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ʩʪʫʜʝʥʪʢʘ 

ʋʩʘʥʦʚʘ ʊ.ɸ. 

ʢ.ʤ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʥʝʨʚʥʳʭ ʙʦʣʝʟʥʝʡ ʠ ʧʩʠʭʠʘʪʨʠʠ. 

ʂʘʬʝʜʨʘ ʥʝʨʚʥʳʭ ʙʦʣʝʟʥʝʡ ʠ ʧʩʠʭʠʘʪʨʠʠ.  

ʌɻɹʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʤʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʅ. ʇ. ʆʛʘʨʝʚʘè, ʈʝʩʧʫʙʣʠʢʘ ʄʦʨʜʦʚʠʷ 

 

Abstract 

The article presents the main risk factors for the development of ischemic stroke. All factors are divided into 

non-modifiable and modifiable. What factors play a large role in the development of ischemic stroke for each sex 

are considered. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʠ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ. ɺʩʝ ʬʘʢʪʦʨʳ ʨʘʟʜʝ-

ʣʝʥʳ ʥʘ ʥʝʤʦʜʠʬʠʮʠʨʫʝʤʳʝ ʠ ʤʦʜʠʬʠʮʠʨʫʝʤʳʝ. ʈʘʩʩʤʦʪʨʝʥʳ ʢʘʢʠʝ ʬʘʢʪʦʨʳ ʠʛʨʘʶʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʠ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʘ. 

 

Keywords:Ischemic stroke, risk factors, gender characteristics, risk groups, quality of life, prophylaxis. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʛʝʥʜʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʛʨʫʧʧʳ ʨʠʩʢʘ, ʢʘ-

ʯʝʩʪʚʦ ʞʠʟʥʠ, ʧʨʦʬʠʣʘʢʪʠʢʘ. 

 

ɺʚʝʜʝʥʠʝ 

ʆʩʪʨʳʝ ʥʘʨʫʰʝʥʠʷ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʟʘʥʠʤʘʶʪ ʦʜʥʫ ʠʟ ʚʝʜʫʱʠʭ 

ʧʨʠʯʠʥ ʩʤʝʨʪʠ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʚʟʨʦʩʣʦʛʦ ʠ ʪʨʫʜʦ-

ʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʧʦ ʜʘʥʥʳʤ 2016 ʛʦʜʘ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʆʅʄʂ ʩʦ-

ʩʪʘʚʣʷʝʪ 41,3 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ. ʆʪʤʝʯʘʝʪʩʷ ʪʝʥ-

ʜʝʥʮʠʷ ʢ ʦʤʦʣʦʞʝʥʠʶ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʀʰʝʤʠ-

ʯʝʩʢʠʡ ʠʥʩʫʣʴʪ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʯʘʩʪʦʡ ʬʦʨʤʦʡ 

ʦʩʪʨʦʛʦ ʥʘʨʫʰʝʥʠʷ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʠʣʦʩʴ ʤʥʦʛʦ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʳʭ 

ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʠʥʩʫʣʴʪʘ. ɺʩʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʜʝʣʷʪʩʷ ʥʘ ʥʝʤʦʜʠʬʠ-

ʮʠʨʫʝʤʳʝ ( ʚʦʟʨʘʩʪ, ʧʦʣ, ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʦʪʷʛʦʱʝʥ-

ʥʦʩʪʴ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ, ʥʠʟ-

ʢʠʡ ʚʝʩ ʧʨʠ ʨʦʞʜʝʥʠʠ) ʠ ʤʦʜʠʬʠʮʠʨʫʝʤʳʝ (ʘʨʪʝʨʠ-

ʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ, ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ, 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩʦʩʫʜʦʚ ʥʠʞʥʠʭ ʢʦ-

ʥʝʯʥʦʩʪʝʡ, ʢʫʨʝʥʠʝ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʩʪʝʥʦʟ ʩʦʥ-

ʥʦʡ ʘʨʪʝʨʠʠ, ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʷ, ʦʞʠʨʝʥʠʝ, ʥʝ-

ʜʦʩʪʘʪʦʯʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʟʣʦʫʧʦʪʨʝʙʣʝ-

ʥʠʝ ʘʣʢʦʛʦʣʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʦʨʘʣʴʥʳʭ 

ʢʦʥʪʨʘʮʝʧʪʠʚʦʚ, ʩʠʥʜʨʦʤ ʘʧʥʦʵ ʚʦ ʩʥʝ ʠ ʜʨ.). [1] 

ɺʘʞʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʠ ʢʦʨʨʝʢʮʠʠ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʧʝʨʝʦʮʝʥʠʪʴ ʩʣʦʞʥʦ, ʦʩʦʙʝʥʥʦ ʯʪʦ ʢʘʩʘʝʪʩʷ 

ʤʦʜʠʬʠʮʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ. ɺʳʷʚʣʝʥʠʝ ʥʝ-

ʤʦʜʠʬʠʮʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʪʘʢ ʞʝ ʟʥʘʯʠʤʘ, 

ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʠʟ ʚʩʝʡ ʧʦʧʫʣʷʮʠʠ ʣʠʮ 

ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ ʠ ʥʘʟʥʘʯʠʪʴ ʘʢʪʠʚʥʫʶ ʠʭ ʧʨʦʬʠʣʘʢʪʠʢʫ . 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ɺʩʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʜʝʣʷʪʩʷ ʥʘ ʤʦʜʠʬʠʮʠʨʫʝ-

ʤʳʝ ʠ ʥʝʤʦʜʠʬʠʮʠʨʫʝʤʳʝ. ʇʦʣ ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡ-

ʰʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʢʦʪʦʨʦʤʫ ʯʘʩʪʦ ʥʝ ʫʜʝʣʷʶʪ 

ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ. ɽʩʣʠ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʚʩʝ 

ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʪʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʣʠʷʥʠʝ 

ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʙʫʜʝʪ ʩʦʛʣʘʩʦʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʛʝʥ-

ʜʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ.  

ɺʦʟʨʘʩʪ ʠ ʧʦʣ - ʩʘʤʳʡ ʟʥʘʯʠʤʳʡ ʬʘʢʪʦʨ ʨʠʩʢʘ 

ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ. ɺ ʙʦʣʝʝ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ 

( 45-55 ʣʝʪ), ʫ ʤʫʞʯʠʥ ʠʥʩʫʣʴʪ ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʱʝ, 

ʯʝʤ ʫ ʞʝʥʱʠʥ. ɺ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ ( 65 ʣʝʪ ʠ 

ʩʪʘʨʰʝ) ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʣʠʮ ʩ ʠʥʩʫʣʴʪʦʤ ʞʝʥʩʢʦʛʦ ʧʦʣʘ.[2] ɺʦʟʨʘʩʪʟʘʚʠʩʠ-

ʤʦʝ ʧʦʚʳʰʝʥʠʝ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʠʥʩʫʣʴʪʘ ʩʚʷʟʘʥʦ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʘ ʫ ʞʝʥʱʠʥ ʠ ʤʫʞ-

ʯʠʥ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ ʫʯʘʩʪʚʫʶʪ ʥʝ 
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ʪʦʣʴʢʦ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ, ʥʦ ʠ ʚʳʧʦʣʥʷʶʪ 

ʨʷʜ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʵʩʪʨʦ-

ʛʝʥʳ ʚʳʧʦʣʥʷʶʪ ʘʥʛʠʦ- ʠ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʫʶ 

ʬʫʥʢʮʠʶ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʩʦʩʫʜʠʩʪʦʛʦ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ, ʩʪʠʤʫʣʷʮʠʠ ʘʥʛʠʦʛʝʥʝʟʘ, ʟʘʤʝʜʣʝʥʠʷ ʧʨʦ-

ʮʝʩʩʦʚ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʠʦʢʘʨʜʘ, ʧʦʜʘʚʣʝʥʠʷ ʨʦ-

ʩʪʘ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢ-

ʮʠʠ NO ʵʥʜʦʪʝʣʠʝʤ ʠ ʪʨʦʤʙʦʮʠʪʘʤʠ. ʅʦ ʪʘʢ ʞʝ, 

ʵʩʪʨʦʛʝʥʳ ʧʨʠʚʦʜʷʪ ʢ ʧʦʚʳʰʝʥʠʶ ʪʨʠʛʣʠʮʝʨʠʜʦʚ, 

ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʙʝʣʢʘ, ʧʨʦʪʨʦʤʙʠʥʘ- ʢʦʪʦʨʳʝ ʷʚʣʷ-

ʶʪʩʷ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦʡ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦ-

ʣʦʛʠʠ. [3] 

ʊʝʩʪʦʩʪʝʨʦʥ, ʛʣʘʚʥʳʡ ʤʫʞʩʢʦʡ ʛʦʨʤʦʥ, ʫʯʘʩʪ-

ʚʫʝʪ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʣʝʚʦʛʦ ʞʝ-

ʣʫʜʦʯʢʘ ʟʘ ʩʯʝʪ ʘʥʘʙʦʣʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠ ̫ʥʘ ʢʘʨ-

ʜʠʦʤʠʦʮʠʪʳ, ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʨʘʙʦʪʫ ʢʘʣʠʝʚʳʭ ʢʘ-

ʥʘʣʦʚ, ʪʝʤ ʩʘʤʳʤ ʦʢʘʟʳʚʘʝʪ ʩʦʩʫʜʦʨʘʩʰʠʨʷʶʱʠʡ 

ʵʬʬʝʢʪ, ʫʯʘʩʪʚʫʝʪ ʚ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʪʨʦʤʙʦʢʩʘʥʘ , 

ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʩʦʩʫʜʦʩʫʞʠʚʘʶʱʠʡ ʵʬʬʝʢʪ. 

ʊʘʢ ʞʝ, ʪʝʩʪʦʩʪʝʨʦʥ ʩʥʠʞʘʝʪ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʴ ʪʢʘʥʝʡ, ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʶ, ʛʠʧʝʨʪʨʠʛʣʠ-

ʮʝʨʠʜʝʤʠʶ.  

ʉ ʚʦʟʨʘʩʪʦʤ ʚʳʨʘʙʦʪʢʘ ʛʦʨʤʦʥʦʚ ʩʥʠʞʘʝʪʩʷ. ʋ 

ʤʫʞʯʠʥ ʥʘʯʠʥʘʷ ʩ 35 ʣʝʪ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʪʝʩʪʦʩʪʝʨʦʥʘ, ʫ ʞʝʥʱʠʥ ʤʝʥʦʧʘʫʟʘ ʥʘʩʪʫ-

ʧʘʝʪ ʚ 46-54 ʛʦʜʘ. ʉʦ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʪʝʩʪʦʩʪʝ-

ʨʦʥʘ ʠ ʵʩʪʨʦʛʝʥʘ ʩʥʠʞʘʝʪʩʷ ʠʭ ʢʘʨʜʠʦ- ʠ ʘʥʛʠʦʧʨʦ-

ʪʝʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʦʤʫ 

ʨʠʩʢʫ ʠʰʝʤʠʯʝʩʢʠʭ ʘʪʘʢ.[4], [5] 

ɺʦʟʤʦʞʥʦ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʫ ʤʫʞʯʠʥ ʚ ʤʦʣʦ-

ʜʦʤ ʚʦʟʨʘʩʪʝ ʠʰʝʤʠʯʝʩʢʠʝ ʠʥʩʫʣʴʪʳ ʚʩʪʨʝʯʘʶʪʩʷ 

ʛʦʨʘʟʜʦ ʯʘʱʝ, ʘ ʫ ʞʝʥʱʠʥ ʚ ʩʨʝʜʥʝʤ ʚʦʟʨʘʩʪʝ, ʧʦʩʣʝ 

ʥʘʩʪʫʧʣʝʥʠʷ ʤʝʥʦʧʘʫʟʳ. ʅʫʞʥʦ ʧʦʤʥʠʪʴ ʠ ʦʙ ʦʪʨʠ-

ʮʘʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʝ ʵʩʪʨʦʛʝʥʦʚ ʥʘ ʩʝʨʜʝʯʥʦ ïʩʦ-

ʩʫʜʠʩʪʫʶ ʧʘʪʦʣʦʛʠʶ ʠ ʫʯʠʪʳʚʘʪʴ ʵʪʦʪ ʬʘʢʪ ʧʨʠ 

ʥʘʟʥʘʯʝʥʠʝ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʞʝʥʱʠʥʘʤ. 

ʅʘʩʣʝʜʩʪʚʝʥʥʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ. ɽʩʣʠ 

ʠʟ ʙʣʠʟʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʢʪʦ-ʪʦ ʧʝʨʝʥʝʩ ʠʰʝʤʠʯʝ-

ʩʢʠʡ ʠʥʩʫʣʴʪ, ʪʦ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʩʫʣʴʪʘ ʫ ʜʝ-

ʪʝʡ ʚʦʟʨʘʩʪʘʝʪ. ʅʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʚʳ-

ʟʚʘʥʘ ʥʘʩʣʝʜʦʚʘʥʠʝʤ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠʥʩʫʣʴʪʘ, ʩʝ-

ʤʝʡʥʳʤʠ ʦʙʳʯʘʷʤʠ ʦʙʨʘʟʘ ʞʠʟʥʠ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʥʘʩʣʝʜʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ. [6] ʅʫʞʥʦ ʧʦʤʥʠʪʴ, 

ʯʪʦ ʧʝʨʝʜʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʨʘʟ-

ʚʠʪʠʶ ʠʥʩʫʣʴʪʘ. ʇʦʵʪʦʤʫ ʥʫʞʥʦ ʩʦʙʣʶʜʘʪʴ ʟʜʦʨʦ-

ʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʤʦʜʠ-

ʬʠʮʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ. 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʟʥʘ-

ʯʠʤʳʭ ʤʦʜʠʬʠʮʠʨʫʝʤʳʭ ʬʘʢʪʦʨ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ. ʏʘʩʪʦ ʧʦʚʪʦʨʷʶʱʝʝʩʷ ʧʦ-

ʚʳʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʳʟʳʚʘʝʪ ʧʣʘʟ-

ʤʦʨʨʘʛʠʠ ʠ ʬʠʙʨʠʥʦʠʜʥʳʡ ʥʝʢʨʦʟ ʩʦʩʫʜʠʩʪʦʡ 

ʩʪʝʥʢʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʝʣʢʠʭ 

ʘʥʝʚʨʠʟʤ ʩ ʨʘʟʚʠʪʠʝʤ ʢʨʦʚʦʠʟʣʠʷʥʠʡ ʚ ʤʦʟʛ, ʠ 

ʥʘʙʫʭʘʥʠʶ ʩʪʝʥʦʢ, ʩʫʞʝʥʠʶ ʧʨʦʩʚʝʪʘ ʘʨʪʝʨʠʦʣ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʚʠʪʠʝʤ ʤʘʣʳʭ ʛʣʫʙʦʢʠʭ ʣʘʢʫʥʘʨ-

ʥʳʭ ʠʥʩʫʣʴʪʦʚ.[7] ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʫʩʢʦ-

ʨʷʝʪ ʨʘʟʚʠʪʠʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʘʨʪʝ-

ʨʠʡ ʛʦʣʦʚʳ ʠ ʢʨʫʧʥʳʭ ʠʥʪʨʘʢʨʘʥʠʘʣʴʥʳʭ ʘʨʪʝʨʠʡ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠ-

ʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʝ ʥʘ 5-6 ʤʤ.ʨʪ.ʩʪ. ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟ-

ʚʠʪʠʷ ʠʥʩʫʣʴʪʘ ʥʘ 34 %. ʇʦʩʪʦʷʥʥʘʷ ʠ ʧʨʘʚʠʣʴʥʘʷ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥ-

ʟʠʠ ʪʘʢ ʞʝ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʠʰʝʤʠʯʝʩʢʠʭ 

ʘʪʘʢ .[8] 

ɸʪʝʨʦʩʢʣʝʨʦʟ ʠ ʜʠʩʣʠʧʠʜʝʤʠʷ ï ʪʘʢ ʞʝ ʦʪʥʦ-

ʩʷʪʩʷ ʢ ʤʦʜʠʬʠʮʠʨʫʝʤʳʤ ʬʘʢʪʦʨʘʤ ʨʠʩʢʘ. ɸʪʝʨʦ-

ʩʢʣʝʨʦʪʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʚʦʩʭʦʜʷʱʝʡ ʯʘʩʪʠ 

ʘʦʨʪʳ, ʚʥʫʪʨʝʥʥʠʭ ʩʦʥʥʳʭ ʠ ʧʦʟʚʦʥʦʯʥʳʭ ʘʨʪʝʨʠʡ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʘʷ ʧʨʠʯʠʥʘ ʠʥʩʫʣʴʪʘ. ɸʪʝʨʦʩʢʣʝʨʦʟ 

ʧʦʨʘʞʘʝʪ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʤʫʞʩʢʫʶ ʠ ʞʝʥʩʢʫʶ ʧʦ-

ʧʫʣʷʮʠʶ. ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʤʫʞʩʢʦʡ ʛʦʨʤʦʥ 

ʪʝʩʪʦʩʪʝʨʦʥ ʧʦʜʘʚʣʷʝʪ ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʶ, ʛʠ-

ʧʝʨʪʨʠʛʣʠʮʝʨʠʜʝʤʠʶ. ʇʦʵʪʦʤʫ, ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ ʝʛʦ ʜʝʡʩʪʚʠʝ ʥʘ ʣʠʧʠʜʥʳʡ ʩʧʝʢʪʨ 

ʥʠʚʝʣʠʨʫʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʪʝʨʦʩʢʣʝʨʦʟ ʧʦʨʘʞʘʝʪ 

ʤʫʞʩʢʦʡ ʧʦʣ ʚ ʙʦʣʝʝ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ.[9], [10]. 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʠʥ-

ʩʫʣʴʪʘ ʚ 4-6 ʨʘʟ. ʇʨʠ ɻ ʪʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʩʪʨʘʜʘʶʪ ʫʛ-

ʣʝʚʦʜʥʳʡ, ʞʠʨʦʚʦʡ ʠ ʙʝʣʢʦʚʳʡ ʦʙʤʝʥʳ, ʥʘʙʣʶʜʘ-

ʶʪʩʷ ʘʫʪʦʠʤʤʫʥʥʳʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʩʜʚʠʛʠ, ʠʟʤʝ-

ʥʷʶʪʩʷ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʨʦʚʠ. ʇʦʩʣʝ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʩʯʠʪʘ-

ʝʪʩʷ ʚʪʦʨʳʤ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠ-

ʪʠʷ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ. ʉʦʯʝʪʘʥʠʝ ʵʪʠʭ ʜʚʫʭ 

ʬʘʢʪʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʘʥʛʠʦʧʘʪʠʠ ʤʝʣʢʠʭ ʩʦʩʫʜʦʚ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʨʦʛʨʝʩʩʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʘʪʝʨʦ-

ʩʢʣʝʨʦʟʘ ʚ ʢʨʫʧʥʳʭ ʩʦʩʫʜʘʭ. ɾʝʥʱʠʥʳ ʙʦʣʝʶʪ ʩʘ-

ʭʘʨʥʳʤ ʜʠʘʙʝʪʦʚ ʚ 3 ʨʘʟʘ ʯʘʱʝ ʤʫʞʯʠʥ. ʕʪʦ ʩʚʷ-

ʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʪʝʤ, ʯʪʦ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 

ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʞʝʥʩʢʦʡ ʣʠʥʠʠ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʝʛʦ ʫʨʦʚʝʥʴ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʨʠʩʢʘ 

ʠʥʩʫʣʴʪʘ ʥʘ 40 %.[11] 

ɿʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ ʢʘʢ ʬʘʢʪʦʨ ʨʠʩʢʘ. ʃʶʙʘʷ 

ʧʘʪʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʫʭʫʜʰʘʝʪ ʨʘʙʦʪʫ ʩʝʨʜʮʘ, ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʥʝʜʦʩʪʘʪʦʯʥʦʤʫ ʧʦʩʪʫʧʣʝʥʠʶ ʚ ʤʦʟʛ 

ʢʠʩʣʦʨʦʜʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʊʝʤ ʩʘʤʳʤ ʩʦ-

ʟʜʘʶʪʩʷ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʰʝʤʠʯʝʩʢʦʛʦ 

ʠʥʩʫʣʴʪʘ. ʇʨʠʯʠʥʦʡ ʪʘʢ ʞʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʪʨʦʤ-

ʙʦʵʤʙʦʣʠʷ. ɺ ʧʦʣʦʩʪʷʭ ʩʝʨʜʮʘ ʠ ʥʘ ʩʪʝʥʢʘʭ ʩʦʩʫʜʦʚ 

ʦʙʨʘʟʫʶʪʩʷ ʪʨʦʤʙʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʨʳʚʘʪʴʩʷ, ʧʝ-

ʨʝʜʚʠʛʘʪʴʩʷ ʩ ʪʦʢʦʤ ʢʨʦʚʠ ʠ ʟʘʢʫʧʦʨʠʚʘʪʴ ʘʨʪʝʨʠʠ 

ʤʦʟʛʘ. 

ʊʨʦʤʙʦʦʙʨʘʟʦʚʘʥʠʶ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʰʝʤʠʯʝ-

ʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ, ʙʦʣʝʟʥʠ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ, ʨʘʟ-

ʣʠʯʥʳʝ ʘʨʠʪʤʠʠ, ʘʪʝʨʦʩʢʣʝʨʦʟ ʘʦʨʪʳ ʠ ʤʘʛʠʩʪʨʘʣʴ-

ʥʳʭ ʘʨʪʝʨʠʡ ʛʦʣʦʚʳ (ʩʦʥʥʳʭ ʠ ʧʦʟʚʦʥʦʯʥʳʭ ʘʨʪʝ-

ʨʠʡ), ʚʝʥʝʯʥʳʭ ʘʨʪʝʨʠʡ ʩʝʨʜʮʘ, ʛʠʧʝʨʪʨʦʬʠʷ 

ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ʏʘʩʪʦ ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ ʷʚ-

ʣʷʝʪʩʷ ʦʩʣʦʞʥʝʥʠʝʤ ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ ʤʠʦ-

ʢʘʨʜʘ.[12] 

ʌʠʙʨʠʣʣʷʮʠʷ ʧʨʝʜʩʝʨʜʠʡ (ʤʝʨʮʘʪʝʣʴʥʘʷ ʘʨʠʪ-

ʤʠʷ) ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʬʘʢʪʦʨ ʨʠʩʢʘ. 

ʀʟ-ʟʘ ʭʘʦʪʠʯʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʤʳʰʝʯ-

ʥʳʭ ʧʫʯʢʦʚ ʧʨʝʜʩʝʨʜʠʡ ʩʥʠʞʘʝʪʩʷ ʩʝʨʜʝʯʥʳʡ ʚʳ-

ʙʨʦʩ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʥʘʧʦʣʥʝʥʠʷ ʞʝʣʫ-

ʜʦʯʢʦʚ ʢʨʦʚʴʶ ʠ ʥʝʨʝʛʫʣʷʨʥʦʤʫ ʠʭ ʩʦʢʨʘʱʝʥʠʶ. 

ʕʪʦ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʧʨʠʚʦʜʠʪ ʢ ʪʨʦʤʙʦʦʙʨʘʟʦʚʘ-

ʥʠʶ ʠ ʚʳʩʦʢʦʤʫ ʨʠʩʢʫ ʮʝʨʝʙʨʘʣʴʥʦʡ ʵʤʙʦʣʠʟʘʮʠʠ. 

ɼʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʣʠʮ ʞʝʥʩʢʦʛʦ 

ʧʦʣʘ.[13] 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʣʥʳʭ ʣʶʜʝʡ ʩ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʠ ʦʞʠʨʝ-
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ʥʠʝʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʨʘ-

ʙʦʪ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʭ ʦʞʠʨʝʥʠʝ ʢʘʢ ʬʘʢʪʦʨ ʨʠʩʢʘ 

ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ. ʊʘʢʦʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʝʡ ʢ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ ʥʝ ʩʣʫʯʘʡʥʦ: ʧʦ ʜʘʥʥʳʤ 

ɺʆɿ, ʚ 2016 ʛʦʜʫ ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ ʚ ʤʠʨʝ ʠʤʝʣʠ ʙʦ-

ʣʝʝ 1,9 ʤʠʣʣʠʘʨʜʘ ʣʶʜʝʡ ʩʪʘʨʰʝ 18 ʣʝʪ, ʠʟ ʢʦʪʦʨʳʭ 

ʩʪʨʘʜʘʣʠ ʦʞʠʨʝʥʠʝʤ ʩʚʳʰʝ 650 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦ-

ʚʝʢ. ʇʦʚʳʰʝʥʥʳʡ ʀʄʊ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚ-

ʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʪʘʢʠʭ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ, ʢʘʢ: ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

(ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ ʠ ʠʥʩʫʣʴʪ), ʘ ʚ 

2012 ʛʦʜʫ ʷʚʠʣʠʩʴ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ. ɸʙʜʦ-

ʤʠʥʘʣʴʥʦʝ ʦʞʠʨʝʥʠʝ ( ʫ ʤʫʞʯʠʥ ʦʢʨʫʞʥʦʩʪʴ ʞʠ-

ʚʦʪʘ ï ʙʦʣʝʝ 102 ʩʤ, ʫ ʞʝʥʱʠʥ ïʙʦʣʝʝ 89 ʩʤ) ʚ ʙʦʣʴ-

ʰʝʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʩʫʣʴʪʘ, 

ʯʝʤ ʦʙʱʝʝ ʦʞʠʨʝʥʠʝ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʯʝʨʝʟ ʀʄʊ ( 

ʀʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ). ʆʞʠʨʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʢʦʛʜʘ ʧʦ-

ʩʪʫʧʣʝʥʠʝ ʵʥʝʨʛʠʠ ʩ ʧʠʱʝʡ ʧʨʝʚʳʰʘʝʪ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʝ ʪʨʘʪʳ ʦʨʛʘʥʠʟʤʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʘʝʪʩʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ. ɺ ʈʦʩʩʠʠ ʦʢʦʣʦ 60% ʚʟʨʦʩ-

ʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʤʝʶʪ ʠʟʙʳʪʦʯʥʫʶ 

ʤʘʩʩʫ ʪʝʣʘ, 20ï30% ʩʪʨʘʜʘʶʪ ʦʞʠʨʝʥʠʝʤ. ʇʨʠ ʵʪʦʤ 

65% ʩʦʩʪʘʚʣʷʝʪ ʞʝʥʩʢʠʡ ʧʦʣ ʠ 35% -ʤʫʞʩʢʦʡ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʫʞʩʢʦʡ ʧʦʣ ʩʪʨʘʜʘʝʪ ʦʞʠʨʝʥʠʝʤ 

ʤʝʥʴʰʝ, ʬʘʢʪʦʨ ʨʠʩʢʘ ʫ ʥʠʭ ʚʳʰʝ, ʪʘʢ ʢʘʢ ʜʣʷ ʤʫʞ-

ʯʠʥ ʙʦʣʴʰʝ ʭʘʨʘʢʪʝʨʝʥ ʘʙʜʦʤʠʥʘʣʴʥʳʡ ʪʠʧ ʦʞʠʨʝ-

ʥʠʷ. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ ʦʞʠʨʝʥʠʷ ʜʣʷ ʤʫʞʩʢʦʛʦ ʠ 

ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʢʘʢ ʬʘʢʪʦʨ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʷʚʣʷʝʪʩʷ ʩʧʦʨʥʳʤ ʠ ʘʢʪʫ-

ʘʣʴʥʳʤ, ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ.[14] 

ɻʠʧʦʜʠʥʘʤʠʷ- ʝʱʝ ʦʜʥʘ ʧʨʠʯʠʥʘ ʨʘʟʚʠʪʠʷ 

ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʣʶʜʠ 

ʚʩʝ ʯʘʱʝ ʚʝʜʫʪ ʩʠʜʷʯʠʡ ʦʙʨʘʟ ʞʠʟʥʠ: ʩʠʜʷʯʘʷ ʨʘ-

ʙʦʪʘ, ʝʟʜʘ ʥʘ ʪʨʘʥʩʧʦʨʪʝ, ʩʠʜʷʯʠʡ ʜʦʩʫʛ ʧʝʨʝʜ ʪʝʣʝ-

ʚʠʟʦʨʘʤʠ ʠ ʢʦʤʧʴʶʪʝʨʘʤʠ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʝʞʝʜʥʝʚ-

ʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʧʦʩʦʙʥʘ ʩʥʠʟʠʪʴ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʠ ʤʝʪʘʙʦʣʠʯʝ-

ʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ - ʢʦʤ-

ʧʣʝʢʩ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʣʦʞʝʥʠʝ ʞʠʨʘ ʚʦʢʨʫʛ ʪʘʣʠʠ, ʧʨʠʚʦ-

ʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʘʭʘʨʘ ʚ 

ʢʨʦʚʠ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝ-

ʥʠʶ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɽʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʝʩʣʠ ʧʦ-

ʩʪʦʷʥʥʦ ʩʦʙʣʶʜʘʪʴ ʫʤʝʨʝʥʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ ʠ ʟʘʥʠʤʘʪʴʩʷ ʭʦʪʷ ʙʳ ʦʪ 120 ʜʦ 150 ʤʠʥʫʪ ʚ 

ʥʝʜʝʣʶ, ʪʦ ʨʠʩʢ ʥʘʩʪʫʧʣʝʥʠʷ ʠʥʩʫʣʴʪʘ ʩʥʠʞʘʝʪʩʷ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ɻʠʧʦʜʠʥʘʤʠʷ ʙʦʣʴʰʝ ʧʨʠʩʫʱʘ ʜʣʷ 

ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʚʦʟʤʦʞʥʦ ʧʦʪʦʤʫ ʯʪʦ ʤʫʞʩʢʦʝ 

ʥʘʩʝʣʝʥʠʝ ʧʨʝʜʧʦʯʠʪʘʝʪ ʙʦʣʝʝ ʩʪʘʪʠʯʥʳʡ ʚʠʜ ʦʪ-

ʜʳʭʘ. [15], [16] 

ʂʫʨʝʥʠʝ ïʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʠʰʝʤʠ-

ʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʚ ʜʚʘ ʨʘʟʘ. ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʢʠ 

2017 ʛʦʜʘ, ʜʦʣʷ ʢʫʨʷʱʠʭ ʤʫʞʯʠʥ- 42%, ʞʝʥʱʠʥ- 

13%. ʅʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ 

ʢʫʨʷʱʠʭ. ʅʦ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʫʨʝʥʠʷ: ʢʘʣʴʷʥʳ ʠ 

ʩʚʘʡʧʳ. ʂʫʨʠʪʴ ʥʘʯʠʥʘʶʪ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ, ʩ 15-

17 ʣʝʪ. ɺʦʟʤʦʞʥʦ, ʠʤʝʥʥʦ ʵʪʦʪ ʬʘʢʪ ʠʛʨʘʝʪ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʝ ʠʰʝʤʠʯʝʩʢʠʭ ʘʪʘʢ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ. 

ʉʪʝʧʝʥʴ ʨʠʩʢʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʳʢʫʨʠʚʘʝ-

ʤʳʭ ʩʠʛʘʨʝʪ ʚ ʜʝʥʴ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʫʨʝʥʠʷ ʚ ʛʦʜʘʭ. 

ʏʝʨʝʟ 2-4 ʛʦʜʘ ʧʦʩʣʝ ʦʪʢʘʟʘ ʦʪ ʢʫʨʝʥʠʷ, ʨʠʩʢ ʨʘʟʚʠ-

ʪʠʷ ʠʥʩʫʣʴʪʘ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ. ɼʣʠʪʝʣʴʥʦʝ ʢʫʨʝʥʠʝ 

ʧʨʠʚʦʜʠʪ ʢ ʚʘʟʦʤʦʪʦʨʥʦʡ ʜʠʩʬʫʥʢʮʠʠ, ʥʘʨʫʰʝʥʠʝ 

ʣʠʧʠʜʥʦʛʦ ʩʧʝʢʪʨʘ, ʧʦʚʳʰʝʥʠʶ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦ-

ʮʠʪʦʚ ʠ ʥʘʨʫʰʝʥʠʶ ʘʥʪʠʪʨʦʤʙʦʮʠʪʘʨʥʳʭ ʤʝʭʘʥʠʟ-

ʤʦʚ. ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʚ ʩʫʞʝʥʥʳʭ ʘʨ-

ʪʝʨʠʷʭ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʪʨʦʤʙʦ-

ʦʙʨʘʟʦʚʘʥʠʶ.[17] 

ʀʥʩʫʣʴʪʳ ʫ ʣʶʜʝʡ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝʨʝʜʢʦ 

ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ ʧʦʚʳʰʘʝʪ 

ʨʠʩʢ ʢʨʦʚʦʠʟʣʠʷʥʠʡ ʚ ʤʦʟʛ ʠ ʠʥʬʘʨʢʪʦʚ ʤʦʟʛʘ. ɸʣ-

ʢʦʛʦʣʴ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʤʝʣʢʠʭ ʩʦʩʫʜʦʚ, 

ʥʘʨʫʰʘʝʪ ʠʭ ʧʨʦʥʠʮʘʝʤʦʩʪʴ. ɺ ʩʦʩʫʜʘʭ ʤʦʟʛʘ ʠ ʝʛʦ 

ʦʙʦʣʦʯʝʢ ʟʘʩʪʘʠʚʘʝʪʩʷ ʢʨʦʚʴ. ʉʪʝʥʢʠ ʩʦʩʫʜʦʚ ʧʨʦ-

ʧʠʪʳʚʘʶʪʩʷ ʧʣʘʟʤʦʡ, ʚʦʢʨʫʛ ʥʠʭ ʚʦʟʥʠʢʘʶʪ ʢʨʦʚʦ-

ʠʟʣʠʷʥʠʷ, ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʪʨʦʤʙʦʦʙʨʘʟʦʚʘ-

ʥʠʶ. ɸʣʢʦʛʦʣʴʥʘʷ ʠ ʥʠʢʦʪʠʥʦʚʘʷ ʠʥʪʦʢʩʠʢʘʮʠʷ 

ʚʟʘʠʤʥʦ ʫʩʠʣʠʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʉʦʛʣʘʩʥʦ ʦʬʠʮʠ-

ʘʣɹʥʳʤ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʢʠ ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʚ ʨʝʡ-

ʪʠʥʛʝ ʩʪʨʘʥ ʧʦ ʫʧʦʪʨʝʙʣʝʥʠʶ ʘʣʢʦʛʦʣʷ 5 ʤʝʩʪʦ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ 

ʤʫʞʩʢʦʝ ʥʘʩʝʣʝʥʠʝ. [18], [19] 

ʉʪʨʝʩʩ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʩʪʫʧʘʝʪ ʢʘʪʘʣʠʟʘ-

ʪʦʨʦʤ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɼʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʚʳ-

ʟʳʚʘʝʪ ʧʦʩʪʦʷʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʠʥʩʫʣʠʥʘ, 

ʯʪʦ ʚʝʜʝʪ ʢ ʦʪʣʦʞʝʥʠʶ ʭʦʣʝʩʪʝʨʠʥʘ ʥʘ ʩʪʝʥʢʘʭ ʩʦ-

ʩʫʜʦʚ, ʠʟʤʝʥʷʶʪʩʷ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ, 

ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʢʪʨʦʣʠʪʦʚ, ʚʦʟʥʠʢʘʝʪ ʢʠʩʣʦʨʦʜʥʦʝ 

ʛʦʣʦʜʘʥʠʝ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʝʸ 

ʠʟʤʝʥʝʥʠʷʤʠ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʚʳʰʘʝʪ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ.[20] ʉʪʨʝʩʩʫ ʧʦʜ-

ʚʝʨʞʝʥʳ ʢʘʢ ʤʫʞʯʠʥʳ, ʪʘʢ ʠ ʞʝʥʱʠʥʳ ʚ ʨʘʚʥʦʡ 

ʩʪʝʧʝʥʠ. ʅʦ ʚ ʩʠʣʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫ ʞʝʥ-

ʱʠʥ ʠ ʛʦʨʤʦʥʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʦʨʛʘʥʠʟʤʝ - ʦʥʠ 

ʙʦʣʴʰʝ ʠ ʯʘʱʝ ʧʦʜʚʝʨʞʝʥʳ ʩʪʨʝʩʩʦʚʳʤ ʩʠʪʫʘʮʠʷʤ 

ʠ ʜʝʧʨʝʩʩʠʠ.[21], [22] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʠʥʩʫʣʴʪʘ ʜʘʸʪ ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ, 

ʯʪʦ ʚ ʦʩʥʦʚʝ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʣʝʞʘʪ ʨʘʟʣʠʯʥʳʝ 

ʧʨʠʯʠʥʳ, ʚʢʣʘʜ ʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʮʝʥʠʚʘʶʪ 

ʧʦ-ʨʘʟʥʦʤʫ, ʠ ʟʥʘʥʠʝ ʠʭ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʦʨʴʙʳ ʩ ʵʪʠʤ ʪʷ-

ʞʸʣʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. 

ɺʳʚʦʜʳ 

ʈʘʩʩʤʦʪʨʝʚ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ, ʤʳ ʧʨʠʰʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʥʝ 

ʚʩʝ ʦʥʠ ʠʛʨʘʶʪ ʨʘʚʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʷ ʠʥʩʫʣʴʪʘ ʫ 

ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɼʣʷ ʤʫʞʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʷʚ-

ʣʷʶʪʩʷ ʘʪʝʨʦʩʢʣʝʨʦʟ, ʢʫʨʝʥʠʝ, ʘʣʢʦʛʦʣʠʟʤ, ʤʝʪʘʙʦ-

ʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, ʤʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. 

ɼʣʷ ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʘʭʘʨ-

ʥʳʡ ʜʠʘʙʝʪ, ʤʝʨʮʘʪʝʣʴʥʘʷ ʘʨʠʪʤʠʷ, ʦʞʠʨʝʥʠʝ, 

ʜʠʩʣʠʧʠʜʝʤʠʷ. ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʚ ʨʘʚʥʦʡ 

ʩʪʝʧʝʥʠ ʜʝʡʩʪʚʫʝʪ ʥʘ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ. 
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ʄʆɼɽʃʖɺɸʅʅʗ ʊɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʇʉʀʍʆʉʆʎɯɸʃʔʅʆɰ ɼɽɿɸɼɸʇʊɸʎɯɰ ʋ ʍɺʆʈʀʍ ɿ 

ʈʆɿʃɸɼɸʄʀ ɺʅɸʉʃɯɼʆʂ ɺɾʀɺɸʅʅʗ ɸʃʂʆɻʆʃʖ, ɺ ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ɺʀʈɸɾɽʅʆʉʊɯ 

ɸɼɼʀʂʊʀɺʅʆɰ ɯ ɸʌɽʂʊʀɺʅʆɰ ʉʀʄʇʊʆʄɸʊʀʂʀ ʊɸ ʈɯɺʅʖ ʉʊʈɽʉʆɺʆɻʆ 

ʅɸɺɸʅʊɸɾɽʅʅʗ 

ɻʘʧʦʥʦʚ ʂ.ɼ. 

ʢ.ʤʝʜ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʨʢʦʣʦʛʽʾ 

ʍʘʨʢʽʚʩʴʢʦʾ ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ 

 

Abstract 

The purpose of the work was to substantiate the procedure of modeling and prognostication of psychosocial 

maladaptation in patients with disorders due to alcohol consumption. Three main groups of factors were identified 

in the development of the model, which, according to our research, had an impact on the formation of psychosocial 

maladaptation in patients with alcohol dependence: the severity of addictive and affective symptoms and the level 

of stress experienced by patients. As a result of the work, a model has been created that mathematically describes 

the correlation of various factors in the genesis of psychosocial maladaptation, and provides an opportunity to 

quantify the probable state of maladaptation in a particular patient for disorders due to alcohol consumption. The 

proposed model is characterized by high determinacy and is suitable for use in health care practice to predict the 

state of psychosocial maladaptation in patients with alcohol dependence. 

ɸʥʦʪʘʮʽʷ 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʨʦʮʝʜʫʨʫ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘ-

ʧʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʟ ʨʦʟʣʘʜʘʤʠ ʚʥʘʩʣʽʜʦʢ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ. ʇʨʠ ʨʦʟʨʦʙʮʽ ʤʦʜʝʣʽ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʪʨʠ ʦʩʥʦʚʥʽ 

ʛʨʫʧʠ ʬʘʢʪʦʨʽʚ, ʷʢʽ, ʟʘ ʜʘʥʠʤʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʘʣʠ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧ-

ʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ɸɿ: ʚʠʨʘʞʝʥʽʩʪʴ ʘʜʜʠʢʪʠʚʥʦʾ ʽ ʘʬʝʢʪʠʚʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ ʪʘ ʨʽʚʝʥʴ ʚʠʧʨʦʙʦʚʫʚʘʥʦʛʦ ʧʘ-

ʮʽʻʥʪʘʤʠ ʩʪʨʝʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʩʪʚʦʨʝʥʦ ʤʦʜʝʣʴ, ʷʢʘ ʤʘʪʝʤʘʪʠʯʥʦ ʦʧʠʩʫʻ ʩʧʽʚ-

ʚʽʜʥʦʰʝʥʥʷ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʫ ˇʝʥʝʟʽ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ, ʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʡʤʦ-

ʚʽʨʥʽʩʥʠʡ ʩʪʘʥ ʜʝʟʘʜʘʧʪʘʮʽʾ ʫ ʢʦʥʢʨʝʪʥʦʛʦ ʭʚʦʨʦʛʦ ʥʘ ʨʦʟʣʘʜʠ ʚʥʘʩʣʽʜʦʢ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʜʝʪʝʨʤʽʥʘʥʪʥʽʩʪʶ ʽ ʧʨʠʜʘʪʥʘ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʨʘʢ-

ʪʠʮʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ɸɿ. 

 

Keywords: alcohol dependence, psychosocial maladaptation, nonlinear multidimensional model, modeling 

and prognostication. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʣʢʦʛʦʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ, ʧʩʠʭʦʩʦʮʽʘʣʴʥʘ ʜʝʟʘʜʘʧʪʘʮʽʷ, ʥʝʣʽʥʽʡʥʘ ʙʘʛʘʪʦʤʽʨʥʘ ʤʦʜʝʣʴ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

 

ɺʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʘʪʦ-

ʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʜʘʻ ʜʦʩʣʽʜʥʠʢʫ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʟʥʘʯʠʪʠ ʢʣʶʯʦʚʽ ʪʝʥʜʝʥʮʽʾ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʧʨʦ-

ʛʥʦʟʫʚʘʪʠ ʤʦʞʣʠʚʽ ʧʦʨʫʰʝʥʥʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʬʫ-

ʥʢʮʽʦʥʫʚʘʥʥʷ ʣʶʜʠʥʠ. ʅʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽ-

ʜʘʶʪʴ ʟʘʚʜʘʥʥʷʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʠʩʬʫʥʢʮʽʦʥʘʣʴ-

ʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʟʘʩʦʙʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ 

ʥʘ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʘʭ ʩʪʘʪʠʩʪʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ. 

ʆʩʪʘʥʥʽʤʠ ʜʝʩʷʪʠʣʽʪʪʷʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʢ-

ʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝ-

ʣʶʚʘʥʥʷ ʚ ʤʝʜʠʮʠʥʽ ʪʘ ʧʩʠʭʦʣʦʛʽʾ. ʈʦʟʚʠʪʦʢ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʩʫʧʨʦʚʦ-

ʜʞʫʚʘʚʩʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʤʦ-

ʜʝʣʶʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʱʦ 

ʚʽʜʢʨʠʣʦ ʜʦʩʣʽʜʥʠʢʘʤ ʰʠʨʦʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠ-

ʚʯʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʾʭ ʤʘʪʝ-

ʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʘʛʦʤʠʤ 

ʧʨʦʛʥʦʩʪʠʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʪʘ ʚʠʩʦʢʦʶ ʥʘʜʽʡʥʽ-

ʩʪʶ. ʇʦʙʫʜʦʚʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʘʪʦʣʦʛʽʯ-

ʥʠʭ ʩʪʘʥʽʚ ʧʦʩʪʫʧʦʚʦ ʩʪʘʻ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʘ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʟʨʦʙʠʣʠ ʾʭ ʥʝ ʣʠʰʝ ʟʘʩʦʙʦʤ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʘʣʝ ʡ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʽʟʥʘʥʥʷ [1]. ʆʜʥʘ ʟ ʢʣʶʯʦʚʠʭ 

ʪʝʥʜʝʥʮʽʡ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ï ʟʤʽʥʘ ʧʘʨʘʜʠʛʤʠ ʦʙʨʦ-

ʙʢʠ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʘʥʠʭ ʥʘ ʧʘʨʘʜʠʛʤʫ ʾʭ 

ʛʣʠʙʦʢʦʛʦ ʙʘʛʘʪʦʩʪʦʨʦʥʥʴʦʛʦ ʘʥʘʣʽʟʫ, ʱʦ ʦʟʥʘʯʘʻ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʦʜʝʨʞʘʥʥʷ ʥʦʚʦʛʦ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽ-

ʯʥʦʛʦ ʟʥʘʥʥʷ ʟ ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ ʽ ʥʘʜʘʥʥʷ ʣʽʢʘ-

ʨʝʚʽ-ʢʣʽʥʽʮʠʩʪʫ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ [2 ï 6].  

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚʟʘʻ-

ʤʦʜʽʾ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʥʘʜʟʚʠʯʘʡʥʽʡ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ, ʚʠ-

ʟʥʘʯʝʥʥʷ ʪʘ ʘʜʝʢʚʘʪʥʘ ʦʮʽʥʢʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʟʦʢ-
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ʨʝʤʘ, ʫ ʙʽʦʧʩʠʭʦʩʦʮʽʘʣʴʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʽʥʜʠ-

ʚʽʜʘ, ʤʦʞʣʠʚʘ ʣʠʰʝ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʙʘʛʘ-

ʪʦʤʽʨʥʦʛʦ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. ɹʘʛʘ-

ʪʦʤʽʨʥʽ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷ-

ʶʪʴ ʩʝʨʝʜ ʨʷʜʫ ʡʤʦʚʽʨʥʽʩʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʦʙʨʘʪʠ ʪʫ, ʷʢʘ ʷʢʥʘʡʢʨʘʱʝ ʚʽʜʧʦʚʽʜʘʻ 

ʚʠʭʽʜʥʠʤ ʩʪʘʪʠʩʪʠʯʥʠʤ ʜʘʥʠʤ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʨʝʘʣʴʥʠʡ ʩʪʘʥ ʩʫʢʫʧʥʦʩʪʽ ʦʙ'ʻʢʪʽʚ, ʷʢʘ ʜʦʩʣʽʜʞʫ-

ʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʚʠʩʥʦ-

ʚʢʽʚ, ʟʨʦʙʣʝʥʠʭ ʥʘ ʧʽʜʩʪʘʚʽ ʦʙʤʝʞʝʥʦʛʦ ʩʪʘʪʠʩʪʠʯ-

ʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [7].  

ʇʦʙʫʜʦʚʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʘʪʦʣʦʛʽʯ-

ʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʦʶ ʟʘʜʘʯʝʶ [8]. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʘʜʝʢʚʘʪʥʦʾ ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʠʡ ʘʥʘʣʽʟ 

ʚʠʯʝʨʧʥʦʾ (ʘʙʦ ʧʨʠʥʘʡʤʥʽ ʜʦʩʪʘʪʥʴʦʾ) ʢʽʣʴʢʦʩʪʽ 

ʟʥʘʯʫʱʠʭ ʬʘʢʪʦʨʽʚ, ʯʘʩʪʠʥʘ ʟ ʷʢʠʭ ʻ ʩʪʘʪʠʯʥʠʤʠ, ʘ 

ʯʘʩʪʠʥʘ ï ʜʠʥʘʤʽʯʥʠʤʠ, ʱʦ ʽʩʪʦʪʥʦ ʫʪʨʫʜʥʶʻ ʘʥʘ-

ʣʽʟ; ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ ʧʨʠʟʚʦ-

ʜʠʪʴ ʜʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʤʦʜʝʣʽ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ, ʾʾ 

çʨʦʟʤʠʪʪʷè. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʫ ʙʽʦʣʦʛʽʯʥʠʭ ʤʦ-

ʜʝʣʷʭ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʬʘʢʪʦʨ 

ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʦʩʪʽ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ [9, 10]. ʆʩʦʙ-

ʣʠʚʽʩʪʶ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʧʩʠʭʦʩʦʮʽʘʣʴʥʠʭ 

ʤʦʜʝʣʝʡ ʻ ʪʝ, ʱʦ ʬʘʢʪʦʨʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫ-

ʚʘʪʠ ʧʨʠ ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʝʡ, ʚʠʨʘʞʝʥʽ ʫ ʨʽʟʥʠʭ ʪʠ-

ʧʘʭ ʟʤʽʥʥʠʭ: ʢʽʣʴʢʽʩʥʽ ï ʙʝʟʧʝʨʝʨʚʥʽ ʪʘ ʜʠʩʢʨʝʪʥʽ, ʽ 

ʢʘʪʝʛʦʨʽʘʣʴʥʽ ï ʥʦʤʽʥʘʣʴʥʽ ʪʘ ʧʦʨʷʜʢʦʚʽ, ʚ ʪʦʤʫ ʯʠ-

ʩʣʽ ʜʠʭʦʪʦʤʽʯʥʽ, ʱʦ ʫʪʨʫʜʥʶʻ ʾʭ ʨʘʥʜʦʤʽʟʘʮʽʶ ʪʘ 

ʘʥʘʣʽʟ [11]. 

ɺʦʜʥʦʯʘʩ, ʘʣʴʪʝʨʥʘʪʠʚʠ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠ-

ʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʶ ʫ ʩʪʚʦʨʝʥʥʽ ʦʙôʻʢʪʠʚʥʠʭ ʧʨʦ-

ʛʥʦʩʪʠʯʥʠʭ ʩʠʩʪʝʤ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʪʘ ʟʘʭʚʦʨʶ-

ʚʘʥʴ ʫ ʜʘʥʠʡ ʯʘʩ ʥʝ ʽʩʥʫʻ [2, 5, 8]. 

ɺ ʨʘʤʢʘʭ ʙʽʦʧʩʠʭʦʩʦʮʽʣʴʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦ-

ʜʝʣʽ ʧʩʠʭʦʩʦʮʽʘʣʴʥʘ ʜʝʟʘʜʘʧʪʘʮʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʨʝʟʫʣʴʪʘʪ ʩʠʩʪʝʤʥʦʾ ʚʽʜʧʦʚʽʜʽ ʽʥʜʠʚʽʜʘ ʥʘ ʧʝʚʥʠʤ 

ʯʠʥʦʤ ʦʨʛʘʥʽʟʦʚʘʥʫ ʚ ʯʘʩʽ ʩʫʢʫʧʥʽʩʪʴ ʝʥʜʦʛʝʥʥʠʭ ʪʘ 

ʝʢʟʦʛʝʥʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʠ-

ʯʝʨʧʥʫ ʩʫʢʫʧʥʽʩʪʴ n ʝʥʜʦʛʝʥʥʠʭ ʪʘ ʝʢʟʦʛʝʥʥʠʭ ʯʠʥ-

ʥʠʢʽʚ, ʷʢʽ ʻ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ (ʘʥʪʠʨʠʟʠʢʫ) ʜʝʟʘʜʘ-

ʧʪʘʮʽʾ, ʥʝʦʙʭʽʜʥʦ ʧʨʠʚʝʩʪʠ ʜʦ ʦʙʤʝʞʝʥʦʾ ʢʽʥʮʝʚʦʾ 

ʢʽʣʴʢʦʩʪʽ ʟʥʘʯʫʱʠʭ ʯʠʥʥʠʢʽʚ n,̔ ʧʨʠʜʘʪʥʠʭ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʙʘʛʘʪʦʤʽʨʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʊʘ-

ʢʠʤ ʮʽʣʷʤ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʦʜʝʣʽ, 

ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʥʝʣʽʥʽʡʥʦʛʦ ʙʘʛʘʪʦʤʽʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʟʘʣʝʞʥʦʩʪʝʡ ʫ ʤʝʜʠʮʠʥʽ 

ʪʘ ʧʩʠʭʦʣʦʛʽʾ ʻ ʥʝʣʽʥʽʡʥʠʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʾʭ 

ʦʧʠʩʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʤʦʜʝʣʝʡ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʢʨʠʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʚôʷʟ-

ʢʽʚ ʤʽʞ ʬʘʢʪʦʨʘʤʠ, ʭʦʯʘ ʫʷʚʣʝʥʥʷ ʧʨʦ ʣʽʥʽʡʥʽʩʪʴ ʪʘ-

ʢʠʭ ʟʚôʷʟʢʽʚ ʻ ʙʽʣʴʰ ʧʨʦʩʪʠʤ ʽ ʧʩʠʭʦʣʦʛʽʯʥʦ ʟʨʦʟʫ-

ʤʽʣʠʤ. ʊʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʥʝʣʽʥʽʡʥʦʛʦ ʙʘ-

ʛʘʪʦʤʽʨʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʦʧʠʩʽ 

ʤʝʜʠʯʥʠʭ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʷʚʠʱ ʻ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦ-

ʚʘʥʠʤ ʽ ʚʠʧʨʘʚʜʘʥʠʤ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʨʦʮʝ-

ʜʫʨʫ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʩʠʭʦʩʦʮʽʘʣʴ-

ʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʟ ʨʦʟʣʘʜʘʤʠ ʚʥʘʩʣʽʜʦʢ 

ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʨʘʞʝʥʦʩʪʽ 

ʘʜʜʠʢʪʠʚʥʦʾ ʽ ʘʬʝʢʪʠʚʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ ʪʘ ʨʽʚʥʶ 

ʩʪʨʝʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʇʨʦʮʝʜʫʨʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʤʠ ʚʠʢʦ-

ʨʠʩʪʘʥʦ ʥʝʣʽʥʽʡʥʫ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ (Non-Linear 

Regression), ʱʦ ʻ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʘʧʨʦʢʩʠʤʫʶʯʦʶ 

ʧʨʦʮʝʜʫʨʦʶ, ʷʢʘ ʦʮʽʥʶʻ ʙʫʜʴ-ʷʢʠʡ ʚʠʜ ʟʘʣʝʞʥʦʩʪʽ 

ʤʽʞ ʟʤʽʥʥʦʶ ʚʽʜʢʣʠʢʫ ʽ ʩʫʢʫʧʥʽʩʪʶ ʥʝʟʘʣʝʞʥʠʭ 

ʟʤʽʥʥʠʭ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ 

ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʘ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

Y = F (X1, X2, é Xn),  (1) 

 

ʜʝ ʟʤʽʥʥʘ ʚʽʜʢʣʠʢʫ y ̒  ʬʫʥʢʮʽʻʶ (F) ʚʽʜ ʥʝʟʘʣʝ-

ʞʥʦʾ ʟʤʽʥʥʦʾ ʭ. 

ʋ ʤʦʜʝʣʽ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʧʝʨʝʜʙʘ-

ʯʘʻʪʴʩʷ, ʱʦ ʟʘʣʝʞʥʘ ʟʤʽʥʥʘ ʻ ʣʽʥʽʡʥʦʶ ʬʫʥʢʮʽʻʶ 

ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ: 

 

Y = a + b1*x1 + b2*x2 + é + bn*xn  (2) 

ʋ ʥʝʣʽʥʽʡʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦ-

ʚʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʥʘʧʨʠʢʣʘʜ, ʧʘʨʘʤʝʪʨʫ-ʧʦʭʠʙʢʠ) 

ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ ʙʽʣʴʰ ʪʦʯʥʫ ʤʦʜʝʣʴ, ʱʦ ʤʦʞʝ 

ʧʽʜʣʷʛʘʪʠ ʘʙʦ ʥʝ ʧʽʜʣʷʛʘʪʠ ʣʽʥʝʘʨʠʟʘʮʽʾ. 

ʅʝʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʟʘʜʘʪʠ 

ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʠʡ ʪʠʧ ʙʝʟʧʝʨʝʨʚʥʦʾ ʘʙʦ ʨʦʟʨʠʚ-

ʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ. ʎʝʡ ʪʠʧ ʤʦʜʝʣʝʡ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʨʽʟʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʪʘ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʤʝ-

ʜʠʮʠʥʽ, ʘ ʪʘʢʦʞ ʫ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ʅʝ-

ʟʚʘʞʘʶʯʠ ʥʘ ʥʘʜʟʚʠʯʘʡʥʫ ʪʝʭʥʽʯʥʫ ʩʢʣʘʜʥʽʩʪʴ ʥʝʣʽ-

ʥʽʡʥʦʛʦ ʙʘʛʘʪʦʤʽʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʡʦʛʦ ʨʝʘʣʽʟʘ-

ʮʽʷ ʫ ʩʫʯʘʩʥʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤʘʭ 

ʩʪʘʪʠʩʪʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʨʦʙʠʣʘ ʮʝʡ ʤʝ-

ʪʦʜ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʧʨʠʢʣʘʜʥʠʭ ʪʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ [12]. 

ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʥʘʤʠ ʥʝʣʽʥʽʡʥʽʡ ʙʘʛʘʪʦʤʽʨ-

ʥʽʡ ʤʦʜʝʣʽ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʧʨʠ ʘʣʢʦ-

ʛʦʣʴʥʽʡ ʟʘʣʝʞʥʦʩʪʽ (ɸɿ) ʚ ʷʢʦʩʪʽ ʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʠʨʘʞʝʥʽʩʪʴ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘ-

ʧʪʘʮʽʾ, ʘ ʚ ʷʢʦʩʪʽ ʥʝʟʘʣʝʞʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ï ʚʠʨʘʞʝ-

ʥʽʩʪʴ ʘʣʢʦʛʦʣʽʟʘʮʽʾ, ʚʠʨʘʞʝʥʽʩʪʴ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ 

ʩʪʨʝʩʫ ʪʘ ʚʠʨʘʞʝʥʽʩʪʴ ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ 

ʭʚʦʨʠʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʢʦʤʧʣʝʢʩʥʦʾ ʤʦʜʝʣʽ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ 

ʜʝʟʘʜʘʧʪʘʮʽʾ ʧʨʠ ɸɿ ʥʘʤʠ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʦʩʥʦ-

ʚʥʘ ʙʘʟʘ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʘ ʚʢʣʶʯʘʣʘ 312 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʭʚʦʨʠʭ ʥʘ ɸɿ ʟ ʨʽʟʥʠʤʠ ʧʩʠʭʦʩʦʮʽʘ-

ʣʴʥʠʤʠ ʪʘ ʢʣʽʥʽʢʦ-ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤʠ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʤʦʜʝʣʽ ʥʘʤʠ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʪʨʠ 

ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʬʘʢʪʦʨʽʚ, ʷʢʽ, ʟʘ ʜʘʥʠʤʠ ʥʘʰʦʛʦ ʜʦʩ-

ʣʽʜʞʝʥʥʷ, ʤʘʣʠ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʩʠʭʦʩʦʮʽʘ-

ʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ɸɿ. 

ʇʝʨʰʫ ʛʨʫʧʫ ʬʘʢʪʦʨʽʚ ʩʢʣʘʣʠ ʬʘʢʪʦʨʠ ʘʜʜʠʢ-

ʮʽʾ. ɼʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚ ʤʦʜʝʣʽ ʩʪʫ-

ʧʝʥʶ ʘʣʢʦʛʦʣʴʥʦʾ ʘʜʜʠʢʮʽʾ ʥʘʤʠ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʍʘ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʩʫʤʫ ʧʦʢʘʟʥʠʢʘ ʟʘ ʪʝʩʪʦʤ Severity Of Alcohol 

Dependence Questionaire (SADQ-C) [13] ʪʘ ʧʦʢʘʟ-

ʥʠʢʘ ʘʣʢʦʛʦʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʟʘ ʪʝʩʪʦʤ AUDIT [14]. 

ɼʨʫʛʫ ʛʨʫʧʫ ʬʘʢʪʦʨʽʚ ʩʢʣʘʣʠ ʬʘʢʪʦʨʠ ʧʩʠʭʦ-

ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ. ɼʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʚ ʤʦʜʝʣʽ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ 

ʥʘʤʠ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʍb, 
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ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʜʦʙʫʪʦʢ ʧʦʢʘʟʥʠʢʘ ʟʘ ʰʢʘ-

ʣʦʶ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʪʨʘʚʤʘʪʠʯʥʦʾ ʧʦʜʽʾ (ʐʆɺʊʇ) 

[15], ʧʦʢʘʟʥʠʢʘ ʟʘ ʰʢʘʣʦʶ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ 

ʃ. ʈʽʜʝʨʘ [16] ʪʘ ʧʦʢʘʟʥʠʢʘ ʟʘ ʰʢʘʣʦʶ ʧʩʠʭʦʣʦʛʽʯ-

ʥʦʛʦ ʩʪʨʝʩʫ ʈSʄ-25 [17], ʧʦʜʽʣʝʥʠʡ ʥʘ 100 ʜʣʷ ʙʽ-

ʣʴʰʦʾ ʥʘʦʯʥʦʩʪʽ ʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʜʘʥʠʭ ʜʘʥʦʾ ʛʨʫʧʠ 

ʬʘʢʪʦʨʽʚ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʣʴʥʦʤʽʨʥʦʩʪʽ ʟ ʧʦʢʘʟʥʠ-

ʢʘʤʠ ʟʘ ʽʥʰʠʤʠ ʛʨʫʧʘʤʠ ʬʘʢʪʦʨʽʚ. 

ʊʨʝʪʶ ʛʨʫʧʫ ʬʘʢʪʦʨʽʚ ʩʢʣʘʣʠ ʬʘʢʪʦʨʠ ʧʩʠʭʦ-

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ. ɼʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʷ ʚ ʤʦʜʝʣʽ ʥʘʤʠ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʽʥʪʝʛʨʘʣʴ-

ʥʠʡ ʧʦʢʘʟʥʠʢ ʍʩ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʚ ʩʦʙʦʶ ʩʫʤʫ ʧʦ-

ʢʘʟʥʠʢʽʚ ʟʘ ʰʢʘʣʘʤʠ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʚʠʨʘʞʝʥʦʩʪʽ 

ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ Symptom Check 

List-90-Revised ï SCL-90-R ʚ ʘʜʘʧʪʘʮʽʾ ʅ.ɺ. ʊʘʨʘʙ-

ʨʽʥʦʾ [15] ʪʘ ʩʫʤʠ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʘʞʝʥʦʩʪʽ ʜʝʧʨʝʩʽʾ ʽ 

ʪʨʠʚʦʛʠ ʟʘ ʦʜʥʦʡʤʝʥʥʠʤʠ ʰʢʘʣʘʤʠ ʄ. ɻʘʤʽʣʴʪʦʥʘ 

[18]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʝʪʦʜʠʢ ʜʦ-

ʟʚʦʣʠʣʦ ʙʽʣʴʰ ʪʦʯʥʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʩʪʘʥ ɸɿ, ʨʽʚʝʥʴ 

ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʧʩʠʭʦʧʘʪʦ-

ʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʭʚʦʨʠʭ. 

ɺ ʷʢʦʩʪʽ ʟʤʽʥʥʦʾ ï ʚʽʜʢʣʠʢʫ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʤʦ-

ʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʢʘʟʥʠʢ ʟʘ ʰʢʘʣʦʶ ʜʝʟʘʜʘʧʪʠʚ-

ʥʦʩʪʽ ʤʝʪʦʜʠʢʠ ʜʽʘʛʥʦʩʪʠʢʠ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯ-

ʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʂ. ʈʦʜʞʝʨʩʘ ʽ ʈ. ɼʘʡʤʦʥʜʘ [19]. 

ʈʝʟʫʣʴʪʘʪʠ ʦʙʨʘʭʫʥʢʫ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʘʪʨʠʮʽ 

ʤʦʜʝʣʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 

ʂʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ ʟʚôʷʟʢʽʚ ʬʘʢʪʦʨʽʚ ʚʠʨʘʞʝʥʦʩʪʽ ʨʦʟʣʘʜʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʞʠʚʘʥʥʷʤ ʘʣʢʦʛʦʣʶ, ʧʩʠʭʦ-

ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ, ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ ʪʘ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ  

ʫ ʭʚʦʨʠʭ ʥʘ ɸɿ 
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 ʾ

ʌʘʢʪʦʨ ʘʜʜʠʢʮʽʾ 1,000 0,783 0,912 0,867 0,976 0,613 0,871 0,886 

ʌʘʢʪʦʨ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ 0,783 1,000 0,818 0,635 0,833 0,952 0,866 0,701 

ʌʘʢʪʦʨ ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ 0,912 0,818 1,000 0,902 0,896 0,664 0,979 0,943 

ʇʩʠʭʦʩʦʮʽʘʣʴʥʘ ʜʝʟʘʜʘʧʪʘʮʽʷ 0,867 0,635 0,902 1,000 0,789 0,460 0,812 0,984 

ʂʚʘʜʨʘʪ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ ʘʜʜʠʢʮʽʾ 0,976 0,833 0,896 0,789 1,000 0,682 0,890 0,833 

ʂʚʘʜʨʘʪ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ ʧʩʠʭʦʩʦʮʽʘʣʴ-

ʥʦʛʦ ʩʪʨʝʩʫ 
0,613 0,952 0,664 0,460 0,682 1,000 0,741 0,527 

ʂʚʘʜʨʘʪ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ ʧʩʠʭʦʧʘʪʦʣʦ-

ʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ 
0,871 0,866 0,979 0,812 0,890 0,741 1,000 0,876 

ʂʚʘʜʨʘʪ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʩʠʭʦʩʦʮʽʘ-

ʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ 
0,886 0,701 0,943 0,984 0,833 0,527 0,876 1,000 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 1, ʬʘʢʪʦʨ ʘʜʜʠʢʮʽʾ (ʚʠʨʘʞʝʥʦ-

ʩʪʽ ʨʦʟʣʘʜʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʞʠʚʘʥʥʷʤ ʘʣʢʦʛʦʣʶ) 

ʧʦʚôʷʟʘʥʠʡ ʧʨʷʤʠʤ ʢʦʨʝʣʷʮʽʡʥʠʤ ʟʚôʷʟʢʦʤ ʟ ʥʘʩʪʫ-

ʧʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ 

(r=0,783), ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ (r=0,912), 

ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ (r=0,867), ʘ ʪʘʢʦʞ ʟ 

ʢʚʘʜʨʘʪʘʤʠ ʟʥʘʯʝʥʴ: ʬʘʢʪʦʨʫ ʘʜʜʠʢʮʽʾ (r=0,976), 

ʬʘʢʪʦʨʫ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ (r=0,613), ʬʘʢ-

ʪʦʨʫ ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ (r=0,871), ʧʦʢʘʟ-

ʥʠʢʘ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ (r=0,886). ʌʘʢ-

ʪʦʨ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ ʧʦʚ'ʷʟʘʥʠʡ ʧʨʷʤʠʤ ʢʦ-

ʨʝʣʷʮʽʡʥʠʤ ʟʚôʷʟʢʦʤ ʟ ʥʘʩʪʫʧʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ (r=0,818), ʧʩʠʭʦʩʦʮʽʘ-

ʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ (r=0,635), ʘ ʪʘʢʦʞ ʟ ʢʚʘʜʨʘʪʘʤʠ 

ʟʥʘʯʝʥʴ ʬʘʢʪʦʨʫ ʘʜʜʠʢʮʽʾ (r=0,833), ʬʘʢʪʦʨʫ ʧʩʠʭʦ-

ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ (r=0,952), ʬʘʢʪʦʨʫ ʧʩʠʭʦʧʘʪʦʣʦ-

ʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ (r=0,866), ʧʦʢʘʟʥʠʢʘ ʧʩʠʭʦʩʦʮʽʘʣʴ-

ʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ (r=0,701). ʌʘʢʪʦʨ ʧʩʠʭʦʧʘʪʦʣʦʛʽʯ-

ʥʦʛʦ ʩʪʘʪʫʩʫ ʧʦʚ'ʷʟʘʥʠʡ ʧʨʷʤʠʤ ʢʦʨʝʣʷʮʽʡʥʠʤ 

ʟʚôʷʟʢʦʤ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʶ ʜʝʟʘʜʘʧʪʘʮʽʶ (r=0,902) 

ʪʘ ʢʚʘʜʨʘʪʘʤʠ ʟʥʘʯʝʥʴ ʬʘʢʪʦʨʫ ʘʜʜʠʢʮʽʾ (r=0,896), 

ʬʘʢʪʦʨʫ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ (r=0,664), ʬʘʢ-

ʪʦʨʫ ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ (r=0,979) ʪʘ ʧʦʢʘ-

ʟʥʠʢʘ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ (r=0,943). ʇʩʠ-

ʭʦʩʦʮʽʘʣʴʥʘ ʜʝʟʘʜʘʧʪʘʮʽʷ ʧʦʚôʷʟʘʥʘ ʧʨʷʤʠʤ ʢʦʨʝʣʷ-

ʮʽʡʥʠʤ ʟʚôʷʟʢʦʤ ʟ ʢʚʘʜʨʘʪʘʤʠ ʟʥʘʯʝʥʴ ʬʘʢʪʦʨʫ ʘʜ-

ʜʠʢʮʽʾ (r=0,789), ʬʘʢʪʦʨʫ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ 

(r=0,460), ʬʘʢʪʦʨʫ ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ 

(r=0,812) ʪʘ ʧʦʢʘʟʥʠʢʘ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘ-

ʮʽʾ (r=0,984). ʂʚʘʜʨʘʪ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ ʘʜʜʠʢʮʽʾ 

ʧʦʚ'ʷʟʘʥʠʡ ʧʨʷʤʠʤ ʢʦʨʝʣʷʮʽʡʥʠʤ ʟʚôʷʟʢʦʤ ʟ ʢʚʘʜ-

ʨʘʪʘʤʠ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ 

(r=0,682), ʬʘʢʪʦʨʫ ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ 

(r=0,890) ʽ ʧʦʢʘʟʥʠʢʘ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ 

(r=0,833). ʂʚʘʜʨʘʪ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ ʧʩʠʭʦʩʦʮʽʘʣʴ-

ʥʦʛʦ ʩʪʨʝʩʫ ʧʦʚ'ʷʟʘʥʠʡ ʧʨʷʤʠʤ ʢʦʨʝʣʷʮʽʡʥʠʤ ʟʚôʷʟ-

ʢʦʤ ʟ ʢʚʘʜʨʘʪʘʤʠ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ ʧʩʠʭʦʧʘʪʦʣʦʛʽ-

ʯʥʦʛʦ ʩʪʘʪʫʩʫ (r=0,741) ʪʘ ʧʦʢʘʟʥʠʢʘ ʧʩʠʭʦʩʦʮʽʘʣʴ-

ʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ (r=0,527), ʘ ʢʚʘʜʨʘʪ ʟʥʘʯʝʥʥʷ 

ʬʘʢʪʦʨʫ ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ ï ʟ ʢʚʘʜʨʘʪʦʤ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ 

(r=0,876). 

ʈʝʟʫʣʴʪʘʪʠ ʤʥʦʞʠʥʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 2. 
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ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʥʦʞʠʥʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ˉ ʟ/ʧ ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

1. ʄʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 0,96549629 

2. ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ 0,93218308 

3. ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʫʪʦʯʥʝʥʠʡ 0,93084897 

4. ʉʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʦʮʽʥʢʠ 8,60065157 

5. ʈʽʚʝʥʴ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ (ʨ) <0,000001 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 2, ʤʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦ-

ʨʝʣʷʮʽʾ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʥʘʙʫʣʠ ʟʥʘʯʝʥʥʷ, 

ʙʣʠʟʴʢʽ ʜʦ 1 (0,965 ʪʘ 0,932 ʚʽʜʧʦʚʽʜʥʦ). 

ʄʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʭʘʨʘʢʪʝʨʠ-

ʟʫʻ ʩʪʫʧʽʥʴ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʜʘʥʦʶ ʟʤʽʥ-

ʥʦʶ ʪʘ ʧʝʚʥʦʶ ʤʥʦʞʠʥʦʶ ʽʥʰʠʭ ʚʝʣʠʯʠʥ (ʫ ʜʘ-

ʥʦʤʫ ʚʠʧʘʜʢʫ ï ʚʢʣʶʯʝʥʠʭ ʜʦ ʤʦʜʝʣʽ).  

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ï ʜʦʣʷ ʜʠʩʧʝʨʩʽʾ ʟʘʣʝ-

ʞʥʦʾ ʟʤʽʥʥʦʾ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʜʘʥʦʶ ʤʦʜʝʣʣʶ 

(ʦʜʠʥʠʮʷ ʤʽʥʫʩ ʜʦʣʷ ʥʝʧʦʷʩʥʝʥʦʾ ʜʠʩʧʝʨʩʽʾ ï ʜʠʩʧʝ-

ʨʩʽʾ ʚʠʧʘʜʢʦʚʦʾ ʧʦʭʠʙʢʠ ʤʦʜʝʣʽ, ʘʙʦ ʫʤʦʚʥʦʾ ʟʘ 

ʦʟʥʘʢʘʤʠ ʜʠʩʧʝʨʩʽʾ ʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ) ï ʫ ʜʘʥʦʾ ʤʦ-

ʜʝʣʽ ʧʝʨʝʚʠʱʫʻ 0,9, ʱʦ ʻ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ ʧʦʢʘʟ-

ʥʠʢʦʤ (ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʦʥʘʜ 

0,5 ʚʚʘʞʘʻʪʴʩʷ ʧʨʠʡʥʷʪʥʠʤ, 0,8 ï ʜʦʩʪʘʪʥʴʦ ʜʦʙ-

ʨʠʤ); ʧʠʪʦʤʘ ʚʘʛʘ ʥʝʧʦʷʩʥʝʥʦʾ ʜʠʩʧʝʨʩʽʾ ʻ ʥʝʟʥʘʯ-

ʥʦʶ (0,068), ʘ ʤʦʜʝʣʴ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʦʧʠʩʫʻ 

ʟʤʽʥʥʫ ï ʚʽʜʢʣʠʢ. ʎʝ ʩʚʽʜʯʠʪʴ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʥʘʤʠ ʤʦʜʝʣʴ ʤʘʡʞʝ ʚʠʯʝʨʧʥʠʤ ʯʠʥʦʤ ʧʦʷʩʥʶʻ ʚʠ-

ʥʠʢʥʝʥʥʷ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ 

ɸɿ: ʟʘʣʫʯʝʥʥʷ ʜʦ ʤʦʜʝʣʽ ʪʨʴʦʭ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ 

ï ʥʘʧʨʫʞʝʥʥʷ ʘʜʜʠʢʪʠʚʥʦʛʦ ʩʪʘʪʫʩʫ, ʱʦ ʢʽʣʴʢʽʩʥʦ 

ʚʠʨʘʞʘʻʪʴʩʷ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘ ʪʝʩʪʘʤʠ SADQ ʪʘ 

AUDIT; ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ, ʱʦ ʢʽʣʴʢʽʩʥʦ ʚʠ-

ʨʘʞʘʻʪʴʩʷ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘ ʰʢʘʣʘʤʠ ʐʆɺʊʇ, ʧʩʠ-

ʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ ʃ. ʈʽʜʝʨʘ ʪʘ ʈSʄ-25; ʽ ʧʩʠʭʦ-

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ, ʱʦ ʢʽʣʴʢʽʩʥʦ ʚʠʨʘʞʘʻʪʴʩʷ 

ʧʦʢʘʟʥʠʢʘʤʠ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ SCL-90-R ʽ ʰʢʘ-

ʣʘʤʠ ʜʝʧʨʝʩʽʾ ʽ ʪʨʠʚʦʛʠ ʄ. ɻʘʤʽʣʴʪʦʥʘ ʜʘʻ ʤʦʞʣʠ-

ʚʽʩʪʴ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʧʦʷʩʥʠʪʠ ʚʠʥʠʢʥʝʥʥʷ 

ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ɸɿ. ɼʘʥʘ 

ʤʦʜʝʣʴ ʤʘʪʝʤʘʪʠʯʥʦ ʦʧʠʩʫʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʟʥʠʭ 

ʬʘʢʪʦʨʽʚ ʫ ˇʝʥʝʟʽ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ, ʽ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʡʤʦʚʽʨʥʽʩʥʠʡ 

ʩʪʘʥ ʜʝʟʘʜʘʧʪʘʮʽʾ ʫ ʢʦʥʢʨʝʪʥʦʛʦ ʭʚʦʨʦʛʦ ʥʘ ɸɿ. 

ʋʟʘʛʘʣʴʥʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʘʭʫʥʢʫ ʥʝʣʽʥʽʡʥʦʾ 

ʙʘʛʘʪʦʤʽʨʥʦʾ ʤʦʜʝʣʽ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʫ 

ʭʚʦʨʠʭ ʥʘ ɸɿ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 3. 

ʊʘʙʣʠʮʷ 3 

ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʥʝʣʽʥʽʡʥʦʾ ʙʘʛʘʪʦʤʽʨʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ  

ʫ ʭʚʦʨʠʭ ʥʘ ɸɿ 
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ɺʽʣʴʥʠʡ ʯʣʝʥ   -9,84747 3,534268 -2,7863 0,005666 

ʌʘʢʪʦʨ ʧʩʠʭʦʧʘʪʦ-

ʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ 
2,33167 0,144554 6,19627 0,384143 16,1301 0,000000 

ʂʚʘʜʨʘʪ ʟʥʘʯʝʥʥʷ 

ʬʘʢʪʦʨʫ ʧʩʠʭʦʧʘ-

ʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘ-

ʪʫʩʫ 

-1,50094 0,133942 -0,05795 0,005171 -11,2059 0,000000 

ʌʘʢʪʦʨ ʘʜʜʠʢʮʽʾ 0,29257 0,121966 0,46085 0,192121 2,3987 0,017051 

ʂʚʘʜʨʘʪ ʟʥʘʯʝʥʥʷ 

ʬʘʢʪʦʨʫ ʘʜʜʠʢʮʽʾ 
-0,19644 0,111688 -0,00250 0,001422 -1,7589 0,079604 

ʂʚʘʜʨʘʪ ʟʥʘʯʝʥʥʷ 

ʬʘʢʪʦʨʫ ʧʩʠʭʦ-

ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ 

0,16900 0,071907 0,00008 0,000035 2,3502 0,019398 

ʌʘʢʪʦʨ ʧʩʠʭʦ-

ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ 
-0,20093 0,094752 -0,04821 0,022734 -2,1206 0,034765 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʜʦ ʤʦʜʝʣʽ ʚʢʣʶʯʝʥʦ ʚʩʽ ʬʘ-

ʢʪʦʨʠ (ʘʜʜʠʢʮʽʾ, ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʧʩʠʭʦ-

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ) ʪʘ ʾʭ ʢʚʘʜʨʘʪʠ. 

ɺʽʣʴʥʠʡ ʯʣʝʥ (ʯʣʝʥ ʨʽʚʥʷʥʥʷ, ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ 

ʢʘʥʦʥʽʯʥʦʛʦ ʚʠʛʣʷʜʫ: 

 

ä (x1, x2, é xn) = 0  (3) 

 

ʜʝ ä ï ʙʘʛʘʪʦʯʣʝʥ, ʱʦ ʥʝ ʤʽʩʪʠʪʴ ʥʝʚʽʜʦʤʠʭ 

ʟʤʽʥʥʠʭ), ʫ ʜʘʥʽʡ ʤʦʜʝʣʽ ʜʦʨʽʚʥʶʻ -9,84747. 
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ɿʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʤʦ-

ʜʝʣʽ ʩʢʣʘʚ ʧʦʥʘʜ 99,999% (ʨ<0,000001), ʱʦ ʻ ʥʘʜ-

ʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʤ ʧʦʢʘʟʥʠʢʦʤ. 

ʆʮʽʥʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʧʦʙʫʜʦʚʘʥʦʾ ʤʦʜʝʣʽ ʧʨʦ-

ʚʝʜʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʨʠʩ. 1) 

 
ʈʠʩ. 1. ɻʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʧʨʝʜʠʢʪʦʨʽʚ ʪʘ ʟʘʣʠʰʢʽʚ 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 1, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʝʨʝʜʙʘʯʝ-

ʥʠʭ ʟʥʘʯʝʥʴ ʽ ʟʘʣʠʰʢʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʜʝʢʚʘʪʥʽʩʪʴ 

ʧʦʙʫʜʦʚʘʥʦʾ ʤʦʜʝʣʽ.  

ɺ ʧʽʜʩʫʤʢʫ, ʤʦʜʝʣʴ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧ-

ʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ɸɿ ʥʘʙʫʚʘʻ ʥʘʩʪʫʧʥʦʛʦ ʚʠʛʣʷʜʫ: 

 

ʇɼɸ = -9,84747 + (6,19627 ʍʩ)+(-0,05795 ʍʩ
2)+ 

(0,46085 ʍʘ) + (-0,00250 ʍʘ
2) + (0,00008 ʍb

2) +  

(-0,04821 Xb)    (4 

 

ʇʝʨʝʚʽʨʢʘ ʧʨʝʜʠʢʪʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʧʦʙʫʜʦʚʘʥʦʾ 

ʤʦʜʝʣʽ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ 30 ʧʘʮʽʻʥʪʘʭ ʟ ɸɿ, ʷʢʽ ʧʝ-

ʨʝʙʫʚʘʣʠ ʥʘ ʣʽʢʫʚʘʥʥʽ ʫ ʂʅʇʍʆʈ çʆʙʣʘʩʥʠʡ ʥʘʨ-

ʢʦʣʦʛʽʯʥʠʡ ʜʠʩʧʘʥʩʝʨè.  

ʆʙʩʪʝʞʫʚʘʥʠʤ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʡʪʠ 

ʧʩʠʭʦʜʽʘʛʥʦʩʪʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʠʢ, ʱʦ ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʠ ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʽ: 

Severity Of Alcohol Dependence Questionaire 

(SADQ-C), ʪʝʩʪʫ AUDIT, ʰʢʘʣʠ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʪʨʘ-

ʚʤʘʪʠʯʥʦʾ ʧʦʜʽʾ (ʐʆɺʊʇ), ʰʢʘʣʠ ʧʩʠʭʦʩʦʮʽʘʣʴ-

ʥʦʛʦ ʩʪʨʝʩʫ ʃ. ʈʽʜʝʨʘ, ʰʢʘʣʠ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʨʝʩʫ 

ʈSʄ-25, ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʚʠʨʘʞʝʥʦʩʪʽ ʧʩʠʭʦʧʘʪʦʣʦ-

ʛʽʯʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ Symptom Check List-90-

Revised ï SCL-90-R ʚ ʘʜʘʧʪʘʮʽʾ ʅ.ɺ. ʊʘʨʘʙʨʽʥʦʾ, 

ʰʢʘʣ ʜʝʧʨʝʩʽʾ ʽ ʪʨʠʚʦʛʠ ʄ. ɻʘʤʽʣʴʪʦʥʘ, ʘ ʪʘʢʦʞ ʤʝ-

ʪʦʜʠʢʠ ʜʽʘʛʥʦʩʪʠʢʠ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʜʝ-

ʟʘʜʘʧʪʘʮʽʾ ʂ. ʈʦʜʞʝʨʩʘ ʽ ʈ. ɼʘʡʤʦʥʜʘ. ɼʣʷ ʢʦʞʥʦʛʦ 

ʦʙʩʪʝʞʫʚʘʥʦʛʦ ʨʦʟʨʘʭʦʚʫʚʘʣʠʩʷ ʧʨʦʛʥʦʟʥʽ ʧʦʢʘʟ-

ʥʠʢʠ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘ-

ʥʦʶ ʥʘʤʠ ʤʦʜʝʣʣʶ, ʷʢʽ ʧʦʪʽʤ ʩʧʽʚʩʪʘʚʣʷʣʠʩʷ ʟ ʬʘʢ-

ʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘ ʰʢʘʣʦʶ ʜʝʟʘʜʘʧʪʠʚʥʦʩʪʽ 

ʤʝʪʦʜʠʢʠ ʜʽʘʛʥʦʩʪʠʢʠ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʜʝ-

ʟʘʜʘʧʪʘʮʽʾ ʂ. ʈʦʜʞʝʨʩʘ ʽ ʈ. ɼʘʡʤʦʥʜʘ. 

ɿʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʚʽʨʥʦ ʧʝʨʝʜʙʘʯʝʥʠʭ (ʚ ʤʝʞʘʭ 

Ñ10 ʙʘʣʽʚ) ʟʥʘʯʝʥʴ ʩʢʣʘʚ 96,7%. ʇʨʠ ʮʴʦʤʫ 83,3% 

ʧʝʨʝʜʙʘʯʝʥʴ ʧʝʨʝʙʫʚʘʣʠ ʚ ʤʝʞʘʭ Ñ5 ʙʘʣʽʚ ʚʽʜ ʬʘʢ-

ʪʠʯʥʦ ʦʜʝʨʞʘʥʠʭ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʝ-

ʩʪʫ ʦʧʠʪʫʚʘʥʠʤ, 63,3% ʧʝʨʝʜʙʘʯʝʥʴ ï ʫ ʤʝʞʘʭ Ñ3 

ʙʘʣʽʚ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʥʘʚʦʜʷʪʴʩʷ ʪʨʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ: 

1. ʇʘʮʽʻʥʪ ɺ.ʇ., 46 ʨʦʢʽʚ. ʇʦʢʘʟʥʠʢ ʟʘ ʰʢʘʣʦʶ 

SADQ ï 48 ʙʘʣʽʚ, ʟʘ ʰʢʘʣʦʶ AUDIT ï 33 ʙʘʣʠ. ʇʦ-

ʢʘʟʥʠʢ ʟʘ ʰʢʘʣʦʶ ʈʽʜʝʨʘ ï 2,29 ʙʘʣʽʚ, ʟʘ ʐʆɺʊʇ ï 

53 ʙʘʣʠ, ʟʘ ʰʢʘʣʦʶ ʈSʄ-25 ï 161 ʙʘʣ. ʇʦʢʘʟʥʠʢ ʟʘ 

ʰʢʘʣʦʶ ʜʝʧʨʝʩʽʾ ʄ. ɻʘʤʽʣʴʪʦʥʘ ï 17 ʙʘʣʽʚ, ʟʘ ʰʢʘ-

ʣʦʶ ʪʨʠʚʦʛʠ ʄ. ɻʘʤʽʣʴʪʦʥʘ ï 19 ʙʘʣʽʚ; ʧʦʢʘʟʥʠʢʠ ʟʘ 

ʰʢʘʣʘʤʠ ʦʧʠʪʫʚʘʣʴʥʠʢʘ SCL-90-R: ʩʦʤʘʪʠʟʘʮʽʾ ï 

0,7 ʙʘʣʽʚ, ʦʙʩʝʩʠʚʥʦ-ʢʦʤʧʫʣʴʩʠʚʥʠʭ ʨʦʟʣʘʜʽʚ ï 0,5 

ʙʘʣʽʚ, ʤʽʞʦʩʦʙʠʩʪʽʩʥʦʾ ʩʝʥʟʠʪʠʚʥʦʩʪʽ ï 0,2 ʙʘʣʠ, ʜʝ-

ʧʨʝʩʽʾ ï 0,8 ʙʘʣʽʚ, ʪʨʠʚʦʞʥʦʩʪʽ ï 0,3 ʙʘʣʠ, ʚʦʨʦʞʦʩʪʽ 

ï 0,3 ʙʘʣʠ, ʬʦʙʽʯʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ï 0,3 ʙʘʣʠ, ʧʘʨʘ-

ʥʦʷʣʴʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ ï 0,5 ʙʘʣʽʚ, ʧʩʠʭʦʪʠʟʤʫ ï 

0,6 ʙʘʣʽʚ. ɿʘʛʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘ ʬʘʢʪʦʨʦʤ ʘʜʜʠʢʮʽʾ 

ï 81 ʙʘʣ, ʟʘ ʬʘʢʪʦʨʦʤ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ ï 

195,04 ʙʘʣʠ, ʟʘ ʬʘʢʪʦʨʦʤ ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘ-

ʪʫʩʫ ï 40,2 ʙʘʣʠ. ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʧʦʢʘʟʥʠʢ ʧʩʠʭʦʩʦ-

ʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʦʜʝʣʣʶ 

ï 160,2 ʙʘʣʠ. ʌʘʢʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘ ʰʢʘʣʦʶ ʜʝʟʘ-

ʜʘʧʪʠʚʥʦʩʪʽ ʤʝʪʦʜʠʢʠ ʜʽʘʛʥʦʩʪʠʢʠ ʩʦʮʽʘʣʴʥʦ-ʧʩʠ-

ʭʦʣʦʛʽʯʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʂ. ʈʦʜʞʝʨʩʘ ʽ ʈ. ɼʘʡʤʦʥʜʘ 

ï 161 ʙʘʣ. 

2. ʇʘʮʽʻʥʪ ʆ.ɺ.,34 ʨʦʢʠ. ʇʦʢʘʟʥʠʢ ʟʘ ʰʢʘʣʦʶ 

SADQ ï 40 ʙʘʣʽʚ, ʟʘ ʰʢʘʣʦʶ AUDIT ï 21 ʙʘʣ. ʇʦʢʘ-

ʟʥʠʢ ʟʘ ʰʢʘʣʦʶ ʈʽʜʝʨʘ ï 1,29 ʙʘʣʽʚ, ʟʘ ʐʆɺʊʇ ï 25 

ʙʘʣʠ, ʟʘ ʰʢʘʣʦʶ ʈSʄ-25 ï 132 ʙʘʣʠ. ʇʦʢʘʟʥʠʢ ʟʘ 

ʰʢʘʣʦʶ ʜʝʧʨʝʩʽʾ ʄ. ɻʘʤʽʣʴʪʦʥʘ ï 16 ʙʘʣʽʚ, ʟʘ ʰʢʘ-

ʣʦʶ ʪʨʠʚʦʛʠ ʄ. ɻʘʤʽʣʴʪʦʥʘ ï 13 ʙʘʣʽʚ; ʧʦʢʘʟʥʠʢʠ ʟʘ 

ʰʢʘʣʘʤʠ ʦʧʠʪʫʚʘʣʴʥʠʢʘ SCL-90-R: ʩʦʤʘʪʠʟʘʮʽʾ ï 

1,0 ʙʘʣʠ, ʦʙʩʝʩʠʚʥʦ-ʢʦʤʧʫʣʴʩʠʚʥʠʭ ʨʦʟʣʘʜʽʚ ï 0,4 

ʙʘʣʠ, ʤʽʞʦʩʦʙʠʩʪʽʩʥʦʾ ʩʝʥʟʠʪʠʚʥʦʩʪʽ ï 0,4 ʙʘʣʠ, ʜʝ-

ʧʨʝʩʽʾ ï 0,6 ʙʘʣʽʚ, ʪʨʠʚʦʞʥʦʩʪʽ ï 0,5 ʙʘʣʠ, ʚʦʨʦʞʦʩʪʽ 
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ï 0,3 ʙʘʣʠ, ʬʦʙʽʯʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ï 0,1 ʙʘʣʠ, ʧʘʨʘ-

ʥʦʷʣʴʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ ï 0,3 ʙʘʣʽʚ, ʧʩʠʭʦʪʠʟʤʫ ï 

0,2 ʙʘʣʽʚ. ɿʘʛʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘ ʬʘʢʪʦʨʦʤ ʘʜʜʠʢʮʽʾ 

ï 61 ʙʘʣ, ʟʘ ʬʘʢʪʦʨʦʤ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ ï 

42,43 ʙʘʣʠ, ʟʘ ʬʘʢʪʦʨʦʤ ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘ-

ʪʫʩʫ ï 32,8 ʙʘʣʠ. ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʧʦʢʘʟʥʠʢ ʧʩʠʭʦʩʦ-

ʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʦʜʝʣʣʶ 

ï 148,0 ʙʘʣʠ. ʌʘʢʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘ ʰʢʘʣʦʶ ʜʝʟʘ-

ʜʘʧʪʠʚʥʦʩʪʽ ʤʝʪʦʜʠʢʠ ʜʽʘʛʥʦʩʪʠʢʠ ʩʦʮʽʘʣʴʥʦ-ʧʩʠ-

ʭʦʣʦʛʽʯʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʂ. ʈʦʜʞʝʨʩʘ ʽ ʈ. ɼʘʡʤʦʥʜʘ 

ï 148 ʙʘʣʽʚ. 

3. ʇʘʮʽʻʥʪ ʉ.ɿ.,29 ʨʦʢʽʚ. ʇʦʢʘʟʥʠʢ ʟʘ ʰʢʘʣʦʶ 

SADQ ï 46 ʙʘʣʽʚ, ʟʘ ʰʢʘʣʦʶ AUDIT ï 21 ʙʘʣ. ʇʦʢʘ-

ʟʥʠʢ ʟʘ ʰʢʘʣʦʶ ʈʽʜʝʨʘ ï 1,29 ʙʘʣʽʚ, ʟʘ ʐʆɺʊʇ ï 25 

ʙʘʣʠ, ʟʘ ʰʢʘʣʦʶ ʈSʄ-25 ï 120 ʙʘʣʠ. ʇʦʢʘʟʥʠʢ ʟʘ 

ʰʢʘʣʦʶ ʜʝʧʨʝʩʽʾ ʄ. ɻʘʤʽʣʴʪʦʥʘ ï 18 ʙʘʣʽʚ, ʟʘ ʰʢʘ-

ʣʦʶ ʪʨʠʚʦʛʠ ʄ. ɻʘʤʽʣʴʪʦʥʘ ï 13 ʙʘʣʽʚ; ʧʦʢʘʟʥʠʢʠ ʟʘ 

ʰʢʘʣʘʤʠ ʦʧʠʪʫʚʘʣʴʥʠʢʘ SCL-90-R: ʩʦʤʘʪʠʟʘʮʽʾ ï 

0,2 ʙʘʣʠ, ʦʙʩʝʩʠʚʥʦ-ʢʦʤʧʫʣʴʩʠʚʥʠʭ ʨʦʟʣʘʜʽʚ ï 0,4 

ʙʘʣʠ, ʤʽʞʦʩʦʙʠʩʪʽʩʥʦʾ ʩʝʥʟʠʪʠʚʥʦʩʪʽ ï 0,3 ʙʘʣʠ, ʜʝ-

ʧʨʝʩʽʾ ï 0,5 ʙʘʣʽʚ, ʪʨʠʚʦʞʥʦʩʪʽ ï 0,0 ʙʘʣʠ, ʚʦʨʦʞʦʩʪʽ 

ï 0,0 ʙʘʣʠ, ʬʦʙʽʯʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ ï 0,1 ʙʘʣʠ, ʧʘʨʘ-

ʥʦʷʣʴʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ ï 0,3 ʙʘʣʽʚ, ʧʩʠʭʦʪʠʟʤʫ ï 

0,3 ʙʘʣʽʚ. ɿʘʛʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘ ʬʘʢʪʦʨʦʤ ʘʜʜʠʢʮʽʾ 

ï 67 ʙʘʣʽʚ, ʟʘ ʬʘʢʪʦʨʦʤ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʝʩʫ ï 

38,57 ʙʘʣʽʚ, ʟʘ ʬʘʢʪʦʨʦʤ ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘ-

ʪʫʩʫ ï 33,1 ʙʘʣʠ. ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʧʦʢʘʟʥʠʢ ʧʩʠʭʦʩʦ-

ʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʦʜʝʣʣʶ 

ï 149,7 ʙʘʣʽʚ. ʌʘʢʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘ ʰʢʘʣʦʶ ʜʝʟʘ-

ʜʘʧʪʠʚʥʦʩʪʽ ʤʝʪʦʜʠʢʠ ʜʽʘʛʥʦʩʪʠʢʠ ʩʦʮʽʘʣʴʥʦ-ʧʩʠ-

ʭʦʣʦʛʽʯʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʂ. ʈʦʜʞʝʨʩʘ ʽ ʈ. ɼʘʡʤʦʥʜʘ 

ï 148 ʙʘʣʽʚ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ, ʯʠʥʦʤ, ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʘʜʝʢʚʘʪʥʘ ʥʝʣʽʥʽʡʥʘ (ʢʚʘʜʨʘʪʠʯʥʘ) ʤʦʜʝʣʴ ʟʘʣʝʞʥʦ-

ʩʪʽ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ɸɿ ʚʽʜ 

ʘʜʜʠʢʪʠʚʥʠʭ, ʩʪʨʝʩʦʚʠʭ ʪʘ ʧʩʠʭʦʧʘʪʦʣʦʛʽʯʥʠʭ ʧʘ-

ʨʘʤʝʪʨʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʠʩʦʢʦʶ ʜʝʪʝʨʤʽʥʘʥʪʥʽʩʪʶ ʽ ʧʨʠʜʘʪʥʘ ʜʣʷ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʫ ʧʨʘʢʪʠʮʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʜʣʷ ʧʨʦʛʥʦʟʫ-

ʚʘʥʥʷ ʩʪʘʥʫ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʫ ʭʚʦʨʠʭ 

ʥʘ ɸɿ. 

ʊʝʦʨʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ 

ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʤʘʡʞʝ ʚʠʯʝʨʧʥʦ ʦʧʠʩʫʻ ʚʠ-

ʥʠʢʥʝʥʥʷ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ 

ɸɿ, ʘ ʧʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ï ʫ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʾʾ ʣʽʢʘʨʷʤʠ ʧʨʘʢʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠ ʜʣʷ ʧʨʦʛʥʦ-

ʟʫʚʘʥʥʷ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʾ ʜʝʟʘʜʘʧʪʘʮʽʾ ʫ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʧʘʮʽʻʥʪʘ ʟ ʚʠʩʦʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʽ ʥʘʜʽʡʥʽʩʪʶ. 
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Abstract 

The nature of postoperative cognitive changes depends on the type of anesthesia, somatic and neurological 

status, as well as on the patient's age. 

The aim of the study was to study the dynamics of changes in the state of cognitive function on the Schulte 

scale in patients after surgery using general anesthesia on the background of neuroprotective therapy. 

To achieve this goal, we conducted a study of the cognitive sphere in 126 patients with acute surgical pathol-

ogy on days 1, 7, 30 after surgery compared with the preoperative period. The study was conducted on the basis 

of the Kharkiv City Clinical Hospital of Emergency and Emergency Medical Aid. prof. A.I. Meshchaninov. All 

patients underwent standard intravenous premedication. Surgery was performed under conditions of general mul-

ticomponent anesthesia with artificial ventilation of the lungs using propofol and fentanyl. Patients on the back-

ground of standard postoperative therapy added neuroprotective drug according to the scheme. 

In the short periods of observation, the restoration of cognitive function by the Schulte test in young patients 

was noted. Recovery in the postoperative period was gradual in other age groups. 

After a month of research, the state of cognitive function in patients according to Schulte's test significantly 

improved from the values before the operation in patients of groups 1 and 2, but in patients of group 3, they did 

not fully recover. 

 

Keywords: cognitive function, anesthesia, neuropsychological tests. 

 

Literature noted that in the early postoperative pe-

riod, changes in the cognitive sphere of varying sever-

ity are determined in approximately 30% of surgical in-

terventions performed under general anesthesia, which 

are observed in 10% of patients for three months [1-

12]. 

Under general anesthesia, characteristic changes 

in all age groups are identified, among which, first of 

all, changes in brain perfusion, intracranial hyperten-

sion and other brain functions, neurotoxic effects with 

impaired synaptogenesis, induction of neurodegenera-

tion, stimulation of neuronal apoptosis should be noted. 

As a result, these changes may further cause the occur-

rence of various disorders of higher brain activity. 

The nature of postoperative cognitive changes de-

pends on the type of anesthesia, somatic and neurolog-

ical status, as well as on the patient's age. 

The authors found that postoperative cognitive 

dysfunction is manifested mainly by impaired memory, 

thinking, speed and consistency, difficulty concentrat-

ing, reactivity. These changes reduce mental perfor-

mance, mood, and adaptive traits [7, 8]. 

The aim of the study was to study the dynamics of 

changes in the state of cognitive function on the Schulte 

scale in patients after surgery using general anesthesia 

on the background of neuroprotective therapy. 

To achieve this goal, we conducted a study of the 

cognitive sphere in 126 patients with acute surgical pa-

thology on days 1, 7, 30 after surgery compared with 

the preoperative period. 

The study was conducted on the basis of the 

Kharkiv City Clinical Hospital of Emergency and 

Emergency Medical prof. A.I. Meshchaninov (2008-

2018). 

All patients underwent standard intravenous pre-

medication. Surgery was performed under conditions 

of general multicomponent anesthesia with artificial 

ventilation of the lungs using propofol and fentanyl. Pa-

tients on the background of standard postoperative ther-

apy added neuroprotective drug according to the 

scheme. 

The duration of the operation is 89.6 Ñ 31.2, age 

from 18 to 80 years. 

Group 1 (n = 43) - young patients (18-44 years); 

mean age 32.3 Ñ 2.4 years, 24 men, 19 women. 
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Group 2 (n = 41) - patients of middle age (44-60 

years); mean age 48.7 Ñ 6.1 years, 19 men, 22 women. 

Group 3 (n = 42) - elderly patients (60-80 years); 

mean age 73.1 Ñ 6.1 years, 20 men, 22 women. 

The dynamics of the results of Schulte's test 

against the background of neuroprotective therapy. 

Before surgery, the value of Schulte's test results 

was 52.7 Ñ 1.4 s. The value had a strong inverse rela-

tionship to the age of the patients. In patients of group 

1, it was 45.1 Ñ 1.2, in patients of group 2 it was 54.1 Ñ 

1.6, and patients in group 3 were 59.1 Ñ 1.4 s. 

In the course of the study on the background of 

neuroprotective therapy, changes in cognitive function 

were obtained, which depended on the patient's age and 

the period after surgery. 

On day 1, in patients of all groups after surgery, 

against the background of neuroprotective therapy, the 

Schulte sample rate was 37.8% lower than the maxi-

mum possible value of this test and 30.7% lower than 

the value of this test before the operation. The test score 

of Schulte on the background of neuroprotective ther-

apy also differed in all groups of patients for 1 day. 

Patients in group 1 on day 1 after surgery against 

the background of neuroprotective therapy, the Schulte 

sample rate was 7.0% lower than the maximum possi-

ble value for this test and 18.6% lower than the value 

for this test in the period before the operation in patients 

of this group. 

In patients of group 2 on day 1 after surgery, the 

rate of Schulte's test was 39.2% lower than the maxi-

mum possible value for this test and 29.2% lower than 

the value for this test in the period before the operation 

in patients of this group. 

In patients of group 3 on day 1 after surgery, the 

rate of Schulte's test was 67.4% lower than the maxi-

mum possible value for this test and 41.6% lower than 

the value of this test in the period before the operation 

in patients of this group. 

On day 7 in patients of all groups after surgery, 

against the background of neuroprotective therapy, the 

rate of Schulte's test was 23.0% lower than the maxi-

mum possible value of this test and 16.6% lower than 

the value of this test before the operation. 

The rate of Schulte's test on the background of 

neuroprotective therapy also differed in all groups of 

patients on the 7th day. 

On day 7 of the study, the state of cognitive func-

tion in patients improved relative to the state on day 1 

in all groups, respectively. 

In patients of group 1 on day 7 after surgery, the 

rate of Schulte's test was almost at the level of the max-

imum possible value for this test and 5.9% lower than 

the value of this test in the period before the operation 

in patients of this group. 

In patients of group 2 on day 7 after surgery, the 

rate of Schulte's test was 18.4% lower than the maxi-

mum possible value for this test and 9.4% lower than 

the value for this test in the period before the operation 

in patients of this group. 

In patients of group 3 on day 7 after surgery, the 

rate of Schulte's test was 55.0% lower than the maxi-

mum possible value for this test and 31.1% lower than 

the value of this test in the period before the operation 

in patients of this group. 

The rate of Schulte's test on the background of 

neuroprotective therapy also differed in all groups of 

patients after 1 month. After a month of research, the 

state of cognitive function in patients with Schulte's test 

significantly improved from the values before the oper-

ation in patients of groups 1 and 2, but in patients of 

group 3, they did not fully recover. 

In patients of group 1, one month after surgery, the 

rate of Schulte's test was completely restored compared 

to the maximum possible test result and improved by 

7.7% of the values before the operation in patients of 

this group. 

In patients of group 2, one month after surgery, the 

Schulte sample rate was 8.4% lower than the maximum 

possible value for this test and recovered to the value 

for this test, in the period before the operation, in pa-

tients of this group. 

Patients of the 3 groups a month after surgery, the 

rate of Schulte's test was 20.8% lower than the maxi-

mum possible value for this test and 2.1% lower than 

the value of this test, in the period before the operation, 

in patients of this group. 

On day 1 of the study, on the background of neu-

roprotective therapy, there is a strong direct correlation 

between the degree of reduction of the Schulte sample 

value and the patient's age: 0.98. The trends of correla-

tion dependence are observed on the 7th day: 0.99, a 

month after the operation: 0.94. 

Thus, on day 1 after surgery, the results of 

Schulte's test values deteriorated from the values to the 

operation, more significantly in patients of group 3 

(41.6% of the level to the operation). Over the course 

of the month, the status of the Schulte sample indicators 

improved significantly. A less significant decrease in 

Schulte's test on day 1 was observed in patients of 

group 1 (18.6% of the values before the operation). Pa-

tients in group 2 had a worse picture than in patients in 

group 1; for 1 day, the results of Schulte's test signifi-

cantly decreased by 29.2% from the values before the 

operation. Patients in group 1 had significantly im-

proved on day 7 (5.9% of the values before the opera-

tion) and complete recovery and improvement of the 

level to the operation in a month. On the 30th day of the 

study, the recovery of indicators was in patients of 

group 2 and improvements from preoperative values in 

patients of group 1. The deterioration of Schulte's test 

results from 1 day gradually recovered in each group 

and, fully resumed in patients of group 2 and improved 

in patients of group 1. 

Indicators of Schulte's test on the background of 

neuroprotective therapy after surgery from the highest 

possible result in all study periods had a proportional 

dependence on age for 1 day (7.0%, 39.2%, 67.4%), for 

7 days (0%, 18 4%, 55.0%), after 1 month (0%, 8.4%, 

20.8%, respectively). 

In the short periods of observation, the restoration 

of cognitive function by the Schulte test in young pa-

tients was noted. Recovery in the postoperative period 

was gradual in other age groups. 
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Abstract 
As a result of the analysis, it was possible to establish that cluster analysis makes it possible to identify areas 

that have similar problems related to the level and trends of common and primary morbidity. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ 

ʪʝʨʨʠʪʦʨʠʠ, ʠʤʝʶʱʠʝ ʩʭʦʞʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʨʦʚʥʝʤ ʠ ʪʝʥʜʝʥʮʠʷʤʠ ʦʙʱʝʡ ʠ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝ-

ʚʘʝʤʦʩʪʠ.  

 

Keywords: incidence; cluster analysis; segmentation of territories. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ; ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ; ʩʝʛʤʝʥʪʘʮʠʷ ʪʝʨʨʠʪʦʨʠʡ. 

 

ɺʚʝʜʝʥʠʝ. ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ (ʈɹ) ʷʚʣʷ-

ʝʪʩʷ ʢʨʫʧʥʳʤ ʮʝʥʪʨʦʤ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʠ ʥʝʬʪʝ-

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʨʝʩʧʫʙʣʠʢ ʚ ʩʦ-

ʩʪʘʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʌ). ʊʝʨʨʠʪʦʨʠʷ ʈɹ 

ʥʝʦʜʥʦʨʦʜʥʘ ʧʦ ʪʝʤʧʘʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʫʨʦʚʥʶ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʨʝ-

ʜʝʣʷʶʪʩʷ ʩʪʝʧʝʥʴʶ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɺ 

ʨʝʡʪʠʥʛʝ ʩʫʙʲʝʢʪʦʚ ʈʌ ʧʦ ʫʨʦʚʥʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʯʠʩʣʫ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʨʝʩʧʫʙʣʠʢʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʣʘʙʳʭ ʧʦʟʠʮʠʷʭ, ʟʘʥʠʤʘʷ ʚ ʨʝʡʪʠʥʛʝ ʧʦ ʢʘʯʝʩʪʚʫ 

ʞʠʟʥʠ ʪʦʣʴʢʦ 21 ʤʝʩʪʦ ʩʨʝʜʠ 85 ʩʫʙʲʝʢʪʦʚ ʈʌ [1]. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʜʠʥʘʤʠʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʪʦ ʚ ʈɹ 

ʥʘʙʣʶʜʘʝʪʩʷ ʝʝ ʨʦʩʪ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ. 

ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘ-

ʝʤʦʩʪʠ ʢʘʢ ʚʩʝʛʦ (177082,5Ñ3513,2) (t=13,1, 

p<0.000), ʪʘʢ ʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ 

(163460,2Ñ3986,6) (t=9,5, p<0.000) ʧʨʝʚʳʰʘʶʪ ʘʥʘ-

ʣʦʛʠʯʥʳʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʝ ʟʥʘʯʝʥʠʷ 

(151017,4Ñ2710,2 ʠ 137574,5Ñ2143,2 ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʘʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ (ʄʆ) ʈɹ ʠ ʚʳʷʚʣʝ-

ʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʩ ʥʘʠʙʦʣʴʰʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ. ɺ 

ʭʦʜʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ, ʧʦʟ-

ʚʦʣʷʶʱʝʛʦ ʚʳʷʚʠʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘ-

ʣʠʟ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʩʠʩʪʝʤʝ Statistica. ʉʣʝʜʫʝʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʘʩʪʝʨʦʚ ʪʝʨʨʠʪʦʨʠʡ 

ʧʦ ʫʨʦʚʥʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʘʞʥʦ, ʚʦ-ʧʝʨʚʳʭ, ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʜʠʮʠʥ-

ʩʢʦʡ ʧʦʤʦʱʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʵʪʦʛʦ ʨʝʩʫʨʩʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʩʝʛ-

ʤʝʥʪʘʮʠʷ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʫʨʦʚʥʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʥʦ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪ 

ʧʨʠʥʠʤʘʝʤʳʭ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ 

ʢʦʥʢʨʝʪʥʦʤ ʩʝʛʤʝʥʪʝ ʪʝʨʨʠʪʦʨʠʡ ʨʝʩʧʫʙʣʠʢʠ. ʎʝʣʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ - ʩʝʛʤʝʥʪʠʨʦʚʘʪʴ ʪʝʨʨʠʪʦʨʠʶ ʈʝʩ-

ʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ (ʈɹ) ʧʦ ʫʨʦʚʥʶ ʦʙʱʝʡ ʠ 

ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ 

ʈɹ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ 142947 ʢʤĮ, ʧʣʦʪ-

ʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ï 28,48 ʯʝʣ./ʢʤ2, ʫʜʝʣʴʥʳʡ ʚʝʩ ʛʦ-

ʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ï 61,7 %. ʉʪʦʣʠʮʘ ʨʝʩʧʫʙʣʠʢʠ 

ï ʛ.ʋʬʘ, ʟʘʥʠʤʘʝʪ 11-ʝ ʤʝʩʪʦ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝ-

ʣʝʥʠʷ ʛʦʨʦʜʦʚ-ʤʠʣʣʠʦʥʝʨʦʚ ʚ ʈʌ. ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ 
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ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʦʙʲʝʜʠʥʝʥʠʝ 

ʥʘʙʣʶʜʝʥʠʡ ʧʦ 54 ʄʆ ʠ 8 ʛʦʨʦʜʩʢʠʤ ʦʢʨʫʛʘʤ (ʟʘ 

2000-2015 ʛʛ.). ʀʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʙʘʟʳ ʜʘʥ-

ʥʳʭ ʌʝʜʝʨʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʩʦʮʠ-

ʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʋʧʨʘʚʣʝʥʠʷ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ (ʬʦʨʤʘ ˉ12) ʠ ʦʬʠʮʠʘʣʴʥʳʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʬʦʨʤ ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʌʝ-

ʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ 

ʈɹ ʠ ʈʦʩʩʪʘʪʘ [2-4]. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ 

k-means ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʨʝʡʪʠʥʛʦʚʦʡ 

ʦʮʝʥʢʠ. ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʩʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʟʘ-

ʙʦʣʝʚʘʝʤʦʩʪʠ ʠʤʝʪʁ ʜʚʘ ʠʥʜʝʢʩʘ ʠʟʤʝʨʝʥʠʷ (ʚʨʝ-

ʤʝʥʥʦʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ), ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʪʝʨʨʠ-

ʪʦʨʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʢʘʢ ʧʦ ʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʚʘʣʘʤ 

ʟʘ 2000-2004, 2005-2009 ʠ 2010-2015ʛʛ., ʪʘʢ ʠ ʧʦ 

ʄʆ, ʦʙʲʝʜʠʥʝʥʥʳʤ ʚ ʦʜʥʦʨʦʜʥʳʝ ʛʨʫʧʧʳ, ʠʤʝʶ-

ʱʠʤ ʙʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ. ʆʧʪʠʤʘʣʴʥʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʛʨʫʧʧ (m), ʠʩʭʦʜʷ ʠʟ ʤʦʱʥʦʩʪʠ ʠʩʩʣʝʜʫʝ-

ʤʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ (n), ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ 

ʬʦʨʤʫʣʝ ʉʪʝʨʜʞʝʩʩʘ [5]:  

m=1+3,222lgּו ρ σȟςςςÌÇχτρυ. 
 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʣʘʩʪʝʨʦʚ ʧʨʦ-

ʚʦʜʠʣʘʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʪʝʨʨʠʪʦ-

ʨʠʡ ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ k-means. ʇʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʠʝ 

ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʪʝʨʘ ʧʦ ʢʘʞʜʦʤʫ ʯʘʩʪʥʦʤʫ ʧʦʢʘʟʘ-

ʪʝʣʶ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʣʘʩʪʝʨʳ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʉʨʝʜʥʠʝ ʟʥʘʯʝ-

ʥʠʷ ʢʣʘʩʪʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʝʡ-

ʪʠʥʛʘ ʚʳʷʚʣʝʥʥʳʭ ʛʨʫʧʧ. ʈʝʡʪʠʥʛʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʜʣʷ ʨʘʩʯʝʪʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʭ ʦʙʦʙʱʝʥʥʳʝ ʬʘʢʪʦʨʳ. ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦ-

ʢʘʟʘʪʝʣʴ ʩʢʣʘʜʳʚʘʝʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʯʘʩʪʥʳʭ ʨʝʡʪʠʥʛʦʚ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʩʪʦʷ-

ʥʠʝʤ ʜʦ ʦʙʲʝʢʪʘ-ʵʪʘʣʦʥʘ, ʠʤʝʶʱʝʛʦ ʥʘʠʚʳʩʰʠʡ 

ʨʝʡʪʠʥʛ: 

 

ʨʝʡʪʠʥʛ: Ὑ В ὴʂ ὴ ȟὭ ρȟȣȟὰ  , 

ʛʜʝ ʨɻ ï ʨʝʡʪʠʥʛ ʵʪʘʣʦʥʘ, ʨj ï ʨʝʡʪʠʥʛ ʢʣʘʩʪʝʨʘ, 

l ï ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʙʱʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, i ï ʥʦʤʝʨ 

ʬʘʢʪʦʨʘ, j ï ʥʦʤʝʨ ʧʦʢʘʟʘʪʝʣʷ, ki ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘ-

ʟʘʪʝʣʝʡ, ʚʢʣʶʯʝʥʥʳʭ ʚ iïr ʡ ʦʙʦʙʱʝʥʥʳʡ ʬʘʢʪʦʨ, ï 

i ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1 ʜʦ l, ï j ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1 ʜʦ ki [6]. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʧʨʦʚʝʜʝʥʘ ʚʪʦʨʠʯʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʥʘ ʧʷʪʴ 

ʛʨʫʧʧ (ʤʝʪʦʜʦʤ k-means.), ʢʦʪʦʨʳʝ ʠʥʪʝʨʧʨʝʪʠʨʦ-

ʚʘʥʳ ʢʘʢ ʦʙʲʝʢʪʳ ʩ ʦʯʝʥʴ ʥʠʟʢʠʤ, ʥʠʟʢʠʤ, ʩʨʝʜʥʠʤ, 

ʚʳʩʦʢʠʤ ʠ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ. ʈʘʥʞʠʨʦʚʘ-

ʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʦʪ ʥʘʠʣʫʯʰʝʛʦ ʟʥʘʯʝʥʠʷ ʢ ʥʘʠʭʫʜ-

ʰʝʤʫ. ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʜʣʷ ʦʩʥʦʚ-

ʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ Statistica ʚʝʨʩʠʠ 8.0. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝ-

ʣʝʥʠʷ ʈɹ ʥʘ ʥʘʯʘʣʦ 2015ʛ ʩʦʩʪʘʚʠʣʘ 4071064 ʯʝʣʦ-

ʚʝʢ; ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2000ʛ ʦʥʘ ʩʥʠʟʠʣʘʩʴ ʥʘ 0,94% 

ʟʘ ʩʯʝʪ ʤʠʛʨʘʮʠʦʥʥʦʡ ʫʙʳʣʠ. ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝ-

ʥʠʷ ʈʦʩʩʠʠ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 241,1 

ʪʳʩ. ʯʝʣʦʚʝʢ (ʥʘ 0,16%). ʇʨʠ ʵʪʦʤ ʯʠʩʣʝʥʥʦʩʪʴ ʜʝʪ-

ʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ (0-14 ʣʝʪ) ʚ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʈɹ ʩʥʠʟʠʣʘʩʴ ʥʘ 11,7% (ʩ 881322 ʜʦ 

768491 ʯʝʣʦʚʝʢ); ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ (18 ʣʝʪ ʠ 

ʩʪʘʨʰʝ) ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 

5,6% (ʩ 3008599 ʜʦ 3177049 ʯʝʣʦʚʝʢ). ɿʘ ʘʥʘʣʠʟʠʨʫ-

ʝʤʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʢʘʢ ʦʙʱʝʡ, ʪʘʢ ʠ ʧʝʨ-

ʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈɹ ʧʦ ʙʦʣʴʰʠʥ-

ʩʪʚʫ ʢʣʘʩʩʦʚ ʙʦʣʝʟʥʝʡ, ʢʨʦʤʝ ʥʝʢʦʪʦʨʳʭ ʠʥʬʝʢʮʠ-

ʦʥʥʳʭ ʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʙʦʣʝʟʥʝʡ, ʙʦʣʝʟʥʝʡ ʛʣʘʟʘ ʠ 

ʝʛʦ ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʧʠ-

ʱʝʚʘʨʝʥʠʷ, ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ. ʇʦ ʜʘʥ-

ʥʳʤ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʟʘ 2000-2015 ʛʛ. ʫʨʦʚʝʥʴ 

ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ ʦʙʨʘʱʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʚ ʫʯʨʝʞʜʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʪʘʢʞʝ ʠʤʝʣ ʪʝʥʜʝʥ-

ʮʠʶ ʢ ʨʦʩʪʫ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʝʜʠ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʧʦ ʚʩʝʤ ʢʣʘʩʩʘʤ ʙʦʣʝʟʥʝʡ. ɺ ʜʠʥʘ-

ʤʠʢʝ ʧʦʢʘʟʘʪʝʣʴ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫʚʝʣʠʯʠʣʩʷ 

ʢʘʢ ʩʨʝʜʠ ʜʝʪʝʡ (ʩ 202188,3 ʜʦ 213112,7) ʠ ʧʦʜʨʦʩʪ-

ʢʦʚ (ʩ 193341,3 ʜʦ 265827,0), ʪʘʢ ʠ ʚʟʨʦʩʣʳʭ (ʩ 

153647,0 ʜʦ 170668,6) ʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ (ʩ 

166178,9 ʜʦ 181488,0 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ). ʇʨʠ 

ʵʪʦʤ ʫʨʦʚʝʥʴ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ ʧʨʝʚʳ-

ʰʘʣ ʪʘʢʦʚʦʡ ʜʣʷ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ 1,4 ʨʘʟʘ 

(p<0,001), ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʦʡ ʟʘ-

ʙʦʣʝʚʘʝʤʦʩʪʴʶ ʙʦʣʝʟʥʷʤʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 

(55,5%). ʆʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚʩʝʛʦ 

(177082,5Ñ3513,2) ʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈɹ 

(163460,2Ñ3986,6) ʙʳʣʘ ʚʳʰʝ ʘʥʘʣʦʛʠʯʥʳʭ ʩʨʝʜʥʝ-

ʨʦʩʩʠʡʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (151017,4Ñ2710,2 ʠ 

137574,5Ñ2143,2%ʦʦʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺʧʝʨʚʳʝ 

ʚʳʷʚʣʝʥʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʠ 

ʚʟʨʦʩʣʳʭ ʚ ʈɹ (86306,9 ʠ 65664,1%ʦʦʦ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ) ʙʳʣʘ ʚʳʰʝ ʘʥʘʣʦʛʠʯʥʳʭ ʩʨʝʜʥʝʨʦʩʩʠʡ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʧʦ ʈʌ 76814.1 ʠ 55482.2%ʦʦʦ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ɺ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʩʝʛʦ ʥʘʩʝ-

ʣʝʥʠʷ ʈɹ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ 

ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʦʩʪʘʚʠʣʠ ʙʦʣʝʟʥʠ ʦʨʛʘ-

ʥʦʚ ʜʳʭʘʥʠʷ (ɹʆɼ) (21,1%) ʩ ʫʨʦʚʥʝʤ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʦʩʪʠ 37265,2Ñ420,2 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ (ʧʦ 

ʈʌ 37136,6Ñ416,9%ʦʦʦ). ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ - ʙʦʣʝʟʥʠ 

ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (12,1%) ʩ ʫʨʦʚʥʝʤ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 21773,8Ñ1452,0%ʦʦʦ (ʧʦ ʈʌ 

20144,2Ñ845,9%ʦʦʦ). ʊʨʝʪʴʝ ʤʝʩʪʦ ʟʘʥʠʤʘʣʠ ʙʦ-

ʣʝʟʥʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ (10,6 %) ʩʦ ʩʨʝʜʥʠʤ ʧʦ-

ʢʘʟʘʪʝʣʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 18560,7Ñ1156,8% 

ʦʦʦ (ʧʦ ʈʌ 11279,9Ñ74,6%ʦʦʦ). ɼʘʣʝʝ ʥʘʭʦʜʠʣʠʩʴ 

ʙʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ (7,2%), 

ʤʦʯʝʧʦʣʦʚʦʡ (ɹʄʇʉ) (7,0%), ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (ɹʂʄʉ) (6,9%), 

ʪʨʘʚʤʳ, ʦʪʨʘʚʣʝʥʠʷ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʧʦʩʣʝʜ-

ʩʪʚʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʧʨʠʯʠʥ (6,3%) (ʟʘ 2000-

2015ʛʪ.). ɺ ʩʪʨʫʢʪʫʨʝ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʨʘʥʛʦʚʳʝ ʤʝʩʪʘ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʚ 

ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ɹʆɼ (35%), ʪʨʘʚʤʳ ʠ ʦʪʨʘʚʣʝ-

ʥʠʷ (12,9%), ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ (6,8%), 

ɹʄʇʉ (6,7%), ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ (6,6%), 

ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ (4,8%), ɹʂʄʉ 

(4,1%). ɿʘ 2000-2015 ʛʛ. ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʡ ʟʘʙʦʣʝ-

ʚʘʝʤʦʩʪʠ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴ-

ʥʳʡ ʚʝʩ ʩʦʩʪʘʚʠʣʠ ɹʆɼ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 44,9 ʠ 25,6 

%), ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ (5,9 ʠ 9,2 %), ʪʨʘʚʤʳ ʠ 
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ʦʪʨʘʚʣʝʥʠʷ (5,4 ʠ 6,2 %), ʙʦʣʝʟʥʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 

(5,1 ʠ 7,1 %), ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ (4,9 ʠ 

4,7%), ɹʂʄʉ (3,7 ʠ 6,0 %). ɺ ʩʪʨʫʢʪʫʨʝ ʧʝʨʚʠʯʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʥʘʠʙʦʣʴʰʠʡ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʦʩʪʘʚʠʣʠ ɹʆɼ (55,5 ʠ 39,4%), ʜʘʣʝʝ 

- ʪʨʘʚʤʳ, ʦʪʨʘʚʣʝʥʠʷ ʠ ʜʨʫʛʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʚʥʝʰʥʠʭ ʧʨʠʯʠʥ (7,3 ʠ 10,8%), ʦʨʛʘʥʦʚ ʧʠʱʝ-

ʚʘʨʝʥʠʷ (7,3 ʠ 8,5 %), ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ 

(5,1 ʠ 6,2 %).  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʦʪʤʝʯʝʥʦ, 

ʯʪʦ ʟʘ 2000-2015 ʛʛ. ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʦʩʣʠ ʚ 29 ʄʆ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ 1,6-2,7 ʨʘʟʘ ʚ ɹʫʨʘʝʚʩʢʦʤ, ʂʠʛʠʥʩʢʦʤ, 

ʗʥʘʫʣʴʩʢʦʤ, ɹʫʨʟʷʥʩʢʦʤ, ʀʣʠʰʝʚʩʢʦʤ, ʉʪʝʨʣʠʙʘ-

ʰʝʚʩʢʦʤ, ʍʘʡʙʫʣʣʠʥʩʢʦʤ, ʌʝʜʦʨʦʚʩʢʦʤ, ɻʘʬʫʨʠʡ-

ʩʢʦʤ, ʉʘʣʘʚʘʪʩʢʦʤ, ʋʬʠʤʩʢʦʤ, ʂʘʣʪʘʩʠʥʩʢʦʤ ʨʘʡ-

ʦʥʘʭ. ʇʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ ʦʙʱʘʷ ʟʘʙʦ-

ʣʝʚʘʝʤʦʩʪʴ ʙʳʣʘ ʚr ʰʝ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ 

(177082,5Ñ3513,2%ʦʦʦ) ʚ 19 ʄʆ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 1,2-

1,4 ʨʘʟʘ ʚʳʰʝ ʚ ʂʠʛʠʥʩʢʦʤ, ʂʫʶʨʛʘʟʠʥʩʢʦʤ, ʍʘʡ-

ʙʫʣʣʠʥʩʢʦʤ, ɼʶʨʪʶʣʠʥʩʢʦʤ ʨʘʡʦʥʘʭ, ʛ.ʂʫʤʝʨʪʘʫ, 

ʛ.ɼʶʨʪʶʣʠ. ʇʨʠ ʵʪʦʤ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʦʪʤʝʯʘʣʩʷ ʥʘ 15 ʪʝʨʨʠʪʦʨʠʷʭ 

(ɸʫʨʛʘʟʠʥʩʢʠʡ, ʋʯʘʣʠʥʩʢʠʡ ʨʘʡʦʥ ʠ ʛ.ʋʯʘʣʳ, ʄʝ-

ʣʝʫʟʦʚʩʢʠʡ ʨʘʡʦʥ ʠ ʛ.ʄʝʣʝʫʟ, ɹʠʨʩʢʠʡ ʨʘʡʦʥ ʠ 

ʛ.ɹʠʨʩʢ, ɹʣʘʛʦʚʝʱʝʥʩʢʠʡ ʨʘʡʦʥ ʠ ʛ.ɹʣʘʛʦʚʝʱʝʥʩʢ, 

ɹʝʣʝʙʝʝʚʩʢʠʡ ʨʘʡʦʥ ʠ ʛ.ɹʝʣʝʙʝʡ, ɹʘʣʪʘʯʝʚʩʢʠʡ, ʄʝ-

ʯʝʪʣʠʥʩʢʠʡ, ɼʶʨʪʶʣʠʥʩʢʠʡ ʨʘʡʦʥ ʠ ʛ.ɼʶʨʪʶʣʠ, 

ʍʘʡʙʫʣʣʠʥʩʢʠʡ, ʂʠʛʠʥʩʢʠʡ, ʉʘʣʘʚʘʪʩʢʠʡ ʨʘʡʦʥʳ ʠ 

ʛʦʨʦʜʘ ʅʝʬʪʝʢʘʤʩʢ, ʋʬʘ, ʂʫʤʝʨʪʘʫ). 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʪʝʨʳ ʄʆ 

ʧʦ ʫʨʦʚʥʶ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʣʘʩʴ 

ʚ 15 ʪʝʨʨʠʪʦʨʠʷʭ, ʢʦʪʦʨʳʝ ʚʦʰʣʠ ʚ ʧʷʪʳʡ (7 ʄʆ ʩ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ) 

(213255,6Ñ7433,1%ʦʦʦ) ʠ ʯʝʪʚʝʨʪʳʡ (8 ʄʆ) 

(185021,0Ñ1796,1%ʦʦʦ) ʢʣʘʩʪʝʨʳ (ʨʘʥʛ 5 ʠ 4). ʊʨʝ-

ʪʠʡ ʢʣʘʩʪʝʨ ʦʙʨʘʟʦʚʘʣʠ 13 ʄʆ, ʛʜʝ ʫʨʦʚʝʥʴ ʦʙʱʝʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘ-

ʚʠʣ 174366,3Ñ1800,9%ʦʦʦ. ɺ ʩʦʩʪʘʚ ʚʪʦʨʦʛʦ ʠ ʧʝʨ-

ʚʦʛʦ ʢʣʘʩʪʝʨʦʚ ʚʦʰʣʠ 18 ʠ 16 ʪʝʨʨʠʪʦʨʠʡ ʩ ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʪʘʙʣ.). ɺʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʩʝʛʦ ʥʘʩʝ-

ʣʝʥʠʷ ʚ ʮʝʣʦʤ (5 ʢʣʘʩʪʝʨ) ʥʘʙʣʶʜʘʣʠʩʴ ʚ ɸʫʨʛʘʟʠʥ-

ʩʢʦʤ, ʍʘʡʙʫʣʣʠʥʩʢʦʤ, ɹʝʣʦʨʝʮʢʦʤ ʨʘʡʦʥʝ ʠ ʛ.ɹʝʣʦ-

ʨʝʮʢ, ɹʠʨʩʢʦʤ ʨʘʡʦʥʝ ʠ ʛ.ɹʠʨʩʢ, ɹʣʘʛʦʚʝʱʝʥʩʢʦʤ 

ʨʘʡʦʥʝ ʠ ʛ.ɹʣʘʛʦʚʝʱʝʥʩʢ, ʋʯʘʣʠʥʩʢʦʤ ʨʘʡʦʥʝ ʠ 

ʛ.ʋʯʘʣʳ ʠ ʛʦʨʦʜʘʭ ʉʪʝʨʣʠʪʘʤʘʢ, ʂʫʤʝʨʪʘʫ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʄʆ ʧʦ ʫʨʦʚʥʶ 

ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫ ʧʦʜʨʦʩʪʢʦʚ ʩ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʧʷʪʳʡ ʠ ʯʝʪʚʝʨʪʳʡ ʢʣʘʩʪʝʨʳ (ʨʘʥʛ 

5 ʠ 4) ʚʦʰʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 11 ʠ 24 ʪʝʨʨʠʪʦʨʠʠ, 

ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʪʤʝʯʘʣʩʷ ʚ ɹʫʨʘʝʚʩʢʦʤ, 

ɸʩʢʠʥʩʢʦʤ, ʀʣʠʰʝʚʩʢʦʤ, ʂʠʛʠʥʩʢʦʤ, ɹʘʣʪʘʯʝʚ-

ʩʢʦʤ, ʋʯʘʣʠʥʩʢʦʤ ʨʘʡʦʥʝ ʠ ʛ.ʋʯʘʣʳ, ɹʠʨʩʢʦʤ ʨʘʡ-

ʦʥʝ ʠ ʛ.ɹʠʨʩʢ, ɹʝʣʝʙʝʝʚʩʢʦʤ ʨʘʡʦʥʝ ʠ ʛ.ɹʝʣʝʙʝʡ, 

ʀʰʠʤʙʘʡʩʢʦʤ ʨʘʡʦʥʝ ʠ ʛ.ʀʰʠʤʙʘʡ, ʛ. ʉʪʝʨʣʠʪʘʤʘʢ 

ʠ ʛ.ʉʠʙʘʡ. ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʙʳʣ ʪʨʝʪʠʡ ʢʣʘʩʪʝʨ, 

ʚ ʝʛʦ ʩʦʩʪʘʚ ʚʦʰʣʠ ɹʘʢʘʣʠʥʩʢʠʡ, ɹʫʨʟʷʥʩʢʠʡ, ʉʪʝʨ-

ʣʠʙʘʰʝʚʩʢʠʡ ʠ ʊʘʪʳʰʣʠʥʩʢʠʡ ʨʘʡʦʥʳ, ʛʜʝ ʫʨʦʚʝʥʴ 

ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚ ʩʦʩʪʘʚʠʣ 

214883,2Ñ4658,0%ʦʦʦ (ʨʘʥʛ 3). ʂ ʵʪʦʤʫ ʨʘʥʛʫ ʦʪʥʦ-

ʩʠʣʠʩʴ ʪʦʣʴʢʦ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ. ɺ ʩʦʩʪʘʚ ʚʪʦ-

ʨʦʛʦ ʠ ʧʝʨʚʦʛʦ ʢʣʘʩʪʝʨʦʚ ʚʦʰʣʠ 14 (2 ʨʘʥʛ) ʠ 9 (1 

ʨʘʥʛ) ʪʝʨʨʠʪʦʨʠʡ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʦʙʱʝʡ ʟʘʙʦʣʝ-

ʚʘʝʤʦʩʪʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʝʨ-

ʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫ ʧʦʜʨʦʩʪʢʦʚ ʥʘʙʣʶʜʘʣʩʷ 

ʥʘ ʪʝʭ ʞʝ ʪʝʨʨʠʪʦʨʠʷʭ, ʯʪʦ ʠ ʦʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ. 

ʊʘʙʣʠʮʘ 

ʉʦʩʪʘʚ ʢʣʘʩʪʝʨʦʚ ʪʝʨʨʠʪʦʨʠʡ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʧʦ ʫʨʦʚʥʶ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʩʝʛʦ ʥʘʩʝʣʝ-

ʥʠʷ (ʟʘ 2000-2015 ʛʛ.) 

ʢʣʘʩʪʝʨ 1 

(n=16) 

ʢʣʘʩʪʝʨ 2 

(n=18) 

ʢʣʘʩʪʝʨ 3 

(n=13) 

ʢʣʘʩʪʝʨ 4 

 (n=8) 

ʢʣʘʩʪʝʨ 5 

(n=7) 

ɸʙʟʝʣʠʣʦʚʩʢʠʡ  ɸʩʢʠʥʩʢʠʡ  ɸʣʴʰʝʝʚʩʢʠʡ  ɸʫʨʛʘʟʠʥʩʢʠʡ  ɹʘʣʪʘʯʝʚʩʢʠʡ  

ɹʠʞʙʫʣʷʢʩʢʠʡ  ɹʘʡʤʘʢʩʢʠʡ  ɸʨʭʘʥʛʝʣʴʩʢʠʡ  ɹʠʨʩʢʠʡ  ɹʝʣʝʙʝʝʚʩʢʠʡ  

ɹʣʘʛʦʚʘʨʩʢʠʡ  ɹʘʢʘʣʠʥʩʢʠʡ  ɹʝʣʦʨʝʮʢʠʡ  ɹʣʘʛʦʚʝʱʝʥʩʢʠʡ  ɼʶʨʪʶʣʠʥʩʢʠʡ  

ɹʫʨʘʝʚʩʢʠʡ  ɹʝʣʦʢʘʪʘʡʩʢʠʡ  ɹʫʟʜʷʢʩʢʠʡ  ʄʝʣʝʫʟʦʚʩʢʠʡ  ʂʠʛʠʥʩʢʠʡ  

ɼʘʚʣʝʢʘʥʦʚʩʢʠʡ  ɻʘʬʫʨʠʡʩʢʠʡ  ɹʫʨʟʷʥʩʢʠʡ  ʉʘʣʘʚʘʪʩʢʠʡ  ʄʝʯʝʪʣʠʥʩʢʠʡ  

ɽʨʤʝʢʝʝʚʩʢʠʡ  ɼʫʚʘʥʩʢʠʡ  ʀʰʠʤʙʘʡʩʢʠʡ  ʋʯʘʣʠʥʩʢʠʡ  ʍʘʡʙʫʣʣʠʥʩʢʠʡ  

ɿʠʘʥʯʫʨʠʥʩʢʠʡ  ʀʣʠʰʝʚʩʢʠʡ  ʂʘʣʪʘʩʠʥʩʢʠʡ  ʛ.ʋʬʘ  ʛ.ʂʫʤʝʨʪʘʫ 

ɿʠʣʘʠʨʩʢʠʡ  ʂʘʨʤʘʩʢʘʣʠʥʩʢʠʡ  ʂʘʨʘʠʜʝʣʴʩʢʠʡ  ʛ. ʅʝʬʪʝʢʘʤʩʢ   

ʀʛʣʠʥʩʢʠʡ  ʂʨʘʩʥʦʢʘʤʩʢʠʡ  ʂʫʰʥʘʨʝʥʢʦʚʩʢʠʡ    

ʄʠʷʢʠʥʩʢʠʡ  ʂʫʛʘʨʯʠʥʩʢʠʡ  ʊʘʪʳʰʣʠʥʩʢʠʡ    

ʅʫʨʠʤʘʥʦʚʩʢʠʡ  ʂʫʶʨʛʘʟʠʥʩʢʠʡ  ʊʫʡʤʘʟʠʥʩʢʠʡ    

ʉʪʝʨʣʠʙʘʰʝʚʩʢʠʡ ʄʠʰʢʠʥʩʢʠʡ  ʏʝʢʤʘʛʫʰʝʚʩʢʠʡ    

ʋʬʠʤʩʢʠʡ  ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʡ  ʛ.ʉʪʝʨʣʠʪʘʤʘʢ    

ʏʠʰʤʠʥʩʢʠʡ  ʌʝʜʦʨʦʚʩʢʠʡ     

ʐʘʨʘʥʩʢʠʡ  ʗʥʘʫʣʴʩʢʠʡ     

ʛ.ʆʢʪʷʙʨʴʩʢʠʡ  ʛ.ɸʛʠʜʝʣʴ     

 ʛ.ʉʘʣʘʚʘʪ     

 ʛ.ʉʠʙʘʡ     

MÑm  

137671.3 Ñ 3339.8 

MÑm  

161367.2 Ñ 2159.0 

MÑm  

174366.3 Ñ 1800.9 

MÑm 

185021.0 Ñ 1796.1 

MÑm  

213255.6 Ñ 7433.1 
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʥʞʠʨʦʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʢʣʘ-

ʩʪʝʨʠʟʘʮʠʠ ʄʆ ʧʦ ʫʨʦʚʥʶ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʫ ʜʝʪʝʡ (0-14 ʣʝʪ) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʘʤʳʡ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʦʪʤʝʯʘʣʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʢʦʪʦʨʳʝ ʚʦʰʣʠ 

ʚ ʧʷʪʳʡ (28 ʄʆ) ʠ ʯʝʪʚʝʨʪʳʡ (24 ʄʆ) ʢʣʘʩʪʝʨʳ. 

ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (5 ʢʣʘʩʪʝʨ) ʚʳʷʚʣʝʥʳ ʚ ʋʯʘ-

ʣʠʥʩʢʦʤ ʨʘʡʦʥʝ ʠ ʛ.ʋʯʘʣʳ, ɹʠʨʩʢʦʤ ʨʘʡʦʥʝ ʠ 

ʛ.ɹʠʨʩʢ, ʀʰʠʤʙʘʡʩʢʦʤ ʨʘʡʦʥʝ ʠ ʛ.ʀʰʠʤʙʘʡ, ɼʶʨ-

ʪʶʣʠʥʩʢʦʤ ʨʘʡʦʥʝ ʠ ʛ.ɼʶʨʪʶʣʠ,.  

ɿʘʢʣʶʯʝʥʠʝ. ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝ-

ʪʦʜʦʚ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ, 

ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʪʝʨʨʠʪʦʨʠʠ ʈɹ, ʠʤʝʶʱʠʝ ʩʭʦʜ-

ʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʨʦʚʥʝʤ ʠ ʪʝʥʜʝʥʮʠʷʤʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʝʟʫʣʴʪʘʪʳ ʜʘʶʪ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʜʦʧʦʣʥʷʶʱʫʶ ʦʙʱʝʧʨʠʥʷʪʳʝ ʧʦʜʭʦʜʳ ʚ ʠʩʩʣʝʜʦ-

ʚʘʥʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʉʝʛʤʝʥʪʘʮʠʷ ʪʝʨ-

ʨʠʪʦʨʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʢʣʘʩʪʝʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʟʦʥʳ ʨʠʩʢʘ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʫʨʦʚʥʝʤ ʠ ʪʝʥʜʝʥʮʠʷʤʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʜʣʷ ʢʦʪʦ-

ʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦ-

ʛʨʘʤʤʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʢʘʢ ʦʙʱʝʡ, ʪʘʢ ʠ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦ-

ʩʪʠ ʩʨʝʜʠ ʚʩʝʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ.  
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Abstract 

Features of learning processes - such options as spatial orientation, cognitive, motor and sensorimotor learn-

ing and their associated recognition processes were identified. Their dynamics and differences depending on the 

severity of traumatic brain injury were traced and identified. 

ɸʥʥʦʪʘʮʠʷ 

ɺʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʥʘʫʯʝʥʠʷ ï ʪʘʢʠʭ ʝʛʦ ʚʘʨʠʘʥʪʦʚ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʠʝʥʪʠ-

ʨʦʚʢʘ, ʢʦʛʥʠʪʠʚʥʦʝ, ʤʦʪʦʨʥʦʝ ʠ ʩʝʥʩʦʤʦʪʦʨʥʦʝ ʥʘʫʯʝʥʠʝ ʠ ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʥʠʤʠ ʧʨʦʮʝʩʩʦʚ ʫʟʥʘʚʘʥʠʷ. 

ʇʨʦʩʣʝʞʝʥʘ ʠ ʚʳʷʚʣʝʥʘ ʠʭ ʜʠʥʘʤʠʢʘ ʠ ʦʪʣʠʯʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʷʞʝʩʪʠ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʳ. 

 

Keywords: exogenic-organic pathology, traumatic brain injury, learning, recognition, psychodiagnostics 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʟʦʛʝʥʥʦ-ʦʨʛʘʥʠʯʝʩʢʘʷ ʧʘʪʦʣʦʛʠʷ, ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʘʷ ʪʨʘʚʤʘ, ʥʘʫʯʝʥʠʝ, ʫʟʥʘʚʘ-

ʥʠʝ, ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʘ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʨʝʜʠ 

ʨʘʩʩʪʨʦʡʩʪʚ ʵʢʟʦʛʝʥʥʦ-ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʛʝʥʝʟʘ, ʘʩʩʦ-

ʮʠʠʨʦʚʘʥʥʳʭ ʩ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʦʡ, ʥʘʠʙʦ-

ʣʝʝ ʯʘʩʪʦ ʚʳʜʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʤʥʝʩʪʠʯʝʩʢʠʝ ʥʘʨʫ-

ʰʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʢʦʛʥʠʪʠʚʥʦ-ʤʥʝʩʪʠʯʝʩʢʠʡ 

ʜʝʬʠʮʠʪ ʩʚʷʟʘʥ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʘʢʩʦʥʘʣʴʥʳʭ ʩʚʷ-

ʟʝʡ ʚʦ ʬʨʦʥʪʘʣʴʥʳʭ ʠ ʚʠʩʦʯʥʳʭ ʦʪʜʝʣʘʭ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ [1, 2]. 

ʈʘʟʚʠʪʠʝ ʤʥʝʩʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʳ ʢʘʢ ʪʘʢʦʚʳʭ, ʠʟʚʝʩʪʥʦ 

ʜʘʚʥʦ, ʦʜʥʘʢʦ ʯʝʪʢʫʶ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʩʪʝʧʝʥʴʶ 

ʪʷʞʝʩʪʠ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʳ ʠ ʚʳʨʘʞʝʥʥʦ-

ʩʪʴʶ ʤʥʝʩʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ 

ʥʝ ʚʩʝʛʜʘ. ʕʪʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʚʠʜʫ ʤʥʝʩʪʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ. ʉʫʱʝʩʪʚʫʶʪ ʫʢʘʟʘʥʠʷ ʥʘ ʥʘʨʫʰʝʥʠʝ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ, ʨʘʙʦʯʝʡ, ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ, ʘʚʪʦ-

ʙʠʦʛʨʘʬʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʚʩʝʜʩʪʚʠʝ ʯʝʨʝʧʥʦ-ʤʦʟʛʦ-

ʚʦʡ ʪʨʘʚʤʳ. ʀ ʚʩʸ ʞʝ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʧʦʩʚʷʱʝʥʦ ʠʟʫʯʝʥʠʶ ʧʦʨʘʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʤʥʝʩʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʠʭ ʚʳʨʘʞʝʥʥʦʩʪʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʦʡ 

ʪʨʘʚʤʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʤʝʥʥʦ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 
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ʤʥʝʩʪʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ, ʠʤʝʥʥʦ ʥʘʨʫʰʝʥʠʝ ʦʪ-

ʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʘʤʷʪʠ ʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʝʝ ʜʝ-

ʩʪʨʫʢʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ 

[3 ï 5]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʥʘʫʯʝʥʠʶ ʢʘʢ ʬʫʥʢʮʠʠ ʧʘʤʷʪʠ ʫ ʙʦ-

ʣʴʥʳʭ ʩ ʵʢʟʦʛʝʥʥʦ-ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ 

ʫʩʣʦʚʠʠ ʦʩʦʟʥʘʥʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ 

ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 65 ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʏʄʊ. 

ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ (ɻʀ-1) ʙʳʣʠ ʚʢʣʶ-

ʯʝʥʳ ʧʘʮʠʝʥʪʳ, ʧʝʨʝʥʝʩʰʠʝ ʣʝʛʢʫʶ ʏʄʊ (ʃʏʄʊ) 

(n=33), ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʚ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 42,2Ñ0,8 

ʣʝʪ. ɺʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ (ɻʀ-2) ʚʦʰʣʠ 

ʧʘʮʠʝʥʪʳ, ʧʝʨʝʥʝʩʰʠʝ ʪʷʞʝʣʫʶ ʏʄʊ (ʊʏʄʊ) 

(n=32), ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʚ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 40,6Ñ0,9 

ʣʝʪ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠ ʢʣʠʥʠʢʦ-

ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʡ, ʢʣʠʥʠʢʦ-ʧʩʠʭʦʧʘʪʦʣʦʛʠʯʝʩʢʠʡ, 

ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ, ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʠʡ, ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜʳ. ɺ ʨʘʤʢʘʭ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʷʜ ʩʫʙʪʝʩʪʦʚ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʝʩʪʦʚ CogState 

(Cogstate Computerized Cognitive Test). ʉ ʧʦʤʦʱʴʶ 

ʩʫʙʪʝʩʪʘ çʆʪʩʣʝʞʠʚʘʥʠʝ ʤʠʰʝʥʠ ʚ ʣʘʙʠʨʠʥʪʝ 

ɻʨʦʪʦʥʘè ʦʮʝʥʠʚʘʣʠ ʩʢʦʨʦʩʪʴ ʚʳʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ. ʉʫʪʴ ʩʫʙʪʝʩʪʘ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʦʮʝʥʢʝ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʭʦʜʘ ʠʟ ʣʘʙʠʨʠʥʪʘ ʚ ʪʝʯʝ-

ʥʠʠ ʟʘʜʘʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. ʉ ʧʦʤʦʱʴʶ 

ʩʫʙʪʝʩʪʘ çʅʘʭʦʞʜʝʥʠʝ ʩʢʨʳʪʦʛʦ ʧʫʪʠ ʠʟ ʣʘʙʠʨʠʥʪʘ 

ɻʨʦʪʦʥʘè ʠʟʫʯʘʣʘʩʴ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʢʦʛʥʠʪʠʚʥʦʤʫ 

ʥʘʫʯʝʥʠʶ ʟʘ ʩʯʝʪ ʦʮʝʥʢʠ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʛʘʜʘʪʴ 

ʪʨʘʝʢʪʦʨʠʶ ʧʫʪʠ ʚ ʪʝʯʝʥʠʠ ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ. ʉ ʧʦʤʦʱʴʶ ʩʫʙʪʝʩʪʘ çʂʘʨʪʘ ʧʝʨʝʚʝʨʥʫ-

ʣʘʩʴè ʠʟʫʯʘʣʦʩʴ ʤʦʪʦʨʥʦʝ ʥʘʫʯʝʥʠʝ. ʉʫʪʴ ʩʫʙʪʝʩʪʘ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʮʝʥʢʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʘʮʠʝʥʪʘ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʥʘʞʘʪʴ ʥʘ 

ʢʥʦʧʢʫ ʚ ʦʪʚʝʪ ʥʘ ʧʝʨʝʚʦʨʦʪ ʢʘʨʪʳ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠ-

ʪʦʨʘ. ʉ ʧʦʤʦʱʴʶ ʩʫʙʪʝʩʪʘ çʀʜʝʥʪʠʬʠʢʘʮʠʷè ʧʨʦ-

ʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʩʝʥʩʦʤʦʪʦʨʥʦʛʦ çʥʘʫʯʝʥʠʷè. ʉʫʪʴ 

ʪʝʩʪʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʧʘʮʠʝʥʪʘ ʟʘ ʦʧʨʝ-

ʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʚ 

ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʢʘʨʪʳ ʦʧʨʝ-

ʜʝʣʝʥʥʦʛʦ ʮʚʝʪʘ. ʉ ʧʦʤʦʱʴʶ ʩʫʙʪʝʩʪʘ çʅʘ 1 ʟʘʜʘ-

ʥʠʝ ʥʘʟʘʜè ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʫʟʥʘ-

ʚʘʥʠʶ ʢʘʢ ʢʦʤʧʦʥʝʥʪʘ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ. 

ʉʫʪʴ ʪʝʩʪʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʮʝʥʢʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʘʮʠ-

ʝʥʪʘ ʦʧʨʝʜʝʣʠʪʴ ʠʜʝʥʪʠʯʥʦʩʪʴ ʚʩʧʣʳʚʘʶʱʝʡ ʥʘ 

ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʢʘʨʪʳ ʧʨʝʜʳʜʫʱʝʡ.  

ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʯʝʪʳ-

ʨʝʞʜʳ: ʯʝʨʝʟ 3 ʤʝʩʷʮʘ, 6 ʤʝʩʷʮʝʚ, 1 ʛʦʜ ʠ 3 ʛʦʜʘ ʧʦ-

ʩʣʝ ʏʄʊ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʨʠ ʧʝʨʚʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ (ʯʝʨʝʟ 3 ʤʝʩʷʮʘ 

ʧʦʩʣʝ ʏʄʊ) ʚʳʷʚʣʠʣʠ ʚ ɻʀ-1 ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝʝ 

ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʥʠ-

ʟʢʫʶ ʩʢʦʨʦʩʪʴ ʚʳʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥ-

ʪʠʨʦʚʢʠ ʥʝ ʩʧʨʘʚʠʚʰʠʩʴ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʜʘʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʩʫʙʪʝʩʪʝ çʆʪʩʣʝʞʠʚʘʥʠʝ ʤʠ-

ʰʝʥʠ ʚ ʣʘʙʠʨʠʥʪʝ ɻʨʦʪʦʥʘè, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɻʀ-2, 

ʛʜʝ ʧʘʮʠʝʥʪʦʚ, ʥʝ ʩʧʨʘʚʠʚʰʠʭʩʷ ʟ ʟʘʜʘʥʠʝʤ ʙʳʣʦ ʥʘ 

20,74% ʙʦʣʴʰʝ. 

ɼʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦ-

ʚʘʣʦ ʧʨʦʛʨʝʜʠʝʥʪʥʦʝ ʫʣʫʯʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʳʨʘ-

ʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ ʚ ʦʙʝʠʭ 

ʛʨʫʧʧʘʭ ʥʘʯʠʥʘʷ ʩ ʧʦʣʫʛʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʧʦʩʣʝ 

ʏʄʊ, ʠ ʢ ʪʨʝʤ ʛʦʜʘʤ ʧʦʩʣʝ ʏʄʊ ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠ-

ʝʥʪʦʚ, ʥʝ ʩʧʦʩʦʙʥʳʭ ʩʚʦʝʚʨʝʤʝʥʥʦ ʩʧʨʘʚʠʪʴʩʷ ʩ ʟʘ-

ʜʘʥʠʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʫʨʘʚʥʠʚʘʣʦʩʴ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ1 

ʆʩʦʙʝʥʥʦʩʪʠ ʚʳʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ ʚ ʜʠʥʘʤʠʢʝ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʏʄʊ (%) 

ɻʨʫʧʧʘ  

ɺʳʨʘʙʦʪʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ 

3 ʤʝʩʷʮʘ  6 ʤʝʩʷʮʝʚ 1 ʛʦʜ 3 ʛʦʜʘ 

ʥʦʨʤʘ ʩʥʠʞʝʥʘ ʥʦʨʤʘ ʩʥʠʞʝʥʘ ʥʦʨʤʘ ʩʥʠʞʝʥʘ ʥʦʨʤʘ ʩʥʠʞʝʥʘ 

n % n % n % n % n % n % n % n % 

ɻʀ-1 12 36,36 21 63,64 18 54,55 15 45,45 28 84,85 5 15,15 30 90,91 3 9,09 

ɻʀ-2 5 15,63 27 84,38 12 37,50 20 62,50 23 71,88 9 28,13 29 90,63 3 9,38 

ű*ɻʤʧ 1.947 1.383 1.286 0.044 

p <0.05 >0.05 >0.05 >0.05 

ʉʦʭʨʘʥʥʦʩʪʴ ʢʦʛʥʠʪʠʚʥʦʛʦ ʥʘʫʯʝʥʠʷ ʧʨʠ ʧʝʨ-

ʚʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʦʜʠʥʘʢʦʚʦ ʥʠʟʢʦʡ ʚ ʦʙʝʠʭ 

ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʥʘʠʙʦʣʝʝ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʢʦ ʚʪʦʨʦʤʫ ʠʟʤʝʨʝʥʠʶ 

(ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʏʄʊ) ï ʥʘ 23,48%. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʛʦ ʠʟʤʝʨʝʥʠʷ, ʚʳʷʚ-

ʣʷʣʦʩʴ ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʛʥʠʪʠʚʥʦʛʦ 

ʥʘʫʯʝʥʠʷ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ. ʆʜʥʘʢʦ, ʧʦʢʘʟʘʪʝʣʠ ɻʀ-

2 ʫʣʫʯʰʘʷʩʴ, ʥʝʠʟʤʝʥʥʦ ʦʩʪʘʚʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ɻʀ-1 (ʪʘʙʣ. 2). ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ 

ʚʥʠʤʘʥʠʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʙʝʠʤʠ ʛʨʫʧʧʘʤʠ ʪʝʥʜʝʥ-

ʮʠʠ ʢ ʫʭʫʜʰʝʥʠʶ ʢʦʛʥʠʪʠʚʥʦʛʦ ʥʘʫʯʝʥʠʷ ʢ ʪʨʝʪʴ-

ʝʤʫ ʛʦʜʫ ʧʦʩʣʝ ʏʄʊ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʘʢʩʠʤʘʣʴʥʦ 

ʦʧʨʝʜʝʣʷʝʤʳʤ ʟʥʘʯʝʥʠʷʤ ï ʚʦ ʚʨʝʤʷ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʯʝʨʝʟ 1 ʛʦʜ ʧʦʩʣʝ ʏʄʊ. 
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ʊʘʙʣʠʮʘ 2 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʥʘʫʯʝʥʠʷ ʚ ʜʠʥʘʤʠʢʝ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʏʄʊ 

ɻʨʫʧʧʘ  

ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʢʦʛʥʠʪʠʚʥʦʤʫ ʥʘʫʯʝʥʠʶ 

3 ʤʝʩʷʮʘ  6 ʤʝʩʷʮʝʚ 1 ʛʦʜ 3 ʛʦʜʘ 

ʥʦʨʤʘ ʩʥʠʞʝʥʘ ʥʦʨʤʘ ʩʥʠʞʝʥʘ ʥʦʨʤʘ ʩʥʠʞʝʥʘ ʥʦʨʤʘ ʩʥʠʞʝʥʘ 

n % n % n % n % n % n % n % n % 

ɻʀ-1 4 12,12 29 87,88 16 48,48 17 51,52 23 69,70 10 30,30 18 54,55 15 45,45 

ɻʀ-2 3 9,38 29 90,63 8 25,00 24 75,00 21 65,63 11 34,38 15 46,88 17 53,13 

ű*ɻʤʧ 0.355 1.991 0.355 0.613 

p >0.05 <0.05 >0.05 >0.05 

 

ʉʧʦʩʦʙʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʢ ʤʦʪʦʨʥʦʤʫ ʥʘʫʯʝ-

ʥʠʶ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʥʦʩʠʣʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘ-

ʤʠʢʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ, ʧʨʦʰʝʜʰʝʛʦ ʧʦʩʣʝ 

ʏʄʊ. ʅʘʠʙʦʣʴʰʠʡ ʜʝʬʠʮʠʪ ʤʦʪʦʨʥʦʛʦ ʥʘʫʯʝʥʠʷ 

ʦʧʨʝʜʝʣʷʣʩʷ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʏʄʊ, ʦʜʥʘʢʦ ʧʦ ʧʨʦ-

ʰʝʩʪʚʠʠ ʪʨʝʭ ʣʝʪ ʧʦʩʣʝ ʏʄʊ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʤʦʪʦʨ-

ʥʦʤʫ ʥʘʫʯʝʥʠʶ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʜʦ ʥʦʨʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʫ 4/5 ʧʘʮʠʝʥʪʦʚ. ʅʘʠʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʦʪʤʝʯʘʣʠʩʴ ʚ ʧʝʨʠʦʜ ʧʦ ʰʝʩʪʦʡ 

ʤʝʩʷʮ ʧʦʩʣʝ ʏʄʊ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʝʤ 

ʧʝʨʠʦʜʝ ʚʨʝʤʝʥʠ, ʪʨʝʙʫʶʱʠʤʩʷ ʧʘʮʠʝʥʪʘʤ ɻʀ-2 

ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʦʪʦʨʥʦʛʦ ʥʘʫʯʝʥʠʷ, ʯʝʤ ʧʘʮʠ-

ʝʥʪʘʤ ɻʀ-1; ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʦʪʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʧ-

ʧʘʤʠ ʙʳʣʠ ʤʘʣʦʟʥʘʯʠʤʳʤʠ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3 

ʆʩʦʙʝʥʥʦʩʪʠ ʤʦʪʦʨʥʦʛʦ ʥʘʫʯʝʥʠʷ ʚ ʜʠʥʘʤʠʢʝ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʏʄʊ 

ɻʨʫʧʧʘ  

ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʤʦʪʦʨʥʦʤʫ ʥʘʫʯʝʥʠʶ 

3 ʤʝʩʷʮʘ  6 ʤʝʩʷʮʝʚ 1 ʛʦʜ 3 ʛʦʜʘ 

ʥʦʨʤʘ ʩʥʠʞʝʥʘ ʥʦʨʤʘ ʩʥʠʞʝʥʘ ʥʦʨʤʘ ʩʥʠʞʝʥʘ ʥʦʨʤʘ ʩʥʠʞʝʥʘ 

n % n % n % n % n % n % n % n % 

ɻʀ-1 8 24,24 25 75,76 18 54,55 15 45,45 26 78,79 7 21,21 27 81,82 6 18,18 

ɻʀ-2 4 12,50 28 87,50 10 31,25 22 68,75 24 75,00 8 25,00 25 78,13 7 21,88 

ű*ɻʤʧ 1.233 1.911 0.367 0.371 

p >0.05 <0.05 >0.05 >0.05 

 

ʇʦʢʘʟʘʪʝʣʠ ʩʝʥʩʦʤʦʪʦʨʥʦʛʦ ʥʘʫʯʝʥʠʷ ʚ ʦʙʝʠʭ 

ʛʨʫʧʧʘʭ, ʠʟʥʘʯʘʣʴʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʧʦʣʦʞʠ-

ʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ, ʜʦʩʪʠʛʘʣʠ ʤʘʢʩʠʤʫʤʘ ʥʘ ʧʝʨ-

ʚʦʤ ʛʦʜʫ ʧʦʩʣʝ ʪʨʘʚʤʳ ʠ, ʚ ʜʘʣʴʥʝʡʰʝʤ, ʦʩʪʘʚʘʣʠʩʴ 

ʥʘ ʜʦʩʪʠʛʥʫʪʦʤ ʫʨʦʚʥʝ ï ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʚʳʨʘʞʝʥ-

ʥʦʡ ʜʠʥʘʤʠʢʠ. ɺ ʮʝʣʦʤ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝ ʦʪʤʝʯʘʣʦʩʴ (ʪʘʙʣ. 4). 

ʊʘʙʣʠʮʘ 4 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʝʥʩʦʤʦʪʦʨʥʦʛʦ ʥʘʫʯʝʥʠʷ ʚ ʜʠʥʘʤʠʢʝ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʏʄʊ 

ɻʨʫʧʧʘ  

ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʩʝʥʩʦʤʦʪʦʨʥʦʤʫ ʥʘʫʯʝʥʠʶ 

3 ʤʝʩʷʮʘ  6 ʤʝʩʷʮʝʚ 1 ʛʦʜ 3 ʛʦʜʘ 

ʥʦʨʤʘ ʩʥʠʞʝʥʘ ʥʦʨʤʘ ʩʥʠʞʝʥʘ ʥʦʨʤʘ ʩʥʠʞʝʥʘ ʥʦʨʤʘ ʩʥʠʞʝʥʘ 

n % n % n % n % n % n % n % n % 

ɻʀ-1 5 15,15 28 84,85 15 45,45 18 54,55 24 72,73 9 27,27 24 72,73 9 27,27 

ɻʀ-2 4 12,50 28 87,50 14 43,75 18 56,25 23 71,88 9 28,13 23 71,88 9 28,13 

ű*ɻʤʧ 0.409 1.141 0.073 0.073 

p >0.05 >0.05 >0.05 >0.05 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦ-

ʚʘʣʠ ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʚ ʥʘʨʫʰʝʥʠʠ ʧʨʦʮʝʩʩʦʚ 

ʫʟʥʘʚʘʥʠʷ ʤʝʞʜʫ ɻʀ-1 ʠ ɻʀ-2 ʪʦʣʴʢʦ ʚ ʪʝʯʝʥʠʠ 

ʧʝʨʚʦʛʦ ʛʦʜʘ ʧʦʩʣʝ ʏʄʊ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʙʳʣʠ ʤʠʥʠʤʘʣʴʥʳʤʠ. ʆʜʥʘʢʦ ʦʙ-

ʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʜʠʥʘʤʠʢʘ ʧʨʦʮʝʩʩʦʚ 

ʫʟʥʘʚʘʥʠʷ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʚʳʨʘʞʝʥʥʦʡ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʢ ʧʝʨʚʦʤʫ ʛʦʜʫ ʧʦʩʣʝ ʏʄʊ ʠ 

ʧʨʠʦʙʨʝʪʘʶʱʘʷ ʦʪʯʝʪʣʠʚʫʶ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʜʠʥʘ-

ʤʠʢʫ ʚ ʜʘʣʴʥʝʡʰʝʤ (ʪʘʙʣ. 5).  

ʊʘʙʣʠʮʘ 5 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʫʟʥʘʚʘʥʠʷ ʩʪʠʤʫʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʜʠʥʘʤʠʢʝ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʏʄʊ 

ɻʨʫʧʧʘ 
ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʫʟʥʘʚʘʥʠʶ 

3 ʤʝʩʷʮʘ  6 ʤʝʩʷʮʝʚ 1 ʛʦʜ 3 ʛʦʜʘ 

  ʥʦʨʤʘ ʩʥʠʞʝʥʘ ʥʦʨʤʘ ʩʥʠʞʝʥʘ ʥʦʨʤʘ ʩʥʠʞʝʥʘ ʥʦʨʤʘ ʩʥʠʞʝʥʘ 

  n % n % n % n % n % n % n % n % 

ɻʀ-1 15 45,45 18 54,55 25 75,76 8 24,24 26 78,79 7 21,21 24 72,73 9 27,27 

ɻʀ-2 7 21,88 25 78,13 14 43,75 18 56,25 21 65,63 11 34,38 19 59,38 13 40,63 

ű*ɻʤʧ 2.044 2.688 1.197 1.137 

p <0.05 <0.01 >0.05 >0.05 
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ʊʘʢ, ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʦʮʝʩʩʦʚ ʫʟʥʘʚʘʥʠʷ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʦʙʱʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʪʝʥ-

ʜʝʥʮʠʶ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʦʙ-

ʩʣʝʜʦʚʘʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʚ ɻʀ-1 ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʧʘ-

ʮʠʝʥʪʦʚ ʥʘ ʪʨʝʪʠʡ ʤʝʩʷʮ ʧʦʩʣʝ ʏʄʊ ʜʝʤʦʥʩʪʨʠʨʦ-

ʚʘʣʘ ʦʪʩʫʪʩʪʚʠʝ ʧʘʪʦʣʦʛʠʠ ʫʟʥʘʚʘʥʠʷ, ʢ ʰʝʩʪʠ 

ʤʝʩʷʮʘʤ ʧʦʩʣʝ ʏʄʊ Ĳ ʧʘʮʠʝʥʪʦʚ ʧʦʣʥʦʩʪʴʶ ʚʦʩ-

ʩʪʘʥʘʚʣʠʚʘʣʠ ʫʪʨʘʯʝʥʥʫʶ ʬʫʥʢʮʠʶ, ʦʜʥʘʢʦ ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ ʦʪʤʝʯʘʣʘʩʴ ʚʷʣʦʪʝʢʫʱʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

ʜʠʥʘʤʠʢʘ. ɺ ɻʀ-2 ʥʘʨʫʰʝʥʠʷ ʫʟʥʘʚʘʥʠʷ ʦʪʤʝʯʘ-

ʣʠʩʴ ʫ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʮʠʝʥʪʦʚ, 

ʯʝʤ ʚ ɻʀ-2, ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ 

ʪʘʢʞʝ ʥʦʩʠʣʘ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ ʢ ʪʨʝʪʴʝʤʫ ʛʦʜʫ ʧʦʩʣʝ ʏʄʊ ʧʨʠʙʣʠʞʘʷʩʴ ʧʦ 

ʩʚʦʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢ ɻʀ-1 (ʪʘʙʣ. 5).  

ɺʳʚʦʜʳ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʠʟʫʯʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʥʘʫʯʝʥʠʷ: ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ, ʢʦʛʥʠ-

ʪʠʚʥʦʛʦ, ʤʦʪʦʨʥʦʛʦ ʠ ʩʝʥʩʦʤʦʪʦʨʥʦʛʦ ʥʘʫʯʝʥʠʷ 

ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʥʘ ʨʘʥ-

ʥʠʭ ʵʪʘʧʘʭ ʏʄʊ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʢ ʰʝʩʪʦʤʫ-ʜʚʝʥʘʜʮʘʪʦʤʫ ʤʝ-

ʩʷʮʫ ʧʦʩʣʝ ʏʄʊ. ɼʣʷ ʪʘʢʠʭ ʚʘʨʠʘʥʪʦʚ ʢʘʢ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʠʝʥʪʠʨʦʚʢʘ ʦʪʤʝʯʘʣʘʩʴ ʥʝʫʙʳʚʘ-

ʶʱʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʬʫʥʢʮʠʠ, ʜʣʷ ʤʦʪʦʨʥʦʛʦ ʠ ʩʝʥʩʦʤʦʪʦʨʥʦʛʦ ʥʘʫʯʝ-

ʥʠʷ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʳʤ ʪʦʨʤʦʞʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʜʠʥʘʤʠʢʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʦʪʤʝʯʘʣʠʩʴ ʯʝʨʝʟ 1 ʛʦʜ ʧʦʩʣʝ 

ʏʄʊ. ʅʘʠʙʦʣʴʰʠʡ ʜʝʬʠʮʠʪ ʫ ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʣʩʷ 

ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʥʘʫʯʝʥʠʷ, ʚ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʊʏʄʊ. ʊʘʢʞʝ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ 

ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʥʘʫʯʝʥʠʷ, 

ʨʘʚʥʦ ʢʘʢ ʠ ʧʨʦʮʝʩʩʦʚ ʫʟʥʘʚʘʥʠʷ, ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʭʘ-

ʨʘʢʪʝʨʥʘ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʜʠʥʘʤʠʢʘ, ʚ ʚʠʜʝ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʡ ʪʝʥʜʝʥʮʠʠ ʧʨʠ ʧʝʨʚʳʭ ʠʟʤʝʨʝʥʠʷʭ ʠ ʦʪʨʠ-

ʮʘʪʝʣʴʥʦʡ ʪʝʥʜʝʥʮʠʠ ʢ ʪʨʝʪʴʝʤʫ ʛʦʜʫ ʧʦʩʣʝ ʏʄʊ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʦʩ-

ʥʦʚʫ ʥʘʫʯʝʥʠʷ ʠ ʨʦʣʴ, ʢʦʪʦʨʫʶ ʚ ʥʝʤ ʦʪʳʛʨʳʚʘʶʪ 

ʧʨʦʮʝʩʩʳ ʫʟʥʘʚʘʥʠʷ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʠʭ ʩʦ-

ʭʨʘʥʥʦʩʪʴ ʧʨʷʤʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʥʘʫʯʝʥʠʝʤ, ʦʙʫ-

ʩʣʘʚʣʠʚʘʷ ʦʙʱʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʝʛʦ ʜʠʥʘʤʠʢʫ ʥʘ 

ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ ʏʄʊ ʠ ʦʪʨʠ-

ʮʘʪʝʣʴʥʫʶ ï ʩʦʧʦʩʪʘʚʠʤʫʶ ʩʦ ʩʥʠʞʝʥʠʝʤ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʫʟʥʘʚʘʥʠʷ ʢ ʪʨʝʪʴʝʤʫ ʛʦʜʫ ʧʦʩʣʝ ʏʄʊ ï ʚ ʦʪ-

ʥʦʰʝʥʠʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʥʘʫʯʝʥʠʷ ʥʘ ʦʪʜʘʣʝʥʥʳʭ 

ʵʪʘʧʘʭ ʏʄʊ. 
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Abstract 

This article highlights the issues of multiple sclerosis and modern approaches to treatment. 
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ʈʘʩʩʝʷʥʥʳʡ ʩʢʣʝʨʦʟ (ʈʉ) ð ʭʨʦʥʠʯʝ-

ʩʢʦʝ ʘʫʪʦʠʤʤʫʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 

ʥʝʷʩʥʦʡ ʵʪʠʦʣʦʛʠʠ. ʆʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʜʝʤʠʝʣʠʥʠ-

ʟʠʨʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʩʥʦʚʥʳʤ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʷʚʣʝʥʠʝʤ ʢʦʪʦʨʳʭ ʩʣʫʞʠʪ ʨʘʟʨʫʰʝʥʠʝ ʤʠʝʣʠʥʘ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʠ ʩʨʝʜ-

ʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴ-

ʢʠʭ ʣʝʪ ʧʨʠʚʦʜʷʱʝʝ ʢ ʠʥʚʘʣʠʜʥʦʩʪʠ. [ɽ.ʀ. ɻʫʩʝʚ., 

ɸ.ʅ. ʂʦʥʦʚʘʣʦʚ, ɺ.ʀ. ʉʢʚʦʨʮʦʚʘ , 2015 ʩ. 445] 

ʈʘʩʩʝʷʥʥʳʡ ʩʢʣʝʨʦʟ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ʎʅʉ: ʟʘʥʠʤʘʝʪ ʪʨʝ-

ʪʴʝ ʤʝʩʪʦ( ʫʩʪʫʧʘʷ ʩʦʩʫʜʠʩʪʳʤ ʠ ʵʧʠʣʝʧʩʠʠ). ʉʪʨʘ-

ʜʘʶʪ ʜʦ 2,5 ʤʣʥ ʯʝʣʦʚʝʢ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʅʘʠʙʦʣʴ-

ʰʝʤʫ ʨʠʩʢʫ ʧʦʜʚʝʨʞʝʥʳ ʝʚʨʦʧʝʡʮʳ (60-140 

ʩʣʫʯʘʝʚ ʥʘ 100 000). ɺ ʈʦʩʩʠʠ ʟʦʥʦʡ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ 

(ʙʦʣʝʝ 50 ʥʘ 100 000) ʷʚʣʷʶʪʩʷ ʝʝ ʉʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ 

ʪʝʨʨʠʨʦʨʠʠ. ʋ ʞʝʥʱʠʥ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʩʩʝʷʥʥʦʛʦ 

ʩʢʣʝʨʦʟʘ ʚ 2-3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʤʫʞʯʠʥ. [ɽ.ʀ. ɻʫ-

ʩʝʚ., ɸ.ʅ. ʂʦʥʦʚʘʣʦʚ, ɺ.ʀ. ʉʢʚʦʨʮʦʚʘ , 2015 ʩ. 445-

446] 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʱʝʧʨʠʥʷʪʳʤ ʷʚʣʷʝʪʩʷ 

ʤʥʝʥʠʝ, ʯʪʦ ʨʘʩʩʝʷʥʥʳʡ ʩʢʣʝʨʦʟ ï ʤʫʣʴʪʠʬʘʢʪʦʨ-

ʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ. ʇʦʜ ʵʪʠʤ ʧʦʥʠʤʘʝʪʩʷ ʫʯʘʩʪʠʝ ʢʘʢ 

ʚʥʝʰʥʠʭ, ʪʘʢ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʬʦʢʪʦʨʦʚ. ʂ ʚʥʝʰ-

ʥʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪ ʚʠʨʫʩʥʳʝ (ʥʘʧʨʠʤʝʨ HHV-

6A) ʠʣʠ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠʥʬʝʢʮʠʠ , ʚʣʠʷʥʠʝ ʪʦʢʩʠ-

ʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʨʘʜʠʘʮʠʶ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʣʥʝʯ-

ʥʫʶ), ʦʩʦʙʝʥʥʦʩʪʠ ʧʠʪʘʥʠʷ, ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʤʝ-

ʩʪʦ ʧʨʦʞʠʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʦ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ 

ʦʨʛʘʥʠʟʤ ʜʝʪʝʡ, ʪʨʘʚʤʳ, ʯʘʩʪʳʝ ʩʪʨʝʩʩʦʚʳʝ ʩʠʪʫʘ-

ʮʠʠ. ɻʝʥʝʪʠʯʝʩʢʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʨʘʩʩʝʷʥ-

ʥʦʤʫ ʩʢʣʝʨʦʟʫ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʘ ʩ ʩʦʯʝʪʘʥʠʝʤ ʫ 

ʜʘʥʥʦʛʦ ʠʥʜʠʚʠʜʫʫʤʘ ʥʝʩʢʦʣʴʢʠʭ ʛʝʥʦʚ, ʦʙʫʩʣʦʚ-

ʣʠʚʘʶʱʠʭ ʥʘʨʫʰʝʥʠʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʩʠʩʪʝʤʝ ʠʤ-

ʤʫʥʦʨʝʛʫʣʷʮʠʠ. [ʊ.ʃ. ɼʝʤʠʥʘ [ ʠ ʜʨ.] // Consilium 

Medicum. 2017. ʊ. 19. ˉ 1. ʉ. 61-68. 

ʇʝʨʚʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʯʘʩʪʦ ʙʳ-

ʚʘʶʪ ʦʧʪʠʯʝʩʢʠʝ ʥʝʚʨʠʪʳ ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʩʥʠʞʝ-

ʥʠʝʤ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ, ʩʢʦʪʦʤʦʡ, ʦʱʫʱʝʥʠʝʤ ʥʝʯʝʪ-

ʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʝʣʝʥʳ ʧʝʨʝʜ ʛʣʘʟʘʤʠ, ʧʨʝʭʦ-

ʜʷʱʝʡ ʩʣʝʧʦʪʦʡ ʥʘ ʦʜʠʥ ʠʣʠ ʦʙʘ ʛʣʘʟʘ (ʧʨʠ 

ʜʚʫʩʪʦʨʦʥʥʝʤ ʧʨʦʮʝʩʩʝ). ʃʦʢʘʣʠʟʘʮʠʷ ʦʯʘʛʦʚ ʜʝ-

ʤʠʝʣʠʟʘʮʠʠ ʚ ʟʨʠʪʝʣʴʥʦʤ ʥʝʨʚʝ ʯʘʱʝ ʨʝʪʨʦʙʫʣʴ-

ʙʘʨʥʘʷ. 

ɿʘʙʦʣʝʚʘʥʠʝ ʤʦʞʝʪ ʥʘʯʠʥʘʪʴʩʷ ʩ ʛʣʘʟʦʜʚʠʛʘ-

ʪʝʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ (ʜʠʧʣʦʧʠʷ, ʢʦʩʦʛʣʘʟʠʝ, ʤʝʞʲ-

ʷʜʝʨʥʘʷ ʦʬʪʘʣʴʤʦʧʣʝʛʠʷ, ʚʝʨʪʠʢʘʣʴʥʳʡ ʥʠʩʪʘʛʤ), 

ʥʝʚʨʠʪʘ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ, ʧʠʨʘʤʠʜ-

ʥʳʭ ʩʠʤʧʪʦʤʦʚ (ʮʝʥʪʨʘʣʴʥʳʡ ʤʦʥʦ-ʛʝʤʠʠʣʠ ʧʘʨʘ-

ʧʘʨʝʟ ʩ ʚʳʩʦʢʠʤʠ ʩʫʭʦʞʠʣʴʥʳʤʠ ʠ ʧʝʨʠʦʩʪʘʣʴ-

ʥʳʤʠ ʨʝʬʣʝʢʩʘʤʠ, ʢʣʦʥʫʩʘʤʠ ʩʪʦʧ, ʧʘʪʦʣʦʛʠʯʝ-

ʩʢʠʤʠ ʧʠʨʘʤʠʜʥʳʤʠ ʨʝʬʣʝʢʩʘʤʠ, ʠʩʯʝʟʥʦʚʝʥʠʝʤ 

ʙʨʶʰʥʳʭ ʢʦʞʥʳʭ ʨʝʬʣʝʢʩʦʚ), ʤʦʟʞʝʯʢʦʚʳʭ ʥʘʨʫ-

ʰʝʥʠʡ (ʧʦʰʘʪʳʚʘʥʠʝ ʧʨʠ ʭʦʜʴʙʝ, ʩʪʘʪʠʯʝʩʢʘʷ ʠ ʜʠ-

ʥʘʤʠʯʝʩʢʘʷ ʘʪʘʢʩʠʷ, ʩʢʘʥʜʠʨʦʚʘʥʥʘʷ ʨʝʯʴ, ʜʠʩʤʝ-

ʪʨʠʷ ʠ ʘʩʠʥʝʨʛʠʷ, ʠʥʪʝʥʮʠʦʥʥʦʝ ʜʨʦʞʘʥʠʝ, ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʡ ʥʠʩʪʘʛʤ), ʨʘʩʩʪʨʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

(ʛʠʧ-, ʜʠʟ- ʠ ʧʘʨʝʩʪʝʟʠʠ) ʠʣʠ ʛʣʫʙʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʠ (ʩʝʥʩʠʪʠʚʥʘʷ ʘʪʘʢʩʠʷ, ʩʝʥʩʠʪʠʚʥʳʡ ʧʘʨʝʟ, ʛʠ-

ʧʦʪʦʥʠʷ). ʅʘʠʙʦʣʝʝ ʨʘʥʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʧʦʨʘʞʝ-

ʥʠʷ ʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ ʤʦʛʫʪ ʙʳʪʴ ʧʦʚʳʰʝʥʥʘʷ ʠʩ-

ʪʦʱʘʝʤʦʩʪʴ ʠ ʠʩʯʝʟʥʦʚʝʥʠʝ ʙʨʶʰʥʳʭ ʨʝʬʣʝʢʩʦʚ, 

ʩʥʠʞʝʥʠʝ ʚʠʙʨʘʮʠʦʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʘʩʠʤ-

ʤʝʪʨʠʷ ʩʫʭʦʞʠʣʴʥʳʭ ʨʝʬʣʝʢʩʦʚ. ɿʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ 

ʧʝʨʚʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʙʦʣʝʟʥʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʚʨʦʪʠ-

ʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʡ ʪʘʟʦʚʳʭ 

ʦʨʛʘʥʦʚ (ʟʘʜʝʨʞʢʘ ʤʦʯʝʠʩʧʫʩʢʘʥʠʷ, ʠʤʧʝʨʘʪʠʚʥʳʝ 

ʧʦʟʳʚʳ).  

ɺ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʝʙʶʪ ʨʘʩʩʝʷʥʥʦʛʦ ʩʢʣʝʨʦʟʘ 

ʩ ʦʧʪʠʯʝʩʢʦʛʦ ʥʝʚʨʠʪʘ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʨʘʩ-

ʩʪʨʦʡʩʪʚ ʠ ʜʣʠʪʝʣʴʥʘʷ ʧʝʨʚʘʷ ʨʝʤʠʩʩʠʷ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʧʦ-

ʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʧʦʨʘʞʝʥʠʷ ʧʠʨʘʤʠʜʥʦʛʦ ʪʨʘʢʪʘ 

ʠʣʠ ʧʫʪʝʡ ʤʦʟʞʝʯʢʘ ʠ ʢʦʨʦʪʢʘʷ ʧʝʨʚʘʷ ʨʝʤʠʩʩʠʷ 

(ʧʝʨʚʠʯʥʦ-ʧʨʦʛʨʝʜʠʝʥʪʥʦʝ ʪʝʯʝʥʠʝ, ʪ.ʝ. ʦʪʩʫʪʩʪʚʠʝ 

ʨʝʤʠʩʩʠʡ ʚ ʮʝʣʦʤ) ʧʨʦʛʥʦʩʪʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʳ. 

ʇʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʨʘʩʩʝʷʥʥʦʛʦ ʩʢʣʝʨʦʟʘ ʩʦ-

ʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʨʘʞʝʥʠʝʤ ʜʨʫʛʠʭ ʦʪʜʝʣʦʚ ʎʅʉ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʥʦʚʳʭ ʩʠʤʧʪʦʤʦʚ. ʋʞʝ ʚ ʥʘʯʘʣʴ-

ʥʳʭ ʩʪʘʜʠʷʭ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ 

(ʩʠʥʜʨʦʤ ʭʨʦʥʠʯʝʩʢʦʡ ʫʩʪʘʣʦʩʪʠ). ɺ ʙʦʣʝʝ ʧʦʟʜʥʠʭ 

ʩʪʘʜʠʷʭ ʥʘʙʣʶʜʘʶʪʩʷ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʥʝʫʩʪʦʡʯʠ-

ʚʦʩʪʴ, ʵʡʬʦʨʠʷ ʠʣʠ ʜʝʧʨʝʩʩʠʷ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ, 

ʚʷʣʦʩʪʴ, ʘʧʘʪʠʷ, ʥʘʨʫʰʝʥʠʷ ʧʘʤʷʪʠ ʠ ʩʥʠʞʝʥʠʝ ʠʥ-

ʪʝʣʣʝʢʪʘ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ, ʚʧʣʦʪʴ ʜʦ ʜʝʤʝʥʮʠʠ. 

ʂʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚʳʷʚʣʷʶʪʩʷ ʫʞʝ ʥʘ ʨʘʥ-

ʥʠʭ ʩʪʘʜʠʷʭ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʥʘʨʘʩʪʘʶʪ ʧʦ ʤʝʨʝ ʧʨʦ-

ʛʨʝʩʩʠʨʦʚʘʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʧʠʣʝʧ-

ʪʠʯʝʩʢʠʝ ʧʨʠʧʘʜʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ, ʫ ʥʝʢʦʪʦʨʳʭ 

ʙʦʣʴʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʧʘʨʦʢʩʠʟʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʪʦʥʫʩʘ, ʥʝʚʨʘʣʛʠʯʝʩʢʠʝ ʙʦʣʠ ʠ ʜʨʫʛʠʝ ʧʘʨʦʢʩʠʟ-

ʤʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ 

ʷʨʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʩʝʥʩʦʨʥʳʭ ʧʘʨʦʢʩʠʟʤʦʚ ʧʨʠ 

ʨʘʩʩʝʷʥʥʦʤ ʩʢʣʝʨʦʟʝ ʩʣʫʞʘʪ ʧʨʦʩʪʨʝʣʠʚʘʶʱʠʝ 

ʙʦʣʠ ʧʦ ʪʠʧʫ ʩʠʥʜʨʦʤʘ ʃʝʨʤʠʪʪʘ, ʢʦʪʦʨʳʡ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʧʨʠʩʪʫʧʘʭ ʠʥʪʝʥʩʠʚʥʦʡ ʙʦʣʠ, ʦʱʫʱʝʥʠʠ 

ʧʦʢʘʣʳʚʘʥʠʷ, ʥʘʧʨʷʞʝʥʠʠ, çʧʨʦʭʦʞʜʝʥʠʠ ʪʦʢʘè ʧʦ 

ʭʦʜʫ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʯʘʱʝ ʧʨʠ ʜʚʠʞʝʥʠʷʭ ʰʝʠ. 

ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʧʨʠʯʠʥʘ - ʦʯʘʛ ʜʝʤʠʝʣʠʥʠʟʘʮʠʠ ʚ 

ʰʝʡʥʦʤ ʦʪʜʝʣʝ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʩ ʚʳʨʘʞʝʥʥʳʤ ʦʪʝ-

ʢʦʤ ʠ ʨʘʟʜʨʘʞʝʥʠʝʤ ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʥʝʛʦ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʳʭ ʚʦʣʦʢʦʥ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʫ ʙʦʣʴʥʳʭ ʠʤʝʶʪʩʷ 

ʩʠʤʧʪʦʤʳ ʧʦʨʘʞʝʥʠʷ ʠ ʛʦʣʦʚʥʦʛʦ, ʠ ʩʧʠʥʥʦʛʦ 

ʤʦʟʛʘ (ʮʝʨʝʙʨʦʩʧʠʥʘʣʴʥʘʷ ʬʦʨʤʘ). ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʧʨʝʦʙʣʘʜʘʶʪ ʩʠʤʧ-

ʪʦʤʳ ʧʦʨʘʞʝʥʠʷ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ (ʩʧʠʥʘʣʲʥʘʷ 

ʬʦʨʤʘ) ʠʣʠ ʤʦʟʞʝʯʢʘ (ʤʦʟʞʝʯʢʦʚʘʷ ʠʣʠ ʛʠʧʝʨʢʠʥʝ-

ʪʠʯʝʩʢʘʷ ʬʦʨʤʘ). ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʠʥʪʝʥʮʠʦʥ-

ʥʦʝ ʜʨʦʞʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʚʳʨʘʞʝʥʥʳʤ, 

ʯʪʦ ʜʦʩʪʠʛʘʝʪ ʩʪʝʧʝʥʠ ʛʠʧʝʨʢʠʥʝʟʘ ʠ ʜʝʣʘʝʪ ʥʝʚʦʟ-

ʤʦʞʥʳʤ ʣʶʙʦʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʜʚʠʞʝʥʠʝ. ɺʦʟ-

ʥʠʢʘʶʪ ʜʠʩʤʝʪʨʠʷ, ʘʜʠʘʜʦʭʦʢʠʥʝʟ, ʩʢʘʥʜʠʨʦʚʘʥʥʘʷ 

ʨʝʯʴ, ʚʳʨʘʞʝʥʥʘʷ ʘʪʘʢʩʠʷ. ʋ ʥʝʢʦʪʦʨʳʭ ʙʦʣʴʥʳʭ, 

ʯʘʱʝ ʫ ʜʣʠʪʝʣʴʥʦ ʙʦʣʥʶʱʠʭ, ʚʳʷʚʣʷʶʪʩʷ ʩʠʤʧ-

ʪʦʤʳ ʧʦʨʘʞʝʥʠʷ ʇʅʉ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʪʠʧʫ ʧʦʣʠ-

ʥʝʡʨʦʧʘʪʠʠ.  

ʈʷʜ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʦʚ ʦʪʨʘʞʘʝʪ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʜʝʤʠʝʣʠʥʠʟʠʨʫʶ-

ʱʝʛʦ ʧʦʨʘʞʝʥʠʷ ʧʨʠ ʨʘʩʩʝʷʥʥʦʤ ʩʢʣʝʨʦʟʝ. ʅʘʠʙʦ-

ʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʠʥʜʨʦʤ çʢʣʠʥʠʯʝʩʢʦʡ ʜʠʩ-

ʩʦʮʠʘʮʠʠ ʠʣʠ ʨʘʩʱʝʧʣʝʥʠʷè, çʥʝʧʦʩʪʦʷʥʩʪʚʦ 

https://ru.wikipedia.org/wiki/%D0%90%D1%83%D1%82%D0%BE%D0%B8%D0%BC%D0%BC%D1%83%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B7%D0%B0%D0%B1%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/Human_herpesvirus_6
https://ru.wikipedia.org/wiki/Human_herpesvirus_6
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ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚè ʠ çʛʦʨʷʯʝʡ ʚʘʥʥʳè. ʉʠʥ-

ʜʨʦʤ çʢʣʠʥʠʯʝʩʢʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷè ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʤʝʞʜʫ ʩʠʤʧʪʦʤʘʤʠ ʧʦʨʘʞʝʥʠʷ ʨʘʟ-

ʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʩʦʯʝʪʘʥʠʝ ʫ ʦʜʥʦʛʦ 

ʙʦʣʴʥʦʛʦ ʧʨʠʟʥʘʢʦʚ ʧʦʨʘʞʝʥʠʷ ʨʘʟʥʳʭ ʧʨʦʚʦʜʷ-

ʱʠʭ ʧʫʪʝʡ ʠʣʠ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʧʦʨʘʞʝʥʠʷ.  

ʊʝʯʝʥʠʝ ʨʘʩʩʝʷʥʥʦʛʦ ʩʢʣʝʨʦʟʘ ʦʯʝʥʴ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʦ, ʪʨʫʜʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʝʤʠʩ-

ʩʠʡ ʠ ʯʘʩʪʦʪʫ ʦʙʦʩʪʨʝʥʠʡ, ʩʪʝʧʝʥʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʬʫʥʢʮʠʡ ʠ ʩʢʦʨʦʩʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʥʝʦʙʨʘʪʠ-

ʤʳʭ ʥʘʨʫʰʝʥʠʡ. ʇʦʤʠʤʦ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʨʝʤʠʪʪʠ-

ʨʫʶʱʝʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʝʨʝ-

ʭʦʜʷʱʝʛʦ ʚʦ ʚʪʦʨʠʯʥʦʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ (ʩ 

ʦʙʦʩʪʨʝʥʠʷʤʠ ʠʣʠ ʙʝʟ ʥʠʭ), ʫ 10-15% ʙʦʣʴʥʳʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʚʠʯʥʦ-ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʡ ʨʘʩʩʝʷʥ-

ʥʳʡ ʩʢʣʝʨʦʟ. ɺ 10% ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʝ ʤʦʞʝʪ 

ʠʤʝʪʴ ʦʯʝʥʴ ʤʷʛʢʦʝ ʪʝʯʝʥʠʝ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʦʩʪʘ-

ʪʦʯʥʳʤ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤ ʜʝʬʠʮʠʪʦʤ ʧʦʩʣʝ ʤʥʦʛʠʭ 

ʣʝʪ ʟʘʙʦʣʝʚʘʥʠʷ ʠ, ʥʘʦʙʦʨʦʪ, ʙʳʩʪʨʦ ʧʨʦʛʨʝʩʩʠʨʫ-

ʶʱʠʡ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʡ ʪʠʧ ʪʝʯʝʥʠʷ (ʩʪʚʦʣʦʚʘʷ 

ʬʦʨʤʘ ʨʘʩʩʝʷʥʥʦʛʦ ʩʢʣʝʨʦʟʘ, ʠʣʠ ʙʦʣʝʟʥʴ ʄʘʨ-

ʙʫʨʛʘ). ʇʨʠ ʦʙʦʩʪʨʝʥʠʠ (ʵʢʟʘʮʝʨʙʘʮʠʠ ʠʣʠ ʘʪʘʢʝ) 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ ʠʣʠ ʨʝʟʢʦ ʫʩʠʣʠʚʘʶʪʩʷ ʫʞʝ ʠʤʝʶʱʠ-

ʝʩʷ. ʕʪʦ ʥʝ ʩʚʷʟʘʥʦ ʩ ʚʦʟʤʦʞʥʳʤ ʧʘʨʘʣʣʝʣʴʥʳʤ ʠʥ-

ʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʣʠʭʦʨʘʜʢʦʡ ʠ ʜʨʫʛʠʤʠ 

ʧʨʠʯʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʜʝʢʦʤʧʝʥʩʘʮʠʶ 

ʠʤʝʚʰʠʭʩʷ ʥʘʨʫʰʝʥʠʡ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʙʦʩʪʨʝʥʠʷ 

ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʜʦ ʥʝʩʢʦʣʴ-

ʢʠʭ ʥʝʜʝʣʴ, ʥʦ ʥʝ ʤʝʥʝʝ 24 ʯ. ʂʣʠʥʠʯʝʩʢʘʷ ʤʘʥʠʬʝ-

ʩʪʘʮʠʷ (çʜʝʙʶʪè) ʨʘʩʩʝʷʥʥʦʛʦ ʩʢʣʝʨʦʟʘ ʷʚʣʷʝʪʩʷ, 

ʧʦ ʩʫʪʠ, ʝʛʦ ʧʝʨʚʳʤ ʦʙʦʩʪʨʝʥʠʝʤ. ʀʩʪʠʥʥʳʝ 

ʦʙʦʩʪʨʝʥʠʷ ʦʧʳʪʥʳʡ ʥʝʚʨʦʣʦʛ ʜʦʣʞʝʥ ʦʪʣʠʯʘʪʴ ʦʪ 

ʧʩʝʚʜʦʦʙʦʩʪʨʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʠ 

ʥʝʪʷʞʝʣʦʡ ʜʝʢʦʤʧʝʥʩʘʮʠʝʡ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʥʘʨʫ-

ʰʝʥʠʡ, ʥʘʧʨʠʤʝʨ ʥʘ ʬʦʥʝ ʜʝʧʨʝʩʩʠʠ ʠʣʠ ʧʦʚʳʰʝ-

ʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ. ɺʦʟʤʦʞʥʳ ʩʫʙʢʣʠʥʠʯʝʩʢʠʝ 

ʦʙʦʩʪʨʝʥʠʷ, ʢʦʛʜʘ ʥʦʚʳʝ ʦʯʘʛʠ ʦʙʨʘʟʫʶʪʩʷ ʚ ʢʣʠʥʠ-

ʯʝʩʢʠ ʥʝʤʳʭ ʟʦʥʘʭ ʠ ʚʳʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʄʈʊ. 

ɼʠʘʛʥʦʟ ʨʘʩʩʝʷʥʥʳʡ ʩʢʣʝʨʦʟ ʦʩʥʦʚʳʚʘʝʪʩʷ, ʥʘ 

ʢʣʠʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʨʦʷʚʣʝʥʠʷ ʧʘʪʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠ-

ʩʪʝʤʝ. ʆʜʥʘʢʦ ʦʩʥʦʚʥʫʶ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨ-

ʤʘʮʠʶ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʘʥʥʳʝ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩ-

ʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ), ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʢʚʦʨʘ 

(ʠʟʦʬʦʢʫʩʠʨʦʚʘʥʠʝ ʦʣʠʛʦʢʣʦʥʘʣʴʥʳʭ ʠʤʤʫʥʦʛʣʦ-

ʙʫʣʠʥʦʚ) ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʦʤʦʱʴ ʚ 

ʩʧʦʨʥʳʭ ʩʣʫʯʘʷʭ. ɺʳʩʦʢʦʠʥʬʦʨʤʘʪʠʚʥʘ ʄʈʊ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʪʨʘʩʪʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʦʩʥʦʚʝ ʛʘʜʦ-

ʣʠʥʠʷ. ʇʘʨʘʤʘʛʥʠʪʥʳʡ ʢʦʥʪʨʘʩʪ ʫʩʠʣʠʚʘʝʪ ʩʠʛʥʘʣ 

ʦʪ ʟʦʥʳ ʚʦʩʧʘʣʝʥʠʷ ʠ ʦʪʝʢʘ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʚʠʪʴ ʩʚʝʞʠʝ ʦʯʘʛʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʥʠʮʘʝʤʦ-

ʩʪʠ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ. ʆʧʨʝʜʝʣʝʥʥʦʝ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʳʷʚʣʝʥʠʝ ʧʦʚʳ-

ʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ Ig G ʚ ʮʝʨʝʙʨʦʩʧʠʥʘʣʴʥʦʡ 

ʞʠʜʢʦʩʪʠ ʚʩʣʝʜʩʪʚʠʠ ʩʪʠʤʫʣʷʮʠʠ ʛʫʤʦʨʘʣʴʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ. 

ʇʨʠʥʮʠʧʳ ʣʝʯʝʥʠʷ ʨʘʩʩʝʷʥʥʦʛʦ ʩʢʣʝʨʦʟʘ ʦʩʥʦ-

ʚʳʚʘʶʪʩʷ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʧʦʜʭʦʜʝ ʩ ʫʯʝʪʦʤ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʯʝʥʠʷ ʠ ʘʢʪʠʚʥʦʩʪʠ ʠʤʤʫʥʦʧʘʪʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʳʨʘʞʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ. 

ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ ʩʦʩʪʦʠʪ ʠʟ ʣʝʯʝ-

ʥʠʷ ʦʙʦʩʪʨʝʥʠʡ. ʇʨʝʧʘʨʘʪʘʤʠ ʚʳʙʦʨʘ ʷʚʣʷʶʪʩʷ 

ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʧʨʦʪʠʚʦ-

ʚʦʩʧʦʣʠʪʝʣʴʥʦʝ ʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʝ ʜʝʡʩʪʚʠʝ. 

ʅʘʟʥʘʯʝʥʠʝ ʵʪʠʭ ʧʨʧʝʧʘʨʘʪʦʚ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʩʦʩʪʦ-

ʷʥʠʝ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ, ʦʛʨʘʥʠʯʠ-

ʚʘʝʪ ʚʦʩʧʘʣʝʥʠʝ ʠ ʘʫʪʦʠʤʤʫʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʨʘʟʨʫ-

ʰʝʥʠʝ ʤʠʝʣʠʥʘ. ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʜʣʠʪʝʣʴʥʳʡ 

ʧʨʠʝʤ ʜʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʦʣʫʯʠʣʠ ʢʦʨʦʪʢʠʝ ʢʫʨʩʳ ʨʘʩʪʚʦʨʠʤʳʭ ʛʣʶʢʦʢʦʨ-

ʪʠʢʦʩʪʝʨʦʠʜʦʚ ʚ ʙʦʣʴʰʠʭ ʜʦʟʘʭ, ʢʦʪʦʨʳʝ ʚʚʦʜʷʪ 

ʚʥʫʪʨʠʚʝʥʥʦ ʚʦ ʚʨʝʤʷ ʦʩʪʨʦʡ ʩʪʘʜʠʠ. ʇʨʠ ʪʘʢʦʡ 

ʩʭʝʤʝ ʚʚʝʜʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʧʦʙʦʯʥʳʭ ʵʬ-

ʬʝʢʪʦʚ, ʯʝʤ ʧʨʠ ʜʣʠʪʝʣʴʥʳʭ. ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴ-

ʟʫʶʪ ʤʝʪʠʣʧʨʝʜʥʠʟʦʣʦʥ( ʩʦʣʶʤʝʜʨʦʣ) - ʥʘʟʥʘʯʘ-

ʝʪʩʷ ʧʦ 1000 ʤʛ ʚ ʜʝʥʴ ( ʥʘ 400-500 ʤʣ ʠʟʦʪʦʥʠʯʝ-

ʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ) ʚ ʪʝʯʝʥʠʠ 3-7 ʜʥʝʡ.  

ɸʥʛʠʦʧʨʦʪʝʢʪʦʨʳ ʠ ʘʥʪʠʘʛʨʝʛʘʥʪʳ ʩʥʠʞʘʶʪ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ: 

-ɺʠʥʦʮʝʪʠʥʘ (ʢʘʚʠʥʪʦʥ) ʧʦ 5-10 ʤʛ 2-3 ʨʘʟʘ ʚ 

ʜʝʥʴ. 

ɼʣʷ ʧʦʪʝʥʮʠʨʦʚʘʥʠʷ ʘʥʪʠʘʛʨʝʛʘʥʪʥʦʛʦ ʠ ʘʥ-

ʛʠʦʧʨʦʪʝʢʪʦʨʥʦʛʦ ʵʬʬʝʢʪʘ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ: 

-ʄʝʢʩʠʜʦʣ ʚʚʦʜʷʪ ʚ/ʤ ʚ ʜʦʟʝ 5,0 ʤʛ 2 ʨʘʟʘ/ʩʫʪ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ 10-14 ʜʥʝʡ. 

ʄʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ:  

- ɸʢʪʦʚʝʛʠʥ ʘʢʪʠʚʠʟʠʨʫʝʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʚ 

ʪʢʘʥʷʭ, ʫʣʫʯʰʘʝʪ ʪʨʦʬʠʢʫ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʮʝʩʩ 

ʨʝʛʝʥʝʨʘʮʠʠ, ʚʚʦʜʷʪ ʚ/ʚ ʢʘʧʝʣʴʥʦ ʚ ʢʦʣʠʯʝʩʪʚʝ 1 

ʘʤʧʫʣʳ ʩ ʛʣʶʢʦʟʦʡ ʩʦ ʩʢʦʨʦʩʪʴʶ 2 ʤʣ/ʤʠʥ.  

ɸʤʠʥʦʢʠʩʣʦʪʳ (ʛʣʫʪʘʤʠʥʦʚʘʷ ʜʦ ʝʜʳ (ʟʘ 15-20 

ʤʠʥʫʪ) ʧʦ 1 ʛ 2-3 ʨʘʟʘ ʚ ʩʫʪʢʠ; ʤʝʪʠʦʥʠʥ ʧʦ 0,5-1,5ʛ, 

ʢʫʨʩ ʣʝʯʝʥʠʷ 10-30 ʜʥʝʡ), ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ, ɽ,( 

ʧʦ 1 ʢʘʧʩʫʣʝ ʚʦ ʚʨʝʤʷ ʝʜʳ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ 4 ʤʝʩʷ-

ʮʝʚ)  

ʄʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʚʚʦʜʠʪʴ ʠʤʤʫʥʦʘʢʪʠʚʥʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʥʦ ʠ ʚʳʚʦʜʠʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʘʛʝʥʪʳ 

ʠʟ ʢʨʦʚʠ ʩ ʧʦʤʦʱʴʶ ʧʣʘʟʤʘʬʝʨʝʟʘ. ʉʣʝʜʫʝʪ ʫʯʠʪʳ-

ʚʘʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʣʘʟʤʳ ʤʦʛʫʪ ʚʳ-

ʧʦʣʥʷʪʴ ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ ʬʫʥʢʮʠʶ ʠ ʠʭ ʫʜʘʣʝʥʠʝ 

ʥʝʞʝʣʘʪʝʣʴʥʦ, ʧʦʵʪʦʤʫ ʧʣʘʟʤʘʬʝʨʝʟ ʨʝʢʦʤʝʥʜʫ-

ʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʧʨʠ ʚʳʨʘʞʝʥʥʦʤ ʦʙʦʩʪʨʝ-

ʥʠʠ ʠʣʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʣʘʟʤʘʬʝ-

ʨʝʟ ʧʨʦʚʦʜʷʪ 1 ʨʘʟ ʚ ʥʝʜʝʣʶ ʩ ʟʘʤʝʥʦʡ ʧʣʘʟʤʳ ʚ ʢʦ-

ʣʠʯʝʩʪʚʝ 5% ʤʘʩʩʳ ʪʝʣʘ, ʚʩʝʛʦ 3-5ʩʝʘʥʩʦʚ. 

ʇʨʠ ʥʝʪʷʞʝʣʦʤ ʦʙʦʩʪʨʝʥʠʠ ʚ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʨʘʩʩʝʷʥʥʦʛʦ ʩʢʣʝʨʦʟʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʚʘʟʦʘʢʪʠʚʥʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ.  

ʇʨʠ ʤʝʜʣʝʥʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤ ʪʝʯʝʥʠʠ ʟʘ-

ʙʦʣʝʚʘʥʠʷ, ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʘ-

ʙʦʣʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʠʤʧʪʦʤʘ-

ʪʠʯʝʩʢʦʛʦ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ. ʎʠʪʦʩʪʠʢ 

ʤʠʪʦʢʩʘʥʪʨʦʥ ʧʦ 5 ʤʛ/ʤ2 ʧʣʦʱʘʜʠ ʪʝʣʘ (ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʦʪ 10 ʜʦ 20 ʤʛ) ʚʥʫʪʨʠʚʝʥʥʦ 1 ʨʘʟ ʚ 3 ʤʝʩ. ʇʦ-

ʪʝʥʮʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʢʘʨʜʠʦʪʦʢʩʠʯʝ-

ʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ 

ʧʨʝʧʘʨʘʪʘ 6-8 ʢʫʨʩʘʤʠ. 

ʇʨʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ, ʥʝʫʢʣʦʥʥʦ ʧʨʦʛʨʝʩʩʠ-

ʨʫʶʱʠʭ ʚʘʨʠʘʥʪʘʭ ʪʝʯʝʥʠʷ ʨʘʩʩʝʷʥʥʦʛʦ ʩʢʣʝʨʦʟʘ 

ʧʨʠʤʝʥʷʶʪ ʩʠʣʴʥʳʝ ʠʤʤʫʥʦʩʫʧʨʝʩʩʦʨʳ. ʉʨʝʜʠ 
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ʧʨʝʧʘʨʘʪʦʚ ʮʠʪʦʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚ-

ʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʠʟʫʯʘʣʠʩʴ ʘʟʘʪʠʦ-

ʧʨʠʥ- 1,5-2 ʤʛ/ʢʛ/ʩʫʪ ʚ 3-4 ʧʨʠʝʤʘ; ʤʝʪʦʪʨʝʢʩʘʪ- 

ʥʘʯʘʣʴʥʘʷ ʜʦʟʘ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 7,5 ʤʛ ʦʜʠʥ ʨʘʟ ʚ 

ʥʝʜʝʣʶ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʠ ʧʨʝʧʘʨʘʪʳ ʥʘʟʥʘʯʘʶʪ ʧʨʠ 

ʥʝʫʢʣʦʥʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤ ʪʝʯʝʥʠʠ ʨʘʩʩʝʷʥʥʦʛʦ 

ʩʢʣʝʨʦʟʘ ʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʚʪʦʨʥʳʭ ʢʫʨʩʦʚ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ.  

ʇʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʦʟʥʘʤʝʥʦʚʘʣʦʩʴ ʨʝʟ-

ʢʠʤ ʧʦʚʳʰʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʝʚʨʦʣʦʛʦʚ ʚ ʦʙʣʘ-

ʩʪʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʨʘʩʩʝʷʥʥʦʛʦ ʩʢʣʝ-

ʨʦʟʘ, ʯʪʦ ʚʧʝʨʚʳʝ ʧʦʟʚʦʣʠʣʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝ-

ʧʝʥʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʂʣʠʥʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʧʦʟʠʪʠʚʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘ ʄʈʊ ʚ ʚʠʜʝ ʫʤʝʥʴ-

ʰʝʥʠʷ ʦʙʲʝʤʘ ʦʯʘʛʦʚʦʛʦ ʧʦʨʘʞʝʥʠʷ ʤʦʟʛʘ, ʫʤʝʥʴ-

ʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʚʥʳʭ ʠ ʥʦʚʳʭ ʦʯʘʛʦʚ.  

ɼʘʥʥʳʡ ʤʝʪʦʜ ʜʣʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ ʧʦʣʫʯʠʣ 

ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ çʧʨʝʧʘʨʘʪʳ, ʠʟʤʝʥʷʶʱʠʝ ʪʝʯʝʥʠʝ 

ʨʘʩʩʝʷʥʥʦʛʦ ʩʢʣʝʨʦʟʘè ( ʇʀʊʈʉ).  

ʉʨʝʜʠ ʧʨʝʧʘʨʘʪʦʚ ʧʝʨʚʦʡ ʣʠʥʠʠ : 

ʀʥʪʝʨʬʝʨʦʥ ï ɓ-1b (ʧʦ 8-9,6 ʤʄɽ ʠʣʠ 250 ʤʢʛ 

ʯʝʨʝʟ ʜʝʥʴ ʧʦʜʢʦʞʥʦ)  

ʀʥʪʝʨʬʝʨʦʥ ï ɓ-1ʘ ʧʦʜʢʦʞʥʦ (ʧʦ 44 ʤʢʛ 3 ʨʘʟʘ 

ʚ ʥʝʜʝʣʶ) 

ɻʣʘʪʠʨʘʤʝʨʘ ʘʮʝʪʘʪ (ʧʦ 20 ʤʛ ʢʘʞʜʳʡ ʜʝʥʴ 

ʧʦʜʢʦʞʥʦ).  

 ɻʣʘʪʠʨʘʤʝʨʘ ʘʮʝʪʘʪ( ʢʦʧʘʢʩʦʥ) -ʩʠʥʪʝʪʠʯʝ-

ʩʢʠʡ ʧʦʣʠʤʝʨ ʠʟ ʯʝʪʳʨʝʭ ʘʤʠʥʦʢʠʩʣʦʪ: L- ʘʣʘ-

ʥʠʥʘ, L-ʛʣʫʪʘʤʠʥʘ,L-ʣʠʟʠʥʘʠL-ʪʠʨʦʟʠʥʘ. ʇʨʠ ʨʝʛʫ-

ʣʷʨʥʦʤ ʚʚʝʜʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʠʥʜʫʮʠʨʫʝʪʩʷ ʨʦʩʪ 

ʢʣʦʥʘ ʩʧʝʮʠʬʠʯʥʳʭ ʢʣʝʪʦʢ, ʩʧʦʩʦʙʥʳʭ ʧʦʜʘʚʣʷʪʴ 

ʘʫʪʦʠʤʤʫʥʥʫʶ ʨʝʘʢʮʠʶ ʯʝʨʝʟ ʧʨʦʜʫʢʮʠʶ ʧʨʦʪʠʚʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʧʝʧʪʠʜʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʢʦʧʘʢʩʦʥʘ, ʚʳʟʳʚʘʶʪ 

ʠʥʜʫʢʮʠʶ ʪʦʣʝʨʘʥʪʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʘʢ-

ʪʠʚʘʮʠʦʥʥʳʭ ʮʠʪʦʢʠʥʦʚ. ʇʦʟʠʪʠʚʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ 

ʵʬʬʝʢʪʳ ʢʦʧʘʢʩʦʥʘ ʧʦʜʪʚʝʨʞʜʝʥʳ ʜʘʥʥʳʤʠ ʄʈʊ ʠ 

ʩʦʭʨʘʥʷʶʪʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ - 5-10ʣʝʪ. ɽʞʝ-

ʜʥʝʚʥʦ ʧ/ʢ ʚ ʜʦʟʝ 20 ʤʛ (1 ʟʘʧʦʣʥʝʥʥʳʡ ʰʧʨʠʮ ʜʣʷ 

ʠʥʲʝʢʮʠʡ) 1 ʨʘʟ/ʩʫʪ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʜʣʠʪʝʣʴʥʦ. 

ʇʨʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ ʧʝʨʚʦʡ ʣʠ-

ʥʠʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʧʘʨʘʪʳ ʚʪʦʨʦʡ ʣʠʥʠʠ ï ʥʘʪʘʣʠ-

ʟʫʤʘʙ ( ʧʦ 300 ʤʛ ʚʥʫʪʨʠʚʝʥʥʦ ʢʘʧʝʣʴʥʦ ʤʝʜʣʝʥʥʦ 

ʦʜʠʥ ʨʘʟ ʚ ʤʝʩʷʮ ) ʠ ʬʠʥʛʦʣʠʤʦʜ ( ʧʦ 0,5 ʤʛ ʦʜʠʥ 

ʨʘʟ ʚ ʜʝʥʴ ʚ ʪʘʙʣʝʪʢʘʭ).  

ʅʘʪʘʣʠʟʫʤʘʙ ʩʝʣʝʢʪʠʚʥʳʡ ʠʥʛʠʙʠʪʦʨ ʤʦʣʝ-

ʢʫʣ ʘʜʛʝʟʠʠ ʠ ʘʥʪʘʛʦʥʠʩʪ a-4-ʠʥʪʝʛʨʠʥʦʚ, ʷʚʣʷʝʪʩʷ 

ʥʦʚʳʤ ʧʨʝʧʘʨʘʪʦʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʜʣʷ ʣʝʯʝʥʠʷ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʘʢʪʠʚʥʳʤ ʨʝʤʠʪʪʠʨʫʶʱʠʤ ʪʝʯʝʥʠʝʤ ʈʉ. 

ʉʚʷʟʳʚʘʷʩʴ ʩ a-4-ʠʥʪʝʛʨʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʩʦʢʦʵʢʩ-

ʧʨʝʩʩʠʨʦʚʘʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʡʢʦʮʠʪʦʚ (ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝ ʥʝʡʪʨʦʬʠʣʦʚ), ʥʘʪʘʣʠʟʫʤʘʙ ʧʨʝʜʦʪʚʨʘ-

ʱʘʝʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʤʦʣʝʢʫ-

ʣʘʤʠʘʜʛʝʟʠʠ (VCAM-1) ʠ ʦʩʪʝʦʧʦʥʪʠʥʦʤ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʧʨʠʢʨʝʧʣʝʥʠʷ 

ʣʝʡʢʦʮʠʪʦʚ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʵʥʜʦʪʝʣʠʷ. ʇʦ 300 ʤʛ 

ʚʥʫʪʨʠʚʝʥʥʦ ʢʘʧʝʣʴʥʦ ʤʝʜʣʝʥʥʦ ʦʜʠʥ ʨʘʟ ʚ ʤʝʩʷʮ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʠʪʩʷ ʚʥʝʜʨʝʥʠʝ ʤʝ-

ʪʦʜʘ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʚ ʩʣʫʯʘʝ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʣʶʜʝʡ 

ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʙ-

ʟʦʨʘ ʣʠʪʝʨʘʪʫʳ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʧʘʪʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʈʉ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪ-

ʨʘʞʘʶʪ ʚ ʚʳʨʘʞʝʥʥʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢ ʠ ʝʜʠʥʫʶ ʩʭʝʤʫ ʪʝʨʘ-

ʧʠʠ ʙʦʣʴʥʳʭ. ʉʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʦ ʨʘʩʩʝʷʥ-

ʥʦʤ ʩʢʣʝʨʦʟʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝ-

ʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʪʝʭ-

ʥʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. 
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Abstract 

The article examines the present methods of rehabilitation of patients in the acute period of ischemic stroke. 

Analyzed are studies of foreign and domestic doctors, which shows a different approach to the conduct and selec-

tion of rehabilitation methods. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʠʰʝʤʠ-

ʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʨʘʯʝʡ, ʚ ʢʦʪʦʨʳʭ ʧʦʢʘ-

ʟʘʥ ʨʘʟʣʠʯʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʚʝʜʝʥʠʶ ʠ ʚʳʙʦʨʫ ʤʝʪʦʜʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ.  

 

Keywords: rehabilitation, physical rehabilitation, ischemic stroke, acute period. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʘʙʠʣʠʪʘʮʠʷ, ʬʠʟʠʯʝʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ, ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ, ʦʩʪʨʳʡ ʧʝʨʠʦʜ. 

 

ʆʩʪʨʳʝ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʛʦ-

ʣʦʚʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝ-

ʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʊʘʢ, ʩʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ [1], ʝʞʝ-

ʛʦʜʥʦ ʚ ʈʦʩʩʠʠ ʠʥʩʫʣʴʪʦʤ ʟʘʙʦʣʝʚʘʶʪ ʧʨʠʤʝʨʥʦ 0,5 

ʤʣʥ. ʯʝʣʦʚʝʢ. ʅʘ ʜʦʣʶ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ 

ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 80%, ʦʩʪʘʣʴʥʳʝ 20% ʩʦʩʪʘʚʣʷʶʪ 

ʨʘʟʣʠʯʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ 

ʠʥʩʫʣʴʪʘ [2]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʝʫʢʣʦʥʥʦ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʠʥʚʘʣʠʜʦʚ ʧʦʩʣʝ ʠʥʩʫʣʴʪʘ. ʊʘʢ, ʚ 

ʈʦʩʩʠʠ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʠʥʩʫʣʴʪ, ʢ 

ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʟʚʨʘʱʘʶʪʩʷ ʥʝ ʙʦʣʝʝ 3ð

23%, ʘ 85% ʙʦʣʴʥʳʭ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʡ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʆʪʩʫʪʩʪʚʠʝ ʩʚʦʝʚʨʝʤʝʥ-

ʥʦʛʦ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʚʝʜʝʪ ʢ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʶ ʥʝʦʙʨʘʪʠʤʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʙʦʣʴʥʦʛʦ. ʆʛʨʦʤ-

ʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʛʦʩʫʜʘʨʩʪʚʫ, ʚʳʩʦʢʘʷ 

ʣʝʪʘʣʴʥʦʩʪʴ ʠ ʜʣʠʪʝʣʴʥʘʷ ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʧʘʮʠʝʥ-

ʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʠʥʩʫʣʴʪ , ʜʠʢʪʫʶʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ 

ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʠ-

ʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ [3,6,7]. 

ʎʝʣʴʶ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʠʰʝʤʠ-

ʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʷʚʣʷʝʪʩʷ ʨʘʥʥʷʷ ʘʢʪʠʚʘʮʠʷ ʙʦʣʴ-

ʥʳʭ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʘʢʪʠʚʥʳʭ ʜʚʠʞʝʥʠʡ ʠ ʧʨʝʜʫ-

ʧʨʝʞʜʝʥʠʝ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʩʚʷʟʘʥʥʳʭ ʩ ʛʠʧʦ-

ʢʠʥʝʟʠʝʡ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʠ ʪʝʤ 

ʩʘʤʳʤ, ʚʦʟʚʨʘʱʝʥʠʝ ʙʦʣʴʥʦʛʦ ʢ ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦ-

ʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʝʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʘʙʠʣʠʪʘʮʠʷ ʧʦʩʣʝ ʠʥ-

ʩʫʣʴʪʘ ʪʨʝʙʫʝʪ ʥʝʤʘʣʳʭ ʫʩʠʣʠʡ, ʪʝʨʧʝʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʩʘʤʦʛʦ ʧʘʮʠʝʥʪʘ, ʥʦ ʠ ʝʛʦ ʙʣʠʟʢʠʭ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʛʦʪʦʚʳ ʢ ʜʣʠʪʝʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ʙʦʣʴʥʦʛʦ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʘ ʠ ʟʘ-

ʚʠʩʠʪ ʦʪ ʪʠʧʘ ʠʥʩʫʣʴʪʘ ʠ ʩʪʝʧʝʥʠ ʝʛʦ ʪʷʞʝʩʪʠ 

[1,4,12]. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʜʚʠʛʘʪʝʣʴ-

ʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʧʘʨʘʣʠʯʠ ʠ ʧʘʨʝʟʳ cʦ 

cʥʠʞʝʥʠʝʤ ʩʠʣʳ ʠ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʢʦ-

ʥʝʯʥʦcʪʝʡ, ʠʟʤʝʥʝʥʠʷʤʠ ʪʦʥʫcʘ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦ-

ʩʪʠ [1]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʳʩʦʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʥʥʦ ʬʠʟʠʯʝ-

ʩʢʠʭ ʤʝʪʦʜʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʂʦʤʧʣʝʢʩ ʬʠʟʠʯʝʩʢʠʭ 

ʫʧʨʘʞʥʝʥʠʡ ʣʝʯʝʙʥʦʡ ʛʠʤʥʘʩʪʠʢʠ ʠ ʃʌʂ ʜʦʣʞʝʥ 

ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʜʚʠʞʝʥʠʡ, 

ʥʦʨʤʘʣʠʟʘʮʠʶ ʧʦʚʳʰʝʥʥʦʛʦ ʤʳʰʝʯʥʦʛʦ ʪʦʥʫʩʘ ʠ 

ʧʦʚʳʰʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʨʦʠʟʚʦʣʴʥʳʤ ʜʚʠʞʝ-

ʥʠʷʤ ʤʳʰʮ . ʅʦ, ʜʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʝ 

ʫʩʧʝʭʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʝʘʙʠʣʠ-

ʪʘʮʠʠ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʦʣʴʥʳʭ , ʧʝʨʝʥʝʩʰʠʭ ʠʥ-

ʩʫʣʴʪ, ʪʨʝʙʫʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʥʦ-

ʚʳʭ ʩʧʦʩʦʙʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ [2]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʠʟ-

ʚʝʩʪʥʳʝ ʤʝʪʦʜʳ ʢʨʠʦʪʝʨʘʧʠʠ, ʤʠʦʨʝʢʣʘʢʩʠʨʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʪʝʨʘʧʠʠ, 

ʥʘ ʘʧʧʘʨʘʪʝ ʬʠʟʠʦʪʝʨʘʧʠʠ, ʧʘʨʘʬʠʥʦʚʳʭ ʦʙʝʨʪʳʚʘ-

ʥʠʡ ʠ ʢʠʥʝʟʠʦʪʝʨʘʧʠʠ, ʢʦʪʦʨʳʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠ-

ʷʶʪ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʏʘʱʝ 

ʚʩʝʛʦ, ʩʧʘʩʪʠʯʥʦʩʪʴ ʫ ʙʦʣʴʥʳʭ ʧʦʷʚʣʷʝʪʩʷ ʥʘ 3-4-ʡ 

ʥʝʜʝʣʝ ʦʪ ʥʘʯʘʣʘ ʧʨʦʷʚʣʝʥʠʡ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦ-

ʤʦʚ ʠʥʩʫʣʴʪʘ, ʩʥʠʞʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʝʢʫʱʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʚ ʧʦʨʘʞʝʥʥʳʭ ʢʦʥʝʯʥʦʩʪʷʭ [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪ ʤʝʪʦʜ 

ʪʨʘʥcʢʨʘʥʠʘʣʴʥʦʡ ʤʘʛʥʠʪʥʦʡ cʪʠʤʫʣʷʮʠʠ (ʊʄʉ), 

ʢʦʪʦʨʳʡ ʜʣʷ ʥʘʰʝʡ cʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 
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ʥʦʚʳʤ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʫʞʝ ʜʣʠʪʝʣʴ-

ʥʦʛʦ ʚʨʝʤʝʥʠ c ʫcʧʝʭʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʟʘʨʫʙʝʞʥʳʭ 

cʪʨʘʥʘʭ. ʕʪʦʪ ʤʝʪʦʜ ʦʪʣʠʯʘʝʪʩʷ ʧʨʦcʪʦʪʦʡ ʚʳʧʦʣ-

ʥʝʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʨʠ ʣʶʙʦʤ ʵʪʘʧʝ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʷ ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ. ʕʪʦʪ 

ʤʝʪʦʜ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʦʟʜʝʡcʪʚʫʝʪ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ 

ʥʝʨʚʥʫʶ ʩʠcʪʝʤʫ, cʧʦʩʦʙʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ 

cʠʥʘʧʪʠʯʝʩʢʠʭ cʚʷʟʝʡ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ cʪʠʤʫʣʠʨʫʝʪ ʪʨʘʥʟʠʪʦʨʥʦʝ ʫcʠʣʝʥʠʝ ʨʝʛʠʦ-

ʥʘʨʥʦʛʦ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ [4]. ʇʝʨcʧʝʢ-

ʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʊʄʉ ʚ ʥʝʚʨʦʣʦʛʠʠ, ʚ 

ʯʘcʪʥʦʩʪʠ ʜʣʷ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʧʝ-

ʨʝʥʝcʝʥʥʦʛʦ ʠʥcʫʣʴʪʘ. ʇʦ ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʳʭ 

ʠcʩʣʝʜʦʚʘʥʠʡ, ʧʦcʣʝ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʧʦʚʨʝʞʜʝʥ-

ʥʫʶ ʪʢʘʥʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʥʘ ʧʨʦʚʦʜʷʱʠʝ ʧʫʪʠ 

cʝʨʠʝʡ ʤʘʛʥʠʪʥʳʭ ʠʤʧʫʣʴcʦʚ ʩʦ ʚʨʝʤʝʥʝʤ ʦʪʤʝʯʘ-

ʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ: ʧʦʚʳʰʘʝʪʩʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʥʝʡʨʦʥʦʚ, ʦʙʨʘʟʫʶʪʩʷ ʥʦʚʳʝ ʤʝʞʥʝʡʨʦʥʥʳʝ 

cʚʷʟʠ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʥʝʨʚʥʦʡ 

ʪʢʘʥʠ ʠ ʫʣʫʯʰʘʶʪcʷ ʜʚʠʞʝʥʠʷ ʚ ʧʘʨʘʣʠʟʦʚʘʥʥʳʭ 

ʢʦʥʝʯʥʦʩʪʷʭ. ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʨʘʥcʢʨʘʥʠ-

ʘʣʴʥʦʡ ʤʘʛʥʠʪʥʦʡ cʪʠʤʫʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʘʥ-

ʥʘʷ ʧʨʦʮʝʜʫʨʘ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʘʞʝ 

ʧʨʠ ʧʦʟʜʥʝʤ cʨʦʢʝ ʥʘʯʘʣʘ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʪʨʘʥcʢʨʘʥʠʘʣʴʥʘʷ ʤʘʛʥʠʪʥʘʷ cʪʠʤʫʣʷʮʠʷ ʷʚ-

ʣʷʝʪʩʷ ʧʝʨcʧʝʢʪʠʚʥʳʤ ʥʝʠʥʚʘʟʠʚʥʳʤ ʤʝʪʦʜʦʤ 

ʥʝʡʨʦcʪʠʤʫʣʷʮʠʠ c ʙʦʣʴʰʠʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʠ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ [5]. 

ʊʘʢ ʞʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʤʧʣʝʢʩʘ çʠʥʪʝʨʬʝʡʩ ñʤʦʟʛ ï ʢʦʤʧʴʶʪʝʨò ʠ ʵʢ-

ʟʦʩʢʝʣʝʪè ʠ ʪʝʭʥʠʢʠ ʚʦʦʙʨʘʞʝʥʠʷ ʜʚʠʞʝʥʠʷ ʜʣʷ ʨʝ-

ʘʙʠʣʠʪʘʮʠʠ ʧʦʩʣʝ ʠʥʩʫʣʴʪʘ [6]. ɼʘʥʥʳʡ ʤʝʪʦʜ ʥʘ 

ʦʩʥʦʚʝ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʝʪ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʚʦʦʙʨʘ-

ʞʝʥʠʷ ʜʚʠʞʝʥʠʡ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʥ-

ʣʘʡʥ-ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʚʦʦʙʨʘʞʝʥʠʷ ʜʚʠʞʝʥʠʡ ʦʩʫ-

ʱʝʩʪʚʣʷʣʦʩʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ ʩ ʧʦʤʦʱʴʶ 

ʠʥʪʝʨʬʝʡʩʘ çʤʦʟʛ ï ʢʦʤʧʴʶʪʝʨè. ʕʢʟʦʩʢʝʣʝʪ ʦʩʫ-

ʱʝʩʪʚʣʷʣ ʧʘʩʩʠʚʥʦʝ ʜʚʠʞʝʥʠʝ ʚ ʧʘʨʝʪʠʯʥʦʡ ʢʠʩʪʠ 

ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʠʥʪʝʨʬʝʡʩʘ çʤʦʟʛ ï ʢʦʤʧʴʶʪʝʨè. 

ʇʘʮʠʝʥʪʳ ʧʦʣʫʯʘʣʠ ʧʦ 10 ʟʘʥʷʪʠʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

45ï90 ʤʠʥʫʪ ʚ ʪʝʯʝʥʠʝ 2 ʥʝʜʝʣʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦ 

ʚʩʝʭ ʥʘʙʣʶʜʝʥʠʷʭ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ, ʢʘʢ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʚʠʞʝ-

ʥʠʡ, ʪʘʢ ʠ ʜʝʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ [5,8]. 

ɺ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ 

ʫʩʧʝʰʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʨʝʩʢʦʞʥʦʛʦ ʩʦʩʮʝʚʠʜ-

ʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʪʠʤʫʣʷʪʦʨʘ (1 ʨʘʟ ʚ ʜʝʥʴ ʚ ʪʝ-

ʯʝʥʠʝ 2 ʥʝʜʝʣʴ) ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʝʛʝʪʘʪʠʚʥʦʡ ʜʠʩ-

ʬʫʥʢʮʠʝʡ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥ-

ʩʫʣʴʪʘ [7]. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʢʘʟʘʣʩʷ ʙʝʟʦʧʘʩʥʳʤ, 

ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʠʤ ʚʘʨʠʘʥ-

ʪʦʤ ʪʝʨʘʧʠʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʠ ʤʦʛ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʩʤʝʨʪʥʦʩʪʴ ʥʘ ʨʘʥʥʝʡ ʬʘʟʝ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʧʦʩʣʝ ʦʩʪʨʦʛʦ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ. 

ɼʚʫʤʷ ʚʘʞʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʩʧʝʮʠʬʠʯʝ-

ʩʢʦʡ ʪʝʨʘʧʠʠ ʠʥʩʫʣʴʪʘ ʷʚʣʷʶʪʩʷ ʥʝʡʨʦʧʨʦʪʝʢʮʠʷ, 

ʪ.ʝ. ʧʦʜʜʝʨʞʘʥʠʝ ʤʝʪʘʙʦʣʠʟʤʘ ʪʢʘʥʠ ʤʦʟʛʘ ʠ ʟʘ-

ʱʠʪʘ ʝʝ ʦʪ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʠ ʨʝʧʝʨʬʫ-

ʟʠʷ, ʪ.ʝ. ʫʣʫʯʰʝʥʠʝ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʦʙʣʘʩʪʠ ʠʰʝ-

ʤʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʚʝʱʝʩʪʚʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʟʘ ʩʯʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʭʦʜʠʤʦʩʪʠ ʩʦʩʫʜʦʚ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʪʨʦʤʙʦʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢ, ʠʤʝʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ 

ʄʝʢʩʠʢʦʨ (ʚ ʧʝʨʚʳʝ 2-4 ʜʥʷ ʚ/ʚ ʢʘʧʝʣʴʥʦ ʧʦ 200-

300 ʤʛ 2-3 ʨʘʟʘ ʚ ʩʫʪʢʠ, ʟʘʪʝʤ ʚ/ʤ ʧʦ 100 ʤʛ 3 ʨʘʟʘ ʚ 

ʩʫʪʢʠ) ʥʘ ʨʝʛʨʝʩʩ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ ʚ 

ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ [8]. ʇʨʠ 

ʵʪʦʤ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʜʝʬʠʮʠʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ ʭʘʨʘʢ-

ʪʝʨʥʘ ʢʘʢ ʜʣʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʬʝʨʳ, ʪʘʢ ʠ ʜʣʷ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ʚʳʩʰʠʭ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ʇʨʠ-

ʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʄʝʢʩʠʢʦʨ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ 

ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʝʪ ʫʨʦ-

ʚʝʥʴ ʧʦʚʩʝʜʥʝʚʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʮʠʝʥʪʦʚ, ʧʦʚʳ-

ʰʘʝʪ ʠʭ ʩʦʮʠʘʣʴʥʫʶ ʘʜʘʧʪʘʮʠʶ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. 

ɺʢʣʶʯʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʚ ʢʦʤʧʣʝʢʩʥʫʶ ʪʝʨʘʧʠʶ 

ʙʦʣʴʥʳʭ ʩ ʠʰʝʤʠʯʝʩʢʠʤ ʠʥʩʫʣʴʪʦʤ ʩʥʠʞʘʝʪ ʚʳʨʘ-

ʞʝʥʥʦʩʪʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʫʣʫʯʰʘʝʪ 

ʪʝʯʝʥʠʝ ʨʘʥʥʝʛʦ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ [8]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʨʫʰʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ, ʤʦʪʦʨ-

ʥʳʭ, ʚʝʨʙʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ ʎʅʉ ʩʚʷʟʘʥʳ 

ʩʦ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʩʠʩʪʝʤʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʤʝ-

ʪʘʙʦʣʠʟʤʘ ʥʝʡʨʦʥʦʚ. ɼʣʷ ʠʭ ʫʩʪʨʘʥʝʥʠʷ ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩʳ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʢʦʨʨʝʢʮʠʶ ʜʠʩʙʘʣʘʥʩʘ ʚʦʟʙʫʞʜʘ-

ʶʱʠʭ ʠ ʪʦʨʤʦʟʥʳʭ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʥʳʭ ʩʠʩʪʝʤ. 

ɺʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʠʚʣʝʢʘʝʪ ʨʦʣʴ ʪʦʨʤʦʟ-

ʥʦʛʦ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʘ ʛʣʠʮʠʥʘ ʚ ʤʝʭʘʥʠʟʤʘʭ 

ʦʩʪʨʦʡ ʮʝʨʝʙʨʘʣʴʥʦʡ ʠʰʝʤʠʠ. ɺʳʷʚʣʝʥʘ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʘʤʠʥʦʢʠʩʣʦʪʳ ʛʣʠʮʠʥʘ ʧʨʝʜʦʭʨʘʥʷʪʴ ʪʢʘʥʠ 

ʧʨʠ ʛʠʧʦʢʩʠʠ, ʠʥʪʦʢʩʠʢʘʮʠʠ ʠʣʠ ʨʝʧʝʨʬʫʟʠʠ. ɺʦʟ-

ʤʦʞʥʦ, ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʛʠʧʝʨʧʦʣʷʨʠʟʘʮʠʠ ʵʪʘ 

ʘʤʠʥʦʢʠʩʣʦʪʘ ʟʘʱʠʱʘʝʪ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʨʚʥʫʶ 

ʪʢʘʥʴ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦʢʩʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʫʩʣʦʚʠʷʭ 

ʛʠʧʦʢʩʠʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʣʠʮʠʥʘ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝ-

ʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʥʝʡʨʦʥʦʚ ʢʦʨʳ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [11,16]. ʇʨʦʪʠʚʦʠʰʝʤʠʯʝʩʢʠʡ ʵʬ-

ʬʝʢʪ ʛʣʠʮʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʫʣʫʯʰʝʥʠʝʤ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤʠ ʜʣʷ ʨʘʩʢʨʳ-

ʪʠʷ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʪʝʢʪʦʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʛʣʠʮʠʥʘ 

ʷʚʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʢʘʟʳʚʘʶʱʠʝ, ʯʪʦ ʚ ʫʩʣʦ-

ʚʠʷʭ, ʤʦʜʝʣʠʨʫʶʱʠʭ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʟʦʥʫ ʠʰʝʤʠ-

ʯʝʩʢʦʛʦ ʦʯʘʛʘ ʩ ʥʦʨʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʛʣʶʢʦʟʳ ʛʣʠ-

ʮʠʥ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʘʚʣʷʝʪ ʧʨʦʮʝʩʩ 

ʘʧʦʧʪʦʟʘ [12,14]. 

ɿʘʨʫʙʝʞʥʳʤʠ ʫʯʝʥʳʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʥʦʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ, ʦʮʝʥʠʚʘʶʱʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʎʝʨʝʙʨʦ-

ʣʠʟʠʥʘ (30-50 ʤʣ ʚ ʪʝʯʝʥʠʝ10-21 ʜʥʷ) ʚ ʦʩʪʨʦʤ ʧʝ-

ʨʠʦʜʝ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʚ ʧʝʨʚʳʝ 72 ʯʘʩʘ [9]. 

ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʨʘʥʝʝ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʙʦʣʝʝ 

ʙʳʩʪʨʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝ-

ʥʠʡ ʫ ʙʦʣʴʥʳʭ. ʂʨʦʤʝ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ, ʎʝʨʝʙʨʦʣʠʟʠʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʪʘʙʦʣʠʯʝ-

ʩʢʫʶ ʨʝʛʫʣʷʮʠʶ, ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʥʝʡʨʦʤʦʜʫʣʷ-

ʮʠʶ ʠ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʨʘʞʝʥʥʦʛʦ 

ʫʯʘʩʪʢʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʪ.ʝ. ʦʙʣʘʜʘʝʪ ʤʫʣʴʪʠʤʦ-

ʜʘʣʴʥʦʩʪʴʶ[13]. 

ʊʘʢ ʞʝ ʚ ʦʜʥʦʤ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʘʣʦʩʴ, ʷʚ-

ʣʷʝʪʩʷ ʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʪʝʨʘʧʠʷ ʩ ɸʣʴʪʝʧʣʘʟʦʡ 

ʠ ʎʝʨʝʙʨʦʣʠʟʠʥʦʤ ʙʝʟʦʧʘʩʥʦʡ ʠ ʤʦʞʝʪ ʣʠ ʝʱʝ 
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ʙʦʣʴʰʝ ʩʥʠʟʠʪʴ ʠʥʚʘʣʠʜʥʦʩʪʴ ʧʦʩʣʝ ʦʩʪʨʦʛʦ ʠʰʝ-

ʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ [10]. ʂʦʤʙʠʥʘʮʠʷ ʜʘʥʥʳʭ ʣʝ-

ʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʧʦ 30 ʤʣ) ʚʚʦʜʠʣʘʩʴ ʯʝʨʝʟ 

1 ʯʘʩ ʧʦʩʣʝ ʪʨʦʤʙʦʣʠʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʠ ʚ ʜʘʣʴ-

ʥʝʡʱʝʤ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ ʝʞʝʜʥʝʚʥʦ. ɸʚʪʦʨʳ ʦʪ-

ʤʝʯʘʶʪ, ʯʪʦ ʢʦʤʙʠʥʘʮʠʷ ʎʝʨʝʙʨʦʣʠʟʠʥʘ ʩ ʨʝʢʦʤʙʠ-

ʥʘʥʪʥʳʤ ʪʢʘʥʝʚʳʤ ʘʢʪʠʚʘʪʦʨʦʤ ʧʣʘʟʤʠʥʦʛʝʥʘ ʙʝʟ-

ʦʧʘʩʥʘ ʜʣʷ ʣʝʯʝʥʠʷ ʦʩʪʨʦʛʦ ʠʰʝʤʠʯʝʩʢʦʛʦ 

ʠʥʩʫʣʴʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʦ ʚʨʝʤʷ ʧʝʨʠʦʜʘ ʣʝʯʝʥʠʷ 

ʪʦʣʴʢʦ ʎʝʨʝʙʨʦʣʠʟʠʥʦʤ (10 ʜʥʝʡ) ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝ ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʚ 

ʧʦʢʘʟʘʪʝʣʷʭ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʣʝʯʝʥʠʠ ʢʦʤʙʠʥʘʮʠʠ ɸʣʴ-

ʪʝʧʣʘʟʳ ʠ ʎʝʨʝʙʨʦʣʠʟʠʥʘ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʦʡ, ʥʦ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʦʩʪʘʝʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʧʨʠ-

ʤʝʥʝʥʠʝ ʎʝʨʝʙʨʦʣʠʟʠʥʘ. 

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʤʝʪʦʜʦʚ 

ʣʝʯʝʥʠʷ ʧʨʠ ʦʩʪʨʦʤ ʠʰʝʤʠʯʝʩʢʦʤ ʠʥʩʫʣʴʪʝ ʷʚʣʷ-

ʝʪʩʷ ʩʪʝʥʪʠʨʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ, 

ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʚʝʜʝʥʦ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʘ-

ʧʝʚʪʠʯʝʩʢʦʛʦ ʦʢʥʘ. ʕʪʦ ʤʝʨʦʧʨʠʷʪʠʝ ʧʨʠ ʦʩʪʨʦʤ 

ʠʰʝʤʠʯʝʩʢʦʤ ʠʥʩʫʣʴʪʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʙʝʟʦʧʘʩʥʦ ʚ 

ʨʘʥʥʠʝ ʩʨʦʢʠ ʩʧʫʩʪʷ 6-8 ʯʘʩʦʚʦʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ 

ʦʢʥʦ ʫ ʦʧʨʝʜʝʣʝʥʥʦʡ, ʪʱʘʪʝʣʴʥʦ ʦʪʦʙʨʘʥʥʦʡ 

ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤʠ ʧʦ-

ʢʘʟʘʪʝʣʷʤʠ ʠʥʩʫʣʴʪʘ, ʠʥʬʘʨʢʪʘ ʠ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦ-

ʜʦʚ ʚ ʙʣʠʞʘʡʰʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ [11]. 

ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʠʡ ʨʠʩʢ ʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝ-

ʥʠʡ, ʩʣʝʜʫʝʪ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʧʨʠʤʝʥʷʪʴ ʩʠ-

ʩʪʝʤʳ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʟʘʱʠʪʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠ 

ʩʪʝʥʪʠʨʦʚʘʥʠʠ ʠʥʩʫʣʴʪʟʘʚʠʩʠʤʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʦʥ-

ʥʦʡ ʘʨʪʝʨʠʠ [15,16]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝ-

ʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʙʠʣʠʪʘ-

ʮʠʠ ʙʦʣʴʥʳʭ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥ-

ʩʫʣʴʪʘ. ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝ-

ʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʦʩʪʦʷʥʠʝʤ 

ʙʦʣʴʥʦʛʦ, ʘ ʪʘʢ ʞʝ ʩʪʝʧʝʥʴʶ ʧʦʨʘʞʝʥʠʷ ʥʝʚʨʦʣʦʛʠ-

ʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ʋʩʧʝʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝ-

ʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʛʦ ʨʝ-

ʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴ-

ʢʠʭ ʚʠʜʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʚʨʘʯʝʡ ʨʘʟ-

ʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʢ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤʫ ʧʨʦ-

ʮʝʩʩʫ. 
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Abstract 

In article the way of the combined grinding of materials is described, which is protected by the patent of the 

Russian Federation. The multiple-factor experiment is performed; the regression equations, connecting the surface 

microgeometry with elements of the combined grinding regime, are determind. The received data confirm a pos-

sibility of carrying out at the same time preliminary and final grinding of details on one machine tool with provid-

ing surface microgeometry, obtained as at traditional grinding, without replacement coarse-grained on the fine-

grained tool, what allows to increase a productivity of processing. 
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1. Introduction  

Among processes of workpieces machining the 

important part in formation of quality of a processed 

surface layer is assigned to grinding, which is continu-

ously improved by discretisation of the cutting surface 

[1-3], texturing of grinding wheels by laser radiation 

[4-8] and by an estimates of their influence on dynam-

ics of the processes [9] etc. High-porous grinding 

wheels [10], the grinding wheels without a linking of 

abrasive grains [11] are developed and investigated. 

Use of the called tools allows to reduce considerably a 

temperature in a cutting zone, therefore they are effec-

tively used at grinding materials, inclined to formation 

of thermal defects.  

Together with it also scientific researches for in-

creasing of efficiency of technological operations of 

grinding by standard abrasive wheels, which cheaper 

and find broad application in mechanical engineering, 

are conducted. The processes of metals and alloys 

grinding by standard abrasive wheels, depending on the 

cutting regime, of the technological requirements to the 

microgeometry of processed surfaces (to roughness), 

are divided into preliminary and final. The task of pre-

liminary machining is a removing the main overmeas-

ure with the maximum possible productivity, and the 

task of final machining ï a shaping the required geom-

etry and the physic-mechanical state of the superficial 

layer. Preliminary and final grinding depending on a re-

lease program of details, are carried out on one machine 

tool (on one technological operation) with the substitu-

tion of the coarse on the fine-grain grinding wheel or 

on two machine tools (on two technological opera-

tions). 

In the first case after the preliminary machining by 

a coarse grinding wheel the final machining by the fine-

grain grinding wheel is performed, what leads to a need 

of replacing the coarse by the fine-grained grinding 

wheel.  

Is required an expending of a much main and aux-

iliary time on performance of technological operation, 

removing of the coarse grinding wheel, mounting and 

fixing the fine-grain grinding wheel on the machine 

tool spindle, and so on. After the installation on the ma-

chine tool spindle the fine-grain grinding wheel is sub-

ject to balancing, and correction by a diamond pencil 

during the several passes. After that the fine-grained 

grinding wheel is adjusted on a given size. When the 

machining is performed on two grinding machine tools 

(on two operations), the substitution of the coarse on 

the fine-grain grinding wheel is not required.  

After the preliminary machining it is necessary to 

move the workpiece to the second machine tool and fix 

in a working position. The described methods require a 

lot of auxiliary time, during which expensive manufac-

turing equipment stands idle, what leads to increasing 

of the manufacturing cost of details. In addition, the 

machining with using two operations requires a more 

of a production area for machine tools and also of a 

workers number. 

The reduction of the workers number, the produc-

tion area and of an auxiliary time is possible to reach or 

significantly to reduce, if the preliminary and final ma-

chining will be performed simultaneously on one grind-

ing machine tool in accordance with a new, so-called, 

by method of combined grinding which is protected by 

patent [12]. Elimination of shortcomings of the known 

grinding technology is possible on the base of the com-

bined grinding. 

2. Performance of the combined peripheral grind-

ing of a flat  surface 

The machining process by the combined grinding 

wheel is perfomed as follows. The fine-grain 1 and 

coarse-grain 2 grinding wheels (Fig. 1, a, b) are 

mounted on the spindle 3 of the grinding machine tool 

so, that the coarse-grain grinding wheel 2 is situated be-

tween a front support 4 of the spindle and the fine-grain 

grinding wheel 1. 



30 Norwegian Journal of development of the International Science No 28/2019 

  

a b 

Fig. 1. Initial disposition of grinding wheels and workpiece on the machine tool before the machining (a)  

and a start of the workpiece grinding by the coarse grinding wheel (b). 

At such disposition of the grinding wheels the 

fine-grain grinding wheel 1 is the most distant from the 

front support 4 of the spindle. The annular gasket 5 

eliminates contact of the abrasive material of both 

grinding wheels. The workpiece 6 is mounted on a 

magnetic plate 7 and disposed behind of the coarse-

grain grinding wheel 2 (we are looking from an opera-

tor 8, which whorks on the machine tool). For the pre-

liminary machining of the workpiece the machine tool 

is adjusted to remove of the overmeasure 
prZ , for this 

a spindle  

with both grinding wheels is moving downstairs 

for a contact of the workpiece with a coarse-grain 

grinding wheel 2. .As a result, the wheels 1, 2 and the 

workpiece 6 occupy the initial position for the machin-

ing start (Fig. 1, a).  

At the machining the spindle 3 with the wheels 1 

and 2 rotates in the direction of the arrow rD  (Fig. 1, 

b), the workpiece 6 moves in the direction of longitudi-

nal 
sprD  and cross feed 

spD .  

  

a b 

Fig. 2. Simultaneous machining with coarse and fine-grain grinding wheel (a)  

and final machining with a fine-grain grinding wheel (b). 

The workpiece 6 is periodically moved to the op-

erator 8, whereby the coarse grinding wheel 2 begins to 

contact with the workpiece 6 along the entire height, 

and then the fine-grain grinding wheel 1 comes into a 

work.  

The fine-grain grinding wheel 1 removes the over-

measure  oZ  for the final machining. In this position of 

the wheels 1, 2 and of the workpiece 6 simultaneously 

occurs the preliminary and final machining, i.e. the 

combined grinding. At further discrete displacement of 

workpiece to the left along the arrow spD  the wheels 1 

and 2 finish the preliminary and final machining of the 

workpiece.  

 At high requirements to microgeometry of pro-

cessed surfaces, combined grinding is finished after an 

additional pass of a fine-grain grinding wheel. During 

the additional pass the coarse grinding wheel does not 

concern workpiece (Fig. 2, b). Due to this, the final 

grinding pass occurs without deterioration of surface 

microgeometry by the coarse grinding wheel, which is 

characteristic for the known grinding methods. At per-

forming of the additional pass the table with the work-

piece moves in direction of the arrow spD  from opera-

tor 8 (Fig. 2, b). Based on the foregoing, the hypothesis, 

that the combined grinding provides a surface geometry 

no worse, than the traditional grinding by a fine-grain 

grinding wheel, was proposed.  

To verify this hypothesis experimental researches 

of the roughness of surfaces, processed by the proposed 

and traditional grinding method, were carried out. 

2. Experimental research method of the 

surface roughness 

At the combined grinding during experimental re-

search of the surface roughness two grinding wheels 

were used, which were fixed on the spindle of a ma-

chine tool 3G71M.  
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The preliminary grinding was performed by a 

coarse grinding wheel 250*76*20 25ɸF46L8V5ɸ2 

GOST R52381-2005, GOST R52587-2006, and the fi-

nal grinding by a wheel 250*76*10 25ɸF90K8V5ɸ2. 

The cutting speed equal 35 m/s. At the traditional ma-

chining, the same machine tool, the same cutting re-

gimes and grinding wheels were used, but with the re-

placement of the coarse grinding wheel by the fine-

grain wheel.  

To compare the microgeometry of surfaces sub-

jected to grinding by the traditional and proposed meth-

ods, experiments were conducted using the known 

technology at the upper, main and low levels of inde-

pendent factors (Tab).  

The steel 30XGSA with a hardness HRC 29,0 ... 

35,5 was processed with using a coolant LACTVCA 

WBA 5400. The mean arithmetic deviation of a profile 

of the processed surface was measured by a device SJ-

201P (Japan). The planning matrix of the full multi-fac-

torial experiment N =
32 8=  was performed.  

Table  

Characteristics of independent factors  

Levels and variation in-

tervals of factors 

Independent factors 

Overmeasure t, mm Longitudinal feed Spr,, m/min Cross feed Sp , mm/pass 

Code and values of factors 

Code ʍ1 ʍ2 ʍ3 

Top level 0,015 14 6 

Variation interval 0,005 5 2 

Main level 0,010 9 4 

Lower level 0,005 4 2 

The thickness t of the overmeasure, taken off as a 

result of a table pass, the longitudinal feed Spr and the 

cross feed Sp of the workpiece, as the independent fac-

tors, were chosen.  

4. Multifactorial  model of the processed surface 

roughness 

The models of surface roughness in a function of 

independent factors were obtained as a rezult of statis-

tical data processing of the multifactorial experiment 

and the regression equation verification on adequacy by 

using the Fisher criterion. The interactive influence of 

the overmeasure thickness t and the longitudinal feed 

Spr on the parameter aR  is described by the equation: 

aR = 0,1885+1,75t+0,0222Spr . (1) 

 

The graphical interpretation of the equation (1) is 

represented by a 3D- 

XYZ surface-graph (Fig. 3), at the left of which 

there is a column with four rectangles with numerical 

values of the processed surface roughness. The surface-

graph has the different colors, what allows using the 

named rectangles for determining of the mean arithme-

tic deviation of profile of the for determining of the 

mean arithmetic deviation of profile of the processed 

surface for an arbitrary combinations of overmeasure 

and longitudinal feed. 
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Fig. 3. 3D-XYZ surface-graph of the interactive influence of the overmeasure thickness  

and longitudinal feed on the surface roughness after combined grinding 

 

The influence of the longitudinal feed Spr and the 

cross feed Sp on the roughness of surface, processed by 

the combined grinding, is described by the equation: 

 

aR = 0,0135 + 0,0222Spr + 0,0481Sp.  (2) 

 

The graphical interpretation of the equation 

(2) is represented by a 3D-XYZ  surface-graph 

(Fig. 4), at the left of which there is a column of 

six rectangles with numerical values of the treated 

surface roughness. The interactive influence of the 

cross-feed Sp and the overmeasure t on the. surface 

roughness after combined grinding is described by 

the regression equation: 

 

aR = 0,1963 + 1,75t + 0,0481Sp .  (3) 
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The graphical interpretation of equation (3) is rep-

resented by 3D-XYZ surface-graph (Fig. 5). The anal-

ysis of equations (2) - (4), of the 3D-XYZ graphical 

surfaces (Fig. 3) - (Fig. 5) testifies, that the greatest in-

fluence on the  
Roughness = 0,0135+0,0222*x+0,0481*y
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Fig. 4. 3D-XYZ surface-graph of the interactive influence of the longitudinal  

and cross feed on the surface roughness after combined grinding 

. 

microgeometry of surfaces, processed by the com-

bined grinding method, does the longitudinal feed of 

the workpiece. On extent of influence on surface rough-

ness after longitudinal feed are situated a cross-feed, 

then an overmeasure.  

1,52,02,53,03,54,04,55,05,56,06,5Cross feed0,0040,0060,0080,0100,0120,0140,016Overmeasure0,20,30,40,50,60,7Roughness

 > 0,5 

 < 0,5 

 < 0,4 

 < 0,3 

 
Fig. 5. 3D-XYZ surface-graph of the interactive influence of the cross feed  

and overmeasure on the surface roughness after combined grinding. 

 

On extent of influence on roughness after longitu-

dinal feed are situated a cross-feed and the thickness of 

overmeasure, removed during each pass of the table. 

The increase in of independent factors t, Spr, Sp causes 

an growth of the roughness, what is explained by a rise 

in the external load on each cutting grain and on the 

technological system as a whole. The 3D-XYZ con-

tours-graphs (Fig. 6 a, b) are important, because on 

their basis a regime of combined grinding is assigned 

with ensuring of the requirements to a roughness and at 

providing the maximum process productivity.  
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Fig. 6. 3D-XYZ contour-graph of the interactive influence of the cross-feed  

and the overmeasure on the surface roughness. 

 

5. Analysis of the obtained results 

The obtained mathematical models of microgeom-

etry and the information contained in the 3D-XYZ 

graphs present the scientific basis for development of 

efficient technological processes of the combined 

grinding. As a result it was found, that the roughness 

after the combined grinding is significantly smaller, 

than at the coarse grinding wheel machining according 

to the known method, what is explained by the using of 

a tool with a larger grain size. At the same time, the 

roughness of a surface, processed by the fine-grain 

grinding wheel at known method, is lower on (6-8)%, 

than at combined grinding, what is explained by the 

simultaneous work of coarse and fine-grain grinding 

wheel and by more dynamic activity of the technologi-

cal system due to the working of the coarse grinding 

wheel. The using of the additional pass at the combined 

grinding, during which only a fine-grain grinding wheel 

works, leads to reduction in roughness till the values, 

typical for the final traditional grinding.  

Thus, the proposed grinding method allows simul-

taneously to perform the preliminary and the final ma-

chining of details on one grinding machine tool without 

replacement of grinding wheels. The combined grind-

ing provides the microgeometry of the processed sur-

faces, as at final traditional grinding and allows signif-

icant reduction of main and auxiliary time for perfor-

mance of technological operation, what leads to 

increasing of the machining productivity. The proposed 

schemes of the combined grinding and the results of 

roughness research of the processed surfaces are rec-

ommended to use at engineering of effective technolog-

ical grinding operations of responsible details. 

6. Conclusion 

1. A new method of combined grinding has been 

developed, allowing simultaneously to carry out the 

preliminary and the final surface machining on one 

grinding machine tool.  

2. The multifactor experimental researches are 

carried out, the mathematical models, connecting the 

roughness of processed surface with independent fac-

tors, are obtained, which serve as the scientific basis of 

an effective processes engineering of combined grind-

ing.  

3. The combined grinding provides the microge-

ometry of the processed surfaces as at the final tradi-

tional grinding and allows significantly to reduce a 

main and auxiliary time on performance of technologi-

cal operation, what leads to increasing of the machining 

productivity. 
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ɺɽʈʆʗʊʅʆʉʊʔ ʇʆʗɺʃɽʅʀʗ ʉɹʆʗ ɺ ʈɸɹʆʊɽ ʆʈɻɸʅʀɿɸʎʀʆʅʅʆʁ ʉʋɼʆɺʆʁ 

ʉʀʉʊɽʄʓ, ɺʓɿɺɸʅʅʆʁ ʕʌʌɽʂʊʆʄ ʋʉʊɸʃʆʉʊʀ ʇʈʀ ʅɽʉɽʅʀʀ ɺɸʍʊʓ 

 

ʂʫʢʫʠ ʌ.ɼ. 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ  

ʆʆʆ çɻʘʟʧʨʦʤ ʥʝʬʪʴ ʰʝʣʴʬè  

 

Abstract 

The aim of the work is to identify the key components of the phenomena of "human factor" and to identify 

effective ways to reduce its negative impact on the safety of navigator. The article deals with the features of the 

functioning of modern automated control systems of the ship and the processes of interaction with them navigator. 

It is shown that the problem of reducing the negative impact of the human factor is complex and should be solved 

by simultaneously improving the technical capabilities of automated systems in combination with the training of 

the crew. Special attention is paid to the study of probabilistic failure caused by professional deformation of the 

"accumulated fatigue ï effect" type during the watchkeeping. A mathematical model of the process of accumula-

tion of fatigue in the ship's specialist in the work place. The estimation of probability of failure in the organizational 

system of Watch keeping is made and the working formula of calculation of coefficient of readiness of system to 

such failure is offered. It is proved that the most affordable means of dealing with organizational failures is to 

reduce the rate of arrival of the state of the ship's specialist in the limit "tired" state. In the organizational system 

of watchkeeping, to remove the problem of failures due to fatigue of individual specialists, it is possible, for ex-

ample, through the constant coordination of the capabilities of the "human element" and the requirements of the 

workplace. 

ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʷʚʣʝʥʠʡ çʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨè ʠ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʩʥʠʞʝʥʠʷ ʝʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʦʨʝʧʣʘʚʘʥʠʷ. ɺ ʩʪʘʪʴʝ 

ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚ-

ʣʝʥʠʷ ʩʫʜʥʦʤ ʠ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʠʤʠ ʩʫʜʦʚʦʜʠʪʝʣʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʩʥʠʞʝʥʠʷ ʥʝʛʘ-

ʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʠ ʜʦʣʞʥʘ ʨʝʰʘʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʜʛʦʪʦʚʢʦʡ 

ʧʣʘʚʩʦʩʪʘʚʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʨʘʙʦʪʝ ʫʜʝʣʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʩʙʦʷ, ʚʳʟʚʘʥʥʦʛʦ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʝʡ ʚʠʜʘ çʥʘʢʦʧʣʝʥʥʘʷ ʫʩʪʘʣʦʩʪʴ ï ɻ ʬʬʝʢʪè ʧʨʠ ʥʝʩʝʥʠʠ ʚʘʭʪʳ. ʉʦʩʪʘʚʣʝʥʘ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʥʘʢʦʧʣʝʥʠʷ ʫʩʪʘʣʦʩʪʠ ʫ ʩʫʜʦʚʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ʇʨʦʠʟʚʝʜʝʥʘ 

ʦʮʝʥʢʘ ʚʝʨʦʷʪʥʦʩʪʠ ʩʙʦʷ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʥʝʩʝʥʠʷ ʚʘʭʪʳ ʠ ʧʨʝʜʣʦʞʝʥʘ ʨʘʙʦʯʘʷ ʬʦʨʤʫʣʘ ʧʦʜ-

ʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʦʪʦʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʢ ʪʘʢʦʤʫ ʩʙʦʶ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʙʦʨʴʙʳ ʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʩʙʦʷʤʠ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠʭʦʜʘ ʩʦʩʪʦʷʥʠʷ ʩʫʜʦʚʦʛʦ ʩʧʝʮʠʘʣʠ-

ʩʪʘ ʚ ʧʨʝʜʝʣʴʥʦʝ çʫʩʪʘʣʦʝè ʩʦʩʪʦʷʥʠʝ. ɺ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʥʝʩʝʥʠʷ ʚʘʭʪʳ ʩʥʷʪʴ ʧʨʦʙʣʝʤʫ ʩʙʦʝʚ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʫʩʪʘʣʦʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʝʡ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘè ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʝʤʫ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ. 

 

Keywords: human element, human factor, accumulated fatigue, extreme situation, management efficiency, 
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ɺʚʝʜʝʥʠʝ 

ɺʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʣʘʚʘʥʠʷ ʩʫʜʥʘ ʷʚʣʷ-

ʝʪʩʷ ʩʥʠʞʝʥʠʝ ʚʣʠʷʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʯʝʣʦʚʝʯʝ-

ʩʢʦʛʦ ʵʣʝʤʝʥʪʘè ʥʘ ʘʚʘʨʠʡʥʦʩʪʴ ʩʫʜʥʘ. ʇʦ ʜʘʥʥʳʤ 

ʀʄʆ (ʄʦʨʩʢʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʆʨʛʘʥʠʟʘʮʠʠ) 

ʦʢʦʣʦ 80 ʧʨʦʮʝʥʪʦʚ ʚʩʝʭ ʘʚʘʨʠʡ ʥʘ ʤʦʨʝ ʧʨʦʠʩʭʦ-

ʜʠʪ ʧʦ ʧʨʠʯʠʥʝ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘè, ʪ.ʝ. ʩʚʷ-

ʟʘʥʦ ʩ ʦʰʠʙʢʘʤʠ, ʜʦʧʫʱʝʥʥʳʤʠ ʯʣʝʥʘʤʠ ʵʢʠʧʘʞʘ 

ʩʫʜʥʘ ʠʣʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʙʝʨʝʛʦʚʳʭ ʩʣʫʞʙ ʦʙʝʩʧʝ-

ʯʝʥʠʷ. ʆʜʥʘʢʦ ʚ ʦʩʪʘʚʰʠʭʩʷ 20 ʧʨʦʮʝʥʪʘʭ ʘʚʘʨʠʡ 

ʪʘʢ ʞʝ ʩʢʨʳʪʦ ʚʣʠʷʥʠʝ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘè. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʚʘʨʠʡ-

ʥʳʭ ʩʣʫʯʘʝʚ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʥʘʧʨʠʤʝʨ, 

çʚʢʣʘʜè ʩʫʜʦʩʪʨʦʠʪʝʣʝʡ. ʇʦʵʪʦʤʫ ʩʪʝʧʝʥʴ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʠ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘè ʟʘ ʘʚʘʨʠʠ ʠ 

ʢʘʪʘʩʪʨʦʬʳ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 100 ʧʨʦ-

ʮʝʥʪʘʤ, ʷʚʣʷʷʩʴ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʠʩʢʘ ʧʫʪʝʡ 

ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʵʣʝ-

ʤʝʥʪʘè ʧʨʠ ʨʘʟʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʥʳʭ (ʦʧʘʩʥʳʭ) ʩʠ-

ʪʫʘʮʠʡ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʧʨʠʥʮʠʧʘ çʚʣʘʜʝʥʠʷ ʩʠʪʫʘ-

ʮʠʷʤʠè.  

ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʦʚ ʚ ʩʠ-

ʩʪʝʤʝ ʥʝʩʝʥʠʷ ʚʘʭʪʳ, ʘ ʪʘʢʞʝ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘ-

ʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʦʡ ʦʙʨʘʙʦʪʢʠ ʩʫʜʦʚʦʜʠʪʝʣʝʤ, 

ʤʦʞʥʦ ʥʘʡʪʠ ʣʠʰʴ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ. ʇʦ-

ʵʪʦʤʫ ʩʦʩʪʘʚʣʝʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

çʥʘʢʦʧʣʝʥʠʷ ʫʩʪʘʣʦʩʪʠ ï ɻ ʬʬʝʢʪè ʫ ʚʘʭʪʝʥʥʦʛʦ ʩʧʝ-

ʮʠʘʣʠʩʪʘ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʘʢʪʫʘʣʴ-

ʥʳʤ, ʠ ʦʙʣʘʜʘʶʱʠʤ ʵʣʝʤʝʥʪʘʤʠ ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʥʘʫʯʥʦʡ ʥʦʚʠʟʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ. 

1. ɺʝʨʦʷʪʥʦʩʪʴ ʩʙʦʷ ʩʠʩʪʝʤʳ ʥʝʩʝʥʠʷ 

ʚʘʭʪʳ ʧʨʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʩʚʷ-

ʟʘʥʥʦʡ ʩ ʫʩʪʘʣʦʩʪʴʶ ʩʫʜʦʚʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ 

 ʇʨʠ ʥʝʩʝʥʠʠ ʚʘʭʪʳ ʩ ʯʘʩʪʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʩʦʟʜʘʶʪʩʷ ʩʝʨʴʸʟʥʳʝ 

ʦʧʘʩʥʦʩʪʠ, ʢʘʢ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ, ʪʘʢ ʠ ʜʣʷ 

ʥʘʚʠʛʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʮʝʥʥʦʩʪʴ ʩʦʦʙʱʝʥʠʷ ʦʙ ʫʛʨʦ-

ʞʘʶʱʠʭ ʩʫʜʥʫ ʦʧʘʩʥʦʩʪʷʭ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʧʦʣʥʦʪʝ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʩʚʝʜʝʥʠʡ, ʥʦ ʠ ʚ ʩʚʦʝ-

ʚʨʝʤʝʥʥʦʩʪʠ ʠʭ ʧʦʣʫʯʝʥʠʷ ʚʘʭʪʝʥʥʳʤ ʢʦʣʣʝʢʪʠ-

ʚʦʤ. ɼʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʤʦʞʥʦ ʥʠʚʝʣʠʨʦʚʘʪʴ, ʝʩʣʠ ʥʘʨʷʜʫ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʩʦʦʙʱʝʥʠʡ, ʧʦʩʪʫʧʘʶʱʠʭ ʢ ʩʫʜʦʚʦʤʫ ʩʧʝʮʠ-

ʘʣʠʩʪʫ ʥʘ ʝʛʦ ʨʘʙʦʯʝʝ ʤʝʩʪʦ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʧʨʘʚʠʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʠʥʠ-

ʤʘʝʤʳʭ ʢʦʤʘʥʜ ʠ ʩʦʦʙʱʝʥʠʡ ʙʫʜʝʪ ʩʚʝʜʝʥʘ ʢ ʤʠʥʠ-

ʤʫʤʫ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ-

ʥʷʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʝʰʝʥʠʝ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ 

ʩʣʫʯʘʝ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʫʜʘʭ ʨʝʰʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠ-

ʥʷʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʦʡ ʙʝʟ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚʘʭʪʝʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. ʌʫʥʢʮʠʠ 

ʚʘʭʪʝʥʥʦʛʦ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʜʦʣʞʥʳ ʟʘʢʣʶʯʘʪʩʷ ʚ 

ʚʳʙʦʨʝ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʜʝʡʩʪʚʠʡ, ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʩ ʝʛʦ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʫ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ ʚ 

ʫʩʣʦʚʠʷʭ ʯʘʩʪʠʯʥʦʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʜʘʥʥʳʭ, ʧʦ-

ʣʫʯʘʝʤʳʭ ʦʪ ʩʫʜʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʟʘ 

ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʧʦʩʪʫʧʘʶʱʠʭ ʩʦʦʙʱʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʧʦʚʳ-

ʩʠʪʴ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʵʪʠʭ ʩʠʩʪʝʤ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʘʢʪʫʘʣʴʥʦʡ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʦʪʦʚ-

ʥʦʩʪʠ ʩʫʜʦʚʦʡ ʭʦʜʦʚʦʡ ʚʘʭʪʳ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟ-

ʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʙʝʟʦʧʘʩʥʦʤʫ ʤʦʨʝʧʣʘʚʘ-

ʥʠʶ ʩʫʜʥʘ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʵʣʝ-

ʤʝʥʪʘè ʠʟ ʩʦʩʪʘʚʘ ʵʪʦʡ ʚʘʭʪʳ ʦʙʣʘʜʘʝʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʝʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʝʛʦ 

ʫʩʪʘʣʦʩʪʴʶ. ʇʫʩʪʴ çʯʝʣʦʚʝʯʝʩʢʠʡ ʵʣʝʤʝʥʪè ʠʟ ʩʦ-

ʩʪʘʚʘ ʭʦʜʦʚʦʡ ʚʘʭʪʳ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʪʘʢ, ʯʪʦ ʝʛʦ 

ʧʦʚʝʜʝʥʠʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʧʨʦʮʝʩʩʦʤ

( ) ( )x t X tÍ . ʇʫʩʪʴ ʜʘʣʝʝ ʚ ʧʨʦʮʝʩʩ( ) ( )x t X tÍ , 

ʧʦʚʝʜʝʥʠʝ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘè ʩ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʝʡ ʦʪ ʥʘʢʦʧʣʝʥʥʦʡ ʫʩʪʘʣʦʩʪʠ 

ʧʨʠ ʚʦʩʧʨʠʷʪʠʠ ʢʦʤʘʥʜ ʠ ʜʘʥʥʳʭ ʩ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 

ʚ ʤʦʤʝʥʪt, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʚʝʣʠʯʠ-
ʥʘʤʠ: 

- it  ï ʩʣʫʯʘʡʥʳʤʠ ʤʦʤʝʥʪʘʤʠ, ʧʦʷʚʣʝʥʠʷ ʦʰʠ-

ʙʦʢ ʫ çʯʝʣʦʚʝʯʝʩʢʦʛʦè ʵʣʝʤʝʥʪʘ ʧʨʠ ʚʦʩʧʨʠʷʪʠʠ 

ʠʥʬʦʨʤʘʮʠʠ; 

- 
'

it  ï ʩʣʫʯʘʡʥʳʤʠ ʤʦʤʝʥʪʘʤʠ ʠʩʧʨʘʚʣʝʥʠʷ 

ʵʪʠʭ ʦʰʠʙʦʢ; 

- iU  ï ʩʣʫʯʘʡʥʳʤ ʚʨʝʤʝʥʝʤ ʙʝʟ ʦʰʠʙʦʯʥʦʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ; 

- iV  ï ʩʣʫʯʘʡʥʳʤ ʚʨʝʤʝʥʝʤ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠ-

ʙʦʯʥʦ ʚʳʧʦʣʥʝʥʥʳʭ ʢʦʤʘʥʜ. 

ɽʩʣʠ ʚ ʤʦʤʝʥʪ t çʯʝʣʦʚʝʯʝʩʢʠʡ ʵʣʝʤʝʥʪè ʥʝ ʩʦ-

ʚʝʨʰʘʝʪ ʦʰʠʙʦʢ ʧʨʠ ʚʦʩʧʨʠʷʪʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳ-

ʧʦʣʥʝʥʠʠ ʢʦʤʘʥʜ, ʪʦ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʣʫʯʘʡʥʳʡ 

ʧʨʦʮʝʩʩ( ) ( )x t X tÍ  ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ 0H . ɽʩʣʠ ʚ ʤʦʤʝʥʪt  çʯʝʣʦʚʝʯʝʩʢʠʡ ʵʣʝ-

ʤʝʥʪè ʩʦʚʝʨʰʘʝʪ ʦʰʠʙʢʫ ʧʨʠ ʚʦʩʧʨʠʷʪʠʠ ʠʥʬʦʨʤʘ-

ʮʠʠ ʠ ʢʦʤʘʥʜ, ʘ ʵʪʦʪ ʤʦʤʝʥʪ ʤʝʥʴʰʝ ʯʝʤ ʠʥʝʨʮʠʦʥ-

ʥʦʩʪʴ ʩʫʜʥʘʜʦʧt , ʪʦ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʣʫʯʘʡʥʳʡ 

ʧʨʦʮʝʩʩ ( ) ( )x t X tÍ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ1H . ɺ 

ʪʝʭ ʞʝ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ çʯʝʣʦʚʝʯʝʩʢʠʡ ʵʣʝʤʝʥʪè ʩʦ-

ʚʝʨʰʘʝʪ ʦʰʠʙʢʫ ʧʨʠ ʚʦʩʧʨʠʷʪʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦ-

ʤʘʥʜ, ʘ ʵʪʦʪ ʤʦʤʝʥʪ ʙʦʣʴʰʝ ʯʝʤ ʨʝʘʢʮʠʷ ʩʫʜʥʘ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝʜʦʧt , ʪʦ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʣʫʯʘʡʥʳʡ 

ʧʨʦʮʝʩʩ ( ) ( )x t X tÍ  ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 2H . 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʨʝ-

ʘʢʮʠʠ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘè ʥʘ ʦʰʠʙʢʫ ʚʦʩ-

ʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʢʦʤʘʥʜʫ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦ-

ʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʧʩʠʭʦʬʠʟʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʬʦʨʤʘʮʠʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʫʩʪʘʣʦʩʪʴʶ. 

ʉ ʧʦʟʠʮʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ 

ʥʝʩʝʥʠʠ ʚʘʭʪʳ ʠʟ ʪʨʝʭ ʩʦʩʪʦʷʥʠʡ ʧʦʚʝʜʝʥʠʡ çʯʝʣʦ-

ʚʝʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘè, ʚ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ 

ʩʫʜʦʚʦʡ ʩʧʝʮʠʘʣʠʩʪ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʦʧʘʩʥʳʤ 

ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʣʠʰʴ ʩʦʩʪʦʷʥʠʝ2H , ʧʦʩʢʦʣʴʢʫ ʚ 

ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ ʫʞʝ ʥʝʚʦʟʤʦʞʥʦ ʠʟʙʝʞʘʪʴ ʩʙʦʷ ʚ 

ʨʘʙʦʪʝ ʩʫʜʦʚʦʡ ʭʦʜʦʚʦʡ ʚʘʭʪʳ, ʘ ʤʦʞʥʦ ʣʠʰʴ ʤʠ-

ʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʵʪʦʛʦ ʩʙʦʷ. 
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ʇʨʠ ʪʘʢʦʡ ʦʮʝʥʢʝ ʜʝʷʪʝʣʴʥʦʩʪʠ çʯʝʣʦʚʝʯʝ-

ʩʢʦʛʦ ʵʣʝʤʝʥʪʘè ʚ ʩʦʩʪʘʚʝ ʚʘʭʪʳ ʬʫʥʢʮʠʶ ʛʦʪʦʚʥʦ-

ʩʪʠ ʢ ʩʙʦʶ ʩʫʜʦʚʦʡ ʭʦʜʦʚʦʡ ʚʘʭʪʳ ʦʪ ʦʰʠʙʦʯʥʦʛʦ 

ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦ-

ʤʘʥʜ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 
(1) 

 

ɼʣʷ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ʛʦʪʦʚʥʦʩʪʠ ʢ ʦʰʠʙʦʯʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ ʠʥʬʦʨʤʘʮʠʠ ʩ ʨʘʙʦ-

ʯʝʛʦ ʤʝʩʪʘ ʠ ʢʦʤʘʥʜ, ʧʦʩʪʫʧʘʶʱʠʭ ʧʦ ʫʧʨʘʚʣʷʶʱʝʡ ʚʝʨʪʠʢʘʣʠ ʢ çʯʝʣʦʚʝʯʝʩʢʦʤʫ ʵʣʝʤʝʥʪʫè, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʩʣʝʜʫʝʪ ʥʘʡʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʪʨʘʞʘʪʴ ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʙʦʶ ʚ ʨʘʙʦʪʝ 

ʩʫʜʦʚʦʡ ʭʦʜʦʚʦʡ ʚʘʭʪʳ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ, ʠʩʧʦʣʴʟʫʷ ʚʘʨʠʘʥʪʳ ʧʦʚʝʜʝʥʠʷ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘè 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʬʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ( , )ʜʦʧk tt . ʊʘʢ ʩ ʫʯʝʪʦʤ (1) ʢʦʵʬʬʠʮʠʝʥʪ ʛʦʪʦʚʥʦʩʪʠ ʢ 

ʩʙʦʶ ʚ ʨʘʙʦʪʝ ʩʫʜʦʚʦʡ ʭʦʜʦʚʦʡ ʚʘʭʪʳ ʧʨʠ ʦʰʠʙʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʜʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʡ ʜʝʬʦʨʤʘʮʠʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʫʩʪʘʣʦʩʪʴʶ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʪʘʢ 

 

  

ʇʫʩʪʴ ʜʘʣʝʝ iE  ï ʩʦʙʳʪʠʝ, ʩʦʩʪʦʷʱʝʝ ʚ ʪʦʤ, ʯʪʦ ʤʦʤʝʥʪ ʩʙʦʷ ʚ ʨʘʙʦʪʝ ʚʘʭʪʳ t  ʥʘʭʦʜʠʪʴʩʷ ʤʝʞʜʫ it  

ʠ 
'

it  ʠ i ʜʦʧt t t- >  , ʪ. ʝ. t  ʝʩʪʴ ʤʦʤʝʥʪ ʦʰʠʙʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘè ʧʦʩʣʝ ʝʛʦ i-ʦʡ 

ʦʰʠʙʢʠ. ʊʦʛʜʘ, ʦʯʝʚʠʜʥʦ ʩʣʝʜʫʝʪ, ʯʪʦ  

 

 

(2) 

 

ʧʨʠʯʝʤ 

 

(3) 

 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ( )P y t y dy< < +ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ 

ʨʘʙʦʪʳ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘè ʜʦ n-ʦʡ ʝʛʦ ʦʰʠʙʢʠ ʧʨʠ ʚʦʩʧʨʠʷʪʠʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʠʣʠ 

ʢʦʤʘʥʜ, ʧʦʩʪʫʧʘʶʱʠʭ ʧʦ ʚʝʨʪʠʢʘʣʠ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʦ ʪʠʧʠʯʥʘʷ ʟʘʜʘʯʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʦʵʪʦʤʫ ʣʶʙʦʡ 

ʤʦʤʝʥʪ nt ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢ 

 

(4) 

 

ʇʫʩʪʴ1( )F t , 1( )f t  - ʬʫʥʢʮʠʷ ʠ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ iU , ʘ 2( )F t , 2( )f t  ï ʬʫʥʢʮʠʷ ʠ 

ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ iV  ʧʨʠ ʣʶʙʳʭ ʟʥʘʯʝʥʠʷʭ i. ʊʦʛʜʘ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ nt ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʢʘʢ ʩʚʝʨʪʢʫ ʬʫʥʢʮʠʡ ʚʠʜʘ 

 

 

(5) 

 

ʛʜʝ ʩʠʤʚʦʣ 
*
 ʷʚʣʷʝʪʩʷ ʟʥʘʢʦʤ ʩʚʝʨʪʢʠ. ɽʩʣʠ ʜʘʣʝʝ ʢ ʚʳʨʘʞʝʥʠʶ (5) ʧʨʠʤʝʥʠʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʃʘʧʣʘʩʘ, ʪʦ ʤʦʞʥʦ ʥʘʡʪʠ 

 

(6) 

ʛʜʝ 
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(7) 

 

ʊʦʛʜʘ ʚʳʨʘʞʝʥʠʝ (5) ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 
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P E F t y dy

y F t y dy
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    (6) 

ʛʜʝ 

1    ʧʨʠ ʣʦʧy t t> -
 

2 ( )F t y* - = 

2( )  ʧʨʠ ʜʦʧF t y t t t- < -
 

 

ʇʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʝ (6) ʚ ʚʳʨʘʞʝʥʠʝ (2) ʧʦʣʫʯʠʤ ʢʦʵʬʬʠʮʠʝʥʪ ʛʦʪʦʚʥʦʩʪʠ ʢ ʩʙʦʶ ʠʜʝʘʣʴʥʦʡ ʧʦ 

ʧʝʨʩʦʥʘʣʫ ʩʠʩʪʝʤʳ ʥʝʩʝʥʠʷ ʚʘʭʪʳ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʝʝ ʩʦʩʪʘʚʝ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘè ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʫʩʪʘʣʦʩʪʴʶ ʩʫʜʦʚʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ: 

 

2

1 0
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0
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ɽʩʣʠ ʜʘʣʝʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʃʘʧʣʘʩʘ, ʪʦ ʦʢʦʥʯʘʪʝʣʴʥʦ ʤʦʞʥʦ ʥʘʡʪʠ: 

 

2( ) ( ) (1/ ) ( )k s h s s F s* *è ø= -ê ú 
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ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ ʬʫʥʢʮʠʠ ʛʦʪʦʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚʘʭʪʳ ʩ çʯʝʣʦʚʝʯʝʩʢʠʤ ʵʣʝʤʝʥʪʦʤè, ʧʦʜʚʝʨ-

ʞʝʥʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʫʩʪʘʣʦʩʪʴʶ ʩʧʝʮʠʘʣʠʩʪʘ, ʢʦʛʜʘ ʜʦʧʫʩʪʠʤʦ ʩʯʠʪʘʪʴ, 

ʯʪʦ 

1(t) exp tf l l= -  
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2( ) expf t tm m= -  

 

ʤʦʞʥʦ ʥʘʡʪʠ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʬʫʥʢʮʠʡ  

1

0

2

( ) (exp )(exp )

         = /(s+ );

( ) / ( );

f s st t dt

f s s

l m

l l

m m

¤

= - -

= +

ñ

 

2 ( ) (exp )(exp )

          =(exp ) / ( )

ʜʦʧ

ʜʦʧ

F s st t dt

s

t

m

mt m

¤

* = - -

- +

ñ  

ʠ ʧʦʣʫʯʠʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʬʫʥʢʮʠʠ ʛʦʪʦʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʥʝʩʝʥʠʷ ʚʘʭʪʳ ʢ ʩʙʦʶ, ʟʘʧʠ-

ʩʘʥʥʦʝ ʪʘʢ: 

 ( , ) ( exp ) / s(s )ʜʦʧ ʜʦʧk st l mt l m* = - + +. 

ɼʘʣʝʝ ʫʯʠʪʳʚʘʷ, ʯʪʦ 

( , ) 1/ ( , )ʜʦʧ ʜʦʧk s s k st t*= -
 

 

ʬʫʥʢʮʠʷ ʛʦʪʦʚʥʦʩʪʠ ʚʘʭʪʝʥʥʦʡ ʩʣʫʞʙʳ ʢ ʩʙʦʶ ʚ ʨʘʙʦʪʝ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

1,  ʧʨʠ  t<ʜʦʧt  ; 

( , )ʜʦʧk tt = 

[ ]

1 ( exp ).

1 exp ( )( / ( ) ʧʨʠ t>

ʜʦʧ

ʜʦʧ ʜʦʧt

l mt

l m t l m t

- -

- - + - +
 

 

ʇʨʠ ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʟʘʢʦʥʘʭ 1( ) expf t tl l= - ʠ 2( ) expf t tm m= - ʢʦʵʬʬʠʮʠʝʥʪ ʛʦʪʦʚʥʦʩʪʠ ʢ ʩʙʦʶ 

ʚ ʨʘʙʦʪʝ ʩʫʜʦʚʦʡ ʭʦʜʦʚʦʡ ʚʘʭʪʳ ʩ çʯʝʣʦʚʝʯʝʩʢʠʤ ʵʣʝʤʝʥʪʦʤè ʦʪʷʛʦʱʝʥʥʳʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʬʦʨʤʘ-

ʮʠʝʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʫʩʪʘʣʦʩʪʴʶ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʪʘʢ: 

 

( , ) 1 ( exp ) / ( )ʜʦʧ ʜʦʧk kt l mt l m¤ = = - - +
 

 

ʇʦʣʫʯʝʥʥʘʷ ʬʫʥʢʮʠʷ ʛʦʪʦʚʥʦʩʪʠ ʢ ʩʙʦʶ ʩʫʜʦ-

ʚʦʡ ʭʦʜʦʚʦʡ ʚʘʭʪʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟ-

ʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʧʦʣʫʯʠʪʴ ʢʦʥʢʨʝʪʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʦʪʦʚʥʦʩʪʠ.ɺ ʨʘʤʢʘʭ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʩ ʫʯʝʪʦʤ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʢʦʥʮʝʧʮʠʠ TQM ʠʜʝʘʣʴʥʫʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʠ-

ʩʪʝʤʫ ʥʝʩʝʥʠʷ ʚʘʭʪʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʦʙʲ-

ʝʜʠʥʝʥʠʝ ʪʨʝʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪ. ʇʨʠ 

ʵʪʦʤ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʥʝʩʝʥʠʷ ʚʘʭʪʳ ʠʤʝʝʪ ʩʫʜʦʚʦʡ ʧʝʨʩʦʥʘʣ. ʏʝʣʦʚʝʢ ʷʚ-

ʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʬʠʛʫʨʦʡ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʝ ʥʝʩʝʥʠʷ ʚʘʭʪʳ, ʧʨʠ ʵʪʦʤ ʧʦʜʜʝʨʞʘʥʠʝ ʩʦʩʪʦ-

ʷʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʥʘ ʥʘʯʠʥʘʝʪʩʷ ʠ ʟʘʢʘʥʯʠʚʘ-

ʝʪʩʷ ʯʝʣʦʚʝʢʦʤ, ʪ.ʝ. ʦʥ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʩʫʙʲʝʢʪ, ʠ 

ʦʙʲʝʢʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʏʪʦʙʳ 

ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʤʠʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʢ ʧʝʨʩʦʥʘʣʫ ʭʦʜʦʚʦʡ ʚʘʭʪʳ ʦʥ ʜʦʣʞʝʥ ʫʤʝʪʴ ʘʜʘʧ-

ʪʠʨʦʚʘʪʴʩʷ, ʨʘʟʚʠʚʘʷ ʫ ʩʝʙʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʥʘʚʳʢʠ. ʇʨʦʙʣʝʤʫ ʘʜʘʧʪʘʮʠʠ ʚʘʭʪʝʥʥʦʛʦ ʧʝʨʩʦ-

ʥʘʣʘ ʥʝʣʴʟʷ ʨʝʰʠʪʴ ʙʝʟ ʤʝʪʦʜʠʢ ʧʦʜʙʦʨʘ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ. ʆʜʥʘ ʠʟ ʤʝʪʦ-

ʜʠʢ ʧʦʜʙʦʨʘ ʤʦʞʝʪ ʦʧʠʨʘʪʴʩʷ ʥʘ ʜʦʧʫʱʝʥʠʝ ʦ ʪʦʤ, 

ʯʪʦ ʢʘʞʜʳʡ ʯʣʝʥ ʢʦʣʣʝʢʪʠʚʘ ʩʫʜʦʚʦʡ ʚʘʭʪʳ, ʠʤʝʝʪ 

çʧʦʨʪʨʝʪè ʩʧʝʮʠʘʣʠʩʪʘ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʨʷʜʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʢʘʞʜʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ, çʚʳʜʚʠʛʘʝʪè ʨʷʜ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʧʝʮʠʘʣʠʩʪʫ ʠʣʠ ʠʥʳʤʠ ʩʣʦʚʘʤʠ ʪʘʢ 

ʞʝ ʦʙʣʘʜʘʝʪ çʧʦʨʪʨʝʪʦʤè. ʀʟ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʝʨʝʯʥʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʝʮʠʘʣʠʩʪʘ ʠ ʪʨʝʙʦʚʘʥʠʡ ʨʘʙʦʯʝʛʦ 

ʤʝʩʪʘ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ 

ʘʪʤʦʩʬʝʨʘ ʚ ʚʘʭʪʝʥʥʦʤ ʢʦʣʣʝʢʪʠʚʝ ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ 

ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʞʜʦʛʦ ʩʧʝʮʠʘʣʠ-

ʩʪʘ, ʦʪʨʘʞʝʥʥʳʝ ʚ ʝʛʦ ʧʦʨʪʨʝʪʝ, ʙʫʜʫʪ ʫʯʪʝʥʳ ʧʨʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʘʙʦʯʠʭ ʤʝʩʪ. ɺ ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ 

ʧʦʨʪʨʝʪ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʜʦʣʞʝʥ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʪʴ ʧʦʨʪʨʝʪʫ ʩʧʝʮʠʘʣʠʩʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʘʭʪʝʥʥʦʛʦ ʢʦʣʣʝʢ-

ʪʠʚʘ ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʝʡʩʪʚʠʡ 

ʠ ʤʦʪʠʚʘʮʠʷ, ʢʦʪʦʨʳʝ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʧʨʝʜʝ-

ʣʷʶʪ, ʥʘʩʢʦʣʴʢʦ ʚʝʨʥʦ ʧʝʨʩʦʥʘʣ ʦʮʝʥʠʚʘʝʪ ʨʘʟʣʠʯ-

ʥʳʝ ʩʠʪʫʘʮʠʠ, ʥʘʩʢʦʣʴʢʦ ʦʥ ʪʦʥʢʦ ʥʘʫʯʠʣʩʷ ʜʝʡ-

ʩʪʚʦʚʘʪʴ ʚ ʥʠʭ, ʥʘʩʢʦʣʴʢʦ ʛʦʪʦʚ ʦʪʚʝʯʘʪʴ ʟʘ ʪʦ, ʯʪʦ 

ʩʜʝʣʘʣ. 

ɹʝʟʦʧʘʩʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝʩʝʥʠʷ ʚʘʭʪʳ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ, ʝʩʣʠ ʚʘʭʪʝʥʥʳʡ ʧʦʤʦʱʥʠʢ ʢʘʧʠ-

ʪʘʥʘ, ʚʦʟʛʣʘʚʣʷʷ ʵʪʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʥʝ 

ʚʦʟʴʤʝʪ ʥʘ ʩʝʙʷ ʣʠʜʝʨʩʢʠʭ ʬʫʥʢʮʠʡ. ʆʨʛʘʥʠʟʘʮʠ-

ʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʩʧʦʩʦʙʥʳʝ ʨʘʙʦʪʘʪʴ 

( , )ʜʦʧk t¤
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ʙʝʟ ʣʠʜʝʨʩʪʚʘ. ɹʦʣʝʝ ʪʦʛʦ, ʣʠʜʝʨʩʢʠʝ ʬʫʥʢʮʠʠ 

ʥʝʣʴʟʷ ʜʝʣʝʛʠʨʦʚʘʪʴ ʠʥʘʯʝ, ʯʝʤ ʚʤʝʩʪʝ ʩʦ ʚʩʝʤʠ 

ʦʩʪʘʣʴʥʳʤʠ ʜʦʣʞʥʦʩʪʥʳʤʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ. ɺʘʭ-

ʪʝʥʥʳʡ ʧʦʤʦʱʥʠʢ, ʢʦʪʦʨʳʡ ʥʝ ʤʦʞʝʪ ʠʣʠ ʥʝ ʭʦʯʝʪ 

ʩʪʘʪʴ ʣʠʜʝʨʦʤ, ʚʝʜʸʪ ʩʚʦʝ ʩʫʜʥʦ ʢ ʘʚʘʨʠʠ ʠʣʠ ʢ ʢʘ-

ʪʘʩʪʨʦʬʝ. ɸʚʘʨʠʷ ʠʣʠ ʢʘʪʘʩʪʨʦʬʘ ʧʨʠ ʪʘʢʦʤ ʚʘʭʪʝʥ-

ʥʦʤ ʧʦʤʦʱʥʠʢʝ - ʵʪʦ ʪʦʣʴʢʦ ʚʦʧʨʦʩ ʚʨʝʤʝʥʠ. ʃʠ-

ʜʝʨʩʪʚʦ ʚʘʭʪʝʥʥʦʛʦ ʧʦʤʦʱʥʠʢʘ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ 

ʩ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʦʫʯʠʚʘʪʴʩʷ ʩ 

ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʩʠʪʫʘʮʠʡ. ʇʦʵʪʦʤʫ ʜʦʫʯʠʚʘʪʴ 

ʚʘʭʪʝʥʥʦʛʦ ʧʦʤʦʱʥʠʢʘ ʥʫʞʥʦ ʥʝʧʨʝʨʳʚʥʦ, ʘ ʦʙʫ-

ʯʝʥʠʝ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʥʝʩʝʥʠʷ 

ʚʘʭʪʳ. ʇʨʠ ʵʪʦʤ ʥʝʩʝʥʠʝ ʚʘʭʪʳ ʩʪʘʥʦʚʠʪʩʷ ʛʦʨʘʟʜʦ 

ʵʬʬʝʢʪʠʚʥʝʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʷ ʙʳʩʪʨʳʡ 

ʨʦʩʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʙʦʣʝʝ ʪʦʛʦ ʧʦʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣ 

ʢ ʫʯʝʙʝ, ʢʦʪʦʨʳʡ ʚʝʜʝʪ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʘʤʦʡ 

ʣʠʯʥʦʩʪʠ ʚʘʭʪʝʥʥʦʛʦ ʧʦʤʦʱʥʠʢʘ. 

ʆʙʲʝʜʠʥʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ çʀè ʩʦʩʪʦ-

ʷʥʠʡ ʚʘʭʪʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʚʘʭʪʝʥʥʦʛʦ ʧʦʤʦʱ-

ʥʠʢʘ, ʩʚʷʟʘʥʥʳʭ ʦʪʥʦʰʝʥʠʝʤ ʩʣʘʞʝʥʥʦʩʪʠ, ʩʦʟʜʘʝʪ 

ʦʩʥʦʚʫ ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ɺ 

ʪʦʞʝ ʚʨʝʤʷ ʦʩʥʦʚʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʥʠʢʘʝʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʝʪ ʦʧʨʝʜʝʣʝʥ-

ʥʦʩʪʠ ʚ ʚʦʧʨʦʩʝ, ʯʴʷ ʚʦʣʷ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʪʦʤ ʠʣʠ 

ʠʥʦʤ ʩʣʫʯʘʝ. ʆʜʥʘʢʦ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩʥʠʤʘʝʪʩʷ, ʝʩʣʠ 

ʢʘʧʠʪʘʥ ʩʫʜʥʘ, ʜʝʣʝʛʠʨʫʷ ʧʦʣʥʦʤʦʯʠʷ ʚʘʭʪʝʥʥʳʤ 

ʧʦʤʦʱʥʠʢʘʤ, ʟʘʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʤʢʠ ʜʣʷ ʠʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʚʘʭʪʝʥʥʳʡ ʧʦʤʦʱʥʠʢ, ʜʝʡʩʪʚʫʷ ʚ 

ʟʘʜʘʥʥʳʭ ʨʘʤʢʘʭ, ʚʦʣʝʥ ʧʨʠʥʠʤʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʳʝ ʨʝʰʝʥʠʷ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʘʢʪʠʢʘ ʦʛʨʘʥʠ-

ʯʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚʘʭʪʝʥʥʳʭ ʧʦʤʦʱʥʠʢʦʚ 

ʜʦʣʞʥʘ ʩʦʯʝʪʘʪʴʩʷ ʩ ʧʨʘʢʪʠʢʦʡ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʡʩʪʚʦʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʥʦ ʚ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʢʘʧʠʪʘʥʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʘʤ-

ʢʘʭ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʥʘʟʥʘʯʝʥʠʡ ʩʫʜʦʚʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʩʫʙʲʝʢʪʠʚʥʦʤ ʧʦʜʭʦʜʝ ʢ ʦʮʝʥʢʘʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʥʘʚʳʢʦʚ ʫ ʧʨʝʪʝʥʜʝʥʪʦʚ ʥʘ ʟʘʥʷʪʠʝ ʨʘʙʦʯʠʭ 

ʤʝʩʪ, ʘ ʪʘʢʦʡ ʬʘʢʪʦʨ ʢʘʢ ʫʩʪʘʣʦʩʪʴ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʰʪʘʪʥʳʭ ʨʘʩʧʠʩʘʥʠʡ ʚʦʦʙʱʝ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. ʇʦ-

ʵʪʦʤʫ ʚ ʠʜʝʘʣʴʥʦʡ ʧʦ ʧʝʨʩʦʥʘʣʫ ʩʠʩʪʝʤʝ ʚʘʭʪʝʥʥʦʡ 

ʩʣʫʞʙʳ ʥʝ ʠʩʢʣʶʯʝʥʳ ʩʣʫʯʘʠ ʧʦʷʚʣʝʥʠʷ ʚʘʭʪʝʥ-

ʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʬʝʥʦʤʝʥʦʤ 

çʥʘʢʦʧʣʝʥʠʝ ʫʩʪʘʣʦʩʪʠ ï ʵʬʬʝʢʪè. ʊʦʛʜʘ ʦʰʠʙʦʯ-

ʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʢʦʤʘʥʜʳ ʠʣʠ ʟʘʪʦʨʤʦʞʝʥʥʦʩʪʴ ʧʨʠ 

ʠʩʧʦʣʥʝʥʠʠ ʵʪʦʡ ʢʦʤʘʥʜʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʙʦʶ 

ʚ ʠʜʝʘʣʴʥʦʡ ʧʦ ʧʝʨʩʦʥʘʣʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʝ ʥʝʩʝʥʠʷ ʚʘʭʪʳ, ʘ ʪʘʢʦʡ ʩʙʦʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʩʧʦʩʦʙʝʥ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʘʚʘʨʠʡʥʳʡ ʩʣʫʯʘʡ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʦʩʪʘʚʣʝʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʥʘʢʦʧʣʝʥʠʷ 

ʫʩʪʘʣʦʩʪʠ ʫ ʩʫʜʦʚʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʙʦʨʴʙʳ ʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʩʙʦʷʤʠ ʷʚʣʷʝʪʩʷ ʩʥʠ-

ʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠʭʦʜʘ ʩʦʩʪʦʷʥʠʷ ʩʫʜʦʚʦʛʦ ʩʧʝʮʠ-

ʘʣʠʩʪʘ ʚ ʧʨʝʜʝʣʴʥʦʝ çʫʩʪʘʣʦʝè ʩʦʩʪʦʷʥʠʝ. ɺ ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʥʝʩʝʥʠʷ ʚʘʭʪʳ ʩʥʷʪʴ ʧʨʦ-

ʙʣʝʤʫ ʩʙʦʝʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʫʩʪʘʣʦʩʪʴʶ 

ʦʪʜʝʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʝʪ 

ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ çʯʝʣʦʚʝ-

ʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘè ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʝʤʫ ʨʘʙʦʯʝʛʦ 

ʤʝʩʪʘ. 

ʅʝʠʟʙʝʞʥʦʩʪʴ ʚʣʠʷʥʠʷ ʵʬʬʝʢʪʘ ʫʩʪʘʣʦʩʪʠ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʜʝʘʣʴʥʦʡ ʧʦ ʧʝʨʩʦʥʘʣʫ ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝʩʝʥʠʷ ʭʦʜʦʚʦʡ ʚʘʭʪʳ ʪʨʝ-

ʙʫʝʪ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʦʮʝʥʢʠ ʧʦʷʚʣʝʥʠʷ ʩʙʦʷ, ʦʙʫ-

ʩʣʦʚʣʝʥʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʝʡ ʚʠʜʘ 

çʥʘʢʦʧʣʝʥʥʘʷ ʫʩʪʘʣʦʩʪʴ ï ʵʬʬʝʢʪè ʭʦʪʷ ʙʳ ʫ ʦʜ-

ʥʦʛʦ ʩʫʜʦʚʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʝʛʦ ʨʘʙʦʯʝʤ ʤʝʩʪʝ 

ʧʨʠ ʥʝʩʝʥʠʠ ʭʦʜʦʚʦʡ ʚʘʭʪʳ. ɼʣʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦ-

ʩʪʠ ʩʙʦʷ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʥʝʩʝʥʠʷ ʚʘʭʪʳ 

ʚ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʘ ʨʘʙʦʯʘʷ 

ʬʦʨʤʫʣʘ ʧʦʜʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʦʪʦʚʥʦʩʪʠ ʩʠ-

ʩʪʝʤʳ ʢ ʪʘʢʦʤʫ ʩʙʦʶ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʬʦʨʤʘ-

ʮʠʷ ʚʠʜʘ çʥʘʢʦʧʣʝʥʥʘʷ ʫʩʪʘʣʦʩʪʴ ï ʵʬʬʝʢʪè ʭʦʪʷ 

ʙʳ ʫ ʦʜʥʦʛʦ ʩʫʜʦʚʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʝʛʦ ʨʘʙʦʯʝʤ 

ʤʝʩʪʝ ʧʨʠ ʥʝʩʝʥʠʠ ʭʦʜʦʚʦʡ ʚʘʭʪʳ ʤʦʞʝʪ ʙʳʪʴ 

ʫʯʪʝʥʘ ʭʦʪʷ ʙʳ ʚ ʚʝʨʦʷʪʥʦʩʪʥʦʤ ʧʣʘʥʝ. 
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Abstract 

In this work are adduced the review and analysis of smart home hybrid mobile application security. Itôs made 

a guess that there is a possibility for an access to all smart home security and engineering systems from mobile 

application. Because of it the mobile application security is one of the most important things have to be in smart 

home systems. 

The aim of this work is to generalize, analyze and show vulnerabilities from point of view of mobile applica-

tion security and also to offer decision for providing the highest mobile application security level against possible 

interventions from the side of malefactors. 

In this work also is adduced technical architecture of fault tolerant and crypto tolerant client-server mobile 

applications. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʠ ʘʥʘʣʠʟ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʠʙʨʠʜʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʪʠʧʘ çʋʤʥʳʡ ʜʦʤè. ʇʦʩʢʦʣʴʢʫ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚʦʟ-

ʤʦʞʝʥ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʠʥʞʝʥʝʨʥʳʤ ʩʠʩʪʝʤʘʤ ʠ ʩʠʩʪʝʤʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʤʥʦʛʦ ʜʦʤʘ, ʚʦʧʨʦʩ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʘʤʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʠʪʴ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʧʦʢʘʟʘʪʴ ʫʷʟʚʠʤʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʠʪʴ ʨʝʰʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʟʘʱʠʪʳ ʧʨʠʣʦʞʝʥʠʷ ʦʪ ʚʦʟʤʦʞʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʩʦ ʩʪʦʨʦʥʳ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. 

ʊʘʢʞʝ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʩʭʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʳʭ ʠ ʢʨʠʧʪʦʫʩʪʦʡʯʠʚʳʭ ʢʣʠ-

ʝʥʪ-ʩʝʨʚʝʨʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

 

Keywords: smart home, home automation, building automation, mobile application security. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʤʥʳʡ ʜʦʤ, ʩʠʩʪʝʤʘ ʜʦʤʘʰʥʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʟʜʘʥʠʡ, ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʤʘʩʰʪʘʙʠʨʫʝʤʘʷ 

ʘʨʭʠʪʝʢʪʫʨʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ 

ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʩʠʩʪʝʤʳ ʫʤʥʳʡ ʜʦʤ. ʇʨʝʜ-

ʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʝʩʧʝ-

ʯʠʪʴ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʦʜʢʣʶʯʝʥʠʷ. 

ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥ ʦʜʠʥ ʠʟ ʚʦʧʨʦʩʦʚ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʰʠʬʨʦ-

ʚʘʥʠʷ ʜʘʥʥʳʭ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ 

ʥʘ ʦʩʥʦʚʝ ʧʨʦʪʦʢʦʣʘ Kerberos ʠ ʩʭʝʤʳ ɹʣʦʤʘ. 

1. ɸʨʭʠʪʝʢʪʫʨʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʭ ʤʦ-

ʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

1.1. ʆʙʱʝʝ ʦʧʠʩʘʥʠʝ ʠ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ 

ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ 

ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ çʫʤʥʳʡ ʜʦʤè ʠʤʝʝʪ ʢʣʠʝʥʪ-

ʩʝʨʚʝʨʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ. 

ʅʘ ʩʭʝʤʝ ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʜʦʙʥʘʷ ʜʣʷ ʚʦʩ-

ʧʨʠʷʪʠʷ ʩʭʝʤʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ: 
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ʈʠʩ 1. ʂʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ1 

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʝʨʚʝʨ (ʠʣʠ ʢʣʘʩʪʝʨ ʩʝʨʚʝʨʦʚ) 

ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʫʧʨʘʚʣʷʶʱʠʤ ʵʣʝʤʝʥʪʦʤ 

ʩʠʩʪʝʤʳ çʫʤʥʳʡ ʜʦʤè. ʆʥ ʞʝ ï ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ 

ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʠ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʷ ʠʭ ʚ ʩʣʫʯʘʝ ʥʝʰʪʘʪʥʦʡ ʩʠʪʫʘʮʠʠ. 

ɺʩʷ ʘʨʭʠʪʝʢʪʫʨʘ ʷʚʣʷʝʪʩʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ, 

ʧʦʨʪʠʨʫʝʤʦʡ, ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʡ, ʦʪʢʘʟʦʫʩʪʦʡʯʠ-

ʚʦʡ, ʙʝʟʦʧʘʩʥʦʡ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʦʪʢʘʟʦ-

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

1.1. ʆʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ 

ʆʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ð ʩʚʦʡʩʪʚʦ ʪʝʭʥʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʩʦʭʨʘʥʷʪʴ ʩʚʦʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʦʩʣʝ 

ʦʪʢʘʟʘ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʦʩʪʘʚʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ. 2 

ɻʦʚʦʨʷ ʦʙ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ ʤʳ 

ʧʦʜʨʘʟʫʤʝʚʘʝʤ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʣʝʨʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ ï ʮʝʥʪʨʘʣʴʥʦʝ ʠ ʩʘʤʦʝ 

ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʦʝ ʟʚʝʥʦ ʩʠʩʪʝʤʳ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ 

ʧʦʜʢʦʥʪʨʦʣʴʥʦʝ ʨʘʟʨʘʙʦʪʯʠʢʫ. ɿʜʝʩʴ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ fault-tolerant ʩʝʨ-

ʚʝʨʥʳʭ ʘʨʭʠʪʝʢʪʫʨ. [3], [4], [5], [6], [7], [8], [9] 

ʀʟʥʘʯʘʣʴʥʦ ʩʠʩʪʝʤʘ çʫʤʥʳʡ ʜʦʤè ʥʝ ʷʚʣʷʝʪʩʷ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʡ, ʦʜʥʘʢʦ ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʳ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʝʝ 

ʪʘʢʦʚʦʡ. 

ʈʘʩʩʤʦʪʨʠʤ 2 ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʘ ʨʘʟʤʝʱʝ-

ʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ, ʢʦʪʦʨʦʝ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ ʚ ʩʠʩʪʝʤʝ. 

1.1.1. ʎʝʥʪʨʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ï ʥʘʭʦʜʠʪʩʷ 

ʣʦʢʘʣʴʥʦ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ï ʟʘ ʮʝʥʪʨʘʣʴʥʳʡ ʢʦʥʪʨʦʣ-

ʣʝʨ ʦʪʚʝʯʘʝʪ ʢʦʥʝʯʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ: ʯʘʱʝ ʚʩʝʛʦ ʚ 

ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʮʝʥʪʨʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʨʘʟʤʝʱʘ-

ʝʪʩʷ ʚ ʪʦʤ ʟʜʘʥʠʠ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʨʝʘʣʠʟʦ-

ʚʘʥʘ ʩʠʩʪʝʤʘ çʫʤʥʳʡ ʜʦʤè. ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

                                                           
1 https://eclipsesource.com/blogs/2012/04/16/serving-mobile-devices-with-server-side-apps/  
2 https://ru.wikipedia.org/wiki/ʆʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ  

ʜʦ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝʦʙʭʦ-

ʜʠʤʦ ʜʫʙʣʠʨʦʚʘʪʴ ʮʝʥʪʨʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʪʘʢ, 

ʯʪʦ ʧʨʠ ʚʳʭʦʜʝ ʝʛʦ ʠʟ ʩʪʨʦʷ ʚ ʩʠʩʪʝʤʫ ʚʢʣʶʯʘʣʘʩʴ 

ʜʫʙʣʠʨʫʶʱʠʡ ʮʝʥʪʨʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ. ʊʘʢʞʝ ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʜʫʙʣʠʨʦʚʘʪʴ ʘʢʪʫʘʪʦʨʳ, 

ʜʘʪʯʠʢʠ ʠ ʣʠʥʠʠ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ 

ʧʨʘʢʪʠʢʝ ʪʘʢʠʝ ʨʝʰʝʥʠʝ ʧʦʣʫʯʘʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʛʨʦʤʦʟʜʢʠʤʠ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ. 

1.1.2. ʎʝʥʪʨʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʙʫʜʝʪ ʥʘʭʦ-

ʜʠʪʩʷ ʥʘ ʫʜʘʣʝʥʥʦʤ ʩʝʨʚʝʨʝ ʨʘʟʨʘʙʦʪʯʠʢʘ ʚ ʜʘ-

ʪʘʮʝʥʪʨʝ. 

ɼʦʩʪʫʧ ʢ ʮʝʥʪʨʘʣʴʥʦʤʫ ʢʦʥʪʨʦʣʣʝʨʫ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʠʟ ʩʠʩʪʝʤʳ çʫʤʥʳʡ ʜʦʤè ʢʘʢ ʢ ʫʜʘ-

ʣʝʥʥʦʤʫ ʩʝʨʚʝʨʫ. ʆʨʛʘʥʠʟʘʮʠʶ ʩʝʨʚʝʨʥʦʡ ʘʨʭʠʪʝʢ-

ʪʫʨʳ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʨʘʟʨʘʙʦʪʯʠʢ ʩʠ-

ʩʪʝʤʳ. ʅʫʞʥʦ ʦʛʦʚʦʨʠʪʴʩʷ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʩʝ ʞʝ ʤʦʞʝʪ ʧʦʪʨʝ-

ʙʦʚʘʪʴʩʷ ʫʩʪʘʥʦʚʢʘ ʠ ʥʝʩʣʦʞʥʘʷ ʥʘʩʪʨʦʡʢʘ ʰʣʶʟʘ 

ʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʣʦʢʘʣʴʥʦ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ çʫʤ-

ʥʳʡ ʜʦʤè, ʝʩʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʜʝʪ 

ʥʝ ʧʦ ʧʨʦʪʦʢʦʣʫ TCP/IP. 

ʇʣʘʥʠʨʫʷ ʚʳʩʦʢʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʩʠʩʪʝʤʫ, ʙʦʣʴ-

ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʱʝʥʠʡ ʠ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʧʦ ʚʨʝʤʝʥʠ ʜʦʩʪʫʧʥʦʩʪʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʨʭʠʪʝʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʧʦ-

ʤʠʤʦ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʙʳ ʤʠ-

ʥʠʤʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ high-load 

ʩʠʩʪʝʤ (ʧʦʜ high-load ʧʦʥʠʤʘʶʪ ʚʳʩʦʢʦʥʘʛʨʫʞʝʥ-

ʥʫʶ ʩʠʩʪʝʤʫ). ʇʦʥʷʪʠʷ high-load ʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʠʜʫʪ ʙʦʢ ʦ ʙʦʢ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ high-

load ʷʚʣʷʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʚʟʷʪʘʷ ʠʟ ʨʝʘʣʴʥʦʛʦ ʧʨʦ-

ʝʢʪʘ ʘʚʪʦʨʘ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʠ ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠ-

ʩʫʥʢʝ 8. 

https://eclipsesource.com/blogs/2012/04/16/serving-mobile-devices-with-server-side-apps/
https://ru.wikipedia.org/wiki/Отказоустойчивость
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ʈʠʩ. 2. ʇʨʠʤʝʨ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ high-load 

 

ʅʘ ʨʠʩ. 8: 

Balancer Server ï ʩʝʨʚʝʨ-ʙʘʣʘʥʩʠʨʦʚʱʠʢ, ʢ ʢʦ-

ʪʦʨʦʤʫ ʠʜʫʪ ʚʩʝ ʦʙʨʘʱʝʥʠʷ. ʕʪʦʪ ʩʝʨʚʝʨ ʦʩʥʦʚʘʥ ʥʘ 

HTTP-ʩʝʨʚʝʨʝ nginx ʠ ʝʛʦ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ï ʙʘʣʘʥʩʠ-

ʨʦʚʘʪʴ ʥʘʛʨʫʟʢʫ, ʧʝʨʝʥʘʧʨʘʚʣʷʷ ʟʘʧʨʦʩʳ ʜʘʣʴʰʝ ʥʘ 

ʥʘʠʙʦʣʝʝ ʨʘʟʛʨʫʞʝʥʥʳʡ ʩʝʨʚʝʨ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ. 

Request handler servers ï ʩʝʨʚʝʨʳ-ʦʙʨʘʙʦʪʯʠʢʠ 

ʟʘʧʨʦʩʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʜʝʥʪʠʯʝʥ ʜʨʫʛʦʤʫ. 

ʅʘ ʢʘʞʜʦʤ ʠʟ ʩʝʨʚʝʨʦʚ ʥʘʭʦʜʠʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʜ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʥʷʝʪʩʷ ʧʨʠ ʚʳʟʦʚʝ 

ʢʦʥʢʨʝʪʥʦʛʦ ʩʝʨʚʝʨʘ. 

Servers with databases-masters ï ʩʝʨʚʝʨ ʙʘʟ ʜʘʥ-

ʥʳʭ ʜʣʷ ʟʘʧʠʩʠ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʠʪʩʷ ʠʥʬʦʨ-

ʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʩʠʩʪʝʤʳ, ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʜʨʫʛʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʜʦ-

ʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ çʫʤʥʳʡ ʜʦʤè ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʜʘʥʥʳʭ ʚ ʩʣʫʯʘʝ ʥʝʰʪʘʪʥʦʡ ʩʠʪʫʘʮʠʠ. ɼʣʷ ʯʘʱʝ 

ʚʩʝʛʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʪʘʢʞʝ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ Redis ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ 

ʫʩʢʦʨʝʥʠʷ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥ-

ʥʳʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʛʦʨʷʯʠʭè, ʜʘʥʥʳʭ. 

Servers with databases-slaves ï ʩʝʨʚʝʨ ʙʘʟ ʜʘʥ-

ʥʳʭ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʦʧʠʝʡ ʧʨʝʜʳʜʫʱʝʛʦ ʩʝʨ-

ʚʝʨʘ, ʦʜʥʘʢʦ ʜʘʥʥʳʝ ʚ ʥʝʤ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʪʦʣʴʢʦ 

ʜʣʷ ʯʪʝʥʠʷ. 

ʊʘʢʞʝ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʩʝʨʚʝʨʘʭ, ʥʘ ʢʦʪʦ-

ʨʳʭ ʥʘʭʦʜʠʪʩʷ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʢʦʥʩʪʨʫʢ-

ʪʦʨʘ ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝ-

ʥʠʡ ʠ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦ-

ʨʦʛʦ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʠ ʥʘʩʪʨʘʠʚʘʪʴʩʷ 

ʧʨʠʣʦʞʝʥʠʝ ʧʦʜ ʢʦʥʢʨʝʪʥʳʡ çʫʤʥʳʡ ʜʦʤè (ʩʤ. ʨʠʩ. 

2). 

ɺʩʝ ʩʝʨʚʝʨʘ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʡ ʣʦʢʘʣʴ-

ʥʦʡ ʩʝʪʠ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʦʙʨʘʱʝʥʠʷ 

ʤʝʞʜʫ ʥʠʤʠ. 

ʊʘʢʞʝ ʧʨʠ ʰʠʨʦʢʠʭ ʤʘʩʰʪʘʙʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ CDN ʧʦ ʚʩʝʤʫ ʟʝʤ-

ʥʦʤʫ ʰʘʨʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʳʩʪʨʦʛʦ ʦʪʢʣʠʢʘ ʦʪ 

ʫʜʘʣʝʥʥʦʛʦ ʩʝʨʚʝʨʘ. 

                                                           
3 https://ru.wikipedia.org/wiki/Content_Delivery_Network  
4 https://www.maxmind.com/ru/home  

ʉʝʪʴ ʜʦʩʪʘʚʢʠ (ʠ ʜʠʩʪʨʠʙʫʮʠʠ) ʩʦʜʝʨʞʠʤʦʛʦ 

(ʘʥʛʣ. Content Delivery Network ʠʣʠ Content 

Distribution Network, CDN) ð ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩ-

ʧʨʝʜʝʣʸʥʥʘʷ ʩʝʪʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʦʟʚʦʣʷʶ-

ʱʘʷ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʜʦʩʪʘʚʢʫ ʠ ʜʠʩʪʨʠʙʫʮʠʶ ʩʦ-

ʜʝʨʞʠʤʦʛʦ ʢʦʥʝʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚ ʩʝʪʠ ʀʥʪʝʨ-

ʥʝʪ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʪʝʥʪ-ʧʨʦʚʘʡʜʝʨʘʤʠ CDN 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʟʘʛʨʫʟʢʠ ʠʥʪʝʨ-

ʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʘʫʜʠʦ-, ʚʠʜʝʦ-, ʧʨʦʛʨʘʤʤʥʦʛʦ, 

ʠʛʨʦʚʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʮʠʬʨʦʚʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʚ 

ʪʦʯʢʘʭ ʧʨʠʩʫʪʩʪʚʠʷ ʩʝʪʠ CDN. 3 

ʆʩʥʦʚʥʦʡ ʧʨʠʮʠʧ CDN ï ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʠʜʝʥ-

ʪʠʯʥʳʭ ʩʠʩʪʝʤ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʜʘʪʘʮʝʥʪʨʘʭ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʩʦʝʜʠʥʝʥʠʷ 

ʤʝʞʜʫ ʫʧʨʘʚʣʷʶʱʠʤʠ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡ-

ʩʪʚʘʤʠ ʠ ʮʝʥʪʨʘʣʴʥʳʤ ʩʝʨʚʝʨʦʤ. 

ɺʳʙʦʨ CDN ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʩʣʝ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʛʝʦʛʨʘʬʠʠ ʥʘʭʦʞʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ IP-

ʘʜʨʝʩʫ ʧʨʠ ʝʛʦ ʧʝʨʚʦʤ ʦʙʨʘʱʝʥʠʠ ʢ ʩʠʩʪʝʤʝ ʧʨʠ ʧʦ-

ʤʦʱʠ ʩʪʦʨʦʥʥʠʭ ʧʨʦʜʫʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ, GeoIP2 ʦʪ 

ʢʦʤʧʘʥʠʠ MaxMind.4 

2. ɹʝʟʦʧʘʩʥʦʩʪʴ ʛʠʙʨʠʜʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

2.1. ʆʙʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʛʠʙʨʠʜʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤʳ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʟʘʧʦʣʫʯʠʚ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ çʫʤ-

ʥʳʡ ʜʦʤè, ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʛ ʙʳ ʫʧʨʘʚʣʷʪʴ ʦʙʦ-

ʨʫʜʦʚʘʥʠʝʤ ʚ ʜʦʤʝ, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʧʦʚʣʠʷʣʦ ʙʳ 

ʥʘ ʧʦʢʦʡ ʞʠʪʝʣʝʡ ʠ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʭ ʙʳʪʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʥʘʰʫ ʩʠʩʪʝʤʫ. [1], 

[2] 

ʂʘʞʜʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦ-

ʪʝʥʮʠʘʣʴʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʝʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʇʨʠ 

ʚʤʝʰʘʪʝʣʴʩʪʚʝ ʭʘʢʝʨʦʚ5 ʦʥʠ ʤʦʛʫʪ ʣʠʰʠʪʴʩʷ, 

ʥʘʧʨʠʤʝʨ, ʯʘʩʪʠ ʧʨʠʙʳʣʠ ʦʪ ʧʨʦʜʘʞʠ ʢʦʥʪʝʥʪʘ, ʧʦ-

ʪʝʨʷʪʴ ʩʪʘʪʫʩ ʫʥʠʢʘʣʴʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ, ʠ ʪ.ʜ. ʇʦ-

ʧʫʣʷʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʩ ʥʘʜʝʞʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ, 

ʙʦʣʴʰʠʤ ʬʫʥʢʮʠʦʥʘʣʦʤ, ʭʦʨʦʰʝʡ ʛʨʘʬʠʢʦʡ ʠ 

ʧʣʘʪʥʳʤ ʢʦʥʪʝʥʪʦʤ ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʰʘʥʩʳ ʙʳʪʴ 

ʘʪʘʢʦʚʘʥʥʳʤ ʭʘʢʝʨʘʤʠ. ʇʨʠʯʠʥʳ ʘʪʘʢʠ ʤʦʛʫʪ ʙʳʪʴ 

5 ɿʜʝʩʴ ʠ ʜʘʣʝʝ çʭʘʢʝʨè, çʢʨʠʧʪʦʘʥʘʣʠʪʠʢè ʠ çʟʣʦʫʤʳʰ-

ʣʝʥʥʠʢè - ʦʜʥʦ ʠ ʪʦ ʞʝ ʧʦʥʷʪʠʝ 

https://ru.wikipedia.org/wiki/Content_Delivery_Network
https://www.maxmind.com/ru/home
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ʨʘʟʥʳʤʠ: ʢʦʧʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʨʠʣʦʞʝʥʠʷ, 

ʚʟʣʦʤ ʧʣʘʪʥʦʛʦ ʢʦʥʪʝʥʪʘ ʠ ʪ.ʧ. 

ʉʪʦʠʪ ʪʘʢʞʝ ʧʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʝ ʩʫʱʝʩʪʚʫʶʪ 

ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʂʘʢ ʧʦʢʘʟʳ-

ʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʝʩʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦ ʥʫʞʥʦ ʚʟʣʦʤʘʪʴ ʧʨʠʣʦʞʝʥʠʝ, ʦʥʠ ʵʪʦ ʩʜʝ-

ʣʘʶʪ. ʅʦ ʚʟʣʦʤ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʟʘʡʤʝʪ ʤʥʦʛʦ ʚʨʝ-

ʤʝʥʠ ʠ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʩʠʩʪʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʟʘʧʫʪʳʚʘʥʠʝ ʟʣʦʫʤʳʰʣʝʥ-

ʥʠʢʘ, ʯʪʦʙʳ ʦʥ ʧʦʩʯʠʪʘʣ, ʯʪʦ ʚʟʣʦʤ ʧʨʠʣʦʞʝʥʠʷ 

ʩʣʠʰʢʦʤ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ ʠ ʦʪʢʘʟʘʣʩʷ ʦʪ ʥʝʛʦ. 

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ ʘʨʭʠʪʝʢʪʫʨʘ ʢʦʥ-

ʩʪʨʫʢʪʦʨʘ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠʤʝʝʪ ʢʣʠʝʥʪ-

ʩʝʨʚʝʨʥʫʶ ʩʪʨʫʢʪʫʨʫ (ʩʤ. ʨʠʩ. 7). ʆʩʥʦʚʥʳʝ ʢʦʤʧʦ-

ʥʝʥʪʳ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ: ʢʣʠʝʥʪ (ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ), ʩʝʨʚʝʨ (ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ Django-CMS ʩʝʨʚʝʨ, ʩʝʨʚʝʨ ʙʘʟ ʜʘʥ-

ʥʳʭ ʠ ʩʝʨʚʝʨ-ʦʙʨʘʙʦʪʯʠʢ ʜʘʥʥʳʭ), ʠ ʩʚʷʟʴ ʤʝʞʜʫ 

ʥʠʤʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ɼʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʙʝʟʦʧʘʩʥʳʤʠ ʚʩʝ ʯʘʩʪʠ ʘʨʭʠʪʝʢʪʫʨʳ. ɺ ʵʪʦʤ ʧʘʨʘ-

ʛʨʘʬʝ ʙʫʜʝʪ ʠʩʩʣʝʜʦʚʘʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ, ʩʜʝʣʘʥ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʥʘʠʙʦʣʝʝ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠ ʫʢʘʟʘʥʳ ʥʝʢʦʪʦʨʳʝ ʧʦʜʨʦʙʥʦ-

ʩʪʠ ʨʝʘʣʠʟʘʮʠʠ. ʈʝʰʝʥʠʷ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʙʝʟʦʧʘʩʥʦʩʪʴ ʫʩʪʨʦʡ-

ʩʪʚʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʥʠʤʠ. 

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

1. ʉʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʟʘʱʠʪʫ ʦʪ çrun-timeè-ʤʘʥʠʧʫʣʷʮʠʡ, ʨʝʚʝʨʩ-ʠʥ-

ʞʠʥʠʨʠʥʛʘ. 

2. ʉʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʘ ʜʘʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʰʠʬʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʦʥʪʝʥʪʘ, ʟʘʛʨʫʞʝʥʥʦʛʦ ʢʣʠʝʥʪʦʤ ʥʘ 

ʩʝʨʚʝʨ. 

3. ʉʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʩʝʭ ʯʘʩʪʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʢʦʥ-

ʩʪʨʫʢʪʦʨʘ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦ-

ʞʝʥʠʡ. 

4. ʉʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʟʘʱʠʱʝʥʥʦʩʪʴ ʩʭʝʤʳ ʧʦʢʫʧʢʠ ʧʣʘʪʥʦʛʦ ʢʦʥ-

ʪʝʥʪʘ. 

ʉʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʘ ʨʘʟʨʘʙʘʪʳ-

ʚʘʪʴʩʷ ʢʦʤʧʣʝʢʩʥʦ: ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʰʠʬ-

ʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʙʝʟ, ʥʘʧʨʠʤʝʨ, ʨʘʟʨʘʙʦʪʢʠ 

ʦʙʬʫʩʢʘʮʠʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʭʘʢʝʨ ʤʦʞʝʪ ʧʨʦʯʠʪʘʪʴ 

ʠʩʭʦʜʥʳʡ ʢʦʜ ʠ ʧʦʥʷʪʴ ʘʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ. ʇʦ-

ʩʣʝ - ʥʝʩʣʦʞʥʦ ʨʘʩʰʠʬʨʦʚʘʪʴ ʟʘʰʠʬʨʦʚʘʥʥʳʝ ʜʘʥ-

ʥʳʝ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʠ ʩ ʜʨʫʛʠʤʠ ʯʘʩʪʷʤʠ 

ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʩʠʩʪʝʤʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʘ ʙʳʪʴ, ʢʘʢ ʙʳ, ʧʦʣʥʦʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʜʘʣʝʝ ʚʦʟʤʦʞʥʳʝ ʘʪʘʢʠ ʠ ʚʘʨʠ-

ʘʥʪʳ ʨʝʘʣʠʟʘʮʠʠ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʥʘ ʩʪʦʨʦʥʝ 

ʫʩʪʨʦʡʩʪʚʘ. 

                                                           
6 ʆʧʠʩʘʥʠʝ CocoaHTTPServer: 

https://github.com/robbiehanson/CocoaHTTPServer 
7 ʉʦʛʣʘʩʥʦ ʦʙʩʫʞʜʝʥʠʷʤ ʥʘ ʬʦʨʫʤʘʭ: 

http://stackoverflow.com/questions/13271624/can-ios-de-

vices-stream-m3u8-segmented-video-from-the-local-file-

system-using-htm/ 

ʇʦʜʨʦʙʥʦ ʩ ʤʝʪʦʜʘʤʠ ʦʙʬʫʩʢʘʮʠʠ ʢʦʜʘ, ʪʝʭʥʦ-

ʣʦʛʠʷʤʠ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʧʨʠʣʦ-

ʞʝʥʠʷ, ʩʧʦʩʦʙʘʤʠ ʭʨʘʥʝʥʠʷ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ, 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʥʘ 

ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ ʠ ʩʝʨʚʝʨʘ, ʤʝʪʦʜʘʤʠ ʨʘʩʧʦʟʥʘʚʘ-

ʥʠʷ Jailbreak ʠ root-ʫʩʪʨʦʡʩʪʚ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ 

ʚ [2]. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʤʝʪʦʜʳ ʰʠʬʨʦʚʘʥʠʷ 

ʬʘʡʣʦʚ ʥʘ ʩʪʦʨʦʥʝ ʫʩʪʨʦʡʩʪʚʘ. 

2.2. ʐʠʬʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ 

ʥʘ ʫʩʪʨʦʡʩʪʚʝ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʱʠʱʝʥʥʦʝ ʭʨʘʥʠ-

ʣʠʱʝ ʜʘʥʥʳʭ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩ-

ʥʦʝ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʬʘʡʣʦʚ. 

ɼʣʷ ʣʫʯʰʝʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʦ 

ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʰʠʬʨʦʚʘʥʠʝ ʬʘʡʣʦʚ çʥʘ ʣʝʪʫè, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʠʭ ʩ ʩʝʨʚʝʨʘ. ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʧʨʦʪʦʢʦʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʩʝʪʠ ʜʨʦʙʷʪ 

ʬʘʡʣʳ ʥʘ ʧʘʢʝʪʳ ʠ ʧʝʨʝʜʘʶʪ ʠʭ. 

ʇʦʤʠʤʦ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʰʠʬʨʦʚʘʥʠʷ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ web-ʩʝʨʚʝʨʘ ʚ 

ʧʨʠʣʦʞʝʥʠʠ (ʥʘʧʨ., çcocoahttpServerè6 ʜʣʷ iOS) ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ web-ʩʝʨʚʝʨʘ. ʆʙ-

ʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʚʩʪʨʦʝʥʥʳʤ web-ʩʝʨʚʝʨʦʤ ʠ 

ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʴʶ ʧʘʤʷʪʠ ʧʦʩʨʝʜʩʪʚʦʤ https-ʧʨʦʪʦ-

ʢʦʣʘ (ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ çHTTP Live Streamingè ʚ 

iOS).7 [10] 

ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʧʨʠʥʮʠʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʣʫʯʝʥʠʠ ʬʘʡʣʦʚ, ʢʘʢ ʙʳ, ʯʘʩʪʷʤʠ, ʧʦ ʙʣʦʢʘʤ. ʇʨʠ 

ʵʪʦʤ ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʙʣʦʢ ʰʠʬʨʫʝʪʩʷ ʠ ʩʦ-

ʭʨʘʥʷʝʪʩʷ ʚ ʧʘʤʷʪʠ ʫʩʪʨʦʡʩʪʚʘ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʚ ʧʘʤʷʪʠ ʫʩʪʨʦʡʩʪʚʘ ʜʘʥʥʳʝ ʥʝ ʟʘʜʝʨ-

ʞʠʚʘʣʠʩʴ ʥʘ ʜʦʣʛʦʝ ʚʨʝʤʷ, ʠ ʰʠʬʨʦʚʘʣʠʩʴ ʩʨʘʟʫ ʧʦ 

ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ. ʇʦʭʦʞʠʡ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʘʝʪ ʧʨʠ 

ʨʘʩʰʠʬʨʦʚʢʝ ʬʘʡʣʘ ʜʣʷ ʝʛʦ ʯʪʝʥʠʷ. 

ɹʣʦʯʥʦʝ ʰʠʬʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʤʝʜʠʘ-ʢʦʥ-

ʪʝʥʪʘ ʥʫʞʥʦ ʨʘʩʰʠʬʨʦʚʳʚʘʪʴ ʜʘʥʥʳʝ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ. 

ɺʘʨʠʘʥʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʥʫʪʨʝʥʥʠʭ web-

ʩʝʨʚʝʨʦʚ ʚ ʧʨʠʣʦʞʝʥʠʠ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʙʝʟʦʧʘʩʥʳʤ 

ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʚʩʪʨʦʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʢʦʥʪʨʦʣʠ-

ʨʫʝʤʳʤ ʜʦʩʪʫʧʦʤ ʚʥʫʪʨʠ web-ʩʝʨʚʝʨʘ ʚʥʫʪʨʠ ʧʨʠ-

ʣʦʞʝʥʠʷ. ʆʜʥʘʢʦ ʪʘʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʜʝʣʘʝʪ ʧʨʠʣʦ-

ʞʝʥʠʝ ʙʦʣʝʝ ʛʨʦʤʦʟʜʢʠʤ ʠ ʩʣʦʞʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʨʝʘʣʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʅʘʪʠʚʥʳʝ ʨʝ-

ʰʝʥʠʷ ʪʘʢʦʛʦ ʧʣʘʥʘ, ʢ ʪʦʤʫ ʞʝ, ʥʝ ʷʚʣʷʶʪʩʷ ʛʠʙ-

ʢʠʤʠ, ʠʙʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ, ʥʘʧʨʠʤʝʨ, ʧʨʦʪʦʢʦʣʘ ʧʝ-

ʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʣʠ web-ʩʝʨʚʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʤʝ-

ʥʷʪʴ ʠʩʭʦʜʥʳʡ ʢʦʜ ʧʨʦʛʨʘʤʤʳ, ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʞʝ 

ʥʘʜʦ ʦʙʥʦʚʠʪʴ ʧʨʠʣʦʞʝʥʠʝ. 

ʂʨʦʤʝ ʪʦʛʦ ʜʦʣʞʝʥ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʦʙʤʝʥ 

ʜʘʥʥʳʤʠ ʤʝʞʜʫ web-ʩʝʨʚʝʨʦʤ ʠ ʜʨʫʛʠʤʠ ʯʘʩʪʷʤʠ 

ʧʨʠʣʦʞʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

iOS ʩʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʳʡ ʚʠʜʝʦ-ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʳʡ ʧʨʦʪʦʢʦʣ çHTTP Live Streamè8, ʧʦʩʨʝʜʩʪʚʦʤ 

http://stackoverflow.com/questions/13286992/can-i-deploy-

cocoa-http-server-with-my-phonegap-cordova-ios-app/ 
8 ʈʫʢʦʚʦʜʩʪʚʦ Apple Developer: 

https://developer.apple.com/library/ios/documentation/netw

orkinginternet/conceptual/streamingmediaguide/UsingHTTP

LiveStreaming/UsingHTTPLiveStreaming.html#//apple_ref/

doc/uid/TP40008332-CH102-SW1 

https://github.com/robbiehanson/CocoaHTTPServer
http://stackoverflow.com/questions/13271624/can-ios-devices-stream-m3u8-segmented-video-from-the-local-file-system-using-htm/
http://stackoverflow.com/questions/13271624/can-ios-devices-stream-m3u8-segmented-video-from-the-local-file-system-using-htm/
http://stackoverflow.com/questions/13271624/can-ios-devices-stream-m3u8-segmented-video-from-the-local-file-system-using-htm/
http://stackoverflow.com/questions/13286992/can-i-deploy-cocoa-http-server-with-my-phonegap-cordova-ios-app/
http://stackoverflow.com/questions/13286992/can-i-deploy-cocoa-http-server-with-my-phonegap-cordova-ios-app/
https://developer.apple.com/library/ios/documentation/networkinginternet/conceptual/streamingmediaguide/UsingHTTPLiveStreaming/UsingHTTPLiveStreaming.html#//apple_ref/doc/uid/TP40008332-CH102-SW1
https://developer.apple.com/library/ios/documentation/networkinginternet/conceptual/streamingmediaguide/UsingHTTPLiveStreaming/UsingHTTPLiveStreaming.html#//apple_ref/doc/uid/TP40008332-CH102-SW1
https://developer.apple.com/library/ios/documentation/networkinginternet/conceptual/streamingmediaguide/UsingHTTPLiveStreaming/UsingHTTPLiveStreaming.html#//apple_ref/doc/uid/TP40008332-CH102-SW1
https://developer.apple.com/library/ios/documentation/networkinginternet/conceptual/streamingmediaguide/UsingHTTPLiveStreaming/UsingHTTPLiveStreaming.html#//apple_ref/doc/uid/TP40008332-CH102-SW1
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ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʥʘ ʧʝʨʝʜʘʯʘ ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʜʘʥ-

ʥʳʭ. ʅʦ ʚ ʜʨʫʛʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʦʜʦʙ-

ʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʥʝ ʩʫʱʝ-

ʩʪʚʫʝʪ, ʤʦʞʥʦ ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ SSL-ʧʨʦʪʦʢʦʣ ʚ 

ʢʦʤʙʠʥʘʮʠʠ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʰʠʬʨʦʚʘʥʠʷ/ʜʝʰʠʬ-

ʨʦʚʘʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ SSL-

ʧʨʦʪʦʢʦʣʘ ʚʥʫʪʨʠ ʧʨʠʣʦʞʝʥʠʷ ʥʝʩʝʪ ʚ ʩʝʙʝ ʦʙʷʟʘʥ-

ʥʦʩʪʠ ʧʦ ʧʝʨʠʦʜʠʯʝʩʢʦʤʫ ʦʙʥʦʚʣʝʥʠʶ ʧʨʦʪʦʢʦʣʘ ʠ 

ʧʦ ʦʙʷʟʘʪʝʣʴʩʪʚʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʝʨʝʫʩʪʘʥʦʚʢʠ 

ʧʨʠʣʦʞʝʥʠʷ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʷʚʣʷ-

ʝʪʩʷ ʚʘʨʠʘʥʪ, ʢʦʛʜʘ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʬʘʡʣ ʚʩʝ ʚʨʝʤʷ 

ʭʨʘʥʠʪʩʷ ʥʘ ʥʦʩʠʪʝʣʝ ʠ ʧʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩ-

ʰʠʬʨʦʚʳʚʘʝʪʩʷ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ. ɼʘʣʝʝ ʬʘʡʣ 

ʩʯʠʪʳʚʘʝʪʩʷ ʠ ʧʦʩʣʝ ʵʪʦʛʦ ʫʜʘʣʷʝʪʩʷ ʠʟ ʦʧʝʨʘʪʠʚ-

ʥʦʡ ʧʘʤʷʪʠ. ʐʠʬʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʧʦʭʦʞʝʤʫ 

ʘʣʛʦʨʠʪʤʫ: ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʬʘʡʣʦʚ ʚʝʩʴ ʬʘʡʣ ʩʥʘ-

ʯʘʣʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ, ʟʘʪʝʤ 

ʰʠʬʨʫʝʪʩʷ ʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʫʶ ʧʘʤʷʪʴ, ʧʨʠ 

ʵʪʦʤ ʧʦʩʣʝ ʰʠʬʨʦʚʘʥʠʷ ʬʘʡʣ ʫʜʘʣʷʝʪʩʷ ʠʟ ʦʧʝʨʘ-

ʪʠʚʥʦʡ ʧʘʤʷʪʠ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʠʤʤʝʪʨʠʯ-

ʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʙʣʦʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ AES ʠ DES. 

ʆʜʥʘʢʦ, ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʢʘ-

ʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʟʘʱʠʪʳ ʦʪ ʪʘʢʠʭ ʘʪʘʢ. 

ʊʘʢ ʢʘʢ ʦʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʫʩʪʨʦʡʩʪʚʝ ʠ ʠʭ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʙʝʟ ʥʘʣʠʯʠʷ ʠʥʪʝʨʥʝʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʩʠʤʤʝʪʨʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʡ, ʯʪʦʙʳ ʫʩʪʨʦʡʩʪʚʦ 

ʤʦʛʣʦ ʨʘʩʰʠʬʨʦʚʳʚʘʪʴ ʜʘʥʥʳʝ ʙʝʟ ʜʦʩʪʫʧʘ ʢʘʥʘʣʘ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ 

ʷʚʣʷʝʪʩʷ ʩʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʡ ɹʣʦʤʘ. [12] 

ʉʫʪʴ ʩʭʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʡ ɹʣʦʤʘ ʩʣʝ-

ʜʫʶʱʘʷ: ʜʦʚʝʨʝʥʥʘʷ ʩʪʦʨʦʥʘ ʨʘʟʜʘʸʪ ʢʘʞʜʦʤʫ 

ʫʯʘʩʪʥʠʢʫ ʦʪʢʨʳʪʳʡ ʠ ʟʘʢʨʳʪʳʡ ʢʣʶʯ. ɼʘʣʝʝ ʚʩʝ 

ʫʯʘʩʪʥʠʢʠ, ʦʙʤʝʥʠʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʪʦʣʴʢʦ ʦʪ-

ʢʨʳʪʳʤʠ ʢʣʶʯʘʤʠ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ (ʢʦʪʦʨʳʝ ʤʦ-

ʛʫʪ ʙʳʪʴ ʥʝʟʘʱʠʱʝʥʥʳʤʠ), ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʩʛʝʥʝʨʠ-

ʨʦʚʘʪʴ ʩʝʢʨʝʪʥʳʡ ʩʝʘʥʩʦʚʳʡ ʢʣʶʯ ʜʣʷ ʦʙʱʝʥʠʷ 

ʤʝʞʜʫ ʩʦʙʦʡ. 

ɻʦʚʦʨʷ ʧʦʜʨʦʙʥʝʝ, ʩʥʘʯʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʠʥʠʮʠ-

ʘʣʠʟʘʮʠʷ, ʪ.ʝ. ʜʦʚʝʨʝʥʥʘʷ ʩʪʦʨʦʥʘ ʚʳʙʠʨʘʝʪ ʩʠʤ-

ʤʝʪʨʠʯʥʫʶ ʤʘʪʨʠʮʫ D ʨʘʟʤʝʨʥʦʩʪʠ k ʥʘ k ʥʘʜ ʢʦ-

ʥʝʯʥʳʤ ʧʦʣʝʤ GF(p). ɼʘʣʝʝ, ʢʦʛʜʘ ʥʦʚʳʡ ʫʯʘʩʪʥʠʢ 

ʭʦʯʝʪ ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʩʠʩʪʝʤʝ (ʪ.ʝ. ʧʦʷʚʣʷʝʪʩʷ 

ʥʦʚʳʡ ʢʣʠʝʥʪ), ʜʦʚʝʨʝʥʥʘʷ ʩʪʦʨʦʥʘ ʚʳʙʠʨʘʝʪ ʜʣʷ 

ʥʝʛʦ ʥʦʚʳʡ ʦʪʢʨʳʪʳʡ ʢʣʶʯ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʚʝʢʪʦʨ (ʩʪʦʣʙʝʮ) I ʨʘʟʤʝʨʘ k. ɺ ʢʘʯʝʩʪʚʝ ʜʦ-

ʚʝʨʝʥʥʦʡ ʩʪʦʨʦʥʳ ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʨʚʝʨ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. 

ɺʦʧʨʦʩ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʵʪʦʤ ʩʝʨʚʝʨʝ ʙʫʜʝʪ ʨʘʩ-

ʩʤʦʪʨʝʥ ʥʠʞʝ. 

ɼʘʣʝʝ ʜʦʚʝʨʝʥʥʘʷ ʩʪʦʨʦʥʘ ʚʳʯʠʩʣʷʝʪ ʟʘʢʨʳ-

ʪʳʡ ʢʣʶʯ g = D * I. 

ɿʘʪʝʤ ʦʪʢʨʳʪʳʡ ʠ ʟʘʢʨʳʪʳʡ ʢʣʶʯ ʩʦʦʙʱʘʶʪʩʷ 

ʫʯʘʩʪʥʠʢʫ ʧʦ ʥʘʜʸʞʥʦʤʫ ʢʘʥʘʣʫ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʩʣʫʰʠʚʘʥʠʷ. 

ɽʩʣʠ ʢʣʠʝʥʪ ʠ ʩʝʨʚʝʨ ʭʦʪʷʪ ʫʩʪʘʥʦʚʠʪʴ ʤʝʞʜʫ 

ʩʦʙʦʡ ʩʝʢʨʝʪʥʳʡ ʢʘʥʘʣ, ʦʥʠ ʧʦʩʳʣʘʶʪ ʜʨʫʛ ʜʨʫʛʫ 

ʧʦ ʦʪʢʨʳʪʦʤʫ ʢʘʥʘʣʫ ʩʚʦʠ ʦʪʢʨʳʪʳʝ ʢʣʶʯʠ. ɼʘʣʝʝ 

ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʫʤʥʦʞʘʝʪ ʩʚʦʡ ʟʘʢʨʳʪʳʡ ʢʣʶʯ ʥʘ 

ʦʪʢʨʳʪʳʡ ʢʣʶʯ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. 

 

 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ ʥʠʭ ʧʦʣʫʯʠʪʩʷ ʦʜʥʦ ʠ ʪʦʞʝ 

ʯʠʩʣʦ (ʵʪʦ ʩʣʝʜʫʝʪ ʠʟ ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʤʘʪʨʠʮʳ D, 

ʢʦʪʦʨʦʝ ʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʦʙʱʠʡ ʩʝʘʥʩʦ-

ʚʳʡ ʢʣʶʯ). ɼʘʣʝʝ - ʩʝʘʥʩʦʚʳʡ ʢʣʶʯ ʙʫʜʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʥ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ ʠ ʨʘʩ-

ʰʠʬʨʦʚʢʠ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʦʜʥʠʤ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʚʩʝʛʜʘ ʙʫʜʝʪ ʩʝʨʚʝʨ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ, ʘ ʜʨʫʛʠʤ ï ʢʣʠʝʥʪ. 

ʅʘʜʸʞʥʦʩʪʴ ʩʭʝʤʳ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟ-

ʤʝʨʘ ʩʝʢʨʝʪʥʦʡ ʤʘʪʨʠʮʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʩʭʝʤʝ. 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʝʢʨʝʪʥʦʡ ʤʘʪʨʠʮʳ (ʪʦʯʥʝʝ, 

ʣʶʙʦʡ ʚʳʧʦʣʥʷʶʱʝʡ ʘʥʘʣʦʛʠʯʥʫʶ ʬʫʥʢʮʠʶ) 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʯʠʩʣʦ ʢʣʶʯʝʡ, ʨʘʚʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʫ ʩʪʨʦʢ ʤʘʪʨʠʮʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʣʛʦʨʠʪʤʘ ʰʠʬʨʦʚʘʥʠʷ ʚʳʙʝʨʝʤ 

ʨʝʘʣʠʟʘʮʠʶ AES-CBC ʩ ʜʣʠʥʦʡ ʢʣʶʯʘ 256 ʙʠʪ. [2] 

ʋʷʟʚʠʤʳʤ ʤʝʩʪʦʤ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʥʘʣʠʯʠʷ ʩʝʢʨʝʪʥʦʛʦ ʢʘʥʘʣʘ ʧʝʨʝ-

ʜʘʯʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʦʪʢʨʳʪʦʛʦ ʠ ʟʘʢʨʳʪʦʛʦ ʢʣʶʯʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʢ ʤʦʞʥʦ ʨʝʰʠʪʴ ʵʪʦʪ ʚʦʧʨʦʩ. 

ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʩʠʤʤʝʪʨʠʯʥʳʭ ʧʨʦʪʦ-

ʢʦʣʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʡ. 

1. ʃʷʛʫʰʢʘ ʩ ʦʪʢʨʳʪʳʤ ʨʪʦʤ. 

ʇʨʦʪʦʢʦʣ "ʃʷʛʫʰʢʘ ʩ ʦʪʢʨʳʪʳʤ ʨʪʦʤ" (Wide-

Mouth Frog ʘʥʛʣ.), ʦʨʠʛʠʥʘʣʴʥʘʷ ʩʪʘʪʴʷ Wide-Mouth 

Frog ï ʧʨʦʩʪʝʡʰʠʡ ʧʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʘʤʠ. 

ʆʥ ʧʦʟʚʦʣʷʝʪ ʜʚʫʤ ʘʙʦʥʝʥʪʘʤ ʫʩʪʘʥʦʚʠʪʴ ʦʙʱʠʡ 

ʩʝʩʩʠʦʥʥʳʡ ʢʣʶʯ ʜʣʷ ʟʘʱʠʱʝʥʥʦʛʦ ʦʙʱʝʥʠʷ 

ʤʝʞʜʫ ʩʦʙʦʡ.[1] ɺ ʧʨʦʪʦʢʦʣʝ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ 

ʜʦʚʝʨʝʥʥʳʡ ʮʝʥʪʨ. 

ʀʪʘʢ, ɸʣʠʩʘ ʭʦʯʝʪ ʫʩʪʘʥʦʚʠʪʴ ʩʝʩʩʠʦʥʥʳʡ 

ʢʣʶʯ ʩ ɹʦʙʦʤ. ʆʥʘ ʥʘʯʠʥʘʝʪ, ʬʦʨʤʠʨʫʷ:  

¶ K ï ʩʣʫʯʘʡʥʳʡ ʩʝʘʥʩʦʚʳʡ ʢʣʶʯ 

¶ TA ï ʤʝʪʢʫ ʚʨʝʤʝʥʠ  

ʠ ʦʪʧʨʘʚʣʷʝʪ ʊʨʝʥʪʫ (ʜʦʚʝʨʝʥʥʦʤʫ ʮʝʥʪʨʫ), 

ʜʦʙʘʚʠʚ ʩʚʦʸ ʠʤʷ:  

M0 = A, EA (TA, B, K) 

ʊʨʝʥʪ, ʠʩʧʦʣʴʟʫʷ ʦʙʱʠʡ ʩ ɸʣʠʩʦʡ ʩʝʢʨʝʪʥʳʡ 

ʢʣʶʯ, ʨʘʩʰʠʬʨʦʚʳʚʘʝʪ ʩʦʦʙʱʝʥʠʝ ʠ ʧʨʦʚʝʨʷʝʪ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʤʝʪʢʠ ʚʨʝʤʝʥʠ TA ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ 

ɹʦʙʘ. ɽʩʣʠ ʚʩʝ ʭʦʨʦʰʦ, ʦʥ ʬʦʨʤʠʨʫʝʪ:  



Norwegian Journal of development of the International Science No 28/2019 45 

TB ï ʥʦʚʫʶ ʤʝʪʢʫ ʚʨʝʤʝʥʠ (ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʦʪ-

ʣʠʯʘʪʴʩʷ ʦʪ TA) ʠ ʦʪʧʨʘʚʣʷʝʪ ɹʦʙʫ 

M1 = EB (TB, A, K) 

ɹʦʙ ʧʦʣʫʯʘʝʪ ʩʦʦʙʱʝʥʠʝ, ʨʘʩʰʠʬʨʦʚʳʚʘʝʪ ʝʛʦ 

ʦʙʱʠʤ ʩ ʊʨʝʥʪʦʤ ʢʣʶʯʦʤ ʠ ʧʨʦʚʝʨʷʝʪ ʤʝʪʢʫ ʚʨʝ-

ʤʝʥʠ TA ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ɸʣʠʩʳ. ɽʩʣʠ ʩʦʦʙʱʝʥʠʝ 

ʧʨʦʰʣʦ ʧʨʦʚʝʨʢʫ, ʪʦ ʪʝʧʝʨʴ ɹʦʙ ʠʤʝʝʪ ʦʙʱʠʡ ʩ 

ɸʣʠʩʦʡ ʢʣʶʯ. ʇʨʦʪʦʢʦʣ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʪʨʠʚʠ-

ʘʣʴʥʳʤ ʠ ʠʤʝʝʪ ʢʨʠʧʪʦ-ʥʝʫʩʪʦʡʯʠʚʳʝ ʪʦʯʢʠ [12]. 

2. ʇʨʦʪʦʢʦʣ ʅʠʜʭʝʤʘ-ʐʨʸʜʝʨʘ 

ɼʘʥʥʳʡ ʧʨʦʪʦʢʦʣ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʧʨʦʪʦ-

ʢʦʣʘ, ʥʝ ʟʘʚʠʩʷʱʝʛʦ ʦʪ ʤʝʪʦʢ ʚʨʝʤʝʥʠ ʠ ʧʨʠ ʵʪʦʤ 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʚʳʨʘʙʦʪʢʫ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʢʣʶʯʘ. 

ʉʠʪʫʘʮʠʷ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʧʨʦʪʦʢʦʣʘ: 

3 ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮʘ: ʢʣʠʝʥʪʳ ɸʣʠʩʘ ʠ ɹʦʙ, ʢʦ-

ʪʦʨʳʝ ʭʦʪʷʪ ʧʦʣʫʯʠʪʴ ʢʣʶʯ ʜʣʷ ʦʙʱʝʥʠʷ ʤʝʞʜʫ ʩʦ-

ʙʦʡ, ʊʨʝʥʪ ï ʜʦʚʝʨʝʥʥʳʡ ʮʝʥʪʨ. 

ʋ ɸʣʠʩʳ ʠ ɹʦʙʘ ʝʩʪʴ ʩʝʢʨʝʪʥʳʝ ʢʣʶʯʠ EA ʠ EB 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʦʙʱʝʥʠʷ ʩ ʊʨʝʥʪʦʤ. 

ɸʣʠʩʘ ʚʳʙʠʨʘʝʪ ʯʠʩʣʦ NA, ɹʦʙ ʚʳʙʠʨʘʝʪ 

ʯʠʩʣʦ NB. 

ʀʪʘʢ, ɸʣʠʩʘ ʟʘʧʫʩʢʘʝʪ ʧʨʦʪʦʢʦʣ, ʬʦʨʤʠʨʫʝʪ 

ʩʦʦʙʱʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʩʚʦʝʛʦ ʠ ɹʦʙʘ ʠʜʝʥʪʠʬʠ-

ʢʘʪʦʨʦʚ, ʘ ʪʘʢ ʞʝ ʚʳʙʨʘʥʥʦʛʦ ʯʠʩʣʘ NA ʠ ʦʪʧʨʘʚ-

ʣʷʝʪ ʝʛʦ ʊʨʝʥʪʫ. 

M0 = A, B, NA. 

ʇʦʣʫʯʠʚ ʩʦʦʙʱʝʥʠʝ ʦʪ ɸʣʠʩʳ, ʊʨʝʥʪ ʬʦʨʤʠ-

ʨʫʝʪ ʩʦʦʙʱʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ. ɺ 

ʧʝʨʚʫʶ ʯʘʩʪʴ ʦʥ ʢʣʘʜʝʪ NA, ʠʜʝʥʪʠʬʠʢʘʪʦʨ ɹʦʙʘ, ʘ 

ʪʘʢʞʝ ʥʦʚʳʡ ʢʣʶʯ K, ʢʦʪʦʨʳʡ ʠ ʭʦʪʷʪ ʧʦʣʫʯʠʪʴ 

ɸʣʠʩʘ ʠ ɹʦʙ. ɺʪʦʨʘʷ ʯʘʩʪʴ ʩʦʦʙʱʝʥʠʷ ʪʘʢ ʞʝ ʩʦʜʝʨ-

ʞʠʪ ʥʦʚʳʡ ʢʣʶʯ K ʠ ʝʱʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ɸʣʠʩʳ, ʥʦ 

ʧʨʠ ʵʪʦʤ ʦʥʘ ʟʘʰʠʬʨʦʚʘʥʘ ʩʝʢʨʝʪʥʳʤ ʢʣʶʯʦʤ 

ʊʨʝʥʪʘ ʠ ɹʦʙʘ EB. ɺʩʝ ʩʦʦʙʱʝʥʠʝ ʰʠʬʨʫʝʪʩʷ ʩʝʢ-

ʨʝʪʥʳʤ ʢʣʶʯʦʤ ɸʣʠʩʳ ʠ ʊʨʝʥʪʘ EA. ʠ ʦʪʧʨʘʚʣʷ-

ʝʪʩʷ ɸʣʠʩʝ. 

M1 = EA (NA, B, K, EB (K, A)) 

ɸʣʠʩʘ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪ ʩʦʦʙʱʝʥʠʝ. ʅʘʡʜʷ ʚ 

ʩʦʦʙʱʝʥʠʠ NA, ʦʥʘ ʫʙʝʞʜʘʝʪʩʷ, ʯʪʦ ʧʦʛʦʚʦʨʠʣʘ ʩ 

ʊʨʝʥʪʦʤ. ɺʪʦʨʫʶ ʯʘʩʪʴ, ʟʘʰʠʬʨʦʚʘʥʥʫʶ EB ʦʥʘ 

ʧʨʦʯʠʪʘʪʴ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʩʧʦʩʦʙʥʘ, ʧʝʨʝʩʳʣʘʝʪ ʝʸ 

ɹʦʙʫ. 

M2 = EB (K, A) 

ɹʦʙ ʧʦʣʫʯʘʝʪ ʠ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪ ʩʦʦʙʱʝʥʠʝ, 

ʜʦʩʪʘʝʪ ʦʪʪʫʜʘ ʥʦʚʳʡ ʢʣʶʯ K ʠ ʬʦʨʤʠʨʫʝʪ ʩʦʦʙʱʝ-

ʥʠʝ ʜʣʷ ɸʣʠʩʳ, ʚ ʢʦʪʦʨʦʤ ʩʦʦʙʱʘʝʪ ʝʡ ʩʚʦʸ ʯʠʩʣʦ 

NB, ʰʠʬʨʦʚʘʥʥʦʝ ʥʦʚʳʤ ʢʣʶʯʦʤ. 

M3 = EK (NB) 

ɸʣʠʩʘ ʧʦʣʫʯʘʝʪ ʩʦʦʙʱʝʥʠʝ, ʜʦʩʪʘʝʪ ʦʪʪʫʜʘ 

NB, ʤʝʥʷʝʪ ʝʛʦ ʠ ʦʪʧʨʘʚʣʷʝʪ ʦʙʨʘʪʥʦ ɹʦʙʫ. 

M4 = EK (NB - 1) 

ɸʣʠʩʘ ʠ ɹʦʙ ʚʣʘʜʝʶʪ ʦʙʱʠʤ ʢʣʶʯʦʤ K. [13] 

3. ʇʨʦʪʦʢʦʣ Kerberos 

ʇʨʦʪʦʢʦʣ Kerberos ï ʵʪʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠ-

ʩʪʝʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʣʠʝʥʪʫ 

ʜʦʢʘʟʘʪʴ ʩʚʦʶ ʣʠʯʥʦʩʪʴ ʩʝʨʚʝʨʫ ʙʝʟ ʦʪʧʨʘʚʣʝʥʠʷ 

ʜʘʥʥʳʭ ʧʦ ʩʝʪʠ. Kerberos ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʜʘʥ-

ʥʳʭ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʩʝʨʚʝʨʦʤ. 

 
ʈʠʩ. 3. ʉʭʝʤʘ ʨʘʙʦʪʳ ʧʨʦʪʦʢʦʣʘ Kerberos 9 

 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʧʨʦʪʦʢʦʣʘ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ 3 ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮʘ: ɸʣʠʩʘ ï ʢʣʠʝʥʪ, 

ɹʦʙ ï ʩʝʨʚʝʨ, ʢʦʪʦʨʦʤʫ ɸʣʠʩʘ ʭʦʯʝʪ ʜʦʢʘʟʘʪʴ ʩʚʦʶ 

ʧʦʜʣʠʥʥʦʩʪʴ, ʊʨʝʥʪ ï ʜʦʚʝʨʝʥʥʳʡ ʮʝʥʪʨ. 

ʋ ɸʣʠʩʳ ʠ ɹʦʙʘ ʝʩʪʴ ʩʝʢʨʝʪʥʳʝ ʢʣʶʯʠ EA ʠ EB 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʦʙʱʝʥʠʷ ʩ ʊʨʝʥʪʦʤ. 

ɸʣʠʩʘ ʚʳʙʠʨʘʝʪ ʯʠʩʣʦ NA, ʘ ʪʘʢ ʞʝ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪ ʤʝʪʢʫ ʚʨʝʤʝʥʠ TA ʧʦ ʩʚʦʠʤ ʯʘʩʘʤ. t ï ʧʝʨʠʦʜ 

ʚʘʣʠʜʥʦʩʪʠ (lifetime), ʚʳʙʠʨʘʝʤʳʡ ʊʨʝʥʪʦʤ. 

                                                           
9 https://ru.wikipedia.org/wiki/ʇʨʦʪʦʢʦʣ_ʨʘʩʧʨʝʜʝʣʝʥʠʷ_ʢʣʶʯʝʡ  

ɿʘʪʝʤ ɸʣʠʩʘ, ʟʘʧʫʩʢʘʷ ʧʨʦʪʦʢʦʣ, ʚ ʦʪʢʨʳʪʦʤ 

ʚʠʜʝ ʧʝʨʝʜʘʝʪ ʊʨʝʥʪʫ ʩʚʦʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʠʜʝʥʪʠ-

ʬʠʢʘʪʦʨ ɹʦʙʘ ʠ NA. 

M0 = A, B, NA 

ʊʨʝʥʪ, ʧʦʣʫʯʠʚ ʩʦʦʙʱʝʥʠʝ ʦʪ ɸʣʠʩʳ, ʛʝʥʝʨʠ-

ʨʫʝʪ ʢʣʶʯ K ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʱʝʥʠʷ ɸʣʠʩʳ ʠ 

ɹʦʙʘ ʠ ʧʝʨʝʜʘʝʪ ʦʙʨʘʪʥʦ ɸʣʠʩʝ ʩʦʦʙʱʝʥʠʝ ʠʟ ʜʚʫʭ 

ʯʘʩʪʝʡ: ʧʝʨʚʘʷ ʯʘʩʪʴ ʟʘʰʠʬʨʦʚʘʥʘ ʩʝʢʨʝʪʥʳʤ ʢʣʶ-

ʯʦʤ ɸʣʠʩʳ ʠ ʩʦʜʝʨʞʠʪ K, NA, ʧʝʨʠʦʜ ʚʘʣʠʜʥʦʩʪʠ t 

ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ɹʦʙʘ; ʚʪʦʨʘʷ ʯʘʩʪʴ ʥʝʠʟʚʝʩʪʥʘ 

https://ru.wikipedia.org/wiki/Протокол_распределения_ключей
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ɸʣʠʩʝ ï ʦʥʘ ʟʘʰʠʬʨʦʚʘʥʘ ʩʝʢʨʝʪʥʳʤ ʢʣʶʯʦʤ ɹʦʙʘ, 

ʠ ʚ ʥʝʡ ʩʦʜʝʨʞʠʪʩʷ K, t ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ɸʣʠʩʳ. 

M1 = EA (K, NA, t, B) , EB (K, A, t) 

ɸʣʠʩʘ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪ ʧʝʨʚʫʶ ʯʘʩʪʴ ʧʨʠʥʷ-

ʪʦʛʦ ʦʪ ʊʨʝʥʪʘ ʩʦʦʙʱʝʥʠʷ, ʠ ʧʦʣʫʯʠʚ ʢʣʶʯ K, ʩʦ-

ʟʜʘʝʪ ʥʦʚʳʡ ʧʘʢʝʪ ʜʣʷ ʦʪʧʨʘʚʢʠ ɹʦʙʫ, ʚ ʢʦʪʦʨʳʡ 

ʚʭʦʜʷʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ɸʣʠʩʳ, t ʠ ʤʝʪʢʘ ʚʨʝʤʝʥʠ 

TA. ʇʦʩʣʝ ʵʪʦʛʦ ɸʣʠʩʘ ʦʪʧʨʘʚʣʷʝʪ ɹʦʙʫ ʩʦʦʙʱʝʥʠʝ 

ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʧʝʨʚʘʷ ʯʘʩʪʴ ï ɻ ʪʦ ʪʘ, ʯʪʦ ʧʨʠʰʣʘ ʦʪ 

ʊʨʝʥʪʘ, ʘ ʚʪʦʨʘʷ ï ʩʦʟʜʘʥʥʘʷ ɸʣʠʩʦʡ. 

M2 = EB (K, A, t), EK(A, TA, t) 

ɹʦʙ ʧʨʠʥʠʤʘʝʪ ʩʦʦʙʱʝʥʠʝ. ʈʘʩʰʠʬʨʦʚʘʚ 

ʧʝʨʚʫʶ ʯʘʩʪʴ, ʦʥ ʜʦʩʪʘʝʪ ʥʦʚʳʡ ʢʣʶʯ K, ʘ ʟʘʪʝʤ, 

ʠʩʧʦʣʴʟʫʷ ʝʛʦ, ʨʘʩʰʠʬʨʦʚʳʚʘʝʪ ʚʪʦʨʫʶ ʯʘʩʪʴ. 

ʏʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ɸʣʠʩʝ, ʯʪʦ ʦʥ ʟʥʘʝʪ ʥʦʚʳʡ 

ʢʣʶʯ K, ɹʦʙ ʦʪʧʨʘʚʣʷʝʪ ʝʡ ʩʦʦʙʱʝʥʠʝ ʩ ʤʝʪʢʦʡ ʚʨʝ-

ʤʝʥʠ, ʟʘʰʠʬʨʦʚʘʥʥʦʝ ʥʦʚʳʤ ʢʣʶʯʦʤ K. 

M3 = EK (TA) 

ɸʣʠʩʘ ʫʜʦʩʪʦʚʝʨʷʝʪʩʷ, ʯʪʦ ɹʦʙ ï ɻ ʪʦ ɹʦʙ. ɿʜʝʩʴ 

ʧʨʠʤʝʥʠʤʳ ʩʣʝʜʫʶʱʠʝ ʨʘʩʩʫʞʜʝʥʠʷ: ɹʦʙ ʤʦʛ ʨʘʩ-

ʰʠʬʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʝ ʦʪ ɸʣʠʩʳ ʩ ʤʝʪʢʦʡ ʚʨʝʤʝʥʠ, 

ʪʦʣʴʢʦ ʝʩʣʠ ʦʥ ʟʥʘʣ ʢʣʶʯ K. ɸ ʢʣʶʯ K ʦʥ ʤʦʛ 

ʫʟʥʘʪʴ, ʪʦʣʴʢʦ ʝʩʣʠ ʟʥʘʝʪ EB. ɸ ʪʘʢ ʢʘʢ ʵʪʦ ʩʝʢʨʝʪ-

ʥʳʡ ʢʣʶʯ ɹʦʙʘ ʠ ʊʨʝʥʪʘ, ʪʦ ʧʨʠʩʣʘʚʰʠʡ ʩʦʦʙʱʝʥʠʝ 

ɸʣʠʩʝ ï ɹʦʙ. 

ɼʘʣʝʝ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʭʝʤʳ ɹʣʦʤʘ ʦʪʢʨʳ-

ʪʳʡ ʠ ʟʘʢʨʳʪʳʡ ʢʣʶʯʠ ʧʝʨʝʜʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʢʣʶʯʘ K. 

[14] 

4. ʇʨʦʪʦʢʦʣ ʆʪʚʝʷ-ʈʠʠʩʘ 

ʇʨʦʪʦʢʦʣ ʆʪʚʝʷ-ʈʠʠʩʘ ï ʧʨʦʪʦʢʦʣ ʥʘ ʩʠʤʤʝʪ-

ʨʠʯʥʳʭ ʢʣʶʯʘʭ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʩʧʨʝʜʝʣʷʪʴ 

ʢʣʶʯʠ, ʥʝ ʠʩʧʦʣʴʟʫʷ ʤʝʪʢʠ ʚʨʝʤʝʥʠ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʧʨʦʪʦʢʦʣʘ ʫ ʥʘʩ ʝʩʪʴ: 

¶ ɼʦʚʝʨʝʥʥʳʡ ʮʝʥʪʨ ʊʨʝʥʪ 

¶ 2 ʧʦʣʴʟʦʚʘʪʝʣʷ: ɸʣʠʩʘ ʠ ɹʦʙ, ʢʦʪʦʨʳʝ ʧʦ-

ʣʫʯʠʣʠ EA ʠ EB 

¶ ɸʣʠʩʘ ʚʳʙʠʨʘʝʪ ʯʠʩʣʘ N ʠ NA, ɹʦʙ ʚʳʙʠ-

ʨʘʝʪ NB. 

ɸʣʠʩʘ ʬʦʨʤʠʨʫʝʪ ʩʦʦʙʱʝʥʠʝ ʜʣʷ ɹʦʙʘ, ʚ ʢʦʪʦ-

ʨʦʤ ʦʪʢʨʳʪʳʤ ʪʝʢʩʪʦʤ ʧʝʨʝʜʘʝʪ N, A, B, ʘ ʪʘʢʞʝ ʪʝ 

ʞʝ ʩʘʤʳʝ N, A, B ʩ NA, ʟʘʰʠʬʨʦʚʘʥʥʳʝ ʦʙʱʠʤ ʩ 

ʊʨʝʥʪʦʤ ʢʣʶʯʦʤ EA. 

M0 = N, A, B, EA(NA, N, A, B) 

ɹʦʙ ʧʦʣʫʯʘʝʪ ʩʦʦʙʱʝʥʠʝ, ʚʪʦʨʘʷ ʯʘʩʪʴ ʢʦʪʦ-

ʨʦʛʦ ʜʣʷ ʥʝʛʦ ʥʝʨʘʩʰʠʬʨʦʚʳʚʘʝʤʘʷ, ʜʦʙʘʚʣʷʝʪ ʚ 

ʥʝʛʦ ʝʱʝ ʦʜʥʫ ʩʪʨʦʯʢʫ, ʢʦʪʦʨʫʶ ʰʠʬʨʫʝʪ ʢʣʶʯʦʤ 

EB ʠ ʦʪʧʨʘʚʣʷʝʪ ʊʨʝʥʪʫ. 

M1 = N, A, B, EA(NA, N, A, B), EB(NB, N, A, 

B) 

ʊʨʝʥʪ, ʟʥʘʷ ʦʙʘ ʢʣʶʯʘ, ʤʦʞʝʪ ʨʘʩʰʠʬʨʦʚʘʪʴ 

ʩʦʦʙʱʝʥʠʷ ɸʣʠʩʳ ʠ ɹʦʙʘ. ʊʝʧʝʨʴ ʝʛʦ ʮʝʣʴ ï ʧʦʜ-

ʪʚʝʨʜʠʪʴ, ʯʪʦ ʦʥ ï ʊʨʝʥʪ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʣʶʯ K 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʱʝʥʠʷ ɸʣʠʩʳ ʠ ɹʦʙʘ. 

ʊʨʝʥʪ ʛʝʥʝʨʠʨʫʝʪ ʢʣʶʯ K ʠ ʧʦʩʳʣʘʝʪ ɹʦʙʫ ʩʦ-

ʦʙʱʝʥʠʝ. 

M3 = EA (NA, K), EB (NB, K) 

ʇʝʨʚʫʶ ʯʘʩʪʴ, ʟʘʰʠʬʨʦʚʘʥʥʫʶ ʢʣʶʯʦʤ 

ɸʣʠʩʳ, ɹʦʙ ʨʘʩʰʠʬʨʦʚʘʪʴ ʥʝ ʤʦʞʝʪ, ʘ ʚʪʦʨʫʶ 

ʯʘʩʪʴ ʦʥ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪ ʠ, ʩʯʠʪʘʚ, NB, ʫʜʦʩʪʦʚʝ-

ʨʷʝʪʩʷ, ʯʪʦ ʩʦʦʙʱʝʥʠʝ ʧʨʠʰʣʦ ʦʪ ʊʨʝʥʪʘ. ɿʘʪʝʤ 
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ʧʨʠʥʠʤʘʝʪ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʢʣʶʯ K. ʊʝʧʝʨʴ ɹʦʙ 

ʛʦʪʦʚ ʢ ʦʙʱʝʥʠʶ ʩ ɸʣʠʩʦʡ, ʦʩʪʘʣʦʩʴ ʪʦʣʴʢʦ ʜʦʩʪʘ-

ʚʠʪʴ ʝʡ ʢʣʶʯ. ɹʦʙ ʦʪʧʨʘʚʣʷʝʪ ɸʣʠʩʝ ʧʝʨʚʫʶ ʯʘʩʪʴ 

ʩʦʦʙʱʝʥʠʷ ʦʪ ʊʨʝʥʪʘ. 

M4 = EA (NA, K) 

ɸʣʠʩʘ ʧʨʠʥʠʤʘʝʪ ʩʦʦʙʱʝʥʠʝ, ʫʜʦʩʪʦʚʝʨʷʝʪʩʷ, 

ʯʪʦ ʦʥʦ ʦʪ ʊʨʝʥʪʘ (NA), ʠ ʩʯʠʪʳʚʘʝʪ ʢʣʶʯ K. 

ɸʣʠʩʘ ʠ ɹʦʙ ʛʦʪʦʚʳ ʢ ʦʙʱʝʥʠʶ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ: 

¶ ɹʦʙ ʫʚʝʨʝʥ, ʯʪʦ ʧʦʛʦʚʦʨʠʣ ʩ ʊʨʝʥʪʦʤ: ɹʦʙ 

ʦʪʧʨʘʚʠʣ ʝʤʫ ʯʠʩʣʦ NB, ʰʠʬʨʦʚʘʥʥʦʝ ʩʝʢʨʝʪʥʳʤ 

ʢʣʶʯʦʤ EB, ʠ ʧʦʣʫʯʠʣ ʦʙʨʘʪʥʦ ʜʨʫʛʦʝ ʩʦʦʙʱʝʥʠʝ, 

ʩʦʜʝʨʞʘʱʝʝ ʪʦ ʞʝ ʩʘʤʦʝ ʯʠʩʣʦ ʠ ʰʠʬʨʦʚʘʥʥʦʝ ʪʝʤ 

ʞʝ ʩʘʤʳʤ ʢʣʶʯʦʤ. 

¶ ɸʣʠʩʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʦʞʝ ʫʚʝʨʝʥʘ, ʯʪʦ 

ɹʦʙ ʧʦʛʦʚʦʨʠʣ ʩ ʊʨʝʥʪʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ ʧʦʩʣʘʣʘ 

ʩʚʦʸ ʯʠʩʣʦ NA, ʰʠʬʨʦʚʘʥʥʦʝ ʢʣʶʯʦʤ EA, ʠ ʧʦʣʫ-

ʯʠʣʘ ʦʙʨʘʪʥʦ ʜʨʫʛʦʝ ʩʦʦʙʱʝʥʠʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʪʦʞʝ 

ʩʦʜʝʨʞʘʱʠʤ NA ʠ ʰʠʬʨʦʚʘʥʥʦʝ EA. 

¶ ʋ ɸʣʠʩʳ ʠ ɹʦʙʘ ʧʦʷʚʠʣʩʷ ʦʙʱʠʡ ʢʣʶʯ K. 

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ɸʣʠʩʘ ʥʠʢʘʢ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʨʝʥʘ, ʯʪʦ ɹʦʙ ï ɻ ʪʦ ɹʦʙ. ʆʥʘ ʣʠʰʴ 

ʫʚʝʨʝʥʘ, ʯʪʦ ʦʙʱʘʝʪʩʷ ʩ ʥʝʢʠʤ ʣʠʮʦʤ, ʢʦʪʦʨʦʝ ʤʦ-

ʞʝʪ ʭʦʜʠʪʴ ʢ ʊʨʝʥʪʫ. ʏʪʦʙʳ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ 

ʥʘ 4 ʰʘʛʝ ɹʦʙ ʤʦʞʝʪ ʦʪʧʨʘʚʠʪʴ ɸʣʠʩʝ ʥʝ ʪʦʣʴʢʦ EA 

(NA, K), ʥʦ ʝʱʝ ʠ, ʥʘʧʨʠʤʝʨ, EK (NA, NB), ʜʦʢʘʟʳ-

ʚʘʷ ʪʝʤ ʩʘʤʳʤ, ʯʪʦ ʦʥ ʟʥʘʝʪ ʢʣʶʯ K. ɸ ɸʣʠʩʘ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʦʪʚʝʪʠʪʴ ɹʦʙʫ EK (NB), ʪʦʞʝ 

ʜʦʢʘʟʳʚʘʷ, ʯʪʦ ʟʥʘʝʪ ʢʣʶʯ K. [15] 

ʇʨʦʪʦʢʦʣ ʅʠʜʭʝʤʘ-ʐʨʸʜʝʨʘ ʥʘ ʩʠʤʤʝʪʨʠʯ-

ʥʳʭ ʢʣʶʯʘʭ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʤʥʦʛʠʭ ʧʨʦʪʦʢʦ-

ʣʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʣʶʯʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʜʦʚʝ-

ʨʝʥʥʳʡ ʮʝʥʪʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ Kerberos ʠ Otway-

Rees. 

ʀʟ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ Kerberos 

ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʮʠʦʥʘʣʴʥʳʤ ʜʣʷ ʥʘʰʝʡ ʩʠʩʪʝʤʳ, 

ʧʦʵʪʦʤʫ ʜʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʩʝʨʚʝʨʝ (ʜʦʚʝʨʝʥ-

ʥʦʡ ʩʪʦʨʦʥʝ) ʨʘʮʠʦʥʘʣʴʥʝʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ Ker-

beros. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʘ 

Kerberos, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ï ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ 

ʘʣʛʦʨʠʪʤ HAKDP10. [16] 

ʆʪʤʝʪʠʤ, ʯʪʦ ʰʠʬʨʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥ-

ʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʝ. ɼʘʞʝ ʝʩʣʠ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʟʘʰʠʬʨʦʚʘʥʥʳʤ 

ʜʘʥʥʳʤ, ʦʥ ʥʝ ʩʤʦʞʝʪ ʫʚʠʜʝʪʴ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʙʝʟ 

ʨʘʩʰʠʬʨʦʚʢʠ. 

ɺʩʝ ʬʘʡʣʳ ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʘ ʭʨʘʥʷʪʩʷ ʚ ʩʚʦʝʡ 

ʜʠʨʝʢʪʦʨʠʠ ʥʘ ʩʝʨʚʝʨʝ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ. 

ʅʘʪʠʚʥʘʷ ʯʘʩʪʴ. ʇʨʠʤʝʥʝʥʠʝ ʰʠʬʨʦʚʘʥʠʷ ʠ 

ʨʘʩʰʠʬʨʦʚʢʠ ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʢʦʥʪʝʥʪʘ. 

ɼʣʷ ʣʫʯʰʝʡ ʯʠʪʘʝʤʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʠ 

ʢʦʥʩʦʣʠʜʘʮʠʠ ʚʩʝʭ ʜʝʡʩʪʚʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʩ ʟʘ-

ʛʨʫʞʘʝʤʳʤʠ ʜʘʥʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷ, ʚʳʟʦʚ ʬʫʥʢʮʠʡ 

ʰʠʬʨʦʚʘʥʠʷ ʠ ʨʘʩʰʠʬʨʦʚʢʠ ʙʦʣʝʝ ʥʝ ʟʘʰʠʬʨʦʚʘʥ-

ʥʳʭ ʬʘʡʣʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʢʣʘʩʩʝ, ʚ ʢʦʪʦʨʦʤ ʪʘʢʞʝ 

ʨʝʘʣʠʟʦʚʘʥʘ ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʩ ʩʝʨʚʝʨʘ ʨʘʟʨʘʙʦʪ-

ʯʠʢʘ ʥʘ ʫʩʪʨʦʡʩʪʚʦ. 

ʊʘʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʪʘʢʞʝ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴʶ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ: ʚ ʨʝʘʣʠʟʘʮʠʠ ʥʝʪ 

ʧʝʨʝʩʳʣʦʢ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ (ʪ.ʝ. ʚʳʟʦʚʦʚ ʬʫʥʢʮʠʡ 




