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Physical and mathematical sciences 

ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 
 

ʋɼʂ 61:004.651 (075.8) 
 

ɸʃɻʆʈʀʊʄ ʇʈʀʂʃɸɼʅʆɻʆ ʉʀʉʊɽʄʅʆɻʆ ɸʅɸʃʀɿɸ ɿɸɼɸʏʀ ʆʈɻɸʅʀɿɸʎʀʀ 

ʉʀʉʊɽʄʅʓʍ ʄɽɼʀʎʀʅʉʂʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 
 

 ʀ.ɽ. ɸʥʜʨʫʱʘʢ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʃʫʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʋʢʨʘʠʥʘ 
 

ɸʥʥʦʥʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʧʨʦʬ. ɸ. ɻ. ʅʘʢʦʥʝʯʥʦʛʦ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʪʝʦʨʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʠʩʪʝʤʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʠʟʚʝʩʪʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʦ ʭʘʨʘʢʪʝʨʝ ʙʠʦʬʠʟʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚʦ ʚʥʫʪʨʝʥʥʝʡ 

ʩʬʝʨʝ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʪʝʦʨʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʘʣʛʦʨʠʪʤ, ʢʦʥʬʠʛʫʨʘʪʦʨ. 
 

ɺʚʝʜʝʥʠʝ 
ʊʝʥʜʝʥʮʠʷ ʢ ʩʦʟʜʘʥʠʶ ʩʣʦʞʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʝʣʝʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʠʩʪʝʤ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʨʝʛʫʣʷ-

ʮʠʶ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʬʫʥʢʮʠʡ, ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʤʝʜʠʮʠʥʝ, ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ. ʄʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʟʚʦʣʷʶʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʠʟʚʝʩʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦ ʭʘʨʘʢʪʝʨʝ ʙʠʦʬʠʟʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʩʬʝʨʝ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʴ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʧʨʦʬ. ʆ. ɻ.ʅʘʢʦʥʝʯʥʦʛʦ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʪʝʦʨʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʠʩʪʝʤʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ [1-8]. 

ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚʦʟʥʠʢ ʚ ʦʪʚʝʪ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʧʨʘʢʪʠʢʠ, ʢʦʪʦʨʘʷ ʧʦʩʪʘʚʠʣʘ ʥʘʩ ʧʝʨʝʜ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʠʟʫʯʘʪʴ ʠ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ, ʫʧʨʘʚʣʷʪʴ ʠʤʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʦʣʥʦʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ 

ʨʝʩʫʨʩʦʚ, ʜʝʬʠʮʠʪʘ ʚʨʝʤʝʥʠ. ʇʦ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʜʦʣʞʘʶʪʩʷ ʜʠʩʢʫʩʩʠʠ, ʤʦʞʥʦ ʣʠ ʩʯʠʪʘʪʴ ʩʠʩʪʝʤʥʳʡ ʘʥʘ-

ʣʠʟ ʥʘʫʢʦʡ, ʠʩʢʫʩʩʪʚʦʤ ʠʣʠ çʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʝʤʝʩʣʦʤè. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʜʠʩʢʫʪʠʨʫʶʪʩʷ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʢ ʧʨʦʙʣʝʤʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ çʩʦʮʠʦʪʝʭʥʠʯʝʩʢʠʤʠè, çʩʦʮʠʘʣʴʥʳʤʠè ʩʠʩʪʝʤʘʤʠ, ʪʦ ʝʩʪʴ ʩʠʩʪʝ-

ʤʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʣʶʜʠ. ʇʨʠ ʨʝʰʝʥʠʠ ʪʘʢʠʭ ʟʘʜʘʯ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʚʦʧʨʦʩʳ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʝʡ, ʥʝ ʪʦʣʴʢʦ ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʧʦʠʩʢʠ ʨʝʰʝʥʠʡ ʩʣʘʙʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-

ʥʳʭ, ʧʦʣʥʦʩʪʴʶ ʥʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʟʘʜʘʯ, ʥʦ ʠ ʯʠʩʪʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʯʝʣʦʚʝʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝ-

ʥʠʡ, ʯʪʦ ʝʱʝ ʙʦʣʴʰʝ çʦʪʜʝʣʷʝʪè ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʦʪ çʯʠʩʪʳʭ ʥʘʫʢè, ʪʘʢʠʭ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʬʠʟʠʢʘ ʠ ʤʘʪʝʤʘʪʠʢʘ. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ 
ʇʦʜ ʟʘʙʦʣʝʚʘʥʠʝʤ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʥʘʨʫʰʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʚʳʟʚʘʥʥʦʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ (ʠʣʠ) ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʩʚʷʟʘʥʦ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʥʘ ʦʨʛʘʥʠʟʤ ʚʨʝʜʥʳʭ ʬʦʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ), ʘ ʪʘʢʞʝ 

ʩ ʝʛʦ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʜʝʬʝʢʪʘʤʠ ʠ ʜʨ. 

ʀʟʫʯʝʥʠʝ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʤʝʭʘʥʠʟʤʦʚ ʠʭ ʨʘʟʚʠʪʠʷ (ʩ ʮʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ), ʘ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʘ ʦʙʨʘʪʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʥʘ ʣʝʯʝʙʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʫʶ ʟʘʜʘʯʫ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʠ. 

ʃʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ: ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʤ (ʠʣʠ ʬʘʨʤʘʢʦʣʦʛʠ-

ʯʝʩʢʠʤ), ʦʧʝʨʘʪʠʚʥʳʤ (ʠʣʠ ʭʠʨʫʨʛʠʯʝʩʢʠʤ), ʝʩʪʝʩʪʚʝʥʥʳʤ (ʠʣʠ ʙʠʦʬʠʟʠʯʝʩʢʠʤ). ʊʘʢʘʷ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʤʝʪʦ-

ʜʦʚ ʣʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʧʦʣʥʦʪʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʯʠʥʘʭ ʠ ʤʝʭʘʥʠʟʤʦʚ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʧʨʦ-

ʙʣʝʤʫ, ʢʦʪʦʨʫʶ ʜʦʣʞʝʥ ʨʝʰʠʪʴ ʘʣʛʦʨʠʪʤ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ (ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ) ʦʪʥʦʩʷʪʩʷ ʢ ʩʣʦʞʥʳʤ ʩʠʩʪʝʤʘʤ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʩʣʦʞʥʦ ʦʪʜʝʣʠʪʴ ʦʙʲʝʢʪ 

ʫʧʨʘʚʣʝʥʠʷ ʦʪ ʩʘʤʦʛʦ ʨʝʛʫʣʷʪʦʨʘ. 
 

ɿʘʜʘʥʠʝ ʤʦʜʝʣʝʡ 
ʉʦʜʝʨʞʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʘʙʦʪʘʭ [2, 5, 7]. 

ʆʩʫʱʝʩʪʚʠʚ ʝʝ ʜʝʢʦʤʧʦʟʠʮʠʶ, ʥʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʧʦʣʫʯʘʝʤ ʬʨʘʛʤʝʥʪʳ: 

ï ʧʨʠʯʠʥʘ ʟʘʙʦʣʝʚʘʥʠʷ; 

ï ʩʦʩʪʦʷʥʠʝ ʨʝʘʢʪʠʚʥʦʩʪʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ; 

ï ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ ɻ. ʀ. ʄʘʨʯʫʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʠʩʪʝʤʦʡ ʥʝʣʠ-

ʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʜʠʥʘʤʠʢʫ ʟʘʙʦʣʝʚʘʥʠʷ. ɽʛʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʣʝʯʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʢʦʤʧʦʟʠʮʠʠ ʥʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʧʦʣʫʯʘʝʤ: 
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ï cʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ʦʨʛʘʥʘ (ʩʠʩʪʝʤʳ, ʦʨʛʘʥʠʟʤʘ); 

ï ʪʦʢʩʠʯʥʦʩʪʴ ʣʝʯʝʥʠʷ. 

ʌʨʘʛʤʝʥʪ çʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ʦʨʛʘʥʘè ï ʢʦʥʝʯʥʳʡ. ʆʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʮʝʥʪʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʟʘ-

ʚʠʩʠʪ ʦʪ ʦʙʲʝʤʘ çʚʦʟʙʫʜʠʪʝʣʷè ʟʘʙʦʣʝʚʘʥʠʷ. 

ʊʦʢʩʠʯʥʦʩʪʴ ʣʝʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʷʜʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ. ʅʘ ʢʣʝʪʦʯ-

ʥʦʤ ʫʨʦʚʥʝ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ: ʘʢʪʠʚʥʦʩʪʴ NK, ʘʢʪʠʚʥʦʩʪʴ ʤʘʢʨʦʬʘʛʦʚ, ʩʦʩʪʦʷʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ ʜʨ. ɼʣʷ ʟʘʜʘʥʠʷ 

ʤʦʜʝʣʝʡ ʟʜʝʩʴ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʛʨʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʩ ʧʘʤʷʪʴʶ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʢʦʤʧʘʨʪʤʝʥʪʠʚ: çʧʨʠ-

ʯʠʥʘ ʟʘʙʦʣʝʚʘʥʠʷè, çʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘè, çʦʨʛʘʥʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘè. ʆʧʠʩʘʥʠʝ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʚ ʢʣʘʩʩʘʭ ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʦʙʦʙʱʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ɻʦʤʧʝʨʮʘ, ʩ ʦʧʦʟʜʘʥʠʝʤ, ʠʥʪʝʛʨʦ-ʜʠʬʬʝʨʝʥʮʠ-

ʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʧʘʤʷʪʴʶ. 
 

 

- ʇʘʪʦʣʦʛʠʯʝʩʢʘ̫ ʘʥʘʪʦʤʠ̫ ʠ 
ʛʠʩʪʦʣʦʛʠ̫ 

- ʇʘʪʦʣʦʛʠʯʝʩʢʘ̫ ʬʠʟʠʦʣʦʛʠ̫ 

- ʂʣʠʥʠʯʝʩʢʘ̫ ʙʠʦʭʠʤʠ̫ 

- ʄʝʜʠʮʠʥʩʢʘ̫ ʤʠʢʨʦʙʠʦʣʦʛʠ̫ ʠ 

ʚʠʨʫʩʦʣʦʛʠ̫ 
- ʕʢʩʧʝʨʠʤʝʥʪʘʣɹʥʘ̫ ʤʝʜʠʮʠʥʘ 

- ʌʠʟʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

- ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʆʙɦ ʠʝ: - ʘʣɹʪʝʨʥʘʪʠʚʘ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʜʝʢʚʘʪʥʫʁ  

ʠʜʝʥʪʠʬʠʢʘʮʠʁ  ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʦʪʦʙʨʘʞʘʝʪ ʜʠʥʘʤʠʢʫ 

ʝʛʦ ʨʘʟʚʠʪʠ̫; 

- ʄʥʦʞʠʥʠʩʪɹ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʚ , ʥʘ ʢʦʪʦʨrʝ ʤʦʞʝʪ ʙr ʪɹ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʘʣɹʪʝʨʥʘʪʠʚʘ 

ʠʟʫʯʝʥʠ̫. 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ : ʉʧʦʩʦʙʥʦʩʪɹ 

ʨʘʟʨʘʙʦʪʢʠ ʩʭʝʤ ʣʝʯʝʥʠ̫: 
 - ɼʣ̫ ʧʝʨʝʚʦʜʘ ʚ ʩʦʩʪʦ̫ʥʠʝ 

ʨʝʤʠʩʩʠʠ 

- ʉ ʤʘʢʩʠʤʘʣɹʥrʤ ʧʨʦʜʣʝʥʠʝʤ 

ʞʠʟʥʠ , ʛʘʨʘʥʪʠʨʫ̫ ʝʛʦ ʢʘʯʝʩʪʚʦ ; 

- ʉ ʤʠʥʠʤʘʣɹʥʦʡ ʪʦʢʩʠʯʥʦʩʪɹ ,ʁ ʩ 
ʩʦʭʨʘʥʝʥʠʝʤ ʢʣʝʪʦʯʥrʭ ʮʠʢʣʦʚ. 

 

ʇʨʦʙʣʝʤʘʪʠʢʘ - ʩ ʪʦʯʢʠ 

ʟʨʝʥʠ̫ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ 
ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥr , 

ʄʝʜʠʥʬʦʨʤʘʪʠʢʘ 
ʇʨʦʙʣʝʤʘʪʠʢʘ - ʩ ʪʦʯʢʠ 

ʟʨʝʥʠ̫ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ 
ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥr , 

ʄʝʜʠʥʬʦʨʤʘʪʠʢʘ 
 

ɿʘʜʘʥʠʝ ʤʦʜʝʣʝʡ, 

ʠʜʝʥʪʠʬʠʢʘʮʠ̫ 

ʧʘʨʘʤʝʪʨʦʚ - 

ʫʨʘʚʥʝʥʠʝ 

ʧʦʧʫʣ̫ʮʠʦʥʥʦʡ 
ʜʠʥʘʤʠʢʠ 

ʇʝʨʚʠʯʥʘ̫ ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤr  - 

ʚrʙʦʨ ʦʧʪʠʤʘʣɹʥrʭ ʩʭʝʤ ʣʝʯʝʥʠ̫ ( 

ʬɻʬʝʢʪʠʚʥrʭ , ʙʝʟʦʧʘʩʥrʭ ʠ 

ʢɻʦʥʦʤʠʯʝʩʢʠʭ) 

ʆʧʨʝʜʝʣʝʥʠʝ 

ʢʦʥʬʠʛʫʨʘʪʦʨʘ - ʟ̫rʢ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʆʧʨʝʜʝʣʝʥʠʝ 

ʧʨʠʯʘʩʪʥrʭ 

ʬʘʢʪʦʨʦʚ 
 

ʎʝʣʠ 

ʆʧʨʝʜʝʣʝʥʠʝ 

ʠʥʪʝʨʝʩʦʚ 

ʆʧʨʝʜʣʠʝʥʠʝ 
ʢʨʠʪʝʨʠʝʚ 

ʆʧʨʝʜʠʣʝʥʠʝ 

ʨʝʩʫʨʩʦʚ 

ɸʛʨʝʛʠʨʦʚʘʥʠ̫ 

ʢʨʠʪʝʨʠʝʚ 

 

ʇʦʨʦʞʜʝʥʠʝ 

ʘʣɹʪʝʨʥʘʪʠʚ ʠ 

ʩʮʝʥʘʨʠʝʚ 

ʇʦʩʪʦʝʥʠʝ ʠʜʝʘʣɹʥʦʡ ʩʠʩʪʝʤr  

ʇʘʪʦʛʝʥʥrʡ 

ʬʘʢʪʦʨ - 
ʜʠʥʘʤʠʢʘ 

ɻʦʤʧʝʨʮʘ 

ɿʘɦʠʪʥʦ- 

ʧʨʠʩʧʦʩʦʙʠʪʝʣɹʥrʝ 

ʨʝʘʢʮʠʠ - ʤʦʜʝʣɹ 
ɻ.ʀ.ʄʘʨʯʫʢʘ 

ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ - ʠʥʪʝʛʨʦ - 
ʜʠʬʬʝʨʝʥʮʠʘʣɹʥrʝ 

ʤʦʜʝʣʠ ʩ ʧʘʤ̫ʪɹ  ʁ

ʀʟʫʯʠʪɹ : 
- ʧʨʠʯʠʥʫ ʟʘʙʦʣʝʚʘʥʠ̫; 

- ʄʝʭʘʥʠʟʤr  ʪʝʯʝʥʠ̫ 

ʟʘʙʦʣʝʚʘʥʠ̫; 

- ʆʙʨʘʪʥʫʁ  ʨʝʘʢʮʠʁ  

ʦʨʛʘʥʠʟʤʘ ʥʘ 
ʧʦʚʨʝʞʜʝʥʠʝ ; 

- ʆʙʨʘʪʥʫʁ  ʨʝʘʢʮʠʁ  

ʦʨʛʘʥʠʟʤʘ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠ̫; 

- ʇʨʝʜʣʦʞʠʪɹ 
ʦʧʪʠʤʘʣɹʥrʝ ʩʭʝʤr  

ʣʝʯʝʥʠ̫. 

1. ʇʦʩʪʨʦʝʥʠʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠ̫ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʤʦʜʝʣ̫ʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

2. ʂʣʘʩʩʠʬʠʢʘʮʠ̫ ʬʦʨʤ ʪʝʯʝʥʠ̫ ʟʘʙʦʣʝʚʘʥʠ̫ ʥʘ 

ʦʩʥʦʚʝ ʘʧʧʘʨʘʪʘ ʪʝʦʨʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ . 

3. ɹʠʬʫʨʢʘʮʠʠ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʨʝhʝʥʠ̫ ʚ 
ʤʦʜʝʣ̫ʭ ʟʘʙʦʣʝʚʘʥʠ̫. ʋʩʣʦʚʠ̫ ʚʦʟʥʠʢʥʦʚʝʥʠ̫ 

ʭʨʦʥʠʯʝʩʢʦʡ ʬʦʨʤr  ʟʘʙʦʣʝʚʘʥʠ̫. 

4. ʇʦʩʪʨʦʝʥʠʝ ʦʧʪʠʤʘʣɹʥrʭ ʤʝʪʦʜʠʢ ʣʝʯʝʥʠ̫ ʥʘ 

ʦʩʥʦʚʝ ʨʝhʝʥʠ̫ ʩʦʦʪʚʝʪʩʪʚʫʁ ʠɦʭ ʟʘʜʘʯ 

ʫʧʨʘʚʣʝʥʠ̫ ʩ ʬʘʟʦʚrʤʠ ʦʛʨʘʥʠʯʝʥʠ̫ʤʠ. ɿʘʜʘʯʠ 
ʧʨʠʥ̫ʪʠ̫ ʚʨʘʯʝʙʥrʭ ʨʝhʝʥʠʡ ʚ ʫʩʣʦʚʠ̫ʭ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 

5. ʇʨʦʛʨʘʤʤʥʘ̫ ʩʨʝʜʘ ʧʦʜʜʝʨʞʢʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʩʠʩʪʝʤʥrʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 
 

ʈʠʩ 1. ɸʣʛʦʨʠʪʤ ʧʨʠʢʣʘʜʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ 
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ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ 

ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʠʤ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʪʚʝʪʦʚ ʥʘ ʚʳʰʝ-

ʫʢʘʟʘʥʥʳʝ ʚʦʧʨʦʩʳ. 

ʊʘʢʠʝ ʫʨʘʚʥʝʥʠʷ ʚʳʩʪʫʧʘʶʪ ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘʥʠʝʤ ʫʨʘʚʥʝʥʠʡ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ. ʇʨʠʚʝʜʝʤ ʣʠʰʴ 

ʫʧʨʦʱʝʥʥʫʶ ʤʦʜʝʣʴ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʛʦ ʠʤʤʫʥʠʪʝʪʘ: 

 

()
()

()
()()tLtF

tL
tL

dt

tdL
L

L
L g

q
a -= ln ,           (1) 

 

()
() ( )( ) ( ) ()tbCCtFtLm

dt

tdC
CC rmttax +----= 0

,                     (2) 

 

()
()( )()tFtLCb

dt

tdF
Lff hgm +-= ,           (3) 

 

()
() ()tmtL

dt

tdm
mms -= ,              (4) 

 

()
() ()( ) ()tCttb

dt

td
Cbrrr

r
r +-= .          (5) 

 

ɿʜʝʩʴ ()tL  ï ʢʦʣʠʯʝʩʪʚʦ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, ()tC  ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʣʘʟʤʦʢʣʠʪʠʥ, ()tF  ï ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʘʥʪʠʪʝʣ, ()tm  ï ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ʦʨʛʘʥʘ, ()tr  ï ʤʠʥʝʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʇʨʠ ʵʪʦʤ 

()()()()() ),[,,,, 0
1 ¤Í tCttmtFtCtL r . 

L
g  ï ʢʦʵʬʬʠʮʠʝʥʪ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʡʪʨʘʣʠʟʘʮʠʠ (ʨʘʟʨʫʰʝʥʠʷ) 

ʨʘʢʦʚʦʡ ʢʣʝʪʢʠ ʘʥʪʠʪʝʣʦʤ, 
C

b  ï ʩʢʦʨʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʥʘ ʝʜʠʥʠʮʫ ʢʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ. 

ʆʧʠʩʘʥʠʝ ʦʩʪʘʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʜʝʣʝʡ (1) - (5) ʧʨʠʚʝʜʝʥʦ ʚ ʜʠʩʩʝʨʪʘʮʠʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʩʠʩʪʝʤʘ ʪʠʧʘ (1) - 

(6) ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ ʠʟʚʝʩʪʥʦʡ ʤʦʜʝʣʠ ɻ. ʀ. ʄʘʨʯʫʢʘ, ʛʜʝ ʫʨʘʚʥʝʥʠʷ (1) ʷʚʣʷʶʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ ʣʦʛʠʩʪʠʯʝ-

ʩʢʦʛʦ ʪʠʧʘ. 

ɿʘʜʘʥʳ ʥʝʧʨʝʨʳʚʥʳʝ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʥʘ ],,[ 00 ttt t-Í : 

 

() () () () () () () ()tttmtmtCtCtLtL 0000 ,,, rr ====                (6) 

 

ɿʘʜʘʯʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʦʜʝʣʝʡ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʟʘʜʘʯʠ ʘʧʦʩʪʝʨʠʦʨʥʦʛʦ ʦʮʝ-

ʥʠʚʘʥʠʷ ʚ ʛʠʣʴʙʝʨʪʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʟʘʜʘʥʥʳʭ ʚ 

ʛʠʣʴʙʝʨʪʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʋʩʪʘʥʦʚʣʝʥʳ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʝʰʝʥʠʡ, ʠ ʧʦʩʪʨʦʝʥ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʘʣʛʦ-

ʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚ ʛʠʣʴʙʝʨʪʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʳʡ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʝʡ ʢʨʘʝʚʦʡ ʟʘʜʘʯʠ. ʇʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʝʝ ʚʦʟʚʝʜʝʥʠʷ ʢ ʟʘʜʘʯʘʤ ʂʦʰʠ ʠ ʨʘʩʩʤʦʪʨʝʥ ʦʜʠʥ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ, ʢʦ-

ʪʦʨʳʡ ʜʦʧʫʩʢʘʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʝ ʪʦʣʴʢʦ ʚ ʦʧʝʨʘʪʦʨʥʦʤ ʚʠʜʝ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʢʦʛʜʘ ʟʘʜʘʥʳ ʥʝʢʦʪʦʨʳʝ ʥʘʙʣʶʜʝʥʠʷ ʩʠʩʪʝʤʳ ʚʠʜʘ: 

 

() ( )() ()tfdssxstKty

t

2

0

+-=ñ , 

 

ʩʦʜʝʨʞʘʱʠʝ ʥʝʠʟʚʝʩʪʥʦʝ ʠʥʪʝʛʨʘʣʴʥʦʝ ʷʜʨʦ, ʝʝ ʠʟʚʝʩʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ, ʚʦʟʤʦʞʥʦ, ʧʨʦʠʟʚʦʜʥʫʶ. ʇʨʝʜʧʦʣʘʛʘʷ 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʦʩʪʴ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʷʜʨʘ () nmRsK ³Í  ʠ ʢʚʘʜʨʘʪʠʯʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʦʣʫʯʝʥʦ: ʘʧʦʩʪʝʨʠʦʨʥʘʷ 

ʦʮʝʥʢʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʷʜʨʘ, ʘʧʦʩʪʝʨʠʦʨʥʦʝ ʤʥʦʞʝʩʪʚʦ ʠ ʧʦʛʨʝʰʥʦʩʪʴ. ʊʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʣʫʯʘʡ ʥʝʠʟʚʝʩʪ-

ʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʷʜʨʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʨʘʟ-

ʚʷʟʢʠ ʩʦʧʨʷʞʝʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʣʠʥʝʡʥʳʭ ʦʧʝʨʘʪʦʨʦʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʷʜʨʘ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʷʭ 

ʩ ʚʦʣʴʪʝʨʦʚʩʢʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ: 
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()
() ( )()

()î
í

î
ì

ë

=

-+= ñ

0

0

0 xx

dssxstKtAx
dt

tdx
t

, 

 

ʛʜʝ () nnRsK ³Í , [ ]Ts ,0Í  ï ʥʝʠʟʚʝʩʪʥʘʷ ʤʘʪʨʠʯʥʘʷ ʬʫʥʢʮʠʷ ʩ ʥʝʧʨʝʨʳʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, 
nRx Í

0
 ï ʠʟʚʝʩʪ-

ʥʦʝ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ, 
nnRA ³Í  ï ʠʟʚʝʩʪʥʘʷ ʤʘʪʨʠʮʘ. ʇʝʨʚʳʡ ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʠʪʝʨʘʮʠʦʥ-

ʥʦʡ ʧʨʦʮʝʜʫʨʳ. ɺʪʦʨʦʡ ʘʣʛʦʨʠʪʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʨʘʟʣʦʞʝʥʠʷ ʧʦ ʤʘʣʦʤʫ ʧʘʨʘʤʝʪʨʫ. ʇʨʠ 

ʵʪʦʤ ʥʘʡʜʝʥʥʳʝ ʦʮʝʥʢʠ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ʨʝʰʝʥʠʡ ʩʦʧʨʷʞʝʥʥʳʭ ʩʠʩʪʝʤ. 

ɼʣʷ ʥʝʣʠʥʝʡʥʦʡ ʩʠʩʪʝʤʳ ʩ ʦʧʦʟʜʘʥʠʝʤ ʦʙʱʝʛʦ ʚʠʜʘ: 
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ʧʨʝʜʩʪʘʚʣʝʥ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʦʩʥʦʚʝ ʬʫʥʢʮʠʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʜʝ-

ʤʦʥʩʪʨʠʨʦʚʘʥʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʙʠʦʩʠʩʪʝʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʨʘʝʢʪʦʨʠʡ ʤʦʜʝʣʝʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʣʦʞʥʦʩʪʠ ʩʚʷʟʘʥʳ ʩ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴʶ ʬʘʟʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʇʦʣʫʯʝʥʳ ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ 

ʩ ʦʧʦʟʜʘʥʠʝʤ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʃʷʧʫʥʦʚʘ. ʋʨʘʚʥʝʥʠʷ ʩʣʫʞʠʣʠ 

ʤʦʜʝʣʴʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʆʙʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʨʦʞʜʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʦʚ ʃʷʧʫʥʦʚʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʜʝʣʠ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ ɻ. ʀ. ʄʘʨʯʫʢʘ. ɼʣʷ ʪʘʢʠʭ ʬʫʥʢʮʠʦʥʘʣʦʚ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʤʝʥʝʝ ʞʝʩʪʢʠʝ ʫʩʣʦ-

ʚʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʙʝʟ ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʜʝʡʩʪʚʠʷ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʦʨʛʘʥʘ 

ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ, ʪʘʢ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʪʘʢʦʛʦ ʚʣʠʷʥʠʷ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʥʘ ʦʩʥʦʚʝ ʦʪʣʠʯʥʳʭ ʤʝʪʦʜʦʚ, ʥʘʡʜʝʥʳ ʫʩʣʦʚʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʦʙʣʘʩʪʠ ʧʘʨʘʤʝʪ-

ʨʦʚ. ʇʨʠ ʵʪʦʤ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʥʘ ʚʝʣʠʯʠʥʫ ʦʧʦʟʜʘʥʠʷ. ʇʝʨʩʧʝʢʪʠʚʦʡ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ ʩ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʦʧʦʟʜʘʥʠʝʤ. 

ʄʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʥʝ ʚʩʝʛʜʘ ʩʪʨʝʤʷʪʩʷ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʩʪʘʮʠʦʥʘʨʥʳʤ ʩʦʩʪʦʷʥʠʷʤ. ʀʥʦʛʜʘ 

ʦʥʠ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʣʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʝʱʝ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʥʝʨʝʛʫʣʷʨʥʳʝ ʜʚʠʞʝʥʠʷ. 

ʇʝʨʝʭʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʘ-

ʨʘʤʝʪʨʦʚ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʥʘʟʳʚʘʶʪʩʷ ʙʠʬʫʨʢʘʮʠʷʤʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʜʝʣʴ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʇʨʦʚʦʜʠʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʪʦʯʝʢ ʨʘʚʥʦʚʝʩʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʤʝʥʝʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ. ʀʟʫʯʝʥʳ ʚʦʧʨʦʩʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʠʬʫʨʢʘʮʠʠ ʍʦʧʬʘ ʚ ʤʦʜʝʣʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ  

ɻ. ʀ. ʄʘʨʯʫʢʘ ʟʘ ʩʯʝʪ ʚʝʣʠʯʠʥʳ ʦʧʦʟʜʘʥʠʷ ʚʦ ʚʨʝʤʝʥʠ (ʚʨʝʤʷ ʨʦʞʜʝʥʠʷ ʢʘʩʢʘʜʘ ʧʣʘʟʤʦʢʣʠʪʠʥ). ɺ ʩʠʩʪʝʤʝ ʧʘʪʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (1) - (6) ʧʨʦʚʝʜʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʠʬʫʨʢʘʮʠʡ ʩ ʧʦʤʦʱʴʶ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʣʠʥʝʡʥʦʡ ʜʠʥʘʤʠʢʠ ʠ ʭʘʦʩʘ: ʙʠʬʫʨʢʘʮʠʦʥʥʳʝ ʜʠʘʛʨʘʤʤʳ, ʘʚʪʦʢʦʨʨʝʣʷʮʠʷ ʠ ʩʧʝʢʪʨ 

ʤʦʱʥʦʩʪʝʡ, ʥʘʠʙʦʣʴʰʘʷ ʵʢʩʧʦʥʝʥʪʘ ʃʷʧʫʥʦʚʘ, ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ. 

ɺʳʚʦʜ  r

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʧʨʦʬ. ʆ. ɻ. ʅʘʢʦʥʝʯʥʦʛʦ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ 

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʜʣʷ 

ʟʘʜʘʯ ʩʠʩʪʝʤʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʢʣʶʯʘʶʪ ʬʦʨʤʫʣʠʨʦʚʢʠ ʦʙʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʧʨʠʢʣʘʜʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʧʦʩʪʘʥʦʚʢʫ ʠ ʨʝʰʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʊʘʢʞʝ ʙʳʣ ʨʘʟʨʘ-

ʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʟʘʜʘʯʘʭ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩ ʧʦʣʫʯʝʥʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʫʢʪʫʨ ʟʥʘʥʠʡ. 
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Abstract. The study includes the main results of the scientific school of professor O.H. Nakonechny on the de-

velopment of system analysis methods and decision theory for conducting system medical research. The article also con-

siders system analysis methods which allow synthesizing the known results on the character of biophysi-cal, biochemical 

and physiological processes proceeding in the inner sphere of human body. 
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ʃʀʅɽʁʅʓɽ ʇʈɽʆɹʈɸɿʆɺɸʅʀʗ ʀ ʀʅʊɽɻʈʀʈʋɽʄʆʉʊʔ ɺ ʂɺɸɼʈɸʊʋʈɸʍ 

ʅɽʂʆʊʆʈʓʍ ʂʃɸʉʉʆɺ ʉʀʉʊɽʄ ʃʀʅɽʁʅʓʍ ɼʀʌʌɽʈɽʅʎʀɸʃʔʅʓʍ ʋʈɸɺʅɽʅʀʁ 

ʉ ʇɽʈɽʄɽʅʅʓʄʀ ʂʆʕʌʌʀʎʀɽʅʊɸʄʀ 
 

 ʄ.ʗ. ʀʟʨʘʠʣʦʚʠʯ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʀʥʩʪʠʪʫʪ ʤʘʰʠʥʦʚʝʜʝʥʠʷ ʠʤ. ɸ.ɸ. ɹʣʘʛʦʥʨʘʚʦʚʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʄʦʩʢʚʘ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ [1] ʠʟʣʦʞʝʥʘ ʦʙʱʘʷ ʧʨʦʮʝʜʫʨʘ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ ʚ ʢʚʘʜʨʘʪʫʨʘʭ ʥʝʢʦʪʦʨʳʭ ʢʣʘʩʩʦʚ ʩʠʩʪʝʤ 

ʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ. ɺ [2], [3] ʵʪʘ ʧʨʦʮʝʜʫʨʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʢ ʩʠʩʪʝʤʘʤ ʨʘʟʤʝʨʥʦʩʪʠ 2. ʅʠʞʝ ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʮʝʜʫʨ ʢ ʥʝʢʦʪʦʨʳʤ ʪʨʝʭʤʝʨʥʳʤ ʠ ʯʝ-

ʪʳʨʝʭʤʝʨʥʳʤ ʩʠʩʪʝʤʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʥʝʡʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ. 
 

1. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʨʝʭʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ: 

 

() () ()3322111 yxayxayʭay ++=# ,    (1) 

 

() () ()3221122 yxayxayʭay ++=# ,    (2) 

 

() () ()3123133 yxayxayʭay ++=# ,    (3) 

 

ʩ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ: ()01y , ()02y , ()03y . 

ɺʚʦʜʠʪʩʷ ʣʠʥʝʡʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 321 yyyz ++= . ʇʨʠ ʵʪʦʤ ʬʫʥʢʮʠʷ ()xz
 
ʚ ʩʠʣʫ ʩʠʩʪʝʤʳ (1-3) 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʨʘʚʥʝʥʠʶ ()zxfz=# , () () () ()xaxaʭaxf 321 ++= , ʩ ʥʘʯʘʣʴʥʳʤ ʫʩʣʦʚʠʝʤ: 

() () () ()0000 321 yyyz ++= . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

 

() () ()0exp
0

zdfxz

x

ù
ú

ø
é
ê

è
= ñ qq .                (4) 

 

ɺ ʩʠʣʫ ʚʚʝʜʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 
 

() 213 yyxzy --=       (5) 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʩʪʘʥʦʚʢʠ 3y (5) ʚ ʫʨʘʚʥʝʥʠʷ (1), (2), ʧʦʩʣʝʜʥʠʝ ʧʨʠʥʠʤʘʶʪ ʚʠʜ: 

 

() ()[ ] () ()[ ] ()()xzxayʭaʭayʭaʭay 32321311 +-+-=# ,   (6) 

 

() ()[ ] ()()xzxayʭaʭay 22212 +-=# .    (7) 

 

ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (7) ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ: 
 

() ( )() ( )()()hhhhmm dzaxyxʭy

x

ñ+=
0

222 ,00, ,        (8) 

 

ʛʜʝ ( ) () ()[ ]
îý

î
ü
û

îí

î
ì
ë

-= ñ qqqhm
h

daax

x

21exp, . ɼʘʣʝʝ ʠʟ ʫʨʘʚʥʝʥʠʷ (6) ʦʧʨʝʜʝʣʷʝʪʩʷ: 

                                                           
É ʀʟʨʘʠʣʦʚʠʯ ʄ.ʗ. / Izrailovich M.Ya., 2016 
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() ( )() ( ) () ()[ ]() ()(){ }hhhhhhh dzayaaxnyxnʭy

x

ñ +-+=
0

323211 ,00, ,         (9) 

 

ʛʜʝ ( ) () ()[ ]
îý

î
ü
û

îí

î
ì
ë

-= ñ qqqh
h

daaxn

x

31exp, . 

ʌʫʥʢʮʠʷ ()ʭy3  ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ()xz  (4), ()ʭy2  (8), ()ʭy1  (9): 

 

() () () ()xyxyxzʭy 213 --= .     (10) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ (1-3) ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ (8-10). 

 

2. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʨʝʭʤʝʨʥʘʷ ʩʠʩʪʝʤʘ: 

 

() () ()3322111 yxayxayʭay ++=# ,    (11) 

 

() ()[ ] () ()[ ] ()332211112 yxayxaxfyxaxfy --+-=# ,   (12) 

 

() () ()3322123 yxfyxfyxfy ++=# ,    (13) 

 

ʩ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ: ()01y , ()02y , ()03y . 

ɺʚʝʜʸʤ ʩʣʝʜʫʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

 

211 yyz += , 32 yz = .     (14) 

 

ʀʟ (14) ʚ ʩʠʣʫ (11-13) ʩʣʝʜʫʝʪ: 

 

()11211 zxfyyz =+= ### ,     (15) 

 

() ()23122 zxfzxfz +=# .     (16) 

 

ʀʟ (15) ʩʣʝʜʫʝʪ: 

() () ()0exp 1

0

11 zdfxz

x

ù
ú

ø
é
ê

è
= ñ qq ,                 (17) 

 

ʛʜʝ () () ()000 211 yyz += . 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʩʪʘʥʦʚʢʠ ()ʭz1  (17) ʚ ʫʨʘʚʥʝʥʠʝ (16) ʦʧʨʝʜʝʣʷʝʪʩʷ: 

 

() () () () () ()()hhhqqqq
h

dzfdfydfxyxz

xxx

123

0

3

0

332 exp0exp
ù
ù
ú

ø

é
é
ê

è
+ù

ú

ø
é
ê

è
== ñññ .            (18) 

 

ʇʦʩʢʦʣʴʢʫ, ʚ ʩʠʣʫ (14) 112 yzy -= , ʪʦ ʫʨʘʚʥʝʥʠʝ (11) ʩʚʦʜʠʪʩʷ ʢ ʫʨʘʚʥʝʥʠʶ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ 1y , ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʛʦ: 
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() () ()[ ] () () ()[ ]

()() ()()[ ]hhhhh

qqqqqq
h

dzaza

daaydaaxy

xxx

3312

21

0

1

0

211 exp0exp

+³

³
îý

î
ü
û

îí

î
ì
ë

-+
ý
ü
û

í
ì
ë

-= ñññ
           (19) 

 

ɼʘʣʝʝ: 

() () ()xyxzxy 112 -= .     (20) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ (11-13) ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ (18-20). 

 

3. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʯʝʪʳʨʝʭʤʝʨʥʘʷ ʩʠʩʪʝʤʘ: 

 

() () () ()423222111 yxayxayxayʭay +++=# ,    (21) 

 

() () () ()413321122 yxayxayxayʭay +++=# ,    (22) 

 

() () () ()433123133 yxayxayxayʭay +++=# ,    (23) 

 

() () () ()443424144 yxayxayxayʭay +++=# ,    (24) 

 

ʩ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ: ()01y , ()02y , ()03y , ()04y . 

ɺʚʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 4321 yyyyz +++= . 

ʌʫʥʢʮʠʷ z  ʚ ʩʠʣʫ ʩʠʩʪʝʤʳ (21-24) ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʨʘʚʥʝʥʠʶ ()zʭFz=# , ʛʜʝ () ()ä
=

=
4

1i

i xaʭF , ʩ 

ʥʘʯʘʣʴʥʳʤ ʫʩʣʦʚʠʝʤ () ()ä
=

=
4

1

00
i

iyz . ʆʪʩʶʜʘ: 

 

() () ()0exp
0

zdFxz

x

ù
ú

ø
é
ê

è
= ñ qq .             (25) 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʩʪʘʥʦʚʢʠ ʚʳʨʘʞʝʥʠʷ: 
 

() 3214 yyyxzy ---=      (26) 

 

ʚ ʫʨʘʚʥʝʥʠʷ (21-23) ʧʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ: 
 

() ()[ ] ()()xzxayxaʭay 21211 +-=# , 

 

() ()[ ] () ()[ ] ()()xzxayxaʭayxaʭay 13131122 +-+-=# , 

 

() ()[ ] ()()xzxayxaʭay 33313 +-=#  

 

ʈʝʰʝʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ: 

 

() ( )() ( )()()hhhhñ+=

x

dzaxnyxnxy
0

2121121 ,00, ,   (27) 
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() ( )() ( )()()hhhhñ+=

x

dzaxnyxnxy
0

3133133 ,00, ,   (28) 

 

() () () ()[ ]() () ()[ ](){ }hhhhhhhñ -+-+=

x

dyaayaayxy
0

31311222 0 ,  (29) 

 

ʛʜʝ ( ) () ()[ ]
îý

î
ü
û

îí

î
ì
ë

-= ñ qqqh
h

daaxn

x

2112 exp, , ( ) () ()[ ]
îý

î
ü
û

îí

î
ì
ë

-= ñ qqqh
h

daaxn

x

3113 exp, . 

ʌʫʥʢʮʠʷ ()xy4  ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ (27-29), ʧʦ ʬʦʨʤʫʣʝ: 

 

() () () () ()xyxyxyxzxy 3214 ---=
.    

(30) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʫʥʢʮʠʠ (27-30) ʷʚʣʷʶʪʩʷ ʨʝʰʝʥʠʝʤ ʩʠʩʪʝʤʳ (21-24). 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ʀʟʨʘʠʣʦʚʠʯ, ʄ. ʗ. ʆʙʦʙʱʝʥʥʦ-ʩʦʧʨʷʞʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʥʪʝʛʨʠʨʫʝʤʦʩʪʴ ʚ ʢʚʘʜʨʘʪʫʨʘʭ ʥʝʢʦʪʦʨʳʭ ʢʣʘʩ-

ʩʦʚ ʩʠʩʪʝʤ ʠ ʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. / ʄ. ʗ. ʀʟʨʘʠʣʦʚʠʯ. ï ʄ.: ʀʟʜʘʪʝʣʴʩʪʚʦ çʉʧʫʪʥʠʢ+è, 

50 ʩ. 
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ʢʚʘʜʨʘʪʫʨʘʭ ʥʝʢʦʪʦʨʳʭ ʢʣʘʩʩʦʚ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ. /  

ʄ. ʗ. ʀʟʨʘʠʣʦʚʠʯ // ɾ. çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠè. ï 2013. ï ˉ3 (71), ʩ.177-182 

3. Extended Conjugated Systems and Explicit Decisions of some Second Dimension Linear Systems of Differential Equa-

tions. ɽʚʨʘʟʠʡʩʢʠʡ ʉʦʶʟ ʋʯʝʥʳʭ çɽʉʋè. XI ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ: çʉʦʚʨʝʤʝʥʥʳʝ ʢʦʥʮʝʧʮʠʠ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè. ʄʦʩʢʚʘ 27-28 ʬʝʚʨʘʣʷ 2015 ʛʦʜʘ. // ɽʞʝʤʝʩʷʯʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ. ï ˉ 2 (11)/2015. ʏʘʩʪʴ 3, ʩʪʨ. 

123-125. 
 

ʄʘʪʝʨʠʘʣ ʧʦʩʪʫʧʠʣ ʚ ʨʝʜʘʢʮʠʶ 05.02.16. 

 

 

LINEAR TRANSFORMATIO NS AND INTEGRABILITY  IN QUADRATURES OF CERTAIN 

CLASSES OF SYSTEMS OF LINEAR VARIABLE -COEFFICIENT DIFFERENTIAL E QUATIONS 
 

M.Ya. Izrailovich, Doctor of Technical Sciences, Chief Research Scientist 

A.A. Blagonravov Institute of Machines Science of the Russian Academy of Sciences (Moscow), Russia 

 

Abstract. In [1], the general procedure of finding solutions in quadratures of certain classes of systems of linear 

variable-coefficient differential equations is outlined. In [2], [3], this procedure is applied to the 2-dimensional systems. 

The examples of analogous procedures for certain three- and four-dimensional systems are presented. 

Keywords: linear transformations, differential equations. 
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Chemical sciences 

ʍʠʤʠʯʝʩʢʠʝ ʥʘʫʢʠ 
 

 

ʋɼʂ 547.796.1+547.791.9 
 

ʌʋʅʂʎʀʆʅɸʃʔʅʆɿɸʄɽʑɽʅʅʓɽ ʊʀɸɿʆʃʆʇʀʈʀʄʀɼʀʅʓ 

ʅɸ ʆʉʅʆɺɽ ʆʂʉʆʉʆɽɼʀʅɽʅʀʁ ʀ 2-ɸʄʀʅʆ-1,3-ʊʀɸɿʆʃɸ 
 

 ʅ.ʆ. ɺʘʩʠʣʴʢʦʚʘ1, ɺ.ʉ. ɹʦʡʢʦ2, ɺ.ɺ. ʉʦʨʦʢʠʥ3, ɸ.ʇ. ʂʨʠʚʝʥʴʢʦ4 
1 ʘʩʧʠʨʘʥʪ, 2 ʩʪʫʜʝʥʪ, 3, 4 ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉʘʨʘʪʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ, ʈʦʩʩʠʷ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʘʢʪʠʚʘʮʠʠ ʧʨʠ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʢʦʥʜʝʥʩʘʮʠʠ (ʵʪʠʣʘʮʝʪʦ-

ʘʮʝʪʘʪ, ʘʨʦʤʘʪʠʯʝʩʢʠʡ ʘʣʴʜʝʛʠʜ, ʘʤʠʥʦʪʠʘʟʦʣ) ʚʦʟʥʠʢʘʶʪ ʥʝ ʦʞʠʜʘʝʤʳʝ ʪʠʘʟʦʣʦʭʠʥʘʟʦʣʠʥʳ, ʘ ʪʠʘʟʦʣʦʧʠʨʠ-

ʤʠʜʠʥʳ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦ ʦʙʨʘʟʫʶʱʠʭʩʷ Ŭ, ɓ-ʥʝʧʨʝʜʝʣʴʥʳʭ ʢʝʪʦʥʦʚ ʩ ʘʤʠʥʠʨʫʶ-

ʱʠʤ ʘʛʝʥʪʦʤ. ɺʚʝʜʝʥʠʝ ʚ ʦʨʪʦ-ʧʦʣʦʞʝʥʠʝ ʙʝʥʟʦʣʴʥʦʛʦ ʢʦʣʴʮʘ ʢʘʨʙʦʥʠʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʛʠʜʨʦʢʩʠʣʴʥʦʡ ʛʨʫʧʧʳ 

ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʝʟʘʟʦʪʠʩʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ (ʭʨʦʤʝʥʘ). ʉʨʝʜʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʚʝʱʝʩʪʚ ʚʳʷʚʣʝʥʳ ʩʦ-

ʝʜʠʥʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʟʘʩʣʫʞʠʚʘʶʱʝʡ ʚʥʠʤʘʥʠʝ ʘʣʴʛʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʠʚ ʟʝʣʝʥʦʡ ʚʦʜʦʨʦʩʣʠ 

Dunaliella salinaTeod. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʫʣʴʪʠʢʦʤʧʦʥʝʥʪʥʳʝ ʨʝʘʢʮʠʠ, ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʘʢʪʠʚʘʮʠʷ, ʦʢʩʦʩʦʝʜʠʥʝʥʠʷ, ʪʠʘʟʦʣʦ-

ʧʠʨʠʤʠʜʠʥʳ, ʘʣʴʛʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʭʠʤʠʠ ʘʟʦʣʦʭʠʥʘʟʦʣʠʥʦʚ, ʘʟʦʣʦʧʠ-

ʨʠʤʠʜʠʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʨʠ-, ʪʠʘʟʦʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴʶ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʝʩʪʠʮʠʜʦʚ, ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʭ ʜʦʙʘʚʦʢ, ʘ ʪʘʢʞʝ ʚ ʩʠʥʪʝʟʝ ʩʣʦʞʥʦʧʦʩʪʨʦ-

ʝʥʥʳʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʩʠʥʪʝʟʫ ʥʦʚʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʟʘʤʝʱʝʥʥʳʭ 

ʪʠʘʟʦʣʦʧʠʨʠʤʠʜʠʥʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ çʟʝʣʝʥʦʡ ʭʠʤʠʠè (ʤʫʣʴʪʠʢʦʤʧʦʥʝʥʪʥʳʝ, ʩʦ-

ʥʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ), ʠʟʫʯʝʥʠʶ ʠʭ ʩʪʨʦʝʥʠʷ ʠ ʘʣʴʛʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

ʈʘʥʝʝ ʥʘʤʠ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʢʩʦʮʠʢʣʦʛʝʢʩʘʥʜʠʢʘʨʙʦʢʩʠʣʘʪʦʚ (ʜʦʩʪʫʧʥʳʭ ʧʨʦʜʫʢʪʦʚ ʢʦʥʜʝʥʩʘʮʠʠ 

ʵʪʠʣʘʮʝʪʦʘʮʝʪʘʪʘ ʠ ʘʣʴʜʝʛʠʜʦʚ) ʩ 3-ʘʤʠʥʦ-1,2,4-ʪʨʠʘʟʦʣʦʤ (2-ʘʤʠʥʦ-1,3-ʪʠʘʟʦʣʦʤ) ʧʦʣʫʯʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʟʘ-

ʤʝʱʝʥʥʳʝ ʪʨʠʘʟʦʣʦ(ʪʠʘʟʦʣʦ)ʭʠʥʘʟʦʣʠʥʳ (ʢʠʧʷʯʝʥʠʝ ʨʝʘʛʝʥʪʦʚ ʚ i-PrOH) [2, 4]. ʉʪʨʦʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʩʦʝʜʠʥʝ-

ʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʩʧʝʢʪʨʘʤʠ ʗʄʈ 1ʅ, 13ʉ, HSQC. 

ʇʳʪʘʷʩʴ ʠʟʙʝʞʘʪʴ ʚ ʩʠʥʪʝʟʝ ʘʟʦʣʦʭʠʥʘʟʦʣʠʥʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʧʦʣʫʯʝʥʠʝ ʦʢʩʦʮʠʢʣʦʛʝʢʩʢʘʥʜʠʢʘʨ-

ʙʦʢʩʠʣʘʪʘ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʫʶ ʢʦʥʜʝʥʩʘʮʠʶ ʥʘ ʧʨʠʤʝʨʝ 2-ʘʤʠʥʦ-1,3-ʪʠʘʟʦʣʘ, ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ 

ʘʣʴʜʝʛʠʜʘ ʠ ʵʪʠʣʘʮʝʪʦʘʮʝʪʘʪʘ (ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʨʝʘʛʝʥʪʦʚ 1:2:1), ʧʦʣʘʛʘʷ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʢʮʠʠ in situ ʦʙʨʘʟʫ-

ʝʪʩʷ ʦʢʩʦʮʠʢʣʦʛʝʢʩʘʥʜʠʢʘʨʙʦʢʩʠʣʘʪ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʘʤʠʥʦʪʠʘʟʦʣʦʤ ʧʨʠʚʝʜʝʪ ʢ ʦʙʨʘʟʦʚʘ-

ʥʠʶ ʮʝʣʝʚʦʛʦ ʪʠʘʟʦʣʦʭʠʥʘʟʦʣʠʥʘ. 

ʆʜʥʘʢʦ, ʧʨʠ ʢʠʧʷʯʝʥʠʠ ʨʝʘʛʝʥʪʦʚ ʚ ʨʘʩʪʚʦʨʝ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʩʠʣʴʥʦʝ ʦʩʤʦʣʝʥʠʝ. 

ʇʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʘʢʪʠʚʘʮʠʠ ʚ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ (20 Üʉ, ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʚʘʥʥʘ ʋɿɺ-2.8 ʩ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʤʦʱ-

ʥʦʩʪʴʶ 230 ɺʪ, ʤʦʱʥʦʩʪʴʶ ʥʘʛʨʝʚʘ 130 ɺʪ, ʯʘʩʪʦʪʦʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ 35 ʢɻʮ) ʚʤʝʩʪʦ ʦʞʠʜʘʝʤʳʭ ʪʠʘʟʦ-

ʣʦʭʠʥʘʟʦʣʠʥʦʚ 1 ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʪʠʘʟʦʣʦʧʠʨʠʤʠʜʠʥʳ- 5-ʘʨʠʣ-7-ʤʝʪʠʣ-5ʅ-ʪʠʘʟʦʣʦ[3,2-a]ʧʠʨʠʤʠʜʠʥ-6-ʢʘʨʙʦʢʩʠ-

ʣʘʪʳ (2-4) ʩ ʚʳʭʦʜʘʤʠ 34-50 %. 

 

 
 

                                                           
É ɺʘʩʠʣʴʢʦʚʘ ʅ.ʆ., ɹʦʡʢʦ ɺ.ʉ., ʉʦʨʦʢʠʥ ɺ.ɺ., ʂʨʠʚʝʥʴʢʦ ɸ.ʇ. / Vasilkova N.O., Boyko V.S., Sorokin V.V.,  

Krivenko A.P., 2016 
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ɺ ʩʧʝʢʪʨʝ ʗʄʈ 1ʅ ʧʦʩʣʝʜʥʠʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʠʛʥʘʣʳ ʧʨʦʪʦʥʦʚ ʅ-2 (ʜ, J=8 ɻʮ, 7.08-7.06 ʤ.ʜ.), ʅ-3 (ʜ, J=8 

ɻʮ, 7.38-7.36 ʤ.ʜ.) ʪʠʘʟʦʣʴʥʦʛʦ, ʙʝʥʟʦʣʴʥʦʛʦ (ʤ,7.26-7.34 ʤ.ʜ.) ʮʠʢʣʦʚ, ʤʝʪʠʣʴʥʦʡ (ʩ, 1.11-1.15 ʤ.ʜ.) ʠ ʵʪʠʣʴʥʦʡ 

(ʤ, 4.07-4.17 ʤ.ʜ.) ʛʨʫʧʧ, H-5 (ʩ, 6.45 ʤ.ʜ.). ɺ ʩʧʝʢʪʨʝ ʗʄʈ 13ʉ ʚʳʜʝʣʝʥʳ 4 ʩʠʛʥʘʣʘ sp3 ʛʠʙʨʠʜʥʳʭ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ 

ʉ-5 (64.73 ʤ.ʜ.) ʤʝʪʠʣʴʥʦʡ (30.96 ʤ.ʜ.), ʵʪʠʣʴʥʦʡ (62.12 ʤ.ʜ.) ʛʨʫʧʧ ʠ ʩʠʛʥʘʣʳ sp2 ʛʠʙʨʠʜʥʳʭ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʉ-

6 (118.28 ʤ.ʜ.), ʉ-7 (165.00 ʤ.ʜ.), ʪʠʘʟʦʣʴʥʦʛʦ (105.88-165.01 ʤ.ʜ.) ʠ ʙʝʥʟʦʣʴʥʦʛʦ (129.24-128.02 ʤ.ʜ.) ʢʦʣʝʮ. 

ʇʫʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʪʠʘʟʦʣʦʧʠʨʠʤʠʜʠʥʦʚ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʯʝʨʝʟ ʩʪʘʜʠʶ ʢʨʦʪʦʥʦʚʦʡ ʢʦʥʜʝʥʩʘʮʠʝʡ ʘʣʴ-

ʜʝʛʠʜʘ ʠ ʵʪʠʣʘʮʝʪʦʘʮʝʪʘʪʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ Ŭ, ɓ-ʥʝʧʨʝʜʝʣʴʥʦʛʦ ʢʝʪʦʥʘ ɸ, ʝʛʦ ʘʤʠʥʠʨʦʚʘʥʠʝ ʠ ʜʘʣʴʥʝʡʰʫʶ ʘʟʦ-

ʮʠʢʣʠʟʘʮʠʶ. ʆʢʩʦʮʠʢʣʦʛʝʢʩʘʥʜʠʢʘʨʙʦʢʩʠʣʘʪ D ʚ ʜʘʥʥʦʡ ʨʝʘʢʮʠʠ ʥʝ ʦʙʨʘʟʫʝʪʩʷ. ʂʦʥʢʫʨʠʨʫʶʱʠʤ ʧʨʦʮʝʩʩʦʤ 

ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʧʨʝʜʝʣʴʥʦʛʦ ʢʝʪʦʥʘ ʩ N-ʥʫʢʣʝʦʬʠʣʦʤ (ʘʤʠʥʦʪʠʘʟʦʣʦʤ) ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʛʝʤʘʤʠ-

ʥʦʣʘ B, ʠʤʠʥʘ ʉ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʚʘʟʠʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʣʴʮʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʘʣʴʥʝʡʰʝʡ 

ʘʟʦʮʠʢʣʠʟʘʮʠʠ. 

 

 
 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʳ ʷʚʣʷʝʪʩʷ ʚʩʪʨʝʯʥʳʡ ʩʠʥʪʝʟ 5-ʤʝʪʠʣ-7-ʬʝʥʠʣ-4,7-ʜʠʛʠʜʨʦ-ʪʨʠʘ-

ʟʦʣʦ[1,5-a]ʧʠʨʠʤʠʜʠʥ-6-ʢʘʨʙʦʢʩʠʣʘʪʘ (5) ʥʘ ʦʩʥʦʚʝ 3-ʘʤʠʥʦ-1,2,4-ʪʨʠʘʟʦʣʘ ʠ ʭʘʣʢʦʥʘ ɸ, ʦʩʫʱʝʩʪʚʣʝʥʥʳʡ ʥʘʤʠ 

ʨʘʥʝʝ [3]. 

 

 
 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʨʝʘʢʮʠʠ ʩʘʣʠʮʠʣʦʚʦʛʦ ʘʣʴʜʝʛʠʜʘ ʙʳʣ ʧʦʣʫʯʝʥ ʙʝʟʘʟʦʪʥʳʡ ʧʨʦʜʫʢʪ- 2-ʛʠʜʨʦʢʩʠ-2-

ʤʝʪʠʣ-2ʅ-ʭʨʦʤʝʥ-3-ʢʘʨʙʦʢʩʠʣʘʪ (6), ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʆ-ʮʠʢʣʠʟʘʮʠʝʡ ʠʥʪʝʨʤʝʜʠʘʪʘ ɸ ʠʟ-ʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʙʣʠʞʝʥʥʦʩʪʴʶ ʛʠʜʨʦʢʩʠʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʦʨʪʦ-ʧʦʣʦʞʝʥʠʠ ʙʝʥʟʦʣʴʥʦʛʦ ʢʦʣʴʮʘ ʠ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʳ ʘʮʝʪʠʣʴ-

ʥʦʛʦ ʬʨʘʛʤʝʥʪʘ. 

 

 
 

ɺ ʀʂ-ʩʧʝʢʪʨʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʦʣʦʩʳ ʚʘʣʝʥʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʉ=ʉ (1613 ʩʤ-1), ʉ=ʆ (1715 ʩʤ-1), ʉ-ʆ-ʉ-ʆ 

(1148 ʩʤ-1) ʩʚʷʟʝʡ ʠ ʆʅ (2289 ʩʤ-1) ʛʨʫʧʧʳ. 

ʇʦʣʫʯʝʥʥʳʝ ʪʠʘʟʦʣʦʧʠʨʤʠʜʠʥʳ 2,3 ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ ʘʣʴʛʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢ-

ʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʦʜʘʚʣʝʥʠʝ ʨʦʩʪʘ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʟʘʪʨʫʜʥʷʶʱʠʭ ʧʨʦʭʦʞʜʝʥʠʝ ʩʚʝʪʘ ʠ ʚʦʟʜʫʭʘ ʚ 

ʪʦʣʱʫ ʚʦʜʳ, ʠʩʪʦʱʘʶʱʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʦʜʫ ʧʨʦʜʫʢʪʘʤʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʨʘʩʧʘʜʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ ʛʠʙʝʣʴ ʚʩʝʛʦ ʧʣʘʥʢʪʦʥʘ ʚʤʝʩʪʝ ʩ ʞʠʚʳʤ ʥʘʩʝʣʝʥʠʝʤ ʚʦʜʦʝʤʘ. 
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ʀʟʚʝʩʪʥʳʝ ʘʣʴʛʠʮʠʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʧʠʨʠʤʠʜʠʥʦʚʳʡ (ʣʝʥʘʮʠʣ), ʠʤʠʜʘʟʦʣʴʥʳʡ (ʠʤʘʟʘʤʦʢʩ), ʪʨʠʘʟʦʣʴʥʳʡ 

(ʢʘʨʬʝʥʪʨʘʟʦʥ-ʵʪʠʣ) ʮʠʢʣʳ, ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ [5]. 

ʅʘʤʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʀɹʌʈʄ ʈɸʅ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʘʣʴʛʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʡ 2,3 in vitro 

ʥʘ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʟʝʣʝʥʳʭ ʤʠʢʨʦʚʦʜʦʨʦʩʣʷʭ Dunaliella salina Teod ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 1,56-200 ʤʢʛ/ʤʣ ʚ ʨʘʩʪʚʦʨʝ 

ɼʄʉʆ ʧʦ ʠʟʚʝʩʪʥʦʡ ʤʝʪʦʜʠʢʝ [1]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʧʘʨʘʪʘ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʛʣʠʬʦʩʘʪ ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʛʝʨʙʠʮʠʜ ʩʧʣʦʰʥʦʛʦ 

ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ, ʨʘʟʨʝʰʝʥʥʳʡ ʚ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ. 

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ, ʭʣʦʨʦʬʠʣʣ ʧʦʚʨʝʞʜʝʥʥʳʭ ʢʣʝʪʦʢ ʧʦʜʚʝʨʛʘʝʪʩʷ ʬʦʪʦʜʝʩʪʨʫʢʮʠʠ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʮʝʥʠʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʧʦ ʦʙʝʩʮʚʝʯʠʚʘʥʠʶ ʢʣʝʪʦʯʥʦʡ ʩʫʩʧʝʥʟʠʠ ʚ ʣʫʥʢʘʭ ʧʣʘʥʰʝʪʘ ʩ ʧʦ-

ʥʠʞʝʥʠʝʤ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ. ʇʦ ʟʥʘʯʝʥʠʶ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʯʝʨʝʟ 48 ʯʘʩʦʚ ʥʘʙʣʶʜʝʥʠʷ ʨʘʩʩʯʠʪʘʥ ʧʦ-

ʢʘʟʘʪʝʣʴ ʠʥʛʠʙʠʨʦʚʘʥʠʷ IC50 (ʢʦʥʮʝʥʪʨʘʮʠʷ, ʚʳʟʳʚʘʶʱʘʷ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʧʦʣʦʚʠʥʳ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ).  

ʊʝʩʪʠʨʦʚʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 2, 3 ʧʦʢʘʟʘʣʠ ʩʭʦʞʠʝ ʟʥʘʯʝʥʠʷ IC50 (29.0, 36.6), ʥʦ ʫʩʪʫʧʘʶʱʠʝ ʧʨʝʧʘʨʘʪʫ 

ʩʨʘʚʥʝʥʠʷ (IC50 2.3). 

ɺʦʟʤʦʞʥʦ, ʙʦʣʝʝ ʘʢʪʠʚʥʳʝ ʩʦʣʝʚʳʝ ʬʦʨʤʳ ʪʠʘʟʦʣʦʧʠʨʠʤʠʜʠʥʦʚ 2,3, ʧʦʚʳʰʘʶʱʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ 

ʚʦʜʝ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ, ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʘʣʴʛʠʜʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ. 
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Abstract. Under the ultrasound activation conditions with the three-component condensation (ethylacetoacetate, 

aromatic aldehyde, aminothiazol) there are not expected tiazolohinazoliny and tiazolopirimidiny as a result of the inter-

action of the intermediate Ŭ, ɓ-unsaturated ketones with an aminating agent. Introduction to the ortho position of the 

benzene ring of the carbonyl group of the hydroxyl components leads to the formation of nitrogen-free compounds 

(chromene). Among the synthesized compounds, the compounds possessing interesting algal activity against the green 

alga Dunaliella salinaTeod are detected. 

Keywords: multicomponent reactions, ultrasound activation oxo compound, tiazolopirimidiny, algal activity. 
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ɸʃʂʀɼʅʓɽ ʉʄʆʃʓ ɺ ʃɸʂʆʂʈɸʉʆʏʅʓʍ ʄɸʊɽʈʀɸʃɸʍ 
 

 ɽ.ʄ. ʐʪʝʡʥʙʝʨʛ1, ʄ.ʈ. ɿʠʛʘʥʰʠʥʘ2 

1 ʩʪʫʜʝʥʪ ʰʝʩʪʦʛʦ ʢʫʨʩʘ, 2 ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʝʢʘʥ 

ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʦʚʦʡ ʨʝʮʝʧʪʫʨʳ ʣʘʢʦʢʨʘʩʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʪʦʠʪ ʧʦʜʨʦʙʥʝʝ ʠʟʫʯʠʪʴ 

ʩʳʨʴʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʚʷʟʫʶʱʝʛʦ. ɺ ʦʙʣʘʩʪʠ ʃʂʄ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʩʚʷ-

ʟʫʶʱʠʭ ʷʚʣʷʶʪʩʷ ʘʣʢʠʜʥʳʝ ʩʤʦʣʳ ʠ ʠʭ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʢʠʜʥʳʝ ʩʤʦʣʳ, ʣʘʢʦʢʨʘʩʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

 

ɸʣʢʠʜʥʳʝ ʩʤʦʣʳ ï ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʪʠʧ ʩʚʷʟʫʶʱʠʭ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʣʴʟʫʶ-

ʱʠʭʩʷ ʦʛʨʦʤʥʳʤ ʩʧʨʦʩʦʤ ʩʨʝʜʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʊʘʢʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʘʣʢʠʜʦʚ ʦʙʫ-

ʩʣʦʚʣʝʥʘ ʩʦʯʝʪʘʥʠʝʤ ʚʳʩʦʢʠʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʪʦʚʳʭ ʃʂʄ ʠ ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ ʮʝʥʳ. ʉʨʝʜʠ 

ʧʨʝʠʤʫʱʝʩʪʚ ʘʣʢʠʜʥʳʭ ʧʦʢʨʳʪʠʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʦʩʪʦʪʘ ʥʘʥʝʩʝʥʠʷ, ʢʘʢ ʨʘʩʧʳʣʝʥʠʝʤ, ʪʘʢ ʠ ʢʠʩʪʴʶ, ʚʳʩʦʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʝʥʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʪʚʝʨʞʜʝʥʠʷ ï ʩʘʤʦʧʦʣʠʤʝʨʠʟʫʶʱʘʷʩʷ 1-ʢʦʤʧʦʥʝʥʪʥʘʷ ʩʠʩʪʝʤʘ. ʂ ʪʦʤʫ ʞʝ ʘʣʢʠʜʳ 

ʧʨʦʠʟʚʦʜʷʪ ʥʘ ʦʩʥʦʚʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʦʩʥʦʚʥʦʤ, ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʯʪʦ ʧʦʟ-

ʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʠʭ ʢ ʩʳʨʴʝʚʳʤ ʢʦʤʧʦʥʝʥʪʘʤ, ʤʝʥʝʝ ʦʧʘʩʥʳʤ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʯʝʤ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʤʘʪʝʨʠ-

ʘʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʘʥʜʘʨʪʥʳʝ ʚʦʜʥʦʜʠʩʧʝʨʩʠʦʥʥʳʝ ʩʚʷʟʫʶʱʠʝ, ʦʩʥʦʚʥʳʝ ʩʳʨʴʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʢʦʪʦʨʳʭ 

ʧʦʣʫʯʘʶʪ ʧʝʨʝʨʘʙʦʪʢʦʡ ʥʝʬʪʠ, ʫʛʣʷ ʠʣʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝʜʦʩʪʘʪʢʦʤ ʢʣʘʩʩʠʯʝʩʢʠʭ ʘʣʢʠʜʥʳʭ 

ʃʂʄ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ. 

 

ɸʣʢʠʜʥʳʝ ʩʤʦʣʳ ʚ ʃʂʄ 
ɸʣʢʠʜʥʳʝ ʩʤʦʣʳ ï ʧʨʦʜʫʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʥʦʛʦʘʪʦʤʥʳʭ ʩʧʠʨʪʦʚ ʩ ʤʥʦʛʦʦʩʥʦʚʥʳʤʠ ʢʠʩʣʦʪʘʤʠ. 

ʇʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʳʩʦʢʦʚʷʟʢʠʝ ʣʠʧʢʠʝ ʧʨʦʜʫʢʪʳ ʦʪ ʩʚʝʪʣʦ-ʞʝʣʪʦʛʦ ʜʦ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʳ ʩʤʦʣʳ, ʧʦʣʫʯʘʝʤʳʝ ʠʟ ʬʪʘʣʝʚʦʛʦ ʘʥʛʠʜʨʠʜʘ ʠ ʛʣʠʮʝʨʠʥʘ (ʛʣʠʬʪʘʣʝʚʳʝ), ʧʝʥʪʘʵʨʠʪʨʠʪʘ (ʧʝʥʪʘʬʪʘʣʝ-

ʚʳʝ) ʠ ʪʨʠʤʝʪʠʣʦʣʧʨʦʧʘʥʘ (ʵʪʨʠʬʪʘʣʝʚʳʝ). ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʦʩʪʘʪʢʦʚ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʘʣʢʠʜʥʳʝ ʩʤʦʣʳ ʧʦʜʨʘʟʜʝ-

ʣʷʶʪ ʥʘ ʩʚʝʨʭʪʦʱʠʝ (<35 %), ʪʦʱʠʝ (35-45 %), ʩʨʝʜʥʠʝ (46-55 %), ʞʠʨʥʳʝ (56-70 %) ʠ ʦʯʝʥʴ ʞʠʨʥʳʝ (>70 %). 

ɸʣʢʠʜʥʳʝ ʩʤʦʣʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʣʘʢʦʢʨʘʩʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʭ ʚʝ-

ʱʝʩʪʚ. ɺʳʩʳʭʘʶʱʠʝ ʘʣʢʠʜʥʳʝ ʩʤʦʣʳ (ʚ ʠʭ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʦʩʪʘʪʢʠ ʚʳʩʳʭʘʶʱʠʭ ʠ ʧʦʣʫʚʳʩʳʭʘʶʱʠʭ ʤʘʩʝʣ) ʠʩ-

ʧʦʣʴʟʫʶʪ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʝ (ʛʣʠʬʪʘʣʝʚʳʝ ʠ ʧʝʥʪʘʬʪʘʣʝʚʳʝ ʣʘʢʠ ʠ ʵʤʘʣʠ) ʠʣʠ ʚ ʩʤʝʩʠ ʩ 

ʜʨʫʛʠʤʠ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʤʠ. ʅʝʚʳʩʳʭʘʶʱʠʝ ʘʣʢʠʜʥʳʝ ʩʤʦʣʳ ʠʟ-ʟʘ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢ ʚʳʩʳʭʘʥʠʶ ʥʝ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʠ, ʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʩʪʠʬʠʮʠʨʫʶʱʠʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʜʨʫʛʠʭ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʥʠʪʨʦʮʝʣʣʶʣʦʟʥʳʝ, ʧʝʨʭʣʦʨʚʠʥʠʣʦʚʳʝ, ʘʤʠʥʦʬʦʨ-

ʤʘʣʴʜʝʛʠʜʥʳʝ ʠ ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʠʜʥʳʝ ʩʤʦʣʳ. 

ʈʘʩʪʚʦʨʠʪʝʣʷʤʠ ʪʦʱʠʭ ʘʣʢʠʜʥʳʭ ʩʤʦʣ ʩʣʫʞʘʪ ʩʦʣʴʚʝʥʪ ʠʣʠ ʢʩʠʣʦʣ, ʘ ʞʠʨʥʳʭ ʩʤʦʣ ï ʝʱʝ ʠ ʫʘʡʪ-ʩʧʠʨʠʪ. 

ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʧʦʢʨʳʪʠʡ ʥʘ ʦʩʥʦʚʝ ʘʣʢʠʜʥʳʭ ʩʤʦʣ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʥʝʩʝʥʠʠ ʥʘ ʟʘʱʠʱʘʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʣʘʢʦʢʨʘʩʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʘʣʢʠʜʥʫʶ ʩʤʦʣʫ, ʨʘʩʪʚʦʨʠʪʝʣʠ ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʫʜʘʣʝʥʠʠ ʨʘʩʪʚʦ-

ʨʠʪʝʣʷ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʤʦʣʝʢʫʣ ʘʣʢʠʜʥʦʛʦ ʦʣʠʛʦʤʝʨʘ ʧʦ ʜʚʦʡʥʳʤ ʩʚʷʟʷʤ ʨʘʜʠʢʘʣʦʚ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ ʚʳʩʳʭʘʶʱʠʭ ʤʘʩʝʣ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ ʚ ʚʳʩʳʭʘʶʱʠʭ ʤʘʩʣʘʭ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʛʠʜʨʦʧʝʨʝʢʠʩʝʡ, 

ʢʦʪʦʨʳʝ ʠʥʠʮʠʠʨʫʶʪ ʧʨʦʮʝʩʩ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ.  

ʅʘ ʦʩʥʦʚʝ ʘʣʢʠʜʥʳʭ ʩʤʦʣ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʘʩʣʘʤʠ ʠʣʠ ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ 

ʜʨʫʛʠʤʠ ʩʤʦʣʘʤʠ, ʠʟʛʦʪʦʚʣʷʶʪ ʣʘʢʦʢʨʘʩʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚʩʝʭ ʪʠʧʦʚ ï ʛʨʫʥʪʦʚʢʠ, ʰʧʘʪʣʝʚʢʠ, ʵʤʘʣʠ ʠ ʣʘʢʠ. ɸʣ-

ʢʠʜʥʳʝ ʩʤʦʣʳ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʚʳʩʳʭʘʶʱʠʤʠ ʤʘʩʣʘʤʠ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-

ʥʳʭ ʩʚʦʡʩʪʚ ʤʦʛʫʪ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴʩʷ ʥʝʥʘʩʳʱʝʥʥʳʤʠ ʤʦʥʦʤʝʨʘʤʠ ï ʩʪʠʨʦʣʦʤ, ʘʢʨʠʣʘʪʘʤʠ, ʤʝʪʘʢʨʠʣʘʪʘʤʠ ʠ 

ʜʨʫʛʠʤʠ.  

ʇʦʢʨʳʪʠʷ ʩ ʥʘʠʣʫʯʰʠʤʠ ʟʘʱʠʪʥʳʤʠ ʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʨʘʟʫʶʪʩʷ ʵʤʘʣʷʤʠ ʛʦʨʷʯʝʡ ʩʫʰʢʠ 

ʥʘ ʦʩʥʦʚʝ ʩʤʝʩʠ ʘʣʢʠʜʥʦʡ ʠ ʤʝʣʘʤʠʥʦ-ʬʦʨʤʘʣʴʜʝʛʠʜʥʦʡ ʩʤʦʣ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʜʣʷ ʦʢʨʘʩʢʠ ʣʝʛʢʦʚʳʭ ʠ ʛʨʫʟʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʧʨʠʙʦʨʦʚ ʠ ʜʨʫʛʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ. ʕʤʘʣʷʤʠ ʚʦʟʜʫʰʥʦʡ ʩʫʰʢʠ ʥʘ ʦʩʥʦʚʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥ-

ʥʳʭ ʘʣʢʠʜʥʳʭ ʩʤʦʣ, ʥʘʧʨʠʤʝʨ, ʘʣʢʠʜʥʦ-ʩʪʠʨʦʣʴʥʳʭ, ʫʨʘʣʢʠʜʥʳʭ, ʘʣʢʠʜʥʦ-ʩʠʣʦʢʩʘʥʦʚʳʭ, ʦʢʨʘʰʠʚʘʶʪ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʪʝʭʥʠʢʫ, ʩʨʝʜʩʪʚʘ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; ʧʝʥʪʘʬʪʘʣʝʚʳʤʠ ʵʤʘʣʷʤʠ ï ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʚʘʛʦʥʳ, 

ʧʨʝʜʤʝʪʳ ʜʦʤʘʰʥʝʛʦ ʦʙʠʭʦʜʘ ʠ ʜʨ. 
 

ʉʚʦʡʩʪʚʘ ʃʂʄ ʥʘ ʦʩʥʦʚʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʣʢʠʜʥʳʭ ʩʤʦʣ 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʨʘʩʰʠʨʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʢʠʜʥʳʭ ʵʤʘʣʝʡ ʜʣʷ ʧʦʢʨʳʪʠʡ, 

ʧʦʜʚʝʨʛʘʝʤʳʭ ʩʫʰʢʝ ʚ ʩʫʰʠʣʴʥʳʭ ʢʘʤʝʨʘʭ. ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʘʣʢʠʜʥʳʭ 

ʩʤʦʣ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʧʦʢʨʳʪʠʡ ʩ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʦʩʦʙʳʭ ʩʚʦʡʩʪʚ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ 
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ʵʪʦʡ ʩʤʦʣʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʢʨʳʪʠʷ ʥʘ ʦʩʥʦʚʝ ʘʣʢʠʜʥʳʭ ʩʤʦʣ ʵʣʘʩʪʠʯʥʳ ʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʘʜʛʝʟʠʝʡ ʢ ʤʝʪʘʣʣʘʤ.  

ɺʚʦʜʠʤʳʝ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʘʣʢʠʜʦʚ ʧʦʣʫʚʳʩʳʭʘʶʱʠʝ ʤʘʩʣʘ ʫʤʝʥʴʰʘʶʪ ʪʚʝʨʜʦʩʪʴ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ 

ʧʦʢʨʳʪʠʡ, ʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʤʝʜʣʝʥʠʶ ʠʭ ʩʪʘʨʝʥʠʷ. 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʘʣʢʠʜʥʳʝ ʣʘʢʦʢʨʘʩʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦʙʨʘʟʫʶʪ ʧʦʢʨʳʪʠʷ ʩ ʭʦʨʦʰʠʤʠ ʜʝʢʦʨʘʪʠʚ-

ʥʳʤʠ ʠ ʟʘʱʠʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚʳʩʦʢʦʡ ʪʚʝʨʜʦʩʪʴʶ, ʘʪʤʦʩʬʝʨʦʩʪʦʡʢʦʩʪʴʶ ʠ ʜʨ. ʀʭ ʤʦʞʥʦ ʜʣʠʪʝʣʴʥʦ ʵʢʩʧʣʫʘ-

ʪʠʨʦʚʘʪʴ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ. ʇʦʵʪʦʤʫ ʦʥʠ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ, ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʠ ʜʣʷ ʙʳʪʦʚʳʭ ʮʝʣʝʡ. ɸʩʩʦʨʪʠʤʝʥʪ ʘʣʢʠʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʢʣʶʯʘʝʪ ʦʢʦʣʦ 15 ʤʘʨʦʢ 

ʣʘʢʦʚ, 50 ʤʘʨʦʢ ʵʤʘʣʝʡ, 20 ʤʘʨʦʢ ʛʨʫʥʪʦʚʦʢ ʠ ʥʝʩʢʦʣʴʢʦ ʤʘʨʦʢ ʰʧʘʪʣʝʚʦʢ.  

ɸʣʢʠʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ ʚʳʩʳʭʘʶʱʠʭ ʠ ʧʦʣʫʚʳʩʳʭʘʶʱʠʭ ʤʘʩʝʣ ʦʙʨʘʟʫʶʪ ʧʦʢʨʳʪʠʷ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʘʫʪʦʦʢʠʩʣʠʪʝʣʴʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ. ʈʝʘʢʮʠʠ ʪʘʢʦʛʦ ʪʠʧʘ ʦʪʣʠʯʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʝʜʠʥʝʥʠʷ ʩ ʢʠʩʣʦʨʦ-

ʜʦʤ ʚʦʟʜʫʭʘ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʝʨʦʢʩʠʜʦʚ ʠ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʢʦʪʦʨʳʝ ʛʝʥʝʨʠʨʫʶʪʩʷ ʥʘ ʧʨʦ-

ʤʝʞʫʪʦʯʥʳʭ ʩʪʘʜʠʷʭ ʦʢʠʩʣʝʥʠʷ ʤʘʩʝʣ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʦʢʠʩʣʝʥʠʶ ʤʘʩʝʣ, ʩʦʜʝʨʞʘʱʠʭ ʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʠ ʠʭ ʵʬʠʨʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʯʠʩʣʦʤ ʜʚʦʡʥʳʭ ?-ʩʚʷʟʝʡ, ʥʦ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚ ʤʦʣʝʢʫʣʘʭ (ʩʦʧʨʷʞʝʥʥʳʝ ʠʣʠ ʠʟʦʣʠʨʦʚʘʥʥʳʝ), 

ʥʘʣʠʯʠʝʤ ʟʘʤʝʩʪʠʪʝʣʝʡ, ʘ ʪʘʢ ʞʝ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʦʩʣʝʜʥʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ?-ʩʚʷʟʝʡ (ʮʠʩ- ʠ ʪʨʘʥʩʢʦʥʬʠʛʫʨʘʮʠʷ). 

ɿʘʢʣʶʯʝʥʠʝ  
ɸʣʢʠʜʳ ʙʳʣʠ ʦʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʣʠʤʝʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʦʢʨʳʪʠʡ. 

ʆʢʘʟʘʣʦʩʴ ʦʯʝʥʴ ʧʦʣʝʟʥʳʤ, ʭʠʤʠʯʝʩʢʠ ʩʚʷʟʘʪʴ ʤʘʩʣʘ ʠʣʠ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʤʘʩʝʣ ʚ ʩʪʨʫʢʪʫʨʫ ʩʣʦʞʥʦʛʦ ʧʦʣʠ-

ʵʬʠʨʘ ʠ ʪʝʤ ʩʘʤʳʤ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʩʢʦʨʦʩʪʴ ʚʳʩʳʭʘʥʠʷ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʵʪʠʭ 

ʩʚʷʟʫʶʱʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʩʣʘʤʠ ʠ ʤʘʩʣʷʥʦʩʤʦʣʷʥʳʤʠ ʩʚʷʟʫʶʱʠʤʠ. ʀ ʭʦʪʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʙʦʣʝʝ 

ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʤʝʶʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʦʣʠʤʝʨʳ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘʣʢʠʜʳ ʧʦ-ʧʨʝʞ-

ʥʝʤʫ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʫʶ ʜʦʣʶ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʝʡ.  
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ɹʀʆʈɸɿʃɸɻɸɽʄʓʁ ʄɸʊɽʈʀɸʃ 

ʅɸ ʆʉʅʆɺɽ ʇʆʃʀɸʄʀɼɸ ʀ ʅɸʊʋʈɸʃʔʅʆɻʆ ʂɸʋʏʋʂɸ 
 

 ɽ.ʄ. ʐʪʝʡʥʙʝʨʛ1, ʃ.ɸ. ɿʝʥʠʪʦʚʘ2 

1 ʩʪʫʜʝʥʪ ʰʝʩʪʦʛʦ ʢʫʨʩʘ, 2 ʤʘʛʠʩʪʨʘʥʪ 

ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʭ ʧʦʣʠʤʝʨʦʚ, ï ɻʪʦ ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʦʟʜʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʭ ʧʦ-

ʣʠʤʝʨʦʚ ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʣʷ ʨʝʰʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʣʘʩʪʠʢʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʫʧʘʢʦʚʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʈʘʟʨʘʙʦʪʘʥ ʤʘʪʝ-

ʨʠʘʣ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʘʤʠʜʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʫʯʫʢʘ ʚ ʮʝʣʷʭ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʦʩʣʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʨʘʟʣʦʞʝʥʠʝ, ʥʘʪʫʨʘʣʴʥʳʡ ʢʘʫʯʫʢ, ʧʦʣʠʘʤʠʜ, ʙʠʦʨʘʟʣʘʛʘʶʱʠʡ ʤʘʪʝʨʠʘʣ, ʤʦʜʠʬʠ-

ʢʘʮʠʷ ʧʦʣʠʤʝʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʠʩʩʣʝʜʦʚʘʥʠʶ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ (ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʣʠ ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʙʳʩʪʨʦʡ ʵʨʦʟʠʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʝʛʨʘʜʘʮʠʝʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ) ʧʦʣʠʤʝʨʦʚ. ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʜ-

ʥʦʨʘʟʦʚʦʛʦ ʫʧʘʢʦʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫʞʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ 

ʧʦʜʭʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʨʠʨʦʜʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʦʣʠʤʝʨʦʚ.  

ɺ ʧʨʦʮʝʩʩʝ ʙʠʦʜʝʛʨʘʜʘʮʠʠ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʩʥʘʯʘʣʘ ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ (ʦʣʠʛʦʤʝʨʳ), ʢʦ-

ʪʦʨʳʝ ʟʘʪʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ ʙʘʢʪʝʨʠʷʤʠ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʦʜʫʢʪʘʤʠ ʨʘʩʧʘʜʘ ʷʚʣʷʝʪʩʷ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ 

ʚʦʜʘ [2].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʚ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʪʨʫʜʥʦʩʪʠ ʜʝʛʨʘʜʘʮʠʠ ʧʦʣʠʤʝʨʦʚ ʠ ʠʟʜʝʣʠʡ 

ʥʘ ʠʭ ʦʩʥʦʚʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʈʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʦʩʥʦʚʥʦʡ ʧʦʣʠʤʝʨ ʙʠʦʨʘʟʣʘʛʘ-

ʝʤʦʛʦ ʧʦʣʠʤʝʨʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʥʝʦʯʠʱʝʥʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʫʯʫʢʘ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʜʝʛʨʘʜʠʨʫʝʤʳʭ ʧʦʣʠʤʝʨʦʚ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ:  

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʠ ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʭ ʧʦʣʠʤʝʨʦʚ; 

2. ɺʚʝʜʝʥʠʝ ʚ ʦʩʥʦʚʥʦʡ ʥʝʜʝʛʨʘʜʠʨʫʝʤʳʡ ʧʦʣʠʤʝʨ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʠ ʜʝʛʨʘʜʠʨʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ 

ʧʦʣʠʤʝʨʦʚ; 

3. ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʜʝʩʪʨʫʢʪʦʨʦʚ, ʠʤʤʦʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʧʦʣʠʤʝʨ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʝʛʦ 

ʜʝʛʨʘʜʘʮʠʝʡ ʚ ʫʩʣʦʚʠʷʭ ʜʝʧʦʥʠʨʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʥʠ ʦʜʠʥ ʠʟ ʵʪʠʭ ʩʧʦʩʦʙʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ. ʊʘʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʠ 

ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʭ ʧʦʣʠʤʝʨʦʚ ʦʛʨʘʥʠʯʝʥʦ ʥʝʚʳʩʦʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʤʧʦʟʠʮʠʡ ʥʘ 

ʠʭ ʦʩʥʦʚʝ, ʯʪʦ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʠʪʴ ʠʭ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʠʟʜʝʣʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʝʜʠ-

ʮʠʥʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʜʥʦʨʘʟʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟ ʤʝʪʘʣʣʦʟʘʤʝʱʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʢʦʤʧʣʝʢʩ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ 

ʦʛʨʘʥʠʯʝʥʠʶ ʩʬʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʨʝʪʠʡ ʩʧʦʩʦʙ ï ʧʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʜʝʩʪʨʫʢʪʦʨʦʚ ʪʨʝʙʫʝʪ ʯʝʪʢʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʨʘ-

ʙʦʪʳ ʧʦʣʠʤʝʨʥʦʛʦ ʠʟʜʝʣʠʷ. ɿʘʧʫʩʢ ʤʝʭʘʥʠʟʤʘ ʨʘʟʣʦʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʜʝʩʪʨʫʢʪʦʨʦʚ ʦʙʫʩʣʦʚ-

ʣʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʣʦʚʠʷ ʜʝʧʦʥʠʨʦʚʘʥʠʷ: ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ, ʚʣʘʞʥʦʩʪʴ ʠ ʪ.ʧ. ʇʨʠ ʵʪʦʤ ʚʝʣʠʢʘ 

ʦʧʘʩʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ ʠʣʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʜʝʣʠʷ.  

 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ɹʠʦʨʘʟʣʘʛʘʝʤʳʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʘʤʠʜʘ ʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʫʯʫʢʘ ʤʦʞʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʧʨʠʤʝʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʤʝʜʠʮʠʥʩʢʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʢʘʢ ʚʳʩʦʢʦ-

ʧʨʦʯʥʳʡ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʤʝʪʘʣʣʦʟʘʤʝʱʘʶʱʠʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʦʣʠʤʝʨʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʡ, ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʠʘʤʠʜ, ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʩʨʝʜʠ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʳʧʫʩʢʘʝʤʳʡ ʚ ʈʌ 

ʢʨʫʧʥʦʪʦʥʥʘʞʥʦ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʈʌ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʪʫʨʘʣʴʥʳʡ ʢʘʫʯʫʢ, ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʝ ʦʯʝʥʴ ʚʳʩʦʢʦ. ʊʘʢ, ʰʠʥʳ 

ʥʘ 30 % ʩʦʩʪʦʷʪ ʠʟ ʚʳʩʦʢʦʦʯʠʱʝʥʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʫʯʫʢʘ. ʇʦʵʪʦʤʫ ʩʳʨʴʝʚʘʷ ʙʘʟʘ ʥʦʚʳʭ ʜʝʛʨʘʜʠʨʫʝʤʳʭ ʚ 

ʫʩʣʦʚʠʷʭ ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʜʝʩʪʨʫʢ-

                                                           
É ʐʪʝʡʥʙʝʨʛ ɽ.ʄ., ɿʝʥʠʪʦʚʘ ʃ.ɸ. / Steinberg E.M., Zenitova L.A., 2016 
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ʮʠʠ ʧʦʣʠʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʘ, ʥʝʦʯʠʱʝʥʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʫʯʫʢʘ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʫ-

ʯʫʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʦʨʦʛʦʩʪʦʷʱʫʶ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʫʶ ʩʪʘʜʠʶ ʦʯʠʩʪʢʠ ʧʦʣʠʤʝʨʘ ʦʪ ʩʦʝʜʠʥʝʥʠʡ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʜʝʩʪʨʫʢʮʠʶ ʠʟʜʝʣʠʡ ʥʘ ʠʭ ʦʩʥʦʚʝ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʘʪʝʨʠʘʣʘ:  

1. ɺʚʝʜʝʥʠʝ ʚ ʧʦʣʠʤʝʨʥʫʶ ʢʦʤʧʦʟʠʮʠʶ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʫʯʫʢʘ ʥʝ ʩʥʠʞʘʝʪ ʢʦʤʧʣʝʢʩ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʜʝʣʠʡ ʩ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʪʘʢ ʢʘʢ ʥʘʪʫʨʘʣʴʥʳʡ ʢʘʫʯʫʢ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʤ 

ʧʦʣʠʤʝʨʦʤ ʠ ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʩʨʦʜʩʪʚʦ ʢ ʧʦʣʠʤʝʨʘʤ, ʠʟ ʢʦʪʦʨʳʭ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟʜʝʣʠʷ. 

2. ʉʥʠʞʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʦʯʠʩʪʢʫ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʫʯʫʢʘ. 

3. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʩʳʨʴʷ ï ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʫʯʫʢʘ. 

4. ʕʢʦʥʦʤʠʯʥʦʩʪʴ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʤʧʦʟʠʮʠʠ ʤʝʥʝʝ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ ï 

ʥʝʦʯʠʱʝʥʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʫʯʫʢʘ. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʭʦʜʥʳʭ ʚʝʱʝʩʪʚ 
ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʠʦʨʘʟʣʘʛʘʝʤʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʘʤʠʜʘ ʩ 30 % ʥʘʧʦʣʥʝ-

ʥʠʝʤ ʩʪʝʢʣʦʚʦʣʦʢʥʦʤ (ʇɸ 6-ʉɺ-30), ʦʯʠʱʝʥʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʫʯʫʢʘ (ʆʅʂ) ʠ ʥʝʦʯʠʱʝʥʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘ-

ʫʯʫʢʘ (ʅʂ) ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʤʧʦʟʠʮʠʠ ʚ ʩʣʝʜʫʶʱʝʤ ʩʦʦʪʥʦʰʝʥʠʠ: 

1. ʂʦʤʧʦʟʠʮʠʷ ɸ ï ʇɸ 6-ʉɺ-30 ʩ ʥʘʧʦʣʥʝʥʠʝʤ 5 % ʦʯʠʱʝʥʥʳʤ ʥʘʪʫʨʘʣʴʥʳʤ ʢʘʫʯʫʢʦʤ; 

2. ʂʦʤʧʦʟʠʮʠʷ ɹ ï ʇɸ 6-ʉɺ-30 ʩ ʥʘʧʦʣʥʝʥʠʝʤ 10 % ʦʯʠʱʝʥʥʳʤ ʥʘʪʫʨʘʣʴʥʳʤ ʢʘʫʯʫʢʦʤ; 

3. ʂʦʤʧʦʟʠʮʠʷ ɺ ï ʇɸ 6-ʉɺ-30 ʩ ʥʘʧʦʣʥʝʥʠʝʤ 5 % ʥʝʦʯʠʱʝʥʥʳʤ ʥʘʪʫʨʘʣʴʥʳʤ ʢʘʫʯʫʢʦʤ; 

4. ʂʦʤʧʦʟʠʮʠʷ ɻ ï ʇɸ 6-ʉɺ-30 ʩ ʥʘʧʦʣʥʝʥʠʝʤ 10 % ʥʝʦʯʠʱʝʥʥʳʤ ʥʘʪʫʨʘʣʴʥʳʤ ʢʘʫʯʫʢʦʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ ʦʙʨʘʟʮʦʚ ʧʨʠ ʨʘʟʨʳʚʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 

11262-80 ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʝ ʤʘʨʢʠ ɸI-7000-ʄ ʧʨʠ ʩʢʦʨʦʩʪʠ ʨʘʟʜʚʠʞʝʥʠʷ ʟʘʞʠʤʦʚ 25 

ʤʤ/ʤʠʥ. ʊʚʝʨʜʦʩʪʴ ʧʦ ʐʦʨʫ D ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ɻʆʉʊ 24621-91 ʥʘ ʜʶʨʦʤʝʪʨʝ ʤʘʨʢʠ HD 3000, ʫʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ 

ʧʦ ʐʘʨʧʠ ʧʦ ɻʆʉʊ 4647-80 - ʥʘ ʤʘʷʪʥʠʢʦʚʦʤ ʢʦʧʨʝ ʤʘʨʢʠ GT-7045-MDL.  

 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʦʣʠʤʝʨʦʚ 30 % ʥʘʧʦʣʥʝʥʠʷ ʩʪʝʢʣʦʚʦʣʦʢʥʦʤ 

 

ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʩʪʝʧʝʥʠ ʥʘʧʦʣʥʝʥʠʷ ʇɸ ʉɺ 30 

ʥʘʪʫʨʘʣʴʥʳʤ ʢʘʫʯʫʢʦʤ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʮʠʡ 
 ʇɸ Cɺ 30 ʇɸ ʉɺ 30 + 5 % 

ʅʂ ʆ 

ʇɸ ʉɺ 30 + 10 % 

ʅʂ ʆ 

ʇɸ ʉɺ 30 + 5 % 

ʅʂ 

ʇɸ ʉɺ 30 + 10 % 

ʅʂ 

ʇʨʦʯʥʦʩʪʴ ʧʨʠ ʨʘʟʨʳʚʝ, 

ʄʇʘ 

148,73 139,30 114,08 134,53 107,92 

ʀʟʤʝʥʝʥʠʝ, %  - 6,3 % - 23,3 % - 9,5 % - 27,4 % 

ʆʪʥʦʩʠʪ. ʫʜʣʠʥʝʥʠʝ ʧʨʠ 

ʨʘʟʨʳʚʝ, % 

4,2 3,7 3,4 3,8 3,8 

ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ʄʇʘ 5586,23 5573,8 5061,7 5248,83 4506,70 

ʀʟʤʝʥʝʥʠʝ, %  -0,2 % -9,4 % -6 % -19,3 % 

ʋʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ ʧʦ 

ʐʘʨʧʠ, ʢɼʞ/ʤ2 

67,7 65,6 57,2 58,3 58,4 

ʀʟʤʝʥʝʥʠʝ, %  -3 % -15,5 % -13,8 % -13,7 % 

ʊʚʝʨʜʦʩʪʴ ʧʦ ʐʦʨʫ D 87 85 84 85 84 

ʀʟʤʝʥʝʥʠʝ, %  -2,3 % -3,4 % -2,3 % -3,4 % 

 

ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʩʪʝʧʝʥʠ ʥʘʧʦʣʥʝʥʠʷ ʇɸ ʉɺ 30 

ʥʘʪʫʨʘʣʴʥʳʤ ʢʘʫʯʫʢʦʤ ʥʘ ʠʥʜʝʢʩ ʨʘʩʧʣʘʚʘ ʢʦʤʧʦʟʠʮʠʡ, 230 ʦʉ / 2,16 ʢʛ 
ʆʙʨʘʟʮʳ ʀʥʜʝʢʩ ʨʘʩʧʣʘʚʘ,  

ʛ / 10 ʤʠʥ 

ʇɸ Cɺ 30 8,7  

ʇɸ ʉɺ 30 + 5 % ʅʂ ʆ 14,8  

ʇɸ ʉɺ 30 + 10 % ʅʂ ʆ 14,7  

ʇɸ ʉɺ 30 + 5 % ʅʂ 15,5 ʛ 

ʇɸ ʉɺ 30 + 10 % ʅʂ 14,0  

 

ʇʨʦʯʥʦʩʪʴ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʢʦʤʧʦʟʠʮʠʠ ʩʥʠʞʘʝʪʩʷ ʥʘ 6-9,5 % ʩ ʚʚʝʜʝʥʠʝʤ 5 % ʤʘʩʩ. ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʫ-

ʯʫʢʘ ʠ ʥʘ 23-27 % ʩ ʚʚʝʜʝʥʠʝʤ 10 % ʤʘʩʩ, ʥʦ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʠʦʨʘʟʣʘʝʤʳʭ ʢʦʤ-

ʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ. 

ʀʥʜʝʢʩ ʨʘʩʧʣʘʚʘ ʧʦʣʠʤʝʨʘ ʟʘʢʦʥʦʤʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 60-78 % ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʢʦʤʧʦʟʠʮʠʶ ʅʂ ʠ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʚʚʝʜʝʥʥʦʛʦ ʅʂ. 

ʏʝʤ ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʘ ʫʜʘʨʥʦʡ ʚʷʟʢʦʩʪʠ, ʪʝʤ ʣʫʯʰʝ ʤʘʪʝʨʠʘʣ ʩʦʧʨʦʪʠʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. ʆʙ-

ʨʘʟʮʳ ʠʟ ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʣʦʤʘʶʪʩʷ ʣʝʛʢʦ, ʩ ʥʝʙʦʣʴʰʦʡ ʟʘʪʨʘʪʦʡ ʨʘʙʦʪʳ ʥʘ ʨʘʟʨʫʰʝʥʠʝ. ʆʙʨʘʟʮʳ ʠʟ ʧʣʘʩʪʠʯ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘʦʙʦʨʦʪ ï ʪʨʝʙʫʶʪ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʙʦʣʴʰʝʡ ʵʥʝʨʛʠʠ. ʋʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʩ ʚʚʝʜʝʥʠʝʤ 
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ʅʂ ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʘʫʯʫʢʘ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʢʦʤʧʦʟʠʮʠʶ 5 % ʤʘʩʩ. ʥʝʦʯʠʱʝʥʥʦʛʦ 

ʢʘʫʯʫʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʯʠʱʝʥʥʳʤ, ʫʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ ʩʠʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʩ 3 % ʜʦ 13,8 %, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠ-

ʩʫʪʩʪʚʠʝ ʚ ʅʂ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʜʦʙʘʚʦʢ, ʪʘʢʠʭ ʢʘʢ ʙʝʣʢʠ, ʫʛʣʝʚʦʜʳ, ʤʳʣʘ ʠ ʩʘʭʘʨʘ.  

  

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ɹʠʦʧʦʣʠʤʝʨʳ. ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ : http://www.rusplast.com/catalog/biopolymers/. 

2. ɹʠʦʧʦʣʠʤʝʨʳ: ʠʟʫʯʝʥʠʝ ʨʘʟʣʦʞʝʥʠʷ. ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ : http://www.poliolefins.ru/news/ 

otrasl/3389-biopolimery-izuchenie-razlozheniya.htm. 

3. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʙʠʦʧʦʣʠʤʝʨʦʚ. ɹʠʦʨʘʟʣʘʛʘʝʤʳʝ ʧʦʣʠʤʝʨʳ ï cʧʦʩʦʙʥʦʩʪʴ ʧʦʜʚʝʨʛʘʪʴʩʷ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ 

ʨʘʟʣʦʞʝʥʠʶ ʠ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʶ. ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ : http://www.polymery.ru/letter.php? 

n_id=3517&cat_id=3&page_id=2. 

4. ʇʘʨʤʫʭʠʥʘ, ɽ. ʃ. ʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʙʠʦʨʘʟʣʘʛʘʝʤʦʡ ʫʧʘʢʦʚʢʠ / ɽ. ʃ. ʇʘʨʤʫʭʠʥʘ. ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ : http://www.techart.ru/files/publications/biodegradable-package-market.pdf. 

 

ʄʘʪʝʨʠʘʣ ʧʦʩʪʫʧʠʣ ʚ ʨʝʜʘʢʮʠʶ 29.01.16. 

 

 

BIODEGRADABLE MATERIAL BASED ON POLYAMIDE AND NATURAL RUBBER 
 

E.M. Steinberg1, L.A. Zenitova2 

1 6th year Student, 2 Candidate for a Masterôs Degree 

Kazan National Research Technological University, Russia 

 

Abstract. In the world, there is an issue of environment, requiring application of artificial biodegradable poly-

mers. First, creating materials from biodegradable polymers is necessary to address the global environmental concern of 

waste disposal, in particular processing plastic, which is the main packaging material. Material based on a polyamide 

with natural rubber was developed in order to speed up the decomposition of the material after using it. 

Keywords: biodegradability, natural rubber, polyamide, biodegradable material, the modification of the poly-

meric material, structural material. 
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ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ 
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ʆʉʆɹɽʅʅʆʉʊʀ ɼɽʁʉʊɺʀʁ ɹɽʈɹɽʈʀʅ ɹʀʉʋʃʔʌɸʊɸ ʅɸ ʄɽʊɸɹʆʃʀʏɽʉʂʀɽ 

ʀɿʄɽʅɽʅʀʗ ʇʈʀ ʊʆʂʉʀʏɽʉʂʀʍ ʇʆʈɸɾɽʅʀʗʍ ʇɽʏɽʅʀ 
 

 ʄ.ʈ. ɹʘʨʘʪʦʚʘ1, ɸ.ɼ. ʈʘʭʠʤʦʚ2, ʌ.ʄ. ʄʘʜʘʤʠʥʦʚ3 

1 ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʛʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʩ/ʭ 

ʢʫʣʴʪʫʨ, 2 ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʛʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʩ/ʭ ʢʫʣʴʪʫʨ, 3 ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ 

ʌʘʢʫʣʴʪʝʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ɸʥʜʠʞʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʋʟʙʝʢʠʩʪʘʥ 
 

ɸʥʥʦʪʘʮʠʷ. ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʦʡ ʬʦʨʤʦʡ ï ʭʨʦʥʠʯʝʩʢʠʤ ʚʠʨʫʩʥʳʤ ʛʝʧʘʪʠʪʦʤ ï ʙʦʣʝʝʪ 5% ʥʘʩʝʣʝʥʠʷ 

ʟʝʤʥʦʛʦ h ʘʨʘ; ʦʥ ʞʝ ̫ ʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʮʠʨʨʦʟʘ ʠ ʢʘʨʮʠʥʦʤʳ ʧʝʯʝʥʠ ʠ ʟʘʥʠʤʘʝʪ 9 ʤʝʩʪʦ ʩʨʝʜʠ 

ʧʨʠʯʠʥ ʩʤʝʨʪʠ, ʟʘʤʝʪʥʦ ʦʧʝʨʝʞʘʷ ʜʘʞʝ ʉʇʀɼ. ʍʨʦʥʠʯʝʩʢʦʝ ʪʦʢʩʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʧʝʯʝʥʠ ʛʝʣʠʦʪʨʠʥʦʤ 

ʥʘʨʫʰʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʠʪʦʭʦʥʜʨʠʡ, ʦʩʦʙʝʥʥʦ ʅɸɼ-ʟʘʚʠʩʠʤʦʛʦ ʫʯʘʩʪʢʘ ʜʳʭʘ-

ʪʝʣʴʥʦʡ ʮʝʧʠ. ɹʝʨʙʝʨʠʥ ʙʠʩʫʣʴʬʘʪ ʢʦʨʨʠʛʠʨʫʝʪ ʥʘʨʫʰʝʥʥʫʶ ʬʫʥʢʮʠʶ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʤʠʪʦ-

ʭʦʥʜʨʠʡ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ï ʧʨʠ ʦʢʠʩʣʝʥʠʠ ʩʫʢʮʠʥʘʪʘ. ʍʨʦʥʠʯʝʩʢʦʝ ʛʝʣʠʦʪʨʠʥʥʦʝ ʧʦʨʘʞʝʥʠʝ ʧʝʯʝʥʠ ʩ ʧʝʨʝʭʦ-

ʜʦʤ ʚ ʮʠʨʨʦʟ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʣʠʦʪʨʠʥʥʳʡ ʛʝʧʘʪʠʪ, ʙʝʨʙʝʨʠʥ ʙʠʩʫʣʴʬʘʪ, ʮʠʢʣʦʩʧʦʨʠʥ ɸ-ʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʧʦʨʘ 

(ʎʩɸ-ʧʦʨʘ), ʧʝʯʝʥʴ, ʧʝʨʝʢʠʩʥʦʝ ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ (ʇʆʃ), ʬʝʨʤʝʥʪʳ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʰʠʪʳ (ɸʆɿ). 
 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʇʆʃ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ɸʆɿ, ʚʢʣʶʯʘʶʱʠʝ ʢʘʢ ʬʝʨʤʝʥʪʥʳʝ, ʪʘʢ ʠ ʥʝʬʝʨ-

ʤʝʥʪʥʳʝ ʟʚʝʥʴʷ. ɺʘʞʥʳʤʠ ʬʝʨʤʝʥʪʘʤʠ ɸʆɿ ʷʚʣʷʶʪʩʷ ʉʆɼ ʠ ʢʘʪʘʣʘʟʘ. ʇʨʠʯʝʤ, ʝʩʣʠ ʚ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʬʨʘʢ-

ʮʠʠ ʥʘʭʦʜʠʪʩʷ Zn-Mn-ʟʘʚʠʩʠʤʘʷ ʉʆɼ, ʪʦ ʚ ʤʠʢʨʦʩʦʤʘʣʴʥʦ-ʮʠʪʦʟʦʣʴʥʦʡ ï Zn-Cu-ʟʘʚʠʩʠʤʘʷ ʉʆɼ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ʵʪʠʭ ʬʝʨʤʝʥʪʦʚ ʚ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʠ ʤʠʢʨʦʩʦʤʘʣʴʥʦ-ʮʠʪʦʟʦʣʴʥʦʡ ʬʨʘʢʮʠʷʭ ʧʦʢʘʟʘʣʦ ʠʭ ʠʥʛʠʙʠ-

ʨʦʚʘʥʠʝ, ʦʩʦʙʝʥʥʦ ʚ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʬʨʘʢʮʠʠ. 

ʃʝʯʝʥʠʝ ʙʝʨʙʝʨʠʥ ʙʠʩʫʣʴʬʘʪʦʤ ʧʨʠʚʦʜʠʣʦ ʢ ʘʢʪʠʚʘʮʠʠ ʧʦʩʪʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʉʆɼ, ʧʨʠʯʝʤ ʙʦʣʝʝ 

ʯʝʪʢʦ ʵʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʥʘ 1-ʤ ʵʪʘʧʝ ʣʝʯʝʥʠʷ. ʊʘʢ, ʝʩʣʠ ʥʘ 60-ʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʟʥʘʯʝʥʠʷʤ ʥʝʣʝʯʝʥʥʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʚʦʟʨʦʩʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʘ 49%, ʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ï 

2-ʡ ʠ 3-ʡ ʵʪʘʧʳ ʣʝʯʝʥʠʷ ï ʵʪʦ ʧʦʚʳʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʣʠʰʴ 22 ʠ 23,6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʘʨʘʤʝʪ-

ʨʘʤ ʠʥʪʘʢʪʥʳʭ ʢʨʳʩ ʥʘʤʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʣʠʰʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʘ 60-ʝ ʩʫʪʢʠ (ʧʦʚʳʰʝʥʠʝ ʥʘ 14,1%), 

ʪʦʛʜʘ ʢʘʢ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʩʨʦʢʠ ï ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [1, 2, 4], ʦʩʥʦʚʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʢʠʩʣʦʨʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʝʨʝʢʠʩʝʡ ʷʚʣʷʶʪʩʷ: ʬʘʛʦʮʠʪʦʟ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʢʩʠ-

ʜʘʟʥʳʭ ʠ ʦʢʩʠʛʝʥʘʟʥʳʭ ʬʝʨʤʝʥʪʥʳʭ ʩʠʩʪʝʤ, ʤʦʥʦʘʤʠʥʦʦʢʩʠʜʘʟ ʠ ʢʩʘʥʪʠʥʦʢʩʠʜʘʟ. ʊʘʢ, ʦʥʘ ʚʳʜʝʣʷʝʪʩʷ ʢʣʝʪʢʘʤʠ 

ʬʘʛʦʮʠʪʘʤʠ [1, 8, 9] ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʠʩʣʝʥʠʷ ʅɸɼ.ʅ ʠ ʅɸɼʌ.ʅ I ʤʦʣʝʢʫʣʷʨʥʳʤ ʢʠʩʣʦʨʦʜʦʤ. 

ʇʨʦʮʝʩʩʳ ʩʚʦʙʦʜʥʦ-ʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ (ʉʈʆʃ) ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʝʪʢʘʭ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʨʝ-

ʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ. ʄʥʦʛʦʵʪʘʧʥʦʩʪʴ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʝʛʦ ʨʝʛʫʣʷʮʠʶ ʚ ʢʣʝʪʢʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ, 

ʨʝʛʫʣʷʮʠʷ ʇʆʃ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʢʘʢ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ, ʪʘʢ ʠ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʧʨʠʨʦʜʳ [3,5,7]. 

ʅʘ ʵʪʘʧʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʠʩʣʦʨʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʚʝʱʝʩʪʚʘ, ʧʨʝʜʦʪʚʨʘ-

ʱʘʶʱʠʝ ʟʘʨʦʞʜʝʥʠʝ ʵʪʠʭ ʨʘʜʠʢʘʣʦʚ (ʚʠʪʘʤʠʥʳ ɽ, ʂ, ʉ); ʥʘ ʵʪʘʧʝ ʧʝʨʝʭʦʜʘ ʢʠʩʣʦʨʦʜʘ ʢ ʧʝʨʝʢʠʩʠ ʧʨʦʮʝʩʩʳ ʉʈʆʃ 

ʙʣʦʢʠʨʫʶʪʩʷ ʘʢʮʝʧʪʦʨʘʤʠ ʘʥʠʦʥ-ʨʘʜʠʢʘʣʦʚ ʩʫʧʝʨʦʢʩʠʜʘ (ʩʝʨʦʩʦʜʝʨʞʘʱʠʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʤʝʪʠʦʥʠʥ ʠ ʮʠʩʪʝʠʥ, 

ʬʝʨʤʝʥʪʳ ʉʆɼ ʠ ʢʘʪʘʣʘʟʘ); ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʮʝʩʩʘ ʇʆʃ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʚʨʘʱʝʥʠʝ ʛʠʜʨʦʧʝʨʝʢʠʩʝʡ 

ʬʦʩʬʦʣʠʧʠʜʦʚ ʚ ʦʢʩʠʬʦʩʬʦʣʠʧʠʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ, ʢʘʪʘʣʠʟʠʨʫʝʤʦʡ ɻʇʆ. ʇʦʩʣʝʜʥʠʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʜ-

ʚʝʨʛʘʶʪʩʷ ʘʪʘʢʝ ʬʦʩʬʦʣʠʧʘʟʳ ɸʛ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʦʢʩʠʢʠʩʣʦʪʳ [6]. 

ʍʨʦʥʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʬʬʫʟʥʦʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʦʝ ʧʦʨʘʞʝʥʠʝ ʧʝʯʝʥʠ 

ʩ ʝʝ ʬʠʙʨʦʟʦʤ. ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʧʨʦʣʠʬʝʨʘʮʠʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʚ ʧʝʯʝʥʠ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʫʩʪʘ-

ʥʦʚʣʝʥʳ. ʇʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʩʠʥʪʝʟ ʢʦʣʣʘʛʝʥʘ ʠ ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʦʚ ʩʪʠʤʫʣʠʨʫʶʪ ʧʨʦʜʫʢʪʳ ʇʆʃ - ʄɼɸ ʠ 

ʦʩʥʦʚʘʥʠʷ ʰʠʬʬʘ, ʦʩʚʦʙʦʞʜʘʶʱʠʝʩʷ ʠʟ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʭ ʛʝʧʘʪʦʮʠʪʦʚ [1, 5, 6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʯʝʚʠʜʥʦ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʥʘʨʫʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ɸʆɿ ʜʣʷ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ 

ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ ʩʚʦʙʦʜʥʦ-ʨʘʜʠʢʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ. ɽʩʪʴ ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʛʝʧʘʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʧʨʦʷʚʣʷʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘ ʤʝʤʙʨʘʥʘʭ ʢʣʝʪʢʠ, ʷʚ-

ʣʷʶʱʠʭʩʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʦʩʥʦʚʥʳʤ ʤʝʩʪʦʤ ʛʝʥʝʨʘʮʠʠ ʩʫʧʝʨʦʢʩʠʜʘʥʠʦʥʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʯʝʚʠʜʥʦ ʥʘʨʫʰʝʥʠʝ 

ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʤʝʤʙʨʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʢʣʝʪʢʠ, ʘ ʜʘʚʘʝʤʳʝ ʠʤʠ ʵʬʬʝʢʪʳ 

(ʥʝʢʨʦʟ, ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʢʣʝʪʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʭʦʣʝʩʪʘʟ) ʤʦʛʫʪ ʷʚʠʪʴʩʷ ʢʦʥʢʨʝʪʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʦʧʦʩʨʝʜʫʶ-

ʱʠʤʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʝʛʦ ʭʨʦʥʠʟʘʮʠʶ ʧʨʠ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʝʯʝʥʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʛʣʫʪʘʪʠʦʥʘ ʧʦ ʤʝʨʝ ʫʜʣʠʥʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 

                                                           
É ɹʘʨʘʪʦʚʘ ʄ.ʈ., ʈʘʭʠʤʦʚ ɸ.ɼ., ʄʘʜʘʤʠʥʦʚ ʌ.ʄ. / Baratova M.R., Rakhimov A.D., Madaminov F.M., 2016 
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ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʩʷ (ʥʘ 37,1% ʠ 27,8% ʯʝʨʝʟ 90 ʠ 120 ʜʥʝʡ ʦʪ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʨʘ-

ʞʝʥʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʚʧʘʜʘʣʘ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʬʦʥʜʘ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ ʠ 

ʥʘʢʦʧʣʝʥʠʝʤ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʝʛʦ ʬʦʨʤʳ. 
 

ʊʘʙʣʠʮʘ 1 

ɸʢʪʠʚʥʦʩʪʴ ʛʣʫʪʘʪʠʦʥ-ʟʘʚʠʩʠʤʳʭ ʬʝʨʤʝʥʪʦʚ ʚ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ 

ʬʨʘʢʮʠʠ ʚ ʧʝʯʝʥʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ 

ʠ ʩʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɻʇʆ, ʤʢʤʦʣʴ 

rSSr/ʤʠʥ.ʤʛ ʙʝʣʢʘ 

ɻ ST, 

ʤʢʤʦʣʴ/ʤʠʥ.ʤʛ ʙʝʣʢʘ 

ɻʈ, ʤʤʦʣʴ 

ʅɸɼʌ.ʅ/ʤʠʥ.ʤʛ ʙʝʣʢʘ 

60-ʝ ʩʫʪʢʠ 

ʀʥʪʘʢʪʥʘʷ 

ʍɻɻ+ʅ20 

ʍɻɻ+ʙʝʨʙʝʨʠʥ 

16,43+0,61 

13,87+0,71 

27,60+1,46ʘô6 

0,136+0,007 

0,130+0,008 0 

195+0,022ʘô6 

0,614+0,022 

0,434+0,055ʘ 

0,433+0,05 ɻ 

190-ʝ ʩʫʪʢʠ: ʀʥʪʘʢʪʥʘʷ 

ʍɻɻ+ʅ20 

ʍɻɻ+ʙʝʨʙʝʨʠʥ 

18,10+1,45 

11,52+0,64ʘ 

24,70+1,60ʘô6 

0,135+0,012 

0,087+0,008ʘ 

0,198+0,015ʘʙ 

0,607+0,023 

0,403+0,013ʘ 

0,440+0,033 ʘ 

120-ʝ ʩʫʪʢʠ: 

ʀʥʪʘʢʪʥʘʷ 

ʍɻɻ+ʅ20 

ʍɻɻ+ʙʝʨʙʝʨʠʥ 

18,05+0,71 

9,47+0,52ʘ 

24,72+1,15ʘô6 

0,143+0,014 

0,091+0,015ʘ 

0,151 +0,004ʙ 

0,611+0,029 

0,363+0,029ʘ 

0,420+0,058ʘ 

 

ʇʨʠʤʝʯʘʥʠʝ: ʘ ï ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʦʧʳʪʥʦʡ ʠ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʘʤʠ ʜʦʩʪʦʚʝʨʥʳ (ʈ <0,05); ʙ ï ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʣʝ-

ʯʝʥʥʦʡ ʠ ʥʝʣʝʯʝʥʥʦʡ ʛʨʫʧʧʘʤʠ ʜʦʩʪʦʚʝʨʥʳ (ʈ <0,05). ɽʩʣʠ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʛʣʫʪʘʪʠʦʥʘ ʠʤʝʣ ʪʝʥʜʝʥ-

ʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʥʘʯʝʥʠʷʤ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʪʦ ʩʦʜʝʨʞʘʥʠʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʛʣʫʪʘ-

ʪʠʦʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʧʨʝʚʳʰʘʣʦ ʠʭ ʥʘ 22,1%. 
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Abstract. CsA-pore of hepatic mitochondria transfers into an opener status for chronic heliotrine hepatitis with tran-

sition into cirrhosis. Stage phrmacotherapy with berberine bisulphate reduces hyperenzymemia, hyperbilirubinemia, hypercho-

lesterolemia and increases the content of total protein and albumins in blood serum of rats and rabbits. The mentioned changes 

coincide with reduction of inflammatory-destructive processes and decelerating progressing cirrhotic changes in the liver. This 

preparation decreases permeability of mitochondrial membranes for calcium ions, restores functional status of respiratory 

chain of disturbances mitochondria, reduces hyperlipoperoxidation and increases AOD enzymes' activity. 

Keywords: heliotrine hepatitis, berberine bisulphate, cyclosporin A-sensitive pore (CsA-pore), liver, lipid pe-

roxidation (LPO), enzymes of antioxidant defense (AOD).  
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ʋɼʂ 53.098: 576.385: 577.35: 579.222: 612 

 

ɺʆɿɼɽʁʉʊɺʀɽ ɹʀʆʃʆɻʀʏɽʉʂʀ ɸʂʊʀɺʅʓʍ ɺɽʑɽʉʊɺ ʀ ʇʆɺʓʐɽʅʅʆʁ 

ʊɽʄʇɽʈɸʊʋʈʓ ʅɸ ɿɼʆʈʆɺʓɽ ɸɼʀʇʆʎʀʊʓ 

 
 ʆ.ɸ. ʏʝʨʢʘʩʦʚʘ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʉʘʨʘʪʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʜʝʡʩʪʚʠʝ ʫʛʣʝʚʦʜʦʚ ʥʘ ʢʣʝʪʢʠ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʯʝʣʦʚʝʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ (43.5Ñ0.5)0ʉ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʫʛʣʝʚʦʜʦʚ ʫʩʢʦʨʷʪʴ 

ʧʨʦʮʝʩʩ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʟʜʦʨʦʚʳʭ ʧʘʮʠʝʥʪʦʚ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʤʧʣʝʢʩʘ ʣʝʢ-

ʪʠʥ+ʛʣʶʢʦʟʠʜʘʟʘ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʞʠʨʦʚʳʭ ʢʣʝʪʦʢ ʚ ʧʨʦʮʝʩʩʝ ʥʘʛʨʝʚʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʶ ʩʢʦʨʦʩʪʠ ʛʠʙʝʣʠ ʢʣʝʪʦʢ. ʆʙʥʘʨʫʞʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʭʘʨʘʢʪʝʨʝ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʠ ʫʛʣʝʚʦʜʘ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʥʘʛʨʝʚ, ʣʝʢʪʠʥ, L-ʬʫʢʦʟʘ, ɓ-ʛʣʶʢʦʟʠʜʘʟʘ, ʞʠʨʦʚʘʷ ʪʢʘʥʴ. 

 

ɺʚʝʜʝʥʠʝ 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʩ ʪʢʘʥʴʶ 

[3, 8-10]. ɺ ʢʘʯʝʩʪʚʝ ʙʠʦʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʘʚʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪ ʨʘʩʪʠʪʝʣʴʥʳʝ ʣʝʢʪʠʥʳ, ʥʦ ʢʘʢ ʤʘʨʢʝʨʳ, ʘ ʥʝ 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʘʛʝʥʪʳ, ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʧʦʧʪʦʟʥʳʭ ʢʣʝʪʦʢ. ʃʝʢʪʠʥ-ʨʝʮʝʧʪʦʨʥʳʝ ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʛʠʩʪʦ- 

ʠ ʤʦʨʬʦʛʝʥʝʟʘ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʠʭ ʬʫʥʢʮʠʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʘʛʨʝʛʘʮʠʦʥʥʦ-ʤʠʛʨʘʮʠʦʥʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʢʣʝʪʦʢ, ʠʭ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ ʦʪ-

ʜʝʣɹʥʳʤʠ ʢʣʝʪʦʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ [4]. 

ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʤʝʪʦʜʘ ʣʝʢʪʠʥʦʚʦʡ ʛʠʩʪʦʭʠʤʠʠ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʩʝ-

ʣʝʢʪʠʚʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʧʨʠʞʠʟʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʢʘʥʝʚʳʭ ʩʪʨʫʢʪʫʨ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤ, ʢʣʝʪʦʯʥʦʤ ʠ ʪʢʘʥʝʚʦʤ ʫʨʦʚʥʷʭ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʣʝʢʪʠʥʦʚ ʚ ʢʘʯʝʩʪʚʝ ʨʝʘʛʝʥʪʦʚ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʪʨʝʙʫʝʪ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʦʚ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʣʝʪʢʠ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʠʩʢʦʤ ʦʙʱʝʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʞʠʨʦʚʳʭ ʢʣʝʪʦʢ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. 

ʀʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʝʢʪʠʥʘ Azospirillum ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʝʛʦ ʨʦʣʴ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʩ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘʤʠ [5]. 

ɺ ʨʘʙʦʪʘʭ [6, 7] ʥʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʣʝʢʪʠʥʘ ʥʘ ʤʝʤʙʨʘʥʫ ʢʣʝʪʢʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʧʦʚʳ-

ʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʘʢʪʠʚʠʨʫʝʪ ʤʝʭʘʥʠʟʤ ʢʣʝʪʦʯʥʦʡ ʛʠʙʝʣʠ. ʃʝʢʪʠʥ ʙʘʢʪʝʨʠʡ Azospirillum brasilense Sp7, ʠʤʝʶ-

ʱʠʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʢ D-ʛʘʣʘʢʪʦʟʝ ʠ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ ʢ L-ʬʫʢʦʟʝ, ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ 

ʦʙʫʩʣʦʚʣʝʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ, ʤʦʜʠʬʠʢʘʮʠʝʡ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ 

ʬʫʥʢʮʠʠ ʩʘʤʠʭ ʤʝʤʙʨʘʥ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʟʳʚʘʝʪ ʮʝʣʳʡ ʢʘʩʢʘʜ ʠʟʤʝʥʝʥʠʡ ʤʝʪʘʙʦʣʠʟʤʘ ʢʣʝʪʦʢ. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʢʣʝʪʦʢ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʯʝʣʦʚʝʢʘ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʜʢʦʞʥʳʡ ʞʠʨ ʯʝʣʦʚʝʢʘ ʠʟ ʦʙʣʘʩʪʠ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ 

ʠ ʷʛʦʜʠʮ ʧʘʮʠʝʥʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʧʦʜʢʦʞʥʳʡ ʞʠʨ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ, ʩʢʣʦʥʥʦʛʦ ʢ ʦʞʠʨʝʥʠʶ (ʉʂʆ) (ʀʄʊ 25-

29,9 ʢʛ/ʤ2). ɺʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʣʷʣ 35 ï 40 ʣʝʪ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʦ ʤʝʪʦʜʠʢʝ, ʢʦʪʦʨʘʷ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʘ ʚ ʨʘʙʦʪʝ [7]. 

ɺ ʢʘʯʝʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʫʛʣʝʚʦʜʦʚ), ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʀʥʩʪʠʪʫʪʦʤ 

ʙʠʦʭʠʤʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʈɸʅ (ʈʦʩʩʠʷ, ʉʘʨʘʪʦʚ): L-ʬʫʢʦʟʦʩʧʝʮʠʬʠʯʥʳʡ ʣʝʢʪʠʥ 

ʙʘʢʪʝʨʠʡ ʨʦʜʘ Azospirillum brasilense Sp7 ʧʦʩʣʝ ʦʯʠʩʪʢʠ (ʯʠʩʪʳʡ) ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 35 ʤʢʛ/ʤʣ [5]; ʬʝʨʤʝʥʪ ɓ-ʛʣʶ-

ʢʦʟʠʜʘʟʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 1,5 ʤʛ/ʤʣ [1]; ʩʘʭʘʨ L-ʬʫʢʦʟʫ (6-ʜʝʟʦʢʩʠʛʘʣʘʢʪʦʟʘ) ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,3 ʄ [6]. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʙʳʣʘ ʩʦʙʨʘʥʥʘ ʠʟ ʤʠʢʨʦʩʢʦʧʘ (ʄʌʅ-11 NXA1951), ʮʠʬʨʦʚʦʛʦ ʬʦʪʦʘʧʧʘʨʘʪʘ 

(Nikon coolpix 995), ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʇʂ ʠ ʪʝʨʤʦʩʪʦʣʠʢʘ, ʥʘ ʢʦʪʦʨʳʡ ʧʦʤʝʱʘʣʠʩʴ ʦʙʨʘʟʮʳ [12]. 

ʉʧʦʩʦʙʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʫʛʣʝʚʦʜʦʚ ʠʥʛʠʙʠʨʦʚʘʪʴ ʠʣʠ ʘʢʪʠʚʠʨʦʚʘʪʴ ʫʛʣʝʨʦʜʥʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʣʝʢʪʠʥʘ 

ʧʨʦʚʝʨʷʣʠ ʩʤʝʰʠʚʘʥʠʝʤ ʨʘʚʥʳʭ ʦʙʲʸʤʦʚ (1:1) ʨʘʩʪʚʦʨʘ ʣʝʢʪʠʥʘ ʠ ʨʘʩʪʚʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʛʣʝʚʦʜʘ, ʥʘʧʨʠ-

ʤʝʨ, ʬʫʢʦʟʳ. ʉʤʝʩʴ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʧʦʩʪʫʧʘʣʠ 

ʠ ʩ ʛʣʶʢʦʟʠʜʘʟʦʡ. ʇʦʩʣʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʩʤʝʰʘʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʦʚʦʜʠʣʠ ʦʙʨʘʙʦʪʢʫ ʦʙʨʘʟʮʦʚ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʵʪʠʤʠ ʨʘʩʪʚʦʨʘʤʠ. 

ʊʦʥʢʠʝ ʩʨʝʟʳ ʞʠʨʦʚʦʡ ʪʢʘʥʠ, ʧʦʜʚʝʨʛʰʠʝʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʙʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʤʝʱʘʣʠ ʚʦ ʚʣʘʞʥʫʶ ʩʨʝʜʫ 

ʯʘʰʢʠ ʇʝʪʨʠ ʥʘ 30 ʤʠʥʫʪ. ɺʣʘʞʥʘʷ ʩʨʝʜʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʩʳʭʘʥʠʷ ʦʙʨʘʟʮʦʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. ʇʦ 

ʠʩʪʝʯʝʥʠʶ 30 ʤʠʥʫʪ ʦʙʨʘʟʮʳ ʧʨʦʤʳʚʘʣʠ ʬʦʩʬʘʪʥʦ-ʩʦʣʝʚʳʤ ʙʫʬʝʨʦʤ (PBS) ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ (ʚ ʛ/ʣ): NaCl ï 8,5; 

Na2HPO4Ĭ2H2O ï 1,34; NaH2PO4Ĭ2H2O ï 0,39; pH ï 7,4. ʇʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʩ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ 
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30 

 

ʘʜʠʧʦʮʠʪʘʤʠ ʧʦʤʝʱʘʣʠ ʥʘ ʪʝʨʤʦʩʪʦʣʠʢ, ʢʦʪʦʨʳʡ ʬʠʢʩʠʨʦʚʘʣʩʷ ʩ ʧʦʤʦʱʴʶ ʟʘʞʠʤʦʚ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʦʣʠʢʝ ʤʠʢʨʦ-

ʩʢʦʧʘ, ʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʣʠ. ɺ ʭʦʜʝ ʥʘʙʣʶʜʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʦʙʨʘʟʮʝ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʧʦʩʪʦʷʥʥʦʡ ʚ ʧʨʝʜʝʣʘʭ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʦʡ ʛʠʧʝʨʪʝʨʤʠʠ (43,5 ° 0,5)ÜC [2, 11]. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʦʙʨʘʟʮʳ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʠʝʩʷ ʥʘʛʨʝʚʫ, ʘ ʪʘʢʞʝ 

ʦʙʨʘʟʮʳ, ʥʝ ʦʙʨʘʙʦʪʘʥʥʳʝ ʙʠʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʥʦ ʥʘʭʦʜʠʚʰʠʝʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ. ʕʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʜʚʝʨʛʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ɺʩʝ ʵʢʩʧʝʨʠʤʝʥʪʳ in vitro ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʝ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʊʘʢ ʢʘʢ ʜʣʷ ʘʜʠʧʦʮʠʪʦʚ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʣʝʢʪʠʥʘ ʥʝ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʦʣʠ, ʯʪʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʨʘ-

ʙʦʪʝ [6], ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʬʫʢʦʟʘ, çʩʠʜʷʱʘʷè ʥʘ ʣʝʢʪʠʥʝ, ʘʢʪʠʚʥʘ. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʝʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʉʂʆ. ɺʠʜʠʤ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʢʨʠʚʳʭ ʩʭʦʞ. ʀʤʝʝʪʩʷ ʥʝ-

ʙʦʣʴʰʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʘ ʚ ʧʝʨʚʳʝ 15 ï 20 ʤʠʥʫʪ ʥʘʛʨʝʚʘ, ʟʘʪʝʤ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʳʡ ʫʯʘʩʪʦʢ. ʊʨʝʪʠʡ ʫʯʘʩʪʦʢ 

ï ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʘ ʢʣʝʪʦʢ ʜʦ ʠʭ ʛʠʙʝʣʠ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʙʨʘʟʮʘʭ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʪʫʯʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʣʝʢʪʠʥʦʤ ʩ ʟʘʙʣʦʢʠʨʦʚʘʥʥʳʤ ʛʘʧʪʝʥʦʤ L-ʬʫʢʦʟʦʡ ʮʝʥʪʨʦʤ ʠ ʯʠʩʪʳʤ ʨʘʩʪʚʦʨʦʤ ʬʫʢʦʟʳ (ʨʠʩ. 1), ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʚʦ ʚʨʝʤʝʥʠ ʛʠʙʝʣʠ ʘʜʠʧʦʮʠʪʦʚ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʢʣʝʪʢʠ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʙʣʦʢʠʨʦʚʘʥ-

ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʣʝʢʪʠʥʘ, ʚʨʝʤʷ ʛʠʙʝʣʠ ʩʦʩʪʘʚʣʷʣʦ 80Ñ5 ʤʠʥʫʪ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʚʦʨʦʤ ʬʫʢʦʟʳ ï 55Ñ5 ʤʠʥʫʪ. 

ɼʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʬʫʢʦʟʘ ʥʝ ʦʢʘʟʳʚʘʣʘ ʠʥʛʠʙʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʛʠʙʝʣʴ ʘʜʠʧʦʮʠʪʦʚ, ʘ 

ʥʘʦʙʦʨʦʪ ʩʪʠʤʫʣʠʨʦʚʘʣʘ ʝʸ. ɺʦʟʤʦʞʥʦ, ʦʥʘ ʫʯʘʩʪʚʫʝʪ ʚ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʢʦʪʦʨʳʝ ʠʥʜʫʮʠʨʫʶʪ ʛʠʙʝʣʴ 

ʢʣʝʪʦʢ. 
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ɺʨʝʤʷ ʥʘʛʨʝʚʘ, ʤʠʥ.

 ʬʫʢʦʟʘ

 ʣʝʢʪʠʥ ʩ ʟʘʙʣʦʢʠʨʦʚʘʥʥʦʡ

          L-ʬʫʢʦʟʦʡ ʮʝʥʪʨʦʤ

 ʯʠʩʪʳʡ ʣʝʢʪʠʥ

 ʜʝʡʩʪʚʠʝ ʪʦʣʴʢʦ ʪʝʤʧʝʨʘʪʫʨʳ

 
 

ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʛʠʙʝʣʠ ʘʜʠʧʦʮʠʪʦʚ ʪʫʯʥʦʛʦ ʯʝʣʦʚʝʢʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʙʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚʦ ʚʨʝʤʝʥʠ. 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʥʘʣʠʟʠʨʫʷ ʚʳʰʝʧʨʠʚʝʜʸʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʘʢʪʠʚʘʮʠʠ ʛʠʙʝʣʠ ʢʣʝʪʦʢ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ L-ʬʫʢʦʟʫ, ʥʘ ʚʪʦʨʦʤ ï ʘʢʪʠʚʥʳʡ ʠ ʥʝʘʢʪʠʚʥʳʡ ʣʝʢʪʠʥʳ ʘʟʦʩʧʠʨʠʣʣ. ʕʪʦ 

ʭʦʨʦʰʦ ʚʠʜʥʦ ʥʘ ʨʠʩ. 1, ʛʜʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʀ ʚ ʪʦʤ, ʠ ʚ ʜʨʫʛʦʤ ʩʣʫʯʘʝ, ʣʝʢʪʠʥ ʩ 

ʙʣʦʢʠʨʦʚʘʥʥʦʡ L-ʬʫʢʦʟʦʡ ʮʝʥʪʨʦʤ, ʘʢʪʠʚʠʨʫʝʪ ʩʢʦʨʦʩʪʴ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ʧʨʠʤʝʨʥʦ ʚ 1,5 ʨʘʟʘ, ʘ ʯʠʩʪʳʡ ʨʘʩʪʚʦʨ L-

ʬʫʢʦʟʳ ï ʚ 2 ʨʘʟʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʦʨ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʚʳʩʪʫʧʘʶʪ ʣʝʢʪʠʥ, ʬʫʢʦʟʘ ʠ ʣʝʢʪʠʥ, ʟʘʙʣʦʢʠʨʦʚʘʥʥʳʡ L-

ʬʫʢʦʟʦʡ, ʦʢʘʟʳʚʘʝʪ ʘʢʪʠʚʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʘʜʠʧʦʮʠʪʳ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. 

ʀʟʚʝʩʪʥʦ [1], ʯʪʦ ʣʝʢʪʠʥ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Azospirillum brasilense Sp7 ʧʨʦʷʚʣʷʝʪ ʘʢʪʠʚʥʦʩʪʴ ʢ ʬʝʨʤʝʥʪʫ ɓ-ʛʣʶʢʦ-

ʟʠʜʘʟʘ. ɹʳʣʦ ʠʟʫʯʝʥʦ ʜʝʡʩʪʚʠʝ ʥʘ ʘʜʠʧʦʮʠʪʳ ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 7,5 ʤʢʛ/ʤʣ, ʘ ʪʘʢʞʝ ʜʝʡʩʪʚʠʝ ʨʘʩʪʚʦʨʘ 

ʣʝʢʪʠʥ+ʬʝʨʤʝʥʪ ʥʘ ʘʜʠʧʦʮʠʪʳ. ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʚʤʝʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʨʘʩʪʚʦʨʘ ʣʝʢʪʠʥ+ʬʝʨʤʝʥʪ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʪʦʛʦ ʨʠʩʫʥʢʘ, ʘʜʠʧʦʮʠʪʳ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʪʫʯʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʩʨʝʜʥʝʤ ʛʠʙʥʫʪ ʟʘ 20Ñ5 ʤʠ-

ʥʫʪ, ʘ ʞʠʨʦʚʳʝ ʢʣʝʪʢʠ ʯʝʣʦʚʝʢʘ, ʙʦʣʴʥʦʛʦ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʟʘ 50Ñ5 ʤʠʥʫʪ. ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩ ʧʨʝʜʳʜʫʱʠʤʠ, ʪʦ ʫʚʠʜʠʤ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʘʟʥʠʮʫ. ɺʦ-ʧʝʨʚʳʭ, ʚʨʝʤʷ ʛʠʙʝʣʠ ʘʜʠʧʦʮʠʪʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʘʩʪʚʦ-

ʨʦʤ ʣʝʢʪʠʥ+ʬʝʨʤʝʥʪ (ʨʠʩ. 2), ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 35Ñ5 ʤʠʥʫʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ 

ʢʣʝʪʢʘʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʬʫʢʦʟʦʡ, ʣʝʢʪʠʥʦʤ (ʨʠʩ. 1) (ʚʨʝʤʷ ʛʠʙʝʣʠ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʦ 55Ñ5 ʤʠʥ). ɺʩʸ ʵʪʦ ʛʦʚʦ-

ʨʠʪ ʦ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʣʝʢʪʠʥ+ʬʝʨʤʝʥʪ. ɺʦ-ʚʪʦʨʳʭ, ʩʢʦʨʦʩʪʴ ʛʠʙʝʣʠ ʢʣʝʪʦʢ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʘʩ-

ʪʚʦʨʦʤ ʣʝʢʪʠʥ+ʬʝʨʤʝʥʪ, ʚ 6 ï 6,5 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʢʣʝʪʦʢ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʪʦʣʴʢʦ ʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʳ (ʨʠʩ. 

1), ʛʜʝ ʚʨʝʤʷ ʛʠʙʝʣʠ ʩʦʩʪʘʚʣʷʣʦ 130Ñ10 ʤʠʥʫʪ. 
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ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʛʠʙʝʣʠ ʘʜʠʧʦʮʠʪʦʚ ʪʫʯʥʦʛʦ ʯʝʣʦʚʝʢʘ ʧʨʠ ʥʘʛʨʝʚʝ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʘʩʪʚʦʨʦʤ ʬʝʨʤʝʥʪʘ  

ɓ-ʛʣʶʢʦʟʠʜʘʟʘ. 0,02<ʨ<0,05 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩ ʣʝʢʪʠʥ+ʬʝʨʤʝʥʪ ʘʢʪʠʚʠʨʫʝʪ ʛʠʙʝʣʴ ʞʠʨʦʚʳʭ ʢʣʝʪʦʢ ʪʢʘʥʠ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʪʘʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʘʢ ʣʝʢʪʠʥʘ, ʪʘʢ ʠ ʬʝʨʤʝʥʪʘ ɓ-ʛʣʶʢʦʟʠʜʘʟʘ. 

ɺʳʷʩʥʠʤ, ʢʘʢ ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ɓ-ʛʣʶʢʦʟʠʜʘʟʘ ʥʘ ʘʜʠʧʦʮʠʪʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʣʝʪʢʠ ʞʠʨʦʚʦʡ 

ʪʢʘʥʠ ʉʂʆ ʛʠʙʥʫʪ ʚ ʩʨʝʜʥʝʤ ʟʘ 55 Ñ5 ʤʠʥʫʪ. ʉʨʘʚʥʠʚʘʷ ʜʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ ʢʣʝʪʢʘʭ, 

ʦʙʨʘʙʦʪʘʥʥʳʭ L-ʬʫʢʦʟʦʡ (ʨʠʩ. 1), ʚʠʜʠʤ ʘʙʩʦʣʶʪʥʫʶ ʧʦʚʪʦʨʷʝʤʦʩʪʴ: ʘʜʠʧʦʮʠʪʳ ʛʠʙʥʫʪ ʟʘ ʦʜʠʥʘʢʦʚʳʝ ʧʨʦʤʝ-

ʞʫʪʢʠ ʚʨʝʤʝʥʠ. 
 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʨʝʜʫʢ-

ʮʠʠ ʧʦʜʢʦʞʥʦʡ ʞʠʨʦʚʦʡ ʢʣʝʪʯʘʪʢʠ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʪʝʨʘʧʠʠ. 
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Abstract. The effect of carbohydrates on human adipose tissue cells is studied. The research was conducted at 

the temperature of (43.5Ñ0.5)0ʉ. During the research, it was found that certain carbohydrates showed the ability to fasten 

the death process of adipose tissue cells of healthy subjects. The results of lectin+glycosidase complex affecting structural 

changes of adipose tissue cells during thermal action are presented. Special focus is on the examination of the speed of 

cell death. The differences in the character of cell death under the effects of temperature and carbohydrate as well as 

temperature and complexes are discovered. 
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ʃɸɿɽʈʅʆɽ ʆʈʋɾʀɽ: ʇʈʆɹʃɽʄʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ 
 

 ɺ.ɺ. ɸʧʦʣʣʦʥʦʚ, ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ 

ʀʥʩʪʠʪʫʪ ʦʙʱʝʡ ʬʠʟʠʢʠ ʠʤ. ɸ.ʄ. ʇʨʦʭʦʨʦʚʘ ʈɸʅ (ʄʦʩʢʚʘ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʃʘʟʝʨʥʦʝ ʦʨʫʞʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʠʜ ʦʨʫʞʠʷ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯ-

ʥʦʝ ʥʘʧʨʘʚʣʝʥʥʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʛʝʥʝʨʠʨʫʝʤʦʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʢʚʘʥʪʦʚʦʡ 

ʵʣʝʢʪʨʦʥʠʢʠ. ɽʛʦ ʧʦʨʘʞʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʤ ʠ ʫʜʘʨʥʦ-ʠʤʧʫʣʴʩʥʳʤ ʚʦʟʜʝʡ-

ʩʪʚʠʝʤ, ʢʦʪʦʨʦʝ, ʩ ʫʯʝʪʦʤ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʨʘʟʨʫ-

ʰʝʥʠʶ (ʨʘʩʧʣʘʚʣʝʥʠʶ, ʠʩʧʘʨʝʥʠʶ ʠʣʠ ʚʦʟʛʦʥʢʝ) ʢʦʨʧʫʩʘ ʧʦʨʘʞʘʝʤʦʛʦ ʦʙʲʝʢʪʘ (ʨʘʢʝʪʳ, ʩʘʤʦʣʝʪʘ ʠ ʜʨ.). ʇʨʠ 

ʨʘʙʦʪʝ ʚ ʠʤʧʫʣʴʩʥʦ-ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠ ʫʜʘʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, 

ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʣʘʟʤʳ. ʇʦʷʚʣʝʥʠʝ ʧʣʘʟʤʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʝʜʝʪ ʢ ʛʝʥʝʨʘʮʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʙʲʝʢʪʘ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʦʚ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. ʉʝʛʦʜʥʷ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤʠ ʜʣʷ ʙʦʝʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʩʯʠʪʘʶʪʩʷ ʣʘʟʝʨʳ ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʥʘ ʦʩʥʦʚʝ ʤʦʣʝʢʫʣ HF/DF, ʦʪʣʠʯʘʶʱʠʝʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʩʦʦʪ-

ʥʦʰʝʥʠʝʤ ʚʝʩʘ ʢ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ (ʤʝʥʝʝ 10 ʢʛ ʥʘ ʢʠʣʦʚʘʪʪ). ʊʚʝʨʜʦʪʝʣʴʥʳʡ ʣʘʟʝʨ ʩʧʝʮʠʘʣʠʩʪʳ ʉʐɸ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʩʠʩʪʝʤ ʣʘʟʝʨʥʦʛʦ ʦʨʫʞʠʷ ʤʦʙʠʣʴʥʦʛʦ ʙʘʟʠʨʦʚʘʥʠʷ, ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʙʦʨʴʙʳ ʩ ʙʘʣʣʠʩʪʠʯʝʩʢʠʤʠ ʠ ʢʨʳʣʘʪʳʤʠ ʨʘʢʝʪʘʤʠ, ʩʘʤʦʣʝʪʘʤʠ, ʢʦʩʤʠʯʝʩʢʠʤʠ ʘʧʧʘʨʘʪʘʤʠ 

ʠ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʇɺʆ ʠ ɺʂʆ. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʦʪʤʝʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥ-

ʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʣʘʟʝʨʥʦʛʦ ʦʨʫʞʠʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʝʨʝʭʦʜʦʤ ʦʪ ʧʨʠʥʮʠʧʘ ʣʘʤʧʦʚʦʡ ʥʘʢʘʯʢʠ 

ʝʛʦ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢ ʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʘʢʘʯʢʝ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʥʳʭ ʜʠʦʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʠʟʣʫʯʝʥʠʷ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʜʣʠʥʘʤʠ ʚʦʣʥ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʚʝʨʜʦʪʝʣʴʥʳʡ ʣʘʟʝʨ ʥʝ ʪʦʣʴʢʦ 

ʜʣʷ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʮʝʣʴ, ʥʦ ʠ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ (ʫʤʥʦʛʦ) ʧʦʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʝʨʝ-

ʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʠʩʪʝʤʝ ʦʨʫʞʠʷ (ʦʙʥʘʨʫʞʝʥʠʝ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʮʝʣʝʡ ʠ ʪʦʯʥʦʝ ʥʘʚʝʜʝʥʠʝ ʥʘ ʥʠʭ 

ʣʫʯʘ ʤʦʱʥʦʛʦ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʥʦʛʦ ʣʘʟʝʨʘ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʱʥʳʝ ʣʘʟʝʨʳ, ʪʚʝʨʜʦʪʝʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʜʠʩʢʦʚʘʷ ʛʝʦʤʝʪʨʠʷ, ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ 

ʠʤʧʫʣʴʩʥʦ-ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʚʦʟʜʫʰʥʦ-ʢʦʩʤʠʯʝʩʢʘʷ ʦʙʦʨʦʥʘ. 

 

ɺ ʟʘʨʫʙʝʞʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʉʄʀ ʚʩʝ ʯʘʱʝ ʧʦʷʚʣʷʶʪʩʷ ʩʦʦʙʱʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʚ ʉʐɸ ʘʢʪʠʚʥʦ ʚʝʜʫʪʩʷ 

ʨʘʟʨʘʙʦʪʢʠ ʣʘʟʝʨʥʦʛʦ ʦʨʫʞʠʷ. ʏʝʛʦ ʜʦʙʠʣʠʩʴ ʘʤʝʨʠʢʘʥʮʳ? ʂʘʢ ʪʘʢʦʝ ʦʨʫʞʠʝ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʩʧʦ-

ʩʦʙʳ ʚʦʦʨʫʞʝʥʥʦʡ ʙʦʨʴʙʳ? ɺʝʜʫʪʩʷ ʣʠ ʘʥʘʣʦʛʠʯʥʳʝ ʨʘʙʦʪʳ ʚ ʈʦʩʩʠʠ? ʅʘ ʵʪʠ ʠ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ ʤʳ ʧʦʩʪʘʨʘʝʤʩʷ 

ʦʪʚʝʪʠʪʴ ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʯʠʪʘʪʝʣʶ ʩʪʘʪʴʝ. ɼʣʷ ʥʘʯʘʣʘ ʭʦʪʠʤ ʧʨʦʮʠʪʠʨʦʚʘʪʴ ʚʳʜʝʨʞʢʫ ʠʟ ʩʪʘʪʴʠ ʚ ʘʤʝʨʠʢʘʥʩʢʦʤ 

ʞʫʨʥʘʣʝ ʥʘʯʘʣʘ ʣʘʟʝʨʥʦʡ ʵʨʳ [15], ʢʦʪʦʨʳʡ ʧʠʩʘʣ: çʉ ʤʦʤʝʥʪʘ ʦʪʢʨʳʪʠʷ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ ʧʦʰʣʠ ʨʘʟʛʦʚʦʨʳ ʦ çʣʫ-

ʯʘʭ ʩʤʝʨʪʠè, ʢʦʪʦʨʳʝ ʩʜʝʣʘʶʪ ʨʘʢʝʪʳ ʠ ʨʘʢʝʪʥʫʶ ʪʝʭʥʠʢʫ ʫʩʪʘʨʝʚʰʠʤʠè. ɸ ʪʝʧʝʨʴ ʦ ʪʦʤ, ʢʘʢ ʚ ʵʪʦʡ ʩʬʝʨʝ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʦʙʩʪʦʷʪ ʜʝʣʘ ʩʝʛʦʜʥʷ. ʈʦʩʩʠʠ ʚʩʝʛʜʘ ʙʳʣʦ ʚʘʞʥʦ ʥʝ ʦʪʩʪʘʪʴ ʦʪ ʜʨʫʛʠʭ ʙʦʣʝʝ ʙʦʛʘʪʳʭ ʧʘʨʪʥʝʨʦʚ-ʢʦʥʢʫ-

ʨʝʥʪʦʚ. ʉʝʡʯʘʩ ʚ ʉʐɸ ʥʘ ʩʤʝʥʫ ʭʠʤʠʯʝʩʢʠʤ ʣʘʟʝʨʘʤ ʠʜʫʪ ʪʚʝʨʜʦʪʝʣʴʥʳʝ (ʪ/ʪ) ʣʘʟʝʨʥʳʝ ʩʠʩʪʝʤʳ ʩ ʧʦʣʫʧʨʦʚʦʜ-

ʥʠʢʦʚʦʡ (ʧ/ʧ) ʥʘʢʘʯʢʦʡ. ʆʛʨʦʤʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʭʠʤʠʯʝʩʢʠʭ ʣʘʟʝʨʦʚ ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʦʟʜʘʥʠʷ ʛʨʦʤʦʟʜʢʦʡ ʠ ʪʷʞʝʣʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʠʪʘʥʠʷ ʣʘʟʝʨʘ, ʭʠʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʷʚʣʷʣʘʩʴ ʠʩ-

ʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ. ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʵʪʠʭ ʩʠʩʪʝʤ ʧʦ ʩʝʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ ʠ ʛʨʦ-

ʤʦʟʜʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʩʝʛʦʜʥʷ ʩʪʘʚʢʘ ʜʝʣʘʝʪʩʷ ʥʘ ʪ/ʪ ʣʘʟʝʨʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʛʦʨʘʟʜʦ ʥʘʜʝʞʥʝʝ, 

ʣʝʛʯʝ, ʢʦʤʧʘʢʪʥʝʝ, ʧʨʦʱʝ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʙʝʟʦʧʘʩʥʝʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʯʝʤ ʭʠʤʠʯʝʩʢʠʝ ʣʘʟʝʨʳ. ʃʘʟʝʨʥʳʝ ʜʠ-

ʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʥʘʢʘʯʢʠ ʘʢʪʠʚʥʦʛʦ ʪʝʣʘ ʣʘʟʝʨʘ, ʣʝʛʢʦ ʩʦʚʤʝʩʪʠʤʳ ʩ ʥʠʟʢʦʚʦʣʴʪʥʦʡ ʷʜʝʨʥʦʡ ʠ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʝʪʠʢʦʡ ʠ ʥʝ ʪʨʝʙʫʶʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʘʚʪʦʨʳ ʤʥʦʛʠʭ ʧʨʦʝʢʪʦʚ ʩʯʠʪʘʶʪ ʚʦʟ-

ʤʦʞʥʳʤ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʫʶ ʚʳʭʦʜʥʫʶ ʤʦʱʥʦʩʪʴ ʚ ʩʣʫʯʘʝ ʪ/ʪ ʣʘʟʝʨʘ, ʨʘʟʤʝʱʝʥʥʦʛʦ ʚ ʪʦʤ ʞʝ ʦʙʲʝʤʝ ʘʚʠʘʮʠʦʥ-

ʥʦʛʦ ʥʦʩʠʪʝʣʷ. ɺʝʜʴ ʪʚʝʨʜʦʝ ʪʝʣʦ ʠʤʝʝʪ ʥʘʤʥʦʛʦ ʧʦʨʷʜʢʦʚ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʫʶ ʧʣʦʪʥʦʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʦʡ 

ʭʠʤʠʯʝʩʢʦʛʦ ʣʘʟʝʨʘ. ɺʦʧʨʦʩ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʘʢʘʯʢʠ ʘʢʪʠʚʥʦʡ ʩʨʝʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʚ ʫʩʣʦ-

ʚʠʷʭ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʙʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʉʝʛʦʜʥʷ ʫʨʦʚʝʥʴ ʨʘʟʨʘʙʦʪʦʢ ʪ/ʪ ʣʘʟʝʨʦʚ ʚ ʉʐɸ ʧʨʠʙʣʠ-

ʞʘʝʪʩʷ ʢ ʟʥʘʯʝʥʠʶ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ 500 ʢɺʪ. ʆʜʥʘʢʦ ʜʦʩʪʠʞʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʚʳʭʦʜʥʦʡ 

ʤʦʱʥʦʩʪʠ ʣʘʟʝʨʘ ʚ ʩʪʘʥʜʘʨʪʥʦʡ ʠ ʫʞʝ ʦʪʨʘʙʦʪʘʥʥʦʡ ʤʥʦʛʦʤʦʜʫʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʨʫʜʥʦʨʝʘʣʠʟʫ-

ʝʤʦʡ ʟʘʜʘʯʝʡ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʚ ʜʦʩʪʠʞʝʥʠʠ ʙʦʣʴʰʝʛʦ ʫʨʦʚʥʷ ʤʦʱʥʦʩʪʠ ʜʣʷ ʪ/ʪ ʣʘʟʝʨʘ ʩ ʧ/ʧ ʥʘʢʘʯʢʦʡ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʥʦʛʦ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʘʟʝʨʥʳʭ ʤʦ-

ʙʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʃʘʟʝʨʳ ʤʦʱʥʦʩʪʴʶ 100 ʢɺʪ ʢʦʤʧʘʥʠʡ: Textron ʠ Northrop Grumman ʩʦʩʪʦʷʪ ʠʟ ʙʦʣʴʰʦʛʦ 
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ʯʠʩʣʘ ʣʘʟʝʨʥʳʭ ʤʦʜʫʣʝʡ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʜʦ ʫʨʦʚʥʷ ʚ ʥʝʩʢʦʣʴʢʦ ʄɺʪ ʧʨʠʚʝ-

ʜʝʪ ʢ ʤʥʦʛʠʤ ʜʝʩʷʪʢʘʤ ʪʘʢʠʭ ʤʦʜʫʣʝʡ, ʯʪʦ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʨʝʘʣʠʟʫʝʤʦʡ ʟʘʜʘʯʝʡ.  

ʂʦʤʧʘʥʠʷ çʅʦʨʪʨʦʧè ʫʞʝ ʧʨʝʜʩʪʘʚʠʣʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʡ ʪʘʢʪʠʯʝʩʢʠʡ ʪ/ʪ ʣʘʟʝʨ ʤʦʱʥʦʩʪʴʶ 105 ʢɺʪ ʠ 

ʥʘʤʝʨʝʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʝʛʦ ʤʦʱʥʦʩʪʴ. ɺʧʦʩʣʝʜʩʪʚʠʠ çʛʠʧʝʨʙʦʣʦʠʜʳè ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʥʘ ʥʘʟʝʤʥʳʝ, ʤʦʨʩʢʠʝ ʠ ʚʦʟʜʫʰʥʳʝ ʧʣʘʪʬʦʨʤʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʝʯʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʜʝʪ ʦ ʪʘʢʪʠʯʝʩʢʦʤ ʃʆ, ʪ.ʝ. 

ʦ ʩʠʩʪʝʤʘʭ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʥʝʙʦʣʴʰʠʭ ʜʘʣʴʥʦʩʪʷʭ. ʄʦʱʥʦʩʪʴ ʣʘʟʝʨʘ ï ʵʪʦ ʝʩʪʴ ʚʳʜʝʣʷʝʤʘʷ ʣʘʟʝʨʦʤ ʵʥʝʨʛʠʷ ʚ 

ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʙʲʝʢʪʦʤ ʝʝ ʥʘʜʦ ʩʨʘʚʥʠʚʘʪʴ ʩ ʧʦʪʝʨʷʤʠ ʥʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʤʘʪʝʨʠ-

ʘʣʘ, ʥʘ ʥʘʛʨʝʚ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʠ ʩ ʜʦʣʝʡ ʣʘʟʝʨʥʦʡ ʤʦʱʥʦʩʪʠ, ʠʜʫʱʝʡ ʥʘ ʦʪʨʘʞʝʥʠʝ ʦʪ ʦʙʲʝʢʪʘ. 

ʆʪʩʶʜʘ ʚʠʜʥʦ, ʯʪʦ ʛʨʝʪʴ ʦʙʲʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʞʥʦ ʠ ʣʘʟʝʨʥʦʡ ʫʢʘʟʢʦʡ, ʥʦ ʛʨʝʪʴ ʧʨʠʜʝʪʩʷ ʦʯʝʥʴ ʜʦʣʛʦ. ɺ ʩʘʤʦʤ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʦʱʥʦʩʪʴ ʣʘʟʝʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʢʘʯʢʠ ʘʢʪʠʚʥʦʡ ʩʨʝʜʳ ʠ ʝʝ ʨʘʟʤʝʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʚʚʦʜ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʵʥʝʨʛʠʠ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʧʨʝʜʝʣʴʥʦ 

ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ. ʅʦ ʟʜʝʩʴ ʝʩʪʴ ʦʯʝʥʴ ʚʘʞʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ï ʦʙʨʘʟʦʚʘʥʠʝ ʧʣʘʟʤʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʲʝʢʪʘ, ʟʘʪʨʫʜ-

ʥʷʶʱʝʡ ʧʨʦʭʦʞʜʝʥʠʝ ʠʟʣʫʯʝʥʠʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʦʱʥʳʝ ʣʘʟʝʨʥʳʝ ʩʠʩʪʝʤʳ ʩʝʛʦʜʥʷ ʨʘʙʦʪʘʶʪ ʠʤʝʥʥʦ ʚ ʵʪʦʤ 

ʜʦʧʣʘʟʤʝʥʥʦʤ ʨʝʞʠʤʝ. ʅʦ ʤʦʞʥʦ ʧʨʠʨʫʯʠʪʴ ʠ ʧʣʘʟʤʝʥʥʳʡ ʨʝʞʠʤ ʚʚʦʜʘ ʵʥʝʨʛʠʠ, ʥʦ ʜʣʷ ɻ ʪʦʛʦ ʥʫʞʥʦ ʥʘʡʪʠ ʪʘʢʦʡ 

ʚʨʝʤʝʥʥʦʡ ʠʤʧʫʣʴʩʥʦ-ʧʝʨʠʦʜʠʯʝʩʢʠʡ (ʀ-ʇ) ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʤʧʫʣʴʩʳ ʠʟʣʫʯʝʥʠʷ ʜʣʷʪʩʷ ʦʯʝʥʴ ʢʦʨʦʪʢʦʝ 

ʚʨʝʤʷ ʠ ʟʘ ʚʨʝʤʷ ʤʝʞʜʫ ʠʤʧʫʣʴʩʘʤʠ ʧʣʘʟʤʘ ʫʩʧʝʚʘʝʪ ʚʥʦʚʴ ʩʪʘʪʴ ʧʨʦʟʨʘʯʥʦʡ, ʠ ʩʣʝʜʫʶʱʘʷ ʧʦʨʮʠʷ ʠʟʣʫʯʝʥʠʷ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʩʚʦʙʦʜʠʚʰʫʶʩʷ ʦʪ ʧʣʘʟʤʳ ʧʦʚʝʨʭʥʦʩʪʴ. ʅʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʦʣʥʦʡ ʵʥʝʨʛʠʠ, 

ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ ʦʙʲʝʢʪ, ʯʘʩʪʦʪʘ ʵʪʠʭ ʠʤʧʫʣʴʩʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʦʯʝʥʴ ʚʳʩʦʢʦʡ, ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ-ʩʦʪʝʥ ʢʠʣʦ-

ʛʝʨʮ. ʉʝʛʦʜʥʷ ʚ ʤʠʨʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʨʝʞʠʤʘ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪ: ʩʠʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ. ʇʨʠ ʩʠʣʦʚʦʤ ʤʝʭʘʥʠʟʤʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʦʙʲʝʢʪʝ ʧʨʦʞʠʛʘʝʪʩʷ ʦʪʚʝʨʩʪʠʝ ʠʣʠ ʦʪʨʝʟʘʝʪʩʷ ʢʘʢʘʷ-

ʣʠʙʦ ʯʘʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ, ʥʘʧʨʠʤʝʨ, ʢ ʚʟʨʳʚʫ ʪʦʧʣʠʚʥʦʛʦ ʙʘʢʘ ʠʣʠ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʢʘʢ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, ʩʘʤʦʣʝʪ ʩ ʦʪʨʝʟʘʥʥʳʤ ʢʨʳʣʦʤ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠ-

ʣʦʚʦʛʦ ʧʦʨʘʞʝʥʠʷ ʥʘ ʙʦʣʴʰʠʭ ʜʘʣʴʥʦʩʪʷʭ ʥʫʞʥʳ ʦʛʨʦʤʥʳʝ ʤʦʱʥʦʩʪʠ. ʊʘʢ, ʧʨʦʝʢʪʳ ñʉʪʨʘʪʝʛʠʯʝʩʢʦʡ ʦʙʦʨʦʥʥʦʡ 

ʠʥʠʮʠʘʪʠʚʳò ʧʨʠ ʜʘʣʴʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ ʙʦʣʝʝ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ ʪʨʝʙʦʚʘʣʠ ʫʨʦʚʥʷ ʤʦʱʥʦʩʪʠ ʣʘʟʝʨʘ ï 25 ʄɺʪ 

ʠ ʙʦʣʝʝ. ʋʞʝ ʪʦʛʜʘ, ʚ 1985 ʛʦʜʫ, ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʃʘʩ-ɺʝʛʘʩʝ, ʛʜʝ ʙʳʣ ʜʘʥ ʩʪʘʨʪ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʤʦʱʥʦʛʦ ʃʆ, ʥʘʤ, ʯʣʝʥʘʤ ʜʝʣʝʛʘʮʠʠ ʉʉʉʈ, ʙʳʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʠʝ 40 ʣʝʪ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʤʦʙʠʣʴʥʦʝ ʃʆ ʥʝ ʙʫʜʝʪ ʩʦʟʜʘʥʦ.  

ʅʦ ʝʩʪʴ ʠ ʜʨʫʛʦʡ ʤʝʭʘʥʠʟʤ ï ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʠʣʠ, ʢʘʢ ʝʛʦ ʥʘʟʳʚʘʶʪ ʚ ʉʐɸ, çʫʤʥʦʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝè. ʇʨʠ ʵʪʦʤ ʤʝʭʘʥʠʟʤʝ ʚʦʟʜʝʡʩʪʚʠʷ ʨʝʯʴ ʠʜʝʪ ʦ ʪʦʥʢʠʭ ʵʬʬʝʢʪʘʭ, ʤʝʰʘʶʱʠʭ ʧʨʦʪʠʚʥʠʢʫ ʚʳʧʦʣʥʠʪʴ 

ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ. ʈʝʯʴ ʠʜʝʪ ʦʙ ʦʩʣʝʧʣʝʥʠʠ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʚʦʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʩʙʦʝʚ ʚ ʨʘʙʦʪʝ ʵʣʝʢʪʨʦʥʠʢʠ ʙʦʨʪʦʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʦ ʨʝʘʣʠʟʘʮʠʠ ʦʧʪʠʯʝʩʢʠʭ 

ʧʦʤʝʭ ʚ ʨʘʙʦʪʝ ʦʧʝʨʘʪʦʨʦʚ ʠ ʧʠʣʦʪʦʚ ʤʦʙʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ.ʧ. ʕʪʦ ʫʞʝ ʧʨʠʰʣʦ ʠ ʥʘ ʩʪʘʜʠʦʥʳ, ʛʜʝ ʣʘʟʝʨ-

ʥʳʤʠ ʫʢʘʟʢʘʤʠ ʧʳʪʘʶʪʩʷ ʩʣʝʧʠʪʴ ʚʨʘʪʘʨʝʡ. ʇʨʠ ʵʪʦʤ ʤʝʭʘʥʠʟʤʝ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʘʣʴʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʟʘ ʩʯʝʪ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʣʦʪʥʦʩʪʝʡ ʤʦʱʥʦʩʪʠ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʮʝʣʠ, ʜʘʞʝ 

ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʚʳʭʦʜʥʳʭ ʤʦʱʥʦʩʪʝʡ ʣʘʟʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʀʤʝʥʥʦ ʵʪʦʪ ʤʝʭʘʥʠʟʤ 

ʩʨʳʚʘ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʚʦʝʥʥʳʭ ʟʘʜʘʯ ʧʨʝʜʣʘʛʘʣ ʚ ʩʚʦʝʤ ʧʠʩʴʤʝ ʚ ʜʠʨʝʢʪʠʚʥʳʝ ʦʨʛʘʥʳ ʘʢʘʜ. ɸ.ʄ. 

ʇʨʦʭʦʨʦʚ ʘʞ ʚ 1973 ʛ. ʀ ʠʤʝʥʥʦ ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʩʝʛʦʜʥʷ ʜʦʤʠʥʠʨʫʝʪ ʚ ʩʬʝʨʝ ʧʨʠʤʝʥʝʥʠʷ ʃʆ. ʊʘʢ ʯʪʦ ʝʱʝ ʨʘʟ 

ʫʙʝʞʜʘʝʤʩʷ: çɽʩʪʴ ʧʨʦʨʦʢʠ ʚ ʩʚʦʝʤ ʦʪʝʯʝʩʪʚʝ!è. 

ʃʆ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʨʫʞʠʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʥʦʝ ʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʛʝʥʝ-

ʨʠʨʫʝʤʦʝ ʣʘʟʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʇʦʨʘʞʘʶʱʠʝ ʬʘʢʪʦʨʳ ʥʘ ʮʝʣʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʝʨʤʠʯʝʩʢʠʤ, ʤʝʭʘʥʠʯʝʩʢʠʤ, ʦʧ-

ʪʠʯʝʩʢʠʤ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʢʦʪʦʨʦʝ ʩ ʫʯʝʪʦʤ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʚʨʝʤʝʥʥʦʤʫ ʦʩʣʝʧʣʝʥʠʶ ʯʝʣʦʚʝʢʘ ʠʣʠ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʨʘʟʨʫʰʝʥʠʶ 

(ʨʘʩʧʣʘʚʣʝʥʠʶ ʠʣʠ ʠʩʧʘʨʝʥʠʶ) ʢʦʨʧʫʩʘ ʧʦʨʘʞʘʝʤʦʛʦ ʦʙʲʝʢʪʘ (ʨʘʢʝʪʳ, ʩʘʤʦʣʝʪʘ ʠ ʜʨ.) ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʩʙʦʝʚ ʚ 

ʨʘʙʦʪʝ ʵʣʝʢʪʨʦʥʠʢʠ ʙʦʨʪʦʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʇʨʠ ʨʘʙʦʪʝ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ, ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʤʧʫʣʴʩʥʦʡ ʤʦʱʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʝ, ʚʦʟʜʝʡʩʪʚʠʝ ʩʦʧʨʦʚʦʞʜʘ-

ʝʪʩʷ ʠ ʧʝʨʝʜʘʯʝʡ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʤʧʫʣʴʩʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʟʨʳʚʥʳʤ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʣʘʟʤʳ. ʉʝʛʦʜʥʷ ʥʘʠʙʦ-

ʣʝʝ ʧʨʠʝʤʣʝʤʳʤʠ ʜʣʷ ʙʦʝʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʯʠʪʘʶʪʩʷ ʣʘʟʝʨʳ ʪ/ʪ ʠ ʭʠʤʠʯʝʩʢʠʝ. ʊʘʢ, ʪ/ʪ ʣʘʟʝʨ ʚʦʝʥʥʳʝ ʩʧʝʮʠʘʣʠ-

ʩʪʳ ʉʐɸ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤ ʃʆ ʘʚʠʘʮʠʦʥ-

ʥʦʛʦ ʙʘʟʠʨʦʚʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʙʦʨʴʙʳ ʩ ʙʘʣʣʠʩʪʠʯʝʩʢʠʤʠ ʠ ʢʨʳʣʘʪʳʤʠ ʨʘʢʝʪʘʤʠ ʤʦʨʩʢʦʛʦ ʠ ʚʦʟʜʫʰ-

ʥʦʛʦ ʙʘʟʠʨʦʚʘʥʠʷ. ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʠ ʟʘʜʘʯʘ ʧʦʜʘʚʣʝʥʠʷ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ (ʆʕʉ) ʇɺʆ ʠ ʟʘ-

ʜʘʯʘ ʟʘʱʠʪʳ ʩʚʦʠʭ ʩʘʤʦʣʝʪʦʚ-ʥʦʩʠʪʝʣʝʡ ʷʜʝʨʥʦʛʦ ʦʨʫʞʠʷ ʦʪ ʫʧʨʘʚʣʷʝʤʳʭ ʨʘʢʝʪ ʧʨʦʪʠʚʥʠʢʘ. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷ-

ʪʠʣʝʪʠʝ ʦʪʤʝʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʃʆ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʝʨʝʭʦʜʦʤ ʦʪ ʣʘʤʧʦʚʦʡ 

ʥʘʢʘʯʢʠ ʝʛʦ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢ ʥʘʢʘʯʢʝ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʥʳʭ ʜʠʦʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʦʩʪʴ ʛʝʥʝʨʠʨʦʚʘʥʠʷ 

ʠʟʣʫʯʝʥʠʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʜʣʠʥʘʭ ʚʦʣʥ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪ/ʪ ʣʘʟʝʨʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʮʝʣʴ, ʥʦ 

ʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʭ ʦʨʫʞʠʷ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʮʝʣʝʡ ʠ 

ʪʦʯʥʦʛʦ ʥʘʚʝʜʝʥʠʷ ʥʘ ʥʠʭ ʣʫʯʘ ʤʦʱʥʦʛʦ ʣʘʟʝʨʘ. 

ɼʨʫʛʦʝ ʠ ʦʯʝʥʴ ʚʘʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʧʨʠʤʝʥʝʥʠʠ ʪʘʢʪʠʯʝʩʢʠʭ ʤʘʣʦʤʦʱʥʳʭ ʣʘʟʝʨʦʚ ʧʨʦʜʚʠʛʘʝʪ ʢʦʤʧʘ-

ʥʠʷ Raytheon, ʩʜʝʣʘʚʰʘʷ ʩʪʘʚʢʫ ʥʘ ʚʦʣʦʢʦʥʥʳʝ ʣʘʟʝʨʥʳʝ ʩʠʩʪʝʤʳ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪ/ʪ ʣʘʟʝʨʥʦʡ ʪʝʭʥʠʢʠ ʧʨʠ-

ʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʥʦʚʦʛʦ ʪʠʧʘ ʫʩʪʨʦʡʩʪʚ: ʦʧʪʠʯʝʩʢʠʭ ʫʩʠʣʠʪʝʣʝʡ ʠ ʣʘʟʝʨʦʚ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʘʢʪʠʚʥʳʭ ʚʦʣʦʢʥʘʭ. 

ʇʝʨʚʳʝ ʚʦʣʦʢʦʥʥʳʝ ʣʘʟʝʨʳ ʙʳʣʠ ʩʦʟʜʘʥʳ ʥʘ ʢʚʘʨʮʝʚʳʭ ʚʦʣʦʢʥʘʭ, ʥʘʩʳʱʝʥʥʳʭ ʠʦʥʘʤʠ ʥʝʦʜʠʤʘ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʛʝʥʝʨʘʮʠʷ ʧʦʣʫʯʝʥʘ ʚ ʢʚʘʨʮʝʚʳʭ ʚʦʣʦʢʥʘʭ ʩ ʨʝʜʢʠʤʠ ʟʝʤʣʷʤʠ: ʥʝʦʜʠʤʦʤ, ʵʨʙʠʝʤ, ʠʪʪʝʨʙʠʝʤ, ʪʫʣʣʠʝʤ, 
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ʧʨʘʟʝʦʜʠʤʦʤ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʝʛʦʜʥʷ ʚ ʤʠʨʝ ʚʦʣʦʢʦʥʥʳʝ ʣʘʟʝʨʳ ʩ ʠʦʥʘʤʠ ʥʝʦʜʠʤʘ ʠ ʵʨʙʠʷ. 100-ʢʠ-

ʣʦʚʘʪʪʥʳʡ ʚʦʣʦʢʦʥʥʳʡ ʣʘʟʝʨʥʳʡ ʢʦʤʧʣʝʢʩ ʫʞʝ ʠʥʪʝʛʨʠʨʦʚʘʥ ʩ ʟʝʥʠʪʥʳʤ ʘʨʪʠʣʣʝʨʠʡʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ. ʉʦʟʜʘʥʘ 

ʠ ʝʛʦ ʩʫʭʦʧʫʪʥʘʷ ʚʝʨʩʠʷ. ʅʝʜʘʚʥʠʝ ʠʩʧʳʪʘʥʠʷ ʚ ʇʝʨʩʠʜʩʢʦʤ ʟʘʣʠʚʝ ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʣʦ-

ʢʦʥʥʦʛʦ ʣʘʟʝʨʘ ʧʨʠ ʩʙʠʚʘʥʠʠ ʙʝʩʧʠʣʦʪʥʠʢʦʚ (ʜʨʦʥʦʚ) ʥʘ ʥʝʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ 1,5-2 ʢʤ ʠ ʫʥʠʯʪʦʞʝʥʠʠ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʮʝʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʥʝʙʦʣʴʰʠʭ ʩʫʜʘʭ. 

ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʣʦʚ ʦ ʧʨʠʥʮʠʧʝ ʨʘʙʦʪʳ ʪʘʢʦʡ çʠʥʪʝʛʨʘʮʠʠè. ʉʝʤʴ ʚʦʣʦʢʦʥʥʳʭ ʣʘʟʝʨʦʚ 

ʤʦʱʥʦʩʪʴʶ 15 ʢɺʪ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʩʪʚʦʣʝ ʘʨʪʠʣʣʝʨʠʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʟʷʪʦʛʦ ʩʦ ʚʩʝʡ ʩʚʦʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. 

ʉ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʥʘʚʝʜʝʥʠʷ ʠʟʣʫʯʝʥʠʝ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ ʙʝʩʧʠʣʦʪʥʠʢʝ ʠ ʧʦʜʞʠʛʘʝʪ ʝʛʦ.  ʕʪʦ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʫʯʠʪʳʚʘʷ ʥʘʰʠ ʧʨʦʰʣʳʝ ʧʨʦʙʣʝʤʳ ʩ ʜʨʦʥʘʤʠ ʚʦ ʚʨʝʤʷ ʢʦʥʬʣʠʢʪʘ ʚ 2008 ʛ. 

ɽʱʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʉʐɸ ʭʠʤʠʯʝʩʢʠʝ HF/DF ʣʘʟʝʨʳ ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ 

ʙʦʝʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʋ ʣʘʟʝʨʘ ʥʘ HF ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʠʷ ʭʠʤʠʯʝ-

ʩʢʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʤʝʞʜʫ ʬʪʦʨʦʤ ʠ ʚʦʜʦʨʦʜʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʶʪʩʷ ʚʦʟʙʫʞʜʝʥʥʳʝ ʤʦʣʝʢʫʣʳ ʬʪʦʨʠʩʪʦʛʦ 

ʚʦʜʦʨʦʜʘ, ʢʦʪʦʨʳʝ ʠʩʧʫʩʢʘʶʪ ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 2,7 ʤʢʤ. ʅʦ ʪʘʢʦʝ ʠʟʣʫʯʝʥʠʝ ʘʢʪʠʚʥʦ 

ʨʘʩʩʝʠʚʘʝʪʩʷ ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʳ, ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʚʠʜʝ ʧʘʨʘ ʚ ʘʪʤʦʩʬʝʨʝ. ɹʳʣ ʨʘʟʨʘʙʦʪʘʥ ʪʘʢʞʝ ʣʘʟʝʨ ʥʘ DF, 

ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʜʣʠʥʝ ʚʦʣʥʳ ʠʟʣʫʯʝʥʠʷ ~4 ʤʢʤ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʘʪʤʦʩʬʝʨʘ ʧʦʯʪʠ ʧʨʦʟʨʘʯʥʘ. ʆʜʥʘʢʦ, ʫʜʝʣʴʥʦʝ 

ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ ʵʪʦʛʦ ʣʘʟʝʨʘ ʧʨʠʤʝʨʥʦ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʥʘ HF, ʘ ʟʥʘʯʠʪ, ʪʨʝʙʫʝʪ ʙʦʣʴʰʝ ʪʦʧʣʠʚʘ. ʈʘ-

ʙʦʪʘ ʥʘʜ ʭʠʤʠʯʝʩʢʠʤʠ ʣʘʟʝʨʘʤʠ ʢʘʢ ʚʦʟʤʦʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʃʆ ʚʝʜʝʪʩʷ ʚ ʉʐɸ ʩ 1970 ʛʦʜʘ. ʂ ʃʆ 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʩʢʦʨʦʩʪʨʝʣʴʥʦʩʪʠ, ʦʥʦ ʜʦʣʞʥʦ ʟʘʪʨʘʯʠʚʘʪʴ ʥʘ ʧʦʨʘʞʝʥʠʝ ʢʘʞʜʦʡ ʮʝʣʠ ʥʝ 

ʙʦʣʝʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ. ʇʨʠ ʵʪʦʤ ʣʘʟʝʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʠʩʪʦʯʥʠʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʵʥʝʨʛʠʠ, ʦʙʣʘ-

ʜʘʪʴ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦʠʩʢʘ, ʮʝʣʝʫʢʘʟʘʥʠʷ ʠ ʥʘʚʝʜʝʥʠʷ ʥʘ ʮʝʣʴ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʷ ʝʝ ʧʦʨʘʞʝʥʠʷ. 

ʇʝʨʚʘʷ ʫʩʧʝʰʥʘʷ ʧʦʧʳʪʢʘ ʧʝʨʝʭʚʘʪʘ ʨʘʢʝʪ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʉʐɸ ʚ 1983 ʛʦʜʫ, ʣʘʟʝʨ 

ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʣʝʪʘʶʱʝʡ ʣʘʙʦʨʘʪʦʨʠʠ. ɺ ʜʨʫʛʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩ ʩʘʤʦʣʝʪʘ ʙʳʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʫʱʝʥʳ 

ʧʷʪʴ ʨʘʢʝʪ ʢʣʘʩʩʘ çʚʦʟʜʫʭ-ʚʦʟʜʫʭè. ʀʥʬʨʘʢʨʘʩʥʳʝ ʛʦʣʦʚʢʠ ʨʘʢʝʪ ʙʳʣʠ ʦʩʣʝʧʣʝʥʳ ʣʘʟʝʨʥʳʤ ʣʫʯʦʤ ʠ ʩʙʠʣʠʩʴ ʩ 

ʢʫʨʩʘ. 

ɺʘʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ (çʫʤʥʦʤʫè) ʧʦʨʘʞʝ-

ʥʠʶ ʮʝʣʝʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʧʦʣʠʛʦʥʝ ɹʝʣʳʝ ʧʝʩʢʠ ʚ ʅʴʶ-ʄʝʭʠʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʟʝʨʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ MIRACL ʤʦʱʥʦʩʪʴʶ 2,2 ʄɺʪ. ɺ ʢʘʯʝʩʪʚʝ ʮʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʧʫʪʥʠʢʠ ʉʐɸ ʩ ʢʦʤʧʣʝʢʪʦʤ ʦʧʪʦʵʣʝʢ-

ʪʨʦʥʥʳʭ ʩʠʩʪʝʤ (ʆʕʉ) ʥʘ ʚʳʩʦʪʝ 400 ʢʤ ʠ ʤʦʜʝʣʠ ʨʦʩʩʠʡʩʢʠʭ ʩʧʫʪʥʠʢʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ ʦʮʝ-

ʥʝʥʳ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʘʢ ʚʝʩʴʤʘ ʫʩʧʝʰʥʳʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʦʜʝʨʞʘʥʠʷ ʜʘʥʥʦʛʦ 

ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʩʪʝʥʜʘ ʥʘ ʟʝʤʣʝ ʥʝ ʟʘʢʨʳʚʘʶʪ ʛʣʘʟʘ ʚʦʝʥʥʳʭ ʘʥʘʣʠʪʠʢʦʚ ʥʘ ʛʠʛʘʥʪʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ HF/DF 

ʢʦʤʧʣʝʢʩʦʚ ʚ ʢʦʩʤʦʩʝ, ʛʜʝ ʩʙʨʦʩ ʚʨʝʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʦʪʢʨʳʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝ ʧʨʝʜʩʪʘʚʠʪ ʩ ʠʭ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʙʦʣʴʰʠʭ ʧʨʦʙʣʝʤ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʜʠʘʧʘʟʦʥ ʜʣʠʥ ʚʦʣʥ, ʛʝʥʝʨʠʨʫʝʤʳʡ ʜʘʥʥʳʤ ʚʠʜʦʤ ʭʠʤʠʯʝʩʢʦʛʦ ʣʘʟʝʨʘ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʆʕʉ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʣʴʥʝʡʰʝʝ ʤʘʩʰʪʘ-

ʙʠʨʦʚʘʥʠʝ ʤʦʱʥʦʩʪʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʣʘʟʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʨʫʜʥʦʨʝʘʣʠʟʫʝʤʳʤ. 

ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʃʆ ʚ ʉʐɸ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʫʞʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʢʠʩʣʦʨʦʜ-ʡʦʜʥʳʡ ʣʘʟʝʨ. 

ɺ 2004 ʛ. ʥʘ ʘʚʠʘʙʘʟʝ ʕʜʚʘʨʜʩ ʚ ʂʘʣʠʬʦʨʥʠʠ ʢʦʤʧʘʥʠʷ Northrop Grumman ʧʨʦʚʝʣʘ ʧʝʨʚʦʝ ʠʩʧʳʪʘʥʠʝ ʙʦʝʚʦʛʦ 

ʣʘʟʝʨʘ ʚʦʟʜʫʰʥʦʛʦ ʙʘʟʠʨʦʚʘʥʠʷ. ʀʩʧʳʪʘʥʠʷ ʪʦʛʜʘ ʧʨʦʰʣʠ ʪʦʣʴʢʦ ʥʘ ʟʝʤʣʝ ï ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʤʘʢʝʪʝ ʩʘʤʦʣʝʪʘ 

ʣʘʟʝʨ ʚʢʣʶʯʠʣʩʷ ʚʩʝʛʦ ʥʘ ʜʦʣʶ ʩʝʢʫʥʜʳ, ʦʜʥʘʢʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʃʆ ʙʳʣʘ ʜʦʢʘʟʘʥʘ. ɺ ʜʘʥʥʦʤ ʪʠʧʝ ʣʘʟʝʨʘ 

ʤʦʱʥʳʡ ʧʦʪʦʢ ʬʦʪʦʥʦʚ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ.  

ʕʪʠ ʬʦʪʦʥʳ ʠ ʬʦʨʤʠʨʫʶʪ ʣʘʟʝʨʥʳʡ ʣʫʯ, ʜʣʠʥʘ ʚʦʣʥʳ ʢʦʪʦʨʦʛʦ, 1,315 ʤʢʤ, ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʦʝʥ-

ʥʳʭ ʮʝʣʝʡ, ʪʘʢʦʡ ʣʫʯ ʭʦʨʦʰʦ ʧʨʝʦʜʦʣʝʚʘʝʪ ʦʙʣʘʯʥʦʩʪʴ. ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʚʳʩʪʨʝʣʘ ï 3-5 

ʩʝʢʫʥʜ. ʎʝʣʴʶ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʪʦʧʣʠʚʥʳʡ ʙʘʢ ʨʘʢʝʪʳ ʧʨʦʪʠʚʥʠʢʘ ï ʚ ʜʦʣʠ ʩʝʢʫʥʜʳ ʣʫʯ ʨʘʟʦʛʨʝ-

ʚʘʝʪ ʝʛʦ ʠ ʙʘʢ ʚʟʨʳʚʘʝʪʩʷ. ʇʦʣʥʦʤʘʩʰʪʘʙʥʳʝ ʩʪʨʝʣʴʙʦʚʳʝ ʠʩʧʳʪʘʥʠʷ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʚʦʟʜʫʰʥʳʤ ʤʠʰʝ-

ʥʷʤ, ʠʤʠʪʠʨʦʚʘʚʰʠʤ ʙʘʣʣʠʩʪʠʯʝʩʢʫʶ ʨʘʢʝʪʫ ʥʘ ʨʘʟʛʦʥʥʦʤ ʫʯʘʩʪʢʝ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 2007 ʛʦʜʫ ï ʥʘ ʨʝʞʠʤʝ 

ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ, ʠ ʚ ʷʥʚʘʨʝ-ʬʝʚʨʘʣʝ 2010 ʛʦʜʘ ï ʫʞʝ ʥʘ ʨʝʞʠʤʝ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ.  

ʉʪʨʫʢʪʫʨʥʦ ʢʦʤʧʣʝʢʩ YAL-1 ʚʢʣʶʯʘʝʪ ʩʘʤʦʣʝʪ-ʥʦʩʠʪʝʣʴ (ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʥʳʡ Boeing 747-400F); ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʙʦʝʚʫʶ ʣʘʟʝʨʥʫʶ ʩʠʩʪʝʤʫ ʥʘ ʦʩʥʦʚʝ ʭʠʤʠʯʝʩʢʦʛʦ ʢʠʩʣʦʨʦʜʥʦ-ʡʦʜʥʦʛʦ ʣʘʟʝʨʘ ʤʝʛʘʚʘʪʪʥʦʛʦ ʢʣʘʩʩʘ, 

ʚʢʣʶʯʘʶʱʫʶ ʰʝʩʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʨʘʙʦʯʠʭ ʤʦʜʫʣʝʡ ʤʘʩʩʦʡ ʧʦ 3000 ʢʛ ʢʘʞʜʳʡ ʠ ʠʥʳʝ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ, ʩʠʩʪʝʤʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʇʨʘʢʪʠʯʝʩʢʠ ʚ ʦʛʨʦʤʥʦʤ ʩʘʤʦʣʝʪʝ ʥʝ ʦʩʪʘ-

ʝʪʩʷ ʩʚʦʙʦʜʥʦʛʦ ʤʝʩʪʘ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʧʦʜ ʵʛʠʜʦʡ ɸʛʝʥʪʩʪʚʘ ʧʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʦʙʦʨʦʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ (DARPA), ʉʐɸ ʨʘʟ-

ʨʘʙʦʪʘʣʠ ʝʱʝ ʠ ʤʥʦʛʦ ʜʨʫʛʠʭ ʩʠʩʪʝʤ, ʥʘʧʨʠʤʝʨ, ʣʘʟʝʨʥʫʶ ʩʠʩʪʝʤʫ ʧʦʜ ʦʙʦʟʥʘʯʝʥʠʝʤ HELLADS (ʇʨʦʪʠʚʦʨʘʢʝʪ-

ʥʘʷ ʩʠʩʪʝʤʘ ʪʝʘʪʨʘ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʙʘʟʝ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʥʦʛʦ ʣʘʟʝʨʘ). ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ 150-ʢʠ-

ʣʦʚʘʪʪʥʳʡ ʣʘʟʝʨ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʦʨʦʥʳ ʨʘʡʦʥʦʚ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʚʦʡʩʢ ʠ ʚʘʞʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪ ʧʦʨʘʞʝʥʠʷ 

ʫʧʨʘʚʣʷʝʤʳʤʠ ʠ ʥʝʫʧʨʘʚʣʷʝʤʳʤʠ ʨʘʢʝʪʘʤʠ ʠ ʘʨʪʠʣʣʝʨʠʡʩʢʠʤʠ ʩʥʘʨʷʜʘʤʠ ʩʨʝʜʥʝʛʦ ʠ ʙʦʣʴʰʦʛʦ ʢʘʣʠʙʨʘ. 

ɺ ʠʶʥʝ 2010 ʛʦʜʘ ɺʄʉ ʉʐɸ ʪʘʢʞʝ ʧʨʦʚʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʙʳʣ ʟʘʜʝʡʩʪʚʦʚʘʥ ʝʱʝ ʦʜʠʥ çʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʣʘʟʝʨʥʳʡ ʩʪʨʝʣʴʙʦʚʦʡ ʢʦʤʧʣʝʢʩè, ʧʦʣʫʯʠʚʰʠʡ ʦʙʦʟʥʘʯʝʥʠʝ LaWS. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʪʨʠ ʣʘʟʝʨʘ, ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ ʜʣʷ ʥʘʚʝʜʝʥʠʷ ʥʘ ʮʝʣʴ ʠ ʦʜʠʥ ʙʦʝʚʦʡ. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʥʘʜ 

ʤʦʨʝʤ ʙʳʣʠ ʫʩʧʝʰʥʦ ʩʙʠʪʳ ʯʝʪʳʨʝ ʙʝʩʧʠʣʦʪʥʳʝ ʤʠʰʝʥʠ. ʉʜʝʣʘʥʥʳʝ ʚʦ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʡ ʚʠʜʝʦʨʦʣʠʢʠ ʩ ʙʦʣʴ-

ʰʠʤ ʫʩʧʝʭʦʤ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠʩʴ ʥʘ ʩʪʝʥʜʝ çʈʝʡʪʝʦʥè ʚʦ ʚʨʝʤʷ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʩʘʣʦʥʘ çʌʘʨʥʙʦʨʦ-2010è. ʉʝ-

ʛʦʜʥʷ ʘʤʝʨʠʢʘʥʩʢʠʡ ʬʣʦʪ ʫʞʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʟʫʯʘʝʪ ʚ ʇʝʨʩʠʜʩʢʦʤ ʟʘʣʠʚʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʩ ʧʦʤʦ-

ʱʴʶ ʃʆ ʥʝ ʪʦʣʴʢʦ ʙʝʩʧʠʣʦʪʥʠʢʦʚ, ʥʦ ʠ ʤʘʣʦʤʝʨʥʳʭ ʥʘʜʚʦʜʥʳʭ ʮʝʣʝʡ.  
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ʉʣʝʜʫʝʪ ʝʱʝ ʫʧʦʤʷʥʫʪʴ ʠ ʦ ʪʘʢʪʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ çʉʢʘʡʛʘʨʜè, ʢʦʪʦʨʳʡ ʩʦʟʜʘʥ ʥʘ ʙʘʟʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥ-

ʥʦʛʦ ʦʙʨʘʟʮʘ ʥʘʟʝʤʥʦʛʦ ʪʘʢʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʄʦʙʠʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʃʆ ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʜʦ 300 

ʢɺʪ, ʘ ʫʤʝʥʴʰʝʥʥʳʝ ʤʘʩʩʘ ʠ ʛʘʙʘʨʠʪʳ ʧʦʟʚʦʣʷʶʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʝʛʦ ʧʦ ʟʝʤʣʝ ʠ ʧʝʨʝʙʨʘʩʳʚʘʪʴ ʧʦ ʚʦʟʜʫʭʫ. 

ʆʩʥʦʚʦʡ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʣʘʟʝʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʥʘ ʙʘʟʝ ʭʠʤʠʯʝʩʢʦʛʦ ʬʪʦʨ-ʜʝʡʪʝʨʠʝʚʦʛʦ ʣʘʟʝʨʘ ʩ ʨʘʙʦʯʝʡ ʜʣʠ-

ʥʦʡ ʚʦʣʥʳ 3,8 ʤʢʤ. ɺ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʚʭʦʜʷʪ ʪʘʢʞʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʩʪʘʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʝʣʴʙʦʡ, ʢʦʤʘʥʜ-

ʥʳʡ ʧʫʥʢʪ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʀʥʪʝʨʝʩʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʧʨʦʩ, ʘ ʥʘʩʢʦʣʴʢʦ ʤʦʞʥʦ ʜʦʚʝʨʷʪʴ ʩʦʦʙʱʝʥʠʷʤ ʘʤʝʨʠʢʘʥʩʢʠʭ ʉʄʀ ʦʙ 

ʫʩʧʝʰʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ ʃʆ ʠ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʘʭ? 

ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʭʦʪʷ ʠʥʦʛʜʘ ʜʣʷ ʫʩʠʣʝʥʠʷ ʵʬʬʝʢʪʘ ʥʘ ʧʫʙʣʠʢʫ, ʦʪ ʢʦʪʦʨʦʡ ʟʘʚʠ-

ʩʠʪ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʦʚ, ʙʳʚʘʶʪ ʠ ʪʘʣʘʥʪʣʠʚʳʝ ʠʥʩʮʝʥʠʨʦʚʢʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʠʥʘʤʠʪʘ, ʚʳʩʦʢʦʛʦ ʜʘʚʣʝ-

ʥʠʷ ʠ ʜʨ. ʰʪʫʯʝʢ. ʅʘ ʵʪʠ ʩʧʝʢʪʘʢʣʠ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʭʦʜʷʪ ʠ ʞʫʨʥʘʣʠʩʪʳ, ʢʦʪʦʨʳʝ ʧʦʪʦʤ ʜʝʣʘʶʪ ʩʚʦʶ ʯʘʩʪʴ 

ʨʘʙʦʪʳ ʧʦ ʚʦʚʣʝʯʝʥʠʶ ʜʨʫʛʠʭ ʩʪʨʘʥ ʚ ʪʨʘʪʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʥʝ ʚʩʝʛʜʘ ʫʙʝʜʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʅʦ ʪʘʢʠʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ, ʢʘʢ ʤʳ ʭʦʨʦʰʦ ʟʥʘʝʤ, ʙʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʚ ʉʐɸ. 

ʂʘʢʠʝ ʞʝ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʙʦʝʚʳʭ ʣʘʟʝʨʦʚ ʩʪʦʷʪ ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ? 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʘʙʩʦʣʶʪʥʦ ʥʦʚʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʃʆ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʜʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪ/ʪ ʣʘʟʝʨʦʚ ʩ ʧ/ʧ ʥʘʢʘʯʢʦʡ ʧʦʪʨʝʙʦʚʘʣʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʣʘʟʝʨʥʦʡ 

ʢʝʨʘʤʠʢʠ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. ɽʱʝ ʦʜʠʥ ʧʨʠʤʝʨ ʩʚʷʟʘʥ ʩ ʨʘʟʚʠʪʠʝʤ 

ʪʝʭʥʦʣʦʛʠʠ ʤʦʱʥʳʭ ʣʘʟʝʨʥʳʭ ʜʠʦʜʥʳʭ ʣʠʥʝʝʢ ʠ ʤʘʪʨʠʮ. ʉʐɸ, ʧʦ ʜʘʥʥʳʤ ʷʧʦʥʩʢʠʭ ʉʄʀ, ʧʦʪʨʘʪʠʣʠ ʥʘ ʵʪʠ 

ʮʝʣʠ ʫʞʝ ʙʦʣʝʝ 100 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ. ʃʘʟʝʨʥʘʷ ʜʠʦʜʥʘʷ ʣʠʥʝʡʢʘ 

ï ɻ ʪʦ ʝʜʠʥʳʡ ʤʦʥʦʣʠʪʥʳʡ ʠʟʣʫʯʘʶʱʠʡ ʧʨʠʙʦʨ, ʩʦʜʝʨʞʘʱʠʡ ʜʦ 100 ʣʘʟʝʨʥʳʭ ʩʪʨʫʢʪʫʨ, ʧʦʣʥʳʡ ʣʠʥʝʡʥʳʡ ʨʘʟʤʝʨ 

ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 10 ʤʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʣʘʟʝʨʥʘʷ ʜʠʦʜʥʘʷ ʤʘʪʨʠʮʘ ï ʵʪʦ ʠʟʣʫʯʘʶʱʠʡ ʧʨʠʙʦʨ, ʩʦʙʨʘʥʥʳʡ ʠʟ 

ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʣʘʟʝʨʥʳʭ ʜʠʦʜʥʳʭ ʣʠʥʝʝʢ. ɺ ʠʥʦʩʪʨʘʥʥʦʡ ʠ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʯʘʩʪʦ ʤʦʞʥʦ ʚʩʪʨʝ-

ʪʠʪʴ ʪʝʨʤʠʥʳ çʩʪʨʘʪʝʛʠʯʝʩʢʠʝè ʠ çʪʘʢʪʠʯʝʩʢʠʝè ʃʆ. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʧʦ ʢʘʢʠʤ ʢʨʠʪʝʨʠʷʤ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ. 

ɿʜʝʩʴ ʛʣʘʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʚʳʩʪʫʧʘʝʪ ʤʦʱʥʦʩʪʴ ʣʘʟʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩ ʢʦʪʦʨʦʡ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʜʘʣʴʥʦʩʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʏʘʩʪʦ ʙʳʚʘʝʪ ʪʘʢ, ʩʪʨʦʷʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʘ ʦʥ ʦʢʘʟʳʚʘʝʪʩʷ ʚʩʝʛʦ ʣʠʰʴ ʪʘʢʪʠʯʝ-

ʩʢʠʤ. ʊʘʢ ʧʨʦʠʟʦʰʣʦ ʠ ʩ ʧʦʩʣʝʜʥʝʡ ʠ ʥʘʠʙʦʣʝʝ ʟʘʪʨʘʪʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ YAL-1A, ʦʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʘ ʨʘʩʩʯʠ-

ʪʘʥʘ ʥʘ ʜʘʣʴʥʦʩʪʴ ʚ 600 ʢʤ, ʘ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʪʨʝʙʫʝʤʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʦʣʴʢʦ ʥʘ ʜʘʣʴʥʦʩʪʠ 

130 ʢʤ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʪʠʯʝʩʢʠʝ ʣʘʟʝʨʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʘ ʤʝʥʴʰʠʭ ʫʨʦʚʥʷʭ ʤʦʱʥʦʩʪʝʡ ʚ ʉʐɸ ʫʞʝ 

ʚʝʩʴʤʘ ʙʣʠʟʢʠ ʢ ʪʠʨʘʞʠʨʦʚʘʥʠʶ ʠ ʨʝʘʣʴʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ. ʊʘʢ ʯʪʦ ʵʢʩʧʝʨʪʳ ʇʝʥʪʘʛʦʥʘ ʠ ʥʝ ʜʫʤʘʶʪ ʦ ʟʘʢʨʳʪʠʠ 

ʤʥʦʛʠʭ çʥʝʜʦʪʷʥʫʚʰʠʭʩʷ ʜʦ ʧʣʘʥʢʠè ʣʘʟʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʚʩʝʤʝʨʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʭ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ. 

ʇʨʦʛʨʝʩʩ ʥʝ ʦʩʪʘʥʦʚʠʪʴ! ʃʘʟʝʨʘʤ ʚ ʀʶʥʝ ʵʪʦʛʦ ʛʦʜʘ ʠʩʧʦʣʥʠʣʦʩʴ 55 ʣʝʪ [11]. ɺ ʧʨʦʰʣʦʛʦʜʥʝʤ ʜʦʢʣʘʜʝ DARPA 

ʛʦʚʦʨʠʪʩʷ ʦ ʛʣʦʙʘʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ çʧʨʘʚʠʣ ʠʛʨʳè ʧʦʩʣʝ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ çʦʨʫʞʠʷ ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʵʥʝʨʛʠʠè, ʢʦʪʦʨʦʝ ʧʨʝʚʨʘʪʠʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʠʤʚʦʣʳ ʚʦʝʥʥʦʡ ʤʦʱʠ ʚ ʫʩʪʘʨʝʚʰʠʡ ʭʣʘʤ ʥʘ ʫʨʦʚʥʝ ʧʫʰʝʯʥʳʭ ʷʜʝʨ 

ʠ ʢʘʚʘʣʝʨʠʠ. ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʘʚʠʘʮʠʷ ʚʳʰʣʘ ʥʘ ʧʨʠʣʠʯʥʳʡ ʫʨʦʚʝʥʴ ʟʘ 110 ʣʝʪ. ʊʘʢ ʯʪʦ ʫ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʃʆ ʝʱʝ 

ʝʩʪʴ ʚ ʟʘʧʘʩʝ 55 ʣʝʪ. ʅʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʩʦʟʜʘʥʠʝ ʧʨʦʠʟʦʡʜʝʪ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ. 

ʈʦʩʩʠʷ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʵʢʩʧʝʨʪʦʚ ʠ ʜʘʥʥʳʤ ʉʄʀ, ʙʳʣʘ ʧʝʨʚʦʡ ʩʪʨʘʥʦʡ, ʜʦʩʪʠʛʰʝʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʟʘʤʝʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʘʢ ʩʦʦʙʱʠʣʠ ʚ ʈʀɸ çʅʦʚʦʩʪʠè, ʢʦʤʤʝʥʪʠʨʫʷ ʩʦʦʙʱʝʥʠʷ ʦʙ ʫʩʧʝʰʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʢʦʤ-

ʧʘʥʠʝʡ çɹʦʠʥʛè ʭʠʤʠʯʝʩʢʦʛʦ ʣʘʟʝʨʘ ʥʘ ʩʘʤʦʣʝʪʝ, ʈʦʩʩʠʷ ʥʘʯʘʣʘ ʟʘʥʠʤʘʪʴʩʷ ʨʘʟʨʘʙʦʪʢʘʤʠ ʚ ʦʙʣʘʩʪʠ ʪʘʢʪʠʯʝʩʢʦʛʦ 

ʃʆ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʉʐɸ ʠ ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʘʨʩʝʥʘʣʝ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʚʳʩʦʢʦʪʦʯʥʳʭ ʙʦʝʚʳʭ ʭʠʤʠʯʝʩʢʠʭ ʣʘʟʝʨʦʚ. 

ʀʟ ʩʣʦʚ ʘʛʝʥʪʩʪʚʘ ʩʣʝʜʫʝʪ, ʯʪʦ çʇʝʨʚʘʷ ʧʦʜʦʙʥʘʷ ʫʩʪʘʥʦʚʢʘ ʙʳʣʘ ʠʩʧʳʪʘʥʘ ʚ ʉʉʉʈ ʝʱʝ ʚ 1972 ʛʦʜʫ. ʋʞʝ ʪʦʛʜʘ 

ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʤʦʙʠʣʴʥʘʷ çʣʘʟʝʨʥʘʷ ʧʫʰʢʘè ʙʳʣʘ ʩʧʦʩʦʙʥʘ ʫʩʧʝʰʥʦ ʧʦʨʘʞʘʪʴ ʚʦʟʜʫʰʥʳʝ ʮʝʣʠ. ʉ ʪʝʭ ʧʦʨ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʈʦʩʩʠʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʠ. ʊʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʵʪʠ 

ʨʘʙʦʪʳ ʚʳʜʝʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʩʨʝʜʩʪʚ, ʯʪʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʜʘʣʴʥʝʡʰʠʤ ʫʩʧʝʭʘʤ. ʆʜʥʘʢʦ ʭʦʨʦʰʦ 

ʠʟʚʝʩʪʥʳʡ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʝʨʠʦʜ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʝʥʘʩʪʴʷ, ʧʦʩʣʝ ʧʦʜʧʠʩʘʥʠʷ ʄ.ʉ. ɻʦʨʙʘʯʝʚʳʤ ʥʘ ɹʘʡʢʦ-

ʥʫʨʝ ʧʨʠʢʘʟʘ ʦ ʟʘʢʨʳʪʠʠ ʚʩʝʭ ʨʘʙʦʪ ʧʦ ʃʆ, ʥʘʥʝʩ ʣʘʟʝʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʩʪʨʘʥʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙè [10]. 

ʉʨʘʟʫ ʧʦʩʣʝ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʙʘʡʢʠ ʥʘ ʪʝʤʫ çʃʆ ï ʵʪʦ ʙʣʝʬè ʩʪʘʣʠ ʘʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚ ʧʝʯʘʪʠ. ɺ ʠʪʦʛʝ 

ʚʦʢʨʫʛ ʙʦʝʚʳʭ ʣʘʟʝʨʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʵʧʠʯʝʩʢʠʡ ʥʘʙʦʨ ʤʠʬʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʜʘʣʴʥʝʡʰʝʤʫ 

ʨʘʟʚʠʪʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʧʦ ʧʨʠʥʮʠʧʫ ï ʣʠʙʦ ʩʦʟʥʘʪʝʣʴʥʘʷ 

ʣʦʞʴ, ʣʠʙʦ ʩʪʘʨʘʪʝʣʴʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ ʤʫʭʠ ʚ ʩʣʦʥʘ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʵʬʬʝʢʪʠʚʥʘʷ ʧʦʤʦʱʴ ʣʘʟʝʨʦʚ ʥʘ ʧʦʣʝ ʙʦʷ ʨʝʘʣʴʥʘ, ʘ ʘʨʤʠʷ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʦʙʟʘʚʝʩʪʠʩʴ 

ʠʤʠ, ʧʦʣʫʯʠʪ ʚʥʫʰʠʪʝʣʴʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʘʚʠʘʮʠʷ, ʩʧʦʩʦʙʥʘʷ ʘʢʪʠʚʥʦ ʦʙʦʨʦʥʷʪʴʩʷ ʦʪ ʟʝʥʠʪʥʳʭ 

ʨʘʢʝʪ ʠ ʨʘʢʝʪ ʚʦʟʜʫʭ-ʚʦʟʜʫʭ ʩ ʧʦʤʦʱʴʶ ʃʆ, ʩʪʘʥʝʪ ʚ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʫʷʟʚʠʤʦʡ ʜʣʷ ʩʨʝʜʩʪʚ ʇɺʆ. ʀ 

ʪʘʢʠʭ ʧʨʠʤʝʨʦʚ ʦʯʝʥʴ ʤʥʦʛʦ. ʈʝʯʴ ʚ ʩʣʫʯʘʝ ʘʚʠʘʮʠʠ ʤʦʞʝʪ ʚʝʩʪʠʩʴ ʦ ʣʘʟʝʨʥʦʤ ʧʦʜʘʚʣʝʥʠʠ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ 

ʩʠʩʪʝʤ ʥʘʚʝʜʝʥʠʷ ʨʘʢʝʪ ʥʘ ʮʝʣʴ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʣʘʟʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠ-

ʯʝʩʢʠ ʚʘʞʥʳʤ ʚʦʚʩʝ ʥʝ ʜʣʷ ʘʤʝʨʠʢʘʥʮʝʚ, ʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʜʣʷ ʥʘʩ, ʜʣʷ ʈʦʩʩʠʠ! ɹʦʝʚʳʝ ʣʘʟʝʨʳ ï ʵʪʦ ʦʯʝʚʠʜ-

ʥʳʡ ʜʣʷ ʩʝʛʦʜʥʷʰʥʝʡ ʘʨʤʠʠ ʘʩʩʠʤʝʪʨʠʯʥʳʡ ʦʪʚʝʪ ʥʘ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ɿʘʧʘʜʘ ʧʦ ʨʘʟʚʠʪʠʶ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʦʨʫʞʠʷ. 

çʀʜʝʦʣʦʛʠʷè ʧʦʩʣʝʜʥʝʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʚ ʧʨʝʜʝʣʴʥʦ ʛʨʫʙʦʡ ʬʦʨʤʝ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʥʘʰ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠ ʧʨʦʜʚʠʥʫʪʳʡ ʧʨʦʪʠʚʥʠʢ ʚʤʝʩʪʦ ʚʳʩʳʧʘʥʠʷ ʜʝʩʷʪʢʦʚ ʙʦʣʚʘʥʦʢ çʧʦ ʧʣʦʱʘʜʠè ʙʫʜʝʪ ʪʦʯʥʦ çʫʢʣʘʜʳ-

ʚʘʪʴè ʥʘ ʥʘʰʠ ʛʦʣʦʚʳ ʝʜʠʥʠʯʥʳʡ, ʭʦʪʷ ʠ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʜʦʨʦʛʦʡ ʙʦʝʧʨʠʧʘʩ, ʜʦʩʪʘʪʦʯʥʦ ʚʩʧʦʤʥʠʪʴ ʦʧʳʪ ʖʛʦʩʣʘ-

ʚʠʠ. ʆʜʥʘʢʦ ʪʘʢʘʷ ʩʭʝʤʘ ʦʩʦʙʝʥʥʦ ʫʷʟʚʠʤʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʘʟʝʨʥʳʤ ʦʙʦʨʦʥʠʪʝʣʴʥʳʤ ʩʠʩʪʝʤʘʤ, ʢʦʪʦʨʳʤ ʚʩʝ 

ʨʘʚʥʦ ʯʪʦ çʞʝʯʴè ï ʘʨʭʘʠʯʝʩʢʠʡ ʩʥʘʨʷʜ ʟʘ ʜʚʝ ʩʦʪʥʠ ʜʦʣʣʘʨʦʚ ʠʣʠ ʜʦʨʦʛʫʱʫʶ ʫʣʴʪʨʘʩʦʚʨʝʤʝʥʥʫʶ ʨʘʢʝʪʫ. ʇʨʠ 

ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʚʳʩʦʢʦʪʦʯʥʳʭ ʩʥʘʨʷʜʦʚ ʥʘ ʙʦʨʪʫ ʥʦʩʠʪʝʣʷ ʥʝ ʩʪʦʣʴ ʚʝʣʠʢʦ, ʘ ʠʭ ʩʪʦʠʤʦʩʪʴ ʚ ʩʦʪʥʠ ʨʘʟ 
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ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʘʤʦʛʦ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʣʘʟʝʨʥʦʛʦ çʚʳʩʪʨʝʣʘè. ʅʝʩʤʦʪʨʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʟʘʧʨʝʪʳ, ʃʆ, ʫʩʠʣʠ-

ʷʤʠ ʉʐɸ, ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʚ ʢʦʩʤʦʩ. ʊʘʢʦʚʳ ʨʝʘʣʠʠ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ ʚ ʤʠʨʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

ʂʦʩʤʦʩ, ʧʦ ʦʮʝʥʢʝ ʘʤʝʨʠʢʘʥʩʢʠʭ ʚʦʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʷʚʣʷʝʪʩʷ ʚʳʩʰʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ʠ ʧʝʨʝʜʥʠʤ ʨʫʙʝʞʦʤ ʚ 

ʫʞʝ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʤʠʨʝ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʆʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʪʝʘʪʨʘ ʚʦʝʥ-

ʥʳʭ ʜʝʡʩʪʚʠʡ, ʥʘ ʢʦʪʦʨʦʤ ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʙʝʟʦʛʦʚʦʨʦʯʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʉʐɸ ʥʘʜ ʣʶʙʳʤ ʧʨʦʪʠʚʥʠ-

ʢʦʤ. ɺʦ ʤʥʦʛʠʭ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʉʐɸ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ, ʯʪʦ, ʪʦʣʴʢʦ ʦʚʣʘʜʝʚ ʧʨʠʦʨʠ-

ʪʝʪʦʤ ʚ ʢʦʩʤʦʩʝ ʚʦ ʚʩʝʭ ʝʛʦ ʬʦʨʤʘʭ, ʤʦʞʥʦ ʦʩʪʘʚʘʪʴʩʷ ʧʦʣʠʪʠʯʝʩʢʠʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʚʦʝʥʥʳʤ ʣʠʜʝʨʦʤ ʚ ʤʠʨʝ 

ʠ ʜʦʤʠʥʠʨʦʚʘʪʴ ʚ ʚʦʝʥʥʳʭ ʢʦʥʬʣʠʢʪʘʭ ʙʫʜʫʱʝʛʦ. ɸʤʝʨʠʢʘʥʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʩʯʠʪʘʶʪ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʨʘʙʦʪʳ 

ʧʦ ʩʦʟʜʘʥʠʶ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʝʨʝʭʚʘʪʘ, ʠʥʩʧʝʢʮʠʠ ʠ ʚʳʚʦʜʘ ʠʟ ʩʪʨʦʷ ʀʉɿ ʧʨʦʪʠʚ-

ʥʠʢʘ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʀʉɿ ʠ ʠʭ ʟʘʱʠʪʳ ʦʪ ʪʘʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ ʩʪʨʘʪʝʛʠ ʉʐɸ ʜʦʧʫʩʢʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʪʠʚʦ-

ʩʧʫʪʥʠʢʦʚ, ʚʳʚʦʜʠʤʳʭ ʥʘ ʦʨʙʠʪʳ ʩʢʨʳʪʥʦ ʠʣʠ ʧʦʜ ʚʠʜʦʤ ʀʉɿ ʠʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʄʠʥʠʘʪʶʨʥʳʡ ʢʦʩʤʠʯʝʩʢʠʡ 

ʘʧʧʘʨʘʪ (ʂɸ) (ʙʦʝʚʦʡ ʙʝʩʧʠʣʦʪʥʳʡ ʢʦʩʤʦʧʣʘʥ ʉʐɸ X-37B) ʩ ʩʝʢʨʝʪʥʦʡ ʤʠʩʩʠʝʡ ʙʳʣ ʟʘʧʫʱʝʥ 11 ʜʝʢʘʙʨʷ 2012 

ʛʦʜʘ ʠ ʧʦʙʠʣ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʨʝʢʦʨʜ 26 ʤʘʨʪʘ 2014 ʛʦʜʘ. ʇʨʝʜʳʜʫʱʠʡ ʝʛʦ ʨʝʢʦʨʜ ʩʦʩʪʘʚʣʷʣ 469 ʜʥʝʡ ʥʘ ʦʢʦ-

ʣʦʟʝʤʥʦʡ ʦʨʙʠʪʝ. ʊʘʢʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʂɸ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʦʢʫʤʝʥʪʫ çʅʘʮʠʦʥʘʣʴʥʘʷ ʢʦʩʤʠʯʝʩʢʘʷ 

ʧʦʣʠʪʠʢʘ ʉʐɸè 2006 ʛʦʜʘ, ʧʨʦʚʦʟʛʣʘʰʘʶʱʝʤʫ ʧʨʘʚʦ ʉʐɸ ʯʘʩʪʠʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʥʘʮʠʦʥʘʣʴʥʳʡ ʩʫʚʝʨʝʥʠ-

ʪʝʪ ʥʘ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɺʘʞʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʚʦʟʤʦʞʥʳʭ ʚʠʜʦʚ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʙʦʨʴʙʳ ʚ ʢʦʩʤʦʩʝ 

ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʩʪʨʘʪʝʛʘʤʠ ʦʪʚʦʜʠʪʩʷ ʠ ʃʆ ʢʦʩʤʠʯʝʩʢʦʛʦ ʙʘʟʠʨʦʚʘʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʢʪʨʠʥʦʡ ʉʐɸ, ʘʧʧʘ-

ʨʘʪʳ ʪʘʢʦʛʦ ʪʠʧʘ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʢʣʶʯʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʶ, 

ʠʥʩʧʝʢʮʠʶ ʠ ʫʥʠʯʪʦʞʝʥʠʝ ʂɸ ʧʨʦʪʠʚʥʠʢʘ, ʘ ʪʘʢʞʝ ʵʩʢʦʨʪʠʨʦʚʘʥʠʝ ʩʚʦʠʭ ʢʨʫʧʥʳʭ ʂɸ ʚ ʠʥʪʝʨʝʩʘʭ ʠʭ ʟʘʱʠʪʳ. 

ʀʤʝʥʥʦ ʚ ʪʘʢʠʭ ʩʬʝʨʘʭ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʣʘʟʝʨʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʙʫʜʫʱʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʊʦʪ ʞʝ ʜʦʢʫʤʝʥʪ ʛʦʚʦʨʠʪ, ʯʪʦ ʉʐɸ ʙʫʜʫʪ ʚʳʩʪʫʧʘʪʴ ʧʨʦʪʠʚ ʨʘʟ-

ʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʨʘʚʦʚʳʭ ʨʝʞʠʤʦʚ ʠʣʠ ʠʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʧʨʝʢʨʘʱʝʥʠʝ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʝ 

ʜʦʩʪʫʧʘ ʉʐɸ ʚ ʢʦʩʤʦʩ ʠʣʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʉʦʛʣʘʰʝʥʠʷ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʢʦʥʪʨʦʣʶ ʥʘʜ ʚʦʦʨʫʞʝʥʠʷʤʠ ʥʝ 

ʜʦʣʞʥʳ ʥʘʨʫʰʘʪʴ ʧʨʘʚʦ ʉʐɸ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʫ, ʠʩʧʳʪʘʥʠʷ, ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʠʥʳʝ 

ʜʝʡʩʪʚʠʷ ʚ ʢʦʩʤʦʩʝ ʚ ʮʝʣʷʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʤʠʥʠʩʪʨʫ ʦʙʦʨʦʥʳ ʉʐɸ ʧʨʝʜʧʠʩʳʚʘʝʪʩʷ 

çʩʦʟʜʘʪʴ ʧʦʪʝʥʮʠʘʣ, ʧʣʘʥʳ ʠ ʚʘʨʠʘʥʪʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʙʦʜʳ ʜʝʡʩʪʚʠʡ ʚ ʢʦʩʤʦʩʝ, ʘ ʪʘʢʞʝ ʜʣʷ ʣʠʰʝʥʠʷ ʧʨʦ-

ʪʠʚʥʠʢʘ ʪʘʢʦʡ ʩʚʦʙʦʜʳ ʜʝʡʩʪʚʠʡè. ʗʩʥʝʝ, ʯʝʪʯʝ ʩʢʘʟʘʪʴ ʪʨʫʜʥʦ.  

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʚʦʦʨʫʞʝʥʠʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʩʨʝʜʩʪʚʘʤ ʚʦʟʜʫʰʥʦ-ʢʦʩʤʠʯʝʩʢʦʛʦ ʥʘʧʘʜʝʥʠʷ (ɺʂʅ) ʧʨʦʪʠʚʥʠʢʘ, ʥʝʧʨʝʨʳʚʥʦʝ ʨʘʟʚʠ-

ʪʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʜʝʣʘʝʪ ʟʘʜʘʯʫ ʨʘʟʨʘʙʦʪʢʠ ʩʨʝʜʩʪʚ ʙʦʨʴʙʳ ʩ ʥʠʤʠ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦʡ ʠ ʘʢʪʫ-

ʘʣʴʥʦʡ. ʇʦ ʤʥʝʥʠʶ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʘʤ ʙʦʨʴʙʳ ʩʦ 

ʩʨʝʜʩʪʚʘʤʠ ɺʂʅ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʣʘʟʝʨʥʳʝ. ʉʦʟʜʘʥʠʝ ʩʚʝʨʭʤʦʱʥʦʛʦ ʃʆ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʜʣʷ ʙʦʨʴʙʳ ʩ ʥʝʢʦʪʦʨʳʤʠ ʚʠʜʘʤʠ ʩʨʝʜʩʪʚ ɺʂʅ, ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʤ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʇɺʆ ʠ ʇʂʆ. ʇʦʜʣʝʪʥʦʝ ʚʨʝʤʷ, ʚ ʵʪʦʤ ʢʣʶʯ ʢ ʧʦʥʠ-

ʤʘʥʠʶ ʩʠʪʫʘʮʠʠ. ʉ ʧʨʠʙʣʠʞʝʥʠʝʤ ʢ ʥʘʰʠʤ ʛʨʘʥʠʮʘʤ ʨʘʢʝʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʦʪʠʚʥʠʢʘ ʵʪʦ ʢʨʠ-

ʪʠʯʝʩʢʠ ʚʘʞʥʦʝ ʚʨʝʤʷ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʦʤʦʱʴ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʘʨʠʪʝʪʘ ʤʦʞʥʦ ʠʩʢʘʪʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʣʦ-

ʢʘʣʴʥʦʡ ʟʘʱʠʪʳ ʦʩʦʙʦ ʚʘʞʥʳʭ ʜʣʷ ʦʙʦʨʦʥʦʩʧʦʩʦʙʥʦʩʪʠ ʩʪʨʘʥʳ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʣʘʟʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʧʦ-

ʩʦʙʥʳʭ ʢ ʤʛʥʦʚʝʥʥʦʤʫ ʦʪʚʝʪʫ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʥʘʭʦʜʠʪʩʷ, ʢʘʢ ʩʝʡʯʘʩ ʤʦʜʥʦ ʛʦʚʦʨʠʪʴ, ʚ ʪʨʝʥʜʝ ʠ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, 

ʯʪʦ ʚ ʉʐɸ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦ ʚʝʜʫʪʩʷ ʤʘʩʰʪʘʙʥʳʝ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʃʆ ʜʣʷ ʧʦʨʘʞʝʥʠʷ (ʧʦʜʘʚʣʝʥʠʷ) ʚʦʟʜʫʰʥʦ-ʢʦʩʤʠʯʝʩʢʠʭ ʮʝʣʝʡ. ʕʪʦ, ʢʦʥʝʯʥʦ ʞʝ, ʌʨʘʥʮʠʷ, 

ɻʝʨʤʘʥʠʷ, ɸʥʛʣʠʷ, ʀʟʨʘʠʣʴ, ʗʧʦʥʠʷ, ʢʦʪʦʨʳʝ ʫʞʝ ʜʘʚʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘ ʨʳʥʢʝ ʣʘʟʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʦʩʪʘ-

ʪʦʯʥʦ ʵʥʝʨʛʠʯʥʦ ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʙʦʝʚʦʛʦ ʃʆ, ʩʧʦʩʦʙʥʦʛʦ ʧʦʨʘʞʘʪʴ ʚʦʟʜʫʰʥʦ-

ʢʦʩʤʠʯʝʩʢʠʝ ʮʝʣʠ. ʀʟʨʘʠʣʴʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʯʝʥʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʦ ʚ ʦʙʣʘʜʘʥʠʠ ʪʘʢʠʤ ʩʨʝʜʩʪʚʦʤ 

ʜʣʷ ʙʦʨʴʙʳ ʩ ʨʘʢʝʪʘʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʩʦʩʝʜʩʪʚʫʶʱʠʝ ʩ ʥʠʤ ʠʩʣʘʤʩʢʠʝ ʛʨʫʧʧʠʨʦʚʢʠ ʜʣʷ ʦʙʩʪʨʝʣʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʀʟʨʘʠʣʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʢʦʨʧʦʨʘʮʠʝʡ TRW ʧʦ ʟʘʢʘʟʫ ʘʤʝʨʠʢʘʥʩʢʦʡ ʘʨʤʠʠ ʠ ʠʟʨʘʠʣʴʩʢʦʛʦ ʤʠʥʠʩʪʝʨʩʪʚʘ 

ʦʙʦʨʦʥʳ ʙʳʣ ʩʦʟʜʘʥ ʤʦʙʠʣʴʥʳʡ ʪʘʢʪʠʯʝʩʢʠʡ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʣʘʟʝʨ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʙʳʣʘ ʩʙʠʪʘ 

ʨʘʢʝʪʘ ʨʝʘʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʟʘʣʧʦʚʦʛʦ ʦʛʥʷ ʪʠʧʘ çʂʘʪʶʰʘè. ʀʩʧʳʪʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʰʪʘʪʝ ʅʴʶ-ʄʝʭʠʢʦ. 

ʇʦ ʜʘʥʥʳʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʭʠʤʠʯʝʩʢʠʡ ʣʘʟʝʨ ʛʝʥʝʨʠʨʫʝʪ ʤʦʱʥʳʡ ʣʫʯ, ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʜʦʩʪʠ-

ʛʘʪʴ ʜʝʩʷʪʢʦʚ ʠ ʜʘʞʝ ʩʦʪʝʥ ʢʠʣʦʤʝʪʨʦʚ. 

ʕʪʦ ʠ ʖʞʥʘʷ ʂʦʨʝʷ, ʢʦʪʦʨʘʷ, ʢʘʢ ʩʦʦʙʱʘʶʪ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʉʄʀ ʪʘʢʞʝ ʩʦʟʜʘʝʪ ʃʆ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʧʦ-

ʩʦʙʥʦ ʚʳʚʦʜʠʪʴ ʠʟ ʩʪʨʦʷ ʨʘʢʝʪʥʳʝ ʠ ʘʨʪʠʣʣʝʨʠʡʩʢʠʝ ʩʠʩʪʝʤʳ ʂʅɼʈ. ʄʦʱʥʘʷ ʣʘʟʝʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʨʘʟʨʘʙʘʪʳʚʘ-

ʝʪʩʷ ʛʨʫʧʧʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʤʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʠ ʥʝʩʢʦʣʴʢʠʭ ʶʞʥʦʢʦʨʝʡʩʢʠʭ ʚʦʝʥʥʳʭ ʢʦʤʧʘʥʠʡ. ʎʝʣʴ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʜʘʯʝ ʵʪʦʛʦ ʃʆ ʘʨʤʠʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʦʙʦʨʦʥʳ ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ 

ʉʝʚʝʨʥʦʡ ʂʦʨʝʝʡ ʨʘʢʝʪ ʠ ʜʘʣʴʥʦʙʦʡʥʦʡ ʘʨʪʠʣʣʝʨʠʠ. 

ʕʪʦ ʠ ʗʧʦʥʠʷ, ʢʦʪʦʨʘʷ ʚ ʮʝʣʷʭ ʟʘʱʠʪʳ ʦʪ ʩʝʚʝʨʦʢʦʨʝʡʩʢʠʭ ʙʘʣʣʠʩʪʠʯʝʩʢʠʭ ʨʘʢʝʪ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʤʦʱʥʳʡ 

ʣʘʟʝʨ, ʩʧʦʩʦʙʥʳʡ ʠʭ ʩʙʠʚʘʪʴ. ʇʦ ʤʥʝʥʠʶ ʷʧʦʥʩʢʦʛʦ ʤʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ, ɿʈʂ Patriot ʜʦʣʞʝʥ ʧʦʨʘʞʘʪʴ ʨʘʢʝʪʳ 

ʚ ʘʪʤʦʩʬʝʨʝ, ʘ ʃʆ ï ʩʨʘʟʫ ʧʦʩʣʝ ʧʫʩʢʘ ʥʘ ʥʘʯʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʝʪʘ. ʀʤʝʥʥʦ ʧʦ ʵʪʦʡ ʩʭʝʤʝ ʚʝʜʫʪʩʷ 

ʨʘʙʦʪʳ ʠ ʚ ʉʐɸ ï ʢʫʨʘʪʦʨʝ ʵʪʠʭ ʣʘʟʝʨʥʳʭ ʧʨʦʛʨʘʤʤ.  

ʂʠʪʘʡ, ʧʦ ʜʘʥʥʳʤ ʘʤʝʨʠʢʘʥʩʢʦʡ ʧʨʝʩʩʳ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʩʪʨʘʥʳ ʦʙʣʘʜʘʝʪ 

ʃʆ. ʅʝʜʘʚʥʷʷ ʧʫʙʣʠʢʘʮʠʷ ʚ ʉʐɸ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʧʳʪʢʝ ʦʩʣʝʧʣʝʥʠʷ ʠʭ ʂɸ ʚʦʝʥʥʳʤʠ ʂʠʪʘʷ, ʪʦʤʫ ʚʦʟʤʦʞʥʦʝ 
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ʧʦʜʪʚʝʨʞʜʝʥʠʝ. ʉʦʟʜʘʶʪʩʷ ʠ ʣʘʟʝʨʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʩʧʦʩʦʙʥʳʝ ʩʙʠʚʘʪʴ ʨʘʢʝʪʳ ʥʘ ʥʠʟʢʠʭ ʚʳʩʦʪʘʭ. ʃʘʟʝʨʥʳʤ ʣʫ-

ʯʦʤ, ʧʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʳʚʝʜʝʥʠʝ ʠʟ ʩʪʨʦʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʢʝʪʳ. 

ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ʠ ʜʘʥʥʳʤ ʉʄʀ, ʉʉʉʈ ʙʳʣ ʧʝʨʚʳʤ, ʜʦʩʪʠʛʰʠʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʟʘʤʝʪʥʳʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ. ʉʣʘʚʥʳʝ ʫʩʧʝʭʠ ʧʨʦʰʣʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʦʟʜʘʪʝʣʝʡ ʃʆ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪ-

ʥʳʤʠ ʬʘʢʪʘʤʠ. 

ɺ 1977 ʛ. ʚ ʆʂɹ ʠʤ. ɻ.ʄ. ɹʝʨʠʝʚʘ ʙʳʣʠ ʥʘʯʘʪʳ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʣʝʪʘʶʱʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ç1ɸè, ʥʘ 

ʙʦʨʪʫ ʢʦʪʦʨʦʡ ʨʘʟʤʝʱʘʣʘʩʴ ʣʘʟʝʨʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʫʯʝʡ ʚ 

ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʘʪʤʦʩʬʝʨʳ. ʕʪʠ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʰʠʨʦʢʦʡ ʢʦʦʧʝʨʘʮʠʠ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʥʘʫʯʥʳʤʠ ʦʨʛʘ-

ʥʠʟʘʮʠʷʤʠ ʚʩʝʡ ʩʪʨʘʥʳ, ʦʩʥʦʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʣʦʩʴ ʎʂɹ çɸʣʤʘʟè, ʚʦʟʛʣʘʚʣʷʝʤʦʝ ʜʦʢʪʦʨʦʤ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʘʢʘʜʝʤʠʢʦʤ ɹ.ɺ. ɹʫʥʢʠʥʳʤ. ɹʘʟʦʚʳʤ ʩʘʤʦʣʝʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʝʪʘʶʱʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʜ ʠʥʜʝʢʩʦʤ ɸ-60 

ʙʳʣ ʚʳʙʨʘʥ ʀʣ-76 ʄɼ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʜʦʨʘʙʦʪʢʠ, ʠʟʤʝʥʠʚʰʠʝ ʝʛʦ ʚʥʝʰʥʠʡ ʚʠʜ. 

ɺʧʝʨʚʳʝ ʣʝʪʘʶʱʘʷ ʣʘʙʦʨʘʪʦʨʠʶ ç1ɸè ʧʦʜʥʷʣʘʩʴ ʚ ʚʦʟʜʫʭ ʚ 1981 ʛ. ɺ ʢʦʥʮʝ 1991 ʛ. ʙʳʣʘ ʧʦʜʥʷʪʘ ʚ ʚʦʟʜʫʭ ʩʣʝ-

ʜʫʶʱʘʷ ʣʝʪʘʶʱʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ç1ɸ2è ʉʉʉʈ-86879. ʅʘ ʝʸ ʙʦʨʪʫ ʨʘʟʤʝʱʘʣʩʷ ʥʦʚʳʡ ʚʘʨʠʘʥʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩ ʫʯʝʪʦʤ ʧʨʝʜʳʜʫʱʠʭ ʠʩʧʳʪʘʥʠʡ. ʇʦ ʜʘʥʥʳʤ ʠʩʪʦʯʥʠʢʘ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʠʞʝ, ʚ 

ʢʦʥʮʝ 60 ʛʛ. ʚ ʤʝʩʪʝʯʢʝ ʉʘʨʳ-ʐʘʛʘʥ (ʂʘʟʘʭʩʪʘʥ) ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʣʘʟʝʨʥʘʷ ʫʩʪʘʥʦʚʢʘ çʊʝʨʨʘ-3è. ɺ ʠʥʪʝʨʚʴʶ ʛʘ-

ʟʝʪʝ çʂʨʘʩʥʘʷ ʟʚʝʟʜʘè ʦʜʠʥ ʠʟ ʩʦʟʜʘʪʝʣʝʡ ʩʦʚʝʪʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʚʦʝʥʥʳʭ ʣʘʟʝʨʦʚ ʧʨʦʬʝʩʩʦʨ ʇʝʪʨ ɿʘʨʫʙʠʥ ʦʪʤʝ-

ʪʠʣ, ʯʪʦ ʢ 1985 ʛ. ʥʘʰʠ ʫʯʝʥʳʝ ʪʦʯʥʦ ʟʥʘʣʠ, ʯʪʦ ʚ ʉʐɸ ʥʝ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʢʦʤʧʘʢʪʥʳʡ ʙʦʝʚʦʡ ʣʘʟʝʨ, ʘ ʵʥʝʨʛʠʷ 

ʩʘʤʦʛʦ ʤʦʱʥʦʛʦ ʠʟ ʥʠʭ ʥʝ ʧʨʝʚʳʰʘʣʘ ʪʦʛʜʘ ʵʥʝʨʛʠʠ ʚʟʨʳʚʘ ʤʘʣʦʢʘʣʠʙʝʨʥʦʛʦ ʧʫʰʝʯʥʦʛʦ ʩʥʘʨʷʜʘ. ɺ ʪʦ ʚʨʝʤʷ ʥʘ 

ʫʩʪʘʥʦʚʢʝ ʫʞʝ ʙʳʣ ʣʦʢʘʪʦʨ, ʨʘʙʦʪʫ ʢʦʪʦʨʦʛʦ ʚ 1984 ʛ. ʧʨʝʜʣʘʛʘʣʦʩʴ ʧʨʦʚʝʨʠʪʴ ʥʘ ʨʝʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʦʙʲʝʢ-

ʪʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʦʨʙʠʪʝ. ʍʦʨʦʰʦ ʦʩʚʝʱʝʥʳ ʚ ʧʝʯʘʪʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʃʆ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʅʇʆ çɸʩʪʨʦʬʠʟʠʢʘè, 

ʨʫʢʦʚʦʜʠʤʦʤ ʚ ʪʦ ʚʨʝʤʷ ʅ.ɼ. ʋʩʪʠʥʦʚʳʤ [2]. ʉʦʩʪʦʷʥʠʝ ʣʘʟʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʭʦʨʦʰʦ ʦʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʣ ʙʳʚʰʠʡ ʥʘʯʘʣʴʥʠʢ ɻʝʥʝʨʘʣʴʥʦʛʦ ʰʪʘʙʘ ʖ.ʅ. ɹʘʣʫʝʚʩʢʠʡ: çʄʦʛʫ ʫʚʝʨʝʥʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ 

ʚʦʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʨʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʃʆ ʨʘʟʚʠʚʘʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʠ ʥʘʭʦʜʠʪʩʷ ʧʨʠ-

ʤʝʨʥʦ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ ʚʦ ʚʩʝʭ ʪʝʭ ʩʪʨʘʥʘʭ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʨʘʟʚʠʚʘʪʴè [10]. ɺʳʩʢʘʟʳʚʘʥʠʝ 

ʦʯʝʥʴ ʭʠʪʨʦʝ, ʠʟ ʥʝʛʦ ʥʝ ʚʧʦʣʥʝ ʷʩʥʦ, ʠʤʝʣʘ ʣʠ ʈʦʩʩʠʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʩʝ ʵʪʠ ʪʨʫʜʥʳʝ ʛʦʜʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʘʟʚʠ-

ʚʘʪʴ ʣʘʟʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʬʦʨʤʳ ʃʆ. ʂʦʥʝʯʥʦ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʣʘ-

ʟʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʠʤʝʣʦ ʤʝʩʪʦ ʙʳʪʴ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʪʨʳʚ ʦʪ ʦʩʪʘʣʴʥʦʛʦ ʤʠʨʘ ʚ ʧʦʥʠʤʘʥʠʠ ʧʨʦʙʣʝʤ ʤʦʱʥʳʭ 

ʣʘʟʝʨʦʚ ʚ ʧʨʝʞʥʠʝ ʛʦʜʳ ʠ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʝ ʅʀʈ ï ʦʚʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʠʣʠ ʩʦʭʨʘʥʠʪʴ ʧʦʪʝʥʮʠʘʣ ʨʦʩ-

ʩʠʡʩʢʦʡ ʣʘʟʝʨʥʦʡ ʥʘʫʢʠ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʷʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʡʪʠ ʚʧʝʨʝʜ. ʕʪʦ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʣʦʢʦʥʥʦʡ ʠ ʜʠʩʢʦʚʦʡ ʪʝʭʥʦʣʦʛʠʷʤ, ʘ ʪʘʢʞʝ ʢ ʥʦʚʳʤ ʚʨʝʤʝʥʥʳʤ ʨʝʞʠʤʘʤ ʛʝʥʝʨʘʮʠʠ ʣʘʟʝʨ-

ʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʤʦʱʥʳʭ ʩʠʩʪʝʤ. ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʬʠʟʠʯʝʩʢʠʭ ʤʝ-

ʭʘʥʠʟʤʦʚ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʵʪʠʤʠ ʥʦʚʳʤʠ ʨʝʞʠʤʘʤʠ. 

ɺʘʞʥʦ ʦʪʯʝʪʣʠʚʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩʝʛʦʜʥʷ ʚ ʵʪʦʡ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦ-

ʣʦʛʠʡ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʃʆ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶ-

ʱʠʤʩʷ ʦʨʫʞʠʝʤ ʚ ʤʠʨʝ. ʆʙʲʝʢʪʘʤʠ ʧʦʨʘʞʝʥʠʷ ʜʣʷ ʃʆ ʤʦʛʫʪ ʙʳʪʴ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʘʷ ʪʝʭʥʠʢʘ, ʚʦʝʥʥʘʷ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʦʪʠʚʥʠʢʘ ʠ ʜʘʞʝ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. ʀ ʚʩʝ ʞʝ, ʙʦʝʚʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʩʫʱʝʩʪʚʫʶ-

ʱʝʛʦ ʃʆ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦʢʘ ʪʦʣʴʢʦ ʪʘʢʪʠʯʝʩʢʦʝ. ʆʜʥʘʢʦ ʥʘʨʘʱʠʚʘʥʠʝ ʤʦʱʥʦʩʪʠ ʪʘʢʪʠʯʝʩʢʠʭ ʣʘʟʝʨʦʚ, ʧʨʦ-

ʠʩʭʦʜʷʱʝʝ ʟʘ ʨʫʙʝʞʘʤʠ ʦʪʝʯʝʩʪʚʘ ʠ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʠʜʝʡ ʚ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʥʘʧʨʠʤʝʨ, ʩʦʚʤʝʱʝʥʠʝ ʤʦʱʥʳʭ 

ʣʘʟʝʨʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʛʝʦʬʠʟʠʢʠ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʩʢʘʯʢʫ ï ʧʨʝʚʨʘʱʝʥʠʶ ʃʆ ʠ ʚ ʛʨʦʟʥʦʝ 

ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʦʨʫʞʠʝ [12, 13, 14]. ʈʦʩʩʠʷ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʢʘʟʳʚʘʣʘʩʴ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʥʫʞʥʦ ʙʳʣʦ çʧʨʦʣʝʟʘʪʴ 

ʚ ʠʛʦʣʴʥʦʝ ʫʰʢʦè. ɺʦʪ ʠ ʩʝʡʯʘʩ ʦʙʩʪʘʥʦʚʢʘ ʚʦʢʨʫʛ ʈʦʩʩʠʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʩʢʚʝʨʥʳʤ ʦʙʨʘʟʦʤ. ʅʘʜʦ ʩʦʚ-

ʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʧʨʝʦʜʦʣʝʪʴ ʙʣʘʛʦʜʫʰʠʝ ʧʦʩʣʝʜʥʠʭ ʜʚʘʜʮʘʪʠ ʣʝʪ. ʀ ʤʳ ʝʛʦ ʧʨʝʦʜʦʣʝʝʤ, ʥʝʪ ʩʦʤʥʝʥʠʷ. ʅʦ 

ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʚʳʨʚʘʪʴʩʷ ʠʟ ʧʣʝʥʘ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʢʦʧʠʨʦʚʘʥʠʷ ʤʥʦʛʠʭ ʨʘʟʨʘʙʦʪʦʢ ʪʘʢʪʠʯʝʩʢʠʭ ʣʘʟʝʨʦʚ 

ʉʐɸ ï ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝʵʬʬʝʢʪʠʚʥʳʭ, ʛʨʦʤʦʟʜʢʠʭ ʠ ʥʝ ʧʦʟʚʦʣʷʶʱʠʭ ʜʘʞʝ ʚ ʛʣʫʙʦʢʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʜʦʩʪʠʯʴ ʩʪʨʘ-

ʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʚʦʟʜʫʰʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʦʙʦʨʦʥʦʡ (ɺʂʆ) ʩʪʨʘʥʳ. ɽʩʪʴ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʃʆ. ʄʠʨʦʚʘʷ ʣʘʟʝʨʥʘʷ ʥʘʫʢʘ ʥʘʯʘʣʘ ʩʚʦʝ ʚʦʩʭʦʞʜʝʥʠʝ ʩ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʠ, ʧʦʭʦʞʝ, 

ʟʘʢʦʥʯʠʪ ʠʤʝʥʥʦ ʪʚʝʨʜʳʤ ʪʝʣʦʤ ʧʨʠ ʧʦʠʩʢʝ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʚʝʩʘ ʢ ʤʦʱʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ï ʢʛ/ʢɺʪ, ʚʘʞʥʳʤ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʤʦʱʥʳʭ ʠ ʩʚʝʨʭʤʦʱʥʳʭ ʣʘʟʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʛʨʘʞʜʘʥʩʢʠʭ ʠ 

ʚʦʝʥʥʳʭ ʧʨʠʤʝʥʝʥʠʡ [2]. ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʜʣʷ ʛʘʟʦʨʘʟʨʷʜʥʳʭ, ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʣʘ-

ʟʝʨʦʚ ʠ ʣʘʟʝʨʦʚ ʥʘ ʧʘʨʘʭ ʱʝʣʦʯʥʳʭ ʤʝʪʘʣʣʦʚ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʜʣʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʪʚʝʨʜʦʪʝʣʴʥʳʭ 

ʣʘʟʝʨʦʚ ʛʦʚʦʨʠʪ ʦ ʙʝʟʫʩʣʦʚʥʦʤ ʧʨʠʦʨʠʪʝʪʝ ʧʦʩʣʝʜʥʠʭ. ɺʝʜʴ ʚ ʩʣʫʯʘʝ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʤ ʦʪʥʦʰʝʥʠʝʤ ʚʝʣʠʯʠʥʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝʡ 5 ʢʛ/ʢɺʪ ʤʦʞʥʦ ʫʚʝʨʝʥʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʦʩʥʘʱʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʡ ʘʚʠʘʮʠʠ (ʩʘʤʦʣʝʪʳ ʠ 

ʚʝʨʪʦʣʝʪʳ) ʠ ʚʩʝʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʷ ʙʦʷ ʠ ʩʨʝʜʩʪʚ ʤʦʨʩʢʦʛʦ ʙʘʟʠʨʦʚʘʥʠʷ ʪʘʢʪʠʯʝʩʢʠʤ (ʚʦʟʤʦʞʥʦ, ʚ ʧʝʨ-

ʩʧʝʢʪʠʚʝ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ) ʣʘʟʝʨʥʳʤ ʦʨʫʞʠʝʤ! ɼʣʷ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʣʘʟʝʨʦʚ ʚʝʣʠʯʠʥʘ ʦʪʥʦʰʝʥʠʷ ʚʝʩʘ 

ʩʠʩʪʝʤʳ ʢ ʝʝ ʤʦʱʥʦʩʪʠ ʦʢʘʟʳʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʚʝʣʠʯʠʥʳ.  

ʂʦʤʧʘʥʠʷ çʃʦʢʭʠʜ ï ʄʘʨʪʠʥè ʫʞʝ ʟʘʷʚʠʣʘ ʦ ʜʦʩʪʠʞʝʥʠʠ ʩʦʦʪʥʦʰʝʥʠʷ 5 ʢʛ/ʢɺʪ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʚʝʨ-

ʜʦʪʝʣʴʥʳʭ ʣʘʟʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʚʠʜʠʪ ʧʝʨʩʧʝʢʪʠʚʫ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʩʥʠʞʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʚʦʣʦʢʦʥʥʳʭ ʣʘʟʝʨʥʳʭ 

ʩʠʩʪʝʤ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʥʝʜʘʚʥʦ ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʚ ʇʝʨʩʠʜʩʢʦʤ ʟʘʣʠʚʝ, ʵʪʦ ʤʘʣʦ ʯʪʦ ʤʝʥʷʝʪ. ɺ ʩʠʣʫ 

ʤʘʣʦʩʪʠ ʚʳʭʦʜʥʦʛʦ ʟʨʘʯʢʘ ʚʦʣʦʢʥʘ (ʩʦʪʥʠ ʤʠʢʨʦʥ) ʠʤʧʫʣʴʩʥʦ-ʧʝʨʠʦʜʠʯʝʩʢʠʡ (ʀ-ʇ) ʨʝʞʠʤ ʩ ʙʦʣʴʰʦʡ ʵʥʝʨʛʠʝʡ 

ʠʤʧʫʣʴʩʦʚ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʚʦʟʤʦʞʝʥ. ɸ ʟʥʘʯʠʪ, ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠ ʘʙʩʦʣʶʪʥʦ 

ʤʘʣʦʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʞʠʤʘ ʚʦʟʜʝʡʩʪʚʠʷ, ʩ ʢʦʪʦʨʳʤ ʠ ʤʳ, ʠ ʘʤʝʨʠʢʘʥʮʳ ʫʞʝ çʥʘʠʛʨʘʣʠʩʴè ʚʦ ʚʨʝʤʝʥʘ ʉʆʀ. ʆʪ-

ʩʶʜʘ ʠ ʥʘʚʷʟʯʠʚʘʷ ʨʝʢʣʘʤʘ ʚʦʣʦʢʦʥʥʳʭ ʣʘʟʝʨʦʚ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ.  
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ʅʦ ʝʩʪʴ ʠ ʜʨʫʛʦʡ çʩʦʚʨʝʤʝʥʥʳʡè ʪʚʝʨʜʦʪʝʣʴʥʳʡ ʣʘʟʝʨ ï ʜʠʩʢʦʚʳʡ ʣʘʟʝʨ. ʕʪʦʡ ʠʜʝʝ ʘʢʘʜ. ʅ.ɻ. ɹʘʩʦʚʘ 

ʧʨʘʚʜʘ ʫʞʝ 52 ʛʦʜʘ, ʥʦ ʠʤʝʥʥʦ ʵʪʦʪ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʤʦʱʥʳʭ ʣʘʟʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʢʘʟʳʚʘʝʪʩʷ ʩʝʛʦʜʥʷ ʠ 

ʥʘʜʦʣʛʦ ʚ ʙʫʜʫʱʝʤ ʜʦʤʠʥʠʨʫʶʱʠʤ. ʇʨʠ ʵʪʦʤ ʞʝ, ʚʝʩʴʤʘ ʚʳʛʦʜʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ <5ʢʛ/ʢɺʪ ʵʪʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ 

ʧʨʠʥʮʠʧ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʘʮʠʶ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʥʦʛʦ ʀ-ʇ ʨʝʞʠʤʘ, ʪ.ʢ. ʘʧʝʨʪʫʨʘ ʜʠʩʢʦʚʦʛʦ ʣʘʟʝʨʘ ʠʤʝʝʪ ʜʠʘʤʝʪʨ 

ʧʦʨʷʜʢʘ 1ʩʤ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʩʠʩʪʝʤʳ ʥʝʩʢʦʣʴʢʦ ʜʠʩʢʦʚ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʦʧʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ 

ZIG-ZAG, ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʪʘʢʦʛʦ ʤʦʜʫʣʷ ʩʝʛʦʜʥʷ ʫʞʝ ʩʦʩʪʘʚʣʷʝʪ 50 ʢɺʪ. ʄʦʜʫʣʠ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ 

ʚʦʣʦʢʦʥʥʳʭ ʩʠʩʪʝʤ, ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʠ ʤʦʱʥʦʩʪʴ ʩʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʮʝʣʠ. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʤʥʦʛʦʤʦʜʫʣʴ-

ʥʦʛʦ ʣʘʟʝʨʘ ʥʘ çʩʣʵʙʘʭè (ʪʦʥʢʠʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʧʣʘʩʪʠʥʢʠ) ʚʠʜʥʦ, ʯʪʦ 100 ʢɺʪ ʣʘʟʝʨ ʙʫʜʝʪ ʚʝʩʠʪʴ ʤʝʥʝʝ 500 ʢʛ! 

ʇʘʨʘʣʣʝʣʴʥʦʝ ʩʣʦʞʝʥʠʝ ʤʦʜʫʣʝʡ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʣʘʟʝʨʘ ʥʘ ʜʠʩʢʦʚʦʡ ʛʝʦʤʝʪʨʠʠ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʝʜʝʪ ʢ ʫʚʝ-

ʣʠʯʝʥʠʶ ʦʙʱʝʡ ʘʧʝʨʪʫʨʳ ʩʠʩʪʝʤʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʵʥʝʨʛʠʠ ʠʤʧʫʣʴʩʦʚ ʚ ʧʝʨʠʦʜʠ-

ʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʢʘʯʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʟʚʦʣʷʷ ʨʝʘʣʠʟʘʮʠʶ ʤʥʦʛʠʭ ʥʦ-

ʚʳʭ ʵʬʬʝʢʪʦʚ ʥʘ ʤʠʰʝʥʠ. 

ʆʜʥʘʢʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ɺʂʆ ʥʫʞʥʳ ʣʘʟʝʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʠ. ʅʦ ʦʪ 

ʤʦʜʫʣʝʡ ʤʦʱʥʦʩʪʴʶ ʜʘʞʝ ʚ 75 ʢɺʪ (ʢʦʤʧʘʥʠʷ çʃʦʢʭʠʜ ï ʄʘʨʪʠʥè ʧʣʘʥʠʨʫʝʪ ʵʪʦ ʫʚʝʣʠʯʝʥʠʝ ʟʘ ʩʯʝʪ ʢʘʯʝʩʪʚʘ 

ʦʪʨʘʞʘʶʱʠʭ ʧʦʢʨʳʪʠʡ) ʜʦ ʫʨʦʚʥʷ ʤʦʱʥʦʩʪʠ ʚʩʝʡ ʩʠʩʪʝʤʳ 25 ʄɺʪ ʜʠʩʪʘʥʮʠʷ ʛʠʛʘʥʪʩʢʦʛʦ ʨʘʟʤʝʨʘ. ʉʣʦʞʠʪʴ 

ʤʦʱʥʦʩʪʴ ʙʦʣʝʝ 100 ʤʦʜʫʣʝʡ ʚ ʝʜʠʥʳʡ ʣʫʯ ʚ ʩʣʫʯʘʝ ʤʦʙʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɺ ʯʝʤ 

ʞʝ ʪʨʫʜʥʦʩʪʴ, ʦ ʢʦʪʦʨʦʡ ʤʥʦʛʦ ʣʝʪ ʥʘʟʘʜ ʛʦʚʦʨʠʣ ʘʢʘʜ. ʅ.ɻ. ɹʘʩʦʚ? ʋʩʠʣʝʥʥʦʝ ʩʧʦʥʪʘʥʥʦʝ ʠʟʣʫʯʝʥʠʝ (çʋʉʀè ï 

ʩʙʨʦʩ ʵʥʝʨʛʠʠ ʚʜʦʣʴ ʜʠʘʤʝʪʨʘ ʜʠʩʢʘ) ʤʝʰʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʝʛʦ ʘʧʝʨʪʫʨʫ. ɸ ʝʩʣʠ ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʧʨʦ-

ʙʣʝʤʳ ʧʦʜʘʚʣʝʥʠʷ ʋʉʀ, ʪʦ ʧʨʠ ʘʧʝʨʪʫʨʝ ʩ ʜʠʘʤʝʪʨʦʤ 50 ʩʤ ʤʦʞʥʦ ʩʝʨʴʝʟʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʚʝʨʭʢʦʤʧʘʢʪʥʦʤ ʣʘʟʝʨ-

ʥʦʤ ʢʦʤʧʣʝʢʩʝ ʩʦ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʴʶ 10 ʄɺʪ. ɼʨʫʛʘʷ ʧʨʦʙʣʝʤʘ, ʦ ʢʦʪʦʨʦʡ ʛʦʚʦʨʠʣ ʘʢʘʜʝʤʠʢ ï ʦʭʣʘʞʜʝʥʠʝ 

ʜʠʩʢʘ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʙʳʣʘ ʥʘʤʠ ʨʝʰʝʥʘ ʫʞʝ ʜʘʚʥʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʠʣʦʚʦʡ ʦʧʪʠʢʠ ʜʣʷ ʤʦʱʥʳʭ ʣʘʟʝʨʦʚ ʤʝʛʘʚʘʪʪ-

ʥʦʛʦ ʢʣʘʩʩʘ. ʅʝʜʘʚʥʦ ʥʘʤ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʠ ʵʪʦʡ ʛʨʦʟʥʦʡ ʧʨʦʙʣʝʤʳ ï ʧʦʜʘʚʣʝʥʠʝ ʋʉʀ. ʊʝʧʝʨʴ ʤʦʞʥʦ 

ʩʤʝʣʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʘʚʠʘʮʠʦʥʥʳʡ ʥʦʩʠʪʝʣʴ ʩ ʣʘʟʝʨʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʤʦʱʥʦʩʪʴʶ 10 ʄɺʪ ʥʘ ʙʦʨʪʫ, ʵʬʬʝʢʪʠʚʥʦ 

ʨʝʰʘʶʱʠʤ ʟʘʜʘʯʠ ʣʘʟʝʨʥʦʡ ʯʠʩʪʢʠ ʢʦʩʤʦʩʘ ʠ ɺʂʆ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʘʣʴʥʦʩʪʷʭ. ʀ ʵʪʦ ʙʫʜʝʪ ʧʨʦʨʳʚ ʚ ʨʝʰʝʥʠʠ 

ʟʘʜʘʯʠ ʫʢʨʝʧʣʝʥʠʷ ʦʙʦʨʦʥʦʩʧʦʩʦʙʥʦʩʪʠ ɻʦʩʫʜʘʨʩʪʚʘ! 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʘʜʦ ʥʘʯʘʪʴ ʘʢʪʠʚʥʦ ʙʦʨʦʪʴʩʷ ʩ ʘʥʪʠʧʨʦʧʘʛʘʥʜʦʡ. ʅʘʧʨʠʤʝʨ, ʪʘʢʦʡ ʢʘʢ: çʃʘʟʝʨʳ ï ɻ ʪʦ ʦʯʝʥʴ 

ʜʦʨʦʛʠʝ ʠʛʨʫʰʢʠ, ʦʥʠ ʥʝ ʩʧʦʩʦʙʥʳ ʨʝʰʘʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʦʙʦʨʦʥʥʳʝ ʟʘʜʘʯʠ, ʟʘ ʧʦʩʣʝʜʥʠʝ 55 ʣʝʪ ʦʥʠ ʤʘʣʦ ʚ ʯʝʤ 

ʠʟʤʝʥʠʣʠʩʴ ʠ ʪ.ʧ.è ʇʨʠʯʠʥʳ ʪʘʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚʦʢʨʫʛ ʣʘʟʝʨʦʚ ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʳ: ʚʦ-ʧʝʨʚʳʭ, ʚʝʩʴʤʘ ʫʩʧʝʰʥʘʷ 

ʩʦʚʝʪʩʢʘʷ ʣʘʟʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ 70-80-ʭ ʙʳʣʘ ʙʫʢʚʘʣʴʥʦ çʟʘʨʝʟʘʥʘè ʚ ʥʘʯʘʣʝ 90-ʭ ʢʘʢ ʥʝʧʝʨʩʧʝʢʪʠʚʥʘʷ ï ʠ ʧʝʨʩʦ-

ʥʘʞʠ, ʩʜʝʣʘʚʰʠʝ ʵʪʦ, ʧʦ ʧʦʥʷʪʥʳʤ ʧʨʠʯʠʥʘʤ ʥʝ ʩʣʠʰʢʦʤ ʞʘʞʜʫʪ ʦʪʚʝʯʘʪʴ ʟʘ ʩʚʦʠ ʢʦʥʲʶʥʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ, ʠ 

ʟʘʥʠʤʘʶʪʩʷ ʩʝʛʦʜʥʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʦʣʝʝ ʧʨʠʙʳʣʴʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ ʜʣʷ ʢʘʨʴʝʨʳ ʙʠʟʥʝʩʦʤ. ɺʦ-ʚʪʦʨʳʭ, 

ʝʩʣʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʚʦʦʨʫʞʝʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʤʘʷʯʘʪ ʙʠʟʥʝʩ-ʠʥʪʝʨʝʩʳ ʚʧʦʣʥʝ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʛʨʫʧʧ ʚʣʠʷʥʠʷ, ʪʦ ʣʘʟʝʨʥʦʛʦ ʣʦʙʙʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʪ.ʢ. ʠʥʳʭ ʫʞ ʥʝʪ, ʘ ʪʝ ʚ 

ʧʨʦʰʣʦʤ. B-ʪʨʝʪʴʠʭ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʦʩʩʠʡʩʢʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʵʣʠʪʳ ʚʩʝʛʜʘ ʛʦʪʦʚʘ ʟʘʢʨʳʪʴ ʛʣʘʟʘ ʥʘ ʫʩʠʣʝ-

ʥʠʝ ʚʦʟʥʠʢʘʶʱʝʡ çʘʩʠʤʤʝʪʨʠʠè ʚ ʦʙʣʘʩʪʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʚʦʦʨʫʞʝʥʠʡ ʧʨʦʩʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝ ʨʘʟʜʨʘʞʘʪʴ 

çʟʘʦʢʝʘʥʩʢʠʭ ʧʘʨʪʥʝʨʦʚè ʠ ʚʩʝʛʜʘ ʠʤʝʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʩʚʦʠʤ ʜʝʥʴʛʘʤ ʚ ʟʘʧʘʜʥʳʭ ʙʘʥʢʘʭ. ɺ-ʯʝʪʚʝʨ-

ʪʳʭ, ʧʨʦʜʦʣʞʘʪʴ ʙʦʨʦʪʴʩʷ ʟʘ ʠʥʪʝʨʝʩʳ ʦʙʦʨʦʥʦʩʧʦʩʦʙʥʦʩʪʠ ʩʪʨʘʥʳ ʩʝʛʦʜʥʷ ʥʝ ʪʘʢ ʫʞ ʠ ʙʝʟʦʧʘʩʥʦ ʜʣʷ ʣʠʯʥʦʡ 

ʢʘʨʴʝʨʳ ʠ ʟʜʦʨʦʚʴʷ. ʅʫʞʥʦ ʦʙʣʘʜʘʪʴ ʟʘʚʠʜʥʳʤ ʤʫʞʝʩʪʚʦʤ, ʙʦʣʴʰʠʤ ʥʘʫʯʥʳʤ ʢʨʫʛʦʟʦʨʦʤ, ʠʥʪʫʠʮʠʝʡ ʠ ʩʧʝʮʠ-

ʘʣʴʥʳʤʠ ʟʥʘʥʠʷʤʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʭʦʨʦʰʠʤ ʚʠʜʝʥʠʝʤ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʤʠʨʝ ʜʣʷ ʦʪʩʪʘʠʚʘʥʠʷ ʩʚʦʝʡ ʧʦʟʠʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʋʞʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʤʠʨʝ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ çʣʘʟʝʨʥʘʷè ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʛʦʥʢʘ. ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʝ 

ʩʪʨʘʥʳ, ʦʧʠʨʘʷʩʴ ʥʘ ʩʚʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʥʘʧʨʘʚʣʷʶʪ ʤʥʦʛʦʤʠʣʣʠʘʨʜʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʨʘʟʨʘ-

ʙʦʪʢʫ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʣʘʟʝʨʥʳʭ ʩʠʩʪʝʤ ʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ. ʀʭ ʚʣʦʞʝʥʠʷ ʚ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ 

ʃʆ ʧʨʦʩʪʦ ʥʝ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʪʝʤ, ʯʪʦ ʜʝʣʘʝʤ ʤʳ. ʆʥʠ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʙʦʣʴʰʝ. ʀʤʝʥʥʦ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʢʦʨʝʥ-

ʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʚʦʝʤ ʚʳʩʪʫʧʣʝʥʠʠ ʥʘ ʨʘʩʰʠʨʝʥʥʦʤ ʟʘʩʝʜʘʥʠʠ ɻʦʩʩʦʚʝʪʘ ʛʦʚʦʨʠʣ ʇʨʝʟʠ-

ʜʝʥʪ ʈʦʩʩʠʠ ɺ.ɺ. ʇʫʪʠʥ [4]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ ʠ ʤʥʝʥʠʝ ʘʤʝʨʠʢʘʥʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʩʝʛʦʜʥʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʟʘʚʦʝʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʚʦʩʭʦʜʩʪʚʘ ʚ ʤʠʨʝ 

ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʶʪʩʷ ʣʘʟʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʈʦʩʩʠʷ, ʫʩʠʣʠʷʤʠ ʅʦʙʝʣʝʚʩʢʠʭ ʣʘʫʨʝʘʪʦʚ ɸ. ʄ. ʇʨʦʭʦʨʦʚʘ, ʅ. ɻ. 

ɹʘʩʦʚʘ, ʚʩʝʛʜʘ ʙʳʣʘ ʦʜʥʠʤ ʠʟ ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʥʘʜʝʝʤʩʷ, ʠ ʦʩʪʘʥʝʪʩʷ ʚ ʙʫʜʫʱʝʤ 

çʅʘʩʣʝʜʩʪʚʦè ʥʘʰʠʭ ʚʝʣʠʢʠʭ ʫʯʝʥʳʭ ʥʠʢʫʜʘ ʥʝ ʜʝʣʦʩʴ, ʦʥʦ ʟʜʝʩʴ, ʩ ʥʘʤʠ. ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʀ-ʇ ʨʝʞʠʤ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʩ ʘʢʘʜ. ɸ.ʄ. ʇʨʦʭʦʨʦʚʳʤ [8]. ʇʨʦʰʣʦ 13 ʣʝʪ ʩʦ ʜʥʷ ʝʛʦ ʫʭʦʜʘ, ʘ ʤʳ ʪʘʢ ʠ ʥʝ ʧʨʦ-

ʜʚʠʥʫʣʠʩʴ ʚ ʧʣʘʥʝ ʜʘʣʴʥʝʡʰʝʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʵʪʦʛʦ ʨʝʞʠʤʘ ʛʝʥʝʨʘʮʠʠ. ʅʫʞʥʳ ʩʨʝʜʩʪʚʘ ʠ ʚʥʠʤʘ-

ʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʨʫʛʦʡ 

ʧʨʠʤʝʨ. ʉ ʤʦʤʝʥʪʘ ʧʨʝʜʣʦʞʝʥʠʷ ʘʢʘʜ. ʅ.ɻ. ɹʘʩʦʚʳʤ ʜʠʩʢʦʚʦʡ ʛʝʦʤʝʪʨʠʠ ʣʘʟʝʨʘ ʧʨʦʰʣʦ 52 ʛʦʜʘ [9].  

ɽʛʦ çʜʠʩʢʦʚʳʡ ʣʘʟʝʨè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʚʦʣʶʮʠʦʥʥʳʡ ʰʘʛ ʚ ʨʘʟʚʠʪʠʠ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʣʘʟʝʨʦʚ ʠ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ, ʢʘʢ ʛʨʘʞʜʘʥʩʢʦʛʦ, ʪʘʢ ʠ ʚʦʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʇʘʪʝʥʪ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠʥʘʜʣʝʞʠʪ 

ʥʝ ʅ.ɻ. ɹʘʩʦʚʫ, ʘ ʛʘʩʪʨʦʣʠʨʦʚʘʚʰʝʤʫ ʧʦ ʈʦʩʩʠʠ ʩ ʦʩʪʨʳʤ ʢʘʨʘʥʜʘʰʦʤ ʠ ʪʦʣʩʪʳʤ ʙʣʦʢʥʦʪʦʤ ʥʝʤʮʫ. ʇʨʦʰʣʦ 

ʧʦʣʚʝʢʘ, ʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʚ ʨʘʟʚʠʪʠʠ ʵʪʦʡ ʫʥʠʢʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝʜʦʩʪʘʪʦʯʥʘ. ʇʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʰʠʙʦʯʥʦʡ ʠ ʧʦʣʠʪʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʦʜʥʦʤ, ʥʘʭʦʜʷʱʝʤʩʷ ʥʘ ʧʝʨʠ-

ʬʝʨʠʠ, ʃʘʟʝʨʥʦʤ ʮʝʥʪʨʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʘʜʨʳ ʨʝʰʘʶʪ ʚʩʝ, ʘ ʠʩʪʦʨʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʚ ʦʙʣʘ-

ʩʪʠ ʣʘʟʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʜʨʳ ʩʪʨʘʥʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʄʦʩʢʚʝ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ɺ ʧʦʜʦʙʥʦʡ ʩʠʪʫʘʮʠʠ ʦʥʠ 
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ʦʢʘʟʳʚʘʶʪʩʷ ʣʠʰʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʣʘʟʝʨʥʦʡ ʪʝʭʥʠʢʠ. ɸ ʩʦʟʜʘʥʠʝ 

ʥʦʚʦʡ ʧʣʝʷʜʳ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʫʤʝʣʴʮʝʚ ʝʩʪʴ ʧʨʦʮʝʩʩ ʜʣʠʪʝʣʴʥʳʡ, ʜʘ ʠ ʚʨʝʤʝʥʠ ʥʘ ʦʙʫʯʝʥʠʝ ʥʝʪ. 

ʅʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʜʣʷ ʥʝʩʧʝʮʠʘʣʠʩʪʦʚ ʥʫʞʥʦ ʧʦʷʩʥʠʪʴ ʯʪʦ ʪʘʢʦʝ ʜʠʩʢʦʚʳʡ ʣʘʟʝʨ. ɼʠʩʢʦʚʳʡ 

ʣʘʟʝʨ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢ ʧʦʪʦʤʫ, ʯʪʦ ʚ ʥʝʤ ʣʘʟʝʨʥʳʡ ʘʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʜʠʩʢʘ ʩ ʪʦʣʱʠʥʦʡ, ʤʥʦʛʦ 

ʤʝʥʴʰʝʡ ʝʛʦ ʜʠʘʤʝʪʨʘ, ʠʤʝʶʱʝʛʦ ʚʳʩʦʢʦʦʪʨʘʞʘʶʱʝʝ ʧʦʢʨʳʪʠʝ ʥʘ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʵʪʦʛʦ ʘʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʢʘʢ ʜʣʷ ʦʪʨʘʞʝʥʠʷ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʥʘʢʘʯʢʠ. ɺ ʵʪʦʤ ʣʘʟʝʨʝ, ʩʦʛʣʘʩʥʦ ʘʢʘʜ. ʅ.ɻ. ɹʘʩʦʚʫ, ʥʫʞʥʦ 

ʙʳʣʦ ʨʝʰʠʪʴ ʜʚʝ ʧʨʦʙʣʝʤʳ: ʦʭʣʘʞʜʝʥʠʝ ʜʠʩʢʘ ʠ ʧʦʜʘʚʣʝʥʠʝ ʋʉʀ, ʪ.ʝ. ʧʦʜʘʚʣʝʥʠʝ ʛʝʥʝʨʘʮʠʠ ʠʟʣʫʯʝʥʠʷ ʚ ʧʣʦʩ-

ʢʦʩʪʠ ʜʠʩʢʘ. ʉʝʛʦʜʥʷ ʨʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʥʘʢʦʥʝʮ-ʪʦ ʥʘʤʠ ʥʘʡʜʝʥʦ! ʆʪʢʨʳʪʘ ʧʝʨʩʧʝʢʪʠʚʘ ʩʦʟʜʘʥʠʷ çʩʫʧʝʨ-

ʣʘʟʝʨʘè ʜʣʷ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ [5]. ʄʦʥʦ-ʤʦʜʫʣʴʥʳʡ ʤʘʩʰʪʘʙʠʨʫʝʤʳʡ ʜʠʩʢʦʚʳʡ ʣʘʟʝʨ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʤʦ-

ʞʝʪ ʠ ʜʦʣʞʝʥ ʙʳʪʴ ʩʜʝʣʘʥ ʥʘʤʠ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʈʦʩʩʠʠ ʚʥʦʚʴ ʟʘʥʷʪʴ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʚ 

ʜʘʥʥʦʤ ʚʝʩʴʤʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦʤ ʚʦʧʨʦʩʝ ʣʘʟʝʨʥʦʡ ʬʠʟʠʢʠ. ʄʦʥʦ-ʤʦʜʫʣʴʥʘʷ ʜʠʩʢʦʚʘʷ ʛʝʦʤʝʪʨʠʷ ʣʘʟʝʨʘ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʬʦʨʤʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʘʢʪʥʦʛʦ ʠ ʣʝʛʢʦʛʦ ʣʘʟʝʨʘ, ʩʧʦʩʦʙʥʦʛʦ ʧʨʠ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʚ 

ʧʨʝʜʝʣʘʭ 25 ʄɺʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʥʳʤ ʥʘ ʙʦʨʪʫ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. ɼʘʞʝ ʫʞʝ ʜʦʩʪʠʛʥʫʪʳʝ 

ʜʣʷ ʪ/ʪ ʣʘʟʝʨʥʳʭ ʩʠʩʪʝʤ ʩ ʧ/ʧ ʥʘʢʘʯʢʦʡ ʫʜʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʢɺʪ/ʢʛ, ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʚ ʩʣʫʯʘʝ 

ʜʠʩʢʦʚʦʡ ʛʝʦʤʝʪʨʠʠ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʦʚʦʛʦ ʠ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ɺʂʆ 

ʩʪʨʘʥʳ. 

ʕʪʠ çʥʦʚʳʝ ï ʩʪʘʨʳʝè ʪʝʭʥʦʣʦʛʠʠ: ʀ-ʇ ʨʝʞʠʤ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʧʦʚʪʦʨʝʥʠʷ ʠʤʧʫʣʴʩʦʚ (>10 ʢɻʮ) ʠ 

ʤʦʥʦ-ʤʦʜʫʣʴʥʳʡ ʜʠʩʢʦʚʳʡ ʣʘʟʝʨ ʧʨʝʢʨʘʩʥʦ ʩʦʯʝʪʘʶʪʩʷ ʚ ʝʜʠʥʦʤ ʣʘʟʝʨʥʦʤ ʢʦʤʧʣʝʢʩʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʤʠ ʟʘ ʧʨʦ-

ʰʝʜʰʠʝ ʛʦʜʳ, ʧʦʤʠʤʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ ʨʝʞʠʤʘ ʥʘ ʫʨʦʚʥʝ 10ʢɺʪ ʠ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʨʝʞʠʤʘ 

ʜʣʷ ʨʝʟʢʠ ʤʝʪʘʣʣʦʚ, ʩʪʝʢʣʘ ʠ ʢʦʤʧʦʟʠʪʘ, ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʦʯʘ-

ʩʪʦʪʥʦʛʦ ʀ-ʇ ʨʝʞʠʤʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ (ʂʄ), ʜʣʷ ʨʝʟʢʠ ʪʦʣ-

ʩʪʳʭ ʣʴʜʦʚ ʉʝʚʝʨʥʦʛʦ ʣʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʣʘʟʝʨʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʚʦʜʷʱʝʛʦ ʢʘʥʘʣʘ 

ʠ ʤʥʦʛʦ ʜʣʷ ʯʝʛʦ ʝʱʝ. 

ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʀ-ʇ ʨʝʞʠʤ ï ʵʪʦ ʨʝʞʠʤ ʣʘʟʝʨʥʦʡ ʛʝʥʝʨʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʵʥʝʨʛʠʷ ʣʘʟʝʨʘ ʚʳʜʝʣʷʝʪʩʷ 

ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʦʨʦʪʢʠʭ ʠʤʧʫʣʴʩʦʚ ʩ ʙʦʣʴʰʦʡ ʯʘʩʪʦʪʦʡ. ʇʨʠ ʵʪʦʤ ʧʠʢʦʚʘʷ ʤʦʱʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ 

ʠʤʧʫʣʴʩʦʚ ʚ ʩʦʪʥʠ ʠ ʪʳʩʷʯʠ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʦʙʳʯʥʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʝʞʠʤʘ ʛʝʥʝ-

ʨʘʮʠʠ. 

ʃʠʜʠʨʫʶʱʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʤʦʱʥʳʭ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʀ-ʇ ʣʘʟʝʨʦʚ ʠ ʘʚʪʦʨʘʤʠ 

ʧʘʪʝʥʪʘ ʷʚʣʷʶʪʩʷ ʩʦʪʨʫʜʥʠʢʠ ʆʆʆ çʕʥʝʨʛʦʤʘʰʪʝʭʥʠʢʘè, ʩʦʟʜʘʥʥʦʛʦ ʧʨʠ ʫʯʘʩʪʠʠ ʘʢʘʜ. ɸ. ʄ. ʇʨʦʭʦʨʦʚʘ ʚ ʪʨʫʜ-

ʥʳʝ ʛʦʜʳ ʥʘʯʘʣʘ 90-ʭ. ʅʘʤʠ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʩʫʱʝʩʪʚʣʝʥ ʣʘʟʝʨʥʳʡ ʜʚʠʛʘʪʝʣʴ ʥʘ ʦʩʥʦʚʝ ʤʝ-

ʭʘʥʠʟʤʘ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʨʘʟʨʷʜʘ ʠ ʧʦʣʫʯʝʥʳ ʨʝʢʦʨʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʷʛʠ 

ʜʚʠʛʘʪʝʣʷ. ʅʘ ʦʩʥʦʚʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʀ-ʇ ʣʘʟʝʨʘ ʧʨʝʜʣʦʞʝʥ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʩʫʱʝʩʪʚʣʝʥ ʧʨʦʚʦʜʷʱʠʡ 

ʢʘʥʘʣ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʫʜʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʜʦ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʤʘʩʰʪʘʙʦʚ ʠ ʦʩʫʱʝʩʪʚʠʤʦʩʪʴ ʪʘʢʦʛʦ ʚʳʩʦʢʦʧʨʦʚʦʜʷʱʝʛʦ ʢʘʥʘʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʚʘʢʫʫʤʝ [6].  

ʅʦ ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʘ ʤʦʞʥʦ ʫʥʠʯʪʦʞʘʪʴ ʢʦʩʤʠʯʝʩʢʠʡ ʤʫʩʦʨ? 

ɺʩʝ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʦʱʥʳʭ ʣʘʟʝʨʥʳʭ ʠʤʧʫʣʴʩʦʚ ʥʘ ʦʙʲʝʢʪ ʚʦʟ-

ʥʠʢʘʶʪ ʠʤʧʫʣʴʩʳ ʦʪʜʘʯʠ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʧʝʨʝʤʝʱʝʥʠʝ ʦʙʲʝʢʪʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɸ ʜʘʣʴʰʝ, ʜʝʡʩʪʚʫʷ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʤʝʥʷʪʴ ʝʛʦ ʦʨʙʠʪʫ ʠ ʣʠʙʦ ʟʘʛʦʥʷʪʴ ʚ ʧʣʦʪʥʳʝ ʩʣʦʠ ʠ ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʛʦʨʝʪʴ 

ʧʦʜʦʙʥʦ ʤʝʪʝʦʨʠʪʘʤ, ʣʠʙʦ ʦʪʪʘʣʢʠʚʘʪʴ ʥʘ çʜʦʣʛʦʞʠʚʫʱʠʝè ʦʨʙʠʪʳ [1]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʪʝʤʘ ʣʘʟʝʨʥʦʡ 

ʯʠʩʪʢʠ ʦʢʦʣʦʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʪ ʂʄ ʚʝʩʴʤʘ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʝʪʩʷ. ʊʘʢ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʫʯʝʥʳʤʠ ʠʟ ʉʐɸ ʪʝʭ-

ʥʦʣʦʛʠʷ ʯʠʩʪʢʠ ʢʦʩʤʦʩʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʠʥʥʦʠʤʧʫʣʴʩʥʳʭ ʣʘʟʝʨʥʳʭ ʩʠʩʪʝʤ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʦʡ. ʉʝʛʦʜʥʷ ʚ ʨʘʤʢʘʭ ʚʘʞʥʳʭ ʜʣʷ ʤʠʨʦʚʦʡ ʢʦʩʤʦʥʘʚʪʠʢʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʜʦʛʦʚʦʨʦʚ 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʦʚʤʝʩʪʥʦʤ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʂʄ. ʊʘʢʘʷ ʧʨʦʛʨʘʤʤʘ, ʧʦʜʦʙʥʦ çʄʦʨʩʢʦʤʫ ʩʪʘʨʪʫè, ʤʦʛʣʘ ʙʳ 

ʦʙʲʝʜʠʥʠʪʴ ʫʩʠʣʠʷ ʤʥʦʛʠʭ ʩʪʨʘʥ, ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʠʭ ʚ ʤʠʨʥʦʤ ʢʦʩʤʦʩʝ. ʄʦʱʥʳʡ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʤʦʥʦ-ʤʦ-

ʜʫʣʴʥʳʡ ʜʠʩʢʦʚʳʡ ʀ-ʇ ʣʘʟʝʨ, ʨʘʟʤʝʱʝʥʥʳʡ ʥʘ ʛʦʨʝ ʚʙʣʠʟʠ ʵʢʚʘʪʦʨʘ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʠʤ ʢʘʥʜʠʜʘʪʦʤ ʜʣʷ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ɿʜʝʩʴ ʫʤʝʩʪʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʥʝʩʩʘʥʩ ʤʥʦʛʠʭ ʣʘʟʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʚʷʟʘʥ ʩ ʧʦʷʚʣʝ-

ʥʠʝʤ ʤʦʱʥʦʛʦ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʀ-ʇ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʨʝʟʢʘ ʤʝʪʘʣʣʘ ʚ ʨʝʞʠʤʝ ʚʦʟʛʦʥʢʠ 

(ʘʙʣʷʮʠʠ) ʦʢʘʟʳʚʘʝʪʩʷ 7-8 ʨʘʟ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ [7]. ɸ ʧʦʷʚʣʝʥʠʝ ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʳʩʦʢʦʡ ʧʠʢʦʚʦʡ ʤʦʱʥʦʩʪʴʶ 

ʠʟʣʫʯʝʥʠʷ ʚ ʵʪʦʤ ʨʝʞʠʤʝ, ʦʧʪʠʯʝʩʢʦʛʦ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʨʘʟʨʷʜʘ (ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʛʦ ʧʣʘʟʤʝʥʥʦʛʦ ʩʛʫʩʪʢʘ) ʚ ʘʪʤʦ-

ʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʚʝʜʝʪ ʢ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʘʢ ʯʪʦ ʞʝ ʩʝʛʦʜʥʷ ʜʦʣʞʥʘ ʜʝʣʘʪʴ 

ʈʦʩʩʠʷ, ʯʪʦʙʳ ʥʝ ʦʢʘʟʘʪʴ ʚ ʦʙʦʟʝ ʤʠʨʦʚʦʛʦ çʣʘʟʝʨʥʦʛʦ ʧʨʦʛʨʝʩʩʘè? ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʫʞʥʦ ʠʜʪʠ ʢ ʛʣʘʚʥʦʡ ʮʝʣʠ ï 

ʮʝʣʠ ʥʘʜʝʞʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʜʫʰʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʦʙʦʨʦʥʳ ʩʪʨʘʥʳ, ʥʦ ʩʚʦʠʤ ʧʫʪʝʤ, ʥʝ ʢʦʧʠʨʫʷ ʩʣʝʧʦ ʚʩʝ ʥʦʚ-

ʰʝʩʪʚʘ ʫʯʝʥʳʭ ʠ ʦʙʦʨʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʉʐɸ. ʈʦʩʩʠʷ ʥʝ ʦʜʠʥ ʨʘʟ ʜʦʢʘʟʳʚʘʣʘ, ʯʪʦ ʫʤʝʝʪ çʧʨʳʛʘʪʴ ʯʝʨʝʟ ʢʨʘʩʥʳʝ 

ʬʣʘʞʢʠè ʠ ʜʦʩʪʠʛʘʪʴ ʫʥʠʢʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘ ʩʯʝʪ ʪʘʣʘʥʪʘ ʠ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʯʝʥʳʭ ʈɸʅ 

ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʧʨʝʜʧʨʠʷʪʠʡ ɺʇʂ. ʃʘʟʝʨʳ ï ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʠʛʨʫʰʢʠ. ɸ ʠʤʝʥʥʦ ʦʙʨʘʪʥʦʝ 

ʙʳʣʦ ʟʘʷʚʣʝʥʦ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ ʧʦʩʣʝ ʧʨʦʚʘʣʴʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪ ʧʦ ʉʪʨʘʪʝʛʠʯʝʩʢʦʡ ʦʙʦʨʦʥʥʦʡ ʠʥʠʮʠʘʪʠʚʝ. ʅʦ 

ʚ ʉʐɸ ʠ ʜʨ. ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʙʳʩʪʨʦ ʦʧʦʤʥʠʣʠʩʴ ʠ ʧʨʦʜʦʣʞʠʣʠ ʨʘʙʦʪʳ ʩ ʫʜʚʦʝʥʥʳʤ ʪʝʤʧʦʤ. ɸ ʤʳ, ʨʘʙʦʪʘʷ 

ʥʝʵʬʬʝʢʪʠʚʥʦ, ʧʨʦʜʦʣʞʘʝʤ ʚʳʞʠʜʘʪʴ, ʢʦʛʜʘ ʤʠʤʦ ʥʘʩ ʧʨʦʧʣʳʚʝʪ ʝʱʝ ʦʜʠʥ çʪʨʫʧè ʥʝʫʜʘʯʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ 

ʉʐɸ ʩʚʝʨʭʤʦʱʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɸ ʚʦʪ ʝʩʣʠ ʥʦʚʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʃʆ ʥʘ ʦʩʥʦʚʝ ʪ/ʪ ʣʘʟʝʨʘ ʩ ʧ/ʧ ʥʘʢʘʯ-

ʢʦʡ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʚ ʉʐɸ ʩʝʡʯʘʩ ʫʩʠʣʝʥʥʦ ʨʘʙʦʪʘʶʪ, ʥʝ ʧʨʦʧʣʳʚʫʪ, ʘ ʝʩʣʠ ʙʫʜʝʪ, ʥʘʢʦʥʝʮ, ʜʦʩʪʠʛʥʫʪʘ ʧʦʩʪʘʚ-

ʣʝʥʥʘʷ ʮʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʃʆ, ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦ ʫʥʠʯʪʦʞʘʶʱʝʛʦ ʚʦʝʥʥʫʶ ʪʝʭʥʠʢʫ ʧʨʦʪʠʚ-

ʥʠʢʘ ʥʘ ʜʘʣʴʥʦʩʪʠ ʙʦʣʝʝ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ. ʏʪʦ ʪʦʛʜʘ? 
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LASER WEAPONS: ISSUES AND PROSPECTS 
 

V.V. Apollonov, Doctor of Physical and Mathematical Sciences, Head of high Power Lasers Department 

Prokhorov General Physics Institute of the Russian Academy of Sciences (Moscow), Russia 

 

Abstract. Laser weapon uses high-energy targeted EMI, generated by high technology quantum electronics de-

vice. Its destructive power is determined by thermomechanical and impact-impulse effect, which can lead to mechanical 

tearing (meltdown, evaporation or ablation) of assailable object body (rocket, plane etc.) taking into account laser radi-

ation power density. At operation in repetitively-pulsed mode heat effect processes along with impact effect, which is 

caused by plasma formation. Plasma formation results in generating currents and electromagnetic fields at the surface 

of a targeted object. Nowadays solid-state and chemical lasers based on HF/DF molecules, having the minimal weight 

to output capacity ratio (less than 10 kg per kW) are considered the most suitable for combat use. USA specialists consider 

solid-state laser as one of the most advantageous for mobile basing laser weapon systems, aimed at combating ballistic 

and air-supported missiles, planes, space vehicles and air and aerospace defense suppression. The last decade is noted 

by the meaningful progress in the sphere of laser weapons, which is caused by transition from the principle of lamp 

pumping of its active elements to energy pumping using laser diodes. Moreover, generating emission with several wave-

lengths allows using solid-state laser not only for force impact on a target, but for functional (smart) damage and for 

data transfer in the certain weapon system (positioning, target recognition and precision-guided powerful high-energy 

laser beam). 

Keywords: powerful lasers, ablation, solid-state technology, disk shape, high frequency repetitively-pulsed 

mode, aerospace defence. 

  



ISSN 2311-2158. The Way of Science. 2016. ˉ 2 (24). 

 
 

42 

 

ʋɼʂ 004.921 

 

ʈɸɿɺʀʊʀɽ ʂʆʄʇʔʖʊɽʈʅʆʁ ɻʈɸʌʀʂʀ: ʀʉʊʆʈʀʏɽʉʂʀʁ ɸʉʇɽʂʊ 
 

 ɸ.ʉ. ɻʫʣʷʝʚʘ, ʤʘʛʠʩʪʨʘʥʪ 

ɻʦʨʥʦ-ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ. ɺ ʩʪʘʪʴʝ 

ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʧʝʨʠʦʜʠʟʘʮʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʭʘʨʘʢʪʝʨʥʳʤ ʯʝʨʪʘʤ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ. ʈʘʩʩʤʘʪ-

ʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʠʭ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʯʝʣʦ-

ʚʝʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ, ʨʘʩʪʨʦʚʘʷ ʛʨʘʬʠʢʘ, ʚʝʢʪʦʨʥʘʷ ʛʨʘʬʠʢʘ, ʬʨʘʢʪʘʣʴʥʘʷ ʛʨʘ-

ʬʠʢʘ.  

 

ɺ ʚʝʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʳʤ ʦʨʠʝʥʪʠʨʦʤ ʥʦʚʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʘ. ʆʥʘ ʟʘʥʠʤʘʝʪ ʦʜʥʫ ʠʟ ʧʝʨʚʳʭ ʧʦʟʠʮʠʡ ʚ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʩ ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʪʘʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ, ʢʘʢ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʧʝʯʘʪʥʳʝ ʩʠʩʪʝʤʳ, ʤʫʣʴʪʠʤʝʜʠʘ, ʪʨʝʭʤʝʨʥʘʷ ʛʨʘʬʠʢʘ ʠ ʘʥʠʤʘʮʠʷ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ, ʩʦʟʜʘʥʠʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ, ʀʥʪʝʨʥʝʪ, ʧʫʪʠ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʦʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ [3]. 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʧʨʦʩʣʝʜʠʪʴ ʧʝʨʠʦʜʳ ʝʝ 

ʨʘʟʚʠʪʠʷ. ʀʩʪʦʨʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʥʘʯʠʥʘʝʪʩʷ ʩ XX ʚʝʢʘ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʂʦʤʧʴ-

ʶʪʝʨʥʫʶ ʛʨʘʬʠʢʫ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʚʨʝʤʝʥʥʳʝ ʧʝʨʠʦʜʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʚʦʠ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ [2]. 

ʊʘʢ, ʧʝʨʠʦʜ ʩ 1940-ʭ ʧʦ 1970-ʝ ʛʛ. ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʨʘʬʠʢʦʡ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʣʘʩʴ ʪʦʣʴʢʦ ʧʨʠ ʚʳʚʦʜʝ ʥʘ ʧʨʠʥʪʝʨ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʢʦʤʧʴʶʪʝʨʦʚ ʥʝ ʠʤʝʣʠ ʜʦʩʪʫʧʘ ʢ ʤʦʥʠʪʦʨʫ. ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʧʦʵʪʦʤʫ ʦʩʥʦʚʳ ʛʨʘʬʠʢʠ ʨʘʟʚʠʚʘʣʠʩʴ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʘ ʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʠʥʢʠ 

ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʪʝʢʩʪʘ, ʥʘʧʦʤʠʥʘʶʱʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦ-

ʣʦʞʥʠʢʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʩʯʠʪʘʝʪʩʷ ʘʤʝʨʠʢʘʥʩʢʠʡ ʫʯʝʥʳʡ ɸʡʚʝʥ ʉʘʟʝʨʣʝʥʜ, ʩʦʟʜʘʚʰʠʡ 

ʧʝʨʚʳʡ ʨʝʜʘʢʪʦʨ çSketchpadè. 

ʉʣʝʜʫʶʱʠʤ ʧʝʨʠʦʜʦʤ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ 1971-1985 ʛʦʜʳ. ɺ ʵʪʠ ʛʦʜʳ 

ʧʦʷʚʣʷʶʪʩʷ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʷʚʣʷʝʪʩʷ ʜʦʩʪʫʧ ʢ ʜʠʩʧʣʝʷʤ, ʚʩʣʝʜ-

ʩʪʚʠʝ ʯʝʛʦ ʨʦʣʴ ʛʨʘʬʠʢʠ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ. ʆʩʥʦʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ï ʮʚʝʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠ 

ʟʘʨʦʞʜʝʥʠʝ ʨʝʘʣʴʥʦʡ ʛʨʘʬʠʢʠ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ 1986-1990 ʛʦʜʦʚ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʤʫʣʴʪʠʤʝʜʠʘ. ɻʨʘʬʠʢʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʟʚʫʢʦʚʳʤʠ ʵʬʬʝʢʪʘʤʠ, ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷʤʠ, ʘʥʠʤʘʮʠʷʤʠ, ʘ ʪʘʢʞʝ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʚʦʜʠʪʴ ʮʚʝʪʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʅʘʯʘʣʦʤ ʟʘʨʦʞʜʝʥʠʷ ʛʨʘʬʠʢʠ ʥʘʰʝʛʦ ʜʥʷ Virtual Reality ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ 1991-2008 ʛʦʜʳ. ɺ ʵʪʦ ʚʨʝʤʷ 

ʧʦʷʚʣʷʶʪʩʷ ʜʘʪʯʠʢʠ ʧʝʨʝʤʝʱʝʥʠʷ, ʩʪʝʨʝʦʦʯʢʠ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʚʳʧʦʣʥʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. 

ʉʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʫʜʝʣʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʠʤ ʥʘʯʘʣʘʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ. ʉ 

ʵʪʦʡ ʮʝʣʴʶ ʨʘʩʩʤʦʪʨʠʤ ʵʪʠʤʦʣʦʛʠʶ ʠ ʠʩʪʦʨʠʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʣʦʚʘʨʥʦ-ʵʥʮʠʢʣʦʧʝ-

ʜʠʯʝʩʢʠʡ ʨʝʩʫʨʩ ʧʨʝʜʣʘʛʘʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʪʨʘʢʪʦʚʦʢ çʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠè ʠ çʘʥʠʤʘʮʠʠè [5]. ʊʘʢ, ʚ 

ʵʥʮʠʢʣʦʧʝʜʠʠ ʪʝʭʥʠʢʠ ʧʦʜ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʦʡ ʧʦʥʠʤʘʝʪʩʷ ʚʚʦʜ, ʚʳʚʦʜ, ʦʪʦʙʨʘʞʝʥʠʝ, ʘ ʪʘʢʞʝ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʘ. ʉʦʛʣʘʩʥʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʵʥʮʠʢ-

ʣʦʧʝʜʠʯʝʩʢʦʤʫ ʩʣʦʚʘʨʶ, çʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘè ï ʵʪʦ ʠʣʣʶʩʪʨʘʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʘ. 

ʕʥʮʠʢʣʦʧʝʜʠʷ ʢʫʣʴʪʫʨʦʣʦʛʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʦʤʧʴʶʪʝʨʥʫʶ ʛʨʘʬʠʢʫ ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ 

ʧʝʯʘʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʛʨʘʬʠʯʝʩʢʠʭ ʨʠʩʫʥʢʦʚ ʠʣʠ ʤʫʣʴʪʠʧʣʠʢʘʮʠʠ, ʥʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʠʟʦʙ-

ʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʳ ʚʠʜʠʤ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʫʷ ʦʧʨʝʜʝʣʝʥʠʷ çʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘè, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ-

ʥʘʷ ʛʨʘʬʠʢʘ ï ʵʪʦ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʩʦʟʜʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʘ. 

ɹʝʥ ʃʘʧʦʩʢʠ ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʚ ʘʥʘʣʦʛʦʚʳʡ ʢʦʤʧʴ-

ʶʪʝʨ [1]. ʋʯʝʥʦʤʫ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʧʝʨʚʳʝ ʢʦʤʧʦʟʠʮʠʠ çʕʣʝʢʪʨʦʥʥʳʭ ʘʙʩʪʨʘʢʮʠʡè. ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʨʘʙʦʪʳ ɹʝʥʘ 

ʃʘʧʦʩʢʠ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʭʫʜʦʞʥʠʢʦʚ, ʪʦ ʨʘʙʦʪʳ ʪʦʛʦ ʚʨʝʤʝʥʠ ʧʦʢʘʞʫʪʩʷ ʧʨʠʤʠʪʠʚʥʳʤʠ, ʥʦ ʜʣʷ ʧʨʦʰʣʦʛʦ ʚʝʢʘ 

ʵʪʦ ʙʳʣʦ ʧʨʦʛʨʝʩʩʦʤ. ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ, ʢʦʛʜʘ ɹʝʥ ʃʘʧʦʩʢʠ ʩʦʟʜʘʚʘʣ ʵʣʝʢʪʨʦʥʥʳʝ ʘʙʩʪʨʘʢʮʠʠ, ʥʝʤʝʮʢʠʡ ʫʯʝʥʳʡ 

ɻʝʨʙʝʨʪ ʌʨʘʥʢʝ ʦʪʤʝʯʘʣ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʣʠʰʴ ʩʦʟʜʘʥʠʝʤ ʘʙʩʪʨʘʢ-

ʮʠʡ, ʪʘʢ ʞʝ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʦʙʲʝʤʥʳʝ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʋʯʝʥʳʡ ʚʳʧʦʣʥʷʣ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩʦʟʜʘʥʠʝ ʤʫʣʴʪʠʧʣʠʢʘ-

ʮʠʠ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʣʘ ʥʝ ʪʦʣʴʢʦ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ, ʥʦ ʠ ʥʘʫʯʥʳʤ ʧʨʦʛʨʝʩʩʦʤ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʚʢʣʘʜʦʤ ʚ ʨʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʩʯʠʪʘʶʪʩʷ ʨʘʙʦʪʳ ʏʘʨʣʴʟʘ ɿʫʨʠ. ɽʛʦ ʨʘʙʦʪʳ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʤʫʣʴʪʠʧʣʠʢʘʮʠʠ ʧʦʣʫʯʠʣʠ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʧʨʠʟʥʘʥʠʝ. ʏʘʨʣʴʟ ɿʫʨʠ ʥʘʨʠʩʦʚʘʣ ʢʦʤʧʴ-

ʶʪʝʨʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʩʥʦʚʦʡ ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʩʣʫʞʠʣʠ ʢʘʨʪʠʥʳ ʚʳʜʘʶʱʠʭʩʷ ʭʫʜʦʞʥʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ɼʶʨʝʨ, 

ʇʠʢʘʩʩʦ, ɻʦʡʷ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. 
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ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʝʝ ʚʠʜʘ: ʨʘʩʪʨʦʚʘʷ, ʚʝʢ-

ʪʦʨʥʘʷ ʠ ʬʨʘʢʪʘʣʴʥʘʷ ʛʨʘʬʠʢʠ. ɼʘʥʥʳʝ ʚʠʜʳ ʛʨʘʬʠʢʠ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʩʪʨʦʝʥʠʝʤ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʦʪʦʙʨʘʞʝʥʠʝʤ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ [4]. ʈʘʩʩʤʦʪʨʠʤ ʠʭ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

1. ʍʘʨʘʢʪʝʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʨʘʩʪʨʦʚʦʡ ʛʨʘʬʠʢʠ ʩʯʠʪʘʝʪʩʷ ʪʦʯʢʘ. ʅʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʜʘʥʥʘʷ ʪʦʯʢʘ ʥʘʟʳ-
ʚʘʝʪʩʷ ʧʠʢʩʝʣʝʤ. ʀʣʣʶʩʪʨʘʮʠʠ ʨʘʩʪʨʦʚʦʡ ʛʨʘʬʠʢʠ ʨʝʜʢʦ ʩʦʟʜʘʶʪʩʷ ʚʨʫʯʥʫʶ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦ-

ʛʨʘʤʤ, ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʭʫʜʦʞʥʠʢʘʤʠ ʥʘ ʙʫʤʘʛʝ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ ʥʝʜʦʩʪʘʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ. ɺʦ-ʧʝʨʚʳʭ, ʨʘʩʪʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʜʝʨʞʘʪ ʙʦʣʴ-

ʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ. ɺʪʦʨʦʡ ʥʝʜʦʩʪʘʪʦʢ ï ʧʣʦʭʦʝ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʝʛʦ ʫʚʝʣʠʯʝʥʠʠ. 

2. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʚ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ ʷʚʣʷʝʪʩʷ ʣʠʥʠʷ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʦʙʲʝʤ ʧʘʤʷʪʠ ʠʟʦʙ-

ʨʘʞʝʥʠʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʣʠʥʠʠ, ʪʘʢ ʢʘʢ ʣʠʥʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʬʦʨʤʫʣ ʠʣʠ ʚ ʚʠʜʝ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʤ. ɺʝʢʪʦʨʥʘʷ ʛʨʘʬʠʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʥʦ ʥʝ ʜʣʷ ʠʭ ʦʙʨʘʙʦʪʢʠ. ʕʪʠ ʩʨʝʜʩʪʚʘ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʚ ʨʝʢʣʘʤʥʳʭ ʘʛʝʥʪʩʪʚʘʭ, ʨʝʜʘʢʮʠʷʭ ʠ ʠʟʜʘʪʝʣʴʩʪʚʘʭ. ʆʬʦʨʤʠʪʝʣʴʩʢʦʡ ʨʘʙʦʪʦʡ ʩʯʠʪʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʰʨʠʬʪʦʚ ʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ.  

3. ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʬʨʘʢʪʘʣʴʥʦʡ ʛʨʘʬʠʢʠ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʩʪʦʨʦʥʥʠʡ ʪʨʝʫʛʦʣʴʥʠʢ. ʉ ʧʦʤʦʱʴʶ ʬʨʘʢ-

ʪʘʣʴʥʦʡ ʛʨʘʬʠʢʠ ʩʦʟʜʘʶʪʩʷ ʘʙʩʪʨʘʢʪʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʛʜʝ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʪʘʢʠʝ ʧʨʠʝʤʳ, ʢʘʢ ʛʦʨʠʟʦʥʪʘʣʠ ʠ 

ʚʝʨʪʠʢʘʣʠ, ʜʠʘʛʦʥʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʩʠʤʤʝʪʨʠʷ ʠ ʘʩʠʤʤʝʪʨʠʷ. ʊʘʢʞʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʦʬʦʨʤʣʝʥʠʠ ʨʝʢʣʘʤʥʳʭ 

ʣʠʩʪʦʚʦʢ ʠ ʚʝʙ-ʩʘʡʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʬʨʘʢʪʘʣʴʥʫʶ ʛʨʘʬʠʢʫ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʬʨʘʢʪʘʣʴʥʘʷ ʛʨʘʬʠʢʘ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʙʳʩʪʨʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ ʛʨʘʬʠʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ, ʚʳʜʝʣʝʥʠʝ ʧʝʨʠʦʜʦʚ ʝʝ 

ʨʘʟʚʠʪʠʷ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʧʦʟʚʦʣʠʣʠ ʥʘʤ ʧʦʥʷʪʴ ʝʝ ʨʦʣʴ ʚ ʨʘʟ-

ʚʠʪʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʠʟʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʠʨʪʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʤʠʨʘ ʠ ʦʧʨʝʜʝʣʠʣʦ ʙʫ-

ʜʫʱʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ.  
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ʂ ɺʆʇʈʆʉʋ ʆɹ ʋʊʀʃʀɿɸʎʀʀ ʊɽʇʃɸ ʆʊ ɻɸɿʆɺʓʍ ɹʓʊʆɺʓʍ ʇʈʀɹʆʈʆɺ 
 

 ʂ.ɽ. ʉʘʢʠʧʦʚ1, ɸ.ɺ. ɸʪʷʢʰʝʚʘ2 
1, 2 ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘè, 

1 ɽʚʨʘʟʠʡʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ.ʅ. ɻʫʤʠʣʸʚʘ (ɸʩʪʘʥʘ), 
2 ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘ (ɸʩʪʘʥʘ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʛʘʟʦʚʳʝ ʧʣʠʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʣʝʟʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ, ʭʦʪʷ ʚʳʨʘʙʘʪʳʚʘʶʪ ʜʦʩʪʘʪʦʯʥʫʶ ʪʝʧʣʦʚʫʶ ʤʦʱʥʦʩʪʴ. ʆʢʦʣʦ 80 % ʵʪʦʡ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʨʘʩʩʝʠ-

ʚʘʝʪʩʷ ʚ ʚʠʜʝ ʥʝʠʩʧʦʣʴʟʫʝʤʦʛʦ ʪʝʧʣʘ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʩʪʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʨʘʩʩʝʠʚʘʝ-

ʤʦʛʦ ʪʝʧʣʘ ʦʪ ʛʘʟʦʚʳʭ ʛʦʨʝʣʦʢ ʠ ʧʝʨʝʜʘʯʝ ʢ ʚʦʜʝ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʙʳʪʦʚʳʭ ʥʫʞʜ. ʇʨʝʜʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ ʧʦʟ-

ʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʥʘʛʨʝʚ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʸʤʘ ʚʦʜʳ ʜʦ 50 0ʉ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʰʝʥʠʝ ʧʦʚʳʩʠʪ ʩʪʝʧʝʥʴ ʘʚʪʦʥʦʤ-

ʥʦʩʪʠ ʞʠʣʦʛʦ ʜʦʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʘʟʦʚʘʷ ʧʣʠʪʘ, ʫʪʠʣʠʟʘʮʠʷ, ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʪʝʧʣʦʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ, ʛʘʟʦʚʘʷ ʛʦʨʝʣʢʘ.  

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʪʘʢʠʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʢʘʢ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ. 

ɺ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʝʸ ʵʢʦʥʦʤʠʠ, ʚʦʧʨʦʩʳ ʫʪʠ-

ʣʠʟʘʮʠʠ ʚʪʦʨʠʯʥʦʛʦ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʪʝʧʣʘ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʜʥʠʤ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʦʩʪʦʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʮʝʣʴʶ ʫʧʨʦʱʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʩʧʦʣʴ-

ʟʫʝʤʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ɻʘʟʦʚʘʷ ʧʠʪʘ, ʷʚʣʷʶʱʘʷʩʷ ʙʳʪʦʚʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ. ɻʘʟ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ï ʠ ʵʪʦ ʚʘʞʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠ ʥʝʩʪʘʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʞʠʟʥʠ. 

ɻʘʟʦʚʳʝ ʧʣʠʪʳ ʫʜʦʙʥʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʉʢʦʨʦʩʪʴ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʱʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʘʤʘʷ ʚʳ-

ʩʦʢʘʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʙʳʪʦʚʳʤʠ ʧʨʠʙʦʨʘʤʠ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʱʠ. ʅʘ ʛʘʟʦʚʳʭ ʧʣʠʪʘʭ ʠʤʝʝʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʣʘʤʝʥʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʫʜʦʙʩʪʚʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʣʠʪ. ʂʨʦʤʝ ʪʦʛʦ, ʛʘʟʦʚʳʝ 

ʧʣʠʪʳ ʘʚʪʦʥʦʤʥʳ, ʪʦ ʝʩʪʴ ʥʝʟʘʚʠʩʠʤʳ ʦʪ ʵʥʝʨʛʦʠʩʪʦʯʥʠʢʘ. 

ʆʜʥʘʢʦ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʛʘʟʦʚʳʭ ʧʣʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ 

ɻʆʉʊ ʈ 50696-2006 ʩʦʩʪʘʚʣʷʝʪ ʯʫʪʴ ʙʦʣʝʝ 58 % [3]. ɸ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʣʠʪ 

ʥʝ ʜʦʩʪʠʛʘʝʪ ʠ 44 %. ʊʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ ʦʜʥʦʡ ʛʘʟʦʚʦʡ ʛʦʨʝʣʢʠ ʩʦʩʪʘʚʣʷʝʪ 3-5 ʢɺʪ. ʇʨʠ ʵʪʦʤ, 80 % ʤʦʱʥʦʩʪʠ 

ʨʘʩʩʝʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʧʦʪʝʨʴ ʚʪʦʨʠʯʥʦʛʦ ʪʝʧʣʘ. ɽʩʣʠ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʭʦʪʷ ʙʳ 20 % ʵʪʠʭ ʧʦʪʝʨʴ, ʪʦ ʟʘ ʦʜʠʥ ʯʘʩ ʨʘ-

ʙʦʪʳ ʧʣʠʪʳ ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʠʪʴ ʜʦ 2880 ʢɼʞ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ [2]: 

 

ʢɺʪQ 8,0480,02,08,0)53( ·=ÖÖ·=      (1) 

 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 1728 ·2880 ʢɼʞ 

ʕʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʥʘʛʨʝʚʘ 15 ʣʠʪʨʦʚ ʚʦʜʳ ʜʦ 45 0ʉ. ɼʣʷ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥ-

ʥʦʛʦ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʧʨʠʩʦʝʜʠʥʷʝʤʳʭ ʢ ʟʘʢʨʳʪʳʤ ʩʠʩʪʝʤʘʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʥʦʨʤʠʨʫʝʤʘʷ ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʉʅʠʇ ʩʦʩʪʘʚʣʷʝʪ 500ʉ [5]: 
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ʇʨʠ ʨʘʙʦʪʝ ʥʝʩʢʦʣʴʢʠʭ ʛʘʟʦʚʳʭ ʛʦʨʝʣʦʢ ʠʣʠ ʜʫʭʦʚʦʛʦ ʰʢʘʬʘ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʛʨʝʚʘ ʚʦʜʳ ʜʦ ʪʝʤʧʝʨʘʪʫʨ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʙʳʪʦʚʳʭ ʥʫʞʜ, ʛʘʨʘʥʪʠʨʦʚʘʥʦ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʩʪʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʨʘʩʩʝʠʚʘʝʤʦʛʦ ʪʝʧʣʘ ʦʪ ʛʘʟʦʚʳʭ ʛʦʨʝʣʦʢ ʠ 

ʧʝʨʝʜʘʯʝ ʢ ʚʦʜʝ, ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʙʳʪʦʚʳʭ ʥʫʞʜ. ʅʘʩʪʦʷʱʝʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʝʧʣʦʚʫʶ ʤʦʱʥʦʩʪʴ, ʚʳʨʘʙʘʪʳʚʘʝʤʫʶ ʛʘʟʦʚʦʡ ʧʣʠʪʦʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 1 ʧʝʨʝʜʘʯʘ ʫʪʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʪʝʧʣʘ ʦʪ ʧʦʜʘ ʩʪʦʣʘ ʛʘʟʦʚʦʡ ʧʣʠʪʳ ʚ ʧʨʠʩʪʝʥ-

ʥʳʡ ʙʘʢ-ʘʢʢʫʤʫʣʷʪʦʨ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʚʦʜʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʪʝʧʣʦʚʳʤ ʪʨʫʙʢʘʤ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʠ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʝ ʚʥʫʪʨʠ ʙʘʢʘ. 

                                                           
É ʉʘʢʠʧʦʚ ʂ.ɽ., ɸʪʷʢʰʝʚʘ ɸ.ɺ. / Sakipov K.E., Atyaksheva A.V., 2016 
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ʈʠʩ. 1. ʉʪʦʣ ʪʨʸʭʢʦʤʬʦʨʥʳʡ ʛʘʟʦʚʦʡ ʧʣʠʪʳ ʩ ʧʨʠʩʪʝʥʥʳʤ ʙʘʢʦʤ ï ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʨʘʩʩʝʠʚʘʝʤʦʛʦ ʪʝʧʣʘ 

 

ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʜʣʷ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ ʠʟ ʧʨʦʛʨʝʚʘʝʤʦʡ ʧʦʣʦʩʪʠ ʧʦʜʘ ʩʪʦʣʘ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ ʧʨʠ-

ʤʝʥʷʝʪʩʷ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ ʚ ʜʦʟʠʨʦʚʘʥʥʦʤ ʦʙʲʸʤʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʧʦʣʦʩʪʴ 

ï ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʜʦ 0,03-0,05 ʘʪʤ. ʕʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʚʩʢʠʧʘʥʠʝ ʚʦʜʳ ʧʨʠ ʧʨʦʛʨʝʚʝ ʧʦʜʘ ʩʪʦʣʘ ʜʦ 35 0ʉ ʠ ʧʦʩʪʫʧ-

ʣʝʥʠʝ ʧʘʨʘ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʝʜʸʪ ʢ ʧʨʦʛʨʝʚʫ ʚʦʜʳ ʚ ʙʘʢʝ-ʘʢʢʫʤʫʣʷʪʦʨʝ [1, 4]. 

ʇʨʦʮʝʩʩ ʚʘʢʫʫʤʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʤʝʪʦʜʦʤ ʚʳʧʘʨʠʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʣʠʪʦʡ ʜʦʟʳ ʚʦʜʳ, 

ʧʘʨ ʢʦʪʦʨʦʡ ʚʳʪʝʩʥʠʪ ʚʦʜʫ ʠʟ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. ʐʪʫʮʝʨ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʟʘʣʠʚʘʝʪʩʷ ʚʦʜʘ ʠ ʚʳʭʦʜʠʪ ʧʘʨ ʚʦ ʚʨʝʤʷ 

ʢʠʧʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʢʨʳʪʴ. ʕʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʜʦʩʪʠʞʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʘʟʨʷʞʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʧʦ-

ʣʦʩʪʴ-ʪʝʧʣʦʦʙʤʝʥʥʠʢ. 

ʇʦʣʦʩʪʴ ʚ ʧʦʜʝ ʩʪʦʣʘ ʟʘʧʦʣʥʷʝʪʩʷ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʧʦʨʦʰʢʦʤ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦ-

ʮʝʩʩʦʚ ʪʝʧʣʦʧʝʨʝʜʘʯʠ, ʪʘʢ ʢʘʢ ʥʘʛʨʝʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ. 

ʇʦʜʚʦʜ ʠ ʦʪʚʦʜ ʚʦʜʳ ʚ ʙʘʢʝ-ʘʢʢʫʤʫʣʷʪʦʨʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʩʢʚʦʟʥʳʝ ʪʨʫʙʢʠ ʩʥʠʟʫ ʠ ʩʚʝʨʭʫ ʙʘʢʘ-

ʘʢʢʫʤʫʣʷʪʦʨʘ. ɺ ʪʨʫʙʢʘʭ ʩ ʠʥʪʝʨʚʘʣʦʤ 50 ʤʤ. ʠʤʝʶʪʩʷ ʦʪʚʝʨʩʪʠʷ, ʜʠʘʤʝʪʨʦʤ ʥʝ ʙʦʣʝʝ 5 ʤʤ. ɺʳʩʪʫʧʘʶʱʠʝ ʠʟ 

ʙʘʢʘ ʢʦʥʮʳ ʪʨʫʙʦʢ ʩʣʫʞʘʪ ʰʪʫʮʝʨʘʤʠ ʜʣʷ ʧʦʜʚʦʜʘ ʚʦʜʳ ʩʥʠʟʫ ʠ ʦʪʚʦʜʘ ʩʚʝʨʭʫ. 

ɿʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʧʦʜʚʦʜʝ ʠ ʦʪʚʦʜʝ ʚʦʜʳ. 

 

ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʸʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʥʘʩʪʦʷʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʨʘʩʩʝʠʚʘʝʤʦʛʦ ʪʝʧʣʘ ʦʪ ʛʘʟʦʚʳʭ ʛʦʨʝʣʦʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʣʷ ʙʳʪʦʚʳʭ ʥʫʞʜ ʛʘʟʦʚʳʭ ʧʨʠʙʦʨʦʚ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʱʠ. ʇʨʝʜʣʘʛʘʝʤʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʠʪ: 

1) ʧʨʦʠʟʚʝʩʪʠ ʵʢʦʥʦʤʠʶ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʜʦ 20 %; 

2) ʧʦʚʳʩʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʘʟʦʚʦʡ ʧʣʠʪʳ; 

3) ʧʦʚʳʩʠʪʴ ʪʝʧʣʦʩʥʘʙʞʘʶʱʫʶ ʘʚʪʦʥʦʤʥʦʩʪʴ ʜʦʤʘ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜ-
ʣʘʛʘʝʤʳʭ ʧʣʠʪ ʚ ʟʘʛʦʨʦʜʥʳʭ ʠ ʜʘʯʥʳʭ ʜʦʤʘʭ. 
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ON THE ISSUE OF HEAT RECOVERY OF GAS APPLIANCES 
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Abstract. The modern gas stoves are characterized by low coefficient of efficiency though develop sufficient 

thermal power. About 80% of this thermal power dissipate in the form of not used heat. The simple technical decision on 

utilization of the disseminated heat from gas-burners and transfer to the water for daily living needs is suggested. The 

proposed decision will allow to provide heating of necessary volume of water to 50 0C. Besides, the decision will raise 

degree of house autonomy. 

Keywords: gas stove, utilization, resource-saving, energy saving, heat efficiency, gas-burner. 
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ʈɽɸʂʊʆʈ ʊɽʈʄʆɼɽʉʊʈʋʂʎʀʀ ʇʆʃʀʕʊʀʃɽʅʆɺʆɻʆ ɺʆʉʂɸ 
 

 ʆ.ʀ. ʉʦʣʦʚʴʝʚʘ, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ çʆʙʦʨʫʜʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʬʪʝʭʠʤʠʠ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠè 

ʌɻɹʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè (ʉʘʣʘʚʘʪ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝ ʠ ʥʝʬʪʝʭʠʤʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʢʚʘ-

ʣʠʬʠʮʠʨʦʚʘʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʅʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʠ ʚʳʛʦʜʥʳʤ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

ʷʚʣʷʝʪʩʷ ʠʭ ʧʝʨʝʨʘʙʦʪʢʘ ʚ ʛʦʪʦʚʫʶ ʧʨʦʜʫʢʮʠʶ. ʇʦʣʠʵʪʠʣʝʥʦʚʳʡ ʚʦʩʢ ʷʚʣʷʝʪʩʷ ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʧʦʣʠʵʪʠʣʝʥʘ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʪʨʝʙʠʪʝʣʷʤ ʤʘʣʳʤʠ ʧʘʨʪʠʷʤʠ ʠʣʠ ʩʢʣʘʜʠʨʫʝʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʪʝʨʷʝʪ 

ʩʚʦʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʢʦʣʦʛʠʝʡ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʦʩʥʦʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʙʣʦʢʘ ʪʝʨʤʦʜʝʩʪʨʫʢʮʠʠ ʧʦʣʠʵʪʠ-

ʣʝʥʦʚʦʛʦ ʚʦʩʢʘ ï ʨʝʘʢʪʦʨʘ. ʇʨʦʮʝʩʩ ʪʝʨʤʦʜʝʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʝʡ ʧʦʣʫʯʝʥʠʷ ʠʟ ʧʦʣʠʵʪʠʣʝʥʦ-

ʚʦʛʦ ʚʦʩʢʘ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʵʪʠʣʝʥʦʚʳʡ ʚʦʩʢ, ʪʝʤʧʝʨʘʪʫʨʘ, ʪʝʨʤʦʜʝʩʪʨʫʢʮʠʷ, ʨʝʘʢʪʦʨ, ʵʣʝʢʪʨʦʥʘʛʨʝʚʘ-

ʪʝʣʴ. 

 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʠʵʪʠʣʝʥʘ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʦʙʨʘʟʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʧʦʣʠʵʪʠʣʝʥʦʚʳʡ ʚʦʩʢ (ʇɺ), 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ. ʇɺ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʜʦʧʦʣʠʤʝʨʠʟʦʚʘʥʥʫʶ ʜʦ ʥʫʞʥʦʡ ʤʦʣʝʢʫʣʷʨ-

ʥʦʡ ʤʘʩʩʳ ʯʘʩʪʴ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ, ʢʦʪʦʨʘʷ ʦʪʚʦʜʠʪʩʷ ʩ ʫʩʪʘʥʦʚʢʠ ʠ ʦʪʛʦʥʷʝʪʩʷ ʦʪ ʨʘʩʪʚʦʨʠʪʝʣʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʨʝʘʣʠʟʫʶʪ ʇɺ ʩʪʦʨʦʥʥʠʤ ʧʦʢʫʧʘʪʝʣʷʤ ʤʘʣʳʤʠ ʧʘʨʪʠʷʤʠ ʧʦ ʜʦʩʪʘ-

ʪʦʯʥʦ ʥʠʟʢʦʡ ʮʝʥʝ (ʢʘʢ ʩʳʨʴʝ ʠʣʠ ʧʦʣʫʬʘʙʨʠʢʘʪ). ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʇɺ ʭʨʘʥʠʪʩʷ ʚ ʪʘʨʝ ʠ ʩʢʣʘʜʠʨʫʝʪʩʷ ʥʘ 

ʩʚʦʙʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʫʩʪʘʥʦʚʢʠ, ʟʘʛʨʦʤʦʞʜʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘ-

ʥʦʚʢʫ. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʫʪʠʣʠʟʘʮʠʠ ʧʦʣʠʵʪʠʣʝʥʦʚʦʛʦ ʚʦʩʢʘ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚ-

ʣʝʥʠʷ: 

ï ʚʦʚʣʝʯʝʥʠʝ ʧʦʣʠʵʪʠʣʝʥʦʚʦʛʦ ʚʦʩʢʘ ʚ ʙʠʪʫʤʥʳʝ ʢʦʤʧʦʟʠʮʠʠ; 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʧʦʣʠʤʝʨʦʚ (ʥʘʧʨʠʤʝʨ, ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʧʝʥʠʚʘʶ-

ʱʝʛʦʩʷ ʧʦʣʠʩʪʠʨʦʣʘ ʇʉɺ-ɹ); 

ï ʧʨʠʤʝʥʝʥʠʝ ʚʦʩʢʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʬʠʥʦʚʳʭ ʢʦʤʧʦʟʠʮʠʷʭ. 

ʇɺ ʦʪʛʨʫʞʘʝʪʩʷ ʧʦʪʨʝʙʠʪʝʣʶ 200 ʣʠʪʨʦʚʳʤʠ ʙʦʯʢʘʤʠ. ʕʪʦ ʩʦʟʜʘʝʪ ʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʨʦʟʣʠʚʝ: 

ï ʥʝʠʟʙʝʞʥʳ ʧʨʦʣʠʚʳ, ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ, ʠ ʚʦʟʤʦʞʥʳ ʩʣʫʯʘʠ ʪʨʘʚʤʘʪʠʟʤʘ (ʦʞʦʛʠ ʛʦʨʷʯʠʤ ʚʦʩʢʦʤ) ʦʙʩʣʫ-

ʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʛʦʨʘʥʠʷ ʥʝʠʩʧʘʨʠʚʰʝʛʦʩʷ ʛʝʢʩʘʥʘ; 

ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʇɺ ʚ ʪʘʨʫ; 

ï ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ ʠ ʪ.ʜ. 

ʀʟʚʣʝʯʝʥʠʝ ʇɺ ʠʟ ʙʦʯʝʢ ʧʦʪʨʝʙʠʪʝʣʝʤ ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. ʊʘʢ ʢʘʢ ʧʨʦʮʝʩʩ 

ʠʟʚʣʝʯʝʥʠʷ ʩʚʷʟʘʥ ʩ ʥʘʛʨʝʚʦʤ, ʪʦ ʵʪʦ ʥʝʠʟʙʝʞʥʦ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ. 

ʏʘʩʪʠʯʥʦʝ ʨʝʰʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ ʇɺ [2], ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʷ ʧʨʦʮʝʩʩʘ ʚʳʛʨʫʟʢʠ [4], ʨʘʩʬʘʩʦʚʢʠ ʇɺ ʚ ʤʝʣʢʫʶ ʪʘʨʫ [3]. ʆʜʥʘʢʦ ʧʨʦʠʟʚʦʜʠʪʝʣʶ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʇɺ ʚ ʫʩʣʦʚʠʷʭ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʚ ʚʠʜʝ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʨʘʙʦʪʝ [1] ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʘʨʠʘʥʪ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʇɺ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʨʝʥʪʘʙʝʣʴʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʥʘ ʧʨʠʤʝʨʝ ʧʦʣʫʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʇɸɺ). ɺ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʩʭʝʤʳ ʧʦʣʫʯʝʥʠʷ ʇɸɺ ʧʦʣʦʞʝʥ ʭʠʤʠʟʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʨʝʘʢʮʠʡ: ʪʝʨʤʦʜʝʩʪʨʫʢʮʠʷ, ʢʘʪʘʣʠʪʠʯʝ-

ʩʢʦʝ ʦʢʠʩʣʝʥʠʝ, ʛʠʜʨʦʣʠʟ, ʩʫʣʴʬʘʪʠʨʦʚʘʥʠʝ, ʥʝʡʪʨʘʣʠʟʘʮʠʷ. ɸʧʧʘʨʘʪʫʨʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʵʪʠʭ ʩʪʘʜʠʡ ʪʨʘʜʠʮʠʦʥ-

ʥʦʝ ʠ ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʪʘʥʜʘʨʪʥʦʝ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʦʩʥʦʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʙʣʦʢʘ ʪʝʨ-

ʤʦʜʝʩʪʨʫʢʮʠʠ ï ʨʝʘʢʪʦʨʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ ʧʨʦʮʝʩʩʘ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʨʝʘʢʪʦʨʘ 

ʚʳʙʨʘʥʘ ʪʨʫʙʘ ʜʠʘʤʝʪʨʦʤ 20 ʤʤ ʩ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ 4 ʤʤ ʠ ʜʣʠʥʦʡ 97000 ʤʤ. ʇʦʩʢʦʣʴʢʫ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʨʝʘʢʪʦʨʘ ʜʦʩʪʘʪʦʯʥʦ ʞʝʩʪʢʠʝ ʠ ʩʚʷʟʘʥʳ ʩ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʩʘ ʪʝʨʤʦʜʝʩʪʨʫʢʮʠʠ 480 
ʦʉ), ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʪʨʫʙʳ ʚʳʙʨʘʥʘ ʩʪʘʣʴ ʞʘʨʦʧʨʦʯʥʘʷ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʘʷ ʧʝʨʣʠʪʥʦʛʦ ʢʣʘʩʩʘ ʤʘʨʢʠ 

12ʍ1ʄʌ (ʊʋ 14-3ʈ-55-2001). ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʣʠ ʜʦ 570 ï 585 Áʉ. ʉʪʘʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʫʙ ʧʘʨʦʧʝʨʝʛʨʝʚʘʪʝʣʝʡ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʢʦʣʣʝʢʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʦʢʦ-

ʚʦʢ ʜʣʷ ʧʘʨʦʚʳʭ ʢʦʪʣʦʚ ʠ ʧʘʨʦʧʨʦʚʦʜʦʚ [5]. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʨʝʘʢʪʦʨʘ ʪʨʫʙʘ ʩʚʦʨʘʯʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʩʧʠʨʘʣʠ ʩ ʨʘʟʤʝʨʘʤʠ: 

ï ʩʨʝʜʠʥʥʳʡ ʜʠʘʤʝʪʨ Dʩ = 350 ʤʤ; 

ï ʜʣʠʥʘ L = 1500 ʤʤ (ʨʠʩʫʥʦʢ). 

                                                           
É ʉʦʣʦʚʴʝʚʘ ʆ.ʀ. / Solovyeva O.I., 2016 
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ʈʠʩʫʥʦʢ. ʈʝʘʢʪʦʨ. 1 ï ʨʝʘʢʪʦʨ; 2 ï ʢʝʨʘʤʠʯʝʩʢʘʷ ʪʨʫʙʘ; 3 ï ʪʨʫʙʯʘʪʳʡ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴ; 4 ï ʠʟʦʣʷʮʠʷ 

 

ɺ ʪʨʫʙʫ-ʧʨʫʞʠʥʫ ʚʩʪʘʚʣʷʝʪʩʷ ʢʝʨʘʤʠʯʝʩʢʘʷ ʪʨʫʙʘ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤʠ ʪʝʧʣʦʧʨʦʚʦʜʥʳʤʠ ʠ ʪʝʧ-

ʣʦʝʤʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʚʥʫʪʨʴ ʢʝʨʘʤʠʯʝʩʢʦʡ ʪʨʫʙʳ ʧʦʤʝʱʘʝʪʩʷ 

ʪʨʫʙʯʘʪʳʡ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴ. 

ʉʥʘʨʫʞʠ ʨʝʘʢʪʦʨ ʦʙʦʛʨʝʚʘʝʪʩʷ ʢʦʣʴʮʝʚʳʤʠ ʪʨʫʙʯʘʪʳʤʠ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʷʤʠ (ʨʠʩʫʥʦʢ). ʊʝʤʧʝʨʘʪʫʨʘ 

ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʠʟ ʨʝʘʢʪʦʨʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʪʝʤʧʝʨʘʪʫʨʳ ɺʈʊ ï 3 (ʜʠʘ-

ʧʘʟʦʥ ʨʝʛʫʣʠʨʫʝʤʳʭ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 0 ʜʦ 1600 Üʉ, ʪʦʯʥʦʩʪʴ Ñ 0,5 Üʉ.) 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʨʝʘʢʪʦʨ ʢʦʤʧʘʢʪʝʥ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪ ʚ ʠʩʧʦʣʥʝʥʠʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥ ʚ ʫʩʣʦʚʠʷʭ 

ʨʝʤʦʥʪʥʦ-ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʮʝʭʘ. ʂʦʥʪʨʦʣʴ ʟʘ ʚʝʜʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʨʝʘʢʪʦʨʝ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥ. 
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Abstract. In petrochemical and refining industry, much attention is currently paid to efficient by-product recov-

ery. The most useful and economically advantageous way for a producer is to convert them into finished products. Poly-

ethylene wax is a by-product of polyethylene production and is sold to customers in low-batch volumes or stored at the 

production site, losing its performance and causing ecological problems. This study considers the design of the main 

element of polyethylene wax thermal destruction process unit which is the reactor. Thermal destruction process is the 

early stage of obtaining surface active agents from polyethylene wax. 
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ɸʂʊʋɸʃʔʅʓɽ ʇʈʆɹʃɽʄʓ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ 

ɿɸʑʀʊʓ ʄʀʅʀʄɸʃʔʅʆɻʆ ʅɸʇʈʗɾɽʅʀʗ 
 

 ɺ.ɸ. ʐʘʙʘʥʦʚ1, ɺ.ʖ. ɸʣʝʢʩʝʝʚ2, ʈ.ɿ. ʖʩʫʧʦʚ3, ɸ.ʈ. ɺʘʣʠʰʠʥ4, ʉ.ɽ. ʂʣʠʤʝʥʢʦ5, ɺ.ɼ. ʂʦʥʜʨʘʮʢʠʡ6 
1 ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 2 ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 3 ʘʩʧʠʨʘʥʪ, 4 ʜʠʨʝʢʪʦʨ,  

5 ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʘʫʜʠʪʘ, 6 ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ 
1, 2, 3 ʌɻɹʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè,  

4 ʆʆʆ ʅʘʫʯʥʦ-ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʎʝʥʪʨ çɹʘʣʪʕʥʝʨʛʦʈʝʩʫʨʩè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), 
5, 6 ʆʆʆ ʅʘʫʯʥʦ-ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʎʝʥʪʨ çʋʨʘʣʕʥʝʨʛʦʈʝʩʫʨʩè (ʋʬʘ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʟʘʱʠʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʧʨʠʤʝʥʷʶʱʠʭʩʷ ʥʘ ʥʝʬʪʝʧʝ-

ʨʝʢʘʯʠʚʘʶʱʠʭ ʩʪʘʥʮʠʷʭ, ʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʬʪʝʧʝʨʝʢʘʯʠʚʘʶʱʘʷ ʩʪʘʥʮʠʷ, ʟʘʱʠʪʘ ʤʠʥʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʝ ʩʝ-

ʣʝʢʪʠʚʥʦʩʪʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʢʣʶʯʝʥʠʝ ʨʝʟʝʨʚʘ. 

 

ʊʝʭʥʦʣʦʛʠʷ ʧʝʨʝʢʘʯʢʠ ʥʝʬʪʠ ʧʦ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʥʝʬʪʝʧʨʦʚʦʜʘʤ ʧʨʝʜʲʷʚʣʷʝʪ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʥʘʜʝʞʥʦʩʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʥʝʬʪʝʧʝʨʝʢʘʯʠʚʘʶʱʠʭ ʩʪʘʥʮʠʡ (ʅʇʉ) [9]. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʢʘʯʢʠ ʥʝʬʪʠ ʧʨʠ ʥʘʨʫʰʝʥʠʷʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʤʠʥʠʤʘʣʴ-

ʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ɿʄʅ). 

ɿʘʱʠʪʳ ʤʠʥʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʤʦʛʫʪ ʙʳʪʴ ʣʠʙʦ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʳʤʠ ʟʘʱʠʪʘʤʠ, ʣʠʙʦ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʧʫʩʢʦʚʦʛʦ ʦʨʛʘʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʢʣʶʯʝʥʠʷ ʨʝʟʝʨʚʘ (ɸɺʈ) [1, 6]. ʅʘ 

ʥʝʬʪʝʧʝʨʝʢʘʯʠʚʘʶʱʠʭ ʩʪʘʥʮʠʷʭ ɿʄʅ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʟʘʱʠʪʦʡ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ [2]. 

ʇʝʨʚʘʷ ʩʪʫʧʝʥʴ ʟʘʱʠʪʳ ʤʠʥʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ɿʄʅ-1) ʚʳʷʚʣʷʝʪ ʬʘʢʪ ʧʦʪʝʨʠ ʧʠʪʘʥʠʷ ʦʪ ʦʜʥʦʛʦ ʠʟ ʚʥʝʰʥʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʜʝʡʩʪʚʫʝʪ ʥʘ ʦʪʢʣʶʯʝʥʠʝ ʚʳʢʣʶʯʘʪʝʣʷ ʚʚʦʜʘ ʧʦʪʝʨʷʚʰʝʡ ʧʠʪʘʥʠʝ ʩʝʢʮʠʠ ʰʠʥ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ɿʈʋ-6(10) ʢɺ. ʇʨʠ ʫʩʧʝʰʥʦʤ ʠ ʙʳʩʪʨʦʤ ʩʨʘʙʘʪʳʚʘʥʠʠ ɿʄʅ-1 ʠ ɸɺʈ ʧʝʨʝʨʳʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝ-

ʥʠʷ ʙʫʜʝʪ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʝʨʝʢʘʯʢʠ ʥʝʬʪʠ ʥʝ ʧʨʝʨʳʚʘʝʪʩʷ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʝʨʝʢʘʯʢʠ ʥʝʬʪʠ ʧʨʠ ʜʣʠʪʝʣʴʥʳʭ ʧʝʨʝʨʳʚʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʦʪʢʘʟʦʤ 

ɿʄʅ-1 ʠʣʠ ʦʪʢʘʟʦʤ ɸɺʈ ʩʝʢʮʠʦʥʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ, ʧʨʠʤʝʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʢʣʶʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʟʝʨʚʘ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ɸɺʈ). ʇʫʩʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ɸɺʈ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʘʢʪʫ ʦʪʢʣʶʯʝʥʠʷ ʧʦʪʝʨʷʚʰʝʛʦ 

ʧʠʪʘʥʠʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʨʘʙʦʯʝʛʦ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ ʚʪʦʨʦʡ ʩʪʫʧʝʥʴʶ ɿʄʅ, ʢʦʪʦʨʘʷ ʦʙʦʟʥʘʯʘʝʪʩʷ ɿʄʅ-2.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʠʧʦʚʦʡ ʩʭʝʤʳ ɿʄʅ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʅʇʉ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ [3, 4, 5, 7, 8]. 

ʏʘʩʪʴ ʠʟ ʥʠʭ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳ ʠ ʨʝʰʘʶʪʩʷ ʧʨʦʩʪʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʥʳ ʤʘʣʦ. ʇʝ-

ʨʝʯʠʩʣʠʤ ʠʭ.  

1. ɺʪʦʨʘʷ ʩʪʫʧʝʥʴ ʟʘʱʠʪʳ ɿʄʅ-2 ʤʦʞʝʪ ʩʨʘʙʘʪʳʚʘʪʴ ʩ ʥʝʜʦʧʫʩʪʠʤʦ ʙʦʣʴʰʠʤ ʚʨʝʤʝʥʝʤ.  

2. ɺʦʟʤʦʞʥʦ ʥʝʩʠʥʭʨʦʥʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʰʠʥʘʭ ɿʈʋ-6(10) ʢɺ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʢʦʨʦʪ-

ʢʠʭ ʟʘʤʳʢʘʥʠʡ (ʂɿ) ʚ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

3. ʂʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ ʚ ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʧʨʠ ʠʭ ʦʪʢʣʶʯʝʥʠʠ ʢ ʥʝʩʠʥʭʨʦʥʥʦʤʫ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ (ʉɼ). 

4. ɸʣʛʦʨʠʪʤ ɿʄʅ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʘ ʂɿ ʚ ʧʠʪʘʶʱʝʡ ʩʝʪʠ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ.  

ʀʤʝʥʥʦ ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʟʘʚʠʩʷʪ ʧʝʨʩʧʝʢ-

ʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɿʄʅ ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ ʩ ʢʨʫʧʥʳʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ. ʈʘʩʩʤʦʪʨʠʤ ʠʭ ʧʦʜʨʦʙʥʝʝ. 

ʇʝʨʚʘʷ ʧʨʦʙʣʝʤʘ. ɺʪʦʨʘʷ ʩʪʫʧʝʥʴ ʟʘʱʠʪʳ ɿʄʅ-2 ʤʦʞʝʪ ʩʨʘʙʘʪʳʚʘʪʴ ʩ ʥʝʜʦʧʫʩʪʠʤʦ ʙʦʣʴʰʠʤ ʚʨʝʤʝ-

ʥʝʤ. ʆʙʫʩʣʦʚʣʝʥ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʪʝʤ, ʯʪʦ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ɿʄʅ-2 ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʩʥʠʞʝʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʦʪʝʨʷʚʰʝʡ ʧʠʪʘʥʠʝ ʩʝʢʮʠʠ ʰʠʥ ʜʦ ʥʘʧʨʷʞʝʥʠʷ ʩʨʘʙʘʪʳʚʘʥʠʷ. ʕʪʦ ʚʨʝʤʷ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 

1-2 ʩ ʜʦ 5-10 ʩ ʠ ʙʦʣʝʝ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʝʨʝʢʘʯʢʠ ɿʄʅ-2 ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʦʪʢʣʶ-

ʯʝʥʠʝ ʚʳʢʣʶʯʘʪʝʣʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʨʘʥʴʰʝ, ʯʝʤ ʩʨʘʙʦʪʘʝʪ ʟʘʱʠʪʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʦ ʜʘʚʣʝʥʠʶ. ʆʜʥʘʢʦ, ʝʩʣʠ 

ʚʨʝʤʷ ʩʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʨʝʚʳʩʠʪ 3-5 ʩ, ʪʦ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ɿʄʅ-2, ʧʨʠ ʫʩʪʘʚʢʝ ʧʦ ʚʨʝʤʝʥʠ 5-7 ʩ, ʤʦʞʝʪ 

ʧʨʝʚʳʩʠʪʴ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʧʦ ʜʘʚʣʝʥʠʶ. ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʦʪʢʣʶʯʝʥʠʝ ʥʘʩʦʩʥʳʭ ʘʛʨʝʛʘʪʦʚ 

ʠ ʥʘʨʫʰʝʥʠʝ ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʠ ʧʝʨʝʢʘʯʢʠ ʥʝʬʪʠ. 

ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʫʩʢʦʨʝʥʠʷ ʜʝʡʩʪʚʠʷ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ ɿʄʅ.  

ɺʪʦʨʘʷ ʧʨʦʙʣʝʤʘ. ʇʨʠʯʠʥʘ ʝʝ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʙʣʦʢʠʨʦʚʢʝ ɿʄʅ-1 ʦʪ ʄʊɿ ʚʚʦʜʘ ʚʦʟʤʦʞʥʦ ʥʝʩʠʥʭʨʦʥʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʰʠʥʘʭ ɿʈʋ-6(10) ʢɺ. ʕʣʝʢʪʨʦʜʚʠʞʫʱʘʷ ʩʠʣʘ ʉɼ ɽɼ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʚʳʙʝʛʘ ʥʝʧʨʝ-

ʨʳʚʥʦ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʬʘʟʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʷʞʝʥʠʷ ʩʝʪʠ UC. ʇʨʠ ʵʪʦʤ ʫʛʦʣ ŭ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ UC 

ʠ ɽɼ ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʝʪʩʷ. ɽʩʣʠ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʚʦʩʩʪʘʥʦʚʠʪʩʷ ʧʨʠ ŭ=1800, ʪʦ ʪʦʢ ʚ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ ʉɼ 

                                                           
É ʐʘʙʘʥʦʚ ɺ.ɸ., ɸʣʝʢʩʝʝʚ ɺ.ʖ., ʖʩʫʧʦʚ ʈ.ɿ., ɺʘʣʠʰʠʥ ɸ.ʈ., ʂʣʠʤʝʥʢʦ ʉ.ɽ., ʂʦʥʜʨʘʮʢʠʡ ɺ.ɼ. / Shabanov V.A.,  

Alekseev V.Yu., Yusupov R.Z., Valishin A.R., Klimenko S.E., Kondratskiy V.D., 2016 



ISSN 2311-2158. The Way of Science. 2016. ˉ 2 (24). 

 
 

50 

 

ʤʦʞʝʪ ʧʨʝʚʳʩʠʪʴ ʜʦʧʫʩʪʠʤʦʝ ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʟʥʘʯʝʥʠʝ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʉɼ ʧʨʠ ɸɺʈ ʢʦʥʪʨʦʣʠʨʫ-

ʝʪʩʷ ʚʝʣʠʯʠʥʘ ʕɼʉ ʉɼ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʫʩʢ ɸɺʈ ʩ ʢʦʥʪʨʦʣʝʤ ʚʝʣʠʯʠʥʳ ʦʩʪʘʪʦʯʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʩʝʢʰʠ ʰʠʥ, ʧʦʪʝʨʷʚʰʝʡ ʧʠʪʘʥʠʝ. 

ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʚʦʟʤʦʞʥʳ ʨʝʞʠʤʳ ʧʦʪʝʨʠ ʧʠʪʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʘʤʦʟʘʧʫʩʢʦʤ, ʢʦʛʜʘ ʥʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʝʣʠʯʠʥʫ ʕɼʉ ʉɼ ʠ/ʠʣʠ ʫʛʦʣ ŭ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʙʣʠʟʢʦʤ ʂɿ ʥʘ ʦʜʥʦʡ ʠʟ ʣʠʥʠʡ, ʦʪʭʦ-

ʜʷʱʠʭ ʦʪ ʰʠʥ ɿʈʋ-6(10) ʢɺ ʅʇʉ, ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʰʠʥʘʭ ʧʘʜʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʥʫʣʷ, ʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʨʠʪʴ 

ʛʝʥʝʨʘʪʦʨʥʫʶ ʕɼʉ ʠʣʠ ʫʛʦʣ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ. 

ʂʨʠʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʧʝʨʝʨʳʚʘ ʧʠʪʘʥʠʷ, ʟʘ ʢʦʪʦʨʦʝ ʫʛʦʣ ŭ ʠʟʤʝʥʠʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ, ʙʣʠʟʢʫʶ ʢ 1800, ʤʦʞʝʪ 

ʙʳʪʴ ʦʪ ʊʂʈ = 0,20-0,27 ʩ ʠ ʚʳʰʝ. ɽʩʣʠ ʧʨʠ ʂɿ ʚʨʝʤʷ ʧʝʨʝʨʳʚʘ ʧʠʪʘʥʠʷ ʙʫʜʝʪ ʙʦʣʴʰʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʪʦ 

ʫʛʦʣ ŭ ʠʟʤʝʥʠʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ, ʙʣʠʟʢʫʶ ʢ 1800. ɺʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʄʊɿ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʩʦʩʪʘʚ-

ʣʷʝʪ 0,5 ʩ, ʯʪʦ ʙʦʣʴʰʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʘ ʥʝʩʠʥʭʨʦʥʥʘʷ ʧʦʜʘʯʘ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʥʘ 

ʉɼ ʩ ʫʛʣʦʤ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ŭ ʙʣʠʟʢʠʤ ʢ 1800.  

ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʉɼ ʧʨʠ ʦʪʢʣʶ-

ʯʝʥʠʠ ʂɿ ʚ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʊʨʝʪʴʷ ʧʨʦʙʣʝʤʘ. ʂʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ ʚ ʧʠʪʘʶʱʝʡ ʩʝʪʠ, ʪʘʢʞʝ, ʢʘʢ ʠ ʂɿ ʚ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʧʨʠ ʠʭ ʦʪʢʣʶʯʝʥʠʠ ʢ ʥʝʩʠʥʭʨʦʥʥʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʉɼ. ʇʨʦʷʚʣʷʝʪʩʷ ʵʪʦʪ ʥʝ-

ʜʦʩʪʘʪʦʢ ʧʨʠ ʂɿ ʥʘ ʵʣʝʤʝʥʪʘʭ ʧʠʪʘʶʱʝʡ ʩʝʪʠ, ʥʝ ʫʯʘʩʪʚʫʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ ʅʇʉ. ʇʦ-

ʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʚ ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʩʚʦʝʡ ʟʘʱʠʪʦʡ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ ʅʇʉ ʚʦʩʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ. ɽʩʣʠ ʂɿ ʙʳʣʦ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ ʟʘʱʠʪʳ ʧʦʚʨʝʞʜʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʦ ʫʛʦʣ ʨʘʩʭʦʞʜʝ-

ʥʠʷ ʧʦ ʬʘʟʝ ʕɼʉ ʉɼ ʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʠ ʤʦʞʝʪ ʜʦʩʪʠʛʥʫʪʴ ʦʧʘʩʥʳʭ ʟʥʘʯʝʥʠʡ, ʙʣʠʟʢʠʭ ʢ 1800, ʯʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʧʨʦʪʝʢʘʥʠʝ ʧʦ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ ʧʦʚʳʰʝʥʥʦʛʦ ʪʦʢʘ, ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʜʣʷ ʉɼ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʥʝ ʠʤʝʝʪ ʧʦʢʘ ʫʜʦʚʣʝ-

ʪʚʦʨʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʠ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʏʝʪʚʝʨʪʘʷ ʧʨʦʙʣʝʤʘ. ɸʣʛʦʨʠʪʤ ʩʨʘʙʘʪʳʚʘʥʠʷ ʪʠʧʦʚʳʭ ʩʭʝʤ ɿʄʅ ʥʘ ʅʇʉ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʘ ʂɿ. ɺ 

ʪʦʤ ʯʠʩʣʝ ʦʪ ʤʝʩʪʘ ʂɿ ʚ ʧʠʪʘʶʱʝʡ ʩʝʪʠ. ʇʨʠ ʵʪʦʤ ɿʄʅ ʨʘʙʦʪʘʝʪ ʩ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʘʣʛʦʨʠʪʤʦʤ ʧʨʠ ʂɿ ʚ ʣʶʙʦʡ 

ʪʦʯʢʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʘʣʛʦʨʠʪʤ ʧʨʠ ʂɿ ʥʘ ʧʠʪʘʶʱʝʡ ʣʠʥʠʠ ʠ ʧʨʠ ʂɿ ʥʘ ʣʠʥʠʷʭ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʝʪʠ, ʥʝ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ. ʇʨʠ ʂɿ ʥʘ ʧʠʪʘʶʱʠʭ ʣʠʥʠʷʭ 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʪʢʣʶʯʝʥʠʝʤ ʧʦʚʨʝʞʜʝʥʥʦʡ ʣʠʥʠʠ ʦʪ ʫʩʪʨʦʡʩʪʚ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʝʨʷ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʡ ʩʚʷʟʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ɸɺʈ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʪʘʢʠʭ ʂɿ, ʥʝ ʜʦʞʠʜʘʷʩʴ ʦʪʢʣʶʯʝʥʠʷ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʦʪ ʩʚʦʠʭ ʟʘʱʠʪ, ʦʪʢʣʶʯʘʪʴ ʚʚʦʜ ʧʦʪʝʨʷʚʰʝʡ ʧʠʪʘ-

ʥʠʝ ʩʝʢʮʠʠ ʰʠʥ ʦʪ ɿʄʅ-1 ʙʝʟ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ ʪʘʢʠʝ ʘʜʘʧʪʠʚʥʳʝ ɿʄʅ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪ-

ʩʪʚʫʶʪ. ʈʘʟʨʘʙʦʪʢʘ ʘʜʘʧʪʠʚʥʳʭ ɿʄʅ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʧʝʨʝʨʳʚʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʩʥʠʟʠʪʴ ʦʧʘʩʥʦʩʪʴ ʥʘʨʫ-

ʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʅʇʉ ʠ ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʝʜʲʷʚʣʷʶʱʠʭ 

ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺʳʚʦʜʳ 

1. ɸʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ɿʄʅ-1 ʧʨʠ ʂɿ ʚ ʩʝʪʠ 

ʅʇʉ ʠ ʠʩʢʣʶʯʝʥʠʶ ʥʝʩʠʥʭʨʦʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʰʠʥʘʭ ʧʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ʂɿ. 

2. ɸʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʥʠʞʝʥʠʷ ʚʨʝʤʝʥʠ ʜʝʡʩʪʚʠʷ ɿʄʅ-2 ʥʘ ʦʪʢʣʶʯʝʥʠʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. 

3. ɸʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʘʜʘʧʪʠʚʥʳʭ ɿʄʅ, ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʘ 

ʂɿ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ. 
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Abstract. In this article the analysis of minimal voltage protection applied at oil pumping stations is carried out, 

issues of their improvement are considered. 
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ʀʩʪʦʨʠʯʝʩʢʠʝ ʥʘʫʢʠ ʠ ʘʨʭʝʦʣʦʛʠʷ 
 

 

ʋɼʂ 94 (47) 

 

ʆɹʑɽʉʊɺɽʅʅʆ-ʇʆʃʀʊʀʏɽʉʂɸʗ ɾʀɿʅʔ ʉʆɺɽʊʉʂʆʁ 

ʇʈʆɺʀʅʎʀʀ 1965-1985 ɻɻ.: ʇʆʅʗʊʀɽ, ʉʋʑʅʆʉʊʔ ʀ ʌʆʈʄʓ 
 

 ɸ.ɻ. ɺʠʢʪʦʨʦʚ, ʤʘʛʠʩʪʨ, ʘʩʧʠʨʘʥʪ 

ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫ-

ʘʮʠʠ ʚ ʩʪʨʘʥʝ ʥʘ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʍʍ ʚʝʢʘ. ʀʩʩʣʝʜʫʶʪʩʷ ʚʘʞʥʝʡʰʠʝ ʘʩʧʝʢʪʳ ʦʙʱʝ-

ʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʟʥʳʝ ʛʦʜʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʦʤʤʫʥʠʩʪʠʯʝʩʢʘʷ ʧʘʨʪʠʷ, ʂʇʉʉ, ɸʩʪʨʘʭʘʥʴ, ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʘʷ ʞʠʟʥʴ, 

ʧʦʣʠʪʠʢʦ-ʘʛʠʪʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ.  

 

ʆʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʘʷ ʞʠʟʥʴ ï ʦʩʦʙʘʷ ʩʪʦʨʦʥʘ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʙʳʪʠʷ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʨʘʟʣʠʯʥʳʝ 

ʩʬʝʨʳ ʠʥʪʝʨʝʩʦʚ ʥʝ ʪʦʣʴʢʦ ʢʣʘʩʩʦʚ, ʥʘʮʠʡ ʠʣʠ ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ, ʥʦ ʠ ʦʪʜʝʣʴʥʳʭ ʣʠʯʥʦʩʪʝʡ. 

ʌʦʨʤʘʤʠ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʚ ʠʟʫʯʘʝʤʳʡ ʧʝʨʠʦʜ ʷʚʣʷʣʠʩʴ: ʧʨʦʚʝʜʝʥʠʷ ʩʦʙʨʘʥʠʡ ʪʨʫ-

ʜʷʱʠʭʩʷ, ʙʝʩʝʜʳ, ʜʦʢʣʘʜʳ, ʣʝʢʮʠʠ, ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʨʝʟ ʧʝʯʘʪʴ, ʢʠʥʦ, ʨʘʜʠʦ, ʪʝʣʝʚʠʜʝʥʴʝ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʢʫʣʴ-

ʪʫʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʧʝʨʠʦʜʦʤ (1953-1964 ʛʛ.) ʩʪʘʣʠ ʯʘʱʝ ʧʨʘʢʪʠʢʦʚʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʚʝʯʝʨʦʚ 

ʦʪʜʳʭʘ, ʜʠʩʧʫʪʦʚ, ʢʦʥʬʝʨʝʥʮʠʡ. ʇʨʘʢʪʠʢʦʚʘʣʠʩʴ ʚʩʪʨʝʯʠ ʩ ʨʘʙʦʪʥʠʢʘʤʠ ʧʝʨʝʜʦʚʳʭ ʩʬʝʨ (ʥʘʫʢʠ, ʪʝʭʥʠʢʠ), 

ʚʩʪʨʝʯʠ ʩ ʚʝʪʝʨʘʥʘʤʠ ʪʨʫʜʘ ʠ ʩʪʘʨʳʤʠ ʙʦʣʴʰʝʚʠʢʘʤʠ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʘʩʩʘʭ ʧʦʣʫʯʠʣʦ ʜʚʠʞʝʥʠʝ 

ʟʘ ʢʦʤʤʫʥʠʩʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʪʨʫʜʫ. [3, ʃ. 35] 

ʆʜʥʘʢʦ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʧʘʨʪʠʡʥʳʭ ʦʨʛʘʥʦʚ ʦʩʪʘʚʘʣʦʩʴ ʚʳʧʦʣʥʝʥʠʝ ʨʝʰʝʥʠʡ ʠ ʧʦʩʪʘʥʦʚʣʝʥʠʡ ɺʎʉʇʉ, ʎʂ 

ɺʃʂʉʄ ʠ ɻʣʘʚʥʦʛʦ ʧʦʣʠʪʫʧʨʘʚʣʝʥʠʷ ʉʦʚʝʪʩʢʦʡ ɸʨʤʠʠ ʠ ʤʠʥʠʩʪʝʨʩʪʚʘ ʢʫʣʴʪʫʨʳ ʉʉʉʈ çʆ ʧʨʦʚʝʜʝʥʠʠ ɺʩʝʩʦʶʟʥʦʛʦ 

ʬʝʩʪʠʚʘʣʷ ʩʘʤʦʜʝʷʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʧʦʩʚʷʱʝʥʥʦʛʦ 50-ʣʝʪʠʶ ɺʝʣʠʢʦʡ ʦʢʪʷʙʨʴʩʢʦʡ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠè. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʮʝʥʪʨ, ʠʤʝʶʱʠʡ ʩʚʦʠʭ 

ʘʛʝʥʪʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʚ ʞʠʣʳʭ ʢʚʘʨʪʘʣʘʭ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦ-

ʧʦʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʷʩʥʝʥʠʡ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʢʨʦʤʝ ʦʙʲʷʩʥʝʥʠʷ ʥʝʣʝʛʘʣʴʥʦʡ 

ʨʘʙʦʪʳ. ʇʦʜ ʥʝʣʝʛʘʣʴʥʦʡ ʨʘʙʦʪʦʡ ʧʦʥʠʤʘʝʤ ʨʘʙʦʪʫ, ʧʨʦʚʦʜʠʤʫʶ ʙʝʟ ʫʚʝʜʦʤʣʝʥʠʡ ʠ ʦʪʢʨʳʪʳʭ ʦʙʩʫʞʜʝʥʠʡ, ʙʝʟ 

ʩʦʙʣʶʜʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚʣʘʩʪʴʶ ʧʨʘʚʠʣ, ʥʦ, ʥʝ ʥʘʨʫʰʘʷ ʫʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʢʘʢ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʫʨʦʚʥʝʡ [2]. 

 
 

 
 

ʈʠʩ. 1 

                                                           
É ɺʠʢʪʦʨʦʚ ɸ.ɻ. / Viktorov A.G., 2016 
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ʉʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 1, ʦʙʱʝʩʪʚʝʥʥʘʷ ʞʠʟʥʴ ʥʝʦʪʲʝʤʣʝʤʦ ʩʚʷʟʘʥʘ ʩ ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʴʶ ʩʪʨʘʥʳ ʠ ʧʦʣʠʪʠ-

ʯʝʩʢʠʤ ʢʫʨʩʦʤ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʠʣ ʖ.ɺ. ɸʥʜʨʦʧʦʚ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʚʦʧʨʦʩʘ çʆ ʤʘʩʩʦʚʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ, ʦʙʱʝʩʪʚʝʥʥʦ-

ʧʦʣʠʪʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʤʘʩʩʦʚʦʡ ʨʘʙʦʪʝè ʧʦ ʘʢʪʠʚʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʩʦʚʝʪʩʢʦʡ ʧʨʦʚʠʥʮʠʠ.  

ɺʳʧʦʣʥʝʥʠʝ ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʙʶʨʦ ʦʙʢʦʤʘ ʂʇʉʉ ʨʘʡʢʦʤʦʤ ʧʘʨʪʠʠ ʠ ʧʝʨʚʠʯʥʳʤʠ ʧʘʨʪʠʡʥʳʤʠ ʦʨʛʘʥʠʟʘ-

ʮʠʷʤʠ ʫʩʠʣʠʣʦ ʚʥʠʤʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʢ ʧʨʦʚʝʜʝʥʠʶ ʤʘʩʩʦʚʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ, ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ, ʩʦʮʠ-

ʘʣʴʥʦ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʤʘʩʩʦʚʦʡ ʨʘʙʦʪʳ ʩʨʝʜʠ ʪʨʫʜʷʱʠʭʩʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʨʝʞʜʝʥʠʡ, ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʡ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ. 
 

 
 

ʉʭʝʤʘ 1 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʦʪʯʝʪʦʚ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ɸʩʪʨʘʭʘʥʩʢʠʤ ʛʦʨʦʜʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ʂʇʉʉ ʦʪ 30 ʷʥ-

ʚʘʨʷ 1967 ʛʦʜʘ çʆ ʤʘʩʩʦʚʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʚʳʙʦʨʘʤʠ ʚ ɺʝʨʭʦʚʥʳʡ ʉʦʚʝʪ ʈʉʌʉʈ ʠ 

ʤʝʩʪʥʳʝ ʉʦʚʝʪʳ ʜʝʧʫʪʘʪʦʚ ʪʨʫʜʷʱʠʭʩʷ ʃʝʥʠʥʩʢʠʤ ʨʘʡʢʦʤʦʤ ʂʇʉʉè, ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʜʘʥʥʳʝ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ 

ʥʘʤʠ ʚ ʩʭʝʤʫ 1, ʛʜʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ.  

ʇʦʣʠʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ ʠ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʦʩʪʘʚʥʳʤʠ ʵʣʝ-

ʤʝʥʪʘʤʠ ʚ ʧʦʣʠʪʠʢʝ ʠ ʚ ʝʝ ʩʪʨʫʢʪʫʨʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʆʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʘʷ ʞʠʟʥʴ ʠ ʧʦʣʠʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʠ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. 
 

 
 

ʉʭʝʤʘ 2 
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ʆʪʩʫʪʩʪʚʠʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʬʝʨʳ ʩʦʚʝʪʩʢʦʡ ʚʣʘʩʪʴʶ ʦʙʦʩʪʨʷʣʦ ʢʨʠʟʠʩʥʫʶ 

ʠ ʧʨʝʜʢʨʠʟʠʩʥʫʶ ʩʠʪʫʘʮʠʶ 1984-1985. ɺ ʩʪʨʘʥʝ, ʢʦʪʦʨʘʷ ʧʨʝʚʳʰʘʣʘ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʣʶʜʠ ʨʘʙʦʪʘʣʠ ʥʘ 2 ʨʘʙʦʪʘʭ ʠ ʥʝ ʤʦʛʣʠ ʢʫʧʠʪʴ ʧʨʝʜʤʝʪʳ ʧʝʨʚʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ɿʘ ʪʦʚʘʨʘʤʠ ʦʙʱʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ (ʤʦʣʦʢʦ, ʤʷʩʦ, ʢʘʨʪʦʰʢʘ ʠ ʪ.ʜ.) ʚʳʩʪʨʘʠʚʘʣʠʩʴ ʦʯʝʨʝʜʠ. ɸ ʥʘʩʝʣʝʥʠʝ ʩʪʨʝʤʠ-

ʪʝʣʴʥʦ ʪʝʨʷʣʦ ʠʥʪʝʨʝʩ ʢ ʧʦʣʠʪʠʯʝʩʢʦʤʫ ʢʫʨʩʫ, ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʂʦʤʤʫʥʠʩʪʠʯʝʩʢʦʡ ʧʘʨʪʠʝʡ.  
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ʋɼʂ 9 
 

ʗʈʆʉʃɸɺʉʂɸʗ ʄɸʁʆʃʀʂɸ ʂɸʂ ʊʈɸɼʀʎʀʆʅʅʓʁ 

ʇʈʆʄʓʉɽʃ ʀ ʊʋʈʀʉʊʉʂʀʁ ʈɽʉʋʈʉ 
 

 ʅ.ɸ. ʂʘʨʣʘʰʦʚʘ, ʩʪʫʜʝʥʪ-ʤʘʛʠʩʪʨʘʥʪ 

ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ɻ. ɼʝʤʠʜʦʚʘ, ʈʦʩʩʠʷ 
 

ɸʥʥʦʪʘʮʠʷ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ̫ ʨʦʩʣʘʚʩʢʘʷ ʤʘʡʦʣʠʢʘ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘ-

ʜʠʮʠʦʥʥʦʛʦ ʧʨʦʤʳʩʣʘ ʚ ʢʘʯʝʩʪʚʝ ʪʫʨʠʩʪʩʢʦʛʦ ʨʝʩʫʨʩʘ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʷʨʦʩʣʘʚʩʢʫʶ ʤʘʡʦʣʠʢʫ ʢʘʢ ʪʨʘ-

ʜʠʮʠʦʥʥʳʡ ʧʨʦʤʳʩʝʣ ʠ ʪʫʨʠʩʪʩʢʠʡ ʨʝʩʫʨʩ ʠ ʧʨʝʜʣʦʞʠʪʴ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʫʨʠʟʤʝ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ 

ʠʟʫʯʘʣʘʩʴ ʠʩʪʦʨʠʷ ʧʦʷʚʣʝʥʠʷ ʠ ʩʪʘʥʦʚʣʝʥʠʷ ʤʘʡʦʣʠʢʠ, ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʨʝʩʫʨʩʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʠʟʫʯʘʣʠʩʴ ʚʦʟ-

ʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʡʦʣʠʢʠ ʢʘʢ ʪʫʨʠʩʪʩʢʦʛʦ ʨʝʩʫʨʩʘ. ʀʪʦʛʦʤ ʨʘʙʦʪʳ ʩʪʘʣ ʧʨʦʝʢʪ ʵʢʩʢʫʨʩʠʠ 

çʗʨʦʩʣʘʚʩʢʘʷ ʤʘʡʦʣʠʢʘ ï ʛʣʠʥʷʥʦʝ ʯʫʜʦè, ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʦ-

ʤʳʩʣʘ ʚ ʢʘʯʝʩʪʚʝ ʪʫʨʠʩʪʩʢʦʛʦ ʨʝʩʫʨʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʨʠʟʤ, ʗʨʦʩʣʘʚʣʴ, ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʢʝʨʘʤʠʢʘ, ʤʘʡʦʣʠʢʘ, ʠʟʨʘʟʮʳ. 
 

ɺ ʚʝʢ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʦ ʩʦʭʨʘʥʝʥʠʠ ʥʘʨʦʜʥʳʭ ʧʨʦʤʳʩʣʦʚ. ɺ ʠʩʪʦ-

ʨʠʯʝʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʠ ʧʨʦʜʚʠʞʝʥʠʠ ʠʟʜʝʣʠʡ ʨʫʯʥʦʡ ʨʘʙʦʪʳ. ʇʦ-

ʷʚʠʣʘʩʴ ʠʜʝʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ ʤʝʩʪʥʳʭ ʧʨʦʤʳʩʣʦʚ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, 

ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʪʘʢʞʝ ʠ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦʡ ʩʬʝʨʳ ʛʦʨʦʜʘ ʗʨʦʩʣʘʚʣʷ. 

ʇʝʨʚʳʝ ʠʟʜʝʣʠʷ ʠʟ ʛʣʠʥʳ ʧʦʷʚʠʣʠʩʴ ʚ ʛʣʫʙʦʢʦʡ ʜʨʝʚʥʦʩʪʠ. ʉʥʘʯʘʣʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʢ ʧʨʝʜʤʝʪʳ ʙʳʪʘ, 

ʘ ʧʦʪʦʤ ʠ ʚ ʢʘʯʝʩʪʚʝ ʫʢʨʘʰʝʥʠʡ. ʇʨʦʠʟʚʦʜʩʪʚʦʤ ʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʠʟ ʦʙʦʞʞʝʥʥʦʡ ʛʣʠʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʩʧʠʩʥʦʡ ʛʣʘʟʫʨʠ ʠʟʜʘʚʥʘ ʟʘʥʠʤʘʣʠʩʴ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʩʪʨʘʥʘʭ ɸʨʘʙʩʢʦʛʦ ʍʘʣʠʬʘʪʘ. ɺʤʝʩʪʝ ʩ ʠʩʣʘʤʩʢʦʡ ʢʫʣʴ-

ʪʫʨʦʡ ʵʪʦ ʠʩʢʫʩʩʪʚʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ ʥʘ ʩʝʚʝʨʥʦʝ ʧʦʙʝʨʝʞʴʝ ɸʬʨʠʢʠ, ʠ ʦʪʪʫʜʘ ʙʳʣʦ ʟʘʥʝʩʝʥʦ ʤʘʨʦʢʢʘʥʮʘʤʠ ʚ 

ʶʞʥʫʶ ʀʩʧʘʥʠʶ. ɺ ʥʘʯʘʣʝ XV ʚʝʢʘ ʛʣʘʟʫʨʦʚʘʥʥʘʷ ʢʝʨʘʤʠʢʘ ʩ ʣʶʩʪʨʦʤ ʧʦʧʘʣʘ ʚ ʀʪʘʣʠʶ ʯʝʨʝʟ ʦʩʪʨʦʚ ʄʘʡʦʨʢʘ, 

ʦʪ ʢʦʪʦʨʦʛʦ ʠ ʧʦʣʫʯʠʣʘ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʤʘʡʦʣʠʢʠ [5, ʩ. 116]. ʋʞʝ ʢ ʩʝʨʝʜʠʥʝ XV ʩʪʦʣʝʪʠʷ ʦʥʘ ʩʪʘʣʘ ʥʝʦʙʳʢʥʦʚʝʥʥʦ 

ʧʦʧʫʣʷʨʥʘ ʧʦ ʚʩʝʡ ɽʚʨʦʧʝ, ʘ ʟʘʪʝʤ ʧʨʠʰʣʘ ʠ ʚ ʈʦʩʩʠʶ. 

XVII  ʩʪʦʣʝʪʠʝ ʩʪʘʣʦ ʚʨʝʤʝʥʝʤ ʥʝʚʠʜʘʥʥʦʛʦ ʧʦʜʲʝʤʘ ʷʨʦʩʣʘʚʩʢʦʛʦ ʭʨʘʤʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʦʟʜʘʥʠʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʨʝʩʢʦʚʳʭ ʘʥʩʘʤʙʣʝʡ. ɺ ʛʦʨʦʜʝ ʩʣʦʞʠʣʩʷ ʩʚʦʝʦʙʨʘʟʥʳʡ çʷʨʦʩʣʘʚʩʢʠʡè ʩʪʠʣʴ, ʦʪʣʠʯʘʚʰʠʡʩʷ 

ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʭʨʦʤʥʳʭ ʠʟʨʘʟʮʦʚ [3, c. 62]. ɺ XVIII ʚʝʢʝ, ʥʘʨʘʚʥʝ ʩ ʄʦʩʢʚʦʡ, ʗʨʦʩʣʘʚʣʴ ʩʪʘʥʦ-

ʚʠʪʩʷ ʢʨʫʧʥʳʤ ʮʝʥʪʨʦʤ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʤʘʡʦʣʠʢʠ. ʇʨʦʠʟʦʰʣʦ ʵʪʦ ʙʣʘʛʦʜʘʨʷ ʠʤʝʶʱʠʤʩʷ ʫ ʛʦʨʦʜʘ ʛʣʠʥʷʥʳʤ 

ʨʝʩʫʨʩʘʤ, ʘ ʠʤʝʥʥʦ ï ʛʣʠʥʘʤ ʂʦʨʦʚʥʠʮʢʦʡ ʩʣʦʙʦʜʳ ï ʟʜʝʩʴ ʜʝʨʞʘʣʠ ʩʢʦʪ, ʜʘʚʘʣʠ ʰʢʫʨʳ ʜʣʷ ʢʦʞʝʚʝʥʥʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ, ʣʦʚʠʣʠ ʨʳʙʫ, ʘ ʠʟ ʤʝʩʪʥʳʭ ʛʣʠʥ ʣʝʧʠʣʠ ʛʦʨʰʢʠ, ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʢʠʨʧʠʯʠ ʠ ʠʟʨʘʟʮʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ 

XVIII  ʚʝʢʝ ʟʜʝʩʴ ʧʦʷʚʠʣʩʷ ʛʦʥʯʘʨʥʳʡ ʟʘʚʦʜ. ʀʟʨʘʟʮʳ ï ʢʝʨʘʤʠʯʝʩʢʠʝ ʧʣʠʪʢʠ ʜʣʷ ʦʙʣʠʮʦʚʢʠ ʩʪʝʥ, ʧʝʯʝʡ ʠ ʪ.ʜ. 

ʄʦʛʫʪ ʙʳʪʴ ʛʣʘʜʢʠʤʠ, ʨʝʣʴʝʬʥʳʤʠ, ʧʦʢʨʳʪʳʤʠ ʛʣʘʟʫʨʴʶ (ʤʘʡʦʣʠʢʦʚʳʝ), ʥʝʛʣʘʟʫʨʦʚʘʥʥʳʤʠ (ʪʝʨʨʘʢʦʪʦʚʳʝ) [2, 

c. 135]. ʉ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ ʠʤʝʶʪ ʚʠʜ ʦʪʢʨʳʪʦʡ ʢʦʨʦʙʢʠ (ʨʫʤʧʳ) ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʚ ʢʣʘʜʢʝ. ʀʟʨʘʟʝʮ ï ʫʥʠʢʘʣʴʥʦʝ 

ʢʝʨʘʤʠʯʝʩʢʦʝ ʫʢʨʘʰʝʥʠʝ, ʩʦʭʨʘʥʠʚʰʝʝ ʪʨʘʜʠʮʠʠ ʧʨʦʰʣʦʛʦ. 

ɺ 1936 ʛʦʜʫ ʧʨʠ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪʘʭ ʚ ʂʦʨʦʚʥʠʮʢʦʡ ʩʣʦʙʦʜʝ ʀ. ɸ. ʊʠʭʦʤʠʨʦʚʳʤ ʠ ʀ. ʌ. ɹʘʨʱʝʚʩʢʠʤ ʙʳʣʠ 

ʥʘʡʜʝʥʳ ʢʨʘʩʥʳʝ (ʪʝʨʨʘʢʦʪʦʚʳʝ) ʠʟʨʘʟʮʳ, ʩʣʦʞʝʥʥʳʝ ʩʪʦʧʢʘʤʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ XVII ʚ. ʟʜʝʩʴ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ 

ʛʦʥʯʘʨʥʳʝ ʠ ʢʠʨʧʠʯʥʳʝ ʟʘʚʦʜʳ. ʊʝʨʨʘʢʦʪʘ ʢʘʢ ʚʠʜ ʢʝʨʘʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʩ ʩʝʨʝʜʠʥʳ XVII ʚʝʢʘ ʧʦʩʪʝʧʝʥʥʦ ʚʳʪʝʩʥʷ-

ʝʪʩʷ ʤʫʨʘʚʣʝʥʳʤʠ, ʤʥʦʛʦʮʚʝʪʥʳʤʠ ʛʣʘʟʫʨʦʚʘʥʥʳʤʠ ʠʟʨʘʟʮʘʤʠ. ʆʜʥʘʢʦ ʷʨʦʩʣʘʚʩʢʠʝ ʢʨʘʩʥʳʝ ʠʟʨʘʟʮʳ ʧʨʦʜʦʣʞʘʣʠ 

ʜʝʣʘʪʴ ʠ ʚ ʪʨʝʪʴʝʡ ʯʝʪʚʝʨʪʠ XVII ʚʝʢʘ. ʀʤʠ ʙʳʣʠ ʫʢʨʘʰʝʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʭʨʘʤʳ ɸʬʘʥʘʩʴʝʚʩʢʦʛʦ ʤʦʥʘʩʪʳʨʷ ʠ ʮʝʨʢʦʚʴ 

ʅʠʢʦʣʳ ʄʦʢʨʦʛʦ ʚ ʗʨʦʩʣʘʚʣʝ (1665 ï 1672 ʛʛ.), ɺʦʩʢʨʝʩʝʥʩʢʠʡ ʩʦʙʦʨ ɹʦʨʠʩʦʛʣʝʙʩʢʦʡ ʩʣʦʙʦʜʳ (ʥʳʥʝ ʊʫʪʘʝʚ). 

ɺ XVII ï XVIII ʚʝʢʘʭ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟʨʘʟʮʦʚ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʟʨʘʯʥʫʶ ʛʣʘʟʫʨʴ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ 

ï ʤʫʨʘʚʫ (ʮʚʝʪ ʪʨʘʚʳ-ʤʫʨʘʚʳ), ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʜʝʣʠʷ ʥʘʟʳʚʘʣʠʩʴ ʧʦʵʪʦʤʫ çʤʫʨʘʚʣʝʥʳʤʠè. ɺ ʗʨʦʩʣʘʚʣʝ 

ʠʟʚʝʩʪʥʳ ʜʚʘ ʭʨʘʤʘ, ʫʢʨʘʰʝʥʥʳʝ ʟʝʣʝʥʳʤʠ ʤʫʨʘʚʣʝʥʳʤʠ ʠʟʨʘʟʮʘʤʠ: ʮʝʨʢʦʚʴ ʈʦʞʜʝʩʪʚʘ ʍʨʠʩʪʦʚʘ (1636 ï 1644 

ʛʛ.) ʠ ʎʝʨʢʦʚʴ ʄʠʭʘʠʣʘ ɸʨʭʘʥʛʝʣʘ (1658 ï 1682 ʛʛ.). 

ɺ ʧʦʩʣʝʜʥʝʡ ʯʝʪʚʝʨʪʠ XVII ʚʝʢʘ ʚ ʗʨʦʩʣʘʚʣʝ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʥʦʛʦʮʚʝʪʥʳʝ ʵʤʘʣʝʚʳʝ (ʮʝ-

ʥʠʥʥʳʝ) ʠʟʨʘʟʮʳ. ʀʭ ʧʦʷʚʣʝʥʠʝ ʚ ʩʝʨʝʜʠʥʝ XVII ʚʝʢʘ ʩʚʷʟʳʚʘʶʪ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʙʝʣʦʨʫʩʩʢʠʭ ʤʘʩʪʝʨʦʚ, ʚʳʭʦʜ-

ʮʝʚ ʠʟ ʣʠʪʦʚʩʢʠʭ ʟʝʤʝʣʴ. ʆʥʠ ʧʨʠʚʝʟʣʠ ʩ ʩʦʙʦʡ ʩʝʢʨʝʪʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʛʣʫʭʠʭ ʦʣʦʚʷʥʥʳʭ ʵʤʘʣʝʡ: ʙʝʣʦʛʦ, ʞʝʣʪʦʛʦ, 

ʙʠʨʶʟʦʚʦ-ʟʝʣʝʥʦʛʦ ʠ ʩʠʥʝʛʦ ʮʚʝʪʦʚ [4, ʩ. 368]. ʉʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʤʦʪʠʚ ʫʢʨʘʰʝʥʠʷ ʠʟʨʘʟʮʦʚ XVI ï XVII 

ʚʝʢʦʚ ï ʨʘʩʪʠʪʝʣʴʥʳʝ ʫʟʦʨʳ (ʪʨʘʚʳ), ʮʚʝʪʦʯʥʘʷ ʨʦʟʝʪʢʘ, ʠʤʝʶʱʘʷ ʤʥʦʛʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʧʦʣʝʚʳʭ ʮʚʝʪʦʚ [1, ʩ. 20]. 

ʈʝʜʢʠʡ ʭʨʘʤ ʗʨʦʩʣʘʚʣʷ ʦʙʭʦʜʠʣʩʷ ʙʝʟ ʵʪʠʭ ʢʨʘʩʦʯʥʳʭ ʚʩʪʘʚʦʢ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʩʫʨʩʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʦʨʦʜʘ ʦʙʥʘʨʫʞʠʣʦʩʴ, ʯʪʦ ʜʦ ʥʳʥʝʰʥʝʛʦ ʚʨʝʤʝʥʠ ʚ ʗʨʦʩʣʘʚʣʝ 

ʩʦʭʨʘʥʠʣʠʩʴ ʚʩʝ ʫʢʘʟʘʥʥʳʝ ʚʠʜʳ ʠʟʨʘʟʮʦʚ: ʪʝʨʨʘʢʦʪʘ ʠ ʵʤʘʣʝʚʳʝ ʥʘ ʮʝʨʢʚʠ ʅʠʢʦʣʘʷ ʏʫʜʦʪʚʦʨʮʘ, ʤʫʨʘʚʣʝʥʳʝ ʥʘ 

ʮʝʨʢʚʠ ʈʦʞʜʝʩʪʚʘ ʍʨʠʩʪʦʚʘ ʠ ʵʤʘʣʝʚʳʝ ʠʟʨʘʟʮʳ ʥʘ ʮʝʨʢʚʷʭ ï ʀʦʘʥʥʘ ʇʨʝʜʪʝʯʠ ʚ ʊʦʣʯʢʦʚʝ, ʀʦʘʥʥʘ ɿʣʘʪʦʫʩʪʘ ʚ 

ʂʦʨʦʚʥʠʢʘʭ, ɹʦʛʦʷʚʣʝʥʠʷ, ʄʠʭʘʠʣʘ ɸʨʭʘʥʛʝʣʘ, ʏʘʩʦʚʥʷ ɸʣʝʢʩʘʥʜʨʘ ʅʝʚʩʢʦʛʦ, ʀʣʴʠ ʇʨʦʨʦʢʘ, ʊʠʭʚʠʥʩʢʦʡ 

ʀʢʦʥʳ ɹʦʛʦʤʘʪʝʨʠ, ʠ ʥʦʚʦʜʝʣʳ ʥʘʋʩʧʝʥʩʢʦʤ ʩʦʙʦʨʝ. ʆʪʙʦʨ ʦʙʲʝʢʪʦʚ ʧʦʢʘʟʘ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʵʢʩʢʫʨʩʠʶ ʧʨʦʠʩ-

ʭʦʜʠʣ ʧʦ ʪʘʢʠʤ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʷʤ ʢʘʢ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʮʝʥʥʦʩʪʴ, ʟʨʝʣʠʱʥʦʩʪʴ ʠ ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ. 
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ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʩʪʘʣʦ ʚʳʷʩʥʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʩʧʨʦʩʘ ʠ ʠʥʪʝʨʝʩʘ ʢ ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ ʵʢʩʢʫʨ-

ʩʠʦʥʥʦʤʫ ʧʨʦʜʫʢʪʫ. ɼʣʷ ʵʪʦʛʦ ʚ ʤʘʨʪʝ 2015 ʛʦʜʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʞʠʪʝʣʝʡ ʗʨʦʩʣʘʚʣʷ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʛʦʩʪʝʡ 

ʛʦʨʦʜʘ (ʚ ʦʧʨʦʩʝ ʫʯʘʩʪʚʦʚʘʣʦ 154 ʨʝʩʧʦʥʜʝʥʪʘ). ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟʨʘʟʮʦʚʦʝ ʫʙʨʘʥʩʪʚʦ ʷʨʦʩʣʘʚʩʢʠʭ 

ʮʝʨʢʚʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʙʦʣʝʝ ʯʝʤ ʜʣʷ ʧʦʣʦʚʠʥʳ ʦʧʨʦʰʝʥʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʨʝʜʠ ʞʠʪʝʣʝʡ ʗʨʦʩʣʘʚʣʷ. 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʫʩʣʫʛ 

ʛʦʨʦʜʘ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʩʧʨʦʩ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʣʦʞʝʥʠʝ. ʕʪʦʪ ʬʘʢʪ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʠ 

ʚʦʧʣʦʱʝʥʠʷ ʚ ʞʠʟʥʴ ʵʢʩʢʫʨʩʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ çʗʨʦʩʣʘʚʩʢʘʷ ʤʘʡʦʣʠʢʘ ï ʛʣʠʥʷʥʦʝ ʯʫʜʦè. 

ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʠʥʪʝʨʝʩ ʢ ʪʝʤʝ ʵʢʩʢʫʨʩʠʠ ʧʨʦʷʚʠʣʩʷ ʫ ʩʣʫʞʘʱʠʭ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʨʘʙʦʯʠʭ ʠ ʩʪʫ-

ʜʝʥʪʦʚ, ʥʝʙʦʣʴʰʘʷ ʜʦʣʷ ʫ ʣʶʜʝʡ ʙʝʟʨʘʙʦʪʥʳʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʝʥʩʠʦʥʥʦʤ ʚʦʟʨʘʩʪʝ ʠ ʰʢʦʣʴʥʠʢʦʚ. ʆʜʥʠʤʠ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʵʢʩʢʫʨʩʠʦʥʥʦʤ ʧʨʦʜʫʢʪʝ, ʥʘ ʢʦʪʦʨʳʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʡ ʧʦʪʨʝʙʠʪʝʣʴ, ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʴ. 

ʋʯʠʪʳʚʘʷ ʞʝʣʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʘʚʪʦ-

ʙʫʩʥʦ-ʧʝʰʝʭʦʜʥʦʡ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʵʢʩʢʫʨʩʠʠ çʗʨʦʩʣʘʚʩʢʘʷ ʤʘʡʦʣʠʢʘ ï ʛʣʠʥʷʥʦʝ ʯʫʜʦè 

c ʧʦʢʘʟʦʤ ʮʝʨʢʚʝʡ ʅʠʢʦʣʘʷ ʏʫʜʦʪʚʦʨʮʘ ʠ ʊʠʭʚʠʥʩʢʦʡ ʀʢʦʥʳ ɹʦʛʦʤʘʪʝʨʠ, ʮʝʨʢʚʝʡ ɹʦʛʦʷʚʣʝʥʠʷ, ʀʣʴʠ ʇʨʦʨʦʢʘ, 

ʈʦʞʜʝʩʪʚʘ ʍʨʠʩʪʦʚʘ, ʋʩʧʝʥʩʢʦʛʦ ʩʦʙʦʨʘ, ʮʝʨʢʚʠ ʀʦʘʥʥʘ ɿʣʘʪʦʫʩʪʘ ʚ ʂʦʨʦʚʥʠʢʘʭ, ʮʝʨʢʚʠ ʀʦʘʥʥʘ ʇʨʝʜʪʝʯʠ ʚ 

ʊʦʣʯʢʦʚʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʩʦʟʜʘʥʦ ʜʚʘ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʤʘʨʰʨʫʪʘ, ʚʢʣʶʯʘʶʱʠʭ ʪʘʢʞʝ 

ʧʦʩʝʱʝʥʠʝ ʨʝʤʝʩʣʝʥʥʳʭ ʤʘʩʪʝʨʩʢʠʭ. 

ʇʨʠ ʫʩʣʦʚʠʠ ʚʦʧʣʦʱʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʞʠʟʥʴ ʞʠʪʝʣʠ ʗʨʦʩʣʘʚʣʷ, ʛʫʣʷʷ ʧʦ ʨʦʜʥʦʤʫ ʛʦʨʦʜʫ, ʩʤʦʛʫʪ 

ʚʟʛʣʷʥʫʪʴ ʥʘ, ʢʘʟʘʣʦʩʴ ʙʳ, ʧʨʠʚʳʯʥʳʝ ʥʘʤ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʩ ʥʦʚʦʡ ʩʪʦʨʦʥʳ, ʧʦʜʨʦʙʥʝʡ ʫʟʥʘʪʴ ʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝ ʠʟʨʘʟʮʦʚ ʠ ʠʭ ʩʠʤʚʦʣʠʢʝ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʱʫʪʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʗʨʦʩʣʘʚʣʷ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʮʝʥʪʨʦʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʤʘʡʦʣʠʢʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʗʨʦʩʣʘʚʣʝ ʨʘʙʦʪʘʶʪ ʦʢʦʣʦ ʜʝʩʷʪʢʘ ʚʳʩʦʢʦʢʣʘʩʩʥʳʭ ʤʘʩʪʝʨʩʢʠʭ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʤʘʡʦʣʠʢʠ. ʗʨʦʩʣʘʚʩʢʠʝ ʢʝʨʘʤʠʩʪʳ-ʤʘʡʦʣʠʩʪʳ ʚʩʷʯʝʩʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʪʨʘʜʠʮʠʦʥ-

ʥʦʛʦ ʧʨʦʤʳʩʣʘ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʛʣʠʥʘ ʩ ʅʦʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʡʦʣʠʢʠ ʚ ʪʫʨʠʩʪʩʢʦʡ ʩʬʝʨʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʪʘʢʞʝ ʚ ʩʣʝʜʫ-

ʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

- ʕʢʩʢʫʨʩʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʤʘʩʪʝʨ-ʢʣʘʩʩʳ (çʄʘʩʪʝʨʩʢʘʷ ʃ. ʀ. ʂʘʯʘʣʦʚʘè ʠ çʄʘʩʪʝʨʩʢʘʷ ʇʘʚʣʦʚʦʡ ʠ 

ʐʝʧʝʣʝʚʘè). 

- ʄʫʟʝʡʥʳʝ ʵʢʩʧʦʟʠʮʠʠ. ɹʦʛʘʪʦʡ ʢʦʣʣʝʢʮʠʝʡ ʠʟʨʘʟʮʦʚ ʦʙʣʘʜʘʝʪ ʗʨʦʩʣʘʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʩʪʦ-

ʨʠʢʦ-ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʤʫʟʝʡ-ʟʘʧʦʚʝʜʥʠʢ. ɽʛʦ ʢʦʣʣʝʢʮʠʷ ʷʨʦʩʣʘʚʩʢʠʭ ʠʟʨʘʟʮʦʚ (XVII ï XIX ʚʚ.) 

ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 3 ʪʳʩʷʯ ʵʢʩʧʦʥʘʪʦʚ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʬʦʥʜʳ ʤʫʟʝʷ ʟʘʢʨʳʪʳ ʜʣʷ ʚʩʝʦʙʱʝʛʦ ʦʙʦʟʨʝʥʠʷ. 

- ʄʘʡʦʣʠʢʘ ʢʘʢ ʷʨʦʩʣʘʚʩʢʠʡ ʩʫʚʝʥʠʨ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʛʦʨʦʜʝ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʜʚʘ ʤʘʛʘʟʠʥʘ, ʩʧʝʮʠʘ-

ʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʧʨʦʜʘʞʝ ʷʨʦʩʣʘʚʩʢʠʭ ʩʫʚʝʥʠʨʦʚ ʨʫʯʥʦʡ ʨʘʙʦʪʳ: çʉʯʘʩʪʣʠʚʳʡ ʩʫʚʝʥʠʨè ʠ çʃʘʨʝʮè. ʊʘʢʞʝ ʤʘʩʪʝʨʘ 

ʚʳʩʪʘʚʣʷʶʪʩʷ ʥʘ ʚʳʩʪʘʚʢʘʭ ʛʦʨʦʜʩʢʦʛʦ, ʦʙʣʘʩʪʥʦʛʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʤʘʩʰʪʘʙʘ (çʃʘʜʴʷè ʛ. ʄʦʩʢʚʘ, çɺʩʝ ʛʨʘʥʠ ʪʚʦʨ-

ʯʝʩʪʚʘè ʛ. ʗʨʦʩʣʘʚʣʴ, ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʉʧʘʩʩʢʘʷ ʷʨʤʘʨʢʘ ʅʍʇ ʠ ʨʝʤʝʩʝʣ ʛ. ɽʣʘʙʫʛʘ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ). 

- ʕʢʩʢʫʨʩʠʠ ʧʦ ʛʦʨʦʜʫ ʩ ʦʩʤʦʪʨʦʤ ʠʟʨʘʟʮʦʚʦʛʦ ʫʙʨʘʥʩʪʚʘ ʷʨʦʩʣʘʚʩʢʠʭ ʭʨʘʤʦʚ. 

ʎʝʣʠ ʩʦʭʨʘʥʝʥʠʷ, ʚʦʟʨʦʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʥʘʨʦʜʥʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʤʳʩʣʦʚ ʦʙʦʟʥʘʯʝʥʳ ʥʘ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚʥʝʩʪʠ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ, 

ʧʨʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʜʚʠʞʝʥʠʶ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʧʨʦʤʳʩʣʘ: 

1. ʆʙʝʩʧʝʯʠʪʴ ʤʫʟʝʠ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʦʣʥʦʮʝʥʥʳʭ ʵʢʩʧʦʟʠʮʠʡ ʤʘʡʦʣʠʢʠ 
ʠ ʠʟʨʘʟʮʦʚ (ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʥʘʨʦʜʥʳʭ ʧʨʦʤʳʩʣʦʚ). 

2. ʉʦʟʜʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʪʦʯʢʠ ʧʨʦʜʘʞʠ ʠʟʜʝʣʠʡ ʤʘʩʪʝʨʦʚ-ʨʝʤʝʩʣʝʥʥʠʢʦʚ (ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʪʦ 

ʪʦʣʴʢʦ ʜʚʘ ʤʘʛʘʟʠʥʘ: çʉʯʘʩʪʣʠʚʳʡ ʩʫʚʝʥʠʨè ʠ çʃʘʨʝʮè). 

3. ʆʨʛʘʥʠʟʘʮʠʷ ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ, ʤʘʩʪʝʨ-ʰʦʫ. 

4. ʇʨʦʚʝʜʝʥʠʝ ʚʩʪʨʝʯ-ʣʝʢʮʠʡ ʩ ʤʘʩʪʝʨʘʤʠ-ʨʝʤʝʩʣʝʥʥʠʢʘʤʠ. 

ʉʯʠʪʘʶ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʪʫʨʠʟʤʘ ʚ ʛʦʨʦʜʝ ʗʨʦ-

ʩʣʘʚʣʝ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪ ʫʨʦʚʝʥʴ ʢʫʣʴʪʫʨʳ ʥʘʰʠʭ ʟʝʤʣʷʢʦʚ ʠ ʛʦʩʪʝʡ ʛʦʨʦʜʘ. 
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YAROSLAVL MAIOLICA AS A TRADIT IONAL CRAFT  AND TOURISM RESOURCE 
 

N.A. Karlashova, Candidate for a Masterôs Degree 

P.G. Demidov Yaroslavl State University, Russia 

 

Abstract. The object of research is Yaroslavl maiolica. The research subject covers the areas of application of 

the traditional craft as a tourism resource. The goal of research is to examine Yaroslavl maiolica as a traditional craft 

and a tourism resource and to suggest options of its use in tourism.  The histo-ry of maiolica origination and establishment 

has been studied, resource possibilities have been analysed and possible aspects of maiolica use as tourism resource 

have been explored. The work resulted in the project of excursion program called ñYaroslavl maiolica: earthen miracleò. 

The main directions of traditional craft use as tourism resource are specified. 

Keywords: tourism, Yaroslavl, art pottery, maiolica, tiles. 
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ʕʂʆʅʆʄʀʂʆ-ʉʊɸʊʀʉʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʀʅʆʉʊʈɸʅʅʓʍ ʀʅɺɽʉʊʀʎʀʁ ɺ ʈʆʉʉʀʀ 
 

 ɻ.ɺ. ɸʛʝʥʪʦʚʘ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʇʆ çʈʦʩʩʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ɺ. ʇʣʝʭʘʥʦʚʘè (ʄʦʩʢʚʘ), ʈʦʩʩʠʷ 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ, ʨʦʣʴ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ, ʧʨʦʙʣʝʤʳ ʠʭ ʧʨʠʚʣʝʯʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʚʝʩʪʦʨʳ, ʵʢʦʥʦʤʠʢʘ, ʥʘʮʠʦʥʘʣʴʥʳʡ ʙʶʜʞʝʪ, ʤʦʜʝʨʥʠʟʘʮʠʷ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ, ʧʨʷʤʳʝ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ. 
 

ʇʨʘʢʪʠʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ ʥʝʚʦʟʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʢʠ ʠ ʫʣʫʯʰʘʪʴ ʩʪʨʫʢʪʫʨʫ ʵʢʦʥʦʤʠʢʠ ʙʝʟ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʂʦʛʜʘ ʬʦʨ-

ʤʠʨʫʝʪʩʷ ʦʙʱʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʩʪʨʘʪʝʛʠʷ, ʪʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʚʣʠʷʶʪ ʥʘ ʢʣʠʤʘʪ ʠʥʚʝʩʪʠʮʠʡ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʣʫʯʰʘʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʛʘʨʘʥ-

ʪʠʨʦʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʨʘʟʚʠʚʘʪʴ ʩʠʩʪʝʤʫ ʧʦʦʱʨʝʥʠʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʪʨʘʥʝ. 

ʆʙʲʝʢʪʘʤʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ: ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʳʝ ʠ ʤʦʜʝʨʥʠʟʠʨʫʝʤʳʝ ʦʩʥʦʚʥʳʝ 

ʬʦʥʜʳ ʠ ʦʙʦʨʦʪʥʳʝ ʩʨʝʜʩʪʚʘ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʮʝʥʥʳʝ ʙʫʤʘʛʠ, ʮʝʣʝʚʳʝ ʜʝʥʝʞʥʳʝ ʚʢʣʘʜʳ, 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʧʨʦʜʫʢʮʠʷ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ, ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʚʘ. 

ʈʦʣʴ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʩʚʦʜʠʪʩʷ ʢ ʨʘʟʚʠʪʠʶ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʚ ʦʙʱʝʤ ʠ ʧʦʣʫʯʘʪʝʣʝʡ ʵʪʠʭ ʠʥ-

ʚʝʩʪʠʮʠʡ (ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʪ.ʜ.) ʚ ʯʘʩʪʥʦʩʪʠ. ʉʪʨʘʥʝ ʚʳʛʦʜʥʦ ʧʦʣʫʯʘʪʴ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ, ʪ.ʢ. 

ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʘ ʪʘʢʞʝ ʧʣʘʪʷʪʩʷ ʥʘʣʦʛʠ ʚ ʥʘʮʠʦʥʘʣʴʥʳʡ ʙʶʜ-

ʞʝʪ. ɺ ʧʦʩʪʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥʘʭ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʩ ʟʘʤʝʥʦʡ ʠʟʥʦʰʝʥʥʳʭ ʠ ʫʞʝ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚʰʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʥʘ ʥʦʚʳʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʠʟʥʦʰʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 50 

ʜʦ 80 ʧʨʦʮʝʥʪʦʚ, ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʵʪʦʪ ʫʨʦʚʝʥʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 15%, ʘ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ ʩʯʠʪʘʝʪʩʷ ʥʝ ʙʦʣʝʝ 25 ʧʨʦʮʝʥʪʦʚ. 

ʀʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ ʜʝʥʝʞʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ. ʊʘʢ, ʠʥʦʩʪʨʘʥʥʳʡ ʠʥʚʝʩʪʦʨ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʥʦʚʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ, ʥʦʚʝʡʰʝʝ ʟʘʨʫʙʝʞʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʧʳʪ ʧʦ ʚʝʜʝʥʠʶ ʙʠʟʥʝʩʘ [3], ʠ ʟʘ ʩʯʝʪ ʚʩʝʛʦ ʵʪʦʛʦ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʨʘʥʳ, 

ʥʦ ʠ ʚʩʷ ʵʢʦʥʦʤʠʢʘ ʩʪʘʥʦʚʠʪʩʷ ʥʘ çʨʝʣʴʩʳè ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʨʳʚʘ. 

ʈʦʣʴ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ (ʇʀʀ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

ʆʥʠ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʢʘ-

ʧʠʪʘʣʘ, ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʲʝʤ ʠ ʦʞʠʚʣʝʥʠʝ ʵʢʦʥʦʤʠʢʠ, ʘ 

ʪʘʢʞʝ ʥʘʩʳʱʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʫʩʣʫʛʘʤʠ ʠ ʪʦʚʘʨʘʤʠ; ʧʦʟʚʦʣʷʶʪ ʚʥʝʜʨʷʪʴ ʧʨʦʛʨʝʩʩʠʚ-

ʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʤʘʨʢʝʪʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʦʫ-ʭʘʫ. ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ, ʢʦʪʦʨʳʡ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʪʨʘʢʪʳ, ʨʳʥʦʯʥʳʝ 

ʤʝʭʘʥʠʟʤʳ; ʧʦʟʚʦʣʷʝʪ ʟʘʢʨʝʧʣʷʪʴ ʠ ʫʩʚʘʠʚʘʪʴ ʦʧʳʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ, ʢʦʪʦʨʳʡ ʙʣʘʛʦʧʨʠʷʪʝʥ ʢʘʢ ʜʣʷ ʦʪʝ-

ʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʟʘʨʫʙʝʞʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʠʥʪʝʛʨʘʮʠʠ ɻ ʢʦʥʦʤʠʢʠ ʚ ʤʠʨʦʚʦʝ 

ʭʦʟʷʡʩʪʚʦ, ʫʣʫʯʰʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʦʧʝʨʘʮʠʠ ʪʨʫʜʘ ʠ ʝʛʦ ʨʘʟʜʝʣʝʥʠʷ; ʘ 

ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʦʚʦʤʫ ʧʦʣʫʯʝʥʠʶ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʦʛʘʰʝʥʠʷ ʚʥʝʰʥʝʛʦ ʜʦʣʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʢʦʨʝʥʠʠ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠʥʚʝʩʪʦʨ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʫʚʝʨʝʥ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʦʝʢʪ. ɺ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʫʯʘʠ ʤʦʰʝʥʥʠʯʝʩʪʚʘ, ʠ ʧʦʜ ʚʠʜʦʤ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʳʛʦʜʥʦʛʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ ʠʥʚʝʩʪʦʨʫ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ çʣʠʧʦʚʳʝè ʙʠʟʥʝʩ-ʧʣʘʥʳ ʠ ʜʨʫʛʘʷ ʥʝʜʦʩʪʦʚʝʨʥʘʷ ʜʦʢʫʤʝʥ-

ʪʘʮʠʷ. ʇʦʵʪʦʤʫ ʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʩʝʛʦʜʥʷ ʩʪʦʠʪ ʦʩʪʨʦ. ɽʝ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʛʘʨʘʥʪʠ-

ʷʤʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʦʣʫʯʘʪʝʣʷ ʠʥʚʝʩʪʠʮʠʡ, ʧʨʦʟʨʘʯʥʦʡ ʩʠʩʪʝʤʦʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʟʘʱʠʪʫ 

ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʧʨʦʮʝʩʩʘ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʨʝʜʩʪʚ ʠʥʦʩʪʨʘʥʥʦʛʦ ʠʥʚʝʩʪʦʨʘ. ʏʘʩʪʥʳʤʠ ʤʝʨʘʤʠ ʧʦ 

ʟʘʱʠʪʝ ʜʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦʡ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ: ʧʦʣʫʯʝʥʠʝ ʛʘʨʘʥʪʠʡ ʩʫʙʲʝʢ-

ʪʦʚ, ʧʦʣʫʯʘʪʝʣʝʡ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʦ ʚʦʟʚʨʘʪʝ ʠʥʚʝʩʪʠʨʫʝʤʳʭ ʩʨʝʜʩʪʚ ʠʥʦʩʪʨʘʥʥʦʤʫ ʠʥʚʝʩʪʦʨʫ, ʥʘʝʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʶʨʠʩʪʦʚ, ʙʫʭʛʘʣʪʝʨʦʚ, ʵʢʦʥʦʤʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʝʛʦ ʠʥʪʝʨʝʩʳ. 

                                                           
 É ɸʛʝʥʪʦʚʘ ɻ.ɺ. / Agentova G.V., 2016 

https://ru.wikipedia.org/wiki/Ценные_бумаги
https://ru.wikipedia.org/w/index.php?title=Имущественное_право&action=edit&redlink=1
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ɻʣʘʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʧʦ ʤʥʝʥʠʶ ɸʛʝʥʪʩʪʚʘ PBN Company, ʷʚʣʷʶʪʩʷ ʢʦʨ-

ʨʫʧʮʠʷ ʠ ʙʝʟʥʘʢʘʟʘʥʥʦʩʪʴ, ʟʘʚʠʩʠʤʦʩʪʴ ʵʢʦʥʦʤʠʢʠ ʦʪ ʥʝʬʪʠ, ʛʘʟʘ ʠ ʜʨʫʛʠʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʥʝʩʪʘʙʠʣʴ-

ʥʦʩʪʴ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩ-ʩʨʝʜʳ ʠ ʢʫʣʴʪʫʨʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ 

ʠʥʚʝʩʪʦʨʘʤʠ. ɹʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʩʪʨʘʥʳ ï ɻ ʪʦ ʢʨʦʚʝʥʦʩʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʙʠʟʥʝʩʘ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʭʨʘʥʠʪʴ, ʪʨʘʪʠʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ, ʘ ʚ ʫʩʣʦʚʠʷʭ ʝʝ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʷʚʣʷʶʪʩʷ ʨʠʩʢʠ ʥʝʚʦʟʚʨʘʪʘ ʩʨʝʜʩʪʚ ʩʦ ʩʯʝʪʦʚ 

ʙʘʥʢʦʚ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢʠ ʥʝʚʦʟʚʨʘʪʘ ʠʥʚʝʩʪʠʮʠʡ. 

ʆʙʲʝʤʳ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʘʩʪʫʪ, ʦʜʥʘʢʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʤʝʥʷʶʪʩʷ. 

ʇʦʯʝʤʫ ʞʝ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ? ɺ 2008 ʛ. ʧʨʦʠʟʦʰʝʣ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ. ʇʨʷʤʳʤ ʠʣʠ ʢʦʩʚʝʥʥʳʤ ʧʫʪʝʤ 

ʦʥ ʟʘʜʝʣ ʧʦʯʪʠ ʚʩʝ ʩʪʨʘʥʳ ʤʠʨʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʫʪʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʤʠʛʨʘʮʠʠ ʢʘʧʠʪʘʣʘ ʪʘʢʞʝ ʧʦʤʝʥʷʣʠʩʴ ʠ 

ʥʘʧʨʘʚʠʣʠʩʴ ʠʟ ɽʚʨʦʧʳ ʠ ʉʐɸ ʚ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʵʢʦʥʦʤʠʢʠ ɸʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʥʘʧʨʠʤʝʨ, ʚ ʀʥʜʠʶ ʠ ʜʨʫʛʠʝ ʩʪʨʘʥʳ 

ʩ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʢʘʜʨʦʚ ʠ ʥʠʟʢʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʦʡ, ʯʪʦ ʧʦʚʣʠʷʣʦ ʥʘ ʙʳʩʪʨʫʶ ʦʢʫʧʘʝʤʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ. 

2014 ʛʦʜ ʩʪʘʣ ʜʣʷ ʈʦʩʩʠʠ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʪʨʫʜʥʳʭ. ʇʦʟʠʮʠʷ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʫʢʨʘʠʥʩʢʦʤ ʢʦʥʬʣʠʢʪʝ 

ʚʳʟʚʘʣʘ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʧʦʣʠʪʠʢʦʚ ʤʥʦʛʠʭ ʩʪʨʘʥ ʤʠʨʘ, ʦʩʦʙʝʥʥʦ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʉʐɸ. ʕʪʦ ʧʨʠʚʝʣʦ 

ʢ ʚʚʝʜʝʥʠʶ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʘʥʢʮʠʡ ʧʨʦʪʠʚ ʈʦʩʩʠʠ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʠʥʚʝʩʪʠʮʠ-

ʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʪʨʘʥʳ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ 2014 ʛʦʜʘ ʠʟʤʝʥʠʣʩʷ ʧʦʨʷʜʦʢ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʥʦʩʪʨʘʥʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ ʠ 

ʠʭ ʫʯʝʪʘ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ, ʚʥʝʩʝʥʥʳʤʠ ʚ ɿʘʢʦʥ ʦ ʎʝʥʪʨʘʣʴʥʦʤ ʙʘʥʢʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ɿʘʢʦʥʦʤ ʦʪ 10.07.2002 ʛ. ˉ 86-ʌɿ çʆ ʎʝʥʪʨʘʣʴʥʦʤ ʙʘʥʢʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè 

ʥʘ ɹʘʥʢ ʈʦʩʩʠʠ ʙʳʣʦ ʚʦʟʣʦʞʝʥʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʯʝʪʘ ʧʨʷʤʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʈʦʩ-

ʩʠʡʩʢʫʶ ʌʝʜʝʨʘʮʠʶ ʠ ʧʨʷʤʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠʟ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ ʨʫʙʝʞ, ʘ ʪʘʢʞʝ ʫʪʚʝʨʞʜʝʥʠʝ ʧʦʨʷʜʢʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʧʨʷʤʳʭ ʠʥʚʝʩʪʠʮʠʷʭ [2]. 

ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʎɹ ʈʌ [1] ʚ 2014 ʛʦʜʫ ʚ ʵʢʦʥʦʤʠʢʫ ʄʦʩʢʚʳ ʧʦʩʪʫʧʠʣʦ 15 ʤʣʨʜ. 105 ʤʣʥ. ʜʦʣʣ. ʉʐɸ ʇʀʀ, 

ʯʪʦ ʥʘ 35% ʥʠʞʝ, ʯʝʤ ʚ ʪʦʤ ʞʝ ʧʝʨʠʦʜʝ 2013 ʛʦʜʘ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʦʙʲʝʤʘ ʇʀʀ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʵʢʦʥʦʤʠʢʫ ʄʦʩʢʚʳ 

ʧʦ ʠʪʦʛʘʤ 2014 ʛʦʜʘ, ʩʦʩʪʘʚʣʷʝʪ 48,1% ʦʪ ʦʙʲʝʤʘ ʇʀʀ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʵʢʦʥʦʤʠʢʫ ʈʌ, ʠ 85,4% ʦʪ ʦʙʲʝʤʘ ʇʀʀ, 

ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʵʢʦʥʦʤʠʢʫ ʎʌʆ, ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ. ɿʘ 2014 ʛʦʜ ʠʟ ʵʢʦʥʦʤʠʢʠ ʄʦʩʢʚʳ ʙʳʣʦ ʠʟʲʷʪʦ 14 ʤʣʨʜ. 792 

ʤʣʥ. ʜʦʣʣ. ʉʐɸ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʯʪʦ ʥʘ 35% ʥʠʞʝ, ʯʝʤ ʚ ʘʥʘʣʦʛʠʯʥʦʤ ʧʝʨʠʦʜʝ 2013 ʛʦʜʘ. ʋʜʝʣʴ-

ʥʳʡ ʚʝʩ ʦʙʲʝʤʘ ʇʀʀ, ʠʟʲʷʪʳʭ ʠʟ ʵʢʦʥʦʤʠʢʠ ʄʦʩʢʚʳ ʧʦ ʠʪʦʛʘʤ 2014 ʛʦʜʘ, ʩʦʩʪʘʚʣʷʝʪ 45,5% ʦʪ ʦʙʲʝʤʘ ʇʀʀ, ʠʟʲ-

ʷʪʳʭ ʠʟ ʵʢʦʥʦʤʠʢʠ ʈʌ, ʠ 86,8% ʦʪ ʦʙʲʝʤʘ ʇʀʀ, ʠʟʲʷʪʳʭ ʠʟ ʵʢʦʥʦʤʠʢʠ ʎʌʆ. ʇʦ ʦʙʲʝʤʫ ʧʨʠʚʣʝʯʝʥʥʳʭ ʧʨʷʤʳʭ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʢʦʥʦʤʠʢʫ ʩʫʙʲʝʢʪʘ ʈʌ ʩʨʝʜʠ ʨʝʛʠʦʥʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʎʌʆ, ʧʦ ʠʪʦʛʘʤ 2014 ʛʦʜʘ ʄʦʩʢʚʘ ʟʘʥʷʣʘ ʧʝʨʚʦʝ 

ʤʝʩʪʦ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ï ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʩ 1 ʤʣʨʜ. 497 ʤʣʥ. ʜʦʣʣ. ʉʐɸ, ʥʘ ʪʨʝʪʴʝʤ ï ʃʠʧʝʮʢʘʷ ʦʙʣʘʩʪʴ ʩ 357 

ʤʣʥ. ʜʦʣʣ. ʉʐɸ, ʥʘ ʯʝʪʚʝʨʪʦʤ ï ʀʚʘʥʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʠ ʂʦʩʪʨʦʤʩʢʘʷ ʦʙʣʘʩʪʴ ʩ ʦʜʠʥʘʢʦʚʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚ 175 ʤʣʥ. 

ʜʦʣʣ. ʉʐɸ, ʥʘ ʧʷʪʦʤ ï ɺʦʨʦʥʝʞʩʢʘʷ ʠ ʂʘʣʫʞʩʢʘʷ ʦʙʣʘʩʪʠ ʩ ʦʜʠʥʘʢʦʚʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚ 125 ʤʣʥ. ʜʦʣʣ. ʉʐɸ. 
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ʇʈʆɹʃɽʄʓ ʂʃʀɽʅʊʆʆʈʀɽʅʊʀʈʆɺɸʅʅʆɻʆ ʇʆɼʍʆɼɸ 

ʅɸ ʈʓʅʂɽ ʊʋʈʀʉʊʀʏɽʉʂʀʍ ʋʉʃʋɻ 
 

 ʀ.ɹ. ɸʣʝʢʩʘʥʜʨʦʚʘ, ʢʘʥʜʠʜʘʪ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʥʜʫʩʪʨʠʠ ʤʦʜʳ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʝʜʝʥʠʝʤ ʢʣʠʝʥʪʘ ʥʘ 

ʨʳʥʢʝ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ. ɺ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ ʤʝʥʷʶʪʩʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʧʨʝʜʧʦʯʪʝʥʠʷ, ʥʘ ʢʦ-

ʪʦʨʳʝ ʚʣʠʷʶʪ ʢʘʢ ʚʥʝʰʥʠʝ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʜʘʥʥʳʤ ʧʨʦ-

ʮʝʩʩʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʥʷʪʴ ʧʨʠʯʠʥʳ ʧʝʨʝʤʝʥ ʚ ʧʦʚʝʜʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʳʥʦʢ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ, ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ 

ʩʝʨʚʠʩ, ʣʦʷʣʴʥʦʩʪʴ ʢʣʠʝʥʪʘ, ʧʨʦʛʨʘʤʤʳ ʣʦʷʣʴʥʦʩʪʠ, ʤʘʨʢʝʪʠʥʛʦʚʳʡ ʧʦʜʭʦʜ, ʧʦʪʨʝʙʥʦʩʪʴ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʦʞʥʘʷ ʩʠʪʫʘʮʠʷ, ʢʦʪʦʨʘʷ ʟʘʩʪʘʚʣʷʝʪ 

ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʧʦ-ʜʨʫʛʦʤʫ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ. ʀ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʠʚʰʠʤʠʩʷ 

ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʪʝʨʨʦʨʠʟʤ, ʚʦʝʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʇʦʵʪʦʤʫ ʢʣʠʝʥʪ 

ʥʘʯʠʥʘʝʪ ʤʝʥʷʪʴ ʩʚʦʠ ʧʨʝʜʧʦʯʪʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ. ʂʦʥʢʫʨʝʥʪʥʘʷ 

ʙʦʨʴʙʘ ʟʘ ʙʫʜʫʱʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʥʝ ʥʘ ʦʩʥʦʚʝ ʮʝʥʳ, ʘ ʥʘ ʧʦʥʠʤʘʥʠʠ 

ʧʨʠʯʠʥʳ ʧʝʨʝʤʝʥ ʚ ʧʦʚʝʜʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʉʝʛʦʜʥʷ ʛʣʘʚʥʦʝ ʪʦ, ʯʪʦ ʤʳ ʟʘʜʫʤʘʣʠʩʴ ʦ ʢʣʠʝʥʪʝ, ʭʦʪʠʤ ʧʦʥʷʪʴ, 

ʢʘʢʦʡ ʩʝʨʚʠʩ ʦʥ ʭʦʯʝʪ ʧʦʣʫʯʠʪʴ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʂʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʩʝʨʚʠʩ ï ɻ ʪʦ ʞʠʟʥʝʥʥʦ ʚʘʞʥʘʷ ʘʨʪʝʨʠʷ 

ʜʣʷ ʣʶʙʦʛʦ ʙʠʟʥʝʩʘ, çʟʘʢʫʧʦʨʝʥʥʦʩʪʴè ʢʦʪʦʨʦʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ. ʋ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʝʨʚʠʩʘ, ʢʘʢ ʠ ʣʶʙʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʩʫʱʝʩʪʚʫʶʪ ʢʨʠʪʝʨʠʠ, 

ʧʦ ʢʦʪʦʨʳʤ ʧʦʪʨʝʙʠʪʝʣʴ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʠʟʤʝʥʝʥʠʠ ʧʦʜʭʦʜʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʢʦʤʧʘʥʠʠ, ʝʝ ʢʫʣʴʪʫʨʝ ʠ 

ʪʨʘʜʠʮʠʷʭ, ʛʦʩʪʝʧʨʠʠʤʩʪʚʝ ʝʝ ʩʦʪʨʫʜʥʠʢʦʚ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʪʫʨʬʠʨʤʳ ʜʦʚʦʣʴʥʦ ʘʢʪʠʚʥʦ ʧʨʦʚʦʟʛʣʘʰʘʶʪ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʚ 

ʩʚʦʝʡ ʨʘʙʦʪʝ ʩ ʢʣʠʝʥʪʦʤ. ʄʘʨʢʝʪʦʣʦʛʠ ʚ ʨʝʢʣʘʤʥʳʭ ʩʦʦʙʱʝʥʠʷʭ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʪʝʨʤʠʥʳ çʢʣʠʝʥʪʦʦʨʠʝʥʪʠ-

ʨʦʚʘʥʥʦʩʪʴè, çʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜè. ɺ ʢʘʯʝʩʪʚʝ ʚʘʞʥʦʛʦ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʧʘʥʠʠ ʚʳʜʝʣʷʶʪ 

ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʢʣʠʝʥʪʦʚ ʠ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʅʦ ʩʝʛʦʜʥʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ 

çʫʨʦʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠè ʠ çʫʨʦʚʝʥʴ ʦʪʪʦʢʘ ʢʣʠʝʥʪʦʚè. ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ, ʢʘʢ ʫʜʝʨʞʘʪʴ ʮʝʥʥʳʭ ʜʣʷ ʢʦʤ-

ʧʘʥʠʠ ʢʣʠʝʥʪʦʚ, ʢʘʢ ʟʘʩʪʘʚʠʪʴ ʠʭ ʪʨʘʪʠʪʴ ʙʦʣʴʰʝ ʩʨʝʜʩʪʚ ʥʘ ʧʦʢʫʧʢʫ ʧʨʦʜʫʢʪʘ ʠ ʫʩʣʫʛʠ. ʏʪʦ ʩʢʨʳʚʘʝʪʩʷ ʟʘ ʵʪʠʤʠ 

ʧʦʥʷʪʠʷʤʠ? ʇʦʧʨʦʙʫʝʤ ʨʘʩʩʤʦʪʨʝʪʴ ʥʝʢʦʪʦʨʳʝ ʧʦʜʭʦʜʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ çʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠè, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʨʘʟʤʳʪʳ, ʥʝ-

ʢʦʪʦʨʳʝ ʚʟʷʪʳ ʠʟ ʢʦʥʪʝʢʩʪʘ, ʥʦ ʩʘʤʘ ʠʜʝʷ ʵʪʦʛʦ ʪʝʨʤʠʥʘ ʚʧʦʣʥʝ ʧʨʦʩʪʘ. ʂʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ï ʵʪʦ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʩʦʟʜʘʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʪʦʢ ʢʣʠʝʥʪʦʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʠʙʳʣʴ ʟʘ ʩʯʝʪ ʛʣʫʙʦʢʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʦʚ. ɼʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ɺʠʢʪʦʨʘ ʃʫʯʢʦʚʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʨʘʩʢʨʳʚʘʝʪ ʪʝʨʤʠʥ. ʅʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʧʦʯʝʤʫ ʠʤʝʥʥʦ ʩʝʛʦʜʥʷ ʪʫʨʬʠʨʤʳ ʦʟʘʙʦʪʠʣʠʩʴ ʢʣʠʝʥ-

ʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʧʦʜʭʦʜʦʤ? ʇʦʯʝʤʫ ʭʦʪʷʪ ʟʥʘʪʴ ʤʝʥʷʶʱʠʝʩʷ ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥʪʘ, ʩ ʯʝʤ ʩʚʷʟʘʥʳ ʩʦʚʨʝʤʝʥ-

ʥʳʝ ʪʨʝʥʜʳ ʚ ʪʫʨʠʟʤʝ? ʈʳʥʢʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʚ ʦʩʥʦʚʝ ʩʚʦʝʡ ʥʘʩʳʱʝʥʳ ʠ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʥʠʭ 

ʚʳʩʦʢʠʡ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʞʫʨʥʘʣʘ çɼʝʣʦʚʦʡ ʢʚʘʨʪʘʣè ʚ ʅʠʞʥʝʤ ʅʦʚʛʦʨʦʜʝ ʚ 2013 ʛʦʜʫ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʙʦʣʝʝ 250 

ʪʫʨʬʠʨʤ, ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʠʭ ʩ ʥʠʞʝʛʦʨʦʜʮʘʤʠ, ʞʝʣʘʶʱʠʤʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʫʩʣʫʛʘʤʠ. 

ʄʥʦʛʦ ʵʪʦ ʠʣʠ ʤʘʣʦ ʜʣʷ ʤʠʣʣʠʦʥʥʦʛʦ ʛʦʨʦʜʘ ï ʤʦʞʝʪ ʧʦʢʘʟʘʪʴ ʪʦʣʴʢʦ ʧʨʘʢʪʠʢʘ. ʆʜʥʘʢʦ ʢʨʠʟʠʩʥʘʷ ʩʠʪʫʘʮʠʷ ʣʝʪʘ 

2014 ʛʦʜʘ, ʢʦʛʜʘ ʢʨʫʧʥʳʝ ʪʫʨʦʧʝʨʘʪʦʨʳ çʃʘʙʠʨʠʥʪè, çʅʝʚʘè, çɺʝʨʩʘè, çʖʞʥʳʡ ʢʨʝʩʪè ʧʨʠʦʩʪʘʥʦʚʠʣʠ ʩʚʦʶ ʜʝ-

ʷʪʝʣʴʥʦʩʪʴ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʝ ʚʩʝ ʪʘʢ ʧʨʦʩʪʦ ʚ ʨʦʩʩʠʡʩʢʦʤ ʪʫʨʙʠʟʥʝʩʝ, ʧʨʝʜʩʪʦʠʪ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʦ ʧʝʨʝʦʩʤʳʩ-

ʣʝʥʠʶ ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ ʜʣʷ ʢʘʞʜʦʛʦ ʨʳʥʦʯʥʦʛʦ ʩʝʛ-

ʤʝʥʪʘ. ʆʯʝʥʴ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʚ ʈʦʩʩʠʠ ʥʘʥʦʩʷʪ ʫʨʦʥ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʩʝʨʚʠʩʫ. 

ʇʨʠʯʠʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʪʦʤ, ʯʪʦ ʧʝʨʩʦʥʘʣ, ʚʦʦʨʫʞʠʚʰʠʩʴ ʰʘʙʣʦʥʘʤʠ, ʦʪʯʝʢʘʥʠʚʘʝʪ ʠʭ ʥʘʠʟʫʩʪʴ ʢʘʞʜʦʤʫ ʢʣʠ-

ʝʥʪʫ, ʥʝ ʚʠʜʷ ʧʨʠ ʵʪʦʤ ʨʝʘʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʂʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʳ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʣʠʝʥʪʘ, ʥʦ ʠ ʥʘ ʩʦʪʨʫʜʥʠʢʘ, ʢʦʪʦʨʦʤʫ ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʘʶʪ, ʫʧʨʦʱʘʶʪ ʨʘʙʦʪʫ, ʨʝ-

ʟʫʣʴʪʘʪ ʢʦʪʦʨʦʡ ï ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʩʝʨʚʠʩ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʦʩʥʦʚ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

¶ ʂʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʢʫʣʴʪʫʨʘ ʢʦʤʧʘʥʠʠ 

¶ ʂʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪ 

¶ ʂʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʝʨʩʦʥʘʣ 

¶ ʂʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. 

ɼʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʪʫʨʬʠʨʤʳ, ʟʥʘʥʠʷ ʢʣʠʝʥʪʘ ʠ ʫʜʦʚʣʝ-
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ʪʚʦʨʝʥʠʷ ʝʛʦ ʤʝʥʷʶʱʠʭʩʷ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɺ ʫʩʣʦʚʠʷʭ ʩʣʦʞʠʚʰʝʡʩʷ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʩʪʨʝ-

ʤʷʪʩʷ ʫʜʝʨʞʘʪʴ ʢʣʠʝʥʪʘ, ʧʨʝʜʣʘʛʘʷ ʝʤʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ ʠ ʛʘʨʘʥʪʠʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʝʢʦʪʦʨʳʝ ʪʫʨʦʧʝʨʘ-

ʪʦʨʳ ʠ ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ (çɼʞʝʪè, çʀʥʛʦʩʩʪʨʘʭè, çʈʫʩʩʢʠʡ ʕʢʩʧʨʝʩʩè) ʘʢʪʫʘʣʠʟʠʨʦʚʘʣʠ ʩʚʦʶ ʨʘʙʦʪʫ ï ʢʨʦʤʝ 

ʤʝʜʠʮʠʥʩʢʦʡ ʩʪʨʘʭʦʚʢʠ ʠ ʩʪʨʘʭʦʚʢʠ ʦʪ ʥʝʚʳʝʟʜʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʪʨʘʭʦʚʢʫ ʦʪ ʙʘʥʢʨʦʪʩʪʚʘ ʪʫʨʦʧʝʨʘʪʦʨʘ. ʉʪʨʘ-

ʭʦʚʘʷ ʢʦʤʧʘʥʠʷ çʀʥʛʦʩʩʪʨʘʭè ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʥʳʡ ʧʘʢʝʪ ʫʩʣʫʛ (ʤʝʜʠʮʠʥʩʢʘʷ ʩʪʨʘʭʦʚʢʘ, ʩʪʨʘʭʦʚʢʘ ʦʪ ʥʝʚʳ-

ʝʟʜʘ, ʩʪʨʘʭʦʚʢʘ ʦʪ ʙʘʥʢʨʦʪʩʪʚʘ), ʩʪʦʠʤʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 12% ʦʪ ʩʪʦʠʤʦʩʪʠ ʪʫʨʘ. ɺʳʩʦʢʘʷ ʮʝʥʘ ʥʝ ʧʫʛʘʝʪ 

ʢʣʠʝʥʪʘ, ʪʘʢ ʢʘʢ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʟʘ ʩʚʦʡ ʦʪʜʳʭ. 

ʄʳ ʫʞʝ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʨʳʥʦʢ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʦʪʣʠʯʘʝʪʩʷ ʞʸʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ. ʀ ʟʜʝʩʴ ʚʩʪʘʝʪ 

ʚʦʧʨʦʩ ʦ ʨʘʟʚʠʪʠʠ ʧʝʨʩʦʥʘʣʘ ʚ ʩʪʠʣʝ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʝʨʚʠʩʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʘʥʥʳʡ ʩʪʠʣʴ ʢʘʞʝʪʩʷ 

ʧʨʦʩʪʳʤ, ʩ ʜʨʫʛʦʡ ï ʥʝ ʚʩʝ ʪʘʢ ʧʨʦʩʪʦ, ʢʘʢ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ. ʇʨʦʩʪʦ ï ʧʦʪʦʤʫ ʯʪʦ ʥʫʞʥʦ ʚʩʝʛʦ 

ʣʠʰʴ ʠʩʢʨʝʥʥʝ ʫʣʳʙʘʪʴʩʷ, ʙʳʪʴ ʵʣʝʤʝʥʪʘʨʥʦ ʚʝʞʣʠʚʳʤ ʯʝʣʦʚʝʢʦʤ: ʫʤʝʪʴ ʚ ʧʦʜʭʦʜʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʥʝʩʪʠ ʧʦʠʩ-

ʪʠʥʝ ʟʦʣʦʪʳʝ ʩʣʦʚʘ: çʜʦʙʨʳʡ ʜʝʥʴè; çʜʦʙʨʦ ʧʦʞʘʣʦʚʘʪʴè; çʨʘʜʳ ʚʠʜʝʪʴ ɺʘʩ ʩʥʦʚʘè; çʩʧʘʩʠʙʦè; çʜʦ ʩʚʠʜʘʥʠʷè 

é. ʅʝʧʨʦʩʪʦ ï ʧʦʪʦʤʫ ʯʪʦ ʧʨʦʷʚʣʝʥʠʝ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʧʝʨʩʦʥʘʣʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, ʥʦ ʠ ʚʩʝʭ ʚʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚʦ ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʢʣʠʝʥʪʦʚ. ɿʜʝʩʴ ʫʞʝ ʜʝʣʦ ʟʘ ʘʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ, ʧʦʜʛʦʪʦʚʢʦʡ ʧʝʨʩʦʥʘʣʘ ʯʝʨʝʟ ʩʣʦʞʥʳʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʥʪʝʨʝʩ-

ʥʳʡ ʧʫʪʴ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ ʠ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʩʨʝʜʠ ʦʬʠʩ-ʤʝʥʝʜʞʝʨʦʚ ʪʫʨʬʠʨʤ 

ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʩʣʦʚʦ çʵʤʧʘʪʠʷè ï ʫʤʝʥʠʝ ʧʦʩʪʘʚʠʪʴ ʩʝʙʷ ʥʘ ʤʝʩʪʦ ʢʣʠʝʥʪʘ, ʧʨʦʯʫʚʩʪʚʦʚʘʪʴ, 

ʯʪʦ ʭʦʪʝʣ ʙʳ ʩʦʪʨʫʜʥʠʢ ʥʘ ʤʝʩʪʝ ʢʣʠʝʥʪʘ ʧʦʣʫʯʠʪʴ ʦʪ ʩʝʨʚʠʩʘ, ʢʦʛʦ ʠʟ ʩʦʪʨʫʜʥʠʢʦʚ ʩʬʝʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʥ ʩʘʤ 

ʛʦʪʦʚ ʙʳʣ ʙʳ ʥʘʟʚʘʪʴ ʣʦʷʣʴʥʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʣʠʝʥʪʫ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʤʝʞʜʫ ʜʝʢʣʘʨʠʨʦʚʘʥʠʝʤ ʧʨʠʥʮʠʧʘ ʢʣʠʝʥʪʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʝʛʦ ʥʘ ʧʨʘʢ-

ʪʠʢʝ ʜʠʩʪʘʥʮʠʷ ʦʯʝʥʴ ʚʝʣʠʢʘ. ɺʧʦʣʥʝ ʧʦʥʷʪʥʦ, ʯʪʦ ʨʘʟʥʳʝ ʧʦʟʠʮʠʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʦʧʳʪʘ, ʦʯʝʥʴ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʠʜʝʡ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʠ ʧʦʨʦʞʜʘʶʪ ʠʩʢʘʞʝʥʥʳʝ ʠ ʟʘʯʘʩʪʫʶ ʦʰʠʙʦʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠ-

ʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʦʙʨʦʩ ʩʘʤʳʤʠ ʨʘʟʥʳʤʠ ʤʠʬʘʤʠ, ʢʦʪʦʨʳʝ ʫʚʦʜʷʪ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ ʚ ʩʪʦʨʦʥʫ. ɹʝʟ çʨʘʙʦʪʳ 

ʥʘʜ ʦʰʠʙʢʘʤʠè ʵʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʥʠʞʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʠ. 

ɺʦ-ʧʝʨʚʳʭ, ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʧʨʠʩʫʱʘ ʚʩʝʤ ʢʦʤʧʘʥʠʷʤ, ʨʘʙʦʪʘʶʱʠʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʢʣʠ-

ʝʥʪʘʤʠ. ʇʦʥʷʪʠʷ çʢʣʠʝʥʪè, çʧʦʪʨʝʙʠʪʝʣʴè ʠ çʧʦʢʫʧʘʪʝʣʴè ʠʤʝʶʪ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ. ɺ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʢʣʠʝʥʪ ï ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʦʥʢʨʝʪʥʘʷ ʝʜʠʥʠʮʘ ʚ ʦʙʤʝʥʝ ʮʝʥʥʦʩʪʷʤʠ. ʂʦʤʧʘʥʠʷ ï ʵʪʦ ʠʥʠʮʠʘʪʦʨ ʵʪʦʛʦ ʦʙʤʝʥʘ 

ʠ ʧʨʠʣʘʛʘʝʪ ʚʩʝ ʫʩʠʣʠʷ, ʯʪʦʙʳ ʢʣʠʝʥʪ ʧʨʠʥʷʣ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦ ʧʦʢʫʧʢʝ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʛʦ ʝʩʪʴ 

ʥʝʩʢʦʣʴʢʦ ʧʫʪʝʡ: ʩʜʝʣʘʪʴ ʘʢʮʝʥʪ ʥʘ ʪʦʚʘʨʝ, ʥʘ ʧʨʦʜʘʚʮʝ ʠʣʠ ʥʘ ʧʦʢʫʧʘʪʝʣʝ. ɽʩʣʠ ʢʦʤʧʘʥʠʷ ʥʝ ʨʘʩʧʦʣʘʛʘʝʪ ʞʝʣʘ-

ʥʠʝʤ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʥʘ ʪʦʚʘʨʝ ʠʣʠ ʧʨʦʜʘʚʮʝ, ʫ ʥʝʝ ʚʩʝʛʜʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʝʨʰʠʪʴ ʦʙʤʝʥ 

ʩ ʧʦʤʦʱʴʶ ʩʘʤʦʛʦ ʧʦʢʫʧʘʪʝʣʷ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʘ. 

ʂʦʤʧʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʩʚʦʶ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ ʠ ʩʬʦʢʫʩʠʨʦʚʘʪʴ ʚʩʸ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʡ. ʊʘʢʠʝ ʜʝʡʩʪʚʠʷ 

ʢʦʤʧʘʥʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʣʠʝʥʪʫ ʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴʶ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʦʛʨʘʤʤʳ ʣʦʷʣʴʥʦʩʪʠ ï ʦʩʥʦʚʥʳʝ ʬʦʨʤʳ ʧʨʦʷʚʣʝʥʠʷ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. 

ʇʨʦʛʨʘʤʤʘ ʣʦʷʣʴʥʦʩʪʠ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʜʦʚʝʨʠʪʝʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʩ ʢʣʠʝʥʪʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʢ ʙʨʝʥʜʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʦʚʪʦʨʥʳʭ ʧʨʦʜʘʞ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʢʣʠʝʥʪʘʤ ʚ ʙʫʜʫʱʝʤ, ʧʨʦʜʘʞʠ ʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʧʨʦʜʚʠʞʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʜʝʡ ʠ ʮʝʥʥʦ-

ʩʪʝʡ, ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠʙʳʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʂʣʠʝʥʪʳ ʚʩʝ ʯʘʱʝ ʭʦʪʷʪ, ʯʪʦʙʳ ʢ ʥʠʤ ʦʪʥʦʩʠʣʠʩʴ ʢʘʢ 

ʢ ʣʠʯʥʦʩʪʠ, ʘ ʥʝ ʢʘʢ ʢ ʨʝʩʫʨʩʫ ʠʣʠ ʧʦʤʝʭʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʫʘʣʠʟʘʮʠʷ ʣʠʯʥʦʩʪʠ 

ʠ ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʘʨʛʫʤʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʧʠʪʘʶʪ ʨʘʮʠʦʥʘʣʠʟʤ ʧʦʢʫʧʘʪʝʣʝʡ, ʧʦʩʪʝʧʝʥʥʦ ʜʦʙʘʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʧʦ-

ʩʦʙʥʦ ʟʘʪʨʦʥʫʪʴ ʠʭ ʵʤʦʮʠʠ. ʇʦʵʪʦʤʫ ʠ ʜʣʷ ʢʣʠʝʥʪʦʚ, ʠ ʜʣʷ ʢʦʤʧʘʥʠʠ ʚʘʞʥʦ ʪʦ, ʯʪʦ ʩʪʦʠʪ ʟʘ ʤʘʨʢʝʪʠʥʛʦʚʳʤʠ 

ʤʝʨʦʧʨʠʷʪʠʷʤʠ. 

ɺ-ʪʨʝʪʴʠʭ, ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ï ʧʦʢʘ ʥʝ ʜʣʷ ʚʩʝʭ ʢʦʤʧʘʥʠʡ ʈʦʩʩʠʠ. ʄʥʦʛʠʝ ʨʦʩʩʠʡʩʢʠʝ 

ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʚʦʠ ʧʨʦʛʨʘʤʤʳ ʣʦʷʣʴʥʦʩʪʠ, ʨʘʟʣʠʯʥʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʦ 

ʧʦʢʘ ʯʪʦ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʯʘʪʦʯʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʥʝ ʦʪʦʙʨʘʞʘʶʪ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʚ ʮʝʣʦʤ. ʂʣʠ-

ʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʘʨʢʝʪʠʥʛʘ ʠ ʤʝ-

ʥʝʜʞʤʝʥʪʘ, ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʚʳʩʦʯʘʡʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ, ʠʭ ʪʚʝʨʜʦʛʦ ʥʘʤʝʨʝʥʠʷ 

ʚʳʩʪʨʦʠʪʴ ʥʦʚʫʶ ʨʝʘʣʴʥʦʩʪʴ ʜʣʷ ʩʝʙʷ ʠ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ. ʆʩʦʙʝʥʥʦʩʪʴ ʵʪʦʡ ʟʘʜʘʯʠ ï ʚ ʦʪʩʨʦʯʝʥʥʦʤ ʚʦ ʚʨʝʤʝʥʠ 

ʨʝʟʫʣʴʪʘʪʝ, ʪʘʢ ʢʘʢ ʦʥʘ ʩʨʘʙʦʪʘʝʪ ʧʨʠ ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ. ʄʝʥʝʜʞʝʨʳ ʪʫʨʬʠʨʤ ʥʝ ʫʜʝʣʷʶʪ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ 

ʤʘʨʢʝʪʠʥʛʫ, ʩʯʠʪʘʷ, ʯʪʦ ʵʪʦ ʧʫʩʪʘʷ ʪʨʘʪʘ ʜʝʥʝʛ. ʅʦ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʫʞʝ ʦʪʭʦʜʷʪ ʦʪ ʵʪʦʛʦ ʩʫʞʜʝʥʠʷ ʠ ʧʨʦʷʚʣʷʶʪ 

ʛʦʪʦʚʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥʪʘ. 

ʉʝʛʦʜʥʷ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʩʝʨʚʠʩ ʚ ʈʦʩʩʠʠ ʧʝʨʝʞʠʚʘʝʪ ʵʚʦʣʶʮʠʶ. ɹʝʟʫʩʣʦʚʥʦ, ʧʦʢʘ ʦʥ ʩ ʙʦʣʴ-

ʰʠʤʠ ʧʨʝʧʷʪʩʪʚʠʷʤʠ ʧʨʦʭʦʜʠʪ ʩʚʦʡ ñstartupò-ʵʪʘʧ. ʇʨʠ ʵʪʦʤ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝ-

ʥʠʷ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʜʘʚʥʦ ʧʨʦʰʝʜʰʠʭ ʵʪʦʪ ʵʪʘʧ, ʨʝʚʦʣʶʮʠʷ ʚ ʙʠʟʥʝʩʝ ʨʘʜʠ ʨʝʟ-

ʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʧʨʦʮʝʩʩʘʭ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʪʦʞʝ ʦʧʘʩʥʘ, ʪʘʢ ʢʘʢ 

ʥʦʩʠʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʨʠʙʳʣʠ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ʉʆʉʊʆʗʅʀɽ ʀ ʇɽʈʉʇɽʂʊʀɺʓ 

ʂʀʊɸʁʉʂʆ-ʈʆʉʉʀʁʉʂʆɻʆ ʅɽʌʊɽɻɸɿʆɺʆɻʆ ʉʆʊʈʋɼʅʀʏɽʉʊɺɸ 
 

 ɻʵʥ ʏʞʵ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ.ʀ. ɻʝʨʮʝʥʘ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ʈʦʩʩʠʷ 
 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʥʝʬʪʝʛʘʟʦʚʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʤʝʞʜʫ ʂʠʪʘʝʤ ʠ ʈʦʩʩʠʝʡ. ʇʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʥʳ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʦʙʦʟʥʘʯʝʥʳ ʩʫʱʝ-

ʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʠ ʚʳʜʝʣʝʥʳ ʬʘʢʪʦʨʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʦʝ ʥʝʬʪʝʛʘʟʦʚʦʝ ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʦ. ʉʧʨʦʛʥʦʟʠʨʦʚʘʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʢʠʪʘʡʩʢʦ-ʨʦʩʩʠʡʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʠʪʘʡ ʠ ʈʦʩʩʠʷ, ʥʝʬʪʝʛʘʟʦʚʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ, ʦʛʨʘʥʠʯʝʥʠʷ, 

ʧʝʨʩʧʝʢʪʠʚʳ. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʂʠʪʘʝʤ ʠ ʈʦʩʩʠʝʡ ʚ ʥʝʬʪʷʥʦʤ ʠ ʛʘʟʦʚʦʤ ʩʝʢʪʦʨʘʭ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʛʣʦʙʘʣʴʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʈʦʩʩʠʷ, ʦʙʣʘʜʘʷ ʙʦʛʘʪʳʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ʤʠʨʝ ʵʢʩʧʦʨʪʝʨʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʪʨʝʙ-

ʥʦʩʪʠ ʂʠʪʘʷ ʜʝʣʘʶʪ ʩʪʨʘʥʫ ʩʪʘʙʠʣʴʥʳʤ ʠ ʥʘʜʝʞʥʳʤ ʤʠʨʦʚʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʠʤʧʦʨʪʝʨʦʤ. ʕʪʦ ʩʦʟʜʘʝʪ ʧʨʦʯʥʫʶ 

ʙʘʟʫ ʢʠʪʘʡʩʢʦ-ʨʦʩʩʠʡʩʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʊʘʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʟʘʠʤʥʳʭ ʠʥʪʝ-

ʨʝʩʘʭ, ʢʘʢ ʩ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ. 

1. ʀʩʪʦʨʠʷ ʢʠʪʘʡʩʢʦ-ʨʦʩʩʠʡʩʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ɺ ʘʧʨʝʣʝ 1996 ʛʦʜʘ ʩʦʩʪʦʷʣʩʷ ʚʠʟʠʪ ʧʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹʦʨʠʩʘ ʅʠʢʦʣʘʝʚʠʯʘ ɽʣʴʮʠʥʘ ʚ ʂʅʈ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ 

ʤʝʞʜʫ ʧʨʘʚʠʪʝʣʴʩʪʚʘʤʠ ʜʚʫʭ ʩʪʨʘʥ ʙʳʣʘ ʧʦʜʧʠʩʘʥʘ çʉʦʚʤʝʩʪʥʘʷ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʘʷ ʜʝʢʣʘʨʘʮʠʷè, ʚ ʢʦʪʦʨʦʡ ʩʪʦʨʦʥʳ 

ʧʨʦʚʦʟʛʣʘʩʠʣʠ çʩʚʦʶ ʨʝʰʠʤʦʩʪʴ ʨʘʟʚʠʚʘʪʴ ʦʪʥʦʰʝʥʠʷ ʨʘʚʥʦʧʨʘʚʥʦʛʦ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʍXI ʚʝʢʝè. 25 ʘʧʨʝʣʷ ʪʦʛʦ ʞʝ ʛʦʜʘ ʛʣʘʚʳ ʜʚʫʭ ʛʦʩʫʜʘʨʩʪʚ ʟʘʢʣʶʯʠʣʠ çʉʦʛʣʘʰʝʥʠʝ 

ʤʝʞʜʫ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʦ ʩʦʚʤʝʩʪʥʦʤ ʨʘʟ-

ʚʝʨʪʳʚʘʥʠʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʬʝʨʝè. ɺ 2000 ʛʦʜʫ ʈʦʩʩʠʷ ʠ ʂʠʪʘʡ ʧʦʜʧʠʩʘʣʠ ʩʦʛʣʘʰʝʥʠʝ ʦ ʧʨʦʜʦʣʞʝʥʠʠ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʬʝʨʝ. ɼʚʘ ʛʦʩʫʜʘʨʩʪʚʘ ʦʙʩʫʞʜʘʣʠ ʚ ʦʩʥʦʚʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʝʬʪʝʧʨʦʚʦʜʘ ʜʣʷ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʧʦʩʪʘʚʦʢ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚ ʂʠʪʘʡ, ʦʜʥʘʢʦ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʥʝʣʴʟʷ ʙʳʣʦ ʥʘʟʚʘʪʴ ʧʣʦʜʦʪʚʦʨʥʳʤ.  

ɺ ʠʶʥʝ 2004 ʛʦʜʘ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʠ ʦʬʠʮʠʘʣʴʥʦ ʫʪʚʝʨʜʠʣʦ ʧʨʦʝʢʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝʬʪʝʧʨʦʚʦʜʘ ɺʦ-

ʩʪʦʯʥʘʷ ʉʠʙʠʨʴ ï ʊʠʭʠʡ ʦʢʝʘʥ. ɺ ʷʥʚʘʨʝ 2005 ʛʦʜʘ ʢʦʤʧʘʥʠʷ ʆɸʆ çʈʦʩʥʝʬʪʴè ʟʘʢʣʶʯʠʣʘ ʜʦʣʛʦʩʨʦʯʥʳʡ ʢʦʥʪʨʘʢʪ ʩ 

ʂʠʪʘʡʩʢʦʡ ʅʘʮʠʦʥʘʣʴʥʦʡ ʆʙʲʝʜʠʥʝʥʥʦʡ ʅʝʬʪʷʥʦʡ ʂʦʨʧʦʨʘʮʠʝʡ çʜʦ 2010 ʛʦʜʘ ʥʘ ʵʢʩʧʦʨʪʥʫʶ ʧʦʩʪʘʚʢʫ ʩʳʨʦʡ 

ʥʝʬʪʠ ʚ ʨʘʚʥʳʭ ʛʦʜʦʚʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ 48,4 ʤʠʣʣʠʦʥʘ ʪʦʥʥ, ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 2005-2010 ʛʛ. ʂʠʪʘʡ ʧʨʝʜʦʩʪʘʚʠʣ ʈʦʩʩʠʠ ʢʨʝʜʠʪ ʚ ʨʘʟʤʝʨʝ 6 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʚ ʦʙʤʝʥ ʥʘ 

ʧʦʩʪʘʚʢʫ 48,4 ʤʠʣʣʠʦʥʘ ʪʦʥʥ ʥʝʬʪʠ. ɺ ʤʘʨʪʝ 2006 ʛʦʜʘ ʧʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠʙʳʣ ʩ ʚʠʟʠʪʦʤ ʚ ʂʅʈ, 

ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʤʝʞʜʫ ʢʦʤʧʘʥʠʝʡ ʆɸʆ çɸʂ çʊʨʘʥʩʥʝʬʪʴè ʠ ʂʅʅʂ (ʂʠʪʘʡʩʢʦʡ ʅʘʮʠʦʥʘʣʴʥʦʡ ʅʝʬʪʝʛʘʟʦʚʦʡ 

ʂʦʨʧʦʨʘʮʠʝʡ) ʙʳʣ ʧʦʜʧʠʩʘʥ çʇʨʦʪʦʢʦʣ ʩʦʚʝʱʘʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʘʟʦʧʨʦʚʦʜʘ ʉʢʦ-

ʚʦʨʦʜʠʥʦ ï ʛʨʘʥʠʮʘ ʩ ʂʅʈè, ʤʝʞʜʫ ʆɸʆ çʅʂ çʈʦʩʥʝʬʪʴè ʠ ʂʅʅʂ ʟʘʢʣʶʯʝʥʦ çʉʦʛʣʘʰʝʥʠʝ ʦʙ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʘʭ 

ʚ ʩʦʟʜʘʥʠʠ ʩʦʚʤʝʩʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʜʣʷ 

ʫʛʣʫʙʣʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʥʝʬʪʷʥʦʡ ʦʙʣʘʩʪʠè, ʘ ʤʝʞʜʫ ʆɸʆ çɻʘʟʧʨʦʤè ʠ ʂʅʅʂ ï çʄʝʤʦʨʘʥʜʫʤ ʦ ʧʦʩʪʘʚʢʘʭ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠʟ ʈʌ ʚ ʂʅʈè. ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʂʅʅʂ ʠ ʆɸʆ çʈʦʩʥʝʬʪʴè ʦʩʥʦʚʘʣʠ ʚ ʈʦʩʩʠʠ ʩʦʚʤʝʩʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

çɺʦʩʪʦʯʥʘʷ ʵʥʝʨʛʠʷè (51 % ʘʢʮʠʡ ʧʨʠʥʘʜʣʝʞʘʣʠ ʆɸʆ çʈʦʩʥʝʬʪʴè, 49 % ï ʂʅʅʂ).  

ɺ 2008 ʛʦʜʫ, ʦʟʥʘʤʝʥʦʚʘʥʥʳʤ ʥʘʯʘʣʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʈʦʩʩʠʠ ʠ ʂʠ-

ʪʘʷ ʚ ʩʬʝʨʝ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚʩʪʫʧʠʣʦ ʚ ʥʦʚʳʡ ʵʪʘʧ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʛʣʘʚʳ ʛʦʩʫʜʘʨʩʪʚ ʧʦʜʧʠʩʘʣʠ çʄʝʤʦʨʘʥʜʫʤ ʦ 

ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʠ ʧʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʚ ʥʝʬʪʷʥʦʡ ʩʬʝʨʝè ʠ ʜʨʫʛʠʝ ʜʦʢʫʤʝʥʪʳ ʦʙ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, ʘ ʢʦʤ-

ʧʘʥʠʠ ʆɸʆ çɸʂ çʊʨʘʥʩʥʝʬʪʴè ʠ ʂʅʅʂ ʧʨʠʥʷʣʠ çʉʦʛʣʘʰʝʥʠʝ ʦ ʧʨʠʥʮʠʧʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʝʧʨʦʚʦʜʘ 

çʉʢʦʚʦʨʦʜʠʥʦ ï ʛʨʘʥʠʮʘ ʩ ʂʅʈè. ɺ 2010 ʛʦʜʫ ʈʦʩʩʠʷ ʠ ʂʠʪʘʡ ʟʘʚʝʨʰʠʣʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʝʬʪʝʧʨʦʚʦʜʘ çʉʢʦʚʦʨʦʜʠʥʦ ï 

ʄʦʭèɻ, ʬʦʨʤʘʣʴʥʳʡ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʢʦʪʦʨʦʛʦ ʩʦʚʝʨʰʠʣʩʷ 1 ʷʥʚʘʨʷ 2011 ʛʦʜʘ. ɺ ʤʘʝ 2011 ʛʦʜʘ ʛʣʘʚʳ ʜʚʫʭ ʛʦʩʫʜʘʨʩʪʚ 

ʧʨʠʥʷʣʠ çɼʦʧʦʣʥʝʥʠʝ ʜʦʨʦʞʥʦʡ ʢʘʨʪʳ ʢ çʄʝʤʦʨʘʥʜʫʤʫ ʦ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʠ ʧʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʚ ʩʬʝʨʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, 

ʧʦʜʧʠʩʘʥʥʦʛʦ 24 ʠʶʥʷ 2009 ʛʦʜʘè. ɺ ʤʘʨʪʝ 2013 ʛʦʜʘ ʚʦ ʚʨʝʤʷ ʚʠʟʠʪʘ ʧʨʝʜʩʝʜʘʪʝʣʷ ʂʅʈ ʉʠ ʎʟʠʥʴʧʠʥʘ ʚ ʈʦʩʩʠʡʩʢʫʶ 

ʌʝʜʝʨʘʮʠʶ ʙʳʣʦ ʧʦʜʧʠʩʘʥʦ çʈʘʤʦʯʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʦ ʨʘʩʰʠʨʝʥʠʠ ʧʦʩʪʘʚʦʢ ʩʳʨʦʡ ʥʝʬʪʠ ʠʟ ʈʦʩʩʠʠ ʚ ʂʠʪʘʡè, ʢʦʪʦʨʦʝ 

ʦʧʨʝʜʝʣʠʣʦ ʥʘ 2013 ʛʦʜ ʦʙʱʠʡ ʨʦʩʪ ʦʙʲʝʤʘ ʧʦʩʪʘʚʦʢ ʧʦ ʚʦʩʪʦʯʥʦʤʫ ʤʘʨʰʨʫʪʫ ʥʘ 800 ʪʳʩʷʯ ʪʦʥʥ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʞʝ-

ʛʦʜʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦ 15 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʚ ʛʦʜ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʜʦʩʪʠʯʴ ʚ 2018 ʛʦʜʫ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʲʝʤ ʧʦʩʪʘʚʦʢ 

ʥʝʬʪʠ ʧʦ ʟʘʧʘʜʥʦʤʫ ʤʘʨʰʨʫʪʫ ʜʦʣʞʝʥ ʙʳʣ ʜʦʩʪʠʛʥʫʪʴ 7-10 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʚ ʛʦʜ. ʊʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘʩʴ ʧʦʩʪʘʚʢʘ 

ʥʘ ɺʦʩʪʦʢ 9,1 ʤʠʣʣʠʦʥʘ ʪʦʥʥ ʥʝʬʪʠ ʚ ʛʦʜ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ. ɺ ʤʘʝ 2015 ʛʦʜʘ ʤʝʞʜʫ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʠ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʂʅʈ ʙʳʣ ʧʦʜʧʠʩʘʥ çʄʝʤʦʨʘʥʜʫʤ ʦ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʠ ʚ ʩʬʝʨʝ ʧʦʩʪʘʚʦʢ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠʟ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ ʂʠʪʘʡʩʢʫʶ ʅʘʨʦʜʥʫʶ ʈʝʩʧʫʙʣʠʢʫ ʧʦ çʚʦʩʪʦʯʥʦʤʫè ʤʘʨʰʨʫʪʫè, ʘ ʢʦʤʧʘʥʠʠ ʆɸʆ çɻʘʟʧʨʦʤè ʠ ʂʅʅʂ ʟʘ-

ʢʣʶʯʠʣʠ çɼʦʛʦʚʦʨ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠʟ ʈʦʩʩʠʠ ʚ ʂʠʪʘʡ ʧʦ çʚʦʩʪʦʯʥʦʤʫè ʤʘʨʰʨʫʪʫè. 
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2. ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ  
2.1. ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʛʝʦʧʦʣʠʪʠʢʘ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ. ʄʝʞʜʫ ʜʚʫʤʷ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʥʘʣʘʞʝʥʳ ʧʨʦʯʥʳʝ ʜʦ-

ʚʝʨʠʪʝʣʴʥʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ. ɺ 2004 ʛʦʜʫ ʂʠʪʘʡ ʠ ʈʦʩʩʠʷ ʦʧʨʝʜʝʣʠʣʠ ʩʚʦʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʪʥʦ-

ʰʝʥʠʷ ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʘʨʪʥʝʨʩʪʚʦ, ʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʨʘʥʘʤʠ ʷʚʣʷ-

ʝʪʩʷ ʚʘʞʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʨʝʘʣʠʟʘʮʠʠ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʘʨʪʥʝʨʩʪʚʘ. ʇʨʘʚʠ-

ʪʝʣʴʩʪʚʘ ʜʚʫʭ ʩʪʨʘʥ ʩʤʦʛʣʠ ʜʦʙʠʪʴʩʷ ʢʦʥʩʝʥʩʫʩʘ ʧʦ ʤʥʦʛʠʤ ʚʘʞʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʚʦʧʨʦʩʘʤ. ʂ ʧʨʠʤʝʨʫ, ʩʭʦʜ-

ʥʳʝ ʧʦʟʠʮʠʠ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ ʧʦ ʪʘʢʠʤ ʚʘʞʥʳʤ ʚʦʧʨʦʩʘʤ, ʢʘʢ ʙʦʨʴʙʘ ʩ ʪʝʨʨʦʨʠʟʤʦʤ, ʟʘʱʠʪʘ ʤʠʨʘ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʠ ʪ.ʧ. ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʢʨʝʧʣʝʥʠʶ ʜʠʘʣʦʛʘ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʨʘʥʘʤʠ. ʈʦʩʩʠʡʩʢʘʷ ʩʪʨʘʪʝʛʠʷ ʵʢʩ-

ʧʦʨʪʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ʢʘʢ ʥʝʣʴʟʷ ʣʫʯʰʝ ʦʪʚʝʯʘʝʪ ʩʧʨʦʩʫ ʂʠʪʘʷ ʥʘ ʵʥʝʨʛʦʨʝʩʫʨʩʳ. ʈʦʩʩʠʷ ʚʝʜʝʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝ-

ʧʝʥʠ ʥʝʟʘʚʠʩʠʤʫʶ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʪʨʘʪʝʛʠʶ ʩ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʊʘʢ, ʈʦʩʩʠʷ ʦʪʢʘʟʘʣʘʩʴ ʧʨʠʩʦʝʜʠ-

ʥʠʪʴʩʷ ʢ ʆʇɽʂ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʠʪʴ ʜʦʙʳʯʫ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʮʝʥʫ ʥʘ ʥʠʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʈʦʩʩʠʷ 

ʩʪʨʝʤʠʪʩʷ ʩʦʟʜʘʪʴ ʚʤʝʩʪʝ ʩ ʂʘʪʘʨʦʤ ʠ ʀʨʘʥʦʤ ʘʥʘʣʦʛ ʆʇɽʂ ʚ ʩʬʝʨʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ.  

ɻʝʦʧʦʣʠʪʠʯʝʩʢʦʝ ʩʦʩʝʜʩʪʚʦ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʂʠʪʘʷ: ʜʚʝ ʩʪʨʘʥʳ ʠʩʧʦʣʴʟʫʶʪ ʥʘʟʝʤʥʳʝ ʥʝʬʪʝʧʨʦʚʦʜʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʨʝʩʫʨʩʘ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʚʦʟʤʦʞʥʦ ʠʟʙʝʞʘʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘʤʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

2.2. ʇʨʠʨʦʜʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʈʦʩʩʠʠ, ʵʢʩʧʦʨʪ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʢʨʫʧ-

ʥʝʡʰʠʤ ʚ ʤʠʨʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʅʝʬʪʴ ʠ ʛʘʟ ʚʩʝʛʜʘ ʙʳʣʘ ʚʘʞʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʢʦʪʦʨʳʡ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʥʫʪʨʝʥʥʝʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ, ʛʘʨʘʥʪʠʨʫʝʪ ʥʘʮʠʦʥʘʣʴʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ̆ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʝ̆ʠ ʩʣʫʞʠʪ ʚʘʞʥʦʡ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ. ʇʦ ʜʘʥʥʳʤ çʩʪʘʪʠʩʪʠʯʝ-

ʩʢʦʛʦ ʦʙʟʦʨʘ ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ BPè, ʚ 2014 ʛ. ʜʦʢʘʟʘʥʥʳʝ ʟʘʧʘʩʳ ʥʝʬʪʠ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣʠ 14.1 ʪʣʨʜ. ʪʦʥʥ ï 

6.1 % ʦʪ ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ. ʆʙʲʸʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʬʪʠ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣ 534.1 ʤʣʨʜ. ʪʦʥʥ, ʯʪʦ ʙʦʣʴʰʝ 12.7 % ʦʪ 

ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʬʪʠ ʚ ʤʠʨʝ. ɼʦʢʘʟʘʥʥʳʝ ʟʘʧʘʩʳ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣʠ 32.6 ʪʨʣʥ. 

ʢʫʙ. ʤ. ï 17.4 % ʦʪ ʤʠʨʦʚʦʛʦ ʟʘʧʘʩʳ. ɼʦʙʳʯʘ ʛʘʟʘ ʩʦʩʪʘʚʠʣʘ 578.7 ʤʣʨʜ ʢʫʙ. ʤ, 16.7 % ʦʪ ʤʠʨʦʚʦʛʦ. 

ɺ ʪʝʯʝʥʠʝ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ (78.8 % ʚ 2014 ʛ.) ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠʟ ʈʦʩʩʠʠ ʵʢʩ-

ʧʦʨʪʠʨʫʝʪʩʷ ʚ ɽʚʨʦʧʫ, ʝʜʠʥʳʡ ʨʳʥʦʢ ʧʨʠʚʝʣ ʢ ʦʛʨʦʤʥʦʤʫ ʨʠʩʢʫ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʩʪʨʘʪʝʛʠʶ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʵʢʩʧʦʨʪʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʈʦʩʩʠʷ ʩʪʨʦʠʪ ʩʪʨʘʪʝʛʠʶ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʘʟʠʘʪʩʢʦʤ ʨʳʥʢʝ. ɿʥʘ-

ʯʠʪʝʣʴʥʳʡ ʩʧʨʦʩ ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʚ ʂʠʪʘʝ ʠ ʩʪʨʘʪʝʛʠʷ ʛʘʟʦʚʦʛʦ ʵʢʩʧʦʨʪʘ ʈʦʩʩʠʠ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. 

2.3. ʉʧʨʦʩ ʂʠʪʘʷ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ, ʠʤʧʦʨʪ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʉ 1993 ʛ. ʚ ʢʦʪʦʨʦʤ ʛʦʜʫ ʂʠʪʘʡ ʩʪʘʣ ʠʤʧʦʨʪʥʦʡ ʩʪʨʘ-

ʥʦʡ ʥʝʬʪʠ, ʩʧʨʦʩ ʥʘ ʥʝʬʪʴ ʠ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʙʳʩʪʨʦ ʨʘʩʪʸʪ. ʇʦ ʜʘʥʥʳʤ çʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ BPè, 

ʚ 2014 ʛ. ʜʦʙʳʯʘ ʥʝʬʪʠ ʩʦʩʪʘʚʠʣʘ 211.4 ʤʠʣ. ʪʦʥʥ (5.0 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʜʦʙʳʯʠ ʚ ʤʠʨʝ). ɸ ʦʙʲʸʤ ʧʦʪʨʝʙʣʝʥʠʷ ï 520.3 

ʤʠʣ. ʪʦʥʥ (12.4 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʸʤʘ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʤʠʨʝ). ʀʤʧʦʨʪ ʥʝʬʪʠ ʚ ʂʠʪʘʡ ʩʦʩʪʘʚʠʣ 372.8 ʤʣʥ. ʢʫʙ. ʤ. ɼʦʙʳʯʘ ʛʘʟʘ 

ʩʦʩʪʘʚʠʣʘ 134.5 ʤʣʨʜ ʢʫʙ. ʤ (3.9 % ʦʪ ʤʠʨʦʚʦʛʦ). ʦʙʲʸʤ ʧʦʪʨʝʙʣʝʥʠʷ ï 185.5 ʤʣʨʜ ʢʫʙ. ʤ (5.4 % ʦʪ ʤʠʨʦʚʦʛʦ ʦʙʲʸʤʘ), ʯʪʦ 

ʙʦʣʴʰʝ ʥʘ 8.6 %. ʀʤʧʦʨʪ ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠʟ ʈʦʩʩʠʠ ʚ ʂʠʪʘʡ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝʟʥʘʯʠʪʝʣʝʥ.  

ʆʛʨʦʤʥʳʡ ʩʧʨʦʩ ʥʘ ʥʝʬʪʴ ʠ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʚ ʂʠʪʘʝ ʠ ʩʪʨʘʪʝʛʠʷ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʵʢʩʧʦʨʪʘ ʈʦʩʩʠʠ ʜʦʧʦʣ-

ʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʩʬʝʨʝ ʤʝʞʜʫ ʂʠʪʘʝʤ ʠ ʈʦʩʩʠʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʚʫʭ 

ʩʪʨʘʥ ʦʪʚʝʯʘʪʴ ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ.  

2.4. ʂʠʪʘʡ ʠ ʈʦʩʩʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʵʢʦʥʦʤʠʯʝʩʢʠ, ʘ ʩʬʝʨʘ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʩʦʪʨʫʜ-
ʥʠʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʜʚʠʛʘʪʝʣʝʤ ʠʭ ʦʪʥʦʰʝʥʠʡ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʚʟʘʠʤʦʜʦʧʦʣʥʷʝʤʦʩʪʴ ʨʘʩʰʠʨʠʣʘ ʛʨʘʥʠʮʳ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʜʚʫʭ ʩʪʨʘʥ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʂʠʪʘʡ ʠ ʈʦʩʩʠʷ ʘʢ-

ʪʠʚʠʟʠʨʦʚʘʣʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ, ʧʨʠ ʵʪʦʤ ʤʘʩʰʪʘʙ ʠʥ-

ʚʝʩʪʠʮʠʡ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʂʠʪʘʡ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʪʦʨʛʦʚʳʤ ʧʘʨʪʥʝʨʦʤ ʈʦʩʩʠʠ. ʉʦ-

ʛʣʘʩʥʦ ʜʘʥʥʳʤ ʨʦʩʩʠʡʩʢʦʡ ʪʘʤʦʞʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʢʠʪʘʡʩʢʦ-ʨʦʩʩʠʡʩʢʠʡ ʪʦʚʘʨʦʦʙʦʨʦʪ ʚ 2014 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 

88,4 ʤʠʣʣʠʘʨʜʘ ʘʤʝʨʠʢʘʥʩʢʠʭ ʜʦʣʣʘʨʦʚ, ʫʚʝʣʠʯʠʚʰʠʩʴ ʥʘ 29,4 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ. ʕʢʩʧʦʨʪ 

ʨʦʩʩʠʡʩʢʠʭ ʪʦʚʘʨʦʚ ʚ ʂʠʪʘʡ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʥʘ ʩʫʤʤʫ ʚ 37,51 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 7,6 ʧʨʦʮʝʥʪʘ 

ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʵʢʩʧʦʨʪʘ ʈʦʩʩʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʈʦʩʩʠʷ ʠʤʧʦʨʪʠʨʦʚʘʣʘ ʢʠʪʘʡʩʢʠʭ ʪʦʚʘʨʦʚ ʥʘ ʩʫʤʤʫ, ʨʘʚʥʫʶ 

50,89 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ, ʥʘ ʢʦʪʦʨʫʶ ʧʨʠʰʣʦʩʴ 17,8 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʠʤʧʦʨʪʘ ʈʦʩʩʠʠ.  

ʂʠʪʘʡ ʷʚʣʷʝʪʩʷ ʚʪʦʨʳʤ ʧʦ ʚʝʣʠʯʠʥʝ ʵʢʩʧʦʨʪʥʳʤ ʨʳʥʢʦʤ ʜʣʷ ʈʦʩʩʠʠ ʠ ʢʨʫʧʥʝʡʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʠʤ-

ʧʦʨʪʘ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʦʨʛʦʚʣʠ ʂʠʪʘʷ, ʥʘ ʢʦʥʝʮ 2013 ʛʦʜʘ ʨʝʟʝʨʚ ʧʨʷʤʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʈʦʩʩʠʠ 

ʩʦʩʪʘʚʠʣ ʩʫʤʤʫ ʚ 7,58 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ, ʘ ʧʨʷʤʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʪʦʤ ʞʝ ʛʦʜʫ ʜʦʩʪʠʛʣʠ 1 ʤʠʣʣʠʘʨʜʘ ʘʤʝʨʠʢʘʥ-

ʩʢʠʭ ʜʦʣʣʘʨʦʚ. ɿʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʟʘʧʘʩ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʈʦʩʩʠʠ ʜʦʩʪʠʛ 552 ʤʠʣʣʠʘʨʜʦʚ 800 

ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ (ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʎʈʋ), ʪʦ ʝʩʪʴ ʥʘ ʜʦʣʶ ʂʠʪʘʷ ʧʨʠʰʣʦʩʴ ʣʠʰʴ 1,3 %. ɼʚʫʩʪʦʨʦʥʥʠʝ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʚʢʣʶʯʘʶʪ ʪʘʢʠʝ ʩʝʢʪʦʨʳ, ʢʘʢ ʵʥʝʨʛʝʪʠʢʘ, ʨʘʟʨʘʙʦʪʢʘ ʨʝʩʫʨʩʦʚ, ʧʝʨʝʨʘʙʦʪʢʘ ʜʨʝʚʝʩʠʥʳ, ʙʳ-

ʪʦʚʘʷ ʪʝʭʥʠʢʘ, ʩʚʷʟʴ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪʘʢ ʜʘʣʝʝ. ʇʨʷʤʳʝ ʠʥʚʝʩʪʠʮʠʠ ʂʠʪʘʷ ʚ ʈʦʩʩʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪ-

ʩʪʘʶʪ ʦʪ ʅʠʜʝʨʣʘʥʜʦʚ, ɻʝʨʤʘʥʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʤʝʨ ʧʨʷʤʳʭ ʠʥʚʝʩʪʠʮʠʡ ʈʦʩ-

ʩʠʠ ʚ ʂʠʪʘʝ ʝʱʝ ʩʠʣʴʥʝʝ ʫʩʪʫʧʘʝʪ ʠʥʚʝʩʪʠʮʠʷʤ ʜʨʫʛʠʭ ʩʪʨʘʥ. ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʢʠʪʘʡʩʢʦ-ʨʦʩʩʠʡʩʢʘʷ ʪʦʨʛʦʚʣʷ 

ʠ ʠʥʚʝʩʪʠʮʠʠ ʥʘʠʙʦʣʝʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ ʩʬʝʨʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ 

ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʩʫʤʤʳ ʠʥʚʝʩʪʠʮʠʡ ʂʠʪʘʷ ʚ ʈʦʩʩʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʠʥʚʝʩʪʠʮʠʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, ʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʢʠʪʘʡʩʢʦ-ʨʦʩʩʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

3. ʌʘʢʪʦʨʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʦʝ ʥʝʬʪʝʛʘʟʦʚʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ 

3.1. ʆʛʨʘʥʠʯʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʨʝʘʣʠʟʘʮʠʝʡ ʨʦʩʩʠʡʩʢʦʡ ʧʦʣʠʪʠʢʠ. ɺ ʧʝʨʠʦʜ ʧʨʝʟʠʜʝʥʪʩʪʚʘ ɹ. ʅ. ɽʣʴʮʠʥʘ ʚ 
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ʈʦʩʩʠʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʧʨʠʚʘʪʠʟʘʮʠʷ ʠ ʧʦʦʱʨʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʥʝʬʪʷʥʦʡ ʠ ʛʘʟʦʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʜʥʘʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ɺ. ɺ. ʇʫʪʠʥ ʩʪʘʣ ʧʨʝʟʠʜʝʥʪʦʤ ʈʦʩʩʠʠ, ʩʪʨʘʪʝʛʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʥʝʬʪʷʥʦʡ ʠ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʳʣʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ, ʯʪʦ ʧʨʦʷʚʠʣʦʩʴ ʚ ʫʩʠʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʘʢʨʦ-

ʢʦʥʪʨʦʣʷ ʚ ʵʪʦʡ ʩʬʝʨʝ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʈʦʩʩʠʷ ʥʘʧʨʘʚʠʣʘ ʫʩʠʣʠʷ ʥʘ ʩʦʟʜʘʥʠʝ ʚʝʜʫʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʝʬʪʷʥʳʭ ʠ 

ʛʘʟʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʫʞʝʩʪʦʯʠʣʘ ʢʦʥʪʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʥʘʜ ʪʘʢʠʤʠ ʢʨʫʧʥʳʤʠ ʤʦʥʦʧʦʣʠ-

ʩʪʠʯʝʩʢʠʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʧʦ ʵʢʩʧʦʨʪʫ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʢʘʢ ʆɸʆ çʅʂ çʈʦʩʥʝʬʪʴè ʠ ʆɸʆ çɻʘʟʧʨʦʤè, 

ʘ ʪʘʢʞʝ ʟʘʥʷʣʘ ʦʩʪʦʨʦʞʥʫʶ ʧʦʟʠʮʠʶ ʧʦ ʧʦʚʦʜʫ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʪʨʘʩʣʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʠ ʧʨʠʥʷʣʦ çɿʘʢʦʥ ʦ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʘʭè, ʩʪʨʦʛʦ ʦʛʨʘʥʠʯʠʚ ʜʦʩʪʫʧ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʢ ʥʝʬʪʷʥʦʡ ʠ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɼʘʥʥʳʡ ʟʘʢʦʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʣʠʰʴ ʧʦ-

ʪʨʝʙʠʪʝʣʠ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʤʦʛʫʪ ʦʬʠʮʠʘʣʴʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʚ ʈʦʩʩʠʠ ʚ ʢʘʯʝʩʪʚʝ ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠʟʠ-

ʯʝʩʢʠʭ ʣʠʮ, ʧʨʠ ʵʪʦʤ ʠʥʦʩʪʨʘʥʥʳʝ ʢʦʤʧʘʥʠʠ ʠ ʯʘʩʪʥʳʝ ʣʠʮʘ ʥʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʦʩʩʠʡʩʢʠʝ ʤʠʥʝʨʘʣʴʥʳʝ 

ʨʝʩʫʨʩʳ. ʃʠʰʴ ʠʥʦʩʪʨʘʥʥʳʝ ʢʦʤʧʘʥʠʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʈʦʩʩʠʠ ʠ ʦʙʨʘʟʫʶʱʠʝ ʩ ʨʦʩʩʠʡʩʢʠʤʠ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʛʨʫʧʧʳ, ʚ ʢʦʪʦʨʳʭ ʚʣʘʜʝʶʪ ʤʝʥʝʝ ʯʝʤ 51 % ʘʢʮʠʡ, ʧʦʣʫʯʘʶʪ ʧʨʘʚʦ ʫʯʘʩʪ-

ʚʦʚʘʪʴ ʚ ʠʥʚʝʩʪʠʨʦʚʘʥʠʠ ʩʝʢʪʦʨʘ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʄʝʞʜʫ ʪʝʤ, ʫʧʦʤʷʥʫʪʳʡ ʟʘʢʦʥ ʧʝʨʝʩʤʦʪʨʝʣ ʢʨʠʪʝʨʠʠ 

çʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡè, ʫʩʪʘʥʦʚʠʚ, ʯʪʦ ʠʥʦʩʪʨʘʥʥʳʡ ʢʘʧʠʪʘʣ ʜʦʣʞʝʥ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʦʚʤʝʩʪʥʳʝ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʩ ʨʦʩʩʠʡʩʢʦʡ ʩʪʦʨʦʥʦʡ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʢʦʥʪʨʦʣʴʥʳʤ ʧʘʢʝʪʦʤ ʘʢʮʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ çʩʪʨʘʪʝ-

ʛʠʯʝʩʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡè. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʦʩʩʠʡʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ 

ʟʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʴʶ, ʧʨʝʜʲʷʚʣʷʷ ʢ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʦʤʧʘʥʠʷʤ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʧʣʘʪʳ 

ʥʘʣʦʛʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ. ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʦʩʩʠʠ ʧʨʝʜʧʠʩʳʚʘʝʪ ʥʝʬʪʷʥʳʤ ʠ ʛʘʟʦʚʳʤ ʢʦʤʧʘʥʠʷʤ ʧʣʘ-

ʪʠʪʴ ʥʘʣʦʛʠ ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʩʧʦʨʪʥʳʝ ʧʦʰʣʠʥʳ ʥʘ ʥʝʬʪʴ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʩʚʷʟʠ ʩ 

ʥʝʧʨʝʨʳʚʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʥʘ ʥʝʬʪʴ ʪʘʢʞʝ ʧʨʦʜʦʣʞʘʶʪ ʨʘʩʪʠ ʥʘʣʦʛʠ ʥʘ ʜʦʙʳʯʫ ʨʝʩʫʨʩʦʚ 

ʠ ʵʢʩʧʦʨʪʥʳʝ ʧʦʰʣʠʥʳ ʥʘ ʥʝʬʪʴ. ɺʳʩʦʢʠʝ ʥʘʣʦʛʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤ-

ʧʘʥʠʡ ʚ ʠʥʚʝʩʪʠʨʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

3.2. ʈʘʟʣʠʯʠʝ ʠʥʪʝʨʝʩʦʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʚʥʫʪʨʠ ʈʦʩʩʠʠ. ʀʟʤʝʥʝʥʠʷ ʚ ʨʦʩʩʠʡʩʢʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʠʚʝʣʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʨʫʧʧ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ. ʋʢʘʟʘʥʥʳʝ ʛʨʫʧʧʳ 

ʨʘʜʠ ʟʘʱʠʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ʢʘʥʘʣʦʚ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʜʠʧʣʦʤʘʪʠʯʝʩʢʫʶ 

ʧʦʣʠʪʠʢʫ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ ʩʬʝʨʝ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʣʠʯʥʳʤ ʚʘʨʠʘʥʪʘʤ ʩʪʨʘʪʝʛʠʠ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʈʦʩʩʠʠ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚ 2002 ʛʦʜʫ ʩʦʩʪʦʷʣʩʷ ʘʫʢʮʠʦʥ ʧʦ ʧʨʦʜʘʞʝ 

ʆɸʆ çʅɻʂ çʉʣʘʚʥʝʬʪʴè, ʠ ɸʂʆʆ çʇʝʪʨʦʯʘʡʥʘè (ʘʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʂʅʅʂ) ʙʳʣʘ ʚʳʥʫʞʜʝʥʘ 

ʚʳʡʪʠ ʠʟ ʪʦʨʛʦʚ, ʘ ʆɸʆ çʉʠʙʥʝʬʪʴè ʠ ʆɸʆ çʊʅʂè, ʧʨʝʜʣʦʞʠʚʰʠʝ ʛʦʨʘʟʜʦ ʤʝʥʴʰʫʶ ʮʝʥʫ, ʦʙʨʘʟʦʚʘʣʠ ʦʙʲʝʜʠ-

ʥʸʥʥʦʝ ʦʙʱʝʩʪʚʦ, ʚʳʠʛʨʘʚʰʝʝ ʪʝʥʜʝʨ. ʊʘʢʞʝ ʚʦ ʚʨʝʤʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʬʪʝʧʨʦʚʦʜʘ çɸʥʛʘʨʩʢ-

ʅʘʭʦʜʢʘè ʆɸʆ çɸʂ çʊʨʘʥʩʥʝʬʪèɹ ʧʦʜ ʧʨʝʜʣʦʛʦʤ ʪʦʛʦ, ʯʪʦ çʛʦʩʫʜʘʨʩʪʚʦ ʜʦʣʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʬʪʝʧʨʦʚʦʜʘè, ʦʪʚʝʨʛʣʦ ʧʨʦʝʢʪ ʥʝʬʪʝʧʨʦʚʦʜʘ çɸʥʛʘʨʩʢ-ɼʘʮʠʥè. ʀʩʪʠʥʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʩʪʘʣʦ 

ʪʦ, ʯʪʦ ʜʣʠʥʘ ʥʝʬʪʝʧʨʦʚʦʜʘ çɸʥʛʘʨʩʢ-ɼʘʮʠʥè ʥʝ ʩʦʩʪʘʚʣʷʝʪ ʠ ʧʦʣʦʚʠʥʳ ʜʣʠʥʳ ʥʝʬʪʝʧʨʦʚʦʜʘ çɸʥʛʘʨʩʢ-

ʅʘʭʦʜʢʘè, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʜʦʭʦʜʳ ʦʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʵʥʝʨʛʦʨʝʩʫʨʩʘ ʆɸʆ çɸʂ çʊʨʘʥʩʥʝʬʪʴè.  

3.3. ɽʚʨʦʧʘ ʢʘʢ ʮʝʥʪʨ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʈʦʩʩʠʠ. ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʵʢʩʧʦʨʪʘ ʨʦʩʩʠʡʩʢʦʡ 

ʥʝʬʪʠ ʠ ʛʘʟʘ ʷʚʣʷʝʪʩʷ ɽʚʨʦʧʘ, ʥʘ ʜʦʣʶ ʩʪʨʘʥ ʢʦʪʦʨʦʡ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 70 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʵʢʩʧʦʨʪʘ ʵʥʝʨʛʦʨʝ-

ʩʫʨʩʦʚ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ɽʚʨʦʧʘ ʚʳʩʪʫʧʘʝʪ ʢʨʫʧʥʝʡʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʈʦʩʩʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʞʝʩʪʢʘʷ 

ʚʥʝʰʥʷʷ ʧʦʣʠʪʠʢʘ ʈʌ ʧʦʟʚʦʣʠʣʘ ʧʨʝʜʦʩʪʘʚʠʪʴ ɽʚʨʦʧʝ ʙʦʣʴʰʠʝ ʩʢʠʜʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʩʠ-

ʩʪʝʤʘ ʧʦʩʪʘʚʦʢ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʣʘʞʝʥʘ, ʘ ʤʘʩʰʪʘʙ ʝʚʨʦʧʝʡʩʢʦʛʦ ʨʳʥʢʘ ʩʬʦʨʤʠʨʦʚʘʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʘʜʥʳʡ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʡ ʨʳʥʦʢ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʨʦʩʩʠʡʩʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ.  

ʍʦʪʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʈʦʩʩʠʷ ʥʘʨʘʱʠʚʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʣʘʥ ʧʦʩʪʘʚʦʢ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʥʘ ʨʳʥʢʠ ɸʟʠʠ, 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʩʬʝʨʝ ʤʝʞʜʫ ʂʠʪʘʝʤ ʠ ʈʦʩʩʠʝʡ ʨʘʟʚʠʚʘʝʪʩʷ ʚʩʝ ʞʝ ʜʦʚʦʣʴʥʦ ʤʝʜʣʝʥʥʦ. ʉ ʜʝʚʷʥʦ-

ʩʪʳʭ ʛʦʜʦʚ ʍʍ ʩʪʦʣʝʪʠʷ ʂʠʪʘʡ ʠ ʈʦʩʩʠʷ ʧʦʜʧʠʩʘʣʠ ʨʷʜ ʩʦʛʣʘʰʝʥʠʡ ʠ ʧʨʦʝʢʪʦʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʥʝʬʪʷʥʦʡ ʠ ʛʘʟʦ-

ʚʦʡ ʦʪʨʘʩʣʠ, ʦʜʥʘʢʦ ʣʠʰʴ ʥʝʤʥʦʛʠʝ ʧʦʣʫʯʠʣʠ ʵʬʬʝʢʪʠʚʥʫʶ ʨʝʘʣʠʟʘʮʠʶ: ʥʝʢʦʪʦʨʳʝ ʙʳʣʠ ʥʝ ʟʘʢʦʥʯʝʥʳ, ʘ ʥʝʢʦʪʦ-

ʨʳʝ ï ʪʘʢ ʠ ʦʩʪʘʣʠʩʴ ʥʘ ʙʫʤʘʛʝ. ʇʝʨʝʛʦʚʦʨʳ ʦ ʢʠʪʘʡʩʢʦ-ʨʦʩʩʠʡʩʢʦʤ ʛʘʟʦʚʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʧʨʦʚʦʜʷʪʩʷ ʚ ʪʝʯʝʥʠʝ 

ʙʦʣʝʝ ʜʝʩʷʪʠ ʣʝʪ, ʥʦ ʦʙʝ ʩʪʦʨʦʥʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝ ʤʦʛʫʪ ʜʦʛʦʚʦʨʠʪʴʩʷ ʦ ʮʝʥʝ. ʄʝʞʜʫ ʪʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʛʘʟʦʧʨʦʚʦʜʘ 

ʠʟ ʈʦʩʩʠʠ ʚ ʂʠʪʘʡ ʦʩʪʘʝʪʩʷ ʛʣʘʚʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʜʚʫʭ ʛʦʩʫʜʘʨʩʪʚ ʚ ʛʘʟʦʚʦʡ ʩʬʝʨʝ. 

3.4. ʅʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʠʪʘʡʩʢʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʨʳʥʦʢ ʂʠʪʘʷ, ʠʩʧʳ-

ʪʳʚʘʶʱʠʡ ʥʘ ʩʝʙʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥ ʪʘʢʠʤʠ ʚʝʜʫʱʠʤʠ ʛʘʟʦʚʳʤʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷʤʠ, ʢʘʢ ʂʠʪʘʡʩʢʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʥʝʬʪʝʛʘʟʦʚʘʷ ʢʦʨʧʦʨʘʮʠʷ, ʂʠʪʘʡʩʢʘʷ ʥʝʬʪʝʭʠʤʠʯʝʩʢʘʷ ʢʦʨʧʦʨʘʮʠʷ (ʢʦʨʧʦ-

ʨʘʮʠʷ çʉʠʥʦʧʝʢè) ʠ ʂʠʪʘʡʩʢʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʥʝʬʪʝʛʘʟʦʚʘʷ ʤʦʨʩʢʘʷ ʢʦʨʧʦʨʘʮʠʷ, ʷʚʣʷʶʱʠʤʠʩʷ ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʤʦʥʦ-

ʧʦʣʠʩʪʘʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ʂʠʪʘʷ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʥʘʭʦʜʷʱʝʝʩʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʥʘʮʠ-

ʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʪʝʨʷʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʛʠʛʘʥ-

ʪʘʤʠ. ʅʘʜʝʞʥʦʩʪʴ ʧʦʜʦʙʥʳʭ ʢʦʤʧʘʥʠʡ ʟʘʯʘʩʪʫʶ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʨʦʩʩʠʡʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʧʦ-

ʯʠʪʘʶʪ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʠʟʚʝʩʪʥʳʤʠ ʚ ʤʠʨʝ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʥʝʞʝʣʠ ʩ ʢʠʪʘʡʩʢʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ.  

3.5. ʆʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʩʦ ʩʪʦʨʦʥʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʳʥʢʘ. ʗʧʦʥʠʷ, ʢʘʢ ʩʪʨʘʥʘ ʩ ʜʝʬʠʮʠʪʦʤ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʧʦʩʪʦʷʥʥʦ ʘʢʪʠʚʥʦ ʜʦʙʠʚʘʝʪʩʷ ʨʘʩʰʠʨʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʈʦʩʩʠʝʡ, ʧʦʪʨʝʙ-

ʥʦʩʪʠ ʩʪʨʘʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʨʦʩʦʤ ʥʘ ʥʝʬʪʴ ʚ ʂʠʪʘʝ ʙʦʣʝʝ ʥʘʩʫʱʥʳʝ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʚ ʪʝʭʥʠʯʝʩʢʠʭ, ʪʘʢ ʠ 

ʚ ʬʠʥʘʥʩʦʚʳʭ ʘʩʧʝʢʪʘʭ, ʗʧʦʥʠʷ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ. ʅʝʬʪʝʧʨʦʚʦʜ çɺʦ-
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ʩʪʦʯʥʘʷ ʉʠʙʠʨʴ ï ʊʠʭʠʡ ʦʢʝʘʥè ʦʪʢʨʳʣ ʈʦʩʩʠʠ ʜʦʨʦʛʫ ʢ ʘʟʠʘʪʩʢʦ-ʪʠʭʦʦʢʝʘʥʩʢʦʤʫ ʨʳʥʢʫ, ʧʦʟʚʦʣʠʣ ʩʪʨʘʥʝ ʵʢʩ-

ʧʦʨʪʠʨʦʚʘʪʴ ʥʝʬʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʂʠʪʘʡ ʠ ʗʧʦʥʠʶ, ʥʦ ʪʘʢʞʝ ʚ ʖʞʥʫʶ ʠ ʉʝʚʝʨʥʫʶ ʂʦʨʝʶ, ʥʘ ʊʘʡʚʘʥʴ, ʚ ʉʐɸ ʠ 

ʩʪʨʘʥʳ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ. ʗʧʦʥʠʷ ʠ ʖʞʥʘʷ ʂʦʨʝʷ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʩʪʨʘʥʘʤʠ 

ʥʘʨ̫ʜʫ ʩ ʂʠʪʘʝʤ ʚ ʧʣʘʥʝ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʈʦʩʩʠʝʡ ʥʘ ʘʟʠʘʪʩʢʦʤ ʨʳʥʢʝ.  

ɹʫʜʫʯʠ ʚʝʜʫʱʝʡ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʦʡ, ʉʐɸ ʜʣʷ ʟʘʱʠʪʳ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʜʝʣʷʶʪ ʦʩʦʙʦʝ ʚʥʠ-

ʤʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʠ ʫʞʝ ʜʘʚʥʦ ʜʦʤʠʥʠʨʫʶʪ ʥʘ ʨʳʥʢʝ ʥʝʬʪʠ. ʅʝʧʨʝʨʳʚʥʦ ʢʦʥʪʨʦʣʠʨʫʷ ʩʬʝʨʫ ʵʥʝʨʛʝ-

ʪʠʢʠ ʥʘ ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ, ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ʪʘʢʞʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʠʩʢʝ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʧʦʤʠʤʦ 

ʩʪʨʘʥ-ʯʣʝʥʦʚ ʆʇɽʂ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʘʨʪʥʝʨʩʪʚʦ. ʉ ʫʣʫʯʰʝʥʠʝʤ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚ ʈʦʩʩʠʠ, ʉʐɸ ʥʝʧʨʝʨʳʚʥʦ ʧʨʦʜʦʣʞʘʶʪ ʫʚʝʣʠʯʠʚʘʪʴ ʠʥʚʝʩʪʠʮʠʠ ʚ ʈʦʩʩʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʲʝʤ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʉʐɸ ʩ ʈʦʩʩʠʝʡ ʥʝʚʝʣʠʢ, ʦʜʥʘʢʦ, ʠʩʭʦʜʷ ʠʟ ʦʧʘʩʝʥʠʡ ʪʝʩʥʳʭ 

ʢʠʪʘʡʩʢʦ-ʨʫʩʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʨʘʜʠ ʩʜʝʨʞʠʚʘʥʠʷ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʂʠʪʘʷ, ʉʐɸ ʥʝʠʟ-

ʙʝʞʥʦ ʩʪʘʥʝʪ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. 

4. ʇʝʨʩʧʝʢʪʠʚʳ ʢʠʪʘʡʩʢʦ-ʨʦʩʩʠʡʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

ɻʦʚʦʨʷ ʦ ʙʫʜʫʱʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʥʝʧʨʝʨʳʚʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʂʠʪʘʷ, ʠʥʪʝʥʩʠʚʥʫʶ ʢʦʥʢʫ-

ʨʝʥʮʠʶ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʨʳʥʢʝ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʘ ʪʘʢʞʝ ʩʠʣʴʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ ʢ ʥʘʣʘʞʠʚʘʥʠʶ ʥʝʬʪʝʛʘ-

ʟʦʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʝʛʦʜʥʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʜʚʫʭ ʩʪʨʘʥ 

ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʩʫʱʝʩʪʚʝʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʫʢʨʝʧʣʝʥʠʝ ʧʨʘʚʘ ʛʦʣʦʩʘ ʥʘ ʛʣʦʙʘʣʴʥʦʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ï ʚʘʞʥʳʝ ʬʘʢʪʦʨʳ ʢʘʢ ʜʣʷ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʜʣʷ ʂʠʪʘʷ. ɺʦ-ʧʝʨʚʳʭ, ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʬʠʥʘʥʩʦ-

ʚʦʛʦ ʢʨʠʟʠʩʘ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʠ ʩʠʣʴʥʦ ʦʩʣʘʙʣʘ, ʝʚʨʦʧʝʡʩʢʠʡ ʛʘʟʦʚʳʡ ʨʳʥʦʢ ʩʥʠʟʠʣʩʷ, ʘ ʜʦʣʷ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʘʩʴ. ɺʦ-ʚʪʦʨʳʭ, ʧʦʜ ʚʣʠʷʥʠʝʤ çʩʣʘʥʮʝʚʦʡ ʨʝʚʦʣʶʮʠʠè ʉʐɸ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʘʥʮʝʚʳʡ 

ʛʘʟ ʚʤʝʩʪʦ ʫʛʣʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʵʢʩʧʦʨʪʫ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʤʝʨʠʢʘʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʜʦʣʷ ʈʦʩʩʠʠ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʛʘʟʦʚʦʤ ʨʳʥʢʝ ʫʤʝʥʴʰʠʣʘʩʴ, ʦʙʦʟʥʘʯʠʚ ʜʘʣʴʥʝʡʰʠʝ 

ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʢʪʠʚʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʠʪʘʡʩʢʦ-ʨʫʩʩʢʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ, ʨʘʩʰʠʨʝʥʠʝ 

ʵʢʩʧʦʨʪʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʂʠʪʘʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʜʠʚʝʨʩʠʬʠʢʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʈʦʩʩʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʧʨʦʜʦʣʞʘʷ ʠʤʧʦʨʪ ʥʝʬʪʠ ʠʟ ʩʪʨʘʥ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ, ɸʬʨʠʢʠ ʠ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ, ʂʠʪʘʡ ʜʦʣʞʝʥ ʦʪʢʨʳʚʘʪʴ 

ʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʠʤʧʦʨʪʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʨʘʜʠ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ, ʂʠʪʘʶ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʨʝʩʫʨʩʳ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʥʝʨʛʦʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ ʧʦʩʪʘʚʦʢ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝʬʪʠ ʠ ʛʘʟʘ. ʂʠʪʘʡʩʢʦ-ʨʦʩʩʠʡʩʢʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʪ ʂʠʪʘʶ ʝʱʝ ʦʜʠʥ ʩʪʘʙʠʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʧʦʩʪʘʚʦʢ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʝ ʠ 

ʩʪʘʙʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʂʠʪʘʷ. ʂʠʪʘʡʩʢʦ-ʨʦʩʩʠʡʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʤʦʞʝʪ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʪʴ ʫʢʨʝʧʣʝʥʠʶ ʧʨʘʚʘ ʛʦʣʦʩʘ ʜʚʫʭ ʛʦʩʫʜʘʨʩʪʚ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ ʨʝʩʫʨʩʦʚ, ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʩʪʠ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʧʦʪʝʨʴ ʠ ʩʥʠʞʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʝʙʘʥʠʡ ʮʝʥ ʥʘ ʥʝʬʪʴ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʦʙʣʘʩʪʠ ʥʝʬʪʠ ʠ ʛʘʟʘ 

ʦʢʘʟʳʚʘʝʪ ʩʦʜʝʡʩʪʚʠʝ ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʮʚʝʪʘʥʠʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʨʝʛʠʦʥʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʫʱʝʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʣʠʰʝʥʦ ʠʟʲʷʥʦʚ, ʥʦ ʧʝʨʩʧʝʢʪʠʚʳ ʢʠʪʘʡʩʢʦ-ʨʦʩ-

ʩʠʡʩʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʟʥʘʯʠʪʝʣʴʥʳ. ʄʦʞʥʦ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʢʠʪʘʡʩʢʦ-ʨʦʩʩʠʡʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʦ ʚʩʪʫʧʠʪ ʚ ʥʦʚʫʶ ʵʨʫ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʘʷ ʧʨʠʥʝʩʝʪ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ ʣʠʰʴ ʚʳʛʦʜʫ.  
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çʊʆɺɸʈʅʆ-ʈʓɹʅʆɽ ʍʆɿʗʁʉʊɺʆè ʂɸʂ ʇɽʈʉʇɽʂʊʀɺʅʆɽ ʅɸʇʈɸɺʃɽʅʀɽ ʈɸɿɺʀʊʀʗ 

çɿɽʃɽʅʆʁ ʕʂʆʅʆʄʀʂʀè ɺ ʉɽɺɽʈʆ-ʂɸɿɸʍʉʊɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 
 

 ʇ.ʉ. ɼʤʠʪʨʠʝʚ1, ʀ.ɸ. ʌʦʤʠʥ2, ɸ.ɾ. ɸʙʝʣʴʤʘʞʠʥʦʚʘ3 
1 ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 2 ʤʘʛʠʩʪʨ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 3 ʫʯʝʥʠʮʘ 11 ʢʣʘʩʩʘ 

1, 2 ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ. ʂʦʟʳʙʘʝʚʘ, 
3 ɻʦʨʦʜʩʢʘʷ ʢʣʘʩʩʠʯʝʩʢʘʷ ʛʠʤʥʘʟʠʷ ʠʤ. ʉʘʬʫʘʥʘ ʐʘʡʤʝʨʜʝʥʦʚʘ (ʇʝʪʨʦʧʘʚʣʦʚʩʢ), ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʝʨʝʭʦʜ ʥʘ ʦʟʝʨʥʦ-ʪʦʚʘʨʥʦʝ ʨʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ɼʣʷ ʨʘʩʯʝʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯ-

ʥʳʭ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʭ ʥʘ ʬʦʨʤʳ ʦʟʝʨʥʦ-ʪʦʚʘʨʥʦʛʦ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʦʜʦʝʤʦʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ɹ. ʊʘʨʘʥʛʫʣ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʝʨʥʦ-ʪʦʚʘʨʥʦʝ ʨʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʧʨʠʨʦʩʪ ʠʭʪʠʦʤʘʩʩʳ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ʊʝʭʥʦʣʦʛʠʷ ʪʦʚʘʨʥʦʛʦ ʦʟʝʨʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʘʶʱʠʭ 

ʪʝʭʥʠʯʝʩʢʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʤʝʣʠʦʨʘʮʠʶ ʦʟʝʨ, ʠʭ ʨʝʛʫʣʷʨʥʦʝ ʟʘʨʳʙʣʝʥʠʝ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʬʠʢʘʮʠʦʥʥʳʭ 

ʤʝʨ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʳʙʦʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʜʨ., ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʳʭ ʥʫʞʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʘʧʠʪʘʣʦ-

ʚʣʦʞʝʥʠʷ ʠ ʚʨʝʤʷ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʦʟʝʨʥʦ-ʪʦʚʘʨʥʦʛʦ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʟʜʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɺ ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʚʳʨʘʱʠʚʘʥʠʶ ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ (ʢʘʨʧʘ, ʩʠʛʦʚʳʭ 

ʠ ʜʨ.). ɼʣʷ ʵʪʦʛʦ ʝʩʪʴ ʚʩʝ ʫʩʣʦʚʠʷ: ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʝʤʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʙʘʟʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʩʘʜʦʯ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [4, ʩ. 84-89]. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʨʘʩʣʠ ʪʦʚʘʨʥʦʛʦ 

ʨʳʙʦʚʦʜʩʪʚʘ ʙʳʣʘ ʧʨʠʥʷʪʘ çʇʨʦʛʨʘʤʤʘ ʧʦ ʨʘʟʚʠʪʠʶ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʥʘ 

2013-2020 ʛʦʜʳ çɸɻʈʆɹʀɿʅɽʉ ï 2020è. 

ʈʘʟʚʠʪʠʝ ʨʳʙʥʦʡ ʦʪʨʘʩʣʠ, ʠʟʲʷʪʠʝ ʨʳʙʥʳʭ ʨʝʩʫʨʩʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤ, ʧʦʜʯʠʥʝʥʦ 

ʧʨʠʥʮʠʧʫ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʙʦʩʥʦʚʘʥʠʝ ʜʦʣʞʥʦ ʜʘʚʘʪʴʩʷ ʧʦ ʢʘʞ-

ʜʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʦʜʦʝʤʫ [2, ʩ. 107-111]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʡ ʨʳʙʦʧʨʦʜʫʢʮʠʠ ʚʦʜʦʝʤʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʙʦʪʳ ʅ.ʄ. ɹʝʩʩʦʥʦʚʘ,  

ʖ.ɸ. ʇʨʠʚʷʟʝʥʮʝʚʘ ʠ çʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠè [5, ʩ. 19].  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʦʜʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʭʠʱʥʠʢʦʚ ʠʭʪʠʦʬʘʛʦʚ ɺ.ʅ. ɸʙʨʦʩʦʚ ʧʨʝʜʣʦʞʠʣ ʬʦʨʤʫʣʫ:  

 

 

     (1) 

 

ʛʜʝ ʍʠʱ ï ʧʨʦʜʫʢʮʠʷ ʭʠʱʥʠʢʦʚ-ʠʭʪʠʦʬʘʛʦʚ ʢʛ/ʛʘ, ʈ ï ʨʘʩʯʝʪʥʘʷ ʧʨʦʜʫʢʮʠʷ çʤʠʨʥʳʭè ʨʳʙ ʢʛ/ʛʘ, ʈ1 ï ʞʝʣʘʪʝʣʴ-

ʥʘʷ ʧʨʦʤʳʩʣʦʚʘʷ ʧʨʦʜʫʢʮʠʷ çʤʠʨʥʳʭè ʨʳʙ ʢʛ/ʛʘ, 3 ï ʢʦʨʤʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʠʭʪʠʦʬʘʛʦʚ [1, ʩ. 225]. 

ʇʨʘʢʪʠʯʝʩʢʠ ʵʣʝʢʪʨʦʥʥʘʷ ʤʦʜʝʣʴ ʙʳʣʘ ʦʧʨʦʙʦʚʘʥʘ ʥʘ ʧʨʠʤʝʨʝ ʦʟʝʨʘ ɹ. ʊʘʨʘʥʛʫʣ [3]. ʆʟʝʨʦ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʩʠʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʉʂʆ. ɽʛʦ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 3400 ʛʘ. ɻʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʟʝʨʘ ɹ. ʊʘʨʘʥʛʫʣ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʫʯʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʆʆ çʕʢʦʩʬʝʨʘè, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 

ʂʦʨʤʦʚʘʷ ʙʘʟʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʝʤʦʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 
ɹ. ʊʘʨʘʥʛʫʣ  ʌʠʪʦʧʣʘʥʢʪʦʥ ɿʦʦʧʣʘʥʢʪʦʥ ɿʦʦʙʝʥʪʦʩ 

ʙʠʦʤʘʩʩʘ, ʤʛ/ʤ3 ʯʠʩʣʝʥʥʦʩʪʴ, 

ʪʳʩ. ʵʢʟ./ʤ3 

ʙʠʦʤʘʩʩʘ, ʛ/ʤ3 ʯʠʩʣʝʥʥʦʩʪʴ, 

ʵʢʟ./ʤ2 

ʙʠʦʤʘʩʩʘ, 

ʛ/ʤ2 

ʇʨʠʙʨʝʞʥʘʷ ʟʦʥʘ 10,8 299,5 1,79 2288 2,8 

ʆʪʢʨʳʪʘʷ ʟʦʥʘ 6,9 156,2 1,7 571 0,71 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ 8,85  1,75  1,75 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. ɺʩʝ ʨʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʇʂ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤʳ çExcelè, ʨʠʩʫʥʦʢ 1. 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʦʜʦʝʤʘ

ʇʣʦʱʘʜʴ, ʛʘ 3400

ʉʨʝʜʥʷʷ ʛʣʫʙʠʥʘ, ʤ3

ʉʪʝʧʝʥʴ ʟʘʨʦʩʪʘʝʤʦʩʪʠ, %15

ʇʨʠʙʨʝʞʥʘʷ ʟʦʥʘ

ʆʪʢʨʳʪʘʷ ʟʦʥʘ

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ

ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʭ ʨʳʙ 

(ʬʠʪʦʬʘʛʦʚ) 30 605,4

ʧʣʘʥʢʪʦʬʘʛʦʚ 17 799,0

ʙʝʥʪʦʬʘʛʦʚ 11 934,0

ʭʠʱʥʠʢʦʚ 46 929,9

2,8

1,7

ɹʦʣʴʰʦʡ ʊʘʨʘʥʛʫʣ

ʂʦʨʤʦʚʘʷ ʙʘʟʘ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʚʦʜʦʝʤʘ:

ʄʝʩʪʦ ʦʪʙʦʨʘ ʧʨʦʙʌʠʪʦʧʣʘʥʢʪʦʥɿʦʦʧʣʘʥʢʪʦʥɿʦʦʙʝʥʪʦʩ

ʙʠʦʤʘʩʩʘ, ʛ/ʤ
3

8,85

10,8

ɼʘʥʥʳʡ ʚʦʜʦʝʤ ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʝʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ ʠʭʪʠʦʤʘʩʩʳ (ʢʛ):

0,71

ʙʠʦʤʘʩʩʘ, ʛ/ʤ
2

1,745

1,79

6,9

ʙʠʦʤʘʩʩʘ, ʤʛ/ʤ
3

1,755

 
 

ʈʠʩ. 1. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʝʞʝʛʦʜʥʦʛʦ ʧʨʠʨʦʩʪʘ ʠʭʪʠʦʤʘʩʩʳ 

(ʧʦʢʘʟʘʪʝʣʠ ʚ ʚʳʜʝʣʝʥʥʳʭ ʷʯʝʡʢʘʭ ʠʟʤʝʥʷʶʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ, ʦʩʪʘʣʴʥʳʝ ï ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ) 
 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʤʦʜʝʣʠ, ʟʥʘʷ ʦʩʥʦʚʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʦʝʤʘ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ, ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʝʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ ʠʭʪʠʦʤʘʩʩʳ ʩʧʦʩʦ-

ʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ ʚʦʜʦʝʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʥʝ 

ʪʦʣʴʢʦ ʚʠʜʳ ʨʳʙ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʧʨʦʢʦʨʤʠʪʴʩʷ ʚ ʚʦʜʦʝʤʝ, ʥʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʟʘʨʳʙʣʝʥʠʷ. ʊʘʢ ʢʘʢ ʯʨʝʟʤʝʨʥʦʝ ʧʝʨʝʟʘʨʳʙʣʝʥʠʝ ʧʨʠʚʝʜʝʪ ʢ ʧʦʜʨʳʚʫ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʚʦʜʦʝʤʘ, ʯʪʦ 

ʥʝʤʠʥʫʝʤʦ ʧʨʠʚʝʜʝʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʫʛʦʨʦʩʣʳʭ ʬʦʨʤ ʠʭʪʠʦʬʘʫʥʳ, ʘ, ʚʦʟʤʦʞʥʦ, ʠ ʤʘʩʩʦʚʦʤʫ ʟʘʤʦʨʫ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ ʠʭʪʠʦʤʘʩʩʳ ʚ ʧʦʣʠʢʫʣʴʪʫʨʝ ʥʘ ʦʟʝʨʝ ɹ. ʊʘʨʘʥʛʫʣ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 

106,6 ʪʦʥʥ [4, ʩ. 84-89]. 

ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʸʤʦʚ ʷʚʣʷ-

ʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʧʨʦʩʪʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʳʙʥʳʭ ʟʘʧʘʩʦʚ ʢ ʩʦʟʜʘʥʠʶ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʨʳʙʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʥʘ ʦʟʝʨʘʭ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ.  

ʇʦ ʧʨʦʝʢʪʥʳʤ ʨʘʩʯʝʪʘʤ, ʩʨʝʜʥʷʷ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʝʨ ʚ ʭʦʟʷʡʩʪʚʘʭ ʤʦʞʝʪ ʙʳʪʴ ʜʦʚʝʜʝʥʘ ʜʦ 75-100 

ʢʛ/ʛʘ. ʏʘʩʪʴ ʦʟʝʨʥʦʡ ʧʣʦʱʘʜʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʦʜ ʪʦʚʘʨʥʦʝ ʨʳʙʦʚʦʜʩʪʚʦ ʩ ʯʘʩʪʠʯʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ 

ʠʭʪʠʦʬʘʫʥʳ, ʧʫʪʝʤ ʟʘʨʳʙʣʝʥʠʷ ʠʭ ʮʝʥʥʳʤʠ ʚʠʜʘʤʠ ʨʳʙ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʇʝʨʝʭʦʜ ʥʘ ʬʦʨʤʳ ʚʝʜʝʥʠʷ ʦʟʝʨʥʦ-ʪʦʚʘʨʥʦʛʦ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʙʫʜʝʪ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʠ ʩʦʮʠʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ. 

2. ʈʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ, ʢʦʪʦʨʳʝ ʧʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝ-
ʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦʜʭʦʜʷʪ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʮʝʥʥʳʭ ʧʦʨʦʜ ʨʳʙ, ʤʦʞʥʦ ʧʦʨʝʢʦʤʝʥʜʦʚʘʪʴ ʟʘʨʳʙʣʝʥʠʝ ʩʠʛʦ-

ʚʳʤʠ ʧʦʨʦʜʘʤʠ ʨʳʙ, ʘ ʪʘʢʞʝ ʢʘʨʧʦʤ. ʊ.ʝ., ʦʩʦʙʝʥʥʦʩʪʠ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʭʦʜ ʥʘ ʦʟʝʨʥʦ-ʪʦʚʘʨʥʦʝ ʨʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ. 

3. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʠʪ ʨʘʩʩʯʠʪʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʜʦʝʤʘ ʩ 
ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʝʛʦ ʥʘ ʬʦʨʤʳ ʦʟʝʨʥʦ-ʪʦʚʘʨʥʦʛʦ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʇʨʠʚʝ-

ʜʝʥʥʳʡ ʧʨʠʤʝʨ ʩ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʜ-

ʪʚʝʨʞʜʘʝʪ ʵʪʦ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʟʜʘʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 
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Abstract. The transition to the lake fishery is one the main elements for stable economic and social development 

of agroindustrial complex and rural areas of the Republic of Kazakhstan. On the example of B. Tarangul ï a promising 

pond in North Kazakhstan region, a mathematical model was created to evaluate the cost advantage of fishery ponds 

taking into account various conditions and factors at the transition to the lake fishery. 

Keywords: lake fishery, mathematical model, biological productivity, ichtyomass growth, food security, econom-

ical efficiency. 
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ɺʃʀʗʅʀɽ ʉʊɸɹʀʃʔʅʆʉʊʀ ʈɸɿɺʀʊʀʗ 

ʕʂʆʅʆʄʀʏɽʉʂʆʁ ʉʀʉʊɽʄʓ ʅɸ ʉʋʑɽʉʊɺʆɺɸʅʀɽ ʗɺʃɽʅʀʗ 

ʇɸʈʀʊɽʊɸ ʇʆʂʋʇɸʊɽʃʔʅʆʁ ʉʇʆʉʆɹʅʆʉʊʀ ɺɸʃʖʊʓ 
 

 ɸ.ʉ. ɼʦʚʛʘʥʴ, ʢʘʥʜʠʜʘʪ ʥʘʫʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʜʦʮʝʥʪ 

ɼʦʥʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʝʥʠʷ, ɼʦʥʝʮʢʘʷ ʅʘʨʦʜʥʘʷ ʈʝʩʧʫʙʣʠʢʘ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʚʦʩʧʨʝʧʷʪʩʪʚʦʚʘʥʠʷ ʨʘʟʚʠʪʠʶ ʧʘʨʠʪʝʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʘʣʶʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʬʘʢ-

ʪʦʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʛʦʩʫʜʘʨʩʪʚ. ɺʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʦʙʣʝʤ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʚʘʣʶʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʵʢʦʥʦʤʠʢʝ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʩʪʦʠʤʦʩʪʠ ʜʝʥʝʛ ʥʘ ʫʨʦ-

ʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʘʡʜʝʥʳ ʧʫʪʠ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʙʘ-

ʣʘʥʩʘ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʩ ʨʝʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʠʪʝʪ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʬʠʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ, ʵʢʦʥʦʤʠʢʘ, ʬʠʥʘʥʩʦʚʳʡ 

ʘʥʘʣʠʟ, ʨʳʥʦʢ. 

 

ʆʩʥʦʚʦʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʘʨʠʪʝʪʘ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʘʣʶʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʝ ʣʶʙʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʝʟ ʩʦʤʥʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʢʨʝʧʢʠʡ ʠ ʫʩʪʦʡʯʠʚʳʡ ʢʫʨʩ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʜʨʫʛʠʤ ʚʘʣʶʪʥʳʤ ʥʦʤʠʥʘʣʘʤ. ɼʘʥʥʦʝ ʧʨʘʚʠʣʦ ʷʚʣʷʝʪʩʷ ʘʢʩʠʦʤʦʡ, ʢʦʪʦʨʘʷ ʥʝ ʪʨʝʙʫʝʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. 

ʅʦ, ʟʘʯʘʩʪʫʶ, ʩʠʪʫʘʮʠʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ (ʦʩʦʙʝʥʥʦ ʚ ʬʠʥʘʥʩʦʚʦʤ) ʧʦʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠʤʝʝʪ 

ʜʠʥʘʤʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʝʪʩʷ. ʀʟʤʝʥʯʠʚʘʷ ʧʨʠʨʦʜʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʦʥʷʪʴ, ʧʣʦʭʦ ʵʪʦ ʠʣʠ ʭʦʨʦʰʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʧʨʦʩʪʝʡʰʠʡ ʘʥʘʣʠʟ ʩʠʪʫʘʮʠʠ, ʠ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʧʦ-

ʣʦʞʠʪʝʣʴʥʦʝ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪ ʟʘʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥ-

ʥʦʛʦ ʥʦʨʤʘʪʠʚʘ.  

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʚʩʸ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ, ʥʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʩʸ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʤʥʦʛʦ ʩʣʦʞʥʝʝ, 

ʯʝʤ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ. 

ʇʦʥʷʪʠʝ ʢʨʝʧʢʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʢʫʨʩʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ ʚ ʥʦʤʠʥʘʣʝ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʩʦʭʨʘʥʝʥʠʝ ʪʝ-

ʢʫʱʝʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʙʦʛʘʪʩʪʚʘ (ʢʦʪʦʨʦʝ ʙʳʣʦ ʨʘʥʝʝ ʥʘʢʦʧʣʝʥʦ ʥʘʮʠʝʡ) ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʧʨʝʞʥʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. 

ʅʦ, ʫʯʠʪʳʚʘʷ ʩʪʨʝʤʣʝʥʠʝ ʦʙʱʝʩʪʚʘ ʨʘʟʚʠʚʘʪʴʩʷ, ʘ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʠ, ʫʜʝʨʞʠʚʘʪʴ ʢʫʨʩ ʥʘʮʠʦ-

ʥʘʣʴʥʦʡ ʚʘʣʶʪʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʘ ʦʩʥʦʚʝ ʟʘʩʣʫʛ ʧʨʦʰʣʳʭ ʣʝʪ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʊʦʣʴʢʦ ʥʝʧʨʝʨʳʚʥʦʝ ʧʦʜʜʝʨ-

ʞʠʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʤʦʛʫʪ ʩʦʭʨʘʥʠʪʴ ʥʘʢʦʧʣʝʥʥʳʝ ʨʘʥʝʝ ʙʦʛʘʪʩʪʚʘ ʥʘʮʠʠ, 

ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʢʫʨʩ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʯʝʤ ʵʬʬʝʢʪʠʚʥʝʝ ʨʘʙʦʪʘʝʪ ʵʢʦ-

ʥʦʤʠʢʘ ʛʦʩʫʜʘʨʩʪʚʘ, ʪʝʤ ʢʨʝʧʯʝ ʠ ʫʩʪʦʡʯʠʚʝʝ ʢʫʨʩ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ [8]. 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʵʢʦʥʦʤʠʢʝ ʣʶʙʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʸʪ ʧʨʝʜʧʦʩʳʣʢʠ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʘʙʠʣʴʥʦʡ ʬʠʥʘʥʩʦʚʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʦʡ ʦʙʝʩʧʝʯʠʪʴ ʪʝʢʫ-

ʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʢʦʤʬʦʨʪʥʦʡ ʞʠʟʥʠ. 

ʉʦʙʣʶʜʝʥʠʝ ʧʘʨʠʪʝʪʘ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʝʞʜʫ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʦʡ ʠ ʚʘʣʶʪʘʤʠ ʜʨʫʛʠʭ 

ʛʦʩʫʜʘʨʩʪʚ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ [9]. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʸ, ʩʢʘʟʘʥʥʦʝ ʨʘʥʝʝ, ʠʤʝʝʪ ʚʦʧʣʦʱʝʥʠʝ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ. ʊʘʢ, ʥʝʢʦʪʦʨʳʝ ʛʦʩʫʜʘʨ-

ʩʪʚʘ ʟʘʧʘʜʥʦʡ ɽʚʨʦʧʳ (ɸʥʛʣʠʷ, ʌʨʘʥʮʠʷ, ɻʝʨʤʘʥʠʷ, ʀʪʘʣʠʷ, ɸʚʩʪʨʠʷ, ɹʝʣʴʛʠʷ, ɻʦʣʣʘʥʜʠʷ, ɼʘʥʠʷ ʠ ʧʨ.) ʠʤʝʶʪ ʚ 

ʦʩʥʦʚʝ ʩʚʦʠʭ ʵʢʦʥʦʤʠʢ ʨʘʟʚʠʪʳʡ ʬʠʥʘʥʩʦʚʳʡ ʨʝʛʫʣʷʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʚʠʜʝ ʙʘʥ-

ʢʦʚʩʢʦʛʦ ʩʝʛʤʝʥʪʘ. ɸʥʘʣʠʟʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʢʘʞ-

ʜʦʡ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʪʨʘʥ ʙʝʩʩʤʳʩʣʝʥʥʦ, ʧʦʩʢʦʣʴʢʫ ʥʘʛʣʷʜʥʳʡ ʧʨʠʤʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʜʘʥʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚ ʚ ʪʦʚʘʨʥʦʡ ʩʝʪʠ ʛʦʩʫʜʘʨʩʪʚ ʛʨʫʧʧʳ ʆʕʇ ʫʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʳʡ ʨʦʩʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʜʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ. ʉʪʘʙʠʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʨʘʙʦʪʢʝ ʛʨʘʥʠʮ ʢʦʣʝʙʘʥʠʷ ʜʣʷ ʬʠʥʘʥʩʦ-

ʚʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. ʏʝʤ ʨʘʟʚʠʪʝʝ ʵʢʦʥʦʤʠʢʘ, ʪʝʤ ʫʞʝ ʵʪʠ ʛʨʘʥʠʮʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʷ ʧʨʝʜʝʣʳ ʨʦʩʪʘ 

ʠ ʧʘʜʝʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʘʤʦʡ ʵʢʦʥʦʤʠʢʠ, ʬʦʨʤʠ-

ʨʫʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʨʝʜʘ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʨʘʙʦʪʢʝ ʢʦʥʢʨʝʪʥʳʭ ʧʨʘʚʠʣ ʠ ʟʘʢʦʥʦʚ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʪʦʤ ʯʠʩʣʝ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ʵʢʦʥʦʤʠʢʠ. 

ɺʩʸ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ, ʠʤʝʶʱʝʝ ʩʪʘʙʠʣʴʥʦ ʨʘʟʚʠʚʘʶʱʫʶʩʷ ʵʢʦʥʦʤʠʢʫ, ʠʤʝʝʪ 

ʨʘʟʚʠʪʳʡ ʙʘʥʢʦʚʩʢʠʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʘʣʴʥʝʡʰʝʤʫ ʝʸ ʨʘʟʚʠʪʠʶ ʧʦʩʨʝʜʩʪʚʦʤ ʢʨʝʜʠʪʦ-

ʚʘʥʠʷ ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʦʚ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ. ʇʨʠʯʸʤ ʫʩʣʦʚʠʷ ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ 

ʠʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚ ʪʘʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝ ʙʫʜʫʪ ʥʘʤʥʦʛʦ ʤʷʛʯʝ, ʯʝʤ ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʩ ʩʣʘʙʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʵʢʦ-

ʥʦʤʠʢʦʡ ʟʘ ʩʯʸʪ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʫʰʢʠ, ʬʦʨʤʠʨʫʝʤʦʡ ʠʟ ʙʦʣʝʝ ʨʘʥʥʠʭ ʥʘʢʦʧʣʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʵʢʦʥʦʤʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ. 
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ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʜʘʥʥʦʤʫ ʷʚʣʝʥʠʶ, ʩʪʨʘʥʳ ʟʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʠʤʝʶʪ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʡ ʙʘʥʢʦʚʩʢʠʡ ʩʝʢ-

ʪʦʨ ʵʢʦʥʦʤʠʢʠ, ʥʘ ʢʦʪʦʨʦʤ ʟʘʚʷʟʘʥʦ ʥʝ ʤʝʥʝʝ 70 % ʥʘʩʝʣʝʥʠʷ ʵʪʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʬʠ-

ʥʘʥʩʦʚʳʝ ʦʧʝʨʘʮʠʠ ʩ ʧʦʤʦʯʴʶ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʛʤʝʥʪʘ (ʠʧʦʪʝʯʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ, ʘʚʪʦʢʨʝʜʠʪʦʚʘʥʠʝ, ʟʘʣʦʛʦʚʳʝ 

ʦʧʝʨʘʮʠʠ, ʩʪʨʘʭʦʚʘʥʠʝ ʠ ʪ.ʜ.). 

ʉʠʪʫʘʮʠʷ ʚ ʉʐɸ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʝʚʨʦʧʝʡʩʢʦʡ, ʧʦʩʢʦʣʴʢʫ ʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʢʠ ʜʘʥʥʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʘ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʪʨʠʮʘ-

ʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʩʝʛʤʝʥʪ ʚ ʵʢʦʥʦʤʠʢʝ ʉʐɸ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʳʣ ʧʝʨʝʤʝ-

ʱʸʥ ʚ ʩʨʘʥʳ ʘʟʠʘʪʩʢʦ-ʪʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʪʝʤ ʩʘʤʳʤ ʣʠʰʠʚ ʘʤʝʨʠʢʘʥʩʢʫʶ ʵʢʦʥʦʤʠʢʫ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʘ ʛʣʘʚʥʦʝ ï ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ [1]. 

ʆʜʥʘʢʦ, ʦʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʘʤʝʨʠʢʘʥʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʡ ʬʠʥʘʥʩʦ-

ʚʳʡ ʠʥʩʪʠʪʫʪ ʩʪʨʘʥʳ ï ʌʝʜʝʨʘʣʴʥʳʡ ʨʝʟʝʨʚ ʉʐɸ, ʦʙʣʘʜʘʶʱʠʡ ʤʦʥʦʧʦʣʠʝʡ ʥʘ ʚʳʧʫʩʢ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʚʘʣʶʪʳ. 

ʆʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʳʧʫʩʢʦʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʚʘʣʶʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦʟʚʦʣʷʝʪ ʌʝʜʝʨʘʣʴʥʦʤʫ ʨʝʟʝʨʚʫ ʧʨʦʚʦ-

ʜʠʪʴ ʧʦʣʠʪʠʢʫ ʬʠʥʘʥʩʦʚʦʡ ʵʤʠʩʩʠʠ ʙʝʟ ʥʝʷʚʥʦʛʦ ʟʦʣʦʪʦʛʦ ʠʣʠ ʪʦʚʘʨʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [10]. 

ɹʝʩʢʦʥʪʨʦʣʴʥʘʷ ʬʠʥʘʥʩʦʚʘʷ ʵʤʠʩʩʠʷ ʌʝʜʝʨʘʣʴʥʳʤ ʨʝʟʝʨʚʦʤ ʩʦʟʜʘʣʘ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʣʠʯʥʳʭ ʬʠ-

ʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʚ ʩʪʨʘʥʝ ʠ ʟʘ ʝʸ ʧʨʝʜʝʣʘʤʠ, ʦʜʥʘʢʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʉʐɸ ʠʩʢʫʩʩʪʚʝʥʥʦ ʣʠʰʝʥʘ ʠʥʬʣʷ-

ʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʣʴʟʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʠʜʞʘ ʩʪʘʙʠʣʴʥʦʡ ʠ ʫʩʧʝʰʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʦʤ. ɺ ʦʩʥʦʚʫ ʠʤʠʜʞʘ ʪʘʢʞʝ ʚʭʦʜʠʪ ʧʦʜʜʝʨʞʠʚʘʥʠʝ ʧʘʨʠʪʝʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦ-

ʩʪʠ ʜʦʣʣʘʨʘ ʢ ʜʨʫʛʠʤ ʚʘʣʶʪʥʳʤ ʥʦʤʠʥʘʣʘʤ, ʧʨʠ ʵʪʦʤ ʧʘʨʠʪʝʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʜʦʣʣʘʨʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʛʠʧʝʨʩʪʘ-

ʙʠʣʴʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ [7]. 

ʅʝʜʦʩʪʘʪʢʦʤ ʚʝʜʝʥʠʷ ʪʘʢʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʣʛʦʚʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʝʨʝʜ ʩʪʨʘʥʘʤʠ-

ʧʦʩʪʘʚʱʠʢʘʤʠ ʧʨʦʠʟʚʦʜʠʤʳʭ ʙʣʘʛ, ʯʪʦ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʦʜʥʦʟʥʘʯʥʦ ʧʨʠʚʝʜʸʪ ʢ ʜʝʬʦʣʪʫ ʚʩʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʉʐɸ ʠ ʨʘʟʨʫʰʝʥʠʶ ʚʩʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

ʉʪʦʠʤʦʩʪʴ ʢʘʞʜʦʡ ʠʟ ʚʘʣʶʪ ʛʨʫʧʧʳ ʩʪʨʘʥ ʆʕʇ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʚʘʣʶʪʝ ʥʝ ʠʤʝʝʪ ʪʘʢʦʛʦ 

ʩʜʝʨʞʘʥʥʦʛʦ ʚʘʣʶʪʥʦʛʦ ʢʦʨʠʜʦʨʘ. ʇʦʯʪʠ ʢʘʞʜʘʷ ʠʟ ʜʘʥʥʳʭ ʚʘʣʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʪʝʨʷʝʪ ʚ ʩʚʦʝʡ ʩʪʦʠʤʦʩʪʠ ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 20 ʣʝʪ. ʆʙʲʷʩʥʠʪʴ ʪʘʢʫʶ ʪʝʥʜʝʥʮʠʶ ʤʦʞʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʘʩʧʝʢʪʘʤʠ ʧʝʨʝʭʦʜʘ ʝʜʠʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʛʨʫʧʧʳ ʩʪʨʘʥ ʆʕʇ ʢ ʨʳʥʦʯʥʳʤ ʧʨʠʥʮʠʧʘʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʉʣʦʚʦʤ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʛʨʫʧʧʳ ʆʕʇ ʧʝʨʝʭʦʜ ʢ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ ʧʨʠʚʝʣ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʦʪ-

ʢʣʦʥʝʥʠʶ ʢʫʨʩʦʚ ʚʘʣʶʪ ʢ ʩʪʦʠʤʦʩʪʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʚʘʣʶʪʳ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ 

ʚʘʣʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʪʝʨʷʣʠ ʚ ʩʚʦʝʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ, ʠ ʧʨʦʜʦʣʞʘʶʪ ʩʪʨʝʤʠʪʝʣʴʥʦ ʜʝʰʝʚʝʪʴ. 

ʊʘʢ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʜʝʣʴʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʠʪʫʘʮʠʶ ʧʦ ʢʨʦʩʩ-ʢʫʨʩʫ ʚʘʣʶʪ ʢʘʞʜʦʡ ʠʟ ʩʪʨʘʥ ʛʨʫʧʧʳ ʆʕʇ 

(ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʝʭ ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ ʚ ʧʦʣʴʟʫ ʝʚʨʦ (EUR)).  

ʈʦʩʩʠʡʩʢʠʡ ʨʫʙʣʴ ʧʦʪʝʨʷʣ (ʧʦʜʝʰʝʚʝʣ) ʚ ʩʚʦʝʡ ʩʪʦʠʤʦʩʪʠ ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʚʘʣʶʪʝ 40,5 %. ʕʪʦ ʜʦʩʪʘ-

ʪʦʯʥʦ ʩʠʣʴʥʳʡ ʪʝʤʧ ʤʦʥʝʪʘʨʥʦʡ ʠʥʬʣʷʮʠʠ. ʀʩʭʦʜʷ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʥʦʤʠʥʘʣʴʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ, ʢʘʞ-

ʜʳʡ ʛʨʘʞʜʘʥʠʥ ʈʦʩʩʠʠ ʪʝʧʝʨʴ ʤʦʞʝʪ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʧʨʠʦʙʨʝʪʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʯʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʝʛʦ ʪʦʣʢʘʝʪ ʥʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ ʪʨʫʜʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʝʞʥʝʛʦ 

ʫʨʦʚʥʷ ʞʠʟʥʠ. ʆʜʥʘʢʦ ʵʪʘ ʩʠʪʫʘʮʠʷ ʙʳʣʘ ʩʛʣʘʞʝʥʘ ʟʘ ʩʯʸʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʵʤʠʩʩʠʠ ʨʫʙʣʷ ʚ 

ʵʢʦʥʦʤʠʢʝ ʈʌ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʥʝ ʧʨʦʩʪʦ ʩʦʭʨʘʥʠʪʴ ʧʨʝʞʥʠʡ ʜʦʩʪʘʪʦʢ ʢʘʞʜʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʈʌ, ʥʦ ʠ ʚ ʥʝʢʦʪʦʨʦʤ 

ʩʤʳʩʣʝ ʧʦʚʳʩʠʪʴ ʝʛʦ ʧʫʪʸʤ ʠʥʜʝʢʩʠʨʦʚʘʥʠʷ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʵʢʦʥʦʤʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʇʘʨʠʪʝʪ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʛʦ ʨʫʙʣʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʠʤʝʝʪ ʪʚʸʨʜʳʭ ʧʦʟʠʮʠʡ, ʠ 

ʧʦʩʪʦʷʥʥʦ ʧʣʘʚʘʝʪ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʯʸʪ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʛʦ ʚʘʣʶʪʥʦʛʦ ʢʦʨʠʜʦʨʘ ʩʪʦʠ-

ʤʦʩʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʦʜʦʙʥʦʛʦ ʩʣʠʰʢʦʤ ʰʠʨʦʢʦʛʦ ʩʪʦʠʤʦʩʪʥʦʛʦ ʢʦʨʠʜʦʨʘ, ʫʜʝʨʞʘʪʴ 

ʧʘʨʠʪʝʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʚ ʪʦʚʘʨʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟ-

ʤʦʞʥʦ. ʇʘʨʠʪʝʪ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʙʘʥʢʦʚʩʢʦʤ 

ʩʝʛʤʝʥʪʝ ʵʢʦʥʦʤʠʢʠ (ʪ.ʝ. ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʬʠʥʘʥʩʦʚʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ), ʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʠ ʪʦʨʛʦʚʳʡ ʩʝʛ-

ʤʝʥʪ ʧʨʦʩʪʦ ʥʝ ʙʫʜʝʪ ʧʦʩʧʝʚʘʪʴ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʢʫʨʩʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʩʪʦʠʤʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ʚʘʣʶʪʳ ʜʦ 2008 ʛ. (ʦʯʝʚʠʜʥʦ ʚʧʣʦʪʴ ʜʦ 

ʥʘʯʘʣʘ ʚʩʝʤʠʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ) ʩʪʘʙʠʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʝʘʣʴʥʦʤ ʨʦʩʪʝ 

ɺɺʇ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʩʦʩʪʦʷʥʠʶ ʵʢʦʥʦʤʠʢʠ ʈʌ, ʘ ʪʘʢʞʝ ʢ ʤʠʨʦʚʦʡ ʵʢʦ-

ʥʦʤʠʢʝ. ʅʦ ʜʘʞʝ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ, ʧʘʨʠʪʝʪʥʦʛʦ ʝʸ ʩʦʩʪʦʷʥʠʷ ʢ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʡ ʚʘʣʶʪʝ ʜʦʩʪʠʯʴ ʢʨʘʡʥʝ ʪʷʞʝʣʦ ʚ ʚʠʜʫ ʰʠʨʦʢʦʛʦ ʚʘʣʶʪʥʦʛʦ ʢʦʨʠʜʦʨʘ ʩʪʦʠʤʦʩʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ. 

ʉʪʦʠʤʦʩʪʴ ʫʢʨʘʠʥʩʢʦʡ ʚʘʣʶʪʳ ʜʝʚʘʣʴʚʠʨʦʚʘʣʘ ʟʘ ʧʝʨʠʦʜ 2002-2014 ʛʛ. ʥʘ 169 %, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʢʠ ʜʘʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ɽʩʪʝʩʪʚʝʥʥʦ, ʜʝʚʘʣʴʚʘʮʠʷ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ ʙʳʣʘ ʥʝʦʙʭʦʜʠʤʳʤ ʰʘʛʦʤ ʜʣʷ ʩʜʝʨʞʠʚʘʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠʤʧʦʨʪʠʨʫʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʪʦʨʛʦʚʦʛʦ ʜʝʬʠʮʠʪʘ, ʚʳʟʚʘʥʥʦʛʦ ʨʘʟʥʠʮʝʡ ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʆʩʥʦʚʦʧʦ-

ʣʘʛʘʶʱʠʭ ʧʨʠʯʠʥ ʩʪʦʣʴ ʩʠʣʴʥʦʡ ʜʝʚʘʣʴʚʘʮʠʠ ʫʢʨʘʠʥʩʢʦʡ ʚʘʣʶʪʳ ʚʩʝʛʦ ʜʚʝ: ʧʝʨʚʘʷ ï ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʦʩʪʘʚʰʝʛʦʩʷ ʧʦ ʥʘʩʣʝʜʩʪʚʫ ʦʪ ʉʉʉʈ, ʚ ʚʠʜʫ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʩʪʦʣʴ 

ʩʣʦʞʥʳʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʫʟʣʘʤʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ; ʚʪʦʨʦʡ ï ʜʦʣʛʦʩʨʦʯʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʘ 

ʥʘ ʩʙʣʠʞʝʥʠʝ ʠ ʧʣʦʪʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩʦ ʩʪʨʘʥʘʤʠ ɽʉ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʝ ʧʝʨʝʭʦʜ ʢ ʩʪʘʥʜʘʨʪʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʛʣʘʤʝʥʪʘʤ ɽʉ. 

ɹʝʣʦʨʫʩʩʢʘʷ ʚʘʣʶʪʘ ʧʦʜʚʝʨʛʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʝʚʘʣʴʚʘʮʠʠ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʆʙʲʷʩ-



ISSN 2311-2158. The Way of Science. 2016. ˉ 2 (24). 

 
 

73 

 

ʥʷʪʴ ʪʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʚʘʣʶʪʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ɹʝʣʦʨʫʩʩʠʠ ʤʦʞʥʦ ʦʯʝʚʠʜʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚ ʵʢʦʥʦʤʠʢʝ, ʚʳʟʚʘʥ-

ʥʳʤʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʰʠʙʢʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʚʝʜʝʥʠʷ ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ɹʝʣʦʨʫʩʩʠʷ ʩʪʨʘʜʘʝʪ ʦʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʝʛʦ ʪʦʨʛʦʚʦʛʦ ʜʝʬʠʮʠʪʘ, ʚʳʟʚʘʥʥʦʛʦ ʧʦʩʪʦʷʥʥʦ ʧʦʚʳʰʘʶ-

ʱʠʤʩʷ ʫʨʦʚʥʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʧʨʦʜʫʢʮʠʠ (ʦʯʝʚʠʜʥʦ ʚ ʚʠʜʫ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʠ ʨʦʩʪʘ ʦʙʱʝʩʪʚʝʥ-

ʥʦʛʦ ʩʦʟʥʘʥʠʷ). 

ʇʘʨʠʪʝʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠ ʨʝʯʠ, 

ʧʦʩʢʦʣʴʢʫ ʥʘʮʠʦʥʘʣʴʥʘʷ ʚʘʣʶʪʘ ʜʘʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʜʝʚʘʣʴʚʠʨʫʝʪ ʩʢʘʯʢʘʤʠ, ʘ ʚ ʠʥʪʝʨʚʘʣʘʭ ʤʝʞʜʫ ʥʠʤʠ ʤʝʜ-

ʣʝʥʥʳʤ, ʥʦ ʫʚʝʨʝʥʥʳʤ ʥʠʩʭʦʜʷʱʠʤ ʪʝʤʧʦʤ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʚʘʣʴʚʘʮʠʷ ʙʝʣʦʨʫʩʩʢʦʛʦ ʨʫʙʣʷ ʦʜʥʘ 

ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ (112 % ʪʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ), ʯʪʦ ʚ ʩʫʤʤʝ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʧʨʠʪʝʩ-

ʥʝʥʠʷ ʨʘʟʚʠʪʠʷ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʦʪʧʫʛʠʚʘʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. 

ʄʦʣʜʘʚʩʢʘʷ ʬʠʥʘʥʩʦʚʘʷ ʩʠʩʪʝʤʘ ʧʦʜʚʝʨʞʝʥʘ ʚʥʝʰʥʝʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʜʘʚʣʝʥʠʶ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʠʭʦʨʘʜʦʯʥʦʡ ʢʫʨʩʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ. ʆʙʝʩʧʝʯʠʪʴ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʠʪʝʪʘ 

ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʪʦʚʘʨʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ ʤʦʣʜʘʚʩʢʘʷ ʵʢʦʥʦʤʠʢʘ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ (ʚ ʩʠʣʫ ʥʝʢʦʪʦʨʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ), ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʊʫʨʢʤʝʥʩʢʘʷ ʬʠʥʘʥʩʦʚʘʷ ʩʠʩʪʝʤʘ, ʥʘʦʙʦʨʦʪ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʠʟʥʘʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʦʠʤʦʩʪʥʦʛʦ ʢʫʨʩʘ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʣʣʘʨʘ ʉʐɸ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠʚʣʝʯʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ 

ʚ ʵʢʦʥʦʤʠʢʫ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʬʠʥʘʥʩʦʚʳʡ ʨʝʛʫʣʷ-

ʪʦʨ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʦ. ʇʘʨʠʪʝʪ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʪʦʚʘʨʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ 

ʜʦʩʪʠʛʥʫʪ ʟʘ ʩʯʸʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʳʯʘʛʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʘ ʪʘʢʞʝ ʙʣʘʛʦʜʘʨʷ ʬʠʥʘʥ-

ʩʦʚʳʤ ʨʝʟʝʨʚʘʤ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʘʢʦʧʣʝʥʥʳʤ ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ ʧʝʨʠʦʜʘʭ. 

ʉʪʨʝʤʣʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥ ʛʨʫʧʧʳ ʆʕʇ) ʚʦʡʪʠ ʚ 

ʩʦʩʪʘʚ ɽʉ ʧʨʦʜʠʢʪʦʚʘʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʩʪʦʠʤʦʩʪʠ ʝʚʨʦʧʝʡʩʢʦʡ ʚʘʣʶʪʳ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʳʚʘʝʪʩʷ 

ʥʘ ʦʛʨʦʤʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ɽʉ. ɼʦʣʛʦʚʨʝʤʝʥʥʳʡ ʙʠʟʥʝʩ-ʢʣʠʤʘʪ, ʩʫʱʝʩʪʚʫʶʱʠʡ ʚ ɽʉ, ʩʬʦʨʤʠ-

ʨʦʚʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ, ʟʘ ʩʯʸʪ ʧʘʨʠʪʝʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʝʚʨʦ ʢ ʜʦʣʣʘʨʫ ʉʐɸ ʚ ʪʦʚʘʨʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ, ʘ ʪʘʢʞʝ ʢ ʙʦʣʴ-

ʰʠʥʩʪʚʫ ʚʘʣʶʪ ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚ ʠ ʧʨʦʠʟʚʦʜʠʤʳʭ ʠʤʠ ʪʦʚʘʨʦʚ. ʇʦ ʩʫʪʠ, ʪʘʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ 

ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʚʝʩʪʠʮʠʝʡ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʮʝʣʷʭ ʨʘʟʚʠʪʠʷ ʵʢʦ-

ʥʦʤʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʝ ʚʭʦʜʷʱʝʛʦ ʚ ɽʉ. ʆʜʥʘʢʦ, ʮʝʥʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʧʣʘʪʬʦʨʤʳè ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʥʠʝ ʩʠ-

ʩʪʝʤʳ ʧʘʪʝʥʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʘʢʪʠʢʫʶʱʝʛʦʩʷ ʚ ɽʉ. 

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʧʘʨʠʪʝʪ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʘʣʶʪ ʚ ʪʦʚʘʨʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ ʷʚʣʷʝʪʩʷ ʩʣʝʜ-

ʩʪʚʠʝʤ ʩʪʘʙʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʠ ʟʘʣʦʛʦʤ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʛʦʩʫ-

ʜʘʨʩʪʚʘ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ. 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ɸʙʜʫʣʘʥʦʚ, ʀ. ɽ. ʇʦʣʠʪʠʯʝʩʢʘʷ ʵʢʦʥʦʤʠʢʘ / ʀ. ɽ. ɸʙʜʫʣʘʥʦʚ // ʂʘʟʘʥʴ : ʃʀ, 2010. ï 414 ʩ. 

2. ɼʠʥʘʤʠʢʘ ʢʫʨʩʘ EUR/BYR. ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ : https://www.google.com/finance?q=usdbyr 

&ei=oxBMVIDuBZDCwAOiuICwAg. 

3. ɼʠʥʘʤʠʢʘ ʢʫʨʩʘ EUR/RUB. ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ : https://www.google.com/finance?q=usdrub. 

4. ɼʠʥʘʤʠʢʘ ʢʫʨʩʘ EUR/UAH. ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ : https://www.google.com/finance?q= 

usduah&ei=xg5MVKihNpTXwAOth4G4CQ. 

5. ɼʠʥʘʤʠʢʘ ʢʫʨʩʘ EUR/USD. ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ : http://news.yandex.ua/quotes/6.html. 

6. ɼʠʥʘʤʠʢʘ ʢʫʨʩʘ USD/EUR. ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ : http://news.yandex.ua/quotes/30.html. 

7. ʂʦʥʦʥʦʚ, ʇ. ʇ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʤʠʨʘ / ʇ. ʇ. ʂʦʥʦʥʦʚ // ɹʝʣʛʦʨʦʜ : ɸʩʪʘ, 2012. ï 319 ʩ. 

8. ʄʘʢʘʨʯʝʥʢʦ, ʉ. ɸ. ɺʘʣʶʪʥʳʡ ʤʝʭʘʥʠʟʤ / ʉ. ɸ. ʄʘʢʘʨʯʝʥʢʦ // ʅʦʚʳʡ ʤʠʨ. ï ʄ. : ʈʝʘʣ, 2012. ï ʉ. 202ï203. 

9. ʄʝʨʠʥʘ, ʖ. ɺ. ʕʢʦʥʦʤʠʢʘ / ʖ. ɺ. ʄʝʨʠʥʘ // ʂʠʝʚ : ʖʛ, 2007. ï 299 ʩ. 

10. ʌʝʜʠʥʘ, ɸ. ʃ. ʌʝʜʝʨʘʣʴʥʳʡ ʨʝʟʝʨʚ / ɸ. ʃ. ʌʝʜʠʥʘ // ʄ. : ɺʝʣʣ, 2014. ï 510 ʩ. 

 

ʄʘʪʝʨʠʘʣ ʧʦʩʪʫʧʠʣ ʚ ʨʝʜʘʢʮʠʶ 11.02.16. 

 

 

THE INFLUENCE OF ECONOMIC SYSTEM DEVELOPMENT STABILITY  

ON PURCHASING POWER PARITY  
 

A.S. Dovgan, Candidate of State Management Science, Associate Professor 

Donetsk State University of Management, Donetsk People's Republic 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʅɽʁʈʆʅʅʆʁ ʉɽʊʀ ɺ ʋʇʈɸɺʃɽʅʀʀ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʄʀ 

ɸʂʊʀɺɸʄʀ ʇʈɽɼʇʈʀʗʊʀʗ. BPROP ʄɽʊʆɼ ʆɹʋʏɽʅʀʗ 
 

 ʆ.ɺ. ʉʘʟʳʢʠʥʘ1, ɸ.ɻ. ʂʫʜʨʷʢʦʚ2, ɺ.ɻ. ʉʘʟʳʢʠʥ3 
1, 2 ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 3 ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

1 ʂʫʙʘʥʩʢʠʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʂʨʘʩʥʦʜʘʨ), 
2, 3 ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʨʘʩʥʦʜʘʨ), ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʘʤʠ. ʈʘʩʢʨʳʚʘʶʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʫʩʢʦʨʝʥʥʳʤ RProp ʤʝʪʦʜʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʦʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, 

RProp ʤʝʪʦʜ. 

 

ʉʪʘʪʴʷ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʩʪʝʧʝʥʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ (ʅʉ) [1] ʥʘ ʧʨʠʤʝʨʝ ʦʮʝʥʢʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʘʢʪʠʚʘʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷ [2-5], ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ (ʀʇʇ). 

ʆʙʫʯʝʥʠʝ ʅʉ ʤʦʞʥʦ ʦʙʦʙʱʝʥʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʤʠʥʠʤʠʟʘʮʠʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ w ʜʣʷ ʚʭʦʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʭ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʛʨʘʜʠʝʥʪʥʳʝ ʘʣʛʦʨʠʪʤʳ, 

ʢʦʛʜʘ ʥʘʠʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ wD  ʚ ʪʨʝʙʫʝʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ [3] ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʛʨʘ-

ʜʠʝʥʪʘ: 

 

xgradw w ÖD-=D=D .     (1) 

 

ɺ [5] ʧʦʢʘʟʘʥʦ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʜʝʪʘʣʠʟʘʮʠʠ (1), ʢʦʪʦʨʦʝ ʟʘʧʠʩʘʥʦ ʚ ʚʠʜʝ: 

 

)()()( 1-
ÖdÖh-=D
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n
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n
ij yw ,     (2) 

 

ʛʜʝ  ï ʛʨʘʜʠʝʥʪ, ʨʝʘʣʠʟʫʝʤʳʡ j-ʤ ʥʝʡʨʦʥʦʤ, ʜʣʷ i-ʛʦ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ n-ʛʦ ʩʣʦʷ ʅʉ;  ï ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʦʙʫʯʝʥʠʷ (ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ʧʝʨʝʤʝʥʥʦʡ ʥʘ ʚʭʦʜʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ);  ï ʨʝʢʫʨʩʠʚʥʘʷ ʬʦʨ-

ʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥʳ ʦʰʠʙʢʠ n-ʛʦ ʩʣʦʷ ʧʦ ʚʝʣʠʯʠʥʘʤ ʦʰʠʙʢʠ ʩʣʝʜʫʶʱʝʛʦ ʟʘ ʥʠʤ (n+1)-ʛʦ ʩʣʦʷ;  ï 

ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ j-ʛʦ ʥʝʡʨʦʥʘ ʧʨʝʜʳʜʫʱʝʛʦ (n-1)-ʛʦ ʩʣʦʷ. 

ɺʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ, ʜʦʙʘʚʣʷʷ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʢ ʚʝʩʦʚʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ  ʧʨʦ-

ʠʟʚʝʜʝʥʠʝ  ʩʦ ʩʚʦʠʤ ʟʥʘʢʦʤ 

 

.           (3) 

 

ʇʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ (3) ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʪʠʯʝʩʢʠ ʚʳʨʘʟʠʪʴ ʧʨʦʮʝʜʫʨʫ ʧʝʨʝʜʘʯʠ ʦʰʠʙʢʠ ʦʪ ʚʳʭʦʜʥʦʛʦ 

ʩʣʦʷ ʢ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʩʣʦʷʤ ʅʉ ʠ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜ Back Propagation of Error (BProp ï ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʦʰʠʙʢʠ) [1, 5]. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚʳʰʝ ʤʝʪʦʜʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ BProp, ʠʩʧʦʣʴʟʫ-

ʝʤʦʛʦ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʥʦʛʦʩʣʦʡʥʳʭ ʅʉ, ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʝʥ ʨʷʜ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʫʩʢʦʨʝʥʠʷ ʛʨʘʜʠʝʥʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ [1]. 

ʆʜʠʥ ʠʟ ʙʳʩʪʨʳʭ ʤʝʪʦʜʦʚ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ ʥʘʟʚʘʥ RProp (ʦʪ ʘʥʛʣ. Resilient Propagation ï ʫʧʨʫʛʦʝ, ʵʣʘʩʪʠʯʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ) [6]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ, ʪʘʢʞʝ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʚʳʨʘʞʝʥʠʷʭ (1)-(3), RProp ʧʨʠʤʝʥʷʝʪ ʜʣʷ ʧʦʜʙʦʨʘ 

ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʥʘʢʠ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʘ ʥʝ ʠʭ ʟʥʘʯʝʥʠʷ. ʄʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪ ʦʙʫʯʝʥʠʝ ʧʦ ʵʧʦʭʘʤ t, 

ʢʦʛʜʘ ʢʦʨʨʝʢʮʠʷ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʚʚʦʜʘ ʚʩʝʭ ʧʨʠʤʝʨʦʚ ʠʟ ʦʙʫʯʘʶʱʝʡ L ʚʳʙʦʨʢʠ [3]. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʘ ʧʝʨʝʦʙʫʯʝʥʠʷ ʅʉ ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʘʩʪʴ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ V, ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʭ 

ʜʣʷ ʥʝʟʘʚʠʩʠʤʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʠ ʦʙʫʯʝʥʠʠ ʅʉ 
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