʝʤʘʤʠ ʜʦʩʪʫʧʘ. 

ɺ ʙʘʟʝ ʜʘʥʥʳʭ Oracle ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʨʝʜʩʪʚʘ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʥʘ 
ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ Oracle Advanced Security ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʠʟ ʙʘʟʳ 
ʠ ʦʙʨʘʪʥʦ. ɺʩʪʨʦʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʰʠʬʨʦʚʘʥʠʷ ʟʘʱʠʱʘʶʪ ʥʘʠʙʦʣʝʝ 
ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʘʞʝ ʦʪ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ 
ʤʦʛʫʪ ʧʨʝʚʳʩʠʪʴ ʩʚʦʠ ʧʦʣʥʦʤʦʯʠʷ, ʘ ʪʘʢʞʝ ʦʪ ʟʣʦʥʘʤʝʨʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝ-
ʣʝʡ, ʧʳʪʘʶʱʠʭʩʷ ʧʨʦʯʝʩʪʴ ʬʘʡʣʳ ʜʘʥʥʳʭ ʠʟ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʊʦʥ-
ʢʠʡ ʘʫʜʠʪ ʦʪʩʣʝʞʠʚʘʝʪ ʜʝʡʩʪʚʠʷ ʙʘʟʳ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʦʧʝʨʘʪʦʨʳ, ʚʳʧʦʣ-
ʥʷʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʠ ʚʦʟʚʨʘʱʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʕʪʦ ʧʨʝʜʦʩʪʝʨʝʛʘ-
ʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʪ ʧʨʝʚʳʰʝʥʠʷ ʩʚʦʠʭ ʧʦʣʥʦʤʦʯʠʡ, ʪʘʢ ʢʘʢ ʦʥʠ ʟʥʘʶʪ, 
ʯʪʦ ʚʩʝ ʠʭ ʜʝʡʩʪʚʠʷ ʦʪʩʣʝʞʠʚʘʶʪʩʷ. ʐʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʫʜʠʪʘ ʪʘʢʞʝ 
ʧʦʤʦʛʘʶʪ ʚʳʷʚʠʪʴ ʙʨʝʰʠ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ 
ʩʝʢʨʝʪʥʳʤ ʦʙʣʘʩʪʷʤ ʙʘʟʳ ʜʘʥʥʳʭ ʦʙʨʘʙʦʪʯʠʢ ʩʦʙʪrʠʡ ʤʦʞʝʪ ʦʪʧʨʘʚʠʪʴ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ. ɽʩʣʠ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʫʜʫʪ ʧʨʠ-
ʟʥʘʥʳ ʦʧʘʩʥʳʤʠ, ʩʝʘʥʩ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʙʫʜʝʪ ʥʝʤʝʜʣʝʥʥʦ ʧʨʝʨʚʘʥ. 

Informix OnLine DS. Informix OnLine DS- ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʣʷ-
ʮʠʦʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ Informix OnLine DS, ʦʢʘʟʳʚʘʶʱʠʤ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʠʟ-
ʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

ʤʥʦʛʦʧʦʪʦʢʦʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, 
ʧʘʨʘʣʣʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ, 
ʬʨʘʛʤʝʥʪʘʮʠʷ ʪʘʙʣʠʮ ʠ ʠʥʜʝʢʩʦʚ, 
ʦʧʪʠʤʠʟʘʮʠʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ, 
ʨʘʟʜʝʣʷʝʤʘʷ ʧʘʤʷʪʴ, 
ʢʵʰʠ ʩʣʦʚʘʨʝʡ ʜʘʥʥʳʭ ʠ ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ, 
ʩʦʙʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʠʩʢʦʚʦʡ ʧʘʤʷʪʴʶ, 
ʘʩʠʥʭʨʦʥʥʳʡ ʚʚʦʜ-ʚʳʚʦʜ, 
ʦʧʝʨʝʞʘʶʱʝʝ ʯʪʝʥʠʝ. 
ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʉʋɹɼ Informix ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʤʥʦʛʦʧʦ-

ʪʦʢʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʩ ʧʦʜʜʝʨʞʢʦʡ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʦʙ-
ʩʣʫʞʠʚʘʥʠʝ ʢʣʠʝʥʪʦʚ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʚʩʝʤʠ ʠʤʝʶʱʠ-
ʤʠʩʷ ʚ ʥʘʣʠʯʠʠ ʧʨʦʮʝʩʩʦʨʘʤʠ) ʠ ʪʝʭʥʦʣʦʛʠʠ PDQ (Parallel Data Query - ʧʘ-
ʨʘʣʣʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʟʘʧʨʦʩʦʚ). 

Informix OnLine DS ʜʦʩʪʫʧʥʘ ʥʘ ʤʥʦʞʝʩʪʚʝ ʧʣʘʪʬʦʨʤ, ʚʢʣʶʯʘʷ 
Sequent, HP, Sun, IBM, Siemens Nixdorf, NCR. 
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ɼʘʥʥʘʷ ʉʋɹɼ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʘʢʠʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʢʘʢ 
Windows NT ʠ NetWare ʠ UNIX. 

ʉʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʨʝʜʩʪʚʘ ʜʦʩʪʫʧʘ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, 
ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʛʨʫʧʧʦʚʦʡ ʨʘʟʨʘ-
ʙʦʪʢʠ ʧʨʠʢʣʘʜʥʳʭ ʩʠʩʪʝʤ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ Informix NewEra, 
ʦʮʝʥʠʚʘʶʪʩʷ ʵʢʩʧʝʨʪʘʤʠ ʢʘʢ ʚʳʩʦʢʦʨʘʟʚʠʪʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʦʪʚʝʯʘʶʱʠʝ 
ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʇʦʤʠʤʦ ʵʪʦʛʦ Informix ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʤʥʦ-
ʛʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʥʝʟʘʚʠʩʠʤʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʉʨʝʜʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʝʨʚʝʨʝ Informix OnLine DS ʩʦʦʪʚʝʪʩʪʚʫʶʪ 
ʩʪʘʥʜʘʨʪʫ ʢʣʘʩʩʘ C2 (ɿʘʱʠʪʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʫʧʨʘʚʣʷʝʤʦʤ ʢʦʥʪʨʦʣʝ ʜʦʩʪʫ-
ʧʦʤ). 

MySQL. MySQL - ʩʚʦʙʦʜʥʘʷ ʨʝʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ 
ʜʘʥʥʳʭ. MySQL ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠ-
ʞʝ. 

ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʦʙʝʩʧʝʯʠʚʘʝʤʦʝ ʙʣʘʛʦʜʘʨʷ ʚʥʫʪʨʝʥʥʝʤʫ ʤʝʭʘʥʠʟʤʫ 
ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʠ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ. ɼʦʚʦʣʴʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ-
ʩʷ ʙʣʘʛʦʜʘʨʷ ʙʘʟʝ ʜʘʥʥʳʭ mysql, ʩʦʟʜʘʶʱʝʡʩʷ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʧʘʢʝʪʘ ʠ ʩʦ-
ʜʝʨʞʘʱʝʡ ʧʷʪʴ ʪʘʙʣʠʮ. ʇʨʠ ʧʦʤʦʱʠ ʵʪʠʭ ʪʘʙʣʠʮ ʤʦʞʥʦ ʦʧʠʩʘʪʴ, ʢʘʢʦʡ 
ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʟ ʢʘʢʦʛʦ ʜʦʤʝʥʘ ʩ ʢʘʢʦʡ ʪʘʙʣʠʮʝʡ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʠ ʢʘʢʠʝ 
ʢʦʤʘʥʜʳ ʦʥ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴ. ʇʘʨʦʣʠ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʤʦʞʥʦ 
ʟʘʰʠʬʨʦʚʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʚʩʪʨʦʝʥʥʦʡ ʚ MySQL ʬʫʥʢʮʠʠ password(). 

MySQL ʧʦʨʪʠʨʦʚʘʥʘ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʘʪʬʦʨʤ: AIX, Linux, 
NetBSD, OpenBSD,Solaris, UnixWare,Windows ʠ ʜʨ.   

ʉʫʱʝʩʪʚʝʥʥʳʤ ʧʣʶʩʦʤ MySQL ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʘʥʥʘʷ ʉʋɹɼ ʜʣʷ ʥʝ-
ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʝʡ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʨʝʜʩʪʚ ʜʣʷ 
ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ʉʨʝʜʠ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʉʋɹɼ Oracle ʦʙʣʘ-
ʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ: ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʨʘʙʦʪʳ ʥʘ ʧʣʘʪʬʦʨʤʝ ʣʶʙʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʜʜʝʨʞʢʘ 
ʙʦʣʴʰʠʭ ʙʘʟ ʜʘʥʥʳʭ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʉʋɹɼ Oracle ʥʘʠʙʦʣʝʝ ʜʦʨʦʛʦʩʪʦʷʱʘʷ ʉʋɹɼ. 
ʉʋɹɼ Oracle ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʨʫʧʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʉʋɹɼ 

ʂʨʠʪʝʨʠʡ  
ʩʨʘʚʥʝʥʠʷ 

Microsoft 
Access 

Oracle 
Informix 

OnLine DS 
MySQL 

ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ 
ʆʉ 

Windows 

Windows, 
OSX,Linux, 

UNIX, z/OS 

 

Windows, 
OSX,Linux, 

BSD, 

UNIX 

 

Windows, 

OSX, 

Linux, 

BSD, 

UNIX, 

Amiga OS, 
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Symbian, 

z/OS, 

Android 

ʄʘʢʩʠʤʘʣʴʥʳʡ 
ʨʘʟʤʝʨ ʧʦʜʜʝʨ-
ʞʠʚʘʝʤʦʡ ɹɼ 

2 ɻʙ 
ʅʝʦʛʨʘʥʠʯʝʥ-

ʥʳʡ 
128 PB 

ʅʝʦʛʨʘʥʠ-
ʯʝʥʥʳʡ 

ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ + + + + 

ʇʦʜʜʝʨʞʢʘ 
Unicode 

+ + + + 

ʇʦʜʜʝʨʞʢʘ ʮʝʣʦ-
ʩʪʥʦʩʪʠ ʜʘʥʥʳʭ 

+ + + ʯʘʩʪʠʯʥʦ 

ʄʘʩʰʪʘʙʠ-
ʨʫʝʤʦʩʪʴ 

+ + + + 

ʂʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ 
ʇʘʨʦʣʴ ɹɼ , 
ʧʘʨʦʣʴ  

ʧʦʣʴʟʦʚʘʪʝʣ ̫

ʈʘʟʜʝʣʝʥʠʝ 
ʦʙʷʟʘʥʥʦʩʪʝʡ, 

ʰʠʬʨʦʚʘʥʠʝ 
ʩʝʪʠ, ʟʘʱʠʪʘ 
ʧʦʣʥʳʤ ʧʝʨʝ-
ʙʦʨʦʤ, ʘʫʜʠʪ 

ʐʠʬʨʦʚʘʥʠʝ 
ʩʝʪʠ, ʘʫʜʠʪ, 

ʨʘʟʜʝʣʝʥʠʝ 

ʦʙʷʟʘʥʥʦʩʪʝʡ 

ʐʠʬʨʦʚʘ-
ʥʠʝ ʩʝʪʠ, 
ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʝ ʦʙʷ-
ʟʘʥʥʦʩʪʝʡ 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɻʝʪʮ ʂ., ɻʠʣʙʝʨʪ ʄ., ʃʠʪʚʠʥ ʇ., Access 2000: ʈʫʢʦʚʦʜʩʪʚʦ ʨʘʟʨʘ-
ʙʦʪʯʠʢʘ 2001 ʛ. 

2. http://www.omega.ru/oracleinfo.html. 

3. ɻʨʠʥʚʘʣʴʜ ʈ.,ʉʪʘʢʦʚʴʷʢ ʈ.,ʉʪʝʨʥ ɼ., Oracle 11g. ʆʩʥʦʚʳ  2009 ʛ. 

4. ɺʴʶʢʦʚʘ ʅ.  ɸʨʭʠʪʝʢʪʫʨʘ ʩʝʨʚʝʨʘ INFORMIX-OnLine Dynamic 
Server ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ. Jet Info, ɺʳʧ. 2, 1995. 

5. http://orastack.narod.ru/index_file/onebd.html. 

6. http://www.sql.ru/forum/db-comparison 

7. ʂʫʟʥʝʮʦʚ ʄ, ʉʠʤʜʷʥʦʚ ʀ. ʉʘʤʦʫʯʠʪʝʣʴ MySQL 5. ð ʉʧʙ.: çɹʍɺ-
ʇʝʪʝʨʙʫʨʛè, 2006 

8. http://www.bytemag.ru/articles/detail.php?ID=6547 
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mail: yanablank10@gmail.com. 
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ʆ.ʉ. ʂʣʦʯʢʦ  

ʀɿʋʏɽʅʀɽ ɺʃʀʗʅʀʗ ɼʀɸʄɽʊʈɸ 

ʇʆʃʀʂʈʀʉʊɸʃʃʀʏɽʉʂʆɻʆ ʄɽɼʅʆɻʆ ʅɸʅʆʇʈʆɺʆɼɸ  

ʅɸ ɽɻʆ ʇʆɺɽɼɽʅʀɽ ʇʈʀ ʇʆɺʓʐɽʅʀʀ ʊɽʄʇɽʈɸʊʋʈʓ 

ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʂʘʣʫʛʘ, 248000, ʈʦʩʩʠʷ 

 

 

ʎʝʣʴʶ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ 

ʩʚʦʡʩʪʚ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʥʘʥʦʧʨʦʚʦʜʘ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʝʡ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʜʚʘ ʤʝʜʥʳʭ ʥʘʥʦʧʨʦʚʦʜʘ, ʠʤʝʶʱʠʭ 

ʙʘʤʙʫʢʦʚʫʶ ʩʪʨʫʢʪʫʨʫ, ʩ ʫʛʣʦʤ ʦʨʠʝʥʪʘʮʠʠ ʟʸʨʝʥ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪ-

ʢʠ 36.9Á ʠ ʜʠʘʤʝʪʨʘʤʠ 27.48 ¡ ʠ 36.64 ¡. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʝʜʥʳʭ ʥʘʥʦʧʨʦʚʦʜʦʚ ʧʨʦʚʦ-

ʜʠʣʦʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 880 K, 1018 K, 1086K ʠ 1154K, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

65%, 75%, 80% ʠ 85% ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʤʝʜʠ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ (1358ʧʣ

CuT K= ). 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʥʦʩʪʨʫʢʪʫʨ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ 

ʫʨʦʚʥʝ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʤʘʩʰʪʘʙʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʠʟʫʯʠʪʴ 

ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʚʝʜʝʥʠʝ ʩʣʦʞʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴ-

ʟʫʷ ʤʦʜʝʣʠ ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ. ɼʘʥʥʳʝ ʤʦʜʝʣʠ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʚ ʩʝʙʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʫʨʦʚʥʝ ʘʪʦʤʘ ʠ ʤʝʭʘʥʠʢʠ ʩʧʣʦʰʥʳʭ 

ʩʨʝʜ, ʥʘʟʳʚʘʶʪʩʷ ʤʥʦʛʦʤʘʩʰʪʘʙʥʳʤʠ ʤʦʜʝʣʷʤʠ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʩʩʣʝʜʫʝʤʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘ ʘʪʦʤʠʩʪʠʯʝʩʢʦʤ 

ʫʨʦʚʥʝ ʪʦʣʴʢʦ ʚ ʪʝʭ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠ-

ʪʝʣʴʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʪʨʝʙʫʝʤʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʙʳʣ ʚʳ-

ʙʨʘʥ ʤʥʦʛʦʯʘʩʪʠʯʥʳʡ ʧʦʪʝʥʮʠʘʣ ʤʝʪʦʜʘ ʧʦʛʨʫʞʝʥʥʦʛʦ ʘʪʦʤʘ. ʀʜʝʷ ʜʘʥʥʦ-

ʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʳʣʘ ʚʟʷʪʘ ʠʟ ʪʝʦʨʠʠ ʬʫʥʢʮʠʦʥʘʣʘ ʧʣʦʪʥʦʩʪʠ, ʛʜʝ ʦʙʱʘʷ 

ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʷʜʝʨ ʤʦʞʝʪ ʙʳʪʴ ʟʘ-

ʧʠʩʘʥʘ ʚ ʚʠʜʝ ʦʜʥʦʟʥʘʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʦʙʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ. 

ʆʙʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʚ ʤʝʪʘʣʣʝ ʤʦʞʝʪ ʙʳʪʴ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʘ 

ʣʠʥʝʡʥʦʡ ʩʫʧʝʨʧʦʟʠʮʠʝʡ ʢʘʞʜʦʛʦ ʘʪʦʤʘ.  

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʘʣʛʦʨʠʪʤ ʠʥʪʝʨ-

ʧʦʣʷʮʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʦʥʦʪʦʥʥʳʭ ʕʨʤʠʪʦʚʳʭ ʩʧʣʘʡʥʘʭ. ɺ ʢʘʯʝʩʪʚʝ 

ʜʘʥʥʳʭ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʠʥʪʝʨʧʦʣʷʮʠʷ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘ-
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ʥʳ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʖ. ʄʠʰʠʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʌʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʚ ʧʨʦʚʦʜʠʤʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʚʳʨʘʞʝʥʳ ʚ 

ʩʣʝʜʫʶʱʠʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ: ʵʥʝʨʛʠʷ ï 1ʂ, 

- ʜʣʠʥʘ ï 1¡, 

- ʘʪʦʤʥʘʷ ʤʘʩʩʘ - 63,546 ʛ/ʤʦʣʴ (
Cum ), 

- ʚʨʝʤʷ ï 1ʧʩ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦ-

ʩʪʨʫʢʪʫʨʳ ʥʘʥʦʧʨʦʚʦʜʦʚ ʤʥʦʛʦʤʘʩʰʪʘʙʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʤʦʣʝ-

ʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1018ʂ, 1086ʂ ʠ 1154ʂ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʥʦʧʨʦʚʦʜʦʚ ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʨʘʟʥʠʮʳ ʚ ʜʠʥʘʤʠʢʝ ʯʘʩʪʠʮ ʤʦʜʝʣʝʡ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʠʡ ʜʠʘʤʝʪʨ, ʦʪ ʤʦ-

ʜʝʣʝʡ ʩ ʤʝʥʴʰʠʤ ʜʠʘʤʝʪʨʦʤ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʠʟʦʛʥʫʪʳʭ ʩʪʨʫʢʪʫʨ. 

ʆʜʥʘʢʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ ʫʨʦʚʥʷ 85%ʧʣ

CuT  ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʣʘʚʣʝʥʠʷ ʤʝʜʠ ʧʨʠʚʝʣʦ ʢ ʨʘʟʣʠʯʠʷʤ ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫ-

ʨʳ ʥʘʥʦʧʨʦʚʦʜʘ. ʀ ʚ ʦʜʥʦʡ ʠ ʚ ʜʨʫʛʦʡ ʤʦʜʝʣʠ ʥʘʯʠʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʣʘʚʣʝ-

ʥʠʷ ʥʘʥʦʩʪʨʫʢʪʫʨʳ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʤʦʜʝʣʠ ʩ ʜʠʘʤʝʪʨʦʤ ʨʘʚʥʳʤ 36.64 ¡ 

ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ ʪʦʣʴʢʦ ʥʘ ʛʨʘʥʠʮʝ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʯʘʩʪʝʡ ʥʘʥʦ-

ʧʨʦʚʦʜʘ. ɸ ʚ ʩʣʫʯʘʝ ʤʦʜʝʣʠ ʥʘʥʦʧʨʦʚʦʜʘ ʩ ʜʠʘʤʝʪʨʦʤ 27.48 ¡ ʤʦʞʥʦ ʟʘʤʝ-

ʪʠʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʩ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʢ ʢʦʥʮʫ ʜʘʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠʩʩʣʝʜʫʝʤʘʷ ʥʘʥʦʩʪʨʫʢʪʫʨʘ ʥʘʯʠʥʘʝʪ ʨʘʟʨʫʰʘʪʴʩʷ. 

 

ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʯʘʩʪʠʮ ʚ ʤʦʜʝʣʠ ʩ ʜʠʤʝʪʨʦʤ 27.48 ¡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ  
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1154ʂ = 85%ʧʣ

CuT : (ʘ) 2,175 ʥʩ, (ʙ) 95,7 ʥʩ, (ʚ) 191,4 ʥʩ, (ʛ) 295,8 ʥʩ 

ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʯʘʩʪʠʮ ʚ ʤʦʜʝʣʠ ʩ ʜʠʤʝʪʨʦʤ 36.64 ¡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ  

1154ʂ = 85%ʧʣ

CuT : (ʘ) 2,175 ʥʩ, (ʙ) 95,7 ʥʩ, (ʚ) 191,4 ʥʩ, (ʛ) 295,8 ʥʩ 

 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʠ: 

- ʥʘ ʟʘʚʝʨʰʘʶʱʠʭ ʵʪʘʧʘʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʥʘʥʦ-

ʧʨʦʚʦʜʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ, ʨʘʚʥʦʡ 1018 K, ʥʘʢʣʦʥ ʛʨʘʥʠʮʳ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʙʝʟ ʜʝʬʝʢʪʦʚ; 

- ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʦ 1154K ʧʨʠʚʦʜʠʪ ʢ ʧʨʦ-

ʮʝʩʩʫ ʧʣʘʚʣʝʥʠʷ ʥʘ ʩʪʳʢʝ ʜʚʫʭ ʯʘʩʪʝʡ ʥʘʥʦʧʨʦʚʦʜʘ ʚ ʩʣʫʯʘʝ ʤʦʜʝʣʠ ʩ 

ʜʠʘʤʝʪʨʦʤ 36.64 ¡ ʠ ʢ ʧʨʦʮʝʩʩʫ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʚ ʩʣʫʯʘʝ ʤʦʜʝʣʠ ʩ ʜʠʘʤʝʪʨʦʤ 27.48 ¡. 
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ʆ.ʉ. ʂʣʦʯʢʦ  

ʀɿʋʏɽʅʀɽ ɺʃʀʗʅʀʗ ʆʈʀɽʅʊɸʎʀʀ ɿɪʈɽʅ 
ʂʈʀʉʊɸʃʃʀʏɽʉʂʆʁ ʈɽʐɪʊʂʀ 
ʇʆʃʀʂʈʀʉʊɸʃʃʀʏɽʉʂʆɻʆ ʄɽɼʅʆɻʆ ʅɸʅʆʇʈʆɺʆɼɸ  
ʅɸ ɽɻʆ ʇʆɺɽɼɽʅʀɽ ʇʈʀ ʈɸɿʃʀʏʅʓʍ ʊɽʄʇɽʈɸʊʋʈʅʓʍ 
ʋʉʃʆɺʀʗʍ 

ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʂʘʣʫʛʘ, 248000, ʈʦʩʩʠʷ 

 

 

ɺ ʩʚʷʟʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʵʣʝʢʪʨʦʥʠʢʠ, ʧʨʠʚʦʜʷʱʠʤ ʢ ʧʦʩʪʦ-
ʷʥʥʦʡ ʤʠʥʠʘʪʶʨʠʟʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʛʨʘʣʴʥʳʭ ʤʠʢʨʦʩʭʝʤ, ʚ ʩʦʚʨʝʤʝʥ-
ʥʦʤ ʤʠʨʝ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʦʙʣʘ-
ʜʘʶʱʠʭ ʦʩʦʙʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ, ʤʘʛʥʠʪʥʳʤʠ ʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘ-
ʤʠ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ ʷʚʣʷʝʪʩʷ ʥʘʥʦʧʨʦʚʦʜ. ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʧʦ-
ʧʝʨʝʯʥʳʡ ʨʘʟʤʝʨ ʢʦʪʦʨʦʡ ʠʟʤʝʨʷʝʪʩʷ ʚʩʝʛʦ ʜʝʩʷʪʢʘʤʠ ʥʘʥʦʤʝʪʨʦʚ, ʷʚʣʷʝʪ-
ʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʣʷ ʙʫʜʫʱʝʡ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʠ, ʪʨʝʙʫʶʱʝʡ ʦʩʥʦ-
ʚʘʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʸ ʩʪʨʫʢʪʫʨʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʎʝʣʴʶ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʦʨʠʝʥ-
ʪʘʮʠʠ ʟʸʨʝʥ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʤʝʜʥʦʛʦ ʥʘ-
ʥʦʧʨʦʚʦʜʘ ʥʘ ʝʛʦ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠ 
ʵʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʦʜʝʣʠ:  

ʄʦʜʝʣʴ ˉ 1. ɼʠʘʤʝʪʨ ï 27.48 ¡, ʫʛʦʣ ʦʨʠʝʥʪʘʮʠʠ ʟʸʨʝʥ ʢʨʠʩʪʘʣʣʠʯʝ-
ʩʢʦʡ ʨʝʰʸʪʢʠ ï 8Á. 

ʄʦʜʝʣʴ ˉ 2. ɼʠʘʤʝʪʨ ï 27.48 ¡, ʫʛʦʣ ʦʨʠʝʥʪʘʮʠʠ ʟʸʨʝʥ ʢʨʠʩʪʘʣʣʠʯʝ-
ʩʢʦʡ ʨʝʰʸʪʢʠ ï 36.9Á. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʤʝʜʥʳʭ ʥʘʥʦʧʨʦʚʦʜʦʚ ʧʨʦʚʦ-
ʜʠʣʦʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 880 K, 1018 K, 1086K ʠ 1154K, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 
65%, 75%, 80% ʠ 85% ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʤʝʜʠ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ (1358ʧʣ

CuT K= ). 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʥʦʧʨʦʚʦʜʘ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʤʥʦʛʦʤʘʩʰʪʘʙʥʦʝ 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ, ʢʦʪʦʨʳʡ ʧʦ-
ʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʥʘʥʦʧʨʦʚʦʜʦʚ, ʠʤʝʶʱʠʭ 
ʩʪʨʫʢʪʫʨʫ ʪʠʧʘ çʙʘʤʙʫʢè, ʨʝʛʠʦʥʦʤ, ʪʨʝʙʫʶʱʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʘʪʦʤʥʦʤ 
ʫʨʦʚʥʝ, ʷʚʣʷʝʪʩʷ ʩʦʝʜʠʥʝʥʠʝ ʜʚʫʭ ʯʘʩʪʝʡ ʥʘʥʦʧʨʦʚʦʜʘ ʠ ʧʨʠʣʝʞʘʱʘʷ ʢ ʥʠʤ 
ʦʙʣʘʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʴ ʥʘʥʦʧʨʦʚʦʜʘ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʯʘʩʪʠ:  

ɺ ʤʝʪʦʜʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʢʦʨʨʝʢʪʥʦʛʦ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʧʦʪʝʥʮʠʘʣʘ ʤʝʞʘʪʦʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 
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ʦʧʠʩʳʚʘʶʱʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʘʩʪʠʮ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʝ. ɺ ʧʨʦ-
ʚʦʜʠʤʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ  ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʘʩʪʠʮ ʙʳʣ 
ʚʳʙʨʘʥ ʧʦʪʝʥʮʠʘʣ ʤʝʪʦʜʘ ʧʦʛʨʫʞʝʥʥʦʛʦ ʘʪʦʤʘ (EAM ʧʦʪʝʥʮʠʘʣ).  

ʇʦʪʝʥʮʠʘʣ ɽɸʄ ʜʘʝʪ  ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʜʣʷ ʤʝʪʘʣʣʦʚ, ʠʤʝʶ-
ʱʠʭ ʦʙʲʸʤʥʦ-ʮʝʥʪʨʠʨʦʚʘʥʥʫʶ ʢʫʙʠʯʝʩʢʫʶ ʨʝʰʸʪʢʫ ʠ ʛʨʘʥʝʮʝʥʪʨʠʨʦʚʘʥ-
ʥʫʶ ʢʫʙʠʯʝʩʢʫʶ ʨʝʰʸʪʢʫ. ɽɸʄ ʧʦʪʝʥʮʠʘʣ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 
ʬʫʥʢʮʠʶ ʨʘʩʩʪʦʷʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʛʦ ʣʝʛʢʦ ʚʳʯʠʩʣʠʪʴ. 

ɺ ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʥʦʧʨʦʚʦʜʘ ʩ ʤʝʥʴʰʠʤ ʫʛʣʦʤ 
ʦʨʠʝʥʪʘʮʠʠ ʟʸʨʝʥ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫ-
ʨʝ, ʨʘʚʥʦʡ 880 ʂ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʦʷʚʣʝʥʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʣʦʢʘʣʴʥʳʭ 
ʜʝʬʝʢʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ ʠ ʨʘʩʧʦʣʦʞʝʥ-
ʥʳʭ ʚʥʫʪʨʠ ʙʘʤʙʫʢʦʚʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʝ ʜʝ-
ʬʝʢʪʳ ʠʩʯʝʟʘʶʪ, ʠ ʥʘʯʠʥʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʦʚʘʷ ʠʟʦʛʥʫʪʘʷ ʩʪʨʫʢʪʫʨʘ. 
ʇʦʭʦʞʠʡ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʡ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʧʨʦʭʦʜʠʪ ʠ ʚ ʤʦʜʝʣʠ ˉ 2. ɺ 
ʩʘʤʦʤ ʥʘʯʘʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʯʝʪʢʦʛʦ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʚ ʧʦʛʨʘʥʠʯʥʦʡ ʦʙʣʘʩ-
ʪʠ ʥʘʥʦʧʨʦʚʦʜʘ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʥʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʥʝʟʥʘʯʠʪʝʣʴ-
ʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ. ʆʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʜʘʥʥʳʝ ʜʝʬʝʢʪʳ ʥʘʯʠʥʘʶʪ ʠʩʯʝʟʘʪʴ, ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʘʷ ʠʟʦʛʥʫʪʘʷ 
ʩʪʨʫʢʪʫʨʘ. ʋʛʦʣ ʦʨʠʝʥʪʘʮʠʠ ʟʸʨʝʥ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ ʦʩʪʘʸʪʩʷ ʙʝʟ 
ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ. ʇʦʷʚʣʝʥʠʝ ʜʠʩʣʦʢʘʮʠʦʥʥʳʭ ʩʪʝʥʦʢ ʪʘʢʞʝ ʥʝ ʥʘʙʣʶ-
ʜʘʝʪʩʷ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦ-
ʩʪʨʫʢʪʫʨʳ ʥʘʥʦʧʨʦʚʦʜʦʚ ʤʥʦʛʦʤʘʩʰʪʘʙʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʤʦʣʝ-
ʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1018ʂ, 1086ʂ ʠ 1154ʂ. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʘ-
ʥʦʧʨʦʚʦʜʦʚ ʩ ʙʦʣʴʰʠʤ ʫʛʣʦʤ ʦʨʠʝʥʪʘʮʠʠ ʟʸʨʝʥ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ 
ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ 80% ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʤʝʜʠ. ʇʨʠ 
ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʥʦʩʪʨʫʢʪʫʨʘʭ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦ-
ʮʝʩʩ ʧʣʘʚʣʝʥʠʷ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʤʦʜʝʣʠ ˉ 1 ʜʘʥʥʳʭ ʵʬʬʝʢʪ ʥʝ ʩʪʦʣʴ ʦʯʝ-
ʚʠʜʝʥ, ʪ.ʢ. ʩʪʨʫʢʪʫʨʘ ʥʘʥʦʧʨʦʚʦʜʘ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʦʡ, ʠ 
ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʯʘʩʪʝʡ ʥʘʥʦʧʨʦʚʦʜʘ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ 
ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʠʮ ʩ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ.  

ɹʦʣʝʝ ʦʯʝʚʠʜʝʥ ʜʘʥʥʳʡ ʵʬʬʝʢʪ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʘʥʦʧʨʦʚʦʜʘ ʩ 
ʙʦʣʴʰʠʡ ʫʛʣʦʤ ʦʨʠʝʥʪʘʮʠʠ ʜʠʘʤʝʪʨʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʩ 
ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʢʘʞʜʦʤ 
ʰʘʛʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʢ ʢʦʥʮʫ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʩʩʣʝʜʫʝʤʘʷ ʥʘʥʦʩʪʨʫʢ-
ʪʫʨʘ ʥʘʯʠʥʘʝʪ ʨʘʟʨʫʰʘʪʴʩʷ. 

ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ (ʜʦ 1154ʂ) ʧʨʠʚʝʣʦ ʢ ʙʦʣʝʝ ʚʳ-
ʨʘʞʝʥʥʦʤʫ ʧʨʦʮʝʩʩʫ ʧʣʘʚʣʝʥʠʷ ʥʘʥʦʧʨʦʚʦʜʦʚ ʩ ʙʦʣʴʰʠʤ ʫʛʣʦʤ ʦʨʠʝʥʪʘ-
ʮʠʠ ʟʸʨʝʥ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ (ʈʠʩ. 1) ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʦ 
ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ ʥʘʥʦʧʨʦʚʦʜʦʚ ʩ ʤʝʥʴʰʠʤ ʫʛʣʦʤ ʦʨʠʝʥʪʘʮʠʠ ʟʸʨʝʥ ʢʨʠ-
ʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ (ʈʠʩ. 2). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 
ʚʳʚʦʜ, ʯʪʦ ʩʚʦʡʩʪʚʘ ʤʝʜʥʳʭ ʥʘʥʦʧʨʦʚʦʜʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 
ʩʚʦʡʩʪʚ ʜʨʫʛʠʭ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. ʅʘ ʧʦʚʝʜʝʥʠʝ ʤʝʜʥʳʭ ʥʘ-
ʥʦʧʨʦʚʦʜʦʚ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʤʧʝʨʘʪʫʨʘ, ʥʦ ʠ 
ʫʛʦʣ ʦʨʠʝʥʪʘʮʠʠ ʟʸʨʝʥ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ ʥʘʥʦʩʪʨʫʢʪʫʨʳ. 
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ʈɸʉʇʈɽɼɽʃɽʅʀʗ ʈɸɹʆʊ ʉ ʇʆʄʆʑʔʖ ɿɸɼɸʏʀ  
ʆ ʈʖʂɿɸʂɽ 

ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʂʘʣʫʛʘ, 248000, ʈʦʩʩʠʷ 

 

ʆʨʠʝʥʪʠʨʘʤʠ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʝʛʦ 
ʧʣʘʥʳ: ʧʣʘʥʳ ʨʘʙʦʪ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʣʘʥ ʨʝʘʣʠʟʘʮʠʠ 
ʧʨʦʜʫʢʮʠʠ, ʧʣʘʥ ʨʘʟʚʠʪʠʷ ʠ ʪ.ʜ. 

çʇʣʘʥʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʦʩʥʦʚʥʦʡ ʠʟ ʚʩʝʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 
ʬʫʥʢʮʠʡ. ʆʥʦ ʥʘʚʦʜʠʪ ʤʦʩʪ ʤʝʞʜʫ ʥʘʰʠʤ ʥʳʥʝʰʥʠʤ ʧʦʣʦʞʝʥʠʝʤ ʠ ʪʝʤ, 
ʢʦʪʦʨʦʛʦ ʤʳ ʭʦʪʠʤ ʜʦʩʪʠʯʴè [1].  

ʉʦʟʜʘʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ 
ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʙʝʟ ʨʘʟʨʘʙʦʪʢʠ ʯʝʪʢʦʡ ʩʠʩ-
ʪʝʤʳ ʚʥʫʪʨʠʟʘʚʦʜʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʝʣʴʟʷ. ʇʣʘʥʠʨʦʚʘʥʠʝ ð ʵʪʦ ʦʜʠʥ ʠʟ 
ʩʧʦʩʦʙʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʨʫʢʦʚʦʜʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʜʠʥʦʝ ʥʘʧʨʘʚ-
ʣʝʥʠʝ ʫʩʠʣʠʡ ʚʩʝʭ ʯʣʝʥʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʜʦʩʪʠʞʝʥʠʶ ʝʝ ʦʙʱʠʭ ʮʝʣʝʡ. ʉ 
ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ, ʦʪ ʝʝ ʢʘʯʝʩʪʚʘ ʟʘʚʠʩʠʪ 
ʫʩʧʝʭ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʧʝʨʘʪʠʚʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ (ʆʇʇ) ʷʚʣʷʝʪʩʷ ʟʘʚʝʨ-
ʰʘʶʱʠʤ ʵʪʘʧʦʤ ʚʥʫʪʨʠʟʘʚʦʜʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɽʛʦ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷ-
ʝʪʩʷ ʪʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʧʣʘʥʦʚʳʭ ʟʘʜʘʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʦʜʨʘʟʜʝʣʝ-
ʥʠʝʤ ʩʦʯʝʪʘʝʪʩʷ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠʭ ʚʳʧʦʣʥʝʥʠʷ [2]. 

ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʆʇʇ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʣʘʞʝʥʥʦʡ ʨʘʙʦʪʳ ʚʩʝʭ 
ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ, ʨʠʪʤʠʯʥʦʛʦ 
ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʦʙʲʝʤʝ ʠ ʥʦʤʝʥʢʣʘʪʫʨʝ ʧʨʠ ʧʦʣʥʦʤ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʆʇʇ ʨʘʟʨʘʙʘʪʳ-
ʚʘʶʪʩʷ ʢʘʣʝʥʜʘʨʥʦ-ʧʣʘʥʦʚʳʝ ʥʦʨʤʘʪʠʚʳ, ʧʣʘʥ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜ-
ʧʨʠʷʪʠʷ ʧʦ ʤʝʩʷʮʘʤ ʛʦʜʘ; ʦʧʝʨʘʪʠʚʥʦ-ʢʘʣʝʥʜʘʨʥʳʝ ʧʣʘʥʳ ʚʳʧʫʩʢʘ ʠ ʛʨʘ-
ʬʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ ʮʝʭʘʤʠ, ʫʯʘʩʪʢʘʤʠ ʧʦ ʤʝʩʷʮʘʤ, ʥʝʜʝ-
ʣʷʤ, ʩʫʪʢʘʤ, ʩʤʝʥʘʤ (ʠʥʦʛʜʘ ʯʘʩʘʤ). ɺʳʧʦʣʥʷʶʪʩʷ ʦʙʲʝʤʥʳʝ ʨʘʩʯʝʪʳ ʟʘ-
ʛʨʫʟʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʣʦʱʘʜʝʡ; ʦʨʛʘʥʠʟʫʝʪʩʷ ʩʤʝʥʥʦ-ʩʫʪʦʯʥʦʝ ʧʣʘʥʠʨʦ-
ʚʘʥʠʝ, ʦʧʝʨʘʪʠʚʥʳʡ ʫʯʝʪ ʭʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʥʪʨʦʣʴ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʝʛʦ 
(ʜʠʩʧʝʪʯʠʨʦʚʘʥʠʝ). 

ʆʇʇ ʧʦ ʤʝʩʪʫ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʤʝʞʮʝʭʦʚʦʝ ʠ ʚʥʫʪ-
ʨʠʮʝʭʦʚʦʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʥʫʪʨʠʮʝʭʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʥʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʠʪʤʠʯ-
ʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʫʯʘʩʪʢʘʤʠ ʠ ʠʭ ʨʘʙʦʯʠʤʠ ʤʝʩʪʘʤʠ ʟʘʜʘʥʥʦʡ ʤʝʩʷʯʥʦʡ 
ʧʨʦʛʨʘʤʤʳ. ʉʦʜʝʨʞʘʥʠʝʤ ʚʥʫʪʨʠʮʝʭʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘ-
ʙʦʪʢʘ ʦʧʝʨʘʪʠʚʥʳʭ ʧʣʘʥʦʚ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʪʝʢʫʱʠʭ ʛʨʘʬʠʢʦʚ ʨʘʙʦʪʳ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʦʪʦʯʥʳʭ ʣʠʥʠʡ ʠ ʦʪʜʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʥʘ ʦʩ-
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ʥʦʚʝ ʛʦʜʦʚʳʭ ʧʣʘʥʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʜʘʥʠʷ ʫʯʘʩʪʢʘʤ ʥʘ ʢʦʨʦʪʢʠʝ ʦʪʨʝʟʢʠ ʚʨʝʤʝʥʠ ʚ ʚʠʜʝ 
ʧʨʦʛʨʘʤʤ ʠ ʛʨʘʬʠʢʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʩʨʦʢʦʚ ʟʘʧʫʩʢʘ-ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ, ʧʨʠ 
ʵʪʦʤ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʟʘʛʨʫʟʢʝ ʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʦʨʫ-
ʜʦʚʘʥʠʷ. 

 ʇʦʣʫʯʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʣʘʥʦʚ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʟʘ-
ʧʫʩʢ ʜʝʪʘʣʝʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʪʘʢ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 
ʥʘʠʣʫʯʰʝʝ ʩʦʯʝʪʘʥʠʝ ʩʨʦʢʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩ ʨʘʚʥʦʤʝʨʥʦʡ ʟʘʛʨʫʟʢʦʡ ʦʙʦ-
ʨʫʜʦʚʘʥʠʷ ʚ ʮʝʭʘʭ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʠʤ ʝʝ ʢʘʢ ʟʘʜʘʯʫ ʦ ʨʶʢʟʘʢʝ. ɿʘʜʘʯʘ 
ʦ ʨʶʢʟʘʢʝ ʩʦʜʝʨʞʘʪʝʣʴʥʦ ʦʟʥʘʯʘʝʪ ʚʳʙʦʨ ʧʨʝʜʤʝʪʦʚ ʩ ʥʘʠʙʦʣʴʰʝʡ ʩʫʤ-
ʤʘʨʥʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʫʤʝʱʘʶʱʠʭʩʷ ʚ ʨʶʢʟʘʢ ʟʘʜʘʥʥʦʛʦ ʨʘʟʤʝʨʘ. 

ʇʫʩʪʴ Q ï ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʜʝʪʘʣʝʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ 
ʨʘʙʦʯʝʤʫ . 

ɼʣʷ ʢʘʞʜʦʛʦ  ʠʟʚʝʩʪʥʘ ʪʨʫʜʦʝʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ  ʠ ʧʨʠʦʨʠʪʝʪ 

ʚʳʧʦʣʥʝʥʠʷ .  

ʀʤʝʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʯʘʩʦʚ ʚ ʤʝʩʷʮ T.  ʊʨʝʙʫʝʪʩʷ ʟʘʛʨʫʟʠʪʴ 
ʨʘʙʦʯʝʛʦ ʪʘʢ, ʯʪʦʙ ʦʥ ʟʘ ʚʨʝʤʷ T ʫʩʧʝʣ ʩʜʝʣʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʜʝʪʘʣʝʡ Q, ʫʯʠʪʳʚʘʷ ʧʨʠʦʨʠʪʝʪ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ʇʦʣʘʛʘʝʤ, ʯʪʦ T, ,  ï ʮʝ-

ʣʳʝ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʝ ʯʠʩʣʘ. 

ɺʚʝʜʝʤ ʜʚʦʠʯʥʳʝ ʧʝʨʝʤʝʥʥʳʝ .  ï ʝʩʣʠ ʜʝʪʘʣʴ ʚʳ-

ʙʨʘʥʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚ ʟʘʜʘʥʥʳʡ ʧʝʨʠʦʜ ʠ ï ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. 

ʊʦʛʜʘ ʟʘʜʘʯʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʘ ʚ ʮʝʭʝ ʩʚʦʜʠʪʩʷ ʢ ʩʣʝ-
ʜʫʶʱʝʡ ʟʘʜʘʯʝ ʣʠʥʝʡʥʦʛʦ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʙʫʣʝʚʳʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ: ʥʘʡʪʠ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ , ʧʨʠ ʢʦʪʦʨʳʭ 

ʚʳʧʦʣʥʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʦʨʠʪʝʪʥʳʭ ʜʝʪʘʣʝʡ 

 

(1) 

ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ: 

 

(2
) 

ʉʯʠʪʘʝʤ, ʯʪʦ ʨʘʙʦʯʠʡ ï ʛʨʫʧʧʘ ʨʘʙʦʯʠʭ ʩ ʦʜʠʥʘʢʦʚʳʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ 
ʚ ʮʝʭʝ, ʚʳʧʦʣʥʷʶʱʠʭ ʦʜʠʥʘʢʦʚʳʝ ʦʧʝʨʘʮʠʠ. ɸ ʢʘʞʜʘʷ ʜʝʪʘʣʴ ʤʦʞʝʪ ʠʟʛʦ-
ʪʘʚʣʠʚʘʪʴʩʷ ʫʢʘʟʘʥʥʦʝ ʯʠʩʣʦ ʨʘʟ ʠ ʠʤʝʪʴ ʨʘʟʥʳʡ ʧʨʠʦʨʠʪʝʪ.  ʀʟʛʦʪʘʚʣʠ-
ʚʘʪʴ ʪʘʢʠʝ ʜʝʪʘʣʠ ʣʫʯʰʝ ʧʘʨʪʠʷʤʠ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʝʥʘʣʘʜ-
ʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɿʘʜʘʯʘ ʷʚʣʷʝʪʩʷ NP-ʧʦʣʥʦʡ ʠ ʨʝʰʘʝʪʩʷ ʪʦʯʥʳʤʠ ʤʝʪʦʜʘʤʠ: ʧʦʣʥʳʡ 
ʧʝʨʝʙʦʨ, ʤʝʪʦʜ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ, ɼʇ ï ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʧʨʠʙʣʠʞʝʥʥr-
ʤʠ: ʞʘʜʥʳʝ ʘʣʛʦʨʠʪʤʳ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʧʦʠʩʢʘ ʧʨʠ ʵʪʦʤ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 
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ʜʠʩʢʨʝʪʥʳʤ ʤʥʦʞʝʩʪʚʦʤ ʚʩʝʭ ʜʦʧʫʩʪʠʤʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʨʷʜʢʘ ʠʟʛʦʪʦʚʣʝ-
ʥʠʷ ʜʝʪʘʣʝʡ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʚʝʣʠʯʠʥʳ , ʛʜʝ n ï ʢʦʣʠʯʝ-

ʩʪʚʦ ʜʝʪʘʣʝʡ. 

ʇʦʣʥʳʡ ʧʝʨʝʙʦʨ ï ʧʝʨʝʙʦʨ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ (ʚʩʝʭ ʩʦʩʪʦʷʥʠʡ) ï
ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʡ, ʥʦ ʪʦʯʥʳʡ ʤʝʪʦʜ. ʉʣʦʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʨʘʚʥʘ 

. ɸʣʛʦʨʠʪʤ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʣʠʰʴ ʩ ʥʝʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ n. ʉ 

ʨʦʩʪʦʤ n, ʯʠʩʣʦ ʚʘʨʠʘʥʪʦʚ ʦʯʝʥʴ ʙʳʩʪʨʦ ʨʘʩʪʝʪ, ʠ ʟʘʜʘʯʘ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢ-
ʪʠʯʝʩʢʠ ʥʝʨʘʟʨʝʰʠʤʦʡ ʤʝʪʦʜʦʤ ʧʦʣʥʦʛʦ ʧʝʨʝʙʦʨʘ. 

ʄʝʪʦʜ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ ï ʧʦ ʩʫʪʠ ʩʦʢʨʘʱʝʥʠʝ ʧʦʣʥʦʛʦ ʧʝʨʝʙʦʨʘ ʩ ʦʪ-
ʩʝʯʝʥʠʝʤ ʟʘʚʝʜʦʤʦ çʧʣʦʭʠʭè ʨʝʰʝʥʠʡ.  ɽʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʢʘʢʦʝ-ʪʦ ʦʧʪʠ-
ʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ P, ʘ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʝʪʚʠ ʨʝʰʝ-
ʥʠʝ ʟʘʚʝʜʦʤʦ ʭʫʞʝ ʯʝʤ P, ʪʦ ʩʣʝʜʫʝʪ ʦʩʪʘʥʦʚʠʪʴ ʧʦʠʩʢ ʠ ʚʳʙʨʘʪʴ ʜʨʫʛʫʶ 
ʚʝʪʚʴ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ. ʅʦ ʥʝ ʚʩʝʛʜʘ ʧʦʣʫʯʘʝʪʩʷ ʦʪʩʝʷʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ 
ʚʘʨʠʘʥʪʦʚ, ʯʪʦʙʳ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʙʳʣʘ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʝʥʘ, ʚʩʝʛʜʘ ʤʦʞʥʦ 
ʧʦʜʦʙʨʘʪʴ ʪʘʢʠʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʤʝʪʦʜ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ ʜʘʩʪ 
ʦʮʝʥʢʫ ʧʦ ʚʨʝʤʝʥʠ ʠʜʝʥʪʠʯʥʫʶ ʧʦʣʥʦʤʫ ʧʝʨʝʙʦʨʫ. 

ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ɼʇ) ʣʝʞʠʪ ʧʨʠʥ-
ʮʠʧ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ɹʝʣʣʤʘʥʘ: çʂʘʢʦʚʦ ʙʳ ʥʠ ʙʳʣʦ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʧʝ-
ʨʝʜ ʦʯʝʨʝʜʥʳʤ ʰʘʛʦʤ, ʥʘʜʦ ʚʳʙʠʨʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʵʪʦʤ ʰʘʛʝ ʪʘʢ, ʯʪʦʙʳ 
ʚʳʠʛʨʳʰ ʥʘ ʵʪʦʤ ʰʘʛʝ ʧʣʶʩ ʦʧʪʠʤʘʣʴʥʳʡ ʚʳʠʛʨʳʰ ʥʘ ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ 
ʰʘʛʘʭ ʙʳʣ ʦʧʪʠʤʘʣʴʥʳʤè. ɼʇ ʜʘʝʪ ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ, ʥʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʪʘʙ-
ʣʠʮʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʦʨʠʪʝʪʥʳʭ ʜʝʪʘʣʝʡ ʠ ʟʘʧʦʤʠʥʘʥʠʷ ʪʦ-
ʛʦ, ʠʟʛʦʪʘʚʣʠʚʘʣʘʩʴ ʣʠ ʜʝʪʘʣʴ ʠʣʠ ʥʝʪ, ʪʨʝʙʫʝʪʩʷ ʧʦʨʷʜʢʘ ʧʘʤʷʪʠ ʠ 

ʚʨʝʤʝʥʥʘʷ ʩʣʦʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʪʘʢ ʞʝ ʙʫʜʝʪ ʧʦʨʷʜʢʘ; 

ɾʘʜʥʳʡ ʘʣʛʦʨʠʪʤ ï ʦʩʥʦʚʘʥ ʥʘ ʥʘʭʦʞʜʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʨʦʰʝʛʦ ʠ 
çʜʝʰʝʚʦʛʦè ʨʝʰʝʥʠʷ.ʉʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʘʣʛʦʨʠʪʤʦʚ 
ʚʳʩʦʢʘ, ʥʦ ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ. ʉʣʦʞʥʦʩʪʴ, 
ʚ ʩʨʝʜʥʝʤ, ʨʘʚʥʘ . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʠ ʦʜʠʥ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʥʝ ʧʦʟʚʦʣʷʝʪ 
ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʝ ʚʨʝʤʷ ʠ ʧʦʣʫʯʠʪʴ ʪʦʯʥʦʝ 
ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪ-
ʤʳ. ʕʪʦʪ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʨʘʙʦʪʢʠ 
ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʪʘʢ ʢʘʢ ʩʦʯʝʪʘʝʪ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʫʯʠʪʳʚʘʝʪ ʥʝ-
ʜʦʩʪʘʪʢʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʤʝʪʦʜʦʚ. 

 ʅʘʧʨʠʤʝʨ, ʩʫʱʝʩʪʚʫʝʪ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ ʚ ʩʝʙʝ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣ-
ʛʦʨʠʪʤ ʩ ʠʜʝʷʤʠ ʤʝʪʦʜʘ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ. ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʧʦʣʫ-
ʯʝʥʠʷ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʭʦʜʠʤʦʩʪʠ ʘʣʛʦʨʠʪʤʘ. ʕʪʦ 
ʩʣʫʯʘʝʪʩʷ, ʢʦʛʜʘ ʚʩʝ ʦʩʦʙʠ, ʦʙʨʘʟʫʶʱʠʝ ʦʯʝʨʝʜʥʫʶ ʧʦʧʫʣʷʮʠʶ, ʦʢʘʟʳʚʘ-
ʶʪʩʷ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʤʠ ʦʢʦʣʦ ʣʦʢʘʣʴʥʦʛʦ ʵʢʩʪʨʝʤʫʤʘ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʠ 
ʧʨʠ ʵʪʦʤ ʨʘʙʦʪʘ ʦʧʝʨʘʪʦʨʦʚ ʩʢʨʝʱʠʚʘʥʠʷ, ʤʫʪʘʮʠʠ ʠ ʦʪʙʦʨʘ ʥʝ ʧʨʠʚʦʜʷʪ ʢ 
çʩʤʝʱʝʥʠʶè ʥʘʠʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʦʩʦʙʝʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʠʩʢʦʤʦʛʦ 
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ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʜʦʩʪʘʚʣʷʶʱʝʛʦ ʛʣʦʙʘʣʴʥʳʡ ʵʢʩʪʨʝʤʫʤ ʮʝʣʝʚʦʡ 
ʬʫʥʢʮʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʦʧʫʣʷʮʠʡ ʪʘʢ ʞʝ ʥʝ ʜʘʝʪ ʦʞʠʜʘʝʤʦʛʦ ʵʬʬʝʢ-
ʪʘ, ʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠʚʝʜʝʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
ʤʝʪʦʜʘ ʧʦʣʥʦʛʦ ʧʝʨʝʙʦʨʘ ʚʘʨʠʘʥʪʦʚ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 
ʩʥʘʯʘʣʘ ʧʨʠʤʝʥʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ, ʘ ʟʘʪʝʤ, ʥʘʡʜʝʥʥʦʝ ʠʤ ʨʝʰʝ-
ʥʠʝ ʫʣʫʯʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ [3]. ɼʘʥʥʳʡ 
ʤʝʪʦʜ ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʦ ʥʘʡʪʠ ʙʣʠʟʢʦʝ ʢ ʪʦʯʥʦʤʫ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʣʘʥʠʨʦ-
ʚʘʥʠʷ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʘ ʚ ʮʝʭʝ.    

ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʧʣʘʥ ʨʘʙʦʪ ʥʘ ʟʘʜʘʥʥʳʡ ʩʨʦʢ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʘʥʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʜʝʪʘʣʝʡ ʩ ʧʣʘʥʠʨʫʝʤʳʤ ʩʨʦʢʦʤ ʥʘʯʘʣʘ ʠ 
ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʬʘʢʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʧʣʘʥ ʤʦʞʝʪ ʢʦʨ-
ʨʝʢʪʠʨʦʚʘʪʴʩʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʧʣʘʥʦʚ ʩʦʛʣʘʩʦʚʳʚʘʝʪʩʷ ʨʘʙʦʪʘ 
ʫʯʘʩʪʢʦʚ, ʙʨʠʛʘʜ, ʨʘʙʦʯʠʭ ʤʝʩʪ ʦʩʥʦʚʥʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪ-
ʚʘ. ʂʦʦʨʜʠʥʘʮʠʷ ʨʘʙʦʪ ʦʨʛʘʥʠʟʫʝʪʩʷ ʧʦ ʩʨʝʜʩʪʚʘʤ ʨʘʟʨʘʙʦʪʢʠ ʫʯʘʩʪʢʘʤ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʩʤʝʥʥʦ-ʩʫʪʦʯʥʳʭ ʟʘʜʘʥʠʡ. 

ʇʦʚʩʝʜʥʝʚʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ ʬʫʥʢʮʠʡ ʧʦ 
ʢʦʥʪʨʦʣʶ ʠ ʘʥʘʣʠʟʫ ʭʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʦʛʦ ʧʣʘʥʘ 
ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʚʘʨʠʘʥʪʦʚ ʨʝʛʫʣʠʨʫʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ 
ʭʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʘʟʳʚʘʝʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʥʘ ʢʦʣʣʝʢʪʠʚʳ ʫʯʘʩʪʢʦʚ, ʙʨʠʛʘʜ, ʨʘʙʦʯʠʭ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʦʪʢʣʦʥʝ-
ʥʠʡ ʦʪ ʛʨʘʬʠʢʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʫʩʣʦʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʫʪʚʝʨʞʜʝʥʥʳʭ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ. 
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ʈʘʙʦʪʘ ʩʝʨʚʝʨʘ ʙʘʟʳ ʜʘʥʥʳʭ (ɹɼ) ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʪʘʢʠʭ ʫʩʣʦʚʠʡ, 
ʢʘʢ ʨʘʟʤʝʨʳ ɹɼ ʠ ʩʪʝʧʝʥʴ ʥʘʛʨʫʟʢʠ ʥʘ ʩʝʨʚʝʨ. ɺʦ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ 
ʢʨʫʧʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʨʘʟʚʝʨʥʫʪʘʷ ʙʘʟʘ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ 
ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ (ʜʝʩʷʪʢʠ/ʩʦʪʥʠ ɻʙ), ʧʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʦʙ-
ʥʦʚʣʷʶʪʩ ̫ʠ ʨʝʜʘʢʪʠʨʫʶʪʩʷ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ. ʇʦʩʣʝʜʥʠʡ ʬʘʢʪʦʨ 
ʫʩʠʣʠʚʘʝʪʩʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʩʝʪʝʚʦʤ 
ʫʨʦʚʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʀʥʪʝʨʥʝʪʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʢʘʟʘʥ-
ʥʳʭ ʧʨʠʯʠʥ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʧʨʦʷʚ-
ʣʷʷʩʴ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ï ʦʪ ʯʘʩʪʠʯʥʦʛʦ ʟʘʤʝʜʣʝʥʠʷ ʜʦ ʧʦʣʥʦʛʦ ʧʨʝʢʨʘʱʝ-
ʥʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʪʨʝʟʢʦʚ ʚʨʝʤʝʥʠ. ʈʝʰʝʥʠʝʤ 
ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʝ ɹɼ. 

ʉʝʛʤʝʥʪʠʨʦʚʘʥʠʝ ï ʨʘʟʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ɹɼ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʘʪʝʛʦ-
ʨʠʷʤ ʠ ʨʘʟʤʝʱʝʥʠʝʤ ʠʭ ʚ ʦʪʜʝʣʴʥʳʭ ʬʘʡʣʘʭ (datafiles), ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʦʪ-
ʜʝʣʴʥʳʭ ʜʠʩʢʦʚʳʭ ʢʦʥʪʨʦʣʣʝʨʘʭ. 

ʇʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʠʣʠ ʩʦʟʜʘʥʠʠ ɹɼ ʬʦʨʤʠʨʫʶʪʩʷ 2 ʬʘʡʣʘ ʩ ʨʘʩʰʠ-
ʨʝʥʠʷʤʠ .mdf ʠ .ldf. ʇʝʨʚʳʡ ʠʟ ʥʠʭ ʩʦʜʝʨʞʠʪ ʩʦʙʩʪʚʝʥʥʦ ʜʘʥʥʳʝ ʙʘʟʳ ʠ 
ʚʢʣʶʯʘʝʪ ʩʝʛʤʝʥʪʳ SYSTEM (ʩʣʫʞʝʙʥʳʝ ʜʘʥʥʳʝ) ʠ 
DEFAULT(ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ), ʘ ʚʪʦʨʦʡ ï ʞʫʨʥʘʣ ʪʨʘʥʟʘʢʮʠʡ (ʩʝʛ-
ʤʝʥʪ LOGSEGMENT). ʆʙʘ ʬʘʡʣʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʬʘʡʣʦʚʦʡ 
ʛʨʫʧʧʝ (filegroup) PRIMARY.  

ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩʝʨʚʝʨʘ ɹɼ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʤʝʱʘʪʴ ʬʘʡʣʳ 
ɹɼ ʥʘ ʜʠʩʢʘʭ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʢʘʢʦʛʦ-ʣʠʙʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ.  

ʇʨʠ ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʠ ɹɼ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʯʘʩʪʠ: 

1) ʆʩʥʦʚʥʳʝ ʜʘʥʥʳʝ (ʩʣʫʞʝʙʥʳʝ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ), 

2) ɼʘʥʥʳʝ ʞʫʨʥʘʣʘ (ʣʦʛʠ), 

3) ʅʝʢʣʘʩʪʝʨʠʟʦʚʘʥʥʳʝ ʠʥʜʝʢʩʳ, 

4) ʊʘʙʣʠʮʳ ʬʦʨʤʘʪʘ bigtable (ʙʦʣʝʝ 1 ʤʣʥ. ʟʘʧʠʩʝʡ), 

5) ɸʨʭʠʚʥʳʝ ʪʘʙʣʠʮʳ (ʚ ʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ). 

ʉʦʟʜʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥʜʝʢʩʥʦʛʦ ʩʝʛʤʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ʟʘ ʩʯʝʪ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ: 
ʩʝʛʤʝʥʪ ʦʩʥʦʚʥʳʭ ʜʘʥʥʳʭ ʥʝ ʥʘʛʨʫʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʚʳʧʦʣʥʝʥʘ 
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ʧʨʦʚʝʨʢʘ ʧʦ ʠʥʜʝʢʩʠʨʦʚʘʥʥʳʤ ʧʦʣʷʤ ʧʨʠ ʥʘʣʠʯʠʠ ʠʭ ʚ ʫʩʣʦʚʠʠ ʟʘʧʨʦʩʘ. ɺ 
ʨʷʜʝ ʩʠʪʫʘʮʠʡ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʛʨʘʤʦʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʢʨʳʚʘʶʱʠʭ 
ʠʥʜʝʢʩʦʚ ʧʨʠ ʚʳʙʦʨʢʝ) ʨʘʟʨʘʙʦʪʯʠʢ ɹɼ ʤʦʞʝʪ ʜʦʩʪʠʯʴ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʩʭʦ-
ʜʠʪ ʦʙʨʘʱʝʥʠʝ ʪʦʣʴʢʦ ʢ ʠʥʜʝʢʩʥʦʤʫ ʩʝʛʤʝʥʪʫ. 

ɺ ʩʝʛʤʝʥʪ ʜʣʷ bigtable, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʥʦʩʷʪʩʷ ʪʘʙʣʠʮʳ, ʩʦʜʝʨʞʘʱʠʝ 
ʙʦʣʝʝ ʤʠʣʣʠʦʥʘ ʟʘʧʠʩʝʡ, ʠ ʠʤʝʶʱʠʝ ʪʝʥʜʝʥʮʠʶ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʫʚʝʣʠʯʝ-
ʥʠʶ ʠʭ ʯʠʩʣʘ. ʄʦʜʠʬʠʢʘʮʠʷ ʠ ʦʙʨʘʱʝʥʠʝ ʢ ʥʠʤ ʦʢʘʟʳʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ 
ʥʘʛʨʫʟʢʫ ʥʘ ʩʝʨʚʝʨ ɹɼ.  

ɼʦʙʘʚʣʝʥʠʝ ʦʪʜʝʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ ʜʣʷ ʘʨʭʠʚʥʳʭ ʪʘʙʣʠʮ ʠʤʝʝʪ ʩʤʳʩʣ ʚ 
ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʩʥʦʚʥʳʝ ʪʘʙʣʠʮʳ ɹɼ ʭʨʘʥʷʪ ʪʦʣʴʢʦ ʘʢʪʫʘʣʴʥʳʝ ʜʘʥ-
ʥʳʝ, ʘ ʫʩʪʘʨʝʚʰʠʝ ʜʘʥʥʳʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ, ʦʜʥʘʢʦ, ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘ-
ʮʠʷʭ, ʤʦʛʫʪ ʙʳʪʴ ʚʳʥʝʩʝʥʳ ʚ ʘʨʭʠʚ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʣʦʛʠʯʥʦ ʜʣʷ ʨʘʟʛʨʫʟ-
ʢʠ ʩʝʨʚʝʨʘ ʚʳʥʝʩʪʠ ʘʨʭʠʚ ʚ ʦʪʜʝʣʴʥʳʡ ʜʘʪʘʬʘʡʣ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ ʞʝʣʘʪʝʣʴʥʦ ʠʭ ʧʦʤʝʱʝʥʠʝ ʚ 
ʦʪʜʝʣʴʥʳʝ ʬʘʡʣʦʚʳʝ ʛʨʫʧʧʳ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʦʟʜʘʥʠʝʤ ʬʘʡʣʦʚ: 

ALTER DATABASE dbase1 ADD FILEGROUP fgroup1; 

ALTER DATABASE dbase1 ADD FILE (NAME = ópath\fname1.ndfô, 
SIZE = é, MAXSIZE = é, FILEGROWTH = é) 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʥʝʟʘʚʠʩʠʤʳʡ ʩʝʛʤʝʥʪ ʥʘʭʦʜʠʣʩʷ ʥʘ ʦʪ-
ʜʝʣɹʥʦʤ ʜʠʩʢʝ. 

ɺ ʧʘʨʘʤʝʪʨʘʭ SIZE ʠ MAXSIZE ʫʢʘʟʳʚʘʝʪʩʷ ʨʘʟʤʝʨ ʬʘʡʣʘ, 
FILEGROWTH ï ʧʨʠʨʘʱʝʥʠʝ ʧʨʠ ʝʛʦ ʫʚʝʣʠʯʝʥʠʠ. ɼʣʷ ʬʘʡʣʦʚ ʨʘʟʤʝʨʦʤ 
ʙʦʣʝʝ 100 ʄʙ ʩʣʝʜʫʝʪ ʫʢʘʟʳʚʘʪʴ ʟʥʘʯʝʥʠʝ FILEGROWTH ʚ ʧʨʦʮʝʥʪʥʦʤ 
ʧʦʢʘʟʘʪʝʣʝ (5-10%), ʪʘʢ ʢʘʢ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʥʝ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʙʲʝʤʫ ʟʘʧʠʩʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʈʘʩʰʠʨʝʥʠʝ .ndf ï ʨʝ-
ʢʦʤʝʥʜʦʚʘʥʥʦʝ ʜʣʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʬʘʡʣʦʚ ʜʘʥʥʳʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ 
ʩʝʛʤʝʥʪ ʠʥʜʝʢʩʦʚ ʜʦʙʘʚʣʷʝʪʩʷ ʧʦʩʣʝ ʩʝʛʤʝʥʪʦʚ bigtable ʠ ʘʨʭʠʚʘ. ɽʩʣʠ ʠʭ 
ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʠʟ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʜʘʪʘʬʘʡʣʘ, ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ 
ʩʣʝʜʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ: 

¶  ɼʣʷ bigtable ʠ ʘʨʭʠʚʘ: ʦʪʢʣʶʯʝʥʠʝ ʚʩʝʭ constraints, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦ-
ʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʪʘʙʣʠʮʘʤʠ. 

¶  ʉʦʟʜʘʥʠʝ ʩʢʨʠʧʪʘ ʩʦʜʝʨʞʠʤʦʛʦ (ʜʣʷ ʪʘʙʣʠʮ) ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢ-
ʪʦʚ. 

¶  ʋʜʘʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʠʟ ʦʩʥʦʚʥʦʛʦ ʜʘʪʘʬʘʡʣʘ. 

¶  ʇʝʨʝʩʦʟʜʘʥʠʝ ʦʙʲʝʢʪʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʥʫʞʥʦʡ ʬʘʡʣʦʚʦʡ ʛʨʫʧʧʳ (ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʡ ʩʢʨʠʧʪ). 

¶  ɼʣʷ bigtable ʠ ʘʨʭʠʚʘ: ʚʢʣʶʯʝʥʠʝ ʚʩʝʭ constraints, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʠʤʠ ʪʘʙʣʠʮʘʤʠ. 
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ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʣʝʜʫʝʪ ʫʢʘʟʳʚʘʪʴ ʬʘʡʣʦʚʫʶ ʛʨʫʧ-
ʧʫ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʙʲʝʢʪʘ (ʠʥʩʪʨʫʢʮʠʷ çON [ʠʤʷ_ʬʘʡʣʦʚʦʡ_ʛʨʫʧʧʳ]è ʚ 
ʢʦʥʮʝ ʢʦʤʘʥʜʳ). ɼʣʷ ʫʥʠʚʝʨʩʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʯʠʢʫ ɹɼ ʣʦʛʠʯʥʦ ʠʩʧʦʣʴ-
ʟʦʚʘʪʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʰʘʙʣʦʥ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʘʥʥʦʝ ʧʨʘʚʠʣʦ ʦʪʥʦ-
ʩʠʪʩʷ ʢ ʥʝʢʣʘʩʪʝʨʠʟʦʚʘʥʥʳʤ ʠʥʜʝʢʩʘʤ, ʪ.ʢ. ʦʥʠ ʜʦʙʘʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ 
ʯʘʱʝ ʪʘʙʣʠʮ. 

CREATE NONCLUSTERED INDEX index1 ON table1  

(column1 ASC) INCLUDE column2 

ON fgroup1 

ʉʝʛʤʝʥʪʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʟʘ ʩʯʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʫʧʧ ʜʘʥʥʳʭ ʧʦ 
ʨʘʟʣʠʯʥʳʤ ʩʝʛʤʝʥʪʘʤ ʠ ʜʦʩʪʠʞʝʥʠʷ ʧʘʨʘʣʣʝʣʠʟʤʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʧʨʦ-
ʩʦʚ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʩʝʨʚʝʨ ɹɼ; ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ; 
ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʩʠʩʪʝʤʳ; ʫʣʫʯʰʠʪʴ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʨʘʩʰʠʨʷʝ-
ʤʦʩʪ ɹɹɼ.  

ʕʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ɹɼ ʦʙʣʘʜʘʝʪ 
ʜʦʩʪʘʪʦʯʥʳʤ ʦʙʲʝʤʦʤ ʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʱʫʪʠʤʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʩʝʨʚʝʨ ɹɼ, 
ʜʣʷ ʙʘʟ ʩʨʝʜʥʠʭ ʠ ʤʘʣʳʭ ʨʘʟʤʝʨʦʚ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʤʝʱʝʥʠʷ ʬʘʡʣʦʚ ʙʘʟʳ ʥʘ 
ʦʪʜʝʣʴʥʦʤ ʜʠʩʢʝ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

 

ʈʦʙʝʨʪ ɺʠʝʡʨʘ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ Microsoft SQL Server 
2008. ɹʘʟʦʚʳʡ ʢʫʨʩ. ï ʄ.: ɼʠʘʣʝʢʪʠʢʘ, ɺʠʣʴʷʤʩ, 2010 ʛ. ï 816 ʩʪʨ. 

 

ʊʚʝʨʜʦʚʘ ʉʚʝʪʣʘʥʘ ʄʠʭʘʡʣʦʚʥʘ ð ʜʦʮʝʥʪ, ʢ.ʪ.ʥ. ʂʌ ʄɻʊʋ ʠʤ. 
ʅ.ʕ. ɹʘʫʤʘʥʘ. E-mail: ablaze@newmail.ru. 

ɹʨʳʣʝʚ ɸʣʝʢʩʝʡ ð ʨʘʟʨʘʙʦʪʯʠʢ, ʆʆʆ "ʂʦʨʝʧʘʨʪʥʝʨʩ ʉʆʌʊ".  

E-mail: a.brylyov@mail.ru. 

http://www.ozon.ru/person/1659394/
http://www.ozon.ru/brand/856497/
http://www.ozon.ru/brand/856490/
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ɸ.ʕ. ʊʝʣʝʨʤʘʥ, ʗ.ɸ. ɹʣʘʥʢ 

ʉʀʉʊɽʄɸ ʆɹʅɸʈʋɾɽʅʀʗ ɺʊʆʈɾɽʅʀʁ ɺ ɹɸɿʓ ɼɸʅʅʓʍ 

ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʂʘʣʫʛʘ, 248000, ʈʦʩʩʠʷ 

 

 

ʉ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʦʩʦʙʦʚ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 
ʦʩʪʨʦ ʚʩʪʘʸʪ ʚʦʧʨʦʩ ʦ ʟʘʱʠʪʝ ʠ ʪʘʡʥʦʤ ʭʨʘʥʝʥʠʠ ʜʘʥʥʳʭ. ɺ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʩʧʦʩʦʙʦʤ ʭʨʘʥʝʥʠʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʷʚʣʷʶʪʩʷ ʙʘʟʳ ʜʘʥʥʳʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʪʘ-
ʥʦʚʠʪʴʩʷ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʤʥʦʞʝʩʪʚʦ ʩʠʩ-
ʪʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ ʚ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ, ʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫ-
ʶʪ ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ, 
ʫʯʠʪʳʚʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ. ʇʝʨʝʜ ʨʘʟʨʘ-
ʙʦʪʯʠʢʘʤʠ ʂʀʉ ʠ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʂʀʉ ʩʪʦʠʪ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ 
ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʟʘʱʠʪʳ ʂʀʉ ʠ ʠʭ ʩʦʩʪʘʚ-
ʣʷʶʱʠʭ ʦʪ ʚʟʣʦʤʘ. ʊʘʢ ʢʘʢ ʥʠʢʘʢʘʷ ʟʘʱʠʪʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʘʙʩʦʣʶʪʥʦʡ, ʪʦ 
ʦʧʪʠʤʘʣʴʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʟʘʱʠʪʫ ʂʀʉ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ 
ʜʦʩʪʫʧʘ (ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ, ʬʠʟʠʯʝʩʢʦʤ, ʩʝʪʝʚʦʤ ʠ ʪ.ʜ.). 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩ-
ʪʝʤʫ ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ (ʉʆɺ) ʚ ɹɼ, ʦʩʥʦʚʘʥʥʫ  ʁʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ 
ʩʙʦʨʝ ʜʘʥʥʳʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʵʚʨʠʩʪʠʯʝʩʢʦʤ 
ʘʥʘʣʠʟʝ. ʉʦʙʠʨʘʝʤʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ:  

¶ ʚr ʧʦʣʥʷʝʤʳʝ ʚ ɹɼ ʦʧʝʨʘʪʦʨʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ; 

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʪʦʨʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ɹɼ; 

¶ ʩʪʘʪʠʩʪʠʢʘ ʦʙʨʘʱʝʥʠʡ ʢ ʙʣʦʢʘʤ ɹɼ; 

¶ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʠʥʪʝʨʬʝʡʩʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʦʨʛʘʥʠʟʫʝʪ ʜʦʩʪʫʧ 

ʢ ɹɼ. 

ɽʩʣʠ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ çʥʦʨʤʳè, ʚʳʯʠʩʣʷʝ-

ʤʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʩʪʘʪʠʩʪʠʢʠ, ʜʦʣʞʥʘ ʙʳʪʴ ʜʠʘʛʥʦʩʪʠʨʦ-

ʚʘʥʘ ʩʠʪʫʘʮʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ɹɼ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦ-

ʨʦʡ ʚʳʧʦʣʥʷʝʪʩʷ: 

1. ʦʧʦʚʝʱʝʥʠʝ ʦ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʤ ʜʦʩʪʫʧʝ; 

2. ʧʨʝʨʳʚʘʥʠʝ ʨʘʙʦʪʳ ʧʦʜʦʟʨʠʪʝʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʜʦʣʞʥʘ ʩʪʘʪʴ ʥʘʧʨʘʚʣʝʥ-

ʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʨʝʜʣʘʛʘʝʤʦʝ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʞʥʦ ʨʘʙʦʪʘʪʴ ʥʘʧʨʷʤʫʶ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʘ ʪʘʢ 
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ʞʝ ʫʯʠʪʳʚʘʪʴ ʨʘʙʦʪʳ ʢʣʠʝʥʪʦʚ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʢʣʶʯʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩ 

ʘʜʘʧʪʘʮʠʝʡ ʚʣʦʞʝʥʥʳʭ ʬʫʥʢʮʠʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ, ʪʨʝʙʫʶʱʠʭ ʢʨʫʧʥʳʭ ʚʣʦʞʝʥʠʡ ʚ 

ʨʘʟʨʘʙʦʪʢʫ ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʤʝʪʦʜʦʚ, ʤʦʜʝʣʝʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʤʦʜʠʬʠʢʘʮʠʠ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʪʘʪʠʩʪʠʢʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ, ʥʝ ʪʨʝʙʫʝʪ ʩʪʦʣʴʢʠʭ 

ʚʣʦʞʝʥʠʡ, ʪ.ʢ. ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʵʬʬʝʢʪʠʚʥʳʭ ʘʣ-

ʛʦʨʠʪʤʦʚ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ. 

ʊʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʢʣʠʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

(ʉʋɹɼ), ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ, ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʩʧʠʩʦʢ 

ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʧʦʣʥʝʥ ʥʝʜʦʩʪʘʶʱʠʤʠ ʢʣʠʝʥʪʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʥʘ ʢʦʥ-

ʢʨʝʪʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 

ɸʥʘʣʦʛʠ. ʉʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʷʚʣʷʶʪʩʷ CATNET, 
McAfee ʠ Check Point. 

McAfee. ɼʦʩʪʫʧʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʟʘʱʠʪʳ ʂʀʉ ʩ ʤʥʦʞʝʩʪʚʦʤ ʬʫʥʢʮʠʡ 
ʠ ʥʠʟʢʦʡ ʮʝʥʦʡ. ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʚʥʝʰʥʷʷ ʟʘʱʠʪʘ. ʆʪʟʳ-
ʚʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʘʷ ʟʘʱʠʪʘ ʣʝʛʢʦ ʧʦʜʜʘʝʪʩʷ ʚʟʣʦ-
ʤʫ. 

CatNet. ʀʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʜʣʷ ɹɼ, ʚʳʧʫʩ-
ʢʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʣʝʢʪʘʮʠʷʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʚʠʜ 
ʂʀʉ. ɽʜʠʥʩʪʚʝʥʥʳʤ, ʥʦ ʥʝ ʤʘʣʳʤ ʤʠʥʫʩʦʤ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʧʦʢʫʧʢʠ 
ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʨʠʦʙʨʝʩʪʠ ʩʠʩʪʝʤʫ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ 
ʥʝʚʦʟʤʦʞʥʦ, ʪʦʣʴʢʦ ʯʝʨʝʟ ʦʬʠʮʠʘʣʴʥʳʭ ʨʝʩʝʣʣʝʨʦʚ, ʢʦʪʦʨʳʭ ʚ ʈʦʩʩʠʠ 
ʦʯʝʥʴ ʠ ʦʯʝʥʴ ʥʝʤʥʦʛʦ. 

Check Point. ɻʣʘʚʥʳʤ ʝʛʦ ʤʠʥʫʩʦʤ ʷʚʣʷʝʪʩʷ ʟʘʪʨʫʜʥʝʥʠʝ ʨʘʙʦʪʳ ʩ ʙʘ-
ʟʘʤʠ ʜʘʥʥʳʭ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʨʝʰʝʥʠʝʤ, ʯʪʦ ʢʦ-
ʥʝʯʥʦ ʦʯʝʥʴ ʫʜʦʙʥʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʜʥʘʢʦ ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ ʧʦʤʝʭʦʡ 
ʢʘʯʝʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ ʢʘʞʜʦʛʦ ʠʟ ʙʣʦʢʦʚ ʩʠʩʪʝʤʳ. 

ɺʳʚʦʜ. ʇʨʦʝʢʪʠʨʫʝʤʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʦʜʠʥ ʠʟ ʫʨʦʚʥʝʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠ 
ʩʪʘʪʴ ʜʦʩʪʫʧʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ.  

CatNat ʠ Checkpoint ʠʤʝʶʪ ʩʭʦʞʠʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ. ʉʠʩʪʝʤʘ ʩʦ-
ʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʝʨʚʝʨʦʚ, ʢʦʪʦʨʳʝ ʘʥʘʣʠʟʠʨʫʶʪ 
ʩʝʪʝʚʦʡ ʪʨʘʬʠʢ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʘʭ ʩʝʪʠ ʠ ʧʝʨʝʜʘʶʪ ʩʦʦʙʱʝʥʠʷ ʦ ʚʦʟ-
ʤʦʞʥʦʤ ʥʘʧʘʜʝʥʠʠ ʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʢʦʥʩʦʣʴ ʫʧʨʘʚʣʝʥʠʷ. ʅʠʢʘʢʠʝ 
ʜʨʫʛʠʝ ʧʨʠʣʦʞʝʥʠʷ ʥʝ ʨʘʙʦʪʘʶʪ ʥʘ ʩʝʨʚʝʨʘʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʉʆɺ, ʧʦʵʪʦʤʫ 
ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʱʠʱʝʥʳ ʦʪ ʥʘʧʘʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʨʝʜ-
ʩʪʚʘʤʠ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ çʩʪʝʣʩè-ʨʝʞʠʤʝ, ʯʪʦ ʟʘ-
ʪʨʫʜʥʷʝʪ ʦʙʥʘʨʫʞʝʥʠʝ ʥʘʧʘʜʘʶʱʠʭ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʚ 
ʩʝʪʠ.  
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McAfee ʨʘʙʦʪʘʝʪ, ʘʥʘʣʠʟʠʨʫʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʥʘ ʢʦʥʢʨʝʪʥʦʤ 
ʩʝʨʚʝʨʝ, ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʘ; ʩʦʙʠʨʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʥʪʨʦʣʠʨʫʝ-
ʤʦʤ ʝʡ ʩʝʨʚʝʨʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʉʆɺ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʥʘ ʩʝʨʚʝʨʝ ʩ 
ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʝʪʘʣʠʟʘʮʠʠ ʠ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʪʴ, ʢʪʦ ʠʟ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 
ʚʳʧʦʣʥʷʝʪ ʟʣʦʥʘʤʝʨʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʩʝʨʚʝʨʘ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ. 

 

¶ http://it-sektor.ru/obnaruzhenie-vtorzheniyi.html - çIT-ʩʝʢʪʦʨè 

¶ çʆʙʥʘʨʫʞʝʥʠʝ ʚʪʦʨʞʝʥʠʡ ʚ ʩʝʪʴ. ʅʘʩʪʦʣʴʥʘʷ ʢʥʠʛʘ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ 

ʩʠʩʪʝʤʥʦʤʫ ʘʥʘʣʠʟʫè. ʉʪʠʚʝʥ ʅʦʨʪʢʘʪʪ, ɼʞʫʜʠ ʅʦʚʘʢ. 

 

ʊʝʣʝʨʤʘʥ ɸʣʝʢʩʝʡ ʕʜʫʘʨʜʦʚʠʯ ð ʩʪʫʜʝʥʪ ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫ-
ʤʘʥʘ. E-mail: telerman.bas@yandex.ru. 

ɹʣʘʥʢ ʗʥʘ ɸʥʜʨʝʝʚʥʘ ð ʩʪʫʜʝʥʪ ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. E-
mail: yanablank10@gmail.com. 

http://it-sektor.ru/obnaruzhenie-vtorzheniyi.html
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ʅ.ʕ. ʃʠʙʤʘʥ, ɸ.ɺ. ʄʘʟʠʥ, ʅ.ɸ. ɽʣʠʩʝʝʚʘ 

ʉʊʈʋʂʊʋʈɸ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆɻʆ ʉʆʉʊɸɺɸ ʀɿɼɽʃʀʁ 

ɼʃʗ ɺʆɿʄʆɾʅʆʉʊʀ ʆʇɽʈɸʊʀɺʅʆɻʆ ʇʃɸʅʀʈʆɺɸʅʀʗ 

ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʂʘʣʫʛʘ, 248000, ʈʦʩʩʠʷ 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʘʷ ʨʳʥʦʯʥʘʷ ʵʢʦʥʦʤʠʢʘ ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ 

ʢ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʶ ʠ ʧʣʘʥʠʨʦʚʘʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ 

ʚʳʭʦʜʷʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʦʚʳʰʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʛʠʙʢʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ. ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʝʝ ʜʠʥʘʤʠʢʘ ʠ 

ʧʨʦʛʨʝʩʩ ʟʘʩʪʘʚʣʷʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚʦ ʚʩʝ ʙʦʣʝʝ 

ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ [1]. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢ-

ʪʫʘʣʴʥʝʡʰʠʭ ʟʘʜʘʯ, ʧʨʝʜʧʨʠʷʪʠʝ ʜʦʣʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʪʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʦʠʟʚʦʜʠʪʴ ʥʫʞʥʳʝ ʪʦʚʘʨʳ ʥʘʠʚʳʩʰʝʛʦ ʢʘʯʝʩʪʚʘ ʚ 

ʥʫʞʥʦʝ ʚʨʝʤʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ. ʕʪʦ ʢʦʤʧʣʝʢʩʥʘʷ ʧʨʦʙʣʝʤʘ, ʠ 

ʜʣʷ ʝʝ ʨʝʰʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ. 

ʇʨʘʢʪʠʢʘ ʨʘʙʦʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʘʯʘʩʪʫʶ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʥʦʛʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʜʦ ʩʠʭ ʧʦʨ ʧʦʣʴʟʫʶʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʪʘʪʠʯʝʩʢʠʤʠ ʠʥʩʪ-

ʨʫʤʝʥʪʘʤʠ (ʜʦʩʢʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʙʫʤʘʞʥʳʝ ʪʘʙʣʠʮʳ ʠʣʠ ʩʝʪʝʚʳʝ ʛʨʘʬʠ-

ʢʠ). ɺ ʥʝʢʦʪʦʨʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʦʙʱʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʠʢʘʢʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʦʙʳʪʠʡ, 

ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʨʘʩʧʠʩʘʥʠʝ, ʩʪʦʣʴ ʚʝʣʠʢʦ, ʯʪʦ ʦʙʨʘʙʦʪʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʩʪʘʪʠʯʝʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʂʨʘʡʥʝ 

ʩʣʦʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʠ ʚʥʦʩʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʩ-

ʧʠʩʘʥʠʝ ʨʘʙʦʪ. ʇʦ ʫʢʘʟʘʥʥʦʡ ʧʨʠʯʠʥʝ ʦʧʝʨʘʪʠʚʥʳʡ ʧʣʘʥ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʇʦ ʨʘʩʯʝʪʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʥ ʪʝʨʷʝʪ ʩʚʦʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʫʞʝ ʧʦ ʠʩʪʝʯʝʥʠʠ 20 ʧʨʦʮʝʥʪʦʚ ʧʣʘʥʠʨʫʝʤʦʛʦ ʩʨʦʢʘ [2]. ʈʝʥ-

ʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʥʠʞʘʝʪʩʷ, ʘ ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʘʜʘʝʪ. 

 ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ ʥʫʞʥʳ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴ ʚʩʝ ʧʨʦʠʩʭʦ-

ʜʷʱʠʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʮʝʩʩʳ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʩʧʦʩʦʙʥʳ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʠ ʪʝʤ ʩʘʤʳʤ ʫʯʠʪʳʚʘʪʴ ʜʠʥʘʤʠʯʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʳ ʥʦʚʳʝ ʤʝ-

ʪʦʜʠʢʠ ʠ ʧʨʠʝʤʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʣʦʞʥʦʩʪʠ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʝʛʦ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ. 
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦ-

ʚʘʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʩʣʦʞʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʪʘʣʦ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʦ. 

ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʯʠʪʳʚʘʶ-

ʱʠʡ ʧʦʨʪʬʝʣʴ ʟʘʢʘʟʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ ʠ ʨʝʩʫʨʩʳ ʜʣʷ ʩʙʘʣʘʥ-

ʩʠʨʦʚʘʥʥʦʩʪʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʳʥʢʘ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʝʨʘʪʠʚʥʳʡ ʧʣʘʥ ï ʵʪʦ ʩʠʩʪʝʤʘ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʫʢʘʟʘʥʠʝ ʥʘ ʵʪʘʧʳ 

ʠ ʩʧʦʩʦʙʳ ʠʭ ʜʦʩʪʠʞʝʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʞʠʜʘʝ-

ʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʧʦʩʦʙʦʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘ ʢʦʨʦʪʢʠʝ 

ʦʪʨʝʟʢʠ ʚʨʝʤʝʥʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʜʦʧʦʣʥʝʥʠʝ, ʜʝʪʘʣʠʟʘʮʠʶ, ʚʥʝʩʝʥʠʝ 

ʢʦʨʨʝʢʪʠʚ ʚ ʥʘʤʝʯʝʥʥʳʝ ʨʘʥʝʝ ʧʣʘʥʳ ʠ ʛʨʘʬʠʢʠ ʨʘʙʦʪ. 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʪʘʢʠʭ ʧʣʘʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʞʝʣʘʝʤʳʭ ʠ ʪʝʢʫʱʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʠ ʥʘʣʠʯʠʝ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʠʭ ʠʩʧʦʣʥʝʥʠʷ. ʀʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ, ʥʘʧʨʠʤʝʨ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠʟʜʝʣʠʡ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʩʫ-

ʱʝʩʪʚʫʶʱʠʤ ʨʝʩʫʨʩʘʤ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥ-

ʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩ ʝʜʠʥʠʯʥʳʤ ʟʘ-

ʢʘʟʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʦʧʝʨʘʪʠʚ-

ʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʪʘʢʫʶ ʟʘʜʘʯʫ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʟʘʜʘʯʠ ʧʣʘʥʠʨʦʚʘʥʠʷ.  

ʊʘʢ ʢʘʢ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʘʶʪ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʠʭ ʧʦʣʫʯʝʥʠʷ ʠ ʦʙʲʝʜʠʥʠʪʴ ʚ ʝʜʠʥʦʤ 

ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʮʝʩʩʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʦʙʤʝʥʘ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʚʥʝ-

ʜʨʝʥʘ ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ ʨʘʙʦʪʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʥʠʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʥʘʧʨʠʤʝʨ ʪʘʢʠʭ, 

ʢʘʢ ʦʪʜʝʣ ʥʘʜʝʞʥʦʩʪʠ, ʦʪʜʝʣ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʦʪʜʝʣ ʛʣʘʚʥʦʛʦ 

ʤʝʪʨʦʣʦʛʘ, ʦʪʜʝʣ ʛʣʘʚʥʦʛʦ ʪʝʭʥʦʣʦʛʘ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʦʪʜʝʣ ʠ ʪ.ʜ. 

ʇʦʣʫʯʝʥʥʳʝ ʠʟ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʩʠʩʪʝʤ ʜʘʥʥʳʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʝʜʩʪʘ-

ʚʠʪʴ ʚ ʚʠʜʝ ʜʝʨʝʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠʟʜʝʣʠʷ, ʠʤʝʶʱʝʛʦ ʩʣʝ-

ʜʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ: 

1. ʊʠʧ ʧʨʦʜʫʢʮʠʠ, ʚʳʧʫʩʢʘʝʤʦʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 

1.1. ɺʠʜʳ ʧʨʦʜʫʢʮʠʠ, ʚʳʧʫʩʢʘʝʤʦʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʜʘʥʥʦʤʫ ʪʠʧʫ. 
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1.1.1. ɿʘʢʘʟ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʦʪ ʦʜʥʦʛʦ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʠʟʜʝ-

ʣʠʡ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦ ʦʜʥʦʤʫ ʜʦʛʦʚʦʨʫ. 

1.1.1.1 ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʳʡ ʜʦʢʫʤʝʥʪ ʜʣʷ ʟʘ-

ʧʫʩʢʘ ʠʣʠ ʜʦʟʘʧʫʩʢʘ ʠʟʜʝʣʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

1.1.1.1.1 ɸʢʪʫʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠʟʜʝʣʠʷ. 

ʅʘ ʢʘʞʜʫʶ ʝʜʠʥʠʮʫ ʩʦʩʪʘʚʘ ʜʦʣʞʥʘ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʪʨʫʜʦʚʳʭ ʥʦʨʤʘʪʠʚʘʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʨʘʩʮʝʭʦ-

ʚʦʯʥʳʡ ʤʘʨʰʨʫʪ, ʥʘʣʠʯʠʝ ʠ ʧʨʦʮʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʝʨʴ. ʅʘ ʩʦʩʪʘʚ 

ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʢʫʧʥʳʭ ʠʟʜʝʣʠʷʭ ʠ ʠʟʜʝʣʠʷʭ, ʢʦ-

ʪʦʨʳʝ ʙʫʜʫʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴʩʷ ʥʘ ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ (ʄɿʂ).  

ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʜʝʪʘʣʠ ʠʣʠ ʩʙʦ-

ʨʦʯʥʦʡ ʝʜʠʥʠʮʳ (ɼʉɽ) ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʭʝʤʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ 

ʨʠʩ.1. 

 

ʇʦʜʛʦʪʦʚʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ

ʀʟʛʦʪʦʚʣʝʥʠʝ

ʍʨʘʥʝʥʠʝ

ɿʘʚʝʨh ʝʥʦ

ʅʘʣʠʯʠʝ 

ʠʟʚʝɦʝʥʠʡ ʦʙ 

ʠʟʤʝʥʝʥʠ̫ʭ

ʄɿʂ

ʊʝʭ. ʧʦʪʝʨʠ

ʂʦʣ-ʚʦ

ʂʦʣ-ʚʦ

ʂʦʣ-ʚʦ

ɹʨʘʢ

ʊʝʭ. ʧʦʪʝʨʠ

ɸʥʥʫʣʠʨʦʚʘʪɹ

ɹʨʘʢ

ʂʦʣ-ʚʦ

 

ʈʠʩ. 1 
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ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʩʪʘʜʠʠ ʢʦʥ-

ʩʪʨʫʢʪʦʨʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʭʝʤʘ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. 1 ʜʦʧʦʣʥʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʠʟ ʩʠʩʪʝʤʳ ʟʘʢʫʧʦʢ, ʩʠʩ-

ʪʝʤʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʦʜʝʪʘʣʴʥʳʤʠ ʧʣʘʥʘʤʠ, ʥʘʨʷʜʘʤʠ, ʷʨʣʳʢʘʤʠ, ʩʠʩʪʝʤʳ 

ʫʯʝʪʘ ʩʧʠʨʪʦʚ ʠ ʜʨʘʛʦʮʝʥʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʠʩʪʝʤʳ, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʝʡ ʨʘ-

ʙʦʪʫ ʥʘ ʩʢʣʘʜʘʭ - ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ. 

ʀʥʬʦʨʤʘʮʠʶ, ʧʦʣʫʯʝʥʥʫʶ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠʟʜʝʣʠʡ, 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ ʠ ʩʠʩʪʝʤʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʩʯʝʪʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠ ʨʝʘʣʠʟʘ-

ʮʠʠ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩ-

ʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩ ʝʜʠʥʠʯʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʜʦʙʥʫʶ ʩʪʨʫʢʪʫʨʠʟʘʮʠʶ ʜʘʥʥʳʭ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚ ʩʠʩʪʝʤʝ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʠʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ, ʠʩʧʦʣʥʠʤʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʩʧʠʩʘʥʠʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʩʧʝʮʠʬʠʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʝʜʧʨʠʷʪʠʝ ʧʦʣʫʯʠʪ ʘʜʝʢʚʘʪʥʫʶ 

ʦʮʝʥʢʫ ʠʩʧʦʣʥʠʤʦʩʪʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʤʥʦ-ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʘ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ. ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʜʦʩʪʠʛʘʝʪʩʷ ʦʙʲʝʢʪʠʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʥʘ 

ʠʤʝʶʱʠʭʩʷ ʢʦʥʢʨʝʪʥʳʭ ʝʜʠʥʠʮʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʭʦ-

ʜʷ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʠ, ʛʨʘʬʠʢʘ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʩ-

ʧʦʣʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʙʲʝʤʥʦ-ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜʩʪ-

ʚʘ. ʇʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʪʦʯʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʣʘʥʦʚʫʶ ʩʝʙʝʩʪʦʠ-

ʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʥʘ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʥʢʨʝʪʥʳʭ ʝʜʠʥʠʮ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʧʝʮʠʬʠʢʠ ʪʝʭʥʦ-

ʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʘʯʝʩʪʚʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʣʫʯʰʘʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʚʩʝʡ ʤʝʪʦʜʠʯʝʩʢʠ 

ʧʨʦʨʘʙʦʪʘʥʥʦʡ ʠ ʦʮʝʥʝʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝ-

ʥʠʷʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʪʦʣʴ ʚʘʞʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʥʬʦʨ-

ʤʘʮʠʶ ʩʠʩʪʝʤʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʤ, ʣʝʛʢʦ ʦʙʨʘʙʘʪʳʚʘʝ-

ʤʦʤ ʚʠʜʝ. 
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ɽ.ɺ. ʐʝʚʯʝʥʢʦ 

ɸɼɸʇʊʀʈʆɺɸʅʅʓʁ ʇʈʀɺʆɼ ʃɽʅʊʆʏʅʆɻʆ ʂʆʅɺɽʁɽʈɸ  
ʉ ɻʀɹʂʆʁ ʆɹʆʃʆʏʂʆʁ 

ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʂʘʣʫʛʘ, 248000, ʈʦʩʩʠʷ 

 

ɼʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʩʳʧʥʳʭ ʛʨʫʟʦʚ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʣʝʥʪʦʯʥʳʝ 
ʢʦʥʚʝʡʝʨʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʈʦʩʪ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʝʜʲ-
ʷʚʣʷʝʪ ʢʦʥʚʝʡʝʨʘʤ ʪʨʝʙʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʙʝʟʧʝʨʝʛʨʫʟʦʯʥʦʡ ʪʨʘʥʩʧʦʨ-
ʪʠʨʦʚʢʠ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʛʨʫʟʦʚ ʧʦ ʪʨʘʩʩʘʤ ʙʦʣʴʰʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ. ʋʩ-
ʣʦʚʠʝʤ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʥʚʝʡʝ-
ʨʦʚ, ʷʚʣʷʝʪʩʷ ʬʨʠʢʮʠʦʥʥʳʡ ʧʨʠʚʦʜ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ 
ʧʝʨʝʜʘʸʪʩʷ ʦʪ ʧʨʠʚʦʜʥʦʛʦ ʙʘʨʘʙʘʥʘ ʢ ʣʝʥʪʝ. ʆʩʦʙʝʥʥʦ ʩʣʦʞʥʳʤ ʜʣʷ ʪʘʢʠʭ 
ʢʦʥʚʝʡʝʨʦʚ ʷʚʣʷʝʪʩʷ ʤʦʤʝʥʪ ʧʫʩʢʘ, ʢʦʛʜʘ ʠʟ-ʟʘ ʩʠʣ ʠʥʝʨʮʠʠ ʣʝʥʪʳ ʠ ʥʘʭʦ-
ʜʷʱʝʛʦʩʷ ʥʘ ʥʝʡ ʛʨʫʟʘ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝ-
ʥʠʶ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʨʦʙʫʢʩʦʚʢʝ ʧʨʠʚʦʜʘ. ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘ-
ʮʠʠ ʠʟ-ʟʘ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʧʦʜʘʯʠ ʛʨʫʟʘ ʥʘ ʣʝʥʪʫ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝ-
ʥʷʪʴʩʷ ʪʷʛʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʦʜʘ. 

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʠʢʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʧʨʠʚʦʜ ʠ ʚʦʟʤʦʞʥʦʡ ʧʨʦʙʫʢ-
ʩʦʚʢʠ ʣʝʥʪʳ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʝʸ ʥʘʪʷʞʝʥʠʝ, ʯʪʦ 
ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʨʦʢʝ ʩʣʫʞʙʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʣʘʚʥʳʡ 
ʧʫʩʢ ʢʦʥʚʝʡʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʩ 
ʬʘʟʥʳʤ ʨʦʪʦʨʦʤ ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢ ʞʝ ʥʘ-
ʥʝʩʝʥʠʝʤ ʥʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʙʘʨʘʙʘʥʘ ʬʫʪʝʨʦʚʢʠ ʠʣʠ ʨʠʬʣʝʥʠʷ. ɺ 
ʥʝʢʦʪʦʨʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ [2] ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʪʦʥʥʳʝ ʵʣʝʤʝʥ-
ʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʪʷʛʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʨʠʬʣʝʥʠʷ ʠ ʚʳʩʪʫʧʘʶʱʠʭ  ʵʣʝʤʝʥʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʠʥʪʝʥ-
ʩʠʚʥʦʤʫ ʠʟʥʦʩʫ ʣʝʥʪʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʨʦʢʘ ʝʸ ʩʣʫʞʙʳ. 
ʕʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʧʝʨʘʮʠʠ, 
ʪ.ʢ. ʩʪʦʠʤʦʩʪʴ ʣʝʥʪʳ ʩʦʩʪʘʚʣʷʝʪ 30-50% ʩʪʦʠʤʦʩʪʠ ʢʦʥʚʝʡʝʨʘ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʠʚʦʜʝ ʣʝʥʪʦʯʥʦʛʦ ʢʦʥʚʝʡʝʨʘ ʙʘʨʘʙʘʥ ʩ 
ʛʠʙʢʦʡ ʦʙʦʣʦʯʢʦʡ. ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʥʘʧʦʣʥʝ-
ʥʠʷ ʦʙʦʣʦʯʢʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʢʦʤʧʘʥʠʠ Resilient 
Technologies, ʢʦʪʦʨʘʷ ʧʨʝʜʣʦʞʠʣʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʢʦʣʸ-
ʩʘʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʪʦʚʳʡ ʥʘʧʦʣʥʠʪʝʣʴ. 
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                                             ʈʠʩ. 1 

 

ʅʘ ʨʠʩ.1 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʧʨʠʚʦʜʥʦʛʦ ʙʘʨʘʙʘʥʘ ʣʝʥʪʦʯʥʦʛʦ ʢʦʥʚʝʡʝʨʘ 
ʩ ʛʠʙʢʦʡ ʦʙʦʣʦʯʢʦʡ 1, ʩʪʫʧʠʮʝʡ 2 ʠ ʩʦʪʦʚʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ 3. ɼʘʥʥʘʷ ʢʦʥ-
ʩʪʨʫʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʢ ʧʨʠʚʦʜʥʦʤʫ ʙʘʨʘʙʘʥʫ ʢʦʥʚʝʡʝʨʘ ʪʦʣʴʢʦ 
ʣʸʛʢʦʛʦ ʪʠʧʘ, ʪ.ʢ. ʧʨʠ ʙʦʣʴʰʦʤ ʪʷʛʦʚʦʤ ʫʩʠʣʠʠ ʢʘʨʢʘʩ (ʩʦʪʳ) ʤʦʛʫʪ ñʩʚʠʥ-
ʪʠʪʴʩʷò. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʚʠʥʯʠʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʧʦʣʥʠʪʴ ʩʦʪʳ 
ʧʦʣʠʤʝʨʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʝʛʦ ʦʙʲʸʤ ʧʣʘʩʪʠʬʠʢʘʪʦʨʦʚ. ʕʪʦ 
ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʥʘʜʸʞʥʦʩʪʴ ʨʘʙʦʪʳ ʙʘʨʘʙʘʥʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ 
ʥʝʦʙʭʦʜʠʤʦʛʦ ʪʷʛʦʚʦʛʦ ʫʩʠʣʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʝʜʘʚʘʝʤʳʭ ʪʷʛʦʚʳʭ 
ʫʩʠʣʠʡ ʤʘʪʝʨʠʘʣ ʥʘʧʦʣʥʠʪʝʣʷ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ. ʆʪʩʫʪʩʪʚʠʝ ʧʨʦʙʫʢʩʦʚʢʠ 
ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʨʘʙʘʥʘ ʠ 
ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʣʝʥʪʳ ʩ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴʶ. ɻʠʙʢʫʶ 
ʦʙʦʣʦʯʢʫ ʙʘʨʘʙʘʥʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʠʟ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 
ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʧʦʣʠʫʨʝʪʘʥʘ ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʝʛʦ ʩʦʩʪʘʚ ʫʛʣʝʪʢʘʥʝʡ ʪʠʧʘ ʇ-5-
13 (ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʠʜʥʦʝ ʩʚʷʟʫʶʱʝʝ), ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ, ʧʨʠʤʝʨʥʦ ʚ 1,5  
ʨʘʟʘ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʝʥʠʝʤ ʩʪʘʣʴ-ʨʝʟʠʥʘ), ʧʦʚʳʩʠʪ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ 
ʦʙʦʣʦʯʢʠ ʙʘʨʘʙʘʥʘ ʦ ʣʝʥʪʫ ʢʦʥʚʝʡʝʨʘ. 

ɺʳʚʦʜ: ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʙʘʨʘʙʘʥʘ ʠ ʢʦʤʧʦʟʠʪʥʦʡ ʦʙʦʣʦʯʢʠ ʧʦʟʚʦʣʠʪ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʠʟʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʧʨʠʚʦ-
ʜʘ, ʢʘʢ ʚ ʤʦʤʝʥʪ ʧʫʩʢʘ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʢʦʥʚʝʡʝʨʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ, 
ʥʝ ʩʥʠʞʘʷ ʪʷʛʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʚʦʜʘ, ʫʤʝʥʴʰʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 
ʥʘʪʷʞʝʥʠʝ ʣʝʥʪʳ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʝʸ ʩʣʫʞʙʳ. 
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ɸ.ɼ. ʈʳʞʢʦʚʘ, ɸ.ɸ. ʐʫʙʠʥ 

ɸʅɸʃʀɿ ʂʆʅʎɽʇʎʀʀ ʄʅʆɻʆʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ 
ʂʆʄʇʃɽʂʉɸ ɼʃʗ ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊ  
ʅɸ ʕʃɽʂʊʈʀʌʀʎʀʈʆɺɸʅʅʓʍ ʋʏɸʉʊʂɸʍ ɾɽʃɽɿʅʓʍ 
ɼʆʈʆɻ 

ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʂʘʣʫʛʘ, 248000, ʈʦʩʩʠʷ 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 68 ʩʪʨʘʥʘʭ ʤʠʨʘ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʵʣʝʢʪʨʠʬʠʮʠ-

ʨʦʚʘʥʥʳʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʭ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚ ʈʦʩʩʠʠ ʩʦ-
ʩʪʘʚʣʷʝʪ 43,300 ʢʤ, ʚ ɻʝʨʤʘʥʠʠ - 21000ʢʤ, ʚ ʀʥʜʠʠ, ʗʧʦʥʠʠ ʠ ʌʨʘʥʮʠʠ - 
18810, 16970 ʠ 15220 ʢʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʐɸ ʦʙʣʘʜʘʶʪ ʩʘʤʦʡ ʧʨʦʪʷ-
ʞʝʥʥʦʡ ʚ ʤʠʨʝ ʩʝʪʴʶ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʩʦʩʪʘʚʣʷʶʱʝʡ 226427 ʢʤ. ʅʘ ʵʣʝʢ-
ʪʨʠʯʝʩʢʦʡ ʪʷʛʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʦʣʝʝ 50% ʚʩʝʭ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ, ʫʜʝʣʴ-
ʥʳʡ ʚʝʩ ʧʨʠʛʦʨʦʜʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʵʣʝʢʪʨʦʧʦʝʟʜʘʤʠ ʚʦʟʨʦʩ ʜʦ 
77%. ɺ ʤʠʨʝ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʫʜʝʣʷʝʪʩʷ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʐʚʝʡʮʘʨʠʠ 
ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʦ ʧʦʯʪʠ 100% ʞ. ʜ. (ʦʢʦʣʦ 3000 ʢʤ), ʚ ʐʚʝʮʠʠ ð ʩʚʳʰʝ 
60% (ʙʦʣʝʝ 7500 ʢʤ), ʚ ʀʪʘʣʠʠ ð ʦʢʦʣʦ 50% (ʙʦʣʝʝ 8000 ʢʤ). 

ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʦʙʲʷʩ-
ʥʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʆʜʥʦʡ ʠ ʩʘʤʦʡ ʚʘʞʥʦʡ ʷʚʣʷʝʪʩʷ ʩʝʙʝ-
ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʦʢ, ʢʦʪʦʨʘʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʪʦʠʤʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 
ʣʦʢʦʤʦʪʠʚʘ, ʮʝʥʳ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ (ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ), ʘ 
ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʷʛʠ ï ʂʇɼ ʵʣʝʢʪʨʦʚʦʟʦʚ ʚʳʰʝ, ʯʝʤ 
ʂʇɼ ʪʝʧʣʦʚʦʟʦʚ. 

ʇʝʨʝʜ ʞʝʣʝʟʥʦʜʦʨʦʞʥʠʢʘʤʠ ʩʪʦʷʪ ʩʝʨʴʸʟʥʳʝ ʟʘʜʘʯʠ, ʢʘʢ ʧʦ ʩʪʨʦʠ-
ʪʝʣʴʩʪʚʫ ʥʦʚʳʭ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʪʘʢ ʠ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ, 
ʨʝʤʦʥʪʫ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 
ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ. ʕʪʦ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʩʚʷ-
ʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʟʥʦʩʘ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦ-
ʩʪʘʚʣʷʝʪ ʜʦ 27%. 

ʂʦʤʧʣʝʢʩ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʧʨʠ ʪʝʢʫʱʝʤ ʩʦʜʝʨʞʘʥʠʠ ʠ ʨʝʤʦʥʪʝ ʢʦʥ-
ʪʘʢʪʥʦʡ ʩʝʪʠ, ʩʦʩʪʦʠʪ ʠʟ: 
- ʟʘʤʝʥʳ ʦʪʩʣʫʞʠʚʰʠʭ ʩʚʦʡ ʩʨʦʢ ʦʧʦʨ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ; 
- ʟʘʤʝʥʳ ʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʚʦʜʘ, ʜʦʩʪʠʛʰʝʛʦ ʧʨʝʜʝʣʴʥʦʛʦ ʠʟʥʦʩʘ; 
- ʟʘʤʝʥʳ ʥʝʩʫʱʝʛʦ ʪʨʦʩʘ, ʘʨʤʘʪʫʨʳ, ʫʩʠʣʠʚʘʶʱʝʛʦ ʧʨʦʚʦʜʘ ʚ ʩʣʫʯʘʝ ʠʭ 
ʧʦʚʨʝʞʜʝʥʠʷ. 

ʅʘʨʷʜʫ ʩ ʪʝʢʫʱʠʤʠ ʨʘʙʦʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ: ʟʘʤʝʥʘ ʦʧʦʨ, ʥʦʨʤʘʪʠʚʥʦʝ 
ʥʘʪʷʞʝʥʠʝ ʧʨʦʚʦʜʦʚ, ʩʦʙʣʶʜʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʢʦʥʪʘʢʪʥʦʛʦ 
ʧʨʦʚʦʜʘ ʜʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʜ ʥʠʤ ʫʩʪʨʦʡʩʪʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪʳ ʢʦʥ-
ʪʘʢʪʥʦʡ ʩʝʪʠ ʚ ʪʷʞʝʣʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ (ʚʦʟʜʝʡʩʪʚʠʝ ʚʝʪʨʘ), 
ʙʦʨʴʙʘ ʩ ʛʦʣʦʣʝʜʦʤ (ʧʨʠʤʝʥʷʶʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʧʦʜʦʛʨʝʚ, ʵʣʝʢʪʨʠʯʝ-
ʩʢʫʶ ʧʣʘʚʢʫ, ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʯʠʩʪʢʫ, ʘ ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʫʶ ʦʯʠʩʪʢʫ), ʤʦʛʫʪ 
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ʚʦʟʥʠʢʘʪʴ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ: ʦʙʨʳʚ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ, ʧʨʦʧʘʜʘʥʠʝ ʥʘ-
ʧʨʷʞʝʥʠʷ, ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʦʧʦʨ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ, ʧʦʚʨʝʞʜʘʝ-
ʤʦʩʪʴ ʠʟʦʣʷʮʠʠ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ. ɺ ʩʣʫʯʘʝ ʢʨʫʰʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ 
ʚʦʟʤʦʞʥʦ ʨʘʟʨʫʰʝʥʠʝ ʚʩʝʡ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʚʳʧʫʩʢʘ-
ʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʧʫʪʝʚʦʡ ʪʝʭʥʠʢʠ. ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʢʘʢ: ɸɺʊʆ-
ʄʆʊʈʀʉɸ ɸɻɺ (ʆɸʆ çʊʠʭʦʨʝʮʢʠʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜè) ʚʳʧʦʣ-
ʥʷʝʪ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʝ ʠ ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪ,r ʨʘʙʦʪr ʧʦ ʪʝʢʫʱʝʤʫ 
ʩʦʜʝʨʞʘʥʠʶ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ. ʀʤʝʝʪ ʠʟʦʣʠʨʦʚʘʥʥʫʶ ʧʦʜʲʸʤʥʦ-
ʧʦʚʦʨʦʪʥʫʶ ʨʘʙʦʯʫʶ ʧʣʦʱʘʜʢʫ, ʢʨʘʥ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʦʧʦʨ ʠ ʧʦʜʜʝʨʞʠʚʘʶ-
ʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ɸɺʊʆʄʆʊʈʀʉɸ ɸʈɺ-1 (ʆɸʆ çʄʫʨʦʤʪʝʧʣʦʚʦʟ) ʚr -
ʧʦʣʥʷʝʪ ʨʘʙʦʪ rʧʦ ʤʦʥʪʘʞʫ, ʨʝʤʦʥʪʫ ʠ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʢʦʥ-
ʪʘʢʪʥʦʡ ʩʝʪʠ ʠ ʦʙʦʨʫʜʦʚʘʥʘ ʥʝʠʟʦʣʠʨʦʚʘʥʥʦʡ ʧʦʜʲʸʤʥʦ-ʧʦʚʦʨʦʪʥʦʡ ʨʘʙʦ-
ʯʝʡ ʧʣʦʱʘʜʢʦʡ, ʪʦʢʦʧʨʠʸʤʥʠʢʦʤ ʜʣʷ ʟʘʟʝʤʣʝʥʠʷ  ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ. ɸɺʊʆ-
ʄʆʊʈʀʉɸ ɼʀɿɽʃʔʅɸʗ ʄʆʅʊɸɾʅɸʗ ɸɼʄ-1 (ʆɸʆ çʊʠʭʦʨʝʮʢʠʡ ʤʘ-
ʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜè) ʚʳʧʦʣʥʷʝʪ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʝ ʠ ʨʝʤʦʥʪ-
ʥʝr ʨʘʙʦʪ,r ʨʘʙʦʪr ʧʦ ʪʝʢʫʱʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʠ ʦʩʥʘʱʝʥʘ 
ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʧʦʜʲʸʤʥʦ-ʧʦʚʦʨʦʪʥʦʡ ʨʘʙʦʯʝʡ ʧʣʦʱʘʜʢʦʡ, ʪʝʣʝʩʢʦʧʠʯʝ-
ʩʢʠʤ ʢʨʘʥʦʤ ʠ ʜʨʫʛʠʝ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ ʤʘʰʠʥ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʛʦ 
ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʨʘʙʦʪ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʭʘʥʠʟ-
ʤʦʚ ʠʣʠ ʤʦʜʫʣʝʡ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʟʘʢʦʥʯʝʥʥʳʡ ʮʠʢʣ ʨʘʙʦʪ, ʥʘ-
ʧʨʠʤʝʨ, ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ 
ʜʚʝ ʠ ʙʦʣʝʝ ʝʜʠʥʠʮʳ ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʰʠʥ. 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ ʠ ʚʳʧʦʣʥʝʥʠʷ ʩʚʷʟʘʥʥʦʛʦ ʩ ʵʪʠʤ 
ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʙʦʪ  (ʟʘʤʝʥʘ ʦʧʦʨ,  ʨʘʩʢʘʪʢʘ ʠ ʘʥʢʝʨʦʚʘʥʠʝ ʥʝʩʫʱʝʛʦ 
ʪʨʦʩʘ ʠ ʢʦʥʪʘʢʪʥʦʛʦ ʧʨʦʚʦʜʘ, ʫʩʪʘʥʦʚʢʘ ʩʪʨʫʥ, ʨʝʛʫʣʠʨʦʚʢʘ ʮʝʧʥʦʡ ʧʦʜ-
ʚʝʩʢʠ, ʩʦʧʨʷʞʝʥʠʡ ʘʥʢʝʨʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʚʦʟʜʫʰʥʳʭ ʩʪʨʝʣʦʢ, ʤʦʥʪʘʞ ʬʠʢ-
ʩʠʨʫʶʱʝʛʦ ʪʨʦʩʘ) ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʦʤ-
ʧʣʝʢʩ (ʈʠʩ.1).  

 

 

ʈʠʩ. 1 

http://goraknig.org/apparatura/?kniga=MjI0ODAwOA__
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ʂʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʤʦʜʫʣʝʡ: ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʘʚʪʦʤʦʪʨʠʩʳ 
(1) ʥʘ ʙʘʟʝ ʘʚʪʦʤʦʪʨʠʩʳ ɸʂʉ-01 ʧʨʦʠʟʚʦʜʩʪʚʘ ʆɸʆ çʂʘʣʫʞʩʢʠʡ ʟʘʚʦʜ 
çʈʝʤʧʫʪʴʤʘʰè ʠ ʥʝʩʘʤʦʭʦʜʥʦʡ ʧʣʘʪʬʦʨʤʳ (2) ʥʘ ʙʘʟʝ ʛʨʫʟʦʚʦʡ 4-ʭʦʩʥʦʡ 
ʧʣʘʪʬʦʨʤʳ  13-401 ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 63 ʪʦʥʥʳ. 

ɸʚʪʦʤʦʪʨʠʩʘ ʩʦʩʪʦʠʪ ʠʟ ʨʘʤʳ, ʢʦʪʦʨʘʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʝʣʝʞʢʠ. ʉʥʠʟʫ ʢ 
ʨʘʤʝ ʩ ʧʦʤʦʱʴʶ ʩʠʣʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʜʚʝʰʝʥʳ: ʪʷʛʦʚʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘ-
ʪʝʣʴ ʧʨʠʚʦʜʘ ʪʝʣʝʞʢʠ; ʘʫʪʨʠʛʝʨʳ; ʩ ʜʚʫʭ ʢʦʥʮʦʚ ʨʘʤʳ ï ʧʫʪʝʦʯʠʩʪʠʪʝʣʠ; 
ʪʨʫʙʦʧʨʦʚʦʜʳ, ʵʣʝʢʪʨʦ-, ʧʥʝʚʤʦ- ʠ ʛʠʜʨʦʦʙʦʨʫʜʦʚʘʥʠʝ. ʅʘ ʦʜʥʦʤ ʢʦʥʮʝ 
ʨʘʤʳ ʦʙʦʨʫʜʦʚʘʥʘ ʛʨʫʟʦʚʘʷ ʧʣʘʪʬʦʨʤʘ, ʛʜʝ ʨʘʟʤʝʱʝʥʳ  ʤʘʥʠʧʫʣʷʪʦʨ (4) 
ʜʣʷ ʤʦʥʪʘʞʘ ʦʧʦʨ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ  ʠ ʧʦʜʲʸʤʥʦ-ʧʦʚʦʨʦʪʥʘʷ ʧʣʦʱʘʜʢʘ (3). 
ɼʘʥʥʳʡ ʤʘʥʠʧʫʣʷʪʦʨ ʠʤʝʝʪ ʤʝʩʪʦ ʢʨʝʧʣʝʥʠʷ ʩʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʦ-
ʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʙʳʩʪʨʫʶ ʩʤʝʥʫ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʢʦʥʢʨʝʪʥʦʡ ʚʳʧʦʣʥʷʝʤʦʡ ʦʧʝʨʘʮʠʝʡ, ʥʘʧʨʠʤʝʨ: ʧʨʠ ʟʘʤʝʥʝ ʦʧʦʨ ʥʘ ʤʘʥʠ-
ʧʫʣʷʪʦʨ ʧʦʜʚʝʰʠʚʘʝʪʩʷ ʙʫʨʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʘ ʧʨʠ ʟʘʤʝʥʝ ʰʧʘʣ ʥʘ ʨʝʣʴʩʦ-
ʰʧʘʣʴʥʦʡ ʨʝʰʸʪʢʝ ʥʘ ʤʘʥʠʧʫʣʷʪʦʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʟʘ-
ʤʝʥʳ ʠ ʧʦʜʙʠʚʢʠ ʰʧʘʣ. ʇʦʜ ʧʘʩʩʘʞʠʨʩʢʦʡ ʢʘʙʠʥʦʡ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʦʪʩʝʢʝ 
ʨʘʤʳ ʘʚʪʦʤʦʪʨʠʩʳ ʤʝʞʜʫ ʝʝ ʥʝʩʫʱʠʤʠ ʧʦʷʩʘʤʠ ʫʩʪʘʥʦʚʣʝʥ ʜʠʟʝʣʴ-
ʛʝʥʝʨʘʪʦʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʪ̫ ʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ 
ʕɼ-118ɸʋ2 ʠ ʧʠʪʘʥʠʷ ʚʩʝʭ ʩʠʩʪʝʤ ʘʚʪʦʤʦʪʨʠʩʳ ɸʂʉ-01 ʧʝʨʝʤʝʥʥʳʤ ʪʦ-
ʢʦʤ. ʅʘ ʢʨʳʰʝ ʢʫʟʦʚʘ ʨʘʟʤʝʱʝʥʳ ʪʦʢʦʧʨʠʝʤʥʠʢ ʠ ʘʥʪʝʥʥʘ ʩʠʩʪʝʤʳ ʙʝʟʦ-
ʧʘʩʥʦʩʪʠ. ʇʦʜ ʨʘʤʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʘʫʪʨʠʛʝʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʠ-
ʜʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʤʝ ʘʚʪʦʤʦʪʨʠʩʳ ʠ ʨʘʟʛʨʫʟʢʝ ʨʝʩʩʦʨʥʦʛʦ ʧʦʜʚʝʰʠʚʘ-
ʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʤʘʥʠʧʫʣʷʪʦʨʘ.  

ʅʘ ʥʝʩʘʤʦʭʦʜʥʦʡ ʧʣʘʪʬʦʨʤʝ (2) ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʝʨʝʭʦʜʥʘʷ (7) ʠ ʨʘ-
ʙʦʯʘʷ (6) ʧʣʦʱʘʜʢʠ ʜʣʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʩ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʴʶ ʧʦʜ ʥʘʧʨʷ-
ʞʝʥʠʝʤ, ʢʨʘʥ (5)  ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʛʨʫʟʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʢʦʤʧʣʝʢʩʘ ʠ ʧʦ-
ʜʘʯʠ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʟʦʥʫ ʨʘʙʦʪʳ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʦʪʢʨʳʪʳʡ ʢʦʥ-
ʪʝʡʥʝʨ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʧʦʨ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ (9) ʠ ʙʫʭʪʳ ʩ ʢʘʙʝʣʝʤ ʠ 
ʥʝʩʫʱʠʤ ʪʨʦʩʦʤ (8). 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʢʦʤʧʣʝʢʩ ʧʦʟʚʦʣʠʪ ʚʳʧʦʣʥʠʪʴ ʤʝʭʘʥʠʟʘʮʠʶ ʨʘʙʦʪ ʧʦ 
ʟʘʤʝʥʝ ʰʧʘʣ, ʜʦʩʪʘʚʢʫ ʰʧʘʣ ʠ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢ ʤʝʩʪʫ ʧʨʦʚʝʜʝʥʠʷ 
ʨʘʙʦʪ, ʧʦʜʘʯʫ ʰʧʘʣ,  ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʟʦʥʫ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʧʨʦʠʟ-
ʚʦʜʷʱʝʛʦ ʟʘʤʝʥʫ ʰʧʘʣ.  ɼʣʷ ʵʪʦʛʦ ʚʤʝʩʪʦ ʤʦʜʫʣʷ (2) ʢ ʘʚʪʦʤʦʪʨʠʩʝ ʥʝʦʙ-
ʭʦʜʠʤʦ ʧʨʠʮʝʧʠʪʴ ʥʝʩʘʤʦʭʦʜʥʫʶ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʰʧʘʣ ʠ ʨʘʩ-
ʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʢʨʘʥ-ʤʘʥʠʧʫʣʷʪʦʨ ʙʝʟ 
ʘʫʪʨʠʛʝʨʦʚ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʥʦʚʳʭ ʰʧʘʣ ʠ ʧʦʛʨʫʟʢʠ ʩʪʘʨʳʭ.  

ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʟʘʢʨʳʪʠʷ 
ʧʝʨʝʛʦʥʘ ʠ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʫʪʝʚʦʡ ʪʝʭʥʠʢʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ, 
ʩʚ̫ʟʘʥʥʳʭ ʩ ʫʩʪʨʘʥʝʥʠʝʤ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʠ ʠʣʠ ʢʨʫʰʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ 
ʩʦʩʪʘʚʘ.  ʆʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʤʦʙʠʣʴʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʤʥʦʛʦ-
ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʥʘ ʘʚʪʦʤʦʪʨʠʩʝ, ʧʦʟʚʦʣʷʪ 
ʚʳʧʦʣʥʷʪʴ ʥʝ ʪʦʣʴʢʦ ʨʝʤʦʥʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʥʦ ʠ ʠʥʩʧʝʢʮʠʦʥʥʦ-
ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʪʝʢʫʱʠʡ ʦʩʤʦʪʨ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ, ʘ ʚ ʩʣʫʯʘʝ ʥʝ-
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ʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʦʜʠʪʴ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʤʦʥʪʦʤ ʨʝʣʴʩʦ-ʰʧʘʣʴʥʦʡ 
ʨʝʰʝʪʢʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʅʘ ʨʷʜʝ ʧʨʝʜʧʨʠʷʪʠʡ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʧʦʜʲʝʤʝ ʛʨʫʟʦʚ ʙʦʣʴʰʦʡ 
ʤʘʩʩʳ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʨʘʥʦʚ ʙʦʣʴʰʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 
ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʚʘ ʢʨʘʥʘ ʦʜʠʥʘʢʦʚʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ. ʀ ʦʩʥʦʚ-
ʥʳʤ ʚʦʧʨʦʩʦʤ ʩʪʘʥʦʚʠʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʜʚʫʭ ʩʧʘʨʝʥʥʳʭ 
ʢʨʘʥʦʚ. 

ʇʝʨʝʤʝʱʝʥʠʝ ʛʨʫʟʦʚ ʜʚʫʤʷ ʢʨʘʥʘʤʠ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʦʡ ʧʦʚʳʰʝʥʥʦʡ 
ʦʧʘʩʥʦʩʪʠ. ʆʧʘʩʥʦʩʪʴ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩ-
ʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʦʢ ʥʘ ʢʨʘʥʳ, ʨʘʩʮʝʧʣʝʥʠʷ ʛʨʫʟʘ ʩʦ ʩʪʨʦʧʘʤʠ ʠʟ-ʟʘ ʥʝʩʦ-
ʛʣʘʩʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʢʨʘʥʦʚʱʠʢʦʚ ʠʣʠ ʨʘʟʥʳʭ ʩʢʦʨʦʩʪʝʡ ʤʝʭʘʥʠʟʤʦʚ 
ʧʦʜʲʝʤʘ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʢʨʘʥʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʘʙʦʪʝ, ʨʘʩʢʘʯʠʚʘʥʠʷ ʛʨʫ-
ʟʘ ʧʨʠ ʥʘʢʣʦʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʢʘʥʘʪʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʜʚʫʭ ʠ ʙʦʣʝʝ ʢʨʘʥʦʚ ʧʦ ʧʦʜʲʝʤʫ, ʧʝ-
ʨʝʤʝʱʝʥʠʶ ʠʣʠ ʢʘʥʪʦʚʘʥʠʶ ʛʨʫʟʦʚ ʤʘʩʩʦʡ, ʧʨʝʚʳʰʘʶʱʝʡ ʛʨʫʟʦʧʦʜʲʝʤ-
ʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ, ʜʦʧʫʩʢʘʝʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʪ.ʝ. ʚ ʪʝʭ ʩʣʫʯʘʷʭ, 
ʢʦʛʜʘ ʪʘʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʘʥʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʦʡ ʦʧʝʨʘʮʠʝʡ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʨʘʥʳ ʤʦʩ-
ʪʦʚʦʛʦ ʪʠʧʘ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʨʘʥʦʚ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ 
ʧʨʦʝʢʪʫ ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ, ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 
ʦʨʛʘʥʠʟʘʮʠʝʡ, ʦʜʥʦʡ ʠʟ ʬʫʥʢʮʠʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʦʚ 
ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʧʨʠ ʧʦʤʦʱʠ ʢʨʘʥʦʚ, ʪ. ʝ. ʠʤʝʶʱʝʡ ʦʪʜʝʣʘ-
ʤʠ ʛʨʫʧʧʫ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʦʡ ʨʘʙʦʪʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʦʜʥʦʪʠʧʥʳʝ 
ʢʨʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʤʦʜʝʣʠ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʣʝʛʯʝ 
ʩʦʙʣʶʜʘʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʦʜʲʝ-
ʤʝ ʠ ʧʝʨʝʤʝʱʝʥʠʠ: ʩʦʭʨʘʥʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʛʨʫʟʦʚʳʭ ʢʘʥʘ-
ʪʦʚ ʠ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʢʘʞʜʳʡ ʢʨʘʥ, ʢʦʪʦʨʘʷ ʥʝ 
ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʠʭ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ. 

ʋʩʣʦʚʠʷ ʠ ʧʦʨʷʜʦʢ ʧʦʜʲʝʤʘ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʟʘ ʜʚʫʤʷ ʠʣʠ ʥʝʩʢʦʣʴ-
ʢʠʤʠ ʢʨʘʥʘʤʠ ʤʦʩʪʦʚʦʛʦ ʪʠʧʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʩʘʤʠʤ ʧʨʝʜʧʨʠʷʪʠ-
ʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʤ ʢʨʘʥʳ ʜʣʷ ʪʘʢʦʛʦ ʧʦʜʲʝʤʘ. 

ʄʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʚʘ ʚʘʨʠʘʥʪʘ ʧʦʜʲʝʤʘ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʟʘ ʢʨʘʥʘ-
ʤʠ ʤʦʩʪʦʚʦʛʦ ʪʠʧʘ: ʩ ʧʦʤʦʱʴʶ ʪʨʘʚʝʨʩʳ (ʨʠʩ.1) ʠ ʙʝʟ ʪʨʘʚʝʨʩʳ.  
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ʈʠʩ.1 

 

ʇʨʠ ʧʦʜʲʝʤʝ ʛʨʫʟʘ ʩ ʧʦʤʦʱʴʶ ʪʨʘʚʝʨʩʳ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦ-
ʚʘʥʠʷ: 

¶  ʧʨʠʤʝʥʷʝʤʘʷ ʪʨʘʚʝʨʩʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦ ʩʚʦʝʡ ʛʨʫʟʦʧʦʜʲ-
ʝʤʥʦʩʪʠ ʠ ʨʘʟʤʝʨʘʤ ʤʘʩʩʝ ʧʦʜʥʠʤʘʝʤʦʛʦ ʛʨʫʟʘ ʠ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʢʨʶ-
ʢʘʤʠ ʢʨʘʥʦʚ; 

¶  ʤʘʩʩʘ ʪʨʘʚʝʨʩʳ ʚʢʣʶʯʘʝʪʩʷ ʚ ʤʘʩʩʫ ʧʦʜʥʠʤʘʝʤʦʛʦ ʛʨʫʟʘ; 

¶  ʜʣʠʥʘ ʧʨʠʤʝʥʷʝʤʳʭ ʛʨʫʟʦʟʘʭʚʘʪʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʜʦʣʞʥʘ ʙʳʪʴ 
ʨʘʩʩʯʠʪʘʥʘ ʩ ʫʯʝʪʦʤ ʨʘʙʦʪʳ ʩ ʪʨʘʚʝʨʩʦʡ (ʛʨʫʟ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʜʦʣʞʝʥ 
ʙʳʪʴ ʧʦʜʥʷʪ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 0, 5 ʤ ʚʳʰʝ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʧʫʪʠ ʧʨʝʜʤʝ-
ʪʦʚ); 

¶  ʧʨʠ ʧʦʜʲʝʤʝ ʠ ʧʝʨʝʤʝʱʝʥʠʠ ʛʨʫʟʘ ʢʘʥʘʪʳ ʢʨʘʥʦʚ ʜʦʣʞʥʳ ʩʦʭʨʘʥʷʪʴ 
ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʘ ʪʨʘʚʝʨʩʘ ʜʦʣʞʥʘ ʩʦʭʨʘʥʷʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦ-
ʣʦʞʝʥʠʝ. 

ʇʨʠ ʨʘʙʦʪʝ ʙʝʟ ʪʨʘʚʝʨʩʳ ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʧʨʘʚʠʣʴʥʦʝ ʨʘʩʧʨʝ-
ʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʢʨʘʥʳ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʛʨʫʟʘ ʠ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʝʛʦ ʥʘ 0,5 ʤ ʚʳʰʝ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʧʫʪʠ ʧʨʝʜʤʝʪʦʚ, 
ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʢʘʥʘʪʦʚ ʢʨʘʥʘ.  

ʌʘʢʪʦʨʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʜʚʫʭ ʩʧʘʨʝʥʥʳʭ ʢʨʘʥʦʚ: 

¶  ʢʨʘʥʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʫʤʤʘʨʥʫʶ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ, ʧʨʝʚʳʰʘʶʱʫʶ 
ʤʘʩʩʫ ʧʦʜʥʠʤʘʝʤʦʛʦ ʛʨʫʟʘ ʚʤʝʩʪʝ ʩ ʪʨʘʚʝʨʩʦʡ ʜʣʷ ʝʛʦ ʫʜʝʨʞʘʥʠʷ; 

¶  ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʜʚʫʭ ʢʨʘʥʦʚ ʥʘ ʨʘʙʦʯʠʭ ʚʳʣʝʪʘʭ 
ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʝ ʫʩʠʣʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʛʨʫʟʦʤ; 
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¶  ʦʧʦʨʥʳʝ ʥʘʛʨʫʟʢʠ ʦʪ ʢʘʞʜʦʛʦ ʢʨʘʥʘ ʠ ʛʨʫʟʘ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʜʦʧʫʩʢʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ  ʛʨʫʟʦʚʦʡ ʠ ʩʦʙʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠ-
ʚʦʩʪʠ; 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ: 

¶  ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʢʘʞʜʦʛʦ ʢʨʘʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʩʪʘ ʟʘ-
ʭʚʘʪʘ ʠ ʫʢʣʘʜʢʠ ʛʨʫʟʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʙʝʟʦʧʘʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʨʘʥʦʚ 
ʤʝʞʜʫ ʩʦʙʦʡ; 

¶  ʚr ʙʦʨ ʤʝʩʪʘ ʢʨʝʧʣʝʥʠʷ ʛʨʫʟʦʟʘʭʚʘʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

¶  ʫʪʦʯʥʠʪʴ ʧʨʠʤʝʨʥʫʶ ʚʳʩʦʪʫ ʧʦʜʲʝʤʘ ʠ ʦʧʫʩʢʘʥʠʷ ʛʨʫʟʘ, ʘ ʪʘʢʞʝ ʚʝ-
ʣʠʯʠʥʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʢʨʘʥʦʚ ʚʜʦʣʴ ʛʨʫʟʦʚʦʛʦ ʬʨʦʥʪʘ; 

¶  ʜʦʙʠʪʴʩʷ ʩʦʚʧʘʜʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʩʢʦʨʦʩʪʝʡ ʧʦʜʲʝʤʘ ʛʨʫʟʘ ʫ ʦʙʦʠʭ 
ʢʨʘʥʦʚ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʪʠ ʛʨʫʟʦʚ ʠ ʚʝʨʪʠʢʘʣʴʥʦʩʪʠ ʛʨʫʟʦ-
ʚʳʭ ʢʘʥʘʪʦʚ ʧʨʠ ʧʦʜʲʝʤʝ. 

ʅʘ ʦʩʥʦʚʝ ʧʘʩʧʦʨʪʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʦʙʦʠʭ ʢʨʘʥʦʚ ʮʝʣʝʩʦʦʙ-
ʨʘʟʥʦ ʜʦ ʥʘʯʘʣʘ ʨʘʙʦʪ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʮʠʢʣʘ ʧʝʨʝʥʦʩʘ ʛʨʫʟʘ. ɺʳʧʦʣʥʠʪʴ 
ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʨʘʙʦʯʠʝ ʮʠʢʣʳ ʩ ʭʦʣʦʩʪʦʡ ʪʨʘʚʝʨʩʦʡ  ʦʪʨʘʙʦʪʘʪʴ ʩ ʢʨʘ-
ʥʦʚʱʠʢʘʤʠ ʚʳʧʦʣʥʝʥʠʝ ʠʤʠ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ. 

ɺʳʚʦʜ: ʚʩʝ ʨʘʙʦʪʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʚʫʭ ʩʧʘʨʝʥʥʳʭ ʢʨʘʥʦʚ ʦʜʠʥʘʢʦʚʦʡ 
ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʠ ʦʜʠʥʘʢʦʚʦʛʦ ʪʠʧʘ, ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʦʡ ʧʦʚʳʰʝʥʥʦʡ 
ʦʧʘʩʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʨʘʙʦʪʫ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʧʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ 
ʨʫʢʦʚʦʜʩʪʚʦʤ ʣʠʮʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʙʝʟʦʧʘʩʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʪʘʢʦʛʦ ʨʦʜʘ 
ʨʘʙʦʪ. ʊʘʢ ʞʝ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʘʷ ʠʩʧʨʘʚʥʦʩʪʴ ʢʨʘʥʘ 
ʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ. 
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ʅɸɻʈʋɾɽʅʀʀ 

ʂʌ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʂʘʣʫʛʘ, 248000, ʈʦʩʩʠʷ 

 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʥʘʧʨʷʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʠ-
ʚʦʜʷʱʠʭ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʪʨʝʱʠʥ ʫʩʪʘʣʦʩʪʠ. ʕʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʢʨʠʚʳʭ ʫʩʪʘʣʦʩʪʠ ʜʣʷ ʦʙʨʘʟʮʦʚ ʩ ʢʦʥʮʝʥʪʨʘ-
ʮʠʝʡ ʥʘʧʨʷʞʝʥʠʡ ʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʚʩʝʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʚ 
ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʩʚʷʟʠ ʩ ʤʥʦʛʦʦʙʨʘʟʠʝʤ 
ʚʦʟʤʦʞʥʳʭ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʡ ʠ ʙʦʣʴʰʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʨʦ-
ʮʝʩʩʘ ʠʩʧʳʪʘʥʠʡ ʥʘ ʤʥʦʛʦʮʠʢʣʦʚʫʶ ʫʩʪʘʣʦʩʪʴ.  ʈʘʩʯʝʪʥʳʡ ʩʧʦʩʦʙ ʧʦ-
ʩʪʨʦʝʥʠʷ ʢʨʠʚʳʭ ʫʩʪʘʣʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʚʝʩʪʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ  

 ( )( )1 1q Ks s sa= - -,  

ʛʜʝ Ksʠ sa - ʵʬʬʝʢʪʠʚʥʳʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʜʝʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʚʷʟʠ ʩ ʚʣʠʷʥʠʝʤ ʙʦʣʴʰʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʬʘʢ-
ʪʦʨʦʚ.  

 ɼʣʷ ʨʘʩʯʝʪʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʧʘʨʘʤʝʪ-
ʨʳ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ: ʥʦʤʠʥʘʣʴʥʦʝ ʧʦʣʝ ʥʘ-
ʧʨʷʞʝʥʠʡ ʦʪ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ, ʥʦʤʠʥʘʣʴʥʦʝ ʧʦʣʝ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝ-
ʥʠʡ, ʤʝʩʪʥʦʝ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʟʦʥʘʭ ʣʦʢʘʣʴʥʦʛʦ ʠʩʢʘʞʝʥʠʷ  ʥʦ-
ʤʠʥʘʣʴʥʳʭ ʧʦʣʝʡ ʥʘʧʨʷʞʝʥʠʡ, ʤʝʩʪʥʦʝ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʚʦʟʥʠ-
ʢʘʶʱʝʝ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʚʘʨʥʳʭ ʰʚʦʚ, ʇʨʠ ʵʪʦʤ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 
ʨʝʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʦʝ  ʧʦʣʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ 
ʩʣʦʞʥʳʤ  ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘ-
ʪʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ.   

 ɺ ʪʝʦʨʠʠ ʫʩʪʘʣʦʩʪʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠ ʩʣʦʞʥʦʤ  ʥʘʛʨʫʞʝʥʠʠ,  ʨʘʟ-
ʨʘʙʦʪʘʥʥʦʡ ʊʘʤʫʞʝʤ ɺ.ʇ.,  ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʢʦʥʪʠʥʫʫʤ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ 
ʩʚʦʡʩʪʚʘʤʠ ʚ ʢʦʪʦʨʦʤ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ ʚʦʟʥʠ-
ʢʘʶʪ ʧʦʚʨʝʞʜʝʥʠʷ. ʇʨʠ ʵʪʦʤ, ʦʜʥʦʨʦʜʥʦʝ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʟʳʚʘ-
ʝʪ ʧʦʷʚʣʝʥʠʝ ʦʜʥʦʨʦʜʥʦʛʦ ʧʦʣʷ ʧʦʚʨʝʞʜʝʥʠʡ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ  

ʩʢʘʣʷʨʥʦʡ ʬʫʥʢʮʠʝʡ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠrʇ  ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʯʘʩ-

ʪʠʮʳ. ʌʫʥʢʮʠʷ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʝʜʠʥʠʯʥʦʡ ʩʬʝʨʝ  ʩ ʮʝʥ-
ʪʨʦʤ ʚ ʪʦʯʢʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʯʘʩʪʠʮʳ. ʂʘʞʜʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʪʨʘʢʪʫʝʪʩʷ 
ʢʘʢ ʧʦʚʨʝʞʜʝʥʥʦʩʪʴ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʡ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʩʬʝʨʳ ʧʣʦʱʘʜʴʶ ʚ ʥʘʧʨʘʚʣʝʥʠʠ. ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʘʟʨʫʰʝʥʠʝ 

ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʠʥʚʘʨʠʘʥʪʘʤʠ ʬʫʥʢʮʠʠ rʇʥʘ ʩʬʝʨʝ ʢʨʠʪʠʯʝ-


