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ȴȽȽȶȿȽȾȮȺ ȴ ȶȿȷɈȾȿȼȬ 
 

ʋɼʂ 782.1 

ʉʦʢʦʣʴʩʢʘʷ ɸ. ɸ. 

ʢʘʥʜʠʜʘʪ ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʷ, 

ʜʦʮʝʥʪ ʂʘʟʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʥʩʝʨʚʘʪʦʨʠʠ ʠʤ. ʅ.ɻ. ɾʠʛʘʥʦʚʘ, 

ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʢʦʛʥʠʪʠʚʥʦʡ 

ʬʠʣʦʣʦʛʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ çʂʘʟʘʥʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈɸʅè  

ʄʘʢʘʨʦʚʘ ʆ. ɹ. 

M.Ph., M.A., 

ʧʨʠʛʣʘʰʸʥʥʳʡ ʨʝʜʘʢʪʦʨ ʚ ʣʠʪʝʨʘʪʫʨʥʦ-ʠʟʜʘʪʝʣʴʩʢʦʤ ʦʪʜʝʣʝ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ɹʦʣʴʰʦʛʦ ʪʝʘʪʨʘ ʈʦʩʩʠʠ, ʄʦʩʢʚʘ  

 

ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓɽ ʄɽʊɸʌʆʈʓ ɺ çʇɸʈʉʀʌɸʃɽè ʈ. ɺɸɻʅɽʈɸ ɺ ʇʆʉʊɸʅʆɺʂɽ ʉ. 

ʃʕʅɻʈʀɼɾɸ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦʩʪʘʥʦʚʢʠ ʤʫʟʳʢʘʣʴʥʦʡ ʜʨʘʤʳ 

ʈʠʭʘʨʜʘ ɺʘʛʥʝʨʘ çʇʘʨʩʠʬʘʣʴè (ʨʝʞʠʩʩʝʨ ʉ. ʃʵʥʛʨʠʜʞ, ʃʦʥʜʦʥ, ʂʦʨʦʣʝʚʩʢʠʡ ʦʧʝʨʥʳʡ ʪʝʘʪʨ ʂʦʚʝʥʪ-

ɻʘʨʜʝʥ, 2013). ɺʳʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʝ ʜʣʷ ʩʧʝʢʪʘʢʣʷ ʩʤʳʩʣʦʚʳʝ ʨʷʜʳ, ʦʪʨʘʞʝʥʥʳʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʮʝʥʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʘʬʦʨ; ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʭ ʩʚʷʟʴ ʩ ʤʫʟʳʢʘʣʴʥʦʡ ʜʨʘʤʘʪʫʨʛʠʝʡ çʇʘʨʩʠʬʘʣʷè; 

ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʮʝʥʪʨʘʣʴʥʦʡ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʠʜʝʝ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʷ ʨʠʪʫʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʣʠʯʥʦʛʦ 

ʦʧʳʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʘʛʥʝʨ, ñʇʘʨʩʠʬʘʣʴò, ʨʝʞʠʩʩʝʨʩʢʠʡ ʦʧʝʨʥʳʡ ʪʝʘʪʨ, ʩʮʝʥʦʛʨʘʬʠʷ, ʉʪʠʚʝʥ 

ʃʵʥʛʨʠʜʞ, ʦʧʝʨʘ.  

 

ɺʝʜʫʱʠʤ ʧʨʠʝʤʦʤ ʩʧʝʢʪʘʢʣʷ ʉʪʠʚʝʥʘ 

ʃʵʥʛʨʠʜʞʘ çʇʘʨʩʠʬʘʣʴè (ʃʦʥʜʦʥ, ʂʦʨʦʣʝʚʩʢʠʡ 

ʦʧʝʨʥʳʡ ʪʝʘʪʨ ʂʦʚʝʥʪ-ɻʘʨʜʝʥ, 2013 ʛ.) ʷʚʣʷʝʪʩʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʤʝʪʘʬʦʨʘ, ʭʦʪʷ 

ʩʮʝʥʦʛʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʩʧʝʢʪʘʢʣʷ ʥʝ ʠʤʝʝʪ 

ʧʨʷʤʦʛʦ ʘʥʘʣʦʛʘ ʚ ʬʘʙʫʣʝ ʠ ʧʦʵʪʠʯʝʩʢʦʤ ʪʝʢʩʪʝ 

çʇʘʨʩʠʬʘʣʷè. ʀʩʭʦʜʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʦʩʥʦʚʥʦʡ 

ʩʮʝʥʦʛʨʘʬʠʯʝʩʢʦʡ ʠʜʝʠ ʩʧʝʢʪʘʢʣʷ ʩʪʘʥʦʚʷʪʩʷ ʩʣʦʚʘ 

ɻʫʨʥʝʤʘʥʮʘ çDu siehst, mein Sohn,// zum Raum wird 

hier die Zeitè (çɺʠʜʠʰʴ, ʩʳʥ ʤʦʡ, ʟʜʝʩʴ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʩʪʘʥʦʚʠʪʩʷ ʚʨʝʤʷè); ʦʥʘ ʚʦʧʣʦʱʘʝʪ 

ʠʜʝʶ ʮʝʥʪʨʘʣʴʥʦʛʦ, ʩʦʛʣʘʩʥʦ ʚʟʛʣʷʜʘʤ 

ʢʦʤʧʦʟʠʪʦʨʘ ʚ ʧʝʨʠʦʜ ʩʦʟʜʘʥʠʷ çʇʘʨʩʠʬʘʣʷè 

(ʧʦʜʨʦʙʥʝʝ ʩʤ. ʥʘʧʨ. [8]), ʩʦʙʳʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʠʩʪʦʨʠʠ ð ʞʝʨʪʚʳ ʀʩʢʫʧʠʪʝʣʷ. ʕʪʦʤʫ ʩʦʙʳʪʠʶ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʝʥʪʨʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʩʮʝʥʠʯʝʩʢʦʛʦ 

ʨʝʰʝʥʠʷ ð ʢʫʙ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ɻʨʘʘʣʴ-

ʀʩʢʫʧʠʪʝʣʴ, ʠ ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʚʳʩʪʨʦʝʥʦ ʚʩʝ 

ʩʮʝʥʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. ʆʜʥʦʤʦʤʝʥʪʥʘʷ 

ʜʝʤʦʥʩʪʨʘʮʠʷ ʩʮʝʥʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ 

ʩʧʝʢʪʘʢʣʝ ʉ. ʃʵʥʛʨʠʜʞʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚ 

ʩʚʝʨʥʫʪʦʤ ʚʠʜʝ ʚʩʶ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʧʝʢʪʘʢʣʷ ʪʘʢ ʞʝ, 

ʢʘʢ ʥʘʧʝʯʘʪʘʥʥʘʷ, ʥʦ ʥʝ ʟʚʫʯʘʱʘʷ ʧʘʨʪʠʪʫʨʘ 

ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʨʘʟʚʦʨʘʯʠʚʘʶʱʠʡʩʷ ʚʦ ʚʨʝʤʝʥʠ 

ʪʝʢʩʪ.  

ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʧʨʘʚʜʘʥ ʚʜʚʦʡʥʝ, ʧʦʩʢʦʣʴʢʫ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʤʝʯʘʶʪ ʥʝʦʙʳʯʥʦʝ 

ʜʘʞʝ ʜʣʷ ʈ. ɺʘʛʥʝʨʘ ʝʜʠʥʩʪʚʦ ʧʘʨʪʠʪʫʨʳ. ʊʘʢ, 

ʊʝʦʜʦʨ ɸʜʦʨʥʦ ʧʠʰʝʪ: çɺʘʛʥʝʨ, ʢʦʤʧʦʟʠʪʦʨʩʢʠʡ 

ʦʧʳʪ ʢʦʪʦʨʦʛʦ ʜʦʩʪʠʛ ʥʘʠʚʳʩʰʝʡ ʟʨʝʣʦʩʪʠ, ʠʱʝʪ 

ʩʧʦʩʦʙʳ ʩʤʷʛʯʠʪʴ ʜʘʚʥʝʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩʚʦʝʛʦ 

ʪʚʦʨʯʝʩʪʚʘ ð ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ 

ʬʘʥʬʘʨʦʧʦʜʦʙʥʦʡ ʜʠʘʪʦʥʠʢʦʡ ʠ ʩʪʨʘʩʪʥʦ 

ʪʦʤʠʪʝʣʴʥʦʡ ʭʨʦʤʘʪʠʢʦʡ: ʵʪʘ ʧʦʩʣʝʜʥʷʷ ʪʝʧʝʨʴ 

ʩʪʘʣʘ ʜʦʙʳʯʝʡ ʘʜʘ (ʪʨʠʩʪʘʥʦʚʩʢʠʡ ʘʢʢʦʨʜ ð 

ʜʝʨʝʚʷʥʥʳʝ ʚ ʥʠʟʢʠʭ ʨʝʛʠʩʪʨʘʭ ð ʩʠʤʚʦʣʠʟʠʨʫʝʪ 

ʤʠʨ ʂʣʠʥʛʟʦʨʘ), ʪʦʛʜʘ ʢʘʢ ʜʠʘʪʦʥʠʢʘ ʧʨʠʦʙʨʝʪʘʝʪ 

ʙʦʣʝʝ ʪʝʤʥʫʶ ʦʢʨʘʩʢʫ ʙʣʘʛʦʜʘʨʷ ʮʝʨʢʦʚʥʳʤ ʣʘʜʘʤ 

ʠ ʥʝʧʨʠʚʳʯʥʳʤ ʧʦʙʦʯʥʳʤ ʩʪʫʧʝʥʷʤ ʤʠʥʦʨʘ... 

"ʇʘʨʩʠʬʘʣʶ", ʢʨʦʤʝ ʥʝʤʥʦʛʠʭ ʢʦʤʙʠʥʘʮʠʡ ʪʝʤ, 

ʧʦʯʪʠ ʩʦʚʝʨʰʝʥʥʦ ʯʫʞʜʘ ʧʦʣʠʬʦʥʠʷ, ʯʫʞʜʘ ʠ 

ʤʦʪʠʚʥʘʷ ʨʘʙʦʪʘè [1; 233]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ 

ʧʨʝʜʣʘʛʘʝʤ ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʘʢ 

ʩʮʝʥʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

(ʥʠʞʝ ʤʳ ʫʚʠʜʠʤ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʘʢʞʝ ʢʘʢ ʤʝʪʘʬʦʨʘ ʵʪʠʯʝʩʢʦʛʦ ʢʦʥʬʣʠʢʪʘ ʚ 

ʩʶʞʝʪʝ ʩʧʝʢʪʘʢʣʷ). 

ʂʫʙ, ʥʝʠʟʤʝʥʥʦ ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʮʝʥʪʨʝ ʩʮʝʥʳ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚ ʨʘʟʥʳʝ ʤʦʤʝʥʪʳ ʩʧʝʢʪʘʢʣʷ: 

ʍʨʘʤ-ʩʚʷʪʠʣʠʱʝ, ʚ ʢʦʪʦʨʦʤ ʚ ʨʘʤʢʘʭ 

ʨʝʣʠʛʠʦʟʥʦʛʦ ʨʠʪʫʘʣʘ ʙʝʩʢʦʥʝʯʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ 

ʞʝʨʪʚʝʥʥʦʝ ʩʪʨʘʜʘʥʠʝ ʀʩʢʫʧʠʪʝʣʷ (ʬʠʥʘʣ I ʘʢʪʘ). 

ɹʦʣʴʥʠʯʥʫʶ ʧʘʣʘʪʫ ð ʤʝʩʪʦ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ 

ʨʘʥʝʥʳʡ ɸʤʬʦʨʪʘʩ (ʚ ʪʝʯʝʥʠʝ ʚʩʝʭ 3 ʜʝʡʩʪʚʠʡ 

ʵʧʠʟʦʜʠʯʝʩʢʠ). 

ʉʠʤʚʦʣʠʯʝʩʢʦʝ ʭʨʘʥʠʣʠʱʝ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʛʨʝʭʦʚ, ʚʠʟʫʘʣʴʥʦ ʚʦʩʧʨʦʠʟʚʦʜʷʱʝʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʢʩʪʫ ʣʠʙʨʝʪʪʦ ʩʮʝʥ-r

ʬʣʝʰʙʝʢʠ (ʨʘʩʩʢʘʟʳ ɻʫʨʥʝʤʘʥʮʘ ʠ ʂʫʥʜʨʠ, 

ʚʦʩʧʦʤʠʥʘʥʠʷ ʂʣʠʥʛʟʦʨʘ ʚ I ʠ II  ʜʝʡʩʪʚʠʷʭ). 

ʊʝʨʨʠʪʦʨʠʶ ʩʦʙʣʘʟʥʘ, ʦʪʦʞʜʝʩʪʚʣʷʝʤʦʛʦ ʩ 

ʨʘʩʧʣʘʪʦʡ ʠ ʩʪʨʘʜʘʥʠʝʤ ð ʙʦʣʴʥʠʯʥʘʷ, 

ʦʙʦʨʫʜʦʚʘʥʥʘʷ ʢʘʧʝʣʴʥʠʮʝʡ, ʢʦʡʢʘ, ʥʘ ʢʦʪʦʨʦʡ 

ʂʫʥʜʨʠ ʦʙʦʣʴʱʘʝʪ ʇʘʨʩʠʬʘʣʷ ʠ ʢʦʪʦʨʘʷ ʧʦʣʥʦʩʪʴʶ 

ʠʜʝʥʪʠʯʥʘ çʧʘʣʘʪʝè ɸʤʬʦʨʪʘʩʘ (II  ʜʝʡʩʪʚʠʝ). 

ɺʪʦʨʦʡ ʵʣʝʤʝʥʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ 

ʩʧʝʢʪʘʢʣʷ ð ʦʙʨʘʤʣʷʶʱʠʡ ʩʮʝʥʫ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʣʝʩ, ʢʦʪʦʨʳʡ ʚʚʦʜʠʪ ʚ ʩʧʝʢʪʘʢʣʴ ʪʝʤʫ ʧʨʠʨʦʜʳ ʢʘʢ 

ʪʘʢʦʚʦʡ ʠ ʧʨʠʨʦʜʥʦʛʦ ʥʘʯʘʣʘ ʚ ʯʝʣʦʚʝʢʝ. ʀʤʝʥʥʦ ʠʟ 

ʣʝʩʘ ʧʦʷʚʣʷʶʪʩʷ ʠ ɼʝʚʳ-ʮʚʝʪʳ ʂʣʠʥʛʟʦʨʘ, ʠ 

çʯʠʩʪʳʡ ʧʨʦʩʪʝʮè (der reine Tor) ʇʘʨʩʠʬʘʣʴ, ʯʝʡ 

ʧʨʠʭʦʜ ʚ ʤʠʨ ʭʨʘʥʠʪʝʣʝʡ ɻʨʘʘʣʷ ʠ ʚ I, ʠ ʚ III  

ʜʝʡʩʪʚʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʤʝʥʦʡ ʦʩʚʝʱʝʥʠʷ, 

ʥʘʧʦʤʠʥʘʶʱʝʡ ʚʦʩʭʦʜ ʩʦʣʥʮʘ. 
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ʆʧʧʦʟʠʮʠʷ ʧʨʠʨʦʜʥʦʝ/ʯʝʣʦʚʝʯʝʩʢʦʝ ʚ 

ʩʮʝʥʦʛʨʘʬʠʠ ʨʝʰʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠ ʚʚʦʜʠʪʩʷ ʩ 

ʧʦʷʚʣʝʥʠʝʤ ʇʘʨʩʠʬʘʣʷ, ʘ ʚʦ II  ʜʝʡʩʪʚʠʠ ʠ 

ʮʚʝʪʦʯʥʳʭ ʜʝʚ ʠʟ ʣʝʩʘ; ʚʝʨʪʠʢʘʣʴʥʘʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʧʧʦʟʠʮʠʷ ʧʦ ʧʨʠʥʮʠʧʫ çʚʝʨʭ-

ʥʠʟè ʚʚʦʜʠʪʩʷ ʩ ʧʦʷʚʣʝʥʠʝʤ ʂʫʥʜʨʠ çʠʟ-ʧʦʜ 

ʟʝʤʣʠè ʠ ʜʦʧʦʣʥʷʝʪʩʷ ʚ ʬʠʥʘʣʝ I ʜʝʡʩʪʚʠʷ 

ʩʧʫʩʢʘʝʤʦʡ ʩʚʝʨʭʫ ʚʥʝʰʥʝʡ ʨʘʤʢʦʡ ʢʫʙʘ, 

ʦʪʛʨʘʥʠʯʠʚʘʶʱʝʡ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ 

ʩʚʷʱʝʥʥʦʜʝʡʩʪʚʠʷ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʷʪʩʷ ɸʤʬʦʨʪʘʩ 

ʠ ʩʣʫʞʠʪʝʣʠ ɻʨʘʘʣʷ, ʘ ʟʘʪʝʤ ʠ ʭʦʨ. ʄʳ ʛʦʚʦʨʠʤ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʵʪʦʡ ʦʧʧʦʟʠʮʠʠ ʢʘʢ ʦ ʜʘʥʥʦʩʪʠ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʠʚʳʯʢʘ ʢ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʶ 

ʩʚʦʡʩʪʚʝʥʥʘ ʥʝ ʪʦʣʴʢʦ ʨʳʮʘʨʷʤ ɻʨʘʘʣʷ, ʥʦ ʠ 

ʭʨʠʩʪʠʘʥʠʟʠʨʦʚʘʥʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ 

ʩʦʚʨʝʤʝʥʥʦʡ ʝʚʨʦʧʝʡʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ. ʂʘʢ ʧʠʰʝʪ 

ʩʘʤ ʢʦʤʧʦʟʠʪʦʨ, çʝʩʣʠ ʮʠʚʠʣʠʟʘʮʠʷ, ʠʩʭʦʜʷ ʠʟ 

ʭʨʠʩʪʠʘʥʩʢʦʛʦ ʧʨʝʜʨʘʩʩʫʜʢʘ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʘʷ 

ʧʨʠʨʦʜʘ ʧʨʝʟʨʝʥʥʘ, ʦʪʨʝʢʣʘʩʴ ʦʪ ʯʝʣʦʚʝʢʘ, ʪʦ ʦʥʘ 

ʵʪʠʤ ʩʘʤʳʤ ʩʦʟʜʘʣʘ ʩʝʙʝ ʚʨʘʛʘ, ʢʦʪʦʨʳʡ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʣʞʝʥ ʙʫʜʝʪ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʝʝ 

ʫʥʠʯʪʦʞʠʪʴ, ʧʦʩʢʦʣʴʢʫ ʯʝʣʦʚʝʢ ʥʝ ʥʘʭʦʜʠʪ ʩʝʙʝ ʚ 

ʥʝʡ ʤʝʩʪʘ: ʵʪʦʪ ʚʨʘʛ ʠʤʝʥʥʦ ʠ ʝʩʪʴ ʚʝʯʥʘʷ, 

ʝʜʠʥʩʪʚʝʥʥʦ ʞʠʚʘʷ ʧʨʠʨʦʜʘè [4; 130]. ʅʝʦʙʭʦʜʠʤʦ, 

ʦʜʥʘʢʦ, ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ 

ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ ʚ ʩʧʝʢʪʘʢʣʝ ʉ. ʃʵʥʛʨʠʜʞʘ 

ʷʚʣʷʝʪʩʷ ʦʙʤʘʥʦʤ: ʟʨʠʪʝʣʶ ʣʝʛʢʦ ʝʛʦ ʧʨʠʥʷʪʴ 

ʥʝʢʨʠʪʠʯʝʩʢʠ, ʥʦ ʢ ʬʠʥʘʣʫ ʩʧʝʢʪʘʢʣʷ ʩʪʘʥʦʚʠʪʩʷ 

ʦʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʘ ʦʧʧʦʟʠʮʠʷ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʠ 

ʚʦʧʣʦʱʝʥʠʝʤ ʜʨʫʛʦʛʦ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʷ ð 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʷ ʩʨʝʜʩʪʚʘ ʠ ʮʝʣʠ, ʢʘʢ ʙʫʜʝʪ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʦʢʘʟʘʥʦ ʥʠʞʝ. 

ʆʙʘ ʵʣʝʤʝʥʪʘ ʩʮʝʥʦʛʨʘʬʠʠ, ʢʘʢ ʠ ʩʚʷʟʘʥʥʳʝ ʩ 

ʥʠʤʠ ʦʙʨʘʟʳ, ʫʤʥʦʞʘʶʪʩʷ ʠ ʚʘʨʴʠʨʫʶʪʩʷ ʚʦ 

ʚʪʦʨʦʤ ʜʝʡʩʪʚʠʠ. ɺ ʠʩʢʘʞʝʥʥʦʤ ʤʠʨʝ çʟʘʤʢʘè 

ʂʣʠʥʛʟʦʨʘ ʫ ʞʝʩʪʢʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʢʫʙʘ ʧʦʷʚʣʷʝʪʩʷ ʜʚʦʡʥʠʢ ð ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʥʘ 

ʵʪʦʪ ʨʘʟ ʜʣʷ ʇʘʨʩʠʬʘʣʷ. ʌʣʵʰʙʝʢʠ, ʚʦʟʥʠʢʘʶʱʠʝ 

ʚʥʫʪʨʠ ʢʫʙʘ, ʦʢʘʟʳʚʘʶʪʩʷ ʮʝʧʦʯʢʦʡ ʤʥʦʞʘʱʠʭʩʷ 

ʠʩʢʘʞʝʥʠʡ. 

ʀʜʝʷ ʜʚʦʷʱʠʭʩʷ, ʠʩʢʘʞʝʥʥʳʭ ʧʦʚʪʦʨʝʥʠʷʤʠ 

ʩʦʙʳʪʠʡ ʧʨʦʥʠʟʳʚʘʝʪ ʠ ʩʘʤʦ ʚʘʛʥʝʨʦʚʩʢʦʝ 

ʣʠʙʨʝʪʪʦ. ʊʘʢ, ʂʫʥʜʨʠ ʧʳʪʘʝʪʩʷ ʩʦʙʣʘʟʥʠʪʴ 

ʇʘʨʩʠʬʘʣʷ, ʥʘʧʦʤʠʥʘʷ ʝʤʫ ʦ ʣʶʙʚʠ ʝʛʦ ʨʦʜʠʪʝʣʝʡ; 

ʨʘʥʘ ɸʤʬʦʨʪʘʩʘ ʥʘʥʝʩʝʥʘ ʪʝʤ ʞʝ ʦʨʫʞʠʝʤ, ʯʪʦ ʠ 

ʨʘʥʘ ʍʨʠʩʪʘ; ʥʘʢʦʥʝʮ, ʩʘʤ ʩʘʜ ʂʣʠʥʛʟʦʨʘ ð 

ʠʩʢʘʞʝʥʥʘʷ ʢʦʧʠʷ ʣʝʩʘ. ɺ ʧʦʩʪʘʥʦʚʢʝ ʞʝ 

ʜʫʙʣʠʨʫʶʪʩʷ ʠ ʠʩʢʘʞʘʶʪʩʷ ʚʩʝ ʦʩʥʦʚʥʳʝ 

ʚʠʟʫʘʣʴʥʳʝ ʦʙʨʘʟʳ: ʧʨʠʨʦʜʘ ʟʘʢʣʶʯʝʥʘ ʚ 

ʤʠʥʠʘʪʶʨʥʳʡ ʢʫʙ-çʪʝʨʨʘʨʠʫʤè (ʩʘʜ ʂʣʠʥʛʟʦʨʘ), 

ʩʚʷʱʝʥʥʘʷ ʚʦʡʥʘ, ʥʘ ʢʦʪʦʨʫʶ ʚ ʬʠʥʘʣʝ I ʜʝʡʩʪʚʠʷ 

ʦʪʧʨʘʚʣʷʶʪʩʷ ʨʳʮʘʨʠ ɻʨʘʘʣʷ, ʩʪʘʥʦʚʠʪʩʷ 

ʙʝʩʢʦʥʝʯʥʦ ʫʤʥʦʞʘʶʱʠʤʩʷ ʥʘʩʠʣʠʝʤ (ʙʠʪʚʘ 

ʇʘʨʩʠʬʘʣʷ ʠ ʨʳʮʘʨʝʡ ʂʣʠʥʛʟʦʨʘ), ʘ ʠʩʪʦʨʠʷ 

ʨʦʜʠʪʝʣʝʡ ʇʘʨʩʠʬʘʣʷ ð ʪʘʢʞʝ ʙʝʩʢʦʥʝʯʥʦ 

ʧʦʚʪʦʨʷʶʱʝʡʩʷ ʪʨʘʛʝʜʠʝʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʝʞʠʩʩʝʨʩʢʦʤ 

ʦʧʝʨʥʦʤ ʪʝʘʪʨʝ ʩ ʩʘʤʦʛʦ ʤʦʤʝʥʪʘ ʝʛʦ ʧʦʷʚʣʝʥʠʷ ʚ 

ʥʘʯʘʣʝ XX ʚʝʢʘ ð ʪʦ ʝʩʪʴ ʝʱʝ ʜʦ ʧʨʝʚʨʘʱʝʥʠʷ 

ʨʝʞʠʩʩʝʨʩʢʦʡ ʦʧʝʨʳ ʚ ʤʝʡʥʩʪʨʠʤ (ʧʦʜʨʦʙʥʝʝ, ʥʦ 

ʩʞʘʪʦ ʦʙ ʦʩʥʦʚʥʳʭ ʚʝʭʘʭ ʨʝʞʠʩʩʝʨʩʢʦʛʦ ʪʝʘʪʨʘ ʚ 

ʦʧʝʨʝ ʩʤ. ʥʘʧʨ. [9; 74ð81]) ð ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʣʠʪʝʨʘʪʫʨʥʦʛʦ 

ʧʝʨʚʦʠʩʪʦʯʥʠʢʘ ʣʠʙʨʝʪʪʦ ʢʘʢ ʢʣʶʯʘ ʢ 

ʩʮʝʥʠʯʝʩʢʦʤʫ ʨʝʰʝʥʠʶ. ʉʧʝʢʪʨ ʵʪʦʛʦ ʧʨʠʝʤʘ 

ʰʠʨʦʢ ð ʦʪ ʢʨʘʡʥʠʭ ʩʣʫʯʘʝʚ ʨʘʜʠʢʘʣʴʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʣʠʙʨʝʪʪʦ (ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ 

ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ çʇʠʢʦʚʘʷ ʜʘʤʘè ɺ. ʕ. 

ʄʝʡʝʨʭʦʣʴʜʘ (1935 ʛ.), ʧʦʜʨʦʙʥʝʝ ʩʤ. ʥʘʧʨ. [7]) ʜʦ 

ʥʘʤʝʢʦʚ ʥʘ ʧʝʨʚʦʠʩʪʦʯʥʠʢ (ʥʘʧʨʠʤʝʨ, çʂʘʨʤʝʥè ʚ 

ʧʦʩʪʘʥʦʚʢʝ ʄ. ʂʫʰʝʷ (2005 ʛ.), ʛʜʝ ʕʩʢʘʤʠʣʴʦ 

ʛʠʙʥʝʪ, ʘ ʜʦʥ ʍʦʟʝ ʞʜʝʪ ʢʘʟʥʠ ʢʘʢ ʧʨʝʩʪʫʧʥʠʢ (ʩʤ. 

ʥʘʧʨ. [16]). ʇʦʩʪʘʥʦʚʱʠʢʦʚ ʪʘʢʠʭ ʩʧʝʢʪʘʢʣʝʡ ʯʘʩʪʦ 

ʤʦʞʥʦ ʫʧʨʝʢʥʫʪʴ ʚ ʧʦʧʳʪʢʝ ʠʟʙʝʞʘʪʴ ʩʣʦʞʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ 

ʩʮʝʥʠʯʝʩʢʦʛʦ ʥʘʨʨʘʪʠʚʘ ʥʘ ʦʩʥʦʚʝ ʣʠʰʴ ʣʠʙʨʝʪʪʦ, 

ʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʛʦʪʦʚʳʤʠ ʨʝʰʝʥʠʷʤʠ ʠʟ 

ʟʘʯʘʩʪʫʶ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ ʠ ʧʦʯʪʠ ʚʩʝʛʜʘ ʙʦʣʝʝ 

ʦʯʝʚʠʜʥʦ ʩʣʝʜʫʶʱʝʡ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʣʦʛʠʢʝ ʢʥʠʛʠ. 

ʉ. ʃʵʥʛʨʠʜʞ ʪʘʢʞʝ ʟʘʠʤʩʪʚʫʝʪ ʠʜʝʠ ʠʟ 

çʇʘʨʮʠʬʘʣʷè ɺʦʣʴʬʨʘʤʘ ʬʦʥ ʕʰʝʥʙʘʭʘ, ʦʜʥʘʢʦ ʥʝ 

ʚʦʧʨʝʢʠ ð ʥʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʳʡ ʩʪʠʣʠʩʪʠʯʝʩʢʠʡ 

ʠ ʩʤʳʩʣʦʚʦʡ ʨʘʟʨʳʚ ʤʝʞʜʫ ʦʧʝʨʦʡ ʠ ʧʦʵʤʦʡ 

(ʧʦʜʨʦʙʥʝʝ ʩʤ. ʥʘʧʨ. [15]) ð ʚʘʛʥʝʨʦʚʩʢʦʤʫ 

ʣʠʙʨʝʪʪʦ. ʅʠʞʝ ʤʳ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʦʢʘʞʝʤ, ʢʘʢ ʚ 

ʪʦʯʢʘʭ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩʧʝʢʪʘʢʣʷ ʠ ʧʦʵʤʳ 

ʨʘʩʢʨʳʚʘʶʪʩʷ ʚʘʞʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʘʛʥʝʨʦʚʩʢʦʡ 

ʧʘʨʪʠʪʫʨʳ. 

ʅʘʧʨʠʤʝʨ, ʪʝʤʘ ʚʦʡʥʳ, ʟʘʥʠʤʘʶʱʘʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʧʦʩʪʘʥʦʚʢʝ, ʥʘʧʨʷʤʫʶ 

ʧʝʨʝʢʣʠʢʘʝʪʩʷ ʩʦ ʩʣʦʚʘʤʠ ɻʝʨʮʝʣʦʡʜʳ ʠʟ 

çʇʘʨʮʠʬʘʣʷè ɺ. ʬʦʥ ʕʰʝʥʙʘʭʘ: 

çʀ, ʧʣʘʯʘ, ʤʘʪʴ ʧʨʦʚʦʟʛʣʘʩʠʣʘ:  

"ʇʦʜ ʩʝʨʜʮʝʤ ʷ ʪʝʙʷ ʥʦʩʠʣʘ,  

ʀ ʜʣʷ ʪʦʛʦ ʣʠ ʪʳ ʚʦʟʨʦʩ,  

ʏʪʦʙ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʛʦʨʴʢʠʭ ʩʣʝʟ  

ʅʝʩʯʘʩʪʥʦʡ ʤʘʪʝʨʠ ʩʚʦʝʡ?  

ʅʝʫʞʪʦ ʤʠʣʳʭ ʩʳʥʦʚʝʡ  

ʅʘ ʩʚʝʪ ʤʳ ʧʨʠʟʚʘʥʳ ʨʦʞʘʪʴ,  

ʏʪʦʙ ʠʭ ʚ ʧʦʭʦʜʳ ʧʨʦʚʦʞʘʪʴ?"è [11] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʷ ʠʩʪʦʨʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ 

ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʚ ʝʜʠʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʛʨʝʭʘ, 

ʩʪʨʘʜʘʥʠʷ ʠ ʧʦʧʳʪʦʢ ʠʩʢʫʧʣʝʥʠʷ, ʚʦʟʚʝʜʝʥʥʳʭ ʚ 

ʨʘʥʛ ʢʫʣʴʪʘ ʠ ʧʦʚʪʦʨʷʝʤʳʭ ʚ ʨʠʪʫʘʣʝ ɻʨʘʘʣʷ (çʚʩʝ 

ʣʶʜʠ ʜʦʣʞʥʳ ʦʜʠʥʘʢʦʚʦ ʙʳʪʴ ʨʘʙʘʤʠ ʠ 

ʥʝʩʯʘʩʪʥʳʤʠ, ʨʘʟ ʚʩʝ ʦʥʠ ʥʝ ʤʦʛʫʪ ʦʜʠʥʘʢʦʚʦ ʙʳʪʴ 

ʩʚʦʙʦʜʥʳʤʠ ʠ ʩʯʘʩʪʣʠʚʳʤʠè [4; 126]). ʊʘʢ, ʚ 

çʇʘʨʮʠʬʘʣʝè ɺ. ʬʦʥ ʕʰʝʥʙʘʭʘ ʢʦʧʴʝ ɻʨʘʘʣʷ 

ʩʪʘʥʦʚʠʪʩʷ ʩʠʤʚʦʣʦʤ ʩʪʨʘʜʘʥʠʡ ʚʩʝʛʦ 

ʯʝʣʦʚʝʯʝʩʪʚʘ: 

çʆʨʫʞʝʥʦʩʝʮ ʚ ʟʘʣ ʚʙʝʛʘʝʪ,  

ʀ ʢʨʦʚʠ ʢʨʘʩʥʘʷ ʩʪʨʫʷ  

ʉ ʢʦʧʴʷ ʩʪʨʫʠʪʩʷ, ʩ ʦʩʪʨʠʷ  

ʇʦ ʨʫʢʘʚʫ ʝʛʦ ʩʪʝʢʘʷ.  

ʀ, ʥʝ ʩʤʦʣʢʘʷ, ʥʝ ʩʪʠʭʘʷ,  

ʈʘʟʥʦʩʠʪʩʷ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ  

ʀʩʪʦʰʥʳʡ ʚʦʧʣʴ, ʧʨʦʪʷʞʥʳʡ ʩʪʦʥ.  

ʀ ʵʪʦ ʚʦʪ ʯʪʦ ʦʟʥʘʯʘʣʦ:  

ɺʩʝ ʯʝʣʦʚʝʯʝʩʪʚʦ ʢʨʠʯʘʣʦ  

ʀ ʚ ʠʩʩʪʫʧʣʝʥʠʠ ʟʚʘʣʦ  

ʀʟʙʳʪʴ ʩʦʜʝʷʥʥʦʝ ʟʣʦ,  

ɺʩʝ ʙʝʜʳ, ʛʦʨʝʩʪʠ, ʧʦʪʝʨʠ!..  

ɺʜʦʣʴ ʩʪʝʥ, ʢ ʨʝʟʥʦʡ ʜʫʙʦʚʦʡ ʜʚʝʨʠ,  

ʂʦʧʴʝ ʦʨʫʞʝʥʦʩʝʮ ʥʝʩ,  

ɸ ʢʨʠʢ ʚʩʝ ʰʠʨʠʣʩʷ ʠ ʨʦʩ,  

ʅʦ ʣʠʰʴ ʟʘ ʜʚʝʨʴʶ ʩʢʨʳʣʩʷ ʦʥ,  
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ʊʦʪʯʘʩ ʞʝ ʩʤʦʣʢʣʠ ʢʨʠʢ ʠ ʩʪʦʥ  

ʀ ʙʫʨʷ ʫʤʠʨʦʪʚʦʨʠʣʘʩʴ...è [11] 

ʄʘʩʢʠ ʂʫʥʜʨʠ, ʎʚʝʪʦʯʥʳʭ ʜʝʚ ʠ 

ʧʦʷʚʣʷʶʱʠʭʩʷ ʚ ʢʫʙʝ ʦʙʨʘʟʦʚ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭ 

ʩʦʙʳʪʠʷ ʧʨʦʰʣʦʛʦ, ʨʝʧʨʝʟʝʥʪʠʨʫʶʪ ʝʜʠʥʩʪʚʦ ʠ 

ʦʙʱʥʦʩʪʴ ʦʧʳʪʘ ʪʝʣʝʩʥʦʩʪʠ (ʩʝʢʩʫʘʣʴʥʦʩʪʴ-

ʩʪʨʘʜʘʥʠʝ-ʩʤʝʭ), ʢʦʪʦʨʳʡ ʥʫʞʜʘʝʪʩʷ ʚ ʦʧʨʘʚʜʘʥʠʠ 

ʠ ʪʝʤ ʩʘʤʳʤ ʚʩʪʨʘʠʚʘʝʪʩʷ ʚ ʨʠʪʫʘʣ ɻʨʘʘʣʷ ʢʘʢ 

ʪʨʝʙʫʶʱʠʡ ʠʩʢʫʧʣʝʥʠʷ ʛʨʝʭ. ʇʦʩʪʦʷʥʥʦ 

ʧʦʚʪʦʨʷʶʱʝʝʩʷ ʣʠʮʦ-ʤʘʩʢʘ ʂʫʥʜʨʠ ð ʥʝ ʪʦʣʴʢʦ 

ʟʥʘʢ ʪʦʛʦ, ʯʪʦ çʪʘʢ ʧʦʩʪʫʧʘʶʪ ʚʩʝ ʞʝʥʱʠʥʳè ʚ 

ʤʠʨʝ ʂʣʠʥʛʟʦʨʘ, ʥʦ ʠ ʫʢʘʟʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʂʫʥʜʨʠ 

ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʨʦʞʜʘʝʪʩʷ (ʩʨ. ʩʣʦʚʘ 

ʠʩʧʦʣʥʠʪʝʣʴʥʠʮʳ ʧʘʨʪʠʠ ɸʥʛʝʣʳ ɼʝʥʦʢʝ (ʩʤ. [14]), 

ʪʦ ʝʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʩʝʤʠ ʞʝʥʱʠʥʘʤʠ 

ʙʝʟ ʚʩʷʢʠʭ ʤʝʪʘʬʦʨ. ɺʘʛʥʝʨʦʚʩʢʘʷ ʂʫʥʜʨʠ ʢʘʢ 

ʦʙʨʘʟ ɺʝʯʥʦ ɾʝʥʩʪʚʝʥʥʦʛʦ ʚʦʟʥʠʢʘʝʪ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʠ ʩʚʝʪʩʢʦʡ ʠ ʨʝʣʠʛʠʦʟʥʦʡ ʪʝʤʘʪʠʢʠ ʚ 

ʠʩʢʫʩʩʪʚʝ ʨʫʙʝʞʘ ʚʝʢʦʚ, ʢʦʛʜʘ çʩʚʝʪʩʢʠʝ ʪʝʤʳ ʥʝ 

ʪʦʣʴʢʦ ʟʘʚʦʝʚʳʚʘʶʪ ʚʩʝ ʙʦʣʴʰʠʝ ʦʙʣʘʩʪʠ 

ʣʠʪʝʨʘʪʫʨʳ (ʣʠʨʠʢʘ, ʨʦʤʘʥ, ʛʦʨʦʜʩʢʘʷ ʩʘʪʠʨʘ, 

ʜʨ.)... ʨʝʣʠʛʠʦʟʥʦʝ ʤʠʨʦʦʱʫʱʝʥʠʝ ʧʨʦʥʠʟʳʚʘʝʪ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘ ʩʚʝʪʩʢʠʝ ʪʝʤʳ... ʧʨʦʠʩʭʦʜʠʪ 

ʩʣʠʷʥʠʝ ʵʟʦʪʝʨʠʯʝʩʢʦʛʦ, ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʛʦ ʠ 

ʨʝʘʣʴʥʦʛʦ, ʙʳʪʦʚʦʛʦè [6]. ɺʥʝʚʨʝʤʝʥʥʦʡ 

ʩʫʱʥʦʩʪʴʶ ʂʫʥʜʨʠ, ʚʦʟʤʦʞʥʦ, ʦʙʲʷʩʥʷʝʪʩʷ ʠ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʦʥʘ ʪʘʢ ʤʥʦʛʦ ʟʥʘʝʪ ʦ ʤʘʪʝʨʠ ʇʘʨʩʠʬʘʣʷ, 

ʍʝʨʮʝʣʷʡʜ, ʠ ʯʪʦ ʩʘʤʘ ʍʝʨʮʝʣʷʡʜ ʧʦʷʚʣʷʝʪʩʷ ʥʘ 

ʩʮʝʥʝ ʥʝ ʪʦʣʴʢʦ ʚ ʤʘʩʢʝ ʂʫʥʜʨʠ, ʥʦ ʠ ʚ ʨʳʞʝʤ 

ʧʘʨʠʢʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʦʙʨʘʟʫ 

ʩʦʙʣʘʟʥʠʪʝʣʴʥʠʮʳ ʥʘ ʩʣʫʞʙʝ ʂʣʠʥʛʟʦʨʘ.  

ʃʠʯʥʳʡ ʛʨʝʭ ʂʫʥʜʨʠ ð ʩʤʝʭ ʧʨʠ ʚʠʜʝ 

ʩʪʨʘʜʘʥʠʡ (ʩʪʨʘʜʘʥʠʡ ʍʨʠʩʪʘ, ʦʜʥʘʢʦ ʜʣʷ ʤʠʨʘ 

ʩʧʝʢʪʘʢʣʷ ʉ. ʃʵʥʛʨʠʜʞʘ ʩʫʱʝʩʪʚʝʥʥʦ ʠʤʝʥʥʦ 

ʦʪʩʪʫʪʩʪʚʠʝ ʩʦ-ʩʪʨʘʜʘʥʠʷ; ʩʨ. çMitleid ð 

ʩʪʨʘʜʘʥʠʝ-ʚʤʝʩʪʝ-ʩè [13; 208]), ʢʪʦ ʙʳ ʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʢʦʛʦ ʙʳ ʝʛʦ ʥʠ ʧʨʦʷʚʣʷʣ ð ʜʝʣʘʝʪʩʷ 

ʧʨʠʯʠʥʦʡ ʠ ʝʝ ʧʝʨʝʨʦʞʜʝʥʠʡ, ʠ ʧʦʜʚʣʘʩʪʥʦʩʪʠ 

ʂʣʠʥʛʟʦʨʫ. ʆʥ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʛʨʠʤʘʩʝ ʤʘʩʢʠ, 

ʩʚʷʟʳʚʘʶʱʝʡ ʚ ʝʜʠʥʳʡ ʩʤʳʩʣʦʚʦʡ ʨʷʜ ʩʤʝʭ (ʢʘʢ 

ʦʪʩʫʪʩʪʚʠʝ ʩʦʩʪʨʘʜʘʥʠʷ), ʬʠʟʠʯʝʩʢʦʝ ʩʪʨʘʜʘʥʠʝ ʠ 

ʥʘʩʣʘʞʜʝʥʠʝ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʦʜʥʠʤ ʚʳʨʘʞʝʥʠʝʤ 

ʣʠʮʘ ʥʝʠʟʤʝʥʥʦʡ ʤʘʩʢʠ. 

ʉʪʨʘʜʘʥʠʝ (ʚʦʧʣʦʱʝʥʥʦʝ ʚ ɻʨʘʘʣʝ) 

ʩʘʢʨʘʣʠʟʠʨʫʝʪʩʷ ʚ ʄʦʥʩʘʣʴʚʘʪʝ, ʘ ʥʘʩʣʘʞʜʝʥʠʝ 

(ʚʦʧʣʦʱʝʥʥʦʝ ʚ ʂʫʥʜʨʠ) ð ʚ ʟʘʤʢʝ ʂʣʠʥʛʟʦʨʘ; ʠ 

ʪʦ, ʠ ʜʨʫʛʦʝ ʨʝʜʫʮʠʨʫʝʪ ʧʨʠʨʦʜʥʦʝ ʥʘʯʘʣʦ ʚ 

ʯʝʣʦʚʝʢʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʩʪʦʷʥʥʦ ʘʢʮʝʥʪʠʨʫʝʪ 

ʝʛʦ. ʆʪʩʫʪʩʪʚʠʝ ʩʦʩʪʨʘʜʘʥʠʷ ʢ ʂʫʥʜʨʠ ʠ ɸʤʬʦʨʪʘʩʫ 

ʨʘʚʥʦ ʫ ʨʳʮʘʨʝʡ ɻʨʘʘʣʷ ʠ ʫ ʂʣʠʥʛʟʦʨʘ ʩʦʯʝʪʘʝʪʩʷ ʩ 

ʧʦʜʯʝʨʢʥʫʪʳʤ ʚʥʠʤʘʥʠʝʤ ʢ çʧʨʠʨʦʜʥʦʤʫè (ʛʠʙʝʣʠ 

ʣʝʙʝʜʷ, ʨʦʩʪʫ ʨʘʩʪʝʥʠʡ ʠ ʪʜ): ʧʨʠʨʦʜʥʦʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʪʘʤ, ʠ ʪʘʤ, ʢʘʢ ʠʩʪʦʯʥʠʢ ʩʪʨʘʜʘʥʠʷ 

ʠʣʠ ʥʘʩʣʘʞʜʝʥʠʷ ʚ ʫʱʝʨʙ ʯʝʣʦʚʝʯʝʩʢʦʤʫ. ʇʦ ʩʫʪʠ 

ʤʠʨʳ ʂʣʠʥʛʟʦʨʘ ʠ ʨʳʮʘʨʝʡ ɻʨʘʘʣʷ ʥʝ ʪʘʢ ʨʘʟʣʠʯʥʳ, 

ʧʦʩʢʦʣʴʢʫ ʥʝʩʫʪ ʚ ʩʝʙʝ ʵʛʦʠʩʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ 

ʦʜʥʦʛʦ ʨʦʜʘ. ʊʘʢ, ʉʣʘʚʦʡ ɾʠʞʝʢ ʟʘʤʝʯʘʝʪ: çʈʘʟʚʝ 

ʨʠʪʫʘʣ ɻʨʘʘʣʷ ʥʝ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʢʣʠʥʛʟʦʨʦʚʩʢʦʡ 

ʧʦʜʜʝʣʢʦʡ?è [17]. 

ʇʘʨʩʠʬʘʣʴ ð der reine Tor ð ʦʢʘʟʳʚʘʝʪʩʷ ʚʥʝ 

ʦʙʝʠʭ ʩʠʩʪʝʤ. ʚ ʝʛʦ ʦʙʣʠʢʝ ʠ ʧʦʚʝʜʝʥʠʠ ʢʘʢ ʠ ʚ 

ʦʙʣʠʢʝ ʂʫʥʜʨʠ, ʧʦʜʯʝʨʢʥʫʪʘ ʤʘʨʛʠʥʘʣʴʥʦʩʪʴ 

(ʦʜʝʞʜʘ ʇʘʨʩʠʬʘʣʷ, ʝʛʦ ʦʨʫʞʠʝ, ʝʛʦ ʧʦʚʝʜʝʥʠʝ ʥʝ 

ʦʙʫʩʣʦʚʣʝʥʳ ʩʦʮʠʘʣʴʥʦ) ð ʠ ʦʥ, ʢʘʢ ʠ ʂʫʥʜʨʠ, 

ʧʝʨʝʤʝʱʘʝʪʩʷ ʠ ʩʪʨʘʥʩʪʚʫʝʪ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʝʝ ʥʝ 

ʤʝʥʷʝʪ ʧʨʠ ʵʪʦʤ ʦʙʣʠʢʘ. ʂʫʥʜʨʠ ʞʝ ʤʝʥʷʝʪ ʩʚʦʡ 

ʚʥʝʰʥʠʡ ʚʠʜ (ʦʪ ʙʨʠʪʦʡ ʛʦʣʦʚʳ ʧʘʮʠʝʥʪʢʠ ʣʠʙʦ 

ʟʘʢʣʶʯʸʥʥʦʡ ʜʦ ʨʳʞʠʭ ʢʫʜʨʝʡ ʨʦʢʦʚʦʡ 

ʩʦʙʣʘʟʥʠʪʝʣʴʥʠʮʳ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʢʘʮʠʠ; ʥʦ ʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʣʠʥʛʟʦʨʘ, ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʄʦʥʩʘʣʴʚʘʪʘ ʦʥʘ ʪʦʞʝ ʚʳʛʣʷʜʠʪ ʠʥʦʨʦʜʥʦ, 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʥʘʷ ʢʘʢ ʨʝʩʧʝʢʪʘʙʝʣʴʥʦ 

ʚʳʛʣʷʜʷʱʠʤ ʨʳʮʘʨʷʤ ɻʨʘʘʣʷ, ʪʘʢ ʠ ʜʝʚʘʤ 

ʂʣʠʥʛʟʦʨʘ ʩ ʠʭ ʦʛʨʘʥʠʯʝʥʥʳʤ ʥʘʙʦʨʦʤ ʛʝʥʜʝʨʥʦ 

ʦʜʥʦʟʥʘʯʥʳʭ ʠʤʠʜʞʝʡ-ʩʪʝʨʝʦʪʠʧʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʜʦʙʨʷʝʤʳʤ (ʠʣʠ ʧʦʨʠʮʘʝʤʳʤ, ʠ 

ʦʪʪʦʛʦ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤ) ʚ ʧʘʪʨʠʘʨʭʘʣʴʥʦʤ 

ʦʙʱʝʩʪʚʝ ʞʝʥʩʢʠʤ ʪʠʧʘʞʘʤ (ʣʝʜʠ, ʩʢʦʨʙʷʱʘʷ 

ʚʜʦʚʘ, ʠʩʢʫʩʠʪʝʣʴʥʠʮʘ). ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʤʫʞʩʢʠʝ ʪʠʧʘʞʠ ʄʦʥʩʘʣʴʚʘʪʘ ʪʘʢʞʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʝʨʝʦʪʠʧʘʤ: ʧʣʘʱʠ ʨʳʮʘʨʝʡ ʠ 

ɻʫʨʥʝʤʘʥʮʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʩʳʣʘʶʪ ʠ ʢ 

ʙʦʛʦʩʣʫʞʝʙʥʳʤ ʦʜʝʷʥʠʷʤ ʠ ʢ ʜʦʢʪʦʨʩʢʠʤ ʭʘʣʘʪʘʤ 

ʠ ʣʝʛʢʦ ʟʘʤʝʥʷʶʪʩʷ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʠʪʫʘʣʘ ʥʘ 

ʧʦʚʩʝʜʥʝʚʥʫʶ ʦʜʝʞʜʫ, ʘ ʩʢʘʣʴʧʝʣʴ ð ʥʘ 

ʦʛʥʝʩʪʨʝʣʴʥʦʝ ʦʨʫʞʠʝ çʚʦʠʥʦʚ ʍʨʠʩʪʦʚʳʭè. 

ʇʘʨʩʠʬʘʣʴ ʦʢʘʟʳʚʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ, ʢʪʦ 

ʧʨʦʷʚʣʷʝʪ ʩʦʩʪʨʘʜʘʥʠʝ ʢ ɸʤʬʦʨʪʘʩʫ. ɿʜʝʩʴ 

ʉ. ʃʥɻʛʨʠʜʞ ʩʣʝʜʫʝʪ ʟʘ ʧʦʵʤʦʡ, ʚ ʢʦʪʦʨʦʡ ʠʤʝʥʥʦ 

ʵʪʦ, ʘ ʥʝ ʚʦʟʚʨʘʱʝʥʠʝ ʫʪʨʘʯʝʥʥʦʡ ʩʚʷʪʳʥʠ, 

ʦʢʘʟʳʚʘʝʪʩʷ ʫʩʣʦʚʠʝʤ ʠʩʮʝʣʝʥʠʷ ʨʘʥʝʥʦʛʦ ʮʘʨʷ): 

çɼʫʰʦʡ ʢ ɸʥʬʦʨʪʘʩʫ ʧʨʠʧʘʜʘʷ,  

ʇʘʨʮʠʬʘʣʴ ʩʧʨʦʩʠʣ ʝʛʦ, ʨʳʜʘʷ  

(ɺʦʧʨʦʩ ʷʚʠʣʩʷ ʩʘʤ ʩʦʙʦʡ):  

"ʆ ʜʷʜʷ! ʄʦʣʚʠ, ʯʪʦ ʩ ʪʦʙʦʡ?!"  

ʀ ʪʫʪ ʩʫʜʴʙʘ ʝʛʦ ʨʝʰʠʣʘʩʴ,  

ʀ ʯʫʜʦ ʠʟ ʯʫʜʝʩ ʩʚʝʨʰʠʣʦʩʴ:  

ɸʥʬʦʨʪʘʩ ʠʩʮʝʣʠʣʩʷ ʚʤʠʛ,  

ʀ ʧʝʨʝʜ ʚʩʝʤʠ ʚʜʨʫʛ ʚʦʟʥʠʢ  

ʂʘʢ ʙʳ ɸʥʬʦʨʪʘʩ ʥʦʚʳʡ,  

ʂʨʘʩʠʚʳʡ, ʩʠʣʴʥʳʡ, ʟʜʦʨʦʚʳʡè [11] 

ʏʪʦʙʳ ʫʚʠʜʝʪʴ ʢʦʧʴʝ ʚ ʨʫʢʘʭ ʂʣʠʥʛʟʦʨʘ, ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʩʮʝʥʳ ʩʦʙʣʘʟʥʝʥʠʷ ʥʘʭʦʜʷʱʝʝʩʷ 

ʥʘ ʩʮʝʥʝ, ʇʘʨʩʠʬʘʣʴ ʜʦʣʞʝʥ ʦʩʣʝʧʥʫʪʴ (ʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ð ʫʚʠʜʝʪʴ ʢʦʧʴʝ ʚʥʫʪʨʝʥʥʠʤ ʟʨʝʥʠʝʤ), 

ʠ ʵʪʦ ʪʘʢʞʝ ʦʪʩʳʣʢʘ ʢ ʧʦʵʤʝ ɺ. ʬʦʥ ʕʰʝʥʙʘʭʘ (ʙʨʘʪ 

ʇʘʨʮʠʬʘʣʷ, ʌʝʡʨʝʬʠʮ, ʥʝ ʤʦʞʝʪ ʫʚʠʜʝʪʴ ɻʨʘʘʣʴ, 

ʧʦʢʘ ʥʝ ʧʨʠʤʝʪ ʢʨʝʱʝʥʠʝ). ʊʘʢ ʥʘ ʤʝʩʪʦ ʨʠʪʫʘʣʘ 

ʩʪʘʥʦʚʠʪʩʷ ʣʠʯʥʳʡ ʦʧʳʪ ʩʪʨʘʜʘʥʠʷ.  

ʉʣʝʧʦʪʫ ʇʘʨʩʠʬʘʣʷ ʚ ʩʧʝʢʪʘʢʣʝ ʫʤʝʩʪʥʦ 

ʩʨʘʚʥʠʪʴ ʩʦ ʩʣʝʧʦʪʦʡ ʘʧʦʩʪʦʣʘ ʇʘʚʣʘ ʥʘ ʧʫʪʠ ʚ 

ɼʘʤʘʩʢ. ʂʘʢ ʧʠʰʝʪ ɸʣʝʥ ɹʘʜʴʶ, çʧʦʜʭʦʜʠʪ ʣʠ 

ʩʣʦʚʦ "ʦʙʨʘʱʝʥʠʝ" ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʪʦʛʦ, ʯʪʦ 

ʧʨʦʠʟʦʰʣʦ ʥʘ ʧʫʪʠ ʚ ɼʘʤʘʩʢ? ʕʪʦ ʙʳʣʦ 

ʦʩʣʝʧʣʝʥʠʝ, ʮʝʟʫʨʘ, ʘ ʥʝ ʜʠʘʣʝʢʪʠʯʝʩʢʠʡ ʧʝʨʝʭʦʜ. 

ʊʘʢʦʚʦ ʫʩʣʦʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʦʛʦ ʩʫʙʲʝʢʪʘ: 

"...ʅʦ ʙʣʘʛʦʜʘʪʠʶ ɹʦʞʠʝʶ ʝʩʤʴ ʪʦ, ʯʪʦ ʝʩʤʴ..." 

(1ʂʦʨ 15:10). ʀʤʝʥʥʦ "ʷ ʝʩʤʴ" ʢʘʢ ʪʘʢʦʚʦʝ ʙʳʣʦ 

ʧʨʠʟʚʘʥʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʞʠʜʘʥʥʳʤ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʥʘ ʧʫʪʠ ʚ ɼʘʤʘʩʢ.  

ɺ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʵʪʦ ʦʙʨʘʱʝʥʠʝ ʥʠʢʝʤ ʥʝ ʙʳʣʦ 

ʧʨʦʠʟʚʝʜʝʥʦ: ʇʘʚʝʣ ʥʝ ʙʳʣ ʦʙʨʘʱʝʥ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ "ʮʝʨʢʚʠ", ʥʝ ʙʳʣ ʧʦʩʚʷʱʝʥ. ɼʦ 

ʥʝʛʦ ʥʝ ʜʦʥʝʩʣʠʩʴ ʩʣʦʚʘ ɽʚʘʥʛʝʣʠʷ. ʗʩʥʦ, ʯʪʦ 

ʚʩʪʨʝʯʘ ʥʘ ʜʦʨʦʛʝ ʧʝʨʝʜʘʝʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ 

ʩʦʙʳʪʠʝ. ʇʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʚʦʩʢʨʝʩʝʥʠʝ ʠʟ 
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ʤʝʨʪʚʳʭ ʩʦʚʝʨʰʝʥʥʦ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ ʠ ʩ ʥʝʛʦ ʚʩʝ 

ʙʝʨʝʪ ʥʘʯʘʣʦ, ʪʘʢ ʠ ʚʝʨʘ ʇʘʚʣʘ ʝʩʪʴ ʥʘʯʘʣʦ ʝʛʦ ʢʘʢ 

ʩʫʙʲʝʢʪʘ, ʠ ʥʠʯʪʦ ʢ ʵʪʦʤʫ ʥʘʯʘʣʫ ʥʝ ʧʦʜʚʦʜʠʪ. 

ʉʦʙʳʪʠʝ ʧʨʦʩʪʦ "ʩʣʫʯʠʣʦʩʴ" ʚ ʙʝʟʣʠʯʥʦʩʪʠ ʧʫʪʠ, ʠ 

ʩʣʫʯʠʚʰʝʝʩʷ ʝʩʪʴ ʩʫʙʲʝʢʪʠʚʥʳʡ ʟʥʘʢ ʩʦʙʳʪʠʷ ʚ 

ʩʦʙʩʪʚʝʥʥʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ, ʢʘʢʦʚʳʤ ʷʚʣʷʝʪʩʷ 

ʚʦʩʢʨʝʩʝʥʠʝ ʍʨʠʩʪʘ. ʉʫʙʲʝʢʪ ʚʦʩʢʨʝʩʘʝʪ ʚ ʩʘʤʦʤ 

ʇʘʚʣʝ. ʆʙʨʘʟʮʦʚʳʡ ʧʨʠʤʝʨ ʚʟʘʠʤʦʩʚʷʟʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʜʦʢʪʨʠʥʳ, ʠʙʦ ʇʘʚʝʣ ʠʟ ʫʩʣʦʚʠʡ 

ʩʚʦʝʛʦ çʦʙʨʘʱʝʥʠʷè ʜʝʣʘʝʪ ʚʳʚʦʜ, ʯʪʦ ʠʩʭʦʜʠʪʴ 

ʤʦʞʥʦ ʪʦʣʴʢʦ ʠʟ ʚʝʨʳ, ʠʟ ʜʝʢʣʘʨʘʮʠʠ ʚʝʨʳ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʭʨʠʩʪʠʘʥʩʢʦʛʦ ʩʫʙʲʝʢʪʘ ʥʠʯʝʤ ʥʝ 

ʦʙʫʩʣʦʚʣʝʥʦ... ʅʘʧʨʠʤʝʨ, ʤʦʤʝʥʪ ʥʘʠʙʦʣʴʰʝʡ 

ʚʘʞʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʇʘʚʝʣ ʠʟʣʘʛʘʝʪ ʩ ʷʚʥʦʡ 

ʛʦʨʜʦʩʪʴʶ (ʇʘʚʝʣ ʦʧʨʝʜʝʣʝʥʥʦ ʥʝ ʙʳʣ ʥʠ 

ʠʥʪʨʦʚʝʨʪʦʤ, ʥʠ ʣʦʞʥʳʤ ʩʢʨʦʤʥʠʢʦʤ): ʯʪʦ ʜʝʣʘʝʪ 

ʦʥ ʧʦʩʣʝ ʦʩʣʝʧʣʝʥʠʷ ʥʘ ʜʦʨʦʛʝ ʚ ɼʘʤʘʩʢ? ɺʦ ʚʩʷʢʦʤ 

ʩʣʫʯʘʝ ʤʳ ʟʥʘʝʤ, ʯʝʛʦ ʦʥ ʥʝ ʜʝʣʘʝʪ. ʆʥ ʥʝ ʠʜʝʪ ʚ 

ʀʝʨʫʩʘʣʠʤ, ʥʝ ʩʦʙʠʨʘʝʪʩʷ ʫʚʠʜʝʪʴ ʥʘʜʝʣʝʥʥʳʭ 

ʘʚʪʦʨʠʪʝʪʦʤ çʟʘʢʦʥʥʳʭè ʘʧʦʩʪʦʣʦʚ, ʪʝʭ, ʢʪʦ ʣʠʯʥʦ 

ʟʥʘʣ ʍʨʠʩʪʘ. ʆʥ ʥʝ ʥʘʤʝʨʝʥ çʧʦʜʪʚʝʨʞʜʘʪʴè 

ʩʦʙʳʪʠʝ, ʩʜʝʣʘʚʰʝʝ ʝʛʦ ʘʧʦʩʪʦʣʦʤ ʚ ʩʦʙʩʪʚʝʥʥʳʭ 

ʛʣʘʟʘʭè [3]. 

ʀʩʪʠʥʘ, ʧʦʥʠʤʘʝʤʘʷ ʢʘʢ ʢʘʢ çʜʳʨʘ ʚ ʟʥʘʥʠʠ, 

ʨʘʟʨʳʚ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʨʷʜʢʦʚ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʡè (ʪʘʤ ʞʝ), ʧʦʟʚʦʣʷʝʪ ʇʘʨʩʠʬʘʣʶ ð 

ʢʘʢ ʘʧʦʩʪʦʣʫ ʇʘʚʣʫ ð ʠʟʤʝʥʠʪʴʩʷ, ʥʝ ʚʩʪʨʘʠʚʘʷʩʴ 

ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʨʠʛʠʜʥʫʶ ʩʠʩʪʝʤʫ, ʥʝ 

ʧʦʜʯʠʥʷʷʩʴ ʠʝʨʘʨʭʠʠ; ʦʩʫʱʝʩʪʚʠʪʴ ʩʦʙʳʪʠʝ 

ʣʠʯʥʦʩʪʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʘ ʥʝ ʫʟʥʘʪʴ ʦ ʥʝʤ ʢʘʢ ʦ 

ʯʝʤ-ʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʤ. 

(ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʧʫʪʴ ʘʧʦʩʪʦʣʘ ʇʘʚʣʘ ð ʧʫʪʴ ʚ 

ɼʘʤʘʩʢ ð ʪʦʞʝ ʷʚʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ ʚʨʝʤʝʥʥʆʛʦ 

ʦʧrʪʘ ʯʝʨʝʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ). ʉʣʝʧʦʪʘ 

ʇʘʨʩʠʬʘʣʷ ð ʵʪʦ ʠ ʚʨʝʤʝʥʥʳʡ ʨʘʟʨʳʚ ʩ 

ʯʫʚʩʪʚʝʥʥʦ ʚʦʩʧʨʠʥʠʤʘʝʤʳʤ ʧʨʠʨʦʜʥʳʤ ʥʘʯʘʣʦʤ. 

ʇʨʠʨʦʜʥʦʝ, ʦʥʦ ʞʝ ʪʝʣʝʩʥʦʝ, ʚ ʦʙʝʠʭ ʩʠʩʪʝʤʘʭ ð ʚ 

ʟʘʤʢʝ ʂʣʠʥʛʟʦʨʘ ʠ ʚ ʄʦʥʩʘʣʴʚʘʪʝ ð ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʝ ʟʣʦ, ʥʦ ʚ ʬʠʥʘʣʝ ʦʥʦ ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʝʡʪʨʘʣʴʥʳʤ: ʧʦʩʪʫʧʢʠ ʇʘʨʩʠʬʘʣʷ ʚʥʝʩʠʩʪʝʤʥʳ, 

ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʵʪʠʢʦʡ, 

ʚʳʩʪʨʘʠʚʘʝʤʦʡ ʠʤ ʠʩʭʦʜʷ ʠʟ ʣʠʯʥʦʛʦ ʦʧʳʪʘ ʠ 

ʵʤʧʘʪʠʠ, ʘ ʥʝ ʥʝʢʦʪʦʨʳʭ ʥʘʜ-ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʢʦʥʮʝʧʪʦʚ. ʆʧʳʪ ʪʝʣʝʩʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ 

ʥʝʠʟʙʝʞʥʦʩʪʠ ʩʪʨʘʜʘʥʠʷ ʥʝ ʦʪʜʘʣʷʝʪ ʝʛʦ ʦʪ ʜʨʫʛʠʭ 

ʧʝʨʩʦʥʘʞʝʡ, ʘ ʩʙʣʠʞʘʝʪ ʩ ʥʠʤʠ ʙʣʘʛʦʜʘʨʷ 

ʩʧʦʩʦʙʥʦʩʪʠ ʵʪʦ ʩʪʨʘʜʘʥʠʝ ʨʘʟʜʝʣʠʪʴ. 

ʆʙʝʟʣʠʯʝʥʥʦʩʪʴ ɸʤʬʦʨʪʘʩʘ ʠ ʂʫʥʜʨʠ ʚʦ 

ʬʣʝʰʙʵʢʝ ʨʘʩʩʢʘʟʘ ɻʫʨʥʝʤʘʥʮʘ 1 ʜʝʡʩʪʚʠʷ (ʤʘʩʢʠ), 

ʦʙʝʟʣʠʯʝʥʥʦʩʪʴ ʨʠʪʫʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʬʠʥʘʣʝ 1 

ʜʝʡʩʪʚʠʷ ʩʤʝʥʷʝʪʩʷ ʣʠʯʥʳʤʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ 

ʧʝʨʩʦʥʘʞʝʡ ʙʣʘʛʦʜʘʨʷ ʇʘʨʩʠʬʘʣʶ. ʂʫʙ 

ʦʢʘʟʳʚʘʝʪʩʷ ʧʫʩʪʳʤ, ʥʝ ʧʨʦʜʫʮʠʨʫʷ ʬʣʝʰʙʵʢʠ ʠ ʥʝ 

ʠʩʧʦʣʴʟʫʷʩʴ ʜʣʷ ʨʠʪʫʘʣʘ (ʧʦ ʤʳʩʣʠ ʩʘʤʦʛʦ 

ʈ. ɺʘʛʥʝʨʘ, ʮʝʣʴ ʭʫʜʦʞʥʠʢʘ ð ʦʩʚʦʙʦʜʠʪʴ ʤʠʬʳ 

çʦʪ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʭʨʠʩʪʠʘʥʩʢʦʡ 

ʤʳʩʣʠ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʚ ʥʠʭ ʚʝʯʥʫʶ ʧʦʵʤʫ ʯʠʩʪʦʡ 

ʯʝʣʦʚʝʯʥʦʩʪʠè [5; 377]; ʇʘʨʩʠʬʘʣʴ ʚʦʟʚʨʘʱʘʝʪ 

ʢʦʧʴʝ, ʙʫʢʚʘʣʴʥʦ ʠʩʢʫʧʠʚ ʝʜʠʥʩʪʚʝʥʥʫʶ ʨʝʘʣʴʥʫʶ 

ʚʠʥʫ ɸʤʬʦʨʪʘʩʘ ð ʚʠʥʫ ʧʝʨʝʜ ɹʨʘʪʩʪʚʦʤ, ʠ 

ɸʤʬʦʨʪʘʩ ʩ ʂʫʥʜʨʠ ʫʭʦʜʷʪ ʚ ʣʝʩ, ʥʘ ʥʝʡʪʨʘʣʴʥʫʶ 

ʪʝʨʨʠʪʦʨʠʶ ʚʥʝ ʩʠʩʪʝʤʳ.  

ʊʦ, ʯʪʦ ɸʤʬʦʨʪʘʩ ʠ ʂʫʥʜʨʠ ʫʭʦʜʷʪ ʚʤʝʩʪʝ, 

ʚʟʷʚʰʠʩʴ ʟʘ ʨʫʢʠ ð ʥʝ ʚʥʝʟʘʧʥʦʝ ʨʝʰʝʥʠʝ 

ʨʝʞʠʩʩʝʨʘ, ʨʝʰʠʚʰʝʛʦ, ʯʪʦ ʭʦʨʦʰʝʡ ʦʧʝʨʝ 

ʥʝʦʙʭʦʜʠʤʘ ʣʶʙʦʚʥʘʷ ʣʠʥʠʷ. ʆʪʥʦʰʝʥʠʷ ʂʫʥʜʨʠ ʠ 

ɸʤʬʦʨʪʘʩʘ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʧʦʢʘʟʘʥʳ ʠʤʝʥʥʦ ʢʘʢ 

ʚʟʘʠʤʥʘʷ ʣʶʙʦʚʴ (ʚ ʩʮʝʥʝ 1 ʜʝʡʩʪʚʠʷ ʩ ʮʝʣʝʙʥʳʤ 

ʙʘʣʴʟʘʤʦʤ), ʚʜʚʦʡʥʝ ʤʫʯʠʪʝʣʴʥʘʷ ʠʟ-ʟʘ ʩʚʦʝʡ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ: ʜʣʷ ʂʫʥʜʨʠ ʝʝ ʙʣʦʢʠʨʫʝʪ 

ʦʩʦʟʥʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʛʨʝʭʦʚʥʦʩʪʠ (ʦʥʘ ð 

ʩʦʙʣʘʟʥʠʪʝʣʴʥʠʮʘ ʥʘ ʩʣʫʞʙʝ ʂʣʠʥʛʟʦʨʘ ʠ 

ʞʝʥʱʠʥʘ, ʩʤʝʷʚʰʘʷʩʷ ʥʘʜ ʍʨʠʩʪʦʤ) ʠ ʚʠʥʳ ʣʠʯʥʦ 

ʧʝʨʝʜ ɸʤʬʦʨʪʘʩʦʤ, ʜʣʷ ɸʤʬʦʨʪʘʩʘ ð ʯʫʚʩʪʚʦ 

ʚʠʥʳ ʧʝʨʝʜ ɹʨʘʪʩʪʚʦʤ: ʠʟ-ʟʘ ʩʚʦʠʭ ʯʫʚʩʪʚ ʢ ʂʫʥʜʨʠ 

ʦʥ ʧʦʪʝʨʷʣ ʢʦʧʴʝ. ʕʪʠ ʦʪʥʦʰʝʥʠʷ ʚʘʞʥʳ ʚ 

ʩʧʝʢʪʘʢʣʝ, ʧʦʩʢʦʣʴʢʫ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢ ʛʨʝʭ 

ʠʩʢʘʞʘʝʪ ʯʝʣʦʚʝʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ð ʠ ʢʘʢ, 

ʠʟʙʘʚʠʚʰʠʩʴ ʦʪ ʛʨʝʭʘ, ɸʤʬʦʨʪʘʩ ʠ ʂʫʥʜʨʠ 

ʦʢʘʟʳʚʘʶʪʩʷ ʩʧʦʩʦʙʥʳʤʠ ʥʘ ʣʶʙʦʚʴ. ʕʪʦ 

ʠʟʤʝʥʝʥʠʝ ʤʘʨʢʠʨʫʝʪʩʷ ʫʧʦʤʷʥʫʪʳʤ ʚʳʰʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʝʰʝʥʠʝʤ: ʩʚʦʙʦʜʥʳʝ ʦʪ ʛʨʝʭʘ 

ʚʣʶʙʣʝʥʥʳʝ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝ ʧʨʠʚʷʟʘʥʳ ʢ ʤʝʩʪʫ ʠ 

ʤʦʛʫʪ ʫʡʪʠ ʚ ʥʝʡʪʨʘʣʴʥʳʡ ʣʝʩ (ʢʦʪʦʨʳʡ ʥʝ ʷʚʣʷʝʪʩʷ 

ʮʝʣʴʶ ʠʭ ʧʫʪʝʰʝʩʪʚʠʷ); ʨʳʮʘʨʠ ʞʝ ɻʨʘʘʣʷ ʪʘʢ ʠ 

ʦʩʪʘʶʪʩʷ ʪʘʤ, ʛʜʝ ʙʳʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʘʬʦʨʘ 

ʧʫʪʠ, ʚʳʨʘʞʝʥʥʘʷ ʯʝʨʝʟ ʦʙʨʘʟʳ ʩʮʝʥʠʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʢʘʟʳʚʘʝʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʜʣʷ 

ʩʧʝʢʪʘʢʣʷ: ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʢ 

ʚʨʝʤʝʥʥʆʤʫ, ʪʘʢ ʠ ʵʪʠʯʝʩʢʦʤʫ ʧʣʘʥʘʤ ʥʘʨʨʘʪʠʚʘ. 

ɼʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʞʠʩʩʝʨʩʢʦʛʦ ʦʧʝʨʥʦʛʦ 

ʪʝʘʪʨʘ ʭʘʨʘʢʪʝʨʝʥ ʧʦʜʭʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ 

çʩʚʷʱʝʥʥʘʷè ʘʪʤʦʩʬʝʨʘ çʇʘʨʩʠʬʘʣʷè 

ʨʘʟʦʙʣʘʯʘʝʪʩʷ, ʩʥʠʞʘʝʪʩʷ ʠ ʫʥʠʯʪʦʞʘʝʪʩ ̫ð 

ʜʦʩʪʘʪʦʯʥʦ ʚʩʧʦʤʥʠʪʴ ʚʘʞʥʳʝ ʧʨʝʤʴʝʨʳ 

ʧʦʩʣʝʜʥʠʭ ʥʝʩʢʦʣʴʢʠʭ ʩʝʟʦʥʦʚ, ʢʘʢ ʪʦ ʩʧʝʢʪʘʢʣʠ 

ɼʤʠʪʨʠʷ ʏʝʨʥʷʢʦʚʘ ʚ ɹʝʨʣʠʥʩʢʦʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʦʧʝʨʝ (2016) ʠʣʠ ɸʣʚʠʩʘ ʍʝʨʤʘʥʠʩʘ ʚ ɺʝʥʩʢʦʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʦʧʝʨʝ (2017). ʆʜʥʘʢʦ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʜʝʩʘʢʨʘʣʠʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ɹʨʘʪʩʪʚʦ ɻʨʘʘʣʷ 

ʠ ʩʢʘʟʦʯʥʦ-ʚʦʟʚʳʰʝʥʥʳʡ ʄʦʥʩʘʣʴʚʘʪ, ʥʦ ʠ ʩʘʤ 

çʚʘʛʥʝʨʦʚʩʢʠʡ ʧʨʦʝʢʪè ð ʧʦʩʪʘʥʦʚʢʠ ʧʦʢʘʟʳʚʘʶʪ 

ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʧʦʠʩʢʦʚ ʩʚʷʪʦʩʪʠ ʠ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʯʝʨʝʟ ʚʝʨʫ, ʨʘʟʦʯʘʨʦʚʘʥʥʦʩʪʴ ʚ 

ʭʨʠʩʪʠʘʥʩʪʚʝ ʢʘʢ ʪʘʢʦʚʦʤ. 

ʅʘ ʜʨʫʛʦʤ ʧʦʣʶʩʝ ʩʫʱʝʩʪʚʫʶʪ 

çʪʨʘʜʠʮʠʦʥʥʳʝè ʩʧʝʢʪʘʢʣʠ, ʯʘʩʪʦ ʦʙʨʝʤʝʥʝʥʥʳʝ 

ʪʱʘʪʝʣʴʥʳʤ ʩʦʙʣʶʜʝʥʠʝʤ ʙʫʢʚʳ ʚʘʛʥʝʨʦʚʩʢʠʭ 

ʨʝʤʘʨʦʢ, ʚ ʢʦʪʦʨʳʭ ʩʚʷʪʦʩʪʴ ʄʦʥʩʘʣʴʚʘʪʘ 

ʘʙʩʦʣʶʪʠʟʠʨʫʝʪʩʷ, ʘ ʭʨʘʥʠʪʝʣʠ ɻʨʘʘʣʷ, 

ʦʙʝʨʝʛʘʶʱʠʝ ʞʠʟʥʴ ʣʝʩʥʳʭ ʟʚʝʨʝʡ ʠ ʧʠʪʘʶʱʠʝʩʷ 

ʙʦʞʝʩʪʚʝʥʥʦʡ ʙʣʘʛʦʜʘʪʴʶ, ʧʨʝʜʩʪʘʶʪ ʥʝʢʦʪʦʨʳʤ 

ʠʜʝʘʣʦʤ ð ʠ ʚʩʝ ʧʫʪʝʰʝʩʪʚʠʝ ʇʘʨʩʠʬʘʣʷ 

ʩʪʘʥʦʚʠʪʩʷ ʜʦʨʦʛʦʡ ʢ ʦʩʦʟʥʘʥʠʶ ʪʦʛʦ, ʢʘʢ 

ʧʨʝʢʨʘʩʝʥ ʄʦʥʩʘʣʴʚʘʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʩʘʤʠ ʪʦʛʦ ʥʝ 

ʟʘʤʝʯʘʷ, ʧʦʩʪʘʥʦʚʱʠʢʠ ʪʦʞʝ ʨʘʟʨʫʰʘʶʪ 

ʠʟʣʘʛʘʝʤʳʡ ʚ ʧʘʨʪʠʪʫʨʝ ʧʨʦʝʢʪ, ʚʝʜʴ ʝʩʣʠ ʣʝʩʥʦʝ 

ʙʨʘʪʩʪʚʦ ʪʘʢ ʧʨʝʠʩʧʦʣʥʝʥʦ ʙʣʘʛʦʜʘʪʠ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʘ ð ʟʘʯʝʤ ʠʤ ʧʨʠʭʦʜ ʄʝʩʩʠʠ? 

ʉʫʱʝʩʪʚʫʝʪ ʠ ʪʨʝʪʴʷ ʢʨʘʡʥʦʩʪʴ: ʨʘʟʨʫʰʝʥʠʝ 

ʥʘʨʨʘʪʠʚʘ ʚ ʜʫʭʝ ʠʜʝʡ ɸʜʦʣʴʬʘ ɸʧʧʠʘ [12], ʢʦʛʜʘ 

ʬʨʘʟʘ ɻʫʨʥʝʤʘʥʮʘ ʦ ʧʨʝʚʨʘʱʝʥʠʠ ʚʨʝʤʝʥʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ ʧʦʚʦʜʦʤ ʜʣʷ ʥʘʤʝʨʝʥʥʦʡ 

ʟʘʧʫʪʘʥʥʦʩʪʠ ʠ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʠʩʪʦʨʠʠ, 
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ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ ʟʨʠʪʝʣʝʤ ʯʝʨʝʟ ʟʚʫʯʘʥʠʝ, ʩʚʝʪ ʠ 

ʟʨʠʪʝʣʴʥʳʝ ʦʙʨʘʟʳ. 

ʋʜʝʨʞʠʚʘʷʩʴ ʦʪ ʢʨʘʡʥʦʩʪʝʡ, ʉ. ʃʵʥʛʨʠʜʞ ʥʝ 

ʦʪʢʘʟʳʚʘʝʪʩʷ ʥʠ ʦʪ ʟʜʨʘʚʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʵʛʦʠʟʤ ʠ 

ʩʘʤʦʧʦʛʣʦʱʝʥʥʦʩʪʴ ɹʨʘʪʩʪʚʘ ɻʨʘʘʣʷ, ʥʠ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʨʠʪʝʣʷ ʪʝʩʥʦ ʩʮʝʧʣʝʥʥʳʤʠ 

ʟʚʫʢʦʚʳʤʠ ʠ ʚʠʟʫʘʣʴʥʳʤʠ ʦʙʨʘʟʘʤʠ, ʥʦ ʣʠʰʴ ʦʪ 

ʦʯʘʨʦʚʘʥʥʦʩʪʠ ʩʘʢʨʘʣʴʥʳʤ.  

ʆʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʩʮʝʥʠʯʝʩʢʦʛʦ 

ʚʦʧʣʦʱʝʥʠʷ ʚʘʛʥʝʨʦʚʩʢʦʡ ʧʘʨʪʠʪʫʨʳ ʚ ʩʧʝʢʪʘʢʣʝ 

ʉ. ʃʵʥʛʨʠʜʞʘ ʩʪʘʥʦʚʷʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʣʝʡʪʤʦʪʠʚʳ, ʬʦʨʤʠʨʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʩʤʳʩʣʦʚʳʝ 

ʨʷʜʳ: ʘ) ʣʝʩ/ʧʨʠʨʦʜʘ/ʤʠʨʦʟʜʘʥʠʝ; ʙ) ʢʫʙ/ʧʦʢʨʦʚ 

ɻʨʘʘʣʷ/ʙʦʣʴʥʠʯʥʘʷ ʧʘʣʘʪʘ; ʚ) 

ɻʨʘʘʣʴ/ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʨʠʪʫʘʣʘ/ʩʪʨʘʜʘʥʠʝ; ʛ) 

ʤʘʩʢʘ/ʨʘʥʘ/ʪʝʣʝʩʥʦʩʪʴ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʨʷʜʦʚ 

ʦʙʣʘʜʘʝʪ ʩʤʳʩʣʦʚʦʡ ʤʥʦʛʦʟʥʘʯʥʦʩʪʴʶ ʠ 

ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ 

ʚʨʝʤʝʥʠ ʩʧʝʢʪʘʢʣʷ, ʧʦʜʦʙʥʦ ʚʘʨʠʘʪʠʚʥʳʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʣʝʡʪʤʦʪʠʚʦʚ ʚ ʚʘʛʥʝʨʦʚʩʢʦʡ 

ʤʫʟʳʢʘʣʴʥʦʡ ʜʨʘʤʘʪʫʨʛʠʠ (ʩʤ. ʦʙ ʵʪʦʤ [2; 78]). 

ʆʧʧʦʟʠʮʠʷ çʨʠʪʫʘʣ/ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʳʡ ʦʧʳʪè, 

ʣʝʞʘʱʘʷ ʚ ʦʩʥʦʚʝ ʩʧʝʢʪʘʢʣʷ, (çʢʦʛʜʘ ʨʝʣʠʛʠʷ 

ʩʜʝʣʘʣʘʩʴ ʜʦʛʤʘʪʠʯʝʩʢʦʡ, ʤʫʟʳʢʘ, ʯʪʦʙʳ ʦʩʪʘʪʴʩʷ 

ʨʝʣʠʛʠʦʟʥʦʡ, ʦʪʜʝʣʠʣʘʩʴ ʦʪ ʨʝʣʠʛʠʠè [8]), ʪʘʢʞʝ 

ʚʳʨʘʞʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʈʠʪʫʘʣ, 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʚ ʫʩʣʦʚʠʷʭ ʢʦʣʴʮʝʚʦʡ ʩʪʨʫʢʪʫʨʳ 

ʚʨʝʤʝʥʠ (ʩʤ. ʥʘʧʨ. [10]), ʩʪʘʥʦʚʠʪʩʷ ʙʝʩʢʦʥʝʯʥʳʤ 

ʩʘʤʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʪʨʘʜʘʥʠʡ: 

ʨʘʥʳ ɸʤʬʦʨʪʘʩʘ ʠ ʨʳʮʘʨʝʡ ʂʣʠʥʛʟʦʨʘ ʜʫʙʣʠʨʫʶʪ 

ʨʘʥʫ ɻʨʘʘʣʷ, ʘ ʣʦʚʫʰʢʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʘʷ 

ʇʘʨʩʠʬʘʣʶ ʂʣʠʥʛʟʦʨʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʙʦʣʴʥʠʯʥʦʡ ʧʘʣʘʪʝ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ 

ɸʤʬʦʨʪʘʩ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʠʪʫʘʣʘ, ʩʦʙʩʪʚʝʥʥʳʡ 

ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʳʡ ʦʧʳʪ ʇʘʨʩʠʬʘʣʷ ʥʝ ʚʳʨʘʞʘʝʪʩʷ 

ʚ ʩʠʤʚʦʣʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʷʭ ʚ ʩʧʝʢʪʘʢʣʝ (ʧʦ 

ʚʳʨʘʞʝʥʠʶ ʃ. ʂʨʘʤʝʨʘ, çʦʧʝʨʘ ʵʪʘ ʧʦʣʥʘ 

ʩʠʤʚʦʣʠʟʤʘ, ʢʦʪʦʨʳʡ ʥʠʯʝʛʦ ʥʝ ʩʠʤʚʦʣʠʟʠʨʫʝʪ, 

ʧʦʩʢʦʣʴʢʫ ʥʠʢʪʦ ʪʘʢ ʠ ʥʝ ʩʧʦʩʦʙʝʥ ʧʦʥʷʪʴ, 

ʭʨʠʩʪʠʘʥʩʢʘʷ ʣʠ ʵʪʦ ʦʧʝʨʘ, ʘʣʣʝʛʦʨʠʷ ʣʠ ʵʪʦ 

ʨʘʩʦʚʦʡ ʯʠʩʪʦʪʳ, ʬʘʥʪʘʟʠʷ ʩʠʬʠʣʦʬʦʙʘ, 

ʰʦʧʝʥʛʘʫʵʨʠʘʥʩʢʦʝ ʨʘʟʤʳʰʣʝʥʠʝ ʦ ʩʪʨʘʜʘʥʠʠ ð 

ʠʣʠ ʥʠʯʪʦ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ. ʀʣʠ ʞʝ ʚʩʝ ʠʟ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ð ʥʦ ʚʩʝ ʨʘʚʥʦ ʥʝʠʟʚʝʩʪʥʦ, 

ʥʘʩʢʦʣʴʢʦ ʙʫʢʚʘʣʴʥʦ ʥʫʞʥʦ ʧʨʠʥʠʤʘʪʴ 

ʧʦʥʷʪʠʡʥʳʡ ʘʧʧʘʨʘʪ ʭʨʠʩʪʠʘʥʩʪʚʘéè [13; 219], ʥʦ 

ʩʚʷʟʘʥ ʩ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʤʳʭ ʢʫʣʴʤʠʥʘʮʠʡ 

ʚʘʛʥʝʨʦʚʩʢʦʡ ʧʘʨʪʠʪʫʨʳ ð ʤʦʥʦʣʦʛʦʤ çAmfortas! 

die Wunde!è, ʧʨʝʨʳʚʘʶʱʠʤ ʮʝʧʴ ʧʨʝʜʨʝʰʝʥʥʳʭ 

ʩʦʙʳʪʠʡ ʠ ʷʚʣʷʶʱʠʤʩʷ ʠʟʲʷʚʣʝʥʠʝʤ ʣʠʯʥʦʡ ʚʦʣʠ. 

ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʥʘʨʨʘʪʠʚʥʳʡ ʧʣʘʥ ʩʧʝʢʪʘʢʣʷ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝ ʧʘʨʘʣʣʝʣʴʥʦ ʩʠʤʚʦʣʠʯʝʩʢʦʤʫ, ʥʦ 

ʦʢʘʟʳʚʘʝʪ ʥʘ ʥʝʛʦ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʯʪʦ 

ʩʦʚʧʘʜʘʝʪ ʩ ʜʨʘʤʘʪʫʨʛʠʝʡ ʚʘʛʥʝʨʦʚʩʢʦʡ ʦʧʝʨʳ ʩ ʝʝ 

ʪʝʩʥʦʡ ʩʚʷʟʴʶ ʥʘʨʨʘʪʠʚʥʦʛʦ ʠ ʩʠʤʚʦʣʠʯʝʩʢʦʛʦ 

ʧʣʘʩʪʦʚ.  
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ȴȽȾȺȼȴɋ ȴ ȬȼɁȱȺȷȺȯȴɋ 
 

ʋɼʂ 930 

ʉʤʠʨʥʦʚ ɻʝʦʨʛʠʡ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ 

ʄʘʛʠʩʪʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ 

ʀɸʀ, ʈɻɻʋ 

ɻ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʕɺʆʃʖʎʀʗ ɺɿɻʃʗɼʆɺ ɺ.ʃ. ʄɸʃʔʂʆɺɸ ʅɸ ʇʈʀʏʀʅʓ ʍʆʃʆɼʅʆʁ ɺʆʁʅʓ 

 

ɺʠʢʪʦʨ ʃʝʦʥʠʜʦʚʠʯ ʄʘʣʴʢʦʚ, ʟʘʩʣʫʞʝʥʥʳʡ 

ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʎʝʥʪʨʘ ʧʦ ʠʟʫʯʝʥʠʶ ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ ʠ ʦʜʠʥ ʠʟ 

ʚʝʜʫʱʠʭ ʘʤʝʨʠʢʘʥʠʩʪʦʚ ʚ ʈʦʩʩʠʠ, ʚʥʸʩ ʦʛʨʦʤʥʳʡ 

ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʦʛʨʘʬʠʠ 

ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ. 

ɺ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ɺ.ʃ. ʄʘʣʴʢʦʚ ʚ ʦʩʥʦʚʥʦʤ 

ʠʟʫʯʘʣ ʚʥʫʪʨʝʥʥʶʶ ʧʦʣʠʪʠʢʫ ʘʤʝʨʠʢʘʥʩʢʦʛʦ 

ʠʩʪʝʙʣʠʰʤʝʥʪʘ ʚ 1-ʡ ʧʦʣʦʚʠʥʝ XX ʚ., ʘ ʧʨʦ 

ʭʦʣʦʜʥʫʶ ʚʦʡʥʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʧʠʩʘʣ ʪʦʣʴʢʦ ʚ 

ʢʦʥʪʝʢʩʪʝ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʭ ʚʟʛʣʷʜʦʚ 32-ʛʦ 

ʧʨʝʟʠʜʝʥʪʘ ʉʐɸ ʌ. ʈʫʟʚʝʣʴʪʘ. ɺ.ʃ. ʄʘʣʴʢʦʚ 

ʦʪʤʝʪʠʣ, ʯʪʦ ʧʦʩʣʝ ʇʦʪʩʜʘʤʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʉʐɸ ʨʘʟʚʷʟʘʣʠ ʛʦʥʢʫ ʷʜʝʨʥʳʭ ʚʦʦʨʫʞʝʥʠʡ ʠʟ-ʟʘ 

ʧʨʠʨʦʜʳ ʠʤʧʝʨʠʘʣʠʟʤʘ (ʚʳʩʰʝʡ ʩʪʘʜʠʠ 

ʢʘʧʠʪʘʣʠʟʤʘ, ʩʦʛʣʘʩʥʦ ʤʘʨʢʩʠʩʪʩʢʦʡ ʤʝʪʦʜʦʣʦʛʠʠ) 

[1, ʩ. 19]. ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʧʨʠ ʵʪʦʤ ʩʪʨʝʤʠʣʩʷ 

ʜʦʢʘʟʘʪʴ, ʯʪʦ ʌ. ʈʫʟʚʝʣʴʪ ʪʨʝʟʚʦ ʘʥʘʣʠʟʠʨʦʚʘʣ 

ʦʙʩʪʘʥʦʚʢʫ ʠ ʩʪʨʝʤʠʣʩʷ ʜʦʩʪʠʛʥʫʪʴ ʪʨʸʭʩʪʦʨʦʥʥʝʛʦ 

ʢʦʥʩʝʥʩʫʩʘ ʥʘ ʗʣʪʠʥʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 

ɺ.ʃ. ʄʘʣʴʢʦʚ ʧʦʜʯʸʨʢʠʚʘʣ, ʯʪʦ ʌ. ʈʫʟʚʝʣʴʪ ʙʳʣ 

ʧʦʣʠʪʠʢʦʤ-ʨʝʘʣʠʩʪʦʤ, ʯʪʦ ʚʳʨʘʞʘʣʦʩʴ ʚ ʝʛʦ ʩʣʦʚʘʭ 

ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʯʥʦʛʦ 

ʧʦʩʣʝʚʦʝʥʥʦʛʦ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʦʪʥʦʰʝʥʠʡ [2, ʩ. 299]. ʉʤʝʨʪʴ ʧʨʝʟʠʜʝʥʪʘ, ʪʝʤ 

ʩʘʤʳʤ, ʧʝʨʝʯʝʨʢʥʫʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʩʝʥʩʫʩʘ ʚ 

ʩʦʚʝʪʩʢʦ-ʘʤʝʨʠʢʘʥʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʠʩʪʦʨʠʢ ʜʦ ʨʘʩʧʘʜʘ ʉʉʉʈ ʩʯʠʪʘʣ, ʯʪʦ 

ʚʠʥʦʚʥʠʢʦʤ ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ ʙʳʣʠ ʘʤʝʨʠʢʘʥʩʢʠʝ 

ʧʦʣʠʪʠʢʠ-ç̫ ʩʪʨʝʙʳè, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʧʘʜʝʥʠʷ 

ɻʝʨʤʘʥʠʠ ʦʙʨʘʪʠʣʠʩʴ ʧʨʦʪʠʚ ʉʉʉʈ. 

ɺ 1990-ʝ ʛʛ. ɺ.ʃ. ʄʘʣʴʢʦʚ ʧʨʠʜʘʚʘʣ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʧʦʣʠʪʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʝ ʚ ʧʣʘʥʝ 

ʨʘʟʚʷʟʳʚʘʥʠʠ ʍʦʣʦʜʥʦʡ ʚʦʡʥʳ ʠ ʛʦʥʢʠ 

ʚʦʦʨʫʞʝʥʠʡ, ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣ 

ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʪʦʨʠʢ ʚ ʵʪʦ 

ʚʨʝʤʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʦʷʣʴʥʦ ʦʪʥʦʩʠʣʩʷ ʢ 

ɻ. ʊʨʫʤʵʥʫ ʠ ɼ. ɹʠʨʥʩʫ, ʢʦʪʦʨʳʝ ʜʝ-ʬʘʢʪʦ ʥʘʯʘʣʠ 

ʵʨʫ ʘʪʦʤʥʦʡ ʜʠʧʣʦʤʘʪʠʠ [3, ʩ. 199]. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʠʯʠʥ ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ ɺ.ʃ. ʄʘʣʴʢʦʚ ʪʦʛʜʘ 

ʚʳʜʝʣʠʣ ʙʦʨʴʙʫ ʚʝʜʦʤʩʪʚ ʠ ʨʘʟʚʝʜʦʢ, ʢʦʪʦʨʳʝ ʩ 

ʦʙʝʠʭ ʩʪʦʨʦʥ ʙʦʨʦʣʠʩʴ ʟʘ ʣʠʜʝʨʩʪʚʦ ʠ ʩʪʨʝʤʠʣʠʩʴ 

ʥʝ ʜʦʧʫʩʪʠʪʴ ʤʦʥʦʧʦʣʠʠ ʥʘ ʚʦʝʥʥʳʝ ʩʝʢʨʝʪʳ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʩʯʠʪʘʣ, ʯʪʦ ʌ. ʈʫʟʚʝʣʴʪ ʠ 

ʋ. ʏʝʨʯʠʣʣʴ ʥʝ ʩʢʨʳʚʘʣʠ ʩʚʦʠ ʧʦʩʣʝʚʦʝʥʥʳʝ ʧʣʘʥʳ 

ʦʪ ʀ. ʉʪʘʣʠʥʘ, ʧʦʵʪʦʤʫ ʩʦʚʝʪʩʢʦʤʫ ʨʫʢʦʚʦʜʩʪʚʫ ʥʝ 

ʙʳʣʦ ʩʤʳʩʣʘ ʜʘʚʠʪʴ ʥʘ ʩʚʦʶ ʨʘʟʚʝʜʢʫ ʚ ʵʪʦʤ 

ʚʦʧʨʦʩʝ. ʊʘʢ, ʚ ʨʘʙʦʪʝ ʚʦʟʥʠʢ ʥʝʙʦʣʴʰʦʡ ʫʢʣʦʥ ʚ 

ʦʙʚʠʥʝʥʠʝ ʩʦʚʝʪʩʢʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʟʘ ʥʘʯʘʣʦ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʡ ʚʦʡʥʳ ʨʘʟʚʝʜʦʢ [4, ʩ. 67]. ʅʦ ʚ 

ʮʝʣʦʤ, ʧʨʠʯʠʥʘʤʠ ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ ʫ 

ɺ.ʃ. ʄʘʣʴʢʦʚʘ ʷʚʣʷʣʦʩʴ ʨʘʩʰʠʨʝʥʠʝ ʦʙʦʶʜʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʧʘʜʥʳʤʠ ʩʪʨʘʥʘʤʠ ʠ ʉʉʉʈ ʩʨʘʟʫ 

ʧʦʩʣʝ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ.  

ɺ 2000 ʛ. ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʚ ʢʦʥʪʝʢʩʪʝ ʠʟʫʯʝʥʠʷ 

ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ ʦʪʦʰʸʣ ʦʪ ʘʪʦʤʥʦʡ ʜʠʧʣʦʤʘʪʠʠ ʠ 

ʨʘʟʚʝʜʢʠ ʠ ʦʩʪʘʥʦʚʠʣʩʷ ʥʘ ʧʨʦʮʝʩʩʘʭ, 

ʧʨʦʪʝʢʘʶʱʠʭ ʚʥʫʪʨʠ ʩʘʤʠʭ ʉʐɸ. ɺ.ʃ. ʄʘʣʴʢʦʚ 

ʧʦʩʪʘʨʘʣʩʷ ʦʙʲʷʩʥʠʪʴ ʧʨʠʯʠʥʫ ʫʩʪʘʥʦʚʣʝʥʠʷ 

çʥʝʦʚʠʣʴʩʦʥʠʟʤʘè ʚ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʦʡ 

ʜʦʢʪʨʠʥʳ ʠ ʚʳʷʚʠʪʴ ʧʨʠʯʠʥʳ ʨʦʩʪʘ ʘʤʝʨʠʢʘʥʩʢʦʛʦ 

çʘʣʘʨʤʠʟʤʘè, ʢʦʪʦʨʳʡ ʢ ʢʦʥʮʫ 1940-ʭ ʛʛ., ʧʦ ʝʛʦ 

ʤʥʝʥʠʶ, ʧʨʠʚʸʣ ʢ ʪʷʞʸʣʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ [5, ʩ. 182]. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴ, ʦʙʨʘʱʘʷʩʴ ʢ ʘʤʝʨʠʢʘʥʩʢʦʡ 

ʜʠʧʣʦʤʘʪʠʠ, ʧʨʠʰʸʣ ʢ ʥʦʚʦʤʫ ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ 

ʠʩʪʦʨʠʦʛʨʘʬʠʠ ʚʟʛʣʷʜʫ ʥʘ ʠʩʪʦʨʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʩʣʝʚʦʝʥʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʉʐɸ. 

ɺ.ʃ. ʄʘʣʴʢʦʚ ʦʪʤʝʪʠʣ, ʯʪʦ ʉʐɸ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʝ 

ʘʥʪʘʛʦʥʠʩʪʠʯʥʳʝ ʤʦʜʝʣʠ: ʦʙʥʦʚʣʸʥʥʫʶ ʧʦʣʠʪʠʢʫ 

ʠʟʦʣʷʮʠʦʥʠʟʤʘ (ʢʦʪʦʨʘʷ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʣʠʢʚʠʜʘʮʠʶ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʉʉʉʈ) ʠ 

ʧʨʘʛʤʘʪʠʯʝʩʢʠʡ çʥʝʦʚʠʣʴʩʦʥʠʟʤè (ʢʦʪʦʨʳʡ ʩʜʝʣʘʣ 

ʉʐɸ ʩʚʝʨʭʜʝʨʞʘʚʦʡ ʙʣʘʛʦʜʘʨʷ ʨʝʟʢʦʤʫ 

ʨʘʩʰʠʨʝʥʠʶ ʩʬʝʨʳ ʚʣʠʷʥʠʷ). ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʯʠʥʳ 

ʧʦʚʦʨʦʪʘ ʢ çʥʝʦʚʠʣʴʩʦʥʠʟʤʫè ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʩʦ ʩʬʝʨʦʡ ʚʣʠʷʥʠʷ ʉʉʉʈ ʠʩʪʦʨʠʢ 

ʦʪʤʝʯʘʣ ʩʣʝʜʫʶʱʝʝ: çɿʘ ʘʢʪʠʚʥʳʤ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʉʐɸ ʚ ʤʠʨʦʚʳʝ ʜʝʣʘ ʩʪʦʷʣʘ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʘʷ ʚ ʜʫʭʝ ʢʫʣʴʪʦʚʦʛʦ 

ʧʘʪʨʠʦʪʠʟʤʘ ʠ ʧʨʠʟʥʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʘʤʝʨʠʢʘʥʩʢʠʭ ʮʝʥʥʦʩʪʝʡ ʠʥʩʪʠʪʫʪʦʚ 

ʥʘʮʠʦʥʘʣʴʥʘʷ ʤʝʥʪʘʣʴʥʦʩʪʴè [6, ʩ. 161]. 

ɺ.ʃ. ʄʘʣʴʢʦʚ ʦʪʤʝʪʠʣ, ʯʪʦ ʚ ʘʤʝʨʠʢʘʥʩʢʠʭ 

ʜʦʢʫʤʝʥʪʘʭ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 1940-ʭ ʛʛ. ʙʳʣʘ 

ʦʪʨʘʞʝʥʘ ʘʪʤʦʩʬʝʨʘ çʥʝʨʚʦʟʥʦʩʪʠè ʠ ʦʞʠʜʘʥʠʷ 

ʭʫʜʰʝʛʦ ʦʪ ʢʦʤʤʫʥʠʩʪʦʚ. ɺ.ʃ. ʄʘʣʴʢʦʚ ʪʘʢʞʝ 

ʧʠʩʘʣ, ʯʪʦ çʘʣʘʨʤʠʟʤè ʚ ʦʙʱʝʩʪʚʝ ʉʐɸ ʚʦ ʤʥʦʛʦʤ 

ʨʘʟʞʠʛʘʣʩʷ ʘʢʪʠʚʥʦʩʪʴʶ ʠʤʤʠʛʨʘʥʪʩʢʠʭ 

ʩʦʦʙʱʝʩʪʚ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚ ʚ ʠʟʛʥʘʥʠʠ [7, ʩ. 182-

183]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʥʪʘʣʠʪʝʪ, ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ɺ.ʃ. ʄʘʣʴʢʦʚʘ, ʩʳʛʨʘʣ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʨʘʟʘ çʚʥʝʰʥʝʛʦ ʚʨʘʛʘè ʚ 

ʩʦʚʝʪʩʢʦʤ ʠ ʘʤʝʨʠʢʘʥʩʢʦʤ ʦʙʱʝʩʪʚʝ. ʈʘʙʦʪʳ 

ʠʩʪʦʨʠʢʘ ʦʢʘʟʘʣʠʩʴ ʚʘʞʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʨʦʩʩʠʡʩʢʦʡ ʠʩʪʦʨʠʦʛʨʘʬʠʠ ʫʞʝ ʚ XXI ʚ., ʪʘʢ ʢʘʢ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʝ ʘʥʘʣʠʟʠʨʫʶʪ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʥʘʩʪʨʦʝʥʠʷ, ʦʪʜʘʚʘʷ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʦʣʠʪʠʢʝ. ʅʦ ʙʝʟ ʜʦʣʞʥʦʛʦ 

ʚʥʠʤʘʥʠʷ ʢ ʢʣʶʯʝʚʳʤ ʘʩʧʝʢʪʘʤ ʤʘʩʩʦʚʦʛʦ 

ʩʦʟʥʘʥʠʷ, ʥʘʧʦʜʦʙʠʝ ʤʦʙʠʣʠʟʘʮʠʦʥʥʦʛʦ ʬʝʥʦʤʝʥʘ 

çʦʩʘʞʜʸʥʥʦʡ ʢʨʝʧʦʩʪʠè, ʥʝʣʴʟʷ ʧʦʣʥʦʩʪʴʶ 
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ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʢʘʨʪʠʥʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʙʠʧʦʣʷʨʥʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ. 

ɺ 2000-ʝ ʛʛ. ɺ.ʃ. ʄʘʣʴʢʦʚ ʫʩʧʝʰʥʦ ʧʝʨʝʰʸʣ ʢ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʘʥʘʣʠʟʫ ʥʘʯʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ ʚ ʨʘʤʢʘʭ çʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦè 

ʧʦʜʭʦʜʘ. ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʦʩʩʠʡʩʢʠʭ 

çʨʝʚʠʟʠʦʥʠʩʪʦʚè (ʦʙʚʠʥʷʶʱʠʝ ʉʉʉʈ) ʠ 

çʘʥʪʠʨʝʚʠʟʠʦʥʠʩʪʦʚè (ʦʙʚʠʥʷʶʱʠʝ ʉʐɸ) ʥʝ 

ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʩʪʝʧʝʥʠ ʚʠʥʦʚʥʦʩʪʠ 

ʩʚʝʨʭʜʝʨʞʘʚ ʟʘ ʥʘʯʘʣʦ ʢʨʠʟʠʩʘ. ʀʩʩʣʝʜʦʚʘʪʝʣʴ 

ʚʳʜʝʣʠʣ ʮʝʣʳʡ ʩʧʝʢʪʨ ʧʨʠʯʠʥ, ʢʦʪʦʨʳʝ ʥʘ ʧʝʨʚʳʡ 

ʚʟʛʣʷʜ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʥʝ ʢʦʨʨʝʣʠʨʫʶʪ. ʊʘʢ, 

ɺ.ʃ. ʄʘʣʴʢʦʚ ʦʙʦʟʥʘʯʠʣ ʮʝʧʴ ʩʦʙʳʪʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʬʘʢʪʦʨ ʣʠʯʥʦʩʪʠ ʙʳʣ ʦʧʨʝʜʝʣʷʶʱʠʤ: ʙʝʛʩʪʚʦ 

ɸ. ɻʫʟʝʥʢʦ ʠʟ ʩʦʚʝʪʩʢʦʛʦ ʧʦʩʦʣʴʩʪʚʘ ʚ ʂʘʥʘʜʝ ʚ 

ʩʝʥʪʷʙʨʝ 1945 ʛ., ʨʝʯʴ ʀ. ʉʪʘʣʠʥʘ ʚ ʷʥʚʘʨʝ 1946 ʛ., 

ʌʫʣʪʦʥʩʢʘʷ ʨʝʯʴ, ʠʥʪʝʨʚʴʶ ʀ. ʉʪʘʣʠʥʘ 10 ʤʘʨʪʘ 

1946 ʛ. [8, ʩ. 41]. ʅʦ ʧʨʠ ʵʪʦʤ ʠʩʪʦʨʠʢ ʥʝ ʩʯʠʪʘʣ, 

ʯʪʦ ʵʪʠ ʩʦʙʳʪʠʷ ʦʢʘʟʘʣʠ ʨʝʰʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʩʪʘʥʦʚʣʝʥʠʝ ʙʠʧʦʣʷʨʥʦʛʦ ʤʠʨʘ. ɽʜʠʥʩʪʚʝʥʥʳʤ 

ʠʩʢʣʶʯʝʥʠʝʤ ʦʢʘʟʘʣʩʷ ʦʪʢʘʟ ɺ. ʄʦʣʦʪʦʚʘ ʦʪ 

ʚʩʪʨʝʯʠ ʩ ʛʦʩʩʝʢʨʝʪʘʨʸʤ ʉʐɸ ɼ. ɹʠʨʥʩʦʤ ʚ 1946 ʛ., 

ʪʘʢ ʢʘʢ ʵʪʦ ʨʝʰʝʥʠʝ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʫʥʠʯʪʦʞʠʣʦ 

ʧʦʩʣʝʜʥʠʝ ʢʦʥʪʘʢʪʳ ʠ ʥʘʜʝʞʜʫ ʥʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ 

ʤʝʞʜʫ ʙʳʚʰʠʤʠ ʩʦʶʟʥʠʢʘʤʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʯʘʩʪʦ ʧʦʜʯʸʨʢʠʚʘʣ, ʯʪʦ ʚʥʝʰʥʷʷ 

ʧʦʣʠʪʠʢʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝ ʝʜʠʥʦʣʠʯʥʦ, ʘ 

ʢʦʣʣʝʢʪʠʚʥʦ [9, ʩ. 7-8]. 

ɺ ʮʝʣʦʤ, ɺ.ʃ. ʄʘʣʴʢʦʚ ʥʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʩʷ 

ʥʘ ʬʘʢʪʦʨʝ ʣʠʯʥʦʩʪʠ ʚ ʢʦʥʪʝʢʩʪʝ ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ. 

ʆʥ ʜʘʞʝ ʢʨʠʪʠʢʦʚʘʣ ʨʦʩʩʠʡʩʢʠʭ ʠʩʪʦʨʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʩʚʦʸ ʚʥʠʤʘʥʠʝ ʥʘ 

ʣʠʯʥʦʩʪʠ ʀ. ʉʪʘʣʠʥʘ ʠ ʦʙʲʷʩʥʷʣʠ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʘʩʧʝʢʪʦʚ ʟʘʨʦʞʜʘʶʱʝʛʦʩʷ ʢʨʠʟʠʩʘ ʯʝʨʝʟ ʧʨʠʟʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʦʞʜʷ ʦ ʧʦʩʣʝʚʦʝʥʥʦʤ ʤʠʨʝ. ʊʘʢʞʝ 

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʙʦʪʘʭ, ʧʦ ʤʥʝʥʠʶ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʥʠʤʘʥʠʷ ʢ 

ʬʘʢʪʦʨʫ çʥʝʬʦʨʤʘʣʴʥʦʡè ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʬʘʢʪʦʨʘ, ʚʣʠʷʚʰʝʛʦ ʥʘ 

ʧʦʷʚʣʝʥʠʝ ʢʦʥʬʨʦʥʪʘʮʠʠ, ɺ.ʃ. ʄʘʣʴʢʦʚ ʚʳʜʝʣʠʣ 

ʤʝʥʪʘʣʠʪʝʪ ʥʘʩʝʣʝʥʠʷ ʠ ʵʣʠʪ ʩʚʝʨʭʜʝʨʞʘʚ. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʩʪʘʣʘ ʩʝʨʴʸʟʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʫʚʠʜʝʣ ʝʸ ʧʨʠʯʠʥʳ ʚ ʧʦʩʣʝʚʦʝʥʥʦʡ 

ʜʝʤʦʙʠʣʠʟʘʮʠʠ ʠ ʨʝʢʦʥʚʝʨʩʠʠ ʚ ʉʐɸ (ʧʝʨʝʭʦʜ ʦʪ 

ʚʦʝʥʥʦʡ ʢ ʛʨʘʞʜʘʥʩʢʦʡ ʵʢʦʥʦʤʠʢʝ), ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʙʝʟʨʘʙʦʪʠʮʳ, ʧʘʜʝʥʠʶ ʜʦʭʦʜʦʚ ʠ 

ʥʘʨʘʩʪʘʥʠʶ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʤʝʞʜʫ ʨʘʟʥʳʤʠ 

ʛʨʫʧʧʘʤʠ ʥʘʩʝʣʝʥʠʷ. ɺ ʉʉʉʈ ʪʘʢʞʝ ʧʨʦʷʚʠʣʠʩʴ 

ʩʚʦʠ ʧʨʦʙʣʝʤʳ: ʛʦʣʦʜ, ʠʥʬʣʷʮʠʷ, ʧʝʨʝʩʪʨʦʡʢʘ 

ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʝ 

ʢʦʥʬʣʠʢʪʳ [10, ʩ. 312]. 

ʇʦʤʠʤʦ ʵʪʦʛʦ ʥʘ ʫʧʘʜʦʢ ʜʦʚʝʨʠʷ ʤʝʞʜʫ 

ʩʚʝʨʭʜʝʨʞʘʚʘʤʠ ʧʦʚʣʠʷʣʠ ʬʦʙʠʠ ʠ ʧʨʦʩʯʸʪʳ 

ʧʦʣʠʪʠʯʝʩʢʠʭ ʵʣʠʪ ʉʐɸ ʠ ʉʉʉʈ. ɺ ʜʠʧʣʦʤʘʪʠʠ 

ʵʪʦ ʚʳʨʘʟʠʣʦʩʴ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘʭ: ʚ 

çʧʩʠʭʦʛʝʥʥʦʡ ʨʫʩʩʢʦʡ ʥʝʩʛʦʚʦʨʯʠʚʦʩʪʠè ʩʦʚʝʪʩʢʠʭ 

ʧʦʣʠʪʠʢʦʚ; ʫ ʘʤʝʨʠʢʘʥʮʝʚ ʚ çʘʣʘʨʤʠʟʤʝè ʠ 

ʨʘʟʚʠʪʠʶ ʠʜʝʠ ʩʦʮʠʘʣʴʥʦʡ ʦʙʨʘʪʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʚʦ ʤʥʦʛʦʤ ʧʨʦʚʦʮʠʨʦʚʘʣʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʧʨʦʙʣʝʤʳ. ʍʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʤʘʩʩʦʚʦʛʦ ʩʦʟʥʘʥʠʷ, 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ ʩʪʨʝʤʣʝʥʠʝ ʚʩʝʭ 

ʥʘʨʦʜʦʚ ʢ ʫʪʚʝʨʞʜʝʥʠʶ ʩʚʦʝʡ ʠʜʝʥʪʠʯʥʦʩʪʠ 

ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʨʘʩʧʘʜ ʂʦʘʣʠʮʠʠ. 

ʇʦ ʤʥʝʥʠʶ ɺ.ʃ. ʄʘʣʴʢʦʚʘ, ʙʦʤʙʘʨʜʠʨʦʚʢʠ 

ʍʠʨʦʩʠʤʳ ʠ ʅʘʛʘʩʘʢʠ ʪʦʣʴʢʦ ʫʩʫʛʫʙʠʣʠ 

ʪʝʥʜʝʥʮʠʶ ʫʭʫʜʰʝʥʠʷ ʩʦʚʝʪʩʢʦ-ʘʤʝʨʠʢʘʥʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ ʠʟ-ʟʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʤʝʞʝʚʘʥʠʷ 

ʩʦʚʝʪʩʢʦʛʦ ʠ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʥʘʨʦʜʦʚ [11, ʩ. 302]. 

ɼʘʣʴʰʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʘ ʠ ʠʜʝʷ 

ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʫʶ ʘʤʝʨʠʢʘʥʩʢʠʡ 

ʠʩʪʝʙʣʠʰʤʝʥʪ ʥʘʯʘʣ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʦʩʣʝ ʚʦʡʥʳ ʚ 

ʚʠʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʜʝʡ çʥʦʚʦʛʦ ʢʫʨʩʘè ʠ 

ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʘʥʪʠʢʦʤʤʫʥʠʩʪʠʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʉʉʉʈ 

ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʣʩʷ ʥʘ ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʘʢ, 

ʚʟʘʠʤʥʦʝ ʠʩʢʘʞʝʥʠʝ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ 

ʵʣʠʪʘʤʠ ʩʚʝʨʭʜʝʨʞʘʚʘʤʠ ʜʨʫʛ ʜʨʫʛʘ ʩʜʝʣʘʣʠ 

ʭʦʣʦʜʥʫʶ ʚʦʡʥʫ ʨʝʘʣʴʥʦʡ. 

ɺ.ʃ. ʄʘʣʴʢʦʚ ʥʘ ʦʩʥʦʚʝ çʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦè 

ʧʦʜʭʦʜʘ ʪʘʢʞʝ ʩʪʨʦʠʣ ʠ ʢʨʠʪʠʢʫ ʥʝʢʦʪʦʨʳʭ 

ʨʦʩʩʠʡʩʢʠʭ ʨʘʙʦʪ. ʀʩʪʦʨʠʢ ʩʯʠʪʘʣ ʩʝʨʴʸʟʥʦʡ 

ʥʝʜʦʨʘʙʦʪʢʦʡ ʩʣʝʜʫʶʱʠʝ ʠʩʪʦʨʠʦʛʨʘʬʠʯʝʩʢʠʝ 

ʪʝʥʜʝʥʮʠʠ: ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʘ ʣʠʯʥʦʩʪʠ ʀ. ʉʪʘʣʠʥʘ; 

ʧʦʧʳʪʢʠ ʦʙʲʷʩʥʠʪʴ ʬʝʥʦʤʝʥ ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʯʝʨʝʟ ʜʝʢʣʘʨʠʨʦʚʘʥʥʫʶ ʚʥʝʰʥʶʶ 

ʧʦʣʠʪʠʢʫ, ʥʝ ʟʘʪʨʘʛʠʚʘʷ çʥʝʬʦʨʤʘʣʴʥʫʶè 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʢʣʘʜʘ ʤʳʰʣʝʥʠʷ [12, ʩ. 282]. ʊʘʢʞʝ 

ɺ.ʃ. ʄʘʣʴʢʦʚ ʦʪʤʝʯʘʣ, ʯʪʦ ʚ ʤʠʨʦʚʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʥʘʫʢʝ ʜʦʣʛʦ ʜʦʤʠʥʠʨʦʚʘʣ ʧʦʩʪʫʣʘʪ, ʢʦʪʦʨʳʡ 

ʦʙʲʷʩʥʷʣ ʍʦʣʦʜʥʫʶ ʚʦʡʥʫ ʢʘʢ ʟʘʢʦʥʦʤʝʨʥʦʝ 

ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʩʠʩʪʝʤʘʤʠ. ʉʦʛʣʘʩʥʦ 

ʵʪʦʤʫ ʚʟʛʣʷʜʫ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʮʝʥʥʦʩʪʝʡ 

ʩʯʠʪʘʝʪʩʷ ʧʝʨʚʦʧʨʠʯʠʥʦʡ ʚʩʝʭ ʢʦʥʬʣʠʢʪʦʚ 

[13, ʩ. 53]. 

ɺ.ʃ. ʄʘʣʴʢʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ 

ʠʩʪʦʨʠʢʦʚ, ʩʯʠʪʘʣ, ʯʪʦ ʠʩʪʦʢʠ ʍʦʣʦʜʥʦʡ ʚʦʡʥʳ 

ʧʨʦʷʚʠʣʠʩʴ ʟʘʜʦʣʛʦ ʜʦ ʆʢʪʷʙʨʴʩʢʦʡ ʨʝʚʦʣʶʮʠʠ, ʠ 

ʯʪʦ ʦʥʠ ʩʚʷʟʘʥʳ ʩ ʥʝʧʨʠʷʪʠʝʤ ʝʚʨʦʧʝʡʮʘʤʠ ʈʦʩʩʠʠ 

ʢʘʢ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ. ʀʩʪʦʨʠʢ ʩʚʷʟʳʚʘʣ 

ʵʪʦ ʩ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴʶ 

ʈʦʩʩʠʠ ʩ ʝʚʨʦʧʝʡʩʢʠʤ ʤʠʨʦʤ: ʟʘʧʘʜʥʳʡ 

ʠʥʜʠʚʠʜʫʘʣʠʟʤ, ʧʦ ʠʭ ʤʥʝʥʠʶ, ʚʩʝʛʜʘ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʣ ʩ ʨʫʩʩʢʠʤ ʢʦʣʣʝʢʪʠʚʠʟʤʦʤ ʜʘʞʝ ʜʦ 

ʧʦʷʚʣʝʥʠʷ ʩʦʮʠʘʣʠʟʤʘ. çʉʦʮʠʦʢʫʣʴʪʫʨʥʳʡè 

ʧʦʜʭʦʜ ʚ ʢʦʥʪʝʢʩʪʝ ʛʝʥʝʟʠʩʘ ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ 

ʬʦʢʫʩʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʝ 

ʩʦʟʥʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚʝʣʠʢʠʭ ʠ ʩʚʝʨʭʜʝʨʞʘʚ, ʥʘ ʠʭ 

ʩʘʤʦʦʱʫʱʝʥʠʠ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʘʤʷʪʠ. ʇʨʠ ʵʪʦʤ 

ɺ.ʃ. ʄʘʣʴʢʦʚ ʚʩʝʛʜʘ ʧʦʜʯʸʨʢʠʚʘʣ, ʯʪʦ ʭʦʣʦʜʥʘʷ 

ʚʦʡʥʘ ʙʳʣʘ ʦʣʠʮʝʪʚʦʨʝʥʠʝʤ ʙʦʨʴʙʳ ʥʝ ʧʨʦʩʪʦ ʜʚʫʭ 

ʩʠʩʪʝʤ, ʘ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʤʝʥʪʘʣʴʥʳʭ ʧʘʨʘʜʠʛʤ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʣʠʩʴ ʚ 

ʨʘʟʥʦʤ ʚʦʩʧʨʠʷʪʠʠ ʧʦʥʷʪʠʷ çʩʚʦʙʦʜʘè [14, ʩ. 471]. 

ɺ 2010-ʝ ʛʛ. ɺ.ʃ. ʄʘʣʢɹʦʚ ʩʪʘʣ ʙʦʣʴʰʝ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʨʦʣʠ ʣʠʯʥʦʩʪʠ ʚ ʭʦʣʦʜʥʦʡ 

ʚʦʡʥʝ. ʊʘʢ, ʠʩʪʦʨʠʢ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʯʸʨʢʠʚʘʣ, ʯʪʦ 

ʂʦʘʣʠʮʠʷ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚʦ ʤʥʦʛʦʤ ʙʣʘʛʦʜʘʨʷ 

ʌ. ʈʫʟʚʝʣʴʪʫ, ʢʦʪʦʨʳʡ ʥʝ ʜʦʧʫʩʢʘʣ ʢʦʥʬʣʠʢʪʳ 

ʤʝʞʜʫ ʀ. ʉʪʘʣʠʥʳʤ ʠ ʋ. ʏʝʨʯʠʣʣʝʤ [15, ʩ. 479-

480]. ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʦʜʦʣʞʠʣ 

ʠʟʫʯʝʥʠʝ ʧʨʦʙʣʝʤʳ ʟʘʨʦʞʜʘʶʱʝʡʩʷ ʘʪʦʤʥʦʡ 

ʜʠʧʣʦʤʘʪʠʠ. ɺ.ʃ. ʄʘʣʴʢʦʚ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ 
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ʠʩʪʦʨʠʢʠ ʥʝ ʤʦʛʫʪ ʛʦʚʦʨʠʪʴ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ, ʯʪʦ 

ʙʦʤʙʘʨʜʠʨʦʚʢʠ ʍʠʨʦʩʠʤʳ ʠ ʅʘʛʘʩʘʢʠ ʚʳʥʫʜʠʣʠ 

ʗʧʦʥʠʶ ʢʘʧʠʪʫʣʠʨʦʚʘʪʴ, ʪʘʢ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʦʩʫʱʝʩʪʚʠʤʦʩʪʴ ʩʣʝʜʫʶʱʠʭ ʘʪʦʤʥʳʭ ʘʪʘʢ ʥʝ 

ʧʦʜʜʘʚʘʣʘʩʴ ʨʘʩʯʸʪʫ. ʇʨʘʚʜʘ, ʠʩʪʦʨʠʢ ʚʩʸ ʞʝ 

ʧʨʠʟʥʘʣ, ʯʪʦ ʩʦʚʝʪʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʢʨʘʡʥʝ 

ʩʝʨʴʸʟʥʦ ʦʪʥʝʩʣʠʩʴ ʢ ʥʦʚʦʤʫ ʦʨʫʞʠʶ ʠ ʥʘʯʘʣʠ 

ʬʦʨʩʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʘʪʦʤʥʫʶ ʧʨʦʛʨʘʤʤʫ [16, 

ʩ. 318]. 

ɺ.ʃ. ʄʘʣʴʢʦʚ ʪʘʢʞʝ ʦʪʤʝʪʠʣ, ʯʪʦ ɻ. ʊʨʫʤʵʥ ʠ 

ʛʦʩʩʝʢʨʝʪʘʨʴ ɼ. ɹʠʨʥʩ ʩʦʙʠʨʘʣʠʩʴ ʟʘʢʦʥʯʠʪʴ ʚʦʡʥʫ 

ʢʘʢ ʤʦʞʥʦ ʩʢʦʨʝʝ, ʪʘʢ ʢʘʢ ʜʘʣʴʥʝʡʰʠʝ ʘʪʦʤʥʳʝ 

ʙʦʤʙʘʨʜʠʨʦʚʢʠ ʧʨʝʚʨʘʪʠʣʠ ʙʳ ʤʝʩʪʴ ʗʧʦʥʠʠ ʚ 

ʧʨʝʩʪʫʧʣʝʥʠʝ ʫʞʝ ʚ ʛʣʘʟʘʭ ʚʩʝʛʦ ʘʤʝʨʠʢʘʥʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ. ʊʘʢʞʝ ʧʨʝʟʠʜʝʥʪ ʧʦʣʘʛʘʣ, ʯʪʦ 

ʟʘʪʷʛʠʚʘʥʠʝ ʚʦʡʥʳ ʜʘʣʦ ʙʳ ʧʨʝʠʤʫʱʝʩʪʚʦ ʉʉʉʈ. 

ɺ.ʃ. ʄʘʣʴʢʦʚ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʯʸʨʢʠʚʘʣ 

ʨʝʣʠʛʠʦʟʥʦʩʪʴ ɻ. ʊʨʫʤʵʥʘ, ʦʜʥʘʢʦ ʠʩʪʦʨʠʢ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, ʯʪʦ ʠʤʝʥʥʦ ʦʥ ʩʧʦʩʦʙʩʪʚʦʚʘʣ 

ʨʦʩʪʫ ʢʫʣʴʪʘ ʩʠʣʳ ʚʦ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʝ ʉʐɸ [17, 

ʩ. 406]. 

ʇʨʘʚʜʘ, ɺ.ʃ. ʄʘʣʴʢʦʚ ʥʘʧʨʷʤʫʶ ʥʝ ʦʙʚʠʥʷʝʪ 

ɻ. ʊʨʫʤʵʥʘ ʟʘ ʝʛʦ ʜʝʡʩʪʚʠʷ, ʠʩʪʦʨʠʢ ʧʦʜʯʝʨʢʥʫʣ, 

ʯʪʦ ʚ ʘʤʝʨʠʢʘʥʩʢʠʭ ʣʠʜʝʨʘʭ ʚʝʢʘʤʠ ʨʘʟʚʠʚʘʣʦʩʴ 

ʫʙʝʞʜʸʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ 

ʟʘʚʠʩʠʪ ʦʪ ʚʦʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʛʦʪʦʚʥʦʩʪʠ ʢ 

ʣʶʙʦʡ ʚʦʡʥʝ (ʜʘʞʝ ʘʪʦʤʥʦʡ) [18, ʩ. 407]. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʚʩʸ ʞʝ ʥʝ ʦʪʩʪʫʧʠʣ ʦʪ 

çʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦè ʧʦʜʭʦʜʘ, ʥʦ ʩʤʦʛ ʩʦʚʤʝʩʪʠʪʴ 

ʝʛʦ ʩ ʬʘʢʪʦʨʦʤ ʣʠʯʥʦʩʪʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʊʘʢ, 

ɺ.ʃ. ʄʘʣʴʢʦʚ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ ʤʝʥʪʘʣʠʪʝʪ ʵʣʠʪ ʙʳʣ 

ʢʣʶʯʝʚʳʤ ʚ ʥʘʯʘʣʝ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ: çʀʭ ʬʦʙʠʠ ʠ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʧʨʦʩʯʸʪʳ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʚʥʫʪʨʝʥʥʠʭ ʚʣʠʷʥʠʡ, ʩʢʣʦʥʥʦʩʪʴ ʢ ʩʠʣʦʚʦʤʫ 

ʜʘʚʣʝʥʠʶ ʠ ʜʠʧʣʦʤʘʪʠʯʝʩʢʦʡ ʢʦʥʪʨʠʛʨʝ, 

ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʙʣʝʬʝ ʠ ʰʘʥʪʘʞʝ, ʧʨʠʚʝʣʠ ʢ 

ʧʘʜʝʥʠʶ ʜʦʚʝʨʠʷ ʤʝʞʜʫ ʥʘʨʦʜʘʤʠ ʠ ʨʝʟʢʦʤʫ 

ʫʧʘʜʢʫ ʮʠʚʠʣʠʟʦʚʘʥʥʦʩʪʠè [19, ʩ. 471]. ʇʨʠ ʵʪʦʤ 

ʠʩʪʦʨʠʢ ʧʨʠʟʥʘʣ, ʯʪʦ ʚ ʉʉʉʈ ʠ ʉʐɸ ʥʝʢʦʪʦʨʳʝ 

ʧʦʣʠʪʠʢʠ ʦʩʦʟʥʘʚʘʣʠ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʜʦʩʪʠʞʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʞʝ 

ʥʝʧʨʠʛʦʜʥʳ, ʧʦʵʪʦʤʫ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘʤʥʦʛʦ ʦʩʪʦʨʦʞʥʝʝ [20, 

ʩ. 469-470]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɺ.ʃ. ʄʘʣʴʢʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʨʘʙʦʪ ʩʪʨʝʤʠʣʩʷ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʭʦʣʦʜʥʘʷ ʚʦʡʥʘ 

ʥʘʯʘʣʘʩʴ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʘʤʝʨʠʢʘʥʩʢʘʷ ʘʪʦʤʥʘʷ 

ʜʠʧʣʦʤʘʪʠʷ ʩʪʦʣʢʥʫʣʘʩʴ ʩ ʩʦʚʝʪʩʢʦʡ ʢʦʥʪʨʠʛʨʦʡ, 

ʧʦʩʣʝ ʯʝʛʦ ʥʘʯʘʣʩʷ ʨʦʩʪ ʥʝʜʦʚʝʨʠʷ ʤʝʞʜʫ 

ʩʚʝʨʭʜʝʨʞʘʚʘʤʠ. ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʠʩʪʦʨʠʢ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʘʣ 

ʚ ʨʘʤʢʘʭ ʥʝʦʧʦʟʠʪʠʚʠʩʪʩʢʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦè ʧʦʜʭʦʜʘ, ʘ 

ʚʢʣʘʜ ɺ.ʃ. ʄʘʣʴʢʦʚʘ ʚ ʠʟʫʯʝʥʠʝ ʧʨʠʯʠʥ 

ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʉʉʉʈ ʠ ʉʐɸ ʚʘʞʝʥ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʤʠʨʦʚʦʡ ʠʩʪʦʨʠʦʛʨʘʬʠʠ ʭʦʣʦʜʥʦʡ ʚʦʡʥʳ. 
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ȸȬȾȱȸȬȾȴȶȬ 
 

ʋɼʂ 517.98 

ʉʘʜʳʛʦʚ ʄ.ɸ. 

ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ɹʘʢʠʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ 

 ʛ.ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ  

 

ʅɽʆɹʍʆɼʀʄʓɽ ʋʉʃʆɺʀʗ ɺ ɿɸɼɸʏɸʍ ʆʇʊʀʄɸʃʔʅʆɻʆ ʋʇʈɸɺʃɽʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʫʩʪʘʥʦʚʣʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʵʢʩʪʨʝʤʫʤʘ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʦʚ ʜʣʷ 

ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ.  

ɺ ʨʘʙʦʪʝ [1] - [4], ʠʩʧʦʣʴʟʫʷ ʢʣʘʩʩ Ὓ έȟ ʠ Ὓ ȟȟ’ȟȟέ  ʣʦʢʘʣʴʥʦ ʣʠʧʰʠʮʝʚʳʝ 

ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʪʦʯʢʝ, ʧʦʣʫʯʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʵʢʩʪʨʝʤʫʤʘ ʧʨʠ ʥʘʣʠʯʠʠ ʦʛʨʘʥʠʯʝʥʠʡ. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ [1]-[3] ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʪʨʝʤ ʟʘʜʘʯʘʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ.  

Abstract. The necessary first and second-order extremum conditions are obtained for optimal 

control problems.  
In [1] - [4], using the class Ὓ έȟ and Ὓ ȟȟ’ȟȟέ  locally Lipschitz mappings at a point, 

obtained the necessary extremum conditions with constraints. In this paper, the results obtained in  

[1]-[3] are applied to three optimal control problems.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʚʳʧʫʢʣʦʝ ʤʥʦʞʝʩʪʚʦ, ʣʦʢʘʣʴʥʳʡ ʤʠʥʠʤʫʤ, ʤʘʪʨʠʮʘ, 

ʬʫʥʢʮʠʦʥʘʣ, ʦʪʦʙʨʘʞʝʥʠʝ. 

Key words: optimal control, convex set, local minimum, matrix, functional, map.  
 

ɿʘʜʘʯʘ 1. ʇʫʩʪʴ ὊȡπȟὝ Ὑ Ὑ ᴼὙȟ 
ὪȡπȟὝ Ὑ Ὑ ᴼὙ, ʬʫʥʢʮʠʠ Ὂὸȟὼȟώ ʠ 

Ὢὸȟὼȟώ ʠʟʤʝʨʠʤʳ ʧʦ ὸ ʧʨʠ ʚʩʝʭ ὼȟώᶰὙ Ὑ , 

Ὂὸȟὼȟώ ʠ Ὢὸȟὼȟώ ʜʚʘʞʜʳ ʥʝʧʨʝʨʳʚʥʦ 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦ (x,y) ʧʨʠ  

ὸɴ πȟὝ; ‰ȡὙ Ὑ ᴼὙȟ ὑȡὙ Ὑ ᴼὙ ȟ 
ὑȡὙ Ὑ ᴼὙ  ʠ ʬʫʥʢʮʠʠ ‰ȟὑ ʠ ὑ ʜʚʘʞʜʳ 

ʥʝʧʨʝʨʳʚʥʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳ, ὅ ʚʳʧʫʢʣʦʝ 

ʟʘʤʢʥʫʪʦʝ ʤʥʦʞʝʩʪʚʦ ʚ Ὑ  ʠ Ὥὲὸὅ .ɲ 

ʇʦʣʦʞʠʤ ὢ ὡȟπȟὝ ὒ πȟὝ,  

ὣ ὒ πȟὝ ὙȢ ʊʘʢ ʢʘʢ ὅ ʚʳʧʫʢʣʦʝ 

ʟʘʤʢʥʫʪʦʝ ʤʥʦʞʝʩʪʚʦ ʚ Ὑ  ʠ Ὥὲὸὅ ,ɲ ʪʦ  

ὗ ὼȟό ᶰὢȡόὸᶰὅ̐ ̑ὸ̉ɴ πȟὝ  ʚʳʧʫʢʣʦʝ 

ʟʘʤʢʥʫʪʦʝ ʤʥʦʞʝʩʪʚʦ ʚ ὢ ʠ Ὥὲὸὗ .ɲ 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʚʝʥʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʟʤʝʨʠʤʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠʣʠ ʦʪʦʙʨʘʞʝʥʠʷʤʠ, 

ʧʦʥʠʤʘʶʪʩʷ ʢʘʢ ʧʦʯʪʠ ʚʩʶʜʫ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʤʠʥʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʘ 

ὐὼȟό ‰ὼπȟὼὝ ᷿ὊὸȟὼὸȟόὸὨὸ    (1.1) 

ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ 

 ὼὸ ὪÔȟØὸȟόὸ , ὸɴ πȟὝ     (1.2) 

 ὑ ὼπȟὼὝ πȟὑ ὼπȟὼὝ πȟ     (1.3) 

 όὸᶰὅ̐ ̑ὸ̉ɴ πȟὝ, ὼȟό ᶰὢȢ (1.4) 

ʈʘʩʩʤʦʪʨʠʤ ʦʪʦʙʨʘʞʝʥʠʷʤ Ὤȡὢᴼὣʠ ȡὢᴼὙ : 

Ὤὼȟό ὸ ὼὸ ὪÔȟØὸȟόὸȟὑ ὼπȟὼὝ ȟ ὼȟό ὸ ὑ ὼπȟὼὝ . 

ʗʩʥʦ, ʯʪʦ ʟʘʜʘʯʫ (1.2)-(1.4) ʤʦʞʥʦ ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚ ʘʙʩʪʨʘʢʪʥʦʤ ʚʠʜʝ. ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ 

ὐὼȟώᴼάὭὲȟ ὼȟώ πȟ ὼȟώ πȟὼȟώᶰὗȢ 
ʆʙʦʟʥʘʯʠʤ ᴁὼȟόᴁ άὥὼᴁὼᴁ

ȟ
ȟᴁόᴁ

Ð
Ȣ 

ʇʫʩʪʴ ʬʫʥʢʮʠʠ Ὢὸ ὪÔȟØ ὸȟό ὸ  ʠ Ὂὸ ὊÔȟØ ὸȟό ὸ  ʩʫʤʤʠʨʫʝʤʳ. ʇʘʨʘ ὼȟό  

ʥʘʟʳʚʘʝʪʩʷ ʣʦʢʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ (1.1)-(1.4), ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ‐ π ʪʘʢʦʝ, ʯʪʦ ὐὼȟό ὐὼȟώ 

ʧʨʠ ,0)y,x(h = Ὤ ὼȟώ πȟὼȟώᶰὗȟ ᴁὼȟώ ὼȟό ᴁ ‐. 

ʇʫʩʪʴ ὫȡὢᴼὙ. ʇʦʣʦʞʠʤ  

Ὣ ὼȠὼ ὰὭά
ᴽ

Ὣὼ ὸὼ Ὣὼ ȟ Ὣ ὼȠὼ ὰὭά
ᴽ

Ὣὼ ὸὼ ὸὫǋὼȠὼ Ὣὼ Ȣ 

ɼʘʣʝʝ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʝʩʣʠ ʚʝʢʪʦʨ ʫʤʥʦʞʘʝʪʩʷ ʥʘ ʤʘʪʨʠʮʫ ʠʣʠ ʚʝʢʪʦʨʫ, ʪʦ ʚʝʢʪʦʨ ʷʚʣʷʝʪʩʷ 

ʚʝʢʪʦʨʦʤ ʩʪʨʦʢʠ, ʝʩʣʠ ʤʘʪʨʠʮʘ ʫʤʥʦʞʘʝʪʩʷ ʥʘ ʚʝʢʪʦʨ, ʪʦ ʚʝʢʪʦʨ ʷʚʣʷʝʪʩʷ ʚʝʢʪʦʨʦʤ ʩʪʦʣʙʮʘ. 

ɽʩʣʠ ʩʫʱʝʩʪʚʫʶʪ ‐ π ʠ ”ẗᶰὒ πȟὝ ʪʘʢʠʝ, ʯʪʦ ȿὸȟὼȟώȿ ȿὸȟὼȟώȿ ”ὸ ʧʨʠ 

ȿὼ ὼ ὸȿ ȿώ ό ὸȿ ‐, ʛʜʝ  Ὂ ʠʣʠ  Ὢ, ʪʦ ʣʝʛʢʦ ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ (ʩʤ.[5, Ä2.4] ʠ [6]) ʧʨʠ 
ʦʪʤʝʯʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ὐὼȟώȟ Ὤὼȟώ ʠ Ὤ ὼȟώ ʜʚʘʞʜʳ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳ ʚ ʪʦʯʢʝ ὼ ẗȟό ẗʠ 

ὐǋὼȟό ὼȟό ‰ǋὼ πȟὼ Ὕ ὼπȟὼὝ  

Ὂ ὸȟὼ ὸȟό ὸὼὸ Ὂ ὸȟὼ ὸȟό ὸόὸὨὸȟ 
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ὐǌὼȟό ὼȟό ‰ǌὼ πȟὼ Ὕ ὼπȟὼὝ ȟὼπȟὼὝ  

ὼὸȟόὸ
Ὂ ὸ Ὂ ὸ

Ὂ ὸ Ὂ ὸ

ὼὸ
όὸ

Ὠὸȟ 

ǋὼȟό ὼȟό ὼὸ Ὢὸὼὸ Ὢὸόὸȟὑǋὼ πȟὼ Ὕ ὼπȟὼὝ ȟ 
Ὤ ὼȟό Ƞὼȟό

ὼὸȟόὸ
Ὢ ὸ Ὢ ὸ

Ὢ ὸ Ὢ ὸ

ὼὸ
όὸ

ȟὑ ὼ πȟὼ Ὕ ὼπȟὼὝ ȟὼπȟὼὝ ȟ ǋὼȟό ὼȟό

ὑǋὼ πȟὼ Ὕ ὼπȟὼὝ ȟ 

ὼȟό Ƞὼȟό ὑǌὼ πȟὼ Ὕ ὼπȟὼὝ ȟὼπȟὼὝ Ȣ 

ʆʧʨʝʜʝʣʝʥʠʝ 1.1. ʉʠʩʪʝʤʘ ὼὸ Ὢὸὼὸ Ὢὸόὸ ʥʘʟʳʚʘʝʪʩʷ ʚʧʦʣʥʝ ʨʘʟʨʝʰʠʤʦʡ, ʝʩʣʠ ʜʣʷ 

ʣʶʙʦʛʦ ώẗȟὼȟὼ ᶰὒ πȟὝ Ὑ Ὑ  ʥʘʡʜʝʪʩʷ ʬʫʥʢʮʠʷ όẗᶰὒ πȟὝ ʪʘʢʘʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯʠ ὼὸ Ὢὸὼὸ Ὢὸόὸ ώὸȟὼπ ὼȟὼὝ ὼ. 

ʇʦʣʦʞʠʤ ὗ ‡ẗᶰὒ πȟὝȡ‡ὸᶰὅ̐ ̑ὸ̉ɴ πȟὝ Ȣ ʗʩʥʦ, ʯʪʦ ὗ ὡȟπȟὝ ὗȢ 

ʆʧʨʝʜʝʣʝʥʠʝ 1.2. ʉʠʩʪʝʤʘ ὼὸ Ὢὸὼὸ Ὢὸόὸ ʥʘʟʳʚʘʝʪʩʷ ʚʧʦʣʥʝ ʨʝʛʫʣʷʨʥʦʡ, ʝʩʣʠ ʜʣʷ 

ʣʶʙʦʛʦ ώẗȟὼȟὼ ᶰὒ πȟὝ Ὑ Ὑ  ʥʘʡʜʝʪʩʷ ʬʫʥʢʮʠʷ όẗᶰὝ ό ẗʪʘʢʘʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ὼὸ Ὢὸὼὸ Ὢὸόὸ ώὸȟὼπ ὼȟὼὝ ὼ.  

ʃʝʤʤʘ 1.1. ʇʫʩʪʴ ὃὸ Ὢὸȟὄὸ Ὢὸ ʠʥʪʝʛʨʠʨʫʝʤʳʝ ʚ πȟὝ ὲ ὲ ʠ ὲ ά ʤʘʪʨʠʯʥʳʝ 

ʬʫʥʢʮʠʠ. ɼʣʷ ʣʶʙʦʛʦ ʵʣʝʤʝʥʪʘ ώẗȟὼȟὼ ᶰὒ πȟὝ Ὑ Ὑ  ʥʘʡʜʝʪʩʷ ʬʫʥʢʮʠʷ όẗᶰὒ πȟὝ ʪʘʢʘʷ, 

ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ὼὸ Ὢὸὼὸ Ὢὸόὸ ώὸȟ ὼπ ὼȟὼὝ ὼ ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʤʘʪʨʠʮʘ ὓ Ὕ ᷿ˡȤρὸὄὸὄὸ ˡȤρὸ Ὠὸ ʥʝʚʳʨʦʞʜʝʥʘ, ʛʜʝ ˡὸ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʤʘʪʨʠʯʥʦʝ ʨʝʰʝʥʠʝ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ὼὸ ὃὸὼὸȟ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʫʩʣʦʚʠʶ 

ˡπ )ȟὃὸ Ὢὸȟὄὸ Ὢὸȟ ʯʝʨʝʟ ὄὸ  ʦʙʦʟʥʘʯʝʥʦ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮʳ ὄὸ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʳ 

ᾀὸ ὃὸᾀὸ ώὸȟ ᾀπ πȟ 
‡ὸ ὃὸ‡ὸ ὄὸόὸȟ‡π ὼȟ‡Ὕ ὼ ᾀὝ. 

ʊʘʢ ʢʘʢ ὃὸ, ὄὸ ʩʫʤʤʠʨʫʝʤʳ, ʪʦ ʠʟ ʣʝʤʤʳ 2.5.4[5] ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʣʶʙʦʡ ʬʫʥʢʮʠʠ  

ώẗᶰὒ πȟὝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ᾀὸ ὃὸᾀὸ ώὸȟ ᾀπ πȢ ʂʨʦʤʝ  

ʪʦʛʦ, ʠʟ ʪʝʦʨʝʤʳ 3.2.6[7] ʩʣʝʜʫʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ  

‡ὸ ὃὸ‡ὸ ὄὸόὸȟ‡π ὼȟ‡Ὕ ὼ ᾀὝ 

ʙʫʜʝʪ ʚʧʦʣʥʝ ʫʧʨʘʚʣʷʝʤʦʡ ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʤʘʪʨʠʮʘ  

ὓ Ὕ ᷿ʌȤρὸὄὸὄὸǋʌȤρὸ ǋὨὸ ʥʝʚʳʨʦʞʜʝʥʘ. ʇʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ  

ᾀὸ ‡ὸ ὃὸᾀὸ ‡ὸ ὄὸόὸ ώὸȟᾀπ ‡π ὼȟᾀὝ ‡Ὕ ὼȢ 
ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʇʫʩʪʴ Ὢὸḳὃ ʠ Ὢὸḳὄ. ʀʩʧʦʣʴʟʫʷ ʪʝʦʨʝʤʳ 2.3.5[7, c.91]) ʘʥʘʣʦʛʠʯʥʦ ʣʝʤʤʝ 1.1, ʜʣʷ ʣʶʙʦʛʦ 

ʵʣʝʤʝʥʪʘ ώẗȟὼȟὼ ᶰὒ πȟὝ Ὑ Ὑ  ʥʘʡʜʝʪʩʷ ʬʫʥʢʮʠʷ όẗᶰὒ πȟὝ ʪʘʢʘʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ὼὸ ὃὼὸ ὄόὸ ώὸȟὼπ ὼȟὼὝ ὼ ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʨʘʥʛ 

ὲ ὲά ʤʘʪʨʠʮʳ ὄȟὃὄȟỄὃ ὄ ʨʘʚʝʥ ὲ. 
ʗʩʥʦ, ʯʪʦ ʝʩʣʠ ὑ ὼ πȟὼ Ὕ ὼπȟὼὝ  ʩʫʨʲʝʢʪʠʚʥʦ, ʪʦ ʧʨʠ ʫʩʣʦʚʠʠ ʣʝʤʤʳ 1.1, ʦʪʦʙʨʘʞʝʥʠʝ 

ǋὼȟό ὼȟό ʩʫʨʲʝʢʪʠʚʥʦ. 

ʇʦʣʦʞʠʤ 
ǋ

 

ɿʘʤʝʯʘʥʠʝ 1.1. ʆʪʦʙʨʘʞʝʥʠʝ Ὤǿ  ʩʫʨʲʝʢʪʠʚʥʦ ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʣʷ ʣʶʙʦʛʦ 

ώẗȟὼȟὼ ᶰὒ πȟὝ Ὑ Ὑ  ʥʘʡʜʝʪʩʷ ʬʫʥʢʮʠʷ όẗᶰὒÐπȟὝ ʪʘʢʘʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯʠ ὼὸ Ὢὸὼὸ Ὢὸόὸ ώὸȟὼπ ὼȟὼὝ ὼ.  

ɽʩʣʠ ʢʨʦʤʝ ʪʦʛʦ ʥʘʡʜʝʪʩʷ ʬʫʥʢʮʠʷ όẗᶰὭὲὸὝ ό ẗʪʘʢʘʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ὼὸ

Ὢὸὼὸ Ὢὸόὸȟὼπ πȟὼὝ πȟ ʪʦ ʠʟ ʣʝʤʤʳ 3.1[3] ʩʣʝʜʫʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ  

ὼὸ Ὢὸὼὸ Ὢὸόὸ ʚʧʦʣʥʝ ʨʝʛʫʣʴʷʨʥʦ. 

ɽʩʣʠ ʩʠʩʪʝʤʘ ὼὸ Ὢὸὼὸ Ὢὸόὸ ʚʧʦʣʥʝ ʨʘʟʨʝʰʠʤʘ ʠ ὑ ὼ πȟὼ Ὕ ὼπȟὼὝ  

ʩʫʨʲʝʢʪʠʚʥʦ, ʪ.ʝ. ὑ ὼ πȟὼ Ὕ Ὑ Ὑ Ὑȟ ʪʦ ʦʪʦʙʨʘʞʝʥʠʝ Ὤὼȟό ὼȟό ʩʫʨʲʝʢʪʠʚʥʦ. ɽʩʣʠ 

ὼȟό ᶰὢ ʤʠʥʠʤʫʤ ʚ ʟʘʜʘʯʝ (1.1)-(1.4) ʠ ὑ ὼ πȟὼ Ὕ π, ʪʦ ʧʦ ʪʝʦʨʝʤʝ 4.1[3] ʩʫʱʝʩʪʚʫʶʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝ ʨʘʚʥʳʝ ʥʫʣʶ  πȟ πȟ ʛʜʝ  ᶰὙ ȟ ʠ ᾀᶻᶰὣᶻ ὒ πȟὝᶻ Ὑ  ʪʘʢʠʝ, ʯʪʦ 

ὐǋὼȟό ὼȟό ȟὑǋὼ πȟὼ Ὕ ὼπȟὼὝ ᾀᶻȟǋὼȟό ὼȟό π 

ʧʨʠ ὼȟό ᶰὧὰẕ
ȟ

. 

ɿʘʤʝʯʘʥʠʝ 1.2. ɽʩʣʠ ʦʪʦʙʨʘʞʝʥʠʝ Ὤὼȟό ὼȟό ʩʫʨʲʝʢʪʠʚʥʦ, ὢ ὧὰẕ
ȟ

 ʠ 

ὑ ὼπȟὼὝ ḳπ, ʪʦ ʤʦʞʥʦ ʧʦʣʦʞʠʪʴ  ρ. 

ʊʘʢ ʢʘʢ ᾀᶻ ‡ᶻȟὥᶰὣᶻ ὒ πȟὝ Ὑȟ ʪʦ ʠʤʝʝʤ, ʯʪʦ ἂ‡ᶻȟώἃ ᷿‗ὸᶻώὸὨὸ ʧʨʠ  

ώẗᶰὒ πȟὝȟ ʛʜʝ‗ẗᶰὒÐπȟὝȢ ʆʪʩʶʜʘ ʠʤʝʝʤ, ʯʪʦ 
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ᾀᶻȟǋὼȟό ὼȟό ‗ὸᶻὼὸὨὸ ‗ὸᶻὪὸὼὸ ὪὸόὸὨὸ 

ὥȟὑǋὼ πȟὼ Ὕ ὼπȟὼὝ . 

ʇʦʵʪʦʤʫ 

‰ǋὼ πȟὼ Ὕ ὼπȟὼὝ  Ὂ ὸȟὼ ὸȟό ὸὼὸ Ὂ ὸȟὼ ὸȟό ὸόὸὨὸ 

ȟὑǋὼ πȟὼ Ὕ ὼπȟὼὝ ‗ὸᶻὼὸὨὸ ‗ὸᶻὪὸὼὸ ὪὸόὸὨὸ 

ὥȟὑǋὼ πȟὼ Ὕ ὼπȟὼὝ π 

ʧʨʠ ὼȟόᶰὗ ὼȟό Ȣ ʆʪʩʶʜʘ ʠʤʝʝʤ, ʯʪʦ 

Ὂ ὸ ‗ὸᶻὪὸὼὸὨὸ ‗ὸᶻὼὸὨὸ 

Ὂ ὸ ‗ὸᶻὪὸόὸὨὸ‰ǋὼ πȟὼ Ὕ ὼπȟὼὝ  

ȟὑǋὼ πȟὼ Ὕ ὼπȟὼὝ ὥȟὑǋὼ πȟὼ Ὕ ὼπȟὼὝ π (1.5) 

ʧʨʠ ὼȟόᶰὗ ὼȟό Ȣ ʇʦʣʦʞʠʚ ό π ʧʦʣʫʯʠʤ, ʯʪʦ 

Ὂ ὸȟὼ ὸȟό ὸ ‗ὸᶻὪὸȟὼ ὸȟό ὸ ὼὸὨὸ ‗ὸᶻὼὸὨὸ 

‰ǋὼ πȟὼ Ὕ ὼπȟὼὝ ȟὑǋὼ πȟὼ Ὕ ὼπȟὼὝ (1.6) 

ὥȟὑǋὼ πȟὼ Ὕ ὼπȟὼὝ π 

ʧʨʠ ὼẗᶰὡȟπȟὝȢ ʇʦʵʪʦʤʫ 

Ὂ ὸȟὼ ὸȟό ὸ ‗ὸὪὸȟὼ ὸȟό ὸ ὼὸὨὸ ‗ὸὼὸὨὸ π 

ʧʨʠ ὼẗᶰὡȟπȟὝȟὼπ πȟὼὝ π ʠʣʠ 

Ὂ ί ‗ίὪί Ὠί‗ὸὼὸὨὸ π 

ʧʨʠ ὼẗᶰὡȟπȟὝȟὼπ πȟὼὝ π. ʇʦ ʣʝʤʤʝ 5.2.1[ 4] ʠʤʝʝʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʚʝʢʪʦʨ 

ὧɴ Ὑ  ʪʘʢʦʡ, ʯʪʦ ‗ὸ ᷿ Ὂ ί ‗ίὪί ὨίὧȢ ʇʦʵʪʦʤʫ ʧʦ ʫʩʣʦʚʠʶ ʠʤʝʝʤ, ʯʪʦ  

‗ẗᶰὡȟπȟὝȢ ʇʦʣʦʞʠʚ Ὄὸȟὼȟόȟȟ‗ẗ Ὂὸȟὼȟό ‗ὸᶻὪὸȟὼȟόȟ  

Ὄὸ Ὄὸȟὼȟόȟȟ‗ẗʦʪʩʶʜʘ ʧʦʣʫʯʠʤ, ʯʪʦ 

 ‗ὸ Ὄ ὸ      (1.7) 

ʧʨʠ ὸɴ πȟὝ. ʇʦʣʦʞʠʚ ὼὸḳπ, ʠʟ (1.5) ʠʤʝʝʤ, ʯʪʦ 

Ὂ ὸ ‗ὸὪὸόὸὨὸ π 

ʧʨʠ όὸᶰὅ ό ὸ, ʛʜʝ ὸɴ πȟὝ,όẗᶰὒ πȟὝ. ʊʘʢ ʢʘʢ ὅ ʚʳʧʫʢʣʦʝ ʤʥʦʞʝʩʪʚʦ, ʪʦ  

Ὄ ὸό ό ὸ π ʧʨʠ όᶰὅ.  

ʊʘʢ ʢʘʢ 

‗ὸὼὸὨὸ ‗ὸὨὼὸ ‗ὸὼὸȿ ‗ὸὼὸὨὸȟ 

ʪʦ ʠʟ (1.6) ʠʤʝʝʤ, ʯʪʦ 

Ὂ ὸ ‗ὸὪὸ ‗ὸὼὸὨὸ‰ǋὼ πȟὼ Ὕ ὼπȟὼὝ  

ȟὑǋὼ πȟὼ Ὕ ὼπȟὼὝ ὥȟὑǋὼ πȟὼ Ὕ ὼπȟὼὝ  

‗ὝὼὝ ‗πὼπ π 
ʧʨʠ ὼẗᶰὡȟπȟὝȢ ʋʯʠʪʳʚʘʷ (1.7) ʦʪʩʶʜʘ ʧʦʣʫʯʠʤ, ʯʪʦ  

‰ǋὼ πȟὼ Ὕ ὼπȟὼὝ ȟὑǋὼ πȟὼ Ὕ ὼπȟὼὝ  

ὥȟὑǋὼ πȟὼ Ὕ ὼπȟὼὝ ‗ὝὼὝ ‗πὼπ π    (1.8) 

ʧʨʠ ὼẗᶰὡȟπȟὝȢ ʇʦʣʦʞʠʚ ὼẗᶰὡȟπȟὝȟὼπ π ʦʪʩʶʜʘ ʠʤʝʝʤ, ʯʪʦ 

‰ǋ ὼ πȟὼ Ὕ ȟὑǋ ὼ πȟὼ Ὕ ὥȟὑǋ ὼ πȟὼ Ὕ ‗Ὕ ὼὝ π 

ʧʨʠ ὼὝ ᶰὙ. ʆʙʦʟʥʘʯʠʤ 

ὼπȟὼὝȟ‘ ‰ὼπȟὼὝ ἂȟὑ ὼπȟὼὝ ἃ ἂὥȟὑ ὼπȟὼὝ ἃȟ 

̄̅‘̆ ȟȟὥ. ʊʦʛʜʘ ʧʦʣʫʯʠʤ, ʯʪʦ 
ȟ ȟ

‗Ὕ πȟ ʪ.ʝ.  

‗Ὕ
ὼ πȟὼ Ὕȟ‘

ὼὝ
Ȣ 

ʇʦʣʦʞʠʚ ὼẗᶰὡȟπȟὝȟὼὝ π ʠʟ (1.8) ʠʤʝʝʤ, ʯʪʦ ‗π
ȟ ȟ

Ȣ  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʢʘʟʘʥʘ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 1.1. ʇʫʩʪʴ ὼȟό ᶰὢ ʤʠʥʠʤʫʤ ʚ ʟʘʜʘʯʝ (1.1)-(1.4), ʩʫʱʝʩʪʚʫʶʪ ‐ π ʠ ”ẗᶰὒ πȟὝ 

ʪʘʢʠʝ, ʯʪʦ ȿὸȟὼȟώȿ ȿὸȟὼȟώȿ ”ὸ ʧʨʠ ȿὼ ὼ ὸȿ ȿώ ό ὸȿ ‐, ʛʜʝ  Ὂ ʠʣʠ  ὪȠ 

ʣʠʥʝʡʥʘʷ ʩʠʩʪʝʤʘ ὼὸ Ὢὸὼὸ Ὢὸόὸ ʚʧʦʣʥʝ ʨʘʟʨʝʰʠʤʘ, ὑ ὼ πȟὼ Ὕ ὼπȟὼὝ  

ʩʫʨʲʝʢʪʠʚʥʦ ʠ ὑ ὼ πȟὼ Ὕ πȢ ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ  πȟ  πȟ ᶰὙ ȟὥᶰὙ  ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 

‗ὸ Ὄ ὸȟ‗π
ȟ ȟ

ȟ ‗Ὕ
ȟ ȟ

ȟ ʛʜʝὸɴ πȟὝȟ ʥʝ ʨʘʚʥʫʶ ʥʫʣʶ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʪʘʢʠʝ, ʯʪʦ Ὄ ὸȟό ό ὸ π ʧʨʠ όᶰὅ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʠʟ ʥʝʨʘʚʝʥʩʪʚʘ Ὄ ὸȟό ό ὸ π ʧʨʠ όᶰὅ, ʩʣʝʜʫʝʪ, ʯʪʦ Ὄ ὸȟό ό ὸ π ʧʨʠ 

όᶰὝ ό ὸ, ʛʜʝ Ὕ ό ὸ ὧὰẕ ὅ ό ὸ . 

ʆʙʦʟʥʘʯʠʤ  

Ὣὼȟό άὥὼ‰ǋὼ πȟὼ Ὕ ὼπȟὼὝ Ὂ ὸȟὼ ὸȟό ὸὼὸ Ὂ ὸȟὼ ὸȟό ὸόὸὨὸȟ 

ὑǋὼ πȟὼ Ὕ ὼπȟὼὝ ȟὭ ρȟςȟȣȟάȢ 
ɽʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʪʝʦʨʝʤʳ 1.1, ὑὩὶὬὼȟό ᷊ὭὲὸὝ ὼȟό  ɲʠ  

ὨέάὫᶻṒ ὑὩὶὬὼ ẗȟό ẗ , ʪʦ ʠʟ ʟʘʤʝʯʘʥʠʷ ʣʝʤʤʳ 3.6[3] ʩʣʝʜʫʝʪ, ʯʪʦ ʫʩʣʦʚʠʷ ʪʝʦʨʝʤʳ 4.2[3] 

ʚʳʧʦʣʥʷʶʪʩʷ. ʆʪʤʝʪʠʤ, ʯʪʦ ὑὩὶὬὼȟό ᷊ὭὲὸὝ ὼȟό  ɲʵʢʚʠʚʘʣʝʥʪʥʦ ʫʩʣʦʚʠʶ -ʥʘʡʜʝʪʩʷ ʬʫʥʢʮʠʷ 

όẗᶰὭὲὸὝ ό ẗʪʘʢʘʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ὼὸ Ὢὸὼὸ Ὢὸόὸȟ 

ὑǋὼ πȟὼ Ὕ ὼπȟὼὝ π. 
ʊʦʛʜʘ ʧʨʠ ʫʩʣʦʚʠʠ ʪʝʦʨʝʤʳ 4.2[3] ʠʤʝʝʤ, ʯʪʦ  

Ὁὼȟό ίόὴὐǌὼȟό ὼȟό ȟὑǌὼ πȟὼ Ὕ ὼπȟὼὝ ȟὼπȟὼὝ  

ᾀᶻȟ ὼȟό Ƞὼȟό ȡ πȟ πȟᾀᶻᶰὣᶻȟὐǋὼȟό ὼȟό  

ȟὑǋὼ πȟὼ Ὕ ὼπȟὼὝ ᾀᶻȟǋὼȟό ὼȟό π 

ʧʨʠ ØȟÕɴ1ȤὼȟÕ π 
ʧʨʠ  

ὼȟό ᶰ ὼȟό ᶰὢȡὼὸ Ὢὸὼὸ Ὢὸόὸȟὑǋὼ πȟὼ Ὕ ὼπȟὼὝ πȟ 
ὑǋὼ πȟὼ Ὕ ὼπȟὼὝ πȟ‰ǋὼ πȟὼ Ὕ ὼπȟὼὝ  

Ὂ ὸȟὼ ὸȟό ὸὼὸ Ὂ ὸȟὼ ὸȟό ὸόὸὨὸ πȟόᶰ
ρ

‗
ὗ ό Ȣ 

ʛʜʝ ὗ ‡ẗᶰὒÐπȟὝȡ‡ὸᶰὭὲὸὅʧʨʠὸɴ πȟὝ ᷾ό ẗȢ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʢʘʟʘʥʘ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 1.2. ʇʫʩʪʴ ὼȟό ᶰὢ ʤʠʥʠʤʫʤ ʚ ʟʘʜʘʯʝ (1.1)-(1.4), ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʷ ʪʝʦʨʝʤʳ 1.1, 

ʥʘʡʜʝʪʩʷ ʬʫʥʢʮʠʷ όẗᶰὭὲὸὝ ό ẗʪʘʢʘʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ  

ὼὸ Ὢὸὼὸ Ὢὸόὸȟ ὑǋὼ πȟὼ Ὕ ὼπȟὼὝ πȟ 
ʠ ὨέάὫᶻṒ ὑὩὶὬὼ ẗȟό ẗ . ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ  π,  πȟὥᶰὙʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ  

‗ὸ Ὄ ὸ, ‗π
ȟ ȟ

ȟ ‗Ὕ
ȟ ȟ

ȟ ʥʝ ʨʘʚʥʫʶ ʥʫʣʶ ʦʜʥʦʚʨʝ-ʤʝʥʥʦ, ʪʘʢʠʝ, 

ʯʪʦ Ὄ ὸȟό ό ὸ π ʧʨʠ όᶰὅ, ὸɴ πȟὝ ʠ 

ίόὴ ὼὸȟόὸ
Ὄ ὸ Ὄ ὸ

Ὄ ὸ Ὄ ὸ

ὼὸ
όὸ

Ὠὸ‰ǌὼ πȟὼ Ὕ ὼπȟὼὝ ȟὼπȟὼὝ  

ἂȟὑ ὼ πȟὼ Ὕ ὼπȟὼὝ ȟὼπȟὼὝ ἃ ἂὥȟὑ ὼ πȟὼ Ὕ ὼπȟὼὝ ȟὼπȟὼὝ ἃȡ 

ȡ πȟ πȟὥᶰὙȟ‗ὸ Ὄ ὸȟ‗π
ȟ ȟ

ȟ‗Ὕ
ȟ ȟ

ȟ 

ʛʜʝ  Ὄ ὸȟό ό ὸ πʧʨʠ όᶰ˞ π 

ʧʨʠ  

ὼȟό ᶰ ὼȟό ᶰὢȡὼὸ Ὢὸὼὸ Ὢὸόὸȟὑǋὼ πȟὼ Ὕ ὼπȟὼὝ πȟ 
ὑǋὼ πȟὼ Ὕ ὼπȟὼὝ πȟ‰ǋὼ πȟὼ Ὕ ὼπȟὼὝ  

Ὂ ὸȟὼ ὸȟό ὸὼὸ Ὂ ὸȟὼ ὸȟό ὸόὸὨὸ πȟόᶰ
ρ

‗
ὗ ό Ȣ 

ɿʘʤʝʯʘʥʠʝ 1.3. ʆʪʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ὑ ὼπȟὼὝ ὓὼπ ὓὼὝ Ὠȟ ʛʜʝ ὓȟὓ -ὲ ὲ 

ʤʘʪʨʳʮʳ, ὨᶰὙȟ ʠ ὓ  ʠ ὓ ʩʫʱʝʩʪʚʫʶʪ, ʪʦ ὑ ὼ πȟὼ Ὕ ὼπȟὼὝ  ʩʫʨʲʝʢʪʠʚʥʦ. ɺ ʦʙʱʝʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ὓȟὓ -ὶ ὲ ʤʘʪʨʳʮʳ ʠ ʜʣʷ ʣʶʙʳʭ ᾀȟᾀᶰὙ  ʩʠʩʪʝʤʘ ὓὼπ ᾀȟὓὼὝ ᾀ ʨʘʟʨʝʰʠʤʘ, 

ʪʦ ὑǋὼ πȟὼ Ὕ ὼπȟὼὝ  ʩʫʨʲʝʢʪʠʚʥʦ. 

ʇʫʩʪʴ ʩʠʩʪʝʤʘ (1.2) ʠ (1.3) ʠʤʝʝʪʩʷ ʚ ʚʠʜʝ 

ὼὸ ὃὸὼὸ ὄὸόὸ ὧὸȟὓὼπ ὓὼὝ Ὠ. 

ɽʩʣʠˡὸ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʤʘʪʨʠʯʥʦʝ ʨʝʰʝʥʠʝ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ὼὸ ὃὸὼὸ 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʫʩʣʦʚʠʶ ʌπ )Ȣ ʊʦʛʜʘ ʠʤʝʝʤ 

ὼὝ ʌὝὼπ ʌὝ᷿ʌίȤρὄίόί ὧίὨί. 
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ʇʦʵʪʦʤʫ  

ὓὼπ ὓὼὝ ὓὼπ ὓʌὝὼπ ὓʌὝ ʌίȤρὄίόί ὧίὨίȢ 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʫʩʣʦʚʠʝ ὑ ὼπȟὼὝ ὓὼπ ὓὼὝ Ὠ π ʵʢʚʠʚʘʣʝʥʪʥʦ ʫʩʣʦʚʠʶ 

ὓὼπ ὓʌὝὼπ ὓʌὝ ʌίȤρὄίόί ὧίὨί ὨȢ 

ʇʦʵʪʦʤʫ, ʝʩʣʠ ὓ ὓʌὝ ʦʙʨʘʪʠʤʦ, ʪʦ ʧʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʵʢʚʠʚʘʣʝʥʪʥʘ ʟʘʜʘʯʠ ʂʦʰʠ. 

ɿʘʤʝʯʘʥʠʝ 1.4. ʇʫʩʪʴ ὅṒὙ  ʧʨʦʠʟʚʦʣʴʥʦʝ ʤʥʦʞʝʩʪʚʦ. ʄʥʦʞʝʩʪʚʦ ʚʩʝʭ ʛʠʧʝʨʢʘʩʘʪʝʣʴʥʳʭ ʢ 

ʤʥʦʞʝʩʪʚʫ ὗ ʚ ʪʦʯʢʝ ό ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ Ὅ ό  [8]. ɽʩʣʠ Ὅ ό  ʥʝʧʫʩʪʦ, ʪʦ ʪʝʦʨʝʤʘ 1.2 ʦʩʪʘʝʪʩʷ ʚʝʨʥʦʡ, 

ʝʩʣʠ ʚ ʪʝʦʨʝʤʝ 1.2 ʟʘʤʝʥʠʪʴ ʢʦʥʫʩ ẕ ὗ ό  ʯʝʨʝʟ Ὅ ό  (ʩʤ. [2,3]). 

ɿʘʤʝʯʘʥʠʝ 1.5. ɽʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʪʝʦʨʝʤʳ 1.1, ὑὩὶǋὼȟό ᷊ὭὲὸὝ ὼȟό  ɲʠ  

πɴ Ὥὲὸὧέὐǋὼȟό ȟǋ ὼȟό ȟὭ ρȟςȟȣȟά ὑὩὶǋὼȟό ὔ ὼȟό ȟ ʪʦ ʠʟ ʣʝʤʤʳ 3.4[3] ʩʣʝʜʫʝʪ, 

ʯʪʦ ʫʩʣʦʚʠʝ ʪʝʦʨʝʤʳ 4.2 [3] ʚʳʧʦʣʥʷʝʪʩʷ. 

ɿʘʤʝʯʘʥʠʝ 1.6. ʆʪʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ὑ ὼπȟὼὝ ḳπ, ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʪʝʦʨʝʤʳ 1.1 ʠ ʥʘʡʜʝʪʩʷ 

ʬʫʥʢʮʠʷ όẗᶰὭὲὸὝ ό ẗʪʘʢʘʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ὼὸ Ὢὸὼὸ Ὢὸόὸȟ 

ὼπ πȟὼὝ πȟ ʪʦ ʠʟ ʟʘʤʝʯʘʥʠʷ ʣʝʤʤʳ 3.6[3] ʩʣʝʜʫʝʪ, ʯʪʦ ʫʩʣʦʚʠʷ ʪʝʦʨʝʤʳ 4.2[3] ʚʳʧʦʣʥʷʶʪʩʷ. 

ʇʫʩʪʴ π ὸ ὸ Ễ ὸ Ὕȟ ‰ȡὙ ᴼὙȟ ὑȡὙ ᴼὙ ȟ ὑȡὙ ᴼὙȢ 
ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʤʠʥʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʘ 

ὐὼȟό ‰ ὼὸȟὼὸȟȣȟὼὸ ᷿ὊὸȟὼὸȟόὸὨὸ (1.9) 

ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ 

 ὼὸ ὪÔȟØὸȟόὸ , ὸɴ πȟὝ     (1.10) 

ὑ ὼὸȟὼὸȟȣȟὼὸ πȟὑ ὼὸȟὼὸȟȣȟὼὸ πȟ   (1.11) 

όὸᶰὅ̐ ̑ὸ̉ɴ πȟὝ, ὼȟό ᶰὢȢ  (1.12) 

ɸʥʘʣʦʛʠʯʥʫʶ ʤʝʪʦʜʠʢʫ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʠ ʢ ʟʘʜʘʯʫ (1.9)-(1.12). 

ɿʘʜʘʯʘ 2. ʇʫʩʪʴ ὊȡπȟὝ Ὑ Ὑ ᴼὙ, ὪȡπȟὝ Ὑ Ὑ ᴼὙ, ʬʫʥʢʮʠʠ Ὂὸȟὼȟώ ʠ Ὢὸȟὼȟώ 

ʠʟʤʝʨʠʤʳ ʧʦ ὸ ʧʨʠ ʚʩʝʭ ὼȟώᶰὙ Ὑ , Ὂὸȟὼȟώ ʠ Ὢὸȟὼȟώ ʜʚʘʞʜʳ ʥʝʧʨʝʨʳʚʥʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ (x,y) ʧʨʠ ὸɴ πȟὝ; ὅ ʚʳʧʫʢʣʦʝ ʟʘʤʢʥʫʪʦʝ ʤʥʦʞʝʩʪʚʦ ʚ Ὑ  ʠ Ὥὲὸὅ ,ɲ  

ὢ ὡȟπȟὝ ὒ πȟὝȟ ὣ ὒ πȟὝ Ὑ Ὑ . 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʤʠʥʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʘ 

ὐὼȟό ᷿ὊὸȟὼὸȟόὸὨὸ     (2.1) 

ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ 

ὼὸ ὪÔȟØὸȟόὸ , ὸɴ πȟὝ,  (2.2) 

ὼπ ὼȟὼὝ ὼȟ      (2.3) 

όὸᶰὅ ̐̑ὸ̉ɴ πȟὝȟ ὼȟόᶰὢ ὡȟπȟὝ ὒÐπȟὝ  (2.4) 

ʈʘʩʩʤʦʪʨʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ȡὢᴼὣȟ ʛʜʝ 

ὼȟό ὸ ὼὸ ὪÔȟØὸȟόὸȟὼπ ὼȟὼὝ ὼ Ȣ 
ʗʩʥʦ, ʯʪʦ ʟʘʜʘʯʫ (2.1)-(2.4) ʤʦʞʥʦ ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚ ʘʙʩʪʨʘʢʪʥʦʤ ʚʠʜʝ. ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ 

ὐὼȟώᴼάὭὲȟ ὼȟώ πȟὼȟώᶰὗȟ 
ʛʜʝ ὗ ὼȟό ᶰὢȡόὸᶰὅʧʨʠὸɴ πȟὝ . 

ʆʙʦʟʥʘʯʠʤ ᴁὼȟόᴁ άὥὼᴁὼᴁ
ȟ
ȟᴁόᴁ Ȣ ʇʫʩʪʴ Ὢὸ ὪÔȟØ ὸȟό ὸ  ʠ  

Ὂὸ ὊÔȟØ ὸȟό ὸ  ʩʫʤʤʠʨʫʝʤʳ. ʇʘʨʘ ὼȟό  ʥʘʟʳʚʘʝʪʩʷ ʣʦʢʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ (2.1)-(2.4), 

ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ‐ π ʪʘʢʦʝ, ʯʪʦ ὐὼȟό ὐὼȟώ ʧʨʠ Ὤὼȟώ πȟ ὼȟώᶰὗȟ  
ᴁὼȟώ ὼȟό ᴁ ‐Ȣ 

ɽʩʣʠ ʩʫʱʝʩʪʚʫʶʪ ‐ π ʠ ”ẗᶰὒ πȟὝ ʪʘʢʠʝ, ʯʪʦ ȿὸȟὼȟώȿ ȿὸȟὼȟώȿ ”ὸ ʧʨʠ  

ȿὼ ὼ ὸȿ ȿώ ό ὸȿ ‐, ʛʜʝ  Ὂ ʠʣʠ  Ὢ, ʪʦ ʣʝʛʢʦ ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ (ʩʤ.[5, Ä2.4] ʠ [6]) ʧʨʠ 

ʦʪʤʝʯʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʦʥʘʣ ὐὼȟώ ʠ ʬʫʥʢʮʠʷ ὼȟώ ʜʚʘʞʜʳ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʚ ʪʦʯʢʝ  

ὼ ẗȟό ẗʠ 

ὐǋὼȟό ὼȟό Ὂ ὸȟὼ ὸȟό ὸὼὸ Ὂ ὸȟὼ ὸȟό ὸόὸὨὸȟ 

ὐǌὼȟό ὼȟό ὼὸȟόὸ
Ὂ ὸ Ὂ ὸ

Ὂ ὸ Ὂ ὸ

ὼὸ
όὸ

Ὠὸȟ 

ǋὼȟό ὼȟό ὼὸ Ὢὸὼὸ ὪὸόὸȟὼπȟὼὝ ȟ 

ὼȟό ὼȟό ὼὸȟόὸ
Ὢ ὸ Ὢ ὸ

Ὢ ὸ Ὢ ὸ

ὼὸ
όὸ

ȟπȟπȢ 

 

ʇʦʣʦʞʠʤ ὗ ‡ẗᶰὒ πȟὝȡ‡ὸᶰὅ̐ ̑ὸ̉ɴ πȟὝ Ȣ ʗʩʥʦ, ʯʪʦ ὗ ὡȟπȟὝ ὗȢ  
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ɽʩʣʠ ʩʠʩʪʝʤʘ ὼὸ Ὢὸὼὸ Ὢὸόὸ ʚʧʦʣʥʝ ʨʘʟʨʝʰʠʤʘ, ʪʦ ʦʪʦʙʨʘʞʝʥʠʝ Ὤὼȟό ὼȟό 

ʩʫʨʲʝʢʪʠʚʥʦ. ʊʦʛʜʘ ʧʦ ʪʝʦʨʝʤʝ 4.1[3] ʩʫʱʝʩʪʚʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝ ʨʘʚʥʳʝ ʥʫʣʶ  

,0
0
²a ᾀᶻᶰὣᶻ ὒ πȟὝ Ὑ Ὑ  ʪʘʢʠʝ, ʯʪʦ ὐὼȟό ὼȟό ἂᾀᶻȟὬὼȟό ὼȟόἃ π ʧʨʠ  

ὼȟό ᶰὧὰẕ
ȟ

. 

ɿʘʤʝʯʘʥʠʝ 2.1. ɽʩʣʠ ʦʪʦʙʨʘʞʝʥʠʝ Ὤὼȟό ὼȟό ʩʫʨʲʝʢʪʠʚʥʦ ʠ ὢ ὧὰẕ
ȟ
, ʪʦ ʤʦʞʥʦ 

ʧʦʣʦʞʠʪʴ  ρ. 

ʊʘʢ ʢʘʢ ᾀᶻ ‡ᶻȟὥȟὦᶰὣᶻ ὒ πȟὝ Ὑ Ὑȟ ʪʦ ʠʤʝʝʤ, ʯʪʦ ἂ‡ᶻȟώἃ ᷿‗ὸώὸὨὸ  

ʧʨʠ ώẗᶰὒ πȟὝȟ ʛʜʝ ‗ẗᶰὒÐπȟὝȢ ʆʪʩʶʜʘ ʠʤʝʝʤ, ʯʪʦ 

ᾀᶻȟǋὼȟό ὼȟό ᷿‗ὸὼὸὨὸ᷿‗ὸ Ὢὸὼὸ ὪὸόὸὨὸἂὥȟὼπἃ ἂὦȟὼὝἃ. 

ʇʦʵʪʦʤʫ 

 Ὂ ὸȟὼ ὸȟό ὸὼὸ Ὂ ὸȟὼ ὸȟό ὸόὸὨὸἂὥȟὼπἃ ἂὦȟὼὝ ἃ  

‗ὸὼὸὨὸ ‗ὸ Ὢὸὼὸ ὪὸόὸὨὸ π 

ʧʨʠ ὼȟό ᶰὗ ὼȟό Ȣ ʆʪʩʶʜʘ ʠʤʝʝʤ, ʯʪʦ 

Ὂ ὸ ‗ὸὪὸὼὸὨὸ ‗ὸὼὸὨὸ 

᷿ Ὂ ὸ ‗ὸὪὸόὸὨὸἂὥȟὼπἃ ἂὦȟὼὝἃ π  (2.5) 

ʧʨʠ ὼȟό ᶰὗ ὼȟό Ȣ ʇʦʣʦʞʠʚ όὸḳπ ʦʪʩʶʜʘ ʧʦʣʫʯʠʤ, ʯʪʦ 

 ᷿ Ὂ ὸ ‗ὸὪὸὼὸὨὸ᷿‗ὸὼὸὨὸἂὥȟὼπἃ ἂὦȟὼὝ ἃ π  (2.6) 

ʧʨʠ ὼẗᶰὡȟπȟὝȢ ʇʦʵʪʦʤʫ 

Ὂ ὸȟὼ ὸȟό ὸ ‗ὸὪὸȟὼ ὸȟό ὸ ὼὸὨὸ ‗ὸᶻὼὸὨὸ π 

ʧʨʠ ὼẗᶰὡȟπȟὝȟὼπ πȟὼὝ π. ʆʪʩʶʜʘ ʧʦʣʫʯʠʤ 

Ὂ ί ‗ίὪί Ὠί‗ὸὼὸὨὸ π 

ʧʨʠ ὼẗᶰὡȟπȟὝȟὼπ πȟὼὝ π. ʇʦ ʣʝʤʤʝ 5.2.1[4] ʠʤʝʝʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʚʝʢʪʦʨ ὧɴ Ὑ  ʪʘʢʦʡ, 

ʯʪʦ ‗ὸ ᷿ Ὂ ί ‗ίὪί ὨίὧȢ ʇʦʵʪʦʤʫ ʧʦ ʫʩʣʦʚʠʶ ʠʤʝʝʤ, ʯʪʦ ‗ẗᶰὡȟπȟὝȢ ʇʦʣʦʞʠʚ 

Ὄὸȟὼȟόȟȟ‗ẗ Ὂὸȟὼȟό ‗ὸὪὸȟὼȟόȟ Ὄὸ Ὄὸȟὼȟόȟȟ‗ẗʦʪʩʶʜʘ ʧʦʣʫʯʠʤ, ʯʪʦ 

 ‗ὸ Ὄ ὸ       (2.7) 

ʧʨʠ ὸɴ πȟὝ. ʇʦʣʦʞʠʚ ὼὸḳπ, ʠʟ (2.5) ʠʤʝʝʤ, ʯʪʦ 

Ὂ ὸ ‗ὸὪὸόὸὨὸ π 

ʧʨʠ όὸᶰὅ ό ὸȟ ʛʜʝ ὸɴ πȟὝ, όẗᶰὒ πȟὝ. ʊʘʢ ʢʘʢ ὅ ʚʳʧʫʢʣʦʝ ʤʥʦʞʝʩʪʚʦ, ʪʦ ʧʦʣʫʯʠʤ, ʯʪʦ 

Ὄ ὸȟό ό ὸ π ʧʨʠ όᶰὅ. 

ʊʘʢ ʢʘʢ 

‗ὸὼὸὨὸ‗ὸὼὸȿ ‗ὸὼὸὨὸȟ 

ʪʦ ʠʟ (2.6) ʠʤʝʝʤ, ʯʪʦ 

Ὂ ὸ ‗ὸὪὸ ‗ὸὼὸὨὸἂὥȟὼπἃ ἂὦȟὼὝ ἃ ‗ὝὼὝ ‗πὼπ π 

ʧʨʠ ὼẗᶰὡȟπȟὝȢ ʋʯʠʪʳʚʘʷ (2.7) ʦʪʩʶʜʘ ʧʦʣʫʯʠʤ, ʯʪʦ  

 ἂὥȟὼπἃ ἂὦȟὼὝ ἃ ‗ὝὼὝ ‗πὼπ π    (2.8) 

ʧʨʠ ὼẗᶰὡȟπȟὝȢ ʇʦʣʦʞʠʚ ὼẗᶰὡȟπȟὝȟὼπ π ʦʪʩʶʜʘ ʠʤʝʝʤ, ʯʪʦ ἂὦȟὼὝ ἃ ‗ὝὼὝ π 

ʧʨʠ ὼὝ ᶰὙ. ʇʦʵʪʦʤʫ ὦ ‗Ὕ. ʊʘʢʞʝ ʠʤʝʝʤ, ʯʪʦ ὥ ‗π. 

ʇʦʣʫʯʠʤ, ʯʪʦ ʫʩʣʦʚʠʝ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦʩʪʠ ʥʘ ʣʝʚʦʤ ʠ ʧʨʘʚʦʤ ʢʦʥʮʝ ʪʨʘʝʢʪʦʨʠʠ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʣʶʙʦʤ 

‗π ʠ ‗Ὕ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʢʘʟʘʥʘ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 2.1. ʇʫʩʪʴ ὼȟό ᶰὢ ʤʠʥʠʤʫʤ ʚ ʟʘʜʘʯʝ (2.1)-(2.4), ʩʫʱʝʩʪʚʫʶʪ ‐ π ʠ ”ẗᶰὒ πȟὝ 

ʪʘʢʠʝ, ʯʪʦ ȿὸȟὼȟώȿ ȿὸȟὼȟώȿ ”ὸ ʧʨʠ ȿὼ ὼ ὸȿ ȿώ ό ὸȿ ‐, ʛʜʝ  Ὂ ʠʣʠ  Ὢ; 

ʣʠʥʝʡʥʘʷ ʩʠʩʪʝʤʘ ὼὸ Ὢὸὼὸ Ὢὸόὸ ʚʧʦʣʥʝ ʨʘʟʨʝʰʠʤʘ. ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ  π ʠ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯʠ ‗ὸ Ὄ ὸ, ʛʜʝ ὸɴ πȟὝ, ʥʝ ʨʘʚʥʫʶ ʥʫʣʶ ʦʜʥʦʚʨʝʤʝʥʥʦ ʪʘʢʠʝ, ʯʪʦ Ὄ ὸȟό ό ὸ π ʧʨʠ 

όᶰὅ. 

ɽʩʣʠ ὑὩὶὬὼȟό ᷊ẕ
ȟ

 ɲʠ ʩʠʩʪʝʤʘ ὼὸ Ὢὸὼὸ Ὢὸόὸ ʚʧʦʣʥʝ 
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ʨʘʟʨʝʰʠʤʘ, ʪʦ ʠʟ ʟʘʤʝʯʘʥʠʷ ʪʝʦʨʝʤʳ 3.6[3] ʩʣʝʜʫʝʪ, ʯʪʦ ʫʩʣʦʚʠʝ ʪʝʦʨʝʤʳ 4.2[3] ʚʳʧʦʣ-ʥʷʝʪʩʷ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ὑὩὶὬὼȟό ᷊ὭὲὸὝ ὼȟό  ɲʵʢʚʠʚʘʣʝʥʪʥʦ ʫʩʣʦʚʠʶ -ʥʘʡʜʝʪʩʷ ʬʫʥʢʮʠʷ  

όẗᶰὭὲὸὝ ό ẗʪʘʢʘʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ  

ὼὸ Ὢὸὼὸ Ὢὸόὸȟ ὼπ πȟὼὝ πȢ 
ʊʦʛʜʘ ʧʨʠ ʫʩʣʦʚʠʠ ʪʝʦʨʝʤʳ 4.2[3] ʠʤʝʝʤ, ʯʪʦ  

Ὁὼȟό ίόὴὐǌὼȟό ὼȟό ᾀᶻȟ ὼȟό Ƞὼȟό ȡ πȟᾀᶻᶰὣᶻȟ 

ὐǋὼȟό ὼȟό ᾀᶻȟǋὼȟό ὼȟό πʧʨʠ ØȟÕɴ1ȤὼȟÕ π 

ʧʨʠ  

ὼȟόᶰ ὼȟό ᶰὢȡὼὸ Ὢὸὼὸ Ὢὸόὸȟὼπ πȟὼὝ πȟ 

Ὂ ὸȟὼ ὸȟό ὸὼὸ Ὂ ὸȟὼ ὸȟό ὸόὸὨὸ πȟόᶰ
ρ

‗
ὗ ό ȟ 

ʛʜʝ ὗ ‡ẗᶰὒÐπȟὝȡ‡ὸᶰὭὲὸὅʧʨʠὸɴ πȟὝ ᷾ό ẗȢ  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʢʘʟʘʥʘ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 2.2. ʇʫʩʪʴ ὼȟό ᶰὢ ʤʠʥʠʤʫʤ ʚ ʟʘʜʘʯʝ (2.1)-(2.4), ʩʫʱʝʩʪʚʫʶʪ ‐ π ʠ  
”ẗᶰὒ πȟὝ ʪʘʢʠʝ, ʯʪʦ ȿὸȟὼȟώȿ ȿὸȟὼȟώȿ ”ὸ ʧʨʠ ȿὼ ὼ ὸȿ ȿώ ό ὸȿ ‐, ʛʜʝ  Ὂ 

ʠʣʠ  ὪȠ ʣʠʥʝʡʥʘʷ ʩʠʩʪʝʤʘ ὼὸ Ὢὸὼὸ Ὢὸόὸ ʚʧʦʣʥʝ ʨʘʟʨʝʰʠʤʘ ʠ  

ὑὩὶὬὼȟό ᷊ẕ
ȟ

Ȣɲ ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ  π ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ‗ὸ Ὄ ὸ, ʛʜʝ  

ὸɴ πȟὝ, ʥʝ ʨʘʚʥʫʶ ʥʫʣʶ ʦʜʥʦʚʨʝʤʝʥʥʦ ʪʘʢʠʝ, ʯʪʦ Ὄ ὸȟό ό ὸ π ʧʨʠ όᶰὅ ʠ 

ίόὴ ὼὸȟόὸ
Ὄ ὸ Ὄ ὸ

Ὄ ὸ Ὄ ὸ

ὼὸ
όὸ

Ὠὸȡ πȟ 

‗ὸ Ὄ ὸȟὌ ὸȟό ό ὸ π ʧʨʠόᶰ˞ π 

ʧʨʠ  

ὼȟό ᶰ ὼȟόᶰὢȡὼὸ Ὢὸὼὸ Ὢὸόὸȟὼπ πȟὼὝ πȟ 

Ὂ ὸȟὼ ὸȟό ὸὼὸ Ὂ ὸȟὼ ὸȟό ὸόὸὨὸ πȟόᶰ
ρ

‗
ὗ ό Ȣ 

ʆʪʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ὅ Ὑ, ʪʦ ʚ ʪʝʦʨʝʤʝ 2.1 ʠ 2.2 ʤʦʞʥʦ ʧʦʣʦʞʠʪʴ  ρ. 
ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʘʜʦ ʨʘʩʩʤʦʪʨʝʪʴ  ρ ʠ  π ʦʪʜʝʣʴʥʦ. ɽʩʣʠ  π, ʪʦ ʟʘʜʘʯʘ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʥʝʨʫʛʫʣʷʨʥʦʡ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʥʝʨʫʛʫʣʷʨʥʦʡ ʟʘʜʘʯʝ ʧʨʠʥʮʠʧ ʤʘʢʩʠʤʫʤʘ ʥʝ 

ʠʥʬʦʨʤʘʪʠʚʝʥ.  

ɿʘʜʘʯʘ 3. ʇʫʩʪʴ ὊȡπȟὝ Ὑ Ὑ ᴼὙ, ὪȡπȟὝ Ὑ Ὑ ᴼὙ, ʬʫʥʢʮʠʠ Ὂὸȟὼȟώ ʠ Ὢὸȟὼȟώ 

ʠʟʤʝʨʠʤʳ ʧʦ ὸ ʧʨʠ ʚʩʝʭ ὼȟώᶰὙ Ὑ , Ὂὸȟὼȟώ ʠ Ὢὸȟὼȟώ ʜʚʘʞʜʳ ʥʝʧʨʝʨʳʚʥʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ (x,y) ʧʨʠ ὸɴ πȟὝ; ὅ ʚʳʧʫʢʣʦʝ ʟʘʤʢʥʫʪʦʝ ʤʥʦʞʝʩʪʚʦ ʚ Ὑ  ʠ Ὥὲὸὅ ,ɲ  

ὢ ὡȟπȟὝ ὒ πȟὝȟ ὣ ὒ πȟὝ Ὑ . 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʤʠʥʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʘ 

ὐὼȟό ᷿ὊὸȟὼὸȟόὸὨὸ (3.1) 

ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ 

ὼὸ ὪÔȟØὸȟόὸ , ὸɴ πȟὝ,     (3.2) 

ὼπ ὼȟ       (3.3) 

όὸᶰὅ̐ ̑ὸ̉ɴ πȟὝȟ ὼȟόᶰὢ ὡȟπȟὝ ὒÐπȟὝ.  (3.4) 

ʈʘʩʩʤʦʪʨʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ȡὢᴼὣȟ ʛʜʝ 

ὼȟό ὸ ὼὸ ὪÔȟØὸȟόὸȟὼπ ὼ Ȣ 
ʗʩʥʦ, ʯʪʦ ʟʘʜʘʯʫσȢρ σȢτ ʤʦʞʥʦ ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚ ʘʙʩʪʨʘʢʪʥʦʤ ʚʠʜʝ. ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ 

ὐὼȟώᴼάὭὲȟ ὼȟώ πȟὼȟώᶰὗȟ 
ʛʜʝ ὗ ὼȟό ᶰὢȡόὸᶰὅʧʨʠὸɴ πȟὝ . 

ʆʙʦʟʥʘʯʠʤ ᴁὼȟόᴁ άὥὼᴁὼᴁ
ȟ
ȟᴁόᴁ Ȣʇʫʩʪʴ Ὢὸ ὪÔȟØ ὸȟό ὸ  ʠ Ὂὸ ὊÔȟØ ὸȟό ὸ   

ʩʫʤʤʠʨʫʝʤʳ. ʇʘʨʘ ὼȟό  ʥʘʟʳʚʘʝʪʩʷ ʣʦʢʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ (3.1)-(3.4), ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ‐ π 
ʪʘʢʦʝ, ʯʪʦ ὐὼȟό ὐὼȟώ ʧʨʠ Ὤὼȟώ πȟ ὼȟώᶰὗȟᴁὼȟώ ὼȟό ᴁ ‐. 
ɽʩʣʠ ʩʫʱʝʩʪʚʫʶʪ ‐ π ʠ ”ẗᶰὒ πȟὝ ʪʘʢʠʝ, ʯʪʦ ȿὸȟὼȟώȿ ȿὸȟὼȟώȿ ”ὸ ʧʨʠ  

ȿὼ ὼ ὸȿ ȿώ ό ὸȿ ‐, ʛʜʝ  Ὂ ʠʣʠ  Ὢ, ʪʦ ʣʝʛʢʦ ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ (ʩʤ.[5, Ä2.4] ʠ [6]) ʧʨʠ 

ʦʪʤʝʯʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʦʥʘʣ ὐὼȟώ ʠ ʬʫʥʢʮʠʷ Ὤὼȟώ ʜʚʘʞʜʳ ʜʠʬʬʝʨʝʥʮʠ-ʨʫʝʤʘ ʚ ʪʦʯʢʝ 

ὼ ẗȟό ẗʠ 

ὐǋὼȟό ὼȟό Ὂ ὸȟὼ ὸȟό ὸὼὸ Ὂ ὸȟὼ ὸȟό ὸόὸὨὸȟ 

ὐǌὼȟό ὼȟό ὼὸȟόὸ
Ὂ ὸ Ὂ ὸ

Ὂ ὸ Ὂ ὸ

ὼὸ
όὸ

Ὠὸȟ 

ǋὼȟό ὼȟό ὼὸ Ὢὸὼὸ Ὢὸόὸȟὼπ ȟ 
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ὼȟό ὼȟό ὼὸȟόὸ
Ὢ ὸ Ὢ ὸ

Ὢ ὸ Ὢ ὸ

ὼὸ
όὸ

ȟπȢ 

ʇʦʣʦʞʠʤ ὗ ‡ẗᶰὒ πȟὝȡ‡ὸᶰὅ̐ ̑ὸ̉ɴ πȟὝ Ȣ ʗʩʥʦ, ʯʪʦ ὗ ὡȟπȟὝ ὗȢ 

ʊʘʢ ʢʘʢ ʜʣʷ ʣʶʙʦʛʦ ώẗȟᾀᶰὣ ὒ πȟὝ Ὑ  ʠ όẗᶰὒ πȟὝ ʩʫʱʝʩʪʚʫʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ  

ὼὸ Ὢὸὼὸ Ὢὸόὸ ώὸȟὼπ ᾀȟ ʪʦ Ὤὼȟό ὡȟπȟὝ ό ὣȢ ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʝʩʣʠ 

όẗᶰὗȟ ʪʦ Ὤὼȟό ὡȟπȟὝ ό ὣȢ ʇʦʵʪʦʤʫ ʚ ʟʘʜʘʯʝ ʂʦʰʠ ʩʫʨʲʝʢ-ʪʠʚʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ 
ǋὼȟό ὼȟό ʪʨʠʚʠʘʣʴʥʦ ʚʳʧʦʣʥʷʝʪʩʷ.  

ʊʦʛʜʘ ʧʦ ʪʝʦʨʝʤʝ 4.1[3] ʩʫʱʝʩʪʚʫʶʪ  π ʠ ᾀᶻᶰὣᶻ ὒ πȟὝ Ὑ  ʪʘʢʠʝ, ʯʪʦ  

ὐὼȟό ὼȟό ἂᾀᶻȟὬὼȟό ὼȟόἃ π ʧʨʠ ὼȟόᶰὧὰẕ
ȟ
Ȣ 

ʗʩʥʦ, ʯʪʦ Ὤὼȟό ὡȟπȟὝ ὗ ὣ. ʇʦʵʪʦʤʫ ʠʤʝʝʤ, ʯʪʦ  ρȢ 

ʊʘʢ ʢʘʢ ᾀᶻ ‡ᶻȟὥᶰὣᶻ ὒ πȟὝ Ὑȟ ʪʦ ʠʤʝʝʤ, ʯʪʦ ἂ‡ᶻȟώἃ ᷿‗ὸώὸὨὸ ʧʨʠ ώẗᶰὒ πȟὝȟ 

ʛʜʝ‗ẗᶰὒÐπȟὝȢ ʆʪʩʶʜʘ ʠʤʝʝʤ, ʯʪʦ 

ᾀᶻȟǋὼȟό ὼȟό ‗ὸὼὸὨὸ ‗ὸ Ὢὸὼὸ ὪὸόὸὨὸἂὥȟὼπἃȢ 

ʇʦʵʪʦʤʫ 

Ὂ ὸȟὼ ὸȟό ὸὼὸ Ὂ ὸȟὼ ὸȟό ὸόὸὨὸἂὥȟὼπἃ  

‗ὸὼὸὨὸ ‗ὸ Ὢὸὼὸ ὪὸόὸὨὸ π 

ʧʨʠ ὼȟό ᶰὗ ὼȟό Ȣ ʆʪʩʶʜʘ ʠʤʝʝʤ, ʯʪʦ 

Ὂ ὸ ‗ὸὪὸ ὼὸὨὸ ‗ὸὼὸὨὸ 

᷿ Ὂ ὸ ‗ὸὪὸόὸὨὸἂὥȟὼπἃ π (3.5) 

ʧʨʠ ὼȟό ᶰὗ ὼȟό Ȣ ʇʦʣʦʞʠʚ όὸḳπ ʦʪʩʶʜʘ ʧʦʣʫʯʠʤ, ʯʪʦ 

 ᷿ Ὂ ὸ ‗ὸὪὸὼὸὨὸ᷿‗ὸὼὸὨὸἂὥȟὼπἃ π (3.6) 

ʧʨʠ ὼẗᶰὡȟπȟὝȢ ʇʦʵʪʦʤʫ 

Ὂ ὸȟὼ ὸȟό ὸ ‗ὸὪὸȟὼ ὸȟό ὸ ὼὸὨὸ ‗ὸὼὸὨὸ π 

ʧʨʠ ὼẗᶰὡȟπȟὝȟὼπ π ʠʣʠ 

Ὂ ί ‗ίὪί Ὠί ‗ὸὼὸὨὸ π 

ʧʨʠ ὼẗᶰὡȟπȟὝȟὼπ πȢ ʇʦ ʣʝʤʤʝ 5.2.1[ 4] ʠʤʝʝʤ, ʯʪʦ ‗ὸ ᷿ Ὂ ί ‗ίὪί ὨίȢ  

ʇʦʵʪʦʤʫ ʧʦ ʫʩʣʦʚʠʶ ʠʤʝʝʤ, ʯʪʦ ‗ẗᶰὡȟπȟὝȢ ʇʦʣʦʞʠʚ  

Ὄὸȟὼȟόȟȟ‗ẗ Ὂὸȟὼȟό ‗ὸὪὸȟὼȟόȟ Ὄὸ Ὄὸȟὼȟόȟȟ‗ẗʦʪʩʶʜʘ ʧʦʣʫʯʠʤ, ʯʪʦ 

‗ὸ Ὄ ὸ (3.7) 

ʧʨʠ ὸɴ πȟὝ. ʇʦʣʦʞʠʚ ὼὸḳπ, ʠʟ (3.5) ʠʤʝʝʤ, ʯʪʦ 

Ὂ ὸ ‗ὸὪὸόὸὨὸ π 

ʧʨʠ όὸᶰὅ ό ὸȟ ʛʜʝ ὸɴ πȟὝ, όẗᶰὒ πȟὝ. ʇʦ ʫʩʣʦʚʠʶ ὅ ʚʳʧʫʢʣʦʝ ʤʥʦʞʝʩʪʚʦ. ʇʦʵʪʦʤʫ ʧʦʣʫʯʠʤ, 

ʯʪʦ Ὄ ὸȟό ό ὸ π ʧʨʠ όᶰὅ. 

ʊʘʢ ʢʘʢ ᷿‗ὸὼὸὨὸ‗ὸὼὸȿ ᷿‗ὸὼὸὨὸȟ ʪʦ ʠʟ (3.6) ʠʤʝʝʤ, ʯʪʦ 

Ὂ ὸ ‗ὸὪὸ ‗ὸὼὸὨὸἂὥȟὼπἃ ‗ὝὼὝ ‗πὼπ π 

ʧʨʠ ὼẗᶰὡȟπȟὝȢ ʋʯʠʪʳʚʘʷ (3.7) ʦʪʩʶʜʘ ʧʦʣʫʯʠʤ, ʯʪʦ  

 ἂὥȟὼπἃ ‗ὝὼὝ ‗πὼπ π     (3.8) 

ʧʨʠ ὼẗᶰὡȟπȟὝȢ ʇʦʣʦʞʠʚ ὼẗᶰὡȟπȟὝȟὼπ π ʦʪʩʶʜʘ ʠʤʝʝʤ, ʯʪʦ ‗ὝὼὝ π 

ʧʨʠ ὼὝ ᶰὙ. ʇʦʵʪʦʤʫ ‗Ὕ π. ʊʘʢʞʝ ʠʤʝʝʤ, ʯʪʦ ὥ ‗π. 

ʇʦʣʫʯʠʤ, ʯʪʦ ʫʩʣʦʚʠʝ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦʩʪʠ ʥʘ ʣʝʚʦʤ ʢʦʥʮʝ ʪʨʘʝʢʪʦʨʠʠ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʣʶʙʦʤ ‗π. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʢʘʟʘʥʘ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 3.1. ʇʫʩʪʴ ὼȟό ᶰὢ ʤʠʥʠʤʫʤ ʚ ʟʘʜʘʯʝ (3.1)-(3.4), ʩʫʱʝʩʪʚʫʶʪ ‐ π ʠ ”ẗᶰὒ πȟὝ 

ʪʘʢʠʝ, ʯʪʦ ȿὸȟὼȟώȿ ȿὸȟὼȟώȿ ”ὸ ʧʨʠ ȿὼ ὼ ὸȿ ȿώ ό ὸȿ ‐, ʛʜʝ  Ὂ ʠʣʠ  

 Ὢ. ʊʦʛʜʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ‗ὸ Ὄ ὸ,‗Ὕ π, ʛʜʝ ὸɴ πȟὝ, ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ 

Ὄ ὸȟό ό ὸ π ʧʨʠ όᶰὅ. 

ʊʘʢ ʢʘʢ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ὼὸ Ὢὸὼὸ Ὢὸόὸȟὼπ πȟ ʩʫʱʝʩʪʚʫʝʪ ʧʨʠ  
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όẗᶰὭὲὸὝ ό ẗȟʪʦ ὑὩὶǋὼȟό ᷊ẕ
ȟ

.ɲ ʇʦʵʪʦʤʫ ʠʟ ʟʘʤʝʯʘʥʠʷ ʪʝʦʨʝʤʳ 3.6[3] ʩʣʝʜʫʝʪ, 

ʯʪʦ ʫʩʣʦʚʠʷ ʪʝʦʨʝʤʳ 4.2[3] ʚʳʧʦʣʥʷʶʪʩʷ. ʊʦʛʜʘ ʧʨʠ ʫʩʣʦʚʠʠ ʪʝʦʨʝʤʳ 4.2[3] ʠʤʝʝʤ, ʯʪʦ  

Ὁὼȟό ίόὴὐǌὼȟό ὼȟό ᾀᶻȟ ὼȟό Ƞὼȟό ȡᾀᶻᶰὣᶻȟ 

ὐǋὼȟό ὼȟό ᾀᶻȟǋὼȟό ὼȟό πʧʨʠ ØȟÕɴ1ȤὼȟÕ π 

ʧʨʠ  

ὼȟό ᶰ ὼȟόᶰὢȡὼὸ Ὢὸὼὸ Ὢὸόὸȟὼπ πȟ 

Ὂ ὸȟὼ ὸȟό ὸὼὸ Ὂ ὸȟὼ ὸȟό ὸόὸὨὸ πȟόᶰ
ρ

‗
ὗ ό ȟ 

ʛʜʝ ὗ ‡ẗᶰὒÐπȟὝȡ‡ὸᶰὭὲὸὅʧʨʠὸɴ πȟὝ ᷾ό ẗȢ  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʢʘʟʘʥʘ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 3.2. ʇʫʩʪʴ ὼȟό ᶰὢ ʤʠʥʠʤʫʤ ʚ ʟʘʜʘʯʝ (3.1)-(3.4), ʩʫʱʝʩʪʚʫʶʪ ‐ π ʠ ”ẗᶰὒ πȟὝ 

ʪʘʢʠʝ, ʯʪʦ ȿὸȟὼȟώȿ ȿὸȟὼȟώȿ ”ὸ ʧʨʠ ȿὼ ὼ ὸȿ ȿώ ό ὸȿ ‐, ʛʜʝ  Ὂʠʣʠ  

 ὪȢ ʊʦʛʜʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ‗ὸ Ὄ ὸ, ‗Ὕ π, ʛʜʝ ὸɴ πȟὝ, ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ 

Ὄ ὸȟό ό ὸ π ʧʨʠ όᶰὅ ʠ 

ὼὸȟόὸ
Ὄ ὸ Ὄ ὸ

Ὄ ὸ Ὄ ὸ

ὼὸ
όὸ

Ὠὸ π 

ʧʨʠ  

ὼȟό ᶰ ὼȟόᶰὢȡὼὸ Ὢὸὼὸ Ὢὸόὸȟὼπ πȟ 

Ὂ ὸȟὼ ὸȟό ὸὼὸ Ὂ ὸȟὼ ὸȟό ὸόὸὨὸ πȟόᶰ
ρ

‗
ὗ ό Ȣ 

ʇʨʠʤʝʨ 1. ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʤʠʥʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʘ  

ὐό ό ὸὨὸ 

ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ 
ὼ ςὼ σὼ ό
ὼ σὼ ςὼ ό

, ὸɴ πȟὝ, όᶰὙȟ Ὕ π, 

ὼ π ὼ π πȟὼ Ὕ ὼ Ὕ πȢ 
ʗʩʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʙʫʜʝʪ ʧʘʨʘ ὼȇὸ ὼȇὸ πȟ όȇὸ π.  

ʊʘʢ ʢʘʢ ὃ
ς σ
σ ς

ȟὄ
ρ
ρ
ȟ ʪʦ ὃὄ

ρ
ρ
. ʊʦʛʜʘ ὶὥὲὯὄὃὄ ὶὥὲὯ

ρ ρ
ρ ρ

ρ ʠ  

ὶὥὲὯὄὃὄ ρ ς, ʪ.ʝ. ʫʩʣʦʚʠʝ ʣʝʤʤʳ 1 ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

ʇʦʣʦʞʠʚ Ὄὸȟὼȟόȟȟ‗ẗ ό ‗ ὸ ςὼ σὼ ό ‗ ὸσὼ ςὼ όȟ ʛʜʝ  πȟ 
ʧʦʣʫʯʠʤ, ʯʪʦ ʩʦʧʨʷʞʝʥʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʚʠʜ  

‗ ς‗ σ‗ȟ

‗ σ‗ ς‗Ȣ
 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ‗ ὸ πȟυὧὩ ὧὩ ȟ ‗ ὸ πȟυὧὩ ὧὩ Ȣ ʊʦʛʜʘ ʧʦʣʫʯʠʤ 

Ὄὸȟὼȟόȟȟ‗ẗ ό πȟυὧὩ ὧὩ ςὼ σὼ ό πȟυὧὩ ὧὩ σὼ ςὼ ό. 

ɽʩʣʠ  π, ʪʦ ʷʩʥʦ, ʯʪʦ όᴼὌὸȟὼȟόȟȟ‗ẗʣʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ. ʇʦʵʪʦʤʫ ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 
ʥʘʡʪʠ ʥʝ ʚʦʟʤʦʞʥʦ. 

ɽʩʣʠ  ρ, ʪʦ ʠʤʝʝʤ, ʯʪʦ ό πȟςυὧὩ ὧὩ πȟςυὧὩ ὧὩ πȟυὧὩ Ȣ ʊʦʛʜʘ 

ὼ ςὼ σὼ πȟυὧὩ

ὼ σὼ ςὼ πȟυὧὩ
, 

ὼ π ὼ π πȟὼ Ὕ ὼ Ὕ πȢ 
ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ὼȇὸ ὼȇὸ πȟ όȇὸ π. 
ʇʨʠʤʝʨ 2. ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʤʠʥʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʘ  

ὐό ό ὸὨὸ 

ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ 
ὼ ςὼ σὼ ςό
ὼ σὼ ςὼ ό

, ὸɴ πȟὝ, όᶰὙȟ Ὕ π, 

ὼ π ὼ Ὕ πȟὼ π ὼ Ὕ πȢ 
ʗʩʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʙʫʜʝʪ ʧʘʨʘ ὼȇὸ ὼȇὸ πȟ όȇὸ π.  

ʊʘʢ ʢʘʢ ὃ
ς σ
σ ς

ȟὄ
ς
ρ
ȟ ʪʦ ὃὄ

ρ
τ
. ʊʦʛʜʘ ὶὥὲὯὄὃὄ ὶὥὲὯ

ς ρ
ρ τ

ς, ʪ.ʝ. ʫʩʣʦʚʠʝ 

ʣʝʤʤʳ 1 ʚʳʧʦʣʥʷʝʪʩʷ. ʇʦʵʪʦʤʫ  ρ ʠ 
Ὄὸȟὼȟόȟȟ‗ẗ ό ‗ ὸ ςὼ σὼ ςό ‗ ὸσὼ ςὼ ό. 

ʊʦʛʜʘ ʧʦʣʫʯʠʤ, ʯʪʦ ʩʦʧʨʷʞʝʥʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʚʠʜ  

‗ ς‗ σ‗ȟ

‗ σ‗ ς‗Ȣ
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ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ‗ ὸ πȟυὧὩ ὧὩ ȟ ‗ ὸ πȟυὧὩ ὧὩ Ȣ ʀʟ ʪʝʦʨʝʤʳ 1 ʩʣʝʜʫʝʪ, ʯʪʦ 

ὼπȟὼὝȟὥ ἂὥȟὑ ὼπȟὼὝ ἃ ὥ ὼ π ὼ Ὕ ὥ ὼ π ὼ Ὕ . 

ʆʪʩʶʜʘ ʠʤʝʝʤ ‗π
ȟ ȟ

ὥȟὥ ȟ‗Ὕ
ȟ ȟ

ὥȟὥ Ȣ ʇʦʵʪʦʤʫ  

‗π ‗Ὕ πȟπȟ ʪ.ʝ. ‗ π ‗ Ὕ πȟ‗ π ‗ Ὕ πȢ ʗʩʥʦ, ʯʪʦ  

),cc(5,0)0( 211 +=l ‗ π πȟυὧ ὧ ȟ ),ecec(5,0)T( T5
2

T
11 +=l -

‗ Ὕ πȟυὧὩ ὧὩ Ȣ 

ʇʦʵʪʦʤʫπȟυὧ ὧ πȟυὧὩ ὧὩ πȟ πȟυὧ ὧ πȟυὧὩ ὧὩ π, ʪ.ʝ. ὧ ὧὩ π 
ʠ  ὧ ὧὩ π. ʇʦʣʫʯʠʤ, ʯʪʦ ὧ ὧ π. ʊʦʛʜʘ ʧʦʣʫʯʠʤ Ὄὸȟὼȟόȟ‗ẗ ό. ʇʦʵʪʦʤʫ  

Ὄ ὸ ςό π, ʪ.ʝ. όȇ π. ʃʝʛʢʦ ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ ὼȇὸ ὼȇὸ πȢ  
ʇʨʠʤʝʨ 3. ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʤʠʥʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʘ  

ὐό ό ὸὨὸ 

ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ 
ὼ ὼȟ
ὼ ό ὼ

, ὸɴ πȟ , ὼ π ὼ π πȟὼ ρȢ 

ʃʝʛʢʦ ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ ὃ
π ρ
ρ π

, ὄ
π
ρ

 ʠ ὶὥὲὯὄὃὄ ὶὥὲὯ
π ρ
ρ π

ςȢ 

ʇʦʵʪʦʤʫ  ρ ʠ Ὄὸȟὼȟόȟ‗ẗ ό ‗ ὸὼ ‗ ὸό ὼ Ȣ ʊʦʛʜʘ ʘʥʘʣʦʛʠʯʥʦ ʧʦʣʫʯʠʤ, ʯʪʦ 

όȇὸ ὧέίὸ, ὼȇὸ ὸίὭὲὸ, ὼȇὸ ὸὧέίὸ ίὭὲὸ ʦʧʪʠʤʘʣʴʥʦʩʪʴ, ʢʦʪʦʨʳʭ ʧʨʦʚʝʨʷʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ.  
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ʋɼʂ 517.9 

ʉʘʜʛrʦʚ ʄ. ɸ. 

ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

 ɹʘʢʠʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ 

 AZ 1073\1, ɸʟʝʨʙʘʡʜʞʘʥ, ʛ.ɹʘʢʫ, ɿ.ʀ.ʍʘʣʠʣʦʚ,23  

 

ʉʋɹɼʀʌʌɽʈɽʅʎʀɸʃʓ ʅɽɻʃɸɼʂʀʍ ʌʋʅʂʎʀʁ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʝʥʳ ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣ, ʘʧʧʨʦʢʩʠʤʘʪʠʚʥʳʡ ʩʫʙʜʠʬ-ʬʝʨʝʥʮʠʘʣ ʠ 

ʠʟʫʯʝʥʳ ʠʭ ʩʚʦʡʩʪʚʘ.  

Annotation. In the paper, a subdifferential, an approximative subdifferential are defined and their properties 

are studied. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʦʨʤʘʣʴʥʳʡ ʢʦʥʫʩ, ʫʩʣʦʚʠʝ ʃʠʧʰʠʮʘ, ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣ. 

Key words: normal cone, Lipschitz condition, subdifferential.  

 

ɺʚʝʜʝʥʠʝ 

ʇʦʥʷʪʠʷ ʦʙʦʙʱʝʥʥʦʡ ʛʨʘʜʠʝʥʪʳ ʠ 

ʥʦʨʤʘʣʴʥʦʛʦ ʢʦʥʫʩʘ, ʚʚʝʜʝʥʥʳʝ ʂʣʘʨʢʦʤ (ʩʤ.[1], 

[2]), ʜʘʣʠ ʥʦʚʳʡ ʠʤʧʫʣʴʩ ʢ ʨʘʟʚʠʪʠʶ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʠ ʧʦʩʣʫʞʠʣʠ ʠʩʪʦʯʥʠʢʦʤ ʤʥʦʛʠʭ ʨʘʙʦʪ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʜʨʫʛʠʝ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 

ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣʘ ʜʣʷ ʥʝʛʣʘʜʢʠʭ ʬʫʥʢʮʠʡ ʙʳʣʠ 

ʧʨʝʜʣʦʞʝʥʳ ʚ ʨʘʙʦʪʘʭ ɼʞ. ɺʘʨʛʠ [3], ɹ.ʐ. 

ʄʦʨʜʫʭʦʚʠʯʘ [4], ɹ.ʅ.ʇʰʝ-ʥʠʯʥʦʛʦ [5], 

ɾ.ʇ.ʇʝʥʦʪʘ [6], ʘʚʪʦʨʘ [7]-[9] ʠ ʜʨ. 

ʍʦʪʷ ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣʳ ʂʣʘʨʢʘ ʠʤʝʝʪ ʨʷʜ 

ʭʦʨʦʰʠʭ ʩʚʦʡʩʪʚ, ʥʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣ ʂʣʘʨʢʘ ʠ ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣ ʚ 

ʩʤʳʩʣʝ ʚʳʧʫʢʣʦʛʦ ʘʥʘʣʠʟʘ ʥʝ ʩʦʚʧʘ-ʜʘʝʪ. ʂʨʦʤʝ 

ʪʦʛʦ ʚʳʯʠʩʣʠʪʴ ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣ ʂʣʘʨʢʘ ʪʨʫʜʥʦ. 

ʉʯʠʪʘʶ, ʯʪʦ ʧʦʥʷʪʠ̫ ʛʣʘʚʥʦʛʦ 

ʘʧʧʨʦʢʩʠʤʘʪʠʚʥʦʛʦ ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣʦʚ ʷʚʣʷʶʪʩʷ 

ʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʠ ʜʣʷ ʚʳʧʫʢʣʳʭ ʠ ʚʦʛʥʫʪʳʭ 

ʬʫʥʢʮʠʡ ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣʦʚ ʩʦʚʧʘʜʘʶʪ ʚ ʩʤʳʩʣʝ 

ʚʳʧʫʢʣʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʜʨʫʛʠʝ 

ʚʘʨʠʘʥʪʳ ʘʧʧʨʦʢʩʠʤʘʪʠʚʥʦʛʦ ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣʦʚ.  
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ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʧ.1 ʚʟʷʪʳ ʠʟ [7] (ʩʤ. ʪʘʢʞʝ [8]). 

ʇʫʩʪʴ X ʙʘʥʘʭʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, { },RRX:f ¤°= 8 },)x(f:Xx{domf +¤<Í=  

,fdomx0Í  { },RR ¤+=¤+ 8  { },RR ¤-=¤- 8  )z(fsupinf)z(fsuplim)z(flim
xz0xzxz d¢->d

== .  

ʇʦʣʦʞʠʤ  

t

)x(f)txx(f
lim)x;x(f 00

0t
0

-+
=

®

+
, 

t

)x(f)txx(f
lim)x;x(f 00

0t
0

-+
=

®

-
 , 

{ })x;x(f),x;x(fmax)x;x(f 000 --= -+I
, { })x;x(f),x;x(fmax)x;x(f 000I

-+ --= , 

{ })x;x(f),x;x(fmax)x;x(f 000 --= ++¬
, { })x;x(f),x;x(fmax)x;x(f 000 --= --

®
. 

ʗʩʥʦ, ʯʪʦ )x;x(f)x;x(f 00

-+ ²  ʠ )x;x(f)x;x(f 00 --¢-- -+
 ʧʨʠ XxÍ . ʊʦʛʜʘ ʠʤʝʝʤ, ʯʪʦ 

)x;x(f)x;x(f)x;x(f 0I00

I ²² ¬
 ʠ )x;x(f)x;x(f)x;x(f 0I00

I ²²
®

 ʧʨʠ XxÍ .  

ʌʫʥʢʮʠʷ p, ʦʧʨʝʜʝʣʝʥʥʘʷ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝ ,X ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʦʡ, ʝʩʣʠ 0)0(p =  

ʠ )x(p)x(p l=l  ʜʣʷ ʚʩʝʭ XxÍ  ʠ 0>l . ʇʦʣʦʞʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʘʷ ʚʳʧʫʢʣʘʷ (ʚʦʛʥʫʪʘʷ) ʬʫʥʢʮʠʷ 

ʥʘʟʳʚʘʝʪʩʷ ʩʫʙʣʠʥʝʡʥʦʡ (ʩʫʧʝʨʣʠʥʝʡʥʦʡ). ɽʩʣʠ p  ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʘʷ ʬʫʥʢʮʠʷ, ʪʦ ʧʦʣʦʞʠʤ 

{ x,x)x(p:Xx)0(p *** ²Í=µ  ʧʨʠ }XxÍ  (ʩʤ.[10]). 

ʇʦʣʦʞʠʚ ),0;x(f)x(f 0

I

0

I µ=µ  ),0;x(f)x(f 0I0I µ=µ  )0;x(f)x(f 00

¬¬ µ=µ  ʠ 

)0;x(f)x(f 00 ®®
µ=µ  ʠʤʝʝʤ, ʯʪʦ )x(f)x(f 0

I

0I µËµ , )x(f)x(f 0

I

0 µËµ
®

, )x(f)x(f 0

I

0 µËµ¬ , 

)x(f)x(f 00I

¬µËµ  ʠ )x(f)x(f 00I ®
µËµ . 

ʇʦʣʦʞʠʤ { },)x(f:RX),x()f( a¢³Ía=E  { },)x(f:RX),x()f(H a²³Ía=  

{ })))x(f,x()f(H()))x(f,x()f(()x,f(M 00000 ---E= 1 . 

ʇʫʩʪʴ XCË  ʠ Cx
0
Í . ɺʝʢʪʦʨ x  ʥʘʟrʚʘʝʪʩʷ ʜʦʧʫʩʪʠʤʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʥʦʞʝʩʪʚʘ C  ʚ ʪʦʯʢʝ 

0
x , ʝʩʣʠ ʥʘʡʜʝʪʩʷ ʪʘʢʦʝ ʯʠʩʣʦ 0

0
>a , ʯʪʦ Cxx

0
Ía+  ʜʣʷ ʣʶʙʦʛʦ ),0(

0
aÍa . ʉʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ 

ʜʦʧʫʩʪʠʤʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʪʦʯʢʝ 
0

x  ʤʥʦʞʝʩʪʚʘ C  ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ )C;x(
0

g .  

ʃʝʤʤʘ 1.1. ));x(f(int))x,f(M);0,0(( 00 ÖE=g I
.  

ʇʦʣʦʞʠʤ }Cxtxʯʪʦ,0t:Xx{)C;x( n0n0

_ Í+®$Í=g . ʃʝʛʢʦ ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ 

)),;x(f())x,f(M);0,0(( 0I0 ÖEËg-  )),x,f(M);0,0(());x(f(int 00

-¬ gËÖE  

)).x,f(M);0,0(());x(f(int 00

-

®
gËÖE  

ʃʝʤʤʘ 1.2. ɽʩʣʠ f  ʚʳʧʫʢʣʘʷ (ʚʦʛʥʫʪʘʷ) ʬʫʥʢʮʠʷ ʠ )x(f)xx(f)x(g 00 -+= , ʪʦ )g()0,g(M E=  

))g(H)0,g(M( -= .  

ʃʝʤʤʘ 1.3. ɽʩʣʠ ¤+RX:f  )RX:f( ¤-  ʩʦʙʩʪʚʝʥʥʘʷ ʚʳʧʫʢʣʘʷ (ʚʦʛʥʫʪʘʷ) ʬʫʥʢʮʠʷ ʠ 

domfx
0
Í , ʪʦ )x;x(f)x;x(f 00

I ¡= ))x;x(f)x;x(f( 00

I -¡-= ʧʨʠ .XxÍ  

ʇʦʣʦʞʠʤ { 0x,x:RX),x())x,f(M(N ***

01
¢ab+³Íb=  ʧʨʠ }))x,f(M(),x(

0
gÍa .  

ʃʝʤʤʘ 1.4. ɽʩʣʠ )),;x(f(intcl));x(f( 00 ÖEËÖE II
ʪʦ { }))x,f(M(N)1,x(:x)x(f 01

**

0

I Í-=µ .  

ʃʝʤʤʘ 1.5. )x(f)x)(f( 0

I

0

I -µ=-µ . 

ʆʪʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ RX= , ʪʦ ),x;x(fx 0

I )x;x(fx 0

¬  ʠ )x;x(fx 0®
  ʩʫʙʣʠʥʝʡ-ʥʳʝ 

ʬʫʥʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ ʝʩʣʠ ʬʫʥʢʮʠʷ f  ʣʦʢʘʣʴʥʦ ʣʠʧʰʠʮʝʚʘʷ ʬʫʥʢʮʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ 0x , ʪʦ 

),x;x(fx 0

I )x;x(fx 0

¬  ʠ )x;x(fx 0®
  ʩʫʙʣʠʥʝʡʥʳʝ ʥʝʧʨʝʨʳʚʥʳʝ ʬʫʥʢʮʠʠ. 

ʃʝʤʤʘ 1.6. ɽʩʣʠ f  ʣʠʧʰʠʮʝʚʘʷ ʬʫʥʢʮʠʷ ʚʙʣʠʟʠ 
0

x , ʪʦ )x;x(fx
0

I  ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʘʷ 

ʣʠʧʰʠʮʝʚʘʷ ʬʫʥʢʮʠʷ. 

ʆʙʦʟʥʘʯʠʤ (ʩʤ.[6])  
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),x;x(f)x( 0

I=j  
l

l+-l+l+
=

®lÍ

)zx(f)xzx(f
limsup)x;x(f 00

0Xz
0

}1{
 . 

ʃʝʤʤʘ 1.7. ɽʩʣʠ f  ʣʠʧʰʠʮʝʚʘʷ ʬʫʥʢʮʠʷ ʚʙʣʠʟʠ 
0

x , ʪʦ ʧʨʠ XxÍ  

)x;x(f)x;0()x;x(f
0

}1{}1{

0

I ¢j¢ . 

ʉʣʝʜʩʪʚʠʝ 1.1. ɽʩʣʠ f  ʣʠʧʰʠʮʝʚʘʷ ʬʫʥʢʮʠʷ ʚʙʣʠʟʠ 
0

x , ʪʦ )x;0(}1{j  ʠ )x;x(f
0

}1{
 ʩʫʙʣʠʥʝʡʥʳʝ 

ʬʫʥʢʮʠʠ ʠ ))z;x(f)xz;x(f(sup)x;0(
0

I

0

I

Xz

}1{ -+=j
Í

 ʧʨʠ XxÍ .  

ʇʫʩʪʴ fdomx0Í . ʇʦʣʦʞʠʤ (ʩʤ.[1])  

l

-l+
=

®l



)y(f)xy(f
lim)x;x(f

0
0xy

0

o
, ,

t

)tzy(f
suplim)x;x(f

0t

0x

xz,f),y(

0

]1[ a-+
=

®

®a

+
 

ʛʜʝ ʩʠʤʚʦʣ 0
x

f),y( ®a  ʦʟʥʘʯʘʝʪ, ʯʪʦ )f(),y( EÍa , 
0

xy , )x(f
0

a .  

ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʬʫʥʢʮʠʷ f  ʚ ʪʦʯʢʝ domfx
0
Í  ʜʦʧʫʩʢʘʝʪ ʩʫʙʣʠʥʝʡʥʫʶ ʘʧʧʨʦʢʩʠʤʘʮʠʶ )x(h

, ʝʩʣʠ )x(h  ʩʫʙʣʠʥʝʡʥʘʷ ʧʦʣʫʥʝʧʨʝʨʳʚʥʘʷ ʩʥʠʟʫ ʬʫʥʢʮʠʷ ʠ )x;x(f)x(h
0

I²  ʧʨʠ XxÍ . ʉʫʙʣʠʥʝʡʥʘʷ 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ h  ʬʫʥʢʮʠʡ f  ʚ ʪʦʯʢʝ 
0

x  ʥʘʟʳʚʘʝʪʩʷ ʛʣʘʚʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ, ʝʩʣʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʜʨʫʛʘʷ 

ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ,h1 ʪʘʢʘʷ, ʯʪʦ )x(h)x(h
1

²  ʧʨʠ .XxÍ  ɻʣʘʚʥʦʡ ʩʫʙʣʠʥʝʡʥʦʡ 

ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʬʫʥʢʮʠʠ f  ʚ ʪʦʯʢʝ 0x , ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ )x;x(f 0

m
. 

ɽʩʣʠ )x(h  ʛʣʘʚʥʘʷ ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ f  ʚ ʪʦʯʢʝ 
0

x , ʪʦ )0(hµ  ʥʘʟʦʚʝʤ ʛʣʘʚʥʳʤ 

ʘʧʧʨʦʢʩʠʤʘʪʠʚʥʳʤ ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣʦʤ ʬʫʥʢʮʠʠ f  ʚ ʪʦʯʢʝ 
0

x  ʠ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ )x(f
0

mµ . 

ʃʝʤʤʘ 1.8. ʌʫʥʢʮʠʷ x,x)x(h *=  ʷʚʣʷʝʪʩʷ ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʬʫʥʢʮʠʠ f  ʚ ʪʦʯʢʝ 
0

x

, ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ f  ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʧʦ ɻʘʪʦ ʚ ʪʦʯʢʝ 
0

x .  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʛʣʘʚʥʘʷ ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ )x(h  ʬʫʥʢʮʠʠ f  ʚ ʪʦʯʢʝ 
0

x  

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʝʨʘʚʝʥʩʪʚʫ: )x;x(f)x(h 0

]1[ +¢  ʧʨʠ XxÍ . 

ʃʝʤʤʘ 1.9. ɽʩʣʠ )x;x(fx
0

I  ʩʦʙʩʪʚʝʥʥʘʷ ʧʦʣʫʥʝʧʨʝʨʳʚʥʘʷ ʩʥʠʟʫ ʬʫʥʢʮʠʷ, ʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʛʣʘʚʥʘʷ ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ f  ʚ ʪʦʯʢʝ 
0

x .  

ʃʝʤʤʘ 1.10. ɽʩʣʠ f  ʣʠʧʰʠʮʝʚʘʷ ʬʫʥʢʮʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ 0x , ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʧʨʝʨʳʚʥʘʷ ʛʣʘʚʥʘʷ 

ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ f  ʚ 0x . 

ʃʝʤʤʘ 1.11. ɽʩʣʠ 
1

f  ʣʠʧʰʠʮʝʚʘʷ ʬʫʥʢʮʠʷ ʚʙʣʠʟʠ 
0

x  ʠ )x(f
02

mµ  ʥʝʧʫʩʪʦ, ʪʦ 

)x(f)x(f)x)(ff(
02

m

01

m

021

m µ+µË+µ .  

ʇʫʩʪʴ { })x(f,),x(fmax)x(f n1 2= , ʛʜʝ if , n,1i= , ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʃʠʧʰʠʮʘ ʚ d-

ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ 0x . ʊʦʛʜʘ ʣʝʛʢʦ ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ f  ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʃʠʧʰʠʮʘ ʚ d-ʦʢʨʝʩʪʥʦʩʪʠ 

ʪʦʯʢʠ 0x . ʆʙʦʟʥʘʯʠʤ { })x(f)x(f:n,1imax)x(I 0i00 =Í= . 

ʃʝʤʤʘ 1.12. ɽʩʣʠ if , n,1i= , ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʃʠʧʰʠʮʘ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ 0
x , )x(hi

 

ʥʝʧʨʝʨʳʚʥʘʷ ʛʣʘʚʥʘʷ ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ 
if  ʚ ʪʦʯʢʝ 0x  ʠ )x(h  ʥʝʧʨʝʨʳʚʥʘʷ ʛʣʘʚʥʘʷ 

ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ f  ʚ ʪʦʯʢʝ 0x , ʪʦ )x(hmax)x(h i
)x(Ii 0Í

¢  ʠ 

8
)x(Ii

0i

m

0

m

0

)x(fco)x(f
Í

µËµ . 

2. ʆʙ ʦʧʨʝʜʝʣʝʥʠʷʭ ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣʦʚ 

ɺ ʜʘʥʥʦʤ ʧʘʨʘʛʨʘʬʝ ʚʚʝʜʝʥʘ ʧʦʥʷʪʠʷ ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣʦʚ ʠ ʠʟʫʯʝʥʳ ʠʭ ʩʚʦʡʩʪʚʘ. 

ʇʫʩʪʴ X  ʙʘʥʘʭʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, RX:f  , domfx
0
Í . ʇʦʣʦʞʠʤ  

t

)x(f)tzx(f
lim)x;x(fd 00

0t,xz
0

-+
=

®

+
 , 

t

)x(f)tzx(f
lim)x;x(fd 00

0t,xz
0

-+
=

®

-
 , 
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{ })x;x(fd),x;x(fdmax)x;x(fd 000

I --= -+
, { },)x;x(fd),x;x(fdmax)x;x(fd 000I --= +-

 

{ })x;x(fd),x;x(fdmax)x;x(fd 000 --= ++¬
, { })x;x(fd),x;x(fdmax)x;x(fd 000 --= --

®
. 

ʊʘʢ, ʢʘʢ )x;x(fd)x;x(fd 00

-+ ²  ʠ )x;x(fd)x;x(fd 00 --¢-- -+
 ʧʨʠ XxÍ , ʪʦ ʠʤʝʝʤ, ʯʪʦ 

)x;x(fd)x;x(fd)x;x(fd 0I00
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I¢  

ʧʨʠ XxÍ . 

ʇʦʣʦʞʠʤ { x,x)x;x(fd:Xx)x(fd *

0

**

0 ²Í= ++
 ʧʨʠ }XxÍ , 

{ x,x)x;x(fd:Xx)x(fd *

0

**

0 ¢Í= --
 ʧʨʠ }XxÍ . 

ʗʩʥʦ, ʯʪʦ ),x(fdx 0

* +Í  ʪʦ ).x(fdx 0

IÍ*  ɽʩʣʠ ),x(fdx 0

* -Í ʪʦ x;x)x;x(fd *

0 -¢--
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ʧʨʠ XxÍ  ʠʣʠ x;x)x;x(fd *

0 ²-- -
 ʧʨʠ XxÍ . ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ).x(fdx 0

IÍ*  ʇʦʵʪʦʤʫ 

)x(fd))x(fd)x(fd(co 0

I

00 Ë-+ 8 . ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʥʦʞʝʩʪʚʦ ))x(fd)x(fd(co 00

-+ 8  

ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʤʥʦʞʝʩʪʚʦʤ )x(fd 0

I
.  

ʇʫʩʪʴ XCË  ʠ Cx
0
Í . ʇʦʣʦʞʠʚ 

í
ì
ë

Î¤+

Í
=y

,Cx:

,Cx:0
)x(C

 ʣʝʛʢʦ ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ  

0)x;x()x;x( 0C0

I

C =y=y +
 ʧʨʠ )x(x 0CgÍ , +¤=y=y + )x;x()x;x( 0C0

I

C
 ʧʨʠ ).x(x 0C\XgÍ

ʊʘʢʞʝ ʠʤʝʝʤ 0)x;x(d)x;x(d 0C0C

I =y=y +
 ʧʨʠ ),x(ɻx 0CÍ  +¤=y=y + )x;x()x;x(d 0C0C

I
 ʧʨʠ 

).x(ɻx 0C\XÍ  ʗʩʥʦ, ʯʪʦ Å=)x(ɻ 0C\X  ʧʨʠ Cintx0Í . 

ʊʘʢ ʢʘʢ ));x(fd(int))0,0(ɻ 0

I

)x,f(M 0
ÖE=  ʠ ),x(T)x(K)x(ɻ 0C0C0C ËË  ʪʦ ʧʦʣʫʯʠʤ, ʯʪʦ 

)0,0(T)0,0(K));x(fd(intcl )x,f(M)x,f(M0

I

00
ËËÖE . 

ʇʦʣʦʞʠʤ 

)},x(T ʧʨʠ0x,x:Xx{)x(N 0C0C ¢Í= ***
 )}.x(K ʧʨʠ0x,x:Xx{)x(NĔ 0C0C ¢Í= ***

 

ʃʝʤʤʘ 2.5. ɽʩʣʠ Cx0Í , ʪʦ  

),x(N)x(ddcl 0C0C
0

I Ël
>l

*
8  ).x(NĔ)x(ddcl 0C0C

0

I Ël
>l

*
8  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʦʢʘʞʝʤ, ʯʪʦ ).x(N)x(ddcl 0C0C
0

I Ël
>l

*
8  ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ )x(Tx 0CÍ  ʪʦʛʜʘ ʠ 

ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ .0)x,x(dd 0CI =  ɽʩʣʠ ),x(ddx 0CIÍ*  ʪʦ x,x)x,x(dd 0CI

*²  ʧʨʠ XxÍ . 

ʇʦʵʪʦʤʫ 0x,x ¢*
 ʧʨʠ )x(Tx 0CÍ . ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ).x(N)x(dd 0C0CI Ë  ʊʘʢ ʢʘʢ )x(N 0C  

ʢʦʥʫʩ, ʪʦ ʠʤʝʝʤ, ʯʪʦ ).x(N)x(dd 0C0C
0

I Ël
>l

8  ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ )x(N 0C  ʩʣʝʜʫʝʪ, ʯʪʦ )x(N 0C  

)X,X( *s  ʟʘʤʢʥʫʪʳʡ ʢʦʥʫʩ. ʇʦʵʪʦʤʫ ).x(N)x(ddcl 0C0C
0

I Ël
>l

*
8  

ɸʥʘʣʦʛʠʯʥʦ ʜʦʢʘʟʳʚʘʝʪʩʷ ʚʪʦʨʦʝ ʚʢʣʶʯʝʥʠʝ. ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʃʝʤʤʘ 2.6. )x(fd)x)(f(d 0

I

0

I -=- .  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʗʩʥʦ, ʯʪʦ  

)x;x(fd
t

)x(f)tzx(f
lim

t

)x(f)tzx(f
lim)x;x)(f(d 0

00

0t,xz

00

0t,xz
0

-

®®

+ -=
-+

-=
++-

=- , 

)x;x(fd
t

)x(f)tzx(f
lim

t

)x(f)tzx(f
lim)x;x)(f(d 0

00

0t,xz

00

0t,xz
0

+

®®

- -=
-+

-=
++-

=-  

ʧʨʠ XxÍ . ʇʦʵʪʦʤʫ 

{ }=----=- -+ )x;x)(f(d),x;x)(f(dmax)x;x)(f(d 000

I
 

{ } )x;x(fd)x;x(fd),x;x(fdmax 0

I

00 -=--= +-
. 

ʧʨʠ XxÍ . ʆʪʩʶʜʘ ʠʤʝʝʤ, ʯʪʦ 

{ }{ =Í-¢Í=Í-¢Í=- }Xx,)x;x(fdx,x:XxXx),x;x)(f(dx,x:Xx)x)(f(d 0

I***

0

I***

0

I

 { )x;x(fdx,x:Xx 0

I*** ¢-Í=  ʧʨʠ }XxÍ = )x(fd 0

I- . 

ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ.  

ʃʝʤʤʘ 2.7. ɽʩʣʠ ʚʳʧʫʢʣʘʷ (ʚʦʛʥʫʪʘʷ) ʬʫʥʢʮʠʷ 
¤+RX:f ( ¤-RX:f ) ʥʝʧʨʝʨʳʚʥʘ ʚ ʪʦʯʢʝ 

domfintx0Í , ʪʦ )x;x(f)x;x(fd 00

I ¡= ))x;x(f)x;x(fd( 00

I -¡-=  ʧʨʠ .XxÍ  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʊʘʢ ʢʘʢ 
¤+RX:f  ʚʳʧʫʢʣʘʷ ʬʫʥʢʮʠʷ ʥʝʧʨʝʨʳʚʥʘ ʚ ʪʦʯʢʝ ,domfintx0Í  ʪʦ 

ʠʟ ʩʣʝʜʩʪʚʠʷ 1.2.4[12] ʩʣʝʜʫʝʪ, ʯʪʦ f  ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʣʦʢʘʣʴʥʦʤʫ ʫʩʣʦʚʠʶ ʃʠʧʰʠʮʘ ʚ .domfint  ʇʦʵʪʦʤʫ 

)x;x(f)x;x(f)x;x(fd 000
¡== ++

 ʠ ).x;x(f)x;x(f)x;x(fd 000
¡== --

 ʃʝʛʢʦ ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ (ʩʤ. 

ʣʝʤʤʫ 1.1.3 [8]) ).x;x(f)x;x(f 00
¡¢-¡-  ʇʦʵʪʦʤʫ )x;x(f)x;x(fd 00

I ¡=  ʧʨʠ .XxÍ   



ζ{/L¢9/Ibh[hD¸η Ѕ20/2019   27 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʦʚʝʨʷʝʪʩʷ ʚʪʦʨʦʡ ʩʣʫʯʘʡ. ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʆʙʦʟʥʘʯʠʤ x,x)x;x(f:Xx{)x(f *

0

**

0 ²¡Í=µ  ʧʨʠ }.XxÍ  ɽʩʣʠ ʚʳʧʫʢʣʘʷ ʬʫʥʢʮʠʷ 

¤+RX:f ʥʝʧʨʝʨʳʚʥʘ ʚ ʪʦʯʢʝ domfintx0Í , ʪʦ ʠʟ ʣʝʤʤʳ 2.7 ʠʤʝʝʤ, ʯʪʦ ).x(f)x(fd 00

I µ=  

ʃʝʤʤʘ 2.8. ɽʩʣʠ RX:f1   ʠ RX:f 2   ʬʫʥʢʮʠʠ ʠ 210 fdomfdomx 1Í , ʪʦ  

)x;x(fd)x;x(fd)x;x)(ff(d 02

I

01

I

021

I +¢+  ʧʨʠ .XxÍ  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʣʝʜʫʝʪ, ʯʪʦ  

)x;x(fd)x;x(fd)x;x)(ff(d 0201021

+++ +¢+ , 

)x;x(fd)x;x(fd)x;x)(ff(d 0201021

--- +²+  

ʧʨʠ .XxÍ  ʊʘʢ ʢʘʢ )x;x(fd)x;x(fd)x;x)(ff(d 0201021 ----¢-+- ---
, ʪʦ ʠʤʝʝʤ  

{ }¢-+-+=+ -+ )x;x)(ff(d),x;x)(ff(dmax)x;x)(ff(d 021021021

I
 

{ }¢----+¢ --++ )x;x(fd)x;x(fd);x;x(fd)x;x(fdmax 02010201
 

{ } { } )x;x(fd)x;x(fd)x;x(fd),x;x(fdmax)x;x(fd)x;x(fdmax 02

I

01

I

02020101 +=--+--¢ -+-+
 

ʧʨʠ .XxÍ  ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ.  

ʀʟ ʣʝʤʤʳ 2.8 ʩʣʝʜʫʝʪ, ʯʪʦ  

X}xʧʨʠx,x)x;x(fd)x;x(fd:Xx{)x)(ff(d 02

I

01

I

021

I Í²+ÍË+ ***
. 

ʃʝʤʤʘ 2.9. ɽʩʣʠ f  ʣʠʧʰʠʮʝʚʘʷ ʬʫʥʢʮʠʷ ʚʙʣʠʟʠ 
0

x , ʪʦ )x(f)x(f)x(fd 0c0

I

0

I µËµ= , ʛʜʝ )x(f 0cµ

- ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣ ʂʣʘʨʢʘ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʦʙʦʙʱʝʥʥʫʶ ʧʨʦʠʟʚʦʜʥʫʶ ʂʣʘʨʢʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ  

l

-l+
=

®l

)y(f)xy(f
lim)x;x(f

0,xy
0

o

0

, 
l

-l+
=

®l

)y(f)xy(f
lim)x;x(f

0,xy
0o

0

. 

ʗʩʥʦ, ʯʪʦ )x;x(f)x;x(f
0o0

o --= . ʂʨʦʤʝ ʪʦʛʦ ʝʩʣʠ RX:f   ʣʠʧʰʠʮʝʚʘʷ ʬʫʥʢʮʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

ʪʦʯʢʠ ,fdomx0Í ʪʦ ),x;x(f)x;x(fd 00

++ =  ).x;x(f)x;x(fd 00

-- =  ʇʦʵʪʦʤʫ 

).x;x(f)x;x(f)x;x(fd 000

I A¢= I
 ʇʦʵʪʦʤʫ )x(f)x(f)x(fd 0c0

I

0

I µËµ= . ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ, ʯʪʦ ʝʩʣʠ f  ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʧʦ ɻʘʪʦ ʚ ʪʦʯʢʝ 
0

x , ʪʦ { })x(f)x(f 0ɻ0

I ¡=µ . ʊʘʢ ʢʘʢ 

ʩʪʨʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘʷ ʚ ʪʦʯʢʝ 
0

x , ʬʫʥʢʮʠʷ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʃʠʧʰʠʮʘ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ 
0

x

, ʪʦ { })x(fD)x(f)x(f)x(fd 0s0c0

I

0

I =µ=µ= .  

ʄʥʦʞʝʩʪʚʦ { })0,0(N)0,x(:Xx)x(fd )x,f(M

**

0I 0
ÍÍ= *¤

 ʥʘʟʦʚʝʤ ʩʠʥʛʫʣʷʨʥʳʤ 

ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣʦʤ ʬʫʥʢʮʠʠ f  ʚ ʪʦʯʢʝ 
0

x . 

ʆʙʦʟʥʘʯʠʤ )x(fdC 0I= . ɺʝʢʪʦʨ ,0y,Xy ¸Í ***
 ʥʘʟʳʚʘʝʪʩʷ ʨʝʮʝʩʩʠʚʥʳʤ ʥʘʧʨʘʚ-ʣʝʥʠʝʤ ʜʣʷ ,C  

ʝʩʣʠ Cyx Íl+ **
 ʜʣʷ ʣʶʙʳʭ ,0²l Cx Í* . ʄʥʦʞʝʩʪʚʦ ʚʩʝʭ ʚʝʢʪʦʨʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʧʦʩʣʝʜʥʝʤʫ 

ʩʦʦʪʥʦʰʝʥʠʶ ʩ ʧʨʠʩʦʝʜʠʥʥʳʤ ʢ ʥʝʤʫ ʥʘʯʘʣʦʤ ʢʦʦʨʜʠʥʘʪ, ʥʘʟʳʚʘʝʪʩʷ ʨʝʮʝʩʩʠʚʥʳʤ ʢʦʥʫʩʦʤ ʤʥʦʞʝʩʪʚʘ 

C  ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʯʝʨʝʟ C0+  (ʩʤ.[13]). 

ʉʣʝʜʩʪʚʠʝ 2.1. ɽʩʣʠ X  ʢʦʥʝʯʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ )x(fd 0I  ʥʝʧʫʩʪʦ, ʪʦ 

{ }{ })x(fdx:)0,x(0),x(fdx:)1,x()0,0(N 0I

**

0I

**

)x,f(M 0

¤Í²lÍ-l= 8 . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʊʘʢ ʢʘʢ ));x(fd()0,0(T 0I)x,f(M 0
ÖE=  ʠ 0)0;x(fd 0I = , ʪʦ ʠʤʝʝʤ, ʯʪʦ 

)0,0(T),0( )x,f(M 0
Ía  ʧʨʠ .0²a  ʇʦʵʪʦʤʫ ʠʟ )0,0(N),x( )x,f(M 0

Íl-*  ʩʣʝʜʫʝʪ, ʯʪʦ .0²l  ʀʟ 

ʦʧʨʝʜʝʣʝʥʠʷ C0+  ʩʣʝʜʫʝʪ, ʯʪʦ ).x(fd)x(fdC0 0I0I Ë++
ʊʦʛʜʘ ʧʦʣʫʯʠʤ, ʯʪʦ 

).0,0(N)1),x(fd()1),x(fd()0,C0( )x,f(M0I0I 0
Ë-Ë-++

 ʊʘʢ ʢʘʢ )0,0(N )x,f(M 0
 ʢʦʥʫʩ, ʪʦ 

)0,0(N)}1),x(fd()0,C0{( )x,f(M0I 0
Ë-+l +

 ʧʨʠ .0²l  ʀʟ ʪʝʦʨʝʤʳ 8.1[13] ʩʣʝʜʫʝʪ, ʯʪʦ 

).0,0(N}0:)1),x(fd({)0,C0( )x,f(M0I 0
=²l-l++

 ʆʪʩʶʜʘ ʠʤʝʝʤ, ʯʪʦ ).0,0(N)0,C0( )x,f(M 0
Ë+

 

ʇʦʵʪʦʤʫ 
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{ }{ }.)x(fdx:)0,x()0,0(N)0,x(:RX)0,x()0,C0( 0I

**

)x,f(M

**

0

¤*+ Í=Í³ÍË  

ʊʦʛʜʘ ʠʤʝʝʤ, ʯʪʦ { }{ }.)x(fdx:)0,x(0),x(fdx:)1,x()0,0(N 0I

**

0

I**

)x,f(M 0

¤Í²lÍ-l= 8  

ʉʣʝʜʩʪʚʠʝ ʜʦʢʘʟʘʥʦ. 

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ )x(fd 0

I
 ʩʣʝʜʫʝʪ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 2.1. ɽʩʣʠ f  ʜʦʩʪʠʛʘʝʪ ʚ ʪʦʯʢʝ fdomx0Í  ʣʦʢʘʣʴʥʦʛʦ ʤʠʥʠʤʫʤʘ ʠʣʠ ʣʦʢʘʣʴʥʦʛʦ 

ʤʘʢʩʠʤʫʤʘ, ʪʦ )x(fd0 0

IÍ .  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɽʩʣʠ ʪʦʯʢʘ 
0

x  ʷʚʣʷʝʪʩʷ ʣʦʢʘʣʴʥʳʤ ʤʠʥʠʤʫʤʦʤ ʬʫʥʢʮʠʠ f  ʥʘ X , ʪʦ 

0
t

)x(f)txx(f
lim)x;x(f 00

0t
0

²
-+

=
®

+
. ʇʦʵʪʦʤʫ 0)x;x(f

0
²I
, ʪ.ʝ. )x(f0

0
µÍ .  

ɽʩʣʠ ʪʦʯʢʘ 
0

x  ʷʚʣʷʝʪʩʷ ʣʦʢʘʣʴʥʳʤ ʤʘʢʩʠʤʫʤʦʤ ʬʫʥʢʮʠʠ f  ʥʘ X , ʪʦ  

0
t

)x(f)txx(f
lim

t

)x(f)txx(f
lim)x;x(f 00

0t

00

0t
0

²
+--

=
--

-=--
®®

-
. 

ʇʦʵʪʦʤʫ 0)x;x(f
0
²I
. ʊʦʛʜʘ ʠʤʝʝʤ, ʯʪʦ )x(f0 0

IµÍ . ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

3. ʉʫʙʣʠʥʝʡʥʳʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʝ  

ɺ ʜʘʥʥʦʤ ʧʘʨʘʛʨʘʬʝ ʦʧʨʝʜʝʣʝʥ ʘʧʧʨʦʢʩʠʤʘʪʠʚʥʳʡ ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣ ʠ ʠʟʫʯʝʥʳ ʝʛʦ ʩʚʦʡʩʪʚʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʬʫʥʢʮʠʷ )x;x(fdx 0

I  ( ),x;x(fdx 0I  

),x;x(fdx 0

¬ ))x;x(fdx 0®
  ʥʝ ʷʚʣʷʝʪʩʷ ʩʫʙʣʠʥʝʡʥʦʡ. ʇʦʵʪʦʤʫ ʨʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʦʙʱʠʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣʦʚ. 

ɽʩʣʠ ʬʫʥʢʮʠʷ f  ʥʝʧʨʝʨʳʚʥʘ ʚ ʪʦʯʢʝ ,domfx0Í  ʪʦ ʩʫʱʝʩʪʚʫʝʪ 0>d  ʪʘʢʦʝ, ʯʪʦ 
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ʀʟ ʧʨʝʜʣʦʞʝʥʠʷ 7.3.13[14] ʩʣʝʜʫʝʪ, ʯʪʦ ʝʩʣʠ )x;x(fx 0

]1[ +  ʠʟ X  ʚ ¤+R  ʩʦʙʩʪʚʝʥʥʘʷ ʬʫʥʢʮʠʷ, 

ʪʦ )x;x(fx 0

]1[ +  ʚʳʧʫʢʣʘʷ ʬʫʥʢʮʠʷ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ f  ʣʠʧʰʠʮʝʚʘʷ ʬʫʥʢʮʠʷ ʚʙʣʠʟʠ ʪʦʯʢʠ 
0

x , ʪʦ  

)x;x(f)x;(fdsuplim)x;(fsuplim 0

oI

x

I

x 00

¢u=u
uu
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ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʬʫʥʢʮʠʷ Ὢ ʚ ʪʦʯʢʝ ὼᶰὨέάὪ ʜʦʧʫʩʢʘʝʪ Ὠ (Ὠȟ ,d¬ ὨȢ)-ʩʫʙʣʠʥʝʡʥʫʶ 

ʘʧʧʨʦʢʩʠʤʘʮʠʶ Ὤὼ, ʝʩʣʠ Ὤὼ ʩʫʙʣʠʥʝʡʥʘʷ ʧʦʣʫʥʝʧʨʝʨʳʚʥʘʷ ʩʥʠʟʫ ʬʫʥʢʮʠʷ ʠ Ὤὼ ὨὪὼȠὼ 

(Ὤὼ ὨὪὼȠὼȟὬὼ ὨᴻὪὼȠὼȟ Ὤὼ ὨȢὪὼȠὼ  ʧʨʠ ὼɴ ὢ. Ὠ (Ὠȟ ,d¬ ὨȢ) cʫʙʣʠʥʝʡʥʘʷ 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ Ὤ ʬʫʥʢʮʠʡ Ὢ ʚ ʪʦʯʢʝ ὼ ʥʘʟʳʚʘʝʪʩʷ Ὠ (Ὠȟ ,d¬ ὨȢ) ʛʣʘʚʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ, ʝʩʣʠ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʜʨʫʛʘʷ Ὠ (Ὠȟ ὨȢ) ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ Ὤ, ʪʘʢʘʷ, ʯʪʦ Ὤὼ Ὤ ὼ ʧʨʠ ὼᶰὢ. 

ɻʣʘʚʥʦʡ Ὠ (Ὠȟ ,d¬ ὨȢ) ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼȟ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ Ὢ ὼȠὼ 

(Ὢ ὼȠὼ, ),x;x(f 0

m¬
ὪȢ ὼȠὼ). 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ Ὠ (Ὠȟ ὨȢ)-ʩʫʙʣʠʥʝʡʥʫʶ ʘʧʧʨʦʢʩʠʤʘʮʠʶ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ὼ ʩʫʙʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ. ʅʦ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʙʦʣʝʝ ʫʜʦʙʥʦ, ʯʪʦ ὼ -ʩʫʙʣʠʥʝʡʥʘʷ 

ʧʦʣʫʥʝʧʨʝʨʳʚʥʘʷ ʩʥʠʟʫ ʬʫʥʢʮʠʷ.  

ɽʩʣʠ Ὤὼ Ὠ (Ὠȟ ὨȢ) ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ, ʪʦ 

Ὤπ (Ὤπ, ),0(h¬µ ȢὬπ) ʥʘʟʦʚʝʤ ʘʧʧʨʦʢʩʠʤʘʪʠʚʥʳʤ ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣʦʤ ʬʫʥʢ-ʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ 

ʠ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ Ὠ Ὢὼ  (ὨὪὼ ȟ ),x(fd 0

a¬
ὨȢὪὼ ). ɽʩʣʠ Ὤὼ ʛʣʘʚʥʘʷ Ὠ (Ὠȟ ,d¬ ὨȢ) ʩʫʙʣʠʥʝʡʥʘʷ 

,d¬

,d¬

,d¬
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ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ, ʪʦ Ὤπ (Ὤπ, ȢὬπ) ʥʘʟʦʚʝʤ ʛʣʘʚʥʳʤ 

ʘʧʧʨʦʢʩʠʤʘʪʠʚʥʳʤ ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣʦʤ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ ʠ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ Ὠ Ὢὼ  (Ὠ Ὢὼ , 

Ὠᴻ Ὢὼ , ὨȢ Ὢὼ ). 

ʇʫʩʪʴ Ὢ ʣʠʧʰʠʮʝʚʘʷ ʬʫʥʢʮʠʷ ʚʙʣʠʟʠ ʪʦʯʢʠ ὼ. ʊʘʢ ʢʘʢ Ὢ ὼȠὼ ὨὪὼȠὼ Ὢ ὼȠὼȟ ʪʦ 
Ὢ ὼȠὼ ̫ ʚʣʷʝʪʩʷ Ὠ ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ. ʆʪʤʝʪʠʤ, ʯʪʦ Ὢ ὼȠὼ ʚ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʥʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ Ὠ ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ ʠ ʝʩʣʠ Ὢ ʣʠʧʰʠʮʝʚʘʷ 
ʬʫʥʢʮʠʷ, ʪʦ Ὢ ὼȠὼ Ὢ ὼȠὼ ʧʨʠ ὼɴ ὢ.  

ɿʘʤʝʯʘʥʠʝ 3.1. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʦʧʨʝʜʝʣʝʥʠʝ Ὠʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ. 
ʇʦʣʦʞʠʤ ὧὰὨὪὼȠὼ ὰὭά

ᴼ

. ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʬʫʥʢʮʠʷ Ὢ ʚ ʪʦʯʢʝ ὼᶰὨέάὪ ʜʦʧʫʩʢʘʝʪ 

Ὠʩʫʙʣʠʥʝʡʥʫʶ ʘʧʧʨʦʢʩʠʤʘʮʠʶ Ὤὼ, ʝʩʣʠ Ὤὼ ʩʫʙʣʠʥʝʡʥʘʷ ʧʦʣʫʥʝʧʨʝʨʳʚʥʘʷ ʩʥʠʟʫ ʬʫʥʢʮʠʷ ʠ  

Ὤὼ ὧὰὨὪὼȠὼ ʧʨʠ ὼɴ ὢ. Ὠ-cʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ Ὤ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ ʥʘʟʳʚʘʝʪʩʷ ʛʣʘʚʥʦʡ 

ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ, ʝʩʣʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʜʨʫʛʘʷ Ὠ-ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ Ὤ, ʪʘʢʘʷ, ʯʪʦ Ὤὼ Ὤ ὼ 

ʧʨʠ ὼɴ ὢ. ɽʩʣʠ Ὤὼ ʛʣʘʚʥʘʷ Ὠ-ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ, ʪʦ Ὤπ ʥʘʟʦʚʝʤ 

ʛʣʘʚʥʳʤ ʘʧʧʨʦʢʩʠʤʘʪʠʚʥʳʤ ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣʦʤ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ ʠ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ Ὠ Ὢὼ . 

ʃʝʤʤʘ 3.1. ɽʩʣʠ ʬʫʥʢʮʠʷ Ὤὼ ἂὼᶻȟὼἃ ʷʚʣʷʝʪʩʷ Ὠʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ 
ὼ, ʪʦ Ὢ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʧʦ ɻʘʪʦ ʚ ʪʦʯʢʝ ὼ ʠ Ὢ ὼȠὼ ἂὼᶻȟὼἃ ʧʨʠ ὼɴ ὢ, ʪ.ʝ. Ὢɻ

ǋὼ ὼᶻ.  
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ ὼ ἂὼᶻȟὼἃ ʷʚʣʷʝʪʩʷ ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ. 

ʊʦʛʜʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ὨὪὼȠὼ ἂὼᶻȟὼἃ ʧʨʠ ὼɴ ὢ ʠʣʠ άὥὼὨὪὼȠὼȟὨὪ ὼȠὼ ἂὼᶻȟὼἃ ʧʨʠ 
ὼɴ ὢȢ ʇʦʵʪʦʤʫ ὨὪὼȠὼ ἂὼᶻȟὼἃ ʠ ὨὪὼȠὼ ἂὼᶻȟὼἃ ʧʨʠ ὼɴ ὢȢ ʗʩʥʦ, ʯʪʦ ὨὪὼȠὼ ἂὼᶻȟὼἃȟ 
ʪ.ʝ. ὨὪὼȠὼ ἂὼᶻȟὼἃ ʧʨʠ ὼɴ ὢȢ ʇʦʣʫʯʠʤ, ʯʪʦ  

ἂὼᶻȟὼἃ ὨὪὼȠὼ Ὢ ὼȠὼ Ὢ ὼȠὼ ὨὪὼȠὼ ἂὼᶻȟὼἃ 
ʧʨʠ ὼɴ ὢȢ ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ Ὢ ὼȠὼ ʩʫʝɦʩʪʚʫʝʪ ʠ Ὢ ὼȠὼ ἂὼᶻȟὼἃ ʧʨʠ ὼɴ ὢ, ʪ.ʝ. Ὢɻ

ǋὼ ὼᶻ. ʃʝʤʤʘ 
ʜʦʢʘʟʘʥʘ.  

ʃʝʤʤʘ 3.2. ʌʫʥʢʮʠʷ Ὤὼ ἂὼᶻȟὼἃ ʷʚʣʷʝʪʩʷ Ὠ-ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ, 

ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ὨὪὼȠὼ ἂὼᶻȟὼἃ ὨὪὼȠὼ ʧʨʠ ὼɴ ὢ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ Ὤὼ ἂὼᶻȟὼἃ ʷʚʣʷʝʪʩʷ Ὠʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ 
ὼ. ʊʦʛʜʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ὨὪὼȠὼ ἂὼᶻȟὼἃ ʧʨʠ ὼᶰὢ ʠʣʠ ὨὪὼȠὼ
άὥὼὨὪὼȠὼȟὨὪὼȠὼ ἂὼᶻȟὼἃ ʧʨʠ ὼɴ ὢ. ʇʦʵʪʦʤʫ ὨὪὼȠὼ ἂὼᶻȟὼἃ ʠ ὨὪὼȠὼ
ἂὼᶻȟὼἃ. ʗʩʥʦ, ʯʪʦ ὨὪὼȠὼ ἂὼᶻȟὼἃ, ʪ.ʝ. ὨὪὼȠὼ ἂὼᶻȟὼἃ ʧʨʠ ὼɴ ὢȢ ʇʦʣʫʯʠʤ, ʯʪʦ ὨὪὼȠὼ
ἂὼᶻȟὼἃ ὨὪὼȠὼȢ ʆʙʨʘʪʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʪʨʠʚʠʘʣʴʥʦ. ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ.  

ʃʝʤʤʘ 3.3. ʌʫʥʢʮʠʷ Ὤὼ ἂὼᶻȟὼἃ ʷʚʣʷʝʪʩʷ Ὠᴻ-ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ, 

ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ὨὪὼȠὼ ἂὼᶻȟὼἃ ʧʨʠ ὼɴ ὢ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ Ὤὼ ἂὼᶻȟὼἃ ʷʚʣʷʝʪʩʷ Ὠᴻʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ 

ὼ. ʊʦʛʜʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ὨᴻὪὼȠὼ ἂὼᶻȟὼἃ ʧʨʠ ὼɴ ὢ ʠʣʠ ὨᴻὪὼȠὼ
άὥὼὨὪὼȠὼȟὨὪὼȠὼ ἂὼᶻȟὼἃ ʧʨʠ ὼɴ ὢ. ʇʦʵʪʦʤʫ ὨὪὼȠὼ ἂὼᶻȟὼἃ ʠ ὨὪὼȠὼ
ἂὼᶻȟὼἃ ʧʨʠ ὼɴ ὢ. ʗʩʥʦ, ʯʪʦ ὨὪὼȠὼ ἂὼᶻȟὼἃ, ʪ.ʝ. ὨὪὼȠὼ ἂὼᶻȟὼἃ ʧʨʠ ὼɴ ὢȢ ʇʦʣʫʯʠʤ, ʯʪʦ 
ἂὼᶻȟὼἃ ὨὪὼȠὼ ἂὼᶻȟὼἃ ʧʨʠ ὼɴ ὢȢ ʇʦʵʪʦʤʫ  

ὨὪὼȠὼ ἂὼᶻȟὼἃ ʧʨʠ ὼɴ ὢ. ʆʙʨʘʪʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʪʨʠʚʠʘʣʴʥʦ. ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ ʬʫʥʢʮʠʷ Ὤὼ ἂὼᶻȟὼἃ ʷʚʣʷʝʪʩʷ ὨȢ- ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ 

ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ, ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ὨὪὼȠὼ ἂὼᶻȟὼἃ ʧʨʠ ὼɴ ὢ. 

ʗʩʥʦ, ʯʪʦ ʝʩʣʠ Ὢ ʚʳʧʫʢʣʦ (ʚʦʛʥʫʪʦ) ʠ ʥʝʧʨʝʨʳʚʥʦ ʚ ʪʦʯʢʝ ὼ, ʪʦ Ὢ ὼȠὼ Ὢ ὼȠὼ  ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʦʡ Ὠʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʛʣʘʚʥʘʷ Ὠʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ Ὤὼ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʝʨʘʚʝʥʩʪʚʫ: Ὤὼ Ὢ ὼȠὼ ʧʨʠ ὼɴ ὢ. 

ʊʝʧʝʨʴ ʚʳʷʩʥʠʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʛʣʘʚʥʦʡ Ὠʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ (ʩʤ. ʪʘʢʞʝ ʪʝʦʨʝʤʳ 5Ö2Ö12 

[5]).  

ʃʝʤʤʘ 3.4. ɽʩʣʠ ὼO ὨὪὼȠὼ ʩʦʙʩʪʚʝʥʥʘʷ ʧʦʣʫʥʝʧʨʝʨʳʚʥʘʷ ʩʥʠʟʫ ʬʫʥʢʮʠʷ, ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʛʣʘʚʥʘʷ 

Ὠ-ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ Ὠ-ʩʫʙʣʠʥʝʡʥʳʭ ʘʧʧʨʦʢʩʠʤʘʮʠʡ Ὤ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ 
ὼ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʥʝʨʘʚʝʥʩʪʚʫ Ὤὼ Ὢ ὼȠὼ. ʊʘʢ ʢʘʢ ὼO Ὢ ὼȠὼ ʚʳʧʫʢʣʘʷ ʬʫʥʢʮʠʷ ʠ 

ὨὪὼȠὼ ὧὰὪ ὼȠὼ Ὢ ὼȠὼ, ʪʦ ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʥʝʧʫʩʪʦ. ɺʚʝʜʝʤ ʥʘ ʜʘʥʥʦʤ ʤʥʦʞʝʩʪʚʝ Ὠ-

ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʯʘʩʪʠʯʥʦʝ ʫʧʦʨʷʜʦʯʝʥʠʝ. ʇʦʨʷʜʦʢ ʟʘʜʘʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦʤ  

Ὤ Ὤ, ʪ.ʝ. Ὤ ὼ Ὤ ὼ ʚʳʧʦʣʥʝʥʦ ʜʣʷ ʚʩʝʭ ὼ. ʊʘʢ ʢʘʢ Ὤ Ὠ-ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ, ʪʦ ὉὬ - ʝʩʪʴ 

ʚʳʧʫʢʣʳʡ ʟʘʤʢʥʫʪʳʡ ʢʦʥʫʩ. ʇʫʩʪʴ Ὤ, ʣʠʥʝʡʥʦ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʤʥʦʞʝʩʪʚʘ, ʪ.ʝ. ʜʣʷ ʣʶʙʳʭ ’ ʠ ’ ʣʠʙʦ Ὤ Ὤ  ʣʠʙʦ .  

ʈʘʩʩʤʦʪʨʠʤ ʤʥʦʞʝʩʪʦ ὗ ὟῴὬ . ʊʘʢ ʢʘʢ ʠʟ  ʚʳʪʝʢʘʝʪ, ʯʪʦ ῴὬ ṒῴὬ , ʪʦ ʷʩʥʦ, ʯʪʦ 

ὗ - ʚʳʢʫʧʣʳʡ ʢʦʥʫʩ. ʇʦ ʫʩʣʦʚʠʶ ὨὪὼȠẗ. 

ʇʦʵʪʦʤʫ ὗṒῴὨὪὼȠẗȢ ʇʦ ʫʩʣʦʚʠʶ ῴὨὪὼȠẗ  ʟʘʤʢʥʫʪʦ. ʊʦʛʜʘ ὧὰὗṒῴὨὪὼȠẗ. ʇʫʩʪʴ 
ʬʫʥʢʮʠʷ Ὤ ʪʘʢʘʷ, ʯʪʦ ῴὬ ὧὰὗ. ʗʩʥʦ, ʯʪʦ Ὤ ʩʫʙʣʠʥʝʡʥʘʷ ʠ ʧʦʣʫʥʝʧʨʝʨʳʚʥʘʷ ʩʥʠʟʫ ʬʫʥʢʮʠʷ. ʊʘʢ ʢʘʢ  

),0(h¬µ
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ῴὨὪὼȠẗ ṗῴὬṗῴὬ ȟ ʪʦ ὨὪὼȠẗ Ὤ Ὤ Ὢ ὼȠẗ. ʗʩʥʦ, ʯʪʦ Ὤ Ὠ-ʩʫʙʣʠʥʝʡʥʘʷ 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ. ʇʦ ʣʝʤʤʝ ʎʦʨʥʘ Ὤ ̫ ʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ Ὤ, ʪ.ʝ. ʥʝ ʩʫʱʝʩʪʚʫʝʪ Ὤ ʪʘʢʦʛʦ, ʯʪʦ 

Ὤ Ὤ, ʪ.ʝ. Ὤ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ Ὠ-ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ. ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ.  

ʃʝʤʤʘ 3.5. ɽʩʣʠ Ὢ ʣʠʧʰʠʮʝʚʘʷ ʬʫʥʢʮʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ὼ, ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʧʨʝʨʳʚʥʘʷ ʛʣʘʚʥʘʷ Ὠ-

ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ Ὠ-ʩʫʙʣʠʥʝʡʥʳʭ ʘʧʧʨʦʢʩʠʤʘʮʠʡ Ὤ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ 
ὼ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʥʝʨʘʚʝʥʩʪʚʫ Ὤὼ Ὢ ὼȟὼ ʧʨʠ ὼɴ ὢ. ʊʘʢ ʢʘʢ ὼO Ὢ ὼȟὼ ʚʳʧʫʢʣʘʷ 

ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ʠ ὨὪὼȟὼ Ὢ ὼȟὼ Ὢ ὼȟὼ ʧʨʠ ὼɴ ὢ, ʪʦ ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʥʝʧʫʩʪʦ. ɺʚʝʜʝʤ 
ʥʘ ʜʘʥʥʦʤ ʤʥʦʞʝʩʪʚʝ Ὠ-ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʯʘʩʪʠʯʥʦʝ ʫʧʦʨʷʜʦʯʝʥʠʝ. ʇʦʨʷʜʦʢ ʟʘʜʘʝʪʩʷ 

ʥʝʨʘʚʝʥʩʪʚʦʤ Ὤ Ὤ, ʪ.ʝ. Ὤ ὼ Ὤ ὼ ʧʨʠ ὼɴ ὢ. ʊʘʢ ʢʘʢ Ὤ ʩʫʙʣʠʥʝʡʥʘʷ ʧʦʣʫʥʝʧʨʝʨʳʚʥʘʷ ʩʥʠʟʫ 
ʬʫʥʢʮʠʷ, ʪʦ ὉὬ -ʝʩʪʴ ʚʳʧʫʢʣʳʡ ʟʘʤʢʥʫʪʳʡ ʢʦʥʫʩ. ʇʫʩʪʴ Ὤ ʣʠʥʝʡʥʦ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʤʥʦʞʝʩʪʚʘ, ʪ.ʝ. ʜʣʷ ʣʶʙʳʭ ’ ʠ ’ ʣʠʙʦ Ὤ Ὤ , ʣʠʙʦ . 

ʈʘʩʩʤʦʪʨʠʤ ʤʥʦʞʝʩʪʚʦ ὗ ᷾ὉὬ . ʊʘʢ ʢʘʢ ʠʟ Ὤ Ὤ  ʚʳʪʝʢʘʝʪ, ʯʪʦ ὉὬ ṒὉὬ , ʪʦ ʷʩʥʦ, ʯʪʦ 

ὗ - ʚʳʧʫʢʣʳʡ ʢʦʥʫʩ. ʇʦ ʫʩʣʦʚʠʶ Ὤ Ὢ ὼȟẗ. ʇʦʵʪʦʤʫ ὗṒὉὪ ὼ ȟẗ. ʇʦʣʦʞʠʤ Ὤὼ ὭὲὪȡὼȟ ᶰ
ὗ. ʗʩʥʦ, ʯʪʦ Ὤὼ ʚʳʧʫʢʣʘʷ ʬʫʥʢʮʠʷ ʠ Ὤὼ Ὢ ὼȟὼ ʧʨʠ ὼɴ ὢȢ ʊʘʢ ʢʘʢ Ὢ ὼȟὼ Ὤὼ Ὢ ὼȟὼ 

ʧʨʠ ὼɴ ὢ, ʪʦ ʠʟ ʪʝʦʨʝʤʳ 3.2.1 [10] ʚʳʪʝʢʘʝʪ, ʯʪʦ Ὤ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ʥʘ ὢ. ʗʩʥʦ, ʯʪʦ Ὤ Ὠ-ʩʫʙʣʠʥʝʡʥʘʷ 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ. ʇʦ ʣʝʤʤʝ ʎʦʨʥʘ Ὤ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ Ὤ, ʪ.ʝ. Ὤ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ Ὠ-

ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ. ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʇʫʩʪʴ Ὤ ὼ ʠ Ὤ ὼ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ Ὠ-ʩʫʙʣʠʥʝʡʥʳʤʠ ʘʧʧʨʦʢʩʠʤʘʮʠʷʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʬʫʥʢʮʠʷʤ Ὢ ʠ Ὢ ʚ ʪʦʯʢʝ ὼ. ɺ ʜʘʣʥʝʡʰʝʤ ʛʣʘʚʥʦʡ Ὠ-ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʩʫʤʤʳ Ὢ Ὢ ʚ ʪʦʯʢʝ 

ὼ ʥʘʟʦʚʝʤ ʩʫʙʣʠʥʝʡʥʫʶ ʧʦʣʫʥʝʧʨʝʨʳʚʥʫʶ ʩʥʠʟʫ ʬʫʥʢʮʠʶ Ὤὼ ʪʘʢʫʶ, ʯʪʦ Ὤὼ Ὤ ὼ Ὤ ὼ ʠ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʜʨʫʛʦʡ ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ Ὤ ʬʫʥʢʮʠʡ Ὢ Ὢ ʚ ʪʦʯʢʝ ὼ ʪʘʢʦʡ, ʯʪʦ Ὤὼ Ὤ ὼ 

ʧʨʠ ὼɴ ὢ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʛʣʘʚʥʦʡ Ὠ-ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʬʫʥʢʮʠʡ Ὢ Ὢ ʚ ʪʦʯʢʝ ὼ 

ʧʦʜʯʠʥʝʥʥʦʡ  ʜʦʢʘʟʳʚʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʣʝʤʤʝ 3.4.  

ʃʝʤʤʘ 3.6. ɽʩʣʠ Ὢ ʣʠʧʰʠʮʝʚʘʷ ʬʫʥʢʮʠʷ ʚʙʣʠʟʠ ὼ ʠ Ὠ Ὢὼ  ʥʝʧʫʩʪʦ, ʪʦ  

Ὠ Ὢ Ὢ ὼ ṒὨ Ὢὼ Ὠ Ὢὼ . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʣʝʜʫʝʪ, ʯʪʦ  

Ὠ Ὢ Ὢ ὼȠὼ ὨὪὼȠὼ ὨὪὼȠὼ , 

Ὠ Ὢ Ὢ ὼȠὼ ὨὪὼȠὼ ὨὪὼȠὼ  

ʧʨʠ ὼɴ ὢ. ʊʘʢ ʢʘʢ Ὠ Ὢ Ὢ ὼȠὼ ὨὪὼȠὼ ὨὪὼȠὼ , ʪʦ ʠʤʝʝʤ  

Ὠ Ὢ Ὢ ὼȠὼ άὥὼὨ Ὢ Ὢ ὼȠὼȟὨ Ὢ Ὢ ὼȠὼ  

άὥὼὨὪὼȠὼ ὨὪὼȠὼȠὨὪὼȠὼ ὨὪὼȠὼ  

άὥὼὨὪὼȠὼȟὨὪὼȠὼ άὥὼὨὪὼȠὼȟὨὪὼȠὼ  

ὨὪὼȠὼ ὨὪὼȠὼ Ὢ ὼȠὼ Ὢ ὼȠὼ 

ʧʨʠ ὼɴ ὢ. ʇʫʩʪʴ ,h1 Ὤ ʠ Ὤ ʛʣʘʚʥʳʝ Ὠ-ʩʫʙʣʠʥʝʡʥʳʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʫʥʢʮʠʡ  

Ὢ, Ὢ ʠ Ὢ Ὢ ʚ ʪʦʯʢʝ ὼ. ʇʦ ʫʩʣʦʚʠʶ ʠʟ ʣʝʤʤʳ 3.5 ʩʣʝʜʫʝʪ, ʯʪʦ Ὤ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ʠ Ὤ π πȢ 
ʇʦʵʪʦʤʫ Ὤ Ὤ π Ὤ π Ὤ πȢ ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʛʣʘʚʥʦʡ Ὠ-ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʩʫʤʤʳ Ὢ Ὢ ʚ ʪʦʯʢʝ ὼ ʠʤʝʝʤ, ʯʪʦ Ὤ Ὤ Ὤ. ʇʦʵʪʦʤʫ  πṒ π  πȢ ʆʪʩʶʜʘ ʧʦʣʫʯʠʤ, ʯʪʦ   

Ὠ Ὢ Ὢ ὼ ṒὨ Ὢὼ Ὠ Ὢὼ . ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʃʝʤʤʘ 3.7. ɽʩʣʠ Ὢ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ʚ ʪʦʯʢʝ ὼ ʠ Ὠ Ὢὼ  ʝʩʪʴ ʛʣʘʚʥʳʡ ʘʧʧʨʦʢʩʠʤʘʪʠʚʥʳʡ 

ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ, ʪʦ Ὠ Ὢὼ  ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʘʧʧʨʦʢʩʠʤʘʪʠʚʥʳʤ 

ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣʦʤ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʊʘʢ ʢʘʢ Ὢ ʥʝʧʨʝʨʳʚʥʘ ʚ ʪʦʯʢʝ ὼ, ʪʦ  

Ὢ ὼȠὼ ὰὭά
ᴼ ȟO
ᴽ

ᴼ ȟO
ᴽ

 

ʧʨʠ ὼɴ ὢ. ʗʩʥʦ, ʯʪʦ  

Ὠ Ὢ ὼȠὼ άὥὼὨ Ὢ ὼȠὼȟὨ Ὢ ὼȠὼ  
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ừ
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ữ
Ử
Ữ

Ử
ử

 

ʧʨʠ ὼɴ ὢ. ʇʦʵʪʦʤʫ ʝʩʣʠ Ὤ ʛʣʘʚʥʘʷ ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ, ʪʦ  

Ὠ Ὢ ὼȠὼ Ὤ ὼ Ὢ ὼȠὼ ʧʨʠ ὼɴ ὢ. ʊʦʛʜʘ ʠʤʝʝʤ, ʯʪʦ 

Ὠ Ὢ ὼ ὼᶻᶰὢᶻȡ ὼ ἂὼᶻȟὼἃʧʨʠὼɴ ὢ Ὠ Ὢὼ . 

ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 
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ʇʫʩʪʴ Ὢὼ άὥὼὪὼȟȣȟὪὼ , ʛʜʝ Ὢ, Ὥ ρȟὲ, ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʃʠʧʰʠʮʘ ʚ ’ -ʦʢʨʝʩʪʥʦʩʪʠ 
ʪʦʯʢʠ ὼ, ʛʜʝ ’ π. ʊʦʛʜʘ ʣʝʛʢʦ ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ Ὢ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʃʠʧʰʠʮʘ ʚ ’ -ʦʢʨʝʩʪʥʦʩʪʠ 

ʪʦʯʢʠ ὼ. ʆʙʦʟʥʘʯʠʤ Ὅὼ Ὥɴ ρȟὲȡὪὼ Ὢὼ . ʊʘʢ ʢʘʢ  

ὨὪὼȠὼ ὰὭά
ᴼ ȟȢ

ᴽ

 

ʧʨʠ Ὥ ρȟὲ, ʪʦ ʠʟ ʣʝʤʤʳ 1.12 ʩʣʝʜʫʝʪ ʩʣʝʜʫʶʱʝʝ ʩʣʝʜʩʪʚʠʝ. 

ʉʣʝʜʩʪʚʠʝ 3.1. ɽʩʣʠ Ὢ, Ὥ ρȟὲ, ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʃʠʧʰʠʮʘ ʚ ’ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ ,x 0 Ὤὼ 

ʥʝʧʨʝʨʳʚʥʘʷ ʛʣʘʚʥʘʷ Ὠ-ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ ʠ Ὤὼ ʥʝʧʨʝʨʳʚʥʘʷ ʛʣʘʚʥʘʷ 

Ὠ-ʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ, ʪʦ Ὤὼ άὥὼ
ᶰ

Ὤὼ ʠ Ὠ Ὢὼ Ṓ

ὧέẕ Ὠ Ὢὼᶰ . 

ɽʩʣʠ Ὤὼ ʥʝʧʨʝʨʳʚʥʘʷ ʛʣʘʚʥʘʷ Ὠʩʫʙʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ, ʪʦ ʧʦʣʦʞʠʤ 
Ὠ Ὢὼ ὼᶻᶰὢᶻȡὬὼ ‐ᴁὼᴁ ἂὼᶻȟὼἃ ʧʨʠ ὼɴ ὢ.  

ʉʢʘʣʷʨʥʳʤ ʩʫʙʜʠʬʬʝʨʝʥʮʠʘʣʦʤ ʬʫʥʢʮʠʡ ‰ȡὢᴼὣ ʚ ʪʦʯʢʝ ὼ ʥʘʟʦʚʝʝʤ ʟʘʤʢʥʫʪʦʝ ʚʳʧʫʢʣʦʝ 

ʤʥʦʞʝʩʪʚʦ ὓ ʠʟ ὒὢȟὣȟ ʢʦʪʦʨʦʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʨʘʚʝʥʩʪʚʫ: Ὠ ἂώᶻȟ‰ὼἃ ὓᶻώᶻ ʜʣʷ ʚʩʝʭ ώᶻᶰὣᶻ ʠ 
ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ Ὠ ‰ὼ ȟ ʛʜʝ ὓᶻ ὃᶻȡὃᶰὓ .  

4. ʆ ʟʘʜʘʯʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ɺ ʧ.4 ʧʦʣʫʯʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʵʢʩʪʨʝʤʫʤʘ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʧʨʠ ʥʘʣʠʯʠʠ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʊʝʦʨʝʤʘ 4.1. ɽʩʣʠ ὼO ὨὪὼȠὼ ʩʦʙʩʪʚʝʥʥʘʷ ʧʦʣʫʥʝʧʨʝʨʳʚʥʘʷ ʩʥʠʟʫ ʬʫʥʢʮʠʷ, Ὢ ʜʦʩʪʠʛʘʝʪ ʚ ʪʦʯʢʝ  

ὼᶰὨέάὪ ʣʦʢʘʣʴʥʦʛʦ ʤʠʥʠʤʫʤʘ ʠʣʠ ʣʦʢʘʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʘ, ʪʦ πɴ Ὠ Ὢὼ . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʊʘʢ ʢʘʢ Ὢ ʜʦʩʪʠʛʘʝʪ ʣʦʢʘʣʴʥʦʛʦ ʤʠʥʠʤʫʤʘ ʠʣʠ ʤʘʢʩʠʤʫʤʘ ʥʘ ὢ ʚ ʪʦʯʢʝ ὼȟ ʪʦ 
ὨὪὼȠὼ π ʧʨʠ ὼɴ ὢȢ ɽʩʣʠ Ὤὼ ʷʚʣʷʝʪʩʷ ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ, ʪʦ 
ίόὴἂὼᶻȟὼἃȡὼᶻᶰὨὪὼ ὨὪὼȠὼ Ὤὼ ʧʨʠ ὼɴ ὢȢ ʇʦʵʪʦʤʫ ὨὪὼ ṒὬπȟ ʪ.ʝ. ὨὪὼ Ṓ
ὨὪὼ Ȣ ʊʦʛʜʘ ʧʦ ʪʝʦʨʝʤʝ 2.1 ʠʤʝʝʤ, ʯʪʦ πɴ ὨὪὼ ṒὨὪὼ Ȣ ʀʟ ʫʩʣʦʚʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ Ὠ Ὢὼ  

ʥʝʧʫʩʪʦ. ʇʦʵʪʦʤʫ πɴ ὨὪὼ ṒὨ Ὢὼ . ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ Ὢ ʜʦʩʪʠʛʘʝʪ ʚ ʪʦʯʢʝ ὼ ʣʦʢʘʣʴʥʦʛʦ ʤʠʥʠʤʫʤʘ ʠʣʠ ʣʦʢʘʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʘ ʥʘ ὢ, ʪʦ 

πɴ Ẕ Ὤπ, ʛʜʝ ʧʝʨʝʩʝʯʝʥʠʝ ʚʟʷʪʳ ʧʨʠ ʚʩʝʭ ʩʫʙʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ Ὤὼ ʬʫʥʢʮʠʠ Ὢ ʚ ʪʦʯʢʝ ὼ.  

ʇʦʣʦʞʠʤ Ὠ ὼ ὭὲὪᴁώ ὼᴁȡώᶰὅ. ʇʦ ʣʝʤʤʝ 3.5 ʩʫʱʝʩʪʚʫʝʪ ʥʝʧʨʝʨʳʚʥʘʷ ʛʣʘʚʥʘʷ ʩʫʙʣʠʥʝʡʥʘʷ 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ Ὠ ὼ ʚ ʪʦʯʢʝ ὼᶰὅ. 

ʊʝʦʨʝʤʘ 4.2. ɽʩʣʠ Ὢ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʃʠʧʰʠʮʘ ʩ ʧʦʩʪʦʷʥʥʦʡ ὑ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ ὼ ʠ 

ʜʦʩʪʠʛʘʝʪ ʤʠʥʠʤʫʤʘ ʥʘ ʤʥʦʞʝʩʪʚʝ  ˞ʚ ʪʦʯʢʝ ὼᶰ ȟ˞ ʪʦ πɴ Ὠ Ὢὼ ὑὨ Ὠ ὼ Ȣ 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʦʢʨʝʩʪʥʦʩʪʴ Ὓ ʪʦʯʢʠ ὼ, ʚ ʢʦʪʦʨʦʡ Ὢ ʫʜʦʚʣʝʪ-ʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʃʠʧʰʠʮʘ 

ʩ ʧʦʩʪʦʷʥʥʦʡ ὑ. ʅʝ ʫʤʘʣʷʷ ʦʙʱʥʦʩʪʠ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ Ṓ˞ὛȢ ʀʟ ʧʨʝʜʣʦʞʝʥʠʷ 2.4.3 [1] ʚʳʪʝʢʘʝʪ, ʯʪʦ ὼ 

ʷʚʣʷʝʪʩʷ ʣʦʢʘʣʴʥʳʤ ʤʠʥʠʤʫʤʦʤ ʬʫʥʢʮʠʠ Ὢώ ὑὨ ώ ʚ Ὓ. ʊʦʛʜʘ ʠʟ ʣʝʤʤʳ 3.5, ʪʝʦʨʝʤʳ 4.1 ʠ ʣʝʤʤʳ 

3.6 ʚʳʪʝʢʘʝʪ, ʯʪʦ  πɴ Ὠ Ὢ ὑὨ ὼ ṒὨ Ὢὼ ὑὨ Ὠ ὼ Ȣ ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ.  

ʊʝʦʨʝʤʘ 4.3. ʇʫʩʪʴ ὢȟὣ ʙʘʥʘʭʦʚʳ ʧʨʦʩʪʨʘʥʩʪʚʘ, ὟṒὢ ʦʪʢʨʳʪʦʝ ʤʥʦʞʝʩʪʚʦ, ʭ0 ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ 

ʣʦʢʘʣʴʥʦʛʦ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ Ὢ ʥʘ ʤʥʦʞʝʩʪʚʝ ὼᶰὟȡὪὼ πȟὭ ρȟὲȟὊὼ π, ʛʜʝ ὪȡὟᴼὙ, Ὥ

πȟρȟȣὲ, ὊȡὟᴼὣ, Ὢ ʠ Ὢ, Ὥ ρȟȣȟὲ, ʣʠʧʰʠʮʝʚʳʝ ʬʫʥʢʮʠʠ ʩ ʧʦʩʪʦʷʥʥʦʡ ʂ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ ὼ, 

Ὢὼ π ʧʨʠ Ὥ ρȟὲ, Ὂ ʩʪʨʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʚ ʪʦʯʢʝ ὼ ʠ Ὂ ὼ ὢ ὣ. ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ά π 
ʪʘʢʦʝ, ʯʪʦ πɴ ὧέẕ Ὠ Ὢ ὼ ‗Ὂᶻὼ ὄᶻ ʧʨʠ ‗ ά . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ 

Ὢὼ άὥὼὪὼ Ὢὼ ȟὪὼȟȣȟὪὼ ᴼὭὲὪȟ Ὂὼ π, ὼɴ Ὗ.   (4.1) 

ʃʝʛʢʦ ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ ὼ ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ ʣʦʢʘʣʴʥʦʛʦ ʤʠʥʠʤʫʤʘ ʪʘʢʞʝ ʜʣʷ ʟʘʜʘʯʠ τȢρ, ʪ.ʝ. 

ʩʫʱʝʩʪʚʫʝʪ  π ʪʘʢʦʝ, ʯʪʦ Ὢ ʜʦʩʪʠʛʘʝʪ ʤʠʥʠʤʫʤʘ ʚ ὼᶰὄὼȟȡὊὼ π ʚ ʪʦʯʢʝ ὼ. ɽʩʣʠ ʬʫʥʢʮʠʠ Ὢ 

ʠ Ὢ, Ὥ ρȟὲ, ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʣʠʧʰʠʮʝʚʫ ʫʩʣʦʚʠʶ ʩ ʧʦʩʪʦʷʥʥʦʡ ὑ ʚ  -ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ ὼ, ʪʦ Ὢ 
ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʣʠʧʰʠʮʝʚʫ ʫʩʣʦʚʠʶ ʩ ʧʦʩʪʦʷʥʥʦʡ ὑ ʚ  -ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ ὼ. ʇʦʣʦʞʠʚ ὅ
ὼɴ ὄὼȟȡὊὼ π, ʧʦ ʧʨʝʜʣʦʞʝʥʠʶ 2.4.3[1] ʠʤʝʝʤ, ʯʪʦ ʬʫʥʢʮʠʷ Ὢὼ ὑὨ ὼ ʜʦʩʪʠʛʘʝʪ 

ʤʠʥʠʤʫʤʘ ʥʘ ὄὼȟ ʚ ʪʦʯʢʝ ὼ. ʊʘʢ ʢʘʢ Ὂ ʩʪʨʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʚ ʪʦʯʢʝ ὼ ʠ Ὂ ὼ ὢ ὣ, ʪʦ ʧʦ 
ʪʝʦʨʝʤʝ 22[15] ʦ ʧʦʧʨʘʚʢʝ ʩʫʱʝʩʪʚʫʶʪ ʦʢʨʝʩʪʥʦʩʪʴ ὕὼ  ʪʦʯʢʠ ὼ ʠ ‗ π ʪʘʢʠʝ, ʯʪʦ ʚʳʧʦʣʥʷʝʪʩʷ 

ʥʝʨʘʚʝʥʩʪʚʦ Ὠ ὼ ‗ᴁὊὼᴁ ʧʨʠ ὼɴ ὕὼ . ʇʦʵʪʦʤʫ 

Ὢὼ Ὢὼ ὑ‗ᴁὊὼ ᴁ Ὢὼ ὑὨ ὼ Ὢὼ ὑ‗ᴁὊὼᴁ 
ʧʨʠ ὼɴ ὄὼȟ᷊ὕὼ , ʪ.ʝ. ʪʦʯʢʘ ὼ ʤʠʥʠʤʠʟʠʨʫʝʪ ʬʫʥʢʮʠʶ Ὢὼ ὑ‗ᴁὊὼᴁ ʥʘ ʤʥʦ-ʞʝʩʪʚʝ  

ὼɴ ὄὼȟ᷊ὕὼ . ʊʘʢ ʢʘʢ Ὂ ʩʪʨʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʚ ʪʦʯʢʝ ὼ, ʪʦ ʠʟ ʧʨʝʜʣʦʞʝʥʠʷ 2.2.1[1] 

ʚʳʪʝʢʘʝʪ, ʯʪʦ Ὂ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʣʠʧʰʠʮʝʚʫ ʫʩʣʦʚʠʶ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ ὼ. ʀʟ ʪʝʦʨʝʤʳ 4.1 ʠʤʝʝʤ, ʯʪʦ  

πɴ Ὠ Ὢẗ ὑ‗ᴁὊẗᴁ . ʇʨʠʤʝʥʷʷ ʣʝʤʤʳ 3.5 ʠ 3.6 ʠ ʪʝʦʨʝʤʳ 3.5[8] ʧʦʣʫʯʠʤ, ʯʪʦ  

πɴ Ὠ Ὢὼ ὑ‗Ὂᶻὼ ὄᶻȢ ʇʦ ʩʣʝʜʩʪʚʠʶ 3.1 Ὠ Ὢὼ Ṓὧέẕ Ὠ Ὢὼ . ʇʦʵʪʦʤʫ ʠʤʝʝʤ, ʯʪʦ  

πɴ ὧέẕ Ὠ Ὢὼ ὑ‗Ὂǋzὼ ὄᶻ. ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʉʣʝʜʩʪʚʠʝ 4.1. ʇʫʩʪʴ ὢȟὣ ʙʘʥʘʭʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, U ʦʪʢʨʳʪʦʝ ʤʥʦʞʝʩʪʚʦ ʚ  

ὢ, ὪȡὟᴼὙ,Ὥ πȟρȟȣȟὲ, ὊȡὟᴼὣ, ʭ0 ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ ʣʦʢʘʣʴʥʦʛʦ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ Ὢ ʥʘ ʤʥʦʞʝʩʪʚʝ  
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ὼɴ ὟȡὪὼ πȟὭ Ὥ ρȟȣȟὲȟὊὼ π, ʬʫʥʢʮʠʠ Ὢ ʠ ὪȟὭ ρȟȣȟὲȟ ʩʪʨʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳ ʚ ʪʦʯʢʝ  

ὼ, Ὢὼ π, Ὥ ρȟȣȟὲȟ Ὂ ʩʪʨʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʚ ʪʦʯʢʝ ὼ ʠ Ὂ ὼ ὢ ὣ. ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ 
ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝ ʨʘʚʥʳʝ ʥʫʣʶ ʯʠʩʣʘ ‗ π, Ὥ πȟρȟȣȟὲ ʠ ώᶻᶰὣᶻ ʪʘʢʠʝ, ʯʪʦ  

В ‗Ὢǋὼ Ὂǋzὼ ώᶻ π. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʊʘʢ ʢʘʢ ▀╘□█░● █░●  ʧʨʠ Ὥ πȟρȟȣȟὲ, ʪʦ ʠʤʝʝʤ, ʯʪʦ 

ὧέẕ Ὢǋὼ В ‗Ὢǋὼ ȡ‗ πȟὭ πȟρȟȣȟὲȟВ ‗ ρ. ʊʦʛʜʘ ʧʦ ʪʝʦʨʝʤʝ 4.3 ʩʫʱʝʩʪʚʫʶʪ ʯʠʩʣʘ  

‗ π, Ὥ πȟρȟȣȟὲ, ʛʜʝ В ‗ ρ, ʠ ώᶻᶰὣᶻ ʪʘʢʠʝ, ʯʪʦ В ‗Ὢǋὼ Ὂǋzὼ ώᶻ π. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ 
ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʩʣʝʜʩʪʚʠʷ. ʉʣʝʜʩʪʚʠʝ ʜʦʢʘʟʘʥʦ.  

ʇʫʩʪʴ ὢ ʠ ὣ ʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ὟṒὢ ʦʪʢʨʳʪʦʝ ʤʥʦʞʝʩʪʚʦ. ɽʩʣʠ ʜʣʷ ʣʶʙʦʛʦ ὄ ὼȟὶṒὟ 

ʚʳʧʦʣʥʝʥʦ ʚʢʣʶʯʝʥʠʝ È))r,x(B(F X
ὄ Ὂὼȟὥὶ, ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʦʧʝʨʘʪʦʨ Ὂ ʥʘʢʨʳʚʘʝʪ ʩ ʢʦʥʩʪʘʥʪʥʦʡ 

ὥ π ʥʘ ʦʪʢʨʳʪʦʤ ʤʥʦʞʝʩʪʚʝ U (ʩʤ.[15]).  

ʊʝʦʨʝʤʘ 4.4. ʇʫʩʪʴ ὢ ʧʦʣʥʦʝ ʤʝʪʨʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ὣ ʙʘʥʘʭʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, Ὗʦʪʢʨʳʪʦʝ 
ʤʥʦʞʝʩʪʚʦ ʚ ὢ, ʥʝʧʨʝʨʳʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ὊȡὟᴼὣ ʥʘʢʨʳʚʘʝʪ ʩ ʢʦʥʩʪʘʥʪʥʦʡ ὥ π ʥʘ ʦʪʢʨʳʪʦʤ 
ʤʥʦʞʝʩʪʚʝ Ὗȟ ʬʫʥʢʮʠʠ ὪȡὟᴼὙ, Ὥ πȟρȟȣȟὲ, ʫʜʦʚʣʝʪ-ʚʦʨʷʶʪ ʣʠʧʰʠʮʝʚʫ ʫʩʣʦʚʠʶ ʩ ʧʦʩʪʦʷʥʥʦʡ ʂ ʚ 

ʤʥʦʞʝʩʪʚʝ Ὗ ʠ ʭ0 ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʫʤʦʤ ʬʫʥʢʮʠʠ Ὢ ʥʘ ʤʥʦʞʝʩʪʚʝ ὼɴ ὟȡὪὼ πȟὭ ρȟȣȟὲȟὊὼ π. 

ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʶʪ ά π ʠ  π ʪʘʢʠʝ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ ‗ ά  ʪʦʯʢʘ ὼ ʤʠʥʠʤʠʟʠʨʫʝʪ ʬʫʥʢʮʠʠ  

Ὢὼ ‗ᴁὊὼᴁ ʥʘ ʤʥʦʞʝʩʪʚʝ ὼɴ ὄ ὼ , ʛʜʝ Ὢὼ άὥὼὪὼ Ὢὼ ȟὪὼȟȣȟὪὼ . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʦʣʦʞʠʤ Ὢὼ άὥὼὪὼ Ὢὼ ȟὪὼȟȣȟὪὼ . ʊʘʢ ʢʘʢ ὼ ʷʚʣʷʝʪʩʷ 

ʤʠʥʠʤʫʤʦʤ ʬʫʥʢʮʠʠ Ὢ ʥʘ ʤʥʦʞʝʩʪʚʝ ὼɴ ὟȡὪὼ πȟὭ ρȟὲȟὊὼ π, ʪʦ ὼ ʪʘʢʞʝ ʤʠʥʠʤʠʟʠʨʫʝʪ 

ʬʫʥʢʮʠʶ Ὢ ʥʘ ʤʥʦʞʝʩʪʚʝ ὅ ὼɴ ὟȡὊὼ π. ʃʝʛʢʦ ʧʨʦʚʝʨʷʝʪʩʷ, ʯʪʦ ʝʩʣʠ ʬʫʥʢʮʠʠ Ὢ ʠ Ὢȟ Ὥ ρȟȣȟὲ, 
ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʣʠʧʰʠʮʝʚʫ ʫʩʣʦʚʠʶ ʩ ʧʦʩʪʦʷʥʥʦʡ ʂ ʥʘ ʤʥʦʞʝʩʪʚʝ Ὗ, ʪʦ Ὢ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʣʠʧʰʠʮʝʚʫ 
ʫʩʣʦʚʠʶ ʩ ʧʦʩʪʦʷʥʥʦʡ ὑ ʚ ʤʥʦʞʝʩʪʚʝ Ὗ. ʇʦʣʦʛʘʷ ὅ ὼɴ ὟȡὊὼ π, ʧʦ ʧʨʝʜʣʦʞʝʥʠʶ 2.4.3 [1] ʠʤʝʝʤ, 
ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ ‗ ὑ ʬʫʥʢʮʠʷ Ὣ ὼ Ὢὼ ‗Ὠ ὼ ʜʦʩʪʠʛʘʝʪ ʤʠʥʠʤʫʤʘ ʥʘ Ὗ ʚ ʪʦʯʢʝ ὼ. (ɽʩʣʠ ‗ ὑ 

ʠ ὅ ʟʘʤʢʥʫʪʦ, ʪʦ ʣʶʙʘʷ ʪʦʯʢʘ ʤʠʥʠʤʠʟʠʨʫʶʱʘʷ Ὣ ὼ ʥʘ ʤʥʦʞʝʩʪʚʝ Ὗ ʧʨʠʥʘʜʣʝʞʠʪ ὅ. ʆʪʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ 

Ὗ ʟʘʤʢʥʫʪʦ, ʪʦ ʧʦ ʫʩʣʦʚʠʶ ʠʤʝʝʤ, ʯʪʦ ὅ ʟʘʤʢʥʫʪʦ). ʇʫʩʪʴ ʯʠʩʣʦ  π ʪʘʢʦʝ, ʯʪʦ ὄ ὼ ṒὟ. ʇʦ ʣʝʤʤʝ 

44[15] ʩʫʱʝʩʪʚʫʝʪ ά π ʪʘʢʦʝ, ʯʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ Ὠ ὼ άᴁὊὼᴁ ʧʨʠ ὼɴ ὄ ὼ . ʇʦʵʪʦʤʫ 
ʜʣʷ ʣʶʙʦʛʦ ‗ ὑ ʠʤʝʝʤ, ʯʪʦ 

Ὢὼ Ὢὼ ‗άᴁὊὼ ᴁ Ὢὼ ‗Ὠ ὼ Ὢὼ ‗άᴁὊὼᴁ 
ʧʨʠ ὼɴ ὄ ὼ . ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʪʝʦʨʝʤʳ. ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʉʣʝʜʩʪʚʠʝ 4.2. ʇʫʩʪʴ ὢȟὣ ʙʘʥʘʭʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, Ὗ ʦʪʢʨʳʪʦʝ ʤʥʦʞʝʩʪʚʦ ʚ ὢ, ʥʝʧʨʝʨʳʚʥʦʝ 
ʦʪʦʙʨʘʞʝʥʠʝ ὊȡὟᴼὣ ʥʘʢʨʳʚʘʝʪ ʩ ʢʦʥʩʪʘʥʪʦʡ ὥ π ʥʘ ʦʪʢʨʳʪʦʤ ʤʥʦʞʝʩʪʚʝ Ὗ ʠ ὪȡὟᴼὙ, Ὥ πȟρȟȣȟὲ, 

ʣʠʧʰʠʮʝʚʳʝ ʬʫʥʢʮʠʠ ʚ ʤʥʦʞʝʩʪʚʝ Ὗ, Ὢὼ π, Ὥ ρȟȣȟὲ, Ὂ ʩʪʨʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʚ ʪʦʯʢʝ ὼ ʠ ὼ 

ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ Ὢ ʥʘ ʤʥʦʞʝʩʪʚʝ ὼɴ ὟȡὪὼ πȟὭ ρȟȣȟὲȟὊὼ π. ʊʦʛʜʘ 
ʩʫʱʝʩʪʚʫʝʪ ά π ʪʘʢʦʝ, ʯʪʦ πɴ ὧέẕ Ὠ Ὢὼ ‗Ὂᶻὼ ὄᶻ ʜʣʷ ʣʶʙʦʛʦ ‗ ά, ʛʜʝ ὄᶻ ʝʜʠʥʠʯʥʳʡ 
ʰʘʨ ʚ ὣᶻ. 
ʉʧʨʘʚʝʜʣʠʚʦʩʪʴ ʩʣʝʜʩʪʚʠʷ ʩʣʝʜʫʝʪ ʠʟ ʩʣʝʜʩʪʚʠʷ 3.1 ʠ ʠʟ ʪʝʦʨʝʤʳ 4.4. 
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ȻȽȴɁȺȷȺȯȴɃȱȽȶȴȱ ȹȬȿȶȴ 
 

ʋɼʂ 316.6 

 ʇʣʝʰʢʦ ɺʝʥʝʨʘ ʀʚʘʥʦʚʥʘ 

 ɸʩʧʠʨʘʥʪ ʌɻɹʅʋ çʀʥʩʪʠʪʫʪ ʧʝʜʘʛʦʛʠʢʠ,  

 ʧʩʠʭʦʣʦʛʠʠ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤè,  

 ʛ. ʂʘʟʘʥʴ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʌʆʈʄʀʈʆɺɸʅʀʗ ɺʆʃɽɺʓʍ ʂɸʏɽʉʊɺ ʋ ʅɸʈʂʆɿɸɺʀʉʀʄʓʍ ɺ 

ʇʈʆʎɽʉʉɽ ʉʆʎʀɸʃʔʅʆʁ ʈɽɸɹʀʃʀʊɸʎʀʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʣʝʚʳʭ ʢʘʯʝʩʪʚ ʫ 

ʥʘʨʢʦʟʘʚʠʩʠʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʅʘʨʢʦʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʥʦ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʦʣʝʚʳʭ ʢʘʯʝʩʪʚ ʫ ʥʘʨʢʦʟʘʚʠʩʠʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʚʦʣʝʚʳʝ ʢʘʯʝʩʪʚʘ, ʙʦʣʴʥʳʝ ʥʘʨʢʦʤʘʥʠʝʡ, ʧʨʦʮʝʩʩ ʪʝʨʮʠʘʨʥʦʡ ʩʦʮʠʘʣʠʟʘʮʠʠ, 

ʥʘʨʢʦʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʨʝʘʙʠʣʠʪʘʮʠʷ. 

 

ɺ ʈʦʩʩʠʠ ʚʦʧʨʦʩ ʥʘʨʢʦʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʙʦʩʪʨʠʣʩʷ ʢ ʢʦʥʮʫ XX ʚʝʢʘ. ɺʦʟʨʦʩʰʝʝ ʯʠʩʣʦ 

ʙʦʣʴʥʳʭ ʥʘʨʢʦʤʘʥʠʝʡ ʚʳʷʚʠʣʦ ʧʨʦʙʣʝʤʫ 

ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʥʘʨʢʦʤʘʥʠʠ. ɿʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʘ 

ʩ ʪʝʤ, ʯʪʦ ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʙʦʣʴʥʳʭ 

ʥʘʨʢʦʤʘʥʠʝʡ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʊ ʥʘ 1 ʷʥʚʘʨʷ 2018 ʛʦʜʘ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʠ 

ʟʣʦʫʧʦʪʨʝʙʣʷʶʱʠʭ ʧʩʠʭʦʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʘ 

ʪʘʢʞʝ ʘʣʢʦʛʦʣʠʟʤ, ʘʣʢʦʛʦʣʴʥʳʝ ʧʩʠʭʦʟʳ, 

ʥʘʨʢʦʤʘʥʠʷ, ʪʦʢʩʠʢʦʤʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 50 641 

ʯʝʣʦʚʝʢ, ʠʥʘʯʝ ʛʦʚʦʨʷ, 1,3% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ. ɹʦʣʴʥʳʝ ʥʘʨʢʦʤʘʥʠʝʡ ʠ ʣʠʮʘ, 

ʫʧʦʪʨʝʙʣʷʶʱʠʝ ʥʘʨʢʦʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʩ 

ʚʨʝʜʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʩʦʩʪʘʚʣʷʶʪ 35,5%, 

ʙʦʣʴʥʳʝ ʪʦʢʩʠʢʦʤʘʥʠʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʠ 

ʥʝʥʘʨʢʦʪʠʯʝʩʢʠʭ ʇɸɺ ï 0,5% [12]. 

ɺʦʧʨʦʩʦʤ ʥʘʨʢʦʤʘʥʠʠ ʠʥʪʝʨʝʩʫʶʪʩʷ ʵʢʩʧʝʨʪʳ 

ʠʟ ʨʘʟʥʳʭ ʩʬʝʨ: ʤʝʜʠʮʠʥʘ, ʧʩʠʭʦʣʦʛʠʷ, 

ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʘʚʜʘ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʠʤʝʝʪʩʷ ʦʙʱʝʛʦ 

ʧʦʥʷʪʠʡʥʦʛʦ ʧʦʣʷ, ʝʜʠʥʳʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ 

ʚʦʧʨʦʩʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʦʧʨʦʩ 

ʥʘʨʢʦʤʘʥʠʠ ʦʪʥʦʩʠʪʩʷ ʢ ʩʬʝʨʝ ʠʥʪʝʨʝʩʦʚ 

ʧʘʪʦʧʩʠʭʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ. ɺ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʝʩʪʨʫʢʮʠʷ ʣʠʯʥʦʩʪʠ ʠ 

ʧʦʷʚʣʝʥʠʝ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ 

ʥʘʨʢʦʟʘʚʠʩʠʤʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʫʜʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʷʚʣʷʝʪʩʷ ʦʪ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ 

ʟʘʧʨʦʩʦʚ ʧʨʘʢʪʠʢʠ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʀʤʝʶʱʠʝʩʷ 

ʩʧʦʩʦʙʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʤʦʜʠʬʠʢʘʮʠʶ ʧʦʚʝʜʝʥʠʷ, ʣʠʙʦ ʥʘ ʚʥʫʰʝʥʠʠ ʥʦʚʳʭ 

ʩʤʳʩʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʙʦʣʴʥʦʤʫ. ɼʘʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʦʩʦʟʥʘʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʘʨʢʦʟʘʚʠʩʠʤʳʭ ʧʦ ʠʟʤʝʥʝʥʠʶ ʩʘʤʠʭ 

ʩʝʙʷ. ʈʘʙʦʪʘ ʩ ʙʦʣʴʥʳʤʠ ʥʘʨʢʦʤʘʥʠʝʡ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʦʧʦʨʳ ʚ ʧʦʥʠʤʘʥʠʠ 

ʠʤʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩ 

ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʣʠʯʥʦʩʪʠ ʠ 

ʠʟʣʝʯʝʥʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʦʟʨʦʩʰʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʘʨʢʦʟʘʚʠʩʠʤʳʭ. 

ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʬʦʨʤʳ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʇɸɺ 

ʩʪʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʧʨʦʙʣʝʤʦʡ ʦʙʱʝʩʪʚʘ: ʠʟʫʯʝʥʠʷ ʕ.ɸ. ɹʘʙʘʷʥʘ [4], 

ɺ.ʌ. ɽʛʦʨʦʚʘ, ʅ.ʄ. ɿʘʡʯʝʥʢʦ, ɽ.ɸ. ʂʦʰʢʠʥʦʡ [10] 

ʠ ʜʨʫʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʵʢʩʧʝʨʪʦʚ ʫʢʘʟʳʚʘʶʪ ʦ ʝʝ 

ʦʙʦʩʪʨʝʥʠʠ ʚ ʈʌ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʢʘʟʘʥʠʷ ʧʦʜʜʝʨʞʢʠ 

ʟʘʚʠʩʠʤʳʤ ʦʪ ʇɸɺ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ 

ʦʪʚʝʯʘʝʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ: ʪʦʣʴʢʦ ʣʠʰʴ ʤʝʜʠʮʠʥʩʢʠʡ ʧʦʜʭʦʜ ʠ 

ʣʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠʤʝʶʪ ʚʩʝ ʰʘʥʩʳ 

ʦʙʝʩʧʝʯʠʪʴ ʬʠʟʠʯʝʩʢʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʙʦʣʴʥʳʭ 

ʥʘʨʢʦʤʘʥʠʝʡ, ʥʦ ʥʝ ʠʭ ʵʬʬʝʢʪʠʚʥʫʶ ʠʥʪʝʛʨʘʮʠʶ 

ʠʣʠ ʨʝʠʥʪʝʛʨʘʮʠʶ ʚ ʦʙʱʝʩʪʚʦ.  

ʇʦ ʤʥʝʥʠʶ ɸ.ʅ. ɻʨʷʟʥʦʚʘ [9], ʥʘʨʢʦʤʘʥʠʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʶ ʤʦʪʠʚʦʚ, ʮʝʣʝʡ, 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʮʝʥʥʦʩʪʝʡ, ʧʦʪʝʨʝ ʢʣʶʯʝʚʳʭ 

ʬʘʢʪʦʨʦʚ ʚ ʞʠʟʥʠ. ʇʦʥʷʪʠʝ ʧʨʦʮʝʩʩ ʪʝʨʮʠʘʨʥʦʡ 

ʩʦʮʠʘʣʠʟʘʮʠʠ ʣʠʮ, ʩʪʨʘʜʘʶʱʠʭ ʥʘʨʢʦʤʘʥʠʝʡ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʝʛʦ ʪʨʫʜʘʭ, ʛʜʝ ʫʢʘʟʘʥʦ, ʯʪʦ ʧʦ 

ʠʩʪʝʯʝʥʠʶ ʣʝʯʝʥʠʷ, ʣʠʯʥʦʩʪʴ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʦʮʠʘʣʴʥʫʶ ʩʨʝʜʫ, ʩ ʮʝʣʴʶ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʪʝʨʷʥʥʦʛʦ ʩʪʘʪʫʩʘ.  

ɻ.ʇ. ɻʘʣʦʯʢʠʥ [8] ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦʣʝʚʘʷ ʩʬʝʨʘ 

ʣʠʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʨʝʛʫʣʷʮʠʠ ʧʦʚʝʜʝʥʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʦʣʷ 

ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʩʠʭʠʯʝʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʫʤʝʥʠʠ ʫʧʨʘʚʣʷʪʴ 

ʩʦʙʦʡ, ʩʦʙʩʪʚʝʥʥʳʤʠ ʧʦʩʪʫʧʢʘʤʠ, ʜʝʡʩʪʚʠʷʤʠ, 

ʧʦʚʝʜʝʥʠʝʤ, ʚʩʝʡ ʩʚʦʝʡ ʞʠʟʥʴʶ. ɺʘʞʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʦʣʠ ʩʯʠʪʘʝʪʩʷ ʦʪʯʝʪʣʠʚʦ 

ʦʩʤʳʩʣʝʥʥʘʷ ʟʘʜʘʯʘ ʠ ʫʤʝʥʠʝ ʯʝʣʦʚʝʢʘ ʩʧʨʘʚʣʷʪʴʩʷ 

ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʚʩʪʘʶʱʠʝ ʥʘ ʧʫʪʠ 

ʢ ʧʦʩʪʘʥʦʚʣʝʥʥʦʡ ʮʝʣʠ. 

ʋ ʥʘʨʢʦʟʘʚʠʩʠʤʳʭ ʚʦʣʝʚʘʷ ʩʬʝʨʘ ʠʩʢʘʞʝʥʘ, 

ʧʦʥʠʞʝʥʳ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʦʩʪʘʥʦʚʢʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʮʝʣʝʡ, ʢ ʧʨʝʦʜʦʣʝʥʠʶ ʬʘʢʪʦʨʦʚ, 

ʤʝʰʘʶʱʠʭ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʡ ʠ ʢ ʧʨʝʦʜʦʣʝʥʠʶ 

ʩʘʤʦʛʦ ʩʝʙʷ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦʣʝʚʦʡ ʩʬʝʨʳ 

ʥʘʨʢʦʟʘʚʠʩʠʤʳʭ ʠ ʝʝ ʜʠʥʘʤʠʢʠ ʚ ʭʦʜʝ 
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ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʘʞʥʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʜʚʘ 

ʚʦʣʝʚʳʭ ʢʘʯʝʩʪʚʘ: ʩʘʤʦʢʦʥʪʨʦʣʴ ʢʘʢ ʩʪʨʝʤʣʝʥʠʝ ʚ 

ʣʶʙʦʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘʠʙʦʣʝʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʛʨʘʤʦʪʥʦ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʚʦʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩʘʤʦʨʝʛʫʣʷʮʠʶ ʢʘʢ 

ʫʤʝʥʠʝ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘ ʙʘʟʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʚʟʛʣʷʜʦʚ ʠ ʮʝʥʥʦʩʪʝʡ, ʥʠʢʘʢ ʥʝ ʩʣʝʜʫʷ 

ʚʥʝʰʥʠʤ ʦʛʨʘʥʠʯʝʥʠʷʤ. ʋ ʣʶʜʝʡ, ʙʦʣʴʥʳʭ 

ʥʘʨʢʦʤʘʥʠʝʡ ʤʘʣʦ ʩʬʦʨʤʠʨʦʚʘʥʘ çʗ-ʢʦʥʮʝʧʮʠʷè, 

ʩʥʠʞʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʢ ʨʝʬʣʝʢʩʠʠ, ʠʤ ʭʘʨʘʢʪʝʨʥʘ 

ʥʝʘʜʝʢʚʘʪʥʘʷ ʩʘʤʦʦʮʝʥʢʘ. ɹʦʣʝʝ ʥʘʛʣʷʜʥʦ 

ʥʘʨʫʰʝʥʠʷ ʩʘʤʦʩʦʟʥʘʥʠʷ ʚʳʨʘʞʘʶʪʩʷ ʚ ʩʬʝʨʝ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʠ ʩʘʤʦʢʦʥʪʨʦʣʷ. 

ʅʠʢʦʥʦʨʦʚʘ ɸ.ɸ. ʠ ʃʠʟʫʥʦʚʘ ɻ.ʖ. [11] 

ʦʪʤʝʯʘʶʪ ʫ ʙʦʣʴʥʳʭ ʥʘʨʢʦʤʘʥʠʝʡ ʪʘʢʠʝ 

ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ, ʢʘʢ ʙʝʩʩʠʣʠʝ ʚʦʣʝʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʝʨʝʞʠʚʘʥʠʝ ʯʫʚʩʪʚʘ ʩʚʦʝʡ 

ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʠ, ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ 

ʤʝʞʣʠʯʥʦʩʪʥʳʝ ʩʚʷʟʠ, ʢʨʦʤʝ ʪʦʛʦ, ʩʪʨʝʤʣʝʥʠʝ ʢ 

ʧʦʜʨʘʞʘʪʝʣʴʩʪʚʫ, ʧʦʚʳʰʝʥʥʫʶ ʚʥʫʰʘʝʤʦʩʪʴ, 

ʧʦʜʯʠʥʷʝʤʦʩʪʴ ʤʘʩʩʦʚʦʤʫ ʧʦʚʝʜʝʥʠʶ. 

ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʠʩʢʫ ʥʦʚʳʭ 

ʧʫʪʝʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦʷʚʣʝʥʠʶ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ 

ʥʘʨʢʦʣʦʛʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ. ɿʘʚʠʩʠʤʦʩʪʴ ʚʦʟʥʠʢʘʝʪ ʚ 

ʩʠʣʫ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʩʶʜʘ ʦʪʥʦʩʷʪʩʷ 

ʣʠʯʥʦʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʩʦʮʠʘʣʴʥʦʝ 

ʦʢʨʫʞʝʥʠʝ ʠ ʫʩʣʦʚʠʷ ʚʦʩʧʠʪʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ 

ʪʦʣʴʢʦ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʘʤʦʡ ʣʠʯʥʦʩʪʠ, 

ʥʦ ʠ ʬʦʨʤʠʨʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʰʘʙʣʦʥʳ 

ʧʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʯʝʣʦʚʝʢ ʧʨʠʤʝʥʷʝʪ ʚʩʶ 

ʦʩʪʘʚʰʫʶʩʷ ʞʠʟʥʴ. ʊʦ ʝʩʪʴ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʘ ʢ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ, ʯʝʤ ʜʨʫʛʠʝ.  

ɹʘʟʦʚʳʤʠ ʦʩʥʦʚʘʤʠ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ 

ʪʝʦʨʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ, ʚ 

ʢʦʪʦʨʳʭ ʥʘʰʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʧʨʦʙʣʝʤʳ 

ʨʘʟʚʠʪʠʷ, ʘʜʘʧʪʘʮʠʠ, ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʨʝʩʦʮʠʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʠʮ ʩ ʭʠʤʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ: 

ʪʝʦʨʠʠ ʩʦʮʠʘʣʠʟʘʮʠʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ 

ʣʠʯʥʦʩʪʠ (ɻ.ʄ. ɸʥʜʨʝʝʚʘ [3] ʠ ʜʨ.); ʪʝʦʨʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʨʝʜʳ ʠ ʣʠʯʥʦʩʪʠ 

(ɺ.ɸ. ʇʝʪʨʦʚʩʢʠʡ [13] ʠ ʜʨ.); ʠʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ, 

ʥʘʨʫʰʘʶʱʠʭ ʧʨʦʮʝʩʩ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʜʝʟʘʜʘʧʪʘʮʠʠ ʣʠʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʤʦʱʠ 

(ɸ.ɻ. ɸʤʙʨʫʤʦʚʘ [2] ʠ ʜʨ.; ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʦʝ 

ʧʦʥʠʤʘʥʠʝ ʭʠʤʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (ʘʣʢʦʛʦʣʠʟʤ, 

ʥʘʨʢʦʤʘʥʠʷ), ʩʧʦʩʦʙʦʚ ʝʝ ʣʝʯʝʥʠʷ ʠ ʢʦʨʨʝʢʮʠʠ 

(ʕ.ɸ. ɹʘʙʘʷʥ [4] ʠ ʜʨ.); ʨʝʘʙʠʣʠʪʘʮʠʷ 

ʥʘʨʢʦʟʘʚʠʩʠʤʳʭ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠ ʤʝʜʠʢʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʟʘʜʘʯʘ (ʖ.ɺ. ɺʘʣʝʥʪʠʢ [7] ʠ ʜʨ.); 

ʧʨʘʢʪʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ 

ʨʝʩʦʮʠʘʣʠʟʘʮʠʠ ʣʠʮ ʩ ʭʠʤʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ 

(ʖ.ɺ. ɸʢʦʧʦʚ [1] ʠ ʜʨ.); ʢʦʨʨʝʢʮʠʷ ʟʘʚʠʩʠʤʦʛʦ ʠ 

ʩʦʟʘʚʠʩʠʤʦʛʦ ʧʦʚʝʜʝʥʠʷ (B.C. ɹʠʪʝʥʩʢʠʡ [5] ʠ ʜʨ.).  

ʃ.ʂ. ʐʘʡʜʫʢʦʚʘ [14] ʧʠʝhʪ, ʯʪʦ ʚ ʰʠʨʦʢʦʤ 

ʟʥʘʯʝʥʠʠ ʪʝʨʤʠʥ çʨʝʘʙʠʣʠʪʘʮʠʠè ʝʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʫʩʣʦʚʠʷʭ 

ʩʪʘʮʠʦʥʘʨʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʥʝʦʪʣʦʞʥʳʭ ʠ ʧʣʘʥʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ 

ʩʣʫʞʘʪ ʧʝʨʚʦʡ ʩʪʫʧʝʥʴʶ ʦʪʭʦʜʘ ʦʪ ʥʘʨʢʦʪʠʯʝʩʢʦʡ 

ʧʨʦʛʨʘʤʤʳ ʚ ʘʙʩʪʠʥʝʥʪʥʫʶ (ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚ 

ʧʨʦʮʝʩʩ ʚʦʟʜʝʨʞʘʥʠʷ). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʦʛʜʘ 

ʨʘʟʛʦʚʦʨ ʠʜʝʪ ʦ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʮʝʥʪʨʘʭ, ʚ 

ʪʘʢʦʤ ʩʣʫʯʘʝ ʘʢʮʝʥʪ ʜʝʣʘʶʪ ʥʘ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʝ 

ʬʦʨʤʳ ʧʦʜʜʝʨʞʢʠ ʙʦʣʴʥʳʤ. 

ʈʝʘʙʠʣʠʪʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ ʚʳʧʦʣʥʷʶʪ ʚ 

ʧʦʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: (1) ʣʝʯʝʥʠʝ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʩʨʝʜʦʡ ʠ ʟʘʥʷʪʦʩʪʴʶ; (2) 

ʛʨʫʧʧʦʚʘʷ ʪʘʢʞʝ ʩʝʤʝʡʥʘʷ ʧʩʠʭʦʪʝʨʘʧʠʷ; (3) 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʨʝʥʠʥʛʠ; (4) ʪʨʫʜʦʚʘʷ 

ʩʦʮʠʘʣʠʟʘʮʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ.  

ʈʝʘʙʠʣʠʪʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʩʦʙʝʥʥʳʡ ʤʠʢʨʦʩʦʮʠʫʤ, ʥʘʭʦʜʷʱʠʡʩʷ ʚʦʢʨʫʛ 

ʨʝʘʙʠʣʠʪʠʨʫʝʤʳʭ: ʤʠʢʨʦʩʨʝʜʘ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʞʠʚʝʪ, 

ʩ ʢʦʪʦʨʦʡ ʢʦʥʪʘʢʪʠʨʫʝʪ ʠ ʚ ʢʦʪʦʨʦʡ ʨʝʘʣʠʟʦʚʳʚʘʝʪ 

ʩʦʙʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɸʢʮʝʥʪʠʨʫʶʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʛʨʫʧʧʦʚʳʝ ʣʠʜʝʨʳ, 

ʩʪʨʫʢʪʫʨʠʨʫʶʪʩʷ ʤʘʩʩʦʚʳʝ ʨʦʣʠ, ʢʦʣʣʝʢʪʠʚʥʦ 

ʦʙʩʫʞʜʘʶʪʩʷ ʘʩʧʝʢʪʳ ʧʦʦʱʨʝʥʠʷ ʠʣʠ ʥʘʢʘʟʘʥʠʷ, 

ʜʠʩʢʫʩʩʠʨʫʶʪʩʷ ʧʨʦʙʣʝʤʳ ʦʙʷʟʘʪʝʣʴʩʪʚ ʠ 

ʜʠʩʮʠʧʣʠʥʳ. ʇʨʠʤʝʥʷʶʪ ʪʨʝʥʠʥʛʠ, ʪʦ ʝʩʪʴ 

ʢʦʤʧʣʝʢʩ ʧʩʠʭʦʢʦʨʨʝʢʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʩʦʮʠʘʣʠʟʘʮʠʶ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʦʨʠʝʥʪʘʮʠʶ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʢʦʤʧʣʝʢʩʘ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʢʦʨʨʝʢʮʠʶ 

ʟʘʚʠʩʠʤʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʥʘ ʚʦʟʚʨʘʱʝʥʠʝ 

ʣʶʜʝʡ ʩ ʭʠʤʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ (ʘʣʢʦʛʦʣʴ, 

ʥʘʨʢʦʪʠʢʠ) ʢ ʞʠʟʥʠ ʚ ʦʙʱʝʩʪʚʝ ʥʘ ʦʩʥʦʚʝ ʦʪʢʘʟʘ ʦʪ 

ʧʩʠʭʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ [6]:  

1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʫ ʙʦʣʴʥʳʭ ʥʘʨʢʦʤʘʥʠʝʡ 

ʦʩʦʟʥʘʥʥʦʡ ʤʦʪʠʚʘʮʠʠ (ʫʩʪʘʥʦʚʦʢ) ʥʘ ʚʢʣʶʯʝʥʠʝ ʚ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʩʣʝʜʫʶʱʝʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʚ ʥʝʤ ʠ ʦʢʦʥʯʘʪʝʣʴʥʳʡ 

ʦʪʢʘʟ ʦʪ ʫʧʦʪʨʝʙʣʝʥʠʷ ʧʩʠʭʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ.  

2. ʉʦʟʜʘʥʠʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʩʨʝʜʳ, 

ʚʣʠʷʶʱʝʡ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ 

ʨʝʘʙʠʣʠʪʠʨʫʝʤʳʭ ʩʦʮʠʘʣʴʥʦ-ʧʨʠʝʤʣʝʤʳʭ 

ʣʠʯʥʦʩʪʥʳʭ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʥʘʚʳʢʦʚ (ʢʘʯʝʩʪʚ), 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʭ ʨʝʘʜʘʧʪʘʮʠʠ ʠ 

ʨʝʩʦʮʠʘʣʠʟʘʮʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʘʣʴʥʦʡ 

ʞʠʟʥʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳ ʨʝʘʙʠʣʠʪʠʨʫʝʤʳʭ (ʫʯʝʙʘ, 

ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʠ ʪ. ʜ.).  

3. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ (ʠʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ) 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʣʠʯʥʦʩʪʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ, 

ʩʝʤʝʡʥʳʭ ʦʪʥʦʰʝʥʠʡ ʨʝʘʙʠʣʠʪʠʨʫʝʤʳʭ, ʢʦʨʨʝʢʮʠʷ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʚʷʟʝʡ ʩʦ 

ʟʥʘʯʠʤʳʤʠ ʜʨʫʛʠʤʠ ʤʦʣʦʜʝʞʠ ʠ ʩ ʙʣʠʞʘʡʰʠʤ 

ʩʦʮʠʘʣʴʥʳʤ ʦʢʨʫʞʝʥʠʝʤ, ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ 

ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ ʠ ʩʦʚʣʘʜʘʶʱʝʛʦ ʧʦʚʝʜʝʥʠʷ.  

4. ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʯʣʝʥʦʚ ʩʝʤʴʠ 

ʨʝʘʙʠʣʠʪʠʨʫʝʤʳʭ ʠ ʧʦʤʦʱʴ ʚ ʧʨʝʦʜʦʣʝʥʠʠ 

ʩʦʟʘʚʠʩʠʤʦʩʪʠ. ʉʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ 

ʨʝʘʙʠʣʠʪʘʮʠʷ ʙʦʣʴʥʳʭ ʩ ʟʘʚʠʩʠʤʳʤ ʧʦʚʝʜʝʥʠʝʤ (ʩ 

ʭʠʤʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ (ʘʣʢʦʛʦʣʴ, ʥʘʨʢʦʪʠʢʠ) 

ʧʦʥʠʤʘʝʪʩʷ ʥʘʤʠ ʯʝʨʝʟ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ 

ʩʦʮʠʘʣʴʥʳʝ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʠ ʪʨʫʜʦʚʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʪʢʘʟ ʦʪ 

ʧʩʠʭʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʩʪʘʙʠʣʠʟʘʮʠʶ ʧʦʟʠʪʠʚʥʦʡ 
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ʘʥʪʠʥʘʨʢʦʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʢʦʨʨʝʢʮʠʶ ʟʘʚʠʩʠʤʦʛʦ 

ʧʦʚʝʜʝʥʠʷ, ʨʝʩʦʮʠʘʣʠʟʘʮʠʶ ʠ ʨʝʠʥʪʝʛʨʘʮʠʶ ʚ 

ʦʙʱʝʩʪʚʦ. 

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʧʦʜʭʦʜʳ ʢ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʩʦʮʠʘʣʴʥʦ-

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʤ ʮʝʥʪʨʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʩʦʯʝʪʘʥʠʠ ʪʝʨʘʧʠʠ ʩʨʝʜʦʡ ʩ ʩʝʤʝʡʥʦʡ ʪʘʢʞʝ 

ʧʝʨʩʦʥʘʣʴʥʦʡ ʧʩʠʭʦʪʝʨʘʧʠʝʡ, ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ 

ʧʩʠʭʦ-ʢʦʨʨʝʢʮʠʦʥʥʳʭ ʪʨʝʥʠʥʛʦʚ, ʜʘʣʴʥʝʡʰʝʡ 

ʪʨʫʜʦʚʦʡ ʧʨʦʬʦʨʠʝʥʪʘʮʠʝʡ ʠ ʩʦʮʠʘʣʠʟʘʮʠʝʡ, ʪʦ, 

ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦ ʫʣʫʯʰʘʝʪ ʚʭʦʞʜʝʥʠʝ ʙʦʣʴʥʳʭ ʚ 

ʥʝʥʘʨʢʦʪʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ. 
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ʋɼʂ:636.034 

ʉʘʛʠʥʜʳʢ ʊ. ʄ. 

ʤʘʛʠʩʪʨʘʥʪ  

ɹʦʩʪʘʥʦʚʘ ʉ.ʂ. - ʢ. ʩ/ʭ. ʥ., ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ 

ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘ,  

ʛ. ʅʫʨ-ʉʫʣʪʘʥ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ʄʆʃʆʏʅɸʗ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʂʆʈʆɺ ɻɽʈɽʌʆɼʉʂʆʁ ʇʆʈʆɼʓ  

 

Summary. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʛʝʨʝʬʦʨʜʩʢʦʡ 

ʧʦʨʦʜʳ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʪʝʣʷʪ, ʦʧʠʩʘʥʳ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʣʦʯʥʦʩʪʠ ʢʦʨʦʚ ʤʷʩʥʳʭ ʧʦʨʦʜ ʩʢʦʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʛʝʨʝʬʦʨʜʩʢʘʷ ʧʦʨʦʜʘ, ʤʷʩʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ, ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ, ʞʠʚʘʷ ʤʘʩʩʘ 

 

ɺʳʨʘʱʠʚʘʥʠʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ï ʦʜʠʥ 

ʠʟ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʠ ʚ ʤʠʨʝ. ʄʷʩʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ ʠʛʨʘʝʪ 

ʫʥʠʢʘʣʴʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤ ʙʝʣʢʦʤ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ 

ʯʝʣʦʚʝʢʦʤ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʦʪʨʘʩʣʠ. ʆʜʥʘʢʦ 

ʤʠʨʦʚʦʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʩʧʨʦʩʘ ʥʘ ʛʦʚʷʜʠʥʫ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʦʙʲʝʤʝ 

ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʨʘʟʚʠʪʦʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʤʷʩʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ, ʜʦʣʷ ʢʦʪʦʨʦʛʦ ʚ ʦʙʱʝʤ 

ʦʙʲʝʤʝ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 40 ʜʦ 85% [1]. 

ɺʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʡ ʤʷʩʥʦʡ ʩʢʦʪ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʦʙʤʝʥʦʤ ʚʝʱʝʩʪʚ, 

ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʷʜʘ 

ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʩʥʠʞʘʪʴʩʷ 

ʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪʴ ʢ ʠʟʤʝʥʝʥʠʶ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʞʠʚʦʪʥʦʛʦ. ɼʣʷ ʤʷʩʥʦʛʦ 

ʩʢʦʪʘ ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʥʝʢʘʯʝʩʪʚʝʥʥʦʤ 

ʨʘʩʭʦʜʦʚʘʥʠʠ ʢʦʨʤʦʚ ʠ ʩʥʠʞʝʥʠʠ ʤʷʩʥʦʡ ʠ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʤʷʩʥʳʭ ʧʦʨʦʜ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʤʦʣʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʛʣʘʚʥʦʝ 

ʚʥʠʤʘʥʠʝ ʯʘʱʝ ʫʜʝʣʷʝʪʩʷ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʘ ʚʦʧʨʦʩ ʤʦʣʦʯʥʦʩʪʠ ʦʪʦʜʚʠʛʘʝʪʩʷ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ. 

ʈʘʟʚʠʪʠʝ ʪʝʣʝʥʢʘ ʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʞʠʟʥʠ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʤʦʣʦʯʥʦʩʪʠ ʤʘʪʝʨʠ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʠʚʘʝʤʦʛʦ ʤʦʣʦʢʘ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʠʪʘʥʠʷ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʦʩʪʫʧʘʝʪ ʩ ʤʦʣʦʢʦʤ, 

ʦʪʣʠʯʘʶʱʠʤʩʷ ʚʳʩʦʢʠʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚ

ʘʤʠ. 

ɽʩʪʝʩʪʚʝʥʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʤʘʪʝʨʠʥʩʢʦʛʦ 

ʤʦʣʦʢʘ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʷʚʣʷʝʪʩʷ ʦʙ

ʝʩʧʝʯʝʥʠʝ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʢʦʨʤʦʤ 

ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʤʝʩʷʮʝʚ ʞʠʟʥʠ. ʕʪʦ ʥʘʟʥʘʯʝʥʠʝ 

ʦʩʪʘʣʦʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʳʤ ʫ ʤʷʩʥʦʛʦ 

ʩʢʦʪʘ. ʂʦʨʦʚ ʤʷʩʥʳʭ ʧʦʨʦʜ ʥʝ ʜʦʷʪ, ʠʭ 

ʤʦʣʦʢʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʢʦʨʤʣʝʥʠʷ ʪʝʣʷʪ. 

ʄʦʣʦʯʥʦʩʪʴ ʢʦʨʦʚ ʤʷʩʥʳʭ ʧʦʨʦʜ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʝʣʝʢʮʠʦʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʚ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ (ʦʪ 23 ʜʦ 35% ʩʫʤʤʳ ʙʘʣʣʦʚ) 

ʠ ʩʣʫʞʠʪ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ 

ʧʨʠʚʝʩʦʚ ʤʦʣʦʜʥʷʢʘ ʥʘ ʧʦʜʩʦʩʝ. ʇʦʵʪʦʤʫ 

ʤʦʣʦʯʥʦʩʪʴ ʢʦʨʦʚ ʫʩʣʦʚʥʦ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʤʘʩʩʝ 

ʪʝʣʷʪ ʚ 6-8-

ʤʠ ʤʝʩʷʯʥʦʤ ʚʦʟʨʘʩʪʝ ʧʦʩʣʝ ʦʪʲʝʤʘ ʠʭ ʦʪ ʤʘʪʝʨʝʡ 

[2, ʩ. 366]. 

ʀʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʦʣʝʟʥʳʭ ʢʘʯʝʩʪʚ ʢʦʨʦʚ ʛʝʨʝʬʦʨʜʩʢʦʡ ʧʦʨʦʜʳ ʧʦ 

ʞʠʚʦʡ ʤʘʩʩʝ ʪʝʣʷʪ ʚ ʚʦʟʨʘʩʪʝ 205 ʜʥʝʡ ʠ ʛʦʜʦʚʦʡ 

ʧʦʪʨʝʙʥʦʩʪʠ ʢʦʨʦʚ ʚ ʢʦʨʤʘʭ ʧʨʠ I, II ʠ III ʦʪʝʣʘʭ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʞʠʚʦʡ ʤʘʩʩʳ [3]. 

ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʞʠʚʦʡ ʤʘʩʩʳ ʪʝʣʝʥʢʘ 

ʜʘʥʥʦʡ ʢʦʨʦʚʳ ʚ ʧʦʜʩʦʩʥʳʡ ʧʝʨʠʦʜ ʦʪ ʨʦʞʜʝʥʠʷ ʜ

ʦ ʦʪʝ̡ʤʘ. ʉʥʘʯʘʣʘ, ʫʟʥʘʶʪ ʞʠʚʫʶ ʤʘʩʩʫ ʪʝʣʷʪ ʧʨʠ 

ʨʦʞʜʝʥʠʠ, ʜʘʣʝʝ ʝʞʝʤʝʩʷʯʥʦ ʠ ʧʨʠ ʦʪʲʝʤʝ ʦʪ ʤʘʪʝ

ʨʠ. 

ʄʦʣʦʯʥʦʩʪʴ ʢʦʨʦʚ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ ʧʨʠʧʣʦʜʘ ʧʨʠ 

ʦʪʲʝʤʝ ʚ ʩʪʘʥʜʘʨʪʥʦʤ 

ʚʦʟʨʘʩʪʝ 205 ʜʥʝʡ ʚʳʯʠʩʣʷʶʪ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤ

ʫʣʝ:

 

 
 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʨʝʬʦʨʜʩʢʦʡ 

ʧʦʨʦʜʳ ʚ ʉʝʚʝʨʥʦʤ ɿʘʫʨʘʣʴʝ, ʟʘ ʣʘʢʪʘʮʠʶ ʧʦʣʫʯʘʝʪ 

1194 ʢʛ ʤʦʣʦʢʘ. ɺ ʩʨʝʜʥʝʤ, ʚ ʧʝʨʝʨʘʩʯʝʪʳ ʥʘ ʜʥʠ 

ʚʳʭʦʜʠʪ ʙʦʣʝʝ 4 ʢʛ ʤʦʣʦʢʘ. ʃʘʢʪʘʮʠʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ ʯʝʪʚʝʨʪʦʛʦ ʤʝʩʷʮʘ, ʚ ʧʠʢ 

ʣʘʢʪʘʮʠʠ ʜʦʭʦʜʠʪ ʜʦ 7 ʢʛ ʤʦʣʦʢʘ [4, ʩ. 57]. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ ʢʦʨʦʚ ʛʝʨʝʬʦʨʜʩʢʦʡ 

ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1.  
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ʊʘʙʣʠʮʘ 1 

ʍʀʄʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ʄʆʃʆʂɸ ʂʆʈʆɺ ɻɽʈɽʌʆʈɼʉʂʆʁ ʇʆʈʆɼʓ 

ʉʦʩʪʘʚ ʤʦʣʦʢʘ ʇʦʢʘʟʘʪʝʣʴ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, % 4,30 Ñ 0,17 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ, % 3,65 Ñ 0,05 

ʄʦʣʦʯʥʳʡ ʩʘʭʘʨ, % 4,52 Ñ 0,02 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ, % 12,99 Ñ 0,18 

ʉʆʄʆ 8,69 Ñ 0,03 

ɿʦʣʘ, % 0,70 Ñ 0,01 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ 

1 ʢʛ ʤʦʣʦʢʘ, ɼʞ 
3103,80 Ñ 74,20 

ʋʚʝʣʠʯʝʥʠʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʤʷʩʥʳʭ ʢʦʨʦʚ ʩʣʝʜʫʝʪ ʚʝʩʪʠ ʜʦ ʪʘʢʦʛʦ ʧʨʝʜʝʣʘ, 

ʯʪʦʙʳ ʪʝʣʷʪʘ ʢ ʢʦʥʮʫ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ ʠʤʝʣʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʯʴ ʞʠʚʦʡ ʤʘʩʩʳ ʚ 300 ʢʛ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʩʨʘʟʫ ʞʝ ʤʦʣʦʜʥʷʢ, ʥʝ ʧʨʠʛʦʜʥʳʡ ʜʣʷ 

ʨʝʤʦʥʪʘ, ʨʝʘʣʠʟʦʚʘʪʴ ʥʘ ʤʷʩʦ, ʘ ʨʝʤʦʥʪʥʳʡ 

ʤʦʣʦʜʥʷʢ ʧʫʩʢʘʪʴ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʟʨʝʣʦʩʪʴ ʫ ʪʝʣʦʢ, ʜʦʩʪʠʛʰʠʭ 16-

18-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʦʙʫʩʣʦʚʣʝʥʘ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʞʠʚʦʡ ʤʘʩʩʦʡ 350-380 ʢʛ. ɸ ʝʩʣʠ ʪʝʣʢʠ ʠ 

ʙʳʯʢʠ ʙʫʜʫʪ ʠʤʝʪʴ ʞʠʚʫʶ ʤʘʩʩʫ ʚ 8-ʤʝʩʷʯʥʦʤ 

ʚʦʟʨʘʩʪʝ 400 ʢʛ, ʪʦ ʠʭ ʚʧʦʣʥʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʢʘʢ ʧʦʣʦʚʘʷ ʟʨʝʣʦʩʪʴ ʫ 

ʥʠʭ ʥʘʩʪʫʧʘʝʪ ʚ ʚʦʟʨʘʩʪʝ 6-9 ʤʝʩʷʮʝʚ. 

ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʦʪʙʦʨ ʠ ʧʦʜʙʦʨ ʧʘʨ ʧʦ 

ʤʦʣʦʯʥʦʩʪʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʩʪʘʜʘ ʩ 

ʫʩʪʦʡʯʠʚʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴʶ ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ. 

ʇʨʠ ʵʪʦʤ ʫ ʤʷʩʥʦʡ ʢʦʨʦʚʳ ʜʦʣʞʥʘ ʩʦʯʝʪʘʪʴʩʷ 

ʤʦʣʦʯʥʦʩʪʴ ʩ ʤʷʩʥʦʩʪʴʶ. ʏʨʝʟʤʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʤʦʣʦʯʥʦʩʪʠ ʢʦʨʦʚ ʥʝ ʙʫʜʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ: ʚ 

ʰʦʨʪʛʦʨʥʩʢʦʡ, ʰʘʨʦʣʝʟʩʢʦʡ, ʛʝʨʝʬʦʨʜʩʢʦʡ 

ʧʦʨʦʜʘʭ ʪʝʣʷʪʘ ʩ ʞʠʚʦʡ ʤʘʩʩʦʡ ʧʨʠ ʦʪʲʝʤʝ 300-350 

ʢʛ - ʥʝ ʨʝʜʢʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʪʙʦʨ ʢʦʨʦʚ ʧʦ 

ʤʦʣʦʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʘʪʦʯʥʦʛʦ 

ʧʦʛʦʣʦʚʴʷ ʤʷʩʥʦʛʦ ʩʢʦʪʘ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1 ʃʘʪʳʰʝʚ ʅ. ɸʛʨʘʨʥʳʝ ʥʦʚʦʩʪʠ, ʟʝʨʥʦʚʦʡ 

ʨʳʥʦʢ, ʟʝʤʣʝʜʝʣʠʝ, ʘʛʨʦ-ʪʝʭʥʦʣʦʛʠʠ, 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ, 

ʩʝʣʴʭʦʟʧʝʨʝʨʘʙʦʪʢʘ, ʚʦ-ʧʨʦʩʳ ʠ ʦʪʚʝʪʳ ʧʦ 

ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ // ʄʷʩʥʦʡ ʪʨʘʥʟʠʪ . 

(http://agrosektor.kz/livestock/myasnojtranzit.html 

1/6) 

2 ʄʘʢʘʝʚ ʐ.ɸ., ʂʘʶʤʦʚ ʌ.ɻ., ʅʘʩʘʤʙʘʝʚ 
ɽ.ɻ. ʂʘʟʘʭʩʢʠʡ ʙʝʣʦʛʦʣʦʚʳʡ ʩʢʦʪ ʠ ʝʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ. ʅʘʫʯʥʦʝ ʠʟʜʘʥʠʝ. - ʄ.: 

ɺʝʩʪʥʠʢ ʈɸʉʍʅ, 2005. - 336 ʩ. 

3 ʇʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ2501213 ʦʪ 

20.12.2013. ʉʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʢʘʯʝʩʪʚ ʢʦʨʦʚ ʤʷʩʥʳʭ 

ʧʦʨʦʜ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

4 ɹʘʭʘʨʝʚ ɸ.ɸ. ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ 
ʩʦʩʪʘʚ ʤʦʣʦʢʘ ʢʦʨʦʚ-ʧʝʨʚʦʪʝʣʦʢ ʤʷʩʥʳʭ ʧʦʨʦʜ / 

ɸʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʈʦʩʩʠʠ. ï 2012. ï 

57-59 
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ʈʘʙʙʘʥʠ ɻ.ɸ. 

ʤʘʛʠʩʪʨʘʥʪ 2 ʢʫʨʩʘ 

ʉʘʛʠʥʙʘʝʚʘ ʄ.ɹ. 

ʢ.ʩ-ʭ.ʥ. ʢʘʬʝʜʨʘ 

çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘè 

ʂɸʊʋ ʠʤ.ʉ.ʉʝʡʬʫʣʣʠʥʘ 

ʛ. ʅʫʨ-ʉʫʣʪʘʥ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ   

 

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʎʓʇʃʗʊ-ɹʈʆʁʃɽʈʆɺ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʇʃʆʊʅʆʉʊʀ ʇʆʉɸɼʂʀ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʳʨʘʱʠʚʘʥʠʷ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ 

çɸʨʙʦʨ ɸʡʢʨʝʩè ʟʘ 34 ʜʥʷ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ. ʃʫʯʰʠʤ ʫʨʦʚʥʝʤ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ, ʚʳʨʘʱʝʥʥʳʝ ʚ ʛʨʫʧʧʝ ʩ ʥʘʠʤʝʥʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ ï 

25ʛʦʣ/ʤĮ. ʊʘʢʞʝ ʧʨʠ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʫ ʛʨʫʧʧʳ ʧʪʠʮʳ ʥʘʙʣʶʜʘʣʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʩʦʭʨʘʥʥʦʩʪʠ 95,9%, ʯʪʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ I ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ ʥʘ 0,4 %, ʩʦ II  - 4,5% ʠ III  ï 

11,2%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʳʧʣʷʪʘ-ʙʨʦʡʣʝʨʳ, ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ, ʩʨʦʢ ʚʳʨʘʱʠʚʘʥʠʷ, ʩʦʭʨʘʥʥʦʩʪʴ, 

ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ. 

ɺʚʝʜʝʥʠʝ. ɺʘʞʥʘʷ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʥʘʩʝʣʝʥʠʷ ʧʦʣʥʦʮʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ 

ʧʨʠʥʘʜʣʝʞʠʪ ʧʪʠʮʝʚʦʜʩʪʚʫ, ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, 

ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ. ɼʦʩʪʘʪʦʯʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʠʮ ʠ ʤʷʩʘ ʧʪʠʮʳ ʚ ʤʠʨʝ 

ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 2-3 % [1, ʩ. 50-53].  

ɺʝʜʫʱʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʷʩʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʚʳʨʘʱʠʚʘʥʠʝ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ. 

ɹʨʦʡʣʝʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ ʠ ʚ 
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ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʚ ʤʠʨʦʚʦʤ 

ʦʙʲʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ ʧʦʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʚʠʥʠʥʳ. ʇʦ ʜʘʥʥʳʤ ʌɸʆ, ʚ ʦʙʱʝʤʠʨʦʚʦʤ ʙʘʣʘʥʩʝ 

ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚʩʝʭ ʚʠʜʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ ʜʦʣʶ ʤʷʩʘ 

ʧʪʠʮʳ ʧʨʠʭʦʜʠʪʩʷ 32% [2, ʩ. 343].  

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʙʨʦʡʣʝʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʚʳʭʦʜʘ ʧʨʦʜʫʢʮʠʠ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʧʪʠʯʥʠʢʘ 

ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʪʨʫʜʘ ʠ ʩʨʝʜʩʪʚ [3, ʩ. 45-

49].  

ʈʝʰʝʥʠʶ ʵʪʦʡ ʟʘʜʘʯʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʭʦʜ 

ʙʨʦʡʣʝʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʢʨʦʩʩʳ ʧʪʠʮʳ, ʧʝʨʝʭʦʜ ʩ 

ʥʘʧʦʣʴʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʢ ʢʣʝʪʦʯʥʦʤʫ, 

ʪʱʘʪʝʣʴʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʨʝʞʠʤʘ 

ʢʦʨʤʣʝʥʠʷ ʠ ʧʦʝʥʠʷ, ʧʦʜʜʝʨʞʘʥʠʝ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ 

ʧʨʝʜʝʣʘʭ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʥʦʨʤ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʘʮʠʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ 

ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

ʇʨʠ ʙʳʩʪʨʳʭ ʪʝʤʧʘʭ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ, ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʢʨʦʩʩʦʚ ʠ ʚʚʝʜʝʥʠʷ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʪʠʮʝʚʦʜʩʪʚʦ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ 

ʥʦʚʳʭ ʧʨʠʝʤʦʚ ʠ ʤʝʪʦʜʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʧʪʠʮʳ. ʋʩʧʝʭ ʚʳʨʘʱʠʚʘʥʠʷ ʙʨʦʡʣʝʨʦʚ 

ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʠ ʦʪ ʧʨʘʚʠʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʘʜʢʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʦʱʘʜʝʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʨʦʤʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʪʠʮʳ. 

ʅʝʚʝʨʥʦ ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʟʘʙʦʣʝʚʘʥʠʶ ʥʦʛ, ʨʘʩʢʣʝʚʫ ʠ 

ʧʦʚʳʰʝʥʥʦʤʫ ʧʘʜʝʞʫ. ʂ ʪʦʤʫ ʞʝ, ʙʫʜʝʪ 

ʥʘʨʫʰʘʪʴʩʷ ʮʝʣʦʩʪʥʦʩʪʴ ʧʦʜʩʪʠʣʢʠ [4, ʩ. 337-340].  

ʇʣʦʱʘʜʴ, ʪʨʝʙʫʝʤʘʷ ʜʣʷ ʢʘʞʜʦʡ ʧʪʠʮʳ, 

ʟʘʚʠʩʠʪ ʦʪ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʨʦʚ: 

Å ʋʙʦʡʥʘʷ ʞʠʚʘʷ ʤʘʩʩʘ ʠ ʚʦʟʨʘʩʪ ʟʘʙʦʷ.  

Å ʂʣʠʤʘʪ ʠ ʩʝʟʦʥ ʛʦʜʘ.  

Å ʊʠʧ ʧʪʠʯʥʠʢʘ ʠ ʩʠʩʪʝʤʘ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

Å ʈʝʛʠʦʥʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ.  

Å ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʢʘʯʝʩʪʚʫ 

ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ [5]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ 

ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çɸʨʙʘʨ ɸʡʢʨʝʩè.  

ʋʩʣʦʚʠʷ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʧʪʠʮʝʬʘʙʨʠʢʝ ʚ 

ɸʢʤʦʣʠʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʛʦʣʦʚʴʝ ʮʳʧʣʷʪ-

ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çɸʨʙʦʨ ɸʡʢʨʝʩè. ɺʩʝ 

ʠʩʩʣʝʜʫʝʤʳʝ ʛʨʫʧʧʳ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʤʝʪʦʜʦʤ 

ʧʘʨ-ʘʥʘʣʦʛʦʚ (1 ʢʦʥʪʨʦʣʴʥʘʷ ʠ 3 ʦʧʳʪʥʳʭ ʛʨʫʧʧ). 

ʇʣʦʱʘʜʴ ʢʣʝʪʢʠ ʩʦʩʪʘʚʠʣʘ 1,98 ʤĮ. ɺ ʧʝʨʚʦʤ 

ʚʘʨʠʘʥʪʝ ʧʪʠʮʘ ʩʦʜʝʨʞʘʣʘʩʴ ʧʨʠ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʘʜʢʠ 25 ʛʦʣ/ʤĮ, ʚ I ʦʧʳʪʥʦʡ - 27 ʛʦʣ/ʤĮ., ʚʦ II  - 29 

ʛʦʣ/ʤĮ, ʚ III  - 31 ʛʦʣ/ʤĮ. 

ɺʩʝ ʧʦʛʦʣʦʚʴʝ ʧʪʠʮʳ ʩʦʜʝʨʞʘʣʦʩʴ ʚ 

ʢʣʝʪʦʯʥʳʭ ʙʘʪʘʨʝʷʭ ʩʠʩʪʝʤʳ Big Dutchman. 

ʇʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʜʣʷ ʧʪʠʮʳ 

ʧʦʜʜʝʨʞʠʚʘʣʠʩʴ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʨʝʛʣʘʤʝʥʪʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɾʠʚʘʷ ʤʘʩʩʘ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ï ʵʪʦ ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, 

ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʳʭ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʩʳ ʧʨʠʨʦʱʝʥʥʦʡ ʟʘ 

ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʝʨʠʦʜ ʩʫʜʷʪ ʦ ʩʢʦʨʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʞʠʚʦʪʥʳʭ, ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠʭ ʚʳʨʘʱʠʚʘʥʠʷ ʠ 

ʦʪʢʦʨʤʘ. ʊʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʞʠʚʦʡ ʤʘʩʩʝ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʚʘʨʠʘʮʠʠ (CV%) ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʘʜʘ 

ʥʝʦʙʭʦʜʠʤʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʫʙʦʡʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦʡ ʫʙʦʡʥʦʡ 

ʤʘʩʩʳ.  

ʊʘʙʣʠʮʘ 1 

ɼʀʅɸʄʀʂɸ ɾʀɺʆʁ ʄɸʉʉʓ ʎʓʇʃʗʊ-ɹʈʆʁʃɽʈʆɺ 

ɻʨʫʧʧʳ 

ʇʣʦʪʥʦʩʪʴ 

ʧʦʩʘʜʢʠ, 

ʛʦʣ/ʤĮ 

ɺʦʟʨʘʩʪ, ʩʫʪ. 

10 20 30 34 

ʂʦʥʪʨʦʣʴʥʘʷ  25 247,7Ñ10,5 763,5Ñ48,4 1659Ñ102,5 1990Ñ39 

ʆʧʳʪʥʘʷ I 27 251,2Ñ13,7 774,1Ñ70,3 1652,4Ñ120,5 1947Ñ61 

ʆʧʳʪʥʘʷ II 29  241,1Ñ10,5 741Ñ44,6 1568Ñ90,7 1924,7Ñ50 

ʆʧʳʪʥʘʷ III 31 242,3Ñ11,8 762,8Ñ44,3 1549,7Ñ102,5 1896Ñ73 

ʅʘ ʦʩʥʦʚʘʥʠʡ ʝʞʝʥʝʜʝʣʴʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ 

ʚʟʚʝʰʠʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʊʘʢ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʝʜʫʙʦʡʥʦʛʦ ʚʝʩʘ 

ʥʘʙʣʶʜʘʣʩʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 1990 ʛʨʘʤʤ, 

ʥʘʠʤʝʥʴʰʠʡ ʚʝʩ ʧʦʢʘʟʘʣʘ 3 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ, ʛʜʝ ʚʝʩ 

ʙʨʦʡʣʝʨʦʚ ʩʦʩʪʘʚʠʣ 1896 ʛʨʘʤʤ, ʯʪʦ ʥʘ 1,86% ʥʠʞʝ 

ʥʦʨʤʳ. 
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ʊʘʙʣʠʮʘ 2 

ɿʆʆʊɽʍʅʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʎʓʇʃʗʊ-ɹʈʆʁʃɽʈʆɺ ɿɸ ʇɽʈʀʆɼ  

ʇʈʆɺɽɼɽʅʀʗ ʆʇʓʊɸ 

ʇʦʢʘʟʘʪʝʣʠ ɽʜ. ʠʟʤ. 

ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʆʧʳʪʥʘʷ 

I II  III  

ʇʦʛʦʣʦʚʴʝ ʥʘ ʥʘʯʘʣʦ 

ʦʧʳʪʘ 
ʛʦʣ. 98 108 116 124 

ʇʦʛʦʣʦʚʴʝ ʥʘ ʢʦʥʝʮ 

ʦʧʳʪʘ 
ʛʦʣ. 94 103 106 105 

ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ ʛ 1948 1905 1883 1854 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʧʨʠʨʦʩʪ 
ʛ 57,3 56 55,4 54,5 

ʉʦʭʨʘʥʥʦʩʪʴ % 95,9 95,3 91,4 84,7 

 

ɿʦʦʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2, ʠʟ 

ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʘʙʩʦʣʶʪʥʳʡ 

ʧʨʠʨʦʩʪ ʧʦʣʫʯʝʥ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ - 1948 ʛ ʧʨʠ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʤ ʧʨʠʨʦʩʪʝ 57,3 ʛ. ɺ III  ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʙʳʣ ʥʝʩʢʦʣʴʢʦ 

ʤʝʥʴʰʝ ï 54,5 ʛ.  

ʉʦʭʨʘʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʟʦʦʪʝʭʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʳʨʘʱʠʚʘʥʠʷ ʧʪʠʮʳ: ʧʨʦʬʠʣʘʢʪʠʢʘ, 

ʚʘʢʮʠʥʘʮʠʷ, ʧʦʣʥʦʮʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ, ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʤʠʢʨʦʢʣʠʤʘʪ, ʢʚʘʣʠʬʠʢʘʮʠʷ 

ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʭʦʟʷʡʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ɹʦʣʴʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʧʝʨʚʦʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 95,9 %, ʯʪʦ ʚʳʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ I ʦʧʳʪʥʦʡ ʥʘ 0,4%, ʩʦ II  - 4,5% ʠ III  ï 

11,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʩʦʭʨʘʥʥʦʩʪʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʫʤʝʥʴʰʝʥʠʠ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʥʘ 

ʬʦʥʝ ʧʦʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʛʦʣʦʚʴʷ. 

ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʣʦʱʘʜʠ ʥʘ ʦʜʥʫ 

ʛʦʣʦʚʫ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʴʰʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʷʝʪʩʷ ʫʛʥʝʪʝʥʠʝ ʧʪʠʮʝʡ 

ʜʨʫʛ ʜʨʫʛʘ. 

 

 
 

ɺʳʚʦʜʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʪʠʮʝʬʘʙʨʠʢʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ 

ʦʧʪʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʮʳʧʣʷʪ-ʙʨʦʣʝʨʦʚ 

ʢʨʦʩʩʘ çɸʨʙʦʨ ɸʡʢʨʝʩè. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʙʨʦʡʣʝʨʦʚ ʚ ʢʣʝʪʦʯʥʳʭ ʙʘʪʘʨʝʷʭ ʩ ʧʣʦʪʥʦʩʪʴʶ 

ʧʦʩʘʜʢʠ 25-31 ʛʦʣ/ʤĮ ʧʣʦʱʘʜʠ ʧʦʣʘ ʢʣʝʪʢʠ ʜʦ 34-

ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ 

ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʜʦ 25 ʛʦʣ/ʤĮ, 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʧʪʠʮʫ ʞʠʚʦʡ ʤʘʩʩʳ 1990 ʛ, ʯʪʦ 

ʥʘ 3% ʚʳʰʝ ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʙʩʦʣʶʪʥʦʛʦ 

ʧʨʠʨʦʩʪʘ ʧʦʣʫʯʝʥʳ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʨʠ 

ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ 25 ʛʦʣ/ʤĮ, ʤʝʥʴʰʝ ʥʘ 4,8 % 

ʧʦʢʘʟʘʣʘ III  ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ 

31 ʛʦʣ/ʤĮ. 
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ɹʦʣɹh ʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 95,9 %, ʯʪʦ ʥʘ 4,5% -11,2% 

ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ II  ʠ III  ʦʧʳʪʥʳʭ ʛʨʫʧʧ. 
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ȾȱɁȹȴɃȱȽȶȴȱ ȹȬȿȶȴ 
 

ɸʣʴ ɻʙʫʨʠ ɿʘʠʜʫʥ ʍʘʣʘʬ ʄʘʭʤʫʜ 

ʄʘʛʠʩʪʨʘʥʪ 

ʂɻʕʋ 

ʛ.ʂʘʟʘʥʴ , ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅɸʗ ʉʀʉʊɽʄɸ ʆʈʀɽʅʊʀʈʆɺɸʅʀʗ 

ʉʆʃʅɽʏʅʓʍʌʆʊʆʕʃɽʂʊʈʀʏɽʉʂʀʍ ʇɸʅɽʃɽʁʉʎɽʃʔʖ 

ʇʆɺʓʐɽʅʀʗʇʈʆɼʋʂʊʀɺʅʆʉʊʀ (ʂʇɼ) 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʢʦʥʪʨʦʣʷ ʩʠʩʪʝʤʳ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʩ ʜʚʫʤʷ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʜʣʷ 

ʩʪʨʘʥ ɹʣʠʞʥʝʛʦ ʚʦʩʪʦʢʘ, ʛʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʧʦʚʳʰʝʥʘ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʙʦʣʝʝ ʩʦʨʦʢʘ ʧʨʦʮʝʥʪʦʚ ʚʩʝʡ ʵʥʝʨʛʠʠ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʧʘʥʝʣʷʤʠ, 

ʤʝʪʦʜʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʣʠʮʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʥʝʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʩʦʣʥʮʫ. ʀʤʝʥʥʦ ʪʘʢʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʪʝʨʷʝʪʩʷ ʚ ʧʘʥʝʣʷʭ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ ʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ ʧʦʨʷʜʢʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʬʦʪʦʵʣʝʤʝʥʪʦʚ ʥʘ ʧʘʥʝʣʠ.  

 

ɺɺɽɼɽʅʀɽ  

ʅʘʩʝʣʝʥʠʝ ɿʝʤʣʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʘʞʜʳʡ ʜʝʥʴ 

ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʵʥʝʨʛʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʣʘʚʥʳʡ ʠʩʪʦʯʥʠʢ 

ʵʥʝʨʛʠʠ ï ʥʝʬʪʴ, ʤʦʞʝʪ ʟʘʢʦʥʯʠʪʴʩʷ ʚ ʪʝʯʝʥʠʠ 

ʩʣʝʜʫʶʱʠʭ ʩʪʘ ʣʝʪ, ʯʪʦ ʤʦʞʝʪ ʦʙʝʨʥʫʪʴʩʷ 

ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʚʦʧʨʦʩʝ ʦʙʝʩʧʝʯʝʥʠʷ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘʜʝʞʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʨʝʩʫʨʩʦʤ. ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʥʠʞʝʥʠʷ ʪʝʢʫʱʠʭ ʨʘʩʭʦʜʦʚ ʚ 

ʮʝʣʷʭ ʦʙʥʦʚʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ɺ 

ʪʝʧʣʳʭ ʩʪʨʘʥʘʭ, ʚ ʪʘʢʠʭ ʢʘʢ ʇʘʣʝʩʪʠʥʘ, ɽʛʠʧʝʪ ʠ 

ʀʦʨʜʘʥʠʷ, ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ɺ 

ʦʩʥʦʚʥʦʤ, ʥʘ ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʣʠʥʥʳʝ ʩʦʣʥʝʯʥʳʝ ʜʥʠ ʚ ʪʝʯʝʥʠʠ ʙʦʣʝʝ ʯʝʤ ʜʝʩʷʪʠ 

ʤʝʩʷʮʝʚ ʠ ʤʝʩʪʘʤʠ ʦʙʣʘʯʥʳʤ ʥʝʙʦʤ ʚ ʪʝʯʝʥʠʝ 

ʦʩʪʘʚʰʠʭʩʷ ʜʚʫʭ ʤʝʩʷʮʝʚ. ʆʩʦʙʝʥʥʦ ʚ ʶʞʥʳʭ 

ʩʪʨʘʥʘʭ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʧʫʩʪʳʥʠ, ʠʤʝʝʪʩʷ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ɹʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ 

ʤʥʦʛʦ ʧʨʦʝʢʪʦʚ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʣʥʝʯʥʳʭ 

ʙʘʪʘʨʝʡ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʭ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ, ʥʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʧʨʦʝʢʪʦʚ ʥʝ ʫʯʠʪʳʚʘʣʠ 

ʨʘʟʣʠʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʉʦʣʥʮʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʧʘʥʝʣʷʤ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤ ʚ ʥʝʧʦʜʚʠʞʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ, ʩʦʙʠʨʘʝʤʦʡ ʧʘʥʝʣʴʶ. ʈʠʩʫʥʦʢ 1 

ʧʦʢʘʟʳʚʘʝʪ ʢʨʠʚʫʶ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʠʟʣʫʯʝʥʠʝʤ 

ʉʦʣʥʮʘ ʠ ʫʛʣʦʤ ʩʦʣʥʝʯʥʦʛʦ ʧʘʜʝʥʠʷ [1]. 

ʊʘʢ ʢʘʢ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʩ: ʩ ʢʘʢʠʤ ʥʘʢʣʦʥʦʤ 

ʧʘʜʘʶʪ ʣʫʯʠ ʉʦʣʥʮʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ 

ʙʘʪʘʨʝʠ, ʥʝʦʙʭʦʜʠʤʦ ʙʨʘʪʴ ʚ ʨʘʩʯʝʪ ʩʪʝʧʝʥʴ 

ʥʘʢʣʦʥʘ ʤʝʞʜʫ -90Á ʧʨʠ ʚʦʩʭʦʜʝ, +90Á ʧʨʠ ʟʘʢʘʪʝ ʠ 

0Á ʚ ʧʦʣʜʝʥʴ. ʆʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 

0% ʧʨʠ ʚʦʩʭʦʜʝ ʠ ʟʘʢʘʪʝ ʠ 100% ʚ ʧʦʣʜʝʥʴ. ʊʘʢʘʷ 

ʨʘʟʥʠʮʘ ʚ ʢʦʣʠʯʝʩʪʚʝ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚʝʜʝʪ ʢ 

ʧʦʪʝʨʝ ʙʦʣʝʝ 40% ʩʦʙʠʨʘʝʤʦʡ ʵʥʝʨʛʠʠ ʩʦʣʥʝʯʥʦʡ 

ʙʘʪʘʨʝʝʡ. 

ʈʠʩʫʥʦʢ 2 ʧʦʢʘʟʳʚʘʝʪ ʧʫʪʴ ʉʦʣʥʮʘ ʚ 

ʀʝʨʫʩʘʣʠʤʝ ʥʘ ʰʠʨʦʪʝ 31Á [1]. ʇʦ ʵʪʦʤʫ ʨʠʩʫʥʢʫ 

ʢʘʞʜʳʡ ʤʦʞʝʪ ʫʚʠʜʝʪʴ ʪʦʯʥʦʝ ʥʘʭʦʞʜʝʥʠʝ ʉʦʣʥʮʘ 

ʚ ʪʦʪ ʠʣʠ ʠʥʦʡ ʤʝʩʷʮ ʠ ʚ ʪʦ ʠʣʠ ʠʥʦʝ ʚʨʝʤʷ ʜʥʷ. 

ʅʘʭʦʞʜʝʥʠʝ ʉʦʣʥʮʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʫʛʣʘʤʠ ʧʦ 

ʩʬʝʨʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ; ʫʛʦʣ ʚʳʩʦʪʳ ʷʚʣʷʝʪʩʷ 

ʫʛʣʦʤ ʉʦʣʥʮʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ 

ʥʘʭʦʜʠʪʩʷ ʉʦʣʥʮʝ, ʠ ʫʛʦʣ ʘʟʠʤʫʪʘ, ʷʚʣʷʶʱʠʡʩʷ 

ʫʛʣʦʤ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʧʦʣʦʞʝʥʠʷ ʉʦʣʥʮʘ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ɼʘʥʥʳʝ ʜʚʘ ʫʛʣʘ ʤʳ 

ʨʘʩʩʤʦʪʨʠʤ ʜʘʣʝʝ ʚ ʨʘʙʦʪʝ. 
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ʋʛʦʣ ʧʘʜʝʥʠʷ ʉʦʣʥʮʘ 
ʈʠʩʫʥʦʢ 1: ʉʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʚʠʜʝ ʬʫʥʢʮʠʠ ʫʛʣʘ ʧʘʜʝʥʠʷ ʉʦʣʥʮʘ 

 

 
ʈʠʩʫʥʦʢ 2: ʇʫʪʴ ʉʦʣʥʮʘ ʚ ʀʝʨʫʩʘʣʠʤʝ (ʐʠʨʦʪʘ 31Á)[1] 

 

ʈʘʥʝʝ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʘʥʠʡ ʫʞʝ ʨʘʙʦʪʘʣʠ ʥʘʜ 

ʧʨʦʙʣʝʤʦʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʫʪʝʤ ʉʦʣʥʮʘ, ʯʪʦʙʳ 

ʫʣʫʯʰʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʥʝʨʛʦʚʳʜʘʯʠ. ɸʣʘʥ 

ʅʠʢʦʣʘʩ ʨʘʟʨʘʙʦʪʘʣ ʩʦʣʥʝʯʥʫʶ ʙʘʪʘʨʝʶ, 

ʨʘʙʦʪʘʶʱʫʶ ʧʨʠ ʦʜʥʦʤ ʫʛʣʝ ʧʦʚʦʨʦʪʘ. ɼʘʥʥʘʷ 

ʩʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʧʦʚʦʨʘʯʠʚʘʶʱʠʭʩʷ ʦʪʨʘʞʘʶʱʠʭ ʟʝʨʢʘʣ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʛʣʘ ʘʟʠʤʫʪʘ, 

ʥʦ ʙʘʪʘʨʝʷ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʛʣʘ 

ʚʳʩʦʪʳ [2]. ʂʦʭʣʝʨ ʚ ʩʩʳʣʢʝ [3] ʠʟʫʯʘʣ ʨʘʟʥʠʮʫ 

ʤʝʞʜʫ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʠ ʧʦʜʚʠʞʥʦʡ 

ʫʩʪʘʥʦʚʢʦʡ ʙʘʪʘʨʝʠ, ʢʦʪʦʨʘʷ ʩʣʝʜʫʝʪ ʟʘ ʉʦʣʥʮʝʤ, 

ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʢʨʳʰ. ɸʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʪʨʠ 

ʨʘʟʥʳʝ ʩʠʩʪʝʤʳ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ. ʇʝʨʚʘʷ 

ʩʠʩʪʝʤʘ ʥʘʟʳʚʘʝʪʩʷ ʕɻʀʉ ʠ ʚʨʘʱʘʝʪʩʷ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʥʘ 180Á ʠ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʥʘ 65Á ʩ ʧʦʤʦʱʴʶ 

ʥʘʢʣʦʥʝʥʥʳʭ ʨʦʪʦʨʦʚ. ɺʪʦʨʘʷ ʩʠʩʪʝʤʘ ʥʘʟʳʚʘʝʪʩʷ 

ɸʃʊʕʂ ʠ ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʦʩʠ, ʥʘʢʣʦʥʝʥʥʦʡ ʥʘ 

ʩʝʚʝʨ ʠʣʠ ʶʛ ʩ ʨʘʜʠʫʩʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘ ʦʪ 

54Á ʩ ʚʦʩʪʦʢʘ ʜʦ 54Á ʥʘ ʟʘʧʘʜ ʠ ʫʛʣʦʤ ʬʠʢʩʘʮʠʠ 30Á. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʪʝʧʣʦ-ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ 

ʠʣʠ ʤʝʪʦʜ ʩʠʣʳ ʧʨʠʪʷʞʝʥʠʷ ʧʨʠ ʞʠʜʢʦʩʪʠ ʩ ʥʠʟʢʦʡ 

ʪʦʯʢʦʡ ʟʘʢʠʧʘʥʠʷ, ʞʠʜʢʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʜʚʫʭ 
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ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʨʝʟʝʨʚʫʘʨʘʭ. ʊʨʝʪʴʷ 

ʩʠʩʪʝʤʘ ʥʘʟʳʚʘʝʪʩʷ ʊʈʕʂʉʃ. ɼʣʷ ʨʘʙʦʪʳ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʯʪʦʙʳ 

ʧʨʠʚʦʜʠʪʴ ʚ ʜʝʡʩʪʚʠʝ ʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

ɼʚʠʛʘʪʝʣʴ ʚʨʘʱʘʝʪ ʩʠʩʪʝʤʫ ʠ ʟʘʥʠʤʘʝʪ ʧʨʠʤʝʨʥʦ 

1% ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ. ʇʘʥʝʣʠ 

ʚʨʘʱʘʶʪʩʷ ʥʘ 120Á. ʇʝʪʝʨʩʦʥ ʚ ʩʩʳʣʢʝ [4] 

ʩʧʨʦʝʢʪʠʨʦʚʘʣ ʜʚʫʭʦʩʝʚʫʶ ʫʩʪʘʥʦʚʢʫ ʩʦʣʥʝʯʥʦʡ 

ʙʘʪʘʨʝʠ ʩ ʰʘʛʦʚʳʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʜʣʷ 

ʧʦʚʦʨʦʪʦʚ ʧʦ ʘʟʠʤʫʪʫ ʠ ʫʛʣʫ ʚʳʩʦʪʳ. ʂʦʥʪʨʦʣʴ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʤʝʥʦʡ ʦʢʨʫʞʥʦʩʪʠ. ʋʠʪʪʝʡʢʝʨ ʚ 

ʩʩʳʣʢʝ [5] ʠʩʩʣʝʜʫʝʪ ʥʦʚʳʡ ʧʨʦʝʢʪ ʧʦʣʷʨʥʦʛʦ 

ʚʝʟʜʝʭʦʜʘ, ʦʩʥʘʱʝʥʥʦʛʦ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʝʡ, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʨʦʪʦʪʠʧʦʤ ʨʦʙʦʪʘ ɻʠʧʝʨʠʦʥ. 

ɻʠʧʝʨʠʦʥ ʦʟʥʘʯʘʝʪ çʉʣʝʜʫʶʱʠʡ ʟʘ ʉʦʣʥʮʝʤè ʚ 

ʧʝʨʝʚʦʜʝ ʩ ʛʨʝʯʝʩʢʦʛʦ ʷʟʳʢʘ. ɺ ʩʩʳʣʢʝ [6] ɹʦʥʛ ɺʠ 

ʠʩʩʣʝʜʫʝʪ ʧʦʜʚʠʞʥʫʶ ʤʦʜʝʣʴ ʩ ʧʘʥʝʣʴʶ 

ʫʧʨʘʚʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʧʘʨʫʩ 

ʢʚʘʜʨʘʪʥʦʡ ʬʦʨʤʳ ʨʘʟʤʝʨʦʤ 76*76ʤ. ʄʦʜʝʣʴ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʪʘʙʠʣʠʟʘʪʦʨ ʚʨʘʱʝʥʠʷ, 

ʨʝʘʢʪʠʚʥʦʝ ʢʦʣʝʩʦ, ʜʚʫʭʦʩʝʚʦʡ ʢʘʨʜʘʥʥʳʡ ʚʘʣ, 

ʩʠʩʪʝʤʳ ʚʨʘʱʝʥʠʷ ʠ ʧʨʠʝʤʘ-ʧʝʨʝʜʘʯʠ 

ʬʦʪʦʵʣʝʤʝʥʪʦʚ. ʀʟʦʙʨʝʪʝʥʠʝ ʄʝʨʬʠ ʠ ʂʨʦʫʣʠ, 

ʟʘʧʘʪʝʥʪʦʚʘʥʥʦʝ ʚ ʉʐɸ, ʚ ʩʩʳʣʢʝ [7] ʠʩʩʣʝʜʫʝʪ 

ʦʧʪʠʤʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ ʜʣʷ 

ʢʦʩʤʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʮʝʣʷʭ ʢʦʤʧʝʥʩʘʮʠʠ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʘʷ ʩʭʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʩʣʝʜʦʚʘʪʴ ʟʘ 

ʉʦʣʥʮʝʤ ʠ ʦʩʥʘʱʝʥʥʘʷ ʪʘʡʤʝʨʦʤ. ɼʘʥʥʘʷ ʩʭʝʤʘ 

ʫʚʝʣʠʯʠʚʘʝʪ ʚʳʭʦʜ ʵʥʝʨʛʠʠ ʙʝʟ ʚʣʠʷʥʠʷ ʥʘ 

ʧʝʨʝʜʘʚʘʝʤʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ. ʍʘʥ ʠ ɸʣʠ ʚ 

ʩʩʳʣʢʝ [8] ʦʙʩʫʞʜʘʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ 

ʩʠʩʪʝʤʫ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ ʩ ʰʝʩʪʴʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʝʥʩʦʨʘʤʠ, ʰʘʛʦʚʳʤʠ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʧʘʥʝʣʴ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ 

ʦʨʠʝʥʪʠʨʦʚʘʣʘʩʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʉʦʣʥʮʫ. 

ɼʘʥʥʳʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʚʩʝ 

ʦʧʝʨʘʮʠʠ ʥʦʯʴʶ ʠ ʧʦʚʦʨʘʯʠʚʘʝʪ ʧʘʥʝʣʴ ʥʘ ʚʦʩʪʦʢ, 

ʧʦʜʛʦʪʘʚʣʠʚʘʷʩʴ ʢ ʩʣʝʜʫʶʱʝʤʫ ʫʪʨʫ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʥʦʚʳʡ 

ʧʨʦʝʢʪ ʜʚʫʭʦʩʝʚʦʡ ʩʠʩʪʝʤʳ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ. ɺ 

ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʠ ʧʦʢʘʞʝʤ ʧʨʦʝʢʪ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʙʘʪʘʨʝʠ. ʊʘʢʞʝ ʧʨʦʚʝʜʝʤ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʩʜʝʣʘʝʤ ʨʘʩʯʝʪʳ. ʇʦʢʘʟʘʚ 

ʧʦʜʚʠʞʥʫʶ ʤʦʜʝʣʴ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʢ 

ʢʦʩʤʠʯʝʩʢʠʤ ʨʘʟʨʘʙʦʪʢʘʤ, ʦʙʲʷʩʥʠʤ ʩʠʩʪʝʤʥʳʝ 

ʤʝʪʦʜʳ ʜʚʠʞʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʤʦʜʝʣʠ. ɺ ʢʦʥʮʝ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʨʘʩʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪʳ ʠ ʧʦʜʚʝʜʝʤ 

ʠʪʦʛʠ. 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽʉʀʉʊɽʄʓ 

ʆʈʀɽʅʊʀʈʆɺɸʅʀʗ 

ʈʠʩʫʥʦʢ 3 ʧʦʢʘʟʳʚʘʝʪ ʧʨʦʝʢʪ ʩʦʣʥʝʯʥʦʡ 

ʙʘʪʘʨʝʠ ʩ ʧʘʥʝʣʴʶ ʧʣʦʱʘʜʴʶ1ʤĮ ʠ ʩʠʩʪʝʤʦʡ ʜʚʫʭ 

ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʜʣʷ ʰʘʨʥʠʨʦʚ ʚʨʘʱʝʥʠʷ. ʇʘʥʝʣʴ 

ʩʠʤʤʝʪʨʠʯʥʘ ʠ ʝʝ ʦʙʱʘʷ ʤʘʩʩʘ ʩʦʩʪʘʚʣʷʝʪ 15 ʢʛ, 

ʚʢʣʶʯʘʷ ʚʝʩ ʨʘʤʳ. ɼʚʘ ʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʨʘʱʝʥʠʷ. ɼʚʠʛʘʪʝʣʠ 

ʩʤʦʥʪʠʨʦʚʘʥʳ ʧʨʷʤʦ ʥʘ ʰʪʠʬʪʳ ʰʘʨʥʠʨʦʚ ʜʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ, ʚʳʟʳʚʘʝʤʳʭ ʩʮʝʧʣʝʥʠʝʤ ʠ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ. 

ʂʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʄʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʠʟʣʫʯʝʥʠʝ ʉʦʣʥʮʘ 

ʩʦʩʪʘʚʣʷʝʪ 1000 ɺ/ʤĮ. ʇʨʝʜʧʦʣʘʛʘʷ ʦʙʱʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʥʝʣʝʡ ʚʩʝʛʦ 

10%, ʧʨʦʛʥʦʟʠʨʫʝʤʘʷ ʚʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʧʘʥʝʣʠ 

ʩʦʩʪʘʚʠʪ 100 ɺʪ. ʍʦʪʷ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʝʩʪʴ ʧʘʥʝʣʠ ʩ 

ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʤʠʥʠʤʘʣʴʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʚʦʢʨʫʛ 

ʩʚʦʝʡ ʦʩʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʢ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʉʦʣʥʮʘ 

ʚʦʢʨʫʛ ɿʝʤʣʠ, ʧʫʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 15Á/ ʯʘʩ ʠʣʠ 0,25Á/ 

ʤʠʥ. ʉʠʩʪʝʤʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʪʘʢ, ʯʪʦʙʳ ʝʝ 

ʜʚʠʞʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ ʚʩʝʛʦ 10 ʰʘʛʦʚ ʚ ʪʝʯʝʥʠʝ ʜʥʷ, 

ʫʤʝʥʴʰʠʚ ʧʨʠ ʵʪʦʤ ʚʨʝʤʷ ʨʘʙʦʪʳ. ʇʦʩʣʝ ʟʘʭʦʜʘ 

ʩʦʣʥʮʘ, ʧʘʥʝʣʴ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘʟʘʜ ʢ ʚʦʩʪʦʢʫ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʥʘʯʘʪʴ ʨʘʙʦʪʘʪʴ ʥʘ ʩʣʝʜʫʶʱʝʝ ʫʪʨʦ. 

ʇʨʦʮʝʩʩ ʧʦʚʦʨʦʪʘ ʥʘ ʚʦʩʪʦʢ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥ ʟʘ 

30 ʩʝʢʫʥʜ ʠʣʠ ʩ ʯʘʩʪʦʪʦʡ ʢʦʣʝʙʘʥʠʡ 0.07 ɻʮ. ʆʙʱʘʷ 

ʤʘʩʩʘ ʧʘʥʝʣʠ ʩ ʨʘʤʦʡ ʩʦʩʪʘʚʣʷʝʪ 15 ʢʛ, 

ʧʦʚʦʨʘʯʠʚʘʷʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ (d = 0.1 ʤ) ʦʪ ʮʝʥʪʨʘ 

ʩʦʝʜʠʥʝʥʠʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʤʘʢʩʠʤʘʣʴʥʳʡ ʥʝʦʙʭʦʜʠʤʳʡ ʢʨʫʪʷʱʠʡ 

ʤʦʤʝʥʪ ʨʘʚʝʥ 15 ʅ*ʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʥʝʦʙʭʦʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʨʘʚʥʘ 1 ɺʘʪʪ, ʢʦʪʦʨʘʷ 

ʧʦʪʨʝʙʣʷʝʪʩʷ ʦʪ ʵʥʝʨʛʦʚʳʜʘʯʠ ʧʘʥʝʣʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 

1% ʦʪ ʝʛʦ ʦʙʱʝʛʦ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ. 

ɼʘʥʥʳʡ ʨʘʩʯʝʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʚʦʨʘʯʠʚʘʪʴ ʧʘʥʝʣʴ ʩ ʧʦʤʦʱʴʶ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʧʠʪʘʝʤʳʭ ʦʪ ʵʥʝʨʛʦʚʳʜʘʯʠ 

ʩʘʤʦʡ ʧʘʥʝʣʠ. ʈʘʩʯʝʪ ʦʩʥʦʚʘʥ ʥʘ ʤʦʜʝʣʠ ʧʘʥʝʣʠ, 

ʠʤʝʶʱʝʡ ʩʠʤʤʝʪʨʠʯʥʫʶ ʬʦʨʤʫ, ʥʝ ʟʘʙʦʪʷʩʴ ʦ 

ʪʨʝʥʠʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠ ʩʠʣʦʡ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʟʜʫʭʘ. 
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ʈʠʩʫʥʦʢ 3: ʀʥʞʝʥʝʨʥʳʡ ʯʝʨʪʝʞ ʩʠʩʪʝʤʳ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ 

 

 
ʈʠʩʫʥʦʢ 4: ʉʭʝʤʘ ʧʘʨʘʤʝʪʨʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ 

 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʦʢʘʟʘʥ ʦʙʳʯʥʳʡ ʧʫʪʴ ʉʦʣʥʮʘ ʚ 

ʜʝʢʘʙʨʝ (ʟʠʤʦʡ) ʠ ʠʶʥʝ (ʣʝʪʦʤ). ʋʛʦʣ ʧʦʚʦʨʦʪʘ 

ʩʠʩʪʝʤʳ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ (z) ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʫʨʘʚʥʝʥʠʶ 

[9]: 

(qz) ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʫʨʘʚʥʝʥʠʶ [9]: 

Sinqz = Sinf Ö Sind + Cosf Ö Cosd Ö Cosw        (1) 

ɻʜʝ 

qz ʷʚʣʷʝʪʩʷ ʫʛʣʦʤ ʚʳʩʦʪʳ (qz = 90Á - ʫʛʦʣ ʉʦʣʥʮʘ ʚ 

ʟʝʥʠʪʝ) 

f ʷʚʣʷʝʪʩʷ ʰʠʨʦʪʦʡ (f = 31.0Á ʜʣʷ ʀʝʨʫʩʘʣʠʤʘ) 

ʷʚʣʷʝʪʩʷ ʯʘʩʦʚʳʤ ʫʛʣʦʤ (15Á / ʯʘʩ), ʛʜʝ = 0 ʚ 

ʧʦʣʜʝʥʴ. 

d ʷʚʣʷʝʪʩʷ ʩʢʣʦʥʝʥʠʝʤ ʉʦʣʥʮʘ, ʛʜʝ d 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʫʨʘʚʥʝʥʠʶ ʂʫʧʝʨʘ,  

 

d ςσȢτυϽÓÉÎ Ͻςψτὔ   (2) 

 

ɿʜʝʩʴ, N ʷʚʣʷʝʪʩʷ ʜʥʝʤ ʛʦʜʘ (1 - 365), N = 1 ʥʘ 

ʧʝʨʚʦʝ ʷʥʚʘʨʷ.  

ʋʛʦʣ ʧʦʚʦʨʦʪʘ ʩʠʩʪʝʤʳ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ (A) ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʫʨʘʚʥʝʥʠʶ  

[10, 11]:  

 

ÓÉÎq 
d Ͻ

q
    (3) 

 

ɻʜʝ qA ʷʚʣʷʝʪʩʷ ʫʛʣʦʤ ʘʟʠʤʫʪʘ ʩʠʩʪʝʤʳ. 
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ʈʠʩʫʥʦʢ 5: ʆʙʳʯʥʳʡ ʧʫʪʴ ʉʦʣʥʮʘ 

 

ʇʫʪʴ ʉʦʣʥʮʘ ʚ ʀʝʨʫʩʘʣʠʤʝ (ʰʠʨʦʪʘ 31.0Á) ʙʳʣ 

ʩʤʦʜʝʣʠʨʦʚʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ MATLAB. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʳʣʦ 

ʧʨʦʠʟʚʝʜʝʥʦ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʤʝʩʷʮʝʚ ʛʦʜʘ. ʅʘ 

ʨʠʩʫʥʢʝ 6 ʧʦʢʘʟʘʥ ʪʨʝʭʤʝʨʥʳʡ ʛʨʘʬʠʢ ʜʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ ʧʝʨʠʦʜ ʩ 

ʠʶʥʷ ʧʦ ʜʝʢʘʙʨʴ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʤʘʝ 

ʙʣʠʟʢʦ ʧʦ ʟʥʘʯʝʥʠʶ ʨʝʟʫʣʴʪʘʪʫ ʚ ʠʶʣʝ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʘʧʨʝʣʝ ʙʣʠʟʢʦ ʧʦ ʟʥʘʯʝʥʠʶ 

ʨʝʟʫʣʴʪʘʪʫ ʚ ʘʚʛʫʩʪʝ ʠ ʪ.ʜ. 

ʅʘ ʨʠʩʫʥʢʝ 7 ʧʦʢʘʟʘʥʘ ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ 

ʫʛʣʦʚ ʘʟʠʤʫʪʘ ʠ ʚʳʩʦʪʳ ʧʦ ʚʨʝʤʝʥʠ ʚ ʨʘʟʥʳʝ 

ʤʝʩʷʮʝʚ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʛʨʘʥʠʯʝʥʦ 7 ʯʘʩʘʤʠ ʫʪʨʘ 

ʠ 5 ʯʘʩʘʤʠ ʜʥʷ. ʅʘ ʨʠʩʫʥʢʝ 7 (ʘ) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ 

ʠʶʥʝ ʫʛʦʣ ʚʳʩʦʪʳ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 20Á ʫʪʨʦʤ ʠ ʧʦʩʣʝ 

ʦʙʝʜʘ ʜʦ 80Á ʜʥʝʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʛʦʣ ʘʟʠʤʫʪʘ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ -90Á ʚ 9 ʯʘʩʦʚ ʫʪʨʘ ʜʦ + 

90Á ʚ 3 ʯʘʩʘ ʜʥʷ. ɺ ʜʝʢʘʙʨʝ ʫʛʦʣ ʚʳʩʦʪʳ ʢʦʣʝʙʣʝʪʩʷ 

ʦʪ 0Á ʫʪʨʦʤ ʠ ʜʥʝʤ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 40Á 

ʜʥʝʤ, ʢʦʛʜʘ ʫʛʦʣ ʘʟʠʤʫʪʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ -60Á ʚ 7 

ʯʘʩʦʚ ʫʪʨʘ ʜʦ +60Á ʚ 5 ʯʘʩʦʚ ʜʥʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʫʛʦʣ ʚʳʩʦʪʳ ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʚ ʧʦʣʜʝʥʴ, ʢʦʛʜʘ ʫʛʦʣ ʘʟʠʤʫʪʘ ʨʘʚʝʥ ʥʫʣʶ. 

ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʧʨʦʱʘʶʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʫʨʦʤ ʥʘʚʝʜʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 6: ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʫʪʠ ʉʦʣʥʮʘ ʚ ʀʝʨʫʩʘʣʠʤʝ (ʰʠʨʦʪʘ 31.0Á) 
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ʈʠʩʫʥʦʢ 7: ʋʛʣʳ ʚʳʩʦʪʳ ʠ ʘʟʠʤʫʪʘ ʚ ʨʘʟʥʳʝ ʤʝʩʷʮʳ 

 

ʅʘ ʨʠʩʫʥʢʝ 8 ʧʦʢʘʟʘʥʦ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ 

ʧʨʦʮʝʥʪʘʤʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʙʝʟ ʧʘʥʝʣʠ ʩ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʝʤ (ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ) ʠ ʧʘʥʝʣʠ ʩ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʝʤ ʦʪ -60Áʜʦ +60Á (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ). 

ʋʛʦʣ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʠʤ 

ʜʣʷ ʜʚʫʭ ʫʛʣʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ (ʘʟʠʤʫʪʘ ʠ ʚʳʩʦʪʳ) 

ʠ ʨʘʚʝʥ ʫʛʣʫ ʧʘʜʝʥʠʷ ʉʦʣʥʮʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʘʥʝʣʠ. ʉʦʣʥʮʝ ʦʩʪʘʝʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ 

(ʦʪ-60Á ʜʦ +60Á) ʠ ʥʘʯʠʥʘʝʪ ʦʪʢʣʦʥʷʪʴʩʷ ʦʪ ʵʪʦʛʦ 

ʜʠʘʧʘʟʦʥʘ. ʀʟ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚʠʜʥʦ, ʯʪʦ ʧʦʪʝʨʷ 

ʵʥʝʨʛʠʠ ʧʨʠ ʫʢʘʟʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʚʝʣʠʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʜʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʩʦʭʨʘʥʷʝʪ ʙʦʣʝʝ 40% 

ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʫʛʦʣ ʘʟʠʤʫʪʘ ʤʦʞʝʪ ʙʳʪʴ 

ʦʛʨʘʥʠʯʝʥ ʦʪ-60Á ʜʦ +60Á ʙʝʟ ʙʦʣʴʰʠʭ ʧʦʪʝʨʴ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. 

 

 
ʈʠʩʫʥʦʢ 8: ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʙʝʟ ʥʝʛʦ 

 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʢʦʥʪʨʦʣʴ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʨʘʱʘʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʩ 

ʜʚʫʤʷ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ. ʆʩʥʦʚʥʳʤʠ ʜʣʷ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʜʚʘ ʫʛʣʘ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ qz ʠ 

qA. 
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ʈʠʩʫʥʦʢ 9: ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

 

ʅʘ ʨʠʩʫʥʢʝ 9 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ 

ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʘʷ ʢʠʥʝʤʘʪʠʢʫ ʠ ʜʠʥʘʤʠʢʫ 

ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ. Vz ʠ VA ʷʚʣʷʶʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ 

ʪʦʢʘ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʘʥʝʣʠ ʢ 

ʞʝʣʘʥʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ, ʜʝʡʩʪʚʫʷ ʧʨʠ ʧʦʤʦʱʠ 

ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ Űz ʠ ŰA ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʜʚʘ ʤʝʪʦʜʘ 

ʫʧʨʘʚʣʝʥʠʷ: 

1-ʄʝʪʦʜ ʨʘʟʦʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʠʩʯʠʩʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʛʣʘʤ ʥʘ ʚʳʭʦʜʝ ʠ ʧʦʜʘʚʘʝʤʦʤʫ 

ʚ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ. 

2-ʄʝʪʦʜ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʩʠʛʥʘʣʦʚ, 

ʧʦʩʳʣʘʝʤʳʭ ʜʚʫʤʷ ʜʘʪʯʠʢʘʤʠ ʩʦʣʥʝʯʥʦʛʦ 

ʩʣʝʞʝʥʠʷ, ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʥʝʣʠ. 

ʌʫʥʢʮʠʷ ʵʪʠʭ ʜʘʪʯʠʢʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʦʙʦʟʥʘʯʠʪʴ ʧʦʣʦʞʝʥʠʝ ʉʦʣʥʮʘ ʠ ʧʦʜʘʪʴ ʩʠʛʥʘʣ 

ʵʣʝʢʪʨʦʥʥʦʡ ʩʭʝʤʝ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʧʦʩʳʣʘʝʪ ʩʠʛʥʘʣʳ ʢ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʶ ʜʣʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʦʣʦʞʝʥʠʷ ʧʘʥʝʣʠ ʚ ʧʦʟʠʮʠʶ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʉʦʣʥʮʫ. 

ʂʘʞʜʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ: ʤʝʪʦʜ ʨʘʟʦʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ ʙʝʟʦʧʘʩʝʥ 

ʠ ʥʝʧʨʝʨʳʚʥʦ ʨʘʙʦʪʘʝʪ, ʥʦ ʥʝʦʙʭʦʜʠʤʦ ʜʝʨʞʘʪʴ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ ʚʩʝ ʚʨʝʤʷ, 

ʜʘʞʝ ʢʦʛʜʘ ʥʝʪ ʩʦʣʥʮʘ ʚ ʧʘʩʤʫʨʥʳʝ ʜʥʠ. ʄʝʪʦʜ 

ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ ʩʙʝʨʝʛʘʝʪ ʤʦʱʥʦʩʪʴ, ʧʦʪʦʤʫ 

ʯʪʦ ʦʥ ʚʢʣʶʯʘʝʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʩʦʣʥʮʝ ʩʚʝʪʠʪ, ʩʠʩʪʝʤʘ ʧʨʝʢʨʘʱʘʝʪ ʨʘʙʦʪʘʪʴ 

ʚ ʧʘʩʤʫʨʥʳʝ ʜʥʠ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʤʝʪʦʜʘ 

ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʦʛʜʘ ʥʝʙʦ 

ʯʘʩʪʠʯʥʦ ʟʘʪʷʥʫʪʦ ʦʙʣʘʢʘʤʠ, ʢʦʛʜʘ ʩʦʣʥʮʝ ʩʚʝʪʠʪ 

ʧʝʨʠʦʜʘʤʠ. ʉʠʪʫʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʧʦʥʷʪʥʦʡ ʜʣʷ 

ʩʠʩʪʝʤʳ: ʚʨʘʱʘʪʴʩʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʠʣʠ ʧʨʦʪʠʚ 

ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʚ ʧʦʠʩʢʘʭ ʉʦʣʥʮʘ. ɺʳʭʦʜ ʠʟ 

ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʩʣʝʜʫʶʱʠʡ - ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʘʪʯʠʢʠ ʦʙʥʘʨʫʞʝʥʠʷ ʉʦʣʥʮʘ, ʨʘʙʦʪʘʶʱʠʝ ʢʘʢ 

ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʜʣʷ ʩʠʩʪʝʤʳ ʨʘʟʦʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ. 

ʕʪʠ ʜʘʪʯʠʢʠ ʦʩʪʘʥʘʚʣʠʚʘʶʪ ʩʠʩʪʝʤʫ, ʢʦʛʜʘ ʥʝʙʦ 

ʧʘʩʤʫʨʥʦʝ ʠ ʚʢʣʶʯʘʶʪ ʩʠʩʪʝʤʫ ʩʥʦʚʘ, ʢʦʛʜʘ ʩʦʣʥʮʝ 

ʩʚʝʪʠʪ ʧʨʠ ʥʫʞʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʘʥʝʣʠ ʠ ʚ 

ʧʦʣʦʞʝʥʥʦʝ ʚʨʝʤʷ, ʩʦʛʣʘʩʥʦ ʠʟʤʝʥʝʥʠʷʤ ʚʨʝʤʝʥʠ ʠ 

ʜʘʪʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʟʜʝʣʝ ʦ ʢʠʥʝʤʘʪʠʢʝ. ʊʘʡʤʝʨ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʮʝʣʷʭ ʧʦʚʦʨʦʪʘ ʚʩʝʡ 

ʩʠʩʪʝʤʳ, ʫʢʘʟʳʚʘʷ ʥʘ ʚʦʩʪʦʢ ʧʦʩʣʝ ʟʘʭʦʜʘ ʩʦʣʥʮʘ, 

ʯʪʦʙʳ ʧʦʩʪʘʚʠʪʴ ʧʘʥʝʣʴ ʚ ʛʦʪʦʚʦʝ ʧʦʣʦʞʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʢ ʉʦʣʥʮʫ ʥʘ ʩʣʝʜʫʶʱʝʝ ʫʪʨʦ. 

 

 
ʈʠʩʫʥʦʢ 10: ʂʦʥʬʠʛʫʨʘʮʠʷ ʠ ʫʛʣʳ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʘʥʝʣʠ 
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ʈʘʩʩʤʦʪʨʠʤ ʩʭʝʤʘʪʠʯʝʩʢʠʡ ʨʠʩʫʥʦʢ ʩʠʩʪʝʤʳ, 

ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 10. ʅʘ ʵʪʦʤ ʯʝʨʪʝʞʝ a ʠ b- 

ʵʪʦ ʨʘʟʤʝʨʳ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʦʩʢʦʡ ʧʘʥʝʣʠ, d-

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ 

ʧʘʥʝʣʠ ʜʦ ʪʦʯʢʠ ʜʚʠʞʝʥʠʷ ʧʦʚʦʨʘʯʠʚʘʶʱʝʛʦ 

ʧʘʥʝʣʴ ʜʚʠʛʘʪʝʣʷ. qz ʠ qA.-ʫʛʣʳ ʚʳʩʦʪʳ ʠ ʘʟʠʤʫʪʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. Űz ʠ ŰA -ʢʨʫʪʷʱʠʝ ʤʦʤʝʥʪʳ, 

ʧʨʦʠʟʚʦʜʠʤʳʝ ʜʚʠʛʘʪʝʣʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚʳʩʦʪʳ ʠ ʘʟʠʤʫʪʘ. ʕʪʠ ʢʨʫʪʷʱʠʝ 

ʤʦʤʝʥʪʳ ʦʪʚʝʯʘʶʪ ʟʘ ʚʨʘʱʝʥʠʝ ʚ ʜʚʫʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ʇʦʣʷʨʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʚʦʢʨʫʛ ʦʩʠ ʚʳʩʦʪʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ 

 

ὐ  
ρ

ρς
άὦ άὨ 

 

ʛʜʝ m - ʦʙʱʘʷ ʤʘʩʩʘ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ ʩ ʨʘʤʦʡ. 

ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ ʧʘʥʝʣʠ ʚʦʢʨʫʛ ʦʩʠ ʘʟʠʤʫʪʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ὐ  άὦ άὨ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʜʣʷ 

ʜʚʠʞʝʥʠʷ, ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʦʡ, ʦʧʨʝʜʝʣʷʶʪʩʷ:  

 

ὐ— ὅ— ὑ— Ⱳ◑   (4) 
ὐ— ὅ— ὑ— Ⱳ═   (5) 

 

ɻʜʝ Jz ʠ JA - ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʨʘʥʝʝ, Cz ʠ Kz - ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʠ 

ʞʝʩʪʢʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʚʦʢʨʫʛ ʦʩʠ ʚʳʩʦʪʳ, ʘ CA ʠ 

KA -ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʠ ʞʝʩʪʢʦʩʪʴ 

ʩʦʝʜʠʥʝʥʠʷ ʚʦʢʨʫʛ ʦʩʠ ʘʟʠʤʫʪʘ. ɺʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʜʚʘ ʤʦʤʝʥʪʘ Űz ʠ ŰA, ʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʚʣʷʶʪʩʷ ʜʚʘ ʫʛʣʘ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ɗz 

ʠ ɗA. ʌʫʥʢʮʠʷ ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʞʜʫ 

ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ ʢʘʢ ʧʨʠ ʚʚʦʜʠʤʳʭ ʜʘʥʥʳʭ ʠ 

ʫʛʣʦʤ ʦʨʠʝʥʪʘʮʠʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 11. ɼʘʥʥʳʡ ʛʨʘʬʠʢ ɹʦʜʝ ʠʜʝʥʪʠʯʝʥ ʜʣʷ 

ʜʚʫʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʧʘʥʝʣʴ 

ʢʚʘʜʨʘʪʥʘʷ ʠ ʩʠʤʤʝʪʨʠʯʥʘʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʣʥʦʤʫ ʨʘʟʜʝʣʝʥʠʶ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ. ʈʘʟʜʝʣʝʥʠʝ 

ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠ ʦʙʣʝʛʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʪʝʭʥʠʢʠ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʀʟ ʨʠʩʫʥʢʘ 11 ʚʠʜʥʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʧʨʦʷʚʣʷʝʪ 

ʩʝʙʷ ʚ ʚʠʜʝ ʬʠʣʴʪʨʘ ʥʠʞʥʠʭ ʯʘʩʪʦʪ, ʛʜʝ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʢʨʫʪʷʱʠʝ ʤʦʤʝʥʪʳ ʩʠʩʪʝʤʳ 

ʥʘʚʝʜʝʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʪʦʯʥʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʧʦʤʝʭʠ (ʚʳʰʝ 5 ɻʮ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʦʡ ʩʠʩʪʝʤʳ) ʠʟʦʣʠʨʫʶʪʩʷ ʠ 

ʦʪʩʝʢʘʶʪʩʷ. ʊʘʢʘʷ ʨʘʙʦʪʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ 

ʙʫʜʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʚ ʧʨʦʭʦʞʜʝʥʠʠ ʢʨʫʪʷʱʠʭ 

ʤʦʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʩʠʩʪʝʤʳ, ʯʪʦ ʥʝ ʙʫʜʝʪ ʫʭʫʜʰʘʪʴ ʝʝ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤ ʰʫʤʦʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʰʫʤ ʙʫʜʝʪ 

ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ ʩʠʩʪʝʤʳ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʯʝʤ ʥʠʞʝ ʫʛʣʦʚʘʷ 

ʯʘʩʪʦʪʘ ʩʠʩʪʝʤʳ, ʪʝʤ ʣʫʯʰʝ ʩʠʩʪʝʤʘ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ 

ʫʤʝʥʴʰʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʩʦʝʜʠʥʝʥʠʡ ʥʘʩʪʦʣʴʢʦ, 

ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʥʝ ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʯʘʩʪʦʪʝ 

ʥʘʚʝʜʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 11: ʌʫʥʢʮʠʷ ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʞʜʫ ʫʛʣʦʤ ʠ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ 

 

ɺʓɺʆɼʓ 

ʀʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʚʳʰʝ ʦʙʩʫʞʜʝʥʠʷ ʷʩʥʦ, ʯʪʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ, ʦʩʦʙʝʥʥʦ ʚ ʧʫʩʪʳʥʥʳʭ ʨʘʡʦʥʘʭ, 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʘʥʝʣʝʡ. ɼʚʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ 

ʚʦʟʤʦʞʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʚʝʜʝʥʳ ʚ ʠʩʧʦʣʥʝʥʠʝ 

ʧʨʠ ʧʦʤʦʱʠ ʯʘʩʪʠ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʧʘʥʝʣʠ 

ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ. ʂʠʥʝʤʘʪʠʢʘ ʩʠʩʪʝʤʳ ʧʨʦʩʪʘ ʠ 

ʣʝʛʢʦ ʫʧʨʘʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʩ ʫʯʝʪʦʤ ʩʠʤʤʝʪʨʠʠ 

ʩʠʩʪʝʤʳ. ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʬʠʣʴʪʨ ʥʠʞʥʠʭ 

ʯʘʩʪʦʪ, ʢʦʪʦʨʳʡ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʥʘʚʝʜʝʥʠʷ. 




