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Ýäêçêßäû 
 

ʋɼʂ 639.3.034.2 

ɽ.ʆ. ʈʘʪʫʰʥʘʷ  
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ɸ.ɸ. ʇʦʣʠʥ  

ʌɻɹʅʋ çɸʟʦʚʩʢʠʡ ʅʀʀ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè, 

ɻ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʅɸʏɸʃʔʅʓʍ ʕʊɸʇʆɺ ʇʈʆʎɽʉʉɸ ɺʆʉʇʈʆʀɿɺʆɼʉʊɺɸ ɹɽʃʆɻʆ 

ʊʆʃʉʊʆʃʆɹʀʂɸ HYPOPHTHALMICHTHYS MOLITRIX  (VALLENCIENNES, 1844) ɺ ʋʉʃʆɺʀʗʍ 

çʖʇʆʈʎè ɺ 2016 ʀ 2017 ɻɻ. 

 

ɹʝʣʳʡ ʪʦʣʩʪʦʣʦʙʠʢ Hypophthalmichthys moli-

trix (Vallenciennes, 1844) ï ʧʨʦʤʳʩʣʦʚʳʡ ʚʠʜ ʨʳʙ. 

ɽʛʦ ʥʘʪʠʚʥʳʡ ʘʨʝʘʣ ʚʢʣʶʯʘʝʪ ʨʝʢʠ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ 

ʦʪ ʨ. ɸʤʫʨ ʠ ʦʟ. ɹʫʡʨ-ʅʫʨ ʚ ʄʦʥʛʦʣʠʠ ʥʘ ʩʝʚʝʨʝ ʜʦ 

ʨʝʢ ʖʞʥʦʛʦ ʂʠʪʘʷ (ʨ. ʗʥʮʟʳ, ʨ. ʉʠʮʟʷʥ) ʥʘ ʶʛʝ. ɺ 

ʈʦʩʩʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ 

ʨ. ɸʤʫʨ. ɺʩʪʨʝʯʘʝʪʩʷ ʚ ʨ. ʉʫʥʛʘʨʠ, ʥʠʟʦʚʴʷ ʨ. ɿʝʠ, 

ʨ. ʋʩʩʫʨʠ, ʦʟ. ʍʘʥʢʘ, ʦʪʤʝʯʝʥ ʚ ʚʦʜʦʝʤʘʭ ʦ. ʉʘʭʘ-

ʣʠʥ [1; 2; 9; 10; 11]. 

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʢʘʢ ʠ ʚ ʈʦʩʩʠʠ, ʙʝʣʳʡ 

ʪʦʣʩʪʦʣʦʙʠʢ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʧʦʣʠʢʫʣʴʪʫʨʝ ʩ ʢʘʨ-

ʧʦʤ, ʧʝʩʪʨʳʤ ʪʦʣʩʪʦʣʦʙʠʢʦʤ, ʙʝʣʳʤ ʘʤʫʨʦʤ ʠ ʜʨʫ-

ʛʠʤʠ ʨʳʙʘʤʠ, ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʭʦʜ ʨʳʙʦ-

ʧʨʦʜʫʢʮʠʠ, ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʶʱʠʡ ʵʪʦʪ ʧʦ-

ʢʘʟʘʪʝʣʴ ʧʨʠ ʤʦʥʦʢʫʣʴʪʫʨʝ [4]. 

ɺ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʵʪʦʪ ʚʠʜ ʠʟ ʜʠʢʦʡ ʬʦʨʤʳ ʙʳʣ 

ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ ʦʢʫʣʴʪʫʨʝʥʥʳʡ, ʠ ʝʛʦ ʧʨʦʤʳʰʣʝʥ-

ʥʦʝ ʨʘʟʚʝʜʝʥʠʝ ʧʨʦʯʥʦ ʚʦʰʣʦ ʚ ʦʙʳʯʥʫʶ ʨʳʙʦʚʦʜ-

ʥʫʶ ʧʨʘʢʪʠʢʫ. ɻʝʦʛʨʘʬʠʷ ʠʥʪʨʦʜʫʢʮʠʠ ʪʦʣʩʪʦʣʦ-

ʙʠʢʦʚ ʚ ʈʦʩʩʠʠ ʫʞʝ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʙʳʣʘ ʦʙʰʠʨʥʦʡ. 

ɺ 1954-1961 ʛʛ. ʦʩʦʙʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʟʘʚʦʟʠʣʠʩʴ ʚ ʚʦ-

ʜʦʝʤʳ ɸʩʪʨʘʭʘʥʩʢʦʡ, ʂʫʨʩʢʦʡ, ʄʦʩʢʦʚʩʢʦʡ, ʅʦʚʦ-

ʩʠʙʠʨʩʢʦʡ, ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʂʨʘʩʥʦʜʘʨ-

ʩʢʦʛʦ ʢʨʘʷ, ʊʘʪʘʨʩʪʘʥʘ [3; 5]. 

ʇʨʠ ʵʪʦʤ ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʦʚʘʨʥʦʛʦ ʚʳ-

ʨʘʱʠʚʘʥʠʷ ʪʦʣʩʪʦʣʦʙʠʢʦʚ ʚ ʤʘʣʳʭ ʚʦʜʦʭʨʘʥʠʣʠ-

ʱʘʭ ʠ ʦʟʝʨʘʭ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, 

ʷʚʣʷʶʱʝʛʦʩʷ ʮʝʥʪʨʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʵʪʠʭ ʨʳʙ. 

ʊʦʣʴʢʦ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʦʪʜʝʣʴ-

ʥʳʝ ʛʦʜʳ ʚʳʣʘʚʣʠʚʘʣʦʩʴ ʜʦ 352,1 ʪ (1980 ʛ.) ʠ 

325,6 ʪ (1988 ʛ.) [6; 8]. 

ʆʜʥʘʢʦ, ʧʨʦʮʝʩʩ ʠʥʪʨʦʜʫʢʮʠʠ ʚʠʜʘ ʚ ʚʦʜʦʝʤʘʭ 

ɸʟʦʚʦ-ʂʫʙʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʪʘʢ ʠ ʥʝ ʟʘʚʝʨʰʠʣʩʷ 

ʝʛʦ ʧʦʣʥʦʡ ʘʢʢʣʠʤʘʪʠʟʘʮʠʝʡ. ʊʘʢ ʚ ʨ. ʂʫʙʘʥʴ 

ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʨʝʩʪʦʚʘʷ ʤʠʛʨʘʮʠʷ ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʥʝʨʝʩʪ, ʥʦ ʠʟ-ʟʘ ʥʝʧʦʜʭʦʜʷʱʠʭ ʫʩʣʦʚʠʡ ʝʩʪʝʩʪʚʝʥ-

ʥʦʡ ʩʨʝʜʳ ʜʣʷ ʠʥʢʫʙʘʮʠʠ, ʠʢʨʘ ʛʠʙʥʝʪ [7;8].  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʣʦʛʦ ʪʦʣʩʪʦ-

ʣʦʙʠʢʘ ʩʚʷʟʘʥʘ ʩ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʝʛʦ ʝʩʪʝʩʪʚʝʥ-

ʥʦʛʦ ʥʝʨʝʩʪʘ ʚ ʚʦʜʦʝʤʘʭ ɸʟʦʚʦ-ʂʫʙʘʥʩʢʦʛʦ ʙʘʩ-

ʩʝʡʥʘ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ 

ʙʝʣʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ ʚ ʨʝʛʠʦʥʘʭ ʚʩʝʣʝʥʠʷ (ʚ ʪ.ʯ. ʚ 

ʚʦʜʦʝʤʘʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʠ ʈʝʩʧʫʙʣʠʢʠ ɸʜʳ-

ʛʝʷ) ʧʨʦʚʦʜʷʪ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʨʝʩʪʦʚʳʝ ʢʘʤʧʘ-

ʥʠʠ, ʟʘʪʝʤ ʧʦʜʨʦʱʝʥʥʦʛʦ ʤʘʣʴʢʘ ʚʳʧʫʩʢʘʶʪ ʚ ʝʩʪʝ-

ʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʯʘʣʴʥʳʭ 

ʵʪʘʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦʩʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʙʝʣʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ (ʦʪ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʜʦ ʧʝʨʝʚʦʜʘ ʥʘ ʩʤʝʰʘʥʥʦʝ ʧʠʪʘʥʠʝ) ʚ 

ʫʩʣʦʚʠʷʭ çʖʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʩʝʪʨʦʚʦ-

ʨʳʙʦʚʦʜʥʦʛʦ ʮʝʥʪʨʘè (çʖʇʆʈʎè) ʚ 2016 ʠ 2017 ʛʛ.  

çʖʇʆʈʎè ʧʦʩʪʨʦʝʥ ʚ 1973 ʛ. ʚ ʮʝʣʷʭ ʢʦʤʧʝʥ-

ʩʘʮʠʠ ʫʱʝʨʙʘ ʨʳʙʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʦʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʇʨʝʜʧʨʠʷʪʠʝ ʨʘʩ-

ʧʦʣʦʞʝʥʦ ʚ 350 ʤ ʥʠʞʝ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠ-

ʣʠʱʘ ʥʘ ʧʝʨʚʦʡ ʣʝʚʦʙʝʨʝʞʥʦʡ ʪʝʨʨʘʩʝ ʨ. ʂʫʙʘʥʴ 

(ʊʝʫʯʝʞʩʢʠʡ ʨʘʡʦʥ ʈʝʩʧʫʙʣʠʢʠ ɸʜʳʛʝʷ). ʇʨʝʜʧʨʠ-

ʷʪʠʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʬʠʣʠ-

ʘʣʘ ʌɻɹʋ çɻʣʘʚʨʳʙʚʦʜè. ʉ 2018 ʛ. çʖʇʆʈʎè ʧʝ-

ʨʝʠʤʝʥʦʚʘʥ ʚ ɸʜʳʛʝʡʩʢʠʡ ʦʩʝʪʨʦʚʦ-ʨʳʙʦʚʦʜʥʳʡ 

ʟʘʚʦʜ (çɸʆʈɿè). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʈʝʤʦʥʪʥʦ-ʤʘʪʦʯʥʦʝ ʩʪʘʜʦ ʙʝʣʦʛʦ ʪʦʣʩʪʦʣʦ-

ʙʠʢʘ ʚ 2016 ʛ. ʩʦʩʪʦʷʣʦ ʠʟ 854 ʦʩʦʙʝʡ, ʠʟ ʥʠʭ ʩʘʤʢʠ 

ï 108 ʵʢʟ. (ʩʨʝʜʥʷʷ ʤʘʩʩʘ ï 6,0 ʢʛ, ʦʙʱʘʷ ʤʘʩʩʘ 

648,0 ʢʛ), ʩʘʤʮʳ ï 65 ʵʢʟ. (ʩʨʝʜʥʷʷ ʤʘʩʩʘ 5,0 ʢʛ, ʦʙ-

ʱʘʷ ʤʘʩʩʘ 325,0 ʢʛ). ɺ 2017 ʛ. ʩʪʘʜʦ ʩʦʩʪʦʷʣʦ ʠʟ 697 

ʦʩʦʙʝʡ, ʠʟ ʥʠʭ ʩʘʤʢʠ ï 98 ʵʢʟ. (ʩʨʝʜʥʷʷ ʤʘʩʩʘ 7,0 ʢʛ, 

ʦʙʱʘʷ ʤʘʩʩʘ 682,0 ʢʛ.), ʩʘʤʮʳ ï 62 ʵʢʟ. (ʩʨʝʜʥʷʷ 

ʤʘʩʩʘ 5,5 ʢʛ, ʦʙʱʘʷ ʤʘʩʩʘ ï 341 ʢʛ). 

ʅʝʨʝʩʪʦʚʘʷ ʢʘʤʧʘʥʠʷ 2016 ʛ. ʥʘʯʘʣʘʩʴ 02 ʠʶʥʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 28-30 Áʉ ʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʦʜʳ 22-23 Áʉ. ɺ 2017 ʛ. ï 07 ʠʶʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʦʟʜʫʭʘ 29-31 Áʉ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 24 Áʉ. 

ɺ 2016 ʛ. ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʙʳʣʦ ʦʪʦʙʨʘʥʦ 10 ʩʘʤʦʢ ʠ 7 ʩʘʤʮʦʚ, ʚ 2017 ʛ. ï 16 

ʩʘʤʦʢ ʠ 10 ʩʘʤʮʦʚ. 

ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʛʦʨʤʦʥʘʣʴʥʦʡ ʠʥʲʝʢʮʠʝʡ 

ʧʨʦʚʦʜʠʣʦʩʴ ʛʠʧʦʬʠʟʦʤ ʩʘʟʘʥʘ: ʜʣʷ ʩʘʤʦʢ ʚ 2 ʵʪʘʧʘ 

(ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ï 10 % ʦʪ ʦʙʱʝʡ ʜʦʟʳ ʚʚʦʜʠʤʦʛʦ 

ʛʠʧʦʬʠʟʘ ʠ ʨʘʟʨʝʰʘʶʱʘʷ ï 90 %), ʜʣʷ ʩʘʤʮʦʚ ï ʚ 

ʦʜʠʥ ʵʪʘʧ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʟʚʝʰʠʚʘʥʠʷ, ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʢʘʪʝ-

ʛʦʨʠʠ ʧʦ ʤʘʩʩʝ ʠ ʜʦʟʘ ʚʚʦʜʠʤʦʛʦ ʛʠʧʦʬʠʟʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  
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ʊʘʙʣʠʮʘ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʢʦʣʠʯʝʩʪʚʦ ʛʠʧʦʬʠʟʘ ʜʣʷ ʠʥʲʝʢʮʠʡ ʚ 2016 ʠ 2017 ʛʦʜʘʭ. 

ʉʘʤʢʠ, 2016 ʛ. 

ʄʘʩʩʘ 

ʨʳʙ, ʛ 

ʂʦʣʠʯʝʩʪʚʦ 

ʨʳʙ, ʵʢʟ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʠʥʲʝʢʮʠʷ, ʤʛ ʈʘʟʨʝʰʘʶʱʘʷ ʠʥʲʝʢʮʠʷ, ʤʛ 

ʥʘ ʦʜʥʫ ʦʩʦʙʴ ʚʩʝʛʦ ʥʘ ʦʜʥʫ ʦʩʦʙʴ ʚʩʝʛʦ 

5500 5 2,2 11,0 22,0 110,0 

6500 5 2,6 13,0 26,0 130,0 

ʉʘʤʮʳ, 2016 ʛ. 

5000 7 ð 20,0 140,0 

ʉʘʤʢʠ, 2017 ʛ. 

6000 8 2,4 19,2 24,0 192,0 

7000 4 2,8 11,2 28,0 112,0 

7500 4 3,0 12,0 30,0 120,0 

ʉʘʤʮʳ, 2017 ʛ. 

5000 5 ð 20,0 100,0 

5500 5 ð 22,0 110,0 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʚ 2016 ʛ. ʜʣʷ 

ʩʪʠʤʫʣʷʮʠʠ ʦʩʦʙʝʡ ʚʩʝʛʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 404,0 

ʤʛ ʛʠʧʦʬʠʟʘ ʩʘʟʘʥʘ: 264,0 ʤʛ ʜʣʷ ʩʘʤʦʢ (24,0 ʤʛ ʜʣʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʥʲʝʢʮʠʡ ʠ 240,0 ʤʛ ʜʣʷ ʨʘʟʨʝʰʘ-

ʶʱʠʭ), ʜʣʷ ʩʘʤʮʦʚ ï 140 ʤʛ. ɺ 2017 ʛ. ʚʩʝʛʦ ʧʦʪʨʝ-

ʙʦʚʘʣʦʩʴ 676, 4 ʤʛ ʛʠʧʦʬʠʟʘ: ʜʣʷ ʩʘʤʦʢ ï 466,4 ʤʛ 

(42,4 ʤʛ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠ 424,0 ʤʛ ʜʣʷ ʨʘʟʨʝ-

ʰʘʶʱʠʭ), ʜʣʷ ʩʘʤʮʦʚ ï 210,0 ʤʛ. 

ɺ 2016 ʛ. ʠʥʲʝʮʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ 02 ʠʶʥʷ 

ʚ 18.00 (ʄʉʂ), ʨʘʟʨʝʰʘʶʱʘʷ ʠʥʲʝʢʮʠʷ ï 03 ʠʶʥʷ ʚ 

20.00 (ʄʉʂ). ɺ 2017 ʛ. ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʠʥʲʝʢʮʠʷ 

ʩʦʚʝʨʰʘʣʘʩʴ 07 ʠʶʥʷ ʚ 10.00 (ʄʉʂ), ʨʘʟʨʝʰʘʶʱʘʷ 

ʠʥʲʝʢʮʠʷ ï 07 ʠʶʥʷ ʚ 22.00 (ʄʉʂ). 

ɺ 2016 ʛ. ʩʦʟʨʝʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘʯʘʣʦʩʴ 

04 ʠʶʥʷ ʚ 8.50 (ʄʉʂ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 24 Áʉ. 

ʆʪ ʩʘʤʮʦʚ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 63 ʤʣ ʩʧʝʨʤʳ, ʦʪ ʩʘʤʦʢ ï 

3320 ʛ ʠʢʨʳ (ʚ ʩʨʝʜʥʝʤ ʚ 1 ʛ ʠʢʨʳ ʩʦʜʝʨʞʘʣʦʩʴ 950 

ʠʢʨʠʥʦʢ). ʀʟ 10 ʦʪʦʙʨʘʥʥʳʭ ʩʘʤʦʢ ʠʢʨʘ ʙʳʣʘ ʧʦʣʫ-

ʯʝʥʘ ʫ ʚʩʝʭ 10 ʦʩʦʙʝʡ (100,0 %). ʂʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ 

ʠʢʨʳ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʢʘʞʜʦʡ ʩʘʤʢʠ ʠ ʦʙʱʝʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʧʦʣʫʯʝʥʥʦʡ ʠʢʨʳ ʚ 2016 ʛ. ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʂʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʧʦʣʫʯʝʥʥʦʡ ʠʢʨʳ (2016 ʛ.). 

ʅʦʤʝʨ ʨʳʙʳ ʄʘʩʩʘ ʠʢʨʳ, ʛ ʂʦʣʠʯʝʩʪʚʦ ʠʢʨʠʥʦʢ, ʰʪ. 

1 380 372400 

2 320 313600 

3 310 205800 

4 450 441000 

5 280 274400 

6 310 303800 

7 380 372400 

8 410 401800 

9 230 225400 

10 250 245000 

ɺʩʝʛʦ: 3320 3155600 

 

ɺ 2017 ʛ. ʩʦʟʨʝʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘʯʘʣʦʩʴ 

08 ʠʶʥʷ ʚ 6.00 (ʄʉʂ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 25 Áʉ. 

ʆʪ ʩʘʤʮʦʚ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 85 ʤʣ ʩʧʝʨʤʳ, ʦʪ ʩʘʤʦʢ ï 

6800 ʛ ʠʢʨʳ (ʚ ʩʨʝʜʥʝʤ ʚ 1 ʛ ʠʢʨʳ ʩʦʜʝʨʞʘʣʦʩʴ 916 

ʠʢʨʠʥʦʢ). ʀʟ 16 ʦʪʦʙʨʘʥʥʳʭ ʩʘʤʦʢ ʠʢʨʘ ʙʳʣʘ ʧʦʣʫ-

ʯʝʥʘ ʫ 13 ʦʩʦʙʝʡ (81,25 %). ʂʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ 

ʠʢʨʳ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʢʘʞʜʦʡ ʩʘʤʢʠ ʠ ʦʙʱʝʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʧʦʣʫʯʝʥʥʦʡ ʠʢʨʳ ʚ 2017 ʛ. ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 
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ʊʘʙʣʠʮʘ 3 ï ʂʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʧʦʣʫʯʝʥʥʦʡ ʠʢʨʳ (2017 ʛ.). 

ʅʦʤʝʨ ʨʳʙʳ ʄʘʩʩʘ ʠʢʨʳ, ʛ ʂʦʣʠʯʝʩʪʚʦ ʠʢʨʠʥʦʢ, ʰʪ. 

1 850 782000 

2 720 662400 

3 480 414000 

4 ð ð 

5 300 276000 

6 600 552000 

7 750 690000 

8 520 478400 

9 ð ð 

10 480 441600 

11 510 469200 

12 ð ð 

13 720 662400 

14 130 119600 

15 320 294400 

16 420 386400 

ɺʩʝʛʦ: 6800 6228400 

 

ʆʧʣʦʜʦʪʚʦʨʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩʫʭʠʤ ʩʧʦʩʦ-

ʙʦʤ. ɼʣʷ ʠʥʢʫʙʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʧʧʘʨʘʪʳ 

çɸʤʫʨè (ʚʤʝʩʪʠʤʦʩʪʴ 200 ʣ, ʩʨʝʜʥʷʷ ʥʦʨʤʘ ʟʘ-

ʛʨʫʟʢʠ 815 ʪʳʩ. ʠʢʨʠʥʦʢ, ʨʘʩʭʦʜ ʚʦʜʳ 1,1 ʤ3/ʯʘʩ). 

ɺ 2016 ʛ. ʚ ʢʘʞʜʳʡ ʠʟ 4 ʘʧʧʘʨʘʪʦʚ çɸʤʫʨè 

ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʦʢʦʣʦ 800 ʪʳʩ. ʠʢʨʠʥʦʢ. ʇʨʦʮʝʥʪ 

ʦʧʣʦʜʪʚʦʨʝʥʠʷ ʠʢʨʳ ʩʦʩʪʘʚʠʣ 70 % , ʯʪʦ ʩʦʩʪʘʚʠʣʦ 

2208920 ʰʪ. ʠʢʨʠʥʦʢ. ɺ 2017 ʛ. ʚ ʢʘʞʜʳʡ ʠʟ 5 ʘʧʧʘ-

ʨʘʪʦʚ çɸʤʫʨè ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʧʨʠʤʝʨʥʦ ʧʦ 1200 

ʪʳʩ. ʠʢʨʠʥʦʢ (ʯʪʦ ʧʨʝʚʳʰʘʣʦ ʩʪʘʥʜʘʨʪʥʫʶ ʩʨʝʜ-

ʥʶʶ ʥʦʨʤʫ ʟʘʛʨʫʟʢʠ). ʇʨʦʮʝʥʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ 

ʠʢʨʳ ʩʦʩʪʘʚʠʣ 70 % (4359880 ʰʪ. ʠʢʨʠʥʦʢ).  

ɺ 2016 ʛ. ʚʳʢʣʝʚ ʣʠʯʠʥʢʠ ʥʘʯʘʣʩʷ ʥʘ ʯʝʪʚʝʨ-

ʪʳʡ ʜʝʥʴ ʠʥʢʫʙʘʮʠʠ (08 ʠʶʥʷ). ʄʘʩʩʦʚʳʡ ʚʳʢʣʝʚ 

ʵʤʙʨʠʦʥʦʚ ʧʨʦʠʩʭʦʜʠʣ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʯʘʩʦʚ. ʇʨʦ-

ʮʝʥʪ ʚʳʢʣʝʚʘ ʩʦʩʪʘʚʠʣ 75 % (1656690 ʰʪ.) ɺ 2017 ʛ. 

ʚʳʢʣʝʚ ʣʠʯʠʥʢʠ ʥʘʯʘʣʩʷ ʥʘ ʪʨʝʪʠʡ ʜʝʥʴ ʧʦʩʣʝ ʟʘ-

ʢʣʘʜʢʠ ʠʢʨʳ ʚ ʠʥʢʫʙʘʪʦʨʳ (11 ʠʶʥʷ). ʄʘʩʩʦʚʳʡ 

ʚʳʢʣʝʚ ʵʤʙʨʠʦʥʦʚ ʧʨʦʠʩʭʦʜʠʣ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʯʘ-

ʩʦʚ. ɺʳʢʣʝʚ ʣʠʯʠʥʢʠ ʩʦʩʪʘʚʠʣ 80 % (3487904 ʰʪ.). 

ɺ 2016 ʛ. ʥʘ ʩʤʝʰʘʥʥʦʝ ʧʠʪʘʥʠʝ ʧʝʨʝʰʣʦ 90 % 

(1491750 ʰʪ. ʣʠʯʠʥʦʢ ʙʝʣʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ). ɺ 2017 

ʛ. ʥʘ ʩʤʝʰʘʥʥʦʝ ʧʠʪʘʥʠʝ ʧʝʨʝʰʣʦ 85 % (2964718 

ʰʪ. ʣʠʯʠʥʦʢ ʙʝʣʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ). ʇʦʩʣʝ ʯʝʛʦ ʧʦ-

ʣʫʯʝʥʥʳʝ ʣʠʯʠʥʢʠ ʙʳʣʠ ʧʝʨʝʩʘʞʝʥʳ ʚ ʧʨʫʜʳ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʜʨʘʱʠʚʘʥʠʷ. 

ɺ ʮʝʣʦʤ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʜʘʥ-

ʥʳʭ, ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʦʯʝʥʴ ʩʭʦʞʠʭ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʠʤʝʣʠʩʴ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʥʘ ʨʷʜʝ ʵʪʘʧʦʚ. 

ʊʘʢ ʚ 2016 ʛ. ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢ-

ʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 17 ʦʩʦʙʝʡ, ʘ ʚ 2017 ʛ. ï 26 ʦʩʦʙʝʡ, 

ʧʨʠ ʵʪʦʤ ʥʘʚʝʩʢʘ ʨʳʙ ʚ 2017 ʛ. ʙʳʣʘ ʙʦʣʴʰʝ ʯʝʤ ʚ 

2016 ʛ. (ʪʘʙʣʠʮʘ 1). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ 2016 ʛ. ʜʣʷ ʩʪʠ-

ʤʫʣʷʮʠʠ ʦʩʦʙʝʡ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʚʩʝʛʦ 404,0 ʤʛ ʛʠʧʦ-

ʬʠʟʘ ʩʘʟʘʥʘ, ʘ ʚ 2017 ʛ. ï 676,4 ʤʛ. ɺ 2016 ʛ. ʠʥʪʝʨ-

ʚʘʣ ʤʝʞʜʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠ ʨʘʟʨʝʰʘʶʱʝʡ ʛʠʧʦ-

ʬʠʟʘʨʥʦʡ ʠʥʲʝʢʮʠʝʡ ʩʦʩʪʘʚʠʣ 26 ʯ, ʘ ʚ 2017 ʛ. ʚʩʝʛʦ 

12 ʯ. ʇʨʠ ʵʪʦʤ ʚ 2016 ʛ. ʠʢʨʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʦʪ ʚʩʝʭ 

ʦʪʦʙʨʘʥʥʳʭ ʩʘʤʦʢ, ʘ ʚ 2017 ʛ. ʦʪ 81,25 % (13 ʩʘʤʦʢ 

ʠʟ 16 ʦʩʦʙʝʡ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʯʪʠ ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴ-

ʟʫʝʤʳʭ ʩʘʤʦʢ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (10 ʠ 13 ʦʩʦʙʝʡ), ʚ 

2017 ʛ. ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ 

ʠʢʨʳ, ʯʝʤ ʚ 2016 ʛ. (6770 ʛ/6228400 ʰʪ. ʠ 3220 

ʛ/3155600 ʰʪ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʀʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 2017 ʛ. ʧʨʠʰʣʦʩʴ ʧʨʝʚʳʩʠʪʴ ʩʨʝʜ-

ʥʶʶ ʥʦʨʤʫ ʟʘʛʨʫʟʢʠ ʠʢʨʳ ʚ ʠʥʢʫʙʘʮʠʦʥʥʳʝ ʘʧʧʘ-

ʨʘʪʳ. ʊʘʢ, ʧʨʠ ʩʨʝʜʥʝʡ ʥʦʨʤʝ ʟʘʛʨʫʟʢʠ ʘʧʧʘʨʘʪʦʚ 

çɸʤʫʨè 815 ʪʳʩ. ʠʢʨʠʥʦʢ, ʚ 2016 ʛ. ʚ ʘʧʧʘʨʘʪʳ ʟʘ-

ʛʨʫʞʘʣʦʩʴ ʧʨʠʤʝʨʥʦ ʧʦ 800 ʪʳʩ. ʠʢʨʠʥʦʢ, ʘ ʚ 2017 

ʛ. ï ʧʨʠʤʝʨʥʦ ʧʦ 1200 ʪʳʩ. ʠʢʨʠʥʦʢ. ʇʨʠ ʵʪʦʤ ʧʨʠ 

ʨʘʚʥʦʤ ʧʨʦʮʝʥʪʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ 

(70 %), ʧʨʦʮʝʥʪ ʚʳʢʣʝʚʘ ʚ 2017 ʛ. ʙʳʣ ʜʘʞʝ ʙʦʣʴʰʝ 

ʯʝʤ ʚ 2016 ʛ. (80 % ʠ 75 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɼʘʥʥʳʡ 

ʬʘʢʪ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʫʚʝʣʠʯʝʥʠʷ ʥʦʨʤ ʟʘʛʨʫʟʢʠ ʚ ʘʧʧʘʨʘʪʳ çɸʤʫʨè. 

ʇʨʦʮʝʥʪ ʦʩʦʙʝʡ ʧʝʨʝʰʝʜʰʠʭ ʥʘ ʩʤʝʰʘʥʥʦʝ 

ʧʠʪʘʥʠʝ ʚ 2016 ʛ. ʙʳʣ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʚ 2017 

ʛ. (90 % ʠ 85 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʆʜʥʘʢʦ, ʚ ʮʝʣʦʤ ʚ 

2017 ʛ. ʢ ʚʳʧʫʩʢʫ ʚ ʧʨʫʜʳ ʙʳʣʦ ʧʦʜʛʦʪʦʚʣʝʥʦ ʙʦʣʝʝ 

ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʣʠʯʠʥʦʢ, ʯʝʤ ʚ 2016 ʛ. 

(2964718 ʰʪ. ï 2017 ʛ. ʠ 1491750 ʰʪ. ï 2016 ʛ.). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʦʪ ʩʘʤʦʢ ʙʝʣʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ ʩ ʤʘʩʩʦʡ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 6000 ʜʦ 7500 ʛ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ 

ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʠʢʨʳ (ʠ ʚ ʠʪʦʛʝ ʣʠʯʠʥʢʠ), ʯʝʤ 

ʦʪ ʪʘʢʦʛʦ ʞʝ ʢʦʣʠʯʝʩʪʚʘ ʩʘʤʦʢ ʙʝʣʦʛʦ ʪʦʣʩʪʦʣʦʙʠʢʘ 

ʩ ʤʘʩʩʦʡ ʦʪ 5500 ʜʦ 6500 ʛ. ʇʨʠ ʵʪʦʤ ʥʘ ʜʘʣʴʥʝʡʰʠʭ 

ʵʪʘʧʘʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ (ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ, ʠʥʢʫʙʘ-

ʮʠʷ, ʚʳʢʣʝʚ, ʧʝʨʝʭʦʜ ʥʘ ʩʤʝʰʘʥʥʦʝ ʧʠʪʘʥʠʝ) ʞʠʟ-

ʥʝʩʪʦʡʢʦʩʪʴ ʧʨʝʜʣʠʯʠʥʦʢ ʠ ʣʠʯʠʥʦʢ ʙʳʣʘ ʧʨʠ-

ʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ. 

ʆʜʥʘʢʦ, ʭʦʪʷ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʢʘʯʝ-

ʩʪʚʝ ʛʣʘʚʥʦʛʦ ʬʘʢʪʦʨʘ ʚʣʠʷʶʱʝʛʦ ʥʘ ʧʣʦʜʦʚʠʪʦʩʪʴ 

ʦʩʦʙʝʡ ʦʧʨʝʜʝʣʝʥ ʤʘʩʩʦʚʳʡ ʨʘʟʤʝʨ ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʝʡ (ʯʝʤ ʙʦʣʴʰʝ ʤʘʩʩʘ ʩʘʤʦʢ, ʪʝʤ ʙʦʣʴʰʝ ʧʣʦʜʦʚʠ-

ʪʦʩʪʴ), ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʨʫʛʠʭ 

ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʧʨʦ-

ʪʦʯʥʦʩʪʴ ʚʦʜʳ, ʝʝ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʥʘʩʳʱʝʥʠʝ 

ʢʠʩʣʦʨʦʜʦʤ ʠ ʜʨ.  
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ʋɼʂ 552.12 

 

      ʈ.ɹ.ʂʝʨʠʤʦʚ, 

 ʢ.ʛ.-ʤ. ʥʘʫʢ, 

 ʈ.ɸ.ʉʘʤʝʜʦʚʘ,  

ʢ.ʛ.-ʤ. ʥʘʫʢ, 

 ʊ.ʉ.ʂʘʜʠʨʦʚʘ,  

ʜʠʩʩʝʨʪʘʥʪ 

ʅɸʅɸ, ʀʥʩʪʠʪʫʪ ɻʝʦʣʦʛʠʷ ʠ ɻʝʦʬʠʟʠʢʘ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ. 

 

ʇɽʊʈʆ-ɻɽʆʍʀʄʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʈʋɼʆʅʆʉʅʆʉʊʀ 

ʄɽʃʆɺʓʍ ɺʋʃʂɸʅʆɻɽʅʅʓʍ ʂʆʄʇʃɽʂʉʆɺ ɺɸʅɼɸʄʉʂʆʁ ɿʆʅʓ ʖɾʅʆɻʆ ʉʂʃʆʅɸ 

ɹʆʃʔʐʆɻʆ ʂɸɺʂɸɿɸ. 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʧʝʨʠʦʜ ʤʝʣʦʚʦʛʦ (ʘʣʴʙ-ʩʝʥʦʤʘʥʩʢʦʛʦ ʠ ʧʦʟʜʥʝʩʝʥʦʥʩʢʦʛʦ) ʚʫʣʢʘʥʠʟʤʘ ʚ ʧʨʝʜʝʣʘʭ ɺʘʥ-

ʜʘʤʩʢʦʡ ʟʦʥʳ ʧʨʦʠʟʦʰʣʦ ʥʘʢʦʧʣʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʙʲʸʤʘ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʨʘʟʣʠʯʥʦʡ ʬʘʮʠʠ, 

ʦʙʲʝʜʠʥʸʥʥʳʭ ʚ ʩʦʩʪʘʚʝ ʪʨʘʭʠʙʘʟʘʣʴʪ- ʪʨʘʭʠʘʥʜʝʟʠʪʦʚʦʡ ʬʦʨʤʘʮʠʠ. 

 ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʦʙʩʪʘʥʦʚʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʠʭ ʛʝʦʭʠ-

ʤʠʯʝʩʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʨʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʧʨʦʛʥʦʟ-

ʥʦʡ ʦʮʝʥʢʠ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʵʥʜʦʛʝʥʥʦʝ ʦʨʫʜʝʥʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʛʤʘʪʠʪʳ, ʛʝʦʜʠʥʘʤʠʢʘ, ʢʦʤʧʣʝʢʩ, ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʧʦʩʪʨʦʡʢʘ, ʨʫʜʦʥʦʩʥʦʩʪʴ, 

ʩʪʨʫʢʪʫʨʘ, ʦʨʫʜʝʥʝʥʠʷ, ʧʦʣʝʟʥʘʷ ʠʩʢʦʧʘʝʤʘʷ. 

 

ɺʘʥʜʘʤʩʢʘʷ ʩʪʨʫʢʪʫʨʥʦ ï ʬʦʨʤʘʮʠʦʥʥʘʷ ʟʦʥʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʤʝʛʘʥʪʠʢʣʠʥʦʨʠʷ ɹʦʣʴ-

ʰʦʛʦ ʂʘʚʢʘʟʘ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ 

ʝʜʠʥʠʮʘ. ʇʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ, ʤʘʛʤʘ-

ʪʠʟʤʫ, ʤʝʪʘʣʣʦʛʝʥʠʠ ʠ ʧʦ ʛʣʫʙʠʥʥʦʤʫ ʩʪʨʦʝʥʠʶ 

ɺʘʥʜʘʤʩʢʘʷ ʟʦʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʦʪ ʟʦʥʳ 

ɻʣʘʚʥʦʛʦ ʭʨʝʙʪʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. 

ʃʠʪʦʬʘʮʠʷ ʦʪʣʦʞʝʥʠʡ ɺʘʥʜʘʤʩʢʠʡ ʟʦʥʳ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʚʫʣʢʘʥʦʛʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ, ʩʦʩʪʘʚ, ʩʪʨʦʝʥʠʝ, ʬʘʮʠʘʣʴʥʦ-ʬʦʨʤʘ-

ʮʠʦʥʥʘʷ, ʧʝʪʨʦʣʦʛʠʯʝʩʢʘʷ ʠ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʢʦʪʦʨʳʭ ʥʝ ʧʦʣʫʯʠʣʠ ʜʦʣʞʥʦʛʦ ʦʩʚʝʱʝʥʠʷ.  

ʂʨʦʤʝ ʪʦʛʦ, ɺʘʥʜʘʤʩʢʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʟʦʥʘ ʧʨʠ-

ʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʚ ʩʚʷʟʠ ʩ ʦʪʢʨʳʪʠʝʤ ʟʜʝʩʴ ʠ ʧʨʠ-

ʣʝʛʘʶʱʝʡ ʢ ʥʝʡ ʩʪʨʫʢʪʫʨ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʨʘʟʣʠʯ-

ʥʳʭ ʪʠʧʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʦ-

ʣʦʪʦ-ʩʝʨʝʙʨʷʥʦʛʦ ʠ ʤʦʣʠʙʜʝʥʦʚʦʛʦ ʦʨʫʜʝʥʝʥʠʷ. 

ʇʦʵʪʦʤʫ, ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʩ-

ʯʣʝʥʝʥʠʷ ʤʝʣʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʘ ʪʘʢʞʝ ʵʚʦʣʶʮʠʠ 

ʚʫʣʢʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʜʣʷ ʚʳʷʩʥʝʥʠʷ 

ʭʘʨʘʢʪʝʨʘ ʚʟʘʠʤʦʩʚʷʟʠ ʦʨʫʜʝʥʝʥʠʷ ʩ ʦʩʦʙʝʥʥʦ-

ʩʪʷʤʠ ʩʪʨʦʝʥʠʷ ʚʫʣʢʘʥʦ-ʢʫʧʦʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʨʘʟ-

ʚʠʪʳʭ ʚ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʵʪʦʡ ʟʦʥʳ. ɸʢʪʫʘʣʴ-

ʥʦʩʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʧʦʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʭ ʨʝʰʝʥʠʷ ʚ ʮʝʣʷʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ kʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯ-

ʥʳʭ ʨʘʙʦʪ ʠ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʨʦ-

ʛʥʦʟʘ ʥʘ ʮʝʣʳʡ ʨʷʜ ʚʠʜʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ.  

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʧʨʠʝʤʳ [3; 190, 5; 217-245, 6; 53-61], ʘ ʪʘʢʞʝ ʥʘ ʨʘʟ-

ʣʠʯʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ 

ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʧʨʝʜʝʣʘʭ ɺʘʥʜʘʤ-

ʩʢʦʡ ʟʦʥʳ, ʧʦʨʦʜʳ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʚʫʣʢʘʥʠʪʦʚ ʦʙʲ-

ʝʜʠʥʷʶʪʩʷ ʚ ʪʨʘʭʠʙʘʟʘʣʴʪ- ʪʨʘʭʠʘʥʜʝʟʠʪʦʚʫʶ- 

ʬʦʨʤʘʮʠʶ, ʨʘʩʯʣʝʥʷʶʱʫʶʩʷ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʩʦʩʪʘʚʫ 

ʥʘ ʩʝʥʦʤʘʥʩʢʠʡ ʩʫʙʱʝʣʦʯʥʦʡ ʙʘʟʘʣʴʪ-ʘʥʜʝʟʠʙʘ-

ʟʘʣʴʪʦʚʳʡ, ʚʝʨʭʥʝʩʝʥʦʥʩʢʠʡ ʰʦʰʦʥʠʪ-ʣʘʪʠʪʦʚʳʡ 

ʠ ʧʘʣʝʦʛʝʥʦʚʳʡ ʚʳʭʦʜʳ ʠʥʪʨʫʟʠʚʥʳʝ ʛʘʙʙʨʦ-ʩʠʝ-

ʥʠʪʦʚʳʝ ʢʦʤʧʣʝʢʩʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʤʘ-

ʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʢʘʣʠʝʚʦ-ʥʘʪʨʠʝʚʦʡ ʠ ʢʘʣʠʝ-

ʚʦʡ ʱʝʣʦʯʥʦʩʪʴʷʤ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʷʜʘ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢ-

ʩʦʚ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʦʪʨʘʞʘʝʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʵʚʦ-

ʣʶʮʠʠ ʚʫʣʢʘʥʠʟʤʘ, ʢʦʪʦʨʘʷ ʯʝʪʢʦ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʪʨʠ ʵʪʘʧʘ. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ 

ʧʦʨʦʜʳ ʙʘʟʘʣʴʪ-ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʚʰʠʝʩʷ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʣʘʚʦʚʳʭ, 

ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʬʘ-

ʮʠʡ. ɺʪʦʨʦʡ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʠʤ ʨʘʟʚʠ-

ʪʠʝʤ ʰʦʰʦʥʠʪ-ʣʘʪʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʢ ʮʝʥʪʨʘʣʴ-

ʥʦʛʦ ʪʠʧʘ. ʅʘ ʪʨʝʪʴʝʤ, ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟ-

ʚʠʪʠʷ ɺʘʥʜʘʤʩʢʦʡ ʟʦʥʳ, ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʛʘʙʙʨʦ-ʩʠ-

ʝʥʠʪʦʚʳʝ ʠʥʪʨʫʟʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ.  

 ʂʘʣʠʝʚʦ-ʥʘʪʨʠʝʚʳʡ ʩʫʙʱʝʣʦʯʦʡ ʙʘʟʘʣʴʪ-ʘʥ-

ʜʝʟʠʙʘʟʘʣʴʪʦʚʳʡ ʢʦʤʧʣʝʢʩ ʩʣʦʞʝʥ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ ʩʤʝʥʷʶʱʠʤʠ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ ʧʦ ʚʝʨʪʠʢʘʣʠ 

ʣʝʡʢʦʙʘʟʘʣʴʪʘʤʠ, ʦʣʠʚʠʥʦʚʳʤʠ ʙʘʟʘʣʴʪʘʤʠ, ʪʨʘʭʠ-

ʙʘʟʘʣʴʪʘʤʠ, ʪʨʘʭʠʘʥʜʝʟʠʙʘʟʘʣʴʪʘʤʠ, ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʢʦʪʦʨʳʭ, ʩʫʜʷ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʠ 

ʜʘʥʥʳʤʠ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʩʝ-

ʥʦʤʘʥʩʢʦʝ ʚʨʝʤʷ[8; 64-65] ʚ ʛʦʤʦʜʨʦʤʥʦʡ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʠ ï ʦʪ ʨʘʥʥʠʭ ʣʝʡʢʦʙʘʟʘʣʴʪʦʚ ʠ ʩʫʙʱʝ-

ʣʦʯʥʳʭ ʦʣʠʚʠʥʦʚʳʭ ʣʝʡʢʦʙʘʟʘʣʴʪʦʚ ʢ ʙʦʣʝʝ ʧʦʟʜ-

ʥʠʤ ʪʨʘʭʠʙʘʟʘʣʴʪʘʤ , ʪʨʘʭʠʘʥʜʝʟʠʙʘʟʘʣʴʪʘʤ. 

ʇʝʪʨʦʭʠʤʠʯʝʩʢʘʷ ʵʚʦʣʶʮʠʷ ʨʦʜʦʥʘʯʘʣʴʥʦʡ ʤʘʛʤʳ 

ʰʣʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝʫʢʣʦʥʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʦʩʪʘ-

ʪʦʯʥʦʛʦ ʨʘʩʧʣʘʚʘ ʢʨʝʤʥʝʟʝʤʦʤ ʧʨʠ ʥʝʫʩʪʦʡʯʠʚʦʤ 

ʧʦʚʝʜʝʥʠʠ ʩʫʤʤʳ ʱʝʣʦʯʝʡ. ʇʦʚʝʜʝʥʠʝ ʚ ʟʘʚʝʨʰʘʶ-

ʱʝʡ ʩʪʘʜʠʠ ʩʝʥʦʤʘʥʩʢʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʩʫʙʱʝʣʦʯ-

ʥʳʭ ʪʨʘʭʠʙʘʟʘʣʴʪʦʚ ʠ ʘʥʜʝʟʠʪʦʚ ʩʙʣʠʞʘʝʪ ɺʘʥʜʘʤ-

ʩʢʫʶ ʟʦʥʫ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʦʩʪʨʦʚʦʜʫʞʥʳʤʠ ʩʪʨʫʢ-

ʪʫʨʘʤʠ. 
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 ʇʦʨʦʜʳ ʢʘʣʠʝʚʦʛʦ ʰʦʰʦʥʠʪ-ʣʘʪʠʪʦʚʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʙʱʝʣʦʯʥʳʤʠ ʦʣʠʚʠʥʦʚʳʤʠ 

ʙʘʟʘʣʴʪʘʤʠ, ʪʨʘʭʠʘʥʜʝʟʠʙʘʟʘʣʴʪʘʤʠ, ʰʦʰʦʥʠʪʘʤʠ 

ʠ ʣʘʪʠʪʘʤʠ, ʢʘʢ ʣʘʚʦʚʦʡ, ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ 

ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʦʡ ʠ ʞʝʨʣʦʚʦʡ ʬʘʮʠʷʭ, ʦʢʦʥʯʘʪʝʣʴ-

ʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦ ʜʘʥʥʳʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʦʠʟʦʰʣʦ ʚ ʧʦʟʜʥʝʤ ʩʝʥʦʥʝ 

[8; 64-65] . ʆʩʥʦʚʥʘʷ ʪʝʥʜʝʥʮʠʷ ʵʚʦʣʶʮʠʠ ʩʦʩʪʘʚʘ 

ʧʦʟʜʥʝʩʝʥʦʥʩʢʠʭ ʢʘʣʠʝʚʳʭ ʘʩʩʦʮʠʘʮʠʡ ʥʘʧʨʘʚʣʝʥʘ 

ʚ ʩʪʦʨʦʥʫ ʥʘʢʦʧʣʝʥʠʷ ʚ ʧʦʟʜʥʠʭ ʯʣʝʥʘʭ ʬʦʨʤʘʮʠʠ 

ʢʨʝʤʥʝʟʝʤʘ ʠ ʱʝʣʦʯʝʡ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʩʨʝʜʠ ʩʫʙʱʝʣʦʯʥʳʭ ʧʦʨʦʜ ʚʳʩʦʢʦ ʢʘʣʠʝʚʳʭ ʨʘʟʥʦ-

ʚʠʜʥʦʩʪʝʡ ʪʠʧʘ ʘʙʩʘʨʦʢʠʪʦʚ, ʰʦʰʦʥʠʪʦʚ ʠ ʣʘʪʠʪʦʚ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ɺʘʥʜʘʤʩʢʘʷ ʟʦʥʘ ʚ ʧʦʟʜ-

ʥʝʩʝʥʦʥʩʢʦʝ ʚʨʝʤʷ ʥʘʭʦʜʠʣʘʩʴ ʚ ʟʨʝʣʦʡ ʩʪʘʜʠʠ ʨʘʟ-

ʚʠʪʠʷ. 

ʇʦ ʪʠʧʘʤ ʱʝʣʦʯʥʦʩʪʠ ʧʦʨʦʜʳ ʩʝʥʦʤʘʥʩʢʦʛʦ 

ʩʫʙʱʝʣʦʯʥʦʛʦ ʙʘʟʘʣʴʪ-ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʢʘʣʠʝʚʦ-ʥʘʪʨʠʝʚʦʡ, ʘ ʧʦʨʦʜʳ 

ʰʦʰʦʥʠʪ-ʣʘʪʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ - ʢ ʢʘʣʠʝʚʦʡ ʘʩʩʦ-

ʮʠʘʮʠʠ ʧʦʨʦʜ. ʂʘʩʘʷʩʴ ʧʦʣʦʞʝʥʠʷ ʩʫʙʱʝʣʦʯʥʦʛʦ 

ʙʘʟʘʣʴ-ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚʦʛʦ ʠ ʰʦʰʦʥʠʪ-ʣʘʪʠʪʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʦʚ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʬʦʨʤʘʮʠʦʥʥʳʭ ʨʷ-

ʜʘʭ ʦʢʝʘʥ-ʢʦʥʪʠʥʝʥʪ ʦʪʤʝʪʠʤ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘʥ-

ʜʝʟʠʙʘʟʘʣʴʪʦʚʘʷ ʢʦʤʧʣʝʢʩ ʨʘʟʚʠʪʘ ʚ ʧʨʝʜʝʣʘʭ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ ʟʦʥ ʵʚʛʝʦʩʠʥʢʣʠʥʘʣʴ-

ʥʦʛʦ ʪʠʧʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʜʘʣʝ-

ʥʠʠ ʦʪ ʠʭ ʛʨʘʥʠʮ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ 

ʩʪʘʜʠʷʭ ʩʪʘʥʦʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʵʪʦʡ ʬʦʨʤʘʮʠʠ ʚ 

ʠʭ ʩʦʩʪʘʚʝ ʧʦʷʚʣʷʶʪʩʷ ʧʦʨʦʜʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʢʘʣʠ-

ʝʚʦʡ ʱʝʣʦʯʥʦʩʪʴʶ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥ-

ʥʦʛʦ, ʦ ʤʝʩʪʝ ʠ ʧʦʣʦʞʝʥʠʠ ʢʦʤʧʣʝʢʩʦʚ ʧʦʨʦʜ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʭ ʬʦʨʤʘʮʠʡ, ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʦʢʝʘʥ-

ʢʦʥʪʠʥʝʥʪ ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʱʝʧʨʠʥʷʪʘʷ ʩʭʝʤʘ. ʇʦ-

ʨʦʜʳ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʵʚʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʡ 

(ʩʦʙʩʪʚʝʥʥʦ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʡ) ʠ ʦʨʦʛʝʥʥʦʡ ʩʫʙ-

ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʢʘʢ 

ʥʘ ʢʦʨʝ ʦʢʝʘʥʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʠ-

ʧʦʚ. ʇʦʨʦʜʳ ʵʪʠʭ ʬʦʨʤʘʮʠʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʦʪʦʞʜʝʩʪʚʣʷʶʪʩʷ ʩ ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʩʪʨʦʚʥʳʭ ʜʫʛ, ʘ ʩ ʜʨʫʛʦʡ ï ʦʥʠ ʤʦʛʣʠ 

ʙʳʪʴ ʧʦʷʚʠʪʴʩʷ ʜʦ ʩʪʘʜʠʠ ʦʩʪʨʦʚʥʳʭ ʜʫʛ. ʈʘʩʩʤʘʪ-

ʨʠʚʘʝʤʳʝ ʧʦʨʦʜʳ ʢʦʤʧʣʝʢʩʦʚ ɺʘʥʜʘʤʩʢʦʡ ʟʦʥʳ ʭʦ-

ʨʦʰʦ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʂʘʤʯʘʪʩʢʠʤʠ ʬʦʨʤʘʮʠʷʤʠ 

ʘʥʜʝʟʠʪ-ʙʘʟʘʣʴʪʦʚ (ʂʫʤʨʦʯʩʢʠʡ ʢʦʤʧʣʝʢʩ ʧʦʨʦʜ) ʠ 

ʢʘʣʠʝʚʳʭ ʙʘʟʘʣʴʪʦʚ- ʪʨʘʭʠʪʦʚ (ʀʨʫʥʝʡʩʢʠʡ ʢʦʤ-

ʧʣʝʢʩ), ʛʜʝ ʢʦʤʧʣʝʢʩʳ ʘʥʜʝʟʠʪ-ʙʘʟʘʣʴʪʦʚʦʡ ʬʦʨʤʘ-

ʮʠʠ ʧʦʷʚʣʷʶʪʩʷ ʜʦ ʩʪʘʜʠʠ ʦʩʪʨʦʚʥʳʭ ʜʫʛ, ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʢʦʨʝ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʪʠʧʘ (ʵʥʩʠʤʘʪʠ-

ʯʝʩʢʠʡ ʪʠʧ), ʘ ʢʦʤʧʣʝʢʩʳ ʢʘʣʠʝʚʳʭ ʙʘʟʘʣʴʪʦʚ-

ʪʨʘʭʠʪʦʚ ï ʧʨʠʙʣʠʞʝʥʥʦʡ ʢ ʢʦʥʪʠʥʝʥʪʫ ʧʦʜʟʦʥʝ, 

ʛʜʝ ʚʦʟʨʘʩʪʘʝʪ ʤʦʱʥʦʩʪʴ ʢʦʨʳ ʟʘ ʩʯʝʪ ʛʨʘʥʠʪʥʦʛʦ 

ʩʣʦʷ (ʵʥʩʠʘʣʠʯʝʩʢʠʡ ʪʠʧ).  

ɺʝʩʴʤʘ ʚʘʞʥʦ ʫʧʦʤʷʥʫʪʴ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʱʝ-

ʣʦʯʥʦ- ʙʘʟʘʣʴʪʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ (ʰʦʰʦʥʠʪʦʚʦʡ ʠ 

ʂ-Na- ʩʫʙʱʝʣʦʯʥʦʡ ʙʘʟʘʣʴʪʦʚʦʡ ʩʝʨʠʡ) ʚ ʦʢʝʘʥʠʯʝ-

ʩʢʠʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʘʭ [4; 194, 7; 101-

191, 8; 24-39], ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘʤʥʦʛʦ ʦʙ-

ʣʝʛʯʘʶʪ ʨʘʩʢʨʳʪʠʝ ʥʝʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳʭ ʯʝʨʪ 

ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʨʦʜ ɺʘʥʜʘʤʩʢʦʡ ʟʦʥʳ.  

ʇʦ ʵʪʠʤ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ɺʘʥ-

ʜʘʤʩʢʦʡ ʟʦʥʳ. ʆʥʘ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠʤʝʝʪ ʩʭʦʜʩʪʚʦ 

ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʦʩʪʨʦʚʥʳʤʠ ʜʫʛʘʤʠ ʢʘʢ ʵʥʩʠʤʘʪʠ-

ʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʵʥʩʠʘʣʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʩ ʜʨʫʛʦʡ 

ï ʘʢʪʠʚʥʳʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʘʥʪʠʡʩʢʦʛʦ ʪʠʧʦʚ 

[1;.190, 2; 3-14 ]. ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʠ 

ʠʤʝʶʱʠʭʩʷ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ɺʘʥʜʘʤʩʢʘʷ ʟʦʥʘ ʚʢʫʧʝ ʩ ɿʘʢʘʚʢʘʟ-

ʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʦʡ, ʚ ʧʦʟʜʥʝʤ ʤʝʣʫ, ʩʫ-

ʱʝʩʪʚʦʚʘʣʘ ʢʘʢ ʘʢʪʠʚʥʘʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʦʢʨʘʠʥʘ 

ʩ ʦʩʪʨʦʚʥʳʤʠ ʜʫʛʘʤʠ ʪʠʧʘ ʂʘʤʯʘʪʩʢʦʡ ʠ ʥʝ ʠʩʢʣʶ-

ʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʣʦʞʝʥʠʷ ʝʝ ʚ ʥʘʯʘʣʴʥʫʶ ʩʪʘ-

ʜʠʶ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʥʘ ʢʦʨʝ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʪʠʧʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʣʠʟʦʩʪʴ ʤʠʥʝʨʘʣʴʥʳʭ, ʧʦʨʦʜ-

ʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʦʜʥʦʪʠʧʥʦʩʪʴ ʪʨʝʥʜʦʚ ʵʚʦʣʶʮʠʡ 

ʠʭ ʩʦʩʪʘʚʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʱʝʣʦʯʥʦʩʪʠ ʧʦ ʤʝʨʝ ʨʦʩʪʘ 

ʢʨʝʤʥʝʢʠʩʣʦʪʥʦʩʪʠ ʧʦʨʦʜ, ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʫʶ 

ʩʦʧʨʷʞʝʥʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʠʭ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʟʢʦʛʦ ʚʨʝ-

ʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʠ ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʝʨʭ-

ʥʝʤʝʣʦʚʳʭ ʚʫʣʢʘʥʠʪʦʚ ɺʘʥʜʘʤʩʢʦʡ ʟʦʥʳ, ʛʜʝ ʥʝʦʜ-

ʥʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʶʪʩʷ ʚ ʧʦʨʦʜʥʳʭ ʘʩʩʦʮʠʘʮʠʷʭ ʢʘʢ 

ʩʝʥʦʤʘʥʩʢʦʡ K-Na-ʩʫʙʱʝʣʦʯʥʦʡ ʙʘʟʘʣʴʪ-ʘʥʜʝʟʠʙʘ-

ʟʘʣʴʪʦʚʦʡ ʩʝʨʠʠ, ʪʘʢ ʠ ʚ ʧʦʟʜʥʝʩʝʥʦʥʩʢʦʡ ʰʦʰʦ-

ʥʠʪ-ʣʘʪʠʪʦʚʦʡ ʩʝʨʠʠ, ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦʙ ʦʙʨʘʟʦ-

ʚʘʥʠʠ ʚʩʝʡ ʛʘʤʤʳ ʧʦʨʦʜ ʚʝʨʭʥʝʤʝʣʦʚʦʡ ʪʨʘʭʠʙʘ-

ʟʘʣʴʪ-ʪʨʘʭʠʘʥʜʝʟʠʪʦʚʦʡ ʬʦʨʤʘʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʥʪʘʤʠʥʘʮʠʠ ʤʘʥʪʠʡʥʦʡ ʦʣʠʚʠʥ-ʙʘʟʘʣʴʪʦʚʦʡ 

ʤʘʛʤʳ. ʅʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʢʦʥʪʘʤʠʥʘʮʠʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʩʝʥʦʤʘʥʩʢʠʝ ʢʘʣʠʝʚʦ-ʥʘʪʨʠʝʚʳʝ, ʘ ʢʦʥʝʯ-

ʥʦʡ-ʧʦʟʜʥʝʩʝʥʦʤʘʥʩʢʠʝ ʢʘʣʠʝʚʳʝ ʩʝʨʠʠ ʚʫʣʢʘʥʠ-

ʪʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ, ʩ ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʝ ʨʫʜʦ-

ʥʦʩʥʦʩʪʠ ʚʧʝʨʚʳʝ ʚ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ-ʧʨʠʤʝʩʝʡ 

(Zn, Sc, Li , Rb, Sr, Ba, V, Cr, Mn, Ti, Co, Ni, Cu, Zn, 

Pb, Ga) ʚ ʤʝʣʦʚʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ ʢʘʣʠʝʚʦ-

ʥʘʪʨʠʝʚʦʡ ʠ ʢʘʣʠʝʚʦʡ ʘʩʩʦʮʠʘʮʠʷʭ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʭʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʝʩʪʨʳʤ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ ʠ 

ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʣʘʚ.  

ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʩʥʦʚʥʳʝ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ-ʧʨʠʤʝʩʝʡ ʚ ʥʠʭ ʧʨʦʚʝ-

ʜʝʥʳ ʘ ʪʘʙʣʠʮʘʭ (1,2). 
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ʊʘʙʣʠʮʘ 1.ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ-ʧʨʠʤʝʩʝʡ ʙʘʟʘʣʪʴ-ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ɺʘʥʜʘʤʩʢʦʡ 

ʟʦʥʳ. 

 ʉʦʩʪʘʚ ʧʦʨʦʜ 

 

ɽʣʝʤʝʥʪʳ- 

ʧʨʠʤʝʩʠ  

ʃʝʡʢʦ- 

ʙʘʟʘʣʴʪʳ 

ʉʫʙʱʝʣʦʯʥʳʝ 

ʦʣʠʚʠʥʦʚʳʝ 

ʣʝʡʢʦʙʘʟʘʣʴʪʳ 

ʊʨʘʭʠʙʘʟʘʣʴʪʳ ʊʨʘʭʠʘʥʜʝʟʠʙʘʟʘʣʴʪʳ 
ɸʥʜʝ-

ʟʠʪr 

Li  17,33 20,75 19,67 19,50 17,50 

Rb 25,00 23,75 33,33 47,50 55,00 

Sr 200,00 187,50 266,67 137,50 162,50 

Ba 113,33 287,50 133,33 125,00 275,00 

Sc 15,00 17,50 16,67 10,00 12,50 

Zr 30,00 25,00 26,67 20,00 28,75 

V 166,60 118,70 123,33 165,00 61,25 

Cr 65,00 12,50 45,00 45,00 16,25 

Cu 38,33 23,75 33,75 33,75 17,50 

Zn 53,33 35,00 65,00 65,00 33,75 

Pb 6,17 5,25 4,75 4,75 5,38 

Ga 28,33 10,00 22,50 22,50 21,25 

Co 15,00 15,00 15,00 15,00 12,50 

Ni 21,66 12,50 12,50 12,50 12,50 

 

ʊʘʙʣʠʮʘ 2.ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ-ʧʨʠʤʝʩʝʡ ʰʦʰʦʥʠʪ-ʣʘʪʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ɺʘʥʜʘʤʩʢʦʡ ʟʦʥʳ. 

 ʉʦʩʪʘʚ 

 ʧʦʨʦʜ 

ɽʣʝʤʝʥʪʳ- 

ʇʨʠʤʝʩʠ 

ʅʦʨʤʘʣʴʥʳʝ ʠ 

ʩʫʙʱʝʣʦʯʥʳʝ 

ʦʣʠʚʠʥʦʚʳʝ ʙʘ-

ʟʘʣʴʪʳ 

ʊʨʘʭʠʙʘ-

ʟʘʣʴʪʳ 
ʐʦʰʦʥʠʪʳ 

ʊʨʘʭʠʘʥʜʝʟʠʙʘ-

ʟʘʣʴʪʳ 
ʃʘʪʠʪʳ 

Li  29,57 21-833 30,97 29,33 44,20 

Rb 62,85 71,66 90,00 100,00 92,00 

Sr 174,20 200,00 210,00 250,00 240,00 

Ba 142,80 142,50 170,00 116,60 140,00 

Sc 28,57 20,83 22,66 20,00 20,00 

Zr 20,00 18,83 23,33 25,00 40,00 

V 228,50 267,50 220,60 300,00 280,00 

Cr 167,70 132,50 61,20 35,00 40,00 

Cu 57,14 50,83 32,00 38,30 30,00 

Zn 62,86 76,66 65,00 133,30 64,00 

Pb 7,71 7,42 8,60 11,66 8,20 

Ga 35,71 32,91 27,50 45,00 30,00 

Co 50,00 20,16 19,00 20,00 14,00 

Ni 52,85 19,16 17,30 13,33 14,00 

 
ʇʦ ʛʝʦʭʠʤʠʯʝʩʢʦʤʫ ʦʙʣʠʢʫ ʪʨʘʭʠʘʥʜʝʟʠʙʘ-

ʟʘʣʴʪʳ ʠ ʣʘʪʠʪʳ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʚʳʰʝ-
ʦʧʠʩʘʥʥʳʭ ʧʦʨʦʜ. ɺ ʥʠʭ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ 
ʩʦʜʝʨʞʘʥʠʝ (ʚ 1,5-3 ʨʘʟʘ) Li, Ga, V, Co, ʦʪʯʘʩʪʠ Zn 
(ʪʘʙʣ 2). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʨʦʜʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥ-
ʥʦʩʪʠ: 
ʈʘʟʣʠʯʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʧʦʨʦʜʳ ʙʘʟʘʣʴʪ-ʘʥʜʝʟʠ-

ʙʘʟʘʣʴʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʣʠʟʢʠ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʉʨʝʜ-
ʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ï ʨʫʙʠʜʠʷ, ʙʘʨʠʷ, 
ʥʠʢʝʣʷ, ʮʠʥʢʘ, ʩʚʠʥʮʘ, ʤʘʨʛʘʥʮʘ, ʪʠʪʘʥʘ ʠ ʛʘʣʣʠʷ ʚ 

ʚʫʣʢʘʥʠʪʘʭ ʢʦʤʧʣʝʢʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ (ʦʪ 2-4 
ʜʦ 7-14 ʨʘʟʘ) ʢʣʘʨʢʦʚʳʭ; ʣʠʪʠʷ, ʭʨʦʤʘ, ʢʦʙʘʣʴʪʘ ʠ 
ʤʝʜʠ ï ʧʦʯʪʠ ʢʣʘʨʢʦʚʳʝ, ʘ ʚʘʥʘʜʠʷ ʠ ʩʢʘʥʜʠʷ ʧʨʝ-
ʚʳʰʘʝʪ (ʚ 2-4 ʨʘʟʘ) ʢʣʘʨʢʦʚʳʝ. ɺ ʦʪʜʝʣʴʥʳʭ ʧʨʦʙʘʭ 
ʩʦʜʝʨʞʘʥʠʷ ʚʘʥʘʜʠʷ, ʭʨʦʤʘ, ʥʠʢʝʣʷ, ʤʝʜʠ, ʮʠʥʢʘ, 
ʩʚʠʥʮʘ ʠ ʛʘʣʣʠʷ ʧʨʝʚʳʰʘʝʪ ʢʣʘʨʢ ʦʪ 5 ʜʦ 20 ʨʘʟ. 
ʅʠʢʝʣʴ, ʢʦʙʘʣʴʪ, ʚʘʥʘʜʠʡ, ʤʝʜʴ ʠ ʮʠʥʢ ʚ ʧʦʨʦʜʘʭ 
ʢʦʤʧʣʝʢʩʘ ʦʙʨʘʟʫʶʪ ʩʣʦʞʥʦʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʝ 
ʢʦʣʴʮʦ; ʩʚʠʥʝʮ ʩʚʷʟʘʥ ʪʦʣʴʢʦ ʩ ʢʦʙʘʣʴʪʦʤ: ʭʨʦʤ ïʩ 
ʢʦʙʘʣʴʪʦʤ, ʤʝʜʴʶ, ʚʘʥʘʜʠʝʤ ʠ ʥʠʢʝʣʝʤ; ʛʘʣʣʠʡ ï ʩ 
ʢʦʙʘʣʴʪʦʤ ʠ ʮʠʥʢʦʤ. ʅʦʨʤʘʣʴʥʳʝ ʠ ʩʫʙʱʝʣʦʯʥʳʝ 
ʙʘʟʘʣʴʪʳ, ʪʨʘʭʠʙʘʟʘʣʴʪʳ ʠ ʰʦʰʦʥʠʪʳ ʰʦʰʦʥʠʪ-
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ʣʘʪʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʣʠʟʢʠʤ 
ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʦʙʣʠʢʦʤ, ʉʦʜʝʨʞʘʥʠʷ ʩʪʨʦʥʮʠʷ, 
ʙʘʨʠʷ, ʭʨʦʤʘ, ʢʦʙʘʣʴʪʘ, ʤʝʜʠ ʠ ʮʠʥʢʘ ʧʦʥʠʞʝʥʳ, 
ʢʦʣʠʯʝʩʪʚʘ ʣʠʪʠʷ, ʨʫʙʠʜʠʷ ʠ ʛʘʣʣʠʷ ʙʣʠʟʢʦʢʣʘʨʢʦ-
ʚʳʝ, ʚʘʥʘʜʠʷ ʠ ʩʢʘʥʜʠʷ ʧʦʚʳʰʝʥʳ (ʚ 2-3 ʨʘʟʘ). ɺ 
ʪʨʘʭʠʘʥʜʝʟʠʙʘʟʘʣʴʪʘʭ ʠ ʣʘʪʠʪʘʭ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳ-
ʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʚ 2-3 ʨʘʟʘ) ʣʠʪʠʷ, ʛʘʣʣʠʷ, ʚʘ-
ʥʘʜʠʷ, ʢʦʙʘʣʴʪʘ, ʦʪʯʘʩʪʠ ʮʠʥʢʘ. ɺ ʪʨʘʭʠʘʥʜʝʟʠʙʘ-
ʟʘʣʴʪʘʭ ʩʦʜʝʨʞʘʥʠʝ ʩʪʨʦʥʮʠʷ ʠ ʤʝʜʠ, ʘ ʚ ʣʘʪʠʪʘʭ ï 
ʨʫʙʠʜʠʷ, ʤʝʜʠ ʠ ʮʠʥʢʘ ʙʣʠʟʢʠ ʢ ʢʣʘʨʢʫ. ɼʣʷ ʪʨʘʭʠ-
ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ ʜʝʬʠʮʠʪʥʳ ʭʨʦʤ ʠ ʩʚʠʥʝʮ (2-3 
ʨʘʟʘ), ʮʠʨʢʦʥʠʡ (ʚ 8-10 ʨʘʟ) ʘ ʜʣʷ ʣʘʪʠʪʦʚ ï ʙʘʨʠʡ ʠ 
ʩʚʠʥʝʮ (ʚ 2-3 ʨʘʟʘ), ʩʪʨʦʥʮʠʡ, ʥʠʢʝʣʴ ʠ ʮʠʨʢʦʥʠʡ (ʚ 
4-6 ʨʘʟ). ɼʣʷ ʦʙʦʠʭ ʪʠʧʦʚ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʥʦ ʧʦʚʳ-
ʰʝʥʥʦʝ (ʚ10 ʨʘʟ) ʩʦʜʝʨʞʘʥʠʝ ʩʢʘʥʜʠʷ. 

  ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʢʘʣʠʝʚʦ-
ʥʘʪʨʠʝʚʦʡ ʠ ʢʘʣʠʝʚʦʡ ʘʩʩʦʮʠʘʮʠʡ ɺʘʥʜʘʤʩʢʦʡ 
ʟʦʥʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ 
ʦʪ ʜʨʫʛʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʇʦʨʦʜʳ 
ʢʘʣʠʝʚʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʚ ʮʝʣʦʤ, ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʝ (ʚ 
1,5-3 ʨʘʟʘ), ʣʠʪʠʷ, ʨʫʙʠʜʠʷ, ʚʘʥʘʜʠʷ, ʭʨʦʤʘ, ʤʘʨ-
ʛʘʥʮʘ, ʪʠʪʘʥʘ, ʢʦʙʘʣʴʪʘ, ʤʝʜʠ, ʮʠʥʢʘ, ʩʚʠʥʮʘ, ʛʘʣ-
ʣʠʷ ʠ ʩʢʘʥʜʠʷ ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʫʣʢʘʥʠʪʘʤʠ ʢʘʣʠ-
ʝʚʦ-ʥʘʪʨʠʝʚʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ 
ʧʘʨʘʛʝʥʝʟʠʩʳ: ʥʠʢʝʣʴ-ʢʦʙʘʣʴʪ-ʭʨʦʤ-ʚʘʥʘʜʠʡ, 
ʤʝʜʴ-ʮʠʥʢ-ʢʦʙʘʣʴʪ-ʚʘʥʘʜʠʡ ʠ ʥʠʢʝʣʴ-ʚʘʥʘʜʠʡ-
ʤʝʜʴ, ʘ ʜʣʷ ʢʘʣʠʝʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ï ʮʠʥʢ-ʤʝʜʴ; ʛʘʣ-
ʣʠʡ-ʢʦʙʘʣʴʪ-ʚʘʥʘʜʠʡ; ʥʠʢʝʣʴ-ʢʦʙʘʣʴ-ʭʨʦʤ, ʥʠʢʝʣʴ-
ʚʘʥʘʜʠʡ-ʤʝʜʴ ʠ ʚʘʥʘʜʠʡ-ʢʦʙʘʣʴʪ-ʮʠʥʢ. 

 ɻʝʦʭʠʤʠʯʝʩʢʘʷ ʩʧʝʮʠʬʠʢʘ ʠʥʪʨʫʟʠʚʥʳʭ ʧʦ-
ʨʦʜ ʚʳʷʚʣʷʝʪʩʷ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʢʦʵʬ-
ʬʠʮʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ (ʂʂ) ʵʣʝʤʝʥʪʦʚ ʧʨʠʤʝʩʝʡ 
ʚ ʛʣʘʚʥʳʭ ʪʠʧʘʭ ʧʦʨʦʜ. ʂʘʢ ʰʦʥʢʠʥʠʪʳ, ʪʘʢ ʠ ʱʝ-
ʣʦʯʥʳʝ ʩʠʝʥʠʪʳ ʦʙʦʛʘʱʝʥʳ ʣʠʪʠʝʤ (ʂʂ=2), ʨʫʙʠ-
ʜʠʝʤ (ʂʂ=2-12), ʛʘʣʣʠʝʤ (ʂʂ=2-3), ʠ ʚʘʥʘʜʠʝʤ 
(ʂʂ=1.5-2,5). ʎʠʥʢ ʚ ʰʦʥʢʠʥʠʪʘʭ ʥʘʭʦʜʠʪʩʷ ʚ ʢʣʘʨ-
ʢʦʚʳʭ (ʂʂ=0,25) ʢʦʣʠʯʝʩʪʚʘʭ, ʘ ʚ ʱʝʣʦʯʥʳʭ ʩʠʝʥʠ-
ʪʘʭ ʚʳʰʝ (ʂʂ=2,0) ʢʣʘʨʢʦʚʳʭ. ʂʦʙʘʣʴʪʘ ʚ ʱʝʣʦʯ-
ʥʳʭ ʩʠʝʥʠʪʘʭ ʩʦʜʝʨʞʠʪʩʷ ʚ 4 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ 
ʰʦʥʢʠʥʠʪʘʭ. ɼʣʷ ʦʙʦʠʭ ʪʠʧʦʚ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʥʳ 
ʧʦʥʠʞʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʙʘʨʠʷ (ʂʂ=0,5 ʠ 0,3), ʮʠʨ-
ʢʦʥʠʷ (ʂʂ=0,2 ʠ 0,1), ʤʝʜʠ (ʂʂ=0,5 ʠ 0,7), ʭʨʦʤʘ 
(ʂʂ=0,2 ʠ 0,4) ʠ ʥʠʢʝʣʷ (ʂʂ=0,1 ʠ 0,3). 
ʂ ʪʠʧʦʤʦʨʬʥʳʤ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ ʜʣʷ ʠʥʪʨʫ-

ʟʠʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ɺʘʥʜʘʤʩʢʦʡ ʟʦʥʳ ʦʪʥʝʩʝʥʳ 
ʣʠʪʠʡ, ʨʫʙʠʜʠʡ, ʛʘʣʣʠʡ, ʚʘʥʘʜʠʡ, ʮʠʥʢ, ʢʦʙʘʣʴʪ, 
ʥʠʢʝʣʴ ʠ ʙʘʨʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʨ-
ʢʘʤʠ ʦʩʥʦʚʥʳʭ ʠ ʩʨʝʜʥʠʭ ʧʦʨʦʜ, ʫʩʪʘʥʦʚʣʝʥʳ 
ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʣʠʪʠʷ, ʨʫʙʠʜʠʷ 
ʛʘʣʣʠʷ, ʚʘʥʘʜʠʷ ʠ, ʦʪʯʘʩʪʠ ʮʠʥʢʘ ʠ ʢʦʙʘʣʴʪʘ, ʢʦʪʦ-
ʨʳʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʢʘʢ ʚ ʰʦʥʢʠʥʠʪʘʭ, ʪʘʢ ʠ ʚ ʱʝ-
ʣʦʯʥʳʭ ʩʠʝʥʠʪʘʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʵʚʦʣʶʮʠʦʥʥʦʤ 
ʨʷʜʫ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ 
ʦʪʤʝʯʘʝʪʩʷ ʚ ʢʦʥʝʯʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʪʘʭ (ʚ ʩʠʝʥʠ-
ʪʘʭ) 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʘʟʘʣʴʪ-ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚʳʡ ʢʦʤ-
ʧʣʝʢʩ ʙʦʣʝʝ ʥʘʩʳʱʝʥ ʨʫʜʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʢʦ-
ʪʦʨʳʝ ʚ ʨʘʟʣʦʤʥʳʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʠʟʤʝʥʝʥʥʳʭ 
ʟʦʥʘʭ ʦʙʨʘʟʫʶʪ ʘʥʦʤʘʣʴʥʳʝ ʫʯʘʩʪʢʠ. ʇʦʨʦʜʳ ʰʦ-
ʰʦʥʠʪ-ʣʘʪʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʳʰʝ-
ʦʪʤʝʯʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʨʦʜ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʚʳʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʢʘʢ Li, Rb, Ga ʠ Sc. ʇʨʠ ʵʪʦʤ, ʚ ʚʫʣʢʘʥʦ-ʢʫ-
ʧʦʣʴʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʝʭ ʠ ʜʨʫʛʠʭ 
ʵʣʝʤʝʥʪʦʚ ʟʘʢʦʥʦʤʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺ ʩʚʷʟʠ ʩ 
ʵʪʠʤ, ʥʘʨʷʜʫ ʩ ʩʠʣʴʥʦ ʤʘʣʘʭʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʦʙʣʘ-
ʢʘʤʠ ʵʢʩʧʣʦʟʠʚʥʳʭ ʚʳʙʨʦʩʦʚ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 
ʚ ʞʝʨʣʦʚʦʡ ʬʘʮʠʠ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʛʫʪ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʣʠʯʠʷ ʩʢʨʳʪʦʛʦ ʦʨʫ-
ʜʝʥʝʥʠʷ ʚ ʘʨʝʘʣʘʭ ʞʝʨʣʦʚʳʭ ʬʘʮʠʡ. ɼʣʷ ʟʦʣʦʪʦʨʫʜ-
ʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʦʯʝʚʠʜʥʦ, ʭʘʨʘʢʪʝʨʥʘ ʧʨʝʠʤʫ-
ʱʝʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʝʸ ʩʦ ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, 
ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʨʘʟ-
ʥʦʛʣʫʙʠʥʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ.  
ʅʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝ-

ʩʢʠʭ ʜʘʥʥʳʭ ʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ ʢʦʩʤʠ-
ʯʝʩʢʠʭ ʩʲʝʤʦʢ ʚʳʜʝʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʪʨʫʢʪʫʨ 
ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʨʫʜ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ. 
ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʫʢʘʟʘʥ-
ʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʝ 
ʩʪʨʫʢʪʫʨʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʫʟʣʘʤ ʧʝʨʝʩʝʯʝʥʠʷ ʩʝ-
ʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʧʨʦʜʦʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʩ ʧʦʧʝʨʝʯ-
ʥʳʤʠ ʢ ʥʠʤ ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʩʝʚʝʨʦ-ʚʦ-
ʩʪʦʯʥʦʛʦ, ʩʫʙʰʠʨʦʪʥʦʛʦ ʠ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ 
ʥʘʧʨʘʚʣʝʥʠʡ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʝʥʥʦʛʦ ʨʘʡʦʥʘ 
ʦʩʥʦʚʥʳʝ ʨʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ 
ʨʝʟʢʦ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʥʦʡ ʦʮʝʥʢʠ ʪʝʨ-
ʨʠʪʦʨʠʠ ʥʘ ʵʥʜʦʛʝʥʥʦʝ ʦʨʫʜʝʥʝʥʠʝ ʠ, ʚ ʜʘʣʴʥʝʡ-
ʰʝʤ, ʙʫʜʝʪ ʫʯʪʝʥʦ ʧʨʠ ʧʨʦʛʥʦʟʥʦ-ʤʠʥʝʨʘʛʝʥʠʯʝ-
ʩʢʠʭ ʨʘʙʦʪʘx.  
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ʢ. ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʷ, ʜʦʮʝʥʪ, 

ʈɻʋ ʠʤ. ɸ. ʅ. ʂʦʩʳʛʠʥʘ,  

ʛ. ʄʦʩʢʚʘ, ʈʌ 

ɸ. ʖ. ʂʠʩʝʣʝʚʘ  

ʩʪʫʜʝʥʪʢʘ ʀʥʩʪʠʪʫʪʘ ʀʩʢʫʩʩʪʚ 

ʈɻʋ ʠʤ. ɸ. ʅ. ʂʦʩʳʛʠʥʘ,  

ʛ. ʄʦʩʢʚʘ, ʈʌ 

 

ʉʇɽʎʀʌʀʂɸ ɸʈʍʀʊɽʂʊʋʈʓ ʄʆʉʂʆɺʉʂʆɻʆ ʄʆɼɽʈʅɸ 1900ï1910 ɻʆɼʆɺ 

 

ʈʫʙʝʞ ʚʝʢʦʚ ʚ ʄʦʩʢʚʝ ʩʦʚʧʘʣ ʩ ʥʘʯʘʣʦʤ ʧʦʜ-

ʣʠʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʙʫʤʘ, ʚ 1900-ʭ ʛʦʜʘʭ ʦʭʚʘ-

ʪʠʚʰʝʛʦ ʙʫʢʚʘʣʴʥʦ ʚʝʩʴ ʛʦʨʦʜ. ʇʦʚʩʝʤʝʩʪʥʦ ʚʜʦʣʴ 

ʫʣʠʮ ʠ ʧʝʨʝʫʣʢʦʚ ʚʦʟʚʦʜʠʣʠʩʴ ʥʦʚʳʝ ʠʣʠ ʢʦʨʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʧʝʨʝʜʝʣʳʚʘʣʠʩʴ ʩʪʘʨʳʝ ʜʦʤʘ, ʧʨʠʦʙʨʝʪʘʚ-

ʰʠʝ ʤʦʜʥʫʶ ʩʢʫʣʴʧʪʫʨʥʫʶ ʠʣʠ ʢʝʨʘʤʠʯʝʩʢʫʶ ʜʝ-

ʢʦʨʘʮʠʶ, ʧʦʷʚʣʷʣʠʩʴ ʙʦʛʘʪʳʝ ʦʩʦʙʥʷʢʠ. ɺ ʧʝʩʪʨʫʶ 

ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʧʘʥʦʨʘʤʫ ʛʦʨʦʜʘ ʚʧʣʘʚʣʷʣʠʩʴ ʚʳ-

ʩʦʢʠʝ ʟʜʘʥʠʷ ʜʦʭʦʜʥʳʭ ʜʦʤʦʚ, ʢʦʥʪʦʨ ʠ ʦʛʨʦʤʥʳʝ 

ʚʠʪʨʠʥʳ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʛʘʟʠʥʦʚ. ɺʩʝ ʵʪʠ ʧʝʨʝ-

ʤʝʥʳ ʙʳʣʠ ʧʨʷʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʜʠʢʘʣʴʥʳʭ ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ 

ʈʦʩʩʠʠ ʧʦʩʣʝ ʨʝʬʦʨʤʳ 1861 ʛʦʜʘ, ð ʥʘ ʧʝʨʚʳʡ 

ʧʣʘʥ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ ʚʳʭʦʜʠʣʘ 

ʙʫʨʞʫʘʟʠʷ. ʇʦʩʣʝʜʥʷʷ, ʝʱʝ ʥʝ ʩʪʘʚ ʪʦʛʜʘ ʚʝʜʫʱʝʡ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʠʣʦʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝ, ʠʤʝʥʥʦ ʚ 

ʄʦʩʢʚʝ, ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ, ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʢʫʣʴʪʫʨ-

ʥʦʡ ʨʘʙʦʪʝ, ʧʦʢʘʟʳʚʘʣʘ ʩʚʦʠ ʧʦʨʘʟʠʪʝʣʴʥʳʝ ʩʦʟʠ-

ʜʘʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ɺʢʫʩʘʤ ʙʦʛʘʪʦʛʦ ʢʫʧʝʯʝ-

ʩʪʚʘ ʠ ʦʙʷʟʘʥ ʩʚʦʠʤ ʨʘʟʚʠʪʠʝʤ ʤʦʩʢʦʚʩʢʠʡ ʤʦʜʝʨʥ. 

ʀʤʝʥʥʦ ʵʪʘ ʩʦʩʪʦʷʪʝʣʴʥʘʷ ʠ ʥʘʮʝʣʝʥʥʘʷ ʥʘ ʚʩʝ ʥʦ-

ʚʦʝ ʦʙʱʝʩʪʚʝʥʥʘʷ ʧʨʦʩʣʦʡʢʘ ʦʙʝʩʧʝʯʠʣʘ ʥʘ ʨʫʙʝʞʝ 

ʚʝʢʦʚ ʥʝʦʙʳʢʥʦʚʝʥʥʫʶ çʧʦʜʚʠʞʥʦʩʪʴè ʤʦʩʢʦʚʩʢʠʭ 

ʵʩʪʝʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʠ ʩʠʣʴʥʫʶ ʧʦʜʚʝʨʞʝʥ-

ʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʣʠʢʘ ʄʦʩʢʚʳ ʤʦʜʝ. 

ʈʫʩʩʢʠʡ ʤʦʜʝʨʥ ʨʘʟʚʠʚʘʣʩʷ ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝ-

ʥʠʠ, ʯʪʦ ʠ ʝʛʦ ʘʥʘʣʦʛʠ ʚ ɻʝʨʤʘʥʠʠ ʠ ɸʚʩʪʨʠʠ. ʅʘ 

ʨʘʥʥʝʤ ʵʪʘʧʝ ʘʨʭʠʪʝʢʪʦʨʦʚ ʧʨʠʚʣʝʢʘʣ ʠʨʨʘʮʠʦʥʘ-

ʣʠʟʤ, ʥʦ ʦʥ ʚʭʦʜʠʣ ʚ ʢʦʥʬʣʠʢʪ ʩ ʨʝʘʣʠʷʤʠ ʛʦʨʦʜ-

ʩʢʦʡ ʞʠʟʥʠ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʩʪʴʶ ʝʝ ʬʫʥʢʮʠʡ. 

ʇʨʦʠʟʚʦʣʫ çʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʚʦʣʠè ʧʨʦʪʠʚʦʩʪʦʷʣʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʫʧʦʨʷʜʦʯʝʥʠʷ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʠʜʝʘʣʳ, ʛʨʘʞʜʘʥʩʪʚʝʥ-

ʥʦʩʪʠ. ʉʪʨʝʤʣʝʥʠʝ ʢ çʘʧʦʣʣʦʥʠʯʝʩʢʦʤʫ ʥʘʯʘʣʫè 

ʩʪʘʥʦʚʠʣʦʩʴ ʦʙʱʝʢʫʣʴʪʫʨʥʦʡ ʪʝʥʜʝʥʮʠʝʡ [4, ʩ. 

153]. 

ʄʦʜʝʨʥ ʤʦʞʥʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʩʪʠʣʴ-

ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʴ. ʕʪʠʤ ʩʪʠʣʝʤ ʥʘʯʠʥʘʝʪʩʷ ʠʩʪʦ-

ʨʠʷ ʘʨʭʠʪʝʢʪʫʨʳ XX ʩʪʦʣʝʪʠʷ. ʅʦ ʤʦʜʝʨʥ ʥʝ ʧʨʦʩʪʦ 

ʧʝʨʚʳʡ ʧʦ ʚʨʝʤʝʥʠ ʩʪʠʣʴ ʚʝʢʘ. ɺ ʥʝʤ, ʢʘʢ ʚ ʟʘʨʦ-

ʜʳʰʝ, ʟʘʢʣʶʯʝʥʳ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʤʦʜʝʨʥʠʩʪʩʢʦʛʦ ʟʦʜʯʝʩʪʚʘ. ʄʦʜʝʨʥ ʥʘʯʠʥʘʝʪ 

ʥʦʚʫʶ ʵʧʦʭʫ ʚ ʠʩʪʦʨʠʠ ʘʨʭʠʪʝʢʪʫʨʳ. ʊʘʢʦʚʘ ʛʣʘʚ-

ʥʘʷ ʠʩʪʦʨʠʯʝʩʢʘʷ ʤʠʩʩʠʷ ʤʦʜʝʨʥʘ, ʝʛʦ ʠʩʪʦʨʠʯʝ-

ʩʢʦʝ ʤʝʩʪʦ ʚ ʭʦʜʝ ʤʠʨʦʚʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ. ɺ ʵʪʦʤ ʞʝ ʟʘʢʣʶʯʘʝʪʩʷ ʩʫʪʴ ʠ ʝʛʦ ʛʣʘʚʥʦʝ, 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʦʪ ʵʢʣʝʢʪʠʢʠ [3, ʩ. 42]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʷʚʣʝʥʠʝ ʚ ʛʦʨʦʜʝ 

ʧʦʩʪʨʦʝʢ ʚ ʩʪʠʣʝ ʤʦʜʝʨʥ, ʝʛʦ ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ ʧʨʠ-

ʟʥʘʢʠ ʝʱʝ ʥʝ ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʷʩʥʦ ʚʳʨʘʞʝʥʳ, ʘ 

ʧʦʪʦʤʫ ʥʝ ʤʦʛʣʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʪʘʪʴ ʷʚʣʝʥʠʝʤ ʛʦ-

ʨʦʜʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʐʠʨʦʢʦʝ ʟʥʘʢʦʤʩʪʚʦ ʛʦʨʦ-

ʞʘʥ ʩ ʬʝʥʦʤʝʥʦʣʦʛʠʝʡ ʥʦʚʦʛʦ ʩʪʠʣʷ ʧʨʦʠʟʦʰʣʦ ʥʘ 

ɺʳʩʪʘʚʢʝ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʚ ʄʦʩʢʚʝ ʚ ʜʝʢʘʙʨʝ 1902 

ï ʷʥʚʘʨʝ 1903 ʛʦʜʦʚ. ʆʥʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʦ ʠʥʠʮʠʘ-

ʪʠʚʝ ʤʦʩʢʦʚʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʤʦʣʦʜʝʞʠ, ʫʚʣʝ-

ʯʝʥʥʦʡ ʥʦʚʳʤʠ ʩʪʠʣʠʩʪʠʯʝʩʢʠʤʠ ʧʦʠʩʢʘʤʠ, ʠ 

ʧʨʝʜʩʪʘʚʣʷʣʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʍʦʪʷ 

ʤʦʩʢʦʚʩʢʘʷ ʚʳʩʪʘʚʢʘ ʥʝ ʚʥʝʩʣʘ ʙʦʣʴʰʠʭ ʩʪʠʣʠʩʪʠ-

ʯʝʩʢʠʭ ʥʦʚʰʝʩʪʚ, ʦʥʘ ʚʧʝʨʚʳʝ ʧʨʝʜʩʪʘʚʠʣʘ ʥʦʚʳʡ 

ʩʪʠʣʴ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʯʘʩʪʥʦʛʦ ʙʳʪʘ, ʧʦʢʘʟʘʣʘ ʝʛʦ 

ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʩʠʥʪʝʪʠʟʤ, ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʣʥʦʩʪʴʶ 

ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʤʠʨ ʚʝʱʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʦʡ 

ʩʪʠʭʠʝʡ ʣʠʥʠʡ ʠ ʬʦʨʤ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ 

ʠʤʝʥʥʦ ʧʦʩʣʝ ʵʪʦʡ ʚʳʩʪʘʚʢʠ ʤʦʜʝʨʥ ʰʠʨʦʢʦ ʚʥʝʜ-

ʨʠʣʩʷ ʚ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʧʨʘʢʪʠʢʫ ʄʦʩʢʚʳ [5, ʩ. 100ï

102]. 

ɺʩʝ ʙʦʣʝʝ ʫʧʨʦʯʠʚʰʝʝʩʷ ʦʙʱʝʩʪʚʝʥʥʦʝ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʘʤʳʭ ʫʜʘʯʣʠʚʳʭ ʨʫʩʩʢʠʭ 

ʢʫʧʝʯʝʩʢʠ ʬʘʤʠʣʠʡ ʟʘʩʪʘʚʣʷʣʦ ʠʭ ʧʦʩʪʝʧʝʥʥʦ 

ʚʢʣʶʯʘʪʴʩʷ ʚ ʩʚʦʝʦʙʨʘʟʥʦʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʩʦʨʝʚʥʦ-

ʚʘʥʠʝ ʨʝʢʣʘʤʳ, ʪʦʨʛʦʚʳʭ ʠ ʜʝʣʦʚʳʭ ʧʨʠʦʨʠʪʝʪʦʚ. 

ʇʦʵʪʦʤʫ ʥʦʚʳʡ ʩʪʠʣʴ ʩ ʩʘʤʳʭ ʧʝʨʚʳʭ ʩʚʦʠʭ ʰʘʛʦʚ 

ʧʦʷʚʠʣʩʷ ʚ ʦʪʜʝʣʢʝ ʩʪʨʦʠʚʰʠʭʩʷ ʪʦʨʛʦʚʳʭ, ʙʘʥʢʦʚ-

ʩʢʠʭ ʠ ʢʦʥʪʦʨʩʢʠʭ ʟʜʘʥʠʡ [5, ʩ. 117]. ɿʥʘʯʠʪʝʣʴʥʦʝ 

ʤʝʩʪʦ ʩʨʝʜʠ ʟʘʢʘʟʯʠʢʦʚ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʪʠʣʝ ʤʦʜʝʨʥ 

ʟʘʥʠʤʘʣʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦʤ ʙʳʪʦʚʳʭ ʧʨʝʜʤʝʪʦʚ. ʀʤʝʥʥʦ ʵʪʘ ʛʨʫʧʧʘ ʜʝ-

ʣʦʚʳʭ ʣʶʜʝʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʝʣʘ ʦʪ ʠʟʤʝʥʝʥʠʷ ʤʘʩ-

ʩʦʚʦʛʦ ʚʢʫʩʘ, ʠ ʧʦʵʪʦʤʫ ʨʘʥʝʝ ʜʨʫʛʠʭ ʦʪʚʝʯʘʣʘ ʥʘ 

ʚʥʦʚʴ ʚʦʟʥʠʢʰʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ [5, ʩ. 124]. 

ʅʘʧʨʠʤʝʨ, ʤʘʛʘʟʠʥ ʪʦʨʛʦʚʦʛʦ ʪʦʚʘʨʠʱʝʩʪʚʘ çɹʨʘ-

ʪʴʷ ɽʣʠʩʝʝʚʳè, ʧʦʩʪʨʦʝʥʥʳʡ ʘʨʭʠʪʝʢʪʦʨʦʤ ɻ. ɺ. 

ɹʘʨʘʥʦʚʩʢʠʤ ʥʘ ʊʚʝʨʩʢʦʡ ʫʣʠʮʝ ʚ 1898ï1901 ʛʦʜʳ, 

ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʦʪʨʘʞʘʝʪ ʵʪʠ ʪʝʥʜʝʥʮʠʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʢʨʘʪʢʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʪʠʣʷ, 

ʤʦʜʝʨʥ ʦʥ ʫʩʧʝʣ ʧʨʠʚʣʝʯʴ ʢ ʩʝʙʝ ʚʥʠʤʘʥʠʝ ʤʥʦʛʠʭ 

ʟʦʜʯʠʭ. ʈʘʟʚʠʪʠʝ ʤʦʩʢʦʚʩʢʦʛʦ ʚʘʨʠʘʥʪʘ ʥʘʯʘʣʦʩʴ ʩʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʩʦʙʥʷʢʦʚ, ʠ ʵʪʦʪ ʪʠʧ ʟʜʘʥʠʡ ʤʦʞʥʦ 

ʩ ʧʦʣʥʳʤ ʧʨʘʚʦʤ ʥʘʟʚʘʪʴ ʬʘʚʦʨʠʪʦʤ ʤʦʜʝʨʥʘ. 

ʋʪʚʝʨʞʜʝʥʠʝ ʦʩʦʙʥʷʢʘ ʩʨʝʜʠ ʦʩʥʦʚʥʳʭ ʘʨʭʠʪʝʢ-

ʪʫʨʥʳʭ ʞʘʥʨʦʚ ʤʦʩʢʦʚʩʢʦʛʦ ʤʦʜʝʨʥʘ ʚ ʢʘʢʦʡ-ʪʦ 

ʩʪʝʧʝʥʠ ʙʳʣʦ ʧʨʦʷʚʣʝʥʠʝʤ ʨʝʛʠʦʥʘʣʠʟʤʘ ʤʦʩʢʦʚ-

ʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʩʚʦʝʦʙʨʘʟʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ 
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ʪʨʘʜʠʮʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʤʦʩʢʦʚʩʢʦʛʦ ʩʪʠʣʷ 

ʞʠʟʥʠ. ʍʦʪʷ ʤʥʦʛʦʝ ʚ ʵʪʠʭ ʥʦʚʳʭ ʙʫʨʞʫʘʟʥʳʭ 

ʦʩʦʙʥʷʢʘʭ ʥʘʧʦʤʠʥʘʣʦ ʢʦʤʧʦʟʠʮʠʠ ʟʘʧʘʜʥʦʝʚʨʦ-

ʧʝʡʩʢʠʭ ʚʠʣʣ, ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʦʥʠ, ʙʝʟʫʩʣʦʚʥʦ, ʚʦʩ-

ʭʦʜʠʣʠ ʢ ʤʦʩʢʦʚʩʢʦʤʫ ʫʩʘʜʝʙʥʦʤʫ ʜʦʤʫ ʢʦʥʮʘ 

XVIII ï ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ XIX ʚʝʢʘ [5, ʩ. 138ï139]. 

ɼʦʭʦʜʥʳʡ ʜʦʤ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʧʦ-

ʷʚʠʣʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʩʦʙʥʷʢʦʤ, ʪʦʨʛʦʚʳʤ ʟʜʘ-

ʥʠʝʤ ʠ ʛʦʩʪʠʥʠʮʝʡ, ʭʦʪʷ ʚ 1898ï1901 ʛʦʜʘʭ ʚʦʟʚʝ-

ʜʝʥʠʝ ʧʦʜʦʙʥʳʭ ʜʦʭʦʜʥʳʭ ʜʦʤʦʚ ʚ ʄʦʩʢʚʝ ʝʱʝ 

ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʤʘʩʩʦʚʳʤ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʥʘʨʘʩʪʘ-

ʥʠʝ ʰʣʦ ʧʦʩʪʝʧʝʥʥʦ: 1902ï1905 ʛʦʜʳ ð ʧʠʢ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ ʚ ʩʪʠʣʝ ʤʦʜʝʨʥ. 

ʆʜʥʘʢʦ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʠʤʝʥʥʦ ʜʦʭʦʜʥʳʝ 

ʜʦʤʘ ʜʦʣʴʰʝ ʜʨʫʛʠʭ ʪʠʧʦʚ ʟʜʘʥʠʡ ʫʜʝʨʞʠʚʘʣʠʩʴ ʚ 

ʨʫʩʣʝ ʩʪʠʣʷ, ʫʞʝ ʪʝʨʷʚʰʝʛʦ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʩʬʝʨʫ 

ʧʨʠʤʝʥʝʥʠʷ. ɺʧʣʦʪʴ ʜʦ 1910 ʛʦʜʘ ʩʪʨʦʠʣʠʩʴ ʜʦʤʘ, 

ʩʪʠʣʴ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʫʙʝʜʠʪʝʣʴʥʦ-

ʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʤʦʜʝʨʥ. ɺ 1911ï1912 ʛʦʜʘʭ 

ʤʦʜʝʨʥ ʧʨʦʯʠʪʳʚʘʝʪʩʷ ʫʞʝ ʣʠʰʴ ʚ ʥʝʤʥʦʛʠʭ ʜʦʭʦʜ-

ʥʳʭ ʧʦʩʪʨʦʡʢʘʭ, ʧʨʠʯʝʤ ʠ ʚ ʥʠʭ ʦʥ ʥʝʨʝʜʢʦ ʩʫʱʝ-

ʩʪʚʫʝʪ ʫʞʝ ʢʘʢ ʥʝʢʠʡ ʩʪʠʣʠʩʪʠʯʝʩʢʠʡ ʦʪʪʝʥʦʢ [5, ʩ. 

161]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʷʟʳʢʘ ʤʦʩʢʦʚʩʢʦʛʦ ʤʦʜʝʨʥʘ ʙʳʣʠ 

ʚʦ ʤʥʦʛʦʤ ʧʨʦʜʠʢʪʦʚʘʥʳ ʩʣʦʞʠʚʰʠʤʠʩʷ ʚ ʄʦʩʢʚʝ 

ʚ ʪʝʯʝʥʠʝ ʩʪʦʣʝʪʠʡ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʪʨʘʜʠʮʠʷʤʠ, 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʚ ʚʠʜʝ ʩʪʦʡʢʠʭ ʵʩʪʝʪʠʯʝʩʢʠʭ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʞʠʪʝʣʝʡ. ɺ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʪʠʣʷ ʤʦʜʝʨʥ ʤʝʩʪʥʘʷ ʩʧʝʮʠʬʠʢʘ ʧʨʦʯʠʪʳʚʘʣʘʩʴ 

ʜʦʩʪʘʪʦʯʥʦ ʷʩʥʦ. ʏʘʱʝ ʚʩʝʛʦ ʦʥʘ ʧʨʦʷʚʣʷʣʘʩʴ ʚ ʪʨʘ-

ʜʠʮʠʦʥʥʳʭ ʬʦʨʤʘʭ ð ʯʝʨʝʟ ʚʢʫʩʳ ʟʘʢʘʟʯʠʢʦʚ, ʯʝ-

ʨʝʟ ʧʨʠʦʨʠʪʝʪʥʦʝ ʨʘʟʚʠʪʠʝ ʦʪʜʝʣʴʥʳʭ, ʥʘʠʙʦʣʝʝ ʦʪ-

ʚʝʯʘʚʰʠʭ ʫʤʦʟʨʠʪʝʣʴʥʳʤ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʪʨʘʜʠ-

ʮʠʷʤ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʯʝʨʪ, ʯʝʨʝʟ ʜʦʩʪʘʪʦʯʥʦ 

ʫʩʣʦʚʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʣʠ ʥʘʤʝʨʝʥʥʦʝ ʥʝʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʦʙʱʝʤʫ ʘʨʭʠʪʝʢʪʫʨʥʦʤʫ ʦʙʣʠʢʫ ʛʦʨʦʜʘ. ɹʣʘ-

ʛʦʜʘʨʷ ʵʪʦʤʫ, ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʦʩ-

ʢʦʚʩʢʦʛʦ ʤʦʜʝʨʥʘ ʩʳʛʨʘʣʠ ʪʨʘʜʠʮʠʠ ʧʦʟʜʥʝʛʦ ʢʣʘʩ-

ʩʠʮʠʟʤʘ ʠ ʧʦʣʠʩʪʠʣʠʟʤ ʵʢʣʝʢʪʠʢʠ.  

ʂ ʯʠʩʣʫ ʪʨʘʜʠʮʠʦʥʥʦ ʤʦʩʢʦʚʩʢʠʭ ʯʝʨʪ, ʪʘʢʞʝ, 

ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʧʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʚʳʨʘʟʠ-

ʪʝʣʴʥʦʩʪʠ ʩʠʣʫʵʪʘ ʧʦʩʪʨʦʝʢ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʟʘʚʝʨ-

ʰʝʥʠʡ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʦʩʢʦʚʩʢʠʭ ʭʨʘʤʦʚ, ʧʨʠ-

ʚʳʯʥʳʡ ʥʝʨʦʚʥʳʡ ʭʘʨʘʢʪʝʨ ʫʣʠʯʥʦʡ ʟʘʩʪʨʦʡʢʠ, 

ʩʢʣʘʜʳʚʘʣʠʩʴ ʚ ʩʦʚʝʨʰʝʥʥʦ ʩʚʦʝʦʙʨʘʟʥʫʶ, ʫʥʠ-

ʢʘʣʴʥʫʶ ʢʘʨʪʠʥʫ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʛʦ-

ʨʦʜʘ. ɿʜʘʥʠʷ ʤʦʜʝʨʥʘ ʚʧʦʣʥʝ ʚʧʠʩʘʣʠʩʴ ʚ ʵʪʫ ʪʨʘ-

ʜʠʮʠʶ. ʆʥʠ ʯʘʱʝ ʚʩʝʛʦ ʟʘʚʝʨʰʘʣʠʩʴ ʬʠʛʫʨʥʳʤʠ 

ʘʪʪʠʢʘʤʠ ʠʣʠ ʱʠʧʮʘʤʠ, ʬʠʢʩʠʨʦʚʘʚʰʠʤʠ ʚʭʦʜʳ 

ʠʣʠ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ ʬʘʩʘʜʘ, ʥʝʨʝʜʢʠ ʙʳʣʠ ʩʪʝʢ-

ʣʷʥʥʳʝ ʬʦʥʘʨʠ ʥʘʜ ʣʝʩʪʥʠʯʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʚʳʩʦ-

ʢʠʝ ʢʘʤʠʥʥʳʝ ʪʨʫʙʳ (ʦʩʦʙʝʥʥʦ ʚ ʦʩʦʙʥʷʢʘʭ), ʫʛʣʦ-

ʚʳʝ ʙʘʰʝʥʢʠ, ʬʠʛʫʨʥʳʝ ʙʨʘʥʜʤʘʫʵʨʳ. ɺʩʝ ʵʪʠ ʢʦʤ-

ʧʦʟʠʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ ʙʳʣʠ ʥʝ ʩʣʠʰʢʦʤ ʢʨʫʧʥʳ ʠ 

ʦʨʛʘʥʠʯʥʦ ʜʦʧʦʣʥʷʣʠ çʰʪʫʯʥʳʝè, ʜʨʦʙʥʳʝ ʧʦ ʧʦ-

ʩʪʨʦʝʥʠʶ ʠ ʩʪʠʣʠʩʪʠʢʝ ʬʘʩʘʜʥʳʝ ʣʝʥʪʦʯʢʠ ʤʦʩʢʦʚ-

ʩʢʠʭ ʫʣʠʮ. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʘʨʭʠʪʝʢʪʦʨʳ ʫʜʝʣʷʣʠ ʨʘʟ-

ʨʘʙʦʪʢʝ ʛʣʘʚʥʦʛʦ ʬʘʩʘʜʘ ʧʦʩʪʨʦʝʢ, ʧʨʠʯʝʤ ʧʨʝʜʧʦ-

ʯʪʝʥʠʷ ʷʚʥʦ ʦʪʜʘʚʘʣʠʩʴ ʩʠʤʤʝʪʨʠʯʥʳʤ ʨʝʰʝʥʠʷʤ, 

ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʬʘʩʘʜʥʦʩʪʴ ʠ ʩʠʤʤʝʪʨʠʶ ʢʦʤ-

ʧʦʟʠʮʠʡ ʤʥʦʛʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʤʦʩʢʦʚʩʢʦʛʦ ʤʦ-

ʜʝʨʥʘ. ʊʘʢ, ʜʦʭʦʜʥʳʡ ʜʦʤ ʀ. ʇ. ʀʩʘʢʦʚʘ (1904ï

1906), ʧʦ ʧʨʦʝʢʪʫ ʘʨʭʠʪʝʢʪʦʨʘ ʃ. ʅ. ʂʝʢʫʰʝʚʘ, 

ʠʤʝʝʪ ʠʤʝʥʥʦ ʪʘʢʫʶ ʚʳʨʘʟʠʪʝʣʴʥʫʶ ʬʘʩʘʜʥʫʶ 

ʢʦʤʧʦʟʠʮʠʶ. 

ʇʨʠʚʳʯʥʦʩʪʴ ʠ ʫʢʦʨʝʥʝʥʥʦʩʪʴ ʩʪʠʣʠʟʘʮʠʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʪʦʤʫ, ʯʪʦ ʦʩʚʦʝʥʠʝ ʷʟʳʢʘ ʥʦʚʦʛʦ 

ʩʪʠʣʷ ʥʘʯʘʣʦʩʴ ʩ ʧʦʩʪʠʞʝʥʠʷ ʝʛʦ ʯʠʩʪʦ ʜʝʢʦʨʘʪʠʚ-

ʥʳʭ ʥʘʭʦʜʦʢ. ʇʦ-ʩʚʦʝʤʫ ʟʘʢʦʥʦʤʝʨʥʦ, ʯʪʦ ʫ ʠʩʪʦ-

ʢʦʚ ʤʦʩʢʦʚʩʢʦʛʦ ʚʘʨʠʘʥʪʘ ʩʪʠʣʷ ʩʪʦʷʣ ʠʤʝʥʥʦ ʃ. ʅ. 

ʂʝʢʫʰʝʚ ð ʙʣʝʩʪʷʱʠʡ ʛʨʘʬʠʢ, ʤʘʩʪʝʨ ʙʳʩʪʨʦʛʦ 

ʣʝʛʢʦʛʦ ʨʠʩʫʥʢʘ, ʚ 1890-ʭ ʛʦʜʘʭ ʤʥʦʛʦ ʨʘʙʦʪʘʚʰʠʡ 

ʚ ʦʙʣʘʩʪʠ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. 

ɿʜʝʩʴ ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ ʦʩʦʙʥʷʢ ʆ. ɸ. ʃʠʩʪʘ (1898ï

1899), ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʦʪʥʝʩʪʠ ʢ ʦʜ-

ʥʦʤʫ ʠʟ ʧʝʨʚʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚ ʩʪʠʣʝ ʤʦʜʝʨʥ. ʏʫʪʴ 

ʧʦʟʞʝ ʠʤʝʥʥʦ ʚ ʵʪʦʡ ʩʬʝʨʝ ʠʩʢʫʩʩʪʚʘ ʧʨʦʷʚʠʣ ʩʚʦʝ 

ʷʨʢʦʝ ʜʝʢʦʨʘʮʠʦʥʥʦʝ ʜʘʨʦʚʘʥʠʝ ʠ ʌ. ʆ. ʐʝʭʪʝʣʴ, 

ʩʧʨʦʝʢʪʠʨʦʚʘʚʰʠʡ ʠ ʧʦʩʪʨʦʠʚʰʠʡ ʟʜʘʥʠʝ ʗʨʦʩʣʘʚ-

ʩʢʦʛʦ ʚʦʢʟʘʣʘ, ʚ ʩʪʠʣʠʟʦʚʘʥʥʦ-ʛʨʦʪʝʩʢʥʳʭ ʬʦʨʤʘʭ 

ʜʝʨʝʚʷʥʥʳʭ ʮʝʨʢʚʝʡ ʠ ʞʠʣʳʭ ʜʦʤʦʚ ʨʫʩʩʢʦʛʦ ʉʝ-

ʚʝʨʘ (1902ï1904). ʆʜʥʘʢʦ ʫʞʝ ʚ ʦʩʦʙʥʷʢʝ ʉ. ʇ. ʈʷ-

ʙʫʰʠʥʩʢʦʛʦ (1900ï1903), ʦʥ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʢʘ-

ʟʳʚʘʝʪʩʷ ʦʪ ʮʠʪʠʨʦʚʘʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʩʪʠʣʝʚʳʭ ʧʨʦ-

ʪʦʪʠʧʦʚ. ʗʩʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʤʳ 

ʩʦʦʨʫʞʝʥʠʷ, ʧʝʨʝʢʨʳʪʦ ʧʦʯʪʠ ʧʣʦʩʢʦʡ ʢʨʳʰʝʡ, ʦʙ-

ʣʠʮʦʚʘʥʳ ʩʚʝʪʣʦʡ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʣʠʪʢʦʡ, ʥʘ ʢʦʪʦ-

ʨʦʡ ʭʦʨʦʰʦ ʚʳʜʝʣʷʶʪʩʷ ʢʨʫʧʥʳʝ ʦʢʦʥʥʳʝ ʦʙʨʘʤ-

ʣʝʥʠʷ ʠ ʰʠʨʦʢʘʷ ʧʦʣʦʩʘ ʧʦʣʠʭʨʦʤʥʦʛʦ ʤʦʟʘʠʯʥʦʛʦ 

ʬʨʠʟʘ, ʠʟʦʙʨʘʞʘʶʱʝʛʦ ʦʨʭʠʜʝʠ. ʄʦʩʢʦʚʩʢʠʡ ʍʫ-

ʜʦʞʝʩʪʚʝʥʥʳʡ ʪʝʘʪʨ ʠʤ. ʏʝʭʦʚʘ (1902) ʩʪʘʣ ʧʝʨʚʳʤ 

ʪʝʘʪʨʘʣʴʥʳʤ ʟʜʘʥʠʝʤ ʚ ʈʦʩʩʠʠ, ʢʦʪʦʨʦʝ ʌ. ʆ. 

ʐʝʭʪʝʣʴ ʩʦʟʜʘʚʘʣ ʚ ʪʚʦʨʯʝʩʢʦʤ ʩʦʶʟʝ ʩ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʳʤʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʪʝʘʪʨʘ. ɿʜʘʥʠʝ ʙʳʣʦ 

ʧʝʨʝʩʪʨʦʝʥʦ ʠ ʦʪ ʧʨʝʞʥʝʛʦ ʩʦʦʨʫʞʝʥʠʷ ʦʩʪʘʣʩʷ 

ʣʠʰʴ ʬʘʩʘʜ, ʚ ʢʦʪʦʨʦʤ ʐʝʭʪʝʣʴ ʩʦʭʨʘʥʠʣ ʦʩʥʦʚ-

ʥʳʝ ʦʩʠ ʠ ʯʣʝʥʝʥʠʷ. ʉʪʠʣʴ ʩʦʦʨʫʞʝʥʠʷ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʦ ʠʟʤʝʥʝʥ ʟʦʜʯʠʤ ʩ ʧʦʤʦʱʴʶ ʤʠʥʠʤʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ: ʚ ʦʢʥʘ ʧʝʨʚʦʛʦ ʵʪʘʞʘ ʚʩʪʘʚʣʝʥʳ ʨʘʤʳ ʩ 

ʤʝʣʢʦʡ ʨʘʩʩʪʝʢʣʦʚʢʦʡ çʚ ʢʣʝʪʦʯʢʫè ʚ ʚʝʨʭʥʝʡ ʯʘ-

ʩʪʠ, ʦʙʱʘʷ ʩʠʤʤʝʪʨʠʷ ʬʘʩʘʜʘ ʧʦʢʦʣʝʙʣʝʥʘ ʫʩʪʨʦʡ-

ʩʪʚʦʤ ʧʦ-ʨʘʟʥʦʤʫ ʦʬʦʨʤʣʝʥʥʳʭ ʙʦʢʦʚʳʭ ʚʭʦʜʦʚ, 

ʥʝʦʜʠʥʘʢʦʚʦʩʪʴ ʚʭʦʜʦʚ ʜʠʢʪʦʚʘʣʘʩʴ ʪʝʘʪʨʘʣʴʥʦʡ 

ʠʝʨʘʨʭʠʝʡ ʟʨʠʪʝʣʝʡ. ʏʝʨʝʟ ʨʘʙʦʪʳ ʵʪʠʭ ʜʚʫʭ ʘʨʭʠ-

ʪʝʢʪʦʨʦʚ ʧʨʦʠʟʦʰʣʦ ʧʝʨʚʠʯʥʦʝ ʟʥʘʢʦʤʩʪʚʦ ʩ ʵʩʪʝ-

ʪʠʢʦʡ ʥʦʚʦʛʦ ʩʪʠʣʷ ʠ ʫ ʜʨʫʛʠʭ ʤʘʩʪʝʨʦʚ ʤʦʩʢʦʚ-

ʩʢʦʛʦ ʤʦʜʝʨʥʘ. 

ɼʣʷ ʨʷʜʦʚʦʛʦ ʟʘʢʘʟʯʠʢʘ ʩʘʤʳʤʠ ʫʟʥʘʚʘʝʤʳʤʠ 

ʧʨʠʤʝʪʘʤʠ ʤʦʜʝʨʥʘ ʙʳʣʠ ʠʟʦʛʥʫʪʳʝ ʣʠʥʠʠ, ʭʘʨʘʢ-

ʪʝʨʥʳʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʜʝʪʘʣʠ, ʙʨʦʩʢʦʩʪʴ ʦʙʱʝʡ 

ʢʦʤʧʦʟʠʮʠʠ, ʯʪʦ ʠ ʦʪʨʘʞʘʣʘ ʤʘʩʩʦʚʘʷ ʞʠʣʘʷ ʟʘ-

ʩʪʨʦʡʢʘ ʄʦʩʢʚʳ ʥʘʯʘʣʘ XX ʚʝʢʘ. ɺʧʨʦʯʝʤ, ʣʠʥʝʘʨ-

ʥʘʷ ʩʪʠʭʠʷ ʩʪʠʣʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʠʙʦʣʝʝ ʠʟʦʱʨʝʥʥʦ 

ʧʨʦʷʚʣʷʣʘ ʩʝʙʷ ʚ ʵʣʝʤʝʥʪʘʭ ʥʘʢʣʘʜʥʦʛʦ ʜʝʢʦʨʘ, 

ʥʘʧʨʠʤʝʨ, ʚ ʦʛʨʘʞʜʝʥʠʷʭ ʙʘʣʢʦʥʦʚ ʠ ʩʚʝʩʘ ʢʨʦʚʣʠ, 

ʢʦʟʳʨʴʢʘʭ ʥʘʜ ʚʭʦʜʘʤʠ, ʢʨʦʥʰʪʝʡʥʘʭ ʜʣʷ ʦʩʚʝʪʠ-

ʪʝʣʴʥʦʡ ʘʨʤʘʪʫʨʳ ʠ ʢʘʨʥʠʟʦʚ. ʀʤʝʥʥʦ ʵʪʠ ʜʝʢʦʨʘ-

ʪʠʚʥʳʝ ʜʦʧʦʣʥʝʥʠʷ ʚʩʝ ʯʘʱʝ ʦʪʨʘʞʘʣʠ ʚʧʝʯʘʪʣʝʥʠʷ 

ʘʚʪʦʨʘ ʦʪ ʟʥʘʢʦʤʩʪʚʘ ʩ ʠʥʦʩʪʨʘʥʥʦʡ ʧʝʨʠʦʜʠʢʦʡ ʠ 

ʣʠʪʝʨʘʪʫʨʦʡ, ʧʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʢʦʨʘʪʠʚ-

ʥʳʭ ʤʦʪʠʚʦʚ ʠʟ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʟʚʝʩʪʥʳʭ ʝʚʨʦʧʝʡ-

ʩʢʠʭ ʤʘʩʪʝʨʦʚ ʦʢʘʟʳʚʘʣʠʩʴ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʤ ʩʧʦʩʦʙʦʤ ʦʩʚʦʝʥʠʷ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʛʦ 

ʦʧʳʪʘ ʚ ʨʷʜʦʚʦʡ ʟʘʩʪʨʦʡʢʝ ʤʦʩʢʦʚʩʢʦʛʦ ʤʦʜʝʨʥʘ. 
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ʊʨʘʜʠʮʠʦʥʥʘʷ ʤʦʩʢʦʚʩʢʘʷ ʣʶʙʦʚʴ ʢ ʚʳʨʘʟʠ-

ʪʝʣʴʥʦʤʫ ʬʘʩʘʜʥʦʤʫ ʦʬʦʨʤʣʝʥʠʶ ʬʘʢʪʠʯʝʩʢʠ ʦʙʫ-

ʩʣʦʚʠʣʘ ʦʩʦʙʝʥʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʷʟʳʢʘ ʥʦʚʦʛʦ 

ʩʪʠʣʷ ʚ ʝʛʦ ʨʝʛʠʦʥʘʣʴʥʦʤ ʚʘʨʠʘʥʪʝ. ʊʨʘʜʠʮʠʠ ʜʝʢʦ-

ʨʘʪʠʚʠʟʤʘ, ʠʤʝʚʰʠʝ ʛʣʫʙʦʢʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʢʦʨʥʠ 

ʚ ʪʘʢʠʭ ʤʝʩʪʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʝʥʦʤʝʥʘʭ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʤʦʩʢʦʚʩʢʦʝ ʫʟʦʨʦʯʴʝ ʠʣʠ ʥʘʨʳʰʢʠʥʩʢʠʡ 

ʩʪʠʣʴ, ʚʦ ʤʥʦʛʦʤ ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʨʘʟʚʠʪʠʝ ʤʦ-

ʜʝʨʥʘ. ɺ ʄʦʩʢʚʝ ʨʘʥʴʰʝ, ʯʝʤ ʛʜʝ-ʣʠʙʦ, ʙʳʣʠ ʦʮʝ-

ʥʝʥʳ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʜʨʝʚʥʝʨʫʩʩʢʦʡ ʘʨ-

ʭʠʪʝʢʪʫʨʳ, ʢʘʢ ʷʨʢʦʩʪʴ ʮʚʝʪʦʚʦʛʦ ʨʝʰʝʥʠʷ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʠʭʨʦʤʥʦʡ ʢʝʨʘʤʠʢʠ ð ʠʟʨʘʟʮʦʚ. 

ʕʪʠ ʯʝʨʪʳ ʙʳʣʠ ʯʫʪʢʦ ʚʦʩʧʨʠʥʷʪʳ ʠ ʨʘʟʚʠʪʳ ʤʦʩ-

ʢʦʚʩʢʠʤ ʤʦʜʝʨʥʦʤ ʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ 

ʚ ʩʝʚʝʨʥʦʡ ʩʪʦʣʠʮʝ. ʊʘʢ, ʙʦʛʘʪʩʪʚʦ ʦʪʜʝʣʢʠ ʣʠʮʝ-

ʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʩʪʨʦʝʢ ʤʦʩʢʦʚʩʢʦʛʦ ʤʦʜʝʨʥʘ 

ʜʦʧʦʣʥʷʣʠ ʥʘʜʧʠʩʠ, ʘ ʪʘʢʞʝ ʮʚʝʪʥʦʡ ʢʝʨʘʤʠʯʝʩʢʠʡ 

ʜʝʢʦʨ. ɺʩʝ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʵʣʝ-

ʤʝʥʪʳ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʦʪʨʘʞʝʥʳ ʚ ʜʦʭʦʜʥʦʤ ʜʦʤʝ ɿ. 

ɸ. ʇʝʨʮʦʚʦʡ (1905ï1907), ʧʦʩʪʨʦʝʥʥʦʤ ʘʨʭʠʪʝʢʪʦ-

ʨʦʤ ʅ. ʂ. ɾʫʢʦʚʳʤ, ʧʦ ʧʨʦʝʢʪʫ ʭʫʜʦʞʥʠʢʘ ʉ. ɺ. 

ʄʘʣʶʪʠʥʘ. ʕʪʦ ʜʦʤ-ʪʝʨʝʤ, ʜʦʤ-ʜʚʦʨʝʮ ʩʦ ʤʥʦʞʝ-

ʩʪʚʦʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʳʩʪʫʧʦʚ, ʙʘʣʢʦʥʦʚ, ʥʠʰ, ʙʘ-

ʰʝʥʦʢ. ʉʘʤʳʤ ʚʳʨʘʟʠʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʝʢʦʨʘ-

ʪʠʚʥʦʛʦ ʫʙʨʘʥʩʪʚʘ ʧʦʩʪʨʦʡʢʠ, ʩʪʘʣʠ ʧʦʣʠʭʨʦʤʥʳʝ 

ʬʘʩʘʜʥʳʝ ʤʘʡʦʣʠʢʦʚʳʝ ʧʘʥʥʦ, ʩ ʤʠʬʦʣʦʛʠʯʝʩʢʠʤʠ 

ʤʦʪʠʚʘʤʠ ʩʝʚʝʨʥʦʛʦ ʬʦʣʴʢʣʦʨʘ. ʇʣʠʪʦʯʥʳʝ ʦʙʣʠ-

ʮʦʚʢʠ ʧʦʟʚʦʣʠʣʠ ʵʩʪʝʪʠʟʠʨʦʚʘʪʴ ʪʝʤʥʳʝ ʮʚʝʪʘ, 

ʧʦʣʥʦʧʨʘʚʥʦ ʚʚʝʜʷ ʠʭ ʚ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʧʘʣʠʪʨʫ ʛʦ-

ʨʦʜʘ. ʈʦʚʥʳʡ ʪʦʥ ʛʣʘʟʫʨʦʚʘʥʥʦʡ ʧʣʠʪʢʠ ʚ ʧʘʩʤʫʨ-

ʥʫʶ ʧʦʛʦʜʫ ʜʦʧʦʣʥʷʣʩʷ ʵʬʬʝʢʪʦʤ ʝʝ ʙʣʝʩʢʘ ʧʦʜ 

ʧʨʤ̫ʳʤʠ ʩʦʣʥʝʯʥʳʤʠ ʣʫʯʘʤʠ. ɹʣʝʩʢ ʩʘʤʦʡ ʬʘʩʘʜ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʨʝʜʢʦ ʧʦʜʢʨʝʧʣʷʣʩʷ ʙʨʠʣʣʠʘʥ-

ʪʦʚʳʤ ʙʣʝʩʢʦʤ ʩʪʝʢʦʣ ʩ ʘʣʤʘʟʥʳʤ ʦʙʨʝʟʦʤ ʠʣʠ ʦʩʦ-

ʙʳʭ ʚʳʧʫʢʣʳʭ ʩʪʝʢʦʣ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ 

ʦʩʪʝʢʣʝʥʠʠ ʦʢʦʥ ʧʦʩʪʨʦʝʢ ʤʦʩʢʦʚʩʢʦʛʦ ʤʦʜʝʨʥʘ. 

ʅʝʨʝʜʢʦ ʦʙʣʠʮʦʚʢʠ ʩʢʣʘʜʳʚʘʣʠʩʴ ʚ ʜʝʢʦʨʘʪʠʚʥʳʡ 

ʦʨʥʘʤʝʥʪ ʠ ʙʳʣʠ ʥʘʤʝʨʝʥʥʦ ʘʪʝʢʪʦʥʠʯʥʳ. ɺʩʝ ʵʪʠ 

ʩʧʦʩʦʙʳ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʙʳʣʠ ʚʦʟ-

ʤʦʞʥʳ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʣʠʮʝʚʳʝ ʬʘʩʘʜʳ ʤʦʩ-

ʢʦʚʩʢʠʭ ʧʦʩʪʨʦʝʢ ʯʘʱʝ ʚʩʝʛʦ ʚʦʩʧʨʠʥʠʤʘʣʠʩʴ ʠ ʘʨ-

ʭʠʪʝʢʪʦʨʘʤʠ, ʠ ʛʦʨʦʞʘʥʘʤʠ ʢʘʢ ʧʣʦʩʢʦʩʪʠ ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʝʨʘʤʠʢʠè 

ð ʬʘʩʘʜʥʳʝ ʩʶʞʝʪʥʳʝ ʢʝʨʘʤʠʯʝʩʢʠʭ ʧʘʥʥʦ, ʧʦʨʦʡ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʛʠʛʘʥʪʩʢʠʝ ʨʦʩʢʦʰʥʳʝ ʢʘʨ-

ʪʠʥʳ, ʠʛʨʘʶʱʠʝ ʥʘ ʩʦʣʥʮʝ ʷʨʢʠʤʠ ʢʨʘʩʢʘʤʠ. ʂʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚ ʛʦʩʪʠʥʠʮʝ çʄʝʪʨʦʧʦʣʴè (1899ï1905), 

ʛʜʝ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʙʳʣʦ ʧʨʠʚʣʝʯʝʥʦ ʙʦʣʴʰʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʦ ʛʣʘʚʥʳʤʠ ʘʨʭʠʪʝʢʪʦ-

ʨʘʤʠ ʷʚʣʷʣʠʩʴ ʃ. ʅ. ʂʝʢʫʰʝʚ, ɺ. ʌ. ɺʘʣʴʢʦʪ ʠ ʇ. ʇ. 

ɺʠʩʥʝʚʩʢʠʡ. ɻʦʩʪʠʥʠʮʘ ʷʚʣʷʝʪʩʷ, ʧʦʞʘʣʫʡ, ʩʘʤʳʤ 

ʢʨʫʧʥʳʤ ʦʙʱʝʩʪʚʝʥʥʳʤ ʟʜʘʥʠʝʤ ʵʧʦʭʠ ʤʦʜʝʨʥʘ. 

ɻʣʘʚʥʦʝ ʤʝʩʪʦ ʚ ʦʬʦʨʤʣʝʥʠʠ ʛʦʩʪʠʥʠʮʳ ʟʘʥʠʤʘʣʠ 

ʬʘʩʘʜʥʳʝ ʤʘʡʦʣʠʢʦʚʳʝ ʧʘʥʥʦ, ʩʘʤʦʝ ʢʨʫʧʥʦʝ ʠʟ 

ʢʦʪʦʨʳʭ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʧʦ ʨʠʩʫʥʢʘʤ ʄ. ɸ. ɺʨʫ-

ʙʝʣʷ ʠ ʦʙʨʘʱʝʥʦ ʢ ʅʝʛʣʠʥʥʦʡ ʫʣʠʮʝ. ʂʘʢ ʯʘʩʪʴ ʘʨ-

ʭʠʪʝʢʪʫʨʥʦʛʦ ʧʦʚʝʩʪʚʦʚʘʥʠʷ ʚʦʩʧʨʠʥʠʤʘʣʩʷ ʠ ʤʦʩ-

ʢʦʚʩʢʠʡ ʣʝʧʥʦʡ ʜʝʢʦʨ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʦʙʣʘʜʘʣʠ ʘʥ-

ʪʨʦʧʦʤʦʨʬʥʳʝ ʠ ʬʣʦʨʘʣʴʥʳʝ ʤʦʪʠʚʳ. 

ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʯʝʨʪʘʤʠ ʜʝʢʦʨʘ ʤʦʩʢʦʚʩʢʦʛʦ 

ʤʦʜʝʨʥʘ ʩʪʘʣʠ ʝʛʦ ʦʙʠʣʠʝ ʠ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʡ ʥʘʪʫ-

ʨʘʣʠʟʤ, ʩʦʯʝʪʘʚʰʠʡ ʦʙʳʯʥʦ ʤʘʩʢʠ ʠʣʠ ʬʠʛʫʨʳ ʩ 

ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʨʘʩʪʝʥʠʡ, ʘ ʧʦʨʦʡ ð ʞʠʚʦʪʥʳʭ ʠ 

ʧʪʠʮ. ʉʘʤʦʡ ʫʟʥʘʚʘʝʤʦʡ ʜʝʪʘʣʴʶ ʟʜʘʥʠʡ ʤʦʩʢʦʚ-

ʩʢʦʛʦ ʤʦʜʝʨʥʘ ʩʪʘʣʠ ʜʝʚʠʯʴʠ ʠʣʠ ʞʝʥʩʢʠʝ ʛʦʣʦʚʢʠ 

ʩ ʧʳʰʥʳʤʠ, ʯʘʱʝ ʚʩʝʛʦ ʨʘʩʧʫʱʝʥʥʳʤʠ ʚʦʣʦʩʘʤ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʢ ʫʢʨʘʰʝʥʠʷ ʟʘʤʢʦʚʳʭ 

ʢʘʤʥʝʡ ʦʢʦʥ, ʘʨʦʢ, ʜʚʝʨʥʳʭ ʧʨʦʝʤʦʚ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ 

ʩʚʦʙʦʜʥʳʭ ʦʨʥʘʤʝʥʪʦʚ. ʕʪʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʨʘʩʢʨʳʚʘʶʪʩʷ ʚ ʦʩʦʙʥʷʢʝ 

ʄ. ʌ. ʗʢʫʥʯʠʢʦʚʦʡ, ʧʦʩʪʨʝʥʥʦʤ ʘʨʭʠʪʝʢʪʦʨʦʤ ɺ. 

ʌ. ɺʘʣʴʢʦʪʦʤ ʚ ʇʨʝʯʠʩʪʝʥʩʢʦʤ ʧʝʨʝʫʣʢʝ (1899ï

1900).ɺ ʦʪʣʠʯʠʝ ʦʪ ʫʩʨʝʜʥʝʥʥʦʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘʥ-

ʪʠʢʠʟʠʨʦʚʘʥʥʦʛʦ ʜʝʢʦʨʘ ʵʢʣʝʢʪʠʢʠ, ʩʢʫʣʴʧʪʫʨʥʳʡ 

ʜʝʢʦʨ ʤʦʜʝʨʥʘ ʩʪʘʣ ʛʦʨʘʟʜʦ ʭʘʨʘʢʪʝʨʥʝʝ ʠ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʝʝ.  

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨ-

ʥʦʛʦ ʷʟʳʢʘ ʦʧʨʝʜʝʣʷʣʠ ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʠ ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʩʢʦʚʩʢʦʛʦ ʚʘʨʠʘʥʪʘ 

ʩʪʠʣʷ, ʧʨʠʜʘʚʘʷ ʝʤʫ ʢʘʯʝʩʪʚʘ ʯʨʝʟʚʳʯʘʡʥʦ ʤʥʦʛʦ-

ʦʙʨʘʟʥʦʡ, ʥʦ ʦʱʫʪʠʤʦʡ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʥʦʚʠʟʥʳ 

[5, ʩ. 163ï171]. 

ʄʦʜʝʨʥʫ ʙʳʣʘ ʯʫʞʜʘ ʢʨʦʧʦʪʣʠʚʘʷ ʨʝʞʠʩʩʫʨʘ 

ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʤʦʪʠʚʦʚ ʠ ʤʝʭʘʥʠʯʝʩʢʘʷ ʢʦʤʙʠʥʘ-

ʪʦʨʠʢʘ, ʩʚʦʡʩʪʚʝʥʥʘʷ ʵʢʣʝʢʪʠʢʝ. ʇʨʠʥʮʠʧ çʠʟʦʙʨʘ-

ʟʠʪʝʣʴʥʦʩʪʠè ʢʘʩʘʣʩʷ ʚʳʙʦʨʘ ʝʜʠʥʦʡ ʛʣʘʚʝʥʩʪʚʫʶ-

ʱʝʡ ʪʝʤʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʩʪʠʣʠʟʘʮʠʡ ʥʘ ʦʩʥʦʚʝ 

ʩʦʙʠʨʘʪʝʣʴʥʦʛʦ ʦʙʨʘʟʘ. ɿʜʝʩʴ ʙʳʣ ʚʘʞʝʥ ʥʝ ʢʦʥ-

ʢʨʝʪʥʳʡ ʠʩʪʦʯʥʠʢ, ʥʦ ʦʱʫʱʝʥʠʝ, ʠʤ ʦʩʪʘʚʣʝʥʥʦʝ. 

ʉʢʫʣʴʧʪʫʨʥʳʡ ʜʝʢʦʨ ʟʜʘʥʠʷ ʣʠʰʠʣʩʷ ʧʨʠʚʳʯʥʦʡ 

ʧʦʚʝʩʪʚʦʚʘʪʝʣʴʥʦ-ʠʣʣʶʩʪʨʘʪʠʚʥʦʡ ʨʦʣʠ, ʚʩʪʫʧʘʷ, 

ʩʢʦʨʝʝ, ʢʘʢ çʧʨʦʚʦʜʥʠʢè ʩʤʳʩʣʘ, ʢʦʪʦʨʳʡ ʦʪʢʨʳ-

ʚʘʝʪ ʧʫʪʴ ʚ ʧʦʜʩʦʟʥʘʪʝʣʴʥʳʡ ʤʠʨ ʦʙʨʘʟʦʚ ʠ ʯʫʚʩʪʚ, 

ʤʠʨ, ʢʦʩʚʝʥʥʦ ʟʘʧʝʯʘʪʣʝʥʥʳʡ ʚ ʚʝʱʥʦʤ ʤʘʪʝʨʠʘʣʝ 

ʘʨʭʠʪʝʢʪʫʨʳ. ɿʦʜʯʠʝ ʤʦʜʝʨʥʘ ʦʭʦʪʥʦ ʧʨʠʙʝʛʘʣʠ ʢ 

ʩʨʝʜʩʪʚʘʤ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʜʨʫʛʠʭ ʠʩʢʫʩʩʪʚ, ʨʘʙʦ-

ʪʘʷ ʛʨʘʬʠʯʥʦʡ ʣʠʥʠʝʡ, ʞʠʚʦʧʠʩʥʳʤ ʧʷʪʥʦʤ, ʧʣʘ-

ʩʪʠʯʝʩʢʦʡ ʤʘʩʩʦʡ, ʩʤʝʣʦ ʩʦʝʜʠʥʷʷ ʘʙʩʪʨʘʢʪʥʳʝ ʠ 

ʠʟʦʙʨʘʟʠʪʝʣʴʥʦ-ʢʦʥʢʨʝʪʥʳʝ ʬʦʨʤʳ. 

ʇʨʠʚʝʜʝʥʠʝ ʢ ʝʜʠʥʩʪʚʫ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ 

ʧʣʘʩʪʠʯʝʩʢʠʭ ʚʘʨʠʘʮʠʡ ʩʢʫʣʴʧʪʫʨʥʦʛʦ ʫʙʨʘʥʩʪʚʘ 

ʙʳʣʦ ʙʳ ʥʝʚʦʟʤʦʞʥʳʤ ʙʝʟ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʤʦ-

ʜʝʨʥʘ ʥʘʪʫʨʬʠʣʦʩʦʬʩʢʦʛʦ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʯʫʚʩʪʚʘ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʞʠʟʥʠ ʬʦʨʤ. ɺ ʮʝʣʦʤ ʤʦʩʢʦʚʩʢʦʡ ʘʨ-

ʭʠʪʝʢʪʫʨʝ, ʚ ʦʪʣʠʯʠʝ, ʩʢʘʞʝʤ, ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʟʜʘ-

ʥʠʡ ʬʨʘʥʮʫʟʩʢʦʛʦ ʤʦʜʝʨʥʘ ʩ ʝʛʦ ʧʝʨʝʥʘʩʳʱʝʥʥʦ-

ʩʪʴʶ ʩʢʫʣʴʧʪʫʨʥʳʤ ʜʝʢʦʨʦʤ, ʩʚʦʡʩʪʚʝʥʥʦ ʯʫʚʩʪʚʦ 

ʧʣʘʩʪʠʯʝʩʢʦʡ ʩʜʝʨʞʘʥʥʦʩʪʠ. ɺʳʨʘʟʠʪʝʣʴʥʦ ʦʧʣʳ-

ʚʘʶʱʠʝ, ʥʘʙʫʭʘʶʱʠʝ ʠʣʠ ʪʘʶʱʠʝ ʬʦʨʤʳ ʫʙʨʘʥ-

ʩʪʚʘ ʦʩʪʘʶʪʩʷ ʪʝʩʥʦ ʠ ʦʨʛʘʥʠʯʥʦ ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʣʘʩʪʠʯʝʩʢʠʤʠ ʧʝʨʝʭʦʜʘʤʠ, ʯʣʝʥʝ-

ʥʠʷʤʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʤʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʧʦʜʯʝʨʢʠʚʘʶʪ ʨʘʙʦʪʫ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʘ ʩʢʨʳʚʘʶʪ, ʣʠʰʴ ʥʘʤʝʢʘʷ ʥʘ ʝʝ ʟʘʚʫʘʣʠʨʦʚʘʥʥʦʝ 

ʧʨʠʩʫʪʩʪʚʠʝ. 

ʇʨʠʨʦʜʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʢʫʣʴʧʪʫʨʥʦʤ ʜʝʢʦʨʝ 

ʢʘʢ ʩʚʦʝʛʦ ʨʦʜʘ ʟʥʘʢ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʯʫʚʩʪʚʝʥʥʦ-

ʠʥʪʫʠʪʠʚʥʦʝ ʧʝʨʝʞʠʚʘʥʠʝ [2, ʩ. 35ï39]. ʂʘʢ, ʥʘʧʨʠ-

ʤʝʨ, ʚ ʨʝʣʴʝʬʥʦʤ ʦʬʦʨʤʣʝʥʠʠ ʦʩʦʙʥʷʢʘ ʗ. ɸ. 

ʈʝʢʢʘ, ʧʦʩʪʨʦʝʥʥʦʤ ɻ. ɸ. ɻʝʣʴʨʠʭʦʤ ʚ 1902ï1903 

ʛʦʜʘʭ, ʛʜʝ ʬʘʩʘʜʳ ʟʜʘʥʠʷ ʩʣʠʪʳ ʚ ʝʜʠʥʳʡ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʲʝʤ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʘʩ-

ʢʘʨʦʥʦʚ, ʛʠʨʣʷʥʜ ʠ ʩʢʫʣʴʧʪʫʨ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʥʝʜʦʣʛʦʚʝʯʥʦʩʪʴ ʤʦʜʝʨʥ ʩʫ-

ʤʝʣ ʥʝ ʧʨʦʩʪʦ ʚʥʝʜʨʠʪʴʩʷ ʚ ʩʪʦʣʠʯʥʳʡ ʙʳʪ, ʥʦ ʠ 

ʧʨʠʜʘʪʴ ʝʤʫ ʦʩʦʙʫʶ ʦʢʨʘʩʢʫ. ʈʘʩʩʯʠʪʘʥʥʳʝ ʥʝ ʥʘ 
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ʤʫʟʝʡʥʳʝ ʟʘʣʳ, ʘ ʥʘ ʙʳʪʦʚʘʥʠʝ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ, ʧʨʦʠʟʚʝʜʝʥʠʷ ʤʦʜʝʨʥʘ ʘʢʪʠʚʥʦ ʚʪʦʨʛʘʣʠʩʴ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʯʝʣʦʚʝʢʘ ʩʨʝʜʫ, ʚ ʦʙʳʜʝʥʥʦʝ ʩʦʟʥʘ-

ʥʠʝ ʦʙʠʪʘʪʝʣʝʡ ʵʪʦʡ ʩʨʝʜʳ, ʥʝ ʪʦʣʴʢʦ ʦʪʨʘʞʘʷ 

ʩʣʦʞʥʫʶ ʜʫʭʦʚʥʫʶ ʘʪʤʦʩʬʝʨʫ ʚʨʝʤʝʥʠ, ʥʦ ʠ ʟʘ-

ʤʝʪʥʦ ʚʣʠʷʷ ʥʘ ʥʝʝ. ʈʘʙʦʪʳ ʟʦʜʯʠʭ ʚ ʵʪʦʤ ʩʤʳʩʣʝ 

ʦʩʦʙʝʥʥʦ ʧʦʢʘʟʘʪʝʣʴʥʳ. ʊʘʢ, ʜʘʞʝ ʩʧʫʩʪʷ ʜʝʩʷʪʠʣʝ-

ʪʠʷ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʦ, ʯʪʦ ʤʦʜʝʨʥ ʫʩʧʝʣ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʧʨʝʦʙʨʘʟʠʪʴ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʣʠʢ 

ʄʦʩʢʚʳ. 
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 ʀ.ʄ. ʉʘʜʳʛʦʚ  

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʀʥʩʪʠʪʫʪ ʕʢʦʥʦʤʠʢʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ 

ɸʟʝʨʙʘʡʜʞʘʥ, ʛ. ɹʘʢʫ 

 

 ʆʇʊʀʄɸʃʔʅʆɽ ʋʇʈɸɺʃɽʅʀɽ ʄʅʆɻʆʄɽʈʅʓʄʀ ɼʀʉʂʈɽʊʅʓʄʀ ɺʂʃʖʏɽʅʀʗʄʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʦʣʫʯʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʵʢʩʪʨʝʤʫʤʘ ʚ ʟʘʜʘʯʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʤʥʦʛʦʤʝʨʥʳʤʠ ʜʠʩʢʨʝʪʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ. ɺ ʦʩʥʦʚʥʦʤ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʚʳʧʫʢʣʳʝ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʟʘʜʘʯʠ 

ʜʣʷ ʤʥʦʛʦʤʝʨʥʳʭ ʜʠʩʢʨʝʪʥʳʭ ʚʢʣʶʯʝʥʠʡ ʠ ʧʦʣʫʯʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʧʝʨʚʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʦʚ 

ʵʢʩʪʨʝʤʫʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʩʘʪʝʣʴʥʳʡ ʢʦʥʫʩ, ʤʥʦʛʦʟʥʘʯʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ, ʜʠʩʢʨʝʪʥʦʝ ʚʢʣʶʯʝʥʠʝ.  

 1. ʀʩʯʠʩʣʝʥʠʝ ʢʘʩʘʪʝʣʴʥʳʭ ʠ ʥʦʨʤʘʣʴʥʳʭ ʢʦʥʫʩʦʚ 

 ʈʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʧʫʥʢʪʦʚ. ɺ ʧ. 1 ʨʘʩʩʤʦʪʨʝʥʳ ʠʩʯʠʩʣʝʥʠʷ ʢʘʩʘʪʝʣʴʥʳʭ ʠ ʥʦʨʤʘʣʴʥʳʭ ʢʦ-

ʥʫʩʦʚ ʧʝʨʝʩʝʯʝʥʠʷ ʤʥʦʞʝʩʪʚ. ʀʩʯʠʩʣʝʥʠʝ ʢʘʩʘʪʝʣʴʥʳʭ ʠ ʥʦʨʤʘʣʴʥʳʭ ʢʦʥʫʩʦʚ ʜʣʷ ʜʚʫʭ ʤʥʦʞʝʩʪʚ ʨʘʩʩʤʦʪ-

ʨʝʥʳ ʚ [1] ʠ [2]. ɺ ʧ. 2 ʧʦʣʫʯʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʵʢʩʪʨʝʤʫʤʘ ʚ ʟʘʜʘʯʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʤʥʦʛʦʤʝʨʥʳʤʠ ʜʠʩʢʨʝʪʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ. ɺ ʧ. 3 ʧʦʣʫʯʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʵʢʩʪʨʝʤʫʤʘ ʚ ʜʠʩʢʨʝʪ-

ʥʦʡ ʟʘʜʘʯʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʧ. 4 ʧʦʣʫʯʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʵʢʩʪʨʝ-

ʤʫʤʘ ʚ ʟʘʜʘʯʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʤʝʨʥʳʤʠ ʜʠʩʢʨʝʪʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʤʥʦʛʠʝ 

ʟʘʜʘʯʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʪʘʢʠʤ ʟʘʜʘʯʘʤ. ɺ ʯʘʩʪʥʦʩʪʠ ʤʦʜʝʣʴ ʅʝʡʤʘʥʘ-ɻʝʡʣʘ 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʵʪʦʡ ʟʘʜʘʯʠ. 

 ʇʫʩʪʴ X  ʙʘʥʘʭʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʬʫʥʢʮʠʷ RX:h ­  ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʃʠʧʰʠʮʘ ʚ ʦʢʨʝʩʪ-
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 ʃʝʤʤʘ 1. ɽʩʣʠ ,k,,1i,RC n

i
2=Ë  ʟʘʤʢʥʫʪʳʝ ʤʥʦʞʝʩʪʚʘ, ʛʜʝ 2k² , 1

k

1i
i

Cx
=

Í  ʠ 

n

C
C

R)x(T)x(T 1s

1i
i

S
=- -

=
1

 ʧʨʠ k,2s= , ʪʦ ä
=

Ë
=

k

1i
C

C

).x(N)x(N
ik

1i
i1

  

 ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɽʩʣʠ ,2k=  ʠʟ ʩʣʝʜʩʪʚʠʷ 7.6.5 [2; 430] ʚʳʪʝʢʘʝʪ, ʯʪʦ  
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 ʉʧʨʘʚʝʜʣʠʚʦʩʪʴ ʩʣʝʜʩʪʚʠʷ 1 ʚʳʪʝʢʘʝʪ ʠʟ ʣʝʤʤʳ 1 ʠ 2. 
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ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

 ʇʫʩʪʴ X -ʙʘʥʘʭʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɺʝʢʪʦʨ XÍu  ʥʘʟʳʚʘʝʪʩʷ ʛʠʧʝʨʢʘʩʘʪʝʣʴʥʦʡ ʢ ʤʥʦʞʝʩʪʚʫ XCË  

ʚ ʪʦʯʢʝ CxÍ , ʝʩʣʠ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ 0>e  Ctwy Í+  ʜʣʷ ʚʩʝʭ ,C)Bx(y 1e+Í  ,Bw e+uÍ

),0(t eÍ . ʄʥʦʞʝʩʪʚʦ ʚʩʝʭ ʛʠʧʝʨʢʘʩʘʪʝʣʴʥʳʭ ʢ ʤʥʦʞʝʩʪʚʫ C  ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ )x(I
C

.  
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 Cʧʨʘʚʝʜʣʠʚʦʩʪʴ ʟʘʤʝʯʘʥʠʷ 1 ʩʣʝʜʫʝʪ ʠʟ ʩʣʝʜʩʪʚʠʷ 2 ʠ 3 ʪʝʦʨʝʤʳ 2.9.8 [1;100].  

 2. ʕʢʩʪʨʝʤʘʣʴʥʘʷ ʟʘʜʘʯʘ ʜʣʷ ʜʠʩʢʨʝʪʥʳʭ ʚʢʣʶʯʝʥʠʡ 
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ÍÍÍ== ++

 

 }agr)x,x(:X)x(x{M
0i0i0,1i

)1m)(1k(

ij0i
ÍÍ==

-

++
 ʧʨʠ ,k,1i=  

 }agr)x,x(:X)x(x{M
j0j01j,0

)1m)(1k(

ijj1
ÍÍ==

-

++
 ʧʨʠ ,m,1j=  

 }agr)x,x,x,x(:X)x(x{M
ijj,i1j,ij,1i1j,1i

)1m)(1k(

ijij
ÍÍ==

----

++
 ʧʨʠ .m,1j,k,1i ==   

 ʗʩʥʦ, ʯʪʦ ʧʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʠ )x(g  ʥʘ  

ʤʥʦʞʝʩʪʚʝ 1
Q)j,i(

ij
MM

Í

=  ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ (3). 

ʀʟ ʩʣʝʜʩʪʚʠʷ ʪʝʦʨʝʤʳ 2.4.5 [1; 57] ʚʳʪʝʢʘʝʪ, ʯʪʦ 

 }Q)j,i(),x(Tx:X)x(x{)x(T
ijBij

)1m)(1k(

ijM ij00
ÍÍÍ== ++

, 

 ,k,1i)},x,x(T)x,x(:X)x(x{)x(T
0i0,1igra0i0,1i

)1m)(1k(

ijM 0i1i
=ÍÍ==

--

++
 

 m,1j)},x,x(T)x,x(:X)x(x{)x(T
j01j,0graj01j,0

)1m)(1k(

ijM j0j1
=ÍÍ==

--

++
, 

 )}z(T)x,x,x,x(:X)x(x{)x(T
ijgraij1j,ij,1i1j,1i

)1m)(1k(

ijM ijij
ÍÍ==

----

++
, 

ʧʨʠ ,m,1j,k,1i ==  ʛʜʝ ).x,x,x,x(z
ij1j,ij,1i1j,1iij ----

=  

 ʇʦʵʪʦʤʫ 
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 },Q)j,i(),x(Nx:)X()x,...,x,x,x,x,...,x{()x(N
ijB

*

ij

)1m)(1k(**

km

*

ij

*

1j,i

*

j,1i

*

1j,1i

*

00M ij00
ÍÍÍ= ++

----
 

 )}x,x(N)x,x(:)0,...,0,x,0,x,...,0{()x(N
0i0,1igra

*

0,i

*

0,1i

*

0i

*

0,1iM 0i0i ---
Í=  

ʧʨʠ ,k,1i=  

 )}x,x(N)x,x(:)0,...,0,x,x,...,0{()x(N
j01j,0gra

*

j0

*

1j,0

*

j0

*

1j,0M j0j0 ---
Í=  

ʧʨʠ ,m,1j=   

 )},z(N)x,x,x,x(:)0,...,0,x,x,x,x,0,...,0{()x(N
ijgra

*

ij

*

1j,i

*

j,1i

*

1j,1i

*

ij

*

1j,i

*

j,1i

*

1j,1iM ijij
Í=

--------
 

ʧʨʠ .m,1j,k,1i ==  

ɼʘʣʝʝ ʯʝʨʝʟ }Q)j,i(:)x{(x
ij

Í=  ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (1)-(3). 

ʋʩʣʦʚʠʝ 1. ( )Å̧ÆÆ
Í

)x(Tint)x(T
ij00 M

)0,0(\Q)j,i(
M

 ʠ ʩʫʱʝʩʪʚʫʝʪ ʭʦʪʷʙʳ ʦʜʥʘ ʛʠʧʝʨʢʘʩʘ- 

ʪʝʣʴʥʘʷ ʢ 
ij

M , )0,0(\Q)j,i( Í , ʚ ʪʦʯʢʝ .x  

ʋʩʣʦʚʠʝ 2. 
nRX= , ʠʟ )x(N

ijM

*

ij
Íw  ʠ ä

Í

=v
Q)j,i(

*

ij
0  ʚʳʪʝʢʘʝʪ, ʯʪʦ 0*

ij
=w  ʧʨʠ Q)j,i( Í . 

ʋʩʣʦʚʠʝ 3. 
nRX= , 

)1m)(1k(n
)j,1i(

)0,0(s
MM

)R()x(T)x(T
ijij

++
-

=

=-1  ʠ 

)1m)(1k(n
)1j,i(

)0,0(s
MM

)R()x(T)x(T
ijij

++
-

=

=-1  ʧʨʠ )0,0(\Q)j,i( Í , 
ij

M  ʟʘʤʢʥʫʪʳ ʧʨʠ Q)j,i( Í . 

 ʗʩʥʦ, ʯʪʦ ʝʩʣʠ 
ij

gra  ʠ 
ij

B  ʧʨʠ Q)j,i( Í  ʟʘʤʢʥʫʪʳʝ ʤʥʦʞʝʩʪʚʘ, ʪʦ 
ij

M  ʟʘʤʢʥʫʪʳ ʧʨʠ Q)j,i( Í . 

ʇʫʩʪʴ )}1m)(1k(,...,3,2,1{Q: ++­j  ʚʟʘʠʤʥʦ ʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ. ɽʩʣʠ )ij(s j= , ʪʦ ʯʝ-

ʨʝʟ 
s

L  ʦʙʦʟʥʘʯʠʤ 
ij

M . ʊʦʛʜʘ ʫʩʣʦʚʠʝ 3 ʵʢʚʠʚʘʣʝʥʪʥʦ ʫʩʣʦʚʠʶ 

 
)1m)(1k(n

L
L

)R()x(T)x(T
i

1s

1i

s

++=- -

=
1

 

ʧʨʠ )1m)(1k(,2s ++= .  

ʆʪʤʝʪʠʤ, ʯʪʦ ʠʤʝʶʪʩʷ ʨʘʟʥʳʝ ʚʝʨʩʠʠ ʫʩʣʦʚʠʷ 3. 

ʇʨʝʜʣʦʞʝʥʠʝ 1. ɽʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʦ ʠʟ ʫʩʣʦʚʠʷ 1, 2 ʠʣʠ 3, ʪʦ  

 ä
Í

Ë
Q)j,i(

MM
)x(N)x(N

ij
.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɽʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ 1, ʪʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʷ 1 ʚʳʪʝʢʘʝʪ ʠʟ ʟʘʤʝʯʘ-

ʥʠʷ 1. 

ɽʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ 2, ʪʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʷ 1 ʚʳʪʝʢʘʝʪ ʠʟ ʪʝʦʨʝʤʳ 6.42[3; 228]. 

ɽʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ 3, ʪʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʷ 1 ʚʳʪʝʢʘʝʪ ʠʟ ʩʣʝʜʩʪʚʠʷ 1. ʇʨʝʜʣʦʞʝʥʠʝ 

ʜʦʢʘʟʘʥʦ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʠʟ ʪʝʦʨʝʤʳ 2.4.8 [1; 59] ʩʣʝʜʫʝʪ, ʯʪʦ ʫʩʣʦʚʠʝ 1 ʵʢʚʠʚʘʣʝʥʪʥʦ ʫʩʣʦʚʠʶ 

 ( )Å̧ÆÆ
Í

)x(I)x(T
ij00 M

)0,0(\Q)j,i(
M

. )4(  

 ʆʪʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ 
nRX= , ʪʦ ʫʩʣʦʚʠʝ (4) ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʫʩʣʦʚʠʝʤ:  

ij
M , )0,0(\Q)j,i( Í , ʟʘʤʢʥʫʪʦ ʠ ( ) Å̧ÆÆ

Í
)x(Tint)x(T

ij00 M
)0,0(\Q)j,i(

M
. 

ɽʩʣʠ ),...,,(
S10
lll=l , ʪʦ ʦʙʦʟʥʘʯʠʤ ä

=
l

l=
S

0s
ss

)x(g)x(F .  

ʃʝʤʤʘ 4. ʇʫʩʪʴ WÍx  ʤʠʥʠʤʠʟʠʨʫʝʪ ʬʫʥʢʮʠʦʥʘʣ )x(g
0

 ʥʘ ʤʥʦʞʝʩʪʚʝ W, 
ij

gra  ʠ 
ij

B  ʧʨʠ 

Q)j,i( Í  ʟʘʤʢʥʫʪʳʝ ʤʥʦʞʝʩʪʚʘ, ʬʫʥʢʮʠʠ RX:gs

ij
­  ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʶ ʃʠʧʰʠʮʘ ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

ij
x  ʧʨʠ Q)j,i( Í . ɽʩʣʠ ʢʨʦʤʝ ʪʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʦ ʠʟ ʫʩʣʦʚʠʡ 1, 2 ʠʣʠ 3, ʪʦ ʩʫʱʝʩʪʚʫʶʪ ʚʝʢʪʦʨʳ 

)x(Nz
ijM

*

ij
Í  ʧʨʠ Q)j,i( Í , ʯʠʩʣʘ 

S110
,...,,0,....,0,0 ll²l²l²l

+tt
 ʥʝ ʦʙʨʘʱʘʶʱʠʝʩʷ ʚ ʥʫʣʴ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ, ʛʜʝ ä
t

=

=l
1i

ii
0)x(g  ʠ )x(Fx*

l
µÍ  ʪʘʢʠʝ, ʯʪʦ .zx

Q)j,i(

*

ij

*
ä
Í

-=   

 ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʦ ʫʩʣʦʚʠʶ ʧʦʣʫʯʠʤ, ʯʪʦ M  ʟʘʤʢʥʫʪʦ. ʃʝʛʢʦ ʧʨʦʚʝʨʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ 

ʪʝʦʨʝʤʳ 6.1.1[1; 210] (ʩʤ. ʪʘʢʞʝ [4], ʪʝʦʨʝʤʳ 10.47). ʊʦʛʜʘ ʜʣʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ r  ʥʘʡʜʫʪʩʷ 
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S110
,...,,0,....,0,0 ll²l²l²l

+tt
 ʥʝ ʦʙʨʘʱʘʶʱʠʝʩʷ ʚ ʥʫʣʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʪʘʢʠʝ, ʯʪʦ ä

t

=

=l
1i

ii
0)x(g  

ʠ  

 ää
==

Ëµl+lµËÖl+ÖlµÍ
S

0i
Mii

S

0i
Mii

)x(dr)x(g)x))((dr)(g(0 ä
=

+lµ
S

0i
Mii

).x(N)x(g  

ʊʘʢ ʢʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʧʨʝʜʣʦʞʝʥʠʷ 1, ʪʦ ʠʤʝʝʤ, ʯʪʦ ä
Í

Ë
Q)j,i(

MM
)x(N)x(N

ij
. ʇʦʵʪʦʤʫ 

ä ä
= Í

+lµÍ
S

0s Q)j,i(
Mss

.)x(N)x(g0
ij

 ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ )x(Nz
ijM

*

ij
Í  ʧʨʠ Q)j,i( Í  ʠ )x(Fx*

l
Í  ʪʘʢʠʝ, ʯʪʦ 

.zx
Q)j,i(

*

ij

*
ä
Í

-=  ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʇʦ ʧʨʝʜʣʦʞʝʥʠʶ 2.3.3 [1; 43] ʠʤʝʝʤ, ʯʪʦ S,0s,)x(g)x(g
k

0i

m

0j
ij

s

ijs
=µËµ ää

= =

. ʗʩʥʦ, ʯʪʦ 

äääääää
= = == ===

l
l=l=l=

k

0i

m

0j
ij

s

ij

S

0s
s

k

0i

m

0j
ij

s

ij

S

0s
s

S

0s
ss

)x(g)x(g)x(g)x(F . ʇʦʵʪʦʤʫ .)x(g)x(F
k

0i

m

0j
ij

s

ij

S

0s
sää ä

= = =
l

lµËµ  

ʊʦʛʜʘ ʧʨʠ ʫʩʣʦʚʠʠ ʣʝʤʤʳ 4, ʧʦʣʫʯʠʤ 

 äää ä
Í= = =

+lµÍ
Q)j,i(

M

k

0i

m

0j
ij

s

ij

S

0s
s

)x(N)x(g0
ij

    (5) 

 ʗʩʥʦ, ʯʪʦ ʚʝʢʪʦʨ )x(Fx*

l
µÍ  ʠʤʝʝʪ ʚʠʜ ,)x(x

Q)j,i(

*

ij

*

Í
=  ʛʜʝ ).x(gx

ij

s

ij

S

0s
s

*

ij ä
=

lµÍ   

 ʇʦʵʪʦʤʫ ʠʟ (5) ʧʦʣʫʯʠʤ, ʯʪʦ ʝʩʣʠ 
)j,i(ij

)x(x=  ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʚʳʧʦʣ-

ʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʣʝʤʤʳ 4, ʪʦ ʩʫʱʝʩʪʚʫʶʪ )x(gx
ij

s

ij

S

0s
s

*

ij
ä
=

lµÍ  ʧʨʠ Q)j,i( Í ,

)x,x(N))j,0(x),j,0(x(
j01j,0gra

*

j,0

*

1j,0 j0 --
Í  ʧʨʠ ,m,1j=  )x,x(N))0,i(x),0,i(x(

0i0,1igra

*

0,i

*

0,1i 0i --
Í  ʧʨʠ 

,k,1i=  )x,x,x,x(N))j,i(x),j,i(x),j,i(x),j,i(x(
ij1j,ij,1i1j,1igra

*

ij

*

1j,i

*

j,1i

*

1j,1i ij --------
Í  ʧʨʠ ,m,1j,k,1i ==  

)x(Nx
j,iB

*

ij ij
Í  ʧʨʠ Q)j,i( Í  ʪʘʢʠʝ, ʯʪʦ  

 0x)1j,1i(x)1j,i(x)j,1i(x)j,i(xx *

ij

*

ij

*

ij

*

ij

*

ij

*

ij
=+++++++++   

ʧʨʠ ,1m,0j,1k,0i -=-=  ʛʜʝ 0)0,0(x*

00
=  ʠ 

 0x)m,1i(x)m,i(xx *
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*

im

*

im

*
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=++++  ʧʨʠ ,1k,0i -=  
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*
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*
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*

kj
=++++  ʧʨʠ ,1m,0j -=  

 .0x)m,k(xx *

km

*
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*
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʠʤ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʩʣʝʜʫʶʱʝʡ ʪʝʦʨʝʤʳ.  

ʊʝʦʨʝʤʘ 1. ʇʫʩʪʴ }Q)j,i(:)x{(x
ij

Í=  ̫ ʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (1)-(3) ʠ ʚʳʧʦʣʥʷʝʪʩʷ 

ʦʜʥʦ ʠʟ ʫʩʣʦʚʠʝ 1, 2 ʠʣʠ 3 ʠ 
s

ij
g  ʣʠʧʰʠʮʝʚʘʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ 
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x  ʬʫʥʢʮʠʷ. ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ ʯʠʩʣʘ 
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j01j,0gra

*
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*
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*
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*
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*
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*
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*
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*
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*
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*
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*
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*
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ʆʙʦʟʥʘʯʠʚ )x,x(Igrb
j,01j,0graj0 j0 -

=  ʧʨʠ ,m,1j= )x,x(Igrb
0i0,1igra0i 0i -

=  ʧʨʠ ,k,1i=  

)}z(Igrb
ijgraij ij

=  ʧʨʠ ,m,1j,k,1i ==  ʛʜʝ )x,x,x,x(z
ij1j,ij,1i1j,1iij ----

=  ʠ ʨʘʩʩʤʦʪʨʠʤ ʚʢʣʶʯʝʥʠʝ  

 )z,z,z(bz
1j,ij,1i1j,1iijij ----

Í , ,m,1j,k,1i ==  

 )z(bz
1j,0j0j0 -

Í , ,m,1j=  )z(bz
0,1i0i0i -

Í , ,k,1i=    (6) 

 )x(Tz
ijBij ij

Í , Q)j,i( Í . 

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ (6) ʵʢʚʠʚʘʣʝʥʪʥʘ ʫʩʣʦʚʠʶ ).4(  

 ʊʝʦʨʝʤʘ 2. ʇʫʩʪʴ }Q)j,i(:)x{(x
ij

Í=  ʷʚʣ̫ʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (1)-(3) ʠ 

)x,x(I
j01j,0gra j0 -

 ʧʨʠ ,m,1j= )x,x(I
0i0,1igra0i -

 ʧʨʠ ,k,1i=  )}z(I
ijgraij

 ʧʨʠ ,m,1j,k,1i ==  ʥʝʧʫʩʪʳʝ, 

ʛʜʝ )x,x,x,x(z
j,i1j,ij,1i1j,1iij ----

= , ʠ 
s

ij
g  ʣʠʧʰʠʮʝʚʘʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

ij
x  ʬʫʥʢʮʠʷ. 

 ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ ʯʠʩʣʘ 
S110

,...,,0,....,0,0 ll²l²l²l
+tt

 ʥʝ ʦʙʨʘʱʘʶʱʠʝʩʷ ʚ ʥʫʣʴ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ, ʛʜʝ ä
t

=

=l
1i

ii
0)x(g , )x(gx

ij

s

ij

S

0s
s

*

ij ä
=

lµÍ  ʧʨʠ Q)j,i( Í , )x(Nx
j,iB

*

ij ij
Í  ʧʨʠ Q)j,i( Í , 

)x,x(N))j,0(x),j,0(x(
j01j,0gra

*

j0

*

1j,0 j0 --
Í  ʧʨʠ ,m,1j= )x,x(N))0,i(x),0,i(x(

0i0,1igra

*

0i

*

0,1i 0i --
Í  ʧʨʠ 

,k,1i= )x,x,x,x(N))j,i(x),j,i(x),j,i(x),j,i(x(
ij1j,ij,1i1j,1igra

*

ij

*

1j,i

*

j,1i

*

1j,1i ij --------
Í  ʧʨʠ ,m,1j,k,1i ==   

ʠ ʯʠʩʣʦ }1,0{Ía  ʥʝ ʚʩʝ ʨʘʚʥʳʝ ʥʫʣʶ ʪʘʢʠʝ, ʯʪʦ 

 0x)1j,1i(x)1j,i(x)j,1i(x)j,i(xx *

ij

*

ij

*

ij

*

ij

*

ij

*

ij
=+++++++++a   

ʧʨʠ ,1m,0j,1k,0i -=-= ʛʜʝ 0)0,0(x*

00
= , 

 0x)m,1i(x)m,i(xx *

im

*

im

*

im

*

im
=++++a  ʧʨʠ ,1k,0i -=  

 0x)1j,k(x)j,k(xx *

kj

*

kj

*

kj

*

kj
=++++a  ʧʨʠ ,1m,0j -=  

 .0x)m,k(xx *

km

*

km

*

km
=++a  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʃʝʛʢʦ ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ 

 ,k,1i)},x,x(T)x,x(:X)x(x{)x(T
0i0,1igra0i0,1i

)1m)(1k(

ijM 0i0i
=ÍÍ==

--

++
 

 ,m,1j)},x,x(T)x,x(:X)x(x{)x(T
j01j,0graj01j,0

)1m)(1k(

ijM j0j0
=ÍÍ==

--

++
 

 )}z(T)x,x,x,x(:X)x(x{)x(T
ijgraij1j,ij,1i1j,1i

)1m)(1k(

ijM ijij
ÍÍ==

----

++
 

ʧʨʠ ,m,1j,k,1i ==  ʛʜʝ ).x,x,x,x(z
ij1j,ij,1i1j,1iij ----

=  

ɽʩʣʠ ( )Å=ÆÆ
Í

)x(I)x(T
ij00 M

)0,0(\Q)j,i(
M

, ʪʦ ʧʦ ʣʝʤʤʝ 5.11[5; 37] ʥʘʡʜʫʪʩʷ ʣʠʥʝʡʥʳʝ ʬʫʥʢʮʠʦʥʘʣʳ 

)x(N
ijM

*

ij
Íw  ʧʨʠ Q)j,i( Í  ʥʝ ʚʩʝ ʨʘʚʥʳʝ ʥʫʣʶ ʪʘʢʠʝ, ʯʪʦ ä

Í

=w
Q)j,i(

*

ij
.0  ʋʯʠʪʳʚʘʷ ʚʳʨʘʞʝʥʠʝ )x(N

ijM
 

ʧʨʠ Q)j,i( Í  ʠʤʝʝʤ, ʯʪʦ 

 0x)1j,1i(x)1j,i(x)j,1i(x)j,i(x *

ij

*

ij

*

ij

*

ij

*

ij
=++++++++   

ʧʨʠ ,1m,0j,1k,0i -=-=  ʛʜʝ 0)0,0(x*

00
=  

 0x)m,1i(x)m,i(x *

m,i

*

m,i

*

m,i
=+++  ʧʨʠ ,1k,0i -=  

 0x)1j,k(x)j,k(x *

j,k

*

j,k

*

j,k
=+++  ʧʨʠ ,1m,0j -=  

 .0x)m,k(x *

km

*

km
=+  

ʊʘʢ ʢʘʢ )x(N
ijM

*

ij
Íw  ʧʨʠ Q)j,i( Í  ʥʝ ʚʩʝ ʨʘʚʥʳʝ ʥʫʣʶ, ʪʦ ʧʦʣʫʯʠʤ, ʯʪʦ 

)1j,1i(x),1j,i(x),j,1i(x),j,i(x *

ij

*

ij

*

ij

*

ij
++++  ʧʨʠ ,1m,0j,1k,0i -=-=  )m,1i(x),m,i(x *

im

*

im
+  

ʧʨʠ ,1k,0i -=  )1j,k(x),j,k(x *

kj

*

kj
+  ʧʨʠ 1m,0j -=  ʠ )m,k(x*

km
 ʥʝ ʚʩʝ ʨʘʚʥʳ ʥʫʣʶ ʦʜʥʦʚʨʝʤʝʥʥʦ. 
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ɽʩʣʠ ( )Å̧ÆÆ
Í

)x(I)x(T
ij00 M

)0,0(\Q)j,i(
M

, ʪʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʪʝʦʨʝʤʳ 2 ʚʳʪʝʢʘʝʪ ʠʟ ʪʝʦʨʝʤʳ 1. ʊʝʦʨʝʤʘ 

ʜʦʢʘʟʘʥʘ. 

 ʉʣʝʜʩʪʚʠʝ 2. ʇʫʩʪʴ }Q)j,i(:)x{(x
ij

Í=  ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (1)-(3) ʠ 

)x,x(I
j01j,0gra j0 -

 ʧʨʠ ,m,1j= )x,x(I
0i0,1igra0i -

 ʧʨʠ ,k,1i=  )}z(I
ijgraij

 ʧʨʠ ,m,1j,k,1i ==  ʥʝʧʫʩʪʳʝ, 

ʛʜʝ )x,x,x,x(z
ij1j,ij,1i1j,1iij ----

= , ʠ 
s

ij
g  ʣʠʧʰʠʮʝʚʘʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

ij
x  ʬʫʥʢʮʠʷ. 

 ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ ʯʠʩʣʘ 
S110

,...,,0,....,0,0 ll²l²l²l
+tt

 ʥʝ ʦʙʨʘʱʘʶʱʠʝʩʷ ʚ ʥʫʣʴ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ, ʛʜʝ ä
t

=

=l
1i

ii
0)x(g , )x(gx

ij

s

ij

S

0s
s

*

ij
ä
=

lµÍ  ʧʨʠ Q)j,i( Í , )x(Nx
ijB

*

ij ij
Í  ʧʨʠ Q)j,i( Í , 

)x,x(N))j,0(x),j,0(x(
j01j,0gra

*

j0

*

1j,0 j0 --
Í  ʧʨʠ ,m,1j= )x,x(N))0,i(x),0,i(x(

0i0,1igra

*

0i

*

0,1i 0i --
Í  ʧʨʠ 

,k,1i= )x,x,x,x(N))j,i(x),j,i(x),j,i(x),j,i(x(
ij1j,ij,1i1j,1igra

*

ij

*

1j,i

*

j,1i

*

1j,1i ij --------
Í  ʧʨʠ ,m,1j,k,1i ==  ʠ 

ʯʠʩʣʦ }1,0{ -Íb  ʪʘʢʠʝ, ʯʪʦ  

 )x(gx)1j,1i(x)1j,i(x)j,1i(x)j,i(x
ij

S

0s

s

ijs

*

ij

*

ij

*

ij

*

ij

*

ij ä
=

lµbÍ++++++++   

ʧʨʠ ,1m,0j,1k,0i -=-=  ʛʜʝ 0)0,0(x*

00
= , 

 )x(gx)m,1i(x)m,i(x
im

S

0s

s

ims

*

im

*

im

*

im ä
=

lµbÍ+++  ʧʨʠ ,1k,0i -=  

 )x(gx)1j,k(x)j,k(x
kj

S

0s

s

kjs

*

kj

*

kj

*

kj ä
=

lµbÍ+++  ʧʨʠ ,1m,0j -=  

 .)x(gx)m,k(x
S

0s
km

s

kms

*

km

*

km ä
=

lµbÍ+  

 ʀʩʧʦʣʴʟʫʷ ʣʝʤʤʳ 4 ʘʥʘʣʦʛʠʯʥʦ ʪʝʦʨʝʤʝ 4.2.4 [6; 144] ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ ʝʩʣʠ }Q)j,i(:)x{(x
ij

Í=  

ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (1)-(3), 
ij

gra , 
0i

gra , 
j0

gra , ʛʜʝ ,m,1j,k,1i ==  ʠ 
ij

B  ʧʨʠ Q)j,i( Í  

ʚʳʧʫʢʣʳʝ ʤʥʦʞʝʩʪʚʘ, 
s

ij
g  ʣʠʧʰʠʮʝʚʘʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

ij
x  ʬʫʥʢʮʠʷ, ʪʦ ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪʩʷ ʫʪʚʝʨʞʜʝʥʠʝ 

ʪʝʦʨʝʤʳ 2. 

 ʇʫʩʪʴ X  ʙʘʥʘʭʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, XGË . ʂʦʥʪʠʥʛʝʥʪʥʳʡ ʢʦʥʫʩ [2; 396] ʢ ʤʥʦʞʝʩʪʚʦ G  ʚ ʪʦʯʢʝ 

GxÍ  ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ 

 }Xxtxʯʪʦz,x,X}x{,0 tʛʜʝ),,0(}t{:Xz{)x(ɻ
G

Í+­Ë$­+¤Í$Í=
nnnnnn

.  

 ʇʦʣʦʞʠʤ 

 )}w(ay:y,ysup{)y,w(S
ijij

**

ijaij
Í= , 

 )}y,w(Sy,y:)w(ay{)y,w(a *

ija

*

ijij

*

ijij ij
=Í=  

ʧʨʠ m,1j,k,1i == , ʛʜʝ )x,x,x(w
1j,ij,1i1j,1iij ----

= , )x,x,x,x(z
ij1j,ij,1i1j,1iij ----

= . 

 ɽʩʣʠ ʚ ʪʦʯʢʝ )w(T)w(ɻ MM = , ʪʦ ʤʥʦʞʝʩʪʚʦ M  ʥʘʟʳʚʘʝʪʩʷ ʨʝʛʫʣʷʨʥʳʤ ʚ ʪʦʯʢʝ w  [1; 57]. 

 ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 
ij

gra  ʨʝʛʫʣʷʨʥʳʡ ʚ ʪʦʯʢʝ )x,x,x,x(z
ij1j,ij,1i1j,1iij ----

=  ʧʨʠ ,k,1i=  

m,1j= , ʪ.ʝ. )z(ɻ)z(T
ijgraijgra ijij

=  ʠ ʧʫʩʪʴ )w(a
ijij

 ʚʳʧʫʢʣʦʝ ʤʥʦʞʝʩʪʚʦ. ʊʘʢ ʢʘʢ 

ijijijij
gra)w(a}w{ Ë³ , ʪʦ ʧʦ ʧʨʝʜʣʦʞʝʥʠʷʤ 7.6.1 ʠ 7.1.5[2; 427, 398] ʠʤʝʝʤ, ʯʪʦ 

 ).z(T}0),w(ay:xy,0({
ijgraijijij ij

Ë²lÍ-l  

  ʊʘʢ ʢʘʢ )x,x,x,x(N))j,i(x),j,i(x),j,i(x),j,i(x(
ij1j,ij,1i1j,1igra

*

ij

*

1j,i

*

j,1i

*

1j,1i ij --------
Í  ʧʨʠ ,k,1i=   

 ,m,1j=  ʪʦ 0)x,x,x,x()),j,i(x),j,i(x),j,i(x),j,i(x(
ij1j,ij,1i1j,1i

*

ij

*

1j,i

*

j,1i

*

1j,1i
¢

--------
 ʧʨʠ 

)z(T)x,x,x,x(
ijgraij1j,ij,1i1j,1i ij

Í
---- . ʇʦʵʪʦʤʫ 0xy),j,i(x

ij

*

ij
¢-  ʧʨʠ )w(ay

ijij
Í , ʪ.ʝ.  

ij

*

ij

*

ij
x),j,i(xy),j,i(x ¢  ʧʨʠ )w(ay

ijij
Í . ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ, ʯʪʦ 

 
ij

*

ijijij

*

ij
x),j,i(x)}w(ay:y),j,i(xmax{ =Í  
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ʪ.ʝ. 
ij

*

ij

*

ijija
x),j,i(x))j,i(x,w(S

ij
= . ʊʦʛʜʘ ʷʩʥʦ, ʯʪʦ ))j,i(x,w(ax *

ijijijij
Í  ʧʨʠ m,1j,k,1i == .  

ʆʪʤʝʪʠʤ, ʯʪʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʢʣʶʯʝʥʠʝ ʪʘʢʞʝ ʜʣʷ 
j0

x  ʧʨʠ ,m,1j= 0i
x  ʧʨʠ 

k,1i= . 

 3. ɼʠʩʢʨʝʪʥʘʷ ʟʘʜʘʯʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ  

 ʇʫʩʪʴ X  ʠ 
ij

Y -ʙʘʥʘʭʦʚʳ ʧʨʦʩʪʨʘʥʩʪʚʘ, 
ijij

YU Ë , ʛʜʝ )0,0()j,i( ¸ ,  

},m,0j,k,0i:)j,i{(Q)j,i( ===Í  XYX:f
ij

3

ij
­³ , XYX:f

ij

3

0i
­³ , XYX:f

ijj0
­³  

,m,1j,k,1i ==  ʦʪʦʙʨʘʞʝʥʠʷ.  

 ʇʨʝʜʧʦʣʦʞʠʤ, ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ 

 )u,x,x,x(fx
ij1j,ij,1i1j,1iijij ----

= ,  

 )u,x(fx
0i0,1i0i0i -

= ,      (7) 

 )u,x(fx
j,01j,0j0j0 -

= , 

ʛʜʝ XBx,m,1j,k,1i
ijij
ËÍ==  ʧʨʠ m,0j,k,0i == , 

ijij
Uu Í  ʧʨʠ m,0j,k,0i == , 

)0,0()j,i( ¸ . 

 ʅʘʟʦʚʝʤ ʪʨʘʝʢʪʦʨʠʝʡ ʩʠʩʪʝʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʦʯʝʢ }Q)j,i(:)x{(x
ij

Í=  ʩʚʷʟʘʥʥʳʭ ʩʦʦʪʥʦ-

ʰʝʥʠʝʤ (7). 

 ʇʫʩʪʴ RX:g
ij
­ , m,0j,k,0i == . ʈʘʩʩʤʦʪʨʠʤ ʤʠʥʠʤʠʟʘʮʠʶ ʬʫʥʢʮʠʠ 

 )x(g)x(f
ij

k

0i

m

0j
ijää

= =

=       (8) 

ʥʘ ʪʨʘʝʢʪʦʨʠʷʭ ʩʠʩʪʝʤʳ (7) ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ  

 

.S,1s,0)x(g)x(g

,1s,0)x(g)x(g

k

0i

m

0j
ij

s

ijs

k

0i

m

0j
ij

s

ijs

+t===

t=¢=

ää

ää

= =

= =

    (9)  

 ʄʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ (7) ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ M. ʄʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ (7) ʢʦʪʦʨʳʝ ʫʜʦ-

ʚʣʝʪʚʦʨʷʶʪ ʦʛʨʘʥʠʯʝʥʠʝ (9) ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ W. ʅʘʙʦʨ }m,0j,k,0i:)u,x{(
ijij

==  ʤʠʥʠʤʠʟʠʨʫʶʱʘʷ 

ʬʫʥʢʮʠʶ (8) ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ (7),(9) ʥʘʟʳʚʘʝʪʩʷ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ (7)-(9). 

 ʆʙʦʟʥʘʯʠʤ )U,x,x,x(f)x,x,x(a
ij1j,ij,1i1j,1iij1j,ij,1i1j,1iij --------

= , )U,x(f)x(a
0i0,1i0i0,1i0i --

= , 

)U,x(a)x(a
j,01j,0j01j,0j0 --

= , ʛʜʝ m,1j,k,1i == . 

 ʆʙʦʟʥʘʯʠʤ )},x,x,x(ay:X)y,x,x,x{(gra
321ij

4

321ij
ÍÍ=  )},x(ay:X)y,x{(gra

0i

2

0i
ÍÍ=  

)}.x(ay:X)y,x{(gra
j0

2

j0
ÍÍ=  

 ʈʘʩʩʤʦʪʨʠʤ ʤʥʦʛʦʤʝʨʥʦʝ ʜʠʩʢʨʝʪʥʦʝ ʚʢʣʶʯʝʥʠʝ 

 )x,x,x(ax
1j,ij,1i1j,1iijij ----

Í ,     (10) 

 )x(ax
0,1i0i0i -

Í , )x(ax
1j,0j0j0 -

Í , 

ʛʜʝ XBx,m,1j,k,1i
ijij
ËÍ==  ʧʨʠ m,0j,k,0i == . 

 ʄʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ (10) ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ M. ʄʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ (10) ʢʦʪʦʨʳʝ ʫʜʦ-

ʚʣʝʪʚʦʨʷʶʪ ʦʛʨʘʥʠʯʝʥʠʝ (9) ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ W. ʊʨʘʝʢʪʦʨʠʷ WÍ=== }m,0j,k,0i:)x{(x
ij

 ʥʘʟʳʚʘ-

ʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ, ʝʩʣʠ )x(f)x(f ¢  ʧʨʠ .x WÍ  ʗʩʥʦ, ʯʪʦ ʟʘʜʘʯʘ (7)-(9) ʵʢʚʠʚʘʣʝʥʪʥʘ ʤʠʥʠʤʠʟʘʮʠʶ 

ʬʫʥʢʮʠʠ (8) ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ (9),(10). 

 ʉʣʝʜʩʪʚʠʝ 3. ʇʫʩʪʴ }Q)j,i(:)x{(x
ij

Í=  ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (7)-(9) ʠ 

)x,x(I
j,01j,0gra j0 -  ʧʨʠ ,m,1j= )x,x(I

0i0,1igra0i -
 ʧʨʠ ,k,1i=  )}z(I

ijgraij
 ʧʨʠ ,m,1j,k,1i ==  ʥʝʧʫʩʪʳʝ, 

ʛʜʝ )x,x,x,x(z
ij1j,ij,1i1j,1iij ----

= , ʠ 
s

ij
g  ʣʠʧʰʠʮʝʚʘʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

ij
x  ʬʫʥʢʮʠʷ. 

 ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ )x(gx
ij

s

ij

S

0s
s

*

ij
ä
=

lµÍ  ʧʨʠ Q)j,i( Í , )x(Nx
j,iB

*

ij ij
Í  ʧʨʠ Q)j,i( Í ,  
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)x,x(N))j,0(x),j,0(x(
j01j,0gra

*

j0

*

1j,0 j0 --
Í  ʧʨʠ ,m,1j= )x,x(N))0,i(x),0,i(x(

0i0,1igra

*

0i

*

0,1i 0i --
Í  ʧʨʠ 

,k,1i= )x,x,x,x(N))j,i(x),j,i(x),j,i(x),j,i(x(
ij1j,ij,1i1j,1igra

*

ij

*

1j,i

*

j,1i

*

1j,1i ij --------
Í  ʧʨʠ ,k,1i=  ,m,1j=  

ʯʠʩʣʘ 
S110

,...,,0,....,0,0 ll²l²l²l
+tt

 ʥʝ ʦʙʨʘʱʘʶʱʠʝʩʷ ʚ ʥʫʣʴ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʛʜʝ ä
t

=

=l
1i

ii
0)x(g

, ʠ ʯʠʩʣʦ }1,0{ -Íl  ʪʘʢʠʝ, ʯʪʦ  

 )x(gx)1j,1i(x)1j,i(x)j,1i(x)j,i(x
ij

S

0s

s

ijs

*

ij

*

ij

*

ij

*

ij

*

ij ä
=

lµlÍ++++++++   

ʧʨʠ ,1m,0j,1k,0i -=-= ʛʜʝ 0)0,0(x*

00
= , 

 )x(gx)m,1i(x)m,i(x
im

S

0s

s

ims

*

m,i

*

m,i

*

m,i ä
=

lµlÍ+++  ʧʨʠ ,1k,0i -=  

 )x(gx)1j,k(x)j,k(x
kj

S

0s

s

kjs

*

j,k

*

j,k

*

j,k ä
=

lµlÍ+++  ʧʨʠ ,1m,0j -=  

 .)x(gx)m,k(x
S

0s
km

s

kms

*

km

*

km ä
=

lµlÍ+  

 ʉʧʨʘʚʝʜʣʠʚʦʩʪʴ ʩʣʝʜʩʪʚʠʷ 3 ʚʳʪʝʢʘʝʪ ʠʟ ʩʣʝʜʩʪʚʠʷ 2. 

 ʇʦʣʦʞʠʤ 

 )}w(ay:y,ysup{)y,w(S
ijij

**

ijaij
Í= , 

 )}y,w(Sy,y:)w(ay{)y,w(a *

ija

*

ijij

*

ijij ij
=Í=  

ʧʨʠ ,m,1j,k,1i ==  ʛʜʝ )x,x,x(w
1j,ij,1i1j,1iij ----

= , )x,x,x,x(z
ij1j,ij,1i1j,1iij ----

= . 

 ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 
ij

gra  ʨʝʛʫʣʷʨʥʳʡ ʚ ʪʦʯʢʝ )x,x,x,x(z
ij1j,ij,1i1j,1iij ----

=  ʧʨʠ ,k,1i=  m,1j= , ʪ.ʝ. 

)z(ɻ)z(T
ijgraijgra ijij

=  ʠ ʧʫʩʪʴ )w(a
ijij

 ʚʳʧʫʢʣʦʝ ʤʥʦʞʝʩʪʚʦ. ʇʦʣʫʯʠʤ, ʯʪʦ 

 
ij

*

ijijij

*

ij
x),j,i(x)}w(ay:y),j,i(xmax{ =Í , 

ʪ.ʝ. 
ij

*

ij

*

ijija
x),j,i(x))j,i(x,w(S

ij
= . ʗʩʥʦ, ʯʪʦ )u,w(fx

ijijijij
=  ʧʨʠ m,1j,k,1i == . ʇʦʵʪʦʤʫ 

 .)u,x,x,x(f),j,i(x)}Uu:)u,x,x,x(f),j,i(xmax{
ij1j,ij,1i1j,1iij

*

ijijijij1j,ij,1i1j,1iij

*

ij --------
=Í  

ʆʙʦʟʥʘʯʠʤ  

 .)u,x,x,x(f),j,i(x))j,i(x,u,x,x,x(H
ij1j,ij,1i1j,1iij

*

ij

*

ijij1j,ij,1i1j,1iij --------
=  

ʊʦʛʜʘ  

  ))j,i(x,u,x,x,x(H}Uu:))j,i(x,u,x,x,x(H{sup *

ijij1j,ij,1i1j,1iijijij

*

ijij1j,ij,1i1j,1iij --------
=Í  

ʧʨʠ m,1j,k,1i == . ʇʫʩʪʴ 
ij

f  ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʧʦ x. ʊʦʛʜʘ ʠʟ [2; 402] ʩʣʝʜʫʝʪ, ʯʪʦ 

)z(T)w,(
ij)u(.,fqr ijij

Íu  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ ʢʦʛʜʘ .)u,x,x,x(fw
ij1j,ij,1i1j,1iijx
uÐ=

----
 ʇʦʵʪʦʤʫ 

 uÐ-=u
----

**

-

*

-- -
)u,x,x,x(f),j,i(x)),j,i(x),j,i(x),j,i(x(

ij1j,ij,1i1j,1iijx

*

ijj,1i1j,1i 1j,i
 

ʧʨʠ 
3XÍu . ɽʩʣʠ 

nRX= , ʪʦ ʦʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 

 ))j,i(x,u,x,x,x(H))j,i(x),j,i(x),j,i(x( *

ijij1j,ij,1i1j,1iijxj,1i1j,1i 1j,i ----

**

-

*

--
-Ð=

-
 

ʧʨʠ m,1j,k,1i == . 

 ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 
0i

agr  ʨʝʛʫʣʷʨʥʦʝ ʚ ʪʦʯʢʝ )x,x(z
0i0,1i0i -

=  ʧʨʠ ,k,1i=  ʪ.ʝ. 

)z(ɻ)z(T
0igra0igra ij0i

=  ʠ ʧʫʩʪʴ )x(a
0,1i0i -

 ʚʳʧʫʢʣʦʝ ʤʥʦʞʝʩʪʚʦ. ʇʦʣʦʞʠʚ  

 )u,x(f),0,i(x))0,i(x,u,x(H
0i0,1i0i

*

0i

*

0i0i0,1i0i --
=  ʘʥʘʣʦʛʠʯʥʦ ʠʤʝʝʤ, ʯʪʦ 

  )),0,i(x,u,x(H}Uu:))0,i(x,u,x(H{sup *

0i0i0,1i0i0i0i

*

ij0i0,1i0i --
=Í  

ʘ ʧʨʠ 
nRX=  ʠʤʝʝʤ, ʯʪʦ 

 ))0,i(x,u,x(H)0,i(x *

0i0i0,1i0ix0,1i -

*

-
-Ð=  

ʧʨʠ k,1i= . 
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 ʆʪʤʝʪʠʤ, ʯʪʦ ʘʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʪʘʢʞʝ ʧʨʠ m,1j,0i ==
. 

 4. ʅʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ 

 ʈʘʩʩʤʦʪʨʠʤ ʤʥʦʛʦʤʝʨʥʦʝ ʜʠʩʢʨʝʪʥʦʝ ʚʢʣʶʯʝʥʠʝ 

 )x,x,x(ax
1j,ij,1i1j,1iijij ----

Í  ,  

 )x(ax
0,1i0i0i -

Í , )x(ax
1j,0j0j0 -

Í  , (11) 

ʛʜʝ XBx,m,1j,k,1i
ijij
ËÍ==  ʧʨʠ m,0j,k,0i == . 

ʆʙʦʟʥʘʯʠʤ },m,0j,k,0i:)j,i{(Q ===  }.Q)j,i(:)x{(w
ij

Í=  ʅʘʟʦʚʝʤ ʪʨʘʝʢʪʦʨʠʝʡ ʩʠʩʪʝʤʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʦʯʝʢ }Q)j,i(:)x{(w
ij

Í=  ʩʚʷʟʘʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʝʤ (11). 

 ʇʫʩʪʴ m,0j,k,0i,RX:g
ij

==­ . ʈʘʩʩʤʦʪʨʠʤ ʤʠʥʠʤʠʟʘʮʠʶ ʬʫʥʢʮʠʠ 

 ää
= =

=
k

0i

m

0j
ijij
)x(g)w(f  (12) 

ʥʘ ʪʨʘʝʢʪʦʨʠʷʭ ʜʠʩʢʨʝʪʥʦʛʦ ʚʢʣʶʯʝʥʠʷ (11) . 

 ʄʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ (11) ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ M. ʊʨʘʝʢʪʦʨʠʷ 

M}m,0j,k,0i:)x{(w
ij

Í===  ʥʘʟʳʚʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ, ʝʩʣʠ )w(f)w(f ¢  ʧʨʠ .MwÍ  

1) ʅʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʚ ʪʝʨʤʠʥʘʭ ʘʧʧʨʦʢʩʠʤʘʪʠʚʥʦʛʦ ʢʦʥʫʩʘ 

ʇʦʣʦʞʠʤ [7; 61] 
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 ʊʝʦʨʝʤʘ 3. ɽʩʣʠ MwÍ , ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (11),(12), ʩʫʱʝʩʪʚʫʶʪ 
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 ʜʣʷ ,w,X,w,w )1m)(1k( ¢uÍud¢ ++
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ij
===  

}m,0j,k,0i:)y{(
ij

===u . 
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 ɸʥʘʣʦʛʠʯʥʦ ʜʦʢʘʟʳʚʘʝʪʩʷ ʚʪʦʨʦʡ ʩʣʫʯʘʡ. ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ.  

 2) ʅʝʦʙʭʦʜʠʤʦʝ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ. 

 ɼʣʷ ʧʨʦʩʪʦʪʳ ʚ ʧ.4.2 ʩʯʠʪʘʝʤ, ʯʪʦ .RX n=  ʇʦʣʦʞʠʤ }1w:Xw{B )1m)(1k( ¢Í= ++
. 

 ʃʝʤʤʘ 5. ɽʩʣʠ ʬʫʥʢʮʠʷ )w(f  ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʚ ʤʥʦʞʝʩʪʚʝ B2w d+ , ʛʜʝ 0>d  ʠ ʥʘʡʜʝʪʩʷ 0L>  

ʪʘʢʦʝ, ʯʪʦ u-¢u¡-¡ uL)(f)u(f  ʧʨʠ B2w,u d+Íu , ʪʦ 

)u(L),w(f)uw(f)uw(f u+u¢u¡-+-u++  ʧʨʠ B,u dÍu . 
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 ʉʣʝʜʩʪʚʠʝ 7. ɽʩʣʠ ʬʫʥʢʮʠʷ )w(f  ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʚ ʤʥʦʞʝʩʪʚʝ B2w d+ , ʛʜʝ 0>d  ʠ ʥʘʡʜʝʪʩʷ 
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ʬʫʥʢʮʠʠ f  ʥʘ ʤʥʦʞʝʩʪʚʦ M .  
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 ʉʣʝʜʩʪʚʠʝ 8. ɽʩʣʠ ʬʫʥʢʮʠʷ )w(f  ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʚ ʤʥʦʞʝʩʪʚʝ B2w d+ , ʛʜʝ 0>d  ʠ ʥʘʡʜʝʪʩʷ 

0L>  ʪʘʢʦʝ, ʯʪʦ u-¢u¡-¡ uL)(f)u(f  ʧʨʠ B2w,u d+Íu , BwM d+Ë , ʤʥʦʞʝʩʪʚʦ M  ʨʝʛʫʣʷʨʥʦ 

ʚ ʪʦʯʢʝ MwÍ , ʩʫʱʝʩʪʚʫʝʪ ʯʠʩʣʦ 0>a  ʪʘʢʦʝ, ʯʪʦ 0w),w(f)w( ²¡=j  ʧʨʠ B)wM(w a-Í 1  ʠ 

0)w;w(f }2{ >-
 ʧʨʠ )w(Tw MÍ , 0w¸ , ʪʦ w  ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ ʩʪʨʦʛʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ 

f  ʥʘ ʤʥʦʞʝʩʪʚʦ M .  

 ʉʣʝʜʩʪʚʠʝ 9. ɽʩʣʠ ʬʫʥʢʮʠʷ )w(f  ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʚ ʤʥʦʞʝʩʪʚʝ B2w d+ , ʛʜʝ 0>d  ʠ ʥʘʡʜʝʪʩʷ 
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ʋɼʂ 616.16.31-07"311"312"(045) 

ɺ.ɺ. ɹʣʠʥʦʚʘ 

ʂ.ʤ.ʥ., ʘʩʩʠʩʪʝʥʪ  

ʌɻɹʆʋ ɺʆ ʉɻʄʋ ʠʤ. ɺ.ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ,  

ʛ. ʉʘʨʘʪʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ɺ.ɻ. ʉʫʙʙʦʪʠʥʘ 

ʂ.ʤ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ ʉɻʄʋ ʠʤ. ɺ.ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ,  

ʛ. ʉʘʨʘʪʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʅ.ɺ. ʉʫʰʢʦʚʘ 

ʂ.ʤ.ʥ., ʘʩʩʠʩʪʝʥʪ  

ʌɻɹʆʋ ɺʆ ʉɻʄʋ ʠʤ. ɺ.ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ,  

ʛ. ʉʘʨʘʪʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

 

ɼʀɸɻʅʆʉʊʀʏɽʉʂɸʗ ɿʅɸʏʀʄʆʉʊʔ ʀʉʉʃɽɼʆɺɸʅʀʗ ʇʋʃʔʉɸ: ɺʏɽʈɸ ʀ ʉɽɻʆɼʅʗ 

 

ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦ-

ʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʦʩʥʦʚʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʝʩʫʪ ʚ ʩʝʙʝ ʚʘʞʥʝʡʰʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ, ʞʠʟʥʝʥʥʦʚʘʞʥʳʝ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʦʮʝʥʠʚʘʪʴʩʷ ʧʨʠ ʢʘʞʜʦʤ ʦʩʤʦʪʨʝ ʙʦʣʴ-

ʥʦʛʦ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʧʫʣʴʩ, ʯʘʩʪʦʪʘ ʜʳʭʘ-

ʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ, ʘʨʪʝʨʠʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ.  

ɸʨʪʝʨʠʘʣʴʥʳʡ ʧʫʣʴʩ ï ʵʪʦ ʨʠʪʤʠʯʝʩʢʠʝ ʪʦʣʯ-

ʢʦʦʙʨʘʟʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʪʝʥʦʢ ʘʨʪʝʨʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʨ-

ʪʝʨʠʘʣʴʥʦʛʦ ʧʫʣʴʩʘ ʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʩʪʘʣʠ 

ʧʨʘʢʪʠʢʦʚʘʪʴ ʝʱʝ ʟʘʜʦʣʛʦ ʜʦ ʥʘʰʝʡ ʵʨʳ, ʧʦ ʜʘʥʥʳʤ 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʷʤʠ ʷʚʠ-

ʣʠʩʴ ɻʝʨʦʬʠʣ ʚʦ ʚʨʝʤʷ ʧʨʘʚʣʝʥʠʷ ʜʠʥʘʩʪʠʠ ʇʪʦʣʝ-

ʤʝʝʚ ʠ ʢʠʪʘʡʩʢʠʡ ʚʨʘʯʝʚʘʪʝʣʴ ɹʷʥʴ ʎʷʦ (ʎʠʥʴ ʖʵ-

ɾʵʥʴ).  

ɻʝʨʦʬʠʣ ʧʦʣʘʛʘʣ, ʯʪʦ çʧʫʣʴʩ ʝʩʪʴ ʜʚʠʞʝʥʠʝ 

ʘʨʪʝʨʠʡè ʠ ʧʨʠ ʧʦʤʦʱʠ ʧʫʣʴʩʘ ʤʦʞʥʦ ʫʟʥʘʪʴ ʦ çʩʫ-

ʱʝʩʪʚʦʚʘʥʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʙʦʣʝʟʥʠ ʠ ʧʨʝʜʚʠʜʝʪʴ 

ʛʨʷʜʫʱʝʝè. ʏʘʩʪʦʪʫ ʦʥ ʧʦʜʩʯʠʪʳʚʘʣ, ʠʩʧʦʣʴʟʫʷ 

ʧʦʨʪʘʪʠʚʥʳʝ ʚʦʜʷʥʳʝ ʯʘʩʳ, ʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʫʟʳʢʠ 

ʜʘʞʝ ʨʘʟʨʘʙʦʪʘʣ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʫʣʴʩʘ, ʦʩʥʦʚʘʥ-

ʥʫʶ ʥʘ ʯʘʩʪʦʪʝ, ʨʠʪʤʝ, ʩʠʣʝ ʠ ʘʤʧʣʠʪʫʜʝ. ɺʩʝ ʵʪʠ 

ʩʚʝʜʝʥʠʷ ɻʝʨʦʬʠʣ ʚʣʦʞʠʣ ʚ ʦʩʥʦʚʫ ʪʨʘʢʪʘʪʘ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ çPeci sphigmon pragmateiesè. 

ɺ ʂʠʪʘʝ ʥʘʯʘʣʦ ʧʫʪʠ ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʧʫʣʴʩʘ ʩʚʷʟʳʚʘʶʪ ʩ ʦʜʥʦʡ ʠʟ ʣʝʛʝʥʜ, 

ʛʣʘʚʥʳʤ ʛʝʨʦʝʤ ʢʦʪʦʨʦʡ ʙʳʣ ʚʨʘʯʝʚʘʪʝʣʴ ɹʷʥʴ ʎʷʦ, 

ʢʦʪʦʨʦʛʦ ʧʨʠʛʣʘʩʠʣʠ ʜʣʷ ʣʝʯʝʥʠʷ ʜʦʯʝʨʠ ʟʥʘʪʥʦʛʦ 

ʤʘʥʜʘʨʠʥʘ. ʉʠʪʫʘʮʠʷ ʦʩʣʦʞʥʷʣʘʩʴ ʪʝʤ, ʯʪʦ ʧʨʦʚʦ-

ʜʠʪʴ ʦʩʤʦʪʨ ʠ ʜʦʪʨʘʛʠʚʘʪʴʩʷ ʜʦ ʟʥʘʪʥʳʭ ʣʠʮ ʙʳʣʦ 

ʚ ʪʦ ʚʨʝʤʷ ʟʘʧʨʝʱʝʥʦ. ɹʷʥʴ ʎʷʦ ʧʦʧʨʦʩʠʣ ʪʦʥʢʦʡ 

ʙʝʯʝʚʢʦʡ ʦʙʚʷʟʘʪʴ ʟʘʧʷʩʪʴʝ ʜʝʚʫʰʢʠ, ʢʦʪʦʨʘʷ ʥʘʭʦ-

ʜʠʣʘʩʴ ʟʘ ʰʠʨʤʦʡ ʠ ʜʘʪʴ ʝʤʫ ʩʚʦʙʦʜʥʳʡ ʢʦʥʝʮ. ʆʜ-

ʥʘʢʦ, ʜʘʥʥʘʷ ʧʨʦʩʴʙʘ ʧʦʢʘʟʘʣʘʩʴ ʩʪʨʘʥʥʦʡ ʤʘʥʜʘ-

ʨʠʥʫ, ʠ ʦʥ ʚʝʣʝʣ ʦʙʚʷʟʘʪʴ ʙʝʯʝʚʢʦʡ ʥʝ ʨʫʢʫ ʩʚʦʝʡ 

ʜʦʯʝʨʠ, ʘ ʣʘʧʫ ʩʦʙʘʢʠ. ɹʷʥʴ ʎʷʦ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ 

ʤʠʥʫʪ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʦʣʝʙʘʥʠʷʤʠ ʩʚʦʙʦʜʥʦʛʦ 

ʢʦʥʮʘ ʙʝʯʝʚʢʠ ʟʘʷʚʠʣ, ʯʪʦ ʠʤʧʫʣʴʩʳ ʧʨʠʥʘʜʣʝʞʘʪ 

ʥʝ ʯʝʣʦʚʝʢʫ, ʘ ʞʠʚʦʪʥʦʤʫ, ʢʦʪʦʨʦʝ çʤʘʝʪʩʷ ʛʣʠ-

ʩʪʘʤʠè. ɼʘʥʥʦʝ ʟʘʷʚʣʝʥʠʝ ʧʦʨʘʟʠʣʦ ʤʘʥʜʘʨʠʥʘ, ʧʦ-

ʩʣʝ ʯʝʛʦ ʙʝʯʝʚʢʫ ʧʦʚʷʟʘʣʠ ʚʦʢʨʫʛ ʟʘʧʷʩʪʴʷ ʝʛʦ ʜʦ-

ʯʝʨʠ, ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʟʘʙʦʣʝʚʘʥʠʝ ʠ ʥʘʟʥʘʯʝʥʦ ʣʝ-

ʯʝʥʠʝ. ʅʝʩʢʦʣʴʢʦ ʧʦʟʞʝ ʚ ʂʠʪʘʝ ʍʫʘ ʊʦ ʙʳʣ ʧʝʨ-

ʚʳʤ, ʢʪʦ ʧʨʠʤʝʥʠʣ ʠʥʫʶ ʤʝʪʦʜʠʢʫ ʧʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʶ ʧʫʣʴʩʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ: ʧʘʮʠʝʥʪʘ 

ʫʩʘʞʠʚʘʣʠ ʟʘ ʰʠʨʤʫ, ʘ ʚ ʨʘʟʨʝʟʳ ʚ ʥʝʡ ʧʨʦʩʦʚʳʚʘʣʠ 

ʝʛʦ ʨʫʢʠ. ʊʘʢ ʫʯʝʥʠʢ ʤʦʛ ʚʠʜʝʪʴ ʠ ʠʟʫʯʘʪʴ ʪʦʣʴʢʦ 

ʢʠʩʪʠ. ʍʫʘ ʊʦ ʩʯʠʪʘʣ, ʯʪʦ ʩʦʚʝʨʰʝʥʥʦʤʫ ʚʣʘʜʝʥʠʶ 

ʧʫʣʴʩʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʤʦʞʝʪ ʥʘʫʯʠʪʴʩʷ ʪʦʣʴʢʦ 

ʤʫʞʯʠʥʘ, ʫʯʘʩʴ ʫ ʤʫʞʯʠʥʳ ʚ ʪʝʯʝʥʠʝ ʪʨʠʜʮʘʪʠ ʣʝʪ 

[7, 9]. 

ɺ ʧʝʨʚʦʤ ʚʝʢʝ ʥʘʰʝʡ ʵʨʳ ʚ ʈʠʤʩʢʦʡ ʠʤʧʝʨʠʠ 

ɸʨʭʠʛʝʥ ʧʨʝʜʣʦʞʠʣ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʫʣʴʩʘ ʧʦ 

çʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʠʘʩʪʦʣʳ, ʧʦ ʭʘʨʘʢʪʝʨʫ ʜʚʠ-

ʞʝʥʠʡ ʩʦʩʫʜʘ, ʧʦ ʪʦʥʫʩʫ ʜʘʚʣʝʥʠʷ, ʧʦ ʩʠʣʝ ʧʫʣʴʩʦ-

ʚʦʛʦ ʫʜʘʨʘ, ʧʦ ʚʨʝʤʝʥʠ ʧʦʢʦʷ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʩʪʝʥʢʠ 

ʩʦʩʫʜʘ, ʧʦ ʨʦʚʥʦʩʪʠ ʠʣʠ ʥʝʨʦʚʥʦʩʪʠ, ʧʦ ʧʨʘʚʠʣʴʥʦ-

ʩʪʠ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦʩʪʠ, ʧʦ ʧʦʣʥʦʪʝ ʠʣʠ ʛʫʩʪʦʪʝ, ʧʦ 

ʨʠʪʤʫè. 

ʍʠʨʫʨʛ ʈʫʬ ʕʬʝʩʩʢʠʡ ʦʧʠʩʘʣ ʵʢʩʪʨʘʩʠʩʪʦʣʠʶ, 

ʜʠʢʨʦʪʠʯʝʩʢʠʡ, ʘʣʴʪʝʨʥʠʨʫʶʱʠʡ ʧʫʣʴʩ ʠ ʥʠʪʝʚʠʜ-

ʥʳʡ ʫ ʘʛʦʥʠʨʫʶʱʠʭ ʙʦʣʴʥʳʭ. 

ɺʨʘʯ ɸʨʭʠʤʘʪʝʡ ʦʧʠʩʘʣ ʤʝʪʦʜʠʢʫ ʧʘʣʴʧʘʮʠʠ 

ʧʫʣʴʩʘ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʇʘʨʘʮʝʣʴʩ ʧʨʝʜʣʦʞʠʣ ʧʘʣʴʧʠʨʦʚʘʪʴ ʧʫʣʴʩ ʥʘ 

ʨʫʢʘʭ, ʥʦʛʘʭ, ʰʝʡʥʳʭ ʠ ʚʠʩʦʯʥʳʭ ʘʨʪʝʨʠʷʭ ʠ ʚ ʧʦʜ-

ʤʳʰʝʯʥʳʭ ʚʧʘʜʠʥʘʭ. 

ɹʨʠʪʘʥʩʢʠʡ ʚʨʘʯ ɼʞʦʥ ʌʣʦʡʝʨ ʚ XVIII  ʚʝʢʝ ʟʘ-

ʢʘʟʘʣ ʯʘʩʦʚʱʠʢʫ ʢʘʨʤʘʥʥʳʝ ʯʘʩʳ ʩ ʩʝʢʫʥʜʥʦʡ 

ʩʪʨʝʣʢʦʡ, ʢʦʪʦʨʘʷ ʦʙʝʛʘʣʘ ʮʠʬʝʨʙʣʘʪ ʨʦʚʥʦ ʟʘ ʦʜʥʫ 

ʤʠʥʫʪʫ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʪʦʯʥʦ ʩʦʩʯʠʪʘʪʴ ʯʘʩʪʦʪʫ 

ʧʫʣʴʩʘ. ɺ 1707ʛ ɼʞʦʥ ʌʣʦʡʝʨ ʦʬʦʨʤʠʣ ʚʩʝ ʩʚʦʠ 

ʥʘʙʣʶʜʝʥʠʷ ʚ ʢʥʠʛʝ çɺʨʘʯʝʙʥʳʝ ʯʘʩʳ ʜʣʷ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʫʣʴʩʘè. ʇʨʠʤʝʨʥʦ ʚ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 

ʨʫʩʩʢʠʡ ʚʨʘʯ ʇ.ʇʦʩʪʥʠʢʦʚ ʧʦʜʩʯʠʪʳʚʘʣ ʧʫʣʴʩ, ʠʩ-

ʧʦʣʴʟʫʷ ʧʝʩʦʯʥʳʝ ʯʘʩʳ. ʀʩʧʦʣʴʟʦʚʘʪʴ ʩʝʢʫʥʜʦʤʝʨ 

ʜʣʷ ʧʦʜʩʯʝʪʘ ʯʘʩʪʦʪʳ ʧʫʣʴʩʘ ʩʪʘʣʠ ʪʦʣʴʢʦ ʚ XIX  

ʚʝʢʝ.  

ʉ ʩʝʨʝʜʠʥʳ XIX  ʚʝʢʘ ʦʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ 

ʩʚʦʡʩʪʚ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʧʫʣʴʩʘ ʩʪʘʣʘ ʩʪʘʥʜʘʨʪʦʤ 

ʚʨʘʯʝʙʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʘ. 

ʇʘʣʴʧʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʧʫʣʴʩʘ ʚʦʟʤʦʞʥʦ ʥʘ ʚʠʩʦʯʥʳʭ, ʩʦʥʥʳʭ, ʧʣʝʯʝʚʳʭ, 
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ʣʦʢʪʝʚʳʭ, ʣʫʯʝʚʳʭ, ʙʝʜʨʝʥʥʳʭ, ʧʦʜʢʦʣʝʥʥʳʭ, ʟʘʜ-

ʥʠʭ ʙʝʨʮʦʚʳʭ ʠ ʪʳʣʴʥʳʭ ʘʨʪʝʨʠʷʭ ʩʪʦʧʳ. ʅʘʠʙʦʣʝʝ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʫʣʴʩʘ ï ʣʫʯʝʚʳʝ ʘʨʪʝʨʠʠ. 

ʄʝʪʦʜʠʢʘ ʧʘʣʴʧʘʮʠʠ ʥʘ ʣʫʯʝʚʦʡ ʘʨʪʝʨʠʠ ʩ ʦʜ-

ʥʦʡ ʩʪʦʨʦʥʳ ʦʯʝʥʴ ʧʨʦʩʪʘ, ʘ ʚʦʪ ʦʧʨʝʜʝʣʝʥʠʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʧʫʣʴʩʘ ʚʝʩʴʤʘ ʥʝʧʨʦʩʪʦʡ ʧʨʘʢʪʠʯʝ-

ʩʢʠʡ ʥʘʚʳʢ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʭ ʟʥʘʥʠʡ, ʥʦ ʠ ʤʥʦʛʦʢʨʘʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ. ɺʚʠʜʫ ʪʦʛʦ, 

ʯʪʦ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʣʦʞʠʣʘʩʴ ʥʝʧʨʦʩʪʘʷ ʩʠʪʫʘʮʠʷ 

ʧʨʠ ʦʙʱʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ɺʋɿʦʚ ʠ ʧʘ-

ʮʠʝʥʪʦʚ ʚʦ ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʦ ʘʢ-

ʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ çʫ ʧʦ-

ʩʪʝʣʠ ʙʦʣʴʥʦʛʦè ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ [1, 4, 6]. ʅʦ ʥʘʜʦ 

ʦʪʜʘʪʴ ʜʦʣʞʥʦʝ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʫʣʴʩʘ ʥʘ ʣʫʯʝ-

ʚʳʭ ʘʨʪʝʨʠʷʭ ʜʣʷ ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʩ ʦʜ-

ʥʦʡ ʩʪʦʨʦʥʳ ʥʝʦʙʨʝʤʝʥʠʪʝʣʴʥʳʤ (ʥʝ ʪʨʝʙʫʝʪ ʨʘʟ-

ʜʝʚʘʥʠʷ, ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ), ʘ ʩ ʜʨʫʛʦʡ ʩʪʦ-

ʨʦʥʳ ï ʠʥʪʝʨʝʩʥʳʤ ʚʨʝʤʷʧʨʦʚʦʞʜʝʥʠʝʤ, ʪʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʘʮʠʝʥʪʳ ʜʘʶʪ ʩʚʦʝ ʩʦʛʣʘʩʠʝ ʥʘ 

ʜʘʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʝʩʮʝʥʥʳʤ ʦʧʳ-

ʪʦʤ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʧʫʣʴʩʘ: ʩʠʥʭʨʦʥʥʦʩʪʴ, 

ʨʠʪʤʠʯʥʦʩʪʴ, ʯʘʩʪʦʪʘ, ʥʘʧʦʣʥʝʥʠʝ, ʥʘʧʨʷʞʝʥʠʝ, ʚʝ-

ʣʠʯʠʥʘ (ʚʳʩʦʪʘ), ʬʦʨʤʘ (ʩʢʦʨʦʩʪʴ), ʩʦʩʪʦʷʥʠʝ ʧʫʣʴ-

ʩʦʚʦʡ ʩʪʝʥʢʠ ʚʥʝ ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʳ. ʂʘʞʜʘʷ ʠʟ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʧʫʣʴʩʘ ʠʤʝʝʪ ʚʳʩʦʢʦʝ 

ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʥʝʩʝʪ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦ-

ʩʪʦʷʥʠʠ ʦʨʛʘʥʠʟʤʘ, ʥʝʜʘʨʦʤ ʚ ʧʨʦʰʣʦʤ ʠʤ ʫʜʝʣʷ-

ʣʦʩʴ ʩʪʦʣʴ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ. ɼʦʩʪʘʪʦʯʥʦ ʠʩ-

ʩʣʝʜʦʚʘʪʴ ʧʫʣʴʩ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʩʫʜʠʪʴ ʦʨʠʝʥ-

ʪʠʨʦʚʦʯʥʦ ʦʙ ʫʨʦʚʥʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʦʙʱʝʤ ʦʙʲʝʤʝ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʢʨʦʚʠ, ʫʜʘʨʥʦʤ ʚʳ-

ʙʨʦʩʝ, ʨʠʪʤʠʯʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʨʜʮʘ, ʩʦʩʪʦʷ-

ʥʠʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʠ ʜʨ. [5].  

ʈʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʫʣʴʩʘ: 

ʢʘʧʠʣʣʷʨʥʳʡ, ʚʝʥʥʳʡ ʠ ʧʘʨʘʜʦʢʩʘʣʴʥʳʡ. ʂʘʧʠʣ-

ʣʷʨʥʳʡ ʧʫʣʴʩ ï ʵʪʦ ʩʠʥʭʨʦʥʥʦʝ ʩ ʨʘʙʦʪʦʡ ʩʝʨʜʮʘ 

ʨʘʩʰʠʨʝʥʠʝ ʤʝʣʢʠʭ ʘʨʪʝʨʠʦʣ, ʚʳʟʚʘʥʥʦʝ ʟʥʘʯʠ-

ʪʝʣʴʥʳʤ ʠ ʙʳʩʪʨʳʤ ʢʦʣʝʙʘʥʠʝʤ ʠʭ ʥʘʧʦʣʥʝʥʠʷ ʚʦ 

ʚʨʝʤʷ ʩʠʩʪʦʣʳ ʠ ʜʠʘʩʪʦʣʳ. ɼʣʷ ʝʛʦ ʚʳʷʚʣʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʛʢʘ ʥʘʞʘʪʴ ʥʘ ʥʦʛʪʝʚʫʶ ʧʣʘʩʪʠʥʫ. 

ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʢʘʧʠʣʣʷʨʥʦʤ ʧʫʣʴʩʝ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʨʠʪʤʠʯʥʦʝ ʧʦʙʣʝʜʥʝʥʠʝ ʠ ʧʦʢʨʘʩʥʝʥʠʝ 

ʥʦʛʪʝʚʦʡ ʧʣʘʩʪʠʥʳ, ʯʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʠ ʢʣʘʧʘʥʘ ʘʦʨʪʳ, ʠʥʦʛʜʘ ʧʨʠ ʪʠʨʝʦʪʦʢʩʠ-

ʢʦʟʝ, ʘ ʪʘʢʞʝ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʫ ʤʦʣʦʜʳʭ ʟʜʦʨʦ-

ʚʳʭ ʣʶʜʝʡ ʧʦʩʣʝ ʪʝʧʣʦʚʳʭ ʧʨʦʮʝʜʫʨ. ɽʱʝ ʦʜʥʠʤ 

ʩʧʦʩʦʙʦʤ ʚʳʷʚʣʝʥʠʷ ʢʘʧʠʣʣʷʨʥʦʡ ʧʫʣʴʩʘʮʠʠ ʷʚʣʷ-

ʝʪʩʷ ʜʝʨʤʦʛʨʘʬʠʟʤ. ɼʣʷ ʵʪʦʛʦ ʧʦ ʢʦʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʩʪʠ ʪʚʝʨʜʳʤ ʧʨʝʜʤʝʪʦʤ. ɻʨʘʥʠʮʳ ʢʨʘʩʥʦʡ 

ʧʦʣʦʩʳ, ʦʩʪʘʚʣʝʥʥʦʡ ʵʪʠʤ ʧʨʝʜʤʝʪʦʤ, ʥʝ ʜʦʣʞʥʳ ʚ 

ʥʦʨʤʝ ʧʫʣʴʩʠʨʦʚʘʪʴ. 

ɺʝʥʥʳʡ ʧʫʣʴʩ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʚ ʪʝʭ 

ʩʣʫʯʘʷʭ, ʪʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʚʠʜʠʤʘʷ ʧʫʣʴʩʘʮʠʷ 

ʷʨʝʤʥʦʡ ʚʝʥʳ. ʋ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ ʷʨʝʤʥʘʷ ʚʝʥʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʠ ʥʝ ʧʫʣʴʩʠʨʫʝʪ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʣʠʯʘʪʴ ʣʦʞʥʫʶ ʧʫʣʴʩʘʮʠʶ ʵʪʦʡ 

ʚʝʥʳ ʦʪ ʠʩʪʠʥʥʦʡ. ʃʦʞʥʘʷ ʧʫʣʴʩʘʮʠʷ ʷʨʝʤʥʦʡ ʚʝʥʳ 

ʧʦʷʚʣʷʝʪʩʷ ʚ ʩʣʝʜʩʪʚʠʠ ʧʝʨʝʜʘʯʠ ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʳ 

ʩ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ ʥʘ ʷʨʝʤʥʫʶ, ʯʪʦ ʤʦʞʝʪ ʩʣʫʯʘʪʴʩʷ 

ʧʨʠ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ. ʀʩʪʠʥʥʘʷ ð ʩʣʝʜ-

ʩʪʚʠʝ ʧʘʪʦʣʦʛʠʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ (ʝʛʦ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʩʪʠ). ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʥʥʦʛʦ ʧʫʣʴʩʘ 

ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʞʘʪʴ ʷʨʝʤʥʫʶ ʚʝʥʫ ʥʘ ʩʝʨʝʜʠʥʝ ʨʘʩ-

ʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʞʥʝʡ ʯʝʣʶʩʪʴʶ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʴʶ 

ʢʣʶʯʠʮʳ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʷʨʝʤʥʘʷ ʚʝʥʘ ʥʘʙʫ-

ʭʘʝʪ ʚʳʰʝ ʪʦʛʦ ʤʝʩʪʘ, ʛʜʝ ʝʝ ʧʝʨʝʞʘʣʠ, ʩʣʝʜʫʝʪ ʛʦ-

ʚʦʨʠʪʴ ʦ ʥʘʣʠʯʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʝʥʥʦʛʦ ʧʫʣʴʩʘ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʚʝʥʥʳʡ ʧʫʣʴʩ ʙʫʜʝʪ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʷʨʝʤʥʘʷ ʚʝʥʘ ʥʘʙʫʭʘʝʪ ʚʳʰʝ ʤʝʩʪʘ ʧʝʨʝʞʘʪʠʷ, ʘ 

ʥʠʞʝ ð ʧʫʣʴʩʠʨʫʝʪ, ʯʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʩʪʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʟʘ ʩʯʝʪ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʠʩʪʦʣʳ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʨʝ-

ʛʫʨʛʠʪʘʮʠʠ ʢʨʦʚʠ ʚ ʧʨʘʚʦʝ ʧʨʝʜʩʝʨʜʠʝ ʠ ʧʦʣʳʝ 

ʚʝʥʳ [8, 11].  

ʇʘʨʘʜʦʢʩʘʣʴʥʳʡ ʧʫʣʴʩ ï ɻ ʪʦ ʥʘʨʫʰʝʥʠʝ ʨʠʪʤʘ, 

ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʨʝʟʢʦʤ ʫʤʝʥʴʰʝʥʠʠ, ʘ ʠʥʦʛʜʘ ʚ 

ʠʩʯʝʟʥʦʚʝʥʠʠ ʧʫʣʴʩʦʚʳʭ ʚʦʣʥ ʧʨʠ ʚʜʦʭʝ ʠ ʫʚʝʣʠʯʝ-

ʥʠʠ ʧʫʣʴʩʦʚʳʭ ʚʦʣʥ ʧʨʠ ʚʳʜʦʭʝ, ʦʧʠʩʘʥ ʚʧʝʨʚʳʝ 

ʧʨʠ ʩʣʠʧʯʠʚʦʤ ʧʝʨʠʢʘʨʜʠʪʝ (Kussmaul, Kissmano, 

1973) ʠ ʙʳʣ ʥʘʟʚʘʥ ʧʘʨʘʜʦʢʩʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʧʘʨʘ-

ʜʦʢʩʘʣʴʥʦ ʪʦ, ʯʪʦ ʧʨʠ ʥʝʤ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʜʳʭʘ-

ʪʝʣʴʥʦʡ ʘʨʠʪʤʠʠ. ʈʘʟʣʠʯʘʶʪ ʪʨʠ ʬʦʨʤʳ ʧʘʨʘʜʦʢ-

ʩʘʣʴʥʦʛʦ ʧʫʣʴʩʘ: ʵʢʩʪʨʘʪʦʨʘʢʘʣʴʥʳʡ, ʜʠʥʘʤʠʯʝ-

ʩʢʠʡ, ʤʝʭʘʥʠʯʝʩʢʠʡ. ʕʢʩʪʨʘʪʦʨʘʢʘʣʴʥʘʷ ʬʦʨʤʘ 

ʧʘʨʘʜʦʢʩʘʣʴʥʦʛʦ ʧʫʣʴʩʘ ʩʚʷʟʘʥʘ ʩ ʘʥʦʤʘʣʠʝʡ ʩʪʨʦ-

ʝʥʠʷ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠʣʠ ʥʘʣʠʯʠʝʤ ʚ ʥʝʡ ʦʧʫʭʦʣʝʡ 

ʠ ʨʫʙʮʦʚ. ɼʠʥʘʤʠʯʝʩʢʘʷ ʬʦʨʤʘ ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʟʜʘ-

ʶʱʠʤʩʷ ʧʨʠ ʚʜʦʭʝ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʚ 

ʛʨʫʜʥʦʡ ʢʣʝʪʢʝ. ʄʝʭʘʥʠʯʝʩʢʘʷ ʬʦʨʤʘ ʧʘʨʘʜʦʢʩʘʣʴ-

ʥʦʛʦ ʧʫʣʴʩʘ ʦʙʫʩʣʦʚʣʝʥʘ ʤʦʱʥʳʤʠ ʩʨʘʱʝʥʠʷʤʠ 

ʤʝʞʜʫ ʩʝʨʜʮʝʤ ʠ ʦʢʨʫʞʘʶʱʠʤʠ ʝʛʦ ʦʨʛʘʥʘʤʠ: ʣʝʛ-

ʢʠʤʠ, ʜʠʘʬʨʘʛʤʦʡ ʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʦʡ. ʀʟʤʝʨʝʥʠʝ 

ʧʘʨʘʜʦʢʩʘʣʴʥʦʛʦ ʧʫʣʴʩʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ 

ʩʬʠʛʤʦʤʘʥʦʤʝʪʨʘ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʙʣʶʜʘʷ ʟʘ ʜʳ-

ʭʘʥʠʝʤ ʩʚʦʝʛʦ ʧʦʜʦʧʝʯʥʦʛʦ ʠ ʩʪʦʣʙʠʢʦʤ ʨʪʫʪʠ ʥʘ 

ʧʨʠʙʦʨʝ. ʅʝʦʙʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʢʘʯʘʪʴ ʧʥʝʚ-

ʤʘʪʠʯʝʩʢʫʶ ʤʘʥʞʝʪʫ ʜʦ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʩʝʭ ʧʦʩʪʦ-

ʨʦʥʥʠʭ ʘʫʩʢʫʣʴʪʘʪʠʚʥʳʭ ʟʚʫʢʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʯʘʪʴ 

ʤʝʜʣʝʥʥʦ ʝʸ ʩʜʫʚʘʪʴ. ʇʨʠ ʩʧʫʩʢʝ ʤʘʥʞʝʪʳ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʩʣʝʜʠʪʴ ʟʘ ʜʚʠʞʝʥʠʷʤʠ ʛʨʫʜʥʦʡ ʠ ʙʨʶʰʥʦʡ 

ʩʪʝʥʦʢ ʧʘʮʠʝʥʪʘ, ʟʘʧʠʩʳʚʘʷ ʚʝʣʠʯʠʥʫ ʜʘʚʣʝʥʠʷ, ʢʘʢ 

ʪʦʣʴʢʦ ʧʦʷʚʷʪʩʷ ʪʦʥʳ ʂʦʨʦʪʢʦʚʘ. ɺʪʦʨʘʷ ʚʝʣʠʯʠʥʘ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʬʠʢʩʠʨʫʝʪʩʷ, ʢʘʢ ʪʦʣʴʢʦ 

ʪʦʥʳ ʂʦʨʦʪʢʦʚʘ ʩʪʘʥʦʚʷʪʩʷ ʨʘʟʣʠʯʠʤʳ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʚʳʜʦʭʝ, ʥʦ ʠ ʥʘ ʚʜʦʭʝ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʥʘʡʜʝʥʥʳʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ʠ ʷʚʣʷʝʪʩʷ ʠʩʢʦʤʳʤ ʧʘʨʘʜʦʢʩʘʣʴʥʳʤ 

ʧʫʣʴʩʦʤ, ʠʟʤʝʨʷʝʤʳʤ ʚ ʤʠʣʣʠʤʝʪʨʘʭ ʨʪʫʪʥʦʛʦ 

ʩʪʦʣʙʘ [10].  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʫʣʴʩʘ ʚʭʦʜʠʪ ʚ ʦʙʷʟʘʪʝʣʴʥʳʡ 

ʩʪʘʥʜʘʨʪ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʘ ʩ ʘʙʩʦʣʶʪʥʦ ʣʶ-

ʙʦʡ ʧʘʪʦʣʦʛʠʝʡ. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʚʨʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʫʣʴʩʘ ʦʪʥʦʩʷʪ ʢ ʨʫʪʠʥʥʦʤʫ 

ʤʝʪʦʜʫ ʠ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʦʡʥʦ ʦʮʝʥʠʚʘʶʪ ʝʛʦ ʠʥʬʦʨ-

ʤʘʪʠʚʥʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʦʪʥʦʰʝʥʠʝ ʩʪʫ-

ʜʝʥʪʦʚ 3 ʠ 5 ʢʫʨʩʦʚ ʌɻɹʆʋ ʉɻʄʋ ʠʤ ɺ.ʀ.ʈʘʟʫʤʦʚ-

ʩʢʦʛʦ ʠ ʚʨʘʯʝʡ-ʠʥʪʝʨʥʦʚ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʩʣʝʜʦ-

ʚʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʨʪʝ-

ʨʠʘʣʴʥʦʛʦ ʧʫʣʴʩʘ, ʘ ʪʘʢʞʝ ʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ 

ʧʘʣʴʧʘʮʠʠ ʧʫʣʴʩʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʧʘʪʦʣʦ-

ʛʠʝʡ.  
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ 

ʚʢʣʶʯʝʥʦ 98 ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʣʝʯʝʙʥʦʤ 

ʬʘʢʫʣʴʪʝʪʝ ʌɻɹʆʋ ɺʆ ʉɻʄʋ ʠʤ ɺ.ʀ.ʈʘʟʫʤʦʚ-

ʩʢʦʛʦ (50 ʩʪʫʜʝʥʪʦʚ 3 ʢʫʨʩʘ ʠ 48 ʩʪʫʜʝʥʪʦʚ 5 ʢʫʨʩʘ), 

10 ʚʨʘʯʝʡ-ʠʥʪʝʨʥʦʚ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. 

ʄʝʪʦʜʦʤ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʦʮʝ-

ʥʝʥʦ ʦʪʥʦʰʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʧʫʣʴʩʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯ-

ʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʝ-

ʦʙʭʦʜʠʤʳʤ ʠʩʩʣʝʜʦʚʘʪʴ ʘʨʪʝʨʠʘʣʴʥʳʡ ʧʫʣʴʩ ʫ 

ʙʦʣʴʥʳʭ ʩ ʨʘʟʣʠʯʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʩʯʠʪʘʶʪ ʥʫʞʥʳʤ 

ʚʩʝ ʩʪʫʜʝʥʪʳ 3 ʢʫʨʩʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʷ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʣʴʢʦ ʨʠʪʤʘ ʠ ʯʘʩʪʦʪʳ. ʉʪʫ-

ʜʝʥʪʳ 5 ʢʫʨʩʘ ʦʪʚʝʪʠʣʠ ʫʪʚʝʨʜʠʪʝʣʴʥʦ ʥʘ ʵʪʦʪ ʚʦ-

ʧʨʦʩ, ɺʩʝ 100% ʚʨʘʯʝʡ-ʠʥʪʝʨʥʦʚ ʩʦʰʣʠʩʴ ʦʜʥʦ-

ʟʥʘʯʥʦ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫ ʣʶʙʳʭ ʧʘʮʠʝʥʪʦʚ ʧʨʠ 

ʢʘʞʜʦʤ ʦʙʲʝʢʪʠʚʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʪʴ 

ʘʨʪʝʨʠʘʣʴʥʳʡ ʧʫʣʴʩ, ʦʮʝʥʠʚʘʪʴ ʝʛʦ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ. 

ʇʨʠ ʦʧʨʦʩʝ ʩʪʫʜʝʥʪʦʚ ʥʘ ʢʘʢʠʭ ʩʦʩʫʜʘʭ ʦʥʠ 

ʦʧʨʝʜʝʣʷʶʪ ʘʨʪʝʨʠʘʣʴʥʳʡ ʧʫʣʴʩ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʙʲʝʢʪʠʚʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʦʛʦ ʚʩʝ ʩʪʫʜʝʥʪʳ 

3 ʠ 5 ʢʫʨʩʦʚ ʠ ʚʨʘʯʠ-ʠʥʪʝʨʥʳ ʝʜʠʥʦʛʣʘʩʥʦ ʥʘʟʚʘʣʠ 

ʣʫʯʝʚʳʝ ʘʨʪʝʨʠʠ. ʇʦʤʠʤʦ ʣʫʯʝʚʦʡ ʘʨʪʝʨʠʠ 16,6% 

ʩʪʫʜʝʥʪʦʚ 5 ʢʫʨʩʘ ʠ 70% ʚʨʘʯʝʡ-ʠʥʪʝʨʥʦʚ ʝʱʝ ʫʢʘ-

ʟʘʣʠ ʥʘ ʙʝʜʨʝʥʥʫʶ ʘʨʪʝʨʠʶ ʠ ʘʨʪʝʨʠʠ ʩʪʦʧʳ, ʦʛʦ-

ʚʦʨʠʚʰʠʩʴ, ʯʪʦ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʩʘʝʪʩʷ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʥʘʨʫʰʝʥʠʝʤ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʢʨʦʚʦʦʙ-

ʨʘʱʝʥʠʷ. ʊʘʢʞʝ ʚʨʘʯʠ-ʠʥʪʝʨʥʳ ʫʢʘʟʘʣʠ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʫʣʴʩʘ ʥʘ ʩʦʥʥʳʭ ʘʨ-

ʪʝʨʠʷʭ ʧʨʠ ʪʷʞʝʣʦʤ ʩʦʩʪʦʷʥʠʠ ʧʘʮʠʝʥʪʘ, ʪʨʝʙʫʶ-

ʱʠʭ ʨʝʘʥʠʤʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʆʜʥʘʢʦ, ʢʦʛʜʘ 

ʩʧʨʦʩʠʣʠ ʥʘ ʢʘʢʠʭ ʩʦʩʫʜʘʭ ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʘʨʪʝʨʠʘʣʴʥʳʡ ʧʫʣʴʩ, ʪʦ ʙʦʣʝʝ 90% ʚʩʝʭ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʢʨʦʤʝ ʣʫʯʝʚʳʭ, ʩʦʥʥʳʭ, ʙʝʜʨʝʥʥʳʭ 

ʘʨʪʝʨʠʡ ʠ ʘʨʪʝʨʠʡ ʩʪʦʧʳ ʦʙʦʟʥʘʯʠʣʠ ʝʱʝ ʚʠʩʦʯ-

ʥʳʝ, ʣʦʢʪʝʚʳʝ, ʧʦʜʢʦʣʝʥʥʳʝ ʘʨʪʝʨʠʠ. 

ʉʠʥʭʨʦʥʥʦʩʪʴ ʧʫʣʴʩʘ, ʢʘʢ ʚʳʷʩʥʠʣʦʩʴ, ʫʤʝʶʪ 

ʦʧʨʝʜʝʣʷʪʴ 92% ʩʪʫʜʝʥʪʦʚ 3 ʢʫʨʩʘ, 58,3% ʩʪʫʜʝʥ-

ʪʦʚ 5 ʢʫʨʩʘ, 80% ʚʨʘʯʝʡ-ʠʥʪʝʨʥʦʚ. ɺʳʩʦʢʠʡ ʧʨʦ-

ʮʝʥʪ ʩʪʫʜʝʥʪʦʚ 3 ʢʫʨʩʘ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʠʥʭʨʦʥ-

ʥʦʩʪʴ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʧʫʣʴʩʘ, ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʝʱʝ ʩʚʝʞʠ ʟʥʘʥʠʷ ʦ ʤʝʪʦʜʠʢʝ ʧʘʣʴʧʘʮʠʠ ʧʫʣʴʩʘ, 

ʧʨʝʧʦʜʘʚʘʝʤʦʡ ʥʘ ʜʠʩʮʠʧʣʠʥʝ ʧʨʦʧʝʜʝʚʪʠʢʘ ʚʥʫʪ-

ʨʝʥʥʠʭ ʙʦʣʝʟʥʝʡ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ 3 ʢʫʨʩʘ (84%) ʥʘʟʚʘʣʠ 

ʚʩʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʫʣʴʩʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʟ ʥʠʭ ʧʦ-

ʣʦʚʠʥʘ ʩʯʠʪʘʶʪ ʥʝʦʙʭʦʜʠʤʳʤ ʦʧʨʝʜʝʣʷʪʴ ʪʦʣʴʢʦ 

ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʨʠʪʤʠʯʥʦʩʪʴ, ʯʘʩʪʦʪʫ. 

ʊʦʣʴʢʦ 62,5% ʩʪʫʜʝʥʪʦʚ 5 ʢʫʨʩʘ ʦʙʦʟʥʘʯʠʣʠ ʚʩʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʧʫʣʴʩʘ, ʧʦ ʠʭ ʤʥʝʥʠʶ ʦʧʨʝʜʝʣʷʪʴ 

ʩʪʦʠʪ - ʨʠʪʤʠʯʥʦʩʪʴ, ʯʘʩʪʦʪʫ, ʥʘʧʦʣʥʝʥʠʝ ʠ ʥʘʧʨʷ-

ʞʝʥʠʝ. ʆʩʪʘʣʴʥʳʝ ʞʝ ʩʪʫʜʝʥʪʳ 5 ʢʫʨʩʘ ʥʘʟʚʘʣʠ 

ʚʩʝʛʦ 2-3 ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʫʣʴʩʘ, ʥʘ ʥʠʭ ʞʝ ʠ ʦʩʪʘ-

ʥʦʚʠʣʠʩʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ. ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ 

ʩʣʦʞʠʣʘʩʴ ʠ ʩʨʝʜʠ ʚʨʘʯʝʡ- ʠʥʪʝʨʥʦʚ. 

ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʨʦ ʪʘʢʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʧʫʣʴʩʘ ʢʘʢ ʢʘʧʠʣʣʷʨʥʳʡ, ʚʝʥʥʳʡ ʠ ʧʘʨʘʜʦʢʩʘʣʴʥʳʡ 

ʧʫʣʴʩ ʩʪʫʜʝʥʪʳ ʠ ʚʨʘʯʠ-ʠʥʪʝʨʥʳ ʧʣʦʭʦ ʠʥʬʦʨʤʠ-

ʨʦʚʘʥʳ. ɹʦʣʝʝ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳ ʢʘʧʠʣʣʷʨʥʳʡ ʠ 

ʚʝʥʥʳʡ ʧʫʣʴʩ. ɼʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʧʠʣʣʷʨʥʦʤʫ 

ʧʫʣʴʩʫ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʝʛʦ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʩʤʦʛʣʠ 26% ʩʪʫʜʝʥʪʦʚ 3 ʢʫʨʩʘ, 12,5% ʩʪʫʜʝʥ-

ʪʦʚ 5 ʢʫʨʩʘ ʠ 10% ʚʨʘʯʝʡ-ʠʥʪʝʨʥʦʚ. ʇʨʠʯʠʥʳ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʝʥʥʦʛʦ ʧʫʣʴʩʘ, ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ 16% ʠ 8,3% ʩʪʫʜʝʥʪʦʚ 3 ʢʫʨʩʘ ʠ 5 

ʢʫʨʩʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʩʪʘʣʠʩʴ ʜʣʷ ʚʩʝʭ ʦʩʪʘʣʴ-

ʥʳʭ ʟʘʛʘʜʢʦʡ. ʇʦʥʷʪʠʝ ʧʘʨʘʜʦʢʩʘʣʴʥʦʛʦ ʧʫʣʴʩʘ, 

ʤʝʪʦʜʠʢʘ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʚʩʝʭ ʨʝʩʧʦʥʜʝʥʪʦʚ, 

ʢʘʢ ʚʳʷʩʥʠʣʦʩʴ, ʥʝ ʠʟʚʝʩʪʥʳ.  

ʆʩʪʘʥʦʚʠʤʩʷ ʪʝʧʝʨʴ ʥʘ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʥʝʜʦ-

ʯʝʪʘʭ, ʚʳʷʚʣʷʝʤʳʭ ʧʨʠ ʘʥʘʣʠʟʝ ʤʥʦʞʝʩʪʚʘ ʠʩʪʦʨʠʡ 

ʙʦʣʝʟʥʠ, ʚʢʣʶʯʘʷ ʵʢʩʧʝʨʪʥʫʶ ʦʮʝʥʢʫ. ɺʳʷʚʣʝʥʦ, 

ʯʪʦ ʚʨʘʯʠ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʶʪ ʜʚʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʧʫʣʴʩʘ: ʨʠʪʤʠʯʥʦʩʪʴ ʠ ʯʘʩʪʦʪʫ, ʦʩʪʘʣʴ-

ʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʫʧʦʤʠʥʘʶʪʩʷ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠ-

ʧʝʨʪʝʥʟʠʝʡ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ, ʥʝ ʦʮʝʥʠʚʘʝʪʩʷ ʪʘʢʘʷ ʚʘʞʥʘʷ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʢ ʥʘʧʨʷʞʝʥʠʝ ʧʫʣʴʩʘ; ʫ ʙʦʣʴʥʳʭ ʩ 

ʧʘʪʦʣʦʛʠʝʡ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ ʧʨʠ ʛʦʩʧʠʪʘ-

ʣʠʟʘʮʠʠ ʚ ʦʪʜʝʣʝʥʠʷ ʜʨʫʛʦʛʦ ʧʨʦʬʠʣʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʧʫʣʴʩʘ ʧʨʦʚʦʜʠʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʣʫʯʝʚʦʡ 

ʘʨʪʝʨʠʠ. ʅʠ ʚ ʦʜʥʦʡ ʠʟ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʩʪʦ-

ʨʠʡ ʙʦʣʝʟʥʝʡ ʙʦʣʴʥʳʭ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʥʝ ʙʳʣʦ ʚʩʪʨʝʯʝʥʦ ʜʘʥʥʳʭ ʦʙ 

ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʥʥʦʛʦ ʧʫʣʴʩʘ, ʢʘʧʠʣʣʷʨʥʦʛʦ ʧʫʣʴʩʘ 

ʠʣʠ ʧʘʨʘʜʦʢʩʘʣʴʥʦʛʦ ʧʫʣʴʩʘ. ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʦʮʝʥʢʝ ʩʚʦʡʩʪʚ ʧʫʣʴʩʘ ʠʟ ʚʩʝʭ 

ʚʨʘʯʝʡ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʩʪʦʨʠʡ 

ʙʦʣʝʟʥʝʡ, ʫʜʝʣʷʶʪ ʚʨʘʯʠ-ʨʝʘʥʠʤʘʪʦʣʦʛʠ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦʤʠʤʦ ʨʠʪʤʠʯʥʦʩʪʠ, ʯʘʩʪʦʪʳ, ʥʘʧʦʣ-

ʥʝʥʠʝ ʠ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʥʘʧʨʷʞʝʥʠʝ. ʇʨʠʯʝʤ, 

ʚʨʘʯʠ-ʨʝʘʥʠʤʘʪʦʣʦʛʠ ʠʩʩʣʝʜʫʶʪ ʧʫʣʴʩ ʥʘ ʣʫʯʝʚʳʭ 

ʘʨʪʝʨʠʷʭ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ, ʘ ʧʨʠ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʠ ʜʨʫʛʠʭ ʣʦʢʘʣʠʟʘʮʠʡ. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ, 

ʯʪʦ ʰʠʨʦʢʦ ʚʥʝʜʨʝʥʥʘʷ ʚ ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ ɹɸʈʉ ʚ ʨʘʟʜʝʣʝ, ʦʧʠʩʳʚʘʶ-

ʱʝʤ ʧʫʣʴʩ, ʚ ʰʘʙʣʦʥʘʭ ʠʤʝʝʪ ʩʢʫʜʥʳʝ ʜʘʥʥʳʝ. ʊʘʢ, 

ʚ ʛʨʘʬʝ ʧʫʣʴʩ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʪʤʝʪʠʪʴ ʝʛʦ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʥʘ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʨʫʢʘʭ. ʅʦ ʢʘʢʠʝ ʠʤʝʥʥʦ 

ï ʥʝ ʫʢʘʟʘʥʦ. ɺʨʘʯʠ ʦʪʤʝʯʘʶʪ ʚ ʦʮʝʥʢʝ ʩʚʦʡʩʪʚ 

ʧʫʣʴʩʘ ʪʦʣʴʢʦ ʨʠʪʤ ʠ ʯʘʩʪʦʪʫ, ʥʦ ʠʤʝʥʥʦ ʵʪʠ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʥʘ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʨʫʢʘʭ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ: 

ʯʠʩʣʦ ʧʫʣʴʩʦʚʳʭ ʫʜʘʨʦʚ ʠ ʨʠʪʤʘ ʤʦʛʫʪ ʙʳʪʴ ʪʦʣʴʢʦ 

ʝʜʠʥʳʤʠ ʥʘ ʦʙʝʠʭ ʨʫʢʘʭ. ʈʘʟʣʠʯʘʝʪʩʷ ʧʫʣʴʩ ʥʘ ʨʫ-

ʢʘʭ ʧʦ ʩʠʥʭʨʦʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʚʝʣʠ-

ʯʠʥʝ ʧʫʣʴʩʦʚʳʭ ʚʦʣʥ, ʪʦʛʜʘ ʛʦʚʦʨʷʪ ʦ ʨʘʟʣʠʯʥʦʤ 

ʧʫʣʴʩʝ (pulsus differens). ʆʥ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʦʜʥʦ-

ʩʪʦʨʦʥʥʠʭ ʘʥʦʤʘʣʠʷʭ ʩʪʨʦʝʥʠʷ ʠʣʠ ʨʘʩʧʦʣʦʞʝʥʠʠ 

ʘʨʪʝʨʠʠ ʥʘ ʧʝʨʠʬʝʨʠʠ, ʝʝ ʩʫʞʝʥʠʠ, ʩʜʘʚʣʝʥʠʠ ʦʧʫ-

ʭʦʣʴʶ, ʨʫʙʮʘʤʠ ʠ ʪ.ʜ. ʈʘʟʣʠʯʥʳʡ ʧʫʣʴʩ ʙʫʜʝʪ ʚʦʟ-

ʥʠʢʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʣʫʯʝʚʦʡ ʘʨʪʝʨʠʠ ï 

ʧʣʝʯʝʚʦʡ, ʧʦʜʢʣʶʯʠʯʥʦʡ, ʧʨʠ ʩʜʘʚʣʝʥʠʠ ʢʨʫʧʥʳʭ 

ʘʨʪʝʨʠʘʣʴʥʳʭ ʩʪʚʦʣʦʚ, ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʣʝʚʦʛʦ 

ʧʨʝʜʩʝʨʜʠʷ. ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʠ ʟʘʧʘʟ-

ʜʳʚʘʥʠʝ ʤʝʥʴʰʝʡ ʧʦ ʚʝʣʠʯʠʥʝ ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʳ. 

ʅʦ ʚ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʠʩʪʦʨʠʷʭ ʙʦʣʝʟʥʝʡ 

ʦʮʝʥʢʘ ʠʤʝʥʥʦ ʵʪʦʡ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʫʣʴʩʘ 

ʜʘʞʝ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ, ʘ ʚʝʜʴ ʧʨʠ ʨʘʟʣʠʯʥʦʤ 

ʧʫʣʴʩʝ ʜʘʣʴʥʝʡʰʝʝ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʦʣʞʥʦ ʧʨʦ-

ʚʦʜʠʪʴʩʷ ʥʘ ʪʦʡ ʨʫʢʝ, ʛʜʝ ʧʫʣʴʩʦʚʳʝ ʚʦʣʥʳ ʧʨʦʱʫ-

ʧʳʚʘʶʪʩʷ ʣʫʯʰʝ. ɹʝʟʫʩʣʦʚʥʦ, ʘʥʘʣʠʟ ʠʩʪʦʨʠʡ ʙʦ-

ʣʝʟʥʠ, ʧʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ, ʥʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
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ʥʠʟʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʚʨʘʯʝʡ, ʘ ʛʦʚʦʨʠʪ ʩʢʦʨʝʝ ʦ 

ʙʦʣʴʰʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʧʦʩʣʝʜʥʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʤʝʥʥʦ çʙʫʤʘʞʥʦʡ ʨʘʙʦʪʦʡè, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʦʩʪʘʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ ʥʘ ʦʙʩʣʝʜʦʚʘʥʠʝ ʙʦʣʴʥʦʛʦ ʠ 

ʢʦʥʝʯʥʦ ʞʝ, ʥʘ ʦʪʨʘʞʝʥʠʝ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʘʙʩʦ-

ʣʁ ʪʥʦ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ɺʳʚʦʜʳ. ʉʪʫʜʝʥʪʳ 3 ʢʫʨʩʘ ʙʦʣʝʝ ʭʦʨʦʰʦ ʚʣʘ-

ʜʝʶʪ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ ʦ ʤʝʪʦʜʠʢʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʧʫʣʴʩʘ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʟʫʯʝ-

ʥʠʠ ʜʠʩʮʠʧʣʠʥʳ ʧʨʦʧʝʜʝʚʪʠʢʘ ʚʥʫʪʨʝʥʥʠʭ ʙʦʣʝʟ-

ʥʝʡ ʠ ʧʨʦʭʦʞʜʝʥʠʠ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ 

çʆʙʱʝʢʣʠʥʠʯʝʩʢʘʷè ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʦʪʨʘʙʦʪʢʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʥʘʚʳʢʦʚ [2, 3]. ʅʦ ʩʪʫʜʝʥʪʘʤ 3 ʢʫʨʩʘ ʝʱʝ ʥʝ ʜʦʩʪʘʝʪ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, ʯʪʦʙʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚʣʘʜʝʪʴ 

ʤʘʩʪʝʨʩʪʚʦʤ ʤʝʪʦʜʠʢʠ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʟʥʘʯʠʤʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʫʣʴʩʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ 5 ʢʫʨʩʘ ʠ ʚʨʘʯʠ-ʠʥʪʝʨʥʳ 

ʦʩʦʟʥʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʫʣʴʩʘ ʫ 

ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʢʘʞʜʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠ-

ʝʥʪʘ, ʥʦ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʥʝʜʦʦʮʝʥʠʚʘʶʪ ʠʥʬʦʨʤʘ-

ʪʠʚʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʫʣʴʩʘ, ʯʪʦ ʦʪ-

ʯʘʩʪʠ ʩʚʷʟʘʥʦ, ʢʘʢ ʩ ʪʝʥʜʝʥʮʠʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʪʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʠ ʣʘʙʦ-

ʨʘʪʦʨʥʳʤ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʙʲʝʢʪʠʚʥʳʤʠ, ʪʘʢ ʠ ʩ ʥʝʙʦʣʴʰʠʤ ʙʘʛʘʞʦʤ ʥʘʢʦʧ-

ʣʝʥʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʧʳʪʘ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʇʨʠʢʘʟ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ çʆʙ ʫʪʚʝʨʞʜʝ-

ʥʠʠ ʇʦʨʷʜʢʘ ʫʯʘʩʪʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʦʩʥʦʚʥʳʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ 

ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ 

ʠ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʦʪ 22 ʘʚʛʫʩʪʘ 

2013ʛ ˉ585ʅ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]// legalacts.ru 

ʇʨʠʢʘʟ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʦʪ 22.08.2013 ˉ585ʅ 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 18.12.17) 

2. ɹʣʠʥʦʚʘ ɺ.ɺ. ʆʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʦʡ 
ʧʨʘʢʪʠʢʠ çʆʙʱʝʢʣʠʥʠʯʝʩʢʘʷè ʫ ʩʪʫʜʝʥʪʦʚ 3 ʢʫʨʩʘ 

ʣʝʯʝʙʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ / ɺ.ɺ. ɹʣʠʥʦʚʘ, ɺ.ɻ. ʉʫʙʙʦ-

ʪʠʥʘ, ʅ.ɺ. ʉʫʰʢʦʚʘ, ɺ.ɺ. ʗʢʫʙʝʥʢʦ, ʄ.ʉ. ʍʫʧʩʝʨ-

ʛʝʥʦʚʘ // ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʫʨʥʘʣ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ï 2016. - ˉ10 (ʯʘʩʪʴ 2). - ʉ 243-

245 

3. ɹʣʠʥʦʚʘ ɺ.ɺ. ʀʪʦʛʠ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʘʢʪʠʢʝ 
ʚ ʧʨʘʢʪʠʢʝ ʩʪʫʜʝʥʪʦʚ 3 ʢʫʨʩʘ ʣʝʯʝʙʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʥʦʚʳʡ ʌɻʆʉ-3+/ ɺ.ɺ. ɹʣʠ-

ʥʦʚʘ, ɺ.ɻ. ʉʫʙʙʦʪʠʥʘ, ʅ.ɺ. ʉʫʰʢʦʚʘ, ɸ.ɸ. ʀʣʴʠʥ, 

ʌ.ʀ.ʦ. ʂʝʨʠʤʣʠ // ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ.- ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʫʨʥʘʣ ʧʨʠʢʣʘʜ-

ʥʳʭ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.- 2017.- 

ˉ4.- ʯʘʩʪʴ 3.- 506-510 

4. ɹʣʠʥʦʚʘ ɺ.ɺ. ʅʝʨʝʰʝʥʥʳʝ ʚʦʧʨʦʩʳ ʧʨʘʢ-
ʪʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʚʨʘʯʝʡ/ 

ɺ.ɺ. ɹʣʠʥʦʚʘ, ɺ.ɻ. ʉʫʙʙʦʪʠʥʘ, ʅ.ɺ. ʉʫʰʢʦʚʘ// 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʫʨʥʘʣ ʧʨʠʢʣʘʜʥʳʭ ʠ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.- 2017.- ˉ5.-ʉ. 248-251 

5. ɻʨʝʙʝʥʝʚ ɸ.ʃ. ʇʨʦʧʝʜʝʚʪʠʢʘ ʚʥʫʪʨʝʥʥʠʭ 
ʙʦʣʝʟʥʝʡ: ʋʯʝʙʥʠʢ. 5-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʀ ʜʦʧ. ï ʄ.: 

ʄʝʜʠʮʠʥʘ, 2001. ï 592 ʩ.: ʠʣ.: [8] ʣ. ʀʣ. ï (ʋʯʝʙ. ʣʠʪ. 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʚʫʟʦʚ). 

6. ʉʫʰʢʦʚʘ ʅ.ɺ. ʈʦʣʴ ʩʠʤʫʣʷʮʠʦʥʥʦʛʦ ʦʙʦ-
ʨʫʜʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳ-

ʢʦʚ ʚ ʢʣʠʥʠʢʝ ʚʥʫʪʨʝʥʥʠʭ ʙʦʣʝʟʥʝʡ / ʅ.ɺ. ʉʫʰʢʦʚʘ, 

ɺ.ɻ. ʉʫʙʙʦʪʠʥʘ, ɺ.ɺ. ɹʣʠʥʦʚʘ // ʅʦʚʘʷ ʥʘʫʢʘ: ʊʝʦ-

ʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʚʟʛʣʷʜ. -2016. - ˉ1-

1(57). ï ʉ.64-67. 

7. ɼʠʘʛʥʦʩʪʠʢʘ ʧʦ ʧʫʣʴʩʫ, ʢʠʪʘʡʩʢʘʷ ʤʝʜʠ-
ʮʠʥʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.liveinternet.ru/users/laura_mz/post36990

4402/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 6.04.2018) 

8. ʅʦʨʤʘʣʴʥʳʡ ʧʫʣʴʩ ʫ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://1poserdcu.ru/davlenie/normalnyj-puls-u-

vzroslogo-cheloveka.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

6.04.2018) 

9. ʆ ʧʫʣʴʩʝ ʚ ʢʠʪʘʡʩʢʦʡ ʤʝʜʠʮʠʥʝ [ʕʣʝʢʪʨʦʥ-
ʥʳʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://libtime.ru/medicine/o-pulse-v-kitajskoj-

medicine.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 6.04.2018) 

10. ʇʘʨʘʜʦʢʩʘʣʴʥʳʡ ʧʫʣʴʩ: ʯʪʦ ʵʪʦ ʪʘʢʦʝ ʠ ʧʨʠ 

ʢʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʚʦʟʥʠʢʘʝʪ? [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-

ʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://fb.ru/article/260298/paradoksalnyiy-puls-chto-

eto-takoe-i-pri-kakih-boleznyah-voznikaet (ʜʘʪʘ ʦʙʨʘ-

ʱʝʥʠʷ 6.04.2018) 

11. ʇʫʣʴʩ ï ɹʦʣʴʰʘʷ ʄʝʜʠʮʠʥʩʢʘʷ ʕʥʮʠʢʣʦ-

ʧʝʜʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://ʙʤʵ.ʦʨʛ/index.php/%D0%9F%D0%A3%D0%9

B%D0%AC%D0%A1(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 6.04.2018) 

 

É ɺ.ɺ. ɹʣʠʥʦʚʘ, ɺ.ɻ. ʉʫʙʙʦʪʠʥʘ, ʅ.ɺ. ʉʫʰ-

ʢʦʚʘ, 2018 

  

https://www.liveinternet.ru/users/laura_mz/post369904402/
https://www.liveinternet.ru/users/laura_mz/post369904402/
http://1poserdcu.ru/davlenie/normalnyj-puls-u-vzroslogo-cheloveka.html
http://1poserdcu.ru/davlenie/normalnyj-puls-u-vzroslogo-cheloveka.html
https://libtime.ru/medicine/o-pulse-v-kitajskoj-medicine.html
https://libtime.ru/medicine/o-pulse-v-kitajskoj-medicine.html
http://fb.ru/article/260298/paradoksalnyiy-puls-chto-eto-takoe-i-pri-kakih-boleznyah-voznikaet
http://fb.ru/article/260298/paradoksalnyiy-puls-chto-eto-takoe-i-pri-kakih-boleznyah-voznikaet
http://бмэ.орг/index.php/%D0%9F%D0%A3%D0%9B%D0%AC%D0%A1
http://бмэ.орг/index.php/%D0%9F%D0%A3%D0%9B%D0%AC%D0%A1


ζ{/L¢9/Ibh[hD¸η Ѕ10/2018 33 

 

ʄʫʘʟʘʤ ɸʩʨʦʨʦʚʥʘ ʀʩʤʘʠʣʦʚʘ, 

 ʜʦʮʝʥʪ, ʢ.ʤ.ʥ 

ʋʤʠʜʘ ʌʝʨʫʟʦʚʥʘ ʅʘʩʠʨʦʚʘ, 

 ʜʦʮʝʥʪ, ʜ.ʤ.ʥ. 

ʅʘʬʠʩʘ ʅʫʨʭʦʥ ʢʠʟʠ ʅʘʬʘʩʦʚʘ,  

ʤʘʛʠʩʪʨ 

ʂʘʬ. ʅʝʦʥʘʪʦʣʦʛʠʠ,ʊʘʰʢʝʥʪʩʢʠʡ ʇʝʜʠʘʪʨʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ.100140, ʋʟʙʝʢʠʩʪʘʥ ,ʛ. 

ʊʘʰʢʝʥʪ ʋʣ. ɹʦʛʠʰʘʤʦʣ ,223 

 

ʀʅʊɽɻʈɸʃʔʅɸʗ ʆʎɽʅʂɸ ʂɸʏɽʉʊɺɸ ɾʀɿʅʀ ʅɽɼʆʅʆʐɽʅʅʓʍ ɼɽʊɽʁ ʀ ʇʉʀʍʆ-

ʕʄʆʎʀʆʅɸʃʔʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ʄɸʊɽʈɽʁ. 

 

Muazam Asrorovna Ismailova, associate professor, PHD 

Umida Feruzovna Nasirova, Associate Professor, Doctor of Medicine 

Nafisa Nurkhon Kizi Nafasova, Master 

Kaf. Neonatology, Tashkent Pediatric Medical Institute. Tashkent Str. Boghisamol, 223 

 

INTEGRATED ASSESSMENT THE QUALITY OF LIFE OF PREMATURE BABIES AND 

PSYCHO-EMOTIONAL S TATUS OF THEIR MOTHERS.  

 

ɸʅʅʆʊɸʎʀʗ. 

ʀʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʚ ʧʝʨʠʦʜʝ ʨʘʥʥʝʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʩʦʩʪʦʷʥʠʝ ʧʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʠʭ ʤʘʪʝʨʝʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʩʧʝʮʠ-

ʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʦʧʨʦʩʥʠʢʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ 85% ʤʘʪʝʨʝʡ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʦʜʘʚʣʝʥʥʦʤ ʧʩʠʭʦ-ʵʤʦʮʠʘʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʜʜʝʨʞʢʝ ʩʝʤʴʠ. 

ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʝʜʦʥʦʰʝʥʥʳʭ ʩʥʠʞʝʥʦ ʧʦ ʨʷʜʫ ʧʘʨʘʤʝʪʨʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʤʣʘʜʝʥʯʝʩʢʦʤ ʚʦʟʨʘʩʪʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʜʦʥʦʰʝʥʥʳʝ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʦʧʨʦʩ . 

ABSTRACT 

Integral assessment of the state of health and quality of life of premature infants in the period of early devel-

opment and the state of psycho-emotional status of their mothers based on the results of a questionnaire specially 

developed questionnaire. It is established that more than 85% of mothers of premature babies are in a depressed 

psycho-emotional state in the postpartum period and need family support. The quality of life of premature babies 

is reduced by a number of parameters of physical and mental functioning, mainly in infancy. 

Keywords: premature, quality of life, survey 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʚ ʚʳʭʘʞʠʚʘʥʠʠ ʥʝʜʦʥʦʰʝʥʥʳʭ ʧʦʟʚʦʣʠʣʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʠ ʫʚʝ-

ʣʠʯʠʪʴ ʚʳʞʠʚʘʝʤʦʩʪʴ ʵʪʠʭ ʜʝʪʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʘʞʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʥʝʦʥʘʪʦʣʦʛʠʠ ʩʪʘʥʦʚʠʪʩʷ 

ʨʘʟʚʠʚʘʶʱʠʡ ʫʭʦʜ ʚ ʮʝʣʷʭ ʨʘʟʚʠʪʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ, ʥʘ ʙʘʟʝ ʠʥʪʝ-

ʛʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʩʠʭʦʣʦ-

ʛʠʠ, ʩʦʮʠʦʣʦʛʠʠ ʠ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʢʠ. ɺ 

ʤʠʨʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ ʚ ʩʨʝʜ-

ʥʝʤ ʥʝ ʧʨʝʚʳʰʘʶʪ 7ï8%, ʩʨʝʜʠ ʥʠʭ ʧʨʠ ʩʨʦʢʝ ʤʝ-

ʥʝʝ 32 ʥʝʜʝʣʴ ʦʢʦʣʦ 3%, ʘ 28 ʥʝʜʝʣʴ ʠ ʤʝʥʝʝ ʩʦʩʪʘʚ-

ʣʷʶʪ ʦʢʦʣʦ 1% [1, 3]. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʝʞ-

ʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ ï ɻ ʪʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʧʨʠʚʦʜʷʱʝʝ ʢ çʦʪʪʦʨʞʝʥʠʶè ʥʝ ʧʦʣʥʦʩʪʴʶ ʟʨʝʣʦʛʦ 

ʧʣʦʜʘ. ʆʧʪʠʤʠʟʘʮʠʷ ʥʘʙʣʶʜʝʥʠʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝ-

ʤʝʥʥʦʩʪʠ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʚ ʧʨʦʬʠ-

ʣʘʢʪʠʢʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ. ɺ ʋʟʙʝʢʠʩʪʘʥʝ 

ʧʝʨʝʭʦʜ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʨʠʪʝʨʠʠ ʞʠʚʦʨʦʞʜʝʥ-

ʥʦʩʪʠ ʩ 500 ʛʨʘʤʤ ʠ 22 ʥʝʜʝʣʠ ʛʝʩʪʘʮʠʠ , ʚʥʝʜʨʝʥʠʝ 

ʧʨʦʛʨʘʤʤʳ çʙʝʟʦʧʘʩʥʦʝ ʤʘʪʝʨʠʥʩʪʚʦè ʧʨʠʚʝʣʠ ʢ 

ʢʦʨʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʦ 

ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ, ʥʝʫʢʣʦʥʥʦʤʫ 

ʩʥʠʞʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʪʝʨʠʥʩʢʦʡ, ʤʣʘʜʝʥʯʝʩʢʦʡ 

ʠ ʥʝʦʥʘʪʘʣʴʥʦʡ ʩʤʝʨʪʥʦʩʪʠ. 

ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʝʨʚʳʡ ʛʦʜ 

ʞʠʟʥʠ ʨʝʙʝʥʢʘ - ʵʪʦ ʦʩʦʙʳʡ ʧʝʨʠʦʜ ʤʘʥʠʬʝʩʪʘʮʠʠ 

ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ ʦʩʦʙʝʥʥʦ ʜʣʷ ʥʝʜʦʥʦ-

ʰʝʥʥʳʭ ʜʝʪʝʡ, ʦʪʩʪʘʶʱʠʭ ʦʪ ʩʚʝʨʩʪʥʠʢʦʚ ʧʦ ʢʦʨ-

ʨʠʛʠʨʦʚʘʥʥʦʤʫ ʚʦʟʨʘʩʪʫ. ɺ ʈʦʩʩʠʠ ʚʝʜʫʱʝʝ ʟʥʘʯʝ-

ʥʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʜʝʪʩʢʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʦ ʧʦʨʘʞʝ-

ʥʠʷʤ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (35-40%) 

ʟʘʥʠʤʘʶʪ ʧʦʩʣʝʜʩʪʚʠʷ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ 

[1, 2]. ʉʨʝʜʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʪʘʢʞʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝ-

ʥʠʝ ʠʤʝʝʪ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʥʝʟʨʝʣʦʩʪʴ 

ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʥʦʰʝʥ-

ʥʦʩʪʠ [5].  

ʅʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʦʩʣʦʞʥʝʥʠʡ ʥʝʜʦʥʦʰʝʥʥʦʩʪʠ ʚ ʞʠʟʥʠ ʨʝʙʝʥʢʘ, 

ʠʤʝʶʪʩʷ ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦ ʪʦʤ, ʯʪʦ 

ʧʦʩʪʦʷʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʜʦ 

ʚʦʟʨʘʩʪʘ, ʢʦʛʜʘ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʨʘʟʚʠʪʠʷ ʥʝʜʦʥʦ-

ʰʝʥʥʳʡ ʨʝʙʝʥʦʢ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʜʦʥʦʰʝʥʥʳʤʠ 

ʩʚʝʨʩʪʥʠʢʘʤʠ. ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʚʦʧʨʦʩʳ ʦ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʧʝʨʚʳʝ 3 ʛʦʜʘ ʞʠʟʥʠ, ʢʘʢ 

ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʦʙʫʯʝʥʠʝ ʚ 

ʰʢʦʣʝ, ʝʩʪʴ ʣʠ ʨʠʩʢʠ çʩʨʳʚʘè ʠ ʢʘʢ ʠʭ ʠʟʙʝʞʘʪʴ. 

ʊʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʨʦʜʠʪʝʣʝʡ, ʠʭ ʨʦʣʠ ʚ ʚʳʭʘʞʠʚʘʥʠʠ, ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʫʭʦʜʘ ʟʘ ʥʝʜʦʥʦʰʝʥʥʳʤ ʨʝʙʝʥʢʦʤ. ʄʠ-
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ʨʦʚʦʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʨʦ-

ʜʠʪʝʣʝʡ ʧʦ ʩʦʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ ʠʭ ʨʝʙʝʥʢʘ ʧʦʟʠ-

ʪʠʚʥʦ ʚʣʠʷʝʪ ʢʘʢ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʟʜʦʨʦʚʴʷ ʨʝʙʝʥʢʘ, 

ʪʘʢ ʠ ʥʘ ʩʦʭʨʘʥʝʥʠʝ çʟʜʦʨʦʚʦʛʦ ʢʣʠʤʘʪʘè ʩʝʤʴʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʚʝʩʪʠ ʠʥʪʝʛʨʘʣʴʥʫʶ 

ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʝʜʦ-

ʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʚ ʧʝʨʠʦʜʝ ʨʘʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦ-

ʩʪʦʷʥʠʝ ʧʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʠʭ ʤʘʪʝʨʝʡ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʢʘʯʝ-

ʩʪʚʘ ʞʠʟʥʠ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʠ ʩʦʩʪʦʷʥʠʝ 

ʧʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʠʭ ʤʘʪʝʨʝʡ ʩ ʧʦʤʦ-

ʱʴʶ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʦʧʨʦʩʥʠʢʘ ʜʣʷ ʤʘ-

ʪʝʨʝʡ. ɺ ʦʧʨʦʩʥʠʢ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 22 ʚʦʧʨʦʩʘ, ʨʘʟ-

ʜʝʣʝʥʥʳʝ ʥʘ ʜʚʘ ʙʣʦʢʘ: ʧʝʨʚʳʡ ʙʣʦʢ- ç ʤʘʪʝʨʠʥ-

ʩʢʠʡè ʚʢʣʶʯʘʣ 10 ʚʦʧʨʦʩʦʚ, ʢʘʩʘʶʱʠʭʩʷ 

ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʧʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʤʘʪʝ-

ʨʝʡ, ʨʦʜʠʚʰʠʭ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ; ʚʪʦʨʦʡ ʙʣʦʢ ï çʨʝ-

ʙʝʥʦʢ è ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ 12 ʚʦʧʨʦʩʦʚ ʧʦ ʦʮʝʥʢʝ ʧʦ 

ʨʷʜʫ ʧʘʨʘʤʝʪʨʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʠ ʥʝʢʦʪʦ-

ʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʨʘʥʥʝʤ ʚʦʟ-

ʨʘʩʪʝ . ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʧʦ-

ʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ SPSS, ʚʝʨʩʠʷ 14.0, ʨʫʩʠʬʠʮʠʨʦ-

ʚʘʥʥʘʷ. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ. ʇʨʦʚʝ-

ʜʝʥʦ ʘʥʦʥʠʤʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ 58 ʤʘʪʝʨʝʡ ʥʝʜʦʥʦ-

ʰʝʥʥʳʭ ʜʝʪʝʡ ʨʘʟʣʠʯʥʳʭ ʩʨʦʢʦʚ ʛʝʩʪʘʮʠʠ, ʩ ʧʦʩʣʝ-

ʜʫʶʱʝʡ ʦʮʝʥʢʦʡ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʨʝʙʝʥʢʘ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʨʝʩʧʦʥʜʝʥʪʦʚ-ʤʘʪʝʨʝʡ ʧʦ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʩʦʩʪʘ-

ʚʠʣ 23,6Ñ2,26 (17- 41 ʛʦʜ ).  

ɺʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠʤʝʣʠ 50% ʤʘʪʝʨʝʡ, 

48,3% - ʙʳʣʠ ʩʦ ʩʨʝʜʥʠʤ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘ-

ʥʠʝʤ, ʩʨʝʜʥʝʝ ʰʢʦʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʙʳʣʦ ʫ ʦʜʥʦʡ 

ʤʘʪʝʨʠ (1,7%). ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʩʨʦʢʦʚ ʧʨʝʞʜʝ-

ʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ ʙʳʣʠ ʩʣʝʜʫʶʱʠʝ: ʚ 34-37 ʥʝʜʝʣʴ 

ʛʝʩʪʘʮʠʠ ï 31,0%; ʚ 33-28 ʥʝʜʝʣʴ ï 60,3% ʠ ʤʝʥʝʝ 

28 ʥʝʜʝʣʴ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ ï 8,6%.  

ʅʘʩʪʦʷʱʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ ʙʳʣʘ ʧʦ ʩʯʝʪʫ ʧʝʨʚʦʡ 

ʫ 29,3% ʦʧʨʦʰʝʥʥʳʭ, ʚʪʦʨʦʡ - ʫ 19,0% ʠ ʪʨʝʪʴʝʡ ʠ 

ʙʦʣʝʝ ʫ 51,7% ʤʘʪʝʨʝʡ. ʆʪʷʛʦʱʝʥʥʳʡ ʘʢʫʰʝʨʩʢʠʡ 

ʘʥʘʤʥʝʟ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʧʨʝʞʜʝʚʨʝ-

ʤʝʥʥʳʭ ʨʦʜʦʚ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʢʫʰʝʨʩʢʘʷ 

ʧʘʪʦʣʦʛʠʷ ʧʨʝʚʘʣʠʨʦʚʘʣʘ ʩʨʝʜʠ ʧʦʚʪʦʨʥʦʨʦʜʷʱʠʭ 

ʤʘʪʝʨʝʡ, ʚ ʘʥʘʤʥʝʟʝ ʢʦʪʦʨʳʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠ-

ʯʠʝ ʚʳʢʠʜʳʰʝʡ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʘʙʦʨʪʦʚ ʫ 8,6% ʠ 

13,8% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʝʨʪʚʦʨʦʞʜʝʥʠʷ ʙʳʣʠ ʫ 

22,4% ʠ ʩʤʝʨʪʴ ʧʨʝʜʳʜʫʱʝʛʦ ʨʝʙʝʥʢʘ ʚ ʧʝʨʚʳʝ ʜʥʠ 

ʞʠʟʥʠ ʦʪʤʝʯʘʣʘʩʴ ʫ 22,4% ʤʘʪʝʨʝʡ. ʆʮʝʥʢʘ ʭʘʨʘʢ-

ʪʝʨʘ ʨʦʜʦʨʘʟʨʝʰʝʥʠʷ ʜʘʥʥʳʤ ʨʝʙʝʥʢʦʤ ʧʦʢʘʟʘʣʘ, 

ʯʪʦ ʦʧʝʨʘʪʠʚʥʦʝ ʨʦʜʦʨʘʟʨʝʰʝʥʠʝ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 

43,1% ʨʝʩʧʦʥʜʝʥʪʦʚ/ʤʘʪʝʨʝʡ; ʚʘʛʠʥʘʣʴʥʳʝ ʨʦʜʳ 

ʩʦʩʪʘʚʠʣʠ 56,9%.  

ɸʥʘʣʠʟ ʧʨʠʯʠʥʳ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ ʜʘʥ-

ʥʳʤ ʨʝʙʝʥʢʦʤ ʧʦ ʦʮʝʥʢʝ ʞʝʥʱʠʥ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩ 1.  
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ʨʘʙʦʪʘ
ʉʪʨʝʩʩɻʠʧʝʨʪʝʥʟʠʷ

ɺʦʩʧʘʣʠʪ. 

ʟʘʙ. ʧʦʣʦʚʦʡ 

ʩʠʩʪʝʤʳ

ʆʈɺʀ TORCH ɼʨʫʛʠʝ

 
ʈʠʩ 1. ʇʨʠʯʠʥʳ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ, ʧʦ ʦʮʝʥʢʝ ʤʘʪʝʨʝʡ.  

 

46,6% ʤʘʪʝʨʝʡ ʩʯʠʪʘʣʠ ʧʝʨʚʦʧʨʠʯʠʥʦʡ ʩʚʦʠʭ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ ʩʪʨʝʩʩʦʚʳʝ ʩʠʪʫʘʮʠʠ ʚ ʩʝ-

ʤʴʝ, ʧʦʚʳʰʝʥʠʝ ɸɼ ʦʪʤʝʪʠʣʠ ï 46,6%, ʆʈɺʀ ï 

19,0%, ʥʘ TORCH ʠ ʜʨʫʛʠʝ ʠʥʬʝʢʮʠʠ ʫʢʘʟʘʣʠ 

12,1%, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʣʦʚʦʡ ʩʠ-

ʩʪʝʤʳ ï 20,7%, ʪʷʞʝʣʘʷ ʨʘʙʦʪʘ ï 10,3% ʠ ʜʨʫʛʠʝ (ʛʝ-

ʧʘʪʠʪ ɸ, ʙʳʪʦʚʳʝ ʪʨʘʚʤʳ) ï 6,9% . 

ʇʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʪʝʨʝʡ ʧʨʠ 

ʨʦʞʜʝʥʠʠ ʥʝʜʦʥʦʰʝʥʥʦʛʦ ʨʝʙʝʥʢʘ ʦʮʝʥʠʣʠ ʧʦ ʦʪ-

ʚʝʪʘʤ ʞʝʥʱʠʥ ʦʙ ʠʭ ʯʫʚʩʪʚʘʭ (ʨʠʩ 2.) 

ʊʦʣʴʢʦ 14,2% ʤʘʪʝʨʝʡ ʠʩʧʳʪʳʚʘʣʠ ʨʘʜʦʩʪʴ ʦʪ 

ʨʦʞʜʝʥʠʷ ʨʝʙʝʥʢʘ, ʪʦʛʜʘ ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʠʩʧʳʪʘʣʠ 

ʯʫʚʩʪʚʦ ʩʪʨʘʭʘ ï 60,3%, ʨʘʩʪʝʨʷʥʥʦʩʪʠ ï 43,1%, ʜʝ-

ʧʨʝʩʩʠʠ - 29,3% ʠ ʚʠʥʳ ï 15,5%. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫ ʤʘʪʝʨʝʡ ʧʨʝʚʘʣʠʨʦʚʘʣʦ ʫʛʥʝ-

ʪʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ. 
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ʨʘʜʦʩʪʴ ʉʪʨʘʭ ʈʘʩʪʝʨʷʥʥʦʩʪʠɼʝʧʨʝʩʩʠʠʏʫʚʩʪʚʦ ʚʠʥʳ

ʈʠʩ.2. ʕʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʤʘʪʝʨʝʡ ʧʨʠ ʨʦʞʜʝʥʠʠ ʥʝʜʦʥʦʰʝʥʥʦʛʦ ʨʝʙʝʥʢʘ. 

ɸʙʩʦʣʶʪʥʦ ʚʩʝ ʞʝʥʱʠʥʳ ʧʦʩʣʝ ʨʦʜʦʚ ʥʫʞʜʘ-

ʣʠʩʴ ʚ ʤʦʨʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʝ ʙʣʠʟʢʠʭ ʠ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʤʦʱʠ ʚ ʚʳʭʘʞʠʚʘʥʠʠ ʥʝʜʦʥʦʰʝʥʥʦʛʦ ʨʝʙʝʥʢʘ 

(ʨʠʩ. 3) 
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ʈʠʩ.3. ʂʪʦ ʦʢʘʟʳʚʘʣ ɺʘʤ ʧʦʜʜʝʨʞʢʫ ʠ ʧʦʤʦʱʴ ʚ ʚʳʭʘʞʠʚʘʥʠʠ ʨʝʙʝʥʢʘ? 

 

ʆʩʥʦʚʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʜʣʷ ʤʘʪʝʨʝʡ ʙʳʣʠ ʠʭ 

ʩʫʧʨʫʛʠ-53,4% ʠ ʯʣʝʥʳ ʩʝʤʴʠ-46,6%, ʩʚʦʠ ʤʘʪʝʨʠ-

36,2%, ʩʚʝʢʨʦʚʠ-32,8%, ʩʝʩʪʨʳ-6,9% . ʆʜʥʘʢʦ 

10,3% ʞʝʥʱʠʥ ʦʢʘʟʘʣʠʩʴ ʙʝʟ ʧʦʜʜʝʨʞʢʠ ʠ ʩʧʨʘʚʣʷ-

ʣʠʩʴ ʩ ʩʠʪʫʘʮʠʝʡ ʚ ʦʜʠʥʦʯʢʫ. ʆʮʝʥʢʘ ʧʨʝʜʧʦʯʪʝʥʠʷ 

ʤʘʪʝʨʝʡ ʚ ʩʠʪʫʘʮʠʠ ʩ ʧʨʦʙʣʝʤʘʤʠ ʟʜʦʨʦʚʴʷ ʫ ʜʝʪʝʡ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʨʘʱʘʝʤʦʩʪʠ ʢ ʤʝʜʠ-

ʮʠʥʩʢʠʤ ʨʘʙʦʪʥʠʢʘʤ. ʊʘʢ ʢ ʥʝʦʥʘʪʦʣʦʛʘʤ ʨʦʜʜʦʤʘ, 

ʛʜʝ ʨʦʞʘʣʘ ʜʘʥʥʦʛʦ ʨʝʙʝʥʢʘ, ʦʙʨʘʱʘʣʠʩʴ 43,1%, ʢ 

ʚʨʘʯʘʤ ʩʝʤʝʡʥʦʡ ʧʦʣʠʢʣʠʥʠʢʠ ï 39,7%, ʚ ʯʘʩʪʥʳʝ 

ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ -17,2%, ʩʤʝʰʘʥʥʳʝ 

ʛʨʫʧʧʳ ʚʨʘʯʝʡ ʦʪʤʝʪʠʣʠ ï 74,1% ʤʘʪʝʨʝʡ. 

ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ ʜʝʪʝʡ ʦʮʝʥʠʚʘʣʠ ʧʦ ʦʪʚʝʪʘʤ 

ʨʦʜʠʪʝʣʝʡ ʥʘ ʚʦʧʨʦʩʳ 2-ʛʦ ʙʣʦʢʘ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʜʝʪʝʡ ʥʘ ʤʦʤʝʥʪ ʦʧʨʦʩʘ ʩʦʩʪʘʚʣʷʣ 2 ʛʦʜʘ 8 ʤʝʩʷʮʝʚ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝʜʦʥʦʰʝʥʥʳʭ ʛʨʫʧʧ ʜʝʪʝʡ ʧʦ 

ʤʘʩʩʝ ʧʨʠ ʨʦʞʜʝʥʠʠ ʙʳʣʘ ʩʣʝʜʫʶʱʘʷ: ʩʨʝʜʥʠʡ ʛʝ-

ʩʪʘʮʠʦʥʥʳʡ ʚʦʟʨʘʩʪ ʜʝʪʝʡ ʩʦʩʪʘʚʠʣ 33,7Ñ0,48; ʤʘ-

ʣʘʷ ʤʘʩʩʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ï 25,9%, ʦʯʝʥʴ ʥʠʟʢʘʷ 

ʤʘʩʩʘ ʧʨʠ ʨʦʞʜʝʥʠʠ - 63,8% ʠ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʘʷ 

ʤʘʩʩʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ï 10,3%. ɼʝʪʠ ʙʳʣʠ ʚʳʧʠʩʘʥʳ 

ʠʟ ʨʦʜʜʦʤʘ ʚ ʩʨʦʢʠ ʜʦ 20 ʜʥʷ ʞʠʟʥʠ ï 22,4%, ʯʝʨʝʟ 

1 ʤʝʩʷʮ ï 46,6%, ʯʝʨʝʟ 2 ʤʝʩʷʮʘ ï 17,2% ʠ ʙʦʣʝʝ 2 

ʤʝʩʷʮʝʚ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʪʘʮʠʦʥʘʨʝ ï 13,8%. 

ɺʘʞʥʳʤ ʧʨʠʥʮʠʧʦʤ ʚʳʭʘʞʠʚʘʥʠʷ ʥʝʜʦʥʦʰʝʥ-

ʥʳʭ ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʧʠʪʘʥʠʝʤ, ʜʣʷ 

ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʠʜʝʘʣʴʥʳʤ 

ʩʯʠʪʘʝʪʩʷ ʤʦʣʦʢʦ ʩʚʦʝʡ ʤʘʪʝʨʠ. ɺ ʛʨʫʧʧʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʛʨʫʜʥʦʤ ʚʩʢʘʨʤʣʠʚʘʥʠʠ 

ʥʘʭʦʜʠʣʠʩʴ 10 ʜʝʪʝʡ (17,2%), ʩʤʝʰʘʥʥʦʝ ʧʠʪʘʥʠʝ 

ʧʦʣʫʯʘʣʠ 27,6% ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʩʤʝʩʠ ʨʘʟʣʠʯ-

ʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ï 55,2%. ɺ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ 

ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʜʝʪʝʡ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʪʘʢʞʝ ʚʦ-

ʧʨʦʩʳ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ.  

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʛʨʫʜʥʦʛʦ 

ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʦʣʴʢʦ 10,3% ʤʘʪʝʨʝʡ 

ʢʦʨʤʠʣʠ ʛʨʫʜʴʶ ʜʦ ʛʦʜʘ, ʢ 2 ʛʦʜʘʤ ʯʠʩʣʦ ʜʝʪʝʡ, ʧʦ-

ʣʫʯʘʶʱʠʭ ʛʨʫʜʥʦʝ ʤʦʣʦʢʦ ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ 5,2%. 

ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʚʩʢʘʨʤʣʠʚʘʥʠʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ 

ʩʤʝʩʷʤʠ ʜʦ ʛʦʜʘ ʚʦʟʨʘʩʣʦ ʜʦ 72,4%, ʥʘ ʩʤʝʰʘʥʥʦʤ 

ʚʩʢʘʨʤʣʠʚʘʥʠʠ ʙʳʣʠ 17,2% ʜʝʪʝʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʜʝʪʝʡ, ʧʦʣʫʯʘʶʱʠʭ ʚ 

ʧʠʪʘʥʠʠ ʠ ʩʤʝʩʠ ʚʢʣʶʯʠʪʝʣʴʥʦ ʢ 1,5 ʠ 2 ʛʦʜʘʤ. 

ʆʩʪʘʣʴʥʳʝ ʜʝʪʠ ʧʠʪʘʣʠʩʴ ʙʣʶʜʘʤʠ ʦʙʱʝʛʦ ʩʪʦʣʘ. 

ʉʨʝʜʥʠʡ ʩʨʦʢ ʚʚʝʜʝʥʠʷ ʧʨʠʢʦʨʤʘ ʜʝʪʷʤ ʩʦʩʪʘʚʠʣ 

8,6 ʤʝʩʷʮʝʚ ʞʠʟʥʠ (6-11ʤʝʩ.)  

ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ (ʂɾ) ʨʝʙʝʥʢʘ ʟʘʚʠʩʠʪ ʦʪ ʩʦ-

ʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ, ʜʠʩʧʘʥʩʝʨʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʝ-

ʘʙʠʣʠʪʘʮʠʠ ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʉʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʜʝʪʝʡ ʟʜʦʨʦʚʳʤʠ ʧʦ ʦʮʝʥʢʝ ʨʦʜʠʪʝʣʝʡ ʙʳʣʠ 46,6% 

ʜʝʪʝʡ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʠʤʝʣʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʪʝʯʝʥʠʠ 

ʞʠʟʥʠ ï 77,6%. ʉʪʨʫʢʪʫʨʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ 4.  
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ʈʠʩ 5. ʏʝʤ ʙʦʣʝʣ ɺʘʰ ʨʝʙʝʥʦʢ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ? 

 

ʋ ʜʝʪʝʡ, ʧʦ ʦʮʝʥʢʝ ʤʘʪʝʨʝʡ, ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʧʝ-

ʨʠʥʘʪʘʣʴʥʳʝ ʧʦʨʘʞʝʥʠʷ ʎʅʉ (77,6%), ʪʘʢʞʝ ʦʪʤʝ-

ʯʝʥʦ ʩʢʣʦʥʥʦʩʪʴ ʜʝʪʝʡ ʢ ʦʩʪʨʳʤ ʚʠʨʫʩʥʳʤ ʟʘʙʦʣʝ-

ʚʘʥʠʷʤ (67,2%), ʟʘʪʷʞʥʳʝ ʞʝʣʪʫʭʠ ʥʝʜʦʥʦʰʝʥʥʳʭ 

ʥʘʙʣʶʜʘʣʠʩʴ ʫ 15,5% ʜʝʪʝʡ. ɺ ʢʘʪʝʛʦʨʠʠ ʜʨʫʛʠʝ ʫ 8 

ʜʝʪʝʡ ʠʤʝʣʠ ʤʝʩʪʦ ʭʨʦʥʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʣʝʛ-

ʢʠʭ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 29,3% ʜʝʪʝʡ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʧʝ-

ʜʠʘʪʨʘ ʨʝʛʫʣʷʨʥʦ; 58,6% ʩʦʩʪʦʷʣʦ ʥʘ ʫʯʝʪʝ ʫ ʥʝʚʨʦ-

ʣʦʛʘ; 5,2% -ʫ ʦʢʫʣʠʩʪʘ ʠ ʫ ʦʨʪʦʧʝʜʘ ï 6,9%.  

ʇʦ ʦʪʚʝʪʘʤ ʤʘʪʝʨʝʡ ʢ ʤʦʤʝʥʪʫ ʦʧʨʦʩʘ ʙʳʣʠ 

ʚʘʢʮʠʥʠʨʦʚʘʥʳ ï 60,3% ʜʝʪʝʡ, ʧʨʠ ʵʪʦʤ ʩʚʦʝʚʨʝ-

ʤʝʥʥʦ ʧʨʠʚʠʪʳ ï 22,4%, ʦʪʩʨʦʯʝʥʦ ʧʨʠʚʠʪʳ ï 

39,7%, ʤʝʜ ʦʪʚʦʜʳ ʦʪ ʧʨʠʚʠʚʦʢ ʠʤʝʣʠ ï 37,9%. 

ʆʮʝʥʢʘ ʨʘʟʚʠʪʠʷ ʚʳʷʚʠʣʘ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʩʥʠʞʝʥʦ ʧʦ ʨʷʜʫ ʧʘʨʘʤʝʪʨʦʚ ʬʠʟʠ-

ʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʥʘ ʯʪʦ 

ʫʢʘʟʳʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʠʭ ʩʨʦʢʦʚ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʤʦʪʦʨʥʳʭ ʬʫʥʢʮʠʡ ʧʦ ʩʣʝʜʫʶʱʠʤ ʠʥʜʠʢʘʪʦ-

ʨʘʤ: ʜʝʨʞʠʪ ʛʦʣʦʚʫ ʚ ʩʨʝʜʥʝʤ ʩ 3,5 ʤʝʩʷʮʝʚ, ʧʦʣʟʘʝʪ 

ʩʨʝʜʥʝʤ ʩ 8,6 ʤʝʩʷʮʝʚ, ʩʠʜʠʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩ 7,8 

ʤʝʩʷʮʝʚ, ʭʦʜʠʪ ʙʝʟ ʧʦʜʜʝʨʞʢʠ- ʩ 1,6 ʛʦʜʘ. ʈʝʯʝʚʦʝ 

ʨʘʟʚʠʪʠʝ ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʨʝʜʥʠʤ ʩʨʦʢʘʤ: ʥʘʯʘʣʘ ʛʫ-

ʣʝʥʠʷ ʚ 2,3 ʤʝʩʷʮʘ, ʣʝʧʝʪʘ ʩ 10 ʤʝʩʷʮʝʚ, ʛʦʚʦʨʠʪ ʦʪ-

ʜʝʣʴʥʳʝ ʩʣʦʚʘ ʩ 1 ʛʦʜʘ 8 ʤʝʩʷʮʝʚ, ʛʦʚʦʨʠʪ ʬʨʘʟʘʤʠ 

ʩ 2 ʣʝʪ 8 ʤʝʩʷʮʝʚ. ʋʟʥʘʝʪ ʨʦʜʠʪʝʣʝʡ ʩ 4,6 ʤʝʩʷʮʝʚ.  

ʈʦʜʠʪʝʣʠ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʚʳʩʦʢʦ ʦʮʝ-

ʥʠʣʠ ʂɾ ʧʦ ʧʦʢʘʟʘʪʝʣʶ çʅʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʦʝ ʠ 

ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ è. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʧʦ 

ʚʩʝʤ ʘʩʧʝʢʪʘʤ ʨʘʟʚʠʪʠʷ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ, ʦʪ-

ʤʝʯʝʥʥʳʭ ʚ ʦʪʚʝʪʘʭ, ʨʦʜʠʪʝʣʠ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ 

ʦʮʝʥʠʣʠ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. ʊʦʛʜʘ ʢʘʢ ʩʬʝʨʳ ʨʝ-

ʯʝʚʦʝ, ʦʙʱʝʥʠʝ ʠ ʫʤʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʚʦʠʭ ʜʝʪʝʡ 

ʙʦʣʝʝ 82 % ʨʦʜʠʪʝʣʝʡ ʩʯʠʪʘʣʠ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦ 

ʦʮʝʥʢʝ ʨʦʜʠʪʝʣʝʡ çʦʪʩʪʘʝʪ ʚ ʨʘʟʚʠʪʠʠ è, ʙʳʣʠ ʥʝ-

ʜʦʥʦʰʝʥʥʳʝ ʜʝʪʠ, ʧʝʨʝʥʝʩʰʠʭ ʮʝʨʝʙʨʘʣʴʥʳʝ ʥʘʨʫ-

ʰʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʢʦʪʦʨʳʭ 

ʧʦ ʚʩʝʤ ʘʩʧʝʢʪʘʤ ʙʳʣʦ ʭʫʞʝ, ʯʝʤ ʫ ʦʩʪʘʣʴʥʳʭ ʜʝ-

ʪʝʡ. 

ɺʳʚʦʜʳ 

1. ʇʦ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʝ ʤʘʪʝʨʝʡ, ʫʛʥʝʪʝ-
ʥʠʝ ʧʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʝʨʝʤʝʥʥʦʡ, 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʪʨʝʩʩʦʚ ʚ ʩʝʤʴʝ (46,6%), ʛʠʧʝʨʪʝʥ-

ʟʠʠ ʙʝʨʝʤʝʥʥʳʭ (46,6%) ʠ ʦʪʷʛʦʱʝʥʥʳʡ ʘʢʫʰʝʨ-

ʩʢʠʡ ʘʥʘʤʥʝʟ (43,1%), ʷʚʠʣʠʩʴ ʬʘʢʪʦʨʘʤʠ ʚʳʩʦʢʦʛʦ 

ʨʠʩʢʘ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʛʨʫʧʧʝ 

ʤʥʦʛʦʨʦʞʘʚʰʠʭ ʞʝʥʱʠʥ. ʇʦʩʣʝ ʨʦʜʦʚ 85,8% ʤʘʪʝ-

ʨʝʡ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ, ʧʦ ʦʮʝʥʢʝ ʩʘʤʠʭ ʞʝʥ-

ʱʠʥ, ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʦʜʘʚʣʝʥʥʦʤ ʧʩʠʭʦ-ʵʤʦʮʠʦ-

ʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʯʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʯʫʚʩʪʚʘʤʠ 

ʩʪʨʘʭʘ- 60,3%, ʨʘʩʪʝʨʷʥʥʦʩʪʠ-43,1%, ʜʝʧʨʝʩʩʠʠ -

29,3% ʠ ʚʠʥʳ- 15,5%. ʈʝʩʧʦʥʜʝʥʪʳ ʦʪʤʝʪʠʣʠ ʚʘʞ-

ʥʦʩʪʴ ʧʦʜʜʝʨʞʢʠ ʩʫʧʨʫʛʦʚ , ʜʨʫʛʠʭ ʯʣʝʥʦʚ ʩʝʤʴʠ ʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ.  

2. ʆʮʝʥʢʘ ʚʳʷʚʠʣʘ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 
ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʧʘʨʘʤʝʪʨʘʤ: ʚʳʷʚʣʝʥʳ ʟʘʜʝʨʞʢʠ ʨʘʟʚʠ-

ʪʠʷ ʜʝʪʝʡ (ʨʝʯʝʚʦʡ, ʢʦʛʥʠʪʠʚʥʦʡ, ʧʩʠʭʦʤʦʪʦʨʥʦʡ 

ʩʬʝʨ); ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ 

(17,2%), ʚʘʢʮʠʥʘʮʠʠ (60,3%), ʨʝʛʫʣʷʨʥʦʛʦ ʥʘʙʣʶ-

ʜʝʥʠʷ ʧʝʜʠʘʪʨʦʤ (29,3%). 

3. ʉʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʝʜʦʥʦʰʝʥʥʳʭ 
ʜʝʪʝʡ ʙʳʣʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʭ 

ʚʳʭʘʞʠʚʘʥʠʷ ʚ ʢʨʠʪʠʯʝʩʢʦʤ ʧʦʩʪʢʦʥʮʝʧʪʫʘʣʴʥʦʤ 

ʧʝʨʠʦʜʝ: ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʥʥʝʛʦ ʧʝʨʝʚʦʜʘ ʥʘ 

ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʩʢʘʨʤʣʠʚʘʥʠʝ (72,4%), ʟʘʜʝʨʞʢʠ 

ʚʘʢʮʠʥʘʮʠʠ (39,7%), ʧʨʠʚʦʜʷʱʠʝ ʢ ʩʥʠʞʝʥʠʶ ʟʘ-

ʱʠʱʝʥʥʦʩʪʠ ʦʪ ʠʥʬʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʧʦ ʧʨʠʯʠʥʝ ʧʝ-

ʨʠʥʘʪʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʤʣʘʜʝʥʯʝʩʢʦʤ ʧʝʨʠ-

ʦʜʝ (77,6%). 

4. ʈʦʜʠʪʝʣʠ ʩʫʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʶʪ ʨʘʟʚʠʪʠʝ 
ʩʚʦʠʭ ʜʝʪʝʡ ʚʳʰʝ ʧʦ ʚʩʝʤ ʩʬʝʨʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ 

ʚ ʦʧʨʦʩʥʠʢʝ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʝʜʦ-

ʦʮʝʥʢʝ ʨʦʜʠʪʝʣʷʤʠ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʧʩʠʭʦ-ʤʦʪʦʨ-

ʥʦʛʦ ʩʪʘʪʫʩʘ ʜʝʪʝʡ, ʨʦʞʜʝʥʥʳʭ ʥʝʜʦʥʦʰʝʥʥʳʤʠ, 

ʦʩʦʙʝʥʥʦ ʫ ʜʝʪʝʡ ʩ ʕʅʄʈ, ʨʦʞʜʝʥʥʳʭ ʥʠʞʝ 28 

ʥʝʜʝʣʴ ʛʝʩʪʘʮʠʦʦʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʝʨʝʥʝʩʰʠʭ ʇʇ 

ʎʅʉ.  
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ɸ.ʈ. ʀʱʝʥʢʦ 

ʢ.ʙ.ʥ, ʜʦʮʝʥʪ 

ʊʆɻʋ 

ʛ. ʍʘʙʘʨʦʚʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʄɽʊʆɼʀʏɽʉʂʀɽ ʈɽʂʆʄɽʅɼɸʎʀʀ ɼʃʗ ɹʋɼʋʑɽɻʆ ʋʏʀʊɽʃʗ ʇʆ ʌʆʈʄʀʈʆɺɸʅʀʖ 

ʆʊʅʆʐɽʅʀʗ ʂ ɿɼʆʈʆɺʔʖ ʂɸʂ ʎɽʅʅʆʉʊʀ ɺ ʅɸʏɸʃʔʅʆʁ ʐʂʆʃɽ 

 

ɼʣʷ ʚʳʩʰʝʡ ʰʢʦʣʳ, ʛʦʪʦʚʷʱʝʡ ʫʯʠʪʝʣʷ, ʘʢʪʫʘ-

ʣʝʥ ʚʦʧʨʦʩ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʘ ʩ ʚʳʩʦʢʦʡ 

ʢʫʣʴʪʫʨʦʡ ʩʦʭʨʘʥʝʥʠʷ ʩʚʦʝʛʦ ʟʜʦʨʦʚʴʷ ʠ ʟʜʦʨʦʚʴʷ 

ʦʙʫʯʘʶʱʠʭʩʷ. ʏʝʤ ʨʘʥʴʰʝ ʥʘʯʠʥʘʝʪʩʷ çʚʢʣʶʯʝʥʠʝ 

ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʦʝʛʦ ʟʜʦʨʦʚʴʷè 

[1, ʩ. 3], ʧʨʠʚʠʪʠʝ ʜʝʪʷʤ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʩʪʝʨʝʦʪʠʧʳ ʟʘʙʦʪʳ ʠ ʩʦ-

ʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ, ʪʝʤ ʧʨʦʯʥʝʝ ʦʥʠ ʟʘʢʨʝʧʣʷʶʪʩʷ 

ʠ ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢ ʮʝʥʥʦʩʪʠ.  

ɺʦʩʧʨʠʷʪʠʝ ʟʜʦʨʦʚʴʷ ʢʘʢ ʮʝʥʥʦʩʪʠ ʦʟʥʘʯʘʝʪ 

ʘʢʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʠʯʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ 

ʝʛʦ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʨʠʫʤʥʦʞʝʥʠʝ. ʆʪʥʦʰʝʥʠʝ ʢ ʟʜʦ-

ʨʦʚʴʶ ʢʘʢ ʮʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʫʞʝ 

ʩ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʝʨʤʘʥʝʥʪʥʦ ʧʨʦʜʦʣʞʘʪʴ 

ʚʝʩʴ ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ. 

ʇʨʠʯʝʤ ʫ ʩʪʫʜʝʥʪʦʚ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʥʦ-

ʰʝʥʠʷ ʢ ʟʜʦʨʦʚʴʶ ʢʘʢ ʮʝʥʥʦʩʪʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴʩʷ ʚ ʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘ-

ʙʦʪʝ ʩ ʜʝʪʴʤʠ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʭʦʪʠʤ ʧʨʝʜʣʦʞʠʪʴ ʙʫʜʫ-

ʱʠʤ ʫʯʠʪʝʣʷʤ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦ-

ʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʩʦʙʩʪʚʝʥ-

ʥʦʛʦ ʦʧʳʪʘ ʧʨʦʚʝʜʝʥʠʷ ʘʚʪʦʨʩʢʦʛʦ ʢʫʨʩʘ çʋʨʦʢʠ 

ʏʠʩʪʶʣʴʢʠʥʘè ʚ ʧʝʨʚʦʤ ʢʣʘʩʩʝ. ɺ ʧʨʝʜʣʘʛʘʝʤʦʤ 

ʢʫʨʩʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʦʚʝʩʥʳʝ, ʥʘʛʣʷʜʥʳʝ ʠ ʧʨʘʢ-

ʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʮʝʣʴ ʠ 

ʚʳʚʦʜʳ.  

ʋʨʦʢ 1. ʊʝʤʘ çɺʝʩʪʴ ʦ ʟʜʦʨʦʚʴʝè. ʎʝʣʴ ʫʨʦʢʘ 

ï ʫʟʥʘʪʴ, ʯʪʦ ʪʘʢʦʝ ʟʜʦʨʦʚʴʝ ʠ ʚ ʯʝʤ ʝʛʦ ʟʥʘʯʝʥʠʝ.  

ʋʯʠʪʝʣʴ, ʦʙʨʘʱʘʷʩʴ ʢ ʜʝʪʷʤ, ʩʧʨʘʰʠʚʘʝʪ: çʈʝ-

ʙʷʪʘ, ʟʥʘʢʦʤʳ ʣʠ ʚʳ ʩ ʛʝʨʦʝʤ ʤʫʣʴʪʬʠʣʴʤʘ ï ʧʦʯ-

ʪʘʣʴʦʥʦʤ ʇʝʯʢʠʥʳʤ? ʂʘʢʦʡ ʦʥ? ʏʪʦ ʧʨʠʥʦʩʠʪ ʧʦʯ-

ʪʘʣʴʦʥ ʇʝʯʢʠʥ?è. ɼʝʪʠ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʧʦʯʪʘʣʴʦʥʝ 

ʇʝʯʢʠʥʝ ʠ ʚʩʧʦʤʠʥʘʶʪ, ʯʪʦ ʦʥ ʧʨʠʥʦʩʠʪ, ʥʝ ʪʦʣʴʢʦ 

ʧʦʯʪʫ, ʥʦ ʠ ʨʘʟʥʳʝ ʚʝʩʪʠ. ʊʫʪ ʚ ʢʣʘʩʩ ʚʭʦʜʠʪ ʤʘʣʴ-

ʯʠʢ ʚ ʫʰʘʥʢʝ ʥʘʙʝʢʨʝʥʴ ʠ ʧʨʦʠʟʥʦʩʠʪ: çɿʜʨʘʚ-

ʩʪʚʫʡʪʝ, ʨʝʙʷʪʘ! ɺʳ ʫʟʥʘʣʠ ʤʝʥʷ? ʇʨʘʚʠʣʴʥʦ, ʷ ï 

ʧʦʯʪʘʣʴʦʥ ʇʝʯʢʠʥ. ʇʨʠʙʳʣ ʢ ʚʘʤ ʠʟ ʇʨʦʩʪʦʢʚʘ-

ʰʠʥʦ ʠ ʧʨʠʥʝʩ ʚʘʤ ʭʦʨʦʰʫʶ ʚʝʩʪʴ ï ʩ ʩʝʛʦʜʥʷʰ-

ʥʝʛʦ ʜʥʷ ʤʳ ʥʘʯʠʥʘʝʤ ʠʟʫʯʘʪʴ ʩʚʦʝ ʟʜʦʨʦʚʴʝ ʠ 

ʫʯʠʪʴʩʷ ʟʘʙʦʪʠʪʴʩʷ ʦ ʥʝʤ. ʋʯʠʪʝʣʴ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ 

ʧʨʦʛʨʘʤʤʝ çʋʨʦʢʠ ʏʠʩʪʶʣʴʢʠʥʘè ʠ ʟʘʜʘʝʪ ʚʦʧʨʦʩʳ 

ʦ ʪʦʤ, ʟʘʯʝʤ ʥʫʞʥʦ ʙʳʪʴ ʟʜʦʨʦʚʳʤ. ɼʝʪʠ ʜʘʶʪ ʩʣʝ-

ʜʫʶʱʠʝ ʦʪʚʝʪʳ: çʟʜʦʨʦʚʳʤ ʥʫʞʥʦ ʙʳʪʴ, ʯʪʦʙʳ ʥʝ 

ʙʦʣʝʪʴè; çʯʪʦʙʳ ʥʝ ʭʦʜʠʪʴ ʢ ʚʨʘʯʘʤè; çʯʪʦʙʳ ʥʝ ʜʝ-

ʣʘʪʴ ʫʢʦʣʳè; çʯʪʦʙʳ ʥʝ ʚʦʣʥʦʚʘʣʠʩʴ ʚʟʨʦʩʣʳʝè; 

çʯʪʦʙʳ ʭʦʜʠʪʴ ʚ ʰʢʦʣʫè; çʯʪʦʙʳ ʜʦʣʛʦ ʞʠʪʴè; 

çʯʪʦʙʳ ʭʦʨʦʰʦ ʨʘʙʦʪʘʪʴè. 

ʋʯʠʪʝʣʴ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʪʘʢʦʝ ʟʜʦʨʦʚʴʝ ʠ 

ʜʣʷ ʯʝʛʦ ʦʥʦ ʥʝʦʙʭʦʜʠʤʦ. ʇʦʜʜʝʨʞʠʚʘʪʴ ʟʜʦʨʦʚʴʝ 

ʧʦʤʦʛʘʝʪ ʥʘʫʢʘ ʛʠʛʠʝʥʘ (ʠʟ ʪʨʝʭ ʢʣʘʩʩʦʚ, ʛʜʝ ʧʨʦʚʦ-

ʜʠʣʠʩʴ ʫʨʦʢʠ, ʪʦʣʴʢʦ ʦʜʠʥ ʫʯʝʥʠʢ ʩʢʘʟʘʣ, ʯʪʦ ʛʠʛʠ-

ʝʥʘ ï ʵʪʦ çʥʘʫʢʘ ʦ ʩʦʙʣʶʜʝʥʠʠ ʧʨʘʚʠʣ ʣʠʯʥʦʡ ʯʠ-

ʩʪʦʪʳè). ʅʝʢʦʪʦʨʳʝ ʜʝʪʠ ʧʫʪʘʣʠ ʩʣʦʚʦ çʛʠʛʠʝʥʘè ʩʦ 

ʩʣʦʚʦʤ çʛʠʝʥʘè ʠ ʥʘʯʠʥʘʣʠ ʨʘʩʩʢʘʟʳʚʘʪʴ ʦʙ ʵʪʦʤ 

ʞʠʚʦʪʥʦʤ. ʂʦʛʜʘ ʞʝ ʚʳʷʩʥʠʣʦʩʴ ʟʥʘʯʝʥʠʝ ʥʦʚʦʛʦ 

ʜʣʷ ʥʠʭ ʩʣʦʚʘ, ʜʝʪʠ ʜʦʣʛʦ ʩʤʝʷʣʠʩʴ. ʇʝʨʚʦʢʣʘʩʩ-

ʥʠʢʠ ʚʩʧʦʤʠʥʘʶʪ, ʯʪʦ ʠʤ ʛʦʚʦʨʠʣʠ ʨʦʜʠʪʝʣʠ, ʚʦʩ-

ʧʠʪʘʪʝʣʴ ʚ ʜʝʪʩʢʦʤ ʩʘʜʫ, ʙʘʙʫʰʢʠ ʠ ʜʝʜʫʰʢʠ: 

çʥʫʞʥʦ ʩʦʙʣʶʜʘʪʴ ʯʠʩʪʦʪʫ ʜʦʤʘ ʠ ʚ ʰʢʦʣʝè, çʤʳʪʴ 

ʨʫʢʠ ʧʝʨʝʜ ʝʜʦʡ ʠ ʧʦʩʣʝ ʧʨʦʛʫʣʢʠ, ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ 

ʠʛʨʘʣ ʩ ʩʦʙʘʢʦʡ ʠʣʠ ʩ ʢʦʰʢʦʡè, çʥʝʣʴʟʷ ʪʨʦʛʘʪʴ ʙʝʟ-

ʜʦʤʥʳʭ ʞʠʚʦʪʥʳʭè, çʥʘʜʦ ʤʳʪʴ ʨʫʢʠ ʧʦʩʣʝ ʪʦʛʦ, 

ʢʘʢ ʧʦʨʘʙʦʪʘʝʰʴ ʥʘ ʟʝʤʣʝ, ʧʦʩʣʝ ʧʦʩʝʱʝʥʠʷ ʪʫʘ-

ʣʝʪʘ, ʧʦʩʣʝ ʧʨʠʭʦʜʘ ʠʟ ʰʢʦʣʳè. ɺʩʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ 

ʥʫʞʥʦ ʙʳʪʴ ʯʠʩʪʳʤ ï ʏʠʩʪʶʣʴʢʠʥʳʤ. 

ʇʦʩʣʝ ʙʝʩʝʜʳ ʩ ʫʯʠʪʝʣʝʤ ʤʘʣʴʯʠʢʠ ʨʠʩʫʶʪ ʚʳ-

ʤʳʰʣʝʥʥʦʛʦ ʛʝʨʦʷ ʏʠʩʪʶʣʴʢʠʥʘ, ʢʘʢ ʤʫʞʯʠʥʫ ʘʢ-

ʢʫʨʘʪʥʦ ʦʜʝʪʦʛʦ, ʢʦʨʦʪʢʦ ʧʦʜʩʪʨʠʞʝʥʥʦʛʦ. ʅʝʢʦʪʦ-

ʨʳʝ ʜʝʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʏʠʩʪʶʣʴʢʠʥʘ ʩ ʤʝʪʣʦʡ, ʩ 

ʤʦʨʦʞʝʥʳʤ, ʧʦʭʦʞʝʛʦ ʥʘ ʧʦʯʪʘʣʴʦʥʘ ʇʝʯʢʠʥʘ, ʥʘ 

ʢʣʦʫʥʘ, ʚ ʚʠʜʝ ʜʦʢʪʦʨʘ. ɼʝʚʦʯʢʠ ʨʠʩʫʶʪ ʯʘʱʝ ʚʩʝʛʦ 

ʙʦʛʠʥʶ ʯʠʩʪʦʪʳ ɻʠʛʠʶ ʠʣʠ ɿʦʣʫʰʢʫ ʚ ʨʦʟʦʚʦʤ ʠʣʠ 

ʛʦʣʫʙʦʤ ʧʣʘʪʴʝ, ʧʦʥʠʤʘʷ ʵʪʦʪ ʦʙʨʘʟ ʠʤʝʥʥʦ ʪʘʢ. ɿʘ-

ʪʝʤ ʜʝʪʠ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʩʚʦʝʤ ʨʠʩʫʥʢʝ. ʈʘʜʦʩʪʥʦʝ 

ʥʘʩʪʨʦʝʥʠʝ ʜʝʪʝʡ ʚʳʨʘʞʘʝʪʩʷ ʥʘʜʧʠʩʷʤʠ ʥʘ ʨʠʩʫʥ-

ʢʘʭ: çʋʨʘ!è; çʂʫʙʦʢ ʏʠʩʪʶʣʴʢʠʥʘè; çʄʘʤʘ, ʷ ʯʠ-

ʩʪʳʡ!è, çʈʝʙʷʪʘ, ʙʫʜʴʪʝ ʯʠʩʪʳʤʠ!è. 

ʇʦʩʣʝ ʨʠʩʦʚʘʥʠʷ ʫʯʠʪʝʣʴ ʠ ʜʝʪʠ ʚʩʧʦʤʠʥʘʶʪ 

ʢʥʠʞʥʳʭ ʛʝʨʦʝʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʯʠʩʪʦʪʦʡ (ʄʘʣʴ-

ʚʠʥʘ, ɹʝʣʦʩʥʝʞʢʘ, ʄʦʡʜʦʜʳʨ, ɸʡʙʦʣʠʪ) ʠʣʠ 

ʥʝʨʷʰʣʠʚʦʩʪʴʶ (ɹʫʨʘʪʠʥʦ, ʅʝʟʥʘʡʢʘ, ʈʘʩʪʝʨʷʡʢʘ, 

ʌʝʜʦʨʘ). ɺʩʧʦʤʠʥʘʶʪ ʛʝʨʦʝʚ ʢʥʠʛʠ ʅʠʢʦʣʘʷ ʅʦ-

ʩʦʚʘ çʇʨʠʢʣʶʯʝʥʠʷ ʅʝʟʥʘʡʢʠ ʠ ʝʛʦ ʜʨʫʟʝʡè, ʚ ʯʘʩʪ-

ʥʦʩʪʠ, ʩʣʫʯʘʡ ʩ ʅʝʟʥʘʡʢʦʡ, ʢʦʪʦʨʳʡ ʥʝ ʭʦʪʝʣ ʚʳ-

ʪʘʩʢʠʚʘʪʴ ʟʘʥʦʟʫ, ʘ ʜʦʢʪʦʨ ʇʠʣʶʣʴʢʠʥ ʦʙʲʷʩʥʠʣ, 

ʯʪʦ ʟʘʥʦʟʘ ʙʫʜʝʪ ʥʘʨʳʚʘʪʴ, ʨʘʥʢʫ ʥʘʜʦ ʦʙʷʟʘʪʝʣʴʥʦ 

ʩʤʘʟʘʪʴ ʡʦʜʦʤ ʠ ʧʦʪʝʨʧʝʪʴ, ʜʘʞʝ ʝʩʣʠ ʞʞʝʪ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʫʨʦʢʘ ʜʝʪʠ ʚʤʝʩʪʝ ʩ ʫʯʠʪʝʣʝʤ 

ʜʝʣʘʶʪ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʛʠʛʠʝʥʫ: ʯʠʩʪʦʪʫ, ʘʢʢʫʨʘʪ-

ʥʦʩʪʴ.  

ʋʨʦʢ 2. ʊʝʤʘ çʋʤʳʚʘʥʠʝ ʠ ʢʫʧʘʥʠʝè. ʎʝʣʴ 

ʫʨʦʢʘ ï ʢʘʢʦʚʦ ʟʥʘʯʝʥʠʝ ʚʦʜʳ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ. 

ʅʘ ʢʘʞʜʦʤ ʠʟ ʪʨʝʭ ʨʷʜʦʚ ʚʳʙʠʨʘʝʪʩʷ ʩʚʦʡ ʜʦʢ-

ʪʦʨ ɸʡʙʦʣʠʪ, ʢʦʪʦʨʳʡ ʚʳʙʠʨʘʝʪ 1-2 ʩʘʤʳʭ ʘʢʢʫʨʘʪ-

ʥʳʭ ʠ ʯʠʩʪʳʭ ʜʝʪʝʡ. ɼʝʪʠ ʨʘʩʩʢʘʟʳʚʘʶʪ, ʢʘʢ ʦʥʠ 

ʫʭʘʞʠʚʘʶʪ ʟʘ ʩʚʦʠʤ ʪʝʣʦʤ, ʨʫʢʘʤʠ, ʚʦʣʦʩʘʤʠ ʠ 

ʦʜʝʞʜʦʡ, ʢʪʦ ʠʭ ʵʪʦʤʫ ʥʘʫʯʠʣ. 
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ɿʘʪʝʤ ʫʯʠʪʝʣʴ ʧʨʦʩʠʪ ʨʘʩʩʢʘʟʘʪʴ ʨʝʙʷʪ ʦ ʪʦʤ, 

ʢʘʢ ʫʤʳʚʘʶʪʩʷ ʞʠʚʦʪʥʳʝ, ʠ ʟʘʯʠʪʳʚʘʝʪ ʩʪʨʦʯʢʠ ʠʟ 

ʩʪʠʭʦʪʚʦʨʝʥʠʷ ʂʦʨʥʝʷ ʏʫʢʦʚʩʢʦʛʦ çʄʦʡʜʦʜʳʨè: 

çʈʘʥʦ ʫʪʨʦʤ ʥʘ ʨʘʩʩʚʝʪʝ ʫʤʳʚʘʶʪʩʷ ʤʳʰʘʪʘ, ʠ ʢʦ-

ʪʪ̫ʘ, ʠ ʫʪʷʪʘ, ʠ ʞʫʯʢʠ ʠ ʧʘʫʯʢʠè. ʋʯʠʪʝʣʴ ʩʧʨʘʰʠ-

ʚʘʝʪ, ʯʪʦ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʫʤʳʚʘʥʠʷ, ʠ ʜʝʪʠ 

ʥʘʟʳʚʘʶʪ ʤʳʣʦ, ʤʦʯʘʣʢʫ, ʰʘʤʧʫʥʴ, ʟʘʙʳʚʘʷ ʧʨʦ 

ʚʦʜʫ. ʋʯʠʪʝʣʴ ʥʘʧʦʤʠʥʘʝʪ ʠ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʟʘʤʝʯʘ-

ʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ ʚʦʜʳ ʨʘʩʪʚʦʨʷʪʴ ʛʨʷʟʴ, ʩʤʳʚʘʪʴ 

ʚʨʝʜʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʙʘʢʪʝʨʠʠ, ʷʡʮʘ ʛʣʠʩʪʦʚ 

ʩ ʥʘʰʝʡ ʢʦʞʠ, ʘ ʪʘʢʞʝ ʟʘʢʘʣʷʪʴ ʦʨʛʘʥʠʟʤ.  

ɽʩʣʠ ʫʯʠʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʘʟʘʪʴ 

ʚʣʘʞʥʳʝ ʧʨʝʧʘʨʘʪʳ ʛʝʣʴʤʠʥʪʦʚ ʠ ʨʘʩʩʢʘʟʘʪʴ ʦ ʜʝʡ-

ʩʪʚʠʠ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʥʘ ʦʨʛʘʥʠʟʤ, ʜʝʪʠ ʩ ʙʦʣʴ-

ʰʠʤ ʠʥʪʝʨʝʩʦʤ ʠʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪ, ʚʳʨʘʞʘʶʪ ʛʨʦʤ-

ʢʦʝ ʫʜʠʚʣʝʥʠʝ ʠ ʩʧʨʘʰʠʚʘʶʪ, ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʞʠʪʴ ʚ 

ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. ɼʝʪʠ ʜʦʙʘʚʣʷʶʪ ʢ ʨʘʩʩʢʘʟʫ 

ʫʯʠʪʝʣʷ ʪʦ, ʯʪʦ ʠʤ ʠʟʚʝʩʪʥʦ ʠʟ ʩʚʦʠʭ ʥʘʙʣʶʜʝʥʠʡ ʦ 

ʪʝʭ, ʢʪʦ ʟʘʨʘʟʠʣʩʷ ʛʣʠʩʪʘʤʠ, ʟʘʙʦʣʝʣ ʧʨʦʩʪʫʜʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ, ʢʠʰʝʯʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʦ ʪʝʭ, ʢʪʦ ʟʘ-

ʢʘʣʷʝʪʩʷ ʚʦʜʦʡ.  

ʋʯʠʪʝʣʴ ʩʧʨʘʰʠʚʘʝʪ ʦ ʪʦʤ, ʢʘʢ ʥʘʟʚʘʣ ʂ. ʏʫ-

ʢʦʚʩʢʠʡ ʛʨʷʟʥʦʛʦ ʤʘʣʴʯʠʢʘ? ɼʝʪʠ ʚʩʧʦʤʠʥʘʶʪ, ʯʪʦ 

ʤʘʣʴʯʠʢ ʙʳʣ ʥʘʟʚʘʥ çʥʝʫʤʳʪʳʡ ʧʦʨʦʩʝʥʦʢè. 

ɺ ʢʦʥʮʝ ʫʨʦʢʘ ʫʯʠʪʝʣʴ ʧʨʦʩʠʪ ʫʯʝʥʠʢʘ ʟʘʯʠ-

ʪʘʪʴ ʩʪʨʦʢʠ ʠʟ çʄʦʡʜʦʜʳʨʘè: çɼʘ ʟʜʨʘʚʩʪʚʫʝʪ 

ʤʳʣʦ ʜʫʰʠʩʪʦʝ, ʠ ʧʦʣʦʪʝʥʮʝ ʧʫʰʠʩʪʦʝ, ʠ ʟʫʙʥʦʡ 

ʧʦʨʦʰʦʢ, ʠ ʛʫʩʪʦʡ ʛʨʝʙʝʰʦʢ! ɼʘʚʘʡʪʝ ʞʝ ʤʳʪʴʩʷ, 

ʧʣʝʩʢʘʪʴʩʷ, ʢʫʧʘʪʴʩʷ, ʥʳʨʷʪʴ, ʢʫʚʳʨʢʘʪʴʩʷ ʚ ʫʰʘʪʝ, 

ʚ ʢʦʨʳʪʝ, ʚ ʣʦʭʘʥʠ, ʚ ʨʝʢʝ, ʚ ʨʫʯʝʡʢʝ, ʚ ʦʢʝʘʥʝ. ʀ ʚ 

ʚʘʥʥʝ, ʠ ʚ ʙʘʥʝ, ʚʩʝʛʜʘ ʠ ʚʝʟʜʝ ï ʚʝʯʥʘʷ ʩʣʘʚʘ ʚʦʜʝ!è 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʫʨʦʢʘ ʜʝʣʘʝʪʩʷ ʩʦʚʤʝʩʪʥʳʡ ʚʳ-

ʚʦʜ ʦ ʟʥʘʯʝʥʠʠ ʚʦʜʳ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠʥʬʝʢʮʠʡ ʠ ʛʣʠʩʪʥʳʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ. 

ʋʨʦʢ 3. ʊʝʤʘ çʅʘʰʘ ʢʦʞʘ ʠ ʫʭʦʜ ʟʘ ʥʝʡè. 
ʎʝʣʴ ʫʨʦʢʘ ï ʫʟʥʘʪʴ, ʯʪʦ ʪʘʢʦʝ ʢʦʞʘ, ʠ ʢʘʢ ʩʦʭʨʘ-

ʥʠʪʴ ʝʝ ʟʜʦʨʦʚʦʡ. 

ʋʨʦʢ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʦʧʨʦʩʘ: çʂʦʛʜʘ ʤʳ ʫʤʳʚʘ-

ʝʤʩʷ ʠʣʠ ʤʦʝʤʩʷ, ʯʪʦ ʤʳ ʤʦʝʤ?è. ɼʝʪʠ ʦʪʚʝʯʘʶʪ, 

ʯʪʦ ʤʦʶʪ ʩʝʙʷ, ʩʚʦʝ ʪʝʣʦ. ʋʯʠʪʝʣʴ ʦʙʲʷʩʥʷʝʪ, ʯʪʦ 

ʪʝʣʦ ʧʦʢʨʳʪʦ ʢʦʞʝʡ ï ʥʘʨʫʞʥʳʤ ʧʦʢʨʦʚʦʤ ʯʝʣʦʚʝ-

ʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʠ ʤʳ ʤʦʝʤ ʢʦʞʫ. ɽʩʣʠ ʚʥʠʤʘ-

ʪʝʣʴʥʦ ʧʨʠʩʤʦʪʨʝʪʴʩʷ, ʪʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʢʦʞʘ 

ʩʦʩʪʦʠʪ ʠʟ ʢʣʝʪʦʢ, ʥʘʧʦʤʠʥʘʝʪ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ 

ʩʝʪʦʯʢʫ. ʅʘ ʢʦʥʯʠʢʘʭ ʧʘʣʴʮʝʚ ʩʝʪʦʯʢʘ ʩʤʝʥʷʝʪʩʷ ʥʘ 

ʦʢʨʫʞʥʦʩʪʠ, ʜʫʛʠ, ʟʘʚʠʪʢʠ. ʋʟʦʨ ʥʘ ʢʦʥʯʠʢʘʭ ʧʘʣʴ-

ʮʝʚ ʠʥʜʠʚʠʜʫʘʣʝʥ ʠ ʦʪʣʠʯʘʝʪ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʦʪ 

ʜʨʫʛʦʛʦ. ʆʩʪʘʣʴʥʘʷ ʢʦʞʘ ʫ ʚʩʝʭ ʦʜʠʥʘʢʦʚʘ ʠ ʦʪʣʠ-

ʯʘʝʪʩʷ ʪʦʣʴʢʦ ʮʚʝʪʦʤ ʠ ʩʦʩʪʦʷʥʠʝʤ. ɼʘʣʝʝ ʫʯʠʪʝʣʴ 

ʨʘʩʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʞʘ ï ʵʪʦ ʧʦʢʨʦʚ, ʢʦʪʦʨʳʡ 

ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ, ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʘʥʘʪʦ-

ʤʠʯʝʩʢʦʡ ʪʘʙʣʠʮʝ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʯʠʪʝʣʴ ʫʜʝ-

ʣʷʝʪ ʟʥʘʯʝʥʠʶ ʧʦʪʦʚʳʭ ʞʝʣʝʟ, ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ 

ʦʭʣʘʞʜʘʪʴ ʦʨʛʘʥʠʟʤ ʧʨʠ ʧʝʨʝʛʨʝʚʘʥʠʠ ʠ ʫʭʦʜʫ ʟʘ 

ʥʠʤʠ.  

ɼʘʣʝʝ ʫʯʠʪʝʣʴ ʛʦʚʦʨʠʪ ʦ ʥʝʨʚʥʳʭ ʦʢʦʥʯʘʥʠʷʭ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʞʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʉ 

ʧʦʤʦʱʴʶ ʢʦʥʯʠʢʘ ʨʫʯʢʠ ʜʝʪʠ ʦʧʨʝʜʝʣʷʶʪ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ ʢʦʞʠ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʨʫʢʠ, ʣʠʮʘ ʠ ʜʝ-

ʣʘʶʪ ʚʳʚʦʜ ʦ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʘ ʢʦʥʯʠ-

ʢʘʭ ʧʘʣʴʮʝʚ, ʛʫʙʘʭ. ʋʯʠʪʝʣʴ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʩʣʝʧʳʭ ʣʶʜʝʡ ʦʙʫʯʘʪʴʩʷ ʛʨʘʤʦʪʝ, ʯʠʪʘʪʴ, 

ʧʦʣʴʟʫʷʩʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢʦʥʯʠʢʦʚ ʧʘʣʴʮʝʚ. 

ʆʙʲʷʩʥʷʷ ʩʚʦʡʩʪʚʘ ʢʦʞʠ, ʫʯʠʪʝʣʴ ʩʧʨʘʰʠʚʘʝʪ, 

ʤʝʥʷʝʪʩʷ ʣʠ ʥʘʰʘ ʢʦʞʘ ʠ ʢʘʢ ʵʪʦ ʜʦʢʘʟʘʪʴ. ɼʝʪʠ ʟʘ-

ʪʨʫʜʥʷʶʪʩʷ ʦʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ. ʊʦʛʜʘ ʫʯʠʪʝʣʴ 

ʧʨʠʚʦʜʠʪ ʧʨʠʤʝʨʳ ʙʝʣʳʭ ʯʝʰʫʝʢ ʥʘ ʯʝʨʥʦʡ 

ʦʜʝʞʜʝ, ʦʙʦʜʢʘ ʢʦʞʠ ʥʘ ʚʘʥʥʝ ʧʦʩʣʝ ʢʫʧʘʥʠʷ, ʠʩ-

ʯʝʟʥʦʚʝʥʠʝ ʩ ʢʦʞʠ ʧʷʪʝʥ ʦʪ ʟʝʣʝʥʢʠ ʠʣʠ ʡʦʜʘ. 

ʂʦʞʘ, ʝʞʝʜʥʝʚʥʦ ʪʝʨʷʷ ʤʠʣʣʠʘʨʜʳ ʢʣʝʪʦʢ, ʩʧʦ-

ʩʦʙʥʘ ʩʘʤʘ ʩʝʙʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ, ʧʨʦʠʟʚʦʜʷ ʥʦʚʳʝ 

ʢʣʝʪʢʠ. ʋʯʠʪʝʣʴ ʪʘʢʞʝ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʚ ʢʦʞʝ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ 

ʚʠʪʘʤʠʥ ɼ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʨʦʯʥʦʩʪʠ ʢʦʩʪʝʡ 

ʩʢʝʣʝʪʘ, ʯʪʦ ʢʦʞʘ ʥʝ ʧʨʦʧʫʩʢʘʝʪ ʤʠʢʨʦʙʳ, ʥʝ ʧʨʦ-

ʤʦʢʘʝʪ ʠ ʜʳʰʠʪ. ɿʘʢʘʣʠʚʘʥʠʝ ʚʦʟʤʦʞʥʦ ʧʦʪʦʤʫ, 

ʯʪʦ ʚ ʢʦʞʝ ʝʩʪʴ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʪʦʥʫʩ ʢʦʪʦ-

ʨʳʭ ʤʝʥʷʝʪʩʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. 

ɼʝʪʠ ʚʩʧʦʤʠʥʘʶʪ, ʯʪʦ ʥʘ ʢʦʞʝ ʧʦʩʪʦʷʥʥʦ ʞʠ-

ʚʫʪ ʤʠʢʨʦʙʳ ʠ ʧʦʵʪʦʤʫ ʝʝ ʥʫʞʥʦ ʤʳʪʴ, ʙʝʨʝʯʴ ʦʪ 

ʨʘʥʦʢ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʫʨʦʢʘ ʜʝʪʠ ʜʝʣʘʶʪ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʟʘʯʝʤ ʯʝʣʦʚʝʢʫ ʥʫʞʥʘ ʢʦʞʘ ʠ ʢʘʢ ʟʘ ʥʝʡ ʫʭʘ-

ʞʠʚʘʪʴ. 

ʋʨʦʢ 4. ʊʝʤʘ çʆʨʛʘʥʳ ʩʣʫʭʘ ʠ ʟʨʝʥʠʷè. ʎʝʣʴ 

ʫʨʦʢʘ ï ʫʟʥʘʪʴ, ʢʘʢ ʫʩʪʨʦʝʥʳ ʦʨʛʘʥʳ ʩʣʫʭʘ ʠ ʟʨʝ-

ʥʠʷ, ʠ ʢʘʢ ʩʦʭʨʘʥʠʪʴ ʟʨʝʥʠʝ ʠ ʩʣʫʭ. 

ʋʨʦʢ ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʚʩʪʨʝʯʠ ʜʝʚʦʯʢʠ ʠ çʧʦʞʠ-

ʣʦʡ ʪʝʪʫʰʢʠè (ʜʚʝ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʜʝ-

ʚʦʯʢʠ). ʆʥʠ ʚʝʜʫʪ ʜʠʘʣʦʛ.  

ɼʝʚʦʯʢʘ: çɿʜʨʘʚʩʪʚʫʡʪʝ, ʪʝʪʫʰʢʘ ʂʘʪʝʨʠʥʘè. 

ʊʝʪʫʰʢʘ: çʋ ʤʝʥʷ ʷʠʮ ʢʦʨʟʠʥʘè. 

ɼʝʚʦʯʢʘ: çʂʘʢ ʧʦʞʠʚʘʶʪ ʜʦʤʘʰʥʠʝ?è. 

ʊʝʪʫʰʢʘ: çʗʡʮʘ ʩʚʝʞʠʝ, ʚʯʝʨʘʰʥʠʝè. 

ɼʝʚʦʯʢʘ: çʅʠʯʝʛʦ ʩʝʙʝ ʚʳʰʣʘ ʙʝʩʝʜʘ!è 

ʊʝʪʫʰʢʘ: çɸʚʦʩʴ ʨʘʩʧʨʦʜʘʤ ʜʦ ʦʙʝʜʘè. 

ʋʯʘʱʠʝʩʷ ʩʤʝʶʪʩʷ, ʘ ʫʯʠʪʝʣʴ ʩʧʨʘʰʠʚʘʝʪ ʠʭ, 

ʧʦʯʝʤʫ ʚʳʰʣʘ ʪʘʢʘʷ ʙʝʩʝʜʘ. ɼʝʪʠ ʦʙʲʷʩʥʷʶʪ, ʯʪʦ 

ʪʝʪʫʰʢʘ ʩʪʘʨʘʷ, ʥʠʯʝʛʦ ʥʝ ʩʣʳʰʠʪ ʠ ʥʝ ʤʦʞʝʪ ʧʨʘ-

ʚʠʣʴʥʦ ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩʳ. ʇʦ ʪʘʙʣʠʮʝ ʠʣʠ ʤʫʣʴ-

ʪʠʤʝʜʠʡʥʦʡ ʧʨʝʟʝʥʪʘʮʠʠ ʫʯʠʪʝʣʴ ʚ ʫʧʨʦʱʝʥʥʦʤ 

ʚʠʜʝ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʫʩʪʨʦʝʥʦ ʫʭʦ ʯʝʣʦʚʝʢʘ, ʢʘʢʠʝ 

ʟʚʫʢʠ ʦʥʦ ʤʦʞʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ, ʢʘʢʠʝ ʟʚʫʢʠ ʝʤʫ ʥʝ-

ʜʦʩʪʫʧʥʳ ʠʣʠ ʚʨʝʜʥʳ, ʥʘ ʯʪʦ ʧʦʭʦʞʘ ʟʚʫʢʦʚʘʷ 

ʚʦʣʥʘ ʠ ʛʜʝ ʦʥʘ ʩʧʦʩʦʙʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ, ʦ ʩʚʷʟʠ 

ʦʨʛʘʥʘ ʩʣʫʭʘ ʩ ʛʦʣʦʚʥʳʤ ʤʦʟʛʦʤ. ʈʝʯʴ, ʛʦʣʦʩʘ, ʤʫ-

ʟʳʢʘ ï ʚʩʝ ʵʪʦ ʟʚʫʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʪʦʤʣʷʪʴ, ʨʘʟ-

ʜʨʘʞʘʪʴ ʠʣʠ ʜʦʩʪʘʚʣʷʪʴ ʫʜʦʚʦʣʴʩʪʚʠʝ. ʋʯʠʪʝʣʴ ʟʘ-

ʜʘʝʪ ʚʦʧʨʦʩʳ: ʩʢʦʣʴʢʦ ʫʰʝʡ ʫ ʯʝʣʦʚʝʢʘ, ʩʢʦʣʴʢʦ ʯʘ-

ʩʪʝʡ ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʫʭʘ, ʭʦʨʦʰʦ ʣʠ ʟʘʱʠʱʝʥʦ ʫʭʦ 

ʠ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ. ʏʪʦʙʳ ʦʙʲʷʩʥʠʪʴ, ʯʪʦ ʤʳ ʩʣʳ-

ʰʠʤ ʜʚʫʤʷ ʫʰʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʛʨʘ, ʢʦʛʜʘ ʦʜʥʦʤʫ 

ʫʯʝʥʠʢʫ ʟʘʚʷʟʳʚʘʶʪ ʧʦʚʷʟʢʦʡ ʛʣʘʟʘ. ʅʘ ʜʦʩʢʝ ʟʘʧʠ-

ʩʳʚʘʝʪʩʷ ʯʝʪʚʝʨʦʩʪʠʰʴʝ, ʢʦʪʦʨʦʝ ʜʝʪʠ ʧʦ ʦʯʝʨʝʜʠ ʩ 

ʨʘʟʥʳʭ ʢʦʥʮʦʚ ʢʣʘʩʩʘ ʯʠʪʘʶʪ ʚʩʣʫʭ:  

çʂʦʣʦʢʦʣʴʮʳ-ʙʫʙʝʥʮʳ, ʈʘʟʟʚʦʥʠʣʠʩʴ 

ʫʜʘʣʴʮʳ: ɼʠʛʠ-ʜʠʛʠ, ʜʠʛʠ-ʜʦʥ. ʋʛʘʜʘʡ, ʦʪʢʫʜʘ 

ʟʚʦʥ?è 

ɿʘʜʘʯʘ ʫʯʝʥʠʢʘ ʦʧʨʝʜʝʣʠʪʴ, ʩ ʢʘʢʦʡ ʩʪʦʨʦʥʳ 

ʙʳʣ ʟʚʫʢ. ʋʯʠʪʝʣʴ ʦʙʲʷʩʥʷʝʪ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʫʛʘ-

ʜʳʚʘʥʠʝ. ɼʘʣʝʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʩʫʜʠʪʴ ʚʦʧʨʦʩ ʦ ʛʠ-

ʛʠʝʥʝ ʠ ʩʦʭʨʘʥʝʥʠʠ ʩʣʫʭʘ. ɺ ʙʝʩʝʜʝ ʩ ʫʯʠʪʝʣʝʤ ʚʳ-

ʷʩʥʷʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʘʩʥʳʤ ʜʣʷ ʨʘʙʦʪʳ ʦʨ-

ʛʘʥʘ ʩʣʫʭʘ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʫʨʦʢʘ ʧʦ ʪʘʙʣʠʮʝ 
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ʠʣʠ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʧʨʝʟʝʥʪʘʮʠʠ ʫʯʠʪʝʣʴ ʚ ʫʧʨʦ-

ʱʝʥʥʦʤ ʚʠʜʝ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʫʩʪʨʦʝʥ ʦʨʛʘʥ ʟʨʝʥʠʷ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʤʳ ʚʠʜʠʤ ʤʠʨ. ɿʘʪʝʤ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʟʘʛʘʜʢʠ: çʄʘʣʝʥʴʢʠʡ, ʢʨʫʛʣʝʥʴʢʠʡ, ʘ ʜʦ ʥʝʙʘ ʜʦʢʠ-

ʥʝʰʴè (ʛʣʘʟ); çɺ ʢʨʫʞʢʝ ʪʦʯʢʘ, ʚ ʪʦʯʢʝ ʥʦʯʢʘ, ʯʪʦ 

ʥʝ ʚʩʪʨʝʪʠʪ ï ʚʩʝ ʟʘʤʝʪʠʪè ʠ ʜʨʫʛʠʝ. ʉ ʧʦʤʦʱʴʶ 

ʟʝʨʢʘʣʝʮ, ʢʦʪʦʨʳʝ ʰʢʦʣʴʥʠʢʠ ʧʨʠʥʝʩʣʠ ʟʘʨʘʥʝʝ, 

ʜʝʪʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʙʝʣʢʦʚʫʶ ʠ ʨʘʜʫʞʥʫʶ ʦʙʦ-

ʣʦʯʢʠ, ʟʨʘʯʦʢ ʠ ʦʪʚʝʯʘʶʪ ʥʘ ʚʦʧʨʦʩʳ ʫʯʠʪʝʣʷ. ɼʣʷ 

ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʫʯʠʪʝʣʴ ʩʨʘʚʥʠʚʘʝʪ ʭʨʫʩʪʘʣʠʢ 

ʩ ʫʚʝʣʠʯʠʪʝʣʴʥʳʤ ʩʪʝʢʣʦʤ, ʟʨʘʯʦʢ ï ʩ ʦʢʦʰʢʦʤ, ʯʝ-

ʨʝʟ ʢʦʪʦʨʳʡ ʤʦʟʛ ʩʤʦʪʨʠʪ ʥʘ ʤʠʨ ʠ ʧʦʣʫʯʘʝʪ ʠʟ ʥʝʛʦ 

ʠʥʬʦʨʤʘʮʠʶ, ʩʝʪʯʘʪʢʫ ï ʩ ʨʳʙʦʣʦʚʥʦʡ ʩʝʪʴʶ, ʧʨʦ-

ʚʦʜʠʪ ʜʨʫʛʠʝ ʩʨʘʚʥʝʥʠʷ. ʀʟʫʯʠʚ ʢʘʞʜʫʶ ʯʘʩʪʴ 

ʛʣʘʟʘ, ʜʝʪʠ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʥ ʧʦʭʦʞ ʥʘ ʬʦ-

ʪʦʘʧʧʘʨʘʪ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʯʠʪʝʣʷ ʦʙʨʘʱʘʝʪʩʷ 

ʥʘ ʛʠʛʠʝʥʫ ʠ ʦʭʨʘʥʫ ʟʨʝʥʠʷ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʙʣʠ-

ʟʦʨʫʢʦʩʪʠ. ɼʝʪʠ ʨʠʩʫʶʪ ʧʨʝʜʤʝʪʳ, ʦʧʘʩʥʳʝ ʜʣʷ 

ʛʣʘʟ. ɺ ʢʦʥʮʝ ʫʨʦʢʘ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʢʘʢ ʠ ʧʦ-

ʯʝʤʫ ʥʫʞʥʦ ʟʘʙʦʪʠʪʴʩʷ ʦ ʟʨʝʥʠʠ ʠ ʩʣʫʭʝ. 

ʋʨʦʢ 5. ʊʝʤʘ çɿʫʙʳ ʠ ʫʭʦʜ ʟʘ ʥʠʤʠè. ʎʝʣʴ 

ʫʨʦʢʘ ï ʫʟʥʘʪʴ, ʢʘʢ ʫʩʪʨʦʝʥʳ ʟʫʙʳ, ʧʦʯʝʤʫ ʠ ʢʘʢ ʠʭ 

ʥʫʞʥʦ ʙʝʨʝʯʴ. 

ɺ ʥʘʯʘʣʝ ʫʨʦʢʘ ʜʝʪʷʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʪʛʘʜʘʪʴ ʟʘ-

ʛʘʜʢʫ: çʇʦʣʦʥ ʧʦʣʦʚʝʥʴ ʙʝʣʳʭ ʛʦʣʫʙʝʡè (ʨʦʪ ʩ ʟʫ-

ʙʘʤʠ). ʇʦʩʣʝʜʫʶʱʠʡ ʜʠʘʣʦʛ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʟʥʘʥʠʷ ʜʝʪʝʡ ʦ ʟʫʙʘʭ, ʠʭ ʟʥʘʯʝʥʠʠ, ʫʤʝʥʠʷʭ ʠ ʥʘʚʳ-

ʢʘʭ ʫʭʦʜʘ ʟʘ ʥʠʤʠ. ʈʘʩʩʢʘʟ ʫʯʠʪʝʣʷ ʧʦ ʪʘʙʣʠʮʝ ʦ 

ʩʪʨʦʝʥʠʠ ʟʫʙʦʚ, ʧʦʷʚʣʝʥʠʠ ʠ ʚʳʧʘʜʝʥʠʠ ʤʦʣʦʯʥʳʭ 

ʟʫʙʦʚ, ʦ ʬʦʨʤʫʣʝ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʧʦʟʚʦʣʷʶʪ ʜʝ-

ʪʷʤ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʫʙʳ ʥʝʦʙʭʦʜʠʤʦ ʙʝʨʝʯʴ 

ʜʣʷ ʜʦʣʛʦʡ ʞʠʟʥʠ. ɼʝʪʠ ʨʠʩʫʶʪ ʩʪʨʦʝʥʠʝ ʟʫʙʘ, ʧʦ 

ʨʷʜʘʤ ʩʦʯʠʥʷʶʪ ʩʢʘʟʢʫ ʧʨʦ ɿʘʤʦʢ ɿʫʙʥʦʡ ɹʦʣʠ, ʧʦ-

ʣʫʯʘʶʪ ʧʦʦʱʨʝʥʠʝ ʟʘ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʫʶ ʠ ʧʦ-

ʣʝʟʥʫʶ ʩʢʘʟʢʫ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʫʙʦʚ ʟʜʦʨʦʚʳʤʠ. ɺ 

ʚʳʚʦʜʝ ʜʝʪʠ ʦʙʲʷʩʥʷʶʪ, ʢʘʢʘʷ ʧʠʱʘ ʚʨʝʜʥʘ ʜʣʷ ʟʫ-

ʙʦʚ, ʧʦʯʝʤʫ ʥʫʞʥʦ ʙʝʨʝʯʴ ʟʫʙʳ ʠ ʢʘʢ ʵʪʦ ʜʝʣʘʪʴ. 

ʅʘʤʠ ʪʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʫʨʦʢʠ ʧʦ ʪʝʤʘʤ: 

çʂʘʢ ʧʨʘʚʠʣʴʥʦ ʧʠʪʘʪʴʩʷè, çɿʘʯʝʤ ʥʫʞʝʥ ʨʝʞʠʤ 

ʜʥʷè, çɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʘʧʪʝʢʘè, çʅʘʰʘ ʥʝʨʚʥʘʷ 

ʩʠʩʪʝʤʘè, çɺʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ ʠ ʟʜʦʨʦʚʴʝè.  

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʠʣʦ 

ʥʘʤ ʧʨʦʚʦʜʠʪʴ ʫʨʦʢʠ ʚ ʚʠʜʝ ʩʦʨʝʚʥʦʚʘʥʠʡ ʧʦ ʨʷʜʘʤ 

ʩ ʧʦʣʫʯʝʥʠʝʤ ʙʘʣʣʦʚ; ʚ ʚʠʜʝ ʨʘʙʦʪʳ ʘʧʪʝʢʠ ʩ ʟʘʨʠ-

ʩʦʚʢʦʡ ʠ ʟʘʫʯʠʚʘʥʠʝʤ ʩʚʦʡʩʪʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩ-

ʪʝʥʠʡ; ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʤʦʣʦʪʦʯ-

ʢʦʚ, ʣʦʚʣʝʡ ʤʷʯʘ, ʠʛʨʦʡ çɿʘʤʨʠè, ʘ ʪʘʢʞʝ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʜʨʫʛʠʭ ʤʝʪʦʜʠʢ ʠ ʩʨʝʜʩʪʚ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʟʘʙʦʪʳ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʟʜʦʨʦʚʴʷ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʫʨʦʢʠ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʠʯʴ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʮʝʣʝʡ, ʥʦ ʠ ʚʳʷʚʠʪʴ ʪʝʭ, ʢʪʦ ʥʫʞʜʘʝʪʩʷ ʚ ʢʦʨʨʝʢʮʠʠ 

ʟʥʘʥʠʡ, ʧʦʚʝʜʝʥʠʷ, ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʚʥʠʤʘʥʠʠ ʩʦ 

ʩʪʦʨʦʥʳ ʨʦʜʠʪʝʣʝʡ ʠ ʧʝʜʘʛʦʛʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʟʜʝʩʴ ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʥʘʭʦʜʢʠ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʙʫʜʫʱʠʤ ʧʝʜʘʛʦʛʘʤ ʚ ʢʘʯʝʩʪʚʝ ʠʥʬʦʨʤʘ-

ʮʠʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ, ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʚʳʨʘʙʦʪʘʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟ-

ʚʦʣʷʶʱʠʭ ʩʦʭʨʘʥʷʪʴ ʠ ʫʢʨʝʧʣʷʪʴ ʟʜʦʨʦʚʴʝ ʜʝʪʝʡ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʊʘʪʘʨʥʠʢʦʚʘ ʃ.ɻ. ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʚʘʣʝʦʣʦ-

ʛʠʷ: ɻʝʥʝʟʠʩ. ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ. ï ʉʇʙ. : çʇʝʪʨʦ-

ʛʨʘʜʩʢʠʡ ʠ ʂÁè, 1995. ï 352 ʩ. 
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ɸ.ʖ. ɸʣʠʢʦʚ  

ʢ.ʪ.ʥ., ʧʨʦʬ.  

ʉʂɻʄʀ (ɻʊʋ), ʛ. ɺʣʘʜʠʢʘʚʢʘʟ,  

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ɼ.ɸ. ʍʘʣʫʤʦʚʘ  

ʤʘʛʠʩʪʨ 

ʉʂɻʄʀ (ɻʊʋ), ʛ. ɺʣʘʜʠʢʘʚʢʘʟ,  

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʂʊʋɸʃʔʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʉʀʉʊɽʄ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ɺ 

ʂʈɸʅʆʉʊʈʆɽʅʀʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʨʝʜʩʪʚʘ ʉɸʇʈ ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʠ ʥʘʜʝʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ. ɸʚʪʦʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʘ ʚʳʭʦʜʘ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʨʳʥʦʢ, ʩʥʠʞʝʥʠʝ ʝʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʝ ʝʝ ʢʘʯʝʩʪʚʘ ʜʦʩʪʠʛʘʝʪʩʷ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʤʝʪʦʜʦʚ ʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʠ ʠʥʞʝʥʝʨʥʦʤʫ ʘʥʘʣʠʟʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʨʘʥʦʩʪʨʦʝʥʠʝ. 
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ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʟʘ-

ʜʘʯ ʚʩʝʛʦ ʣʠʰʴ ʟʚʝʥʦ ʚ ʮʝʧʠ ʧʨʦʙʣʝʤ, ʨʝʰʝʥʠʝ ʢʦ-

ʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʧʨʝʚʨʘʪʠʪʴ ʕɺʄ ʚ ʵʬʬʝʢʪʠʚʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʌʦʨʤʫʣʠʨʦʚʢʘ ʠ ʚʳʧʦʣʥʝʥʠʝ ʵʢʩʧʣʫʪʘʮʠʦʥ-

ʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʜʩʠʩʪʝʤʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʚʷ-

ʟʘʥʳ ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʢʦʥʩʪʨʫʢʪʦʨ ʥʝ ʚʩʝʛʜʘ ʷʩʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʘ ʨʘʟʨʘʙʦʪʯʠʢʠ ʉɸʇʈ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʟʥʘʢʦʤʳ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʨʘʙʦʪʳ ʢʦʥ-

ʩʪʨʫʢʪʦʨʘ. 

ʇʨʠ ʵʪʦʤ ʨʝʰʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ, ʧʨʠʚʦʜʷʱʝʤ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ (ɸʇʇ). ʇʨʠ ʩʦʟʜʘʥʠʠ ɸʇʇ ʦʩʥʦʚʥʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ ʦʩʚʦʙʦʞʜʝ-

ʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨʘ ʦʪ ʤʘʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʫʪʠʥ-

ʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʤʠʥʠʤʠʟʘʮʠʶ ʚʩʝʛʦ ʮʠʢʣʘ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ. 

ʕʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʫʜʦʚʣʝʪʚʦʨʷʶʪ çʠʥʪʝʛʨʠ-

ʨʦʚʘʥʥʳʝè ɸʇʇ [1], ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ: 

¶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʚʩʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʧʨʦʝʢʪʥʳʭ ʦʧʝʨʘʮʠʡ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʝʢ-

ʪʠʨʦʚʱʠʢʘ ʠ ʕɺʄ; 

¶ ʩʦʜʝʨʞʘʪʴ ʥʘʙʦʨ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʘʣʛʦʨʠʪ-
ʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʧʦ ʙʳʩʪʨʦʜʝʡ-

ʩʪʚʠʶ ʨʝʰʝʥʠʝ (ʧʨʠ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ) ʜʣʷ ʨʘʟ-

ʣʠʯʥʳʭ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ; 

¶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʜʦʙʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
ʮʠʝʡ, ʢʘʢ ʚʥʫʪʨʝʥʥʠʡ (ʤʝʞʜʫ ʙʣʦʢʘʤʠ), ʪʘʢ ʠ ʚʥʝʰ-

ʥʠʡ (ʢʦʥʩʪʨʫʢʪʦʨ ð ʕɺʄ); 

¶ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ 
ʩʠʩʪʝʤʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʝ ʪʦʣʴʢʦ ʚ ʯʠʩʣʦʚʦʤ ʚʠʜʝ, ʥʦ ʠ ʚ ʚʠʜʝ ʯʝʨʪʝʞʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʨʫʢʪʦʨʫ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʥʬʦʨʤʘ-

ʮʠʶ ʚ ʧʨʠʚʳʯʥʦʡ ʬʦʨʤʝ ʠ ʫʩʪʨʘʥʷʝʪ ʥʝʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʦʬʦʨʤʣʝʥʠʝ ʢʦʥʩʪʨʫʢ-

ʪʦʨʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʩ-

ʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʝʪʦʜʘʤ ʨʘʟʨʘʙʦʪʢʠ ʩʠ-

ʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

çʩʚʝʨʭʫ - ʚʥʠʟè (ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʳ ʢ ʧʦʩʪʝ-

ʧʝʥʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʜʝʪʘʣʠʟʘʮʠʠ) [2]. ʕʪʠ ʤʝʪʦʜʳ, 

ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠ ʦʙʣʘʜʘʶʪ 

ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ, ʥʦ ʪʨʝʙʫʶʪ ʫʩʪʦʡʯʠʚʦʡ ʠ ʨʘʟ-

ʚʠʪʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʟ-

ʨʘʙʦʪʯʠʢʦʚ, ʠ ʧʨʦʚʝʨʝʥʥʦʡ ʜʝʪʘʣʴʥʦʡ ʬʦʨʤʘʣʠʟʘ-

ʮʠʠ ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʅʘ ʵʪʘʧʝ ʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʉɸʇʈ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʨʘʟʨʘ-

ʙʦʪʢʘ ʧʦʜʩʠʩʪʝʤʳ çʩʚʝʨʭʫ - ʚʥʠʟè ʤʦʞʝʪ ʧʨʠʚʦ-

ʜʠʪʴ ʢ ʥʝʦʧʨʘʚʜʘʥʥʳʤ ʧʦʪʝʨʷʤ ʚʨʝʤʝʥʠ ʠʟ-ʟʘ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʭ ʧʝʨʝʜʝʣʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʤʝʥʦʡ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʚʚʝʜʝʥʠʝʤ ʥʦʚʳʭ ʚʘʨʠʘʥʪʦʚ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʥʦʚʳʭ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ, 

ʫʪʦʯʥʝʥʠʝʤ ʤʦʜʝʣʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ 

ʉɸʇʈ ʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 

ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ çʩʥʠʟʫ-ʚʚʝʨʭè. 

ʄʝʪʦʜ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

ʧʦʵʪʘʧʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦ ʩʭʝʤʝ ʧʨʦʛʨʘʤʤʘ - ʢʦʤ-

ʧʣʝʢʩ ʧʨʦʛʨʘʤʤ ð ʧʦʜʩʠʩʪʝʤʘ; 

ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʙʦ-

ʚʘʥʠʡ ʟʘʢʘʟʯʠʢʘ ʠ ʚʳʨʘʙʦʪʢʘ ʟʘʜʘʥʠʷ ʥʘ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ; 

ʨʘʟʨʘʙʦʪʢʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʩʨʝʜʩʪʚ ʩ ʫʯʝʪʦʤ ʨʘʟʚʠʪʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ. 

ʕʪʦʪ ʧʦʜʭʦʜ ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʦʛʦ ʦʪʨʝʟʢʘ ʚʨʝ-

ʤʝʥʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʜʩʠʩʪʝʤʳ, ʥʦ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ 

ʧʨʝʠʤʫʱʝʩʪʚ. ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟ ʥʠʭ - ʤʘ-

ʣʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ ʚ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʠ ʚʳ-

ʙʦʨʝ ʤʦʜʝʣʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʢʚʘʣʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʩʨʝʜʩʪʚ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʘʣʛʦʨʠʪʤʳ ʤʝʪʦʜʠʢ ʜʠʥʘʤʠ-

ʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʚʠʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʳʭ ʧʨʦʛʨʘʤʤ ʫʟʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʨʦʛʨʘʤʤʳ ʩʦ-

ʩʪʘʚʣʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʤʦʛʫʪ ʙʳʪʴ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʟʘʧʨʦʩʦʚ ʟʘʢʘʟʯʠʢʘ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʚʠʜʝ ʧʘ-

ʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʩ ʨʘʟʣʠʯʥʦʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴʶ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʘʣʛʦ-

ʨʠʪʤʳ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ ʕɺʄ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʶʪ ʠʭ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ (ɸʇʇ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʝʜʠʥʝʥʠʝ ʪʝʭ-

ʥʠʯʝʩʢʠʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ, ʩ ʮʝʣʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʦʧʝʨʘ-

ʮʠʡ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʷ ʠʟʜʝʣʠʷ [3, 2]. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ɸʇʇ ʫʯʠʪʳ-

ʚʘʶʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʢʨʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʦʜʩʠ-

ʩʪʝʤʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʦʙʱʝʡ 

ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; ʩʪʨʫʢʪʫʨʘ ʧʦʜʩʠʩʪʝʤʳ 

ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʵʪʘʧʥʦʝ ʩʦʟʜʘʥʠʝ ɸʇʇ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʢʣʘʩʩʘ ʨʝʰʘʝʤʳʭ 

ʟʘʜʘʯ ʠ ʜʦʨʘʙʦʪʢʦʡ ɸʇʇ ʩ ʫʯʝʪʦʤ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠ-

ʯʝʩʢʦʡ ʙʘʟʳ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʟʘʜʘʯ. 

 

ʊʘʙʣʠʮʘ 1.1 ð ʉʦʩʪʘʚ ʠ ʬʫʥʢʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ɿʘʜʘʥʥʳʝ 

ʩʚʦʡʩʪʚʘ 

ʧʦʜʩʠʩʪʝʤʳ 

ʉʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ ʟʘ-

ʜʘʥʥʳʭ ʩʚʦʡʩʪʚ 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʦʜʫʣʠ 

ɸʉʇ 

ʌʫʥʢʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ 

ʚ ʨʘʤʢʘʭ ʧʦʜʩʠʩʪʝʤʳ 

ɸʜʝʢʚʘʪʥʦʩʪʴ ʦʙʲʝʢʪʫ ʠ 

ʧʨʦʮʝʩʩʫ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ɺʳʙʦʨ ʧʨʦʝʢʪʥʳʭ ʟʘʜʘʯ; 

ʌʦʨʤʘʣʠʟʘʮʠʷ ʢʨʠʪʝʨʠʷ 

ʦʧʪʠʤʠʟʘʮʠʷ ʠ ʦʛʨʘʥʠʯʝ-

ʥʠʡ; 

ʈʘʟʨʘʙʦʪʢʘ ʤʘʰʠʥʥʦʡ 

ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ; 

ɺʳʙʦʨ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ; 

ʈʝʰʘʶʱʠʝ ʤʦʜʫʣʠ (ʙʣʦʢʠ: 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʰʠʥʥʦʡ ʤʦ-

ʜʝʣʠ, ʧʨʦʚʝʨʢʘ ʦʛʨʘʥʠʯʝʥʠʡ); 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʦʜʫʣʠ; 

ʇʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʧʦ ʬʦʨʤʝ ʧʨʠʝʤʣʝʤʳʭ 

ʧʦ ʬʦʨʤʝ ʠ 

ʊʆʏʅʆʉʊʀ, ʇʆ' 

ʫʯʝʪʫ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ 

ʦʧʪʠʤʘʣʴʥʦʩʪʠ; 
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ʨʘʩʯʝʪʘ; 

ʇʦʜʛʦʪʦʚʢʘ ʠʥʬʦʨʤʘ-

ʮʠʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

ʕʨʛʦʥʦʤʠʯʥʦʩʪʴ 

ʈʘʟʨʘʙʦʪʢʘ ʚʭʦʜʥʦʡ ʠ ʚʳ-

ʭʦʜʥʦʡ ʤʦʜʝʣʠ; 

ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ; 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʦʧʝʨʘʮʠʡ 

ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘ-

ʮʠʠ; 

ɹʘʟʳ ʜʘʥʥʳʭ; 

ʄʦʜʫʣʠ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ 

(ʩʦʚʤʝʩʪʥʦ ʩ ʙʣʦʢʘʤʠ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʜʦʢʫ-

ʤʝʥʪʦʚ); 

ʍʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ; 

ʋʜʦʙʥʳʡ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʡ ʦʙʤʝʥ; 

ʅʘʜʝʞʥʦʩʪʴ 

ʂʦʥʪʨʦʣʴ ʜʘʥʥʳʭ; 

ʀʩʧʳʪʘʥʠʝ ʧʨʦʛʨʘʤʤ; 

ɺʚʝʜʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦ-

ʛʨʘʤʤ; 

  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ 
12. ʉʦʢʨʘʱʝʥʠʝ ʤʘʰʠʥ-

ʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʩʯʝʪʘ; 
5. ʈʝʜʫʮʠʨʫʶʱʠʝ ʤʦʜʫʣʠ; 

5. ʉʥʠʞʝʥʠʝ ʨʘʟʤʝʨʥʦ-

ʩʪʠ ʟʘʜʘʯ. 

ʅʘ ʨʳʥʢʝ ʧʨʦʜʫʢʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʨʘʥʦʩʪʨʦ-

ʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʘʤʳʭ 

ʨʘʟʣʠʯʥʳʭ ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ ʤʘʰʠʥ. ʀʤʧʦʨʪʥʳʝ 

ʢʨʘʥʳ ʦʪʣʠʯʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʥʴʰʝʡ, ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʨʦʩʩʠʡʩʢʠʤʠ ʘʥʘʣʦʛʘʤʠ, ʤʘʪʝʨʠʘʣʦʝʤʢʦ-

ʩʪʴʶ ʧʨʠ ʪʘʢʠʭ ʞʝ ʠʣʠ ʙʦʣʴʰʠʭ ʛʨʫʟʦʧʦʜʲʝʤʥʦ-

ʩʪʷʭ, ʚʳʩʦʪʝ ʧʦʜʲʝʤʘ, ʚʳʣʝʪʝ ʢʨʶʢʘ. ʇʨʘʚʜʘ ʩʣʝ-

ʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʮʝʥʘ ʠʤʧʦʨʪʥʳʭ ʢʨʘʥʦʚ 

ʛʦʨʘʟʜʦ ʚʳʰʝ. ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʯʥʦʩʪ-

ʥʳʭ ʨʘʩʯʝʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʨʝʤʝʥ-

ʥʳʝ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʦʤ-

ʧʣʝʢʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʧʦʣʥʷʪʴ ʧʨʦʯʥʦʩʪʥʳʝ ʨʘʩ-

ʯʝʪʳ ʚʝʩʴʤʘ ʩʣʦʞʥʦʡ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʧʦʣʫʯʘʪʴ ʠʩʯʝʨʧʳʚʘʶʱʠʝ ʜʘʥʥʳʝ ʧʦ ʥʘʛʨʫʞʝʥʠʶ 

ʢʘʞʜʦʛʦ ʝʝ ʵʣʝʤʝʥʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤ ʚʦʧʨʦʩʦʚ ʧʨʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞ-

ʥʦʩʪʠ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ ʪʨʘʜʠʮʠ-

ʦʥʥʦ ʫʜʝʣʷʝʪʩʷ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ, ʫʯʠʪʳʚʘʷ ʝʝ ʧʦ-

ʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʫʥʠʢʘʣʴ-

ʥʦʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʠ ʩʣʦʞʥʳʝ ʨʝʞʠʤʳ 

ʥʘʛʨʫʞʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʅʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʚʘʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʧʦʣʝʡ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʫʩʣʦ-

ʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʘʣʠʯʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʝʬʝʢ-

ʪʦʚ. ʕʪʠ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʙʣʠʞʝʥʥʳʭ ʤʦʜʝʣʝʡ ʠ 

ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠ ʨʘʩʯʝʪʘʭ ʥʘʧʨʷʞʝʥʥʦ-ʜʝ-

ʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣ ʩʪʘ-

ʪʠʯʝʩʢʠʡ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʢʨʘʥʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʤʦʛʦ ʩʪʝʨʞʥʝʚʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʦʜʝ-

ʣʴʶ [4, 5]. ʀʟʚʝʩʪʝʥ ʪʘʢ ʞʝ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʢʨʘʥʦʚʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʧʣʘʩʪʠʥʯʘʪʳʭ ʤʦʜʝʣʝʡ [6, 7]. ɺʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ [8] ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʝʯʥʦ- ʵʣʝ-

ʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʭ ʨʘʩʯʝʪʦʚ 

ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʧʨʦʯʥʦʩʪʴ, ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ ʠ 

ʞʠʚʫʯʝʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʢʦʥʝʯʥʦʵʣʝʤʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʠ ʨʘʩʯʝʪʘ ʷʚʣʷʶʪʩʷ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨ-

ʤʘʮʠʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣʠʯʥʦʡ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʘʭ. ʄʦʛʫʪ 

ʙʳʪʴ ʪʘʢʞʝ ʚʳʚʝʜʝʥʳ ʠʥʪʝʨʚʘʣʳ ʵʢʚʠʚʘʣʝʥʪʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ, ʠʟʦʙʨʘʞʝʥʠʷ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʚʝʢʪʦʨʥʦʡ ʬʦʨʤʝ, ʠʟʦʙʨʘʞʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʧʝʨʝʤʝ-

ʱʝʥʠʡ ʚ ʚʝʢʪʦʨʥʦʡ ʬʦʨʤʝ. ʅʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʝ ʦ ʭʘʨʘʢʪʝʨʝ ʜʝʬʦʨʤʘʮʠʠ ʤʦʜʝʣʠ ʜʘʝʪ ʠʟʦʙʨʘʞʝ-

ʥʠʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʩ ʥʘʣʦʞʝʥʠʝʤ ʧʝʨʚʦ-

ʥʘʯʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ. 

ʅʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ, ʥʦ ʠ 

ʩʘʤʳʤʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʢʦʥʝʯʥʦ-

ʵʣʝʤʝʥʪʥʳʝ ʧʘʢʝʪʳ, ʢʘʢ ANSYS, NASTRAN, 

COSMOS ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʠʭ 

ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʘʥʛʣʦʷʟʳʯʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʠ 

ʜʣʷ ʦʙʫʯʝʥʠʷ ʨʘʙʦʪʝ ʚ ʪʘʢʠʭ ʧʘʢʝʪʘʭ ʪʨʝʙʫʝʪʩʷ ʜʦ-

ʚʦʣʴʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. 

ɺ ʤʦʜʫʣʝ ɸʈʄ Structure3D ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʠʟ-

ʚʝʜʝʥʳ ʧʨʦʯʥʦʩʪʥʳʝ ʨʘʩʯʝʪʳ ʧʨʦʠʟʚʦʣʴʥʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʪʝʨʞʥʝʚʳʭ, ʧʣʘʩʪʠʥʯʘʪʳʭ 

ʠ ʦʙʲʝʤʥʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʉʠʩʪʝʤʘ ɸʈʄ 

WinMachine, ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʢʦʤʧʘʥʠʝʡ ʅʊʎ 

çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʘʰʠʥè, ʩ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʤʦʜʫʣʝʡ ʧʦʟʚʦʣʷʝʪ ʫʩʧʝʰʥʦ ʨʝ-

ʰʘʪʴ ʚʩʝ ʵʪʠ ʟʘʜʘʯʠ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʤʦʜʫʣʷ ɸʈʄ 

Structure3D ʷʚʣʷʝʪʩʷ ð ʧʨʦʩʪʦʪʘ ʦʩʚʦʝʥʠʷ, ʥʘʛʣʷʜ-

ʥʦʩʪʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʝʡ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝ-

ʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʩʯʝʪʦʚ, ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥ-

ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʝʥʠʡ ʠ ʦʬʦʨʤʣʝʥʠʷ ʦʪʯʝ-

ʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. ɺ ʵʪʦʤ ʤʦʜʫʣʝ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʩʪʘʪʠʯʝʩʢʠʡ, ʜʝʬʦʨʤʘʮʠʦʥ-

ʥʳʡ, ʥʝʣʠʥʝʡʥʳʡ ʨʘʩʯʝʪʳ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪʳ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ, ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʠ ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝ-

ʙʘʥʠʡ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʩʦʙʦ ʩʣʦʞʥʳʭ ʫʟʣʦʚ ʧʨʦ-

ʠʟʚʦʜʠʪʩʷ ʚ ʪʨʝʭʤʝʨʥʦʤ ʨʝʜʘʢʪʦʨʝ ð ʤʦʜʫʣʝ ɸʈʄ 

Studio, ʚ ʢʦʪʦʨʦʤ ʚʦʟʤʦʞʥʦ ʧʨʠʣʦʞʠʪʴ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʥʘʛʨʫʟʦʢ ʠ ʫʩʪʘʥʦʚʠʪʴ ʦʧʦʨʳ. 

ʇʨʠ ʟʘʜʘʥʠʠ ʥʘʛʨʫʟʦʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯ-

ʥʳʝ ʟʘʛʨʫʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʶʪʩʷ ʢʦʤʙʠʥʘʮʠʠ ʟʘ-

ʛʨʫʞʝʥʠʡ. ɼʦʩʪʦʠʥʩʪʚʦʤ ʚʝʨʩʠʠ v. 9.0 ʤʦʜʫʣʷ ɸʈʄ 

Structure3D ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʤ ʨʘʩ-

ʯʝʪʝ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʩʯʝʪ ʜʣʷ ʚʩʝʭ ʟʘʛʨʫʞʝʥʠʡ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ. ɺ 

ʵʪʦʡ ʚʝʨʩʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʪʘʢʞʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʫ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘʨʘʥʝʝ 
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ʩʦʟʜʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʧʨʦʯ-

ʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʉʅʠʇ ʇ-

23-81 ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʜʙʦʨ ʩʝʯʝʥʠʷ ʵʪʠʭ ʵʣʝʤʝʥ-

ʪʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʢʦʛʦ ʨʘʩʯʝʪʘ. ʉ ʧʦʤʦʱʴʶ ʤʦ-

ʜʫʣʷ-ɸʈʄ Structure3D-ʚʦʟʤʦʞʥʦ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪ-

ʢʦʛʦ ʚʨʝʤʝʥʠ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʚʦʟʤʦʞʥʳʝ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʶʪ ʨʘʟ-

ʨʫʰʝʥʠʷ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ ʢʨʘʥʘ. 

ʂ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʫʥʢʮʠʷʤ ʤʦʜʫʣʷ ɸʈʄ 

Structure3D, ʢʦʪʦʨʳʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʩʪʘʪʴʝ [9] ʩʣʝ-

ʜʫʝʪ ʦʪʥʝʩʪʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʘʥʦʚʦʡ ʤʝʪʘʣʣʦ-

ʢʦʥʩʪʨʫʢʮʠʠ, ʪ.ʝ. ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʨʘʩʯʝʪ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ ʢʦʟʣʦʚʳʭ ʠ ʤʦʩʪʦʚʳʭ 

ʢʨʘʥʦʚ. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʫʩʤʦʪ-

ʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʦʧʦʨ ʠ 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʣʝʪʥʦʛʦ ʩʪʨʦʝʥʠʷ, 

ʫʯʠʪʳʚʘʝʤʳʭ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. 

ɺʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʝʰʝʥʠ-̫ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ 

ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʘʥʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʧʨʦ-

ʛʨʘʤʤ ɸʈʄ WinMachine ʚ ʢʨʘʥʦʩʪʨʦʝʥʠʠ ʧʦʟʚʦ-

ʣʷʝʪ ʫʩʢʦʨʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʩʯʝʪʦʚ 

ʢʨʘʥʦʚ ʠ ʠʭ ʜʝʪʘʣʝʡ, ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨ-

ʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʩʦʩʪʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʣʫʯʠʪʴ 

ʦʙʲʝʤʥʫʶ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʠ 

ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʣʶʙʦʛʦ ʵʣʝʤʝʥʪʘ 

ʩʣʦʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɼʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʝ ɸʈʄ WinMachine ʧʦʟʚʦʣʠʪ ʧʝʨʝʡʪʠ ʦʪ ʨʘʩʯʝ-

ʪʦʚ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʯʝʨʪʝʞʝʡ, ʟʘʚʝʨ-

ʰʘʷ ʧʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ. 

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʟʘʜʘʯ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʝʦʙ-

ʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʉɸʇʈ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʙʦʪʘʪʴ ʩ ʪʚʝʨʜʦʪʝʣʴʥʳʤʠ ʤʦʜʝ-

ʣʷʤʠ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʢ. ʀʟ ʩʪʘʪʴʠ [10] ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʵʪʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʩʠʩʪʝʤʘ Solid Works 2000. ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ 

ʧʨʦʛʨʘʤʤʳ ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʪʥʦʩʷʪ: ʚʦ-ʧʝʨʚʳʭ, ʣʝʛ-

ʢʦʩʪʴ ʦʙʫʯʝʥʠʷ ʝʱʝ ʥʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ (ʨʫʩʩʢʦʷʟʳʯʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʦʙʫʯʝʥʠʷ ʦʚʣʘʜʝʪʴ ʠʥ-

ʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʠʩʪʝʤʳ); ʚʦ-ʚʪʦ-

ʨʳʭ, ʪʦ, ʯʪʦ ʵʪʘ ʩʠʩʪʝʤʘ ʦʧʪʠʤʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʨʘʥʦʚ ʠ ʩʚʘʨʥʳʭ ʢʦʥʩʪʨʫʢ-

ʮʠʡ; ʚ-ʪʨʝʪʴʠʭ, ʠʤʝʝʪʩʷ ʬʫʥʢʮʠʷ ʨʝʘʣʠʟʘʮʠʠ ʩʢʚʦʟ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʧʨʠʤʝʨʝ Solid Works ʠ ʧʨʠʣʦʞʝ-

ʥʠʡ. ɺʤʝʩʪʝ ʩ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʥʘ 

ʵʪʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ 

ʉɸʇʈ ʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʛʜʝ ʦʩ-

ʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ. ʂʨʦʤʝ ʵʪʦʛʦ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʩʦʟʜʘʣʦ 

ʥʘ ʩʝʨʚʝʨʝ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʢʘʪʘʣʦʛʦʚ 

ʢʨʘʥʘ, ʠ ʦʨʛʘʥʠʟʦʚʘʣʠ ʜʦʩʪʫʧ ʢ ʥʠʤ ʧʦ ʩʝʪʠ. 

ʆʩʥʦʚʥʳʤʠ ʦʪʣʠʯʠʷʤʠ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ Pro/Engineer ʦʪ Solid Works 

2000 ʷʚʣʷʶʪʩʷ: ʘʥʛʣʦʷʟʳʯʥʦʩʪʴ ʠ ʥʝʢʦʨʨʝʢʪʥʘʷ 

ʧʦʜʜʝʨʞʢʘ ʨʦʩʩʠʡʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʣʦʞʥʦʩʪʴ ʝʝ ʦʩʚʦʝʥʠʷ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʤ, ʪ.ʝ. ʜʣʷ ʦʚʣʘʜʝʥʠʷ ʧʨʠʝʤʘʤʠ ʨʘʙʦʪʳ ʩ 

Pro/Engineer ʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʚʨʝ-

ʤʝʥʠ. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʠ ʤʝʭʘʥʠʟʤʦʚ ʢʨʘʥʦʚ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʪʠ-

ʤʘʣʴʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʩʠʩʪʝ-

ʤʘʭ ʠʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʵʪʘʧʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʨʘʥʦʚ ʷʚʣʷ-

ʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʩ-

ʯʝʪʦʚ ʤʝʭʘʥʠʟʤʦʚ ʢʨʘʥʘ, ʧʦʟʚʦʣʷʶʱʠʭ ʠʩʩʣʝʜʦʚʘʪʴ 

ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚ-

ʥʳʭ ʠ ʵʢʩʧʣʫʪʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɺʘʞʥʝʡʰʝʡ ʩʦ-

ʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʉɸʇʈ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʉɸʄ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ-

ʚʝʩʪʥʳ ʨʘʟʣʠʯʥʳʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʘʢʝʪʳ 

ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʤʦʜʝʣʠ-

ʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʩʣʦʞʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠ-

ʩʪʝʤʳ: SIMULINK  ʠ Sim Mechanics ʧʘʢʝʪʘ 

MATLAB , EASY 5 (Boeing), ʧʦʜʩʠʩʪʝʤʘ System 

Build ʧʘʢʝʪʘ MATRIX , Vis Sim (Visual Solution), 

ç20-SIMè (Control lab Products B.V.), Dymola ( Dy-

masim), Omola, Om Sim (Lund University), Mod®lica 

(The mod®lica Design Group), Model Vision Studium, 

Shift (California PATH) ʠ ʜʨ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʠ 

ʧʘʢʝʪʳ ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʠ ʦʙʣʘʜʘʶʪ 

ʤʦʱʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʠʟʫʘ-

ʣʠʟʘʮʠʠ ʩʣʦʞʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʦʩʪʨʦʠʪʴ 

ʤʦʜʝʣʴ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʛʨʫʟʦʧʦʜʲʝʤʥʦʛʦ 

ʢʨʘʥʘ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʚ ʩʨʝʜʝ ʫʢʘʟʘʥʥʳʭ ʧʘ-

ʢʝʪʦʚ ʩʣʦʞʥʦ ʠ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʩʨʝʜʳ, ʩʨʝʜʩʪʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʜʝ-

ʢʦʤʧʦʟʠʮʠʠ ʦʙʲʝʢʪʘ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ, 

ʫʩʪʘʥʦʚʢʫ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ, ʦʧʠʩʘʥʠʷ ʧʦ-

ʚʝʜʝʥʠʷ ʠ ʜʨ.). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʨʦʝʥʥʳʝ ʩʭʝʤʳ, 

ʩʣʦʞʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʪʨʝʣʦʚʳʭ ʢʨʘʥʦʚ 

ʷʚʣʷʶʪʩʷ ʛʨʦʤʦʟʜʢʠʤʠ ʠ ʪʨʫʜʥʦ ʚʦʩʧʨʠʥʠʤʘʝ-

ʤʳʤʠ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ 

ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʢ ʩʦʟʜʘʥʠʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʥ-

ʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ. ʕʪʦ ʚʳʟʚʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʩʚʦʡʩʪʚ ʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʥʦʚʦʡ 

ʪʝʭʥʠʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʠ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʤʠ ʧʨʦʪʦʪʠʧʘʤʠ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʦ-

ʢʨʘʱʝʥʠʠ ʟʘʪʨʘʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʭ ʩʝʨʠʡʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ 

ʮʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʘʪʴ ʩʪʝʧʝʥʴ ʦʙʦʩʥʦʚʘʥʥʦ-

ʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʩʦʙʝʥʥʦ 

ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʛʜʘ ʮʝʥʘ 

ʦʰʠʙʦʢ ʚʝʣʠʢʘ, ʧʨʦʚʦʜʠʪʴ ʪʱʘʪʝʣʴʥʫʶ ʚʩʝʩʪʦʨʦʥ-

ʥʶʶ ʦʪʨʘʙʦʪʢʫ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ 

ʨʝʘʣʴʥʦ ʦʩʫʱʝʩʪʚʠʤʦ ʣʠʰʴ ʥʘ ʦʩʥʦʚʝ ʩʢʚʦʟʥʦʡ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ʗʚʣʷʷʩʴ ʥʘʠʙʦʣʝʝ ʥʘʫʢʦʝʤʢʠʤ, ʘʢʢʫʤʫʣʠʨʫʷ ʚ 

ʩʝʙʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʟʥʘʥʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʝ-

ʰʝʥʠʝ ʥʘʫʯʥʳʭ ʟʘʜʘʯ ʥʝ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʩʦ-

ʟʜʘʥʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʩʝ ʙʦʣʝʝ ʦʯʝʚʠʜʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ - ʵʪʦ ʥʝ 
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ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʧʫʩʪʴ ʠ ʩʘʤʦʝ ʩʦʚʝʨʰʝʥʥʦʝ, ʩʢʦʣʴʢʦ ʛʘʨʤʦʥʠʯʥʳʡ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʩʠʥʪʝʟ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ ʧʨʦ-

ʛʨʘʤʤʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʩʧʝʮʠʘʣʠʩʪʦʚ - 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʝʭʥʠʢʠ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʧʨʠʷ-

ʪʠʡ ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʠʟʛʦʪʦʚʣʝ-

ʥʠʝʤ ʢʨʘʥʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʝʢʪʥʦ- ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ ʦʩʪʘʝʪʩʷ ʥʘ 

ʚʝʩʴʤʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʦʟʥʠʢʘʶʪ 

ʩʣʦʞʥʦʩʪʠ ʩ ʦʬʦʨʤʣʝʥʠʝʤ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ; ʚʦʟʨʘʩʪʘʝʪ ʩʪʦʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʥʝʦʙʦʩʥʦʚʘʥʥʦ 

ʨʘʩʪʝʪ ʰʪʘʪ ʩʦʪʨʫʜʥʠʢʦʚ; ʨʘʩʪʝʪ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ 

ʢʦʥʩʪʨʫʢʮʠʡ ʥʦʚʳʭ ʢʨʘʥʦʚ ʠ ʝʛʦ ʤʝʭʘʥʠʟʤʦʚ; ʚ ʪʦʤ 

ʯʠʩʣʝ ʦʪ ʤʦʤʝʥʪʘ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ ʜʦ ʚʳʭʦʜʘ ʚ ʩʝʨʠʡ-

ʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʳ-

ʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʤʘʰʠʥʦʩʪʨʦʝ-

ʥʠʷ ʧʝʨʝʭʦʜʷʪ ʥʘ ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʉɸʇʈ ʧʦʟ-

ʚʦʣʷʶʱʠʝ ʨʘʙʦʪʘʪʴ ʩ ʪʚʝʨʜʦʪʝʣʴʥʳʤʠ ʪʨʝʭʤʝʨ-

ʥʳʤʠ ʤʦʜʝʣʷʤʠ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʢ. ʉʦʚʨʝʤʝʥʥʳʝ 

CAD, CAE ʧʨʦʛʨʘʤʤʥʳʝ ʧʘʢʝʪʳ ʧʦʟʚʦʣʷʶʪ ʚ ʢʨʦʪ-

ʯʘʡʰʠʝ ʩʨʦʢʠ ʠ, ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ 

ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪ ʠ ʘʥʘʣʠʟ ʪʨʝʙʫʝ-

ʤʳʭ ʟʘʜʘʯ. ʅʘʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʤʳ. Solid Works, 

ʂʆʄʇɸʉ, AutoCAD, ANSYS, ʤʦʜʫʣʴ 

PRO/Engineer, ɸʈʄ Structure 3D ʚ ʦʩʥʦʚʥʦʤ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶ-

ʱʠʭ ʟʘʜʘʯ: 

¶ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʢʨʘ-
ʥʦʚ ʠ ʩʚʘʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ; 

¶ ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʚʘʨʥʳʭ ʰʚʦʚ; 

¶ ʇʨʦʯʥʦʩʪʥʳʝ ʨʘʩʯʝʪʳ ʙʘʰʝʥʥʳʭ ʢʨʘʥʦʚ, 

ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʩʪʝʨʞʥʝʚʳʭ, ʧʣʘʩʪʠʥʯʘʪʳʭ ʠ 

ʦʙʲʝʤʥʳʭ ʜʝʪʘʣʝʡ; ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

¶ ʉʪʘʪʠʯʝʩʢʠʝ, ʥʝʣʠʥʝʡʥʳʝ ʠ ʜʝʬʦʨʤʘʮʠʦʥ-
ʥʳʝ ʨʘʩʯʝʪʳ ʜʣʷ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ; 

¶ ʈʘʩʯʝʪ ʙʦʣʪʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʩʚʘʨʥʳʭ 
ʰʚʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʝʜʠʥʝ-

ʥʠʝ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʢʨʘʥʦʚ. 

ʋʩʣʦʚʠʷ ʨʘʙʦʪʳ ʛʨʫʟʦʧʦʜʲʝʤʥʦʡ ʪʝʭʥʠʢʠ ʠ ʝʝ 

ʧʦʚʳʰʝʥʥʘʷ, ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ ʦʙʲʷʩʥʷʝʪ 

ʧʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʵʪʠʤ ʚʦʧʨʦʩʘʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʦʙʱʠʡ ʧʦʜ-

ʭʦʜ ʢ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ ʢʨʘʥʦʚ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ CALS-ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ 

ʩʦʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʢʦʤʧʴʶʪʝʨʠʟʘ-

ʮʠʠ ʩʬʝʨ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʝʜʧʦʣʘ-

ʛʘʶʱʠʭ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʠʟʜʝʣʠʷ.  

ɼʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ CALS- ʪʝʭʥʦʣʦʛʠʡ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʳʝ ʉɸʇʈ (CAD/CAE/CAM), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ 

ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʝʪʘʣʝʡ, ʤʝʭʘʥʠʟ-

ʤʦʚ, ʤʘʰʠʥ. ʆʜʥʘʢʦ ʧʦʣʥʳʤ ʩʦʩʪʘʚʦʤ ʢʦʤʧʦʥʝʥ-

ʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʚʩʝʭ ʟʘʜʘʯ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʨʘʥʦʚ, ʥʝ ʦʙʣʘʜʘʝʪ ʥʠ 

ʦʜʥʘ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ, ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʠʣʠ ʤʘʰʠʥ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ 

ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʡ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʜʭʦʜ ʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤʘʰʠʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʨʫʟʦʧʦʜʲ-

ʝʤʥʳʭ ʢʨʘʥʦʚ ʦʩʥʦʚʥʳʤʠ ʵʪʘʧʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷ-

ʶʪʩʷ: ʩʦʟʜʘʥʠʝ ʜʝʪʘʣʝʡ ʢʨʘʥʘ; ʩʦʟʜʘʥʠʝ ʩʙʦʨʢʠ 

ʢʨʘʥʘ (3D ʤʦʜʝʣʴ ʛʨʫʟʦʧʦʜʲʝʤʥʦʛʦ ʢʨʘʥʘ) ʨʝʘʣʴʥʦ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʠ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʢʦʥʩʪʨʫʢʪʦʨ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʦʚʦʜʠʪʴ ʚʩʝʩʪʦʨʦʥʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠʟʤʝ-

ʥʷʷ ʠ ʦʧʪʠʤʠʟʠʨʫʷ ʢʦʥʩʪʨʫʢʮʠʶ ʤʝʭʘʥʠʟʤʦʚ ʠʣʠ 

ʜʝʪʘʣʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʟʘʜʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʦʚ. ʇʨʠʯʝʤ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨ ʩʦ-

ʟʜʘʝʪ ʫʧʨʦʱʝʥʥʫʶ ʤʦʜʝʣʴ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʪʘʢʦʡ 

ʤʝʪʦʜʠʢʠ ʦʪʥʦʩʠʪʩʷ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʩʯʝʪʘ, ʠʤʠʪʘʮʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʘʙʦʪʳ ʤʘʰʠʥʳ 

ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ. ʂ ʥʝʜʦʩʪʘʪ-

ʢʘʤ ʚʳʩʦʢʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʩʦʟʜʘʥʠʷ 3D ʤʦʜʝʣʠ 

ʢʨʘʥʘ, ʯʠʩʣʦ ʜʝʪʘʣʝʡ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʥʝ-

ʩʢʦʣʴʢʠʭ ʪʳʩʷʯ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷ-

ʝʪʩʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦ-

ʨʳʝ ʧʨʠʟʚʘʥʳ ʨʝʰʘʪʴ ʦʪʜʝʣʴʥʳʝ ʟʘʜʘʯʠ (ʥʘʧʨʠʤʝʨ, 

ʪʘʢʠʝ ʢʘʢ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʜʚʠʞʝʥʠʷ ʩʪʨʝʣʳ ʢʨʘʥʘ- ʤʘʥʠʧʫʣʷʪʦʨʘ, ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʜʚʠʞʝʥʠʷ ʤʦʩʪʦʚʳʭ ʢʨʘʥʦʚ 

ʠ.ʪ.ʜ.), ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʠʤʘʪʴ 

ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʝʰʝʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʞʝʩʪʢʦʡ ʢʦʥ-

ʢʫʨʝʥʮʠʠ, ʟʘʨʫʙʝʞʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʤʝʭʘʥʠʟʤʦʚ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʢʨʘʥʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʫʙʣʠʢʫʶʪ 

ʤʝʪʦʜʠʢʠ ʠ ʢʦʥʢʨʝʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʠ ʘʥʘ-

ʣʠʟʘ ʦʩʥʦʚʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ, ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʦʧʨʦʩʦʚ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʩʢʦ-

ʨʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʘʥʦʚ ʫʜʝʣʷʝʪʩʷ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʫʜʝʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʶ ʟʘʜʘʯʠ ʦʪʢʣʦʥʝʥʠʷ 

ʛʨʫʟʦʚʳʭ ʢʘʥʘʪʦʚ ʦʪ ʚʝʨʪʠʢʘʣʠ ʠ ʩʥʠʞʝʥʠʷ ʨʘʩʢʘ-

ʯʠʚʘʥʠʷ ʛʨʫʟʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ ʩʦ-

ʚʨʝʤʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʝʭʘʥʠʟʤʦʚ ʧʝʨʝʜʚʠʞʝʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʚʳʙʦʨʘ 

ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦ ʩʦʛʣʘʩʦ-

ʚʘʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʢʦʤʧʦʥʝʥʪʦʚ ʤʝʭʘʥʠʟʤʘ ʧʝ-

ʨʝʜʚʠʞʝʥʠʷ ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʘ. 
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ʆ.ʇ. ʂʦʢʦʫʣʠʥʘ 

ʂ.ʧ.ʥ., ʜʦʮʝʥʪ 

ʂʘʬʝʜʨʘ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʈʕʋ ʠʤ. ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ 

ɻ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʊɽʅɼɽʅʎʀʗ ʈɸɿɺʀʊʀʗ ʇʈʓɾʂʆɺ ɺ ɺʆɼʋ ɺ ʈʆʉʉʀʀ ʅɸ ʉʆɺʈɽʄɽʅʅʆʄ ʕʊɸʇɽ  

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʳʞʢʦʚ ʚ ʚʦʜʫ ʚ ʈʦʩʩʠʠ ʠ ʰʘʛʠ, ʧʨʝʜʧʨʠʥʠʤʘ-

ʝʤʳʝ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʪʝʥʜʝʥʮʠʠ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʭʦʜʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʜʣʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʛʦ ʦʭʚʘʪʘ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʧʦʵʪʦʤʫ 

ʙʫʜʫʪ ʠʟʫʯʝʥʳ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʠʜʳ ʧʨʳʞʢʦʚ ʚ ʚʦʜʫ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʳʞʢʠ ʚ ʚʦʜʫ, ʚʳʰʢʘ, ʪʨʘʤʧʣʠʥ, ʦʙʦʨʦʪʳ, ʚʠʥʪʳ, ʚʨʘʱʝʥʠʷ, ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʣʶ-

ʙʠʪʝʣʴʩʢʘʷ ʬʝʜʝʨʘʮʠʷ ʧʣʘʚʘʥʠʷ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʳʞʢʠ ʚ ʚʦʜʫ ð ʦʜʠʥ ʠʟ ʚʦʜ-

ʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ, ʧʨʳʞʦʢ ʚ ʚʦʜʫ, ʚʳʧʦʣʥʷʝʤʳʡ ʩ 

ʨʘʟʣʠʯʥʳʭ ʩʥʘʨʷʜʦʚ: ʚʳʰʢʠ (5-10 ʤʝʪʨʦʚ), ʣʠʙʦ 

ʪʨʘʤʧʣʠʥʘ (1-3 ʤʝʪʨʘ). ɺʦ ʚʨʝʤʷ ʧʨʳʞʢʘ ʩʧʦʨʪʩ-

ʤʝʥʳ ʚʳʧʦʣʥʷʶʪ ʨʷʜ ʘʢʨʦʙʘʪʠʯʝʩʢʠʭ ʜʝʡ-

ʩʪʚʠʡ (ʦʙʦʨʦʪʳ, ʚʠʥʪʳ, ʚʨʘʱʝʥʠʷ). [1] 

ʅʘ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʩʫʜʴʷʤʠ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʢʘ-

ʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʘʢʨʦʙʘʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦ-

ʣʸʪʥʦʡ ʬʘʟʝ, ʪʘʢ ʠ ʯʠʩʪʦʪʘ ʚʭʦʜʘ ʚ ʚʦʜʫ; ʥʘ ʩʦʨʝʚ-

ʥʦʚʘʥʠʷʭ ʧʦ ʩʠʥʭʨʦʥʥʳʤ ʧʨʳʞʢʘʤ ʦʮʝʥʠʚʘʝʪʩʷ 

ʪʘʢʞʝ ʩʠʥʭʨʦʥʥʦʩʪʴ ʠʩʧʦʣʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʜʚʫʤʷ 

ʫʯʘʩʪʥʠʢʘʤʠ. 

ʉʦʨʝʚʥʦʚʘʥʠʷ ʧʦ ʧʨʳʞʢʘʤ ʚ ʚʦʜʫ ʧʨʦʚʦʜʷʪʩʷ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʣʶʙʠʪʝʣʴʩʢʦʡ ʬʝʜʝʨʘʮʠʝʡ ʧʣʘʚʘ-

ʥʠʷ (ʬʨ. F®d®ration Internationale de Natation, FINA). 

ʇʨʳʞʢʠ ʚ ʚʦʜʫ ʚʭʦʜʷʪ ʚ ʧʨʦʛʨʘʤʤʫ ʯʝʤʧʠʦʥʘʪʦʚ 

ʤʠʨʘ ʧʦ ʚʦʜʥʳʤ ʚʠʜʘʤ ʩʧʦʨʪʘ. [2] 

ɺ ʧʨʦʛʨʘʤʤʫ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨ ʧʨʳʞʢʠ ʚ ʚʦʜʫ 

ʚʢʣʶʯʝʥʳ ʚʧʝʨʚʳʝ ʥʘ ʪʨʝʪʴʠʭ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨʘʭ 

(1904 ʛʦʜʘ) ʠ ʩ ʪʝʭ ʧʦʨ ʙʝʩʩʤʝʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘ 

ʆʣʠʤʧʠʘʜʘʭ. ʉʠʥʭʨʦʥʥʳʝ ʧʨʳʞʢʠ ʧʦʷʚʠʣʠʩʴ ʚ 

ʧʨʦʛʨʘʤʤʝ ʀʛʨ ʚ ʉʠʜʥʝʝ ʚ 2000 ʛʦʜʫ. 

ʆʣʠʤʧʠʡʩʢʠʝ ʠʛʨʳ ï ʩʘʤʳʝ ʧʨʝʩʪʠʞʥʳʝ ʩʦ-

ʨʝʚʥʦʚʘʥʠʷ ʧʦ ʧʨʳʞʢʘʤ ʚ ʚʦʜʫ. ʏʝʤʧʠʦʥʘʪ ʤʠʨʘ ʧʦ 

ʧʨʳʞʢʘʤ ʚ ʚʦʜʫ ï ʩʦʨʝʚʥʦʚʘʥʠʝ ʤʝʞʜʫ ʥʘʮʠʦʥʘʣʴ-

ʥʳʤʠ ʩʙʦʨʥʳʤʠ ʩʪʨʘʥ, ʚʭʦʜʷʱʠʭ ʚ ʄʝʞʜʫʥʘʨʦʜ-

ʥʫʶ ʬʝʜʝʨʘʮʠʶ ʧʣʘʚʘʥʠʷ (FINA). ʏʝʤʧʠʦʥʘʪ ɽʚ-

ʨʦʧʳ ð ʩʦʨʝʚʥʦʚʘʥʠʝ ʤʝʞʜʫ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʩʙʦʨ-

ʥʳʤʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, ʚʭʦʜʷʱʠʭ ʚ 

ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʬʝʜʝʨʘʮʠʶ ʧʣʘʚʘʥʠʷ (FINA). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʣʠʤʧʠʡʩʢʘʷ ʧʨʦʛʨʘʤʤʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 8 ʢʦʤʧʣʝʢʪʦʚ ʤʝʜʘʣʝʡ, ʧʦ 4 ʢʦʤ-

ʧʣʝʢʪʘ ʨʘʟʳʛʨʳʚʘʶʪʩʷ ʫ ʤʫʞʯʠʥ ʠ ʫ ʞʝʥʱʠʥ ʚ 

ʧʨʳʞʢʘʭ ʩ 3-ʤʝʪʨʦʚʦʛʦ ʪʨʘʤʧʣʠʥʘ (ʦʜʠʥʦʯʥʳʝ ʠ 

ʩʠʥʭʨʦʥʥʳʝ) ʠ 10-ʤʝʪʨʦʚʦʡ ʚʳʰʢʠ (ʦʜʠʥʦʯʥʳʝ ʠ 

ʩʠʥʭʨʦʥʥʳʝ). ʇʨʦʛʨʘʤʤʘ ʯʝʤʧʠʦʥʘʪʦʚ ʤʠʨʘ ʠ ɽʚ-

ʨʦʧʳ ʩʦʩʪʦʠʪ ʠʟ 10 ʩʦʨʝʚʥʦʚʘʥʠʡ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʳʞʢʠ ʩ ʤʝʪʨʦ-

ʚʦʛʦ ʪʨʘʤʧʣʠʥʘ.  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ, ʧʦ ʢʦʪʦʨʳʤ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʚʩʝ ʩʧʦʨʪʠʚʥʳʝ ʧʨʳʞʢʠ: 

ʉʪʦʡʢʠ: 

¶ ʇʝʨʝʜʥʷʷ (ʣʠʮʦʤ ʢ ʚʦʜʝ); 

¶ ɿʘʜʥʷʷ (ʩʧʠʥʦʡ ʢ ʚʦʜʝ); 
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¶ ʉʪʦʡʢʘ ʥʘ ʨʫʢʘʭ. 

ʅʘʣʠʯʠʝ ʨʘʟʙʝʛʘ: 

¶ ʇʨʳʞʦʢ ʩ ʤʝʩʪʘ; 

¶ ʇʨʳʞʦʢ ʩ ʨʘʟʙʝʛʘ. 

ʇʦʣʦʞʝʥʠʝ ʪʝʣʘ: 

¶ ʇʨʦʛʥʫʚʰʠʩʴ ï ʧʨʷʤʳʝ ʥʦʛʠ ʩʦʝʜʠʥʝʥʳ 

ʚʤʝʩʪʝ; 

¶ ʉʦʛʥʫʚʰʠʩʴ ï ʪʫʣʦʚʠʱʝ ʩʦʛʥʫʪʦ ʚ ʧʦʷʩʝ, 

ʥʦʛʠ ʧʨʷʤʳʝ; 

¶ ɺ ʛʨʫʧʧʠʨʦʚʢʝ ï ʩʚʝʜʸʥʥʳʝ ʢʦʣʝʥʠ ʧʦʜʪʷ-

ʥʫʪʳ ʢ ʪʫʣʦʚʠʱʫ, ʨʫʢʠ ʦʙʭʚʘʪʳʚʘʶʪ ʥʠʞʥʶʶ ʯʘʩʪʴ 

ʥʦʛ. 

ʆʙʦʨʦʪʳ ʠ ʚʠʥʪʳ: 

¶ ʇʦʣʫʦʙʦʨʦʪ ï ʧʨʳʞʦʢ ʩ ʚʨʘʱʝʥʠʝʤ ʪʝʣʘ 

ʚʦʢʨʫʛ ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ ʥʘ 180 ʛʨʘʜʫʩʦʚ; 

¶ ʆʙʦʨʦʪ ï ʧʨʳʞʦʢ ʩ ʚʨʘʱʝʥʠʝʤ ʪʝʣʘ ʚʦʢʨʫʛ 

ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ ʥʘ 360 ʛʨʘʜʫʩʦʚ, ʙʳʚʘʶʪ ʪʘʢʞʝ 

ʧʨʳʞʢʠ ʚ 1,5, 2, 2,5, 3, 3,5 ʠ 4,5 ʦʙʦʨʦʪʘ; 

¶ ʇʦʣʫʚʠʥʪ ï ʧʨʳʞʦʢ ʩ ʚʨʘʱʝʥʠʝʤ ʪʝʣʘ ʚʦ-

ʢʨʫʛ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʥʘ 180 ʛʨʘʜʫʩʦʚ; 

¶ ɺʠʥʪ ï ʧʨʳʞʦʢ ʩ ʚʨʘʱʝʥʠʝʤ ʪʝʣʘ ʚʦʢʨʫʛ 
ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʥʘ 360 ʛʨʘʜʫʩʦʚ, ʙʳʚʘʶʪ ʪʘʢʞʝ 

ʧʨʳʞʢʠ ʩ 1,5, 2, 2,5 ʠ 3 ʚʠʥʪʘʤʠ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʟʚʦ-

ʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʙʦʣʝʝ 60 ʚʘʨʠʘʥʪʦʚ ʧʨʳʞʢʘ ʩ ʪʨʘʤ-

ʧʣʠʥʘ ʠ ʙʦʣʝʝ 90 ʩ ʚʳʰʢʠ. ʂʘʞʜʦʤʫ ʠʟ ʧʨʳʞʢʦʚ 

ʧʨʠʩʚʦʝʥ ʩʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʣʦʞʥʦʩʪʠ, ʣʝʞʘʱʠʡ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 1,2 ʜʦ 3,9. 

ʇʨʳʞʢʠ ʚ ʚʦʜʫ ʥʘ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨʘʭ ʚʧʝʨ-

ʚʳʝ ʧʦʷʚʠʣʠʩʴ ʚ 1904 ʛʦʜʫ, ʧʨʦʭʦʜʠʣʠ ʚ ʉʝʥʪ-ʃʫ-

ʠʩʝ, ʉʐɸ ʠ ʫʯʫʚʩʪʚʦʚʘʣʠ ʚʩʝʛʦ 2 ʩʪʨʘʥʳ, ʉʐɸ ʠ 

ɻʝʨʤʘʥʠʷ. ɺ 1908 ʛʦʜʫ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʃʦʥʜʦʥ, 

ʫʞʝ ʫʯʘʩʪʚʦʚʘʣʠ 9 ʩʪʨʘʥ ʧʦ ʵʪʦʤʫ ʚʠʜʫ ʩʧʦʨʪʘ. ʈʦʩ-

ʩʠʷ ʥʘʯʘʣʘ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʩ 1912, 

ʐʚʝʮʠʷ, ʉʪʦʢʛʦʣʴʤ. ɺʳʩʪʫʧʘʣ ɺʠʢʪʦʨ ɹʘʨʘʥʦʚ, ʥʦ 

ʝʛʦ ʨʝʟʫʣʴʪʘʪ DNF (ʦʪ ʘʥʛʣ. did not finish), ʯʪʦ ʦʟʥʘ-

ʯʘʝʪ, ʯʪʦ ʩʧʦʨʪʩʤʝʥ ʩʪʘʨʪʦʚʘʣ, ʥʦ ʥʝ ʬʠʥʠʰʠʨʦʚʘʣ. 

ʉ 1920 ʧʦ 1948 ʈʦʩʩʠʷ ʥʝ ʧʨʠʥʠʤʘʣʘ ʫʯʘʩʪʠʝ ʧʦ 

ʧʨʳʞʢʘʤ ʚ ʚʦʜʫ. ʇʦʩʣʝ ʜʦʣʛʦʛʦ ʧʝʨʝʨʳʚʘ ʦʪ ʉʉʉʈ 

ʚʳʩʪʫʧʘʣʦ 9 ʩʧʦʨʪʩʤʝʥʦʚ ʚ 1952 ʚ ʍʝʣʴʩʠʥʢʘʭ, 

ʌʠʥʣʷʥʜʠʷ. ɺ 1992 ʛʦʜʫ ʈʦʩʩʠʷ ʥʝ ʫʯʘʩʪʚʦʚʘʣʘ ʚ 

ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨʘʭ. ʉʙʦʨʥʘʷ ʙʳʣʘ ʢʦʤʘʥʜʦʡ ʩʪʨʘʥ 

ʉʅɻ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʘʣʝʝ ʧʨʠʚʦʜʠʪʩʷ ʩʪʘ-

ʪʠʩʪʠʢʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʦʩʩʠʡʩʢʠʭ ʩʧʦʨʪʩʤʝʥʦʚ ʧʦ 

ʧʨʳʞʢʘʤ ʚ ʚʦʜʫ ʟʘ ʚʩʸ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʆʣʠʤʧʠʡ-

ʩʢʠʭ ʠʛʨ. 

 

ʊʘʙʣʠʮʘ 1. ʉʪʘʪʠʩʪʠʢʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʦʩʩʠʡʩʢʠʭ ʩʧʦʨʪʩʤʝʥʦʚ ʧʦ ʧʨʳʞʢʘʤ ʚ ʚʦʜʫ ʥʘ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨʘʭ. 

ɻʦʜ 
ʄʝʩʪʦ 

ʧʨʦʚʝʜʝʥʠʷ 
ɺʠʜʳ ʩʥʘʨʷʜʦʚ ʀʤ ̫  ʄʝʩʪʦ  ʈʝʟʫʣʴʪʘʪ 

1996 
ʉʐɸ,  

ɸʪʣʘʥʪʘ 

ʄʫʞʯʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ 
 ɼʤʠʪʨʠʡ ʉʘʫʪʠʥ 5 644,67 

ʄʫʞʯʠʥʳ,  

ʚʳʰʢʘ 10 ʤ 
 ɼʤʠʪʨʠʡ ʉʘʫʪʠʥ 1 692,34 

ɾʝʥʱʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ 
ʀʨʠʥʘ ʃʘʰʢʦ 2 512,19 

ɾʝʥʱʠʥʳ,  

ʚʳʰʢʘ 10 ʤ 
 ʆ. ʍʨʠʩʪʦʬʦʨʦʚʘ 8 426.12 

2000 
ɸʚʩʪʨʘʣʠʷ, 

ʉʠʜʥʝʡ 

ʄʫʞʯʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ 
 ɼʤʠʪʨʠʡ ʉʘʫʪʠʥ 3 703,20 

ʄʫʞʯʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ, ʩʠʥ-

ʭʨʦʥʥʳʝ  

ʧʨʳʞʢʠ 

 ɼʤʠʪʨʠʡ ʉʘʫʪʠʥ, 

ɸʣʝʢʩʘʥʜʨ 

 ɼʦʙʨʦʩʢʦʢ 

2 329,97 

ʄʫʞʯʠʥʳ,  

ʚʳʰʢʘ 10 ʤ 
ɼʤʠʪʨʠʡ ʉʘʫʪʠʥ 3 679,26 

ʄʫʞʯʠʥʳ,  

ʚʳʰʢʘ 10 ʤ,  

ʩʠʥʭʨʦʥʥʳʝ  

ʧʨʳʞʢʠ 

 ɼʤʠʪʨʠʡ ʉʘʫʪʠʥ, 

 ʀʛʦʨʴ ʃʫʢʘʰʠʥ 
1 365,04 

ɾʝʥʱʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ 
 ʖʣʠʷ ʇʘʭʘʣʠʥʘ 4 570,42 

ɾʝʥʱʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ, ʩʠʥ-

ʭʨʦʥʥʳʝ  

ʧʨʳʞʢʠ 

 ʖʣʠʷ ʇʘʭʘʣʠʥʘ 

ɺʝʨʘ ʀʣʴʠʥʘ 
1 332,31 

ɾʝʥʱʠʥʳ,  

ʚʳʰʢʘ 10 ʤ 

ʉʚʝʪʣʘʥʘ  

ʊʠʤʦʰʠʥʠʥʘ 
8 478,89 

ɾʝʥʱʠʥʳ,  

ʚʳʰʢʘ 10 ʤ, ʩʠʥʭʨʦʥ-

ʥʳʡ  

ʧʨʳʞʢʠ 

ɽ. ʆʣʴʰʝʚʩʢʘʷ 

ʉ. ʊʠʤʦʰʠʥʠʥʘ 
6 288,30 

2004 
ɻʨʝʮʠʷ,  

ɸʬʠʥʳ 

ʄʫʞʯʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ 
 ɼʤʠʪʨʠʡ ʉʘʫʪʠʥ 3 753,27 
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ʄʫʞʯʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ, ʩʠʥ-

ʭʨʦʥʥʳʝ  

ʧʨʳʞʢʠ 

 ɼʤʠʪʨʠʡ ʉʘʫʪʠʥ, 

ɸ. ɼʦʙʨʦʩʢʦʢ 
7 312,24 

ʄʫʞʯʠʥʳ,  

ʚʳʰʢʘ 10 ʤ 
ɼ. ɼʦʙʨʦʩʢʦʢ 11 622,23 

ʄʫʞʯʠʥʳ,  

ʚʳʰʢʘ 10 ʤ,  

ʩʠʥʭʨʦʥʥʳʝ 

ʧʨʳʞʢʠ 

ɼ. ɼʦʙʨʦʩʢʦʢ, 

 ɻʣʝʙ ɻʘʣʴʧʝʨʠʥ 
6 348,60 

ɾʝʥʱʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ 
 ʖʣʠʷ ʇʘʭʘʣʠʥʘ 3 610,62 

ɾʝʥʱʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ, ʩʠʥ-

ʭʨʦʥʥʳʝ  

ʧʨʳʞʢʠ 

 ʖʣʠʷ ʇʘʭʘʣʠʥʘ, 

ɺʝʨʘ ʀʣʴʠʥʘ 
2 330,84 

ɾʝʥʱʠʥʳ,  

ʚʳʰʢʘ 10 ʤ 
 ʉ. ʊʠʤʦʰʠʥʠʥʘ 19 289,68 

ɾʝʥʱʠʥʳ,  

ʚʳʰʢʘ 10 ʤ,  

ʩʠʥʭʨʦʥʥʳʝ  

ʧʨʳʞʢʠ 

ʅ. ɻʦʥʯʘʨʦʚʘ, 

ʖ. ʂʦʣʪʫʥʦʚʘ 
2 340,92 

2008 
ʂʠʪʘʡ,  

ʇʝʢʠʥ 

ʄʫʞʯʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ 
 ɼʤʠʪʨʠʡ ʉʘʫʪʠʥ 4 512.65 

ʄʫʞʯʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ, ʩʠʥ-

ʭʨʦʥʥʳʝ  

ʧʨʳʞʢʠ 

 ɼʤʠʪʨʠʡ ʉʘʫʪʠʥ, 

 ʖʨʠʡ ʂʫʥʘʢʦʚ 
2 421,98 

ʄʫʞʯʠʥʳ,  

ʚʳʰʢʘ 10 ʤ 
 ɻʣʝʙ ɻʘʣʴʧʝʨʠʥ 3 525.8 

ʄʫʞʯʠʥʳ,  

ʚʳʰʢʘ 10 ʤ,  

ʩʠʥʭʨʦʥʥʳʝ  

ʧʨʳʞʢʠ 

 ɻ. ɻʘʣʴʧʝʨʠʥ, 

ɼ. ɼʦʙʨʦʩʢʦʢ 
3 445,26 

ɾʝʥʱʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ 
 ʖʣʠʷ ʇʘʭʘʣʠʥʘ 2 398.6 

ɾʝʥʱʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ, ʩʠʥ-

ʭʨʦʥʥʳʝ  

ʧʨʳʞʢʠ 

ʖ. ʇʘʭʘʣʠʥʘ, 

 ɸ. ʇʦʟʜʥʷʢʦʚʘ 
2 323,61 

ɾʝʥʱʠʥʳ,  

ʚʳʰʢʘ 10 ʤ 
ʅ. ɻʦʥʯʘʨʦʚʘ 28 240.45 

2012 
ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, 

 ʃʦʥʜʦʥ 

ʄʫʞʯʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ 
ʀʣʴʷ ɿʘʭʘʨʦʚ 1 555,90 

ʄʫʞʯʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ, ʩʠʥ-

ʭʨʦʥʥʳʝ  

ʧʨʳʞʢʠ 

ɽ. ʂʫʟʥʝʮʦʚ, 

ʀ. ɿʘʭʘʨʦʚ 
2 459.63 

ʄʫʞʯʠʥʳ,  

ʚʳʰʢʘ 10 ʤ 
ɺ. ʄʠʥʠʙʘʝʚ 4 527,80 

ʄʫʞʯʠʥʳ,  

ʚʳʰʢʘ 10 ʤ,  

ʩʠʥʭʨʦʥʥʳʝ  

ʧʨʳʞʢʠ 

ɺ. ʄʠʥʠʙʘʝʚ, 

ʀʣʴʷ ɿʘʭʘʨʦʚ 
6 449.88 

ɾʝʥʱʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ 
 ʅʘʜʝʞʜʘ ɹʘʞʠʥʘ 17 325,00 

ɾʝʥʱʠʥʳ,  

ʚʳʰʢʘ 10 ʤ 
 ʖʣʠʷ ʂʦʣʪʫʥʦʚʘ 5 357,9 

2016 
ɹʨʘʟʠʣʠʷ,  

ʈʠʦ-ʜʝ-ɾʘʥʝʡʨʦ 

ʄʫʞʯʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ 
 ɽ. ʂʫʟʥʝʮʦʚ 4 481.35 

ʄʫʞʯʠʥʳ,  
ʀ. ɿʘʭʘʨʦʚ, 

ɽ. ʂʫʟʥʝʮʦʚ 
7 385.17 
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ʪʨʘʤʧʣʠʥ 3 ʤ, ʩʠʥ-

ʭʨʦʥʥʳʝ  

ʧʨʳʞʢʠ 

ʄʫʞʯʠʥʳ,  

ʚʳʰʢʘ 10 ʤ 
ɺ. ʄʠʥʠʙʘʝʚ 8 481.60 

ʄʫʞʯʠʥʳ,  

ʚʳʰʢʘ 10 ʤ,  

ʩʠʥʭʨʦʥʥʳʝ  

ʧʨʳʞʢʠ 

ʅ. ʐʣʝʡʭʝʨ, 

ɺ. ʄʠʥʠʙʘʝʚ 
7 417.57 

ɾʝʥʱʠʥʳ,  

ʪʨʘʤʧʣʠʥ 3 ʤ 
ʂ. ʀʣʴʠʥʳʭ 15 295.20 

ɾʝʥʱʠʥʳ,  

ʚʳʰʢʘ 10 ʤ 
ɽ. ʇʝʪʫʭʦʚʘ 18 259.50 

 

 ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʤʫʞʯʠʥ, ʪʨʘʤ-

ʧʣʠʥ 3 ʤ - ɼʤʠʪʨʠʡ ʉʘʫʪʠʥ, 753,3, 2004 ʛ.  

ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʤʫʞʯʠʥ, ʚʳʰʢʘ 10 

ʤ - ɼʤʠʪʨʠʡ ʉʘʫʪʠʥ, 692,34, ʟʦʣʦʪʦ, 1996 ʛ. 

ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʤʫʞʯʠʥ, ʪʨʘʤʧʣʠʥ 

3 ʤ, ʩʠʥʭʨʦʥʥʳʝ ʧʨʳʞʢʠ - ɽʚʛʝʥʠʡ ʂʫʟʥʝʮʦʚ, ʀʣʴʷ 

ɿʘʭʘʨʦʚ, 459,63, ʩʝʨʝʙʨʦ, 2012 ʛ. 

ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʤʫʞʯʠʥ, ʚʳʰʢʘ 10 

ʤ, ʩʠʥʭʨʦʥʥʳʝ ʧʨʳʞʢʠ - ɺʠʢʪʦʨ ʄʠʥʠʙʘʝʚ, ʀʣʴʷ 

ɿʘʭʘʨʦʚ, 449.88, 6 ʤʝʩʪʦ, 2012 ʛ. 

ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʞʝʥʱʠʥ, ʪʨʘʤ-

ʧʣʠʥ 3 ʤ ï ʖʣʠʷ ʇʘʭʘʣʠʥʘ, 610,62, ʙʨʦʥʟʘ, 2004 ʛ. 

 ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʞʝʥʱʠʥ, ʚʳʰʢʘ 10 ʤ ï 

ʉʚʝʪʣʘʥʘ ʊʠʤʦʰʠʥʠʥʘ , 478,89, 8 ʤʝʩʪʦ, 2000 ʛ. 

 ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʞʝʥʱʠʥ, ʪʨʘʤʧʣʠʥ 3 

ʤ, ʩʠʥʭʨʦʥʥʳʝ ʧʨʳʞʢʠ - ʖʣʠʷ ʇʘʭʘʣʠʥʘ, ɺʝʨʘ 

ʀʣʴʠʥʘ, 332,31, ʟʦʣʦʪʦ, 2000 ʛ. 

 ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʞʝʥʱʠʥ, ʚʳʰʢʘ 10 ʤ, 

ʩʠʥʭʨʦʥʥʳʝ ʧʨʳʞʢʠ - ʅʘʪʘʣʴʷ ɻʦʥʯʘʨʦʚʘ, ʖʣʠʷ 

ʂʦʣʪʫʥʦʚʘ, 340,92, ʩʝʨʝʙʨʦ, 2004 ʛ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʫʞʥʦ ʫʜʝʣʠʪʴ ɼʤʠʪʨʠʶ ʉʘ-

ʫʪʠʥʫ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʣʘʜʘʪʝ-

ʣʝʤ ʤʝʜʘʣʝʡ ʚʦ ʚʩʝʭ 4 ʚʠʜʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʳʞʢʦ-

ʚʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨʘʭ ʠ ʫʯʘʩʪʚʦ-

ʚʘʣ ʚ 5 ʠʛʨʘʭ ʧʦʜʨʷʜ ï 1992, 1996, 2000,2004,2008 

ʛʦʜʘ. ɺ 1992 ʷʚʣʷʣʩʷ ʫʯʘʩʪʥʠʢʦʤ ʢʦʤʘʥʜʳ ʩʪʨʘʥ 

ʉʅɻ ʠ ʟʘʥʷʣ 3 ʤʝʩʪʦ ʧʦ ʧʨʳʞʢʘʤ ʩ ʪʨʘʤʧʣʠʥʘ, 3ʤ. 

[3] 

ʀʟ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʀʣʴʶ 

ɿʘʭʘʨʦʚʘ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ ʥʝ ʩʘʤʳʡ ʣʫʯʰʠʡ ʨʝ-

ʟʫʣʴʪʘʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʨʫʛʠʭ ʣʝʪ, 

ʥʦ ʚʳʠʛʨʘʣ ʟʦʣʦʪʦ ʧʦ ʧʨʳʞʢʘʤ ʩ ʪʨʘʤʧʣʠʥʘ, 3 ʤ. 

ʇʦʩʣʝʜʥʠʡ ʨʘʟ ʚ ʵʪʦʡ ʜʠʩʮʠʧʣʠʥʝ ʥʘ ʚʳʩʰʫʶ ʩʪʫ-

ʧʝʥʴ ʧʴʝʜʝʩʪʘʣʘ ʧʦʜʥʠʤʘʣʩʷ 32 ʛʦʜʘ ʥʘʟʘʜ ʧʨʝʜ-

ʩʪʘʚʣʷʚʰʠʡ ʪʦʛʜʘ ʩʙʦʨʥʫʶ ʉʉʉʈ ɸʣʝʢʩʘʥʜʨ ʇʦʨʪ-

ʥʦʚ. ʀʣʴʷ ɿʘʭʘʨʦʚ ʧʨʠʟʥʘʥ ʣʫʯʰʠʤ ʧʨʳʛʫʥʦʤ ʚ 

ʚʦʜʫ 2012 ʛʦʜʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʝʡ ʧʣʘʚʘ-

ʥʠʷ (FINA). [4] 

ɺʳʚʦʜʳ. ʇʦ ʵʪʠʤ ʜʘʥʥʳʤ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, 

ʯʪʦ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʚ 2004 ʛʦʜʫ, 

ʩʘʤʳʝ ʭʫʜʰʠʝ ï ʚ 2016 ʛʦʜʫ. ʅʘʙʣʶʜʘʝʪʩʷ ʥʝʛʘʪʠʚ-

ʥʘʷ ʪʝʥʜʝʥʮʠʷ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʝʩʪ, ʢʦʪʦ-

ʨʳʝ ʟʘʥʠʤʘʶʪ ʨʦʩʩʠʡʩʢʠʝ ʩʧʦʨʪʩʤʝʥʳ, ʥʦ ʠ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʚ ʦʙʱʝʤ. ʉʥʠʟʠʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʚ 2016 ʛʦʜʫ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2012 ʛʦʜʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʤʫʞʩʢʘʷ ʩʙʦʨʥʘʷ ʦʩʪʘʣʘʩʴ ʚ ʪʦʤ ʞʝ ʩʦʩʪʘʚʝ. ʀʟ ʞʝʥ-

ʩʢʦʡ ʩʙʦʨʥʦʡ ʦʩʪʘʣʘʩʴ ʅʘʜʝʞʜʘ ɹʘʞʠʥʘ, ʥʦ ʨʝʟʫʣʴ-

ʪʘʪʳ ʪʘʢ ʞʝ ʩʥʠʟʠʣʠʩʴ. 

ʅʝʛʘʪʠʚʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚʦʟʤʦʞʥʘ ʠʟ-ʟʘ ʪʦʛʦ, 

ʯʪʦ ʚ 2016 ʛʦʜʫ ʙʳʣ ʜʦʧʠʥʛʦʚʳʡ ʩʢʘʥʜʘʣ, ʢʦʪʦʨʳʡ 

ʥʘʯʘʣʩʷ ʠʟ-ʟʘ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʬʠʣʴʤʘ, ʧʦʢʘʟʘʥ-

ʥʦʤ ʥʘ ʥʝʤʝʮʢʦʤ ʢʘʥʘʣʝ ʚ ʜʝʢʘʙʨʝ 2014 ʛʦʜʘ ʠ ʧʨʦ-

ʜʦʣʞʠʣʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘʤʠ 

ʘʥʪʠʜʦʧʠʥʛʦʚʳʭ ʢʦʤʠʩʩʠʡ. ɺ ʭʦʜʝ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚ 

ʈʦʩʩʠʡʩʢʫʶ ʩʙʦʨʥʫʶ ʯʫʪʴ ʥʝ ʦʪʩʪʨʘʥʠʣʠ ʦʪ ʫʯʘ-

ʩʪʠʷ ʥʘ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨʘʭ, ʥʦ ʚ ʠʪʦʛʝ ʠʟ ʧʷʪʠʩʦʪ 

ʯʝʣʦʚʝʢ ʙʳʣʠ ʜʦʧʫʱʝʥʳ ʪʦʣʴʢʦ 169. ɼʘʥʥʦʝ ʩʦʙʳ-

ʪʠʝ ʥʝ ʤʦʛʣʦ ʥʝ ʧʦʚʣʠʷʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʥʘ 

ʩʧʦʨʪʩʤʝʥʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʩʥʠʟʠ-

ʣʠʩʴ. ʊʘʢ ʞʝ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʩʧʦʨʪʩʤʝʥʳ ʚʳʙʨʘʣʠ ʩʣʠʰʢʦʤ ʩʣʦʞʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʜʣʷ ʩʝʙʷ, çʧʨʳʛʥʫʚ ʚʳʰʝ ʛʦʣʦʚʳè. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʵʪʠ 2 ʬʘʢʪʦʨʘ ʤʦʛʫ ʦʙʲʷʩʥʠʪʴ ʥʝʚʳʩʦʢʠʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʥʘ ʧʦʩʣʝʜʥʠʭ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨʘʭ. [5] 
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ʋʪʝʤʫʨʘʪʦʚʘ ɸʣʠʤʘ ʄʘʭʘʤʙʝʪϨʳʟʳ  

 ʤʘʛʠʩʪʨʘʥʪ 

ʂʘʟʘʭʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʆʪʥʦʰʝʥʠʡ ʠ ʄʠʨʦʚʳʭ ʗʟʳʢʦʚ ʠʤʝʥʠ ɸʙʳʣʘʡ ʭʘʥʘ, 

ʛ.ɸʣʤʘʪʳ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥʘ  

 

 çʇɽɼɸɻʆɻʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʂɸʂ ʆʉʅʆɺɸ ʇʈʆʎɽʉʉɸ ʌʆʈʄʀʈʆɺɸʅʀʗ 

ʂʋʃʔʊʋʈʓ ʇʆʃɽʄʀʏɽʉʂʆɻʆ ʀʅʊɽʈʅɽʊ ï ʆɹʑɽʅʀʗè 

 

ɸשʜʘʪʧʘ: ʇʝʜʘʛʦʛʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ, ʧʝʜʘʛʦʛʠʢʘʣʳװ ץʜʝʨʽʩʪʽש ʥʝʤʝʩʝ ʦʥʳײץ שʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʽʥʽש 

ʨʝʩʤʠ ʤʦʜʝʣʽʥ ʞʘʩʘʫ ʞᴅʥʝ ײץʨʫ ʥʘץʪʳ ʧʝʜʘʛʦʛʠʢʘʣʳװ ץʨʜʽʩ ʞʘסʜʘʡʳʥʜʘ ʦʜʘʥ ᴅʨʽ ʪᴅʞʽʨʠʙʝʣʽʢ ʟʝʨʪʪʝʫʛʝ 

ʞʘʪʘʪʳʥ ʥʝʛʽʟʛʽ ʠʜʝʷʣʘʨʜʳ, ᴅʜʽʩʪʝʨʜʽ, ʥʳʩʘʥʜʘʨʜʳ, ײץʨʘʣʜʘʨʜʳ, ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʰʝʰʽʤʜʝʨʜʽ ʢᴇʨʩʝʪʝʜʽ. 

ɸʥʥʦʪʘʮʠʷ: ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʬʦʨʤʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʦʪʨʘʞʘʶʪ ʦʩʥʦʚʥʳʝ ʠʜʝʠ, ʤʝʪʦʜʳ, ʬʦʨʤʳ, ʩʨʝʜʩʪʚʘ, 

ʧʨʠʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʜʣʝʞʘʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ ʚ 

ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

Abstract:  Pedagogical modeling, development and creation of a formal model of the pedagogical process or 

its components, reflect the basic ideas, methods, forms, means, techniques and technological solutions that are 

subject to further experimental study in conditions of a real pedagogical process. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʄʦʜʝʣʴʜʝʫ, ʄʦʜʝʣʴ, ʇʝʜʘʛʦʛʠʢʘʣʳץ ʤʦʜʝʣʜʝʫ, ʇʝʜʘʛʦʛʠʢʘʣʳץ ʞʦʙʘʣʘʫ, ʀʥʪʝʨʥʝʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʦʜʝʣʠʨʦʚʘʥʠʝ, ʄʦʜʝʣʴ, ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʀʥʪʝʨʥʝʪ. 

Keywords: Modeling, Model, Pedagogical Modeling, Pedagogical design, Internet. 

 

 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ï ʵʪʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʥʝʢʦʪʦʨʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʜʨʫʛʦʤ ʦʙʲʝʢʪʝ, 

ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʦʤ ʜʣʷ ʠʭ ʠʟʫʯʝʥʠʷ. ʅʘʣʠʯʠʝ 

ʦʪʥʦʰʝʥʠʷ ʯʘʩʪʠʯʥʦʛʦ ʧʦʜʦʙʠʷ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʤʦʜʝʣʴ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʩʪʠʪʝʣʷ ʠʣʠ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʷ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ. ʉʦʟʜʘʥʠʝ ʫʧʨʦʱʸʥʥʳʭ 

ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʳ - ʜʝʡʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ ʧʨʦʚʝʨʢʠ 

ʠʩʪʠʥʥʦʩʪʠ ʠ ʧʦʣʥʦʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʟʥʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʪʝʤʦʡ 

ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʫʣʴ-

ʪʫʨʳ ʠʥʪʝʨʥʝʪ ï ʦʙʱʝʥʠʷ ʚ ʞʘʥʨʝ ʧʦʣʝʤʠʯʝʩʢʦʛʦ 

ʙʣʦʛ ï ʜʠʩʢʫʨʩʘ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʩʥʦʚʥʳʝ ʧʦʣʦ-

ʞʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʘʢ ʤʝʪʦʜ ʧʦʟʥʘʥʠʷ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʩʠʩʪʝʤʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʧʦʟʥʘʥʠʷ, ʮʝʣʦʩʪ-

ʥʦʩʪʴʶ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠ-

ʤʝʥʝʥʠʷ ʘʙʩʪʨʘʢʪʥʦ ï ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ, ʫʥʠ-

ʚʝʨʩʘʣʴʥʦʩʪʴʶ, ʧʨʦʛʥʦʩʪʠʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʧʦʣʥʷʪʴ 

ʚ ʝʜʠʥʩʪʚʝ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʠ ʬʦʨʤʠʨʫʝʤʫʶ ʬʫʥʢ-

ʮʠʠ. 

 ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʩʦʟʜʘʥʠʝ ʬʦʨʤʘʣʴʥʦʡ ʤʦʜʝʣʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʠʣʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʦʪʨʘʞʘʶʪ ʦʩʥʦʚʥʳʝ 

ʠʜʝʠ, ʤʝʪʦʜʳ, ʬʦʨʤʳ, ʩʨʝʜʩʪʚʘ, ʧʨʠʝʤʳ ʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʜʣʝʞʘʪ ʚ ʜʘʣʴʥʝʡ-

ʰʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ ʚ ʫʩʣʦʚʠʷʭ ʨʝ-

ʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ. 

 ɺ.ʀ. ʉʝʣʠʚʘʥʦʚʘ ʩʧʨʘʚʝʜʣʠʚʦ ʩʯʠʪʘʝʪ, ʯʪʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʠ - ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʩʧʦʩʦʙ ʩʭʝʤʘʪʠʯʝʩʢʦʛʦ 

ʠ ʯʝʪʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʮʝʣʦʩʪʥʦʛʦ ʷʚʣʝʥʠʷ ʜʣʷ 

ʫʧʨʦʱʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʩʣʦʞʥʦʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʩʠ-

ʩʪʝʤ. ʕʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʷʩʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʮʝʣʦʩʪ-

ʥʫʶ ʢʘʨʪʠʥʫ ʠʟʫʯʘʝʤʦʡ ʩʬʝʨʳ ʠ ʩʫʟʠʪʴ ʟʦʥʫ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ. ɸʥʘʣʦʛʠʯʥʦ 

ɻ.ɻ. ʂʘʛʘʨʤʘʥʦʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ çʢʦʥʢʨʝʪʠʟʘʮʠʶ 

ʧʨʦʝʢʪʘ, ʧʨʠʜʘʥʠʝ ʝʤʫ ʬʦʨʤʳ, ʦʙʲʝʢʪʘ, ʥʘʛʣʷʜʥʦ-

ʩʪʠè. ʄʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʪʤʝʯʘʝʤ, ʯʪʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ - ʵʪʦ ʧʨʠʙʣʠʞʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤ ʠ ʧʨʦ-

ʮʝʩʩʦʚ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ, ʧʨʝʥʝʙʨʝʛʘʷ ʥʝʩʫʱʝ-

ʩʪʚʝʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, 

ʚʳʜʝʣʷʶʪ ʪʝ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠ-

ʤʦʝ ʚʣʠʷʥʠʝ ʚ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ. ʇʨʠʯʝʤ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʘʙʩʦ-

ʣʶʪʠʟʠʨʦʚʘʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʜʦʤʠʥʘʥʪʥʳʝ ʧʨʠʟʥʘʢʠ. 

ʇʨʝʥʝʙʨʝʛʘʪʴ ʤʦʞʥʦ ʪʝʤ, ʯʪʦ ʚ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ 

ʠʤʝʝʪ ʚʪʦʨʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

 ʋ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʝʩʪʴ çʪʝʨ-

ʤʠʥ - ʧʘʨʪʥʝʨè, ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʶʱʠʡ ʝʛʦ ʚ ʥʘʫʯ-

ʥʳʭ ʪʝʢʩʪʘʭ, - ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʧʫʙʣʠ-

ʠʢʘʮʠʷʭ ʵʪʠ ʪʝʨʤʠʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʩʦʧʦʩʪʘʚʠ-

ʤʳʝ ʠ ʧʦʜʤʝʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʪ.ʝ. ʷʚʣʷʶʪʩʷ, ʛʜʝ ʵʪʦ 

ʜʦʧʫʩʪʠʤʦ, ʩʠʥʦʥʠʤʘʤʠ. 

 ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʰʠʨʦʢʦʤ 

ʩʤʳʩʣʝ ï ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʢʦʥʩʪʨʫʢʪ ʠ ʨʝʩʫʨʩ ʚʝʨʠ-

ʬʠʢʘʮʠʠ ʢʘʯʝʩʪʚʘ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ 

ʚ ʤʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʛʘʨʘʥʪʠʨʫʶʱʠʡ 

ʤʥʦʛʦʤʝʨʥʦʩʪʴ ʩʨʘʚʥʝʥʠʷ, ʩʦʧʦʩʪʘʚʣʝʥʠʷ, ʦʧʪʠʤʠ-

ʟʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʘ, ʨʘʟʚʠʪʠʷ ʠ ʦʙʱʝʥʠʷ ʣʠʯʥʦʩʪʠ ʚ ʧʦʣʝ ʩʤʳʩʣʦʚ 

ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʧʦʣʠʢʫʣʴʪʫʨʥʦʛʦ ʛʝʥʝʟʦʚ. ʇʝʜʘʛʦʛʠ-

ʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ ï ʧʨʦʮʝʩʩ 

ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʝʪʝʨʤʠʥʘʮʠʠ ʠ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ ʚ ʩʠʩʪʝʤʥʦʤ ʧʦʠʩʢʝ ʦʧʪʠʤʘʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʠ ʢʦʤʙʠ-

ʥʠʨʦʚʘʥʥʦʛʦ ʪʨʫʜʘ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʣʦʚʠʷ ʠ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʩʦʮʠʘʣʠʟʘʮʠʠ ʠ ʦʙʱʝʥʠʷ. 

 ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ï ʵʪʦ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʩʫʙʲʝʢʪʘ/ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʧʨʘʚ-

ʣʝʥʥʘʷ ʥʘ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʫʱʥʦʩʪʴ ʧʝʜʘ-

ʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʚʳʷʚʣʝʥʠʠ ʠ 

ʘʥʘʣʠʟʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʧʨʠʯʠʥ ʠʭ ʚʦʟ-
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ʥʠʢʦʚʝʥʠʷ, ʧʦʩʪʨʦʝʥʠʠ ʮʝʥʥʦʩʪʥʳʭ ʦʩʥʦʚ ʠ ʩʪʨʘʪʝ-

ʛʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʠ ʮʝʣʝʡʠ ʟʘʜʘʯ, ʧʦ-

ʠʩʢʝ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʦʝʢʪʘ.  

ɺ ʪʝʦʨʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʳ-

ʜʝʣʷʶʪ: 

- ʇʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʜʣʷ ʦʧʪʠʤʘʣʴ-
ʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʮʝ-

ʣʝʡ; 

- ʂʦʥʮʝʧʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ, ʦʩʥʦʚʥʫʶ ʥʘ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʠ ʧʨʦʛʨʘʤʤʝ ʜʝʡʩʪʚʠʡ; 

- ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ ʤʦʜʝʣʴ, ʩ ʧʦʤʦʱʴʶ ʢʦ-
ʪʦʨʦʡ ʤʦʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʩʨʝʜʩʪʚʘ ʠʩʧʦʣʴʥʝʥʠʷ; 

- ʄʦʜʝʣʴ ʤʦʥʠʪʦʨʠʥʛʘ ï ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʝʭʘ-

ʥʠʟʤʦʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʩʧʦʩʦʙʦʚ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʚʦʟʤʦʞʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʧʣʘʥʠʨʫʝʤʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ; 

- ʈʝʬʣʝʢʩʠʚʥʫʶ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪʩʷ 
ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʨʝʰʝʥʠʡ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʥʝʦʞʠʜʘʥʥʳʭ ʠ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʩʠʪʫʘʮʠʡ. 

 ʊʘʢʞʝ, ʧʦʣʝʤʠʯʝʩʢʠʡ ʜʠʩʢʫʨʩ ʢʘʢ ʬʦʨʤʘ ʦʙ-

ʱʝʥʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʢʦʥʪʨʘʢʪʘ ʤʝʞʜʫ ʣʶʜʴʤʠ ʚ ʧʩʠ-

ʭʦʣʦʛʠʯʝʩʢʦʤ, ʩʦʮʠʦ ï ʢʫʣʴʪʫʨʥʦʤ ʠ ʩʦʮʠʘʣʴʥʦʤ 

ʦʪʥʦʰʝʥʠʠ.  

 ʂʫʣʴʪʫʨʘ ʚʝʨʪʫʘʣʴʥʦʛʦ (ʠʥʪʝʨʥʝʪ) ʦʙʱʝʥʠʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʘʢʞʝ ʟʥʘʥʠʝ ʨʝʯʝʚʦʛʦ ʵʪʠʢʝʪʘ ʢʘʢ ʩʦ-

ʚʦʢʫʧʥʦʩʪʠ ʧʨʘʚʠʣ ʨʝʯʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʨʠ ʦʙʱʝ-

ʥʠʠ ʩ ʥʦʩʠʪʝʣʷʤʠ ʷʟʳʢʘ, ʚʝʨʙʘʣʴʥʳʝ ʠ ʥʝʚʝʨʙʘʣʴ-

ʥʳʝ ʩʧʦʩʦʙʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ ʯʪʦ ʠʭ ʥʫʞʥʦ ʦʙʫʯʘʪʴ ʚ 

ʧʨʦʮʝʩʩʝ ʠʥʦʷʟʳʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʪ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʘʢʞʝ ʧʨʠʚʝʣʦ 

ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʷʟʳʢʘ ʚ ʦʙʱʝʥʠʠ. 

ʇʨʠʯʝʤ ʵʪʠ ʷʟʳʢʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʦʣʴ ʤʘʩʰʪʘʙʥʳ 

ʠ ʛʣʦʙʘʣʴʥʳ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʣʠʥʛʚʠʩʪʳ ʛʦʚʦʨʷʪ ʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʝʪʝʚʦʛʦ ʠʣʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʷʟʳʢʘ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʥʛʣʦʷʟʳʯʥʦʤʫ ʷʟʳ-

ʢʦʚʦʤʫ ʩʦʦʙʱʝʩʪʚʫ. ʇʦʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʪʝʨʤʠʥʳ, 

ʢʘʢ e-language, e-talk, wired-style, geekspeak, 

netspeak, Internet language ʠ ʧʨʦʯʝʝ. ʇʦʵʪʦʤʫ ʥʘ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝʦʙʭʦʜʠʤʦ ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫ-

ʯʝʥʠʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤ-

ʤʫʥʠʢʘʮʠʠ.  

 ʗʟʳʢ ʀʥʪʝʨʥʝʪʘ ʩʦʚʤʝʱʘʝʪ ʚ ʩʝʙʝ ʧʨʠʟʥʘʢʠ 

ʧʠʩʴʤʝʥʥʦʡ ʠ ʫʩʪʥʦʡ ʨʝʯʠ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʩʦʙ-

ʩʪʚʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʤʠ ʢʦʤʧʴʶ-

ʪʝʨʥʳʤ ʦʙʱʝʥʠʝʤ, ʧʦʵʪʦʤʫ ʷʟʳʢ ʀʥʪʝʨʥʝʪʘ ʷʚʣʷ-

ʝʪʩʷ ʥʦʚʳʤ ʚʠʜʦʤ ʦʙʱʝʥʠʷ, ʥʦʚʳʤ ʪʠʧʦʤ ʜʠʩʢʫʨʩʘ 

ï ʫʩʪʥʦ-ʧʠʩʴʤʝʥʥʳʡ ʜʠʩʢʫʨʩ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʥʦʡ 

ʬʦʨʤʦʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʀʥʪʝʨʥʝʪʝ 

ʷʚʣʷʝʪʩʷ ʧʠʩʴʤʝʥʥʘʷ ʬʦʨʤʘ, ʥʦ ʚʩʝ ʢʘʥʦʥʳ ʧʠʩʴ-

ʤʝʥʥʦʡ ʨʝʯʠ ʟʜʝʩʴ ʧʦʚʩʝʤʝʩʪʥʦ ʥʘʨʫʰʘʶʪʩʷ, ʠ ʦʙ-

ʱʝʥʠʝ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʥʦʩʠʪ ʥʝʬʦʨʤʘʣʴʥʳʡ ʭʘʨʘʢ-

ʪʝʨ. ɽʩʪʴ ʝʱʸ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪ 

ʷʟʳʢ ʀʥʪʝʨʥʝʪʘ ʦʪ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ. ʇʠʩʴʤʝʥʥʘʷ 

ʨʝʯʴ ʚʩʝʛʜʘ ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʘʥʘ, ʦʨʛʘʥʠʟʦʚʘʥʘ, 

ʧʨʦʚʝʨʝʥʘ ʠ ʠʩʧʨʘʚʣʝʥʘ, ʷʩʥʘ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʢ 

ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ ʙʣʠʞʝ ʚʩʝʛʦ ɺʩʝʤʠʨʥʘʷ ʧʘʫʪʠʥʘ, 

ʜʘʣʴʰʝ ʚʩʝʛʦ ʯʘʪʳ ʠ ʚʠʨʪʫʘʣʴʥʳʝ ʤʠʨʳ. ʏʪʦ ʞʝ ʢʘ-

ʩʘʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ, ʪʦ ʩʠʪʫʘʮʠʷ ʜʚʦʷʢʘʷ. 

ʅʝʢʦʪʦʨʳʝ ʣʶʜʠ ʦʪʧʨʘʚʣʷʶʪ ʩʦʦʙʱʝʥʠʷ ʙʝʟ ʧʨʦ-

ʚʝʨʢʠ, ʥʝ ʙʝʩʧʦʢʦʷʩʴ ʦʙ ʦʧʝʯʘʪʢʘʭ, ʦʰʠʙʢʘʭ ʚ ʧʨʘ-

ʚʦʧʠʩʘʥʠʠ, ʜʨʫʛʠʝ ʞʝ, ʥʘʦʙʦʨʦʪ, ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʦ-

ʚʝʨʷʶʪ ʩʚʦʠ ʧʦʩʣʘʥʠʷ, ʜʘʞʝ ʚʥʠʤʘʪʝʣʴʥʝʝ, ʯʝʤ 

ʦʙʳʯʥʳʝ ʧʠʩʴʤʘ. ʗʟʳʢ ʀʥʪʝʨʥʝʪʘ ʙʣʠʟʦʢ ʢ ʪʨʘʜʠ-

ʮʠʦʥʥʦʤʫ ʧʠʩʴʤʫ ʪʝʤ, ʯʪʦ ʚ ʥʸʤ ʦʪʩʫʪʩʪʚʫʶʪ ʚʥʝ-

ʷʟʳʢʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʭʦʪʷ ʪʝʢʩʪ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʩʦ-

ʜʝʨʞʠʪ ʚʠʟʫʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʬʦʪʦʛʨʘ-

ʬʠʠ, ʢʘʨʪʳ, ʜʠʘʛʨʘʤʤʳ, ʘʥʠʤʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʧʦʤʦʛʘʶʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʪʝʢʩʪ. ʗʟʳʢ ʀʥʪʝʨʥʝʪʘ 

ʧʨʦʷʚʣʷʝʪ ʙʦʣʴʰʝ ʩʭʦʜʩʪʚ ʩ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʦʡ 

ʨʝʯʠ. ʗʟʳʢ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ ʙʣʠʞʝ ʚʩʝʭ ʢ ʧʠʩʴ-

ʤʝʥʥʦʡ ʬʦʨʤʝ ʨʝʯʠ, ʷʟʳʢ ʯʘʪʦʚ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʙʦʣʴʰʝ ʚʩʝʭ ʦʪʣʠʯʠʡ ʦʪ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ, ʷʟʳʢ ʞʝ 

ʚʠʨʪʫʘʣʴʥʳʭ ʤʠʨʦʚ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ ʟʘʥʠʤʘʝʪ 

ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʧʦʟʠʮʠʶ. 

 ʗʟʳʢ ʀʥʪʝʨʥʝʪʘ, ʩʦʯʝʪʘʷ ʚ ʩʝʙʝ ʧʨʠʟʥʘʢʠ ʫʩʪ-

ʥʦʡ ʠ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʳ ʨʝʯʠ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʠʭ. 

ʕʪʦ ʩʨʝʜʩʪʚʦ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʦʞʝʪ ʜʝʣʘʪʴ ʪʦ, ʯʪʦ 

ʜʨʫʛʠʝ ʩʨʝʜʩʪʚʘ ʜʝʣʘʪʴ ʥʝ ʤʦʛʫʪ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʝʛʦ ʥʘʜʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʦʚʳʡ ʚʠʜ ʢʦʤʤʫʥʠʢʘ-

ʮʠʠ. ɼ. ʂʨʠʩʪʘʣ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʩʫʱʥʦʩʪʴ ʵʪʦʛʦ 

ʚʠʜʘ ʢʦʤʤʫʥʠʢʘʮʠʠ ʦʨʠʛʠʥʘʣʴʥʦʡ ʬʦʨʤʫʣʦʡ: çʫʩʪ-

ʥʘʷ ʬʦʨʤʘ ʨʝʯʠ + ʧʠʩʴʤʝʥʥʘʷ ʬʦʨʤʘ ʨʝʯʠ + ʧʨʠ-

ʟʥʘʢʠ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʢʦʤʧʴʶʪʝʨʦʤè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʇʀʆ 

ʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʜʥʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʫʱʝʩʪʣʝʥʦ ʥʘ ʪʝʢʩʪʦʚʦʡ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ 

ï ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʙʣʦʛʦʚ. 

 ʊʘʢʞʝ, ʧʦʣʝʤʠʯʝʩʢʠʡ ʜʠʩʢʫʨʩ ʢʘʢ ʬʦʨʤʘ ʦʙ-

ʱʝʥʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʢʦʥʪʨʘʢʪʘ ʤʝʞʜʫ ʣʶʜʴʤʠ ʚ ʧʩʠ-

ʭʦʣʦʛʠʯʝʩʢʦʤ, ʩʦʮʠʦ ï ʢʫʣʴʪʫʨʥʦʤ ʠ ʩʦʮʠʘʣʴʥʦʤ 

ʦʪʥʦʰʝʥʠʠ. ʂʫʣʴʪʫʨʘ ʚʝʨʪʫʘʣʴʥʦʛʦ (ʠʥʪʝʨʥʝʪ) ʦʙ-

ʱʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʘʢʞʝ ʟʥʘʥʠʝ ʨʝʯʝʚʦʛʦ ʵʪʠʢʝʪʘ 

ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʘʚʠʣ ʨʝʯʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʨʠ 

ʦʙʱʝʥʠʠ ʩ ʥʦʩʠʪʝʣʷʤʠ ʷʟʳʢʘ, ʚʝʨʙʘʣʴʥʳʝ ʠ ʥʝʚʝʨ-

ʙʘʣʴʥʳʝ ʩʧʦʩʦʙʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ ʯʪʦ ʠʭ ʥʫʞʥʦ ʦʙʫ-

ʯʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʠʥʦʷʟʳʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʪ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʘʢʞʝ 

ʧʨʠʚʝʣʦ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʷʟʳʢʘ ʚ ʦʙ-

ʱʝʥʠʠ. ʇʨʠʯʝʤ ʵʪʠ ʷʟʳʢʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʦʣʴ ʤʘʩ-

ʰʪʘʙʥʳ ʠ ʛʣʦʙʘʣʴʥʳ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʣʠʥʛʚʠʩʪʳ ʛʦ-

ʚʦʨʷʪ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʝʪʝʚʦʛʦ ʠʣʠ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʷʟʳʢʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʥʛʣʦʷʟʳʯ-

ʥʦʤʫ ʷʟʳʢʦʚʦʤʫ ʩʦʦʙʱʝʩʪʚʫ. ʇʦʷʚʣʷʶʪʩʷ ʪʘʢʠʝ 

ʪʝʨʤʠʥʳ, ʢʘʢ e-language, e-talk, wired-style, 

geekspeak, netspeak, Internet language ʠ ʧʨʦʯʝʝ. ʇʦ-

ʵʪʦʤʫ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝʦʙʭʦʜʠʤʦ ʚʩʝʩʪʦ-

ʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʇʀʆ ʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʜʥʷ ʝʝ 

ʨʝʘʣʠʟʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʣʝʥʦ ʥʘ ʪʝʢʩʪʦʚʦʡ 

ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ï ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʙʣʦ-

ʛʦʚ. 

 

 ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ, ʦʪʨʘʞʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ: 

1) ɺʭʦʞʜʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʠ ʚʳʙʦʨ ʤʝʪʦʜʦʣʦʛʠ-
ʯʝʩʢʠʭ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʘʯʝʩʪʚʝʥ-

ʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

2) ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

3) ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʩ ʫʪʦʯʥʝʥʠʝʤ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʩʩʣʝʜʫ-

ʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪʘ ʠ 
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ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʡ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʳ-

ʙʦʨ ʤʝʪʦʜʠʢ ʠʟʤʝʨʝʥʠʷ; 

4) ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʘʣʠʜʥʦʩʪʠ ʤʦʜʝʣʠ ʚ ʨʝʰʝ-
ʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ; 

5) ʇʨʠʤʝʨʝʥʠʝ ʤʦʜʝʣʠ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʵʢʩ-

ʧʝʨʠʤʝʥʪʝ; 

6) ʉʦʜʝʨʞʘʪʝʣʴʥʘʷ ʠʥʪʝʨʧʨʠʪʘʮʠʷ ʨʝʟʫʣʴʪʘ-
ʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ 

ʩʜʝʣʘʪʴ ʧʨʘʚʦʤʝʨʥʳʡ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʤʦʜʝʣʴ 

ʜʦʣʞʥʘ ʦʪʨʘʞʘʪʴ ʧʨʠʟʥʘʢʠ, ʬʘʢʪʳ, ʩʚʷʟʴ, ʦʪʥʦʰʝ-

ʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʷ ʚ ʧʨʦʩʪʦʡ ʠ 

ʥʘʛʣʷʜʥʦʡ ʬʦʨʤʝ, ʫʜʦʙʥʦʡ ʠ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʘʥʘʣʠʟʘ 

ʠ ʚʳʚʦʜʦʚ. ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ 

ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʇʀʆ ʷʚʣʷʶʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʣʦʞʝʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʠʥʦʷʟʳʯʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʫʣʴ-

ʪʫʨʘ ʧʦʥʠʤʘʝʪʩʷ ʩʝʛʦʜʥʷ ʢʘʢ ʦʙʦʙʱʝʥʥʦʝ ʮʠʚʠʣʠ-

ʟʦʚʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʪ.ʝ. ʢʘʢ ʧʨʦʜʫʢʪ ʯʝʣʦʚʝʯʝ-

ʩʢʦʡ ʤʳʩʣʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʢ ʢʫʣʴʪʫʨʝ ʦʙ-

ʱʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʦʧʳʪ ʠ ʥʦʨʤʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʠ 

ʨʝʛʣʘʤʝʥʪʠʨʫʙʱʠʝ ʯʝʣʦʚʝʯʝʩʢʫʶ ʞʠʟʥʴ, ʦʪʥʦʰʝ-

ʥʠʷ ʣʶʜʝʡ ʢ ʥʦʚʦʤʫ ʠ ʠʥʦʤʫ, ʢ ʠʜʝʷʤ, ʩʦʮʠʘʣʴʥʳʤ 

ʬʦʨʤʘʤ ʠ ʤʠʨʦʚʦʟʨʝʥʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ. 
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ɽ.ʉ.ɻʘʚʨʠʣʦʚʘ 

ʉʪʫʜʝʥʪ 

ʌʕʅ, ʅɻʊʋ 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ɸʅɸʃʀɿ ʀ ʆʇʊʀʄʀɿɸʎʀʗ ʈɽɾʀʄʆɺ ʈɸɹʆʊʓ ʂʆʄɹʀʅʀʈʆɺɸʅʅʓʍ ʕʅɽʈɻʆʉʀʉʊɽʄ 

ʇʆ ʂʈʀʊɽʈʀʖ ʄʀʅʀʄʀɿɸʎʀʀ ʊʆʇʃʀɺʅʓʍ ɿɸʊʈɸʊ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʧʣʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥ-

ʮʠʠ (ʊʕʉ) ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

ʩʪʨʘʥʳ. ʅʘ ʜʦʣʶ ʊʕʉ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 64% ʚʩʝʡ 

ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʈʦʩʩʠʠ. ʀʟ-ʟʘ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʛʠʦ-

ʥʦʚ ʈʌ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʊʕʎ 

ʨʘʙʦʪʘʝʪ ʥʘ ʤʘʢʩʠʤʫʤʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝ-

ʥʠʶ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʪʦʧʣʠʚʥʳʝ 

ʠʟʜʝʨʞʢʠ ʥʘ ʊʕʎ ʠ ʫʣʫʯʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙ-

ʩʪʘʥʦʚʢʫ, ʧʨʠʤʝʥʷʝʪʩʷ ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʩ ʛʠʜʨʦ-

ʵʣʝʢʪʨʦʩʪʘʥʮʠʝʡ (ɻʕʉ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʢʨʳʪʴ ʧʠ-

ʢʦʚʳʝ ʥʘʛʨʫʟʢʠ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ ʟʘ ʩʯʝʪ ʤʘʥʝʚʨʝʥ-

ʥʦʩʪʠ ɻʕʉ, ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʪʦʧʣʠʚʦ ʠ 

ʫʤʝʥʴʰʠʪʴ ʚʳʙʨʦʩʳ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʦ-

ʜʝʣʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 

ʩʤʝʰʘʥʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʥʘ ʧʨʠʤʝʨʝ ʅʦʚʦʩʠʙʠʨ-

ʩʢʦʡ ɻʕʉ ʠ ʊʕʎ-2. 

ʂʨʠʪʝʨʠʝʤ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ 

ʊʕʉ ʠ ɻʕʉ ʩʣʫʞʠʪ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʧʝʨʚʠʯ-

ʥʦʛʦ ʵʥʝʨʛʦʨʝʩʫʨʩʘ, ʧʨʠ ʟʘʜʘʥʥʦʡ ʚʳʨʘʙʦʪʢʝ ʵʥʝʨ-

ʛʠʠ.  

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʚ ʨʘʙʦʪʝ ʘʣʛʦʨʠʪʤ ʤʦʞʥʦ ʧʨʠ-

ʤʝʥʠʪʴ ʚ ʨʘʤʢʘʭ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʘʢ ʚʠʨʪʫʘʣʴʥʘʷ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʳʝ ʛʝʥʝʨʘʪʦʨʳ, ʘʢʪʠʚʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʩʠ-

ʩʪʝʤʳ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʥʘʭʦ-

ʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʩʪʨʘʥʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ʩʤʝʰʘʥʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ. 

ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʫʤʤʘʨʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʩʠ-

ʩʪʝʤʝ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʊʕʉ ʠ ɻʕʉ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʨʠʨʦʩʪʦʚ ʨʘʩʭʦʜʘ 

ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ. ɺʣʠʷʥʠʝ ʛʠʜʨʦʩʪʘʥʮʠʠ ʥʘ ʵʪʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʯʠʪʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʜʳ ɚ ʜʣʷ 

ɻʕʉ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʧʨʠʨʦʩʪʘʤʠ ʨʘʩʭʦʜʘ ʫʩʣʦʚʥʦʛʦ 

ʪʦʧʣʠʚʘ ʥʘ ʊʕʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʧʨʠʨʦʩʪʘʤʠ ʨʘʩ-

ʭʦʜʘ ʚʦʜʳ ʥʘ ɻʕʉ. ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʣʶʙʦʡ ɻʕʉ ʩʫ-

ʪʦʯʥʳʡ ʨʘʩʭʦʜ ʛʠʜʨʦʨʝʩʫʨʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʦ-

ʟʥʘʯʥʦ, ʪʦ ʟʘʜʘʯʘ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ 

ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʊʕʉ ʠ ɻʕʉ ʨʝʰʘʝʪʩʷ ʪʘʢʠʤ ʞʝ 

ʦʙʨʘʟʦʤ, ʢʘʢ ʠ ʥʘ ʊʕʉ ʧʨʠ ʟʘʜʘʥʥʦʤ ʨʘʩʭʦʜʝ ʪʦʧ-

ʣʠʚʘ ʥʘ ʦʜʥʦʡ ʠʟ ʥʠʭ.  

ʇʨʦʠʟʚʝʜʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ɻʕʉ (ɚ) ʥʘ ʝʝ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʠ-

ʨʦʩʪ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʚʝ-

ʜʝʥʥʳʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥ-

ʮʠʠ ʧʦ ʫʩʣʦʚʥʦʤʫ ʪʦʧʣʠʚʫ, ʬʦʨʤʫʣʘ (1.11). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʣʦʚʠʝʤ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʩʦʚ-

ʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʊʕʉ ʠ ɻʕʉ ʚ ʩʠʩʪʝʤʝ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʨʘʙʦ-

ʪʘʪʴ ʩ ʥʘʛʨʫʟʢʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʜʠʥʘʢʦʚʳʤ 

ʟʥʘʯʝʥʠʷʤ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʨʠʨʦʩʪʦʚ ʨʘʩʭʦʜʘ ʪʦʧ-

ʣʠʚʘ ʥʘ ʊʕʉ ʠ ʧʨʠʚʝʜʝʥʥʳʭ ʢ ʫʩʣʦʚʥʦʤʫ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʭ ʧʨʠʨʦʩʪʦʚ ʥʘ ɻʕʉ. ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʤʝʰʘʥʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʥʝʦʙʭʦ-

ʜʠʤʦ ʫʯʝʩʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʟʘʜʘʥʥʦʤʫ ʨʘʩʭʦʜʫ 

ʚʦʜʳ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ɻʕʉ. ɼʣʷ ʵʪʦʛʦ ʚʳʧʦʣ-

ʥʷʝʪʩʷ ʚʦʜʥʦʵʥʝʨʛʠʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ (ɺʕʈ), ʘ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ɚ. 

ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ɚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʜʙʦ-

ʨʦʤ, ʜʣʷ ʜʘʥʥʦʡ ɻʕʉ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʚ 

ʪʝʯʝʥʠʠ ʩʫʪʦʢ, ʟʘʚʠʩʷʱʠʤ ʦʪ ʟʘʜʘʥʥʦʛʦ ʩʫʪʦʯʥʦʛʦ 

ʨʘʩʭʦʜʘ ʚʦʜʳ.  

ʉʦʩʪʘʚʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ. 

1. ʋʨʘʚʥʝʥʠʝ ʮʝʣʠ 

minÝÖ=ä ʊʕʉt

t

ʊʕʉtUPU  (1.1) 

min' ÝÖ=ä ɻʕʉt

t

ɻʕʉtUPU  (1.2) 

min'Ý+= UUU  (1.3) 

2. ʋʨʘʚʥʝʥʠʝ ʩʚʷʟʠ 
maxmin)( ʊʕʉʊʕʉʊʕʉʊʕʉʊʕʉ QQQʧʨʠPB ¢¢  (1.4) 

maxmin)( ɻʕʉɻʕʉɻʕʉɻʕʉɻʕʉ QQQʧʨʠPQ ¢¢  (1.5) 

3. ʋʨʘʚʥʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ 

PPP ʊʕʉʊʕʉʊʕʉ <<
maxmin

 (1.6) 

PPP ɻʕʉɻʕʉɻʕʉ <<
maxmin

 (1.7) 

0=-+ PPP ʅʊʕʉɻʕʉ
 (1.8) 

QQ
ɻʕʉʟʘʜʩʨɻʕʉʩʫʪʩʨ .....

=  (1.9) 
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4. ʋʨʘʚʥʝʥʠʝ ʦʧʪʠʤʠʟʘʮʠʠ 

idemUʊʕʉ=  (1.10) 

bq

idemUɻʕʉ

=Ö

=

l

,
 (1.11) 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ 

ʦʙʲʝʤ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʥʝʨʛʠʠ ʥʘ ʊʕʎ ʠ ɻʕʉ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʨʠʨʦ-

ʩʪʘ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʙʲʝʜʠʥʝʥʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ.  

ɺʩʝ ʨʘʩʯʝʪʳ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʜʣʷ ʟʘʜʘʥʥʳʭ ʩʦ-

ʩʪʘʚʦʚ ʨʘʙʦʪʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ 

ʟʘʜʘʥʥʳʤ ʩʦʩʪʘʚʦʤ ʨʘʙʦʪʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ, ʪʘʢ ʢʘʢ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʫʪʷʞʝʣʝʥʥʳʤ ʜʣʷ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʙʳʣʠ ʧʦ-

ʣʫʯʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ 

(ʍʆʇ) ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ ʊʕʎ (ʨʠʩ. 1), ʘ ʪʘʢʞʝ ʨʘʩ-

ʭʦʜʘ ʚʦʜʳ ʥʘ ɻʕʉ (ʨʠʩ. 2). 

  
ʈʠʩ.1. ʍʆʇ ʅʊʕʎ-2 ʜʣʷ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ. ʈʠʩ.2. ʍʆʇ ʅɻʕʉ ʜʣʷ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ. 

ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʟʘʜʘʥʥʳʤ ʨʘʩʭʦʜʦʤ ʚʦʜʳ ʠʟ ʚʦ-

ʜʦʭʨʘʥʠʣʠʱʘ, ʧʦʣʫʯʝʥʥʳʤ ʥʘ ʦʩʥʦʚʝ ɺʕʈ ʦʧʨʝʜʝ-

ʣʠʣʠ , ʯʪʦ ‗ ʚ ʪʝʯʝʥʠʠ ʩʫʪʦʢ ʥʝʠʟʤʝʥʥʘ ʠ ʨʘʚʥʘ

0558,0 . 

ɼʣʷ ʧʦʜʦʙʨʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 0558,0=l  ʥʘ 

ʦʩʥʦʚʝ ʍʆʇ ʊʕʎ ʠ ɻʕʉ ʦʧʨʝʜʝʣʠʤ ʦʙʲʝʤ ʚʳʨʘʙʘ-

ʪʳʚʘʝʤʦʡ ʤʦʱʥʦʩʪʠ. ʇʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʜʣʷ ʧʝʨʚʦʛʦ 

ʯʘʩʘ.  

ɿʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ɻʕʉ ʩʦ-

ʩʪʘʚʣʷʝʪ - 5,186=Nɻʕʉ
 ʄɺʪ, ʠʟ ʥʠʭ 5% (8,88 

ʄɺʪ) ʵʪʦ ʙʘʟʦʚʳʝ ʧʦʧʫʩʢʠ ɻʕʉ. ʇʦ ʨʘʩʭʦʜʥʦʡ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʝ ʦʧʨʝʜʝʣʠʤ ʪʨʝʙʫʝʤʳʡ ʨʘʩʭʦʜ ʚʦʜʳ, ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʤʦʱʥʦʩʪʠ. ʈʘʩʭʦʜ ʚʦʜʳ, 

Q
ɻʕʉ

 ʩʦʩʪʘʚʣʷʝʪ 1230 ʤ3/ʩʝʢ. 

ɿʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʊʕʎ ʩʦ-

ʩʪʘʚʣʷʝʪ - 3,203=Nʊʕʎ
ʄɺʪ. 

ʉʨʘʚʥʠʤ ʧʦʣʫʯʝʥʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ 

Q
ɻʕʉʩʫʪʩʨ ...

 ʩQ
ɻʕʉʟʘʜʩʨ ..
, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʚʦʜ-

ʥʦʵʥʝʨʛʠʪʠʯʝʩʢʦʤ ʨʘʩʯʝʪʝ, ʩ ʫʯʝʪʦʤ ʦʪʢʣʦʥʝʥʠʷ 

5%, 25,1174
..
=Q

ɻʕʉʟʘʜʩʨ
ʤ3/ʩʝʢ. 

ʋʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʟʥʘʯʠʪ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ‗ ʧʦʜʦʙʨʘʥʦ ʚʝʨʥʦ, ʘ ʟʥʘʯʠʪ ʪʘʢʦʝ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ ʷʚʣʷʝʪʩʷ ʥʘʠʚʳʛʦʜ-

ʥʝʡʰʠʤ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʚʝʜʝʤ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

13 ʜʝʢ., ʯʘʩ P ʅʊʕʎʅɻʕʉ 2-+
,ʄɺʪ ɹʘʟʦʚʳʝ ʧʦʧʫʩʢʠ ɻʕʉ  Nʊʕʎ

, ʄɺʪ Nɻʕʉ
, ʄɺʪ ɚ 

1 389,785 8,882 203,257 177,646 0,0558 

2 403,704 8,882 217,023 177,791 0,0558 

3 388,109 8,882 201,276 177,936 0,0558 

4 417,965 8,882 232,198 176,921 0,0558 

5 455,602 8,882 271,357 175,471 0,0558 

6 477,510 8,882 294,331 174,456 0,0558 

7 519,733 8,882 337,772 173,296 0,0558 

8 535,712 8,882 354,512 172,571 0,0558 

9 532,588 8,882 352,150 171,846 0,0558 

10 531,692 8,882 351,405 171,701 0,0558 

11 528,294 8,882 348,616 171,121 0,0558 

12 524,246 8,882 344,873 170,831 0,0558 

0,286

0,287

0,288

0,378

0,3790,38
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13 515,015 8,882 335,946 170,541 0,0558 

14 512,596 8,882 333,680 170,396 0,0558 

15 516,815 8,882 338,051 170,251 0,0558 

16 550,772 8,882 372,161 170,106 0,0558 

17 557,968 8,882 379,509 169,961 0,0558 

18 543,065 8,882 364,757 169,816 0,0558 

19 536,687 8,882 358,532 169,671 0,0558 

20 514,466 8,882 336,615 169,381 0,0558 

21 485,487 8,882 307,941 169,091 0,0558 

22 457,540 8,882 280,146 168,946 0,0558 

23 427,165 8,882 250,076 168,656 0,0558 

24 406,957 8,882 230,325 168,221 0,0558 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʧʦʩʪʨʦʝʥ ʩʫʪʦʯʥʳʡ ʛʨʘʬʠʢ ʥʘʛʨʫʟʢʠ ʵʥʝʨʛʦʦʙʲʝʜʠʥʝʥʠʷ. 

 
ʈʠʩ.3. ʉʫʪʦʯʥʳʡ ʛʨʘʬʠʢ ʥʘʛʨʫʟʢʠ ʵʥʝʨʛʦʦʙʲʝʜʠʥʝʥʠʷ. 

 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʧʦʣʫʯʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʘʛʨʫʟʢʠ ʤʝʞʜʫ ɻʕʉ ʠ ʊʕʎ. ɹʘʟʠʩʥʘʷ ʤʦʱʥʦʩʪʴ ɻʕʉ 

ʩʦʩʪʘʚʣʷʝʪ 8,9 ʄɺʪ ï 1,8 % ʦʪ ʩʫʪʦʯʥʦʛʦ ʛʨʘʬʠʢʘ 

ʥʘʛʨʫʟʢʠ. ʅʘ ʜʦʣʶ ʊʕʎ ʧʨʠʭʦʜʠʪʩʷ 63% ʚ ʧʦʣʫʧʠʢʦ-

ʚʦʡ ʟʦʥʝ. 

ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ɻʕʉ ʠ ʊʕʎ ʧʦʟʚʦʣʷʝʪ ʚʳʪʝʩ-

ʥʠʪʴ ʊʕʎ ʠʟ ʧʠʢʦʚʦʡ ʟʦʥʳ ʠ ʯʘʩʪʠʯʥʦ ʠʟ ʧʦʫʧʠʢʦ-

ʚʦʡ, ʪʝʤ ʩʘʤʳʤ, ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʫʶ ʨʘ-

ʙʦʪʫ ʊʕʎ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ 

ʫʤʝʥʴʰʠʪʴ ʚʳʙʨʦʩʳ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʆʪʯʝʪ ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ɽʕʉ ʈʦʩʩʠʠ ʚ 
2017 ʛʦʜʫ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://so-

ups.ru/fileadmin/files/company/reports/disclosure/2018/

ups_rep2017.pdf  

2. ʅʠʢʠʪʠʥ ʉ.ʅ. ʆʩʥʦʚʳ ʛʠʜʨʦʵʥʝʨʛʠʪʠʯʝʩʢʠʭ 
ʨʘʩʯʸʪʦʚ - ʄ.; ʃ.: ɻʦʩʵʥʝʨʛʦʠʟʜʘʪ, 1959 

3. ɻʦʨʥʰʪʝʡʥ ɺ.ʄ. ʆ ʚʳʙʦʨʝ ʥʘʠʚʳʛʦʜʥʝʡ-
ʰʝʛʦ ʨʝʞʠʤʘ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʳ ʛʠʜʨʦʩʪʘʥʮʠʡ ʩ 

ʪʝʧʣʦʚʳʤʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ/ ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 1951, ˉ2. 

4. ʇʦʜ ʨʝʜ. ɺ.ʄ. ʉʠʥʴʢʦʚʘ ʆʧʪʠʤʠʟʘʮʠʷ ʨʝʞʠ-

ʤʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. -ʂʠʝʚ: ʀʟʜʘʪʝʣʴʩʪʚʦ 
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Abstract. The scientific article is devoted to the role of human capital as a fundamental factor of long-term 

economic growth. The author describes the scenarios of long-term economic growth based on human capital.  
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The necessity of a deeper understanding of pro-

duction factorsô impact and socio-economic and cul-

tural development of the society gave rise to the human 

capital theory. The emergence of the endogenous de-

velopment models was impulsed by the revival of eco-

nomic growth research through óthe endogenizationô of 

Robert Solowôs basic model, which included such fac-

tors of long-term economic growth as saving rate, rate 

of increase in the labour force, level of investment in 

human capital, rate of human capital accumulation.  

This theory is widespread due to the names of two 

Nobel laureates ï Theodore Schultz (1979) and Gary 

Becker (1992). The term óhuman capitalô was defined 

by them as the stock of certain knowledge, habits, so-

cial and personality attributes, including creativity, em-

bodied in the ability to perform labour so as to produce 

economic valueô[1]. 

Today human capital is regarded as the most im-

portant condition of the economical growth mainte-

nance in the country. To assess the quality and the 

quantity of human capital the human development in-

dex (HDI) is used. Calculating HDI includes three ge-

ometric indices: income index, education index and life 

expectancy index. Measurement index is calculated for 

each of them, which represents the quotient of the dif-

ference between the actual index value and the mini-

mum index value and the difference between its maxi-

mum and minimal indices. Thus, thanks to each of the 

three well estimated indices one can receive the most 

precise characteristic of human potential.  

Human development index is annually published 

in the human development report series of the United 

Nations Development Programme (UNDP) and has the 

following formula: 

ὌὈὍ ) Ͻ) Ͻ)   

 

The average annual increase of HDI in different 

periods has made up: 0,88% from 2000 to 2010; 0,47% 

from 2010 to 2017. According to HDI Russia has taken 

the 49 position and has joined the group of countries 

with the high level of human development.  

 

Table 1 

 
Averagelifeexpectancy 

(years) 

Adultliteracyrate 

(%) 

General rate of 

enrolled students 

GNI per capita 

(PPP)  

Maximumindex 71,2 100 100 22 720 

Minimumindex 65,4 0 0 11 540 

Averageindex 70,9 99,5 91,2 17 130 

Source: Russian Federal State Statistics Service (Rosstat),2017 

 

Individual indices are calculated in accordance 

with the following formula:  

Ὅ
ὢ ὢ

ὢ ὢ
 

Thus,  

Ὅ πȟχυ 

Ὅ πȟχω 
Ὅ πȟψχ 

 

Human development index is calculated in the fol-

lowing way:  

 

ὌὈὍ Ὅ ϽὍ ϽὍ

πȟχωϽπȟψχϽπȟχυ πȟψπς 
 

The calculated index demonstrates the high level 

of HDI. Russia is separated from other countries, first 

of all, by the low life expectancy. 

 Let us consider two long-term scenarios of Rus-

siaôs economic growth based on human capital.  

The first one, inertia-conservative scenario, im-

plies economic growth based on the branches of the fuel 

and energy sector (FES) and oil prices impact. It is 

characterized by a moderate rate of economic growth. 

Also structural barriers in human capital development 

and transport infrastructure are kept in high- and me-

dium-technology sectors. One of the sources in this 

economic growth scenario will be the further usage of 

natural resources in the established regime. Russia has 

enormous resource potential, however, taking this path-

way as a long-term perspective cannot provide the high 
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rate of energy resources extraction and the high-tech-

nology production development.  

Apart from that inertia-conservative scenario in-

cludes the full using labour force. On the one hand, it 

may help reduce unemployment and increase an em-

ployment rate. On the other hand, long-term use of la-

bour force without positive population growth leads to 

the labour force exhaustion. Without human capital in-

vestment there may occur weak changes in labour 

productivity, which may influence economic growth. 

Moderate economic growth may be observed in 

this model within the stable situation in the worldôs 

commodity markets. However, because of the unstable 

economic-political situation, high energy resources 

price volatility the long-run forecast is impossible and, 

consequently, the state of economic growth in the coun-

try is unclear.  

It may be pointed out that inertia-conservative sce-

nario is only able to maintain the achieved stage of eco-

nomic development while there is almost no economic 

growth. In the long run the represented scenario may 

cause stagnation, however in the short run it may be 

used as the intermediate stage while preparing to a more 

aggressive one.  

The second óbreakthroughô scenario of economic 

growth in Russia is characterized by the shift to the di-

versified economics with a focus on human capital de-

velopment. Human capital will become the main engine 

for innovations and, due to that, economic efficiency 

will increase. This scenario will allow changing an ex-

tensive commodity-exporting way of the countryôs de-

velopment to industrial and innovative one. Plans for 

intensive economic development will include the per-

fection of the socio-economic sphere of society. The 

emphasis will be made on three HDI components ï ed-

ucation, income rate and life expectancy rate.  

Attention should be given to health care and the 

problem of longevity as the part of living standards in 

our country. Physically health and active population is 

able to provide a higher national income level. The 

breakthrough scenario implies active state interference 

in the perfection of health care system as a means of 

forming the adequate environment of human activity 

for both youth and adults. Also it is expected to build 

new rehabilitation establishments for disabled people 

and perfect the built ones. 

Moreover, the emigration of research personnel, 

or so-called óbrain drainô, is considered as a significant 

factor, which decreases human capital rate in Russia. 

This problem can be solved by increasing scientistsô 

salaries making them higher then they have been 

abroad. In addition, the solution of the problem may be 

the shift to the contractual higher education. The con-

tract provisions point out that receiving free higher ed-

ucation implies that after finishing his or her study a 

specialist has to pay the state back by working in his or 

her homeland. 

Also, the breakthrough scenario means deep inte-

gration of fundamental science and state and private en-

terprises for the purpose of the total scientific inclusion. 

Raising the status of a young scientist and fully quali-

fied scientist may play a positive role in the solution of 

óbrain drainô problem in Russia. The high level of phys-

ical equipment and analytical instruments will also be 

an essential tool and, as a result, Russia will have con-

siderable quality growth in technological and manage-

rial processes.  

Besides óbrain drainô, there is a tendency of de-

crease in the number of technical employees. Thus, of 

the total 1017,7 ths. students from Bachelor, Specialist 

and Master graduates in 2017, the percentage of high 

school graduates according to their specialty makes up: 

physical and mathematical sciences ï 1,5%, natural sci-

ence ï 1,7 %, instrument engineering and optoelectron-

ics ï 0,7%, aircraft and missile and cosmic technologies 

ï 0,5 %, computer science and computer facilities ï 2,6 

% while human sciences ï 15,5%, economics and man-

agement ï 32,5% [2]. 

To equalize the current imbalance in preparing 

specialists it is necessary to implement an operative 

long-term program of stimulating the increase of num-

ber of students in scarce engineering specialties in Rus-

sia. Nowadays only 4% of óAô students choose engi-

neering field and that is why it is essential to solve the 

profile raise problem of engineer labour and make en-

gineering education more prestigious. The problem 

should be solved by high schools in association with 

state and employers. 

To make engineering and technology sectors more 

prestigious it is proposed to raise grants on priority 

fields, change conditions of studying so that students 

could not only receive fundamental knowledge but also 

had an opportunity to generate new concepts and apply 

them; attention should be paid to the early professional 

orientation, beginning from higher grades at schools, 

by increasing number of mathematics and physics clas-

ses; to motivate future engineers with large-scale pro-

jects; the mass media agitation and propaganda among 

parents and the youth should also be initiated so as to 

stimulate interest of graduates in choosing scarce spe-

cialties.  
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ʋɼʂ 332 

ɽ.ɼ. ɹʘʷʰʝʚʘ 

ʉʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʉɻʕʋè 

ɻ. ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʉʀʊʋɸʎʀʗ ɺ ʉɽʂʊʆʈɽ ʉ2ɸ ɺ ʈʆʉʉʀʀ 

 

ʈʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʩʝʢʪʦʨʘ ʉ2ɸ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʥʘʩʝʣʝʥʠʷ ʠ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ (ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ) ʚ 

ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥ-

ʪʦʤ ʨʘʟʚʠʪʠʷ ʜʝʤʦʢʨʘʪʠʠ ʚ ʈʦʩʩʠʠ. ʄʥʝʥʠʝ ʥʘʩʝʣʝ-

ʥʠʷ, ʩʦʛʣʘʩʠʝ ʠʣʠ ʥʝʩʦʛʣʘʩʠʝ ʩ ʧʨʠʥʠʤʘʝʤʳʤʠ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʨʝʰʝʥʠʷʤʠ ʠ ʠʥʠʮʠʘʪʠ-

ʚʘʤʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ʉʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ˉ 131-ʌɿ ʦʪ 

06.10.2003 "ʆʙ ʦʙʱʠʭ ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ" ʧʨʦʷʚʣʝʥʠʷʤʠ ʛʨʘʞʜʘʥʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʝ-

ʣʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ: ʤʝʩʪʥʳʝ ʨʝʬʝʨʝʥʜʫʤʳ, ʦʨʛʘʥʠ-

ʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʚʳʙʦʨʦʚ, ʛʦʣʦ-

ʩʦʚʘʥʠʝ ʧʦ ʦʪʟʳʚʫ ʜʝʧʫʪʘʪʦʚ, ʦʧʨʦʩ ʥʘʩʝʣʝʥʠʷ, 

ʟʘʢʦʥʦʪʚʦʨʯʝʩʢʘʷ ʠʥʠʮʠʘʪʠʚʘ ʥʘʩʝʣʝʥʠʷ ʠ ʜʨ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʙʳʩʪʨʦʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʘʢ-

ʪʫʘʣʠʟʠʨʫʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, ʪʘʢ ʢʘʢ ʚʳʷʚʣʝʥ-

ʥʘʷ ʩʝʛʦʜʥʷ ʣʦʢʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʧʨʠ ʥʝ ʨʝʰʝʥʠʠ ʝʝ 

ʫʞʝ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʤʦʞʝʪ ʧʝʨʝʨʘʩʪʠ ʚ ʩʠʩʪʝʤ-

ʥʳʡ ʢʨʠʟʠʩ, ʘ ʘʢʪʫʘʣʴʥʘʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʥʠʮʠ-

ʘʪʠʚʘ ʤʦʞʝʪ ʫʩʪʘʨʝʪʴ. ʇʦʵʪʦʤʫ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʩʦ-

ʚʨʝʤʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʛʦʩʫʜʘʨ-

ʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʱʝʥʠʷ ʥʘʩʝʣʝ-

ʥʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʟʘ ʩʯʝʪ ʫʩʪʨʘʥʝʥʠʷ 

ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ.  

ɺ ʧʨʦʮʝʩʩʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʚʘʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʠʥʠʮʠʘʪʠʚʳ 

ʛʨʘʞʜʘʥ ʢʘʢ ʥʝʩʪʘʥʜʘʨʪʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʘʢ-

ʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʘ ʪʘʢʞʝ ʠʜʝʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ, ʨʝ-

ʛʠʦʥʘ, ʩʪʨʘʥʳ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʘ ʠ ʚ ʙʫʜʫʱʝʤ ʧʨʠʥʝʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʠ ʩʦʮʠʘʣʴʥʳʝ ʚʳʛʦʜʳ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʝʩʦʤʳʝ ʘʨʛʫʤʝʥʪʳ ʚ ʧʦʣʴʟʫ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʘ, ʚʝʨʥʝʝ, 

ʫʯʘʩʪʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ, 

ʬʦʨʤʠʨʫʶʱʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʥʘ ʧʨʘʢʪʠʢʝ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ. ʉʦʛʣʘʩʥʦ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʉ2ɸ ʩʝʛʤʝʥʪʘ [ɸʨʪʝʤʴʝʚ ɻ.ɺ., ɸʤʠʥʦʚ ʀ.ʈ. ɺʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʥʘʩʝʣʝʥʠʷ ʠ ʤʝʩʪʥʦʡ ʚʣʘʩʪʠ: ʩʦʚʨʝʤʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. - 

2016. - ˉ 26. - ʉ 446-449. - ʉ 447] ʧʨʠʯʠʥʳ ʥʠʟʢʦʡ 

ʤʦʪʠʚʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʨʛʘ-

ʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʩʣʝʜʫʶʱʠʝ (ʈʠʩʫʥʦʢ 

1, ʊʘʙʣʠʮʘ 1). 

 
ʈʠʩʫʥʦʢ 1. ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʦʪʩʫʪʩʪʚʠʷ ʤʦʪʠʚʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʢ ʨʘʟʚʠʪʠʶ ʉ2ɸ ʢʦʤʤʫʥʠʢʘʮʠʡ 
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ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪ ʦʧʨʦʩʘ ʥʘʩʝʣʝʥʠʷ ʦ ʧʨʠʯʠʥʘʭ ʥʠʟʢʦʡ ʤʦʪʠʚʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʝʛʤʝʥʪʝ ʉ2ɸ 

ʇʨʠʯʠʥʘ ʋʜʝʣʴʥʳʡ ʚʝʩ 

ʚ ʦʪʚʝʪʘʭ 

ɿʘʥʷʪʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʘ ʨʘʙʦʪʝ ʠ ʜʦʤʘ 45,60% 

ʆʪʩʫʪʩʪʚʠʝ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ 13,90% 

ɺʦʟʨʘʩʪ 10,70% 

ʉʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʥʝ ʧʦʟʚʦʣʷʶʱʝʝ ʧʨʦʷʚʣʷʪʴ ʠʥʠʮʠʘʪʠʚʫ  8,70% 

ʅʝʛʘʪʠʚ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʢ ʠʥʠʮʠʘʪʠʚʘʤ ʥʘʩʝʣʝʥʠʷ 7,90% 

ʅʝʫʚʝʨʝʥʥʦʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʩʬʝʨʝ ʉ2ɸ 5,20% 

ʆʪʩʫʪʩʪʚʠʝ ʣʠʯʥʳʭ ʢʘʯʝʩʪʚ ʠʥʠʮʠʘʪʦʨʘ (ʦʪʩʫʪʩʪʚʠʝ ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʩʪʠ, ʭʘʨʠʟʤʳ, 

ʛʦʪʦʚʥʦʩʪʠ ʫʙʝʞʜʘʪʴ) 

3,80% 

ʅʝʭʚʘʪʢʘ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʫ ʥʘʩʝʣʝʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʠʮʠʘʪʠʚ 2,70% 

ʆʪʩʫʪʩʪʚʠʝ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʞʠʪʝʣʝʡ 1,50% 

  

ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʦʤʫ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʤʘ-

ʪʝʨʠʘʣʫ, ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʘʩʝʣʝʥʠʝʤ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ 

ʥʦʩʷʪ ʩʫʙʲʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ: ʥʝʭʚʘʪʢʘ ʚʨʝʤʝʥʠ, 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʣʠʯʥʳʭ ʢʘʯʝʩʪʚ, ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ, ʥʝʫʚʝʨʝʥʥʦʩʪʴ ʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʠʥʠʮʠʘʮʠʠ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠ 

ʜʘʞʝ ʚʦʟʨʘʩʪ. ʉʫʤʤʘʨʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʝʨʝʯʠʩ-

ʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʪʥʝʩʝʥʥʳʭ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʢ ʩʫʙʲʝʢʪʠʚʥʳʤ, ʩʦʩʪʘʚʣʷʝʪ 83,40%. ʉʯʠʪʘʝʤ, ʯʪʦ ʢ 

ʦʙʲʝʢʪʠʚʥʳʤ ʬʘʢʪʦʨʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʷ ʠ ʥʝʞʝʣʘʥʠʝ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ (ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ) ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ. ʋʜʝʣʴʥʳʡ 

ʚʝʩ ʧʦʩʣʝʜʥʝʡ ʧʨʠʯʠʥʳ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 7,90%, ʯʪʦ 

ʥʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʝʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʨʝʟʫʣʴʪʘʪ, ʘ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʦʪʨʘʞʘʶʪ ʦʙʱʝ-

ʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ, ʘ ʥʝ ʬʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟ-

ʤʝʨʝʥʠʡ (ʚ ʩʠʣʫ ʩʧʝʮʠʬʠʢʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦ-

ʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʘʣʘʞʠʚʘʥʠʝ ʢʦʤʤʫ-

ʥʠʢʘʮʠʠ ʚ ʬʦʨʤʘʪʝ ʉ2ɸ ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʨʝʦʜʦʣʝ-

ʥʠʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʢʦ-

ʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʛʨʘʞʜʘʥʩʢʠʭ ʠʥʠʮʠʘʪʠʚ, ʟʘʢʣʶʯʘ-

ʶʱʝʝʩʷ ʚ ʘʜʘʧʪʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʤʤʝʨʮʠʠ ʚ ʩʝʢʪʦʨʝ ʉ2ɸ. 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚ ʨʘʙʦʪʝ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʦʨʛʘʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʜʝʣʷʶʪ ʮʠʬʨʦʚʠ-

ʟʘʮʠʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʝʢʪʦʨʝ ʉ2ɸ. ʊʘʢ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʦʝʢʪʳ ʥʘ ʬʝʜʝʨʘʣʴ-

ʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. 

ʂʨʫʧʥʝʡʰʠʤ ʧʨʦʝʢʪʦʤ ʩʝʛʤʝʥʪʘ ʉ2ɸ ʠ G2C 

ʷʚʣʷʝʪʩʷ ʩʘʡʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ. ʉʦʛʣʘʩʥʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʶ, ʧʨʦʚʝʜʝʥʥʦʤʫ ɹʦʩʪʦʥʩʢʦʡ ʢʦʥʩʘʣʪʠʥ-

ʛʦʚʦʡ ʛʨʫʧʧʦʡ [ʈʦʩʩʠʷ ʦʥʣʘʡʥ: ʯʝʪʳʨʝ ʧʨʠʦʨʠʪʝʪʘ 

ʜʣʷ ʧʨʦʨʳʚʘ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ. ʈʝʞʠʤ ʜʦ-

ʩʪʫʧʘ: http://image-src.bcg.com/Images/Russia-

Online_tcm27-178074.pdf], ʜʦʣʷ ʛʨʘʞʜʘʥ, ʧʦʩʪʦ-

ʷʥʥʦ ʠʩʧʦʣʴʟʫʶʱʠʭ ʜʘʥʥʳʡ ʧʦʨʪʘʣ ʜʦʩʪʠʛʣʘ ʚ 

2016 ʛʦʜʫ 51,3% ʥʘʩʝʣʝʥʠʷ, ʧʨʦʪʠʚ 39,6% ʚ ʧʨʝʜʳ-

ʜʫʱʝʤ ʧʝʨʠʦʜʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʩʦ-

ʩʪʘʚʠʣ ʧʦʨʷʜʢʘ 30%, ʯʪʦ ʧʦ ʜʘʥʥʳʤ ʘʚʪʦʨʦʚ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʨʦʠʟʦʰʣʦ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʧʦʧʫʣʷʨʥʦ-

ʩʪʠ ʜʘʥʥʦʛʦ ʧʦʨʪʘʣʘ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʜʦʣʷ 

ʥʘʩʝʣʝʥʠʷ, ʧʦʣʫʯʘʶʱʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʩʣʫʛʠ 

ʦʥʣʘʡʥ, ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʙʣʠʟʢʘ ʢ 95%.  

ʊʘʢʞʝ, ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʚ ʩʝʛʤʝʥʪʝ G2C, ʘ 

ʪʘʢʞʝ ʉ2ɸ ʧʦʣʴʟʫʝʪʩʷ ʧʦʨʪʘʣ ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʣʦʛʦ-

ʚʦʡ ʩʣʫʞʙʳ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʜʘʥʥʦʛʦ 

ʧʦʨʪʘʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʟʨʝʟʝ ʠʥʪʝʨʝʩʦʚ ʢʣʶʯʝʚʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ: ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ, ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ. ʆʥʘ ʧʦʟʚʦ-

ʣʷʝʪ ʫʟʥʘʪʴ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚ ʥʘʣʦʛʦʚʦʤ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʝ, ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ ʰʘʙʣʦʥʳ ʜʦʢʫʤʝʥʪʦʚ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʭ ʫʩʣʫʛ ʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʣʘʪʝʞʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʧʨʦʚʝʩʪʠ 

ʦʥ-ʣʘʡʥ ʦʧʣʘʪʳ, ʧʦ ʩʨʝʜʩʪʚʘʤ ʣʠʯʥʦʛʦ ʢʘʙʠʥʝʪʘ 

ʫʟʥʘʪʴ ʩʦʩʪʦʷʥʠʝ ʨʘʩʯʝʪʦʚ, ʧʨʦʚʝʩʪʠ ʩʚʝʨʢʫ ʚʟʘʠ-

ʤʦʨʘʩʯʝʪʦʚ, ʫʟʥʘʪʴ ʦ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʠʣʠ ʧʝʨʝʧʣʘʪʝ. 

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʜʘʥʥʦʛʦ ʧʦʨʪʘʣʘ ʨʝʘ-

ʣʠʟʦʚʘʥʘ ʯʝʨʝʟ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʚʦʧʨʦʩ ʚ ʠʥ-

ʩʧʝʢʮʠʠ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʳ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ 

(ʨʘʡʦʥʥʳʝ, ʛʦʨʦʜʩʢʠʝ, ʦʙʣʘʩʪʥʳʝ, ʬʝʜʝʨʘʣʴʥʳʝ), ʘ 

ʪʘʢʞʝ ʧʦʜʘʪʴ ʟʘʷʚʣʝʥʠʷ, ʜʝʢʣʘʨʘʮʠʠ, ʜʦʢʫʤʝʥʪʳ 

ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘ-

ʪʝʣʷ ʠʣʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ, ʯʪʦ ʧʨʠʟʚʘʥʦ ʫʧʨʦ-

ʩʪʠʪʴ, ʫʩʢʦʨʠʪʴ ʠ ʫʩʪʨʘʥʠʪʴ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʝ ʙʘʨʴ-

ʝʨʳ, ʯʪʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʤʘ-

ʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʶ 

ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ʌʝʜʝʨʘʣʴʥʳʡ ʧʦʨʪʘʣ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʚʪʦ-

ʤʦʙʠʣʴʥʦʡ ʠʥʩʧʝʢʮʠʠ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠ-

ʨʫʝʪ ʚ ʨʘʤʢʘʭ ʩʝʢʪʦʨʦʚ G2C ʠ ʉ2ɸ. ʇʦ ʘʥʘʣʦʛʠʠ ʩ 

ʩʘʡʪʦʤ ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʳ ʚ ʥʝʤ ʨʝʘ-

ʣʠʟʦʚʘʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʬʫʥʢ-

ʮʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ: 

¶ ʦʟʥʘʢʦʤʣʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʜʦʨʦʞʥʦʛʦ ʜʚʠ-
ʞʝʥʠʷ ʩ ʇɼɼ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʥʠʭ; 

¶ ʧʨʦʧʘʛʘʥʜʫ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʰʢʦʣʴʥʠʢʦʚ; 

¶ ʨʘʟʲʷʩʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʧʦʣʫʯʝʥʠʷ ʨʷʜʘ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʦʢʘʟʳʚʘʝʤʳʭ ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʠʥʩʧʝʢʮʠʝʡ. 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʬʫʥʢʮʠʷ ʪʘʢʞʝ ʚʳʧʦʣʥʷ-

ʝʪʩʷ ʯʝʨʝʟ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʧʨʘʚʢʠ ʦʬʠʮʠʘʣʴʥʳʭ ʟʘ-

ʧʨʦʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʨʪʘʣ ʩʦʜʝʨʞʠʪ ʩʝʨʚʠʩʳ, ʩʧʦ-

ʩʦʙʥʳʝ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʧʨʝʩʪʫʧʥʦʩʪʠ ʚ ʩʬʝʨʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ: 

"ʇʨʦʚʝʨʢʘ ʘʚʪʦʤʦʙʠʣʷ", "ʇʨʦʚʝʨʢʘ ʚʦʜʠʪʝʣʷ". 

ʉʤʝʞʥʳʤ ʩ ʧʦʨʪʘʣʦʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʚʪʦ-

ʤʦʙʠʣʴʥʦʡ ʠʥʩʧʝʢʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʦʤ 
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ʷʚʣʷʝʪʩʷ "ɹʝʟʦʧʘʩʥʳʝɼʦʨʦʛʠ.ʈʌ", ʨʘʙʦʪʘʶʱʠʡ ʚ 

ʩʝʛʤʝʥʪʝ ʉ2ɸ ʠ ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʦʟʜʘʥʠʝ ʢʦʤʤʫ-

ʥʠʢʘʮʠʦʥʥʦʡ ʧʣʦʱʘʜʢʠ ʦʨʛʘʥʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʥʘʩʝʣʝʥʠʷ. 

ʄʝʭʘʥʠʟʤ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʘʯʝ ʠʥʠʮʠʘ-

ʪʠʚʳ ʥʘ ʩʘʡʪʝ, ʨʘʩʩʤʦʪʨʝʥʠʠ ʝʝ ʢʦʤʧʝʪʝʥʪʥʳʤ ʦʨ-

ʛʘʥʦʤ ʩ ʜʘʣʴʥʝʡʰʝʡ ʧʫʙʣʠʢʘʮʠʝʡ ʦʪʚʝʪʘ ʥʘ ʩʘʡʪʝ ʚ 

ʨʝʞʠʤʝ ʦʙʱʝʛʦ ʜʦʩʪʫʧʘ. ʆʯʝʚʠʜʥʦ, ʜʘʥʥʳʡ ʧʨʦʝʢʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʢʨʳʚʘʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʨʘʙʦʪʳ ʦʪ-

ʚʝʪʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʦʧʨʝʜʝʣʷʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʟʘ ʧʨʠʥʷʪʳʝ ʜʝʡʩʪʚʠʷ ʣʠʙʦ ʙʝʟʜʝʡʩʪʚʠʝ, ʯʪʦ ʧʨʠ-

ʟʚʘʥʦ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʴʟʦʚʘʥʠʷ ʜʦʨʦʞ-

ʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺʦʟʤʦʞʥʳʝ ʠʥʠʮʠʘʪʠʚʳ 

ʛʨʘʞʜʘʥ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ: 

- ʢʘʯʝʩʪʚʦ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ; 

- ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ; 

- ʧʘʩʩʘʞʠʨʦʧʝʨʝʚʦʟʢʠ; 

- ʜʦʨʦʞʥʘʷ ʨʘʟʤʝʪʢʘ; 

- ʜʦʨʦʞʥʳʝ ʟʥʘʢʠ ʠ ʩʚʝʪʦʬʦʨʳ; 

- ʧʝʰʝʭʦʜʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ; 

- ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ. 

ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʝ ʨʝʩʫʨʩʘ ʩʦ 

ʩʪʦʨʦʥʳ ʥʘʩʝʣʝʥʠʷ ʧʦʩʪʫʧʠʣʦ ʧʦʨʷʜʢʘ 1016 ʠʥʠʮʠ-

ʘʪʠʚʳ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳ-

ʪʠʷ, ʠʟ ʥʠʭ ʨʘʩʩʤʦʪʨʝʥʦ 277 ʠʥʠʮʠʘʪʠʚ, 736 ʠʥʠʮʠ-

ʘʪʠʚ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʘʜʠʠ ʨʘʩʩʤʦʪʨʝʥʠʷ, 3 ʠʥʠʮʠʘ-

ʪʠʚʘʤ ʙʳʣʦ ʦʪʢʘʟʘʥʦ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ 

[ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ: ɹʝʟʦʧʘʩʥʳʝɼʦʨʦʛʠ.ʈʌ. 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://xn--

80abhddbmm5bieahtk5n.xn--p1ai/statistic]. ʊʘʢʞʝ ʚ 

ʨʘʤʢʘʭ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʩʪʘ-

ʚʠʪʴ ʪʦʧ-10 ʩʘʤʳʭ ʘʢʪʠʚʥʳʭ ʨʝʛʠʦʥʦʚ ʚ ʦʙʣʘʩʪʠ ʦʪ-

ʧʨʘʚʢʠ ʠʥʠʮʠʘʪʠʚ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2. ʊʦʧ-10 ʘʢʪʠʚʥʳʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʠʮʠʘʪʠʚ ʚ ʦʙʣʘʩʪʠ 

ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ˉ ʧ/ʧ ʉʫʙʲʝʢʪ ʈʌ ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʘʥʥʳʭ ʠʥʠʮʠʘʪʠʚ 

1 ʄʦʩʢʚʘ 157 

2 ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 91 

3 ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 69 

4 ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 54 

5 ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 46 

6 ʈʷʟʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 34 

7 ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ 28 

8 ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 28 

9 ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 25 

10 ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 21 

 

ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 2 ʜʘʥʥʳʤ, 

ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʨʝʛʠʦʥʦʤ ʷʚʣʷʝʪʩʷ ʄʦʩʢʚʘ ʠ 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʳ-

ʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʷʜʘ ʨʝʛʠʦʥʦʚ, ʧʨʦʷʚʣʷʝʤʫʶ ʥʝ 

ʪʦʣʴʢʦ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ, ʥʦ ʠ ʚ ʇʦ-

ʚʦʣʞʴʝ, ʥʘ ʋʨʘʣʝ ʠ ʉʠʙʠʨʠ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʧʦʟʠʪʠʚ-

ʥʳʤ ʩʠʛʥʘʣʦʤ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ 

ʛʦʪʦʚʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚʩʝʡ ʩʪʨʘʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʥʩʪʨʫʤʝʥʪʳ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʩʝʢʪʦʨʝ ʉ2ɸ ʠ ʧʨʠ-

ʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʳʟʳʚʘʝʪ 

ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ɽʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳ ʚ ʩʬʝʨʝ ʟʘʢʫʧʦʢ. ʅʘ ʜʘʥʥʦʤ ʧʦʨʪʘʣʝ ʤʦʞʥʦ ʚ 

ʩʚʦʙʦʜʥʦʡ ʬʦʨʤʝ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʪʠ-

ʩʪʠʢʦʡ ʧʦ ʨʘʟʤʝʱʝʥʥʳʤ ʟʘʢʫʧʢʘʤ, ʠʭ ʩʫʤʤʦʡ, ʠʥʠ-

ʮʠʘʪʦʨʘʤ, ʫʩʣʦʚʠʷʤ ʠ ʧʦʙʝʜʠʪʝʣʷʤ ʧʨʦʚʦʜʠʤʳʭ ʟʘ-

ʢʫʧʦʢ, ʪʝʥʜʝʨʦʚ, ʢʦʥʢʫʨʩʦʚ. ʅʘ ʜʘʥʥʦʤ ʧʦʨʪʘʣʝ ʬʠ-

ʟʠʯʝʩʢʦʝ ʣʠʮʦ ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ 

ʦʙʷʟʘʪʝʣʴʥʦʤ ʦʙʱʝʩʪʚʝʥʥʦʤ ʦʙʩʫʞʜʝʥʠʠ ʟʘʢʫʧʦʢ, 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʛʦ ʩʦʛʣʘʩʥʦ ʩʪ. 20 ʌʝʜʝʨʘʣʴ-

ʥʦʛʦ ʟʘʢʦʥʘ ˉ 44-ʌɿ ʦʪ 05.04.2013 ʛ. "ʆ ʢʦʥʪʨʘʢʪ-

ʥʦʡ ʩʠʩʪʝʤʝ ʚ ʩʬʝʨʝ ʟʘʢʫʧʦʢ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩʣʫʛ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴ-

ʥʳʭ ʥʫʞʜ" ʤʦʛʫʪ ʙʳʪʴ ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʧʣʘʥʳ 

ʟʘʢʫʧʦʢ, ʫʩʣʦʚʠʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ, ʜʦʢʫʤʝʥʪʘʮʠʶ 

ʣʠʙʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ ʠʭ ʦʪʤʝʥʝ. ɺʘʞʥʦ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʨʷʜ ʟʘʢʫʧʦʢ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʳ 

ʙʝʟ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʧʨʦʷʚʣʝʥʠʶ ʠʥʠʮʠʘʪʠʚ ʛʨʘʞʜʘʥ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʥ-

ʥʳʡ ʧʦʨʪʘʣ ɻʝʥʝʨʘʣʴʥʦʡ ʧʨʦʢʫʨʘʪʫʨʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʨʪʘʣʘ ʧʨʝʜʦʩʪʘʚ-

ʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʨʘʚʦʚʦʡ ʠʥ-

ʬʦʨʤʘʮʠʝʡ, ʩʪʘʪʠʩʪʠʢʦʡ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʝʜʠʥʳʤ 

ʨʝʝʩʪʨʦʤ ʧʨʦʚʝʨʦʢ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 

ʬʦʨʤʝ ʚʝʜʝʪʩʷ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʟʘʷʚʣʝʥʠʡ ʦʪ ʥʘʩʝ-

ʣʝʥʠʷ (ʠʥʪʝʨʥʝʪ-ʧʨʠʝʤʥʘʷ), ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʦʚʘʥ 

ʩʝʨʚʠʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʢʦʨʨʫʧ-

ʮʠʠ. 

ɸʢʪʫʘʣʴʥʳʤ ʧʨʦʝʢʪʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʉ2ɸ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʠ-

ʮʠʘʪʠʚ ʛʨʘʞʜʘʥ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴ-

ʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʥʝʡ ʧʨʦʠʩʭʦʜʠʪ ʘʛʨʝʛʘʮʠʷ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʦʪ ʤʥʦʛʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʫʙʲʝʢʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʜʦʩʪʘʚʣʝ-

ʥʠʷ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ: ʨʝʩʫʨʩʦʩʥʘʙ-

ʞʘʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʧʨʘʚʣʷʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʥʘʩʝʣʝʥʠʝ. ɺ ʨʘʤ-

ʢʘʭ ʜʘʥʥʦʛʦ ʧʦʨʪʘʣʘ, ʧʦʤʠʤʦ ʧʦʣʫʯʝʥʠʷ ʘʢʪʫʘʣʴ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʘʨʠʬʘʭ ʨʝʩʫʨʩʦʩʥʘʙʞʘʶʱʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʠʟʤʝʥʝʥʠʡ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ʧʨʘ-

ʚʘʭ ʠ ʦʙʷʟʘʥʥʦʩʪʷʭ ʫʯʘʩʪʥʠʢʦʚ ʞʠʣʠʱʥʦ-ʢʦʤʤʫ-

ʥʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʛʨʘʞʜʘʥʝ ʠʤʝʶʪ ʧʨʘʚʦ ʚ ʨʝ-

ʞʠʤʝ ʦʥ-ʣʘʡʥ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʙʦʪʘʤʠ 



ζ{/L¢9/Ibh[hD¸η Ѕ10/2018 59 

 

ʠ ʫʩʣʫʛʘʤʠ ʧʦ ʜʦʤʫ, ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʨʝʡ-

ʪʠʥʛʘ ʫʧʨʘʚʣʷʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʙʩʫʞʜʘʪʴ ʘʢʪʫ-

ʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʚ ʩʬʝʨʝ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʬʦʨʫʤʘʭ, ʫʯʘʩʪ-

ʚʦʚʘʪʴ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʛʦʣʦʩʦʚʘʥʠʷʭ ʚ ʨʘʤʢʘʭ ʦʙ-

ʱʠʭ ʩʦʙʨʘʥʠʡ. 

ʈʘʟʚʠʪʠʝ ʠʥʪʝʨʥʝʪ-ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʨʝʛʠʦ-

ʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ 

ʥʘ ʧʨʠʤʝʨʝ ʧʦʨʪʘʣʘ ʕʣʝʢʪʨʦʥʥʘʷ ʨʝʛʠʩʪʨʘʪʫʨʘ, ʩʦ-

ʟʜʘʥʥʦʛʦ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦ-

ʦʭʨʘʥʝʥʠʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2009 ʛʦʜʫ. ɼʘʥʥʳʡ 

ʧʦʨʪʘʣ ʧʦʟʚʦʣʷʝʪ ʟʘʧʠʩʘʪʴʩʷ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʫ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʫʯʨʝʞʜʝʥʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʉʘʤʘʨ-

ʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʨʝʘʣʠʟʦʚʳʚʘʣʩʷ ʩ ʮʝ-

ʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʜʦʙʩʪʚʘ ʧʦʩʝʪʠʪʝʣʝʡ ʙʦʣʴʥʠʮ, ʠ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʢʘʟʳʚʘʝʤʳʭ ʠʤʠ ʫʩʣʫʛ. ʇʦ-

ʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ ʜʘʥʥʦʡ ʠʥʠʮʠʘʪʠʚʳ ʩʪʘʣʦ 

ʩʦʢʨʘʱʝʥʠʝ ʦʯʝʨʝʜʝʡ ʚ ʨʝʛʠʩʪʨʘʪʫʨʫ ʠ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʦʯʝʨʝʜʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 30%. 

ʄʫʥʠʮʠʧʘʣʴʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʝʢʪʳ ʚ 

ʩʬʝʨʝ ʨʘʟʚʠʪʠʷ G2C ʠ ʉ2ɸ ʩʝʢʪʦʨʦʚ ʚʳʨʘʞʘʶʪʩʷ ʚʦ 

ʚʥʝʜʨʝʥʠʠ ʨʝʩʫʨʩʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʥʘʣʘʞʠʚʘʥʠʶ ʢʦʤʤʫʥʠʢʘʮʠʡ ʥʘʩʝʣʝʥʠʷ ʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ. ʊʘʢ, ʧʦʯʪʠ ʢʘʞʜʳʡ ʦʨʛʘʥ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ (ʤʠʥʠʩʪʝʨʩʪʚʘ, ʜʝʧʘʨʪʘʤʝʥʪʳ) 

ʦʙʣʘʜʘʶʪ ʩʝʨʚʠʩʦʤ ʠʥʪʝʨʥʝʪ-ʧʨʠʝʤʥʦʡ, ʚ ʢʦʪʦʨʦʡ 

ʛʨʘʞʜʘʥʠʥ ʤʦʞʝʪ ʟʘʜʘʪʴ ʣʶʙʦʡ ʠʥʪʝʨʝʩʫʶʱʠʡ ʝʛʦ 

ʚʦʧʨʦʩ ʠ ʚ ʪʝʯʝʥʠʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʝʨʠʦʜʘ 

(30 ʜʥʝʡ) ʧʦʣʫʯʠʪʴ ʦʬʠʮʠʘʣʴʥʳʡ ʦʪʚʝʪ. ʉʣʝʜʫʝʪ 

ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʦʢʘʟʳʚʘʝʤʳʭ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʫʩʣʫʛ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʩʝʨʚʠʩʦʚ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʬʦʢʫʩʝ ʠʥʪʝʨʝʩʦʚ ʧʨʦʚʝʨʷʶʱʠʭ ʩʣʫʞʙ. 

ʆʙʦʙʱʘʷ ʧʨʠʚʝʜʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʣʝʜʫʝʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʮʠʬʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʚʷʟʠ ʠ 

ʤʘʩʩʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ʚʣʘʩʪʠ ʚ ʬʦʨʤʘʪʝ G2C ʠ ʉ2ɸ.  

ɺ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʦʡ ʨʘʙʦʪʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦ-

ʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʫ ʤʝʞʜʫ G2C ʠ ʉ2ɸ ʢʦʤʤʫʥʠʢʘ-

ʮʠʷʤʠ. ʊʘʢ, G2C ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʀʥʠʮʠʘʪʦʨʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʚʳ-

ʩʪʫʧʘʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ, ʘ ʦʙʨʘʪʥʘʷ ʨʝʘʢ-

ʮʠʷ (ʦʞʠʜʘʥʠʝ ʜʝʡʩʪʚʠʡ ʩʦ ʩʪʦʨʦʥʳ ʥʘʩʝʣʝʥʠʷ) ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʞʝʣʘʝʤʳʤ ʨʝʟʫʣʴʪʘ-

ʪʦʤ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʌʦʨʤʘʪ ʉ2ɸ ʪʘʢʞʝ ʦʧʠʩʳʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʥʘʩʝʣʝʥʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

G2C, ʠʥʠʮʠʘʪʦʨʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚʳʩʪʫʧʘʝʪ ʥʘʩʝ-

ʣʝʥʠʝ, ʘ ʦʞʠʜʘʥʠʝ ʦʙʨʘʪʥʦʡ ʨʝʘʢʮʠʠ (ʜʝʡʩʪʚʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ) ʩʦʩʪʘʚʣʷʝʪ ʮʝʣʴ 

ʜʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʢʘʢ G2C, ʪʘʢ ʠ ʉ2ɸ ʧʨʦʝʢʪʦʚ ʚ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʦʣʴʰʝ ʨʘʟʚʠʪʦ ʥʘ ʬʝʜʝʨʘʣʴ-

ʥʦʤ ʫʨʦʚʥʝ. ʈʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʉ2ɸ ʧʨʦʝʢʪʦʚ 

ʩʝʛʦʜʥʷ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʯʘʣʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʠʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʨʝʩʫʨʩʳ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʝ ʥʘʩʝʣʝʥʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʜʝʤʦʥʩʪʨʠ-

ʨʫʶʪ ʠʥʪʝʨʝʩ ʢ ʠʭ ʨʘʙʦʪʝ ʦʪ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ, ʯʪʦ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʪʝʢʫʱʠʭ ʪʝʤʧʦʚ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʦ-

ʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝ-

ʥʠʶ ʫʯʘʩʪʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ ʛʦʩ-

ʫʜʘʨʩʪʚʦʤ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʦ-

ʮʚʝʪʘʥʠʷ ʩʪʨʘʥʳ. 
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ʆ.ʉ. ɻʦʣʦʱʘʧʦʚʘ 

ʂ.ʵ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʂʘʣʠʥʠʥʛʨʘʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

ɸ.ɺ. ʂʦʥʠʢ  

ʕʢʦʥʦʤʠʩʪ-ʘʥʘʣʠʪʠʢ ʆʆʆ çʄʝʜʢʦʥè 

ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ʅɽʂʆʊʆʈʓɽ ɸʉʇɽʂʊʓ ʉʊʀʄʋʃʀʈʆɺɸʅʀʗ ʀʅʅɺɽʉʊʀʎʀʆʅʅʆʁ ʀ 

ʀʅʅʆɺɸʎʀʆʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʇʈɽɼʇʈʀʗʊʀʁ ʆʇʂ 

SOME ASPECTS OF STIMULATION  

INNOVATION  AND INNOVATIVE  ACTIVITY  OF OPK ENTERPRISES 

 

ɸʥʥʦʪʘʮʠʷ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʬʠʥʘʥʩʦʚʦʝ, ʥʘʣʦʛʦʚʦʝ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ, ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ ʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʧʨʦʙʣʝʤ 

ʠ ʩʧʝʮʠʬʠʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤ ʠ ʩʧʝʮʠʬʠʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʨʘʟʨʝʟʝ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʚʠʪʠʷ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʛʝʥʝʨʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʧʨʝʜʧʨʠʷʪʠʡ ʆʇʂ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʠʭ ʠ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʉʪʠ-

ʤʫʣʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʟʜʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʠʥʥʦʚʘ-

ʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. ʄʝʭʘʥʠʟʤ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʣʦʞʝʥ ʯʝʨʝʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʦʮʝʥʢʫ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʧʨʠʥʮʠʧʦʚ ʬʠʥʘʥʩʦʚʦʛʦ, 

ʥʘʣʦʛʦʚʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ. 
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ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴ-

ʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʂʣʶʯʝ-

ʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʈʦʩʩʠʠ ʚ ʯʘʩʪʠ ʠʥʥʦʚʘʮʠʦʥ-

ʥʦʛʦ ʨʘʟʚʠʪʠʷ ʷʚʣʷʶʪʩʷ: 

 - ʫʩʢʦʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʤʠʨʦ-

ʚʦʡ ʵʢʦʥʦʤʠʢʠ;  

- ʫʩʠʣʝʥʠʝ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʢʦʥʢʫʨʝʥʪʥʦʡ 

ʙʦʨʴʙʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʫʶ ʨʘʙʦʯʫʶ ʩʠʣʫ ʠ ʠʥʚʝʩʪʠʮʠʠ, ʧʨʠʚʣʝʢʘʶ-

ʱʠʝ ʚ ʧʨʦʝʢʪʳ ʥʦʚʳʝ ʟʥʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʦʤʧʝ-

ʪʝʥʮʠʠ, ʪʦ ʝʩʪʴ ʟʘ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ [1]. 

ʅʘʯʠʥʘʷ ʩ 90-ʭ ʛʦʜʦʚ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʙʳʣʠ ʧʨʠʥʷʪʳ ʠ ʚʚʝʜʝʥʳ ʚ ʜʝʡ-

ʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʦ - ʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥʪʳ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠ-

ʦʥʥʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʧʨʠʥʷʪʘ ʩʪʨʘʪʝʛʠʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʩʥʦ-

ʚʳʚʘʶʱʘʷʩʷ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ. ɼʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʦʨʠʪʝʪ-

ʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʨʦʩ-

ʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʪ.ʝ. ʩʤʝʱʘʝʪ ʘʢʮʝʥʪ ʩ ʩʳʨʴʝ-

ʚʳʭ ʦʪʨʘʩʣʝʡ ʥʘ ʨʳʥʢʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʠ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʫʩʣʫʛ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʜʦʣʠ ɺɺʇ 

[3]. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʬʠʥʘʥʩʦʚʦʝ, ʥʘʣʦʛʦʚʦʝ, ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ, ʤʫʥʠʮʠ-

ʧʘʣʴʥʦʤ ʫʨʦʚʥʝ ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ ʠʭ ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʝʡ, ʧʨʦʙʣʝʤ ʠ ʩʧʝʮʠʬʠʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤ ʠ ʩʧʝʮʠ-

ʬʠʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʨʘʟʨʝʟʝ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [4]. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ [5], 

ʠʥʥʦʚʘʮʠʦʥʥʦ - ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ-

ʥʠʤʘʣʠʩʴ ʪʘʢʠʝ ʫʯʝʥʳʝ ʢʘʢ ɸ.ʄ. ɹʘʙʘʰʢʠʥʘ [6], 

ɸ.ʄ. ʃʠʪʦʚʩʢʠʭ, ʀ.ʂ. ʐʝʚʯʝʥʢʦ, ɺ.ʉ. ɽʬʠʤʦʚ, ɹ.ɸ. 

ʈʘʡʟʙʝʨʛ, ʍ. ʅʦʡʙʘʫʵʨ, ɽ.ɺ. ʉʘʤʦʬʘʣʦʚʘ, ɸ.ɺ. ʉʫ-

ʨʠʥ, ʖ.ɺ. ɺʝʨʪʘʢʦʚʘ [7] , ɽ.ʉ. ʉʠʤʦʥʝʥʢʦ, ʆ.ʇ. 

ʄʦʣʯʘʥʦʚʘ, ɸ.ɸ. ɼʘʛʘʝʚ [8]. 

 ʉʨʝʜʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʦʧʨʦ-

ʩʘʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʁ. ʐʫʤʧʝʪʝʨʘ, ʂ. ɸʣʣʝʥʘ, ʌ. ʂʦʪʣʝʨʘ, ʈ.ʌʝʜʝʨ-

ʤʘʥʘ, B.ɼ. ɻpʠʙoʚʘ, B.ʇ. ɻpyʟʠʥoʚʘ, ʇ.ʅ. ɿʘʚʣʠʥʘ 

[9], ʈ.ɸ. ʌʘʪʭʫʪʜʠʥʦʚʘ, ʃ.ʅ. ʆʛʦʣʝʚʫ, ʆ.ʉ. ʉʫʭʘ-

ʨʝʚʘ, ɸ.ɺ. ɹʘʨʳʰʝʚʫ, ɺ.ɻ. ʄʝʜʳʥʩʢʦʛʦ, ɸ.ʄ. ʄʫ-

ʭʘʤʝʜʴʷʨʦʚʘ, ɺ.ʌ. ʋʢʦʣʦʚʘ, ɺ.ʀ. ɸʚʝʨʯʝʥʢʦʚʘ.  

ɺ ʪʨʫʜʘʭ ɻ.ʗ. ʂʠʧʝʨʤʘʥʘ, ɸ.ʂʘʟʘʢʘ, ʉ.ɻ. ʇʝʧʝ-

ʣʷʝʚʘ, ɼ.ʇ. ʏʝʨʥʠʢʘ [10], ɺ.ɻ. ʇʘʥʩʢʦʚʘ [11], 

ɼ.ʌ.ʊʠʤʦʬʝʝʚʦʡ [12], ʃ.ɺ. ʄʘʢʩʠʤʦʚʦʡ, ʉ.ɼ. ʐʘ-

ʪʘʣʦʚʘ ʘʢʪʫʘʣʠʟʠʨʦʚʘʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤ 

ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʣʦʛʦʚ ʜʣʷ ʩʪʠʤʫʣʠʨʦ-

ʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ.  

ɺ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʰʝʥʦ 

ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ, ʤʝʪʦʜʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʜʥʘʢʦ ʚʦʧʨʦʩ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʦ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠ ʬʦʨʤʫ-

ʣʠʨʦʚʘʥʠʷ ʚʳʚʦʜʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ ʠʥʥʦʚʘ-

ʮʠʦʥʥʦʡ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [13]. 

ɺ ʩʪʨʫʢʪʫʨʝ ʠʥʚʝʩʪʠʮʠʡ ʧʦ ʬʦʨʤʘʤ ʩʦʙʩʪʚʝʥ-

ʥʦʩʪʠ ʢ 2016 ʛʦʜʫ ʧʨʦʠʟʦʰʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝ-

ʥʝʥʠʷ, - ʭʘʨʘʢʪʝʨʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʜʝʣʴ-

ʥʦʛʦ ʚʝʩʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ [14]. 

ɺ ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ 

ʢʘʧʠʪʘʣ (ʪʘʙʣ. 1) ʟʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʜʦʣʷ ʟʘʪʨʘʪ ʥʘ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ ʫʩʪʘʥʦʚʢʫ ʥʦʚʳʭ ʤʘʰʠʥ, ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ 

ʫʨʦʚʥʝ 40 %.  

ʇʨʠ ʵʪʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʘʷ 

ʯʘʩʪʴ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʠʟʥʦʰʝʥʥʦʡ 

49,4% (ʪʘʙʣ. 2). ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʩʬʝʨʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ ʦʙʦʩʪʨʝʥʠʶ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʵʢʦʥʦʤʠʢʝ ʈʦʩ-

ʩʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
 

ʊʘʙʣʠʮʘ 1 ɺʠʜʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ (ʚ ʧʨʦʮʝʥʪʘʭ ) 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʦʜʳ 

1998 1999 2000 2001 2002 2003 2004 
ʀʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ-ʚʩʝʛʦ 100,00 100,00 100,00 100,00 100,00 100,00 100,00 
ɺ ʪʦʤ ʯʠʩʣʝ ʧʦ ʚʠʜʘʤ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ  
ɾʠʣʠʱʘ 

16,3 14,3 11,3 11,4 12,8 11,9 11,7 

ɿʜʘʥʠʷ (ʢʨʦʤʝ ʞʠʣʳʭ) ʠ ʩʦʦʨʫʞʝʥʠʷ 45,1 41,4 43,1 41,8 41,9 42,2 42,5 
ʄʘʰʠʥʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 
ʩʨʝʜʩʪʚʘ 

29,9 36,4 36,6 35,0 38,9 36,6 36,5 

ʇʨʦʯʠʝ 8,7 7,9 9,0 11,8 6,4 9,3 9,3 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʦʜʳ 

2005 2010 2011 2012 2013 2014 2015 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ-ʚʩʝʛʦ 100,00 100,00 100,00 100,00 100,00 100,00 
ʥʝʪ  
ʜʘʥ-
ʥʳʭ 

ɺ ʪʦʤ ʯʠʩʣʝ ʧʦ ʚʠʜʘʤ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ  
ɾʠʣʠʱʘ 

12,0 12,2 12,7 12,2 12,5 15,3  

ɿʜʘʥʠʷ (ʢʨʦʤʝ ʞʠʣʳʭ) ʠ ʩʦʦʨʫʞʝʥʠʷ 40,4 43,3 43,3 44,2 41,5 40,9  
ʄʘʰʠʥʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 
ʩʨʝʜʩʪʚʘ 

41,1 37,9 37,9 37,6 38,8 35,9  

ʇʨʦʯʠʝ 6,5 6,6 6,1 6,0 7,2 7,9  
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ʊʘʙʣʠʮʘ 2. ʇʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ  ( ʚ ʧʨʦʮʝʥʪʘʭ) 

ʇʦʢʘʟʘʪʝʣʠ  

 2005 2010 2011 2012 2013 2014 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʥʦʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, % 3,0 3,7 4,6 4,8 4,6 4,3 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʳʙʳʪʠʷ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, % 1,1 0,8 0,8 0,7 0,7 0,7 

ʉʪʝʧʝʥʴ ʠʟʥʦʩʘ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, % 45,2 47,1 47,9 47,7 48,2 49,4 

 

ɺ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʘʩʭʦʜʘʭ ʧʨʝʜʧʨʠʷʪʠʡ ʫʚʝ-

ʣʠʯʠʚʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʙʳʚʰʝʛʦ ʚ 

ʫʧʦʪʨʝʙʣʝʥʠʠ ʠʤʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭ-

ʥʠʢʠ. 

ʀʤʧʦʨʪ ʙʳʚʰʝʛʦ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ, ʚʦʚʣʝʯʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚ-

ʰʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ ʨʘʩʰʠʨʝʥʠʝ 

ʩʬʝʨʳ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ ʚ 

ʵʢʦʥʦʤʠʢʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʧʦ ʚʳʧʫʩʢʫ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʚ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ ʩʜʝʨʞʠʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ.  

 

ʊʘʢ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʠʤʝʶʱʠʭʩʷ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʩʨʝʜʩʪʚ ʩʦʩʪʘʚʣʷʝʪ 12 ʣʝʪ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʦʪʨʘʞʘʝʪ ʚʟʚʝʰʝʥʥʳʡ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʦʩʥʦʚʥʳʭ 

ʬʦʥʜʦʚ ʠ ʧʦʟʚʦʣʷʝʪ ʥʝʛʘʪʠʚʥʦ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʦʪ-

ʨʘʩʣʝʡ (ʪʘʙʣ. 3) [15]. 

 

ʊʘʙʣʠʮʘ 3 ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʠʤʝʶʱʠʭʩʷ ʥʘ ʢʦʥʝʮ ʛʦʜʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʦʪʨʘʩʣʷʤ ʵʢʦʥʦʤʠʢʠ, ʧʦ 

ʥʝʢʦʤʤʝʨʯʝʩʢʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ (ʧʦ ʧʦʣʥʦʡ ʫʯʝʪʥʦʡ ʩʪʦʠʤʦʩʪʠ, ʚ ʩʤʝʰʘʥʥʳʭ ʮʝʥʘʭ), ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʦʜʳ 

2008 2009 2010 2011 2012 2013 2014 2015 2016 

ʊʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦ ʚʩʝʤ ʦʪʨʘʩ-

ʣʷʤ ʵʢʦʥʦʤʠʢʠ 
11,1 11,4 9,0 11,2 11,3 11,1 10,6 11,0 12,6 

ʚ ʪʦʤ ʯʠʩʣʝ:          

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʦʭʦʪʘ ʠ ʣʝʩʥʦʝ ʭʦ-

ʟʷʡʩʪʚʦ 
11,5 11,5 10,7 10,9 10,8 11,1 10,9 11,8 12,4 

ʈʳʙʦʣʦʚʩʪʚʦ, ʨʳʙʦʚʦʜʩʪʚʦ 10,3 10,4 12,4 11,1 12,8 14,9 15,5 15,2 16,2 

ɼʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 5,9 5,5 5,4 6,3 7,7 8,1 8,5 9,2 8,8 

ʆʙʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 7,2 7,5 7,3 7,8 7,6 8,6 7,8 8,1 8,4 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ, ʛʘʟʘ ʠ ʚʦʜʳ 
13,6 12,3 11,1 10,3 10,2 10,4 10,5 16,4 17,5 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ 12,9 15,6 10,9 16,3 14,9 15,1 15,2 10,7 11,7 

ʆʧʪʦʚʘʷ ʠ ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ; ʨʝʤʦʥʪ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʤʦʪʦʮʠʢ-

ʣʦʚ, ʙʳʪʦʚʳʭ ʠʟʜʝʣʠʡ ʠ ʧʨʝʜʤʝʪʦʚ 

ʣʠʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 

12,1 6,7 7,4 7,2 7,9 7,5 4,6 4,7 4,0 

ɻʦʩʪʠʥʠʮʳ ʠ ʨʝʩʪʦʨʘʥʳ 8,3 8,3 7,6 7,2 7,5 9,2 8,9 9,4 9,9 

ʊʨʘʥʩʧʦʨʪ ʠ ʩʚʷʟʴ 15,4 14,1 9,9 9,5 10,2 10,3 11,2 11,2 11,7 

ʌʠʥʘʥʩʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 5,6 5,2 4,9 5,4 5,4 5,4 4,8 5,8 5,8 

ʆʧʝʨʘʮʠʠ ʩ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝ-

ʩʪʚʦʤ, ʘʨʝʥʜʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ 
12,1 11,9 7,4 11,2 9,7 10,1 10,6 9,9 8,7 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʚʦʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; ʦʙʷʟʘ-

ʪʝʣʴʥʦʝ ʩʦʮʠʘʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

10,5 11,7 9,3 12,0 12,4 12,0 11,2 11,6 13,4 

ʆʙʨʘʟʦʚʘʥʠʝ 11,3 11,1 9,5 10,2 9,6 10,0 10,0 10,2 11,3 

ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʦ-

ʮʠʘʣʴʥʳʭ ʫʩʣʫʛ 
7,9 7,8 7,7 8,0 8,0 8,0 8,3 8,7 8,9 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʨʦʯʠʭ ʢʦʤʤʫʥʘʣʴ-

ʥʳʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʫʩʣʫʛ 

8,2 7,6 7,4 7,2 7,0 7,6 8,0 8,3 8,9 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʵʢʩʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʨ-

ʛʘʥʠʟʘʮʠʡ 
4,5 4,6 6,0 7,9 8,4 9,4 - - - 

 

ʇʦ ʜʘʥʥʳʤ ʬʦʨʤʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ˉ 4-ʠʥʥʦʚʘʮʠʷ "ʉʚʝʜʝʥʠʷ ʦʙ ʠʥ-

ʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ", ˉ 2-ʄʇ 

ʠʥʥʦʚʘʮʠʷ çʉʚʝʜʝʥʠʷ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘ-

ʮʠʷʭ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷè ʚʠʜʥʦ, ʯʪʦ ʜʦʣʷ ʠʥʥʦʚʘ-

ʮʠʦʥʥʦ - ʘʢʪʠʚʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 15 

ʣʝʪ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 9,3% -10,6%.  

ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʠʟ ʛʦʜʦʚʳʭ 

ʦʪʯʝʪʦʚ INSEAD ʠ WIPO [16], ʚ 5ï 6 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʚ 
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ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ. ʇʦ ʟʥʘʯʝʥʠʶ ʛʣʦʙʘʣʴ-

ʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ ʈʦʩʩʠʷ ʚ 2016 ʛʦʜʫ 

ʥʘʭʦʜʠʪʩʷ ʥʘ 43 ʤʝʩʪʝ. ʃʠʜʝʨʘʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠ ʣʝʪ ʦʩʪʘʶʪʩʷ: ʐʚʝʡʮʘʨʠʷ, ʐʚʝ-

ʮʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʉʐɸ, ʌʠʥʣʷʥʜʠʷ, ʉʠʥʛʘ-

ʧʫʨ, ʀʨʣʘʥʜʠʷ, ɼʘʥʠʷ, ʅʠʜʝʨʣʘʥʜʳ, ɻʝʨʤʘʥʠʷ.  

ɺʥʫʪʨʝʥʥʠʝ ʟʘʪʨʘʪʳ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘ-

ʙʦʪʢʠ, ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦ-

ʜʫʢʪʘ ʚ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʝʪ 1% [17]. 

 

ʊʘʙʣʠʮʘ 4 ɺʥʫʪʨʝʥʥʠʝ ʟʘʪʨʘʪʳ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ, ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦ-

ʜʫʢʪʘ ʚ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʧʨʦʮʝʥʪ) 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʦʜʳ 

2010 2011 2012 2013 2014 2015 

ɺʥʫʪʨʝʥʥʠʝ ʟʘʪʨʘʪʳ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ, ʚ ʧʨʦ-

ʮʝʥʪʘʭ ʦʪ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ ʚ ʮʝʣʦʤ ʧʦ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

1,13 1,02 1,05 1,06 1,09 1,13 

 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʵʢʦʥʦʤʠʢʝ ʨʝʛʠʦ-

ʥʦʚ ʈʦʩʩʠʠ ʥʦʩʷʪ ʚʝʩʴʤʘ ʥʝʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ: 

ʧʨʝʢʨʘʱʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʜ-

ʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʠʚʦ-

ʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʘʜʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʥʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʘ ʠʣʠ ʩʪʨʘʥʳ. [18]. 

ɺ ʮʝʣʦʤ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʦʪʝʢʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 

ʢʨʫʧʥʝʡʰʠʭ ʠ ʢʨʫʧʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʀʤʝʥʥʦ, ʦʨʛʘʥʠʟʘʮʠʠ ʆʇʂ ʩʦʭʨʘʥʷʶʪ ʟʥʘʯʠʪʝʣʴ-

ʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʟʘʜʝʣ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦ 

ʨʷʜʫ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʝʨʰʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦ-

ʨʳʚ (ʷʜʝʨʥʳʝ, ʣʘʟʝʨʥʳʝ, ʘʚʠʘʮʠʦʥʥʳʝ, ʢʦʩʤʠʯʝ-

ʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʧʝʮʠʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʩʧʣʘʚʳ 

ʠ ʜʨ.). ʂʨʠʪʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʡ ʙʘʟʳ ʆʇʂ ʥʝ ʪʦʣʴʢʦ ʩʦʚʧʘʜʘʶʪ, ʥʦ ʠ ʟʘ-

ʯʘʩʪʫʶ ʬʦʨʤʠʨʫʶʪ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʮʝʣʦʤ [19]. 

ɺ ʆʇʂ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʝʨʝʜʦ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʝʥʥʦʛʦ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ, ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥ-

ʥʳʝ ʢʘʜʨʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʩʬʝʨʳ [20]. 

ʇʝʨʝʜ ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ 

ʈʦʩʩʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʩʪʘʚʣʝʥʘ ʦʜʥʘ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʟʘʜʘʯ ʢʘʢ ʩʦʟʜʘʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʩʧʦʩʦʙʥʦʡ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʥʘ ʤʠʨʦʚʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʘʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʩʪʠʤʫʣʠ-

ʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʆʇʂ ʯʝʨʝʟ ʦʙʦʨʦʥʥʳʡ ʟʘʢʘʟ. 

ʇʦʜ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʙʦʨʦʥʥʳʤ ʟʘʢʘʟʦʤ, ʩʦ-

ʛʣʘʩʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʌɿ ʦʪ 29.12.2012 N 275-

ʌɿ (ʨʝʜ. ʦʪ 31.12.2017) "ʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʦʙʦ-

ʨʦʥʥʦʤ ʟʘʢʘʟʝ", ʧʦʥʠʤʘʶʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʦʨʤʘ-

ʪʠʚʥʳʤ ʧʨʘʚʦʚʳʤ ʘʢʪʦʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʟʘʜʘʥʠʷ ʥʘ 

ʧʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ, ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ, ʦʢʘʟʘʥʠʝ 

ʫʩʣʫʛ ʜʣʷ ʬʝʜʝʨʘʣʴʥʳʭ ʥʫʞʜ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʙʦʨʦʥʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʧʦʩʪʘʚʢʠ ʧʨʦʜʫʢʮʠʠ ʚ ʦʙʣʘʩʪʠ ʚʦʝʥʥʦ-ʪʝʭʥʠ-

ʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʛʦʩʫʜʘʨ-

ʩʪʚʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʙʷʟʘ-

ʪʝʣʴʩʪʚʘʤʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʌɿ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʥ-

ʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʨʘʟʤʝʱʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʥʥʦʛʦ ʟʘʢʘʟʘ, ʝʛʦ ʦʩʥʦʚʥʳʭ 

ʫʯʘʩʪʥʠʢʦʚ, ʠʭ ʧʨʘʚʘ, ʦʙʷʟʘʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʘʪ 

ʝʛʦ ʙʘʥʢʦʚʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʨʝʘʣʠʟʘʮʠʠ ʠ ʢʦʥ-

ʪʨʦʣʷ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʥʘʨʫʰʝʥʠʝ ʝʛʦ ʠʩʧʦʣʥʝ-

ʥʠʷ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʙʦʨʦʥʥʳʡ ʟʘʢʘʟ ʷʚʣʷʝʪʩʷ 

ʤʦʱʥʳʤ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʆʜʥʘʢʦ, 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʢʦʥʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʝ 

ʟʘʢʫʧʦʢ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʦʙʦʨʦʥʥʦʤʫ ʟʘʢʘʟʫ 

ʛʣʘʚʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴ ʧʦʩʪʘʚʦʢ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʫʯʘʩʪʥʠʢʘʤ ʦ ʥʘʣʠʯʠʠ ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʜʣʷ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ ʤʦʱʥʦʩʪʝʡ, ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʬʠʥʘʥʩʦʚʳʭ ʠ ʪʨʫʜʦ-

ʚʳʭ ʨʝʩʫʨʩʦʚ, ʠʣʠ ʞʝ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʣʘʪʠʪʴ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʝ ʫʩʣʦʚʠʷʤʠ ʢʦʥʪʨʘʢʪʘ ʜʝʥʝʞʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ. ɺ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʥʥʦʛʦ ʟʘʢʘʟʘ ʪʘʢʞʝ ʤʦʞʝʪ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚʳʙʨʘʥʥʳʡ ʛʦʣʦʚʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ 

ʠʩʧʦʣʥʠʪʝʣʴ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʧʨʦ-

ʠʩʭʦʜʠʪʴ ʚ ʬʦʨʤʝ ʢʦʦʧʝʨʘʮʠʠ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʧʨʝʜ-

ʧʨʠʷʪʠʝ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʧʨʦ-

ʜʫʢʮʠʠ ʠʣʠ ʫʩʣʫʛ, ʧʨʠʥʷʪʠʝ ʢʦʥʪʨʘʢʪʘ ʥʘ ʨʝʘʣʠʟʘ-

ʮʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʥʦʛʦ ʟʘʢʘʟʘ 

ʦʙʷʟʘʪʝʣʴʥʦ. ɼʘʥʥʳʝ ʫʩʣʦʚʠʷ ʩʦʟʜʘʶʪ ʩʨʝʜʫ ʙʣʘʛʦ-

ʧʨʠʷʪʥʫʶ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʦʨ-

ʧʦʨʘʮʠʡ. ʅʘʠʙʦʣʝʝ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʈʦ-

ʩʪʝʭ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʢʦʥʲʶʥʢʪʫʨʘ ʚʝʜʝʪ ʢ ʦʙʨʘʟʦ-

ʚʘʥʠʶ ʨʳʥʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʚʭʦʞʜʝʥʠʝ ʚ ʢʦʪʦʨʫʶ 

ʟʘʪʨʫʜʥʝʥʦ ʚʳʩʦʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʨʝʜʧʨʠʷ-

ʪʠʶ, ʫʯʘʩʪʥʠʢʠ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʫʶʪ ʟʘ ʩʯʝʪ ʧʨʷ-

ʤʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʥʝʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ, ʯʪʦ 

ʚʝʜʝʪ ʢ ʚʳʩʦʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʘʥʦʚ ʚʦʝʥʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜ-

ʞʝʪʘ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ ï ʚ ʢʦʥʢʫʨʩʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʥʥʦʛʦ ʫʯʘʩʪʚʫʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʩʧʦʩʦʙʥʳʝ ʚʳʧʦʣʥʠʪʴ ʝʛʦ ʫʩʣʦʚʠʷ, 

ʯʪʦ ʥʝʨʝʜʢʦ ʚʝʜʝʪ ʢ ʟʘʚʳʰʝʥʠʶ ʝʛʦ ʩʪʦʠʤʦʩʪʠ ʠʣʠ 

ʩʨʳʚʫ ʩʨʦʢʦʚ ʝʛʦ ʠʩʧʦʣʥʝʥʠʷ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʩʫʪʩʪʚʫʶʪ ʚʝʩʦʤʳʝ ʩʪʠʤʫʣʳ ʨʘʟʚʠ-

ʪʠʷ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ, ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʢʦʪʦʨʳʭ ʤʦ-

ʞʝʪ ʚʳʩʪʫʧʘʪʴ ʛʨʘʞʜʘʥʩʢʠʡ ʨʳʥʦʢ ʚ ʩʚʷʟʠ ʩ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴʶ ʬʠʥʘʥʩʦʚʦ ʠ ʨʝʩʫʨʩʦʝʤʢʠʭ ʠʥʚʝʩʪʠ-

ʮʠʡ ʜʣʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʥʘ ʙʦʣʝʝ ʨʠʩʢʦʚʳʝ ʥʠʰʠ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʦʩʪʦʷʥʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ ʥʘ ʩʝ-

ʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʧʨʦ-

ʜʫʢʮʠʠ ʥʘʨʷʜʫ ʩ ʩʦʟʜʘʥʠʝʤ ʟʘʜʝʣʘ ʥʘ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ. ʀ ʭʦʪʷ ʩʦʟʜʘʥʥʘʷ ʚ 

2007 ʛʦʜʫ ʫʧʦʤʷʥʫʪʘʷ ʚʳʰʝ ʢʦʤʧʘʥʠʷ ʈʦʩʪʝʭʥʦʣʦ-

ʛʠʠ (ʩ 2014 ʛʦʜʘ ï ʈʦʩʪʝʭ) ʦʙʲʝʜʠʥʠʣʘ ʚ ʩʝʙʝ ʥʘ ʩʝ-

ʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 663 ʧʨʝʜʧʨʠʷʪʠʷ, ʨʷʜ ʢʦʪʦʨʳʭ ʥʘ 
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ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʪʘʜʠʠ ʙʘʥʢʨʦʪ-

ʩʪʚʘ, ʥʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ, ʠʤʝʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʠʩʢ ʫʪʨʘʪʳ ʠʤʫʱʝʩʪʚʘ 

ʠʣʠ ʞʝ ʫʞʝ ʫʪʨʘʪʠʣʠ ʝʛʦ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʛʦʩʢʦʨʧʦʨʘʮʠʠ, ʧʦʢʘʟʳʚʘʚʰʠʝ ʚʳʩʦʢʠʝ 

ʟʥʘʯʝʥʠʷ ʧʨʠʙʳʣʴʥʦʩʪʠ ʥʘʨʷʜʫ ʩ ʬʠʥʘʥʩʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʜʦ ʚʢʣʶʯʝʥʠʷ ʚ ʈʦʩʪʝʭ ʧʨʦʜʦʣʞʠʣʠ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʦ-

ʩʣʝ, ʘ ʫʙʳʪʦʯʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝ ʩʪʘʣʠ ʧʨʠʙʳʣʴ-

ʥʳʤʠ, ʦʜʥʘʢʦ ʚʢʣʶʯʝʥʠʝ ʚ ʩʪʨʫʢʪʫʨʫ ʦʙʝʩʧʝʯʠʣʦ 

ʠʭ ʩʦʭʨʘʥʝʥʠʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʠʭ ʩʦʩʪʦʷ-

ʥʠʷ ʥʝʚʦʟʤʦʞʥʘ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʦʪʢʨʳʪʦʡ ʦʪ-

ʯʝʪʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʮʝʥʠʪʴ ʠʩʪʦʯʥʠʢʠ ʧʦʩʪʫʧ-

ʣʝʥʠʡ, ʙʘʣʘʥʩ ʘʢʪʠʚʦʚ, ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʠ ʩʘʤʦʝ 

ʛʣʘʚʥʦʝ ï ʦʙʲʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʢʘʢ 

ʛʣʘʚʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢ ʠ ʜʦʯʝʨʥʠʭ ʦʙʱʝʩʪʚ. ʇʦ-

ʤʠʤʦ ʵʪʦʛʦ, ʦʪʩʫʪʩʪʚʫʶʪ ʯʝʪʢʠʝ ʧʣʘʥʳ ʧʨʠʚʣʝʯʝ-

ʥʠʷ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʚ ʩʪʨʘʪʝʛʠʠ ʢʦʤʧʘʥʠʠ.  

ɺ ʤʦʥʦʛʨʘʬʠʠ ɽʨʳʛʠʥʘ ʖ.ɺ. ɻʦʣʦʱʘʧʦʚʦʡ 

ʆ.ʉ. ʉʘʘʢʷʥ ɸ.ʄ. çʌʦʨʤʳ ʠ ʤʝʪʦʜʳ ʩʪʠʤʫʣʠʨʦʚʘ-

ʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʆʇʂè ʠʟʣʦʞʝʥʳ ʧʨʠʥʮʠʧʳ ʬʠʥʘʥʩʦʚʦʛʦ, ʥʘʣʦʛʦ-

ʚʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʆʇʂ.  

ʆʜʥʘʢʦ, ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʦʧʝʨʝʞʘʶʱʝʛʦ 

ʨʘʟʚʠʪʠʷ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʛʝʥʝʨʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʠʩ-

ʪʦʯʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʆʇʂ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʠʭ ʠ ʤʘ-

ʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ. ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʟʜʘʥʠʝ ʠ 

ʦʨʛʘʥʠʟʘʮʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦ 

ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. ʄʝʭʘʥʠʟʤ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʩʪʠ-

ʤʫʣʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʟʘʣʦʞʝʥ ʯʝʨʝʟ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʦʮʝʥʢʫ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ 

ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʧʨʠʥʮʠʧʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦ-

ʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘ-
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ʮʠʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʠ 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʆʇʂ.  
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ʉ.ʉ. ʇʝʪʨʦʚ 

ʂ.ʬ.ʤ.ʥ., ʜʦʮʝʥʪ 

ʀʕʇ, ʅʅɻʋ 

ɻ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʆ.ʀ. ʂʘʰʠʥʘ 

ʉʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʀʕʇ, ʅʅɻʋ 

ɻ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ɸ.ɽ. ʉʤʠʨʥʦʚ 

ʄʘʛʠʩʪʨʘʥʪ 

ʀʕʇ, ʅʅɻʋ 

ɻ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʊɽʆʈɽʊʀʏɽʉʂʀʁ ʇʆɼʍʆɼ ʂ ʆʇʀʉɸʅʀʖ ʇʆʊʆʂʆɺ ʂɸʇʀʊɸʃɸ ʅɸ ʌʆʅɼʆɺʆʄ 

ʈʓʅʂɽ: ʅɽʈɸɺʅʆɺɽʉʅɸʗ ʄʀʂʈʆʕʂʆʅʆʄʀʏɽʉʂɸʗ ʄʆɼɽʃʔ 

 

ʊʝʦʨʝʪʠʯʝʩʢʦʤʫ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʠʩʩʣʝ-

ʜʦʚʘʥʠʶ ʦʮʝʥʠʚʘʥʠʷ ʨʠʩʢʦʚʘʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʘʢ-

ʪʠʚʦʚ ʧʦʩʚʷʱʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠ-

ʢʘʮʠʡ (ʩʤ., ʥʘʧʨʠʤʝʨ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʤʦʥʦʛʨʘ-

ʬʠʶ [4]). ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʦʮʝʥʠʚʘʥʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʨʝʰʝʥʠʝʤ ʧʨʦ-

ʙʣʝʤʳ ʚʳʙʦʨʘ ʧʦʨʪʬʝʣʷ ʜʝʨʞʘʪʝʣʷʤʠ ʬʠʥʘʥʩʦʚʳʭ 

ʘʢʪʠʚʦʚ, ʢʦʪʦʨʦʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʪʝʢʘʝʪ ʠʟ ʠʭ 

ʩʧʨʦʩʘ ʥʘ ʪʝ ʠʣʠ ʠʥʳʝ ʨʠʩʢʦʚʘʥʥʳʝ ʘʢʪʠʚʳ ʣʠʙʦ ʙʝ-

ʟʨʠʩʢʦʚʳʝ ʘʢʪʠʚʳ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʚʥʝ ʧʦʣʷ ʟʨʝ-

ʥʠʷ ʦʩʪʘʝʪʩʷ ʪʦʨʛʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʛʨʦʢʦʚ ʨʳʥʢʘ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ, ʠʟʤʝʥʷʷʩʴ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚ ʰʠ-

ʨʦʢʠʭ ʧʨʝʜʝʣʘʭ, ʦʥʘ ʦʧʨʝʜʝʣʷʝʪ ʦʙʲʝʤ ʪʦʨʛʦʚ ʥʘ 

ʙʠʨʞʝ. ɺʦʧʨʦʩ ʦ ʪʦʤ, ʩʚʷʟʘʥʳ ʣʠ (ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ) 

ʪʦʨʛʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʜʠʥʘʤʠʢʘ ʨʳʥʦʯʥʳʭ ʮʝʥ, ʦʪ-

ʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʢʘʢ ʜʣʷ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ ʥʘʫʯʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ.  

ʉ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʲʝʤ ʪʦʨʛʦʚ 

ʘʢʮʠʷʤʠ, ʦʪʥʦʩʠʤʳʡ ʢ ʥʝʢʦʪʦʨʦʤʫ ʧʨʦʤʝʞʫʪʢʫ 

ʚʨʝʤʝʥʠ, ʚ ʪʝʨʤʠʥʘʭ ʥʝʧʨʝʨʳʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʦʣ-

ʞʝʥ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʠʥʪʝʛʨʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʢʘʧʠʪʘʣʘ ʚ ʬʦʥʜʦʚʳʭ ʘʢʪʠ-

ʚʘʭ (ʨʘʟʫʤʝʝʪʩʷ, ʤʦʞʥʦ ʨʘʩʩʫʞʜʘʪʴ ʠ ʦ ʚʩʪʨʝʯʥʦʤ 

ʧʦʪʦʢʝ çʜʝʥʝʞʥʦʛʦè ʢʘʧʠʪʘʣʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʨʳ-

ʥʦʯʥʦʤʫ ʦʙʤʝʥʫ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʝ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʜʠʥʘʤʠʢʫ ʧʣʦʪʥʦʩʪʠ 

ʧʦʪʦʢʘ ʢʘʧʠʪʘʣʘ, ʤʘʣʦ ʠʟʫʯʝʥʳ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟ-

ʨʘʙʦʪʘʥʳ [5]. ʇʦ-ʚʠʜʠʤʦʤʫ, ʨʝʯʴ ʜʦʣʞʥʘ ʠʜʪʠ ʦ ʢʠ-

ʥʝʪʠʢʝ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʥʦʩʘ ʢʘʧʠʪʘʣʘ, ʧʦʜʚʝʨʞʝʥ-

ʥʳʭ ʚʳʩʦʢʦʡ ʩʪʦʭʘʩʪʠʯʥʦʩʪʠ. ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʚʳʪʝ-

ʢʘʝʪ, ʯʪʦ ʢʘʨʪʠʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʥʦʯʥʳʭ ʮʝʥ 

ʜʦʣʞʥʘ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʪʴʩʷ ʵʪʦʡ ʢʠʥʝ-

ʪʠʢʦʡ; ʦʯʝʚʠʜʥʦ, ʨʳʥʦʯʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʙʫʜʝʪ ʠʤʝʪʴ 

ʤʝʩʪʦ ʧʨʠ ʨʘʚʝʥʩʪʚʝ ʚʩʪʨʝʯʥʳʭ ʧʦʪʦʢʦʚ ʢʘʧʠʪʘʣʘ ʚ 

ʬʦʥʜʦʚʳʭ ʠ ʚ ʜʝʥʝʞʥʳʭ ʘʢʪʠʚʘʭ. ʅʝʦʙʭʦʜʠʤʦ ʜʦ-

ʙʘʚʠʪʴ ʪʘʢʞʝ, ʯʪʦ ʤʦʜʝʣʴ ʚʩʪʨʝʯʥʳʭ ʧʦʪʦʢʦʚ ʢʘʧʠ-

ʪʘʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʩʣʦʞʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʫʯʝʪʘ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʙʠʨʞʝʚʦʛʦ ʘʫʢʮʠʦʥʘ, ʦʨʛʘ-

ʥʠʟʦʚʘʥʥʦʛʦ ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠʤʠʪʠ-

ʨʦʚʘʥʥʳʭ ʠ ʨʳʥʦʯʥʳʭ ʟʘʷʚʦʢ [1]. 

ʀʟʣʦʞʝʥʥʳʝ ʩʦʦʙʨʘʞʝʥʠʷ ʢʘʩʘʶʪʩʷ ʚʠʜʝʥʠʷ 

ʘʚʪʦʨʘʤʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʦʙ-

ʩʫʞʜʘʝʤʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʵʢʦʥʦʤʠʢʠ; 

ʦʥʠ ʧʦʢʘʟʳʚʘʶʪ, ʥʘʩʢʦʣʴʢʦ ʫʧʨʦʱʝʥʥʳʤʠ ʷʚʣʷ-

ʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʮʝʥʠʚʘʥʠʷ [4] (ʵʪʦ ʚ ʮʝ-

ʣʦʤ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʟʚʠʚʘʝʤʦʤʫ 

ʘʚʪʦʨʘʤʠ [2] ʧʦʜʭʦʜʫ ʢ ʨʳʥʦʯʥʦʤʫ ʦʮʝʥʠʚʘʥʠʶ ʘʢ-

ʪʠʚʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʣʠʯʠʝ ʝʛʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʦʩ-

ʥʦʚʳ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʟʛʣʷʜʦʚ). 

ɺ ʥʘʩʪʦʷʱʝʤ ʩʦʦʙʱʝʥʠʠ ʥʘʤʝʯʝʥ ʧʦʜʭʦʜ ʢ 

ʤʠʢʨʦʦʧʠʩʘʥʠʶ ʧʦʪʦʢʦʚ ʢʘʧʠʪʘʣʘ ʥʘ ʨʳʥʢʝ ʬʠʥʘʥ-

ʩʦʚʳʭ ʘʢʪʠʚʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʚ ʧʨʠʥʮʠʧʝ (ʚ ʧʝʨ-

ʩʧʝʢʪʠʚʝ) ʧʫʪʝʤ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʧʦʩʪʨʦʠʪʴ ʜʠʥʘʤʠ-

ʯʝʩʢʫʶ ʤʦʜʝʣʴ ʨʳʥʦʯʥʦʛʦ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʧʝʨʝʜ ʦʪʜʝʣʴʥʳʤ ʠʥʚʝʩʪʦʨʦʤ 

ʩʪʦʠʪ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʨʪʬʝʣʷ, ʚʢʣʶʯʘʶʱʝʛʦ 

ʜʣʷ ʧʨʦʩʪʦʪʳ ʚʩʝʛʦ ʣʠʰʴ ʜʚʘ ʪʠʧʘ ʬʠʥʘʥʩʦʚʳʭ ʘʢ-

ʪʠʚʦʚ: ʜʦʣʛʦʚʳʝ ʮʝʥʥʳʝ ʙʫʤʘʛʠ (ʥʠʞʝ ï ʦʙʣʠʛʘʮʠʠ) 

ʠ ʦʙʳʢʥʦʚʝʥʥʳʝ ʘʢʮʠʠ; ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʪʠʧʘ ʘʢ-

ʪʠʚʳ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʦʜʥʦʨʦʜʥʳʤʠ (ʪʘʢ, ʚ ʢʘʯʝ-

ʩʪʚʝ ʘʢʮʠʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʧʠʪʘʣ, ʠʥʚʝʩʪʠ-

ʨʦʚʘʥʥʳʡ ʚ ʨʳʥʦʯʥʳʡ ʠʥʜʝʢʩ). ʇʫʩʪʴ ʨʳʥʦʯʥʳʝ 

ʩʪʦʠʤʦʩʪʠ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʠʥʚʝʩʪʦʨʫ ʦʙʣʠʛʘʮʠʡ ʠ 

ʘʢʮʠʡ ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ B ʠ S. 

ɺ ʤʠʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʧʨʦʩʘ 

ʥʘ ʨʠʩʢʦʚʘʥʥʳʝ ʘʢʪʠʚʳ ʦʙʳʯʥʦ ʠʩʭʦʜʷʪ ʠʟ ʪʦʛʦ, 

ʯʪʦ ʜʝʨʞʘʪʝʣʴ ʘʢʪʠʚʦʚ ʩʪʨʝʤʠʪʩʷ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ 

ʦʞʠʜʘʝʤʫʶ ʧʦʣʝʟʥʦʩʪʴ ʩʚʦʝʛʦ ʧʦʨʪʬʝʣʷ ),( SBEU  

(ʧʨʠ ʵʪʦʤ ʬʫʥʢʮʠʷ ʦʞʠʜʘʝʤʦʡ ʧʦʣʝʟʥʦʩʪʠ 

),( SBEU  ʠʥʜʠʚʠʜʫʘʣʴʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʠʥʚʝʩʪʦʨʘ) 

ʧʫʪʝʤ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʦʙʣʠʛʘʮʠʡ 

ʠ ʘʢʮʠʡ ʚ ʨʘʤʢʘʭ ʙʶʜʞʝʪʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ  

constSB =+   (1) 

ʦʙʦʟʥʘʯʠʤ ʪʘʢʫʶ ʥʘʠʣʫʯʰʫʶ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʜʘʥʥʦʛʦ ʠʥʚʝʩʪʦʨʘ ʢʦʤʙʠʥʘʮʠʶ ʩʠʤʚʦʣʘʤʠ ʩ ʪʠʣʴ-

ʜʘʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ B
~

 ʠ S
~
. çʎʝʣʝʚʳʝè ʟʥʘʯʝʥʠʷ 

B
~

 ʠ S
~

 ʥʘʟʳʚʘʶʪ ʦʙʳʯʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʩʧʨʦ-

ʩʦʤ ʠʥʚʝʩʪʦʨʘ ʥʘ ʜʦʣʛʦʚʳʝ ʘʢʪʠʚʳ ʠ ʘʢʮʠʠ. ʆʥʠ 

ʥʘʭʦʜʷʪʩʷ ʠʟ ʫʩʣʦʚʠʷ 

),(max)
~

,
~

( SBEUSBEU
constSB =+

=  

ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʪʨʫʢʪʫʨʫ ʧʦʨʪʬʝʣʷ ʠʥʚʝ-

ʩʪʦʨʘ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʨʳʥʢʘ ʘʢʪʠʚʦʚ 

(çʨʘʚʥʦʚʝʩʥʳʡè ʩʧʨʦʩ). ʇʨʠ ʵʪʦʤ ʧʦʜ ʩʪʘʮʠʦʥʘʨʥʦ-

ʩʪʴʶ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʞʜʦʛʦ 

ʦʪʜʝʣʴʥʦʛʦ ʠʥʚʝʩʪʦʨʘ ʦʙ ʦʞʠʜʘʝʤʦʡ ʧʦʣʝʟʥʦʩʪʠ 

ʧʦʨʪʬʝʣʷ (ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ),( SBEU ) ʥʝ 

ʠʟʤʝʥʷʶʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ.  
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ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʯʠʚʦʩʪʠ 

(ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʠ) ʢʦʥʲʶʥʢʪʫʨʳ ʬʠʥʘʥʩʦʚʦʛʦ 

ʨʳʥʢʘ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʦʞʠʜʘʝʤʦʡ ʧʦ-

ʣʝʟʥʦʩʪʠ ʠʥʚʝʩʪʦʨʘ ʠ ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ B
~

 ʠ S
~

. 

ʉʪʨʫʢʪʫʨʘ ʝʛʦ ʧʦʨʪʬʝʣʷ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ; ʥʘʟʦʚʝʤ 

çʜʝʬʠʮʠʪʦʤè ʦʙʣʠʛʘʮʠʡ bD  ʠ ʘʢʮʠʡ sD  ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʨʘʟʥʦʩʪʠ ʮʝʣʝʚʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ  

BBb -=D
~

, 

SS
~

s -=D , 

(ʚ ʩʠʣʫ ʙʶʜʞʝʪʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ (1) 

sb D-=D ), ʘ çʜʝʬʠʮʠʪʦʤè ʦʞʠʜʘʝʤʦʡ ʧʦʣʝʟʥʦ-

ʩʪʠ EUD  ʧʦʨʪʬʝʣʷ ʠʥʚʝʩʪʦʨʘ ʨʘʟʥʦʩʪʴ 

),()
~

,
~

( SBEUSBEUEU -=D . 

ʇʫʩʪʴ ʧʦʨʪʬʝʣʴ ʩʦʩʪʦʠʪ ʠʟ sn  ʘʢʮʠʡ ʠ bn  ʦʙ-

ʣʠʛʘʮʠʡ, ʮʝʥʳ ʢʦʪʦʨʳʭ ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ sp  ʠ 

bp ; ʠʤʝʝʤ ss npS Ö= , bb npB Ö= . ɽʩʣʠ ʟʘ ʥʝʙʦʣʴ-

ʰʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ tD (ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʟʘ ʤʘʣʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʮʝʥʘ ʘʢʪʠʚʦʚ ʥʝ ʤʦ-

ʞʝʪ ʩʦʚʝʨʰʘʪʴ ʢʦʥʝʯʥʳʭ ʩʢʘʯʢʦʚ) ʠʥʚʝʩʪʦʨ ʧʦʢʫ-

ʧʘʝʪ snD  ʘʢʮʠʡ, ʪʦ ʧʨʠʨʦʩʪ ʝʛʦ ʢʘʧʠʪʘʣʘ ʚ ʘʢʮʠʷʭ 

ʨʘʚʝʥ ss np D ; ʜʣʷ ʩʣʫʯʘʷ ʧʨʦʜʘʞʠ ʘʢʮʠʡ 0<D sn . 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ bb np D  - ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʢʘ-

ʧʠʪʘʣʘ, ʚʣʦʞʝʥʥʦʛʦ ʚ ʦʙʣʠʛʘʮʠʠ. ʉʯʠʪʘʷ ʜʣʷ ʧʨʦ-

ʩʪʦʪʳ ʬʠʥʘʥʩʦʚʳʝ ʘʢʪʠʚʳ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʜʝʣʠ-

ʤʳʤʠ, ʘ ʠʭ ʧʦʢʫʧʢʠ ʠ ʧʨʦʜʘʞʠ ʥʝʧʨʝʨʳʚʥʳʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ, ʙʫʜʝʤ ʦʧʠʩʳʚʘʪʴ ʵʪʠ ʧʨʦʮʝʩʩʳ 

ʤʛʥʦʚʝʥʥʳʤʠ çʩʢʦʨʦʩʪʷʤʠ ʜʚʠʞʝʥʠʷ (ʧʦʪʦʢʘʤʠ) 

ʢʘʧʠʪʘʣʘè 
dt

dn
p s

s  ʠ 
dt

dn
p b

b . 

ɺ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠʥʚʝʩʪʦʨʳ ʦʪʢʨʳʚʘʶʪ 

ʧʦʟʠʮʠʠ ʥʘ ʧʦʢʫʧʢʠ ʣʠʙʦ ʧʨʦʜʘʞʠ ʘʢʪʠʚʦʚ, ʦʜʥʘʢʦ 

ʠʭ ʟʘʷʚʢʠ ʥʝ ʚʩʝʛʜʘ ʟʘʚʝʨʰʘʶʪʩʷ ʩʜʝʣʢʘʤʠ. ʇʦ-

ʵʪʦʤʫ ʥʘʨʷʜʫ ʩ ʬʘʢʪʠʯʝʩʢʠʤʠ ʧʦʪʦʢʘʤʠ ʢʘʧʠʪʘʣʘ 

ʚʚʝʜʝʤ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʪʘʢʞʝ çʞʝʣʘʝʤʳʝè ʧʦʪʦʢʠ 

dt

nd
p s

s

~
 ʠ 

dt

nd
p b

b

~
, ʧʦʤʝʯʘʷ ʠʭ ʪʠʣʴʜʘʤʠ. ɾʝʣʘʝ-

ʤʫʶ ʠʥʚʝʩʪʦʨʦʤ ʩʢʦʨʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʘʢʮʠʡ ʙʫ-

ʜʝʤ ʥʘʟʳʚʘʪʴ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʜʠʥʘʤʠʯʝʩʢʠʤ 

ʩʧʨʦʩʦʤ ʥʘ ʘʢʮʠʠ (ʚ ʦʪʣʠʯʠʝ ʦʪ çʨʘʚʥʦʚʝʩʥʦʛʦè 

ʩʧʨʦʩʘ, ʫʧʦʤʠʥʘʚʰʝʛʦʩʷ ʚʳʰʝ) ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

0
~
>

dt

nd
p s

s , ʠ ʧʨʝʜʣʦʞʝʥʠʝʤ ʧʨʠ 0
~
<

dt

nd
p s

s . ɸʥʘ-

ʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʯʝʨʝʟ ʞʝʣʘʝʤʳʡ ʧʦʪʦʢ ʦʧʨʝʜʝ-

ʣʠʤ ʪʘʢʞʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʩʧʨʦʩ 

(ʧʨʝʜʣʦʞʝʥʠʝ) ʥʘ ʦʙʣʠʛʘʮʠʠ. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʘʢʪʠʚʥʦʩʪʴ ʠʥʚʝʩʪʦʨʘ ʥʘ ʨʳʥʢʝ 

ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ 

ʩʪʨʫʢʪʫʨʦʡ ʧʦʨʪʬʝʣʷ (ʦʪʣʠʯʠʷ ʝʝ ʦʪ ʦʧʪʠʤʘʣʴʥʦʡ ʚ 

ʨʘʤʢʘʭ ʙʶʜʞʝʪʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ (1)). ʊʘʢ, ʧʨʠ ʜʝ-

ʬʠʮʠʪʝ ʘʢʮʠʡ SS>
~

 (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, BB<
~

) ʚʣʘ-

ʜʝʣʝʮ ʮʝʥʥʳʭ ʙʫʤʘʛ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʧʦʢʫʧʢʝ ʘʢʮʠʡ 

ʠ ʧʨʦʜʘʞʝ ʦʙʣʠʛʘʮʠʡ; ʝʩʣʠ ʞʝ ʜʝʬʠʮʠʪ ʧʦʣʝʟʥʦʩʪʠ 

ʚʳʟʚʘʥ ʠʟʣʠʰʢʦʤ (ʧʦ ʤʥʝʥʠʶ ʚʣʘʜʝʣʴʮʘ) ʘʢʮʠʡ ʠ 

ʜʝʬʠʮʠʪʦʤ ʦʙʣʠʛʘʮʠʡ ʚ ʧʦʨʪʬʝʣʝ, ʚʣʘʜʝʣʝʮ ʙʫʜʝʪ 

ʩʪʨʝʤʠʪʴʩʷ ʧʦʢʫʧʘʪʴ ʦʙʣʠʛʘʮʠʠ ʠ ʧʨʦʜʘʚʘʪʴ ʘʢʮʠʠ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ ʢʘʧʠʪʘ-

ʣʦʚ ʦʪʜʝʣʴʥʦʛʦ ʠʥʚʝʩʪʦʨʘ ʨʘʟʫʤʥʦ ʩʚʷʟʘʪʴ ʝʛʦ ʜʠ-

ʥʘʤʠʯʝʩʢʠʡ ʩʧʨʦʩ (ʧʨʝʜʣʦʞʝʥʠʝ) ʩ ʜʝʬʠʮʠʪʦʤ 

ʦʞʠʜʘʝʤʦʡ ʧʦʣʝʟʥʦʩʪʠ ʝʛʦ ʧʦʨʪʬʝʣʷ. ʉʯʠʪʘʷ, ʯʪʦ 

ʦʪʢʣʦʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʨʪʬʝʣʷ ʦʪ ʦʧʪʠʤʘʣʴʥʦʡ 

ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳ (ʜʝʨʞʘʪʝʣʠ ʘʢʪʠʚʦʚ çʯʫʪʢʦ ʠ ʦʧʝ-

ʨʘʪʠʚʥʦè ʨʝʘʛʠʨʫʶʪ ʥʘ ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ), ʘ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʞʠʜʘʝʤʘʷ ʧʦʣʝʟʥʦʩʪʴ 

),( SBEU  - ʜʦʩʪʘʪʦʯʥʦ ʛʣʘʜʢʘʷ ʬʫʥʢʮʠʷ ʩʚʦʠʭ ʘʨ-

ʛʫʤʝʥʪʦʚ, ʧʦʣʦʞʠʤ, ʯʪʦ ʜʠʥʘʤʠʯʝʩʢʠʡ ʩʧʨʦʩ (ʧʨʝʜ-

ʣʦʞʝʥʠʝ) ʠʥʚʝʩʪʦʨʘ ʥʘ ʦʜʠʥ ʠʟ ʘʢʪʠʚʦʚ ʧʨʷʤʦ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʝʥ ʜʝʬʠʮʠʪʫ ʦʞʠʜʘʝʤʦʡ ʧʦʣʝʟʥʦʩʪʠ ʝʛʦ 

ʧʦʨʪʬʝʣʷ; ʧʫʩʪʴ l ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ. ʊʦʛʜʘ ʦʩʥʦʚʥʦʝ ʫʨʘʚʥʝ-

ʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 

( )),()
~

,
~
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~
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dt

nd
p i

i -Ö=l , (2) 

ʧʨʠʯʝʤ ʢʘʢ ʬʘʢʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʮʝʣʝʚʳʝ ʟʥʘʯʝ-

ʥʠʷ ʢʘʧʠʪʘʣʦʚ ʚ ʦʙʣʠʛʘʮʠʷʭ ʠ ʚ ʘʢʮʠʷʭ ʫʜʦʚʣʝʪʚʦ-

ʨʷʶʪ ʙʶʜʞʝʪʥʦʤʫ ʦʛʨʘʥʠʯʝʥʠʶ (1). 

ɺ ʫʨʘʚʥʝʥʠʠ (2) ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ i = b,s ʦʪʥʦ-

ʩʷʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʦʙʣʠʛʘʮʠʷʤ ʠ ʘʢʮʠʷʤ; ʟʥʘʢ 

ʤʦʜʫʣʷ ʧʦʟʚʦʣʷʝʪ ʚ ʦʙʱʝʤ ʚʠʜʝ ʦʧʠʩʘʪʴ ʢʘʢ ʧʨʦ-

ʮʝʩʩʳ ʧʦʢʫʧʦʢ, ʪʘʢ ʠ ʧʨʦʜʘʞ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʠʟʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ 

ʩʧʨʦʩ ʠʥʚʝʩʪʦʨʘ ʥʘ ʘʢʮʠʠ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

ʨʘʚʝʥ ʝʛʦ ʧʨʝʜʣʦʞʝʥʠʶ ʦʙʣʠʛʘʮʠʡ. ɼʘʥʥʦʝ ʦʛʨʘʥʠ-

ʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʪʦʛʦ, ʯʪʦ, ʧʦ ʧʨʝʜʧʦʣʦ-

ʞʝʥʠʶ, 

¶ ʠʥʚʝʩʪʦʨʫ ʜʦʩʪʫʧʥʳ ʣʠʰʴ ʜʚʘ ʪʠʧʘ ʬʠʥʘʥ-
ʩʦʚʳʭ ʘʢʪʠʚʦʚ; 

¶ ʥʘ ʨʳʥʢʝ ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʢʫʧʢʠ ʠ ʧʨʦʜʘʞʠ 
ʚ ʜʦʣʛ (ʩʜʝʣʢʠ ʩ ʤʘʨʞʝʡ ʠ ʢʦʨʦʪʢʠʝ ʧʨʦʜʘʞʠ). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʢʘʟʘʥʥʳʤ ʚʳʰʝ ʦ ʛʣʘʜʢʦ-

ʩʪʠ ʬʫʥʢʮʠʠ ʦʞʠʜʘʝʤʦʡ ʧʦʣʝʟʥʦʩʪʠ ),( SBEU , ʝʝ 

ʤʦʞʥʦ ʨʘʟʣʦʞʠʪʴ ʚ ʨʷʜ ʚʙʣʠʟʠ ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ 
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 ʠ S
~

 ʠ ʦʛʨʘʥʠʯʠʪʴʩʷ ʢʚʘʜʨʘʪʠʯʥʳʤʠ ʧʦ bD  ʠ 

sD  ʯʣʝʥʘʤʠ ʨʷʜʘ; ʜʣʷ ʜʝʬʠʮʠʪʘ ʦʞʠʜʘʝʤʦʡ ʧʦʣʝʟ-

ʥʦʩʪʠ ʧʦʨʪʬʝʣʷ ʪʦʛʜʘ ʧʦʣʫʯʘʝʤ 
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, (3) 

ʛʜʝ ʩʠʤʚʦʣʘʤʠ ʩʦ ʰʪʨʠʭʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʯʘʩʪ-

ʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʬʫʥʢʮʠʠ ),( SBEU  ʧʦ ʢʘʞʜʦʤʫ 

ʠʟ ʘʨʛʫʤʝʥʪʦʚ. 

ɿʘʤʝʪʠʤ, ʜʘʣʝʝ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʦʨʪʬʝʣʷ )
~

,
~

( SB  ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʨʘʚʝʥ-


