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ʋʟʢʦʧʦʣʦʩʥʳʝ ʩʦʛʣʘʩʫʶʱʠʝ ʮʝʧʠ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʝ ʉɺʏ ʜʠʘʧʘʟʦʥʘ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦ-

ʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ. ʈʘʟ-

ʣʠʯʠʷ ʤʝʞʜʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ ʩʠʛʥʘʣʴʥʳʭ ʮʝʧʝʡ ʧʨʠʚʦʜʷʪ ʢ ʧʦʪʝʨʝ ʧʦ-
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ʣʝʟʥʦʡ ʤʦʱʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʠʩʢʘʞʝʥʠʶ ʘʥʘʣʦʛʦ-

ʚʦʛʦ ʠ ʮʠʬʨʦʚʦʛʦ ʧʦʪʦʢʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʠ ʦʯʝʥʴ ʪʦʯʥʦ 

ʨʘʩʩʯʠʪʘʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʦʛʣʘʩʫʶʱʠʭ ʮʝʧʝʡ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʫ ʨʝʘʣʠʟʫʝʤʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʚʘʨʠʘʥʪʳ. ʉʪʨʫʢʪʫʨʘ ʦʙʦʙ-

ʱʸʥʥʳʭ ʩʦʛʣʘʩʫʶʱʠʭ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʮʝʧʝʡ (ʅʏ ʠ 

ɺʏ ʉʎʆ) ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 1 [1]. 

 

 

 

 
ʈʠʩ. 1. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʣʷ ʨʘʩʯʸʪʘ ʫʟʢʦʧʦʣʦʩʥʳʭ ʩʦʛʣʘʩʫʶʱʠʭ ʮʝʧʝʡ 

ʥʘ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʦʡ ʤʝʪʦʜʠʢʦʡ, ʝʩʣʠ ʧʘʨʘʤʝʪʨʳ M ʠʣʠ N ʚ̫-

ʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤʠ, ʪʦ ʩʦʛʣʘʩʫʶʱʘʷ ʮʝʧʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ.  

 ʂʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ 

ʥʘ ʢʘʬʝʜʨʝ ʈʊʉ ʈɻɸʊʋ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʨʘʩʯʸʪ ʚʟʘʠʤ-

ʥʦʡ ʧʘʨʳ ʫʟʢʦʧʦʣʦʩʥʳʭ ʮʝʧʝʡ ʩʦʛʣʘʩʦʚʘʥʠʷ L-C/C-L. ʄʦʜʝʣʴ ʜʦʧʦʣʥʝʥʘ 

ʘʥʘʣʠʟʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʮʝʧʠ, ʠ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʠ ʦʪʦʙʨʘʟʠʪʴ ʨʝʟʫʣʴʪʘʪ ʚ ʚʠʜʝ ʢʦʤʧʘʢʪʥʦʡ ʤʘʪʨʠʮʳ, ʩʦʜʝʨʞʘ-

ʱʝʡ ʮʠʬʨʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʢʦʤʤʝʥʪʘʨʠʠ. ɻʝʥʝʨʘʮʠʷ ʨʝ-
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ʰʝʥʠʡ ʚ ʚʠʜʝ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʝʢʪʠ-

ʨʦʚʱʠʢʫ ʦʮʝʥʠʪʴ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʠ ʚʦʟʤʦʞʥʳʡ ʜʣʷ ʧʨʘʢʪʠ-

ʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚʘʨʠʘʥʪ [2].  

ɺ ʦʜʥʦʡ ʠʟ ʩʚʦʠʭ ʨʘʙʦʪ ʌ. ʉʤʠʪ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʩʦʛʣʘʩʫʶʱʠʭ 

ʫʟʢʦʧʦʣʦʩʥʳʭ ʟʚʝʥʴʝʚ, ʩʫʱʝʩʪʚʫʶʪ çʥʝʜʦʩʷʛʘʝʤʳʝ ʟʦʥʳè [3]. ʅʝʩʤʦʪʨʷ 

ʥʘ ʨʝʜʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʟʥʘʯʝʥʠʡ, ʥʘ ʧʨʘʢʪʠʢʝ ʦʥʠ ʚʩʸ ʞʝ ʚʩʪʨʝʯʘʶʪ-

ʩ,̫ ʥʘʧʨʠʤʝʨ: fo = 2.4 ɻɻʮ, Zo = 51 + 88j, Zʥ = 35 ï 850j.  

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʜʣʷ ʵʪʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

 
ʈʠʩ. 2. ʌʨʘʛʤʝʥʪʳ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ ʅʏ ʠ ɺʏ ʩʦʛʣʘʩʫʶʱʠʭ ʮʝʧʝʡ 

ʇʨʦʚʝʨʢʘ ʫʢʘʟʥʳʭ ʚʳʰʝ ʧʘʨʘʤʝʪʨʦʚ M ʠʣʠ N ʥʘ ʢʦʤʧʣʝʢʩʥʦʩʪʴ, 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʘ ʚʘʨʠʘʥʪʘ ʩʦʛʣʘʩʫʶʱʠʭ ʮʝʧʝʡ ʤʦʛʫʪ ʙʳʪʴ ʫʩʧʝʰʥʦ 

ʨʝʘʣʠʟʦʚʘʥʳ. ʅʘ ʨʠʩ. 3 ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪ ʨʘʩʯʸʪʘ ʅʏ ʉʎʆ ʠ ʪʨʘʝʢʪʦ-

ʨʠʷ ʩʦʛʣʘʩʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʉʤʠ-

ʪʘ [4] ʠ ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʩʦʚʧʘʜʝʥʠʝ ʥʦʤʠʥʘʣʦʚ ʨʝʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥ-

ʪʦʚ ʩ ʨʘʩʯʸʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ. 

  
ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʸʪʘ ʅʏ ʉʎʆ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤʳ ʉʤʠʪʘ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʅʏ ʉʎʆ ʚ AWR ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʸ ʨʝʘʣʠʟʫʝʤʦʩʪʴ ï 

ʨʠʩ. 4ʘ. ʇʦʧʳʪʢʘ ʧʨʦʤʦʜʝʣʠʨʦʚʘʪʴ ɺʏ ʉʎʆ ʩ ʥʦʤʠʥʘʣʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʪʝʨʧʠʪ ʬʠʘʩʢʦ ï ʨʠʩ. 4ʙ. 

ʅʦʤʠʥʘʣʳ_ʕʈʕ

"ʅʏ ʮʝʧʴ ɺʘʨʠʘʥʪ#1 Ls ="

"ʅʏ ʮʝʧʴ ɺʘʨʠʘʥʪ#1 Cp ="

"ɺʏ ʮʝʧʴ ɺʘʨʠʘʥʪ#3 Cs ="

"ɺʏ ʮʝʧʴ ɺʘʨʠʘʥʪ#3 Lp ="

61.45 10
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³

1.28 10
12-

³
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³
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9-

³
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õ
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ʘ)                                                                        ʙ) 

 
ʚ)                                                                        ʛ) 

ʈʠʩ. 4. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʅʏ ʠ ɺʏ ʉʎʆ  

ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ï ʧʦʧʘʜʘʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʚ ʟʘʧʨʝ-

ʱʸʥʥʫʶ ʠʥʜʫʢʪʠʚʥʫʶ ʟʦʥʫ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʢ ʮʝʧʠ ʚʠʜʘ L-L 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ï ʨʠʩ. 4 ʚ,ʛ. ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʝʪ 

ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʠ ʧʝʨʝʭʦʜ ʢ ʮʝʧʠ ʚʠʜʘ C-C. 
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ɿʘʯʘʩʪʫʶ ʮʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʤʝʶʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʟʘʜʘʯ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ. ʇʨʦʙʣʝʤʳ 

ʚʦʟʥʠʢʘʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʚ ʤʝʜʠʮʠʥʝ, ʢʨʠʤʠʥʘʣʠ-

ʩʪʠʢʝ, ʪʦʤʦʛʨʘʬʠʠ ʠ ʪ.ʜ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʘʣʠʯʠʷ ʜʝʬʝʢʪʦʚ ʚ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ 

ʷʚʣʷʝʪʩʷ ʧʨʠʨʦʜʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʨʝʥʠʷ. ɻʣʘʟ ʯʝʣʦʚʝʢʘ ʠʤʝʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 
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ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʩʚʝʱʝʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʚʦʩʧʨʠʷʪʠʝ ʮʚʝʪʘ ʧʨʝʜʤʝʪʦʚ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʦʩʚʝʱʝʥʠʷ, ʮʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ 

(ʬʦʪʦʢʘʤʝʨʘ) ʞʝ ʬʠʢʩʠʨʫʶʪ ʠʟʣʫʯʝʥʠʝ ʩʚʝʪʘ ʙʝʟ ʘʜʘʧʪʘʮʠʠ. ʊʝʤ ʩʘʤʳʤ 

ʮʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʛʫʪ ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʪʦʛʦ, ʯʪʦ ʚʠʜʝʣ ʯʝʣʦ-

ʚʝʢ, ʢʦʛʜʘ ʧʳʪʘʣʩʷ ʩʜʝʣʘʪʴ ʩʥʠʤʦʢ. 

ɺ ʪʘʢʠʭ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʥʝʜʦʩʪʘʪʦʯ-

ʥʳʡ ʠʣʠ ʠʟʙʳʪʦʯʥʳʡ ʢʦʥʪʨʘʩʪ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʪʘʢʦʡ ʧʨʦʙʣʝʤʳ ʧʨʠʤʝ-

ʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠʟʤʝʥʝʥʠʷ ʢʦʥʪʨʘʩʪʘ ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘ-

ʞʝʥʠʷ ʦʧʠʨʘʶʪʩʷ ʥʘ ʛʣʦʙʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʩʝʡ ʯʘʩʪʠ ʠʟʦʙʨʘʞʝ-

ʥʠʷ, ʛʜʝ ʧʨʦʠʩʭʦʜʷʪ ʮʚʝʪʦʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʂ ʪʘʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʨʝʜʥʶʶ ʷʨʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ (1) ʠ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝ-

ʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ (2). 

 

ώ  В ώ                                (1) 

„  В ώ ώ                          (2) 
   

ʎʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʦʪʪʝʥʢʘʭ ʩʝʨʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ RGB-

ʤʦʜʝʣʴʶ, ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʮʚʝʪʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ RGB-

ʧʘʣʠʪʨʳ ʚ ʢʦʥʢʨʝʪʥʦʤ ʧʠʢʩʝʣʝ. ʃʶʙʦʝ ʠʟ ʪʨʝʭ ʮʚʝʪʦʚʳʭ ʟʥʘʯʝʥʠʡ ʪʘʢʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʝʛʦ ʷʨʢʦʩʪʴʶ. ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʷʨʢʦʩʪʴ ʧʠʢʩʝ-

ʣʷ ʮʚʝʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʷʨʢʦʩʪʴ ʧʠʢʩʝʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʦʪʪʝʥʢʘʭ ʩʝ-

ʨʦʛʦ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʳ 

 

ώ  πȟςωψωÒ + πȟυψχÇ + πȟρρτÂȢ                   (3) 

  
ɺ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʙʝʛʥʫʪʴ ʢ ʤʝʪʦʜʫ ʣʦ-

ʢʘʣʴʥʦ-ʬʨʘʛʤʝʥʪʘʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʘʩʪʦʤ ʠʟʦʙʨʘʞʝʥʠʷ. ɼʘʥʥʳʡ 

ʘʣʛʦʨʠʪʤ ʦʧʠʨʘʝʪʩʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʜʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʠʟʦʙʨʘʞʝ-

ʥʠʷ, ʘ ʥʝ ʚʩʝʛʦ ʮʝʣʠʢʦʤ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʠʟʤʝʥʷʝʪʩʷ ʢʦʥʪʨʘʩʪ ʨʘʚʥʳʭ ʯʘʩ-

ʪʝʡ ʚʩʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʣʦʙʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʘʤʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʣʛʦʨʠʪʤʦʚ, ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʣʦʙʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʜʝʬʝʢʪʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʣʘʩʪʷʭ ʧʦʩʣʝ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʣʦʢʘʣʴʥʦ-ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʠʪ 

ʫʩʠʣʠʪʴ ʢʦʥʪʨʘʩʪ ʚʩʝʭ ʯʘʩʪʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʙʝʟ ʷʚʥʦʛʦ ʨʘʟʣʠʯʠʷ ʚ ʢʘʯʝʩʪ-

ʚʝ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ.  
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ɺ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʢ ʬʨʘʛʤʝʥʪʘʤ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ ʠʟʤʝʥʝʥʠʷ ʢʦʥʪʨʘʩʪʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʢʣʘʩʩʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʚ ʢʦʪʦʨʦʤ ʥʦʚʘʷ ʷʨ-

ʢʦʩʪʴ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʝʜʥʝʡ ʷʨʢʦʩʪʠ 

ʬʨʘʛʤʝʥʪʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʢʮʠʠ ʢʦʥʪʨʘʩʪʘ ʧʦ ʬʦʨʤʫʣʝ 

ᾀ  ώ Ὧώ ώ ȟ                           (4) 

ʛʜʝ k ï ʵʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʮʚʝʪʦʚʦʡ ʢʦʨʨʝʢʮʠʠ ʢʦʥʪʨʘʩʪʘ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʢʦʥʪʨʘʩʪʦʤ ʠʟʦʙʨʘʞʝ-

ʥʠʷ. ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʦʪʥʦʰʝʥʠʝ ʪʘʢʠʭ ʣʦʢʘʣʴ-

ʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪʜʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ, ʢʘʢ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʟʥʘ-

ʯʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʠ ʪʝʢʫʱʝʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ  

Ὧ  ρ Ȣ                                    (5) 

 ʇʦʜʭʦʜ ʢ ʠʟʤʝʥʝʥʠʶ ʢʦʥʪʨʘʩʪʘ ʩ ʧʦʤʦʱʴʶ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʘʣʛʦ-

ʨʠʪʤʘ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʛʣʦʙʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘ-

ʞʝʥʠʷ, ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʢʦʥʪʨʘʩʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʝʛʦ 

ʦʙʣʘʩʪʷʭ ʠ ʢ ʦʩʣʘʙʣʝʥʠʶ ʚ ʜʨʫʛʠʭ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʞʝ ʤʝʪʦʜ, ʦʧʠʨʘʶʱʠʡ-

ʩʷ ʥʘ ʣʦʢʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʦʪʜʝʣʴ-

ʥʳʝ ʬʨʘʛʤʝʥʪʳ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʟʘʜʘʥʥʳʤ ʰʘʛʦʤ ʜʚʠʞʝʥʠʷ, ʥʘʢʣʘʜʳʚʘʷ 

ʥʦʚʳʝ ʬʨʘʛʤʝʥʪʳ ʥʘ ʫʞʝ ʦʙʨʘʙʦʪʘʥʥʫʶ ʯʘʩʪʴ. ʈʘʩʯʝʪ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ 

ʥʘʣʦʞʝʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ 

ʷʨʢʦʩʪʝʡ ʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ ʠ ʬʨʘʛʤʝʥʪʘ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ ʧʦ ʬʦʨʤʫ-

ʣʝ 

ᾀ  
  
Ȣ                                                (6) 

ɽʩʣʠ ʞʝ ʚʦ ʚʨʝʤʷ ʨʘʟʤʝʱʝʥʠʷ ʬʨʘʛʤʝʥʪʘ ʚ ʦʙʣʘʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʥʝʝ ʠʟʤʝʥʝʥʥʳʭ ʧʠʢʩʝʣʝʡ, ʪʦ ʢ ʪʘʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʷʝʪ-

ʩʷ ʪʦʣʴʢʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʥʪʨʘʩʪʘ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ 

ʩʣʠʷʥʠʷ ʬʨʘʛʤʝʥʪʦʚ (6). 
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ʋɼʂ 005.54 

 
ʀʅʊɽɻʈʀʈʆɺɸʅʅɸʗ ʉʀʉʊɽʄɸ 

ʄɽʅɽɼɾʄɽʅʊɸʅɽʌʊɽʇɽʈɽʈɸɹɸʊʓɺɸʖʑɽɻʆ 

ʇʈɽɼʇʈʀʗʊʀʗ ʆɸʆ çʉʃɸɺʅɽʌʊʔ-ʗʅʆʉè ʀ ʇʈʆɹʃɽʄʓ 

ɽɽ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ 

 

ʀ.ʀ. ɹʘʨʘʙʘʥʱʠʢʦʚʘ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɺ.ɺ. ʂʦʯʝʨʦʚʘ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
 

ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʥʝʬʪʝʧʝʨʝ-

ʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʆɸʆ çʉʣʘʚʥʝʬʪʴ-ʗʅʆʉè ʠ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʰʠʝ 

ʧʨʠ ʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ. 

ɼʘʥʘ ʨʝʢʦʤʝʥʜʘʮʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ, ʦʪʚʝʯʘʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʘ ISO 27001. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆɸʆ çʉʣʘʚʥʝʬʪʴ-ʗʅʆʉè, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʤʝʥʝʜʞʤʝʥʪʘ, ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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The integrated management system of the refinery JSC ñSlavneft-YANOSò and 

the problems encountered in its design are considered. Also ways to solve these prob-

lems are considered. The recommendation on the implementation of an information 

security management system that meets the requirements of ISO 27001 is given. 

Keywords: JSC çSlavneft-YANOSè, integrated management system, infor-

mation security management systems. 

 

ʉʝʡʯʘʩ ʚ ʙʳʩʪʨʦʤʝʥʷʶʱʠʭʩʷ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʦʣʞʥʳ ʥʝ ʪʦʣʴʢʦ ʩʦʙʣʶʜʘʪʴ ʨʷʜ ʟʘʢʦʥʦʚ, ʥʦ ʧʨʠʤʝʥʷʪʴ ʪʘʢʞʝ ʠʥʪʝʛʨʠ-

ʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ (ʜʘʣʝʝ ʀʉʄ). ʀʉʄ ï ʵʪʦ ʦʙʲʝʜʠʥʝʥʠʝ 

ʜʚʫʭ ʠ ʙʦʣʝʝ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ, ʨʘʙʦʪʘʶʱʠʭ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. ɹʣʘʛʦ-
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ʜʘʨʷ ʵʪʦʤʫ ʮʝʣʠ, ʧʨʦʮʝʩʩʳ ʠ ʨʝʩʫʨʩʳ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴʩʷ ʥʘʠʙʦʣʝʝ ʨʝʟʫʣʴ-

ʪʘʪʠʚʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ.  

ʉʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʀʉʄ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʤ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʱʝʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠ-

ʷʪʠʷ, ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʟʥʘʪʴ, ʯʪʦ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʥʝʢʠʝ ʩʣʦʞʥʦʩʪʠ.  

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʆɸʆ 

çʉʣʘʚʥʝʬʪʴ-ʗʅʆʉè, ʧʨʦʙʣʝʤʳ ʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʧʦʩʦʙʳ ʠʭ ʨʝʰʝʥʠʷ 

ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʝʝ ʚʥʝʜʨʝʥʠʷ.  

ʆɸʆ çʉʣʘʚʥʝʬʪʴ-ʗʅʆʉè ʙʳʣ ʧʫʱʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1961 ʛʦʜʫ. 

ʉ 1995 ʛʦʜʘ ʧʨʝʜʧʨʠʷʪʠʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʚʝʨʪʠʢʘʣʴʥʦ-ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 

ʥʝʬʪʷʥʦʡ ʢʦʤʧʘʥʠʠ çʉʣʘʚʥʝʬʪʴè ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʈʦʩʩʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʜʫʢʪʦʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʜʝʡʩʪʚʫʶʪ: 

- ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ISO 9001,  

- ʩʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ISO 14001;  

- ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ 
ʪʨʫʜʘ ʆHSAS 18001; 

-  ʩʠʩʪʝʤʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ISO 50001.  

ʉʭʝʤʘʪʠʯʥʦ ʀʉʄ ʧʨʝʜʧʨʠʷʪʠʷ ʆɸʆ çʉʣʘʚʥʝʬʪʴ-ʗʅʆʉè ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 

 

 
 

ʈʠʩ. 1. ʉʭʝʤʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ  

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʆɸʆ çʉʣʘʚʥʝʬʪʴ-ʗʅʆʉè 
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ʎʝʣʴʶ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʥʘ ʜʘʥ-

ʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʚʩʝʭ ʜʝʡʩʪʚʠʡ 

ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʪʠʤ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʴʰʝʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʩʧʦʩʦʙʥʦʡ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʠ ʦʞʠʜʘʥʠʷ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʠ ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ 

ʚʥʫʪʨʝʥʥʝʤ ʠ ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʚʝ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʀʉʄ ʥʘ ʆɸʆ çʉʣʘʚʥʝʬʪʴ-ʗʅʆʉè:  

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʀʉʄ; 

- ʧʨʦʙʣʝʤʘ ʥʝ ʧʦʣʥʦʡ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʉʄʂ ʚ ʧʦʜ-

ʨʘʟʜʝʣʝʥʠʷʭ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʧʨʦʚʝʜʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ; 

- ʪʘʢʞʝ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʢ ʚʥʫʪʨʝʥʥʝʤʫ ʘʫʜʠʪʫ ʫʜʝʣʷʝʪʩʷ ʤʘʣʦ ʚʨʝ-

ʤʝʥʠ. 

ʇʦʜʛʦʪʦʚʢʝ ʢ ʚʥʫʪʨʝʥʥʠʤ ʧʨʦʚʝʨʢʘʤ ʫʜʝʣʷʝʪʩʷ ʚʩʝʛʦ 10 % ʚʨʝʤʝ-

ʥʠ ʦʪ ʚʩʝʛʦ ʘʫʜʠʪʘ. ʇʦʵʪʦʤʫ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʣʘʥʠʨʫʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ 

ʜʦ 40 %. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʫʜʠʪʦʨʳ ʩʤʦʛʫʪ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʜʦʢʫʤʝʥʪʳ, ʧʦʜʛʦʪʦʚʠʪʴ ʧʣʘʥ ʘʫʜʠʪʘ ʠ ʨʘʩʧʨʝʜʝʣʠʪʴ ʨʘʙʦʪʫ ʤʝʞʜʫ 

ʯʣʝʥʘʤʠ ʛʨʫʧʧʳ ʧʦ ʘʫʜʠʪʫ. 

ʇʨʦʙʣʝʤʫ ʥʝʧʦʣʥʦʡ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʤʦʞʥʦ ʨʝʰʠʪʴ ʚʦ ʚʨʝʤʷ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʛʨʫʧʧʳ ʧʦ ʘʫʜʠʪʫ. ɽʩʣʠ ʚ ʧʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ ʚʦʚʣʝ-

ʢʘʶʪʩʷ ʥʝ ʚʩʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʟʥʘʯʠʪ, ʚʦʟʤʦʞʥʦ, ʥʝ ʚʩʝ 

ʩʦʪʨʫʜʥʠʢʠ ʦʙʣʘʜʘʶʪ ʪʨʝʙʫʝʤʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦ ʧʦʚʳ-

ʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ. 

ʊʘʢʞʝ ʜʣʷ ʨʝʰʝʥʠʷ ʧʝʨʚʦʡ ʧʨʦʙʣʝʤʳ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ, ʦʨʛʘʥʠ-

ʟʘʮʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʦʜʠʪ ʢʫʨʩʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨ-

ʩʦʥʘʣʘ.  

ʊʘʢʞʝ ʥʘ ʆɸʆ çʉʣʘʚʥʝʬʪʴ-ʗʅʆʉè ʚʥʝʜʨʝʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ SAPR/3. ʇʦʵʪʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ ʤʦʞʥʦ 

ʧʦʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚʥʝʜʨʠʪʴ ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ, ʦʪʚʝʯʘʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʘ ISO 27001. ʉʦʙʣʶʜʝʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʦʙʝʩʧʝʯʠʪ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʭʨʘʥʝʥʠʝ ʢʦʥ-

ʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʥʝʜʨʝʥʠʝ ʀʉʄ ʥʘ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʤ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦʟʚʦ-

ʣʠʣʦ: 

- ʧʦʜʥʷʪʴ ʩʪʘʪʫʩ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʛʣʘʟʘʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ; 

- ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʩʝʨʪʠʬʠʢʘʮʠʶ;  

- ʩʦʟʜʘʪʴ ʝʜʠʥʫʶ ʩʪʨʫʢʪʫʨʫ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘʤʠ, ʚʥʫʪʨʝʥʥʠʤʠ ʘʫʜʠʪʘʤʠ; 
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- ʣʫʯʰʝ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʤʝʥʷʶʱʠʤʩʷ ʚʥʝʰʥʠʤ ʠ ʚʥʫʪʨʝʥʥʠʤ 
ʬʘʢʪʦʨʘʤ; 

- ʙʳʩʪʨʝʝ ʜʦʩʪʠʛʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʮʝʣʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʥʪʝʛʨʠ-

ʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʆɸʆ çʉʣʘʚʥʝʬʪʴ-ʗʅʆʉè, ʦʙʥʘʨʫʞʝʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʦʙʣʝʤʳ, ʚʦʟ-

ʥʠʢʰʠʝ ʧʨʠ ʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʧʦʩʦʙʳ ʠʭ ʨʝʰʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʘ ʨʝʟʫʣʴ-

ʪʘʪʠʚʥʦʩʪʴ ʦʪ ʚʥʝʜʨʝʥʠʷ ʀʉʄ. ʊʘʢʞʝ ʙʳʣʠ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʟ-

ʨʘʙʦʪʢʝ ʧʨʦʮʝʜʫʨʳ ʨʘʙʦʪʳ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʧʦ ʚʥʝʜʨʝʥʠʶ ʩʠʩʪʝʤʳ ʤʝ-

ʥʝʜʞʤʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ʕʢʩʧʝʨʪʥʳʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ. ɼʝʣʴʬʠ - ʤʝʪʦʜ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʣʝʤʘʭ ʠ ʟʘʜʘʯʘʭ 

ʠʣʠ ʢʦʛʜʘ ʚʦʟʥʠʢʰʘʷ ʧʨʦʙʣʝʤʘ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʡ ʠ ʥʝ 

ʚʩʝ ʫʚʝʨʝʥʳ ʚ ʵʪʠʭ ʨʝʰʝʥʠʷʭ.  

ʆʜʥʠʤ ʠʟ ʝʛʦ ʜʦʩʪʦʠʥʩʪʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʥ ʧʨʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʦʧʨʦʩʝ ʵʢʩʧʝʨʪʦʚ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʫʯʠʪʳʚʘʝʪʩʷ ʤʥʝʥʠʝ 

ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʨʘʙʦʪʢʝ ʥʝʟʘʚʠʩʠʤʦʛʦ ʤʳʰʣʝʥʠʷ 

ʠ ʠʩʢʣʶʯʘʝʪ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʨʘʙʦʪʝ ʚ ʛʨʫʧʧʘʭ, 
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ʪʘʢʠʝ ʢʘʢ ʢʦʥʬʦʨʤʠʟʤ, ʥʘʚʷʟʳʚʘʥʠʝ ʤʥʝʥʠʷ ʘʢʪʠʚʥʳʤʠ ʯʣʝʥʘʤʠ ʛʨʫʧʧʳ 

ʤʝʥʝʝ ʘʢʪʠʚʥʳʤ ʠ ʚʳʜʝʣʝʥʠʝ ʘʚʪʦʨʠʪʝʪʥʳʭ ʯʣʝʥʦʚ ʚ ʛʨʫʧʧʝ. 

ʂʦʥʝʯʥʦ, ʜʘʥʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʅʘ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʶ ʠ 

ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʩʘʤʠʭ ʦʧʨʦʩʦʚ ʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ʊʘʢʞʝ ʜʘʥʥʳʡ 

ʤʝʪʦʜ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʢʩ-

ʧʝʨʪʦʚ, ʘ ʥʝ ʤʘʣʝʥʴʢʦʛʦ. ɸʥʘʣʠʪʠʢʠ ʯʘʩʪʦ ʦʪʙʨʘʩʳʚʘʶʪ ʥʝʩʪʘʥʜʘʨʪʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ, ʭʦʪʷ ʦʥʠ ʤʦʛʫʪ ʧʦʤʦʯʴ ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ. 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʨʘʙʦʪ ʧʦ ʵʢʩʧʝʨʪʠʟʝ ʩʦʟʜʘʝʪʩʷ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ, 

ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚ ʵʢʩʧʝʨʪʦʚ. ʇʨʠ ʚʳʙʦʨʝ ʵʢʩʧʝʨʪʘ ʦʨʠʝʥʪʠʨʫ-

ʶʪʩ̫ ʥʘ ʝʛʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʢʨʝʘʪʠʚʥʦʩʪʴ, ʢʦʥʩʪʨʫʢʪʠʚʥʦʩʪʴ ʤʳʰʣʝʥʠʷ, 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʩʚʦʝʤ ʜʝʣʝ ʠ ʚ ʧʨʦʙʣʝʤʝ, ʩʘʤʦʢʨʠʪʠʯʥʦʩʪʴ, ʥʘʣʠ-

ʯʠʝ ʚʨʝʤʝʥʠ ʜʣʷ ʨʘʙʦʪʳ ʚ ʵʢʩʧʝʨʪʥʦʡ ʛʨʫʧʧʝ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʩʧʝʨʪʥʦʡ ʛʨʫʧʧʳ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʘʥʢʝʪʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʵʢʩʧʝʨʪʦʚ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʛʨʫʧʧʳ ʚʳʙʠʨʘʝʪ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʚʦʧʨʦʩʳ ʠ ʩʦʟʜʘʝʪ ʰʢʘʣʫ 

ʦʮʝʥʦʢ. ɽʩʪʴ ʪʨʠ ʚʠʜʘ ʪʘʢʠʭ ʰʢʘʣ: 

- h ʢʘʣʘ çʜʘ-ʥʝʪè; 

- ʨʘʥʛʦʚʘʷ ʰʢʘʣʘ (ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʧʦ ʫʙʳ-

ʚʘʥʠʶ); 

- ʙʘʣʣʴʥʘʷ ʰʢʘʣʘ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʫʪʦʯʥʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʘʥʢʝʪʳ ʩ ʫʯʝʪʦʤ ʯʠʩʣʝʥ-

ʥʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʚ ʥʝʡ ʩʦʜʝʨʞʘʪʩʷ.  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʚʳʙʠʨʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʢʦʤʧʝ-

ʪʝʥʪʥʳʝ ʵʢʩʧʝʨʪʳ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʩʪʝʧʝʥʠ ʙʣʠʟʦʩʪʠ ʠʭ ʤʥʝʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ (1). 

 

Ὓ
 

ȟ                                    (1) 

ʛʜʝ Ὓ  ï ʤʝʨʘ ʩʦʚʧʘʜʝʥʠʷ ʤʥʝʥʠʡ i-ʛʦ ʠ j-ʛʦ ʵʢʩʧʝʨʪʦʚ; 

ά  ï ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʦʜʠʥʘʢʦʚʦ ʦʮʝʥʠʚʘʝʤʳʭ i-ʤ ʠ j-ʤ ʵʢʩ-

ʧʝʨʪʘʤʠ; 

ὲ ʠ ὲ - ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʦʮʝʥʠʚʘʝʤʳʭ i-ʤ ʠ j-ʤ ʵʢʩʧʝʨʪʘʤʠ. 

ʉʫʤʤʘ В Ὓ  ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ i-ʛʦ ʵʢʩʧʝʨʪʘ,  

ʛʜʝ 0ÒὛÒ1. 

ɼʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʤʥʝ-

ʥʠʡ. ʆʮʝʥʢʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʘʥʢʝʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʚʩʝʭ ʦʮʝʥʦʢ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʦʪʚʝʪʦʚ ʵʢʩʧʝʨʪʦʚ.  

ʇʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ ʦʮʝʥʢʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʵʢʩʧʝʨʪʦʚ ʷʚʣʷʝʪʩʷ 

ʦʮʝʥʢʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʦ ʵʪʘʣʦʥʫ. ɼʣʷ ʵʪʦʛʦ ʚʳʙʠʨʘʝʪʩʷ 10-ʙʘʣʴʥʘʷ ʠʣʠ 

100-ʙʘʣʴʥʘʷ ʰʢʘʣʘ ʦʮʝʥʦʢ. ʇʨʠʤʝʨ ʰʢʘʣʳ ʦʮʝʥʢʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʵʢʩ-

ʧʝʨʪʦʚ ʫʢʘʟʘʥ ʥʘ ʨʠʩ. 1.  



33 

 

 
 

ʈʠʩ. 1. ʇʨʠʤʝʨ ʰʢʘʣʳ ʦʮʝʥʦʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʵʢʩʧʝʨʪʦʚ 

 

ɼʘʣʝʝ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʦʧʨʝʜʝʣʷʝʪ ʟʘʜʘʯʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʰʠʪʴ ʠ ʦʟʥʘʢʦʤʠʪ ʩ ʥʝʡ ʵʢʩʧʝʨʪʦʚ, ʘ ʘʥʘʣʠʪʠʢʘʤʠ ʩʦʩʪʘʚʣʷʝʪʩʷ ʘʥʢʝʪʘ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʰʢʘʣʘ ʦʮʝʥʦʢ ʜʣʷ ʵʢʩʧʝʨʪʦʚ. ʇʦ-

ʩʣʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʠʟʳ, ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪʠ ʦʮʝʥʦʢ ʠ ʤʝʪʦʜʘ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʆʧʨʦʩ r ʵʢʩʧʝʨʪʦʚ ʧʦ ʩʦʩʪʘʚʣʝʥʥʳʤ ʘʥʢʝʪʘʤ ʧʨʦʚʦʜʷʪʩʷ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʪʫʨʦʚ. ʕʢʩʧʝʨʪʳ ʜʘʶʪ ʢʦʥʢʨʝʪʥʳʝ ʦʮʝʥʢʠ ʘʣʴʪʝʨʥʘʪʠʚ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥrʝ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʘʥʢʝʪ. ʊʘʢʠʝ ʦʧʨʦʩʦʚ ʧʨʦʚʦʜʷʪʩʷ ʜʦ ʪʝʭ 

ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʧʦʣʫʯʝʥʳ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʦʮʝʥʦʢ.  

ɺʦ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʦʩʘ ʫʯʠʪʳʚʘʶʪʩʷ ʩʪʝʧʝʥʴ ʢʦʥ-

ʢʨʝʪʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʵʢʩʧʝʨʪʦʚ, ʠʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʳʨʘʙʦʪʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʮʝʥʦʢ, ʩʦʮʠʘʣʴʥʳʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢ-

ʪʝʨr ʧʨʦʮʝʩʩʘ ʵʢʩʧʝʨʪʠʟʳ. ʀ ʥʘ ʦʩʥʦʚʝ ʦʙʱʝʡ ʦʮʝʥʢʠ, ʘʥʘʣʠʪʠʢʠ ʤʦʛʫʪ 

ʧʨʝʜʣʦʞʠʪʴ ʧʣʘʥ ʜʝʡʩʪʚʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʉʭʝʤʘ 

ʧʨʦʮʝʩʩʘ ʧʨʦʚʝʜʝʥʠʷ ʤʝʪʦʜʘ ɼʝʣʴʬʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʆʙʳʯʥʦ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʵʢʩʧʝʨʪʘ ʫʯʠʪʳʚʘʶʪ 

ʝʛʦ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʳʪ ʨʘʙʦʪʳ, ʫʯʝʥʫʶ ʩʪʝʧʝʥʴ ʠ ʜʦʣʞʥʦʩʪʴ, ʠʥ-

ʬʦʨʤʘʮʠʶ ʠ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦ ʧʦʚʳʰʝʥʠʠ ʢʚʘ-

ʣʠʬʠʢʘʮʠʠ, ʟʥʘʥʠʝ ʷʟʳʢʦʚ. ʅʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʝ ʧʦʥʷ-

ʪʠʝ ʢʘʢ softskills (ʛʠʙʢʠʝ ʥʘʚʳʢʠ). ʇʦʵʪʦʤʫ, ʧʦʤʠʤʦ ʧʦʜʦʙʥʳʭ ʦʧʨʦʩʦʚ 

ʤʦʞʥʦ ʜʘʚʘʪʴ ʵʢʩʧʝʨʪʘʤ ʨʝʰʠʪʴ ʥʝʙʦʣʴʰʠʝ ʢʝʡʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʚʳʜʫʤʘʥʥʳʝ ʟʘʜʘʯʠ ʠʣʠ ʢʦʥʢʨʝʪʥʳʝ 

ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʢʦʛʜʘ- ʣʠʙʦ ʚʦʟʥʠʢʘʣʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʙʣʘʜʘʝʪ ʣʠ ʵʢʩʧʝʨʪ ʛʠʙʢʠʤʠ ʥʘʚʳʢʘʤʠ, ʘ 

ʠʤʝʥʥʦ ʠʥʪʫʠʮʠʝʡ, ʢʨʝʘʪʠʚʥʦʩʪʴʶ, ʢʨʠʪʠʯʝʩʢʠʤ, ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʠ ʣʦʛʠ-

ʯʝʩʢʠʤ ʤʳʰʣʝʥʠʝʤ, ʵʢʦʣʦʛʠʯʝʩʢʠʤ, ʪʘʢʪʠʯʝʩʢʠʤ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ 

ʤʳʰʣʝʥʠʝʤ, ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʜʘʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʛʠʙ-

ʢʦʩʪʴ ʁʫʤʘ, ʥʘʚʳʢʘʤʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʦʜʦʙʥʳʭ ʥʘʚʳʢʦʚ ʧʦʟʚʦʣʷʝʪ ʥʘʭʦʜʠʪʴ ʧʨʘʚʠʣʴʥʳʝ ʠ 

ʢʦʥʢʨʝʪʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ.r ɺ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʥʝʝ ʢʨʠʪʝʨʠʷʭ 

ʫʞʝ ʫʢʘʟʘʥʘ ʯʘʩʪʴ ʛʠʙʢʠʭ ʥʘʚʳʢʦʚ, ʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʭ ʥʝ ʜʦʩʪʘʪʦʯ-

ʥʦ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʇʦʵʪʦʤʫ ʩʧʠʩʦʢ softskills 

ʥʫʞʥʦ ʨʘʩʰʠʨʷʪʴ, ʘ ʵʢʩʧʝʨʪʦʚ ʦʪʙʠʨʘʪʴ ʧʦ ʥʦʚʳʤ ʢʨʠʪʝʨʠʷʤ. ʊʘʢʞʝ, ʧʨʠ 
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ʫʯʝʪʝ ʪʘʢʠʭ ʥʘʚʳʢʦʚ, ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʦʜʠʥ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʝʜʦʩ-

ʪʘʪʢʦʚ ʤʝʪʦʜʘ, ʘ ʠʤʝʥʥʦ ʦʪʙʨʘʩʳʚʘʥʠʝ ʘʥʘʣʠʪʠʢʘʤʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʨʝ-

ʰʝʥʠʡ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʝʪʦʜ ɼʝʣʴʬʠ ʫʜʦʙʝʥ ʠ ʠʩʢʣʶʯʘʝʪ, ʢʘʢ ʛʦʚʦ-

ʨʠʣʦʩʴ ʚʳʰʝ, ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʛʨʫʧʧʦʚʳʭ ʦʙ-

ʩʫʞʜʝʥʠʷʭ ʠ ʨʝʰʝʥʠʷʭ ʧʨʦʙʣʝʤ, ʚ ʈʦʩʩʠʠ ʦʥ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ, ʪʘʢ ʢʘʢ 

ʥʝʪ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʝʛʦ ʚʥʝʜʨʠʪʴ ʠ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ. ʆʥ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʟʘʧʘʜʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʜʣʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ.  

 

 
 

ʈʠʩ. 2. ʇʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʤʝʪʦʜʘ ɼʝʣʴʬʠ 
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ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʘʟʠ-

ʨʫʶʪʩʷ ʥʘ ʢʦʥʮʝʧʮʠʠ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦ-ʜʨʫʛʦʤʫ ʵʪʘ ʢʦʥʮʝʧʮʠʷ ʥʘʟʳʚʘʝʪʩʷ CALS-

ʪʝʭʥʦʣʦʛʠʷ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʫʢʨʝʧʠʪʴ ʩʚʦʶ ʧʦʟʠʮʠʶ ʥʘ ʤʝ-

ʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪ ɹ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʮʠʠ ʠ 

ʫʩʣʫʛ. ʅʘʟʥʘʯʝʥʠʝ CALS-ʪʝʭʥʦʣʦʛʠʡ - ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝʦʙ-
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ʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʫʞʥʦʝ ʚʨʝʤʷ, ʚ ʥʫʞʥʦʤ ʚʠʜʝ, ʚ ʢʦʥʢʨʝʪʥʦʤ ʤʝʩ-

ʪʝ ʣʶʙʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ. 

ɺʥʝʜʨʝʥʠʝ CALS-ʩʠʩʪʝʤ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʢʦʤʧʘʥʠʡ, ʘ ʠʤʝʥʥʦ: ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʨʝʤʦʥʪ ʠ ʦʙʩʣʫ-

ʞʠʚʘʥʠʝ, ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, ʚʳʧʫʩʢʘ ʙʨʘʢʘ, ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ 

ʧʨʦʜʘʞ ʠʟʜʝʣʠʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʵʣʝʢʪʨʦʥʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʜʦʢʫʤʝʥʪʘ-

ʮʠʶ, ʘ ʪʘʢʞʝ ʧʦʤʦʱʴ ʚ ʦʩʚʦʝʥʠʠ ʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʦ-

ʵʪʦʤʫ ʚʥʝʜʨʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʠ 

ʚʝʜʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʘʢʪʫʘʣʴʥʦ, ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʡ 

ʧʨʦʨʘʙʦʪʢʠ ʠ ʧʦʜʜʝʨʞʢʠ ʛʦʩʫʜʘʨʩʪʚʘ.  

ɺ ʮʝʣʦʤ, ʯʪʦʙʳ ʚʥʝʜʨʠʪʴ CALS-ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, 

ʥʫʞʥʦ ʩʥʘʯʘʣʘ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ. 

ɿʘʪʝʤ ʚʳʙʨʘʪʴ PDM-ʩʠʩʪʝʤʫ. ɼʘʣʝʝ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʚʟʘʠʤʦʩʚʷʟʠ 

ʩʠʩʪʝʤ ʧʨʝʜʧʨʠʷʪʠʷ. ʀ ʧʦʩʣʝʜʥʠʤ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʘʪʴ ʧʣʘʥ ʠʥʪʝʛʨʘʮʠʠ 

ʦʧʝʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɽʩʣʠ ʧʨʝʜʧʨʠʷʪʠʝ ʦʛʨʘʥʠʯʝʥʦ ʚʦ ʚʨʝʤʝʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨ-

ʩʘʭ, ʪʦ ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʦʪʜʝʣʴʥʳʝ ʵʪʘʧʳ ʠ ʜʣʷ ʢʘʞ-

ʜʦʛʦ ʠʟ ʵʪʘʧʦʚ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʚʦʶ ʟʘʜʘʯʫ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʘʚʘ ʦʧʝʨʘ-

ʮʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ.  

ʄʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʪʨʘʪʝʛʠʶ ʚʥʝʜʨʝʥʠʷ CALS-ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʦʥ-

ʩʪʨʫʢʪʦʨʩʢʦʤ ʙʶʨʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ (ʂɹʇ) ʛ. ʊʫʣʘ. ʅʘ ɸɺʇʂ çʉʫʭʦʡè 

ʩʪʨʘʪʝʛʠʷ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʩʣʝʜʫʶʱʘʷ: 

- ʚʥʝʜʨʝʥʠʝ CAD/ʉɸʄ/ʉɸɽ ʩʠʩʪʝʤ. ɹʘʟʦʚʦʡ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ UNIGRAPHICS. ʆʙʤʝʥ ʠʥʬʦʨʤʘ-

ʮʠʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ ʥʦʩʠʪʝʣʝʡ. ʈʘʩʰʠʨʝʥʠʝ 

ʨʘʙʦʯʠʭ ʤʝʩʪ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʟʘ ʩʯʸʪ ʩʠʩʪʝʤʳ UNIGRAPHICS ʠ 

ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ 

SolidEdge; 

- ʚʥʝʜʨʝʥʠʝ PDM-ʩʠʩʪʝʤ. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ PDM-ʩʠʩʪʝʤʳ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ɸɺʇʂ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʳʤʠ 

ʜʘʥʥʳʤʠ IMAN; 

- ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʦʩʩʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʷʜ ɽRP-ʩʠʩʪʝʤ, ʘ 

ʠʤʝʥʥʦ BAAN ʠ SAP R3. ʎʝʣʴ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ 

ʟʘʜʘʯ ʫʧʨʦʯʥʝʥʠʷ ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ, ʨʘʩʰʠʨʝʥʠʷ ʵʢʩʧʦʨʪʘ, ʧʦ-

ʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ. 

ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʦʙʱʫʶ ʩʪʨʘʪʝ-

ʛʠʶ ʚʥʝʜʨʝʥʠʷ CALS-ʪʝʭʥʦʣʦʛʠʡ. ʆʥʘ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ:  

- ʧʝʨʚʳʤ ʜʝʣʦʤ ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʩʪʨʫʢʪʫʨʫ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ 
ʠʟʜʝʣʠʷ; 

- ʚʦ-ʚʪʦʨʳʭ, ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʚʳʙʦʨʦʤ CAD/ʉɸʄ/ʉɸɽ ʩʠʩʪʝʤ; 
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ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʠʥʪʝʛʨʘʮʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦʟʚʦʣʷʶʪ ʩʦʢʨʘʪʠʪʴ 

ʚʨʝʤʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʙʫʜʫʱʝʛʦ ʠʟʜʝʣʠʷ.  

- ʚ-ʪʨʝʪʴʠʭ, ʚʳʙʨʘʪʴ PDM-ʩʠʩʪʝʤʫ. 

ʇʦ ʤʥʝʥʠʶ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ PDM ʩʠʩʪʝʤʳ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ: 

- ʩʨʦʢʦʚ ʚʳʚʦʜʘ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʦʢ ʜʦ 75 %; 

- ʟʘʪʨʘʪ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ ʜʦ 30 %; 

- ʜʦʣʠ ʙʨʘʢʘ ʠ ʦʙʲʝʤʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʦ 70 %; 

- ʨʘʩʭʦʜʦʚ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʦ 30-40 %. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, PDM-ʩʠʩʪʝʤʘ ʫʣʫʯʰʘʝʪ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʬʦʨʤʠʨʫʝʪ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʦʩʥʦʚʫ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ. ʇʦʵʪʦʤʫ ʚʩʝ 

ʩʦʪʨʫʜʥʠʢʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʘʞʝ ʪʝ, ʢʦʪʦʨʳʝ, ʚ ʧʨʠʥʮʠʧʝ, ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ, ʤʦʛʫʪ ʚʥʦʩʠʪʴ ʚʢʣʘʜ ʚ ʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ. 

ʊʘʢʞʝ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʦʙʱʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʭʨʘ-

ʥʠʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙʦ ʚʩʝʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʪ.ʝ. ʠʭ ʦʧʠ-

ʩʘʥʠʝ, ʧʦʢʘʟʘʪʝʣʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʫ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʙʫʜʝʪ ʜʦʩʪʫʧ ʥʝ ʪʦʣʴʢʦ ʢ ʧʨʦʮʝʩʩʫ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʢʦʥʢʨʝʪʥʦʛʦ ʠʟʜʝ-

ʣʠʷ, ʘ ʢʦ ʚʩʝʡ ʨʘʙʦʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʦʤ. ʊʘʢ ʩʦʪʨʫʜʥʠʢʠ ʩʘʤʠ ʩʤʦʛʫʪ 

ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʩʦʟʜʘʥʠʷ ʠʟʜʝʣʠʡ. ʕʪʦ ʧʦʤʦʞʝʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʤʦʪʠʚʘʮʠʶ ʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʶ ʧʝʨʩʦ-

ʥʘʣʘ, ʩʪʨʝʤʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ.  

- ʚ-ʯʝʪʚʝʨʪʳʭ, ʚʥʝʜʨʠʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʝʤ. ʆʙʳʯʥʦ ʨʝʢʦʤʝʥʜʫʶʪ ʚʥʝʜʨʷʪʴ SAP-ʩʠʩʪʝʤʫ. ʕʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʢʘʟʘ-

ʪʝʣʝʡ: 

- ʫʚʝʣʠʯʝʥʠʝ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʩʨʝʜʩʪʚ ʥʘ ʨʘʩʯʝʪʘʭ ʠ ʤʘʪʝʨʠʘʣʴ-

ʥʳʭ ʟʘʧʘʩʦʚ ʥʘ 25-30 %; 

- ʫʣʫʯʰʝʥʠʝ ʫʪʠʣʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʥʘ 30 %; 

- ʫʤʝʥʴʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ ʥʘ 15 %; 

- ʫʤʝʥʴʰʝʥʠʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʟʘʜʘʯ ʥʘ 35 %; 

- ʫʤʝʥʴʰʝʥʠʝ ʮʠʢʣʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʥʘ 25 %; 

- ʫʤʝʥʴʰʝʥʠʝ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʥʘ 12 %. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʚʥʝʜʨʠʪʴ SCM ïʩʠʩʪʝʤʫ (ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʷʤʠ 

ʧʦʩʪʘʚʦʢ), CRM ïʩʠʩʪʝʤʫ (ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ 

ʟʘʢʘʟʯʠʢʦʤ) ʠ SCADA ïʩʠʩʪʝʤʫ (ʜʠʩʧʝʪʯʝʨʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ). 
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- ʚ-ʧʷʪʳʭ, ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʚʟʘʠʤʦʩʚʷʟʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ. 
ɺʘʨʠʘʥʪ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. 

 
 

ʈʠʩ. 1. ɺʘʨʠʘʥʪ ʩʪʨʫʢʪʫʨʳ ʚʟʘʠʤʦʩʚʷʟʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ  

- ʚ-ʰʝʩʪʳʭ, ʧʝʨʝʚʝʩʪʠ ʚʩʶ ʢʦʥʩʪʨʫʢʪʦʨʩʢʫʶ ʠ ʥʦʨʤʘʪʠʚʥʫʶ ʜʦ-

ʢʫʤʝʥʪʘʮʠʶ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʚʠʜ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʨʤʘʪʠʚʥʫʶ ʙʘʟʫ 

ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ɼʣʷ ʵʪʦ-

ʛʦ ʩʣʝʜʫʝʪ ʚʥʝʜʨʠʪʴ ʉɽɼ ï ʩʠʩʪʝʤʫ (ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ). 

CALS-ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʙʫʶʪ ʧʨʦʨʘʙʦʪʢʠ ʠ ʪʱʘʪʝʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʩʪʨʘʪʝʛʠʠ ʚʥʝʜʨʝʥʠʷ, ʪʘʢ ʢʘʢ ʵʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʦʚʳʰʝʥʠʝ 

ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʠʙʳʣʠ, ʵʬʬʝʢʪʠʚʥʦʝ ʚʝʜʝʥʠʝ ʵʣʝʢʪʨʦʥ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʦʢʫʤʝʥʪʦʚ, ʫʣʫʯʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʜʫʢʮʠʠ ʠ ʚʳʧʫʩʢ ʝʝ ʥʘ ʨʳʥʦʢ, ʘ 

ʪʘʢʞʝ ʫʧʨʦʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʠ ʧʦ-

ʚʳʰʝʥʠʝ ʠʭ ʢʘʯʝʩʪʚʘ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ  

 
1. ɼʦʨʦʩʠʥʩʢʠʡ ʃ.ɻ. CALS-ʪʝʭʥʦʣʦʛʠʠ / ʃ.ɻ. ɼʦʨʦʩʠʥʩʢʠʡ, ʆ.ʄ.ɿʚʝʨʝʚʘ. ʄ.: ʀʟʜ-

ʚʦ LAP LAMBERT AcademicPublishing, 2016. 269 ʩ.  
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3. ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ CALS-ʪʝʭʥʦʣʦʛʠʡ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ].  ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.metobr-expo.ru/ru/articles/2016/razvitie-

sovremennyh-informacionnyh-cals-tehnologiy/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 18.01.2019)  
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ʉʦʟʜʘʥʠʝ android - ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʘ 

ʤʘʩʩʠʚʳ. ʉʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʨʝʜʝ Android Studio.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʤʘʩʩʠʚʳ, android - ʧʨʠʣʦʞʝ-

ʥʠʝ, Android Studio. 

 

CREATING ANDROID - APPLICATIONS FOR SOLVING 

ALGORITHMIC TASKS FOR ARRAYS  

 
D.S. Batrakov, V.K. Maevsky 
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es, Associate Professor 
 

Yaroslavl State Technical University 
 

Creating android - applications for solving algorithmic tasks for arrays. Appli-

cation creation is carried out in the Android Studio environment. 

Keywords: algorithmic tasks, arrays, android - application, Android Studio. 

 

ʇʨʠʣʦʞʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʣʦʩʴ ʚ ʩʨʝʜʝ Android Studio ʉʪʨʫʢʪʫʨʘ 

ʧʨʦʝʢʪʘ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʧʨʠʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʤʧʦʥʝʥʪʳ: TextView, EditText, ʠ 

Button. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʪʦʤ, ʚ ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ EditText ʚʚʦʜʠʪʩʷ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩ-

ʩʠʚ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʦʡ ʩʪʨʦʢʠ : ʯʠʩʣʘ ʦʪʜʝʣʷʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʘʢʠʤ-ʣʠʙʦ 

ʨʘʟʜʝʣʠʪʝʣʝʤ, ʥʘʧʨʠʤʝʨ ʧʨʦʙʝʣʦʤ. ɿʘʪʝʤ ʧʦ ʥʘʞʘʪʠʶ ʢʥʦʧʢʠ Button ʵʪʦʪ 

ʤʘʩʩʠʚ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʯʠʩʣʦʚʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʨʦʢʦʚʦʡ ʬʫʥʢʮʠʠ 

split("ʨʘʟʜʝʣʠʪʝʣʴ").  

ʂ ʧʦʣʫʯʝʥʥʦʤʫ ʤʘʩʩʠʚʫ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢʦʡ-ʣʠʙʦ ʘʣʛʦʨʠʪʤ: ʚ ʜʘʥ-

ʥʦʤ ʧʨʠʤʝʨʝ ʵʪʦ ʧʝʨʝʚʦʨʦʪ ʤʘʩʩʠʚʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʤʘʩʩʠʚʘ ʠʟ 

ʯʝʪʥʳʭ ʯʠʩʝʣ ʧʝʨʚʦʛʦ. 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ 
 

ʇʦʣʫʯʝʥʥʳʡ ʤʘʩʩʠʚ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʪʝʢʩʪʦʚʫʶ ʩʪʨʦʢʫ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʬʫʥʢʮʠʠ String.valueOf(ʵʣʝʤʝʥʪʳ ʤʘʩʩʠʚʘ) ʠ ʦʧʝʨʘʮʠʠ ʦʙʲʝʜʠʥʝ-

ʥʠʷ ʩʪʨʦʢ. ʇʦʣʫʯʝʥʥʳʡ ʤʘʩʩʠʚ ʠ ʚʳʚʦʜʠʪʩʷ ʚ ʜʨʫʛʦʤ ʢʦʤʧʦʥʝʥʪʝ 

EditText. ɼʣʷ ʚʳʙʦʨʘ ʘʣʛʦʨʠʪʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʘʩʩʠʚʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʪʨʝʪʠʡ ʢʦʤʧʦʥʝʥʪ EditText, ʚ ʢʦʪʦʨʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʥʦʤʝʨ ʠʩ-

ʧʦʣʴʟʫʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ. ɼʝʤʦʥʩʪʨʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝ-

ʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2 (ʘ,ʙ). ʅʘ ʨʠʩ. 2ʘ ʧʦʢʘʟʘʥʘ ʨʘʙʦʪʘ ʘʣʛʦʨʠʪʤʘ ʧʦ 

ʩʦʟʜʘʥʠʶ ʥʦʚʦʛʦ ʤʘʩʩʠʚʘ ʠʟ ʯʝʪʥʳʭ ʯʠʩʝʣ ʠʩʭʦʜʥʦʛʦ. ɿʜʝʩʴ ʥʦʤʝʨ ʘʣʛʦ-

ʨʠʪʤʘ 2. ʅʘ ʨʠʩ. 2ʙ ʧʦʢʘʟʘʥʘ ʨʘʙʦʪʘ ʘʣʛʦʨʠʪʤʘ ʧʦ ʧʝʨʝʚʦʨʦʪʫ ʠʩʭʦʜʥʦʛʦ 

ʤʘʩʩʠʚʘ. ɿʜʝʩʴ ʥʦʤʝʨ ʘʣʛʦʨʠʪʤʘ 1. 

 

 

 

 

 

 

 

 

 

 

 

 

                             ʘ)                                  ʙ)  
ʈʠʩ. 2. ɸʣʛʦʨʠʪʤʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʩʩʠʚʘ: ʘ) - ʧʦʣʫʯʝʥʠʝ ʥʦʚʦʛʦ 

ʤʘʩʩʠʚʘ ʠʟ ʯʝʪʥʳʭ ʯʠʩʝʣ ʠʩʭʦʜʥʦʛʦ, ʙ) ï ʧʝʨʝʚʦʨʦʪ ʠʩʭʦʜʥʦʛʦ ʤʘʩʩʠʚʘ 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ʀʛʥʘʪʦʚʘ ɸ.ɸ. ʠ ʜʨ. ʈʘʟʨʘʙʦʪʢʘ android ï ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ 

ʧʦ ʨʘʙʦʪʝ ʩ ʤʘʩʩʠʚʘʤʠ. ʗʨʦʩʣʘʚʣʴ: ʩʙ. ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʬ.: 71 ʥʘʫʯʥʦ-ʪʝʭʥ. ʢʦʥʬ. 

ʗɻʊʋ. ʚ 3 ʯ., ʏ. 3 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].   
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ʋɼʂ 004.415.25 

 
ʀʅʉʊʈʋʄɽʅʊɸʃʔʅʓɽ ʉʊʈɽɼʉʊɺɸ                                          

ɼʃʗ ʆʈɻɸʅʀɿɸʎʀʀ ʇʈʀɽʄɸ ɿɸʗɺʃɽʅʀʁ                           

ʏɽʈɽɿ ʕʃɽʂʊʈʆʅʅʓʁ ʂɸɹʀʅɽʊ ɸɹʀʊʋʈʀɽʅʊɸ 

 

ɸ.ʀ. ɹʝʨʩʝʥʝʚ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʉ.ʖ. ɹʦʡʢʦʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 
ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʝʢʪ "ʕʣʝʢʪʨʦʥʥʳʡ ʢʘʙʠʥʝʪ ʘʙʠʪʫʨʠʝʥʪʘ ʢʘʢ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʦʢ ʥʘ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʚʫʟ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕʣʝʢʪʨʦʥʥʳʡ ʢʘʙʠʥʝʪ ʘʙʠʪʫʨʠʝʥʪʘ, EFCore, Auth0, 

ASP.netcore. 

 
TOOLS FOR THE ORGANIZATION OF RECEPTION                      

OF APPLICATIONS THROUGH INTERNET  

 

A.I.  Bersenev 

 

Scientific adviser - S.Y. Boykov, Candidate of Technical Sciences,        

Associate Professor 

 
Yaroslavl State Technical University 

 
The project "Electronic cabinet of enrolleeè as an automated way of processing 

the applications of an enrollee. 

Keywords: Online cabinet of the enrollee, ASP.NET core. 

 

ɼʣʷ ʪʦʛʦ ʯʪʦ ʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʝʤ ʟʘʷʚʦʢ ʩʪʫʜʝʥʪʦʚ ʯʝʨʝʟ ʵʣʝʢ-

ʪʨʦʥʥʳʡ ʢʘʙʠʥʝʪ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʦʙʣʝʤ: ʩʦʭʨʘʥʝʥʠʝ 

ʟʘʷʚʦʢ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, ʘʚʪʦʨʠʟʘʮʠʶ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʘʷʚʦʢ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʤʥʦʶ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ EntityFrameworkcore ʚʝʨʩʠʠ 2.1. ʕʪʦ ʫʜʦʙʥʘʷ 

ORMʧʨʦʩʣʦʡʢʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʦʧʦʩʪʘʚʣʷʪʴ ʢʣʘʩʩʳ C# ʩ ʩʫʱʥʦʩʪʷʤʠ 

ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ʋʜʦʙʩʪʚʦ ʵʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʠʩʘʪʴ ʢʦʜ ʩ ʫʯʝʪʦʤ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʘʟʳ ʜʘʥʥʳʭ. 



42 

 

ʄʦʞʥʦ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʠʟʤʝʥʠʪʴ ʚʳʙʨʘʥʥʫʶ ʨʘʥʝʝ ʙʘʟʫ ʜʘʥʥʳʭ, ʥʝ ʤʝ-

ʥʷʷ ʢʦʜ ʥʘʧʠʩʘʥʥʳʡ ʥʘ C#. ɼʣʷ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʛʣʘʚ-

ʥʦʛʦ ʢʣʘʩʩʘ ApplicationMainInfoʩ ʩʫʱʥʦʩʪʴʶ ApplicationMainInfo ʭʨʘʥʷ-

ʱʝʡʩʷ ʚ ʙʘʟʝ MSSQL. ɺʪʦʨʘʷ ʩʦʟʜʘʥʘ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʟʤʘ ʤʠʛʨʘʮʠʡ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʚ EFCore, ʠ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʣʘʩʩʫ C#.  

 
public class ApplicationMainInfo  
 public ApplicationMainInfo()  
{  
 Applications = new HashSet<Application>();  
 Educations = new HashSet<Education>();  
 Exams = new HashSet<Exam>();  
 Privileges = new HashSet<Privilege>();  
Rewards = new HashSet<R eward>();  
 }  
 
public int ApplicationMainInfoId{ get; set; }  
 public int PassportId{ get; set; }  
 public string Citizenship { get; set; }  

 
ʈʠʩ. 1. ʏʘʩʪʴ ʧʦʣʝʡ ʢʣʘʩʩʘ ApplicationMainInfo  

 

 
ʈʠʩ. 2. ɸʪʨʠʙʫʪʳ ʩʫʱʥʦʩʪʠ ApplicationMainInfo  
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ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʣʦʞʥʳʡ ʩʚʷʟʝʡ ʚ C# ʢʦʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʣ-

ʣʝʢʮʠʠ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʩʚʷʟʠ ʦʜʠʥ ʢʦ 

ʤʥʦʛʠʤ. 

 
public Passport Passport{ get; set; }  
 public Military Military {get; set;}  
 public ICollection<Applic ation> Applications { get; set; }  
 public ICollection<Education> Educations { get; set; }  
 public ICollection<Exam> Exams { get; set; }  
 public ICollection<Privilege> Privileges { get; set; }  
 public ICollection<Reward> Rewards { get; set; }  

 
ʈʠʩ. 3.  ʇʦʣʷ ʢʣʘʩʩʘ, ʩ ʪʠʧʦʤ ʩʚʷʟʠ ʦʜʠʥ-ʢʦ-ʤʥʦʛʠʤ 

 

 
 

ʈʠʩ. 4.  ʇʨʠʤʝʨ ʩʫʱʥʦʩʪʠ Exams, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʥʘ  

ʉ ApplicationMainInfo ʩʚʷʟʴʶ ʦʜʠʥ-ʢʦ-ʤʥʦʛʠʤ 

 

ɼʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʪʘʙʣʠʮʘʤʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟ-

ʜʘʪʴ ʢʦʥʪʝʢʩʪ ʙʘʟʳ ʜʘʥʥʳʭ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʳʡ C# ʢʣʘʩʩ, 

ʛʜʝ ʫʢʘʟʳʚʘʪʴʩʷ ʩʪʨʦʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʠ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʤʦʞʥʦ ʟʘʜʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʧʨʦʠʩʭʦ-

ʜʠʪʴ ʤʠʛʨʘʮʠʷ. 

 
protected override void 
OnModelCreating(ModelBuildermodelBuilder) {  

modelBuilder.Entity<ApplicationMainInfo>()  
.HasOne(a =>a.Military)  
.WithOn e(m =>m.ApplicationMainInfo)  
.HasForeignKey<Military>(m =>m.ApplicationMainInfoId);  
 
modelBuilder.Entity<ApplicationMainInfo>()  
.HasOne(a =>a.Passport)  
.WithOne(p =>p.ApplicationMainInfo)  

.HasForeignKey<Passport>(p =>p.ApplicationMainInfoId); }  

 
ʈʠʩ. 5. ʏʘʩʪʴ ʢʘʩʩʘ StudDBContext 
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ʇʦʩʢʦʣʴʢʫ, ʚ EFCore, ʠʟʥʘʯʘʣʴʥʦ ʥʝʪ ʪʘʢʦʛʦ ʪʠʧʘ ʩʚʷʟʝʡ, ʢʘʢ ʦʜʠʥ-

ʢʦ-ʦʜʥʦʤʫ, ʘ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʥʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʘʩʧʦʨʪʥʳʭ 

ʜʘʥʥʳʭ ʩʪʫʜʝʥʪʘ ʠ ʜʘʥʥʳʭ ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʚʦʠʥʩʢʦʡ ʩʣʫʞʙʳ, ʚ ʢʣʘʩʩʝ 

StudDBContext, ʤʳ ʤʦʞʝʤ ʥʘʣʦʞʠʪʴ ʪʘʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ. 

ɺʪʦʨʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʘʢʦʛʦ ʨʝʩʫʨʩʘ, ʢʘʢ ʵʣʝʢʪʨʦʥʥʳʡ 

ʢʘʙʠʥʝʪ ʘʙʠʪʫʨʠʝʥʪʘ ʩʪʘʣʘ ʨʝʘʣʠʟʘʮʠʠ ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠʠ ʧʨʘʚ 

ʜʦʩʪʫʧʘ. ʅʘʧʠʩʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʘʚʪʦʨʠʟʘʮʠʠ ï ʵʪʦ ʦʯʝʥʴ 

ʥʝʧʨʦʩʪʘʷ ʟʘʜʘʯʘ. ʊʘʤ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʙʦʪʘ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ 

ʯʝʣʦʚʝʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʦʩʦʙʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦ-

ʵʪʦʤʫ ʙʳʣʦ ʨʝʰʝʥʦ ʥʝ ʧʠʩʘʪʴ ʩʚʦʡ ʤʝʭʘʥʠʟʤ, ʘ ʦʙʨʘʪʠʪʴʩʷ ʢ ʫʞʝ ʩʫʱʝʩʪ-

ʚʫʶʱʝʤʫ ʨʝʰʝʥʠʶ. ʕʪʠʤ ʨʝʰʝʥʠʝ ʩʪʘʣ ʩʝʨʚʠʩ Auth0. ʆʥ ʧʦʟʚʦʣʷʝʪ 

ʦʯʝʥʴ ʧʨʦʩʪʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʝʛʠʩʪʨʘʮʠʶ, ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʤʝʭʘʥʠʟʤ ʨʘʟʜʝ-

ʣʝʥʠʷ ʨʦʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɽʛʦ ʚʥʝʜʨʝʥʠʝ ʪʘʢ ʞʝ ʦʯʝʥʴ ʧʨʦʩʪʦ. ʅʘ ʩʪʦ-

ʨʦʥʝ ʩʝʨʚʝʨʘ ʧʨʦʠʩʭʦʜʠʪ ʚʥʝʜʨʝʥʠʠ ʩʝʨʚʠʩʘ Authentication ʚ ʢʦʥʚʝʡʝʨ 

ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ASP.NETCore ʠ ʝʛʦ ʥʘʩʪʨʦʡʢʘ. ɸ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʫʯʝʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʝ jwtʪʦʢʝʥʘ. 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʨʝʰʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʨʦʙʣʝʤ ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʘʙʠʥʝʪʘ ʘʙʠʪʫʨʠʝʥʪʘ. ʀ ʜʘʣʠ ʥʝʢʦ-

ʪʦʨʳʝ ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʠʭ ʨʝʰʝʥʠʷ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 
1. ASP.NET Core // docs.microsoft.com ð ʭʨʘʥʠʣʠʱʝ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ: https://docs.microsoft.com/ru-ru/aspnet/core/index (ʜʘʪʘ ʦʙʨʘ-

ʱʝʥʠʷ: 15.03.2018). 

2.  EntityFrameworkCore? // docs.microsoft.com ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ: 

https://docs.microsoft.com/ru-ru/ef/core/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.03.2019). 
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ʋɼʂ 004.652.4  

 
ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ                     

ɼʃʗ ʈɽʂʃɸʄʅʆɻʆ ɸɻɽʅʊʉʊɺɸ 

 

ɺ.ɸ. ɹʦʞʠʥʩʢʦʚ, ɺ.ʂ. ʄʘʝʚʩʢʠʡ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɺ.ʂ. ʄʘʝʚʩʢʠʡ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 
ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʨʝʢʣʘʤʥʦʛʦ ʘʛʝʥʪʩʪʚʘ. ʈʘʟʨʘ-

ʙʦʪʢʘ ʧʨʦʝʢʪʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʨʝʜʝ MS Visual Studio 15 ʠ Microsoft SQL Server, 

ʜʣʷ ʚʝʙ ʧʨʠʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʷʟʳʢʠ HTML5, JavaScript, CSS. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, web-ʧʨʠʣʦʞʝʥʠʝ, ʧʨʦʛʨʘʤʤ-

ʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, SQL Server, Visual Studio. 

 

DEVELOPMENT OF INFORMATION SYSTEM                             

FOR ADVERTISING AGENCIES  

 

V.A. Bozhinskov, V.K. Maevsky 

 

Scientific Supervisor ï V.K. Maevsky, Candidate of Technical Scienc-

es, Associate Professor 
 

Yaroslavl State Technical University 
 

Development of information system for advertising Agency. Development of the 

project is carried out in MS Visual Studio 15 and Microsoft SQL Server, for web appli-

cations used HTML5, JavaScript, CSS. 

Keywords: information system, web-application, software application, SQL 

Server, Visual Studio. 

 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ï ʢʦʤ-

ʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʦʟʜʘʥʥʦʛʦ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʪʘ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ ʨʝʢʣʘʤʥʦʛʦ ʘʛʝʥʪʩʪʚʘ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: MS Visual Studio ʚʝʨʩʠʠ 15, Microsoft 

SQL Server ʚʝʨʩʠʠ 2017 ʛʦʜʘ.  

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʦʝʢʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝ-

ʥʘ ʥʘ ʨʠʩ. 1: 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʦʝʢʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

 

ʅʘ ʨʠʩ. 1 ʦʪʦʙʨʘʞʝʥʳ: ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʭʝʤʘ ʥʝ ʦʪʨʘʞʘʝʪ ʧʦʣʥʦʡ ʣʦʛʠʢʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘ-

ʜʘʯʠ, ʘ ʩʣʫʞʠʪ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠʩʧʦʣʴʟʫʶʪʩʷ: ʢʣʠʝʥʪ-

ʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ (ʩʤ. ʨʠʩ.2) ʠ web-

ʧʨʠʣʦʞʝʥʠʝ (ʩʤ. ʨʠʩ.3). 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 2. ʂʣʠʝʥʪʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ 
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ɺ ʢʣʠʝʥʪʩʢʦʤ ʧʨʠʣʦʞʝʥʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʪʩʷ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʩʢʘʷ ʨʘʙʦʪʘ: ʠʟʤʝʥʝʥʠʝ ʪʘʙʣʠʮ, ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʬʫʥʢʮʠʦʥʘʣʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 3. WEB-ʧʨʠʣʦʞʝʥʠʝ 

 

ɺ web-ʧʨʠʣʦʞʝʥʠʠ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʦ 

ʚʳʧʦʣʥʝʥʠʠ ʪʝʢʫʱʠʭ ʟʘʢʘʟʦʚ, ʪʘʢ ʞʝ ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʣʝʜʫʶʱʫʶ 

ʠʥʬʦʨʤʘʮʠʶ: ʦ ʟʘʢʘʟʘʭ, ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʝ, ʩʧʠʩʢʠ ʨʝʢʣʘʤʥʳʭ ʩʪʝʥʜʦʚ 

ʩ ʠʭ ʨʘʟʤʝʨʘʤʠ ʠ ʘʜʨʝʩʘʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʉʋɹɼ ʧʨʦʝʢʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ MS SQL Server [1]. ER-

ʜʠʘʛʨʘʤʤʘ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.4: 

 
ʈʠʩ. 4. ER-ʜʠʘʛʨʘʤʤʘ ʙʘʟʳ ʜʘʥʥʳʭ 

 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʟʘʧʨʦʩ ʥʘ ʚʳʙʦʨʢʫ ʘʢʪʫʘʣʴʥʳʭ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʟʘʢʘʟʦʚ. 
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CREATE FUNCTION CurrentZakaz() 

RETURNS table 

AS 

 RETURN ( 

  SELECT Zakaz.Id_Zakaz 'ʅʦʤʝʨ', 

   Zakaz.CodeName AS 'ʅʘʟʚʘʥʠʝ', 

    Zakazchik.UrName AS 'ɿʘʢʘʟʯʠʢ', 

    PSize.SizeA AS 'ʌʦʨʤʘʪ', 

    Zakaz.Kolvo AS 'ʂʦʣʠʯʝʩʪʚʦ', 

    Zakaz.DopInfo AS 'ʀʥʬʦʨʤʘʮʠʷ', 

    Zakaz.Z_Date AS 'ɼʘʪʘ ʟʘʢʘʟʘ', 

    Zakaz.F_Date as 'ʆʢʦʥʯʘʥʠʝ', 

    Zakaz.Z_Status as 'ʉʪʘʪʫʩ' 

  FROM Zakaz  

  JOIN Zakazchik ON Zakaz.Id_Zakazchik = 

Zakazchik.Id_Zakazchik 

  JOIN PSize ON Zakaz.Id_Size = PSize.Id_Size 

  where Zakaz.F_Date > getdate () ) 

  GO 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 
1.ʈʦʙʝʨʪ ɺʠʝʡʨʘ ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ Microsoft SQL Server 2005. ɹʘʟʦ-

ʚʳʡ ʢʫʨʩ: ʇʝʨ. ʩ ʘʥʛʣ. ʄ: ʆʆʆ çʀ.ɼ. ɺʠʣʴʷʤʩè, 2007. 832ʩ. 
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ʋɼʂ 681.3.069  

 
ʉʆɿɼɸʅʀɽ ANDROID  - ʇʈʀʃʆɾɽʅʀʗ çʂɸʃʔʂʋʃʗʊʆʈè  

 

ɸ.ɸ. ɹʦʣʴʰʘʢʦʚ, ɺ.ʂ. ʄʘʝʚʩʢʠʡ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɺ.ʂ. ʄʘʝʚʩʢʠʡ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 
ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ʉʦʟʜʘʥʠʝ android - ʧʨʠʣʦʞʝʥʠʷ çʢʘʣʴʢʫʣʷʪʦʨè. ʉʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ 

ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʨʝʜʝ Android Studio.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʣʴʢʫʣʷʪʦʨ, android - ʧʨʠʣʦʞʝʥʠʝ, Android Studio. 

 

CREATING ANDROID - ñCALCULATORò APPLICATION 

 

A.A. Bolshakov, V.K. Maevsky 

 

Scientific Supervisor ï V.K. Maevsky, Candidate of Technical Scienc-

es, Associate Professor 
 

Yaroslavl State Technical University 
 

Creating android - application "calculator". Application creation is carried out 

in the Android Studio environment. 

Keywords calculator, android - application, Android Studio. 

 

ʇʨʠʣʦʞʝʥʠʝ çʢʘʣʴʢʫʣʷʪʦʨè ʨʘʟʨʘʙʘʪʳʚʘʣʦʩʴ ʚ ʩʨʝʜʝ Android 

Studio. ʅʘʰ ʢʘʣʴʢʫʣʷʪʦʨ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ʯʝʪʳʨʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʜʝʡ-

ʩʪʚʠʷ: ʩʣʦʞʝʥʠʝ, ʚʳʯʠʪʘʥʠʝ, ʫʤʥʦʞʝʥʠʝ ʠ ʜʝʣʝʥʠʝ. ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (ʩʤ. ʨʠʩ.1). 

ɺ ʧʨʠʣʦʞʝʥʠʠ ʢʘʣʴʢʫʣʷʪʦʨʘ ʝʩʪʴ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʘ: 

RelativeLayout ð ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʙʫʜʫʪ ʫʢʣʘʜʳ-

ʚʘʪʴʩʷ ʠʣʠ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʵʢʨʘʥʝ. RelativeLayout ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦ-

ʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʦʯʝʨʥʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠʣʠ ʢ 

ʩʘʤʠʤ ʩʝʙʝ. 

TextView ð ʵʣʝʤʝʥʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʢʩʪʘ. ʇʦʣʴ-

ʟʦʚʘʪʝʣʠ ʥʝ ʜʦʣʞʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʵʪʠʤ ʵʣʝʤʝʥʪʦʤ. ʉ ʧʦʤʦʱʴʶ 

TextView ʦʪʦʙʨʘʞʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʡ. 

EditText ð ʧʦʭʦʞ ʥʘ ʵʣʝʤʝʥʪ TextView, ʩ ʪʦʡ ʣʠʰʴ ʨʘʟʥʠʮʝʡ, ʯʪʦ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʠʤ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʪʝʢʩʪ. ʅʦ 

ʧʦʩʢʦʣʴʢʫ ʢʘʣʴʢʫʣʷʪʦʨ ʜʦʧʫʩʢʘʝʪ ʪʦʣʴʢʦ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʚʚʦʜʠ-
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ʤʳʭ ʜʘʥʥʳʭ, ʤʳ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʜʣʷ ʥʝʛʦ ʩʪʘʪʫʩ çʥʝ ʨʝʜʘʢʪʠʨʫʝʤʳʡè. 

ʂʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʞʠʤʘʝʪ ʥʘ ʮʠʬʨʳ, ʤʳ ʚʳʚʦʜʠʤ ʠʭ ʚ EditText. 

Button ð ʨʝʘʛʠʨʫʝʪ ʥʘ ʢʣʠʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʩʪʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ɸʥʜʨʦʠʜ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʢʥʦʧʢʠ ʜʣʷ ʮʠʬʨ ʠ ʦʧʝʨʘʪʦʨʦʚ 

ʜʝʡʩʪʚʠʡ ʚ ʢʘʣʴʢʫʣʷʪʦʨʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʢʝʪ ʢʘʣʴʢʫʣʷʪʦʨʘ ʧʨʠʦʙʨʝʣ ʩʣʝ-

ʜʫʶʱʠʡ ʚʠʜ (ʩʤ. ʨʠʩ. 2):  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 2. ʄʘʢʝʪ ʢʘʣʴʢʫʣʷʪʦʨʘ 
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ɺ ʥʘʰʝʤ ʧʨʠʣʦʞʝʥʠʠ ʧʨʠ ʥʘʞʘʪʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘ ʮʠʬʨʫ ʠʣʠ 

ʪʦʯʢʫ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʵʪʫ ʮʠʬʨʫ ʚ editText. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʜʦ-

ʙʘʚʣʝʥʠʷ ʮʠʬʨʳ ʥʦʣʴ ʥʠʞʝ ʧʨʠʚʝʜʝʥ ʬʨʘʛʤʝʥʪ ʢʦʜʘ: 

binding.buttonZero.setOnClickListener(new View.OnClickListener() {  

 @Override 

 public void onClick(View view) { 

 binding.editText.setText(binding.editText.getText() + "0"); 

 }  

ʆʙʨʘʙʦʪʢʘ ʥʘʞʘʪʠʷ ʢʥʦʧʦʢ ʦʧʝʨʘʪʦʨʦʚ (ʜʝʡʩʪʚʠʡ) ʚʳʧʦʣʥʷʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʧʦ-ʜʨʫʛʦʤʫ. ʉʥʘʯʘʣʘ ʚʳʧʦʣʥʷʶʪʩʷ ʚʩʝ ʦʞʠʜʘʶʱʠʝ ʚ ʦʯʝʨʝʜʠ 

ʚʳʯʠʩʣʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʦʢʥʦ ʧʨʠʣʦʞʝʥʠʷ çʢʘʣʴʢʫʣʷʪʦʨ ʧʨʠʦʙʨʝʪʘʝʪ ʩʣʝ-

ʜʫʶʱʠʡ ʚʠʜè (ʩʤ. ʨʠʩ.3): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩ. 3.  ʆʢʥʦ ʧʨʠʣʦʞʝʥʠʷ çʢʘʣʴʢʫʣʷʪʦʨè 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 
1. ʍʘʨʜʠ ɹ. ʠ ʜʨ. Android. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. 2-ʝ ʠʟʜ.  ʉʇʙ.: 

ʇʠʪʝʨ, 2016.  640 ʩ.: ʠʣ. 

  



52 

 

ʋɼʂ 004       

ʄʆɼɽʃʔ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʆʎɽʅʂʀ ʂʆʄʇɽʊɽʅʎʀʁ 

ʉʆʊʈʋɼʅʀʂʆɺ ʊɽʍʅʀʏɽʉʂʆʁ ʇʆɼɼɽʈɾʂʀ                          

IT -ʂʆʄʇɸʅʀʀ 

 

ʄ.ʄ. ɹʦʯʘʨʥʠʢʦʚʘ, ɽ.ʅ. ʏʝʨʥʳʭ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɽ.ʅ. ʏʝʨʥʳʭ, ʢʘʥʜ. ʵʢʦʥʦʤ. ʥʘʫʢ 

 
ʈʳʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ          

ʠʤ. ʇ.ɸ. ʉʦʣʦʚʴʝʚʘ, ʛ. ʈʳʙʠʥʩʢ 

 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜ-

ʜʝʨʞʢʠ IT-ʢʦʤʧʘʥʠʠ ʠ ʧʨʝʜʣʦʞʠʪʴ ʤʦʜʝʣʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʮʝʥʢʘ ʢʦʤʧʝʪʝʥʮʠʡ, ʤʦʪʠʚʘʮʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʘʜʨʦ-

ʚʳʝ ʨʝʰʝʥʠʷ, ʧʣʘʥ ʨʘʟʚʠʪʠʷ ʩʦʪʨʫʜʥʠʢʦʚ.  

 
AUTOMATION COMPETENCEASSESSMENT MODEL                 

OF IT -COMPANY TECHNICAL SUPPORT PERSONNEL  

 

M.M.  Bocharnikova, E.N. Chernykh 

 

Scientific Supervisor - E.N. Chernykh, Candidate of Economics Sci-

ences 

 
P.A. Solovyov Rybinsk State Aviation Technical University 
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ɺ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʤʦʪʠʚʘʮʠʠ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʠʥʘʥʩʦʚʦʡ, ʠ ʟʘʜʘʯʘ ʧʦ ʚʳʷʚʣʝʥʠʶ ʠʭ ʩʠʣʴ-

ʥʳʭ ʠ ʩʣʘʙʳʭ ʩʪʦʨʦʥ, ʨʘʟʨʘʙʦʪʢʝ ʩʭʝʤʳ ʨʘʟʚʠʪʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʙʫʯʝʥʠʷ 

ʠ ʢʘʜʨʦʚʳʭ ʧʝʨʝʩʪʘʥʦʚʦʢ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʜʨʦʚʦʛʦ ʨʝʟʝʨʚʘ. 

ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʤʦʪʠʚʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ 

ʥʘʧʨʷʤʫʶ ʥʝ ʚʣʠʷʶʪ ʥʘ ʜʦʭʦʜʳ ʢʦʤʧʘʥʠʠ. ʄʦʜʝʣʴ ʬʠʥʘʥʩʦʚʳʭ ʦʪʥʦʰʝ-

ʥʠʡ ʢʦʤʧʘʥʠʠ ʠ ʪʘʢʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʥʝ ʩʚʦʜʠʪʩʷ ʢ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ ʠ 
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ʙʦʥʫʩʥʦʡ, ʩʚʷʟʘʥʥʦʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩ ʧʨʦʮʝʥʪʦʤ ʦʪ ʧʨʦʜʘʞ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʜʝʣʘ ʧʨʦʜʘʞ. 

ʉʦʚʩʝʤ ʠʥʘʯʝ ʦʙʩʪʦʠʪ ʜʝʣʦ, ʥʘʧʨʠʤʝʨ, ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʪʝʭʥʠʯʝ-

ʩʢʦʡ ʧʦʜʜʝʨʞʢʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ çʣʠʮʦʤè ʢʦʤʧʘʥʠʠ. ʀʤʝʥʥʦ ʦʪ ʠʭ 

ʨʘʙʦʪʳ ʠ ʢʦʤʧʝʪʝʥʮʠʡ, ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ, ʢʘʢʠʝ ʦʪʟʳʚʳ ʙʫʜʫʪ ʦ ʢʦʤʧʘ-

ʥʠʠ ï ʭʦʨʦʰʠʝ ʠʣʠ ʧʣʦʭʠʝ. ʂʘʯʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʯʘʩʪʦ ʠʛʨʘ-

ʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʜʣʷ ʙʫʜʫʱʠʭ ʢʣʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʫʟʥʘʶʪ ʦ ʢʦʤʧʘʥʠʠ 

ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʪʝʭ, ʢʪʦ ʫʞʝ ʠʤʝʣ ʦʧʳʪ ʨʘʙʦʪʳ ʠ ʦʙʱʝʥʠʷ ʩ ʥʝʡ. 

ɼʣʷ ʪʘʢʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʷʨʥʦ ʚʳʷʚʣʷʪʴ ʨʝʟʫʣʴʪʘ-

ʪʳ ʠʭ ʪʨʫʜʘ, ʧʦʚʳʰʘʪʴ ʤʦʪʠʚʘʮʠʶ ʠ ʧʣʘʥʠʨʦʚʘʪʴ ʦʙʫʯʝʥʠʝ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ 

ʦʮʝʥʠʚʘʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʪ ʨʫʢʦʚʦʜʩʪʚʦ ʢʦʤʧʘʥʠʠ ʩʚʦʝ-

ʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʦʣʠʯʝʩʪʚʝ ʠ ʢʘʯʝʩʪʚʝ ʚʳʧʦʣʥʝʥʥʳʭ ʧʝʨʩʦʥʘ-

ʣʦʤ ʜʦʣʞʥʦʩʪʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʦ ʣʠʯʥʳʭ ʢʘʯʝʩʪʚʘʭ ʨʘʙʦʪʥʠʢʦʚ, ʠʭ ʣʦ-

ʷʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ, ʧʦʚʝʜʝʥʠʠ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʠʥʠ-

ʤʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʢʘʜʨʦʚʳʝ ʨʝʰʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʫʶ 

ʢʘʜʨʦʚʫʶ ʧʦʣʠʪʠʢʫ. 

ɺ ʢʦʤʧʘʥʠʷʭ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ 

ʦʮʝʥʢʠ ʧʝʨʩʦʥʘʣʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚ. ʇʨʦʮʝʩʩ ʦʮʝʥʢʠ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʟʨʘʯʥʳʤ ʠ ʧʦʥʷʪʥʳʤ ʜʣʷ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ: 

ʩʣʫʞʙʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ, ʜʣʷ ʩʘʤʠʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʠʭ ʥʝʧʦʩʨʝʜʩʪ-

ʚʝʥʥʳʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. ɿʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ 

ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʦʮʝʥʦʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʋ ʨʫʢʦʚʦʜʩʪʚʘ ʢʦʤʧʘ-

ʥʠʠ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʩʦ-

ʪʨʫʜʥʠʢʘ, ʚʠʜʝʪʴ ʝʛʦ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʠ ʚʳʜʝʣʷʪʴ ʟʦʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ, 

ʬʦʨʤʠʨʦʚʘʪʴ ʧʣʘʥ ʦʙʫʯʝʥʠʷ ʧʠ ʧʨʦʚʦʜʠʪʴ ʤʦʪʠʚʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ɺʩʝ ʵʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʙʦʪʝ ʠ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʤʦʪʠ-

ʚʘʪʦʨʦʤ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʮʝʥʢʘ ʧʝʨʩʦʥʘʣʘ IT-ʢʦʤʧʘʥʠʠ, ʪʘʢ 

ʢʘʢ ʦʮʝʥʢʘ ʠʤʝʥʥʦ IT-ʧʝʨʩʦʥʘʣʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʘ ʚ ʈʦʩʩʠʠ ʠ ʠʤʝʝʪ 

ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʧʝʮʠʬʠʢʦʡ IT ʩʬʝʨʳ ʚ ʮʝʣʦʤ, ʦʯʝʥʴ 

ʙʳʩʪʨʳʤ ʝʝ ʨʘʟʚʠʪʠʝʤ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ IT-

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ IT-ʧʝʨʩʦʥʘʣ ʠʟʥʘ-

ʯʘʣʴʥʦ ʥʝ ʣʦʷʣʝʥ ʢ ʢʦʤʧʘʥʠʠ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʘʥ-

ʥʦʡ ʧʨʦʬʝʩʩʠʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʩʣʫʞʙʳ ʧʦʜ-

ʜʝʨʞʢʠ IT-ʢʦʤʧʘʥʠʠ. 

ɺ ʨʘʟʥʳʭ ʢʦʤʧʘʥʠʷʭ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʧʝʨʩʦ-

ʥʘʣʘ: ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʦʮʝʥʢʘ ʧʦ ʮʝʣʷʤ, ʦʮʝʥʢʘ 

ʧʦ ʢʦʤʧʝʪʝʥʮʠʷʤ, ʘʩʝʩʩʤʝʥʪ ʮʝʥʪʨ ʠ ʜʨʫʛʠʝ [1]. 

ɺ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʧʠʩʳʚʘʝʤʦʡ ʚ ʩʪʘʪʴʝ ʩʠʩ-

ʪʝʤʳ ʧʦ ʦʮʝʥʢʝ ʩʦʪʨʫʜʥʠʢʦʚ ʩʣʫʞʙʳ ʧʦʜʜʝʨʞʢʠ IT-ʢʦʤʧʘʥʠʠ ʣʝʞʠʪ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ[2]. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʢʦʤʧʝʪʝʥʮʠʠ ʤʦʞʥʦ ʧʦʥʷʪʴ, ʥʘʩʢʦʣʴʢʦ 

ʵʬʬʝʢʪʠʚʥʦ ʩʦʪʨʫʜʥʠʢʠ ʩʧʨʘʚʣʷʶʪʩʷ ʩʦ ʩʚʦʠʤʠ ʜʦʣʞʥʦʩʪʥʳʤʠ ʦʙʷʟʘʥ-

ʥʦʩʪʷʤʠ, ʢʘʢ ʤʦʪʠʚʠʨʦʚʘʪʴ ʧʝʨʩʦʥʘʣ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʠ ʣʠʯʥʦʝ ʨʘʟ-

ʚʠʪʠʝ, ʘ ʪʘʢʞʝ ʢʘʢʠʝ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʠ ʪʨʝʥʠʥʛʠ ʚ ʵʪʦʤ ʤʦʛʫʪ ʧʦʤʦʯʴ. 

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʤʧʝʪʝʥʮʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʩʣʫʞ-

ʙʳ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʚ IT-ʢʦʤʧʘʥʠʠ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʨʦʙʣʝʤʳ: 

- ʦʪʩʫʪʩʪʚʠʝ ʣʠʯʥʦʩʪʥʦʛʦ ʨʦʩʪʘ ʠ ʤʦʪʠʚʘʮʠʠ ʧʝʨʩʦʥʘʣʘ; 

- ʪʝʢʫʯʝʩʪʴ ʢʘʜʨʦʚ; 

- ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ; 

- ʦʪʩʫʪʩʪʚʠʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 
ʧʝʨʩʦʥʘʣʘ; 

- ʥʘʨʫʰʝʥʠʝ ʩʨʦʢʦʚ ʠʩʧʦʣʥʝʥʠʷ ʢʦʥʪʨʘʢʪʦʚ. 

ɺ ʨʘʤʢʘʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʤʦ-

ʥʠʪʦʨʠʥʛʘ ʢʦʤʧʝʪʝʥʮʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʪʝʭʧʦʜʜʝʨʞʢʠ ʚ IT-ʢʦʤʧʘʥʠʠ ʧʨʝʜ-

ʣʘʛʘʝʪʩʷ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʥʘʙʦʨʘ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʠʭ ʠʥʜʠʢʘʪʦʨʦʚ, ʩ ʧʦʤʦ-

ʱʴʶ ʢʦʪʦʨʦʡ ʨʘʙʦʪʦʜʘʪʝʣʴ ʩʤʦʞʝʪ ʦʮʝʥʠʚʘʪʴ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʇʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ ʧʝʨ-

ʩʦʥʘʣʘ ʚ ʩʠʩʪʝʤʝ: 

- ʪʝʩʪʠʨʦʚʘʥʠʝ;  

- ʩʘʤʦʦʮʝʥʢʘ;  

- ʦʮʝʥʢʘ ʨʫʢʦʚʦʜʠʪʝʣʷ; 

- ʦʮʝʥʢʘ ʧʦ ʢʦʤʧʝʪʝʥʮʠʷʤ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʘʪʪʝʩʪʘʮʠʠ; 

- ʦʮʝʥʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʯʝʩʪʚ ʩ ʫʯʝʪʦʤ ʜʦʣʞʥʦʩʪʥʳʭ 
ʠʥʩʪʨʫʢʮʠʡ. 

ʀʪʦʛʦʚʘʷ ʦʮʝʥʢʘ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʦʙʱʝʡ ʦʮʝʥʢʠ ʧʦ ʚʩʝʤ ʧʝʨʝʯʠʩ-

ʣʝʥʥʳʤ ʚʳʰʝ ʤʝʪʦʜʘʤ ʠ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʬʦʨʤʝ ʦʪʯʝʪʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʙʫʜʫʪ ʚʢʣʶʯʘʪʴ: 

- ʚʝʜʝʥʠʝ ʩʧʨʘʚʦʯʥʠʢʘ ʩʦʪʨʫʜʥʠʢʦʚ ʪʝʭʧʦʜʜʝʨʞʢʠ; 

- ʪʝʩʪʠʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥ-

ʥʳʤ ʤʝʪʦʜʦʤ; 

- ʩʦʟʜʘʥʠʝ ʧʨʦʬʠʣʝʡ ʧʦ ʢʦʤʧʝʪʝʥʮʠʷʤ ʜʣʷ ʧʦʟʠʮʠʡ ʢʘʜʨʦ-

ʚʦʛʦ ʧʣʘʥʘ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ. 

ʆʪʯʝʪʳ ʬʦʨʤʠʨʫʶʪʩʷ ʪʨʝʭ ʪʠʧʦʚ: ʜʣʷ ʩʦʪʨʫʜʥʠʢʘ, ʜʣʷ ʥʝʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠ ʜʣʷ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. 

ʇʦʩʣʝ ʚʳʛʨʫʟʢʠ ʦʪʯʝʪʦʚ ʦʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʦʙʝʩʝʜʦʚʘʥʠʝ ʩ ʨʘʙʦʪʥʠ-

ʢʦʤ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʪʝʩʪʠʨʫʝʤʦʛʦ ʩʦʪʨʫʜʥʠʢʘ - ʩʦʩʪʘʚʣʝʥʠʷ ʧʣʘʥʘ ʨʘʟ-

ʚʠʪʠʷ ʠ ʢʘʜʨʦʚʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ.  
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ɼʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʩʦʪʨʫʜʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʦʣʦʛʠʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʮʝʣʷʤ ʦʮʝʥʢʠ, ʧʦʥʷʪʥʳʝ 

ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ, ʘ ʪʘʢʞʝ ʜʦʢʫʤʝʥʪʘʮʠʶ ʩ ʦʧʠʩʘʥʠʝʤ 

ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʚ ʢʦʤʧʘʥʠʠ.  
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ʇʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ: ʤʠʜʣʝʪʘ, - ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʜʚʫʤʝʨʥʳʤʠ ʤʘʩʩʠʚʘʤʠ. ʄʠʜʣʝʪʳ ï ʵʪʦ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ 

ʢʦʥʬʠʛʫʨʘʮʠʠ CLDC, ʧʨʦʬʠʣʷ MIDP ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʠ ʥʘʣʘ-

ʜʦʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʧʨʦʩʪʳʤʠ, ʣʝʛʢʠʤʠ ʠ ʥʘʠʙʦ-

ʣʝʝ ʧʝʨʝʥʦʩʠʤʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʅʘ ʧʨʠʤʝʨʝ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʠʜʣʝʪʳ ʜʣʷ ʨʝʰʝʥʠʷ ʘʣʛʦʨʠʪʤʠʯʝ-

ʩʢʠʭ ʟʘʜʘʯ ʩ ʜʚʫʤʝʨʥʳʤʠ ʤʘʩʩʠʚʘʤʠ. ʊʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʦʙʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʘʙʦʪʝ ʩ ʪʘʙʣʠʮʘʤʠ [1].  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʪʘʙʣʠʮ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʦʥʝʥʪ TableItem. ʕʪʦʪ 

ʢʦʤʧʦʥʝʥʪ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʩʦʟʜʘʚʘʪʴ ʪʘʙʣʠʮʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʜʥʦʛʦ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʪʦʣʙʮʦʚ, ʢʘʞʜʳʡ ʩ ʦʙʣʘʩʪʴʶ ʟʘʛʦʣʦʚʢʘ ʠ ʦʙʣʘʩʪʴʶ ʜʘʥ-

ʥʳʭ, ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʜʣʷ ʢʘʞʜʦʡ ʟʘʧʠʩʠ. ʊʘʙʣʠʮʘ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ, 
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ʯʝʤ ʵʢʨʘʥ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ ʛʦʨʠʟʦʥʪʘʣʠ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʫʨʩʦʨ ʜʣʷ ʧʨʦʢʨʫʪʢʠ ʚ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʨʝʜʘ Visual Mobile Designer (VMD) ʚ ʩʠʩʪʝʤʝ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ NetBeans. ɼʣʷ ʜʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ NetBeans 

ʚʝʨʩʠʠ 6.5.1, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʧʦʣʥʳʡ ʥʘʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʨʝʙʫʶʱʠʭʩʷ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʠʜʣʝʪʦʚ. ɺ NetBeans ʧʨʝʜʫʩʤʦʪʨʝʥ ʤʘʩʪʝʨ, ʢʦʪʦʨʳʡ ʧʦ-

ʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʩʦʟʜʘʪʴ ʧʨʦʝʢʪ MIDP. ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʝʢʪʘ ʤʦʞʥʦ ʚʳ-

ʙʨʘʪʴ ʤʝʞʜʫ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʠʣʦʞʝʥʠʷ ʚ Visual Mobile Designer (VMD) 

ʠʣʠ ʚ ʨʝʜʘʢʪʦʨʝ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ. VMD ʧʦʟʚʦʣʷʝʪ ʛʨʘʬʠʯʝʩʢʠ ʧʦʩʪʨʦʠʪʴ 

ʙʣʦʢ-ʩʭʝʤʫ ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʪʨʝʙʫʝʤʳʝ ʵʢʨʘʥʳ. ʂʦʜ ʧʨʠ-

ʣʦʞʝʥʠʷ ʧʨʠ ʵʪʦʤ ʩʦʟʜʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʧʦʩʢʦʣʴʢʫ ʠʟʤʝʥʝʥʠʷ ʩʦʭʨʘ-

ʥʷʶʪʩʷ ʥʘ ʭʦʣʩʪʝ ʧʨʦʝʢʪʘ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʦʟʜʘʚʘʣʦʩʴ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʝʪ ʧʝ-

ʨʝʚʦʨʦʪ ʢʚʘʜʨʘʪʥʦʡ ʤʘʪʨʠʮʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʝ ʧʦʙʦʯʥʦʡ ʜʠʘʛʦʥʘʣʠ. ʇʨʦ-

ʛʨʘʤʤʥʳʡ ʢʦʜ ʧʨʠʣʦʞʝʥʠʷ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 1. ɿʜʝʩʴ ʧʨʠʚʝʜʝʥʳ ʥʘʯʘʣʴʥʳʝ 

ʩʪʨʦʢʠ ʢʦʜʘ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʢʦʜʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 100. 

 

 
 

ʈʠʩ. 1. ʅʘʯʘʣʴʥʳʝ ʩʪʨʦʢʠ ʢʦʜʘ ʤʠʜʣʝʪʘ 

 

ɼʣʷ ʨʘʟʤʝʱʝʥʠʷ ʠ ʩʚʷʟʳʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʦ-

ʚʘʣʦʩʴ ʦʢʥʦ Flow (ʩʤ. ʨʠʩ.2). ʂʦʤʧʦʥʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʝʜʠʥʝʥʳ ʪʘʢ, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ. 2. ʆʢʥʦ Flow, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʣʦʞʝʥʠʷ 

 

ɼʣʷ ʚʩʪʘʚʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʧʝʨʝʚʦʨʦʪʘ ʤʘʪʨʠʮʳ ʚʳʟʳʚʘʝʪʩʷ 

ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʣʠʥʠʠ ʩʚʷʟʠ ʦʪ OkCommand1 ʥʘ form ʢ form1 (ʩʤ. ʨʠʩ. 

2). ɼʘʣʝʝ ʚʢʣʶʯʘʝʪʩʷ ʧʫʥʢʪ Go to source . ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝ-

ʨʝʭʦʜ ʥʘ ʫʯʘʩʪʦʢ ʢʦʜʘ ʚ ʦʢʥʝ Source, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʢʦʤʘʥʜʘ: 

switchDisplayable(null, getForm1()). ʇʦʩʣʝ ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ ʚʚʦʜʠʤ ʢʦʜ:  

//ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ ʨʘʚʥʦ 4: 

for (int i = 0; i < 4; i++) // i ï ʥʦʤʝʨ ʩʪʨʦʢʠ 

{  

 for (int j = 0; j < 4; ++j) // j ï ʥʦʤʝʨ ʩʪʦʣʙʮʘ  

{  

 if  (i +j< 3) //ʦʙʣʘʩʪʴ ʚʳʰʝ ʧʦʙʦʯʥʦʡ ʜʠʘʛʦʥʘʣʠ 

{  

//ʉʯʠʪʳʚʘʥʠʝ ʟʥʘʯʝʥʠʷ ʠʟ ʢʣʝʪʢʠ i, j ʪʘʙʣʠʮʳ ʪʝʣʝʬʦʥʘ: 

 Object value = tableModel.getValue(j, i); 

//ʇʨʠʚʝʜʝʥʠʝ ʟʥʘʯʝʥʠʷ ʢ ʪʠʧʫ String:  

 a = value.toString(); 

 Object value1 = tableModel.getValue(3-i, 3-j); 

 c = value1.toString(); 

//ʇʨʠʩʚʦʝʥʠʝ ʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʢʣʝʪʢʘʤ ʪʘʙʣʠʮʳ ʪʝʣʝʬʦʥʘ: 

 tableModel1.setValue(j, i, c); 

 tableModel1.setValue(3-i, 3-j, a); 

 } } }  



59 

 

ʇʦʩʣʝ ʢʦʤʧʠʣʷʮʠʠ ʧʨʠʣʦʞʝʥʠʷ ʚʳʧʦʣʥʷʝʤ ʟʘʧʫʩʢ ʝʛʦ. ɺ ʨʝʟʫʣʴʪʘ-

ʪʝ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʵʤʫʣʷʪʦʨʘ ʩʦʪʦʚʦʛʦ ʪʝʣʝʬʦʥʘ. ɺ ʦʢʥʝ ʵʤʫʣʷʪʦʨʘ ʚr -

ʧʦʣʥʷʝʤ ʧʝʨʝʭʦʜ ʢ ʵʢʨʘʥʫ ʜʣʷ ʚʚʦʜʘ ʠʩʭʦʜʥʦʡ ʤʘʪʨʠʮʳ (ʩʤ. ʨʠʩ. 3). ɼʣʷ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʠʩʭʦʜʥʦʡ ʤʘʪʨʠʮʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʫʥʢʪ ʤʝʥʶ 

Edit Cell. ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʦʡ ʤʘʪʨʠʮʳ (ʩʤ. ʨʠʩ. 3) ʚʢʣʶʯʘʝʤ ʧʫʥʢʪ 

ʤʝʥʶ Ok. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʩ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʤʘʪʨʠʮʝʡ (ʩʤ. 

ʨʠʩ. 4). ɼʣʷ ʚʦʟʚʨʘʪʘ ʢ ʠʩʭʦʜʥʦʡ ʤʘʪʨʠʮʝ (ʨʠʩ. 3) ʥʘʞʠʤʘʝʪʩʷ ʢʥʦʧʢʘ Ok 

(ʨʠʩ. 4). ɺʳʭʦʜ ʠʟ ʧʨʦʛʨʘʤʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ Exit (ʨʠʩ. 

3). 
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Spam is a dangerous factor of working with electronic mails. There is a de-

scription of various methods of dealing with spam, including a spam filtering of elec-

tronic mail messages based on neural network and neural fuzzy models. 
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ʉʣʦʚʦ çʩʧʘʤè ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʟʥʘʢʦʤʦ ʢʘʞʜʦʤʫ ʠʥʪʝʨʥʝʪ-

ʧʦʣʴʟʦʚʘʪʝʣʶ. ɺʩʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʞʝʣʘʪʝʣʴʥʳʤʠ ʨʝʢʣʘʤʥʳʤʠ ʠʣʠ 

ʜʘʞʝ ʤʦʰʝʥʥʠʯʝʩʢʠʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʧʠʩʴʤʘʤʠ. ʆʧʘʩʥʦʩʪʴ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ ʧʨʠʫʤʥʦʞʘʝʪʩʷ, ʩʧʘʤ ʟʘʭʚʘʪʳʚʘʝʪ ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʣʦʱʘʜʢʠ ʠ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʘʩʩʦʚʦʡ ʥʝʧʨʠʮʝʣʴʥʦʡ ʨʝʢʣʘʤʳ, ʢ 

ʧʨʠʤʝʨʫ, ʧʦʩʪʳ ʩ ʨʝʢʣʘʤʥʳʤʠ ʩʩʳʣʢʘʤʠ ʥʘ ʩʘʡʪʘʭ, ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ 

ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʨʝʢʣʘʤʥʳʝ ʩʦʦʙʱʝʥʠʷ ʚ ʤʝʩʩʝʥʜʞʝʨʘʭ, ʘ ʪʘʢʞʝ 

ʨʘʩʩʳʣʢʘ ʨʝʢʣʘʤʥʳʭ ʣʠʩʪʦʚʦʢ ʠ ʙʫʢʣʝʪʦʚ ʜʘʞʝ ʚ ʨʝʘʣʴʥʳʝ ʧʦʯʪʦʚʳʝ 

ʷʱʠʢʠ.  
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʨʘʩʩʳʣʢʠ ʩʧʘʤ-ʩʦʦʙʱʝʥʠʡ ʯʨʝʟʚʳʯʘʡʥʦ 

ʤʘʣʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʘʩ-

ʩʦʚʫʶ ʥʝ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʨʘʩʩʳʣʢʫ ʩʦʦʙʱʝʥʠʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ 

ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʩʧʘʤ ʚʨʝʜʝʥ ʧʦʣʫʯʘʪʝʣʷʤ. ɺʦ-ʧʝʨʚʳʭ, ʦʥ ʤʦʞʝʪ 

ʫʛʨʦʞʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ, ʚʦ-ʚʪʦʨʳʭ, ʩʧʘʤ ʦʜʥʦʟʥʘʯʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʩʧʘʤʦʚʳʝ ʩʦʦʙʱʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ ʜʦʩʪʫʧʥʦʩʪʠ ʜʨʫʛʠʭ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʧʘʤ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʝʝ 

ʧʦʣʥʦʡ ʫʪʨʘʪʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʟʘʜʘʯʘ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʦʪ ʩʧʘʤʘ ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʘʢʪʫʘʣʴ-

ʥʦʡ.  

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙ ʦʙʱʝʧʨʠʥʷʪʦʤ ʟʥʘʯʝʥʠʠ, ʪʦ ʩʧʘʤ -

ʤʘʩʩʦʚʘʷ ʨʘʩʩʳʣʢʘ ʩʦʦʙʱʝʥʠʡ ʨʝʢʣʘʤʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʣʠʮʘʤ, ʥʝ ʚʳʨʘ-

ʞʘʚʰʠʤ ʞʝʣʘʥʠʷ ʠʭ ʧʦʣʫʯʘʪʴ. ʕʪʦ ʦʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʩʧʘʤʘ ʦʪ ʧʨʠʮʝʣʴ-

ʥʦʡ ʨʝʢʣʘʤʳ ʚ ʠʥʪʝʨʥʝʪʝ, ʢʦʛʜʘ ʚʩʝ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʝʨʝʩʪʘʶʪ 

ʙʳʪʴ ʪʘʡʥʳʤʠ: ʢʘʞʜʳʡ ʢʣʠʢ ʠ ʧʝʨʝʭʦʜ ʥʘ ʩʘʡʪ ʜʘʶʪ ʩʠʩʪʝʤʝ ʜʘʥʥʳʝ ʦ 

ʪʦʤ, ʢʪʦ ʚʳ ʠ ʯʝʤ ʠʥʪʝʨʝʩʫʝʪʝʩʴ. ʕʪʠ ʧʦʠʩʢʦʚʳʝ ʠ ʨʝʢʣʘʤʥʳʝ ʩʠʩʪʝʤʳ 

ʭʨʘʥʷʪ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʜʘʥʥʳʝ ʦ ʤʠʣʣʠʦʥʘʭ ʧʦʣʴʟʦʚʘʪʝʣʷʭ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʘʤʘ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ. 

ɼʦʣʷ ʩʧʘʤʘ ʚ ʧʦʯʪʦʚʦʤ ʪʨʘʬʠʢʝ ʚ 2017 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 56,63 %, ʙʦʣʝʝ 

ʧʦʣʦʚʠʥʳ ʧʠʩʝʤ ʥʘ ʧʦʯʪʦʚʦʤ ʷʱʠʢʝ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʩʪʦ ʥʘʛʨʫʞʘʶʪ ʧʘ-

ʤʷʪʴ ʫʩʪʨʦʡʩʪʚʘ, ʥʦ ʠ ʥʝʩʫʪ ʚ ʩʝʙʝ ʥʝʢʦʪʦʨʫʶ ʫʛʨʦʟʫ. 

ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʩʧʘʤʘ. ʅʘʠʙʦ-

ʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ: ʤʘʩʩʦʚʘʷ ʨʘʩʩʳʣʢʘ ʧʠʩʝʤ, ʩʦʦʙʱʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʷʭ ʠ ʤʝʩʩʝʥʜʞʝʨʘʭ, ʚ ʢʦʤʤʝʥʪʘʨʠʷʭ ʥʘ ʩʘʡʪʘʭ ʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ 

ʩʧʘʤ ʧʦ SMS. ʂ ʢʘʪʝʛʦʨʠʠ ʦʧʘʩʥʦʛʦ ʩʧʘʤʘ ʦʪʥʦʩʷʪʩʷ: ʬʠʰʠʥʛ, ʥʠʛʝʨʠʡ-

ʩʢʠʝ ʧʠʩʴʤʘ, ʚʨʝʜʦʥʦʩʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʉʧʘʤ - ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʙʝʟʦʙʠʜʥʘʷ 

ʚʝʱʴ, ʧʦʵʪʦʤʫ ʢ ʣʶʙʳʤ ʧʦʭʦʞʠʤ ʥʘ ʩʧʘʤ ʩʦʦʙʱʝʥʠʷʤ ʥʫʞʥʦ ʦʪʥʦʩʠʪʴʩʷ 

ʦʯʝʥʴ ʚʥʠʤʘʪʝʣʴʥʦ. 

ʇʦ ʜʘʥʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ, ʚ 2009 ʛ. ʫʱʝʨʙ ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʠ ʦʪ ʩʧʘʤʘ ʩʦʩʪʘʚʠʣ 14,1 

ʤʣʨʜ ʨʫʙʣʝʡ. ɸʥʘʣʠʪʠʢʠ ʌɹʂ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʢʘʞʜʳʡ ʛʦʜ ʩʧʘʤʝʨʳ ʥʘ-

ʥʦʩʷʪ ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʠ ʧʦʪʝʨʠ ʥʘ ʩʫʤʤʫ ʦʪ 31,3 ʜʦ 47,2 ʤʣʨʜ ʨʫʙʣʝʡ.[2] 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʧʘʤ ʧʨʠʥʦʩʠʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ ʝʛʦ ʟʘʢʘʟʯʠ-

ʢʘʤ. ɿʥʘʯʠʪ, ʧʦʣʴʟʦʚʘʪʝʣʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʧʨʠʷʟʥʴ ʢ ʩʧʘʤʫ, ʚʩʸ-ʪʘʢʠ 

ʧʦʣʴʟʫʶʪʩʷ ʨʝʢʣʘʤʠʨʫʝʤʳʤʠ ʩʧʘʤʦʤ ʫʩʣʫʛʘʤʠ. ʇʦʢʘ ʦʪʜʘʯʘ ʦʪ ʩʧʘʤʘ 

ʚʳʰʝ ʟʘʪʨʘʪ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʟʘʱʠʪʳ, ʦʥ ʥʝ ʠʩʯʝʟʥʝʪ. ʉʘʤʳʡ ʚʝʨʥʳʡ ʤʝ-

ʪʦʜ ʙʦʨʴʙʳ - ʦʪʢʘʟ ʦʪ ʫʩʣʫʛ, ʨʝʢʣʘʤʠʨʫʝʤʳʭ ʩʧʘʤʦʤ. ɼʨʫʛʠʝ ʞʝ ʩʧʦʩʦʙʳ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʟʘʪʨʫʜʥʝʥʠʝ ʩʧʘʤʝʨʘʤ ʜʦʩʪʫʧʘ ʢ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʉʘʤʳʡ ʥʘʜʸʞʥʳʡ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʳʚʘʪʝʣʴʩʢʠʡ ʩʧʦʩʦʙ ʙʦʨʴʙʳ ʩʦ 

ʩʧʘʤʦʤ - ʥʝ ʧʦʟʚʦʣʠʪʴ ʩʧʘʤʝʨʘʤ ʫʟʥʘʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʘʜʨʝʩ. ʕʪʦ ʪʨʫʜʥʘʷ 
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ʟʘʜʘʯʘ, ʧʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, ʢʦʪʦ-

ʨʳʝ ʤʦʞʥʦ ʧʨʝʜʧʨʠʥʷʪʴ. ʉʘʤʦʝ ʵʣʝʤʝʥʪʘʨʥʦʝ - ʥʝ ʩʣʝʜʫʝʪ ʧʫʙʣʠʢʦʚʘʪʴ 

ʩʚʦʡ ʘʜʨʝʩ ʥʘ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʩʘʡʪʘʭ. ɽʩʣʠ ʧʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘʤ ʘʜʨʝʩ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʧʨʠʭʦʜʠʪʩʷ ʧʫʙʣʠʢʦʚʘʪʴ, ʝʛʦ ʤʦʞʥʦ ʟʘʢʦʜʠʨʦʚʘʪʴ. ʅʘ 

web-ʩʪʨʘʥʠʮʘʭ ʘʜʨʝʩʘ ʤʦʞʥʦ ʢʦʜʠʨʦʚʘʪʴ ʧʨʠ ʧʦʤʦʱʠ JavaScript. ʊʘʢʞʝ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʝʛʦ ʢʘʨʪʠʥʢʦʡ ʠʣʠ ʟʘʚʝʩʪʠ ʩʧʝʮʠʘʣʴʥʳʡ ʷʱʠʢ ʜʣʷ 

ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʩʣʫʞʙʘʭ, ʥʝ ʚʳʟʳʚʘʶʱʠʭ ʜʦʚʝʨʠʷ. ɼʣʷ ʵʪʦʛʦ ʝʩʪʴ ʛʝʥʝʨʘ-

ʪʦʨʳ ʦʜʥʦʨʘʟʦʚʳʭ ʘʜʨʝʩʦʚ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. 

ɺʩʝ ʤʝʪʦʜʠʢʠ ʩʦʢʨʳʪʠʷ ʘʜʨʝʩʘ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʥʝʜʦʩʪʘʪʦʢ: ʦʥʠ 

ʩʦʟʜʘʶʪ ʥʝʫʜʦʙʩʪʚʘ ʥʝ ʪʦʣʴʢʦ ʩʧʘʤʝʨʘʤ, ʥʦ ʠ ʨʝʘʣʴʥʳʤ ʘʜʨʝʩʘʪʘʤ. ɺ ʩʚʷ-

ʟʠ ʩ ʵʪʠʤ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʤʝʪʦʜ ʦʪʩʝʠʚʘʥʠʷ ʩʧʘʤʘ ʠʟ ʚʭʦʜʷʱʠʭ ʩʦʦʙʱʝ-

ʥʠʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʇʆ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʘʤʘ (ʩʧʘʤ-

ʬʠʣʴʪʨʳ). ʆʥʦ ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʜʣʷ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʩʝʨʚʝʨʘʭ. ʊʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʣʘʪʥʳʝ online-

ʩʝʨʚʠʩʳ - KasperskyHostedSecurity, Outcom çʉʇɸʄʆʈɽɿè, ʀʅʂɸʇ çɸʥ-

ʪʠʩʧʘʤ-ʇʦʩʪè. 

ʆʜʥʘʢʦ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʬʠʣʴʪʨʘʮʠ ̫ʤʦʞʝʪ ʧʦʤʝʯʘʪʴ ʩʧʘʤʘʤʠ ʧʦ-

ʣʝʟʥʳʝ ʧʠʩʴʤʘ, ʧʦʵʪʦʤʫ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʦʯʪʦʚʳʭ ʩʝʨʚʠʩʦʚ ʠ ʧʨʦʛʨʘʤʤ 

ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʬʠʣʴʪʨʦʤ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʩʧʘʤ, ʧʦʤʝʱʘʶʪʩʷ ʚ ʦʪ-

ʜʝʣʴʥʫʶ ʧʘʧʢʫ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʧʦʧʫʣʷʨʥʳʝ ʤʝʪʦʜʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʬʠʣʴʪʨʘʮʠʠ - 

ʙʘʡʝʩʦʚʩʢʘ ̫ʬʠʣʴʪʨʘʮʠ ̫ʩʧʘʤʘ. ʆʥʠ ʪʨʝʙʫʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ çʦʙʫʯʝ-

ʥʠʝè ʬʠʣʴʪʨʦʚ - ʨʘʩʩʦʨʪʠʨʦʚʢʘ ʧʠʩʝʤ ʚʨʫʯʥʫʶ, ʨʘʟʜʝʣʷʷ ʥʦʨʤʘʣʴʥʳʝ 

ʧʠʩʴʤʘ ʠ ʩʧʘʤ. ʇʦʩʣʝ çʦʙʫʯʝʥʠʷè ʥʘ ʙʦʣʴʰʦʡ ʚʳʙʦʨʢʝ ʫʜʘʸʪʩʷ ʦʪʩʝʯʴ ʜʦ 

95-97 % ʩʧʘʤʘ. ɼʣʷ ʦʙʭʦʜʘ ʪʘʢʠʭ ʬʠʣʴʪʨʦʚ ʩʧʘʤ ʨʘʩʩʳʣʘʶʪ ʚ ʚʠʜʝ ʢʘʨ-

ʪʠʥʦʢ, ʪʝʢʩʪ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʩʣʫʯʘʝʥ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʬʠʣʴʪʨʫ ʨʘʩʧʦ-

ʟʥʘʪ ɹʧʠʩʴʤʦ ʢʘʢ ʩʧʘʤ - ʵʪʦ ʦʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ.[2] 

ɿʘʣʦʛ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ ʙʘʡʝʩʦʚʩʢʦʛʦ ʤʝʪʦʜʘ - ʧʦʩʪʦʷʥʥʦʝ çʜʦʦʙʫ-

ʯʝʥʠʝè ʬʠʣʴʪʨʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʫʯʝʪ ʦʰʠʙʦʢ, ʩ ʧʦʤʦʱʴʶ ʨʫʯʥʦʡ ʧʦʤʝʪ-

ʢʠ çʩʧʘʤ/ʥʝ-ʩʧʘʤè ʠʣʠ ʢʥʦʧʢʘ çʧʦʞʘʣʦʚʘʪʴʩʷ ʥʘ ʩʧʘʤè. 

ʄʥʦʛʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʧʦʯʪʦʚʳʝ ʩʝʨʚʠʩʳ ʚ ʠʥʪʝʨʥʝʪʝ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʬʠʣʴʪʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ ʠʟ 

ʩʣʦʚ, ʧʦʩʪʦʷʥʥʳʭ ʚʳʨʘʞʝʥʠʡ, ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʪʦʨʳʭ ʩʦʦʙʱʝʥʠʝ ʧʦʧʘʜʘʝʪ 

ʚ ʢʦʨʟʠʥʫ. ʆʜʥʘʢʦ ʪʘʢʘʷ ʬʠʣʴʪʨʘʮʠʷ ʪʨʫʜʦʸʤʢʘʷ ʠ ʥʝʛʠʙʢʘʷ, ʥʦ ʦʥʘ ʧʦ-

ʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʦʪʩʝʷʪʴ ʯʘʩʪʴ ʩʧʘʤʘ, ʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʪʦʯʥʦ ʟʥʘʝʪ, ʢʘ-

ʢʠʝ ʩʦʦʙʱʝʥʠʷ ʦʪʩʝʷʥʳ ʠ ʧʦʯʝʤʫ. 

ʕʣʝʢʪʨʦʥʥʳʝ ʧʦʯʪʦʚʳʝ ʩʦʦʙʱʝʥʠʷ - ʥʘʙʦʨ ʜʘʥʥʳʭ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʧʘʤ-ʬʠʣʴʪʨʘʮʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʘʜʘʧʪʠʚʥʳʝ 

ʩʘʤʦʦʙʫʯʘʶʱʠʝʩʷ ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʢ ʧʨʠʤʝʨʫ, ʥʝʡ-

ʨʦʩʝʪʝʚʳʝ ʠ ʥʝʡʨʦʥʝʯʝʪʢʠʝ ʤʦʜʝʣʠ. [3] 
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ɼʣʷ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʚʠʜʘ ʬʠʣʴʪʨʘʮʠʠ, ʵʣʝʢʪʨʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ, ʥʝ 

ʪʦʣʴʢʦ ʩʧʘʤ, ʥʘʜʦ ʟʘʢʦʜʠʨʦʚʘʪʴ ʥʘʙʦʨʦʤ ʧʨʠʟʥʘʢʦʚ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ 

ʨʝʰʘʝʪʩʷ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ. 

ʆʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʥʥʦʡ ʠ ʥʝʯʝʪʢʦʡ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʝʡ - ʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʦʩʥʦʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʧʨʠʦʙʨʝʪʘʪʴ ʦʙʦʙʱʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ - ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʩʦʦʙʱʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʦʩʴ ʦʙʫʯʝʥʠʝ, ʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʜʣʷ ʥʦʚʳʭ ʧʠʩʝʤ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʤʦʜʝʣʝʡ 

ʩʧʘʤ-ʬʠʣʴʪʨʘʮʠ ̫ʥʘ ʦʩʥʦʚʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʤʦʜʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ: 

1) ʧʦʣʫʯʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ (ʥʝ ʪʦʣʴʢʦ ʩʧʘʤ);  

2) ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʜʣʷ ʧʦ-

ʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ;  

3) ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʳ ʥʝʡʨʦʥʥʦʡ ʠ ʥʝʯʝʪʢʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʝʡ, ʘ ʠʤʝʥ-

ʥʦ ʟʘʜʘʶʪʩʷ ʚʭʦʜʳ, ʚʳʭʦʜʳ, ʯʠʩʣʦ ʩʣʦʝʚ ʩʝʪʠ ʠ ʥʝʡʨʦʥʦʚ ʚ ʢʘʞʜʦʤ ʩʣʦʝ;  

4) ʦʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʠ ʥʝʯʸʪʢʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʦʩʪʨʦʝʥʠʶ ʤʦʜʝʣʝʡ 

ʩʧʘʤ-ʬʠʣʴʪʨʘʮʠʠ;  

5) ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʩʪʨʦʝʥʥʳʭ ʤʦʜʝʣʝʡ ʬʠʣʴʪʨʘ-

ʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʦʯʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ.  

ʀʩʭʦʜʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʧʠʩʴʤʘ - ʪʝʢʩʪʦʚʳʝ ʜʦʢʫʤʝʥʪʳ, ʠʟ ʢʦʪʦʨʳʭ 

ʥʘʜʦ ʧʦʣʫʯʠʪʴ ʥʘʙʦʨ ʧʨʠʟʥʘʢʦʚ, ʪʦʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʘʞʜʳʡ ʜʦʢʫ-

ʤʝʥʪ, ʠ ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʬʠʣʴʪʨʘʮʠʠ 

ʩʧʘʤ-ʩʦʦʙʱʝʥʠʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʥʝʡʨʦʩʝʪʝʚʳʝ ʠ ʥʝʡʨʦʥʝʯʝʪʢʠʝ ʤʦʜʝʣʠ, 

ʪʘʢ ʢʘʢ ʦʥʠ ʩʧʦʩʦʙʥʳ ʥʝ ʪʦʣʴʢʦ ʦʪʬʠʣʴʪʨʦʚʳʚʘʪʴ ʩʦʦʙʱʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʟʘʜʘʥʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʣʠ ʚʨʫʯʥʫʶ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʘʨʘʤʝʪʨʦʚ, ʥʦ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʢʘʧʣʠʚʘʪʴ ʙʘʟʫ, ʢʦʪʦʨʘʷ, ʨʘʩʰʠʨʷʷʩʴ, ʙʫʜʝʪ ʵʬʬʝʢʪʠʚ-

ʥʝʝ ʠʟʙʘʚʣʷʪʴ ʦʪ ʟʘʛʨʫʟʢʠ ʩʧʘʤ-ʩʦʦʙʱʝʥʠʷʤʠ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ: 

 
1. ɸʣʷʢʨʠʥʩʢʘʷ ʅ. ɺʦʩʩʪʘʚʰʠʝ ʠʟ ʩʧʘʤʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʅ. ɸʣʷʢʨʠʥʩʢʘʷ // 

NewTimes [ʩʘʡʪ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://newtimes.ru/articles /detail/30699 

2. ʏʠʞʠʢʦʚ ɼ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʧʘʤʝʨʩʢʦʡ ʨʘʩʩʳʣʢʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ɼ. 

ʏʠʞʠʢʦʚ // WaybackMachine[ʩʘʡʪ].  ʈʝʞʠʤ ʜʦʩʪʫʧʘ:https://web.archive.org/web/ 

20090406074951/http://www.dchizhikov.boom.ru/works/SpamEffect.htm 

3. ʂʘʪʘʩʸʚ ɸ. ʉ. ʉʧʘʤ-ʬʠʣʴʪʨʘʮʠ ̫ʵʣʝʢʪʨʦʥʥʳʭ ʧʦʯʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʥʝʡʨʦʩʝʪʝʚʦʡ ʠ ʥʝʡʨʦʥʝʯʝʪʢʦʡ ʤʦʜʝʣʝʡ. / ɸ.ʉ. ʂʘʪʘʩʸʚ. ɺʝʩʪʥʠʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2015. ʊ.18, ˉ15 ʉ.217-220 
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ʋɼʂ 681.3.069  

 
ʈɸɿʈɸɹʆʊʂɸ ANDROID  - ʇʈʀʃʆɾɽʅʀʗ                        

çʋʏɽɹʅʆɽ ʈɸʉʇʀʉɸʅʀɽè 

 

ʄ.ɽ. ɺʦʣʢʦʚ, ɺ.ʂ. ʄʘʝʚʩʢʠʡ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɺ.ʂ. ʄʘʝʚʩʢʠʡ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 
ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ʈʘʟʨʘʙʦʪʢʘ Android - ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʫʯʝʙʥʳʤ ʨʘʩʧʠʩʘʥʠʝʤ. 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʨʝʜʝ Android Studio ʜʣʷ ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʨʩʠʠ SDK API 

24: Android 7.0 (Nougat). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʋɹɼ SQLite, ʉʋɹɼ MySQL, ʚʝʙ-ʩʝʨʚʝʨ Apache, ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʩʤʘʨʪʬʦʥʳ, Android Studio. 

 

ANDROID DEVELOPMENT - ñSCHEDULED SCHEDULEò 

APPLICATIONS  

 

M.E. Volkov, V.K. Maevsky 

 

Scientific Supervisor ï V.K. Maevsky, Candidate of Technical Scienc-

es, Associate Professor 
 

Yaroslavl State Technical University 

 
Android development - an application for working with a training schedule. 

Development is carried out in the Android Studio environment for the minimum version 

of the SDK API 24: Android 7.0 (Nougat). 

Keywords: SQLite DBMS, MySQL DBMS, Apache web-server, software appli-

cation, smartphones, Android Studio. 

 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ Android - ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ c ʨʘʙʦ-

ʪʳ ʩ ʫʯʝʙʥʳʤ ʨʘʩʧʠʩʘʥʠʝʤ. ʇʨʠʣʦʞʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʩʨʝʜʝ Android 

Studio ʚʝʨʩʠʠ 3.3.1 ʜʣʷ ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʨʩʠʠ SDK API 24: Android 7.0 

(Nougat) [1]. ɹʣʘʛʦʜʘʨʷ ʦʙʨʘʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʧʨʠ-

ʣʦʞʝʥʠʝ ʙʫʜʝʪ ʩʦʚʤʝʩʪʠʤʦ ʩ ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ ʚʝʨʩʠʷʤʠ Android. 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʧʨʠʣʦʞʝʥʠʷ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʬʘʡʣʘʭ: 

MainActivity.java, MainActivity2.java, ScheduleDB.java, datacard.java, 

Monday.java, MyAdapter.java, Tuesday.java,Wednesday.java, Thursday.java, 

Friday.java, Saturday.java, ScheduleMonday.java, ScheduleTuesday.java, 
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ScheduleWednesday.java, ScheduleThursday.java, ScheduleFriday.java, 

ScheduleSaturday.java, FragmentOne.java, FragmentTwo.java, 

MyAdapterEdit.java, ScheduleClass.java. 

ʂʦʜ ʦʙʨʘʙʦʪʯʠʢʘ ʪʝʢʩʪʦʚʦʛʦ ʧʦʣʷ: 

try {  

 SubjectEditOne.addTextChangedListener(new TextWatcher() { 

 @Override 

 public void onTextChanged(CharSequence s, int start, int before, int 

count) { 

 // TODO Auto-generated method stub 

 MondayValueSubjectOne = SubjectEditOne.getText().toString(); 

 Monday.set(0, new DataMonday("1", "8:30-10:00", 

MondayValueSubjectOne, Monday.get(0).audienceEdit.toString(), Mon-

day.get(0).educator.toString(), Monday.get(0).typelesson.toString())); } 

@Override 

 public void beforeTextChanged(CharSequence s, int start, int count, 

 int after) { 

 // TODO Auto-generated method stub 

}  @Override 

public void afterTextChanged(Editable s) { 

 // TODO Auto-generated method stub 

 } }); }  

catch (NullPointerException e) {} 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʘʢʝʪʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʦʙʲʝʢʪʳ: EditText, TextView, GroupButton, 

RadioButton, Spinner, CardView. Navigation Drawer, ListView, 

ProgressDialog. 

ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟr ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.  

 

 

 

 

 

 

 

 

 
ʈʠʩ. 1.  ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ 

 

ʌʦʨʤʘ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩ. 1, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ SQLite. 
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                    ʈʠʩ. 2. ʀʥʪʝʨʬʝʡʩ  

                      ʧʨʠʣʦʞʝʥʠʷ                ʈʠʩ. 3. ʆʩʥʦʚʥʦʝ ʦʢʥʦ ʠ ʤʝʥʶ 

 

ʈʘʩʩʤʦʪʨʠʤ ʦʧʠʩʘʥʠʝ ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʘʟʳ ʜʘʥʥʳʭ. ʊʘʙʣʠʮʘ 

weeks: id_week ï ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ, week ï ʥʦʤʝʨ ʥʝʜʝʣʠ. ʊʘʙʣʠʮʘ days: 

id_day ï ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ, day ï ʜʝʥʴ ʥʝʜʝʣʠ. ʊʘʙʣʠʮʘ subjects: id_subjects 

ï ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ, subjects ï ʥʘʟʚʘʥʠʝ ʦʙʲʝʢʪʘ. ʊʘʙʣʠʮʘ audiences: 

id_audience ï ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ, audienceï ʥʘʟʚʘʥʠʝ audience. ʊʘʙʣʠʮʘ edu-

cators: id_educator ï ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ, educatorï ʥʘʟʚʘʥʠʝ audience. ʊʘʙ-

ʣʠʮʘ typelessons: id_typelesson ï ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ, typelessonï ʥʘʟʚʘʥʠʝ 

typelesson. ʊʘʙʣʠʮʘ schedule: id ï ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ; id_day, id_week, 

id_subjects, id_audience, id_educator, id_typelesson ï ʚʥʝʰʥʠʝ ʢʣʶʯʠ, ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʪʘʙʣʠʮʘʤʠ. 

ʇʨʠ ʚʳʙʦʨʝ ʥʝʜʝʣʠ, ʙʫʜʝʪ ʟʘʛʨʫʞʝʥʦ ʨʘʩʧʠʩʘʥʠʝ ʜʣʷ ʵʪʦʡ ʥʝʜʝʣʠ. 

ɺr ʙʦʨ ʥʝʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʠ ʥʘ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʂʥʦʧʢʘ çʈʝ-

ʜʘʢʪʦʨè ʦʪʢʨʳʚʘʝʪ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʨʘʩʧʠʩʘʥʠʷ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ 

ʟʥʘʯʦʢ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʤʝʥʶ (ʠʣʠ ʩʚʘʡʧ ʧʘʣʴʮʝʤ) ʦʪʢʨʦ-

ʝʪʩʷ ʥʘʚʠʛʘʮʠʦʥʥʦʝ ʤʝʥʶ (ʨʠʩ. 3). ʌʦʨʤʘ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩ. 3 ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʘ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʦʢʥʘʤ (ʬʦʨʤʘʤ) ʧʨʠʣʦʞʝʥʠʷ: 

¶ ʈʘʩʧʠʩʘʥʠʝ ʧʦ ʜʥʷʤ ï ʩʣʫʞʠʪ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠ ̫ʨʘʩʧʠʩʘʥʠʷ ʧʦ 

ʚʢʣʘʜʢʘʤ (ʜʥʷʤ).  

¶ ʇʨʝʜʤʝʪʳ, ʘʫʜʠʪʦʨʠʷ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ï ʚʳʙʦʨ ʜʘʥʥʳʭ ʧʫʥʢʪʦʚ ʥʘ-

ʚʠʛʘʮʠʦʥʥʦʛʦ ʤʝʥʶ ʦʪʢʨʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʟʚʘʥʠʷʤ ʬʦʨʤʳ 

ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. 

¶ ʈʝʜʘʢʪʦʨ ʨʘʩʧʠʩʘʥʠʷ ï ʩʣʫʞʠʪ ʜʣʷ ʦʪʢʨʳʪʠʷ ʨʝʜʘʢʪʦʨʘ ʨʘʩʧʠʩʘʥʠʷ. 

¶ ʉʧʨʘʚʢʘ ï ʩʣʫʞʠʪ ʜʣʷ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʟʨʘʙʦʪʯʠʢʝ ʧʨʠʣʦʞʝ-

ʥʠ̫. 

ʌʦʨʤʘ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩ. 4, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʜʘʥ-

ʥʳʤʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʣʦʢʘʣʴʥʦʡ ʙʘʟʝ SQLite. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ ʥʘʜʦ ʧʦʩʣʝ ʠʭ ʚʚʝʜʝʥʠʷ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 
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ʇʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʦʪʢʨʳʪʠʠ ʠ ʟʘʢʨʳʪʠʠ ʦʢʥʘ, ʜʘʥʥʳʝ ʙʫʜʫʪ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠʝ ʟʘʛʨʫʞʝʥʳ ʠ ʚʳʩʪʘʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʧʦʣʷʭ. 

ʂʥʦʧʢʘ çʕʢʩʧʦʨʪè ʦʪʢʨʳʚʘʝʪ ʦʢʥʦ, ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩ. 5, ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʚʳʛʨʫʟʢʠ ʨʘʩʧʠʩʘʥʠʷ ʥʘ ʩʝʨʚʝʨ MySQL. ʂʥʦʧʢʘ çʀʤʧʦʨʪè ʦʪʢʨʳʚʘʝʪ 

ʦʢʥʦ, ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩ. 6 (ʟʘʛʨʫʞʘʝʪ ʨʘʩʧʠʩʘʥʠʝ ʩ ʩʝʨʚʝʨʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʙʦʨʘ ʧʦʣʴʟʦʚʘʪʝʣʷ). 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 4. ʀʥʪʝʨʬʝʡʩ ʧʨʠʣʦʞʝʥʠʷ ʈʠʩ. 5. ʆʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʦʨʪʘ 

 

 

 

 

 

 

 

 

 

 

 

 

  
                      ʈʠʩ. 6. ʀʥʪʝʨʬʝʡʩ ʧʨʠʣʦʞʝʥʠʷ   ʈʠʩ. 7.ʆʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

 

ʅʘ ʨʠʩ. 7 ʦʪʦʙʨʘʞʝʥʦ ʦʢʥʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ ʙʘʟʫ 

ʜʘʥʥʳʭ SQLite. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʨʘʩʧʠʩʘʥʠʷ ʤʦʞʥʦ 

ʚʳʙʨʘʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʟ ʜʘʥʥʦʛʦ ʩʧʠʩʢʘ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 
1. ʍʘʨʜʠ ɹ. ʠ ʜʨ. Android. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. 3-ʝ ʠʟʜ.  ʉʇʙ.: 

ʇʠʪʝʨ, 2017.  688 ʩ.: ʠʣ.  (ʉʝʨʠʷ çɼʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚè).  
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ʋɼʂ 004.932  
 

ʆʎɽʅʂɸ ʂʆʅʊʈɸʉʊʅʆʉʊʀ ʏɽʈʅʆ ï ɹɽʃʓʍ 

ʀɿʆɹʈɸɾɽʅʀʁ ʅɸ ʆʉʅʆɺɽ ʋʉʃʆɺʅʆʁ 

ʀʅʊɽʈɺɸʃʔʅʆʁ ɼʀʉʇɽʈʉʀʀ ʗʈʂʆʉʊʀ 

 

ɼ.ɸ. ɼʫʜʠʥ, ɸ.ɹ. ʈʘʫʭʚʘʨʛʝʨ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɸ.ɹ. ʈʘʫʭʚʘʨʛʝʨ, ʢʘʥʜ. ʬʠʟ.ïʤʘʪ. ʥʘʫʢ, 

ʜʦʮʝʥʪ 

 
ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

 
ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʯʝʨʥʦ ï ʙʝʣʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʢʦʥʪʨʘʩʪʥʦʩʪʠ, ʧʦʩʣʝ ʛʠʩʪʦʛʨʘʤʤʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʥʝʧʨʝʨʳʚʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ. 

ʇʨʠʚʝʜʝʥʘ ʦʮʝʥʢʘ ʪʝʤʥʦʛʦ ʩʣʘʙʦʢʦʥʪʨʘʩʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩ 

ʧʦʤʦʱʴʶ ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, 

ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʠʥʪʝʨʚʘʣʴʥʘʷ ʦʮʝʥʢʘ ʢʦʥʪʨʘʩʪʥʦʩʪʠ, ʠʥʪʝʨʚʘʣʴʥʘʷ 

ʜʠʩʧʝʨʩʠʷ ʷʨʢʦʩʪʠ  

 
CONTRAST ESTIMATION OF GRAYSCALE IMAGES USING 

CONDITIONAL VARIANCE ON LUMA INTERVALS  

 

D.A. Dudin, A.B. Raukhvarger  

 

Scientific Supervisor ï A. B. Raukhvarger, Candidate of Physical           

and Mathematical Sciences, Associate Professor 

 
Yaroslavl State Technical University  

 
This paper examines a method, allowing to estimate the quality of grayscale 

images, regarding their contrast, after histogram transformations based on parametric 

continuous distributions. As an example, there is an estimation of underexposed image, 

being processed using normal and uniform distributions. 
Keywords: digital images, normal distribution, uniform distribution, contrast 

interval estimation, conditional variance on luma intervals. 

 

ɺ ʨʘʙʦʪʝ [1] ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʛʫʣʠʨʦʚʢʘ ʢʦʥʪʨʘʩʪʘ ʯʝʨʥʦ ï ʙʝ-

ʣʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʩ ʧʦʤʦʱʴʶ ʛʠʩʪʦʛʨʘʤʤʥʳʭ 
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ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦ ʠ ʜʚʫʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʠʙʢʦ ʠʟʤʝʥʷʪʴ ʢʦʥʪʨʘʩʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʢʘʢ 

ʛʘʤʤʘ ï ʢʦʨʨʝʢʮʠʷ [2] ʠ ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʘʣʛʦʨʠʪʤ [3]. ʆʜʥʘʢʦ, ʩʨʘʚʥʠʚʘʷ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝ ʚʘʨʠʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʨʘʥʥʦʛʦ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ, ʩʪʘʥʦʚʠʪʩʷ ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʣʫʯʰʝ, ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʥʪʨʘʩʪʥʦʩʪʠ. 

 

 
ʈʠʩ. 1. ʆʙʨʘʙʦʪʢʘ ʘ) ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ: ʙ) ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʚ) ʥʦʨʤʘʣʴʥʦʛʦ ʩ ʧʘʨʘʤʝʪʨʘʤʠ 50, 44m s= =  

ɺʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʤʝʨʳ ʢʘʯʝʩʪʚʘ ʠʟʦ-

ʙʨʘʞʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʧʦʣ-

ʥʠʪʴ ʦʮʝʥʢʫ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʫʩʣʦʚʥʳʭ ʠʥ-
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ʪʝʨʚʘʣʴʥʳʭ ʜʠʩʧʝʨʩʠʡ ʷʨʢʦʩʪʠ ʥʘ 16 ʠʥʪʝʨʚʘʣʘʭ ʧʦʣʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʷʨ-

ʢʦʩʪʠ ʯʝʨʥʦ ï ʙʝʣʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʇʫʩʪʴ { }0 1 15, , ,D D DL=  ʥʝʢʦʪʦʨʦʝ ʨʘʟʙʠʝʥʠʝ W 

( )( )1 2 160,iP D D D D> + + + =W. ʇʫʩʪʴ, ʜʘʣʝʝ, A  ʥʝʢʦʪʦʨʦʝ ʩʦʙʳʪʠʝ, 

( )iP A D  ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʜʘʥʥʦʛʦ ʩʦʙʳʪʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʙʳʪʠʷ 
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P A D

P D

Æ
=  .                                                                         (1) 

ʉ ʧʦʤʦʱʴʶ (1) ʧʦʣʫʯʠʤ ʫʩʣʦʚʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʥʝʢʦ-

ʪʦʨʦʡ ʚʝʣʠʯʠʥʳx, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʙʳʪʠʷ
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ʈʘʟʙʠʚ ʛʠʩʪʦʛʨʘʤʤʫ ʥʘ 16 ʠʥʪʝʨʚʘʣʦʚ, ʩ ʧʦʤʦʱʴʶ (2) ʧʦʣʫʯʠʤ ʫʩ-

ʣʦʚʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʥʘ ʠʥʪʝʨʚʘʣʝ[ ] [ ]1, , 0,15 :i ix x i+ Í   
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 ɼʣʷ ʠʥʪʝʨʚʘʣʴʥʦʡ ʦʮʝʥʢʠ ʥʘ ʢʘʞʜʦʤ ʠʟ 16 ʠʥʪʝʨʚʘʣʦʚ ʚʦʩʧʦʣʴʟʫ-

ʝʤʩʷ ʦʧʨʝʜʝʣʝʥʠʝʤ ʫʩʣʦʚʥʦʡ ʜʠʩʧʝʨʩʠʠ: 
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ɸʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ ʫʩʣʦʚʥʳʭ ʠʥʪʝʨʚʘʣʴʥʳʭ ʜʠʩʧʝʨʩʠʡ ʷʨʢʦʩʪʠ 

ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ʆʙʭʦʜ ʚʩʝʭ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʟʥʘʯʝʥʠʡ 

ʯʘʩʪʦʪ ʷʨʢʦʩʪʠ. 

2. ʈʘʩʯʝʪ ʫʩʣʦʚʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ (3)  ʥʘ ʢʘʞʜʦʤ 

ʠʟ 16 ʠʥʪʝʨʚʘʣʦʚ. 

3. ʈʘʩʯʝʪ ʫʩʣʦʚʥʦʡ ʜʠʩʧʝʨʩʠʠ (4)  ʥʘ ʢʘʞʜʦʤ ʠʟ 16 ʠʥʪʝʨʚʘʣʦʚ. 

4. ʇʦʩʪʨʦʝʥʠʝ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʠʩʪʦʛʨʘʤʤ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʘʩʪʥʦ-

ʩʪʠ. 
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ʈʠʩ. 2. ʋʩʣʦʚʥʳʝ ʠʥʪʝʨʚʘʣʴʥʳʝ ʜʠʩʧʝʨʩʠʠ ʷʨʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ,  

ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

 

ɺʠʜʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʧʘʨʘʤʝʪ-

ʨʘʤʠ 50, 44m s= =  ʜʘʣʦ ʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʠʩʪʦʛʨʘʤʤ-

ʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʦʩʥʦʚʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʤʦ-

ʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʯʝʨʥʦ ï ʙʝʣʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʩʣʝ ʝʛʦ ʦʙʨʘʙʦʪʢʠ ʩ ʧʦʤʦʱʴʶ ʥʝʧʨʝʨʳʚʥʳʭ ʧʘʨʘʤʝʪʨʠ-

ʯʝʩʢʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ. 
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ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʝʜʩʪʘʚʠʪʴ ʚʳʜʝʣʝʥʥʳʡ ʣʦʢʘʣʴʥʳʡ 

ʬʨʘʛʤʝʥʪ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʪʨʝʙʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʨʝʜʥʝʡ ʷʨʢʦʩʪʠ ʠ ʢʦʥʪʨʘ-

ʩʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʙʨʘʙʦʪʢʘ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘ-

ʞʝʥʠʡ, ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʘʣʛʦʨʠʪʤ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, ʩʨʝʜʥʝʢʚʘʜʨʘ-

ʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. 
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An algorithm is developed that allows to present the selected local image frag-

ment with the required parameters of average brightness and contrast. 

Keywords: digital images, digital image processing, television algorithm, 

mathematical expectation, standard deviation. 

 

  

ʆʯʝʥʴ ʯʘʩʪʦ ʧʨʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʠ, ʮʠʬʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʣʫ-

ʯʘʝʪʩʷ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʠʤ ʠʣʠ ʩ ʢʘʢʠʤʠ-ʥʠʙʫʜʴ ʜʝʬʝʢʪʦʤ. ɺ ʨʝʟʫʣʴʪʘ-

ʪʝ ʦʮʠʬʨʦʚʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʣʫʯʘʝʪʩʷ ʠʩʢʘʞʝʥʥʳʤ ʠ ʥʝ ʧʝʨʝʜʘʝʪ ʚʩʝ 

ʜʝʪʘʣʠ, ʢʦʪʦʨʳʝ ʭʦʪʝʣʠ ʟʘʧʝʯʘʪʣʝʪʴ. 
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ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʪʘʢʠʝ ʢʘʢ: ʬʠʣʴʪʨʘʮʠʷ, ʧʦʜʘʚʣʝʥʠʝ ʠʣʠ ʫʚʝʣʠ-

ʯʝʥʠʝ ʰʫʤʦʚ, ʨʘʟʤʳʪʠʝ, ʧʦʚʳʰʝʥʠʝ ʷʨʢʦʩʪʠ, ʢʦʥʪʨʘʩʪʘ ʠ ʜʨ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠʟʦʙʨʘʞʝʥʠʷ ʷʚʣʷʶʪʩʷ: ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʷʨʢʦʩʪʠ ʠ ʜʠʩʧʝʨʩʠʷ ï

ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʷʨʢʦʩʪʠ ʠʣʠ ʢʦʥ-

ʪʨʘʩʪʘ. ʗʨʢʦʩʪʴ ʠ ʢʦʥʪʨʘʩʪ ʷʚʣʷʶʪʩʷ ʩʫʙʲʝʢʪʠʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʚʦʩʧʨʠʥʠʤʘʝʤʳʝ ʯʝʣʦʚʝʢʦʤ.  

ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʠʟʤʝʥʝʥʠʷ ʢʦʥ-

ʪʨʘʩʪʘ ʟʘʯʘʩʪʫʶ ʧʨʦʚʦʜʠʪʩʷ ʚ ʦʪʪʝʥʢʘʭ ʩʝʨʦʛʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʣʷ 

ʮʚʝʪʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʨʘʟʣʠʯ-

ʥʳʭ ʠʩʢʘʞʝʥʠʡ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʘʨʪʝʬʘʢʪʦʚè [1]. 

ɺ ʤʦʜʝʣʠ RGB ʯʝʨʥʦ-ʙʝʣʦʤʫ (ʚ ʦʪʪʝʥʢʘʭ ʩʝʨʦʛʦ) ʠʟʦʙʨʘʞʝʥʠʷ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʥʘʙʦʨ ʧʠʢʩʝʣʝʡ ʩ ʨʘʚʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʮʚʝʪʘ r, g ʠ b ʠʟ ʥʘʙʦʨʘ 0, 1, é 255, ʯʝʤ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʙʣʶʜʘʝʤʘʷ ʷʨ-

ʢʦʩʪʴ. ʗʨʢʦʩʪʴ ʞʝ ʦʪʜʝʣʴʥʳʭ ʧʠʢʩʝʣʝʡ ʜʣʷ ʮʚʝʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 1 [2]. 

ὣ  πȟςωψωÒ + πȟυψχÇ + πȟρρτÂ.                                           (1) 
ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʧʨʦʩʪʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘ-

ʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʘʣʛʦʨʠʪʤ. ʆʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

: Ñz 9 +ᶻ9 9                                                                                  (2) 

ʛʜʝ, ὤ ï ʎʚʝʪ ʧʠʢʩʝʣʷ 

 ὣ ï ʥʘʙʣʶʜʘʝʤʘʷ ʷʨʢʦʩʪʴ ʧʠʢʩʝʣʷ ʠʟʦʙʨʘʞʝʥʠʷ; 

 kï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʪʨʘʩʪʘ; 

 ὣï ʩʨʝʜʥʷʷ ʥʘʙʣʶʜʘʝʤʘʷ ʷʨʢʦʩʪʴ ʚʩʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ή ï ʢʦʵʬʬʠʮʠʝʥʪ ʷʨʢʦʩʪʠ. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʷʨʢʦʩʪʠ ʠ ʢʦʥʪʨʘʩʪʘ ʥʝʦʙʭʦʜʠʤʳ: 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʷʨʢʦʩʪʠ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ. ɼʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 3 ʠ 4. 

ὓ ὤ                                                                                (3) 
ʛʜʝ, ὓ  ï ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʷ 

„ ὤ ὤ                                                                     (4) 

ʛʜʝ, „ ï ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʠʢʩʝʣʷ 

ʇʨʝʦʙʨʘʟʦʚʳʚʘʷ ʵʪʠ ʬʦʨʤʫʣʳ ʤʳ ʧʦʣʫʯʘʝʤ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʵʬ-

ʬʠʮʠʝʥʪʳ ʷʨʢʦʩʪʠ ʠ ʢʦʥʪʨʘʩʪʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʬʦʨʤʫʣʘʤʠ 5 ʠ 6. 

ή                                                                               (5) 

ὑ ρ ᶻ                                                                   (6) 
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ʛʜʝ  „ ï ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʅʝʜʦʩʪʘʪʦʢ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʝʩʣʠ ʠʟʦʙʨʘ-

ʞʝʥʠʝ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʷʨʢʦʩʪʠ, ʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʨʝʜʥʝʡ ʷʨʢʦ-

ʩʪʠ ʠ ʢʦʥʪʨʘʩʪʘ, ʠʟʦʙʨʘʞʝʥʠʝ ʠʟʤʝʥʠʪʴʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠʣʠ ʠʩʢʘʟʠʪ ʙʦ-

ʣʝʝ ʪʝʤʥʳʝ ʠʣʠ ʩʚʝʪʣʳʝ ʤʝʩʪʘ ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝʢʦʪʦʨʳʝ ʦʙʲ-

ʝʢʪʳ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʤʦʛʫʪ ʠʩʯʝʟʥʫʪʴ. 

ɼʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʚʳʜʝʣʝʥʠʷ ʥʝʙʦʣʴ-

ʰʦʛʦ ʬʨʘʛʤʝʥʪʘ ʠʟʦʙʨʘʞʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʫʩʠʣʠʪʴ ʨʘʟʣʠʯʠʤʦʩʪʴ ʜʝʪʘ-

ʣʝʡ ʥʘ ʮʠʬʨʦʚʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʦʛʦ ʬʨʘʛ-

ʤʝʥʪʘ. 

ʅʘ ʨʠʩ. 1 ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʥʘ ʨʠʩ. 2 - ʠʟʤʝ-

ʥʝʥʠʝ ʷʨʢʦʩʪʠ ʠ ʢʦʥʪʨʘʩʪʘ ʚʩʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʥʘ ʨʠʩ. 3 - ʚʳʜʝʣʝʥʥʳʡ 

ʬʨʘʛʤʝʥʪ ʠʟʤʝʥʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

 
ʈʠʩ. 1. ʀʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

 
ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʷʨʢʦʩʪʠ ʠ ʢʦʥʪʨʘʩʪʘ ʚʩʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 
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ʈʠʩ. 3. ʌʨʘʛʤʝʥʪ ʠʟʤʝʥʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

 

ɸʥʘʣʠʟʠʨʫʷ ʨʠʩʫʥʢʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʷʨʢʦʩʪʠ ʠ ʢʦʥʪʨʘʩʪʘ, ʚʳʜʝʣʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘ-

ʞʝʥʠʷ ʠ ʙʦʣʝʝ ʯʝʪʯʝ ʚʳʜʝʣʷʝʪ ʤʝʥʝʝ ʟʘʤʝʪʥʳʝ ʜʝʪʘʣʠ ʠʟʦʙʨʘʞʝʥʠʷ.  
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ʯʝʨʥʦ-ʙʝʣʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʫʪʝʤ ʧʨʠʚʝʜʝʥʠʷ ʛʠʩʪʦʛʨʘʤʤʳ ʷʨʢʦʩʪʠ ʵʪʦʛʦ ʠʟʦ-

ʙʨʘʞʝʥʠʷ ʢ ʧʘʨʘʙʦʣʠʯʝʩʢʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ. 
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ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʢʦʥʪʨʘʩʪʘ ʯʝʨʥʦ-ʙʝʣʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʛʠʩʪʦʛʨʘʤʤʥʳʝ ʤʝʪʦʜʳ, ʚ ʢʦʪʦʨʳʭ ʛʠʩʪʦʛʨʘʤʤʘ ʷʨʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ 

ʧʨʠʚʦʜʠʪʩʷ ʢ ʚʳʙʨʘʥʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ. 

ɻʠʩʪʦʛʨʘʤʤʘ ʷʨʢʦʩʪʠ ʦʪʦʙʨʘʞʘʝʪ ʜʠʩʢʨʝʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩ-

ʪʦʪ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʌʦʨʤʫʣʘ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʷ 
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‫   ,                                                   (1) 

 

ʛʜʝ i- ʥʘʙʣʶʜʘʝʤʘʷ ʷʨʢʦʩʪʴ ʧʠʢʩʝʣʷ, ʧʨʠʥʠʤʘʶʱʘʷ ʟʥʘʯʝʥʠʷ ʦʪ 0 

ʜʦ 255, ὲ- ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʷʨʢʦʩʪʴʶ, nï ʩʫʤʤʘʨʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ ʚ ʠʟʦʙʨʘʞʝʥʠʠ [1]. 

ʀʟʤʝʥʝʥʠʝ ʢʦʥʪʨʘʩʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʩʚʦʜʠʪʩʷ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʠʩ-

ʭʦʜʥʦʡ ʛʠʩʪʦʛʨʘʤʤʳ ʢ ʟʘʜʘʥʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ, ʧʫʪʝʤ ʟʘʤʝʥʳ ʟʥʘʯʝ-

ʥʠʷ ʷʨʢʦʩʪʠ ʢʘʞʜʦʛʦ i-ʧʠʢʩʝʣʷ ʥʘ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʦ ʩʦ-

ʭʨʘʥʷʪʴʩʷ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʷʨʢʦʩʪʠ ʣʶʙʦʡ ʧʘʨʳ ʧʠʢʩʝʣʝʡ. 

ʇʘʨʘʙʦʣʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʣʝʜʫʶʱʝʡ ʬʫʥʢʮʠ-

ʝʡ [2] 

 Ὂὼ ,                                               (2) 

 

ʛʜʝ l ï ʨʘʟʥʦʩʪʴ ʢʦʥʝʯʥʦʛʦ ʠ ʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʡ ʜʠʘʧʘʟʦʥʘ ʷʨʢʦ-

ʩʪʠ, xï ʮʝʣʳʝ ʟʥʘʯʝʥʠʷ ʦʪ 0 ʜʦ 255, b ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʩʨʝʜʥʝʢʚʘʜ-

ʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ů), ʠʟʤʝʥʷʷ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ, ʤʦʞʥʦ ʨʝʛʫʣʠʨʦ-

ʚʘʪʴ ʢʦʥʪʨʘʩʪʥʦʩʪʴ 

 

 ὦ  ,                                                   (3) 

 

ʀʥʪʝʛʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʩʣʝ-

ʜʫʶʱʠʡ ʚʠʜ 

 

 Ὂὼ  В (4)                                             ,‫ 

 

В ‫  ὼ ὦὼ,                         (5) 

 

ʊʘʢ ʞʝ ʢ ʛʠʩʪʦʛʨʘʤʤʥʳʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʘʚʥʦʤʝʨʥʦʝ ʠ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ. ʂʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʚ-

ʣʷʝʪʩʷ ʢʦʥʩʪʘʥʪʦʡ ʠ ʨʘʚʥʦ ʢʚʘʜʨʘʪʥʦʤʫ ʢʦʨʥʶ ʠʟ 12, ʘ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪ-

ʢʣʦʥʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʷʝʪ ʛʠʩʪʦʛʨʘʤʤʫ ʥʝ ʥʘ ʚʩʝʤ 

ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʦʥʪʨʘʩʪ-

ʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ [3]. 

ʂʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘ-

ʚʘʝʤʦ ʠ ʧʨʠʤʝʥʠʤʦ ʢʦ ʚʩʝʤʫ ʜʠʘʧʘʟʦʥʫ ʟʥʘʯʝʥʠʡ ʛʠʩʪʦʛʨʘʤʤʳ, ʯʪʦ ʜʘʝʪ 

ʥʘʤ ʥʘʠʙʦʣʴʰʫʶ ʢʦʥʪʨʘʩʪʥʦʩʪ ɹʠʟʦʙʨʘʞʝʥʠʷ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʬʦʨʤʫʣʳ 

ʠ ʠʩʩʣʝʜʦʚʘʥ ʘʣʛʦʨʠʪʤ ʠʟʤʝʥʝʥʠʷ ʢʦʥʪʨʘʩʪʘ ʯʝʨʥʦ-ʙʝʣʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʧʨʠʚʝʜʝʥʠʝʤ ʝʛʦ ʛʠʩʪʦʛʨʘʤʤʳ ʢ ʧʘʨʘʙʦʣʠʯʝʩʢʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ. 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʧʨʦʮʝʩʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ AnyLogic ï ʨʘʟ-

ʨʘʙʦʪʢʘ ʢʦʤʧʘʥʠʠ çʕʢʩ ɼʞʝʡ ʊʝʢʥʦʣʦʜʞʠʩè (XJ Technologies), ʛ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ.  

ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʟʘʚʠʩʠʪ ʦʪ: 

Å ʢʦʣʠʯʝʩʪʚʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʷʤʠ 

Å ʩʪʦʠʤʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ 

Å ʫʤʝʥʠʷ ʫʧʨʘʚʣʷʪʴ ʘʚʪʦʤʦʙʠʣʝʤ  

Å ʥʘʣʠʯʠʷ ʦʪʟʳʚʦʚ ʦ ʨʘʙʦʪʝ ʜʘʥʥʦʡ ʤʘʨʢʠ 
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Å ʥʘʣʠʯʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʦʜʝʣʠ ʘʚʪʦʤʦʙʠʣʷ, ʢʦʪʦʨʫʶ ʩʦʙʠʨʘʶʪʩʷ 

ʧʨʠʦʙʨʝʪʘʪʴ 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʜʝʣʴ ʌʨʘʥʢʘ ɹʘʩʩʘ [1] ʢʦʪʦʨʘʷ 

ʦʧʠʩʳʚʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʠ ʥʦʚʳʭ ʧʨʦʜʫʢ-

ʪʦʚ. ʄʦʜʝʣʴ ʌʨʘʥʢʘ ɹʘʩʩʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʤʦʜʝʣʝʡ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʧʨʦʮʝʩʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʨʳʥʢʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʇʨʦʮʝʩʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩʪʨʦʠʣʩʷ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, 

ʯʪʦ ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ʩʦ ʚʨʝʤʝʥʝʤ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚʘʝʪ ʠ ʬʠ-

ʟʠʯʝʩʢʠ ʠʟʥʘʰʠʚʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʧʦʪʨʝʙʠʪʝʣʴ ʧʦʢʫʧʘʝʪ ʥʦʚʳʡ ʘʚʪʦʤʦʙʠʣʴ 

ʥʘ ʝʛʦ ʟʘʤʝʥʫ. 

ʈʝʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠ ʚ AnyLogic ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1. 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 1. ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ 

 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʥʘʢʦʧʠʪʝʣʷʤʠ (ʧʨʷʤʦ-

ʫʛʦʣʴʥʠʢʠ), ʧʦʪʦʢʘʤʠ (ʚʝʥʪʠʣʠ) ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ 

(ʢʨʫʞʦʯʢʠ). ɿʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʥʳ ʩʪʨʝʣʢʘʤʠ. ʉʪʨʝʣʢʠ ʦʪ ʧʦʪʦʢʘ ʢ ʥʘʢʦ-

ʧʠʪʝʣʶ ʦʟʥʘʯʘʶʪ ʚʭʦʜʷʱʠʡ ʧʦʪʦʢ ʥʘʢʦʧʠʪʝʣʷ, ʘ ʚ ʦʙʨʘʪʥʫʶ ʩʪʦʨʦʥʫ ï 

ʥʠʩʭʦʜʷʱʠʡ ʧʦʪʦʢ. ʊʦʥʢʠʝ ʩʪʨʝʣʢʠ ʤʝʞʜʫ ʥʘʢʦʧʠʪʝʣʷʤʠ ʠ ʧʝʨʝʤʝʥʥʳ-

ʤʠ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʦʟʥʘʯʘʶʪ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʥʠʤʠ. 
ʇʦʣʴʟʦʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʘʚʪʦʤʦʙʠʣʴ ʜʘʥʥʦʡ ʤʘʨʢʠ, ʦʙʦʟʥʘʯʘ-

ʪʁʩʷ ʧʝʨʝʤʝʥʥʦʡ Adopters ʠʣʠ A. ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʧʦʢʫʧʘʪʝʣʠ ʥʦʚʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ (PotentialAdopters, PA) ʧʨʠʦʙʨʝʪʘʶʪ ʥʦʚʳʡ ʘʚʪʦʤʦʙʠʣʴ 

(AdoptionRate , AR - ʧʦʪʦʢ ʧʨʠʦʙʨʝʪʝʥʠʷ). ʇʨʠ ʵʪʦʤ ʯʘʩʪʴ ʧʦʢʫʧʦʢ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʝʢʣʘʤʳ (AdoptionFromAd, AFAd), ʘ ʯʘʩʪʴ ï 

ʧʦʜ ʚʣʠʷʥʠʝʤ çʩʘʨʘʬʘʥʥʦʛʦ ʨʘʜʠʦè (AdoptionFromWOM, AFW). ʇʦʚʪʦʨ-

ʥʳʝ ʧʦʢʫʧʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʝʨʝʤʝʥʥʦʡ DiscardRate ʠʣʠ DR , ʢʦʪʦʨʳʝ 

ʤʦʜʝʣʠʨʫʝʪ ʧʦʪʦʢ ʧʦʚʪʦʨʥʳʭ ʧʦʢʫʧʦʢ. ɼʣʷ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʠʩʧʨʘʚʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʨʝʤʝʥʥʘʷ ProductLifeTime ʠʣʠ 

PLT. ɺ ʤʦʜʝʣʠ ʫʯʠʪʳʚʘʶʪʩʷ: ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʣʘʜʝʣʴʮʝʚ ʘʚ-

ʪʦʤʦʙʠʣʷ (TotalComputers ʠʣʠ TC), ʯʠʩʣʦ ʢʦʥʪʘʢʪʦʚ ʩ ʚʣʘʜʝʣʴʮʘʤʠ ʘʚʪʦ-
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ʤʦʙʠʣʝʡ ʜʘʥʥʦʡ ʤʘʨʢʠ (ContactRate ʠʣʠ CR), ʩʪʝʧʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʝʢʣʘʤʳ (AdEffectivenes ʠʣʠ AE), ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʙʝʞʜʝʥʠʷ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʭ ʚʣʘʜʝʣʴʮʝʚ ʘʚʪʦʤʦʙʠʣʝʡ (AdoptionFraction ʠʣʠ AF). ʂʨʦʤʝ ʵʪʦʛʦ, 

ʫʯʠʪʳʚʘʶʪʩʷ: ʩʪʝʧʝʥʴ ʦʩʚʦʝʥʠʷ ʚʣʘʜʝʣʴʮʝʤ ʘʚʪʦʤʦʙʠʣʠ ʜʘʥʥʦʡ ʤʘʨʢʠ 

(ko1 = 0 - 1), ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ, ʧʨʠʭʦʜʷʱʝʝʩʷ ʥʘ ʦʜʥʦʛʦ 

ʚʣʘʜʝʣʴʮʘ (ko3) ʠ ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ (Avs). 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʤʦʜʝʣʠ: 

d(PA)/dt = -AR + DR 

d(A)/dt = AR ï DR 

AR = (ko1*ko2)(AFW+AFAD) 

AFW = A*CR*AF*(PA/TC)*ko3 

AFA = PA*AE 

DR=fz(AR,PFT). 

ɻʜʝ: 

ko2 = (1-(Avs/(1,5*Avs+0,5*Avs)) 

 

 ʅʘ ʙʘʟʝ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ. ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʚʦ ʚʨʝʤʝ-

ʥʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.  
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The article discusses the basic provisions of site ergonomics, criteria for post-

ing information, the problems of web pages and aspects of site updates. 

Keywords: foundations of organization of sites, methods of interface building, 

criteria of a çhappy userè. 

 

ʂʘʞʜʳʡ ʜʝʥʴ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʩʦʟʜʘʸʪʩʷ ʩʚʳʰʝ 1 ʤʠʣʣʠʦʥʘ ʩʘʡʪʦʚ ʠ 

ʦʪʢʨʳʚʘʝʪʩʷ ʝʱʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ. ɺʝʙ-ʩʪʨʘʥʠʮʳ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤ-

ʣʝʤʦʡ ʯʘʩʪʴʶ ʪʘʢʠʭ ʣʶʙʳʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ: ʤʝʜʠʮʠʥʘ, ʥʘʫ-

ʢʘ, ʦʙʨʘʟʦʚʘʥʠʝ, ʙʠʟʥʝʩ. ʄʦʞʥʦ ʜʦʣʛʦ ʨʘʩʩʫʞʜʘʪʴ ʦ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʘʡʪʘ, 

ʦʜʥʘʢʦ ʢʦʤʬʦʨʪ ʧʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʩʪʘʸʪʩʷ ʛʣʘʚʥʦʡ ʠ ʥʝʠʟʤʝʥʥʦʡ 

ʯʘʩʪʴʶ[1].  

ʉʫʱʝʩʪʚʫʶʪ ʚʩʝʛʦ 2 ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʵʨʛʦʥʦʤʠʯ-

ʥʦʛʦ ʩʘʡʪʘ. ʀʤʝʥʥʦ ʵʪʠ ʧʫʥʢʪʳ ʤʦʛʫʪ ʧʦʤʦʯʴ ʧʨʦʜʚʠʥʫʪʴ ʩʘʡʪ ʠ ʫʚʝʣʠ-

ʯʠʪʴ ʧʦʩʝʱʘʝʤʦʩʪʴ ʚʦ ʤʥʦʛʦ ʨʘʟ: 

1) ʅʫʞʥʦ ʧʦʥʠʤʘʪʴ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ (ʢʣʠʝʥʪ) ʥʘʭʦʜʠʪ ʩʪʨʘʥʠʮʫ ʚ 

ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʠ ʢʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚʘʞʥʘ ʛʦʩʪʶ (ʯʝʤ ʠʥʪʝʨʝʩʫʝʪʩʷ ʘʫ-

ʜʠʪʦʨʠʷ ʩʘʡʪʘ). 

2) ɺʣʘʜʝʣʴʮʫ ʩʘʡʪʘ ʥʫʞʥʦ ʦʩʦʟʥʘʪʴ, ʯʪʦ ʭʦʪʷʪ ʛʦʩʪʠ ʝʛʦ ʩʪʨʘʥʠʮʳ 
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ʠ ʧʦʥʷʪʴ, ʢʘʢ ʚʳʥʫʜʠʪʴ ʩʦʚʝʨʰʠʪʴ ʥʫʞʥʳʝ ʝʤʫ ʦʧʝʨʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʧʦ-

ʢʫʧʢʠ).  

ʉʪʨʫʢʪʫʨʘ ʩʘʡʪʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʯʘʩʪʴʶ ʢʦʥʮʝʧʮʠʠ ʵʨʛʦʥʦʤʠʢʠ 

ʚʝʙ-ʩʪʨʘʥʠʮ. ʅʘ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʪʨʘʥʠʮʘʭ ʜʘʥʥʳʝ ʩʣʝʜʫʝʪ ʨʘʟʤʝʱʘʪʴ 

ʚʚʝʨʭʫ (ʩʣʝʚʘ) ʩʪʨʘʥʠʮʳ. ʈʘʟʤʝʱʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ ʩʘʤʘʷ 

ʛʣʘʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʥʘ ʬʦʥʝ ʩ ʦʩʪʘʣʴʥʦʡ. ʇʨʠ ʩʦʙʣʶʜʝ-

ʥʠʠ ʪʘʢʠʭ ʧʨʦʩʪʳʭ ʧʨʘʚʠʣ ʧʦʩʝʪʠʪʝʣʴ ʩʘʡʪʘ ʦʯʝʥʴ ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʥʘʡʜʸʪ 

ʥʫʞʥʫʶ ʝʤʫ ʠʥʬʦʨʤʘʮʠʶ [2]. 

ʉʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʢʨʠʪʝʨʠʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʠ: 

- ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʘ ñ̫ ʨʢʦʩʪʠò, ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʨʝʜʫʩʤʘʪʨʠʚʘ-

ʝʪ ʚʳʜʝʣʝʥʠʝ ʛʣʘʚʥʦʛʦ ʪʝʢʩʪʘ ʙʦʣʴʰʠʤ ʰʨʠʬʪʦʤ, ʷʨʢʠʤʠ ʮʚʝʪʘʤʠ, ʯʪʦ 

ʧʦʤʦʞʝʪ ʟʘʚʣʝʯʴ ʧʦʩʝʪʠʪʝʣʷ ʩʘʡʪʘ. 

- ɼʣʷ ʙʦʣʴʰʝʛʦ ʠʥʪʝʨʝʩʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʪʝʢ-

ʩʪʝ, ʧʦʪʦʤʫ ʯʪʦ ʯʝʣʦʚʝʢ ʣʫʯʰʝ ʚʦʩʧʨʠʥʠʤʘʝʪ ʢʘʨʪʠʥʢʠ, ʥʝʞʝʣʠ ʪʝʢʩʪ. 

- ʂʦʤʧʦʟʠʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘ. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳ-

ʨʘʚʥʠʚʘʥʠʝʤ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʦʩʷʤ. 

- ʉʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʧʫʩʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʥʘʛʨʦʤʦʞʜʝʥʠʷ ʧʣʘʩʪʦʚ ʠʥʬʦʨʤʘʮʠʠ. 

- ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʫʣʴʥʦʡ ʩʝʪʢʠ ʪʘʢʞʝ ʧʦʩʣʫʞʠʪ ʧʣʶʩʦʤ. 

ʉʘʡʪ ʜʦʣʞʝʥ ʧʦʤʦʛʘʪʴ ʧʦʩʝʪʠʪʝʣʶ ʩʨʘʟʫ ʞʝ ʧʦʥʷʪʴ ʝʛʦ ʪʝʤʘʪʠʢʫ ʠ 

ʯʪʦ ʥʘ ʥʸʤ ʤʦʞʥʦ ʥʘʡʪʠ. ɹʫʢʚʘʣʴʥʦ ʟʘ 5 ʩʝʢʫʥʜ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʨʝʰʠʪʴ 

ʥʨʘʚʠʪʩʷ ʠʣʠ ʥʝ ʥʨʘʚʠʪʩʷ ʝʤʫ ʚʝʙ-ʩʪʨʘʥʠʮʘ [3]. 

ʇʨʠ ʦʙʥʦʚʣʝʥʠʠ ʩʘʡʪʘ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʩʪʝʧʝʥʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʦ ʩʣʝʜʫʶʱʠʤ ʘʩʧʝʢʪʘʤ: 

-ʕʬʬʝʢʪʠʚʥʦʩʪʴ (ʚʳʧʦʣʥʝʥʥʳʝ ʮʝʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷ); 

-ʕʢʦʥʦʤʠʯʥʦʩʪʴ (ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʸʥ-

ʥʳʭ ʟʘʜʘʯ); 

-ɿʘʱʠʱʸʥʥʦʩʪʴ (ʚʣʠʷʥʠʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ); 

-ʋʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ (ʩʪʝʧʝʥʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʤʦʮʠʡ, ʚʳʟʚʘʥʥʳʭ 

ʧʦʩʣʝ ʧʦʩʝʱʝʥʠʷ ʠʣʠ ʧʦʣʴʟʦʚʘʥʠʷ ʩʘʡʪʦʤ). 

ʅʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʩʘʤʳʝ ʛʣʘʚʥʳʝ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ: 

-ʄʦʤʝʥʪʘʣʴʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʩʪʨʘʥʠʮʳ (ʣʝʛʢʦ ʧʨʦʚʝʨʷʝʪʩʷ ʚ ʠʥʪʝʨ-

ʥʝʪ - ʩʝʨʚʠʩʘʭ); 

-ʍʦʨʦʰʘʷ ʧʨʦʜʫʤʘʥʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʩʘʡʪʘ (ʪʝʢʩʪʘ, ʠʟʦʙʨʘʞʝʥʠʷ, 

ʪʘʙʣʠʮʳ ʠ ʪ.ʜ.); 

-ɸʥʘʣʠʟ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʘʫʜʠʪʦʨʠʠ; 

-ʆʪʩʫʪʩʪʚʠʝ ʣʶʙʳʭ ʦʰʠʙʦʢ. 

ʂʨʠʪʝʨʠʠ ʩʘʡʪʘ çʜʦʚʦʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷè: 

-2 ʩʝʢʫʥʜʳ ï ʭʦʨʦʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʞʠʜʘʥʠʷ ʟʘʛʨʫʟʢʠ ʩʘʡʪʘ; 

-ɻʣʘʚʥʘʷ ʠʜʝʷ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʢʨʳʪʘ ʚ ʥʘʯʘʣʝ; 



84 

 

-ʅʘʣʠʯʠʝ ʥʘʚʠʛʘʮʠʠ ʧʦ ʩʪʨʘʥʠʮʘʤ ʩʘʡʪʘʤ; 

-ʆʜʠʥ ʜʠʟʘʡʥ ʚʩʝʭ ʩʪʨʘʥʠʮ ʩʘʡʪʘ; 

-ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʵʨʛʦʥʦʤʠʯʥʦʛʦ ʩʘʡʪʘ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʩʧʝʮʠʬʠʯʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪʨʝʙʫʝʪ ʦʩʦʙʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʘʟ-

ʥʳʭ ʤʦʤʝʥʪʘʭ ʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺʳʰʝ ʙʳʣʠ ʫʢʘʟʘʥʳ ʪʦʣʴʢʦ ʦʙʱʠʝ 

ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʧʨʠ ʦʙʱʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ʆʜʥʘʢʦ 

ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʟʥʘʥʠʝ ʪʘʢʠʭ ʦʙʳʯʥʳʭ ʚʝʱʝʡ ʦʯʝʥʴ ʩʠʣʴʥʦ ʚʣʠʷʝʪ 

ʥʘ ʧʦʩʝʱʝʥʠʝ ʩʘʡʪʘ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʛʦʩʪʝʡ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʧʘʨʩʠʥʛ, ʦʪ ʘʥʛʣ. pars-

ing) ʢʨʘʡʥʝ ʚʦʩʪʨʝʙʦʚʘʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʨʘʟ-

ʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ, ʵʣʝʢʪʨʦʥʥʳʝ ʢʥʠʛʠ, 

ʧʝʯʘʪʥʳʝ ʠʟʜʘʥʠʷ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʘʥʘʣʠʟʘʪʦʨʳ (ʧʘʨʩʝʨʳ, ʦʪ ʘʥʛʣ. parsers). ɺ ʦʩʥʦʚʥʦʤ ʪʨʝ-

ʙʫʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʣʠʥʝʡʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʣʝʢʩʝʤ (ʪʦʢʝʥʦʚ, ʦʪ 

ʘʥʛʣ. tokens), ʠʤʝʶʱʝʡ ʟʘʜʘʥʥʫʶ ʛʨʘʤʤʘʪʠʢʫ, ʚ ʦʜʥʫ ʠʟ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ, ʩʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʜʝʨʝʚʦ.[1]  
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ʇʦʯʪʠ ʚʩʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠ ̫ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʝʜʦʩʪʘʚ-

ʣʷʶʪ ʬʫʥʢʮʠʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʶʪʩʷ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʘʥʘʣʠʟʘ-

ʪʦʨʳ ʠ ʩʘʤʳʤʠ ʷʨʢʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʙʦʣʴʰʠʤ ʥʘʙʦ-

ʨʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʪʦʜʦʚ, ʷʚʣʷʶʪʩʷ ʉ#, PHP ʠ Java.  

ʀʩʩʣʝʜʫʷ ʤʥʦʞʝʩʪʚʦ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʘʨʩʝʨʘ ʪʨʝʙʫʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʥʝ-

ʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ ʘ ʪʘʢʞʝ ʫʯʝʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʥ-

ʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ, ʛʜʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʭʘʦʪʠʯʥʦʤ ʧʦʨʷʜ-

ʢʝ. 

ʉʦʩʪʘʚʣʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʚʳʨʘʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʧʘʨʩʠʥʛʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʩʦʚʨʝʤʝʥʥʳʤʠ ʷʟr-

ʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʠʩʢʦʤʳʝ 

ʜʘʥʥʳʝ ʤʦʞʥʦ ʟʘʜʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (ʧʦʜʩʪʨʦʢʫ), 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʙʦʨʘ ʤʝʪʘʩʠʤʚʦʣʦʚ, ʢʦʪʦʨʳʝ ʠ ʩʪʘʥʦʚʷʪʩʷ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʠʩʢʘ.[2] ʇʨʦʙʣʝʤʦʡ ʨʘʙʦʪʳ ʩ ʨʝʛʫʣʷʨʥʳʤʠ ʚʳʨʘʞʝʥʠʷʤʠ 

ʤʦʞʝʪ ʩʪʘʪʴ ʠʭ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ, ʚ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʤʘʣʘʷ ʚʳʙʦʨʢʘ 

ʜʘʥʥʳʭ. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ, ʩʦʜʝʨʞʘʱʠʝ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʛʫʣʷʨʥʳʤʠ ʚʳʨʘʞʝʥʠʷʤʠ, ʜʣʷ ʵʪʦʛʦ 

ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʦʙʩʪʚʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʣʠʙʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʞʝ 

ʠʤʝʶʱʠʭʩʷ, ʯʪʦ ʪʦʞʝ ʥʝ ʚʩʝʛʜʘ ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʤʝʶʱʠʭʩʷ ʟʘʜʘʯ. 

ɽʱʝ ʦʜʥʠʤ ʧʦʜʭʦʜʦʤ ʨʘʟʨʘʙʦʪʢʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʧʘʨʩʝʨʦʚ ʩʣʫʞʘʪ 

ʩʪʦʨʦʥʥʠʝ ʙʠʙʣʠʦʪʝʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʝʙʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ. ɹʠʙʣʠʦʪʝʢʠ ʩʦʟʜʘʥʳ ʜʣʷ ʚʳʛʨʫʟʢʠ ʙʦʣʴ-

ʰʠʭ ʦʙʲʝʢʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʭ ʚ ʰʠʨʦʢʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʤ ʬʦʨʤʘʪʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʜʝʨʝʚʘ ʠ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʪʠʪʴʩʷ 

ʢ ʦʜʥʦʡ ʣʠʙʦ ʩʨʘʟʫ ʞʝ ʢ ʥʝʩʢʦʣʴʢʠʤ ʥʦʜʘʤ (ʚʝʪʢʘ ʜʝʨʝʚʘ). ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʝʨʝʚʦ ʮʝʣʠʢʦʤ, ʜʦʩʪʘʪʦʯʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʝʛʦ ʢʦʨʥʝ-

ʚʦʤʫ ʵʣʝʤʝʥʪʫ. ʄʠʥʫʩ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦ-

ʚʝʯʝʩʢʠʭ ʦʰʠʙʦʢ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʘʥʥʳʭ. ʅʝʧʨʘʚʠʣʴʥʦ ʩʢʦʥʬʠʛʫʨʠ-

ʨʦʚʘʥʥʦʝ ʜʝʨʝʚʦ ʚʝʨʥʝʪ ʦʰʠʙʢʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʥʦʡ ʬʫʥʢʮʠʠ 

ʙʠʙʣʠʦʪʝʢʠ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ, 

ʧʨʠʚʦʜʷʱʝʛʦ ʜʝʨʝʚʦ ʚ ʥʫʞʥʳʡ ʚʠʜ.  

ʊʘʢʞʝ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʩʪʨʝʯʘʝʤʳʭ ʪʨʫʜʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʵʢʨʘ-

ʥʠʨʦʚʘʥʠʝ ʩʠʤʚʦʣʦʚ ʣʠʙʦ ʠʭ ʟʘʤʝʥʘ. ɿʘʯʘʩʪʫʶ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩʦʜʝʨ-

ʞʘʪ ʚ ʩʝʙʝ ʥʘʙʦʨʳ ʩʠʤʚʦʣʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʢʣʶʯʝʚʳʤʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ç/è, ç\è, ç.è. 

ʉʠʥʪʘʢʩʠʯʝʩʢʠʡ ʧʘʨʩʠʥʛ ʩʘʡʪʦʚ ʪʨʝʙʫʝʪ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʦʙʨʘʱʝʥʠʡ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʫ. ʇʨʠ ʯʘʩʪʳʭ ʦʙ-

ʨʘʱʝʥʠʷʭ IP-ʘʜʨʝʩ ʙʣʦʢʠʨʫʝʪʩʷ ʠ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ 

ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʠ ʵʪʦʪ ʚʦʧʨʦʩ ʪʘʢʞʝ ʟʘʪʨʘʛʠʚʘʝʪ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʥʘʢʦʧʠʚʰʠʭʩʷ ʚʦʧʨʦʩʦʚ ʧʨʝʜʣʘʛʘʶ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ. ʏʪʦʙʳ ʧʨʠʚʝʩʪʠ ʥʝʧʨʘʚʠʣʴʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʦʝ 
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ʜʝʨʝʚʦ ʚ ʪʨʝʙʫʝʤʳʡ ʚʠʜ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʧʘʨʥʳʝ ʩʠʤʚʦʣʳ, ʦʪʢʨʳʚʘʶ-

ʱʠʝ ʠ ʟʘʢʨʳʚʘʶʱʠʝ ʥʦʜʳ. ʇʝʨʚʳʤ ʜʝʣʦʤ, ʩʪʦʠʪ ʨʘʟʜʝʣʠʪʴ ʠʤʝʶʱʫʶʩʷ 

ʩʪʨʫʢʪʫʨʫ ʥʘ ʤʘʩʩʠʚ ʩʪʨʦʢ, ʘ ʜʘʣʝʝ ʚʝʩʪʠ ʧʦʜʩʯʝʪ ʥʦʜ, ʩʥʘʯʘʣʘ ʩʪʦʠʪ ʦʙ-

ʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʜʣʠʥʘ ʜʘʥʥʦʛʦ ʤʘʩʩʠʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʯʝʪʥʦʡ. 

ɽʩʣʠ ʦʥʘ ʥʝʯʝʪʥʘ, ʪʦ ʩʣʝʜʫʝʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʠʩʭʦʜʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʜʝʨʝʚʘ 

ʠ ʩʨʘʚʥʠʪʴ ʜʣʠʥʳ ʧʦʣʫʯʝʥʥʳʭ ʩʪʨʦʢ ʚʝʨʭʥʠʭ ʫʨʦʚʥʝʡ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʩʫʟʠʪʴ ʢʨʫʛ ʧʦʠʩʢʘ ʦʰʠʙʢʠ. ɼʘʣʝʝ, ʠʩʧʦʣʴʟʫʷ ʢʦʥʢʘʪʝʥʘʮʠʶ ʩʪʨʦʢ, ʧʨʠ-

ʜʘʝʪʩʷ ʢʦʥʝʯʥʳʡ ʚʠʜ ʧʨʘʚʠʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ɼʣʷ ʦʙʭʦʜʘ ʚʳʙʨʦʩʘ ʠʩʢʣʶʯʝʥʠʡ ʪʨʝʙʫʝʪʩʷ ʟʘʤʝʥʠʪʴ ʜʘʥʥʳʡ ʩʠʤ-

ʚʦʣ ʣʠʙʦ ʝʛʦ ʵʢʨʘʥʠʨʦʚʘʪʴ. ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ 

ʤʝʪʦʜʳ ʜʣʷ ʟʘʤʝʥʳ ʩʠʤʚʦʣʦʚ, ʪʘʢʞʝ ʤʦʞʥʦ ʚʨʫʯʥʫʶ ʨʘʟʙʠʪʴ ʩʪʨʦʢʫ ʧʦ 

ʠʩʢʦʤʦʤʫ ʩʠʤʚʦʣʫ, ʘ ʧʦʪʦʤ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜ ʠʭ ʢʦʥʢʘʪʝʥʘʮʠʠ. 

ʇʨʦʙʣʝʤʘ ʯʘʩʪʳʭ ʦʙʨʘʱʝʥʠʡ ʢ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʤ ʤʦʞʝʪ ʙʳʪʴ ʨʝ-

ʰʝʥʘ ʜʚʫʤʷ ʧʫʪʷʤʠ, ʧʝʨʚʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʴ ʧʨʠ-

ʣʦʞʝʥʠʷ ʩ ʚʳʩʪʘʚʣʝʥʥʳʤʠ ʪʘʡʤʘʫʪʘʤʠ ʦʙʨʘʱʝʥʠʡ. ɺʪʦʨʳʤ ʧʨʠʤʝʨʦʤ 

ʨʝʘʣʠʟʘʮʠʠ ʤʥʦʛʦʧʦʪʦʯʥʳʭ ʦʙʨʘʱʝʥʠʡ ʷʚʣʷʶʪʩʷ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʘ. ɼʘʞʝ 

ʙʝʟ ʚʳʩʪʘʚʣʝʥʥʳʭ ʪʘʡʤʘʫʪʦʚ ʤʦʞʥʦ ʧʦʩʳʣʘʪʴ ʦʙʨʘʱʝʥʠʷ ʢ ʠʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʘʤ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʩʦ ʩʣʫʯʘʡʥʳʤ ʚʳʙʦʨʦʤ ʧʨʦʢʩʠ-

ʩʝʨʚʝʨʘ ʠʟ ʧʫʣʘ, ʭʨʘʥʠʤʦʛʦ, ʥʘʧʨʠʤʝʨ, ʚ ʪʘʙʣʠʮʝ ɹɼ c ʧʦʣʷʤʠ server, host. 

ɺ ʟʘʚʝʨʰʝʥʠʝ ʩʪʘʪʴʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ 

ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʩʣʦʞʥʳʭ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʚʦʟʤʦʞʥʘ 

ʪʦʣʴʢʦ ʚ ʢʦʤʙʠʥʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ ʠ ʙʠʙʣʠʦʪʝʢ. 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʚʦʟʤʦʞʥʳʭ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʠʪʫʘʮʠʡ, ʢʦʜ ʧʨʦʝʢʪʘ ʥʝ-

ʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʩʪʨʦʠʪʴ ʩ ʨʘʟʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʘ 

ʪʘʢʞʝ ʧʦʢʫʧʢʠ ʚʳʜʝʣʝʥʥʳʭ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʦʚ ʣʠʙʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʘʪʢʦ-

ʚʨʝʤʝʥʥʳʭ ʙʝʩʧʣʘʪʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʘʨʩʠʥʛʘ. ɺ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʤʝʪʦʜʳ ʭʨʘʥʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʢʘʢʠʤʠ ʤʦʛʫʪ ʩʪʘʪʴ ʬʘʡʣʳ ʩ ʨʘʩʰʠʨʝʥʠʷʤʠ doc, xml, rtf ʣʠʙʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʩ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʠ 

ʥʘʟʥʘʯʝʥʥʳʤʠ ʧʦʣʷʤʠ. 
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The application of the entropy-informational approach to the selection of the 

optimal product selection in the rectification of a multicomponent mixture is consid-

ered. The system consistency of the adopted optimality criteria in the design and cali-

bration formulation of the problem is shown. 

Keywords: rectification, optimal product selection, entropy-informational ap-

proach. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʤʥʦʛʦʢʦʤʧʦ-

ʥʝʥʪʥʦʡ ʨʝʢʪʠʬʠʢʘʮʠʠ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʥʪʨʦʧʠʡʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ (ʩʠʩʪʝʤʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ) ʧʦʜʭʦʜ [1ï4]. ʆʥ ʚʢʣʶ-

ʯʘʝʪ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʥʪʨʦʧʠʠ 
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(ʬʦʨʤʘʣʠʟʤ ɼʞʝʡʥʩʘ), ʠ ʝʛʦ ʦʧʪʠʤʠʟʘʮʠʶ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʤʠʥʠ-

ʤʘʣʴʥʦʡ ʵʥʪʨʦʧʠʠ (ʟʘʢʦʥ ʕʰʙʠ).  

ʇʨʠ ʦʧʠʩʘʥʠʠ ʧʨʦʮʝʩʩʘ ʨʝʢʪʠʬʠʢʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʵʥʪʨʦʧʠʡʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʚʳʭʦʜʥʳʭ 

ʧʦʪʦʢʘʭ ʢʦʣʦʥʥʳ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ, ʦʪʚʝʯʘʶʱʠʤ ʤʘʢʩʠ-

ʤʫʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʵʥʪʨʦʧʠʠ ʚʳʭʦʜʥʳʭ ʧʦʪʦʢʦʚ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 

ʙʘʣʘʥʩʦʚʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ɺ ʯʠʩʣʦ ʦʛʨʘʥʠʯʝʥʠʡ ʚʭʦʜʠʪ ʪʘʢʞʝ ʫʨʘʚʥʝʥʠʝ, 

ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʵʥʪʨʦʧʠʡʥʦʛʦ ʤʝʪʦʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʚʚʦʜʠʪ 

ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʜʘʝʪ ʩʪʝʧʝʥʴ ʨʘʟʜʝʣʝʥʠʷ ʚ ʢʦ-

ʣʦʥʥʝ [1ï3]. 

ʈʘʩʯʝʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʩʦ-

ʩʪʘʚʦʚ ʧʨʦʜʫʢʪʦʚʳʭ ʧʦʪʦʢʦʚ ʢʦʣʦʥʥʳ ʚ ʧʨʦʝʢʪʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ 

(ʧʨʠ ʟʘʜʘʥʥʦʤ ʪʨʝʙʦʚʘʥʠʠ ʢ ʢʘʯʝʩʪʚʫ ʮʝʣʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ) ʠʤʝʶʪ ʚʠʜ: 

( )( )[ ]l-+-+ aae+e= ninnxyii xxzx ,  i=1, 2, é, m,          (1)

    

( )( )[ ]l-+- aae+e= ninnyxii xxzx ,  i=1, 2, é, m,         (2)  

1
1
=ä=

+m

i ix ,               (3) 

ʛʜʝ zi, 
+

ix , 
-

ix  ï ʤʦʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ i-ʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʧʠʪʘʥʠʠ, ʜʠʩ-

ʪʠʣʣʷʪʝ ʠ ʢʫʙʦʚʦʤ ʧʨʦʜʫʢʪʝ; ai ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʣʝʪʫʯʝʩʪʠ 

i-ʛʦ ʢʦʤʧʦʥʝʥʪʘ; ye, xe ï ʤʦʣʴʥʳʝ ʨʘʩʭʦʜʳ ʜʠʩʪʠʣʣʷʪʘ ʠ ʢʫʙʦʚʦʛʦ ʧʨʦ-

ʜʫʢʪʘ, ʧʨʠʚʝʜʝʥʥʳʝ ʢ ʝʜʠʥʠʮʝ ʩʳʨʴʷ (ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʧʨʦʜʫʢ-

ʪʦʚ); l ïʤʥʦʞʠʪʝʣʴ ʃʘʛʨʘʥʞʘ ʚ ʫʩʣʦʚʥʦʡ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʟʘʜʘʯʝ (ʢʦʨʝʥʴ 

ʥʝʣʠʥʝʡʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (3) ʧʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʚ ʥʝʛʦ (1) ʠʣʠ (2)); n ï ʥʦʤʝʨ 

ʢʦʤʧʦʥʝʥʪʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʦʛʦ ʟʘʜʘʥʘ; m ï ʯʠʩʣʦ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 

ʩʤʝʩʠ. 

ɺ ʧʦʚʝʨʦʯʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʩʦʦʪʥʦʰʝʥʠʷ (1) ʠ (2) ʫʜʦʙʥʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʢ ʠʥʦʤʫ ʚʠʜʫ: 

( )[ ]l-+ aae+e= ʛʨixyii zx , i=1, 2, é, m,          (4)

    

( )[ ]l- aae+e= ʛʨiyxii zx , i=1, 2, é, m,          (5) 

ʛʜʝ ʛʨa  ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʣʝʪʫʯʝʩʪʠ ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ ʛʨʘ-

ʥʠʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩʧʨʘʚʝʜʣʠʚʦ ʫʩʣʦʚʠʝ ʛʨʛʨʛʨ zxx == -+  

(ʢʦʨʝʥʴ ʥʝʣʠʥʝʡʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (3) ʧʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʚ ʥʝʛʦ (4) ʠʣʠ (5). 

ʇʦʣʫʯʝʥʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʚʳʭʦʜʥʳʭ ʧʦʪʦʢʘʭ 

ʢʦʣʦʥʥʳ ʦʪʚʝʯʘʝʪ ʣʠʥʝʡʥʦ-ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʷʚʣʷ-
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ʝʪʩʷ ʘʥʘʣʦʛʦʤ ʠʟʚʝʩʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʌʝʥʩʢʝ-ɸʥʜʝʨʚʫʜʘ ʜʣʷ ʯʠʩʣʘ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠʭ ʪʘʨʝʣʦʢ 

n

i

ni

ni

xx

xx

a

a
=l

+-

-+

lnln ;  i, n=1, 2, é, m; iÍn. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʵʪʦʡ ʟʘʜʘʯʝ ʤʥʦʞʠʪʝʣʴ l ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʠʡ 

ʩʤʳʩʣ ʤʠʥʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʪʘʨʝʣʦʢ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪ-

ʚʘ ʨʘʟʜʝʣʝʥʠʷ, ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʟʜʝʣʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʣʦʥʥʳ. 

ʇʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʝʢʪʠʬʠʢʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʵʥʪʨʦʧʠʡʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʦʩʥʦʚʥʦʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʢʨʠʪʝ-

ʨʠʡ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ ʩʠʩʪʝʤʳ [1, 2]: 

ääää ==

--

=

++

=
ö
÷
õ

æ
ç
å e-e-=h

m

i
i

m

i
iix

m

i
iiy

m

i
i zzxxxxzz

1111
lnlnlnln .         (6) 

ɺ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʨʠʪʝʨʠʡ (6) ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʨʘʟʜʝʣʝʥʠʷ 

ʠʩʭʦʜʥʦʡ ʩʤʝʩʠ ʥʘ ʧʦʪʦʢʠ ʩ ʩʦʩʪʘʚʘʤʠ 
+

ix  ʠ 
-

ix  ʢ ʘʥʘʣʦʛʠʯʥʦʡ ʨʘʙʦʪʝ 

ʨʘʟʜʝʣʝʥʠʷ ʪʦʡ ʞʝ ʩʤʝʩʠ ʥʘ ʘʙʩʦʣʶʪʥʦ ʯʠʩʪʳʝ ʧʨʦʜʫʢʪʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʪʘʢʦʡ ʢʨʠʪʝʨʠʡ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʢʨʠʪʝʨʠʷʤ, ʧʦʩʪʨʦʝʥʥʳʤ ʥʘ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʝ [2]. 

ɺ ʨʘʙʦʪʝ [2] ʥʘ ʦʩʥʦʚʝ ʵʥʪʨʦʧʠʡʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦ-

ʮʝʩʩʘ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʢʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʪʙʦʨʘ ʧʨʦʜʫʢ-

ʪʦʚ ʧʨʠ ʧʨʦʝʢʪʥʦʤ ʠ ʧʦʚʝʨʦʯʥʦʤ ʨʘʩʯʝʪʘʭ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʞʠʪʝʣʴ l, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʫʩʣʦʚʥʫʶ  

ʚʳʩʦʪʫ ʢʦʣʦʥʥʳ, ʘ ʚʦ ʚʪʦʨʦʤ ï ʢʨʠʪʝʨʠʡ (6), ʦʮʝʥʠʚʘʶʱʠʡ ʨʘʟʜʝ-

ʣʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʣʦʥʥʳ. ɺ ʥʘʩʪʦʷʱʝʤ ʩʦʦʙʱʝʥʠʠ ʵʪʠ ʢʨʠʪʝʨʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʪʙʦʨʘ ʧʨʦʜʫʢʪʦʚ ʢʦʣʦʥʥʳ ʚʳ-

ʜʝʣʝʥʠʷ ʠʟʦʙʫʪʘʥ-ʙʫʪʘʥʦʚʦʡ ʬʨʘʢʮʠʠ ʪʠʧʦʚʦʡ ʛʘʟʦʬʨʘʢʮʠʦʥʠʨʫʶʱʝʡ 

ʫʩʪʘʥʦʚʢʠ. 

ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʢʨʠʪʝʨʠʷ ɚ (ʘ) ʠ ʢʨʠʪʝʨʠʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ  

ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ ʩʠʩʪʝʤʳ – (ʙ) ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʪʙʦʨʘ ʜʠʩʪʠʣʣʷʪʘ Ƨy. 
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ʅʘ ʨʠʩ. 1ʘ ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʘ l ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʦʪʙʦʨʘ ʚʝʨʭʥʝʛʦ ʧʨʦʜʫʢʪʘ ye, ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʬʦʨʤʫʣʘʤ (1)-(3) ʧʨʠ ʟʘ-

ʜʘʥʥʦʤ ʨʝʛʣʘʤʝʥʪʥʦʤ ʢʘʯʝʩʪʚʝ ʠʟʦʙʫʪʘʥ-ʙʫʪʘʥʦʚʦʡ ʬʨʘʢʮʠʠ ʚ ʜʠʩʪʠʣʣʷ-

ʪʝ. ʀʟ ʧʨʠʚʝʜʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ye=0.552 ʜʠʩʪʠʣʣʷʪ ʟʘ-

ʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʝ, ʠʤʝʶ-

ʱʝʡ ʤʠʥʠʤʘʣʴʥʫʶ ʫʩʣʦʚʥʫʶ ʚʳʩʦʪʫ (ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʪʘʨʝʣʦʢ) lmin=13.665. ʇʨʠ ʟʥʘʯʝʥʠʷʭ l>lmin ʜʠʩʪʠʣʣʷʪ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ ʢʦʣʦʥʥʝ ʧʨʠ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʦʪʙʦʨʦʚ. ʄʘʢ-

ʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʦʪʙʦʨ ʚʝʨʭʥʝʛʦ ʧʨʦʜʫʢʪʘ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʫʩʣʦʚʠʶ ʧʦʣʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʚ ʥʝʛʦ ʮʝʣʝʚʦʡ ʬʨʘʢʮʠʠ

6804.0max ==e +

nny xz  ɺ ʵʪʦʤ ʩʣʫʯʘʝ l­Ð. 

ʅʘ ʨʠʩ. 1ʙ ʧʨʠʚʝʜʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʢʨʠʪʝʨʠʷ h ʦʪ ye, ʨʘʩʩʯʠʪʘʥ-

ʥʳʝ ʧʦ ʬʦʨʤʫʣʘʤ (3)-(5) ʧʨʠ ʜʚʫʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʘ l: ʤʠʥʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʦʤ l=13.665 ʠ ʧʦʣʫʯʝʥʥʦʤ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʜʝʣʠ ʧʦ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ l=19.412. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʪʙʦʨ ʧʨʦʜʫʢʪʘ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʡ ʵʢʩʪʨʝʤʫʤʫ ʢʨʠʪʝʨʠʷ h, ʦʜʠʥʘʢʦʚ (‐̏̐̓=0.681) ʠ ʫʜʦʚʣʝ-

ʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʘʪʠʢʠ [2]. 
ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʡ ʦʪʙʦʨ ʧʨʦʜʫʢʪʘ, ʥʘʡʜʝʥʥʳʡ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ (ʠʟ ʫʩʣʦʚʠʷ l­min), ʠ 

ʦʧʪʠʤʘʣʴʥʳʡ ʦʪʙʦʨ, ʥʘʡʜʝʥʥʳʡ ʜʣʷ ʜʝʡʩʪʚʫʶʱʝʡ ʢʦʣʦʥʥʳ (ʠʟ ʫʩʣʦʚʠʷ 

h­max), ʙʣʠʟʢʠ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʠʩʪʝʤʥʫʶ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʢʨʠ-

ʪʝʨʠʝʚ ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʧʨʠʥʷʪʳʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʦʡ 

ʢʦʣʦʥʥʳ (l) ʠ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ (h).  
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ʋɼʂ 004.9 
 

ʅɽʁʈʆʉɽʊɽɺʓɽ ʊɽʍʅʆʃʆɻʀʀ                                                          

ɺ ʌʀʅɸʅʉʆɺʆ-ʕʂʆʅʆʄʀʏɽʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 
 

ɸ.ʇ. ʀʚʘʥʦʚʘ, ʀ.ʉ. ʃʫʢʴʷʥʝʥʢʦ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʀ.ʉ. ʃʫʢʴʷʥʝʥʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ,          

ʜʦʮʝʥʪ 
 

ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʫʱʥʦʩʪʴ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʵʪʘʧʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʥʝʡʨʦʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʨʝʜʠ ʚʩʝʭ ʧʨʦʜʫʢʪʦʚ ʨʳʥʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ.  

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ - ʦʙʦʙʱʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ʛʨʫʧʧ ʘʣʛʦʨʠʪʤʦʚ, ʢʦʪʦ-

ʨʳʝ ʩʧʦʩʦʙʥʳ ʦʙʫʯʘʪʴʩʷ ʥʘ ʧʨʠʤʝʨʘʭ, ʘ ʪʘʢʞʝ ʚʳʚʦʜʠʪʴ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʠ ʠʟ ʧʦʪʦʢʘ ʜʘʥʥʳʭ [ʩʤ. 1]. 

ʅʝʡʨʦʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʠʣʠ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʭʦʞʘ ʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʥʝʡʨʦʥʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʊʘʢʦʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ ʨʘʟʣʠʯʥʳʭ 
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ʥʘʧʨʘʚʣʝʥʠʡ ʵʢʦʥʦʤʠʢʠ: ʦʪ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʳʤʠ ʧʦʪʦʢʘʤʠ, ʜʦ ʨʝ-

ʰʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦʛʥʦʟʥʳʭ ʟʘʜʘʯ. ʅʝʡʨʦʩʝ-

ʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʧʦʩʦʙʥʳ ʧʦʤʦʯʴ ʩʧʝʮʠʘʣʠʩʪʫ ʚ ʧʦʠʩʢʝ ʦʪʚʝʪʘ ʥʘ ʚʘʞ-

ʥʳʝ ʠ ʯʘʩʪʦ ʥʝʦʯʝʚʠʜʥʳʝ ʚʦʧʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʥʝ-

ʭʚʘʪʢʠ ʚʨʝʤʝʥʠ ʠ ʠʥʬʦʨʤʘʮʠʠ.  

ʇʝʨʚʳʝ ʰʘʛʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩʜʝʣʘʣʠ ʚ ʦʙʣʘʩʪʠ ʢʨʝʜʠʪʦʚʘʥʠʷ. ɹʘʥʢʠ, 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʚ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʨʝʰʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, 

ʥʘʯʘʣʠ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʬʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʨʳʥʦʢ ʨʘʩʧʦʣʘʛʘʝʪ ʜʦʚʦʣʴʥʦ ʰʠʨʦ-

ʢʠʤ ʩʧʝʢʪʨʦʤ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʝʡʨʦʧʘʢʝʪʦʚ ʠ 

ʥʝʡʨʦʢʦʤʧʴʶʪʝʨʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ.  

ʅʝʡʨʦʩʝʪʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʚʦʠʭ ʢʦʥʢʫʨʝʥʪʦʚ, ʠʤʝʝʪ 

ʜʚʘ ʚʘʞʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

1. ʋʤʝʥʠʝ ʦʙʫʯʘʪʴʩʷ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʤʥʦʞʝʩʪʚʝ ʧʨʠʤʝʨʦʚ. 

2. ʉʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʦʚʳʝ ʩʠʪʫʘʮʠʠ ʩ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʥʝʰʥʠʝ ʧʦʤʝʭʠ. 

ʆʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʥʮʠʧʘʭ ʨʘʙʦʪʳ ʤʦʟʛʘ, ʥʝʡʨʦʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʚʧʠʪʘʣʠ ʚ ʩʝʙʷ ʠ ʥʝʢʦʪʦʨʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʘʤ 

ʤʝʪʦʜ ʙʳʣ ʥʘʟʚʘʥ ʛʝʥʝʪʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʦʤ. 

ʆʥ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʧʦʧʫʣʷʨʥʳʭ ʚʝʨʩʠʷʭ ʥʝʡʨʦʧʘʢʝʪʦʚ - ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʤʦʤ ʚ ʈʦʩʩʠʠ Brain Maker Professional v.3.11 ʠ ʤʝʥʝʝ ʠʟʚʝʩʪʥʦʤ, 

ʥʦ ʙʦʣʝʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ Neuroforester v.5.1 [ʩʤ. 2]. 

ɺ ʧʝʨʚʦʤ ʧʘʢʝʪʝ ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʪʦʨʦʛʦ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʝ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚ ʧʘʢʝʪʝ ʝʩʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʪʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ: 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʚʘʞʥʦʩʪʴ ʚʭʦʜ-

ʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʛʥʦʟʘ; ʜʠʘʛʨʘʤʤʘ-ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦ-

ʛʥʦʟʠʨʫʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʦʪ ʚʭʦʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʜʨʫʛʠʝ. ʕʪʠ ʤʝʪʦʜʳ 

ʜʝʣʘʶʪ ʚʦʟʤʦʞʥʳʤ ʫʞʝ ʥʘ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚʳʷʚʣʷʪʴ ʩʘʤʳʝ 

ʚʘʞʥʳʝ ʜʣʷ ʧʨʦʛʥʦʟʘ ʧʘʨʘʤʝʪʨʳ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʦʪʦʙʨʘ-

ʞʘʶʪʩʷ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʤ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʧʨʠʥʷ-

ʪʠʷ ʨʝʰʝʥʠʡ.  

ʇʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʩʝʪʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʘʙʦʪʫ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʵʪʘʧʦʚ:  

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʷʩʥʦʝ ʠʟʣʦʞʝʥʠʝ ʧʨʦʙʣʝʤʳ, 

ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʢʣʠʝʥʪ ʭʦʯʝʪ ʧʦʣʫʯʠʪʴ ʥʘ ʚʳʭʦʜʝ.  

ɺʪʦʨʦʡ ʵʪʘʧ - ʚʳʷʚʣʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʩʝʪʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɻʣʘʚʥʦʡ ʩʣʦʞʥʦʩʪʴ ʁʵʪʦʛʦ ʵʪʘʧʘ 

ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʪʦʯʢʠ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʞʝʣʘʥʠʝʤ ʨʘʩʰʠʨʠʪʴ ʜʠʘʧʘʟʦʥ 

ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʠʩʢʦʤ ʩʦʟʜʘʪʴ ʥʝʧʨʝʜʩʢʘʟʫʝʤʫʶ ʩʝʪʴ, ʠʩʢʘʞʘʶ-

ʱʫ ʁʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʜʘʥʥʳʝ.  
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ɺʚʦʜ ʠʭ ʚ ʩʠʩʪʝʤʫ, ʧʦʜʛʦʪʦʚʢʘ, ʩʦʟʜʘʥʠʝ ʬʘʡʣʦʚ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚ ʦʪʜʝʣʴʥʳʡ ʵʪʘʧ. ɽʛʦ ʮʝʣʴ ʩʦʩʪʦʠʪ ʚ ʩʦ-

ʩʪʘʚʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʠʪʫʘʮʠʡ ʠ ʛʨʫʧʧʠʨʦʚʢʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʧʦ ʥʠʤ.  

ʇʦʩʣʝʜʥʠʝ ʵʪʘʧʳ ʚʢʣʶʯʘʶʪ ʪʝʩʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʩʝʪʠ ʠ 

ʝʝ ʧʫʩʢ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʧʨʦʛʥʦʟʘ. ʇʦ ʠʪʦʛʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʳʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʝ ʚʘʨʠʘʥʪʳ.  

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʪʝʩʪʦʚ ʥʝ ʦʪʚʝʯʘʶʪ ʧʦʩʪʘʚ-

ʣʝʥʥʳʤ ʮʝʣʷʤ, ʧʨʠʥʠʤʘʶʪʩʷ ʤʝʨʳ ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʩʝʪʠ. 

ʅʝʡʨʦʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ. ʉ ʠʭ ʧʦʤʦʱʴʶ 

ʫʧʨʦʱʘʝʪʩʷ ʨʝʰʝʥʠʝ ʤʥʦʛʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʚ ʪʦʤ ʯʠʩʣʝ: 

1. ʧʨʦʛʥʦʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘ-

ʙʦʪʢʠ; 

2. ʩʪʨʘʭʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʘʥʢʦʚ; 

3. ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʙʘʥʢʨʦʪʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʩʝʪʝʚʦʡ ʩʠʩʪʝʤʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ; 

4. ʦʧʨʝʜʝʣʝʥʠʝ ʢʫʨʩʦʚ ʮʝʥʥʳʭ ʙʫʤʘʛ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʮʝʣʴʶ ʠʥʚʝ-

ʩʪʠʨʦʚʘʥʠʷ; 

5. ʧʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʢ ʟʘʜʘʯʘʤ ʙʠʨʞʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

6. ʧʨʦʛʥʦʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘ-

ʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ; 

7. ʤʦʥʠʪʦʨʠʥʛ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʡʤʦʚ; 

8. ʘʥʘʣʠʟ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʢʣʠʝʥʪʦʚ; 

9. ʦʮʝʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ; 

10.  ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ; 

11. ʦʙʱʠʝ ʧʨʠʣʦʞʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʕʣʘʩʪʠʯʥʦʩʪʴ ʠ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʦʪʢʨʳʚʘʝʪ 

ʧʝʨʝʜ ʥʠʤʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠ ʧʨʝʞʜʝ ʚʩʝ-

ʛʦ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʪʘʢʠʭ ʩʣʦʞʥʦ ʘʥʘʣʠʟʠʨʫʝʤʳʭ 

ʩʬʝʨʘʭ, ʢʘʢ ʬʠʥʘʥʩʦʚʘʷ ʠ ʙʘʥʢʦʚʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʉʪʝʧʝʥʴ ʪʦʯʥʦʩʪʠ 

ʧʨʦʛʥʦʟʘ, ʧʨʝʚʳʩʠʚʰʘʷ ʦʪʤʝʪʢʫ ʚ 95 %, ʩʪʘʣʘ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʙʳʩʪʨʦʛʦ 

ʨʦʩʪʘ ʩʧʨʦʩʘ ʥʘ ʥʝʡʨʦʩʝʪʝʚʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ. ɼʣʷ ʟʘʜʘʯ, ʠʩ-

ʧʦʣʴʟʫʶʱʠʭ ʬʠʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ, ʘ ʟʥʘʯʠʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʠʩʢʦʤ, ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ. 
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19 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ ʚ ʤʠʨʝ ʧʝʨʝʥʦʩʷʪ ʠʥʩʫʣʴʪ ʝʞʝʛʦʜʥʦ. 500 

ʪʳʩʷʯ ʠʟ ʥʠʭ ʚ ʈʦʩʩʠʠ. 80 % ʧʘʮʠʝʥʪʦʚ ʧʝʨʝʥʝʩʫʪ ʨʝʮʠʜʠʚ ʚ ʪʝʯʝʥʠʝ        

5 ʣʝʪ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʦʩʪʨʘʷ ʧʨʦʙʣʝʤʘ ʚ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʠʥʩʫʣʴʪ. ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪ-

ʩʷ ʚ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʘʧʧʘʨʘʪʥʳʭ ʤʝʪʦʜʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʦʪʩʫʪʩʪʚʠʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʪʝʨʘʧʠʠ, ʜʝʬʠʮʠʪʝ ʚʨʝʤʝʥʠ ʚʨʘʯʝʡ-ʥʝʚʨʦʣʦʛʦʚ ʠ 

ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʝʨʠʦʜʝ ʥʘ ʧʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʦʪʦʨʥʳʭ ʬʫʥʢʮʠʡ. 
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ɼʘʥʥrʝ ʧʨʦʙʣʝʤʳ ʚʳʟʚʘʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪʩʫʪʩʪʚʠʝʤ ʚ 

ʙʦʣʴʥʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʣʝʯʝʙʥʦ-ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ. 

ʏʪʦʙʳ ʠʩʧʨʘʚʠʪʴ ʩʣʦʞʠʚʰʫʶʩʷ ʥʘ ʨʳʥʢʝ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʩʠ-

ʪʫʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʣʦʞʠʪʴ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʠ ʙʶʜʞʝʪʥʳʡ ʩʧʦ-

ʩʦʙ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ ʧʦʩʣʝ ʠʥʩʫʣʴʪʘ. ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʘ-

ʥʠʠ MDinc çCerebrumMDè ʷʚʣʷʝʪʩʷ ʪʘʢʠʤ ʧʨʝʜʣʦʞʝʥʠʝʤ.  

 

 
ʈʠʩ. 1. ʃʦʛʦʪʠʧ ʧʨʦʝʢʪʘ CerebrumMD (CMD) 

ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʣʝʞʠʪ ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʦ-

ʣʦʛʠʡ: 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝ-

ʥʠʝ, ʀʂ-ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ.  

 

 
ʈʠʩ. 2. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʦʜʥʦʛʦ ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ 

ʇʨʠ ʧʦʤʦʱʠ ʪʝʭʥʦʣʦʛʠʡ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴ-

ʥʦʩʪʠ ʩʦʟʜʘʝʪʩʷ 3D-ʤʦʜʝʣʴ ʧʘʨʘʣʠʟʦʚʘʥʥʦʡ ʨʫʢʠ, ʘ ʫʧʨʘʞʥʝʥʠʷ ʚʳʧʦʣ-

ʥʷʝʤʳʝ ʜʣʷ ʨʝʘʙʠʣʠʪʘʮʠʠ ʤʦʪʦʨʠʢʠ ʛʝʡʤʠʬʠʮʠʨʫʶʪʩʷ ï ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ 

ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʤʝʥʪʳ ʛʝʡʤʠʬʠʢʘʮʠʠ ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ, ʪʘʢ ʢʘʢ ʫʚʝʣʠʯʠʚʘʶʪ ʤʦʪʠʚʘʮʠʶ ʧʘʮʠʝʥʪʘ ʥʘ 
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ʯʝʪʢʦʝ ʠ ʫʧʦʨʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʫʝʤʳʭ ʫʧʨʘʞʥʝʥʠʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʠʛʨʦʚʘʷ ʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ ʜʦʭʦʜʯʠʚʦ ʦʙʲʷʩʥʠʪʴ ʧʘʮʠʝʥʪʫ, ʯʪʦ ʦʪ ʥʝʛʦ 

ʪʨʝʙʫʝʪʩʷ ʜʝʣʘʪʴ ʚ ʪʦʤ, ʠʣʠ ʠʥʦʤ ʫʧʨʘʞʥʝʥʠʠ. 

 

 
ʈʠʩ. 3. ʀʂ-ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʥʪʝʨʬʝʡʩ ʜʝʩʢʪʦʧʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʇʨʠ ʧʦʤʦʱʠ ʀʂ-ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʧʨʦʠʩ-

ʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʪʦʯʥʦʩʪʠ ʚʳʧʦʣʥʷʝʤʳʭ ʫʧʨʘʞʥʝʥʠʡ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʪʝʨʘʧʠʠ ʠ ʦʩʚʦʙʦʜʠʪʴ ʚʨʘʯʘ-

ʥʝʚʨʦʣʦʛʘ, ʢʦʪʦʨʳʡ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʝʛʦʜʥʷ ʤʦʜʝʣʠ ʪʝʨʘʧʠʠ ʦʙʷʟʘʥ 

ʣʠʯʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ. ɼʘʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝ-

ʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ ʚ ʧʨʦʮʝʩʩ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʧʘʮʠʝʥ-

ʪʦʚ.  

 
ʈʠʩ. 4. ʅʘʩʪʨʦʡʢʘ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʊʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʘʥʘʣʠʟʠʨʫʷ ʩʫʱʝʩʪʚʫʶʱʫʶ ʙʘʟʫ 

ʜʘʥʥʳʭ ʠ ʜʘʥʥʳʝ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʠʝʥʪʘ, ʧʦʜʙʠʨʘʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʜʣʷ ʥʝʛʦ 

ʫʧʨʘʞʥʝʥʠʝ ʠ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ ʫʧʨʘʞʥʝʥʠʷ, ʯʪʦ ʪʘʢʞʝ 
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ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʭʦʜʠʪʴ ʪʝʨʘʧʠʠ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ, ʙʝʟ ʧʦʣʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʪʦʪʠʧ ʜʘʥʥʦʛʦ ʫʩʪ-

ʨʦʡʩʪʚʘ ʠ ʟʘʧʫʱʝʥ ʝʛʦ ʧʠʣʦʪ ʚ ʥʝʩʢʦʣʴʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ. ɺ 

ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʤʳ ʧʣʘʥʠʨʫʝʤ ʦʪʢʨʳʪʴ ʧʝʨʚʳʡ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʢʘ-

ʙʠʥʝʪ CerebrumMD ʚʦ ʌʨʘʥʮʠʠ. 
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ʉʫʙʨʦʛʘʮʠʝʡ ʚ ʩʪʨʘʭʦʚʘʥʠʠ, ʩʦʛʣʘʩʥʦ ɻʂ ʈʌ, ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʝʭʦʜ 

ʧʨʘʚʘ ʪʨʝʙʦʚʘʥʠʷ ʚʳʧʣʘʪʳ ʩʪʨʘʭʦʚʦʛʦ ʚʦʟʤʝʱʝʥʠʷ ʦʪ ʩʪʨʘʭʦʚʘʪʝʣʷ (ʠʣʠ 

ʚʳʛʦʜʦʧʨʠʦʙʨʠʪʘʪʝʣʷ) ʢ ʩʪʨʘʭʦʚʱʠʢʫ, ʚʳʧʣʘʪʠʚʰʝʤʫ ʩʫʤʤʫ ʧʦʢʨʳʪʠʷ 

ʫʱʝʨʙʘ ʠʤʫʱʝʩʪʚʫ, ʢʦʪʦʨʦʝ ʩʪʨʘʭʦʚʘʪʝʣʴ (ʠʣʠ ʚʳʛʦʜʦʧʨʠʦʙʨʝʪʘʪʝʣʴ) 

ʠʤʝʝʪ ʢ ʪʨʝʪʴʝʤʫ ʣʠʮʫ, ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʟʘ ʫʙʳʪʢʠ [1]. 
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ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʩʫʙʨʦʛʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʚʪʦʤʦ-

ʙʠʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ, ʢʨʦʤʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ (ʜʘʣʝʝ ʂɸʉʂʆ). ʆʩʥʦʚʥʳʝ 

ʪʝʨʤʠʥʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʫʙʨʦʛʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. ʉʣʦʚʘʨʴ ʪʝʨʤʠʥʦʚ 

ʊʝʨʤʠʥ ʈʘʩʰʠʬʨʦʚʢʘ 

ʆʉɸɻʆ ʆʙʷʟʘʪʝʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʣʘ-

ʜʝʣʴʮʝʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʂɸʉʂʆ ʉʪʨʘʭʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʝʡ ʠʣʠ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ ʪʨʘʥʩʧʦʨʪʘ 

(ʩʫʜʦʚ, ʩʘʤʦʣʸʪʦʚ, ʚʘʛʦʥʦʚ) ʦʪ ʫʱʝʨʙʘ, ʭʠʱʝʥʠʷ ʠʣʠ ʫʛʦʥʘ. ʅʝ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʪʨʘʭʦʚʘʥʠʝ ʧʝʨʝʚʦʟʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ 

(ʢʘʨʛʦ), ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʝʨʝʜ ʪʨʝʪʴʠʤʠ ʣʠʮʘʤʠ  

ɸʇʂ ʀʈʎ 

ʆʉɸɻʆ 

ɸʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʨʘʩʯʝʪʥʦʛʦ 

ʮʝʥʪʨʘ ʩʠʩʪʝʤʳ ʧʨʷʤʦʛʦ ʚʦʟʤʝʱʝʥʠʷ ʚʨʝʜʘ 

ʈʉɸ ʈʦʩʩʠʡʩʢʠʡ ʩʦʶʟ ʘʚʪʦʩʪʨʘʭʦʚʱʠʢʦʚ 

ʊʨʝʙʦʚʘʥʠʝ ʀʥʩʪʨʫʢʮʠʷ ʦ ʧʨʷʤʦʤ ʜʝʙʝʪʦʚʘʥʠʠ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʩʪʨʘʭʦʚʱʠʢʘ 

ʩʪʨʘʭʦʚʱʠʢʦʤ ʂɸʉʂʆ 

ʇɺʋ ʇʨʷʤʦʝ ʚʦʟʤʝʱʝʥʠʝ ʫʙʳʪʢʦʚ 

ʊʉ ʊʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ 

ɼʊʇ ɼʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʦʠʩʰʝʩʪʚʠʝ 

ʇʨʝʪʝʥʟʠʷ ʀʥʩʪʨʫʢʮʠʷ ʦ ʢʨʝʜʠʪʦʚʦʤ ʧʝʨʝʚʦʜʝ ʩʨʝʜʩʪʚ ʦʪ ʦʜʥʦʛʦ ʫʯʘʩʪʥʠʢʘ 

ʩʪʨʘʭʦʚʦʛʦ ʩʦʙʳʪʠʷ ʜʨʫʛʦʤʫ 

 

ɺ ʩʣʫʯʘʝ ʧʦʧʘʜʘʥʠʷ ʚ ɼʊʇ ʘʚʪʦʤʦʙʠʣʷ, ʟʘʩʪʨʘʭʦʚʘʥʥʦʛʦ ʧʦ 

ʂɸʉʂʆ, ʩʦʙʩʪʚʝʥʥʠʢ (ʧʦʪʝʨʧʝʚʰʠʡ ʠ ʩʪʨʘʭʦʚʘʪʝʣʴ) ʚʧʨʘʚʝ ʦʙʨʘʪʠʪʴʩʷ ʟʘ 

ʚʦʟʤʝʱʝʥʠʝʤ ʫʱʝʨʙʘ ʢʘʢ ʢ ʩʚʦʝʡ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ (ʩʪʨʘʭʦʚʱʠʢ), ʚʳ-

ʜʘʚʰʝʡ ʧʦʣʠʩ, ʪʘʢ ʠ ʢ ʚʠʥʦʚʥʠʢʫ ʘʚʘʨʠʠ, ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʠʤʝʶʱʠʡ ʧʦ-

ʣʠʩ ʆʉɸɻʆ [2]. 

ʇʨʠ ʦʙʨʘʱʝʥʠʠ ʚ ʢʦʤʧʘʥʠʶ ʚʥʘʯʘʣʝ ʧʨʦʠʩʭʦʜʠʪ ʨʝʛʠʩʪʨʘʮʠʷ 

ʩʪʨʘʭʦʚʦʛʦ ʩʦʙʳʪʠʷ ï ʤʝʩʪʦ ʠ ʜʘʪʘ, ʚʨʝʤʷ ɼʊʇ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ çɼʝʣʘ ʦʙ ʋʙʳʪʢʝè, ʩʪʨʘʭʦʚʘʷ ʢʦʤʧʘʥʠʷ ʟʘʧʨʘ-

ʰʠʚʘʝʪ ʫ ʩʪʨʘʭʦʚʘʪʝʣʷ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʦʚ: 

- ɼʦʢʫʤʝʥʪʳ ʩʪʨʘʭʦʚʘʪʝʣʷ (ʧʘʩʧʦʨʪʥʳʝ ʜʘʥʥʳʝ, ʜʘʥʥʳʝ ʧʦʣʠʩʘ, 

ʜʦʢʫʤʝʥʪʳ ʊʉ); 

- ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʨʘʟʤʝʨʘ ʫʱʝʨʙʘ: ʘʢʪ ʥʝʟʘʚʠʩʠʤʦʡ ʵʢʩʧʝʨʪʠʟʳ, 

ʬʦʪʦʛʨʘʬʠʠ ʠ ʪ.ʜ; 

- ʀʥʬʦʨʤʘʮʠʷ ʦ ʥʘʩʪʫʧʣʝʥʠʠ ʩʪʨʘʭʦʚʦʛʦ ʩʣʫʯʘʷ: ʩʧʨʘʚʢʘ ʠʟ 

ɻʀɹɼɼ ʠʣʠ ʜʘʥʥʳʝ (ʬʦʪʦ/ʚʠʜʝʦ) ɻʃʆʅɸʉʉ; 

- ɼʦʢʫʤʝʥʪʳ ʚʠʥʦʚʥʠʢʘ (ʧʘʩʧʦʨʪʥʳʝ ʜʘʥʥʳʝ, ʜʘʥʥʳʝ ʧʦʣʠʩʘ, ʜʦ-

ʢʫʤʝʥʪʳ ʊʉ). 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʣʝʢʪʘ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʨʠʟʥʘʥʠʷ ʠʭ ʢʦʨʨʝʢʪ-

ʥʦʩʪʠ, ʩʪʨʘʭʦʚʘʷ ʢʦʤʧʘʥʠʷ ʚʳʧʣʘʯʠʚʘʝʪ ʧʦʪʝʨʧʝʚʰʝʤʫ ʦʧʨʝʜʝʣʝʥʥʫʶ 

https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%B4%D0%BD%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%BE%D0%BB%D1%91%D1%82
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%B3%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A3%D1%89%D0%B5%D1%80%D0%B1
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D1%89%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B3%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B0%D1%85%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BE%D1%82%D0%B2%D0%B5%D1%82%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D0%B8
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ʜʝʥʝʞʥʫʶ ʩʫʤʤʫ. ʉʫʤʤʘ, ʚʳʧʣʘʯʝʥʥʘʷ ʩʪʨʘʭʦʚʱʠʢʦʤ ʚʳʛʦʜʦʧʨʠʦʙʨʝʪʘ-

ʪʝʣʶ, ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ ʩʫʤʤʝ ʫʱʝʨʙʘ ʊʉ. 

ɽʩʣʠ ʫʱʝʨʙ ʙʳʣ ʚʳʧʣʘʯʝʥ, ʪʦ ʩʪʨʘʭʦʚʱʠʢ ʧʦʣʫʯʘʝʪ ʧʨʘʚʦ ʥʘ ʩʫʙ-

ʨʦʛʘʮʠʶ, ʪ.ʝ. ʠʤʝʝʪ ʧʨʘʚʦ ʧʨʝʜʲʷʚʠʪʴ ʪʨʝʙʦʚʘʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʩʫʤʤʳ 

ʫʱʝʨʙʘ ʢ ʚʠʥʦʚʥʠʢʫ ɼʊʇ. 

ʉʪʨʘʭʦʚʱʠʢ ʧʦʪʝʨʧʝʚʰʝʛʦ ʦʙʷʟʘʥ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʪʴ ʚʠʥʦʚʥʠʢʘ ʦ 

ʧʦʣʫʯʝʥʠʠ ʧʨʘʚʘ ʥʘ ʩʫʙʨʦʛʘʮʠʶ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʟʳʩʢʘʥʠʷ ʚʳʧʣʘʪʳ ï 

ʚʠʥʦʚʥʠʢʫ ʥʘʧʨʘʚʣʷʝʪʩʷ ʧʨʝʪʝʥʟʠʷ ʩ ʧʨʠʣʦʞʝʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʨʝʛʠ-

ʩʪʨʘʮʠʠ ʩʪʨʘʭʦʚʦʛʦ ʩʣʫʯʘʷ, ʢʦʪʦʨʘʷ ʚʳʩʪʫʧʠʪ ʚ ʢʘʯʝʩʪʚʝ ʜʦʢʘʟʘʪʝʣʴʥʦʡ 

ʙʘʟʳ (ʨʝʟʫʣʴʪʘʪʳ ʥʝʟʘʚʠʩʠʤʦʡ ʵʢʩʧʝʨʪʠʟʳ), ʘ ʪʘʢ ʞʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʬʘʢ-

ʪʘ ʚʳʧʣʘʪʳ ʩʫʤʤʳ ʧʦʪʝʨʧʝʚʰʝʤʫ ʩ ʪʦʯʥʳʤ ʫʢʘʟʘʥʠʝʤ ʩʫʤʤʳ ʫʱʝʨʙʘ 

(ʨʘʟʣʠʯʥʳʝ ʧʣʘʪʝʞʥʳʝ ʜʦʢʫʤʝʥʪʳ ʩ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʝʨʝʯʠʩʣʝʥʠʷ ʜʝ-

ʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʠʤʷ ʧʦʩʪʨʘʜʘʚʰʝʛʦ). 

ʇʦ ʧʦʣʠʩʫ ʆʉɸɻʆ ʚʠʥʦʚʥʠʢ ʧʨʦʠʩʰʝʩʪʚʠʷ ʤʦʞʝʪ ʦʧʣʘʪʠʪʴ ʯʘʩʪʴ 

ʟʘʷʚʣʝʥʥʦʡ ʩʫʤʤʳ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʪʨʝʙʦʚʘʥʠʝ ʙʫʜʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʝʛʦ 

ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ ʩ ʧʨʦʩʴʙʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʯʘʩʪʠ ʩʫʤʤʳ ʫʱʝʨʙʘ. 

ɽʩʣʠ ʚʠʥʦʚʥʠʢ ɼʊʇ ʦʪʢʘʟʳʚʘʝʪ ʚ ʜʦʙʨʦʚʦʣʴʥʦʡ ʚʳʧʣʘʪʝ, ʩʪʨʘʭʦ-

ʚʘʷ ʢʦʤʧʘʥʠʷ ʠʤʝʝʪ ʧʨʘʚʦ ʦʙʨʘʪʠʪʴʩʷ ʚ ʩʫʜ. ɽʩʣʠ ʚʩʝ ʙʫʤʘʛʠ, ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʥʳʝ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʝʡ, ʚʝʨʥʳ ʠ ʢʦʨʨʝʢʪʥʦ ʦʬʦʨʤʣʝʥʳ, ʩʫʜ ʦʙʷʞʝʪ 

ʚʠʥʦʚʥʠʢʘ ʘʚʘʨʠʠ ʟʘʧʣʘʪʠʪʴ ʦʙʦʟʥʘʯʝʥʥʫʶ ʚ ʧʨʝʪʝʥʟʠʠ ʩʪʨʘʭʦʚʦʡ ʢʦʤ-

ʧʘʥʠʠ ʩʫʤʤʫ. 

ʇʨʠ ʚʳʧʣʘʪʝ ʯʘʩʪʠ ʩʫʤʤʳ ʧʦʣʠʩʦʤ ʆʉɸɻʆ ʚʠʥʦʚʥʠʢʘ, ʤʝʞʜʫ 

ʩʪʨʘʭʦʚʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʧʨʦʠʩʭʦʜʠʪ ʚʟʘʠʤʦʨʘʩʯʝʪ ʯʝʨʝʟ ʈʦʩʩʠʡʩʢʠʡ 

ʉʦʶʟ ɸʚʪʦʩʪʨʘʭʦʚʱʠʢʦʚ (ʜʘʣʝʝ ʈʉɸ), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ ʧʦ-

ʩʨʝʜʥʠʢʦʤ ʧʨʠ çʦʙʱʝʥʠʠè ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʨʘʩʯʝʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ 

ʈʉɸ çɸʇʂ ʀʈʎ ʆʉɸɻʆè ʠ ʧʨʦʮʝʩʩ ʦʙʤʝʥʘ ʜʘʥʥʳʭ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-

ʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ ʦʧʠʩʘʥ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʨʝʛʣʘʤʝʥʪʝ 

ʈʉɸ ʠ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʯʣʝʥʘʤ ʈʉɸ [2].  

ʇʨʦʮʝʩʩ ʨʘʟʛʨʘʥʠʯʠʚʘʝʪ ʩʫʙʨʦʛʘʮʠʶ ʥʘ ʚʭʦʜʷʱʫʶ ʠ ʠʩʭʦʜʷʱʫʶ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʌʦʨʤʘ ʩʫʙʨʦʛʘʮʠʦʥʥʦʡ ʟʘʷʚʢʠ ʦʜʥʘ ʜʣʷ ʚʭʦʜʷʱʝʡ ʠ ʠʩ-

ʭʦʜʷʱʝʡ ʩʫʙʨʦʛʘʮʠʠ. ʈʘʟʣʠʯʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦ ʠʩʭʦʜʷʱʝʡ ʟʘ-

ʷʚʢʝ ʜʘʥʥʳʝ ʧʦʪʝʨʧʝʚʰʝʛʦ ʂɸʉʂʆ ʟʘʧʦʣʥʷʶʪʩʷ ʜʘʥʥʳʤʠ ʧʦ ʜʦʛʦʚʦʨʫ 

ʢʦʤʧʘʥʠʠ ʧʦʪʝʨʧʝʚʰʝʛʦ, ʥʦʤʝʨ ʫʙʳʪʢʘ ʜʨʫʛʦʡ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ ï 

ʥʦʤʝʨ ʫʙʳʪʢʘ ʆʉɸɻʆ. ʇʦ ʚʭʦʜʷʱʝʡ ʩʫʙʨʦʛʘʮʠʦʥʥʦʡ ʟʘʷʚʢʝ ʜʘʥʥʳʝ ʚʠ-

ʥʦʚʥʠʢʘ ʟʘʧʦʣʥʷʶʪʩʷ ʜʘʥʥʳʤʠ ʜʦʛʦʚʦʨʘ ʩʪʨʘʭʦʚʘʥʠʷ ʆʉɸɻʆ. ʅʦʤʝʨ 

ʫʙʳʪʢʘ ʜʨʫʛʦʡ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ ï ʥʦʤʝʨ ʫʙʳʪʢʘ ʂɸʉʂʆ ï ʧʦʣʠʩ ʧʦ-

ʪʝʨʧʝʚʰʝʛʦ. 

ʊʘʢ ʞʝ, ʈʉɸ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʚʝʙ-ʩʝʨʚʠʩʘ ʜʣʷ ʩʪʨʘ-

ʭʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʢʘʢ ʚʘʨʠʘʥʪ ʦʙʤʝʥʘ ʩʫʙʨʦʛʘʮʠʦʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ. 
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ʉʫʙʨʦʛʘʮʠʷ ï ʜʦʚʦʣʴʥʦ ʪʨʫʜʦʝʤʢʠʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ, ʥʫʞʜʘʶʱʠʡʩʷ 

ʚ ʧʝʨʝʩʤʦʪʨʝ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʮʝʩʩʫ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠ ʚʟʘʠʤʦ-

ʨʘʩʯʝʪʦʚ. 

ɼʘʥʥʳʝ ʦ ʩʪʨʘʭʦʚʘʪʝʣʝ ʠ ʝʛʦ ʘʚʪʦʤʦʙʠʣʝ ʥʝʦʙʭʦʜʠʤʳ ʥʘ ʨʘʟʣʠʯ-

ʥʳʭ ʵʪʘʧʘʭ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘʧʦʣʥʷʪʴ ʠʭ ʥʫʞʥʦ ʥʝʦʜʥʦʢʨʘʪʥʦ. ʅʦ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʜʘʥʥʳʭ ʝʩʪʴ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʙʘʟʝ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ 

ʫʞʝ ʧʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʩʪʨʘʭʦʚʦʛʦ ʩʣʫʯʘʷ. 

ʊʘʢ ʞʝ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʜʣʝʞʠʪ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʤʝʥʘ ʩʦʦʙʱʝ-

ʥʠʷʤʠ ʩ ʜʨʫʛʠʤʠ ʩʪʨʘʭʦʚʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ 

ʩʝʨʚʠʩʳ ʈʉɸ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚʳʩʪʘʚʣʝʥʠʷ ʠ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʫʙʨʦʛʘʮʠʦʥʥʳʭ ʪʨʝʙʦʚʘ-

ʥʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʙʘʟʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʩʪʨʘʭʦʚʳʭ ʢʦʤ-

ʧʘʥʠʡ: 

¶ ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʩʭʦʜʷʱʠʭ ʩʫʙʨʦʛʘʮʠʦʥʥʳʭ ʟʘʷʚʦʢ ʠʟ ʫʙʳʪʢʘ 
ʂɸʉʂʆ, ʩʙʦʨ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ ʧʦʣʥʦʛʦ ʧʘʢʝʪʘ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦ ʩʪʨʘʭʦʚʦʤʫ ʩʣʫʯʘʶ; 

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʝʤʘ ʚʭʦʜʷʱʠʭ ʩʫʙʨʦʛʘʮʠʦʥʥʳʭ 

ʟʘʷʚʦʢ ʠ ʚʭʦʜʷʱʠʭ ʩʫʙʨʦʛʘʮʠʦʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʦʪ ʈʉɸ, ʧʨʦʚʝʨʢʘ ʜʘʥ-

ʥʳʭ ʪʨʝʙʦʚʘʥʠʷ ʩ ʜʘʥʥʳʤʠ ʩʪʨʘʭʦʚʦʛʦ ʩʦʙʳʪʠʷ; 

¶ ɺʳʛʨʫʟʢʫ ʜʘʥʥʳʭ ʧʨʝʪʝʥʟʠʡ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʪʨʘʭʦʚʫʶ 
ʩʠʩʪʝʤʫ ʠʟ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ; 

¶ ɸʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʨʠʚʷʟʢʫ ʩʢʘʥʠʨʦʚʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʢ ʩʫʙʨʦ-

ʛʘʮʠʦʥʥʦʡ ʟʘʷʚʢʝ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʪʨʫʜʦʟʘʪʨʘʪʳ 

ʧʝʨʩʦʥʘʣʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ, ʦʬʦʨʤʣʝʥʠʝ ʠ ʧʨʦʚʝʨʢʫ ʚʭʦʜʷʱʠʭ ʠ ʠʩʭʦ-

ʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢ ʞʝ ʧʦʟʚʦʣʠʪ ʚʝʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʨʘʩʯʝʪʳ 

ʩʫʤʤ ʧʦ ʫʙʳʪʢʘʤ ʩʪʨʘʭʦʚʘʥʠʷ. ʕʪʦ ʧʦʤʦʞʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʪʦʯʥʦʩʪʴ ʜʘʥ-

ʥʳʭ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʩʪʨʘʭʦʚʱʠʢʘʤʠ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʫʚʝʣʠʯʠʪ ʯʠʩʣʦ 

ʨʝʰʝʥʠʡ ʧʦ ʩʫʙʨʦʛʘʮʠʠ ʚ ʧʦʣʴʟʫ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ. 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ WEB ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʉʋɹɼ ʠ Java ï ʩʝʨʚʣʝʪʦʚ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʩʪʨʫʢʪʫʨʘ WEB ʩʠʩʪʝʤʳ (ʩʤ. ʨʠʩ.1): 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʝʡʥʝʨʘ ʩʝʨʚʣʝʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʨʚʝʨ Tomcat 9. 

ʂʦʥʪʝʡʥʝʨ ʩʝʨʚʣʝʪʦʚ ʫʧʨʘʚʣʷʝʪ ʨʘʙʦʪʦʡ WEB ʩʠʩʪʝʤʳ. ʏʝʨʝʟ ʥʝʛʦ ʩʝʨʚ-

ʣʝʪʳ ʠ HTML - ʬʦʨʤʳ (ʩʪʘʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʠʤʦʝ) ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ 

ʙʨʘʫʟʝʨʦʤ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʝʨʚʣʝʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʥʠʭ 

ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʬʫʥʢʮʠʶ. ɺ ʢʘʯʝʩʪʚʝ ʉʋɹɼ ʠʩʧʦʣʴʟʫʝʪʩʷ 

MySql. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ MySql ʨʘʟʨʘʙʦʪʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ çBibliotekaè. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʦ Java ï ʧʨʠʣʦʞʝʥʠʝ. ɿʘʧʫʩʢ Java ï 

ʧʨʠʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ. ʈʘʩʩʤʦʪʨʠʤ ʨʘʟʨʘʙʦʪʢʫ 

ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ WEB ʩʠʩʪʝʤʳ. 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ WEB ʩʠʩʪʝʤʳ 

 

ʉʦʟʜʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ çBibliotekaè 

ɹʘʟʘ ʜʘʥʥʳʭ çBibliotekaè ʩʣʫʞʠʪ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ 

ʙʠʙʣʠʦʪʝʢʠ. 

ɼʘʥʥʘʷ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʦʙʲʝʢʪʳ: ɸʚʪʦ-

ʨʳ ʠ ʂʥʠʛʠ. 

ʆʙʲʝʢʪ ɸʚʪʦʨʳ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ : 

Å ʂʦʜ ʘʚʪʦʨʘ (ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ) - id_avtora 

Å ʌʀʆ ʘʚʪʦʨʘ - fio 

ʆʙʲʝʢʪ ʂʥʠʛʠ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

Å ʢʦʜ ʢʥʠʛʠ (ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ) ï id_knigi 

Å ʩʩʳʣʢʘ ʥʘ ʘʚʪʦʨʘ (ʚʥʝʰʥʠʡ ʢʣʶʯ) ï id_avtora  

Å ʥʘʟʚʘʥʠʝ ʢʥʠʛʠ - nazvanie 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʚʝʜʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʪʘʙ-

ʣʠʮʫ Users, ʚ ʢʦʪʦʨʫʶ ʚʩʪʘʚʠʤ ʜʚʘ ʩʪʦʣʙʮʘ UserName ʠ Password, ʚ ʢʦʪʦ-

ʨʳʝ ʚʚʝʜʝʤ ʬʘʤʠʣʠʠ ʠ ʠʤʝʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦʟʜʘʥʠʝ 

ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ MySql ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

SQL ʟʘʧʨʦʩʦʚ. 

ʉʦʟʜʘʥʠʝ Java ï ʧʨʠʣʦʞʝʥʠʷ 

Java ï ʧʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʙʘʟʦʡ 

ʙʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʙʘʟʝ ʠ ʚʳʚʦʜʘ ʜʘʥʥʳʭ ʠʟ 

ʙʘʟʳ. ʉʦʟʜʘʥʠʝ ʦʙʲʝʢʪʦʚ: con - ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 

stmt ï ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʦʚ ʩ SQL ʟʘʧʨʦʩʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʝ-

ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

private Connection con = null; // ʩʦʝʜʠʥʝʥʠʝ ʩ ɹɼ 

private Statement stmt = null; // ʦʧʝʨʘʪʦʨ 

// ʂʦʥʩʪʨʫʢʪʦʨ ʢʣʘʩʩʘ Biblioteka 

public Biblioteka(String DBName, String ip, int port) 

throws Exception 

{  

Class.forName("com.mysql.jdbc.Driver").newInstance(); 

String url = "jdbc:mysql://"+ip+":"+port+"/"+DBName; 

con = DriverManager.getConnection(url, "root", ""); 

stmt = con.createStatement(); 
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}  

ɼʘʣʝʝ, ʦʙʲʝʢʪ stmt ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ Java ï ʧʨʠʣʦʞʝʥʠʠ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʫʢʘʟʘʥʥʳʤʠ SQL ʟʘʧʨʦʩʘʤʠ. 

ʉʦʟʜʘʥʠʝ ʩʝʨʚʣʝʪʦʚ 

ʈʘʟʨʘʙʦʪʘʥʦ ʧʷʪʴ ʩʝʨʚʣʝʪʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʣʝʜʫʶʱʝʝ ʥʘʟʥʘʯʝ-

ʥʠʝ: 

1) LoginServ1 ï ʩʣʫʞʠʪ ʜʣʷ ʚʚʦʜʘ ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʫʢʘʟʘʥʠʷ ʥʦʤʝʨʘ ʚʳʟʳʚʘʝʤʦʛʦ ʩʝʨʚʣʝʪʘ: 

1 - ʚʳʟʳʚʘʝʪʩʷ ʩʝʨʚʣʝʪ WelcomeServlet7 

2 - ʚʳʟʳʚʘʝʪʩʷ ʩʝʨʚʣʝʪ WelcomeServlet8 

3 - ʚʳʟʳʚʘʝʪʩʷ ʩʝʨʚʣʝʪ WelcomeServlet9 

4 - ʚʳʟʳʚʘʝʪʩʷ ʩʝʨʚʣʝʪ WelcomeServlet6 

2) WelcomeServlet7 - ʩʣʫʞʠʪ ʜʣʷ ʚʳʚʦʜʘ ʠʟ ʙʘʟʳ ʩʧʠʩʢʘ ʚʩʝʭ ʘʚ-

ʪʦʨʦʚ 

3) WelcomeServlet8 - ʩʣʫʞʠʪ ʜʣʷ ʚʚʦʜʘ ʥʦʚʦʛʦ ʘʚʪʦʨʘ ʚ ʙʘʟʫ 

4) WelcomeServlet9- ʩʣʫʞʠʪ ʜʣʷ ʫʜʘʣʝʥʠʷ ʘʚʪʦʨʘ ʠʟ ʙʘʟʳ 

5) WelcomeServlet6- ʩʣʫʞʠʪ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ 

ʂʘʞʜʳʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʩʝʨʚʣʝʪʦʚ, ʢʨʦʤʝ ʧʦʩʣʝʜʥʝʛʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ WEB ï ʬʦʨʤʳ ʩ ʮʝʣʴʶ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʜʘʥ-

ʥʳʭ ʥʘ ʵʢʨʘʥ, ʘ ʪʘʢʞʝ ï ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠ-

ʤʝʨʘ ʧʨʠʚʝʜʝʤ ʬʨʘʛʤʝʥʪ ʩʝʨʚʣʝʪʘ LoginServ1, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʩʦʟʜʘʥʠʝ 

ʬʦʨʤʳ ʜʣʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʜʘʥʥʳʭ ʥʘ ʵʢʨʘʥ: 

out.println("<TD>Password:</TD>"); 

out.println("<TD><INPUT TYPE=PASSWORD 

NAME=password></TD>"); 

out.println("</TR>"); 

out.println("<TR>");out.println("<BR>1 - Displaying All Avtories, 2 - 

Insert Avtor, 3 - Delete Avtor, 4 - Quit."); 

out.println("<TD>Nomer:</TD>"); 

out. println( "<TD><INPUT TYPE=TEXT NAME=nomer></TD>"); 

out.println("</TR>"); 

out.println("<TR>"); 

out.println("<TD ALIGN=RIGHT COLSPAN=2>"); 

out.println("<INPUT TYPE=SUBMIT VALUE=Login></TD>"); 

ʇʨʠʚʝʜʝʤ ʪʘʢʞʝ ʬʨʘʛʤʝʥʪ ʵʪʦʛʦ ʞʝ ʩʝʨʚʣʝʪʘ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ 

ʩʦʝʜʠʥʝʥʠʝ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʠ ʚʳʙʦʨʢʫ ʠʟ ʙʘʟʳ ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ: 

String url = "jdbc:mysql://localhost:3306/biblioteka"; 

con = DriverManager.getConnection(url, "root", ""); 

s= con.createStatement(); 

sql = "SELECT userName FROM Users WHERE 

UserName="+"'"+userName+"'"+" AND Password="+"'"+password+"'"; 
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ɼʣʷ ʟʘʧʫʩʢʘ WEB ʩʠʩʪʝʤʳ ʟʘʧʫʩʢʘʝʤ Tomcat 9, ʟʘʪʝʤ ʚ ʘʜʨʝʩʥʫʶ 

ʩʪʨʦʢʫ ʙʨʘʫʟʝʨʘ ʚʚʦʜʠʤ çhttp://localhost:8080/myApp/LoginServ1è. ʅʘ ʵʢ-

ʨʘʥ ʚʳʚʦʜʠʪʩʷ ʦʢʥʦ ʩʝʨʚʣʝʪʘ çLoginServ1è (ʨʠʩ.2). ʇʦʩʣʝ ʚʚʦʜʘ ʣʦʛʠʥʘ, 

ʧʘʨʦʣʷ ʠ ʥʦʤʝʨʘ ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʢʥʦ: 1 ï ʦʢʥʦ ʜʣʷ ʚʳʚʦʜʘ 

ʩʧʠʩʢʘ ʘʚʪʦʨʦʚ (ʩʤ. ʨʠʩ.3); 2 ï ʦʢʥʦ ʜʣʷ ʚʚʦʜʘ ʚ ʪʘʙʣʠʮʫ ʠʜʝʥʪʠʬʠʢʘʮʠ-

ʦʥʥʦʛʦ ʥʦʤʝʨʘ ʠ ʌʀʆ ʘʚʪʦʨʘ (ʩʤ. ʨʠʩ.4ʘ); 3 ï ʦʢʥʦ ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟ ʪʘʙ-

ʣʠʮʳ ʘʚʪʦʨʘ ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʤʫ ʥʦʤʝʨʫ ʵʪʦʛʦ ʘʚʪʦʨʘ 

(ʩʤ. (ʨʠʩ.4ʙ); 4 ï ʦʢʥʦ ʜʣʷ ʚʳʭʦʜʘ ʠʟ ʩʠʩʪʝʤʳ (ʩʤ. ʨʠʩ.5). ʇʦʩʣʝ ʟʘʚʝʨʰʝ-

ʥʠʷ ʨʘʙʦʪʳ ʚ ʢʘʞʜʦʤ ʠʟ ʦʢʦʥ ʥʘ ʨʠʩ. 2-4, ʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʟʚʨʘʱʘʝʤ-

ʩʷ ʚ ʧʝʨʚʦʝ ʦʢʥʦ (ʩʤ. ʨʠʩ.2). 

 

 

 

 

 

 

 
ʈʠʩ. 2. ɺʚʦʜ ʣʦʛʠʥʘ, ʧʘʨʦʣʷ ʠ ʥʦʤʝʨʘ        ʈʠʩ. 3. ɺʳʚʦʜ ʩʧʠʩʢʘ ʘʚʪʦʨʦʚ 

 

 

 

 

 
                 ʘ)                                                                 ʙ) 

ʈʠʩ. 4: ʘ) - ɺʚʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʥʦʤʝʨʘ ʠ ʌʀʆ ʘʚʪʦʨʘ ʜʣʷ ʚʚʦʜʘ  

ʚ ʪʘʙʣʠʮʫ; ʙ) - ɺʚʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʥʦʤʝʨʘ ʘʚʪʦʨʘ ʜʣʷ ʝʛʦ ʫʜʘʣʝʥʠʷ  

ʠʟ ʪʘʙʣʠʮʳ 

 

 

 

 

 

 

 
ʈʠʩ. 5. ɿʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 
1. ɹʫʜʠ ʂʫʨʥʷʚʘʥ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ WEB-ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʷʟʳʢʝ Java.  ʄ.: ʃʦʨʠ, 

2014.  880 ʩ.  
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ʋɼʂ 004.65  
 

ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ                   

ɼʃʗ ɸɺʊʆʄɸʊʀʏɽʉʂʆɻʆ ʌʆʈʄʀʈʆɺɸʅʀʗ                      

OLAP-ʂʋɹʆɺ, ʀʍ ʇʆʉʃɽɼʋʖʑɽɻʆ 

ɸɺʊʆʄɸʊʀʏɽʉʂʆɻʆ ɿɸʇʆʃʅɽʅʀʗ ʀ ʇʈʆʉʄʆʊʈɸ 

ʉʈɽɿʆɺ 

 

ʉ.ɺ. ʂʦʨʯʘʛʠʥ, ɸ.ɹ. ʈʘʫʭʚʘʨʛʝʨ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɸ.ɹ. ʈʘʫʭʚʘʨʛʝʨ, ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, 

ʜʦʮʝʥʪ 
 

ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʦʟʜʘʥʠʷ OLAP-ʢʫʙʦʚ ʠʟ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʙʘʟ ʜʘʥʳ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʧʦʩʪʨʦʝʥʠʝ ʦʪʯʝʪʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʥʝ-

ʩʝʥʥʦʡ ʚ ʩʦʟʜʘʥʥʳʡ ʢʫʙ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: OLAP, OLAP-ʢʫʙ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʪʯʝʪʥʦ-

ʩʪʠ. 
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ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʙʦʪʘʶʱʠʝ 

ʚ ʦʪʨʘʩʣʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʧʦʥʝʩʣʠ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʷ-

ʶʪ ʩʦʙʦʡ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʡ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʙʦʣʴʰʠʥʩʪʚʦ ʥʫʞʜ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʄʥʦʛʠʝ ʙʦʣʴʰʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʣʘʜʝʶʪ 
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ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʟ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʝʙʝ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʢʘʞʜʦʜʥʝʚʥʳʭ ʩʦʙʳʪʠʷʭ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚʥʫʪʨʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʕʪʠ ʙʘʟʳ 

ʥʝʦʙʭʦʜʠʤʳ ʘʥʘʣʠʪʠʢʘʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʠʟʥʝʩ ʘʥʘʣʠʟʘ. ʀʤʝʥʥʦ ʜʣʷ 

ʵʪʠʭ ʮʝʣʝʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ OLAP. 

OLAP ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʆʩʥʦʚ-

ʥʦʝ ʥʘʟʥʘʯʝʥʠʝ OLAP-ʩʠʩʪʝʤ ð ʧʦʜʜʝʨʞʢʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʨʦʠʟʚʦʣʴʥʳʭ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ-ʘʥʘʣʠʪʠʢʦʚ.
[1]

 ɼʘʥʥʳʝ ʚ OLAP 

ʭʨʘʥʷʪʩʷ ʚ ʤʥʦʛʦʤʝʨʥʦʡ ʤʦʜʝʣʠ. ʄʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʫʙ. ʅʘ 

ʦʩʷʭ ʢʦʦʨʜʠʥʘʪ ʢʫʙʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʠʟʤʝʨʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘ. ʅʘ ʧʝʨʝʩʝʯʝʥʠʠ ʵʪʠʭ ʦʩʝʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʨʦʮʝʩʩʳ ʚ ʯʠʩʣʘʭ. ʕʪʠ ʜʘʥʥʳʝ ʥʘʟʳʚʘ-

ʶʪʩʷ ʤʝʨʘʤʠ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʚʠʜʦʚ ʪʝʭʥʦʣʦʛʠʡ OLAP. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝ-

ʤʳʝ ʠʟ ʥʠʭ. 

MOLAP ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ OLAP, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʥʦʛʦʤʝʨʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʙʘʟʘ ʜʘʥʥʳʭ ʜʝʣʠʪ ʠʥʬʦʨʤʘ-

ʮʠʶ ʨʘʟʣʠʯʥʳʤ ʢʨʠʪʝʨʠʷʤ. ʄʥʦʛʦʤʝʨʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʭʦʨʦʰʘ ʪʝʤ, ʯʪʦ 

ʩʧʦʩʦʙʥʘ ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʫʜʦʙʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʚ ʤʥʦʛʦʤʝʨʥʦʤ 

ʚʠʜʝ, ʘ ʪʘʢ ʞʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʚʳʧʦʣʥʷʪʴ ʟʘʧʨʦʩʳ ʢ ʜʘʥʥʳʤ. 

ʀʟ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʸʪʩʷ ʚ ʤʥʦʛʦʤʝʨʥʫʶ 

ʙʘʟʫ ʜʘʥʥʳʭ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʘʛʨʝʛʘʮʠʷ. ʄʠʥʫʩʦʤ ʤʥʦʛʦʤʝʨ-

ʥʳʭ ʙʘʟ ʷʚʣʷʝʪʩʷ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʫʩ-

ʪʦʡʯʠʚʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʝʣʷʮʠʦʥʥʳʤʠ, ʘ ʪʘʢ ʞʝ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘ-

ʱʝʥʠʷ ʢ ʙʘʟʘʤ ʚ ʤʦʤʝʥʪ ʘʛʨʝʛʘʮʠʠ ʠʭ ʜʘʥʥʳʭ.  

ʀʥʦʛʜʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʥʦʛʦʤʝʨʥʦʡ ʙʘʟʳ ʧʨʦʠʩʭʦʜʠʪ ʩʦʙʳʪʠʝ, ʧʦ-

ʣʫʯʠʚʰʝʝ ʥʘʟʚʘʥʠʝ çʚʟʨʳʚè ʙʘʟʳ ʜʘʥʥʳʭ. ɽʩʣʠ ʧʨʦʠʩʭʦʜʠʪ çʚʟʨʳʚè, ʪʦ 

ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ ʘʛʨʝʛʘʮʠʠ ʙʘʟʘ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʝʤ 

ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʜʦ ʵʪʦʛʦ. ʇʨʠʯʠʥʫ ʪʘʢʠʭ ʩʦʙʳʪʠʡ ʪʨʫʜʥʦ ʦʙʲʷʩʥʠʪʴ. ʏʘ-

ʱʝ ʚʩʝʛʦ ʚʳʜʚʠʛʘʝʪʩʷ ʧʦʟʠʮʠʷ, ʯʪʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʨʝʞʝʥʥʦʩʪʴʶ ʙʘʟʳ 

ʜʘʥʥʳʭ ʧʨʠ ʠʭ ʘʛʨʝʛʠʨʦʚʘʥʠʠ. ʇʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʙʘʟʘ ʠʤʝʝʪ ʤʘʣʳʡ ʥʘʙʦʨ 

ʜʘʥʥʳʭ, ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʨʘʚʥʠʤʳʡ ʩ ʯʠʩʣʦʤ ʫʨʦʚʥʝʡ ʘʛʨʝʛʠʨʦʚʘʥʠʷ, ʠʟ 

ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴʩʷ ʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ. 

ɿʘʨʘʥʝʝ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʠʟʦʡʜʝʪ ʣʠ çʚʟʨʳʚè ʦʯʝʥʴ ʩʣʦʞʥʦ, ʥʦ ʩʫ-

ʱʝʩʪʚʫʝʪ ʧʦʜʭʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʟʙʝʛʘʪʴ ʵʪʦʛʦ. ʆʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ ʠ ʠʭ ʦʧʪʠʤʠʟʘʮʠʠ, ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʪʘʢʠʭ ʩʣʫʯʘʝʚ. 

ʀʪʘʢ, ʠʟ ʧʣʶʩʦʚ MOLAP-ʩʠʩʪʝʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʙʳʩʪʨʦʛʦ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʟʳʢʘ ʟʘʧʨʦʩʦʚ ʠ ʥʘʣʠʯʠʝ 

ʫʞʝ ʧʨʦʩʯʠʪʘʥʥʳʭ ʜʘʥʥʳʭ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ. ʀʟ ʤʠʥʫʩʦʚ ʚʦʟʤʦʞ-
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ʥʦʩʪʴ çʚʟʨʳʚʘè ɹɼ ʠ ʩʣʘʙʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʜʘʥʥʳʭ. 

ROLAP - ʵʪʦ Relational On-Line Analytical Processing, ʪʦ ʝʩʪʴ ʨʝʣ̫-

ʮʠʦʥʥʳʡ OLAP. ʊʝʨʤʠʥ ROLAP ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ OLAP-ʩʝʨʚʝʨ ʙʘʟʠʨʫʝʪ-

ʩʷ ʥʘ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ.
[2]

 ɹʘʟʘ ʜʘʥʥʳʭ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʪʨʦʠʪʩʷ 

ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʩʭʝʤʝ, ʜʣʷ ʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʠ ʧʦʣʫ-

ʯʝʥʠʷ ʜʘʥʥʳʭ. ʉʫʱʝʩʪʚʫʝʪ 2 ʪʘʢʠʝ ʩʭʝʤʳ. ʇʝʨʚʘʷ ʠʟ ʥʠʭ ʥʘʟʳʚʘʝʪʩʷ 

çʩʥʝʞʠʥʢʘè. ʆʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʤʝʝʪʩʷ ʮʝʥʪʨʘʣʴʥʘʷ ʪʘʙʣʠʮʘ, 

ʩʚʷʟʳʚʘʶʱʘʷ ʤʝʞʜʫ ʩʦʙʦʡ ʚʩʝ ʧʝʨʠʬʝʨʠʡʥʳʝ ʪʘʙʣʠʮʳ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ 

ʧʝʨʠʬʝʨʠʡʥʳʝ ʪʘʙʣʠʮʳ ʤʦʛʫʪ ʠʤʝʪʴ ʩʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʪʘʙʣʠʮʘʤʠ. ɺʪʦʨʘʷ 

ʩʭʝʤʘ ʥʘʟʳʚʘʝʪʩʷ çʟʚʝʟʜʘè. ʆʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ çʩʥʝʞʠʥʢʠè ʦʪʩʫʪʩʪʚʠʝʤ 

ʩʚʷʟʝʡ ʧʝʨʠʬʝʨʠʡʥʳʭ ʪʘʙʣʠʮ ʩ ʣʶʙʳʤʠ ʪʘʙʣʠʮʘʤʠ, ʢʨʦʤʝ ʮʝʥʪʨʘʣʴʥʦʡ. 

ʇʨʠ ROLAP ʤʥʦʛʦʤʝʨʥʘʷ ʤʦʜʝʣʴ ʩʦʟʜʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ 

ʟʘʧʨʦʩʦʚ SQL. 

ʇʣʶʩʦʤ ROLAP ʷʚʣʷʝʪʩʷ ʝʛʦ ʭʦʨʦʰʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦ-

ʛʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ ʢʨʫʧʥʳʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ. ʄʠʥʫʩʦʤ ʞʝ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʴʰʠʭ ʟʘʧʨʦʩʦʚ SQL ʦʧʳʪʥʳʤ ʧʨʦʛʨʘʤʤʠ-

ʩʪʦʤ. 

HOLAP ï ʛʠʙʨʠʜʥʳʡ ʧʦʜʭʦʜ ʢ OLAP, ʷʚʣʷʶʱʠʡʩʷ ʩʦʯʝʪʘʥʠʝʤ 

ʤʥʦʛʦʤʝʨʥʦʡ ʠ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. 

ʇʨʠ ʘʨʭʠʪʝʢʪʫʨʝ HOLAP ʚ ʤʥʦʛʦʤʝʨʥʦʡ ʙʘʟʝ ʩʦʜʝʨʞʘʪʩʷ ʩʪʨʫʢʪʫ-

ʨʘ ʢʫʙʘ ʠ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ. ɼʘʥʥʳʝ ʥʠʞ-

ʥʠʭ ʫʨʦʚʥʝʡ ʛʨʫʧʧʠʨʦʚʦʢ ʭʨʘʥʷʪʩʷ ʚ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ.  

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʧʦʜʭʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ROLAP ʜʣʷ ʨʘʟʨʝʞʝʥʥʳʭ ʜʘʥʥʳʭ ʠ MOLAP ʜʣʷ ʧʣʦʪʥʳʭ ʦʙʣʘʩʪʝʡ, ʘ 

ʢ ʥʝʜʦʩʪʘʪʢʘʤ ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʥʠʷ MOLAP ʠ ROLAP. 

ʅʝʚʟʠʨʘʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʠʭ OLAP ʧʨʠʣʦʞʝ-

ʥʠʡ, ʚʩʝ ʦʥʠ ʠʤʝʶʪ ʦʜʠʥ ʥʝʧʨʠʷʪʥʳʡ ʥʝʜʦʩʪʘʪʦʢ. ʆʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʘʥʘʣʠʟʘ, OLAP-

ʢʫʙ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʙʥʦʚʣʷʪʴ. ʇʨʦʮʝʩʩ ʦʙʥʦʚʣʝʥʠʷ ʤʦʞʝʪ 

ʧʨʦʜʦʣʞʘʪʴʩʷ ʜʦʚʦʣʴʥʦ ʜʦʣʛʦ. ɺʦ ʚʨʝʤʷ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝ-

ʚʦʟʤʦʞʥʘ ʨʘʙʦʪʘ ʘʥʘʣʠʪʠʢʦʚ ʩ ʫʞʝ ʠʤʝʶʱʠʤʠʩʷ ʜʘʥʥʳʤʠ. ʕʪʦ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʤʝʜʣʷʪʴ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʦʚʝʜʷ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʧʦ ʨʘʙʦʪʝ ʩ ʘʥʘʣʠʟʦʤ 

ʜʘʥʥʳʭ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʦʟʜʘʪʴ ʧʨʠʣʦʞʝʥʠʝ, ʠʩʧʨʘʚʣʷʶʱʝʝ ʜʘʥ-

ʥʫʶ ʧʨʦʙʣʝʤʫ. ʈʝʰʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʘ ʧʦʩʪʦʷʥʥʦʛʦ 

ʦʙʥʦʚʣʝʥʠʷ ʢʫʙʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʢʘʞʜʦʤ ʜʦʙʘʚʣʝʥʠʠ ʠʣʠ ʠʟʤʝʥʝ-

ʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʷʱʝʡʩʷ ʚ ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʢʫʙʘ ʙʘʟʝ ʜʘʥʥʳʭ, ʙʫ-

ʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠ ʠʟʤʝʥʝʥʠʝ ʩʘʤʦʛʦ ʢʫʙʘ. ɼʦʙʘʚʣʝʥʠʝ ʙʫʜʝʪ ʧʨʦʠʩʭʦ-

ʜʠʪʴ ʟʘ ʩʯʝʪ ʪʨʠʛʛʝʨʦʚ, ʩʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʚʝʜʝʥʠʡ ʚ ɹɼ. 

ʊʘʢʦʡ ʤʝʪʦʜ ʧʦʟʚʦʣʠʪ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʧʨʠ ʦʙʥʦʚʣʝʥʠʠ 

ʢʫʙʘ. ʇʨʦʛʨʘʤʤʘ ʪʘʢ ʞʝ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ OLAP-
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ʢʫʙʳ ʠʟ ʣʶʙʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʥʘʩʪʨʘʠʚʘʷ ʝʛʦ ʧʦʜ ʩʚʦʠ ʥʫʞʥʳ, ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠ ʟʘʧʦʣʥʷʪʴ ʠʭ ʠ ʩʪʨʦʠʪʴ ʦʪʯʝʪʳ ʧʦ ʚʳʙʨʘʥʥʳʤ ʩʨʝʟʘʤ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤ ʧʨʠʣʦʞʝʥʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʝ-

ʨʝʪ ɹɼ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ ʙʫʜʫʪ ʚʳ-

ʙʨʘʥʳ ʪʘʙʣʠʮʳ, ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʠʟʚʣʝʢʘʪʴʩʷ ʜʘʥʥʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʢʫʙʘ. ɼʘʣʝʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʤʦʞʝʪ ʫʩʪʘʥʦʚʠʪʴ ʥʘʙʦʨʳ ʨʝʩʫʨʩʦʚ ʠ ʠʟʤʝʨʝ-

ʥʠʡ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʩʪʨʦʠʪ ʠʝʨʘʨʭʠʠ. ɺ ʙʘʟʝ ʜʘʥʥʳʭ ʙʫʜʝʪ 

ʩʦʟʜʘʥ ʢʫʙ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʪʨʠʛʛʝʨʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʝʛʦ 

ʦʙʥʦʚʣʷʪʴ ʧʨʠ ʢʘʞʜʦʤ ʠʟʤʝʥʝʥʠʠ ʵʪʦʡ ʙʘʟʳ. ɿʘʪʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʤʦʞʝʪ 

ʧʨʦʩʤʦʪʨʝʪʴ ʩʨʝʟʳ ʢʫʙʘ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʚʝʩʪʠ ʜʘʥʥʳʝ ʥʘ ʧʝʯʘʪʴ. 

 

 
ʈʠʩ. 1. ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 

ʅʘ ʦʩʥʦʚʝ ʚʩʝʛʦ ʚʳʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʨʝ-
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The main directions of development of augmented reality, the concept of aug-

mented reality, achievements in various fields, future prospects for the use of augment-

ed reality, problems and obstacles in the implementation of augmented reality in every-

day life are considered.  

Keywords: augmented reality, 3D-models, application. 

 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (Augmented Reality, AR) ï ʵʪʦ ʪʝʭʥʦʣʦ-

ʛʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘʢʣʘʜʳʚʘʪʴ ʨʘʟʣʠʯ-

ʥʳʝ ʚʠʜʳ ʠʥʬʦʨʤʘʮʠʠ (ʪʝʢʩʪ, 2D ʠ 3D ʛʨʘʬʠʢʘ, ʘʫʜʠʦ) ʥʘ ʦʙʲʝʢʪʳ ʨʝ-

ʘʣʴʥʦʛʦ ʤʠʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, AR ʥʝ ʤʝʥʷʝʪ ʦʢʨʫʞʝʥʠʝ ʯʝʣʦʚʝʢʘ, ʘ ʣʠʰʴ 

ʧʨʠʚʥʦʩʠʪ ʚ ʥʝʛʦ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʚʨʦʜʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʛʦʜʝ 

ʠʣʠ ʚʩʧʣʳʚʘʶʱʝʛʦ ʧʝʨʝʜ ʛʣʘʟʘʤʠ ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʧʦʣʫʯʝʥʠʠ ʢʦʨʨʝʩʧʦʥ-

ʜʝʥʮʠʠ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ. ʊʘʢʞʝ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʨʪʫ-

ʘʣʴʥʳʝ ʧʨʝʜʤʝʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʢʨʝʧʣʝʥʳ ʢ ʩʚʦʝʤʫ ʤʝʩʪʫ: 3D-ʤʦʜʝʣʠ, 

ʘʥʠʤʘʮʠʠ. 
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ʊʝʭʥʦʣʦʛʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚʩʝ ʫʚʝʨʝʥʥʝʝ ʟʘʥʠʤʘʝʪ ʩʚʦʝ 

ʤʝʩʪʦ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʤ-

ʧʴʶʪʝʨʥʳʝ ʠʛʨʳ, ʢʠʥʦʠʥʜʫʩʪʨʠʷ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʤʘʨʢʝʪʠʥʛ, ʤʝʜʠʮʠʥʘ, 

ʪʦʨʛʦʚʣʷ ʠ ʥʝʜʚʠʞʠʤʦʩʪʴ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ɺʇʂ. 

ɺ ʠʥʜʫʩʪʨʠʠ ʠʛʨ ʩʘʤʳʤ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣ-

ʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ çPokemon GOè. ʕʪʦ ʧʨʠʣʦʞʝʥʠʝ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʴ ʨʝʘʣʴʥʳʝ ʣʦʢʘʮʠʠ ʠ ʠʩʢʘʪʴ ʚʠʨʪʫʘʣʴʥʳʭ ʧʦʢʝ-

ʤʦʥʦʚ ʧʦʚʩʶʜʫ ʩ ʧʦʤʦʱʴʶ ʩʤʘʨʪʬʦʥʘ. ʀʛʨʘ ʦʙʨʝʣʘ ʦʯʝʥʴ ʙʦʣʴʰʫʶ ʧʦ-

ʧʫʣʷʨʥʦʩʪʴ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ɺ ʢʠʥʦʠʥʜʫʩʪʨʠʠ AR ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʨʘʤʢʘʭ ʨʝʢʣʘʤʳ 

ʢʠʥʦʬʠʣʴʤʦʚ. ʂʠʥʦʤʘʥ ʤʦʞʝʪ ʥʘʚʝʩʪʠ ʩʤʘʨʪʬʦʥ ʥʘ ʘʬʠʰʫ ʠ ʧʦʩʤʦʪʨʝʪʴ 

ʪʨʝʡʣʝʨ ʬʠʣʴʤʘ, ʦʪʟʳʚʳ ʠ ʨʝʡʪʠʥʛ, ʘʢʪʸʨʦʚ, ʘ ʪʘʢʞʝ ʟʘʙʨʦʥʠʨʦʚʘʪʴ ʠ ʢʫ-

ʧʠʪʴ ʙʠʣʝʪʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʫʟʥʘʪʴ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʦʜʥʦʤ ʤʝʩʪʝ. 

ʀʟʚʝʩʪʥʳʡ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʩʦʮ-

ʩʝʪʷʭ - ʥʘʣʦʞʝʥʠʝ ʨʘʟʣʠʯʥʳʭ çʤʘʩʦʢè ʥʘ ʣʠʮʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɼʣʷ ʦʙʳʯ-

ʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʘʢʠʝ ʤʘʩʢʠ ʩʣʫʞʘʪ ʣʠʰʴ ʨʘʟʚʣʝʯʝʥʠʝʤ, ʥʦ ʜʣʷ ʩʦʮʩʝ-

ʪʝʡ ʵʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʠʙʳʣʴ ʟʘ ʩʯʸʪ ʩʧʦʥʩʦʨʩʢʠʭ ʤʘʩʦʢ. 

ʄʘʨʢʝʪʠʥʛ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʶ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʥʳʡ ʞʫʨʥʘʣ ʦʙ ʘʚʪʦʤʦʙʠʣʷʭ çTop 

Gearè ʦʙʲʝʜʠʥʠʣ ʫʩʠʣʠʷ ʩ ʩʝʨʚʠʩʦʤ Aurasma, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʩʷ 

ʧʦʣʥʦʩʪʴʶ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʚʳʧʫʩʢ ʞʫʨʥʘʣʘ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʩʤʦʪʨʝʪʴ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʚʠʜʝʦ, 3D-ʤʦʜʝʣʠ ʨʝʢʣʘʤʠʨʫʝʤʳʭ ʪʦʚʘʨʦʚ, ʨʘʟʣʠʯʥʳʝ 

ʩʧʝʮʵʬʬʝʢʪʳ ʠ ʚʩʧʣʳʚʘʶʱʠʝ ʚʝʙ-ʩʪʨʘʥʠʮʳ. ʅʫʞʥʦ ʣʠʰʴ ʩʢʘʯʘʪʴ ʩʧʝʮʠ-

ʘʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠ ʥʘʚʝʩʪʠ ʢʘʤʝʨʫ ʩʤʘʨʪʬʦʥʘ. ʃʦʥʜʦʥʩʢʦʝ ʘʛʝʥʪʩʪʚʦ 

JWT ʜʦʧʦʣʥʠʣʦ ʩʚʦʠ ʚʠʟʠʪʢʠ ʵʣʝʤʝʥʪʘʤʠ AR. ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʢʘʤʝʨʳ 

ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʨʝʢʣʘʤʥʳʡ ʨʦʣʠʢ ʦ ʢʦʤʧʘʥʠʠ, ʫʟʥʘʪʴ ʤʝʩʪʦʥʘʭʦʞʜʝ-

ʥʠʝ ʝʸ ʦʬʠʩʘ ʥʘ ʢʘʨʪʘʭ Google. ɸ ʵʪʠʢʝʪʢʘ ʢʝʪʯʫʧʘ Heinz ʨʘʩʩʢʘʞʝʪ ʦ 

ʤʥʦʞʝʩʪʚʝ ʨʝʮʝʧʪʦʚ ʙʣʶʜ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠʛʦʪʦʚʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʵʪʦʪ 

ʪʦʚʘʨ [1]. ʅʝ ʪʘʢ ʜʘʚʥʦ ʢʦʤʧʘʥʠʷ IKEA ʚʳʧʫʩʪʠʣʘ ʧʨʠʣʦʞʝʥʠʝ IKEA 

PLACE, ʧʦʟʚʦʣʷʶʱʝʝ ʚʠʨʪʫʘʣʴʥʦ çʨʘʟʤʝʱʘʪʴè ʧʨʦʜʫʢʪʳ IKEA ʚ ʩʚʦʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʝʭʤʝʨʥʳʝ ʠ ʨʝʘʣʠʩʪʠʯʥʳʝ ʤʦʜʝʣʠ 

ʚʩʝʛʦ, ʦʪ ʜʠʚʘʥʦʚ ʜʦ ʞʫʨʥʘʣʴʥʳʭ ʩʪʦʣʠʢʦʚ ʠ ʜʘʝʪ ʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʨʘʟʤʝʨʘʭ, ʜʠʟʘʡʥʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʤʝʙʝʣʠ ʚ ʚʘʰʝʤ ʜʦʤʝ [2]. 

ɺ ʤʝʜʠʮʠʥʝ AR ʪʦʞʝ ʥʘʰʣʘ ʩʚʦʸ ʧʨʠʤʝʥʝʥʠʝ. ʉʧʝʮʠʘʣʠʩʪʳ ɺʘʨ-

ʰʘʚʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢʘʨʜʠʦʣʦʛʠʠ ʫʩʪʨʘʥʠʣʠ ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʪʨʦʤʙʦʟ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ. ɼʣʷ ʵʪʦʛʦ ʠʤ ʧʦʥʘʜʦʙʠʣʠʩʴ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ, ʥʦ ʠ ʥʘʣʦʙʥʳʡ ʦʧʪʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨ ʩ 

ʜʦʨʘʙʦʪʘʥʥʳʤʠ ʦʯʢʘʤʠ Google Glass. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚʨʘʯʠ ʚʠʜʝʣʠ ʨʝʥʪʛʝ-

ʥʦʚʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʧʦʚʝʨʭ ʪʝʣʘ ʧʘʮʠʝʥʪʘ, ʯʪʦ 

ʫʚʝʣʠʯʠʣʦ ʪʦʯʥʦʩʪʴ ʤʘʥʠʧʫʣʷʮʠʡ. ʊʘʢʞʝ ʦʯʢʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʤʦʛʫʪ ʦʙʣʝʛʯʠʪʴ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʧʘʮʠʝʥʪʦʚ. ʅʘ ʧʦʚʨʝʞʜʝʥʥʳʝ ʫʯʘʩʪʢʠ 
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ʪʝʣʘ ʠʣʠ ʢʦʥʝʯʥʦʩʪʠ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʚʠʨʪʫʘʣʴʥʦʝ çʟʜʦʨʦʚʝʝè ʠʟʦʙʨʘʞʝ-

ʥʠʝ, ʢʦʪʦʨʦʝ ʚʠʜʥʦ ʢʘʢ ʚ ʦʯʢʘʭ, ʪʘʢ ʠ ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ ʤʦ-

ʥʠʪʦʨʳ. ʄʝʪʦʜʠʢʘ ʦʪʣʠʯʥʦ ʧʦʢʘʟʘʣʘ ʩʝʙʷ ʚʦ ʚʨʝʤʷ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʬʘʥʪʦʤʥʳʤʠ ʙʦʣʷʤʠ. ɺ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʜʫʵʪ 

ʀʜʠʣʦʚʘ ʄʘʛʦʤʝʜ-ɸʤʠʥʘ (ʩʪʫʜʝʥʪ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʗɻʊʋ) ʠ ʌʝʜʫʣʦʚʘ ɼʘʥʠʠʣʘ (ʩʪʫʜʝʥʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʗʨɻʋ 

ʠʤ. ʇ.ɻ. ɼʝʤʠʜʦʚʘ). ʈʝʙʷʪʘ ʧʨʝʜʩʪʘʚʠʣʠ ʩʚʦʶ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʨʘʟʨʘʙʦʪ-

ʢʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çPhantom MDè. ɼʦʙʨʦʞʝʣʘʪʝʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʩʶ-

ʞʝʪʳ ʥʘ ʵʢʨʘʥʝ ʦʯʢʦʚ ʧʦʤʦʛʘʶʪ ʧʘʮʠʝʥʪʘʤ ʦʪʚʣʝʯʴʩʷ ʦʪ ʥʝʧʨʠʷʪʥʳʭ 

ʦʱʫʱʝʥʠʡ, ʧʦʚʳʩʠʪʴ ʙʦʣʝʚʦʡ ʧʦʨʦʛ ʠʣʠ, ʠ ʚʦʚʩʝ, ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʙʦʣʠ. 

ʇʦʩʣʝʜʥʠʡ ʧʨʠʤʝʨ ʦʪʥʦʩʠʪʩʷ ʢ ʙʦʣʴʥʳʤ, ʢʦʪʦʨʳʝ ʣʠʰʠʣʠʩʴ ʢʦʥʝʯʥʦ-

ʩʪʝʡ. ɺ ʦʯʢʘʭ ʦʥʠ ʚʠʜʷʪ ʩʝʙʷ ʟʜʦʨʦʚʳʤʠ ï ʧʨʦʛʨʘʤʤʘ ʜʦʨʠʩʦʚʳʚʘʝʪ ʫʪʝ-

ʨʷʥʥʫʶ ʢʦʥʝʯʥʦʩʪʴ, ʘ ʢʦʥʪʨʦʣʣʝʨʳ ʧʦʟʚʦʣʷʶʪ ʠʤʠʪʠʨʦʚʘʪʴ ʜʚʠʞʝʥʠʷ 

ʥʝʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʛʠʤ ʫʜʘʝʪʩʷ çʚʠʨʪʫʘʣʴʥʦè ʠʟʤʝʥʠʪʴ ʧʦʣʦʞʝʥʠʝ 

ʨʫʢʠ ʠʣʠ ʥʦʛʠ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʚʩʝʛʜʘ ʠʟʙʘʚʠʪʩʷ ʦʪ ʙʦʣʠ [3]. 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, 

ʚʝʜʴ ʚ ʥʝʡ ʫʯʝʥʠʢʠ ʤʦʛʫʪ ʫʧʨʘʚʣʷʪʴ ʦʙʲʝʢʪʘʤʠ AR, ʧʝʨʝʤʝʱʘʪʴ ʠʭ, ʧʦʚʦ-

ʨʘʯʠʚʘʪʴ, ʠʟʤʝʥʷʪʴ ʤʘʩʰʪʘʙ, ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ ï ʵʪʦ ʜʘʝʪ 

ʙʦʣʴʰʦʡ ʠʤʧʫʣʴʩ ʢ ʨʘʟʚʠʪʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ 

ʚʦʩʧʨʠʥʷʪʴ ʠʟʫʯʘʝʤʳʡ ʧʨʝʜʤʝʪ ʧʦʣʥʝʝ ʠ ʛʣʫʙʞʝ, ʧʦʚʳʰʘʷ ʫʨʦʚʝʥʴ ʧʦ-

ʟʥʘʥʠʷ. ɿʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʚʠʟʫʘʣʴʥʘʷ ʠʣʠ ʘʫʜʠʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʜʘʝʪ-

ʩʷ ʩʠʥʭʨʦʥʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʘʣʴʥʦʩʪʠ, ʩʦʟʜʘʝʪʩʷ ʧʦʣʥʦʝ ʧʦ-

ʛʨʫʞʝʥʠʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʪʫʘʮʠʶ ʠ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʝʝ ʚʦʩʧʨʠʷʪʠʝ. 

ʋʯʝʥʠʢʠ ʤʦʛʫʪ ʩ ʨʘʚʥʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʫʚʠʜʝʪʴ ʚʦ 

ʚʩʝʭ ʧʦʜʨʦʙʥʦʩʪʷʭ ʠʟʚʝʩʪʥʳʝ ʤʫʟʝʡʥʳʝ ʵʢʩʧʦʥʘʪʳ, ʨʘʟʛʣʷʜʝʪʴ ʪʨʠʛʦʥʦ-

ʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʠ ʧʨʦʚʝʩʪʠ ʭʠʤʠʯʝʩʢʠʝ ʦʧʳʪʳ, ʢʦʪʦʨʳʝ ʚ ʨʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʜʝʣʘʪʴ ʜʦʚʦʣʴʥʦ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ʆʙʫʯʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠʤʝʝʪ ʪʘʢʞʝ ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʣʶʩʳ: ʦʪʧʘʜʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʦʤʦʟʜʢʠʭ ʧʣʘʢʘʪʦʚ, 

ʩʪʝʥʜʦʚ, ʜʦʩʦʢ ʠ ʧʨʦʯʠʭ ʥʘʛʣʷʜʥʳʭ ʧʦʩʦʙʠʡ, ʩʦʢʨʘʪʷʪʩʷ ʨʘʩʭʦʜʳ ʥʘ ʧʝ-

ʯʘʪʴ ʥʝʢʦʪʦʨʳʭ ʫʯʝʙʥʠʢʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʬʬʝʢʪʘ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴ-

ʥʦʩʪʠ ʥʫʞʝʥ ʪʦʣʴʢʦ ʨʘʟʤʝʱʝʥʥʳʡ ʧʝʨʝʜ ʢʘʤʝʨʦʡ ʜʚʫʤʝʨʥʳʡ ʤʘʨʢʝʨ, ʩ 

ʢʦʪʦʨʦʛʦ ʩʯʠʪʳʚʘʝʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ. 

ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʝʢʪʳ AR ʚ ʦʙʨʘʟʦʚʘʥʠʠ, 

ʪʦ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʧʨʠʤʝʨʳ:  

ɺʠʨʪʫʘʣʴʥʳʡ ʩʠʤʫʣʷʪʦʨ ʩʣʫʯʘʝʚ ʧʦʞʘʨʘ ʚ ʢʚʘʨʪʠʨʝ, ʢʦʪʦʨʳʝ ʥʝ-

ʚʳʛʦʜʥʦ, ʩʣʦʞʥʦ ʠʣʠ ʦʧʘʩʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʚ ʨʝʘʣʴʥʦʩʪʠ. ʆʥ ʧʦʜʦʡʜʝʪ 

ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ ʩʧʘʩʘʪʝʣʝʡ ʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪʠ.  

ʇʨʠʣʦʞʝʥʠʝ ʜʣʷ ʩʙʦʨʢʠ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ ʚ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʆʥʦ ʥʘʛʣʷʜʥʦ ʜʫʙʣʠʨʫʝʪ ʠ ʜʦʧʦʣʥʷʝʪ ʰʢʦʣʴ-

ʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʦʟʚʦʣʷʷ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʦʙʲʝʢʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ 
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ʠʛʨʦʚʦʡ ʬʦʨʤʝ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʟʘʧʦʤʠʥʘʥʠʶ ʠ ʧʦ-

ʥʠʤʘʥʠʶ ʤʘʪʝʨʠʘʣʘ. ʅʘʧʨʠʤʝʨ, ʚ ʛʣʘʚʝ ʫʯʝʙʥʠʢʘ ʧʨʦ ʨʝʘʢʪʠʚʥʫʶ ʩʠʣʫ 

ʰʢʦʣʴʥʠʢʠ ʫʚʠʜʷʪ ʚʟʣʝʪʘʶʱʫʶ ʨʘʢʝʪʫ, ʩʤʦʛʫʪ ʠʟʤʝʥʠʪʴ ʤʘʩʩʫ ʪʦʧʣʠʚʘ, 

ʤʘʩʩʫ ʨʘʢʝʪʳ, ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ ʠ ʧʦʣʫʯʠʪʴ ʚʟʣʝʪ, ʩʦʛʣʘʩʫʶ-

ʱʠʡʩʷ ʩ ʨʝʘʣʴʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʟʘʢʦʥʘʤʠ [4]. 

ɺ ʢʘʯʝʩʪʚʝ ʠʪʦʛʘ ʭʦʯʝʪʩʷ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ AR: 

¶  ʊʝʭʥʦʣʦʛʠʷ ʦʙʭʦʜʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʸʰʝʚʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʥʦ ʜʦʨʦʛʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʫʞʥʦ ʪʦʣʴʢʦ ʫʩʪʨʦʡʩʪʚʦ ʩ 

ʢʘʤʝʨʦʡ ʠ ʧʨʠʣʦʞʝʥʠʝ, ʘ ʚʦʪ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʫʞʥʦ ʫʞʝ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ 

ʫʩʠʣʠʡ, ʚʨʝʤʝʥʠ ʠ ʩʨʝʜʩʪʚ; 

¶ ʅʝʦʙʭʦʜʠʤʦ ʤʦʪʠʚʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʩʢʘʯʠʚʘʥʠʝ ʧʨʠ-

ʣʦʞʝʥʠʷ, ʚʝʜʴ ʙʝʟ ʥʝʛʦ ʥʝ ʙʫʜʝʪ ʚʩʝʡ çʤʘʛʠʠè ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, 

ʥʦ ʜʘʣʝʢʦ ʥʝ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʟʘʭʦʯʝʪ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʫʩʪʘʥʦʚʢʫ; 

¶ ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʩʬʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʣʠʰʴ ʤʘʨʢʝʪʠʥʛ ʠ ʠʛʨʳ. ɼʦʣʷ ʦʙʫʯʝʥʠʷ ʧʦʢʘ ʯʪʦ ʝʱʸ ʥʝ ʪʘʢ ʚʳʩʦʢʘ, ʘ ʩ 

ʦʩʪʘʣʴʥʳʤʠ ʦʪʨʘʩʣʷʤʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʧʝʨʝʩʝʢʘʝʪʩʷ ʣʠʰʴ ʚ 

ʧʣʘʥʝ ʧʦʠʩʢʘ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ; 

¶ ʄʥʦʛʠʝ ʘʥʘʣʠʪʠʢʠ ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʚʩʝʦʙʱʝʝ ʚʥʝʜʨʝʥʠʝ ʜʦ-

ʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʥʘʰʫ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ, ʥʦ ʧʦʢʘ ʯʪʦ ʩʫʱʝʩʪ-

ʚʫʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ (ʚʳ-

ʩʦʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʢʦʤ-

ʧʘʢʪʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʩʣʦʞʥʦʩʪʠ ʚ ʩʦʟʜʘʥʠʠ ʢʦʥʪʝʥʪʘ). ʀ ʢʘʢ ʪʦʣʴʢʦ ʧʦʣʫ-

ʯʠʪʩʷ ʨʝʰʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ, ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ AR ʤʦʛʫʪ ʦʯʝʥʴ ʩʠʣʴʥʦ 

ʨʘʩʰʠʨʠʪʴʩʷ.  
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ʂʦʥʢʨʝʪʥʦʡ ʦʙʣʘʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʤʦʝʛʦ ʧʨʠʣʦʞʝʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʤʦʙʠʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʦʜ ʧʣʘʪʬʦʨʤʫ IOS. ʈʘʟʨʘʙʦʪʢʘ ʙʫʜʝʪ ʧʨʦʠʟʚʦ-

ʜʠʪʴʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ MacOS ʚʝʨʩʠʠ Mojave ʚ 

ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ Xcode ʚʝʨʩʠʠ 10.1. 

ʗʟʳʢ ʨʘʟʨʘʙʦʪʢʠ ï Swift, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʷ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʬʨʝʡʤʚʦʨʢ Core Data [1]. 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1: 

\ 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ 

 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʘʢʝʪʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (ʩʤ. ʨʠʩ.1) 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʦʙʲʝʢʪʳ: UIViewController (ʪʨʠ), 

UINavigationController (ʦʜʠʥ), UITableView (ʦʜʠʥ), UIDataPicker (ʦʜʠʥ) , 

UICollectionView(ʦʜʠʥ), UITextView(ʦʜʠʥ) 

ʂʦʜ ʜʣʷ ʢʦʥʪʨʦʣʣʝʨʘ ʚʠʜʘ ToDoListOnCertainDayVC.swift: 

//MARK:- GLOBALS 

var priorityColor: String? = nil 

var dateFromPicker: Date? = nil 

var todoText: String? = nil 

import UIKit 

class ToDoListOnCertainDayVC: UIViewController,  

UITableViewDataSource, UITableViewDelegate { 

//MARK:- OUTLETS 

@IBOutlet weak var toDoListTableView: UITableView! 

//MARK:- VIEW DID LOAD 

override func viewDidLoad() { 

super.viewDidLoad() 

self.toDoListTableView.delegate = self 

self.toDoListTableView.dataSource = self } 

override func viewWillAppear(_ animated: Bool) { 

super.viewWillAppear(true) 

}  

//MARK:- BUTTON ACTIONS 

@IBAction func addNewTodoTask(_ sender: Any) { 

let vc = storyboard?.instantiateViewController(withIdentifier:  

"newTodo") as! NewTodoTaskVC 
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self.present(vc, animated: true, completion: nil) 

//MARK:- TABLE METHODS 

func tableView(_ tableView: UITableView, numberOfRowsInSection 

section: Int) -> Int {return 1}  

func tableView(_ tableView: UITableView, cellForRowAt indexPath: 

IndexPath) -> UITableViewCell { 

if let cell = toDoListTableView.dequeueReusableCell(withIdentifier: 

"toDoTaskCell", for: indexPath) as? ToDoTaskCell{ 

cell.textLabel?.text = String(dateFromPicker) 

cell.todoTextView.text = todoText 

return cell}  

return UITableViewCell() 

func tableView(_ tableView: UITableView, heightForRowAt 

indexPath: IndexPath) -> CGFloat { 

return 100.0 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʨʘʩʧʦʣʦʞʝʥ Navigation bar.ʇʝʨʚʦʥʘʯʘʣʴʥʦ 

ʧʝʨʝʡʜʷ ʚo view çʇʣʘʥʳè ʤʳ ʫʚʠʜʠʤ ʧʫʩʪʫʶ ʪʘʙʣʠʮʫ, ʟʘʛʦʣʦʚʦʢ view ʠ 

ʢʥʦʧʢʠ ʚʦʟʚʨʘʪʘ ʢ view çʂʘʣʝʥʜʘʨʴè ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʟʘʜʘʯʠ (ʢʥʦʧʢʘ 

ç+è). ʅʘʞʘʚ ʥʘ ʢʥʦʧʢʫ ç+è ʤʳ ʧʝʨʝʭʦʜʠʤ ʚ ʩʣʝʜʫʶʱʝʝ view ʜʣʷ ʜʦʙʘʚ-

ʣʝʥʠʷ ʥʦʚʳʭ ʩʪʨʦʢ ʚ ʪʘʙʣʠʮʫ. ʊʘʤ ʥʘʤ ʜʦʩʪʫʧʥʳ ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ ʜʣʷ ʟʘ-

ʧʠʩʠ ʪʝʢʩʪʘ ʟʘʜʘʯʠ, UIDataPicker - ʜʣʷ ʚʳʙʦʨʘ ʚʨʝʤʝʥʠ ʟʘʜʘʯʠ ʠ 

CollectionView ʩ ʧʷʪʴʶ ʵʣʝʤʝʥʪʘʤʠ - ʜʣʷ ʚʳʙʦʨʘ ʧʨʠʦʨʠʪʝʪʘ ʟʘʜʘʯʠ. 

ʇʨʠʦʨʠʪʝʪ ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʮʚʝʪʫ (ʢʨʘʩʥʳʡ ï ʥʘʠʙʦʣʴʰʠʡ, ʩʝʨʳʡ ï ʥʘʠ-

ʤʝʥʴʰʠʡ). ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʨʠʦʨʠʪʝʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʷʯʝʡʢʘ ʢʦʣʣʝʢʮʠʠ 

ʩʤʝʥʠʪ ʚʥʝʰʥʠʡ ʚʠʜ: ʛʘʣʦʯʢʘ ʥʘ ʟʝʣʸʥʦʤ ʬʦʥʝ (ʨʠʩ. 2ʘ). ʂʨʦʤʝ ʵʪʦʛʦ, ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʧʦʷʚʷʪʩʷ ʢʥʦʧʢʠ çʆʪʤʝʥʠʪʴè ʠ çʉʦʭʨʘʥʠʪʴè.  

 
                                   ʘ)                                                    ʙ) 
ʈʠʩ. 2: ʘ) - ʚʥʝʰʥʠʡ ʚʠʜ ʤʝʥʶ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʟʘʜʘʯʠ ʠ ʩʧʠʩʢʘ ʟʘʜʘʯ;                   

ʙ) ï ʚʠʜ ʨʘʟʜʝʣʘ çʇʣʘʥʳè ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʜʚʫʭ ʟʘʜʘʯ 



118 

 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʉʦʭʨʘʥʠʪʴè ʤʳ ʚʝʨʥʸʤʩʷ ʚ ʧʨʝʜʳʜʫʱʝʝ 

view çʇʣʘʥʳè, ʪʘʙʣʠʮʘ ʚ ʵʪʦʤ ʦʢʥʝ ʦʙʥʦʚʠʪʩʷ, ʠ ʤʳ ʫʚʠʜʠʤ ʜʦʙʘʚʣʝʥ-

ʥʫʶ ʥʘʤʠ ʥʦʚʫʶ ʟʘʧʠʩʴ (ʨʠʩ. 2ʙ). ʌʦʥ ʷʯʝʡʢʠ ʙʫʜʝʪ ʦʢʨʘʰʝʥ ʚ ʮʚʝʪ ʚʳ-

ʙʨʘʥʥʦʛʦ ʧʨʠʦʨʠʪʝʪʘ ʚ ʧʨʝʜʳʜʫʱʝʤ view: 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 
1. ʆʬʠʮʠʘʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʢ ʷʟʳʢʫ Swift ʦʪ Apple[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝ-

ʞʠʤ ʜʦʩʪʫʧʘ: URL: https://docs.swift.org/swift-book/LanguageGuide/TheBasics.html 
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ɺ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʚʳʙʦʨʘ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʤʧʴʶʪʝʨʘ. ʇʨʠʣʦʞʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʩʨʝʜʝ Visual 

Sturio 2017 ʚʝʨʩʠʠ 15.9.7. 

ʆʩʥʦʚʫ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʝʪ ʙʘʟʘ ʟʥʘʥʠʡ ʦ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ. ʆʥʘ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʢʩ-

ʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʜʘʥʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʦʝʢʪʝ ʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷ-

ʝʪʩʷ ʚʳʙʦʨ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ʆʩʥʦʚʥʳʤʠ ʧʘʨʘ-

ʤʝʪʨʘʤʠ ʜʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʦ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦ-

ʩʪʷʭ ʯʝʣʦʚʝʢʘ ʠ ʥʘʟʥʘʯʝʥʠʝ ʙʫʜʫʱʝʛʦ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʠʩʭʦʜʷ 

ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʚʳʙʨʘʥʳ ʢʦʤʧʣʝʢʪʫʶʱʠʝ. 
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ʏʘʩʪʴ ʩʪʨʫʢʪʫʨʳ SQL ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.1. ɺ ʙʘʟʝ 

ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪʩʷ 35 ʪʘʙʣʠʮ, ʭʨʘʥʷʱʠʝ ʜʘʥʥʳʝ ʦ ʠʤʝʶʱʠʭʩʷ ʥʘ ʨʳʥʢʝ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ.  

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 1. ʀʥʬʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ 

 

SQL ʢʦʜ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʙʣʠʮʳ ʩ ʤʘʪʝʨʠʥʩʢʠʤʠ ʧʣʘʪʘʤʠ: 

CREATE TABLE [dbo].[Motherboards]( 

 [ID] [smallint] NOT NULL, 

 [Name] [ntext] NOT NULL, 

 [Price] [money] NOT NULL, 

 [Source] [ntext] NOT NULL, 

 [Socket] [smallint] NOT NULL, 

 [FormFactor] [smallint] NOT NULL, 

 [Chipset] [smallint] NOT NULL, 

 [MemoryType] [smallint] NOT NULL, 

 [MemoryFormFactor] [smallint] NOT NULL, 

 [MemoryChannels] [smallint] NOT NULL, 

 [MaxFrequency] [int] NULL, 

 [MaxCapacity] [int] NULL, 

 [AudioChip] [ntext] NULL, 

 [AudioChannels] [smallint] NULL, 

 [SATA3] [tinyint] NOT NULL,  

 [M2connector] [tinyint] NOT NULL, 

 [M2interface] [smallint] NOT NULL, 

 [PCIE1xSlots] [tinyint] NOT NULL, 

 [PCIE16xSlots] [tinyint] NOT NULL, 

 [PCIE30] [smallint] NOT NULL, 

 CONSTRAINT [PK_Motherboards] PRIMARY KEY CLUSTERED  

( 

 [ID] ASC 
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)WITH (PAD_INDEX = OFF, STATISTICS_NORECOMPUTE = OFF, 

IGNORE_DUP_KEY = OFF, ALLOW_ROW_LOCKS = ON, 

ALLOW_PAGE_LOCKS = ON) ON [PRIMARY] 

) ON [PRIMARY] TEXTIMAGE_ON [PRIMARY] 

GO 

ALTER TABLE [dbo].[Motherboards] WITH CHECK ADD CONSTRAINT 

[FK_Motherboards_AudioChannels] FOREIGN KEY([AudioChannels]) 

REFERENCES [dbo].[AudioChannels] ([ID]) 

GO 

ALTER TABLE [dbo].[Motherboards] WITH CHECK ADD CONSTRAINT 

[FK_Motherboards_Chipsets] FOREIGN KEY([Chipset]) 

REFERENCES [dbo].[Chipsets] ([ID]) 

GO 

ALTER TABLE [dbo].[Motherboards] WITH CHECK ADD CONSTRAINT 

[FK_Motherboards_FormFactorsM] FOREIGN KEY([MemoryFormFactor]) 

REFERENCES [dbo].[FormFactorsM] ([ID]) 

GO 

ALTER TABLE [dbo].[Motherboards] WITH CHECK ADD CONSTRAINT 

[FK_Motherboards_FormFactorsMB] FOREIGN KEY([FormFactor]) 

REFERENCES [dbo].[FormFactorsMB] ([ID]) 

GO 

ALTER TABLE [dbo].[Motherboards] WITH CHECK ADD CONSTRAINT 

[FK_Motherboards_Interfaces] FOREIGN KEY([M2interface]) 

REFERENCES [dbo].[Interfaces] ([ID])  

GO 

ALTER TABLE [dbo].[Motherboards] WITH CHECK ADD CONSTRAINT 

[FK_Motherboards_MemoryTypes] FOREIGN KEY([MemoryType]) 

REFERENCES [dbo].[MemoryTypes] ([ID]) 

GO 

ALTER TABLE [dbo].[Motherboards] WITH CHECK ADD CONSTRAINT 

[FK_Motherboards_PCIE3Support] FOREIGN KEY([PCIE30]) 

REFERENCES [dbo].[PCIE3Support] ([ID]) 

GO 

ALTER TABLE [dbo].[Motherboards] WITH CHECK ADD CONSTRAINT 

[FK_Motherboards_Sockets] FOREIGN KEY([Socket]) 

REFERENCES [dbo].[Sockets] ([ ID]) 

Gʆ 
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ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ ʧʨʠʣʦʞʝʥʠʷ 

 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. ʇʨʠ ʧʦ-

ʩʪʨʦʝʥʠʠ ʤʘʢʝʪʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶ-

ʱʠʝ ʙʣʦʢʠ: TextBlock (ʪʨʠ), TextBox (ʦʜʠʥ), ComboBox (ʦʜʠʥ) Button 

(ʦʜʠʥ). 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʧʨʠʣʦʞʝʥʠʷ ʙʫʜʝʪ ʨʘʟʤʝʱʘʪʴʩʷ ʚ ʬʘʡʣʝ 

ExSysCore.cs ʚ ʦʧʠʩʘʥʠʠ ʢʣʘʩʩʘ ExSysCore. ʈʘʙʦʪʘ ʘʣʛʦʨʠʪʤʘ ʙʫʜʝʪ ʦʩ-

ʥʦʚʘʥʘ ʥʘ ʚʳʙʦʨʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʮʝʥʳ ʥʘ ʢʦʤʧʣʝʢʪʫʶʱʠʝ, ʥʘʧʨʠʤʝʨ, ʚ 

ʠʛʨʦʚʦʤ ʇʂ ʥʘʜʦ ʧʦʪʨʘʪʠʪʴ ʥʘ ʚʠʜʝʦʢʘʨʪʫ ʟʘʤʝʪʥʦ ʙʦʣʴʰʝ ʩʨʝʜʩʪʚ, ʯʝʤ 

ʥʘ ʦʙʳʯʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʚʠʜʝʦ ʥʫʞʥʳ ʚʠʜʝʦʢʘʨʪʳ ʩ ʙʦʣʴ-

ʰʠʤ ʦʙʲʝʤʦʤ ʚʠʜʝʦʧʘʤʷʪʠ, ʟʘʧʘʩʦʤ ʆɿʋ ʠ ʤʦʱʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ. ʊʦʛʜʘ 

ʢʘʢ ʢʦʤʧʴʶʪʝʨʘʤ ʜʣʷ ʩʝʨʬʠʥʛʘ ʠʥʪʝʨʥʝʪʘ ʥʝ ʥʫʞʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʠ-

ʜʝʦʘʜʘʧʪʝʨ, ʠʤ ʭʚʘʪʠʪ ʠ ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʧʨʦʮʝʩʩʦʨ ʚʠʜʝʦʷʜʨʘ. ʇʦʥʷʪʠʷ 

çʤʥʦʛʦè ʠ çʤʘʣʦè ʨʘʩʧʣʳʚʯʘʪʳ ʠ ʠʟʤʝʥʷʶʪʩʷ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦ-

ʛʠʡ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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main_es.htm /, ʩʚʦʙʦʜʥʳʡ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 14.03.2019) 
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ʋɼʂ 004 
 

ʈʆʃʔ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʌɽʈʓ ɺ ʈɸɿɺʀʊʀʀ 

ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ʆɹʑɽʉʊɺɸ ɺ ʈʆʉʉʀʀ 
 

ɽ.ɸ. ʂʫʚʰʠʥʦʚʘ, ɸ.ʖ. ɺʦʣʢʦʚ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɸ.ʖ. ɺʦʣʢʦʚ, ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʘʢʘʜʝʤʠʷ ʙʠʟʥʝʩʘ ʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʄʋɹʠʅʊ) 

 
ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ ʠ ʨʘʟʣʠʯʥʳʝ ʝʝ ʧʨʦʷʚʣʝʥʠʷ 

ʚ ʈʦʩʩʠʠ, ʦʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʘʙʫʶ ʠʟʫʯʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʬʝʨʳ, 

ʢʘʢ ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʠ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʚʣʠʷʥʠʷ ʥʘ ʵʢʦʥʦʤʠʢʫ ʠ ʫʛʨʦʟʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʝʣʘʝʪ-

ʩʷ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʬʝʨʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ, 

ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 
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The article considers the Informatization of society and its various manifesta-

tions in Russia, draws attention to the weak knowledge of the information sphere as an 

inter-sectoral complex, and its impact on the information society, in particular the im-

pact on the economy and the threat to economic security, concludes the need for a 

Strategy for the development of the information society. 

Keywords: information sphere, information society, development of information 

society. 

 

ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʞʠʟʥʠ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʨʝʦʨʛʘʥʠʟʘʮʠʶ ʠ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʶʙʦʡ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʨʫʛʠʤʠ ʩʣʦ-

ʚʘʤʠ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭ-
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ʥʦʣʦʛʠʡ ʚ ʣʶʙʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʬʝʨʝ ʜʘʝʪ ʦʱʫʪʠʤʳʡ ʵʬʬʝʢʪ. ʇʨʠʯʝʤ 

ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʪʘʢ ʠ ʥʝʛʘʪʠʚʥʳʤ.  

ʊʘʢʞʝ, ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʪʨʘʥʳ ʚ ʤʠ-

ʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʬʝʨʘ ʥʘʨʷʜʫ ʩ ʥʝʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʦʪʨʘʩʣʷʤʠ[1] ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʚ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ ʈʦʩʩʠʠ, ʯʪʦ ʪʘʢʞʝ ʩʢʘʟʘʥʦ ʚ ʧʦʩʣʘʥʠʠ 

ʧʨʝʟʠʜʝʥʪʘ ʌʝʜʝʨʘʣʴʥʦʤʫ ʩʦʙʨʘʥʠʶ ʠ ʚ ʙʶʜʞʝʪʥʦʡ ʧʦʣʠʪʠʢʝ ʥʘ ʙʣʠ-

ʞʘʡʰʠʝ ʪʨʠ ʛʦʜʘ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʥʘʨʘʩʪʘʥʠʝ ʫʛʨʦʟ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʪʨʘʥʳ ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʡʥ, ʚ ʢʦʪʦʨʳʝ ʩʝʡʯʘʩ ʚʪʷʥʫʪʘ ʈʦʩ-

ʩʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʦʡʥʳ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ (ʚ 2014-2018 ʛʛ.) ʚʦʟ-

ʥʠʢʣʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʦʙʦʩʪʨʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ɺ ʯʠʩʣʝ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ - ʧʦʣʠ-

ʪʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʘʥʢʮʠʠ ʉʐɸ, ɽʉ ʠ ʟʘʚʠʩʷʱʠʭ ʦʪ ʥʠʭ ʩʪʨʘʥ, 

ʚʚʝʜʝʥʥʳʝ ʚ 2014 ʛ.; ʨʘʟʨʘʩʪʘʥʠʝ ʦʯʘʛʘ ʠʩʣʘʤʩʢʦʛʦ ʨʘʜʠʢʘʣʠʟʤʘ ʥʘ ɹʣʠʞ-

ʥʝʤ ɺʦʩʪʦʢʝ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʉʠʨʠʠ, ʀʨʘʢʝ); ʨʦʩʪ ʥʘʧʨʷʞʝʥʠʷ ʨʦʩʩʠʡʩʢʦ-

ʘʤʝʨʠʢʘʥʩʢʠʭ ʦʪʥʦʰʝʥʠʡ; ʥʝʧʨʝʢʨʘʱʘʶʱʘʷʩʷ ʫʢʨʘʠʥʩʢʘʷ ʚʦʝʥʥʘʷ ʠ ʜʠ-

ʚʝʨʩʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ɼʦʥʙʘʩʩʝ ʠ ʂʨʳʤʫ; ʥʘʨʘʩʪʘʶʱʘʷ ʫʛʨʦʟʘ ʩʦʮʠ-

ʘʣʴʥʦʛʦ ʚʟʨʳʚʘ ʥʘ ʋʢʨʘʠʥʝ ʠ ʜʨʫʛʠʝ. 

ʀʟʫʯʘʷ ʥʘʫʯʥʫʶ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʟʘʢʣʶ-

ʯʠʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʘʚʪʦʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʛʦʚʦʨʷʪ ʦʙ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝ-

ʩʪʚʘ, ʪ.ʝ. ʦ ʧʨʦʮʝʩʩʝ, ʧʨʠ ʵʪʦʤ ʧʦʥʷʪʠʶ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʬʝʨʘè ʫʜʝʣʷ-

ʝʪʩʷ ʤʘʣʦ ʚʥʠʤʘʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʯʪʦʙʳ ʨʘʩʢʨʳʪʴ ʤʝʭʘʥʠʟʤ ʚʣʠʷʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʬʝʨʳ ʥʘ ʦʙʱʝʩʪʚʦ ʚ ʮʝʣʦʤ ʠ ʵʢʦʥʦʤʠʢʫ ʚ ʯʘʩʪʥʦʩʪʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʦʥʷʪʠʷ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʬʝʨʘè.  

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʬʝʨʫ ʚ 

ʵʢʦʥʦʤʠʢʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʢʦʪʦʨʳʡ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ çʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩè [4]. ʀʥʬʦʨʤʘʮʠ-

ʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ, ʝʛʦ 

ʧʨʦʜʫʢʪ ʫʯʠʪʳʚʘʝʪʩʷ ʚ ɺɺʇ. ʆʜʥʘʢʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʬʝʨʘ ʚ ʦʙʱʝʩʪʚʝ 

ï ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʦ ʩʤʳʩʣʫ ʧʦʥʷʪʠʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ 

ʈʦʩʩʠʠ, ʩʚʷʟʘʥʳ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ, ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʩʪʨʘʥʳ ʥʘ ʤʠʨʦʚʦʤ 

ʨʳʥʢʝ; ʧʦʚʳʰʝʥʥʦʡ ʚʦʣʘʪʠʣʴʥʦʩʪʴʶ ʮʝʥ ʥʘ ʤʠʨʦʚʳʭ ʨʳʥʢʘʭ ʩʳʨʴʝʚʳʭ 

ʪʦʚʘʨʦʚ: ʮʝʥʳ ʥʘ ʥʝʬʪʴ, ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʘʣʶʤʠʥʠʡ, ʤʝʜʴ ʠ ʥʠʢʝʣʴ ʩʥʠʟʠ-

ʣʠʩʴ; ʩʥʠʞʝʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʤʦʚ ʧʦʩʪʘʚʦʢ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠʟ-ʟʘ 

ʩʥʠʞʝʥʠʷ ʮʝʥ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʜʦʛʦʚʦʨʝʥʥʦʩʪʝʡ ʩ ʚʝʜʫʱʠʤʠ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʷʤʠ ʥʝʬʪʠ; ʧʘʜʝʥʠʝʤ ʢʫʨʩʘ ʨʫʙʣʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʦʣʣʘʨʫ; ʩʘʥʢ-

ʮʠʦʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʫʭʫʜʰʝʥʠʝʤ ʧʦʣʠʪʠʯʝʩʢʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʈʦʩʩʠʠ ʚ ʤʠʨʝ; ʩʥʠʞʝʥʠʝʤ ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ ʧʦ ʫʩʣʦʚʠʷʤ 
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ʚʩʪʫʧʣʝʥʠʷ ʈʦʩʩʠʠ ʚ ɺʊʆ; ʩʣʘʙʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥ-

ʪʨʦʣʷ [3] ʠ ʜʨʫʛʠʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ, ʩʪʨʫʢʪʫʨʘ 

ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʝʝ ʢ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʤʫ ʦʙʱʝ-

ʩʪʚʫ, ʥʦ ʠʤʝʥʥʦ ʜʚʠʞʝʥʠʝ ʈʦʩʩʠʠ ʢ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʤʫ, ʪ.ʝ. ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʤʫ ʦʙʱʝʩʪʚʫ, ʩʤʦʞʝʪ ʚʳʚʝʩʪʠ ʩʪʨʘʥʫ ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, 

ʦ ʯʝʤ ʛʦʚʦʨʠʣ ʇʨʝʟʠʜʝʥʪ ʈʌ ʚ ʩʚʦʝʤ ʧʦʩʣʘʥʠʠ ʢ ʬʝʜʝʨʘʣʴʥʦʤʫ ʩʦʙʨʘ-

ʥʠʶ. 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʈʦʩʩʠʠ 

ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʪʚʝʯʘʪʴ ʥʘ ʚʳʟʦʚʳ ʠ 

ʫʛʨʦʟʳ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝ ʪʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ, ʥʦ ʠ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʝʝ ʩʦʩʪʘʚʣʷʶ-

ʱʠʤ, ʥʘʧʨʠʤʝʨ ʬʠʥʘʥʩʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [2]. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʘʢʦʡ ʧʦʩʪʘ-

ʥʦʚʢʠ ʚʦʧʨʦʩʘ ʚʦʟʨʘʩʪʘʝʪ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʩʚʷʟʠ ʩ ʚʚʝʜʝʥʠʝʤ ʩʘʥʢʮʠʡ 

ʉʐɸ ʠ ʝʚʨʦʧʝʡʩʢʠʤʠ ʩʪʨʘʥʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʈʦʩʩʠʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʧʨʠ ʜʚʠʞʝʥʠʠ ʢ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʤʫ ʦʙʱʝʩʪʚʫ ʚ ʈʦʩʩʠʠ ʥʘʟʨʝʣʘ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʬʝʨʳ, ʥʦ ʩʦʚʨʝʤʝʥʥʳʝ ʚʥʝʰʥʠʝ 

ʫʛʨʦʟʳ ʩʜʝʨʞʠʚʘʶʪ ʵʪʦ ʨʘʟʚʠʪʠʝ.  

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʫʛʨʦʟʳ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

1. ɺʦʟʤʦʞʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ ʩʦ ʩʪʦʨʦʥʳ ʟʘʨʫʙʝʞʥʳʭ 

ʩʣʫʞʙ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʯʘʩʪʥʦʛʦ ʙʠʟʥʝʩʘ. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚ ʚʦʝʥʥʳʭ 

ʮʝʣʷʭ. 

2. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʣʷ ʮʝʣʝʡ ʜʝʩʪʘ-

ʙʠʣʠʟʘʮʠʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ. ʇʨʝʜʚʟʷʪʘʷ ʦʮʝʥʢʘ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ. ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʘʩʝʣʝʥʠʝ, ʚ ʦʩʥʦʚʥʦʤ 

ʤʦʣʦʜʝʞʴ. 

3. ɺʣʠʷʥʠʝ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʠ ʵʢʩʪʨʝʤʠʩʪʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʇʨʠ-

ʚʣʝʯʝʥʠʝ ʩʪʦʨʦʥʥʠʢʦʚ ʢ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

4. ʈʘʩʪʫʪ ʤʘʩʰʪʘʙʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʝʩʪʫʧʥʦʩʪʠ. ʅʘʥʦʩʷʪ ʫʱʝʨʙ 

ʢʨʝʜʠʪʥʦ-ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʝ. ʅʘʨʫʰʘʶʪʩʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʝ ʧʨʘʚʘ ʠ ʩʚʦ-

ʙʦʜʳ ʯʝʣʦʚʝʢʘ ʠ ʛʨʘʞʜʘʥʠʥʘ. 

5. ʈʦʩʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʪʘʢ. ʊʘʢʠʝ ʘʪʘʢʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʩʣʦʞ-

ʥʳʤʠ, ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʤʠ. ʋʚʝʣʠʯʠʚʘʶʪʩʷ ʤʘʩʰʪʘʙʳ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʘʪʘʢ.  

6. ɺ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʝ ʦʪʩʫʪʩʪʚʫʶʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ.  

7. ʉʦʩʪʦʷʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʬʝʨʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ. ʅʘʰʠ ʧʨʦʛʨʘʤʤʳ ʧʨʦʠʟʚʝʜʝʥʳ ʚ ʟʘʨʫ-
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ʙʝʞʥʳʭ ʩʪʨʘʥʘʭ. ʏʪʦ ʩʪʘʚʠʪ ʈʦʩʩʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʦʥʲʶʥʢʪʫʨʳ ʛʝʦ-

ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 

8. ʉʦʙʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳ. ʆʥʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʩʝʣʝʥʠʝʤ ʠ ʙʠʟʥʝ-

ʩʦʤ. ʊ.ʝ. ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʥʝʜʨʝʥʳ. 

9. ʅʝ ʨʘʟʚʠʪʘ ʢʫʣʴʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫ ʛʨʘʞʜʘʥ ʠ 

ʙʠʟʥʝʩʘ. 

10. ʄʠʨʦʚʳʝ ʛʦʩʫʜʘʨʩʪʚʘ ʩʪʨʝʤʷʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʫʶ ʩʬʝʨʫ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʦʤʠʥʠʨʦʚʘ-

ʥʠʷ ʠ ʛʦʩʧʦʜʩʪʚʘ.  

ʅʘʣʠʯʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʟʘʱʠʪʳ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʠʥʳʭ ʠʥʪʝʨʝʩʦʚ ʩʪʨʘʥʳ ʚ 

ʤʠʨʦʚʦʤ ʭʦʟʷʡʩʪʚʝ ʜʦʣʞʥʘ ʨʝʰʠʪʴ ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʘʛʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ. ʎʝʣʴʶ ʩʪʨʘʪʝʛʠʠ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʦʙʱʝʩʪʚʘ ʟʥʘʥʠʡ. 

ɺ ʩʪʨʘʪʝʛʠʠ ʧʨʠʚʦʜʠʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʡ ʩʮʝʥʘʨʠʡ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʈʦʩʩʠʠ. 
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ɺ ʩʚʷʟʠ ʩ ʫʩʣʦʞʥʸʥʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʚʩʸ ʩʣʦʞʥʝʝ ʧʨʠʥʠʤʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩ ʧʦʩʪʦʷʥ-

ʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ ʠ ʚʝʩʪʠ ʧʨʝʜʧʨʠʷʪʠʝ ʢ ʨʘʚʥʦʤʝʨʥʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 

ʨʘʟʚʠʪʠʶ. ɺʩʸ ʜʝʣʦ ʚ ʥʝʧʦʩʪʦʷʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʠ ʥʝʪʠʧʦʚʳʭ ʩʠʪʫʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʨʝʟʢʦʡ ʩʤʝʥʝ ʧʦʩʪʘʚʱʠʢʘ 

ʩʳʨʴʷ, ʣʠʙʦ ʞʝ ʚ ʟʘʜʝʨʞʢʘʭ ʝʛʦ ʧʦʩʪʘʚʢʠ. ʋʞʝ ʚ ʩʨʝʜʠʥʝ 50-ʭ ʛʦʜʦʚ ʧʨʦ-

ʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʩʪʘʣʠ ʟʘʜʫʤʳʚʘʪʴʩʷ ʦ ʚʦʧʨʦʩʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʙʣʘʛʦʚʨʝ-

ʤʝʥʥʦʡ ʧʦʩʪʘʚʢʦʡ ʤʘʪʝʨʠʘʣʦʚ, ʠ ʫʞʝ ʢ 70-ʤ ʛʦʜʘʤ ʙʳʣʠ ʚʚʝʜʝʥʳ ʧʝʨʚʳʝ 

MRP-ʩʠʩʪʝʤʳ, ʪ.ʥ. çʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʤʘʪʝʨʠʘʣʘʭè. 

ɺʧʦʩʣʝʜʩʪʚʠʠ, ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʣʫʯʠʣʠ ʩʚʦʸ ʨʘʟʚʠʪʠʝ ʚ ʣʠʮʝ ERP-

ʩʠʩʪʝʤ, ʪ.ʝ. çʩʠʩʪʝʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷè ï

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʧʝʨʘʮʠʡ ʫʧʨʘʚ-

ʣʝʥʠʷ ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ 

https://ru.wikipedia.org/wiki/Производство
https://ru.wikipedia.org/wiki/Управление_операциями
https://ru.wikipedia.org/wiki/Управление_персоналом
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ʘʢʪʠʚʘʤʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʥʝʧʨʝʨʳʚʥʫʶ ʙʘʣʘʥʩʠʨʦʚʢʫ ʠ ʦʧʪʠʤʠʟʘ-

ʮʠʶ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠʥʪʝʛʨʠ-

ʨʦʚʘʥʥʦʛʦ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʝʛʦ ʦʙʱʫʶ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʠ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʚʩʝʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʷʚʣʝʥʠʝ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʚʳʚʝʣʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʥʦʚʳʡ ʫʨʦ-

ʚʝʥʴ ʠ ʧʦʟʚʦʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪʳ ʚʳʧʫʩʢʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʙʣʘʛʦʜʘʨʷ ʩʪʘʥʦʚʣʝʥʠʶ ʤʫʣʴʪʠʟʘʜʘʯʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. MRP-ʩʠʩʪʝʤʳ ʭʦʪʴ ʠ ʷʚʣʷʶʪʩʷ ʫʩʪʘʨʝʚʰʠʤʠ, ʥʦ ʜʦ ʩʠʭ ʧʦʨ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ, ʷʚʣʷʷʩʴ ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ (ɸʉʋ) ʚ ʤʠʨʝ.  

ʉʦʚʝʨʰʝʥʥʦʡ ʬʦʨʤʦʡ ʨʘʟʚʠʪʠʷ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ, ʷʚʣʷʶʪʩʷ DSS-

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʩʠʩʪʝʤʘʤʠ ʧʦʜʜʝʨʞ-

ʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʉʇʇʈ), ʚʦʟʥʠʢʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʠʷʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ɸʉʋ ʩ ʩʠʩʪʝʤʦʡ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʚʳ-

ʰʝʥʠʷ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [1]. 

ʉʇʇʈ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʴʶʪʝʨʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʩʠʩʪʝʤʳ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʤʦʱʴ ʣʶʜʷʤ, ʧʨʠʥʠʤʘʶʱʠʤ ʨʝʰʝ-

ʥʠʷ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʧʦʣʥʦʛʦ ʠ ʦʙʲʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʤʝʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʣʠʟʢʠʤʠ ʢ ʉʇʇʈ ʢʣʘʩʩʳ ʩʠʩʪʝʤ ï ʵʪʦ ɸʉʋ ʠ ʵʢʩʧʝʨʪʥʳʝ 

ʩʠʩʪʝʤʳ (ʕʉ), ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʯʘʩʪʠʯʥʦ ʟʘʤʝʥʠʪʴ ʩʧʝʮʠʘʣʠʩʪʘ-

ʵʢʩʧʝʨʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʦʡ ʩʠʪʫʘʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʥʝʰʥʝ 

ʉʇʇʈ ʠ ʕʉ ʧʦʭʦʞʠ, ʠ ʧʨʝʜʥʘʟʥʘʯʘʶʪʩʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʭʦʞʠʭ ʮʝʣʝʡ, 

ʜʘʥʥʳʝ ʜʚʘ ʚʠʜʘ ʩʠʩʪʝʤ ʠʤʝʶʪ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ. ʊʘʢ, 

ʉʇʇʈ ʧʦʤʦʛʘʝʪ ʣʠʮʫ, ʧʨʠʥʠʤʘʶʱʝʤʫ ʨʝʰʝʥʠʷ (ʃʇʈ) ʩʜʝʣʘʪʴ ʤʦʪʠʚʠʨʦ-

ʚʘʥʥʳʡ ʚʳʙʦʨ ʣʫʯʰʝʛʦ ʚʘʨʠʘʥʪʘ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʘ ʕʉ ï ʧʳʪʘ-

ʝʪʩʷ ʟʘʤʝʥʠʪʴ ʩʦʙʦʡ ʞʠʚʦʛʦ ʵʢʩʧʝʨʪʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, ʪ.ʝ. 

ʠʤʠʪʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʵʢʩʧʝʨʪʘ. ʉʇʇʈ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʤ, ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʙʦʨ ʠʟ ʤʥʦʞʝʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚ. ʕʢʩʧʝʨʪ-

ʥʳʝ ʩʠʩʪʝʤʳ ʚʳʨʘʙʘʪʳʚʘʶʪ ʨʝʰʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʟʥʘʥʠʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝ-

ʩʢʦʣʴʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʉ ʧʦʤʦʱʴʶ ʉʇʇʈ ʨʝʰʘʶʪʩʷ ʫʥʠʢʘʣʴʥʳʝ ʟʘʜʘʯʠ, 

ʠʟʤʝʥʷʶʱʠʝʩʷ ʚ ʜʠʥʘʤʠʢʝ, ʘ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʨʝʰʘʪʴ ʪʦʣʴʢʦ 

ʯʘʩʪʦ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʟʘʜʘʯʠ. ʕʉ ʤʘʥʠʧʫʣʠʨʫʶʪ ʟʥʘʥʠʷʤʠ, ʉʇʇʈ ʨʘʙʦ-

ʪʘʶʪ ʩ ʜʘʥʥʳʤʠ. 

ʍʦʪʷ ʫ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ ʥʘʜ ʕʉ, ʫ ʥʠʭ ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ. ʕʢʩʧʝʨʪʥʳʝ 

ʩʠʩʪʝʤʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʉʇʇʈ, ʫʤʝʶʪ ʫʯʠʪʴʩʷ ʥʘ ʩʚʦʠʭ ʦʰʠʙʢʘʭ, ʠʭ ʤʦʞ-

ʥʦ ʦʙʫʯʘʪʴ ʥʦʚʳʤ ʟʥʘʥʠʷʤ [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʇʇʈ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʚ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʦʪʨʘʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʙʳʯʥʦ, ʩʠʩʪʝ-

ʤʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠ ʫʥʠʢʘʣʴ-

https://ru.wikipedia.org/wiki/Пакет_прикладных_программ
https://ru.wikipedia.org/wiki/Модель_данных
https://ru.wikipedia.org/wiki/Бизнес-процесс
https://ru.wikipedia.org/wiki/Система_поддержки_принятия_решений
https://ru.wikipedia.org/wiki/Система_поддержки_принятия_решений
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ʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜ-

ʧʨʠʷʪʠʷ. 

ʇʦʜ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ (ʇʇ) ʧʦʥʠʤʘʝʪʩʷ ʢʦʤʧʣʝʢʩ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʝʜʠʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ. 

ʕʪʦʪ ʢʦʤʧʣʝʢʩ ʚʢʣʶʯʘʝʪ ʦʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ, ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʳʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʠ ʩʢʣʘʜʩʢʠʝ. ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴ-

ʰʦʝ ʯʠʩʣʦ ʧʨʠʤʝʨʦʚ ʫʜʘʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʉʇʇʈ ʥʘ ʇʇ. 

ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʜʠʩʧʝʪʯʝʨʘ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʉʇɼ 

çDiSPY(Expert)è) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜ-

ʜʝʨʞʢʠ ʜʠʩʧʝʪʯʝʨʘ ʧʫʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʮʝʣʴʶ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝʰʪʘʪ-

ʥʳʭ/ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ [3].ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠʥʷʪʘ ʢʘʢ ʩʪʘʥʜʘʨʪ ʜʣʷ 

ʢʦʤʧʘʥʠʠ çʊʨʘʥʩʥʝʬʪʴè ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ çʊʘʡʰʝʪ-ʊʘʣʘʢʘʥè ʠ 

çʊʘʣʘʢʘʥ-ʉʢʦʚʦʨʦʜʠʥʦè. 

ʅʘ ʵʢʨʘʥʥʳʭ ʬʦʨʤʘʭ ʉʇɼ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʦʙʨʘʞʘ-

ʶʪʩʷ ʬʘʢʪʠʯʝʩʢʠʝ ʠ ʨʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʪ.ʢ. ʜʘʚʣʝʥʠʝ, 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʥʘʧʦʨ ʠ ʨʘʩʭʦʜ, ʯʪʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʠʩʧʝʪʯʝʨʫ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʦʧʝʨʘʪʠʚʥʫʶ ʠ ʥʘʛʣʷʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ 

ʧʝʨʝʢʘʯʢʠ ʥʝʬʪʠ.  

ɺ ʯʠʩʣʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇɼ ʚʭʦʜʠʪ ʨʘʩʯʸʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝ-

ʥʠʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʥʘ ʦʩʥʦʚʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ çʂʘʩʩʘʥʜʨʘè; 

ʧʦʩʪʨʦʝʥʠʝ ʣʠʥʠʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʛʠʜʨʦʫʢʣʦʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʝʨʘʪʠʚʥʳʭ 

ʜʘʥʥʳʭ ʧʦ ʜʘʚʣʝʥʠʶ; ʢʦʥʪʨʦʣʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʩʯʸʪʥʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ 

ʥʘʧʦʨʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ; ʜʠʘʛʥʦʩʪʠʢʘ ʧʨʠʯʠʥʳ ʦʪʢʣʦʥʝʥʠʷ 

ʣʠʥʠʠ ʛʠʜʨʦʫʢʣʦʥʘ; ʚʝʜʝʥʠʝ ʞʫʨʥʘʣʦʚ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʪʨʫʙʦʧʨʦʚʦ-

ʜʘ; ʨʘʩʯʸʪ ʜʚʠʞʝʥʠʷ ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʛʝʨʤʝʪʠʟʘʮʠʠ. 

ʉʠʩʪʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʝʢ (ʉʆʋ çLeakSPYè) ï ʵʪʦ ʢʦʤʧʣʝʢʩ 

ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠ-

ʪʦʨʠʥʛ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦ ʟʘ-

ʜʘʥʥʳʤ ʨʘʩʯʸʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʘʤ ʥʘ ʚʩʝʭ ʨʝʞʠʤʘʭ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʚʢʣʶʯʘʷ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʨʝʞʠʤ ʦʩʪʘ-

ʥʦʚʣʝʥʥʦʡ ʧʝʨʝʢʘʯʢʠ, ʨʝʞʠʤʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʝʞʠʤʳ ʩ ʥʘʣʠʯʠʝʤ ʫʯʘʩʪʢʦʚ ʩ ʙʝʟʥʘʧʦʨʥʳʤ 

ʪʝʯʝʥʠʝʤ[4]. 

ʂʦʤʧʣʝʢʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʢʘʢ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʝʢ, ʚʳʟʚʘʥʥʳʭ 

ʧʨʠʨʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ, ʠ ʜʣʷ ʦʙʥʘ-

ʨʫʞʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʚʨʝʟʦʢ ʚ ʪʨʫʙʦʧʨʦʚʦʜ. ʉʠʩʪʝʤʘ ʦʧʨʝʜʝ-

ʣʷʝʪ ʢʦʦʨʜʠʥʘʪʫ, ʨʘʩʭʦʜ ʠ ʚʨʝʤʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫʪʝʯʢʠ. ɺ ʩʦʩʪʘʚ ʉʆʋ 

ʚʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʝʢ, ʪ.ʢ. ʤʝʪʦʜ ʙʘʣʘʥʩʘ ʤʘʩʩ, 

ʤʝʪʦʜ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʫʢʣʦʥʘ ʠ ʤʝʪʦʜ ʧʦ ʚʦʣʥʝ ʜʘʚʣʝʥʠʷ. ɼʘʥʥʘʷ ʩʠʩʪʝ-

ʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʥʝʬʪʝʛʘʟʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʚ ʯʠʩʣʦ ʢʦʪʦʨʳʭ 
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ʚʭʦʜʷʪ ʆɸʆ çɻʘʟʧʨʦʤè, ʆɸʆ çʉʣʘʚʥʝʬʪʴè, ʆɸʆ çʈʦʩʥʝʬʪʴè ʠ çʃʫ-

ʢʦʡʣè. 

ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ çʉʠʨʠʫʩ-ʉʇʇʈè ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʘ ʜʣʷ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʪʝʭʥʦʣʦʛʦʚ, ʠ ʧʦʟʚʦʣʷʝʪ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʪʝʢʫʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʫʯʘʩʪʢʦʚ ʥʝʬʪʝʧʨʦʜʫʢ-

ʪʦʧʨʦʚʦʜʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ, ʨʝʰʘʷ ʘʥʘʣʠ-

ʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ[5].ɼʘʥʥʘʷ ʩʠʩ-

ʪʝʤʘ ʚʥʝʜʨʝʥʘ ʚ ʪʘʢʠʭ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʢʦʤʧʘʥʠʷʭ, ʢʘʢ ʆɸʆ 

çʈʦʩʩʥʝʬʪʴè, ʆɸʆ çʉʠʙʥʝʬʪʴè, ʆɸʆ çʊʨʘʥʩʥʝʬʪʴè. 

ʇʂ çʉʠʨʠʫʩ-ʀʉè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʱʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤ-

ʧʣʝʢʩ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʈʦʩʩʠʡʩʢʦʡ ʢʦʤʧʘʥʠʝʡ ʆʆʆ 

çʅʇɸ ɺʠʨʘ ʈʝʘʣʪʘʡʤè ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʩʠʩʪʝʤ 

ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʜʝʞʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʠ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʩʯʸʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤ ʧʦʜ-

ʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʜʣʷ ʩʣʫʞʙ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʝʭʥʦʣʦʛʦʚ, ʜʠʩʧʝʪ-

ʯʝʨʦʚ ʠ ʦʧʝʨʘʪʦʨʦʚ ʩ ʛʠʙʢʦ ʥʘʩʪʨʘʠʚʘʝʤʳʤ ʠ ʨʘʩʰʠʨʷʝʤʳʤ ʬʫʥʢʮʠʦʥʘ-

ʣʦʤ. ɼʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʠʤʝʝʪ ʤʦʜʫʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʬʫʥʢʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʉʇʇʈ. ɺ ʩʦʩʪʘʚ ʢʦʤ-

ʧʣʝʢʩʘ ʚʭʦʜʷʪ ʪʘʢʠʝ ʤʦʜʫʣʠ, ʢʘʢ: 

¶ çʂʦʥʩʪʨʫʢʪʦʨè, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʤʦʜʝʣʴ ʪʨʫʙʦʧʨʦʚʦʜʘ; 

¶ çʂʦʥʪʨʦʣʴ ʧʨʦʭʦʞʜʝʥʠʷ ɺʉʇʅè, ʛʨʘʬʠʯʝʩʢʠ ʦʪʦʙʨʘʞʘʶ-

ʱʠʡ ʜʚʠʞʝʥʠʝ ʚʥʫʪʨʠʪʨʫʙʥʳʭ ʩʥʘʨʷʜʦʚ ʠ ʧʘʨʪʠʡ ʧʝʨʝʢʘʯʠʚʘʝʤʳʭ ʥʝʬ-

ʪʝʧʨʦʜʫʢʪʦʚ; 

¶ çʂʦʥʪʨʦʣʴ ʛʝʨʤʝʪʠʯʥʦʩʪʠè, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʝʧʨʝʨʳʚʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʚʳʷʚʣʝʥʠʝʤ ʥʘʨʫʰʝʥʠʡ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʢʦʦʨʜʠʥʘʪ; 

¶ çʈʝʜʘʢʪʦʨ ʩʮʝʥʘʨʠʝʚè, ʧʦʟʚʦʣʷʶʱʠʡ ʤʦʜʝʣʠʨʦʚʘʪʴ ʘʚʘʨʠʡ-

ʥʳʝ ʩʠʪʫʘʮʠʠ; 

¶ çʂʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ ʥʝʬʪʝʧʨʦʚʦʜʘè, ʘʥʘʣʠʟʠʨʫʶʱʠʡ ʧʘ-

ʨʘʤʝʪʨʳ ʥʝʬʪʝʪʨʘʩʩʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʩʘʥʳ ʥʝʩʢʦʣʴʢʦ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʚʳ-

ʜʝʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çʉʠʨʠʫʩ-ʀʉè, ʦʙʣʘʜʘʶʱʠʡ ʰʠʨʦʢʠʤ 

ʬʫʥʢʮʠʦʥʘʣʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʨʝʰʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ 

ʥʝʬʪʝʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ɼʘʥʥʘʷ ʉʇʇʈ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʨʝʰʝʥʠ-

ʝʤ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ. 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʧʨʦʮʝʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʝʣʝʬʦʥʥʳʭ ʚʳʟʦʚʦʚ. ʇʨʝʜʧʨʠʷʪʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʦʪʛʨʫʟʢʫ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦ ʩʢʣʘʜʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʪʛʨʫʟʢʠ ʧʨʦʚʦ-

ʜʠʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʟʘʧʠʩʴ ʢʣʠʝʥʪʦʚ ʧʦ ʪʝʣʝʬʦʥʫ. ʇʨʠʙʳʣʴ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʠʩʝʡ ʥʘ ʧʦʣʫʯʝʥʠʝ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ ʥʘ ʧʦʣʫʯʝʥʠʝ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʦʙʱʝʤʫ ʚʨʝʤʝʥʠ ʪʝʣʝʬʦʥʥʳʭ ʨʘʟʛʦʚʦʨʦʚ, ʟʘʪʨʘʯʝʥʥʳʭ 

ʥʘ ʟʘʧʠʩʠ. ʆʙʱʝʝ ʚʨʝʤʷ ʪʝʣʝʬʦʥʥʳʭ ʨʘʟʛʦʚʦʨʦʚ, ʟʘʪʨʘʯʝʥʥʳʭ ʥʘ ʟʘʧʠʩʠ, 

ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʢʘʥʘʣʦʚ ʩʚʷʟʠ: ʯʝʤ ʙʦʣʴʰʝ ʢʘʥʘʣʦʚ ʩʚʷʟʠ, ʪʝʤ 

ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʦʟʚʦʥʠʪʴʩʷ ʜʦ ʩʢʣʘʜʘ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʠʙʳʣʴ 

ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʧʣʦʪʥʦʩʪʠ) ʟʚʦʥʢʦʚ: ʯʝʤ 



133 

 

ʚʳʰʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʚʦʥʢʦʚ, ʪʝʤ ʙʦʣʴʰʝ ʧʨʠʙʳʣʴ, ʪʦ ʝʩʪʴ ʯʝʤ ʤʝʥʴʰʝ 

ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʟʚʦʥʢʠ, ʪʝʤ ʙʦʣʴʰʝ ʧʨʠ-

ʙʳʣʴ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʟʚʦʥʢʦʚ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʢʘʥʘʣʦʚ ʩʚʷʟʠ: ʯʝʤ 

ʙʦʣʴʰʝ ʢʘʥʘʣʦʚ, ʪʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʫʜʝʪ ʚʳʰʝ ʧʨʠ ʥʘʣʠʯʠʠ ʞʝʣʘʶʱʠʭ 

ʟʘʧʠʩʘʪʴʩʷ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʩʦ ʩʢʣʘʜʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʧʘʢʝʪ AnyLogic ï ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʘʥʠʠ çʕʢʩ ɼʞʝʡ ʊʝʢʥʦʣʦʜ-

ʞʠʩè (XJ Technologies), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ɺ ʦʩʥʦʚʝ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ 

ʣʝʞʠʪ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ [1]. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʠʤʝʝʪ ʰʪʘʪ ʜʠʩʧʝʪʯʝʨʦʚ, ʢʦʪʦ-

ʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʟʘʧʠʩʴ ʧʦ ʪʝʣʝʬʦʥʫ ʥʘ ʦʪʛʨʫʟʢʫ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦ 

ʩʢʣʘʜʘ. ɽʩʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʚʦʥʢʦʚ ʦʯʝʥʴ ʚʳʩʦʢʘʷ, ʪʦ ʤʦʞʝʪ ʥʝ ʭʚʘʪʠʪʴ 

ʠʤʝʶʱʠʭʩʷ ʢʘʥʘʣʦʚ ʩʚʷʟʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʚʦʥʢʠ ʚʩʝ ʨʘʚʥʦ ʬʠʢʩʠʨʫʶʪʩʷ, 

ʠ ʜʠʩʧʝʪʯʝʨ ʦʪʚʝʯʘʝʪ ʥʘ ʥʠʭ, ʥʦ ʪʦʣʴʢʦ ʧʦʟʞʝ. 

ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʪʝʣʝʬʦʥʥʳʝ ʟʚʦʥʢʠ ï ʵʪʦ ʟʘʷʚʢʠ. ʇʨʝʜʧʦ-

ʣʘʛʘʝʪʩʷ, ʯʪʦ ʟʚʦʥʢʠ (ʟʘʷʚʢʠ) ʧʦʩʪʫʧʘʶʪ ʚ ʩʠʩʪʝʤʫ ʩ ʠʥʪʝʨʚʘʣʘʤʠ ʚʨʝʤʝ-

ʥʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴʶ Lambda = 1,5. ʆʙʩʣʫʞʠʚʘʥʠʝ ʟʘʷʚʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴʶ mu = 0,5. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷ-

ʚʦʢ ʚ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʧʨʦʮʝʩʩʦʨ (service). ʆʙʦʟʥʘ-

ʯʠʤ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʙʫʢʚʦʡ N. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ N ʤʦʞʝʪ 

ʠʟʤʝʥʷʪʩɹʷ ʦʪ 1 ʜʦ 100.  

ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʝʣʝʬʦʥʥʳʭ ʚʳʟʦʚʦʚ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ (ʩʤ. ʨʠʩ.1): 

 

 

 

 

 

 

 

 
 

ʈʠʩ. 1. ʄʦʜʝʣʴ ʪʝʣʝʬʦʥʥʳʭ ʚʳʟʦʚʦʚ 

ɺʚʝʜʝʤ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

¶ N- ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʩʚʷʟʠ  

¶ lambda (ɚ) ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʠʭʦʜʘ ʟʘʷʚʦʢ,  

¶ mu (Õ) ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʦʢ ʚ service. 

¶ S (source) ï ʠʩʪʦʯʥʠʢ ʟʘʷʚʦʢ. 

¶ RP (resourcePool( - ʵʪʦ ʨʝʩʫʨʩʳ (ʩʠʩʪʝʤʳ ʦʪʛʨʫʟʢʠ ʛʦʪʦʚʦʡ ʧʨʦ-

ʜʫʢʮʠʠ). 

¶ BM (BenefitMean)=(Income-Penalties)/t-equipmentPrice 



134 

 

¶ ɿʜʝʩʴ:  

¶ t ï ʪʝʢʫʱʝʝ ʚʨʝʤʷ,  

¶ I (Incomʝ) ï ʩʪʦʠʤʦʩʪʴ ʦʙʩʣʫʞʝʥʥʳʭ ʚʳʟʦʚʦʚ 

¶ P (Penalties) ï ʥʘʯʠʩʣʝʥʥʳʡ ʰʪʨʘʬ ʟʘ ʥʝ ʦʙʩʣʫʞʝʥʥʳʡ ʚʳʟʦʚ 

¶ EP (equipmentPrice) ï ʪʘʙʣʠʯʥʘʷ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ 

ʩʪʦʠʤʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚʳʟʦʚʦʚ. 

¶ ʄʦʜʝʣʴʥʦʝ ʚʨʝʤʷ ʠʟʤʝʨʷʣʦʩʴ ʚ ʤʠʥʫʪʘʭ, ʚʨʝʤʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʨʘʚʥʷʣʦʩʴ 500 ʤʠʥʫʪʘʤ.  

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ [1], ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʢʠ ʤʦʞʥʦ 

ʦʧʠʩʘʪʴ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʨʦʮʝʩʩ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ ʟʘʷʚʦʢ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʜʚʫʭʢʘʥʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ. ʇʝʨʚʳʡ ʢʘʥʘʣ ʩʯʠʪʘ-

ʝʪʩʷ ʦʩʥʦʚʥʳʤ, ʚ ʥʝʤ ʤʦʜʝʣʠʨʫʶʪʩʷ ʟʘʧʠʩʠ ʥʘ ʦʪʛʨʫʟʢʫ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢ-

ʮʠʠ. ɺʪʦʨʦʡ ʢʘʥʘʣ ʷʚʣʷʝʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ, ʦʥ ʫʯʠʪʳʚʘʝʪ ʦʪʚʝʨʛʥʫʪʳʝ 

ʩʠʩʪʝʤʦʡ ʪʝʣʝʬʦʥʥʳʝ ʚʳʟʦʚʳ.  

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʷʚʦʢ ʚʳʧʦʣʥʷʝʪ ʵʣʝ-

ʤʝʥʪ selectOutput. ʕʪʦʪ ʵʣʝʤʝʥʪ ʧʨʦʚʝʨʷʝʪ ʥʘʣʠʯʠʝ ʩʚʦʙʦʜʥʳʭ ʢʘʥʘʣʦʚ 

ʩʚʷʟʠ ʚ ɻʣʝʤʝʥʪʝ service. ɼʣʷ ʵʪʦʛʦ ʚʳʟʳʚʘʝʪʩʷ ʤʝʪʦʜ delaySize, ʢʦʪʦʨʳʡ 

ʚʦʟʚʨʘʱʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʢʦʤʧʦʥʝʥʪʘ service, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ. ɿʘʜʘʯʝʡ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʢʘʥʘʣʦʚ ʩʚʷʟʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʠʙʳʣʴ ʧʨʝʜʧʨʠʷʪʠʷ ʙʳʣʘ ʙʳ 

ʤʘʢʩʠʤʘʣʴʥʦʡ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʧʝʮʠʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʘ ̫

ʧʦʜʩʠʩʪʝʤʘ ʚ ʩʠʩʪʝʤʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ AnyLogic. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʧʦ-

ʩʪʨʦʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠʙʳʣʠ ʧʨʝʜʧʨʠʷʪʠʷ (BenefitMean) ʦʪ ʢʦʣʠ-

ʯʝʩʪʚʘ ʢʘʥʘʣʦʚ ʩʚʷʟʠ (ʩʤ. ʨʠʩ. 2): 

 
ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʧʨʠʙʳʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ʇʘʨʭʦʤʝʥʢʦ ɼ.ʈ. ʠ ʜʨ. ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʝʣʝʬʦʥ-

ʥʳʭ ʚʳʟʦʚʦʚ ʟʘʧʠʩʠ ʢ ʚʨʘʯʘʤ. ʗʨʦʩʣʘʚʣʴ: ʩʙ. ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʬ.: 71 ʥʘʫʯʥʦ-ʪʝʭʥ. 

ʢʦʥʬ. ʗɻʊʋ. ʚ 3 ʯ., ʏ. 3 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].,ʩ. 123-126,  ʗʨʦʩʣʘʚʣʴ : ʀʟʜʘʪ. 

ʜʦʤ ʗɻʊʋ, 2018. ï 942 ʩ.  



135 

 

ʋɼʂ 004.654 

 
ʄɽʊʆɼʓ ʆʇʊʀʄʀɿɸʎʀʀ ɹʆʃʔʐʀʍ ɹɸɿ ɼɸʅʅʓʍ 

 

ɸ.ʆ. ʄʘʚʨʳʯʝʚ, ʖ.ʄ. ɻʦʨʦʚʦʡ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʖ.ʄ. ɻʦʨʦʚʦʡ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 
ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ɺ ʧʨʦʮʝʩʩʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʦʧʪʠʤʠʟʘʮʠʡ ʙʘʟ ʜʘʥʥʳʭ, 

ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ ʩ ʙʦʣʴʰʠʤ 

ʦʙʲʸʤʦʤ, ʙʳʣʘ ʧʨʦʨʘʙʦʪʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ ʠ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʴʰʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʠʥʜʝʢʩʳ, ʟʘʧʨʦʩʳ, ʘʨʭʠʪʝʢʪʫʨʘ 

ʙʘʟʳ ʜʘʥʥʳʭ, ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ. 

 

ʄETHODS OF OPTIMITHETION OF LARDGE DATABAZES  

 

A.O. Mavrychev, Yu. M. Gorovoy 

 

Scientific Supervisor ï Yu. M. Gorovoy, Candidate of Technical Sci-

ences, ɸssociate ʈrofessor 

 
Yaroslavl State Technical University 
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ɺ ʩʪʘʪʴʝ çʇʦʜʭʦʜʳ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ 

ʩ ʙʦʣʴʰʠʤ ʦʙʲʸʤʦʤè ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʙʦʣʴʰʠʭ ʙʘʟ ʜʘʥʥʳʭ. ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʠʥʞʝʥʝʨʥʳʝ ʧʨʦʙʣʝʤʳ. 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʥʳ ʩ ʪʝʤ, ʯʪʦ ʘʨʭʠʪʝʢʪʫʨʘ ʙʘʟʳ 

ʜʘʥʥʳʭ ʥʝ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʩ ʙʦʣʴʰʠʤ ʦʙʲʸʤʦʤ ʜʘʥʥʳʭ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʪʦ ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʪʘʢʦʡ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʠ: 

¶ ʅʝʚʝʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʘʙʣʠʮ; 
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¶ ʅʝʚʝʨʥʘʷ ʠʥʜʝʢʩʘʮʠʷ; 

ʀʥʞʝʥʝʨʥʳʝ ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʥʳ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʧʨʦʛʨʘʤʤʥʦ-

ʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʙʘʟʳ ʜʘʥʥʳʭ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʇʆ ʠ ʙʘʟʳ ʜʘʥʥʳʭ, ʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥ-

ʪʳ: 

¶ ɹʦʣʴʰʠʝ ʦʙʲʸʤʳ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʪʠʢʠ; 

¶ ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʟʘʧʨʦʩʳ ʢ ʦʜʥʦʡ ʪʘʙʣʠʮʝ; 

¶ ɿʘʧʨʦʩʳ ʩ ʨʝʩʫʨʩʦʸʤʢʠʤʠ ʬʫʥʢʮʠʷʤʠ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʥʞʝʥʝʨʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʪʦ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʙʣʝʤ: 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʪʘʙʣʠʮ. 

ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʘʥʥʳʭ ʠʤʝʝʪ ʩʤʳʩʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʨʝ-

ʤʝʥʥʳʝ ʪʘʙʣʠʮʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ɺ ʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʧʠʩʘʪʴ 

ʙʦʣʴʰʦʡ ʟʘʧʨʦʩ ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʜʘʥʥʳʭ ʣʫʯʰʝ ʩʦʭʨʘʥʷʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʚʦ ʚʨʝʤʝʥʥʫʶ ʪʘʙʣʠʮʫ. ʕʪʦ ʧʦʤʦʞʝʪ ʠʟʙʝʞʘʪʴ ʨʝʩʫʨʩʦʸʤʢʠʭ 

ʟʘʧʨʦʩʦʚ ʠ ʪʝʤ ʩʘʤʳʤ ʩʥʠʟʠʪ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʦʮʝʩʩʦʨ ʩʝʨʚʝʨʘ. 

ʇʨʘʚʠʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʜʝʢʩʦʚ; 

ʀʥʜʝʢʩʳ ʧʦʟʚʦʣʷʶʪ ʫʩʢʦʨʠʪʴ ʧʦʠʩʢ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ, ʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʝʢʩʦʚ ʫʚʝʣʠʯʠʪ ʥʘʛʨʫʟʢʫ ʥʘ ʩʝʨʚʝʨ ʜʣʷ ʪʘʢʠʭ ʦʧʝʨʘʮʠʡ 

ʢʘʢ ʚʩʪʘʚʢʘ ʜʘʥʥʳʭ, ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ ʠ ʫʜʘʣʝʥʠʝ ʜʘʥʥʳʭ. 

2. ʇʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ; 

ɼʣʷ ʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʪʘʙʣʠʮʳ, 

ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʜʣʷ ʘʥʘʣʠʟʘ. ʋ 

ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʤʠʥʫʩ ï ʙʫʜʝʪ ʟʘʤʝʜʣʝʥʥʘ ʩʢʦʨʦʩʪʴ 

ʰʪʘʪʥʦʡ ʨʘʙʦʪʳ ʩʝʨʚʝʨʘ. 

3. ɸʨʭʠʚʘʮʠʷ ʜʘʥʥʳʭ; 

ʆʜʥʘ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʨʘʙʦʪʝ ʙʘʟʳ ʜʘʥʥʳʭ ï ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʷʱʝʝʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ɽʩʣʠ ʥʝ ʚʩʷ ʠʥʬʦʨ-

ʤʘʮʠʷ ʥʫʞʥʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʪʦ ʤʦʞʥʦ ʟʘʘʨʭʠʚʠʨʦʚʘʪʴ ʚʩʶ 

ʩʪʘʨʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʙʘʟ ʜʘʥʥʳʭ ʠʣʠ ʚ ʜʨʫʛʠʝ ʪʘʙʣʠ-

ʮʳ. 

ʊʘʢʞʝ ʥʫʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʙʘʟʳ ʜʘʥʥʳʭ, ʦʥʠ ʩʚʷʟʘʥʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʘʨʭʠʪʝʢʪʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ. 

1. ʀʟʤʝʥʝʥʠʝ ʤʦʜʝʣʠ ʙʘʟʳ ʜʘʥʥʳʭ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ ʠʤʝʝʪ ʩʤʳʩʣ ʠʟʤʝʥʠʪʴ ʩʘʤʫ ʤʦ-

ʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ. ʕʪʦʪ ʤʝʪʦʜ ʦʧʨʘʚʜʘʥ ʚ ʤʘʣʦʡ ʜʦʣʝ ʩʣʫʯʘʝʚ, ʥʦ ʧʨʦ-

ʙʣʝʤʘ ʩ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʥʝʚʝʨʥʦ ʧʦʜʦʙʨʘʥʥʦʡ 

ʤʦʜʝʣʴʶ ʙʘʟʳ ʜʘʥʥʳʭ. ɽʩʣʠ ʥʘʤ ʥʫʞʥʳ ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʜʣʷ ʘʥʘʣʠʪʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʪʦ ʪʨʝʪʴʷ ʩʪʝʧʝʥʴ ʥʦʨʤʘʣʠʟʘʮʠʠ ʪʨʘʥʟʘʢʮʠʦʥʥʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ ʙʫʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʤʝʜʣʷʪʴ ʩʢʦʨʦʩʪʴ ʘʥʘʣʠʪʠʢʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʥʫʞʥʦ ʚʥʝʩʪʠ ʚ ʜʘʥʥʳʝ ʠʟʙʳʪʦʯʥʦʩʪʴ, ʯʪʦʙʳ ʫʩʢʦʨʠʪʴ ʘʥʘʣʠʪʠʢʫ. 

2. ʉʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʘʙʣʠʮ 
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ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʘʙʣʠʮʳ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴ-

ʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʢʦʤʬʦʨʪʥʦʡ ʨʘʙʦʪʳ ʙʘʟʳ ʜʘʥʥʳʭ. ʂ ʧʨʠʤʝʨʫ ʚʩʝ 

ʩʩʳʣʢʠ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʪʘʙʣʠʮʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ. ɽʩʣʠ ʤʳ ʙʫʜʝʤ ʭʨʘʥʠʪʴ ʚ ʦʪʜʝʣʴʥʦʡ ʪʘʙʣʠʮʳ ʩʩʳʣʢʠ ʥʘ ʚʩʝ ʚʦʟ-

ʤʦʞʥʳʝ ʫʨʦʚʥʠ ʟʘʧʠʩʠ, ʪʦ ʥʘʤ ʥʝ ʧʨʠʜʸʪʩʷ ʜʣʷ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʩʯʠ-

ʪʳʚʘʪʴ ʚʩʶ ʠʝʨʘʨʭʠʶ, ʥʘʤ ʭʚʘʪʠʪ ʯʪʝʥʠʷ ʦʜʥʦʡ ʟʘʧʠʩʠ ʠʟ ʵʪʦʡ ʩʧʝʮʠʘʣʠ-

ʟʠʨʦʚʘʥʥʦʡ ʪʘʙʣʠʮʳ. 

3. ɼʨʦʙʣʝʥʠʝ ʪʘʙʣʠʮ 

ɼʣʷ ʨʘʟʛʨʫʟʢʠ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʦʙʲʝʤʥʳʝ ʪʘʙʣʠ-

ʮʳ ʥʘ ʜʚʝ ʠ ʙʦʣʝʝ ʤʝʥʴʰʠʭ ʪʘʙʣʠʮ. ʕʪʦ ʠʤʝʝʪ ʩʤʳʩʣ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩ 

ʧʝʨʝʛʨʫʞʝʥʥʳʤʠ ʪʘʙʣʠʮʘʤʠ, ʣʠʙʦ ʩ ʪʘʙʣʠʮʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʥʠʝ ʢʣʘʩʪʝʨʥʦʛʦ ʠʥʜʝʢʩʘ. 

4. ɼʨʦʙʣʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ 

ʊʘʢʞʝ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʙʘʟʫ ʜʘʥ-

ʥʳʭ ʥʘ ʤʥʦʞʝʩʪʚʦ ʙʘʟ ʜʘʥʥʳʭ. ʕʪʦʪ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʪʨʫʜʦʟʘʪʨʘʪʳʭ, ʧʦʪʦʤʫ ʢʘʢ ʥʫʞʥʦ ʩʠʣʴʥʦ ʠʟʤʝʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʩʪʨʫʢʪʫʨʫ 

ʙʘʟʳ ʜʘʥʥʳʭ, ʥʦ ʠ ʩʘʤʦ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʨʘʙʦʪʘʝʪ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ 

ʜʘʥʥʳʭ. ʅʦ ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʦ ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦ-

ʜʫ, ʯʪʦ ʵʪʦʪ ʩʧʦʩʦʙ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ, ʧʦʩʢʦʣʴʢʫ ʨʝʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠ-

ʙʦʣʝʝ ʤʘʩʰʪʘʙʠʨʫʝʤʳʤ, ʧʨʠʪʦʤ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʥʝ ʦʛʨʘʥʠʯʝʥʘ. 

5. ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʥʝ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. 

ʊʘʢʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʬʘʡʣʦʚ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʣʠʙʦ ʧʨʠ ʥʘʣʠʯʠʠ ʪʷʞʝ-

ʣʳʭ ʪʘʙʣʠʮ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʩʪʦʠʪ ʩʤʝʥʠʪʴ ʤʝʩʪʦ ʭʨʘʥʝʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ. 

ʊʘʢʦʛʦ ʨʦʜʘ ʜʘʥʥʳʝ ʣʫʯʰʝ ʚʩʝʛʦ ʭʨʘʥʠʪʴ ʚ ʥʝ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʇʦʩʢʦʣʴʢʫ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʠʨʫʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ 

ʨʘʟʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʪʦ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʣʷ ʦʧʪʠʤʠ-

ʟʘʮʠʠ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʦʜʠʥ ʤʝʪʦʜ, ʘ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ, ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʩʠʪʫʘʮʠʠ. ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʥʝ ʚʩʝʛʜʘ ʦʧʨʘʚʜʘʥʥʳ, ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʠ ʠʥʞʝʥʝʨʥʳʤʠ ʨʝʰʝʥʠʷʤʠ, ʥʦ ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʚ ʢʦʨʥʝ ʧʦʤʝʥʷʪʴ ʩʠʪʫʘ-

ʮʠʶ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʦʪʦʤʫ ʢʘʢ ʦʥʠ ʨʝʰʘʶʪ ʦʩ-

ʥʦʚʥʫʶ ʧʨʦʙʣʝʤʫ ï ʦʥʠ ʫʤʝʥʴʰʘʶʪ ʦʙʲʝʤ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʫʧʨʦ-

ʱʘʶʪ ʟʘʧʨʦʩʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʚʥʝʰʥʠʤ ʇʆ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʜʨʦʙʣʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, 

ʯʪʦ ʣʫʯʰʝ ʚʩʝʛʦ ʜʝʣʘʪʴ ʥʝ ʧʦʣʥʦʝ ʜʨʦʙʣʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʯʘʩʪʠʯʥʦʝ. 

ʇʨʠ ʧʦʣʥʦʤ ʜʨʦʙʣʝʥʠʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʪʘʢʦʡ ʩʧʦʩʦʙ ʜʨʦʙʣʝʥʠʷ, ʯʪʦʙʳ 

ʢʘʞʜʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʩʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʦʡ. ʅʦ ʧʨʠ ʵʪʦʤ 

ʧʦʷʚʠʪʴʩʷ ʧʨʦʙʣʝʤʘ ʩ ʢʦʥʬʣʠʢʪʦʤ ʚ ʪʘʙʣʠʮʘʭ-ʩʧʨʘʚʦʯʥʠʢʘʭ ʠ ʚ ʪʘʙʣʠʮʘʭ 

ʩ ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʝʨʴʸʟʥʳʭ ʢʦʥʬʣʠʢʪʦʚ ʚ ʥʘʩʪʨʦʡʢʘʭ 

ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʩʜʝʣʘʪʴ ʦʜʥʫ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ 
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ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʚʩʝ ʪʘʙʣʠʮʳ-ʩʧʨʘʚʦʯʥʠʢʠ ʠ ʪʘʙʣʠʮʳ-ʢʦʥʬʠʛʫʨʘʮʠʠ. 

ʇʨʠ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʜʝʣʝʥʠʷ ʢʘʞʜʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʩʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʦʪʜʝʣʴ-

ʥʦ ʦʪ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʪʦʣʴʢʦ ʚ ʧʘʨʝ ʩʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʪʘʙʣʠʮʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘ-

ʮʠʠ ʣʫʯʰʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʙʦʨ ʤʝʪʦʜʦʚ ʧʦʪʦʤʫ ʢʘʢ ʦʩʥʦʚʥʳʝ ʤʝʪʦ-

ʜʳ ʦʧʪʠʤʠʟʘʮʠʠ, ʚʳʜʝʣʝʥʥʳʝ ʤʥʦʡ, ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʜʦʧʦʣʥʷʝʤʳʤʠ. ʇʦ-

ʩʢʦʣʴʢʫ ʦʥʠ ʚʟʘʠʤʦʜʦʧʦʣʥʷʝʤʳ, ʪʦ ʦʧʪʠʤʠʟʘʮʠʠ ʠʤʝʝʪ ʩʫʤʤʠʨʦʚʘʥʥʳʡ 

ʵʬʬʝʢʪ ʫʩʢʦʨʝʥʠʷ. ʊʘʢʞʝ ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʧʦʣʥʦʝ ʜʨʦʙʣʝʥʠʝ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʪʦ ʦʥʦ ʦʙʦʩʥʦʚʘʥʦ ʧʦ ʪʝʤ ʧʨʠʯʠʥʘʤ, ʯʪʦ ʤʳ ʫʤʝʥʴʰʘʝʤ ʦʙʲʝʤ 

ʜʘʥʥʳʭ ʚ ʦʩʥʦʚʥʳʭ ʪʘʙʣʠʮʘʭ ʠ ʫʩʢʦʨʷʝʤ ʦʧʝʨʘʮʠʠ ʧʦ ʦʙʥʦʚʣʝʥʠʶ ʠ ʫʜʘ-

ʣʝʥʠʶ ʜʘʥʥʳʭ. ʆʪ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʜʨʦʙʣʝʥʠʷ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʘ-

ʤʦʛʦ ʤʝʪʦʜʘ, ʧʦʪʦʤʫ ʢʘʢ ʨʝʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʤʘʩʰʪʘʙʠʨʫʝʤʳʤ. 
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ʆʙʱʝʥʠʝ ï ʝʩʪʝʩʪʚʝʥʥʳʡ ʠ ʥʝʦʪʲʝʤʣʝʤʳʡ ʧʨʦʮʝʩʩ ʚ ʞʠʟʥʠ ʢʘʞʜʦ-

ʛʦ ʯʝʣʦʚʝʢʘ. ʂʦʛʜʘ-ʪʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʜʦʩʪʫʧʥʳʤ ʩʧʦʩʦʙʦʤ ʦʙʱʝʥʠʷ ʣʶ-

ʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʙʳʣʠ ʧʠʩʴʤʘ. ʆʜʥʘʢʦ ʩ ʨʘʟʚʠʪʠʝʤ ʯʝʣʦ-

ʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠʩʴ ʩʨʝʜʩʪʚʘ ʠ ʩʧʦʩʦʙʳ ʧʦʯʪʦʚʦʡ 

ʩʚʷʟʠ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ - ʦʙʦʙʱʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚʝʜʝʥʠʷ ʜʠʘʣʦʛʘ 

ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʚʳʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʫʛʨʦʟ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʧʠʩ-

ʢʠ, ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ ʥʠʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʧʨʠʚʳʯʥʳʤ ʠ ʣʝʛʢʠʤ 

ʩʨʝʜʩʪʚʦʤ ʦʙʱʝʥʠʷ ʚ ʀʥʪʝʨʥʝʪ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʠʥʘʯʝ E-mail 

ï çʥʘʠʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʳʡ ʚʠʜ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʤʝʪʦʜʦʚ ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠè. [1] 

ɽʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ:  
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1. ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʩʳʣʢʠ ʩʦʦʙʱʝʥʠʡ; 

2.  ʉʦʦʙʱʝʥʠʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʥʝ ʪʦʣʴʢʦ ʪʝʢʩʪ, ʥʦ ʠ ʬʘʡʣʳ ʜʨʫʛʦ-

ʛʦ ʬʦʨʤʘʪʘ: ʬʦʪʦʛʨʘʬʠʠ, ʪʘʙʣʠʮ, ʛʨʘʬʠʢʘ ʠ ʪ.ʜ.; 

3. ʅʝ ʪʨʝʙʫʶʪʩʷ ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʢʦʥʚʝʨʪʳ, ʙʫʤʘʛʘ ʠ ʪ.ʜ.; 

4. ɺʦʟʤʦʞʥʦʩʪʴ ʤʘʩʩʦʚʳʭ ʨʘʩʩʳʣʦʢ; 

5. ɺʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʩʳʣʦʢ; 

6. ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʠʩʝʤ ʙʝʟ ʚʠʜʠʤʳʭ ʠʩʧʨʘʚʣʝʥʠʡ; 

7. ʕʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʜʝʣʠʣʠ 2 ʚʠʜʘ ʦʙʱʝʥʠʷ: ʜʝʣʦʚʘʷ ʠ ʣʠʯ-

ʥʘʷ ʧʝʨʝʧʠʩʢʘ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʥʳ ʧʦ ʩʚʦʝʤʫ ʩʦʜʝʨʞʘʥʠʶ, ʥʦ ʜʣʷ ʥʠʭ ʩʫ-

ʱʝʩʪʚʫʝʪ ʩʚʦʜ ʪʨʝʙʦʚʘʥʠʡ: ʵʪʠʢʝʪ ʧʝʨʝʧʠʩʢʠ. 

ʆʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʚʝʜʝʥʠʷ ʜʠʘʣʦʛʘ: 

1. ɻʨʘʤʦʪʥʦʩʪʴ ʧʠʩʴʤʘ (ʧʝʨʝʜ ʦʪʧʨʘʚʣʝʥʠʝʤ ʧʨʦʚʝʨʷʪʴ ʥʘ ʦʨʬʦ-

ʛʨʘʬʠʯʝʩʢʠʝ, ʨʝʯʝʚʳʝ ʠ ʧʫʥʢʪʫʘʮʠʦʥʥʳʝ ʦʰʠʙʢʠ); 

2. ʉʥʘʯʘʣʘ ʧʨʠʚʝʪʩʪʚʠʝ, ʟʘʪʝʤ ʦʙʨʘʱʝʥʠʝ ʢ ʩʦʙʝʩʝʜʥʠʢʫ; 

3. ʅʘʣʠʯʠʝ ʪʝʤʳ ʧʠʩʴʤʘ; 

4. ʉʦʦʪʚʝʪʩʪʚʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʝʢʩʪʘ ʝʛʦ ʪʝʤʝ; 

5. ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʪʝʢʩʪ; 

6. ɺʝʞʣʠʚʦʝ ʦʙʱʝʥʠʝ, ʧʨʦʷʚʣʝʥʠʝ ʫʚʘʞʝʥʠʷ ʢ ʩʦʙʝʩʝʜʥʠʢʫ, ʝʛʦ 
ʤʥʝʥʠʶ; 

7. ʆʪʧʨʘʚʣʝʥʠʝ ʩʦʦʙʱʝʥʠʷ ʦʜʥʦʤʫ ʧʦʣʫʯʘʪʝʣʶ; 

8. ʆʪʚʝʪʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʚʝʜʝʥʠʶ ʜʠʘʣʦʛʘ; 

9. ʆʜʥʦ ʧʠʩʴʤʦ ï ʦʜʠʥ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʠ ʢʦʥʢʨʝʪʥʳʡ ʦʪʚʝʪ; 

10. ʆʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʬʠʯʥʳʭ ʩʣʦʚ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʧʦʥʷʪʥʦ ʩʦ-

ʙʝʩʝʜʥʠʢʫ; 

11. ʆʪʚʝʪ ʥʘ ʚʩʝ ʧʦʩʪʫʧʘʶʱʠʝ ʚʦʧʨʦʩʳ ʙʝʟ ʫʢʣʦʥʝʥʠʷ; 

12. ʂʦʥʢʨʝʪʥʳʝ ʢʦʨʦʪʢʠʝ ʩʦʦʙʱʝʥʠʷ ʙʝʟ ʣʠʰʥʝʡ ʠʥʬʦʨʤʘʮʠʠ; 

13. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʪʚʝʪʘ, ʫʩʪʘʥʦʚʠʪʴ ʩʨʦʢʠ ʦʞʠʜʘʥʠʷ; 

14. ʆʪʩʫʪʩʪʚʠʝ ʥʘʚʷʟʯʠʚʦʩʪʠ ʚ ʩʦʦʙʱʝʥʠʠ; 

15. ʇʨʦʷʚʣʝʥʠʝ ʠʩʢʨʝʥʥʝʛʦ ʠʥʪʝʨʝʩʘ ʢ ʜʠʘʣʦʛʫ ʠ ʩʦʙʝʩʝʜʥʠʢʫ; 

16. ʆʪʩʫʪʩʪʚʠʝ ʣʠʰʥʠʭ ʩʠʤʚʦʣʦʚ, ʯʨʝʟʤʝʨʥʦ ʯʘʩʪʦʛʦ ʚʳʜʝʣʝʥʠʷ 
ʩʣʦʚ ʟʘʛʣʘʚʥʳʤʠ ʙʫʢʚʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ 

ʫ ʧʦʣʫʯʘʪʝʣʷ. 

ʆʜʥʘʢʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʫʛʨʦʟʳ:  

o ʋʪʝʯʢʘ ʠʥʬʦʨʤʘʮʠʠ; 

o ʂʦʤʧʴʶʪʝʨʥʳʝ ʚʠʨʫʩʳ. 

ʇʨʝʜʦʪʚʨʘʪʠʪʴ ʫʪʝʯʢʫ ʠʥʬʦʨʤʘʮʠʠ ʧʦʤʦʛʫʪ: 

1. ʇʘʨʦʣʠ; 

2. ʉʦʟʜʘʥʠʝ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ ʣʦʢʘʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

3. ʐʠʬʨʦʚʘʥʠʝ ʜʘʥʥʳʭ; 
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4. ʇʨʠʚʷʟʢʘ ʥʦʤʝʨʘ ʪʝʣʝʬʦʥʘ ʢ ʧʦʯʪʝ; 

5. ʇʨʠʚʷʟʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʯʪ ʢ ʧʦʯʪʝ; 

6. ʉʝʢʨʝʪʥʳʝ ʚʦʧʨʦʩʳ; 

7. ɼʚʫʭʵʪʘʧʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ;  

8. ɺr ʭʦʜ ʠʟ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ ʩ ʧʦʩʪʦʨʦʥʥʠʭ ʇʂ; 

9. ʉʝʢʨʝʪʥʳʝ ʢʦʜʳ. 

ʆʜʥʘʢʦ ʚ ʥʘʰʝ ʚʨʝʤʷ ʭʘʢʝʨʦʚ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 

ʙʦʣʴʰʝ, ʠ ʥʠʢʪʦ ʥʝ ʟʘʩʪʨʘʭʦʚʘʥ ʦʪ ʚʟʣʦʤʘ ʩʚʦʝʛʦ ʘʢʢʘʫʥʪʘ. ʇʦ ʙʦʨʴʙʝ ʩ 

çʢʦʤʧʴʶʪʝʨʥʳʤʠ ʚʟʣʦʤʱʠʢʘʤʠè ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʨʠʥʷʪ ʨʷʜ 

ʟʘʢʦʥʦʚ, ʧʦʩʢʦʣʴʢʫ ʥʘʨʫʰʘʝʪʩʷ ʩʪʘʪʴʷ 23 ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ: çʢʘʞʜʳʡ 

ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʪʘʡʥʫ ʧʝʨʝʧʠʩʢʠ, ʪʝʣʝʬʦʥʥʳʭ ʧʝʨʝʛʦʚʦʨʦʚ, ʧʦʯʪʦʚʳʭ, 

ʪʝʣʝʛʨʘʬʥʳʭ ʠ ʠʥʳʭ ʩʦʦʙʱʝʥʠʡ. ʆʛʨʘʥʠʯʝʥʠʝ ʵʪʦʛʦ ʧʨʘʚʘ ʜʦʧʫʩʢʘʝʪʩʷ 

ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʫʜʝʙʥʦʛʦ ʨʝʰʝʥʠʷè.  

ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʚʠʨʫʩʦʚ: 

1. ɸʥʪʠʚʠʨʫʩʥʳʝ ʧʨʦʛʨʘʤʤʳ; 

2. çʆʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨʝʟʝʨʚʥʦʝ 
ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʜʘʥʥʳʭ. ʈʝʟʝʨʚʥʳʝ ʢʦʧʠʠ ʢʦʥʬʠ-

ʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʦʭʨʘʥʷʶʪ ʥʘ ʚʥʝʰʥʠʭ ʥʦʩʠʪʝʣʷʭè.[3c.218] 

ʀʪʘʢ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʵʪʠʢʝʪʘ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʧʦʩʦʙʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʛʣʘʚ-

ʥʳʭ ʫʛʨʦʟ, ʯʪʦ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚʦ ʚʨʝʤʷ ʚʝʜʝʥʠʷ ʜʠʘʣʦʛʘ. 
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ɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʣʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʣʦʡʥʦʛʦ ʩʧʣʘʚʣʝʥʠʷ 

ð ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʡ "ʮʠʬʨʦʚʦ-

ʛʦ" ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʭ ʨʘʟʚʠʪʠʷ ʥʝ ʠʤʝʝʪ ʘʥʘʣʦʛʦʚ. 

ʈʦʩʩʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʥʮʝ ʧʝʨʚʦʡ ʜʝʩʷʪʢʠ ʩʪʨʘʥ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴ-

ʟʫʶʱʠʭ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʨʘʤʢʘʭ ʥʘʮʠʦ-

ʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ çʅʦʚʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠè ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʣʫʯʠʣʠ ʩʪʘʪʫʩ çʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʜʣʷ ʩʪʨʘʥʳ ʪʝʭʥʦʣʦʛʠʝʡ ʜʣʷ ʨʘʟʚʠ-

ʪʠ̫è. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʦʭʚʘʪʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʙʣʘʩʪʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠʤʝ-

ʥʝʥʠʝ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʥʫʪʴ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ, ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʙʝʟ ʧʦʪʝʨʠ ʝʝ ʢʘʯʝʩʪʚʘ ʠ ʨʝʰʘʪʴ 

ʙʦʣʝʝ ʜʨʫʛʠʝ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʨʦʙʣʝʤʳ.  

ʇʦʩʣʦʡʥʦʝ ʣʘʟʝʨʥʦʝ ʩʧʣʘʚʣʝʥʠʝ ʩʪʘʙʠʣʴʥʦ ʚ ʜʦʚʦʣʴʥʦ ʫʟʢʦʤ ʜʠʘ-

ʧʘʟʦʥʝ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ ʩʧʣʘʚʣʝʥʠʷ: ʤʦʱ-

ʥʦʩʪʴ ʣʘʟʝʨʘ, ʜʠʘʤʝʪʨ ʣʘʟʝʨʥʦʛʦ ʧʷʪʥʘ, ʩʢʦʨʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ ʣʘʟʝʨʘ, 

ʰʘʛ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʨʘʟʤʝʨʳ ʠ ʜʠʩʧʝʨʩʥʳʡ ʩʦʩʪʘʚ ʧʦʨʦʰʢʘ, ʪʦʣʱʠʥʘ ʩʣʦʷ 

ʧʦʨʦʰʢʘ. ɼʣʷ ʩʪʘʙʠʣʴʥʦʛʦ ʨʝʞʠʤʘ ʧʦʩʣʦʡʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʧʣʘʚʣʝʥʠʷ ʥʝ-

ʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʫʜʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ (ʋʇʕ), ʧʦʩʪʫʧʘʶʱʘʷ ʦʪ 

ʣʘʟʝʨʘ ʚ ʩʣʦʡ ʧʦʨʦʰʢʘ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʧʣʘʚʠʪʴ ʵʪʦʪ 

ʩʣʦʡ ʠ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʧʣʘʚʣʝʥʠʝ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʩʣʦʷ ʩ ʧʦʜ-

ʣʦʞʢʦʡ. ʋʜʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʚʳ-

ʰʝ ʧʘʨʘʤʝʪʨʘʤʠ.  

ʋʜʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ: 

ʋʇʕ = ὖ/(ὠzὨ), 
ʛʜʝ P ï ʤʦʱʥʦʩʪʴ ʣʘʟʝʨʘ, V ï ʩʢʦʨʦʩʪʴ ʣʘʟʝʨʘ, d ï ʜʠʘʤʝʪʨ ʧʷʪʥʘ 

ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ʊʨʝʙʦʚʘʥʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʫʜʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʦʧʨʝʜʝʣʷʝʪ 

ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʩʪʘʙʠʣʴʥʦʛʦ ʨʝʞʠʤʘ ʧʦʩʣʦʡʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʧʣʘʚʣʝʥʠʷ. 

ɺʝʨʭʥʶʶ ʛʨʘʥʠʮʫ, ʣʠʤʠʪʠʨʫʶʱʫʶ ʫʜʝʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʠ ʩʢʦ-

ʨʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ ʣʘʟʝʨʘ ʦʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʛʨʘʜʠ-

ʝʥʪ ʪʝʤʧʝʨʘʪʫʨ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʤʝ-

ʪʘʣʣʠʯʝʩʢʦʛʦ ʧʦʨʦʰʢʘ. ʆʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʪʝʤ-

ʧʝʨʘʪʫʨ ʢʘʢ ʪʝʨʤʦʢʘʧʠʣʣʷʨʥʳʡ ʵʬʬʝʢʪ, ʪʘʢ ʠ ʥʝʜʦʧʫʩʪʠʤʳʝ ʪʨʘʥʩʬʦʨ-

ʤʘʮʠʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ 

ʙʦʣʴʰʦʛʦ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨ. 

ʋʨʘʚʥʝʥʠʝ ʵʥʝʨʛʠʠ ʜʣʷ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʧʦʨʦʰʢʘ ʩʦʩʪʘʚʣʷʶʪ ʚ 

ʬʦʨʤʝ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʩ ʥʝʩʪʘʥʜʘʨʪʥʳʤʠ ʛʨʘʥʠʯʥʳʤʠ ʫʩ-

ʣʦʚʠʷʤʠ. ʋʨʘʚʥʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʙʫʜʝʪ ʥʝʩʪʘʮʠʦʥʘʨʥʳʤ ʠ ʥʝʣʠ-

ʥʝʡʥʳʤ: ʧʣʦʪʥʦʩʪʴ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʪʝʧʣʦʝʤʢʦʩʪʴ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʧʦʨʦʰʢʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʠʯʝʤ ʚ ʨʘʩʯʝʪʝ ʙʫʜʝʪ 
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ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʘʯʢʠ 

ʪʝʧʣʦʝʤʢʦʩʪʠ ʧʨʠ ʧʣʘʚʣʝʥʠʠ ʯʘʩʪʠʮ ʧʦʨʦʰʢʘ ʠ ʠʩʧʘʨʝʥʠʠ ʨʘʩʧʣʘʚʘ. 

ʋʨʘʚʥʝʥʠʝ ʵʥʝʨʛʠʠ: 

ɽʧʦʛʣ = Eʥʘʛʨ + ɽʧʣ + Qʪʝʧʣʦʦʙʤʝʥ, 

ʛʜʝ Eʥʘʛʨ ï ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ, Qʪʝʧʣʦʦʙʤʝʥ ï ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʥʝʦʙʭʦʜʠʤʦʝ 

ʥʘ ʪʝʧʣʦʦʙʤʝʥ, ɽʧʣ ï ʵʥʝʨʛʠʷ ʧʣʘʚʣʝʥʠʷ. 

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʚʦʜʦʚ ʪʝʦʨʠʠ ʧʦʜʦʙʠʷ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʤʝʪʴ ʧʨʠʚʦʜʠʪʴ ʢ ʙʝʟʨʘʟʤʝʨʥʦʤʫ ʚʠʜʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʫʨʘʚʥʝ-

ʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʠʟʫʯʘʝʤʳʝ ʧʨʦʮʝʩʩʳ. 

ɹʳʣʠ ʚʳʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʙʝʟʨʘʟʤʝʨʥʳʝ ʢʦʤʧʣʝʢʩʳ: 

1. ʆʪʥʦʰʝʥʠʝ ʵʥʝʨʛʠʠ ʧʣʘʚʣʝʥʠʷ ʢ ʵʥʝʨʛʠʷ ʣʘʟʝʨʥʦʛʦ ʦʙʣʫʯʝʥʠʷ 
(ʚ ʯʠʩʣʠʪʝʣʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʢʦʪʦʨʦʝ ʧʦʩʪʫʧʘʝʪ ʦʪ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʘ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʵʥʝʨʛʠʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ(ʤʘʢʩʠʤʘʣʴʥʦʛʦ), ʢʦʪʦʨʦʝ ʧʦ-

ʩʪʫʧʘʝʪ ʦʪ ʣʘʟʝʨʘ ʢ ʯʘʩʪʠʮʝ); 

2. ʕʥʝʨʛʠʷ ʥʘʛʨʝʚʘʥʠʷ ʢ ʵʥʝʨʛʠʠ ʣʘʟʝʨʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ( ʚ ʯʠʩʣʠ-

ʪʝʣʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʢʦʪʦʨʦʝ ʧʦʩʪʫʧʘʝʪ ʦʪ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ(ʪʝʧʣʦʦʙʤʝʥ ʠʟʣʫʯʝʥʠʝʤ), ʘ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʥʝʨʛʠʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ(ʤʘʢʩʠʤʘʣʴʥʦʛʦ), ʢʦʪʦʨʦʝ ʧʦʩʪʫʧʘʝʪ 

ʦʪ ʣʘʟʝʨʘ ʢ ʯʘʩʪʠʮʝ); 

3. ʆʪʥʦʰʝʥʠʝ ʪʝʧʣʦʦʙʤʝʥʘ ʠʟʣʫʯʝʥʠʝʤ ʢ ʢʦʥʜʫʢʪʠʚʥʦʤʫ ʪʝʧʣʦ-

ʦʙʤʝʥʫ (ʚ ʯʠʩʣʠʪʝʣʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʢʦʪʦʨʦʝ ʦʪʜʘʝʪ ʯʘʩ-

ʪʠʮʘ (ʪʝʧʣʦʦʙʤʝʥ ʠʟʣʫʯʝʥʠʝʤ), ʘ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʥʝʨʛʠʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ(ʤʘʢʩʠʤʘʣʴʥʦʛʦ), ʢʦʪʦʨʦʝ ʧʦʩʪʫʧʘʝʪ 

ʦʪ ʣʘʟʝʨʘ ʢ ʯʘʩʪʠʮʝ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ, ʘ ʠʤʝʥʥʦ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʦʧʠʩʘʥʠʷ ʧʨʦʙʣʝʤʳ ʚ 

ʚʠʜʝ ʢʦʥʢʨʝʪʥʳʭ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʦ ʫʨʘʚʥʝʥʠʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ, ʩʬʦʨʤʠʨʦʚʘʥʦ ʫʨʘʚʥʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʚʠʜʝ ʥʝʣʠ-

ʥʝʡʥʦʛʦ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʨʝʭʤʝʨʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩ 

ʛʨʘʥʠʯʥʳʤʠ ʠ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʩʬʦʨʤʠʨʦʚʘʥʳ ʠ ʨʘʩʩʯʠʪʘʥʳ ʟʥʘ-

ʯʝʥʠʷ ʙʝʟʨʘʟʤʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʪʦʨʳʭ ʧʦʟʚʦ-

ʣʠʣ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ ʵʥʝʨʛʦʦʙʤʝʥʘ ʤʝʞʜʫ ʰʘʨʦʦʙʨʘʟʥʦʡ 

ʯʘʩʪʠʮʝʡ ʧʦʨʦʰʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ: ʢʦʥʜʫʢʪʠʚʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜ-

ʥʦʩʪʴ ʤʝʥʴʰʝ, ʚʢʣʘʜ ʚ ʪʝʧʣʦʦʙʤʝʥ ʙʦʣʴʰʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʢʦʥʩʝʨʚʘʪʠʚ-

ʥʘʷ ʥʝʷʚʥʘʷ ʨʘʟʥʦʩʥʘʷ ʩʭʝʤʘ. ʊʘʢʞʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʫʩʣʦʚʠʷ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ, ʩʭʦʜʠʤʦʩʪʠ, ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʵʪʦʡ ʩʭʝʤʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ: 
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1. ɹʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʥʝʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʦʨʦʰ-

ʢʦʚʦʡ ʯʘʩʪʠʮʝ ʥʝʡʣʦʥʘ, ʢʦʪʦʨʘʷ ʧʣʘʚʠʪʩʷ ʧʦʜ ʠʟʣʫʯʝʥʠʝʤ ʣʘʟʝ-

ʨʘ.  

2. ɹʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʜʝʬʦʨʤʘʮʠʠ ʯʘʩʪʠʮʳ ʧʦʨʦʰʢʘ ʜʣʷ 
ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʯʘʩʪʠʮʳ ʩ ʫʯʝʪʦʤ 

ʚʣʠʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʪʷʞʝʥʠʷ. 

3. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʛʨʘʥʠʮ ʩʪʘʙʠʣʴ-

ʥʦʩʪʠ ʣʘʟʝʨʥʦʛʦ ʩʧʣʘʚʣʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʣʘʟʝʨʘ ʠ ʤʦʱʥʦʩʪʠ ʣʘʟʝʨʘ, ʣʝʞʘʱʠʝ ʚ ʧʨʝʜʝʣʘʭ: 

ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʣʦʡʥʦʝ ʣʘʟʝʨʥʦʝ ʩʧʣʘʚʣʝʥʠʝ ʚ ʩʪʘ-

ʙʠʣʴʥʦʤ ʨʝʞʠʤʝ. 

4. ʈʘʩʩʯʠʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʛʨʘʥʠʮ ʩʪʘʙʠʣʴʥʦʛʦ ʨʝʞʠʤʘ ʧʦʩʣʦʡʥʦ-

ʛʦ ʣʘʟʝʨʥʦʛʦ ʩʧʣʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦ-

ʮʝʩʩʘ ʧʣʘʚʣʝʥʠʷ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʰʢʦʚ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪ-

ʚʝʥʥʳʡ ʚʢʣʘʜ ʪʝʧʣʦʦʙʤʝʥʘ ʠʟʣʫʯʝʥʠʝʤ ʯʘʩʪʠʮʳ ʧʦʨʦʰʢʘ ʩ ʦʢ-

ʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʚ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʫʨʘʚ-

ʥʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʨʘʩ-

ʯʝʪʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡ;  

5. ɼʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʦʜʝʣʠ, ʤʝʪʦʜʠʢʠ ʠ ʧʨʦʛʨʘʤ-

ʤʳ ʨʘʩʯʝʪʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ:  

- ʫʯʝʪ ʪʝʧʣʦʦʙʤʝʥʘ ʩ ʩʦʩʝʜʥʠʤʠ ʯʘʩʪʠʮʘʤʠ ʠ ʪʦʣʴʢʦ ʩ ʧʦʜ-

ʣʦʞʢʦʡ; 

- ʫʯʝʪ ʜʠʩʧʝʨʩʠʠ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮʳ; 

- ʫʯʝʪ ʧʨʝʚʳʰʝʥʠʷ ʪʦʣʱʠʥʳ ʩʣʦʷ ʯʘʩʪʠʮ ʥʘʜ ʨʘʟʤʝʨʘʤʠ ʦʜ-

ʥʦʡ ʯʘʩʪʠʮʳ; 

- ʫʯʝʪ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʜʚʠʞʝʥʠʷ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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ʩʫʨʩ]: ʀʥʪʝʨʥʝʪ-ʧʦʨʪʘʣ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://konstruktor.net/podrobnee-

det/additivnye-texnologii-v-rossijskoj-promyshlennosti.html/. 

2. ʇʨʦʭʦʨʦʚ, ɸ.ʄ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʤʝʪʘʣʣʘʤʠ / ɸ.ʄ. ʇʨʦ-

ʭʦʨʦʚ, ɺ.ʀ. ʂʦʥʦʚ, ʀ. ʋʨʩʫ, ʀ.ʅ. ʄʠʭʵʠʣʝʩʢʫ.  ʄ.: ʅʘʫʢʘ, 1984.  312 ʩ. 
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ʋɼʂ 004       

 
ʈɸɿʈɸɹʆʊʂɸ ʇʆɼʉʀʉʊɽʄʓ ʇʃɸʅʀʈʆɺɸʅʀʗ ʀ ʋʏɽʊɸ 

ʋʉʃʋɻ ʉʆɼɽʈɾɸʅʀʗ ɾʀʃʆɻʆ ʌʆʅɼɸ 

 
ʀ.ɺ. ʆʢʫʥʝʚʘ, ʆ.ɺ. ʂʘʤʘʢʠʥʘ, ʆ.ɺ. ʅʝʤʪʳʨʝʚ  

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʆ.ɺ. ʂʘʤʘʢʠʥʘ, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 
ʈʳʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ           

ʠʤ. ʇ.ɸ. ʉʦʣʦʚʴʝʚʘ 

 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʘ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʦʜʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦ-

ʚʘʥʠʷ ʠ ʫʯʝʪʘ ʫʩʣʫʛ ʩʦʜʝʨʞʘʥʠʷ ʞʠʣʦʛʦ ʬʦʥʜʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ɾʂʍ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʫʯʝʪ ʩʦʜʝʨʞʘʥʠʷ ʞʠʣʴʷ ʚ ʤʥʦʛʦ-

ʢʚʘʨʪʠʨʥʦʤ ʜʦʤʝ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʚʪʦʤʘʪʠʟʘʮʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʫʯʝʪ ʫʩʣʫʛ ɾʂʍ. 
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ʉʦʙʩʪʚʝʥʥʠʢʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʫʯʨʝʞʜʝʥʠʷ, ʧʨʝʜʧʨʠʷʪʠʷ, 

ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, 

ʠʤʝʶʪ ʦʛʨʦʤʥʝʡʰʠʡ ʠʥʪʝʨʝʩ ʚ ʤʘʢʩʠʤʠʟʘʮʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦ-

ʜʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʡ 

ʩʯʠʪʘʝʪʩʷ ʩʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʩʦʦʨʫʞʝʥʠʡ. 
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ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʥʘ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʞʠʟʥʝʥ-

ʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ɾʂʍ ʛʦʨʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʨʷʜʫ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʫʩʣʦʚʠʡ.  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʩʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʬʦʨʤʘʣʠ-

ʟʫʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ, ʤʘʩʰʪʘʙʦʚ ʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʦʨʦʜʘ. ɽʝ ʩʦʩʪʘʚ ʠ ʤʦʱʥʦʩʪʴ ʥʝ ʤʦʛʫʪ 

ʩʦʩʪʘʚʣʷʪʴ ʤʝʥʴʰʝ, ʯʝʤ ʵʪʦ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʛʦʨʦʜʘ.  

ɺʦ ʚʪʦʨʫʶ, ʧʘʨʘʤʝʪʨʳ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠ-

ʤʦʛʦ ʪʦʚʘʨʘ ʩʪʨʦʛʦ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʤʠ ʠ ʧʨʘʚʠʣʘ-

ʤʠ (ʉʅʠʇ), ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢ 

ʩʦʙʣʶʜʝʥʠʶ ʪʝʭʥʦʣʦʛʠʠ, ʩʦʭʨʘʥʝʥʠʶ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʩʠʣ ʠ ʪ.ʜ. [2] 

ʈʘʟʨʘʙʦʪʢʘ ʧʦʜʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʩʣʫʛ ʩʦʜʝʨʞʘʥʠʷ ʞʠʣʦʛʦ 

ʬʦʥʜʘ ʩʦʩʪʦʠʪ ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʥʠ 

ʦʭʚʘʪʳʚʘʶʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʨʝʤʦʥʪ ʠ ʩʘʥʠ-

ʪʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʲʝʢʪʦʚ ʞʠʣʦʛʦ ʬʦʥʜʘ. 

ʊʘʢʞʝ, ʜʝʢʦʤʧʦʟʠʮʠʷ ʢʘʞʜʦʛʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʙʣʦʢʘ ʩʠʩʪʝʤʳ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʠʪʴ ʢʦʥʢʨʝʪʥʳʝ ʨʘʙʦʪʳ, ʫʚʷʟʘʪʴ ʠʭ ʧʦ ʚʨʝʤʝʥʥʳʤ 

ʩʨʦʢʘʤ ʠ ʠʩʧʦʣʥʠʪʝʣʷʤ, ʨʝʘʣʠʟʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʞʠʣʦʛʦ ʬʦʥʜʘ ʚ ʥʳ-

ʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ï ʵʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʦʩʪʦ ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ [3] 

ɺ ʮʝʣʦʤ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤʘ 

ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʝʸ ʧʦ ʫʨʦʚʥʷʤ.  

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʧʨʠʥʠʤʘʝʤʳʭ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʫ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʟʜʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ, ʩ ʚʳʜʝʣʝʥʠʝʤ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ɾʂʍ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʟʥʘʯʠʪʴ ʠ ʨʘʟʜʝʣʠʪʴ ʬʫʥʢʮʠʠ ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʤʥʦ-

ʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ, ʫʧʨʘʚʣʷʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʧʦʜʨʷʜʥʳʤʠ ʦʨʛʘʥʠʟʘ-

ʮʠʷʤʠ ʠ ʦʨʛʘʥʘʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʣʠɦ-

ʥʦʛʦ ʬʦʥʜʘ ʠ ʮʝʣʝʚʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʧʦʪʨʝʙʠʪʝʣʷʤʠ 

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ɾʂʍ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʠ ʨʘʟʛʨʘʥʠʯʠʪʴ ʬʫʥʢʮʠʠ ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʥʠʢʦʤ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ɾʂʍ (ʨʠʩ.1). 
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ʈʠʩ. 1. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤ ʜʦʤʦʤ 

 

ʉʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ɾʂʍ: 

- ʬʫʥʢʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʪʝʢʫʱʠʭ ʨʝʤʦʥʪʦʚ ʤʝʩʪ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʤ ʜʦʤʝ; 

- ʬʫʥʢʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʬʫʥʢʮʠʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʧʨʠʜʦʤʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ; 

- ʬʫʥʢʮʠʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʤʝʩʪ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʤ ʜʦʤʝ. 

ʄʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʯʝʪʘ ʫʩʣʫʛ ʩʦʜʝʨʞʘʥʠʷ 

ʞʠʣʦʛʦ ʬʦʥʜʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʦʣʦʞʝʥʠʷʭ: 

- ʩʦʜʝʨʞʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʦʢʦʣʦ ʩʪʨʦʝʥʠʷ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʪʝʧʣʦʩʥʘʙʞʝ-

ʥʠʷ; 

- ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʝʤʦʥʪʘ; 

- ʩʦʜʝʨʞʘʥʠʝ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ɾʂʍ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʠʝ ʜʦʭʦʜʦʚ ʦʨʛʘ-

ʥʠʟʘʮʠʡ ʚ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ ɾʂʍ, ʠ ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝʭ ʞʠʣʴʮʦʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ. ʂʨʦʤʝ 
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ʪʦʛʦ, ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʩʝʭ ʜʝʥʝʞʥʳʭ ʦʧʝʨʘʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʝ-

ʤʳʭ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʩʬʝʨʝ ɾʂʍ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʫʯʝʪ ʩʦʜʝʨʞʘʥʠʷ ʞʠʣʴʷ ʚ ʤʥʦʛʦ-

ʢʚʘʨʪʠʨʥʦʤ ʜʦʤʝ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʜʝʡʩʪʚʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʦʜʜʝʨ-

ʞʘʥʠʝ ʧʦʤʝʱʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʩʦʩʪʦʷʥʠʠ: ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʘʧʠ-

ʪʘʣʴʥʦʛʦ ʠ ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʦʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʨ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʣʦʤʦʢ. 
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ʇʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʧʣʘʩʪʠʥʯʘʪʦʛʦ ʚʦʜʥʦ- ʤʘʩʣʷʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʙʦʪʳ ʪʝʧ-

ʣʦʦʙʤʝʥʥʠʢʘ. ɺ ʩʨʝʜʝ MatLab ʨʝʘʣʠʟʦʚʘʥʘ ʥʘʩʪʨʦʡʢʘ PID ʨʝʛʫʣʷʪʦʨʘ. ʇʨʠ ʧʦ-

ʤʦʱʠ ʚʩʪʨʦʝʥʥʳʭ ʩʨʝʜʩʪʚ ʩʨʝʜʳ MATLAB ʨʝʘʣʠʟʦʚʘʥʘ microSCADA ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʤ. 
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A model of a plate water-oil heat exchanger is proposed. The system of auto-

matic control of the heat exchanger operation parameters has been developed. In the 

MatLab environment, the PID controller configuration is implemented. Using the built-

in environment of MATLAB, the microSCADA heat exchanger control system is imple-

mented. 

Keywords: Simulation, heat exchanger, MatLab, PID controller, Scada system. 

 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ 

ʧʣʘʩʪʠʥʯʘʪʦʛʦ ʚʦʜʥʦ- ʤʘʩʣʷʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʣʘʩʪʠʥʯʘʪʦʛʦ ʚʦʜʥʦ-ʤʘʩʣʷʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ 
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ʚ ʩʨʝʜʝ MATLAB. ʆʩʥʦʚʘʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʩʣʫʞʠʣʘ ʨʘʥʝʝ ʚʳʚʝʜʝʥ-

ʥʘʷ ʩʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ: 

ɼʣʷ ʚʦʜʳ: 

(ά̃ ̒̃ ̃ Ὃ̃ὧ̃ὸ̃Ȣ̘̎́ Ὧ˞ Ὂ˟˞˟ὸ˟˙ ὸ̃ Ὃ̃ὧ̃ὸ̃,  

ʜʣʷ ʪʝʨʤʦʤʘʩʣʘ: 

ά˟ ˙̒˟˙

Ὠὸ˟˙
Ὠ†

Ὃ˟ ὧ̇˟ ὸ̇˟ Ȣ̘̇̎́ Ὧ˞ Ὂ˟˞˟ὸ˟˙ ὸ̃
Ὃ˟ ὧ̇˟ ὸ̇˟  ̇

Cʊʄ, Cʚ - ʪʝʧʣʦʝʤʢʦʩʪʴ ʪʝʨʤʦʤʘʩʣʘ, ʚʦʜʳ; Gʚ, Gʊʄ ï ʨʘʩʭʦʜ ʚʦʜʳ, 

ʪʝʨʤʦʤʘʩʣʘ; tʚ.ʥʘʯ, tʊʄ.ʥʘʯï ʥʘʯʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ ʪʝʨʤʦʤʘʩʣʘ; tʚ, 
tʊʄ ïʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ ʪʝʨʤʦʤʘʩʣʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ; Fʉʊ ï 

ʧʣʦʱʘʜʴ ʪʝʧʣʦʦʙʤʝʥʘ, kʉʊ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʯʝʨʝʟ ʩʪʝʥʢʫ 

ʟʤʝʝʚʠʢʘ. 

ʆʩʥʦʚʥʳʤ ʚʳʭʦʜʦʤ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ 

ʠʟ ʘʧʧʘʨʘʪʘ (Tv). ɺʭʦʜʘʤʠ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʨʘʩʭʦʜ ʚʦʜʳ (Gm), ʥʘʯʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ (Tvnach), ʨʘʩʭʦʜ ʧʦʜʦʛʨʝʪʦʛʦ ʤʘʩʣʘ (Gtm) ʠ ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʤʘʩʣʘ ʥʘ ʚʭʦʜʝ ʚ ʘʧʧʘʨʘʪ (Tmnach). ʈʝʛʫʣʠʨʫʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʷʚʣʷʝʪʩʷ ʨʘʩʭʦʜ ʤʘʩʣʘ ʥʘ ʚʭʦʜʝ ʚ ʘʧʧʘʨʘʪ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʭʦʜʝ ʚ 

ʘʧʧʘʨʘʪ, ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʩʣʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʚʦʟʤʫʱʘʶʱʠʤʠ ʚʦʟ-

ʜʝʡʩʪʚʠʷʤʠ, ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʨʠ ʧʦʤʦʱʠ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

 
ʈʠʩ. 1. ʄʦʜʝʣʴ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ 

 
ʅʘʩʪʨʦʡʢʠ ʨʝʛʫʣʷʪʦʨʘ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʚʩʪʨʦʝʥʥʦʡ 

ʫʪʠʣʠʪʦʡPIDtune ʩʨʝʜʳ MATLAB. ʈʘʙʦʪʘ ʜʘʥʥʦʡ ʫʪʠʣʠʪʳ ʧʨʦʠʩʭʦʜʠʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʃʠʥʝʘʨʠʟʫʝʪʩʷ ʤʦʜʝʣʴ (ʝʩʣʠ ʥʝʣʠʥʝʡʥʘʷ); 

2. ɿʘʪʝʤ ʚʘʨʴʠʨʫʷ ʧʘʨʘʤʝʪʨʘʤʠ ʫʪʠʣʠʪʳ (ʩʢʦʨʦʩʪʴ ʧʝʨʝʭʦʜʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʢʦʣʝʙʘʪʝʣʴʥʦʩʪʴ) ʜʦʙʠʚʘʝʤʩʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʠʜʘ ʧʝʨʝʭʦʜʥʦʛʦ 

ʧʨʦʮʝʩʩʘ; 

3. ʉʦʭʨʘʥʷʝʤ ʧʦʣʫʯʝʥʥʳʝ ʥʘʩʪʨʦʡʢʠ. 
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ʇʦʣʫʯʝʥʥʳʝ ʥʘʩʪʨʦʡʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2. ʆʪʨʠʮʘʪʝʣʴʥʦʩʪʴ 

ʥʘʩʪʨʦʝʢ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ, ʧʦʜʘʚʘʝʤʦʝ ʥʘ ʙʣʦʢ ʨʝ-

ʛʫʣʷʪʦʨʘ, ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ (ʝʩʣʠ ʧʦʤʝʥʷʪʴ ʟʥʘʢʠ ʥʘ ʙʣʦʢʝ, ʚr -

ʯʠʩʣʷʶʱʝʤ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ, ʪʦ ʟʥʘʢʠ ʙʫʜʫʪ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ).  

 
 

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʳ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ PID ʢʦʥʪʨʦʣʣʝʨʘ 

 

 
 

ʈʠʩ. 3. ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ microSCADA ʩʠʩʪʝʤʳ 

 
ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʦʣʝʝ ʫʜʦʙʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʤʦʜʝʣʠ, ʧʨʝʜʩʪʘʚʠʤ ʝʸ ʚ ʚʠʜʝ ʧʦʜʩʠʩʪʝʤʳ (ModelTeploobmen), ʛʜʝ ʚ ʢʘ-

ʯʝʩʪʚʝ ʚʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʟʘʜʘʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʫʱʝʥʠʝ ʧʦ ʢʘʥʘʣʫ ʧʦʜʘʯʠ ʚʦʜʳ (DeltaGm). ɼʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚʳʙʨʘ-

ʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

1. ʊʝʤʧʝʨʘʪʫʨʘ ʤʘʩʣʘ; 

2. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ; 

3. ʈʘʩʭʦʜ ʤʘʩʣʘ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʨʝʘʣʠʟʦʚʘʥʘ microSCADA ʩʠʩʪʝʤʘ, 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʪʨʦʝʥʥʳʭ ʩʨʝʜʩʪʚ ʩʨʝʜʳ MATLAB  (ʨʠʩ. 3). ʇʨʠ ʧʦ-

ʤʦʱʠ ʧʦʪʝʥʮʠʦʤʝʪʨʘ 2 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. ʅʘ ʧʨʠ-
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ʙʦʨʘʭ 1 ʠ 3 ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠ ʨʘʩʭʦʜ ʤʘʩʣʘ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʧʨʠʙʦʨʝ 6 ʚʳʚʦʜʠʪʩʷ ʪʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʩʣʘ ʥʘ 

ʚʭʦʜʝ ʚ ʘʧʧʘʨʘʪ. ʅʘ ʛʨʘʬʠʢʘʭ ʨʠʩ. 4 ʧʦʢʘʟʘʥʳ ʧʨʦʮʝʩʩʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ 4 ʠ ʠʟʤʝʥʝʥʠʷ ʨʘʩʭʦʜʘ ʤʘʩʣʘ 5. 

 
 

ʈʠʩ. 4. ʇʨʦʮʝʩʩ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʚʦ ʚʨʝʤʝʥʠ 

 

ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥ ʚʘʨʠʘʥʪ ʧʨʦʮʝʩʩʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. ʂʨʠʚʘʷ 3 ʧʦʢʘʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʨʠʚʘʷ 

1ʠʟʤʝʥʝʥʠʝ ʨʘʩʭʦʜʘ ʤʘʩʣʘ ʠ ʢʨʠʚʘʷ 2 ʦʪʦʙʨʘʞʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʤʘʩʣʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ, ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʩʨʝʜʝ 

MATLAB  ʣʠʥʝʡʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ, ʦʧʨʝʜʝʣʝʥʳ 

ʥʘʩʪʨʦʡʢʠPID ʨʝʛʫʣʷʪʦʨʘ ʠ ʨʝʘʣʠʟʦʚʘʥʘ MicroSCADA ʩʠʩʪʝʤʘ. ʇʨʠ ʧʦ-

ʤʦʱʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ microSCADA ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ ʧʨʠ ʧʦʤʦʱʠ OPC-ʩʝʨʚʝʨʘ, ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ 

ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʨʝʘʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 
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ʈɸɿʈɸɹʆʊʂɸ ANDROID  - ʇʈʀʃʆɾɽʅʀʗ                                          

C ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɸʈʍʀʊɽʂʊʋʈʓ MVVM  
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ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ʇʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ android - ʧʨʠʣʦʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʨʭʠ-

ʪʝʢʪʫʨʳ MVVM. ʇʨʠʣʦʞʝʥʠʝ ʩʣʫʞʠʪ ʜʣʷ ʧʦʢʘʟʘ ʥʦʚʦʩʪʝʡ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ 

ʩʘʡʪʝ ʗʨʦʩʣʘʚʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: android - ʧʨʠʣʦʞʝʥʠʝ, ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ, ʘʨʭʠʪʝʢ-

ʪʫʨʘ MVVM. 

 

CREATION OF AN ANDROID - APPLICATION USING MVVM 

ARCHITECTURE  

 

V.S. Pashichev, V.K. Maevsky 
 

Scientific Supervisor ï V.K. Maevsky, Candidate of Technical Scienc-
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The development of an android application using the MVVM architecture is 

underway. The application is used to display news on the official website of Yaroslavl 

State Technical University. 

Keywords: android - application, mobile phones, MVVM architecture. 

 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦ-

ʩʣʝʜʥʠʭ ʥʦʚʦʩʪʝʡ ʩ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ ʗɻʊʋ. ʆʩʥʦʚʥʦʡ ʫʧʦʨ ʙʳʣ ʩʜʝ-

ʣʘʥ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʘʨʭʠʪʝʢʪʫʨʳ MVVM  ʠ ʧʘʨʘʜʠʛʤʳ ʨʝʘʢʪʠʚʥʦʛʦ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʣʦʞʠʣʦʩʴ 2 ʦʩʥʦʚʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʧʘʪʪʝʨʥʘ 

Android-ʧʨʠʣʦʞʝʥʠʡ [1]: MVP (Model-View-Presenter, ʄʦʜʝʣʴ-ɺʠʜ-

ʇʨʝʟʝʥʪʝʨ), ʛʜʝ ʧʨʝʟʝʥʪʝʨ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʩʚʷʟʫʶʱʝʛʦ ʟʚʝʥʘ ʤʝʞʜʫ 

View(ʦʪʦʙʨʘʞʝʥʠʷ) ʠ ʤʦʜʝʣʠ ʜʘʥʥʳʭ, ʘ ʪʘʢ ʞʝ MVVM  (Model-View-

ViewModel) (ʩʤ. ʨʠʩ. 1), ʛʜʝ ViewModel ʪʘʢ ʞʝ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʩʚʷʟʫʶ-

ʱʝʛʦ ʟʚʝʥʘ, ʥʦ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʦʡ ʨʦʜ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʈʠʩ. 1. ɸʨʭʠʪʝʢʪʫʨʘ MVVM  
 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤ ʧʘʪʪʝʨʥʦʤ, ʚ ʢʘʯʝʩʪʚʝ view ʫ ʥʘʩ ʚʳʩʪʫ-

ʧʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʥʠʤ 

ʧʫʪʝʤ ʢʥʦʧʦʢ, ʧʦʣʝʡ ʚʚʦʜʘ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʜʘʥʥʦʤ 

ʧʨʠʣʦʞʝʥʠʠ, ʝʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ï ʟʘʧʫʩʪʠʪʴ 

ʝʛʦ. ɼʘʣʝʝ ʧʦʜʘʝʪʩʷ ñʩʠʛʥʘʣò ViewModel, ʢʦʪʦʨʘʷ ʟʘʧʨʘʰʠʚʘʝʪ ʜʘʥʥʳʝ, ʠ, 

ʩʦʛʣʘʩʥʦ ʢʦʥʮʝʧʮʠʠ ʨʝʘʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʝʨʝʜʘʝʪ ʠʭ ʚ ʧʦʪʦʢ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ View. ʂʘʢ ʪʦʣʴʢʦ View ʚʠʜʠʪ ʥʦʚʳʝ 

ʜʘʥʥʳʝ ʚ ʧʦʪʦʢʝ, ʦʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʷʪʩʷ ʧʦʜ ʥʦʚʳʝ ʜʘʥʥʳʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʳ ʨʘʟʜʝʣʷʝʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʛʜʝ View ʦʪʚʝʯʘʝʪ ʪʦʣʴʢʦ ʟʘ 

ʦʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʘ MVVM  ʟʘ 

ʧʦʜʜʝʨʞʘʥʠʝ ʘʢʪʫʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʪʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ 

MVVM  ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 2. 

 

 

 

 

 

 

 

 
ʈʠʩ. 2. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ViewModel 

 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʚ Android ʟʘʧʨʝʱʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʛʣʘʚ-

ʥʦʤ ʧʦʪʦʢʝ ʣʶʙʳʝ ʩʝʪʝʚʳʝ ʬʫʥʢʮʠʠ, ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪʘ. 

ɼʣʷ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ʩ ʩʘʡʪʘ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʙʠʙʣʠʦʪʝʢʫ RxAndroid [1] ʠ ʝʸ 

ʟʘʚʠʩʠʤʦʩʪʠ RxJava ʠ RxKotlin
 
.ʆʥʘ ʪʘʢ ʞʝ ʧʦʟʚʦʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʘʨʘ-

ʜʠʛʤʝ ʨʝʘʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʤʦʜʝʣʴ Observable-

Subscriber. Observable ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʦʪʦʨʳʡ ʧʦʪʦʢ ʜʘʥʥʳʭ, ʥʘ ʢʦ-

ʪʦʨʳʡ ʧʦʜʧʠʩʳʚʘʝʪʩʷ Subscriber ʠ ʧʦʣʫʯʘʝʪ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ. ɺ ʜʘʥʥʦʤ 

ʧʨʠʣʦʞʝʥʠʠ ʧʨʠ ʧʦʜʧʠʩʢʝ ʤʳ ʧʘʨʩʠʤ ʩʘʡʪ ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ Jsoup 

[1], ʠ, ʢʘʢ ʪʦʣʴʢʦ ʦʥ ʟʘʚʝʨʰʠʪʩʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʧʦʧʘʜʫʪ ʚ Observable, 

ʯʝʤ ʚʳʟʦʚʫʪ ʨʝʘʢʮʠʶ Subscriberʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ViewModel, ʢʦʪʦʨʳʡ ʤʦ-

ʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʠʪ ʵʪʠ ʜʘʥʥʳʝ. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 3. 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʛʣʘʚʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 4. 
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ʈʠʩ. 3. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ NewsService 

 

 
ʈʠʩ. 4. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ MainFragment 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʨʭʠʪʝʢʪʫʨʘ MVVM ʚ ʢʦʦʧʝʨʘʮʠʠ ʩ ʧʘʨʘʜʠʛʤʦʡ 

ʨʝʘʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʧʠʩʘʪʴ ʧʨʠʣʦ-

ʞʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʦʪ ʥʝʙʦʣʴʰʠʭ ʩʝʨʚʠʩʥʳʭ, ʜʦ ʢʨʫʧʥʳʭ ʙʘʥ-

ʢʦʚʩʢʠʭ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʯʠʩʪʦʪʫ ʠ ʧʦʥʷʪʥʦʩʪʴ ʢʦʜʘ. 

ʇʦʣʥʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ ʧʨʦʝʢʪʘ ʜʦʩʪʫʧʝʥ ʥʘ GitLab [1]. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. Github. ReactiveX/RxAndroid. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://github.com/ReactiveX/RxAndroid  

https://github.com/ReactiveX/RxAndroid
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ WEB ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ jsp ʩʪʨʘʥʠʮ, ʩʝʨʚʣʝʪʦʚ ʠ ʉʋɹɼ [1]. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʝʡʥʝʨʘ ʩʝʨʚʣʝ-

ʪʦʚ ʠ jsp ʩʪʨʘʥʠʮ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʨʚʝʨ Tomcat 9. ʂʦʥʪʝʡʥʝʨ ʩʝʨʚʣʝʪʦʚ ʠ 

jsp ʩʪʨʘʥʠʮ ʫʧʨʘʚʣʷʝʪ ʨʘʙʦʪʦʡ WEB ʩʠʩʪʝʤʳ. ʏʝʨʝʟ ʥʝʛʦ ʩʝʨʚʣʝʪʳ, jsp 

ʩʪʨʘʥʠʮʳ, ʘ ʪʘʢʞʝ HTML - ʬʦʨʤʳ (ʩʪʘʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʠʤʦʝ) ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʫʝʪ ʩ ʙʨʘʫʟʝʨʦʤ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ jsp ʩʪʨʘʥʠʮʘ ʠ ʥʝʩʢʦʣʴʢʦ 

ʩʝʨʚʣʝʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʬʫʥʢʮʠʶ. ɺ ʢʘʯʝʩʪʚʝ 

ʉʋɹɼ ʠʩʧʦʣʴʟʫʝʪʩʷ MySql. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ MySql ʨʘʟʨʘʙʦʪʘʥʘ ʙʘʟʘ 

ʜʘʥʥʳʭ çStudentsè. ɼʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʦ Java ï ʧʨʠ-

ʣʦʞʝʥʠʝ. ʈʘʩʩʤʦʪʨʠʤ ʨʘʟʨʘʙʦʪʢʫ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ WEB ʩʠʩʪʝ-

ʤʳ. 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ WEB ʩʠʩʪʝʤʳ 

 

ʉʦʟʜʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ çStudentsè 

ɹʘʟʘ ʜʘʥʥʳʭ çStudentsè ʩʣʫʞʠʪ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʧʠʩʢʘ ʩʪʫʜʝʥʪʦʚ 

ʠ ʛʨʫʧʧ. ɼʘʥʥʘʷ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʦʙʲʝʢʪʳ: ʉʪʫ-

ʜʝʥʪʳ ʠ ɻʨʫʧʧʳ.  

ʆʙʲʝʢʪ ʉʪʫʜʝʥʪʳ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

Å ʂʦʜ ʩʪʫʜʝʥʪʘ (ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ) - ID_CO 

Å ʌʘʤʠʣʠʷ ʀʤʷ ʆʪʯʝʩʪʚʦ ʩʪʫʜʝʥʪʘ - NAME 

ʆʙʲʝʢʪ ɻʨʫʧʧʳ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

Å ʢʦʜ ʛʨʫʧʧʳ (ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ) - ID_GR 

Å ʩʩʳʣʢʘ ʥʘ ʩʪʫʜʝʥʪʘ (ʚʥʝʰʥʠʡ ʢʣʶʯ) - ID_CO 

Å ʅʘʟʚʘʥʠʝ ʛʨʫʧʧʳ - GROUP 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʚʝʜʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʪʘʙ-

ʣʠʮʫ Users, ʚ ʢʦʪʦʨʫʶ ʚʩʪʘʚʠʤ ʜʚʘ ʩʪʦʣʙʮʘ UserName ʠ Password, ʚ ʢʦʪʦ-

ʨʳʝ ʚʚʝʜʝʤ ʬʘʤʠʣʠʠ ʠ ʠʤʝʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦʟʜʘʥʠʝ 

ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ MySql ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

SQL ʟʘʧʨʦʩʦʚ. 

ʉʦʟʜʘʥʠʝ Java ï ʧʨʠʣʦʞʝʥʠʷ 

Java ï ʧʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʙʘʟʦʡ 

ʙʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʙʘʟʝ ʠ ʚʳʚʦʜʘ ʜʘʥʥʳʭ ʠʟ 

ʙʘʟʳ. ʉʦʟʜʘʥʠʝ ʦʙʲʝʢʪʦʚ: con - ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 

stmt ï ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʦʚ ʩ SQL ʟʘʧʨʦʩʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʝ-

ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

private Connection con = null; // ʩʦʝʜʠʥʝʥʠʝ ʩ ɹɼ 

private Statement stmt = null; // ʦʧʝʨʘʪʦʨ 

// ʂʦʥʩʪʨʫʢʪʦʨ ʢʣʘʩʩʘ Student 

public Student(String DBName, String ip, int port) 

throws Exception {  

Class.forName("com.mysql.jdbc.Driver").newInstance(); 

String url = "jdbc:mysql://"+ip+":"+port+"/"+DBName; 

con = DriverManager.getConnection(url, "root", "12345"); 

stmt = con.createStatement(); }  

ɼʘʣʝʝ, ʦʙʲʝʢʪ stmt ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ Java ï ʧʨʠʣʦʞʝʥʠʠ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʫʢʘʟʘʥʥʳʤʠ SQL ʟʘʧʨʦʩʘʤʠ. 
 

ʉʦʟʜʘʥʠʝ jsp ʩʪʨʘʥʠʮʳ ʠ ʩʝʨʚʣʝʪʦʚ 
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ʉʦʟʜʘʥʘ jsp ʩʪʨʘʥʠʮʘ vvod.jsp ʠ ʧʷʪʴ ʩʝʨʚʣʝʪʦʚ: LoginServ11, 

WelcomeServlet71, WelcomeServlet81, WelcomeServlet91ʠ 

WelcomeServlet6. ʅʘʟʥʘʯʝʥʠʝ ʩʪʨʘʥʠʮʳ vvod.jsp: ʚʳʚʦʜ ʥʘ ʵʢʨʘʥ ʬʦʨʤʳ 

ʜʣʷ ʚʚʦʜʘ ʣʦʛʠʥʘ, ʧʘʨʦʣʷ ʠ ʥʦʤʝʨʘ ʚʳʟʳʚʘʝʤʦʛʦ ʩʝʨʚʣʝʪʘ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʚʳʟʦʚʘ ʩʝʨʚʣʝʪʘ LoginServ11, ʢʦʪʦʨʦʤʫ ʧʨʝʜʘʶʪʩʷ ʚʚʝʜʝʥʥʳʝ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʤ ʧʘʨʘʤʝʪʨʳ. ʇʨʠʚʝʜʝʤ ʬʨʘʛʤʝʥʪ ʩʪʨʘʥʠʮʳ vvod.jsp, ʦʪʚʝʯʘʶʱʠʡ ʟʘ 

ʩʦʟʜʘʥʠʝ ʬʦʨʤʳ ʜʣʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʜʘʥʥʳʭ ʥʘ ʵʢʨʘʥ: 

<TD>Password:</TD> 

<TD><INPUT TYPE=PASSWORD NAME=password></TD> 

</TR> 

<TR> 

<BR>Please enter number: 

<BR>1 - Displaying All Students, 2 - Insert Student, 3 - Delete Student, 

4 - Quit."); 

<TD>Nomer:</TD> 

<TD><INPUT TYPE="TEXT" NAME=nomer></TD> 

</TR> 

<TR> 

<TD ALIGN=RIGHT COLSPAN=2> 

<INPUT TYPE=SUBMIT name=submit VALUE=Login></TD> 

ʅʘʟʥʘʯʝʥʠʝ ʩʝʨʚʣʝʪʦʚ: 

1) LoginServ11 ï ʜʣʷ ʧʨʦʚʝʨʢʠ ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʚr -

ʟʦʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʝʨʚʣʝʪʘ ʧʦ ʥʦʤʝʨʫ, ʧʝʨʝʜʘʥʥʦʤʫ ʠʟ 

vvod.jsp: 

1- ʚʳʟʳʚʘʝʪʩʷ ʩʝʨʚʣʝʪ WelcomeServlet71 

2 - ʚʳʟʳʚʘʝʪʩʷ ʩʝʨʚʣʝʪ WelcomeServlet81 

3 - ʚʳʟʳʚʘʝʪʩʷ ʩʝʨʚʣʝʪ WelcomeServlet91 

4 - ʚʳʟʳʚʘʝʪʩʷ ʩʝʨʚʣʝʪ WelcomeServlet6 

2) WelcomeServlet71 - ʩʣʫʞʠʪ ʜʣʷ ʚʳʚʦʜʘ ʠʟ ʙʘʟʳ ʩʧʠʩʢʘ ʚʩʝʭ 

ʩʪʫʜʝʥʪʦʚ 

3) WelcomeServlet81- ʩʣʫʞʠʪ ʜʣʷ ʚʚʦʜʘ ʥʦʚʦʛʦ ʩʪʫʜʝʥʪʘ ʚ ʙʘʟʫ 

4) WelcomeServlet91- ʩʣʫʞʠʪ ʜʣʷ ʫʜʘʣʝʥʠʷ ʩʪʫʜʝʥʪʘ ʠʟ ʙʘʟʳ 

5) WelcomeServlet6- ʩʣʫʞʠʪ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ 

ʂʘʞʜʳʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʩʝʨʚʣʝʪʦʚ, ʢʨʦʤʝ LoginServ11 ʠ 

WelcomeServlet6, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ WEB ï 

ʬʦʨʤʳ ʩ ʮʝʣʴʶ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʜʘʥʥʳʭ ʥʘ ʵʢʨʘʥ ʘʥʘʣʦʛʠʯʥʦ ʧʨʠʚʝʜʝʥʥʦʤʫ 

ʚʳʰʝ ʬʨʘʛʤʝʥʪʫ ʢʦʜʘ, ʘ ʪʘʢʞʝ ï ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ. ɺ ʢʘʯʝ-

ʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʤ ʬʨʘʛʤʝʥʪ ʩʝʨʚʣʝʪʘ LoginServ11, ʦʪʚʝʯʘʶʱʠʡ ʟʘ 

ʩʦʝʜʠʥʝʥʠʝ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʠ ʧʨʦʚʝʨʢʫ ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ: 

String url = "jdbc:mysql://localhost:3306/student"; 

con = DriverManager.getConnection(url, "root", ""); 

s= con.createStatement(); 
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sql = "SELECT userName FROM Users WHERE 

UserName="+"'"+userName+"'"+" AND Password="+"'"+password+"'";  

ResultSet rs = s.executeQuery(sql); 

ɼʣʷ ʟʘʧʫʩʢʘ WEB ʩʠʩʪʝʤʳ ʟʘʧʫʩʢʘʝʤ Tomcat 9, ʟʘʪʝʤ ʚ ʘʜʨʝʩʥʫʶ 

ʩʪʨʦʢʫ ʙʨʘʫʟʝʨʘ ʚʚʦʜʠʤ çhttp://localhost:8080/myApp/jsp/vvod.jspè. ʅʘ 

ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ jsp ʩʪʨʘʥʠʮʳ vvod.jspè (ʨʠʩ.2). ʇʦʩʣʝ ʚʚʦʜʘ ʣʦʛʠ-

ʥʘ, ʧʘʨʦʣʷ ʠ ʥʦʤʝʨʘ ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʢʥʦ: 1 ï ʦʢʥʦ ʜʣʷ ʚʳ-

ʚʦʜʘ ʩʧʠʩʢʘ ʩʪʫʜʝʥʪʦʚ (ʩʤ. ʨʠʩ.3); 2 ï ʦʢʥʦ ʜʣʷ ʚʚʦʜʘ ʚ ʪʘʙʣʠʮʫ ʠʜʝʥʪʠ-

ʬʠʢʘʮʠʦʥʥʦʛʦ ʥʦʤʝʨʘ ʠ ʌʀʆ ʩʪʫʜʝʥʪʘ (ʩʤ. ʨʠʩ.4ʘ); 3 ï ʦʢʥʦ ʜʣʷ ʫʜʘʣʝ-

ʥʠ̫ ʠʟ ʪʘʙʣʠʮʳ ʩʪʫʜʝʥʪʘ ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʤʫ ʥʦʤʝʨʫ 

ʵʪʦʛʦ ʩʪʫʜʝʥʪʘ (ʩʤ. (ʨʠʩ.4ʙ); 4 ï ʦʢʥʦ ʜʣʷ ʚʳʭʦʜʘ ʠʟ ʩʠʩʪʝʤʳ (ʩʤ. ʨʠʩ.5). 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʚ ʢʘʞʜʦʤ ʠʟ ʦʢʦʥ ʥʘ ʨʠʩ. 2-4, ʤʳ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠ ʚʦʟʚʨʘʱʘʝʤʩʷ ʚ ʧʝʨʚʦʝ ʦʢʥʦ (ʩʤ. ʨʠʩ.2). 

 

 

 

 

 

 
ʈʠʩ. 2. ɺʚʦʜ ʣʦʛʠʥʘ, ʧʘʨʦʣʷ ʠ ʥʦʤʝʨʘ      ʈʠʩ. 3. ɺʳʚʦʜ ʩʧʠʩʢʘ ʩʪʫʜʝʥʪʦʚ 

 

 

 

 

 

                   ʘ)                                                         ʙ) 
ʈʠʩ.4: ʘ) - ɺʚʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʥʦʤʝʨʘ ʠ ʌʀʆ ʩʪʫʜʝʥʪʘ  

ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʠʭ ʚ ʪʘʙʣʠʮʫ; ʙ) - ɺʚʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʥʦʤʝʨʘ ʩʪʫʜʝʥʪʘ 

ʜʣʷ ʫʜʘʣʝʥʠʷ ʩʪʫʜʝʥʪʘ ʠʟ ʪʘʙʣʠʮʳ 

 

 
ʈʠʩ. 5. ɿʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

 

 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 
1. ɹʫʜʠ ʂʫʨʥʷʚʘʥ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ WEB-ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʷʟʳʢʝ Java.  ʄ.: ʃʦʨʠ, 

2014.  880 ʩ. ʠʣ.  



161 

 

ʋɼʂ 681.3.069  

 
ʈɸɿʈɸɹʆʊʂɸ ʂʃʀɽʅʊ - ʉɽʈɺɽʈʅʆɻʆ ʇʈʀʃʆɾɽʅʀʗ 

ɼʃʗ ʄɽɼʀʎʀʅʉʂʆɻʆ ʎɽʅʊʈɸ ARGO-KOSTROMA  

 

ɸ.ʅ. ʇʦʣʷʰʦʚ, ɺ.ʂ. ʄʘʝʚʩʢʠʡ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɺ.ʂ. ʄʘʝʚʩʢʠʡ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 
ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ʈʘʟʨʘʙʦʪʢʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʮʝʥʪʨʘ 

Argo-Kostroma. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʨʝʜʝ Visual Studio ʠ MS SQL Server 

2014. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʧʨʦʛʨʘʤʤʥʦʝ ʧʨʠʣʦʞʝ-

ʥʠʝ, Visual Studio, MS SQL Server. 

 

CUSTOMER DEVELOPMENT - SERVER APPLICATION              

FOR ARGO-KOSTROMA MEDICAL CENTER  

 

A.N. Polyashov, V.K. Maevsky 

 

Scientific Supervisor ï V.K. Maevsky, Candidate of Technical Scienc-

es, Associate Professor 
 

Yaroslavl State Technical University 
 

Development of client-server application for Argo-Kostroma medical center. 

The development is carried out in the Visual Studio and MS SQL Server 2014. 

Keywords: client-server application, software application, Visual Studio, MS 

SQL server. 

 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ. ʇʨʠʣʦʞʝʥʠʝ ʨʘʟʨʘʙʘ-

ʪʳʚʘʝʪʩʷ ʚ ʩʨʝʜʝ Visual Studio 2015 ʥʘ ʙʘʟʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ# ʠ 

ʧʣʘʪʬʦʨʤʝ WPF. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ: ʩʪʠʣʴ ʜʠʟʘʡʥʘ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʨʠʣʦʞʝʥʠʡ Material Design ʠ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ Entity Framework. 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1: 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ ʧʨʠʣʦʞʝʥʠʷ 

 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (ʩʤ. 

ʨʠʩ.1) ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʞʝʪʳ: ListView(ʦʜʠʥ), TextBlock 

(ʧʷʪʴ), Button (ʜʚʝʥʘʜʮʘʪʴ), DataGrid(ʦʜʠʥ), TextBox(ʦʜʠʥ): 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʧʨʠʣʦʞʝʥʠʷ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʬʘʡʣʝ 

MainWindow.xaml.cs, ʚ ʦʧʠʩʘʥʠʠ ʢʣʘʩʩʘ MainWindow. ʂʦʜ ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʭ ʦʧʝʨʘʮʠʡ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʨʘʩʧʦʣʦʞʝʥ ʚ ʦʙʨʘʙʦʪʯʠʢʘʭ ʱʝʣʯʢʘ ʤʳʰʠ 

ʥʘ ʢʥʦʧʢʘʭ ʩʦʭʨʘʥʠʪʴ ʠ ʫʜʘʣʠʪʴ: 

 private void ButtonUpSave_Click(object sender, RoutedEventArgs e) 

 {  

 if (ProcedureGrid.SelectedItems.Count > 0) 

 {  

 for (int i = 0; i < ProcedureGrid.SelectedItems.Count; i++) 

 {  

// ʦʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʦʡ ʜʣʷ ʟʘʧʠʩʠ ʚʳʜʝʣʝʥʥʦʡ ʩʪʨʦʢʠ ʚ datagrid 

// ʧʨʠʩʚʘʠʚʘʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʚʳʙʨʘʥʥʫʶ ʩʪʨʦʢʫ 

 Procedure nurse = ProcedureGrid.SelectedItems[i] as Procedure; 

 if  (nurse != null) 

 {   

. // ʧʝʨʝʤʝʥʥʘʷ db ʙʳʣʘ ʦʙʲʷʚʣʝʥʘ ʛʣʦʙʘʣʴʥʦ ʜʣʷ  

 // ʟʘʛʨʫʟʢʠ ʥʝʦʙʭʦʜʠʤʦʡ ʪʘʙʣʠʮʳ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ 

 // ʜʦʙʘʚʣʝʥʠʝ ʩʪʨʦʢʠ ʚ ʪʘʙʣʠʮʫ ʙʘʟʳ ʜʘʥʥʳʭ  
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 db.Procedures.Add(nurse); 

 }  

 }  

 }  

 // ʦʙʥʦʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

 db.SaveChanges(); 

 }  

ʋʜʘʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʨʦʢʠ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʨʝʘʣʠʟʦʚʘʥʦ ʪʦʯʥʦ 

ʪʘʢʞʝ, ʟʘ ʦʜʥʠʤ ʦʪʣʠʯʠʝʤ. ʅʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʬʫʥʢʮʠʶ ʩ Add ʥʘ Re-

move ʚ ʫʩʣʦʚʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ if. 

ɺ ʧʨʠʣʦʞʝʥʠʠ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʣʶʙʦʝ ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ ʧʦ ʜʦʙʘʚ-

ʣʝʥʠʶ, ʫʜʘʣʝʥʠʶ ʠ ʦʙʥʦʚʣʝʥʠʶ ʜʘʥʥʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ɼʣʷ ʧʨʠʤʝʨʘ ʜʝ-

ʤʦʥʩʪʨʠʨʫʶʪʩʷ ʜʚʝ ʦʧʝʨʘʮʠʠ: 

1. ʆʙʥʦʚʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

2. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʝ ʦʢʥʦ 

ʧʨʠʣʦʞʝʥʠʷ (ʨʠʩ.2).  

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 2. ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʠʣʦʞʝʥʠʷ 

 

ɺʚʦʜʠʤ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʘ ʨʠʩʫʥʢʝ ʵʪʦ: ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʫʩʣʫʛʠ: ʉʪʦʤʘʪʦʣʦʛʠʷ, ʌʀʆ ɺʨʘʯʘ: ʉʤʠʨʥʦʚʘ ɸ.ɻ, ʌʀʆ ʂʣʠʝʥʪʘ: ʅʝʯʘʝʚ 

ʅ.ʊ., ɺʳʙʠʨʘʝʤ ʜʘʪʫ ʧʨʠʝʤʘ: 02.03.2019, ɺʳʧʦʣʥʝʥʥʘʷ ʨʘʙʦʪʘ: ʋʜʘʣʝʥʠʝ 

ʧʣʦʤʙʳ. ɿʘʪʝʤ ʥʘʞʠʤʘʝʤ ʥʘ ʢʥʦʧʢʫ ʩʦʭʨʘʥʠʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʚʠʜʠʤ, 

ʯʪʦ ʥʫʞʥʘʷ ʥʘʤ ʠʥʬʦʨʤʘʮʠʷ ʩʦʭʨʘʥʠʣʘʩʴ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʚʦʡ ʟʘʜʘʯʠ ʚ ʨʘʥʝʝ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʨʦʢʫ ʚʥʝ-

ʩʝʤ ʢʦʤʤʝʥʪʘʨʠʡ: çʧʘʮʠʝʥʪ ʩʧʦʢʦʡʥʳʡè. ɺ ʨʝʟʫʣʴʪʘʪʝ: ʦʙʥʦʚʣʝʥʠʝ ʧʨʦ-

ʰʣʦ ʫʩʧʝʰʥʦ, ʠ ʥʘʰ ʢʦʤʤʝʥʪʘʨʠʡ ʙʳʣ ʜʦʙʘʚʣʝʥ ʢ ʨʘʥʝʝ ʜʦʙʘʚʣʝʥʥʦʡ 

ʩʪʨʦʢʝ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʟʘʧʫʩʢʘʝʤ MS SQL Server ʠ ʩʤʦʪʨʠʤ ʪʘʙʣʠʮʫ, ʚ ʢʦ-

ʪʦʨʫʶ ʤʳ ʟʘʥʦʩʠʣʠ ʥʘʰʠ ʜʘʥʥʳʝ (ʨʠʩ.3). 
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ʈʠʩ. 3. ʊʘʙʣʠʮʘ ʚ MS SQL Server 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 
1.ʏ. ʇʝʪʮʦʣʴʜ. Microsoft Windows Presentation Foundation: ʙʘʟʦʚʳʡ ʢʫʨʩ . ʉʇʙ.: 

ʇʠʪʝʨ, 2012.  944 ʩ.: ʠʣ. 
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An algorithm is developed for controlling the contrast of a digital black and 

white image by bringing the brightness histogram to a distribution determined by a 

piecewise constant differential distribution function with two levels of values. 
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ʅʝʨʝʜʢʦ ʚʠʟʫʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝʩʝʪ ʚ ʩʝʙʝ ʨʘʟʣʠʯʥʳʝ ʜʝʬʝʢʪʳ, 

ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʟʘʧʝʯʘʪʣʝʥʠʷ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʣʠ ʞʝ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʥʝ ʦʮʠʬʨʦʚʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʊʘʢ ʞʝ 
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ʯʘʩʪʦ ʥʝ ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ʠʣʠ ʚ 

ʢʨʠʤʠʥʘʣʠʩʪʠʢʝ. 

ɼʣʷ ʨʘʟʣʠʯʠʤʦʩʪʠ ʜʝʪʘʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʠʟʦʙʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʝʛʦ ʢʦʥʪʨʘʩʪʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʟʨʘ-

ʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʫʩʠʣʝʥʠʷ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʠʟʤʝʥʝʥʠʷ ʢʦʥ-

ʪʨʘʩʪʘ ʟʘʯʘʩʪʫʶ ʧʨʦʚʦʜʠʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʝʨʥʦ-ʙʝʣʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ 

ʦʪʪʝʥʢʘʭ ʩʝʨʦʛʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʣʷ ʮʚʝʪʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚʩʝʛʜʘ 

ʩʫʱʝʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʢʘʞʝʥʠʡ, ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʳʭ çʘʨʪʝʬʘʢʪʦʚè. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ ʷʚʣʷʝʪ-

ʩʷ ̫ʨʢʦʩʪʥʘʷ ʛʠʩʪʦʛʨʘʤʤʘ - ʛʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ ʚ ʠʟʦ-

ʙʨʘʞʝʥʠʠ.  

ɺ ʤʦʜʝʣʠ RGB ʯʝʨʥʦ-ʙʝʣʦʤʫ (ʚ ʦʪʪʝʥʢʘʭ ʩʝʨʦʛʦ) ʠʟʦʙʨʘʞʝʥʠʷ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʥʘʙʦʨ ʧʠʢʩʝʣʝʡ ʩ ʨʘʚʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʮʚʝʪʘ r, g ʠ b ʠʟ ʥʘʙʦʨʘ 0, 1, é 255, ʯʝʤ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʙʣʶʜʘʝʤʘʷ ʷʨ-

ʢʦʩʪʴ. ʗʨʢʦʩʪʴ ʞʝ ʦʪʜʝʣʴʥʳʭ ʧʠʢʩʝʣʝʡ ʜʣʷ ʮʚʝʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 Ὥ  πȟςωψωÒ + πȟυψχÇ + πȟρρτÂ.                 (1) 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʦʚ ʦʙ-

ʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʦʩʥʦʚʘʥʦ ʥʘ ʠʜʝʝ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʧʨʠʚʝʜʝʥʠʷ ʛʠʩ-

ʪʦʛʨʘʤʤ ʷʨʢʦʩʪʠ ʢ ʟʘʜʘʥʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤ ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʤ ʨʘʟʙʨʦʩʦʤ ʥʘʙʣʶʜʘʝʤʦʡ ʷʨʢʦʩʪʠ [1]. 

ʕʪʘ ʠʜʝʷ ʦʩʥʦʚʘʥʘ ʥʘ ʠʟʚʝʩʪʥʦʡ ʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʬʦʨʤʫʣʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ʇʫʩʪʴ 

ʚʝʣʠʯʠʥʘ ώ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ὼ ʧʦʩʨʝʜʩʪ-

ʚʦʤ ώ  •ὼ, ʛʜʝ •ὼ ʤʦʥʦʪʦʥʥʦ ʚʦʟʨʘʩʪʘʶʱʘʷ ʬʫʥʢʮʠʷ. ʊʦʛʜʘ ʜʣʷ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Ὂὼ ʠ Ὃώ ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʦʪʥʦ-

ʰʝʥʠʝ 

 Ὃ•ὼ Ὂὼ.    (2) 

ɺʝʨʥʦ ʠ ʦʙʨʘʪʥʦʝ: ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ 

  Ὃώ Ὂὼ              (3) 
ʦʪʥʦʩʠʪʝʣʴʥʦ ώ ʜʘʝʪ ʤʦʥʦʪʦʥʥʦ ʚʦʟʨʘʩʪʘʶʱʫʶ ʬʫʥʢʮʠʶ 

  ώ  Ὃ Ὂὼ ,      (4) 
ʧʨʝʦʙʨʘʟʫʶʱʫʶ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ὼ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʫʶ ʠʥʪʝ-

ʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Ὂὼ, ʚ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ώ ʩ ʠʥʪʝ-

ʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Ὃώ. 

ɼʠʩʢʨʝʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʷʨʢʦʩʪʠ ʤʦʞʥʦ ʬʦʨʤʘʣʴʥʦ ʦʧʠʩʳʚʘʪʴ 

ʢʘʢ ʥʝʧʨʝʨʳʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩ ʠʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝ-
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ʥʠ,̫ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʡ ʜʣʷ ʮʝʣʦʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʷʨʢʦʩʪʠ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʚʳʨʘʞʝʥʠʝʤ 

Ὂὼ  В (5)              ,‫ 
ʛʜʝ ʯʘʩʪʦʪʘ ʧʠʢʩʝʣʝʡ ʩ ʷʨʢʦʩʪʴʶὭ , ʘ ʤʝʞʜʫ ʵʪʠʤʠ ʟʥʘʯʝʥʠʷʤʠ-‫ 

ʧʦʩʪʦʷʥʥʘ ʠ ʨʘʚʥʘ ʟʥʘʯʝʥʠʶ ʥʘ ʣʝʚʦʡ ʛʨʘʥʠʮʝ ʠʥʪʝʨʚʘʣʘ. ɺʳʯʠʩʣʝʥʠʝ ʧʦ 

ʬʦʨʤʫʣʘʤ (5) ʠ (4) ʟʥʘʯʝʥʠʡ Ὃώ ʮʝʣʳʭ ʟʥʘʯʝʥʠʡ ὼ Ὥ ʦʪ 0 ʜʦ 255 ʜʘʩʪ 
ʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʝʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢ-

ʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʅʝʜʘʚʥʦ ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʧʨʠʚʝʜʝʥʠʷ ʛʠʩʪʦʛʨʘʤʤʳ ʷʨʢʦʩʪʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝʟʘʚʠʩʠʤʦ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʷʨʢʦʩʪʴ ʠ ʢʦʥʪʨʘʩʪ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʜʚʫʭ ʧʘʨʘ-

ʤʝʪʨʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʦʪʚʝʯʘʝʪ ʟʘ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ m), ʜʨʫʛʦʡ ï ʟʘ ʩʨʝʜʥʝ-ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ d[2]. 

ʅʘʤʠ ʧʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʢʦʥʪʨʘʩʪʘ ʪʘʢʠʭ ʠʟʦʙʨʘ-

ʞʝʥʠʡ, ʛʠʩʪʦʛʨʘʤʤʘ ʷʨʢʦʩʪʠ ʢʦʪʦʨʳʭ ʷʚʥʦ ʩʤʝʱʝʥʘ ʣʠʙʦ ʚ ʪʝʤʥʫʶ ʦʙ-

ʣʘʩʪʴ, ʣʠʙʦ ʚ ʩʚʝʪʣʫʶ, ʪʦ ʝʩʪʴ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠ-

ʥʠʤʘʶʪ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʠʣʠ ʞʝ ʚʳʩʦʢʠʝ. ʇʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʚʝ-

ʜʝʥʠʠ ʛʠʩʪʦʛʨʘʤʤʳ ʷʨʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʢ ʜʚʫʭʫʨʦʚʥʝʚʦʤʫ ʩʪʫʧʝʥʯʘʪʦ-

ʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚʠʜʦʠʟʤʝʥʠʪʴ ʛʠʩʪʦʛʨʘʤʤʫ ʧʫʪʝʤ ʧʦ-

ʩʪʝʧʝʥʥʦʛʦ ʨʘʩʪʷʛʠʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʝʡ ʠʟ ʪʝʤʥʦʡ ʦʙʣʘʩʪʠ 

ʢ ʩʚʝʪʣʦʡ, ʠʣʠ ʞʝ ʥʘʦʙʦʨʦʪ ʠʟ ʩʚʝʪʣʦʡ ʦʙʣʘʩʪʠ ʢ ʪʝʤʥʦʡ. 

ʀʥʪʝʛʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʜʚʫʭʫʨʦʚʥʝʚʦʛʦ ʩʪʫʧʝʥ-

ʯʘʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʨʘʞʘʝʪʩʷ ʢʘʢ 

 Ὃώ  
Ὣώȟώ ώ

Ὣώ  Ὣ ώ ώ ȟώ ώ
ȟ  (6) 

ʛʜʝ:ώ ï ʥʘʙʣʶʜʘʝʤʘʷ ʷʨʢʦʩʪʴ ʧʠʢʩʝʣʷ ʠʟʦʙʨʘʞʝʥʠʷ,ώïʟʘʜʘʚʘʝʤʘʷ ʛʨʘʥʠ-

ʮʘ ʫʨʦʚʥʝʡ,ὫȟὫ ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʚʳʯʠʩʣʷʝʤʳʝ ʧʦ ʟʘʜʘʚʘʝʤʦʤʫ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʤʫ ʦʞʠʜʘʥʠʶ ʩ ʫʯʝʪʦʤ ʥʦʨʤʠʨʦʚʢʠ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʊʦʛʜʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠʥʠʤʘʝʪ ʚʠʜ 

Ὣώ  
Ὣȟώ ώ
Ὣȟώ ώ

.                                     (7) 

 ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʜʝʡʩʪʚʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. 

 

ʂʘʢ ʠ ʚʦ ʚʩʝʭ ʛʠʩʪʦʛʨʘʤʤʥʳʭ ʤʝʪʦʜʘʭ, ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʛʠʩʪʦ-

ʛʨʘʤʤʘ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʟʘʣʦʞʝʥʥʦʡ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ, ʠʟ-ʟʘ ʨʝʘʣʴʥʦʡ ʜʠʩ-

ʢʨʝʪʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʦʢʨʫʛʣʝʥʠʷ ʜʦ ʮʝʣʳʭ ʧʦʣʫʯʝʥʥʳʭ 

ʥʦʚʳʭ ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʝʡ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʧʠʢʩʝʣʝʡ ʩ ʥʝʢʦʪʦʨʳ-

ʤʠ ʟʥʘʯʝʥʠʷʤʠ ʷʨʢʦʩʪʠ, ʥʦ ʷʚʥʦ ʚʠʜʥʦ, ʯʪʦ ʛʠʩʪʦʛʨʘʤʤʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʨʘʩʪʷʛʠʚʘʝʪʩʷ, ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʩʪʫʧʝʥʯʘʪʦʡ. ʇʨʠ ʵʪʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʨʘʟʣʠʯʠʤʦʩʪʠ ʜʝʪʘʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʫʩʠʣʝʥʠʷ ʢʦʥʪʨʘʩʪʥʦʩʪʠ. 
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ɺɺɽɼɽʅʀɽ 

ʉʨʝʜʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʝʢ-

ʩʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʪʘʢʠʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʣʠʩʴ ʙʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʥʠʚʝʨ-

ʩʘʣʴʥʳʤʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʨʠʪʤʠʢʠ ʪʝʢʩʪʘ. ɹʦʣʴ-
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ʰʠʥʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʬʦʥʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʨʠʪʤʠʢʠ ʪʝʢʩʪʘ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʘʥʘʣʠʟʘ ʧʦʵʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʫʩʩʢʦʤ, 
ʘʥʛʣʠʡʩʢʦʤ ʠ ʬʨʘʥʮʫʟʩʢʦʤ ʷʟʳʢʘʭ ʧʨʠ ʧʦʤʦʱʠ ʇʆ çRhymesè ʅ. ʂʝʮʘʨʠ-

ʩʘ (http://rifmovnik.ru/) ʧʨʦʚʦʜʠʪʩʷ ʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʨʠʪʤʘ. ʇʨʦʛʨʘʤʤʘ ʧʦʤʦʞʝʪ ʥʘʡʪʠ ʨʠʬʤʫ ʜʣʷ ʫʢʘʟʘʥʥʦʛʦ ʩʣʦʚʘ ʩ ʫʯʝʪʦʤ 

ʫʜʘʨʝʥʠʷ, ʚʳʙʨʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʛʦʚ ʠ ʯʘʩʪʠ ʨʝʯʠ. 
ɺ ʨʘʙʦʪʝ [1] ʦʧʠʩʘʥ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʘʥʘʣʠʟʘ ʬʨʘʥʮʫʟʩʢʦʡ ʣʠʪʝʨʘ-

ʪʫʨʥʦʡ ʧʨʦʟʳ ʥʘ ʬʦʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʜʨʫʛʠʝ ʘʩ-

ʧʝʢʪʳ ʘʥʘʣʠʟʘ ʨʠʪʤʠʢʠ ʪʝʢʩʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʟʳ, ʪʘʢʠʝ ʢʘʢ ʣʝʢʩʠʯʝʩʢʠʝ 

ʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʧʨʠʣʦʞʝ-

ʥʠʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʘʚʪʦʨʘʤʠ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʣʝʢʩʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʘʥʘʣʠʟʘ ʨʠʪʤʘ. 
ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ 

ʇʝʨʝʜ ʘʚʪʦʨʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʥʘʭʦʜʠʪʴ ʠ ʦʪʦʙʨʘʞʘʪʴ ʩʣʝʜʫʶʱʠʝ ʘʩʧʝʢ-

ʪʳ ʩʨʝʜʩʪʚ ʨʠʪʤʠʟʘʮʠʠ ʥʘ ʣʝʢʩʠʯʝʩʢʦʤ ʫʨʦʚʥʝ: ʘʥʘʬʦʨʘ (ʧʦʚʪʦʨ ʩʣʦʚ ʚ 

ʥʘʯʘʣʝ ʧʨʝʜʣʦʞʝʥʠʷ ʠʣʠ ʚ ʯʘʩʪʠ ʧʨʝʜʣʦʞʝʥʠʷ), ʵʧʠʬʦʨʘ (ʧʦʚʪʦʨ ʩʣʦʚ ʚ 

ʢʦʥʮʝ ʚʳʩʢʘʟʳʚʘʥʠʷ ʠʣʠ ʯʘʩʪʝʡ ʚʳʩʢʘʟʳʚʘʥʠʷ), ʩʠʤʧʣʦʢʘ (ʩʦʚʤʝʩʪʥʦʝ 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʥʘʬʦʨʳ ʠ ʵʧʠʬʦʨʳ), ʘʥʘʜʠʧʣʦʩʠʩ (ʫʜʚʦʝʥʠʝ, ʩʪʳʢ, ʧʦʚʪʦ-

ʨʝʥʠʝ ʢʦʥʝʯʥʦʛʦ ʩʣʦʚʘ ʦʜʥʦʡ ʯʘʩʪʠ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʥʘʯʘʣʝ ʥʦʚʦʡ ʯʘʩʪʠ), 

ʧʨʦʩʪʦʡ ʧʦʚʪʦʨ ʩʣʦʚ. 
ʀʥʩʪʨʫʤʝʥʪ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʧʨʦʩʪʳʤ ʠ ʧʦʥʷʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, 

ʢʨʦʤʝ ʪʦʛʦ, ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʬʫʥʢʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʛʨʫʟʢʦʡ ʪʝʢ-

ʩʪʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʠʣʠ ʨʫʩʩʢʦʤ ʷʟʳʢʘʭ. 

ʇʈʆɻʈɸʄʄʅɸʗ ʈɽɸʃʀɿɸʎʀʗ ʀʅʉʊʈʋʄɽʅʊɸ 

ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʙ ï ʩʪʨʘʥʠʮʫ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʨʝʘ-

ʣʠʟʦʚʘʥʘ ʥʘ ʷʟʳʢʝ JavaScript c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ HTML ʠ CSS. 
ʅʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʧʨʠʣʦʞʝʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʳʙʨʘʥʥʳʡ ʪʝʢʩʪ ʠ 

ʩʧʠʩʦʢ ʚʩʝʭ ʩʣʦʚ ʪʝʢʩʪʘ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʠʭ ʧʦʚʪʦʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʜʩʚʝʪ-

ʢʦʡ ʚʳʙʨʘʥʥʳʭ ʩʣʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʇʆ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ (ʨʠʩ. 1). 

ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʥʶ, ʚ ʢʦʪʦʨʦʤ ʝʩʪʴ 

ʩʣʝʜʫʶʱʠʝ ʢʥʦʧʢʠ: çLoadFileè, çLoadbanFileè, çSettingsè. ʂʥʦʧʢʘ 

çLoadFileè ʦʪʚʝʯʘʝʪ ʟʘ ʟʘʛʨʫʟʢʫ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʘʥʘʣʠʟʠ-

ʨʫʝʤʳʡ ʪʝʢʩʪ. çLoadbanFileè ʦʪʚʝʯʘʝʪ ʟʘ ʟʘʛʨʫʟʢʫ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ ʩʦ 

ʧʝʨʝʯʥʝʤ ʠʛʥʦʨʠʨʫʝʤʳʭ ʩʣʦʚ, ʪ.ʝ. ʪʝ, ʢʦʪʦʨʳʝ ʥʝ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ 

ʦʙʱʝʤ ʩʧʠʩʢʝ ʩʣʦʚ, ʘ ʠʤʝʥʥʦ ʪʘʙʣʠʮʳ çWordôslistè. ɺ çSettingsè ʝʩʪʴ ʜʚʝ 

ʬʫʥʢʮʠʠ: 1) ʚʳʙʦʨ ʮʚʝʪʦʚʦʡ ʛʨʫʧʧʳ ʜʣʷ ʧʦʜʩʚʝʪʢʠ ʩʣʦʚ ʠʟ çWordôslistè; 

2) ʩʥʷʪʠʝ ʚʩʝʭ ʚʳʜʝʣʝʥʠʡ ʚ ʪʝʢʩʪʝ. ɼʘʣʝʝ ʙʫʜʫʪ ʦʧʠʩʘʥʳ ʢʦʤʧʦʥʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʟʘʛʨʫʟʢʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʪʝʢʩʪʘ ʚ ʧʨʦʛʨʘʤʤʫ. 
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ʉʧʨʘʚʘ ʦʪ ʧʦʣʷ ʩ ʪʝʢʩʪʦʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʪʘʙʣʠʮʘ çWordôslistè, ʢʦ-

ʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʢʦʣʦʥʢʠ: çWordè (ʩʣʦʚʦ ʠʟ ʟʘʛʨʫʞʝʥʥʦʛʦ ʪʝʢʩʪʘ) ʠ 

çCountè (ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʝʥʠʡ ʵʪʦʛʦ ʩʣʦʚʘ ʚ ʪʝʢʩʪʝ). ʇʨʠ ʢʣʠʢʝ ʥʘ ʩʣʦ-

ʚʦ ʠʟ ʢʦʣʦʥʢʠ çWordè ʚ ʟʘʛʨʫʞʝʥʥʦʤ ʪʝʢʩʪʝ ʙʫʜʫʪ ʧʦʜʩʚʝʯʝʥʳ ʚʩʝ ʢʦʧʠʠ 

ʚʳʙʨʘʥʥʦʛʦ ʩʣʦʚʘ. ʅʠʞʝ ʧʦʣʷ ʩ ʪʝʩʪʦʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʣʝ çResultsè, ʢʦ-

ʪʦʨʦʝ ʦʪʦʙʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʣʝʢʩʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ (ʘʥʘʬʦʨʘ, 

ʵʧʠʬʦʨʘ, ʩʠʤʧʣʦʢʘ, ʘʥʘʜʠʧʣʦʩʠʩ, ʧʨʦʩʪʦʡ ʧʦʚʪʦʨ). ɺ ʜʘʥʥʦʤ ʧʦʣʝ ʦʪʦ-

ʙʨʘʞʘʶʪʩʷ ʩʪʦʣʙʮʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʪʜʝʣʴʥʳʤ ʣʝʢʩʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ 

ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʚʪʦʨʝʥʠʡ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʚ ʟʘʛʨʫʞʝʥʥʦʤ ʪʝʢʩʪʝ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʩʢʨʳʪʴ ʣʠʰʥʠʝ ʩʪʦʣʙʮʳ, ʩʥʷʚ ʛʘʣʦʯʢʫ ʥʘʧʨʦʪʠʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʣʝʢʩʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ ʚ ʩʧʠʩʢʝ ʩʣʝʚʘ. ʇʦ ʥʘʞʘʪʠʶ ʥʘ 

ʩʪʦʣʙʝʮ ʚ ʧʦʣʝ ʥʠʞʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʩʧʠʩʦʢ ʥʘʡʜʝʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʚʳ-

ʙʨʘʥʥʦʛʦ ʣʝʢʩʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ. ʇʨʠ ʢʣʠʢʝ ʥʘ ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʧʠʩʢʘ, 

ʦʥ ʙʫʜʝʪ ʧʦʜʩʚʝʯʝʥ ʚ ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʵʪʦʪ ʪʝʢʩʪ ʙʫʜʝʪ 

ʧʨʦʢʨʫʯʝʥ ʤʝʩʪʘ, ʛʜʝ ʚʩʪʨʝʯʘʝʪʩʷ ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ. 

 
ʈʠʩ. 1. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠ ̫

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʅʉʊʈʋʄɽʅʊɸ 

ʇʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʠʥʦʩʪʨʘʥʥʳʭ 

ʷʟʳʢʦʚ ʗɻʇʋ ʠʤ. ʂ.ɼ. ʋʰʠʥʩʢʦʛʦ ʙʳʣ ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʩʪʫʜʝʥʪʘ-

ʤʠ 3-4 ʢʫʨʩʦʚ ʥʘʧʨʘʚʣʝʥʠʷ ʃʠʥʛʚʠʩʪʠʢʘ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʪʫʜʝʥʪʘʤ 

ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ 13 ʘʥʛʣʠʡʩʢʠʭ ʘʚʪʦʨʦʚ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʷʚʣʝʥʠʷ ʚ ʥʠʭ ʪʘʢʠʭ ʨʠʪʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʢʘʢ ʘʥʘʬʦ-

ʨʘ, ʵʧʠʬʦʨʘ, ʩʠʤʧʣʦʢʘ, ʘʥʘʜʠʧʣʦʟʠʩ, ʧʨʦʩʪʦʡ ʧʦʚʪʦʨ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝ-

ʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ: O. Wilde 

çThe Importance of Being Earnestè, K. Atkinson çLife after lifeè, T. Pratchett 

çSourceryè, Ch. Bronte çJane Ayreè, S. Thomas çBright young thingsè, Ch. 

Dickens çA Christmas Carolè, D. du Maurier çRebeccaè, L. D. Herbert çLady 

Chatterleys Loverè, E.M. Foster çHowardôs Endè, McEwan çThe Cement 
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Gardenè, JK Rowling çHarry Potter and the Sorcerer's Stoneè, N. Gaiman 

çAmerican Godsè, Th. Hardy çTess of the d'Urbervillesè.ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʙʳ-

ʣʘ ʚʳʷʚʣʝʥʘ ʯʘʩʪʦʪʥʦʩʪʴ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʜʘʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʨʠʪʤʠ-

ʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʠʪʤʠʯʝ-

ʩʢʠʭ ʧʨʦʩʪʳʭ ʧʦʚʪʦʨʦʚ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ D. Du Maurier 

çRebeccaè. ɼʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʪʘʢʞʝ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʘʥʘʬʦʨʠʯʝʩʢʠʭ ʧʦʚʪʦʨʦʚ ʠ ʵʧʠʬʦʨʳ, ʦʜʥʘʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʘʩʪʦ-

ʪʳ ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʠʤʧʣʦʢʠ ʜʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʫʩʪʫʧʘʝʪ Ch. Bronte 

çJane Ayreè, ʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʘʥʘʜʠʧʣʦʟʠʩʘ ʙʦʣʴʰʝʡ ʯʘʩ-

ʪʦʪʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʧʨʦʠʟʚʝʜʝʥʠʝ Lawrence David Herbert çLady 

Chatterleys Loverè. ʅʘʠʤʝʥʝʝ ʨʠʪʤʠʯʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʚʪʦʨʦʚ ʥʘ ʣʝʢ-

ʩʠʢʦ-ʛʨʘʤʤʘʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʷʚʣʷʝʪʩʷ E.M. Foster çHowardôsEndè. ʇʨʦ-

ʠʟʚʝʜʝʥʠʝ Lawrence David Herbert çLady Chatterleys Loverè ʷʚʣʷʝʪʩʷ ʚʪʦ-

ʨʳʤ ʧʦ ʯʘʩʪʦʪʥʦʩʪʠ ʫʧʦʪʨʝʙʣʝʥʠʷ ʨʠʪʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ɼʘʥʥʦʝ ʧʨʦʠʟ-

ʚʝʜʝʥʠʝ ʧʦ ʚʩʝʤ ʫʨʦʚʥʷʤ, ʢʨʦʤʝ ʩʠʤʧʣʦʢʠ, ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʧʦʚʪʦ-

ʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ. 

ɼʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʚʳʚʦʜʘʤ ʦ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʘʚʪʦʨ 

ʠʤʝʝʪ ʩʚʦʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʩʪʠʣʝʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʯʘʩʪ-

ʥʦʩʪʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʠʪʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ. ʤʳ ʝʱʝ ʨʘʟ ʜʦʢʘʟʳʚʘʝʤ 

ʩʧʦʩʦʙʥʦʩʪʴ ʨʠʪʤʘ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʩʧʝʮʠʬʠʢʫ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʘʚ-

ʪʦʨʩʢʦʛʦ ʩʪʠʣʷ. 

ɿɸʂʃʖʏɽʅʀɽ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʦʠʩʢʘ ʠ ʦʮʝʥʢʠ ʣʝʢʩʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʨʠʪʤʠʢʠ 

ʧʨʦʟʘʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʧʦʟʚʦʣʷʝʪ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩ ʪʝʢʩʪʦʤ ʚ ʫʜʦʙʥʦʤ ʠ ʧʦʥʷʪʥʦʤ ʬʦʨʤʘʪʝ ʜʣʷ ʵʢʩ-

ʧʝʨʪʘ-ʣʠʥʛʚʠʩʪʘ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʚ ʧʨʦʮʝʩʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. 
ɹʃɸɻʆɼɸʈʅʆʉʊʀ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ 

ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ19-07-00243  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
 

1. BoychukE. etal. Automated approach for rhythm analysis of french literary texts / E. 

Boychuk, I. Paramonov, N. Kozhemyakin, N. Kasatkina //Open Innovations Associa-

tion FRUCT, Proceedings of 15th Conference of.  IEEE, 2014.  ʉ. 15-23. 
  



173 

 

ʋɼʂ 004 

 
ʇʈʀʄɽʅɽʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ    

ɼʃʗ ʆʎɽʅʂʀ ɹʃɸɻʆʅɸɼɽɾʅʆʉʊʀ ʂʆʅʊʈɸɻɽʅʊʆɺ 

ʇʈʆʄʓʐʃɽʅʅʆɻʆ ʇʈɽɼʇʈʀʗʊʀʗ 

 

ɺ.ɸ. ʈʫʤʷʥʮʝʚ, ʊ.ɺ. ʉʤʠʨʥʦʚʘ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʊ.ɺ. ʉʤʠʨʥʦʚʘ, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

 
ʈʳʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ           

ʠʤ. ʇ. ɸ. ʉʦʣʦʚʴʝʚʘ 

 
ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ, ʘʣʛʦʨʠʪʤʳ ʦʮʝʥʢʠ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ 

ʢʦʥʪʨʘʛʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʦʮʝʥʢʠ ʧʨʠ 

ʧʦʤʦʱʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʙʣʝʤʳ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ ʢʦʥʪʨʘʛʝʥʪʦʚ, ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʨʢʠ ʢʦʥʪʨʘʛʝʥʪʦʚ. 

 

THE APPLICAT ION OF INFORMATION TECHNOLOGY              

TO ASSESS THE CREDIBILITY OF CONTRACTORS                   

OF INDUSTRIAL ENTERPRISES  

 

V.A. Rumyantsev, T.V. Smirnova 

 

Scientific Supervisor ï T.V. Smirnova, Candidate of Economics Sci-

ences, Associate Professor
 

 
P. A. Solovyov Rybinsk State Aviation Technical University 

 
Discusses the methodology, algorithms for evaluating the reliability of counter-

parties, as well as forms for presenting data on evaluation results, using information 

analytical systems. 

Keywords: counterparty reliability issues, information analysis systems, coun-

terparty verification methodology. 

 

ʂʨʫʧʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʧʨʦʮʝʩʩʝ ʬʠʥʘʥʩʦʚʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʢʦʥʪʨʘʛʝʥʪʦʚ ʠ ʣʶʙʦʡ ʩʙʦʡ ʧʦʩʪʘʚʢʠ ʠʣʠ ʥʝʚʳʧʦʣʥʝʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʨʳʚʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʘʥ-

ʥʘʷ ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʫʩʫʛʫʙʣʷʪʴʩʷ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʛʦʩʫʜʘʨ-
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ʩʪʚʝʥʥʳʭ ʦʙʦʨʦʥʥʳʭ ʟʘʢʘʟʘʭ. ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʦʚ, ʨʝʛ-

ʣʘʤʝʥʪʠʨʫʶʱʠʭ ʧʨʠʤʝʥʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ 

ʢʦʥʪʨʘʛʝʥʪʦʚ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʢʦʥʪʨʘʛʝʥʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʍʦʪʷ ʧʦ ʜʘʥʥʳʤ çʀʥʪʝʨʬʘʢʩè ʢʦʣʠʯʝʩʪʚʦ ʬʠʨʤ 

ʦʜʥʦʜʥʝʚʦʢ ʩʦʢʨʘʪʠʣʦʩʴ ʩ ʙʦʣʝʝ ʯʝʤ 1,7 ʤʠʣʣʠʦʥʘ ʚ 2011 ʛʦʜʫ ʜʦ 650 

ʪʳʩʷʯ ʚ ʷʥʚʘʨʝ 2016 ʛʦʜʘ ʙʣʘʛʦʜʘʨʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʫʧʣʘʪʳ 

ʅɼʉ ʥʘʣʦʛʦʚʳʤʠ ʦʨʛʘʥʘʤʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʨʢʠ ʢʦʥʪʨʘʛʝʥʪʘ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʠʤʝʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʚ ʚʠʜʝ ʦʪʩʫʪʩʪʚʠʷ ʢʦʥʢʨʝʪʥʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʧʨʦ-

ʚʝʨʢʠ ʢʦʥʪʨʘʛʝʥʪʘ, ʥʝʪ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ. ɺʝʜʴ ʟʘʯʘʩʪʫʶ ʧʨʠ ʧʨʦʚʝʨʢʝ 

ʢʦʥʪʨʘʛʝʥʪʘ ʦʩʥʦʚʳʚʘʶʪʩʷ ʣʠʰʴ ʥʘ ʩʪʘʥʜʘʨʪʝ, ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ, ʢʘʢʠʝ 

ʜʦʢʫʤʝʥʪʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʛʣʘʤʝʥʪ ʨʘʙʦʪʳ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʥʪʨʘʛʝʥʪʘ ʥʘ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʴ ʩ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʦʡ ʩʠʩʪʝʤʦʡ.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʧʨʠʟʚʘʥʘ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʠ ʠʩʢʣʶʯʘʪʴ ʥʝʙʣʘʛʦʥʘʜʝʞʥʳʭ ʢʦʥʪʨʘʛʝʥʪʦʚ, 

ʪʝʤ ʩʘʤʳʤ ʢʦʤʤʝʨʯʝʩʢʠʤ ʩʣʫʞʙʘʤ ʥʝ ʧʨʠʜʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʣʠʰʥʶʶ ʨʘ-

ʙʦʪʫ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʜʦʢʫʤʝʥʪʦʚ ʢ ʩʦʛʣʘʩʦʚʘʥʠʶ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪ ʥʘʛʨʫʟʢʫ 

ʥʘ ʦʩʪʘʣʴʥʳʝ ʩʣʫʞʙʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʦʛʣʘʩʦʚʘʥʠʠ ʜʦʛʦʚʦʨʥʳʭ ʜʦʢʫ-

ʤʝʥʪʦʚ. 

ɼʣʷ ʦʩʦʟʥʘʥʠʷ ʨʝʛʣʘʤʝʥʪʘ ʜʣʷ ʧʨʦʚʝʨʢʠ ʢʦʥʪʨʘʛʝʥʪʘ ʩʠʩʪʝʤʦʡ, 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʢ ʨʘʟʨʘʙʦʪʢʝ, ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʪʯʝʪʳ ʧʦ ʦʜʥʦʡ 

ʢʦʤʧʘʥʠʠ ʠʟ ʩʠʩʪʝʤ ʉʇɸʈʂ ʠ ʂʦʥʪʫʨ-ʌʦʢʫʩ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʦʙʱʠʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʠ ʫʥʠʢʘʣʴʥʳʭ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʩʠʩʪʝʤ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʦʪʯʝʪ ʠʟ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʀɸʉ) ʉʇɸʈʂ ʠ ʂʦʥʪʫʨ-ʌʦʢʫʩ, 

ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʱʠʝ ʠ ʫʥʠʢʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʪʨʘʞʝʥʥʳʝ 

ʚ ʪʘʙʣʠʮʝ 1. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʨʢʠ ʢʦʥʪʨʘʛʝʥʪʦʚ ʥʘ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʴ ʜʣʷ ʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʙʫʜʝʪ ʩʢʣʘʜʳʚʘʪʴʩʷ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʠʚʝʜʝʥ-

ʥʳʭ ʚ ʪʘʙʣʠʮʝ 2, ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʪʨ-

ʘʛʝʥʪʘ: ʢʦʥʪʨʘʛʝʥʪ ʙʣʘʛʦʥʘʜʝʞʝʥ; ʢʦʥʪʨʘʛʝʥʪ ʙʣʘʛʦʥʘʜʝʞʝʥ ʜʣʷ ʨʘʟʦʚʦʡ 

ʩʜʝʣʢʠ ʩ ʫʩʣʦʚʠʷʤʠ ʦʧʣʘʪʳ ʧʦ ʬʘʢʪʫ ʠʩʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʘ; ʢʦʥʪʨʘʛʝʥʪ 

ʥʝʙʣʘʛʦʥʘʜʝʞʝʥ.  

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʨʢʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʚʝʨʢʫ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ, ʦʧʠ-

ʩʘʥʥʳʤ ʚʳʰʝ, ʛʜʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʢʣʶʯʝʥʠʷ çʢʦʥʪʨʘʛʝʥʪ ʙʣʘʛʦʥʘʜʝʞʝʥè 

ʢʦʥʪʨʘʛʝʥʪ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʇʨʠ ʥʝʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʢʦʥʪʨʘʛʝʥʪ ʧʨʦʚʝʨʷʝʪʩʷ ʜʦ ʩʦʩʪʦʷʥʠʷ 

çʢʦʥʪʨʘʛʝʥʪ ʙʣʘʛʦʥʘʜʝʞʝʥ ʜʣʷ ʨʘʟʦʚʦʡ ʩʜʝʣʢʠ ʩ ʫʩʣʦʚʠʷʤʠ ʦʧʣʘʪʳ ʧʦ 

ʬʘʢʪʫ ʠʩʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʘè. ʂʦʥʪʨʘʛʝʥʪ ʪʘʢʞʝ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 
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ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʧʨʝʜʲʷʚʣʝʥʥʳʤ ʢ ʜʘʥʥʦʤʫ ʟʘʢʣʶʯʝʥʠʶ. ɼʣʷ ʟʘʢʣʶʯʝ-

ʥʠʷ çʢʦʥʪʨʘʛʝʥʪ ʥʝʙʣʘʛʦʥʘʜʝʞʝʥè ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʤʫ ʠʟ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʘʛʝʥʪ ʧʨʠʟʥʘʝʪʩʷ ʥʝʙʣʘʛʦʥʘʜʝʞʥʳʤ. 

 
ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʀɸʉ ʉʇɸʈʂ ʠ ʂʦʥʪʫʨ-ʌʦʢʫʩ 

 

ʆʙʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʋʥʠʢʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʉʇɸʈʂ ʂʦʥʪʫʨ-ʌʦʢʫʩ 

1.ʀʅʅ/ʆɻʈʅ/ʂʇʇ/ʆʂʇʆ 

2.ʇʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ 

3.ʖʨʠʜʠʯʝʩʢʠʡ ʘʜʨʝʩ 

4.ʆʩʥʦʚʥʦʡ ʚʠʜ  

ʜʝʷʪʝʣʴʥʦʩʪʠ (ʦʪʨʘʩʣʴ) 

5.ʈʫʢʦʚʦʜʠʪʝʣʴ (ʌʀʆ) 

6.ɼʘʪʘ ʨʝʛʠʩʪʨʘʮʠʠ 

7.ʉʪʘʪʫʩ ʧʦ ʜʘʥʥʳʤ 

ɽɻʈʖʃ ʠ ɽɻʈʀʇ 

8.ʈʘʟʤʝʨ ʫʩʪʘʚʥʦʛʦ ʢʘʧʠʪʘ-

ʣʘ 

9.ʉʨʝʜʥʝʩʧʠʩʦʯʥʘʷ ʯʠʩʣʝʥ-

ʥʦʩʪʴ; 

10.ʋʯʘʩʪʠʝ ʚ ʛʦʩ. ʟʘʢʫʧʢʘʤ; 

11.ʅʘʣʠʯʠʝ ʣʠʮʝʥʟʠʡ; 

12.ʅʘʣʠʯʠʝ ʟʘʣʦʛʦʚ ʠ ʣʠ-

ʟʠʥʛʦʚ; 

13.ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʚʝʨʢʘʭ 

ʛʦʩ. ʦʨʛʘʥʦʚ; 

14.ʆʪʯʝʪʥʦʩʪʴ ʌʅʉ 

15.ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʧʦʤʠ-

ʥʘʥʠʷʭ ʚ ʦʩʦʙʳʭ ʨʝʝʩʪʨʘʭ 

16.ʀʥʬʦʨʤʘʮʠʷ ʦ ʙʘʥʢʨʦʪ-

ʩʪʚʝ 

17.ʀʥʬʦʨʤʘʮʠʷ ʦ ʥʘʣʠʯʠʠ 

ʘʨʙʠʪʨʘʞʥʳʭ ʟʘ 12 ʤʝʩʷʮʝʚ 

18.ʀʥʬʦʨʤʘʮʠʷ ʦ ʥʘʣʠʯʠʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚ 

1.ʌʦʨʤʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

2.ʀʥʜʝʢʩʳ ʩʦʙʩʪʚʝʥʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ 

3.ʉʚʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ 

ʨʠʩʢʘ 

4.ʀʥʜʝʢʩ ʜʦʣʞʥʦʡ ʦʩ-

ʤʦʪʨʠʪʝʣʴʥʦʩʪʠ (ʀɼʆ) 

5.ʀʥʜʝʢʩ ʬʠʥʘʥʩʦʚʦʛʦ 

ʨʠʩʢʘ (ʀʌʈ) 

6.ʀʥʜʝʢʩ ʧʣʘʪʝʞʥʦʡ 

ʜʠʩʮʠʧʣʠʥʳ (ʀʇɼ) 

7.ʂʨʝʜʠʪʥʳʡ ʣʠʤʠʪ 

1.ʇʨʦʚʝʨʢʘ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʧʦ 

ʢʨʠʪʝʨʠʷʤ 

ʬʠʨʤ-

ʦʜʥʦʜʥʝʚʦʢ 

2.ʇʨʦʚʝʨʢʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ 

ʥʦʤʠʥʘʣʴʥʦʩʪʴ 
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ʊʘʙʣʠʮʘ 2. ʉʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  

ʜʣʷ ʧʨʦʚʝʨʢʠ ʢʦʥʪʨʘʛʝʥʪʦʚ ʥʘ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʴ 

 

ʇʦʢʘʟʘʪʝʣʠ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʀʅʅ/ʂʇʇ ʠ ʧʦʣ-

ʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ 

ʉʦʦʪʚʝʪʩʪʚʠʝ 

ʚʚʦʜʠʤʳʭ ʜʘʥ-

ʥʳʭ ʩ ʜʘʥʥʳʤʠ 

ʀɸʉ 

ʉʦʦʪʚʝʪʩʪʚʠʝ 

ʚʚʦʜʠʤʳʭ ʜʘʥ-

ʥʳʭ ʩ ʜʘʥʥʳʤʠ 

ʀɸʉ 

ʉʦʦʪʚʝʪʩʪʚʠʝ 

ʚʚʦʜʠʤʳʭ ʜʘʥ-

ʥʳʭ ʩ ʜʘʥʥʳʤʠ 

ʀɸʉ 

ʉʪʘʪʫʩ ʧʦ ʜʘʥʥʳʤ 

ɽɻʈʖʃ ʠ ɽɻʈʀʇ 

ɼʝʡʩʪʚʫʶʱʝʝ ɼʝʡʩʪʚʫʶʱʝʝ ʃʠʢʚʠʜʠʨʫʝʪ-

ʩʷ/ʈʝʦʨʛʘʥʠʟʫʝʪ

ʩ ̫

ʀʥʬʦʨʤʘʮʠʷ ʦ 

ʙʘʥʢʨʦʪʩʪʚʝ 

ʆʪʩʫʪʩʪʚʫʝʪ ʆʪʩʫʪʩʪʚʫʝʪ ʅʘʣʠʯʠʝ ʩʦʦʙ-

ʱʝʥʠʷ ʦ ʙʘʥ-

ʢʨʦʪʩʪʚʝ 

ʉʚʦʜʥʳʡ ʠʥʜʠʢʘ-

ʪʦʨ ʨʠʩʢʘ 

ʅʠʟʢʠʡ ʉʨʝʜʥʠʡ ɺʳʩʦʢʠʡ 

ʀʥʜʝʢʩ ʜʦʣʞʥʦʡ 

ʦʩʤʦʪʨʠʪʝʣʴʥʦʩʪʠ 

0-40 41-70 71-99 

ʀʥʜʝʢʩ ʬʠʥʘʥʩʦ-

ʚʦʛʦ ʨʠʩʢʘ 

0-14 15-85 86-99 

ʀʥʜʝʢʩ ʧʣʘʪʝʞ-

ʥʦʡ ʜʠʩʮʠʧʣʠʥʳ 

100-80 79-49 48-0 

ʇʨʦʚʝʨʢʘ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʥʘ ʥʦʤʠ-

ʥʘʣʴʥʦʩʪʴ 

ʆʪʩʫʪʩʪʚʠʝ 

ʧʨʠʟʥʘʢʦʚ ʥʦ-

ʤʠʥʘʣʴʥʦʩʪʠ 

ʧʦ ʜʘʥʥʳʤ 

ʀɸʉ çʂʦʥʪʫʨ-

ʌʦʢʫʩè 

ʆʪʩʫʪʩʪʚʠʝ 

ʧʨʠʟʥʘʢʦʚ ʥʦ-

ʤʠʥʘʣʴʥʦʩʪʠ 

ʧʦ ʜʘʥʥʳʤ 

ʀɸʉ çʂʦʥʪʫʨ-

ʌʦʢʫʩè 

ʅʘʣʠʯʠʝ ʧʨʠ-

ʟʥʘʢʦʚ ʥʦʤʠ-

ʥʘʣʴʥʦʩʪʠ ʧʦ 

ʜʘʥʥʳʤ ʀɸʉ 

çʂʦʥʪʫʨ-

ʌʦʢʫʩè 

ʉʫʤʤʘ ʘʨʙʠʪʨʘʞ-

ʥʳʭ ʜʝʣ ʚ ʢʘʯʝʩʪ-

ʚʝ ʦʪʚʝʪʯʠʢʘ ʟʘ 12 

ʤʝʩʷʮʝʚ 

ʆʪʩʫʪʩʪʚʠʝ 

ʣʠʙʦ ʩʫʤʤʘ 

ʤʝʥʝʝ 1% ʦʪ 

ʚʳʨʫʯʢʠ 

ʉʫʤʤʘ ʙʦʣʝʝ 

1% ʦʪ ʚʳʨʫʯʢʠ 

ʉʫʤʤʘ ʨʘʚʥʘ 

ʣʠʙʦ ʧʨʝʚʳʰʘʝʪ 

ʚʳʨʫʯʢʫ 

 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ, ʨʘʩʩʯʠʪʘʥʥʳʭ 

ʀɸʉ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʥʳʤ. ʀʩʭʦʜʷ ʠʟ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʚʠʜʥʦ, ʯʪʦ ʩʫʜʳ 

ʧʨʠʟʥʘʶʪ ʣʝʛʠʪʠʤʥʳʤʠ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠ, ʚʟʷʪʦʡ ʠʟ 

ʀɸʉ. 

ɼʣʷ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʨʢʠ ʙʫʜʫ ʚʳʜʝʣʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ (ʂʊ): 

1) ʂʊ 1 ï ʧʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʚʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʀʅʅ/ʂʇʇ ʠ 

ʧʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ), ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʩʣʝ ʚʚʝʜʝʥʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʚ ʧʨʦʛʨʘʤʤʝ ʫʚʠʜʠʪ ʧʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩ 

ʀʅʅ/ʂʇʇ ʠ ʜʦʣʞʝʥ ʧʦʜʪʚʝʨʜʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ-
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ʙʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʵʪʦʛʦ ʢʦʥʪʨʘʛʝʥʪʘ ʦʥ ʭʦʯʝʪ ʧʨʦʚʝʨʠʪʴ, 

ʧʨʠ ʥʝʧʦʜʪʚʝʨʞʜʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʘʥʥʳʤ ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʨʢʠ ʟʘʧʫʱʝʥ 

ʥʝ ʙʫʜʝʪ. 

2) ʂʊ 2 ï ʧʦʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʯʪʦ ʠʤʝʥʥʦ ʵʪʦʛʦ ʢʦʥʪʨ-

ʘʛʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ, ʧʨʦʚʝʨʷʝʪʩʷ ʩʪʘʪʫʩ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ 

ɽɻʈʖʃ ʠ ɽɻʈʀʇ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʷ ʦ ʙʘʥʢʨʦʪʩʪʚʝ; ʧʨʦʚʝʨʢʘ ʧʨʦʜʦʣ-

ʞʘʝʪʩʷ ʧʨʠ ʩʪʘʪʫʩʝ çɼʝʡʩʪʚʫʶʱʝʝè ʠ ʦʪʩʫʪʩʪʚʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʘʥʢʨʦʪ-

ʩʪʚʝ, ʚ ʣʶʙʳʭ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʧʨʦʚʝʨʢʘ ʟʘʚʝʨʰʘʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝʤ 

çʢʦʥʪʨʘʛʝʥʪ ʥʝʙʣʘʛʦʥʘʜʝʞʝʥè. 

ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʂʊ 2 ʧʨʦʚʝʨʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʠʪʦʛʦʚʦʛʦ ʟʘ-

ʢʣʶʯʝʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ, ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʫʩʧʝʰʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʢʦʤʧʘʥʠʠ ʠʣʠ ʛʦʩʫ-

ʜʘʨʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʷʚʣʷʝʪʩʷ ʪʝʤʧ ʝʛʦ ʨʘʟʚʠʪʠʷ. ʈʘʟʚʠʪʠʝ ʥʝʚʦʟ-

ʤʦʞʥʦ ʙʝʟ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ. ɺ 

ʚʝʢ ʛʣʦʙʘʣʠʟʘʮʠʠ ʚʩʝ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʨʝʩʫʨʩʦʤ ʩʪʘʥʦʚʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʯʪʦ ʧʨʦʚʦʮʠʨʫʝʪ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʦʷʚʠ-

ʣʠʩʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʝʚʦʟʤʦʞʥʳ 50 ʣʝʪ ʥʘʟʘʜ. ɹʠʟʥʝʩ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ: ʚʥʝʜʨʝʥʠʝ CRM-

ʪʝʭʥʦʣʦʛʠʡ, ʣʠʯʥʳʭ ʢʘʙʠʥʝʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʨʝʢ-

ʣʘʤʳ. ɺʩʝ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʙʫʶʪ ʦʙʨʘʙʦʪʢʠ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʦʝ ʥʝ ʨʝʘʣʠʟʦʚʘʪʴ ʥʘ ʢʥʠʛʘʭ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʧʦ-
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ʵʪʦʤʫ, ʯʪʦʙʳ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʥʘ ʨʳʥʢʝ, ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʠʜʪʠ ʚ 

ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ ʠ ʚʥʝʜʨʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʥʠʭ ʥʝʠʟ-

ʙʝʞʥʦ. 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʦ-

ʚʳʝ ʩʪʘʥʜʘʨʪʳ, ʥʦʚʳʝ ʠʥʪʝʨʬʝʡʩʳ - ʚʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʨʠʚʦʜʷʪ ʢ ʧʦʩʪʦ-

ʷʥʥʦʤʫ ʦʙʥʦʚʣʝʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʘʥʠʷʤʠ-

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. ʊʘʢ ʢʘʢ ʫ ʢʘʞʜʦʡ ʢʦʤʧʘʥʠʠ ʝʩʪʴ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ ʠ ʨʝʰʝʥʠʝ "ʠʟ ʢʦʨʦʙʢʠ" ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʜʦʨʘʙʘʪʳ-

ʚʘʪʴ ʢʦʤʧʘʥʠʝʡ ʧʦʜʨʷʜʯʠʢʦʤ ʠʣʠ ʰʪʘʪʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʪʦ ʤʠʛʨʘʮʠʷ 

ʥʘ ʥʦʚʫʶ ʚʝʨʩʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʤʝʥʝʝ ʪʨʫ-

ʜʦʟʘʪʨʘʪʥʳʤ, ʘ ʟʥʘʯʠʪ, ʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʤ ʚʳʙʦʨʦʤ ʚ ʚʦʧʨʦʩʝ ʦʙʥʦʚʣʝ-

ʥʠʷ ʇʆ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʦʧʠʩʘʥʳ ʤʝʪʦʜʳ ʤʠʛʨʘʮʠʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʥʦʚʫʶ ʚʝʨʩʠʶ. ʂʘʞʜʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦ-

ʜʫʢʪ ʫʥʠʢʘʣʝʥ, ʥʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʠʛʨʘʮʠʶ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʜʚʫʤʷ 

ʤʝʪʦʜʘʤʠ: ʝʜʠʥʦʚʨʝʤʝʥʥʘʷ ʠ ʦʥʣʘʡʥ-ʤʠʛʨʘʮʠʷ. ʕʢʩʧʝʨʪʳ ʢʦʤʧʘʥʠʠ Ora-

cle ʥʘʟʳʚʘʶʪ ʠʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʨʘʪʝʛʠʝʡ çʙʦʣʴʰʦʛʦ ʚʟʨʳʚʘè (bigbang) 

ʠ ʩʪʨʘʪʝʛʠʝʡ ʧʣʘʚʥʦʡ ʤʠʛʨʘʮʠʠ (tricklemigration). 

ʇʝʨʚʳʡ ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʦʚʨʝʤʝʥʥʫʶ ʤʠʛʨʘʮʠʶ ʩ 

ʦʩʪʘʥʦʚʢʦʡ ʨʘʙʦʪʳ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠ ʥʦʚʦʡ ʩʠʩʪʝʤʳ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʢʘ-

ʞʝʪʩʷ ʦʯʝʥʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ ʟʘʪʨʘʯʠʚʘʝ-

ʤʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʮʝʩʩʘ ʤʠʛʨʘʮʠʠ, ʥʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ "ʧʝ-

ʨʝʝʟʜʘ" ʧʦ ʜʘʥʥʦʤʫ ʤʝʪʦʜʫ ʦʯʝʥʴ ʯʘʩʪʦ ʨʠʩʢʦʚʘʥʥʦʝ ʨʝʰʝʥʠʝ. ɺʦ-

ʧʝʨʚʳʭ, ʧʦʣʥʘʷ ʦʩʪʘʥʦʚʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝʩʝʪ ʟʘ ʩʦʙʦʡ 

ʪʨʫʜʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʫʙʳʪʢʠ, ʧʦʵʪʦʤʫ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʙʠʟʥʝʩ-ʟʘʢʘʟʯʠʢʠ ʥʝ ʩʦʛʣʘʩʥʳ ʩ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʝʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʨʠ ʤʠʛʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʭʦʪʷ ʙʳ ʦʜʠʥ ʪʝʩʪʦʚʳʡ ʟʘʧʫʩʢ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʦʚʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʞʜʝ ʯʝʤ ʤʠʛʨʠʨʦʚʘʪʴ 

ʨʝʘʣʴʥʳʝ ʜʘʥʥʳʝ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʤʠʛʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ, ʧʦʤʠ-

ʤʦ ʚʨʝʤʝʥʠ ʥʘ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʫʯʝʩʪʴ ʚʨʝʤʷ ʥʘ ʧʦʚʪʦʨʥʫʶ ʤʠʛʨʘʮʠʶ ʚ 

ʩʣʫʯʘʝ ʥʝʫʜʘʯʠ ʧʨʠ ʧʝʨʚʦʡ ʧʦʧʳʪʢʝ. ʉʧʣʘʥʠʨʦʚʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʪʘʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʙʠʟʥʝʩʘ ʚ ʤʦʤʝʥʪ ʤʠʛʨʘʮʠʠ, ʧʦʵʪʦʤʫ ʢʘʯʝʩʪʚʦ ʤʠʛʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ 

ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʤʦʞʝʪ ʧʦʩʪʨʘʜʘʪʴ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʠ ʥʝʭʚʘʪʢʠ ʚʨʝʤʝʥʠ ʜʣʷ ʚʘʣʠʜʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʠʛʨʘʮʠʠ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʦʥʣʘʡʥ ʤʠʛʨʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʘʷ ʠ ʥʦ-

ʚʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʥʝ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠ ʨʘʙʦʪʘʶʪ ʧʘʨʘʣ-

ʣʝʣʴʥʦ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʠʚʝʪʩʪʚʫʝʪʩʷ ʙʠʟʥʝʩ-ʟʘʢʘʟʯʠʢʘʤʠ, ʪʘʢ ʢʘʢ ʥʝ 

ʟʘʪʨʫʜʥʷʝʪʩʷ ʨʘʙʦʪʘ ʢʦʤʧʘʥʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʦʥʣʘʡʥ ʤʠʛʨʘʮʠʠ 

ʦʙʳʯʥʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʣʦʞʥʝʥʠʶ ʧʨʦʮʝʩʩʘ ʤʠʛʨʘʮʠʠ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʪʩʣʝʞʠʚʘʪʴ ʤʠʛʨʠʨʦʚʘʥʥʳʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝ-

ʥʠ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʜʘʥʥʳʭ, ʩʜʝʣʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝ-



180 

 

ʣʷʤʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ. ʇʨʠ ʦʥʣʘʡʥ ʤʠʛʨʘʮʠʠ ʧʨʦʮʝʩʩ ʧʝʨʝʥʦʩʘ 

ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥ ʩ ʧʨʦʮʝʩʩʦʤ ʧʝʨʝʢʣʶʯʝʥʠʷ ʛʨʫʧʧ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʨʘʙʦʪʫ ʩ ʮʝʣʝʚʦʡ ʩʠʩʪʝʤʦʡ. ʇʨʠ ʧʦʩʪʝʧʝʥʥʦʤ ʧʝʨʝʢʣʶ-

ʯʝʥʠʠ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʨʘʙʦʪʫ ʩ ʥʦʚʦʡ ʩʠʩʪʝʤʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʘ-

ʨʘʣʣʝʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʦʙʝʠʭ ʩʠʩʪʝʤ, ʯʪʦ ʤʦʞʝʪ ʩʢʘʟʘʪʴʩʷ ʥʘ ʩʦʭʨʘʥʥʦ-

ʩʪʠ ʤʠʛʨʠʨʫʝʤʳʭ ʜʘʥʥʳʭ. ɺ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ ʟʘ 

ʚʨʝʤʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʳ ʜʚʫʭ ʩʠʩʪʝʤ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʪʦʨʥʦʡ ʤʠ-

ʛʨʘʮʠʠ ʵʪʠʭ ʜʘʥʥʳʭ. 

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦʝʢʪʘ ʤʠʛʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʨʠʩʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʙʣʝʤʘʤ ʚ ʧʨʦʮʝʩʩʝ 

ʤʠʛʨʘʮʠʠ ʠ ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ. ʉʦʛʣʘʩʥʦ ʵʢʩ-

ʧʝʨʪʘʤ ʢʦʤʧʘʥʠʠ Oracle, ʪʠʧʠʯʥʳʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʬʦʨʤʫ-

ʣʠʨʦʚʘʥʠʠ ʩʪʨʘʪʝʛʠʠ ʤʠʛʨʘʮʠʠ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʛʨʫʧʧ: 

ʈʠʩʢʠ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʤʠʛʨʘʮʠʠ 

ɺ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʤʠʛʨʘʮʠʠ ʜʘʥʥʳʭ ʚʭʦʜʠʪ ʦʧʠʩʘʥʠʝ ʥʘʙʦʨʦʚ, 

ʪʠʧʦʚ ʠ ʬʦʨʤʘʪʦʚ ʜʘʥʥʳʭ, ʦʧʠʩʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʩʪʨʦʝʢ ʮʝʣʝʚʦʡ ʩʠʩ-

ʪʝʤʳ, ʘ ʪʘʢʞʝ ʘʣʛʦʨʠʪʤʳ ʤʠʛʨʘʮʠʠ.  

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʦʝʢʪʘ ʤʠʛʨʘʮʠʠ 

ʤʘʣʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩ-

ʪʝʤʳ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʘ ʥʝʦʙʲʝʢʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʩʪʘʨʦʡ ʩʠʩʪʝʤʳ, ʠʟ-ʟʘ ʯʝʛʦ ʤʦʛʫʪ 

ʙʳʪʴ ʫʧʫʱʝʥʳ ʥʝʢʦʪʦʨʳʝ ʜʝʪʘʣʠ. ɽʩʣʠ ʬʦʢʫʩ ʙʫʜʝʪ ʩʤʝʱʝʥ ʥʘ ʪʝʭʥʠʯʝ-

ʩʢʠʡ ʘʩʧʝʢʪ ʤʠʛʨʘʮʠʠ, ʘ ʥʝ ʥʘ ʙʠʟʥʝʩ- ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʦʚʦʡ ʩʠʩʪʝʤʝ, ʪʦ ʵʪʦ 

ʧʨʠʚʝʜʝʪ ʢ ʥʝʢʦʨʨʝʢʪʥʦʤʫ ʤʘʧʧʠʥʛʫ ʜʘʥʥʳʭ ʠ ʦʰʠʙʢʘʤ ʧʨʠ ʤʠʛʨʘʮʠʠ 

ʩʠʩʪʝʤʳ. 

ʇʨʦʮʝʩʩ ʤʠʛʨʘʮʠʠ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʙʦʣʴʰʠʭ 

ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ, ʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʦʚʦʜʷʪʩʷ ʶʥʠʪ-ʪʝʩʪʳ, ʨʝ-

ʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʢʪʠʚʥʳʤʠ. ʏʘʱʝ ʚʩʝʛʦ ʨʠʩʢʠ ʪʝʩʪʠ-

ʨʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʚʨʝʤʝʥʠ, ʠ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ, ʚ ʙʦʣʴʰʠʥʩʪ-

ʚʝ ʩʣʫʯʘʝʚ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʜʘʥʥʦʛʦ ʵʪʘʧʘ, ʥʦ ʠ ʜʣʷ ʚʩʝʛʦ ʧʨʦ-

ʮʝʩʩʘ ʤʠʛʨʘʮʠʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʤʠʛʨʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʫʧʫʱʝʥ ʵʪʘʧ ʚʘʣʠʜʘʮʠʠ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʩʪʘʨʦʡ ʩʠʩʪʝʤʳ. ɼʘʥʥʘʷ ʧʦʪʝʨʷ ʤʦʞʝʪ ʧʨʠ-

ʚʝʩʪʠ ʢ ʥʝʠʟʚʝʩʪʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʧʨʠ ʟʘʛʨʫʟʢʝ ʜʘʥʥʳʭ ʚ ʥʦʚʫʶ ʩʠʩʪʝ-

ʤʫ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʚʦʟʥʠʢʘʝʪ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʩʪʘʨʦʡ ʩʠʩʪʝʤʝ ʩʫʱʝʩʪʚʦ-

ʚʘʣʠ ʦʰʠʙʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʪʘʜʘʥʥʳʭ, ʘ ʧʨʦʝʢʪ ʤʠʛʨʘʮʠʠ ʙʳʣ ʩʦʩʪʘʚʣʝʥ 

ʠʩʭʦʜʷ ʠʟ ʢʦʥʪʝʥʪʘ. 

ɿʘʛʨʫʟʢʘ ʜʘʥʥʳʭ, ʚʳʧʦʣʥʝʥʥʘʷ ʥʝʧʨʘʚʠʣʴʥʦ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦ-

ʩʣʝʜʩʪʚʠʷʤ, ʥʘʧʨʠʤʝʨ, ʢ ʥʝʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʝ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʠʟ-ʟʘ ʦʰʠ-

ʙʦʢ ʠ ʢʦʥʬʣʠʢʪʦʚ ʤʝʞʜʫ ʜʘʥʥʳʤʠ. ɼʣʷ ʠʟʙʝʞʘʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʥʝ-
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ʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʦʙʭʦʜʥʳʝ ʧʫʪʠ, ʜʦʨʘʙʦʪʘʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʥʦ-

ʚʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʟʘʛʨʫʞʝʥʥʳʝ ʜʘʥʥʳʝ, 

ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʤʠʛʨʘʮʠʠ. ɽʩʣʠ 

ʦʙʭʦʜʥʳʝ ʧʫʪʠ ʥʝ ʙʫʜʫʪ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ, ʵʪʦ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʥʠʞʝ-

ʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ 

ʫʙʳʪʢʠ ʢʦʤʧʘʥʠʠ. 

ʇʨʦʮʝʩʩ ʤʠʛʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʪʘʢʞʝ, ʢʘʢ ʠ ʧʨʦʮʝʩʩ 

ʚʥʝʜʨʝʥʠʷ ʪʨʝʙʫʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʠ ʧʨʦʝʢʪʥʦʡ 

ʢʦʤʘʥʜʳ, ʚ ʢʦʪʦʨʦʡ ʯʝʪʢʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚʩʝ ʨʦʣʠ. ʊʘʢʞʝ ʧʨʠ ʥʝʚʦʚʣʝ-

ʯʝʥʥʦʩʪʠ ʙʠʟʥʝʩʘ ʚ ʧʨʦʮʝʩʩ ʤʠʛʨʘʮʠʠ ʥʘ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʫʧʫʱʝʥʠʶ ʥʘ ʵʪʘʧʝ ʩʙʦʨʘ ʪʨʝʙʦʚʘʥʠʡ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʷ ʦʰʠʙʦʢ.  

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʤʠʛʨʘʮʠʠ ʞʝʣʘʪʝʣʴʥʦ ʧʨʠʚʣʝʯʝʥʠʝ ʵʢʩ-

ʧʝʨʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʟʥʘʥʠʷʤʠ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʥʘʟʥʘʯʝʥʠʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʉʤʝʱʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʩʪʦʨʦʥʫ ʧʨʦʝʢʪʥʦʡ ʢʦ-

ʤʘʥʜʳ, ʨʘʙʦʪʘʶʱʝʡ ʥʘʜ ʧʨʦʝʢʪʦʤ ʤʠʛʨʘʮʠʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ, ʥʦ ʥʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʰʘʛʦʚ ʚ ʩʦʩʪʘʚʣʝʥʠʠ 

ʧʨʦʝʢʪʘ ʤʠʛʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʠ ʠ ʦʮʝʥʢʘ ʨʠʩʢʦʚ. 

ʕʪʘ ʟʘʜʘʯʘ, ʢʘʢ ʠ ʟʘʜʘʯʘ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʩʧʝʮʠʘʣʠʩʪʘ-

ʤʠ ʧʦ ʤʠʛʨʘʮʠʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʠʥʪʝʨʝʩʳ ʙʠʟʥʝʩʘ, 

ʣʦʞʠʪʩʷ ʥʘ ʧʣʝʯʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ. ʇʨʦʚʝʜʝʥʠʝ ʤʠʛʨʘʮʠʠ ʵʪʦ ʩʪʨʝʩʩ ʜʣʷ 

ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʡ ʙʝʟ ʛʨʘʤʦʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʫʢʦʚʦʜʩʪʚʘ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʢ ʟʘʜʝʨʞʢʘʤ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ ʥʦ ʠ ʢ ʙʦʣʴʰʠʤ 

ʫʙʳʪʢʘʤ. ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʘʞʝ ʥʘʠʤʝʥʝʝ ʪʨʫʜʦʟʘʪʨʘʪ-

ʥʳʡ ʩʧʦʩʦʙ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʪ ʥʝʤʘʣʳʭ ʨʝ-

ʩʫʨʩʦʚ ʠ ʛʨʘʤʦʪʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʦʪ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ. ʇʦʵʪʦʤʫ ʢʦʤʧʘʥʠʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʪʨʦʠʪʴ ʩʚʦʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʥʘ ʧʣʘʪʬʦʨʤʘʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʨʫʧʥʳʭ ʚʝʥʜʦʨʦʚ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʩʚʦʡ ʧʨʦʜʫʢʪ ʠʟ ʛʦʜʘ ʚ ʛʦʜ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʤʠʛʨʘʮʠʠ. 
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ʠʟʜʘʥʠʝ, ʜʦʧʦʣʥʝʥʥʦʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʉʘʡʪ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://b-

ok.org/book/2519150/bae251  

http://refleader.ru/polatyyfspoljge.html
https://habr.com/ru/post/419235/
https://b-ok.org/book/2519150/bae251
https://b-ok.org/book/2519150/bae251
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ʋɼʂ 004 

 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʇʆɼʍʆɼʆɺ ʀʄʇʆʈʊɸ                  

ɼɸʅʅʓʍ ʀɿ ʈɽʐɽʅʀʁ 1ʉ: ʇʈɽɼʇʈʀʗʊʀɽ                                     

ɺ ɸʉ çʉʄɽʊɸè ɼʃʗ ʋʏʈɽɾɼɽʅʀʁ                                                   

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʉɽʂʊʆʈɸ 

 

ɸ.ʉ. ʉʤʝʢʘʣʦʚ, ʊ.ɺ. ʉʤʠʨʥʦʚʘ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʊ.ɺ. ʉʤʠʨʥʦʚʘ, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ʈʳʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ           

ʠʤ. ʇ.ɸ. ʉʦʣʦʚʴʸʚʘ 

 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ 

ʧʨʠ ʠʤʧʦʨʪʝ ʜʘʥʥʳʭ ʠʟ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʚ ʜʨʫʛʫʶ. ɸʚʪʦʨʳ 

ʚʳʜʝʣʠʣʠ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʝʜʩʪʘʚʠʣʠ ʧʨʠʤʝʨʳ ʦʰʠʙʦʢ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʠʤʧʦʨʪʝ ʜʘʥʥʳʭ, ʠ ʦʙʦʟʥʘʯʠʣʠ ʩʧʦʩʦʙʳ ʠʭ ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʦʙʦʩʥʦʚʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʟʘʷʚʠʚ ʚʦʟʤʦʞ-

ʥʳʝ ʢ ʧʦʣʫʯʝʥʠʶ ʵʬʬʝʢʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʤʧʦʨʪ ʜʘʥʥʳʭ, ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʚʝʜʝʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʫʯʝʪʘ, ʦʰʠʙʢʠ ʠ ʩʧʦʩʦʙʳ ʠʭ ʠʩʧʨʘʚʣʝʥʠʷ. 

 

IMPROVEMENT OF THE APPROACHES IMPORTING DATA 

FROM THE SOLUTIONS OF 1C: ENTERPRISE                                

IN AS "ESTIMATES" FOR PUBLIC SECTOR INSTITUTIONS  

 

A.S. Smekalov, T.V. Smirnova 

 

Scientific Supervisor - T.V. Smirnova, Candidate of Economic Scienc-

es, Associate Professor 
 

P.A. Solovyov Rybinsk State Aviation Technical University 

 
This article discusses the main problems that arise when importing data from 

one accounting system to another. The authors identified the main stages of the pro-

cess, presented examples of errors that occur when importing data, and identified ways 

to solve them, and justified the need to improve this process, stating the possible effects. 

Keywords: import of data, accounting software, errors and methods of their 

correction. 
ʇʨʠ ʧʨʦʮʝʜʫʨʝ ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ ʠʟ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ʜʨʫʛʫʶ ʤʦʛʫʪ 

ʚʦʟʥʠʢʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʰʠʙʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʪʝʨʝʡ ʜʘʥʥʳʭ. ɺ ʩʘʤʦʤ 
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ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʜ ʦʰʠʙʢʦʡ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢʦʡ-ʪʦ ʩʙʦʡ ʚ ʧʨʦʛʨʘʤʤʝ ʥʘ 

ʵʪʘʧʝ ʝʝ ʚʳʧʦʣʥʝʥʠʷ.  

ʉʪʘʪʴʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʷʜ ʪʝʨʤʠʥʦʚ. ʆʰʠʙʢʘ ï ʵʪʦ ʥʝʞʝʣʘ-

ʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʩʠʩʪʝʤʳ ʥʘ ʪʝ, ʠʣʠ ʠʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ; ʧʨʦʷʚ-

ʣʷʝʪʩʷ ʚ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʫʯʝʥ-

ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʊʘʢ ʞʝ ʚ ʩʪʘʪʴʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝʨʤʠʥ ʠʤʧʦʨʪ 

ʜʘʥʥʳʭ ï ʵʪʦ ʜʦʙʘʚʣʝʥʠʝ ʜʘʥʥʳʭ, ʚʩʪʘʚʢʘ ʜʘʥʥʳʭ ʠʟ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʚ ʪʝʢʫʱʠʡ ʬʘʡʣ/ʜʦʢʫʤʝʥʪ/ʙʘʟʫ ʜʘʥʥʳʭ [1]. ɺ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʠʤʧʦʨʪ 

ʜʘʥʥʳʭ ʧʨʦʪʝʢʘʝʪ ʧʦ ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʘʤ:  

1. ʇʝʨʚʠʯʥʳʡ ʦʩʤʦʪʨ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʆʥ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʨʦʚʝʨʢʫ ʩʦʚʤʝʩʪʠʤʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʘʙʣʠʮ ʠ ʜʘʥʥʳʭ ʚ ʥʠʭ. 

2. ʊʝʭʥʠʯʝʩʢʠʡ ï ʧʝʨʝʥʦʩ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʜʨʫʛʫʶ ʙʫʭʛʘʣʪʝʨʩʢʫʶ 

ʧʨʦʛʨʘʤʤʫ ʠʩʭʦʜʳ ʠʟ ʧʝʨʚʠʯʥʦʛʦ ʦʩʤʦʪʨʘ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ. ʆʥ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʚʳʙʦʨ ʠʣʠ ʩʦʟʜʘʥʠʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʣʷ 

ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ. ʂʦʥʬʠʛʫʨʘʮʠʷ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘʩʪʨʦʝʢ ʧʨʦʛʨʘʤʤʳ, 

ʟʘʜʘʚʘʝʤʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʥʘʩʪʨʦʝʢ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

3. ʇʨʦʚʝʨʢʘ, ʧʦʠʩʢ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ, ʚʦʟ-

ʥʠʢʰʠʭ ʧʦʩʣʝ ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ; ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʨʝʢʦʤʝʥ-

ʜʘʮʠʷʤ, ʧʨʠʤʝʨ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 1. ʇʨʠʤʝʨ ʧʨʦʚʝʨʢʠ ʧʦʩʣʝ ʠʤʧʦʨʪʘ ʠʟ ʩʪʦʨʦʥʥʝʛʦ ʇʆ ʚ ɸʉ çʉʤʝʪʘè 

 
ɺʠʜ ʧʨʦʚʝʨʢʠ ɻʨʫʧʧʠʨʦʚʢʘ ɸʉ çʉʤʝʪʘè ʂʦʤʤʝʥʪʘʨʠʡ (ʟʘʧʦʣʥʷʝʪʩʷ ʧʨʠ 

ʚʳʷʚʣʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʷʭ) 

ɸʥʘʣʠʟ ʥʘʯʠʩ-

ʣʝʥʥʳʭ ʥʘʣʦʛʦʚ 

ʠ ʚʟʥʦʩʦʚ (ʟʘ 

ʪʝʢʫʱʠʡ ʛʦʜ) 

ʆʪʯʝʪʳ: 

- ʉʚʦʜ ʢ ɾ/ʆ ˉ6 

- ʈʝʝʩʪʨ ʨʘʩʯʝʪʘ ʉɺ 

- ʈʝʝʩʪʨ ʅɼʌʃ 

- ʅʘʯʠʩʣʝʥʠʷ ʧʦ ʚʠʜʫ ʦʧʣʘʪʳ 

ʅɼʌʃ ʚ ʷʥʚʘʨʝ (ʚ 1ʉ) ʥʘʯʠʩ-

ʣʝʥ ʥʝ ʥʘ ʚʩʝ ʚʳʧʣʘʪʳ. 

ʇʨʦʚʝʨʢʘ ʩʧʠ-

ʩʢʘ ʩʦʪʨʫʜʥʠʢʦʚ 

ʇʦʩʪʦʷʥʥʳʝ ʥʘʯʠʩʣʝʥʠʷ ʧʦ ʩʦ-

ʪʨʫʜʥʠʢʘʤ ʥʘ ʩʝʢʮʠʠ "ʈʘʩʯʝʪ ʟʘʨ-

ʧʣʘʪʳ" 

ʇʦʩʪʦʷʥʥʳʝ ʥʘʯʠʩʣʝʥʠʷ ʧʨʠ-

ʩʫʪʩʪʚʫʶʪ ʥʝ ʧʦ ʚʩʝʤ ʩʦʪʨʫʜ-

ʥʠʢʘʤ 

 

4. ʇʝʨʝʜʘʯʘ ʙʘʟʳ ʜʘʥʥʳʭ ʢʣʠʝʥʪʫ ʜʣʷ ʧʦʣʴʟʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʪʨʝʙʦʚʘʥʠʡ ʢʣʠʝʥʪʘ ʠʩʧʨʘʚʣʝʥʠʝ ʠ ʥʘʩʪʨʦʡʢʘ. 

ɼʘʥʥʳʝ ʵʪʘʧʳ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʣʶʯʝʥʥʳʤ 

ʢʦʥʪʨʘʢʪʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢʣʠʝʥʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʛʨʘʤ-

ʤʠʩʪʦʚ, ʚʩʝ ʵʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ ʥʘ ʠʤʧʦʨʪ ʜʘʥʥʳʭ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʦʰʠʙʦʢ ʪʨʝʙʫʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʛʦ 

ʧʦʜʭʦʜʘ ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ 

ʧʨʦʜʫʢʪʫ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ ʠʟ 

ʩʠʩʪʝʤ: ʂɸʄʀʅ: ʈʘʩʯʝʪ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʜʣʷ ʙʶʜʞʝʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. 

ɺʝʨʩʠʷ 3.5; 1ʉ-ʂɸʄʀʅ: ɿʘʨʧʣʘʪʘ ʜʣʷ ʙʶʜʞʝʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ɺʝʨʩʠʷ 
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5.5; 1ʉ: ɿʘʨʧʣʘʪʘ ʠ ʢʘʜʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʨʝʜ. 3.0; 

1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8.3 ɹʫʭʛʘʣʪʝʨʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʨʝʜʘʢʮʠʷ 

1.0 ʠ 2.0; 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8.3 ɿʘʨʧʣʘʪʘ ʠ ʢʘʜʨʳ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, 

ʨʝʜʘʢʮʠʷ 1.0 ʠ ʪ.ʜ. ï ʚ ɸʉ çʉʤʝʪʘè. 

ɸʉ çʉʤʝʪʘè ï ʵʪʦ ʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʚʝʜʝʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʚ ʦʨʛʘʥʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʤʝʩʪ-

ʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ; ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ (ʤʫʥʠʮʠʧʘʣʴʥʳʭ) ʫʯʨʝʞʜʝʥʠʷʭ: 

ʢʘʟʝʥʥʳʭ, ʙʶʜʞʝʪʥʳʭ, ʘʚʪʦʥʦʤʥʳʭ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʙʫʭʛʘʣʪʝʨʠʷʭ, 

ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʚʩʝ ʪʠʧʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ (ʤʫʥʠʮʠʧʘʣʴʥʳʭ) ʫʯʨʝʞʜʝ-

ʥʠʡ. 

ɺ ʩʦʩʪʘʚ ɸʉ çʉʤʝʪʘè ʚʢʣʶʯʝʥʳ ʧʦʜʩʠʩʪʝʤʳ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ 

ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʬʫʥʢʮʠʦʥʘʣ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʟʜʝʣʘ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ 

[2]: - ʫʯʝʪ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʦʚ ʙʶʜʞʝʪʘ; 

- ʫʯʝʪ ʥʝʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ; 

- ʫʯʝʪ ʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ; 

- ʫʯʝʪ ʨʘʩʯʝʪʦʚ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʧʦʜʨʷʜʯʠʢʘʤʠ; 

- ʫʯʝʪ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʜʦʭʦʜʦʚ; 

- ʫʯʝʪ ʤʝʞʙʶʜʞʝʪʥʳʭ ʦʪʥʦʰʝʥʠʡ;  

- ʫʯʝʪ ʢʨʝʜʠʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʠ ʚʳʜʘʥʥʳʭ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫ-

ʥʠʮʠʧʘʣʴʥʳʭ ʛʘʨʘʥʪʠʡ, ʜʦʣʛʦʚʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʚ ʮʝʥʥʳʭ ʙʫʤʘʛʘʭ (ʚ ʪ.ʯ. ʚ 

ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ); 

- ʫʯʝʪ ʨʘʩʯʝʪʦʚ ʧʦ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ; 

- ʫʯʝʪ ʧʨʦʯʠʭ ʨʘʩʯʝʪʦʚ; 

- ʦʙʱʘʷ ʙʫʭʛʘʣʪʝʨʠʷ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʩʝʢʪʦʨʘ. ɺ ʪʝʯʝʥʠʝ 2017-2018 ʛʛ. ʦʢʦʣʦ 450 ʫʯʨʝʞʜʝʥʠʡ ʦʩʫʱʝʩʪʚʠʣʦ ʧʝ-

ʨʝʭʦʜ ʥʘ ʨʝʰʝʥʠʝ ɸʉ çʉʤʝʪʘè. ɺ ʪʝʯʝʥʠʝ 2019 ʛʦʜʘ ʦʞʠʜʘʝʪʩʷ ʧʨʠʨʦʩʪ 

ʥʘ 53 %. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʳʡ ʧʨʦʮʝʩʩ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʤʧʦʨʪʘ ʜʘʥ-

ʥʳʭ ʠʟ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʚ ʜʨʫʛʦʡ. ɼʘʥʥʦʝ ʤʝʨʦʧʨʠʷ-

ʪʠʝ ʧʦʟʚʦʣʠʪ: 

1. ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʤʝʶʱʫʶʩʷ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʤʧʦʨʪʝ ʜʘʥ-

ʥʳʭ.  

2. ʋʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʙʘʟ ʜʘʥʥʳʭ. 

3. ʉʦʢʨʘʪʠʪ ʚʨʝʤʷ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠ ʩʘʤ ʧʨʦʮʝʩʩ ʠʤʧʦʨʪʘ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʩʦʢʨʘʪʠʪ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʥʘ ʩʪʘʜʠʠ ʧʨʦʚʝʨʢʠ ʜʘʥʥʳʭ ʧʦʩʣʝ 

ʠʤʧʦʨʪʘ. 

4. ʋʤʝʥʴʰʠʪʴ ʧʨʦʮʝʥʪ ʟʘʷʚʦʢ ʦʪ ʢʣʠʝʥʪʦʚ ʧʦʩʣʝ ʧʝʨʝʜʘʯʠ ʙʘʟʳ 

ʜʘʥʥʳʭ ʢʣʠʝʥʪʫ ʜʣʷ ʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʙʳʩʪʨʳʝ 

ʚʥʝʜʨʝʥʯʝʩʢʠʝ ʠ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ. 
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ʇʨʦʚʝʜʝʥʥʦʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ ʠʟ ʨʝʰʝʥʠʷ 1ʉ ʚ 

ɸʉ çʉʤʝʪʘè ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʦʰʠʙʦʢ ʠ ʧʨʝʜʣʦʞʠʪʴ 

ʜʣʷ ʢʘʞʜʦʛʦ ʩʧʦʩʦʙ ʠʩʧʨʘʚʣʝʥʠʷ. ʇʨʠʤʝʨʳ ʥʝʢʦʪʦʨʳʭ ʦʰʠʙʦʢ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

 
ʊʘʙʣʠʮʘ 2. ʇʨʠʤʝʨ ʦʰʠʙʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʠʤʧʦʨʪʘ 

 
ʆʧʠʩʘʥʠʝ ʦʰʠʙʢʠ ʉʧʦʩʦʙʳ ʫʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ 

ʇʨʦʩʴʙʘ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʥʝʩʝ-

ʥʠʷ ʜʘʥʥʳʭ ʚ ʩʧʨʘʚʦʯʥʠʢʠ ï ʢʣʘʩʩʠʬʠʢʘ-

ʪʦʨʳ - ʧʝʨʩʦʥʘʣ ʠ ʢʘʜʨʳ, ʜʦʣʞʥʦʩʪʠ ʩʦ-
ʪʨʫʜʥʠʢʦʚ ʚ ʛʨʘʬʳ, ʢʦʜ ʢʘʪʝʛʦʨʠʠ ʧʝʨʩʦʥʘ-

ʣʘ ʠ - ʥʦʤʝʥʢʣʘʪʫʨʘ ʜʦʣʞʥʦʩʪʝʡ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʢʨʝʧʣʝʥʥʳʤ ʬʘʡʣʦʤ 

ʟʘʥʦʩʷʪʩʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ ʚ ʩʧʨʘʚʦʯʥʠʢ, 

ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ 

ɿʘʛʨʫʟʢʘ ʙʘʥʢʦʚʩʢʠʭ ʢʘʨʪ, ʥʘ ʦʩʥʦʚʝ ʧʨʝ-
ʜʦʩʪʘʚʣʝʥʥʦʛʦ ʬʘʡʣʘ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʴ-

ʩʷ: ʌʀʆ ʩʦʪʨʫʜʥʠʢʘ ʨʘʩʯʝʪʥʳʡ ʩʯʝʪ ʢʣʠ-

ʝʥʪʘ, ʨʘʩʯʝʪʥʳʡ ʩʯʝʪ ʙʘʥʢʘ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʩʝʨʚʠʩ çʢʦʨʨʝʢʪʠʨʦʚʢʘ ʠ ʚʳ-
ʛʨʫʟʢʘ ʙʘʥʢʦʚʩʢʠʭ ʢʘʨʪè, ʥʘ ʦʩʥʦʚʝ Excel-

ʬʘʡʣʘ, ʧʨʠ ʵʪʦʤ ʧʨʦʩʪʘʚʣʷʶʪʩʷ ʚʠʜ ʦʧʣʘʪʳ 

(ʧʝʨʝʯʠʩʣʝʥʦ ʥʘ ʢʘʨʪʦʯʢʫ) 

ʅʝʚʝʨʥʦ ʧʝʨʝʥʝʩʝʥʳ ʧʘʩʧʦʨʪʥʳʝ ʜʘʥʥʳʝ 

ʩʦʪʨʫʜʥʠʢʦʚ  

ʅʘ ʦʩʥʦʚʝ ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʘʩʧʦʨʪʥʳʭ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 

ʩʝʨʚʠʩʘ  

ʇʨʦʩʴʙʘ ʦʙʲʝʜʠʥʠʪʴ ʨʘʙʦʪʥʠʢʦʚ, ʜʚʘʞʜʳ 

ʦʪʨʘʞʝʥʥʳʭ ʚ ʩʧʨʘʚʦʯʥʠʢʝ, ʩ ʫʯʝʪʦʤ ʧʨʠ-
ʣʘʛʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʣʦʞʝʥʥʦʛʦ ʬʘʡʣʘ, ʧʨʦʠʟ-

ʚʦʜʠʪʴʩʷ ʦʙʲʝʜʠʥʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʩ ʧʦʤʦ-
ʱʴʶ ʛʣʦʙʘʣʴʥʦʡ ʟʘʤʝʥʳ ʢʣʶʯʝʡ ʧʦ ʛʨʫʧʧʝ 

ʩʦʪʨʫʜʥʠʢʠ 

ɺ ʩʧʨʘʚʦʯʥʠʢ ʆʉ ʥʘ ʚʢʣʘʜʢʫ çʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʝè ʥʝ ʧʝʨʝʥʝʩʣʠʩʴ ʨʝʝʩʪʨʦʚʳʝ ʥʦʤʝʨʘ 
ʦʙʲʝʢʪʦʚ 

ʅʘ ʦʩʥʦʚʝ Excel-ʬʘʡʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʨʨʝʢ-

ʪʠʨʦʚʢʘ ʩʝʨʚʠʩʦʤ 

ʅʝ ʧʝʨʝʥʝʩʣʠʩʴ ʛʨʫʧʧʳ ʠʥʚʘʣʠʜʥʦʩʪʠ ʫ 

ʨʘʙʦʪʘʶʱʠʭ ʩʦʪʨʫʜʥʠʢʦʚ 

ɽʩʣʠ ʬʘʡʣ ʧʨʠʢʣʘʜʳʚʘʶʪ, ʪʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʨʫʯʥʦʝ ʧʨʦʩʪʘʚʣʝʥʠʝ ʛʨʫʧʧ ʠʥʚʘʣʠʜʥʦʩʪʠ, 

ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʛʨʫʧʧʘ ʠʥʚʘʣʠʜʥʦʩʪʠ, ʜʘʪʘ 

ʧʦʩʪʘʥʦʚʣʝʥʠʷ, ʥʦʤʝʨ ʩʧʨʘʚʢʠ ʩ ʜʘʪʦʡ.  

ʅʝʦʙʭʦʜʠʤʦ ʠʩʧʨʘʚʠʪʴ ʩʯʝʪʘ 205 ʠ 302, 

ʥʝʚʝʨʥʦ ʧʝʨʝʥʝʩʣʠʩʴ ʧʦʩʪʘʚʱʠʢʠ ʠ ʧʦʣʫ-

ʯʘʪʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʥʘ 
ʦʩʥʦʚʝ ʦʙʦʨʦʪʥʦʡ ʚʝʜʦʤʦʩʪʠ ʧʦ ʩʯʝʪʫ, ʥʘ 

ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ 

ʅʘ ʦʩʥʦʚʝ ʩʝʨʚʠʩʘ ʢʦʨʨʝʢʪʠʨʦʚʢʠ, ʧʨʦʠʩʭʦ-

ʜʠʪ ʟʘʤʝʥʘ ʧʦʣʫʯʘʪʝʣʝʡ ʠ ʧʦʩʪʘʚʱʠʢʦʚ. ɽʩʣʠ 

ʧʦʣʝ ʧʫʩʪʦʝ, ʪʦ ʦʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʘʥʘʣʠ-
ʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʧʨʦʚʦʜʢʠ. 

ɼʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʰʠʙʦʢ ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʪ ʚʳ-

ʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1.  ʉʦʟʜʘʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʰʠʙʦʢ ʠ ʪʘʙʣʠʮ ʩʦʦʪʚʝʪʩʪʚʠʷ. 

2.  ʉʦʟʜʘʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʧʦʩʦʙʦʚ ʫʩʪʨʘʥʝʥʠʷ ʦʜʥʦʪʠʧʥʳʭ 

ʦʰʠʙʢʠ. 

3.  ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʜʣʷ ʦʙʥʘʨʫʞʝ-

ʥʠʷ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʥʘ ʧʝʨʚʳʭ ʜʚʫʭ ʵʪʘʧʘʭ. 

4.  ɺʦʟʤʦʞʥʦʩʪʴ ʜʦʨʘʙʦʪʢʠ ʧʨʦʮʝʩʩʘ ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʩʦʟ-

ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʰʠʙʦʢ. 
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ʋɼʂ 004.3 

 
ʈɽɸʃʀɿɸʎʀʗ ɸʃɻʆʈʀʊʄɸ ʊɽʍʅʀʏɽʉʂʆɻʆ ɿʈɽʅʀʗ 

ʅɸ ʈʆɹʆʊʀɿʀʈʆɺɸʅʅʆʄ ʄɸʅʀʇʋʃʗʊʆʈɽ 

 

ʄ.ɺ. ʉʤʠʨʥʦʚ, ɸ.ʄ. ʂʘʧʫʩʪʠʥ, ɼ.ɸ. ʅʘʟʘʨʦʚ, ɸ.ɺ. ɹʘʨʜʘʰʦʚ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɸ.ɺ. ɹʘʨʜʘʰʦʚ,  
 

ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɻ. ɼʝʤʠʜʦʚʘ 

 
ʉ ʚʥʝʜʨʝʥʠʝʤ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʚ ʨʦʙʦʪʦʪʝʭʥʠʢʫ ʠ ʩ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʨʘʩʪʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʘʥʠʧʫʣʷʪʦʨʦʚ, ʢʘʢ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʘʢ ʠ ʚ ʙʳʪʫ. ɺ ʩʣʝʜʩʪ-

ʚʠʝ ʵʪʦʛʦ ʩʪʘʚʠʪʩʷ ʚʦʧʨʦʩ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘ-

ʙʦʪʢʠ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʙʳʩʪʨʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʙʳʩʪʨʦʜʝʡ-

ʩʪʚʠʝ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʠʪʴ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʩʠʩʪʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʤʘʥʠʧʫʣʷʪʦʨ, ʩʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦ-

ʛʦ ʟʨʝʥʠʷ, ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ. 
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ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʘ  

ɼʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ YOLO [1] ï ʘʣʛʦʨʠʪʤ ʥʘ ʦʩʥʦʚʝ ʩʚʸʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ 

ʩʝʪʠ, ʩʧʦʩʦʙʥʳʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʜʝʦ ʢʘʨʪ 

ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ ʧʦ ʚʠʜʝʦʧʦʪʦʢʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʉ ʧʦʤʦʱʴʶ 
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YOLO ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʤʝʨʥʦʡ ʦʙʣʘʩʪʠ, ʟʘʥʠʤʘʝʤʦʡ 

ʠʥʪʝʨʝʩʫʝʤʳʤ ʦʙʲʝʢʪʦʤ ʥʘ ʦʜʥʦʤ ʠʟʦʙʨʘʞʝʥʠʝ, ʧʨʠ ʵʪʦʤ ʩʘʤʠ 

ʧʘʨʘʤʝʪʨʳ ʦʙʲʝʢʪʘ ʫʪʦʯʥʷʶʪʩʷ ʧʦ ʦʩʦʙʳʤ ʪʦʯʢʘʤ, ʧʦʧʘʚʰʠʤ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʦʙʣʘʩʪʴ.  

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʧʣʘʥʠʨʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ S-PTAM (Stereo Parallel Tracking and Mapping) ʜʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪʳ ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʜʝʦ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʩʦ ʩʪʝʨʝʦʢʘʤʝʨʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʧʦʟʚʦʣʠʪ ʨʦʙʦʪʫ: 

- ʇʝʨʝʤʝʱʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠʟʙʝʛʘʷ ʧʨʝʧʷʪʩʪʚʠʡ; 

- ʇʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʨʦʙʦʪʘ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʠʥʬʦʨʤʘʮʠʠ ʩ ʇʀɼ-ʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʛʠʨʦʩʢʦʧʘ-

ʘʢʩʝʣʝʨʦʤʝʪʨʘ; 

- ʉʦʩʪʘʚʣʷʪʴ ʛʦʪʦʚʫʶ 3D ʢʘʨʪʫ ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʨʦʙʦʪʫ ʙʳʩʪʨʝʝ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

 

ʇʨʝʜʦʙʨʘʙʦʪʢʘ ʦʙʫʯʘʶʱʝʡ ʙʘʟʳ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʣʛʦʨʠʪʤʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʥʘ ʮʠʬʨʦʚʳʭ 

ʠʟʦʙʨʘʞʝʥʠʷʭ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʥʝʡʨʦʩʝʪʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ, ʥʘ ʢʦʪʦʨʦʡ 

ʧʨʦʚʦʜʠʣʦʩʴ ʦʙʫʯʝʥʠʝ [2]. 

ɼʘʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ ʉʅʉ, ʨʝʟʫʣʴʪʘʪ 

ʙʫʜʝʪ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, ʝʩʣʠ ʚʳʙʦʨʢʘ ʙʫʜʝʪ ʩʦʩʪʘʚʣʝʥʘ 

ʥʝʧʨʘʚʠʣʴʥʦ. ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʠ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ. ʆʙʫʯʘʶʱʘʷ 

ʚʳʙʦʨʢʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʥʠʢʘʢʠʭ ʜʨʫʛʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʩʝʪʴ ʥʝ ʠʤʝʝʪ, ʧʦʵʪʦʤʫ ʢʘʯʝʩʪʚʦ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʠ, ʢʘʢ ʧʨʦʝʢʮʠʠ ʦʪʜʝʣʴʥʦʡ ʦʙʣʘʩʪʠ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʷʚʣʷʝʪʩʷ 

ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɼʘʞʝ ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʱʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʝʩʣʠ ʥʝ ʫʜʘʩʪʩʷ 

ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ, 

ʧʨʘʚʠʣʴʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʙʫʜʝʪ ʚ ʧʨʠʥʮʠʧʝ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ, 

ʦʯʝʥʴ ʚʘʞʥʦ ʧʦʥʷʪʴ ʢʘʢʠʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʢʘʯʝʩʪʚʦ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʜʣʷ 

ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʢʘʢʠʤʠ ʧʨʘʚʠʣʘʤʠ ʩʪʦʠʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʚʠʟʫʘʣʴʥʦʡ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ.  

Cʦʙʨʘʥʘ ʙʘʟʘ ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʚʳʩʪʫʧʘʝʪ 

ʙʘʪʘʨʝʡʢʘ. ʇʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʠʤʝʝʪ ʛʣʷʥʮʝʚʳʝ ʦʪʨʘʞʝʥʠʷ ʠʟ-ʟʘ ʩʚʦʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʯʪʦ ʧʨʠʜʘʝʪ ʩʣʦʞʥʦʩʪʴ ʚ ʨʘʙʦʪʝ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. 
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ɺʣʠʷʥʠʷ ʦʩʚʝʱʝʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʷʚʣʷʝʪʩʷ 

ʥʝʧʦʩʪʦʷʥʥʳʤ ʠ ʠʟʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ, ʪʦ ʝʩʪʴ ʧʨʦʙʣʝʤʘ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʦʩʚʝʱʝʥʠʷ ʠ ʧʦʵʪʦʤʫ ʥʝʣʴʟʷ ʨʘʩʩʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʧʨʦʛʨʘʤʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ 

ʠʜʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʜʠʥ ʠ ʪʦʪ ʞʝ ʦʙʲʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʧʨʠʥʷʪ 

ʩʠʩʪʝʤʦʡ ʘʙʩʦʣʶʪʥʦ ʧʦ-ʨʘʟʥʦʤʫ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʤʝʥʴʰʝʝ ʠʣʠ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʧʘʜʘʝʪ ʥʘ ʥʝʛʦ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ. 

ʇʦʵʪʦʤʫ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʧʘʪʪʝʨʥʦʚ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʣʫʯʰʝʥʠʝ ʦʙʦʙʱʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʠ [3]. 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʦʣʫʪʦʥʦʚʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʠʟʤʝʥʝʥʥʦʡ ʷʨʢʦʩʪʴʶ. ʆʪ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ 6 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʷʨʢʦʩʪʷʤʠ -50 %,          

-30 %, -10 %, 10 %, 30 %, 50 %. ɼʣʷ ʯʝʣʦʚʝʢʘ ʥʝ ʚʦʟʥʠʢʘʝʪ ʪʨʫʜʥʦʩʪʠ 

ʩʚʷʟʘʪʴ ʚʩʝ ʧʨʠʤʝʨʳ ʦʜʥʠʤ ʧʦʥʷʪʠʝʤ, ʥʦ ʜʣʷ ʨʘʩʧʦʟʥʘʶʱʝʡ ʩʠʩʪʝʤʳ 

ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʢʦʜʠʨʫʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʤʠ ʯʠʩʣʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ.  

ʈʠʩ. 1.ï ʇʨʠʤʝʨ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ 

 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʨʘʩʰʠʨʝʥʠʝ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʟʘ ʩʯʝʪ 

ʚʢʣʶʯʝʥʠʷ ʧʨʠʤʝʨʦʚ ʩ ʠʟʤʝʥʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ʦʩʚʝʱʝʥʠʷ ʠ ʧʦʚʳʰʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʨʘʙʦʪʳ ʨʘʩʧʦʟʥʘʶʱʝʡ ʩʠʩʪʝʤʳ. 
 

ʊʘʙʣʠʮʘ 1. ʂʘʯʝʩʪʚʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ 

ʦʩʚʝʱʝʥʥʦʩʪʠ 

 

ʊʠʧ ʦʙʫʯʘʶʱʝʡ ʙʘʟʳ mAP 

ʆʨʠʛʠʥʘʣʴʥʘʷ 87,69% 

ʈʘʩʰʠʨʝʥʥʘʷ 90,43% 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʚ ʙʦʣʝʝ ʨʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʦʟʜʘʥʦ ʰʝʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʝʩʪʦʚʳʭ ʚʳʙʦʨʦʢ ʩ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʴʶ ʦʩʚʝʱʝʥʥʦʩʪʠ. ʆʪ ʩʘʤʦʛʦ ʪʝʤʥʦʛʦ (-50% ʦʪ ʦʙʳʯʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ) ʜʦ ʩʘʤʦʛʦ ʩʚʝʪʣʦʛʦ (+50% ʷʨʢʦʩʪʠ). ɼʘʥʥʳʝ ʪʝʩʪʦʚʳʝ 
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ʚʳʙʦʨʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʘʣʴʥʳʤ ʩʠʪʫʘʮʠʷʤ ʪʘʢʠʤ, ʛʜʝ ʙʫʜʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʤʘʥʠʧʫʣʷʪʦʨ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʥʝʛʦ 

ʩʠʩʪʝʤʦʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 3D ʦʙʲʝʢʪʦʚ.  

 

ʈʠʩ. 2. ɺʣʠʷʥʠʝ ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʦʙʨʘʙʦʪʢʠ  

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʷʨʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʡ  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 

1. You Only Look Once: Unified, Real-Time Object Detection Computer Vision and 

Pattern Recognition (CVPR), 2016 IEEE 27-30 June 2016 

2. ʆʩʦʚʩʢʠʡ, ʉ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ / ʉ. ʆʩʩʦʚʩʢʠʡ. ï ʄ.: 

ʌʠʥʘʥʩʳ ʠ ʩʪʘʪʠʩʪʠʢʘ, 2002.  344 ʩ. 

3. ɻʦʨʙʘʥʴ, ɸ.ʅ. ʆʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ / ɸ. ʅ. ɻʦʨʙʘʥʴ.  ʄ.: ʇʘʨʘɻʨʘʬ, 1990.  
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ʋɼʂ 004.9 

 

ʈɽʐɽʅʀɽ ɿɸɼɸʏʀ ʅɸʍʆɾɼɽʅʀʗ ʇʃʆʑɸɼʀ ʌʀɻʋʈʓ 

ʅɸ ʆʉʅʆɺɽ ʇɸʈɸʃʃɽʃʔʅʓʍ ʏʀʉʃɽʅʅʓʍ                            

ɸʃɻʆʈʀʊʄʆɺ ɺʓʏʀʉʃɽʅʀʗ ʏɸʉʊʅʓʍ ʉʋʄʄ 

 

ɸ.ʉ. ʉʤʠʨʥʦʚ, ʊ.ʇ. ʅʠʢʠʪʠʥʘ  

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʊ.ʇ. ʅʠʢʠʪʠʥʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, 

ʜʦʮʝʥʪ 

 
ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʉ++ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʣʦʱʘʜʠ ʧʣʦʩʢʦʡ ʬʠ-

ʛʫʨʳ ʥʘ ʦʩʥʦʚʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʯʠʩʣʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚʳʯʠʩʣʝʥʠʷ ʯʘʩʪʥʳʭ ʩʫʤʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʘʣʣʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʥʠʟʢʦʫʨʦʚʥʝʚʦʝ ʨʘʩʧʘʨʘʣʣʝʣʠ-

ʚʘʥʠʝ, ʠʥʪʝʛʨʘʣ, ʢʘʩʢʘʜʥʘʷ ʩʭʝʤʘ ʩʫʤʤʠʨʦʚʘʥʠʷ. 

 

THE DECISION OF THE PROBLEM OF FINDING AREA                 

OF THE FIGURE ON THE BASIS OF PARALLEL                          

NUMERICAL ALGORITHMS FOR CALCULATING                    

PRIVATE SUM  

 

A.S. Smirnov, T.P. Nikitina 

 

Scientific Supervisor ï T.P. Nikitina , Candidate of  Technical Scienc-

es, Associate Professor 

 
Yaroslavl State Technical University 

 
A C ++ program is considered to find the area of a flat figure on the basis of 

parallel numerical algorithms for calculating partial sums.  

Keywords: parallel computing, low-level paralleling, integral, cascade summa-

tion. 

 

ʇʦʜ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ (parallel or concurrent 

computations) ʧʦʥʠʤʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʚ ʢʦʪʦʨʳʭ ʚ ʦʜʠʥ ʠ 

ʪʦʪ ʞʝ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ: 

Á ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʚʳʯʠʩʣʝʥʠʡ ʥʘ ʯʘʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ; 
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Á ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʯʠʩʣʝʥʠʡ ʧʦ ʧʨʦʮʝʩʩʦʨʘʤ; 

Á ʦʙʝʩʧʝʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʘʨʘʣʣʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʚʳʯʠʩ-

ʣʝʥʠʡ. 

ʅʠʟʢʦʫʨʦʚʥʝʚʦʝ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ (finegranularity) ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʣʠʙʦ ʫʨʦʚʥʝʤ ʢʦʤʘʥʜ (instructionlevel), ʣʠʙʦ ʫʨʦʚʥʝʤ ʙʣʦʢʦʚ ʢʦʤʘʥʜ 

ʠʣʠ ʮʠʢʣʦʚ (blockorlooplevel). ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʚʳʯʠʩʣʝʥʠʷ ʧʣʦʱʘʜʠ 

ʬʠʛʫʨʳ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʣʠʥʠʷʤʠ f(x), g(x), x=a ʠ x=b. ʈʝʰʘʝʤ ʧʦʩʪʘʚʣʝʥ-

ʥʫʶ ʟʘʜʘʯʫ,ʠʩʭʦʜʷ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʠʥʪʝʛʨʘʣʘ.ɺ ʠʪʦʛʝ ʨʘʩʯʝʪ 

ʩʚʦʜʠʪʩʷ ʢ ʥʘʭʦʞʜʝʥʠʶ ʢʦʥʝʯʥʳʭ ʩʫʤʤ s ʠ s2,ʚ ʯʝʪʥʳʭ ʠ ʥʝʯʝʪʥʳʭ ʠʥ-

ʪʝʨʚʘʣʘʭ ʬʫʥʢʮʠʠ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʥʝʯʥʳʭ ʩʫʤʤ ʠʩʧʦʣʴʟʫʝʤ ʢʘʩʢʘʜ-

ʥʫʶ ʩʭʝʤʫ ʩʫʤʤʠʨʦʚʘʥʠʷ[1]. ɺʩʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʧʘʨʳ, 

ʠ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ ʚʳʯʠʩʣʷʝʪʩʷ ʩʫʤʤʘ ʟʥʘʯʝʥʠʡ ʚ ʢʘʞʜʦʤ ʧʘʨʘʣʣʝʣʴʥʦʤ 

ʮʠʢʣʝ. 

 
ʇʘʨʘʣʣʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʤʦʛʫʪ ʬʠʟʠʯʝʩʢʠ ʠʩʧʦʣʥʷʪʴʩʷ ʣʠʙʦ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘ ʝʜʠʥʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʦʨʝ ʢʚʘʥʪʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʦʨʥʦʛʦ 

ʚʨʝʤʝʥʠ ʧʦ ʢʘʞʜʦʤʫ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ, ʣʠʙʦ ʥʘ ʤʥʦʛʦʷʜʝʨʥʦʤ 

ʧʨʦʮʝʩʩʦʨʝ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʦʪʦʢʠ ʠ ʧʨʦʮʝʩʩʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʷʚʥʳʝ ʩʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

ʆʥʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʘ ʚʠʜʘ: 

Á ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʝʨʝʟ ʨʘʟʜʝʣʷʝʤʫʶ ʧʘʤʷʪʴ: ʥʘ ʢʘʞʜʦʤ ʧʨʦʮʝʩ-

ʩʦʨʝ ʤʫʣʴʪʠʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʟʘʧʫʩʢʘʝʪʩʷ ʧʦʪʦʢ ʠʩʧʦʣʥʝʥʠʷ, ʢʦʪʦ-

ʨʳʡ ʧʨʠʥʘʜʣʝʞʠʪ ʦʜʥʦʤʫ ʧʨʦʮʝʩʩʫ. ʇʦʪʦʢʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʜʘʥʥʳʤʠ ʯʝ-

ʨʝʟ ʦʙʱʠʡ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫʯʘʩʪʦʢ ʧʘʤʷʪʠ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʪʦʢʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʮʝʩʩʦʨʦʚ. ʇʦʪʦʢʠ ʩʦʟʜʘʶʪʩʷ ʣʠʙʦ ʩʨʝʜʩʪ-

ʚʘʤʠ ʷʟʳʢʘ, ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢ ʷʚʥʦ (ʩ ʧʦʤʦʱʴʶ PThreads), ʣʠʙʦ 

ʜʝʢʣʘʨʘʪʠʚʥʦ (ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ OpenMP), ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚʩʪʨʦʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʢʦʤʧʠʣʷʪʦʨʘ (HighPerformanceFortran). ʕʪʦʪ 

ʪʠʧ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʢʘʢʦʡ-ʪʦ ʬʦʨʤʳ ʟʘʭʚʘʪʘ 

ʫʧʨʘʚʣʝʥʠʷ(ʤʴʶʪʝʢʩʳ) ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦʪʦʢʦʚ ʤʝʞʜʫ ʩʦʙʦʡ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ c ʧʦʤʦʱʴʶ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ: ʥʘ ʢʘʞʜʦʤ ʧʨʦ-

ʮʝʩʩʦʨʝ ʚ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʝ ʟʘʧʫʩʢʘʝʪʩʷ ʦʜʥʦʧʦʪʦʯʥʳʡ ʧʨʦ-

ʮʝʩʩ, ʢʦʪʦʨʳʡ ʦʙʤʝʥʠʚʘʝʪʩʷ ʜʘʥʥʳʤʠ ʩ ʜʨʫʛʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʨʘʙʦʪʘʶ-
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ʱʠʤʠ ʥʘ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʨʘʭ, ʩ ʧʦʤʦʱʴʶ ʩʦʦʙʱʝʥʠʡ. ʇʨʦʮʝʩʩʳ ʩʦʟʜʘ-

ʶʪʩʷ ʷʚʥʦ, ʧʫʪʸʤ ʚʳʟʦʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʫʥʢʮʠʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩ-

ʪʝʤʳ, ʘ ʦʙʤʝʥ ʩʦʦʙʱʝʥʠʷʤʠ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ ʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʷʟʳʢʘ. 

ʇʦʜʩʯʸʪ ʧʣʦʱʘʜʠ ʚʳʧʦʣʥʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʪʦ-

ʢʦʚ. ʇʨʠʣʦʞʝʥʠʝ ʧʦʩʪʨʦʝʥʦ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʯʝʨʝʟ ʨʘʟʜʝʣʷʝʤʫʶ ʧʘ-

ʤʷʪʴ. 

ɿʘʜʘʥʳ ʜʚʝ ʬʫʥʢʮʠʠ f(x)=4Ösin(1,5Öx) ʠ g(x)=5 cos(2Öx+0.2), ʧʨʝʜʝ-

ʣʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ a=0, b=3. 

ʉ ʧʦʤʦʱʴʶ ʜʠʨʝʢʪʠʚʳ parallel,ʩʦʟʜʘʸʪʩʷ ʧʘʨʘʣʣʝʣʴʥʘʷ ʦʙʣʘʩʪʴ 

ʚʳʯʠʩʣʝʥʠʡ. ʉʪʨʦʢʘ pragmaompparalleldefault (none) ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʩʝ 

ʧʝʨʝʤʝʥʥʳʝ ʥʘʟʥʘʯʝʥʳ ʷʚʥʦ, ʘ private(s) ʟʘʜʘʸʪ ʯʘʩʪʥʫʶ (ʣʦʢʘʣʴʥʫʶ) ʧʝ-

ʨʝʤʝʥʥʫʶ s,ʢʦʪʦʨʘʷ ʚ ʢʘʞʜʦʤ ʮʠʢʣʝ ʠʤʝʝʪ ʩʚʦʸ ʩʦʙʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, 

shared (n,h) ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʝʤʝʥʥʳʝ n ʠ h,ʢʘʢ ʦʙʱʠʝ ʜʣʷ ʚʩʝʭ ʥʠʪʝʡ, ʘ 

reduction (+:s) ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʩʥʦʚʥʦʡ ʦʧʝʨʘʪʦʨ ʠ ʦʙʱʫʶ ʧʝʨʝʤʝʥʥʫʶ s. 

ʈʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ ʮʠʢʣʦʚ ʥʘʯʠʥʘʝʪʩʷ ʩ#pragmaompparallelforprivate () 

reduction(+:s). ʎʠʢʣʦʤforʧʦʜʩʯʝʪ ʬʫʥʢʮʠʡ ʨʘʟʙʠʪ ʥʘ ʯʸʪʥʳʝ ʠ ʥʝʯʸʪʥʳʝ 

ʠʥʪʝʨʚʘʣʳ (ʤʝʪʦʜ ʣʝʚʳʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ), ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʩʯʠ-

ʪʳʚʘʝʪʩʷ f(x) ʠ g(x). ɺ ʦʜʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʩʫʤʤʠʨʦʚʘʥʠʠ ʫʯʠʪʳʚʘʶʪʩʷ 

ʪʦʯʢʠ x1, x3, x5,é, ʘ ʚ ʜʨʫʛʦʤ ï x2, x4, x6,éʉʫʤʤʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ 

ʫʯʝʪʦʤ ʟʥʘʢʦʚ f(xi) ʠ g(xi): 

// ɼʣʷ ʥʝʯʝʪʥʳʭ x 

s = 0.0; 

  double x, f1, g1; 

  h = (b - a) / n; 

  for (inti = 1; i<= n - 1; i += 2) 

  {x = a + ((i - 1) * h); 

f1 = f(x); g1 = g(x); 

  if ((f1 > 0) && (g1 > 0)) { s += abs(f1 - g1); } 

   else if (f1 > 0) s += f1 - g1; 

   else s += g1 - f1;}}  

//ɼʣʷ ʥʝʯʝʪʥʳʭ x 

s2 = 0.0; 

  double x, f1, g1; 

  h = (b - a) / n; 

  for (inti = 2; i<=n - 1; i += 2) 

  {x = a + ((i - 1) * h); 

 f1 = f(x); g1 = g(x); 

  if ((f1 > 0) && (g1 > 0)) { s2 += abs(f1 - g1); } 

  else if (f1 > 0) s2 += f1 - g1; 

  else s2 += g1 - f1;}}  

ɿʘʜʘʥʥʳʝ ʬʫʥʢʮʠʠ: 
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double f(double a) 

{return 4 * sin(1.5*a);} 

double g(double a) 

{return 5 * cos(2 * a + 0.2);} 

int main() 

{ double a, b; 

cin>> a, cin>> b; 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ: 

 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʝʙʫʝʪʩʷ ʘʢʪʫʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʫʜʦʙʥʦʤ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʠʜʝ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʨʫʢʦʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ. ʅʘʧʨʠ-

ʤʝʨ, ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʀʊ ʩʝʨʚʠʩʦʚ (ITSM). ʆʩʫʱʝʩʪʚʠʪʴ 

ʵʪʦ ʧʦʤʦʛʘʶʪ ʨʘʟʣʠʯʥʳʝ BI ʠʥʩʪʨʫʤʝʥʪʳ, ʩʦʟʜʘʥʥʳʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʳ-

ʨʳʭ ʜʘʥʥʳʭ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʚ ʥʘʛʣʷʜʥʦʤ ʚʠʜʝ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʘ BI ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʨʘʙʦʪʘʪʴ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʦʣʦʛʠʠ 

BigData. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʟʘʯʘʩʪʫʶ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʝʧʨʠʝʤʣʝ-

ʤʳʤʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʪʝʢʫʱʝʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʦʤʧʘʥʠʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʫʥʠʢʘʣʴʥʦʡ BI 

ʩʠʩʪʝʤʳ. ʆ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʦʡ BI ʩʠʩʪʝʤʳ ʜʣʷ ITSM ʠ ʧʦʡʜʝʪ 

ʨʝʯʴ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ. 
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ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ BI ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʵʪʘʧʘ: 

ʧʦʜʛʦʪʦʚʢʘ ʠ ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ. 

ʈʠʩ. 1. ʕʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ BI ʩʠʩʪʝʤʳ 

ʇʝʨʚʳʡ ʵʪʘʧ ʨʘʟʨʘʙʦʪʢʠ BI ʩʠʩʪʝʤʳ ʥʘʯʠʥʘʝʪʩʷ ʩ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯ-

ʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ BI. 

ɺʳʙʦʨ ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʠʥʜʠʚʠʜʫʘʣʝʥ. ʅʠʞʝ ʧʨʠʚʝ-

ʜʝʥʳ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ. 

- ʉʠʩʪʝʤʳ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ. ʆʥʠ ʥʝʩʫʪ ʚʘʞ-

ʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ, ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ 

ʚ ʦʨʛʘʥʠʟʘʮʠʠ.  

- ɹʘʟʳ ʫʯʝʪʘ ʪʝʣʝʬʦʥʥʳʭ ʨʘʟʛʦʚʦʨʦʚ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʙʫʨʥʦʝ ʨʘʟʚʠ-

ʪʠʝ ʢʘʥʘʣʦʚ ʩʚʷʟʠ (ʥʘʧʨʠʤʝʨ, ʯʘʪ-ʙʦʪʦʚ), ʜʣʷ ʩʠʩʪʝʤ ServiceDesk ʚʩʝ ʝʱʝ 

ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ ʪʝʣʝʬʦʥʥʘʷ ʩʚʷʟʴ ʧʦʵʪʦʤʫ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ, ʥʝʩʫʱʠʝ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʚʦʥʢʘʭ ʚ ServiceDesk, ʙʝʟʫʩʣʦʚʥʦ, ʥʝʦʙʭʦʜʠʤʳ. 

- ʈʝʧʦʟʠʪʦʨʠʡ CMDB.ʇʦʤʦʛʘʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʥʷʪʴ ʚʟʘʠʤʦʩʚʷʟʠ 

ʩʨʝʜʠ ʢʦʤʧʦʥʝʥʪʦʚ IT-ʩʨʝʜʳ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʠʭ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

- ʈʘʟʣʠʯʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʠʝ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ. 

- ʃʦʢʘʣʴʥʳʡ ʬʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦ-

ʪʦʨʘʷ ʥʝʜʦʩʪʫʧʥʘ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠʣʠ ʚ ʩʠʩʪʝʤʘʭ, ʥʘʧʨʠʤʝʨ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʝ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʢʘ-

ʩʘʶʱʠʝʩʷ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʥʘʙʦʨʘ 

ʜʘʥʥʳʭ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʚʳʙʨʘʥʥʦʛʦ BI ʠʥʩʪʨʫʤʝʥʪʘ. ʊʘʢʞʝ ʩʪʦʠʪ ʫʯʝʩʪʴ 

ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ, ʢʦʪʦʨʦʝ 

ʩʪʦʠʪ ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʜʘʥ-

ʥʳʭ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʢʣʶʯʝʥʠʡ ʢ ʥʝʢʦʪʦʨʳʤ ʠʩʪʦʯʥʠʢʘʤ ʜʘʥʥʳʭ ʤʦ-

ʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʩʦʟʜʘʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʰʣʶʟʘ ʜʘʥʥʳʭ. ɼʘʥʥʦʝ ʜʝʡʩʪʚʠʝ 



197 

 

ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʳʩʪʨʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʣʫʞ-

ʙʦʡ BI ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʩʠʩʪʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. [5] 

ʅʘ ʵʪʦʤ ʞʝ ʵʪʘʧʝ ʤʦʞʥʦ ʙʦʣʝʝ ʛʠʙʢʦ ʥʘʩʪʨʦʠʪʴ ʠʟʚʣʝʯʝʥʠʝ ʠʥ-

ʬʦʨʤʘʮʠʠ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ. ʉ ʧʦʤʦʱʴʶ ʚʠʨʪʫʘʣʴʥʳʭ ʪʘʙʣʠʮ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʦʪʩʝʠʚʘʥʠʝ ʣʠʰʥʝʡ, ʥʝʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʩʦʢʨʘʱʝʥʠʝ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʪʨʘʬʠʢʘ ʯʝʨʝʟ ʩʝʪʴ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ view ʟʘʧʨʦʩ ʚʩʝʛʜʘ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ, ʪʝʤ ʩʘʤʳʤ ʨʘʩʰʠʨʠʪʴ ʠʣʠ 

ʩʫʟʠʪʴ ʥʘʙʦʨ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʚ ʙʫʜʫʱʝʤ. ʊʘʢʞʝ ʩʪʦʠʪ ʫʯʝʩʪʴ, ʯʪʦ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʩʝʪʴ ʥʝ ʙʫʜʫʪ ʧʝʨʝʜʘʥʳ ʣʠʰʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʜʘʥʥʳʝ, 

ʫʪʝʯʢʘ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʢʦʤʧʘʥʠʠ.  

ɿʘʪʝʤ ʥʘʩʪʫʧʘʝʪ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦ-

ʩʪʨʦʝʥʠʝ ʩʘʤʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. ɺʥʘʯʘʣʝ ʧʨʦʠʟʚʦʜʷʪ ʫʜʘʣʝʥʠʝ ʥʝʥʫʞʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʝ ʙʫʜʝʪ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʪʯʝʪʦʚ. 

ɺʳʧʦʣʥʠʪʴ ʵʪʦ ʤʦʞʥʦ ʚʥʫʪʨʠ ʩʘʤʦʛʦ BI ʠʥʩʪʨʫʤʝʥʪʘ, ʝʩʣʠ ʧʦʜʜʝʨʞʠʚʘ-

ʝʪʩʷ ʜʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʙʦʣʝʝ ʧʨʦʜʚʠ-

ʥʫʪʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʢʣʘʩʪʝʨʠʟʘʮʠʷ. ɼʦʩ-

ʪʠʛʘʝʪʩʷ ʵʪʦ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʘʢʠʭ 

ʢʘʢ Python ʠ R.  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʘʢʞʝ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʫʜʘʣʝʥʠʝ 

ʣʠʰʥʝʡ ʠʥʬʦʨʤʘʮʠʠ. ɼʦʩʪʠʛʘʝʪʩʷ ʵʪʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ, ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ DAX ʬʦʨʤʫʣ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʘʤʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʫʥʢʮʠʠ, ʩʭʦʞʠʝ ʩ ʬʦʨʤʫʣʘʤʠ Excel, ʘ ʪʘʢʞʝ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʢ ʨʝʣʷʮʠʦʥʥʳʤ ʜʘʥʥʳʤ. ɿʘʪʝʤ 

ʦʧʨʝʜʝʣʷʶʪ ʠ ʩʦʟʜʘʶʪ ʨʘʩʯʝʪʥʳʝ ʚʝʣʠʯʠʥʳ. ʀʤʠ ʦʙʳʯʥʦ ʚʳʩʪʫʧʘʶ 

ʩʪʦʣʙʮʳ ʠ ʤʝʨʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʘʩʩʠʚʳ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʦʙʨʘʟʫ-

ʶʪʩʷ ʚ ʥʘʙʦʨʳ ʜʘʥʥʳʭ ʩʦ ʩʪʨʫʢʪʫʨʦʡ.  

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ, ʦʧʨʝʜʝʣʷʶʪ ʠʟʤʝʨʝʥʠʷ ʜʣʷ ʙʫʜʫʱʝʡ ʤʦʜʝʣʠ. 

ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʬʦʨʤʠʨʫʶʪʩʷ ʪʘʙʣʠʮʳ ʠʟʤʝʨʝʥʠʡ ʠ ʪʘʙʣʠʮʳ ʬʘʢʪʦʚ. 

ʇʝʨʚʳʝ ʩʦʜʝʨʞʘʪ ʥʘʙʦʨʳ ʦʧʠʩʘʪʝʣʴʥʳʭ ʘʪʨʠʙʫʪʦʚ, ʢʦʪʦʨʳʝ ʠ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪ ʦʙʲʝʢʪ. ɺʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʨʘʟʣʠʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʦʙʳʪʠʷʭ, ʢʦʪʦʨʳʝ 

ʦʪʥʦʩʷʪʩʷ ʢ ʦʙʲʝʢʪʘʤ. ɿʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʪʘʙʣʠ-

ʮʘʤʠ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʪʦ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʩʭʝʤʘʤ: ʟʚʝʟʜʘ ʠ ʩʥʝʞʠʥʢʘ. 

ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ, ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʩʯʠʪʘʝʪʩʷ ʩʭʝʤʘ ʟʚʝʟʜʘ. 

ʇʨʠ ʚʳʙʦʨʝ ʵʪʦʡ ʩʭʝʤʳ ʩʚʷʟʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ ʠʟʤʝ-

ʨʝʥʠʡ ʠ ʪʘʙʣʠʮʘʤʠ ʬʘʢʪʦʚ. ʇʨʠʯʝʤ ʪʘʙʣʠʮʳ ʠʟʤʝʨʝʥʠʡ ʥʝ ʤʦʛʫʪ ʠʤʝʪʴ 

ʩʚʷʟʠ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʚʷʟʠ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ ʠʟʤʝʨʝʥʠʡ 

ʧʦʷʚʣʷʶʪʩʷ, ʜʘʥʥʘʷ ʩʭʝʤʘ ʙʫʜʝʪ ʠʤʝʥʦʚʘʪʴʩʷ ʩʥʝʞʠʥʢʦʡ. ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ 

ʧʦʷʚʣʷʝʪʩʷ ʙʦʣʴʰʝ ʩʚʷʟʝʡ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʙʦʣʴʰʫʶ ʟʘʧʫʪʘʥʥʦʩʪʴ 

ʩʨʝʜʠ ʵʪʠʭ ʩʚʷʟʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʝʨʘʨʭʠʯʝʩʢʠʭ 

ʩʚʷʟʝʡ, ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʛʨʘʬʠʯʝʩʢʦʝ ʦʪʦ-

ʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ. ʀʟ ʠʤʝʶʱʝʡʩʷ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ 
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ʚʠʟʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʫʜʦʙʥʦʤ ʠ ʧʦʥʷʪ-

ʥʦʤ ʚʠʜʝ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʛʨʘʬʠʢʠ, ʛʠʩʪʦʛʨʘʤʤʳ, ʪʘʙʣʠʮʳ, ʤʘʪ-

ʨʠʮʳ, ʢʘʨʪʳ, ʜʘʪʯʠʢʠ, ʜʠʘʛʨʘʤʤʳ. ɺʩʝ ʦʥʠ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʥʘ-

ʩʪʨʦʝʢ, ʢʘʩʘʪʝʣʴʥʦ ʮʚʝʪʘ, ʬʦʥʘ, ʥʘʟʚʘʥʠʷ, ʛʨʘʥʠʮ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʕʣʝʤʝʥʪʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʥʝʟʘʚʠʩʠʤʳʤʠ ʦʙʲʝʢʪʘʤʠ ʥʘ 

ʜʦʩʢʝ ʜʘʰʙʦʨʜʘ, ʛʜʝ ʢʘʞʜʳʡ ʙʫʜʝʪ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦʙ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʬʝ-

ʨʝ. ɸ ʪʘʢʞʝ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʵʣʝ-

ʤʝʥʪʘʤʠ, ʪʦʛʜʘ ʧʨʠ ʚʳʙʦʨʝ ʧʘʨʘʤʝʪʨʘ ʥʘ ʦʜʥʦʤ ʠʟ ʥʠʭ, ʠʥʬʦʨʤʘʮʠʷ ʦʙ-

ʥʦʚʠʪʩʷ ʥʘ ʦʩʪʘʣʴʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʬʠʣʴʪʨʳ ʚ ʩʘʤʠʭ ʵʣʝʤʝʥ-

ʪʘʭ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʪʘʢ ʠ ʬʠʣʴʪʨʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʢ ʩʪʨʘʥʠʮʝ ʩ ʦʪʯʝʪʦʤ ʚ 

ʮʝʣʦʤ. ʉ ʠʭ ʧʦʤʦʱʴʶ, ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʜʘʥʥʳʝ ʠʟ ʦʪʯʝʪʘ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ 

ʧʝʨʝʩʪʨʦʝʥʠʶ ʤʦʜʝʣʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷBI ʩʠʩʪʝʤʘ ʧʦʚʳʩʠʪ ʩʢʦʨʦʩʪʴ ʠ ʪʦʯ-

ʥʦʩʪʴ ʩʦʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʦʚ, ʧʨʝʜʦʩʪʘʚʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʴ ʘʥʘʣʠʟ 

ʚ ʤʘʩʰʪʘʙʝ ʚʩʝʡ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʪʠʪ ʟʘʪʨʘʪʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʜʘʥ-

ʥʳʭ. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʥʳʭ ʣʠʮ ʦʙ ʦʪʢʣʦʥʝʥʠʠ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʨʝʜʩʪʚʘʤ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ. 

ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʚ ʚʠʜʝ ʮʝʥʥʦʡ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʩʦʤʥʝʥ-

ʥʦ, ʩʪʘʥʝʪ ʦʪʣʠʯʥʳʤ ʧʦʤʦʱʥʠʢʦʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʚʘʞʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʚ ʢʦʤʧʘʥʠʠ. 
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ʏʪʦ ʞʝ ʪʘʢʦʝ ʠʥʪʝʨʥʝʪ? ʀʥʪʝʨʥʝʪ - ʵʪʦ ʛʣʦʙʘʣʴʥʘʷ ʚʩʝʤʠʨʥʘʷ ʪʝʣʝ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʜʣʷ 

ʧʝʨʝʩʳʣʢʠ ʩʦʦʙʱʝʥʠʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʧʝʨʝʜʘʯʠ ʬʘʡʣʦʚ, ʫʚʝʜʦʤʣʝ-

ʥʠʡ, ʩʦʝʜʠʥʝʥʠʷ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ ʠ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʩʫʱʝʩʪʚʫʶʱʝʡ ʚ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ. 

ʇʝʨʚʘʷ ʩʝʪʴ, ʦʙʲʝʜʠʥʠʚʰʘʷ ʚʩʝʛʦ 4 ʢʦʤʧʴʶʪʝʨʘ, ʧʦʣʫʯʠʣʘ ʥʘʟʚʘ-

ʥʠʝ ARPANet. ɽʝ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʙʳʣʦ ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʚʦʝʥ-

ʥʳʤʠ ʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʚ ʩʣʫʯʘʝ ʪʨʝʪʴʝʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ.  

ʆʜʥʘʢʦ ʠʜʝʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʣʦʙʘʣʠʟʘʮʠʠ ʥʝʦʞʠʜʘʥʥʦ ʥʘʰʣʘ ʩʝʙʷ 

ʚ ʤʠʨʥʦʡ ʛʨʘʞʜʘʥʩʢʦʡ ʞʠʟʥʠ ï ʯʠʩʣʦ ʤʘʰʠʥ, ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʥʦʚʦʡ 

ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʠ, ʩʪʘʣʦ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʠ. ʇʨʠ ʵʪʦʤ ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʣʫʯʠʣʘ ʨʘʟʚʠʪʠʝ ʚ ʥʦʚʳʭ ʬʦʨʤʘʭ, ʠ ʜʣʷ 

ʦʙʲʝʜʠʥʝʥʠʷ ʩʝʪʝʡ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʦʙʱʝʛʦ ʫʥʠʚʝʨ-

ʩʘʣʴʥʦʛʦ ʧʨʦʪʦʢʦʣʘ. ʀʤ ʩʪʘʣ TCP/IP (Transmission Control 
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Protocol/Internet Protocol) ï ʇʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʝʡ/ʄʝʞʩʝʪʝʚʦʡ 

ʧʨʦʪʦʢʦʣ. ʋʞʝ 1 ʷʥʚʘʨʷ 1983 ʛʦʜʘ ʚʩʝ ʢʦʤʧʴʶʪʝʨʳ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʩʝʪʴʶ 

ARPANet, ʧʝʨʝʰʣʠ ʥʘ ʧʨʦʪʦʢʦʣ TCP/IP. ʇʨʠʥʮʠʧʳ ʝʛʦ ʨʘʙʦʪʳ ʩʪʘʣʠ 

ʩʪʘʥʜʘʨʪʘʤʠ, ʧʦ ʢʦʪʦʨʦʤʫ ʥʘʯʘʣʘ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦ-

ʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʚʩʝʤʠʨʥʘʷ ʧʘʫʪʠʥʘ. 

ʇʦʩʣʝ ʧʝʨʚʦʡ ʫʩʧʝʰʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʩʣʝʜʫʶʱʠʤ ʟʥʘʯʠʤʳʤ 

ʵʪʘʧʦʤ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʚ 1971 ʛʦʜʫ ʧʝʨʚʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʪʧʨʘʚʢʠ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʧʦ ʩʝʪʠ. ʇʨʦʛʨʘʤʤʘ ʤʛʥʦʚʝʥʥʦ ʦʙʨʝʣʘ ʧʦʧʫʣʷʨʥʦʩʪʴ. 

ʂ 1973 ʛʦʜʫ ʚ ʩʦʩʪʘʚ ʩʝʪʠ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʧʝʨʚʳʝ ʟʘʨʫʙʝʞʥʳʝ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʠʟ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʅʦʨʚʝʛʠʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʩʝʪʴ ʩʪʘ-

ʣʘ ʩʯʠʪʘʪʴʩʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ. 

ɺ 70-ʭ ʛʦʜʘʭ ʦʩʥʦʚʥʳʤ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʤ ʩʝʪʠ ʷʚʣʷʣʘʩʴ ʧʝʨʝʩʳʣʢʘ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ ʧʦʯʪʦʚʳʝ ʨʘʩʩʳʣ-

ʢʠ, ʜʦʩʢʠ ʦʙʲʷʚʣʝʥʠʡ ʠ ʥʦʚʦʩʪʥʳʝ ʛʨʫʧʧʳ. ʆʜʥʘʢʦ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 

ʜʨʫʛʠʤʠ ʩʝʪʷʤʠ, ʧʦʩʪʨʦʝʥʥʳʤʠ ʥʘ ʜʨʫʛʠʭ ʩʪʘʥʜʘʨʪʘʭ, ʙʳʣʠ ʙʦʣʴʰʠʝ 

ʧʨʦʙʣʝʤʳ.  

ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 

ʠʭ ʧʦʩʣʝʜʫʶʱʝʝ ʧʨʦʭʦʞʜʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʚ 82-83 ʛʦʜʘʭ ʠ ʧʝʨʝʭʦʜ ʥʘ 

çʦʙʱʠʡè, ʦʙʲʝʜʠʥʷʶʱʠʡ ʧʨʦʪʦʢʦʣ TCP/IP ʨʝʰʠʣʠ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ. 

ʕʪʦʪ ʧʝʨʝʭʦʜ ʩʦʩʪʦʷʣʩʷ 1 ʷʥʚʘʨʷ 1983 ʛʦʜʘ. ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʛʦʜʫ ʩʝʪʴ 

ARPANET ʟʘʢʨʝʧʠʣʘ ʟʘ ʩʦʙʦʡ ʪʝʨʤʠʥ çʀʥʪʝʨʥʝʪè. 

ɿʥʘʤʝʥʠʪʳʡ ʙʨʠʪʘʥʩʢʠʡ ʫʯʸʥʳʡ ʊʠʤ ɹʝʨʥʝʨʩ-ʃʠ ʚ 1989 ʛʦʜʫ 

ʧʨʝʜʣʦʞʠʣ ʢʦʥʮʝʧʮʠʶ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ. ʆʥ ʪʘʢ ʞʝ ʟʘ ʜʚʘ ʧʦʩʣʝʜʫʶ-

ʱʠʭ ʛʦʜʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʧʨʦʪʦʢʦʣ HTTP, ʷʟʳʢ ʛʠʧʝʨʪʝʢʩʪʦʚʦʡ ʨʘʟʤʝʪʢʠ 

HTML ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ URI. 

ɺ 1990 ʛʦʜʫ ʩʝʪʴ ARPANET, ʧʨʦʠʛʨʘʚ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ 

NSFNet, ʧʨʝʢʨʘʱʘʝʪ ʩʚʦʸ ʩʫʱʝʩʪʚʦʚʘʥʠʝ. ʊʘʢ ʞʝ ʚ ʵʪʦʤ ʛʦʜʫ ʩʦʩʪʦʷʣʦʩʴ 

ʧʝʨʚʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʦ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ. ʆʙʱʝʜʦʩ-

ʪʫʧʥʦʩʪʴ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ ʚ ʀʥʪʝʨʥʝʪʝ ʥʘʯʘʣʘʩʴ ʚ 1991 ʛʦʜʫ. 

ʂ 1997 ʛʦʜʫ ʚ ʀʥʪʝʨʥʝʪʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʦʢʦʣʦ 10 ʤʣʥ. ʧʢ ʠ ʙʦʣʝʝ 1 

ʤʣʥ. ʜʦʤʝʥʥʳʭ ʠʤʸʥ. ʀʥʪʝʨʥʝʪ ʩʪʘʣ ʷʚʣʷʪʴʩʷ ʧʦʧʫʣʷʨʥʝʡʰʠʤ ʩʨʝʜʩʪʚʦʤ 

ʜʣʷ ʦʙʤʝʥʘ ʠ ʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʇʦ ʜʘʥʥʳʤ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ Google ʠ Kantar TNS, ʥʘ ʩʝ-

ʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʥʪʝʨʥʝʪʦʤ ʧʦʣʴʟʫʶʪʩʷ 61 % ʨʦʩʩʠʷʥ. ʀʟ ʥʠʭ ʠʱʫʪ ʨʘʟ-

ʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 53 % ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʤʦʪʨʷʪ ʚʠʜʝʦ ð 42 %, ʧʦʢʫʧʘʶʪ 

ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ ð 15 %.  

ɺ ʥʘʰʠ ʜʥʠ, ʩʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʚ ʈʦʩ-

ʩʠʠ ʠʥʪʝʨʥʝʪʦʤ ʧʦʣʴʟʫʝʪʩʷ ʩʚʳʰʝ 50 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. ʇʨʠ ʵʪʦʤ ʝʞʝ-

ʤʝʩʷʯʥʳʡ ʨʦʩʪ ʘʫʜʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 20 %. ɹʦʣʝʝ 72 % ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʜʦʩʪʫʧ ʢ ʠʥʪʝʨʥʝʪʫ ʢʘʞʜʳʡ ʜʝʥʴ. 

ʂʘʞʜʦʝ ʧʦʢʦʣʝʥʠʝ ʧʦʨʪʘʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʧʣʘʥʰʝʪ ʠ 

ʩʤʘʨʪʬʦʥ, ʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʫʩʪ-
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ʨʦʡʩʪʚ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚʩʝʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚ-

ʣʷʝʪ ʤʠʨʦʚʘʷ ʧʘʫʪʠʥʘ: 

¶ ʀʥʪʝʨʥʝʪ-ʩʝʨʬʠʥʛ; 

¶ ʇʨʦʩʤʦʪʨ ʚʠʜʝʦ; 

¶ ʏʪʝʥʠʝ ʢʥʠʛ; 

¶ ɿʘʧʫʩʢ ʠʛʨ ʠ ʜʨ. 

ʉʝʡʯʘʩ, ʚ 2019 ʛʦʜʫ ʠʥʪʝʨʥʝʪ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʪʝʩʥʠʣ ʪʝʣʝʚʠʜʝ-

ʥʴʝ, ʦʥʦ ʫʰʣʦ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ. ʇʨʦʩʤʦʪʨ ʪʝʣʝʧʝʨʝʜʘʯ, ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ 

ʨʦʣʠʢʦʚ, ʬʠʣʴʤʦʚ ʠ ʧʨʦʛʨʘʤʤ ʩʪʘʣ ʥʘʤʥʦʛʦ ʣʝʛʯʝ ʠ ʫʜʦʙʥʝʝ. ʇʨʦʱʝ ʚʚʝ-

ʩʪʠ ʥʘʟʚʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʪʝʙʝ ʥʫʞʥʦ ʠ ʙʨʘʫʟʝʨ ʚʳʜʘʩʪ ʪʝʙʝ ʠʥʪʝʨʝʩʫʶʱʠʡ 

ʚʠʜʝʦʨʦʣʠʢ.  

ʊʘʢʞʝ ʭʦʪʝʣʦʩʴ ʙʳ ʨʝʟʶʤʠʨʦʚʘʪʴ, ʯʪʦ ʙʝʩʩʧʦʨʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʀʥʪʝʨʥʝʪ ʧʨʠʥʝʩ ʣʶʜʷʤ ï ʵʪʦ ʤʦʣʥʠʝʥʦʩʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠ-

ʝʡ. ɿʘ ʩʯʠʪʘʥʥʳʝ ʩʝʢʫʥʜʳ ʥʘʡʪʠ ʚ ʩʝʪʠ ʥʫʞʥʫʶ ʢʥʠʛʫ, ʩʚʷʟʘʪʴʩʷ ʩ ʜʨʫ-

ʛʦʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʥʘ ʜʨʫʛʦʤ ʢʦʥʮʝ ʩʚʝʪʘ, ʦʪʳʩʢʘʪʴ ʦʪʚʝʪ ʥʘ ʠʥʪʝʨʝʩʫʶ-

ʱʠʡ ʚʦʧʨʦʩ ï ʩʣʦʞʥʦ ʜʘʞʝ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘʩʢʦʣʴʢʦ ʪʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʟʤʝʥʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʟʥʘʥʠʷʭ, ʠʥʬʦʨʤʘʮʠʠ, ʙʠʟʥʝʩʝ, ʦʪʥʦʰʝʥʠʷʭ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʙʠʟʥʝʩ ʚʩʝ ʙʦʣʴʰʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʀʥʪʝʨʥʝʪ-

ʧʨʦʩʪʨʘʥʩʪʚʦ. ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʢʣʘʤʘ ʫʚʝʨʝʥʥʦ ʪʝʩʥʠʪ ʚʩʝ ʜʨʫʛʠʝ ʝʝ ʨʘʟʥʦ-

ʚʠʜʥʦʩʪʠ. ʂʨʫʧʥʫʶ ʢʦʨʧʦʨʘʮʠʶ ʥʝʚʦʟʤʦʞʥʦ ʫʞʝ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʤʥʦʛʦ-

ʫʨʦʚʥʝʚʦʛʦ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʘʡʪʘ. ɸ ʀʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʳ ʦʪʚʦʝʚʳʚʘʶʪ ʫ ʩʚʦʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʢʦʥʢʫʨʝʥʪʦʚ ʪʦʣʧʳ ʧʦʢʫ-

ʧʘʪʝʣʝʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ ʠʟʤʝʥʠʣʠ ʚ ʢʦʨʥʝ ʞʠʟʥʴ ʥʘʰʝ-

ʛʦ ʦʙʱʝʩʪʚʘ. ʉʝʡʯʘʩ, ʚ XXI  ʚʝʢʝ, ʠʥʪʝʨʥʝʪ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘ-

ʩʪʴʶ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʉʝʛʦʜʥʷ ʥʠʢʪʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʙʝ ʞʠʟʥʠ ʙʝʟ ʤʦ-

ʙʠʣʴʥʦʡ ʩʚʷʟʠ. ɹʝʟ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʠʥʪʝʨʥʝʪʘ ʥʝʚʦʟʤʦʞʥʘ ʫʯʝʙʘ ʚ ʰʢʦʣʝ 

ʠ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʚʠʜʝʥʠʝ ʙʠʟʥʝʩʘ ʠ ʦʬʦʨʤʣʝʥʠʝ ʩʜʝʣʦʢ. 
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ʇʨʠ ʨʘʙʦʪʝ ʩ ʧʨʦʛʨʘʤʤʦʡ CRMAmdocs 8.1 ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʨʦʙʣʝ-

ʤʘ ʥʝʦʜʥʦʟʥʘʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʣʠʝʥʪʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʘʥʦʥʠʤʥʳʭ ʦʙʨʘʱʝʥʠʡ ʠʣʠ ʥʝʚʝʨʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷ ʚ ʩʠʩʪʝʤʝ. ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʣʝʜʫʶʱʠʭ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ: ʦʪʧʝʯʘʪʢʠ ʧʘʣʴʮʝʚ; ʛʝʦʤʝʪʨʠʷ ʣʠʮʘ; ʨʘʜʫʞ-

ʥʘʷ ʦʙʦʣʦʯʢʘ ʛʣʘʟ; ʨʠʩʫʥʦʢ ʩʝʪʯʘʪʢʠ; ʛʦʣʦʩ; ʧʦʯʝʨʢ; ʧʝʯʘʪʴ ʥʘ ʢʣʘʚʠʘʪʫ-
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ʨʝ; ʫʟʦʨ ʚʝʥ ʥʘ ʨʫʢʘʭ. ɺ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʣʷ ʧʨʦʛʨʘʤʤʳ 

CRMAmdocs 8.1 ʷʚʣʷʝʪʩʷ ʛʦʣʦʩʦʚʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ 

ʦʙʝʩʧʝʯʠʪ ʢʦʨʨʝʢʪʥʫʶ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜ-

ʭʦʜʘ ʟʘʪʨʘʪʠʪ ʤʠʥʠʤʫʤ ʨʝʩʫʨʩʦʚ. 

ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʙʷʟʘʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ 

ʧʫʥʢʪʘʤ: 

- ɺʩʝʦʙʱʥʦʩʪʴ: ʕʪʦʪ ʙʠʦʤʝʪʨʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴ-

ʩʷ ʫ ʚʩʝʭ ʣʶʜʝʡ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ. 

- ʋʥʠʢʘʣʴʥʦʩʪʴ: ɹʠʦʤʝʪʨʠʷ ʦʧʨʦʚʝʨʛʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʚʫʭ ʠʣʠ 
ʙʦʣʝʝ ʣʶʜʝʡ ʩʦ ʩʭʦʞʠʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

- ʇʦʩʪʦʷʥʩʪʚʦ: ʜʣʷ ʫʩʧʝʰʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦ-

ʷʥʩʪʚʦ ʚʦ ʚʨʝʤʝʥʠ. 

- ʀʟʤʝʨʠʤʦʩʪʴ: ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʟʘʥʝʩʝʥʠʷ ʠʭ ʚ ʙʘʟʫ 

ʜʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʳ ʜʦʣʞʥʳ ʠʟʤʝʨʠʪʴ ʧʨʠʟʥʘʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʫʩʪ-

ʨʦʡʩʪʚʦʤ.  

- ʇʨʠʝʤʣʝʤʦʩʪʴ: ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʜʦʙʨʦʚʦʣʴʥʦ ʩʦʛʣʘʰʘʪʴʩʷ ʥʘ 
ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

- ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ: ɺʦʟʜʝʡʩʪʚʠʝ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ ʥʝ ʜʦʣʞʥʦ ʚʣʠʷʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝ-

ʪʦʜʘ. 

- ʉʪʦʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ. 

ɼʣʷ ʨʘʩʯʸʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʤʝʪʨʠʢʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʠ ʠʟʫʯʝʥʳ 

6 ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʢʘʯʝʩʪʚʦ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ (ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, 

ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ʫʞʝ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʘ ʙʘʟʘ ʜʘʥʥʳʭ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ): 

- ɺʆʈ (FTE) ï ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʨʝʛʠʩʪʨʘʮʠʠ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʩʚʷʟʘʥ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʠʯʠʥʘʤ ʥʝ ʤʦʛʫʪ ʧʨʝ-

ʜʦʩʪʘʚʠʪʴ ʟʘʧʠʩʴ ʨʝʯʝʚʦʛʦ ʦʙʨʘʟʮʘ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠʣʠ ʥʝ ʤʦʛʫʪ 

ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪ ʚʝʨʦʷʪʥʦʩʪʠ ʠʜʝʥʪʠʯʥʦʩʪʠ ʛʦʣʦʩʘ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ 

ʰʘʙʣʦʥʦʤ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ.  

- ɺʆʉɼ (FTA) ï ʵʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʩʙʦʨʘ ʜʘʥʥʳʭ. ɺʆʉɼ ʦʧ-

ʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʪʨʘʥʟʘʢʮʠʠ, ʧʨʠʯʸʤ ʚʳʷʚʣʷʶʪʩʷ ʩʠʪʫʘʮʠʠ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʠ ʦʜʥʦʛʦ ʦʙʨʘʟʮʘ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʘʯʝʩʪʚʘ ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ. 

- ɺʃʅʉ (FNMR) ï ʵʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʣʦʞʥʦʛʦ ʥʝʩʦʚʧʘʜʝʥʠʷ. ʌʠʢʩʠ-

ʨʫʝʪ ʥʝʚʝʨʥʳʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʰʠʙʢʦʡ ʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

çʩʚʦʠʭè ʧʨʠ ʢʦʨʨʝʢʪʥʳʭ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

- ɺʃʉ (FMR) ï ʚʝʨʦʷʪʥʦʩʪʴ ʣʦʞʥʦʛʦ ʩʦʚʧʘʜʝʥʠʷ. ɼʘʥʥʳʡ ʧʦʢʘʟʘ-

ʪʝʣʴ ʫʯʠʪʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʧʳʪʦʢ çʯʫʞʦʛʦè, ʢʦʛʜʘ ʝʛʦ ʦʙʨʘʟʝʮ ʦʰʠ-

ʙʦʯʥʦ ʩʦʚʧʘʣ ʩ ʦʙʨʘʟʮʦʤ çʩʚʦʝʛʦè ʧʦʣʴʟʦʚʘʪʝʣʷ.  
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- ɺʃʅɼ (FRR) ïʚʝʨʦʷʪʥʦʩʪʴ ʣʦʞʥʦʛʦ ʥʝʜʦʧʫʩʢʘ ʢʣʠʝʥʪʘ. 

FRRʬʠʢʩʠʨʫʝʪ ʪʨʘʥʟʘʢʮʠʠ çʩʚʦʝʛʦè ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʰʠ-

ʙʦʯʥʦ ʧʨʠʥʷʪʳ ʟʘ çʯʫʞʠʝè. 

- ɺʃɼ (FAR) ï ʚʝʨʦʷʪʥʦʩʪʴ ʣʦʞʥʦʛʦ ʜʦʧʫʩʢʘ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʦʧʨʝʜʝʣʷʝʪ ʪʨʘʥʟʘʢʮʠʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ çʯʫʞʦʛʦè, ʢʦʪʦʨʳʝ ʧʦ ʦʰʠʙʢʝ 

ʙʳʣʠ ʧʨʠʥʷʪʳ ʢʘʢ ʩʚʦʠ.  

ɼʣʷ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʝʪʦʜʦʚ ʙʠʦʤʝʪʨʠʯʝ-

ʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ FAR ʠ FRR ʚʳʛʣʷʜʷʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

 
ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʝʥʠʝ ʟʥʘʯʝʥʠʡ FAR FRR  

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

 

ɹʠʦʤʝʪʨʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ FAR, % FRR, % 

ʆʪʧʝʯʘʪʢʠ ʧʘʣʴʮʝʚ 0, 001 0,6 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮʘ 0,1 2,5 

ʈʘʜʫʞʥʘʷ ʦʙʦʣʦʯʢʘ ʛʣʘʟʘ 0,00001 0,016 

ʉʝʪʯʘʪʢʘ ʛʣʘʟʘ 0,001 0,4 

ɻʦʣʦʩ 0, 009 1,3 

ʈʠʩʫʥʦʢ ʚʝʥ 0,0008 0,01 

ʈʫʢʦʧʠʩʥʳʡ ʧʦʯʝʨʢ 0,09 3,2 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʘʤʳʤʠ ʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝ-

ʣʷʤʠ ʧʦ ʣʦʞʥʦʩʪʠ ʧʨʦʧʫʩʢʘ ʠ ʣʦʞʥʦʤʫ ʦʪʢʘʟʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʜʫʞʥʘʷ 

ʦʙʦʣʦʯʢʘ ʛʣʘʟʘ, ʘ ʩʘʤʦʡ ʥʝʧʨʠʛʣʷʜʥʦʡ ʩ ʜʘʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʨʫʢʦʧʠʩʥʳʡ ʧʦʯʝʨʢ. 

ɼʣʷ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʨʘʙʦʪʳ ʣʶʙʦʡ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠ-

ʥʷʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʫʶ ʢʨʠʚʫʶ, ʠʣʠ ROC-ʢʨʠʚʫʶ 

(ReceiverOperatingCharacteristic). ʆʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 

ʦʰʠʙʢʘʤʠ 1-ʛʦ (ʥʝ ʜʦʧʫʩʢ ʩʚʦʝʛʦ) ʠ 2-ʛʦ (ʧʨʦʧʫʩʢ ʯʫʞʦʛʦ) ʨʦʜʘ: 

FRR=FRR (FAR). ʇʨʠʤʝʨ ROC-ʢʨʠʚʦʡ ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1.  ʂʨʠʚʘʷ ROC  

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʣʦʩʦʚʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ ʙʦʣʴ-

ʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʛʦ/ʩʦʙʨʘʥʥʦʛʦ ʙʠʦʤʝʪ-

ʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʦ, ʚʩʸ ʞʝ, ʥʝ ʠʩʢʣʶʯʝʥʳ ʦʰʠʙʢʠ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦ-

ʛʦ ʨʦʜʘ.  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]  ʈʝʞʠʤ ʜʦʩʪʫʧʘ  

https://ru.wikipedia.org/wiki/ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ_ʩʠʩʪʝʤʳ_ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

2. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ [ʕʣʝʢʪʨʦʥ-

ʥʳʡ ʨʝʩʫʨʩ]  ʈʝʞʠʤ ʜʦʩʪʫʧʘ  https://bstudy.net/628687/informatika/ 

otsenka_effektivnosti_sistemy_biometricheskoy_autentifikatsii. 
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ʈɸɿʈɸɹʆʊʂɸ ʀɻʈʆɺʆɻʆ ɸʅɼʈʆʀɼ ï ʇʈʀʃʆɾɽʅʀʗ 

ɼʃʗ ɼɽʊɽʁ 
 

ɽ.ɸ. ʊʘʨʝʣʢʠʥʘ, ɺ.ʂ. ʄʘʝʚʩʢʠʡ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɺ.ʂ. ʄʘʝʚʩʢʠʡ, ʢʘʥʜ. ʪʝʭ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʈʘʟʨʘʙʦʪʢʘ ʠʛʨʦʚʦʛʦ android - ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʜʝʪʝʡ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʚʦ-

ʜʠʪʩʷ ʚ ʩʨʝʜʝ Unity  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʛʨʘ, ʧʨʦʛʨʘʤʤʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ, 
Unity. 

 

DEVELOPMENT GAME THE ANDROID - APPLICATION          

FOR CHILDREN  
 

E.A. Tarelkina, V.K. Maevsky 
 

Scientific Supervisor ï V.K. Maevsky, Candidate of Technical Scienc-

es, Associate Professor 
 

Yaroslavl State Technical University 
 

 Development of game android - the application for children. It is developed in 

the environment of Unity. 

Keywords: game, software application, mobile phones, Unity. 
 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʛʨʦʚʦʛʦ android - ʧʨʠʣʦʞʝʥʠʷ 

ʜʣʷ ʜʝʪʝʡ. ʇʨʠʣʦʞʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʠʛʨʦʚʦʤ ʜʚʠʞʢʝ Unity. ʀʛʨʦ-

ʚʦʝ ʧʨʠʣʦʞʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʜʣʷ ʜʝʪʝʡ 5-9 ʣʝʪ. ɺʘʞʥʫʶ ʯʘʩʪʴ ʧʨʦʝʢ-

ʪʘ ʩʦʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʘ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʨʦʜʠ-

ʪʝʣʶ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʨʝʙʝʥʦʢ ʙʫʜʝʪ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʦʚʘʪʴ ʩ ʧʨʠʣʦʞʝʥʠʝʤ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʧʝʨʝʫʪʦʤʣʝʥʠʷ ʨʝʙʝʥʢʘ.  

ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ Unity 

ʷʚʣʷʶʪʩʷ: ʚʠʟʫʘʣʴʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ, ʤʝʞʧʣʘʪʬʦʨʤʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠ 

ʤʦʜʫʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʛ. 

ʄʦʩʢʚʳ ʧʨʠʝʤʣʝʤʦʝ ʚʨʝʤʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʝʪʝʡ ï ʫʯʝʥʠʢʦʚ 1-2 ʢʣʘʩʩʘ ʩ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʙʦʣʝʝ 25 ʤʠʥʫʪ, 3-4 

ʢʣʘʩʩʘ ï ʥʝ ʙʦʣʝʝ 30 ʤʠʥʫʪ [1].  
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ʊʘʢʞʝ ʫʪʦʤʣʷʝʤʦʩʪʴ ʨʝʙʝʥʢʘ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʵʤʦʮʠʦ-

ʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʟʘʥʷʪʠʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʩʠʩʪʝʤʝ ʈʦʜʠʪʝʣʴʩʢʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʧʨʠʣʦʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʙʝʟʦʧʘʩʥʦʝ ʚʨʝʤʷ ʠʛʨʳ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 

25-30 ʤʠʥʫʪ. ɺʨʝʤʷ ʚ ʠʛʨʝ ʤʦʞʝʪ ʟʘʜʘʚʘʪʴʩʷ ʣʶʙʦʝ ʧʦ ʫʩʤʦʪʨʝʥʠʶ ʨʦʜʠ-

ʪʝʣʷ. ʇʨʠʣʦʞʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʜʥʦʡ ʠʛʨʳ ʜʣʷ ʜʝʪʝʡ 

ʨʘʟʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʙʝʥʢʫ ʧʦʣʫʯʠʪʴ ʟʥʘʥʠʷ, ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʝ ʝʛʦ ʚʦʟʨʘʩʪʫ. ʋʨʦʚʥʠ: ʣʝʛʢʠʡ, ʩʨʝʜʥʠʡ ʠ ʚʳʩʦʢʠʡ (ʧʦ ʩʣʦʞʥʦ-

ʩʪʠ). 

ʎʚʝʪʘ ʚ ʠʛʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʝʜʥʝʡ ʷʨʢʦʩʪʠ, 

ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʧʝʨʝʛʨʫʟʢʫ ʨʝʙʝʥʢʘ. ʆʢʥʦ ʧʨʠʣʦ-

ʞʝʥʠʷ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 1. ʆʢʥʦ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʆʢʥʦ ʤʝʥʶ ʜʝʪʩʢʦʛʦ ʠʛʨʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.2 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 2. ʆʢʥʦ ʤʝʥʶ ʜʝʪʩʢʦʛʦ ʠʛʨʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ʉʪʝʧʘʥʦʚʘ ʄ.ʀ. ʠ ʜʨ. ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ 

ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ. [ʊʝʢʩʪ] //ʅʘʫʯʥʳʝ ʚʝʜʦʤʦʩʪʠ ɹʝʣʛʦʨʦʜʩʢʦ-

ʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʄʝʜʠʮʠʥʘ. ʌʘʨʤʘʮʠʷ.  2014.  ˉ24(195), ɺʳ-

ʧʫʩʢ 28/1. ʉ. 95-97.  



208 
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ʈɸɿɺʀʊʀɽ ʀ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ 

ʊɽʍʅʆʃʆɻʀʁ ɻʆʉʋɼɸʈʉʊɺʆʄ 
 

ɸ.ɺ. ʊʨʫʰʢʦʚʘ, ɸ.ʖ. ɺʦʣʢʦʚ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɸ.ʖ. ɺʦʣʢʦʚ, ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʘʢʘʜʝʤʠʷ ʙʠʟʥʝʩʘ ʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʄʋɹʠʅʊ) 

 
ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʘʭ, ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʠ ʜʘʣʴʥʝʡʰʠʝ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʛʦ-

ʩʫʜʘʨʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʵʣʝʢʪʨʦʥʥʦʝ ʧʨʘʚʠʪʝʣʴ-

ʩʪʚʦ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ. 
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The use of information technologies in state and municipal structures, its re-
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ɺ ʥʘʰʝʤ ʥʝʩʦʚʝʨʰʝʥʥʦʤ, ʥʦ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʤʠʨʝ ʠʥ-

ʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʳʡ ʠ ʥʝʦʪʲʝʤʣʝʤʳʡ ʨʝʩʫʨʩ, ʘʢʪʫʘʣʴ-

ʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʝʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʝʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʦʙʱʝ ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ.  

ʊʝʢʫʱʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʩʩʦʚʳʤ ʚʥʝ-

ʜʨʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʜʥʦ ʠʟ ʚʘʞʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴ-
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ʟʦʚʘʥʠʝ ʠʭ ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ. ʇʨʘʚʠʣʴ-

ʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʭʨʘʥʠʪʴ, ʧʦʣʫ-

ʯʘʪʴ, ʧʝʨʝʜʘʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ. ɸ ʪʘʢʞʝ ʵʪʦ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝ-

ʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʦʚʳʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʢʨʘʱʘʝʪʩʷ 

ʩʨʦʢ, ʜʣʷ ʧʨʠʥʷʪʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʰʝʥʠʡ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʈʦʩʩʠʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ: ʪʝʭʥʦʣʦʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʙʶʜʞʝʪʥʦʡ ʠ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʘʤʠ; ʪʝʭʥʦʣʦʛʠʠ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʨʪʘʣʦʚ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʠ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩ ʛʨʘʞʜʘʥʘʤʠ ʯʝʨʝʟ ʩʝʪʠ; ʪʝʭʥʦʣʦʛʠʠ ʥʘʢʦʧʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʝʜʠʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʪʝʭʥʦʣʦʛʠʠ ʤʫʥʠ-

ʮʠʧʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʬʝʨʳ (ʩʦʟʜʘʥʠʝ ʝʜʠʥʳʭ ʨʘʩʯʝʪʥʦ-ʢʘʩʩʦʚʳʭ ʮʝʥʪʨʦʚ) [5]. 

ɺʩʝ ʵʪʦ ʚʣʠʷʝʪ ʥʘ ʩʘʤʳʡ ʘʢʪʫʘʣʴʥʳʡ ʟʘʧʨʦʩ ʛʨʘʞʜʘʥ ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʦʣʫ-

ʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴ-

ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʪʚʝʨʜʠʣʦ ʜʚʘ 

ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʦʪ 28 ʷʥʚʘʨʷ 2002 ʛ. N 65 "ʆ ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦ-

ʛʨʘʤʤʝ çʕʣʝʢʪʨʦʥʥʘʷ ʈʦʩʩʠʷ (2002 - 2010 ʛʦʜʳ)è ʠ ʦʪ 15.04.2014 ˉ 313 

(ʨʝʜ. ʦʪ 21.10.2016) çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ (2011-2020 ʛʦʜʳ)è. 

ʇʨʠʦʨʠʪʝʪʥʳʝ ʚʝʢʪʦʨʳ ʨʘʟʚʠʪʠʷ ʚ ʵʪʠʭ ʧʨʦʛʨʘʤʤʘʭ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦ-

ʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʠ ʨʘʙʦʪʳ ʛʨʘʞʜʘʥ, 

ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ. ɸ ʪʘʢʞʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʮʠʬʨʦʚʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʮʠʬʨʦʚʳʭ ʠ ʪʝʣʝʢʦʤ-

ʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʚ ʢʦʪʦʨʦʝ ʚʭʦʜʷʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʵʣʝ-

ʤʝʥʪʦʚ, ʵʪʦ:  

1) ʝʜʠʥʳʡ ʧʦʨʪʘʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ;  

2) ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʷ; 

3) ʥʘʮʠʦʥʘʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ;  

4) ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʨʝʜʦʩ-

ʪʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ ʚ ʵʣʝʢʪʨʦʥ-

ʥʦʡ ʬʦʨʤʝ;  

5) ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʛʦʣʦʚʥʦʛʦ ʫʜʦʩʪʦʚʝʨʷʶʱʝʛʦ ʮʝʥʪʨʘ. 
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8 ʬʝʚʨʘʣʷ 2018 ʛʦʜʘ ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʚʷʟʠ ʠ ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘ-

ʮʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʜʚʝʣʦ ʠʪʦʛʠ ʨʘʙʦʪʳ ɽʜʠʥʦʛʦ ʧʦʨʪʘʣʘ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʚ 2017 ʛʦʜʫ. ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʦʜʪʚʝʨʜʠʣʦ 

ʩʦʭʨʘʥʝʥʠʝ ʪʝʥʜʝʥʮʠʠ ʨʦʩʪʘ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʦʩʝʪʠʪʝʣʝʡ ʧʦʨʪʘʣʘ, 

ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʟʘʧʨʘʰʠʚʘʝʤʳʭ ʫʩʣʫʛ ʠ ʧʣʘʪʝʞʝʡ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʯʝʨʝʟ ʧʦʨʪʘʣ.  

ʆʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ çʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè ʷʚʣʷ-

ʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘ-

ʮʠʠ ʥʘ ʤʝʩʪʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʤʝʞʜʫ ʦʨʛʘʥʘʤʠ 

ʚʣʘʩʪʠ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʕʣʝʢʪʨʦʥʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ, ʧʦʨʪʘʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠ-

ʧʘʣʴʥʳʭ ʫʩʣʫʛ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʮʝʥʪʨʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠʛʨʘʶʪ ʨʦʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʚʣʘʩʪʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʣʦ ʛʨʘʞʜʘʥʘʤ ʚ 

ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʦʬʦʨʤʣʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʢʫʤʝʥʪʳ, ʧʦʣʫʯʘʪʴ ʠʥʪʝʨʝ-

ʩʫʶʱʫʶ ʠʭ ʫʩʣʫʛʫ, ʘ ʪʘʢʞʝ ʚʣʠʷʪʴ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘ-

ʥʦʚ ʚʣʘʩʪʠ, ʥʘʧʨʘʚʣʷʷ ʩʚʦʠ ʞʘʣʦʙʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʂʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʧʦʣʫʯʠʣʠ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʚʚʝ-

ʜʝʥʠʷ ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʘʚʠʣ ʠ ʧʨʦʮʝʜʫʨ, ʘ ʥʘʣʠʯʠʝ ʜʘʥʥʳʭ ʦʙ ʦʙʨʘʱʝ-

ʥʠʷʭ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʦʰʠʙʢʠ ʠ ʥʘʨʫʰʝʥʠʷ. 

ɺʩʝ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʙʨʘʟʦ-

ʚʘʥʠʠ [3; 4].  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʬʝʨʝ, ʯʪʦ ʥʘʜʦ ʩʢʘʟʘʪʴ ʚ ʈʦʩʩʠʠ ʜʘ-

ʝʪʩʷ ʩ ʪʨʫʜʦʤ [1], ʧʦʟʚʦʣʷʶʱʠʭ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʧʨʷʤʳʝ ʠ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʦʙʱʝʩʪʚʦʤ, ʠ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʨʘʩʰʠʨʝʥʠʠ ʠʥ-

ʬʦʨʤʘʪʠʟʘʮʠʠ (ʮʠʬʨʦʚʠʟʘʮʠʠ), ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʚʥʝʜʨʝʥʠʠ ʤʦʞʝʪ 

ʩʳʛʨʘʪʴ ʙʠʟʥʝʩ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʣʳʡ [2]. 

ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʈʦʩʩʠʷ ʩʜʝʣʘʣʘ ʙʦʣʴʰʦʡ ʰʘʛ ʚ ʨʘʟʚʠʪʠʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʠ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʵʪʦ, ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʦʩʪʘʝʪʩʷ ʥʘ ʥʝʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. 

ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʦʪʩʪʘʚʘʥʠʝʤ ʦʪ ʜʨʫʛʠʭ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ʉʣʘʙʦʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʠ 

ʫʩʣʦʞʥʷʝʪʩʷ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʤʥʦʞʝʩʪʚʦʤ 
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ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ɺ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʚʦʧʨʦʩʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʥʠʤʘʶʪ 

ʦʩʦʙʦʝ ʠ ʚʘʞʥʦʝ ʤʝʩʪʦ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʤʝʪʦʜʠʢʠ ʚʥʝʜʨʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʝʨʝʧʦʜʛʦ-

ʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 
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ɺɺɽɼɽʅʀɽ 

ɺ ʣʠʥʛʚʠʩʪʠʢʝ ʨʠʪʤ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʨʝʛʫʣʷʨʥʦʝ ʧʦʚʪʦʨʝ-

ʥʠʝ ʩʭʦʞʠʭ ʠ ʩʦʠʟʤʝʨʠʤʳʭ ʝʜʠʥʠʮ ʨʝʯʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʩʪʨʫʢʪʫʨʠ-

ʨʫʶʱʠʝ, ʪʝʢʩʪʦʦʙʨʘʟʫʶʱʠʝ, ʚʳʨʘʟʠʪʝʣʴʥʳʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʬʫʥʢʮʠʠ 

[1]. ʇʦʠʩʢ ʣʝʢʩʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʨʠʪʤʘ ʚ ʙʦʣʴʰʠʭ ʧʨʦʟʘʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝ-



213 

 

ʜʝʥʠʷʭ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ ʠ ʦʙʲʝʤʥʳʡ, ʧʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʪʘʢʠʭ ʘʩʧʝʢʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʷʝʪ ʨʘʙʦʪʫ 

ʵʢʩʧʝʨʪʦʚ. 
ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ 
ʇʝʨʝʜ ʘʚʪʦʨʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʩʦʟʜʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʘʣ-

ʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʩʣʝʜʫʶʱʠʭ ʣʝʢʩʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʨʠʪʤʠʢʠ ʪʝʢʩʪʘ: ʘʥʘ-

ʬʦʨʘ ï ʧʦʚʪʦʨ ʩʣʦʚ ʚ ʥʘʯʘʣʝ ʠʣʠ ʚ ʯʘʩʪʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʵʧʠʬʦʨʘ ï ʧʦʚʪʦʨ 

ʩʣʦʚ ʚ ʢʦʥʮʝ ʚʳʩʢʘʟʳʚʘʥʠʡ, ʩʠʤʧʣʦʢʘ ï ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʘ-

ʬʦʨʳ ʠ ʵʧʠʬʦʨʳ, ʘʥʘʜʠʧʣʦʩʠʩ ï ʧʦʚʪʦʨʝʥʠʝ ʢʦʥʝʯʥʦʛʦ ʩʣʦʚʘ ʦʜʥʦʡ ʯʘʩʪʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʥʘʯʘʣʝ ʥʦʚʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ, ʧʨʦʩʪʦʡ ʧʦʚʪʦʨ ʩʣʦʚ.  
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʦʧʠʩʘʥʥʳʭ ʘʩʧʝʢʪʦʚ ʨʠʪʤʠʢʠ ʧʨʦʟʘʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ. ʅʘ 

ʦʩʥʦʚʝ ʵʪʠʭ ʘʣʛʦʨʠʪʤʦʚ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʛʨʘʤʤʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠ 

ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʘʥʘʣʠʟʫ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. 
ɸʃɻʆʈʀʊʄ ʇʆʀʉʂɸ ɸʅɸʌʆʈ 

ʇʦʠʩʢ ʘʥʘʬʦʨ ʠ ʧʦʜʩʯʝʪ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʨʝʘʣʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

1. ʌʦʨʤʠʨʫʝʪʩʷ ʤʘʩʩʠʚ ʧʝʨʚʳʭ ʩʣʦʚ ʚʩʝʭ ʧʨʝʜʣʦʞʝʥʠʡ ʚʤʝʩʪʝ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʣʷ ʵʪʠʭ ʩʣʦʚ ʧʨʝʜʣʦʞʝʥʠʷʤʠ. 

2. ɺ ʤʘʩʩʠʚʝ ʧʝʨʚʳʭ ʩʣʦʚ ʚʩʝʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʜʩʯʝʪ 

ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ. 

3. ʀʟ ʤʘʩʩʠʚʘ ʧʝʨʚʳʭ ʩʣʦʚ ʧʨʝʜʣʦʞʝʥʠʡ ʫʜʘʣʷʶʪʩʷ ʚʩʝ ʵʣʝʤʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʧʦʚʪʦʨʷʶʪʩʷ ʤʝʥʝʝ 2 ʨʘʟ. 

4. ʉ ʧʦʤʦʱʴʶ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʪʝʢʩʪʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʠʩʢ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ ʧʝʨʚʳʤʠ ʩʣʦʚʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ ʠʟ ʤʘʩʩʠ-

ʚʘ. ɼʣʷ ʜʘʥʥʳʭ ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ ʪʘʢʞʝ ʭʨʘʥʷʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʪʠʤ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʤ ʧʨʝʜʣʦʞʝʥʠʷ. 

5. ʇʫʥʢʪ 4 ʧʦʚʪʦʨʷʝʪʩʷ ʩ ʧʦʣʫʯʝʥʥʳʤ ʤʘʩʩʠʚʦʤ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩ 

ʧʦʤʦʱʴʶ ʧʦʠʩʢʘ ʫʜʘʝʪʩʷ ʥʘʡʪʠ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ. 

6. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʦʠʩʢ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʙʳʣ ʟʘʚʝʨʰʝʥ, ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʫʜʘʣʝʥʠʝ ʚʩʝʭ ʜʫʙʣʠʢʘʪʦʚ ʠʟ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʤʘʩʩʠʚʘ. 

ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ï ʤʘʩʩʠʚ ʘʥʘʬʦʨ ʠ ʜʣʠʥʘ ʵʪʦʛʦ ʤʘʩʩʠʚʘ. 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʙʳʣ ʧʨʦʪʝʩʪʠʨʦʚʘʥ ʥʘ ʧʝʨʚʦʡ ʯʘʩʪʠ ʧʨʦʠʟʚʝʜʝ-

ʥʠʷ ʌ. ɼʦʩʪʦʝʚʩʢʦʛʦ çʇʨʝʩʪʫʧʣʝʥʠʝ ʠ ʥʘʢʘʟʘʥʠʝè ʚ ʧʝʨʝʚʦʜʝ ʥʘ ʘʥʛʣʠʡ-

ʩʢʠʡ ʷʟʳʢ. ɺ ʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʥʘʡʜʝʥʦ 99 ʘʥʘʬʦʨ. ʅʘʧʨʠʤʝʨ, ʚ 

ʦʪʨʳʚʢʝ çéHe was so immersed in himselféHe was crushed by poverty,é 

He had entirelyéè ʧʦʚʪʦʨʷʝʪʩʷ ʤʝʩʪʦʠʤʝʥʠʝ çheè. 
ɸʃɻʆʈʀʊʄ ʇʆʀʉʂɸ ʕʇʀʌʆʈ 

ʇʦʠʩʢ ʵʧʠʬʦʨ ʠ ʧʦʜʩʯʝʪ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʘʥʘʣʦʛʠʯʝʥ ʨʝʘʣʠʟʘʮʠʠ ʘʣ-

ʛʦʨʠʪʤʘ ʜʣʷ ʘʥʘʬʦʨ. ɻʣʘʚʥʳʤʠ ʦʪʣʠʯʠʷʤʠ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ ʩʧʠʩʢʦʚ 

ʧʦʩʣʝʜʥʠʭ ʩʣʦʚ/ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ ʚ ʧʨʝʜʣʦʞʝʥʠʷʭ ʚʤʝʩʪʦ ʧʝʨʚʳʭ. 
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ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʙʳʣ ʧʨʦʪʝʩʪʠʨʦʚʘʥ ʥʘ ʪʦʤ ʞʝ ʧʨʦʠʟʚʝʜʝʥʠʠ. ɺ 

ʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʥʘʡʜʝʥʦ 43 ʵʧʠʬʦʨʳ. ʅʘʧʨʠʤʝʨ, ʚ ʦʪʨʳʚʢʝ 

çéYes, that is too conspicuous...Ludicrous, and therefore conspicuouséè 

ʧʦʚʪʦʨʷʝʪʩʷ ʩʣʦʚʦ çconspicuousè. 
ɸʃɻʆʈʀʊʄ ʇʆʀʉʂɸ ɸʅɸɼʀʇʃʆʉʀʉʆɺ 

ʇʦʠʩʢ ʘʥʘʜʠʧʣʦʩʠʩʦʚ ʠ ʧʦʜʩʯʝʪ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʩʣʝ-

ʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: 

1. ʉ ʧʦʤʦʱʴʶ ʨʝʛʫʣʷʨʥʳʭ ʚʳʨʘʞʝʥʠʡ ʧʨʦʠʟʚʦʜʠʤ ʧʦʠʩʢ ʚʩʝʭ ʪʘ-

ʢʠʭ ʤʝʩʪ, ʛʜʝ ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ ʦʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʟʥʘʢʘ ʧʨʝʧʠʥʘʥʠʷ ʩʪʦʷʪ ʦʜʠ-

ʥʘʢʦʚʳʝ ʦʜʠʥʦʯʥʳʝ ʩʣʦʚʘ. 

2. ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʚʪʦʨʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʠʩʢʘ, ʥʦ ʫʞʝ ʜʣʷ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʡ ʜʣʠʥʳ 2 ʠ ʙʦʣʝʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʪʘʢʦʝ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-

ʥʳʤ. 

3. ʇʦʩʣʝ ʥʘʭʦʞʜʝʥʠʷ ʚʩʝʭ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦʣʫʯʝʥʥʳʡ ʤʘʩʩʠʚ 

ʬʠʣʴʪʨʫʝʪʩʷ ʥʘ ʥʘʣʠʯʠʝ ʜʫʙʣʠʢʘʪʦʚ. ʈʝʟʫʣʴʪʘʪ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʠʩʢʦʤʳʤ ʩʧʠʩʢʦʤ ʘʥʘʜʠʧʣʦʩʠʩʦʚ. 

4. ɺʦʟʚʨʘʱʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ï ʤʘʩʩʠʚ ʘʥʘʜʠʧʣʦʩʠʩʦʚ ʠ ʜʣʠʥʘ ʵʪʦʛʦ 

ʤʘʩʩʠʚʘ. 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʙʳʣ ʧʨʦʪʝʩʪʠʨʦʚʘʥ ʥʘ ʪʦʤ ʞʝ ʧʨʦʠʟʚʝʜʝʥʠʠ. ɺ 

ʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʥʘʡʜʝʥʦ 48 ʘʥʘʜʠʧʣʦʩʠʩʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʦʪʨʳʚʢʝ 

çéGive me four roubles anyway ï Iôll redeem it, itôs my fatherôs. éè ʧʦʚʪʦ-

ʨʷʝʪʩʷ ʩʣʦʚʘ ʥʘ ʩʪʳʢʝ çit, itôsè. 

ɸʃɻʆʈʀʊʄ ʇʆʀʉʂɸ ʉʀʄʇʃʆʂ 

ʇʦʠʩʢ ʩʠʤʧʣʦʢ ʠ ʧʦʜʩʯʝʪ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʤʘʩʩʠʚʦʚ ʵʧʠʬʦʨ ʠ ʘʥʘʬʦʨ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʘʭ 

ʨʘʙʦʪʳ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʧʦʠʩʢ ʩʦʚʧʘʜʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʙʦʠʭ ʤʘʩʩʠʚʘʭ. 

ɼʣʷ ʥʘʡʜʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʧʨʝʜʣʦʞʝʥʠʡ, ʚ 

ʢʦʪʦʨʳʭ ʦʥʠ ʙʳʣʠ ʥʘʡʜʝʥʳ. ʕʣʝʤʝʥʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʩʝ ʩʦʚʧʘʣʦ ʟʘʥʦʩʷʪ-

ʩʷ ʚ ʤʘʩʩʠʚ ʩʠʤʧʣʦʢ. ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʠʩʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʜʩʯʝʪ 

ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʚ ʥʝʤ. 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʙʳʣ ʧʨʦʪʝʩʪʠʨʦʚʘʥ ʥʘ ʧʝʨʚʦʡ ʯʘʩʪʠ ʧʨʦʠʟʚʝʜʝ-

ʥʠʷ ʌ. ɼʦʩʪʦʝʚʩʢʦʛʦ çʇʨʝʩʪʫʧʣʝʥʠʝ ʠ ʥʘʢʘʟʘʥʠʝè ʚ ʧʝʨʝʚʦʜʝ ʥʘ ʘʥʛʣʠʡ-

ʩʢʠʡ ʷʟʳʢ. ɺ ʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʥʘʡʜʝʥʦ 9 ʩʠʤʧʣʦʢ. ʅʘʧʨʠʤʝʨ, ʚ 

ʦʪʨʳʚʢʝ çéAnd Iôm drinking, sir! And Iôve already drunk them up, sir! éè 

ʧʦʚʪʦʨʷʶʪʩʷ ʩʣʦʚʘ çAndè ʚ ʥʘʯʘʣʝ ʠ çsirè ʚ ʢʦʥʮʝ. 
ɸʃɻʆʈʀʊʄ ʇʆʀʉʂɸ ʇʈʆʉʊʓʍ ʇʆɺʊʆʈʆɺ 

ʇʦʠʩʢ ʧʨʦʩʪʳʭ ʧʦʚʪʦʨʦʚ ʠ ʧʦʜʩʯʝʪ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʆʨʛʘʥʠʟʫʝʤ ʮʠʢʣ ʧʦ ʤʘʩʩʠʚʫ ʧʨʝʜʣʦʞʝʥʠʡ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʣʦ-

ʞʝʥʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʩʩʠʚ ʩʣʦʚ ʜʘʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʩ ʢʦʣʠ-

ʯʝʩʪʚʦʤ ʧʦʚʪʦʨʝʥʠʡ ʢʘʞʜʦʛʦ ʩʣʦʚʘ. 
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2. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʤʘʩʩʠʚʳ ʟʘʥʦʩʠʤ ʚ ʝʜʠʥʳʡ ʤʘʩʩʠʚ ʵʣʝʤʝʥʪʳ 

ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʤʘʩʩʠʚ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʠ ʤʘʩʩʠʚʘ ʩʣʦʚ 

ʵʪʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʩ ʧʦʜʩʯʠʪʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʚʪʦʨʝʥʠʡ ʜʣʷ ʢʘʞʜʦ-

ʛʦ ʩʣʦʚʘ. 

3. ʇʨʦʠʟʚʦʜʠʪʩʷ ʦʙʭʦʜ ʤʘʩʩʠʚʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʫʥʢ-

ʪʝ. ʀʟ ʩʧʠʩʢʘ ʩʣʦʚ ʢʘʞʜʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʫʜʘʣʷʶʪʩʷ ʪʝ, ʯʪʦ ʧʦʚʪʦʨʷʶʪʩʷ 

ʤʝʥʝʝ 2 ʨʘʟ. 

4. ʇʦʣʫʯʝʥʥʳʡ ʤʘʩʩʠʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʩʧʠʩʦʢ ʧʨʝʜʣʦʞʝʥʠʡ ʩ 

ʠʤʝʶʱʠʤʠʩʷ ʚ ʥʠʭ ʧʨʦʩʪʳʤʠ ʧʦʚʪʦʨʘʤʠ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʥʦʚʳʡ ʦʙʭʦʜ 

ʵʪʦʛʦ ʤʘʩʩʠʚʘ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʝʜʠʥʳʡ ʩʧʠʩʦʢ ʧʨʦʩʪʳʭ 

ʧʦʚʪʦʨʦʚ. 

5. ʋʜʘʣʷʶʪʩʷ ʚʩʝ ʜʫʙʣʠʢʘʪʳ ʠʟ ʝʜʠʥʦʛʦ ʩʧʠʩʢʘ ʧʨʦʩʪʳʭ ʧʦʚʪʦʨʦʚ. 

ɺʦʟʚʨʘʱʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ï ʤʘʩʩʠʚ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʧʨʦʩʪʳʤʠ ʧʦʚʪʦ-

ʨʘʤʠ ʚ ʥʠʭ, ʜʣʠʥʘ ʝʜʠʥʦʛʦ ʩʧʠʩʢʘ ʧʨʦʩʪʳʭ ʧʦʚʪʦʨʦʚ. 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʙʳʣ ʧʨʦʪʝʩʪʠʨʦʚʘʥ ʥʘ ʧʝʨʚʦʡ ʯʘʩʪʠ ʧʨʦʠʟʚʝʜʝ-

ʥʠʷ ʌ. ɼʦʩʪʦʝʚʩʢʦʛʦ çʇʨʝʩʪʫʧʣʝʥʠʝ ʠ ʥʘʢʘʟʘʥʠʝè ʚ ʧʝʨʝʚʦʜʝ ʥʘ ʘʥʛʣʠʡ-

ʩʢʠʡ ʷʟʳʢ. ɺʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʥʘʡʜʝʥʦ 2095 ʧʨʦʩʪʳʭ ʧʦʚʪʦʨʦʚ. 

ʅʘʧʨʠʤʝʨ, ʚ ʦʪʨʳʚʢʝ çéAs for landlady, from whom he rented this closet 

with dinner and maid ï service included, she lived one flight below, in separate 

rooms, and every time he went out he could not fail to pass by the landladyôs 

kitchen, the door of which almost always stood wide open to the stairs. éè 

ʧʦʚʪʦʨʷʝʪʩʷ ʤʝʩʪʦʠʤʝʥʠʝ çheè ʚ ʦʜʥʦʤ ʧʨʝʜʣʦʞʝʥʠʠ ʪʨʠ ʨʘʟʘ. 
ɿɸʂʃʖʏɽʅʀɽ 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʥʘʭʦʜʠʪʴ ʣʝʢʩʠʯʝ-

ʩʢʠʝ ʘʩʧʝʢʪʳ ʨʠʪʤʘ ʪʝʢʩʪʘ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʣʶ-

ʙʦʤ ʧʦʧʫʣʷʨʥʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʷʟʳʢ JavaScript. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʩʪʘʥʫʪ ʦʩʥʦʚʦʡ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʘʩ-

ʧʝʢʪʦʚ ʘʥʘʣʠʟʘ ʨʠʪʤʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ɹʃɸɻʆɼɸʈʅʆʉʊʀ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ 

ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ19-07-00243 
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ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʩʪʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʠʣʝʨʩʢʦʡ ʩʝʪʠ ʚ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʝ, ʧʨʦʚʦʜʠʪʩʷ ʦʙʟʦʨ ʨʳʥʢʘ ʥʘʠʙʦʣʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 
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ʣʝʥʳ ʧʨʠʥʮʠʧʳ ʠ ʩʧʝʮʠʬʠʢʘ ʨʘʙʦʪʳ ʩ ʜʠʣʝʨʘʤʠ, ʧʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝ-

ʥʠʷ ʧʨʦʜʘʞ ʯʝʨʝʟ ʜʠʣʝʨʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʣʝʨʩʢʘʷ ʩʝʪʴ, ʧʨʦʜʘʞʠ, ʧʦʩʨʝʜʥʠʯʝʩʪʚʦ, ʤʘʨʢʝʪʠʥʛ. 

 

THE RELE VANCE OF THE DESIGN OF THE INTEGRATED 

CONTROL SYSTEM OF SALES THROUGH DEALERS                 

FOR MANUFACTURERS  

 

K.A. Ukolova, T.V. Smirnova 

 

Scientific Supervisor - T.V. Smirnova, Candidate of Economic Scienc-

es, Associate Professor 

 
P.A. Solovyov Rybinsk State Aviation Technical University 

 
The place and efficiency of the dealer network in the market economy is consid-

ered, the market review of the most functional software products for automation of 

sales management through dealers is carried out. Presents the principles and specifics 

of working with dealers, the proposed methods of management of sales through deal-

ers. 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢ-

ʪʦʚ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʩʝʪʠ 

ʧʦʩʨʝʜʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʨʘʟʥʦʛʦ ʪʠʧʘ. ʇʦʜʦʙʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʠ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʫʶʩʷ ʩʠʩʪʝʤʫ. ʀʩʩʣʝʜʦʚʘ-
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ʥʠʝ ʤʝʭʘʥʠʟʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʨʝʜʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʦʥʠ ʠʤʝʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʦʨʤʳ, ʤʝʪʦʜʳ, ʮʝʣʠ ʠ ʩʨʝʜʩʪʚʘ, ʚʦʟʜʝʡʩʪʚʠʷ 

ʠ ʚʥʫʪʨʝʥʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ.  

ɼʠʣʝʨʳ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʩʝʢʪʦʨʦʤ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʠʣʝʨʩʢʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʧʨʝʜʩʪʘʝʪ ʧʝ-

ʨʝʜ ʥʘʤʠ, ʢʘʢ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʢʦʥʢʨʝʪʥʳʡ ʪʠʧ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʕʪʦ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʣʦʞʥʦʝ ʤʥʦʛʦʦʙʨʘʟ-

ʥʦʝ ʷʚʣʝʥʠʝ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʝ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʣʦʞʠʚʰʠʤʩʷ ʚ ʈʌ ʫʩʣʦ-

ʚʠʷʤ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ [1]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʦʜ-

ʭʦʜʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʥʦʰʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩ ʜʠʣʝʨʦʤ.  

ʉ. ʉ. ʐʠʧʠʣʦʚʘ ʜʘʝʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʣʝʨʦʚ: çɼʠʣʝʨʳ - 

ʵʪʦ ʧʦʩʨʝʜʥʠʢʠ, ʧʨʠʦʙʨʝʪʘʶʱʠʝ ʪʦʚʘʨʳ ʫ ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʨʦ-

ʜʘʶʱʠʭ ʠʭ ʧʦʢʫʧʘʪʝʣʷʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʝʨʚʠʩ ʠ ʩʥʘʙʞʝʥʠʝ ʟʘʧʘʩʥʳʤʠ 

ʯʘʩʪʷʤʠ, ʘ ʪʘʢʞʝ ʤʝʣʢʠʡ ʨʝʤʦʥʪ ʪʝʭʥʠʢʠ. ʌʠʨʤʘ-ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʦʙʳʯʥʦ 

ʜʝʣʘʝʪ ʩʢʠʜʢʫ ʩ ʧʨʦʜʘʞʥʦʡ ʮʝʥʳ ʚ ʧʦʣʴʟʫ ʜʠʣʝʨʘ, ʦʧʣʘʯʠʚʘʷ, ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʩʝʨʚʠʩè [2]. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ʩʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʘʣʳʭ 

ʜʠʣʝʨʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʦʧʪʦʚʦʡ ʠ ʤʝʣʢʦʦʧʪʦ-

ʚʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʨʝʟʝʨʚʦʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʦʥ-

ʥʦʡ ʨʘʙʦʪʳ ʚʦʦʙʱʝ, ʠ ʦʧʪʦʚʦʡ ʪʦʨʛʦʚʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ. ʈʘʙʦʪʘʷ ʯʝʨʝʟ ʜʠ-

ʣʝʨʦʚ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʪʝʨʷʝʪ ʢʦʥʪʨʦʣʴ ʥʘʜ ʪʝʤ, ʢʘʢ 

ʠ ʢʦʤʫ ʧʨʦʜʘʶʪ ʪʦʚʘʨ ʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʣʝʨʩʢʦʡ ʩʝʪʠ 

ʧʨʠʥʦʩʠʪ ʚʳʛʦʜʳ, ʪʘʢ ʢʘʢ ʫ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʦʟʥʠʢʘʝʪ ʜʝʬʠʮʠʪ 

ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʷʤʦʛʦ ʤʘʨʢʝʪʠʥʛʘ. ʅʦ, ʜʘʞʝ ʧʨʠ ʩʦʭʨʘʥʝ-

ʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʢʘʥʘʣʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʰʠʨʦʢʘʷ ʜʠʣʝʨʩʢʘʷ ʩʝʪʴ ʧʦʟʚʦ-

ʣʠʪ ʥʘʧʨʘʚʣʷʪʴ ʩʨʝʜʩʪʚʘ ʥʘ ʨʘʟʚʠʪʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝ ʟʘ-

ʪʨʘʛʠʚʘʷ ʠʭ, ʢʘʢ ʨʘʥʝʝ, ʥʘ ʨʝʘʣʠʟʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ [3].  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʜʠʣʝʨʘʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʦʣʥʠʪʴ ʨʳʥʦʢ ʥʝ ʪʦʣʴʢʦ ʩʚʦʝʛʦ ʪʝʨ-

ʨʠʪʦʨʠʘʣʴʥʦʛʦ ʜʝʣʝʥʠʷ, ʥʦ ʠ ʜʨʫʛʠʭ ʦʪʜʘʣʝʥʥʳʭ ʤʝʩʪ. ɼʦʩʪʠʛʘʝʪʩʷ ʵʪʦ 

ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʜʠʣʝʨ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʫʜʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʧʨʦʜʚʠ-

ʞʝʥʠʠ ʧʨʦʜʫʢʪʘ, ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʦʧʠʩʘʥʥʳʝ 

ʚ ʜʦʛʦʚʦʨʝ. ʉʦʚʤʝʩʪʥʦ ʩ ʧʨʝʜʧʨʠʷʪʠʝʤ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʤʘʨʢʝʪʠʥʛʦʚʦʡ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʝ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʩ ʫʩʣʫʛ ʧʦ 

ʧʦʩʪ ʧʨʦʜʘʞʥʦʡ ʧʦʣʠʪʠʢʝ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʇʨʦʙʣʝʤʳ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʥʝʧʨʘʚʠʣʴʥʦ, ʘ 

ʠʥʦʡ ʨʘʟ ʠ ʚʦʚʩʝ ʥʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʩʦʩʪʘʚʣʷʝʪʩʷ ʜʦʛʦʚʦʨ. ɺ ʜʦʛʦʚʦʨʝ 

ʯʝʪʢʦ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʧʠʩʘʥʳ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʥʝ ʪʦʣʴʢʦ ʬʠʨʤʳ, ʥʦ ʠ ʦʙʷ-

ʟʘʥʥʦʩʪʠ ʩʘʤʦʛʦ ʜʠʣʝʨʘ ʧʝʨʝʜ ʬʠʨʤʦʡ. ɺ ʜʦʛʦʚʦʨʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʩʣʦʚʠʷ 
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ʦʧʣʘʪʳ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʦʧʣʘʪʘ, ʪʘʢ ʠ ʯʘʩʪʷʤʠ, ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʝʤ.  

ʆʜʥʦ ʠʟ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʦʝ ʦʙʳʯʥʦ ʩʪʘʚʠʪʩʷ ʧʝʨʝʜ ʜʠʣʝʨʦʤ: ʦʧʠʩʘ-

ʥʠʝ ʧʨʦʜʫʢʮʠʠ ʬʠʨʤʳ ʥʘ ʩʘʡʪʝ ʜʠʣʝʨʘ. ʕʪʘ ʩʪʨʘʪʝʛʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʪʦ, 

ʯʪʦʙʳ ʜʠʣʝʨʳ ʧʨʝʜʦʩʪʘʚʣʷʣʠ ʢʦʤʧʘʥʠʷʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʥʦʚʳʭ ʢʣʠʝʥ-

ʪʦʚ, ʘ ʥʝ ʟʘʙʠʨʘʣʠ ʠʭ ʧʦʩʪʦʷʥʥʳʭ ʟʘʢʘʟʯʠʢʦʚ ʠʣʠ ʪʝʭ, ʢʪʦ ʩʘʤ ʚʳʙʨʘʣ 

ʢʦʤʧʘʥʠʶ. ʆʪʩʶʜʘ ʠ ʚʳʪʝʢʘʶʪ ʚʩʝ ʩʫʜʝʙʥʳʝ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʬʠʨʤʳ ʩʦ 

ʩʚʦʠʤʠ ʜʠʣʝʨʘʤʠ. ʇʨʝʚʝʥʪʠʨʦʚʘʪʴ ʵʪʠ ʤʦʤʝʥʪʳ ʤʦʛʫʪ ʧʨʦʧʠʩʘʥʥʳʝ ʠ 

ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʚ ʜʦʛʦʚʦʨʝ ʫʩʣʦʚʠʷ ʧʦʩʪʘʚʢʠ, ʫʩʣʦʚʠʷ ʧʨʦʜʘʞ, ʦʧʣʘʪʳ. 

ʇʦʠʩʢ ʩʘʤʦʛʦ ʜʠʣʝʨʘ ʜʦʣʞʝʥ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʚʟʘʠʤʦʦʪ-

ʥʦʰʝʥʠʷʤʠ ʩ ʜʠʣʝʨʘʤʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩ ʦʙʝʠʭ 

ʩʪʦʨʦʥ. ʆʩʦʙʦ ʟʥʘʯʠʤʳʡ ʵʬʬʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʪʦʡ ʩʬʝʨʝ. 

ɺ ʫʧʨʘʚʣʝʥʠʠ ʩ ʜʠʣʝʨʘʤʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʪ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʦʭʚʘʪʠʪʴ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʢʦʤʧʘʥʠʡ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʜʠʣʝʨʘʤʠ, ʢʘʢ ʫʞʝ ʩ ʨʘʙʦʪʘʶʱʠʤʠ, ʪʘʢ ʠ ʩ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʤʠ. ʈʳʥʦʢ ʀʉ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʦʪʜʝʣʴʥʳʤʠ ʤʦʜʫʣʷʤʠ ʜʣʷ ʨʝ-

ʰʝʥʠʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ: çɼʠʣʝʨʩʢʠʡ ʧʦʨʪʘʣè ʜʣʷ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ çɹʠʪʨʠʢʩ-ʋʧʨʘʚʣʝʥʠʝ ʩʘʡʪʦʤè, çʂʥʠʛʘ ʫʯʝʪʘ ʜʠʣʝʨʦʚè, çɼʠ-

ʣʝʨʩʢʠʡ ʧʦʨʪʘʣè ʦʪ Fly Fish Soft. ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʜʠʣʝʨʩʢʠʝ ʧʦʨʪʘʣʳ, 

ʤʦʜʫʣʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʞʜʫ ʧʨʝʜʧʨʠ-

ʷʪʠʝʤ ʠ ʜʠʣʝʨʦʤ. ʀʉ ʧʦʟʚʦʣʷʝʪ ʫʜʦʙʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩ-

ʩʘʤʠ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʤʘʨʢʝʪʠʥʛʦʤ (ʘʢʮʠʠ, ʙʦʥʫʩʳ, ʩʢʠʜʢʠ), ʧʨʦʜʚʠʞʝ-

ʥʠʝʤ, ʣʦʛʠʩʪʠʢʦʡ, ʟʘʧʘʩʘʤʠ, ʚʟʘʠʤʦʨʘʩʯʝʪʘʤʠ. ʊʘʢʞʝ ʦʩʦʙʝʥʥʦ ʫʜʦʙʝʥ 

ʤʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ ʟʘʢʘʟʘʤʠ ʦʪ ʜʠʣʝʨʘ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʶ. ʇʨʦʜʫʢʪ ʧʦ-

ʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʩʦʪʨʫʜʥʠʢʦʚ 

ʦʪʜʝʣʦʚ ʧʨʦʜʘʞ ʠ ʣʦʛʠʩʪʠʢʠ, ʢʘʢ ʫ ʜʠʣʝʨʘ, ʪʘʢ ʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʆʜʥʘ-

ʢʦ, ʜʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʩ ʫʞʝ ʜʝʡʩʪʚʫʶʱʠʤʠ ʜʠʣʝ-

ʨʘʤʠ, ʛʜʝ ʩʦʟʜʘʝʪʩʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʙʠʥʝʪʦʚ ʜʠʣʝʨʦʚ. ɺ 
ʧʨʦʜʫʢʪʘʭ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʙʦʨʘ ʜʠʣʝʨʦʚ, ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʧʦ ʢʣʘʩʩʘʤ, ʘ ʪʘʢʞʝ ʥʝ ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ, ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʦʡ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʜʘʞʘʤʠ ʯʝʨʝʟ ʜʠʣʝʨʦʚ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʠʣʝʨʦʚ, ʘ ʪʘʢʞʝ 

ʢʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʦʪʙʦʨʘ. 
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ʊʘʙʣʠʮʘ 1.- ɺʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʠʣʝʨʦʚ 

 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦ ʦʙʦʟʥʘʯʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʙʫʜʫʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ çʜʠʣʝʨʩʢʦʡ ʢʘʨʪʳè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥ-

ʥʳʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʕʪʦ ʧʦʟʚʦ-

ʣʠʪ ʧʨʦʨʘʥʞʠʨʦʚʘʪʴ ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʜʠʣʝʨʦʚ ʧʦ ʢʣʶʯʝ-

ʚʳʤ ʢʨʠʪʝʨʠʷʤ, ʢʦʪʦʨʳʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳ ʜʣʷ ʢʦʤʧʘʥʠʡ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʦʪʙʦʨʝ ʜʠʣʝʨʦʚ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʢʫʱʝʡ ʣʠʢʚʠʜʥʦʩʪʠ, ʬʠʥʘʥʩʦʚʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ 

ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. ʇʦ ʢʘʞʜʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʳʩʪʘʚʣʷʶʪʩʷ 

ʙʘʣʣʳ: 3 (ʥʘʠʣʫʯʰʠʡ ʙʘʣʣ) ʠ 1 (ʥʘʠʭʫʜʰʠʡ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʙʦʨʘ ʤʳ ʧʦ-

ʣʫʯʘʝʤ ʜʠʣʝʨʦʚ ʪʨʝʭ ʢʣʘʩʩʦʚ. ɼʠʣʝʨʘʤ 1 ʢʣʘʩʩʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʪʨʠ ʙʘʣʣʘ ʠʣʠ ʞʝ 25 % ʧʨʠʤʫʪ ʟʥʘʯʝʥʠʷ ʜʚʘ. ɺʝʨʭʥʠʝ ʠ 

ʥʠʞʥʠʝ ʟʥʘʯʝʥʠʷ ʠʪʦʛʦʚʦʡ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʜʠʣʝʨʦʚ 2 ʢʣʘʩʩʘ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʪ ʟʥʘʯʝʥʠʷʤ ʜʚʘ ʠʣʠ ʞʝ 25 % ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʜʥʦʤʫ ʙʘʣʣʫ. 

ɺʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʟʥʘʯʝʥʠʷ ʠʪʦʛʦʚʦʡ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʜʠʣʝʨʦʚ 1 ʢʣʘʩʩʘ 

ʨʘʚʥʳ ʙʦʣʝʝ 25 %, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʥʘʯʝʥʠʶ ʝʜʠʥʠʮʝ. ɺ 

ʩʠʩʪʝʤʝ ʪʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʦʬʦʨʤʣʝʥʠʝ ʜʦʛʦʚʦʨʘ, ʩʦʚʤʝʩʪʥʳʝ ʤʝ-

ʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʪʦʚʘʨʘ, ʦʙʫʯʝʥʠʝ ʜʠʣʝʨʦʚ. ʇʦ ʦʢʦʥʯʘʥʠʠ 

ʨʘʙʦʪ ʩ ʜʠʣʝʨʦʤ ʫ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ. ɺ ʩʠʩʪʝʤʝ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʜʦʢʫʤʝʥʪ çʆʪʯʝʪ ʦʙ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʜʠʣʝʨʦʤè. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʦʨʛʘʥʠʟʦ-

ʚʘʪʴ ʦʪʢʨʳʪʫʶ ʝʜʠʥʫʶ ʧʦʣʠʪʠʢʫ ʩʦʚʤʝʩʪʥʦ ʩ ʜʠʣʝʨʘʤʠ, ʥʘʮʝʣʝʥʥʫʶ ʥʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʠ ʫʩʣʫʛ ʠ ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʨʠʙʳʣʠ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ: 

1) ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʦʨʨʝʢʪʥʳʡ ʚʚʦʜ ʜʘʥʥʳʭ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʠʣʝʨʦʚ; 

ʅʘʠʤʝʥʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʦʮʝʥʢʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʠʣʝʨʦʚ 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥ-

ʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʆʮʝʥʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʳʥʢʘ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ 

ʜʦʣʷ ʨʳʥʢʘ 

ʫʨʦʚʝʥʴ ʮʝʥ 

ʩʪʝʧʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ 

ɸʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʤʘʩʰʪʘʙʳ ʪʦʚʘʨʦʦʙʦʨʦʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʣʘʜʩʢʠʭ 

ʧʣʦʱʘʜʝʡ 

ɸʥʘʣʠʟ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ 

ʦʮʝʥʢʘ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ 

ʦʮʝʥʢʘ ʣʠʢʚʠʜʥʦʩʪʠ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʜʘʞ 

ʆʮʝʥʢʘ ʨʝʩʫʨʩʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 
ʫʨʦʚʝʥʴ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘ-

ʱʝʥʥʦʩʪʠ 
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2) ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ; 

3) ʭʨʘʥʠʪʴ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʥʝʡ ʜʦʢʫʤʝʥʪʳ; 

4) ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʩʧʨʘʚʦʯʥʠʢʦʚ; 

5) ʚʳʙʠʨʘʪʴ ʜʠʣʝʨʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʢʨʠʪʝʨʠʝʚ; 

6) ʦʧʨʝʜʝʣʷʪʴ ʢʣʘʩʩʳ ʜʠʣʝʨʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʣʶʯʝʥʠʝʤ; 

7) ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʜʛʦʪʦʚʢʫ ʜʦʢʫʤʝʥʪʦʚ (ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʰʘʙʣʦʥʳ 

ʧʣʘʥʘ ʧʨʦʜʘʞ, ʜʠʣʝʨʩʢʠʡ ʜʦʛʦʚʦʨ); 

8) ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʜʠʣʝʨʘʤʠ. 

ʆʪ ʨʘʟʚʠʪʠʷ ʜʠʣʝʨʩʢʦʡ ʩʝʪʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʙʲʝʤ ʧʨʦʜʘʞ ʜʘʥ-

ʥʦʛʦ ʢʘʥʘʣʘ ʩʙʳʪʘ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʢʦʣʠʯʝʩʪʚʦ ʜʠʣʝʨʦʚ, ʫʤʥʦʞʝʥʥʦʝ ʥʘ ʚʝʣʠʯʠʥʫ ʩʨʝʜʥʝʛʦ ʩʯʝʪʘ. 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʦʡ ʬʦʨʤʫʣʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢ ʫʚʝʣʠʯʝ-

ʥʠ ʁ ʦʙʲʝʤʘ ʧʨʦʜʘʞ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢʘʢ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʚʝʣʠʯʝʥʠʶ 

ʯʠʩʣʘ ʜʠʣʝʨʦʚ, ʪʘʢ ʠ ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ ʜʠʣʝʨʘ ʠʣʠ 

ʧʨʦʜʘʞʠ ʙʦʣʝʝ ʜʦʨʦʛʠʭ ʪʦʚʘʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ 

ʩʠʩʪʝʤʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʣʞʝʥ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʧʦʚʳ-

ʰʝʥʠʠ ʦʙʲʝʤʘ ʚʳʨʫʯʢʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʦʪʜʝʣʦʚ ʧʨʦʜʘʞ ʠ ʣʦʛʠʩʪʠʢʠ. ɺʩʝ ʵʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʧʨʦʜʚʠʞʝʥʠʶ ʪʦʚʘʨʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʳʥʢʘʭ, ʧʦʠʩʢʫ ʥʦʚʳʭ ʨʳʥʦʯʥʳʭ 

ʥʠʰ, ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʦʚʘʨʦʚ.  
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʩʦʩʪʦʷʥʠʝ ʩʚʷʟʠ ʚ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʸʪ ʦʪ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʠʥʬʦʪʝʣʝ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ ʥʘ-

ʰʝʡ ʩʪʨʘʥʳ. ʗʚʥʦʝ ʦʪʩʪʘʚʘʥʠʝ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʠ 

ʤʘʣʦʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ, ʧʦʩʣʫʞʠʚʰʠʝ ʵʪʦʤʫ. 

ɼʣʷ ʥʘʯʘʣʘ, ʵʪʦ ʩʫʨʦʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʟʦʥʳ, ʘ ʠʤʝʥʥʦ, ʩʠʣʴʥʳʡ ʚʝʪʝʨ, ʧʨʦʤʸʨʟʰʠʡ 

ʛʨʫʥʪ, ʙʦʣʴʰʘʷ ʚʣʘʞʥʦʩʪʴ, ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. ʊʘʢʞʝ ʩʠʪʫʘʮʠʷ ʫʩʫʛʫʙ-

ʣʷʝʪʩʷ ʩʣʘʙʦ ʨʘʟʚʠʪʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ 

ʫʜʘʣʝʥʥʦʩʪʴʶ ʤʘʣʦʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʦʪ ʦʙʣʘʩʪʥʳʭ ʮʝʥʪʨʦʚ. ɺʩʝ ʵʪʦ 
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ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʩʝʪʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʩʣʝʜʫʝʪ 

ʚʳʚʦʜ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʫʞʜʘʝʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪ-

ʚʝ ʣʠʥʠʡ ʩʚʷʟʠ. 

ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʣʠ-

ʥʠʡ ʩʚʷʟʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʧʨʦʢʣʘʜʢʘ ʢʘʙʝʣʷ ʧʦ ʦʧʦʨʘʤ, ʚ ʛʨʫʥʪʝ ʠ ʯʝ-

ʨʝʟ ʚʦʜʷʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ (ʧʦ ʜʥʫ). ʂʘʞʜʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʤʝʝʪ ʩʚʦʡ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ. ʂ ʯʠʩʣʫ ʜʦʩʪʦʠʥʩʪʚ ʧʨʦʢʣʘʜʢʠ ɺʆʃʉ ʧʦ 

ʦʧʦʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘʨʷʜʫ ʩʦ ʩʥʠ-

ʞʝʥʠʝʤ ʢʘʧʠʪʘʣʴʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ (ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʚʦʜʘ 

ʟʝʤʝʣʴ ʦʪʩʫʪʩʪʚʫʝʪ), ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʰʪʘʙʦʚ ʚʦʟʤʦʞʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʚ 

ʤʝʩʪʘʭ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʧʨʦʤʟʦʥʘʭ, ʘ ʪʘʢʞʝ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʠ-

ʧʦʚ ʧʦʯʚʳ [1]. ʀ ʭʦʪʷ ʚʦʟʜʫʰʥʘʷ ʧʨʦʢʣʘʜʢʘ ʦʧʪʠʯʝʩʢʠʭ ʢʘʙʝʣʝʡ ʩʫʱʝʩʪ-

ʚʝʥʥʦ ʧʨʦʱʝ ʧʦʜʟʝʤʥʦʡ, ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ ʠ ʪʘʢʠʝ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʢʣʘʜʢʠ 

ɺʆʃʉ ʧʦ ʦʧʦʨʘʤ, ʢʘʢ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʧʦʚʳʰʝʥʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʥʘʧʨʷʞʝʥʠ-

ʷʤ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʩʣʦʞʥʦʩʪʠ ʨʘʩʯʝʪʘ 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘʛʨʫʟʦʢ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʩʥʦʚ-

ʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʦʩʪʨʦʡʢʠ ɺʆʃʉ ʚ ʛʨʫʥʪʝ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ ʧʨʝʜʳʜʫʱʠʡ ʩʧʦʩʦʙ ʧʦ ʩʪʝʧʝʥʠ ʥʘʜʝʞʥʦʩʪʠ, 

ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʩʪʦʠʪ ʜʦʨʦʞʝ ʠ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ [2]. 

ʋʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʤʝʩʪʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʠʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʝʨʚʳʤʠ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ ʙʫʜʝʪ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʥʪʘʞʘ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʩʚʷʟʠ 

ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʢʣʘʜʢʫ ʢʘʙʝʣʷ ʧʦ ʤʦʨʩʢʦʤʫ ʠʣʠ 

ʦʢʝʘʥʠʯʝʩʢʦʤʫ ʜʥʫ [3]. ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ, ʨʘʟʫʤʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʚʦʜʥʦʡ ɺʆʃʉ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝ-

ʮʠʘʣʴʥʳʝ ʩʫʜʘ, ʢʘʙʝʣʝʫʢʣʘʜʯʠʢʠ. ʇʨʦʢʣʘʜʢʘ ʢʘʙʝʣʷ ʧʦ ʜʥʫ ʤʦʨʷ ʦʪ ʦʜʥʦ-

ʛʦ ʙʝʨʝʛʘ ʜʦ ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘ ʦʜʠʥ ʨʘʟ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜ-

ʥʠʡ ʩʧʦʩʦʙ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɺʆʃʉ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʪʨʝʙʫʝʪ ʩʝʨʴʸʟʥʦʛʦ ʧʦʜ-

ʭʦʜʘ, ʠ ʭʦʨʦʰʝʡ ʧʦʜʛʦʪʦʚʢʠ, ʪʘʢ ʢʘʢ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʥʝ ʤʘʣʝʥʴʢʠʝ ʬʠ-

ʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʠ ʧʨʘʚʦ ʥʘ ʦʰʠʙʢʫ ʙʫʜʝʪ ʦʯʝʥʴ ʜʦʨʦʛʦ ʩʪʦʠʪʴ, ʦʜʥʘʢʦ 

ʢʘʢ ʙʳ ʥʠ ʙʳʣʘ ʜʦʨʦʛʘ ʠ ʩʝʨʴʝʟʥʘ ʵʪʘ ʨʘʙʦʪʘ, ʜʣʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʵʪʦ 

ʚʦʟʤʦʞʥʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤʠ ʙʝʩ-

ʧʝʨʝʙʦʡʥʳʤʠ ʣʠʥʠʷʤʠ ʩʚʷʟʠ. 
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ɺ ʩʚʷʟʠ ʩ ʫʩʠʣʝʥʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪ, ʭʨʘʥʷʪ ʠ ʧʝʨʝʜʘʶʪ ʪʨʝʪʴʠʤ ʣʠʮʘʤ ʠʥʬʦʨʤʘʮʠʶ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠ 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʩʨʝʜʩʪʚʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʩʚʷʟʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʨʘʟʨʘ-

ʙʘʪʳʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʜʦʢʫʤʝʥʪʳ ʧʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ, ʬʦʨʤʠʨʫʶʪʩʷ 
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ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʜʘʞʝ ʧʨʦʚʦʜʠʪʩʷ ʬʝʜʝʨʘʣʴʥʳʡ 

ʟʘʢʦʥ. ʇʦʵʪʦʤʫ, ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦ-

ʧʘʩʥʦʩʪʴ ʵʪʦ ʦʜʥʘ ʠʟ ʚʘʞʥʳʭ ʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʥʠ-

ʤʘʝʪʩʷ ʟʘʱʠʱʝʥʥʦʩʪʴ ʠʥʪʝʨʝʩʦʚ ʚʣʘʜʝʣʴʮʝʚ, ʨʫʢʦʚʦʜʩʪʚʘ, ʢʣʠʝʥʪʦʚ, ʧʦ-

ʩʪʘʚʱʠʢʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦʪ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʫʛ-

ʨʦʟ[1]. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦ-

ʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. ɺʦʧʨʦʩʦʤ ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʪʦ, ʢʘʢʫʶ ʠʤʝʥʥʦ ʠʥʬʦʨʤʘ-

ʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʦʭʨʘʥʷʪʴ ʠ ʪʦ, ʢʘʢʫʶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʠ ʤʝʪʦʜʳ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʧʨʝ-

ʜʝʣʝʥʳ ʮʝʣʠ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʣʝʜʫʝʪ ʧʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʚʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ[2]. 

ɼʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʠ ʨʠʩʢʦʚ ʩʣʝʜʫʝʪ ʦʧʠʩʘʪʴ ʤʦʜʝʣʴ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ, ʫʛʨʦʟ ʠ ʫʷʟʚʠʤʦʩʪʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ 

ʤʦʪʠʚʘʮʠʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʫʛʨʦʟ. ʇʦʜ ʟʣʦʫʤʳʰ-

ʣʝʥʥʠʢʦʤ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʩʪʦʨʦʥʫ, ʢʦʪʦʨʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʚ ʧʦʣʫʯʝʥʠʠ 

ʚʳʛʦʜʳ ʙʣʘʛʦʜʘʨʷ ʥʘʨʫʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʝʨʚʠʯʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʩʣʝʜʫʝʪ ʧʦʣʫʯʠʪʴ 

ʫ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ. ʈʫʢʦʚʦʜʩʪʚʦ ʜʦʣʞʥʦ ʠʤʝʪʴ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʝ ʦ ʪʦʤ, ʢʘʢʠʝ ʩʚʝʜʝʥʠʷ ʠʤʝʶʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʠ ʦ ʪʦʤ, ʯʪʦ ʤʦʞʝʪ 

ʩʣʫʯʠʪʴʩʷ ʚ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʪʨʝʪʴʠʤʠ ʣʠʮʘʤʠ ʠʣʠ ʝʝ ʧʦ-

ʚʨʝʞʜʝʥʠʷ. 

ʇʦʩʣʝ ʤʦʜʝʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʩʣʝʜʫʝʪ ʦʧʠʩʘʪʴ ʤʦʜʝʣʴ ʫʛʨʦʟ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʫʷʟʚʠʤʦʩʪʠ. ʉ ʵʪʠʤ ʥʝʨʘʟʜʝʣʠʤʦ ʩʚʷʟʘʥʘ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨ-

ʤʘʮʠʠ ʠ ʦʮʝʥʢʘ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʆʩʫʱʝʩʪʚʣʝ-

ʥʠʝ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩʳ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʦʥʷʪʴ, ʢʘʢ ʚʩʷ ʠʤʝʶʱʘʷʩʷ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʤʦʜʝʣʴ ʫʛʨʦʟ ʩʣʝʜʫ-

ʝʪ ʚʢʣʶʯʠʪʴ ʚʩʝ ʫʛʨʦʟʳ, ʢʦʪʦʨʳʝ ʚʳʷʚʣʝʥʳ ʧʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʩʠʩ-

ʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʩʤʝʞʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʪʘʢʠʭ ʢʘʢ, ʫʧʨʘʚʣʝʥʠʝ ʠʥʮʠʜʝʥʪʘʤʠ ʠ ʫʷʟʚʠʤʦʩʪʷʤʠ. ɼʘʣʝʝ 

ʚʳʷʚʣʝʥʥʳʝ ʫʛʨʦʟʳ ʩʣʝʜʫʝʪ ʨʘʥʞʠʨʦʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʧʦ 

ʫʨʦʚʥʶ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʨʝʘʣʠʟʘʮʠʠ. ʏʪʦʙʳ ʵʪʦ ʩʜʝʣʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘ-

ʙʦʪʢʠ ʤʦʜʝʣʠ ʜʣʷ ʢʘʞʜʦʡ ʫʛʨʦʟʳ ʫʢʘʟʳʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʬʘʢ-

ʪʦʨʳ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʤʦʜʝʣʠ ʫʛʨʦʟ ʚʘʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʡ, 
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ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ[3]. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʤʝʶʪʩʷ ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ (ʈ), ʨʫʢʦ-

ʚʦʜʷʱʠʝ ʜʦʢʫʤʝʥʪʳ (ʈɼ) ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ (ɻʆʉʊ), ʚʳʧʫʩ-

ʢʘʝʤʳʝ ʅʀʎ çʆʭʨʘʥʘè ʠ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʅʘʧʨʠʤʝʨ, ʨʝʢʦʤʝʥʜʘ-

ʮʠʷ ʈ 78.36.002-2010 çɺʳʙʦʨ ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʦʭʨʘʥʥʳʭ ʪʝʣʝʚʠʟʠ-

ʦʥʥʳʭè ʦʧʠʩʳʚʘʝʪ ʠ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʦʙʲʝʢʪʳ ʧʦ ʩʪʝʧʝʥʠ ʨʠʩʢʘ: ɸ (ʦʩʦʙʦ 

ʚʘʞʥʳʝ), ɹ (ʩʫʱʝʩʪʚʝʥʥʳʡ ʫʱʝʨʙ) ʠ ɺ (ʧʨʦʯʠʝ). ʊʘʢ ʞʝ ʩʫʱʝʩʪʚʫʶʪ 

ɻʆʉʊʳ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ɻʆʉʊ ʈ 

ʀʉʆ/ʄʕʂ 27001-2006 çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʨʝʙʦʚʘʥʠʷè, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘ-

ʥʠʟʘʮʠʷʤʠ ʣʶʙʦʡ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ, 

ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʉʪʘʥʜʘʨʪʦʤ ʫʩʪʘ-

ʥʘʚʣʠʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ, ʚʥʝʜʨʝʥʠʶ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ, 

ʘʥʘʣʠʟʫ, ʤʦʥʠʪʦʨʠʥʛʫ, ʧʦʜʜʝʨʞʢʝ ʠ ʫʣʫʯʰʝʥʠʶ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʩʠʩ-

ʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʜʥʘʢʦ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚ ʈʦʩʩʠʠ ʜʝʡʩʪʚʫʝʪ ʟʘʢʦʥ ʦ ʪʝʭʨʝʛʫʣʠ-

ʨʦʚʘʥʠʠ, ʧʦ ʢʦʪʦʨʦʤʫ ɻʆʉʊʳ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʣʶʙʳʝ ʩʪʘʥʜʘʨʪʳ ʧʨʝʜʧʨʠ-

ʷʪʠʡ, ʥʝ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ. ʆʙʷʟʘʪʝʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʪʝʭ-

ʥʠʯʝʩʢʠʝ ʨʝʛʣʘʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪʩʷ ʣʠʰʴ ʧʦ ʦʩʥʦʚʥʳʤ ʚʦʧʨʦ-

ʩʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʦʙʣʘʩʪʠ ʧʨʦʪʠʚʦʢʨʠʤʠʥʘʣʴʥʦʡ ʟʘʱʠʪʳ ʧʨʝʜʧʦʣʘʛʘ-

ʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ çʆ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦ-

ʪʠʚʦʢʨʠʤʠʥʘʣʴʥʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ ʠ ʠʤʫʱʝʩʪʚʘè, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʦʙʲʝʢʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʫʛʨʦʟ, ʠ ʧʨʝ-

ʜʦʩʪʘʚʣʷʝʪ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʫʨʦʚʥʠ ʟʘʱʠʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʫʛʨʦ-

ʟʳ. 

ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʫʛʨʦʟ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʳʝ 

ʫʷʟʚʠʤʦʩʪʠ. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʠ ʦʮʝʥʢʫ ʫʷʟʚʠʤʦʩʪʝʡ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʘʫʜʠʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʣʷ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʫʛʨʦʟ ʠ ʤʦʜʝʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʢʨʠʪʝʨʠʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʜʝʣʠ ʫʛʨʦʟ, 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʷʟʚʠʤʦʩʪʝʡ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʧ-

ʨʝʜʝʣʝʥʳ ʧʨʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ [3]. 

ʈʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʙʣʝʤ 

ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ, ʘʛʨʝʛʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ. ɺʳʷʚʣʝʥʥʳʝ 

ʫʛʨʦʟʳ ʙʫʜʝʤ ʨʘʥʞʠʨʦʚʘʪʴ ʩ ʫʯʝʪʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʷʟʚʠʤʦʩʪʝʡ. ʅʝʦʙʭʦ-

ʜʠʤʦ ʧʦʣʫʯʠʪʴ ʦʮʝʥʢʫ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʠʥʮʠʜʝʥ-

ʪʘʤ, ʧʨʠʯʠʥʳ ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʶʪ ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʫʛʨʦʟʘʤʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʣʠʙʦ ʧʦʣʫʯʠʪʴ ʦʮʝʥʢʫ ʤʝʪʦʜʦʤ ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʷ ï ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʟʚʝʰʠʚʘʥʠʠ ʬʘʢʪʦʨʦʚ. ɺʝʣʠʯʠʥʘ ʫʱʝʨʙʘ ʠ ʚʝʨʦʷʪ-
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ʥʦʩʪʠ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʚ ʘʙʩʦʣʶʪʥʳʭ ʜʝʥʝʞʥʳʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʠ ʧʨʦʮʝʥʪʘʭ. 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʦʮʝʥʢʠ ʫʷʟʚʠʤʦʩʪʝʡ ʦʯʝʥʴ ʚʘʞʝʥ ʵʢʩʧʝʨʪ-

ʥʳʡ ʦʧʳʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʳ-

ʧʦʣʥʷʶʪ ʦʮʝʥʢʫ ʨʠʩʢʦʚ, ʚʘʞʥʳ ʪʘʢ ʞʝ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʠ ʦʪ-

ʯʝʪʳ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʫʷʟʚʠʤʦʩʪʝʡ ʠ ʫʛʨʦʟ. ɺʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʧʦ-

ʣʠʪʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪ ʧʨʘʚʠʣʘ 

ʦʙʨʘʙʦʪʢʠ ʨʠʩʢʦʚ. ʅʘʧʨʠʤʝʨ, ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʨʠʩʢʠ, ʩʚʷʟʘʥ-

ʥʳʝ ʩ ʧʦʪʝʨʝʡ ʜʘʥʥʳʭ, ʩʣʝʜʫʝʪ ʩʥʠʞʘʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʘ ʨʠʩʢʘʤʠ 

ʩʨʝʜʥʝʡ ʟʥʘʯʠʤʦʩʪʠ ʟʘʥʠʤʘʪʴʩʷ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ. ʂʦʛʜʘ ʧʦʣʠʪʠʢʘ ʥʝ 

ʦʧʨʝʜʝʣʝʥʘ, ʪʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ ʧʦ ʩʥʠʞʝʥʠʶ 

ʨʠʩʢʦʚ ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʨʠʥʮʠʧʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

[4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ ʵʪʦ ʩʣʦʞʥʘʷ, ʟʘʪʨʘʪʥʘʷ, ʜʣʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, 

ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠ-

ʤʦ ʛʨʘʤʦʪʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ, ʤʦʜʝʣʠ ʫʛʨʦʟ, ʦʮʝʥʢʘ 

ʨʠʩʢʦʚ ʠ ʟʥʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ʉ ʨʘʟʚʠʪʠʝʤ çʮʠʬʨʦʚʠʟʘʮʠʠè ʢʦʤʧʘʥʠʠ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʩʚʦʠʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʢʘʩʘʝʪʩʷ ʢʦʤ-

ʧʘʥʠʡ, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʠʭ ʙʶʜʞʝʪʥʫʶ ʩʠʩʪʝʤʫ ʈʌ. ʆʜʥʠʤ ʠʟ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʨʝʰʝʥʠʡ, ʩʚʷʟʳʚʘʶʱʠʤ ʧʨʠʣʦʞʝʥʠʷ ʢʦʤʧʘʥʠʠ, ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ 

ʚʝʜʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʥʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʫʧʨʘʚʣʝʥʠʷ ʙʶʜʞʝʪʥʳʤʠ ʠʣʠ 

ʠʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʨʝʛʠʦʥʘ, ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥ-

ʪʝʛʨʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʡ ʩʝʨʚʠʩʳ ʭʨʘʥʝʥʠʷ, 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʦʩʪʫʧʘ ʢ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʅʉʀ)[2]. 

ʉʠʩʪʝʤʘ ʅʉʀ ʧʦʟʚʦʣʷʝʪ: 

1. ʍʨʘʥʠʪʴ ʜʘʥʥʳʝ ʅʉʀ (ʩʧʨʘʚʦʯʥʠʢʠ, ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ) ʚ 

ʝʜʠʥʦʡ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ. 

2. ʆʙʝʩʧʝʯʝʥʠʝ ʦʜʥʦʢʨʘʪʥʦʩʪʠ ʚʚʦʜʘ ʜʘʥʥʳʭ ʅʉʀ. 

3. ʆʙʝʩʧʝʯʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʅʉʀ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. 

4. ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʝʜʠʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʜʦʩ-

ʪʫʧʘ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʅʉʀ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝ-

ʥʠʡ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʆʜʥʘʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʜʠʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚʝʜʝʥʠʷ ʅʉʀ 

ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʧʨʦʙʣʝʤ ʚ ʨʘʙʦʪʘʭ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʥʘʧʦʣʥʝʥʠʠ ʙʘʟ ʜʘʥʥʳʭ 

ʅʉʀ: 

1. ʅʝʢʦʨʨʝʢʪʥʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʧʨʦʙʣʝʤ ʩʦ ʩʪʦʨʦʥʳ ʢʣʠʝʥʪʘ. 

2. ɼʦʣʛʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʢʣʠʝʥʪʘ, ʚ ʩʚʷʟʠ ʩ ʥʝʢʦʨʨʝʢʪ-

ʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʧʨʦʙʣʝʤʳ. 

3. ʆʰʠʙʢʠ ʧʦʩʣʝ ʥʘʧʦʣʥʝʥʠʷ ʩʧʨʘʚʦʯʥʠʢʦʚ ʧʨʠ ʩʠʥʭʨʦʥʠʟʘ-

ʮʠʠ ʩʦ ʩʤʝʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

4. ʆʪʩʫʪʩʪʚʠʝ ʧʨʦʘʢʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʠ. 

ʄʥʦʛʠʝ ʢʦʤʧʘʥʠʠ-ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʳʪʘʶʪ-

ʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ, ʩʦʟʜʘ-

ʚʘʷ ʩʧʝʮʠʘʣʴʥʳʝ ʀʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʳ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ 

ʆʆʆ çʅʇʆ çʂʨʠʩʪʘè (ʛ. ʈʳʙʠʥʩʢ, ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʴ) ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦ-

ʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠʩʧʦʣʴʟʫʝʪ ʧʦʨʪʘʣ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. ʆʜʥʘʢʦ 

ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʙʳʩʪʨʦʛʦ ʨʝʰʝʥʠʷ ʪʠʧʦʚʳʭ ʚʦʧʨʦʩʦʚ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʜʝʣʘ ʙʘʟʳ ʟʥʘʥʠʡ ʥʘ 

ʪʘʢʠʭ ʧʦʨʪʘʣʘʭ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʯʘʩʪʦ ʟʘʜʘʚʘʝʤʳʭ ʚʦʧʨʦʩʦʚ, ʠʟʚʝʩʪʥʳʭ 

ʦʰʠʙʦʢ ʠ ʨʝʰʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɹʘʟʘ ʟʥʘʥʠʡ ï ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʜʨʠʪʴ ʚ ʩʠʩʪʝʤʫ ʅʉʀ ʜʣʷ ʢʘʞʜʦʛʦ ʩʫʙʲʝʢʪʘ ʙʝʟ ʢʘʢʠʭ-

ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʡ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʢʩʪʦʚʦʛʦ ʧʦʤʦʱʥʠʢʘ, ʢʦʪʦ-

ʨʳʡ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʤʦʱʴ ʚ ʨʘʙʦʪʝ ʩ ʩʠʩʪʝʤʦʡ (ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ 
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ʦʙʫʯʘʶʱʠʝ ʚʠʜʝʦʨʦʣʠʢʠ ʠ ʦʪʢʨʳʚʘʪʴ ʩʪʘʪʴʠ ʧʦ ʯʘʩʪʳʤ ʧʨʦʙʣʝʤʘʤ), ʘ 

ʪʘʢʞʝ ʚʳʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʠʥʪʝʨʝʩʫʶʱʫʶ ʧʦʣʴʟʦʚʘʪʝʣʷ 

(ʚʨʝʤʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩ ʧʨʠʢʣʘʜʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʦʰʠʙʢʠ ʧʨʠ ʥʝʧʨʘ-

ʚʠʣʴʥʦʤ ʜʦʙʘʚʣʝʥʠʠ ʟʘʧʠʩʝʡ ʚ ʩʧʨʘʚʦʯʥʠʢʠ ʠ ʩʧʦʩʦʙʳ ʠʭ ʨʝʰʝʥʠʷ) [1]. 

ʇʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʘʪʦʯʥʦ ʙʫʜʝʪ ʟʘʜʘʪʴ ʠʥʪʝʨʝʩʫʶʱʠʡ ʝʛʦ ʚʦʧʨʦʩ ʚ ʯʘʪʝ, 

ʧʦʩʣʝ ʯʝʛʦ ʧʦʤʦʱʥʠʢ ʦʪʚʝʪʠʪ ʝʤʫ ʠ ʧʨʝʜʣʦʞʠʪ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ              

(ʨʠʩ. 1). 

 

 
ʈʠʩ. 5. ʆʪʦʙʨʘʞʝʥʠʝ ɹʘʟʳ ʟʥʘʥʠʡ ʥʘ ʠʥʪʝʨʬʝʡʩʝ ʩʠʩʪʝʤʳ 

 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʙʫʜʫʱʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩ-

ʪʝʤʳ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ï ʩʦʪʨʫʜʥʠʢʠ ʦʨʛʘʥʦʚ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ. ʎʝʣʴ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ï ʢʦʥʪʨʦʣʴ ʥʘʜ ʚʩʝʡ ʥʦʨʤʘʪʠʚ-

ʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʙʶʜʞʝʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʈʌ. ɼʦʙʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʩʧʨʘʚʦʯʥʠʢ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʠʥʪʝʨʬʝʡʩʝ. ʇʨʠ ʵʪʦʤ ʚʩʷ ʠʩʪʦʨʠʷ ʠʟʤʝʥʝʥʠʡ ʙʫʜʝʪ ʩʦʭʨʘʥʝʥʘ ʥʘ ʩʝʨʚʝʨʝ 

ʠ ʜʦʩʪʫʧʥʘ ʢ ʧʨʦʩʤʦʪʨʫ ʧʦ ʥʘʞʘʪʠʶ ʥʘ ʢʥʦʧʢʫ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʝʜʳʜʫʱʠʭ 

ʚʝʨʩʠʡ ʵʣʝʤʝʥʪʘ ʩʧʨʘʚʦʯʥʠʢʘ.  

ʇʦ ʥʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʦʟʜʘʶʪʩʷ ʧʣʘʪʝʞʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʩʦ-

ʛʣʘʰʝʥʠʷ, ʧʣʘʥʦʚʳʝ ʜʦʢʫʤʝʥʪʳ, ʦʪʯʝʪʳ ʚ ʩʤʝʞʥʳʭ ʧʦʜʩʠʩʪʝʤʘʭ, ʧʦʵʪʦ-

ʤʫ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʚʩʝʛʜʘ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ɺ ʩʠʩʪʝʤʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʵʣʝʤʝʥʪʳ ʩʧʨʘʚʦʯʥʠʢʘ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʜʝʡʩʪʚʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʧʨʘʚʦʯʥʠʢʘ (ʜʘʪʘ çɼʝʡʩʪʚʫʝʪ ʩè Ò 

ʪʝʢʫʱʘʷ ʜʘʪʘ Ó çɼʝʡʩʪʚʫʝʪ ʧʦè). ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹʘʟʳ ʟʥʘʥʠʡ ʩʦʢʨʘ-

ʱʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʱʝʥʠʡ ʢʣʠʝʥʪʦʚ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʥʘʛʨʫʟʢʘ ʥʘ ʩʣʫʞ-

ʙʫ ʧʦʜʜʝʨʞʢʠ ʢʦʤʧʘʥʠʠ-ʨʘʟʨʘʙʦʪʯʠʢʘ ʩʦʢʨʘʱʘʝʪʩʷ, ʘ ʛʨʘʤʦʪʥʦʩʪʴ ʢʣʠ-

ʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʨʘʙʦʪʳ ʩ ʅʉʀ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʉʭʝʤʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʚ 

ʩʧʨʘʚʦʯʥʠʢʘʭ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ. 6. ʉʭʝʤʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʚ ʩʧʨʘʚʦʯʥʠʢʘʭ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ɹʘʟʳ ʟʥʘʥʠʡ 

ɺʥʝʜʨʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʝʜʝʥʠʷ ʥʦʨ-

ʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹʘʟʳ ʟʥʘʥʠʡ ʧʦʟʚʦ-

ʣʠʪ: ʦʙʝʩʧʝʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʅʉʀ ʣʶʙʳʤ ʧʨʠʢʣʘʜʥʳʤ ʨʝʰʝ-

ʥʠʝʤ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʦʰʠʙʦʢ ʠ ʦʛʨʘʥʠʯʝʥʠʡ; ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʨʝʰʝʥʠʷ, 

ʬʦʨʤʠʨʫʷ ʥʘʜʝʞʥʳʝ ʠ ʧʦʣʝʟʥʳʝ ʟʥʘʥʠʷ, ʠʥʬʦʨʤʘʮʠʶ ʠ ʜʘʥʥʳʝ ʦ ʢʣʘʩ-

ʩʠʬʠʢʘʪʦʨʝ; ʦʙʝʩʧʝʯʠʪʴ ʯʝʪʢʦʝ ʦʙʱʝʝ ʧʦʥʠʤʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʮʝʥʥʦ-

ʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ; ʠʟʙʘʚʠʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; ʭʨʘʥʠʪʴ ʚʝʨʩʠʦʥ-

ʥʳʝ ʜʘʥʥʳʝ ʚ ʦʜʠʥʘʢʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʝʜʠʥʠʮʘʤ ʙʶʜʞʝʪʥʦʡ 

ʩʠʩʪʝʤʳ ʩʫʙʲʝʢʪʘ, ʜʣʷ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʨʘʚ ʜʦʩʪʫʧʘ ʠʩʭʦʜʷ ʠʟ ʙʶʜʞʝʪʥʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʜʦʚʝʜʝʥʠʷ ʟʥʘʯʝʥʠʡ 

ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʚʳʰʝʩʪʦʷʱʠʭ ʙʶʜʞʝʪʦʚ ʜʦ ʥʠʞʝʩʪʦʷ-

ʱʠʭ ʙʶʜʞʝʪʦʚ; ʧʦʟʚʦʣʠʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʧʨʘʚʦʯʥʠʢʠ ʠ ʢʣʘʩ-

ʩʠʬʠʢʘʪʦʨʳ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠʣʠ ʠʟʤʝʥʝ-

ʥʠʷ ʢʦʥʮʝʧʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩʝ ʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʫʩʣʦʞ-

ʥʷʶʪʩʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʢʦʥʮʝʧ-

ʮʠʷ ITSM. ITSM ï ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʶ ʀʊ-ʫʩʣʫʛ, ʢʦʪʦ-

ʨʳʡ ʥʘʧʨʘʚʣʝʥ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʦʤʧʘ-

ʥʠʠ ɻʣʘʚʥʘʷ ʮʝʣʴ ITSM ï ʧʦʜʜʝʨʞʢʘ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʘ ʥʘ ʦʙʣʫʞʠʚʘʥʠʝ ʢʦʤʧʘʥʠʠ. ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ITSM ʷʚʣʷ-

ʝʪʩʷ: 

- ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʀʊ-ʫʩʣʫʛ; 

- ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʀʊ; 

- ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʙʠʟʥʝʩ-ʩʝʨʚʠʩʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʝʨʚʠʩʦʚ; 
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- ʫʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʨʘʙʦʪʳ ʀʊ-

ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

ʀʟʥʘʯʘʣʴʥʦ, ʩʦʟʜʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ITSM, ʙʣʘʛʦʜʘʨʷ ʥʦʚʠʟʥʝ ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ, ʦʙʨʝʣʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʨʦʥʥʠʢʦʚ. ʗʨʢʠʤʠ ʧʨʠʤʝ-

ʨʘʤʠ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʷʚʣʷʶʪʩʷ Hewlett-Packard ʠ Microsoft. ʂʦʤʧʘʥʠʠ 

ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʣʠ ʠ ʫʩʧʝʰʥʦ ʨʘʟʚʠʣʠ ʣʠʥʝʡʢʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʜʫʢ-

ʪʦʚ, ʥʦ ʠ ʚʥʝʜʨʠʣʠ ʫ ʩʝʙʷ ITSM, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʣʠ ʩʦʙʩʪʚʝʥʥʫʶ ʤʦ-

ʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʀʊ-ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʠ ʀʊ-ʨʝʩʫʨʩʘʤʠ. 

ʂʦʥʮʝʧʮʠʷ ITSM ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʠ ʤʦʜʝʣʷʭ, ʢʦʪʦʨʳʝ 

ʠʟʣʦʞʝʥʳ ʚ ITIL . ITIL  ï ʙʠʙʣʠʦʪʝʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ɹʠʙʣʠʦʪʝʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʣʫʯʰʠʭ ʩʪʨʘ-

ʪʝʛʠʡ ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʙʦʪʳ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ 

ʫʩʣʫʛʠ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʟʥʘʯʘʣʴʥʦ ITIL  ʩʦʩʪʦʷʣ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʪʦʤʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ ʚʘʞʥʳʝ ʧʨʦʮʝʩʩʳ ʠʟ ʦʙʣʘʩʪʠ çʇʦʜ-

ʜʝʨʞʢʘ ʩʝʨʚʠʩʦʚè ʠ çʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʝʨʚʠʩʦʚè. ɼʘʣʝʝ ʢ ʥʠʤ ʜʦʙʘʚʠʣʦʩʴ 

ʝʱʝ 30 ʪʦʤʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʘʧʦʣʥʝʥʳ ʤʥʦʞʝʩʪʚʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʦʪ ʧʦʩʪʨʦʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ, ʨʘʩʩʪʘʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʜʦ ʨʘʩʯʝʪʘ ʙʠʟʥʝʩ-ʧʝʨʩʧʝʢʪʠʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʩʪʴʶ ʙʠʟʥʝ-

ʩʘ. ɺ ʙʠʙʣʠʦʪʝʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʘʚʠʣʘ ʠʭ ʧʦʩʪʨʦʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʝʤ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʆʨʛʘʥʠʟʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʀʊ-ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʙʝʟ ʘʚʪʦʤʘʪʠʯʝʩʢʦ-

ʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʝʚʦʟʤʦʞʥʦ, ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʬʘʢʪʦʨʦʚ ʧʨʠʭʦʜʠʪʴʩʷ ʫʯʠʪʳʚʘʪʴ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦ-

ʚʘʪʴ ʥʘ ʥʠʭ. ʇʦʣʫʯʠʪʴ ʦʱʫʪʠʤʫʶ ʦʪʜʘʯʫ ʚʦʟʤʦʞʥʦ ʧʨʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʫʞʝ ʪʨʝʭ-ʯʝʪʳʨʝʭ ʧʨʦʮʝʩʩʦʚ. ʅʦ ʧʨʠ ʵʪʦʤ ʚʥʝʜʨʷʪʴ ʚʩʝ ʧʨʦʮʝʩʩʳ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ. ɺʦ-ʧʝʨʚʳʭ, ʚʩʝ ʧʨʦʮʝʩʩʳ ʨʝʘʣʴʥʦ ʨʘʙʦʪʘʶʪ 

ʥʝ ʚ ʧʦʣʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ. ɺʦ-ʚʪʦʨʳʭ, ʚʥʝʜʨʝʥʠʝ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ - ʵʪʦ 

ʪʨʫʜʦʝʤʢʘʷ ʨʘʙʦʪʘ ʠ ʜʣʠʪʝʣʴʥʳʝ ʢʨʫʧʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʤʧʘʥʠʠ, ʧʨʦʠʩ-

ʭʦʜʷʱʠʝ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ, ʤʦʞʝʪ ʟʘʪʷʥʫʪʴʩʷ ʥʘ ʛʦʜʳ. ʉʫ-

ʱʝʩʪʚʫʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʧʨʦʮʝʩʩʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʙʫʜʝʪ ʫʚʝʣʠʯʝʥʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʟʘʧʫʩʢʝ ʩʣʫʞʙʳ ʧʦʜʜʝʨʞʢʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʝʩʪʴ ʩʤʳʩʣ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʩʠʩʪʝʤʝ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ: 

- ServiceDesk ï ʝʜʠʥʘʷ ʪʦʯʢʘ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʧʨʦʩʦʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦ-

ʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʧʦʪʝʨʶ ʦʙʨʘʱʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʨʦ-

ʢʠ ʦʙʨʘʱʝʥʠʷ; 

- ʇʨʦʮʝʩʩ çʋʧʨʘʚʣʝʥʠʝ ʠʥʮʠʜʝʥʪʘʤʠè - ʧʨʦʮʝʩʩ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʧʝʨʘʪʠʚʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʥʮʠʜʝʥʪʳ ʠ ʟʘʧʨʦʩʳ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ; 
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- ʇʨʦʮʝʩʩ çʋʧʨʘʚʣʝʥʠʝ ʧʨʦʙʣʝʤʘʤʠè - ʧʨʦʮʝʩʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʳ-

ʷʚʠʪ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʮʠʜʝʥʪʦʚ ʠ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠʭ 

ʧʦʚʪʦʨʝʥʠʷ; 

- ʇʨʦʮʝʩʩ çʋʧʨʘʚʣʝʥʠʝ ʫʨʦʚʥʝʤ ʩʝʨʚʠʩʘè - ʧʨʦʮʝʩʩ, ʧʨʝʜʩʪʘʚ-

ʣʷʶʱʠʡ ʩʦʙʦʡ ʩʦʛʣʘʰʝʥʠʝ ʩ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʀʊ-

ʫʩʣʫʛʠ. 

ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʦʩʪʘʚʣʷʶʪ ʤʠʥʠʤʫʤ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʥʘ-

ʯʠʥʘʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ITIL  ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ. ʆʩʥʦʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʠ 

ʚʥʝʜʨʝʥʠʠ ITIL  ï ʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʨʚʠʩʦʚ. ʇʦʥʠʤʘʥʠʝ 

ʢʦʤʧʘʥʠʠ ʦ ʪʦʤ, ʢʘʢʠʝ ʨʘʙʦʪʳ ʚʝʜʫʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʰʠʭ ʧʨʦʙʣʝʤ, 

ʢʪʦ ʦʪʚʝʯʘʝʪ ʟʘ ʠʩʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʘ, ʚʨʝʤʷ ʨʝʰʝʥʠʷ ʟʘʧʨʦʩʘ ʠ ʙʫʜʝʪ ʷʚ-

ʣʷʪʴʩʷ ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʧʨʠʚʝʜʝʪ ʢ ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʤʝʞ-

ʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʀʊ-ʫʩʣʫʛ ʠ ʀʊ-ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ. 

ʇʝʨʝʜ ʚʥʝʜʨʝʥʠʝʤ ITIL  ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ: çʅʫʞʝʥ ʣʠ 

ITILʢʦʤʧʘʥʠʠ ʠ ʢʦʤʫ ʦʥ ʥʫʞʝʥ?è. ʆʪʨʘʩʣʝʚʘʷ ʩʧʝʮʠʬʠʢʘ ITIL  ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ, ʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʨʘʩʣʠ ʩʧʦʩʦʙʳ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦ-

ʪʳ ʚ ʨʘʤʢʘʭ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ. ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʯʠʩʣʷʪʴ ʦʪʨʘʩ-

ʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨ ʢʦʤʧʘʥʠʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʚʥʝʜʨʝ-

ʥʘ ʢʦʥʮʝʧʮʠʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʙʠʙʣʠʦʪʝʢʠ ʙʫʜʝʪ ʟʘʤʝʪʝʥ, ʛʜʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʤʝʩʪ ʙʫʜʝʪ ʙʦʣʴʰʝ ʯʝʤ ʩʪʦ ʠ ʩ ʙʦʣʝʝ ʯʝʤ ʧʷʪʴʶ ʩʧʝ-

ʮʠʘʣʠʩʪʘʤʠ ʠʟ ʀʊ-ʧʦʜʨʘʟʜʝʣʝʥʠʷ. ɺ ʪʘʢʠʭ ʢʦʤʧʘʥʠʷʭ ʟʘʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢ, ʠ ʩʦʪʨʫʜʥʠʢʘʤ ʀʊ-ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪ-

ʩʷ ʩʪʘʚʠʪʴ ʧʨʘʚʠʣʴʥʳʡ ʧʨʠʦʨʠʪʝʪ ʤʝʞʜʫ ʚʳʧʦʣʥʷʝʤʳʤʠ ʟʘʷʚʢʘʤʠ. ɺ ʦʨ-

ʛʘʥʠʟʘʮʠʷʭ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʦʪʥʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʙʦʣʝʝ ʯʝʤ ʜʝʩʷʪʴʶ 

ʀʊ-ʩʦʪʨʫʜʥʠʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʮʝʧʮʠʶ ITIL  ʧʨʦʩʪʦ ʥʝʦʙʭʦʜʠʤʦ. 

ʂʘʢ ʫʞʝ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʧʨʦʮʝʩʩʳ ITIL  ʩʣʦʞʥʳ ʠ ʧʨʠ ʟʥʘʯʠ-

ʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʪʨʫʜʥʠʢʦʚ ʀʊ-ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚʥʝʜʨʠʪʴ ʠʭ ʙʝʟ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʦʣʞʥʳʤ 

ʦʙʨʘʟʦʤ ʤʦʞʝʪ ʙʳʪʴ ʟʘʪʨʫʜʥʝʥʦ ʠʣʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ ʚʦʟʤʦʞʥʳʤ. 

ʂʦʥʮʝʧʮʠʷ ITIL  ʨʝʘʣʠʟʦʚʘʥʘ ʚʦ ʤʥʦʛʠʭ ʧʨʦʜʫʢʪʘʭ. ʅʘ ʨʳʥʢʝ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʦʩʩʠʡʩʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ Naumen, ʀʪʠʣʠʫʤ, 

1ʉ. 

ʋʩʧʝʭ ʚʥʝʜʨʷʝʤʦʛʦ ʧʨʦʝʢʪʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦ-

ʨʘ ʢʦʤʧʘʥʠʠ-ʨʘʟʨʘʙʦʪʯʠʢʘ. ʇʨʠ ʵʪʦʤ ʚʥʝʜʨʝʥʠʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʢʘʢ ʩʠʣʘʤʠ ʀʊ-ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠʣʠ ʩʘʤʦʡ ʢʦʤʧʘʥʠʝʡ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʡ 

ʧʨʦʜʫʢʪ.  

ʅʘ ʧʨʠʤʝʨʝ ʢʦʤʧʘʥʠʠ ʇɸʆ çʊʅʉ ʵʥʝʨʛʦ ʗʨʦʩʣʘʚʣʴè, ʢʦʪʦʨʘʷ ʷʚ-

ʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʧʦʩʪʘʚʱʠʢʦʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʛʨʘʥʠʮʘʭ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚʭʦʜʠʪ ʚ ʢʨʫʧʥʝʡʰʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʭʦʣʜʠʥʛ çʊʅʉ ʵʥʝʨʛʦè ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʢʦʥ-

ʮʝʧʮʠʠ ITSM. ɺ ʢʦʤʧʘʥʠʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 
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- ʆʪʩʫʪʩʪʚʠʝ ʯʝʪʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʪʦʤ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʀʊ-

ʧʦʜʨʘʟʜʝʣʝʥʠʝ; 

- ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʚ ʦʮʝʥʢʝ ʀʊ-ʨʠʩʢʦʚ; 

- ʅʝʧʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ; 

- ʆʪʩʫʪʩʪʚʠʝ ʥʘʛʣʷʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʀʊ-

ʧʦʜʨʘʟʜʝʣʝʥʠʷ; 

- ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʀʊ-

ʧʦʜʨʘʟʜʝʣʝʥʠʷ; 

- ʆʪʩʫʪʩʪʚʠʝ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʀʊ-ʧʦʜʨʘʟʜʝʣʝʥʠʷ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʨʷʜʘ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʀʊ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʦʡ, ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ ʠ ʩʣʫʞʙʳ ʜʣʷ ʚʥʝ-

ʜʨʝʥʠʷ ʚ ʩʠʩʪʝʤʫ: 

- ʇʨʦʮʝʩʩ ʋʧʨʘʚʣʝʥʠʝ ʋʨʦʚʥʝʤ ʉʝʨʚʠʩʘ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʧʦʥʷʪʥʳʡ ʟʘʢʘʟʯʠʢʫ ʠ ʧʦʩʪʘʚʱʠʢʫ ʤʝʭʘʥʠʟʤ ʧʦʜʜʝʨʞʢʠ ʠ ʨʘʟʚʠ-

ʪʠʷ ʀʊ-ʫʩʣʫʛ, ʤʦʥʠʪʦʨʠʥʛʘ ʠʭ ʢʘʯʝʩʪʚʘ.  

- ʉʣʫʞʙʘ ServiceDeskï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʝʜʠ-

ʥʠʮʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʦʙʨʘʙʦʪʢʫ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʝʨʚʠʩʥʳʭ ʩʦʙʳʪʠʡ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʬʦʨʤʝ ʦʙʨʘʱʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʣʠ ʩʦʦʙʱʝʥʠʡ ʩʠʩʪʝʤ 

ʤʦʥʠʪʦʨʠʥʛʘ; 

- ʇʨʦʮʝʩʩ ʋʧʨʘʚʣʝʥʠʝ ʀʥʮʠʜʝʥʪʘʤʠ. ɿʘʜʘʯʘ ʧʨʦʮʝʩʩʘ - ʫʤʝʥʴʰʝ-

ʥʠʝ ʠʣʠ ʠʩʢʣʶʯʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʧʦʪʝʥʮʠʘʣʴʥʳʭ) ʥʘʨʫ-

ʰʝʥʠʡ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʀʊ-ʫʩʣʫʛ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʝʩʧʝʯʠʚʘʷ ʥʘʠʙʦʣʝʝ 

ʙʳʩʪʨʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʇʨʦʮʝʩʩ ʋʧʨʘʚʣʝʥʠʝ ʇʨʦʙʣʝʤʘʤʠ. ʎʝʣʴ ʇʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʫʩʪʘ-

ʥʦʚʣʝʥʠʝ ʢʦʨʥʝʚʦʡ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʮʠʜʝʥʪʦʚ ʠ ʠʭ ʧʨʝʜʦʪʚʨʘ-

ʱʝʥʠʝ; 

- ʇʨʦʮʝʩʩ ʋʧʨʘʚʣʝʥʠʷ ʀʟʤʝʥʝʥʠʷʤʠ. ʇʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʛʘʨʘʥʪʠʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʨʦʮʝʜʫʨ ʜʣʷ ʙʳʩʪʨʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠʟʤʝʥʝʥʠʡ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʚʦʟʤʦʞʥʳʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʠʟʤʝʥʝʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ; 

- ʇʨʦʮʝʩʩ ʋʧʨʘʚʣʝʥʠʝ ʂʦʥʬʠʛʫʨʘʮʠʷʤʠ ʭʨʘʥʠʪ ʘʢʪʫʘʣʴʥʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦʙ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʨʫʛʠʤ ʧʨʦʮʝʩʩʘʤ; 

- ʇʨʦʮʝʩʩ ʋʧʨʘʚʣʝʥʠʷ ʈʝʣʠʟʘʤʠ. ʇʨʦʮʝʩʩ ʟʘʥʠʤʘʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝʤ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʘʙʦʯʝʡ ʩʨʝʜʝ ʚʝʨʩʠʡ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʧʦʜʜʝʨʞʢʝ ʀʊ- ʧʦʜʨʘʟʜʝʣʝ-

ʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʫʩʣʫʛ; 

- ʇʨʦʮʝʩʩ ʋʧʨʘʚʣʝʥʠʷ ʌʠʥʘʥʩʘʤʠ ʦʢʘʟʳʚʘʝʪ ʩʦʜʝʡʩʪʚʠʝ ʀʊ- ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʋʧʨʘʚʣʝʥʠʠ ʀʊ-ʨʝʩʫʨʩʘʤʠ; 
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ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʘ ʩʪʨʫʢʪʫʨʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʠ ʙʫʜʝʪ ʧʦʚʳʰʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʀʊ-

ʧʦʜʨʘʟʜʝʣʝʥʠʷ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʚʩʝʭ ʧʨʦʮʝʩ-

ʩʦʚ ITIL -ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʳʡ ʠ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ, ʦʥ ʟʘʚʠʪ ʦʪ ʨʘʟ-

ʤʝʨʘ ʢʦʤʧʘʥʠʠ ʠ ʟʘʥʠʤʘʝʪ ʦʪ ʜʚʫʭ ʤʝʩʷʮʝʚ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʝʨʚʳʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʜʦ ʦʜʥʦʛʦ ʛʦʜʘ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. ɺʥʝʜʨʝʥʠʝ 

ʣʫʯʰʝ ʧʨʦʚʦʜʠʪʴ ʥʝʙʦʣʴʰʠʤʠ ʵʪʘʧʘʤ, ʢʘʞʜʳʡ ʨʘʟ ʩʪʘʚʠʪʴ ʮʝʣʠ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʯʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʟʚʦʣʷʪ ʜʦʩʪʠʛʥʫʪʴ ʧʦʥʠʤʘʥʠʝ ʤʝʞʜʫ ʢʦʤʧʘʥʠʝʡ/ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʀʊ-

ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 
1.ʉʚʦʙʦʜʥʳʡ ITIL [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ʨʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://ru.bookmate.com/books/ ʉʚʦʙʦʜʥʳʡ ITIL. 
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ʅʘʫʢʦʡ ʦ ʜʘʥʥʳʭ ʥʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘ-

ʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, 

ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʩʚʦʝ ʧʦʥʠʤʘʥʠʝ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʥʘʯʠʤʦʡ ʠʥ-
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ʬʦʨʤʘʮʠʠ ʠ ʪʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʜʝʡʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʬʝʨʝ. 

 ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʜʣʷ 

ʪʦʛʦ ʯʪʦʙʳ: 

½  ɿʘʤʝʥʠʪʴ ʠʥʪʫʠʮʠʶ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ, ʦʩʥʦ-

ʚʘʥʥʳʤʠ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

½  ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʜʘʥʥʳʝ ʚ ʮʝʥʥʳʡ ʘʢʪʠʚ. 

½  ʋʚʝʣʠʯʝʥʠʝ ʪʝʤʧʘ ʨʘʟʚʠʪʠʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʬʝʨʝ. 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ï ʵʪʦ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʦʜʭʦʜʳ ʠ ʤʝ-

ʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʢʘʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ, ʪʘʢ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-

ʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʠ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ. 
ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʧʨʠʩʪʫʧʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʚʳʙʦʨʫ ʤʝʪʦʜʦʚ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ, ʩʪʨʫʢʪʫʨʫ, ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥ-

ʥʳʭ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ɽɻʕ, 

ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʙʦʨ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠ ʘʣʛʦʨʠʪʤʦʚ, 

ʨʘʟʨʘʙʦʪʢʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ.  

 ɼʣʷ ʘʥʘʣʠʟʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʢʠ 

ʘʥʘʣʠʟʘ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ: 

½ ʉʪʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ: 

1) ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ 

2) ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ 

3) ʌʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ 

½ ʉʪʘʪʠʩʪʠʢʘ 

½ ʆʧʪʠʤʠʟʘʮʠʷ 

½ ʂʨʘʫʜʩʦʨʩʠʥʛ 

½ ɸʩʩʦʮʠʘʮʠʷ ʧʨʘʚʠʣ ʦʙʫʯʝʥʠʷ 

½ ɸʥʩʘʤʙʣʠ 

½ ʉʠʤʫʣʷʮʠʷ 

½ ɺʠʟʫʘʣʠʟʘʮʠʷ 

 ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʝʪʦʜʠʢ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʘʥʘʣʠʟʘ 

ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ ʩ ʩʘʡʪʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

ʈʌ ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʩʪʘʪʠʩʪʠʢʘ, ʦʧʪʠʤʠʟʘ-

ʮʠʷ, ʘʥʩʘʤʙʣʠ. 

 ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢ-

ʪʦʚ ʧʦ ʛʨʫʧʧʘʤ ʟʘ ʩʯʝʪ ʚʳʷʚʣʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ ʦʙʱʠʭ ʧʨʠʟʥʘʢʦʚ. 

 ɺʠʟʫʘʣʠʟʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦ-

ʤʦʱʴʶ ʜʠʘʛʨʘʤʤ ʠ ʛʨʘʬʠʢʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʬʠʥʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʜʣʷ ʘʥʘʣʠʪʠʢʦʚ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. 

 ʉʪʘʪʠʩʪʠʢʘ ʷʚʣʷʝʪʩʷ ʥʘʫʢʦʡ ʦ ʩʙʦʨʝ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʠʥʪʝʨʧʨʝʪʘ-

ʮʠʠ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʨʘʟʨʘʙʦʪʢʫ ʦʧʨʦʩʥʠʢʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥ-
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ʪʦʚ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʮʝʥʦʯʥʳʭ ʩʫʞʜʝʥʠʡ ʦ 

ʚʟʘʠʤʦʩʚʷʟʷʭ ʤʝʞʜʫ ʩʦʙʳʪʠʷʤʠ. 

 ʂ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʯʠʩʣʷʶʪ ʥʘʙʦʨ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʠʟʤʝ-

ʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʩʪʝʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʤʦʛʘʝʪ ʚ ʧʨʠʥʷʪʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʧʨʦʚʝ-

ʜʝʥʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

 ʌʨʘʥʮʫʟʩʢʠʡ ʬʠʣʦʩʦʬ ʄʘʨʢʠʟ ʜʝ ʂʦʥʜʨʦʩʝ ʩʤʦʛ ʦʙʩʫʜʠʪʴ ʩʚʦʡ-

ʩʪʚʦ ʧʨʘʚʠʣʘ ʧʨʦʩʪʦʛʦ ʙʦʣʴʰʠʥʩʪʚʘ, ʢʦʪʦʨʫʶ ʥʘʟʳʚʘʶʪ çʪʝʦʨʝʤʦʡ ʞʶ-

ʨʠè. ɼʘʥʥʘʷ ʪʝʦʨʝʤʘ ʛʣʘʩʠʪ, ʯʪʦ ʢʘʞʜʳʡ ʯʣʝʥ ʞʶʨʠ ʧʨʠʩʷʞʥʳʭ ʠʤʝʝʪ 

ʥʝʟʘʚʠʩʠʤʦʝ ʤʥʝʥʠʝ, ʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝ-

ʥʠʷ ʯʣʝʥʘ ʞʶʨʠ ʙʦʣʴʰʝ 0,5 ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʠ-

ʩʷʞʥʳʭ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʯʣʝʥʦʚ ʞʶʨʠ ʠ ʩʪʨʝʤʠʪʩʷ ʢ 

ʝʜʠʥʠʮʝ. ɽʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʙʳʪʴ ʧʨʘʚʳʤ ʫ ʢʘʞʜʦʛʦ ʠʟ ʯʣʝʥʦʚ ʞʶʨʠ 

ʤʝʥʴʰʝ 0,5, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʠʩʷʞʥʳʤʠ 

ʤʦʥʦʪʦʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʠʩʷʞʥʳʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʭʦʜʷʱʝʛʦ ʘʣʛʦ-

ʨʠʪʤʘ. 

ʇʝʨʚʳʤ ʠʟ ʥʠʭ ʙʫʜʝʪ ʘʣʛʦʨʠʪʤ HCM.  

ʄʝʪʦʜ Hard Cï Means ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʙʦʣʴʰʠʭ 

ʥʘʙʦʨʦʚ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ. ʐʘʛʠ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ:  

 1 ʐʘʛ. ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʢʣʘʩʪʝʨʥʳʭ ʮʝʥʪʨʦʚ ci (i=1,2,é,c). ɺʳ-

ʙʨʘʚ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ c ï ʚʝʢʪʦʨʦʚ ʠʟ ʚʭʦʜʥʦʛʦ ʥʘʙʦʨʘ.  

 2 ʐʘʛ. ɺʳʯʠʩʣʷʝʤ ʨʷʜʳ ʤʘʪʨʠʮʳ M. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʵʣʝʤʝʥʪʦʚ 

mik:  

 
ʂ ï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚʦ ʚʭʦʜʥʦʤ ʥʘʙʦʨʝ ʜʘʥʥʳʭ.  

ʄʘʪʨʠʮʘ ʄ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ:  

 
3 ʐʘʛ. ʇʨʦʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʦʙʲʝʢʪʥʦʡ ʬʫʥʢʮʠʠ: 

 
 4 ʐʘʛ. ʇʝʨʝʩʯʝʪ ʢʣʘʩʪʝʨʥʳʭ ʮʝʥʪʨʦʚ ʩ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʷ:  

 
ʛʜʝ |Ci| ï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ i-ʤ ʢʣʘʩʪʝʨʝ.  

5 ʐʘʛ. ʇʝʨʝʭʦʜ ʥʘ 2 ʰʘʛ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʣʝʛʢʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ.  
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ʅʝʜʦʩʪʘʪʢʠ: ʫʩʪʘʥʦʚʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʘʩʪʝʨʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝ ʛʘ-

ʨʘʥʪʠʠ ʚ ʥʘʭʦʞʜʝʥʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ.  

ɺʪʦʨʳʤ ʨʘʩʩʤʦʪʨʠʤ ʘʣʛʦʨʠʪʤ k-ʩʨʝʜʥʠʭ. 

ɸʣʛʦʨʠʪʤ k-ʩʨʝʜʥʠʭ ʩʦʟʜʘʝʪ k ʢʣʘʩʪʝʨʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʙʦʣʴʰʠʭ 

ʨʘʩʩʪʦʷʥʠʷʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʠʣʠ ʛʠʧʦʪʝʟʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʣʘ ʢʣʘʩʪʝʨʦʚ, ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. 

ɼʘʥʥʦʝ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ k ʢʣʘʩʪʝʨʦʚ ʥʘʙʣʶʜʝʥʠʷ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ 

ʢʣʘʩʪʝʨʘʤ ʪʘʢ, ʯʪʦ ʩʨʝʜʥʠʝ ʚ ʢʣʘʩʪʝʨʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʦʪʣʠʯʘʶʪ-

ʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʐʘʛʠ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ: 

1 ʐʘʛ. ʉʪʘʨʪʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʧʦ ʢʣʘʩʪʝʨʘʤ. ɺʳʙʝʨʝʤ 

ʯʠʩʣʦ k, ʠ ʥʘ ʧʝʨʚʦʤ ʰʘʛʝ ʵʪʠ ʪʦʯʢʠ ʩʯʠʪʘʶʪʩʷ ʩʝʨʝʜʠʥʘʤʠ ʢʣʘʩʪʝʨʦʚ. 

ʂʘʞʜʦʤʫ ʢʣʘʩʪʝʨʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʘ ʩʚʦʷ ʩʝʨʝʜʠʥʘ ʠʣʠ ʮʝʥʪʨ. ɺʳʙʦʨ 

ʥʘʯʘʣʴʥʳʭ ʮʝʥʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚʳʙʦʨ k-

ʥʘʙʣʶʜʝʥʠʡ ʜʣʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʥʘʯʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ, ʩʣʫʯʘʡʥʳʡ ʚʳʙʦʨ 

k-ʥʘʙʣʶʜʝʥʠʡ, ʚʳʙʦʨ ʧʝʨʚʳʭ k-ʥʘʙʣʶʜʝʥʠʡ. ʇʦ ʠʪʦʛʫ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ 

ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʥʘʟʥʘʯʝʥ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʪʝʨʫ. 

2 ʐʘʛ. ɺʳʯʠʩʣʷʶʪʩʷ ʮʝʥʪʨʳ ʢʣʘʩʪʝʨʦʚ, ʢʦʪʦʨʳʤʠ ʜʘʣʝʝ ʩʯʠʪʘʶʪʩʷ 

ʧʦʢʦʦʨʜʠʥʘʪʥʳʝ ʩʨʝʜʥʠʝ ʢʣʘʩʪʝʨʳ. ʆʙʲʝʢʪʳ ʥʝʦʙʭʦʜʠʤʦ ʩʥʦʚʘ ʧʝʨʝʨʘʩ-

ʧʨʝʜʝʣʠʪʴ. ɺʳʯʠʩʣʝʥʠʝ ʮʝʥʪʨʦʚ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʦʜʦʣ-

ʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ ʦʜʥʦ ʠʟ ʫʩʣʦʚʠʡ: ʚ ʢʦʪʦʨʦʤ 

ʢʣʘʩʪʝʨʥʳʝ ʮʝʥʪʨʳ ʜʦʣʞʥʳ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʠʩʴ, ʠ ʢʦʛʜʘ ʚʩʝ ʥʘʙʣʶʜʝʥʠʷ 

ʧʨʠʥʘʜʣʝʞʘʪ ʢʣʘʩʪʝʨʫ, ʢʦʪʦʨʦʤʫ ʧʨʠʥʘʜʣʝʞʘʣʠ ʜʦ ʥʳʥʝʰʥʝʡ ʠʪʝʨʘʮʠʠ, 

ʛʜʝ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʳʤ.  

ɺʳʙʦʨ ʯʠʩʣʘ ʢʣʘʩʪʝʨʦʚ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʚʳʙʦʨʦʤ. ɽʩʣʠ ʥʝʪ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʛʦ ʯʠʩʣʘ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʜʚʘ ʢʣʘʩʪʝʨʘ, 

ʟʘʪʝʤ ʪʨʠ, ʯʝʪʳʨʝ, ʧʷʪʴ ʠ ʙʦʣʝʝ, ʩʨʘʚʥʠʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; ʙʳʩʪʨʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

ʧʦʥʷʪʥʦʩʪʴ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ.  

ʅʝʜʦʩʪʘʪʢʠ: ʘʣʛʦʨʠʪʤ ʩʣʠʰʢʦʤ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʚʳʙʨʦʩʘʤ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʠʩʢʘʞʘʪʴ ʩʨʝʜʥʝʝ, ʤʝʜʣʝʥʥʘʷ ʨʘʙʦʪʘ ʥʘ ʙʦʣʴʰʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ, 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ. 

ʊʨʝʪʴʠʤ ʨʘʩʩʤʦʪʨʠʤ ʘʣʛʦʨʠʪʤ ʥʝʯʝʪʢʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ Fuzzy C-

means. ʄʝʪʦʜ ʥʝʯʝʪʢʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ Fuzzy C-means ʧʨʠʤʝʥʷʝʪʩʷ, ʜʣʷ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʙʦʣʴʰʠʭ ʥʘʙʦʨʦʚ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ.  

ʐʘʛʠ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ:  

ʇʫʩʪʴ ʥʝʯʝʪʢʠʝ ʢʣʘʩʪʝʨʳ ʟʘʜʘʶʪʩʷ ʤʘʪʨʠʮʝʡ ʨʘʟʙʠʝʥʠʷ: 

 
ʛʜʝ ɛki ï ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʘ k ʢ ʢʣʘʩʪʝʨʫ i; ʩ ï ʢʦʣʠ-

ʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ; M ï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ: 
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1 ʐʘʛ. ʋʩʪʘʥʦʚʠʤ ʧʘʨʘʤʝʪʨʳ ʘʣʛʦʨʠʪʤʘ, ʛʜʝ c ï ʢʦʣʠʯʝʩʪʚʦ ʢʣʘ-

ʩʪʝʨʦʚ, m ï ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʚʝʩ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʥʝʯʝʪʢʦʩʪʴ ʢʣʘʩʪʝʨʦʚ 

ʚ ʧʨʦʤʝʞʫʪʢʝ (m ɴ[1, Ð)), ʘ Ů ï ʧʘʨʘʤʝʪʨ ʦʩʥʦʚʥʦʛʦ ʘʣʛʦʨʠʪʤʘ.  

2 ʐʘʛ. ɻʝʥʝʨʠʨʦʚʘʥʠʝ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʤʘʪʨʠʮʳ ʥʝʯʝʪʢʦʛʦ 

ʨʘʟʙʠʝʥʠʷ ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ.  

3 ʐʘʛ. ʇʨʦʠʩʭʦʜʠʪ ʨʘʩʯʝʪ ʮʝʥʪʨʦʚ ʢʣʘʩʪʝʨʦʚ: 

 
4 ʐʘʛ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʍ ʠ ʮʝʥ-

ʪʨʘʤʠ ʢʣʘʩʪʝʨʦʚ: 

 
5 ʐʘʛ. ʅʝʦʙʭʦʜʠʤ ʧʝʨʝʩʯʝʪ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ʨʘʟʙʠʝʥʠʷ ʩ ʫʯʝ-

ʪʦʤ ʫʩʣʦʚʠʡ: 

 
6 ʐʘʛ. ʇʨʦʚʝʨʢʘ ʫʩʣʦʚʠʷ ớFīFớz<Ů, ʛʜʝ F* ï ʤʘʪʨʠʮʘ ʥʝʯʝʪʢʦʛʦ 

ʨʘʟʙʠʝʥʠʷ ʥʘ ʧʨʝʜʳʜʫʱʝʡ ʠʪʝʨʘʮʠʠ ʘʣʛʦʨʠʪʤʘ. ɽʩʣʠ ʫʩʣʦʚʠʝ ʚʝʨʥʦ, ʪʦ 

ʦʩʪʘʥʘʚʣʠʚʘʝʤ ʨʘʩʯʝʪ, ʝʩʣʠ ʥʝ ʚʝʨʥʦ, ʪʦ ʧʝʨʝʭʦʜʠʤ ʢ 3 ʰʘʛʫ ʠ ʥʘʯʠʥʘʝʤ 

ʟʘʥʦʚʦ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʥʝʯʝʪʢʦʩʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʲʝʢʪʘ ʚ ʢʣʘʩʪʝʨ ʧʦ-

ʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʨʘʥʠʮʝ, ʚ ʢʣʘʩʪʝʨʳ.  

ʅʝʜʦʩʪʘʪʢʠ: ʩʣʦʞʥʦʩʪʴ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ, ʟʘʜʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʘ-

ʩʪʝʨʦʚ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʩ ʦʙʲʝʢʪʘʤʠ. 

ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʘʣʛʦʨʠʪʤʦʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ k-ʩʨʝʜʥʠʭ, ʟʘ 

ʩʯʸʪ ʝʛʦ ʧʨʦʩʪʦʪʳ ʠ ʫʜʦʙʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ, ʘ ʪʘʢ ʞʝ ʝʛʦ ʤʠʥʫʩʳ ʥʝ ʩʤʦʛʫʪ 

ʩʪʘʪʴ ʙʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʩ ʩʘʡʪʘ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʠʣʦʞʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʥʝ ʧʦʟʚʦ-

ʣʷʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʵʪʘʧʳ ʚʚʦʜʘ ʜʘʥʥʳʭ, ʩʦʙʠʨʘʪʴ ʩʪʘʪʠ-

ʩʪʠʢʫ ʠ ʧʦʜʙʠʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʜʝʢʩʦʚ, ʦʧ-

ʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʟʤʝʱʝʥʠʝ ʜʘʥʥʳʭ, ʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘ-

ʧʨʦʩʦʚ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʝʩʪʠ ʛʣʫʙʦʢʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ 

ʚʳʨʘʙʦʪʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥʠʷ. 

ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʥʘ ʩʝʛʦʜʥʷ, ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ 

ʤʘʩʩʠʚʦʚ ʥʝ ʤʦʛʫʪ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʠʣʦʞʝʥʠʡ 

ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ.  
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Simulation of the sale of bus tickets. An assessment was made of the time cus-

tomers spend on the following actions: waiting in queues at the ticket office and ticket 
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age. 
 

ʇʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʢʘʩʩʦ-

ʚʦʛʦ ʟʘʣʘ ʧʦ ʧʨʦʜʘʞʝ ʘʚʪʦʙʫʩʥʳʭ ʙʠʣʝʪʦʚ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʘʩʩʦʚʦʛʦ ʟʘʣʘ ʧʦ ʧʨʦʜʘʞʝ 

ʘʚʪʦʙʫʩʥʳʭ ʙʠʣʝʪʦʚ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ 

AnyLogic ï ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʘʥʠʠ çʕʢʩ ɼʞʝʡ ʊʝʢʥʦʣʦʜʞʠʩè (XJ 

Technologies), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ɺ ʦʩʥʦʚʝ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʣʝʞʠʪ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ [1]. 
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ɺ ʢʘʩʩʦʚʦʤ ʟʘʣʝ ʧʦ ʧʨʦʜʘʞʝ ʘʚʪʦʙʫʩʥʳʭ ʙʠʣʝʪʦʚ ʠʤʝʶʪʩʷ ʦʙʳʯ-

ʥʳʝ ʢʘʩʩʳ ʠ ʢʘʩʩʦʚʳʝ ʘʚʪʦʤʘʪʳ. ʂʣʠʝʥʪ ʤʦʞʝʪ ʢʫʧʠʪʴ ʙʠʣʝʪ ʣʠʙʦ ʚ ʢʘʩ-

ʩʝ, ʣʠʙʦ ʚ ʘʚʪʦʤʘʪʝ. ʆʥ ʚʳʙʠʨʘʝʪ, ʛʜʝ ʝʤʫ ʫʜʦʙʥʝʝ ʢʫʧʠʪʴ ʙʠʣʝʪ. ʇʦʵʪʦʤʫ 

ʧʨʠ ʚʭʦʜʝ ʚ ʢʘʩʩʦʚʳʡ ʟʘʣ ʢʣʠʝʥʪ ʥʘʧʨʘʚʣʷʝʪʩʷ ʣʠʙʦ ʢ ʢʘʩʩʝ, ʣʠʙʦ ʢ ʘʚʪʦ-

ʤʘʪʫ.  

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʢʘʩʩʦʚʦʛʦ 

ʟʘʣʘ ʧʦ ʧʨʦʜʘʞʝ ʘʚʪʦʙʫʩʥʳʭ ʙʠʣʝʪʦʚ ʚʚʝʜʝʤ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʥʳʝ ʦʙʦ-

ʟʥʘʯʝʥʠʷ: 

source ï ʦʙʲʝʢʪ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʧʨʠʭʦʜ ʢʣʠʝʥʪʦʚ ʚ ʢʘʩʩʦʚʳʡ ʟʘʣ, ʚ 

ʤʦʜʝʣʠ ʢʣʠʝʥʪʦʚ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʟʘʷʚʢʘʤʠ. ɼʘʥʥʳʡ ʦʙʲʝʢʪ ʛʝʥʝʨʠʨʫʝʪ 

ʟʘʷʚʢʠ ʯʝʨʝʟ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. 

selectOutput ï ʦʙʲʝʢʪ, ʷʚʣʷʶʱʠʡʩʷ ʙʣʦʢʦʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ɼʣʷ 

ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʤʦʞʥʦ ʟʘʜʘʪʴ ʫʩʣʦʚʠʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʷʚʢʘ 

(ʢʣʠʝʥʪ), ʧʦʩʪʫʧʠʚʰʘʷ ʚ ʦʙʲʝʢʪ, ʙʫʜʝʪ ʥʘʧʨʘʚʣʷʪʴʩʷ ʣʠʙʦ ʢ ʢʘʩʩʘʤ, ʣʠʙʦ 

ʢ ʘʚʪʦʤʘʪʫ. ʋ ʜʘʥʥʦʛʦ ʙʣʦʢʘ ʠʤʝʝʪʩʷ ʩʚʦʡʩʪʚʦ selectCondition. ɽʩʣʠ ʵʪʦ 

ʩʚʦʡʩʪʚʦ ʨʘʚʥʦ uniform() < 0,5, ʪʦ ʢ ʢʘʩʩʘʤ ʠ ʘʚʪʦʤʘʪʫ ʙʫʜʝʪ ʧʨʠʭʦʜʠʪʴ 

ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʝ ʯʠʩʣʦ ʢʣʠʝʥʪʦʚ. 

queue ï ʦʙʲʝʢʪ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʚ ʤʦʜʝʣʠ ʦʯʝʨʝʜʴ ʢʣʠʝʥʪʦʚ ʢ ʘʚʪʦ-

ʤʘʪʫ ʧʦ ʧʨʦʜʘʞʝ ʘʚʪʦʙʫʩʥʳʭ ʙʠʣʝʪʦʚ. 

tellerLines ï ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ ʢʣʠʝʥʪʘ ʢʘʩʩʠʨʦʤ. ɺ ʤʦʜʝʣʠ ʵʪʦ ʦʙʦʟʥʘʯʘʝʪ ʟʘʥʷʪʠʝ ʨʝʩʫʨʩʘ ʥʘ ʟʘ-

ʜʘʥʥʦʝ ʚʨʝʤʷ. ɼʣʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʩʚʦʡʩʪʚʘ:  

¶ queueCapacity ï ʢʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢ ʚ ʦʯʝʨʝʜʠ, ʟʘʜʘʜʠʤ 20 

¶ delayTime ï ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʘ ʢʘʩʩʠʨʦʤ.  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʦ ʚʨʝʤʷ ʠʤʝʝʪ ʪʨʝʫʛʦʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

[1]. ɿʘʜʘʝʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ 2,5 ʤʠʥ., ʤʘʢʩʠʤʘʣʴʥʦʝ 11 ʤʠʥ. ʆʪʩʶʜʘ 

ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʘ ʨʘʚʥʷʝʪʩʷ 6 ʤʠʥʫ-

ʪʘʤ. 

tellers ï ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. ɺ 

ʢʘʯʝʩʪʚʝ ʨʝʩʫʨʩʦʚ ʚ ʥʘʰʝʡ ʤʦʜʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʩʩʠʨʳ. ɼʘʥʥʳʡ 

ʦʙʲʝʢʪ ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ capacity, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʢʘʩʩʠʨʦʚ, 
ʟʘʜʘʜʠʤ 4. ɼʘʥʥʳʡ ʦʙʲʝʢʪ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʩʦʝʜʠʥʝʥ ʢ ʦʙʲʝʢʪʫ 

tellerLines, ʢʦʪʦʨʳʡ ʤʦʜʝʣʠʨʫʝʪ ʟʘʥʷʪʠʝ ʨʝʩʫʨʩʘ. 

ATT ï ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʚʪʦʤʘʪʘ ʧʦ 

ʧʨʦʜʘʞʝ ʙʠʣʝʪʦʚ. ɺ ʤʦʜʝʣʠ ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʦʙʦʟʥʘʯʘʝʪ ʟʘʜʝʨʞʢʫ. 

sink ï ʦʙʲʝʢʪ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʦʢʦʥʯʘʥʠʝ ʙʣʦʢ-ʩʭʝʤʳ ʤʦʜʝʣʠ  

ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʢʘʩʩʦʚʦʛʦ ʟʘʣʘ ʧʦ 

ʧʨʦʜʘʞʝ ʘʚʪʦʙʫʩʥʳʭ ʙʠʣʝʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʦʜʝʣʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʢʣʠʝʥʪʦʚ ʚ ʦʯʝʨʝʜʠ ʠ 

ʫ ʢʘʩʩʠʨʦʚ ʚ ʢʘʩʩʦʚʦʤ ʟʘʣʝ ʧʦ ʧʨʦʜʘʞʝ ʘʚʪʦʙʫʩʥʳʭ ʙʠʣʝʪʦʚ (ʨʠʩ.2), ʘ 



244 

 

ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʢʣʠʝʥ-

ʪʦʚ ʚ ʢʘʩʩʦʚʦʤ ʟʘʣʝ (ʨʠʩ. 3). 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʵʚʨʠʩʪʠʢ ʚ 

ʟʘʜʘʯʘʭ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ʇʦʜ ʵʚʨʠʩʪʠʢʦʡ ʧʦʥʠʤʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʸ-

ʤʦʚ ʠ ʤʝʪʦʜʦʚ, ʦʙʣʝʛʯʘʶʱʠʭ ʠ ʫʧʨʦʱʘʶʱʠʭ ʨʝʰʝʥʠʝ ʪʘʢʠʭ ʟʘʜʘʯ, ʢʘʢ: 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʄʝʭʘʥʠʟʤʳ ʧʨʠʨʦʜʥʳʭ ʵʚʨʠʩʪʠʢ ʥʘʰʣʠ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʙʝʩ-

ʧʨʦʚʦʜʥʳʭ ʩʝʥʩʦʨʥʳʭ ʩʝʪʷʭ (ɹʉʉ) ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʨʦʙʣʝʤ, ʧʨʠʩʫʱʠʭ ɹʉʉ, ʥʘʧʨʠʤʝʨ: 

ʪʦʧʦʣʦʛʠʷ ɹʉʉ ʠʟʤʝʥʷʝʪʩʷ ʦʯʝʥʴ ʯʘʩʪʦ, ʥʝʢʦʪʦʨʳʝ ʫʟʣʳ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 

ʤʦʙʠʣʴʥʳʤʠ ʠ ʤʝʥʷʪʴ ʩʚʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʨʝʩʫʨʩʳ ʫʟʣʦʚ ʚ ɹʉʉ ʦʛʨʘ-

ʥʠʯʝʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʧʨʠʨʦʜʥʳʭ ʵʚʨʠʩʪʠʢʘʭ ʟʘʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʨʠʨʦʜ-

ʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɼʘʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʧʦʟʚʦʣʷʶʪ ʬʣʦ-
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ʨʝ ʠ ʬʘʫʥʝ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʠʣʣʠʦ-

ʥʦʚ ʣʝʪ. 

ʇʝʨʚʳʡ ʘʣʛʦʨʠʪʤ ʥʘ ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʡ ʵʚʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʡ ʙʳʣ 

ʨʘʩʩʤʦʪʨʝʥ ï ʘʣʛʦʨʠʪʤ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʛʨʘʜʠʝʥʪʦʚ [2]. 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʢʘʞʜʦʝ ʬʠʟʠʯʝʩʢʦʝ ʩʦ-

ʙʳʪʠʝ ʦʩʪʘʚʣʷʝʪ ʥʝʢʠʝ çʦʪʧʝʯʘʪʢʠè ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʬɻʬʝʢʪʘ ʩʦʙʳʪʠʷ; ʥʘʧʨʠʤʝʨ, ʦʛʦʥʴ ʫʚʝʣʠʯʠʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ, ʭʠʤʠʯʝʩʢʠʡ 

ʨʘʟʣʠʚ ʫʚʝʣʠʯʠʚʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ, ʷʜʝʨʥʘʷ ʫʪʝʯʢʘ ʫʚʝʣʠʯʠʚʘʝʪ ʠʟʣʫʯʝʥʠʝ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʥʝʢʦʪʦʨʦʤ ʤʝʩʪʝ ʨʘʚʥʘ 100 Á C, ʪʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʙʣʠʟʣʝʞʘʱʠʭ ʤʝʩʪʘʭ ʜʦʣʞʥʘ ʙʳʪʴ ʢʦʨʨʝʣʠʨʦʚʘʥʘ ʩ ʪʦʡ, 

ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʩʦʟʜʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʥʦʝ ʭʨʘʥʠʣʠʱʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʣʠʷʥʠʠ ʩʦʙʳʪʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʦʥʮʝʧʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʬʠʟʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ. ʅʘʧʨʠʤʝʨ, ʟʘʧʠʩʳʚʘʷ ʚʨʝʤʝʥʥʫʶ ʤʝʪʢʫ ʦ ʜʚʠ-

ʞʫʱʝʤʩʷ ʦʙʲʝʢʪʝ, ʢʦʛʜʘ ʦʥ ʧʝʨʝʜʘʝʪʩʷ ʫʟʣʦʤ ʜʘʪʯʠʢʘ, DSN (ʦʪ ʘʥʛʣ. Data 

source name ï ʠʤʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ, ʩʚʷʟʫʶʱʝʝ ʟʚʝʥʦ, ʢʦʪʦʨʦʝ ʩʦʝʜʠʥʷ-

ʝʪ ʧʨʠʣʦʞʝʥʠʝ ʠ ʢʦʥʢʨʝʪʥʫʶ ʙʘʟʫ) ʤʦʞʝʪ ʫʩʪʘʥʦʚʠʪʴ ʛʨʘʜʠʝʥʪ ʚʨʝʤʝʥʠ ʢ 

ʪʝʢʫʱʝʤʫ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ ʦʙʲʝʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʪʦʢʦʣʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʜʣʷ DSN ʤʦʛʫʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʵʪʦʪ ʝʩʪʝʩʪʚʝʥʥʳʡ, ʩʚʦʙʦʜʥʦ ʜʦʩʪʫʧʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʛʨʘʜʠ-

ʝʥʪ ʢʘʢ ʚʘʞʥʳʡ ʘʪʨʠʙʫʪ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʝʨʝʩʳʣʢʠ ʟʘʧʨʦʩʘ ʢ ʠʩʪʦʯʥʠ-

ʢʫ. 

ʂʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʝ ʩʦʙʳʪʠʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʝʛʦ ʵʬʬʝʢʪʘ 

ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʨʘʩʩʪʦʷʥʠʷ, d ʠ ʚʨʝʤʝʥʠ, t, ʪ.ʝ. f(d,t) ᶿ [2] 

ʉ ʫʯʸʪʦʤ ʩʯʠʪʳʚʘʥʠʷ ʜʘʪʯʠʢʦʚ ʚ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, 

ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ t1, ʜʠʬʬʫʟʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʢʘʢ ʬʫʥʢʮʠʷ 

ʨʘʩʩʪʦʷʥʠʷ, ʪʦ ʝʩʪʴf(d) ᶿ [2]ʊʝʦʨʝʪʠʯʝʩʢʠ, ʭʚʦʩʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʬ-

ʬʝʢʪʘ ʩʦʙʳʪʠʷ ʙʝʩʢʦʥʝʯʝʥ; ʥʦ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʜʘʪʯʠʢʠ ʥʝ ʤʦʛʫʪ ʦʙʥʘ-

ʨʫʞʠʪʴ ʠʣʠ ʠʟʤʝʨʠʪʴ ʵʬʬʝʢʪ ʩʦʙʳʪʠʷ ʥʠʞʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʨʦʛʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʤʝʩʪʘ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦ-

ʧʨʠʷʪʠʷ ʥʝʚʦʟʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʵʬʬʝʢʪ ʩʦʙʳʪʠʷ, ʠʩʧʦʣʴʟʫʷ ʤʘʣʝʥʴʢʠʝ 

ʜʘʪʯʠʢʠ DSN. ʅʫʣʝʚʦʝ ʩʯʠʪʳʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʦʟʜʘʝʪ ʧʣʦ-

ʩʢʫʶ ʦʙʣʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʛʨʘʜʠʝʥʪ ʠʥʬʦʨʤʘʮʠʠ ʥʝʜʦʩʪʫʧʝʥ. 

ʉʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ï ʘʣʛʦʨʠʪʤ ʥʘ ʦʩʥʦʚʝ ʤʫʨʘʚʴʠʥʦʡ ʢʦʣʦʥʠʠ 

(ʤʫʨʘʚʴʠʥʳʭ ʧʫʪʝʡ) 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʙʦʨʦʤ ʤʝʪʦʜʦʚ ʜʣʷ ʨʝʰʝʥʠʷ 

ʩʣʦʞʥʳʭ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʢʦʦʧʝʨʘʪʠʚʥʳʭ, ʦʙʳʯʥʦ ʥʘʟʳʚʘʝʤʳʭ ʤʫʨʘʚʴʷʤʠ. ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ 

ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥ ʢʦʤʧʘʥʠʷʤʠ BritishTelecomm ʠ NTT, ʢʘʢ ʜʣʷ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ. 
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ʄʫʨʘʚʴʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʧʫʪʠ, ʦʩʪʘʚʣʷʷ ʥʘ ʟʝʤʣʝ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ, ʥʘʟʳʚʘʝʤʦʛʦ ʬʝʨʦʤʦʥʦʤ, ʪʝʤ ʩʘʤʳʤ 

ʩʦʟʜʘʚʘʷ ʩʣʝʜ. ʀʜʝʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʤʫ-

ʨʘʚʴʝʚ ʠʜʝʪ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʫʪʠ, ʪʝʤ ʧʨʠʚʣʝʢʘʪʝʣʴʥʝʝ ʵʪʦʪ ʧʫʪʴ, ʜʣʷ 

ʜʨʫʛʠʭ ʤʫʨʘʚʴʝʚ. ʇʦʵʪʦʤʫ ʦʥʠ ʜʠʥʘʤʠʯʝʩʢʠ ʥʘʭʦʜʷʪ ʧʫʪʴ, ʠʩʧʦʣʴʟʫʷ 

ʦʧʠʩʘʥʥʦʝ ʧʦʥʷʪʠʝïʩʪʠʛʤʝʨʛʠʷ [3], ʯʪʦʙʳ ʢʦʩʚʝʥʥʦ ʦʙʱʘʪʴʩʷ ʤʝʞʜʫ ʩʦ-

ʙʦʡ. 

ɺ ʩʣʫʯʘʝ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʦ ʬʝʨʦʤʦʥʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʜʣʷ ʢʘʞʜʦʛʦ ʚʦʟʤʦʞʥʦʛʦ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ (ʪʦ ʝʩʪʴ, ʩʣʝʜʳ ʬʝʨʦʤʦʥʦʚ 

ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʘ ʢʘʞʜʦʡ ʣʠʥʠʠ, ʧʦ ʦʜʥʦʤʫ ʤʘʨ-

ʰʨʫʪʫ ʜʣʷ ʢʘʞʜʦʛʦ ʚʦʟʤʦʞʥʦʛʦ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ). ʄʫʨʘʚʝʡ ʚʳʙʠʨʘʝʪ 

ʪʨʦʧʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʪʣʦʞʝʥʥʦʛʦ ʥʘ ʟʝʤʣʝ ʬʝʨʦʤʦʥʘ. ʂʘ-

ʞʜʳʡ ʤʫʨʘʚʝʡ ʩʨʘʚʥʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʣʝʜʦʚ (ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʧʫʥʢʪʘ 

ʥʘʟʥʘʯʝʥʠʷ) ʧʦ ʢʘʞʜʦʡ ʩʩʳʣʢʝ ʢ ʩʦʩʝʜʥʠʤ ʫʟʣʘʤ. ʏʝʤ ʙʦʣʴʰʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ ʬʝʨʦʤʦʥʘ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʪʨʦʧʝ, ʪʝʤ ʙʦʣʴʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʪʨʦʧʘ ʙʫʜʝʪ ʚʳʙʨʘʥʘ ʤʫʨʘʚʴʝʤ. 

ʄʫʨʘʚʝʡ ʟʘʪʝʤ ʫʩʠʣʠʚʘʝʪ ʚʳʙʨʘʥʥʳʡ ʩʣʝʜ ʩʚʦʠʤ ʩʦʙʩʪʚʝʥʥʳʤ ʬʝ-

ʨʦʤʦʥʦʤ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʬʝʨʦʤʦʥʘ ʥʘ ʵʪʠʭ ʟʚʝʥʴʷʭ ʩʦ ʚʨʝʤʝʥʝʤ ʠʩʧʘʨʷ-

ʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʘʞʥʦ, ʯʪʦʙʳ ʩʢʦʨʦʩʪʴ 

ʨʘʩʧʘʜʘ ʬʝʨʦʤʦʥʘ ʙʳʣʘ ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʦʚʘʥʘ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦ-

ʙʣʝʤʝ. ɽʩʣʠ ʬʝʨʦʤʦʥ ʨʘʟʣʘʛʘʝʪʩʷ ʩʣʠʰʢʦʤ ʙʳʩʪʨʦ, ʪʦʛʜʘ ʭʦʨʦʰʠʝ ʨʝʰʝ-

ʥʠʷ ʧʦʪʝʨʷʶʪ ʩʚʦʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʧʨʝʞʜʝ ʯʝʤ ʠʭ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ. ɽʩʣʠ ʬʝʨʦʤʦʥ ʨʘʩʧʘʜʘʝʪʩʷ ʩʣʠʰʢʦʤ ʤʝʜʣʝʥʥʦ, ʧʣʦʭʠʝ ʨʝʰʝ-

ʥʠʷ ʦʩʪʘʥʫʪʩʷ ʚ ʩʠʩʪʝʤʝ ʚ ʢʘʯʝʩʪʚʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʚʘʨʠʘʥʪʦʚ. 

ʂʘʞʜʳʡ ʫʟʝʣ ʚ ʩʝʪʠ ʠʤʝʝʪ ʪʘʙʣʠʮʫ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʤʦ-

ʛʘʝʪ ʝʤʫ ʦʧʨʝʜʝʣʠʪʴ, ʢʫʜʘ ʦʪʧʨʘʚʠʪʴ ʩʣʝʜʫʶʱʠʡ ʧʘʢʝʪ ʠʣʠ çʤʫʨʘʚʴʷè. ɺ 

ʜʘʥʥʳʭ ʪʘʙʣʠʮʘʭ ʩʦʩʝʜʠ ʫʟʣʘ ʠʟʦʙʨʘʞʘʶʪʩʷ ʢʘʢ ʩʪʨʦʢʠ ʪʘʙʣʠʮʳ, ʘ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʫʟʣʳ ʩʝʪʠ ʠʟʦʙʨʘʞʝʥʳ ʢʘʢ ʩʪʦʣʙʮʳ. ʅʘ ʨʠʩʫʥʢʝ 1 ʠʟʦʙʨʘʞʝʥ 

ʧʨʠʤʝʨ ʩʝʪʠ, ʘ ʥʘ ʨʠʩʫʥʢʝ 2 ʪʘʙʣʠʮʫ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʜʣʷ ʫʟʣʘ S ʚ ʵʪʦʡ 

ʩʝʪʠ [3]. 

ʅʘʧʨʠʤʝʨ, ʤʫʨʘʚʝʡ ʠʣʠ ʩʦʦʙʱʝʥʠʝ, ʠʜʫʱʝʝ ʦʪ ʫʟʣʘ S ʢ ʫʟʣʫ F, ʙʫ-

ʜʝʪ ʫʯʠʪʳʚʘʪʴ ʷʯʝʡʢʠ ʚ ʩʪʦʣʙʮʝ F ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʧʝʨʝʭʦʜʘ. 

ʄʫʨʘʚʴʠ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴ ʩʣʝʜʫʶʱʠʡ ʧʝʨʝʭʦʜ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʉʣʝʜʫʶʱʠʡ ʧʝʨʝʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʨʘʚʥʦʤʝʨʥʦ, ʵʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʣʶʙʦʡ ʠʟ ʩʦʩʝʜʝʡ ʠʤʝʝʪ ʨʘʚʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʙʦʨʘ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʙʨʘʥ ʚʝʨʦʷʪʥʦʩʪʥʦ, ʪʦ ʝʩʪʴ ʟʥʘʯʝʥʠʷ ʚ ʪʘʙʣʠʮʝ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʚ 

ʩʪʦʣʙʮʝ F ʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʙʦʨʘ. ɺʟʷʪʠʝ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ 

ʟʥʘʯʝʥʠʷ ʚ ʩʪʦʣʙʮʝ F ʤʦʞʝʪ ʙʳʪʴ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʚʳʙʦʨʘ ʩʣʝʜʫʶʱʝʛʦ 

ʧʨʳʞʢʘ. ʆʥ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʥʫʞʥʦ ʚʳʙʠʨʘʪʴ ʨʘʚʥʦʤʝʨʥʦ, ʝʩʣʠ ʥʝʪ ʬʝʨʦʤʦʥʘ, ʠ ʧʨʠʥʠʤʘʪʴ ʩʘʤʦʝ 

ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ, ʝʩʣʠ ʦʥʦ ʝʩʪʴ.  
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ʈʠʩ. 1. ʉʝʪʴ 

 
ʈʠʩ. 2. ʊʘʙʣʠʮʘ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʜʣʷ ʫʟʣʘ S 

 

ʄʝʪʦʜʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʷʪʴ ʥʘ 2 ʛʨʫʧʧʳ: ʥʘ ʦʩʥʦʚʝ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʧʦʣʦʞʝʥʠʡ. ɺ ʧʦʜʭʦʜʘʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʘʞʜʳʡ ʫʟʝʣ ʟʥʘʝʪ ʩʚʦʠ ʛʝʦʛʨʘʬʠ-

ʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ, ʢʦʦʨʜʠʥʘʪʳ ʚʩʝʭ ʩʚʦʠʭ ʩʦʩʝʜʝʡ ʠ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ 

ʠʥʬʦʨʤʠʨʫʝʪʩʷ ʦ ʧʦʣʦʞʝʥʠʠ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ. ʉʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʪʩʷ 

ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ 

ʜʝʰʝʚʳʝ ʨʝʰʝʥʠʷ ʩ ʢʨʦʰʝʯʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʈʝʰʝʥʠʷ, ʥʝ ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ, ʥʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʟʥʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʦʧʦʣʦ-

ʞʝʥʠʠ. 

ɺʪʦʨʦʡ ʤʝʪʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʉʝʥʩʦʨʥʳʝ ʫʟʣʳ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʨʘʩʧʨʝʜʝʣʝʥʳ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʩʝʥʩʦʨʥʦʤ ʧʦʣʝ, ʠ ʤʝʩʪʦʧʦ-

ʣʦʞʝʥʠʝ ʵʪʠʭ ʩʝʥʩʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʠʩʪʝʤʳ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (GPS, ɻʃʆʅɸʉʉ) ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ, 

ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤ ʣʦʢʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʙʘʟʝ WiFi. ɿʥʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 
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ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʨʘʩʧʦʣʦʞʝʥʠʝ ʫʟʣʦʚ ʠʟʤʝʥʷʝʪ-

ʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʤʠʪʘʮʠʷ ʧʨʠʨʦʜʥʳʭ ʤʝʭʘʥʠʟ-

ʤʦʚ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʪʨʫʜʥʦ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʜʠʩ-

ʢʨʝʪʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʣʦʛʠʩʪʠʢʠ ʠ ʪʘʢ ʜʘʣʝʝ.  
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɺ.ɺ. ʍʨʷʱʝʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɻ. ɼʝʤʠʜʦʚʘ 

 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʦʙʨʘʞʝ-

ʥʠʡ ʩ ʙʦʣʴʰʠʤʠ ʠʩʢʘʞʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʤʝʪʨʠʢʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʧʨʠʤʝʥʝʥʥʳʝ ʚ ʜʘʥʥʦʤ ʘʣʛʦʨʠʪʤʝ ʠ ʠʭ ʩʨʘʚʥʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʤʝʪʨʠʢʘ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠʟʦ-

ʙʨʘʞʝʥʠʷ, ʘʣʛʦʨʠʪʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ. 
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This article discusses the classification algorithm for images with large distor-

tions, as well as image quality assessment metrics that are used in this algorithm and 

comparison of these metrics. 

Keywords: image quality, image quality assessment metric, image classification 

algorithm. 

 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʡ ï ʵʪʦ ʙʳʩʪʨʦ ʨʘʩʰʠʨʷʶʱʘʷʩʷ ʦʙ-

ʣʘʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. ʎʝʥʪʨʦʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ 

ʤʝʪʨʠʢʠ, ʠʟʚʝʩʪʥʦʝ ʚ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʘʢ ʤʝʪʨʠʢʘ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝ-

ʥʠʷ. 

ʄʝʪʨʠʢʘ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ ï ʵʪʦ ʬʦʨʤʫʣʘ ʠʣʠ ʘʣʛʦ-

ʨʠʪʤ, ʢʦʪʦʨʳʡ ʧʨʠʩʚʘʠʚʘʝʪ ʜʘʥʥʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ ʯʠʩʣʝʥʥʦʝ ʠʣʠ ʢʘʪʝʛʦ-
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ʨʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʦʪʨʘʞʘʶʱʝʝ ʝʛʦ ʚʦʩʧʨʠʥʠʤʘʝʤʳʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ. 

ʅʘʧʨʠʤʝʨ, ʷʨʢʦʤʫ, ʯʝʪʢʦʤʫ ʠ ʚʳʩʦʢʦʢʦʥʪʨʘʩʪʥʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʠʩʚʦʝʥʦ 5 ʙʘʣʣʦʚ ʠʟ 5 ʠʣʠ ʷʨʣʳʢ çʦʪʣʠʯʥʦè. ʀ, ʥʘʦʙʦʨʦʪ, ʠʟʦ-

ʙʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʠʣʴʥʦ ʩʞʘʪʦ, ʚʝʨʦʷʪʥʦ, ʧʦʣʫʯʠʪ ʙʦʣʝʝ ʥʠʟʢʠʡ ʙʘʣʣ - 

ʪʦʣʴʢʦ 1 ʠʟ 5 ʠʣʠ ʤʝʪʢʫ çʧʣʦʭʦè. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʠ ʦʜʠʥ ʧʦʢʘʟʘʪʝʣʴ 

ʥʝ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʵʪʦ ʚʦ ʚʩʝʭ ʩʠʪʫʘʮʠʷʭ, ʧʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ 

ʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʡ [2]. 

ʋʞʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ, 

ʥʦ ʠʭ ʧʦʠʩʢ ʧʨʦʜʦʣʞʘʝʪʩʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʠʥ ʪʘʢʦʡ 

ʘʣʛʦʨʠʪʤ. ʀʩʧʦʣʴʟʫʝʤʘʷ ʚ ʜʘʥʥʦʤ ʘʣʛʦʨʠʪʤʝ ʙʘʟʘ 144 ʯʝʨʥʦ-ʙʝʣʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 512ʭ512 ʧʠʢʩʝʣʝʡ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʠʟ ʙʘʟʳ 

ImageNET ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ. ʕʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʬʦʪʦʛʨʘʬʠʠ ʪʝʭʥʠʢʠ, ʧʨʠʨʦʜʳ ʠ ʟʜʘʥʠʡ. ɼʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʘ ʢʣʘʩʩʘ çʚʠʜʥʦ 

ʦʙʲʝʢʪè ʠ çʥʝ ʚʠʜʥʦ ʦʙʲʝʢʪè. 

ɺ ʙʘʟʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 3 ʨʘʟʣʠʯʥʳʭ ʠʩʢʘʞʝʥʠʷ: 

- ʙʝʣʳʡ ʛʘʫʩʩʦʚʩʢʠʡ ʰʫʤ: ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ů ʙʳʣʦ 

ʜʦʙʘʚʣʝʥʦ ʢ ʠʟʦʙʨʘʞʝʥʠʶ ʧʦʩʣʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢ 

ʠʥʪʝʨʚʘʣʫ ʦʪ 0 ʜʦ 255. ɿʥʘʯʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ů 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʞʜʫ 20 ʠ 240. 

- ʨʘʟʤʳʪʠʝ: ʠʟʦʙʨʘʞʝʥʠʷ ʙʳʣʠ ʠʩʢʘʞʝʥʳ ʘʣʛʦʨʠʪʤʦʤ ʨʘʟʤʳʪʠʷ. 

ʈʘʟʤʝʨ ʤʘʩʢʠ ʠʟʤʝʥʷʣʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 5 ʜʦ 50 ʧʠʢʩʝʣʝʡ. 

- ʰʫʤ çʩʦʣʴ ʠ ʧʝʨʝʮè: ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʣʫʯʘʡʥʳʭ ʧʠʢʩʝʣʝʡ ʠʟʦ-

ʙʨʘʞʝʥʠʷ ʙʳʣʠ ʟʘʤʝʥʝʥʳ ʥʘ ʟʥʘʯʝʥʠʷ 0 ʠʣʠ 255. ʇʨʦʮʝʥʪ ʟʘʤʝʥʝʥʥʳʭ 

ʧʠʢʩʝʣʝʡ ʠʟʤʝʥʷʣʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 10% ʜʦ 80%. 

ɸʣʛʦʨʠʪʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ 
ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʢʣʘʩʩʳ "ʚʠʜʥʦ ʦʙʲʝʢʪ" ʠ "ʥʝ ʚʠʜ-

ʥʦ ʦʙʲʝʢʪ" ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʣʛʦʨʠʪʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 1.  

 
 

ʈʠʩ. 1. ɸʣʛʦʨʠʪʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ 

 

ɺʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʟʤʝʨʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʨʠʢʠ ʦʮʝʥʢʠ ʢʘ-

ʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʡ, ʥʘ ʚʳʭʦʜʝ ʢʦʪʦʨʦʡ ʠʟʦʙʨʘʞʝʥʠʶ ʚʳʜʘʝʪʩʷ ʥʝʢʦʪʦ-

ʨʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʘʯʝʩʪʚʘ. ʇʦʣʫʯʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ 

ʧʦʨʦʛʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʘʥʥʦʡ ʤʝʪʨʠʢʝ. ʀʟʦʙʨʘʞʝʥʠʷ ʩ ʣʫʯʰʠʤ ʢʦ-

ɺʭʦʜʥʦʝ 

ʠʟʦʙʨʘʞʝ-

ʥʠʝ 

ʄʝʪʨʠʢʘ 

ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ 
ʇʦʨʦʛ 

"ʚʠʜʥʦ              

ʦʙʲʝʢʪ" 

"ʥʝ ʚʠʜʥʦ  

ʦʙʲʝʢʪ" 
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ʵʬʬʠʮʠʝʥʪʦʤ ʢʘʯʝʩʪʚʘ ʧʨʠʥʘʜʣʝʞʘʪ ʢʣʘʩʩʫ "ʚʠʜʥʦ ʦʙʲʝʢʪ", ʩ ʭʫʜʰʠʤ ï 

"ʥʝ ʚʠʜʥʦ ʦʙʲʝʢʪ". 

ɺ ʜʘʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʡ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʨʠʢʠ: ʧʠʢʦʚʦʝ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ (ʇʆʉʐ), 

ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʦʙʠʷ (ʂʉʇ), ʥʝʵʪʘʣʦʥʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʙʠʥʘʨʥʳʭ ʰʘʙʣʦʥʦʚ (ʅʆʂʃɹʐ) ʠ ʧʨʠʟʥʘʢʠ 

ʩʨʘʚʥʝʥʠʷ ʦʪʢʣʠʢʦʚ ʩʚʝʨʭʪʦʯʥʳʭ ʩʣʦʝʚ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ (ʇʉʅʉ). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʦʛʘ ʠ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʨʠʢʠ: Precision (ʪʦʯʥʦʩʪʴ), Recall (ʧʦʣʥʦʪʘ) 

ʠ F-ʤʝʨʘ. Precision ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʜʦʣʶ ʦʙʲʝʢʪʦʚ, ʥʘʟʚʘʥ-

ʥʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠ ʧʨʠ ʵʪʦʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚ-

ʣʷʶʱʠʤʠʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ, ʘ Recall ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʫʶ ʜʦʣʶ ʦʙʲʝʢʪʦʚ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʣʘʩʩʘ ʠʟ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʣʘʩʩʘ ʥʘʰʝʣ 

ʘʣʛʦʨʠʪʤ. ʌʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʠʤʝʶʪ ʚʠʜ: 

,
FPTP

TP
 =Precision
+

 

,
FNTP

TP
=Recall

+
 

ʛʜʝ TP ï ʚʝʨʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʨʠʤʝʨʳ, FP 

ï ʦʰʠʙʢʘ II ʨʦʜʘ, FN ï ʦʰʠʙʢʘ I ʨʦʜʘ. 

F-ʤʝʨʘ - ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʩʨʝʜʥʝʝ ʤʝʞʜʫ ʪʦʯʥʦʩʪʴʶ ʠ ʧʦʣʥʦʪʦʡ. 

ʌʦʨʤʫʣʘ ʨʘʩʯʝʪʘ ʠʤʝʝʪ ʚʠʜ: 

.
RecallPrecision

Recall*Precision
*2 =F

+
 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ Precision, Recall ʠ F-ʤʝʨʳ ʚʳ-

ʙʨʘʥʥʳʭ ʧʦʨʦʛʦʚ ʚʳʰʝ ʜʣʷ ʤʝʪʨʠʢ ʇʆʉʐ, ʂʉʇ, ʅʆʂʃɹʐ ʠ ʤʝʪʨʠʢʠ 

ʧʨʠʟʥʘʢʦʚ ʉʅʉ. ʉʨʝʜʠ ʵʪʘʣʦʥʥʳʭ ʤʝʪʨʠʢ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʝʪ 

ʤʝʪʨʠʢʘ ʂʉʇ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʟʘʜʘʥʥʳʭ ʧʦʨʦʛʘʭ ʜʣʷ ʂʉʇ ʠ 

ʇʆʉʐ ʩʠʣʴʥʦ ʨʘʟʤʳʪʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʝʚʝʨʥʦ, ʥʦ 

ʙʦʣʴʰʫʶ ʦʰʠʙʢʫ ʚ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʥʝ ʚʥʦʩʷʪ, ʪʘʢ ʢʘʢ ʜʦʣʷ ʨʘʟ-

ʤʳʪʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʙʘʟʝ ʤʝʥʴʰʝ, ʯʝʤ ʜʦʣʷ ʟʘʰʫʤʣʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʕʪʘʣʦʥʥʘʷ ʤʝʪʨʠʢʘ ʧʨʠʟʥʘʢʦʚ Cʅʉ ʠ ʥʝʵʪʘʣʦʥʥʘʷ ʤʝʪʨʠʢʘ ʅʆʂʃɹʐ 

ʠʤʝʶʪ ʝʜʠʥʳʡ ʧʦʨʦʛ ʜʣʷ ʨʘʟʤʳʪʳʭ ʠ ʟʘʰʫʤʣʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʥʦ ʧʦ-

ʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʭʫʞʝ, ʯʝʤ ʂʉʇ ʠ ʇʆʉʐ.    
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ʊʘʙʣʠʮʘ 1. ɿʥʘʯʝʥʠʷ Precision, Recall ʠ F-ʤʝʨʳ 

 
ʄʝʪʨʠʢʘ Precision Recall F-ʤʝʨʘ 

ʇʆʉʐ 0,79 0,94 0,86 

ʂʉʇ 0,81 0,97 0,88 

ʇʉʅʉ 0,7 1 0,83 

ʅʆʂʃɹʐ 0,79 0,79 0,79 

 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʦʪʩʝʠʚʘʝʪ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʙʦʣʴʰʠʤʠ ʠʩ-

ʢʘʞʝʥʠʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʷʝʤʳʭ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʝʪʨʠʢ ʇʆʉʐ ʠ ʂʉʇ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʡ, ʘʣʛʦʨʠʪʤ ʦʙʣʘ-

ʜʘʝʪ ʚʳʩʦʢʠʤ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ ʠ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʉ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʨʠʢʠ ʅʆʂʃɹʐ ʜʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ.  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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ɽ.ɸ. ʇʘʫʪʦʚ, ɻ.ɸ. ʆʞʠʛʘʥʦʚ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɺ.ɺ. ʍʨʷʱʝʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɻ. ɼʝʤʠʜʦʚʘ 

 
ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʣʠʮ ʥʘ ʚʠʜʝʦʧʦʪʦʢʝ: ɺʠʦ-

ʣʳ ï ɼʞʦʥʩʘ ʠ ʘʣʛʦʨʠʪʤ ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʘʩʢʘʜʥʳʭ ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝ-

ʪʷʭ. ʇʨʠʚʦʜʠʪʩʷ ʠʭ ʩʨʘʚʥʝʥʠʝ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ, ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʨʝʟʫʣʴʪʘʪʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʝʢʪʦʨ ʣʠʮ, ʤʝʪʦʜ ɺʠʦʣʳ - ɼʞʦʥʩʘ, ʩʚʝʨʪʦʯʥʳʝ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 
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The paper examines the algorithms of face detection on the video: Viola-Jones 

and an algorithm based on cascade convolutional neural networks. They are compared 

by measuring the speed of work, the correctness of the result and computing power. 

Keywords: face detector, Viola-Jones method, convolutional neural networks. 

 

ʊʝʭʥʦʣʦʛʠʠ ʧʦ ʘʥʘʣʠʟʫ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʠʜʝʦ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʚ ʦʙʣʘʩʪʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʩʫʱʝʩʪʚʫʶʱʠʤ ʤʝʪʦʜʘʤ ʦʙʥʘʨʫʞʝʥʠʷ 

ʠʩʢʦʤʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʨʝʰʠʪʴ ʟʘʜʘʯʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ[1]. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʡ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤ, ʧʦʤʦʛʘʶʱʠʭ ʤʘʰʠʥʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʯʝʣʦʚʝ-

ʢʦʤ, ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ ʜʥʝʤ. ʉʫʱʝʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦ-

ʛʨʝʩʩʘ ʪʨʝʙʫʝʪ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʝʭʥʠʢʠ ʠ ʯʝʣʦ-
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ʚʝʢʘ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʪʦʯʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʦʤʧʴʶ-

ʪʝʨʥʦʛʦ ʟʨʝʥʠʷ.  

ʅʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʟʘʜʘʯʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʨʝʜʠ ʦʙʲʝʢ-

ʪʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ ʣʠʮʘ ʯʝʣʦʚʝʢʘ. ʃʠʮʦ ʷʚʣʷʝʪʩʷ 

ʫʥʠʢʘʣʴʥʳʤ ʜʣʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ ʩ ʧʦʤʦʱʴʶ ʥʝʛʦ ʤʦʞʥʦ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʦʙʲʝʢʪʦʤ, ʙʳʩʪʨʦ ʠ ʙʝʟ ʚʩʷʢʠʭ 

ʦʰʠʙʦʢ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʠʥʦʤʫ ʦʙʲʝʢʪʫ [2]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʦʣʫʯʘʶʪ ʤʝʪʦ-

ʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ. ʊʘʢ ʞʝ ʠʤʝʥʥʦ ʵʪʠ ʩʝʪʠ 

ʧʦʢʘʟʘʣʠ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʣʘʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ (ʧʦ ʨʝʟʫʣʴ-

ʪʘʪʘʤ ʘʥʘʣʠʟʘ ʧʫʙʣʠʢʘʮʠʡ). 

ʉʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʛʠʙʢʦʩʪʴʶ ʠ ʧʦ-

ʟʚʦʣʷʶʪ ʟʘʨʘʥʝʝ ʟʘʜʘʚʘʪʴ ʩʣʦʞʥʦʩʪʴ ʤʦʜʝʣʝʡ, ʤʝʥʷʷ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪ-

ʨʳ, ʪʘʢʠʝ ʢʘʢ ʨʘʟʤʝʨʳ ʩʚʝʨʪʦʯʥʳʭ ʷʜʝʨ, ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ. ʕʪʠ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʧʦʟʚʦʣʷʶʪ ʉʅʉ ʜʦʩʪʠʛʘʪʴ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʯʥʦʩʪʠ ʧʨʠ ʦʙʥʘ-

ʨʫʞʝʥʠʠ ʦʙʲʝʢʪʦʚ ʥʘ ʩʠʣʴʥʦ ʥʝʦʜʥʦʨʦʜʥʦʤ ʬʦʥʝ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʜʚʫʭ ʜʝʪʝʢʪʦʨʦʚ ʣʠʮʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʣʛʦʨʠʪʤ, ʥʘ 

ʦʩʥʦʚʝ ʤʝʪʦʜʘ ɺʠʦʣʳ-ɼʞʦʥʩʘ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ Python ʩ ʧʦʤʦʱʴʶ ʙʠʙ-

ʣʠʦʪʝʢʠ OpenCV [3]. ʀ ʥʘ ʤʝʪʦʜʝ, ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʦʤ ʚʳʧʦʣʥʝʥʥʦʤ ʪʘʢ 

ʞʝ ʚ Python, ʥʘ ʦʩʥʦʚʝ ʪʨʝʭ ʥʝʡʨʦʥʥʳʭ ʩʚʝʨʪʦʯʥʳʭ ʩʝʪʝʡ ʠʣʠ ʩʦʢʨʘʱʝʥʥʦ 

MTCNN (Multi -taskCascadedConvolutionalNetworks) [4]. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʙʨʘʥʥʳʭ ʜʝʪʝʢʪʦʨʦʚ ʧʨʦ-

ʚʦʜʠʪʴʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʩ ʧʨʦʮʝʩʩʦʨʦʤ IntelCore i5-8250U ʠ c ʦʙʲʝʤʦʤ 

ʆɿʋ-8 ɻʙ. ʇʦʩʪʨʦʝʥʠʝ ROC-ʢʨʠʚʦʡ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʣʠʮ 

FacesintheWild, ʩʦʜʝʨʞʘʱʝʡ 30281 ʣʠʮ, ʩʦʙʨʘʥʥʳʭ ʠʟ ʥʦʚʦʩʪʥʳʭ ʬʦʪʦ-

ʛʨʘʬʠʡ. ʊʘʢ ʞʝ, ʘʥʘʣʠʟ ʧʦʚʦʨʦʪʘ ʛʦʣʦʚʳ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʙʘʟʝ ʣʠʮ, ʩʦʩʪʦʷ-

ʱʝʡ ʠʟ 2790 ʠʟʦʙʨʘʞʝʥʠʡ, 15 ʣʶʜʝʡ ʚ ʨʘʟʥʳʭ ʧʦʟʘʭ. ʇʦʚʦʨʦʪ ʛʦʣʦʚʳ 

ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ -90 ʜʦ 90 ʛʨʘʜʫʩʦʚ ʩ ʰʘʛʦʤ 15 ʛʨʘʜʫʩʦʚ. ʃʶʜʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʨʘʟʥʳʤʠ ʨʘʩʘʤʠ ʠ ʨʘʟʥʳʤʠ ʪʦʥʘʤʠ ʢʦʞʠ.  

ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʳ ROC-ʢʨʠʚʳʝ, ʩʜʝʣʘʥʥʳʝ ʥʘ ʙʘʟʝ 

FacesintheWild. ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ MTCNN ʠʤʝʝʪ ʢʨʠʚʫʶ, ʧʨʦʭʦʜʷ-

ʱʫʶ ʥʘʜ ʢʨʠʚʦʡ, ɺʦʣʳ-ɼʞʦʥʩʘ. ʏʪʦʙʳ ʧʝʨʝʡʪʠ ʢ ʯʠʩʣʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʦʮʝʥʢʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʧʣʦʱʘʜʠ, ʧʦʜ ʠʟʦʙʨʘʞʝʥʥʳʤʠ ʢʨʠʚʳʤʠ.  

ʇʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ (AUC) ʨʘʚʥʳ: ʜʣʷ ʤʝʪʦʜʘ ɺʠʦʣʳ-ɼʞʦʥʩʘ 

AUC = 0.8299, ʜʣʷ ʤʝʪʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʢʘʩʢʘʜʘʭ ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥ-

ʥʳʭ ʩʝʪʝʡ AUC = 0.9552. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ MTCNN ʥʘ 

13,2% ʙʦʣʴʰʝ, ʯʝʤ ʫ ʤʝʪʦʜʘ ɺʠʦʣʳ-ɼʞʦʥʩʘ. ɺ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʵʪʦ 

ʩʚʷʟʘʥʥʦ ʩ ʪʝʤ, ʯʪʦ ʤʝʪʦʜ ɺʠʦʣʳ-ɼʞʦʥʩʘ ʦʛʨʘʥʠʯʝʥ ʨʘʤʢʘʤʠ ʧʦʚʦʨʦʪʘ 

ʛʦʣʦʚʳ ʦʪ -30 ʜʦ 30 ʛʨʘʜʫʩʦʚ, ʵʪʦ ʙʫʜʝʪ ʭʦʨʦʰʦ ʚʠʜʥʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ. ʊʘʢ ʞʝ MTCNN ʥʘʠʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥ ʢ ʨʘʟʥʦʤʫ ʚʠʜʘʤ 

ʧʦʤʝʭʘʤ, ʧʝʨʝʢʨʳʚʘʶʱʠʤ ʣʠʮʦ. 

 

http://tamaraberg.com/faceDataset/faceData.tar.gz
http://tamaraberg.com/faceDataset/faceData.tar.gz
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ʈʠʩ. 1. ROC-ʢʨʠʚʳʝ ʜʣʷ ʤʝʪʦʜʘ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʣʠʮʘ ɺʠʦʣʳ-ɼʞʦʥʩʘ  

ʠ MTCNN 

 

ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʩʭʦʜʦʚ ʦʪ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʛʦ-

ʣʦʚʳ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ. 2. ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʤʝʪʦʜ ɺʠʦʣʳ-ɼʞʦʥʩʘ 

ʧʨʠ ʫʛʣʝ ʧʦʚʦʨʦʪʘ ʛʦʣʦʚʳ ʯʝʣʦʚʝʢʘ ʦʪ -30 ʜʦ 30 ʛʨʘʜʫʩʦʚ ʠʤʝʝʪ ʧʦʯʪʠ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʦ ʥʘ ʫʛʣʘʭ ʙʦʣʴʰʝ ʵʪʠʭ ʧʨʦ-

ʮʝʥʪ ʦʙʥʘʨʫʞʝʥʠʷ ʨʝʟʢʦ ʧʘʜʘʝʪ. ʋ MTCNN ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -60 ʜʦ 60 ʛʨʘʜʫʩʦʚ, ʜʘʣʝʝ ʧʨʦ-

ʮʝʥʪ ʦʙʥʘʨʫʞʝʥʠʷ ʨʝʟʢʦ ʧʘʜʘʝʪ. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

MTCNN ʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥ ʢ ʪʘʢʦʤʫ ʪʠʧʫ ʧʦʤʝʭʘʤ, ʯʝʤ ʘʣʛʦʨʠʪʤ ɺʠʦ-

ʣ-rɼʞʦʥʩʘ. 

 
ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʩʭʦʜʦʚ ʦʪ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʛʦʣʦʚʳ 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʦ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʥʘ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʛʦ ʘʣ-

ʛʦʨʠʪʤʘ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ. ʀʟ ʪʘʙʣʠʮʳ 

ʚʠʜʥʦ, ʯʪʦ ʤʝʪʦʜ ɺʠʦʣʳ-ɼʞʦʥʩʘ ʚʳʠʛʨʳʚʘʝʪ ʧʦ ʚʨʝʤʝʥʠ ʧʨʠ ʣʶʙʦʤ ʨʘʟ-

ʤʝʨʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ MTCNN ʥʝʦʙʭʦʜʠʤʦ 

ʙʦʣʴʰʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 
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ʊʘʙʣʠʮʘ 1. ɿʘʪʨʘʯʝʥʥʦʝ ʚʨʝʤʷ ʥʘ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ 

 ɺʠʦʣʘ-ɼʞʦʥʩ MTCNN 

ʈʘʟʤʝʨ ʠʟʦʙʨʘʞʝ-

ʥʠʷ, px 

ɺʨʝʤʷ ʧʨʦ-

ʮʝʩʩʘ, c 

FPS, 

ʢ/ʩ 

ɺʨʝʤʷ ʧʨʦ-

ʮʝʩʩʘ, c 

FPS, 

ʢ/ʩ 

320*240 0,28 3,5 0,21 4,7 

640*480 0,41 2,4 0,37 2,7 

1280*720 0,56 1,8 0,51 1,9 

1920*1080 0,79 1,2 0,96 1,1 

 

ʈʝʟʶʤʠʨʫʷ, ʤʦʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ MTCNN ʠʤʝʝʪ ʨʷʜ ʜʦʩʪʦ-

ʠʥʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʦʜʦʤ ɺʠʦʣʳ-ɼʞʦʥʩʘ, ʛʣʘʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷ-

ʝʪʩʷ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʣʠʮʦ ʧʨʝʜʤʝʪʦʚ, ʠ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ 

ʧʦʚʝʨʥʫʪʳʭ ʣʠʮ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -60 ʜʦ 60 ʛʨʘʜʫʩʦʚ. ʊʘʢ ʞʝ, ʦʙʘ ʘʣʛʦʨʠʪʤʘ 

ʠʤʝʶʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉɺɽʈʊʆʏʅʓʍ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ 

ɼʃʗ ɼɽʊɽʂʊʀʈʆɺɸʅʀʗ ɿɼɸʅʀʁ ʀ ʉʆʆʈʋɾɽʅʀʁ                  

ʅɸ ʉʇʋʊʅʀʂʆɺʓʍ ʉʅʀʄʂɸʍ 
 

ʈ.ɺ. ʃʘʨʠʦʥʦʚ, ʅ.ɼ. ʉʠʜʦʨʦʚ, ɺ.ɸ. ʇʘʚʣʦʚ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɺ.ɸ. ʇʘʚʣʦʚ, ʘʩʧʠʨʘʥʪ 
 

ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɻ. ɼʝʤʠʜʦʚʘ 

 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʚʫʭ ʘʨʭʠʪʝʢ-

ʪʫʨ ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʟʜʘʥʠʡ ʥʘ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʦ-

ʙʨʘʞʝʥʠʷʭ. ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʉʝʨʝʥʩʝʥʘ, ʢʦʪʦʨʳʡ ʩʨʘʚʥʠʚʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ ʩ ʨʝʘʣʴ-

ʥʳʤʠ ʤʘʩʢʘʤʠ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʤʠ ʠʟ ʬʘʡʣʦʚ ʬʦʨʤʘʪʘ json. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ, ʦʙ-

ʥʘʨʫʞʝʥʠʝ ʟʜʘʥʠʡ, ʩʝʛʤʝʥʪʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ. 
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This article presents the results of studies of two convolutional neural networks 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʶ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʟʘʤʝʪʥʦ ʦʙʣʝʛʯʘʝʪ ʥʘʰʫ ʞʠʟʥʴ. ɺʩʝ ʯʘʱʝ ʧʨʦʠʩʭʦʜʠʪ ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʦʙʱʝʩʪʚʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʦʭʨʘʥʠʪʴ ʯʝʣʦʚʝʢʫ, ʧʦʞʘʣʫʡ, ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʝʛʦ ʨʝʩʫʨʩʦʚ- ʚʨʝ-

ʤʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʦʩʪʘʚʣʷʝʪ ʦʩʦʙʦʡ ʩʣʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʝ 

ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʪʦʣʴʢʦ ʥʘ ɿʝʤʣʝ, ʥʦ ʠ ʚ ʂʦʩʤʦʩʝ. 
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ɺ ʥʘʰʠ ʜʥʠ ʧʦʯʪʠ ʚʩʝ ʥʦʚʳʝ ʟʘʜʘʯʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʧʳʪʘ-

ʶʪʩʷ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ [1]. ʉʝʛʤʝʥʪʘʮʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ - ʦʜʥʘ ʠʟ ʪʘʢʠʭ ʟʘʜʘʯ. ʉʝʛʤʝʥʪʘʮʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ - 

ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ. ɺ ʧʨʠʣʦʞʝʥʠʷʭ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʘʥʥʘʷ 

ʧʨʦʙʣʝʤʘ ʦʙʳʯʥʦ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʢʘʢ ʟʘʜʘʯʘ ʤʘʨʢʠʨʦʚʢʠ ʧʠʢʩʝʣʝʡ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʜʘʯʘ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʘʭ 

ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦ-

ʛʦ ʦʙʱʝʩʪʚʘ. ʄʝʞʜʫ ʪʝʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʧʨʦ-

ʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʚʝʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʆʩʦ-

ʙʝʥʥʦʩʪʴ ʪʘʢʠʭ ʩʝʪʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʝʩʢʨʠʧʪʦʨʳ ʠʟʦʙʨʘʞʝʥʠʡ 

ʬʦʨʤʠʨʫʶʪʩʷ ʘʣʛʦʨʠʪʤʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ ʩʚʝʨ-

ʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʝʛʤʝʥʪʘʮʠʶ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ. ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʫʩʧʝʰʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʩʝʛʤʝʥʪʘ-

ʮʠʠ ʦʩʥʦʚʘʥ ʥʘ ʧʦʣʥʦʩʪʴʶ ʩʚʝʨʪʦʯʥʳʭ ʩʝʪʷʭ (FCN). ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʵʪʦʛʦ 

ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʚʝʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ 

ʠʟʚʣʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʩ ʟʘʤʝʥʦʡ ʧʦʣʥʦʩʪʴʶ ʩʚʷʟʘʥʥʦʛʦ 

ʩʣʦʷ ʩʣʦʝʤ ʩʚʝʨʪʢʠ ʩ ʚʳʚʦʜʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [2]. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʪʴ ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʜʣʷ ʩʝʛʤʝʥʪʘʮʠʠ 

ʠʟʦʙʨʘʞʝʥʠʡ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʳ ʜʚʝ ʤʦʜʝʣʠ: U-Net ʠ LinkNet, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ Keras ʩ ʙʝʢʵʥʜʦʤ TensorFlow [3, 4]. 

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ 

Planet. ʀʥʬʦʨʤʘʮʠʷ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʟʜʘʥʠʡ ʙʳʣʘ ʠʟʚʣʝʯʝʥʘ ʠʟ ʬʘʡʣʦʚ 

ʬʦʨʤʘʪʘ json ʠ ʩʛʝʥʝʨʠʨʦʚʘʥʘ ʢʘʢ ʯʝʨʥʦ-ʙʝʣʳʝ ʤʘʩʢʠ, ʛʜʝ ʧʠʢʩʝʣʴ ʦʢʨʘ-

ʰʝʥ ʚ ʙʝʣʳʡ ʮʚʝʪ, ʝʩʣʠ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʟʜʘʥʠʶ. ʇʦʩʢʦʣʴʢʫ ʠʩʩʣʝʜʫʝʤʳʝ 

ʤʦʜʝʣʠ ʪʨʝʙʫʶʪ ʚʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʟʤʝʨʦʤ 512ʭ512 ʧʠʢʩʝʣʝʡ, ʪʦ 

ʢʘʞʜʳʡ ʩʥʠʤʦʢ ʠ ʝʛʦ ʤʘʩʢʘ ʙʳʣʠ ʧʦʜʝʣʝʥʳ ʥʘ ʯʘʩʪʠ.  

ʅʦʚʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʩʦʜʝʨʞʘʣ 3264 ʠʟʦʙʨʘʞʝʥʠʡ ʨʘʟʤʝʨʦʤ 

512ʭ512. ɼʣʷ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʥʠ ʙʳʣʠ ʧʝʨʝʪʘʩʦʚʘʥʳ ʠ ʨʘʟʜʝ-

ʣʝʥʳ ʥʘ ʦʙʫʯʘʶʱʠʝ ʠ ʪʝʩʪʦʚʳʝ ʚʳʙʦʨʢʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 80/20. ɺ ʥʘʰʝʡ 

ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʜʚʘ ʢʣʘʩʩʘ ʦʙʲʝʢʪʦʚ: çʟʜʘʥʠʷè ʠ çʥʝ ʟʜʘ-

ʥʠʷè. ɼʦʣʷ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ (ɸ) ʘʣʛʦʨʠʪʤʘ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʙʳʣʘ 

ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʬʦʨʤʫʣʝ: 

!  
0

.
 ȟ 

ʛʜʝ P ï ʯʠʩʣʦ ʧʨʘʚʠʣʴʥʦ ʦʧʦʟʥʘʥʥʳʭ ʦʙʲʝʢʪʦʚ, N ï ʨʘʟʤʝʨ ʪʝʩʪʦʚʦʡ ʚʳ-

ʙʦʨʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʮʝ 1. 
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ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 
 

ɸʣʛʦʨʠʪʤ ɼʦʣʷ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ 

U-net 96,31 % 

LinkNet 95,85 % 

 

ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʧʝʮʠʘʣʴ-

ʥʘʷ ʤʝʪʨʠʢʘ - ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʦʙʠʷ ʉʝʨʝʥʩʝʥʘ (DSC). ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʠʟ ʦʪʨʝʟʢʘ [0,1] ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʝ: 

$3# 
ς)

3
 ȟ 

ʛʜʝ Ὅ= |ὢžὣ| - ʤʦʱʥʦʩʪʴ ʧʝʨʝʩʝʯʝʥʠʷ, ʘ Ὓ=|ὢ|+ |ὣ| - ʩʫʤʤʘ ʤʦʱʥʦʩʪʝʡ ʵʢʩ-

ʧʝʨʪʥʦʡ ʨʘʟʤʝʪʢʠ ὢ ʠ ʧʨʝʜʩʢʘʟʘʥʠʡ ὣ. ɺ ʥʘʰʝʡ ʟʘʜʘʯʝ ʯʠʩʣʠʪʝʣʴ I ʠ ʟʥʘ-

ʤʝʥʘʪʝʣʴ S ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 

Ὅ  В ὼώᶰ
ᶰ

ȟ            Ὓ  В ὼ ώᶰ
ᶰ

, 

ʛʜʝ ὼ, ώ ᶰ [0,1] - ʟʥʘʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʠʢʩʝʣʝʡ ʢ ʪʦʤʫ 

ʠʣʠ ʠʥʦʤʫ ʢʣʘʩʩʫ ʵʢʩʧʝʨʪʥʦʡ ʨʘʟʤʝʪʢʠ ὢ ʠ ʧʨʝʜʩʢʘʟʘʥʠʡ ὣ ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʟʥʘʯʝʥʠʷ 

DSC ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʙʫʯʘʶʱʠʭ ʵʧʦʭ (E) ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1.  

 

ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʉʝʨʝʥʩʝʥʘ (DSC)  

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʙʫʯʘʶʱʠʭ ʵʧʦʭ 
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ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

 

ɸʣʛʦʨʠʪʤ ʂʦʵʬʬʠʮʠʝʥʪ ʉʝʨʝʥʩʝʥʘ (DSC) 

U-Net 0,77 

LinkNet 0,72 

 

ʉʦʛʣʘʩʥʦ ʨʠʩ. 1 ʠ ʪʘʙʣ. 2 ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʘ ʘʨʭʠʪʝʢ-

ʪʫʨʘ U-Net. ʆʜʥʘʢʦ, ʦʙʫʯʝʥʠʝ LinkNet ʟʘʥʷʣʦ 1,5 ʯʘʩʘ, ʪʦʛʜʘ ʢʘʢ ʦʙʫʯʝʥʠʝ 

U-Net ʥʘ 1 ʯʘʩ ʜʦʣʴʰʝ. 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʥʘ GPU ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥ-

ʥʳʝ ʩʝʪʠ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʟʜʘʥʠʡ 

ʥʘ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ. ʏʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʜʣʷ ʦʮʝʥʢʠ 

ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʜʘʥʥʳʭ Planet. ʀʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʨʠʢ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʵʢʩʧʝʨʪʥʦʡ ʨʘʟʤʝʪʢʦʡ ʠ ʧʨʦ-

ʛʥʦʟʠʨʫʝʤʦʡ ʤʘʩʢʦʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ U-Net ʜʦʙʠʣʘʩʴ ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ LinkNet. ʂʦʵʬʬʠʮʠʝʥʪ ʉʝʨʝʥʩʝʥʘ (DSC) ʜʣʷ U-net ʨʘʚʝʥ 

0,77.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ 

ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʢʦʥʮʝʧʮʠʶ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ. 

ʉʘʤʦʦʨʛʘʥʠʟʫʶʱʘʷʩʷ ʨʘʜʠʦʩʝʪʴ ï ʵʪʦ ʙʝʩʧʨʦʚʦʜʥʘʷ ʨʘʜʠʦʩʝʪʴ (ʜʘʣʝʝ 

çʩʝʪʴè), ʥʝ ʠʤʝʶʱʘʷ ʧʦʩʪʦʷʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʨʘʩʧʨʝʜʝʣʷʶʱʘʷ ʬʫʥʢʮʠʠ 

ʤʝʞʜʫ ʫʟʣʘʤʠ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʥʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʉʘʤʦ ʧʦʥʷʪʠʝ 

çʨʘʜʠʦʩʝʪʴè ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ʚ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʩʨʝʜʝ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ (ʬʠʟʠʯʝʩʢʠʡ ʠ ʢʘʥʘʣʴʥʳʡ ʫʨʦʚʥʠ ʤʦʜʝʣʠ OSI). 

ʀʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ ʠ ʧʨʦʪʦʢʦʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʜʦʙʥʫʶ ʨʘʜʠʦʩʝʪʴ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ:  
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IEEE 802.11 (ʙʘʟʦʚʳʡ ʩʪʘʥʜʘʨʪ ʜʣʷ ʩʝʪʝʡ Wi-Fi), IEEE 802.15.1 

(Bluetooth), IEEE 802.15.4 (ZigBee) ʠ ʜʨ.  

ʅʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʠ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʤʠ ʙʝʩʧʨʦʚʦʜʥʳʤʠ 

ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʤʠʩʷ ʩʝʪʷʤʠ ʷʚʣʷʶʪʩʷ: Ad-Hoc, Mesh, MANET. 

Ad-Hoc-ʩʝʪʴ ï ʦʜʥʦʨʘʥʛʦʚʘʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ 

ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʘʷʩʷ ʩʝʪʴ, ʥʝ ʠʤʝʶʱʘʷ ʧʦʩʪʦʷʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʆʥʘ 

ʠʩʧʦʣʴʟʫʝʪ ʩʦʝʜʠʥʝʥʠʝ ʪʠʧʘ çʪʦʯʢʘ ï ʪʦʯʢʘè (ʘʥʛʣ. ï P2P, peer-to-peer), 

ʢʦʪʦʨʦʝ ʧʨʘʢʪʠʯʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʙʳʩʪʨʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ-ʪʨʝʭ 

ʫʩʪʨʦʡʩʪʚ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ ʪʘʢʦʡ ʩʝʪʠ 

ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʚ ʨʦʣʠ ʢʣʠʝʥʪʘ, ʪʘʢ ʠ ʚ ʨʦʣʠ ʩʝʨʚʝʨʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʙʳʩʪʨʘʷ ʨʘʟʚʝʨʪʳʚʘʝʤʦʩʪʴ, ʚʳʩʦʢʘʷ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʟʘ ʩʯʝʪ ʦʪʩʫʪʩʪʚʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ.  

ʅʝʜʦʩʪʘʪʢʠ: ʫʷʟʚʠʤʦʩʪʴ ʢ ʘʪʘʢʘʤ. 

ɺʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʪʠʷ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʨʝʜʩʪʚ ʨʘʜʠʦʩʚʷʟʠ, ʘ 

ʪʘʢʞʝ ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʦʟʥʠʢʣʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʪʴ ʪʘʢʫʶ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʙʳ ʦʧʪʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʣʘ 

ʩʧʝʢʪʨʘʣʴʥʳʡ ʨʝʩʫʨʩ ʨʘʜʠʦʢʘʥʘʣʘ ʠ ʦʙʝʩʧʝʯʠʚʘʣʠ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ 

ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʦʪ ʘʥʛʣ. QoS ï Quality of Service). ɼʘʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʚʝʯʘʶʪ ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ʩʝʪʠ [1]. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʦʡ 

ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʳ IEEE 802.16 ʠʣʠ IEEE 802.11, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʨʘʙʦʪʫ ʩ ʰʠʨʦʢʠʤʠ ʯʘʩʪʦʪʥʳʤʠ ʢʘʥʘʣʘʤʠ. 

Mesh-ʩʝʪʴ (ʨʠʩʫʥʦʢ 1) ï ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʘʷʩʷ ʩʝʪʴ, ʠʤʝʶʱʘʷ 

ʷʯʝʠʩʪʫʶ ʪʦʧʦʣʦʛʠʶ, ʚ ʢʦʪʦʨʦʡ ʫʩʪʨʦʡʩʪʚʘ ʩʧʦʩʦʙʥʳ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ 

ʢʦʤʤʫʪʘʪʦʨʘ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʫʟʣʦʚ ʩʝʪʠ. ʆʥʘ ʦʩʥʦʚʘʥʘ ʥʘ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʭʝʤʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ. ʉʝʪʴ ʩʧʦʩʦʙʥʘ ʧʝʨʝʜʘʚʘʪʴ 

ʜʘʥʥʳʝ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. ɼʦʩʪʠʛʘʝʪʩʷ ʵʪʦ ʟʘ ʩʯʝʪ ʟʥʘʥʠʷ ʢʘʞʜʦʛʦ 

ʫʟʣʘ-ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʝʪʠ ʚ ʮʝʣʦʤ ʠ ʨʘʟʙʠʝʥʠʷ ʧʫʪʠ ʦʪ 

ʦʪʧʨʘʚʠʪʝʣʷ ʢ ʧʦʣʫʯʘʪʝʣʶ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʦʨʦʪʢʠʭ ʤʘʨʰʨʫʪʦʚ. ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʚ mesh-ʩʝʪʠ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʩʣʫʛʠ 

ʘʙʦʥʝʥʪʩʢʦʛʦ ʜʦʩʪʫʧʘ, ʥʦ ʠ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʨʝʪʨʘʥʩʣʷʮʠʠ ʤʝʞʜʫ 

ʜʨʫʛʠʤʠ ʪʦʯʢʘʤʠ ʜʦʩʪʫʧʘ.  

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʪʘʢʦʡ ʩʝʪʠ ʷʚʣʷʶʪʩʷ ʙʳʩʪʨʘʷ ʨʘʟʚʝʨʪʳʚʘʝʤʦʩʪʴ 

ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʚʳʩʦʢʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʙʳʩʪʨʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʘʨʰʨʫʪʘ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʦʜʥʦʛʦ/ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʦʚ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʩʪʦʠʪ ʦʪʥʝʩʪʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʜʝʨʞʢʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʩʥʠʞʝʥʠʝ 

ʪʨʘʬʠʢʘ ʠʟ-ʟʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʜʝʨʞʝʢ. 

ʄʦʙʠʣʴʥʘʷ Ad-Hoʩ-ʩʝʪʴ (ʘʥʛʣ. MANET, Mobile Ad-Hoc Network) ï 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʘʷʩʷ ʩʝʪʴ, ʘʙʦʥʝʥʪʘʤʠ ʢʦʪʦʨʦʡ 

ʷʚʣʷʶʪʩʷ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʜʚʠʞʫʱʠʝʩʷ ʚ ʭʘʦʪʠʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʦʠʩʭʦʜʷʪ ʯʘʩʪʳʝ ʨʘʟʨʳʚʳ/ʩʦʝʜʠʥʝʥʠʷ ʩ ʩʦʩʝʜʥʠʤʠ 

ʫʟʣʘʤʠ. 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ mesh-ʩʝʪʠ 

 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ MANET ʷʚʣʷʶʪʩʷ: ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʥʘ ʙʦʣʴʰʠʝ 

ʨʘʩʩʪʦʷʥʠʷ, ʙʳʩʪʨʘʷ ʨʘʟʚʝʨʪʳʚʘʝʤʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʩʝʪʠ.  

ʅʝʜʦʩʪʘʪʢʠ: ʧʨʦʙʣʝʤʘ ʦʙʱʝʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʨʦʙʣʝʤʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. 

ʆʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʨʦʣʝʡ ʚ ʧʦʩʪʨʦʝʥʠʠ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʝʡʩʷ ʩʝʪʠ ʦʪʚʝʜʝʥʘ ʧʨʦʪʦʢʦʣʘʤ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ɺʩʝ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʪʦʢʦʣʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʙʦʣʴʰʠʭ ʢʣʘʩʩʘ: 

ʧʨʦʘʢʪʠʚʥʳʝ, ʨʝʘʢʪʠʚʥʳʝ, ʛʠʙʨʠʜʥʳʝ. 

ʇʨʦʘʢʪʠʚʥʳʝ ʧʨʦʪʦʢʦʣʳ (ʘʥʛʣ. proactive) ï ʜʘʥʥʳʡ ʢʣʘʩʩ 

ʧʨʦʪʦʢʦʣʦʚ ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ çʪʘʙʣʠʯʥʳʤʠè, ʪ. ʢ. ʢʘʞʜʳʡ ʫʟʝʣ ʚ ʩʝʪʠ 

ʭʨʘʥʠʪ ʪʘʙʣʠʮʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ [2]. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʪʦʧʦʣʦʛʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʘʷ ʨʘʩʩʳʣʢʘ, ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʡ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʩʝʪʠ. 

ʂ ʧʨʦʘʢʪʠʚʥʳʤ ʦʪʥʦʩʷʪʩʷ: 

1. ʇʨʦʪʦʢʦʣ DSDV (ʘʥʛʣ. Destination Sequenced Distance Vector 

routing ï ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʚʝʢʪʦʨʘ ʨʘʩʩʪʦʷʥʠʷ) ʷʚʣʷʝʪʩʷ 

ʨʘʩʰʠʨʝʥʥʦʡ ʚʝʨʩʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ɹʝʣʣʤʘʥʘ-ʌʦʨʜʘ 

(ʘʣʛʦʨʠʪʤ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʥʘ ʛʨʘʬʝ), ʛʜʝ 

ʢʘʞʜʳʡ ʫʟʝʣ ʠʤʝʝʪ ʪʘʙʣʠʮʫ, ʩʦʜʝʨʞʘʱʫʶ ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʠ 
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ʧʝʨʚʳʡ ʫʟʝʣ ʥʘ ʢʨʘʪʯʘʡʰʝʤ ʧʫʪʠ ʢʦ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ ʫʟʣʘʤ ʚ ʩʝʪʠ. ɽʩʣʠ 

ʦʜʠʥ ʠʟ ʫʟʣʦʚ ʚʳʭʦʜʠʪ ʠʟ ʩʪʨʦʷ, ʪʦ ʢʘʞʜʳʡ ʫʟʝʣ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪ 

ʠʥʬʦʨʤʘʮʠʠ ʙʣʠʟʣʝʞʘʱʠʤ ʫʩʪʨʦʡʩʪʚʘʤ.  

2. ʇʨʦʪʦʢʦʣ OLSR (ʘʥʛʣ. Optimized Link-State Routing, OLSR ï 

ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʩʪʦʷʥʠʷ ʢʘʥʘʣʘ) ʦʩʥʦʚʘʥ ʥʘ 

ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʡ ʨʘʩʩʳʣʢʝ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʧʦʣʦʛʠʠ ʩʝʪʠ. ɼʣʷ ʵʪʦʛʦ ʦʥ ʠʩʧʦʣʴʟʫʝʪ ʦʙʤʝʥ 

ʩʦʦʙʱʝʥʠʷʤʠ ʧʨʠʚʝʪʩʪʚʠʷ ʠ ʢʦʥʪʨʦʣʷ. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʟʚʝʩʪʥʘ 

ʢʘʞʜʦʤʫ ʫʟʣʫ ʚ ʩʝʪʠ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʧʨʦʪʦʢʦʣ ʠʩʧʦʣʴʟʫʝʪ 

ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʳ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʦʠʩʢʝ ʥʘʠʤʝʥʴʰʝʛʦ ʧʫʪʠ 

ʦʪ ʦʜʥʦʡ ʚʝʨʰʠʥʳ ʛʨʘʬʘ ʜʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʨʝʘʢʪʠʚʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʤʝʶʱʠʭʩʷ ʪʘʙʣʠʮ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʣʠʯʠʝ 

ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʜʝʨʞʢʠ ʦʪʧʨʘʚʢʠ ʧʘʢʝʪʦʚ ʫʟʣʘʤʠ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʩʪʦʠʪ ʦʪʥʝʩʪʠ ʟʘʛʨʫʟʢʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʢʫʱʝʡ ʤʘʨʰʨʫʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʈʝʘʢʪʠʚʥʳʝ ʧʨʦʪʦʢʦʣʳ (ʘʥʛʣ. reactive, on-demand) ï ʧʨʦʪʦʢʦʣʳ, 

ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʤʘʨʰʨʫʪʳ, ʠʩʧʦʣʴʟʫʷ ʤʝʭʘʥʠʟʤ ʨʘʩʩʳʣʢʠ ʫʟʣʘʤʠ-

ʦʪʧʨʘʚʠʪʝʣʷʤʠ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ ʟʘʧʨʦʩʦʚ. ʇʨʠʥʷʚ ʜʘʥʥʳʝ ʟʘʧʨʦʩʳ, 

ʫʟʣʳ-ʘʜʨʝʩʘʪʳ ʧʝʨʝʜʘʶʪ ʩʦʦʙʱʝʥʠʷ-ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʫʟʝʣ-ʦʪʧʨʘʚʠʪʝʣʴ ʩʪʨʦʠʪ ʪʨʝʙʫʝʤʳʡ ʤʘʨʰʨʫʪ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʭʨʘʥʷʷ 

ʝʛʦ ʚ ʩʚʦʝʡ ʪʘʙʣʠʮʝ ʜʣʷ ʧʦʚʪʦʨʥʳʭ ʧʝʨʝʜʘʯ ʧʘʢʝʪʦʚ ʜʘʥʥʦʤʫ ʘʜʨʝʩʘʪʫ. 

ʂ ʨʝʘʢʪʠʚʥʳʤ ʦʪʥʦʩʷʪʩʷ: 

1. ʇʨʦʪʦʢʦʣ AODV (ʘʥʛʣ. Ad Hoc On-Demand Distance Vector ï 

ʜʠʩʪʘʥʮʠʦʥʥʦ-ʚʝʢʪʦʨʥʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʧʦ ʟʘʧʨʦʩʫ) ʜʠʥʘʤʠʯʝʩʢʠ 

ʩʦʟʜʘʝʪ ʪʘʙʣʠʮʳ ʤʘʨʰʨʫʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʠʥʘʤʠʢʦʡ ʠʟʤʝʥʝʥʠʷ 

ʪʦʧʦʣʦʛʠʠ ʩʝʪʠ, ʧʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʫʟʝʣ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʦʟʨʘʩʪʘʶʱʠʡ 

ʩʯʝʪʯʠʢ ʧʘʢʝʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʷʪʴ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʣʠ 

ʧʨʝʢʨʘʪʠʚʰʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʘʨʰʨʫʪʳ [3]. 

2. ʇʨʦʪʦʢʦʣ DSR (ʘʥʛʣ. Dynamic Source Routing ï ʜʠʥʘʤʠʯʝʩʢʘʷ 

ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʦʪ ʠʩʪʦʯʥʠʢʘ) ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʩʪʴ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ 

ʧʦʩʪʨʦʝʥʠʠ ʤʘʨʰʨʫʪʘ ʦʪ ʠʩʪʦʯʥʠʢʘ ʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʙʣʠʮ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʥʘ ʫʟʣʘʭ-ʨʝʪʨʘʥʩʣʷʪʦʨʘʭ. ʂʘʢ ʠ ʚʦ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʘʣʛʦʨʠʪʤʘʭ ʧʨʠ ʧʝʨʚʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʨʰʨʫʪʘ 

ʧʨʦʠʩʭʦʜʠʪ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʘʷ ʨʘʩʩʳʣʢʘ ʧʘʢʝʪʦʚ, ʟʘʛʦʣʦʚʦʢ ʧʘʢʝʪʘ 

ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʪʩʷ, ʧʦʣʫʯʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʞʜʦʤ ʧʨʦʡʜʝʥʥʦʤ 

ʫʟʣʝ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʘʢʝʪʦʤ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ ʚ ʝʛʦ ʟʘʛʦʣʦʚʢʝ 

ʩʦʜʝʨʞʠʪʩʷ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʡʜʝʥʥʦʤ ʤʘʨʰʨʫʪʝ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʨʝʘʢʪʠʚʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʦʘʢʪʠʚʥʳʤʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʠ ʟʘ 

ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʩʣʫʞʝʙʥʦʛʦ ʪʨʘʬʠʢʘ. 
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ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʩʪʦʠʪ ʦʪʥʝʩʪʠ ʚʥʝʩʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʟʘʜʝʨʞʢʠ ʥʘ 

ʩʪʘʜʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ɻʠʙʨʠʜʥʳʝ ʧʨʦʪʦʢʦʣʳ (ʘʥʛʣ. hybrid) ï ʧʨʦʪʦʢʦʣʳ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ ʚ ʩʝʙʝ ʩʚʦʡʩʪʚʘ ʧʨʦʘʢʪʠʚʥʳʭ ʠ 

ʨʝʘʢʪʠʚʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʩʝʪʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʚ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʩʝʪʷʭ.  

ʇʨʦʪʦʢʦʣ HWMP (ʘʥʛʣ. Hybrid Wireless Mesh Protocol ï ʛʠʙʨʠʜʥʳʡ 

ʙʝʩʧʨʦʚʦʜʥʦʡ mesh-ʧʨʦʪʦʢʦʣ) ʠʩʧʦʣʴʟʫʝʪ ʩʪʘʥʜʘʨʪʥʳʡ ʥʘʙʦʨ ʩʣʫʞʝʙʥʳʭ 

ʧʘʢʝʪʦʚ, ʧʨʘʚʠʣ ʠʭ ʩʦʟʜʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ, ʥʘʧʦʜʦʙʠʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦʛʦ 

ʧʨʦʪʦʢʦʣʘ ʜʠʩʪʘʥʮʠʦʥʥʦ-ʚʝʢʪʦʨʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʦ ʟʘʧʨʦʩʫ (AODV).  

ʈʝʘʢʪʠʚʥʳʡ ʨʝʞʠʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʘʙʣʠʮ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʚ ʫʟʣʘʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʝʨʝʜʘʯʝʡ ʠʥʬʦʨʤʘʮʠʠ 

(ʧʦ ʟʘʧʨʦʩʫ). ʇʨʦʘʢʪʠʚʥʳʡ ʨʝʞʠʤ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʨʝʛʫʣʷʨʥʦʡ ʧʨʦʮʝʜʫʨʳ 

ʦʙʥʦʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʤʘʨʰʨʫʪʥʳʭ ʪʘʙʣʠʮʘʭ ʫʟʣʦʚ ʚʩʝʡ ʩʝʪʠ. 

ʇʨʦʮʝʜʫʨʫ ʠʥʠʮʠʠʨʫʝʪ ʢʦʨʥʝʚʦʡ ʫʟʝʣ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʩʝʪʠ ʩʪʨʦʠʪʩʷ ʛʨʘʬ 

(ʜʝʨʝʚʦ) ʧʫʪʝʡ ʩ ʚʝʨʰʠʥʦʡ ʚ ʢʦʨʥʝʚʦʤ ʫʟʣʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʠʜʳ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʝʪʝʡ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʜʘʯ. ɹʳʩʪʨʘʷ 

ʨʘʟʚʝʨʪʳʚʘʝʤʦʩʪʴ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʧʦʟʚʦʣʷʶʪ ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠʣʠ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʷʭ. ɼʣʷ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʘʙʦʥʝʥʪʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ mesh-ʩʝʪʴ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʩʣʦʞʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ mesh-ʩʝʪʝʡ ʥʘ 

ʙʘʟʝ Wi-Fi, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʟʘʜʘʯ ʠʤʝʶʪ ʨʘʟʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʪʦʧʦʣʦʛʠʶ ʠ ʤʝʪʦʜʳ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ. 
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ɻʣʦʙʘʣʠʟʘʮʠʷ ʤʠʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠʚʝʣʘ ʠ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʥʘʰʝʛʦ ʤʠʨʘ. ʅʘʨʷʜʫ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ 

ʵʣʝʢʪʨʦʥʥʦʝ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʤʳ ʫʞʝ ʩ ʪʨʫʜʦʤ ʧʨʝʜʩʪʘʚʣʷʝʤ ʥʘʰʫ ʞʠʟʥʴ. 

ɽʩʣʠ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʘʥʝʨʝ, ʪʦ ʩʝʛʦʜʥʷ ʦʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʠ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠʣʠ, ʢʘʢ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ, ʢʠʙʝʨʧʨʦ-

ʩʪʨʘʥʩʪʚʝ.  
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ɼʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚʩʣʝʜ-

ʩʪʚʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʥʦʚʦʚʚʝʜʝʥʠʡ, ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʚʳʰʝʥʠʝ ʯʠʩʣʘ ʧʨʘʚʦʥʘʨʫ-

ʰʝʥʠʡ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ, ʯʪʦ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʥʘʫʯʥʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʙʘʟʠʩʘ, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ. 

ɹʦʣʴʰʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʢ ʚʦʧʨʦʩʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʘʚʦʦʪ-

ʥʦʰʝʥʠʡ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʩʝ-

ʛʦʜʥʷ ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ ʨʦʣʴ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʠ ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝ-

ʣʦʚʝʢʘ ʟʘʥʠʤʘʝʪ ʠʥʬʦʨʤʘʮʠʷ, ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪ-

ʨʝʥʥʠʭ ʫʛʨʦʟ. ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʩʦʙʣʶʜʝ-

ʥʠʷ ʟʘʱʠʪʳ ʧʨʘʚ, ʘ ʪʘʢʞʝ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʩʫʙʲʝʢʪʦʚ ʚ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʩʨʝʜʝ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʣʠʪʠʢʫ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʚʦ ʤʥʦʛʠʭ ʩʬʝ-

ʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ (ʧʨʘʚʦʚʘʷ, ʧʦʣʠʪʠʯʝʩʢʘʷ, ʵʢʦʥʦʤʠʯʝ-

ʩʢʘʷ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʠ ʜʨ.). ɼʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴ-

ʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʠ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦ-

ʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʧʝʨʝʭʦʜʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʱʝʩʪʚʫ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʬʝʨʝ, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʩʚʦʝʦʙʨʘʟʥʳʡ ʚʠʜ ʫʧʨʘʚʣʝʥʠʷ ʧʫʪʸʤ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʩʚʦʠʭ ʚʣʘʩʪʥʳʭ ʧʦʣʥʦʤʦʯʠʡ ʚʩʝʤʠ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ʚʣʘʩʪʠ.  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʩʧʦʩʦʙʥʘ 

ʨʝʰʘʪʴ ʨʷʜ ʟʘʜʘʯ: ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ; ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩ  ʦʙʝʩʧʝʯʝʥʠʝʤ ʩʚʦʙʦʜ-

ʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʠʤ; ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʨʘʞʜʘʥʘʤ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

ʨʘʟʚʠʪʠʝ ʦʙʲʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʧʦʜʛʦʪʦʚʢʘ ʦʙʱʝ-

ʩʪʚʘ ʢ ʞʠʟʥʠ ʚ ʥʦʚʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʚʝʢʝ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʩ ʮʝʣʴʶ ʧʦʩʪʨʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝ-

ʩʪʚʘ ʠ ʜʨʫʛʠʝ. 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ: 

ʇʨʠʢʘʟ ʄʠʥʢʦʤʩʚʷʟʠ ʈʦʩʩʠʠ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʣʘʥʘ ʠʥʬʦʨʤʘʪʠ-

ʟʘʮʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʚʷʟʠ ʠ ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʥʘ 2017 ʛʦʜ ʠ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ 2018 ʠ 2019 ʛʦʜʦʚè, ʢʦʪʦʨʳʡ ʜʘʣ 

ʤʦʱʥʳʡ ʩʪʠʤʫʣ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʨʦʩʩʠʡ-

ʩʢʠʭ ʨʝʛʠʦʥʘʭ. 
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ɺ 2008 ʛʦʜʫ ʙʳʣʘ ʧʨʠʥʷʪʘ çʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘè ʜʦ 2020ʛ. ɺ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʧʝʨʩʦ-

ʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʈʦʩʩʠʷ ʧʝʨʚʦʡ ʠʟ ʮʠʚʠʣʠʟʦʚʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʥʘʯʘʣʘ 

ʩʦʟʜʘʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʧʘʢʝʪ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʪ ʩʧʠʩʦʢ ʚʢʣʶʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ: 

ʚʩʝʦʙʱʘʷ ʜʝʢʣʘʨʘʮʠʷ ʧʨʘʚ ʯʝʣʦʚʝʢʘ; ʆʢʠʥʘʚʩʢʘʷ ʭʘʨʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʛʦ ʦʙʱʝʩʪʚʘ; ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʈʌ ʥʘ 2014 - 2020 ʛʦʜʳ ʠ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʜʦ 2025 ʛʦʜʘ; ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʧʨʦʛʨʘʤʤʘ çʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ (2011-2020 ʛʦʜʳ)è; ʩʪʨʘʪʝʛʠʷ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ; ʧʨʦʛʨʘʤʤʘ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠè; ʢʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʚ ʈʦʩʩʠʠ ʤʝʭʘʥʠʟʤʦʚ ʵʣʝʢʪʨʦʥʥʦʡ 

ʜʝʤʦʢʨʘʪʠʠ ʜʦ 2020 ʛʦʜʘ. 

ʉʝʛʦʜʥʷ ʤʘʩʰʪʘʙʥʘʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʫʪʠ 

ʩʪʘʥʦʚʣʝʥʠʷ. ʇʨʦʮʝʩʩ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʥʦʩʠʪ ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦ-

ʵʪʦʤʫ ʚʩʪʫʧʣʝʥʠʝ ʈʦʩʩʠʠ ʚ ʤʠʨʦʚʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʥʝʠʟ-

ʙʝʞʥʦ. 

ʈʦʩʩʠʠ ʩʣʝʜʫʝʪ ʚʩʪʫʧʠʪʴ ʚ ʢʨʫʛ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʥʘ ʧʨʘʚʘʭ ʧʦʣʥʦʧʨʘʚʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʤʠʨʦʚʦʛʦ ʮʠʚʠʣʠʟʘ-

ʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠ-

ʤʦʩʪʠ, ʢʫʣʴʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ ʠ ʧʨʘʚʦʚʳʤ ʛʦʩʫʜʘʨʩʪʚʦʤ. 

ʅʦ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʨʘʟʚʠʪʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝ-

ʩʪʚʘ ʧʨʠʟʥʘʢʠ ʙʫʜʫʪ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʈʌ ʪʦʣʴʢʦ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦ-

ʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʤʘʩʰʪʘʙʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝ-

ʥʠʷʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʚ ʨʦʣʠ ʦʩʥʦʚʥʦʛʦ ʨʝʩʫʨʩʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʙʷʟʘ-

ʪʝʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ, ʥʦ ʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ, ʚʢʣʶʯʘʷ ʵʢʦʥʦʤʠʢʫ, ʥʘʫʢʫ, ʩʦʮʠʘʣʴ-

ʥʫʶ ʩʬʝʨʫ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ [1, ʩ.111]. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʭʦʜ ʈʦʩʩʠʠ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʱʝ-

ʩʪʚʫ ʫʯʠʪʳʚʘʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ï ʤʦʜʝʨʥʠʟʘ-

ʮʠʶ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ. ʕʪʦ ʧʦʜ-

ʪʚʝʨʞʜʘʝʪ ʧʨʦʛʨʘʤʤʘ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, 

ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ʩʝʪʠ çʀʥʪʝʨʥʝʪè. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ: ʛʣʦʙʘʣʴʥʘʷ ʠʥ-

ʬʦʨʤʘʪʠʟʘʮʠʷ ʛʘʨʘʥʪʠʨʫʝʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘʣʠʯʠʝ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ, ʧʦʣʫʯʘʪʴ ʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʷʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʣʶʙʦʡ ʩʬʝʨʝ ʟʥʘʥʠʷ, ʧʦʚʳʰʘʷ 

ʪʝʤ ʩʘʤʳʤ ʫʨʦʚʝʥʴ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʦʙʱʝʢʫʣʴʪʫʨʥʦʡ ʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪʠ.   
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ʅʘʜʣʝʞʘʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʘʚʦʚʦʡ ʟʘʱʠʱʝʥʥʦ-

ʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʧʦʩʦʙʘʭ ʠ ʬʦʨʤʘʭ ʟʘʱʠʪʳ ʧʨʘʚ ʠ ʩʚʦʙʦʜ (ʩʫ-

ʜʝʙʥʘʷ ʟʘʱʠʪʘ ʛʨʘʞʜʘʥ, ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢʘʞʜʦʛʦ ʛʨʘʞʜʘʥʠ-

ʥʘ ʢ ʩʫʜʫ, ʟʥʘʥʠʝ ʯʝʣʦʚʝʢʦʤ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʧʨʘʚʠʣ, ʥʘʣʠʯʠʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʣʫʛʘʤʠ ʘʜʚʦʢʘʪʦʚ). ʀ ʵʪʦʤʫ ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʧʨʠ-

ʟʚʘʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ [4; 5].  

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢ ʥʝʦʙʭʦʜʠʤʳʝ ʈʦʩʩʠʠ [2], ʧʨʝʜʧʦ-

ʣʘʛʘʶʪ ʨʘʩʰʠʨʝʥʠʝ ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ 

ʦʙʱʝʩʪʚʦʤ. 

ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʨʘʩʰʠʨʝʥʠʠ ʠʥʬʦʨ-

ʤʘʪʠʟʘʮʠʠ (ʮʠʬʨʦʚʠʟʘʮʠʠ), ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʚʥʝʜʨʝʥʠʠ ʤʦʞʝʪ ʩʳʛ-

ʨʘʪʴ ʤʘʣʳʡ ʙʠʟʥʝʩ [3]. 

ʇʨʘʚʦʚʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʦ-

ʚʘʥʥʦʩʪʠ, ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʦʧʦʨʷʜʢʘ, ʯʝʪʢʫʶ ʩʪʨʫʢʪʫʨʫ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʚʩʝʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʥʘʠʙʦʣʝʝ 

ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʢʦʥʪʨʦʣʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʠʛʥʘʣʦʚ. 

ʇʨʠʚʝʜʝʥ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʦʚ ʤʦʜʫʣʷʮʠʠ ʨʘʜʠʦʩʠʛ-

ʥʘʣʦʚ, ʧʦʣʫʯʠʚʰʠʭ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʜʠʦʩʚʷʟʴ, ʤʦʜʫʣʷʮʠʷ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ. 
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ɺʚʝʜʝʥʠʝ 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʤʦʜʫʣʷʮʠʡ ʨʘʜʠʦʩʠʛʥʘʣʦʚ 

ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʨʘʜʠʦʩʚʷʟʠ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʜʫʣʷʮʠʡ ʩʚʷʟʘ-

ʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʧʦʤʝʭ, ʢʦʥʪʨʦʣʷ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʥʘʨʫʞʝʥ-

ʥʳʭ ʧʦʣʝʟʥʳʭ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʧʦ ʚʠʜʘʤ ʤʦʜʫʣʷʮʠʡ, ʦʙʣʝʛʯʘʝʪ ʧʦʣʫʯʝʥʠʝ 

ʜʘʥʥʳʭ ʦ ʪʠʧʝ ʧʝʨʝʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʤʦʜʝʣʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ 
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ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʠʛʥʘʣʦʚ. ɿʥʘʥʠʝ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʚʠʜʘ ʤʦʜʫʣʷʮʠʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʚʣʝʢʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʩʠʛʥʘʣʘ 

ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [1, 2].  

ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʦʜʫ-

ʣʷʮʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ: ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʚʝʨʦ-

ʷʪʥʦʩʪʥʦʤ ʧʦʜʭʦʜʝ ʠ ʥʘ ʚʳʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʘ. ɺʝʨʦʷʪʥʦʩʪʥʳʝ 

ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠ-

ʷʭ, ʢʦʛʜʘ ʥʝʠʟʚʝʩʪʥʳ ʚʩʝ ʚʝʣʠʯʠʥʳ ʜʣʷ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪ-

ʥʦʩʪʠ. ʕʪʠ ʤʝʪʦʜʳ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʜʣʷ ʦʮʝʥʢʠ ʠ ʩʨʘʚʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʣʛʦʨʠʪ-

ʤʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʜʫʣʷʮʠʡ. ʄʝʪʦʜʳ ʥʘ ʦʩʥʦʚʝ ʚʳʜʝ-

ʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʟʚʣʝʢʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟ ʧʨʠʥʷʪʦʛʦ 

ʩʠʛʥʘʣʘ ʠ ʧʝʨʝʜʘʶʪ ʠʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʝʪʦʜʳ: 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʦʣʫʯʝʥʠʠ ʤʛʥʦʚʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʝ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʟʥʘʢʦʚ, ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʜʨ. 

ɺʝʨʦʷʪʥʦʩʪʥʳʡ ʤʝʪʦʜ 

ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʦʜʫʣʷʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʚʝʨʦʷʪʥʦ-

ʩʪʥʦʤ ʧʦʜʭʦʜʝ ï ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʠʛ-

ʥʘʣʦʚ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠ-

ʜʘ ʤʦʜʫʣʷʮʠʠ, ʥʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʤʦʜʝʣʴ ʢʘʥʘʣʘ ʩʪʨʝʤʠʪʩʷ ʢ ʠʜʝʘʣʴʥʦʡ, 

ʠ ʠʟʚʝʩʪʥʳ ʧʘʨʘʤʝʪʨʳ ʢʘʥʘʣʘ. ʈʘʙʦʪʘ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʪʘ-

ʧʦʚ. ʅʘ ʧʝʨʚʦʤ ʦʮʝʥʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʡ ʛʠʧʦʪʝʟʳ (ʤʦʜʫʣʷ-

ʮʠʠ) ʩ ʫʯʝʪʦʤ ʦʙʨʘʟʮʘ ʧʦʣʫʯʝʥʥʦʛʦ ʩʠʛʥʘʣʘ. ʂʘʞʜʳʡ ʠʩʢʦʤʳʡ ʚʠʜ ʤʦʜʫ-

ʣʷʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦ ʦʜʥʦʡ ʛʠʧʦʪʝʟʝ. ɻʠʧʦʪʝʟʘ ï ʵʪʦ ʬʫʥʢʮʠʷ ʧʨʘʚʜʦ-

ʧʦʜʦʙʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʩʠʤʚʦʣʴ-

ʥʦʡ ʩʢʦʨʦʩʪʠ ʩʠʛʥʘʣʘ, ʢʘʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʠ ʜʨ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʚʝʨʦʷʪ-

ʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʩʨʘʚʥʠʚʘʶʪʩʷ, ʠ 

ʚʳʥʦʩʠʪʩʷ ʨʝʰʝʥʠʝ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʠʛʥʘʣʘ ʢ ʪʠʧʫ ʤʦʜʫʣʷʮʠʠ 

, 

ʛʜʝ  ï ʚʳʙʨʘʥʥʳʡ ʪʠʧ ʤʦʜʫʣʷʮʠʠ (ʥʘ ʧʨʠʝʤʥʠʢʝ),  ï ʫʩʣʦʚ-

ʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠʥʷʪʳʡ ʩʠʛʥʘʣ ʨʘʚʝʥ , ʧʝʨʝʜʘʚʘʝʤʳʡ ʩʠʛ-

ʥʘʣ ʨʘʚʝʥ , ʛʜʝ  ï ʤʦʜʫʣʠʨʫʝʤʳʡ ʩʠʛʥʘʣ ʩ ʤʦʜʫʣʷʮʠʝʡ ʚʠʜʘ . 

ʇʨʦʚʝʨʢʫ ʛʠʧʦʪʝʟ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ 

ʢʘʪʝʛʦʨʠʠ: 

1. ʊʝʩʪʳ ʦʪʥʦʰʝʥʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ (ALRT). 

2. ʆʙʦʙʱʝʥʥʳʝ ʪʝʩʪʳ ʦʪʥʦʰʝʥʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ (GLRT). 

3. ɻʠʙʨʠʜʥʳʝ ʪʝʩʪʳ ʦʪʥʦʰʝʥʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ (HLRT). 

ɺ ʪʝʩʪʘʭ ʦʪʥʦʰʝʥʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ (ALRT) ʥʝʠʟʚʝʩʪʥʳʝ ʚʝʣʠʯʠ-

ʥʳ ʩʠʛʥʘʣʘ, ʪʘʢʠʝ ʢʘʢ ʩʠʛʥʘʣʴʥʦʝ ʩʦʟʚʝʟʜʠʝ ʠ ʤʦʱʥʦʩʪʴ ʰʫʤʘ, ʨʘʩʩʤʘʪ-

ʨʠʚʘʶʪʩʷ ʢʘʢ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʛʜʝ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪ-
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ʥʦʩʪʝʡ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʫʪʝʤ ʫʩʨʝʜʥʝʥʠʷ ʧʦ ʵʪʠʤ ʩʣʫ-

ʯʘʡʥʳʤ ʚʝʣʠʯʠʥʘʤ ʩ ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ, ʯʪʦ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳ. 

ʕʪʦʪ ʤʝʪʦʜ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ ʤʦʜʫ-

ʣʷʮʠʠ, ʝʩʣʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʝʨʥʳʤ. ɺ ʦʙʦʙʱʝʥʥʳʭ ʪʝʩʪʘʭ 

ʧʨʘʚʜʦʧʦʜʦʙʠʷ (GLRT) ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʦʮʝʥʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʥʝʠʟʚʝʩʪʥʳʭ ʚʝʣʠ-

ʯʠʥ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʵʪʦ, ALRT ʤʝʪʦʜ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʨʘʩʯʝʪʦʚ. ʄʝ-

ʪʦʜ GLRT ʤʝʥʝʝ ʩʣʦʞʝʥ, ʥʦ ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʦʢ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʦʧʨʝ-

ʜʝʣʝʥʠʠ ʤʦʜʫʣʷʮʠʡ ʩ ʚʣʦʞʝʥʥʳʤʠ ʩʠʛʥʘʣʴʥʳʤʠ ʩʦʟʚʝʟʜʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

16-QAM ʠ 64-QAM. ʇʨʦʙʣʝʤʘ ʤʝʪʦʜʘ ʨʝʰʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ 

ʛʠʙʨʠʜʥʦʛʦ ʤʝʪʦʜʘ HLRT, ʢʦʪʦʨʳʡ ʥʝ ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʢʦʚ ʜʚʫʭ ʧʨʝʜʳʜʫ-

ʱʠʭ ʤʝʪʦʜʦʚ [1ï3]. 

ʄʝʪʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʤʝʥʪʦʚ ʠ ʢʫʤʫʣʷʥʪʦʚ ʚʳʩʦʢʦʛʦ ʧʦ-

ʨʷʜʢʘ 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʤʝʪʦʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʦʣʫ-

ʯʝʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʧʦʣʫʯʠʣʠ ʤʝʪʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʫʤʫʣʷʥʪʦʚ ʠ ʤʦʤʝʥʪʦʚ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ. ʂʫʤʫʣʷʥʪʘʤʠ ʚʳʩʦʢʦʛʦ ʧʦ-

ʨʷʜʢʘ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʟʣʦʞʝʥʠʷ ʣʦʛʘʨʠʬʤʘ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʩʪʝʧʝʥʥʦʡ ʨʷʜ (ʨʷʜ ʄʘʢʣʦ-

ʨʝʥʘ) 

. 

ʂʫʤʫʣʷʥʪʳ ʪʘʢʠʭ ʧʦʨʷʜʢʦʚ ʢʘʢ , , ,  ʯʘʱʝ ʚʩʝʛʦ ʥʘʟʳ-

ʚʘʶʪ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ (ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ), ʜʠʩʧʝʨʩʠʝʡ, 

ʘʩʠʤʤʝʪʨʠʝʡ, ʠ ʵʢʩʮʝʩʩʦʤ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ [2ï3]. ʀʩʭʦʜʷ ʠʟ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʢʫʤʫʣʷʥʪʳ ʩʦʩʪʦʷʪ ʠʟ ʤʦʤʝʥʪʦʚ ʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʤʦʤʝʥʪʘʤ. ʇʨʠʯʝʤ ʤʝʞʜʫ ʢʫʤʫʣʷʥʪʘʤʠ ʠ ʤʦʤʝʥ-

ʪʘʤʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʝʩʪʴ ʩʚʷʟʴ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ: 

, , . 

ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʢʫʤʫʣʷʥʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʦʨʷʜʢʘ ʥʘʜ ʚʭʦʜʥʳʤ 

ʩʠʛʥʘʣʦʤ, ʠʪʦʛʦʚʘʷ ʚʝʣʠʯʠʥʘ ʙʫʜʝʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʜʝʣʠʪʝʣʴʥʦ-

ʛʦ ʩʚʦʡʩʪʚʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʤʦʜʫʣʷʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʦʜʫʣʷʮʠʠ ʪʨʝʙʫʝʪ ʚʳʯʠʩʣʝʥʠʷ ʢʫʤʫʣʷʥʪʦʚ ʨʘʟ-

ʥʦʛʦ ʧʦʨʷʜʢʘ. ʅʘʧʨʠʤʝʨ, ʢʫʤʫʣʷʥʪʳ ʚʦʩʴʤʦʛʦ ʧʦʨʷʜʢʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʛʥʘʣʦʚ ʩ ʤʦʜʫʣʷʮʠʝʡ 8-PSK ʠ 16-PSK [3]. ɼʘʣʴʥʝʡʰʝʝ 

ʫʚʝʣʠʯʝʥʠʝ ʧʦʨʷʜʢʘ ʚʳʯʠʩʣʷʝʤʳʭ ʢʫʤʫʣʷʥʪʦʚ ʨʘʩʰʠʨʠʪ ʜʠʘʧʘʟʦʥ ʪʠʧʦʚ 

ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ ʤʦʜʫʣʷʮʠʡ ʩʠʛʥʘʣʦʚ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʰʠʭ ʧʦʨʷʜʢʦʚ 

ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʷʪʴ ʩʠʛʥʘʣʳ ʩ ʪʘʢʠʤʠ ʤʦʜʫʣʷʮʠʷʤʠ ʢʘʢ 256-QAM ʠ 

1024-QAM [4]. 
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ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʠʥʮʠʧ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʜʝʣʝʥʠʠ ʧʨʠ-

ʟʥʘʢʦʚ ʨʘʟʣʠʯʠʤʦʩʪʠ ʤʦʜʫʣʷʮʠʡ ʩʠʛʥʘʣʦʚ ʟʘ ʩʯʝʪ ʚʳʯʠʩʣʝʥʠʷ ʢʫʤʫʣʷʥ-

ʪʦʚ, ʤʦʤʝʥʪʦʚ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘ-

ʯʝʥʠʡ, ʪʦ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʠ-

ʨʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩ ʤʝʪʦʜʘʤʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʥʦ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʪʘʢʠʭ ʤʝʪʦʜʦʚ, ʢʘʢ 

ʤʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ (SVM), ʤʝʪʦʜ K-ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ, ʤʝʪʦʜ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ.  

ʄʝʪʦʜ ʥʘ ʦʩʥʦʚʝ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ɺʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʠʛʥʘʣʘ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʩʠʛʥʘʣʦʚ ʚ ʯʘʩʪʦʪʥʦʡ ʠ ʚʨʝʤʝʥʥʦʡ 

ʦʙʣʘʩʪʷʭ. ɺʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʩʚʝʨʪʢʝ ʚʝʡʚʣʝʪ-ʬʫʥʢʮʠʠ 

ʩ ʩʠʛʥʘʣʦʤ. ɺʝʡʚʣʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʤʝʡʩʪʚʦ ʬʫʥʢʮʠʡ, ʦʙʣʘʜʘʶ-

ʱʠʭ ʭʦʨʦʰʝʡ ʯʘʩʪʦʪʥʦʡ ʣʦʢʘʣʠʟʘʮʠʝʡ, ʧʦʣʫʯʘʝʤʳʭ ʧʫʪʝʤ ʤʘʩʰʪʘʙʠʨʦ-

ʚʘʥʠʷ ʠ ʩʜʚʠʛʦʚ ʦʜʥʦʡ ʤʘʪʝʨʠʥʩʢʦʡ ʬʫʥʢʮʠʠ. 

ɺʳʯʠʩʣʝʥʠʝ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʚʦʜʠʪʩʷ ʢ ʦʙʨʘʙʦʪʢʝ ʚʭʦʜ-

ʥʦʛʦ ʩʠʛʥʘʣʘ ʛʨʫʧʧʘʤʠ ʬʠʣʴʪʨʦʚ ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ. ɻʨʫʧʧʘ 

ʬʠʣʴʪʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʘ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʬʠʣʴʪʨʘ ï 

ʬʠʣʴʪʨ ʥʠʟʢʠʭ ʯʘʩʪʦʪ (ʌʅʏ) ʠ ʬʠʣʴʪʨ ʚʝʨʭʥʠʭ ʯʘʩʪʦʪ (ʌɺʏ). ʀʪʦʛʦʤ 

ʦʙʨʘʙʦʪʢʠ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʷʚʣʷʝʪʩʷ ʥʘʙʦʨ ʢʦʵʬʬʠʮʠʝʥʪʦʚ  ʠ , 

ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʳʭ ʘʧʧʨʦʢʩʠʤʠʨʫʝʤʳʤʠ (ʧʦʩʣʝ ʌʅʏ) ʠ ʜʝʪʘʣʠʟʠʨʫʝʤʳ-

ʤʠ (ʧʦʩʣʝ ʌɺʏ). ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʩʣʝ ʌʅʏ, ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʩʣʫʞʠʪʴ 

ʚʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʛʨʫʧʧʳ ʬʠʣʴʪʨʦʚ. 

ɺʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ ʨʘʜʠʦʩʠʛʥʘʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝ-

ʢʦʤʧʦʟʠʮʠʶ ʩʠʛʥʘʣʘ ʥʘ ʤʥʦʞʝʩʪʚʦ ʩʫʙʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʩʭʦʜʥʳʡ ʩʠʛʥʘʣ. ʂʘʞʜʳʡ ʩʫʙʩʠʛʥʘʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʣʦʩʝ 

ʯʘʩʪʦʪ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. ʄʝʪʦʜ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʤʦ-

ʜʫʣʷʮʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʫʯʝ-

ʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ  ʠ , ʠ ʠʭ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪ-

ʚʝ ʧʨʠʟʥʘʢʦʚ ʨʘʟʣʠʯʠʤʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. 

ʄʝʪʦʜ ʥʘ ʦʩʥʦʚʝ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʝʪ ʦʙʱʠʝ ʯʝʨʪʳ ʩ ʤʝ-

ʪʦʜʦʤ ʤʦʤʝʥʪʦʚ ʠ ʢʫʤʫʣʷʥʪʦʚ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʣʘʩ-

ʩʠʬʠʢʘʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ. 

ʂʦʤʙʠʥʘʮʠʷ   ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ   ʩ  ʤʝʪʦʜʦʤ   ʦʧʦʨʥʳʭ   ʚʝʢʪʦʨʦʚ 
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ʈʠʩ. 1. ɼʝʢʦʤʧʦʟʠʮʠʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʫʶ ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʠʧʦʚ ʤʦʜʫʣʷʮʠʡ ʠ ʤʝ-

ʥʝʝ ʟʘʚʠʩʠʤʘ ʦʪ ʚʣʠʷʥʠʷ ʰʫʤʘ ʥʘ ʩʠʛʥʘʣ. ʅʘʧʨʠʤʝʨ, ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘ-

ʚʘʥʠʷ BPSK ʠ QPSK ʤʦʜʫʣʷʮʠʡ ʧʨʠ ʆʉʐ -6 ʜɹ ï 1. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʦʚ ʤʦʜʫʣʷʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʝ ʤʝʪʦʜʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ, ʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ, ʩ ʪʝ-

ʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʫʣʫʯʰʘʶʪʩʷ ʟʘ ʩʯʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʩ ʤʝʪʦʜʘʤʠ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ. ʉʘʤʦʡ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʚʝʪʚʴʶ ʚ ʦʙʣʘʩʪʠ ʨʘʩʧʦʟʥʘ-

ʚʘʥʠʷ ʤʦʜʫʣʷʮʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʝ. ʉ ʨʘʟʚʠʪʠ-

ʝʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʤʦʜʫʣʷ-

ʮʠʠ ʨʝʘʣʠʟʫʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ 

ʤʦʜʫʣʷʮʠʡ. 
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ʋʇʈɸɺʃɽʅʀɽ ʗʈʂʆʉʊʔʖ ʀ ʂʆʅʊʈɸʉʊʅʆʉʊʔʖ               

ʀɿʆɹʈɸɾɽʅʀʗ ʇʆʉʈɽɼʉʊɺʆʄ ʉʊɽʇɽʅʅʆʁ ʌʋʅʂʎʀʀ 

 

ɺ.ɺ. ʄʘʨʪʴʷʥʦʚ, ɸ.ɹ. ʈʘʫʭʚʘʨʛʝʨ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɸ.ɹ. ʈʘʫʭʚʘʨʛʝʨ, ʢʘʥʜ. ʬʠʟ.-ʤʘʪ ʥʘʫʢ, 

ʜʦʮʝʥʪ 

 
ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ɺ ʨʘʙʦʪʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʦʚʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠʟʤʝʥʝʥʠʷ ʷʨʢʦ-

ʩʪʠ ʠ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʠ. ɼʘʥʥʳʡ 

ʘʣʛʦʨʠʪʤ ʫʚʝʣʠʯʠʚʘʝʪ ʷʨʢʦʩʪʴ ʠ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʧʠʢʩʝʣʝʡ ʥʝ ʨʘʚʥʦʤʝʨʥʦ, ʘ ʠʩ-

ʭʦʜʷ ʠʟ ʠʩʭʦʜʥʦʡ ʷʨʢʦʩʪʠ ï ʯʝʤ ʦʥʘ ʙʦʣʴʰʝ, ʪʝʤ ʙʦʣʴʰʝ ʫʚʝʣʠʯʝʥʠʝ. ɼʘʥʥʳʡ ʘʣ-

ʛʦʨʠʪʤ ʪʨʝʙʫʝʪ ʤʝʥʴʰʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ ʧʨʦʱʝ ʚ ʨʝʘʣʠʟʘʮʠʠ, ʯʝʤ 

ʛʠʩʪʦʛʨʘʤʤʥʳʝ ʤʝʪʦʜʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʯʝʨʥʦ-ʙʝʣʳʡ ʬʠʣʴʪʨ, ʢʦʨʨʝʢ-

ʮʠʷ ʷʨʢʦʩʪʠ ʠ ʢʦʥʪʨʘʩʪʥʦʩʪʠ. 

 

 

MANAGEMENT OF BR IGHTNESS AND CONTRAST                     

OF THE IMAGE BY MEANS OF A POWERED FUNCTION  

 

V.V. Martyanov, A.B. Raukhvarger 

 

Scientific Supervisor ï A.B. Raukhvarger, Candidate of Physic           

and Mathematic Sciences, Associate Professor 
 

Yaroslavl State Technical University 
 

This paper investigates the new algorithm for changing the brightness and con-

trast of an image through a power function. This algorithm increases the brightness 

and contrast of the pixels is not uniform, but based on the original brightness - the 

more it is, the greater the increase. This algorithm requires less computational power 

and is simpler to implement than histogram conversion methods. 

Keywords: digital images, grayscale, brightness and contrast correction. 
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ɺʳʯʠʩʣʝʥʠʝ ʥʦʚʦʡ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

ᾀ Ὧώ. ʂʦʵʬʬʠʮʠʝʥʪ k ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ k = 
„ᾀ

ώςὲ  ώὲ
ς
. 

ɺ ʤʦʝʤ ʧʨʠʣʦʞʝʥʠʠ ʨʝʘʣʠʟʦʚʘʥ ʘʣʛʦʨʠʪʤ ʜʣʷ n = 2. ʉʣʝʜʦʚʘʪʝʣʴʥʦ 

ʬʦʨʤʫʣʘ ʧʨʠʥʠʤʘʝʪ ʚʠʜ z = kώς, ʘ ʢʦʵʬʬʠʮʠʝʥʪ k = 
„ᾀ

ώτ  ώς
ς
. 

ʅʘ ʚʭʦʜʝ ʧʨʦʛʨʘʤʤʘ ʧʦʣʫʯʘʝʪ ʮʚʝʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

 
ʈʠʩ. 1. ʀʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

 

ʇʦʩʣʝ ʦʥʦ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʯʝʨʥʦ ʙʝʣʳʡ ʬʦʨʤʘʪ ʧʦ ʬʦʨʤʫʣʝ: 

ᾀ ὙπȢςωωὋπȢυψχὄπȢρρτ [1] ,ʘ ʚ ʛʨʘʬʠʢʝ ʚʳʚʦʜʠʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠe 

ʧʠʢʩʝʣʝʡ ʚ ʯʝʨʥʦ-ʙʝʣʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʚ ʜʠʘʧʦʟʦʥʝ 0 ï 255. 

 
ʈʠʩ. 2. ʀʟʦʙʨʘʞʝʥʠʝ ʩ ʧʨʠʤʝʥʝʥʥʳʤ ʯʝʨʥʦ-ʙʝʣʳʤ ʬʠʣʴʪʨʦʤ 
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ʈʠʩ. 3. ʀʟʦʙʨʘʞʝʥʠʝ ʩ ʧʨʠʤʝʥʝʥʥʳʤ ʬʠʣʴʪʨʦʤ ʠʟʤʝʥʝʥʠʷ  

ʷʨʢʦʩʪʠ ʠ ʢʦʥʪʨʘʩʪʘ 

 

ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʬʠʣʴʪʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʠʢʩʝʣʝʡ ʥʝʤʥʦʛʦ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʧʠʢʩʝʣʝʡ ʠʟʤʝʥʠʣʦʩʴ. 

 

 
ʈʠʩ. 4. ʀʟʦʙʨʘʞʝʥʠʝ ʩ ʫʚʝʣʠʯʝʥʥʦʡ ʷʨʢʦʩʪʴʶ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʷʷ ʧʘʨʘʤʝʪʨ k, ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʠʟʤʝʥʝʥʠʷ ʧʘ-

ʨʘʤʝʪʨʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʠʡ ʚʘʨʠʘʥʪ.  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 
1. ʂʨʘʩʠʣʴʥʠʢʦʚ ʅ.ʅ. ʎʠʬʨʦʚʘʷ ʦʙʨʘʙʦʪʢʘ 2D- ʠ 3D ï ʠʟʦʙʨʘʞʝʥʠʡ (2011) 

2.  ɻʦʥʩʘʣʝʩ ʈ., ɺʫʜʩ ʈ. ʎʠʬʨʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ. ʄ: ʊʝʭʥʦʩʬʝʨʘ.-2012. 

ï 91-94 ʩ. 
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ʋɼʂ 004 
 

ʈɸɿʈɸɹʆʊʂɸ ʐʀʈʆʂʆʇʆʃʆʉʅʆʁ ʉʀʉʊɽʄʓ ʉɺʗɿʀ 

ɼʃʗ ʄʆɹʀʃʔʅʆɻʆ ʈʆɹʆʊɸ ʉʌɽʈʀʏɽʉʂʆʁ                      

ʂʆʅʉʊʈʋʂʎʀʀ 
 

ɽ.ɼ. ɻʫʨʴʷʥʦʚ, ɸ.ɺ. ɺʘʛʘʯʝʚ, ɸ.ɸ. ʄʦʭʦʚ  
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɺ.ɸ. ʂʦʢʦʚʢʠʥʘ, ʘʩʩʠʩʪʝʥʪ 
 

ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɻ. ɼʝʤʠʜʦʚʘ 
 

ʆʧʠʩʘʥ ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ ʚ ʬʦʨʤʝ ʩʬʝʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʦʤʝʱʝʥʠʡ, ʦʧʘʩʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠʣʠ ʠʤʝʶʱʠʭ ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ, ʯʪʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʥʝʙʦʣʴʰʠʤ ʨʘʟʤʝʨʘʤ ʠ ʚʥʫʪʨʝʥʥʝʤʫ ʫʩʪʨʦʡʩʪʚʫ, 

ʧʦʟʚʦʣʷʶʱʝʤʫ ʚʩʝʛʜʘ ʧʨʠʚʝʩʪʠ ʝʛʦ ʚ ʧʨʘʚʠʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ɼʚʠʞʝʥʠʝ ʦʩʫʱʝʩʪ-

ʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʚʨʘʱʝʥʠʷ 2-ʭ ʧʦʣʫʩʬʝʨ, ʧʨʠʯʝʤ ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʦʩʪʘʸʪʩʷ 

ʥʝʧʦʜʚʠʞʥʦʡ ʟʘ ʩʯʸʪ ʩʤʝʱʸʥʥʦʛʦ ʢ ʥʠʟʫ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ.  

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʩ ʨʦʙʦʪʦʤ, ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʠʤ ʠ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʦʙʩʪʘʥʦʚʢʝ. ɺ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʦ ʜʚʘ ʨʦʙʦʪʘ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʚʷʟʠ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ, ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʨʦʪʦʪʠʧʦʚ ʩʦ ʩʚʷʟʴʶ ʧʦ Blue-

tooth ʠ Wi-Fi. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ, ʠʥʬʦʨʤʘʮʠʷ, ʩʚʷʟʴ, ʧʨʦʪʦʪʠʧ.  

 

DEVELOPING A BROADBAND COMMUNICATION SYSTEM 

FOR A MOBILE ROBOT SPHERICAL DESIGN  
 

E.D. Guryanov, A.V. Vagachev, A.A. Mokhov  
 

Scientific Supervisor ï V.A. Kokovkina, Assistent  

  
P.G. Demidov Yaroslavl State University 

 

The article describes a mobile robot in the form of a sphere, designed to study 

areas that are dangerous to humans or have limited access. What is possible due to its 

small size and internal structure that allows the robot to always bring itself to the cor-

rect position. Movement is carried out by rotation of 2 hemispheres, and the middle 

part remains motionless due to the center of gravity shifted to the bottom.  

Also the article considers various options for the organization of communica-

tion with the robot, to control it and obtain information about the environment. Cur-

rently, two robots with the organization of communication on the radio channel are 

manufactured. In the future it is planned to develop and manufacture prototypes with 

communication of Bluetooth and Wi-Fi. 

Keywords: mobile robot, information, communication, prototype. 
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ɺʚʝʜʝʥʠʝ 

ʄʦʙʠʣʴʥʳʝ ʨʦʙʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ ï ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʨʘʟ-

ʣʠʯʥʳʭ ʚʦʝʥʥʳʭ ʠ ʩʧʘʩʘʪʝʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʚ ʤʝʜʠʮʠʥʝ ʠ ʚ ʙʳʪʫ. ʂʘ-

ʞʜʦʝ ʠʟ ʵʪʠʭ ʧʨʠʣʦʞʝʥʠʡ ʜʠʢʪʫʝʪ ʩʚʦʠ ʮʝʣʠ, ʘ ʮʝʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʜʠʢʪʫʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʨʦʙʦʪʦʚ.  

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʟʘʜʘʯ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʳʭ ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ 

ʜʦʣʞʝʥ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʝʥʴʢʠʝ ʨʘʟʤʝʨʳ. ʆʧʠʩʳʚʘʝʤʳʝ ʜʘʣʝʝ ʨʦʙʦ-

ʪʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʤʝʱʝʥʠʡ ʠ ʦʙʣʘʩ-

ʪʝʡ, ʢʫʜʘ ʥʝ ʠʤʝʝʪ ʜʦʩʪʫʧʘ ʯʝʣʦʚʝʢ, ʢʘʢ ʧʦ ʧʨʠʯʠʥʝ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʞʠʟʥʠ 

(ʧʦʞʘʨʥʘʷ ʩʣʫʞʙʘ, ʄʏʉ), ʪʘʢ ʠ ʠʟ-ʟʘ ʪʨʫʜʥʦʩʪʝʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ï ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ ʧʦʤʝʱʝʥʠʡ ʠ ʦʙʣʘʩʪʝʡ, ʢʫʜʘ ʯʝʣʦʚʝʢ ʥʝ ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʬʠʟʠʯʝ-

ʩʢʠ, ʥʘʧʨʠʤʝʨ, ʩʣʠʰʢʦʤ ʫʟʢʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʰʘʭʪ. ʊʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʧʨʠʤʝʥʷʪʴ ʨʦʙʦʪʦʚ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠʘʛ-

ʥʦʩʪʠʢʠ ʢʦʨʧʫʩʦʚ ʠʟʛʦʪʦʚʣʷʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʦʪʩʝʢʘʭ. 

ʀʥʪʝʨʝʩʥʦ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʜʠʘʛʥʦ-

ʩʪʠʢʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʦʪʩʝʢʦʚ ʧʨʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʥʘ ʩʘʤʦʣʝʪʘʭ 

ʠʣʠ ʨʝʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʅʦ ʤʠʥʠʘʪʶʨʠʟʘʮʠʷ ʨʦʙʦʪʘ ʧʨʠʚʥʦʩʠʪ ʩʚʦʠ ʢʦʨ-

ʨʝʢʪʠʚʳ ʢʘʢ ʚ ʮʝʣʦʤ ʚ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʶ, ʪʘʢ ʠ ʚ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʝʤ ʢʦʤ-

ʧʦʥʝʥʪʳ. 

ɼʘʣʝʝ ʦʧʠʩʳʚʘʝʪʩʷ ʤʦʙʠʣʴʥʳʡ ʨʦʙʦʪ ʚ ʬʦʨʤʝ ʩʬʝʨʳ, ʦʙʦʩʥʦʚʳʚʘ-

ʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʥʥʦ ʪʘʢʦʡ ʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʩʧʦʩʦʙʳ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ ʯʝʨʝʟ ʨʘʜʠʦʢʘʥʘʣ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʜʠʦʩʝ-

ʪʝʡ Bluetooth ʠ Wi-Fi. 

 

1. ɺʳʙʦʨ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʨʦʙʦʪʘ ʠ ʦʧʠʩʘʥʠʝ ʧʨʠʥʮʠʧʘ ʝʛʦ 

ʨʘʙʦʪʳ 

ʄʦʙʠʣʴʥʳʡ ʨʦʙʦʪ ʥʫʞʜʘʝʪʩʷ ʚ ʤʝʭʘʥʠʟʤʘʭ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʢʦʪʦ-

ʨʳʝ ʧʦʟʚʦʣʷʶʪ ʝʤʫ ʧʝʨʝʤʝʱʘʪʴʩʷ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʚʩʝʡ ʩʚʦʝʡ ʩʨʝʜʝ. 

ɽʩʪʴ ʤʥʦʛʦ ʚʘʨʠʘʥʪʦʚ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʧʦʵʪʦʤʫ ʚʳ-

ʙʦʨ ʧʦʜʭʦʜʘ ʢ ʩʧʦʩʦʙʫ ʧʝʨʝʜʚʠʞʝʥʠʷ ʨʦʙʦʪʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ 

ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ.  

ʉʨʝʜʘ, ʩʦʟʜʘʥʥʘʷ ʯʝʣʦʚʝʢʦʤ, ʯʘʩʪʦ ʩʦʩʪʦʠʪ ʠʟ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ 

ʛʣʘʜʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚ ʪʘʢʦʡ ʩʨʝʜʝ ʩʝʙʷ ʧʨʦʷʚʣʷ-

ʝʪ ʢʦʣʝʩʦ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʙʦʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʠʤʝʥʥʦ ʚ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ (ʯʪʦ ʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʠ-

ʩʳʚʘʝʤʦʛʦ ʨʦʙʦʪʘ), ʪʦ ʠʤʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʣʝʩʥʳʭ ʨʦʙʦʪʦʚ ʙʫʜʝʪ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʭʦʪʷ ʦʥʦ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʥʪʝʨʝʩʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʜʚʠʞʝʥʠʝ ʨʦʙʦʪʘ ʩʬʝʨʠʯʝ-

ʩʢʦʡ ʠʣʠ ʦʢʦʣʦʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʢʘʢ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʢʦʣʝʩʥʦʛʦ ʧʝʨʝ-

ʜʚʠʞʝʥʠʷ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʥʮʠʧ ʜʚʠʞʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʚʠʜʘ ʨʦʙʦʪʦʚ ʦʩʥʦ-

ʚʘʥ ʥʘ ʩʤʝʱʝʥʠʠ ʮʝʥʪʨʘ ʤʘʩʩ ï ʪʦ ʝʩʪʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʨʦʙʦʪʳ ʩʥʘʙ-
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ʞʝʥʳ ʤʘʷʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʦʡ, ʠ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʚʥʫʪʨʝʥʥʝʤʫ ʤʝʭʘʥʠʟ-

ʤʫ, ʦʥʠ ʤʦʛʫʪ ʜʚʠʛʘʪʴʩʷ ʧʨʷʤʦ ʠ ʢʨʠʚʦʣʠʥʝʡʥʦ, ʧʦʜʦʙʥʦ ʩʦʚʨʝʤʝʥʥʳʤ 

ʘʚʪʦʤʦʙʠʣʷʤ. ʅʦ ʝʩʪʴ ʠ ʤʥʦʞʝʩʪʚʦ ʥʝʜʦʩʪʘʪʢʦʚ, ʦʩʥʦʚʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ï 

ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʝ ʠ ʥʝʦʯʝʚʠʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʙʦʪʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʝʛʦ 

ʤʝʭʘʥʠʢʦʡ ʠ ʫʧʨʘʚʣʷʶʱʝʡ ʵʣʝʢʪʨʦʥʠʢʦʡ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʨʦʙʦʪ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʧʨʠʥʮʠʧʘʤ 

ʤʝʭʘʥʠʢʠ, ʩʚʦʡʩʪʚʝʥʥʦʡ ʜʚʫʭʢʦʣʝʩʥʳʤ ʨʦʙʦʪʘʤ, ʯʝʡ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʣʝ-

ʞʠʪ ʥʠʞʝ ʦʩʠ ʢʦʣʝʩ. ʕʪʦ ʠʟʙʘʚʣʷʝʪ ʝʛʦ ʦʪ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʙʘʣʘʥʩʠʨʦʚʢʠ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʝʰʠʪʴ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ. ʀ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʩʚʷʟʘʥʥʘʷ 

ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʪʯʠʢʠ, ʠ, ʦʧʮʠʦʥʘʣʴ-

ʥʦ, ʙʦʣʝʝ ʤʦʱʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʠʣʠ ʙʦʣʝʝ ʤʦʱʥʳʡ ʧʝʨʝʜʘʪʯʠʢ ʩʠʛ-

ʥʘʣʘ (ʝʩʣʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʜʣʷ ʙʘʣʘʥʩʠʨʦʚʢʠ ʨʦʙʦʪʘ ʙʫʜʝʪ ʧʨʦʠʟʚʦ-

ʜʠʪʴʩʷ ʚʥʝʰʥʠʤ ʩʝʨʚʝʨʦʤ). ʕʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʫʪʷʞʝʣʷʝʪ ʨʦʙʦʪʘ, ʚʦ-ʚʪʦʨʳʭ, 

ʟʘʥʠʤʘʝʪ ʠ ʪʘʢ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʲʝʤʘ. ʇʦʩʢʦʣʴ-

ʢʫ ʧʨʠʦʨʠʪʝʪʦʤ ʙʳʣʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ ʠ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʨʦʙʦʪʘ, ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʙʳʣʦ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʘʨʘʤʝʪʨʳ ʨʦʙʦʪʘ ʠ ʧʨʠʥʮʠʧ 

ʝʛʦ ʨʘʙʦʪʳ. 

ʄʦʙʠʣʴʥʳʡ ʨʦʙʦʪ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʣʫʩʬʝʨ, ʩʣʫʞʘʱʠʭ ʢʦʣʝʩʘʤʠ 

ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʧʝʨʝʜʚʠʞʝʥʠʝ, ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, ʦʩʪʘʶʱʝʡʩʷ 

ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʝʧʦʜʚʠʞʥʦʡ ʙʣʘʛʦʜʘʨʷ ʩʤʝʱʝʥʥʦʤʫ ʚʥʠʟ ʮʝʥʪʨʫ ʪʷʞʝʩʪʠ, 

ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʩʣʫʞʠʪ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ çʥʘʯʠʥʢʠè ʨʦʙʦʪʘ ï ʧʣʘʪʳ ʫʧʨʘʚ-

ʣʝʥʠʷ, ʤʦʜʫʣʷ ʩʚʷʟʠ, ʜʘʪʯʠʢʦʚ ʠ ʪ. ʜ. ʋʩʪʨʦʡʩʪʚʦ ʨʦʙʦʪʘ ʧʦʟʚʦʣʷʝʪ ʝʤʫ 

ʚʩʝʛʜʘ ʚʩʪʘʪʴ ʚ ʧʨʘʚʠʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʜʘʞʝ ʝʩʣʠ ʦʥ ʣʝʞʠʪ ʥʘ ʙʦʢʫ             

(ʨʠʩ. 1). 

ʎʝʣʴ, ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʡ ʩʦʟʜʘʚʘʣʩʷ ʜʘʥʥʳʡ ʨʦʙʦʪ, ï ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ ʧʦʤʝʱʝʥʠʡ, ʦʧʘʩʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʤʝʱʝʥʠʡ, ʜʦʩ-

ʪʫʧ ʢ ʢʦʪʦʨʳʤ ʟʘʪʨʫʜʥʝʥ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʧʦʩʦʙʦʤ. ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʨʘ-

ʙʦʪʳ ʨʦʙʦʪʫ ʥʝʦʙʭʦʜʠʤʳ, ʢʘʢ ʤʠʥʠʤʫʤ, ʤʦʜʫʣʴ ʩʚʷʟʠ, ʥʘʙʦʨ ʜʘʪʯʠʢʦʚ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʟʘʜʘʯ, ʢʘʤʝʨʘ ʠ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ, ʚ ʧʨʠʥʮʠʧʝ, ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʫʯ-

ʥʳʤ, ʪʘʢ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʘʚʪʦʥʦʤʥʫʶ ʨʘʙʦʪʫ ʨʦʙʦʪʘ ʙʝʟ ʩʚʷʟʠ ʩ ʦʧʝʨʘʪʦ-

ʨʦʤ. 

 

2. ɺʳʙʦʨ ʩʠʩʪʝʤʳ ʩʚʷʟʠ 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʙʫʜʴ ʪʦ ʠʥʬʦʨʤʘʮʠʷ 

ʫʧʨʘʚʣʝʥʠʷ (ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʦʧʝʨʘʪʦʨʘ ʠʣʠ ʦʪ ʘʚʪʦʥʦʤʥʦ ʨʘʙʦʪʘʶʱʝʡ 

ʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ) ʠʣʠ ʚʠʜʝʦʧʦʪʦʢ (ʢʦʪʦʨʳʡ ʚʘʞʝʥ ʢʘʢ ʩʘʤ ʧʦ 

ʩʝʙʝ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʦʡ 

ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʦʧʝʨʘʪʦʨʦʤ) ʙʫʜʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʥʘ ʚʥʝʰʥʝʤ ʫʩʪʨʦʡ-

ʩʪʚʝ (ʇʂ). 



283 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʘʣʠʟʦʚʘʥʳ ʧʨʦʪʦʪʠʧʳ ʨʦʙʦʪʘ, ʦʩʫʱʝʩʪʚʣʷʶ-

ʱʠʝ ʩʚʷʟʴ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ. ʍʦʪʷ ʜʘʥʥʳʡ ʤʝʪʦʜ ʠ ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʠʡ 

ʧʨʦʩʪʦʨ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʡ, ʥʦ ʦʥ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʢʦʣʦʚ, 

ʝʩʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʝʨʝʜʘʯʘ ʩʣʦʞʥʦʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢʦʡ 

ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʢʘʤʝʨʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ ʩ ʤʦʙʠʣʴʥʳʤ ʨʦʙʦʪʦʤ ï ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʡ Blue-

tooth ʠʣʠ Wi-Fi. 

ʄʦʜʫʣʴ Bluetooth ʙʦʣʴʰʝ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʨʘʟʤʝʨʘ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ, ʯʪʦ ʚʘʞʥʦ, ʦʩʦʙʝʥʥʦ 

ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʘʚʪʦʥʦʤʥʦʡ 

ʨʘʙʦʪʳ. ʅʦ ʦʥ ʪʘʢʞʝ ʠʤʝʝʪ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʧʦʣʦʩʘ 

ʧʝʨʝʜʘʯʠ, ʥʝ ʧʦʟʚʦʣʷʶʱʘʷ ʧʝʨʝʜʘʚʘʪʴ ʚʠʜʝʦʧʦʪʦʢ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʨʘʟʤʝʨ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʢʘʤʝʨʳ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʥʝ ʙʦʣʝʝ 360 p. 

ʊʝʭʥʦʣʦʛʠʷ Wi-Fi ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʚʠʜʝʦʧʦʪʦʢ ʙʦʣʝʝ ʚʳʩʦʢʦ-

ʛʦ ʢʘʯʝʩʪʚʘ ʠ ʚ ʮʝʣʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. ʅʦ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʠ ʵʥʝʨʛʦʧʦʪʨʝʙ-

ʣʷʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʠʢ-

ʨʦʢʦʥʪʨʦʣʣʝʨ Raspberry Pi Zero W, ʯʪʦ ʧʦʪʨʝʙʫʝʪ ʪʘʢʞʝ ʙʦʣʝʝ ʤʦʱʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʠ, ʧʦʪʝʥʮʠʘʣʴʥʦ, ʧʨʠʚʝʜʝʪ ʢ ʙʦʣʴʰʝʤʫ ʨʘʟʤʝʨʫ ʢʦʨ-

ʧʫʩʘ ʨʦʙʦʪʘ. 

ʇʨʦʪʦʪʠʧʳ ʚʝʨʩʠʠ 3 (ʫʧʨʘʚʣʝʥʠʝ ʧʦ Bluetooth, ʙʦʣʝʝ ʤʦʱʥʳʝ ʤʦ-

ʪʦʨʳ ʠ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ) ʠ ʚʝʨʩʠʠ 4 (ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ ʢʦʨʧʫʩ, ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ Raspberry Pi Zero W ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʦ Wi-Fi, ʯʪʦ ʧʦʚʣʝʯʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ) ʜʣʷ ʥʘʪʫʨʥʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʦʙʝʠʭ ʩʠʩʪʝʤ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ. 

 

3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ɺʦ-ʧʝʨʚʳʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʧʨʦʪʦʪʠʧʦʚ, ʚʩʝ ʝʱʝ ʠʜʝʪ ʨʘʟʨʘ-

ʙʦʪʢʘ ʠ ʘʧʨʦʙʘʮʠʷ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʦʙʦʪʘ. ʇʨʦʜʦʣʞʘʶʪʩʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʚʳʙʦʨʘ ʥʘʠʣʫʯʰʝʡ ʬʦʨʤʳ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ ʠ ʝʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʘʠʣʫʯʰʝʝ ʩʮʝʧʣʝʥʠʝ ʠ ʧʨʦʭʦʜʠʤʦʩʪʴ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʠ ʥʝ ʥʠʚʝʣʠʨʫʶʱʠʭ ʧʨʠ ʵʪʦʤ ʢʣʶʯʝʚʦʝ ʜʦʩʪʦ-

ʠʥʩʪʚʦ ʨʦʙʦʪʘ ï ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʝʛʦ ʚ ʧʨʘʚʠʣʴ-

ʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʀʜʫʪ ʪʘʢʞʝ ʨʘʙʦʪʳ ʧʦ ʦʩʥʘʱʝʥʠʶ ʨʦʙʦʪʘ ʩʠʩʪʝʤʦʡ ʜʘʪ-

ʯʠʢʦʚ, ʣʠʙʦ ʩʠʩʪʝʤʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʞʝ ʨʘʟʨʘʙʘ-

ʪʳʚʘʝʪʩʷ ʧʦʨʪʘʪʠʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʤ. 
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ʈʠʩ. 1. ʂʦʥʩʪʨʫʢʮʠʷ ʨʦʙʦʪʘ 

  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʪʦʪʠʧʘ ʨʦʙʦʪʘ ʥʝ 

ʩʦʟʜʘʥʦ, ʦʜʥʘʢʦ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ: ʥʘʧʨʠ-

ʤʝʨ, ʩʦʙʨʘʥʳ ʜʚʘ ʧʨʦʪʦʪʠʧʥʳʭ ʫʩʪʨʦʡʩʪʚʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤʠ (ʨʠʩ. 2). 

ɼʘʥʥʳʝ ʨʦʙʦʪʳ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ATmega32U4; 

¶ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ï 8 ʩʤ ʚ ʜʠʘʤʝʪʨʝ; 

¶ ʤʦʜʫʣʴ ʨʘʜʠʦʩʚʷʟʠ ʚ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʧʦʣʫʜʫʧʣʝʢʩʥʦʡ ʩʚʷʟʠ ʥʘ ʜʠʩʪʘʥʮʠʷʭ ʜʦ 100 ʤ; 

¶ ʩʤʝʥʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ ʥʘ 150 ʤɸ/ʯ. 

ʆʙʘ ʨʦʙʦʪʘ ʫʧʨʘʚʣʷʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʧʝʨʘʪʦʨʦʤ. ʇʨʦʪʦʪʠʧ 

ʚʝʨʩʠʠ 1 ʥʝ ʠʤʝʝʪ ʥʘ ʙʦʨʪʫ ʜʘʪʯʠʢʦʚ. ʇʨʦʪʦʪʠʧ ʚʝʨʩʠʠ 2, ʢʨʦʤʝ ʠʥʦʡ 

ʬʦʨʤʳ ʠ ʤʘʪʝʨʠʘʣʘ ʢʦʨʧʫʩʘ, ʦʩʥʘʱʝʥ ʜʘʪʯʠʢʦʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠ ʜʘʪʯʠ-

ʢʦʤ ʧʣʘʤʝʥʠ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʙʥʘʨʫʞʠʪʴ ʦʪʢʨʳʪʦʝ ʧʣʘʤʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʜʦ ʤʝʪʨʘ. ʊʘʢʞʝ, ʦʥ ʠʤʝʝʪ ʠʥʜʠʢʘʮʠʦʥʥʳʡ ʩʚʝʪʦʜʠʦʜ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʦʠʩ-

ʢʘ ʨʦʙʦʪʘ ʚ ʧʦʤʝʱʝʥʠʠ.  

ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʪʠʧʦʚ ʚʝʨʩʠʠ 2 ʠ 3 ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʭʦʜʷʪʩʷ ʚ 

ʘʢʪʠʚʥʦʡ ʩʪʘʜʠʠ. ʇʨʦʪʦʪʠʧ ʚʝʨʩʠʠ 3 ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʙʫʜʝʪ ʠʤʝʪʴ ʘʢ-

ʢʫʤʫʣʷʪʦʨ ʸʤʢʦʩʪʴʶ 450 ʤɸ/ʯ, ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʦʪʦʪʠʧʫ ʚʝʨʩʠʠ 2 ʜʘʪʯʠʢʠ, 

ʙʦʣʝʝ ʤʦʱʥʳʝ ʤʦʪʦʨʳ. ʇʨʦʪʦʪʠʧ ʚʝʨʩʠʠ 4 ʙʫʜʝʪ ʥʝʩʪʠ ʥʘ ʙʦʨʪʫ ʤʠʢʨʦ-

ʢʦʤʧʴʶʪʝʨ Raspberry Pi Zero W, ʚʠʜʝʦʢʘʤʝʨʫ, ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʚʣʘʞʥʦʩʪʠ, ʛʘʟʘ, ʘ ʪʘʢʞʝ ʙʫʜʝʪ ʠʤʝʪʴ ʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʜʝʪ ʦʩʪʨʘʷ ʙʦʨʴʙʘ ʩ ʪʝʨʨʦʨʠʟʤʦʤ, ʧʨʝʩʪʫʧ-

ʥʦʩʪʴʶ ʠ ʥʝʣʝʛʘʣʴʥʦʡ ʤʠʛʨʘʮʠʝʡ ʙʦʣʴʰʠʭ ʤʘʩʩ ʥʘʩʝʣʝʥʠʷ. ɼʘʥʥʳʡ ʧʨʦ-

ʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʧʘʩʧʦʨʪʥʦ-ʚʠʟʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ. ʇʨʠ ʨʝʰʝʥʠʠ ʵʪʠʭ ʟʘʜʘʯ ʦʩʦʙʦ 

ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʥʝʜʨʝʥʠʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʧʦʤʦʱʴʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘ-

ʮʠʠ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʣʠʯʥʦʩʪʠ. 

ʉʨʝʜʠ ʩʠʩʪʝʤ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʧʦʯʪʠ 71 % ʨʳʥʢʘ, ʧʦʣʫʯʠʣʠ ʜʘʢʪʠʣʦʩʢʦʧʠʯʝʩʢʠʝ ʩʠʩ-

ʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʨʘʚʥʝʥʠʠ ʧʘʧʠʣʣʷʨʥʳʭ ʫʟʦʨʦʚ ʣʘʜʦʥʝʡ ʠʣʠ ʧʘʣʴ-
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ʮʝʚ ʨʫʢ. ɼʣʷ ʤʥʦʛʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʯʝʣʦʚʝʢʘ ʧʦ ʨʠʩʫʥʢʫ 

ʨʘʜʫʞʥʦʡ ʦʙʦʣʦʯʢʠ ʛʣʘʟ, ʯʝʨʪʘʤ ʣʠʮʘ, ʧʦʭʦʜʢʝ, ʠ ʪʝʤ ʙʦʣʝʝ ʧʦ ʛʦʣʦʩʦ-

ʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʥʝʯʪʦ, ʚʟʷʪʦʝ ʠʟ ʬʘʥʪʘʩʪʠʯʝ-

ʩʢʠʭ ʬʠʣʴʤʦʚ. 

ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʠʡʩʢʦʛʦ ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʨʪʘʣʘ, ʙʘʥʢʠ ʚʩʝ ʯʘʱʝ 

ʚʥʝʜʨʷʶʪ ʩʠʩʪʝʤʳ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʣʠʝʥʪʦʚ ʧʦ ʛʦʣʦʩʫ. 

ʉʪʦʠʪ ʫʯʝʩʪʴ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʙʘʥʢʘʭ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʝʨʘʮʠʡ 

ʩ ʢʣʠʝʥʪʘʤʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʦʣʦʩʦʚʳʭ ʩʨʝʜʩʪʚ ʩʚʷʟʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʙʠʦ-

ʤʝʪʨʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʯʝʣʦʚʝʢʘ ʧʦ ʛʦʣʦʩʫ ʥʘ ʧʨʠʤʝʨʝ ʪʨʝʭ ʧʨʦ-

ʛʨʘʤʤ VoiceKey ʠ VoiceNet, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʢʦʤʧʘʥʠʠ "ʎʝʥʪʨ ʨʝʯʝʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ" ʠ GritTecSpeaker-ID: Themobileclientʦʪ ʢʦʤʧʘʥʠʠ ʆʆʆ 

çɻʈʀʊʊɽʂè. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ ʠʭ ʷʟʳʢʦʥʝʟʘʚʠ-

ʩʠʤʦʩʪʴ, ʧʦʵʪʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʥʘ ʣʶʙʦʤ ʷʟʳʢʝ. ʕʪʦ ʜʝ-

ʣʘʝʪ ʛʦʣʦʩʦʚʫʶ ʙʠʦʤʝʪʨʠʶ ʥʝ ʪʦʣʴʢʦ ʫʜʦʙʥʝʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʣʠʯʥʦʩʪʠ, ʥʦ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘʜʝʞʥʝʝ.   

ɺʝʨʠʬʠʢʘʮʠʷ ʚ ʪʝʭʥʦʣʦʛʠʷʭ VoiceKey, VoiceNet ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦ ʧʘʨʦʣʴʥʳʤ ʬʨʘʟʘʤ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 5 ʩʝʢʫʥʜ ʠʣʠ ʬʨʘʛʤʝʥʪʘʤ ʩʧʦʥ-

ʪʘʥʥʦʡ ʨʝʯʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʝ 16 ʩʝʢʫʥʜ. ʆʙʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʣʦʩʘ, ʧʦʣʦʞʝ-

ʥʠʷ ʨʝʟʦʥʘʥʩʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʚ ʩʧʝʢʪʨʝ ʛʦʣʦʩʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞ-

ʥʫʶ ʨʘʙʦʪʫ ʚ ʫʩʣʦʚʠʷʭ ʰʫʤʦʚ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʵʤʦʮʠʦʥʘʣʴ-

ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ. ʅʦ ʝʩʣʠ VoiceKey ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʩʠʛʥʘʣʳ 

ʤʠʢʨʦʬʦʥʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʪʦ VoiceNet ʠʟʥʘʯʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʨʘʙʦʪʝ ʩ 

ʪʝʣʝʬʦʥʥʳʤʠ ʢʘʥʘʣʘʤʠ.ɼʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥ-

ʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ - ʩʨʘʚʥʝʥʠʷ ʩ ʢʦʥʢʨʝʪʥʳʤ ʵʪʘʣʦʥʦʤ ʠʣʠ ʚʝʨʠʬʠʢʘ-

ʮʠʠ - ʧʦʠʩʢʘ ʚ ʙʘʟʝ ʵʪʘʣʦʥʦʚ ʢʣʠʝʥʪʦʚ. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ VoiceNetʛʦʣʦʩʦʚʦʝ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʮʝʥ-

ʪʨʘʭ ʦʙʨʘʙʦʪʢʠ ʟʚʦʥʢʦʚ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʩ 2,5 ʤʠʥʫʪ ʜʦ 4-5 

ʩʝʢʫʥʜ. ʇʨʠ ʵʪʦʤ VoiceKey ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʥʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʣʠʯʥʦʩʪʠ 

ʢʣʠʝʥʪʘ ʜʦ 50 %, ʘ ʩʨʝʜʥʶʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʝʣʝʬʦʥʥʦʛʦ ʨʘʟʛʦʚʦʨʘ 

ʥʘ 15 %. VoiceNet ʠʩʧʦʣʴʟʫʝʪ ʪʦʣʴʢʦ ʛʦʣʦʩʦʚʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʦ ʪʝ-

ʣʝʬʦʥʥʳʤ ʢʘʥʘʣʘʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢVoiceKey ʨʝʘʣʠʟʦʚʳʚʘʝʪ ʤʥʦʛʦʬʘʢʪʦʨ-

ʥʫʶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ, ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʧʦ ʢʦʥʪʫʨʫ ʣʠʮʘ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʩʪʫʧʘ. ʂ ʭʘʨʘʢʪʝʨʥʳʤ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤ ʦʪʥʝʩʝʤ ʪʘʢʞʝ  ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʧʣʘʪʬʦʨʤʳ  VoiceKey, ʨʘʙʦʪʘ ʩ 

ʢʦʪʦʨʦʡ ʜʦʩʪʫʧʥʘ ʚ  IVR (ʩʠʩʪʝʤʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʧʠʩʘʥʥʳʭ ʛʦʣʦʩʦʚ), 

web- ʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ[1].  

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʠʩʪʝʤʘ VoiceKey ʙʳʣʘ ʚʥʝʜʨʝʥʘ ʚ ʢʦʥʪʘʢʪ-ʮʝʥʪʨ 

çʇʨʠʦʨʙʘʥʢè ʆɸʆ (ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ) ʚ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʜʣʷ ʙʠʦ-

ʤʝʪʨʠʯʝʩʢʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʢʣʠʝʥʪʘ ʧʦ ʛʦʣʦʩʫ. ʊʘʢ ʧʨʠ ʢʘʞʜʦʤ ʚʭʦʜʷ-

ʱʝʤ ʠʣʠ ʠʩʭʦʜʷʱʝʤ ʚʳʟʦʚʝ ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʨʘʟʛʦʚʦʨʘ ʩ ʦʧʝʨʘʪʦʨʦʤ ʟʘ-
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ʧʫʩʢʘʝʪʩʷ ʧʨʦʚʝʨʢʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʬʦʥʦʚʦʤ ʨʝʞʠʤʝ ʠ ʩʦʙʠʨʘʶʪʩʷ ʜʘʥ-

ʥʳʝ ʦʙ ʝʛʦ ʛʦʣʦʩʝ. ɺ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʦʟʜʘʝʪʩʷ ʤʦʜʝʣʴ ʛʦʣʦʩʘ 

ʠ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʵʪʘʣʦʥʦʤ. ʈʝʟʫʣʴʪʘʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʣʠʯʥʦʩʪʠ ʧʦ ʛʦʣʦʩʫ 

ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʤʦʥʠʪʦʨʝ ʦʧʝʨʘʪʦʨʘ ʢʦʥʪʘʢʪ-ʮʝʥʪʨʘ. 

GritTecSpeaker-ID ʠʩʧʦʣʴʟʫʝʪ ʩʧʦʥʪʘʥʥʳʝ ʨʝʯʝʚʳʝ ʬʨʘʟʳ ʜʣʠʪʝʣʴ-

ʥʦʩʪʴʶ ʦʪ 5 ʩʝʢʫʥʜ. ʊʝʭʥʦʣʦʛʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 

ʛʣʫʙʦʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʧʦ ʨʝʯʝʚʦʤʫ ʩʠʛʥʘʣʫ 

ʛʝʥʝʨʠʨʫʝʪʩʷ ʚʝʢʪʦʨ ʛʦʣʦʩʦʚʳʭ ʧʨʠʟʥʘʢʦʚ.  ɼʣʷ  ʧʦʣʫʯʝʥʠʷ  ʚʝʢʪʦʨʘ  

ʜʠʢʪʦʨʘ  ʜʦʩʪʘʪʦʯʥʦ  5-ʪʠ  ʩʝʢʫʥʜ  ʨʝʯʠ.  

ʇʦʣʫʯʝʥʥʳʡ   ʚʝʢʪʦʨ   ʧʨʝʜʩʪʘʚʣʷʝʪ   ʩʦʙʦʡ   ʤʦʜʝʣʴ   ʛʦʣʦʩʘ,   ʩʦ-

ʩʪʦʠʪ   ʠʟ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ, ʨʘʟʤʝʨʥʦʩʪʴ ʚʝʢʪʦʨʘ 112 ʵʣʝʤʝʥʪʦʚ. ɼʣʷ  

ʨʝʰʝʥʠʷ  ʟʘʜʘʯ  ʠʜʝʥʪʠʬʠʢʘʮʠʠ  ʚ  ʙʠʙʣʠʦʪʝʢʝ  ʧʨʝʜʫʩʤʦʪʨʝʥʘ  ʬʫʥʢʮʠʷ 

ʩʨʘʚʥʝʥʠʷ ʜʚʫʭ ʚʝʢʪʦʨʦʚ ʧʨʠ ʧʦʤʦʱʠ ʢʦʩʠʥʫʩʥʦʡ ʤʝʨʳ ʙʣʠʟʦʩʪʠ. ɼʣʷ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʢʦ-

ʩʠʥʫʩʥʦʡ ʙʣʠʟʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʘʷ ʩʫʤʤʘʨʥʘʷ 

ʦʰʠʙʢʘ. ɺ ʙʠʙʣʠʦʪʝʢʫ ʚʩʪʨʦʝʥ ʜʝʪʝʢʪʦʨ   ʨʝʯʠ,   ʧʦʟʚʦʣʷʶʱʠʡ ʵʬʬʝʢ-

ʪʠʚʥʦ çʦʪʩʝʠʚʘʪʴè ʥʝʨʝʯʝʚʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ [2]. 

ɻʦʚʦʨʷ ʦ ʜʦʩʪʦʠʥʩʪʚʘʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʯʥʦʩʪʠ ʧʦ ʛʦ-

ʣʦʩʫ, ʥʝʣʴʟʷ ʦʙʦʡʪʠ ʚʥʠʤʘʥʠʝʤ ʠ ʥʝʢʦʪʦʨʳʝ ʠʭ ʥʝʜʦʩʪʘʪʢʠ. ɻʦʣʦʩ, ʚ ʦʪ-

ʣʠʯʠʝ ʦʪ ʧʘʧʠʣʣʷʨʥʳʭ ʫʟʦʨʦʚ ʧʘʣʴʮʝʚ ʠʣʠ ʣʘʜʦʥʝʡ, ʤʝʥʷʝʪʩʷ ʩ ʚʦʟʨʘʩ-

ʪʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʠʝʥʪʘʤ ʧʨʠʜʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʙʥʦʚʣʷʪʴ ʭʨʘʥʷ-

ʱʠʡʩʷ ʚ ʩʠʩʪʝʤʝ ʵʪʘʣʦʥ ʨʝʯʠ. ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʥʝ ʫʟʥʘʪʴ ʧʦ ʛʦʣʦʩʫ ʯʝʣʦʚʝ-

ʢʘ, ʝʩʣʠ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʧʦʪʨʷʩʝʥʠʷ ʚ ʤʦʤʝʥʪ 

ʨʝʯʝʚʦʛʦ ʘʢʪʘ. 

ʅʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘ-

ʯʝʩʪʚʘ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ ʢ ʩʠʩʪʝʤʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʦʪ ʪʘʢʠʭ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ʫʨʦʚʝʥʴ 

ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ, ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʯʘʩ-

ʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘʠʚʳʩʰʘʷ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʵʪʘʣʦʥ ʛʦʣʦʩʘ ʢʣʠʝʥʪʘ ʠ ʝʛʦ ʟʘʧʨʦʩ ʧʦʩʪʫʧʘʶʪ ʧʦ ʦʜ-

ʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʢʘʥʘʣʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʛʦʣʦʩʫ. ɺʳʷʚʣʝʥʳ ʠʭ 

ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʥʝʢʦʪʦʨʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ.  
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʠ ʦʜʥʘ ʦʙʣʘʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʝ 

ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʙʘʟ ʜʘʥʥʳʭ (ɹɼ), ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʜʘʥʥʳʭ, ʦʧʠʩʳʚʘʶʱʠʭ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʜʘʥʥʳʭ ʢʨʦʤʝ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʦʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʦʤ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʜʚʫʤʝʨʥʳʭ ʪʘʙʣʠʮ. ʅʝʨʝʣʷ-

ʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʦʙʲʝʜʠʥʝʥʳ ʧʦʥʷʪʠʝʤ NotOnly 

SQL (ʥʝ ʪʦʣʴʢʦ SQL) ʠʣʠ NoSQL. 
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ʉ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʜʘʥʥʳʭ, ʥʘʯʠʥʘʷ ʩ 2009 ʛʦ-

ʜʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 2.0 web-ʩʠʩʪʝʤ, ʘ ʠʤʝʥʥʦ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, 

Twitter, ʩʝʨʚʠʩʦʚ E-mail, Wiki-ʧʨʦʝʢʪʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʨʝʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʈʉʋɹɼ) ʩʪʘʣʦ ʥʝ ʚʩʝʛʜʘ ʫʤʝʩʪʥʳʤ, ʪʦ ʝʩʪʴ 

ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤ, ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʣʠʙʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʈʉʋɹɼ 

ʩʪʘʣʦ ʥʝ ʭʚʘʪʘʪʴ. ʉʦʟʜʘʥʠʝ ʠ ʧʦʠʩʢ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʪʣʠʯʥʳʭ ʦʪ 

ʈʉʋɹɼ, ʦʙʫʩʣʦʚʣʝʥʦ ʪʘʢʠʤʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʘʢ ACID-

ʩʚʦʡʩʪʚʘ, ʪʝʦʨʝʤʘ CAP, ʢʦʪʦʨʳʝ ʩʜʝʨʞʠʚʘʶʪ ʨʘʟʚʠʪʠʝ ʈʉʋɹɼ ʩʧʦʩʦʙʥʦ-

ʩʪʠ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʶ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʝʛʦ ʢʦʣʠʯʝʩʪ-

ʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʈʉʋɹɼ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʤʦʱʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʦ ʝʩʪʴ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʝʨʘ (ʚʝʨʪʠ-

ʢʘʣʴʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ), ʘ ʪʘʢʞʝ ʜʝʥʦʨʤʘʣʠʟʦʚʘʪʴ ʩʭʝʤʫ ɹɼ (ʩʪʨʫʢʪʫ-

ʨʘ ʜʘʥʥʳʭ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ). ʅʦ ʚʝʨʪʠʢʘʣʴʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʷʚ-

ʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʠʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ.  

ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ,  ʢʣʘʩʪʝʨʠʟʦʚʘʥʥʳʝ ʥʘ ʤʘʩʩʠʚʝ ʜʠʩʢʦʚ, ʥʝ ʚʩʝ-

ʛʜʘ ʩʧʦʩʦʙʥʳ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʩʢʦʨʦʩʪʠ, ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ. ʊʦ ʝʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʝ ʤʦʱʥʦʛʦ ʩʝʨʚʝʨʘ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʨʘʟʳ ʜʦʨʦʞʝ, ʯʝʤ ʩʦʟʜʘʥʠʝ ʢʣʘʩʪʝʨʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʙʦʣʝʝ ʩʣʘʙʳʭ ʩʝʨʚʝʨʦʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʙʳʩʪʨʦʡ ʩʝʪʴʶ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʪʦʣʴʢʦ ʯʘʩʪʴ ʜʘʥʥʳʭ ʠ ʪʦʣʴʢʦ ʯʘʩʪʴ ʟʘʧʨʦʩʦʚ ʦʪ ʢʣʠʝʥʪʦʚ. 

ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ NoSQL ʭʨʘʥʠʣʠʱʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ, ʧʦʚʳʰʝʥʠʝʤ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦ-

ʩʪʠ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʜʘʥʥʳʭ ʚ ʩʣʫʯʘʝ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʫʟʣʘ (ʩʝʨ-

ʚʝʨʘ). 

ʆʜʥʘʢʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʚʠʜ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʈʉʋɹɼ ʷʚʣʷʝʪʩʷ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʟʘʜʘʯ, ʪʘʢ ʢʘʢ ʥʘʨʘʱʠʚʘʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʝ ʧʦʟʚʦʣʷʶʪ ACID-ʩʚʦʡʩʪʚʘ. ʇʦʜ ACID ʧʦʥʠʤʘʶʪ-

ʩʷ ʧʨʠʥʮʠʧʳ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʨʘʙʦʪʘʶʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʈʉʋɹɼ. ɼʘʥʥʘʷ 

ʘʙʙʨʝʚʠʘʪʫʨʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʨʘʩʰʠʬʨʦʚʢʫ: Atomicity (ʘʪʦʤʘʨʥʦʩʪʴ), 

Consistency (ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ), Isolation (ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴ), Durability 

(ʥʘʜʝʞʥʦʩʪʴ).  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ACID-ʩʚʦʡʩʪʚ ʚ 

ʈʉʋɹɼ ʩʦʚʝʨʰʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʨʦʮʝʩʩʦʚ, ʜʘʞʝ ʚʦ ʚʨʝʤʷ ʙʘʥʘʣʴʥʦʡ 

ʦʧʝʨʘʮʠʠ ʯʪʝʥʠʷ ʜʘʥʥʳʭ. ʊʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʪʨʦʛʘʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ, 

ʝʜʠʥʦʦʙʨʘʟʠʝ ʢʦʧʠʡ ʥʘ ʨʘʟʥʳʭ ʫʟʣʘʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘ ʩʯʝʪ ʵʪʦʛʦ ʠ 

ʩʥʠʞʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʤʘʩʰʪʘ-

ʙʠʨʦʚʘʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʜʣʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʫʟʣʦʚ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʪʘʢʦʛʦ ʚʠʜʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʟʘʪʨʫʜʥʷʝʪʩʷ 

ʝʱʝ ʙʦʣʴʰʝ, ʢʦʛʜʘ ʦʙʲʝʤ ʜʘʥʥʳʭ ʚʝʣʠʢ, ʘ ʧʦʣʴʟʦʚʘʪʝʣʠ ʟʘʛʨʫʞʘʶʪ ʜʘʥ-

ʥʳʝ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ. ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ 
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ʧʨʝʠʤʫʱʝʩʪʚʘ ʈʉʋɹɼ ï ʦʙʨʘʙʦʪʢʘ ʩʣʦʞʥʳʭ SQL-ʟʘʧʨʦʩʦʚ, ʧʦʜʜʝʨʞʘʥʠʝ 

ʚʩʝʭ ʦʛʨʘʥʠʯʝʥʠʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ï ʧʨʠ ʦʛʨʦʤʥʳʭ ʜʘʥ-

ʥʳʭ, ʨʘʩʪʫʱʠʭ ʩʦ ʩʪʨʝʤʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ, ACID-ʩʚʦʡʩʪʚʘ ʪʦʣʴʢʦ ʚʨʝ-

ʜʷʪ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʉʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʦʨʝʤʫ CAP, ʩʤʝʞʥʫʶ ʩ ʧʦʥʷʪʠʝʤ 

ACID-ʩʚʦʡʩʪʚ. ʆʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʫʶ ʩʠʩʪʝʤʫ, ʦʪʚʝʯʘʶʱʫʶ ʪʨʝʤ ʪʨʝʙʦʚʘʥʠʷʤ: Consistency (ʥʝʧʨʦ-

ʪʠʚʦʨʝʯʠʚʦʩʪʴ) ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝ ʢʣʠʝʥʪʳ ʩʠʩʪʝʤʳ ʚʠʜʷʪ ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʜʘʥʥʳʝ; Availability (ʜʦʩʪʫʧʥʦʩʪʴ) ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʟʘʧʨʦʩ ʢʘʞʜʦʛʦ ʢʣʠ-

ʝʥʪʘ ʚʩʝʛʜʘ ʙʫʜʝʪ ʦʙʨʘʙʦʪʘʥ; Partitiontolerance (ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟʜʝʣʝ-

ʥʠʶ) ï ʩʠʩʪʝʤʘ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʚʘʝʤʳʝ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʉʋɹɼ ʦʙʲʝʜʠʥʷʶʪ ʚ ʩʝʙʝ ʜʚʘ 

ʠʟ ʪʨʝʭ ʪʨʝʙʦʚʘʥʠʡ, ʬʠʛʫʨʠʨʫʶʱʠʭ ʚ ʪʝʦʨʝʤʝ CAP. ʀ NoSQL-ʨʝʰʝʥʠʷ 

ʥʝ ʷʚʣʷʶʪʩʷ ʠʩʢʣʶʯʝʥʠʷʤʠ, ʦʥʠ ʥʝ ʤʦʛʫʪ ʦʙʦʡʪʠ ʦʛʨʘʥʠʯʝʥʠʝ ʪʝʦʨʝʤʳ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʝʜʧʨʠʥʠʤʘʶʪ ʧʦʧʳʪʢʠ. ʅʘʧʨʠʤʝʨ, 

ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʈʉʋɹɼ ʪʘʢʠʝ, ʢʘʢ MySQL, Oracle, PostgreSQL, 

ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʪʨʝʙʦʚʘʥʠʷ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ (CA). 

ʅʝʢʦʪʦʨʳʝ NoSQL-ʨʝʰʝʥʠʷ: MongoDB, Redis, BigTable ï ʦʪʚʝʯʘʶʪ ʪʨʝ-

ʙʦʚʘʥʠʷʤ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʘʟʜʝʣʝʥʠʶ (CP), ʘ CouchDB, 

Cassandra, DynamoDB ï NoSQL-ʨʝʰʝʥʠʷ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʦʙʲʝ-

ʜʠʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʘʟʜʝʣʝʥʠʶ (AP). 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʠʩʪʝʤʳ ʢʣʘʩʩʘ NoSQL ʥʘʮʝʣʝʥʳ ʥʘ ʤʘʩʰʪʘ-

ʙʠʨʫʝʤʦʩʪʴ, ʙʦʣʴʰʠʝ ʨʘʟʚʝʨʥʫʪʳʝ ʢʣʘʩʪʝʨʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ BigData. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ NoSQL ʷʚʣʷʝʪʩʷ ʜʝ-

ʥʦʨʤʘʣʠʟʘʮʠʷ ʩʭʝʤʳ ɹɼ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʨʝʰʝʥʠʡ, 

ʦʧʠʩʘʥʥʳʭ ʥʠʞʝ, ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ, ʦʪʣʠʯ-

ʥʳʡ ʦʪ ʩʪʨʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ, ʨʝʣʷʮʠʦʥʥʦʛʦ ʩʧʦʩʦʙʘ. 

ʇʦʥʷʪʠʝ NoSQL ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ, ʥʦ 

ʚʩʝ ʠʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ:  

ïʭʨʘʥʠʣʠʱʘ çʢʣʶʯ-ʟʥʘʯʝʥʠʝè, 

ï ʜʦʢʫʤʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʭʨʘʥʠʣʠʱʘ, 

ï ʢʦʣʦʥʦʯʥʳʝ ʭʨʘʥʠʣʠʱʘ, 

ï ʭʨʘʥʠʣʠʱʘ ʥʘ ʛʨʘʬʘʭ. 

ʍʨʘʥʠʣʠʱʝ ʪʠʧʘ çʢʣʶʯ-ʟʥʘʯʝʥʠʝè ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʚʘʨʴ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ ʧʦ ʢʣʶʯʫ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʨʫʢʪʫʨʝ 

ʟʥʘʯʝʥʠʡ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ, ʯʪʦ ʜʘʸʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʍʨʘʥʠʣʠʱʘ ʪʘʢʦʛʦ ʪʠʧʘ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤ ʨʝʰʝʥʠʝʤ NoSQL. 

ʄʦʜʝʣʴ ʜʘʥʥʳʭ ʜʦʢʫʤʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʭʨʘʥʠʣʠʱ ʧʦʟʚʦʣʷ-

ʝʪ ʦʙʲʝʜʠʥʷʪʴ ʤʥʦʞʝʩʪʚʦ ʧʘʨ ʢʣʶʯ-ʟʥʘʯʝʥʠʝ ʚ ʘʙʩʪʨʘʢʮʠʶ, ʠʤʝʥʫʝʤʫʶ 

çʜʦʢʫʤʝʥʪè. ɼʦʢʫʤʝʥʪʳ ʤʦʛʫʪ ʠʤʝʪʴ ʚʣʦʞʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʦʙʲʝʜʠʥʷʪʴ-



292 

 

ʩʷ ʚ ʢʦʣʣʝʢʮʠʠ. ʉʠʩʪʝʤʘ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦʯʝʥʴ ʛʠʙʢʘʷ. ʊʘʢʠʝ ʭʨʘʥʠ-

ʣʠʱʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. 

ɺ ʢʦʣʦʥʦʯʥʳʭ ʭʨʘʥʠʣʠʱʘʭ ʜʘʥʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟʙʳʪʦʯʥʳʝ. 

ɽʜʠʥʠʮʘʤʠ ʠʟʤʝʨʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʦʣʦʥʢʠ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʩʝ-

ʤʝʡʩʪʚʘ ʧʦ ʢʣʶʯʫ (ʬʨʝʡʤ). ʍʨʘʥʠʣʠʱʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ BigData. 

ʄʦʜʝʣʴ ʜʘʥʥʳʭ ʭʨʘʥʠʣʠʱʘ ʥʘ ʛʨʘʬʘʭ ʩʦʩʪʦʠʪ ʠʟ ʚʝʨʰʠʥ, ʨʝʙʝʨ ʠ 

ʩʚʦʡʩʪʚ. ʈʘʙʦʪʘ ʩ ʜʘʥʥʳʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʸʤ ʦʙʭʦʜʘ ʛʨʘʬʘ ʧʦ ʨʝʙ-

ʨʘʤ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɼʘʥʥʳʝ ʭʨʘʥʠʣʠʱʘ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʨʘʙʦʪʫ 

ʩʦ ʩʣʦʞʥʦ ʩʚʷʟʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

NoSQL-ʨʝʰʝʥʠʷʤ ʧʨʠʩʫʱʠ ʨʘʟʣʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʯʘʱʝ 

ʚʩʝʛʦ ʦʥʠ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ: ʜʣʷ ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʦʛʦ 

ʦʙʲʝʤʘ ʜʘʥʥʳʭ; ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʦʯʝʥʴ ʯʘʩʪʦʝ 

ʦʙʥʦʚʣʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ; ʜʣʷ ʨʘʙʦʪʳ ʩ ʛʣʫʙʦʢʦ ʚʣʦʞʝʥʥʦʡ, 

ʩʣʦʞʥʦ ʩʚʷʟʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ NoSQL: 

ʭʦʨʦʰʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʧʨʠ ʚʦʟʨʘʩʪʘʶʱʠʭ ʥʘʛʨʫʟʢʘʭ ʠ ʦʛʨʦʤʥʳʭ 

ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ; ʙʦʣʴʰʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ 

ʜʘʥʥʳʭ; ʯʘʩʪʠʯʥʦʝ ʧʦʜʜʝʨʞʘʥʠʝ ACID-ʩʚʦʡʩʪʚ ʙʝʟ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ. ɼʘʥʥʳʝ ʧʣʶʩʳ ʥʝ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ 

ʈʉʋɹɼ, ʘ ʛʦʚʦʨʷʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʦʪʣʠʯʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʚʳʙʦʨ ʉʋɹɼ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʢʦʥʢʨʝʪ-

ʥʦʡ ʟʘʜʘʯʠ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 
1. NoSQL [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://ru.bmstu.wiki/NoSQL. 

2. ʉʋɹɼ NoSQL ï cʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // JetInfo / ʀ. 

ɹʦʜʨʦʚ. 2012. ʈʝʞʠʤ ʜʦʩʪʫʧʘ:http://www.jetinfo.ru/stati/silnye-i-slabye-storony-

nosql. 
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ʉɽʂʎʀʗ çʕʂʆʅʆʄʀʂɸ ʀ ʋʇʈɸɺʃɽʅʀɽè 
 

ʋɼʂ 331.108 
 

ʄʆɼɽʃʔ ʉʊʀʄʋʃʀʈʆɺɸʅʀʗ ʊʈʋɼʆɺʆʁ ɸʂʊʀɺʅʆʉʊʀ 

ʇɽʈʉʆʅɸʃɸ ʀ ʄɽʍɸʅʀɿʄ ɽɽ ʈɽɸʃʀɿɸʎʀʀ 
 

ɸ.ɼ. ɸʣʠʫʣʣʦʚ, ɻ.ʈ. ʉʪʨʝʢʘʣʦʚʘ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɻ.ʈ. ʉʪʨʝʢʘʣʦʚʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ,              

ʜʦʮʝʥʪ 
 

ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʮʝʩʩʳ ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʭʘʦʪʠʯʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʩʥʠʞʘʝʪ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʨʝʘʣʴʥʦʡ 

ʚʟʘʠʤʦʧʦʤʦʱʠ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʇʨʝʜʣʦʞʝʥʘ 

ʤʦʜʝʣʴ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʠ ʤʝʭʘʥʠʟʤ ʝʝ ʨʝʘʣʠʟʘ-

ʮʠʠ ʥʘ ʧʨʠʤʝʨʝ ʇɸʆ çɸʢ ɹʘʨʩè ɹʘʥʢ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʴ, ʤʝʭʘʥʠʟʤ, ʢʘʯʝʩʪʚʦ, ʧʝʨʩʦʥʘʣ, ʪʨʫʜʦʚʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
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Processes of the intra-corporate competition are considered. It is shown that 

the randomness of process of formation of the intra-corporate competition reduces 

effectiveness of activity of the organization in a type of lack of real mutual aid between 

the staff of structural divisions. The model of stimulation of labor activity of personnel 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʠʩʢ ʤʝʭʘʥʠʟʤʦʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʨʫ-

ʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʜʣʷ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡ-

ʥʦ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥ-

ʮʠʠ ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʚ 
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ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɸ 

ʢʘʢ ʠʟʚʝʩʪʥʦ, ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚ ʜʦʩʪʠʞʝʥʠʠ ʞʝʣʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʷʚʣʷʝʪʩʷ ʧʝʨʩʦʥʘʣ, ʪʦ ʝʩʪʴ ʪʦʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʨʝʩʫʨʩ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦ-

ʨʳʡ ʜʦʣʞʝʥ ʩʦʭʨʘʥʷʪʴʩʷ ʠ ʧʨʝʫʤʥʦʞʘʪʴʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴʩʷ 

ʥʘ ʘʢʪʠʚʥʳʡ ʪʨʫʜ ʚʦ ʙʣʘʛʦ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʘʢʮʝʥʪ ʧʝʨʝʥʦʩʠʪʩʷ 

ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʤʦʜʝʣʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʯʝʣʦʚʝʯʝ-

ʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʤʝʭʘʥʠʟʤʘ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʚ ʮʝʣʷʭ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʢʫ-

ʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʝʝ ʜʦʭʦʜʥʦʩʪʠ. [1] 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʠʤʝʨʝ ʇɸʆ çɸʢ 

ɹʘʨʩè ɹʘʥʢ, ʦʜʥʦʛʦ ʠʟ ʢʨʫʧʥʝʡʰʠʡ ɹʘʥʢʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʦʩʥʦʚ-

ʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʙʘʥʢʦʚʩʢʠʭ 

ʫʩʣʫʛ.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʧʨʠʝʤʦʚ ʪʨʫʜʦ-

ʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʇɸʆ çɸʢ ɹʘʨʩè ɹʘʥʢ ʧʦʢʘʟʘʣʠ, ʯʪʦ 38,5 % 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʨʘʙʦʪʳ ʩʯʠʪʘʶʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ 

ʢʣʠʤʘʪ ʚ ʢʦʣʣʝʢʪʠʚʝ, 56,5 % ʦʧʨʦʰʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʣʠʰʴ ʯʘʩʪʠʯʥʦ 

ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʦʣʣʝʛʘʤʠ, ʧʨʠʦʨʠʪʝʪ çʥʝʜʝʥʝʞ-

ʥʳʤè ʬʦʨʤʘʤ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʚʳʩʢʘʟʘʣʠ59,5 % ʦʧʨʦʰʝʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʠʭ ʚʩʝʭ ʚʠʜʦʚ ʤʦʨʘʣʴʥʦʛʦ ʧʦʦʱʨʝʥʠʷ - ʧʨʠʟʥʘʥʠʝ ʠ ʧʦ-

ʭʚʘʣʫ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ,44,3 % ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʥʘ ʫʨʦ-

ʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʩʨʝʜʠ ʧʨʦʯʠʭ ʬʘʢʪʦʨʦʚ ʜʝʡʩʪʚʫʶʪ ʦʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʦ 

ʤʝʨʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦ ʩʪʦʨʦʥʳ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ 

51,2 % ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʚʝʪʠʣʠ ʥʘ ʵʪʦʪ ʞʝ ʬʘʢʪʦʨ - ʜʝʡʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴ-

ʥʦ. 

ʇʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ɹʘʥʢʝ 

ʩʠʣʴʥʦ ʨʘʟʚʠʪʘ ʚʥʫʪʨʠʬʠʨʤʝʥʥʘʷ ʢʦʥʢʫʨʝʥʮʠʷ, ʯʪʦ ʚ ʮʝʣʦʤ ʷʚʣʷʝʪʩʷ ʧʦ-

ʟʠʪʠʚʥʳʤ ʤʦʤʝʥʪʦʤ, ʝʩʣʠ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʦʧʳʪ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʡ 

ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ, ʦʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʦʥʘ ʨʘʟʚʠʚʘʝʪʩʷ ʭʘʦ-

ʪʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʶʪ ʷʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʥʘʨʘʩʪʘʥʠʷ ʚʣʠʷʥʠʷ ʬʘʢ-

ʪʦʨʘ ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʤʦʪʠʚʳ ʪʨʫʜʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʩʦʪʨʫʜʥʠʢʦʚ. ʆʜʥʘʢʦ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʵʪʦ ʚʣʠʷʥʠʝ ʥʦʩʠʪ ʥʝ ʚʩʝʛʜʘ ʧʦʟʠ-

ʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʠʭ ʢʦʥʝʯʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʚ ʮʝʣʦʤ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ ʦʪʩʫʪ-

ʩʪʚʠʝ ʨʝʘʣʴʥʦʡ ʚʟʘʠʤʦʧʦʤʦʱʠ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʚ 

ʧʝʨʠʦʜʳ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠ ʥʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʨʳʥʦʯʥʦʡ ʢʦʥʲʶʥʢʪʫʨʳ, 

ʢʦʛʜʘ ʫʩʠʣʠʚʘʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ. 

ɹʝʟʫʩʣʦʚʥʦ ʦʩʦʙʝʥʥʦʩʪʠ ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠʤʝʶʪʩʷ, 

ʥʘʧʨʠʤʝʨ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʨʧʦʨʘʮʠʷʭ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʨʘʟʚʠʪʦʡ ʠ ʠʤʝʪʴ ʧʦʟʠʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʠʭ ʧʨʠʥʷʪʦ ʚʥʫʪ-

ʨʠʬʠʨʤʝʥʥʦʝ ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ ʢʘʢ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʨʘʟʚʠʪʠʷ, ʘ 

ʪʘʢʞʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʬʠʨʤʳ, ʪʘʢ ʥʘʧʨʠʤʝʨ, ʨʫʢʦʚʦʜʩʪʚʦ ʩʨʝʜ-

ʥʠʭ ʠ ʤʝʣʢʠʭ ʬʠʨʤ ʩʪʨʝʤʠʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʘʪʤʦʩʬʝʨʫ ʜʦʚʝʨʠʪʝʣʴʥʦʩʪʠ 
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ʠ ʚʟʘʠʤʦʧʦʤʦʱʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʭʘʦʪʠʯʥʦʩʪʴ ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʡ ʢʦʥʢʫʨʝʥ-

ʮʠʠ ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʤʝʭʘʥʠʟʤʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʨʫʜʦʚʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʦʩʤʳʩʣʝʥʥʦʡ ʚʥʫʪʨʠʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʦʥʢʫ-

ʨʝʥʮʠʠ. [2] 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʥʝʩʪʠ ʧʨʝʜʣʦʞʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʧʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ɹʘʥʢʘ, 

ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʙʲʝʤʘ ʧʨʦʜʘʞ ʙʘʥʢʦʚʩʢʠʡ ʧʨʦʜʫʢʪʦʚ çʋè, ʢʘʢ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ 

ʬʘʢʪʦʨʘ, ʠʧʝʨʝʤʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʘ: 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʨʘʩʭʦʜʳ ʙʘʥʢʘ ʍ1, ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʍ2 , ʧʨʝʤʠʠ ʠ 

ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʚʳʧʣʘʪʳ ʍ3. [3] 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʟʥʘʯʝʥʠʝ R-ʢʚʘʜʨʘʪ=0,77 ʧʦʢʘʟʘʣʦ, ʯʪʦ 77 

% ʦʙʱʝʡ ʚʘʨʠʘʮʠʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʧʨʠʟʥʘʢʘ ʦʙʲʷʩʥʷʝʪʩʷ ʚʘʨʠʘʮʠʝʡ 

ʬʘʢʪʦʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʍ1, ʍ2 ʠ ʍ3, ʪʦ ʝʩʪʴ ʚʳʙʨʘʥʥʳʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʘ 

ʚʝʣʠʯʠʥʫ ʧʨʦʜʘʞ ʙʘʥʢʦʚʩʢʠʡ ʧʨʦʜʫʢʪʦʚ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʠʭ 

ʚʢʣʶʯʝʥʠʷ ʚ ʤʦʜʝʣʴ. ʆʮʝʥʢʘ ʟʥʘʯʠʤʦʩʪʠ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʪʘʢʞʝ ʧʦ 

ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ F=0,35>0,05 ʧʦʜʪʚʝʨʜʠʣʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ R-ʢʚʘʜʨʘʪ. 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʨʦʠʪʴ ʩʣʝ-

ʜʫʶʱʫʶ ʤʦʜʝʣʴ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʝ: 

Y = 160287,8 -2,14 ʍ1 + 0,08 ʍ2+ 4,66 ʍ3. 

ʄʦʜʝʣʴ ʷʚʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʜʘʞ ʙʘʥʢʦʚʩʢʠʭ ʧʨʦ-

ʜʫʢʪʦʚ ʦʪ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ 

ʤʝʞʜʫ ʦʙʲʝʤʦʤ ʧʨʦʜʘʞ ʠ ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʝʨʩʦʥʘʣʘ ʙʘʥʢʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʥʦ ʩ ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʳ-

ʚʘʶʱʘʷ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʯʠʩʣʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ ʙʘʥʢʘ, ʪʝʤ ʚʳʰʝ ʜʦʣʞʥʳ 

ʙʳʪʴ ʦʙʲʝʤʳ ʧʨʦʜʘʞ ʙʘʥʢʦʚʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʥʦ ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʝʪ-

ʩ.̫ ʄʝʞʜʫ ʦʙʲʝʤʦʤ ʧʨʦʜʘʞ ʠ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʨʘʩʭʦʜʘʤʠ ʙʘʥʢʘ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʦʙʨʘʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʪʦ ʝʩʪʴ ʯʝʤ ʚʳʰʝ ʟʘʪʨʘʪʳ, ʪʝʤ ʥʠʞʝ ʚʳʨʫʯʢʘ 

ʙʘʥʢʘ.  

ɺ ʧʨʘʢʪʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʘʣʠʟʘʮʠʶ 

ʩʣʝʜʫʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʪʨʫʜʥʠ-

ʢʦʚ ɹʘʥʢʘ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʚʢʣʶʯʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʦʢʫʤʝʥʪ ï 

ʇʦʣʦʞʝʥʠʝ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡ ʪʨʫʜʦʚʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ: 

1. ʉʠʩʪʝʤʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʘ ʜʦʣʞʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ 

ʥʘ ʚʩʝ ʢʘʪʝʛʦʨʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦ ʬʘʢʪʫ ʚʳʧʦʣʥʝʥʠʷ ʠʤʠ ʩʦʙʩʪʚʝʥʥʳʭ 

ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʦ ʩʦʚʦʢʫʧʥʦʤʫ ʬʘʢʪʫ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

2. ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʧʨʝʤʠʨʦʚʘʥʠʷ: ʝʞʝʤʝʩʷʯʥʦ. 

3. ɹʘʟʫ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʝʤʠʠ ʫʩʪʘʥʦʚʠʪʴ ʚ ʨʘʟʤʝʨʝ 50 % ʦʢʣʘʜʘ. 
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4. ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʝʜʝʣʠʪʴ ʧʦ ɹʣʦʢʘʤ, ʢʘʞʜʳʡ ʠʟ  ʢʦʪʦ-

ʨʳʭ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʚʦʡ ʚʝʩ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʞʥʦʩʪʠ ʧʨʦʜʫʢʪʘ ʠ ʦʪʨʘ-

ʞʘʪʴʩʷ ʚ ʂʘʨʪʝ ʥʦʨʤʘʪʠʚʦʚ. 

5. ʇʨʝʤʠʘʣʴʥʘʷ ʯʘʩʪʴ ʟʘ ʢʘʞʜʳʡ ɹʣʦʢ ʧʨʦʜʫʢʪʦʚ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʦʪʨʘʞʘʶʱʠʡ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘ-

ʙʦʪʳ. 

6. ʆʙʱʘʷ ʩʫʤʤʘ ʧʨʝʤʠʠ ʧʦ ʚʩʝʤ ɹʣʦʢʘʤ ʜʦʣʞʥʘ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠ-

ʨʦʚʘʥʘ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ (k
Q) 

ʝʩʣʠ ʂQ=1, ʨʘʩʯʝʪʥʘʷ ʧʨʝʤʠʷ ʚʳʧʣʘʯʠʚʘʝʪʩʷ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ;  

ʝʩʣʠ ʂQ<1, ʨʘʩʯʝʪʥʘʷ ʧʨʝʤʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦ-

ʵʬʬʠʮʠʝʥʪʫ.  

ʋʩʣʦʚʠʷ ʂQ = 1 ʧʨʠʥʠʤʘʝʪʩʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʣʝʜʫʶʱʠʭ ʧʫʥʢʪʦʚ: 

ʦʪʩʫʪʩʪʚʠʝ ʦʙʦʩʥʦʚʘʥʥʳʭ ʞʘʣʦʙ ʩʦ ʩʪʦʨʦʥʳ ʢʣʠʝʥʪʦʚ ʠ ʥʘʨʫʰʝʥʠʡ ʚ ʨʘ-

ʙʦʪʝ, ʚʳʷʚʣʝʥʥʳʭ ʚʥʝʰʥʠʤʠ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘ-

ʤʠ; ʦʪʩʫʪʩʪʚʠʝ ʬʘʢʪʦʚ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʡ ʠ ʤʦʰʝʥʥʠʯʝʩʪʚʘ; ʦʪʩʫʪʩʪʚʠʝ 

ʥʘʨʫʰʝʥʠʡ ʪʨʫʜʦʚʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ ʩʣʫʯʘʝʚ ʥʘʨʫʰʝʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪ-

ʚʘ, ʣʦʢʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ; ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʩʧʦʣ-

ʥʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʤ ʨʘʩʧʦʨʷʞʝʥʠʡ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʦ-ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʧʫʥʢʪʦʚ ʂQ = 0. 

7. ʉʫʤʤʘ ʧʨʝʤʠʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʨʝʛʠʦʥʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʠ ʩʝʚʝʨʥʫʶ ʥʘʜʙʘʚʢʫ (ʂʨʝʛ/ʅʩʝʚ) ʚ ʩʣʫʯʘʷʭ, ʛʜʝ ʵʪʦ ʘʢʪʫʘʣʴʥʦ. 

8. ʄʠʥʠʤʘʣʴʥʘʷ ʩʫʤʤʘ ʢ ʚʳʧʣʘʪʝ ï 100 ʨʫʙ. (ʝʩʣʠ ʨʘʩʩʯʠʪʘʥʥʘʷ 

ʧʨʝʤʠʷ ʤʝʥʴʰʝ ʫʢʘʟʘʥʥʦʡ ʩʫʤʤʳ, ʪʦ ʦʥʘ ʥʝ ʚʳʧʣʘʯʠʚʘʝʪʩʷ ʠ ʥʘ ʩʣʝʜʫʶ-

ʱʠʡ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʥʝ ʧʝʨʝʥʦʩʠʪʩʷ). 

9. ʉʦʪʨʫʜʥʠʢʘʤ, ʫʚʦʣʝʥʥʳʤ ʥʘ ʤʦʤʝʥʪ ʚʳʧʣʘʪʳ, ʧʨʝʤʠʷ ʥʝ ʥʘʯʠʩ-

ʣʷʝʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʪʨʫʜʦʚʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰʥʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝ-

ʥʠʡ ʚ ʮʝʣʦʤ ʪʨʝʙʫʶʪ ʩʦʟʜʘʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʛʠʙʢʠʭ ʨʘʙʦʯʠʭ 

ʤʝʩʪ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʟʘʨʫʙʝʞʥʳʤ ʦʧʳʪʦʤ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʵʪʦʛʦ ʚ ʧʦʣʦʞʝʥʠ-

ʷʭ, ʦʪʨʘʞʘʶʱʠʭ ʜʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʚ ʪʨʫʜʦʚʳʭ ʢʦʥʪʨʘʢʪʘʭ ʩ ʧʝʨʩʦʥʘʣʦʤ 

ʦʨʛʘʥʠʟʘʮʠʠ. 
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This article deals with the topic: the impact of corporate culture on the effec-

tiveness of the organization, as well as to assess the corporate culture "decathlon 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʘʢʦʡ ï ʣʠʙʦ ʢʦʤʧʘ-

ʥʠʠ ʟʘʚʠʩʠʪ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠ-

ʢʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ: ʧʦʠʩʢ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ 

ʧʝʨʩʦʥʘʣʘ ʠ ʨʠʩʢ ʫʪʨʘʪʳ ʪʘʢʠʭ ʩʦʪʨʫʜʥʠʢʦʚ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʢ ʢʦʨ-

ʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʲʷʚʣʷʶʪ ʙʦʣʴʰʠʝ ʪʨʝʙʦʚʘʥʠʷ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʠʭ ʫʧʨʘʚʣʝʥʠʝʤ. ʆʙʫʩʣʘʚʣʠʚʘʝʪʩʷ 

ʵʪʦ ʪʝʤ, ʯʪʦ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ ï ʵʪʦ ʤʦʪʠʚʘʮʠʷ ʦʪ ʫʧʨʘʚʣʝʥʮʝʚ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ ʧʨʠʚʣʝʢʘʪʴ ʠ ʦʙʫʯʘʪʴ ʧʝʨʩʦʥʘʣ, ʧʦʥʠʞʘʝʪ 
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ʫʚʦʣʴʥʝʥʠʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʫʤʝʥʴʰʘʝʪ ʠʟ-

ʜʝʨʞʢʠ ʥʘ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʦʚʳʰʘʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʟ 

ʯʝʛʦ ʩʣʝʜʫʝʪ ʧʦʚʳʰʝʥʠʝ ʧʨʠʙʳʣʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ, ʟʘʢʣʶʯʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝʤ, ʯʪʦ ʚ ʥʳʥʝʰ-

ʥʝʤ ʧʦʣʦʞʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʚ ʈʦʩʩʠʠ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫ-

ʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʫʥʢʪʦʚ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʦʩʪʘʚʠʪʴ 

ʢʘʜʨʦʚʳʡ ʩʦʩʪʘʚ ʥʘ ʩʚʦʝʤ ʤʝʩʪʝ, ʜʘʞʝ ʧʨʠ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʡ ʚʳʧʣʘʪʝ ʟʘ-

ʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. 

ʊʦʣʴʢʦ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʩʪ ʢʦʤʧʘʥʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ, ʦʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʦʤʤʝʨʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʪʦʞʝ. ɺ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʢʫʣʴʪʫʨʫ ʧʦʥʠʤʘʶʪ ʢʘʢ ʚʥʫʪʨʝʥʥʶʶ ʘʪʤʦʩʬʝʨʫ 

ʢʦʤʧʘʥʠʠ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʚʣʠʷʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʧʨʠʤʝʨʝ ʆʆʆ çʆʢʪʦʙʣʫè (ɼʝʢʘʪʣʦʥ). 

ʉʚʦʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʟʘʩʪʘʚʣʷʝʪ ʦʙʩʣʫʞʠʚʘʪʴ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ ʥʘ ʚʳ-

ʩʦʢʦʤ ʫʨʦʚʥʝ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʢʫʣʴʪʫʨʫ. 

ʉʚʦʝʡ ʤʠʩʩʠʝʡ ʢʦʤʧʘʥʠʷ ʩʯʠʪʘʝʪ ʧʦʤʦʱʴ ʢʘʞʜʦʤʫ ʧʦʢʫʧʘʪʝʣʶ, 

ʫʧʦʨ ʜʝʣʘʝʪʩʷ ʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʠ ʥʘ ʢʘʯʝʩʪʚʦ. 

ʂʦʤʧʘʥʠʷ ʧʨʝʜʲʷʚʣʷʝʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ 

ʩʚʦʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʟʘʥʠʤʘʝʪʩʷ ʝʛʦ ʧʨʦʜʚʠʞʝʥʠʝʤ. ʏʘʩʪʴʶ ʢʦʨʧʦʨʘʪʠʚ-

ʥʦʡ ʢʫʣʴʪʫʨʳ, ʆʆʆ çʆʢʪʦʙʣʫè ʷʚʣʷʝʪʩʷ ʧʨʦʚʦʞʜʝʥʠʝ ʩʧʦʨʪʠʚʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ, ʢʘʢʦʛʦ ï ʣʠʙʦ ʚʠʜʘ ʩʧʦʨʪʘ ʨʘʟ ʚ ʤʝʩʷʮ. ʆʨʛʘʥʠʟʘʪʦʨʦʤ ʷʚʣʷʝʪʩʷ 

ʪʦʪ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʦʛʦ ʩʧʦʨʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʜʝʣ. 

ɼʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʧʣʦʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʢʦʤʧʘ-

ʥʠʠ ʠ ʨʘʟʚʠʪʠʷ ʨʘʟʥʦʩʪʦʨʦʥʥʦʩʪʠ. 

ɼʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠʥʷʪʳ ʚʦ ʚʩʝʭ ʤʘʛʘʟʠʥʘʭ ʵʪʦʡ ʩʝʪʠ ʧʦ         

ʤʠʨʫ. 

ʂʦʤʧʘʥʠʷ ʚʳʜʝʣʷʝʪ ʙʶʜʞʝʪ ʜʣʷ ʰʪʘʪʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʠ, ʯʪʦʙʳ ʦʥʠ ʨʘʟʚʠʚʘʣʠ ʩʚʦʠ ʣʠ-

ʜʝʨʩʢʠʝ ʢʘʯʝʩʪʚʘ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʩʚʦʠ ʧʣʦʜʳ ʦʨʛʘʥʠ-

ʟʘʮʠʠ. 

ʊʘʢʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʪ ʩʠʩʪʝʤʳ ʰʪʨʘʬʦʚ, 

ʯʪʦ ʦʯʝʥʴ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʈʦʩʩʠʠ. ʇʦʣʠʪʠʢʘ ʢʦʤʧʘʥʠʠ 

ʪʘʢʦʚʘ, ʯʪʦ ʯʝʣʦʚʝʢ ʫʯʠʪʩʷ ʥʘ ʩʚʦʠʭ ʦʰʠʙʢʘʭ ʠ ʟʘ ʯʪʦ-ʣʠʙʦ ʰʪʨʘʬʦʚʘʪʴ 

ʧʝʨʩʦʥʘʣ ʥʝ ʥʫʞʥʦ. 

ʉʦʪʨʫʜʥʠʢ ʩ ʧʝʨʚʦʛʦ ʜʥʷ ʨʘʙʦʪʳ ʫʞʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʥʠʤʘʝʪ 

ʨʝʰʝʥʠʝ. ʆʥ ʧʦʣʫʯʘʝʪ ʩʚʦʙʦʜʫ ʜʝʡʩʪʚʠʷ ʚʦ ʚʩʝʭ ʘʩʧʝʢʪʘʭ ʨʘʙʦʯʝʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʠ ʥʘ ʝʛʦ ʨʝʰʝʥʠʝ ʥʝ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʨʫʢʦʚʦʜʠʪʝʣʴ ʤʘʛʘʟʠʥʘ. 

ʇʦ ʦʢʦʥʯʘʥʠʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʨʘʙʦʪʥʠʢʘ ʦʮʝʥʠʚʘʶʪ ʧʦ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʫʞʝ ʜʘʶʪ ʢʘʢʠʝ-ʪʦ ʥʘʩʪʘʚʣʝʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʦʥ 

ʤʦʞʝʪ ʧʨʠʩʣʫʰʘʪʴʩʷ. 
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ʉʦʪʨʫʜʥʠʢ ʩʘʤ ʦʧʨʝʜʝʣʷʝʪ ʩʚʦʸ ʨʘʙʦʯʝʝ ʚʨʝʤʷ ʢʘʞʜʳʡ ʜʝʥʴ, ʠʩʭʦ-

ʜʷ ʠʟ ʥʦʨʤʳ ʯʘʩʦʚ ʚ ʤʝʩʷʮ, 64 ʯʘʩʘ. ʊʝʤ ʩʘʤʳʤ ʢʦʤʧʘʥʠʷ ʫʜʦʙʥʘ ʜʣʷ ʨʘ-

ʙʦʪʳ ʩʪʫʜʝʥʪʘʤ, ʦʪʢʫʜʘ ʦʥʘ ʩʤʦʞʝʪ ʧʦʣʫʯʘʪʴ ʩʚʝʞʠʝ ʠʜʝʠ. 

ʊʘʢʞʝ ʚ ʩʣʫʯʘʝ ʟʘʜʝʨʞʢʠ ʟʘʨʧʣʘʪʳ ʦʨʛʘʥʠʟʘʮʠʷ ʦʧʣʘʯʠʚʘʝʪ ʟʘ-

ʜʝʨʞʢʫ ʚ ʨʘʟʤʝʨʝ 400 ʨʫʙʣʝʡ ʚ ʜʝʥʴ. 

ɺʩʝ ʪʨʝʥʠʥʛʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʷ, ʚʥʫʪʨʠ ʩʪʨʘʥʳ 

ʠʣʠ ʟʘ ʛʨʘʥʠʮʝʡ, ʦʨʛʘʥʠʟʘʮʠʷ ʦʧʣʘʯʠʚʘʝʪ ʩʘʤʘ. ʆʧʷʪʴ ʞʝ ʵʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʢʘʜʨʦʚ ʠ ʨʘʩʯʸʪ ʥʘ ʠʭ ʧʦʪʝʥʮʠʘʣ. 

ʂʦʤʧʘʥʠʷ, ʚʳʜʝʣʷʝʪ ʙʶʜʞʝʪ ʜʣʷ ʟʘʥʷʪʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʩʧʦʨʪʦʤ, 

ʙʫʜʴ ʵʪʦ ʦʙʳʯʥʳʡ ʩʧʦʨʪʟʘʣ ʠʣʠ ʟʘʥʷʪʠʷ ʬʫʪʙʦʣʦʤ ʠʣʠ ʪʝʥʥʠʩʦʤ. 

ʂʘʞʜʳʡ ʩʦʪʨʫʜʥʠʢ ʠʤʝʝʪ ʧʨʘʚʦ ʧʨʠʦʙʨʝʩʪʠ ʘʢʮʠʠ ʢʦʤʧʘʥʠʠ, ʥʦ 

ʧʨʠ ʫʚʦʣʴʥʝʥʠʠ, ʢʦʤʧʘʥʠʷ ʚʳʢʫʧʘʝʪ ʘʢʮʠʠ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ 

ʂʦʤʧʘʥʠʷ ʩʯʠʪʘʝʪ ʚʥʝʜʨʝʥʠʝ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʦʪʠʚʘʮʠ-

ʝʡ ʜʣʷ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ. ʆʥʘ ʩʪʨʝʤʠʪʩʷ ʜʘʪʴ ʫʩʣʦʚʠʷ ʢʘʞʜʦʤʫ ʩʦʪʨʫʜ-

ʥʠʢʫ, ʯʪʦʙʳ ʪʦʪ ʩʤʦʛ ʨʘʟʚʠʚʘʪʴʩʷ. 

ʊʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʨʝʤʠʪʩʷ ʧʦʚʳʰʘʪʴ ʫʩʣʦʚʠʷ ʦʧʣʘʪʳ ʪʨʫʜʘ ʠ 

ʜʝʣʘʝʪ ʝʝ ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʢʫʨʝʥʪʦʚ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʦʨʛʘʥʠʟʘʮʠʶ ʢ ʫʩʧʝʭʫ. ʉʣʝʜʫʝʪ, ʯʪʦ ʢʦʨʧʦʨʘʪʠʚʥʫʶ 

ʢʫʣʴʪʫʨʫ ʚ ʥʘʰʝ ʚʨʝʤʷ ʥʫʞʥʦ ʠʟʫʯʘʪʴ, ʩʣʝʜʠʪʴ ʟʘ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝʤ, 

ʠʟʤʝʥʝʥʠʝʤ ʠ ʚʥʝʜʨʷʪʴ ʯʪʦ-ʪʦ ʥʦʚʦʝ. 
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ʉ ʚʥʝʜʨʝʥʠʝʤ ʚ ʢʦʤʧʘʥʠʷʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʨʘʟʚʠʪʠʝ ʙʠʟʥʝʩʘ ʩʪʨʝʤʠʪʝʣʴʥʦ ʫʩʢʦʨʠʣʦʩʴ. ʉʝʛʦʜʥʷ ʢʘʞʜʳʡ 

ʦʬʠʩʥʳʡ ʩʦʪʨʫʜʥʠʢ ʚʳʧʦʣʥʷʝʪ ʧʦʯʪʠ ʚʩʶ ʩʚʦʶ ʨʘʙʦʪʫ ʩ ʧʦʤʦʱʴʶ ʢʦʤ-

ʧʴʶʪʝʨʘ. ʆʜʥʘʢʦ ʯʘʩʪʴ ʵʪʦʡ ʨʘʙʦʪʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʝʪʩʷ ʥʝ ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʦʡ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ ʷʚʣʷʝʪʩʷ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠ-

ʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʷʚʣʷʝʪʩʷ 

ʢʘʢ ʥʠʢʦʛʜʘ ʘʢʪʫʘʣʴʥʳʤ, ʠ ʚʩʝ ʙʦʣʴʰʝ ʙʝʣʦʨʫʩʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚʥʝʜʨʷ-
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ʶʪ ʫ ʩʝʙʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʧʦʟʚʦʣʷʷ ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ ʦʧʳ-

ʪʝ ʦʮʝʥʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʇʆ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ, ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʝʥ, ʫʩʧʝʰʝʥ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʠ ʧʨʠʥʦʩʠʪʴ 

ʢʦʤʧʘʥʠʠ ʙʦʣʴʰʝ ʧʨʠʙʳʣʠ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ð ʢʦʤʧʣʝʢʩ-

ʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʣʘʥʠ-

ʨʦʚʘʥʠʷ ʟʘʜʘʯ, ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʩʧʠʩʘʥʠʷ, ʢʦʥʪʨʦʣʷ ʮʝʥʳ ʠ ʫʧʨʘʚʣʝʥʠʷ ʙʶʜ-

ʞʝʪʦʤ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ, ʦʙʱʝʥʠʷ, ʙʳʩʪʨʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʨʫʧʥʳʤʠ ʧʨʦʝʢʪʘʤʠ [1]. 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ð ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʩ ʢʦʪʦ-

ʨʦʡ ʩʝʛʦʜʥʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʘʷ ʢʦʤʧʘʥʠʷ. ʃʶʙʳʝ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʡ ʜʝʣʠʪʩʷ ʥʘ ʟʘʜʘʯʠ, ʧʨʠ ʵʪʦʤ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩʣʝʜʫʶ-

ʱʠʝ ʬʫʥʢʮʠʠ: ʧʣʘʥʠʨʦʚʘʥʠʝ, ʩʦʩʪʘʚʣʝʥʠʝ ʨʘʩʧʠʩʘʥʠʷ, ʢʦʥʪʨʦʣʴ ʮʝʥ, 

ʫʧʨʘʚʣʝʥʠʝ ʙʶʜʞʝʪʦʤ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʠ ʜʨʫʛʠʝ. ʕʪʦ ʠ ʦʧʨʝʜʝ-

ʣʠʣʦ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʨʠ ʚʳʙʦʨʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʢ ʚʥʝʜʨʝʥʠʶ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʝ ʧʨʝʜʲʷʚʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

- ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʦʡ 
ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʣʠʯʥʳʝ ʧʨʦʝʢʪʳ ʩʦʜʝʨʞʘʪ ʨʘʟʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʟʘʜʘʯ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ, ʯʪʦʙʳ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʤʦʛʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʟʘʜʘʯ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʙʠʣʴʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʨʠʣʦʞʝʥʠʶ ʧʦ-

ʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʣʶʙʳʝ ʚʘʞʥʳʝ ʠ ʩʨʦʯʥʳʤ ʚʦʧʨʦʩʳ ʧʦ ʧʨʦʝʢʪʫ, ʜʘʞʝ ʝʩʪʴ 

ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʣʠʮʦ ʥʘʭʦʜʠʪʩʷ ʥʝ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. 

- ɺʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʧʦʤʦʛʘʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʣʫʯʘʪʴ 

ʜʘʥʥʳʝ ʠʟ ʫʞʝ ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʠʩʪʝʤ, ʥʘʧʨʠʤʝʨ, ʩʠʩ-

ʪʝʤ ʨʘʙʦʪʳ ʩ ʢʣʠʝʥʪʘʤʠ. ʇʦʜʜʝʨʞʢʘ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʜʘʩʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘʤ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʧʦʩʣʝʜʥʝʡ ʚʝʨʩʠʠ ʧʨʦʝʢʪʘ, ʯʪʦ ʧʦʚʳ-

ʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘʜ ʧʨʦʝʢʪʦʤ ʠ ʧʦʤʦʞʝʪ ʦʧʝʨʘʪʠʚ-

ʥʦ ʨʝʰʠʪʴ ʢʦʥʬʣʠʢʪʥʫʶ ʩʠʪʫʘʮʠʶ. 

- ʉʦʟʜʘʥʠʝ ʦʪʯʝʪʦʚ ʠ ʛʨʘʬʠʢʦʚ ʦ ʩʪʘʪʫʩʝ ʠ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʝʢʪʘ 

ʧʦʤʦʞʝʪ ʯʣʝʥʘʤ ʛʨʫʧʧʳ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʦʨʠʪʝʪʳ ʚ ʨʘʙʦʪʝ ʠ ʜʘʩʪ ʨʫʢʦʚʦ-

ʜʠʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʝ ʨʝʰʝʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ 

ʩʤʝʪʳ ʧʨʦʝʢʪʘ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʷʪʴ ʩʪʦʠʤʦʩʪʴ ʢʘʞʜʦʡ ʨʘʙʦʪʳ ʩ ʫʯʝʪʦʤ 

ʥʘʟʥʘʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʨʘʩʮʝʥʦʢ. ɼʦʩʢʠ ʂʘʥʙʘʥ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʨʘʟʫ ʦʮʝʥʠʪʴ, ʢʘʢ ʠʜʫʪ ʜʝʣʘ ʧʦ ʧʨʦʝʢʪʘʤ: ʫ ʢʘʢʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʥʘʢʦʧʠ-

ʣʦʩʴ ʤʥʦʛʦ ʥʝʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʯ, ʢʘʢʦʤʫ ʧʨʦʝʢʪʫ ʛʨʦʟʠʪ ʩʝʨʴʸʟʥʦʝ ʦʪ-

ʩʪʘʚʘʥʠʝ ʦʪ ʧʣʘʥʘ, ʘ ʛʜʝ ʚ ʧʨʦʝʢʪʝ ʚʩʝ ʠʜʝʪ ʧʦ ʧʣʘʥʫ. 
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- ʉʦʟʜʘʥʠʝ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʘ ʧʨʦʝʢʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʠʘʛʨʘʤʤʳ 

ɻʘʥʪʘ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ ʚʨʝʤʝʥʥʳʝ ʦʛʨʘʥʠ-

ʯʝʥʠʷ ʨʘʙʦʪ ʧʨʦʝʢʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩ ʧʦʤʦʱʴʶ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʘ ʤʦʞʥʦ 

ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʝʢʪ ð ʩʨʘʚʥʠʚʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʜʘʯ ʩ ʪʝʤ, ʯʪʦ ʧʣʘʥʠʨʦʚʘʣʦʩʴ. ʆʪʩʣʝʞʠʚʘʥʠʝ ʟʘʜʘʯ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʚʳ-

ʧʦʣʥʝʥʠʷ ʧʦʤʦʛʘʝʪ ʦʙʥʘʨʫʞʠʪʴ ʣʶʙʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʣʘʥʦʚʳʭ ʦʮʝʥʦʢ 

ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ. ʏʝʤ ʨʘʥʴʰʝ ʙʫʜʝʪ ʟʘʤʝʯʝʥʦ ʟʘʧʘʟʜʳʚʘʥʠʝ, ʪʝʤ ʙʦʣʴʰʝ 

ʚʨʝʤʝʥʠ ʦʩʪʘʥʝʪʩʷ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʦʪʩʪʘʚʘʥʠʷ. ʋʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ 

ʧʦʤʦʛʘʝʪ ʨʫʢʦʚʦʜʠʪʝʣʶ ʧʨʦʝʢʪʘ ʨʘʮʠʦʥʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʠʭ ʧʦ ʟʘʜʘʯʘʤ 

ʠ ʧʦ ʧʨʦʝʢʪʫ ʚ ʮʝʣʦʤ. 

- ɺʥʝʩʝʥʠʝ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʝʢʪ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʚʥʦʩʠʪ ʠʟʤʝʥʝʥʠʷ ʚ ʰʢʘʣʫ ʚʨʝʤʝʥʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʠ ʠʟʤʝʥʷʝʪ 

ʚʩʝ ʩʚʷʟʘʥʥʳʝ ʟʘʜʘʯʠ, ʯʪʦ ʪʘʢʞʝ ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ ʥʘʜ ʧʨʦʝʢʪʦʤ. ʌʫʥʢ-

ʮʠʦʥʘʣʴʥʦʩʪʴ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʷ ʠ ʫʚʝʜʦʤʣʝʥʠʡ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʟʘ ʩʣʝʞʝʥʠʝʤ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʧʨʦʝʢʪʘ. ʅʘʩʪʨʦʡʢʘ ʨʘʟʨʝʰʝʥʠʡ ʢ ʨʘʟʜʝ-

ʣʘʤ ʠ ʟʘʜʘʯʘʤ ʧʨʦʝʢʪʘ ʧʦʤʦʛʘʝʪ ʨʫʢʦʚʦʜʠʪʝʣʶ ʫʣʫʯʰʠʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʧʨʦʝʢʪʦʤ. 

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʚʣʝ-

ʯʝʪ ʟʘ ʩʦʙʦʡ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘʭ ʦʪʜʝʣʘ ʫʧʨʘʚʣʝʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Smartsheet, ʢʦʪʦʨʦʝ ʫʜʦʚʣʝʪʚʦ-

ʨʷʝʪ ʚʩʝʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

- ʇʦʚʳʰʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ 

ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʦ ʩʪʘʪʫʩʝ ʟʘʜʘʯ, ʠʟʤʝʥʝʥʠʷʭ ʚ 

ʧʨʦʝʢʪʝ, ʚ ʨʝʩʫʨʩʘʭ, ʪʘʢ ʢʘʢ ʪʝʧʝʨʴ ʚʩʝ ʯʣʝʥʳ ʧʨʦʝʢʪʘ ʨʘʙʦʪʘʶʪ ʚ ʦʜʥʦʤ 

ʧʨʠʣʦʞʝʥʠʠ ʠ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢʦ ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʘʜʠʷʭ 

ʧʨʦʝʢʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʜʣʷ ʨʘʙʦʪʳ 

ʥʘʜ ʜʨʫʛʠʤʠ ʧʨʦʝʢʪʘʤʠ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʪʚʦʨʯʝʩʢʠʤʠ ʟʘʜʘʯʘʤʠ, ʢʦʪʦʨʳʝ 

ʥʝʚʦʟʤʦʞʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ. 

- ɹʣʘʛʦʜʘʨʷ ʨʘʙʦʪʝ ʩ ʝʜʠʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ, ʩʦʚʤʝʩʪʥʦʤʫ ʜʦʩʪʫʧʫ 
ʠ ʦʙʥʦʚʣʝʥʠʶ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ, 

ʙʳʩʪʨʝʝ ʚʳʷʚʣʷʪʴ ʠ ʨʝʰʘʪʴ ʚʦʟʥʠʢʰʠʝ ʢʦʥʬʣʠʢʪʥʳʝ ʩʠʪʫʘʮʠʠ. ʏʪʦ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʝʥ-

ʥʳʭ ʧʨʦʝʢʪʦʚ. 

- ɽʩʣʠ ʤʝʥʝʜʞʝʨ ʚʥʝʩ ʚʘʞʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʭʦʜ ʧʨʦʝʢʪʘ, ʩ ʧʦʤʦʱʴʶ 

ʞʫʨʥʘʣʘ ʘʢʪʠʚʥʦʩʪʠ ʦʥ ʤʦʞʝʪ ʫʙʝʜʠʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ 

ʤʘʨʢʝʪʦʣʦʛʠ ʚ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʫʞʝ ʫʚʠʜʝʣʠ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʠ ʨʘʙʦʪʘʶʪ 

ʪʝʧʝʨʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʊʘʢʞʝ ʚ ʞʫʨʥʘʣʝ ʤʦʞʥʦ 

ʦʪʩʣʝʜʠʪʴ ʩʪʘʪʫʩ ʢʘʢʠʭ ʟʘʜʘʯ ʙʳʣ ʠʟʤʝʥʝʥ ʠ ʢʝʤ. 

- ʈʷʜʦʤ ʩ ʦʙʩʫʞʜʝʥʠʝʤ ʟʘʜʘʯ ʤʝʥʝʜʞʝʨʳ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ-

ʧʦʤʠʥʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʥʘ ʟʘʢʨʝʧʣʝʥʥʳʝ ʟʘ ʩʦʪʨʫʜʥʠʢʘʤʠ ʟʘʜʘʯʠ, ʠ ʧʦ-
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ʩʣʝʜʥʠʝ ʙʫʜʫʪ ʟʥʘʪʴ, ʢʦʛʜʘ ʥʘʩʪʫʧʘʝʪ ʩʨʦʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠ ʢʦʛʜʘ 

ʦʥ ʧʦʜʭʦʜʠʪ ʢ ʢʦʥʮʫ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʙʣʶʜʝʥʠʝ ʩʨʦʢʦʚ ʟʘʜʘʯʠ ʠ ʚʩʝ-

ʛʦ ʧʨʦʝʢʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

- ʄʝʥʝʜʞʝʨʳ ʩʤʦʛʫʪ ʩʦʟʜʘʪʴ ʢʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʙʫʢʚʘʣʴʥʦ ʟʘ 10 
ʤʠʥʫʪ. ɼʣʷ ʝʛʦ ʧʦʩʪʨʦʝʥʠʷ ʩʣʝʚʘ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ ʜʠʘʛʨʘʤʤʫ ɻʘʥʪʘ ð ʧʦʷʚʠʪʩʷ ʦʢʥʦ ʩ ʨʘʟʜʝʣʘʤʠ ʧʨʦʝʢʪʘ. ɸ ʪʘʢ 

ʢʘʢ ʜʘʪʘ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʢʘʞʜʦʡ ʟʘʜʘʯʠ ʫʞʝ ʫʩʪʘʥʦʚʣʝʥʘ, ʪʦ ʦʥʠ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʠ ʧʝʨʝʥʝʩʫʪʩʷ ʚ ʢʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ, ʠ ʥʫʞʥʦ ʙʫʜʝʪ ʪʦʣʴʢʦ ʠʭ ʩʚʷ-

ʟʘʪʴ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʰʘʙʣʦʥʦʤ ʜʠʘʛʨʘʤʤʳ 

ɻʘʥʪʘ, ʯʪʦ ʝʱʝ ʙʦʣʴʰʝ ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ ʥʘ ʝʛʦ ʩʦʟʜʘʥʠʝ. 

- ɺ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʧʨʦʝʢʪʳ ʠ ʨʘ-

ʙʦʪʘʪʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

- ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʧʦʷʚʣʷʝʪʩʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʝʪʴ ʚʩʝ ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʬʘʡʣʳ ʧʦ ʢʘʞʜʦʤʫ ʧʨʦʝʢ-

ʪʫ, ʘ ʪʘʢʞʝ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʦʙʩʫʞʜʝʥʠʷ ʟʘʜʘʯ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʪʫ 

ʩʚʝʜʝʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ. 

- ʇʨʠ ʩʦʟʜʘʥʠʠ ʟʘʜʘʯ ʤʝʥʝʜʞʝʨʳ ʧʨʦʝʢʪʦʚ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʧʨʠ-

ʦʨʠʪʝʪʥʦʩʪʴ ʟʘʜʘʯ. ɸ ʟʘʪʝʤ, ʝʩʣʠ ʙʫʜʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ, ʤʦʞʥʦ 

ʚʳʙʠʨʘʪʴ ʟʘʜʘʯʠ ʢʘʢʦʡ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʥʫʞʥʦ ʦʪʦʙʨʘʟʠʪʴ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʦʪʨʫʜʥʠʢʘʤ ʜʘʞʝ ʧʨʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʟʘʯʘʩʪʫʶ ʠ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʧʨʦʝʢʪʘʤ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʩʦʭʨʘʥʠʪʴ ʬʦʢʫʩ ʥʘ ʥʘʠʙʦʣʝʝ ʧʨʠ-

ʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯʘʭ ʠ ʚʳʧʦʣʥʷʪʴ ʠʭ ʚ ʩʨʦʢ. 

- ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠʤʝʝʪ ʛʠʙʢʠʡ ʠʥʪʝʨʬʝʡʩ, 
ʩʧʦʩʦʙʥʳʡ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʣʶʙʦʛʦ ʩʦʪʨʫʜʥʠʢʘ. ʂʘʞʜʳʡ ʤʦʞʝʪ ʚʳ-

ʙʨʘʪʴ ʫʜʦʙʥʳʡ ʜʣʷ ʩʝʙʷ ʚʠʜ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ: ʚ ʚʠʜʝ ʩʧʠʩʢʘ, 

ʢʘʣʝʥʜʘʨʷ, ʢʘʨʪʦʯʝʢ, ʜʠʘʛʨʘʤʤʳ ɻʘʥʪʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʦʪʨʫʜʥʠʢʘʤ ʙʳʩʪ-

ʨʝʝ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʦʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ, ʘ ʪʘʢʞʝ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʦʙʨʘʟʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ð ʠʥʩʪʨʫʤʝʥʪ ʙʳ-

ʩʪʨʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘ-

ʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʸ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʘʥʠʡ ʚʩʸ ʩ ʙʦʣʴʰʝʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ, ʫʚʝʣʠʯʠʚʘʷ ʢʦʣʠʯʝʩʪʚʦ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʦʚʳ-

ʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʠʤʠ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʨʦʣʴ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʝʡ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʚʘʞʥʦʡ ʠ ʩʣʦʞʥʦʡ ʚ ʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʘʶʱʝʡ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʝʡ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʘʷ ʜʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʤʝʥʪʘʣʴʥʦ ʨʝʘ-

ʛʠʨʦʚʘʪʴ ʥʘ ʩʦʙʳʪʠʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʠ ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʛʨʘʞʜʘʥ ʢ 

ʚʦʟʥʠʢʰʠʤ ʧʨʦʙʣʝʤʘʤ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʨʠʥʷʪʠʷ ʢʦʨʨʝʢʪʥʳʭ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʠʭ ʨʝʰʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ ʟʘʯʘʩʪʫʶ, ʚʨʝʤʷ ï 

ʥʝ ʝʜʠʥʩʪʚʝʥʥʘʷ ʬʘʢʪʦʨ. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʠ ʩʢʦ-
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ʨʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʷ. ʆʩʦʙʝʥʥʦ ʵʪʘ ʧʨʦ-

ʙʣʝʤʘ ʘʢʪʫʘʣʴʥʘ ʫ ʛʣʘʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʛʫʙʝʨʥʘʪʦʨʦʚ, ʤʵ-

ʨʦʚ, ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʜʝʧʘʨʪʘʤʝʥʪʦʚ, ʧʦ ʧʨʠʯʠʥʝ ʙʦʣʴʰʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʦʙʷʟʘʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʠʝ ʜʝʡʩʪʚʠʷ.  

ɼʣʷ ʙʳʩʪʨʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʪʨʝʙʫʝʪʩʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʙʦʣʴʰʦʡ ʩʧʝʢʪʨ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʣʠʙʦ ʚ ʚʠʜʝ ʙʫ-

ʤʘʞʥʳʭ ʦʪʯʸʪʦʚ, ʣʠʙʦ ʚ ʫʩʪʥʦʡ ʬʦʨʤʝ ʦʪ ʧʦʜʯʠʥʝʥʥʳʭ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʷ: 

- ʧʦʣʫʯʝʥʠʝ ʘʢʪʫʘʣʴʥʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥʥʳʭ; 

- ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤ ʠ ʠʥʬʦʛʨʘʬʠʢʦʚ; 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ; 

- çʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ; ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʦʪʯʸʪʦʚ [1]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶ-

ʱʠʝ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ: ʉʇʇʈ GADS (Geodata 

Analysisand Display System), EIS(Execution Information System), 

DSS(Desicion Support System). ʆʜʥʘʢʦ ʚʩʝ ʵʪʠ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ 

ʦʙʲʝʜʠʥʷʝʪ ʥʝʩʢʦʣʴʢʦ ʥʝʜʦʩʪʘʪʢʦʚ. ʆʥʠ ʥʝ ʦʙʣʘʜʘʶʪ ʛʠʙʢʦʩʪʴʶ ʠ ʨʘʙʦ-

ʪʘʶʪ ʧʦ ʟʘʨʘʥʝʝ ʟʘʣʦʞʝʥʥʳʤ çʧʘʪʪʝʨʥʘʤè, ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʧʦʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʝʥʝʞʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪ 

ʩʢʦʨʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ʊʘʢʞʝ ʦʙʱʝʡ ʥʝʛʘʪʠʚʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʠ ʩʦʟʜʘʥʠʷ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ ʫ ʢʣʠʝʥʪʘ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 300 ʪʳʩʷʯ ʜʦʣʣʘʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʸʤʘ 

ʭʨʘʥʠʣʠʱʘ, ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʥʘʛʨʫʟʢʠ ʥʘ ʩʝʨʚʠʩ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʘʤʦʡ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʩʝʨʚʝʨʘʭ ʚ ʩʚʷʟʠ ʩ ʚʚʝʜʝʥʥʦʡ ʚ 

ʈʦʩʩʠʠ ʧʦʣʠʪʠʢʦʡ çʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷè ʠ ʧʨʠʥʷʪʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ 

[2]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʦʧʠʩʘʥʥʳʭ ʧʨʦʙʣʝʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, ʥʝ ʠʤʝʶʱʝʡ ʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʢʦʪʦʨʘʷ ʙʫ-

ʜʝʪ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ. ʉʦʛʣʘʩʥʦ 

ʧʨʦʚʝʜʝʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʘʷ çʣʠʮʝʥʟʠʨʦ-

ʚʘʥʥʘʷè ʩʠʩʪʝʤʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʚʩʝʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʠʤʝʶʱʘʷ ʧʨʘʚʦ 

ʥʘ ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʷʚʣʷʝʪʩʷ KristaBI. ʕʪʦ 

ʈʦʩʩʠʡʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ 

ʢʦʤʧʘʥʠʝʡ ʆʆʆ çʅʇʆ çʂʨʠʩʪʘè, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʘʙʦʪʫ ʩ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʤ ʩʝʢʪʦʨʦʤ. ɽʝ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨ ʘʥʘʣʠ-

ʪʠʯʝʩʢʠʭ ʦʪʯʝʪʦʚ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʛʠʙʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʦʜ ʥʫʞʜʳ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʨʠʩ. 1).  
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ʈʠʩ. 1. ʈʝʜʘʢʪʦʨ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʪʯʸʪʦʚ 
 

ʕʣʝʤʝʥʪʳ ʨʝʜʘʢʪʦʨʘ: ʜʝʨʝʚʦ ʩʧʠʩʢʘ ʦʪʯʝʪʦʚ ʥʘ ʪʝʢʫʱʝʤ ʩʝʨʚʝʨʝ 

(1), ʦʢʥʦ ʧʨʝʜʧʨʦʩʤʦʪʨʘ ʦʪʯʝʪʘ (2), ʩʝʢʮʠʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʦʪʯʝʪʘ (3). 

ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʜʘʢʪʦʨʘ: 

- ʙʳʩʪʨʦʝ ʩʦʟʜʘʥʠʝ ʦʪʯʝʪʦʚ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʘʪʪʝʨʥʘʤ, ʘ ʪʘʢʞʝ 

ʧʦ ʩʦʙʩʪʚʝʥʥʳʤ ʘʣʛʦʨʠʪʤʘʤ ʠ ʩʧʦʩʦʙʘʤ ʚʠʟʫʘʣʠʟʘʮʠʠ; 

- ʚʝʨʩʠʦʥʘʣʠʟʘʮʠʷ ʦʪʯʝʪʦʚ; 

- ʚʳʛʨʫʟʢʘ ʚ ʣʶʙʳʭ ʬʦʨʤʘʪʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʣʶʙʦʡ ʩʘʡʪ ʠ ʩʝʨʚʠʩ; 

- ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ. 

ʊʘʢʦʡ ʛʠʙʨʠʜ ʠʟ ʧʣʘʪʬʦʨʤʳ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘ ʩʠʩ-

ʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʜʘʸʪ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʧʨʝʠʤʫʱʝʩʪʚ 

ʧʝʨʝʜ ʢʦʥʢʫʨʝʥʪʘʤʠ: 

1. ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʝʨʚʠʩʘ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦ 

ʪʨʝʙʦʚʘʥʠʷʤ ʨʫʢʦʚʦʜʠʪʝʣʷ; 

2. ʭʨʘʥʝʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʭʨʘʥʠʣʠʱʘ ʥʘ ʩʪʦʨʦʥʝ ʨʘʟʨʘʙʦʪʯʠʢʘ; 

3. ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ; 

4. ʜʠʥʘʤʠʯʝʩʢʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʦʪʯʝʪʦʚ; 

5. offline ʨʝʞʠʤ ʨʘʙʦʪʳ [3]. 

ɺʩʝ ʵʪʦ ʜʘʝʪ ʨʫʢʦʚʦʜʠʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʧʦʣʫʯʠʪʴ ʠ ʧʨʦ-

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʤʦ-

ʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʧʣʘʥʰʝʪʘʭ ʙʝʟ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʀʥʪʝʨʥʝʪʫ 

ʟʘ ʩʯʝʪ ʪʝʭʥʦʣʦʛʠʠ çʩʣʝʧʢʦʚè, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʢʦʧʠʠ ʘʥʘʣʠ-

ʪʠʯʝʩʢʠʭ ʪʘʙʣʠʮ ʠ ʩʦʭʨʘʥʷʪʴ ʠʭ ʚ ʧʘʤʷʪʠ ʫʩʪʨʦʡʩʪʚʘ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʝ ʠ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʝʸ ʚ ʣʶʙʦʤ ʚʠʜʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥ ʧʦʣʫʯʘʝʪ ʧʦʣʥʳʡ 

1 

 

2 

 3 
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ʩʧʝʢʪʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʘʞʜʦʡ ʩʬʝʨʝ ʝʛʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʠ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʠ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦʣʫʯʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦʪ ʩʠʩʪʝʤʳ KristaBI 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʘʥʘʣʦʛʠʯʥʳʭ ʜʘʥʥʳʭ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʠ ʤʫʥʠʮʠ-

ʧʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚ.  

ʇʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʨʝʜʘʢʪʦʨʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʪʯʝʪʦʚ ʥʘ ʧʣʘʪʬʦʨʤʝ 

KristaBI ʮʝʧʦʯʢʘ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ (ʨʠʩ. 2): 

 
 

ʈʠʩ. 2. ʎʝʧʦʯʢʘ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ 

 

ʇʦ ʧʨʦʛʥʦʟʘʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʢʦʤʧʘʥʠʠ, Mar-

kets&Markets, ʢ 2020 ʛʦʜʫ ʨʳʥʦʢ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤ ʧʦʜ-

ʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚʳʨʘʩʪʝʪ ʥʘ 20 % ʠ ʜʦʩʪʠʛʥʝʪ 5 ʤʣʨʜ ʜʦʣʣʘ-

ʨʦʚ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ, ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʩʨʝʜʥʝʤ ʜʦʩʪʠʛʘʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ʥʘ 30-35 ʧʨʦʮʝʥʪʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʠ ʧʨʠʥʷʪʠʝʤ ʨʝʰʝʥʠʷ; 

2. ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʚʳʨʘʩʪʘʝʪ ʥʘ 42 ʧʨʦʮʝʥʪʘ; 

3. ʫʤʝʥʴʰʘʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʧʨʦʪʠʚʦʨʝʯʠʡ ʠ ʢʦʥʬʣʠʢʪʦʚ ʧʨʠ ʚʳʷʚ-

ʣʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʪʝʢʫʱʠʤʠ ʠ ʙʫʜʫʱʠʤʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʨʦ-

ʙʣʝʤʘʤʠ; 

4. ʟʘ ʩʯʸʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʠ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ, ʠʩʪʦʯʥʠʢʦʚ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʪʨʘʪʳ ʥʘ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʢʨʘʱʘʶʪʩʷ ʥʘ 15-25%. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 
1.ɺʘʛʠʥ ɺ.ʅ. ɼʦʩʪʦʚʝʨʥʳʡ ʠ ʧʨʘʚʜʦʧʦʜʦʙʥʳʡ ʚʳʚʦʜ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝ-
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ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʵʢʦʥʦʤʠʢʠ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʫʛʣʫʙʣʝʥʠʝʤ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʵʢʦʥʦʤʠʢʘ-

ʤʠ, ʢʦʪʦʨʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʨʝʜʧʦʣʘʛʘʶʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʨʘʩʯʝʪʦʚ. ʆʩʥʦʚʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʘʩʯʝʪʦʚ ʷʚʣʷʶʪʩʷ 

ʪʦʨʛʦʚʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʪʦʨʛʦʚʣʶ 

ʪʦʚʘʨʘʤʠ ʠ ʫʩʣʫʛʘʤʠ, ʢʨʝʜʠʪʥʳʝ ʦʪʥʦʰʝʥʠʷ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʜʚʠʞʝʥʠʝ 

ʢʘʧʠʪʘʣʦʚ. ʆʩʥʦʚʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʘʩʯʝʪʦʚ ʷʚʣʷʶʪʩʷ 

ʵʢʩʧʦʨʪʝʨʳ, ʠʤʧʦʨʪʝʨʳ ʠ ʠʭ ʫʧʦʣʥʦʤʦʯʝʥʥʳʝ ʙʘʥʢʠ.  
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ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʪʦʨʛʦʚʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʨʘʟʜʝ-

ʣʝʥʠʝʤ ʬʦʨʤ ʜʚʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʦʙʦʨʦʪʝ, ʯʪʦ ʩʚʷʟʘ-

ʥʦ ʩ ʦʱʫʪʠʤʳʤ ʨʘʟʨʳʚʦʤ ʚʦ ʚʨʝʤʝʥʠ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʝʘʣʠʟʘ-

ʮʠʠ ʠ ʦʧʣʘʪʳ ʪʦʚʘʨʦʚ, ʘ ʪʘʢʞʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʙʦʩʦʙʣʝʥʥʦʩʪʠ ʨʳʥʢʦʚ 

ʩʙʳʪʘ. ɸ ʪʘʢ ʢʘʢ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʘʩʯʝʪʳ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʷʚʣʷʶʪʩʷ 

ʟʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʨʝʘʣʠʟʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ, ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ - ʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʩʣʝʜʫʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʮʠʢʣʘ, ʪʦ ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʥʘʥʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʠ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʝʜʧʨʠʷʪʠʡ-ʵʢʩʧʦʨʪʝʨʦʚ. ʇʦʵʪʦʤʫ  

ʩʧʦʩʦʙʳ ʢʨʝʜʠʪʦʚʘʥʠʷ ʵʢʩʧʦʨʪʝʨʦʚ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʘʟ-

ʚʠʪʠʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʩʥʦʚʦʡ ʚ ʦʧʝʨʘʮʠʷʭ ʢʨʝʜʠʪʦʚʘʥʠʷ ʵʢʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʝ ʵʢʩʧʦʨʪʝʨʘ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʧʦʢʨʳʪʠʷ ʝʛʦ ʨʘʩʭʦʜʦʚ ʦʪ ʥʘʯʘʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʘ ʠ ʜʦ ʧʦʣʫʯʝʥʠʷ 

ʦʧʣʘʪʳ ʟʘ ʥʝʛʦ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʢʨʝʜʠʪʦʚʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨ-

ʛʦʚʣʠ ʷʚʣʷʝʪʩʷ ʵʢʩʧʦʨʪʥʳʡ ʬʘʢʪʦʨʠʥʛ. 

ʌʘʢʪʦʨʠʥʛ ð ʵʪʦ ʢʦʤʧʣʝʢʩ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ, ʦʢʘʟʳʚʘʝʤʳʭ ʢʦʤ-

ʧʘʥʠʷʤ ð ʦʧʪʦʚʳʤ ʧʦʩʪʘʚʱʠʢʘʤ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʠʤʝʶʱʠʡ ʙʝʩʩʨʦʯʥʳʡ 

ʭʘʨʘʢʪʝʨ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ, ʢʘʢ ʜʣʷ ʧʦʩʣʝʜʥʠʭ, ʪʘʢ ʠ ʜʣʷ ʬʠʥʘʥ-

ʩʠʨʫʶʱʝʡ ʩʪʦʨʦʥʳ.[2] ʌʘʢʪʦʨʠʥʛ ʧʦʤʦʛʘʝʪ ʢʦʤʧʘʥʠʷʤ ʦʩʪʘʚʘʪʴʩʷ ʧʣʘ-

ʪʸʞʝʩʧʦʩʦʙʥʳʤʠ, ʫʜʝʨʞʠʚʘʷ ʜʝʙʠʪʦʨʩʢʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʥʘ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ. ʉʭʝʤʘ ʬʘʢʪʦʨʠʥʛʦʚʦʡ ʦʧʝʨʘʮʠʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1:  

 
 
ʈʠʩ. 1. ʉʭʝʤʘ ʬʘʢʪʦʨʠʥʛʦʚʦʡ ʦʧʝʨʘʮʠʠ 

 
1 - ʇʦʩʪʘʚʱʠʢ ʦʪʛʨʫʞʘʝʪ ʪʦʚʘʨ, ʜʦʛʦʚʦʨʠʚʰʠʩʴ ʩ ʧʦʢʫʧʘʪʝʣʝʤ ʦʙ ʦʪʩʨʦʯʢʝ ʧʣʘʪʝʞʘ (ʦʪ 

ʥʝʜʝʣʠ ʜʦ ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ); 2 - ʇʦʩʪʘʚʱʠʢ ʟʘʢʣʶʯʘʝʪ ʜʦʛʦʚʦʨ ʩ ʬʘʢʪʦʨʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʝʡ, 
ʧʝʨʝʜʘʝʪ ʝʡ ʥʘʢʣʘʜʥʳʝ; 3 -ʌʘʢʪʦʨ ʬʠʥʘʥʩʠʨʫʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʥʘʢʣʘʜʥʳʝ, ʧʦʩʪʘʚʱʠʢ 

ʧʦʣʫʯʘʝʪ ʩʚʦʶ ʦʧʣʘʪʫ. ʆʙʳʯʥʦ ʬʘʢʪʦʨ ʦʧʣʘʯʠʚʘʝʪ ʩʨʘʟʫ ʧʨʠʤʝʨʥʦ 90% ʦʪ ʦʙʱʝʡ ʩʪʦʠʤʦ-

ʩʪʠ, ʦʩʪʘʚʰʠʝʩʷ 10 %, ʚʳʧʣʘʯʠʚʘʶʪʩʷ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʪʦʚʘʨʘ ʧʦʢʫʧʘʪʝʣʝʤ. 

ʌʘʢʪʦʨʠʥʛʦʚʘʷ ʢʦʤʧʘʥʠʷ ʙʝʨʝʪ ʟʘ ʫʩʣʫʛʠ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʦʛʦʚʦʨʦʤ ʢʦʤʠʩʩʠʶ;                            

4 -ʇʦʢʫʧʘʪʝʣʴ ʦʧʣʘʯʠʚʘʝʪ ʪʦʚʘʨ ʬʘʢʪʦʨʫ. 

ʀʟʥʘʯʘʣʴʥʦ ʬʘʢʪʦʨʠʥʛ ʠʛʨʘʣ ʨʦʣʴ ʢʨʝʜʠʪʦʨʘ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ, 

ʥʦ ʪʝʧʝʨʴ ʬʘʢʪʦʨʠʥʛ ʠʤʝʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ï ʢʨʝʜʠʪʦʚʘʪʴ ʤʝʞʥʘʮʠʦ-

ʥʘʣʴʥʳʝ ʩʜʝʣʢʠ, ʢʘʢ ʚ ʨʘʤʢʘʭ ʦʪʜʝʣʴʥʳʭ ʩʦʶʟʦʚ (ʥʘʧʨʠʤʝʨ, ʪʘʤʦʞʝʥʥʦ-

ʛʦ, ʩʪʨʘʥ ʐʆʉ, ʉʅɻ), ʪʘʢ ʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʦʛʣʘʰʝʥʠʷʭ. 

ʕʢʩʧʦʨʪʝʨ 

ʌʘʢʪʦʨ 

ʀʤʧʦʨʪʝʨ 
1 

2 

3 

4 
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ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʚ 2018 ʛ. ʩʦʚʦʢʫʧʥʳʡ ʦʙʲʝʤ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʛʦ 

ʬʘʢʪʦʨʘʤʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣ ʧʨʠʨʦʩʪ ʥʘ 42 % ʧʦ ʩʨʘʚʥʝʥʠʶ 2017 

ʛʦʜʦʤ ʠ ʜʦʩʪʠʛ ʧʦʨʷʜʢʘ 2,6 ʪʨʣʥ ʨʫʙ., ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʜʠʥʘ-

ʤʠʯʥʳʤ ʨʦʩʪʦʤ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʦ ʣʠʜʠʨʫʶʱʠʭ ʢʨʫʧʥʝʡʰʠʭ ʠʛʨʦʢʦʚ 

(ʆʆʆ ɺʊɹ ʌʘʢʪʦʨʠʥʛ, ɸʆ çɸʃʔʌɸ-ɹɸʅʂè, ʆʆʆ çɻʇɹ - ʬʘʢʪʦʨʠʥʛè, 

ʆʆʆ çʈɹ ʌʘʢʪʦʨʠʥʛè), ʪʘʢ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʭ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ (ɸʆ 

çʈʘʡʬʬʘʡʟʝʥʙʘʥʢè ʠ ʆʆʆ çʉʙʝʨʙʘʥʢ ʌʘʢʪʦʨʠʥʛè)[3]. 

ʊʘʢʞʝ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʧʦ ʨʳʥʢʫ ʥʘʠʙʦʣʴʰʘʷ ʜʦʣʷ 

ʦʙʦʨʦʪʘ ʧʦ ʬʘʢʪʦʨʠʥʛʫ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʧʪʦʚʫʶ ʪʦʨʛʦʚʣʶ 66 %, ʘ ʥʘ ʦʙ-

ʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 31 %. ɺ ʛʨʫʧʧʝ çʦʧʪʦʚʘʷ ʪʦʨʛʦʚʣʷè ʦʪʨʘʩʣʝ-

ʚʘʷ ʨʘʟʙʠʚʢʘ ʪʘʢʦʚʘ: 42 % ʟʘʥʠʤʘʶʪ ʢʦʤʧʘʥʠʠ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝ ʥʘ 

ʪʦʨʛʦʚʣʝ ʢʦʤʧʴʶʪʝʨʘʤʠ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʤʠ, ʦʨʛʪʝʭʥʠʢʦʡ, ʤʦʙʠʣʴʥʳʤʠ 

ʪʝʣʝʬʦʥʘʤʠ, ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʦʡ; 25 % ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʦʨʛʦʚʣʶ ʧʨʦʜʫʢʪʘ-

ʤʠ ʧʠʪʘʥʠʷ ʠ ʘʣʢʦʛʦʣʴʥʳʤʠ ʥʘʧʠʪʢʘʤʠ; 8 % ï ʜʦʣʷ ʥʝʧʨʦʜʦʚʦʣʴʩʪʚʝʥ-

ʥʳʭ ʪʦʚʘʨʦʚ.[1] 

ʌʘʢʪʦʨʠʥʛʦʚʳʝ ʦʧʝʨʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʚ ʗʨʦʩʣʘʚʩʢʦʤ ʨʝʛʠʦʥʝ, 

ʥʘʧʨʠʤʝʨ, ʦʙʲʝʤ ʧʦʨʪʬʝʣʷ ʧʦ ʬʘʢʪʦʨʠʥʛʫ ʚ "ʇʨʦʤʩʚʷʟʴʙʘʥʢʝ" ʚ 2018 ʛ. 

ʚʳʨʦʩ ʥʘ 80 %.ɼʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʵʢʩʧʦʨʪʘ ʠʩʧʦʣʴʟʫ-

ʶʪ ʤʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘʧʨʠʤʝʨ, çʈʫʩʩʢʠʡ ʩʝʚʝʨè, ʢʦʪʦʨʦʝ ʙʣʘʛʦʜʘʨʷ 

ʬʘʢʪʦʨʠʥʛʫ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʥʝʦʙʭʦʜʠʤʳʡ ʟʘʧʘʩ 

ʪʦʚʘʨʦʚ ʥʘ ʩʢʣʘʜʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʇʦʣʴ-

ʟʫʶʪʩʷ ʬʘʢʪʦʨʠʥʛʦʤ ʪʘʢ ʞʝ ʠ ʢʨʫʧʥʳʝ ʧʦʩʪʘʚʱʠʢʠ, ʥʘʧʨʠʤʝʨ, ɿɸʆ ʊʂ 

çʗʨʰʠʥʪʦʨʛè, ʢʦʪʦʨʦʝ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʦʙʦʨʦʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʥʘʨʘʱʠʚʘʝʪ ʦʙʲʝʤʳ ʧʨʦʜʘʞ, ʫʣʫʯʰʘʝʪ ʧʣʘʪʝʞʥʫʶ ʜʠʩʮʠʧʣʠʥʫ 

ʢʦʥʪʨʘʛʝʥʪʦʚ.[1] 

ʆʧʨʝʜʝʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʘʢʪʦʨʠʥ-

ʛʦʚʳʭ ʦʧʝʨʘʮʠʡ ʩʫʙʲʝʢʪʘʤʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʩʥʦʚ-

ʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ: 

- ʜʣʷ ʧʨʦʜʘʚʮʘ ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʟʫ ʞʝ ʧʦʣʫʯʠʪʴ ʦʧʣʘʪʫ ʦʪ ʬʘʢ-

ʪʦʨʘ ʩʜʝʣʢʠ ʟʘ ʦʢʘʟʘʥʥʳʝ ʫʩʣʫʛʠ ʠʣʠ ʦʪʛʨʫʞʝʥʥʳʡ ʪʦʚʘʨ, ʯʪʦ ʧʨʝʜʦʪʚʨʘ-

ʪʠʪ ʢʘʩʩʦʚʳʝ ʨʘʟʨʳʚʳ ʚ ʙʫʜʫʱʝʤ, ʫʣʫʯʰʠʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ 

ʨʳʥʢʝ; ʧʨʦʩʪʦʪʘ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ; ʬʘʢʪʦʨ ʙʝʨʝʪ 

ʥʘ ʩʝʙʷ ʚʩʝ ʨʘʩʭʦʜʳ ʠ ʨʠʩʢʠ ʧʦ ʚʳʧʣʘʪʝ ʜʦʣʛʘ; 

- ʜʣʷ ʧʦʢʫʧʘʪʝʣʷ ï ʵʪʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʪʦʚʘʨʘ ʠʣʠ ʫʩʣʫʛʠ ʩ ʚʦʟ-

ʤʦʞʥʦʩʪʴʶ ʦʪʩʨʦʯʢʠ ʧʣʘʪʝʞʘ ʜʦ 3-ʭ ʤʝʩʷʮʝʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ 

ʦʙʲʝʤ ʟʘʢʫʧʦʢ ʠ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʩʨʝʜʩʪʚ ʠ ʧʦʣʫʯʠʪʴ ʪʦʚʘʨʳ ʚʦʚʨʝʤʷ; 

ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʧʨʘʚʦ ʧʣʘʥʠʨʦʚʘʪʴ ʟʘ-

ʝʤʱʠʢʫ ʩʚʦʠ ʨʘʩʭʦʜʳ; 

- ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ï ʚʳʢʫʧʘʶʱʠʭ ʜʝʥʝʞʥʳʝ ʪʨʝʙʦʚʘʥʠʷ (ʙʘʥʢʠ) 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʢʘʟʳʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ, ʧʨʦʩʪʦʪʘ ʠ ʦʧʝʨʘʪʠʚ-

ʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ. 

http://www.tadviser.ru/index.php/%D0%9A%D0%BE%D0%BC%D0%BF%D0%B0%D0%BD%D0%B8%D1%8F:%D0%92%D0%A2%D0%91_%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D0%BD%D0%B3
http://www.tadviser.ru/index.php/%D0%93%D0%9F%D0%91_-_%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D0%BD%D0%B3
http://www.tadviser.ru/index.php?title=%D0%A0%D0%91_%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D0%BD%D0%B3&action=edit&redlink=1
http://www.tadviser.ru/index.php/%D0%9A%D0%BE%D0%BC%D0%BF%D0%B0%D0%BD%D0%B8%D1%8F:%D0%A0%D0%B0%D0%B9%D1%84%D1%84%D0%B0%D0%B9%D0%B7%D0%B5%D0%BD%D0%B1%D0%B0%D0%BD%D0%BA
http://www.tadviser.ru/index.php/%D0%9A%D0%BE%D0%BC%D0%BF%D0%B0%D0%BD%D0%B8%D1%8F:%D0%A1%D0%B1%D0%B5%D1%80%D0%B1%D0%B0%D0%BD%D0%BA_%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D0%BD%D0%B3
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ʆʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ: ʥʘʣʠʯʠʝ ʬʘʢʪʦʨʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ ʩ ʙʦʣʴ-

ʰʠʤʠ ʪʘʨʠʬʘʤʠ ʜʣʷ ʢʣʠʝʥʪʦʚ ʠ ʧʦʣʫʯʝʥʠʝ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʥʝ ʚ ʧʦʣʥʦʤ 

ʦʙʲʝʤʝ ʜʦ ʤʦʤʝʥʪʘ ʧʦʛʘʰʝʥʠʷ ʜʦʣʛʘ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ, ʪʘʢʞʝ ʚʳʜʝʣʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʬʘʢʪʦʨʠʥʛʘ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʵʢʩʧʦʨʪʝʨʦʚ ʠ ʩʪʨʘʭʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ 

ʨʠʩʢʦʚ, ʧʨʠʩʫʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʪʦʨʛʦʚʳʤ ʦʧʝʨʘʮʠʷʤ: ʩʪʨʘʭʦʚʘʥʠʝ 

ʚʘʣʶʪʥʳʭ ʨʠʩʢʦʚ; ʫʤʝʥʴʰʝʥʠʷ ʧʝʨʠʦʜʘ ʢʨʝʜʠʪʦʚʘʥʠʷ; ʩʪʨʘʭʦʚʘʥʠʝ ʧʨʦ-

ʮʝʥʪʥʳʭ ʨʠʩʢʦʚ; ʩʪʨʘʭʦʚʘʥʠʝ ʨʠʩʢʘ ʥʝʧʣʘʪʝʞʘ; ʩʪʨʘʭʦʚʘʥʠʝ ʧʦʣʠʪʠʯʝ-

ʩʢʦʛʦ ʨʠʩʢʘ; ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ; ʨʘʩʰʠʨʝʥʠʝ ʢʨʫʛʘ ʪʦʨʛʦʚʳʭ ʧʘʨʪʥʝʨʦʚ; 

ʫʢʨʝʧʣʝʥʠʝ ʣʠʢʚʠʜʥʦʡ ʧʦʟʠʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ; ʨʘʩʰʠʨʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ. 

ʅʘ ʩʠʩʪʝʤʫ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʘʩʯʝʪʦʚ ʚʣʠʷʝʪ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʬʘʢ-

ʪʦʨʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ: ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ, ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ʧʦʣʠʪʠʢʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʙʘʥ-

ʢʦʚʩʢʘʷ ʧʨʘʢʪʠʢʘ, ʫʩʣʦʚʠʷ ʚʥʝʰʥʝʪʦʨʛʦʚʳʭ ʢʦʥʪʨʘʢʪʦʚ ʠ ʢʨʝʜʠʪʥʳʭ ʩʦ-

ʛʣʘʰʝʥʠʡ. ʉʫʙʲʝʢʪʳ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʳ ʫʯʠ-

ʪʳʚʘʪʴ ʵʪʠ ʬʘʢʪʦʨʳ, ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʩʠʩʪʝʤʳ ʨʘʩʯʝ-

ʪʦʚ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʦʤʫ ʢʨʫ-

ʛʦʦʙʦʨʦʪʫ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ. 

ʕʬʬʝʢʪʠʚʥʳʤ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʘʩʯʝʪʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʷʚʣʷʝʪʩʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʬʘʢʪʦʨʠʥʛʘ, ʢʘʢ ʩʧʦʩʦʙʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʵʢʩʧʦʨʪʘ, ʢʦʪʦʨʳʡ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʦʥʦʤʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʘʩʭʦʜʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝ-

ʥʠʶ ʦʙʲʝʤʦʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʦʨʛʦʚʳʭ ʩʦʛʣʘʰʝʥʠʡ. 
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ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ 

ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʢ ʵʢʦʥʦʤʠʢʝ ʟʥʘʥʠʡ. ɺʳʷʚʣʝʥʦ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʚʦ ʚʣʠʷ-

ʥʠʠ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʫʥʠʚʝʨʩʠʪʝʪʘʤ. 

ʅʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚʳʷʚʣʝʥʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʫʩʠʣʠʚʘʶʱʠʤʩʷ 

ʚʢʣʶʯʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ 

ʫʨʦʚʥʝʤ ʠʥʩʪʠʪʫʘʣʠʟʘʮʠʠ ʠʭ ʦʪʥʦʰʝʥʠʡ ʩ ʦʩʥʦʚʥʳʤʠ ʢʦʥʪʨʘʛʝʥʪʘʤʠ. ʉʜʝʣʘʥ 

ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʢʪʠʚʥʦʡ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʠʥʩʪʠʪʫʘʣʠʟʘʮʠʠ ʦʪʥʦ-

ʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʥʮʠʧʦʚ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʫʩʠʣʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ.  
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based on the principles of corporate governance, strengthening the strategic compo-

nent, the use of a variety of organizational forms to coordinate the interests of all par-

ticipants. 

Keywords: knowledge economy, human capital, content of education, problems 

of interaction, problems of adaptation. 

 

ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪ ʨʝʰʘʶʱʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. ɺ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʧʨʠ 

ʵʪʦʤ ʚʳʜʝʣʷʶʪʩʷ ʥʘʚʳʢʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ (ʢʦʛʥʠʪʠʚʥʦʡ) ʨʘʙʦʪʳ ʠ ʨʘʙʦʪʳ 

ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʚʘʞʥʳʝ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦ-

ʮʠʘʣʴʥʳʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ. ɸʢʮʝʥʪʠʨʫʝʪʩʷ ʨʦʣʴ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ 

ʠ ʩʦʮʠʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʨʦʠʩʭʦʜʠʪ ʩʝʨʴʝʟʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʧʨʦʩʘ ʦʙ-

ʱʝʩʪʚʘ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ. ɺ ʦʙʱʝʤ ʧʣʘʥʝ ʢʘʢ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʟʘ-

ʜʘʯ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʫʯʨʝʞʜʝʥʠʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʙʠʟʥʝʩʦʤ. 

ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʧʨʦʙʣʝʤʳ ʥʝʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʧʝʨʝʭʦʜ ʢ ʤʘʩʩʦʚʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʥʝ ʧʨʠʚʝʣ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʨʦʩʪʫ ʫʨʦʚʥʷ ʢʚʘʣʠʬʠʢʘʮʠʠ [1, c. 28]. ʊʘʢʦʡ ʘʨʛʫʤʝʥʪ 

ʥʝ ʫʙʝʜʠʪʝʣʝʥ ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʵʬʬʝʢʪ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʨʝʘʣʠ-

ʟʫʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʠ ʯʘʩʪʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʚʨʝʤʝʥʠ, ʠ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʬʘʢ-

ʪʦʨʦʚ (ʨʝʰʝʥʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʥʘʥʠʡ ʧʨʠʥʠʤʘʶʪʩʷ ʣʶʜʴʤʠ, ʘ ʩʬʝʨʳ 

ʧʨʠʣʦʞʝʥʠʷ ʟʥʘʥʠʡ ʜʠʥʘʤʠʯʥʦ ʠ ʠʥʦʛʜʘ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ ʤʝʥʷʶʪʩʷ). 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʢʨʝʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠ 

ʬʦʨʤʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʦʮʝʥʠʪʴ ʝʛʦ ʙʫʜʫʱʫʶ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦʡ ʦʮʝʥʢʠ ʚʢʣʘʜʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. ɺʩʣʝʜʩʪʚʠʝ 

ʠʟʣʦʞʝʥʥʦʛʦ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʥʝ ʠʤʝʝʪ ʧʨʦʩʪʦʛʦ ʠ ʦʜʥʦʟʥʘʯʥʦʛʦ ʨʝʰʝ-

ʥʠʷ (ʧʨʠ ʣʶʙʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ).  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʦʮʝʥʢʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʩ ʧʨʘ-

ʚʠʪʝʣʴʩʪʚʦʤ ʠ ʙʠʟʥʝʩʦʤ ʚʳʜʝʣʷʶʪʩʷ ʧʨʦʙʣʝʤʳ ʢʦʦʨʜʠʥʘʮʠʠ ʧʨʠ ʧʦʜʛʦ-

ʪʦʚʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʫʩʣʦʞʥʷʝʪʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʩʧʝʮʠʬʠʢʠ ʠ ʦʛʨʘʥʠ-

ʯʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʲʝʢʪʠʚʥʳʭ ʩʣʦʞʥʦʩʪʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʚ ʢʘʜʨʘʭ.  

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʘʤ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʫʯʘʩʪʠʷ ʦʙʱʝʩʪʚʘ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʥʠʚʝʨ-

ʩʠʪʝʪʦʚ ʫʜʝʣʷʝʪʩʷ ʚ ʥʝʜʘʚʥʝʤ ʦʙʟʦʨʝ ʆʕʉʈ, ʧʦʩʚʷʱʝʥʥʦʤ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʧʦʜ-

ʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʧʦʩʢʦʣʴʢʫ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʘʣʦ ʜʦʩʪʫʧʥʳʤ ʙʦʣʝʝ 

ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʩʪʫʜʝʥʪʦʚ, ʦʥʦ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʜʦʪʯʝʪʥʳʤ ʙʦʣʝʝ 
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ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʚʢʣʶʯʘʷ ʚʳʧʫʩʢʥʠʢʦʚ, ʨʘʙʦ-

ʪʦʜʘʪʝʣʝʡ ʠ ʜʨʫʛʠʭ ʯʣʝʥʦʚ ʦʙʱʝʩʪʚʘ [2, c. 49]. 

ɺ ʦʙʟʦʨʝ ʆʕʉʈ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʢʣʶʯʝ-

ʥʠʝ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʚ ʧʨʦʮʝʩʩ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʙʠʟʥʝʩʦʤ ʠ ʩʪʫʜʝʥʪʘʤʠ ʚʦ ʚʨʝʤʷ ʫʯʝʙʳ. ɺ ʯʘʩʪʥʦ-

ʩʪʠ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʠʝ ʬʦʨʤʳ ʢʘʢ ʧʨʘʢʪʠʢʘ (ʚ ʨʝʘʣʴʥʦʡ ʦʙʩʪʘ-

ʥʦʚʢʝ), ʧʨʠʚʣʝʯʝʥʠʝ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʯʝʙ-

ʥʳʭ ʧʣʘʥʦʚ[2, c. 64].ɹʦʣʝʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ, ʯʝʤ ʧʨʦʩʪʦ ʚʢʣʶʯʝʥʠʝ ʨʘʙʦ-

ʪʦʜʘʪʝʣʝʡ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʙʦʣʝʝ ʪʝʩʥʦʤʫ ʠ 

ʜʦʣʛʦʩʨʦʯʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ, ʢʦʪʦʨʦʝ ʚʳʛʦʜʥʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʪʘʢʦʡ ʧʝʨʝʭʦʜ ʩʚʷʟʘʥ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. ʉʨʝʜʠ 

ʥʠʭ ʥʘʟʳʚʘʶʪ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʘʫʯʥʳʤ ʠ ʨʳʥʦʯʥʳʤ ʤʝʥʪʘʣʠʪʝʪʦʤ, 

ʢʫʣʴʪʫʨʥʳʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʤʝʞʜʫ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘ-

ʥʠʝʤ ʠ ʙʠʟʥʝʩʦʤ, ʘ ʪʘʢʞʝ ʨʘʟʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ, ʮʝʣʷʤʠ ʠ 

ʦʞʠʜʘʥʠʷʤʠ ʩʪʦʨʦʥ[2, c. 64]. 

ʈʦʣʴ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ ʨʘʟʚʠʪʠʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚʫʟʦʚ ʠ ʙʠʟʥʝʩʘ ʘʚ-

ʪʦʨʳ ʦʙʟʦʨʘ [2, ʩ.78] ʚʠʜʷʪ ʚ ʥʘʣʘʞʠʚʘʥʠʠ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞ-

ʜʫ ʚʫʟʘʤʠ ʠ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ, ʫʩʪʨʘʥʝʥʠʠ ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ ʧʘʨʪʥʝʨʩʪʚʘ ʠ 

ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʜʜʝʨʞʢʠ ʜʚʠʞʫʱʠʭ ʩʠʣ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʇʨʦʚʝʜʝʥʠʝ ʪʘ-

ʢʦʡ ʧʦʣʠʪʠʢʠ ʪʨʝʙʫʝʪ ʦʙʜʫʤʘʥʥʦʛʦ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʫʯʝʪʘ 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʦʙʱʝʩʪʚʘ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʘ 

ʪʘʢʞʝ ʩʘʤʦʛʦ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʈʦʣʴ ʙʠʟʥʝʩʘ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʙʦʣʴʰʝ ʚ ʧʣʘʥʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠ ʞʝʣʘʪʝʣʴʥʦʛʦ, ʘ ʥʝ 

ʨʝʘʣʴʥʦʛʦ ʫʯʘʩʪʠʷ. ʅʘʧʨʠʤʝʨ, ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʥʪʨʦʣʠ-

ʨʦʚʘʪʴ ʩʪʫʜʝʥʪʦʚ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʫʜʝʣʷʷ ʚʥʠʤʘʥʠʝ 

ʢʘʯʝʩʪʚʫ ʵʪʦʛʦ ʦʧʳʪʘ ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʫʯʘʱʠʤʩʷ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ, ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʜʣʷ ʫʩʧʝʭʘ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʥʘ ʦʙʫʯʝʥʠʝ ʚʳʧʫʩʢʥʠʢʦʚ ʥʘʚʳʢʘʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʥʢʨʝʪʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʧʨʦʮʝʩʩʘʤ ʢʦʤʧʘʥʠʠ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʪʠʤʫʣʳ, ʥʘʧʨʠʤʝʨ ʥʘʣʦ-

ʛʦʚʳʝ ʣʴʛʦʪʳ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʧʳʪ ʨʘʙʦʪʳ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʠʣʠ ʦʙʫʯʝʥʠʝ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ [2, c. 77]. 

ʀʥʦʛʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʙʠʟʥʝʩʦʤ ʚʢʣʶʯʘʝʪʩʷ ʢʘʢ ʦʜʥʘ ʠʟ ʛʣʘʚ-

ʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʠʩʩʠʠ ʚʫʟʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʟʠʪʠʚʥʳʤ ʦʪʥʦʰʝʥʠ-

ʝʤ ʢ ʫʯʘʩʪʠʶ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʫʟʘ. ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʥʝ-

ʩʦʚʧʘʜʝʥʠʝ ʪʠʧʠʯʥʦʡ ʤʠʩʩʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʠ 

ʦʪʨʘʩʣʝʚʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʢʦʨʝʝ ʢʘʢ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʦʭʦʜʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʙʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʟʥʘʥʠʡ ʩʪʘʚʷʪ ʟʘʜʘʯʫ ʘʢ-

ʪʠʚʥʦʡ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʠʥʩʪʠʪʫʘʣʠʟʘʮʠʠ ʦʪʥʦʰʝʥʠʡ ʫʥʠʚʝʨʩʠʪʝʪʦʚ 

ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ, ʙʠʟʥʝʩʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʥʘ-
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ʧʨʘʚʣʝʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʱʠʭ ʧʨʠʥʮʠʧʦʚ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝ-

ʥʠʷ ʠ ʫʩʠʣʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʨʷʜʫ 

ʩ ʵʪʠʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʠʥʠʮʠʘʣʠʟʘʮʠʷ 

ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʠʥʩʪʠʪʫʪʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʙʳ ʦʙʝʩʧʝʯʠ-

ʚʘʣʠ ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʘʚʠʪʝʣʴʩʪʚʘ, 

ʙʠʟʥʝʩʘ ʠ ʦʙʱʝʩʪʚʘ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʜʚʠʞʠʤʦʩʪʴ, ʘʨʝʥʜʘ ʞʠʣʴʷ, ʨʳʥʦʢ, ʧʨʝʜʣʦʞʝʥʠʝ, 

ʩʧʨʦʩ, ʬʘʢʪʦʨʳ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ.  
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ʅʝʜʚʠʞʠʤʦʩʪʴ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʨʳʥʦʯʥʦʤ ʦʙʦʨʦʪʝ, ʦʪʥʦ-

ʰʝʥʠʷʭ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʚ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ. ʈʳʥʦʢ ʥʝʜʚʠʞʠʤʦʩʪʠ ï ʤʝ-

ʩʪʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʦʧʝʨʘʮʠʡ: ʢʫʧʣʠ-ʧʨʦʜʘʞʠ, ʦʮʝʥʢʠ, 

ʘʨʝʥʜʳ, ʟʘʣʦʛʘ ʠ ʪ.ʧ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʌ ʚʳʜʚʠʛʘʝʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʨʘʟʚʠ-

ʪʠʝ ʨʳʥʢʘ ʞʠʣʴʷ ʚ ʩʪʨʘʥʝ, ʠʩʭʦʜʷ ʠʟ ʢʨʘʡʥʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ çʢʚʘʨʪʠʨʥʦʛʦ 

ʚʦʧʨʦʩʘè. ɺ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʧʝʨʚʠʯʥʦʤ ʨʳʥʢʝ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʠʚʦʜʠʪ, ʚ ʦʩ-

ʥʦʚʥʦʤ, ʢ ʝʝ ʫʜʦʨʦʞʘʥʠʶ, ʠ ʜʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʦʩʪʘʶʪʩʷ ʦʯʝʥʴ ʚʘʞ-

ʥʳʤʠ ʧʨʦʙʣʝʤʳ ʨʦʩʪʘ ʮʝʥ ʥʘ ʞʠʣʴʝ ʠ ʧʨʦʙʣʝʤʳ ʧʨʘʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. 
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ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʘʨʝʥʜʥʦʛʦ ʩʝʢ-

ʪʦʨʘ ʞʠʣʴʷ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʅɸʌʀ ʛʦʜ, ʞʠʣʫʶ 

ʥʝʜʚʠʞʠʤʦʩʪʴ ʩʥʠʤʘʶʪ ʦʢʦʣʦ 10 % ʨʦʩʩʠʷʥ. ʉʘʤʘʷ ʙʦʣʴʰʘʷ ʜʦʣʷ ʘʨʝʥ-

ʜʘʪʦʨʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʣʠʮʘ ʚ ʚʦʟʨʘʩʪʝ 18-24 ʣʝʪ (ʦʢʦʣʦ 22 %).  

ʅʝʩʤʦʪʨʷ ʥʘ ʩʣʦʞʥʳʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʧʳʪ ʈʦʩʩʠʠ ʚ ʯʘʩʪʠ ʨʳʥʢʘ 

ʘʨʝʥʜʥʦʛʦ ʞʠʣʴʷ (ʜʦʭʦʜʥʳʝ ʜʦʤʘ ʜʦ ʆʢʪʷʙʨʴʩʢʦʡ ʨʝʚʦʣʶʮʠʠ, ʥʘʮʠʦʥʘ-

ʣʠʟʘʮʠʷ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʧʦʩʣʝ ʥʝʝ, ʅʕʇ ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ), ʨʘʟʚʠʪʠʝ 

ʵʪʦʛʦ ʨʳʥʢʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ. ʆʧʝʨʘʮʠʠ ʥʘ ʥʝʤ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ɺʈʇ ʠ ʥʘʧʨʷ-

ʤʫʶ ʚʣʠʷʶʪ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ.  

ɺʳʭʦʜ ʩʪʨʘʥʳ ʠʟ ʢʨʠʟʠʩʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʧʨʝʦʜʦʣʝʥʠʶ ʨʳʥʢʦʤ ʧʝ-

ʨʠʦʜʘ ʩʪʘʛʥʘʮʠʠ, ʧʨʝʜʣʦʞʝʥʠʝ ʨʘʩʪʝʪ, ʘʨʝʥʜʥʳʝ ʩʪʘʚʢʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʘ 

ʟʘʪʝʤ ʫʧʦʨʷʜʦʯʠʚʘʶʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʩʠʪʫʘʮʠʶ ʚʣʠʷʝʪ ʫʤʝʥʴʰʝʥʠʝ 

ʢʦʣʝʙʘʥʠʷ ʠʧʦʪʝʯʥʳʭ ʩʪʘʚʦʢ. ʆʩʥʦʚʥʳʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʣʶʙʳʭ ʨʳʥʢʦʚ 

ʷʚʣʷʶʪʩʷ ʩʧʨʦʩ ʠ ʧʨʝʜʣʦʞʝʥʠʝ. ɺ ʢʨʘʪʢʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ ʧʘʨʘʤʝʪʨʳ 

ʩʧʨʦʩʘ ʦʢʘʟʳʚʘʶʪ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʳʥʦʢ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʝʜʣʦʞʝʥʠʝ ʥʝʵʣʘʩʪʠʯʥʦ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʩʧʨʦʩʘ 

ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ ʩʯʠʪʘʝʪʩʷ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʅʦ ʵʪʦʪ ʬʘʢʪʦʨ 

ʥʝ ʚʳʟʦʚʝʪ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʨʳʥʢʝ, ʝʩʣʠ ʥʝ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʨʦʩʪʦʤ 

ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʠʣʠ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʤʦʛʫʪ ʥʝ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʘʢʪʠʚʥʦʩʪʠ ʨʳʥʢʘ, ʝʩʣʠ ʜʦʭʦʜʳ ʣʶʜʝʡ 

ʨʘʩʪʫʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʠʟʤʝʥʝʥʠʷ ʩʧʨʦʩʘ ʷʚ-

ʣʷʶʪʩʷ ʪʝʢʫʱʠʝ ʫʩʣʦʚʠʷ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʨʘʩʰʠ-

ʨʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʠ-

ʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʧʨʦʩʘ ʯʝʨʝʟ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʨʳʥʢʝ, ʪʦʛʜʘ 

ʢʘʢ ʩʥʠʞʝʥʠʝ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ, ʥʘʧʨʦʪʠʚ, ʧʨʠʚʝʜʝʪ ʢ ʜʝʧʨʝʩʩʠʠ. 

ʉʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʨʳʥʢʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʚ 

ʩʦʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʣʦʷʤʠ ʥʘʩʝʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʫʚʝʣʠ-

ʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʤʤʠʛʨʘʥʪʦʚ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʩʠʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʨʳʥʢʝ ʘʨʝʥʜʥʦʛʦ ʞʠʣʴʷ, ʘ ʨʦʩʪ ʵʤʠʛʨʘʮʠʠ ʧʨʠʚʝʜʝʪ ʢ ʦʙʨʘʪʥʦʤʫ. ɸʥʘʣʦ-

ʛʠʯʥʦ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʘʩʝʣʝʥʠʷ ʩ 

ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʙʨʘʢʦʚ, ʨʘʟʚʦʜʦʚ ʠ ʪ.ʜ. ʀʟʤʝ-

ʥʝʥʠʷ ʚ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʠ ʚʢʫʩʘʭ ʥʘʩʝʣʝʥʠʷ ʪʘʢʞʝ ʚʘʞʥʳ, ʥʦ ʜʘʥʥʳʡ ʬʘʢ-

ʪʦʨ ʦʯʝʥʴ ʩʣʦʞʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʪʘʢ ʢʘʢ 

ʦʥ ʷʚʣʷʝʪʩʷ ʚ ʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʩʫʙʲʝʢʪʠʚʥʳʤ.  

ʌʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʧʨʝʜʣʦʞʝʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʷʚʣʷʶʪʩʷ: 

ʨʝʟʝʨʚ ʩʚʦʙʦʜʥʳʭ ʧʦʤʝʱʝʥʠʡ (ʥʦʨʤʘʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ʜʣʷ ʄʂɼ 5%), ʦʙʲ-

ʝʤʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʟʘʪʨʘʪʳ ʥʘ ʥʝʛʦ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʜʦʩ-

ʪʫʧʥʦʩʪʴ ʠ ʮʝʥʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, 

ʥʦʨʤʘ ʧʨʠʙʳʣʠ, ʟʘʪʨʘʪʳ ʥʘ ʫʣʫʯʰʝʥʠʝ ʥʝʦʩʚʦʝʥʥʳʭ ʠ ʠʤʝʶʱʠʭʩʷ ʚ 

ʧʨʝʜʣʦʞʝʥʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ.  
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ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʬʘʢ-

ʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ, ʚ ʛ. ʈʳʙʠʥʩʢʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʝʜʠʥʦʚʨʝʤʝʥʥʦʝ ʚʳʙʦʨʦʯʥʦʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʈʘʩʩʤʘʪʨʠʚʘ-

ʣʠʩʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ (ʮʝʥʘ, ʧʣʦʱʘʜʴ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ, ʵʪʘʞ, ʢʦʣʠʯʝ-

ʩʪʚʦ ʵʪʘʞʝʡ ʚ ʜʦʤʝ) ʠ ʘʪʨʠʙʫʪʠʚʥʳʝ (ʨʘʡʦʥ, ʥʘʣʠʯʠʝ ʤʝʙʝʣʠ, ʥʘʣʠʯʠʝ 

ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʞʠʚʘʥʠʷ ʩ ʞʠʚʦʪʥʳʤʠ, ʣʠʮʦ, ʩʜʘʶʱʝʝ 

ʢʚʘʨʪʠʨʫ, ʪʠʧ ʜʦʤʘ, ʚʢʣʶʯʝʥʠʝ ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʚ ʩʪʦʠʤʦʩʪʴ 

ʘʨʝʥʜʳ) ʧʨʠʟʥʘʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʘʨʝʥʜʦ-

ʜʘʪʝʣʝʡ ʧʨʠ ʧʦʠʩʢʝ ʢʚʘʨʪʠʨʘʥʪʦʚ ʧʨʠʙʝʛʘʶʪ ʢ ʧʦʤʦʱʠ ʘʛʝʥʪʩʪʚ, ʚ ʦʩʥʦʚ-

ʥʦʤ ʥʘ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʭʢʦʤʥʘʪʥʳʝ ʠ ʦʜʥʦʢʦʤʥʘʪʥʳʝ ʢʚʘʨʪʠʨʳ ʩ 

ʧʣʦʱʘʜʴʶ ʜʦ 61 ʤĮ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʢʚʘʨʪʠʨʳ ʩʜʘʶʪʩʷ ʚ ʢʠʨʧʠʯʥʳʭ 

ʜʦʤʘʭ, ʯʪʦ ʥʝʩʦʤʥʝʥʥʦ ʷʚʣʷʝʪʩʷ ʧʣʶʩʦʤ ʜʣʷ ʪʝʭ, ʢʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʠʩʢʝ 

ʧʦʜʭʦʜʷʱʝʡ ʢʚʘʨʪʠʨʳ, ʘʨʝʥʜʦʜʘʪʝʣʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʜʘʶʪ ʢʚʘʨ-

ʪʠʨʳ ʩ ʤʝʙʝʣʴʶ, ʘ ʠʤʝʥʥʦ ʚʩʝʛʦ ʚ 6 ʠʟ 14 ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʡʦʥʦʚ 

ʠʤʝʶʪʩʷ ʢʚʘʨʪʠʨʳ ʙʝʟ ʤʝʙʝʣʠ, ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʢʚʘʨʪʠʨ ʩʜʘʶʪʩʷ ʚ ʉʝ-

ʚʝʨʥʦʤ ʠ ɺʝʨʝʪʴʝ-1 ʨʘʡʦʥʘʭ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʚʘʨʪʠʨ ʧʦ ʩʪʦʠʤʦʩʪʠ ʘʨʝʥʜʳ ʙʳʣʦ ʦʙ-

ʥʘʨʫʞʝʥʦ, ʯʪʦ ʮʝʥʘ ʘʨʝʥʜʳ ʢʚʘʨʪʠʨ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 20 ʪʳʩʷʯ ʨʫʙ-

ʣʝʡ, ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʘʨʝʥʜʳ ʢʚʘʨʪʠʨʳ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʚ ʛʦʨʦʜʝ 

ʈʳʙʠʥʩʢʝ ʩʦʩʪʘʚʠʣʘ 11380 ʨʫʙʣʝʡ. ʉʪʦʠʤʦʩʪʴ ʢʚʘʨʪʠʨ, ʛʜʝ ʢʦʤʤʫʥʘʣʴ-

ʥʳʝ ʧʣʘʪʝʞʠ ʚʢʣʶʯʝʥʳ ʚ ʘʨʝʥʜʫ, ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʪʤʝʪʢʠ ʚ 9 ʪʳʩʷʯ ʨʫʙʣʝʡ.  

 

 
ʇʨʦʚʝʜʝʥʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʩʠʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʮʝʥʳ ʘʨʝʥʜʳ ʦʪ ʧʣʦʱʘʜʠ 

ʧʦʤʝʱʝʥʠʡ, ʪʘʢʞʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʝʸ ʫʤʝʨʝʥʥʘʷ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʥʘʪ. ʅʘʭʦʞʜʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝ-

ʣʠʪʴ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʥʘʪ ʥʘ ʝʜʠʥʠʮʫ ʮʝʥʘ ʘʨʝʥʜʳ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 3,7 ʪʳʩ. ʨʫʙʣʝʡ.  
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ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʇʠʨʩʦʥʘ ʠ ʏʫʧʨʦʚʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʣʠʷʥʠʝ 

ʵʪʘʞʘ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʢʚʘʨʪʠʨʘ ʥʘ ʮʝʥʫ ʘʨʝʥʜʳ ʥʝ ʧʨʠʩʫʱʝ 

ʨʳʙʠʥʩʢʦʤʫ ʨʳʥʢʫ. ʆʮʝʥʢʘ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʬʘʢʪʦʨʦʚ ʥʘ ʦʩ-

ʥʦʚʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʢʦʨʜʘʮʠʠ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʩʠʣʴʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ 

ʤʝʞʜʫ ʮʝʥʦʡ ʘʨʝʥʜʳ, ʧʣʦʱʘʜʴʶ ʢʚʘʨʪʠʨʳ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʤʥʘʪ (ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʢʦʥʢʦʨʜʘʮʠʠ ʨʘʚʝʥ 0,81). ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʩʩʦʮʠʘʮʠʠ ʠ ʢʦʥʪʠʥʛʝʥʮʠʠ, ʙʣʘʛʦ-

ʜʘʨʷ ʯʝʤʫ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʘʨʝʥʜʦʜʘʪʝʣʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʜʘʚʘʪʴ ʢʚʘʨʪʠʨʳ 

ʧʦʣʥʦʩʪʴʶ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʳʤʠ, ʪʦ ʝʩʪʴ ʠ ʩ ʤʝʙʝʣʴʶ, ʠ ʩ ʙʳʪʦʚʦʡ ʪʝʭʥʠ-

ʢʦʡ. ʉʤʝʰʘʥʥʳʝ ʚʘʨʠʘʥʪʳ ʚʩʪʨʝʯʘʶʪʩʷ ʦʯʝʥʴ ʨʝʜʢʦ.  

ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʛʨʘʥʠʮ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʠ-

ʥʘʤʠʢʘ ʩʨʝʜʥʠʭ ʮʝʥ ʘʨʝʥʜʳ ʜʚʫʭʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨ ʫ ʯʘʩʪʥʳʭ ʣʠʮ ʧʦ 

ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʮʝʣʦʤ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʚʝʥʴ ʮʝʥ ʥʘ ʜʘʥ-

ʥʦʤ ʨʳʥʢʝ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʝʥ ʠ ʩʨʝʜʥʷʷ ʮʝʥʘ ʘʨʝʥʜʳ ʜʚʫʭʢʦʤʥʘʪʥʳʭ 

ʢʚʘʨʪʠʨ ʧʦ ʗʆ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 12,5 ʪʳʩʷʯ ʨʫʙʣʝʡ. ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝ-

ʥʠʷ ʮʝʥʳ ʘʨʝʥʜʳ. ʄʝʪʦʜ ʣʠʥʝʡʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʧʦʜʪʚʝʨʜʠʣ ʪʝʥʜʝʥʮʠʶ 

ʩʥʠʞʝʥʠʷ ʮʝʥ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʩʪʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ. 

ʆʜʥʘʢʦ, ʧʨʦʚʝʜʷ ʘʥʘʣʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʤʳ ʧʨʠ-

ʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚʳʷʚʣʝʥʥʳʡ ʥʘʤʠ ʪʨʝʥʜ ʷʚʣʷʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤ 

(ʩʨʝʜʥʝʩʨʦʯʥʳʤ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʘʨʝʥʜʥʳʝ ʩʪʘʚʢʠ ʥʘ 

ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʨʝʛʠʦʥʝ ʫʧʦʨʷʜʦʯʠʚʘʶʪʩʷ. ʈʳʥʦʢ ʨʘʟʚʠʚʘʝʪʩʷ, ʠ 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʫʤʝʨʝʥʥʳʝ ʪʝʤʧʳ ʫʚʝʣʠʯʝʥʠʷ ʩʪʦʠʤʦʩʪʠ 

ʘʨʝʥʜʳ ʥʝ ʪʦʣʴʢʦ ʷʚʣʷʶʪʩʷ ʥʦʨʤʦʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʦ ʠ ʦʢʘʟʳ-

ʚʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʦʙ-

ʣʘʩʪʠ.  
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ɺ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ ʠ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʡʩʷ 

ʩʠʪʫʘʮʠʠ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʥʝ ʪʦʣʴʢʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʚʥʫʪʨʝʥʥʝʤ ʩʦʩʪʦʷʥʠʠ ʜʝʣ, ʥʦ ʠ ʚʳʨʘʙʘʪʳʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʫʶ ʩʪʨʘʪʝʛʠʶ 

ʧʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʣʘ ʙʳ ʩʣʝʜʠʪʴ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ, ʧʨʦʠʩʭʦʜʷ-

ʱʠʤʠ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʞʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʝ ʪʘʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʜʘʧʪʘʮʠʶ ʬʠʨʤʳ 

ʢ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ.  
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ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʩʪʨʘʪʝʛʠʠ, ʝʜʠʥʦʡ ʜʣʷ ʚʩʝʭ ʢʦʤʧʘʥʠʡ, ʠ ʫʥʠʚʝʨ-

ʩʘʣʴʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʂʘʞʜʘʷ ʬʠʨʤʘ ʠʥʜʠʚʠʜʫʘʣʴʥʘ, 

ʧʦʵʪʦʤʫ ʠ ʧʨʦʮʝʩʩ ʚʳʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʢʘʞʜʦʡ ʬʠʨʤʳ ʫʥʠʢʘʣʝʥ. 

ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʨʳʥʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ. 

ʏʘʩʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʋʯʝʙʥʳʡ ʮʝʥʪʨ çʈʘʢʫʨʩè (ʜʘʣʝʝ ʋʎ çʈʘʢʫʨʩè) 

ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ, ʨʝʘʣʠʟʫʶʱʠʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

ʄʠʩʩʠʷ ʋʎ çʈʘʢʫʨʩè ï ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʛʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥ-

ʥʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʦ-

ʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ ʯʝʣʦʚʝʢʘ ʠ ʦʙʱʝʩʪʚʘ, ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʢʘʜʨʘʤʠ. 

ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʮʝʥʪʨʘ ʷʚʣʷʶʪʩʷ: 

½ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝ-

ʣʦʚʝʢʘ; 

½ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ; 

½ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʝʛʦ ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʝʥʷʶʱʠʤʩʷ ʫʩ-

ʣʦʚʠʷʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ. 

ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʋʎ çʈʘʢʫʨʩè ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʚʠʜʘʤʠ ʜʝʷʪʝʣɹ -

ʥʦʩʪʠ ʷʚʣʷʶʪʩʷ: ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʦʮʝʥʢʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʥʘʫʯʥʳʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʦʙʨʘ-

ʟʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʨʝʜʥʝʝ, ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠ-

ʢʘʮʠʠ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣ ʧʦʜʛʦʪʦʚʢʠ ʚʦʜʠʪʝʣʝʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ. 

ʋʎ çʈʘʢʫʨʩè ʨʝʘʣʠʟʫʝʪ ʧʦʜʛʦʪʦʚʢʫ ʢʘʜʨʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚ-

ʣʝʥʠʷʤ. ʂ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

ʦʙʫʯʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ, ʧʦʞʘʨʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʭʨʘʥʳ ʪʨʫʜʘ, ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʨʘʙʦʯʠʭ ʠ ʩʣʫʞʘʱʠʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʦʙʲʝʢʪʘʭ, ʧʦʜʢʦʥʪʨʦʣʴʥʳʭ 

ʈʦʩʪʝʭʥʘʜʟʦʨʫ, ʘʫʪʩʦʨʩʠʥʛ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʋʎ çʈʘʢʫʨʩè ʧʨʦʚʦʜʠʪʩʷ ʦʙʫʯʝʥʠʝ ʧʦ 65 ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ï 9 ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʧʨʦ-

ʛʨʘʤʤʘʤ, 27 ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

29 ʩʧʝʮʠʘʣʴʥʳʤ ʚʝʜʦʤʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʦʛʦ PEST-ʘʥʘʣʠʟʘ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʨʠʮʘ SWOT-ʘʥʘʣʠʟʘ. 

ʉʠʣʴʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʋʎ çʈʘʢʫʨʩè ʷʚʣʷʶʪʩʷ: ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠ-

ʨʦʚʘʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ; ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʝʡ-ʩʦʚʤʝʩʪʠʪʝʣʝʡ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤ ʦʙʫʯʝʥʠʷ; 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝ-

ʥʠʷ; ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʨʝʛʠʦʥʘ, ʜʦʩʪʫʧ-

ʥʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠ ʩʠʩʪʝʤʘ ʩʢʠʜʦʢ, ʙʦʣʴʰʘʷ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ. ʉʣʘʙʳʝ ʩʪʦʨʦʥʳ ʋʎ çʈʘʢʫʨʩè: ʥʝʧʦʣʥʳʡ ʰʪʘʪ; ʙʦʣʴ-

ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʚʣʝʯʝʥʥʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʤʦʪʠʚʘ-

ʮʠʠ ʫ ʧʨʠʚʣʝʯʝʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʪʩʫʪʩʪʚʠʝ ʙʶʜʞʝʪʥʳʭ ʤʝʩʪ, ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʙʝʩʧʣʘʪʥʦʛʦ ʦʙʫʯʝʥʠʷ; ʦʪʩʫʪʩʪʚʠʝ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ 

ʩ ʜʨʫʛʠʤʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ, ʦʪʩʫʪʩʪʚʠʝ ʧʣʦʱʘʜʝʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʫʯʝʙʥʦʛʦ ʮʝʥʪʨʘ. ɺʦʟʤʦʞʥʦʩʪʷʤʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʷʚʣʷʶʪʩʷ: 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʦʩʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʳʩʦ-

ʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʘʭ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʟʥʘʥʠʷʤʠ; ʧʦʚʩʝʤʝ-

ʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ; ʥʘʣʠʯʠʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯ-

ʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʚ ʨʝʛʠʦʥʝ. ʂ ʦʩʥʦʚʥʳʤ ʫʛʨʦʟʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʦʪʩʫʪʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʠʥʬʣʷʮʠʶ, 

ʚʣʠʷʶʱʫʶ ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʩʪʦʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʘʥʘʣʠʟʘ 

ʨʳʥʦʯʥʳʭ ʩʠʪʫʘʮʠʡ ʷʚʣʷʝʪʩʷ ʤʘʪʨʠʮʘ ʄʘʢʂʠʥʟʠ ʠʣʠ GeneralElectric. ɼʣʷ 

ʋʎ çʈʘʢʫʨʩè ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʳʥʦʯʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʧʦ-

ʩʪʨʦʝʥʠʷ ʜʘʥʥʦʡ ʤʘʪʨʠʮʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʙʠʟʥʝʩ-

ʝʜʠʥʠʮʘʤ (ʉɹɽ): 

½ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ;  

½ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ; 

½ ʩʧʝʮʠʘʣʴʥʳʝ ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʪʨʠʮʳ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ 

ï ʜʣʷ ʦʮʝʥʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʠ: ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʥʢʫʨʝʥʮʠʠ; 

ʪʝʤʧʳ ʨʦʩʪʘ ʦʪʨʘʩʣʠ ʠ ʝʝ ʧʨʠʙʳʣʴʥʦʩʪʴ, ʜʣʷ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʥʦʡ ʧʦʟʠ-

ʮʠʠ: ʠʟʜʝʨʞʢʠ ʨʝʘʣʠʟʘʮʠʠ ʫʩʣʫʛ; ʜʦʣʷ ʨʳʥʢʘ ʠ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʉɹɽ çɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳè ʥʘʭʦʜʠʪʩʷ ʚ ʢʚʘʜʨʘʪʝ çʫʩʧʝʭè, ʛʜʝ ʚʳʩʦʢʘʷ 

ʩʪʝʧʝʥʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʠ ʠ ʭʦʨʦʰʠʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʥʦʡ 

ʧʦʟʠʮʠʠ. ʉɹɽ çʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷè ʥʘʭʦʜʠʪʩʷ ʚ ʢʚʘʜʨʘʪʝ çʫʩʧʝʭè, ʛʜʝ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ-

ʩʪʠ ʦʪʨʘʩʣʠ ʠ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʥʦʡ ʧʦʟʠʮʠʠ. ʉɹɽ çʉʧʝʮʠʘʣʴ-

ʥʳʝ ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳè ʧʦʧʘʣʘ ʚ ʢʚʘʜʨʘʪ 

çʩʨʝʜʥʠʡ ʙʠʟʥʝʩè. ʉʨʝʜʥʠʡ ʙʠʟʥʝʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʝʡ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʩʪʴʶ ʦʪʨʘʩʣʠ ʠ ʩʨʝʜʥʠʤʠ ʢʦʥʢʫʨʝʥʪʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ. ɼʣʷ 
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ʧʝʨʝʭʦʜʘ ʠʟ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʚ ʫʩʧʝʰʥʳʡ, ʥʝʦʙʭʦʜʠʤʦ ʠʣʠ ʧʦʚʳʩʠʪʴ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʦʪʨʘʩʣʠ ʧʫʪʝʤ ʧʝʨʝʭʦʜʘ ʚ ʜʨʫʛʫʶ, ʠʣʠ ʫʩʠʣʠʪʴ ʢʦʥ-

ʢʫʨʝʥʪʥʫʶ ʧʦʟʠʮʠʶ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʨʳʥʢʘ, ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʫʩʣʫʛ ʠʣʠ ʩʦʢʨʘʱʝʥʠʷ ʠʟʜʝʨʞʝʢ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ 

ʙʫʜʫʱʘʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʋʎ çʈʘʢʫʨʩè ï ʩʪʨʘʪʝʛʠʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦ-

ʛʦ ʨʦʩʪʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʋʎ çʈʘʢʫʨʩè ʤʦʞʥʦ ʧʨʝʜʣʦ-

ʞʠʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʨʘʩʰʠʨʝʥʠʝ ʰʪʘʪʘ ʧʦʩʪʦʷʥʥʳʭ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʝʡ, ʫʚʝʣʠʯʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʦʠʩʢ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʧʦʷʚʣʝʥʠʷ ʙʶʜʞʝʪʥʳʭ ʤʝʩʪ ʠ ʙʝʩʧʣʘʪʥʦʛʦ ʦʙʫʯʝʥʠʷ; ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ 

ʜʨʫʛʠʤʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʛʦʨʦʜʘ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʤʝʩʪʥʳʭ 

ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ.  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 
1. ɺʠʭʘʥʩʢʠʡ ʆ.ʉ. ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ: ʫʯʝʙʥʠʢ. ʄʦʩʢʚʘ: ʕʢʦʥʦʤʠʩʪ, 

2015.  284 ʩ. 

2. ʄʠʭʘʡʣʦʚʘ ʕ.ɸ. ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ʈʳʙʠʥʩʢ: 

ʈɻɸʊʋ ʠʤ. ʇ.ɸ. ʉʦʣʦʚʴʝʚʘ, 2013. 118 ʩ. 

 
 

 
  



324 

 

ʋɼʂ 338.1 
 

ʂʃʖʏɽɺʓɽ ʅɸʇʈɸɺʃɽʅʀʗ ʈɽʐɽʅʀʗ ʇʈʆɹʃɽʄ   

ʕʂʆʅʆʄʀʂʀ ʈʆʉʉʀʀ 
 

ɽ.ɹ. ɿʙʦʨʦʚʩʢʘʷ, ɸ.ʖ. ɺʦʣʢʦʚ  
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɸ.ʖ. ɺʦʣʢʦʚ, ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʗʨʦʩʣʘʚʩʢʠʡ ʬʠʣʠʘʣ) 

 
ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʠ ʦʪʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦ-
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ʄʠʨʦʚʦʡ ʢʨʠʟʠʩ 2008 - 2009 ʛʦʜʦʚ ʩʠʣʴʥʦ ʫʜʘʨʠʣ ʧʦ ʦʙʱʝʤʫ ʨʘʟ-

ʚʠʪʠʶ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʚʠʜʠʪʩʷ ʪʦ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ 

ʥʝ ʚʦʩʧʦʣʴʟʦʚʘʣʦʩʴ ʠʜʝʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚ 2008 ʛʦʜʫ. 

ʊʘʢ, ʥʝʬʪʴ ʩʪʦʠʣʘ 150 ʜʦʣʣ./ʙʘʨʨʝʣʴ. ʅʦ ʩʨʝʜʩʪʚʘ, ʚʳʨʫʯʝʥʥʳʝ ʦʪ ʧʨʦʜʘ-

ʞʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʥʝ ʚʢʣʘʜʳʚʘʣʠʩʴ ʚ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ, ʧʨʠ ʵʪʦʤ ʙʳʣ 
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ʩʦʟʜʘʥ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʳʡ ʬʦʥʜ. ʅʘ 2008 ʛʦʜ ʚ ʝʛʦ ʘʢʪʠʚʘʭ ʙʳʣʦ ʦʢʦʣʦ 

1,1 ʪʨʣʥ. ʜʦʣʣ. ʯʪʦ ʨʘʚʥʷʣʦʩʴ ʦʙʲʝʤʫ ɺɺʇ ʩʪʨʘʥʳ. ʈʝʩʫʨʩʳ ʬʦʥʜʘ ʙʳʣʠ 

ʧʦʪʨʘʯʝʥʳ ʥʘ ʟʘʢʫʧʢʫ ʮʝʥʥʳʭ ʙʫʤʘʛ ð ʦʙʣʠʛʘʮʠʡ ʌʝʜʝʨʘʣʴʥʦʡ ʨʝʟʝʨʚ-

ʥʦʡ ʩʠʩʪʝʤʳ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ ɸʤʝʨʠʢʠ. ʉ ʥʘʯʘʣʦʤ ʢʨʠʟʠʩʘ 2014 

ʛʦʜʘ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʩʪʘʣʦ ʚʳʚʦʜʠʪʴ ʩʨʝʜʩʪʚʘ ʠʟ ʩʠʩʪʝʤʳ ʉʐɸ. ʅʦ ʙʫʤʘ-

ʛʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʝʚʨʘʪʠʪʴ ʚ ʜʝʥʴʛʠ, ʠ ʵʪʦʪ ʟʘʪʷʥʫʣʩʷ. 

ɺ 2008 ʤʠʥʠʩʪʝʨʩʪʚʦ ʬʠʥʘʥʩʦʚ ʩʦʟʜʘʣʦ ʜʚʘ ʬʦʥʜʘ: ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʠ ʨʝʟʝʨʚʥʳʡ. ʇʦʩʣʝʜʥʠʡ ʧʨʝʜʥʘʟʥʘʯʘʣʩʷ ʜʣʷ ʩʥʠʞʝʥʠʷ 

ʠʥʬʣʷʮʠʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʭʦʜʦʚ ʥʝʬʪʝ- ʠ ʛʘʟʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ 2014 

ʛʦʜʫ ʚ ʝʛʦ ʨʝʟʝʨʚʝ ʥʘʭʦʜʠʣʦʩʴ 5,1 ʪʨʣʥ. ʨʫʙʣʝʡ. ɿʘ 6 ʣʝʪ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʷ ʨʝʟʝʨʚʥʳʡ ʬʦʥʜ ʧʦʪʝʨʷʣ 25 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ. 

ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʬʦʥʜʘ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʙʳʣʦ ʧʦ-

ʢʨʳʪʴ ʜʝʬʠʮʠʪ ʙʶʜʞʝʪʘ ʇʝʥʩʠʦʥʥʦʛʦ ʬʦʥʜʘ ʠ ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʝʥʩʠ-

ʦʥʥʳʭ ʥʘʢʦʧʣʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʧʦ ʜʨʫʛʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʥʝʣʴʟʷ. ʅʦ ʦʧʷʪʴ-ʪʘʢʠ, ʜʝʥʴʛʠ ʌʅɹ ʚʣʦʞʝʥʳ ʚ ʦʙʣʠʛʘʮʠʠ ʠ ʚʘʣʶʪʫ ʟʘ-

ʧʘʜʥʳʭ ʩʪʨʘʥ. 

ɺ 2009 ʛʦʜʫ ʙʳʣʘ ʜʝʚʘʣʴʚʘʮʠʷ ʨʫʙʣʷ, ʠ ʦʩʪʘʥʦʚʠʣʦ ʝʛʦ ʧʘʜʝʥʠʝ 

ʪʦʣʴʢʦ ʚʳʨʘʚʥʠʚʘʥʠʝ ʢʫʨʩʘ ʜʦʣʣʘʨʘ ʚ 2014. ʊʘʢ, ʚ ʥʘʯʘʣʝ 2009 ʛʦʜʘ ʈʦʩ-

ʩʠʷ ʧʦʪʝʨʷʣʘ 30 % ʟʘʧʘʩʘ ʟʦʣʦʪʘ (ʧʦʯʪʠ 600 ʤʣʨʜ. ʜʦʣʣ.). ɼʦʣʣʘʨ ʧʦʜʥʷʣ-

ʩʷ ʩ 27 ʜʦ 34 ʨʫʙʣʝʡ. ɸ ʚʦʪ ʥʝʬʪʴ ʧʦʜʝʰʝʚʝʣʘ ʠ ʩʪʦʠʣʘ 30 ʨʫʙ./ʙʘʨʨʝʣʴ, ʠ 

ʥʝʬʪʝʜʦʣʣʘʨʦʚ ʧʨʦʩʪʦ ʥʝ ʩʪʘʣʦ ʭʚʘʪʘʪʴ. ʀ ʪʦʣʴʢʦ ʚ 2014 ʛʦʜʫ ʙʘʨʨʝʣʴ 

ʧʦʜʥʷʣʩʷ ʜʦ 115 ʜʦʣʣʘʨʦʚ. 

ɺʣʠʷʥʠʝ ʢʨʠʟʠʩʘ 2014 ʛʦʜʘ ʧʨʦʜʦʣʞʘʝʪʩʷ: ʵʢʦʥʦʤʠʢʘ ʚ ʩʣʦʞʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʟʘʢʨʳʣʠʩʴ ʢʨʫʧʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ (ʦʙʲʝʤ ʚʳ-

ʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦʢʨʘʪʠʣʩʷ ʥʘ 15 %). ɺʩʝ ʵʪʦ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ 

ʫʚʝʣʠʯʝʥʠʝ ʙʝʟʨʘʙʦʪʠʮʳ, ʠ ʵʪʦ ʧʨʠ ʪʦʤ, ʯʪʦ ʵʢʦʥʦʤʠʢʘ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦ-

ʥʦʚ ʧʦʢʘʟʳʚʘʣʘ ʫʩʧʝʭʠ.  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʬʠʥʘʥʩʦʚʦʡ ʩʪʘʙʠʣʠ-

ʟʘʮʠʠ ʧʦʣʦʞʝʥʠʷ ʩʪʨʘʥʳ. 

1. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʢʨʫʧʥʝʡʰʠʭ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʄʥʦʛʠʝ ʢʦʨʧʦʨʘʮʠʠ ʫʞʝ ʥʘʭʦʜʷʪʩʷ ʚʦ ʚʣʘʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʘ: ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʨʘʩʭʦʜʳ, ʜʦʭʦʜʳ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʡ. 

ʆʜʥʘʢʦ ʚ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʝʩʪʴ ʦʜʠʥ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʤʦʤʝʥʪ. ɺʩʝʤ ʠʟʚʝʩʪ-

ʥʦ, ʯʪʦ ʚʢʣʘʜʳʚʘʪʴ ʜʝʥʴʛʠ ʥʝʦʙʭʦʜʠʤʦ ʚ ʪʦ ʧʨʝʜʧʨʠʷʪʠʝ, ʢʦʪʦʨʦʝ ʜʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʠʙʳʣʴ. ɸʚʪʦɺɸɿ ʥʝ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʵʪʫ ʢʦʥʮʝʧʮʠʶ. ʅʦ 

ʛʦʩʫʜʘʨʩʪʚʦ ʧʨʦʜʦʣʞʘʝʪ ʧʦʜʜʝʨʞʢʫ ʵʪʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

2. ʄʦʜʝʨʥʠʟʘʮʠʷ ʢʨʫʧʥʦʛʦ ʙʠʟʥʝʩʘ. ʇʦʣʠʪʠʢʘ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʢʫʨʩ ʚʳʭʦʜʘ ʠʟ ʢʨʠʟʠʩʘ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ ʉʐɸ ʚ ʧʨʦ-

ʰʣʦʤ ʩʪʦʣʝʪʠʠ. ʅʦ ʵʢʦʥʦʤʠʢʘ ɸʤʝʨʠʢʠ ʪʦʛʜʘ ʠ ʈʦʩʩʠʠ ʩʝʛʦʜʥʷ ʢʘʨʜʠ-

ʥʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ. ʂ ʪʦʤʫ ʞʝ, ʫ ʥʘʩ ʥʝ ʚʳʧʫʩʢʘʝʪʩʷ ʧʨʦʜʫʢʮʠʷ, ʢʦʪʦʨʘʷ 

ʤʦʛʣʘ ʙʳ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʟʘʧʘʜʥʳʤʠ ʢʦʨʧʦʨʘʮʠʷʤʠ. ʅʦ ʚʳʭʦʜ ʝʩʪʴ. ʅʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʚʘʪʴ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʧʨʦʜʫʢʪ, ʜʦʩʪʘʪʦʯʥʦ ʙʫʜʝʪ 
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ʚʳʧʫʩʢʘʪʴ ʪʦʚʘʨʳ ʧʦ ʫʞʝ ʩʦʟʜʘʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ʀ ʢʦʛʜʘ ʙʠʟʥʝʩʤʝʥʳ 

ʩʤʦʛʫʪ ʚʳʡʪʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ, ʫʞʝ ʠʤʝʷ ʟʘ ʧʣʝʯʘʤʠ ʦʧʳʪ ʠ ʟʥʘ-

ʥʠʷ, ʤʦʞʥʦ ʙʫʜʝʪ ʩʦʟʜʘʪʴ çʥʦʫ-ʭʘʫè. 

3. ɺʩʪʫʧʣʝʥʠʝ ʚ ɺʊʆ. ʕʪʦ ʢʘʨʜʠʥʘʣʴʥʘʷ ʦʰʠʙʢʘ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. 

ʈʦʩʩʠʡʩʢʠʡ ʙʠʟʥʝʩ ʙʳʣ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʟʘʙʳʪ, ʟʘʪʦ ʦʪʢʨʳʪʳ ʚʩʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ. ʆʩʪʘʣʩʷ ʤʘʣʳʡ ʙʠʟʥʝʩ, ʥʦ ʦʥ ʥʝ 

ʨʘʟʚʠʪ ʠ ʥʝ ʩʤʦʞʝʪ ʚʳʪʷʥʫʪʴ ʵʢʦʥʦʤʠʢʫ, ʠ ʈʦʩʩʠʷ ʦʩʪʘʝʪʩʷ ʧʦ ʫʨʦʚʥʶ 

ʙʣʠʟʢʦ ʢ ʩʪʨʘʥʘʤ ʪʨʝʪʴʝʛʦ ʤʠʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ 

çʧʣʦʪʥʦè ʟʘʥʷʪʴʩʷ ʨʘʟʚʠʪʠʝʤ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ, ʟʘʱʠʪʠʪʴ ʵʢʦ-

ʥʦʤʠʢʫ ʦʪ ɺʊʆ. 

ɼʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʘʙʠʣʠʟʘʮʠʠ, ʙʝʟʫʩʣʦʚʥʦ, ʜʦʣʞʥʳ ʩʦʧʨʦʚʦ-

ʞʜʘʪʴʩʷ ʨʘʟʥʦʫʨʦʚʥʝʚʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʥʘʧʨʠʤʝʨ, ʬʝʜʝʨʘʣʴʥʳʤ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ [1], ʘʢʪʠʚ-

ʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʠʥʥʦʚʘʮʠʡ [5] ʠ ʜʨ. 

ʄʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʧʨʝʜʨʝʢʘʣʠ, ʧʫʩʪʴ ʠ ʤʝʜʣʝʥʥʳʡ, ʥʦ ʧʦʜʲʝʤ ʵʢʦ-

ʥʦʤʠʢʠ. ɹʝʟ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʝʪʢʦʛʦ ʧʣʘʥʘ ʜʝʡʩʪʚʠʡ ʠ ʷʩʥʦʡ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʣʠʪʠʢʠ, ʨʘʟʚʠʚʘʪʴ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ. 

ʊʘʢ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʥʘʫʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʠ-

ʚʘʶʪʩʷ ʫ ʥʘʩ ʢʨʘʡʥʝ ʤʝʜʣʝʥʥʦ ʠ ʥʝʦʭʦʪʥʦ [2], ʩʪʨʘʥʘ ʤʦʞʝʪ ʧʨʠʡʪʠ ʢ ʪʦ-

ʤʫ ʧʦʣʦʞʝʥʠʶ, ʚ ʢʦʪʦʨʦʤ ʦʥʘ ʙʳʣʘ ʚ 2003 ʛʦʜ, ʘ ʪʦ ʠ ʚ 1998. ʇʨʠ ʵʪʦʤ 

ʨʘʩʯʝʪʳ ʵʢʩʧʝʨʪʦʚ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʜʩʯʝʪʘ ʈʦʩʩʪʘʪʦʤ ʚʘʣʦʚʦʛʦ ʚʥʫʪ-

ʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ ʚ 2018 ʛʦʜʫ ʙʳʣʠ ʦʰʠʙʦʯʥʳ. ɺʘʣʦʚʦʡ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦ-

ʜʫʢʪ ʦʢʘʟʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʝʝ ʧʨʦʛʥʦʟʦʚ ʠ ʎʝʥʪʨʦʙʘʥʢʘ ʠ ʄʠʥʵʢʦʥʦʤʨʘʟ-

ʚʠʪʠʷ, ʝʛʦ ʦʙʲʝʤ ʚ 2018 ʛʦʜʫ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 103,5 ʪʨʣʥ ʨʫʙʣʝʡ, ʘ ʨʦʩʪ 

ʵʢʦʥʦʤʠʢʠ ʜʦʩʪʠʛ 2,3 %, ʯʪʦ ʚʳʰʝ ʫʨʦʚʥʷ ʚʩʝʭ ʧʨʦʛʥʦʟʦʚ. ʇʨʠ ʵʪʦʤ ʜʦʩ-

ʪʠʞʝʥʠʷ ʚ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ ʦʪʤʝʥʷ-

ʶʪ ʧʨʦʙʣʝʤ ʈʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʜʜʝʨʞʠʪ ʝʝ 

ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ. ʀ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʥʝʟʘʧʥʦ ʚʦ-

ʟʦʙʥʦʚʠʚʰʠʡʩʷ ʨʦʩʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʈʦʩʩʠʠ ʩʦʭʨʘʥʷʶʪʩʷ 

ʩʝʨʴʝʟʥʳʝ ʠʥʬʣʷʮʠʦʥʥʳʝ ʠ ʙʶʜʞʝʪʥʳʝ ʨʠʩʢʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʦʜʠʤʫʶ 

ʚ ʈʦʩʩʠʠ ʧʦʣʠʪʠʢʫ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʠ ʪʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ 

ʩʧʝʮʠʬʠʯʥʦ ʩʚʦʠʤ ʠʥʝʨʮʠʦʥʥʳʤ ʭʘʨʘʢʪʝʨʦʤ, ʧʨʠ ʵʪʦʤ ʧʝʨʝʬʦʨʤʘʪʠʨʦ-

ʚʘʥʠʝ ʝʝ ʩʪʨʫʢʪʫʨʳ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ, ʚʦ ʤʥʦʛʦʤ, ʫʩʪʘʨʝʚʰʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʜʦʙʘʚʣʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ, ʩʣʦʞʠʚʰʝʡʩʷ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʟʠʜʘʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʣʘʩʪʝʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʤʢʘʭ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ, ʧʦ-

ʪʨʝʙʫʝʪ ʢʘʢʦʛʦ ʪʦ ʚʨʝʤʝʥʠ ʠ ʩʝʨʴʝʟʥʳʭ ʟʘʪʨʘʪ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʚʢʣʶʯʘʷ ʬʠʥʘʥʩʦʚʳʝ, ʘ ʢʨʦʤʝ ʪʦʛʦ, ʟʘʯʘʩʪʫʶ, ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʨʝʰʝ-

ʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ, ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʤʝʞʙʶʜʞʝʪʥʳʭ ʪʨʘʥʩʬʝʨʪʦʚ ʠʟ 
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ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʞʙʶʜʞʝʪʥʳʭ ʦʪ-

ʥʦʰʝʥʠʡ, ʠ ʦʩʦʙʝʥʥʦ ʫʞʝʩʪʦʯʝʥʠʝ ʚʥʝʰʥʝʛʦ [4] ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʬʠʥʘʥʩʦ-

ʚʦʛʦ ʢʦʥʪʨʦʣʷ [3] ʠ ʪ. ʜ. ʚ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳ ʚ ʠʥʪʝʨʝʩʘʭ 

ʩʪʘʥʦʚʣʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ, ʚ ʠʥʪʝ-

ʨʝʩʘʭ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʮʝʜʫʨ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚʦ ʚʩʝʭ 

ʩʝʢʪʦʨʘʭ ʨʝʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ ʨʦʩ-

ʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ ʠ ʝʝ ʨʝʛʠʦʥʦʚ ʥʝʦʙʭʦʜʠʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ 

ʠ ʧʨʝʜʩʢʘʟʫʝʤʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʚʥʫʪʨʝʥʥʝʛʦ ʜʝʣʦʚʦʛʦ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʪʨʫʢ-

ʪʫʨʥʳʭ ʨʝʬʦʨʤ, ʠʩʢʣʶʯʝʥʠʝ ʨʠʩʢʦʚ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʩʪʘʙʠʣʠʟʘ-

ʮʠʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʠʥʬʣʷʮʠʠ, ʩʪʘʙʠʣʠʟʘʮʠʷ ʙʶʜʞʝʪʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦ-

ʣʷ. 
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ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
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ʉʝʛʦʜʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʥʠʢʘʶʪ ʚʦ ʚʩʝ ʩʬʝʨʳ ʥʘʰʝʡ 

ʞʠʟʥʠ. ʄʠʨ ʠʜʝʪ ʧʦ ʧʫʪʠ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʜʣʷ ʧʝʨʝ-

ʭʦʜʘ ʢ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤ ʬʦʨʤʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʦʙʱʝʩʪʚʘ. 

ʇʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʛʘʜʞʝʪʳ, ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʫʚʝʣʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʣʶʜʝʡ ʚ ʦʙʣʘʩʪʷʭ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ - 

ʵʪʦ ʛʣʦʙʘʣʴʥʳʡ ʩʦʮʠʘʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʦʩʦʙʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷ-

ʝʪʩʷ ʩʙʦʨ, ʥʘʢʦʧʣʝʥʠʝ, ʧʨʦʜʫʮʠʨʦʚʘʥʠʝ, ʦʙʨʘʙʦʪʢʘ, ʭʨʘʥʝʥʠʝ, ʧʝʨʝʜʘʯʘ ʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʤʠʢʨʦ-

ʧʨʦʮʝʩʩʦʨʥʦʡ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʥʘ ʙʘʟʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʵʢʦʥʦʤʠʢʘ 
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Today information technologies penetrate all spheres of our life. The world is 

moving along the path of complete informatization and computerization in order to 

move to more advanced forms of organization and functioning of society. There are 

new devices, gadgets, programs and applications that increase people's opportunities 

in the areas of communication, design, modeling and organization of various process-

es. Informatization of society is a global social process, the feature of which is that the 
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dominant activity in the sphere of social production is the collection, accumulation, 

production, processing, storage, transmission and use of information carried out on the 

basis of modern means of microprocessor and computing technology, as well as on the 

basis of various means of information exchange. 

Keywords: informatization, economic system, information technology, economy. 

 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʪʨʠ ʚʘʞʥʳʭ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʷ. ɺʦ-ʧʝʨʚʳʭ, ʠʥʬʦʨʤʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʝʩʫʨʩ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʀʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʛʨʘʤʦʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʤʥʦʛʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʚ ʵʢʦʥʦʤʠʢʝ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʰʝʥʠʶ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ɺʦ-

ʚʪʦʨʳʭ, ʠʥʬʦʨʤʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʪʦʚʘʨʦʤ, ʯʪʦ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ ʥʦʚʦʛʦ 

ʩʝʛʤʝʥʪʘ ʵʢʦʥʦʤʠʢʠ - ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ. ɺ-ʪʨʝʪʴʠʭ, ʠʥʬʦʨʤʘʮʠʷ 

ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʦʨʫʞʠʝʤ. ʆʩʦʟʥʘʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʠʥ-

ʬʦʨʤʘʮʠʠ ʜʣʷ ʞʠʟʥʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘ ʥʦʚʦʤ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʠ ʧʦ-

ʩʪʨʦʝʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, 

ʧʨʠʚʝʣʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʨʘʪʝʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʡʥ ʢʘʢ ʥʦʚʦʡ 

ʩʪʨʘʪʝʛʠʠ ʩʠʣʦʚʦʛʦ ʧʨʦʪʠʚʦʙʦʨʩʪʚʘ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ. [3, c. 117] ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʛʣʦʙʘʣʴʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʤʠʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʩʦʟʜʘʥʠʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦʙʱʝʩʪʚʘ; ʨʝʘʣʠʟʘʮʠʶ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

ʦʧʪʠʤʠʟʘʮʠʶ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ; ʦʙʝʩʧʝʯʝ-

ʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ ʚ ʩʠʩʪʝʤʝ ʧʦʜʛʦ-

ʪʦʚʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʧʦʣʫʯʝʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ 

ʟʥʘʥʠʡ, ʢʦʛʜʘ ʥʘ ʩʤʝʥʫ ʪʨʘʜʠʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʦʜʜʝʨʞʢʠ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʭʦʜʷʪ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-

ʣʝʢʪʘ; ʨʝʰʝʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʯʝʣʦʚʝʯʝʩʪʚʘ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦ-

ʥʦʤʠʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ. [7, c. 358] 

ɺʩʝ ʨʝʩʫʨʩʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʜʫʩʪʨʠʠ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦ-

ʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɸʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʦʡ, ʚʝʜʝʪ ʢ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʠ ʧʦ-

ʪʨʝʙʣʝʥʠʶ ʦʙʱʝʩʪʚʝʥʥʳʭ ʙʣʘʛ, ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʙʦʣʝʝ 

ʜʦʩʪʫʧʥʦʡ ʬʦʨʤʝ. ʂʣʶʯʝʚʳʤ ʦʪʣʠʯʠʝʤ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʭʦʟʷʡ-

ʩʪʚʦʚʘʥʠʷ ʦʙʱʝʧʨʠʥʷʪʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʢʦʪʦ-

ʨʦʡ ʷʚʣʷʝʪʩʷ ʤʝʥʝʜʞʤʝʥʪ ʠ ʨʳʥʦʯʥʘʷ ʤʦʜʝʣʴ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ, ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʝʩʩʝʜʞʤʝʥʪʝ, ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʴʩʪʚʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʠʥʞʠʥʠʨʠʥʛʝ ʠ ʘʚʪʦʬʦʨʤʘʣʠʟʘʮʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʀʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ ʜʝʥʝʛ, ʢʦʪʦʨʳʝ ʥʘ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʵʪʘʧʝ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʩʨʝʜʩʪʚʘ ʨʘʩʯʝʪʦʚ, ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ 
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ʵʣʝʢʪʨʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʣʘʪʝʞʘ. [10, c. 246] ɿʘʨʦʜʠʣʠʩʴ ʪʘʢʠʝ ʧʦʥʷʪʠʷ ʢʘʢ 

ʚʠʨʪʫʘʣʴʥʳʝ ʜʝʥʴʛʠ ʠ ʙʘʥʢʠ, ʥʘʯʘʣʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʬʦʥʜʦ-

ʚʳʝ ʨʳʥʢʠ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʷʪ ʛʣʫʙʠʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʙʱʝʩʪʚʝʥ-

ʥʦʡ ʞʠʟʥʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʷʚʣʝʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ 

ʩʬʝʨʝ ʩʦʟʜʘʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ʂ ʫʩʠʣʝʥʠʶ ʠʥʪʝʨʝ-

ʩʘ ʢ ʧʨʦʙʣʝʤʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʚʝʣʦ ʩʦʚʨʝ-

ʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʨʦʮʝʩʩʦʚ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʪʦʚʘʨʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʦʚ. [12, c. 28] ʆʩʥʦʚʦʧʦ-

ʣʘʛʘʶʱʠʝ ʙʘʥʢʦʚʩʢʠʝ ʦʧʝʨʘʮʠʠ (ʢʨʝʜʠʪʥʳʝ, ʨʘʩʯʝʪʥʳʝ, ʜʝʧʦʟʠʪʥʳʝ) ʫʞʝ 

ʥʝ ʷʚʣʷʶʪʩʷ ʤʦʥʦʧʦʣʠʝʡ ʪʦʣʴʢʦ ʙʘʥʢʦʚ - ʥʘ ʢʦʥʢʫʨʝʥʪʥʦʡ ʦʩʥʦʚʝ ʠʭ ʚʳ-

ʧʦʣʥʷʶʪ ʜʨʫʛʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʫʙʲʝʢʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʨʝʩʫʨʩʘʤʠ. [5, c. 328] 

ʊʘʢ ʩʣʫʯʠʣʦʩʴ, ʯʪʦ ʚʳʧʦʣʥʷʪʴ ʙʘʥʢʦʚʩʢʠʝ ʦʧʝʨʘʮʠʠ ʤʦʞʥʦ, ʥʦ ʥʝ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʙʳʪʴ ʙʘʥʢʠʨʦʤ. ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʳʭ ʪʦʚʘʨʥʦ-ʜʝʥʝʞʥʳʭ ʦʪʥʦʰʝ-

ʥʠʡ, ʦʧʝʨʘʮʠʠ ʩ ʜʝʥʴʛʘʤʠ, ʢʨʝʜʠʪʦʤ ʩʪʘʣʠ ʥʝʧʨʝʤʝʥʥʳʤ ʘʪʨʠʙʫʪʦʤ ʬʠ-

ʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ. ɹʝʟ ʥʠʭ ʥʝ ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʥʠ ʦʜʠʥ ʩʫʙʲʝʢʪ, ʦʩʫʱʝʩʪʚ-

ʣʷʶʱʠʡ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʣʠ ʧʨʦʜʘʞʫ ʩʚʦʝʛʦ ʧʨʦʜʫʢʪʘ ʠʣʠ ʫʩʣʫʛʠ. ɺ ʨʘʩʯʝ-

ʪʘʭ ʤʝʞʜʫ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ 

ʙʝʟ ʧʦʩʨʝʜʥʠʢʦʚ, ʥʦ ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʝʥʝʞʥʦ ʢʨʝʜʠʪʥʳʝ ʦʧʝʨʘʮʠʠ 

ʫʪʨʘʯʠʚʘʶʪ ʩʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʤʳʩʣ. ɸ, ʟʥʘʯʠʪ, ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʪʝ ʪʨʝ-

ʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʱʠ ʜʝʥʝʞʥʦ ʢʨʝʜʠʪʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʧʨʠ ʦʩʫʱʝ-

ʩʪʚʣʝʥʠʠ ʪʦʚʘʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʜʝʣʢʠ. ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʨʘʩʩʯʠʪʳ-

ʚʘʪʴʩʷ ʩʫʙʲʝʢʪʘʤ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ, ʧʨʦʚʦʜʠʪʴ ʪʦʚʘʨ-

ʥʳʝ ʦʧʝʨʘʮʠʠ ʙʝʟ ʟʥʘʥʠʡ ʦʩʥʦʚ ʙʘʥʢʦʚʩʢʦʛʦ ʜʝʣʘ - ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ. ʉʘʤʦ ʙʘʥʢʦʚʩʢʦʝ ʜʝʣʦ ʠ ʧʨʠʩʫʱʠʝ ʝʡ ʩʭʝʤʳ ʩʦʚʝʨʰʝʥʠʷ 

ʧʣʘʪʝʞʝʡ ʥʝ ʦʩʪʘʶʪʩʷ ʥʘ ʤʝʩʪʝ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʦʥʢʫʨʝʥʮʠʠ ʦʥʦ ʪʨʘʥʩ-

ʬʦʨʤʠʨʫʝʪʩʷ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʚʩʝ ʯʘʱʝ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʨʠʦʨʠʪʝ-

ʪʦʤ. ʉʝʛʦʜʥʷ ʤʳ ʞʠʚʝʤ ʚ ʵʧʦʭʫ, ʢʦʪʦʨʫʶ ʫʞʝ ʥʘʟʳʚʘʶʪ çʮʠʬʨʦʚʘʷ ʵʢʦ-

ʥʦʤʠʢʘè. ʉʘʤ ʧʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦ-

ʪʨʝʙʣʝʥʠʷ ʫʞʝ ʥʠʢʦʛʦ ʥʝ ʫʜʠʚʣʷʝʪ. [1, c. 289] ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʦʧʨʝʜʝʣʝʥʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʫʨʦʚʥʝ. ɹʘʥʢ ʈʦʩʩʠʠ ʘʢʪʠʚʥʦ ʚʢʣʶʯʠʣʩʷ ʚ ʨʘʙʦʪʫ ʧʦ ʩʦʟʜʘʥʠʶ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʚ ʬʠʥʘʥʩʦʚʦ-ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʧʦ ʨʘʟʚʠʪʠʶ ʬʠʥʘʥʩʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺʦ ʚʩʝʤ ʤʠʨʝ ʙʘʥʢʠ ʚʳʥʫʞʜʝ-

ʥʳ ʨʘʩʭʦʜʦʚʘʪʴ ʢʨʫʧʥʳʝ ʜʝʥʝʞʥʳʝ ʨʝʩʫʨʩʳ, ʩ ʪʝʤ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ ʚ ʥʦʚʳʭ ʙʘʥʢʦʚʩʢʠʭ ʧʨʦʜʫʢʪʘʭ ʠ ʫʩʣʫʛʘʭ. 

ʎʠʬʨʦʚʠʟʘʮʠʠ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʢʣʠʝʥʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠ ʵʪʦʤ ʟʘʪʨʘʪʥʳ-

ʤʠ. ʀʥʚʝʩʪʠʮʠʠ ʥʘ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʘʥʢʦʚʩʢʠʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʙʘʥʢʘʤʠ ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʠ ʥʘ 

ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʘʭ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʨʘʩʭʦʜʘʭ. [4, c. 117] ʋʜʦʙʩʪʚʦ ʚ 
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ʩʦʚʝʨʰʝʥʠʠ ʧʣʘʪʝʞʝʡ, ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʠʭ ʩʦʚʝʨʰʝʥʠʝ ʜʝʣʘʝʪ ʙʘʥʢ 

ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʢʣʠʝʥʪʘ, ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʩʜʝʣʘʪʴ ʙʘʥʢʦʚʩʢʠʝ 

ʢʨʝʜʠʪʳ ʠʣʠ ʫʩʣʫʛʫ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʚ ʣʶʙʦʤ ʤʝʩʪʝ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 

ʢʨʝʜʠʪʥʦ-ʨʘʩʯʝʪʥʦʛʦ 8 ʦʙʩʣʫʞʠʚʘʥʠʷ. ɹʘʥʢʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʢʣʠʝʥ-

ʪʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ, ʘ ʟʥʘʯʠʪ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʠʝʥʪʘ, ʙʦʣʝʝ ʢʦʤʬʦʨʪ-

ʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʠʥʩʪʠʪʫʪʘʤʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, 

ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʫʪʝʤ ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʘʢʦʡ - ʣʠʙʦ ʧʦʚʪʦ-

ʨʷʶʱʠʡʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ. [11, c. 95] 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʚʩʝʭ ʩʬʝʨ ʞʠʟʥʠ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʧʨʠʟʚʘʥʘ 

ʦʙʝʩʧʝʯʠʪʴ ʨʦʩʪ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʟʘ ʩʯʝʪ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝ-

ʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʘʢʪʠʚʘʤʠ, ʚʥʝʜʨʝ-

ʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʙʠʟʥʝʩʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-

ʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ. [8, c. 314] ɺ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʠ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʶʣʝ 2017 ʛʦʜʘ ʙʳʣʘ ʧʨʠʥʷʪʘ ʇʨʦʛʨʘʤʤʘ 

"ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ". [9, c. 219] ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʈʦʩʩʠʠ ʠʜʝʪ ʜʠ-

ʥʘʤʠʯʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʀʥʪʝʨʥʝʪʘ ʢʘʢ ʩʠʩʪʝʤʦʦʙ-

ʨʘʟʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʮʠʬʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ: ʘʫʜʠʪʦʨʠʷ ʈʫʥʝʪʘ ʚ 2017 ʛʦʜʫ 

ʩʦʩʪʘʚʠʣʘ 87,7 ʤʣʥ ʯʝʣʦʚʝʢ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʥʪʝʨʥʝʪʦʤ ʭʦʪʷ ʙʳ 1 ʨʘʟ ʚ 

ʤʝʩʷʮ ʧʦʣʴʟʫʝʪʩʷ ʢʘʞʜʳʡ ʩʝʜʴʤʦʡ ʨʦʩʩʠʷʥʠʥ.  

ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʘʭ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʶ ʥʘʫʯʥʳʭ ʠ ʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ IT-

ʪʝʭʥʦʣʦʛʠʡ, ʀʂʊ, ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʳ.  

ʆʜʥʘʞʜʳ ʆʭʦʪʥʠʢʦʚ ʀ. ɺ. ʩʢʘʟʘʣ: çʉʝʛʦʜʥʷ ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝ ʩʦ-

ʤʥʝʥʠʷ, ʪʦ, ʯʪʦ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʥʘʷ ʦʪ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʵʬʬʝʢʪʠʚʥʦ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʨʘʤʢʘʭ ʵʢʦʥʦʤʠʢʠ ʩ ʮʝʣʴʶ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʧʦʚʳʰʝʥʠʷ 

ʞʠʟʥʝʥʥʦʛʦ ʩʚʦʠʭ ʛʨʘʞʜʘʥè. [6, c. 245] ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʞʜʝ-

ʥʠʷ ʨʝʰʝʥʠʡ ʥʘ ʫʨʦʚʥʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʠ-

ʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʀʥʬʦʨʤʘʮʠʷ, ʢʘʢ ʦʪʤʝʯʘʝʪ ʚ ʩʚʦʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʭ ʉʘʣʦʤʦʥ ʂ. ʅ. ʩʪʘʥʦʚʠʪʩʷ ʨʝʩʫʨʩʦʤ ʠ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ, ʘ 

ʩʘʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʵʪʦʪ ʬʘʢʪʦʨ ʩʠʩʪʝʤ ʧʦʣʫʯʠʣ ʠʥ-

ʬʦʨʤʘʪʠʟʘʮʠʠ. [7, c. 157] ʇʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʦʪʥʦʰʝʥʠʷʭ, ʚ ʚʟʘʠʤʦʩʚʷʟʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ. 

ɺʢʣʶʯʝʥʠʝ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʫʚʝʣʠʯʠʣʦ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 
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ʠʜʝʘʣʴʥʳʭ ʥʘʫʢʦʝʤʢʠʭ ʵʣʝʤʝʥʪʦʚ. çʇʝʨʝʭʦʜ ʤʘʰʠʥʳ, ʧʝʨʝʨʘʙʘʪʳʚʘʶ-

ʱʝʡ ʢ ʤʘʰʠʥʝ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʟʘʤʝʥʷʝʪ ʵʥʝʨʛʠʶ ʠ ʟʥʘʥʠʝʤ. ʕʪʦ ʠ 

ʦʙʨʘʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʛʫʤʘʥʠʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʦʧʨʝʜʝʣʷʝʤʳʡ ʩʠʤʚʦʣʘʤʠ 

ʠ ʩʤʳʩʣʦʤè, - ʩʯʠʪʘʝʪ ʉʘʣʦʤʦʥ ʂ. ʅ. [7, c. 189] 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʨʘʚʠʣʘ ʚ ʩʬʝʨʝ ʫʩʣʫʛ ʠ ʥʘ ʨʳʥʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʟʦʙʨʝʪʝʥʠʡ. ʅʠ ʜʣʷ 

ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. ʆʜʥʘʢʦ ʧʦʩʢʦʣʴʢʫ ʙʘʥʢʦʚʩʢʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʩʝʛʦʜʥʷ ʧʦʩʪʨʦʝʥʘ ʥʘ ʭʨʘʥʝʥʠʠ ʠ ʦʙʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʪʦ, 

ʥʝ ʨʘʟʦʙʨʘʚʰʠʩʴ ʚ ʠʭ ʧʨʠʥʮʠʧʘʭ ʨʘʙʦʪʳ ï ʥʝʚʦʟʤʦʞʥʦ ʧʦʥʷʪʴ ʨʘʙʦʪʫ ʧʦ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʘʥʢʦʚʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʦ ʤʥʝʥʠʶ ɸʢʧʝʨʦʚʘ ʀ. ɻ. ʥʘ ʩʝ-

ʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʙʩʦʣʶʪʥʦ ʣʶʙʳʝ ʩʦʮʠʘʣʴʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʥʝ ʤʦ-

ʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʙʝʟ ʀʥʪʝʨʥʝʪʘ, ʩʚʷʟʠ ʠ ʢʦʤʧʴʶʪʝʨʘ, ʢʦʪʦʨʳʝ ʦʙʣʝʛ-

ʯʘʶʪ ʦʙʱʝʩʪʚʫ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʦʩʪʠʞʝʥʠʶ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʮʝʣʝʡ. [1, c. 139] ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʌʨʠʟʝʥ ʀ. ɻ. ʩʢʘʟʘʣ: çʎʠʬʨʦʚʘʷ 

ʵʢʦʥʦʤʠʢʘ - ʵʪʦ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʘʧʨʷʤʫʶ ʩʦʧʨʷ-

ʞʝʥʘ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʝʡè. [4, c. 217] ɸ ʂʦʩʠʥʝʥʢʦ ʅ. ʉ. ʢʘʢ-ʪʦ 

ʟʘʤʝʪʠʣ: çʕʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʩʝʨʚʠʩʳ, ʧʨʝʜʦʩʪʘʚ-

ʣʷʶʱʠʝ ʦʥʣʘʡʥ ʫʩʣʫʛʠ, ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʝʙ-ʩʘʡʪʳ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʧʨʠʙʳʣʠ ʦʪ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʢʦʤ-

ʤʝʨʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʨʝʢʣʘʤʳ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠè. [4, c.285] ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʦʩʚʦʝʥʠʝ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʘʣʴʥʝʡʰʝʝ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʣʞʥʳ ʩʚʝʩʪʠʩʴ ʢ 

ʛʣʘʚʥʦʤʫ ʚʳʚʦʜʫ. ʕʪʦʪ ʚʳʚʦʜ ʧʨʦʩʪ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʣʦʛʠʯʝʥ - ʥʫʞʥʦ 

ʩʥʘʯʘʣʘ ʭʦʨʦʰʦ ʦʚʣʘʜʝʪʴ ʥʘʙʦʨʦʤ ʵʣʝʤʝʥʪʘʨʥʳʭ ʦʧʝʨʘʮʠʡ, ʯʠʩʣʦ ʢʦʪʦ-

ʨʳʭ ʦʛʨʘʥʠʯʝʥʦ. ʇʦ ʤʥʝʥʠʶ ɻʦʨʝʣʦʡ ʅ. ɺ. ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʘʧʦʚ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʳ. 

[3, c. 68]  

ɺ ʨʘʟʚʠʪʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʵʪʘʧʳ. 

ʂʘʞʜʳʡ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʟʥʘʢʦʤ. ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ 

ʨʘʟʚʠʪʠʷ ʀʊ ʩʫʱʝʩʪʚʦʚʘʣ ʚ ʧʝʨʠʦʜ 1950-1960-ʝ ʛʦʜʦʚ. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪ-

ʩʷ ʪʝʤ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʠ ʕɺʄ ʣʝʞʘʪ ʤʘʰʠʥʥʳʝ 

ʷʟʳʢʠ. ʕɺʄ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤ. ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʙʳʣ ʩ 

1960 ʛʦʜʦʚ ʧʦ 1970-ʝ ʛʦʜʳ. ɼʘʥʥʳʡ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʦʟʜʘʥʠʝʤ ʦʧʝ-

ʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɺʝʜʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʥʝʩʢʦʣʴʢʠʭ ʟʘʜʘʥʠʡ, ʬʦʨʤʫʣʠʨʫʝ-

ʤʳʭ ʨʘʟʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ; ʥʘʠʙʦʣʴʰʘʷ ʟʘʛʨʫʟʢʘ ʤʘʰʠʥʥʳʭ ʨʝʩʫʨʩʦʚ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ. ʊʨʝʪʠʡ ʵʪʘʧ ʩʫʱʝʩʪʚʦʚʘʣ ʩ 1970 ʛʦʜʦʚ ʧʦ 1980-

ʝ ʛʦʜʳ. ʕʪʦʪ ʵʪʘʧ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʢʨʠʪʝʨʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʊʝʧʝʨʴ ʦʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʩʪʘʣʠ 

ʯʝʣʦʚʝʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ ʟʘʪʨʦʥʫʣ 1980-1990-ʝ ʛʦʜʳ. ɼʘʥʥʳʡ ʵʪʘʧ 

ʩʪʘʣ ʥʦʚʳʤ ʢʘʯʝʩʪʚʝʥʥʳʤ ʩʢʘʯʢʦʤ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 
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ʦʙʝʩʧʝʯʝʥʠʷ. ʎʝʥʪʨ ʪʷʞʝʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʝʨʝʥʦʩʷʪʩʷ ʥʘ 

ʩʦʟʜʘʥʠʷ ʩʨʝʜʩʪʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʕɺʄ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʟʥʘʥʠʡ - ʢʣʶʯʝʚʦʝ 

ʟʚʝʥʦ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʉʦʟʜʘʶʪʩʷ ʙʘʟʳ ʟʥʘʥʠʡ, ʵʢʩ-

ʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ. ʇʦ ʚʩʝʤʫ ʤʠʨʫ ʠʜʝʪ ʪʦʪʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʝʨʩʦ-

ʥʘʣʴʥʳʭ ʕɺʄ. 

ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʠʤʝʝʪ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪ ʨʝʘʣʴ-

ʥʦʡ ʵʢʦʥʦʤʠʢʠ: 

¶ ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʪʨʝʙʠʪʝ-

ʣʝʡ. ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦ-

ʣʷʝʪ çʩʦʩʪʳʢʦʚʘʪʴè ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩ ʢʘʞʜʳʤ ʢʦʥʝʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ.  

¶ ʇʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʩʪʴ. ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟ-

ʚʦʜʠʪʴ ʪʦʚʘʨʳ ʠ ʦʢʘʟʳʚʘʪʴ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʥʫ-

ʞʜʘʤ ʥʝ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʘ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʠ-

ʝʥʪʘ. 

¶ ɺʳʩʦʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ. ɹʣʘʛʦʜʘʨʷ ʀʥʪʝʨʥʝʪʫ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ 
ʩʪʘʣʠ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳ. 

¶ ɺʠʨʪʫʘʣʴʥʳʝ ʪʦʚʘʨʳ ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʜʝʥʴʛʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʫʥʠ-

ʢʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʤʦʛʫʪ ʩʫʱʝ-

ʩʪʚʦʚʘʪʴ ʚ ʨʝʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ 

ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʷʭ, ʥʝ ʟʘʪʨʦʥʫʪ 

ʩʘʤʦʡ ʠʭ ʢʦʥʮʝʧʮʠʠ, ʘ ʢʦʩʥʫʪʩʷ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ ʚʦʧʨʦʩʘ, 

ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʨʘʩʰʠʨʝʥʠʶ ʨʳʥʢʘ ʪʨʫʜʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʛʨʘʞʜʘʥʘʤ 

ʩʪʨʘʥʳ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ ʩʚʦʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʥʘʚʳʢʦʚ ʠ ʫʣʫʯʰʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

ɺʝʥʜʝʣʝʚʘ ʄ. ɸ. ʦʜʥʘʞʜʳ ʚʳʩʢʘʟʘʣʘ ʩʚʦʝ ʤʥʝʥʠʝ ʧʦ ʜʘʥʥʦʤʫ ʚʦ-

ʧʨʦʩʫ: çʇʨʠʤʝʥʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ, ʢʦʪʦʨʳʡ ʧʨʠʛʦʜʝʥ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʥʘʫʯʥʳʭ 

ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʳʭ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè. [2, ʩ. 317] ʇʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʵʢʦʥʦʤʠʷ 

ʚʨʝʤʝʥʠ, ʟʘʪʨʘʪ ʪʨʫʜʘ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʟʚʠʪʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩʜʝʣʘ-

ʣʦ ʠʥʬʦʨʤʘʮʠʶ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʨʝʩʫʨʩʦʚ ʩʦʮʠʘʣʴʥʦ - ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʟʤʝʥʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦ-

ʚʝʢʘ. ʅʠʢʦʣʘʝʚʘ ʀ. ʇ. ʟʘʤʝʪʠʣʘ: çʋʩʢʦʨʝʥʥʳʤʠ ʪʝʤʧʘʤʠ ʥʘʯʠʥʘʝʪ ʚʦʟ-

ʨʘʩʪʘʪʴ ʩʦʮʠʘʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʩʪʘʣʘ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ ʩʜʝʣʘʣʦ ʠʥʬʦʨʤʘʮʠʶ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʨʦʜʫʢʪʦʤè. [5, ʩ. 213] ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʢʫʣʴʪʫʨʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ 
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ʢʫʣʴʪʫʨʝ. 

ʉʨʝʜʠ ʢʣʶʯʝʚʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʀʊ-ʦʪʨʘʩʣʠ ʚ 2018ï2020 

ʛʛ.ʘʥʘʣʠʪʠʢʠ ʥʘʟʳʚʘʶʪ: ʫʣʫʯʰʝʥʠʝ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪ-

ʚʦʚʘʪʴ ʨʦʩʪʫ ʨʳʥʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ 

ʧʨʦʜʘʞ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ, ʦʜʥʘʢʦ ʵʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʩʧʨʦʩʝ ʥʘ ʪʨʘ-

ʜʠʮʠʦʥʥʳʝ ʣʦʢʘʣʴʥʳʝ ʀʊ-ʨʝʰʝʥʠʷ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʫʜʝʪ ʩʜʝʨʞʠ-

ʚʘʪʴ ʨʦʩʪ ʚʩʝʛʦ ʨʳʥʢʘ; ʚ ʉʐɸ, ʂʠʪʘʝ, ʀʥʜʠʠ, ʀʥʜʦʥʝʟʠʠ, ʖʞʥʦʡ ʂʦʨʝʝ, 

ʐʚʝʮʠʠ ʠ ɼʘʥʠʠ ʧʨʦʜʘʞʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʫʩʣʫʛ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʨʘʩʪʫʪ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ   

4 %; ʚʳʩʦʢʠʡ ʩʧʨʦʩ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʫʚʝʣʠʯʝʥʠʶ ASP ʥʘ 2 % ʜʣʷ ʩʝʨʚʝʨʦʚ; ʩʧʨʦʩ ʥʘ ʥʦʚʳʝ ʩʝʨʚʝʨʳ ʜʦ 2020 

ʛʦʜʘ ʚʦʟʨʘʩʪʝʪ ʙʦʣʝʝ ʯʝʤ ʥʘ 60 %. 

ʅʫʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʙʘʥʢʦʚʩʢʘʷ ʩʬʝʨʘ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʢ 

ʙʦʣʝʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʥʘ ʢʣʠʝʥʪʘ ʪʠʧʫ ʙʠʟʥʝʩʘ, ʠʥʚʝʩʪʠʨʫʷ ʚ ʢʦʥʪʘʢʪ-

ʥʳʝ ʠ ʢʦʣʣ-ʮʝʥʪʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʠʭ ʢʣʠʝʥʪʩʢʦʛʦ ʦʧʳʪʘ ʠ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ. ʆʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥ-

ʪʦʤ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʣʘʪʬʦʨʤ ʪʨʘʥʟʘʢʮʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʙʣʝʤʳ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʭʦʜʷʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ. ɸʢʪʫʘʣʴʥʳ ʙʫʜʫʪ ʧʨʠʣʦʞʝ-

ʥʠʷ blockchain ʜʣʷ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʧʣʘʪʝʞʝʡ ʠ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʜʫʨ ʪʦʨ-

ʛʦʚʣʠ. ɹʘʥʢʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʠ ʧʨʝʜʠʢʪʠʚʥʫʶ ʘʥʘ-

ʣʠʪʠʢʫ, ʯʪʦʙʳ ʧʨʝʜʣʘʛʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʠ ʢʨʝʜʠʪʥʳʝ ʨʝ-

ʰʝʥʠʷ. ʇʣʘʪʝʞʠ ʩ ʧʦʜʜʝʨʞʢʦʡ IoT ʩʪʘʥʫʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʜʨʘʡʚʝʨʦʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʬʘʢʪʦʨʘ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚʳʩʪʫʧʘʶʪ ʧʨʦʮʝʩʩʳ ʝʸ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʠ ʪʝʭʥʦ-

ʣʦʛʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪʩʷ ʵʣʝʤʝʥʪʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʕʪʠ ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠʟʤʝʥʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʘʣʦʤʦʥ ʂ. ʅ. ʛʦʚʦʨʠʣ: çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ ʨʘʟʣʠʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʳʥʢʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛè. [7, ʩ. 246] ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ 6 ʦʩʥʦʚʥʳʭ ʥʘ-

ʧʨʘʚʣʝʥʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ: 

1. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʠ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʝ-

ʛʦʜʥʷ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʝʛʦ ʨʘʟʚʠʪʠʷ.  

2. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠ ʚʦ 
ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘʥʠʤʘʶʪ ʚʩʝ ʙʦʣʴʰʝʝ ʤʝʩʪʦ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦ-

ʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ.  
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3. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥ-

ʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʣʠ ʩʦʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

4. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʝʛʦʜʥʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 
ʦʙʝʩʧʝʯʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʘ ʪʘʢʞʝ ʚ 

ʩʠʩʪʝʤʘʭ ʧʦʜʛʦʪʦʚʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

5. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘʥʠʤʘʶʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ 
ʧʨʦʮʝʩʩʝ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ, ʨʘʟʚʠʪʠʷ ʝʛʦ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʠ ʢʫʣʴʪʫʨʳ.  

6. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʣʶʯʝ-

ʚʫʶ ʨʦʣʴ ʝʱʝ ʠ ʚ ʧʨʦʮʝʩʩʘʭ ʧʦʣʫʯʝʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ. ɸʢ-

ʧʝʨʦʚ ʀ. ɻ. ʚʝʨʥʦ ʫʪʚʝʨʞʜʘʣ: çʅʘ ʩʤʝʥʫ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʫʪʝʤ ʥʘʢʦʧʣʝʥʠʷ, ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʭʦ-

ʜʷʪ ʥʦʚʳʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʥʦʚʴ ʦʪʢʨʳʚʘʶʱʠʭʩʷ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ ʧʨʠ-

ʢʣʘʜʥʦʡ ʥʘʫʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠè. [1, ʩ. 386] 

ʅʘʢʦʧʣʝʥʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʚ ʵʪʦʡ ʩʬʝʨʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦ-

ʣʝʟʝʥ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʚ ʯʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘ-

ʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʬʝʨʳ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨr, ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʚ ʨʝʘʣʴʥʳʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. [9, c. 25]  

ʇʦ ʤʥʝʥʠʶ ɸʢʧʝʨʦʚʘ ʀ. ɻ. ʧʨʦʮʝʩʩ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʟʘʪʨʦʥʫʣ ʠ 

ʩʠʣʴʥʦ ʠʟʤʝʥʠʣ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʪʨʘʩʣʠ. ʈʘʜʠʢʘʣʴʥʦʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʝ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʨʘʩ-

ʣʝʡ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʤʘʩʩʦʚʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʝʡʰʝʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʝʝ 

ʦʩʥʦʚʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ. [1, c. 354] ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʂʦʩʠʥʝʥʢʦ ʅ. ʉ. ʩʯʠʪʘʝʪ, ʯʪʦ ʩʨʝʜʩʪʚʘ ʠ 

ʤʝʪʦʜʳ ʧʨʠʢʣʘʜʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝʥʝʜʞʤʝʥʪʝ ʠ ʤʘʨʢʝ-

ʪʠʥʛʝ. [4, c. 284] ɸ ʅʠʢʦʣʘʝʚʘ ʀ. ʇ. ʛʦʚʦʨʠʪ: çʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ 

ʥʘʫʢʝ, ʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʪʝʭʥʦʣʦʛʠʷ 

ʵʢʦʥʦʤʠʢʘ ʦʙʱʝʩʪʚʦè. [5, c. 138] 

ɿʘ ʩʯʝʪ ʨʦʩʪʘ ʯʠʩʣʘ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʫʚʝʣʠʯʠʣʘʩʴ ʩʢʦʨʦʩʪʴ ʦʙʦ-

ʨʦʪʘ ʢʘʧʠʪʘʣʘ ʠ ʧʦʚʳʩʠʣʘʩʴ ʣʠʢʚʠʜʥʦʩʪʴ ʨʳʥʢʘ. ʃʠʢʚʠʜʥʦʩʪʴ ʞʝ ʧʨʠʚʣʝ-

ʢʘʝʪ ʚʩʝ ʥʦʚʳʭ ʠʥʚʝʩʪʦʨʦʚ. ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠʭ ʚ ʩʦʚʨʝʤʝʥʥʫʶ ʵʢʦʥʦʤʠʢʫ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟ-

ʤʝʥʠʣʦ ʝʝ, ʧʦʟʚʦʣʷʷ ʙʳʩʪʨʝʝ, ʢʘʯʝʩʪʚʝʥʥʝʝ, ʵʬʬʝʢʪʠʚʥʝʝ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ, ʭʨʘʥʠʪʴ ʝʝ ʚ ʥʝʠʟʤʝʨʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʤʛʥʦʚʝʥʥʦ ʧʝʨʝʜʘ-
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ʚʘʪʴ ʜʘʥʥʳʝ ʥʘ ʣʶʙʳʝ ʨʘʩʩʪʦʷʥʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʳʩʪʨʦ 

ʩʪʘʥʦʚʷʪʩʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤ ʩʪʠʤʫʣʦʤ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, 

ʦʥʠ ʪʘʢʞʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʯʘʩʪʥʳʤ ʣʠʮʘʤ, ʬʠʨʤʘʤ ʠ ʩʦʦʙʱʝʩʪʚʘʤ, 

ʟʘʥʠʤʘʶʱʠʤʩʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʠ ʪʚʦʨʯʝʩʢʠ ʨʝʰʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ. 28 ʠʶʣʷ 

2017 ʛʦʜʘ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʠ ʧʨʠʥʷʪʘ ʢ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʘ 

çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè ʢʘʢ ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʥʘ ʧʝʨʠʦʜ ʜʦ 2025 ʛʦʜʘ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʦʡ ʦʧʨʝʜʝʣʝʥʳ 

ʧʷʪʴ ʙʘʟʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ: ʥʦʨʤʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʢʘʜʨʳ ʠ ʦʙʨʘʟʦ-

ʚʘʥʠʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʟʘʜʝʣʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ. ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʝʜʩʪʦʠʪ ʨʝʘʣʠʟʦʚʘʪʴ, "ʦʧʠʨʘʷʩʴ 

ʥʘ ʥʘʢʦʧʣʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ". ʀʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʛʨʦʤʥʫʶ ʤʘʪʝʨʠʘʣʴʥʫʶ 

ʮʝʥʥʦʩʪʴ, ʠ ʝʩʣʠ ʦʥʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʟʘʱʠʱʝʥʳ, ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ 

ʜʦʩʪʫʧ ʢ ʵʪʠʤ ʨʝʩʫʨʩʘʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʘʪʘʩʪʨʦʬʘʤ, ʘ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥ-

ʢʫʨʝʥʮʠʠ ʢʦʨʧʦʨʘʮʠʡ, ʬʠʨʤ ʠ ʮʝʣʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʤʦʞʝʪ ʨʘʜʠʢʘʣʴʥʦ ʠʟ-

ʤʝʥʠʪʴ ʩʠʪʫʘʮʠʶ ʚ ʧʦʣʴʟʫ ʧʦʣʫʯʠʚʰʝʛʦ ʪʘʢʦʡ ʜʦʩʪʫʧ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʦʛʨʦʤʥʫʶ 

ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʘ ʠ ʵʢʦʥʦʤʠʢʠ. ʄʦʛʫ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʚʘʞʥʳ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʥʘʩʳʱʝʥ-

ʥʦʩʪʴ ʩʪʨʘʥʳ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ ʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʩʚʷʟʠ, ʥʘʣʠʯʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ð ʩʣʦ-

ʚʦʤ, ʚʩʝ ʵʣʝʤʝʥʪʳ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʦʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙ-

ʱʝʩʪʚʫ. ɺ ʩʦʚʨʝʤʝʥʥʳʤ ʤʠʨʝ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʝ ʩʘʤʠʤ ʧʦ ʫʨʦʚʥʝʤ ʥʘʫʢʠ ʠ ʚ ʩʪʨʘʥʝ, ʥʦ ʝʱʝ ʠ ʩʣʦʞʥʳʤ ʢʦʤʧʣʝʢʩʦʤ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʟʥʘʥʠʡ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʚ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ. ʀʩʭʦʜʷ 

ʠʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʭʦʯʫ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʨʘʟ-

ʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ ʧʦ ʧʨʘʚʫ ʥʘʟʳʚʘʶʪ ʵʪʘʧʦʤ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ. ʀʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʘ ʪʘʢ ʞʝ ʧʦʚʳʰʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ, ʜʫʭʦʚʥʦ-

ʛʦ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ ʣʶʜʝʡ. 
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ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʫʙʲʝʢʪ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʧʨʦʭʦʜʠʪ ʧʫʪʴ ʦʪ ʚʨʝʤʝʥ-

ʥʦʡ ʜʦ ʫʩʪʦʡʯʠʚʦʡ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢʨʝʜʠʪʦʨʦʚ. ɹʘʥ-
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Bankruptcy is the result of a crisis financial state of an enterprise, in which a 

business entity goes from a temporary to a steady inability to meet the demands of cred-

itors. Bankruptcy is a crisis, and in order to prevent it or to overcome it, it is necessary 

to manage finances using special methods. 
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ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ (ʙʘʥʢʨʦʪʩʪʚʦ) ï ʥʝʧʣʘʪʝʞʝʩʧʦ-

ʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʠʤʝʶʱʘʷ ʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʘʚʦʤʝʨʥʦ ʦʙʲ-
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ʷʚʣʝʥʥʘʷ ʜʦʣʞʥʠʢʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʠʣʠ ʧʨʠʟʥʘʥʥʘʷ 

ʩʫʜʦʤ. 

ʉʫʪʴ ʙʘʥʢʨʦʪʩʪʚʘ ʩʦʩʪʦʠʪ ʚ ʦʪʩʫʪʩʪʚʠʠ ʜʝʥʝʛ ʫ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʥʝ-

ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʦʣʞʥʠʢʘ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʨʝʙʦʚʘʥʠʷ 

ʢʨʝʜʠʪʦʨʦʚ ʧʦ ʜʝʥʝʞʥʳʤ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ɿʘʢʦʥʦʤ ʈʌ çʆ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 

(ʙʘʥʢʨʦʪʩʪʚʝ)è ʧʦʜ ʙʘʥʢʨʦʪʩʪʚʦʤ (ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ) ʧʨʝʜʧʨʠʷʪʠʡ 

ʧʦʥʠʤʘʝʪʩʷ ʧʨʠʟʥʘʥʥʘʷ ʘʨʙʠʪʨʘʞʥʳʤ ʩʫʜʦʤ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʫʜʦʚʣʝʪʚʦ-

ʨʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢʨʝʜʠʪʦʨʦʚ ʧʦ ʜʝʥʝʞʥʳʤ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ, ʦ ʚʳʧʣʘʪʝ 

ʚʳʭʦʜʥʳʭ ʧʦʩʦʙʠʡ ʠ (ʠʣʠ) ʦʙ ʦʧʣʘʪʝ ʪʨʫʜʘ ʣʠʮ, ʨʘʙʦʪʘʶʱʠʭ ʠʣʠ ʨʘʙʦ-

ʪʘʚʰʠʭ ʧʦ ʪʨʫʜʦʚʦʤʫ ʜʦʛʦʚʦʨʫ, ʠ (ʠʣʠ) ʠʩʧʦʣʥʠʪʴ ʦʙʷʟʘʥʥʦʩʪʴ ʧʦ ʫʧʣʘʪʝ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʣʘʪʝʞʝʡ, ʝʩʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʠ (ʠʣʠ) 

ʦʙʷʟʘʥʥʦʩʪʴ ʥʝ ʠʩʧʦʣʥʝʥʳ ʠʤ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʤʝʩʷʮʝʚ ʩ ʜʘʪʳ, ʢʦʛʜʘ ʦʥʠ 

ʜʦʣʞʥʳ ʙʳʣʠ ʙʳʪʴ ʠʩʧʦʣʥʝʥʳ [5]. 

ɹʘʥʢʨʦʪʩʪʚʦ ʧʨʝʜʦʧʨʝʜʝʣʝʥʦ ʩʫʱʥʦʩʪʴʶ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʩʚʷʟʘʥʳ ʩ ʨʠʩʢʦʤ ʧʦʪʝʨʴ. ʈʠʩʢʦʚʳʝ ʩʠʪʫʘʮʠʠ ʤʦʛʫʪ ʚʦʟ-

ʥʠʢʘʪʴ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ: ʦʪ ʜʦʩʪʘʚʢʠ ʩʳʨʴʷ ʠ 

ʤʘʪʝʨʠʘʣʦʚ ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʜʘʞʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʠʯʠʥʳ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʝ: ʥʝʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʥʝʚʳ-

ʧʦʣʥʝʥʠʝ ʜʦʛʦʚʦʨʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦʩʪʘʚʱʠʢʘʤʠ ʩʳʨʴʷ, ʜʣʠʪʝʣʴʥʳʝ 

ʟʘʜʝʨʞʢʠ ʦʧʣʘʪʳ ʩʯʝʪʦʚ ʧʦʢʫʧʘʪʝʣʷʤʠ ʧʨʦʜʫʢʮʠʠ ʠ ʜʨ. 

ʕʪʠ ʧʦʪʝʨʠ ʚʝʜʫʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʨʠʙʳʣʴʥʦʩʪʠ ʢʘʧʠʪʘʣʘ ʠ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʶ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ, ʯʪʦ ʫʩʫʛʫʙʣʷʝʪʩʷ, ʝʩʣʠ ʢʨʝʜʠʪʦʨʳ ʥʝ 

ʚʦʟʦʙʥʦʚʣʷʶʪ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʊʦʛʜʘ ʧʨʝʜʧʨʠʷʪʠʝ ʜʦʣʞʥʦ ʚʳʧʣʘʪʠʪʴ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʮʝʥʪʳ, ʥʦ ʠ ʩʫʤʤʫ ʦʩʥʦʚʥʦʛʦ ʜʦʣʛʘ. ɺ ʫʩʣʦʚʠʷʭ ʞʝ ʦʪʩʫʪʩʪʚʠʷ 

ʥʘʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʧʦʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʣʠʢʚʠʜʥʦʩʪʠ ʘʢʪʠʚʦʚ. ʕʪʦ ʩʦ-

ʩʪʦʷʥʠʝ ʥʘʟʳʚʘʶʪ ʪʝʭʥʠʯʝʩʢʦʡ ʥʝʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴʶ. ʋʞʝ ʥʘ ʵʪʦʡ 

ʩʪʘʜʠʠ ʚʦʟʤʦʞʥʦ ʦʙʨʘʱʝʥʠʝ ʢʨʝʜʠʪʦʨʦʚ ʚ ʩʫʜ ʦ ʧʨʠʟʥʘʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʙʘʥʢʨʦʪʦʤ. 

ʆʜʥʘ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʠʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʘʥʢʨʦʪʩʪʚʘ 

ï ʵʪʦ ʨʘʙʦʪʘ ʥʘ ʦʩʥʦʚʝ Z ʩʯʝʪʘ ɸʣʴʪʤʘʥʘ. ʆʥ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʢʦʥʢʨʝʪ-

ʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʧʘʨʘʤʝʪʨʘʭ, ʧʦʵʪʦʤʫ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʤʝ-

ʪʦʜʘʤ. ɸʣʴʪʤʘʥ ʨʘʟʨʘʙʦʪʘʣ ʧʷʪʠʬʘʢʪʦʨʥʫʶ ʤʦʜʝʣʴ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʜʝʢʩʘ 

ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʇʦ ʟʥʘʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ Z ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʙʘʥʢʨʦʪʩʪʚʘ ʬʠʨʤʳ. 

ὤ ρȟς ρȟτ σȟσ πȟφ ρȟπ                             ρ  
           ̄̅ȡ̆ 

x1 - ʦʙʦʨʦʪʥʳʡ ʢʘʧʠʪʘʣ/ʩʫʤʤʘ ʘʢʪʠʚʦʚ; 
x2 - ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʨʠʙʳʣʴ/ʩʫʤʤʘ ʘʢʪʠʚʦʚ; 

x3 - ʦʧʝʨʘʮʠʦʥʥʘʷ ʧʨʠʙʳʣʴ/ʩʫʤʤʘ ʘʢʪʠʚʦʚ; 

x4 - ʨʳʥʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʘʢʮʠʡ/ʟʘʜʦʣʞʝʥʥʦʩʪʴ; 

x5 - ʚʳʨʫʯʢʘ/ʩʫʤʤʘ ʘʢʪʠʚʦʚ. 
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ɿʥʘʯʝʥʠʝ Z< 1,81 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʙʘʥʢʨʦʪ-

ʩʪʚʘ, ʘ ʟʥʘʯʝʥʠʝ Z> 2,7 ʛʦʚʦʨʠʪ ʦ ʤʘʣʦʡ ʝʛʦ ʚʝʨʦʷʪʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ 

ʣʝʪ. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ ʦʛʨʘʥʠʯʝʥ-

ʥʦʩʪʴ ʝʝ ʜʝʡʩʪʚʠʷ. ʆʥʘ ʧʦʜʭʦʜʠʪ ʪʦʣʴʢʦ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʩʚʦʠ ʘʢʮʠʠ ʥʘ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ. ʊʘʢʞʝ ʵʪʘ ʤʦʜʝʣʴ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʘʥʠʡ, ʥʦ ʥʝ ʚʩʝʛʜʘ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ ʥʝ 

ʫʯʠʪʳʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʊʝʤ ʙʦʣʝʝ ʦʥʘ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʦʚʦʣʴʥʦ ʜʘʚʥʦ ʠ ʩ ʪʝʭ ʧʦʨ ʩʠʪʫʘʮʠʷ ʚ ʵʢʦʥʦʤʠʢʝ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʤʠʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ. ɽʝ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʫʥʠ-

ʚʝʨʩʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʦʥʘ ʥʝ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʠʪʫʘʮʠʶ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ 

ʵʢʦʥʦʤʠʢʠ. 

ʊʘʢʦʡ ʤʝʪʦʜ, ʢʘʢ çʏʝʪʳʨʝʭʬʘʢʪʦʨʥʘʷ ʧʨʦʛʥʦʟʥʘʷ ʤʦʜʝʣʴè ʩ ʦʪʣʠ-

ʯʘʶʱʠʤʩʷ ʥʘʙʦʨʦʤ ʬʘʢʪʦʨʦʚ, ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʚ 1977 ʛ. ʙʨʠʪʘʥʩʢʠʤʠ 

ʫʯʝʥʳʤʠ ʈ. ʊʘʬʣʝʨʦʤ ʠ ɻ. ʊʠʰʦʫ, ʢʦʪʦʨʳʝ ʘʧʨʦʙʠʨʦʚʘʣʠ ʧʦʜʭʦʜ ɸʣʴʪ-

ʤʘʥʘ ʥʘ ʜʘʥʥʳʭ 80 ʙʨʠʪʘʥʩʢʠʭ ʢʦʤʧʘʥʠʡ. ʆʥʘ ʠʤʝʝʪ ʚʠʜ: 

ὤ πȟυσ πȟρσ πȟρψ πȟρφ                         ς  
           ̄̅ȡ̆ 

x1 ð ʦʪʥʦʰʝʥʠʝ ʧʨʠʙʳʣʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʢ ʢʨʘʪʢʦʩʨʦʯʥʳʤ ʦʙʷʟʘ-

ʪʝʣʴʩʪʚʘʤ; 

x2 ð ʦʪʥʦʰʝʥʠʝ ʦʙʦʨʦʪʥʳʭ ʘʢʪʠʚʦʚ ʢ ʩʫʤʤʝ ʦʙʷʟʘʪʝʣʴʩʪʚ; 

x3 - ʦʪʥʦʰʝʥʠʝ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʢ ʩʫʤʤʝ ʘʢʪʠʚʦʚ; 

x4 - ʦʪʥʦʰʝʥʠʝ ʚʳʨʫʯʢʠ ʢ ʩʫʤʤʝ ʘʢʪʠʚʦʚ. 

ɽʩʣʠ ʚʝʣʠʯʠʥʘ Z ʙʦʣʴʰʝ 0,3 - ʨʠʩʢ ʙʘʥʢʨʦʪʩʪʚʘ ʥʝʚʝʣʠʢ, ʝʩʣʠ 

ʤʝʥʴʰʝ 0,2, ʪʦ ʙʘʥʢʨʦʪʩʪʚʦ ʙʦʣʝʝ ʯʝʤ ʚʝʨʦʷʪʥʦ [3, 4]. 

ʄʝʪʦʜ ʧʦ ʤʦʜʝʣʠ ʉʧʨʠʥʛʝʡʪʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
ὤ ρȟπσ σȟπχ πȟφφ πȟτ                             (3)  

ʛʜʝ 
ɸ ð ʨʘʙʦʯʠʡ ʢʘʧʠʪʘʣ / ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʘʢʪʠʚʦʚ; 

ɺ ð ʧʨʠʙʳʣʴ ʢ ʫʧʣʘʪʝ ʥʘʣʦʛʦʚ ʠ ʧʨʦʮʝʥʪʦʚ / ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʘʢ-

ʪʠʚʦʚ; 

ʉ ð ʧʨʠʙʳʣʴ ʢ ʫʧʣʘʪʝ ʥʘʣʦʛʦʚ / ʢʨʘʪʢʦʩʨʦʯʥʘʷ ʟʘʜʦʣʞʝʥʥʦʩʪʴ; 

D ð ʦʙʲʝʤ ʧʨʦʜʘʞʠ / ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʘʢʪʠʚʦʚ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʘʥʢʨʦʪʩʪʚʘ ʧʦ ʵʪʦʡ ʤʦ-

ʜʝʣʠ ʩʦʩʪʘʚʣʷʝʪ 92%, ʪʝʤ ʥʝ ʤʝʥʝʝ ʩʦ ʚʨʝʤʝʥʝʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʤʝʥʴ-

ʰʘʝʪʩʷ. ɽʩʣʠ 

Z< 0,862, ʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʙʘʥʢʨʦʪʦʤ. 

ɺ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʫʭʬʘʢʪʦʨʥʘʷ 

ʤʦʜʝʣʴ. ɼʣʷ ʥʝʝ ʚʳʙʠʨʘʶʪ ʜʚʘ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʷ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʙʘʥʢʨʦʪʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ: 

x1 ð ʧʦʢʘʟʘʪʝʣʴ ʪʝʢʫʱʝʡ ʣʠʢʚʠʜʥʦʩʪʠ; 

x2 - ʧʦʢʘʟʘʪʝʣʴ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʟʘʝʤʥʳʭ ʩʨʝʜʩʪʚ ʚ ʘʢʪʠʚʘʭ. 
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ʌʦʨʤʫʣʘ ʜʚʫʭʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ ʠʤʝʝʪ ʚʠʜ: 

ὤ πȟσψχχρȟπχσφπȟπυχχω                                (4) 

ɽʩʣʠ Z < 0, ʚʝʨʦʷʪʥʦʩʪʴ ʙʘʥʢʨʦʪʩʪʚʘ ʥʝʚʝʣʠʢʘ, ʝʩʣʠ Z > 0, ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʙʘʥʢʨʦʪʩʪʚʘ ʚʳʩʦʢʘʷ [4]. 

ʄʝʪʦʜ ʙʘʣʴʥʦʡ ʦʮʝʥʢʠ (ʧʦʢʘʟʘʪʝʣʴ ɸʨʛʝʥʪʠ). ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʤʝ-

ʪʦʜʠʢʝ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʝʜʧʦʣʦʞʝʥʠʡ, ʯʪʦ: 

1.ʀʜʝʪ ʧʨʦʮʝʩʩ, ʚʝʜʫʱʠʡ ʢ ʙʘʥʢʨʦʪʩʪʚʫ. 

2.ʇʨʦʮʝʩʩ ʵʪʦʪ ʜʣʷ ʩʚʦʝʛʦ ʟʘʚʝʨʰʝʥʠʷ ʪʨʝʙʫʝʪ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. 

3.ʇʨʦʮʝʩʩ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥ ʥʘ ʪʨʠ ʩʪʘʜʠʠ: 

ʘ) ʥʝʜʦʩʪʘʪʢʠ: ʢʦʤʧʘʥʠʠ, ʩʢʘʪʳʚʘʶʱʠʝʩʷ ʢ ʙʘʥʢʨʦʪʩʪʚʫ, ʛʦʜʘʤʠ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʦʯʝʚʠʜʥʳʭ ʟʘʜʦʣʛʦ ʜʦ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʙʘʥʢʨʦʪʩʪʚʘ; 

ʙ) ʦʰʠʙʢʠ: ʚʩʣʝʜʩʪʚʠʝ ʥʘʢʦʧʣʝʥʠʷ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʢʦʤʧʘʥʠʷ 

ʤʦʞʝʪ ʩʦʚʝʨʰʠʪʴ ʦʰʠʙʢʫ, ʚʝʜʫʱʫʶ ʢ ʙʘʥʢʨʦʪʩʪʚʫ (ʢʦʤʧʘʥʠʠ, ʥʝ ʠʤʝʶ-

ʱʠʝ ʥʝʜʦʩʪʘʪʢʦʚ, ʥʝ ʩʦʚʝʨʰʘʶʪ ʦʰʠʙʦʢ, ʚʝʜʫʱʠʭ ʢ ʙʘʥʢʨʦʪʩʪʚʫ); 

ʚ) ʩʠʤʧʪʦʤʳ: ʩʦʚʝʨʰʝʥʥʳʝ ʢʦʤʧʘʥʠʝʡ ʦʰʠʙʢʠ ʥʘʯʠʥʘʶʪ ʚʳʷʚʣʷʪʴ 

ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʩʠʤʧʪʦʤʳ ʧʨʠʙʣʠʞʘʶʱʝʡʩʷ ʥʝʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ: 

ʫʭʫʜʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʠʟʥʘʢʠ ʥʝʜʦʩʪʘʪʢʘ ʜʝʥʝʛ. ʕʪʠ ʩʠʤʧʪʦʤʳ ʧʨʦ-

ʷʚʣʷʶʪʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʠʣʠ ʪʨʠ ʛʦʜʘ ʧʨʦʮʝʩʩʘ, ʚʝʜʫʱʝʛʦ ʢ ʙʘʥʢʨʦʪʩʪ-

ʚʫ, ʢʦʪʦʨʳʡ ʯʘʩʪʦ ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʥʘ ʩʨʦʢ ʦʪ ʧʷʪʠ ʜʦ ʜʝʩʷʪʠ ʣʝʪ. 

ʂʘʞʜʦʤʫ ʬʘʢʪʦʨʫ (ʥʝʜʦʩʪʘʪʢʠ ʧʦʜʙʦʨʘ ʧʝʨʩʦʥʘʣʘ, ʦʰʠʙʢʠ ʚʝʜʝʥʠʷ 

ʙʠʟʥʝʩʘ, ʩʠʤʧʪʦʤʳ ʫʧʘʜʢʘ) ʧʨʠʩʚʘʠʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣ-

ʣʦʚ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ ʧʨʦʛʥʦʟʘ ʧʦ ɸʨʛʝʥʪʠ) ʠ ʨʘʩʩʯʠʪʳʚʘʶʪ 

ʘʛʨʝʛʠʨʦʚʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ - ɸ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥ ʣʠʙʦ ʥʫ-

ʣʝʤ, ʣʠʙʦ ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʣʣʦʚ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ, ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʟʥʘʯʝ-

ʥʠʷ ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ [3]. 

ʄʝʪʦʜʠʢʘ ɹʠʚʝʨʘ ï ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʙʘʥʢʨʦʪʩʪʚʘ 

ʋ. ɹʠʚʝʨʘ ʚʢʣʶʯʘʝʪ ʧʷʪʴ ʬʘʢʪʦʨʦʚ: ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʘʢʪʠʚʦʚ, ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʪʝʢʫʱʝʡ ʣʠʢʚʠʜʥʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʢʨʳʪʠʷ ʘʢʪʠʚʦʚ ʯʠʩʪʳʤ ʦʙʦ-

ʨʦʪʥʳʤ ʢʘʧʠʪʘʣʦʤ, ʢʦʵʬʬʠʮʠʝʥʪ ɹʠʚʝʨʘ, ʬʠʥʘʥʩʦʚʳʡ ʣʝʚʝʨʝʜʞ, ʥʦ ʩʧʝ-

ʮʠʘʣʠʩʪʳ ʩʯʠʪʘʶʪ ʝʝ ʥʝʧʨʠʤʝʥʠʤʦʡ ʚ ʈʌ, ʪʘʢ ʢʘʢ ʧʨʠ ʨʘʩʯʝʪʘʭ ʥʝ ʫʯʠ-

ʪʳʚʘʝʪʩʷ ʩʧʝʮʠʬʠʢʘ ʥʘʰʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʂ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤ ʤʝʪʦʜʘʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʙʘʥ-

ʢʨʦʪʩʪʚʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʝʪʦʜʠʢʫ ɼʘʚʳʜʦʚʦʡ - ɹʝʣʠʢʦʚʘ. ʆʥʘ ʧʨʠʤʝʥʠ-

ʤʘ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʘʢ ʢʘʢ ʫʯʠʪʳʚʘʝʪ ʠʭ ʩʧʝʮʠʬʠʢʫ. ʊʦʯ-

ʥʦʩʪʴ ʪʘʢʦʡ ʤʦʜʝʣʠ, ʧʦ ʤʥʝʥʠʶ ʝʝ ʩʦʟʜʘʪʝʣʝʡ, ʙʣʠʟʠʪʩʷ ʢ 80%. 

ɹʘʟʠʨʫʝʪʩʷ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʝ ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʢʦ-

ʪʦʨʦʝ ʨʘʩʩʯʠʪʳʚʘʝʪ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʠʩʢʘ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ - R ʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʜʝʣʘʝʪʩʷ ʧʨʦʛʥʦʟ. 

ʋʨʘʚʥʝʥʠʝ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

Ὑ ψȟσψ ὑς πȟπυτ πȟπφσ                            υ  
          ̄̅ȡ̆ 
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K1 ð ʦʙʦʨʦʪʥʳʡ ʢʘʧʠʪʘʣ/ʘʢʪʠʚʳ; 

K2 ð ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ/ʩʦʙʩʪʚʝʥʥʳʡ ʢʘʧʠʪʘʣ; 

K3 ð ʚʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ/ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʘʢʪʠʚʦʚ; 

K4 ð ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ/ʟʘʪʨʘʪʳ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʯʪʠ ʚʩʝ ʤʝʪʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʘʥ-

ʢʨʦʪʩʪʚʘ ʧʦʩʪʨʦʝʥʳ ʥʘ ʙʘʟʝ ʜʠʩʢʨʠʤʠʥʘʥʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ 

ʜʘʶʪ ʪʦʯʥʦʡ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʙʘʥʢʨʦʪʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʇʨʠʤʝʥʝʥʠʝ ʟʘʨʫʙʝʞʥʳʭ ʤʦʜʝʣʝʡ ʢ ʬʠʥʘʥʩʦʚʦʤʫ ʘʥʘʣʠʟʫ ʦʪʝʯʝʩʪ-

ʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʪʨʝʙʫʝʪ ʦʩʪʦʨʦʞʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʫʯʠʪʳʚʘʶʪ 

ʩʧʝʮʠʬʠʢʫ ʙʠʟʥʝʩʘ (ʥʘʧʨʠʤʝʨ, ʩʪʨʫʢʪʫʨʫ ʢʘʧʠʪʘʣʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʩʪʨʘʥʝ ʠ ʨʘʟʣʠʯʠʷ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʝ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘ-

ʙʦʪʢʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʘʥʢʨʦʪʩʪʚʘ ʩ ʫʯʝʪʦʤ 

ʩʧʝʮʠʬʠʢʠ ʦʪʨʘʩʣʝʡ ʠ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 
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ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

ʀʅɼɽʂʉɸ ʏɽʃʆɺɽʏɽʉʂʆɻʆ ʈɸɿɺʀʊʀʗ 

 

ɸ.ʄ. ɼʶʜʶʢʠʥʘ, ɸ.ɸ. ʏʠʩʪʷʢʦʚʘ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɽ.ɺ. ʂʦʣʜʝʝʚʘ, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɻ. ɼʝʤʠʜʦʚʘ 

 
ʉʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʝʡʪʠʥʛʘ 

ʩʪʨʘʥ ʧʦ ʠʥʜʝʢʩʫ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʟʘ 2017 ʛʦʜ. ʄʝʩʪʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʨʘʩʩʤʦʪʨʝʥʦ ʦʪʜʝʣʴʥʦ.  
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ɸʥʘʣʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʢʨʦʵʢʦʥʦʤʠ-

ʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʸʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʠʥʘʤʠʢʝ ʵʢʦʥʦʤʠʢʠ, ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʯʝʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʥʝ ʪʦʣʴʢʦ ʦ ʝʸ ʨʦʩʪʝ, ʥʦ ʠ ʦʙ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʯʠʪʘʝʪʩʷ ʠʥʬʦʨʤʘʪʠʚʥʳʤ, ʦʜʥʘʢʦ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʝ ʜʘʶʪ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʨʦʚʥʝ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʦʪʜʝʣʴʥʦʛʦ ʛʦ-

ʩʫʜʘʨʩʪʚʘ ʠ ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʛʨʘʞʜʘʥ, ʢʦʪʦʨʳʝ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʥʝʤʘʣʦʚʘʞʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʚ ʦʧʨʝʜʝʣʝ-

ʥʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ʀʟ ʵʪʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʚ 1990-ʭ ʛʛ. ʥʘ ʧʝʨʚʦʤ çɼʦʢʣʘʜʝ ʦ ʯʝʣʦʚʝʯʝ-

ʩʢʦʤ ʨʘʟʚʠʪʠʠè ʆʆʅ ʥʝʩʢʦʣʴʢʠʤʠ ʵʢʦʥʦʤʠʩʪʘʤʠ ʚʦ ʛʣʘʚʝ ʩ ʄʘʭʙʫʙʦ-

ʤʫʣʴ-ʍʘʢʘ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʞʠʟʥʠ ʀʥʜʝʢʩ ʯʝʣʦʚʝʯʝʩʢʦ-

ʛʦ ʨʘʟʚʠʪʠʷ (ʀʏʈ) ʠʣʠ ʀʥʜʝʢʩ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

(ʀʈʏʇ). ʉ 1993 ʛʦʜʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʝʞʝʛʦʜʥʦʤ ʦʪʯʝʪʝ 

ʆʆʅ ʦ ʨʘʟʚʠʪʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ.  

ʉ 2010ʛ. ʀʏʈ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʨʝʜʥʝʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʪʨʸʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ, ʘ ʠʤʝʥʥʦ ɺʅɼ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ (ɺʘʣʦʚʦʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʜʦ-

ʭʦʜ); ʜʦʩʪʫʧ ʢ ʦʙʨʘʟʦʚʘʥʠʶ, ʠʟʤʝʨʷʶʱʠʡʩʷ ʫʨʦʚʥʝʤ ʛʨʘʤʦʪʥʦʩʪʠ ʚʟʨʦʩ-

ʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʚʦʢʫʧʥʳʤ ʚʘʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʭʚʘʪʘ ʦʙʨʘʟʦʚʘ-

ʥʠʝʤ; ʘ ʪʘʢʞʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ʕʪʠ ʘʩʧʝʢʪʳ ʩʦʩʪʘʚʣʷʶʪ ʬʦʨʤʫʣʫ ʨʘʩʯʝʪʘ ʀʏʈ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʯʠʩʣʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʪ 0 ʜʦ 1. ʏʝʤ ʙʣʠʞʝ ʵʪʦ ʟʥʘʯʝʥʠʝ ʢ 1, ʪʝʤ ʚʳ-

ʰʝ ʫʨʦʚʝʥʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʩʪʨʘʥʝ, ʘ ʟʥʘʯʠʪ ʠ ʫʨʦʚʝʥʴ ʞʠʟʥʠ. 

HDI=ЍὒὉὍzὉὍzὍὍ
σ

, [2] 

ʛʜʝ HDI (The Human Development Index) ï ʀʏʈ; LEI (Life Expectan-

cy Index) ï ʠʥʜʝʢʩ ʜʦʣʛʦʣʝʪʠʷ; EI (Education Index) ï ʠʥʜʝʢʩ ʦʙʨʘʟʦʚʘʥʠʷ; 

II(Income Index) ï ʠʥʜʝʢʩ ʜʦʭʦʜʘ (ɺʅɼ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ). 

ʂʘʞʜʳʡ ʠʟ ʠʥʜʝʢʩʦʚ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

I=
ὢ̕ ́̋ὢ̓άὭὲ

ὢάὥὼὢάὭὲ
, [2]

 

ʛʜʝὢ̕ ́̋̓,ὢάὭὲ, ὢάὥὼ ï ʬʘʢʪʠʯʝʩʢʦʝ, ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʪʨʸʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʦʩʣʝ ʧʨʦʠʟʚʝʜʸʥʥʳʭ ʧʦʜʩʯʸʪʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʨʝʡʪʠʥʛ ʩʪʨʘʥ, ʛʜʝ 

ʚʩʝ ʛʦʩʫʜʘʨʩʪʚʘ ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʠʪʦʛʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ʇʨʠ ʵʪʦʤ ʦʥʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʯʝʪʳʨʴʤʷ ʢʘʪʝʛʦʨʠʷʤʠ: ʩ ʦʯʝʥʴ ʚʳʩʦ-

ʢʠʤ ʫʨʦʚʥʝʤ ʀʏʈ (0,8 ʠ ʙʦʣʝʝ); ʩʪʨʘʥʳ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ (ʦʪ 0,7 ʜʦ 0,8); 

ʩʪʨʘʥʳ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ (ʦʪ 0,5 ʜʦ 0,6) ʠ ʩ ʥʠʟʢʠʤ (0.5 ʠ ʥʠʞʝ). 

ɺ ʦʬʠʮʠʘʣʴʥʦʤ ʦʪʯʸʪʝ ʆʆʅ ʟʘ 2017 ʛʦʜ, ʚʳʧʫʱʝʥʥʦʤ ʚ 2018 ʛʦʜʫ 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʩʪʨʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʝʣʠʯʠʥʦʡ ʧʦʢʘʟʘʪʝʣʷ ʀʏʈ. 

ʊʘʢʞʝ ʚ ʜʦʢʣʘʜʝ ʦʪʨʘʞʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʪʝʢʫʱʝʡ ʠ ʦʞʠʜʘʝʤʦʡ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʬʘʢʪʠʯʝʩʢʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʠ ʚʘʣʦ-

ʚʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ. 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʟʘʥʠʤʘʝʪ ʩʦʨʦʢ ʜʝʚʷʪʫʶ ʧʦʟʠʮʠʶ ʚ ʜʘʥʥʦʤ 

ʩʧʠʩʢʝ, ʚʦʡʜʷ ʚ ʛʨʫʧʧʫ ʩʪʨʘʥ ʩ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʀʏʈ, ʨʘʚʥʦʤ 0,816, ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ 71,2 ʛʦʜʘ, ʪʝʢʫʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʙʨʘ-

ʟʦʚʘʥʠʷ 12 ʣʝʪ, ʦʞʠʜʘʝʤʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʙʨʘʟʦʚʘʥʠʷ 15,5 ʣʝʪ ʠ 

ɺʅɼ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʨʘʚʥʦʤ 24,23 ʪʳʩ.$.  
 

 
 

ʈʠʩ. 1. ʇʦʢʘʟʘʪʝʣʠ ʈʌ [5] 
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ʇʨʠʤʝʨʥʦ ʥʘ ʦʜʥʫ ʜʝʩʷʪʫʶ ʦʪ ʈʌ ʦʪʩʪʘʸʪ ʂʫʚʝʡʪ (ʧʦʢʘʟʘʪʝʣʴ ʀʏʈ 

0,803). ʆʜʥʘʢʦ ʝʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʩʦʩʪʘʚʣʷʶʱʠʝ ʝʛʦ ʀʏʈ, ʪʦ ʤʦʞʥʦ ʟʘʤʝ-

ʪʠʪʴ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 7,3 ʛʦʜʘ. 

(ʦʯʝʥʴ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ), ʦʞʠʜʘʝʤʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ 13,6 

ʣʝʪ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 74,8 ʣʝʪ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʧʦʟʠʮʠʶ 

ʂʫʚʝʡʪʘ ʚ ʨʝʡʪʠʥʛʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʨʘʟʤʝʨ ɺʅɼ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝ-

ʥʠʷ(70,524ʪʳʩ.$).  

 

 
 

ʈʠʩ. 2. ʇʦʢʘʟʘʪʝʣʠ ʂʫʚʝʡʪʘ [5] 

 

ʈʘʩʩʤʦʪʨʠʤ ʛʦʩʫʜʘʨʩʪʚʦ, ʟʘʥʠʤʘʶʱʝʝ ʚ ʨʝʡʪʠʥʛʝ ʩʪʨʘʥ ʙʦʣʝʝ ʚʳ-

ʩʦʢʫʶ ʧʦʟʠʮʠʶ, ʯʝʤ ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʛʦʩʫʜʘʨʩʪʚ 

ʷʚʣʷʝʪʩʷ ʂʘʪʘʨ, ʀʥʜʝʢʩ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʦʛʦ ʥʘ 2017ʛ. ʩʦʩʪʘ-

ʚʠʣ 0,856, ʧʨʠ ʵʪʦʤ ʪʝʢʫʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 

9,8 ʣʝʪ, ʦʞʠʜʘʝʤʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ 13,4 ʣʝʪ, ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 78,3 ʛʦʜʘ, ʘ ɺʅɼ ʙʦʣʝʝ 116 ʪʳʩ. $ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ. 

ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʧʦʢʘʟʘʪʝʣʷ ʢʦʤʧʝʥʩʠʨʫʶʪ çʥʝʜʦʙʦʨè ʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ-

ʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʷ ʂʘʪʘʨʫ ʚʳʩʦʢʫʶ ʧʦʟʠʮʠʶ ʚ 

ʨʝʡʪʠʥʛʝ. 

 

 
 

ʈʠʩ. 3. ʇʦʢʘʟʘʪʝʣʠ ʂʘʪʘʨʘ [5]  

 

ɽʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢʦ ʚʩʝʤʫ ʨʝʡʪʠʥʛʫ ʩʪʨʘʥ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʚ ʦʪ-

ʯʸʪʝ ʆʆʅ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʝʨʝʜʢʦ ʦʜʠʥ ʠʟ ʪʨʸʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʠʥʜʝʢʩʦʚ ʛʦʩʫʜʘʨʩʪʚʘ (ʠʣʠ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ) ʠʟʤʝʥʷʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦ ʠ 

ʜʘʞʝ ʫ ʩʪʨʘʥ, ʟʘʥʠʤʘʶʱʠʭ ʚ ʩʧʠʩʢʝ ʜʚʝ ʩʦʩʝʜʥʠʝ ʧʦʟʠʮʠʠ, ʢʘʢʦʡ-ʣʠʙʦ ʠʟ 

ʥʠʭ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʪʴʩʷ. 

ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʠ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʛʦʩʫʜʘʨʩʪʚ ʭʘ-

ʨʘʢʪʝʨʝʥ ʧʝʨʝʢʦʩ ʧʦʢʘʟʘʪʝʣʝʡ. ʅʝʜʦʙʦʨ ʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʦʤʧʝʥʩʠʨʫ-

ʝʪʩʷ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʜʨʫʛʦʛʦ, ʦʜʥʘʢʦ ʵʪʦ ʥʝ ʥʘʭʦʜʠʪ ʥʠʢʘʢʦʛʦ ʦʪʨʘ-

ʞʝʥʠʷ ʚ ʦʙʱʝʤ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʩʣʝʥʠʷ ʀʏʈ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʪʘʸʪʩʷ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʤʦʞʥʦ ʣʠ ʩʯʠ-

ʪʘʪʴ ʧʦʣʥʦʩʪʴʶ ʦʙʲʝʢʪʠʚʥʳʤ ʪʘʢʦʡ ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʜʘʥʥʦʛʦ ʧʦʢʘ-

ʟʘʪʝʣʷ ʧʨʠ ʘʥʘʣʠʟʝ ʵʢʦʥʦʤʠʢʠ ʠ ʨʘʟʚʠʪʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʨʘʥʳ; ʘ ʪʘʢʞʝ 

ʦʪʨʘʞʘʝʪ ʣʠ ʀʏʈ ʨʝʘʣʴʥʫʶ ʢʘʨʪʠʥʫ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ʇʦʜ ʩʦʤʥʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʘ ʠ ʧʦʣʥʦʪʘ ʩʧʠʩʢʘ ʧʦʢʘʟʘʪʝ-

ʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʨʘʩʯʸʪʝ ʀʥʜʝʢʩʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʙʲʷʩ-

ʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʠʥʜʝʢʩ ʥʝ ʫʯʠʪʳʚʘʝʪ ʫʨʦʚʝʥʴ ʢʫʣʴʪʫʨʳ ʛʨʘʞʜʘʥ, ʵʢʦ-
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ʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʦʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʠ 

ʨʷʜ ʜʨʫʛʠʭ ʥʝʤʘʣʦʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʥʘ ʣʶʙʦʤ ʩʦʚʨʝʤʝʥʥʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʫʩʣʫʛʠ. ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢ ʙʳʣʦ ʥʝ ʚʩʝʛʜʘ ʠ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʠʟʚʦʜʠʤʳʭ ʙʣʘʛ. ʉʦ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʪʘ-

ʥʦʚʠʣʦʩʴ ʚʩʝ ʙʦʣʴʰʝ, ʘ ʩʪʘʙʠʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʪʦʚʘʨʘ (ʫʩʣʫʛʠ) ʩʪʘʣʦ ʦʙʷʟʘ-

ʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʙʠʟʥʝʩʘ. ɽʩʣʠ ʨʘʥʴʰʝ ʢʦʤʧʘʥʠʷ ʚʳʙʠ-

ʨʘʣʘ ʩʚʦʝʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʪʦ ʪʝʧʝʨʴ ʧʦʩʣʝʜʥʠʡ ʚʳʙʠʨʘʝʪ ʢʦʤʧʘʥʠʶ, ʧʨʠ 

ʪʦʤ ʟʘʯʘʩʪʫʶ ʠʩʧʳʪʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʝ ʚʚʠʜʫ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʝʜʣʦʞʝʥʠʡ. ʇʦʷʚʣʝʥʠʝ ʠʥʪʝʨʥʝʪʘ ʧʨʦʠʟʚʝʣʦ ʥʘʩʪʦʷʱʫʶ ʨʝʚʦʣʶʮʠʶ ʚ 

ʢʦʤʤʝʨʮʠʠ, ʩʜʝʣʘʚ ʝʝ ʵʣʝʢʪʨʦʥʥʦʡ, ʮʠʬʨʦʚʦʡ. ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʫ ʥʘ 2019 

ʛʦʜ, ʦʙʦʨʦʪ ʚ ʩʝʢʪʦʨʝ E-commerce ʜʦʣʞʝʥ ʩʦʩʪʘʚʠʪʴ ʙʦʣʝʝ ʯʝʤ $3,4 ʪʨʣʥ., 

ʯʪʦ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 14 % ʦʪ ʚʩʝʛʦ ʦʙʦʨʦʪʘ ʤʠʨʦʚʦʛʦ ʨʠʪʝʡʣʘ. ɽʱʝ 
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ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʨʦʜʘʞʠ ʩʚʦʠʭ ʧʨʦʜʫʢʪʦʚ ʢʦʤʧʘʥʠʠ ʧʦʣʫʯʠʣʠ 

ʩ ʧʨʠʭʦʜʦʤ ʠ ʛʘʨʤʦʥʠʯʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʚ ʥʘʰʫ ʞʠʟʥʴ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʧʨʦʜʚʠʞʝʥʠʷ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʚ ʩʦ-

ʮʠʘʣʴʥʳʭ ʩʝʪʷʭ: ʪʘʨʛʝʪʠʨʦʚʘʥʥʘʷ ʨʝʢʣʘʤʘ, ʢʦʥʪʝʥʪ-ʤʘʨʢʝʪʠʥʛ, ʧʨʷʤʳʝ 

ʨʘʩʩʳʣʢʠ ʠ ʪ.ʜ. ɹʝʟʫʩʣʦʚʥʦ, ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʟʘʩʣʫʞʠʚʘʝʪ ʦʪʜʝʣʴʥʦʛʦ ʚʥʠ-

ʤʘʥʠʷ, ʥʦ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʙʫʜʝʪ ʣʠʰʴ ʧʝʨʚʳʡ ʠʟ ʥʠʭ [1]. 

ʊʘʨʛʝʪʠʨʦʚʘʥʥʘʷ ʨʝʢʣʘʤʘ ʠʣʠ ʪʘʨʛʝʪʠʥʛ (ʦʪ ʘʥʛʣ. targeting - ʥʘʮʝ-

ʣʠʚʘʥʠʝ) -ʵʪʦ ʦʩʦʙʳʡ ʚʠʜ ʨʝʢʣʘʤʥʦʛʦ ʦʙʨʘʱʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʤʤʝʨ-

ʯʝʩʢʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʢʦʤʧʘʥʠʠ ʨʘʩʩʯʠʪʘʥʦ ʥʘ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʨʫʛ 

ʣʶʜʝʡ (ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ, ʎɸ - ʜʘʣʝʝ), ʦʙʣʘʜʘʶʱʠʭ ʞʝʣʘʝʤʳʤʠ ʜʣʷ 

ʨʝʢʣʘʤʦʜʘʪʝʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʜʘʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʦʤ (ʪʘʨ-

ʛʝʪʦʣʦʛʦʤ) ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʨʝʢʣʘʤʳ. ʇʨʠʤʝʨ: ʢʦʤʧʘʥʠʷ ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦʤ ʙʨʝʣʦʢʦʚ ʩ ʥʦʤʝʨʦʤ ʠ ʤʘʨʢʦʡ ʘʚʪʦʤʦʙʠʣʷ ʟʘʢʘʟʯʠʢʘ. ʉʧʝʮʠʘ-

ʣʠʩʪ ʧʦ ʥʘʩʪʨʦʡʢʝ ʪʘʨʛʝʪʠʥʛʘ ʜʦʣʞʝʥ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʎɸ ʜʣʷ ʵʪʦʛʦ 

ʧʨʦʜʫʢʪʘ ʠ ʟʘʜʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʝʢʣʘʤʥʦʡ 

ʢʘʤʧʘʥʠʠ (ʥʘʧʨʠʤʝʨ, ʣʠʮʘ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 24 ʜʦ 45 ʣʝʪ, 

ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʨʝʛʠʦʥʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʧʨʦʷʚʣʷʶʱʠʝ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʦʦʙʱʝʩʪʚʘʭ ʩʝʪʠ, ʧʦʩʚʷʱʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʷʤ). ʇʨʠ ʢʘʞʫ-

ʱʝʡʩʷ ʧʨʦʩʪʦʪʝ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʪʘʢʦʛʦ ʪʠʧʘ ʨʝʢʣʘʤʳ ʥʝ-

ʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʝʟʦʥʥʦʩʪʴ (ʧʦʜʘʨʢʠ 

ʥʘ 8 ʤʘʨʪʘ ʠ 23 ʬʝʚʨʘʣʷ), ʩʠʪʫʘʪʠʚʥʦʩʪʴ, ñʙʦʣʠò ʠ ʞʝʣʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʪ.ʜ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʪʘʨʛʝʪʠʨʦʚʘʥʥʦʡ ʨʝʢʣʘ-ʤʳ:  

1) ʇʨʝʠʤʫʱʝʩʪʚʘ 

- ʊʦʯʥʦʝ ʧʦʧʘʜʘʥʠʝ ʚ ʞʝʣʘʝʤʫʶ ʎɸ (ʨʝʢʣʘʤʘ ʥʘ ʊɺ ʠ ʙʠʣʙʦʨʜʘʭ 

ʥʝ ʤʦʞʝʪ ʵʪʠʤ ʧʦʭʚʘʩʪʘʪʴʩʷ: ʝʝ ʚʠʜʷʪ ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝ-

ʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝ, ʢʦʤʫ ʘʙʩʦʣʶʪʥʦ ʥʝʠʥʪʝʨʝʩʝʥ ʧʨʦʜʫʢʪ) 

- ɺʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ʚ ʨʝ-

ʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

- ɹʦʣʴʰʦʡ ʦʭʚʘʪ ʘʫʜʠʪʦʨʠʠ ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʥʴʰʠʡ ʙʶʜʞʝʪ (ʟʘ-

ʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʥʘʩʪʨʦʡʢʠ) 

- ɻʠʙʢʦʩʪʴ ʠ ʜʠʥʘʤʠʯʥʦʩʪʴ (ʤʦʞʥʦ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʠʟʤʝʥʠʪʴ ʥʘ-

ʩʪʨʦʡʢʠ ʢʘʤʧʘʥʠʠ ʠʣʠ ʟʘʤʝʥʠʪʴ ʝʝ ʜʨʫʛʦʡ, ʯʝʛʦ ʥʝ ʩʢʘʞʝʰʴ ʦ ʨʝʢʣʘʤʝ ʥʘ 

ʬʠʟʠʯʝʩʢʠʭ ʥʦʩʠʪʝʣʷʭ, ʠʟʤʝʥʝʥʠʝ ʢʦʪʦʨʦʡ ʚʝʩʴʤʘ ʟʘʪʨʘʪʥʦ ʠ ʜʦʣʛʦ) 

- ɺʦʟʤʦʞʥʦʩʪʴ ʥʘʮʝʣʠʚʘʪʴʩʷ ʥʘ ʘʫʜʠʪʦʨʠʶ ʢʦʥʢʫʨʝʥʪʦʚ 

- ʃʝʛʢʦʩʪʴ ʠ ʙʳʩʪʨʦʪʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʛʠʧʦʪʝʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʢʘʤʧʘʥʠʠ ʠ ʎɸ 

2) ʅʝʜʦʩʪʘʪʢʠ 

- ɼʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦʝ ñʚʳʛʦʨʘʥʠʝò ʎɸ (ʘʫʜʠʪʦʨʠʷ, ʦʙʣʘʜʘʶʱʘʷ 
ʤʥʦʞʝʩʪʚʦʤ ʞʝʣʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʯʘʩʪʫʶ ʦʢʘʟʳʚʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʫʟʢʦʡ ʠ 

ʤʘʣʦʯʠʩʣʝʥʥʦʡ, ʘ ʟʥʘʯʠʪ, ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʫʚʠʜʷʪ ʦʙʲʷʚʣʝʥʠʝ ʟʘ ʢʦʨʦʪʢʠʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʧʦʩʣʝ ʯʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʦʚ ʩʥʠʞʘʝʪʩʷ) 
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- ʆʪʥʦʩʠʪʝʣʴʥʦ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʲʷʚʣʝʥʠʶ ʠ ʪʱʘʪʝʣʴʥʘʷ 
ʠʭ ʤʦʜʝʨʘʮʠʷ 

- ʇʦʣʴʟʦʚʘʪʝʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʤʦʪʠʚʠʨʦʚʘʥʳ ʥʘ ʧʦʢʫʧʢʫ ʧʨʦʜʫʢ-

ʪʘ, ʚʝʜʴ ʜʦ ʧʨʦʩʤʦʪʨʘ ʦʙʲʷʚʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʝʢʣʘʤʠʨʫʝʤʦʤ ʧʨʦʜʫʢ-

ʪʝ ʤʦʛʣʘ ʦʪʩʫʪʩʪʚʦʚʘʪʴ (ʚ ʵʪʦʤ ʦʥʘ ʦʯʝʥʴ ʩʠʣʴʥʦ ʧʨʦʠʛʨʳʚʘʝʪ ʢʦʥʪʝʢʩʪ-

ʥʦʡ ʨʝʢʣʘʤʝ ʧʦ ʪʠʧʫ Google Ad Words ʠ ʗʥʜʝʢʩ. ɼʠʨʝʢʪ, ʛʜʝ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴ ʩʘʤ ʬʦʨʤʠʨʫʝʪ ʟʘʧʨʦʩ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʦʚʘʨ/ʫʩʣʫʛʫ ʠ ʧʦʣʫʯʘʝʪ 

ʩʘʡʪʳ ʨʝʢʣʘʤʦʜʘʪʝʣʝʡ ʚ ʥʘʯʘʣʝ ʧʦʠʩʢʦʚʦʡ ʚʳʜʘʯʠ) 

- ɹʦʣʴʰʘʷ ʮʝʥʘ ʦʰʠʙʢʠ ʧʨʠ ʥʝʚʝʨʥʦʡ ʥʘʩʪʨʦʡʢʝ ʢʘʤʧʘʥʠʠ  

ʕʪʘʧʳ ʠ ʤʝʪʦʜʦʣʦʛʠʷ ʥʘʩʪʨʦʡʢʠ ʪʘʨʛʝʪʠʨʦʚʘʥʥʦʡ ʨʝʢʣʘʤʳ 

1) ʆʧʨʝʜʝʣʝʥʠʝ ʎɸ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ñʧʦʨʪʨʝʪʘò ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʦ-

ʜʫʢʪʘ (ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʚʩʝ ʟʥʘʯʠʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʪʠ-

ʧʠʯʥʦʛʦ ʧʦʢʫʧʘʪʝʣʷ: ʧʦʣ, ʚʦʟʨʘʩʪ, ʛʝʦʣʦʢʘʮʠʶ, ʠʥʪʝʨʝʩʳ, ʨʦʜ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʦʩʥʦʚʥʳʝ ñʙʦʣʠò (ʪʦ, ʯʝʤ ʯʝʣʦʚʝʢ ʥʝʜʦʚʦʣʝʥ ʠ ʯʪʦ ʧʨʠʥʦʩʠʪ ʝʤʫ 

ʪʨʫʜʥʦʩʪʠ), ʩʝʤʝʡʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʪ.ʜ.)  

2) ʌʦʨʤʫʣʠʨʦʚʘʥʠʝ n ʛʠʧʦʪʝʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʎɸ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʪʠʤ ʧʘʨʘʤʝʪʨʘʤ ʨʝʢʣʘʤʥʳʭ ʦʙʲʷʚ-

ʣʝʥʠʡ (ʧʨʠʤʝʨ: ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʘʪʴ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʙʨʝʣʦʢʠ ʩ ʥʦʤʝ-

ʨʦʤ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʛʜʘ ʩʧʝʮʠʘʣʠʩʪ ʩʪʨʦʠʪ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʢʪʦ ʙʦ-

ʣʝʝ ʩʢʣʦʥʝʥ ʢ ʧʦʢʫʧʢʝ ʵʪʦʛʦ ʪʦʚʘʨʘ, ʙʫʜʴ ʪʦ ʤʫʞʯʠʥʘ-ʘʚʪʦʣʶʙʠʪʝʣʴ 

ʩʨʝʜʥʠʭ ʣʝʪ, ʪʘʢʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ ʞʝʥʱʠʥʘ, ʞʝʣʘʶʱʘʷ ʩʜʝʣʘʪʴ ʧʦʜʘʨʦʢ 

ʤʫʞʫ ʠʣʠ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʢʣʠʝʥʪ ʠʟ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʢʦʪʦʨʳʡ 

ʥʘʡʜʝʪ ʵʪʦʪ ʘʢʩʝʩʩʫʘʨ ʭʦʨʦʰʠʤ ʧʦʜʘʨʢʦʤ ʜʣʷ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ) 

3) ʉʦʟʜʘʥʠʝ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʠʟʦʙʨʘ-

ʞʝʥʠʡ, ʪʝʢʩʪʦʚ, ʚʠʜʝʦ) ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʛʠʧʦʪʝʟ. 

4) ʅʘʩʪʨʦʡʢʘ ʨʝʢʣʘʤʥʳʭ ʢʘʤʧʘʥʠʡ ʚ ʨʝʢʣʘʤʥʦʤ ʢʘʙʠʥʝʪʝ ʩʦʮʠ-

ʘʣʴʥʦʡ ʩʝʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʎɸ, ʧʨʠʩʫʱʠʭ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʛʠʧʦʪʝʟʝ. 

5) ʊʝʩʪʠʨʦʚʘʥʠʝ ʛʠʧʦʪʝʟ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ ʙʶʜʞʝʪʝ ʠ ʘʥʘʣʠʟ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʧʨʘʚʜʘʥʥʦʩʪʠ ʢʘʞʜʦʡ ʠʟ ʥʠʭ (ʩʧʝʮʠʘʣʠʩʪ ʘʥʘʣʠʟʠʨʫʝʪ 

ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʤʧʘʥʠʠ, ʪʘʢʠʝ ʢʘʢ ʦʭʚʘʪ, ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʦʚ, 

CTR, eCPC, CPM, ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʣʶʯʘʝʪ ʩʘʤʳʝ ʥʝʵʬʬʝʢʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ 

ʢʘʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʩʝʙʷ ʢʘʢ ʩʣʠʰʢʦʤ ʜʦʨʦʛʠʝ ʠ ʥʝʨʝʟʫʣʴʪʘʪʠʚ-

ʥʳʝ) 

6) ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʦʙʲʝʤʥʦʝ ʙʶʜʞʝʪʠʨʦ-

ʚʘʥʠʝ) ʦʧʨʘʚʜʘʚʰʠʭ ʩʝʙʷ ʛʠʧʦʪʝʟ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʚʘʨʠʘʥʪʦʚ ʨʝʢ-

ʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ. 

7) ɼʠʥʘʤʠʯʝʩʢʘʷ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʤʧʘʥʠʡ ʠ ʠʭ ʦʧʪʠʤʠʟʘʮʠʷ 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ʂʦʨʦʪʢʦʚ ʄ.ɺ. ʀʥʪʝʨʥʝʪ-ʤʘʨʢʝʪʠʥʛ : ʪʝʢʩʪʳ ʣʝʢʮʠʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴ-

ʥʦʩʪʠ 1-26 02 03 çʄʘʨʢʝʪʠʥʛè / ʄ. ɺ. ʂʦʨʦʪʢʦʚ, ɼ. ɸ. ɾʫʢ.  ʄʠʥʩʢ : ɹɻʊʋ, 2011.  

166 ʩ.  
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ʋɼʂ 336.148 
 

ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʔ ɿɸ ʅɸʈʋʐɽʅʀʗ ɺ ɹʖɼɾɽʊʅʆʁ 

ʉʌɽʈɽ 
 

ɽ.ʆ. ɻʦʣʦʚʯʘʥʩʢʘʷ, ɸ.ʖ. ɺʦʣʢʦʚ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɸ.ʖ. ɺʦʣʢʦʚ, ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʘʢʘʜʝʤʠʷ ʙʠʟʥʝʩʘ ʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʄʋɹʠʅʊ) 

 
ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʥʘʨʫʰʝʥʠʝ ʠʣʠ ʥʝʠʩʧʦʣʥʝʥʠʝ 

ʙʶʜʞʝʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʩʦʚʝʨʰʝʥ-

ʩʪʚʫʝʪʩʷ ʠ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʚʳʜʚʠʛʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʥʦʨʤ ʠ ʧʦʨʷʜʢʘ ʧʨʠʚʣʝʯʝʥʠʷ ʢ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʘʨʫʰʝʥʠʷ ʙʶʜʞʝʪʥʦʛʦ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʶʜʞʝʪʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ; ʶʨʠʜʠʯʝʩʢʘʷ ʦʪʚʝʪʩʪ-

ʚʝʥʥʦʩʪʴ; ʙʶʜʞʝʪʥʦʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝ; ʤʝʨʘ ʧʨʠʥʫʞʜʝʥʠʷ. 
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Responsibility for violation or non-execution of the budget legislation is consid-

ered, the legislation is improved every year and the need to improve the rules and pro-

cedure for bringing to responsibility for violations of the budget legislation is put for-

ward. 
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ʉʫʱʝʩʪʚʫʶʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʳʭ ʤʥʝʥʠʡ ʧʦ ʚʦʧʨʦʩʫ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʩʪʠ ʙʶʜʞʝʪʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʢʘʢ ʦʪʜʝʣʴʥʦʛʦ ʚʠʜʘ ʶʨʠʜʠʯʝʩʢʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʥʘʨʫʰʝʥʠʝ ʙʶʜʞʝʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʢʘʢ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ, ʪʘʢ ʠ ʫʛʦʣʦʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ [1, ʉ. 3ï6]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚʠʜʘʤʠ ʧʨʘʚʦʥʘ-

ʨʫʰʝʥʠʡ ʙʶʜʞʝʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʚʳʷʚʣʷʝʤʦʛʦ ʬʠʥʘʥʩʦʚʳʤ ʢʦʥ-

ʪʨʦʣʝʤ [3], ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: ʥʝʩʦʙʣʶʜʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʦʮʝ-
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ʜʫʨ ʠ ʪʨʝʙʦʚʘʥʠʡ ʙʶʜʞʝʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ 

ʙʶʜʞʝʪʦʚ; ʥʘʨʫʰʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌ ʦ ʢʦʥʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʝ ʚ 

ʩʬʝʨʝ ʟʘʢʫʧʦʢ, ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩʣʫʛ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʥʫʞʜ; ʥʘʨʫʰʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌ ʦ ʙʫʭʛʘʣʪʝʨʩʢʦʤ 

ʫʯʝʪʝ ʠ (ʠʣʠ) ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʙʶʜʞʝʪʥʦʡ ʦʪʯʝʪʥʦʩʪʠ; ʥʝʵʬ-

ʬʝʢʪʠʚʥʦʝ ʠ ʥʝʮʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʠ ʧʨ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʦʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʝʤ, ʤʦʞʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʙʦʣʝʝ ʢʨʘʪʢʦʝ ï ʧʦʜ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʟʘ ʥʘʨʫʰʝʥʠʝ 

ʙʶʜʞʝʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ 

ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʩʦʚʝʨʰʝʥʥʦʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʝʨ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʧʨʠʥʫʞʜʝʥʠʷ ʢ ʚʠʥʦʚʥʦʤʫ ʣʠʮʫ. 

ɽʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʠʩʪʦʨʠʠ, ʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʚ ʧʦʩʪ-

ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʙʶʜʞʝʪʥʦʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝ ʚʳʰʣʦ 

ʠʟ ʧʣʦʩʢʦʩʪʠ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʦʪʜʝʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ. ɺ ʥʘʯʘ-

ʣʝ 1990-ʭ ʛʦʜʦʚ ʚ ʋʢʘʟʝ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 8 ʜʝʢʘʙʨʷ 

1992 ʛ. çʆ ʬʝʜʝʨʘʣʴʥʦʤ ʢʘʟʥʘʯʝʡʩʪʚʝè ʠ ʚ ʇʦʣʦʞʝʥʠʠ ʦ ʬʝʜʝʨʘʣʴʥʦʤ 

ʢʘʟʥʘʯʝʡʩʪʚʝ, ʫʪʚʝʨʞʜʝʥʥʦʤ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʪ 27 ʘʚʛʫʩʪʘ 1993 ʛ. ˉ 864, ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʳʝ ʤʝʨʳ ʧʨʠʥʫʞʜʝʥʠʷ ʠ ʬʠʥʘʥʩʦʚʳʝ ʩʘʥʢʮʠʠ ʟʘ ʥʝʮʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʦʨʷʜʢʘ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩ-

ʩʘ [4, ʉ. 15ï19]. 

ɼʘʣʴʥʝʡʰʘʷ ʵʚʦʣʶʮʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʙʶʜʞʝʪʥʦʝ ʧʨʘʚʦʥʘʨʫ-

ʰʝʥʠʝ ʩʚʷʟʘʥʘ ʩ ʧʨʠʥʷʪʠʝʤ ɹʶʜʞʝʪʥʦʛʦ ʂʦʜʝʢʩʘ ʈʌ, ʢʦʪʦʨʳʡ ʨʘʩʰʠʨʠʣ 

ʧʝʨʝʯʝʥʴ ʥʘʨʫʰʝʥʠʡ ʙʶʜʞʝʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʤʝʨ ʧʨʠʥʫʞʜʝʥʠʷ 

ʟʘ ʠʭ ʩʦʚʝʨʰʝʥʠʷ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʣʫʯʠʣ ʥʝʦʜʥʦʟʥʘʯʥʳʝ ʦʮʝʥʢʠ. ʅʝʢʦʪʦ-

ʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʠʟʥʘʣʠ ʯʘʩʪʴ IV ɹʂ ʢʨʘʡʥʝ ʥʝʫʜʘʯʥʳʤ ʨʘʟʜʝʣʦʤ 

ʂʦʜʝʢʩʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʘʚʪʦʨʳ ʧʦʩʧʝʰʠʣʠ ʟʘʷʚʠʪʴ ʦ ʧʦʷʚʣʝʥʠʠ 

ʥʦʚʦʡ çʙʶʜʞʝʪʥʦʡè ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʨʦʩʩʠʡʩʢʦʤ ʧʨʘʚʝ. 

ɹʝʟʫʩʣʦʚʥʦ, ʥʘ ʤʦʤʝʥʪ ʧʨʠʥʷʪʠʷ ɹʶʜʞʝʪʥʦʛʦ ʂʦʜʝʢʩʘ ʝʛʦ ʧʨʦ-

ʛʨʝʩʩʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʝʨ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʛʦ ʧʨʠʥʫʞʜʝʥʠʷ ʟʘ ʙʶʜʞʝʪʥʳʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ, ʩʣʦʞʥʦ ʙʳʣʦ ʦʩ-

ʧʦʨʠʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʪʦʣʴʢʦ ʙʳʣ ʜʘʥ ʧʨʠʤʝʨ ʵʪʠʭ ʤʝʨ. ɹʂ ʚʢʣʶʯʠʣ ʚ ʩʝʙʷ 

ʪʝ ʚʠʜʳ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʨʘʟʨʦʟʥʝʥʥʳʭ ʥʦʨʤʘ-

ʪʠʚʥʳʭ ʘʢʪʘʭ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣ ʤʝʨʳ ʧʨʠʥʫʞʜʝʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʘ ʚ 

ʯʘʩʪʠ ʤʝʨ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʘʨʫʰʝʥʠʷ ʙʶʜʞʝʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ 

ʪʝʢʩʪ ʂʦʜʝʢʩʘ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʦʪʩʳʣʢʠ ʢ ʜʝʡʩʪʚʦʚʘʚʰʝʤʫ ʥʘ ʪʦʪ ʧʝʨʠʦʜ 

ʂʦɸʇ. 

ʅʘʧʨʠʤʝʨ, ʩʧʫʩʪʷ ʜʚʘ ʛʦʜʘ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚ ʜʝʡʩʪʚʠʝ ɹʂ ʙʳʣ ʧʨʠ-

ʥʷʪ ʥʦʚʳʡ ʂʦɸʇ ʈʌ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʟʘ ʥʘʨʫʰʝʥʠʷ ʚ ʩʬʝʨʝ ʙʶʜʞʝʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ɹʂ ʚʥʝʩʝʥʳ ʥʝ ʙʳʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʧʣʦʪʴ ʜʦ ʧʨʠʥʷʪʠʷ 

ɿʘʢʦʥʘ ˉ 252-ʌɿ ɹʶʜʞʝʪʥʳʡ ʂʦʜʝʢʩ ʩʦʜʝʨʞʘʣ ʦʪʩʳʣʢʠ ʢ ʜʘʚʥʦ ʥʝ ʜʝʡ-
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ʩʪʚʫʶʱʝʤʫ ʂʦɸʇ ʈʉʌʉʈ 1984 ʛʦʜʘ, ʘ ʂʦɸʇ ʈʌ ʩʦʜʝʨʞʘʣ ʪʦʣʴʢʦ ʯʝʪʳʨʝ 

ʩʦʩʪʘʚʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ (ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ɹʂ ʈʌ ʥʘʟʳ-

ʚʘʣ 18 ʚʠʜʦʚ ʥʘʨʫʰʝʥʠʡ ʙʶʜʞʝʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ). 

ɺ ʂʦɸʇ ʈʌ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʩʘʥʢʮʠʠ: ʣʠʙʦ ʥʘʣʦʞʝ-

ʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʰʪʨʘʬʘ ʥʘ ʜʦʣʞʥʦʩʪʥʳʭ ʠʣʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, 

ʣʠʙʦ ʜʠʩʢʚʘʣʠʬʠʢʘʮʠʷ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʨʦʢ. ɺ ʮʝ-

ʣʦʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʞʝʩʪʦʯʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʘʨʫʰʝʥʠʝ 

ʙʶʜʞʝʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʫʚʝʣʠʯʠʣʩʷ ʨʘʟʤʝʨ ʘʜʤʠʥʠʩʪʨʘ-

ʪʠʚʥʦʛʦ ʰʪʨʘʬʘ ʧʦ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʥʘʨʫʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʙʶʜʞʝʪʘ. 

ʅʘʚʝʨʥʦʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʦ, ʯʪʦ ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʠʩʯʝʟʣʘ ʪʘʢʘʷ 

ʩʘʥʢʮʠʷ ʟʘ ʙʶʜʞʝʪʥʦʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝ, ʢʘʢ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. ʆʜʥʘʢʦ 

ʜʘʥʥʘʷ ʤʝʨʘ ʧʨʠʥʫʞʜʝʥʠʷ ʤʦʛʣʘ ʙʳ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠ-

ʚʳ ʜʠʩʢʚʘʣʠʬʠʢʘʮʠʠ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʰʪʨʘʬʫ. 

ʊʘʢ, ɻʝʡʭʤʘʥ ʆ.ʄ. ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʦʥʷʪʠʝ ʙʶʜʞʝʪʥʦʛʦ ʧʨʘʚʦʥʘ-

ʨʫʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʧʨʦʩ ʦʙ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʙʶʜʞʝʪʥʦʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝ ʚʩʝʛʜʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʢʨʠ-

ʪʠʢʝ ʚ ʨʘʟʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ [2, ʉ. 14]. 

ʉʣʝʜʫʝʪ ʪʘʢ ʞʝ ʧʨʠʚʝʩʪʠ ʤʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚ ʯʘʩ-

ʪʠ ʨʦʣʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʉʦʙʨʘʥʠʷ ʈʌ ʠ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʉʫʜʘ ʈʌ ʚ ʟʘ-

ʱʠʪʝ ʦʩʥʦʚʥʳʭ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʯʝʣʦʚʝʢʘ ʠ ʛʨʘʞʜʘʥʠʥʘ ʈʌ. ʋʩʪʘʥʦʚʣʝʥʥʘʷ 

ʚ ʩʪ. 45 ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ ʛʘʨʘʥʪʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʱʠʪʳ ʧʨʘʚ ʠ ʩʚʦ-

ʙʦʜ ʯʝʣʦʚʝʢʘ ʠ ʛʨʘʞʜʘʥʠʥʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʟʘʱʠʪʘ ʦʩʥʦʚ-

ʥʳʭ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚ ʪʦʤ 

ʯʠʩʣʝ, ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤʠ. ʂ ʩʝʨʴʝʟʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʧʨʘʚ ʯʝʣʦʚʝʢʘ 

ʧʨʠʚʦʜʷʪ ʪʘʢʞʝ ʥʝʮʝʣʝʚʳʝ ʨʘʩʭʦʜʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ 

ʠʣʠ ʠʭ ʭʠʱʝʥʠʝ. ʉʯʝʪʥʘʷ ʇʣʘʪʘ ʈʌ, ʬʦʨʤʠʨʫʝʤʘʷ ʌʝʜʝʨʘʣʴʥʳʤ ʉʦʙʨʘ-

ʥʠʝʤ ʈʌ ʧʨʠʟʚʘʥʘ ʧʦʤʦʛʘʪʴ ʧʘʨʣʘʤʝʥʪʫ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʥʪʨʦʣʷ ʟʘ 

ʠʩʧʦʣʥʝʥʠʝʤ ʙʶʜʞʝʪʘ ʩʪʨʘʥʳ. ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʦʪʯʝ-

ʪʳ ʉʯʝʪʥʦʡ ʇʘʣʘʪʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʦʚʝʨʦʢ ʚ ʌʝʜʝʨʘʣʴ-

ʥʦʝ ʉʦʙʨʘʥʠʝ ʈʌ. ʄʘʪʝʨʠʘʣʳ ʩ ʬʘʢʪʘʤʠ ʚʳʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʉʯʝʪ-

ʥʦʡ ʇʘʣʘʪʦʡ ʚ ʩʬʝʨʝ ʠʩʧʦʣʥʝʥʠʷ ʙʶʜʞʝʪʘ ʩʪʨʘʥʳ ʥʘʧʨʘʚʣʷʶʪʩʷ ʪʘʢʞʝ ʚ 

ɻʝʥʝʨʘʣʴʥʫʶ ʧʨʦʢʫʨʘʪʫʨʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʣʷ ʧʨʦʚʝʨʢʠ. ɸʥʘʣʦ-

ʛʠʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʨʛʘʥʳ ʚʥʝʰʥʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʚ ʨʝʛʠʦʥʘʭ [5]. ʆʜʥʘʢʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʚ ʨʘʤʢʘʭ ʧʘʨʣʘʤʝʥʪʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʟʘ ʠʩʧʦʣʥʝʥʠʝʤ ʙʶʜʞʝʪʘ ʩʪʨʘʥʳ ʧʘʨʣʘʤʝʥʪʘʨʠʠ ʥʝ ʥʘʜʝʣʝʥʳ 

ʧʨʘʚʦʤʦʯʠʷʤʠ ʟʘʧʨʦʩʘ ʠ ʟʘʩʣʫʰʠʚʘʥʠʷ ɻʝʥʝʨʘʣʴʥʦʛʦ ʧʨʦʢʫʨʦʨʘ ʈʌ ʦ 

ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʚʝʨʢʠ ʬʘʢʪʦʚ ʥʘʨʫʰʝʥʠʡ ʧʦ ʠʩʧʦʣʥʝʥʠʶ ʙʶʜʞʝʪʘ ʩʪʨʘʥʳ 

ʠ ʧʨʠʥʷʪʳʭ ʤʝʨ. 

ʀʪʘʢ, ʧʦʜʚʦʜʷ ʠʪʦʛ ʚʳʰʝʠʟʣʦʞʝʥʥʦʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʙʶʜʞʝʪʥʦʛʦ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚ ʚ 

ʯʘʩʪʠ: 
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ʩʦʛʣʘʩʦʚʘʥʠʷ ʥʦʨʤ ʙʶʜʞʝʪʥʦʛʦ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʘ; 

ʩʘʥʢʮʠʡ ʟʘ ʩʦʚʝʨʰʝʥʥʦʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝ ʚ ʙʶʜʞʝʪʥʦʡ ʩʬʝʨʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʥʘʣʠʟʘ ʠ ʦʙʦʙ-

ʱʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʮʝʧʮʠʡ ʨʘʟʚʠʪʠʷ ʠʥʩʪʠʪʫʪʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ ʙʶʜʞʝʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ 

ʧʦʷʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʵʢʦʥʦʤʠʢʝ. 
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ʆʧʳʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (User Experience) ʩʝʛʦʜʥʷ 

ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʶʙʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʨʦ-

ʜʫʢʪʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʚʧʝʯʘʪʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʝʛʦ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʚʦʟʥʠʢʘʁ-

ʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʧʨʝʜʩʪʦʷʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦ-

ʜʫʢʮʠʠ, ʩʠʩʪʝʤʳ ʠʣʠ ʫʩʣʫʛʠè. ɼʘʥʥʳʡ ʪʝʨʤʠʥ ʦʭʚʘʪʳʚʘʝʪ ʦʧʳʪ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʘʢ ʩ ʮʠʬʨʦʚʳʤ ʧʨʦʜʫʢʪʦʤ ʥʘʧʨʷʤʫʶ, ʪʘʢ ʠ ʩʦ 

ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤ ʠʥʬʦʨʤʘʮʠʝʡ (ʥʘʧʨʠʤʝʨ, ʙʫʤʘʞʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ ʥʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʥʦ ʷʚʣʷʝʪʩʷ 

ʯʘʩʪʴʶ ʦʧʳʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ). 
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ɿʘʢʫʣʠʩʥʳʝ ʧʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʦʢʘʟʳʚʘʶʪ ʪʘʢʦʝ ʞʝ, ʝʩʣʠ ʥʝ 

ʙʦʣʴʰʝʝ, ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʝʝ ʚʦʩʧʨʠʷʪʠʝ ʩʝʨʚʠʩʘ, ʢʘʢ ʠ ʚʠʜʠʤʳʝ ʪʦʯʢʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʠʝʥʪʘ ʩ ʫʩʣʫʛʦʡ. ʅʘʧʨʠʤʝʨ, ʠʟ-ʟʘ ʪʨʫʜʥʦʩʪʝʡ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩʦʪʨʫʜʥʠʢʘ ʩ ʩʠʩʪʝʤʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʢʘʟʦʚ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝ-

ʜʦʩʪʘʚʣʝʥʥʘʷ ʢʣʠʝʥʪʦʤ, ʤʦʞʝʪ ʙʳʪʴ ʫʪʝʨʷʥʘ ʠʣʠ ʚʚʝʜʝʥʘ ʥʝʢʦʨʨʝʢʪʥʦ, 

ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʚʦʩʧʨʠʷʪʠʠ ʢʣʠʝʥʪʦʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʦʤ. ʕʪʘ ʙʦʣʝʚʘʷ ʪʦʯʢʘ ʧʨʦʠʩʪʝʢʘʝʪ ʠʟ ʚʥʫʪʨʝʥʥʝʛʦ ʥʝ-

ʜʦʩʪʘʪʢʘ ʧʨʦʮʝʩʩʘ, ʚʳʟʚʘʥʥʦʛʦ ʦʪʩʫʪʩʪʚʠʝʤ ʩʝʨʚʠʩ-ʜʠʟʘʡʥʘ. ʀʤʝʥʥʦ ʧʦ-

ʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʟʘʙʦʪʠʪʴʩʷ ʦ ʩʝʨʚʠʩ-ʜʠʟʘʡʥʝ ʠ ʦʧʳʪʝ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʷ ʩʦʪʨʫʜʥʠʢʘ ʚ ʨʘʤʢʘʭ ʧʨʦʮʝʩʩʘ UX. 

ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ UX-ʨʝʚʦʣʶʮʠʷ ʚ ʦʙʣʘʩʪʠ ʤʦʙʠʣʴʥʳʭ ʠ ʦʙʣʘʯʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʠʟʤʝʥʠʣʘ ʦʞʠʜʘʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʫʜʦʙʩʪʚʘ 

ʧʦʣʴʟʦʚʘʥʠʷ: ʧʦʯʝʤʫ ʚ ʣʠʯʥʦʡ ʞʠʟʥʠ ʦʥʠ ʠʤʝʶʪ ʦʪʣʠʯʥʳʡ UX, ʪʦʛʜʘ ʢʘʢ 

ʥʘ ʨʘʙʦʪʝ ʧʦʩʪʦʷʥʥʦ ʚʳʥʫʞʜʝʥʳ ʧʨʦʙʠʨʘʪʴʩʷ ʯʝʨʝʟ ʣʘʙʠʨʠʥʪʳ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ? ʇʨʠʣʦʞʝʥʠʝ ï ʵʪʦ ʠʭ ʨʘʙʦʪʘ, ʦʥʠ ʜʦʣʞʥʳ ʚʳ-

ʧʦʣʥʠʪʴ ʝʝ ʢʘʢ ʫʛʦʜʥʦ. ɼʘʞʝ ʝʩʣʠ ʫʜʦʙʩʪʚʦ ʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʛʦ ʧʨʠʣʦʞʝ-

ʥʠʷ ʥʠʟʢʦʝ, ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʢʦʚ ʚ 10 ʨʘʟ ʙʦʣʴʰʝ ʠʣʠ ʩʪʨʘʥʠʮʫ ʥʫʞʥʦ ʦʙ-

ʥʦʚʠʪʴ 20 ʨʘʟ, ʯʪʦʙʳ ʟʘʛʨʫʟʠʪʴ ʨʝʟʫʣʴʪʘʪ, ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʩʜʝʣʘʶʪ ʵʪʦ, ʯʪʦʙʳ ʟʘʚʝʨʰʠʪʴ ʨʘʙʦʪʫ. ʆʥʠ ʚʠʜʷʪ ʮʝʣʴ, ʢʦʪʦʨʫʶ ʜʦʣʞʥʳ 

ʜʦʩʪʠʯʴ. ɺʦʧʨʦʩ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʨʝʰʠʪʴ ʭʦʨʦʰʠʡ UX-ʜʠʟʘʡʥ, ʚ ʪʦʤ, 

ʢʘʢ ʙʳʩʪʨʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʩʦʪʨʫʜʥʠʢ ʝʝ ʜʦʩʪʠʛʥʝʪ.  

ʂʦʨʧʦʨʘʪʠʚʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ï ʵʪʦ ʚʩʝʦʙʲʝʤʣʶʱʠʡ 

ʪʝʨʤʠʥ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʪʘʢʠʝ ʢʨʫʧʥʳʝ ʨʝʰʝʥʠʷ, ʢʘʢ ERP ʠ CRM ʩʠʩʪʝ-

ʤʳ, ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʩʨʝʜʩʪʚʘ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦ-

ʪʳ, ʧʦʨʪʘʣʴʥʦʝ ʇʆ, ʘ ʪʘʢʞʝ ʥʠʰʝʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʪʘʢʦʝ 

ʢʘʢ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘ, ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʪʝʥʪʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʠ ʧʨ. 

ʅʦ ʚʩʝ ʵʪʦ ʨʘʟʨʦʟʥʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʲʝʜʠʥʷʝʪ ʦʜʥʦ: ʦʥʦ 

ʧʦʤʦʛʘʝʪ ʣʶʜʷʤ ʚʳʧʦʣʥʷʪʴ ʩʚʦʶ ʨʘʙʦʪʫ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʇʆ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʟʘʪʨʘʛʠʚʘʝʪ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʤʘʰʠʥ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʫʣʫʯʰʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʠ ʧʨʦʮʝʩʩʳ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʬʫʥʢʮʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, 

ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʝʤʣʝʤʫʶ ʨʘʙʦʪʫ ʩʦʪʨʫʜʥʠʢʘ, ʫʜʝʣʷʝʪʩʷ 

ʤʘʣʦ ʚʥʠʤʘʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʧʳʪ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʤʝʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. ʉʦʪʨʫʜ-

ʥʠʢʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʧʨʦʜʫʢʪʠʚʥʳʤʠ, ʝʩʣʠ ʢʦʨʧʦʨʘ-

ʪʠʚʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. ʀ ʯʝʤ ʚʳʰʝ ʩʪʦʠʤʦʩʪʴ ʯʝʣʦʚʝ-

ʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʝʤ ʙʦʣʴʰʝ ʵʪʦ ʚʣʠʷʥʠʝ. 

ʅʝʪ ʝʜʠʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ UX, ʥʦ ʦʙʦʙʱʘʷ ʤʥʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʝʨʪʦʚ UX-ʩʦʦʙʱʝʩʪʚʘ, ʜʘʜʠʤ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ UX ï ʵʪʦ ʨʘʟʨʘʙʦʪʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ 

ʣʶʜʝʡ ʥʘ ʨʘʙʦʪʝ. ʆʥ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤʠ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ 
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ʩʠʩʪʝʤʘʤʠ, ʘ ʚʢʣʶʯʘʝʪ ʣʶʙʦʝ ʇʆ, ʢʦʪʦʨʦʝ ʧʦʤʦʛʘʝʪ ʨʘʙʦʪʥʠʢʘʤ ʚʳʧʦʣ-

ʥʷʪʴ ʩʚʦʶ ʨʘʙʦʪʫ.  

ʈʫʢʦʚʦʜʠʪʝʣʴ Deloitte Consulting LLP ʇʦʣ ʂʣʝʤʤʦʥʩ ʦʪʤʝʯʘʝʪ, ʯʪʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʪʝʨʬʝʡʩʳ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʨʠʣʦ-

ʞʝʥʠʷʭ ʤʦʛʫʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʧʦʤʦʯʴ ʩʦʪʨʫʜʥʠʢʘʤ ʙʳʩʪ-

ʨʝʝ ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʯʠʝ ʟʘʜʘʯʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʦʥ ʧʨʠʚʦʜʠʪ ʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʶ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʦʚʘʣʘ ʇʆ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫ-

ʞʠʚʘʥʠʝʤ ʩʪʘʥʮʠʠ. ʇʦ ʝʛʦ ʩʣʦʚʘʤ, ʚ ʩʠʩʪʝʤʝ ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʪʦʣʴʢʦ ʯʘʩʪʴ 

ʚʩʝʭ ʟʘʧʨʦʩʦʚ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʪ.ʢ. ʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝʦʭʦʪʥʦ ʩʚʷʟʳʚʘʣʠʩʴ 

ʩ ʥʝʡ ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚʚʝʩʪʠ ʟʘʧʨʦʩ ʥʘ ʦʙʩʣʫʞʠʚʘ-

ʥʠʝ. ʇʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ UX ʠʥʪʝʨʬʝʡʩʘ ʯʠʩʣʦ 

ʟʘʧʨʦʩʦʚ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ ʨʝʟʢʦ ʚʦʟʨʦʩʣʦ. 

ʇʨʠʤʝʥʝʥʠʝ UX-ʧʨʠʥʮʠʧʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ERP-ʩʠʩʪʝʤʳ ʜʣʷ ʦʯʝʨʝʜʥʦʛʦ ʢʣʠʝʥʪʘ Deloitte Consulting LLP ʧʨʠʚʝʣʦ ʢ 

ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʥʘ 300 %, ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ 

ʦʙʫʯʝʥʠʷ ʥʘ 55 % ʠ ʫʣʫʯʰʝʥʠʶ ʧʨʦʜʘʞ ʢʦʤʧʘʥʠʠ ʥʘ 21 % [1]. 

ʋʥʠʢʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ UX: 

- ʂʦʨʧʦʨʘʪʠʚʥʦʝ ʇʆ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʠ ʩʣʦʞʥʦʝ, ʠ ʩʧʝ-

ʮʠʘʣʠʩʪʳ ʠʩʧʦʣʴʟʫʶʪ ʝʛʦ ʧʦ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʢʘʞʜʳʡ ʜʝʥʴ ʜʣʷ ʚʳʧʦʣʥʝ-

ʥʠʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʨʘʙʦʪʳ. 

- ʇʦʣʴʟʦʚʘʪʝʣʴ ʠ ʢʣʠʝʥʪ ï ʵʪʦ ʨʘʟʥʳʝ ʣʶʜʠ. ʇʨʦʚʝʜʝʥʠʝ UX-

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʩʦʧʨʷʞʝʥʦ ʩʦ ʤʥʦʛʠʤʠ ʧʨʝʧʷʪʩʪʚʠʷʤʠ: ʪʨʫʜʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʨʘʙʦʪʥʠʢʘʤ 

ʥʘ ʤʝʩʪʘʭ, ʶʨʠʜʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʠ 

ʧʨ.  

- ʋʩʣʦʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʳʯʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʛʣʫʙʦʢʠʡ ʫʨʦʚʝʥʴ 

ʚʥʠʤʘʥʠʷ ʠ ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɿʜʝʩʴ ʥʝ ʫʤʝʩʪʥʘ 

ʢʦʥʮʝʧʮʠʷ ʫʧʨʦʱʝʥʠʷ, ʪ.ʢ. ʩʦʢʨʳʪʠʝ ʬʫʥʢʮʠʡ ʧʦʜ ʚʠʜʦʤ ʫʧʨʦʱʝʥʠʷ ʤʦ-

ʞʝʪ ʧʦʤʝʰʘʪʴ ʦʚʣʘʜʝʪʴ ʠʤʠ. 

- ʋʩʪʘʨʝʚʰʠʝ ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʧʦʢʘʟʘʪʴʩʷ ʫʜʦʙʥʳʤʠ. ʆʪʜʝʣ ʧʨʦʜʘʞ 
ʯʘʩʪʦ ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʣʫʯʰʝʤ, ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʜʫʢʪʝ ʠʟ-ʟʘ 

ʩʪʨʘʭʘ ʧʦʚʨʝʜʠʪʴ ʧʨʦʜʘʞʘʤ ʩʪʘʨʦʛʦ ʧʨʦʜʫʢʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʫʯʠʪʳʚʘʷ ʚʳ-

ʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʥʘ ʥʦʚʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʣʠʝʥʪʳ 

ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʤʥʝʥʠʷ: ʝʩʣʠ ʵʪʦ ʥʝ ʩʣʦʤʘʥʦ, ʥʝ ʯʠʥʠʪʝ ʝʛʦ. 

- ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʠʥʪʝʛʨʘʮʠʠ ʤʝʞʜʫ ʥʝʩʢʦʣʴ-

ʢʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʦʣʫʯʘʶʪ ʜʦʩʪʫʧ ʢ 

ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʣʦʞʝʥʠʷʤ ʠ ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʧʦʵʪʦʤʫ ʚ 

ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʫʜʦʙʩʪʚʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʩʢʦʣʴ-

ʢʠʭ ʧʨʠʣʦʞʝʥʠʡ. 
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ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʇʆ ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ 

ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʦʚ UX: 

- ʧʨʦʩʪʦʪʘ, ʠʥʪʫʠʪʠʚʥʦʩʪʴ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ; 

- ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʩʚʦʙʦʜʘ: ʧʦʣʴʟʦʚʘʪʝʣʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʥʘʩʪʨʘʠʚʘʪʴ ʨʘʙʦʯʫʶ ʩʨʝʜʫ; 

- ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʢʦʥʪʨʦʣʴ: ʥʝ ʜʘʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʠʪʴ 
ʟʘʧʨʝʱʝʥʥʳʝ ʜʝʡʩʪʚʠʷ (ʥʘʧʨʠʤʝʨ, ʙʣʦʢʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ ʧʨʦʚʝʜʝʥʠʷ 

ʟʘʢʘʟʘ, ʝʩʣʠ ʢʣʠʝʥʪ ʥʝʧʣʘʪʝʞʝʩʧʦʩʦʙʝʥ); 

- ʚʠʜʠʤʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ; 

- ʦʙʫʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʘʞʥʦ 
ʦʙʲʷʩʥʠʪʴ ʩʢʨʳʪʳʝ ʬʫʥʢʮʠʠ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʣʫʯʰʠʡ ʩʧʦʩʦʙ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ; 

- ʥʝʤʝʜʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢ 50 % ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ ʩ ʧʝʨʚʦʛʦ 
ʵʢʨʘʥʘ, 80-90 % ʬʫʥʢʮʠʡ ʨʘʟʤʝʩʪʠʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2-3 ʱʝʣʯʢʦʚ ʤʳʰʠ. 

ʂʦʨʧʦʨʘʪʠʚʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʦʧʳʪ ʧʦʤʦʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʚʳʧʦʣʥʷʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʘ ʩʘʤʦ ʇʆ ʣʫʯʰʝ ʩʦʦʪʚʝʪʩʪ-

ʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʦʥʠ ʨʘʙʦʪʘʶʪ. ʇʦʩʪʘʚʱʠʢʠ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʝ ʜʦʣʞʥʳ ʧʨʦʩʪʦ ʧʨʠʥʠʤʘʪʴ ʟʘ ʬʘʢʪ ʩʣʦʞ-

ʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʥʠʤʠ. ʅʝʣʴʟʷ ʧʨʝʥʝʙʨʝʛʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʜʝʣʘʪʴ ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʦʣʝʝ ʧʨʦʩʪʳʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʝ, ʧʨʠʚʝʜʝʪ ʢ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ ʠ ʜʝʥʝʛ, ʠ ʵʪʦ ʚ ʠʥʪʝʨʝʩʘʭ ʚʩʝʭ. 
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ʫʯʘʩʪʥʠʢʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɹʶʜʞʝʪʳ ʠʩʧʦʣʥʷʶʪʩʷ ʧʦ ʜʦʭʦ-

ʜʘʤ, ʨʘʩʭʦʜʘʤ ʠ ʠʩʪʦʯʥʠʢʘʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʝʬʠʮʠʪʘ ʙʶʜʞʝʪʘ ʥʘ ʦʩ-

ʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʝʜʠʥʩʪʚʘ ʢʘʩʩʳ ʠ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʦʩʪʠ ʨʘʩʭʦʜʦʚ. ɼʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʚʩʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʜʦʭʦʜʳ, ʧʨʦʠʟʚʝʩʪʠ ʚʩʝ ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʨʘʩʭʦʜʳ, ʥʝ ʥʘʨʫʰʘʷ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʘ 

ʮʝʣʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʶʜʞʝʪʥʳʤʠ ʨʠʩʢʘʤʠ.  

ʅʝ ʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ, 

ʯʝʪʢʦʛʦ, ʝʜʠʥʦʦʙʨʘʟʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʶʜ-

ʞʝʪʥʳʭ ʨʠʩʢʦʚ ʥʝ ʨʘʟʨʘʙʦʪʘʥʦ. 

ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ ɼ. ɺ. ɻʦʨʦʭʦʚʦʡ [2], ʧʦʜ ʙʶʜʞʝʪʥʳʤ ʨʠʩʢʦʤ 

ʧʦʥʠʤʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʪʝʨʴ ʙʶʜʞʝʪʘ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʢʘʟʳ-

ʚʘʶʱʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʶʜʞʝʪʦʚ, ʠ ʧʦʜʣʝʞʘʱʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ. 

ɺ. ɺ. ɻʘʤʫʢʠʥ [1] ʧʨʠʚʦʜʠʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʙʶʜʞʝʪʥʦʛʦ 

ʨʠʩʢʘ: çɹʶʜʞʝʪʥʳʝ ʨʠʩʢʠ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʠʤʝʶʱʠʭʩʷ ʠ ʧʦʩʪʦʷʥʥʦ ʚʦʟ-

ʥʠʢʘʶʱʠʭ ʥʦʚʳʭ ʩʦʙʳʪʠʡ ʨʘʟʣʠʯʥʦʡ ʵʪʠʤʦʣʦʛʠʠ, ʩʧʦʩʦʙʥʳʭ ʦʢʘʟʳʚʘʪʴ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʶʜʞʝʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ 

ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘè. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ ʧʨʦʮʝʩʩʘ 

ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʙʶʜʞʝʪʘ ʈʌ, ʥʘʧʨʠʤʝʨ: 

1. ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʚʦʜʠʤʦʡ ʙʶʜʞʝʪʥʦʡ ʧʦʣʠʪʠʢʠ ʬʝʜʝʨʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʙʶʜʞʝʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʚʢʣʶʯʘʷ ʤʝʞʙʶʜ-

ʞʝʪʥʳʝ ʦʪʥʦʰʝʥʠʷ; 

2. ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʙʶʜʞʝʪʥʳʤʠ ʨʠʩ-

ʢʘʤʠ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʠʝʤʦʚ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʪʝʦʨʠʠ ʨʠʩʢ-

ʤʝʥʝʜʞʤʝʥʪʘ; 

3. ʆʪʩʫʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʤʠʥʠʩʪʝʨʩʪʚʘ ʬʠʥʘʥʩʦʚ 

ʈʌ ʚ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ ʙʶʜʞʝʪʥʳʤʠ ʨʠʩʢʘʤʠ; 

4. ʆʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʘʷ ʪʨʘʢʪʦʚʢʘ ʢʘʢ ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ, ʪʘʢ ʠ ʝʜʠ-

ʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʶʜʞʝʪʥʳʭ ʨʠʩʢʦʚ ʠ ʤʝʪʦʜʘʤ ʫʧʨʘʚʣʝ-

ʥʠʷ ʠʤʠ. 

ʊʘʢ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʙʶʜʞʝʪʥʳʭ ʨʠʩʢʦʚ, ʠʭ 

ʚʳʜʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʘʚʪʦʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ɼ. ɺ. ɻʦʨʦʭʦʚʘ ʠ ɺ. ɺ. ɻʘʤʫʢʠʥ, 

ʪʘʢʞʝ ʨʘʟʚʝʨʥʫʪʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ ʥʘʨʫ-

ʰʝʥʠʡ (ʨʠʩʢʦʚ), ʚʳʷʚʣʷʝʤʳʭ ʌʝʜʝʨʘʣʴʥʳʤ ʢʘʟʥʘʯʝʡʩʪʚʦʤ ʚ ʭʦʜʝ ʦʩʫʱʝ-

ʩʪʚʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʚ ʬʠʥʘʥʩʦʚʦ-ʙʶʜʞʝʪʥʦʡ ʩʬʝʨʝ [3]. 

ɸʥʘʣʠʟʠʨʫʷ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʜʚʝ ʥʘʠ-

ʙʦʣʝʝ ʦʙʱʠʝ: 

1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʨʠʩʢʦʚ ʧʦ ʩʪʘʜʠʷʤ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʨʠʩʢʠ 

ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʨʦʝʢʪʦʚ ʙʶʜʞʝʪʦʚ, ʧʨʠ ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʦʝʢʪʦʚ ʙʶʜʞʝ-
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ʪʦʚ, ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʙʶʜʞʝʪʦʚ, ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʦʪʯʝʪʥʦʩʪʠ, ʧʨʠ ʦʩʫʱʝ-

ʩʪʚʣʝʥʠʠ ʢʦʥʪʨʦʣʷ). 

2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂɹʂ ʈʌ (ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʜʦʭʦʜʘʤʠ ʙʶʜʞʝʪʘ, ʩ ʨʘʩʭʦʜʘʤʠ ʙʶʜʞʝʪʘ, ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʬʠʥʘʥʩʠʨʦʚʘ-

ʥʠʷ ʙʶʜʞʝʪʘ). 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʚʳʜʝʣʷʶʪʩʷ ʧʦʜʛʨʫʧʧʳ, ʧʦʜʨʦʙ-

ʥʦ ʦʧʠʩʳʚʘʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʨʠʩʢʦʚ. 

ʅʘʩʪʫʧʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʙʶʜʞʝʪʥʳʭ ʨʠʩʢʦʚ ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʩʪʠ ʢ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʧʦʪʝʨʷʤ, ʫʤʝʥʴʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʶʜʞʝ-

ʪʦʚ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ, ʩʦʮʠʘʣʴʥʳʤ ʠ ʧʨʦʯʠʤ ʥʝʛʘ-

ʪʠʚʥʳʤ ʧʦʪʝʨʷʤ. ʅʝʩʦʤʥʝʥʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ 

ʨʠʩʢʦʚ, ʤʝʪʦʜʦʣʦʛʠʠ ʠʭ ʦʮʝʥʢʠ ʠ ʧʫʪʝʡ ʩʥʠʞʝʥʠʷ. 

ʉʘʤʳʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʠ ʩʘʤʳʤ ʩʣʦʞʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʠʩ-

ʧʦʣʥʝʥʠʝ ʙʶʜʞʝʪʘ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʨʠʩʢʘʤʠ ʥʘ 

ʵʪʦʤ ʵʪʘʧʝ ʤʦʛʣʘ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠʭ 

ʥʘʩʪʫʧʣʝʥʠʷ ʠʣʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʨʠʩʢʦʚ ʚʦʚʩʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʦʥʦʚ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ 

ʙʶʜʞʝʪʘ ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. ʅʘʧʨʠʤʝʨ, 

ç1ʉ:ʀʩʧʦʣʥʝʥʠʝ ʙʶʜʞʝʪʘè, ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çɹʶʜʞʝʪ-WEBè 

(çʂʝʡʩʠʩʪʝʤʩè), ɸʀʉ çʂʘʟʥʘè (ʆɺʀʆʅʊ ʀʅʌʆʈʄ), ʂʦʤʧʣʝʢʩʥʘʷ ʩʠʩ-

ʪʝʤʘ çɸʎʂ-ʌʠʥʘʥʩʳè (ʂʦʤʧʘʥʠʷ ɹʌʊ), çWeb-ʀʩʧʦʣʥʝʥʠʝè (ʅʇʆ çʂʨʠ-

ʩʪʘè). 

ɺʝʜʝʥʠʝ ʚʩʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʦʪʨʘʞʝʥʠʝ ʦʧʝʨʘʮʠʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥ-

ʥʦ, ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʝ, ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʩʯʝʪ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧ-

ʣʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʨʠʩʢʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʫʱʝʨʙ ʦʪ ʥʠʭ.  

ɸʥʘʣʠʟʠʨʫʷ ʬʫʥʢʮʠʦʥʘʣ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʩʦ-

ʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʩʠʩʪʝʤʘ çWeb-ʀʩʧʦʣʥʝʥʠʝè: ʦʥʘ ʩʦʜʝʨʞʠʪ ʚʩʝ ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʬʫʥʢʮʠʠ, ʧʦʩʪʨʦʝʥʘ ʥʘ web-ʧʣʘʪʬʦʨʤʝ, ʘ ʜʦʙʘʚʣʝʥʠʝ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʤʦʛʣʦ ʙʳ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʥʝʥʠʷ 

ʙʶʜʞʝʪʘ ʩʫʙʲʝʢʪʘ ʬʝʜʝʨʘʮʠʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʪʘʪʠʩʪʠʢʫ ʠʩʧʦʣʥʝʥʠʷ ʙʶʜʞʝʪʘ ʧʦ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʟʘ 2017 ʛʦʜ (ʨʠʩʫʥʦʢ 1) [4], ʤʳ ʚʠʜʠʤ, ʯʪʦ ʧʣʘʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʬʘʢʪʠʯʝʩʢʠʭ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦʚʪʦʨʷʝʪʩʷ ʠʟ 

ʛʦʜʘ ʚ ʛʦʜ: ʦʪʢʣʦʥʝʥʠʝ ʚ ʯʘʩʪʠ ʠʩʧʦʣʥʝʥʠʷ ʙʶʜʞʝʪʘ ʧʦ ʜʦʭʦʜʘʤ ʚ 2015-

2016 ʛʦʜʫ ʩʦʩʪʘʚʠʣʦ 11 ʠ 6 %. ɺ ʯʘʩʪʠ ʠʩʧʦʣʥʝʥʠʷ ʙʶʜʞʝʪʘ ʧʦ ʨʘʩʭʦʜʘʤ 

ʚ 2015-2016 ʛʦʜʫ 9 % ʠ 8 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʠʩʪʦʯʥʠʢʘʤ ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʷ ʜʝʬʠʮʠʪʘ ʙʶʜʞʝʪʘ ʚ ʵʪʠ ʛʦʜʳ ʦʪʢʣʦʥʝʥʠʝ, ʚ ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʣʷʝʪ 

28 %. 

ɼʘʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʨʘʟʣʠʯ-

ʥʳʭ ʙʶʜʞʝʪʥʳʭ ʨʠʩʢʦʚ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ ï ʥʝʜʦʧʦʣʫʯʝʥʠʝ ʜʦʭʦʜʦʚ, ʩʦʚʝʨ-

ʰʝʥʠʝ ʥʝ ʚʩʝʭ ʨʘʩʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʚʥʝʧʣʘʥʦʚʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʩʪʚ ʥʘ ʧʦ-

ʢʨʳʪʠʝ ʜʝʬʠʮʠʪʘ ʙʶʜʞʝʪʘ. 
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ʈʠʩ. 7. ɹʶʜʞʝʪʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʟʘ 2017 ʛʦʜ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ 

ʨʠʩʢʦʚ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʫʱʝʨʙ 

ʠʣʠ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʥʘʩʪʫʧʣʝʥʠʶ ʨʠʩʢʘ, ʚʳʷʚʠʪʴ ʬʘʢʪʦʨʳ ʨʠʩʢʘ 

ʠ ʩʧʦʩʦʙʳ ʝʛʦ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʥʘ ʦʩʥʦʚʝ ʠʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʩʯʝʪʘ ʧʦʟʚʦʣʠʪ 

ʠʟʙʝʞʘʪʴ ʪʘʢʠʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘʩʪʫʧʣʝʥʠʷ ʨʠʩʢʦʚ, ʢʘʢ: 

- ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʝʨʠ; 

- ʫʤʝʥʴʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʶʜʞʝʪʦʚ; 

- ʩʥʠʞʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ;  

- ʩʦʮʠʘʣʴʥʳʝ ʠ ʧʨʦʯʠʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʪʝʨʠ. 
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objects as fixed assets, identify new concepts and indicators introduced by the stand-

ard, emphasize the elements of unification of accounting for fixed assets. 
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ʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ, ʘ ʧʦʨʦʡ ʠ ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʨʝʩʫʨʩʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ. ɺʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʭ ʫʯʝʪʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡ-
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ʩʪʚʦʚʘʥʠʷ. ʇʦʜʦʙʥʘʷ ʪʝʤʘʪʠʢʘ ʘʢʪʫʘʣʴʥʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʥʦ ʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ.  

çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ï ʵʪʦ ʩʨʝʜʩʪʚʘ ʪʨʫʜʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠ ʥʝ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʚ 

ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʮʠʢʣʦʚ, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʠ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦʡ ʬʦʨʤʳ, ʧʨʠ ʵʪʦʤ ʧʦʩʪʝʧʝʥʥʦʝ ʠʟʥʘʰʠʚʘʥʠʝ ʠ ʠʭ ʩʪʦʠʤʦʩʪʴ ʧʝ-

ʨʝʥʦʩʷʪʩʷ ʥʘ ʠʟʛʦʪʘʚʣʠʚʘʝʤʫʶ ʧʨʦʜʫʢʮʠʶè [1]. 

ʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ï ʵʪʦ ʘʢʪʠʚʳ ʩʦ ʩʨʦʢʦʤ ʩʣʫʞʙʳ ʙʦʣʝʝ ʦʜʥʦʛʦ 

ʛʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʝʜʧʨʠʷʪʠʝʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [2]. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʫʯʝʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʦʨʛʘʥʠʟʘʮʠʡ ʛʦʩʩʝʢʪʦʨʘ ʧʨʠʤʝʥʷʣʘʩʴ ʠʥʩʪʨʫʢʮʠʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʢʘʟʦʤ ʄʠʥʬʠʥʘ ʈʌ ʦʪ 1 ʜʝʢʘʙʨʷ 2010 ʛ. N 157ʥ.  

ʅʘ ʩʤʝʥʫ ʵʪʦʤʫ ʥʦʨʤʘʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʫ ʚ 2016 ʛʦʜʫ ʙʳʣ ʧʨʠʥʷʪ 

ʉʪʘʥʜʘʨʪ N 257ʥ çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè, ʢʦʪʦʨʳʡ ʩ 1 ʷʥʚʘʨʷ 2018 ʛʦʜʘ 

ʚʥʝʩ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʫʯʝʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʦʨ-

ʛʘʥʠʟʘʮʠʷʤʠ ʛʦʩʩʝʢʪʦʨʘ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

ɺʦ-ʧʝʨʚʳʭ, ʠʟʤʝʥʠʣʠʩʴ ʧʨʘʚʠʣʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ 

ʢʨʠʪʝʨʠʠ ʦʪʥʝʩʝʥʠʷ ʠʤʫʱʝʩʪʚʘ ʢ ʵʪʦʡ ʛʨʫʧʧʝ: 

ï ʦʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʵʪʦ ʷʚʣʷʶʱʠʝʩʷ ʘʢʪʠʚʘʤʠ ʤʘʪʝ-

ʨʠʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ; 

ï ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʦʪ ʵʪʦʛʦ ʘʢʪʠʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ ʠʣʠ 

ʧʦʣʝʟʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ; 

ï ʤʦʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʘ. 

ɽʩʣʠ ʜʚʘ ʧʦʩʣʝʜʥʠʭ ʫʩʣʦʚʠʷ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ, ʪʦ ʦʙʲʝʢʪ ʩʣʝʜʫʝʪ 

ʦʪʨʘʞʘʪʴ ʥʘ ʟʘʙʘʣʘʥʩʦʚʦʤ ʩʯʝʪʝ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘ-

ʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʥʦʚʰʝʩʪʚʘ: 

ï ʝʩʣʠ ʦʙʲʝʢʪ ʚʟʷʪ ʚ ʘʨʝʥʜʫ ʠʣʠ ʧʦʣʫʯʝʥ ʙʝʟʚʦʟʤʝʟʜʥʦ, ʪʦ ʝʛʦ 

ʤʦʞʥʦ ʙʫʜʝʪ ʫʯʝʩʪʴ ʢʘʢ ʦʩʥʦʚʥʦʝ ʩʨʝʜʩʪʚʦ; 

ï ʚ ʩʦʩʪʘʚ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʪʝʧʝʨʴ, ʩ ʥʝʢʦʪʦʨʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, 

ʤʦʞʥʦ ʚʢʣʶʯʘʶʪ ʦʙʲʝʢʪʳ ʠʤʫʱʝʩʪʚʘ ʢʘʟʥʳ;  

ï ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʢʪʠʚʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʚʝʜʝʥʳ ʥʦʚʳʤ ʜʦʢʫʤʝʥ-

ʪʦʤ, ʥʝ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʩʷ ʚ ʩʦʩʪʘʚ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʩʢʦʣʴʢʫ ʙʫʜʝʪ 

ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʦʪʜʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ. 

ɺʦ-ʚʪʦʨʳʭ, ʙʳʣʠ ʚʚʝʜʝʥʳ ʥʦʚʳʝ ʧʦʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʨʘʩʰʠʨʷʶʪ ʠ 

ʫʪʦʯʥʷʶʪ ʩʦʩʪʘʚ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 2. ʅʦʚʳʝ ʧʦʥʷʪʠʷ ʩʪʘʥʜʘʨʪʘ [3] 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʅʝʜʚʠʞʠʤʦʩʪʴ,              

ʟʘʥʠʤʘʝʤʘʷ               

ʩʫʙʲʝʢʪʦʤ ʫʯʝʪʘ 

çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚʦ ʚʣʘʜʝʥʠʠ ʠ (ʠʣʠ) 

ʧʦʣʴʟʦʚʘʥʠʠ ʩʫʙʲʝʢʪʘ ʫʯʝʪʘ (ʘʨʝʥʜʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶ-

ʱʘʷ ʧʝʨʝʭʦʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ ʠ 

ʚʳʛʦʜ ʢ ʧʦʣʴʟʦʚʘʪʝʣʶ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʣʥʦʤʦʯʠʡ (ʬʫʥʢʮʠʡ), ʚʳʧʦʣ-

ʥʝʥʠʷ ʨʘʙʦʪ, ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʣʠʙʦ ʜʣʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʥʫʞʜ ʩʫʙʲʝʢʪʘ ʫʯʝʪʘè 

ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ           

ʥʝʜʚʠʞʠʤʦʩʪʴ 

çʆʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠʣʠ ʯʘʩʪʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚʦ ʚʣʘʜʝʥʠʠ ʠ (ʠʣʠ) ʧʦʣʴʟʦʚʘʥʠʠ ʩ 

ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʠ (ʠʣʠ) ʫʚʝʣʠʯʝʥʠʷ 

ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘè 

ʆʙʤʝʥʥʳʝ ʦʧʝʨʘʮʠʠ çʀʤʝʝʪʩʷ ʚʩʪʨʝʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʚʠʜʝ ʜʝʥʝʛ ʠʣʠ 

ʩʦʧʦʩʪʘʚʠʤʦʛʦ ʧʦ ʩʪʦʠʤʦʩʪʠ ʘʢʪʠʚʘè 

ʅʝʦʙʤʝʥʥʳʝ                

ʦʧʝʨʘʮʠʠ 

çʆʧʝʨʘʮʠʠ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʩʫʙʲʝʢʪ ʫʯʝʪʘ ʧʦʣʫʯʘʝʪ (ʧʝ-

ʨʝʜʘʝʪ) ʘʢʪʠʚʳ ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

(ʧʦʣʫʯʝʥʠʷ) ʚ ʦʙʤʝʥ ʘʢʪʠʚʦʚ, ʩʦʧʦʩʪʘʚʠʤʳʭ ʧʦ ʜʝʥʝʞ-

ʥʦʡ ʚʝʣʠʯʠʥʝ (ʜʝʥʝʞʥʳʤ ʵʢʚʠʚʘʣʝʥʪʘʤ)è 

 

ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʙʫʭʛʘʣʪʝʨʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʫ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʘ ʟʘʪʝʤ ʚʳ-

ʧʦʣʥʠʪʴ ʥʘʧʦʣʥʝʥʠʝ ʛʨʫʧʧʳ "ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ". 

ɺ-ʪʨʝʪʴʠʭ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʦʞʝʥʠʡ ʩʪʘʥʜʘʨʪʘ 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ (ʨʠʩ. 1). 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʚ ʥʦʚʦʤ ʩʪʘʥʜʘʨʪʝ ʫʚʝʣʠʯʝʥʳ ʩʪʦʠʤʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝ-

ʣʠ (ʧʦʚʳʰʝʥʘ ʛʨʘʥʠʮʘ) ʜʣʷ "ʤʘʣʦʮʝʥʥʳʭ" ʆʉ. ʅʝʪ ʦʪʜʝʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʩʪʦʠʤʦʩʪʴʶ ʜʦ 10 000 ʨʫʙʣʝʡ. ɸʤʦʨʪʠʟʘʮʠʷ 

ʥʘʯʠʩʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʩʣʝʜʫʶʱʠʭ ʧʦʣʦʞʝʥʠʡ, ʥʘʧʨʠʤʝʨ [3]: 

 

1. çʅʘ ʦʙʲʝʢʪ ʆʉ ʩʪʦʠʤʦʩʪʴʶ ʩʚʳʰʝ 100 000 ʨʫʙʣʝʡ ʘʤʦʨʪʠʟʘʮʠʷ 

ʥʘʯʠʩʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ 

ʥʦʨʤʘʤʠ ʘʤʦʨʪʠʟʘʮʠʠè. 

 

2.  çʅʘ ʠʥʦʡ ʦʙʲʝʢʪ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʩʪʦʠʤʦʩʪʴʶ ʦʪ 10 000 ʜʦ 

100 000 ʨʫʙʣʝʡ ʚʢʣʶʯʠʪʝʣʴʥʦ ʘʤʦʨʪʠʟʘʮʠʷ ʥʘʯʠʩʣʷʝʪʩʷ ʚ ʨʘʟʤʝʨʝ 100% 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ ʧʨʠ ʚʳʜʘʯʝ ʝʛʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶè. 
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ʇʦʢʘʟʘʪʝʣʠ

ʧʝʨʝʦʮʝʥʝʥʥʘ̫ 

ʩʪʦʠʤʦʩʪɹ 

ʥʘʢʦʧʣʝʥʥʘ̫ 

ʘʤʦʨʪʠʟʘʮʠ̫ 

ʥʘʢʦʧʣʝʥʥrʡ 

ʫʙrʪʦʢ ʦʪ 

ʦʙʝʩʮʝʥʝʥʠ̫ 

ʘʢʪʠʚʘ

ʩʧʨʘʚʝʜʣʠʚʘ̫ 

ʩʪʦʠʤʦʩʪɹ

ʩʪʦʠʤʦʩʪɹ 

ʘʢʪʠʚʘ ʥʘ ʜʘʪʫ 

ʧʝʨʝʦʮʝʥʢʠ ʟʘ 

ʚrʯʝʪʦʤ 

ʥʘʢʦʧʣʝʥʥrʭ 

ʘʤʦʨʪʠʟʘʮʠʠ ʠ 

ʫʙrʪʢʦʚ ʦʪ 

ʦʙʝʩʮʝʥʝʥʠ̫

ʩʫʤʤʘ 

ʘʤʦʨʪʠʟʘʮʠʠ, 

ʠʩʯʠʩʣʝʥʥʘ̫ ʟʘ 

ʧʝʨʠʦʜ 

ʠʩʧʦʣɹʟʦʚʘʥʠ̫ 

ʘʢʪʠʚʘ

ʩʫʤʤʘ ʫʙrʪʢʘ ʦʪ 

ʦʙʝʩʮʝʥʝʥʠ̫ 

ʘʢʪʠʚʘ, 

ʠʩʯʠʩʣʝʥʥʘ̫ ʟʘ 

ʧʝʨʠʦʜ 

ʠʩʧʦʣɹʟʦʚʘʥʠ̫ 

ʘʢʪʠʚʘ

ʮʝʥʘ, ʧʦ ʢʦʪʦʨʦʡ 

ʤʦʞʝʪ ʙrʪɹ 

ʦʩʫɦ ʝʩʪʚʣʝʥ 

ʧʝʨʝʭʦʜ ʧʨʘʚʘ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʥʘ ʘʢʪʠʚ ʤʝʞʜʫ 

ʥʝʟʘʚʠʩʠʤr ʤʠ 

ʩʪʦʨʦʥʘʤʠ 

ʩʜʝʣʢʠ, 

ʦʩʚʝʜʦʤʣʝʥʥrʤʠ 

ʦ ʧʨʝʜʤʝʪʝ 

ʩʜʝʣʢʠ ʠ 

ʞʝʣʘʁ ʠɦʤʠ ʝʝ 

ʩʦʚʝʨh ʠʪɹ  
 

ʈʠʩ. 8. ʅʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʥʜʘʨʪʘ 

 

ɺ-ʧʷʪʳʭ, ʩʪʘʥʜʘʨʪ ʧʦʟʚʦʣʷʝʪ ʪʝʧʝʨʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʠ ʩʧʦʩʦʙʘ ʥʘ-

ʯʠʩʣʝʥʠʷ ʘʤʦʨʪʠʟʘʮʠʠ, ʚʤʝʩʪʦ ʧʨʝʞʥʝʛʦ ʣʠʥʝʡʥʦʛʦ (ʨʠʩ. 2): 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʦʞʝʥʠʡ ʥʦʚʦʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʦʨ-

ʛʘʥʠʟʘʮʠʡ ʛʦʩʩʝʢʪʦʨʘ ʧʦ ʫʯʝʪʫ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʧʦʟʚʦʣʷʝʪ ʦʙʦʟʥʘʯʠʪʴ: 

1) ʥʝʢʦʪʦʨʫʶ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʪʘ ʦʩʥʦʚ-

ʥʳʭ ʩʨʝʜʩʪʚ, ʢʘʢ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʘʪʝʛʦʨʠʠ ʩʫʙʲʝʢʪʦʚ, ʪʘʢ ʠ ʜʣʷ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ: ʢʨʠʪʝʨʠʠ ʦʪʥʝʩʝʥʠʷ, ʩʦʩʪʘʚ, ʩʧʦʩʦʙʳ ʥʘʯʠʩ-

ʣʝʥʠʷ ʘʤʦʨʪʠʟʘʮʠʠ, ʩʣʫʯʘʠ ʚʳʙʳʪʠʷ ʠ ʪ.ʧ.;  

2) ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʩʝʥʠʷ ʙʫʭʛʘʣʪʝʨʦʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟ-

ʤʝʥʝʥʠʡ ʚ ʜʝʡʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ ʫʯʝʪʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ: ʚʥʝʩʝʥʠʝ ʠʟ-

ʤʝʥʝʥʠʡ ʚ ʫʯʝʪʥʫʶ ʧʦʣʠʪʠʢʫ, ʦʨʛʘʥʠʟʘʮʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʫʯʝʪʘ, ʢʦʨ-

ʨʝʢʪʠʨʦʚʢʘ ʨʘʩʯʝʪʘ ʦʪʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 
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ɸʤʦʨʪʠʟʘʮʠ̫ ʥʘʯʠʩʣ̫ʝʪʩ̫ ʠʩʭʦʜ̫ ʠʟ 

ʦʞʠʜʘʝʤʦʛʦ ʠʩʧʦʣɹʟʦʚʘʥʠ̫ ʠʣʠ 

ʦʞʠʜʘʝʤʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣɹʥʦʩʪʠ 

ʘʢʪʠʚʘ

ɸʤʦʨʪʠʟʘʮʠ̫ ʦʧʨʝʜʝʣ̫ʝʪʩ̫ ʠʩʭʦʜ̫ ʠʟ 

ʦʩʪʘʪʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙ̡ʝʢʪʘ ʥʘ 

ʥʘʯʘʣʦ ʦʪʯʝʪʥʦʛʦ ʛʦʜʘ ʠ ʥʦʨʤr  

ʘʤʦʨʪʠʟʘʮʠʠ

ɸʤʦʨʪʠʟʘʮʠ̫ ʥʘʯʠʩʣ̫ʝʪʩ̫ 

ʨʘʚʥʦʤʝʨʥʦ ʚ ʪʝʯʝʥʠʝ ʩʨʦʢʘ 

ʧʦʣʝʟʥʦʛʦ ʠʩʧʦʣɹʟʦʚʘʥʠ̫

 
ʈʠʩ. 9. ʄʝʪʦʜʳ ʥʘʯʠʩʣʝʥʠʷ ʘʤʦʨʪʠʟʘʮʠʠ 
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URL:http://endic.ru/legal/Osnovnye-Sredstva-12545l 

2. ʉʣʦʚʘʨʠ ʠ ʵʥʮʠʢʣʦʧʝʜʠʠ ʥʘ ɸʢʘʜʝʤʠʢʝ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // URL: 
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ʩʝʢʪʦʨʘ çʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // URL: 
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ʋɼʂ 338  

 
ɸʅɸʃʀɿ ɸɺʉ-XYZ ʂɸʂ ʆɼʀʅ ʀɿ ʀʅʉʊʈʋʄɽʅʊʆɺ                  

ɹɽʈɽɾʃʀɺʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ  

 

ʅ.ʈ. ʉʤʠʨʥʦʚʘ, ɽ.ʅ. ʇʦʧʦʚʘ, ɽ.ɹ. ɺʦʨʦʙʴʝʚ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ɽ.ɹ. ɺʦʨʦʙʴʝʚ, ʢʘʥʜ. ʧʦʣʠʪ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɻ. ɼʝʤʠʜʦʚʘ 

 
ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ABC-XYZ ʘʥʘʣʠʟ ʩʢʣʘʜʩʢʠʭ ʟʘʧʘʩʦʚ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʥʮʝʧʮʠʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʨʝʜʝʣʝʥʘ 

ʨʦʣʴ ABC-XYZ ʘʥʘʣʠʟʘ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʪʝʨʴ, ʚ ʚʠʜʝ ʠʟʣʠʰʥʠʭ ʟʘʧʘʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ABC-ʘʥʘʣʠʟ, XYZ ï ʘʥʘʣʠʟ. 
 

ANALYSIS OF THE ABC -XYZ AS ONE OF THE TOOLS                 

OF LEAN PRODUCTION  

 

N.R. Smirnova, E.N. Popova, E.B. Vorobev 

 

Scientific Supervisor - E.B. Vorobev, Candidate of  ʈolitical Sciences, 

Associate Professor 
 

P.G. Demidov Yaroslavl State University 
 

ABC-XYZ analysis of warehouse stocks is considered as the content of the con-

cept of lean production of the enterprise. In addition, the role of ABC-XYZ analysis is 

defined to eliminate losses in the form of excess inventory. 

Keywords: lean manufacturing, ABC-analysis, XYZ ï analysis. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʘʙʠʨʘʝʪ ʢʦʥʮʝʧʮʠʷ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɸʢ-

ʪʠʚʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʤʥʦʛʠʭ ʢʨʫʧʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʦʩʩʠʠ, ʪʘʢʠʭ ʢʘʢ ʆɸʆ ñʂʘʤʘʟò, ʆɸʆ ñʈɾɼò ʠ ʜʨ. 

ɹʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ - ʪɻʦ ʦʩʦʙʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʧʨʝʜʧʨʠʷʪʠʝʤ, ʥʘʮʝʣʝʥʥʳʡ ʥʘ ʩʦʟʜʘʥʠʝ ʮʝʥʥʦʩʪʠ ʜʣʷ ʢʣʠʝʥʪʘ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʩʚʷʱʝʥʥʦʡ ʙʝʨʝʞ-

ʣʠʚʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʢʦʥʮʝʧʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʝ ʫʩʪʨʘʥʝʥʠʝ ʧʦʪʝʨʴ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ 

[1,3,4]. 
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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʮʝʧʮʠʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʥʝ-

ʧʨʘʚʠʣʴʥʦʤ ʧʦʩʪʨʦʝʥʠʠ ʨʷʜʘ ʜʝʡʩʪʚʠʡ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʧʦʪʝʨʠ, ʚʳʨʘ-

ʞʝʥʥʳʝ ʠʟʣʠʰʥʠʤʠ ʟʘʧʘʩʘʤʠ, ʫʚʝʣʠʯʠʚʘʶʱʠʤʠ ʩʪʦʠʤʦʩʪʴ ʛʦʪʦʚʦʡ ʧʨʦ-

ʜʫʢʮʠʠ, ʥʝ ʩʦʟʜʘʶʱʝʡ ʮʝʥʥʦʩʪʠ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʧʨʠ-

ʷʪʠʷ. 

ABC-ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʨʘʥ-

ʞʠʨʦʚʘʪʴ ʟʘʧʘʩʳ ʥʘ ʪʨʠ ʧʦʜʤʥʦʞʝʩʪʚʘ. ɻʨʫʧʧʘ ɸ - ʩʘʤʳʝ ʮʝʥʥʳʝ ʟʘʧʘʩʳ 

(20 % ʟʘʧʘʩʦʚ, ʧʨʠʥʦʩʷʱʠʝ 80 % ʜʦʭʦʜʘ ʩ ʧʨʦʜʘʞ), ʛʨʫʧʧʘ B - ʟʘʧʘʩʳ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʨʝʜʠʥʥʦʝ ʧʦʣʦʞʝʥʠʝ (30 % ʟʘʧʘʩʦʚ, ʧʨʠʥʦʩʷʱʠʭ                   

15 %ʜʦʭʦʜʘ ʩ ʧʨʦʜʘʞ), ʛʨʫʧʧʘ ʉ - ʟʘʧʘʩʳ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʙʦʣʴʰʦʡ 

ʮʝʥʥʦʩʪʠ (50 % ʟʘʧʘʩʘ, ʧʨʠʥʦʩʷʱʠʭ 5 % ʜʦʭʦʜʘ ʩ ʧʨʦʜʘʞ). ʕʪʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʥʝ ʩʪʨʦʛʦʝ, ʧʨʦʮʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ. ʆʩʥʦʚʥʘʷ 

ʠʜʝʷ ʚ ʪʦʤ, ʯʪʦ ʥʝʙʦʣʴʰʘʷ ʜʦʣʷ ʟʘʧʘʩʦʚ ʧʨʠʥʝʩʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʜʦʭʦʜʘ, 

ʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʧʘʩʦʚ, ʥʘʦʙʦʨʦʪ, ʧʨʠʥʝʩʝʪ ʤʝʥʴʰʫʶ ʯʘʩʪʴ ʜʦʭʦʜʘ 

ʧʨʝʜʧʨʠʷʪʠʶ. 

ʆʙʲʝʢʪʦʤ ABC- ʘʥʘʣʠʟʘ ʙʫʜʝʪ ʘʩʩʦʨʪʠʤʝʥʪʥʘʷ ʛʨʫʧʧʘ, ʘ ʬʘʢʪʦʨʦʤ, 

ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʦʙʲʝʢʪʘ, ʙʫʜʝʪ 

ʷʚʣʷʪʴʩʷ ʚʝʣʠʯʠʥʘ ʪʝʢʫʱʝʛʦ ʠʣʠ ʩʨʝʜʥʝʛʦ ʦʩʪʘʪʢʘ ʥʘ ʩʢʣʘʜʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘʧʘʩʳ ʠ ʧʨʠʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʝʰʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʘʢʪʠʚʠʟʘʮʠʷ ʧʨʦʜʘʞ ʜʣʷ ʧʦʟʠʮʠʡ ʩ ʙʦʣʴʰʠʤ ʦʩʪʘʪ-

ʢʦʤ). 

ʇʦʩʢʦʣʴʢʫ ʮʝʣʴʶ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʠ 

ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʟʘʧʘʩʦʚ, ʪʦ ABC-ʘʥʘʣʠʟ ʤʦʞʥʦ ʥʘ-

ʟʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ ɸɺʉ-ʘʥʘʣʠʟ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʩʦʚʤʝʩʪʥʦ ʩ 

XYZ-ʘʥʘʣʠʟʦʤ. 

XYZ-ʘʥʘʣʠʟ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʨʝʩʫʨ-

ʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʫʯʠʪʳʚʘʷ, ʢʘʢ ʦʥʠ ʧʦʪʨʝʙʣʷʶʪʩʷ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟ ʠʟʤʝ-

ʥʝʥʠʡ ʠʭ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ ʚʨʝʤʝʥʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʧʨʦʩʘ 

ʥʘ ʨʝʩʫʨʩʳ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ XYZ-ʘʥʘʣʠʟʘ ʟʘʧʘʩʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ɸɺʉ-ʘʥʘʣʠʟʘ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʚʥʦ-

ʤʝʨʥʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ɺ ʛʨʫʧʧʫ X ʚʭʦʜʷʪ 

ʟʘʧʘʩʳ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʩʧʨʦʩʦʤ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʢʦʣʝʙʘʥʠʷʤʠ. ɿʘʧʘʩʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʝʥ ʢʦʣʝʙʣʶʱʠʡʩʷ ʫʨʦʚʝʥʴ 

ʧʦʪʨʝʙʣʝʥʠʷ, ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ Y. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʘʧʘ-

ʩʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʩʨʝʜʥʷʷ. ʂ ʛʨʫʧʧʝ Z ʦʪʥʦʩʷʪʩʷ ʟʘʧʘʩʳ, ʥʘ ʢʦʪʦʨʳʝ 

ʩʧʨʦʩ ʚʦʟʥʠʢʘʝʪ ʣʠʰʴ ʠʟʨʝʜʢʘ. ʇʦʵʪʦʤʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʣʷʝʤʳʭ 

ʦʙ̡ʝʤʦʚ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. 

ʉʫʱʝʩʪʚʫʝʪ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ XYZ-ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 



369 

 

1. ʇʦ ʦʪʜʝʣʴʥʳʤ ʧʦʟʠʮʠʷʤ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʚʘʨʠʘʮʠʠ; 

2. ʆʙʲʝʢʪʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʥʞʠʨʫʶʪʩʷ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ; 

3. ʉʦʚʦʢʫʧʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ 

(X, Y ʠ Z-ʛʨʫʧʧʳ). 

ʉʨʝʜʠ ʜʘʥʥʳʭ ʛʨʫʧʧ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ: ʛʨʫʧʧʘ 

X ʩʦʩʪʘʚʣʷʝʪ 25% ʟʘʧʘʩʦʚ, ʛʨʫʧʧʘ Y ʩʦʩʪʘʚʣʷʝʪ 25%, ʠ ʛʨʫʧʧʘ Z ʚʢʣʶʯʘ-

ʝʪ 50% ʟʘʧʘʩʦʚ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʧʦ ʛʨʫʧʧʘʤ ʙʫʜʝʪ ʩʣʝ-

ʜʫʶʱʠʤ:  

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʜʣʷ ʛʨʫʧʧʳ ʍ = 0 % - 10 %; 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʜʣʷ ʛʨʫʧʧʳ Y = 10 % - 25 %; 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʜʣʷ ʛʨʫʧʧʳ Z = ʙʦʣʝʝ 25 %. 

ABC-ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʠʪʴ ʪʦʚʘʨʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʥʘ ʧʨʝʜʤʝʪ 

ʝʛʦ ʧʨʠʙʳʣʴʥʦʩʪʠ, ʘ XYZ-ʘʥʘʣʠʟ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʦʜʘ-

ʚʘʝʤʦʩʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʪʦʚʘʨʦʚ, ʪʘʢ ʠ ʪʦʚʘʨʥʳʭ ʛʨʫʧʧ. 

ʉʦʚʤʝʱʘʷ ʨʝʟʫʣʴʪʘʪʳ, ABC-ʘʥʘʣʠʟʘ ʠ XYZ-ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʧʦʣʫ-

ʯʠʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʟʘʧʘʩʦʚ. 

ʇʨʠ ʥʘʣʦʞʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ XYZ-ʘʥʘʣʠʟʘ ʥʘ ʜʘʥʥʳʝ ABC-ʘʥʘʣʠʟʘ 

ʦʙʨʘʟʫʝʪʩʷ 9 ʛʨʫʧʧ ʟʘʧʘʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ 

(ʪʘʙʣʠʮʘ 1). 
ʊʘʙʣʠʮʘ 1. ʄʘʪʨʠʮʘ ɸɺʉ-XYZ ʘʥʘʣʠʟʘ 

 

ʂʘʪʝʛʦ-

ʨʠʷ 

X Y Z ḃɼʦʣʠ ʚ 
ʦʙʦʨʦʪʝ 

A AX AY AZ 

B BX BY BZ 

C CX CY CZ 

Ḃʉʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʜʘʞ 

 

ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʤʘʪʨʠʮʳ ʧʨʦʚʦʜʠʪʩʷ ʜʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ, ʠ ʜʣʷ ʢʘ-

ʞʜʦʡ ʛʨʫʧʧʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʚʦʠ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ, ʚʳʷʚʣʷʶʪʩʷ 

ʛʨʫʧʧʳ, ʪʨʝʙʫʶʱʠʝ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ.  

ʅʘʧʨʠʤʝʨ, ʪʦʚʘʨʳ ʛʨʫʧʧʳ AX ʠ BX ʧʨʠʥʦʩʷʪ ʥʘʠʙʦʣʴʰʫʶ ʧʨʠ-

ʙʳʣʴ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦʝ ʥʘʣʠʯʠʝ ʵʪʠʭ ʪʦʚʘʨʦʚ, ʘ ʪʦʚʘʨʳ 

ʛʨʫʧʧʳ CX ʤʦʞʥʦ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʧʦʜ ʟʘʢʘʟ ʠ ʩʥʠʟʠʪʴ ʦʙʲʝʤ ʠʭ ʟʘʧʘʩʦʚ. ɸ 

ʚʦʪ ʢ ʪʦʚʘʨʘʤ ʛʨʫʧʧʳ CZ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʧʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ, ʧʦ-
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ʩʢʦʣʴʢʫ ʦʥʠ ʜʘʶʪ ʩʘʤʫʶ ʤʘʣʝʥʴʢʫʶ ʚʳʨʫʯʢʫ, ʘ ʩʧʨʦʩ ʥʘ ʥʠʭ ʜʦʩʪʘʪʦʯʥʦ 

ʥʝ ʩʪʘʙʠʣʝʥ. 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʠʟʜʝʨʞʢʠ ʥʘ ʦʙʨʘʙʦʪ-

ʢʫ, ʭʨʘʥʝʥʠʝ ʠ ʦʪʧʨʘʚʢʫ ʟʘʧʘʩʦʚ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ 

ʩʧʦʩʦʙ ʠʭ ʧʦʩʪʘʚʢʠ ʠ ʨʘʟʤʝʱʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʘ ʚʠʜʘ ʘʥʘʣʠʟʘ, ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʩʦ-

ʚʦʢʫʧʥʦʩʪʠ, ʧʦʟʚʦʣʷʪ ʫʩʪʨʘʥʠʪʴ ʧʦʪʝʨʠ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ, ʯʪʦ ʦʢʘʞʝʪ ʚʣʠʷʥʠʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʚʳʨʫʯʢʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ. 
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ʋɼʂ 330.341.12 

 
ʎʀʌʈʆɺʀɿɸʎʀʗ ɺ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʀ                          

ʌʆʈʄʀʈʆɺɸʅʀʗ ʕʌʌɽʂʊʀɺʅʆʁ ʌʀʅɸʅʉʆɺʆʁ              

ʉʀʉʊɽʄʓ 

 

ʊ.ʊ. ʇʘʥʬʝʨʦʚ, ʅ.ɺ. ʇʦʛʦʨʞʝʣʴʩʢʘʷ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʅ.ɺ. ʇʦʛʦʨʞʝʣʴʩʢʘʷ, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
 

ɼʦʥʝʮʢʘʷ ʘʢʘʜʝʤʠʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ 

 
ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ ʚ  XXI ʚʝʢʝ. ɼʣʷ 

ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʳ ʮʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʭʦʜʠʪ ʩʪʘʜʠʶ ʘʢʪʠʚʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟ-

ʚʠʪʠʷ. ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʧʣʘʪʬʦʨʤ, ʧʨʦʝʢʪʦʚ, ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʢʨʘ-

ʪʠʪʴ ʚʨʝʤʷ ʥʘ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʥʦ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ 

ʢʦʥʪʨʦʣʶ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʠʥʪʝʛʨʘʮʠʠ. ɺ ʩʪʘʪʴʝ 

ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʧʦ ʮʠʬʨʦʚʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʫʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ, ʙʶʜʞʝʪʥʘʷ 

ʩʠʩʪʝʤʘ, ʨʘʟʚʠʪʠʝ ʦʥʣʘʡʥ-ʢʨʝʜʠʪʦʚʘʥʠʷ, ʦʥʣʘʡʥ-ʙʫʭʛʘʣʪʝʨʠʷ. 
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ʎʠʬʨʦʚʠʟʘʮʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʘʢʪʠʚʥʦ 

ʧʨʦʥʠʢʘʝʪ ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʠ ʢʦʤʧʣʝʢʩʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʨʘʙʦʪʫ ʚʩʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘʯʠʥʘʷ ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ 

ʨʘʙʦʪʥʠʢʘʤʠ ʥʘ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʟʘʢʘʥʯʠʚʘʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʝʨʩʦʥʘʣʠʟʘ-

ʮʠʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ. 

ɼʣʷ ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʳ ʵʧʦʭʘ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʪʯʝʪʥʦʩʪʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ 

ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʠ ʪʦʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥ-

ʩʘʤʠ.  

ɺʳʭʦʜ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʳʥʦʢ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʤʥʦʛʦ ʩʣʦʞʥʳʭ 

ʦʧʝʨʘʮʠʡ, ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʠʥʘʥʩʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʀʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤ 

ʧʦ ʠʭ ʫʧʨʘʚʣʝʥʠʶ. ʎʠʬʨʦʚʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʳʤʠ ʨʝʩʫʨʩʘʤ, ʢʘʢ ʥʘ ʫʨʦʚʥʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ, ʪʘʢ ʠ ʙʶʜʞʝʪʘ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʄʠʥʬʠʥʦʤ ʈʌ ʠʤʝʥʥʦ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠʩʧʦʣʥʝ-

ʥʠʷ ʬʝʜʝʨʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʝʩʪʥʳʭ ʙʶʜʞʝʪʦʚ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦ-

ʝʢʪ ʕʣʝʢʪʨʦʥʥʳʡ ʙʶʜʞʝʪ. ʉʫʪʴ ʩʠʩʪʝʤʳ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘ ï ʧʦʚʳʩʠʪʴ ʜʦʩ-

ʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʠʥʘʥʩʦʚʦʤ ʩʦʩʪʦʷʥʠʠ, ʜʦʭʦʜʘʭ-

ʨʘʩʭʦʜʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ɺ ʦʪʢʨʳʪʦʤ ʜʦʩ-

ʪʫʧʝ, ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚʦʟʤʦʞʝʥ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʦʜʝ ʨʝʘʣʠʟʘ-

ʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʚʢʣʶʯʘʷ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦ ʟʘʢʫʧʢʘʭ ʪʦʚʘʨʦʚ ʠ ʨʘʟʤʝʱʝʥʠʠ ʟʘʢʘʟʦʚ ʥʘ ʠʭ ʧʦʩʪʘʚʢʫ ʠʣʠ 

ʚʳʧʦʣʥʝʥʠʝ [1].  

ɽʩʣʠ ʧʝʨʝʡʪʠ ʥʘ ʩʘʡʪ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʪʦ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ 

ʥʘ ʭʦʨʦʰʫʶ ʚʠʟʫʘʣʴʥʫʶ, ʛʨʘʬʠʯʝʩʢʫʶ ʦʩʥʘʱʝʥʥʦʩʪʴ ʧʨʦʝʢʪʘ: ʧʦʜʨʦʙʥʦ 

ʦʧʠʩʳʚʘʝʪʩʷ ʙʶʜʞʝʪʥʘʷ ʩʠʩʪʝʤʘ ʈʌ, ʚʩʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʳ ʚ ʥʘʛʣʷʜʥʳʭ ʜʠʘʛʨʘʤʤʘʭ, ʩʚʦʜʥʳʭ ʪʘʙʣʠʮʘʭ, ʯʪʦ ʥʘʤʥʦʛʦ ʦʙʣʝʛʯʘʝʪ 

ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʪʘʢ ʠ ʜʣʷ ʬʠʟʠ-

ʯʝʩʢʠʭ ʣʠʮ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʩ ʫʯʝʪʦʤ ʦʪʩʪʘʚʘʥʠʷ ʈʦʩʩʠʠ ʚ ʜʚʘ ʨʘʟʘ ʧʦ ʜʦʣʠ ʮʠʬʨʦ-

ʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ɺɺʇ (2,6 % ʧʨʦʪʠʚ 5,5 % ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘ-

ʥʘʭ), ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʢʘʢ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ, ʪʘʢ ʠ 

ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ, ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ. ʄʠʥʢʦʤʩʚʷʟʴ ʧʦʜ-

ʛʦʪʦʚʠʣʘ ʧʨʦʝʢʪ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʜʦ 2024 

ʛʦʜʘ. ɼʦʢʫʤʝʥʪʫ ʧʨʝʜʩʪʦʠʪ ʧʨʦʡʪʠ ʦʙʩʫʞʜʝʥʠʝ ʥʘ ʟʘʩʝʜʘʥʠʠ ʉʦʚʝʪʘ ʧʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʧʨʦʝʢʪʘʤ [2].  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ 

ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʧʣʘʪʬʦʨʤʳ çʇʦʪʦʢè ʛʨʫʧʧʦʡ ʢʦʤʧʘʥʠʡ Rambler&Co ʠ ʌʝ-
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ʜʝʨʘʣʴʥʦʡ ʢʦʨʧʦʨʘʮʠʝʡ ʧʦ ʨʘʟʚʠʪʠʶ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ-

ʩʪʚʘ. ɼʘʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʧʦʤʦʛʘʝʪ ʤʘʣʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʩʦʟʜʘʪʴ ʙʝʩʧʣʘʪʥʦ 

ʩʦʙʩʪʚʝʥʥʳʡ ʩʘʡʪ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʪʘ ʥʘ ʨʳʥʢʝ, ʘ ʪʘʢʞʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʧʨʦʜʘʞ. ɼʘʥʥʳʡ ʨʝ-

ʩʫʨʩ ʧʨʦʩʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ 

ʥʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʩʘʡʪʦʚ, ʟʘʷʚʠʪʴ ʦ ʩʝʙʝ ʥʘ ʨʳʥʢʝ. ʉ ʧʦʤʦʱʴʶ 

çʇʦʪʦʢʘè ʧʨʠʚʣʝʯʝʥʠʝ ʢʣʠʝʥʪʦʚ ʠ ʨʘʟʚʠʪʠʝ ʙʠʟʥʝʩʘ ʩʪʘʣʦ ʜʦʩʪʫʧʥʝʝ ʙʠʟʥʝ-

ʩʫ ʣʶʙʦʛʦ ʨʝʛʠʦʥʘ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ. 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʩʪʘʨʪʦʚʘʣ ʚ ʘʧʨʝʣʝ 2017 ʛʦʜʘ, ʟʘ ʵʪʦ ʚʨʝʤʷ ʫʜʘʣʦʩʴ 

ʜʦʙʠʪʴʩʷ ʩʣʝʜʫʶʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ: ʚ ʥʘʯʘʣʝ ʧʨʦʝʢʪ ʩʪʘʨʪʦʚʘʣ ʪʦʣʴʢʦ ʚ ʜʚʫʭ 

ʛʦʨʦʜʘʭ, ʄʦʩʢʚʝ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʣʘʪʬʦʨʤʘ ʬʫʥʢʮʠʦ-

ʥʠʨʫʝʪ ʚʦ ʚʩʝʭ 15 ʛʦʨʦʜʘʭ-ʤʠʣʣʠʦʥʥʠʢʘʭ, ʦʜʥʘʢʦ ʦʩʥʦʚʥʦʡ ʧʝʨʩʧʝʢʪʠʚʦʡ 

ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʚʠʪʠʝ ʩʝʨʚʠʩʘ ʚ ʤʘʣʝʥʴʢʠʭ ʛʦʨʦʜʘʭ; ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʩʪʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʨʦ-

ʜʚʠʞʝʥʠʝ ʥʘ ʩʘʡʪʝ, ʟʘ ʛʦʜ ʯʠʩʣʦ ʚʳʨʦʩʣʦ ʩ 10 ʜʦ 40 ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ, 

ʦʪʢʨʳʚʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʩʝʭ ʩʬʝʨ ʙʠʟʥʝʩʘ; ʘʥʘʣʠʟʠʨʫʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ ʩʝʨʚʠʩʘ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʠʚʦʜʷʪ ʮʠʬʨʫ ʚ 60 000 ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ-

ʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 0,03 % ʦʪ ʦʙʱʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ 

ʯʠʩʣʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ (2 ʤʣʥ) [3]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʥʦʛʠʝ ʢʨʫʧʥʳʝ ʙʘʥʢʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʦ ʚʳʜʘʯʝ ʢʨʝʜʠʪʦʚ ʦʥʣʘʡʥ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʰʠʨʦ-

ʢʠʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʩʠʩʪʝʤ, ʧʣʘʪʬʦʨʤ ʧʦ ʚʝʜʝʥʠʶ ʙʫʭʛʘʣʪʝʨʠʠ, ʧʦʜ-

ʛʦʪʦʚʢʝ ʦʪʯʝʪʥʦʩʪʝʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ, ʨʘʩʯʝʪʥʦ-ʢʘʩʩʦʚʦʤʫ ʦʙʩʣʫ-

ʞʠʚʘʥʠʶ. ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʩʦʚʤʝ-

ʱʘʶʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʝʜʝʥʠʷ ʜʝʣʘ ʠʥʩʪʨʫʤʝʥʪʳ ʚ ʦʜʥʦʤ.  

ɼʣʷ ʢʣʠʝʥʪʦʚ ʉʙʝʨʙʘʥʢʘ ʜʘʥʥʳʡ ʩʝʨʚʠʩ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʝ-

ʨʝʜʦʚʳʭ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʬʠʥʘʥʩʘʤʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ʉ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ ʪʦʣʴʢʦ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʦʛʨʘʥʠʯʠ-

ʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʩʝʛʤʝʥʪʦʤ ʩʨʝʜʥʝʛʦ ʠ ʢʨʫʧʥʦʛʦ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʨʠʙʳʣʴ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʶʪʩʷ 

ʩʘʤʳʤ ʥʝʟʘʱʠʱʝʥʥʳʤʠ, ʧʦʵʪʦʤʫ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʣʘʪ-

ʬʦʨʤʳ ʪʦʣʴʢʦ ʥʘ ʥʠʭ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʧʦʜʦʙʨʘʪʴ ʥʝʦʙʭʦʜʠ-

ʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʫʯʝʩʪʴ ʚʩʝ ʪʨʫʜʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʪʴ ʣʫʯʰʠʝ ʚʘʨʠʘʥʪʳ ʦʙ-

ʣʝʛʯʝʥʠʷ ʚʝʜʝʥʠʷ ʜʝʣʘ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʣʴʛʦʪʳ ʜʣʷ ʜʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʙʠʟʥʝʩʘ 

ʩ ʮʝʣʴʶ ʫʢʨʝʧʣʝʥʠʷ ʝʛʦ ʧʦʟʠʮʠʡ ʥʘ ʨʳʥʢʝ. 

ʆʙʨʘʱʘʷʩʴ ʢ ʧʨʦʙʣʝʤʝ, ʩʚʷʟʘʥʥʦʡ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʚʝʜʝʥʠʷ ʠ ʦʪʢʨʳʪʠʷ 

ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʚ ʈʦʩʩʠʠ, ʦʪʤʝʪʠʤ, ʯʪʦ ʉʙʝʨʙʘʥʢ ʩʪʘʨʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩ-

ʧʝʯʠʪʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʩʯʝʪʥʦ-ʢʘʩʩʦʚʦʛʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʠ ʢʦʥʩʫʣʴʪʘʮʠʡ, ʥʦ ʠ ʟʘʥʠʤʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʝʭ, ʢʪʦ ʨʝʰʠʣ 

ʥʘʯʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʜʝʣʦ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʙʘʥʢʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʣʦʷʣʴʥʦ-

ʩʪʠ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ: ʣʴʛʦʪʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʟʤʝʨ ʩʪʘʚʢʠ 

ʩʥʠʞʝʥ ʜʦ 10,6  % ʛʦʜʦʚʳʭ ʥʘ ʩʨʦʢ ʜʦ 3-ʭ ʣʝʪ, ʩʫʤʤʘ ʢʨʝʜʠʪʘ ʤʦʞʝʪ ʚʘʨʴʠ-
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ʨʦʚʘʪʴʩʷ ʦʪ 10 ʤʣʥ. ʜʦ 1 ʤʣʨʜ. ʨʫʙʣʝʡ, ʮʝʣʴʶ ʤʦʞʝʪ ʩʪʘʪʴ ʚʣʦʞʝʥʠʝ ʚ ʘʢʪʠ-

ʚʳ, ʦʩʥʦʚʥʳʝ ʬʦʥʜʳ, ʤʦʜʝʨʥʠʟʘʮʠʶ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪ-

ʚʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʫʩʣʫʛʘʤʠ ʚ ʨʝ-

ʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, çʥʝ ʦʪʭʦʜʷ ʦʪ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘè. ʕʪʦ ʩʦʟʜʘʝʪ ʢʦʥʢʫ-

ʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʫʯʝʪʦʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʨʳʥʢʘ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʈʝ-

ʟʫʣʴʪʘʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʤʠʥʠʤʠʟʘʮʠʷ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʯʝ-

ʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʧʨʦʛʥʦʟʥʦʡ, ʧʣʘʥʦʚʦʡ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʙʶʜʞʝʪʥʦʡ, ʥʘʣʦʛʦʚʦʡ ʠ ʠʥʦʡ ʦʪʯʝʪʥʦʩʪʠ, 

ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʵʢʩʧʝʨʪʥʳʭ ʦʧ-

ʨʦʩʦʚ, ʦʪʢʨʳʪʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʨʘʩʧʦʣʘʛʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʥʠʞʝʥʠʝ 

ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪ-

ʚʘ ʠ ʧʦʚʳʩʠʪʴ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʇʨʠʤʝʥʝ-

ʥʠʝ ʥʦʚʝʡʰʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʩʣʘʚʣʠ-

ʚʘʝʪ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳ-

ʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʤʫʥʠ-

ʮʠʧʘʣʴʥʳʤʠ ʬʠʥʘʥʩʘʤʠ. 
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ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʫʩʪʦʡʯʠʚʦʡ ʩʦʮʠʘʣʴʥʦ-
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ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʳ ʦʙʲʝʢʪʠʚʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ ʠ ʧʨʘʚʦʚʳʤʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʩʪʦʷʥʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʥʘ ʚʩʝʭ 

ʫʨʦʚʥʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʝʭʥʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. 

ʈʘʟʚʠʪʠʝ ʢʘʢ ʧʨʦʮʝʩʩ ʟʘʢʦʥʦʤʝʨʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥ-

ʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʝʨʝʭʦʜʘ ʢ ʥʦʚʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʦʪ ʧʨʦʩʪʦʛʦ ʢ ʩʣʦʞʥʦʤʫ, 

ʦʪ ʥʠʟʰʝʛʦ ʢ ʚʳʩʰʝʤʫ, ʚ ʪʨʘʢʪʦʚʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʢʦʥʮʝʧ-

ʮʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʦʟʠʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʠ ʥʝʛʘʪʠʚʥʳʤʠ ï ʩ ʜʨʫʛʦʡ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: ʠʥʪʝʥʩʠʬʠʢʘ-

ʮʠʷ, ʠʥʪʝʛʨʘʮʠʷ, ʥʘʨʘʩʪʘʥʠʝ ʢʨʠʟʠʩʥʳʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʥʘʣʠʯʠʝ 

ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʠ ʧʘʨʘʜʦʢʩʦʚ, ʨʘʟʙʘʣʘʥʩʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʩʤʝʱʝʥʠʝ ʨʝʡʪʠʥʛʦʚ ʦʪʜʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʪʩʫʪʩʪʚʠʝ 

ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʥʝʫʧʨʘʚʣʷʝʤʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʝʤ, ʢʘʢ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʨʝʩʫʨʩʳ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲ-

ʝʢʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ï ʦʪ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʜʦ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦ-ʤʦʜʝʣʠʨʫʶʱʠʭ ʠ ʨʦʙʦʪʦ-ʮʠʬʨʦʚʳʭ, ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʥʦ-ʥʘʫʯʥʦʛʦ ʧʨʦ-

ʥʠʢʥʦʚʝʥʠʷ ʚ ʨʝʰʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʚʥʠʤʘʥʠʝ ʘʚʪʦʨʦʚ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʦʪʜʝʣʴʥʳʭ, ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʜʦ ʩʠʭ ʧʦʨ ʥʝʟʘʩʣʫʞʝʥʥʦ ʫʧʫʱʝʥʥʳʭ, ʚʦʧʨʦʩʘʭ, ʦʪ ʢʦʪʦʨʳʭ 

ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʧʝʨʩʧʝʢʪʠʚʘ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʰʠʨʝʥʠʷ ʥʘʫʯʥʦʛʦ ʛʦʨʠ-

ʟʦʥʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ ʚ ʙʫʜʫʱʝʝ. 

ʕʪʦ: 

ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʨʝʟ ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ 

ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ ʚʳʷʚʣʝʥʠʝ ʧʨʠʨʦʜʳ ʵʚʦʣʶʮʠʦʥ-

ʥʦ-ʨʝʩʫʨʩʥʦʛʦ (ʚʥʫʪʨʝʥʥʝʛʦ) ʠ ʬʘʢʪʦʨʥʦʛʦ (ʚʥʝʰʥʝʛʦ) ʠʟʤʝʥʝʥʠʡ; 

ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʪʨʘʥʘʤʠ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʩʣʦʞʠʚʰʠʭʩʷ ʧʘʨʘʜʦʢʩʦʚ ʠ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʚ ʤʦʜʝʣʷʭ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳ; 

ʦʙʦʩʥʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʥʘ 

ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ ʯʝʨʝʟ ʢʦʥʮʝʧʮʠʶ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʝʛʦ ʬʫʥʢ-

ʮʠʠ (ʩʘʤʦʧʣʘʥʠʨʦʚʘʥʠʝ, ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ, ʩʘʤʦʢʦʥ-

ʪʨʦʣʴ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʘʤʦʨʘʟʚʠʪʠʝ. 

ɸʥʘʣʠʟ ʧʨʦʙʣʝʤ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʠ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ 

ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʯʠʥ ʠ ʧʨʦʪʠʚʦʨʝʯʠʡ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʢʦʣʝʙʘʥʠʡ 

ʜʠʥʘʤʠʢʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦ-

ʚʠʪʴ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 12 ʣʝʪ: ʧʦ ʪʝʤʧʘʤ ʨʦʩʪʘ ʩʨʝʜʥʝʜʫʰʝʚʦʛʦ ɺɺʇ 

ʈʦʩʩʠʷ (52,1 %) ʦʩʪʘʚʘʷʩʴ ʚ ʛʨʫʧʧʝ ʩʪʨʘʥ ʩ ʧʝʨʝʭʦʜʥʦʡ ʵʢʦʥʦʤʠʢʦʡ, ʦʧʝ-
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ʨʝʜʠʣʘ ʚ 1,5-2 ʨʘʟʘ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ (ʉʐɸ ï 27,0 %; ɻʝʨʤʘʥʠʷ ï 37,0; 

ʌʨʘʥʮʠʷ ï 23,4; ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ï 24,8 %) [1].  

ɹʝʟʫʩʣʦʚʥʦ, ʦʪʩʪʘʚʘʥʠʝ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʧʦ ʚʘʞʥʝʡʰʠʤ ʧʦ-

ʢʘʟʘʪʝʣʷʤ ʨʘʟʚʠʪʠʷ ʦʯʝʚʠʜʥʦ, ʥʦ ʦʯʝʚʠʜʥʦ ʠ ʜʨʫʛʦʝ ï ʝʩʪʴ ʧʦʪʝʥʮʠʘʣ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʙʣʘʛʦʜʘʨʷ ʦʩʚʦʝʥʠʶ ʥʦʚʳʭ çʙʝʟʣʶʜʥʳʭè ʪʝʭʥʦʣʦ-

ʛʠʡ, ʚʥʝʜʨʝʥʠʶ ʨʦʙʦʪʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʯʪʦ ʫʞʝ ʧʦʜʛʦʪʦʚʣʝʥʦ ʪʝʭ-

ʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʜʦʣʛʦʩʨʦʯʥʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʈʌ, ʧʨʦʚʦʟʛʣʘʰʝʥʥʘʷ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ, ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ 1,6 ʨʘʟʘ (ʥʘ ʧʨʝʜʩʪʦʷʱʠʝ 6 

ʣʝʪ) ʟʘ ʩʯʝʪ ʝʞʝʛʦʜʥʦʛʦ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 

5%, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ [2]. 

ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʦ-

ʤʠʤʦ ʬʘʢʪʦʨʦʚ ʠʟʚʝʩʪʥʳʭ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʜʣʷ ʦʙʦʩʥʦʚʘʥʥʦʛʦ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʪʦ ʨʘʟʚʠʪʠʝ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʚʳʙʦʨʫ ʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʨʘʩʩʤʦʪʨʝʥʠʶ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ-

ʟʚʦʣʠʣ ʦʙʥʘʨʫʞʠʪʴ ʥʝʦʞʠʜʘʥʥʳʝ ʠ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ, ʧʨʦʪʠʚʦʨʝ-

ʯʠʚʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʟʘ 2015 ʛʦʜ ʚ ʛʨʫʧʧʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ 

ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 42,9 (ʌʨʘʥʮʠʷ) ʜʦ 58,4 ʪʳʩ. ʜʦʣ. 

(ʉʐɸ), ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ ʩ ʧʝʨʝʭʦʜʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ï ʦʪ 19,0 (ɹʝʣʘ-

ʨʫʩʴ) ʜʦ 27,5 ʪʳʩ. ʜʦʣ. (ʈʦʩʩʠʷ) [3]. ʄʦʞʥʦ ʙʳʣʦ ʧʨʝʜʚʠʜʝʪʴ, ʯʪʦ ʚ ʨʘʟʚʠ-

ʪʳʭ ʩʪʨʘʥʘʭ ʜʦʣʞʥʳ ʙʳʪʴ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʚʦʙʦʜʳ, ʜʝʤʦʢʨʘʪʠʠ ʠ çʩʯʘʩʪʴʷè. ʅʦ ʥʝʪ! ʉʐɸ ʠ ʌʨʘʥʮʠʷ ʧʦ ʨʝʡʪʠʥʛʫ 

ʠʥʜʝʢʩʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʚʦʙʦʜʳ (ʥʘ ʥʘʯʘʣʦ 2018 ʛʦʜʘ) ʟʘʥʷʣʠ 18-ʝ ʠ 17-ʝ 

ʤʝʩʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʨʝʡʪʠʥʛʫ ʠʥʜʝʢʩʘ ʩʯʘʩʪʴʷ ʉʐɸ ʦʢʘʟʘʣʠʩʴ ʥʘ 

ʫʨʦʚʥʝ ʈʦʩʩʠʠ ʠ ɹʝʣʦʨʫʩʩʠʠ (107-ʝ ʠ 108-ʝ ʤʝʩʪʘ), ʘ ʣʠʜʝʨʘʤʠ ʩʪʘʣʠ 

ʄʝʢʩʠʢʘ, ʂʦʩʪʘ-ʈʠʢʘ ʠ ɺʴʝʪʥʘʤ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʦʮʝʥʢʠ ʠʥʜʝʢʩʘ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʩʚʦʙʦʜʳ ʧʨʝʜʩʢʘʟʫʝʤʦ ʧʦʣʫʯʝʥʳ ʚ ɻʦʥʢʦʥʛʝ, ʉʠʥʛʘʧʫʨʝ, 

ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ, ʚ ʐʚʝʡʮʘʨʠʠ ʠ ɸʚʩʪʨʠʠ [4,5]. 

ʇʦʠʩʢ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʦʣʞʝʥ 

ʧʨʠʚʝʩʪʠ ʢ ʩʘʤʦʫʧʨʘʚʣʝʥʠʶ ʯʝʨʝʟ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘ-

ʱʠʱʘʪʴʩʷ ʦʪ ʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʫʪʝʤ ʧʨʠʦʙ-

ʨʝʪʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ çʠʤʤʫʥʠʪʝʪʘè ʙʣʘʛʦʜʘʨʷ ʩʦʙʩʪʚʝʥʥʳʤ ʚʥʫʪʨʝʥʥʠʤ 

ʨʝʩʫʨʩʘʤ. 

ʇʫʪʴ ʦʪ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ ʟʘʚʠʩʠʪ ʦʪ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʭ ʠ ʨʝʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢ ʘʚʪʦʥʦʤʥʦʡ ʧʝ-

ʨʝʥʘʩʪʨʦʡʢʠ ʧʦʜʩʠʩʪʝʤʳ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʜʝʡʩʪʚʝʥʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ, ʦʩʦʙʝʥʥʦ, ï ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ, ʨʦʙʦʪʠʟʘʮʠʠ ʠ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 
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ʧʨʦʮʝʩʩʦʚ. 

ʀʪʘʢ, ʥʘʨʘʩʪʘʶʱʝʝ ʚʥʠʤʘʥʠʝ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ ʥʘ 

ʦʩʥʦʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʠ ʪʝʭʥʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʩʰʠʨʷʝʪ ʛʦʨʠʟʦʥʪʳ, ʤʘʩ-

ʰʪʘʙʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʰʝʥʠʷ ʚʘʞʥʝʡʰʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʟʘʜʘʯ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʚ ʙʫʜʫʱʝʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʦʮʠʘʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʦʪ-

ʢʨʳʣʠ ʥʦʚʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ ʧʘʨʘʜʦʢʩʳ, ʢʦʛʜʘ ʥʘʠʙʦʣʝʝ ʦʱʫʪʠʤʳʝ ʣʶ-

ʙʦʡ ʩʪʨʘʥʦʡ ʧʦʢʘʟʘʪʝʣʠ ʩʦʮʠʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʝ ʟʘʚʠʩʷʪ ʠʣʠ ʧʦʯʪʠ 

ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʫʨʦʚʥʷ ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ. ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʤʝʭʘ-

ʥʠʟʤʘ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚ ʯʠʩʣʦ ʠʟʚʝʩʪ-

ʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʜʦʣʞʥʦ ʚʦʡʪʠ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ 

ʵʬʬʝʢʪʠʚʥʦʝ ʩʘʤʦʨʘʟʚʠʪʠʝ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 
1. ʈʝʡʪʠʥʛ ʩʪʨʘʥ ʤʠʨʘ ʧʦ ɺɺʇ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://svspb.net/danmark/vvp-stran.php (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ ï 10.03.2019 ʛ.); 

2. ʕʢʦʥʦʤʠʢʘ ʠ ʄʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʕʣʝʢʪʨʦʥʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʛʘʟʝʪʘ ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://economicsandwe.com/638106372853EFFE/ (ʜʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ ï 10.03.2019 ʛ.); 

3. Central Intelligence Agency [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.cia.gov/library/publications/resources/the-world-fact book/fields/211.html 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ ï 11.03.2019 ʛ.); 

4. Index of Economic Freedom [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.heritage.org/index/download# (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ ï 12.03.2019 ʛ.); 

5. Happy Planet Index [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ:http://happy planet 

index.org/about/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ ï 12.03.2019 ʛ.). 

 
  

https://www.cia.gov/library/publications/resources/the-world-fact


379 

 

ʋɼʂ 331.108 
 

ʏɽʃʆɺɽʏɽʉʂʀɽ ʈɽʉʋʈʉʓ ʀ ʀʍ ʈʆʃʔ ɺ ʆʈɻɸʅʀɿɸʎʀʀ 

ʇʈʆʀɿɺʆɼʉʊɺɸ ʅɸ ʇʈʀʅʎʀʇɸʍ ɹɽʈɽɾʃʀɺʆʉʊʀ 
 

ʂ.ʌ. ʅʫʨʛʘʪʠʥʘ, ɻ.ʈ. ʉʪʨʝʢʘʣʦʚʘ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɻ.ʈ. ʉʪʨʝʢʘʣʦʚʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ,              

ʜʦʮʝʥʪ 
 

ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʫʯʘʩʪʠʷ ʧʝʨʩʦʥʘʣʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʙʝʨʝʞʣʠʚʦʩʪʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʦʚʣʝʯʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ 

ʧʦʩʪʦʷʥʥʳʝ ʫʣʫʯʰʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʜʘʞ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ, ʧʦʚʳʰʝʥʠʷ 

ʢʦʣʣʝʢʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʩʘʤʦʢʦʥʪʨʦʣʷ ʠ ʩʘʤʦʜʠʩʮʠʧʣʠʥʳ, ʦʨʠʝʥʪʘʮʠʠ 

ʥʘçʪʦʪʘʣʴʥʦʝè ʢʘʯʝʩʪʚʦ ʦʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ ʨʝʘʣʠʟʘʮʠʠ, ʚʳʩʦʢʦʡ ʛʨʘʤʦʪʥʦ-

ʩʪʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʚʦʧʨʦʩʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʛʘʥʠʟʘʮʠʷ, ʧʨʝʜʧʨʠʷʪʠʝ, ʯʝʣʦʚʝʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʙʝ-

ʨʝʞʣʠʚʦʩʪʴ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʠʥʮʠʧʳ, ʨʦʩʪ, ʧʝʨʩʦʥʘʣ, ʨʘʟʚʠʪʠʝ 

 
HUMAN RESOURCES AND THEIR ROLE                                             

IN THE  ORGANIZATION OF PRODUCTION               

ON THE PRINCIPLES  OF THRIFT  

 

K.F. Nurgalina, G.R. Strekalova 

 

Scientific Supervisor ï G.R. Strekalova, Candidate of  ʊechnical Sci-

ences, Associate Professor 

 
Kazan National Research Technological University 

 
The questions of participation of personnel in the organization of production on 

the principles of thrift. It is shown that the involvement of human resources in continu-

ous improvement contributes to the growth of production and sales of quality products 

due to the high level of labor organization, increasing collective responsibility, self-

control and self-discipline, focus on "total" quality from design to implementation, high 

literacy of human resources in matters of production.  

Keywords: organization, enterprise, human resources, thrift, production, prin-

ciples, growth, personnel, development 



380 

 

ɺ ʧʨʦʮʝʩʩʘʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚʝʜʫʱʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʯʝʣʦʚʝʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ, 

ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʦʥʠ ʩ ʠʭ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴʶ ʠʜʝʷʤ ʢʦʥʮʝʧʮʠʠ ʙʝʨʝʞʣʠ-

ʚʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʷʪʩʷ ʣʦʢʦʤʦʪʠʚʦʤ ʠ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ 

ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ, ʫʯʘʩʪʚʫʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝ-

ʥʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ 

ʤʘʢʩʠʤʠʟʘʮʠʶ ʜʦʭʦʜʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʥʮʠʧʦʚ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʚ ʧʦʩʪʦʷʥʥʳʝ ʫʣʫʯʰʝʥʠʷ. ɼʘʞʝ ʪʘʢʠʝ 

ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʙʝʨʝʞʣʠʚʦʩʪʠ ʢʘʢ 

ʚʩʝʦʙʱʝʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʙʳʩʪʨʘʷ ʧʝʨʝʥʘʣʘʜʢʘ, ʨʘʟʨʘʙʦʪʢʘ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʦʪ ʦʰʠʙʦʢ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʦʧʝʨʘ-

ʮʠʦʥʥʳʭ ʢʘʨʪ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʦʪ ʧʝʨʩʦʥʘʣʘ, 

ʢʦʪʦʨʳʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʫʯʝʥʥʳʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚʳʰʝ-

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʠʥʮʠʧʦʚ. [1] 

ʇʨʠʥʮʠʧʳ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʛʦʜʥʷ ʚʚʦʜʷʪʩʷ ʧʦʚʩʝʤʝ-

ʩʪʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʧʦ ʨʝʛʠʦʥʘʣʴ-

ʥʦʡ ʇʨʦʛʨʘʤʤʝ. ʀ ʪʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʥʝʜʨʠʣʠ ʠʣʠ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʩʪʘʜʠʠ ʚʥʝʜʨʝʥʠʷ ʙʝʨʝʞʣʠʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʦʪʤʝʯʘʶʪ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʤʝʥʴ-

ʰʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʟʜʝʨʞʝʢ. [2] 
ʇʦ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ çʙʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʢʦʥʮʝʧʮʠʶ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʙʦʨʴʙʫ ʩ ʧʦʪʝʨʷʤʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤ ʧʨʘʚʠʣʴʥʦ 

ʧʦʜʦʙʨʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠ ʦʙʫʯʝʥʥʳʡ ʧʝʨʩʦʥʘʣ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 

ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʠ ʫʩʣʫʛʠ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʩʦʟʜʘʝʪʩʷ ʠʤʝʥʥʦ ʯʝʣʦʚʝʯʝ-

ʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʦ ʥʝʦʙʭʦʜʠʤʘ ʪʱʘʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʧʝʨʩʦʥʘʣʘ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʠʚʝʨʞʝʥ ʠ ʧʦ-

ʣʝʟʝʥ ʧʨʝʜʧʨʠʷʪʠʶ.[3] 

ʈʘʩʩʤʦʪʨʠʤ ʨʦʣʴ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʙʝʨʝʞʣʠʚʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʆɸʆ çɿʘʠʥʩʢʠʡ 

ʩʘʭʘʨè, ʢʨʫʧʥʝʡʰʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝ ʩʘʭʘʨʘ [4] 
ɺ ʆɸʆ çɿʘʠʥʩʢʠʡ ʩʘʭʘʨè ʜʝʡʩʪʚʫʝʪ ʜʦʛʦʚʦʨ ʩ ʷʧʦʥʩʢʦʡ ʢʦʤʧʘʥʠʝʡ 

Toyota Engineering Corporation, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʢʦʤʧʘʥʠʷ ʧʨʝʜʦʩʪʘʚ-

ʣʷʝʪ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʫʶ ʧʦʤʦʱʴ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʝʛʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʦ ʜʦʛʦʚʦʨʫ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʚʦʜʠʪʩʷ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ, 

ʢʦʥʩʫʣʴʪʘʮʠʠ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʝʩʪʘʭ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʨʘʙʦʯʠʤʠ ʧʦʪʝʨʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʭ ʠʩʢʣʶʯʠʪʴ. ʇʝʨ-

ʚʘʷ ʘʫʜʠʪʦʨʩʢʘʷ ʧʨʦʚʝʨʢʘ, ʧʨʦʚʝʜʝʥʥʘʷ ʚ 2013 ʛʦʜʫ ʗʤʘʜʘʊʦʩʠʭʠʨʦ ʩ 
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ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʝʛʦ ʛʦʪʦʚʥʦʩʪʠ ʢ ʧʝʨʝ-

ʩʪʨʦʡʢʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʠʥʮʠʧʳ ʙʝʨʝʞʣʠʚʦʩʪʠ, ʦʧʨʝ-

ʜʝʣʠʣʘ ʫʨʦʚʝʥʴ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʥʘ ʜʘʪʫ ʘʫʜʠʪʘ, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʳʤ ʙʳʣ ʚʳʩʪʨʦʝʥ ʚʝʢʪʦʨ ʜʚʠʞʝʥʠʷ ʧʦ ʧʫʪʠ ʚʥʝʜʨʝʥʠʷ ʧʨʠʥʮʠʧʦʚ 

ʙʝʨʝʞʣʠʚʦʩʪʠ. ɸʫʜʠʪʦʨʩʢʘʷ ʧʨʦʚʝʨʢʘ, ʧʨʦʚʝʜʝʥʥʘʷ ʚ 2016 ʛʦʜʫ, ʧʦʢʘʟʘʣʘ, 

ʯʪʦ ʟʘ ʪʨʠ ʛʦʜʘ ʥʘ ʟʘʚʦʜʝ ʜʦʩʪʠʛʥʫʪʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʚ ʩʨʝʜ-

ʥʝʤ ʧʦʢʘʟʘʪʝʣʠ ʚʦʟʨʦʩʣʠ ʥʘ 1,94 ʧʫʥʢʪʘ ʪʝʤʧ ʧʨʠʨʦʩʪʘ  

ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʠʣ156,45 %. 

ɸʫʜʠʪʦʨʩʢʘʷ ʧʨʦʚʝʨʢʘ, ʧʨʦʚʝʜʝʥʥʘʷ ʚ ʢʦʥʮʝ 2018 ʛʦʜʘ, ʧʦʢʘʟʘʣʘ 

ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʦ ʫʞʝ ʩ ʤʝʥʴʰʠʤ ʪʝʤʧʦʤ ʧʨʠʨʦʩʪʘ ʥʘ 

0,71 ʧʫʥʢʪʘ ʠʣʠ ʥʘ 22,3 %, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ ʢʣʶ-

ʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʜʘʥʥʳʝ ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʘʫʜʠʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 1. ɸʫʜʠʪ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʆɸʆ çɿʘʠʥʩʢʠʡ ʩʘʭʘʨè 

ʇʘʨʘʤʝʪʨʳ ʘʫʜʠʪʘ ɻʦʜʳ ʘʫʜʠʪʘ 

2013 2016  2018  

ɸʢʪʠʚʥʦʩʪʴ  1,1 3,0 4,0 

ʉʪʘʥʜʘʨʪʳ  1,0 3,4 4,0 

ʇʝʨʩʦʥʘʣ  1,5 3,2 3,8 

ʃʦʛʠʩʪʠʢʘ  1,6 3,4 4,0 

ʆʙʦʨʫʜʦʚʘʥʠʝ  1,0 3,3 3,9 

ʂʘʯʝʩʪʚʦ 1,2 2,8 3,7 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ 1,24 3,18 3,89 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʙʝʨʝʞʣʠʚʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʆɸʆ çɿʘʠʥ-

ʩʢʠʡ ʩʘʭʘʨè. ʊʘʢʘʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ 

ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʠ ʝʛʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʦʙʫʯʝʥʠʷ, ʚ ʢʦʪʦ-

ʨʦʤ ʙʳʣ ʟʘʜʝʡʩʪʚʦʚʘʥ ʚʝʩʴ ʧʝʨʩʦʥʘʣ, ʦʪ ʨʷʜʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʜʦ ʚʳʩʰʝ-

ʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. ɺ 2017 ʛʦʜʫ ʦʙʫʯʝʥʠʝ ʧʨʦʰʣʠ 418 ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦʩʪʘʚʣʷ-

ʝʪ 83,6 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʪʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʙʳʣʦ ʧʦʪʨʘʯʝʥʦ ʥʘ ʬʠʣʦʩʦʬʠʶ ʙʝʨʝʞ-

ʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘ ʤʝʪʦʜʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʠʜʦʚ 

ʧʦʪʝʨʴ, ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʭ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʥʠʞʘʶʪ ʠ ʧʦʣʥʦʩʪʴʶ 

ʫʜʘʣʷʶʪ ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʦʷʚʣʝʥʠʝ ʧʦʪʝʨʴ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʚʦʟʤʦʞʥʳʤ. ʆʙʫʯʘʶʱʠʝ ʬʠʣʴʤʳ ʠ ʨʦʣʠʢʠ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷ-

ʪʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʟʘʢʨʝʧʣʝʥʠʶ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʩʪʠʛʥʫʪʳ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ 1) ʠʟʤʝʥʝʥʠʝ ʩʦ-

ʜʝʨʞʘʥʠʷ ʪʨʫʜʘ ʠ ʝʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʷ, ʪʦ ʝʩʪʴ ʧʦʚʳʩʠʣʘʩʴ ʢʦʣʣʝʢ-

ʪʠʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʥʠʢʘʤʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʥʘ ʩʠʩ-



382 

 

ʪʝʤʥʦʤ ʫʨʦʚʥʝ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʝʨʝ-

ʜʘʯʘ ʪʝʭʥʠʢʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʩʣʦʞʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʦʩʪʘ-

ʚʠʣʠ ʯʝʣʦʚʝʢʫ ʨʝʰʝʥʠʝ ʥʝʘʣʛʦʨʠʪʤʠʟʠʨʫʝʤʳʭ ʟʘʜʘʯ, ʪʚʦʨʯʝʩʢʦʛʦ ʭʘʨʘʢ-

ʪʝʨʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠ ʩʦʮʠʘʣʠʟʘʮʠʝʡ ʠʥ-

ʜʠʚʠʜʘ; 2)ʠʩʢʣʶʯʝʥʠʝ ʪʦʪʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʨʘʟʚʠʪʠʝ ʩʘʤʦʢʦʥʪʨʦʣʷ ʠ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʠʥʥʦʚʘ-

ʮʠʦʥʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʪʚʦʨʯʝʩʪʚʘ ʩ ʢʦʥʪʨʦʣʝʤ ʟʘ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʥʘʧʨʦ-

ʪʠʚ ʨʘʟʚʠʪʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚ ʫʯʘʩʪʠʝ ʚ ʜʝʣʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʥʷ-

ʪʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ; 3) ʦʨʠʝʥʪʘʮʠʷ ʥʘ çʪʦʪʘʣʴʥʦʝè ʢʘʯʝʩʪʚʦ ʩ 

ʮʝʣʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʧʨʦʩʘ ʠ ʨʝʘʣʠ-

ʟʘʮʠʠ ʧʨʠʥʮʠʧʘ ʤʘʢʩʠʤʠʟʘʮʠʠ ʜʦʭʦʜʘ ʧʨʝʜʧʨʠʷʪʠʷ; 4) ʧʦʚʳʰʝʥʠʝ ʢʫʣʴ-

ʪʫʨʥʦʛʦ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʨʦʩʪ ʣʠʯʥʦ-

ʩʪʥʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘʢʪʠʚ-

ʥʦʩʪʴ ʚ ʩʦʫʯʘʩʪʠʠ ʚ ʜʝʣʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ/ʠʣʠ ʧʦʣʥʦʤʦʯʠʷ ʭʦʟʷʠʥʘ ʧʨʦ-

ʮʝʩʩʘ; 5) ʨʘʟʚʠʪʠʝ ʜʝʤʦʢʨʘʪʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʯʫʚʩʪʚʘ 

ʩʦʧʨʠʯʘʩʪʥʦʩʪʠ, ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʦʩʪʦʠʥʩʪʚʘ, ʫʯʘʩʪʠʝ ʚ ʨʝʰʝʥʠʠ ʩʦʮʠʘʣʴ-

ʥʦ-ʪʨʫʜʦʚʳʭ ʚʦʧʨʦʩʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʠʞʝʥʠʝ ʛʣʘʚʥʦʡ ʮʝʣʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ 

ʙʝʨʝʞʣʠʚʦʩʪʠ ʘ ʠʤʝʥʥʦ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʡ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʧʦ-

ʨʷʜʢʘ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ, ʩʦʟʜʘʥʠʝ ʠʥʬʦʮʝʥʪʨʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʥʷ-

ʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʢʠ ʚʦ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʚʦʧʨʦʩʘʭ 

ʧʦʟʚʦʣʠʣʠ ʆɸʆ çɿʘʠʥʩʢʠʡ ʩʘʭʘʨè ʩʪʘʣ ʚʪʦʨʦʡ ʢʦʤʧʘʥʠʝʡ ʚ ʈʦʩʩʠʠ, ʜʦʩ-

ʪʠʛʰʝʡ ʩʝʨʝʙʨʷʥʦʛʦ ʫʨʦʚʥʷ ʧʦ ʩʠʩʪʝʤʝ çTECè, ʧʝʨʚʦʡ ʢʦʤʧʘʥʠʝʡ ʚ ʈʝʩ-

ʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʠ ʧʝʨʚʦʡ ʚ ʤʠʨʦʚʦʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʦʡʪʠ 

ʚ ʧʷʪʝʨʢʫ ʣʫʯʰʠʭ ʟʘʚʦʜʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʩ ʤʦʱʥʦʩʪʴʶ ʧʝʨʝʨʘ-

ʙʦʪʢʠ 8000 ʪʦʥʥ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʩʫʪʢʠ, ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʚʳʨʘʙʦʪʢʠ 1200 

ʪʦʥʥ.  
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ʟʘʢʫʧʢʠ, ʚʥʝʩʪʠ ʚ ʧʣʘʥ, ʦʧʫʙʣʠʢʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʣʘʥʠʨʫʝʤʳʭ ʟʘ-

ʢʫʧʢʘʭ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʩʫʨʩʘʭ. ɽʩʣʠ ʧʨʝʜʧʨʠʷʪʠʝ ʠʤʝʝʪ ʨʘʟʚʠʪʫʶ 

ʬʠʣʠʘʣʴʥʫʶ ʩʝʪʴ ʠʣʠ ʫ ʥʝʛʦ ʤʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʪʦ ʩʦʙʨʘʪʴ ʧʦʪʨʝʙʥʦ-

ʩʪʠ ʩ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʟʘʢʫʧʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʵʪʦʡ ʢʨʫʧʥʦʡ ʦʨʛʘʥʠʟʘ-

ʮʠʠ, ʦʙʨʘʙʦʪʘʪʴ ʠʭ ʠ ʥʝ ʫʧʫʩʪʠʪʴ ʥʝʢʦʪʦʨʳʭ ʥʶʘʥʩʦʚ ʩʪʘʥʦʚʠʪʩʷ ʜʦʚʦʣʴ-

ʥʦ ʪʨʫʜʦʝʤʢʦʡ ʨʘʙʦʪʦʡ [1]. 

ʆʙʳʯʥʦ ʧʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʢʫʧʦʢ ʥʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʚʳʩʪʫʧʘ-

ʝʪ ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ ʩ ʟʘʢʘʟʯʠʢʦʤ ʠ ʧʦʩʣʝ ʝʛʦ ʧʦʜʧʠʩʘʥʠʷ ʫʧʨʘʚʣʷʶ-

ʱʠʤ ʜʠʨʝʢʪʦʨʦʤ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʟʘʢʘʟʯʠʢʦʤ, ʥʘʯʠʥʘʝʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʟʘʢʫʧʦʢ. ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʨʠʢʘʟ ʦʙ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʘʛʨʝʛʘʪʦʚ. ɺ ʵʪʦʤ ʜʦʢʫʤʝʥʪʝ 

ʧʨʦʧʠʩʳʚʘʶʪʩʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʠ ʠʭ ʩʨʦʢʠ ʠʩʧʦʣʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʘʪʳ ʧʦ-

ʩʪʘʚʦʢ ʩʣʦʞʥʳʭ ʜʣʠʥʥʦʮʠʢʣʦʚʳʭ ʧʦʢʫʧʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ 

(ʇʂʀ). ʊʨʝʪʴʠʤ ʵʪʘʧʦʤ ʢʦʥʩʪʨʫʢʪʦʨʘ ʩʦʩʪʘʚʣʷʶʪ ʧʣʘʥ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʩʪ-

ʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʞʝ ʛʦʪʦʚʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʰʝ-

ʥʠʡ. ɺʩʝ ʚʳʧʫʩʢʘʝʤʳʝ ʘʛʨʝʛʘʪʳ ʨʘʟʥʳʝ, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʟʘʢʘʟʯʠʢ ʠʥ-

ʜʠʚʠʜʫʘʣʝʥ. ʅʦ ʦʩʥʦʚʥʳʝ ʙʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʦʜʠʥʘ-

ʢʦʚʳʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʣʘʥʘ ʢʦʥʩʪʨʫʢʪʦʨ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʢʦʥʩʪʨʫʢʪʦʨʩʢʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ (ʂɼ), ʚ ʪʦʤ ʯʠʩʣʝ ʬʦʨʤʠʨʫʝʪ ʚʝʜʦʤʦʩʪʴ ʧʦʢʫʧʥʳʭ (ɺʇ) 

ʠʟʜʝʣʠʡ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʊʋ) ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʘʛʨʝʛʘʪ ʧʦ ʤʝʨʝ 

ʛʦʪʦʚʥʦʩʪʠ ʂɼ. ɺ ʵʪʦʪ ʜʦʢʫʤʝʥʪ ʚʭʦʜʠʪ ʧʝʨʝʯʝʥʴ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ 

(ʉɽ), ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʘʛʨʝʛʘʪ. ʏʝʪʚʝʨʪʳʤ ʵʪʘʧʦʤ ʥʘʯʠʥʘʝʪʩʷ 

ʨʘʙʦʪʘ ʧʣʘʥʦʚʠʢʘ ʩʣʫʞʙʳ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʥʘʙʞʝʥʠʷ (ʉʄʊʉ). 

ʇʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʧʨʠʢʘʟʘ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ, ʩʦʟʜʘʥʥʦʛʦ ʥʘ ʚʪʦʨʦʤ 

ʵʪʘʧʝ, ʧʣʘʥʦʚʠʢ ʥʘʯʠʥʘʝʪ ʨʘʟʙʠʨʘʪʴʩʷ ʩ ʪʝʤʠ ʩʨʦʢʘʤʠ, ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʚ 

ʧʨʠʢʘʟʝ, ʪʦ ʝʩʪʴ ʫʪʦʯʥʷʪʴ ʥʝʢʦʪʦʨʳʝ ʠʥʪʝʨʝʩʫʶʱʠʝ ʚʦʧʨʦʩʳ ʧʦ ʩʣʦʞʥʳʤ 

ʧʦʟʠʮʠʷʤ ʩ ʘʚʪʦʨʦʤ ʧʨʠʢʘʟʘ ʠ ʟʘʢʫʧʱʠʢʘʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. ʇʦʩʣʝ ʧʦ-

ʩʪʫʧʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘ çʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè, ʩʣʫʞʙʘ ʟʘʢʫʧʦʢ ʬʦʨʤʠʨʫʝʪ 

ʚʝʜʦʤʦʩʪʠ ʧʦʢʫʧʥʳʭ ʠʟʜʝʣʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʳʤʠ ʫʟʣʘʤʠ ʜʦʢʫ-

ʤʝʥʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ʀʤʝʥʥʦ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʤʦʛʫʪ ʚʦʟʥʠʢ-

ʥʫʪʴ ʪʘʢʠʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʚʝʜʦʤʦʩʪʠ ʧʦʢʫʧʥʳʭ ʠʟʜʝʣʠʡ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʥʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʇʂʀ, ʦʪʣʠʯʥʦʝ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ ʢʦʣʠʯʝʩʪʚʦ, ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʪʘʚʱʠʢʘ ʠʣʠ ʧʦʩʪʘʚʱʠʢ ʫʢʘʟʘʥ ʥʝ 

ʚʝʨʥʦ). 

ɿʘʜʘʯʘ ʧʣʘʥʦʚʠʢʘ ʚʳʜʘʪʴ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʇʂʀ ʟʘʢʫʧʱʠʢʘʤ ʩ ʥʝ-

ʦʙʭʦʜʠʤʳʤʠ ʩʨʦʢʘʤʠ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʮʠʢʣʘʤ ʟʘʢʫʧʢʠ ʠ 

ʛʨʘʬʠʢʫ ʠʟʛʦʪʦʚʣʝʥʠʷ ʘʛʨʝʛʘʪʘ [1]. ʆʙʳʯʥʦ ʟʘ ʢʘʞʜʳʤ ʟʘʢʫʧʱʠʢʦʤ ʟʘ-

ʢʨʝʧʣʝʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ. ɺʦʟʥʠʢʘʶʪ ʤʦʤʝʥʪʳ, ʢʦʛʜʘ ʦʜʠʥ 

ʠʟ ʩʦʪʨʫʜʥʠʢʦʚ ʟʘʛʨʫʞʝʥ ʤʘʢʩʠʤʘʣʴʥʦ, ʘ ʜʨʫʛʠʝ ʥʝʪ. ʊʦʛʜʘ ʝʩʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʦʪʩʫʪʩʪʚʠʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʟʘʛʨʫʟʢʠ ʩʦ-

ʪʨʫʜʥʠʢʘ. ʊʘʢʞʝ ʚ ʯʠʩʣʝ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʦʙʣʶʜʝʥʠʝ ʨʘ-
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ʙʦʪʥʠʢʘʤʠ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʧʠʩʘʥʥʦʤ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʝ, ʪʨʝʙʦʚʘʥʠʷʤ 

ʜʦʣʞʥʦʩʪʥʳʭ ʠʥʩʪʨʫʢʮʠʡ. 

ʊʘʢ ʢʘʢ ʜʘʪʳ ʧʦʩʪʘʚʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ ʧʨʦʰʣʳʭ 

ʣʝʪ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʮʠʢʣʦʚ ʟʘʢʫʧʢʠ, ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʧʝʨʝʥʦʩʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʪ ʧʦʩʪʘʚʢʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʜʘʯʘ ʘʛʨʝʛʘʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʚ ʫʢʘʟʘʥʥʳʡ ʩʨʦʢ ʧʦ ʜʦʛʦʚʦʨʫ, ʘ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʫʩ-

ʪʦʡʢʘʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʨʛʘʥʠʟʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ɸʆ çʆɼʂ 

ï ɻʘʟʦʚʳʝ ʊʫʨʙʠʥʳè ʩʫʤʤʘ ʥʝʫʩʪʦʡʢʠ ʥʘ ʧʝʨʠʦʜ 2015-2018 ʛʦʜʘ ʩʦʩʪʘʚ-

ʣʷʝʪ 888 095 427,44 ʨʫʙ.). 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʧʨʦʙʣʝʤʳ ʚ ʦʙʣʘʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʟʘʢʫʧʦʢ: ʦʪʩʫʪʩʪʚʫʶʪ ʚʥʫʪʨʝʥʥʠʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ; ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʳʡ ʨʝʝʩʪʨ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʪʝʨʠ ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʦʡ ʵʢʦʥʦʤʠ-

ʝʡ ʥʘ ʩʢʠʜʢʘʭ ʦʪ ʦʙʲʝʤʘ ʚʩʝʛʦ ʟʘʢʘʟʘ; ʦʪʩʫʪʩʪʚʫʝʪ ʯʝʪʢʠʡ ʧʨʦʟʨʘʯʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʢʦʥʪʨʦʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʝʛʣʘʤʝʥʪʘ ʩ ʣʠʯʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦ-

ʩʪʴʶ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʘʣʦʵʬʬʝʢʪʠʚʥʦʤʫ ʚʣʠʷʥʠʶ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ 

ʫʧʨʘʚʣʝʥʠʷ; ʨʘʩʩʦʛʣʘʩʦʚʘʥʥʳʡ ʛʨʘʬʠʢ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ. ʆʥ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʨʷʤ ʚʨʝʤʝʥʠ; ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ ʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʞʜʫ ʦʪʜʝʣʦʤ ʟʘʢʫʧʦʢ ʠ ʙʠʟʥʝʩʦʤ [2]. 

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʨʘʥʝʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ 

ʧʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʩʨʝʜʥʠʡ ʧʨʦʮʝʥʪ ʩʥʠʞʝʥʠʷ ʫʩʣʦʚʥʦ-

ʧʦʩʪʦʷʥʥʳʭ ʟʘʪʨʘʪ ʦʙʳʯʥʦ ʥʝ ʤʝʥʝʝ 5 %; ʩʦʢʨʘʱʝʥʠʝ ʧʝʨʠʦʜʘ ʦʙʦʨʘʯʠ-

ʚʘʝʤʦʩʪʠ ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 12 %; ʫʨʦʚʝʥʴ ʥʝʣʠʢʚʠʜ-

ʥʳʭ ʟʘʧʘʩʦʚ ʥʘ ʩʢʣʘʜʝ ʦʙʳʯʥʦ ʫʜʘʝʪʩʷ ʩʥʠʟʠʪʴ ʥʘ 10-20 %; ʦʙʱʝʝ ʩʥʠʞʝ-

ʥʠʝ ʟʘʪʨʘʪ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʜʦ 15 % ʦʪ ʛʦʜʦʚʦʛʦ ʦʙʦ-

ʨʦʪʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʙʨʦʩ ʚ ʨʝʟʫʣʴʪʘʪʘʭ, ʧʦʣʫʯʘʝʤʳʭ ʨʘʟʣʠʯʥʳʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ 

ʷʚʣʷʶʪʩʷ: ʩʪʝʧʝʥʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʟʨʝʣʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ; ʥʘʣʠʯʠʝ ʫʩ-

ʣʦʚʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʬʬʝʢʪʘ; ʧʝʨʝʯʝʥʴ ʚʳʧʫʩʢʘʝʤʦʡ ʥʦ-

ʤʝʥʢʣʘʪʫʨʳ ʠ ʝʝ ʫʥʠʬʠʢʘʮʠʷ; ʚʳʙʨʘʥʥʘʷ ʩʭʝʤʘ ʚʥʝʜʨʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʩʣʝ-

ʜʫʶʱʠʝ ʧʫʪʠ ʨʝʰʝʥʠʷ: ʢʦʥʪʨʦʣʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ, ʪʦ 

ʝʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʜʨʦʙʥʦʡ ʠ ʧʦʣʥʦʡ ʧʨʦʚʝʨʢʠ ʥʘʯʘʣʴʥʠʢʦʤ ʦʪʜʝʣʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʦʠʭ ʧʦʜʯʠʥʝʥʥʳʭ; ʚʥʝʜʨʝʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥ-

ʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ; ʧʨʦʚʝʨʢʘ ʨʘʙʦʪʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ 

ʜʦʣʞʥʦʩʪʥʳʭ ʠʥʩʪʨʫʢʮʠʡ; ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʚ ʧʦʚʳʰʝʥʠʠ ʠʭ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʩʧʦʣʴʟʫ-

ʶʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʬʠʨʤ ç1ʉè ʠ çMicrosoftè. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʈʦʩʩʠʠ ʩʠʩʪʝʤʘʤʠ ʵʣʝʢʪʨʦʥʥʦʛʦ 
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ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (ʉʕɼ) ʷʚʣʷʶʪʩʷ: Directum (Directum), DocsVision 

(Docs Vision), Globus Professional (ʇʨʦʤʠʥʬʦʩʠʩʪʝʤʳ), PayDox (Paybot), 

1ʉ:ɼʦʢʫʤʝʥʪʦʦʙʦʨʦʪ (1ʉ), ɹʦʩʩïʨʝʬʝʨʝʥʪ (ɹʆʉʉïʈʝʬʝʨʝʥʪ, ɻʂ ɸʡʊʠ), 

ɼɽʃʆ (ʕʆʉ), ɽɺʌʈɸʊ (Cognitive Technologies), ʄʆʊʀɺ (ʄʦʪʠʚ). ʀʟ 

ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʠʩʪʝʤ ʣʠʜʝʨʦʤ ʷʚʣʷʝʪʩʷ ʉʕɼ Directum, ʧʦʩʢʦʣʴ-

ʢʫ ʦʪʣʠʯʘʝʪʩʷ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ: ʚʦʟʤʦʞʥʘ ʨʘʙʦʪʘ ʩ ʪʦʣʩʪʳʤ ʢʣʠʝʥʪʦʤ 

ʠ web-ʢʣʠʝʥʪʦʤ); ʧʦʜʜʝʨʞʢʘ ʨʘʙʦʪʳ ʥʘ ʤʦʙʠʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ (ʢʘʨʤʘʥ-

ʥʳʡ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ (ʂʇʂ), ʪʝʣʝʬʦʥ); ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ 

ʙʘʟ ʜʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʭʦʣʜʠʥʛʦʚ; ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʠʩʪʝʤʘʤʠ ʩʝʤʝʡʩʪʚʘ 1ʉ, MSOffice, Open Office, MS 

Sharepoint, Active Directory; ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʘʷ ʩʪʦʠʤʦʩʪʴ ʣʠʮʝʥʟʠʠ 

(ʥʘ 20 ʨʘʙʦʯʠʭ ʤʝʩʪ 112 100 ʨʫʙ., ʥʘ 100 ʨʘʙʦʯʠʭ ʤʝʩʪ 472 000 ʨʫʙ.); ʤʦ-

ʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʦʙʣʘʩʪʷʭ: ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʙʱʠʡ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʫʧʨʘʚʣʝʥʠʝ ʜʦʛʦʚʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʵʣʝʢʪʨʦʥʥʳʡ 

ʘʨʭʠʚ, ʨʘʙʦʪʘ ʩ ʦʙʨʘʱʝʥʠʷʤʠ ʛʨʘʞʜʘʥ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, ʨʘʙʦʪʘ ʩ 

ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʉʄʂ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʥʘ 

ʧʣʘʪʬʦʨʤʝ Directum. ʆʥʘ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʨʘʞʘʪʴ 

ʟʘʛʨʫʟʢʫ ʨʘʙʦʪ ʠ ʢʦʥʩʪʨʫʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʟʘʢʫʧʱʠʢʦʚ ʧʣʘʥʦʚʦʛʦ ʙʶʨʦ. 

ʊʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʟʤʝʥʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʯʘʣʴʥʠʢʘʤ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʩ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʙʦʪ ʧʦʜʯʠ-

ʥʝʥʥʳʭ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʚʝʨʢʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʚʳʰʝʠʟʣʦ-

ʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ: ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʫʤʝʥʴʰʠʪʩʷ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʨʘʩʪʝʪ ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʝʡ ʨʘʙʦʪʳ ʧʣʘʥʦʚʦʛʦ ʙʶʨʦ. ɹʣʘʛʦʜʘʨʷ ʦʪʩʣʝʞʠʚʘʥʠʶ ʟʘʛʨʫʟʢʠ ʨʘ-

ʙʦʪʥʠʢʦʚ, ʚʳʨʘʩʪʝʪ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʡ ʨʦʩʪ ʩʦʪʨʫʜʥʠʢʦʚ ʙʫʜʝʪ ʧʦʚʳʰʘʪʴʩʷ ʠʟ-ʟʘ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʭ ʧʨʦʚʝʨʦʢ 

ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʙʣʘʛʦʜʘʨʷ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʦʙʫʯʝ-

ʥʠʶ ʧʝʨʩʦʥʘʣʘ [3]. 
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 ʆʉʆɹɽʅʅʆʉʊʀ ʂʆʅʎɽʇʎʀʀ ʄʅʆɻʆɺɽʂʊʆʈʅʆɻʆ 

ɼʀʅɸʄʀʏɽʉʂʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ ɺ ʉʊʈɸʊɽɻʀʀ 

ʈɸɿɺʀʊʀʗ ʈʆʉʉʀʁʉʂʆʁ ʕʂʆʅʆʄʀʂʀ 
 

ʊ.ʉ. ʇʦʩʘʜʩʢʘʷ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʄ.ʅ. ʂʦʨʥʝʚ, ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ɼʦʥʝʮʢʘʷ ʘʢʘʜʝʤʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ 

 
ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʈʦʩʩʠʠ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʦ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. ɺʥʝʜʨʝʥʠʝ ʨʘʟʨʘ-

ʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʠʟʤʝ-

ʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦ-

ʤʠʢʠ ʈʦʩʩʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʥʦʛʦʚʝʢʪʦʨʥʘʷ ʠʥʪʝʛʨʘʮʠʷ, ʠʥʪʝʛʨʘʮʠʦʥʥʘʷ ʩʪʨʘʪʝ-

ʛʠʷ, ʩʪʨʫʢʪʫʨʥʳʝ ʩʜʚʠʛʠ, ʢʦʥʚʝʨʛʝʥʮʠʷ, ʩʠʩʪʝʤʥʦ-ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. 
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ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʢʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦ-

ʛʣʘʩʦʚʘʥʥʦʩʪʠ ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʩʪʨʘʥ, ʨʘʟʣʠʯʥʳʭ ʧʦ ʫʨʦʚʥʶ 

ʨʘʟʚʠʪʠʷ ʠ ʩʪʝʧʝʥʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʄʠʨʦʚʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. 

ʄʥʦʛʦʚʝʢʪʦʨʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʬʦʨʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʙʨʝʪʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʟʘ-
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ʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʨʝʦʜʦʣʝʥʠʠ ʛʣʦʙʘʣʴʥʳʭ ʠ ʣʦʢʘʣʴʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ 

ʩʧʘʜʦʚ ʠ ʢʨʠʟʠʩʦʚ. ʂʨʠʪʝʨʠʝʤ ʚʳʙʦʨʘ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʘʟ-

ʚʠʪʠʠ ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʈʦʩʩʠʠ ʩʪʘʥʦʚʠʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚ ʩʠʩʪʝʤʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʦʧʝʨʘʮʠʠ ʠ ʩʧʝʮʠʘ-

ʣʠʟʘʮʠʠ ʩ ʫʯʝʪʦʤ ʜʠʥʘʤʠʢʠ ʩʪʨʫʢʪʫʨʥʳʭ ʩʜʚʠʛʦʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦ-

ʤʠʢʠ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʟʘʜʘʯʠ ʧʦ ʩʠʥʭʨʦʥʠ-

ʟʘʮʠʠ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʤʦʥʝʪʘʨʥʳʭ ʠ ʬʠʩʢʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʈʦʩʩʠʠ ʩ ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ ʥʝ ʪʦʣʴʢʦ ʚ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʦ ʠ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ.  

ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʧʨʠʢʣʘʜʥʳʭ 

ʧʦʣʦʞʝʥʠʡ ʧʦ ʩʪʨʘʪʝʛʠʠ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠ-

ʢʠ ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʢʪʠʚʥʳʭ ʟʘʢʦʥʦʚ ʨʳʥʢʘ, ʪʝʥʜʝʥʮʠʡ ʮʠʢʣʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʠ ʢʨʠʟʠʩʥʳʭ ʷʚʣʝʥʠʡ ʜʦʣʞʥʘ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʘʢʪʠʢʝ ʨʳʥʦʯʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. 

ʇʨʦʙʣʝʤʥʳʤ ʦʙʲʝʢʪʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʧʨʦʮʝʩ-

ʩʳ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʈʦʩʩʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦ ʫʨʦʚʥʶ 

ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʲʝʢʪʠʚʥʳʤʠ 

ʟʘʢʦʥʘʤʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʤʥʦʛʦʚʝʢ-

ʪʦʨʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʚ ʤʠ-

ʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʦʩʥʦʚʘʥʠʠ ʠ ʧʦʠʩʢʝ ʚʘʨʠʘʥʪʦʚ ʩʦʧʦʩ-

ʪʘʚʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʨʦʣʴ ʠʥʜʠʢʘʪʦʨʦʚ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʦʮʝʥʢʦʡ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ, ʢʘʢ ɺɺʇ, ʫʨʦʚʝʥʴ ʠʥʬʣʷʮʠʠ, ʩʘʣʴʜʦ ʧʣʘʪʝʞʥʦʛʦ ʙʘʣʘʥʩʘ, ʫʨʦʚʝʥʴ 

ʙʝʟʨʘʙʦʪʠʮʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʦʣʛ, ʙʶʜʞʝʪʥʳʡ ʜʝʬʠʮʠʪ ʠ ʜʨ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʠʤʝʨʥʦ 80 % ʤʠʨʦʚʦʛʦ 

ɺɺʇ ʩʦʟʜʘʝʪʩʷ ʚʩʝʛʦ ʚ 15 ʩʪʨʘʥʘʭ ʩ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ 54,5 

%, ʘ 1/5 ï ʚ 263 ʩʪʨʘʥʘʭ ʩ 45,5 % ʤʠʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʇʨʠʯʝʤ 160 ʩʪʨʘʥ ʚ 

ʩʫʤʤʝ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ 1 % ʤʠʨʦʚʦʛʦ ɺɺʇ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʦ-

ʛʦ ʩʜʚʠʛʘ ʧʨʦʠʟʦʰʣʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʠʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʝ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʧʨʠʚʝʣʦ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʧʠʪʘʣʘ ʚ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʫ ʪʝʤʧʦʚ ʨʦʩʪʘ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, 

ʢ 2050 ʛ. ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ ʙʫʜʫʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʪʴ ʠ ʩʦʢʨʘʱʘʪʴ ʦʪ-

ʩʪʘʚʘʥʠʝ ʦʪ ʨʘʟʚʠʪʳʭ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʫʜʝʣʴʥʳʡ ʚʝʩ ʜʦ ʧʦʣʦʚʠʥʳ 

ʤʠʨʦʚʦʛʦ ɺɺʇ. ɼʦʣʷ ʂʠʪʘʷ ʚ ʤʠʨʦʚʦʤ ɺɺʇ ʜʦʩʪʠʛʥʝʪ 20 %, ʘ ʀʥʜʠʷ 

ʚʳʡʜʝʪ ʥʘ 2-ʝ ʤʝʩʪʦ, ʘ ʀʥʜʦʥʝʟʠʷ ï ʥʘ 4-ʝ. ɼʦʣʷ ʩʪʨʘʥ G7 ʩʥʠʟʠʪʩʷ ʥʘʧʦ-

ʣʦʚʠʥʫ, ʘ ɽʉ ï ʜʦ 10 % [1]. 

ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʚʝʢʪʦʨʦʚ ʩʙʣʠʞʝʥʠʷ ʈʦʩʩʠʠ ʩʦ ʩʪʨʘʥʘʤʠ ʤʠʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩ-



389 

 

ʪʝʤʥʦ-ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩ ʫʯʝʪʦʤ ʩʪʝʧʝʥʠ ʢʦʥʚʝʨʛʝʥʮʠʠ ʠ ʧʨʦʛʥʦʟʘ 

ʧʦʩʣʝʜʩʪʚʠʡ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʦʩʥʦʚʫ ʧʨʝʜʣʘʛʘʝʤʦʡ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʢʦʥʮʝʧʮʠʠ ʤʥʦ-

ʛʦʚʝʢʪʦʨʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʧʦʣʦʞʝʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ:  

- ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʦʢʣʘʩ-

ʩʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʦʡʩʪʚ ʥʝʣʠʥʝʡʥʦʩʪʠ, ʩʪʦʭʘʩʪʠʯʥʦ-

ʩʪʠ, ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʜʠʥʘʤʠʟʤʘ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ; 

- ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʯʝʨʝʟ ʫʩʣʦʚʠʷ 

ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʝʘʣʴʥʳʤ ʜʠʥʘʤʠ-

ʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʚ ʨʘʤʢʘʭ ʵʚʦʣʶʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ; 

- ʩʦʛʣʘʩʦʚʘʥʠʝ ʠʥʪʝʨʝʩʦʚ ʨʝʛʠʦʥʘʣʴʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘ-

ʥʠʡ ʠ ʮʝʣʳʭ ʛʦʩʫʜʘʨʩʪʚ ʩ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʤʠʨʦʚʦʤ ʨʳ-

ʥʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʳ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦ-

ʛʦ ʦʢʨʫʞʝʥʠʷ; 

- ʜʘʣʴʥʝʡʰʝʝ ʫʩʣʦʞʥʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷ-

ʟʝʡ ʤʝʞʜʫ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʜʦʣʞʥʦ 

ʩʪʘʪʴ ʤʦʱʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ, ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʫʝʤʳʭ ʚʦʟ-

ʜʝʡʩʪʚʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʚʥʝʰʥʝʛʦ 

ʦʢʨʫʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʚʠʜʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʪʘʥʦʚʷʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪ-

ʥʦʰʝʥʠʷ ʩʪʘʪʠʢʠ ʠ ʜʠʥʘʤʠʢʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʜʝʣʝʡ ʵʢʦʥʦʤʠʢʠ ʚ ʫʩʣʦ-

ʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠ ʨʠʩʢʦʚ. ʉʠʩʪʝʤʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʨʘʟʚʠʪʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, 

ʠʥʩʪʨʫʤʝʥʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚ ʨʝʰʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢ-

ʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩ ʦʮʝʥʢʦʡ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʩʣʝ ʠʭ ʨʝʘʣʠ-

ʟʘʮʠʠ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʦʨʠʠ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ ʭʦʟʷʡʩʪʚʝʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ 

ʟʘʜʘʯʠ ʠ ʧʨʦʮʝʩʩʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠʩʯʠʩ-

ʣʷʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʉʦʟʜʘʥʠʝ ʧʦʜʦʙʥʦʡ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʧʦ-

ʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ. ʆʜʥʦ ʠʟ ʚʘʞ-

ʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʚ ʧʦʩʪʨʦʝʥʠʠ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʚʥʝ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʣʝʞʘʪ ʚʥʝ ʦʙʣʘʩʪʠ ʜʘʥʥʳʭ, ʥʘʢʦʧʣʝʥʥʳʭ ʟʘ ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʧʨʝʜʣʦʞʝʥʳ ʠ ʦʙʦʩʥʦʚʘʥʳ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʠ ʩʠʩʪʝʤʦʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʦʩʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʩʪʨʘʪʝʛʠʠ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʩ 

ʢʨʠʪʝʨʠʷʤʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʤʘʢʨʦʵʢʦʥʦ-

ʤʠʯʝʩʢʠʤʠ, ʤʦʥʝʪʘʨʥʳʤʠ, ʬʠʩʢʘʣʴʥʳʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ, ʠʥʩʪʠʪʫʮʠʦ-
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ʥʘʣʴʥʳʤʠ ʠ ʧʨʘʚʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʦʩ-

ʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʩ ʵʢʦʥʦʤʠʢʘʤʠ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʀʥʪʝʛʨʘʮʠʦʥʥʦʝ ʨʘʟʚʠ-

ʪʠʝ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦ-

ʚʝʥʠʷ ʩʪʨʫʢʪʫʨ ʨʘʟʣʠʯʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʦʙʦʩʥʦʚʘʥʦ ʩ ʫʯʝʪʦʤ 

ʮʠʢʣʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʆʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʧʨʦʛʨʘʤʤʥʦ-

ʮʝʣʝʚʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʚʘʞʥʝʡʰʠʤ ʩʨʝʜʩʪʚʦʤ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʫʧʨʘʚʣʝʥʠʠ 

ʵʢʦʥʦʤʠʢʦʡ ʈʦʩʩʠʠ, ʬʦʨʤʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩ-

ʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʤʦʜʝʨʥʠʟʘʮʠʠ ʨʝʬʦʨʤʠʨʦʚʘ-

ʥʠʷ, ʩʨʝʜʥʝ- ʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʪʨʘʥʘʤ ʩ ʨʘʟʚʠʪʦʡ ʠ ʨʘʟʚʠʚʘʶʱʝʡ-

ʩʷ ʵʢʦʥʦʤʠʢʦʡ. ɺʥʝʜʨʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝ-
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ɹʶʜʞʝʪʠʨʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝ ʦʜʥʦ ʩʪʦʣʝʪʠʝ. ʇʦ ʤʥʝʥʠʶ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ, ʠʩʪʦʢʠ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʚ ʢʘʤʝʨʘʣʴʥʦʡ ʙʫʭ-

ʛʘʣʪʝʨʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʚ ʥʘʫʯʥʦʡ ʩʨʝʜʝ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝ-

ʥʠʷ ʧʦ ʧʦʚʦʜʫ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʮʝʩʩʘ çʙʶʜʞʝʪʠʨʦʚʘʥʠʷè. ʈʘʩʩʤʦʪʨʠʤ 

ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʵʪʦʛʦ ʧʦʥʷʪʠʷ. 
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ɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

ʩʦʨ ï ʀʛʦʨʴ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ɹʣʘʥʢ ʜʘʝʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: ʙʶʜʞʝ-

ʪʠʨʦʚʘʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʙʶʜʞʝʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ [1]. 

ʈʦʩʩʠʡʩʢʠʡ ʫʯʝʥʳʡ-ʵʢʦʥʦʤʠʩʪ ʀʚʘʰʢʝʚʠʯ ɺʠʪʘʣʠʡ ɹʦʨʠʩʦʚʠʯ ʦʧ-

ʨʝʜʝʣʷʝʪ ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ ʢʘʢ ʯʘʩʪʴ ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʩʠʩʪʝʤʘ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤ-

ʧʘʥʠʝʡ ʧʦ ʮʝʥʪʨʘʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ ʙʶʜʞʝʪʳ, ʢʦʪʦ-

ʨʳʝ ʧʦʟʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ [2]. 

ɺ çʉʦʚʨʝʤʝʥʥʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝè ʈʘʡʟʙʝʨʛʘ ɹ.ɸ. ʜʘʝʪʩʷ 

ʩʨʘʟʫ ʜʚʘ ʦʧʨʝʜʝʣʝʥʠʷ [3]: 

1) ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ - ʫʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʦʚʳʤʠ ʧʦʪʦʢʘʤʠ ʢʦʤʧʘ-

ʥʠʠ; ʬʫʥʢʮʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ; 

2) ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ - ʧʣʘʥʠʨʦʚʘʥʠʝ ʬʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʦʩʥʦʚʝ ʧʨʠʥʠʤʘʝʤʳʭ ʙʶʜʞʝʪʦʚ, ʘʥʘʣʠʟ ʠ ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ ʙʶʜʞʝ-

ʪʦʚ. 

ɼʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ ʉʘʤʦʯʢʠʥ ɺʣʘʜʠʤʠʨ ʅʠʢʦʣʘʝʚʠʯ ʩʯʠ-

ʪʘʝʪ, ʯʪʦ ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ - ʵʪʦ ʩʠʩʪʝʤʘ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜ-

ʨʘʟʜʝʣʝʥʠʷʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʥʦ ʠʟʤʝʥʷʶʱʝʛʦʩʷ, ʜʠ-

ʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʙʠʟʥʝʩʘ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʝ ʚʳʨʘʙʦʪʘʥʦ 

ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʦʩʧʨʠʷʪʠʶ ʵʪʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʠ ʢ ʨʝʛʣʘʤʝʥʪʫ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʥʢʨʝʪʥʦʡ ʩʬʝʨʝ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ʏʘʩʪʴ ʘʚʪʦʨʦʚ ʦʪʥʦʩʠʪ ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ ʢ ʬʠʥʘʥʩʦʚʦʤʫ 

ʫʧʨʘʚʣʝʥʠʶ, ʜʨʫʛʠʝ ʘʚʪʦʨʳ ʜʘʶʪ ʙʦʣʝʝ ʦʙʰʠʨʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʩʯʠʪʘʷ 

ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʛʦ ʧʦʥʷʪʠʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ ï ʵʪʦ ʩʣʦʞʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʪʨʝʙʫʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʙʶʜʞʝʪʠ-

ʨʦʚʘʥʠʷ. ɺʩʝ ʦʥʠ ʠʤʝʶʪ ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʠʤ 

ʥʝʩʢʦʣʴʢʦ ʚʝʜʫʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

BPlan ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦ-

ʜʫʢʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʷʪʴ ʨʘʟʨʘʙʦʪʢʫ, 

ʘʥʘʣʠʟ ʠ ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ ʙʶʜʞʝʪʦʚ ʢʦʤʧʘʥʠʠ. ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʟʘʜʘʯʠ ʧʨʦʜʫʢʪʘ ʩʣʝʜʫʶʱʠʝ: ʩʦʟʜʘʥʠʝ ʙʶʜʞʝʪʥʦʡ ʤʦʜʝʣʠ ʢʦʤ-

ʧʘʥʠʠ ʠ ʚʥʝʩʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ; ʨʘʟʨʘʙʦʪʢʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʙʶʜʞʝʪʦʚ; ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥ-

ʪʦʚ ʙʶʜʞʝʪʘ; ʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥ-ʬʘʢʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪ-

ʥʦʩʪʠ. 
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Plan Designer ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ ʢʣʘʩʩʘ BPM 

(Business Performance Management) ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ. ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʤʘʥʠʧʫʣʠ-

ʨʦʚʘʥʠʷ ʙʦʣʴʰʠʤʠ ʤʘʩʩʠʚʘʤʠ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʚ ʤʥʦʛʦʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʦʤ ʨʝʞʠʤʝ. ʈʝʰʘʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʨʘʟʨʘʙʦʪʢʘ ʦʧʝʨʘʮʠʦʥʥʳʭ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʦʩʥʦʚʥʳʭ ʙʶʜʞʝʪʦʚ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴʶ ʙʠʟʥʝʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ KPI (Key Performance Indicators, 

ʂʇʕ ï ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ) ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʦʛʦ ʫʯʸʪʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. 

ʂʀʉ: ɹʶʜʞʝʪʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʰʝʥʠʝ ʚ ʦʙʣʘʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʙʠʟʥʝʩʘ (BPM). ʇʨʦʜʫʢʪ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠ-

ʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʬʠʥʘʥʩʦʚʦʝ ʠ ʨʝʩʫʨʩʥʦʝ ʧʣʘʥʠʨʦ-

ʚʘʥʠʝ, ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʫʯʝʪʥʳʭ ʩʠʩʪʝʤ, Excel-ʬʘʡʣʦʚ ʠ ʜʨʫʛʠʭ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʙʶʜʞʝʪʦʚ, ʧʣʘʥʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ 

ʫʩʣʫʛ, ʨʘʩʯʸʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚʩʝʭ ʚʠʜʦʚ ʧʨʦʜʫʢʪʦʚ. 

1ʉ: ɹʶʜʞʝʪʠʨʦʚʘʥʠʝ. ɼʦʧʦʣʥʝʥʠʝ ʢ "1ʉ: ɹʫʭʛʘʣʪʝʨʠʠ 8". ʕʪʘ ʢʦʥ-

ʬʠʛʫʨʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʴ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʪʴ 

ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʤʧʘʥʠʠ ʚ ʨʘʟʨʝʟʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʩʪʘʪʝʡ, ʩʦ-

ʩʪʘʚʣʷʪʴ ʦʩʥʦʚʥʳʝ ʙʶʜʞʝʪʳ ʫʯʨʝʞʜʝʥʠʷ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʭʦʜ ʚʳʧʦʣʥʝ-

ʥʠʷ ʧʣʘʥʦʚ, ʧʨʠʤʝʥʷʷ ʧʣʘʥ-ʬʘʢʪʥʳʡ ʘʥʘʣʠʟ ʩ ʚʳʷʚʣʝʥʠʝʤ ʦʪʢʣʦʥʝʥʠʡ ʧʦ 

ʚʳʙʨʘʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʨʘʟʨʝʟʘʤ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ 

ʧʨʦʛʨʘʤʤʘʤʠ ʢʣʘʩʩʘ BPM, ʪʦ ʝʩʪʴ ʢʦʤʧʣʝʢʩʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʠ ʨʝʘʣʠʟʫʝʪ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʙʶʜ-

ʞʝʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʭ, ʦʜʥʘʢʦ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤ-

ʧʘʥʠʡ, ʫʯʠʪʳʚʘʷ ʠʭ ʩʧʝʮʠʬʠʢʫ. ʕʪʦ ʬʘʢʪ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʥʘ ʨʳʥʢʝ.  

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʜʦʩʪʨʦʝʥʠʷ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ: 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʣʘʥʠʨʦʚʘʥʠʷ (1 ʛʦʜ) 

ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʮʠʢʣʝ (ʜʦ 5 ʣʝʪ); 

- ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ (ʚ 2,6 ʨʘʟʘ) ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʠ ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʙʦʣʴʰʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ;  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʨʘʤʢʘʭ ʧʨʝʜʧʨʠʷʪʠʷ ʜʚʫʭ ʤʦʜʝʣʝʡ ʙʠʟʥʝʩʘ, ʪʨʝ-

ʙʫʶʱʠʭ ʨʘʟʣʠʯʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʩʠʩʪʝʤʝ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ: ʛʨʘʞ-

ʜʘʥʩʢʦʝ ʩʫʜʦʩʪʨʦʝʥʠʝ ʠ ʩʧʝʮʠʘʣʴʥʦʝ ʩʫʜʦʩʪʨʦʝʥʠʝ ʧʦ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʤ ʟʘʢʘʟʘʤ; 

https://softprom.ru/solutions/CEO/KPI
https://softprom.ru/solutions/CFO/accounting
https://softprom.ru/solutions/CFO/accounting
https://softprom.ru/solutions/CFO/analysis
https://softprom.ru/solutions/CFO/analysis
http://www.cis2000.ru/ProductionPlan/
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- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʚʠʜʦʚ ʙʶʜʞʝʪʦʚ: 

ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʜʧʨʠʷʪʠʷ; ʜʣʷ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʝʞʝʛʦʜʥʳʭ ʙʶʜʞʝʪʦʚ ʜʣʷ ʘʢʮʠʦʥʝʨʦʚ; ʜʣʷ ʟʘʱʠʪʳ ʮʝʥʳ 

ʠʟʜʝʣʠʡ ʫ ʟʘʢʘʟʯʠʢʘ; 

- ʩʣʦʞʥʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʦʯʝʥʴ ʩʠʣʴʥʦ ʦʪʣʠ-

ʯʘʝʪʩʷ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʩʪʨʫʢʪʫʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠ-

ʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʝʜʣʘʛʘʝʤʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʜʣʷ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ 

ʥʝʦʙʭʦʜʠʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦ-

ʣʠʪ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʙʶʜʞʝʪʥʫʶ 

ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʶʜʞʝʪʦʚ ʚ 2 ʨʘʟʨʝʟʘʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʤʝʪʦʜʠʢʘʤ: 

ʜʣʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʫʜʦʩʪʨʦʝʥʠʷ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʫʜʦʩʪʨʦʝʥʠʷ ʧʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʟʘʢʘʟʘʤ;  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʙʶʜʞʝʪʦʚ: ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʜʧʨʠʷʪʠʷ; ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʝʞʝ-

ʛʦʜʥʳʭ ʙʶʜʞʝʪʦʚ ʜʣʷ ʘʢʮʠʦʥʝʨʦʚ; ʜʣʷ ʟʘʱʠʪʳ ʮʝʥʳ ʠʟʜʝʣʠʡ ʫ ʟʘʢʘʟʯʠʢʘ. 
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ʋɼʂ 339.138 
 

ʆʉʆɹɽʅʅʆʉʊʀ ʂʆɻʅʀʊʀɺʅʆɻʆ ɼʀʉʉʆʅɸʅʉɸ                          

ɺ ʇʆɺɽɼɽʅʀʀ ʇʆʊʈɽɹʀʊɽʃɽʁ ɺ ʀʅʌʆʈʄɸʎʀʆʅʅʋʖ 

ʕʇʆʍʋ 
 

ɼ.ɺ. ʇʠʢʘʣʦʚʘ, ɸ.ʇ. ʂʘʨʘʩʝʚ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ɸ.ʇ. ʂʘʨʘʩʝʚ, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʗʨʦʩʣʘʚʩʢʠʡ ʬʠʣʠʘʣ) 

 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʢʦʛʥʠʪʠʚʥʦʛʦ ʜʠʩʩʦʥʘʥʩʘ, ʚʦʟʥʠ-

ʢʘʶʱʝʛʦ ʧʦʩʣʝ ʧʦʢʫʧʢʠ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʘʨʢʝʪʠʥʛʦʚʦ-

ʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʫʪʠ ʝʝ ʨʝʰʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʛʥʠʪʠʚʥʳʡ ʜʠʩʩʦʥʘʥʩ, ʧʦʚʝʜʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʤʘʨ-

ʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʪʨʝʙʠʪʝʣʴ. 
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ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʧʦʚʝʜʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ 

ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʚʳʧʦʣʥʷʝʪ ʤʥʦʞʝʩʪʚʦ ʩʘʤʳʭ ʨʘʟʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʨʦʣʝʡ, 

ʙʫʜʴ ʵʪʦ ʨʝʙʝʥʦʢ ʠʣʠ ʨʦʜʠʪʝʣʴ, ʫʯʘʱʠʡʩʷ ʠʣʠ ʩʣʫʞʘʱʠʡ, ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʠʣʠ ʩʧʦʨʪʩʤʝʥ ʠ ʪ.ʜ. ʅʦ ʥʝʟʘʚʠʩʠʤʦ ʥʠ ʦʪ ʯʝʛʦ, ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʷʚʣʷʝʪʩʷ 

ʧʦʪʨʝʙʠʪʝʣʝʤ. ʇʦʪʨʝʙʣʝʥʠʝ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʦʚʘʨʦʚ ʥʘʩʪʦʣʴʢʦ 
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ʧʨʦʯʥʦ ʚʦʰʣʦ ʚ ʞʠʟʥʴ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʤʥʦʛʠʝ ʣʶʜʠ ʜʘʞʝ ʥʝ ʟʘʤʝ-

ʯʘʶʪ, ʥʘʩʢʦʣʴʢʦ ʚʘʞʥʦʝ ʚʣʠʷʥʠʝ ʦʥʦ ʦʢʘʟʳʚʘʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʨʘʟʘ 

ʞʠʟʥʠ. 

ʇʦʩʣʝ ʩʦʚʝʨʰʝʥʠʷ ʧʦʢʫʧʢʠ ʧʦʪʨʝʙʠʪʝʣʴ ʥʝʨʝʜʢʦ ʟʘʜʫʤʳʚʘʝʪʩʷ ʥʘʜ 

ʪʝʤ, ʥʝ ʟʨʷ ʣʠ ʦʥ ʧʨʠʦʙʨʝʣ ʵʪʫ ʚʝʱʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʦʥʘ ʝʤʫ ʥʫʞʥʘ, 

ʧʨʘʚʠʣʴʥʳʡ ʩʜʝʣʘʣ ʣʠ ʦʥ ʚʳʙʦʨ ʠ ʪ.ʜ. ʄʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʟʘʩʪʘʚʣʷʶʪ 

ʧʦʪʨʝʙʠʪʝʣʷ ʟʘʜʫʤʘʪʴʩʷ, ʥʝ ʩʦʚʝʨʰʠʣ ʣʠ ʦʥ ʦʰʠʙʢʫ. ʊʦ ʝʩʪʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʚʝʨʰʝʥʠʷ ʩʜʝʣʢʠ ʫ ʧʦʪʨʝʙʠʪʝʣʷ ʧʦʷʚʣʷʝʪʩʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʜʠʩʢʦʤ-

ʬʦʨʪ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʧʦʩʣʝʧʦʢʫʧʦʯʥʳʡ ʠʣʠ ʢʦʛʥʠʪʠʚʥʳʡ ʜʠʩʩʦʥʘʥʩ, 

ʚʦʟʥʠʢʘʶʱʠʡ ʥʘ ʩʪʳʢʝ ʜʚʫʭ ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʤʳʩʣʝʡ ʠʣʠ ʫʙʝʞʜʝʥʠʡ. 

ʇʦʥʷʪʠʝ çʢʦʛʥʠʪʠʚʥʳʡ ʜʠʩʩʦʥʘʥʩè ʙʳʣʦ ʚʚʝʜʝʥʦ ʘʤʝʨʠʢʘʥʩʢʠʤ 

ʧʩʠʭʦʣʦʛʦʤ ʃʝʦʥʦʤ ʌʝʩʪʠʥʛʝʨʦʤ (1957) [3]. ɻʦʚʦʨʷ ʦ ʢʦʛʥʠʪʠʚʥʦʤ ʜʠʩ-

ʩʦʥʘʥʩʝ, ʦʥ ʚʳʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʝʛʦ ʧʦʷʚʣʝ-

ʥʠʶ: 

- ʥʘʨʫʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʣʦʛʠʢʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʦʙʳʪʠʷ ʩ ʣʠʯʥʳʤ 

ʦʧʳʪʦʤ ʯʝʣʦʚʝʢʘ; 

- ʨʘʟʥʠʮʘ ʚʦ ʤʥʝʥʠʷʭ ʤʝʞʜʫ ʦʜʥʠʤ ʩʫʙʲʝʢʪʦʤ ʠ ʦʙʱʝʧʨʠʥʷʪʳʤ 

ʠʣʠ ʫʩʪʦʷʚʰʠʤʩʷ ʤʥʝʥʠʝʤ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʪʦʨʦʤʫ ʢʘʞʝʪʩʷ ʘʣʦʛʠʯ-

ʥʳʤ; 

- ʦʪʨʠʮʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʣʝʜʦʚʘʪʴ ʢʫʣʴʪʫʨʝ ʠ ʧʨʘʚʠʣʘʤ ʦʙʱʝ-

ʩʪʚʘ, ʷʚʣʷʶʱʠʤʠʩʷ ʫʩʪʦʷʚʰʠʤʠʩʷ ʪʨʘʜʠʮʠʷʤʠ, ʢʦʪʦʨʳʤ ʥʝʨʝʜʢʦ ʩʣʝʜʫ-

ʶʪ ʯʘʱʝ, ʯʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʦʨʤʘʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; 

- ʩʪʦʣʢʥʦʚʝʥʠʝ ʚ ʩʦʟʥʘʥʠʠ ʤʝʞʜʫ ʫʞʝ ʧʝʨʝʞʠʪʳʤ ʦʧʳʪʦʤ ʠ ʥʦʚʦʡ 

ʩʭʦʜʥʦʡ ʩ ʥʠʤ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʘʷ ʨʘʟʚʠʚʘʝʪʩʷ ʥʝ ʧʦ çʧʨʠʚʳʯʥʦʤʫ ʩʮʝʥʘ-

ʨʠʶè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʛʥʠʪʠʚʥʳʡ ʜʠʩʩʦʥʘʥʩ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʠ ʤʘʨʢʝʪʠʥʛʝ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʙʦʣʝʝ ʚʘʞʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʘ ʥʝ ʬʠʟʠʯʝʩʢʠʝ, ʠ ʢʘʢ ʨʘʟ ʵʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʬʣʝʢʩʠʠ ʧʨʦʚʝ-

ʜʝʥʥʦʡ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʩʜʝʣʢʠ, ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʠ ʘʥʘʣʠʟʝ ʧʣʶʩʦʚ ʠ ʤʠ-

ʥʫʩʦʚ [2].  

ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʰʠʨʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʢʦʛʥʠʪʠʚʥʦʛʦ 

ʜʠʩʩʦʥʘʥʩʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʤʘʨʢʝʪʠʥʛʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ ʢʦʛʥʠʪʠʚʥʦʛʦ 

ʜʠʩʩʦʥʘʥʩʘ ʫ ʣʶʜʝʡ ʜʚʫʭ ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʡ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʝʛʦ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʩʦʩʪʦʷʣʘ ʠʟ ʨʝʩʧʦʥʜʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 

20 ʣʝʪ, ʘ ʚʪʦʨʘʷ ʦʪ 35 ʜʦ 45 ʣʝʪ. ɼʘʥʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʢʘʪʝʛʦʨʠʠ ʦʪʣʠʯʘʶʪ-

ʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʬʘʢʪʦʨʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʢ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʩʪʫʜʝʥʪʳ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʢʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚ-

ʥʦʤ ʥʝ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʟʘʨʘʙʦʪʢʘ, ʘ ʞʠʚʫʪ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʨʦʜʠʪʝʣʝʡ, 

ʢʦ ʚʪʦʨʦʡ ï ʥʘʦʙʦʨʦʪ, ʚʟʨʦʩʣʳʝ ʣʶʜʠ, ʠʤʝʶʱʠʝ ʧʦʩʪʦʷʥʥʳʡ ʜʦʭʦʜ. ɺʦ-
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ʚʪʦʨʳʭ, ʮʝʥʥʦʩʪʠ ʫ ʵʪʠʭ ʜʚʫʭ ʛʨʫʧʧ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ. ɺ-ʪʨʝʪʴʠʭ, ʨʘʟ-

ʣʠʯʘʝʪʩʷ ʠ ʤʳʰʣʝʥʠʝ, ʠ ʩʧʦʩʦʙʳ ʘʥʘʣʠʟʘ ʩʠʪʫʘʮʠʠ.  

ɺʩʝʤ ʨʝʩʧʦʥʜʝʥʪʘʤ ʟʘʜʘʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 

1. ʀʩʧʳʪʳʚʘʣʠ ʣʠ ʚʳ ʩʦʤʥʝʥʠʷ ʧʦʩʣʝ ʧʦʢʫʧʢʠ ʪʦʚʘʨʦʚ? 

2.ʅʘʩʢʦʣʴʢʦ ʩʠʣʴʥʳʤʠ ʙʳʣʠ ʧʝʨʝʞʠʚʘʥʠʷ? 

3. ʏʪʦ ʚʣʠʷʣʦ ʥʘ ʵʪʠ ʧʝʨʝʞʠʚʘʥʠʷ? 

4. ɼʣʷ ʢʘʢʠʭ ʪʦʚʘʨʥʳʭ ʛʨʫʧʧ ʜʣʷ ʚʘʩ ʵʪʦ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ? 

5. ʏʪʦ ʤʦʛʣʦ ʙʳ ʩʥʠʟʠʪʴ ʚʘʰʠ ʧʝʨʝʞʠʚʘʥʠʷ? 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʦʰʝʥʦ 27 ʯʝʣʦʚʝʢ ʠʟ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ, ʠ 20 ʯʝʣʦʚʝʢ ʠʟ ʚʪʦʨʦʡ ʛʨʫʧʧʳ, ʪ.ʝ. ʚ ʦʙʱʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 47 

ʯʝʣʦʚʝʢ. ɹʝʟʫʩʣʦʚʥʦ, ʪʘʢʦʡ ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ, ʠ 

ʜʘʥʥʦʝ ʤʘʨʢʝʪʠʥʛʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʙʥʦʝ 

ʠʣʠ ʧʠʣʦʪʘʞʥʦʝ, ʥʦ ʜʘʞʝ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʨʷʜ ʦʯʝʥʴ 

ʚʘʞʥʳʭ ʚʳʚʦʜʦʚ. 

ʇʨʦʚʝʜʝʤ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ. ʊʘʢ, ʥʘ 

ʧʝʨʚʳʡ ʚʦʧʨʦʩ ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʦʧʨʦʩʘ ʦʪʚʝʪʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦ. ʅʘ ʚʪʦʨʦʡ 

ʚʦʧʨʦʩ ʧʝʨʚʘʷ ʛʨʫʧʧʘ, ʦʪʚʝʯʘʷ ʧʦ 10-ʙʘʣʴʥʦʡ ʰʢʘʣʝ, ʚʳʙʨʘʣʘ ʚʘʨʠʘʥʪʳ 

ʦʪʚʝʪʦʚ ʦʪ 4-5 ʙʘʣʣʦʚ, ʚʪʦʨʘʷ ʞʝ ʙʳʣʘ ʙʦʣʝʝ ʚʧʝʯʘʪʣʠʪʝʣʴʥʦʡ ʠ ʧʦʩʪʘʚʠ-

ʣʘ ʦʮʝʥʢʠ ʦʢʦʣʦ 7-8 ʙʘʣʣʦʚ. ʇʨʠ ʦʪʚʝʪʝ ʥʘ ʪʨʝʪʠʡ ʚʦʧʨʦʩ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚʳʙʠʨʘʣʠ, ʚ ʦʩʥʦʚʥʦʤ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʪʦʚʘʨʦʚ, ʘ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ ï ʩʦʦʪʥʦʰʝʥʠʝ ʮʝʥʳ ʠ ʢʘʯʝʩʪʚʘ. ʆʪʚʝʯʘʷ ʥʘ 

ʯʝʪʚʝʨʪʳʡ ʚʦʧʨʦʩ, ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʚ 18 ʩʣʫʯʘʷʭ ʚʳʙʨʘʣʘ ʦʜʝʞʜʫ, ʘ ʚ 11 ï 

ʪʝʭʥʠʢʫ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʦʪʚʝʪʠʣʘ, ʦʪʜʘʚ ʧʨʝʜʧʦʯʪʝʥʠʷ ʚ ʨʘʚʥʦʤ ʢʦʣʠʯʝ-

ʩʪʚʝ: ʪʝʭʥʠʢʝ, ʶʚʝʣʠʨʥʳʤ ʠʟʜʝʣʠʷʤ, ʤʝʙʝʣʠ ʠ ʫʩʣʫʛʘʤ ʨʘʟʣʠʯʥʳʭ ʢʦʤ-

ʧʘʥʠʡ (ʤʝʜ. ʫʩʣʫʛʠ, ʩʪʨʘʭʦʚʘʥʠʝ ʠ ʪ.ʜ.). ʀ ʧʨʠ ʦʪʚʝʪʘʭ ʥʘ ʧʦʩʣʝʜʥʠʡ ʚʦ-

ʧʨʦʩ, ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʠʟ ʜʚʫʭ ʛʨʫʧʧ ʩʦʰʣʠʩʴ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʩʥʠʟʠʪʴ 

ʧʝʨʝʞʠʚʘʥʠʷ ʧʦʤʦʛʣʦ ʙʳ ʟʥʘʥʠʝ ʚʩʝʭ ʧʣʶʩʦʚ ʠ ʤʠʥʫʩʦʚ ʧʦʢʫʧʘʝʤʦʛʦ 

ʪʦʚʘʨʘ ʠ ʩʦʚʝʪʳ ʙʣʠʟʢʠʭ ʣʶʜʝʡ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʯʪʦ ʢʦʛʥʠʪʠʚʥʳʡ 

ʜʠʩʩʦʥʘʥʩ, ʩʚʦʡʩʪʚʝʥʝʥ ʚʩʝʤ ʣʶʜʷʤ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ. ʇʨʠ-

ʥʠʤʘʷ ʨʝʰʝʥʠʷ ʧʨʠ ʧʦʢʫʧʢʝ ʪʦʚʘʨʘ, ʣʶʜʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʩʥʦʚʳʚʘʶʪ-

ʩʷ ʥʘ ʦʪʟʳʚʘʭ ʠ ʩʦʚʝʪʘʭ ʜʨʫʛʠʭ ʣʶʜʝʡ. ɹʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʦʛʥʠʪʠʚ-

ʥʦʛʦ ʜʠʩʩʦʥʘʥʩʘ ʫ ʤʦʣʦʜʝʞʠ ʪʘʢʞʝ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʧʦʢʫʧʢʝ 

ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʦʥʠ ʨʘʩʭʦʜʫʶʪ ʥʝ ʩʚʦʠ ʜʝʥʴʛʠ. ʊʘʢʞʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟ-

ʨʘʩʪʘ ʫ ʣʶʜʝʡ ʤʝʥʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʝ ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʦʚ. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ɸ. ɺ. ɸʣʝʰʠʥʘ, ʩʠʣʘ ʢʦʛʥʠʪʠʚʥʦʛʦ ʜʠʩʩʦʥʘʥʩʘ ʟʘʚʠ-

ʩʠʪ ʦʪ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʨʦʚ: 

- ʙʝʩʧʦʚʦʨʦʪʥʦʩʪʴ ʨʝʰʝʥʠʷ; 

- ʟʥʘʯʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ; 

- ʩʣʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚ; 

- ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʩʢʣʦʥʥʦʩʪʴ ʠʩʧʳʪʳʚʘʪʴ ʙʝʩʧʦʢʦʡʩʪʚʦ [1]. 
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ɹʝʟʫʩʣʦʚʥʦ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʤʠʨʝ ʧʩʠʭʦʣʦʛʠ, ʩʦ-

ʮʠʦʣʦʛʠ ʠ ʤʘʨʢʝʪʦʣʦʛʠ ʜʦʣʞʥʳ ʫʜʝʣʷʪʴ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʝ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʜʠʩʩʦʥʘʥʩʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʚʣʠʷʝʪ ʥʘ ʤʘʨʢʝʪʠʥʛ ʠ ʥʘ ʨʘʟʚʠ-

ʪʠʝ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʥʘʣʠʯʠʝ ʢʦʛʥʠ-

ʪʠʚʥʦʛʦ ʜʠʩʩʦʥʘʥʩʘ ʦʢʘʟʳʚʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʧʨʦʩ, ʯʪʦ ʥʝ-

ʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʨʦʜʘʞʘʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʘʥʠʡ. 

ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʩʦʤʥʝʥʠʡ ʧʦʢʫʧʘʪʝʣʴ ʤʦʞʝʪ ʜʘʞʝ ʧʦ-

ʪʨʝʙʦʚʘʪʴ ʚʦʟʚʨʘʪʘ ʪʦʚʘʨʘ. ʅʦ ʜʘʞʝ ʝʩʣʠ ʵʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʦʥ ʥʘʯʠʥʘ-

ʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʥʝʛʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʚʘʨʝ ʠ ʬʠʨʤʝ ʩʨʝʜʠ ʩʚʦ-

ʝʛʦ ʦʢʨʫʞʝʥʠʷ, ʯʪʦ ʪʦʞʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʧʨʦʩʝ. ʇʦʵʪʦʤʫ 

ʣʶʙʘʷ ʢʦʤʧʘʥʠʷ ʚʩʝʤʠ ʩʧʦʩʦʙʘʤʠ ʜʦʣʞʥʘ ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʥʠʞʝʥʠʶ ʢʦʛʥʠ-

ʪʠʚʥʦʛʦ ʜʠʩʩʦʥʘʥʩʘ ʩʨʝʜʠ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ, ʫʩʧʦʢʦʠʪʴ ʠ ʩʦʭʨʘʥʠʪʴ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ. ɿʜʝʩʴ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʝʤʳ: 

1. ʉʜʝʣʘʪʴ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʦʪʤʝʥʫ ʨʝʰʝʥʠʷ. ʋʢʘʟʳʚʘʷ ʥʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠ ʥʝʩʣʦʞʥʦʩʪʴ ʚʦʟʚʨʘʪʘ ʪʦʚʘʨʘ, ʢʦʤʧʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ 

ʩʦʤʥʝʥʠʷ ʩʨʝʜʠ ʧʦʢʫʧʘʪʝʣʝʡ. ʇʨʠʯʝʤ ʧʨʦʮʝʜʫʨʦʡ ʚʦʟʚʨʘʪʘ ʚʦʩʧʦʣʴʟʫʶʪ-

ʩʷ ʦʯʝʥʴ ʥʝʤʥʦʛʠʝ ʣʶʜʠ. 

2. ɺʦʟʤʦʞʥʦʩʪʴ ʦʧʣʘʪʳ ʩʧʫʩʪʷ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘ-

ʝʪ ʟʥʘʯʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʠ ʩʦʤʥʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʩʦʚʝʨʰʝʥʠʷ ʧʦʢʫʧʢʠ. 

3. ʏʪʦʙʳ ʩʥʠʟʠʪʴ ʩʦʤʥʝʥʠʷ, ʢʦʤʧʘʥʠʷ ʤʦʞʝʪ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝ-

ʤʷ ʦʙʨʘʪʠʪʴʩʷ ʢ ʧʦʢʫʧʘʪʝʣʷʤ (ʥʘʧʨʠʤʝʨ, ʧʦ ʪʝʣʝʬʦʥʫ ʠʣʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʯʪʝ), ʫʢʘʟʘʚ ʠʤ ʥʘ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʦʨʘ ʠ ʧʨʝʜʣʦʞʠʚ ʦʙʨʘʪʠʪʴʩʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʧʨʦʙʣʝʤ. 

ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʨʘʟʨʘʙʘʪʳʚʘʷ ʜʨʫʛʠʝ ʧʦʜʦʙʥʳʝ, 

ʢʦʤʧʘʥʠʠ ʩʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʢʦʛʥʠʪʠʚʥʳʡ ʜʠʩʩʦʥʘʥʩ ʩʨʝʜʠ 

ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ, ʘ ʟʥʘʯʠʪ, ʠ ʫʣʫʯʰʠʪʴ ʩʚʦʡ ʠʤʠʜʞ ʥʘ ʨʳʥʢʝ. 

ɹʝʟʫʩʣʦʚʥʦ, ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʪʱʘʪʝʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʤʘʨʢʝʪʦʣʦʛʦʚ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʧʩʠʭʦʣʦʛʦʚ, 

ʠ ʧʦʠʩʢʘ ʧʫʪʝʡ ʨʝʰʝʥʠʷ, ʯʪʦ ʠ ʙʫʜʝʪ ʩʜʝʣʘʥʦ ʘʚʪʦʨʘʤʠ ʚ ʙʫʜʫʱʠʭ ʥʘʫʯ-

ʥʳʭ ʨʘʙʦʪʘʭ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʦʟʥʘʯʘʝʪ ʩʦʚʦʢʫʧ-

ʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʧʨʠʚʣʝʯʝʥʥʳʭ ʚ ʨʝʛʠʦʥ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʨʝʛʠʦʥʘ ʚ ʮʝʣʷʭ ʠ ʤʘʩʰʪʘʙʘʭ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠ-

ʢʦʡ ʨʝʛʠʦʥʘ. 

ɼʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʗʨʦ-

ʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʣʘʛʘʝʤ ʨʘʩʩʤʦʪʨʝʪʴ ʤʝʪʦʜʠʢʫ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʨʝʡ-
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ʪʠʥʛʦʚʳʤ ʘʛʝʥʪʩʪʚʦʤ çʕʢʩʧʝʨʪ ʈɸè ʠ ɸʛʝʥʪʩʪʚʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʠ-

ʮʠʘʪʠʚ (ɸʉʀ), ʧʨʠʤʝʥʷʝʤʫʶ ʩ ʥʘʯʘʣʘ 2000 ʛ.ʛ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʮʝʣʷʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʴʤʝʤ ʧʦʢʘʟʘʪʝʣʠ ʯʝʪʚʝʨʳʭ 

ʩʫʙʲʝʢʪʦʚ ʈʌ, ʛʨʘʥʠʯʘʱʠʭ ʩ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʴʶ: ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙ-

ʣʘʩʪʴ; ʂʦʩʪʨʦʤʩʢʦʡ ʦʙʣʘʩʪʴ; ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʴ; ʀʚʘʥʦʚʩʢʦʡ ʦʙ-

ʣʘʩʪʴ. 

ʄʝʪʦʜʦʣʦʛʠʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ ɸʉʀ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʢʣʶʯʝʚʳʭ 

ʵʣʝʤʝʥʪʘ: ʩʠʩʪʝʤʫ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʠʥʮʠʧʳ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ 

ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʇʨʠ ʵʪʦʤ ʨʝʡʪʠʥʛ ʩʦʩʪʦʠʪ ʠʟ 50 ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʛʨʫʧʧʠʨʫ-

ʶʪʩʷ ʚ 18 ʬʘʢʪʦʨʦʚ. ʀʪʦʛʠ ʨʝʡʪʠʥʛʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 2016 ʛʦʜʫ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 [2]. 

 
ʊʘʙʣʠʮʘ 1. ʈʝʡʪʠʥʛ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʈʌ 2016 ʛ 

[ʩʦʩʪ. ʧʦ 2] 
 ɺʣʘʜ. 

ʆʙʣ. 
ʀʚʘʥ. 
ʦʙʣ. 

ʂʦʩʪʨʦʤ. 
ʆʙʣ. 

ʗʨ. 
ʆʙʣ. 

ʅʠʞʝʛ. 
ʆʙʣ. 

II  III  II  III  III  

ʈʝʛʫʣʷʪʦʨʥʘʷ ʩʨʝʜʘ B C B C D 

ʀʥʩʪʠʪʫʪʳ ʜʣʷ ʙʠʟʥʝʩʘ B B A B B 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʨʝʩʫʨʩʳ C C C D D 

ʇʦʜʜʝʨʞʢʘ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘ-
ʪʝʣʴʩʪʚʘ 

C C B B B 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʳʰʝ ʜʘʥʥʳʝ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ɺʣʘʜʠʤʠʨʩʢʘʷ ʠ 

ʂʦʩʪʨʦʤʩʢʘʷ ʦʙʣʘʩʪʠ ʦʙʣʘʜʘʶʪ ʢʦʤʬʦʨʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʚʝʜʝʥʠʷ 

ʙʠʟʥʝʩʘ. ʅʘʠʙʦʣʝʝ ʩʣʘʙʳʤʠ ʤʝʩʪʘʤʠ ʚ ʨʝʡʪʠʥʛʝ ʀʚʘʥʦʚʩʢʦʡ, ʗʨʦʩʣʘʚ-

ʩʢʦʡ ʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʝʡ ʦʢʘʟʘʣʠʩʴ: ʨʝʛʫʣʷʪʦʨʥʘʷ ʩʨʝʜʘ, ʯʪʦ ʛʦʚʦ-

ʨʠʪ ʦ ʥʘʣʠʯʠʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ ʜʣʷ ʚʝʜʝʥʠʷ 

ʙʠʟʥʝʩʘ; ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʨʝʩʫʨʩʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʩʣʘʙʦʡ ʨʘʟʚʠʪʦʩʪʠ 

ʬʠʟʠʯʝʩʢʦʡ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨ. 

ɼʘʣʝʝ ʦʙʨʘʪʠʤʩʷ ʢ ʜʘʥʥʳʤ ʨʝʡʪʠʥʛʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ çʕʢʩʧʝʨʪ ʈɸè, 

ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʘʥʘʣʠʟʝ ʜʚʫʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʩʪʠ: ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʨʠʩʢ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʦʪʩʪʘʚʘʥʠʷ ʗʨʦʩʣʘʚ-

ʩʢʘʷ ʦʙʣʘʩʪʴ ʠʤʝʝʪ ʚ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʡ, ʬʠʥʘʥʩʦʚʦʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʡ ʠ ʪʨʫʜʦʚʦʡ ʩʬʝʨʘʭ. ʋʨʦʚʝʥʴ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦ ʤʥʦʛʦʤ ʦʙʲʷʩʥʷ-

ʝʪʩʷ: ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʝʩʫʨʩʦʝʤʢʦʩʪʠ, ʥʠʟʢʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚ; ʦʪʩʫʪʩʪʚʠʝʤ ʜʝʡʩʪʚʝʥʥʳʭ ʤʝʭʘ-

ʥʠʟʤʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʣʘʩʪʠ ʠ ʙʠʟʥʝʩʘ ʚ ʯʘʩʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʠ ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʠʭ ʮʝʣʝʡ; ʜʝ-

ʬʠʮʠʪʦʤ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʞʝʥʝʨʥʳʭ ʠ 

ʨʘʙʦʯʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʤʘʨʢʝʪʠʥʛʫ, ʬʠʥʘʥʩʘʤ; ʥʠʟʢʦʡ 

ʩʪʝʧʝʥʴʶ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʫʢʦʝʤʢʠʭ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ 
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ʨʘʟʨʘʙʦʪʦʢ; ʦʪʩʫʪʩʪʚʠʝ ʩʧʨʦʩʘ ʥʘ ʠʥʥʦʚʘʮʠʠ; ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʧʨʝʜʧʨʠ-

ʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʟ-

ʨʘʙʦʪʢʠ; ʥʠʟʢʦʵʬʬʝʢʪʠʚʥʳʤ ʤʝʥʝʜʞʤʝʥʪʦʤ; ʦʪʩʫʪʩʪʚʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʥʦʡ ʦʩʥʦʚʳ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʛʦʨʦʜʘ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘ-

ʮʠʦʥʥʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. 

 
ʊʘʙʣʠʮʘ 2. ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ                                              

ʧʦ ʜʘʥʥʳʤ çʕʢʩʧʝʨʪ ʈɸè, 2016 ʛʦʜ [ʩʦʩʪ. ʧʦ 2] 

 

ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʨʠʩʢ ï ʵʪʦ ʢʘʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʢʦʪʦʨʘʷ 

ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʠʪʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʬʠʥʘʥʩʦʚʦʡ, ʵʢʦ-

ʣʦʛʠʯʝʩʢʦʡ ʠ ʢʨʠʤʠʥʦʛʝʥʥʦʡ ʩʠʪʫʘʮʠʠ. ɽʛʦ ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʳʚʘʝʪ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʧʦʪʝʨʠ ʠʥʚʝʩʪʠʮʠʡ ʠ ʜʦʭʦʜʘ ʦʪ ʥʠʭ [1].  

 
 

ʊʘʣʠʮʘ 3 - ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʨʠʩʢ ʧʷʪʠ ʨʝʛʠʦʥʦʚ ʈʌ                                                      

ʧʦ ʜʘʥʥʳʤ çʕʢʩʧʝʨʪ ʈɸè, 2016 [ʩʦʩʪ. ʧʦ 2] 

ʀʩʭʦʜʷ ʠʟ ʪʘʙʣʠʮʳ 3, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ 

ʦʪʢʣʦʥʝʥʠʝ ʥʘʰ ʨʝʛʠʦʥ ʠʤʝʝʪ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʨʠʩ-
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ʢʘʤ. ɼʘʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʦʙʲʷʩʥʷʶʪʩʷ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʨʝʛʠʦʥʘʣʴ-

ʥʦʛʦ ʙʶʜʞʝʪʘ, ʘ ʪʘʢʞʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʜʘʥʥʦʡ ʰʢʘʣʝ ʧʨʠ-

ʩʚʦʝʥ ʨʝʡʪʠʥʛ 3ɺ1, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʤʝʨʝʥʥʦʤʫ ʨʠʩʢʫ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝ-

ʤʷ ʧʦʥʠʞʝʥʥʦʤʫ ʧʦʪʝʥʮʠʘʣʫ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʠʥʘʤʠʢʝ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ. 

ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʴ ʧʦ ʫʨʦʚʥʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʥʘ-

ʭʦʜʠʪʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʀʚʘʥʦʚʩʢʦʡ ʠ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʷʤʠ, ʦʧʝ-

ʨʝʞʘʷ ʂʦʩʪʨʦʤʩʢʫʶ ʥʘ ʦʜʠʥ ʧʫʥʢʪ [3]. ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʅʠʞʝʛʦ-

ʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʨʝʜʥʠʡ ʧʦʪʝʥʮʠʘʣ ʠ ʫʤʝʨʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʨʠʩʢʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʩʫʙʲʝʢʪ ʈʌ ʪʘʢʞʝ ʟʘʥʠʤʘʣ ʣʠʜʠʨʫʶ-

ʱʠʝ ʧʦʟʠʮʠʠ ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʧʝʨʚʦʤ ʧʦʜ-

ʭʦʜʝ ʦʮʝʥʢʠ. 

ʀʩʭʦʜʷ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦ ʧʨʝʜʣʦʞʠʪʴ ʨʷʜ ʟʘʜʘʯ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠ-

ʤʘʪʘ ʨʝʛʠʦʥʘ: ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ 

ʙʘʟʳ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʝʰʥʠʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ʛʦʨʦʜʘ; ʨʝʘʣʠʟʘʮʠʷ ʧʣʘʥʦʚ ʠ ʧʨʦʛʨʘʤʤ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ ʨʷʜʘ 

ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʨʦʜʘ; ʧʦʚʳʰʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥ-

ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ, ʩʧʦʩʦʙʩʪʚʦʚʘʥʠʝ ʨʦʩʪʫ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʘ ʈʌ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠʚʣʝʯʝʥʠʝ ʥʦʚʳʭ ʠʥʚʝ-

ʩʪʦʨʦʚ, ʢʘʢ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʪʘʢ ʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ; ʨʝʘʣʠʟʘʮʠʷ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʬʝʜʝʨʘʣʴʥʳʭ ʧʨʦ-

ʛʨʘʤʤ; ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʦʚʳʰʝʥʠʝ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʙʣʘʩʪʠ; ʧʦʜʜʝʨʞʢʘ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʙʠʟʥʝʩʘ ʚ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʠ. 
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ɺ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ ʠ ʥʘʣʦʛʦʚʳʭ ʦʪʥʦʰʝʥʠʷʭ ʤʥʦʞʝʩʪʚʦ ʧʨʦʪʠ-

ʚʦʨʝʯʠʡ ʠ ʧʨʦʙʣʝʤ, ʧʨʠ ʵʪʦʤ ʚ ʨʝʛʫʣʠʨʫʶʱʝʤ ʜʘʥʥʫʶ ʩʬʝʨʫ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʥʘʣʦʛʦʚʦʤ ʧʨʘʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʳʜʝʣʷʶʪ ʧʨʦʙʣʝʤʫ ʥʝʩʪʘ-

ʙʠʣʴʥʦʩʪʠ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ ʨʦʩʩʠʡʩʢʠʝ ʥʘʣʦʛʠ ʥʝ ʩʪʘʙʠʣʴʥʳ, 

ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʝʪʩʷ ʠʭ ʚʠʜ, ʩʪʘʚʢʘ, ʧʦʨʷʜʦʢ ʫʧʣʘʪʳ, ʥʘʣʦʛʦʚʘʷ ʣʴʛʦʪʘ ʠ ʪ. 

ʜ., ʯʪʦ ʦʙʲʝʢʪʠʚʥʦ ʧʦʨʦʞʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʬʠʥʘʥʩʦʚʦʡ ʩʠ-

ʪʫʘʮʠʠ ʠ ʥʝ ʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʬʠʥʘʥʩʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʪʨʘʥʳ [3].  

ʉʠʩʪʝʤʘ ʥʘʣʦʛʦʚ, ʢʦʪʦʨʘʷ ʚʚʝʜʝʥʘ ʚ 1990-1991 ʛʦʜʘʭ, ʙʳʣʘ ʩʣʘʙʘ, 

ʨʳʥʦʢ ʨʘʟʚʠʚʘʣʩʷ, ʘ ʦʥʘ (ʩʠʩʪʝʤʘ) ʥʝ ʫʯʠʪʳʚʘʣʘ ʥʦʚʳʭ ʪʝʥʜʝʥʮʠʡ, ʤʦʞʥʦ 
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ʩʢʘʟʘʪʴ, ʫʩʪʘʨʝʣʘ ʫʞʝ ʢ ʤʦʤʝʥʪʫ ʥʘʯʘʣʘ ʩʚʦʝʡ ʨʘʙʦʪʳ. ʕʪʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʢ ʨʳʥʢʫ ʧʨʠʤʝʥʷʣʠʩʴ ʩʪʘʨʳʝ ʧʦʥʷʪʠʷ ʦ ʥʘʣʦʛʘʭ. 

ʕʢʦʥʦʤʠʢʘ ʧʦʩʪʝʧʝʥʥʦ ʤʝʥʷʝʪʩʷ ʠ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʨ-

ʨʝʢʪʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. ʅʘ ʵʪʦ 

ʚʣʠʷʝʪ ʠʥʬʣʷʮʠʷ ʚ ʩʪʨʘʥʝ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʞʙʶʜʞʝʪʥʳʭ ʪʨʘʥʩʬʝʨ-

ʪʦʚ [1] ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. ʅʘʯʠʥʘʶʪ ʤʝʥʷʪʴʩʷ ʩʪʘʚʢʠ ʥʘʣʦʛʦʚ, ʦʙʲʝʢʪʳ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʦʪʤʝʥʷʶʪʩʷ ʦʜʥʠ ʣʴʛʦʪʳ ʠ ʚʚʦʜʷʪʩʷ ʥʦʚʳʝ.  

ɺ ʈʦʩʩʠʠ ʩʪʘʣʦ ʧʦʷʚʣʷʪʴʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ çʥʝʩʫʱʝʩʪʚʝʥʥʳʭè 

ʥʘʣʦʛʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʧʨʠʚʝʜʫ ʧʨʝʜʣʦʞʝʥʥʳʡ, ʥʦ ʥʘ ʜʘʥʥʦʝ ʚʨʝʤʷ 

ʥʝ ʚʚʝʜʝʥʥʳʡ, ʥʘʣʦʛ ʥʘ ʙʝʟʜʝʪʥʦʩʪʴ. ɼʘʥʥʳʡ ʥʘʣʦʛ ʧʨʝʜʣʦʞʠʣ ɼʤʠʪʨʠʡ 

ʉʤʠʨʥʦʚ. ɺʣʘʜʠʤʠʨ ɾʠʨʠʥʦʚʩʢʠʡ ʧʦʜʜʝʨʞʘʣ ʵʪʫ ʠʥʠʮʠʘʪʠʚʫ, ʥʦ ʧʨʝʜ-

ʣʦʞʠʣ ʚʟʠʤʘʪʴ ʥʘʣʦʛ ʪʦʣʴʢʦ ʩ ʤʫʞʯʠʥ. ɺʣʘʜʠʤʠʨ ʇʫʪʠʥ ʜʘʥʥʦʝ ʧʨʝʜʣʦ-

ʞʝʥʠʝ ʥʝ ʧʦʜʜʝʨʞʘʣ, ʪʘʢ ʢʘʢ ʵʪʦ ʥʝ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʞʜʘʝʤʦʩʪʴ. ɺ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʦʯʝʥʴ ʤʥʦʛʦ ʙʝʩʧʦʣʝʟʥʳʭ ʥʘʣʦʛʦʚ. 

ʄʥʦʛʦ ʥʘʣʦʛʦʚ ʚʚʦʜʠʪʴʩʷ, ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʧʣʘʪʝʞʝʡ, ʠ ʣʶʜʠ ʧʣʘʪʷʪ ʠʭ, ʥʦ ʥʝ ʚʩʝ ʧʦʩʪʫʧʠʚʰʠʝ ʩʨʝʜʩʪʚʘ ʠʜʫʪ ʚ ʥʫʞ-

ʥʦʝ ʨʫʩʣʦ. ʅʘʧʨʠʤʝʨ, ʧʣʘʪʘ ʥʘ ʨʝʤʦʥʪ ʜʦʤʘ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʣʶʜʠ ʚʢʣʘ-

ʜʳʚʘʶʪ ʜʝʥʴʛʠ, ʘ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʥʠʢʘʢʦʛʦ. ʄʫʩʦʨ ʧʦʩʪʦʷʥʥʦ ʥʝ ʚʳʚʦ-

ʟʠʪʩʷ, ʢʨʫʛʦʤ ʩʚʘʣʢʠ, ʦʙʰʘʨʧʘʥʥʳʝ ʜʦʤʘ. ʆʙʱʝʩʪʚʦ ʜʘʥʥʳʝ ʬʘʢʪʳ ʚʦʩ-

ʧʨʠʥʠʤʘʝʪ ʥʝʛʘʪʠʚʥʦ ʠ ʟʘʜʘʝʪʩʷ ʚʦʧʨʦʩʦʤ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʙʨʘʥʥʳʭ 

ʜʝʥʝʛ.  

ʄʥʦʛʠʝ ʧʳʪʘʶʪʩʷ ʩʢʨʳʪʴʩʷ ʦʪ ʥʘʣʦʛʦʚ. ʉ ʚʳʩʦʢʠʭ ʪʨʠʙʫʥ ʟʚʫʯʘʣʠ 

ʮʠʬʨʳ ï 20 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ, 30 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʩʪʘʪʠʩʪʠʢʠ ʠʥʦʩʪʨʘʥʥʳʭ ʵʢʩʧʝʨʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘʧʘʜʥʳʤ ʧʨʝʜʧʨʠ-

ʥʠʤʘʪʝʣʷʤ ʫʜʘʸʪʩʷ ʩʢʨʳʪʴ ʦʪ 10 ʜʦ 30 % ʩʚʦʠʭ ʜʦʭʦʜʦʚ. ʆʜʥʘʢʦ, ʫ ʈʦʩ-

ʩʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʳʰʝ ʠ ʥʠʢʘʢʦʡ ʬʠʥʘʥʩʦʚʳʡ (ʠʣʠ ʥʘʣʦʛʦʚʳʡ) ʢʦʥ-

ʪʨʦʣʴ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʬʠʥʘʥʩʦʚʳʡ ʢʦʥ-

ʪʨʦʣʴ ʠ ʩʘʤ ʠʤʝʝʪ ʧʨʦʙʣʝʤʳ, ʫʭʦʜʷʱʠʝ ʚ ʧʣʦʩʢʦʩʪʴ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ [4]. 

ʕʪʦ ʦʛʨʦʤʥʳʡ ʤʠʥʫʩ ʜʣʷ ʙʶʜʞʝʪʘ.  

ɼʝʡʩʪʚʫʶʱʘʷ ʚ ʩʪʨʘʥʝ ʥʘʣʦʛʦʚʘʷ ʩʠʩʪʝʤʘ ʩʦ ʩʣʘʙʦ ʧʨʦʨʘʙʦʪʘʥʥʳ-

ʤʠ ʩʪʘʚʢʘʤʠ ʥʘʣʦʛʦʚ ʚʳʥʫʞʜʘʝʪ ʚʚʦʜʠʪʴ ʥʦʚʳʝ ʚʠʜʳ ʠʟʲʷʪʠʡ, ʩʧʦʩʦʙ-

ʥʳʝ, ʧʦ ʤʥʝʥʠʶ ʚʣʘʩʪʝʡ, ʥʠʚʝʣʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʏʠʥʦʚ-

ʥʠʢʠ ʧʳʪʘʶʪʩʷ ʚʟʷʪʴ ʯʪʦ-ʪʦ ʠʟ ʧʨʦʰʣʦʛʦ ʠ ʚʦʧʣʦʪʠʪʴ ʵʪʦ ʚ ʞʠʟʥʴ, ʥʦ ʵʪʦ 

ʥʠʢʦʤʫ ʧʦ ʩʫʪʠ ʥʝ ʥʫʞʥʦ. ʂʘʟʘʣʦʩʴ ʙʳ, ʩʝʡʯʘʩ ʠʟ-ʟʘ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʪʘʚʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʥʘʧʨʘʚʣʷʪʴ ʩʨʝʜʩʪʚʘ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ, ʯʝʤ ʧʣʘʪʠʪʴ ʥʘʣʦʛ ʩ 

ʧʨʠʙʳʣʠ. ɺ ʦʜʠʥ ʤʦʤʝʥʪ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʚʩʝ ʜʦʭʦʜʳ ʫʡ-

ʜʫʪ ʚ ʣʠʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ, ʯʪʦʙʳ ʜʦʭʦʜʳ, ʥʘʧʨʠʤʝʨ, ʦʙ-

ʣʘʛʘʣʠʩʴ ʧʦ ʦʜʠʥʘʢʦʚʳʤ ʩʨʝʜʥʠʤ ʩʪʘʚʢʘʤ, ʯʪʦʙʳ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩ-

ʣʦʚʠʷʭ ʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʥʝ ʙʳʣʦ ʤʦʪʠʚʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴ ʜʦʭʦʜʳ ʚ 

ʮʝʣʷʭ çʣʝʛʘʣʴʥʦʛʦè ʩʥʠʞʝʥʠʷ ʨʘʟʤʝʨʘ ʫʧʣʘʯʠʚʘʝʤʦʛʦ ʥʘʣʦʛʘ, ʣʠʙʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʳ [5]. ɺ 
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ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʥʫʞʥʳ, ʪʘʢ ʩʣʦʞʥʦ ʚʥʝʜʨʷʝʤʳʝ ʚ ʈʦʩʩʠʠ, ʥʦ ʯʨʝʟʚʳʯʘʡ-

ʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʠʥʥʦʚʘʮʠʠ [2] ʚ ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʝ. 

ʂʘʢ ʚʠʜʠʤ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʥʘʰʠʭ ʥʘʣʦʛʦʚ, ʧʦʩʪʦʷʥʥʳʡ ʧʝʨʝʩʤʦʪʨ 

ʩʪʘʚʦʢ, ʢʦʣʠʯʝʩʪʚʘ ʚʚʝʜʸʥʥʳʭ çʥʝʩʫʱʝʩʪʚʝʥʥʳʭè ʥʘʣʦʛʦʚ, ʣʴʛʦʪ ʠ ʪ. ʜ. 

ʠʛʨʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʦʣʴ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʫʞʥʦ ʙʦʨʦʪʴʩʷ ʠʤʝʥʥʦ ʩ 

çʥʝʩʫʱʝʩʪʚʝʥʥʳʤʠè ʥʘʣʦʛʘʤʠ ʠ ʧʦʟʘʙʦʪʠʪʴʩʷ ʦ ʙʦʣʝʝ ʥʫʞʥʳʭ ʜʣʷ ʩʪʨʘ-

ʥʳ ʥʘʣʦʛʦʚʳʭ ʩʪʘʚʢʘʭ. 
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ɺʦʧʨʦʩʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ 

ʣʶʙʦʤ ʛʦʩʫʜʘʨʩʪʚʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʘʚʦ-
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ʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ.  
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ɸʣʝʢʩʝʡ ʂʫʜʨʠʥ ʚ ʩʚʦʝʤ ʠʥʪʝʨʚʴʶ ʟʘʤʝʪʠʣ, ʯʪʦ çʨʦʩʩʠʡʩʢʘʷ ʵʢʦ-

ʥʦʤʠʢʘ ʷʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʮʝʥʪʨʠʯʥʦʡ, ʧʦʵʪʦʤʫ ʥʘʯʠʥʘʪʴ ʨʝʬʦʨʤʳ 

ʥʫʞʥʦ ʩ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷè, ʧʨʠ ʵʪʦʤ, ʥʘ ʛʘʡʜʘʨʦʚ-

ʩʢʦʤ ʬʦʨʫʤʝ ʦʥ ʟʘʷʚʠʣ, ʯʪʦ ʠʥʩʪʠʪʫʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ ʩʨʝʜʘ, ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʥʘʭʦʜʷʪʩʷ ʚ ʪʘʢʦʤ ʩʦʩʪʦʷ-

ʥʠʠ, ʢʦʪʦʨʳʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘ-

ʜʘʯʠ ʧʦ ʨʝʬʦʨʤʝ ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʠ-

ʟʥʘʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ ʩ ʠʥʥʦʚʘʮʠʷʤʠ [1].  

ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ çʆ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʦʪ 28.06.2014 ˉ 172-ʌɿ ʧʦʜ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʧʨʘʚʣʝ-

ʥʠʝʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʥʠʤʘʪʴ çʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ ʧʦʣʥʦʤʦʯʠʡ ʚ ʩʬʝʨʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʩʪʨʘʥʳè. ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʧʨʘʚʦʚʳʝ ʥʝʜʦʨʘʙʦʪʢʠ. ɺʦ-ʧʝʨʚʳʭ, ʚ ʥʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʠʨʦʢʠʡ ʧʦʜʭʦʜ ʢ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʡʩʷ ʥʘ ʚʩʝ ʚʝʪʚʠ ʚʣʘ-

ʩʪʠ. ɺʦ-ʚʪʦʨʳʭ, ʚ ʨʘʤʢʘʭ ʫʢʘʟʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʣʴʟʷ ʚʳʷʚʠʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʫʯʘʩʪʠʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʦʚ, ʧʦ-

ʤʠʤʦ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ. ʇʦʜʦʙʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʠʤʝʝʪ ʪʘʢ-

ʞʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʜʘʥʦ ʥʘ ʚʪʦʨʦʤ ʉʦʚʝʱʘʥʠʠ ʵʢʩʧʝʨʪʦʚ 

ʆʆʅ ʚ 1970 ʛ.: çʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ï ʵʪʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʣʠ çʧʨʦʮʝʩʩ ʜʦʩʪʠʞʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʯʝʨʝʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠè.  

ʂʨʦʤʝ ʪʦʛʦ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʢ ʧʨʦʮʝʩʩ ʥʝ ʨʝʛʫʣʠʨʫ-

ʝʪʩʷ ʬʝʜʝʨʘʣʴʥʳʤʠ ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʘʢʪʘʤʠ. ʅʘʧʨʠʤʝʨ, ʘʥʘʣʠʟ ʥʦʨʤ 

ɹʶʜʞʝʪʥʦʛʦ ʂʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ 

ʦʙʱʠʭ ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè ʦʪ 06.10.2003 ˉ 131-ʌɿ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʷʜ ʧʨʦʙʣʝʤ ʚ 

ʩʬʝʨʝ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ˉ 131-

ʌɿ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʦʨʛʘʥ, ʛʣʘʚʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʤʝʩʪʥʘʷ 

ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʩʪʨʫʢʪʫʨʝ ʦʨʛʘ-

ʥʦʤ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʥʦ ʯʪʦ ʢʘʩʘʝʪʩʷ ʢʦʥʪʨʦʣʴʥʦ-ʩʯʝʪʥʦʛʦ ʦʨ-

ʛʘʥʘ, ʪʦ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʟʦʚʘʥ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤ ʦʨʛʘʥʦʤ ʚ ʮʝʣʷʭ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʥʝʰʥʝʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ. ʇʨʠ 

ʵʪʦʤ, ʚ ʨʘʤʢʘʭ ʙʶʜʞʝʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʩʠʪʫʘʮʠʷ ʚʳʛʣʷʜʠʪ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʥʘʣʠʯʠʝ ʦʨʛʘʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʚ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. ʂʦʥʪʨʦʣʴʥʦ-

ʩʯʝʪʥʳʝ ʦʨʛʘʥʳ ʦʙʨʘʟʦʚʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡ-

ʦʥʘʭ ʠ ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [5]. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʪʦʛʦ 

ʞʝ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦ ʧʦʩʝʣʝʥʠʷʭ ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʚʦʧʨʦʩʦʚ, ʦʪʚʝʪʦʚ ʥʘ ʢʦʪʦ-

ʨʳʝ ʥʘʡʪʠ ʚ ʨʦʩʩʠʡʩʢʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʧʦʢʘ ʯʪʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ, ʥʘʧʨʠʤʝʨ ʥʝʦʙʭʦʜʠʤʦ ʣʠ ʥʘʣʠʯʠʝ ʢʦʥʪʨʦʣʴʥʦ-ʩʯʝʪʥʳʭ ʦʨ-
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ʛʘʥʦʚ ʚ ʧʦʩʝʣʝʥʠʷʭ? ɺ ʯʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʛʦʩ-

ʩʪʨʫʢʪʫʨʘʭ ʚʦʦʙʱʝ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ [2; 3]. 

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʨʘʙʦʪʘʚʰʠʡ ʩ 2012 ʛʦʜʘ ʌʝʜʝʨʘʣʴ-

ʥʳʡ ʟʘʢʦʥ ˉ 223-ʌɿ çʆ ʟʘʢʫʧʢʘʭ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩʣʫʛ ʦʪʜʝʣʴʥʳʤʠ ʚʠ-

ʜʘʤʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮè, ʨʝʛʫʣʠʨʫʶʱʠʡ ʩʬʝʨʫ ʛʦʩʟʘʢʫʧʦʢ ʜʣʷ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʤʦʥʦʧʦʣʠʡ. ʉ 1 ʷʥʚʘʨʷ 2014 ʟʘʨʘʙʦʪʘʣ ʌʝʜʝʨʘʣʴ-

ʥʳʡ ʟʘʢʦʥ ˉ 44-ʌɿ çʆ ʢʦʥʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʝ ʚ ʩʬʝʨʝ ʟʘʢʫʧʦʢè, ʦʪʜʝʣʴʥʳʝ 

ʧʦʣʦʞʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʠʭ ʧʦʩʪʝʧʝʥʥʳʡ ʚʚʦʜ. ʉʪʦʠʪ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʩ ʤʦʤʝʥʪʘ ʧʨʘʚʦʚʦʛʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʬʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʟʘʢʫʧʦʢ ʚʦʟʥʠʢ ʨʷʜ ʠʟʤʝʥʝʥʠʡ ʚ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ. ʅʘ-

ʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ ʚʥʝʩʝʥʳ ʚ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 26 ʠʶʣʷ 2006 

ʛʦʜʘ ˉ 135-ʌɿ çʆ ʟʘʱʠʪʝ ʢʦʥʢʫʨʝʥʮʠʠè, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤʠ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʩ ʬʠʥʘʥʩʦʚʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʧʦ-

ʨʷʜʢʦʤ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠ-

ʧʘʣʴʥʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʪʦʨʛʘʤ, ʟʘʧʨʦʩʘʤ ʢʦʪʠʨʦʚʦʢ ʠ 

ʧʨʝʜʣʦʞʝʥʠʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʠʟʤʝʥʝʥʠʷʤ ʧʦʜʚʝʨʛʩʷ ʂʦʜʝʢʩ ʦʙ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ ʚ ʚʦʧʨʦʩʘʭ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʟʘ ʥʘʨʫʰʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʙʶʜʞʝʪʥʦʡ ʩʬʝʨʝ ʠ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʟʘʢʫʧʦʢ. ʆʯʝʚʠʜʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʩʘʤʦʛʦ ʬʘʢʪʘ ʧʨʠʥʷʪʠʷ ʧʦ-

ʜʦʙʥʳʭ ʟʘʢʦʥʦʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʥʘʣʠʮʦ ʥʘʣʠʯʠʝ ʩʢʦʨʝʝ ʩʧʦʨʥʳʭ ʚʦʧʨʦʩʦʚ, ʯʝʤ ʫʪʚʝʨʞʜʝʥʠʝ ʦʙ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʧʨʘʚʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʟʘʢʣʶʯʸʥʥʳʭ ʚ ʥʦʨʤʘʭ ʟʘʢʦʥʦʚ ˉ 223-

ʌɿ ʠ ˉ 44-ʌɿ. ʆʪʢʨʳʪʳʤʠ ʦʩʪʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʢʘʯʝʩʪʚʝʥ-

ʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʢʦʥʪʨʘʢʪʦʚ ʚ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷʭ ʪʘʢʠʭ 

ʠʭ ʮʝʥ, ʢʦʪʦʨʳʝ ʘʜʝʢʚʘʪʥʦ ʩʦʦʪʥʦʩʠʣʠʩʴ ʙʳ ʩ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʨʝʘʣʠʷʤʠ. ʇʦ-ʧʨʝʞʥʝʤʫ ʦʪʩʫʪʩʪʚʫʝʪ ʥʠʞʥʠʡ ʮʝʥʦʚʦʡ 

ʧʦʨʦʛ, ʥʝʨʘʟʨʝʰʸʥʥʦʡ ʦʩʪʘʸʪʩʷ ʩʠʪʫʘʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘʜ ʢʚʘ-

ʣʠʬʠʢʘʮʠʝʡ ʨʘʙʦʪʥʠʢʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʪʫ ʠʣʠ ʠʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʬʝʨʝ ʙʘʥʢʦʚʩʢʦʛʦ 

ʢʨʝʜʠʪʦʚʘʥʠʷ, ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʥʦʛʠʝ ʙʘʥʢʠ 

ʩʢʣʦʥʥʳ ʠʩʢʘʞʘʪʴ ʩʚʦʶ ʦʪʯʸʪʥʦʩʪʴ. ʆʩʥʦʚʥʳʤʠ ʧʦʙʫʜʠʪʝʣʴʥʳʤʠ ʤʦʪʠ-

ʚʘʤʠ ʜʣʷ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ ʩʪʨʝʤʣʝʥʠʝ ʙʘʥʢʦʚ: ʩʥʠʟʠʪʴ ʙʘʣʘʥʩʦʚʫʶ ʧʨʠ-

ʙʳʣʴ, ʧʨʦʚʝʨʢʠ ʠ ʨʝʚʠʟʠʠ ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ ʙʘʥʢʘ ʩʦ ʩʪʦʨʦʥʳ ʥʘʜʟʦʨ-

ʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʘ; ʠʟʙʝʞʘʪʴ ʨʝʧʫʪʘʮʠʦʥʥʳʭ ʨʠʩ-

ʢʦʚ; ʧʦʚʳʩʠʪʴ ʨʝʟʝʨʚʳ ʥʘ ʚʦʟʤʦʞʥʳʝ ʧʦʪʝʨʠ ʧʦ ʩʩʫʜʘʤ ʠ ʜʨ.  

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʪʝʥʜʝʥʮʠʠ ʦʪʨʘʞʘʶʪ ʥʝʛʘʪʠʚʥʳʝ ʷʚʣʝʥʠʷ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʧʨʦʮʝʩʩʘʤʠ ʙʘʥʢʦʚʩʢʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ ʚʣʠʷʶʪ ʥʘ ʬʠʥʘʥʩʦʚʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʈʦʩʩʠʠ [4]. ɺ ʵʪʦʡ ʩʚʷʟʠ, ɹʘʥʢʫ ʈʦʩʩʠʠ ʢʘʢ ʦʨʛʘʥʫ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʙʳʣʦ ʙʳ ʦʪʦʡʪʠ ʦʪ ʤʦʥʝʪʘʨʥʳʭ ʤʝʨ 

ʧʦ ʙʦʨʴʙʝ ʩ ʠʥʬʣʷʮʠʝʡ, ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʚʰʠʩʴ ʥʘ ʩʤʷʛʯʘʶʱʠʝ ʤʝʨʳ ʜʝ-

ʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʠʤ ʤʝʨ ʜʦʣʞʥʦ ʩʪʘʪʴ ʩʥʠʞʝ-
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ʥʠʝ ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʦʢ, ʨʦʩʪ ʦʙʲʸʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʝ ʧʨʝʜ-

ʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʥʫʪʨʠ ʩʪʨʘʥʳ.  

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʪʘʢʞʝ ʚʘʞʥʦ ʫʢʨʝʧʠʪʴ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʫʜʝʙʥʫʶ ʩʠʩʪʝʤʫ, ʦʙʝʩʧʝ-

ʯʠʪʴ ʨʦʩʩʠʡʩʢʠʝ ʩʫʜʘ ʢʘʜʨʦʚʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ. ʆʪʤʝ-

ʪʠʤ, ʯʪʦ ʬʠʥʘʥʩʦʚʘʷ ʠ ʢʘʜʨʦʚʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʫʜʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡ-

ʰʝʡ ʛʘʨʘʥʪʠʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʩʫʜʝʡ. ʅʘʧʨʠʤʝʨ, ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʣʷ ʩʫʜʦʚ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʨʦʮʝʥʪ ʦʪ 

ʙʶʜʞʝʪʘ, ʢʦʪʦʨʳʡ ʠʜʸʪ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʩʪʘʸʪʩʷ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʠʟʤʝʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ (ʥʘ-

ʧʨʠʤʝʨ, ʧʷʪʴ ʣʝʪ). ɽʩʪʝʩʪʚʝʥʥʦ, ʪʦ, ʯʪʦ ʬʠʥʘʥʩʦʚʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʫʜʦʚ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʪʠʚ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʩʫʜʝʡ 

ʦʪ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʚʝʪʚʝʡ ʚʣʘʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʦʞʠʚʰʘʷʩʷ ʩʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝ-

ʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʯʝʪʳ, ʯʪʦ ʚʣʝʯʝʪ ʩʥʠʞʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʦ-

ʩʫʜʘʨʩʪʚʦ ʩʪʨʝʤʠʪʩʷ ʝʝ ʨʝʬʦʨʤʠʨʦʚʘʪʴ ʠ ʫʩʪʨʘʥʷʪʴ ʥʝʜʦʩʪʘʪʢʠ.  
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ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴ ʚ ʈʦʩʩʠʠ ʜʣʠʪʝʣʴʥʦ ʬʦʨ-

ʤʠʨʦʚʘʣʩʷ ʚ ʨʘʤʢʘʭ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ [3].  

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʬʦʨʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ 

ʢʦʥʪʨʦʣʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʜʦ ʢʦʥʮʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ, ʦʪʩʫʪʩʪʚʫʝʪ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʜʝʪʘʣʴʥʦ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʝ ʧʨʦʮʝʜʫʨʳ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴ ʪʨʝʙʫʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʠ ʮʝʣʝʫʩʪʨʝʤʣʝʥ-

ʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʢʘʢ ʚ ʯʘʩʪʠ ʩʦʜʝʨʞʘʥʠʷ, ʪʘʢ ʠ ʚ ʯʘʩʪʠ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʟʘʢʨʝʧʣʝʥʠʷ [2; 4]. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʟʘʢʨʝʧʣʝ-

ʥʠʝ ʩʘʤʦʛʦ ʧʦʥʷʪʠʷ çʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴè. ʉ ʜʨʫʛʦʡ 



411 

 

ʩʪʦʨʦʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʠʪʴ ʪʘʢʠʝ ʦʯʝʥʴ ʚʘʞʥʳʝ ʧʦʥʷʪʠʷ ʢʘʢ çʢʦʥ-

ʪʨʦʣʴè ʠ çʥʘʜʟʦʨè. ʇʦʜ ʥʘʜʟʦʨʦʤ ʦʙʳʯʥʦ ʧʦʥʠʤʘʝʪʩʷ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʟʘ-

ʢʦʥʥʦʩʪʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʜ ʢʦʥʪʨʦʣʝʤ ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪ ʚ ʜʦʧʦʣʥʝʥʠʝ 

ʢ ʧʨʦʚʝʨʢʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʢʦʥʫ ʠ ʩʘʤʫ ʥʘʜʟʦʨʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʧʝ-

ʮʠʘʣʴʥʦ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨʛʘʥʦʚ. 

ʉʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, 

ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʥʮʠʧʦʚ 

ʃʠʤʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ ʨʫʢʦʚʦʜʷʱʠʭ ʧʨʠʥʮʠʧʦʚ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʨʠʥʷʪʘ IX ʂʦʥʛʨʝʩʩʦʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩ-

ʰʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚ 1977 ʛʦʜʫ. ʀʩʭʦʜʷ ʠʟ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ, ʜʝʢʣʘʨʘʮʠʷ ʥʦʩʠʪ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʥʦ ʝʝ ʧʨʠʷʪʠʝ ʈʦʩʩʠʝʡ ʥʦʩʠʣʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʭʘʨʘʢʪʝʨ [1]. ɺʩʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʝʝ ʨʘʪʠʬʠʮʠʨʦʚʘʚʰʠʝ, ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʝʝ 

ʧʦʣʦʞʝʥʠʡ ʠ ʚʢʣʶʯʘʶʪ ʠʭ ʚ ʩʚʦʝ ʥʘʮʠʦʥʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ.  

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʃʠʤʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʨʛʘʥʦʚ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴ.  

ɺ ʣʠʪʝʨʘʪʫʨʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʥʷʪʠʡ çʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷè. ʅʝ ʚʩʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʭʦʜʷʪʩʷ ʚʦ 

ʤʥʝʥʠʠ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ: 

1. çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴè - ʵʪʦ çʩʦʚʦʢʫʧʥʦʩʪʴ 

ʨʝʛʫʣʷʨʥʳʭ ʠ ʥʝʧʨʝʨʳʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʫʯʘʩʪʥʠʢʠ ʚ 

ʣʝʛʠʪʠʤʥʦʡ ʬʦʨʤʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘè. 

2. çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴè - ʵʪʦ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʟʘʢʦʥʥʦʩʪʴʶ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴʶ ʜʝʡʩʪʚʠʡ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʥʝʞʥʳʭ ʬʦʥʜʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʩʫʙʲʝʢʪʦʚ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʮʝʣʷʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʠ ʦʪʜʝʣʴʥʳʭ ʝʝ ʨʝʛʠʦʥʦʚ. 

3. çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴè - ʵʪʦ ʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʚʠʜ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠʣʠ 

ʦʪ ʠʤʝʥʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʠ-

ʥʘʥʩʦʚʦʡ ʧʦʣʠʪʠʢʠ ʠ ʬʠʥʘʥʩʦʚʳʭ ʠʥʪʝʨʝʩʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʝʛʦ ʛʨʘʞʜʘʥ. 

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʪʨʘʢʪʦʚʢʠ ʧʦʥʷʪʠʷ çʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʬʠʥʘʥʩʦ-

ʚʳʡ ʢʦʥʪʨʦʣʴè ʫʢʘʟʳʚʘʶʪ ʥʘ ʝʛʦ ʦʩʥʦʚʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ï ʥʘ ʥʝʜʦʧʫ-

ʱʝʥʠʝ ʠʣʠ ʧʨʝʩʝʯʝʥʠʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʥʘʨʫʰʝʥʠʡ. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʧʦʜ-

ʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʥʝ ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ.  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴ ʨʝʘʣʠʟʫʝʪʩʷ ʢʘʢ ʬʫʥʢʮʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʥ ʥʝ ʦʙʫʩʣʦʚʣʝʥ ʥʠ ʬʦʨʤʦʡ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʥʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʨʦʝʤ, ʥʠ ʬʦʨʤʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʥʠ ʩ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʝ ʷʚʣʷʝʪʩʷ ʘʪʨʠ-
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ʙʫʪʦʤ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʜʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʞʠʤʘ. ʆʥ ʥʝ ʩʚʷʟʘʥ ʩ ʪʦ-

ʪʘʣʠʪʘʨʥʳʤ ʧʦʣʠʪʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʛʦʩʫʜʘʨʩʪʚʘ. ʆʥ ʚʩʝʛʜʘ ʧʨʠʩʫʱ ʣʶ-

ʙʦʤʫ ʛʦʩʫʜʘʨʩʪʚʫ, ʢʦʪʦʨʦʝ ʩʪʨʝʤʠʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʠʟʘʮʠʶ ʩʚʦʝʡ ʧʦ-

ʣʠʪʠʢʠ, ʟʘʢʦʥʦʚ ʠ ʠʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʦʭʨʘʥʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʦʙ-

ʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʢʘʪʝʛʦ-

ʨʠʝʡ. ɺʦ-ʧʝʨʚʳʭ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴ ï ʵʪʦ ʬʫʥʢʮʠʷ 

ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʵʪʦʤ ʧʦʥʠʤʘʥʠʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʚʳʩʪʫʧʘʝʪ 

ʩʨʝʜʩʪʚʦʤ, ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ. ɺʦ-ʚʪʦʨʳʭ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʪ-

ʜʝʣʴʥʳʡ ʚʠʜ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʤʝʶʱʝʡ ʩʚʦʠ ʤʝʪʦʜʳ, ʩʧʦ-

ʩʦʙʳ ʠ ʬʦʨʤʳ ʨʝʘʣʠʟʘʮʠʠ. ʇʨʠ ʵʪʦʤ, ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʬʠʥʘʥʩʦʚʳʡ ʢʦʥ-

ʪʨʦʣʴ ʵʪʦ ʦʜʠʥ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʥʪʨʦʣʷ ʠ ʜʦʩʪʠʞʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʬʠ-

ʥʘʥʩʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [5]. 

ɺ ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʣʦʚʦ çʢʦʥʪʨʦʣʴè ʫʧʦʤʠ-

ʥʘʝʪʩʷ ʚ ʧ. çʘè ʩʪ. 71. ʋʢʘʟʘʥʥʘʷ ʩʪʘʪʴʷ ʛʣʘʩʠʪ, ʯʪʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʥ-

ʪʨʦʣʷ ʥʘʜ ʩʦʙʣʶʜʝʥʠʝʤ ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʚʝʜʝʥʠʶ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪ. 11 ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ ʛʣʘʩʠʪ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʚʣʘʩʪʴ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʫʱʝ-

ʩʪʚʣʷʶʪ ʇʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʌʝʜʝʨʘʣʴʥʦʝ ʉʦʙʨʘʥʠʝ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʩʫʜʝʙʥʳʝ 

ʦʨʛʘʥʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴ ʷʚʣʷʝʪ-

ʩʷ ʧʦʣʥʦʤʦʯʠʝʤ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʝʛʦ ʦʨʛʘʥʘʤʠ. ɻʣʘʚʘ 26 

ɹʶʜʞʝʪʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʜʝʣʷʝʪ ʚʥʠʤʘʥʠʝ ʚʠʜʘʤ, 

ʦʙʲʝʢʪʘʤ ʠ ʤʝʪʦʜʘʤ, ʠ ʧʦʣʥʦʤʦʯʠʷʤ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʩʬʝʨʝ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ, ʥʦ ʧʦʥʷʪʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʬʠ-

ʥʘʥʩʦʚʦʤʫ ʢʦʥʪʨʦʣʶ ʦʥʘ ʥʝ ʜʘʝʪ.  

ʇʦʥʷʪʠʝ çʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴè ʥʘ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʟʘʢʨʝʧʣʝʥʦ ʚ ʋʢʘʟʝ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʪ 25.07.1996 ˉ 1095 çʆ ʤʝʨʘʭ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠ-

ʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. ʉʦʛʣʘʩʥʦ ʫʢʘʟʘʥʥʦʤʫ ʜʦ-

ʢʫʤʝʥʪʫ, çʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴ ï ʵʪʦ ʢʦʥʪʨʦʣʴ ʟʘ ʠʩ-

ʧʦʣʥʝʥʠʝʤ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʠ ʙʶʜʞʝʪʦʚ ʬʝʜʝʨʘʣʴʥʳʭ ʚʥʝʙʶʜʞʝʪ-

ʥʳʭ ʬʦʥʜʦʚ, ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʝʥʝʞʥʦʛʦ ʦʙʨʘʱʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʝ-

ʜʠʪʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʩʪʦʷʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ 

ʜʦʣʛʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʝʟʝʨʚʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʬʠʥʘʥʩʦʚʳʭ ʠ ʥʘʣʦ-

ʛʦʚʳʭ ʣʴʛʦʪ ʠ ʧʨʝʠʤʫʱʝʩʪʚè.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ï ʵʪʦ ʯʘʩʪʴ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʢʦʪʦʨʘʷ ʥʘ-

ʧʨʘʚʣʝʥʘ ʥʘ ʟʘʱʠʪʫ ʠʥʪʝʨʝʩʦʚ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ ʠ ʝʛʦ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʠʥʪʝʨʝʩʦʚ, ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢ ʠ ʥʘ ʟʘʱʠʪʫ ʩʫʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































