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ʋɼʂ 316.77 

ɸ.ʀ. ɸʥʦʭʠʥ, 

ʘʩʩ. ʀʉʌʅʠʄʂ, ʂʌʋ 

ɻ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʊɽʆʈɽʊʀʏɽʉʂʀʁ ɺɿɻʃʗɼ ʅɸ ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʈʆʉʉʀʁʉʂʆɻʆ ʀʅʌʆʈʄɸ-
ʎʀʆʅʅʆɻʆ ʊɽʃɽɺɽʑɸʅʀʗ 

 

ɺʦ ʚʩʝ ʚʨʝʤʝʥʘ ʣʶʜʠ ʦʙʤʝʥʠʚʘʣʠʩʴ ʠʥʬʦʨʤʘ-

ʮʠʝʡ (ʜʘʞʝ ʚ ʜʦʠʩʪʦʨʠʯʝʩʢʠʝ). ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

XX ʚ. ʠʥʬʦʨʤʘʮʠʷ ʩʪʘʣʘ ʦʩʥʦʚʥʦʡ ʮʝʥʥʦʩʪʴʶ ʚ ʦʙ-

ʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʠ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦ-

ʨʦʤ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ð ʝʩʪʝʩʪʚʝʥʥʳʡ ʤʥʦʛʦʧʣʘ-

ʥʦʚʳʡ ʧʨʦʮʝʩʩ, ʦʭʚʘʪʠʚʰʠʡ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ. ɺ 

ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʪʝʣʝʚʠʜʝʥʠʶ ð ʩʘʤʦʡ ʚʣʠʷʪʝʣʴʥʦʡ 

ʠ ʰʠʨʦʢʦʦʭʚʘʪʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ð ʦʪʚʝʜʝʥʘ ʚʝ-

ʜʫʱʘʷ ʨʦʣʴ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʦʙʝʩʧʝʯʠʣʦ ʪʦʪ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʡ ʧʨʦʨʳʚ, ʢʦʪʦʨʳʡ ʟʘʣʦʞʠʣ ʚʝʢʪʦʨʳ 

ʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ ð ʩʣʦʞʥʦʝ ʩʦʮʠ-

ʘʣʴʥʦʝ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʟʫʯʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝ-

ʣʷʤʠ ʩ ʩʘʤʳʭ ʨʘʟʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ: ʢʘʢ ʠʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʳʡ ʬʝʥʦʤʝʥ, ʢʘʢ ʜʠʩʢʫʨʩ, ʢʘʢ ʬʦʨʤʘ ʩʦʮʠ-

ʘʣʴʥʦʛʦ ʟʥʘʥʠʷ, ʢʘʢ ʵʣʝʤʝʥʪ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ 

ʯʝʣʦʚʝʢʘ ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʧʦʜʭʦʜ ʦʩʥʦʚʳʚʘ-

ʝʪʩʷ ʥʘ ʧʨʠʟʥʘʥʠʠ ʪʝʣʝʚʠʜʝʥʠʷ ʚʘʞʥʝʡʰʠʤ ʩʦʮʠʦ-

ʢʫʣʴʪʫʨʥʳʤ ʠʥʩʪʠʪʫʪʦʤ, ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʢʦʪʦ-

ʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʧʦʪʨʝʙʥʦʩʪʠ 

ʦʙʱʝʩʪʚʘ ʚ ʠʥʬʦʨʤʠʨʦʚʘʥʠʠ, ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʶ-

ʱʝʤ ʨʝʘʣʴʥʦʩʪʴ.  

ʊʝʣʝʚʠʜʝʥʠʝ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʫʥʠʢʘʣʴʥʳʤ 

ʩʚʦʡʩʪʚʘʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʩʪʦʧʨʦ-

ʮʝʥʪʥʦʤʫ ʦʭʚʘʪʫ ʥʘʩʝʣʝʥʠʷ ʠ ʜʦʚʝʨʠʶ ʘʫʜʠʪʦʨʠʠ 

ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʫʤʳ ʠ ʥʘʩʪʨʦʝʥʠʷ ʛʨʘʞʜʘʥ, ʨʘʟʣʠʯʥʳʭ ʩʦ-

ʮʠʘʣʴʥʳʭ ʩʣʦʸʚ ʠ ʛʨʫʧʧ, ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʦʩʩʠʡʩʢʦʝ ʪʝʣʝʚʠʟʠʦʥʥʦʝ ʚʝʱʘʥʠʝ 

ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʫʢʨʝʧʣʝʥʠʷ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʩʪʠ ʠ ʟʘʱʠʪʳ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ.  

ʅʝ ʚʩʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʟʜʝʣʷʶʪ ʜʘʥʥʫʶ ʪʦʯʢʫ 

ʟʨʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚʝʩʴʤʘ ʧʦʧʫʣʷʨʥʘ ʪʦʯʢʘ ʟʨʝ-

ʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ çé ʧʨʦʮʝʩʩ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʉʄʀ ʚ ʨʫʢʘʭ ʛʦʩʫʜʘʨʩʪʚʘ, ʘ ʪʘʢʞʝ ʫʢʨʝʧʣʝʥʠʝ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ (ʧʨʝʩʣʦʚʫʪʘʷ ʚʣʘʩʪʥʘʷ ʚʝʨʪʠ-

ʢʘʣʴ) ʦʛʨʘʥʠʯʠʚʘʶʪ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ʩʣʦʚʘ ʠ ʧʣʶ-

ʨʘʣʠʟʤ ʤʥʝʥʠʡ ʚ ʩʪʨʘʥʝ ʠ ʦʪʜʘʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʩʪʨʦʝʥʠʷ ʚ ʈʦʩʩʠʠ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʦʛʦ ʦʙʱʝ-

ʩʪʚʘé ʕʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʦʷʚʣʝʥʠʝ ʙʝʩʧʦʢʦʡʩʪʚʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʣʴʥʝʡʰʝʡ ʩʫʜʴʙʳ ʩʪʨʘʥʳ, ʫʯʠʪʳ-

ʚʘʷ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʪʝʣʝʚʠʜʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʫʣʴʪʫʨʝ ʠ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠè [1, c. 15]. ʀʩʩʣʝʜʦ-

ʚʘʪʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʪʝʣʝʚʝʱʘʥʠʷ ʖ.ɺ. ʈʘʛʫ-

ʣʠʥʘ ʧʠʩʘʣʘ ʵʪʦ ʙʦʣʝʝ 10 ʣʝʪ ʥʘʟʘʜ, ʥʦ ʧʦ ʤʥʝʥʠʶ 

ʤʥʦʛʠʭ ʪʝʦʨʝʪʠʢʦʚ ʠ ʧʨʘʢʪʠʢʦʚ ʞʫʨʥʘʣʠʩʪʠʢʠ, 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʚʦʙʦʜʳ ʩʣʦʚʘ ʧʨʦʜʦʣʞʘʝʪ ʧʦʩʪʝ-

ʧʝʥʥʦ ʠ ʧʣʘʥʦʤʝʨʥʦ ʩʫʞʘʪʴʩʷ.  

ʄʳ ʛʦʪʦʚʳ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʪʝʤ, ʯʪʦ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʨʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘʧʨʘʚ-

ʣʝʥʘ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʨʦʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʪʝʣʝʢʘ-

ʥʘʣʦʚ, ʘ ʥʘʜ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ ʧʣʘʥʦ-

ʤʝʨʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ, 

ʥʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʪʘʚʠʪʴ 

ʜʨʫʛʠʝ ʦʮʝʥʢʠ. ʇʨʠʨʦʜʘ ʜʘʥʥʦʡ ʪʝʥʜʝʥʮʠʠ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʘ ʩ ʫʩʣʦʞʥʝʥʠʝʤ ʩʠʪʫʘʮʠʠ ʚ 

ʤʠʨʦʚʦʡ ʧʦʣʠʪʠʢʝ, ʪʨʝʙʫʶʱʝʡ ʘʜʝʢʚʘʪʥʦʛʦ ʦʪʦʙʨʘ-

ʞʝʥʠʷ ʚ ʪʝʣʝʚʠʟʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʊʘʢʞʝ ʧʦʜ-

ʯʝʨʢʥʸʤ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʣʝʧʨʦʛʨʘʤʤʳ, ʚʝ-

ʱʘʶʱʠʝ ʧʦ ʤʦʜʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ 

(ʥʘʧʨʠʤʝʨ, çɺʨʝʤʷè, çɺʝʩʪʠè), ʚʳʧʦʣʥʷʶʪ ʢʦʥʩʦ-

ʣʠʜʠʨʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʘʩʢʦʣʫ ʦʙ-

ʱʝʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʜʠʥʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ ʩʪʨʘʥʳ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʩ-

ʫʜʘʨʩʪʚʘ. 

ʀ ʚʩʸ ʞʝ ʤʳ ʜʘʣʝʢʠ ʦʪ ʩʪʨʝʤʣʝʥʠʷ ʠʜʝʘʣʠʟʠʨʦ-

ʚʘʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʨʦʩʩʠʡʩʢʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʪʝ-

ʣʝʚʝʱʘʥʠʝ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʥʘʣʠʯʠʝ ʙʦʣʝʝ ʛʠʙʢʦʡ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʪʝʣʝʚʝʱʘʥʠʷ, ʯʝʤ ʪʘ, ʯʪʦ ʜʝʡʩʪʚʫʝʪ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ. ʈʝʯʴ ʠʜʸʪ ʦ ʩʦʟʜʘʥʠʠ ʥʝ-

ʟʘʚʠʩʠʤʳʭ ʪʝʣʝʢʦʤʧʘʥʠʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦ-

ʛʨʘʤʤʳ ʢʦʪʦʨʳʭ ʦʙʩʣʫʞʠʚʘʣʠ ʙʳ ʨʘʟʣʠʯʥʳʝ ʢʘʪʝ-

ʛʦʨʠʠ ʦʙʱʝʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠʥʮʠʧʳ çé ʩʚʦ-

ʙʦʜʳ ʧʝʯʘʪʠ ʠ ʩʚʦʙʦʜʳ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʧʣʶʨʘʣʠʟʤʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝ-

ʩʪʚʘè [2], ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ ʜʦʢʫʤʝʥʪʘʭ ɺʩʝʤʠʨ-

ʥʦʡ ʚʩʪʨʝʯʠ ʥʘ ʚʳʩʰʝʤ ʫʨʦʚʥʝ ʧʦ ʚʦʧʨʦʩʘʤ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʝ ʪʝʣʝʚʝʱʘʥʠʝ, ʢʦʪʦʨʦʝ ʙʳ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʣʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʘʤʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʝʣʝʚʠʜʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʠʥʪʝʨʝʩʳ ʘʫʜʠʪʦʨʠʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʨʘʟʣʠʯʥʳʝ ʚʟʛʣʷʜʳ ʧʦ ʩʫʱʝʩʪʚʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʛʜʝ ʨʘʟʲʷʩʥʠʪʝʣʴʥʘʷ 

ʩʪʦʨʦʥʘ ʧʫʙʣʠʮʠʩʪʠʢʠ ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʧʦʣʠʪʠʯʝʩʢʦʡ 

ʘʥʛʘʞʠʨʦʚʘʥʥʦʩʪʠ, ʚʳʭʦʜʷʱʠʭ ʚ ʵʬʠʨ, ʤʘʪʝʨʠʘʣʦʚ. 

ʆʯʝʚʠʜʥʦ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʨʦʩʩʠʡʩʢʦʤʫ ʦʙʱʝʩʪʚʫ ʥʝ-

ʦʙʭʦʜʠʤ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʣʝʧʨʦʛʨʘʤʤ, ʚʳʭʦʜʷʱʠʭ ʥʘ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʥʠʰʝʚʳʭ ʢʘʥʘʣʘʭ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ 

ʫʟʢʠʝ ʩʝʛʤʝʥʪʳ ʘʫʜʠʪʦʨʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʦʩ-

ʩʠʡʩʢʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʪʝʣʝʚʝʱʘʥʠʷ ʥʫʞʜʘ-

ʝʪʩʷ ʚ ʚʳʨʘʚʥʠʚʘʥʠʠ ʜʠʩʙʘʣʘʥʩʘ ʤʝʞʜʫ ʧʨʦʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʥʝʟʘʚʠʩʠʤʳʤʠ, ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʠ 

ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ.  

ʆʪʝʯʝʩʪʚʝʥʥʦʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʪʝʣʝʚʝʱʘ-

ʥʠʶ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʩʦʟʠʜʘ-
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ʪʝʣʴʥʳʤ ʢʦʥʩʪʨʫʢʪʦʤ, ʩʣʫʞʘʱʠʤ ʠʥʪʝʨʝʩʘʤ ʦʙʱʝ-

ʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ, 

ʧʦʟʚʦʣʷʶʱʫʶ ʧʝʨʝʚʝʩʪʠ ʟʨʠʪʝʣʝʡ ʚ ʧʦʣʦʞʝʥʠʝ ʘʢ-

ʪʠʚʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʄʳ ʘʙʩʦʣʶʪʥʦ ʩʦʛʣʘʩʥʳ ʩ ʧʦʟʠʮʠʝʡ ʠʩʩʣʝʜʦʚʘʪʝʣʷ 

ɽ.ʅ. ʉʧʠʨʠʜʦʥʦʚʦʡ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ çé ʪʝʣʝ-

ʚʠʟʠʦʥʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶ ʢʘʢ ʜʠʘʣʦʛʠʯʝʩʢʦʝ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʝ ʜʚʫʭ (ʠʣʠ ʙʦʣʝʝ) ʢʦʤʤʫʥʠʢʘʥʪʦʚ, ʩʦ-

ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ 

ʚʨʝʤʝʥʠ, ʠ ʚʩʪʫʧʘʶʱʠʤʠ ʚ ʜʠʘʣʦʛ ʩ ʮʝʣʴʶ ʜʦʩʪʠ-

ʞʝʥʠʷ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʢʘʞ-

ʜʳʡ ʫʯʘʩʪʥʠʢ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʩʫʱʝʩʪʚʣʷʷ ʩʚʦʶ 

ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʢʪʠʚ-

ʥʦʩʪʴ ʪʘʢʞʝ ʠ ʚ ʧʘʨʪʥʸʨʝ. ʃʠʰʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʘʫʜʠ-

ʪʦʨʠʷ ʚʢʣʶʯʝʥʘ ʚʦ ʚʩʶ ʩʠʩʪʝʤʫ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪ-

ʥʦʰʝʥʠʡè [3, c. 167]. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʪʝʣʝʢʦʤ-

ʧʘʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʘʞʠʚʘʪʴ ʜʠʘʣʦʛʦʚʳʝ 

ʦʪʥʦʰʝʥʠʷ ʩ ʪʝʣʝʟʨʠʪʝʣʷʤʠ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʯʨʝʟʚʳ-

ʯʘʡʥʦ ʚʘʞʥʳʡ ʤʦʤʝʥʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʯʘʩʪʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʪʝʣʝʚʝʱʘʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥ-

ʮʠʧʘʤʠ ʢʦʪʦʨʦʛʦ çʢʦʤʤʫʥʠʢʘʪʦʨʫ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ, ʠʥʪʝʨʝʩʳ, ʤʦʪʠʚʳ, ʫʩʪʘ-

ʥʦʚʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʫʜʠ-

ʪʦʨʠʠ, ʚʢʣʶʯʘʶʱʠʝ ʠ ʨʷʜ ʩʧʝʮʠʬʠʯʝʩʢʠʭ, ʬʦʨʤʠ-

ʨʫʝʤʳʭ ʧʨʠ ʧʨʷʤʦʤ ʫʯʘʩʪʠʠ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠè [3, c. 167]. ʈʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʭʦʜʘ ʦʪ 

çʚʝʨʪʠʢʘʣʴʥʦʡè ʩʠʩʪʝʤʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʦʙʱʝ-

ʥʠʡ ʢ çʛʦʨʠʟʦʥʪʘʣʴʥʦʡè ʜʦʣʞʥʘ ʩʪʘʪʴ ʪʨʘʥʩʬʦʨʤʘ-

ʮʠʠ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʧʨʠʚʝʜʸʪ ʝʸ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʟʘʜʘʯʘʤʠ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

ɺʘʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʥʜʝʥʮʠʶ, ʩʚʷ-

ʟʘʥʥʫʶ ʩ ʪʝʤ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠ-

ʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʣʝʧʨʦʛʨʘʤʤ ʥʘ ʨʘʟʥʳʭ 

ʢʘʥʘʣʘʭ, ʠʭ ʥʘʧʦʣʥʝʥʠʝ ʟʘʯʘʩʪʫʶ ʤʘʣʦ ʯʝʤ ʦʪʣʠʯʘ-

ʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʘʟʜʝʣ ʚʝʱʘʥʠʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʬʝʜʝʨʘʣʴʥʳʭ ʪʝʣʝʢʘʥʘʣʦʚ, ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ 

ʙʦʣʝʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ. ʆʪʣʠʯʠʷ ʤʝʞʜʫ ʪʝʣʝʢʘ-

ʥʘʣʘʤʠ, ʢʦʥʝʯʥʦ, ʚʩʪʨʝʯʘʶʪʩʷ, ʥʦ ʥʝ ʦʯʝʥʴ ʯʘʩʪʦ, 

ʧʨʠ ʵʪʦʤ ʫʥʠʬʠʢʘʮʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʩʝʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ.  

ʖ. ʉʪʨʦʢʦʚʘ, ʘʥʘʣʠʟʠʨʫʷ ʜʘʥʥʫʶ ʩʠʪʫʘʮʠʶ ʚ 

ʩʪʘʪʴʝ çʋʥʠʬʠʢʘʮʠʷ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʚʳʧʫʩʢʦʚè, ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ çʥʘ ʥʘʮʠʦ-

ʥʘʣʴʥʦʤ ʠ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʷʭ ʵʪʘ çʧʦʭʦʞʝʩʪʴè 

ʤʦʞʝʪ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʫʛʨʦʟʫ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʠ ʩʪʘ-

ʙʠʣʴʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʚ 

ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʙʱʝʩʪʚʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝ-

ʧʝʥʠ ʩʝʛʤʝʥʪʠʨʦʚʘʥʦ ʧʦ ʥʘʮʠʦʥʘʣʴʥʳʤ, ʨʝʣʠʛʠʦʟ-

ʥʳʤ ʠ ʜʨʫʛʠʤ ʧʨʠʟʥʘʢʘʤè [4, ʩ. 97]. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʘʚʪʦʨ ʧʝʨʝʦʮʝʥʠʣ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʘʥʥʦʡ 

ʪʝʥʜʝʥʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʠ ʩʪʘʙʠʣʴ-

ʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢ-

ʩʪʝ ʟʘʚʠʩʠʪ ʥʝ ʦʪ ʩʪʝʧʝʥʠ ʫʥʠʬʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʪʝʣʝʚʝʱʘʥʠʷ, ʘ ʦʪ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʨʫʢʦ-

ʚʦʜʠʪʝʣʝʡ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʢʘʥʘʣʦʚ, ʨʝʜʘʢʪʦʨʦʚ ʠ 

ʞʫʨʥʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʦʥʠʤʘʪʴ ʢʘʢʠʝ ʦʙ-

ʱʝʩʪʚʝʥʥʳʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʤʦʛʫʪ ʚʳ-

ʟʚʘʪʴ ʠʭ ʤʘʪʝʨʠʘʣʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʥʠ ʦʙʷʟʘʥʳ 

ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʨʠʥʮʠʧʦʚ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʠ. 

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʦʧʨʝʜʝ-

ʣʸʥʥʦʝ ʚ ʜʦʢʫʤʝʥʪʘʭ ɺʩʝʤʠʨʥʦʡ ʚʩʪʨʝʯʠ ʥʘ ʚʳʩ-

ʰʝʤ ʫʨʦʚʥʝ ʧʦ ʚʦʧʨʦʩʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝ-

ʩʪʚʘ çʛʣʦʙʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ ʥʦʚʦʤ ʪʳʩʷʯʝʣʝʪʠʠè [2] 

ʧʨʝʜʲʷʚʣʷʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʪʝʣʝʚʠʟʠʦʥʥʦʤʫ ʚʝʱʘʥʠʶ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʢ ʝʛʦ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʤʫ ʨʘʟʜʝʣʫ, ʢʦʪʦʨʳʡ ʩʪʘʥʦʚʠʪʩʷ ʝʩʪʝ-

ʩʪʚʝʥʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʚʩʝʭ ʦʙʣʘʩʪʝʡ ʯʝʣʦʚʝʯʝ-

ʩʢʦʛʦ ʟʥʘʥʠʷ (ʧʦʣʠʪʠʢʘ, ʵʢʦʥʦʤʠʢʘ, ʠʩʢʫʩʩʪʚʦ ʠ 

ʪ.ʜ.). ʆʪʤʝʪʠʤ, ʯʪʦ ʝʜʠʥʩʪʚʦ ʢʫʣʴʪʫʨʳ ʠ ʪʝʭʥʦʣʦ-

ʛʠʡ ð ʚʘʞʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙ-

ʱʝʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦ-

ʤʠʥʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʘ ʚʤʝʩʪʝ 

ʩ ʥʝʡ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʪʝʣʝʚʝʱʘʥʠʷ ʢʘʢ 

ʦʜʥʦʛʦ ʠʟ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 
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ʉʧʝʨʘʥʩʢʠʡ ɸ.ɺ.,  

ʉʧʝʨʘʥʩʢʠʡ ʇ.ɸ. 

ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,  

ʀʥʩʪʠʪʫʪ ʠʩʪʦʨʠʠ ʠ ʘʨʭʝʦʣʦʛʠʠ ʋʨʆ ʈɸʅ, ʩʪʫʜʝʥʪ 3-ʛʦ ʢʫʨʩʘ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ  

ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ. ɽʣʴʮʠʥʘ. 

 
ɹʆʃʔʐɽɺʀʉʊʉʂʀʁ ʈɽɾʀʄ ʀ ʇʀʉɸʊɽʃʀ ɺ 1941 ï 1945 ɻɻ.:ʇɸʈɸɼʆʂʉʓ ʄʀʃʀʊɸʈʀ-

ɿɸʎʀʀ ʃʀʊɽʈɸʊʋʈʓ (ʅɸ ʄɸʊɽʈʀɸʃɸʍ ʋʈɸʃɸ)* 
 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʳ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʚʦʟʜʝʡʩʪʚʠʷ ʙʦʣʴʰʝʚʠʩʪʩʢʦʛʦ ʨʝʞʠʤʘ ʥʘ ʜʝʷʪʝʣʝʡ ʣʠʪʝʨʘʪʫʨʳ, 

ʦʛʨʘʥʠʯʠʚʘʚʰʠʝ ʪʚʦʨʯʝʩʢʫʶ ʠʥʠʮʠʘʪʠʚʫ, ʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʚʰʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʚʦʡʥʳ. ɼʝʣʘ-

ʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʩʢʦʚʳʚʘʷ ʧʦʣʝʪ ʧʠʩʘʪʝʣʴʩʢʦʡ ʤʳʩʣʠ ʠʜʝʦʣʦʛʠʯʝʩʢʠʤʠ ʜʦʛʤʘʤʠ, ʙʦʣʴʰʝʚʠʢʠ, ʪʝʤ ʥʝ ʤʝ-

ʥʝʝ, ʥʘʧʨʘʚʣʷʣʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʠʪʝʨʘʪʦʨʦʚ ʚ ʧʘʪʨʠʦʪʠʯʝʩʢʦʝ ʨʫʩʣʦ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʤʦ-
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ɺ ʧʝʨʠʦʜ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʧʦ-

ʥʠʤʘʷ ʚʝʣʠʢʫʶ ʨʦʣʴ ʣʠʪʝʨʘʪʫʨʳ ʢʘʢ ʚʘʞʥʝʡʰʝʛʦ 

ʨʳʯʘʛʘ ʠʜʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʘʩʩʳ, ʨʫ-

ʢʦʚʦʜʠʚʰʠʝ ʉʉʉʈ ʙʦʣʴʰʝʚʠʢʠ ʩʜʝʣʘʣʠ ʚʩʝ ʥʝʦʙ-

ʭʦʜʠʤʦʝ, ʯʪʦʙʳ ʥʘʧʨʘʚʠʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʠʪʝʨʘʪʦ-

ʨʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʩʣʦʚʠʷʤ ʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ 

ʨʫʩʣʦ. ʉ ʧʝʨʚʳʭ ʜʥʝʡ ʚʦʡʥʳ ʚʣʘʩʪʠ ʧʦʪʨʝʙʦʚʘʣʠ ʦʪ 

ʥʠʭ çʚʦʩʧʠʪʳʚʘʪʴ ʚʦ ʚʩʝʤ ʥʘʰʝʤ ʥʘʨʦʜʝ ʯʫʚʩʪʚʦ 

ʩʚʷʱʝʥʥʦʡ ʥʝʥʘʚʠʩʪʠ ʢ ʧʦʜʣʦʤʫ ʚʨʘʛʫ, ʯʫʚʩʪʚʦ 

ʙʝʩʩʪʨʘʰʠʷ ʠ ʧʨʝʟʨʝʥʠʷ ʢ ʩʤʝʨʪʠè [11, 46; 6]. ɺʦ-

ʧʨʦʩʳ ʣʠʪʝʨʘʪʫʨʳ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʚ ʨʷʜʝ ʨʝʰʝ-

ʥʠʡ ʎʂ ɺʂʇ(ʙ), ʦʙʦʟʥʘʯʠʚʰʠʭ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʠ-

ʣʝʥʠʷ ʠʜʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʩʝʤʠ ʩʬʝ-

ʨʘʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʊʘʢ, ʚ 

ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʎʂ çʆʙ ʫʩʠʣʝʥʠʠ ʧʘʨʪʠʡʥʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʥʘʜ ʣʠʪʝʨʘʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʤʠ ʞʫʨʥʘ-

ʣʘʤʠè, ʧʨʠʥʷʪʦʤ ʚ ʜʝʢʘʙʨʝ 1943 ʛ., ʞʝʩʪʢʦ ʩʪʘʚʠʣʩʷ 

ʚʦʧʨʦʩ ʦ ʧʦʚʳʰʝʥʠʠ ʠʜʝʡʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ 

ʫʨʦʚʥʷ ʣʠʪʝʨʘʪʫʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ; ʚ ʨʷʜʝ ʧʦʩʪʘ-

ʥʦʚʣʝʥʠʡ 1944-1945 ʛʛ., ʢʘʩʘʶʱʠʭʩʷ ʟʘʜʘʯ ʠʜʝʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʩʪʨʘʥʦʡ, ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ 

ʧʨʦʙʣʝʤʳ ʫʩʠʣʝʥʠʷ ʧʦʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʚʦʩ-

ʧʠʪʘʥʠʶ ʜʝʷʪʝʣʝʡ ʣʠʪʝʨʘʪʫʨʳ [3, 118-127]. ɺʩʝ ʵʪʠ 

ʨʝʰʝʥʠʷ ʧʨʝʩʣʝʜʦʚʘʣʠ ʮʝʣʴ ʧʦʣʥʦʩʪʴʶ ʤʠʣʠʪʘʨʠ-

ʟʦʚʘʪʴ ʩʬʝʨʫ ʣʠʪʝʨʘʪʫʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʩʪʘʚʠʪʴ 

ʣʠʪʝʨʘʪʦʨʦʚ ʚ ʧʨʷʤʦʤ ʠ ʧʝʨʝʥʦʩʥʦʤ ʩʤʳʩʣʝ çʢ 

ʰʪʳʢʫ ʧʨʠʨʘʚʥʷʪʴ ʧʝʨʦè. 

ʕʪʘ ʧʦʣʠʪʠʢʘ, ʦʧʨʝʜʝʣʠʚʰʘʷ ʦʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʩʪʨʦʡʢʠ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʜʝʣʘ, ʧʨʝ-

ʜʝʣʴʥʦ ʟʘʨʝʛʣʘʤʝʥʪʠʨʦʚʘʚʰʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʠʪʝ-

ʨʘʪʦʨʦʚ, ʥʝ ʪʦʣʴʢʦ ʥʝ ʚʳʟʚʘʣʘ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʦʪʝ-

ʩʪʘ, ʥʦ, ʥʘʦʙʦʨʦʪ, ʚʩʪʨʝʪʠʣʘ ʧʦʣʫʶ ʧʦʜʜʝʨʞʢʫ ʧʦ-

ʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʧʠʩʘʪʝʣʝʡ ʠ ʧʦʵʪʦʚ. 

ʋʛʨʦʟʘ ʧʦʪʝʨʠ ʈʦʜʠʥʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪʦʜʚʠʥʫʣʘ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ ʠʤʝʚʰʠʝ ʤʝʩʪʦ ʚ ʜʦ-

ʚʦʝʥʥʳʡ ʧʝʨʠʦʜ ʠʜʝʡʥʳʝ ʨʘʟʥʦʛʣʘʩʠʷ, ʘ ʝʜʠʥʘʷ 

                                                           
* ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈɻʅʌ 16-01-00368 çʊʨʘʥʩʬʦʨʤʘʮʠʷ ʩʦʚʝʪʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʥʦʤʝʥʢʣʘ-

ʪʫʨʳ ʚ ʧʝʨʠʦʜ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʢʦʤʘʥʜʥʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ (ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʋʨʘʣʘ)è. 

ʮʝʣʴ ʙʦʨʴʙʳ ʩ ʚʨʘʛʦʤ, ʟʘʱʠʪʳ ʩʚʦʝʡ ʟʝʤʣʠ, ʞʝʥ, ʜʝ-

ʪʝʡ ʦʪ ʧʦʩʷʛʘʪʝʣʴʩʪʚ ʦʢʢʫʧʘʥʪʦʚ, ʧʨʘʚʠʣʴʥʦ ʩʜʝ-

ʣʘʥʥʳʡ ʪʦʪʘʣʠʪʘʨʥʦʡ ʚʣʘʩʪʴʶ ʘʢʮʝʥʪ ʥʘ ʧʘʪʨʠʦ-

ʪʠʟʤ, ʦʙʫʩʣʦʚʠʣʠ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʠʥʭʨʦʥʥʦʩʪʴ ʚ 

ʜʝʡʩʪʚʠʷʭ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʧʠʩʘʪʝʣʴʩʢʦʡ 

ʠʥʪʝʣʣʠʛʝʥʮʠʠ. ʉʣʫʯʠʣʦʩʴ ʪʘʢ, ʯʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥ-

ʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʙʦʣʴʰʝʚʠʩʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ 

ʠʥʪʝʨʝʩʳ ʚʣʘʩʪʠ ʠ ʥʘʨʦʜʘ ʩʦʚʧʘʣʠ. ʅʘʜʦ ʙʳʣʦ ʦʪ-

ʨʘʟʠʪʴ ʠʥʦʟʝʤʥʦʝ ʥʘʰʝʩʪʚʠʝ, ʧʦʵʪʦʤʫ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝ ʧʠʩʘʪʝʣʠ, ʧʦʵʪʳ, ʜʨʘʤʘʪʫʨʛʠ, ʧʨʦʟʘʠʢʠ ʧʦʜʜʝʨ-

ʞʘʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʦʪʧʦʨ ʚʥʝʰʥʝʡ ʵʢʩʧʘʥʩʠʠ. 

ʇʦʣʥʘʷ ʤʠʣʠʪʘʨʠʟʘʮʠʷ ʣʠʪʝʨʘʪʫʨʥʦʡ ʩʬʝʨʳ 

ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʠ ʜʣʷ ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʛʜʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʫʭʦʜʘ ʣʠʪʝʨʘʪʦʨʦʚ ʥʘ 

ʬʨʦʥʪ ʧʠʩʘʪʝʣʴʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʥʝʩʣʠ ʩʝʨʴʝʟ-

ʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʪʝʨʠ. ʂ ʧʨʠʤʝʨʫ, ʚ ʉʚʝʨʜ-

ʣʦʚʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʉʦʶʟʘ ʧʠʩʘʪʝʣʝʡ ʦʩʪʘʣʦʩʴ 

ʚʩʝʛʦ 15 ʯʝʣ., ʚ ʄʦʣʦʪʦʚʩʢʦʤ ï 6 [8, 148]. ʆʜʥʘʢʦ 

ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʦʭʨʘʥʷʣʦʩʴ ʥʝʜʦʣʛʦ. ʋʨʘʣʴʩʢʠʡ 

ʨʝʛʠʦʥ ʷʚʣʷʣʩʷ ʧʨʦʯʥʦʡ ʪʳʣʦʚʦʡ ʙʘʟʦʡ, ʧʦʵʪʦʤʫ 

ʩʶʜʘ, ʥʘʨʷʜʫ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, 

ʵʚʘʢʫʠʨʦʚʘʣʠʩʴ ʠ ʜʫʭʦʚʥʳʝ ʮʝʥʥʦʩʪʠ ʩʪʨʘʥʳ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʦʙʣʘʩʪʷʭ ʠ ʨʝʩʧʫʙʣʠʢʘʭ ʋʨʘʣʘ ʨʘʟʤʝ-

ʩʪʠʣʠ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʣʠʪʝʨʘʪʦʨʦʚ ʧʠʩʘʪʝʣʴʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʄʦʩʢʚʳ, ʃʝʥʠʥʛʨʘʜʘ, ʂʠʝʚʘ ʠ ʜʨʫʛʠʭ 

ʛʦʨʦʜʦʚ.  

ɺ ʉʚʝʨʜʣʦʚʩʢ (ʥʳʥʝ ɽʢʘʪʝʨʠʥʙʫʨʛ) ʧʨʠʙʳʣʠ 

ɸ. ɹʘʨʪʦ, ʖ. ɺʝʨʭʦʚʩʢʠʡ, ʌ. ɻʣʘʜʢʦʚ, ʃ. ɻʨʦʩʩʤʘʥ, 

ʃ. ʂʘʩʩʠʣʴ, ɸ. ʂʘʨʘʚʘʝʚʘ, ɽ. ʇʝʨʤʷʢ, ʄ. ʐʘʛʠʥʷʥ, 

ɸ. ʂʦʮ ʠ ʜʨ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʉʚʝʨʜʣʦʚʩʢʦʝ ʦʪʜʝʣʝʥʠʝ 

ʉʦʶʟʘ ʧʠʩʘʪʝʣʝʡ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 64 ʯʝʣ., ʚʢʣʶʯʠʚ 

ʚ ʩʝʙʷ 36 ʤʦʩʢʚʠʯʝʡ, 5 ʣʝʥʠʥʛʨʘʜʮʝʚ, 2 ʢʠʝʚʣʷʥ, 1 

ʩʤʦʣʷʥʠʥʘ ʠ 20 ʩʚʝʨʜʣʦʚʯʘʥ. ɺ ʉʚʝʨʜʣʦʚʩʢʝ ʙʳʣ 
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ʩʦʟʜʘʥ ʋʨʘʣʴʩʢʠʡ ʣʠʪʝʨʘʪʫʨʥʳʡ ʮʝʥʪʨ, ʨʫʢʦʚʦʜʠ-

ʤʳʡ ʠʟʚʝʩʪʥʳʤʠ ʧʠʩʘʪʝʣʷʤʠ ʇ. ɹʘʞʦʚʳʤ, ɸ. ʂʘʨʘ-

ʚʘʝʚʦʡ ʠ ɽ. ʇʝʨʤʷʢʦʤ. 

ɺ ʄʦʣʦʪʦʚ (ʥʳʥʝ ʇʝʨʤʴ) ʪʘʢʞʝ ʵʚʘʢʫʠʨʦʚʘ-

ʣʠʩʴ ʤʦʩʢʦʚʩʢʠʝ ʣʠʪʝʨʘʪʦʨʳ ɸ. ʇʝʨʚʝʥʮʝʚ, ʂ. 

ʂʣʦʩʩ, ʅ. ɸʩʘʥʦʚ, ʣʝʥʠʥʛʨʘʜʮʳ ʖ. ʊʳʥʷʥʦʚ, ɺ. ʂʘ-

ʚʝʨʠʥ, ʄ. ʉʣʦʥʠʤʩʢʠʡ, ʀ. ʃʫʢʦʚʩʢʠʡ, ɺ. ɹʠʘʥʢʠ, 

ʄ. ʂʦʟʘʢʦʚ, ʭʘʨʴʢʦʚʯʘʥʠʥ ʅ. ʍʦʜʯʝʥʢʦ ʠ ʜʨ., ʯʪʦ 

ʫʚʝʣʠʯʠʣʦ ʩʦʩʪʘʚ ʤʝʩʪʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʉʦʶʟʘ ʧʠʩʘ-

ʪʝʣʝʡ ʜʦ 50 ʯʝʣ. 

ɺ ʏʢʘʣʦʚ (ʥʳʥʝ ʆʨʝʥʙʫʨʛ) ʧʨʠʝʭʘʣʠ ʧʦʵʪ ɸ. 

ʌʘʪʴʷʥʦʚ, ʧʨʦʟʘʠʢʠ ɺ. ɸʣʴʙʝʨʪʦʥ, ʆ. ɻʦʣʴʜʝʩ, ʜʨʘ-

ʤʘʪʫʨʛ ɸ. ʎʠʢʦʨʴʢʦʚ, ʦʯʝʨʢʠʩʪ ʍ. ʃʝʚʠʥʘ, ʤʦʣʦʜʳʝ 

ʧʠʩʘʪʝʣʠ ɸ. ʂʦʚʘʣʝʥʢʦʚ, ɽ. ʈʳʩʩ, ɺ. ɻʝʨʘʩʠʤʦʚʘ. 

ʋʢʨʝʧʣʝʥʠʝ ʤʝʩʪʥʦʡ ʛʨʫʧʧʳ ʣʠʪʝʨʘʪʦʨʦʚ ʧʦʟʚʦ-

ʣʠʣʦ ʩʦʟʜʘʪʴ ʦʙʣʘʩʪʥʦʝ ʦʪʜʝʣʝʥʠʝ ʉʦʶʟʘ ʧʠʩʘʪʝ-

ʣʝʡ. ɿʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩʣʠ ʧʠʩʘʪʝʣʴʩʢʠʝ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʚ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ɹʘʰʢʠʨʠʠ ʠ ʋʜʤʫʨʪʠʠ. 

ɺʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʨʘʣʴʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ʉʦʶʟʘ 

ʧʠʩʘʪʝʣʝʡ ʩʨʘʟʫ ʞʝ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʧʦʜ ʩʪʨʦʛʠʡ 

ʢʦʥʪʨʦʣʴ. ɹʦʣʴʰʝʚʠʩʪʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʨʘʣʠʩʴ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʪʴ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʠʩʘʪʝʣʝʡ. 

ʇʝʨʝʜ ʥʠʤʠ ʩʪʘʚʠʣʠʩʴ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ, ʫʢʘʟʳʚʘ-

ʣʠʩʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʧʦ-

ʧʳʪʢʠ ʧʨʦʷʚʣʝʥʠʷ ʪʚʦʨʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ ʧʨʝʩʝ-

ʢʘʣʠʩʴ. 

ɺʣʘʩʪʠ ʋʨʘʣʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʩʪʘʚʠʣʠ ʚʦʧʨʦʩʳ 

ʨʘʟʚʠʪʠʷ ʣʠʪʝʨʘʪʫʨʳ ʚ ʧʦʚʝʩʪʢʫ ʜʥʷ. ʆʥʠ ʫʪʚʝʨ-

ʞʜʘʣʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʘʨʪʠʡʥʳʭ ʦʨ-

ʛʘʥʦʚ ʠ ʧʠʩʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʪʘʚʠʣʠ ʟʘʜʘʯʠ 

ʧʝʨʝʩʪʨʦʡʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʠʩʘʪʝʣʝʡ, ʨʘʩʩʤʘʪʨʠ-

ʚʘʣʠ ʚʦʧʨʦʩʳ ʢʦʥʪʨʦʣʷ ʟʘ ʚʳʭʦʜʦʤ ʚ ʩʚʝʪ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʠʟʜʘʥʠʡ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʥʠʛʦʪʦʨʛʦʚʣʠ. 

ɺʩʝʛʦ ʟʘ ʛʦʜʳ ʚʦʡʥʳ ʦʙʣʘʩʪʥʳʝ ʢʦʤʠʪʝʪʳ ɺʂʇ(ʙ) 

ʫʨʘʣʴʩʢʠʭ ʦʙʣʘʩʪʝʡ ʠ ʨʝʩʧʫʙʣʠʢ ʨʘʩʩʤʦʪʨʝʣʠ ʙʦʣʝʝ 

100 ʚʦʧʨʦʩʦʚ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ 

ʣʠʪʝʨʘʪʫʨʳ [8, 148-149]. 

ʆʩʦʙʝʥʥʦ ʧʨʠʩʪʘʣʴʥʦ ʢ ʚʦʧʨʦʩʘʤ ʨʘʟʚʠʪʠʷ ʣʠ-

ʪʝʨʘʪʫʨʳ ʚ ʛʦʜʳ ʚʦʡʥʳ ʦʪʥʝʩʣʦʩʴ ʨʫʢʦʚʦʜʩʪʚʦ ʏʝ-

ʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʟʘʩʝʜʘʥʠʷʭ ʏʝʣʷʙʠʥʩʢʦʛʦ 

ʆʂ ɺʂʇ(ʙ), ʧʦʤʠʤʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʚʦʧʨʦʩʦʚ, 

ʦʧʨʝʜʝʣʷʚʰʠʭ ʞʝʩʪʢʠʝ ʨʘʤʢʠ ʚʦʟʤʦʞʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʣʠʪʝʨʘʪʦʨʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʠ ʧʦʩʪʘʥʦʚʦʯ-

ʥʳʝ, ʧʨʝʪʝʥʜʫʶʱʠʝ ʥʘ ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʣʠʪʝʨʘʪʫʨʳ 

ʖʞʥʦʛʦ ʋʨʘʣʘ. ɺ ʘʧʨʝʣʝ 1943 ʛ. ʟʘʩʣʫʰʠʚʘʣʠ ʚʦ-

ʧʨʦʩ çʆ ʨʘʙʦʪʝ ʏʝʣʷʙʠʥʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʉʦʶʟʘ ʩʦ-

ʚʝʪʩʢʠʭ ʧʠʩʘʪʝʣʝʡè, ʚ 1944 ʛ. ʦʙʩʫʞʜʘʣʠ ʧʨʦʙʣʝʤʫ 

çʆʙ ʫʣʫʯʰʝʥʠʠ ʨʘʙʦʪʳ ʧʠʩʘʪʝʣʴʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʛʦʨʦʜʘ ʏʝʣʷʙʠʥʩʢʘ ʠ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠè. ɺ ʧʨʠ-

ʥʷʪʳʭ ʧʦʩʪʘʥʦʚʣʝʥʠʷʭ ʪʨʝʙʦʚʘʣʦʩʴ ʫʩʠʣʠʪʴ ʧʘʨ-

ʪʠʡʥʳʡ ʢʦʥʪʨʦʣʴ, ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʩʨʝʜʩʪʚʘ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʣʠʪʝʨʘʪʫʨʥʫʶ ʩʬʝʨʫ. ʃʠʪʝʨʘʪʦʨʘʤ ʧʨʝʜʣʘ-

ʛʘʣʦʩʴ ʫʩʠʣʠʪʴ ʘʛʠʪʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ ʚ ʤʘʩʩʘʭ, 

ʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʪʴ ʦʙʦʨʦʥʥʫʶ ʪʝʤʘʪʠʢʫ.  

ʇʦʥʠʤʘʷ ʤʦʱʴ ʜʫʭʦʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʠʪʝʨʘ-

ʪʫʨʳ, ʩʪʘʨʘʣʘʩʴ ʥʝ ʫʧʫʩʪʠʪʴ ʵʪʦʪ ʫʯʘʩʪʦʢ ʠʜʝʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʘʩʩʳ ʠ ʮʝʥʪʨʘʣʴʥʘʷ 

ʚʣʘʩʪʴ. ɺ ʘʧʨʝʣʝ 1943 ʛ. ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʧʦʩʪʘ-

ʥʦʚʣʝʥʠʝ ʎʂ ɺʂʇ(ʙ) çʆ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʦʣʦʪʦʚ-

ʩʢʦʛʦ ʠʟʜʘʪʝʣʴʩʪʚʘè, ʛʜʝ ʚʝʨʭʦʚʥʘʷ ʚʣʘʩʪʴ ʫʢʘʟʳ-

ʚʘʣʘ ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʧʨʦʠʟʚʝʜʝʥʠʷʭ 

ʫʨʘʣʴʮʝʚ ʪʝʤʳ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʦʰʣʦʛʦ ʢʨʘʷ, ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʨʘʙʦʪ, ʦʪʨʘʞʘʚʰʠʭ ʛʝʨʦʠʟʤ ʫʨʘʣʴʮʝʚ ʥʘ 

ʬʨʦʥʪʝ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʥʝʩʛʠʙʘʝʤʳʡ ʭʘʨʘʢʪʝʨ ʪʨʫ-

ʞʝʥʠʢʦʚ ʪʳʣʘ. ɹʦʣʴʰʝʚʠʢʠ ʪʨʝʙʦʚʘʣʠ ʩʦʟʜʘʪʴ ʤʦ-

ʛʫʯʠʡ ʩʠʤʚʦʣ ʥʝʧʦʙʝʜʠʤʦʡ ʜʝʨʞʘʚʳ, ʚʩʝʣʷʶʱʠʡ ʚ 

ʜʫʰʠ ʣʶʜʝʡ ʫʚʝʨʝʥʥʦʩʪʴ, ʟʘʩʪʘʚʣʷʶʱʠʡ ʠʭ ʩʘʤʦ-

ʦʪʚʝʨʞʝʥʥʦ ʪʨʫʜʠʪʴʩʷ ʚ ʪʳʣʫ ʠ ʙʝʩʩʪʨʘʰʥʦ ʩʨʘ-

ʞʘʪʴʩʷ ʥʘ ʬʨʦʥʪʝ [8, 150]. 

ɺʣʘʩʪʴ ʧʨʝʢʨʘʩʥʦ ʧʦʥʠʤʘʣʘ, ʯʪʦ ʣʶʙʘʷ ʜʠʨʝʢ-

ʪʠʚʘ ʜʦʣʞʥʘ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨʦʧʨʠ-

ʷʪʠʷʭ. ʇʦʵʪʦʤʫ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʪʚʦʨʯʝ-

ʩʪʚʫ ʥʘʯʠʥʘʶʱʠʭ ʧʠʩʘʪʝʣʝʡ. ʀʭ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʩʝ-

ʛʜʘ ʦʯʝʥʴ ʧʦʜʨʦʙʥʦ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ 

ʦʙʱʝʧʘʨʪʠʡʥʳʭ ʩʦʙʨʘʥʠʷʭ, ʟʘʩʝʜʘʥʠʷʭ ʧʘʨʪʠʡʥʳʭ 

ʙʶʨʦ. ɺ ʜʝʣʝ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʠʩʘʪʝʣʝʡ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʣʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʪʚʦʨʯʝ-

ʩʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ, ʪʚʦʨʯʝʩʢʦ-ʢʨʠʪʠʯʝʩʢʠʝ ʩʦʚʝʱʘ-

ʥʠʷ, ʚʩʪʨʝʯʠ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʎʝʣʴ, ʧʨʝʩʣʝʜʫʝʤʘʷ 

ʙʦʣʴʰʝʚʠʩʪʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʙʳʣʘ ʦʜʥʘ ï ʥʘʧʨʘʚʠʪʴ ʣʠʪʝʨʘ-

ʪʫʨʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʵʪʦʚ, ʧʨʦʟʘʠʢʦʚ, ʜʨʘʤʘʪʫʨ-

ʛʦʚ ʚ ʥʫʞʥʦʝ ʨʝʞʠʤʫ ʧʦʣʠʪʠʯʝʩʢʦʝ ʨʫʩʣʦ, ʚʦʚʣʝʯʴ 

ʠʭ ʚ ʘʛʠʪʘʮʠʦʥʥʦ-ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʫʶ ʢʘʤʧʘʥʠʶ, 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʤʠʣʠʪʘʨʠʟʘʮʠʶ ʩʬʝʨ ʤʘʪʝʨʠʘʣʴ-

ʥʦʛʦ ʠ ʜʫʭʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʤʝʨʦʤ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʩʪʘʣʘ ʧʨʦʰʝʜʰʘʷ ʚ ʠʶʣʝ 1943 ʛ. ʚ ʛ. ʄʦʣʦ-

ʪʦʚʝ ʤʝʞʦʙʣʘʩʪʥʘʷ ʣʠʪʝʨʘʪʫʨʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

çʅʘʩʪʦʷʱʝʝ ʠ ʧʨʦʰʣʦʝ ʋʨʘʣʘ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝè. ʇʦʥʠʤʘʷ, ʢʘʢʦʡ ʢʦʣʦʩʩʘʣʴʥʳʡ ʨʝʟʦ-

ʥʘʥʩ ʧʨʦʠʟʚʝʜʝʪ ʵʪʦʪ ʬʦʨʫʤ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʢʨʫ-

ʛʘʭ, ʧʘʨʪʠʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʄʦʣʦʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʩʨʘʟʫ ʞʝ ʩ ʤʦʤʝʥʪʘ ʧʦʜʛʦʪʦʚʢʠ ʚʟʷʣʠ ʝʛʦ ʧʨʦʚʝʜʝ-

ʥʠʝ ʧʦʜ ʩʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ. ʅʘ ʟʘʩʝʜʘʥʠʷʭ ʙʶʨʦ, ʦʪ-

ʜʝʣʘ ʧʨʦʧʘʛʘʥʜʳ ʠ ʘʛʠʪʘʮʠʠ ʦʙʣʘʩʪʥʦʛʦ ʢʦʤʠʪʝʪʘ 

ɺʂʇ(ʙ) ʙʳʣʠ ʞʝʩʪʢʦ ʦʧʨʝʜʝʣʝʥʳ ʚʦʧʨʦʩʳ, ʚʳʥʦʩʠ-

ʤʳʝ ʥʘ ʦʙʩʫʞʜʝʥʠʝ, ʧʨʦʚʝʨʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʜʦʢʣʘ-

ʜʦʚ, ʫʪʚʝʨʞʜʝʥʳ ʚʳʩʪʫʧʘʶʱʠʝ ʠ ʩʧʠʩʦʢ ʫʯʘʩʪʥʠ-

ʢʦʚ. ʀʜʝʦʣʦʛʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚʩʝʡ ʜʘʣʴ-

ʥʝʡʰʝʡ ʨʘʙʦʪʝ ʢʦʥʬʝʨʝʥʮʠʠ ʟʘʜʘʣ ʚʳʩʪʫʧʠʚʰʠʡ 

ʧʝʨʚʳʤ ʩ ʜʦʢʣʘʜʦʤ çʈʦʣʴ ʋʨʘʣʘ ʚ ʦʙʦʨʦʥʝ ʥʘʰʝʡ 

ʩʪʨʘʥʳ ʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘè, 

ʩʝʢʨʝʪʘʨʴ ʧʦ ʧʨʦʧʘʛʘʥʜʝ ʠ ʘʛʠʪʘʮʠʠ ʄʦʣʦʪʦʚʩʢʦʛʦ 

ʦʙʣʘʩʪʥʦʛʦ ʢʦʤʠʪʝʪʘ ɺʂʇ(ʙ) ʀ. ɺʠʥʦʛʨʘʜʦʚ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʢʦʥʬʝʨʝʥʮʠʷ ʧʨʦʰʣʘ ʯʝʪʢʦ ʧʦ ʟʘʜʫʤʘʥ-

ʥʦʤʫ ʩʮʝʥʘʨʠʶ, ʘ ʧʨʠʥʷʪʳʝ ʝʶ ʨʝʰʝʥʠʷ ʧʦʣʥʦʩʪʴʶ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʠʜʝʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ, 

ʫʪʚʝʨʞʜʝʥʥʳʤ ʚ ʛʦʜʳ ʚʦʡʥʳ ʚʳʩʰʠʤ ʨʫʢʦʚʦʜ-

ʩʪʚʦʤ ʉʉʉʈ.  

ɹʦʣʴʰʝʚʠʩʪʩʢʠʝ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʝʤʠ-

ʣʠʩʴ ʥʝ ʫʧʫʩʪʠʪʴ ʠʟ-ʧʦʜ ʢʦʥʪʨʦʣʷ ʠ ʨʘʟʣʠʯʥʳʝ 

ʬʦʨʤʳ ʦʙʱʝʥʠʷ ʧʠʩʘʪʝʣʝʡ ʩ ʥʘʨʦʜʥʳʤʠ ʤʘʩʩʘʤʠ. 

ʂʦʣʣʝʢʪʠʚʥʳʝ ʦʙʩʫʞʜʝʥʠʷ ʥʦʚʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʚʩʝʛʜʘ ʦʨʛʘʥʠʟʦʚʳʚʘʣʠʩʴ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ɺʂʇ(ʙ), 

ʚʳʜʝʨʞʠʚʘʣʠʩʴ ʚ ʩʪʨʦʛʦʤ ʠʜʝʦʣʦʛʠʯʝʩʢʦʤ ʢʣʶʯʝ. 

ʇʨʠʤʝʨʦʤ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʚʩʪʨʝʯ ʷʚʣʷʶʪʩʷ 

çʣʠʪʝʨʘʪʫʨʥʳʝ ʚʪʦʨʥʠʢʠè, ʧʨʦʚʦʜʠʤʳʝ ʧʦʜ ʧʘʨ-

ʪʠʡʥʳʤ ʥʘʜʟʦʨʦʤ ʚ ʉʚʝʨʜʣʦʚʩʢʝ. ɺ ʦʙʩʫʞʜʝʥʠʷʭ 

ʫʯʘʩʪʚʦʚʘʣʠ ʤʦʣʦʜʳʝ ʠ ʠʟʚʝʩʪʥʳʝ ʣʠʪʝʨʘʪʦʨʳ, ʧʘʨ-

ʪʠʡʥʳʝ ʠ ʢʦʤʩʦʤʦʣʴʩʢʠʝ ʨʘʙʦʪʥʠʢʠ, ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʠ ʨʘʙʦʯʝʡ ʤʦʣʦʜʝʞʠ, ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. 

ʇʨʦʠʟʚʝʜʝʥʠʷ ʚʩʝʩʪʦʨʦʥʥʝ ʦʙʩʫʞʜʘʣʠʩʴ, ʜʘʚʘʣʘʩʴ 

ʠʭ ʧʦʣʠʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʚʳʩʢʘʟʳʚʘʣʠʩʴ ʢʨʠʪʠʯʝ-

ʩʢʠʝ ʟʘʤʝʯʘʥʠʷ. ʊʘʢ, ʥʘ ʦʜʥʦʤ ʠʟ ʚʝʯʝʨʦʚ ʩʦ ʩʪʠʭʦ-

ʪʚʦʨʝʥʠʝʤ çʋʨʘʣè ʠ ʧʦʵʤʦʡ çʄʘʪʴè ʚʳʩʪʫʧʠʣ 
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ʩʚʝʨʜʣʦʚʩʢʠʡ ʧʦʵʪ ʂʦʥʩʪʘʥʪʠʥ ʄʫʨʟʠʜʠ. ɽʛʦ ʨʘ-

ʙʦʪʳ ʩʥʘʯʘʣʘ ʙʳʣʠ ʧʦʜʚʝʨʥʫʪʳ ʢʨʠʪʠʯʝʩʢʦʤʫ ʘʥʘ-

ʣʠʟʫ ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʪʥʠʢʦʚ ʦʪʜʝʣʘ ʧʨʦʧʘʛʘʥʜʳ ʠ 

ʘʛʠʪʘʮʠʠ ʦʙʢʦʤʘ ʧʘʨʪʠʠ, ʟʘʪʝʤ ʩʣʦʚʦ ʙʳʣʦ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʦ ʩʧʝʮʠʘʣʠʩʪʫ ï ʠʟʚʝʩʪʥʦʤʫ ʩʦʚʝʪʩʢʦʤʫ ʧʠ-
ʩʘʪʝʣʶ ʌʝʜʦʨʫ ɻʣʘʜʢʦʚʫ, ʪʘʢʞʝ ʦʪʤʝʪʠʚʰʝʤʫ 

ʫʜʘʯʥʳʝ ʤʦʤʝʥʪʳ ʠ ʥʝʜʦʩʪʘʪʢʠ ʵʪʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʪʫʧʠʪʴ ʠ ʜʘʪʴ 

ʦʮʝʥʢʫ ʫʩʣʳʰʘʥʥʦʤʫ ʧʦʣʫʯʠʣʠ ʚʩʝ ʧʨʠʩʫʪʩʪʚʫʶ-

ʱʠʝ. ʊʘʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʦʙʩʫʞʜʝʥʠʡ ʜʘʚʘʣʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʙʦʣʴʰʝʚʠʩʪʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷ-

ʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʘʚʪʦʨʘ, ʥʦ ʠ ʥʘ ʝʛʦ ʯʠʪʘʪʝʣʝʡ, ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʝʛʦ ʚ ʘʛʠʪʘʮʠʦʥʥʦ-ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʠʭ ʮʝʣʷʭ. 

ʇʦʜʦʙʥʘʷ ʬʦʨʤʘ ʨʘʙʦʪʳ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʣʘʩʴ 

ʠ ʧʘʨʪʠʡʥʳʤʠ ʦʨʛʘʥʘʤʠ ʇʨʠʢʘʤʴʷ, ʧʨʦʚʦʜʠʚʰʠʤʠ 

ʣʠʪʝʨʘʪʫʨʥʳʝ ʚʩʪʨʝʯʠ ʧʠʩʘʪʝʣʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʘ-

ʪʝʛʦʨʠʷʤʠ ʥʘʩʝʣʝʥʠʷ. ʅʘ çʣʠʪʝʨʘʪʫʨʥʳʭ ʧʷʪʥʠ-

ʮʘʭè, ʧʨʦʭʦʜʠʚʰʠʭ ʚ ʛ. ʄʦʣʦʪʦʚʝ, ʦʙʩʫʞʜʘʣʠʩʴ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʘʢ ʥʘʯʠʥʘʶʱʠʭ ʘʚʪʦʨʦʚ, ʪʘʢ ʠ ʠʟ-

ʚʝʩʪʥʳʭ ʩʦʚʝʪʩʢʠʭ ʣʠʪʝʨʘʪʦʨʦʚ ɸ. ʇʝʨʚʝʥʮʝʚʘ, ɺ. 

ʂʘʚʝʨʠʥʘ, ɽ. ʊʨʫʪʥʝʚʦʡ, ʅ. ɸʩʘʥʦʚʘ ʠ ʜʨʫʛʠʭ. ɺ ʏʝ-

ʣʷʙʠʥʩʢʝ ʩʦʚʝʱʘʥʠʷ ʧʠʩʘʪʝʣʝʡ, ʧʦʵʪʦʚ, ʢʨʠʪʠʢʦʚ, 

ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʪʚʦʨʯʝʩʪʚʘ, ʫʩʪʨʘʠʚʘ-

ʣʠʩʴ ʧʨʠ ʨʝʜʘʢʮʠʠ ʧʝʯʘʪʥʦʛʦ ʦʨʛʘʥʘ ʆʂ ɺʂʇ(ʙ) ï 
ʛʘʟʝʪʳ çʏʝʣʷʙʠʥʩʢʠʡ ʨʘʙʦʯʠʡè. ʂʨʦʤʝ ʵʪʦʛʦ, ʏʝʣʷ-

ʙʠʥʩʢʘʷ ʦʙʣʘʩʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ɺʂʇ(ʙ) ʧʨʘʢʪʠʢʦ-

ʚʘʣʘ ʪʚʦʨʯʝʩʢʠʝ ʦʪʯʝʪʳ ʣʠʪʝʨʘʪʦʨʦʚ ʦ ʧʨʦʜʝʣʘʥʥʦʡ 

ʨʘʙʦʪʝ. ʇʝʨʝʜ ʯʠʪʘʪʝʣʴʩʢʦʡ ʘʫʜʠʪʦʨʠʝʡ ʩ ʩʘʤʦʦʪ-

ʯʝʪʘʤʠ ʚʳʩʪʫʧʘʣʠ ʧʠʩʘʪʝʣʠ ɸ. ɻʦʣʴʜʙʝʨʛ, ɻ. 

ʅʝʯʘʝʚ, ɸ. ʂʨʦʥʛʘʫʟ ʠ ʜʨ. [2; 9; 10]. 

ʉ ʮʝʣʴʶ ʠʜʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦ-

ʟʥʘʥʠʝ ʧʦʵʪʦʚ, ʧʨʦʟʘʠʢʦʚ, ʜʨʘʤʘʪʫʨʛʦʚ ʦʨʛʘʥʠʟʦ-

ʚʳʚʘʣʠʩʴ ʜʦʢʣʘʜʳ ʧʘʨʪʠʡʥʳʭ ʠ ʩʦʚʝʪʩʢʠʭ ʨʫʢʦʚʦ-

ʜʠʪʝʣʝʡ, ʫʯʝʥʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʜʝʷʪʝʣʝʡ, ʚʦʝʥ-

ʥʳʭ, ʧʨʠʙʳʚʰʠʭ ʩ ʬʨʦʥʪʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʝʨʝʜ 

ʧʠʩʘʪʝʣʷʤʠ ʇʨʠʢʘʤʴʷ ʚʳʩʪʫʧʠʣʠ ʯʣʝʥ ʦʙʣʘʩʪʥʦʛʦ 

ʢʦʤʠʪʝʪʘ ɺʂʇ(ʙ), ʨʝʜʘʢʪʦʨ ʦʙʣʘʩʪʥʦʡ ʛʘʟʝʪʳ 

çɿʚʝʟʜʘè ʅ. ɸʥʠʩʠʤʦʚ, ʝʛʦ ʟʘʤʝʩʪʠʪʝʣʴ ʇ. ʇʦʥʦʤʘ-

ʨʝʚ, ʩʝʢʨʝʪʘʨʴ ʆʂ ɺʂʇ (ʙ) ʀ. ɺʠʥʦʛʨʘʜʦʚ, ʢʘʧʠʪʘʥ 

ʂʨʘʩʥʦʡ ɸʨʤʠʠ ʉ. ɹʦʨʠʩʦʚ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

ɺʘʞʥʳʤ ʨʳʯʘʛʦʤ ʚʣʠʷʥʠʷ ʥʘ ʣʠʪʝʨʘʪʦʨʦʚ 

ʙʳʣʦ ʪʦ, ʯʪʦ ʦʪ ʙʦʣʴʰʝʚʠʩʪʩʢʠʭ ʩʪʨʫʢʪʫʨ ʟʘʚʠʩʝʣʦ 

ʠʭ ʤʘʪʝʨʠʘʣʴʥʦ-ʙʳʪʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʆʙʢʦʤʳ 

ɺʂʇ(ʙ) ʨʝʰʘʣʠ ʚʦʧʨʦʩʳ ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʰʠʨʝʥʠʝʤ 

ʞʠʣʦʡ ʧʣʦʱʘʜʠ, ʚʳʜʝʣʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʩʧʝʮʧʘʡʢʘ ʠ ʪ.ʧ. ʈʝʰʝʥʠʶ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʧʨʠʜʘʚʘ-

ʣʦʩʴ ʪʘʢʦʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ 

ʦʥʠ ʥʝ ʠʥʘʯʝ, ʢʘʢ ʥʘ ʟʘʩʝʜʘʥʠʷʭ ʦʙʣʘʩʪʥʳʭ ʢʦʤʠʪʝ-

ʪʦʚ ɺʂʇ(ʙ). ʊʘʢ, ʏʝʣʷʙʠʥʩʢʠʡ ʦʙʢʦʤ ʧʨʠʥʷʣ ʨʝʰʝ-

ʥʠʝ ʦ ʧʨʠʢʨʝʧʣʝʥʠʠ ʢ ʟʘʢʨʳʪʳʤ ʩʧʝʮʩʪʦʣʦʚʳʤ ʠ 

ʩʧʝʮʤʘʛʘʟʠʥʘʤ ʚʩʝʭ ʯʣʝʥʦʚ ʤʝʩʪʥʦʡ ʧʠʩʘʪʝʣʴʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. ɼʨʫʛʠʤ ʩʚʦʠʤ ʨʝʰʝʥʠʝʤ ʆʂ ɺʂʇ(ʙ) 

ʚʳʜʝʣʠʣ ʜʣʷ ʨʘʙʦʪʳ ʧʠʩʘʪʝʣʝʡ ʧʦʤʝʱʝʥʠʝ ʚ ɼʦʤʝ 

ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʣʠʪʝʨʘ-

ʪʦʨʳ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʩʦʙʨʘʥʠʷ, 

ʚʩʪʨʝʯʠ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʨʫʛʠʭ ʧʨʦʬʝʩʩʠʡ. 

ɿʜʝʩʴ ʤʦʞʥʦ ʙʳʣʦ ʧʨʦʩʪʦ ʨʘʙʦʪʘʪʴ ʪʝʤ ʧʠʩʘʪʝʣʷʤ, 

ʢʦʤʫ ʞʠʣʠʱʥʳʝ ʫʩʣʦʚʠʷ ʥʝ ʧʦʟʚʦʣʷʣʠ ʵʪʦ ʜʝʣʘʪʴ 

ʜʦʤʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʏʝʣʷʙʠʥʩʢʠʡ ʦʙʢʦʤ ʧʦʩʪʘʥʦʚʠʣ 

ʚʳʜʝʣʠʪʴ ʦʙʣʘʩʪʥʦʤʫ ʦʪʜʝʣʝʥʠʶ ʉʦʶʟʘ ʧʠʩʘʪʝʣʝʡ 

15 ʪʳʩ. ʨʫʙ. ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʜʘʯ [8, 154]. ʇʦʜʦʙ-

ʥʳʝ ʨʝʰʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʣʫʯʰʝʥʠʶ ʤʘʪʝ-

ʨʠʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʫʩʣʦʚʠʡ ʣʠʪʝʨʘʪʦʨʘʤ, ʧʨʠʥʠ-

ʤʘʣʠ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʚʩʝʭ ʫʨʘʣʴʩʢʠʭ ʦʙʣʘʩʪʝʡ ʠ ʨʝʩ-

ʧʫʙʣʠʢ. ʂʦʥʝʯʥʦ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʧʨʠʚʠʣʝʛʠʡ çʨʳʮʘʨʷʤ ʧʝʨʘè ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʣʦ 

ʠʭ ʙʳʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʥʘʩʝʣʝ-

ʥʠʷ, ʩʘʤʳʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʩʢʘʟʳʚʘʣʦʩʴ 

ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʠʭ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. ʆʜʥʘʢʦ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʤʘʪʝ-

ʨʠʘʣʴʥʳʭ ʙʣʘʛ, ʦʥʠ ʚ ʠʪʦʛʝ ʣʠʰʘʣʠʩʴ ʪʚʦʨʯʝʩʢʦʡ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʷʣʠʩʴ ʚ ʨʫʩʣʦ ʠʜʝʡʥʳʭ 

ʚʦʟʟʨʝʥʠʡ ʪʝʭ, ʢʪʦ ʵʪʠ ʙʣʘʛʘ ʧʨʝʜʦʩʪʘʚʣʷʣ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʦʣʴʰʝʚʠʩʪʩʢʠʝ ʚʣʘʩʪʠ 

ʙʝʩʮʝʨʝʤʦʥʥʦ ʚʤʝʰʠʚʘʣʠʩʴ ʚ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʣʠʪʝʨʘʪʦʨʦʚ. ʊʘʢ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʫʶ ʨʝʘʢʮʠʶ ʢʦ-

ʤʘʥʜʥʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ, ʩʪʨʝʤʠʚʰʝʡʩʷ 

ʢ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʫʥʠʬʠʢʘʮʠʠ ʚʩʝʡ ʩʦʚʝʪʩʢʦʡ ʣʠ-

ʪʝʨʘʪʫʨʳ, ʚʳʟʚʘʣʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʙʘʰʢʠʨʩʢʠʭ ʧʠʩʘ-

ʪʝʣʝʡ, ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʚʰʠʭ ʚ ʛʦʜʳ ʚʦʡʥʳ ʪʝ-

ʤʘʪʠʢʫ ʛʝʨʦʠʯʝʩʢʦʛʦ ʧʨʦʰʣʦʛʦ ʩʚʦʝʛʦ ʥʘʨʦʜʘ, ʦʪ-

ʨʘʞʘʚʰʠʭ ʩʨʝʜʥʝʚʝʢʦʚʳʡ ʵʧʦʩ [1, 168, 169; 5, 278; 

7, 232]. ʀʤ ʙʳʣʦ ʞʝʩʪʢʦ ʫʢʘʟʘʥʦ ʥʘ çʦʰʠʙʢʠè, 

ʷʢʦʙʳ ʚʳʨʘʟʠʚʰʠʝʩʷ ʚ ʯʨʝʟʤʝʨʥʦʡ ʠʜʝʘʣʠʟʘʮʠʠ 

ʧʨʦʰʣʦʛʦ, ʚ ʥʝʧʦʥʠʤʘʥʠʠ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʥʘʮʠʦ-

ʥʘʣʴʥʦ-ʦʩʚʦʙʦʜʠʪʝʣʴʥʦʡ ʙʦʨʴʙʦʡ ʠ ʥʘʮʠʦʥʘʣʴʥʦ-

ʬʝʦʜʘʣʴʥʳʤ ʩʝʧʘʨʘʪʠʟʤʦʤ, ʚ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʠ 

ʙʘʰʢʠʨʩʢʦʛʦ ʠ ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʦʚ. ʆʪʤʝʪʠʤ, ʯʪʦ 

çʛʨʦʤè ʚ ʘʜʨʝʩ ʙʘʰʢʠʨʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ çʧʨʦʛʨʝ-

ʤʝʣè ʥʘ ʩʘʤʦʡ ʚʝʨʰʠʥʝ ʪʦʪʘʣʠʪʘʨʥʦʡ ʧʠʨʘʤʠʜʳ 

ʚʣʘʩʪʠ ʠ ʥʘʰʝʣ ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ ʚ ʧʦʩʪʘ-

ʥʦʚʣʝʥʠʠ ʎʂ ɺʂʇ(ʙ) çʆ ʩʦʩʪʦʷʥʠʠ ʠ ʤʝʨʘʭ ʫʣʫʯ-

ʰʝʥʠʷ ʘʛʠʪʘʮʠʦʥʥʦ-ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʦʡ ʨʘʙʦʪʳ 

ɹʘʰʢʠʨʩʢʦʡ ʧʘʨʪʠʡʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠè, ʦʧʫʙʣʠʢʦ-

ʚʘʥʥʦʤ 25 ʷʥʚʘʨʷ 1945 ʛ. [4, 130-134]. ʄʝʩʪʥʳʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʥʝʤʝʜʣʝʥʥʦ ʦʪʨʝʘʛʠʨʦ-

ʚʘʣʠ ʥʘ ʚʦʣʶ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ, ʧʨʠʦʩʪʘʥʦʚʠʚ 

ʨʘʙʦʪʫ ʧʦ ʚʳʧʫʩʢʫ ʚ ʩʚʝʪ ʨʷʜʘ ʫʞʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ 

ʢ ʧʝʯʘʪʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʧʨʦʠʟʚʝʜʝ-

ʥʠʡ. ɿʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʣʦʩʴ ʧʘʨʪʠʡʥʦʝ ʚʤʝʰʘʪʝʣʴ-

ʩʪʚʦ ʚ ʪʚʦʨʯʝʩʪʚʦ ʧʦʵʪʦʚ, ʧʨʦʟʘʠʢʦʚ, ʜʨʘʤʘʪʫʨʛʦʚ, 

ʢʦʪʦʨʳʝ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʜʦʣʞʥʳ ʙʳʣʠ ʧʦ-

ʩʝʱʘʪʴ ʩʧʝʮʠʘʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʠʜʝʡʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʨʠ ʋʬʠʤʩʢʦʤ ʛʦ-

ʨʦʜʩʢʦʤ ʢʦʤʠʪʝʪʝ ɺʂʇ(ʙ) [1, 168]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʪʝʨʘʪʫʨʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʧʝʨʠʦʜʘ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʩʦʟʜʘʚʘ-

ʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʛʦʩʧʦʜʩʪʚʘ ʚ ʩʪʨʘʥʝ ʢʦʤʘʥʜʥʦ-ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, 

ʥʝʩʣʠ ʥʘ ʩʝʙʝ ʧʝʯʘʪʴ ʪʦʪʘʣʠʪʘʨʥʦʡ ʢʫʣʴʪʫʨʳ. ʂʦ-

ʥʝʯʥʦ, ʣʠʪʝʨʘʪʦʨʳ ʥʝ ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʩʚʦʙʦʜʥʳ ʚ 

ʩʚʦʝʤ ʪʚʦʨʯʝʩʪʚʝ ʠʟ-ʟʘ ʧʦʩʪʦʷʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʦ 

ʩʪʦʨʦʥʳ ʧʘʨʪʠʡʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ. ʆʜ-

ʥʘʢʦ ʧʘʨʘʜʦʢʩ ʨʘʟʚʠʪʠʷ ʣʠʪʝʨʘʪʫʨʳ ʚʦʝʥʥʦʡ ʧʦʨʳ 

ʟʘʢʣʶʯʘʣʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʠʷ ʵʪʦʛʦ ʧʨʝʩʩʠʥʛʘ 

ʚ ʮʝʣʦʤ ʩʦʚʧʘʜʘʣʠ ʩ ʧʘʪʨʠʦʪʠʯʝʩʢʠʤʠ ʯʫʚʩʪʚʘʤʠ 

ʣʠʪʝʨʘʪʦʨʦʚ. ɹʦʨʴʙʘ ʩ ʘʛʨʝʩʩʦʨʦʤ, ʧʦʩʷʛʥʫʚʰʠʤ ʥʘ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʈʦʜʠʥʳ, ʩʪʘʣʘ ʚ ʪʫ ʧʦʨʫ ʠʜʝʝʡ, ʦʙʲ-

ʝʜʠʥʠʚʰʝʡ ʩʪʨʝʤʣʝʥʠʷ ʢʘʢ ʙʦʣʴʰʝʚʠʩʪʩʢʦʛʦ ʧʦʣʠ-

ʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʪʘʢ ʠ ʚʩʝʛʦ ʥʘʨʦʜʘ, ʯʴʠ ʯʘʷʥʠʷ ʠ 

ʥʘʜʝʞʜʳ ʧʳʪʘʣʘʩʴ ʚʳʨʘʟʠʪʴ ʣʠʪʝʨʘʪʫʨʘ. ʇʦʵʪʦʤʫ 

ʩʪʠʭʠ ʠ ʧʨʦʟʘ, ʩʦʟʜʘʥʥʳʝ ʚ ʚʦʝʥʥʳʡ ʧʝʨʠʦʜ ʥʝ ʷʚ-

ʣʷʣʠʩʴ ʢʦʥʲʶʥʢʪʫʨʥʳʤʠ, ʘ ʚ ʮʝʣʦʤ ʦʪʨʘʞʘʣʠ ʦʙ-

ʱʝʝ ʞʝʣʘʥʠʝ ï ʜʦʙʠʪʴʩʷ ʧʦʣʥʦʡ ʧʦʙʝʜʳ ʥʘʜ ʚʨʘʛʦʤ. 
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ʆʪʩʶʜʘ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʘʨʪʠʡʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨ ʧʦ ʨʫʢʦʚʦʜʩʪʚʫ ʣʠʪʝʨʘʪʫʨʥʳʤ ʧʦʧʨʠʱʝʤ 

ʚ ʛʦʜʳ ʚʦʡʥʳ ʥʝʣʴʟʷ ʦʮʝʥʠʚʘʪʴ ʪʦʣʴʢʦ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦ, ʠʙʦ, ʥʘʨʷʜʫ ʩ ʜʝʡʩʪʚʠʷʤʠ, ʧʦʜʘʚʣʷʶʱʠʤʠ 

ʪʚʦʨʯʝʩʢʫʶ ʠʥʠʮʠʘʪʠʚʫ, ʩʢʦʚʳʚʘʶʱʠʤʠ ʧʦʣʝʪ ʧʠ-

ʩʘʪʝʣʴʩʢʦʡ ʤʳʩʣʠ ʠʜʝʦʣʦʛʠʯʝʩʢʠʤʠ ʜʦʛʤʘʤʠ, ʙʦʣʴ-

ʰʝʚʠʢʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʠ ʙʦʣʴʰʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ. ɸʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʷ ʨʘʟ-

ʥʦʦʙʨʘʟʥʳʝ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ, ʦʥʠ ʥʘʧʨʘʚʣʷʣʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʧʠʩʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʧʘʪʨʠʦʪʠʯʝ-

ʩʢʦʝ ʨʫʩʣʦ, ʦʧʝʨʘʪʠʚʥʦ ʜʦʚʦʜʠʣʠ ʦʙʦʨʦʥʥʦ-ʤʦʙʠ-

ʣʠʟʘʮʠʦʥʥʳʝ, ʚʦʝʥʥʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʠʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʦ ʰʠʨʦʢʠʭ ʤʘʩʩ ʯʠʪʘʪʝʣʝʡ. ʕʪʦ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʤʦʨʘʣʴʥʳʭ ʩʠʣ ʥʘʨʦʜʘ, 

ʩʪʦʡʢʦʩʪʠ ʝʛʦ ʜʫʭʘ, ʫʢʨʝʧʣʷʣʦ ʚʝʨʫ ʚ ʥʝʠʟʙʝʞʥʦʩʪʴ 

ʧʦʙʝʜʳ. 
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ɼʝʪʠ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʧʦʜʚʝʨʞʝʥʳ ʨʘʟʣʠʯʥʳʤ ʠʥ-

ʬʝʢʮʠʦʥʥʳʤ ʠ ʥʝʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

ɺʳʩʦʢʫʶ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʩʤʝʨʪʥʦʩʪʴ ʜʝʪʝʡ ʨʘʥʥʝʛʦ 

ʚʦʟʨʘʩʪʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʘʣʠʯʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

çʬʦʥʦʚʳʭè ʩʦʩʪʦʷʥʠʡ ï ʘʥʝʤʠʠ, ʛʠʧʦʪʨʦʬʠʠ (ʥʠʟ-

ʢʘʷ ʤʘʩʩʘ), ʨʘʭʠʪʘ ʠ ʜʨ. ʉʢʦʨʦʧʦʩʪʠʞʥʘʷ ʩʤʝʨʪʴ ʜʝ-

ʪʝʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,5 ʜʦ 20% ʚʩʝʡ ʜʝʪʩʢʦʡ ʩʤʝʨʪʥʦ-

ʩʪʠ. ʇʨʠʯʠʥʳ ʩʢʦʨʦʧʦʩʪʠʞʥʦʡ ʩʤʝʨʪʠ ʜʝʪʝʡ ʨʘʟ-

ʣʠʯʥʳ. ʀʟʚʝʩʪʝʥ ʩʠʥʜʨʦʤ ʚʥʝʟʘʧʥʦʡ ʩʤʝʨʪʠ (ʉɺʉ) 

ʜʝʪʝʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʣʠʥʠʢʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʧʨʠ-

ʟʥʘʢʠ ʫʛʨʦʞʘʶʱʠʭ ʞʠʟʥʠ ʩʦʩʪʦʷʥʠʡ ʚʦʦʙʱʝ ʦʪʩʫʪ-

ʩʪʚʫʶʪ, ʣʠʙʦ ʚʳʨʘʞʝʥʳ ʩʣʘʙʦ.  

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ.ʆʮʝʥʢʘ ʧʨʠʯʠʥ ʩʢʦʨʦʧʦ-

ʩʪʠʞʥʦʡ ʠ ʚʥʝʟʘʧʥʦʡ ʩʤʝʨʪʠ ʜʝʪʝʡ ʜʦ 3 ʣʝʪ ʥʘ ʬʦʥʝ 

ʥʘʨʫʰʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʟʘʢʣʘʜʢʠ ʩʦʩʫʜʦʚ ɺʴʝʩ-

ʩʝʥʘ-ʊʝʙʝʟʠʷ.. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʘʪʝʨʠʘʣ ʜʣʷ ʛʠʩʪʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʟʷʪ ʫ 44 ʪʨʫʧʦʚ ʜʝʪʝʡ, 

ʠʟ ʥʠʭ 26 ʩʢʦʨʦʧʦʩʪʠʞʥʦ ʫʤʝʨʰʠʭ ʠ 18 ʩ ʩʠʥʜʨʦ-

ʤʦʤ ʚʥʝʟʘʧʥʦʡ ʩʤʝʨʪʠ. 

ɹʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦ-

ʩʫʜʦʚ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ 

ʄʝʪʦʜʦʤ ʥʘʣʠʚʢʘ ʪʫʰʴ-ʞʝʣʘʪʠʥʦʚʦʡ ʤʘʩʩʦʡ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ ʤʝʪʦʜʫ ʅ.ɸ. ɼʞʘʚʘʥʠʰʚʠʣʠ, 

ʄ.ʕ. ʂʦʤʘʥʠʜʟʝ, ɸ.ʂ. ɻʘʙʯʝʥʢʦ (1980). ʇʨʠ 

ʥʘʣʠʚʢʝ ʠʛʣʘ ʫʜʝʨʞʠʚʘʝʪʩʷ ʨʫʢʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, 

ʥʘʣʠʚʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ ʈʠʚʘ-

ʈʦʯʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 120 ʤʣ ʨʪ.ʩʪ. ʇʦʜ ʭʦʨʜʦʡ 

ʩʪʚʦʨʯʘʪʳʭ ʢʣʘʧʘʥʦʚ ʧʦʜʚʦʜʠʪʩʷ ʞʝʣʦʙʦʚʘʪʳʡ 

ʟʦʥʜ, ʧʦ ʢʦʪʦʨʦʤʫ ʚʚʦʜʷʪ ʪʫʰʴ-ʞʝʣʘʪʠʥʦʚʫʶ ʤʘʩʩʫ 

ʠ ʚʠʜʷʪ ʫʩʪʴʝ ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ. 

ʉʦʩʫʜʳ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ ʦʙʨʘʟʫʶʪ ʩʠʩʪʝʤʫ 

ʢʣʘʧʘʥʦʚ, ʙʦʛʘʪʦ ʘʥʘʩʪʦʤʦʟʠʨʫʶʱʠʭ ʜʨʫʛ ʩ ʜʨʫ-

ʛʦʤ, ʫʟʢʠʝ ʱʝʣʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʨʝ-

ʟʝʨʚʫʘʨʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ: ʥʘʰʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʦʢʘʟʘʣʠ ,ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ, ʘ 

ʪʘʢʞʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʵʪʠʭ ʩʦʩʫʜʦʚ 

ʩʝʨʜʝʮ, ʚʟʷʪʳʭ ʠʟ ʪʨʫʧʦʚ ʙʝʟ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʟ-

ʤʝʥʝʥʠʡ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ 26 ʫʤʝʨʰʠʭ ʩʢʦʨʦ-

ʧʦʩʪʠʞʥʦ ʜʝʪʝʡ (15 ʤʘʣʴʯʠʢʦʚ ʠ 11 ʜʝʚʦʯʝʢ) ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʩʦʩʫʜʳ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʢʘ-

ʢʦʡ-ʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʩʝʨʜʮʘ. ʕʪʦ ï ʙʦʛʘʪʘʷ ʩʝʪʴ ʩʦʩʫʜʦʚ (ʧʦʣʦʩʪʝʡ), ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʢʦʨʦʥʘʨʥʦʡ ʩʠʩʪʝʤʦʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ 

ʩ ʧʦʣʦʩʪʷʤʠ ʩʝʨʜʮʘ, ʩ ʜʨʫʛʦʡ. 

ʂʘʢ ʚʳʷʚʣʝʥʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ, ʫ ʤʘʣʴʯʠʢʦʚ 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʴʝʚ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 

59,33, ʫ ʜʝʚʦʯʝʢ 51,5. ʋ ʜʝʪʝʡ ʦʙʦʝʛʦ ʧʦʣʘ 21,1-

21,8% ʫʩʪʴʝʚ ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ ʣʦʢʘʣʠʟʫ-

ʝʪʩʷ ʥʘ ʩʪʝʥʢʘʭ ʧʨʘʚʦʛʦ, 16,3-15,0% - ʣʝʚʦʛʦ ʞʝʣʫ-

ʜʦʯʢʦʚ, 12,1-13,1% - ʥʘ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦ-

ʨʦʜʢʝ. ʅʘʠʤʝʥʴʰʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʦ ʚ ʦʙ-

ʣʘʩʪʠ ʚʝʥʝʯʥʦʛʦ ʩʠʥʫʩʘ ʫ ʤʘʣʴʯʠʢʦʚ (6,7%) ʠ ʥʘ 

ʩʪʝʥʢʝ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʫ ʜʝʚʦʯʝʢ (3,9%). 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘ-

ʪʦʚ ʩʦʩʫʜʳ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚʦ 

ʚʩʝʭ ʦʪʜʝʣʘʭ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ ʠ ʦʪʢʨʳʚʘʶʪʩʷ ʥʘ 

ʵʥʜʦʢʘʨʜʝ ʚʩʝʭ ʯʝʪʳʨʸʭ ʢʘʤʝʨ ʩʝʨʜʮʘ.  

ɺ ʩʪʝʥʢʝ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʵʪʠ ʩʦʩʫʜʳ ʠʤʝʶʪ 

ʬʦʨʤʫ ʱʝʣʝʡ ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ ʩ ʨʘʟʥʳʤ ʢʦʣʠ-

ʯʝʩʪʚʦʤ ʚʝʪʚʝʡ. ʇʦʩʪʨʦʝʥʳ ʦʥʠ ʧʦ ʪʠʧʫ ʩʠʥʫʩʦʠ-

ʜʦʚ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʩʦʩʫʜʦʚ ʥʝ ʟʘʚʠʩʠʪ 

ʦʪ ʤʝʩʪʘ ʣʦʢʘʣʠʟʘʮʠʠ ʠʣʠ ʧʦʣʘ ʜʝʪʝʡ. ʇʦ ʩʪʨʦʝʥʠʶ 

ʩʦʩʫʜʳ ʚ ʣʝʚʦʤ ʠ ʧʨʘʚʦʤ ʞʝʣʫʜʦʯʢʝ ʦʜʠʥʘʢʦʚʳ, ʥʦ 

ʯʠʩʣʦ ʠʭ ʤʝʥʴʰʝ. ɺ ʦʙʦʠʭ ʞʝʣʫʜʦʯʢʘʭ ʢʦʥʝʯʥʳʝ 

ʚʝʪʚʠ ʩʠʥʫʩʦʠʜʦʚ, ʧʨʦʥʠʢʘʷ ʤʝʞʜʫ ʧʫʯʢʘʤʠ ʤʳ-

ʰʝʯʥʳʭ ʚʦʣʦʢʦʥ, ʯʘʱʝ ʜʦʩʪʠʛʘʶʪ ʮʠʨʢʫʣʷʨʥʦʛʦ 

ʩʣʦʷ ʤʠʦʢʘʨʜʘ, ʨʝʞʝ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʚ ʥʝʛʣʫʙʦʢʠʭ 

ʩʫʙʵʥʜʦʢʘʨʜʠʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʠʥʦʛʜʘ ʧʨʦʥʠʢʘʶʪ 

ʯʝʨʝʟ ʥʘʨʫʞʥʳʡ ʧʨʦʜʦʣʴʥʳʡ ʩʣʦʡ ʤʳʰʮʳ, ʜʦʩʪʠ-

ʛʘʷ ʩʫʙʵʧʠʢʘʨʜʠʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ. ɺ ʦʙʣʘʩʪʠ ʤʝʞ-

ʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʩʦʩʫʜʳ ɺʴʝʩʩʝʥʘ-ʊʝʙʝ-

ʟʠʷ ʪʘʢʞʝ ʠʤʝʶʪ ʩʠʥʫʩʦʠʜʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ. ʉʦ-

ʩʫʜʳ, ʚʧʘʜʘʶʱʠʝ ʚ ʧʦʣʦʩʪʴ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, 

ʧʦʜʭʦʜʷʪ ʙʣʠʟʢʦ ʢ ʢʦʥʝʯʥʳʤ ʚʝʪʚʷʤ ʩʦʩʫʜʦʚ, ʦʪ-

ʢʨʳʚʘʶʱʠʭʩʷ ʚ ʧʦʣʦʩʪʴ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ʥʦ ʥʝ 

ʘʥʘʩʪʦʤʦʟʠʨʫʶʪ ʩ ʥʠʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʫʜʦʚ ɺʴʝʩ-

ʩʝʥʘ-ʊʝʙʝʟʠʷ ʫ ʩʢʦʨʦʧʦʩʪʠʞʥʦ ʫʤʝʨʰʠʭ ʜʝʪʝʡ ʧʦ-

ʢʘʟʘʣʦ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘʷ ʢʘʧʠʣ-

ʣʷʨʥʘʷ ʩʝʪʴ ʪʨʘʙʝʢʫʣ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʭʦʨʦ-

ʰʝʤʫ ʢʨʦʚʦʦʙʨʘʱʝʥʠʶ ʠ ʧʠʪʘʥʠʶ ʩʝʨʜʝʯʥʦʡ 

ʤʳʰʮʳ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 18 ʜʝʪʩʢʠʭ ʩʝʨʜʝʮ ʤʳ ʚʳ-

ʷʚʠʣʠ ʨʷʜ ʦʪʢʣʦʥʝʥʠʡ ʚ ʩʪʨʦʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʪʝʙʝ-

ʟʠʝʚʳʭ ʩʦʩʫʜʦʚ, ʯʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʪʴ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʧʦ-

ʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ʉɺʉ. ɺ 86% ʩʣʫʯʘʷʭ ʧʨʠ ʛʠʩʪʦ-

ʣʦʛʠʯʝʩʢʦʤ ʠ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʟʫ-

ʯʝʥʠʠ ʩʨʝʟʦʚ ʤʳ ʦʙʥʘʨʫʞʠʚʘʣʠ ʨʘʟʣʠʯʥʳʝ ʧʦʨʘʞʝ-

ʥʠʷ ʤʠʦʢʘʨʜʘ: ʦʪ ʥʝʙʦʣʴʰʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʘʨʜʠʦʤʠʦʮʠʪʘʭ ʠ 

ʤʝʣʢʠʭ ʫʯʘʩʪʢʦʚ ʢʨʦʚʦʠʟʣʠʷʥʠʡ ʚ ʤʠʦʢʘʨʜʝ, 

ʚʧʣʦʪʴ ʜʦ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʫʯʘʩʪʢʦʚ ʚ ʩʝʨʜʝʯʥʦʡ 

ʤʳʰʮʝ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʨʘʞʝʥʠʡ ʤʠʦʢʘʨʜʘ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʠ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ 

ʧʝʨʝʛʦʨʦʜʢʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʛʠʧʦʢʩʠʝʡ ʩʝʨʜʝʯ-

ʥʦʡ ʤʳʰʮʳ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʩʦʯʝʪʘʥʠʝʤ ʘʥʘʪʦʤʠ-
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ʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʣʝʚʦʡ ʚʝʥʝʯʥʦʡ ʘʨʪʝʨʠʠ ʠ ʢʨʦʚʦ-

ʩʥʘʙʞʝʥʠʝʤ ʩʝʨʜʮʘ ʩʤʝʰʘʥʥʦʡ ʘʨʪʝʨʠʦ-ʚʝʥʦʟʥʦʡ 

ʢʨʦʚʴʶ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠ ʦʩʪʨʳʭ 

ʥʘʨʫʰʝʥʠʷʭ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫ ʜʝʪʝʡ 

ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʯʘʛʦʚ ʧʦʨʘʞʝ-

ʥʠʷ ʤʠʦʢʘʨʜʘ, ʥʘʨʷʜʫ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʫʜʠ-

ʩʪʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʨʷʜ ʬʘʢʪʦ-

ʨʦʚ . 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʴʶ 

ʩʝʨʜʮʘ ʚ ʢʠʩʣʦʨʦʜʝ ʠ ʜʦʩʪʘʚʢʦʡ ʝʛʦ, ʧʨʦʷʚʣʷʶʱʝ-

ʝʩʷ ʚʩʢʦʨʝ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʨʝʙʸʥʢʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ 

ʚʥʝʫʪʨʦʙʥʦʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ. ʆʩʦʙʝʥʥʦ ʨʝʟʢʦ ʵʪʦ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʚʳʨʘʞʝʥʦ ʧʨʠ ʥʝʜʦʨʘʟʚʠʪʠʠ ʠʣʠ 

ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘ-ʊʝʙʝʟʠʷ ʥʘ 

ʵʪʦʤ ʫʯʘʩʪʢʝ ʩʝʨʜʮʘ. 

ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 26 ʩʝʨ-

ʜʝʮ ʩʢʦʨʦʧʦʩʪʠʞʥʦ ʫʤʝʨʰʠʭ ʜʝʪʝʡ ʠ 18 ʚʥʝʟʘʧʥʦ 

ʫʤʝʨʰʠʭ ʚʳʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʜʝʩʪʨʫʢ-

ʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ ɺʴʝʩʩʝʥʘ-ʊʝʙʝ-

ʟʠʷ ʠ ʧʨʠʣʝʞʘʱʝʡ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ: ʦʪʩʣʦʡʢʘ ʠ 

ʩʣʫʱʠʚʘʥʠʝ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ; ʣʝʡʢʦʩʪʘʟʳ 

ʩʦʩʫʜʦʚ; ʠʟʤʝʥʝʥʠʷ ʚ ʚʠʜʝ ʪʨʦʤʙʦʟʘ, ʢʘʢ ʧʨʠʩʪʝ-

ʥʦʯʥʦʛʦ, ʪʘʢ ʠ ʦʙʪʫʨʠʨʫʶʱʝʛʦ; ʨʘʟʨʘʩʪʘʥʠʷ ʩʦʝʜʠ-

ʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʚ ʦʙʣʘʩʪʠ ʫʩʪʴʝʚ ʩʦʩʫʜʦʚ, ʚʧʣʦʪʴ 

ʜʦ ʧʦʣʥʦʛʦ ʠʭ ʟʘʢʨʳʪʠʷ. ʅʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʜʦʩʪʦ-

ʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʚ ʥʝʜʦʨʘʟʚʠʪʠʠ ʠ ʫʤʝʥʴʰʝʥʠʠ ʢʘ-

ʧʠʣʣʷʨʥʦʡ ʩʝʪʠ ʜʘʥʥʳʭ ʩʦʩʫʜʦʚ ʫ ʚʥʝʟʘʧʥʦ ʫʤʝʨ-

ʰʠʭ ʜʝʪʝʡ ʜʦ 1 ʛʦʜʘ .  

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʚʦʜʷ ʠʪʦʛʠ 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ,ʯʪʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʤʝʣʢʠʭ ʩʦʩʫʜʘʭ ʩʝʨʜʮʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʩʦʩʫʜʘʭ ɺʴʝʩ-

ʩʝʥʘ-ʊʝʙʝʟʠʷ, ʧʠʪʘʶʱʠʭ ʤʠʦʢʘʨʜ, ʠʛʨʘʶʪ ʚʝʩʴʤʘ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠʟʤʝʥʝʥʠʡ 

ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʚʥʝʟʘʧʥʦʡ 

ʩʤʝʨʪʠ ʜʝʪʝʡ ʜʦ 3-ʭ ʣʝʪ . 
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THE SCREENING OF OSTEOPOROSIS: OPINION 
 

The bone is an anisotropic and viscoelastic mate-

rial that has the ability to constantly adapt to the 

changes that occur in its physiological and mechanical 

environment. [1] Often, the first sign of lower bone 

quality and strength is the appearance of fractures with 

minimal trauma. These damages represent an important 

public health concern due to the economic costs asso-

ciated with the severity of the injuries, both during the 

acute phase and during the recovery period. [2,3,4] 

Hip fractures caused by osteoporosis are common 

trauma in the elderly. One year after their occurrence, 

reported mortality rates for Europe and North America 

are in the range of 18% to 20-25%. [5,6,7] According 

to data from the Bulgarian Society of Endocrinology, 

more than 4,600 fractures of the proximal femur of the 

femur are recorded for one calendar year, and 24% of 

the patients have a fatal outcome by the end of the first 

year. [8] 

Worldwide by 2050, the number of fractures in the 

proximal end of the femur will increase between 3 and 

5 times. [9] 

The World Health Organization defines osteopo-

rosis as a "progressive skeletal disease characterized by 

low bone mass and microarhistory disorders in bone tis-

sue leading to increased bone fragility and susceptibil-

ity to fractures". [10] 

According to the latest definition, osteoporosis is 

a "skeletal disorder characterized by impaired bone 

strength, predisposing individuals to an increased risk 

of fractures. Bone strength includes two main features: 

bone density and bone quality. " [11] 

 Today, double-energy X-ray absorptiometry 

(DXA) of the femoral neck is accepted by WHO as the 

only apparatus for determining bone density. 

Quantitative ultrasound is an alternative method 

for non-invasive assessment of skeletal status that re-

flects estimated bone mineral density. It gives an idea 

of the qualities of bone tissue - elasticity, structure and 

geometry. [12] 

In 1984, a study showed that ultrasound examina-

tion of bone stains could distinguish adult women with 

fracture and without hip fracture. [13] 
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In the next 30 years, quantitative ultrasound is rec-

ognized as a fast, easy, and safe method of bone testing. 

Quantitative ultrasound is applied in different areas - 

bone scars, phalanges of the fingers, tibia, and distal ra-

dius. Bone stain is the most popular place to conduct 

the study. There is an 8-fold more intense metabolism 

to the cortical bone in this area. [14] 

Good saturation in the country with quantitative 

ultrasound devices is a prerequisite for their use in 

screening for osteoporosis. The research may be per-

formed by healthcare professionals and non-profes-

sionals. This accessibility of the method also creates 

some inconvenience, because not all, operating with ul-

trasound devices, know their device and principle of 

operation. The lack of a single algorithm for conducting 

the survey is often a prerequisite for making mistakes 

during the study and for reporting false positive or false 

negative results. 
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THE TRAINING DIALOGUE AS A FACTOR POSITIVE SOCIALIZATION OF PRIMARY SCHOOL 
STUDENTS 

 

ABSTRACT : The problem of positive socialization of the younger schoolboy is quite topical today that can 

also be seen in the psychological and educational research, and in the regulations at the federal level related to 

education. Home schooling is a radical change in the social situation of the child's development. The learning 

process should include not only the assimilation of knowledge systems, skills and competencies, but also the con-

ditions that ensure the development of the individual, which should be able to navigate and interact with others in 

an ever-changing world. Teaching dialogue is a peculiar form of communication - a subject-subject interaction in 

the format of "teacher-student" and "pupil-pupil", which can grow into productive cooperation during a panel 

discussion at the formulation and solution of educational problems. Efficiency of educational dialogue depends on 

the implementation in the process of its implementation in the classroom triad challenges facing education in 

general: -Cognitive specifically associated with the need to understand, recognize and resolve the specific training, 

a problem situation; developing communicative and where in the process of sharing the knowledge produced by 

the skills of communication of diverse learners; socio-orientation, raising the quality required for the adequate 

socialization of the individual. 

 

Key words: socialization, dialogue; functions of educational dialogue; the objectives of dialogue as an inte-

gral component of personal development of primary school children; methods of teaching dialogue to elementary 

school. 

 

The purpose of the author's technique of educa-

tional dialogue for elementary school students on the 

lessons of the Russian language was to create condi-

tions for realization of the lessons of Russian language 

full of educational dialogue aimed at positive socializa-

tion of younger students. This educational dialogue has 

the greatest capacity to solve the above problems. 

Teaching dialogue at Russian lessons aimed at solving 

substantive problems caused by the material being 

studied. But it is precisely dialog dialogue creates con-

ditions for the realization of communicative-develop-

ing function of training, during which students are de-

veloped skills working together in a group, dyad. And 

the semantic content of the studied texts can (and 

should) be focused on the comprehension and discus-

sion of socially and personally significant issues that 

expands the field of the educational process, bringing it 

outside the classroom. 

This methodology is focused on the concrete cog-

nitive, communicative, social and developmental orien-

tation function; provided the relevant text material; 

suggesting a gradual shift of roles of participants of 

training; implementing interactive methods, contrib-

utes to the development of younger schoolboys of so-

cial knowledge, social perception, social expression, 

interpersonal interaction, which are indicators of posi-

tive socialization. 

Currently, one of the urgent problems of pedagogy 

and psychology is the problem of socialization and ad-

aptation of personality. The resolution of this problem 

depends on the ability of an active social and cultural 

adaptation. 

The Federal state educational standard primary ed-

ucation to the requirements of development of basic ed-

ucational program included not only the subject (under-

standing by students that the language is the primary 

means of human communication) and interdisciplinary 

(willingness to listen to the interlocutor and to engage 

in dialogue, a willingness to accept the possibility of 

the existence of different points of view and the right of 

everyone to have their, express their views and explain 

their point of view and assessment of the events), and 

personal (the formation of a holistic, people-centered 

view of the world, the development of social compe-

tence, personal qualities of the student, etc.) results... 

(Provide link) 

Problems dialog interaction in the process of de-

velopment and formation of the person investigated by 

such scientists and educators as MM Bakhtin, EV Ko-

rotaeva, VI Kudashov, SY Barrows, VF Lithuanian, SN 

Pozdeyeva and others. Questions of communicative de-

velopment of younger schoolboys were considered in 

the methodology of the Russian language in the works 

of VG Gorki, TA Ladyzhenskaya, OG Mishanova, EY 

Nikitina, T. Ramzaev and others. 

By the modern requirements of training of 

younger students is the question of the formation of so-

cial competence of the student, which in turn ensures 

the development of communicative action - the ability 

to listen and engage in dialogue, to take into account 
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the positions of other people, partners in communica-

tion or activity; participate in a collective discussion of 

problems; ability to integrate into the group of peers 

and build a productive interaction and collaboration 

with peers and adults. 

Such interaction is dialogue, which, according to 

MM Bakhtin, integrates a whole, forms the communi-

cation language between subcultures and social groups; 

and only in the dialogue develops the ability to think. 

Learning dialogue - this speech, subject-subject 

interaction "teacher-student" format, as well as the "pu-

pil-pupil", which can grow into productive cooperation 

during group discussions or general classroom in for-

mulating and solving educational problems. This edu-

cational cooperation requires certain conditions of its 

organization, content and communicative readiness of 

participants and relevant teacher skills. 

The effectiveness of educational dialogue depends 

on the implementation in the process of its implemen-

tation in the classroom triad challenges facing educa-

tion in general: specifically, cognitive, related to the 

need to understand, recognize and resolve the specific 

training, a problem situation; developing communica-

tive and where in the process of sharing the knowledge 

produced by the skills of communication of diverse 

learners; socio-orientation, raising the quality required 

for the adequate socialization of the individual. 

With this in mind we have developed and tested a 

method of organization of educational dialogue at Rus-

sian lessons in elementary school, which is implement-

ing the educational and cognitive, communicative and 

developmental, social and orientation of training objec-

tives, forms the students' social skills, promotes ade-

quate empathy helps orientation in surrounding living 

space, reinforces students' readiness for joint activities 

to be included in socially and personally meaningful 

situations. 

This dialog dialogue creates conditions for the re-

alization of communicative-developing function of 

training, during which students are developed skills 

working together in a group, dyad. And the semantic 

content of the studied texts can (and should) be focused 

on the comprehension and discussion of socially and 

personally significant issues that expands the field of 

the educational process, bringing it outside the class-

room. 

Therefore, the texts of which are offered to 

younger schoolboys in the classroom should be linked 

with the realities of social life of the individual (indi-

vidual, student) and society (small homeland, home-

land, state). A selection of texts that encourage an ac-

tive dialogue should be sufficiently diversified, con-

cerning various aspects of individual and social life, as 

well as to orient students to the social perception and 

prediction, overcoming communicative self-cen-

teredness. 

However, as the analysis of texts from the text-

books on the Russian language for the 3rd class (edu-

cational-methodical complexes VP Kanakina, VG 

Gorki "Russian School"; LF Klimanova, TV Babush-

kina ". Perspective "; TG Ramzaev" RHYTHM ";. 

Buneeva RN, EV Buneeva, OV Pronina" School 2100 

"), more than 70% of educational texts focused on the 

description of the nature or is quoting from. the classics. 

This approach contributes to the formation of the aes-

thetic relation to the natural environment, introduction 

to literary works, but it does not contain the field to rep-

resent different points of view, ie. E. For dialogue. 

Therefore, one of the educational component of 

the methodology of dialogue aimed at positive sociali-

zation of younger students is mandatory collection of 

texts, promotes both communicative and developmen-

tal and socially oriented learning objectives. 

Actualization features educational dialogue aimed 

at positive socialization of younger students, involves a 

series of sequential steps. 

The first includes general introduction students 

with an interactive form of learning. The objective of 

this phase is to "dive" into the dialogue, update and am-

plify the knowledge about dialogue, its forms, in the 

appointment of human life and activity. The subjects of 

the dialogue are the teacher and the student at this stage 

(with the leading role of the teacher). 

The second phase of methodological work aimed 

at the refinement of dialogical skills of students in pairs 

(student-teacher, student-student). The subjects of the 

dialogue at the second stage is over and the teacher and 

the student. But the role of the learner is activated con-

siderably: from the "object", included in the dialogue 

on its face, it gradually turns into a subject, affects the 

form of dialogue, and its contents. However, the inter-

active activity is shown with a small number involved 

in the dialogue between the parties: the dyad (student-

student), the triad (teacher-student-student). 

The third stage aims to perfect a technique of dia-

logical skills in small groups of students (teacher-stu-

dent group, student, group of students). For the teacher 

retained the role of "supervisor" and "equalizer" in the 

process of dialogue, and at the stage of summing up. 

The fourth stage of work on the development of 

educational dialogue aimed at the creative organization 

of the educational dialogue by the students themselves. 

However, by this stage the students are already availa-

ble and presentation of educational options dialogue or-

ganizations, and certain skills in this kind of communi-

cation. In connection with this process and training, and 

dialogue is delegated to third-graders, because some-

thing he referred to as "the creative organization of the 

educational dialogue." The teacher's role is the overall 

coordination of the employment and compensation 

(maintenance, not domination) in the evaluation stage. 

Testing the effectiveness of the developed method 

of organization of the educational dialogue at Russian 

lessons in elementary school I was held in the third 

grade school number '92 Yekaterinburg. The one-year 

testing methodology influenced the communicative 

component of the students' skills. The questionnaire test 

Stupnitsky M. "Evaluation of communicative abilities 

of younger schoolboys" (footnote) was used as a diag-

nostic material. 

Fig. 1 Communicative skills of pupils of the third 

class in the preparatory stages of generalizing experi-

mental search work (questionnaire-test M. Stupnitsky) 
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Fig. 1 Preparatory stage synthesis stage low medium high 

 

The analysis of the data showed that the majority 

of third-graders improved communication (especially 

conversational skills): Children easily accept and enter 

into an interactive situation, try right (emotional and in-

formative) to ask questions, to seek and find adequate 

answers, trying to isolate in communication keywords 

ready to contacts in pair and group forms of interaction. 

Children learn not only to exchange information avail-

able, but also defend their point of view, to ask mean-

ingful questions during the conversation, listen to each 

other, to show interest in the other party, to the content 

heard remarks and responses. 

Third graders began to show greater openness in 

contacts, a willingness to new forms of academic coop-

eration and interest in socially significant projects and 

events, striving to explain his actions and the people 

around them. It meets the requirements of the Federal 

state educational standard primary education. 

As a result of immersion in the technique of the 

organization of dialogue at Russian lessons at the third-

graders formed an ability to see not only concrete cog-

nitive, but also communicative and developmental and 

socio-orientation tasks of the learning process, improv-

ing the skills of interpersonal interaction with others, 

developing subjectivity in learning, cognitive (and 

other) activities. 

Thus, we can conclude that the method of organi-

zation of educational dialogue in primary school, which 

implements all the functions of teaching, methodical 

maintenance of a suitable material; focused on the in-

clusion of students in interpersonal communication 

through educational dialogue at Russian lessons pro-

motes positive socialization of students to form their 

orientation in the surrounding living space, ready for a 

joint search and comprehension of personally and so-

cially important problems. 

In conclusion, it is worth emphasizing that the ac-

ademic dialogue on the lessons in primary school can 

be realized not only as a traditional method of teaching, 

but also as an essential component of personal develop-

ment of younger students, since it corresponds to public 

expectations in general, and federal educational stand-

ards in particular complements the modern techniques 

and technology focused on the inclusion of interactive 

forms of communication, and communication, thus per-

fectly fits into the current situation of open multicul-

tural education. 
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ɺ. ʀ. ɿʫʙʮʦʚ  

ɼʦʢʪʦʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʚʘ ʇɻʋ, 

ʛ.ʅʦʘʚʦʧʦʣʦʮʢ, ɹʝʣʦʨʫʩʩʠʷ 

  

ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ʉɽɻʅɽʊʆʕʃɽʂʊʈʀʂʆɺ ɺ ʊɽʍʅʆʃʆɻʀʗʍ ʆɼʅʆɺʈɽʄɽʅ-
ʅʆɻʆ ʋɺɽʃʀʏɽʅʀʗ ʋɼɽʃʔʅʓʍ ʄʆʑʅʆʉʊʀ ʀ ʕʅɽʈʀʀ ʇʈʀɺʆɼɸ ʃɽɻʂʆɻʆ ʕʃɽʂʊʈʆʊ-

ʈɸʅʉʇʆʈʊɸ ʀ ʋʉʊʈʆʁʉʊɺ ɸʃʔʊɽʈʅɸʊʀɺʅʆʁ ʕʅɽʈɻʀʀ 
 

ɸʥʥʦʪʘʮʠʷ ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʢʠ ʫʩʪʘ-

ʥʦʚʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʚ ʜʘʥʥʦʡ 

ʫʩʪʘʥʦʚʢʝ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʫʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʷʨʠʟʦʚʘʥʦʩʪʴʶ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʢʠ. ʋʧʨʘʚʣʝʥʠʝ ʧʦʣʷʨʠʟʦʚʘʥʦʩʪʴʶ ʦʙʦʩʥʦʚʘʥʦ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ. 

 ʇʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ 1 ɼʞ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʜʘʸʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʥʘ ʚʳʭʦʜʝ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ 3,5é5 ɼʞ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 50é55%, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʠʬʠʢʘʮʠʠ ʢʝʨʘʤʠʢʠ ʠ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʡ ʩʭʝʤʳ. 

 In the article the developed based on poled ferroelectric ceramic installation for producing electrical energy. 

Using an electrochemical generator in this unit can significantly increase the efficiency of producing electric power 

by controlling the polarization poled ferroelectric ceramic. polarization management is justified by the mathemat-

ical model. The consumption of electrical energy in J 1 using mechanical energy, makes it possible to obtain the 

output electric power unit 3,5é5 J energy. The efficiency of the power plant approximately 50 ... 55%, depending 

on the modification circuitry and ceramics 
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ʪʨʘʥʩʧʦʨʪ 

Keywords Energy, power, voltage, polarization, technology, power, transportation 
 
ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʠʞʝʥʠʡ 

ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʚ ʛʘʨʤʦʥʠʠ ʩ ʧʨʠʨʦʜʦʡ ʦʩʦʟʥʘʝʪʩʷ 
ʚʩʝ ʧʦʣʥʝʝ ʠ ʧʦʣʥʝʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʜʥʠʤ ʠʟ ʨʝ-
ʰʝʥʠʡ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʨʴʝʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 
ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, 
ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 
ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʩ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʵʣʝʢʪʨʦʤʦʪʦʮʠʢʣʳ, ʵʣʝʢʪʨʦʩʢʫʪʝʨʳ, 
ʵʣʝʢʪʨʦʚʝʣʦʩʠʧʝʜʳ ʠ ʤʠʥʠʘʚʪʦʤʦʙʠʣʠ, ʢʦʪʦʨʳʝ 
ʦʪʥʦʩʷʪʩʷ ʢ ʣʝʛʢʠʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ. 
ʕʣʝʢʪʨʦʧʨʠʚʦʜ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ 

ʩʦʩʪʦʠʪ ʠʟ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ (ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴ-
ʢʠʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ), ʢʦʥʪʨʦʣʣʝʨʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ, ʩʘʤʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʠ ʤʝ-
ʭʘʥʠʟʤʘ (ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʪʩʫʪʩʪʚʫʝʪ) ʧʝʨʝ-
ʜʘʯʠ ʜʚʠʞʝʥʠʷ ʨʘʙʦʯʝʤʫ ʦʨʛʘʥʫ. 
ɸʢʢʫʤʫʣʷʪʦʨʳ ʠʤʝʶʪ ʤʘʣʫʶ ʵʥʝʨʛʦʝʤʢʦʩʪʴ, 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʤʘʣʳʡ ʧʨʦʙʝʛ 
ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʜʥʦʡ ʟʘʨʷʜʢʝ, ʘ ʪʘʢʞʝ ʙʦʣʴ-
ʰʦʡ ʚʝʩ ʠ ʨʘʟʤʝʨʳ, ʠʟ-ʟʘ ʯʝʛʦ ʠʭ ʪʨʫʜʥʦ ʨʘʟʤʝ-
ʩʪʠʪʴ. 
ʂʘʟʘʣʦʩʴ ʙʳ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʩʥʷʪʴ ʟʘ ʩʯʝʪ, 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʧʝʨʚʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦ-
ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʚʳʨʘʙʘʪʳʚʘʶʪ ʝʝ ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦ ʠʟ ʪʦʧʣʠʚʘ, ʥʘʧʨʠʤʝʨ, ʧʦʪʨʝʙʣʷʶʱʠʝ ʢʠʩ-
ʣʦʨʦʜ ʠ ʚʦʜʦʨʦʜ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʡ ʂʇɼ 
(ʦʢʦʣʦ 50%), ʪʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 
ʠʤʝʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʥʝʜʦʩʪʘʪʢʠ: ʥʝʚʦʟʤʦʞʥʦʩʪʴ 
ʨʝʢʫʧʝʨʘʮʠʠ ʵʥʝʨʛʠʠ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ, ʥʠʟʢʘʷ 
ʫʜʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʧʨʠ ʦʛʨʦʤʥʦʡ ʫʜʝʣʴʥʦʡ ʵʥʝʨ-
ʛʠʠ ʠ ʜʨ. ʇʦʵʪʦʤʫ ʤʘʩʩʘ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ 
ʤʦʱʥʦʩʪʝʡ ʣʝʛʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʠ ʚʦʦʙʱʝ 

ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ) ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʯʝʥʴ ʙʦʣʴʰʦʡ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʩʠʣʦʚʳʝ ʘʛʨʝʛʘʪʳ ʚʤʝʩʪʝ ʩ ʪʷʛʦʚʳʤʠ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʜʣʷ ʥʠʭ ʧʦʣʫʯʘʶʪʩʷ ʩʦʚʝʨ-
ʰʝʥʥʦ ʥʝʧʨʠʝʤʣʝʤʳʤʠ. 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʪʦʧʣʠʚ-

ʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʳʪʘʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʜʝʥ-
ʩʘʪʦʨʥʳʝ ʥʘʢʦʧʠʪʝʣʠ ʵʥʝʨʛʠʠ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦ-
ʢʦʡ ʫʜʝʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ. ʅʦ ʠ ʵʪʦ ʞʝʣʘʝʤʦʛʦ ʵʬ-
ʬʝʢʪʘ ʥʝ ʜʘʝʪ, ʪ. ʢ. ʢʦʥʜʝʥʩʘʪʦʨʥʳʝ ʥʘʢʦʧʠʪʝʣʠ 
ʪʘʢʞʝ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʫ, ʢʨʦʤʝ ʪʦʛʦ, 
ʦʥʠ ʚʟʨʳʚʦʦʧʘʩʥʳ. 
ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠ ʯʠʩʪʘʷ ʫʩʪʘʥʦʚʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʪʝʭʥʦ-
ʣʦʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʛʝʥʝ-
ʨʘʪʦʨʘ (ʕʍɻ) ʥʘ ʦʩʥʦʚʝ ʩʝʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʢʠ. ʊʘ-
ʢʘʷ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʘ ʠʤʝʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʩʦʢʠʝ 
ʫʜʝʣʴʥʳʝ ʤʦʱʥʦʩʪʴ ʠ ʵʥʝʨʛʠʶ. 
ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ [1-4] ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʦʩʥʦʚʝ 
ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʢʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦ-
ʚʘʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʦʣʫʯʝʥʥʘʷ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘ-
ʤʠʢʘ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢʘʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-
ʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʫʩʪʨʦʡʩʪʚʘʤ ʠ ʪʝʭʥʦʣʦʛʠʷʤ, ʠʩ-
ʧʦʣʴʟʫʝʤʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ 
ʟʘʨʫʙʝʞʥʳʤʠ ʬʠʨʤʘʤʠ. 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ [3], ʧʦʣʫʯʝʥ-

ʥʘʷ ʥʘ ʤʘʣʦʛʘʙʘʨʠʪʥʦʤ ʵʣʝʤʝʥʪʝ ʚ ʬʦʨʤʝ ʜʠʩʢʘ ( 
2,3Ĭ1 ʤʤ) ʠʟ ʤʘʪʝʨʠʘʣʘ ʩʠʩʪʝʤʳ ʎʊʉ (ʮʠʨʢʦʥʘʪ-ʪʠ-
ʪʘʥʘʪ ʩʝʨʝʙʨʘ), ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ 
ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ I, ʨʘʚʥʦʛʦ 4,5 ʤɸ, ʦʪ ʜʝʡʩʪʚʠʷ 
ʧʝʨʝʤʝʥʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʣʳ F, ʨʘʚʥʦʡ 15 ʅ, 
ʨʠʩ. 1. 
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ʇʝʨʝʩʯʝʪ ʥʘ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʵʣʝʤʝʥʪʘ ʠʟ 

ʎʊʉ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʪʘʢʦʛʦ ʞʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʦʚʝʜʝʥʥʳʤʠ 

ʨʘʩʯʝʪʘʤʠ, ʧʦʢʘʟʳʚʘʶʱʠʤʠ, ʯʪʦ ʧʦʣʫʯʘʝʤʳʝ ʧʨʠ 

ʵʪʦʤ ʫʜʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʠ ʫʜʝʣʴʥʘʷ ʵʥʝʨʛʠʷ ʜʦʩʪʘ-

ʪʦʯʥʳ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʝʛʢʦʛʦ ʵʣʝʢʪʨʦ-

ʪʨʘʥʩʧʦʨʪʘ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝ-

ʶʪʩʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʢʠ 

ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʵʣʝʢʪʨʦ-

ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʚʷʟʠ ʂ (ʩʚʦʝʦʙʨʘʟʥʳʤ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʤ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʠ 

ʥʘʦʙʦʨʦʪ), ʚʳʨʘʞʝʥʠʝ (9), ʯʝʤ ʩʠʩʪʝʤʘ ʎʊʉ. ɸ ʵʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʠʤʝʶʪʩʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ 

ʙʦʣʴʰʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʪʦʢʦʚ (ʪʦʢʦʚ ʩʤʝʱʝʥʠʷ ʚ 

ʜʠʵʣʝʢʪʨʠʢʘʭ). 

 ɺ [4] ʧʨʠʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʚʳʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʪ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʨʘʟʣʠʯʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʩʭʝʤʳ ʚʢʣʶ-

ʯʝʥʠʷ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʛʥʝʪʦʵʣʝʢ-

ʪʨʠʢʦʚ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶ-

ʱʝʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʫʩʪʨʦʡʩʪʚʘʤʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʨʘʩʭʦʜʦʚʘʪʴ 

ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ʠ ʫʚʝ-

ʣʠʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʝʭʘʥʠ-

ʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ, ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 

ʥʘ ʧʦʨʷʜʦʢ, ʟʘ ʩʯʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʝʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʢʠ ʠ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝ-

ʥʠʡ (ʪʝʭʥʦʣʦʛʠʡ). ʉʢʦʥʩʪʨʫʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘ 

ʦʩʥʦʚʝ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʢʦʚ ʤʦʞʝʪ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ 

ʜʦ 90% ʧʦʩʪʫʧʠʚʰʝʡ ʵʥʝʨʛʠʠ ʚ ʧʦʣʝʟʥʫʶ [5- 7]. 

ʂʨʘʪʢʦ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʕʍɻ, ʦʩʥʦʚʥʦʛʦ ʫʟʣʘ ʫʩʪʘ-

ʥʦʚʢʠ, ʩʦʩʪʦʠʪ ʚ ʦʩʚʦʙʦʞʜʝʥʠʠ çʟʘʤʦʨʦʞʝʥʥʦʡè 

ʵʥʝʨʛʠʠ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʦʢʠʩʣʠʪʝʣʷ ʠ ʚʝʱʝ-

ʩʪʚʘ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʫʶ ʩʠʩʪʝʤʫ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ. 

ʕʪʘ ʵʥʝʨʛʠʷ ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʜʝʡʩʪʚʠʷ ʤʝʭʘʥʠʯʝ-

ʩʢʦʡ ʵʥʝʨʛʠʠ, ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʝʨʝʭʦʜʘ ʚʪʦ-

ʨʦʛʦ ʨʦʜʘ, ʘ ʪʘʢʞʝ ʤʠʛʨʘʮʠʦʥʥʦʡ ʠ ʜʠʧʦʣʴʥʦʡ ʧʦ-

ʣʷʨʠʟʘʮʠʠ [5].  

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʕʍɻ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠ-

ʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʢʦʥʪʘʢʪʘʤʠ ʠ 

ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʢ ʥʠʤ ʪʦʢʦʚʳʚʦʜʘʤʠ ʜʣʷ ʚʢʣʶʯʝ-

ʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʭʝʤʫ. ʉ ʫʯʝʪʦʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʫʩʪʘʥʦʚʢʠ ʨʘʚʝʥ 50é55%. ɺʳʩʦʢʘʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚ ʫʩʪʘʥʦʚʢʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ (ʪʦʯʥʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʧʦʣʷ-

ʨʠʟʦʚʘʥʥʦʩʪʠ ʩʝʛʥʝʪʦʵʣʝʢʨʠʢʘ) ʜʦʩʪʠʛʘʝʪʩʷ ʪʘʢʞʝ 

ʤʦʜʠʬʠʢʘʮʠʝʡ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʢʠ, ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʡ ʩʭʝʤʳ, ʫʩʣʦʚʠʡ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʛʨʫʞʝʥʠʷ, ʘ 

ʪʘʢʞʝ, ʢʘʢ ʫʞʝ ʫʢʘʟʳʚʘʣʦʩʴ, ʤʠʛʨʘʮʠʦʥʥʦʡ ʠ ʜʠ-

ʧʦʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ. ɺ ʫʩʪʘʥʦʚʢʝ ʠʤʝʶʪʩʷ, 

ʢʨʦʤʝ ʕʍɻ, ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ (ʜʣʷ ʵʣʝʢʪʨʦʪʨʘʥʩ-

ʧʦʨʪʘ ï ʵʪʦ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ), ʫʩʪʨʦʡʩʪʚʦ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʵʣʝʢʪʨʦʤʝ-

ʭʘʥʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, ʨʠʩ. 2. ʇʦʪʨʝʙʣʝʥʠʝ 

ʦʪ ʙʘʪʘʨʝʠ 1 ɼʞ ʵʥʝʨʛʠʠ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʭʘ-

ʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʥʘ 

ʚʳʭʦʜʝ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ 3,5é5 ɼʞ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ. ʀʩʧʦʣʴʟʫʝʤʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʧʨʦ-

ʠʟʚʦʜʠʪʩʷ ʫʩʪʨʦʡʩʪʚʦʤ ʧʨʦʩʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

 
ʈʠʩ.2. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ. 

 

ɺʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʷʨʠʟʦʚʘʥʥʦʩʪʴʶ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʢʦʚ 

ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ.  

 ʈʘʩʩʤʦʪʨʠʤ ʫʧʨʦʱʝʥʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʤʦʜʝʣʴ (ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʘʥʘʣʦʛ) ʧʨʝʜʣʘʛʘʝ-

ʤʦʡ ʫʩʪʘʥʦʚʢʠ [4], ʨʠʩ. 3. 

ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʦʪ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʵʣʝʤʝʥʪʘ ʩʠʩʪʝʤʳ ʎʊʉ 

 

ʕʣʝʢʪʨʦʜʚʠʛʘ-

ʪʝʣʴ 

ʤ

ɸ 
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 ʅʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ E, 

ʚʦʟʙʫʞʜʘʶʱʝʛʦ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ, 

ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʢʦʤʧʦʥʝʥʪʳ ʤʝʭʘʥʠʯʝ-

ʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ T (ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʣʳ F). ʇʨʠ ʵʪʦʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ ʵʣʝ-

ʤʝʥʪʘ: ʥʠʞʥʠʡ ʚʦʟʙʫʞʜʘʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʧʦʩʦ-

ʙʦʤ ʠ ʚʳʥʫʞʜʘʝʪ ʢʦʣʝʙʘʪʴʩʷ ʚʝʨʭʥʠʡ, ʢʦʪʦʨʳʡ ʚʦʟ-

ʙʫʞʜʘʝʪʩʷ ʜʝʡʩʪʚʫʶʱʝʡ ʢʦʤʧʦʥʝʥʪʦʡ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʦʧʠʩʳʚʘʶʪʩʷ ʫʨʘʚʥʝʥʠ-

ʷʤʠ ʧʴʝʟʦʵʬʬʝʢʪʘ:  

P
E 

= dÖT + e
 T
Ö E, 

S
T
 = d

t
Ö E + s

E
Ö T,   (1)  

 
 ʈʠʩ. 3. ʉʭʝʤʘ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʦʛʘ ʧʨʝʜʣʘʛʘʝʤʦʡ ʫʩʪʘʥʦʚʢʠ 

.

 ʋʨʘʚʥʝʥʠʷ (1) ʜʣʷ ʜʘʥʥʦʛʦ ʩʣʫʯʘʷ ʙʫʜʫʪ ʠʤʝʪʴ 

ʚʠʜ: 

P
i

E

 = d
ij
 T

j, 

S
j

T

 = d
ij
Ö E

i   (2), 

ʛʜʝ Pi ʠ Sj - ʢʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʦʚ ʧʦʣʷʨʠʟʘʮʠʠ 

ʠ ʜʝʬʦʨʤʘʮʠʠ, d ï ʧʴʝʟʦʵʣʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ. ʀʥ-

ʜʝʢʩ t ʦʟʥʘʯʘʝʪ ʦʧʝʨʘʮʠʶ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʷ. ʀʥ-

ʜʝʢʩʳ ij  - ʧʨʠʥʠʤʘʶʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

31i ·= ; 61j ·= .  

 ɺʝʨʭʥʠʝ ʠʥʜʝʢʩʳ ɽ ʠ ʊ ʦʟʥʘʯʘʶʪ ʧʦʩʪʦʷʥʩʪʚʦ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʧʨʷʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

ʇʝʨʚʦʝ ʚʳʨʘʞʝʥʠʝ ʫʨʘʚʥʝʥʠʡ (2) ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪ ʨʘʙʦʪʫ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, 

ʚʦʟʙʫʞʜʘʝʤʦʛʦ ʤʝʭʘʥʠʯʝʩʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ. ɺʪʦ-

ʨʦʝ - ʨʘʙʦʪʫ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, 

ʚʦʟʙʫʞʜʘʝʤʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ. 

ʉ ʫʯʝʪʦʤ ʠʟʚʝʩʪʥʦʡ ʤʘʪʨʠʮʳ ʧʴʝʟʦʤʦʜʫʣʝʡ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʤʘʪʝʨʠʘʣʘ ʪʠʧʘ ʎʊʉ [8] 

000

00d

0d0

d00

d00

d00

d

15

15

33

13

13

ij=  (3) 

ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʦʛʦ ʵʣʝ-

ʤʝʥʪʘ, ʚʦʟʙʫʞʜʘʝʤʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ, ʧʦʩʣʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʝʤ ʚ ʪʝʥʟʦʨʥʦʡ ʬʦʨʤʝ: 

0S

EdS

EdS

EdS

EdS

EdS

6

1155

2244

3333

3322

1311

=

Ö=

Ö=

Ö=

Ö=

Ö=

,  (4) 

 ʋʨʘʚʥʝʥʠʝ ʜʣʷ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʦʛʦ 

ʵʣʝʤʝʥʪʘ, ʚʦʟʙʫʞʜʘʝʤʦʛʦ ʤʝʭʘʥʠʯʝʩʢʠʤ ʥʘʧʨʷʞʝ-

ʥʠʝʤ, ʪʘʢʞʝ ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʝʤ ʚ 

ʚʠʜʝ: 

3332311313

4152

5151

,

,

TdTdTdP

TdP

TdP

Ö+Ö+Ö=

Ö=

Ö=

 (5) 

ʀʟ ʫʨʘʚʥʝʥʠʡ (3), (4) ʠ (5) ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʠʥ-

ʪʝʨʝʩʫʶʱʝʡ ʥʘʩ ʢʦʤʧʦʥʝʥʪʳ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷ-

ʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, T
3
, ʜʝʡʩʪʚʫʶʱʝʡ ʧʦ ʦʩʠ Z, ʥʫʞʥʦ 

ʚʦʟʙʫʜʠʪʴ ʜʝʬʦʨʤʘʮʠʶ ʦʜʥʦʛʦ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘ-

ʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ Z, ʪ.ʝ S3, ʢʦ-

ʪʦʨʘʷ ʚʦʟʙʫʞʜʘʝʪʩʷ ʪʦʣʴʢʦ ʚʝʢʪʦʨʦʤ ʥʘʧʨʷʞʝʥʥʦ-

ʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ E3 ʩʤ. (4) ʜʣʷ S3. ʊʦʛʜʘ ʚ 

ʜʨʫʛʦʤ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʦʤ ʵʣʝʤʝʥʪʝ, ʢʦ-

ʣʝʙʣʶʱʝʤʩʷ ʚ ʵʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʢʦʤʧʦʥʝʥʪʳ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ T3, ʩʦʚʧʘ-

ʜʘʶʱʝʡ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ E3, 

ʚʦʟʥʠʢʘʝʪ ʚʝʢʪʦʨ ʧʦʣʷʨʠʟʘʮʠʠ P3, ʩʤ. (5) ʜʣʷ P3. 

ɼʝʡʩʪʚʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ T1 ʠ T2 ʪʘʢʞʝ ʚʳʟʳʚʘʶʪ ʚ ʩʝʛʥʝʪʦʧʴʝʟʦ-

ʢʝʨʘʤʠʯʝʩʢʦʤ ʵʣʝʤʝʥʪʝ ʧʦʣʷʨʠʟʘʮʠʶ ʠ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʟʘʨʷʜʳ. ʆʜʥʘʢʦ, ʵʪʠ ʟʘʨʷʜʳ ʙʳʩʪʨʦ ʩʪʝʢʘʶʪ 

ʠ ʥʝ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʷ, ʚ ʚʠʜʫ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʝʡ-

ʩʪʚʠʷ T1 ʠ T2. ɼʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩʝʛʥʝ-

ʪʦʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 
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ʪʦʣʴʢʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʤʧʦʥʝʥʪʳ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ T3.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʯʝʪ ʚʳʙʦʨʘ ʥʘʧʨʘʚʣʝʥʠʷ 

ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ɽ, 

ʩʦʚʧʘʜʘʶʱʝʛʦ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʤ-

ʧʦʥʝʥʪʳ ʥʘʧʨʷʞʝʥʠʷ ʊ, ʜʦʩʪʠʛʘʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʧʦ-

ʣʷʨʠʟʦʚʘʥʥʦʩʪʴʶ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʢʦʚ.  

 ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʘ-

ʥʦʚʢʠ ʫʨʘʚʥʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʩʝʛʥʝʪʦʧʴʝʟʦ-

ʢʝʨʘʤʠʢʠ ʧʨʠ ʜʝʡʩʪʚʫʶʱʝʤ ʤʝʭʘʥʠʯʝʩʢʦʤ ʥʘʧʨʷ-

ʞʝʥʠʠ ʠ ʟʘʤʢʥʫʪʳʭ ʚʳʭʦʜʥʳʭ ʵʣʝʢʪʨʦʜʘʭ ʧʨʠ ɽ=0 

ʙʫʜʫʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ. 

dTEPED

TEsES

==

=   (6) 

ɿʜʝʩʴ SE - ʜʝʬʦʨʤʘʮʠʷ ʧʨʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʧʦʣʷ E=0; s E ï ʧʦʜʘʪʣʠʚʦʩʪʴ ʧʨʠ ɽ=0; D - ʩʤʝʱʝʥʠʷ 

ʧʨʠ E=0; ʈ - ʧʦʣʷʨʠʟʦʚʘʥʥʦʩʪʴ ʧʨʠ ɽ=0.  

 ʇʨʠ ʨʘʟʦʤʢʥʫʪʳʭ ʵʣʝʢʪʨʦʜʘʭ ʠ ʦʪʩʫʪʩʪʚʠʠ ʤʝ-

ʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ʊ=0), ʢʦʛʜʘ ʵʣʝʤʝʥʪ ʤʦ-

ʞʝʪ ʜʝʬʦʨʤʠʨʦʚʘʪʴʩʷ ʩʚʦʙʦʜʥʦ, ʧʦʜʘʜʠʤ ʧʦʣʝ ʩ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ, ʨʘʚʥʦʡ ɽ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʫʯʠʤ 

ET
aD

dETS

e=T

=
  (7) 

ɿʜʝʩʴ ST - ʜʝʬʦʨʤʘʮʠʷ ʧʨʠ ʊ=0, ʦʪʣʠʯʘʶʱʘʷʩʷ 

ʦʪ SE, ʘ DT ʪʘʢʞʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ D
E. ɽʩʣʠ ʟʘʪʝʤ ʧʨʠ-

ʥʷʪʴ, ʯʪʦ ʧʨʠ ʨʘʟʦʤʢʥʫʪʳʭ ʵʣʝʢʪʨʦʜʘʭ ʥʘʧʨʷʞʝʥ-

ʥʦʩʪʴ ʧʦʣʷ ɽ ʠ ʤʝʭʘʥʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʊ ʚʦʟʜʝʡ-

ʩʪʚʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʘ ʩʤʝʱʝʥʠʝ D=0, ʪʦ ʤʝʞʜʫ ɽ 

ʠ ʊ ʙʫʜʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ  

E
d

T
T
ae-= , ʠʣʠ 

TsT
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E =ö
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õ
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D  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ s D ʤʝʥʴʰʝ, ʯʝʤ 

s E
. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ɽ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʫʧʨʫʛʫʶ ʧʦʜʘʪʣʠʚʦʩʪʴ s ʩʝ-

ʛʥʝʪʦʵʣʝʢʪʨʠʢʘ, ʪ.ʝ. ʫʧʨʘʚʣʷʪʴ ʝʛʦ ʞʝʩʪʢʦʩʪʴʶ 

(ʩʞʠʤʘʝʤʦʩʪʴʶ). 

 ɽʩʣʠ ʟʘʪʝʤ ʧʨʠʥʷʪʴ, ʯʪʦ ɽ ʠ ʊ ʚʦʟʜʝʡʩʪʚʫʶʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʘ ʜʝʬʦʨʤʘʮʠʷ S=0, ʪ.ʝ. ʵʣʝʤʝʥʪ ʟʘ-

ʞʘʪ ʠ ʥʝ ʜʝʬʦʨʤʠʨʫʝʪʩʷ, ʪʦ ʧʨʠ ʵʪʦʤ ʤʝʞʜʫ ʤʝʭʘ-

ʥʠʯʝʩʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ ʊ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ɽ ʙʫʜʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ  

E
Es

d
T -=  , 

ʧʨʠʯʝʤ ʩʤʝʱʝʥʠʝ D ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ 

[8]: 
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 (8) 

 ɸʙʩʦʣʶʪʥʳʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

S
ae  ʟʘʞʘʪʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʧʦʥʷʪʥʦ, 

ʤʝʥʴʰʝ, ʯʝʤ T
ae  ʩʚʦʙʦʜʥʦʛʦ, ʩʤ. (7) ʠ ʩʚʷʟʘʥʳ 

ʫʨʘʚʥʝʥʠʝʤ (9 ) , ʛʜʝ ʂ - ʢʦʵʬʬʠʮʠʝʥʪ ʵʣʝʢʪʨʦʤʝʭʘ-

ʥʠʯʝʩʢʦʡ ʩʚʷʟʠ:  
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ɿʜʝʩʴ s E  - ʫʧʨʫʛʘʷ ʧʦʜʘʪʣʠʚʦʩʪʴ ʧʨʠ ʥʘʧʨʷ-

ʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ɽ=0,
ʊ
ae  -ʘʙʩʦʣʶʪ-

ʥʘʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʨʠ ʤʝʭʘʥʠʯʝ-

ʩʢʦʤ ʥʘʧʨʷʞʝʥʠʠ T=0 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʩʞʠʤʘʝʤʦʩʪʴʶ ʠ 

ʵʣʝʢʪʨʦʫʧʨʫʛʦʩʪʴʶ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʯʝʩʢʠʭ ɻ ʣʝ-

ʤʝʥʪʦʚ ʚ ʫʩʪʘʥʦʚʢʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʘʪʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚʳʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʢ ʜʝʡʩʪʚʫʶʱʠʤ ʤʝʭʘ-

ʥʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ [4, 9]. ɺ ʦʙʱʝʤ ʚʠʜʝ ʬʫʥʢʮʠʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʕʍɻ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʝʝʪ 

ʚʠʜ:  

Uʚʳʭ = 
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¶

 ,  (10)

 

 

ʛʜʝ Uʚʳʭ ï ʚʳʭʦʜʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝ-

ʥʠʝ ʕʍɻ, F ï ʜʝʡʩʪʚʫʶʱʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʠʣʘ, ʉʵʭʛ 

ï ʵʣʝʢʪʨʦʝʤʢʦʩʪʴ ʕʍɻ, ʉʥ ïɻ ʣʝʢʪʨʦʝʤʢʦʩʪʴ 

ʥʘʛʨʫʟʢʠ (ʥʘʛʨʫʟʦʯʥʳʭ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ), ʂʥ - ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʝʣʠʯʝʥʠʷ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʟʘ ʩʯʝʪ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʷʨʠʟʦ-

ʚʘʥʥʦʩʪʴʶ ʩʝʛʥʝʪʦʵʣʝʢʨʠʢʘ ʠ dij ï ʧʴʝʟʦʵʣʝʢʪʨʠʯʝ-

ʩʢʠʡ ʤʦʜʫʣʴ, ʥʘʚʝʜʝʥʥʘʷ ʧʦʣʷʨʠʟʘʮʠʷ ʥʘ ʝʜʠʥʠʮʫ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ.  

 ʀʟ (9) ʦʯʝʚʠʜʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʵʣʝʢʪʨʦʤʝ-

ʭʘʥʠʯʝʩʢʦʡ ʩʚʷʟʠ ʂ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʰʝʥʠʷ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ ʟʘʞʘʪʦʛʦ ʠ ʩʚʦ-

ʙʦʜʥʦʛʦ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʢʦʚ, ʪ.ʝ. ʦʪ ʠʟʤʝʥʝʥʠʷ ʜʠ-

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʝʭʘ-

ʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʂ = 0,5 

(ʫʩʨʝʜʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ) ɻ ʪʦ ʦʪʥʦʰʝʥʠʝ ʙʫʜʝʪ ʨʘʚʥʦ 

0,75. ɸ ʵʪʦ ʦʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʚʳʭʦʜʥʦʛʦ ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ʫʜʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ) ʫʩʪʘ-

ʥʦʚʢʠ, ʩʤ. (10) , ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝ-

ʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠʢ ʂ = 0,6é0,7 (
T
ae  ʦʪ

S
ae  ʙʫʜʝʪ 

ʦʪʣʠʯʘʪʴʩʷ ʝʱʝ ʩʠʣʴʥʝʝ, ʪʘʢ ʢʘʢ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ʩʚʷʟʘʥʳ 

ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ). ʀʩʩʣʝʜʦ-

ʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ (ʫʤʝʥʴʰʝ-

ʥʠʝ) ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʚ ʥʘʛʨʫʟʢʝ (ʈʥ) ʚ 2 

ʨʘʟʘ ʚʝʜʝʪ ʢ ʨʦʩʪʫ (ʫʤʝʥʴʰʝʥʠʶ) ʤʘʩʩʳ ʕʍɻ ( 

ʄʵʭʛ) ʚ 2 ʨʘʟ, ʚ 3 ʨʘʟʘ ï ʚ 3 ʠ ʪ. ʜ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʧʦ ʟʘʢʦʥʘʤ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʛʨʝʩʩʠʡ. ʄʘʩʩʘ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝ-

ʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠ ʫʩʪʨʦʡʩʪʚʘ ʧʦʣʫʯʝʥʠʷ ʤʝ-

ʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ (ʨʠʩ. 2) ʙʦʣʴʰʝ 

ʄʵʭʛ, ʧʨʠʤʝʨʥʦ, ʥʘ 10 - 15% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʈʥ. 

ʅʘ ʨʠʩ. 4. ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʨʦʩʪʘ 

ʄʵʭʛ ʦʪ ʫʚʝʣʠʯʝʥʠʷ ʈʥ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦ-

ʞʝʥʥʦʛʦ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʥʦʛʦ ʛʨʘʬʠʢʘ ʤʦʞʥʦ ʨʘʩ-

ʩʯʠʪʘʪʴ ʤʘʩʩʫ ʫʩʪʘʥʦʚʢʠ (ʙʝʟ ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ ʠʩ-
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ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫ-

ʝʤʦʡ ʈʥ. ʅʘ ʛʨʘʬʠʢʝ ʧʨʠʚʝʜʝʥʘ ʪʦʯʢʘ ʩ ʈʥ = 0,182 

ʢɺʪ ʠ ʄʵʭ = 0,826 ʢʛ, ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʢʦʪʦʨʦʡ ʄʵʭʛ 

ʠ ʈʥ ʠʟʤʝʥʷʶʪʩʷ ʧʨʠʤʝʨʥʦ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʦ. ʅʠʞʝ ʵʪʦʡ ʪʦʯʢʠ ʄʵʭʛ ʨʘʩʪʝʪ ʤʝʜʣʝʥʥʝʝ, 

ʚʳʰʝ ï ʙʳʩʪʨʝʝ 

 

ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʴ ʨʦʩʪʘ ʄʵʭʛ ʦʪ ʫʚʝʣʠʯʝʥʠʷ ʈʥ 

 

 ʂʘʢ ʫʞʝ ʫʢʘʟʳʚʘʣʦʩʴ, ʧʦʪʨʝʙʣʝʥʠʝ ʦʪ ʘʢʢʫʤʫ-

ʣʷʪʦʨʘ ʧʨʝʜʣʘʛʘʝʤʦʡ ʫʩʪʘʥʦʚʢʦʡ 1 ɼʞ ʵʥʝʨʛʠʠ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʧʦʣʫʯʠʪʴ ʥʘ ʚʳʭʦʜʝ ʫʩʪʘʥʦʚʢʠ 3,5é5 ɼʞ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ʇʦʩʢʦʣʴʢʫ ʥʘ 1 ɼʞ ʵʥʝʨʛʠʠ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʟʘ-

ʪʨʘʯʝʥʥʳʡ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʫʩʪʘʥʦʚʢʠ, ʚʳʨʘ-

ʙʘʪʳʚʘʝʪʩʷ, ʚ ʩʨʝʜʥʝʤ, 4 ɼʞ, ʪʦ ʙʝʟ ʫʯʝʪʘ ʧʦʪʝʨʴ 

ʵʥʝʨʛʠʠ ʥʘ ʪʝʧʣʦ ʠ ʥʝʧʦʣʥʳʡ ʨʘʟʨʷʜ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʧʦʣʫʯʘʝʤ ʥʘ ʚʳʭʦʜʝ ʫʩʪʘʥʦʚʢʠ ʫʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʠʠ 

ʚ ʩʨʝʜʥʝʤ ʚ 4 ʨʘʟʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʪʨʘʯʝʥʥʦʡ 

ʵʥʝʨʛʠʝʡ ʘʢʢʫʤʫʣʷʪʦʨʘ. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʨʦʙʝʛ 

ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʜʥʦʡ ʟʘʨʷʜʢʝ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 4 ʨʘʟʘ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʧʦ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʫʩʪʘ-

ʥʦʚʢʠ ʧʨʠ ʵʪʦʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʩ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤ. ʆʜʥʘʢʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜ-

ʣʘʛʘʝʤʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʈʥ ʚʳʰʝ 10 ʢɺʪ ʟʘʪʨʫʜʥʠ-

ʪʝʣʴʥʦ, ʘ ʚʳʰʝ 50 ʢɺʪ ʥʝ ʩʯʠʪʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟ-

ʥʳʤ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢ ʢʘʢ ʦʥʘ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʪʨʘʜʠ-

ʮʠʦʥʥʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʤʘʩʩʘ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʫʩʪʘʥʦʚʢʠ ʨʘʩʪʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʤʦʱ-

ʥʦʩʪʴ ʠ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠ-

ʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʙʦʣʴʰʠʭ ʤʦʱʥʦʩʪʝʡ, ʷʚʣʷʶʪʩʷ ʪʨʫʜʥʦʩʪʠ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʦʣʴʰʠʭ ʤʝʭʘ-

ʥʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʭʨʫʧʢʠʝ ʩʝʛʥʝʪʦʧʴʝʟʦʢʝʨʘʤʠ-

ʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ [10] , ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦ-

ʮʝʩʩʘ ʥʘʯʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ 

ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ. ʅʦ ʵʪʠ ʧʨʝʧʷʪʩʪʚʠʷ ʧʨʝʦʜʦʣʝʚʘ-

ʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʤʝʪʦʜʠʢ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʫʩʪʘʥʦʚʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʨʝʟʝʨʚ-

ʥʳʭ ʘʚʪʦʥʦʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨ-

ʛʠʠ (ʧʠʪʘʶʱʠʭʩʷ ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠʣʠ ʧʦʜʩʦʝʜʠ-

ʥʝʥʥʳʭ ʢ ʙʣʦʢʘʤ ʧʠʪʘʥʠʷ). ɿʘʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ 

ʵʪʠʭ ʩʣʫʯʘʷʭ ʤʘʩʩʘ ʫʩʪʘʥʦʚʢʠ ʥʝ ʠʤʝʝʪ ʪʘʢʦʛʦ ʟʥʘ-

ʯʝʥʠʷ, ʢʘʢ ʚ ʵʣʝʢʪʨʦʧʨʠʚʦʜʝ, ʧʦʩʢʦʣʴʢʫ ʨʝʟʝʨʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʪʘʮʠʦʥʘʨʥʳ. ʂʨʦʤʝ 

ʪʦʛʦ, ʫʩʪʘʥʦʚʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʵʥʝʨ-

ʛʦʩʥʘʙʞʝʥʠʷ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘ-

ʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʠʥʚʘʣʠʜʥʳʭ ʢʦʣʷʩʦʢ, ʦʬʠʩʥʳʭ 

ʠ ʟʘʛʦʨʦʜʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʜʨ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦ-

ʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʣʥʝʯʥʦʡ 

ʠ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ: ʥʝ ʟʘʚʠʩʠʪ 

ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ. ʆʜ-

ʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʵʪʘ 

ʪʝʭʥʦʣʦʛʠʷ ʧʦʢʘ ʥʝ ʧʦʣʫʯʘʝʪ ʥʫʞʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʢ 

ʩʦʞʘʣʝʥʠʶ. 

ʀʪʘʢ, ʫʧʨʘʚʣʝʥʠʝ ʧʦʣʷʨʠʟʦʚʘʥʥʦʩʪʴʶ ʩʝʛʥʝʪʦ-

ʵʣʝʢʪʨʠʢʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ: 

- ʤʦʜʠʬʠʢʘʮʠʝʡ ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʢʦʚ ʠ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʡ ʩʭʝʤʦʡ ʚʢʣʶʯʝʥʠʷ; 

- ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ (ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʫʩʪʘʥʦʚʢʠ); 

-ʤʠʛʨʘʮʠʦʥʥʦʡ ʠʣʠ ʠʦʥʥʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ ʩʝ-

ʛʥʝʪʦʵʣʝʢʪʨʠʢʦʚ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʧʨʠʤʝʨʥʦ, 1 - 

1, 5 (103 - 105) ɻʮ. 
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TOPOLOGICAL ANALYSIS OF TIME SERIES IN THE PROCESS OF SEARCHING PRECEDENTS 
FOR THE FILLING OF THE BASE OF PRECEDENTS OF THE DECISION SUPPORT SYSTEM OF 

THE PRECEDENT TYPE 
 

Annotation. The topological analysis of time series of technological variables of the process of the saturation 

on the sugar plant is discussed in this article. The topological analysis is using for searching precedents for filling 

the base of precedents for the decision support system. 

Keywords: precedent, topological analysis. 

 

The decision support system needs to have the ex-

perience, which is saving as precedents in the base of 

precedents, for the optimal managing of the technolog-

ical objects. The searching of precedents and saving 

them in the base of precedents is conducting in time se-

ries of technological variables, which were got from the 

process of managing of technological objects of the 

sugar plant in the past. 

The analysis of time series of technological varia-

bles was conducted on the next method.  

The time series of values of the juice pH after the 

second saturation process was chosen for analysis, 

which is shown on the fig. 1. 
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Figure 1. Time series of values of the juice pH after the second saturation process. 

 

The change of values of the juice pH during the 

day is shown on the fig. 1. This time series was divided 

into hours for the ease of the analysis and the similar 

cases of changes of time series were selected. The 

changes of values of the juice pH after the second satu-

ration process during the 17th and the 23rd hour are 

shown on the fig. 2a and 2b. 

 
Figure 2. Change of values of the juice pH during the 17th and the 23rd hour 

 

One of the causes of the change of values of the 

juice pH after the second saturation process can be the 

juice temperature before the second saturation process. 

The change of values of the juice temperature before 

the second saturation process during the 17th and the 

23rd hour are shown on the fig. 3a and 3b. 

 
Figure 3. Change of values of the juice temperature during the 17th and the 23rd hour. 

 

The carried out topological analysis of the time se-

ries [1, 15] shows that topological figures with codes 

TU=1234567 (fig. 4a) and TU=7654321 (fig. 4b) meet 

in time series very often. 

These topological figures were used for the topo-

logical analysis of time series of temperature and pH 

juice. These topological figures were decomposed on 

the topological figures of the low level for the more de-

tail topological analysis of time series. 
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Figure 4. Topological figures with codes TU=1234567 and TU=7654321. 

 

The process of the decomposing topological fig-

ures was conducted on the next method [2, 285] and the 

results, which were got, are shown on the fig. 5a and 

5b: 

1

41

1

74

2

71 * TTT «  (1) 

 
1

47

1

14

2

17 * TTT «  (2) 

 
Figure 5. Results of the decomposing topological figures 

. 

The description of time series of temperature and 

pH juice with using these topological figures are shown 

on the fig. 6a and 6b. 

Next graphs, which were shown on the fig. 7a and 

7b, were built for detecting the trend of time series and 

choosing the precedents in the time series. The marks, 

which were shown on the graphs: dT and dpH ï the dis-

tance between the first and the last point of topological 

figures; n ï the number of topological figures. The 

precedents were marked with help the rectangles on the 

fig. 7. 

The detected precedents are being described topo-

logical figures of the high level then these topological 

figures are being saved in the base of precedents of the 

decision support system of the precedent type. 

The filling of the base of precedents of the deci-

sion support system with precedents, which are de-

scribe the change of temperature juice, will be able to 

manage the change of pH juice during the technological 

process of the second saturation in the future more op-

timally. 



International science project ˉ7/2017 23 

 
Figure 6. Description of time series with using these topological figures. 

 
Figure 7. Detecting precedents in the time series. 
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Abstract: modern science does not know why the planets revolve around their axes, daily rotation of the 

solar sphere is taken for annual motion of planets, annual orbits of planets are totally unknown to todayôs science, 

let alone their causes. 
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 Introduction  

 ñIt is barely possible that the minds of the present 

generations are not quite ripe for the reception of Oc-

cult truths. Such will be the retrospect furnished to the 

advanced thinkers of the Sixth Root Race of the history 

of the acceptance of Esoteric Philosophy ð fully and 

unconditionally. Meanwhile the generations of our 

Fifth Race will continue to be led away by prejudice 

and preconceptions. Occult Sciences will have the fin-

ger of scorn pointed at them from every street corner, 

and everyone will seek to ridicule and crush them in the 

name, and for the greater glory, of Materialism and its 

so-called Science.ò [3, p. 389]. 

 Our planets, as well as planets of other stars are 

generators producing their energies through rotation. 

Yet, for a planet to generate its energy, it must have en-

ergy delivered from above. For an electric motor to op-

erate, this must be supplied with energy (voltage), or 

simply switched on. Once we switch off the energy 

coming to an electric motor, this would stop working. 

As soon as planets stop receiving energy from the Sun, 

the rotor generators (planets) will stop, and any life 

thereon will die, as will the planets, as such.  

 Astronomers tell curious tales selling them for 

scientific discoveries. Here is one of them. The Sun is 

gradually moving farther away from our Galaxyôs cen-

ter. And the time will come (donôt worry, this will hap-

pen no sooner than millions of years), when the Sun 

will leave its Galaxy, and will be wandering, along with 

all of its planets, in the infinite gloomy space, with no 

stars, or constellations, or galaxies nearby. Or, here is 

yet another discovery of modern astronomers that our 

scientists have made themselves distinguished with. 

The time will come, when the constellation of Androm-

eda will bump into the center of our Milky Way Galaxy, 

and this enormous galactic catastrophe will give birth 

to a new galaxy named ANDROMILKY. Well, you 

donôt need to worry about it, either ï this will only hap-

pen in four and a half billion years. 

 Energy centers 

 ñAs the Root Centre, the Muladhara-Cakra, rep-

resents the lenient Earth, the next-higher one - corre-

sponding to the plexus hypogastricus, which controls 

the organs of elimination and reproduction - represents 

the element water. It is called Svadhisthana-Cakra. 

The Centre that corresponds to the solar plexus is 

called Manipura-Cakra or Nabhipadma, i.e., 'navel-lo-

tus'.- It represents the element Fire and the forces of 

transformation, in the physical as well as in the psychic 

sense (digestion, assimilation, conversion of inorganic 

into organic-substances as well as the transmutation of 

organic substances into psychic energies, etc.). 

The Centre that corresponds to the heart is called 

Anahata-Cakra and represents the element Air. This 

Centre is not necessarily identical with the heart. It reg-

ulates and controls the organs of respiration, just as the 

heart does, and it is said to be situated on the vertical 

central axis of the body. 

The three highest Centres are the Throat Centre, 

Visuddha-Cakra, corresponding to the plexus cervicus; 

the Centre between the eyebrows, called Ajna-Cakra, 

which, according to modern physiology, is said to cor-

respond to the medulla oblongata - and the Crown Cen-

tre, called Sahasrdra-Padma, the 'Thousand-petalled 

Lotus,' which is associated with the pituitary gland of 

the brain. These last-mentioned highest Centres corre-

spond to those forms of akasa which go beyond the 

gross elements (mahdbhuta ï sanskr.) and represent 

higher dimensions of space, in which finally the quality 

of light becomes identical with that of space and 

thereby merges into the psycho-energetic state of prana 

and into the realm of cosmic consciousness.  

The seven Centres of the human body represent in 

a certain way the elementary structure and dimension-

ality of the universe: from the state of greatest density 

and materiality up to the state of immaterial multi-di-

mensional extension; from the organs of dark, subcon-

scious, but cosmically powerful primordial forces to 

those of a radiant, enlightened consciousness.ò [6, p. 

165]. 

 ñBrahma does not create the earth, ... any more 

than the rest of the universe. Having evolved himself 

from the soul of the world, once separated from the 

First Cause, he emanates in his turn all nature out of 

himself. He does not stand above it, but is mixed up with 

it; and Brahma and the universe form one Being, each 

particle of which is in its essence Brahma himself, who 

proceeded out of himself.ò [1, p. 181]. 

 ñAs Brahma is surrounded, in exoteric traditions, 

by seven layers within and seven without the Mundane 

Egg, so is the Embryoïïthe first or the seventh layer, 

according to the end from which we begin to count. 

Thus, just as Esotericism in its Cosmogony enumerates 

seven inner and seven outer layers, so Physiology notes 

the contents of the uterus as seven also, although it is 

completely ignorant of this being a copy of what takes 

place in the Universal Matrixò [5, p. 205].  
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 Seven objective spheres nested one inside the 

other are located inside the Absolute (Svayambhuva, 

which means self-born), the lower of which are spheres 

of universes. The proper name of our Universe is 

BRAHMA. 

 ñIt needs but the right perception of things objec-

tive to discover that the only world of reality is the sub-

jectiveò. [2, p. 802]  

 Seven subjective spheres (ñboth above, and be-

lowò, Hermes Trismegistus) are nested one in the other, 

in each of the universes. 

 In the sphere of Brahma, the following spheres 

are arranged, in the downward direction: 

1. Spheres No. 1, objects No.1 being their central 

objects, objects No.2, their peripheral ones; 

2. Spheres No. 2, objects No.2 being their central 

objects, objects No.3, their peripheral ones; 

3. Spheres No. 3, objects No.3 being their central 

objects, objects No.4, their peripheral ones; 

4. Spheres No. 4, or spheres of Galaxies (worlds 

of galaxies); 

5. Spheres No. 5, or spheres of constellations 

(worlds of constellations); 

6.  Spheres No. 6, or spheres of stars (worlds of 

stars); 

7.  Spheres No. 7, or planetary spheres (planetary 

worlds). 

 In all, there are fourteen kinds of spheres, or 

worlds, in the sphere of Absolute. Here, every object, 

except for Absolute, is at the same time the central ob-

ject of its own sphere, and the peripheral object of the 

upper sphere. 

 This is the terrestrial sphere, not the Earth as such, 

which constitutes the body of the Earth. ñThe old seers 

saw that the earth has a cocoon... They saw that there 

is a ball encasing the earth, a luminous cocoon that en-

traps the Eagle's emanations. The earth is a gigantic 

sentient being subjected to the same forces we are.ò [8, 

p. 199]. 

 A number of planetary spheres, or bodies, are lo-

cated within the body of the Sun, or within the solar 

sphere. At the periphery of the sphere of our Constella-

tion, or at the outskirts of its body, the spheres of stars 

are located. Inside the body of our Galaxy, or within the 

sphere of our Galaxy, bodies, or spheres, of constella-

tions are situated at the periphery, which, in their turn, 

accommodate bodies, or spheres, of planets. Such 

structure of cosmos begins from the uppermost body, 

or the sphere of ABSOLUTE, and goes all the way 

downwards to the lowermost spheres of planets, or 

planetary bodies.  

 Seven main centers (or chakras) are situated in-

side the object of Absolute, as well as in any other ob-

ject. Besides, in the sphere of Absolute, there are seven 

kinds of spheres (inner bodies of the sphere, or body, of 

Absolute), the spheres, or bodies, of universes being the 

lowermost of them.  

 In terms of their structure, the spheres of uni-

verses are identical to the sphere of Absolute. Brahma, 

the center of our Universe, has seven kinds of centers, 

or chakras. However, the body of our Universe is not 

limited to the center of our Universe. In the sphere of 

Brahma, like in the sphere of Absolute, there are seven 

kinds of spheres (inner bodies of the sphere, or body, of 

Brahma), the spheres, or bodies, of planets being the 

lowermost of them. ñBrahma is surrounded...by seven 

layers, within and seven layers without the Mundane 

Eggò. A human, or microcosm, has a similar structure. 

Planetary spheres are pierced with fifteen kinds of en-

ergy, beginning from the energy of the planet, and 

through the energy of Absolute. What vacuum can there 

be?! 

 The explanation given by astronomers for annual 

movement of planets around the Sun may be compared 

to ñannualò movement of kidneys around the spine of a 

man, when the latter turns around his axis. Here, if the 

man accelerates his rotation around his axis, the centrif-

ugal force will throw the kidneys off their orbits, be-

yond the manôs body, and they will wander in the vast 

space far away from the spine. If, however, the man 

slows down his rotation, the centripetal force will draw 

the kidneys off their orbit, and these will fall onto the 

spine, where they will burn out. The same is true for the 

silly idea of the Sun leaving our Galaxy, and the so-

called Andromilky, for that matter. Not a single elec-

tron has so far fallen off its orbit onto the atomic nu-

cleus. These are not only theoretical astrophysicists 

who have no idea of the matter they somehow deal 

with, but also theoretical quantum physicists (let me re-

mind you that there is no such thing as quanta of light). 

A few years ago, theoretical quantum physicists pro-

nounced very confidently yet another scientific folly 

stating that Ernest Rutherford was wrong when he pro-

phetically said that electrons are kept on their orbits un-

der the same laws that keep planets within the spheres 

of stars. To disprove Rutherford, without knowing a 

single motion of the Earth, a single motion of electron, 

without knowing the forces keeping the planets and 

electrons at their places, is nonsense. These are not 

electrons rotating around the atomic nucleus; this is a 

revolution of the sphere of atoms. Electrons, like plan-

ets, have two kinds of their proper motions: rotation 

around their own axis towards the nucleus of the atom, 

and annual motion towards the atomic nucleus and 

back.  

 As was said above, each of fourteen kinds of ob-

jects located within the sphere of Absolute acts as the 

central object of its sphere and one of peripheral objects 

in its upper sphere. What it means is that the explana-

tion of the reason, for which planets are moving along 

their annual orbits, is also true for the annual orbit of 

any peripheral object of any sphere, from peripheral ob-

jects in the sphere of Absolute to stars.  

 

 The Earth is heated by its electric axis 

 The energy generated through rotation by central 

objects of their respective spheres, is made up of two 

forces: an electric force and a magnetic force, which are 

always perpendicular to each other, both within the en-

ergy flow, and where the energy flow is divided into its 

constituents ï the electric and magnetic forces.  
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Fig. 1. Energy flow made up of electric and magnetic forces 

 

 Todayôs idea of propagation of the Earthôs mag-

netic waves is wrong, by the way. Moreover, the scien-

tific community does not realize that propagation of 

electric fields, or waves, is identical to propagation of 

magnetic fields, or waves, and is always perpendicular 

to magnetic fields. 

 Here is how modern science sees the situation of 

magnetic fields, or magnetic forces surrounding the 

Earth. 

 

 
Fig. 2. Magnetic fields of the Earth 

 

 But what we have is the terrestrial sphere, rather 

than the Earth. Besides, magnetic and electric forces 

pierce the Earth all the way through. Instead, depiction 

of magnetic fields within the terrestrial sphere, coming 

from the center of the Earth along the magnetic axis, or 

the magnetic ecliptic of the Earth, should look like ap-

proximately as follows. 

 

 
Fig. 3. Magnetic fields of the terrestrial sphere 
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 This is in the same way that electric fields are lo-

cated in the terrestrial sphere ï they lie on the electric 

axis, or the electric ecliptic of the terrestrial sphere. 

 

 
Fig. 4. Situation of electric fields in the terrestrial sphere 

 

 Now, superpose electric and magnetic fields. 

What we have is a picture of the terrestrial sphere filled 

with electromagnetic fields, or ether. Each sphere is 

filled with its own electromagnetic fields (or its own 

ether) having, like their energy, its own power and fre-

quency. There exist as many kinds of energies, or kinds 

of ether, as there are celestial spheres, or worlds. 

 Here is what the terrestrial sphere filled with elec-

tric and magnetic fields looks like. Here, each magnetic 

field located along the magnetic axis of the terrestrial 

sphere has a ñtwin brotherò ï an electric field located 

along the electric axis of the terrestrial sphere, and these 

two ñtwinò fields are always mutually perpendicular at 

any point of space of the terrestrial sphere.  

 
Fig. 5. Terrestrial sphere filled with electromagnetic fields, or ether 

 

 Besides, any peripheral sphere is not only filled 

with its electromagnetic fields (ether), but also with 

electromagnetic fields of all of its upper spheres. Plan-

etary spheres are placed, like Russian nested dolls, into 

fourteen kinds of upper spheres, the sphere of Absolute 

being the uppermost of them. This means that the ter-

restrial sphere is filled with fifteen kinds of energies 

and their electromagnetic fields.  

 The energy generated by the Earth through rota-

tion by means of the energy of the Sun, when coming 

outside from the center of the Earth, faces resistance in 

the form of atoms and molecules of the body of the 

Earth. The energy flow is divided into its constituents, 

or two opposing forces, or axes: electric and magnetic 

ones. As a result of confrontation of these forces, in ad-

dition to the electric and magnetic equators, an electric 

ecliptic and a magnetic ecliptic arise, which are al-

ways mutually perpendicular. Here, it should be re-

minded that the electric equator divides the Earth into 

the left and the right halves, whereas the magnetic 

equator divides the Earth into the diurnal and nocturnal 

sides. As the magnetic force of the Earthôs energy ñre-

fusesò to work with the matter, it repulses the latter 

away from itself, which explains the phenomenon of 

low tides on the Earth. Magnetic forces of the energies 

of the Sun and the Earth set gravity on the Earth. Be-

sides, the gravity of the terrestrial sphere also depends 

on the diameter of the Earth, its density and rotation 
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speed. The electric force of the energy of the Earth ro-

tates the terrestrial sphere. The electric force of the 

Earthôs energy creates the phenomenon of sound in the 

terrestrial sphere while passing through atoms and mol-

ecules, as well as heating them. Yes, the electric axis 

of the Earthôs energy (ecliptic) also heats the Earth, 

as does the electric axis of the Sunôs energy (solar 

ecliptic). Therefore, it is always warm in the area of the 

ecliptic, be it summer or winter. In the North, there are 

underground glaciers, which act as refrigerators in sum-

mer. As we start moving from the equator towards the 

poles, it will become increasingly cold, because we are 

getting farther away from the heating electric axis of 

the Earth ï the electric ecliptic. The electric force of the 

Sunôs energy creates the phenomenon of light in the ter-

restrial sphere, while passing through atoms and mole-

cules, as well as heating them.  

ñéThe sensation of light is like the sound of the 

rolling wheels ð a purely phenomenal effect, having no 

existence outside the observerò [3, p. 216].  

 Our solar system is referred to as a system be-

cause all the planets are arranged in a single axis. This 

is the electric axis, or electric ecliptic, of the solar 

sphere. The magnetic axis, or magnetic ecliptic of the 

solar system repulses all the matter, including planets, 

away from itself. It is understood that we are in the solar 

sphere rather than in the solar system. Which means 

that, staying on the surface of the Sun and moving from 

the solar ecliptic to one of the magnetic poles (south, or 

north one), an object will feel the temperature getting 

considerably lower, just as it is the case on the Earth.  

 Cause of annual movements of planets 

 ñMoreover, planets make their annual movement 

in the form of a circle not around the Sun, but towards 

the same; similarly, planets of other stars make their 

annual circles towards their respective stars, not 

around them. The same is true for stars and all the 

other upper objects. This is very important, indeed!!! 

The discovery of the fact that planets make their annual 

circular movement towards rather than around their 

stars, became possible due to assistance from Svetlana 

Anatolyevna Taraskina, a fully legitimate co-author of 

this discoveryò [9, p. 4]. 

 The discovery was made in 2008 and published in 

autumn of 2010. After a while, I realized that annual 

orbits of planets look like figures of eight facing the 

Sun. In 2012, I decided to verify a version of mine. 

Planets, like any other celestial bodies generating en-

ergy through rotation are huge electromagnets.  

ñThe earth is a magnetic body; in fact, as some 

scientists have found, it is one vast magnet, as Paracel-

sus affirmed some 300 years ago. It is charged with one 

form of electricity ð let us call it positive ð which it 

evolves continuously by spontaneous action, in its inte-

rior or centre of motionò [1, p. 59]. 

 Consider the electric and magnetic equators, as 

well as the electric and magnetic ecliptics (or axes) of 

the Earth. If the Earth were rotating along the equator, 

this rotation would lie in one plane. From the side, this 

plane would look like a straight line. Rotation of one 

side of the Earth along the ecliptic will look like a sine 

curve. Similarly, rotation of the other side of the Earth 

along the ecliptic will look like a sine curve, though 

moving in the opposite direction. With a full revolution, 

the Earth will draw a figure in space ï this will be the 

electric ECLIPTIC in the form of a figure of eight made 

up of two sine curves. The magnetic ecliptic is also 

formed of two sine waves in a similar way. 

 
Fig. 6. Electric and magnetic equators and ecliptics of the Earth 

 

 While the electric constituent of the Earthôs en-

ergy rotates along the electric ecliptic, rotating both the 

Earth and the entire terrestrial sphere, the magnetic con-

stituent of the Earthôs energy rotates along the magnetic 

ecliptic. 

 It is very easy to visualize how the Earth is rotat-

ing on its electric axis. Take a bicycle, which has one 

of its wheels deformed in the form of ñ8ò. Turn the bi-

cycle upside down and propel the deformed wheel. The 

figure that will be drawn in the air by the wheel will 

resemble ñ8ò. This is how rotation of the Earth and the 

entire terrestrial sphere occurs. It turns out that interac-

tion (or opposition) of electric and magnetic forces re-

sult in emergence of electric and magnetic ecliptics of 

any celestial body generating its energy through rota-

tion. 

 I took a number of flat magnets used in loud-

speakers and set an experiment as follows. I put a larger 

magnet (circa six centimeters in diameter) in the center 

of the table. I placed six smaller magnets around the 

circumference of the central magnet in such a way that 

these magnets be pulled to the central magnet but re-

pulsed from each other. Then I slightly raised the cen-

tral magnet; the smaller magnets lying on the surface of 

the table along with the central magnet, all of a sudden, 

turned ñalong the equatorò, each in its own way. To 

take a photograph of this arrangement of the magnets, I 

put a piece of cardboard under the central magnet. Now 
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I did not have to hold the central magnet raised. Here is 

what was shown in the photograph.  

 
Fig. 7. Smaller magnets located around the central magnet 

 

 The central magnet may be imagined as repre-

senting the Sun, and the smaller magnets as the Earth 

being in different areas of space on its orbit within the 

solar sphere. As can be seen from the photograph, ñthe 

Earthò would turn to one side or another. For three 

months, the Earth would have one of its poles incline 

towards the Sun. Having reached the maximum incli-

nation (winter or summer solstice), the Earth begins its 

returning path reducing the inclination of its axis. Three 

months later, the axis of the Earth would level off 

(spring or autumn equinox). For the following three 

months, the Earth will have its other pole inclined to 

face the Sun, then, having reached the maximum incli-

nation, it will again return for three months to the place, 

where the equator crosses the ecliptic (spring or autumn 

equinox). That is why a day and a night last for six 

months at the poles.  

 Then I continued my experiment with the mag-

nets. The point is that a man has energy centers, or 

chakras generating energy. The higher in the human 

body an energy center is located, the higher the power 

and frequency of the energy generated by the center in 

question are. It appears that planets, stars and other ob-

jects generating their energy through rotation have en-

ergy centers, or chakras, of their own. Then, the energy 

generated by the Earth, or the Sun, by its energy cen-

ters, or chakras, differs in terms of its power and fre-

quency of vibrations. The power of the energy of the 

Sun (as well as the energy of the Earth) is different 

on different areas of its surface.  

 A very smooth surface is required for this experi-

ment. I put a large magnet in the center of the table and 

fixed it in its place. I supposed that the magnet must 

have a different force of attraction and repulsion at dif-

ferent areas of its surface. This would mean that a 

smaller magnet applied to different areas of the surface 

of the large central magnet must be thrown away to dif-

ferent distances. I brought the smaller magnet with its 

repulsing side against the large magnet, in spite of their 

resistance, and let it go. Once released, the smaller 

magnet would be thrown by the magnetic force of the 

large magnet to a certain distance (about six centime-

ters), which I recorded with a marker. With every fol-

lowing time, I moved the smaller magnet along the sur-

face of the large magnet. As a result of the experiment, 

I found two areas on the surface of the large magnet. 

One point of the surface of the large magnet would push 

the smaller magnet to the maximum distance. I rec-

orded the place with a marker and designated it with a 

ñ+ò symbol. The second place, from which the smaller 

magnet would be pushed to the minimum distance, was 

found on the other side, which I marked with a ñ-ñ sym-

bol. Anyone can hold this simple and visual experi-

ment.  
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Fig. 8. Smaller magnets located around the central magnet 

 

 ò...and that the sun is but one of the myriad mag-

nets disseminated through space ð a reflector ð as 

General Pleasonton has it. That the sun has no more 

heat in it than the moon or the space-crowding host of 

sparkling stars. That there is no gravitation in the New-

tonian sense, but only magnetic attraction and repul-

sion; and that it is by their magnetism that the planets 

of the solar system have their motions regulated in their 

respective orbits by the still more powerful magnetism 

of the sun, not by their weight or gravitation.ò [1, p. 

395].  

 The farther the matter from the center of the ro-

tating sphere, the longer it takes for it to make a single 

revolution. A daily revolution of the solar sphere space 

at the distance of 150 million kilometers from the cen-

ter of the sphere (the Sun), where the center of the 

sphere is situated ï this is where the Earth is situated ï 

is made in 365 terrestrial days. Venus is 108 million 

kilometers away from the Sun. A daily revolution of the 

solar sphere at the place, where Venus is situated, is 

made in 225 terrestrial days. Mars is at the average dis-

tance of about 226 million kilometers from the Sun. A 

daily revolution of the solar sphere at the place, where 

Mars is situated, is made in 687 terrestrial days.  

 The Sun is rotating much faster than the space of 

the solar sphere, where the Earth is situated. And the 

point on the surface of the Sun, from where energy 

comes to the Earth, takes its position relative to the 

Earth again (one daily revolution of the Sun), which co-

incides with one annual passage of the Earth along its 

orbit. Or, more precisely, the daily revolution of the 

Sun makes the planets alternately get farther from the 

Sun and closer to it, i.e., make their annual revolutions. 

 
Fig. 9. Variation of the distance between the Earth and the Sun, as well as variation of inclination angle of the 

Earth, with energy coming to the Earth from different areas of circumference of the Sun. 

 

 ñ- Isis, our mother earth. See what Hermes, the 

thrice-great master, says of her: "Her father is the sun, 

her mother is the moon." It attracts and caresses, and 

then repulses her by a projectile powerò [1, p. 681]. 
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 The daily rotation of the central object creates 

and sets annual orbits for all of its peripheral objects. 

Annual orbits of peripheral objects look like figures of 

eight (ñ8ò). 

 

 
Fig. 10. Annual orbit of the Earth 

 

 The electric axis of the terrestrial sphere is per-

pendicular to the electric axis of the solar sphere. The 

electric axis of any peripheral object of any sphere at 

any point of space on its orbit is virtually perpendicular 

to the electric axis of the central object of the sphere. 

The same is also true for magnetic axes. Why is it vir-

tually perpendicular? Consider the Earth as an example. 

The Earthôs magnetic and electric axes are technically 

not quite perpendicular to the Sunôs electric and mag-

netic axes (there being a small play). This small vari-

ance in perpendicularity of electric and magnetic axes 

of the Earth and the Sun is caused by rotation of the 

Earth. With every daily revolution of the Earth, the lat-

terôs electric (and accordingly, magnetic) axis deviates 

from the right angle created by electric and magnetic 

axes of energies of the Sun and the Earth, going in one 

direction or the other. The full coincidence of perpen-

dicularity of magnetic and electric axes of the Earth and 

the Sun occurs twice in a terrestrial day, when the lines 

of the Earthôs equator and ecliptic coincide. 

ñThe Sun is the heart of the Solar World (Sys-

tem) and its brain is hidden behind the (visible) Sun. 

From thence, sensation is radiated into every nerve-

centre of the great body, and the waves of the life-es-

sence flow into each artery and vein. . . . The planets 

are its limbs and pulses. . . .ò (Commentary.) 

It was stated elsewhere (in the Theosophist) that 

Occult philosophy denies that the Sun is a globe in com-

bustion, but defines it simply as a world, a glowing 

sphere, the real Sun being hidden behind, and the visi-

ble being only its reflection, its shell. The Nasmyth wil-

low leaves, mistaken by Sir J. Herschell for ñSolar in-

habitants,ò are the reservoirs of solar vital energy, 

ñthe vital electricity that feeds the whole system. . . . . 

The Sun in abscondito being thus the storehouse of our 

little Kosmos, self-generating its vital fluid, and ever 

receiving as much as it gives out,ò and the visible Sun 

only a window cut into the real Solar palace and pres-

ence, which reflects, however, faithfully the interior 

work. 

Thus, there is a regular circulation of the vital 

fluid throughout our system, of which the Sun is the 

heart ð the same as the circulation of the blood in the 

human body ð during the manvantaric solar period, or 

life; the Sun contracting as rhythmically at every return 

of it, as the human heart does. Only, instead of perform-

ing the round in a second or so, it takes the solar blood 

ten of its years, and a whole year to pass through its au-

ricles and ventricles before it washes the lungsand 

passes thence to the great veins and arteries of the sys-

tem. 

This, Science will not deny, since Astronomy 

knows of the fixed cycle of eleven years when the num-

ber of solar spots increases, which is due to the con-

traction of the Solar heart. The universe (our world in 

this case) breathes, just as man and every living crea-

ture, plant, and even mineral does upon the earth; and 

as our globe itself breathes every twenty-four hours. [3, 

p. 695]. 

 

 


