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ɽɺʈʆʇɽʁʉʂʀ ʂʆʈɽʅʀ ʅɸ ʆɹʈɸɿʆɺɸʅʀɽʊʆ ʇʆ 

ʌʀɿʀʂɸ ɺ ʉʋ Ăʉɺ.ʂʃʀʄɽʅʊ ʆʍʈʀɼʉʂʀñ 
 

ʀʚʘʥ ʃʘʣʦʚ ï ʉʋ Ăʉʚ. ʂʣ.ʆʭʨʠʜʩʢʠñ ï ʌʠʟʠʯʝʩʢʠ ʬʘʢʫʣʪʝʪ 

 
1. ʋʚʦʜ 
ʇʨʝʧʦʜʘʚʘʥʝ ʠ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦ ʬʠʟʠʢʘ ʚ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ 

ʩʝ ʨʘʟʚʠʚʘʪ ʦʪ ʦʩʥʦʚʘʚʘʥʝʪʦ ʥʘ ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʪʦ ʦʪʜʝʣʝʥʠʝ ʧʨʠ ɺʠʩʰʝʪʦ 

ʫʯʠʣʠʱʝ ʚ ʉʦʬʠʷ (1889 ʛʦʜ.). ʆʪ ʪʦʛʘʚʘ ʙ̡ ʣʛʘʨʩʢʘʪʘ ʬʠʟʠʢʘ ʩʣʝʜʚʘ ʥʘʮʠʦʥʘʣʥʘʪʘ 

ʠʜʝʷ ʜʘ ʜʦʛʦʥʠ Ăʨʘʟʚʠʪʠʪʝ ʥʘʨʦʜʠñ ʠ ʜʘ ʚ̡ ʨʚʠ ʚ ʢʨʘʢ ʩʲʩ ʩʚʝʪʦʚʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʟʘ 

ʥʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ. ʇʦʯʪʠ ʜʦ ʩʨʝʜʘʪʘ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ ʚʦʜʝʱʘ ʨʦʣ ̫ ʠʤʘʪ 

ʝʚʨʦʧʝʡʩʢʠʪʝ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʚ 

ʝʚʨʦʧʝʡʩʢʠʪʝ ʩʪʨʘʥʠ. ɺ ʧʝʨʠʦʜʘ ʩʣʝʜ ɺʪʦʨʘʪʘ ʩʚʝʪʦʚʥʘ ʚʦʡʥʘ ʥʘʨʝʜ ʩ ʝʚʨʦʧʝʡʩʢʠʪʝ 

ʮʝʥʪʨʦʚʝ ʩʝ ʧʦ̫ ʚʠʭʘ ʣʠʜʝʨʠ ï ʫʥʠʚʝʨʩʠʪʝʪʠ ʠ ʥʘʫʯʥʠ ʮʝʥʪʨʦʚʝ ʚ ʉɸʑ, ʗʧʦʥʠʷ ʠ 

ʜʨʫʛʠ. ʅʦ ʚʨʲʟʢʠʪʝ ʥʘ ʙ̡ ʣʛʘʨʩʢʘʪʘ ʬʠʟʠʢʘ ʦʩʪʘʚʘʪ ʥʘʡ-ʠʥʪʝʥʟʠʚʥʠ ʩ ʝʚʨʦʧʝʡʩʢʠʪʝ 

ʩʪʨʘʥʠ, ʦʪʢʲʜʝʪʦ ʩʘ ʢʦʨʝʥʠʪʝ ʥʘ ʙ̡ ʣʛʘʨʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, (ʥʝ ʩʘʤʦ ʧʦ ʬʠʟʠʢʘ). 

ɺʨʝʤʝʪʦ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʬʠʟʠʢʘʪʘ ʚ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʝ 

ʟʘʙʝʣʝʞʠʪʝʣʥʦ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʘʤʘʪʘ ʥʘʫʢʘ ʬʠʟʠʢʘ ʠ ʟʘ ʥʝʡʥʘʪʘ ʨʦʣ ̫ʚ ʯʦʚʝʢhʦʪʦ 

ʧʦʟʥʘʥʠʝ ʠ ʚ ʯʦʚʝʢhʦʪʦ ʦʙʝɦʩʪʚʦ. ʇʨʝʣʦʤʝʥ ʤʦʤʝʥʪ ʚ ʠʩʪʦʨʠʷʪʘ ʥʘ ʬʠʟʠʢʘʪʘ 

ʧʨʝʜʩʪʘʚʣʚ̫ʘ ʧʨʝʭʦʜʲʪ ʦʪ ʟʘʚ̡ ʨʰʝʥʘʪʘ ʥʘʫʯʥʘ ʩʠʩʪʝʤʘ ʥʘ ʢʣʘʩʠʯʝʩʢʘʪʘ ʬʠʟʠʢʘ 

ʢʲʤ ʢʚʘʥʪʦʚʘʪʘ ʬʠʟʠʢʘ. ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ ʘʪʦʤʥʘʪʘ ʬʠʟʠʢʘ, ʪʝʦʨʠʷʪʘ ʥʘ 

ʦʪʥʦʩʠʪʝʣʥʦʩʪʪʘ ʠ ʥʘʩʪʲʧʚʘʘɦʪʘ ʢʚʘʥʪʦʚʘ ʪʝʦʨʠʷ ʧʨʦʤʝʥʠʭʘ ʨʝʚʦʣʶʮʠʦʥʥʦ 

ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʬʠʟʠʢʘʪʘ ʠ ʧʨʝʜʘʜʦʭʘ ʥʦʚ ʩʤʠʩʲʣ ʥʘ ʥʝʡʥʠʪʝ ʧʦʥʷʪʠʷ ʠ ʟʘʢʦʥʠ. 

ʊʝʦʨʝʪʠʯʥʠʪʝ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʤʝʪʦʜʠ ʥʘ ʬʠʟʠʢʘʪʘ ʥʘʚʣʟ̫ʦʭʘ ʤʦʱʥʦ ʚ ʜʨʫʛʠʪʝ 

ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ï ʭʠʤʠʷ, ʙʠʦʣʦʛʠʷ, ʛʝʦʣʦʛʠʷ ï ʠ ʩʲʩʪʘʚ̫ ʪ ʯʘʩʪ ʦʪ ʪ̫ ʭʥʘʪʘ ʥʘʫʯʥʘ 

ʙʘʟʘ. ʉʘʤʘʪʘ ʬʠʣʦʩʦʬʠʷ ʥʘ ʝʩʪʝʩʪʚʦʟʥʘʥʠʝʪʦ ʩʝʛʘ ʠʟʛʣʝʞʜʘ ʩʚ̡ʩʝʤ ʨʘʟʣʠʯʥʘ, 

ʩʨʘʚʥʝʥʘ ʩ ʥʘʯʘʣʦʪʦ ʥʘ 20-ʪʠ ʚʝʢ. 

ʉʲʩ ʩʚʦʠʪʝ ʦʪʢʨʠʪʠʷ ʬʠʟʠʢʘʪʘ ʧʨʦʤʝʥʠ ʪʝʭʥʠʯʝʩʢʘʪʘ ʙʘʟʘ ʥʘ ʩʲʚʨʝʤʝʥ- 

ʥʘʪʘ ʮʠʚʠʣʠʟʘʮʠʷ ʠ ʪʦʚʘ ʤʦʞʝʤ ʥʘʡ-ʩʠʣʥʦ ʜʘ ʧʦʯʫʚʩʪʚʘʤʝ ʚ ʝʥʝʨʛʝʪʠʢʘʪʘ, ʚ 

ʦʧʪʠʢʘʪʘ ʠ ʢʦʤʫʥʠʢʘʮʠʠʪʝ (ʣʘʟʝʨʠʪʝ), ʚ ʝʣʝʤʝʥʪʥʘʪʘ ʙʘʟʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ 

ʢʦʤʧʁʪʨʠ, ʚ̡ ʚ ʚʦʝʥʥʘʪʘ ʪʝʭʥʠʢʘ ʠ ʜʨ. ʊʝʟʠ ʧʨʦʤʝʥʠ ʩʝ ʠʟʚ̡ ʨʚhʘʪ ʩʲʩ ʟʘʙ̡ʨʟʘʥ 

ʨʠʪʲʤ, ʥʝʚʠʞʜʘʥ ʚ ʯʦʚʝʢhʘʪʘ ʠʩʪʦʨʠʷ, ʥʷʢʦʣʢʦ ʧʲʪʠ ʚ ʞʠʚʦʪʘ ʥʘ ʝʜʥʦ ʧʦʢʦʣʝʥʠʝ. 

ɺʩʠʯʢʦ ʪʦʚʘ ʝ ʯʘʩʪ ʦʪ ʦʙʘɦʪʘ ʢʘʨʪʠʥʘ ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʧʨʝʜ 

ʬʠʟʠʮʠʪʝ. ʈʘʟʙʠʨʘ ʩʝ, ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʬʠʟʠʢʘʪʘ ʥʝ ʝ ʦʪʢʲʩʥʘʪʦ ʦʪ ʧʨʦʤʝʥʠʪʝ ʠ 

ʩʦʮʠʘʣʥʠʪʝ ʩʪ̡ʨʝʩʝʥʠʷ ʚ ʙ̡ ʣʛʘʨʩʢʦʪʦ ʦʙʝɦʩʪʚʦ, ʚ ɽʚʨʦʧʘ ʠ ʚ ʩʚʝʪʘ. ɿʘʪʦʚʘ ʠ 

ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʜʦʢʣʘʜʘ ʩʣʝʜʚʘ ʧʝʨʠʦʜʠʟʘʮʠʷ, ʦʧʨʝʜʝʣʝʥʘ ʦʪ ʙ̡ ʣʛʘʨʩʢʘʪʘ ʠʩʪʦʨʠʷ, 

ʘ ʠʤʝʥʥʦ: 

Å ʅʘʯʘʣʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʥʘ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʥʘ ʌʠʟʠʢʦ- 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ (ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʜʦ ʢʨʘʷ ʥʘ ʇʲʨʚʘʪʘ ʩʚʝʪʦʚʥʘ 

ʚʦʡʥʘ); 

Å ʇʝʨʠʦʜʘ ʤʝʞʜʫ ʜʚʝʪʝ ʩʚʝʪʦʚʥʠ ʚʦʡʥʠ, ʦʟʥʘʤʝʥʫʚʘʥ ʚ̡ ʚ ʬʠʟʠʢʘʪʘ  ʩʲʩ 

ʟʥʘʯʠʤʠ ʦʪʢʨʠʪʠʷ, ʚʢʣ. ʚ ʙ̡ ʣʛʘʨʩʢʘʪʘ ʬʠʟʠʢʘ; 

Å ɺʨʝʤʝʪʦ ʥʘ ʩʦʮʠʘʣʠʟʤʘ, ʩʚ̡ʨʟʘʥʦ ʩ ʥʘʨʘʩʥʘʣ ʠʥʪʝʨʝʩ ʢʲʤ ʧʨʠʨʦʜʥʠʪʝ 



 

  

 

 

 

ʥʘʫʢʠ ʠ ʩ ʧʨʦʙʣʝʤʠʪʝ, ʧʦʨʦʜʝʥʠ ʦʪ ʩʪʫʜʝʥʘʪʘ ʚʦʡʥʘ ʠ ʦʪ ʥʝʦʙʭʦʜʠʤʘʪʘ 

ʤʝʞʜʫʥʘʨʦʜʥʘ ʠʥʪʝʛʨʘʮʠʷ; 

Å ɺʨʝʤʝʪʦ ʥʘ ʧʨʦʤʝʥʠʪʝ (ʦʪ 1989 ʛʦʜ.), ʧʨʝʜʦʩʪʘʚ̫ ʱʦ ʥʦʚʠ ʚ̡ʟʤʦʞʥʦʩʪʠ ʠ 

ʧʦʩʪʘʚʠʣʦ ʥʦʚʠ ʧʨʦʙʣʝʤʠ ʧʨʝʜ ʢʦʣʝʛʠʷʪʘ ʥʘ ʬʠʟʠʮʠʪʝ. 

2. ʅʘʯʘʣʦʪʦ. ʍʫʤʙʦʣʜʪʦʚʠʷʪ ʤʦʜʝʣ (1889-1920) 

ʇʲʨʚʠʷʪ ʢʫʨʩ ʧʦ ʬʠʟʠʢʘ ʝ ʯʝʪʝʥ ʧʨʝʟ ʫʯʝʙʥʘʪʘ 1889/90 ʛʦʜʠʥʘ ʦʪ ɽʤʘʥʫʠʣ 

ʀʚʘʥʦʚ, ʟʘʚ̡ ʨʰʠʣ ʤʘʪʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ ʚ ʄʶʥʭʝʥʩʢʘʪʘ ʧʦʣʠʪʝʭʥʠʢʘ, ʨʝʜʦʚʝʥ 

ʧʨʦʬʝʩʦʨ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʦʪ 1889 ʛʦʜ. ɼʦ 1920 ʛʦʜ., ʩʲʝɦʩʪʚʫʚʘ ʝʜʠʥʥʘ ʩʧʝʮʠʘʣʥʦʩʪ 

Ăʤʘʪʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘñ ʚ ʦʪʢʨʠʪʦʪʦ ʧʨʝʟ ʩʲʘɦʪʘ 1889 ʛʦʜʠʥʘ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦ 

ʦʪʜʝʣʝʥʠʝ (ʩʧʦʨʝʜ ʟʘʢʦʥʘ ʟʘ ɺʠʩʰʝʪʦ ʫʯʠʣʠʱʝ ʦʪ 1894 ʛʦʜʠʥʘ ï ʌʠʟʠʢʦ- 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʬʘʢʫʣʪʝʪ ï ʌʄʌ). 

ɽʜʠʥʝʥ ʝ ʠ ʝʚʨʦʧʝʡʩʢʠʷʪ ʤʦʜʝʣ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʩʣʝʜʚʘʥ ʦʪ ʩʘʤʦʪʦ 

ʥʘʯʘʣʦ ʦʪ ʬʠʟʠʮʠ ʠ ʤʘʪʝʤʘʪʠʮʠ ï ʍʫʤʙʦʣʜʪʦʚʠʷ ʫʥʠʚʝʨʩʠʪʝʪ, ʚ ʢʦʡʪʦ ʥʘʨʝʜ ʩ 

ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʩʝ ʠʟʚ̡ ʨʚhʘʪ ʠ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʀʤʝʥʥʦ ʪʘʟʠ ʢʦʤʙʠʥʘʮʠʷ ʥʘ 

ʥʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʩʝ ʩʤʪ̫ʘ ʠ ʜʦʩʝʛʘ ʟʘ ʥʘʡ-ʫʩʧʝʰʥʘ ʠ ʝʬʝʢʪʠʚʥʘ ʟʘ ʢʘʯʝʩʪʚʝʥʦ 

ʦʙʫʯʝʥʠʝ ʥʘ ʚʠʩʦʢʦʢʚʘʣʠʬʠʮʠʨʘʥʠ ʩʧʝʮʠʘʣʠʩʪʠ. 

ʆʪ ʩʣʝʜʚʘʘɦʪʘ 1890/91 ʫʯʝʙʥʘ ʛʦʜʠʥʘ ʟʘ ʧʨʝʧʦʜʘʚʘʪʝʣ ʧʦ ʬʠʟʠʢʘ ʠ 

ʬʠʟʠʯʝʩʢʠ ʫʧʨʘʞʥʝʥʠʷ (ʦʯʝʚʠʜʥʦ ʣʘʙʦʨʘʪʦʨʥʠ) ʝ ʥʘʟʥʘʯʝʥ ʇʦʨʬʠʨʠʡ ʀʚ. 

ɹʘʭʤʝʪʠʝʚ, ʢʦʡʪʦ ʦʪ 1895 ï 1907 ʛʦʜ. ʝ ʨʝʜʦʚʝʥ ʧʨʦʬʝʩʦʨ ʚ̡ ʚ ʌʄʌ ʠ ʨʢ̡ʦʚʦʜʠʪʝʣ 

ʥʘ ʢʘʪʝʜʨʘʪʘ ʧʦ ʬʠʟʠʢʘ. ʈʫʩʥʘʢ ʧʦ ʧʨʦʠʟʭʦʜ, ʟʘʚ̡ ʨʰʠʣ ʋʥʠʚʝʨʩʠʪʝʪʘ ʚ ʎʶʨʠʭ ʠ 

ʯʘʩʪʝʥ ʜʦʮʝʥʪ ʚ ʥʝʛʦ, ʪʦʡ ʠʜʚʘ ʚ ʉʋ ʢʘʪʦ ʘʚʪʦʨ ʥʘ ʦʢʦʣʦ 20 ʥʘʫʯʥʠ ʩʪʘʪʠʠ ʧʦ 

ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʤʘʛʥʝʪʠʟʤʘ ʠ ʪʝʨʤʦʝʣʝʢʪʨʠʯʝʩʪʚʦʪʦ, ʟʝʤʥʠ ʪʦʢʦʚʝ ʠ ʜʦʨʠ ʩ ʠʜʝʠ 

ʟʘ ʧʨʝʜʘʚʘʥʝ ʥʘ ʦʙʨʘʟʠ ʧʦ ʝʣʝʢʪʨʦʥʝʥ ʧʪ̡. ɹʘʭʤʝʪʠʝʚ ʠʤʘ ʩʝʨʠʦʟʥʠ ʠʥʪʝʨʝʩʠ ʚ 

ʙʠʦʣʦʛʠʷʪʘ ʠ ʩʝ ʩʤʪ̫ʘ ʟʘ ʦʪʢʨʠʚʘʪʝʣ ʥʘ ʚ̫ʣʝʥʠʝʪʦ Ăʘʥʘʙʠʦʟʘ ʧʨʠ ʚʠʩʰʠʪʝ 

ʦʨʛʘʥʠʟʤʠñ (ʥʘʤʘʣʝʥʘ ʙʠʦʣʦʛʠʯʥʘ ʘʢʪʠʚʥʦʩʪ ʧʨʠ ʥʠʩʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʩ 

ʚ̡ʟʤʦʞʥʦʩʪʠ ʟʘ ʚ̡ ʟʩʪʘʥʦʚ̫ʚʘʥʝ). ʊʦʡ ʝ ʠʥʪʝʨʝʩʝʥ ʣʝʢʪʦʨ ʠ ʛʦʨʝʱ ʧʨʠʚ̡ ʨʞʝʥʠʢ ʥʘ 

ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʚ ʣʘʙʦʨʘʪʦʨʠ̫ʪʘ. ɿʘ ʪʘʟʠ ʮʝʣ ʧʦʜ ʥʝʛʦʚʦ ʨʢ̡ʦʚʦʜʩʪʚʦ 

ʩʪʫʜʝʥʪʠʪʝ ʠʟʨʘʙʦʪʚʘʪ ʣʘʙʦʨʘʪʦʨʥʠ ʫʨʝʜʠ, ʘ ʌʄʆ ʫʯʘʩʪʚʘ ʩ 43 ʬʠʟʠʯʝʩʢʠ ʫʨʝʜʘ ʚ 

ʇʲʨʚʦʪʦ ʇʣʦʚʜʠʚʩʢʦ ʠʟʣʦʞʝʥʠʝ (1892). ʅʦ ʛʣʘʚʥʘʪʘ ʟʘʩʣʫʛʘ ʥʘ ɹʘʭʤʝʪʠʝʚ ʝ 

ʩʲʯʝʪʘʚʘʥʝʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʩ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʢʲʤ ʢʦʝʪʦ ʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ 

ʥʘʩʦʯʚʘ ʠ ʩʪʫʜʝʥʪʠʪʝ. ɹʘʭʤʝʪʠʝʚ ʚ ʝʚʨʦʧʝʡʩʢʠ ʫʯʝʥ, ʤʘʢʘʨ ʩ ʧʨʝʢʘʣʝʥʦ ʨʘʟʥʦʨʦʜʥʘ 

ʪʝʤʘʪʠʢʘ, ʢʦʡʪʦ ʩʝ ʩʪʨʝʤʠ ʜʘ ʧʦʩʪʘʚʠ ʠ ʬʠʟʠʢʘʪʘ ʚ ʉʋ ʥʘ ʝʚʨʦʧʝʡʩʢʠʷ ʧʲʪ. 

ʇʲʨʚʠʷʪ ʧʨʦʬʝʩʦʨ ʧʦ ʘʩʪʨʦʥʦʤʠʷ ʚ̡ ʚ ʌʄʌ ʝ ʄʘʨʠʥ ɹʲʯʝʚʘʨʦʚ, 

ʚ̡ ʟʧʠʪʘʥʠʢ ʥʘ ʌʄʌ ʚ ʄʦʩʢʦʚʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ. ʉ ʥʝʛʦʚʠʪʝ ʫʩʠʣʠʷ ʧʨʝʟ 1894 ʛʦʜ. 

ʩʝ ʦʪʢʨʠʚʘʪ ɸʩʪʨʦʥʦʤʠʯʝʩʢʘʪʘ ʦʙʩʝʨʚʘʪʦʨʠʷ ʩ ʧʲʨʚʘʪʘ ʩʛʨʘʜʘ (ʥʘ ʜʦʩʝʛʘʰʥʦʪʦ ʡ 

ʤʷʩʪʦ), ʩʪʨʦʝʥʘ ʩʧʝʮʠʘʣʥʦ ʟʘ ʋʥʠʚʝʨʩʠʪʝʪʘ. ʉʣʝʜ ʪʝʣʝʩʢʦʧʘ ʥʘ ʇ.ɹʝʨʦʥ ʩʝ ʜʦʩʪʘʚ̫ ʪ 

ʠ ʧʦ-ʤʦʜʝʨʥʠ ʪʝʣʝʩʢʦʧʠ ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʦʙʩʝʨʚʘʪʦʨʠʷʪʘ. ʈʘʙʦʪʘʪʘ ʥʘ ɹʘʭʤʝʪʠʝʚ ʠ 

ʄ. ɹʲʯʝʚʘʨʦʚ ʝ ʚʠʩʦʢʦ ʦʮʝʥʝʥʘ ʚ ʛʦʜʠʰʥʠʷ ʜʦʢʣʘʜ ʟʘ 1893 ʛʦʜ. ʥʘ ʈʝʢʪʦʨʘ ɽʤ. 

ʀʚʘʥʦʚ. 

ɺʲʚ ʚʨʝʤʝʪʦ ʜʦ 1907 ʛʦʜ. ʩʝ ʥʘʙʣʁʜʘʚʘ ʝʜʥʦ ʚ̡ ʟʭʦʜʷʱʦ ʨʘʟʚʠʪʠʝ ʥʘ 

ʥʘʫʯʥʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʠʪʝ ʦʙʣʘʩʪʠ ʠ ʢʘʪʝʜʨʠ, ʘ ʧʨʝʟ 1897 ʛʦʜ. ʩʝ ʦʙʦʩʦʙ̫ʚʘʪ ʠ 

ʠʥʩʪʠʪʫʪʠ ʢʲʤ ʌʄʌ ʧʨʝʜʠ ʚʩʠʯʢʦ ʩ ʥʘʫʯʥʠ ʬʫʥʢʮʠʠ. ʌʠʟʠʯʝʩʢʠʷʪ ʠʥʩʪʠʪʫʪ 

ʦʙʭʚʘʱʘ ʣʘʙʦʨʘʪʦʨʠʠʪʝ ʧʦ ʬʠʟʠʢʘ ʠ ʤʝʪʝʦʨʦʣʦʛʠʷ ʠ ɸʩʪʨʦʥʦʤʠʯʝʩʢʘʪʘ ʦʙʩʝʨ- 



 

  

 

 

 

ʚʘʪʦʨʠʷ. ʂʲʤ ʧʦ-ʰʠʨʦʢʘ ʘʫʜʠʪʦʨʠʷ ʝ ʥʘʩʦʯʝʥʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ʦʩʥʦʚʘʥʦʪʦ ʧʨʝʟ 1898 

ʛʦʜ. ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʜʨʫʞʝʩʪʚʦ, ʦʩʥʦʚʥʠʪʝ ʜʝʡʮʠ ʥʘ ʢʦʝʪʦ ʩʘ ʬʠʟʠʮʠ ʠ 

ʤʘʪʝʤʘʪʠʮʠ ʦʪ ʉʋ. 

ɺ ʥʘʯʘʣʦʪʦ ʥʘ 1907 ʛʦʜ. ʧʨʠ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʅʘʨʦʜʥʠʷ ʪʝʘʪʲʨ ʢʥʷʟ 

ʌʝʨʜʠʥʘʥʜ ʝ ʦʩʚʠʨʢʘʥ ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʥʘ ʉʋ. ʑʝ ʩʧʦʤʝʥʝʤ ʣʶʙʦʧʠʪʥʠʷʪ ʬʘʢʪ, ʯʝ 

ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʌʄʌ ʧʦʣʫʯʘʚʘʪ ʙʠʣʝʪʠ ʟʘ ʦʪʢʨʠʚʘʥʝʪʦ, ʥʦ ʛʠ ʚʨʲʘɦʪ ʥʘ 

ʨʘʟʧʦʨʝʜʠʪʝʣʥʘʪʘ ʢʦʤʠʩʠʷ ʚ ʟʥʘʢ ʥʘ ʩʦʣʠʜʘʨʥʦʩʪ ʩʲʩ ʩʚʦʠ ʢʦʣʝʛʠ ʠ ʩ ʥʝʧʦʢʘʥʝʥʠ 

ʧʨʦʬʝʩʦʨʠ. ʆʩʚʠʨʢʚʘʥʝʪʦ ʩʣʘʛʘ ʥʘʯʘʣʦʪʦ ʥʘ ʪ.ʥʘʨ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʘ ʢʨʠʟʘ, ʧʨʠ 

ʢʦ̫ʪʦ ʋʥʠʚʝʨʩʠʪʝʪʲʪ ʝ ʟʘʪʚʦʨʝʥ ʟʘ ʦʢʦʣʦ ʝʜʥʘ ʛʦʜʠʥʘ, ʘ ʚʩʠʯʢʠ ʧʨʦʬʝʩʦʨʠ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʩʘ ʫʚʦʣʥʝʥʠ ʧʦ ʨʝʰʝʥʠʝ ʥʘ ʧʨʘʚʠʪʝʣʩʪʚʦʪʦ. ʂʨʠʟʘʪʘ ʧʦʩʪʘʚ̫  

ʋʥʠʚʝʨʩʠʪʝʪʘ ʚ ʮʝʥʪʲʨʘ ʥʘ ʦʙʝɦʩʪʚʝʥʦʪʦ ʚʥʠʤʘʥʠʝ, ʢʘʪʦ ʤʷʩʪʦ, ʢʲʜʝʪʦ ʩʝ ʛʨʘʜʷʪ 

ʠ ʜʝʤʦʢʨʘʪʠʯʥʠʪʝ ʪʨʘʜʠʮʠʠ. ʇʨʘʚʠʪʝʣʩʪʚʦʪʦ ʧʦʣʘʛʘ ʫʩʠʣʠʷ ʜʘ ʩʟ̡ʜʘʜʝ ʥʦʚ 

ʫʥʠʚʝʨʩʠʪʝʪ,ʥʘʨʝʯʝʥ Ăɸʧʦʩʪʦʣʦʚñ ʧʦ ʠʤʝʪʦ ʥʘ ʤʠʥʠʩʪʲʨʘ ʥʘ ʧʨʦʩʚʝʱʝʥʠʝʪʦ, ʩ 

ʥʦʚʠ ʧʨʦʬʝʩʦʨʠ. ʇʨʠ ʪʦʚʘ ʬʠʟʠʢʘʪʘ ʧʦʥʘʩʷ ʩʝʨʠʦʟʝʥ ʫʜʘʨ ʟʘʨʘʜʠ ʘʢʪʠʚʥʘʪʘ 

ʧʦʟʠʮʠʷ ʥʘ ʇ. ɹʘʭʤʝʪʠʝʚ, ʢʦʡʪʦ ʧʦʜʧʦʤʘʛʘ ʫʩʠʣʠʷʪʘ ʥʘ ʫʧʨʘʚʣʚ̫ʘʱʠʪʝ ʜʘ ʥʘʤʝʨʷʪ 

ʥʦʚʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ. ʉʣʝʜ ʧʨʦʚʘʣʘ ʥʘ Ăɸʧʦʩʪʦʣʦʚʠʷñ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʩʤʷʥʘʪʘ ʥʘ 

ʧʨʘʚʠʪʝʣʩʪʚʦʪʦ ɹʘʭʤʝʪʠʝʚ ʝ ʫʚʦʣʥʝʥ ʟʘʚʠʥʘʛʠ ʦʪ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʜʦ 

1909 ʛʦʜ. ʥʷʤʘ ʨʝʜʦʚʝʥ ʧʨʝʧʦʜʘʚʘʪʝʣ ʧʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʬʠʟʠʢʘ. 

ʉʝʨʠʦʟʥʠ ʧʨʝʯʢʠ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʩʪʘʚ̫ ʪ ʚʦʡʥʠʪʝ 

ʦʪ 1912 ï 1918 ʛʦʜ. ʇʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʩʘ ʤʦʙʠʣʠʟʠʨʘʥʠ (ʇ. ʇʝʥʯʝʚ, ɸʣ. 

ʍʨʠʩʪʦʚ). ʂ. ʇʦʧʦʚ ʟʘʱʠʪʘʚʘ ʜʠʩʝʨʪʘʮʠʷ ʚ ʉʦʨʙʦʥʘʪʘ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʩʝʧʪʝʤʚʨʠ 

1912 ʛʦʜ. ʠ ʚʝʜʥʘʛʘ ʩʝ ʚʨʲʱʘ ʚ ɹʲʣʛʘʨʠʷ ʟʘ ʫʯʘʩʪʠʝ ʚ ɹʘʣʢʘʥʩʢʘʪʘ ʚʦʡʥʘ. 

ʋʯʝʙʥʠʷʪ ʧʨʦʮʝʩ ʝ ʧʨʝʢʲʩʚʘʥ. ʇʨʝʟ 1916 ʛʦʜ. ɻ. ʅʘʜʞʘʢʦʚ ʚʤʝʩʪʦ ʚ ʘʫʜʠʪʦʨʠʠʪʝ 

ʟʘʤʠʥʘʚʘ ʥʘ ʬʨʦʥʪʘ. ʅʦ ʠ ʚ ʪʘʟʠ ʦʙʩʪʘʥʦʚʢʘ ʩʝ ʧʦʣʘʛʘʪ ʫʩʠʣʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 

ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʩʪʨʫʢʪʫʨʠ, ʘ ʦʪ ʝʩʝʥʪʘ ʥʘ 1918 ʛʦʜ. ʟʘʧʦʯʚʘʪ ʟʘʥʷʪʠʷʪʘ ʚ 

ʥʦʚʦʩʟ̡ʜʘʜʝʥʠʷ ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ. ʇʲʨʚʘʪʘ ʣʝʢʮʠʷ ʚ ʥʝʛʦ ʝ ʧʦ ʬʠʟʠʢʘ ï ʬʘʢʪ, 

ʢʦʡʪʦ ʧʦʜʯʝʨʪʘʚʘ ʨʘʟʙʠʨʘʥʝʪʦ ʟʘ ʚʘʞʥʦʩʪʪʘ ʥʘ ʥʘʰʘʪʘ ʥʘʫʢʘ. 

ʆʩʥʦʚʥʘʪʘ ʛʨʫʧʘ ʩʧʝʮʠʘʣʠʩʪʠ, ʢʦʠʪʦ ʌʄʌ ʧʦʜʛʦʪʚ̫ ʧʨʝʟ ʥʘʯʘʣʥʠʪʝ 

ʜʝʩʝʪʠʣʝʪʠʷ, ʩʘ ʫʯʠʪʝʣʠʪʝ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʠ ʤʘʪʝʤʘʪʠʢʘ, ʥʦ ʠ ʫʯʝʥʠ ʠ ʫʥʠʚʝʨ- 

ʩʠʪʝʪʩʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ. 

3. ɻʦʣʝʤʠʪʝ Ăʙ̡ ʣʛʘʨʩʢʠñ ʦʪʢʨʠʪʠʷ ʧʨʝʟ ʩʣʝʜʚʘʱʠʷ ʯʝʪʚ̡ʨʪ ʚʝʢ 

(1920 ï 1944) 

ʇʝʨʠʦʜʲʪ ʤʝʞʜʫ ʜʚʝʪʝ ʩʚʝʪʦʚʥʠ ʚʦʡʥʠ (ʢʦʠʪʦ ʩʲʱʦ ʩʘ ʝʚʨʦʧʝʡʩʢʠ) 

ʟʘʧʦʯʚʘ ʩ ʝʜʥʦ ʤʲʯʠʪʝʣʥʦ ʚ̡ ʟʩʪʘʥʦʚ̫ʚʘʥʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʷ ʞʠʚʦʪ ʩʣʝʜ ʜʚʝʪʝ 

ʥʘʮʠʦʥʘʣʥʠ ʢʘʪʘʩʪʨʦʬʠ. ɾʠʟʥʝʥʦʩʪʪʘ ʥʘ ʙ̡ ʣʛʘʨʩʢʘʪʘ ʥʘʮʠʷ ʧʦ ʪʦʚʘ ʚʨʝʤʝ 

ʧʦʟʚʦʣʚ̫ʘ ʜʘ ʩʝ ʧʨʝʦʜʦʣʝʷʪ ʟʘ ʦʢʦʣʦ ʜʝʩʝʪʠʣʝʪʠʝ ʥʘʡ-ʥʝʛʘʪʠʚʥʠʪʝ ʧʦʩʣʝʜʠʮʠ ʦʪ 

ʚʦʡʥʠʪʝ ʠ ʜʘ ʩʝ ʠʟʣʝʟʝ ʥʘ ʧʲʪ̫  ʥʘ ʩʲʟʠʜʘʥʠʝʪʦ. ɿʘ ʦʢʦʣʦ ʜʚʝ ʜʝʩʝʪʠʣʝʪʠʷ ʉʦʬʠʡʩ- 

ʢʠʷʪ ʫʥʠʚʝʨʩʠʪʝʪ ʜʦʩʪʠʛʘ ʜʦʙʨʦ ʝʚʨʦʧʝʡʩʢʦ ʥʠʚʦ. ɺʩʠʯʢʦ ʪʦʚʘ ʩʝ ʦʪʥʘʩʷ ʠ ʟʘ 

ʬʠʟʠʢʘʪʘ ʚ ʉʋ, ʢʦ̫ʪʦ ʧʨʝʟ 1920 ʛʦʜ. ʩʝ ʦʙʦʩʦʙ̫ʚʘ ʚ ʩʧʝʮʠʘʣʥʦʩʪ, ʦʪʜʝʣʥʘ ʦʪ ʤʘʪʝ- 

ʤʘʪʠʢʘʪʘ. 

ɺʘʞʥʘ ʢʨʘʯʢʘ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʬʠʟʠʢʘʪʘ ʝ ʩʟ̡ʜʘʚʘʥʝʪʦ ʧʨʝʟ 1921 ʛʦʜ. ʥʘ 

ʢʘʪʝʜʨʘ ʤʘʪʝʤʘʪʠʯʥʘ (ʪʝʦʨʝʪʠʯʥʘ) ʬʠʟʠʢʘ ʩ ʧʨʲʚ ʪʠʪʫʣʷʨ ʧʨʦʬ. ɻ. ʄʘʥʝʚ, ʟʘʚ̡ ʨʰʠʣ 

ʌʄʌ ʠ  ʩʧʝʮʠʘʣʠʟʠʨʘʣ ʚ̡ ʚ ʌʨʘʥʮʠʷ. ʊʦʡ ʩʟ̡ʜʘʚʘ ʨʝʜʠʮʘ ʢʫʨʩʦʚʝ (12) ʧʦ 



 

  

 

 

 

ʪʝʦʨʝʪʠʯʥʘ ʬʠʟʠʢʘ ʠ ʥʘʧʠʩʚʘ ʧʲʨʚʠʪʝ ʫʯʝʙʥʠʮʠ ʧʦ ʪʝʟʠ ʢʫʨʩʦʚʝ. ʅʘʫʯʥʘʪʘ ʤʫ 

ʧʨʦʙʣʝʤʘʪʠʢʘ ʝ ʩʚ̡ʨʟʘʥʘ ʩ ʪʝʦʨʠʷ ʥʘ ʛʨʘʚʠʪʘʮʠʷʪʘ, ʤʘʣʢʦ ʚʩʪʨʘʥʠ ʦʪ ʙʫʨʥʦ 

ʨʘʟʚʠʚʘʥʘʪʘ ʚ ʪʦʟʠ ʧʝʨʠʦʜ ʦʙʱʘ ʪʝʦʨʠʷ ʥʘ ʦʪʥʦʩʠʪʝʣʥʦʩʪʪʘ ʥʘ ɸʡʥʱʘʡʥ. ɻ. 

ʄʘʥʝʚ ʝ ɼʝʢʘʥ ʥʘ ʌʄʌ ʠ ʈʝʢʪʦʨ ʥʘ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʨʝʟ 1936/37 ʛʦʜʠʥʘ, ʘ ʧʨʝʟ 

ʩʣʝʜʚʘʘɦʪʘ ʛʦʜʠʥʘ ʟʘ ʥʢ̫ʦʣʢʦ ʤʝʩʝʮʘ ʝ ʤʠʥʠʩʪʲʨ ʥʘ ʥʘʨʦʜʥʦʪʦ ʧʨʦʩʚʝʱʝʥʠʝ. 

ɿʘʨʘʜʠ ʪʦʚʘ ʧʨʝʟ 1944 ʛʦʜʠʥʘ ʝ ʫʚʦʣʥʝʥ ʦʪ ʋʥʠʚʝʨʩʠʪʝʪʘ. ɹʝʟʩʧʦʨʥʘ ʝ, ʦʙʘʯʝ, 

ʥʝʛʦʚʘʪʘ ʨʦʣ ̫ʢʘʪʦ ʩʲʟʜʘʪʝʣ ʥʘ ʢʘʪʝʜʨʘʪʘ ʧʦ ʪʝʦʨʝʪʠʯʥʘ ʬʠʟʠʢʘ. 

ʅʘʡ-ʷʨʢʠʷʪ ʤʘʪʝʤʘʪʠʢ ʠ ʬʠʟʠʢ-ʘʩʪʨʦʥʦʤ, ʢʦʡʪʦ ʧʨʘʚʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʥʝʙʝʩʥʘʪʘ ʤʝʭʘʥʠʢʘ, ʚ̡ ʥʰʥʘʪʘ ʙʘʣʠʩʪʠʢʘ ʠ ʜʨ. (ʦʩʚʝʥ ʯʠʩʪʦ ʤʘʪʝ- 

ʤʘʪʠʯʝʩʢʠ ʪʨʫʜʦʚʝ) ʝ ʘʢʘʜʝʤʠʢ ʂ.ʇʦʧʦʚ. ɿʘʚ̡ ʨʰʠʣ ʝ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʩʧʝʮʠʘʣʠʟʠʨʘʣ ʚ̡ ʚ ʌʨʘʥʮʠʷ ʠ ɻʝʨʤʘʥʠʷ ʠ ʟʘʱʠʪʠʣ ʜʦʢʪʦʨʘʪ ʧʨʠ ʠʟʚʝʩʪʥʠʷ 

ʤʘʪʝʤʘʪʠʢ ʠ ʬʠʟʠʢ ʇʦʘʥʢʘʨʝ. ʂ.ʇʦʧʦʚ ʠʤʘ ʛʦʣʝʤʠ ʟʘʩʣʫʛʠ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʢʘʪʝʜʨʘʪʘ ʧʦ ʘʩʪʨʦʥʦʤʠʷ ʩʣʝʜ ʄ. ɹʲʯʝʚʘʨʦʚ ʠ ʧʨʝʜʠ ʅ. ɹʦʥʝʚ, ʠʟʚ̡ ʨʚhʘ 

ʩʝʨʠʦʟʥʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʥʘʙʣʁʜʝʥʠʷ (ʥʘ ʍʘʣʝʝʚʘʪʘ ʢʦʤʝʪʘ), ʘ ʦʢʦʣʦ 1/3 ʦʪ 

ʥʝʛʦʚʠʪʝ ʪʨʫʜʦʚʝ ʩʘ ʧʦʩʚʝʪʝʥʠ ʥʘ ʘʩʪʨʦʥʦʤʠʪ̫ʘ. ʂ. ʇʦʧʦʚ ʝ ʠʩʪʠʥʩʢʠ ʫʯʝʥ, 

ʦʪʜʘʜʝʥ ʥʘ ʥʘʫʢʘʪʘ ʠ ʥʘ ʢʘʫʟʘʪʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʚ ʥʘʫʢʘʪʘ ʠ ʚ 

ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʧʨʘʚ̫ ʪ ʥʘʫʢʘ. ɿʘʙʝʣʝʞʠʪʝʣʥʦ ʝ, ʯʝ ʥʘ ʧʦʯʪʠ 70 ʛʦʜʠʥʠ ʪʦʡ ʩʝ 

ʟʘʝʤʘ ʩ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʪʝʨʤʦʜʠʥʘʤʠʢʘʪʘ ʥʘ ʥʝʦʙʨʘʪʠʤʠʪʝ ʧʨʦʮʝʩʠ, 

ʟʘ ʢʦʝʪʦ ʧʨʝʟ 1957 ʛʦʜʠʥʘ ʧʦʣʫʯʘʚʘ ʥʘʛʨʘʜʘ ʦʪ ʇʘʨʠʞʢʘʪʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ. 

ʇʨʝʟ 30-ʪʝ ʛʦʜʠʥʠ ʥʘ 20-ʪʠ ʚʝʢ ʚ̡ ʚ ʌʄʌ ʩʘ ʥʘʧʨʘʚʝʥʠ ʜʚʝ ʛʦʣʝʤʠ 

ʦʪʢʨʠʪʠʷ, ʧʨʠʟʥʘʪʠ ʚ ʩʚʝʪʘ ï ʪʝʦʨʠʷʪʘ ʥʘ ʢʨʠʩʪʘʣʥʠʷ ʨʘʩʪʝʞ (ʀʚ. ʉʪʨʘʥʩʢʠ, 

ʈ. ʂʘʠʰʝʚ, ʃ. ʂʨʲʩʪʘʥʦʚ) ʠ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʬʦʪʦʝʣʝʢʪʨʝʪʠʪʝ (ɻ. ʅʘʜʞʘʢʦʚ). 

ʊʝʦʨʠʷʪʘ ʥʘ ʂʦʩʝʣ-ʉʪʨʘʥʩʢʠ ʦʧʠʩʚʘ ʤʝʭʘʥʠʟʤʘ ʠ ʪʝʨʤʦʜʠʥʘʤʠʢʘʪʘ ʥʘ 

ʠʟʨʘʩʪʚʘʥʝʪʦ ʥʘ ʢʨʠʩʪʘʣʥʘ ʬʘʟʘ, ʤʦʣʝʢʫʣʥʦ-ʢʠʥʝʪʠʯʥʠʪʝ ʧʨʦʮʝʩʠ ʠ ʩʢʦʨʦʩʪʪʘ ʥʘ 

ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʢʨʠʩʪʘʣʘ. ʊʘʟʠ ʦʙʱʘ ʪʝʦʨʠʷ ʩʝ ʧʨʠʣʘʛʘ ʦʪ ʃ. ʂʨʲʩʪʘʥʦʚ, 

ʙ̡ ʜʝʱʠʷ ʧʨʝʜʩʝʜʘʪʝʣ ʥʘ ɹɸʅ (1962-68), ʢʲʤ ʧʨʦʮʝʩʠʪʝ ʥʘ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʣʝʜʝʥʠ 

ʢʨʠʩʪʘʣʯʝʪʘ ʦʪ ʚʦʜʥʠ ʧʘʨʠ ʠ ʥʘ ʦʙʣʘʢʦʦʙʨʘʟʫʚʘʥʝʪʦ. ʅʝʩʲʤʥʝʥʦ ʪʘʟʠ ʪʝʦʨʠʷ 

ʧʨʝʜʩʪʘʚʣʚ̫ʘ ʥʘʡ-ʟʥʘʯʠʪʝʣʥʠʷʪ ʧʨʠʥʦʩ ʥʘ ʙ̡ ʣʛʘʨʩʢʘʪʘ ʬʠʟʠʢʦ-ʭʠʤʠʷ ʠ ʬʠʟʠʢʘ 

ʢʲʤ ʩʚʝʪʦʚʥʘʪʘ ʥʘʫʢʘ. 

ɸʢʘʜ. ɻ. ʅʘʞʜʘʢʦʚ ʝ ʘʚʪʦʨ ʥʘ ʦʪʢʨʠʪʠʝ ˉ 1 ʧʦ ʙ̡ ʣʛʘʨʩʢʠʷ ʨʝʛʠʩʪʲʨ 

ï ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʬʦʪʦʝʣʝʢʪʨʝʪʠʪʝ, ʘ ʠʤʝʥʥʦ ʜʲʣʛʦʪʨʘʡʥʘ (ʧʝʨʤʘʥʝʥʪʥʘ) ʧʦʣ-̫ 

ʨʠʟʘʮʠʷ ʥʘ ʜʠʝʣʝʢʪʨʠʮʠ (ʥʘʧʨʠʤʝʨ ʩʷʨʘ) ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʩʚʝʪʣʠʥʘ ʠ ʝʣʝʢʪʨʠʯʝʩʢʦ 

ʧʦʣʝ. ɸʢʘʜ. ʅʘʞʜʘʢʦʚ ʟʘʚ̡ ʨʚhʘ ʌʄʌ ʠ ʦʪ 1921 ʛʦʜ. ʝ ʘʩʠʩʪʝʥʪ ʚ ʢʘʪʝʜʨʘ ʧʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʬʠʟʠʢʘ, ʘ ʧʨʝʟ 1925 ï 26 ʛʦʜ. ʩʧʝʮʠʘʣʠʟʠʨʘ ʚ ʇʘʨʠʞ ʧʨʠ ʇʦʣ 

ʃʘʥʞʚʝʥ. ʆʪʢʨʠʚʘʥʝʪʦ ʥʘ ʬʦʪʦʝʣʝʢʪʨʝʪʠʪʝ ʝ ʨʝʟʫʣʪʘʪ ʠ ʦʪ ʜʦʪʦʛʘʚʘʰʥʠʪʝ ʥʝʛʦʚʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʠʤʘ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʧʨʦʮʝʩʠʪʝ ʥʘ ʢʩʝʨʦʛʨʘʬʠʷʪʘ. ɻ. ʅʘʞʜʘʢʦʚ 

ʧʨʦʤʝʥʷ ʢʫʨʩʘ ʧʦ ʬʠʟʠʢʘ ʠ ʛʦ ʧʨʝʚʨʲʱʘ ʚ ʢʫʨʩ ʧʦ ʦʧʠʪʥʘ ʬʠʟʠʢʘ. ʊʦʡ ʧʦʣʘʛʘ 

ʛʦʣʝʤʠ ʫʩʠʣʠʷ ʟʘ ʤʦʜʝʨʥʠʟʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠʪʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʘ ʦʪ 1937 ʛʦʜ. ʝ ʨʢ̡ʦ- 

ʚʦʜʠʪʝʣ ʥʘ ʢʘʪʝʜʨʘ ʧʦ ʦʧʠʪʥʘ ʬʠʟʠʢʘ. ʅʝʩʧʦʢʦʡʥʘʪʘ ʤʫ ʥʘʪʫʨʘ ʛʦ ʧʦʜʪʠʢʚʘ ʢʲʤ 

ʩʟ̡ʜʘʚʘʥʝʪʦ ʥʘ ʢʦʣʦʢʚʠʫʤ ʧʦ ʦʧʠʪʥʘ ʬʠʟʠʢʘ (ʥʘʫʯʝʥ ʩʝʤʠʥʘʨ) ʢʲʤ ʌʄʌ ʧʨʝʟ 

1941 ʛʦʜ., ʘ ʩʘʤʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ɺʪʦʨʘʪʘ ʩʚʝʪʦʚʥʘ ʚʦʡʥʘ ʤʫ ʧʦʧ- 

ʨʝʯʚʘʪ ʜʘ ʟʘʧʦʯʥʝ ʩʪʨʦʝʞʘ ʥʘ ʥʦʚʘ ʩʛʨʘʜʘ ʥʘ ʬʘʢʫʣʪʝʪʘ. 

ɹʫʨʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʘʪʦʤʥʘʪʘ ʠ ʷʜʨʝʥʘʪʘ ʬʠʟʠʢʘ ʤʝʞʜʫ ʜʚʝʪʝ ʩʚʝʪʦʚʥʠ 

ʚʦʡʥʠ ʜʦʩʪʠʛʘ ʠ ʜʦ ɹʲʣʛʘʨʠʷ, ʢʘʪʦ ʧʲʨʚʘʪʘ ʩʧʝʮʠʘʣʠʩʪʢʘ ʫ ʥʘʩ ʧʦ ʷʜʨʝʥʘ ʬʠʟʠʢʘ ʝ 



 

  

 

 

 

ɽʣʠʩʘʚʝʪʘ ʂʘʨʘʤʠʭʘʡʣʦʚʘ. ʊ̫ ʟʘʚ̡ ʨʚhʘ ʩʧʝʮʠʘʣʥʦʩʪ ʬʠʟʠʢʘ ʠ ʤʘʪʝʤʘʪʠʢʘ ʚ̡ ʚ 

ɺʠʝʥʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʜʲʣʛʠ ʛʦʜʦʥʠ ʨʘʙʦʪʠ ʚ ʪ.ʥʘʨ. ʈʘʜʠʝʚ ʠʥʩʪʠʪʫʪ ʚ̡ ʚ ɺʠʝʥʘ 

ʠ ʚ ʂʝʡʤʙʨʠʜʞ ï ʚ ʂʘʚʝʥʜʠʰʢʘʪʘ ʣʘʙʦʨʘʪʦʨʠʷ ʥʘ ʈʲʜʲʨʬʦʨʜ ʠ ɹʨʝʛ. ɿʘʝʜʥʦ ʩʲʩ 

ʩʚʦ̫ʪʘ ʚʠʝʥʩʢʘ ʩʲʘʚʪʦʨʢʘ ʄ. ɹʣʘʫ ʠʟʩʣʝʜʚʘʪ ʧʨʝʟ 1931 ʛʦʜʠʥʘ ʝʜʥʦʚʨʝʤʝʥʥʦ 

ʩ ʥʷʢʦʣʢʦ ʜʨʫʛʠ ʛʨʫʧʠ ʚ ɽʚʨʦʧʘ ʪ.ʥʘʨ. Ăʙʝʨʠʣʠʝʚʦ ʣʲʯʝʥʠʝñ, ʢʦʝʪʦ ʏʘʜʫʠʢ 

ʠʥʪʝʨʧʨʝʪʠʨʘ ʢʘʪʦ ʧʦʪʦʢ ʦʪ ʥʝʫʪʨʦʥʠ ʠ ʧʦʣʫʯʘʚʘ ʅʦʙʝʣʦʚʘ ʥʘʛʨʘʜʘ. ʇʨʝʟ 1939 

ʛʦʜʠʥʘ ʂʘʨʘʤʠʭʘʡʣʦʚʘ ʝ ʠʟʙʨʘʥʘ ʟʘ ʜʦʮʝʥʪ ʧʦ ʘʪʦʤʥʘ ʬʠʟʠʢʘ (ʦʧʠʪʥʘ ʘʪʦʤʠʩʪʠʢʘ 

ʠ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪ) ʠ ʩʪʘʚʘ ʧʲʨʚʘʪʘ ʞʝʥʘ, ʭʘʙʠʣʠʪʠʨʘʥʘ ʚ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʧʦ-ʢʲʩʥʦ ʪ̫ ʝ ʧʲʨʚʘʪʘ ʞʝʥʘ-ʧʨʦʬʝʩʦʨ ʧʦ ʬʠʟʠʢʘ). ɽʣ. ʂʘʨʘʤʠʭʘʡʣʦʚʘ 

ʩʟ̡ʜʘʚʘ ʣʘʙʦʨʘʪʦʨʠʷʪʘ ʠ ʢʘʪʝʜʨʘʪʘ ʧʦ ʘʪʦʤʥʘ ʬʠʟʠʢʘ ʢʲʤ ʉʋ ʠ ʠʤʘ ʚʘʞʥʘ ʨʦʣ ̫ʚ 

ʠʟʩʣʝʜ- ʚʘʥʠʪ̫ʘ ʧʦ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪ ʫ ʥʘʩ. 

ʇʨʝʟ 30-ʪʝ ʛʦʜʠʥʠ ʥʘ 20-ʪʠ ʚʝʢ ʦʩʥʦʚʥʘ ʬʠʛʫʨʘ ʚ ʙ̡ ʣʛʘʨʩʢʘʪʘ ʘʩʪʨʦ- 

ʥʦʤʠʯʝʩʢʘ ʥʘʫʢʘ ʝ ʘʢʘʜ.ʅ.ɹʦʥʝʚ, ʢʦʡʪʦ ʤʦʜʝʨʥʠʟʠʨʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʘʩʪʨʦʥʦʤʠʷ ʠ 

ʥʘʧʠʩʚʘ ʫʯʝʙʥʠʮʠʪʝ ʧʦ ʩʬʝʨʠʯʥʘ ʘʩʪʨʦʥʦʤʠʷ ʠ ʧʦ-ʢʲʩʥʦ ʧʦ ʘʩʪʨʦʬʠʟʠʢʘ. 

ɺʲʚ ʌʄʌ ʩʝ ʩ̡ʟʜʘʚʘ ʚ ʥʘʯʘʣʦʪʦ ʥʘ 40-ʪʝ ʛʦʜʠʥʠ ʥʘ 20-ʪʠ ʚʝʢ ʢʘʪʝʜʨʘ ʧʦ 

ʊʝʭʥʠʯʝʩʢʘ ʬʠʟʠʢʘ, ʦʛʣʘʚ̫ʚʘʥʘ ʦʪ ʘʢʘʜ.ɽ.ɼʞʘʢʦʚ. 

ʇʨʝʟ ʫʯʝʙʥʘʪʘ 1938/39 ʛʦʜ. ʩʝ ʦʪʙʝʣʷʟʚʘ ʙʣʷʩʢʘʚʦ 50-ʛʦʜʠʰʥʠʷ ʶʙʠʣʝʡ 

ʥʘ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ï ʝʜʥʦ ʩʲʙʠʪʠʝ ʟʘ ʮʷʣʘʪʘ ʙ̡ ʣʛʘʨʩʢʘ ʦʙʝɦʩʪʚʝʥʦʩʪ, ʚ 

ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʤʥʦʛʦ ʯʫʞʜʝʩʪʨʘʥʥʠ ʩʚʝʪʠʣʘ ʥʘ ʥʘʫʢʘʪʘ ï ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ 

ʧʨʦʬʝʩʦʨʠ, ʅʦʙʝʣʦʚʠ ʣʘʫʨʝʘʪʠ ʠ ʜʨʫʛʠ. ʊʠʪʣʘʪʘ Ăʇʦʯʝʪʝʥ ʜʦʢʪʦʨ ʥʘ ʉʦʬʠʡʩʢʠʷ 

ʫʥʠʚʝʨʩʠʪʝʪñ ʧʨʝʟ ʤʘʡ 1939 ʛʦʜ. ʦʪ ʬʠʟʠʮʠʪʝ ʧʦʣʫʯʘʚʘ ʧʨʦʬ. ʇ. ʃʘʥʞʚʝʥ, ʧʨʦʬ. 

ʂ. ʂʘʩʧʝʨ, ʧʨʦʬ. ʈʦʙʝʨʪ ʇʦʣ (ɻɹʦʪʠʥʛʝʥ) ʠ ʅʦʙʝʣʦʚʠʷ ʣʘʫʨʝʘʪ ʇ. ɼʝʙʘʡ. 

ʆʪʙʝʣʷʟʚʘʥʝʪʦ ʥʘ ʶʙʠʣʝʷ ʝ ʝʜʥʦ ʧʨʠʟʥʘʥʠʝ ʟʘ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠ ʟʘ ʥʝʛʦʚʠʪʝ 

ʬʘʢʫʣʪʝʪʠ ʟʘ ʠʟʚ̡ ʨʚʝʥʠʷ ʧʪ̡, ʧʨʝʚ̡ ʨʥʘʣ ʛʦ ʦʩʦʙʝʥʦ ʚ ʜʚʘʜʝʩʝʪʪʝ ʛʦʜʠʥʠ ʤʝʞʜʫ 

ʚʦʡʥʠʪʝ ʚ ʝʜʠʥ ʩʲʙʨʘʪ ʥʘ ʛʦʣʝʤʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ ʚ ɽʚʨʦʧʘ, ʩʲʩ ʩʚʦʝ ʤʷʩʪʦ ʠ 

ʧʦʩʪʠʞʝʥʠʷ. 

ɺ ʪʝʞʢʠʪʝ ʚʨʝʤʝʥʘ ʥʘ ɺʪʦʨʘʪʘ ʩʚʝʪʦʚʥʘ ʚʦʡʥʘ ʚ̡ ʚ ʌʄʌ ʩʝ ʦʪʢʨʠʚʘʪ 

ʥʦʚʠ ʢʘʪʝʜʨʠ, ʘ ʧʨʝʟ 1942 ʛʦʜʠʥʘ ʩʝ ʦʪʢʨʠʚʘ ɺʠʩʰʝ ʪʝʭʥʠʯʝʩʢʦ ʫʯʠʣʠʱʝ, ʚ ʩʟ̡ʜʘ- 

ʚʘʥʝʪʦ ʥʘ ʢʦʝʪʦ ʬʠʟʠʮʠʪʝ ɻ. ʅʘʞʜʘʢʦʚ, ʉʘʟʜʦ ʀʚʘʥʦʚ ʠ ʂʠʨʠʣ ʂʠʨʢʦʚ ʠʛʨʘʷʪ 

ʦʩʥʦʚʥʘ ʨʦʣʷ. 

4. ʌʠʟʠʢʘʪʘ ʚ ʉʦʬʠʡʩʢʠ  ̫ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʝʟ ʚʨʝʤʝʪʦ ʥʘ Ăʨʝʘʣʥʠʷñ 

ʩʦʮʠʘʣʠʟ̡ ʤ (1944 ï 1989) 

ɼʝʩʝʪʠʣʝʪʠʝʪʦ 1944 ï 1954 ʛʦʜ. ʝ ʥʘʡ-ʪʨʫʜʥʦʪʦ ʚ ʞʠʚʦʪʘ ʥʘ ʉʦʬʠʡʩʢʠʷ 

ʫʥʠʚʝʨʩʠʪʝʪ ʥʝ ʩʘʤʦ ʧʦʨʘʜʠ ʪʝʞʢʠʪʝ ʩʣʝʜʚʦʝʥʥʠ ʫʩʣʦʚʠʷ, ʥʦ ʠ ʟʘʨʘʜʠ ʠʟʚ̡ ʨʰʝʥʠʪʝ 

ʧʨʦʤʝʥʠ ʥʘ ʩʪʠʣʘ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʩʲʩ ʟʘʜʲʣʞʠʪʝʣʥʘ ʠʜʝʦʣʦ- 

ʛʠʟʘʮʠʷ ʠ ʥʘʣʘʛʘʥʝʪʦ ʥʘ ʩʚ̡ʝʪʩʢʠʷ ʤʦʜʝʣ ʦʪ ʩʪʘʣʠʥʦʚʦ ʚʨʝʤʝ, ʘ ʩʲʱʦ ʩ 

ʧʦʣʠʪʠʯʝʩʢʠʪʝ ʯʠʩʪʢʠ ʩʨʝʜ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠ ʩʪʫʜʝʥʪʠʪʝ ʠ ʦʪʜʝʣʷʥʝʪʦ ʥʘ ʚʘʞʥʠ 

ʬʘʢʫʣʪʝʪʠ ʦʪ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ (ʄʝʜʠʮʠʥʩʢʠ, ʉʪʦʧʘʥʩʢʠ, ɹʦʛʦʩʣʦʚʩʢʠ, 

ɸʛʨʦʥʦʤʠʯʝʩʢʠ, ɺʝʪʝʨʠʥʘʨʥʦ-ʤʝʜʠʮʠʥʩʢʠ). ʇʦʨʘʜʠ ʝʩʪʝʩʪʚʦʪʦ ʥʘ ʥʘʫʢʠʪʝ ʚ̡ ʚ 

ʬʠʟʠʢʘʪʘ, ʭʠʤʠʷʪʘ ʠ ʤʘʪʝʤʘʪʠʢʘʪʘ ʪʘʢʘʚʘ ʠʜʝʦʣʦʛʠʟʘʮʠʷ ʩʝ ʯʫʚʩʪʚʘ ʧʦ-ʩʣʘʙʦ, 

ʦʪʢʦʣʢʦʪʦ ʚ ʭʫʤʘʥʠʪʘʨʥʠʪʝ ʬʘʢʫʣʪʝʪʠ ʠ ʚ ʙʠʦʣʦʛʠʷʪʘ. ɼʨʫʛʘ ʧʨʠʯʠʥʘ, ʪʦʟʠ ʧʲʪ 

ʧʦʣʦʞʠʪʝʣʥʘ, ʢʦ̫ʪʦ ʥʘʤʘʣʚ̫ʘ ʝʬʝʢʪʘ ʥʘ ʠʜʝʦʣʦʛʠʷʪʘ, ʝ ʩʚ̡ʝʪʩʢʠʷʪ ʧʨʠʤʝʨ ʚ̡ ʚ 

ʬʠʟʠʢʘʪʘ. ʇʦʜʛʦʪʚʝʥʘʪʘ ʦʬʘʥʟʠʚʘ, ʧʦʜʦʙʥʘ ʥʘ ʪʘʟʠ ʩʨʝʱʫ ʛʝʥʝʪʠʢʘʪʘ, ʩʝ ʧʣʘʥʠʨʘ ʠ 

ʥʝ ʩʝ ʧʨʦʚʝʞʜʘ ʧʦ ʩʫʙʝʢʪʠʚʥʠ ʠ ʧʨʘʛʤʘʪʠʯʥʠ ʧʨʠʯʠʥʠ ï ʨʘʙʦʪʘʪʘ ʟʘ ʩʟ̡ʜʘʚʘʥʝ ʥʘ 



 

  

 

 

 

ʘʪʦʤʥʦ ʦʨʲʞʠʝ. ɺ ɹʲʣʛʘʨʠʷ ʜʦʩʪʘ ʤʘʣʦʤʦʱʥʘ ʠʜʝʦʣʦʛʠʯʝʩʢʘ ʢʨʠʪʠʢʘ (ʥʝ ʦʪ 

ʛʣʝʜʠʱʝ ʥʘ ʥʘʫʯʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ) ʥʘ ʫʯʝʙʥʠʮʠʪʝ ʥʘ ɻ.ʅʘʜʞʘʢʦʚ ʠ ɸ. ɼʘʮʝʚ 

ʩʝ ʧʨʦʚʝʞʜʘ ʚ ʥʘʯʘʣʦʪʦ ʥʘ 50-ʪʝ ʛʦʜʠʥʠ ʙʝʟ ʦʩʦʙʝʥ ʨʝʟʫʣʪʘʪ. ʅʦ ʧʘʨʪʠʡʥʠʷ 

ʢʦʥʪʨʦʣ ʚ̡ʪʨʝ ʚ̡ ʚ ʬʘʢʫʣʪʝʪʘ, ʤʘʢʘʨ ʠ ʧʦ-ʜʝʣʠʢʘʪʝʥ, ʦʪʢʦʣʢʦʪʦ ʜʨʫʛʘʜʝ, ʩʝ 

ʠʟʨʘʟʠ ʚ ʧʨʝʤʝʩʪʚʘʥʝʪʦ ʚ ʜʨʫʛʠ ʠʥʩʪʠʪʫʪʠ (ʧʨʝʜʠ ʚʩʠʯʢʦ ʚ ɹɸʅ) ʥʘ ʧʨʦʬ. ɽ. 

ʂʘʨʘʤʠʭʘʡʣʦʚʘ, ʧʨʦʬ. ʃ. ʄʠʪʨʘʥʠ, ʧʨʦʬ. ʇ. ʈʘʡʯʝʚ. 

ʇʦ-ʦʩʦʙʝʥʦʪʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʧʨʘʚʣʚ̫ʘʱʠʪʝ ʧʦ ʚʨʝʤʝʪʦ ʥʘ Ăʨʝʘʣʥʠʷñ 

ʩʦʮʠʘʣʠʟ̡ ʤ ʢʲʤ ʪʦʯʥʠʪʝ ʥʘʫʢʠ ʩʝ ʢʦʨʝʥʝʰʝ, ʦʩʚʝʥ ʚ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʥʘʫʢʠʪʝ 

(ʧʦ-ʙʝʟʦʧʘʩʥʠ ʚ ʠʜʝʦʣʦʛʠʯʝʩʢʠ-ʧʨʦʧʘʛʘʥʜʝʥ ʘʩʧʝʢʪ) ʠ ʚ ʥʘʜʝʞʜʠʪʝ, ʯʝ ʪ̫ ʭʥʦʪʦ 

ʨʘʟʚʠʪʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʱʝ ʧʨʦʤʝʥʠ ʠ ʤʦʜʝʨʥʠʟʠʨʘ ʠʢʦʥʦʤʠʢʘʪʘ. ɿʘʪʦʚʘ 

ʧʨʠʨʦʜʥʠʪʝ ʠ ʤʘʪʝʤʘʪʠʯʥʠʪʝ ʥʘʫʢʠ ʩʝ ʬʠʥʘʥʩʠʨʘʭʘ ʧʦ- ʝɦʜʨʦ, ʘ ʧʘʨʪʠʡʥʠʷʪ 

ʢʦʥʪʨʦʣ ʩʝ ʦʩʲʝɦʩʪʚ̫ʚʘʰʝ ʥʝʠʟʤʝʥʥʦ, ʥʦ ʧʦ-ʩʣʘʙʦ ʟʘʩʷʛʘʰʝ ʩʘʤʦʪʦ ʩʜ̡ʲʨʞʘʥʠʝ 

ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʧʨʝʧʦʜʘʚʘʥʝʪʦ. ʆʮʝʥʢʘʪʘ ʥʘ ʪʦʟʠ ʧʝʨʠʦʜ ʧʦʢʘʟʚʘ, ʯʝ 

ʣʦʟʫʥʛʘ Ăʅʘʫʢʘʪʘ ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʘ ʩʠʣʘñ, ʤʘʢʘʨ ʠ ʧʦʣʝʟʝʥ ʟʘ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʥʘʰʠʪʝ ʥʘʫʢʠ, ʧʨʝʜʩʪʘʚʣʚ̫ʘ ʝʜʥʘ ʠʣʶʟʠʷ. ʅʘʫʢʘʪʘ ʩʟ̡ʜʘʚʘ ʩʘʤʦ 

ʥʝʦʙʭʦʜʠʤʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʤʦʜʝʨʥʠʟʘʮʠʷʪʘ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ, ʥʦ ʪʝ ʥʝ ʩʘ 

ʜʦʩʪʘʪʲʯʥʠ. ʅʫʞʥʘ ʝ ʧʦʣʠʪʠʯʝʩʢʘ ʚʦʣ ̫ʠ ʩʪʠʤʫʣ ʟʘ ʧʨʦʤʷʥʘ, ʢʦʠʪʦ ʜʘ ʠʜʚʘʪ ʦʪ 

ʩʘʤʘʪʘ ʠʢʦʥʦʤʠʢʘ, ʘ ʚ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʪʦ Ăʥʘʨʦʜʥʦ ʩʪʦʧʘʥʩʪʚʦñ ʪʝ ʙ̫ʭʘ ʩʣʘʙʠ. 

ʅʘʡ-ʩʠʣʥʦ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʧʦ ʬʠʟʠʢʘ 

ʠʤʘʭʘ ʚ ʧʝʨʠʦʜʘ 1955 ï 1980 ʛʦʜʠʥʘ, ʢʦʛʘʪʦ ʥʘʨʘʩʥʘʭʘ ʥʢ̫ʦʣʢʦʢʨʘʪʥʦ ʧʨʝʧʦ- 

ʜʘʚʘʪʝʣʠʪʝ ʠ ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʬʠʟʠʢʘ ʚ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʚ ʥʦʚʦʩʟ̡ʜʘʜʝʥʠʪʝ 

ʫʥʠʚʝʨʩʠʪʝʪʠ ʚ ʇʣʦʚʜʠʚ, ɹʣʘʛʦʝʚʛʨʘʜ ʠ ʐʫʤʝʥ. ʇʦ̫ ʚʠʭʘ ʩʝ ʤʥʦʛʦ ʥʦʚʠ ʩʧʝʮʠʘ- 

ʣʠʟʘʮʠʠ ʠ ʩʧʝʮʠʘʣʥʦʩʪʠ ʧʦ ʬʠʟʠʯʝʩʢʠ ʥʘʫʢʠ. ʇʨʝʟ 1951 ʛʦʜ. ʩʝ ʩʟ̡ʜʘʚʘʪ ʜʚʝ 

ʩʧʝʮʠʘʣʥʦʩʪʠ: ʬʠʟʠʢʘ ï ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʧʨʦʬʠʣ ʠ ʬʠʟʠʢʘ ï ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥ 

ʧʨʦʬʠʣ (ʧʦ-ʢʲʩʥʦ ʦʩʪʘʥʘ ʩʘʤʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥ ʧʨʦʬʠʣ). ɺʲʚ ʚʪʦʨʘʪʘ ʩʧʝʮʠʘʣʥʦʩʪ 

ʩʝ ʬʦʨʤʠʨʘ ʥʘʡ-ʥʘʧʨʝʜ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʧʦ ʤʝʪʝʦʨʦʣʦʛʠʷ ʠ ʛʝʦʬʠʟʠʢʘ, ʘ ʦʢʦʣʦ 

1958 ï 60 ʛʦʜ. ʩʝ ʦʬʦʨʤʠʭʘ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠʪʝ ʧʦ ʘʪʦʤʥʘ ʠ ʷʜʨʝʥʘ ʬʠʟʠʢʘ, ʬʠʟʠʢʘ 

ʥʘ ʪʚ̡ʨʜʦʪʦ ʪ̫ ʣʦ ʠ ʨʘʜʠʦʬʠʟʠʢʘ, ʚʩʢ̫ʘ ʩʲʩ ʩʚʦʡ ʥʘʙʦʨ ʦʪ ʤʦʜʝʨʥʠ ʩʧʝʮʢʫʨʩʦʚʝ. 

ʇʨʝʟ 1960 ʛʦʜ. ʌʄʌ ʩʝ ʧʨʝʤʝʩʪʠ ʦʪ ʩʪʘʨʘʪʘ ʩʛʨʘʜʘ ʥʘ Ăʄʦʩʢʦʚʩʢʘñ 49 ʚ ʥʦʚʘ 

ʛʦʣʤ̫ʘ ʩʛʨʘʜʘ ʚ ʢʚ. Ăʃʦʟʝʥʝʮñ. ʇʨʝʤʝʩʪʚʘʥʝʪʦ ʙʝ ʟʥʘʢ ʟʘ ʟʥʘʯʠʪʝʣʥʠ ʧʨʦʤʝʥʠ. 

ʇʨʝʟ 1962 ʛʦʜ. ʩʝ ʦʪʜʝʣʠ ʍʠʤʠʯʝʩʢʠʷʪ ʬʘʢʫʣʪʝʪ, ʘ ʧʨʝʟ 1963 ʛʦʜ. ʩʝ ʩʟ̡ʜʘʜʦʭʘ 

ʌʠʟʠʯʝʩʢʠʷʪ ʬʘʢʫʣʪʝʪ ʠ ʌʘʢʫʣʪʝʪʲʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʤʝʭʘʥʠʢʘ, ʢʦʠʪʦ ʧʨʝʟ 70-ʪʝ 

ʛʦʜʠʥʠ ʩʚ ʧʨʝʥʝʩʦʭʘ ʚ ʥʦʚʠ ʩʛʨʘʜʠ ʚ ʩʲʱʠʷ ʨʘʡʦʥ. ɺʲʚ ʌʠʟʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ ʙ̫ʭʘ 

ʠʥʚʝʩʪʠʨʘʥʠ ʟʥʘʯʠʪʝʣʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʟʘʢʫʧʫʚʘʥʝʪʦ ʥʘ ʘʧʘʨʘʪʫʨʘ ʟʘ ʫʯʝʙʥʠʪʝ ʠ 

ʥʘʫʯʥʠ ʣʘʙʦʨʘʪʦʨʠʠ (ʧʨʝʜʠ ʚʩʠʯʢʦ ʦʪ ʉʉʉʈ ʠ ʜʨʫʛʠ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠ ʩʪʨʘʥʠ, ʥʦ 

ʯʘʩʪʠʯʥʦ ʧʦ ʪ.ʥʘʨ. Ăʚʪʦʨʦ ʥʘʧʨʘʚʣʝʥʠʝñ, ʪ.ʝ. ʦʪ ʟʘʧʘʜʥʠ ʬʠʨʤʠ). ɹʨʦ̫ ʪ ʥʘ ʧʨʝʧʦ- 

ʜʘʚʘʪʝʣʠʪʝ ʚ̡ ʚ ʌʠʟʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ ʦʪ ʦʢʦʣʦ 40 ʚ ʥʘʯʘʣʦʪʦ ʥʘ 60-ʪʝ ʛʦʜʠʥʠ ʙ̡ʨʟʦ 

ʩʝ ʫʜʚʦʠ, ʘ ʚ ʢʨʘʷ ʥʘ 70-ʪʝ ʛʦʜʠʥʠ ʜʦʩʪʠʛʥʘ ʧʦʯʪʠ 200 ʩ ʦʢʦʣʦ 150 ʜʫʰʠ ʫʯʝʙʥʦ- 

ʧʦʤʦʱʝʥ ʧʝʨʩʦʥʘʣ. ɹʨʦ̫ ʪ ʥʘ ʩʪʫʜʝʥʪʠʪʝ, ʢʦʠʪʦ ʧʦʩʪʲʧʚʘʭʘ ʚ ʧʲʨʚʠ ʢʫʨʩ ʧʨʝʟ 60-ʪʝ 

ʛʦʜʠʥʠ ʜʦʩʪʠʛʥʘ ʜʚʝʩʪʘ (ʠ ʧʦʚʝʯʝ). ʂʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʪʘʢʦʚʘ ʨʘʟʚʠʪʠʝ ʧʨʝʟ 1972/73 

ʛʦʜ. ʢʲʤ ʜʚʝʪʝ ʩʧʝʮʠʘʣʥʦʩʪʠ ʩʝ ʜʦʙʘʚʠʭʘ ʦʱʝ ʪʨʠ: ʬʠʟʠʢʘ ʥʘ ɿʝʤʷʪʘ, ʘʪʤʦʩʬʝʨʘʪʘ 

ʠ ʂʦʩʤʦʩʘ, ʠʥʞʝʥʝʨʥʘ ʬʠʟʠʢʘ ʠ ʬʠʟʠʢʘ ʥʘ ʧʦʣʫʧʨʦʚʦʜʥʠʮʠʪʝ. ʉʟ̡ʜʘʚʘʥʝʪʦ ʥʘ 

ʥʦʚʠʪʝ ʩʧʝʮʠʘʣʥʦʩʪʠ ʙʝ ʠʟʨʘʟ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʪʘʢʠʚʘ ʩʧʝʮʠʘʣʠʩʪʠ, ʥʦ ʠ 



 

  

 

 

 

ʧʦʢʘʟʚʘʰʝ ʩʪʨʝʤʝʞʘ ʥʘ ʢʦʣʝʛʠʷʪʘ ʜʘ ʪʲʨʩʠ ʧʦʜʭʦʜʷʱʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʩʚʦʠʪʝ 

ʚ̡ ʟʧʠʪʘʥʠʮʠ. 

ʈʘʟʰʠʨʷʚʘʥʝʪʦ ʥʘ ʩʧʝʮʠʘʣʥʦʩʪʠʪʝ, ʧʦ ʢʦʠʪʦ ʩʝ ʦʙʫʯʘʚʘʪ ʩʪʫʜʝʥʪʠ ʠ ʩʝ 

ʨʝʘʣʠʟʠʨʘ ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʨʘʙʦʪʘ, ʦʪʨʘʟʷʚʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʬʠʟʠʢʘʪʘ ʚ 

ɽʚʨʦʧʘ ʠ ʚ ʩʚʝʪʘ, ʠ ʩʟ̡ʜʘʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʥʝʡʥʠ ʢʣʦʥʦʚʝ, ʢʘʪʦ ʢʚʘʥʪʦʚʘ ʝʣʝʢʪʨʦʥʠʢʘ, 

ʷʜʨʝʥʘ ʪʝʭʥʠʢʘ ʠ ʝʥʝʨʛʝʪʠʢʘ, ʨʘʟʚʠʪʠʝ ʥʘ ʢʦʩʤʠʯʝʩʢʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʜʨ. ɹʨʦ̫ ʪ 

ʥʘ ʢʘʪʝʜʨʠʪʝ ʚ̡ ʚ ʌʠʟʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ ʥʘʨʘʩʥʘ ʜʦ 13. ʈʘʟʰʠʨʠʭʘ ʩʝ ʠ ʤʝʞʜʫ- 

ʥʘʨʦʜʥʠʪʝ ʥʘʫʯʥʠ ʢʦʥʪʘʢʪʠ, ʢʘʪʦ ʥʘʡ-ʣʝʢʦ ʩʝ ʨʝʘʣʠʟʠʨʘʭʘ ʩ ʪ.ʥʘʨ. ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠ 

ʩʪʨʘʥʠ. ɹʲʣʛʘʨʠʷ ʝ ʯʣʝʥ ʥʘ ʆʙʝʜʠʥʝʥʠʷ ʠʥʩʪʠʪʫʪ ʟʘ ʷʜʨʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ (ʆʀʗʀ 

ï ɼʫʙʥʘ) ʦʪ ʦʩʥʦʚʘʚʘʥʝʪʦ ʤʫ ʧʨʝʟ 1956 ʛʦʜ. ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʦʪ ʌʠʟʠʯʝʩʢʠʷ 

ʬʘʢʫʣʪʝʪ ʘʢʘʜ. ɽ. ɼʞʘʢʦʚ, ʘʢʘʜ. ʍʨ. ʍʨʠʩʪʦʚ, ʧʨʦʬ. ʀʚʘʥ ɿʣʘʪʝʚ, ʘʢʘʜ. ɽ. 

ʅʘʜʞʘʢʦʚ ʙ̫ʭʘ ʚʠʮʝʜʠʨʝʢʪʦʨʠ ʥʘ ʀʥʩʪʠʪʫʪʘ ʠʣʠ ʥʘ ʥʝʛʦʚʠ ʣʘʙʦʨʘʪʦʨʠʠ. ɻʦʣʷʤ 

ʙʨʦʡ ʬʠʟʠʮʠ ʪʝʦʨʝʪʠʮʠ ʠ ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʷʜʨʝʥʘ ʬʠʟʠʢʘ ʠ ʬʠʟʠʢʘ ʥʘ 

ʝʣʝʤʝʥʪʘʨʥʠʪʝ ʯʘʩʪʠʮʠ ʦʪ ʌʠʟʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ ʩʘ ʨʘʙʦʪʠʣʠ ʚ ʆʀʗʀ. ɿʘ 

ʩʲʞʘʣʝʥʠʝ, ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʪʫ- ʜʝʥʘʪʘ ʚʦʡʥʘ ʠ ʬʠʥʘʥʩʦʚʠʪʝ ʦʛʨʘʥʠʯʝʥʠʷ ʙ̫ʭʘ 

ʧʨʝʯʢʘ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʥʘʫʯʥʠʪʝ ʚʨʲʟʢʠ ʩʲʩ ʟʘʧʘʜʥʠʪʝ ʩʪʨʘʥʠ (ʢʘʢʚʠʪʦ ʚʩʝ ʧʘʢ 

ʩʲʝɦʩʪʚʫʚʘʭʘ, ʥʘʧʨʠʤʝʨ ʩ ʎʝʥʪʲʨʘ ʧʦ ʪʝʦʨʝʪʠʯʥʘ ʬʠʟʠʢʘ ï ʊʨʠʝʩʪ, 

ʍʫʤʙʦʣʜʪʦʚʘʪʘ ʬʦʥʜʘʮʠʷ ʠ ʜʨ.). 

ɿʘ ʯʝʩʪ ʥʘ ʢʦʣʝʛʠʷʪʘ ʥʘ ʌʠʟʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ ʪ̫ ʥʝ ʠʟʦʩʪʘʚʠ ʪʨʘʜʠʮʠʠʪʝ 

ʜʘ ʩʝ ʩʲʯʝʪʘʚʘʪ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʥʘʫʯʥʘʪʘ ʜʝʡʥʦʩʪ, ʦʩʲʝɦʩʪʚ̫ʚʘʥʠ ʥʘ ʩʲʚʨʝʤʝʥʥʦ 

ʥʠʚʦ. ʊʦʚʘ ʧʦʟʚʦʣʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʥʘ ʬʠʟʠʮʠʪʝ ʜʘ ʩʝ ʜʦʙʣʠʞʠ ʜʦ 

ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʩʪʘʥʜʘʨʪʠ, ʦʩʦʙʝʥʦ ʦʪʢʲʤ ʪʝʦʨʝʪʠʯʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ. ʌʠʟʠʯʝʩʢʠʷʪ 

ʬʘʢʫʣʪʝʪ ʥʘ ʉʋ ʠ ʜʦʩʝʛʘ ʧʦʢʘʟʚʘ ʤʦʜʝʣʘ ʥʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʬʠʟʠʢʘ ʚ 

ɹʲʣʛʘʨʠʷ ʠ ʝ ʝʜʠʥ ʦʪ ʮʝʥʪʨʦʚʝʪʝ, ʢʦʠʪʦ ʦʧʨʝʜʝʣʷʪ ʥʠʚʦʪʦ ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ 

ʧʦ ʬʠʟʠʢʘ, ʟʘʝʜʥʦ ʩ ʠʥʩʪʠʪʫʪʠʪʝ ʥʘ ɹɸʅ. 

ʇʨʝʟ ʨʘʟʛʣʝʞʜʘʥʠʷ ʧʝʨʠʦʜ ʚ̡ ʚ ʬʘʢʫʣʪʝʪʘ ʨʘʙʦʪʝʭʘ ʛʦʣʷʤ ʙʨʦʡ ʚʠʜʥʠ 

ʫʯʝʥʠ, ʥʢ̫ʦʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʘ ʠʟʚʝʩʪʥʦʩʪ. ɸʢʘʜ. ɻ. ʅʘʜʞʘʢʦʚ ʙʝ ʈʝʢʪʦʨ ʥʘ ʉʋ ʧʨʝʟ 

1947 ï 51 ʛʦʜ., ʥʦ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʤʝʩʪʠ ʮʝʥʪʲʨʘ ʥʘ ʩʚʦ̫ʪʘ ʜʝʡʥʦʩʪ ʢʲʤ ʌʠʟʠʯʝʩʢʠʷ 

ʠʥʩʪʠʪʫʪ ʥʘ ɹɸʅ ʠ ʢʲʤ ʦʙʝɦʩʪʚʝʥʠ ʜʝʡʥʦʩʪʠ. ʑʝ ʠʟʨʝʜ ̫ʠʤʝʥʘʪʘ ʥʘ ʤʦʠʪʝ ʢʦʣʝʛʠ 

ʠ ʫʯʠʪʝʣʠ ʦʪ ʌʠʟʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ, ʜʘʣʠ ʟʥʘʯʠʪʝʣʥʠ ʧʨʠʥʦʩʠ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʬʠʟʠʢʘ: ʘʢʘʜ. ɸ. ɼʘʮʝʚ, ʘʢʘʜ. ʍʨ. 

ʍʨʠʩʪʦʚ, ʘʢʘʜ. ʄ. ɹʦʨʠʩʦʚ, ʘʢʘʜ. ʉʪ. ʇʘʥʯʝʚ, ʘʢʘʜ. ɽ. ʅʘʜʞʘʢʦʚ, ʧʨʦʬ. ʀʚ. 

ɿʣʘʪʝʚ, ʧʨʦʬ. ʎʚ. ɹʦʥʯʝʚ, ʧʨʦʬ. ʄ. ʄʦʣʜʦʚʘʥʦʚʘ, ʜʦʮ. ʂ. ʉʪʘʤʝʥʦʚ, ʧʨʦʬ. ɸ. 

ɸʧʦʩʪʦʣʦʚ ʠ ʤʥʦʟʠʥʘ ʜʨʫʛʠ. 

ʇʨʝʟ 70-ʪʝ ʛʦʜʠʥʠ ʧʘʨʪʠʡʥʠʪʝ ʦʨʛʘʥʠ ʨʝʰʠʭʘ ʜʘ ʧʨʠʣʦʞʘʪ ʤʦʜʝʣʘ ʥʘ 

ʤʘʪʝʤʘʪʠʮʠʪʝ ʠ ʜʘ ʩʝ ʦʩʲʝɦʩʪʚʠ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʥʘʫʯʥʘʪʘ ʜʝʡʥʦʩʪ ʠ ʧʨʝʧʦʜʘʚʘʥʝʪʦ 

ʚ ɹɸʅ ʠ ʉʋ. ʀ ʜʦʩʝʛʘ ʩʤʪ̫ʘʤ, ʯʝ ʪʘʟʠ ʠʜʝʷ ʙʝʰʝ ʧʨʘʚʠʣʥʘ, ʥʦ ʣʦʰʦ ʨʝʘʣʠʟʠʨʘʥʘ. 

ɿʘ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʫʧʨʘʚʣʚ̫ʘʱʠʪʝ ʢʲʤ ɹɸʅ ʠ ʉʋ ɦ ʝ ʧʨʠʚʝʜʘ ʝʜʠʥ ʬʘʢʪ, ʦʪʙʝʣʷʟʘʥ 

ʚ ʢʥʠʛʘʪʘ Ăʀʩʪʦʨʠʷ ʥʘ ʉʦʬʠʡʩʢʠʷ ʋʥʠʚʝʨʩʠʪʝʪñ, ʠʟʜʘʜʝʥʘ ʧʨʝʟ 1988 ʛʦʜʠʥʘ. 

ʌʦʥʜʦʚʘʪʘ ʚ̡ ʦʨʲʞʝʥʦʩʪ ʥʘ ʩʧʝʮʠʘʣʠʩʪ ʦʪ ɹɸʅ ʧʨʝʟ 1980 ʛʦʜ. ʝ ʙʠʣʘ 18 ʭʠʣʷʜʠ 

ʣʝʚʘ, ʘ ʥʘ ʩʧʝʮʠʘʣʠʩʪ ʦʪ ʉʋ 3 ʭʠʣʷʜʠ ʣʝʚʘ. ɺʝʨʦ̫ ʪʥʦ, ʚ̡ ʚ ʬʠʟʠʢʘʪʘ ʨʘʟʣʠʢʘʪʘ ʚ 

ʤʘʪʝʨʠʘʣʥʘʪʘ ʙʘʟʘ ʥʝ ʝ ʙʠʣʘ ʪʦʣʢʦʚʘ ʛʦʣʤ̫ʘ, ʥʦ ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʘʫʯʥʘ ʨʘʙʦʪʘ ʚ ɹɸʅ 

ʙ̫ʭʘ ʥʝʩʲʤʥʝʥʦ ʧʦ-ʜʦʙʨʠ. 

ʆʙʘɦʪʘ ʦʮʝʥʢʘ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʬʠʟʠʢʘʪʘ ʚ ʉʋ ʧʨʝʟ 45-ʪʝ ʛʦʜʠʥʠ ʥʘ 



 

  

 

 

 

ʩʦʮʠʘʣʠʟʤʘ ʝ ʧʦʣʦʞʠʪʝʣʥʘ ï ʢʘʪʦ ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʙʨʦ̫ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠ 

ʩʪʫʜʝʥʪʠʪʝ, ʩʛʨʘʜʥʘʪʘ ʠ ʤʘʪʝʨʠʘʣʥʘ ʙʘʟʘ, ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʠ 

ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʟʘʚ̡ ʨʚhʘʱʠʪʝ ʩʪʫʜʝʥʪʠ. ʑʝ ʦʪʙʝʣʝʞʠʤ ʠ ʥʘʡ-ʩʠʣʥʦ ʧʨʦ̫ʚʝʥʠʪʝ 

ʥʝʜʦʩʪʘʪʲʮʠ: 

Å ʉʨʘʚʥʠʪʝʣʥʦ ʪʨʫʜʥʠ ʢʦʥʪʘʢʪʠ ʩʲʩ ʟʘʧʘʜʥʠʪʝ ʩʪʨʘʥʠ ʠ ʥʘʫʯʥʠ ʰʢʦʣʠ 

Å ʅʝʦʩʦʙʝʥʦ ʜʦʙʨʘ ʚʨʲʟʢʘ ʩ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʦʪʨʘʩʣʠ, ʟʘ ʢʦʠʪʦ ʙʠ ʪʨʷʙʚʘʣʦ 

ʜʘ ʩʝ ʧʦʜʛʦʪʚ̫ ʪ ʩʧʝʮʠʘʣʠʩʪʠ, ʠ ʥʝʜʦʩʪʘʪʲʯʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʩʧʝʮʠʘʣʥʦʩʪ 

Ăʠʥʞʝʥʝʨʥʘ ʬʠʟʠʢʘñ 

ʉʝʨʠʦʟʝʥ ʧʨʦʙʣʝʤ ʧʨʝʜ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ, ʠ ʩʧʝʮʠʘʣʥʦ ʧʨʝʜ 

ʌʠʟʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ, ʙʝʰʝ ʠ ʩʠ ʦʩʪʘʚʘ ʥʝʜʦʩʪʘʪʲʯʥʦʪʦ ʚʥʠʤʘʥʠʝ ʢʲʤ ʧʦʜʛʦʪʦʚʢʘʪʘ 

ʥʘ ʙ̡ ʜʝʱʠʪʝ ʫʯʠʪʝʣʠ ʧʦ ʬʠʟʠʢʘ, ʤʘʣʲʢ ʙʨʦʡ ʦʪ ʢʦʠʪʦ ʩʘ ʥʘʰʠ ʚ̡ ʟʧʠʪʘʥʠʮʠ. ʊʦʚʘ 

ʥʝʤʠʥʫʝʤʦ ʩʝ ʦʪʨʘʟʷʚʘ ʚ̡ ʨʭʫ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʥʘ ʙ̡ ʜʝʱʠʪʝ ʩʪʫʜʝʥʪʠ 

ʧʦ ʬʠʟʠʢʘ ʚ ʧʨʠʨʦʜʥʠʪʝ ʠ ʪʝʭʥʠʯʝʩʢʠ ʩʧʝʮʠʘʣʥʦʩʪʠ. 

5. ʌʠʟʠʢʘʪʘ ʚ ʉʋ ʧʨʝʟ ʚʨʝʤʝʪʦ ʥʘ ʧʨʦʤʝʥʠʪʝ (1989 ï 2018) 

ʇʝʨʠʦʜʲʪ ʥʘ ʧʨʦʤʝʥʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ʠ ʚ ʩʚʝʪʘ ʥʠ ʧʦʩʪʘʚʠ ʧʨʝʜ ʣʠʮʝʪʦ ʥʘ 

ʥʦʚʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ. ʉʪʫʜʝʥʘʪʘ ʚʦʡʥʘ ʟʘʚ̡ ʨʰʠ ʠ ʬʠʥʘʥʩʠʨʘʥʝʪʦ ʥʘ ʧʨʠʨʦʜʥʠʪʝ 

ʥʘʫʢʠ ʙʝ ʥʘʤʘʣʝʥʦ (ʠ ʟʘ ʤʠʨʥʠ, ʠ ʟʘ ʚʦʝʥʥʠ ʮʝʣʠ). ʉʠʣʥʦ ʩʝ ʨʝʜʫʮʠʨʘ ʠʥʪʝʨʝʩʲʪ 

ʥʘ ʤʣʘʜʠʪʝ ʭʦʨʘ ʢʲʤ ʪʝʟʠ ʥʘʫʢʠ ʢʘʪʦ ʙ̡ ʜʝʱʘ ʢʘʨʠʝʨʘ (ʟʘ ʩʤʝʪʢʘ ʥʘ ʦʙʝɦʩʪʚʝʥʠʪʝ 

ʠ ʭʫʤʘʥʠʪʘʨʥʠʪʝ ʥʘʫʢʠ). ɺ ɹʲʣʛʘʨʠʷ ʪʝʟʠ ʚ̫ʣʝʥʠʷ ʙ̫ʭʘ ʫʩʠʣʝʥʠ ʦʪ ʦʙʦɦʪʦ 

ʥʘʤʘʣʚ̫ʘʥʝ ʥʘ ʦʙɦʝʩʪʚʝʥʠʷ ʠʥʪʝʨʝʩ ʠ ʬʠʥʘʥʩʠʨʘʥʝʪʦ ʥʘ ʥʘʫʢʘʪʘ. ɿʘ ʩʲʞʘʣʝʥʠʝ, 

ʧʨʝʟ ʪʝʟʠ ʛʦʜʠʥʠ ʩʠʣʥʦ ʩʧʘʜʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʥʘ ʙ̡ ʜʝʱʠʪʝ ʩʪʫʜʝʥʪʠ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ, ʠ 

ʩʧʝʮʠʘʣʥʦ ʧʦ ʬʠʟʠʢʘ. ʅʘʤʘʣʭ̫ʘ ʯʘʩʦʚʝʪʝ ʚ ʫʯʠʣʠʱʝ ʧʦ ʬʠʟʠʢʘ, ʘ ʥʝ ʙʝ ʠʟʛʨʘʜʝʥʘ 

ʩʠʩʪʝʤʘ ʟʘ ʧʨʝʜʫʥʠʚʝʨʩʠʪʝʪʩʢʘ ʧʦʜʛʦʪʦʚʢʘ ʚ 11 ï 12-ʪʠ ʢʣʘʩ. ʌʠʟʠʢʘʪʘ ʚ ʫʯʠʣʠʱʝ 

ʩʝ ʧʨʝʧʦʜʘʚʘ ʧʦ-ʩʢʦʨʦ ʢʘʪʦ ʪʝʦʨʝʪʠʯʥʘ ʜʠʩʮʠʧʣʠʥʘ, ʙʝʟ ʜʦʩʪʘʪʲʯʥʦ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʠ ʣʘʙʦʨʘʪʦʨʥʠ ʟʘʜʘʯʠ. 

ʇʨʠ ʪʝʟʠ ʫʩʣʦʚʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʦʪ ʌʠʟʠʯʝʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʧʦʣʘʛʘʪ 

ʫʩʠʣʠʷ ʜʘ ʟʘʧʘʟʷʪ ʥʠʚʦʪʦ ʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʚ̡ ʟʧʠʪʘʥʠʮʠʪʝ. ɺʲʧʨʝʢʠ ʟʘʩʠʣʝʥʘʪʘ 

ʢʦʥʢʫʨʝʥʮʠʷ ʩ ʯʫʞʜʝʩʪʨʘʥʥʠ ʫʥʠʚʝʨʩʠʪʝʪʠ, ʠ ʧʨʝʟ ʪʦʟʠ ʧʝʨʠʦʜ ʧʨʦʜʲʣʞʠ ʨʘʟ- 

ʚʠʪʠʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ, ʢʘʪʦ ʩʝ ʩʟ̡ʜʘʜʦʭʘ ʥʦʚʘ ʩʪʨʫʢʪʫʨʘ ʠ ʥʦʚʠ 

ʩʧʝʮʠʘʣʥʦʩʪʠ ʚ̡ ʚ ʌʠʟʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ. 

ʉʣʝʜʚʘʡʢʠ ʧʨʝʜʧʠʩʘʥʠʷʪʘ ʥʘ ɹʦʣʦʥʩʢʠʷ ʧʨʦʮʝʩ (1999) ʚ ʉʋ ʠ ʚ̡ ʚ ʌʠʟʠ- 

ʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ ʙ̫ʭʘ ʚ̡ʚʝʜʝʥʠ ʙʘʢʘʣʘʚ̡ ʨʩʢʘ ʠ ʤʘʛʠʩʪʲʨʩʢʘ ʩʪʝʧʝʥ (ʦʪ ʦʢʦʣʦ 

2001 ʛ.). ʉʝʛʘʰʥʦʪʦ ʩʲʩʪʦ̫ ʥʠʝ ʠ ʧʨʦʙʣʝʤʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʚ̡ ʚ 

ʌʠʟʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ ʝ ʧʨʝʜʤʝʪ ʥʘ ʜʦʢʣʘʜʘ ʥʘ ʧʨʦʬ. ʄ. ɸʙʨʘʰʝʚ. ʑʝ ʩʧʦʤʝʥʘ 

ʩʘʤʦ, ʯʝ ʦʩʪʨʦ ʚ̡ ʟʥʠʢʥʘ ʧʨʦʙʣʝʤʲʪ ʧʨʠ ʧʲʨʚʦʢʫʨʩʥʠʮʠʪʝ ʟʘ ʧʨʝʭʦʜʘ ʦʪ ʩʨʝʜʥʦ 

ʢʲʤ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʨʘʜʠ ʥʝʝʜʥʘʢʚʘʪʘ ʠ ʥʝʜʦʩʪʘʪʲʯʥʘ ʧʦʜʛʦʪʦʚʢʘ ʚ ʛʠʤ- 

ʥʘʟʠʠʪʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ. ʇʦʨʘʜʠ ʪʦʚʘ ʧʲʨʚʠʪʝ ʝʜʠʥ-ʜʚʘ ʢʫʨʩʘ ʚ̡ ʚ 

ʌʠʟʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ ʩʘ ʪʨʫʜʥʦ ʧʨʝʧʷʪʩʪʚʠʝ ʠ ʟʥʘʯʠʪʝʣʝʥ ʧʨʦʮʝʥʪ ʦʪ ʩʪʫʜʝʥʪʠʪʝ 

ʦʪʧʘʜʘʪ. ʂʲʤ ʪʨʫʜʥʦʩʪʠʪʝ ʱʝ ʜʦʙʘʚʠʤ ʨʝʜʫʮʠʨʘʥʝʪʦ ʥʘ ʙʨʦ̫ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, 

ʢʦʡʪʦ ʦʪ 210 ʧʨʝʟ 1990 ʛʦʜ. ʩʝʛʘ ʝ 124 (ʠ 87 ʩʣʫʞʠʪʝʣʠ). ʅʦ ʥʘʩʣʝʜʝʥʠʪʝ ʪʨʘʜʠʮʠʠ 

ʜʘ ʩʝ ʧʨʘʚʠ ʥʘʫʢʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦ ʥʠʚʦ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʩʘ ʚʘʞʝʥ ʬʘʢʪʦʨ ʚ 

ʜʝʡʥʦʩʪʪʘ ʥʘ ʬʘʢʫʣʪʝʪʘ ʠ ʧʫʙʣʠʢʘʮʠʠʪʝ ʚ ʥʘʫʯʥʠ ʩʧʠʩʘʥʠʷ ʩʘ ʦʢʦʣʦ 180 ï 200 



 

  

 

 

 

ʛʦʜʠʰʥʦ ʩ ʜʦʙ̡ ʨ ʠʥʜʝʢʩ ʥʘ ʮʠʪʠʨʫʝʤʦʩʪ. ɺʘʞʥʠ ʬʘʢʪʦʨʠ ʟʘ ʪʦʚʘ ʩʨʘʚʥʠʪʝʣʥʦ 

ʜʦʙʨʦ ʢʘʯʝʩʪʚʦ ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ʩʢʨʦʤʥʦ ʬʠʥʘʥʩʠʨʘʥʝ ʩʘ 

ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʥʘʫʯʥʠ ʧʨʦʛʨʘʤʠ, ʘ ʩʲʱʦ ï ʚʨʲʟʢʠʪʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ 

ʠʥʩʪʠʪʫʮʠʠ. ʆʪ 1999 ʛʦʜ. ɹʲʣʛʘʨʠʷ ʝ ʜʚʘʜʝʩʝʪʠʷʪ ʯʣʝʥ ʥʘ ʎɽʈʅ ʠ ʪʦʚʘ ʝ ʧʨʠʟʥʘʢ 

ʟʘ ʥʘʰʝʪʦ ʝʚʨʦʧʝʡʩʢʦ ʯʣʝʥʩʪʚʦ. ʉʧʝʮʠʘʣʠʩʪʠ ʠ ʛʨʫʧʠ ʦʪ ʌʠʟʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ 

ʫʯʘʩʪʚʘʪ ʚ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ ʠʥʩʪʠʪʫʪʘ, ʚʢʣ. ʚ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʍʠʛʩ-ʙʦʟʦʥʘ (ʠʤʝʪʦ 

ʥʘ ʜʦʮ. ʃʝʘʥʜʲʨ ʃʠʪʦʚ ʝ ʜʦʙʨʝ ʠʟʚʝʩʪʥʦ ʥʘ ʙ̡ ʣʛʘʨʩʢʘʪʘ ʦʙʝɦʩʪʚʝʥʦʩʪ ʢʘʪʦ ʘʢʪʠʚʝʥ 

ʫʯʘʩʪʥʠʢ ʚ ʪʦʚʘ ʜʝʣʦ). ʑʝ ʩʧʦʤʝʥʘ ʚʘʞʥʘʪʘ ʨʦʣʷ, ʢʦ̫ʪʦ ʠʟʠʛʨʘ ʘʢʘʜ. ʄ. ʄʘʪʝʝʚ 

ʧʨʠ ʠʟʜʠʛʘʥʝʪʦ ʠ ʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʥʘʘhʪʘ ʢʘʥʜʠʜʘʪʫʨʘ ʟʘ ʎɽʈʅ, ʘ ʜʦʢʣʘʜʯʠʢʲʪ 

ʧʨʝʟ 1995 ʛʦʜ. ʢʘʪʦ ʈʝʢʪʦʨ ʥʘ ʉʋ ʩʲʜʝʡʩʪʚʘ ʟʘ ʪʦʚʘ ʠ ʧʨʠʝ ʜʝʣʝʛʘʮʠʷʪʘ ʥʘ ʎɽʈʅ, 

ʢʦ̫ʪʦ ʦʮʝʥʠ ʧʦʣʦʞʠʪʝʣʥʦ ʢʘʯʝʩʪʚʘʪʘ ʠ ʛʦʪʦʚʥʦʩʪʪʘ ʥʘ ʙ̡ ʣʛʘʨʩʢʘʪʘ ʬʠʟʠʢʘ ʜʘ ʙ̡ ʜʝ 

ʧʲʣʥʦʧʨʘʚʝʥ ʯʣʝʥ ʥʘ ʝʚʨʦʧʝʡʩʢʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ. 

ɺʧ̡ʨʝʢʠ ʚʩʠʯʢʠ ʪʨʫʜʥʦʩʪʠ ʠ ʧʨʦʙʣʝʤʠ ʩʝʛʘ ʠ ʚ ʙ̡ ʜʝʱʝ ʌʠʟʠʯʝʩʢʠʷʪ 

ʬʘʢʫʣʪʝʪ ʥʘ ʉʋ ʟʘʧʘʟʚʘ ʩʚʦʝʪʦ ʚʦʜʝʱʦ ʤʷʩʪʦ ʚ ʩʪʨʘʥʘʪʘ ʧʦ ʥʘʫʯʥʘ ʧʨʦʜʫʢʮʠʷ, 

ʧʨʝʩʪʠʞ ʚʩʨʝʜ ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʬʠʟʠʢʘ, ʘ ʩʲʱʦ ï ʧʨʠ ʪ̫ ʭʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʧʘʟʘʨʘ 

ʥʘ ʪʨʫʜʘ ʠ ʥʘʯʘʣʝʥ ʦʩʠʛʫʨʠʪʝʣʝʥ ʜʦʭʦʜ (ʧʦ ʜʘʥʥʠ ʦʪ ʅʆʀ). ʅʘʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʦ ʬʠʟʠʢʘ ʝ ʢʦʥʚʝʨʪʠʨʫʝʤʦ. ʅʠʝ ʧʦʜʜʲʨʞʘʤʝ ʥʦʨʤʘʣʥʠ ʥʘʫʯʥʠ ʚʨʲʟʢʠ ʩ ʢʦʣʝʛʠʪʝ 

ʦʪ ʬʠʟʠʮʠ ʚ ʝʚʨʦʧʝʡʩʢʠʪʝ ʩʪʨʘʥʠ, ʉɸʑ, ʗʧʦʥʠʷ ʠ ʜʨ. (ʟʘʙʝʣʝʞʠʪʝʣʥʦ ʝ, ʯʝ ʥʘʰʠʪʝ 

ʢʦʣʝʛʠ ʧʨʦʬ. ɹ. ɸʨʥʘʫʜʦʚ ʠ ʧʨʦʬ. ɽʚʛ. ɺʲʣʯʝʚʘ ʩʘ ʩʲʘʚʪʦʨʠ ʥʘ ʅʦʙʝʣʦʚʠʪʝ ʣʘʫʨʝʘʪʠ 

ʟʘ 2014 ʛʦʜ. ʧʦ ʪʝʤʘʪʠʢʘ ʦʪ ʩʲʘɦʪʘ ʦʙʣʘʩʪ). ʌʠʟʠʯʝʩʢʠʷʪ ʬʘʢʫʣʪʝʪ ʝ ʚʘʞʝʥ ʬʘʢʪʦʨ, 

ʯʨʝʟ ʩʚʦʠʪʝ ʥʘʫʯʥʠ ʨʝʟʫʣʪʘʪʠ ʠ ʚʨʲʟʢʠ, ʟʘ ʟʘʧʘʟʚʘʥʝʪʦ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʉʋ ʚʩʨʝʜ 

ʧʲʨʚʠʪʝ ʥʢ̫ʦʣʢʦʩʪʦʪʠʥ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʩʚʝʪʘ. ɼʦʨʠ ʧʨʝʢʦʤʝʨʥʘʪʘ ʣʠʙʝʨʘʣʠʟʘʮʠʷ 

ʥʘ ʨʝʞʠʤʘ ʟʘ ʭʘʙʠʣʠʪʠʨʘʥʝ, ʧʨʦʛʨʘʤʠʨʘʥʘ ʩʲʩ ɿʘʢʦʥʘ ʟʘ ʠʟʨʘʩʪʚʘʥʝ ʥʘ ʘʢʘʜʝʤʠʯʥʠʷ 

ʩʲʩʪʘʚ, ʥʝ ʜʦʚʝʜʝ ʜʦ ʥʝʜʦʧʫʩʪʠʤʦ ʩʥʠʞʘʚʘʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʚ̡ʪʨʝ ʚ̡ ʚ ʬʘʢʫʣʪʝʪʘ. 

ɺʨʝʤʝʪʦ ʥʘ ʧʨʦʜʲʣʞʘʚʘʱʠʪʝ ʧʨʦʤʝʥʠ ʚ ʙ̡ ʣʛʘʨʩʢʦʪʦ ʦʙʝɦʩʪʚʦ ʥʝ ʝ ʥʘʡ- 

ʣʘʩʢʘʚʦ ʢʲʤ ʙ̡ ʣʛʘʨʩʢʠʪʝ ʬʠʟʠʮʠ, ʩʧʝʮʠʘʣʥʦ ʦʪ ʌʠʟʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ ʥʘ ʉʋ. ʂʘʪʦ 

ʩʝ ʦʧʠʨʘʤʝ ʦʪʥʦʚʦ ʥʘ ʥʘʰʠʪʝ ʪʨʘʜʠʮʠʠ ʚ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʠ ʚ ʥʘʫʢʘʪʘ, ʥʘ 

ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʦʪ ʧʨʝʜʠʰʥʠʪʝ ʠ ʦʪ ʩʝʛʘʰʥʦʪʦ ʧʦʢʦʣʝʥʠʝ, 

ʢʘʢʪʦ ʠ ʥʘ ʥʘʰʠʪʝ ʚʨʲʟʢʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ ʥʘʫʯʥʘ ʦʙʱʥʦʩʪ, ʥʘʜʷʚʘʤʝ ʩʝ ʜʘ 

ʟʘʧʘʟʠʤ ʜʦʩʝʛʘʰʥʦʪʦ ʥʠʚʦ ʠ ʜʘ ʤʦʜʝʨʥʠʟʠʨʘʤʝ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ. ʉ ʪʦʚʘ 

ʥʠʝ ʧʦʢʘʟʚʘʤʝ, ʯʝ ʌʠʟʠʯʝʩʢʠʷʪ ʬʘʢʫʣʪʝʪ ʝ ʚʘʞʥʘ ʩʲʩʪʘʚʢʘ ʦʪ ʧʲʨʚʠʷ ʠ ʥʘʡ- 

ʧʨʝʩʪʠʞʝʥ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘ ɹʲʣʛʘʨʠʷ. 

6. ɿʘʢʣʁʯʝʥʠʝ 

ʅʝ ʙʠʭ ʠʩʢʘʣ ʜʘ ʧʨʘʚ̫ ʚ ʧʦʩʣʝʜʥʘʪʘ ʯʘʩʪ ʥʘ ʜʦʢʣʘʜʘ ʨʘʚʥʦʩʤʝʪʢʘ ʟʘ 

ʨʘʟʚʠʪʠʝʪʦ ʚ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʟʘ 125 ʛʦʜʠʥʠ. ʇʦ-ʩʢʦʨʦ ʱʝ ʩʝ ʧʦʩʪʘʨʘʷ ʜʘ 

ʠʟʢʘʞʘ ʥʷʢʦʠ ʧʨʝʧʦʨʲʢʠ. 

ʅʤ̫ʘ ʩʲʤʥʝʥʠʝ ʢʦʣʢʦ ʥʝʦʙʭʦʜʠʤʠ ʩʘ ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʩ ʜʦʙʨʘ ʧʦʜʛʦʪʦʚʢʘ 

ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʠ ʤʘʪʝʤʘʪʠʢʘ ʠ ʢʦʣʢʦ ʚʘʞʥʦ ʝ ʜʘ ʩʝ ʚ̡ ʟʚ̡ ʨʥʝ ʠʥʪʝʨʝʩʲʪ ʢʲʤ 

ʪ̫ ʭ, ʢʘʪʦ ʥʘʫʢʠ ʠ ʢʘʪʦ ʧʨʦʬʝʩʠʷ. ɹʲʣʛʘʨʩʢʘʪʘ ʠʢʦʥʦʤʠʢʘ ʩʝ ʠʟʧʨʘʚ̫ ʧʨʝʜ ʣʠʧʩʘʪʘ 

ʥʘ ʩʧʝʮʠʘʣʠʩʪʠ ʩ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʘ ʢʚʘʣʠʬʠʢʘʮʠʷ (ʧʦ ʜʘʥʥʠ ʥʘ ɹʉʂ ʥʝʦʙ- 

ʭʦʜʠʤʠ ʩʘ ʦʢʦʣʦ 60 ʭʠʣʷʜʠ ʠʥʞʝʥʝʨʠ ʠ ʪʝʭʥʠʮʠ). ɺ ʦʩʥʦʚʘʪʘ ʥʘ ʪ̫ ʭʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ 

ʚ ʫʯʠʣʠʱʝ ʩʘ ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ. ɺ ʦʧʨʝʜʝʣʝʥʘ ʩʪʝʧʝʥ ʦʪ ʥʘʰʠʪʝ ʥʘʫʢʠ ʱʝ ʟʘʚʠʩʠ 

ʝʬʝʢʪʠʚʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʙ̡ ʣʛʘʨʩʢʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠ ʤʷʩʪʦʪʦ ʥʘ ʩʪʨʘʥʘʪʘ ʚ ɽʚʨʦʧʘ. 

ʅʘʣʦʞʠʪʝʣʥʦ ʝ ʧʦ-ʰʠʨʦʢʦ ʠʟʫʯʘʚʘʥʝ ʥʘ ʬʠʟʠʢʘ ʠ ʢʘʢʪʦ ʠ ʜʝʡʩʪʚʠʷ ʚ 



 

  

 

 

 

ʩʣʝʜʥʠʪʝ ʥʘʩʦʢʠ: 

1. ʈʝʰʘʚʘʥʝ ʥʘ ʦʙʱʠ ʧʨʦʙʣʝʤʠ ʥʘ ʩʨʝʜʥʦʪʦ ʠ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ 

ʧʨʠʨʦʜʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʜʠʩʮʠʧʣʠʥʠ (ʭʦʨʘʨʠʫʤ ʚ ʩʨʝʜʥʠʪʝ ʫʯʠʣʠʱʘ, ʟʘʜʘʯʠ ʠ 

ʩʪʨʫʢʪʫʨʘ ʥʘ ʧʨʦʬʠʣʠʨʘʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʚ 11 ï 12 ʢʣʘʩ, ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʠ ʫʯʝʙʥʦ 

ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʙʘʢʘʣʘʚ̡ ʨʩʢʠʪʝ ʩʪʝʧʝʥʠ, ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʤʣʘʜʠ ʫʯʠʪʝʣʠ, ʦʙʱʠ 

ʤʘʛʠʩʪʲʨʩʢʠ ʧʨʦʛʨʘʤʠ ʠ ʜʨ.) 

2. ʇʦʧʫʣʷʨʠʟʠʨʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʧʨʠʨʦʜʥʠʪʝ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʜʠʩʮʠʧʣʠʥʠ ʩʨʝʜ ʰʠʨʦʢʠ ʦʙʝɦʩʪʚʝʥʠ ʩʣʦʝʚʝ ʠ ʦʩʦʙʝʥʦ ʩʨʝʜ 

ʤʣʘʜʠʪʝ ʭʦʨʘ. 

3. ʇʨʠʚʣʠʯʘʥʝ ʥʘ ʧʦʚʝʯʝ ʤʣʘʜʠ ʭʦʨʘ ʚ ʥʘʰʠʪʝ ʥʘʫʢʠ. ʊʝ ʱʝ ʦʧʨʝʜʝʣʷʪ 

ʙ̡ ʜʝʱʝʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʥʘʫʢʠʪʝ. ʀ ʚ ʥʘʮʠʦʥʘʣʝʥ ʠ ʚ ʤʝʞʜʫʥʘʨʦʜʝʥ ʧʣʘʥ ʧʨʠʨʦʜʦ- 

ʤʘʪʝʤʘʪʠʯʥʠʪʝ ʥʘʫʢʠ ʧʨʝʜʩʪʘʚʣʚ̫ʘʪ ʜʦʙʨʘ ʢʘʨʠʝʨʘ ʟʘ ʪʘʣʘʥʪʣʠʚʠʪʝ ʭʦʨʘ. 

ʇʨʝʥʝʙʨʝʛʚʘʥʝʪʦ ʠʤ ʥʘʥʘʩʷ ʜʲʣʛʦʪʨʘʡʥʠ ʚʨʝʜʠ ʥʘ ʮʝʣʠʷ ʦʙʝɦʩʪʚʝʥ ʞʠʚʦʪ ʥʝ ʩʘʤʦ 

ʥʘ ʥʘʫʢʘʪʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. 

4. ɺʘʞʥʦ ʝ ʩʣʝʜʚʘʥʝʪʦ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʜʠʨʝʢʪʠʚʠ ʟʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ 

ʬʠʥʘʥʩʠʨʘʥʝʪʦ ʥʘ ʥʘʫʢʘʪʘ. 

ʑʝ ʟʘʚ̡ ʨʰʘ ʩ ʠʟʨʘʟ ʥʘ ʩʚʦ̫ʪʘ ʫʚʝʨʝʥʦʩʪ, ʯʝ ʙ̡ ʣʛʘʨʠʪʝ ʠ ʙ̡ ʣʛʘʨʩʢʦʪʦ 

ʦʙʝɦʩʪʚʦ ʠʤʘʪ ʚʝʨʝʥ ʫʩʝʪ ʟʘ ʧʨʦʙʣʝʤʠʪʝ ʠ ʥʘʰʠʪʝ ʨʝʘʢʮʠʠ, ʤʘʢʘʨ ʧʦʥʷʢʦʛʘ ʟʘʢʲʩ- 

ʥʝʣʠ, ʥʠ ʚʦʜʷʪ ʧʦ ʧʪ̡̫ ʥʘ ʨʝʰʘʚʘʥʝʪʦ ʠʤ. ʅʘʰʝʪʦ ʝʚʨʦʧʝʡʩʢʦ ʯʣʝʥʩʪʚʦ ʝ ʛʘʨʘʥʮʠʷ 

ʟʘ ʙ̡ ʜʝʱʝʪʦ. 



 

  

 

 

 

ʈɸɿɺʀʊʀɽ ʅɸ ʉʈɽɼʅʆʊʆ ʆɹʈɸɿʆɺɸʅʀɽ ʇʆ ʌʀɿʀʂɸ 

ɺ ɹʒʃɻɸʈʀʗ (1945 ï 2018) 
 

ʀʚʘʥ ʃʘʣʦʚ, ʍʨʠʩʪʦ ʇʦʧʦʚ 

ʌʠʟʠʯʝʩʢʠ ʬʘʢʫʣʪʝʪ ʥʘ ʉʦʬʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ 

Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ 

 
 

1. ʋʚʦʜ 
ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʝ ʝʜʥʘ ʦʪ ʚʘʞʥʠʪʝ ʟʘʜʘʯʠ ʠ ʛʨʠʞʠ ʥʘ 

ʙ̡ ʣʛʘʨʩʢʦʪʦ ʦʙʝɦʩʪʚʦ ʦʪ ʚʨʝʤʝʪʦ ʥʘ ɺʲʟʨʘʞʜʘʥʝʪʦ, ʦʱʝ ʦʪ ʩʨʝʜʘʪʘ ʥʘ 19-ʪʠ ʚʝʢ ʜʦ 

ɹʘʣʢʘʥʩʢʘʪʘ ʚʦʡʥʘ. ɺ ʧʝʨʠʦʜʘ ʥʘ ʥʘʮʠʦʥʘʣʝʥ ʧʦʜʝʤ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩʝ ʚ̡ ʟʧʨʠʝʤʘ 

ʢʘʪʦ ʦʩʥʦʚʘ ʥʘ ʧʨʦʛʨʝʩʘ ʥʘ ɹʲʣʛʘʨʠʷ. ʇʨʠ ʪʦʚʘ ʦʪʜʝʣʥʠʪʝ ʢʣʦʥʦʚʝ ʥʘ ʛʠʤʥʘʟʠʘʣʥʦʪʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚʢʣʁʯʚʘʪ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʧʦ ʨʘʟʣʠʯʥʠʪʝ ʢʣʦʥʦʚʝ ʥʘ ʥʘʫʢʘʪʘ ʚ 

ʭʘʨʤʦʥʠʯʥʠ ʟʘ ʪʦʛʘʚʘʰʥʠʪʝ ʨʘʟʙʠʨʘʥʠʷ ʦʪʥʦʰʝʥʠʷ. ɺʦʡʥʠʪʝ ʦʪ 1912 ï 1918 ʛʦʜ. ʠ 

ʧʦʩʣʝʜʚʘʣʠʪʝ ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʠ ʩʪ̡ʨʝʩʝʥʠʷ ʥʘʤʘʣʚ̫ʘʪ ʪʦʚʘ ʚʥʠʤʘʥʠʝ ʥʘ 

ʦʙʝɦʩʪʚʦʪʦ ʢʲʤ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʤʘʢʘʨ ʜʘ ʦʩʪʘʚʘ ʥʝʠʟʤʝʥʝʥ ʩʪʨʝʤʝʞ̡ ʪ ʥʘ ʰʠʨʦʢʠ 

ʩʣʦʝʚʝ ʜʘ ʠʟʫʯʘʪ ʩʚʦʠʪʝ ʩʠʥʦʚʝ ʠ ʜʲʱʝʨʠ. ʄʦʞʝ ʜʘ ʩʝ ʢʘʞʝ, ʯʝ ʥʘʡ-ʪʝʞʢʠʪʝ 

ʧʦʩʣʝʜʠʮʠ ʦʪ ʚʦʡʥʠʪʝ ʩʘ ʧʨʝʦʜʦʣʝʥʠ ʟʘ ʦʢʦʣʦ ʝʜʥʦ ʜʝʩʝʪʠʣʝʪʠʝ ʠ ʧʨʝʟ 30-ʪʝ 

ʛʦʜʠʥʠ ʥʘ 20-ʪʠ ʚʝʢ ʙ̡ ʣʛʘʨʩʢʦʪʦ ʩʨʝʜʥʦ ʠ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʘ ʥʘ ʤʥʦʛʦ ʜʦʙʨʦ 

ʝʚʨʦʧʝʡʩʢʦ ʥʠʚʦ. 

ʇʨʝʜʤʝʪ ʥʘ ʥʘʩʪʦ̫ ʱʠʷ ʜʦʢʣʘʜ ʝ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ 

ʬʠʟʠʢʘ ʚ ʧʝʨʠʦʜʘ ʦʪ 1945 ʛʦʜ., ʧʝʨʠʦʜʘ ʥʘ Ăʨʝʘʣʥʠʷ ʩʦʮʠʘʣʠʟ̡ ʤñ ʠ ʧʦʩʣʝʜʚʘʣʠʪʝ 

ʩʣʝʜ ʥʝʛʦ ʧʨʦʤʝʥʠ. ʊʦʚʘ ʝ ʚʨʝʤʝ ʥʘ ʫʩʠʣʝʥʘ ʠʜʝʦʣʦʛʠʟʘʮʠʷ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʧʦ 

ʩ̡ʚʝʪʩʢʠ ʤʦʜʝʣ, ʘ ʩʣʝʜ 1989 ʛʦʜ. ï ʥʘ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʣʠʙʝʨʘʣʥʠ ʧʦʜʭʦʜʠ ʚ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ɺ ʩʲʦɦʪʦ ʚʨʝʤʝ ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ, ʠ ʩʧʝʮʠʘʣʥʦ ʬʠʟʠʢʘʪʘ, 

ʠʟʞʠʚ̫ʭʘ ʧʦʜʝʤ, ʩʚ̡ʨʟʘʥ ʩ ʥʘʜʝʞʜʠʪʝ ʟʘ ʩʠʣʥʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʚ̡ʟʜʝʡʩʪʚʠʝ 

ʚ̡ ʨʭʫ ʠʢʦʥʦʤʠʢʘʪʘ. ɺ ʩʚʝʪʘ, ʘ ʚ ʥʝʧʨʦʜʲʣʞʠʪʝʣʥʦ ʚʨʝʤʝ ʩʣʝʜ ʪʦʚʘ ʠ ʚ ɹʲʣʛʘʨʠʷ, 

ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʬʠʟʠʢʘʪʘ ʩʝ ʤʦʜʝʨʥʠʟʠʨʘ ʩ ʰʠʨʦʢʦ ʚʢʣʁʯʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ 

ʬʠʟʠʢʘ ʚ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. ʊʝʟʠ ʪʝʥʜʝʥʮʠʠ ʧʦʢʘʟʘʭʘ Ăʥʘʩʠʱʘʥʝñ ʧʨʝʟ 80-ʪʝ 

ʛʦʜʠʥʠ ʥʘ 20-ʪʠ ʚʝʢ, ʘ ʧʨʝʟ 90-ʪʝ ʛʦʜʠʥʠ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʠ ʚ ɹʲʣʛʘʨʠʷ ʠʥʪʝʨʝʩʲʪ 

ʢʲʤ ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ ʠ ʪʝʭʥʠʷʪ ʜʷʣ ʚ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʙ̫ʭʘ ʩʠʣʥʦ 

ʨʝʜʫʮʠʨʘʥʠ ʧʦʨʘʜʠ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʩʦʮʠʘʣʥʠ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʬʘʢʪʦʨʠ. 

ʂʘʪʦ ʦʪʯʠʪʘʤʝ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʪʦʚʘ ʨʘʟʚʠʪʠʝ, ʱʝ ʩʝ ʧʦʩʪʘʨʘʝʤ ʚ ʥʘʩʪʦ̫ ʱʠʷ 

ʜʦʢʣʘʜ ʜʘ ʧʨʝʩʟ̡ʜʘʜʝʤ ʢʘʨʪʠʥʘʪʘ ʥʘ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʬʠʟʠʢʘ ʫ ʥʘʩ. ɼʘʚʘʤʝ 

ʩʠ ʩʤʝʪʢʘ, ʯʝ ʝʜʥʘ ʧʦ-ʧʲʣʥʘ ʢʘʨʪʠʥʘ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʠʟʠʩʢʚʘ ʩʧʝʮʠʘʣʥʦ ʠʟʩʣʝʜʚʘʥʝ. 

ʅʝʛʦʚʠʪʝ ʠʟʚʦʜʠ ʙʠʭʘ ʙʠʣʠ ʦʩʦʙʝʥʦ ʩʲʱʝʩʪʚʝʥʠ ʟʘ ʙ̡ ʜʝʱʝʪʦ ʥʘ ʙ̡ ʣʛʘʨʩʢʦʪʦ 

ʩʨʝʜʥʦ ʦʙʨʘʟʦʚʘʥʠʝ. 

2. ʇʝʨʠʦʜʠ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʬʠʟʠʢʘ 

ʅʝ ʝ ʥʘʰʘ ʟʘʜʘʯʘ ʜʘ ʧʨʘʚʠʤ ʧʨʝʛʣʝʜ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʮʷʣʦʪʦ ʩʨʝʜʥʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʫ ʥʘʩ, ʤʘʢʘʨ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʬʠʟʠʢʘʪʘ ʚ ʫʯʠʣʠʱʝ ʜʘ ʟʘʚʠʩʠ ʦʪ 

ʪʝʥʜʝʥʮʠʠʪʝ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʮʝʣʠʷ ʫʯʝʙʝʥ ʧʣʘʥ. ɺ ʩʘʤʦʪʦ ʥʘʯʘʣʦ ʥʘ 

ʨʘʟʛʣʝʞʜʘʥʠʷ ʧʝʨʠʦʜ ʧʦʨʘʜʠ ʭʘʨʘʢʪʝʨʘ ʥʘ ʥʘʘhʪʘ ʥʘʫʢʘ ʪ̫ ʙʝ ʧʦ-ʩʣʘʙʦ ʟʘʩʝʛʥʘʪʘ 

ʦʪ  ʥʘʣʘʛʘʥʘʪʘ  ʠʜʝʦʣʦʛʠʟʘʮʠʷ,  ʟʘ  ʨʘʟʣʠʢʘ  ʦʪ  ʭʫʤʘʥʠʪʘʨʥʠʪʝ  ʥʘʫʢʠ  ʠ  ʜʦʨʠ  ʦʪ 



 

  

 

 

 

ʙʠʦʣʦʛʠʷʪʘ. ʊʦʚʘ ʫʣʝʩʥʚ̫ʘ ʠ ʧʝʨʠʦʜʠʟʘʮʠʷʪʘ ʥʘ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʬʠʟʠʢʘ, 

ʧʦʥʝʞʝ ʥʝ ʩʝ ʥʘʣʘʛʘ ʜʘ ʩʣʝʜʚʘʤʝ ʧʣʲʪʥʦ ʝʪʘʧʠʪʝ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʦʮʠʘʣʠʟʤʘ. 

ɿʘ ʚʨʝʤʝʪʦ 1945 ï 2018 ʛʦʜ. ʙʠʭʤʝ ʤʦʛʣʠ ʜʘ ʨʘʟʣʠʯʠʤ ʪʨʠ ʧʝʨʠʦʜʘ ʚ ʩʨʝʜʥʦʪʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʬʠʟʠʢʘ. 

1. Ăʂʣʘʩʠʯʝʩʢʠñ (ʪʨʘʜʠʮʠʦʥʝʥ) ʧʝʨʠʦʜ, ʢʦʡʪʦ ʦʙʭʚʘʱʘ ʚʨʝʤʝʪʦ ʦʪ 1945 ʛʦʜ. 

ʜʦ ʦʢʦʣʦ 1969 ʛʦʜ. ʇʨʝʟ ʪʦʟʠ ʧʝʨʠʦʜ ʩʝ ʩʣʝʜʚʘ ʦʙɦʘʪʘ ʣʠʥʠʷ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ 

ʥʘ ʬʠʟʠʢʘʪʘ ʚ ʛʠʤʥʘʟʠʠʪʝ ʦʪ ʧʨʝʜʠʰʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ. 

2. ʇʝʨʠʦʜʲʪ ʥʘ ɽʉʇʋ (ɽʜʠʥʥʦ ʩʨʝʜʥʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦ ʫʯʠʣʠʱʝ) ʠ ʥʘ 

ʤʦʜʝʨʥʠʟʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ï 1969 ï 1995 ʛʦʜ. 

3. ʃʠʙʝʨʘʣʝʥ ʧʝʨʠʦʜ ï ʦʪ 1996 ʛʦʜ., ʢʦʡʪʦ ʧʨʦʜʲʣʞʘʚʘ ʠ ʩʝʛʘ. 

ʇʦ ʥʷʢʦʣʢʦ ʜʫʤʠ ʟʘ ʚʩʝʢʠ ʦʪ ʪʝʟʠ ʧʝʨʠʦʜʠ. 

ʇʨʝʟ ʧʲʨʚʠʪʝ 25 ʛʦʜʠʥʠ, ʪ.ʝ. ʧʨʝʟ Ăʢʣʘʩʠʯʝʩʢʠʷñ ʧʝʨʠʦʜ ʬʠʟʠʢʘʪʘ ʚ ʩʚʝʪʘ 

ʠʟʞʠʚ̫ʚʘ ʩʪʨʝʤʠʪʝʣʝʥ ʚ̡ ʟʭʦʜ ʢʘʪʦ ʥʘʫʢʘ ʠ ʢʘʪʦ ʚʣʠʷʥʠʝ ʥʘ ʥʝʡʥʠʪʝ ʨʝʟʫʣʪʘʪʠ 

ʚ̡ ʨʭʫ ʦʙʝɦʩʪʚʦʪʦ (ʘʪʦʤʥʘ ʠ ʚʦʜʦʨʦʜʥʘ ʙʦʤʙʘ, ʪʨʘʥʟʠʩʪʦʨʠ, ʣʘʟʝʨʠ, ʘʪʦʤʥʠ 

ʝʣʝʢʪʨʦʮʝʥʪʨʘʣʠ ʠ ʜʨ.). ʀ ʚ ʉʚ̡ʝʪʩʢʠʷ ʩʲʶʟ, ʠ ʚ ɹʲʣʛʘʨʠʷ ʥʘ ʬʠʟʠʢʘʪʘ ʩʝ ʚ̡ ʟʣʘʛʘʪ 

ʛʦʣʝʤʠ ʥʘʜʝʞʜʠ ʠ ʚ ʫʯʠʣʠʱʝ ʪ̫ ʩʝ ʠʟʫʯʘʚʘ ʨʘʟʰʠʨʝʥʦ. ʌʠʟʠʢʘʪʘ ʠ ʠʥʞʝʥʝʨʥʦï 

ʪʝʭʥʠʯʝʩʢʠʪʝ ʩʧʝʮʠʘʣʥʦʩʪʠ ʩʘ ʞʝʣʘʥʘ ʢʘʨʠʝʨʘ ʟʘ ʤʣʘʜʠʪʝ ʭʦʨʘ. ʀʜʝʦʣʦʛʠʟʘʮʠʷʪʘ 

ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʫ ʥʘʩ ʩʝ ʠʟʨʘʟʷʚʘ ʚ ʫʤʝʨʝʥʘ ʚ̡ ʟʭʚʘʣʘ ʥʘ ʩʦʮʠʘʣʠʟʤʘ, ʥʘ 

ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʨʝʩʢʠʪʝ ʠ ʥʘ ʩʚ̡ʝʪʩʢʠʪʝ ʬʠʟʠʮʠ, ʢʨʠʪʠʯʥʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ 

ʟʘʧʘʜʥʠʪʝ ʢʦʣʝʛʠ (ʩʲʱʦ ʫʤʝʨʝʥʦ). ʈʘʟʙʠʨʘ ʩʝ, ʚ ʩʦ̡ʪʚʝʪʩʪʚʠʝ ʩ ʚʨʝʤʝʪʦ, ʦʩʥʦʚʥʠʪʝ 

ʨʝʰʝʥʠʷ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩʘ ʚʟʝʤʘʥʠ ʥʘ ʧʣʝʥʫʤʠ ʥʘ ʎʂ ʥʘ ɹʂʇ (1959 ʛʦʜ., 1969 

ʛʦʜ., 1979 ʛʦʜ.) ʧʦ ʪʝʟʠʩʠ ʠ ʜʦʢʣʘʜʥʠ ʟʘʧʠʩʢʠ ʥʘ ʊ. ɾʠʚʢʦʚ. 

ʆʩʚʝʥ ʨʘʟʰʠʨʝʥʠʷ ʭʦʨʘʨʠʫʤ ʩʘ ʥʘʧʠʩʘʥʠ ʥʦʚʠ ʫʯʝʙʥʠʮʠ ʧʦ ʬʠʟʠʢʘ, ʚ 

ʢʦʠʪʦ ʩʘ ʚʢʣʁʯʝʥʠ ʠ ʪʝʤʠ ʦʪ ʥʦʚʠʪʝ ʨʘʟʜʝʣʠ, ʥʘʧʨʠʤʝʨ, ʘʪʦʤʥʘ ʠ ʷʜʨʝʥʘ ʬʠʟʠʢʘ. 

ʂʘʪʦ ʮʷʣʦ ʛʠʤʥʘʟʠʘʣʥʠʷʪ ʢʫʨʩ ʠʤʘ ʪʨʘʜʠʮʠʦʥʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʯʘʩʪʠʪʝ ʥʘ ʬʠʟʠʢʘʪʘ, 

ʘ ʦʩʥʦʚʥʠʷʪ ʭʘʨʘʢʪʝʨ ʝ ï ʢʫʨʩ ʧʦ ʦʧʠʪʥʘ ʬʠʟʠʢʘ. ɺʘʞʥʘ ʦʩʦʙʝʥʦʩʪ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ 

ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʘʙʠʥʝʪʠʪʝ ʧʦ ʬʠʟʠʢʘ ʟʘ ʜʝʤʦʥʩʪʨʘʮʠʠ ʚ ʯʘʩʦʚʝʪʝ ʠ ʤʥʦʛʦ 

ʧʦ-ʤʘʣʢʦ ʟʘ ʣʘʙʦʨʘʪʦʨʥʠ ʟʘʥʷʪʠʷ. ʊʦʚʘ ʩʟ̡ʜʘʚʘ ʫ ʫʯʝʥʠʮʠʪʝ ʨʘʟʙʠʨʘʥʝ, ʯʝ ʬʠʟʠʢʘʪʘ 

ʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʥʘʫʢʘ. ʇʨʠʜʦʙʠʪʠʪʝ ʟʥʘʥʠʷ ʧʦ ʬʠʟʠʢʘ ʩʘ ʜʦʙʨʘ ʦʩʥʦʚʘ ʟʘ 

ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʬʠʟʠʢʘ ʥʘ ʙ̡ ʜʝʱʠʪʝ ʧʨʠʨʦʜʥʠʮʠ, ʠʥʞʝʥʝʨʠ ʠ ʪʝʭʥʠʮʠ. 

ʄʘʢʘʨ ʜʘ ʥʝ ʩʘ ʠʟʨʘʟʝʥʠ ʚ ʮʝʣʠʷ ʠʤ ʙʣʷʩʲʢ ʥʦʚʠʪʝ ʥʘʫʯʥʠ ʨʝʟʫʣʪʘʪʠ, ʧʨʝʧʦʜʘʚʘʥʝʪʦ 

ʝ ʝʬʝʢʪʠʚʥʦ ʠ ʪʨʘʜʠʮʠʦʥʥʦ. 

ʇʨʝʟ 60-ʪʝ ʛʦʜʠʥʠ ʥʘ 20-ʪʠ ʚʝʢ ʚ ʉɸʑ ʠ ɽʚʨʦʧʘ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʝ ï ʚ 

ʉʉʉʈ ʠ ʫ ʥʘʩ ʩʝ ʧʨʦ̫ ʚʠ ʪʝʥʜʝʥʮʠʷ ʢʲʤ ʤʦʜʝʨʥʠʟʠʨʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ 

(ʦʪʥʘʯʘʣʦ ʚ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ). ʆʩʥʦʚʥʠʪʝ ʠʜʝʠ, ʠʟʨʘʟʝʥʠ ʥʘʡ-ʥʘʧʨʝʜ ʦʪ ʈ. ʌʘʡʥʤʘʥ, 

ʚʢʣʁʯʚʘʭʘ ʧʦ-ʘʢʪʠʚʥʦ ʚ̡ ʟʧʠʪʘʥʠʝ ʥʘ ʤʠʩʣʝʥʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʯʨʝʟ ʬʠʟʠʢʘʪʘ ʠ 

ʧʨʠʙʣʠʞʘʚʘʥʝ ʥʘ ʪʝʤʘʪʠʢʘʪʘ ʢʲʤ ʩʲʚʨʝʤʝʥʥʠʪʝ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʇʨʝʟ 60-ʪʝ 

ʛʦʜʠʥʠ ʛʠʤʥʘʟʠʘʣʥʠʪʝ ʫʯʝʙʥʠʮʠ ʧʦ ʬʠʟʠʢʘ ʫ ʥʘʩ ʙ̫ʭʘ ʢʨʠʪʠʯʥʦ ʧʨʝʦʮʝʥʝʥʠ ʠ 

ʟʘʧʦʯʥʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʟʘ ʤʦʜʝʨʥʠʟʘʮʠʪ̫ʘ ʥʘ ʫʯʠʣʠʱʥʠʷ ʢʫʨʩ. ɻʣʘʚʥʠ ʜʝʡʩʪʚʘʱʠ 

ʣʠʮʘ ʚ ʪʦʟʠ ʧʨʦʮʝʩ ʙ̫ʭʘ ʧʨʦʬʝʩʦʨʠʪʝ ʄʠʣʢʦ ɹʦʨʠʩʦʚ ʠ ʀʚʘʥ ɿʣʘʪʝʚ. 

ɺʪʦʨʠʷʪ ʧʝʨʠʦʜ ʚ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʬʠʟʠʢʘʪʘ (1970 ï 1995 ʛʦʜ.) ʩʲʚʧʘʜʘ 

ʩ ʢʦʥʮʝʧʮʠʷʪʘ ʠ ʥʘʣʘʛʘʥʝʪʦ ʥʘ ɽʉʇʋ ʚ ʙ̡ ʣʛʘʨʩʢʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʠʩʪʝʤʘ. ʂʘʪʦ 

ʧʨʝʥʝʙʨʝʛʥʘ ʟʥʘʯʠʪʝʣʥʘ ʯʘʩʪ ʦʪ ʥʘʰʠʪʝ ʪʨʘʜʠʮʠʠ, ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʠ ʧʦʩʪʘʚʠ ʟʘ ʮʝʣ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʩʨʝʜʥʠ ʠʟʧʲʣʥʠʪʝʣʩʢʠ ʢʘʜʨʠ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʝ 



 

  

 

 

 

ʝʬʝʢʪʠʚʥʦ ʟʘ ʦʥʘʟʠ ʯʘʩʪ ʦʪ ʤʣʘʜʝʞʠʪʝ, ʢʦʠʪʦ ʥʤ̫ʘʪ ʘʤʙʠʮʠʠ ʟʘ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʆʨʛʘʥʠʯʝʥ ʥʝʜʦʩʪʘʪʲʢ ʥʘ ʢʦʥʮʝʧʮʠʷʪʘ ʝ ʥʝʜʦʦʮʝʥʢʘʪʘ ʥʘ ʥʘʨʘʩʪʚʘʱʠʷ ʧʨʦʮʝʥʪ 

ʤʣʘʜʝʞʠ ʚ ɽʚʨʦʧʘ ʠ ɹʲʣʛʘʨʠʷ, ʢʦʠʪʦ ʠʤʘʪ ʥʘʤʝʨʝʥʠʝ ʜʘ ʩʣʝʜʚʘʪ. ɽʜʠʥʥʦʪʦ 

ʫʯʠʣʠʱʝ ʥʝ ʧʦʟʚʦʣʚ̫ʘ ʜʠʧʣʦʤʠʨʘʥʝʪʦ ʩʣʝʜ 10-ʪʠ ʠ ʩʣʝʜ 12-ʪʠ ʢʣʘʩ, ʢʦʝʪʦ ʙʠ 

ʨʘʟʛʨʘʥʠʯʠʣʦ ʜʚʝʪʝ ʛʨʫʧʠ ʫʯʝʥʠʮʠ ï ʩ ʞʝʣʘʥʠʝ ʠʣʠ ʙʝʟ ʥʘʤʝʨʝʥʠʝ ʜʘ ʫʯʘʪ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪ. ɺ ʫʯʝʙʥʠʪʝ ʧʣʘʥʦʚʝ ʥʘ ɽʉʇʋ ʤʥʦʛʦ ʦʩʥʦʚʥʠ ʜʠʩʮʠʧʣʠʥʠ, ʚʢʣ. 

ʬʠʟʠʢʘʪʘ, ʙ̫ʭʘ ʦʛʨʘʥʠʯʝʥʠ, ʘ ʧʦʩʣʝʜʥʠʪʝ ʜʚʘ ʢʣʘʩʘ ʥʘ ʛʠʤʥʘʟʠʷʪʘ ʙ̫ʭʘ ʥʝʝʬʝʢ- 

ʪʠʚʥʠ. ʊʝʟʠ ʪʝʭʥʠ ʥʝʜʦʩʪʘʪʲʮʠ ʩʝ ʧʨʦ̫ʚ̫ʚʘʪ ʠ ʜʦʩʝʛʘ. 

ʇʨʝʟ ʪʝʟʠ ʛʦʜʠʥʠ ʭʘʨʘʢʪʝʨʲʪʧ ʥʘ ʛʠʤʥʘʟʠʘʣʥʠʷ ʢʫʨʩ ʧʦ ʬʠʟʠʢʘ ʩʝ 

ʧʨʦʤʝʥʠ ʢʲʤ ʢʫʨʩ ʧʦ ʦʙʱʘ ʬʠʟʠʢʘ ʩʲʩ ʟʥʘʯʠʪʝʣʥʠ ʪʝʦʨʝʪʠʯʥʠ ʝʣʝʤʝʥʪʠ. ɺʢʣʁʯʝʥʠ 

ʙ̫ʭʘ ʥʦʚʠ ʟʥʘʥʠʷ ʧʦ ʩʲʚʨʝʤʝʥʥʠ ʨʘʟʜʝʣʠ ʠ ʦʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʩʝ ʦʪʜʝʣʷʰʝ ʥʘ 

ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʪ.ʥʘʨ. ʦʙʱʘ ʬʠʟʠʯʥʘ ʢʘʨʪʠʥʘ ʥʘ ʩʚʝʪʘ. ʀʟʚ̡ ʨʰʝʥʘ ʙʝ ʦʛʨʦʤʥʘ 

ʨʘʙʦʪʘ ʧʦ ʥʘʧʠʩʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʫʯʝʙʥʠʮʠ, ʚ ʢʦ̫ʪʦ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʘʭʘ ʠ ʜʚʘʤʘʪʘ 

ʘʚʪʦʨʠ ʥʘ ʜʦʢʣʘʜʘ. ʄʦʜʝʨʥʠʟʘʮʠʷʪʘ ʥʘ ʫʯʠʣʠʱʥʠʷ ʢʫʨʩ ʧʦ ʬʠʟʠʢʘ ʙʝ ʥʝʠʟʙʝʞʥʘ ʩ 

ʦʛʣʝʜ ʝʚʨʦʧʝʡʩʢʠʪʝ ʠ ʩʚʝʪʦʚʥʠʪʝ ʪʝʥʜʝʥʮʠʠ, ʠʥʪʝʨʝʩʘ ʥʘ ʙ̡ ʜʝʱʠʪʝ ʩʪʫʜʝʥʪʠ ʠ 

ʣʶʙʦʧʠʪʩʪʚʦʪʦ ʥʘ ʰʠʨʦʢʠ ʦʙʝɦʩʪʚʝʥʠ ʩʣʦʝʚʝ ʢʲʤ ʥʦʚʠʪʝ ʥʘʫʯʥʠ ʨʝʟʫʣʪʘʪʠ. 

ʇʨʦʙʣʝʤʲʪ ʥʘ ʪʘʟʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʙʝ ʜʘʣʠ ʥʦʚʠʪʝ ʤʝʪʦʜʠ ʠ ʟʥʘʥʠʷ ʩʘ ʧʦ ʩʠʣʠʪʝ ʠ 

ʞʝʣʘʥʠʷʪʘ ʥʘ ʚʩʠʯʢʠ ʫʯʝʥʠʮʠ. ʆʪʛʦʚʦʨʲʪ ʝ ʧʦ-ʩʢʦʨʦ ʦʪʨʠʮʘʪʝʣʝʥ. ʅʝʦʙʭʦʜʠʤʦ ʙʝ 

ʪʝʟʠ ʧʨʦʤʝʥʠ ʜʘ ʚ̡ ʨʚ̫ ʪ ʥʘ ʜʚʝ ʩʦʨʦʩʪʠ ï ʟʘ ʫʯʝʥʠʮʠʪʝ ʦʪ ʪ.ʥʘʨ. ʝʣʠʪʥʠ ʛʠʤʥʘʟʠʠ, 

ʢʦʠʪʦ ʥʝʤʠʥʫʝʤʦ ʚ̡ ʟʥʠʥʘʭʘ ʚ̡ ʧʨʝʢʠ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʝʜʠʥʥʦ ʫʯʠʣʠʱʝ, ʠ ʟʘ 

ʦʩʪʘʥʘʣʠʪʝ ʪʝʭʥʠʢʫʤʠ, ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʠ ʜʨ. ʫʯʠʣʠʱʘ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʝʢʩʧʝʨʠ- 

ʤʝʥʪʘʣʥʠʷʪ ʭʘʨʘʢʪʝʨ ʥʘ ʫʯʠʣʠʱʥʘʪʘ ʬʠʟʠʢʘ ʙʝ ʩʠʣʥʦ ʧʦʪʠʩʥʘʪ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʧʨʝʜʚʠʜʝʥʠʪʝ ʣʘʙʦʨʘʪʦʨʥʠ ʨʘʙʦʪʠ. ʇʨʝʟ 90-ʪʝ ʛʦʜʠʥʠ ʥʝ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʫʯʠʣʠʱʥʠʪʝ 

ʢʘʙʠʥʝʪʠ ʧʦ ʬʠʟʠʢʘ ʙ̫ʭʘ ʪʨʘʥʩʬʦʨʤʠʨʘʥʠ ʚ ʢʦʤʧʁʪʲʨʥʠ. ʅʝ ʤʦʞʝʤ ʜʘ ʥʝ 

ʦʪʙʝʣʝʞʠʤ ʩ ʙʦʣʢʘ, ʯʝ ʧʨʝʟ 80-ʪʝ ʠ 90-ʪʝ ʛʦʜʠʥʠ ʠʥʪʝʨʝʩʲʪ ʢʲʤ ʬʠʟʠʢʘʪʘ ʥʘʤʘʣ ̫ʠ 

ʚ ʫʯʠʣʠʱʝ ʪ̫ ʧʨʠʜʦʙʠ Ăʩʣʘʚʘʪʘñ ʥʘ ʪʨʫʜʥʘ, ʘ ʥʝ ʥʘ ʠʥʪʝʨʝʩʥʘ ʠ ʧʨʠʚʣʝʢʘʪʝʣʥʘ 

ʥʘʫʢʘ. 

ʉ ʥʘʯʘʣʦʪʦ ʥʘ ʧʨʦʤʝʥʠʪʝ ʧʨʝʟ 1989 ʛʦʜ. ʥʘʩʪʲʧʠ ʠ ʣʠʙʝʨʘʣʠʟʘʮʠʷ ʥʘ 

ʦʙʨʘʟʦ-ʚʘʥʠʝʪʦ ï ʩʨʝʜʥʦ ʠ ʚʠʩʰʝ. ʂʲʤ ʥʘʩʣʝʜʝʥʠʪʝ ʦʪ ɽʉʇʋ ʪʝʥʜʝʥʮʠʠ ʧʨʝʟ 

ʪʨʝʪʠʷ ʧʝʨʠʦʜ ï ʣʠʙʝʨʘʣʥʠʷ ï ʩʝ ʧʨʠʙʘʚʠʭʘ ʥʦʚʠ ʧʨʦʙʣʝʤʠ. ʆʪ 90-ʪʝ ʛʦʜʠʥʠ 

ʜʦʩʝʛʘ ʩʘʤʘʪʘ ʘʪʤʦʩʬʝʨʘ ʚ ʫʯʠʣʠʱʝ ʩʝ ʩʤʝʥʠ ʯʨʝʟ ʜʨʫʛ ʭʘʨʘʢʪʝʨ ʥʘ ʜʠʩʮʠʧʣʠʥʘʪʘ 

ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʝʜʥʘ ʢʦʥʩʝʨʚʘʪʠʚʥʘ ʩʠʩʪʝʤʘ ʢʘʪʦ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ. ɺʟ̡ʤʦʞʥʦʩʪ 

ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠ ʧʣʘʥʦʚʝ ʚ ʦʪʜʝʣʥʠʪʝ ʫʯʠʣʠʱʘ, ʛʦʣʷʤ ʙʨʦʡ ʫʯʝʙʥʠʮʠ ʧʦ 

ʝʜʥʘ ʜʠʩʮʠʧʣʠʥʘ, ʨʝʘʣʥʘ ʧʨʦʤʷʥʘ ʥʘ ʦʪʥʦʰʝʥʠʪ̫ʘ ʫʯʠʪʝʣʠ ï ʫʯʝʥʠʮʠ, ʘ ʠ ʤʝʞʜʫ 

ʩʘʤʠʪʝ ʫʯʝʥʠʮʠ, ʚ̡ ʟʥʠʢʚʘʥʝʪʦ ʥʘ ʯʘʩʪʥʠ ʫʯʠʣʠʱʘ ï ʚʩʠʯʢʠ ʪʝʟʠ ʬʘʢʪʦʨʠ ʥʝ ʤʦʛʘʪ 

ʜʘ ʥʝ ʧʨʠʯʠʥʷʪ ʪʨʫʩʦʚʝ ʚ ʩʠʩʪʝʤʘʪʘ ʠ ʜʘ ʧʦʩʪʘʚ̫ ʪ ʧʦʜ ʩʲʤʥʝʥʠʝ ʥʝʡʥʘʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪ. ɸ ʩʲʚʨʝʤʝʥʥʠʷʪ ʞʠʚʦʪ ʠʟʠʩʢʚʘ ʚʠʩʦʢʦʢʚʘʣʠʬʠʮʠʨʘʥʠ ʠ ʢʦʤʧʝʪʝʥʪʥʠ 

ʣʁʜʝ. ʇʦʟʚʦʣʚ̫ʘʤʝ ʩʠ ʜʘ ʢʦʥʩʪʘʪʠʨʘʤʝ, ʯʝ ʥʘʘhʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʠʩʪʝʤʘ ʝ ʚ 

ʢʨʠʪʠʯʥʘ ʬʘʟʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʛʨʘʤʦʪʥʠ ʛʨʘʞʜʘʥʠ. 

ʇʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʬʠʟʠʢʘʪʘ ʚ ʤʘʩʦʚʠʪʝ ʫʯʠʣʠʱʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 

ʜʝʩʝʪʠʣʝʪʠʷ ʩʝ ʩʙʣʲʩʢʘ ʩ ʚʩʠʯʢʠ ʪʝʟʠ ʧʨʦʙʣʝʤʠ. ʂʲʤ ʥʘʤʘʣʝʥʠʷ ʠʥʪʝʨʝʩ ʫ 

ʫʯʝʥʠʮʠʪʝ ʠ ʧʦ ʥʝʚʦʣ ̫Ăʪʝʦʨʝʪʠʯʥʦʪʦñ ʧʨʝʧʦʜʘʚʘʥʝ (ʙʝʟ ʢʘʙʠʥʝʪʠ ʧʦ ʬʠʟʠʢʘ ʚ 

ʤʥʦʛʦ ʫʯʠʣʠʱʘ) ʩʝ ʧʨʠʙʘʚʠ ʩʠʣʥʦ ʨʝʜʫʮʠʨʘʥʠʷ ʭʦʨʘʨʠʫʤ ʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʬʠʟʠʢʘ ʚ 

ʩʘʤʦ ʥʢ̫ʦʠ ʢʣʘʩʦʚʝ ʥʘ ʛʠʤʥʘʟʠʠʪʝ. ʑʝ ʩʧʦʤʝʥʝʤ ʠ ʩʢʦʚʘʚʘʱʠʪʝ ʨʘʤʢʠ ʥʘ ʫʯʝʙʥʠʪʝ 



 

  

 

 

 

ʧʨʦʛʨʘʤʠ, ʟʘʜʲʣʞʠʪʝʣʥʠ ʟʘ ʘʚʪʦʨʠʪʝ ʥʘ ʫʯʝʙʥʠʮʠ. ʄʥʦʛʦ ʚʘʞʥʘ ʩʝ ʦʢʘʟʚʘ 

ʣʠʙʝʨʘʣʥʘʪʘ ʢʦʥʮʝʧʮʠʷ ʟʘ 11 ï 12-ʪʠ ʢʣʘʩ, ʢʦ̫ʪʦ ʩʲʩ ʩʚʦʙʦʜʘʪʘ ʥʘ ʠʟʙʦʨ ʥʘ ʫʯʝʙʥʠ 

ʧʨʝʜʤʝʪʠ ʚ ʦʛʨʦʤʝʥ ʙʨʦʡ ʧʨʦʬʠʣʠ ʥʝ ʧʦʟʚʦʣʚ̫ʘ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʨʝʜʫʥʠʚʝʨʩʠʪʝʪʩʢʦ 

(ʢʦʣʝʞʘʥʩʢʦ) ʦʙʨʘʟʚʘʥʠʝ. 

ʇʦʣʦʞʠʪʝʣʝʥ ʬʘʢʪʦʨ ʚ ʩʚ̡ʨʝʤʝʥʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʘ ʢʦʤʧʁʪʨʠʪʝ. ʊʝ 

ʨʘʟʰʠʨʷʚʘʪ ʚ̡ʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʦʙʫʯʝʥʠʝ, ʥʦ ʧʦʩʪʘʚ̫ ʪ ʫʯʠʪʝʣʠʪʝ 

ʧʨʝʜ ʥʦʚʠ ʠʟʧʠʪʘʥʠʷ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʧʦʤʥʠ, ʯʝ ʚʠʥʘʛʠ ʩʲʝɦʩʪʚʫʚʘʪ ʛʨʫʧʠ ʦʪ ʫʯʝʥʠʮʠ 

ʩ ʠʥʪʝʨʝʩʠ ʢʲʤ ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ ʠ ʬʠʟʠʢʘʪʘ. ʉɻ ʱʦ ʪʘʢʘ ʥʝ ʙʠʚʘ ʜʘ ʩʝ ʧʨʝʥʝʙʨʝʛʚʘ 

ʬʘʢʪʪ̡, ʯʝ ʚ ʫʯʠʣʠʱʝ ʚ̡ ʟʧʠʪʘʚʘʥʝʪʦ ʥʘ ʠʥʪʝʨʝʩ ʢʲʤ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʪʝ, 

ʤʝʜʠʮʠʥʩʢʠ ʠ ʧʨʠʨʦʜʦ-ʥʘʫʯʥʠ ʧʨʦʬʝʩʠʠ ʩʝ ʠʟʚ̡ ʨʚhʘ ʯʨʝʟ ʩʚ̡ʨʟʘʥʠʪʝ ʩ 

ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ ʜʠʩʮʠʧʣʠʥʠ. ɸ ʪʦʚʘ ʟʘʩʷʛʘ ʛʦʣʝʤʠ ʛʨʫʧʠ ʫʯʝʥʠʮʠ. 

3. ʍʦʨʘʨʠʫʤ ʠ ʩʪʨʫʢʪʫʨʘ ʥʘ ʛʠʤʥʘʟʠʘʣʥʠʷ ʢʫʨʩ ʧʦ ʬʠʟʠʢʘ 

ʚ ʧʝʨʠʦʜʘ 1945 ï 2018 ʛʦʜ. 

ʉʝʜʤʠʯʥʠʷʪ ʭʦʨʘʨʠʫʤ ʥʘ ʛʠʤʥʘʟʠʘʣʥʠʷ ʢʫʨʩ ʧʦ ʬʠʟʠʢʘ ʦʪ 

ʆʩʚʦʙʦʞʜʝʥʠʝʪʦ ʜʦ 1983 ʛʦʜ. ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʧʦ ʧʦʤʝʩʪʝʥʘʪʘ ʧʦ-ʜʦʣʫ 

ʪʘʙʣʠʮʘ, ʠʟʛʦʪʚʝʥʘ ʦʪ ʄ. ɹʦʨʠʩʦʚ, ɸʣ. ɺʘʚʨʝʢ ʠ ɺʣ. ʂʫʩʝʚ ʧʨʝʟ 1981 ʛʦʜ. (ʩʧ. 

ʌʠʟʠʢʘ). 

ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʧʝʨʠʦʜʘ ʧʨʝʜʠ 1944 ʛ., ʢʦʛʘʪʦ ʬʠʟʠʢʘʪʘ ʩʝ 

ʠʟʫʯʘʚʘ ʩ ʭʦʨʘʨʠʫʤ ʦʢʦʣʦ 10 ʯʘʩʘ, ʚ ʧʦʩʣʝʜʚʘʱʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʪ̫ ʩʝ ʠʟʫʯʘʚʘ 14 ï 

16 ʯʘʩʘ ʩʝʜʤʠʯʥʦ. ʑʝ ʦʪʙʝʣʝʞʠʤ ʦʱʝ ʝʜʥʘ ʚʘʞʥʘ ʦʩʦʙʝʥʦʩʪ ï ʦʪ 1955 ʛʦʜ. ʥʤ̫ʘ 

ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʤʝʞʜʫ ʧʨʦʛʠʤʥʘʟʠʷʪʘ ʠ ʛʠʤʥʘʟʠʷʪʘ (ʘʚʪʦʨʠʪʝ ʩʘ 

ʧʨʦʜʫʢʪ ʥʘ ʫʯʝʙʥʠʷ ʧʣʘʥ ʩ 16 ʯʘʩʘ ʬʠʟʠʢʘ ʩʝʜʤʠʯʥʦ). 

ʇʨʝʟ ʪʦʟʠ ʧʝʨʠʦʜ ʩʘ ʦʙʦʩʦʙʝʥʠ ʜʚʘ ʮʠʢʲʣʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ: ʧʨʦ- 

ʛʠʤʥʘʟʠʘʣʝʥ (ʧʨʦʧʝʜʝʚʪʠʯʝʥ) ʠ ʛʠʤʥʘʟʠʘʣʝʥ (ʩʠʩʪʝʤʝʥ). ʀ ʚ ʜʚʘʪʘ ʮʠʢʲʣʘ ʩʝ 

ʧʨʝʧʦʜʘʚʘʪ ʪ.ʥʘʨ. Ăʢʣʘʩʠʯʝʩʢʠñ ʨʘʟʜʝʣʠ ʥʘ ʬʠʟʠʢʘʪʘ, ʥʦ ʥʘ ʨʘʟʣʠʯʥʦ ʥʠʚʦ: 

ʤʝʭʘʥʠʢʘ, ʟʚʫʢ, ʤʦʣʝʢʫʣʥʘ ʬʠʟʠʢʘ ʠ ʪʦʧʣʠʥʘ, ʩʚʝʪʣʠʥʘ, ʝʣʝʢʪʨʠʯʝʩʪʚʦ ʠ 

ʤʘʛʥʝʪʠʟ̡ ʤ. ɺ ʛʦʨʥʠʷ ʢʫʨʩ (11 ʢʣʘʩ) ʩʘ ʚʢʣʁʯʝʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʢʚʘʥʪʦʚʘʪʘ ʪʝʦʨʠʷ 

ʥʘ ʩʚʝʪʣʠʥʘʪʘ ʠ ʘʪʦʤʥʘ ʬʠʟʠʢʘ. ʀʟʫʯʘʚʘʥʝʪʦ ʥʘ ʘʩʪʨʦʥʦʤʠʷ ʩʝ ʠʟʚ̡ ʨʚhʘ ʠʣʠ 

ʦʪʜʝʣʥʦ ʩ 1 ʯʘʩ ʩʝʜʤʠʯʥʦ ʚ 11-ʪʠ ʢʣʘʩ, ʠʣʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʬʠʟʠʢʘʪʘ. ʇʨʝʟ 70-ʪʝ 

ʛʦʜʠʥʠ, ʢʘʢʪʦ ʚʝʯʝ ʠʟʪʲʢʥʘʭʤʝ, ʙ̫ʭʘ ʠʟʚ̡ ʨʰʝʥʠ ʩʲʝɦʩʪʚʝʥʠ ʧʨʦʤʝʥʠ ʚ ʫʯʝʙʥʠʪʝ 

ʧʨʦʛʨʘʤʠ ʩʲʩ ʟʘʩʠʣʚʘʥʝ ʥʘ ʪʝʦʨʝʪʠʯʥʠʪʝ ʟʥʘʥʠʷ ʠ ʚʢʣʁʯʚʘʥʝ ʥʘ ʧʦʟʥʘʥʠʷ ʦʪ 

ʤʦʜʝʨʥʠʪʝ ʦʙʣʘʩʪʠ ʥʘ ʬʠʟʠʢʘʪʘ ï ʢʚʘʥʪʦʚʘ ʤʝʭʘʥʠʢʘ, ʪʝʦʨʠʷ ʥʘ ʦʪʥʦʩʠʪʝʣʥʦʩʪʪʘ, 

ʬʠʟʠʢʘ ʥʘ ʤʠʢʨʦʩʚʝʪʘ ʠ ʤʝʛʘʩʚʝʪʘ. ʇʨʝʟ ʪʦʟʠ ʧʝʨʠʦʜ ʥʘʯʘʣʥʠʪʝ ʬʠʟʠʯʥʠ ʟʥʘʥʠʷ ʥʘ 

ʬʝʥʦ-ʤʝʥʦʣʦʛʠʯʥʦ ʥʠʚʦ ʧʦ ʪʨʘʜʠʮʠʷ ʜʦ 5-ʪʠ, ʘ ʩʣʝʜ ʪʦʚʘ ï ʜʦ 6-ʪʠ ʢʣʘʩ, ʩʝ 

ʚʢʣʁʯʚʘʪ ʚ ʧʨʝʜ-ʤʝʪʘ ʧʨʠʨʦʜʦʟʥʘʥʠʝ. 

ʇʨʝʚʢʣʯʁʚʘʥʝʪʦ ʢʲʤ ʥʦʚʘʪʘ ʢʦʥʮʝʧʮʠʷ ʟʘ ɽʉʇʋ ʙʝ ʩʚ̡ʨʟʘʥʦ ʩʲʩ 

ʩʲʝɦʩʪʚʝʥʠ ʧʨʦʤʝʥʠ ʠ ʚ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʬʠʟʠʢʘʪʘ. ʊ.ʥʘʨ. Ăʪʨʠʩʪʝʧʝʥʥʘ 

ʩʪʨʫʢʪʫʨʘ ʥʘ ɽʉʇʋò (1 ï 10-ʪʠ ʢʣʘʩ; 11-ʪʠ ʢʣʘʩ ʠ ʪʨʝʪʘ ʩʪʝʧʝʥ 12-ʪʠ ʢʣʘʩ) ʧʨʝ- 

ʭʚ̡ʨʣʠ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ ʜʦ 10-ʪʠ ʢʣʘʩ, ʢʘʪʦ 

ʧʨʦʛʠʤʥʘʟʠʘʣʥʠʷʪ ʝʪʘʧ ʙʝ ʜʦ 8-ʠ ʢʣʘʩ, ʘ ʛʠʤʥʘʟʠʘʣʥʠ̫ʪ ï ʚ 9-ʪʠ ʠ 10-ʪʠ ʢʣʘʩ. 

ʆʙʱʠʷʪ ʩʝʜʤʠʯʝʥ ʭʦʨʘʨʠʫʤ ʚ ʦʙʱʦʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʬʠʟʠʢʘ ʙʝ 13 

ʯʘʩʘ. 

ɿʘ ʩʲʞʘʣʝʥʠʝ, ʪʨʘʜʠʮʠʦʥʥʦʪʦ ʨʘʟʜʝʣʷʥʝ ʥʘ ʬʠʟʠʢʘʪʘ ʥʘ ʜʚʘ ʮʠʢʲʣʘ ʙʝ 

ʥʘʨʫʰʝʥʦ ʠ ʚ ʟʥʘʯʠʪʝʣʥʘ ʩʪʝʧʝʥ ʥʢ̫ʦʠ ʨʘʟʜʝʣʠ ʢʘʪʦ ʤʝʭʘʥʠʢʘʪʘ ʩʝ ʧʨʝʧʦʜʘʚʘʭʘ ʚ 



 

  

 

 

 

 
ʂʣʘʩʦʚʝ 

ʩʝʛʘ 

5 6 7 8 9 10 11 12 ʆɹʑʆ 

ʂʣʘʩʦʚʝ 

ʧʦ-ʨʘʥʦ 

1 2 3 4 5 6 7 8 ʧʨʦ- 

ʛʠʤʥ. 

ʛʠʤʥ. ʦʙʱʦ 

1880 4? 4? 4? ï 3 3 4  ? 10  

1885  ʨ 1 2 2 ï 3 4 4  5 11 16 

ʢ ï 3 3 3 9 14 

1888  ʨ ï 2 2 ï 2 3 4  4 9 13 

ʢ ï 2 2 3 7 11 

1890  ʨ ï ï 2 ï 2 3 3  2 8 10 

ʢ ï 2 2 3 7 9 

1903  ʨ ï ï 2 ï 3 3 2  2 8 10 

ʢ ï 2 2 2 6 8 
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1910 ʧʢ ï ï 3 2 3 8 10 

ʢ ï ï 2 2 2 6 8 
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1925 ʧʢ 

ʢ 

ï 

ï 
ï 

ï 

2 

2 

2 

2 

2 

2 

6 

6 

7,5 

7,5 

1945 ï 2 2 ï ï 3 3 3 4 9 13 

1948 ï 2 2 ï 3 3 4  4 10 14 

1955 ï 2 2 2 3 3 4  4 12 16 

1964 ï 1 2 2 3 3 3,5  5 9,5 14,5 

1967 ï ï 2,5 2 3 3 4  4,5 10 14,5 

ʥʢ̫ʦʣʢʦ ʢʣʘʩʘ. ʉʧʦʨʝʜ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ɽʉʇʋ ʚʩʠʯʢʠ ʫʯʝʥʠʮʠ ʠʟʫʯʘʚʘʪ ʝʜʠʥ ʠ 

ʩʲʱʠ ʤʘʪʝʨʠʘʣ ʧʦ ʝʜʠʥ ʫʯʝʙʥʠʢ. ɺ 9-ʪʠ ʢʣʘʩ ʩʝ ʠʟʫʯʘʚʘʪ ʪʝʨʤʦʜʠʥʘʤʠʢʘ ʠ 

ʝʣʝʢʪʨʠʯʝʩʪʚʦ, ʘ ʚ 10-ʪʠ ʢʣʘʩ ʝʣʝʢʪʨʠʯʝʩʪʚʦ, ʦʧʪʠʢʘ, ʬʠʟʠʢʘ ʥʘ ʤʠʢʨʦʩʚʝʪʘ ʠ 

ʘʩʪʨʦʬʠʟʠʢʘ, ʚʢʣ. 3 ʯʘʩʘ ʟʘ ʩʧʝʮʠʘʣʥʘ ʪʝʦʨʠʷ ʥʘ ʦʪʥʦʩʠʪʝʣʥʦʩʪʪʘ. 

ʆʪ 1986 ʛʦʜ. ʜʦ 1993/94 ʛʦʜ. ʚ 6-ʪʠ ʢʣʘʩ ʥʘ ɽʉʇʋ ʩʝ ʠʟʫʯʘʚʘ ʧʨʝʜʤʝʪ 

ʬʠʟʠʯʥʠ ʠ ʭʠʤʠʯʥʠ ʚ̫ʣʝʥʠʷ. ʇʦ-ʢʲʩʥʦ ʚ ʩʲʱʠʷ 6-ʪʠ ʢʣʘʩ ʬʠʟʠʯʥʠ ʟʥʘʥʠʷ ʩʝ 

ʧʨʝʧʦʜʘʚʘʪ ʚ ʠʥʪʝʛʨʘʣʥʠʷ ʧʨʝʜʤʝʪ ʧʨʠʨʦʜʦʟʥʘʥʠʝ (ʜʦ 2006 ʛʦʜ.). 



 

  

 

 

 

ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ, ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʥʠʪʦ ʫʯʝʙʥʠʷʪ ʧʣʘʥ, ʥʠʪʦ 

ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʧʨʦʛʨʘʤʠʪʝ ʩʝ ʧʨʦʤʝʥʷʪ ʘʚʪʦʤʘʪʠʯʥʦ ʩ ʧʨʦʤʝʥʠʪʝ ʚ ʦʙʝɦʩʪʚʝʥʘʪʘ 

ʩʨʝʜʘ ʠ ʚ ʩʘʤʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʠʩʪʝʤʘ. ʊʘʢʘ ʩʣʝʜ ʧʨʦʤʝʥʠʪʝ ʦʪ 1989 ʛʦʜ. 

ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʣʠʙʝʨʘʣʥʠʪʝ ʠʜʝʠ ʚ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʧʦ ʬʠʟʠʢʘ ʩʝ ʟʘʙʝʣʷʟʚʘ ʚ 

ʩʣʝʜʚʘʱʠʪʝ ʥʢ̫ʦʣʢʦ ʛʦʜʠʥʠ. ʇʨʝʟ ʫʯʝʙʥʘʪʘ 1993/94 ʛʦʜ. ʩʝʜʤʠʯʥʠʪʝ ʯʘʩʦʚʝ ʧʦ 

ʬʠʟʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ ʩʘ 9, ʨʘʟʧʨʝʜʝʣʝʥʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: ʦʪ 7. ʜʦ 10. ʢʣʘʩ 

ʚʢʣʁʯʠʪʝʣʥʦ ʧʦ 2 ʯʘʩʘ ʩʝʜʤʠʯʥʦ, ʧʣʶʩ 1 ʯʘʩ ʘʩʪʨʦʥʦʤʠʷ ʚ 11. ʢʣʘʩ. ʊʦʟʠ ʭʦʨʘʨʠʫʤ 

ʝ ʟʘ ʪ.ʥʘʨ. ʥʝʧʨʦʬʠʣʠʨʘʥʦ ʦʙʫʯʝʥʠʝ (ʟʘ ʛʠʤʥʘʟʠʠʪʝ). ʌʠʟʠʢʘ ʚ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ 

ʫʯʠʣʠʱʘ ʠ ʚ ʪʝʭʥʠʢʫʤʠʪʝ ʩʝ ʠʟʫʯʘʚʘ ʩ ʥʘʤʘʣʝʥ ʭʦʨʘʨʠʫʤ, ʥʦ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʪʝ 

ʛʠʤʥʘʟʠʠ ʭʦʨʘʨʠʫʤʲʪ ʧʦ ʬʠʟʠʢʘ ʟʘ ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʝ 2 (8 ʢʣ.) + 3 + 3 

(9 ʠ 10 ʢʣ.) + 4 + 4 (11 ʠ 12 ʢʣ.). ʉ ʨʘʟʰʠʨʝʥʘ ʪʝʤʘʪʠʢʘ ʠ ʧʦ-ʟʘʜʲʣʙʦʯʝʥʦ ʠʤʘ 

ʚ̡ʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʠʟʫʯʘʚʘ ʬʠʟʠʢʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʯʘʩʦʚʝʪʝ ʟʘ ɿʀʇ (ʧʨʦʬʠʣʠ ʧʨʝʟ 

1994/95 ʛʦʜ. Ăʬʠʟʠʢʘò ʠ Ăʤʘʪʝʤʘʪʠʢʘò) ʠ ʉʀʇ (ʠʟʙʠʨʘʥ ʦʪ ʤʘʣʲʢ ʙʨʦʡ ʫʯʝʥʠʮʠ). 

ʊʘʟʠ ʢʘʨʪʠʥʘ ʩʝ ʟʘʧʘʟʚʘ ʜʦ 1999/2000 ʛʦʜ., ʢʦʛʘʪʦ ʚ ʫʯʝʙʥʠʷ ʧʣʘʥ ʥʘʩʪʲʧʚʘʪ 

ʠʟʤʝʥʝʥʠʷ ʠ ʬʠʟʠʢʘ ʩʝ ʠʟʫʯʘʚʘ 1,5 (7 ʢʣ.) + 1,5 (8 ʢʣ.) + 2 (9 ʢʣ.) + 1 (10 ʢʣ.). 

ʉʲʱʠʷʪ ʭʦʨʘʨʠʫʤ ʦʪ ʦʙʱʦ 6 ʯʘʩʘ ʩʝʜʤʠʯʥʦ ʟʘ ʬʠʟʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ ʩʝ 

ʟʘʧʘʟʚʘ ʠ ʚ ʩʝʛʘʰʥʠʪʝ ʫʯʝʙʥʠ ʧʣʘʥʦʚʝ, ʢʘʪʦ ʧʨʝʜʤʝʪʲʪ ʩʝ ʠʟʫʯʘʚʘ 54 ʯʘʩʘ (1,5 ʯʘʩʘ 

ʩʝʜʤʠʯʥʦ) ʚ 7 ʢʣʘʩ, ʘ ʚ 8 ï 10 ʢʣʘʩ ʩ ʦʙʱʦ 162 ʯʘʩʘ (4,5 ʯʘʩʘ ʩʝʜʤʠʯʥʦ), ʨʘʟʧʨʝʜʝʣʝʥʠ 

ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʚ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʫʯʠʣʠʱʘ. ʑʝ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʟʘʜʲʣʞʠʪʝʣʥʠ 

ʫʯʝʙʥʠ ʯʘʩʦʚʝ ʧʦ ʬʠʟʠʢʘ ʚ 11 ï 12 ʢʣʘʩ ʥʤ̫ʘ ʜʦʨʠ ʟʘ ʧʨʦʬʠʣ Ăʧʨʠʨʦʜʥʠ ʥʘʫʢʠò. ʆʪ 

2001/2002 ʛʦʜ. ʜʦ 2014/15 ʛʦʜ. ʬʠʟʠʢʘʪʘ ʠ ʜʨʫʛʠʪʝ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʚ ʧʨʦʬʠʣʠʨʘʥʠʪʝ 

ʛʠʤʥʘʟʠʠ ʩʝ ʠʟʫʯʘʚʘʭʘ ʩ ʧʦ 2 ʯʘʩʘ ʩʝʜʤʠʯʥʦ ʜʦʧʲʣʥʠʪʝʣʥʦ (ʧʦʨʘʜʠ ʧʨʦ̫ʚʝʥʦʪʦ 

ʨʘʟʙʠʨʘʥʝ ʥʘ ʪʦʛʘʚʘʰʥʠʷ ʤʠʥʠʩʪʲʨ ʧʨʦʬ. ɼ. ɼʠʤʠʪʨʦʚ). 

ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʛʠʤʥʘʟʠʘʣʥʠʷ ʢʫʨʩ ʧʦ ʬʠʟʠʢʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 

ʜʝʩʝʪʠʣʝʪʠʷ ʚʢʣʁʯʚʘ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʨʘʟʜʝʣʠ ʜʦʩʪʘ ʧʦ-ʥʝʩʠʩʪʝʤʥʦ, ʨʘʟʧʦʣʦʞʝʥʠ 

ʚ ʥʢ̫ʦʣʢʦ ʢʣʘʩʘ ʚʩʝʢʠ ʠ ʨʘʟʜʝʣ, ʧʦʩʚʝʪʝʥ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʬʠʟʠʢʘ ʩ ʧʨʝʢʘʣʝʥʦ 

ʠʥʪʝʛʨʘʣʥʦʪʦ ʟʘʛʣʘʚʠʝ Ăʆʪ ʘʪʦʤʘ ʜʦ ʂʦʩʤʦʩʘò. ʇʦ ʪʘʢʲʚ ʥʘʯʠʥ ʢʲʤ ʥʘʤʘʣʝʥʠʷ 

ʭʦʨʘʨʠʫʤ ʩʝ ʜʦʙʘʚ̫ ʩʚʦʝʦʙʨʘʟʥʠʷʪ ʧʣʘʥ ʥʘ ʠʟʣʦʞʝʥʠʝ ʥʘ ʟʥʘʥʠʷʪʘ ʧʦ ʬʠʟʠʢʘ. ʊʦʚʘ 

ʝʜʚʘ ʣʠ ʫʚʝʣʠʯʘʚʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ. 

4. ɿʘ ʫʯʝʙʥʠʮʠʪʝ ʧʦ ʬʠʟʠʢʘ 

ʈʘʟʙʠʨʘ ʩʝ, ʥʘʡ-ʚʘʞʥʠʷʪ ʝʣʝʤʝʥʪ ʦʪ ʪ.ʥʘʨ. ʫʯʝʙʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʩʘ 

ʫʯʝʙʥʠʮʠʪʝ, ʢʦʠʪʦ ʦʧʨʝʜʝʣʷʪ ʠ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. ɺ ʨʘʟʛʣʝʞʜʘʥʠʷ ʧʝʨʠʦʜ, 

ʦʙʭʚʘʱʘʱ ʧʦʚʝʯʝ ʦʪ 70 ʛʦʜʠʥʠ, ʩʝ ʧʨʦʤʝʥʷʪ ʩʲʱʦ ʧʦʜʭʦʜʲʪ ʢʲʤ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʤʘʪʝʨʠʘʣ, ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʠʟʛʦʪʚ̫ ʥʝʪʦ ʥʘ ʫʯʝʙʥʠʮʠʪʝ ʠ ʪ.ʥ. 

ɿʘ ʚʨʝʤʝʪʦ ʜʦ ʥʘʯʘʣʦʪʦ ʥʘ 90-ʪʝ ʛʦʜʠʥʠ ʥʘ 20-ʪʠ ʚʝʢ ʚ ʩʨʝʜʥʠʪʝ ʫʯʠʣʠʱʘ 

ʩʝ ʠʟʧʦʣʟʚʘ ʝʜʠʥʩʪʚʝʥ ʫʯʝʙʥʠʢ ʟʘ ʚʩʝʢʠ ʢʣʘʩ (ʢʘʪʦ ʠʟʢʣʯʁʠʤ ʪʝʭʥʠʢʫʤʠʪʝ, ʟʘ 

ʢʦʠʪʦ ʠʤʘ ʦʪʜʝʣʝʥ ʫʯʝʙʥʠʢ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ 70-ʪʝ ʛʦʜʠʥʠ, ʩʟ̡ʜʘʜʝʥ ʧʦʜ ʨʢ̡ʦʚʦʜʩʪʚʦʪʦ 

ʥʘ ʧʨʦʬ. ɸʣ. ʈʘʝʚ). ʊʝʭʥʦʣʦʛʠʷʪʘ ʝ ʩʣʝʜʥʘʪʘ: ʩʲʩʪʘʚ̫ ʥʝ ʠ ʦʜʦʙʨʷʚʘʥʝ ʥʘ ʘʚʪʦʨʩʢʠ 

ʢʦʣʝʢʪʠʚ, ʥʝʛʦʚʠʪʝ ʯʣʝʥʦʚʝ ʩʝ ʜʦʛʦʚʘʨʷʪ ʟʘ ʤʘʪʝʨʠʘʣʘ ʩʧʦʨʝʜ ʫʯʝʙʥʠʷ ʧʣʘʥ, ʟʘ 

ʨʘʚʥʠʱʝʪʦ ʠ ʦʙʝʤʘ ʥʘ ʨʘʟʜʝʣʠʪʝ ʠ ʫʨʦʮʠʪʝ, ʩʲʩʪʘʚ̫ ʪ ʫʯʝʙʥʘ ʧʨʦʛʨʘʤʘ ʩʚ̡ʤʝʩʪʥʦ ʩ 

ʄʆʅ, ʫʯʝʙʥʠʢʲʪ ʩʝ ʨʝʮʝʥʟʠʨʘ ʠ ʧʨʠʝʤʘ ʦʪ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ. ʊʘʟʠ ʩʭʝʤʘ ʨʘʙʦʪʠ 

ʝʬʝʢʪʠʚʥʦ ʧʨʠ ʜʲʨʞʘʚʝʥ ʤʦʥʦʧʦʣʠʟ̡ ʤ ʥʘ ʝʜʠʥʩʪʚʝʥʦ ʠʟʜʘʪʝʣʩʪʚʦ. 

ʇʲʨʚʠʪʝ ʫʯʝʙʥʠʮʠ ʧʦ ʬʠʟʠʢʘ ʩʣʝʜ 1945 ʛʦʜ., ʢʦʠʪʦ ʩ ʠʟʚʝʩʪʥʠ ʠʟʤʝʥʝʥʠʷ 

ʠ ʜoʧʲʣʥʝʥʠʷ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʦʯʪʠ ʜʦ 1970 ʛʦʜ., ʩʘ ʥʘʧʠʩʘʥʠ ʧʦʜ ʦʙʘɦʪʘ ʨʝʜʘʢʮʠʷ 



 

  

 

 

 

ʥʘ ʘʢʘʜ. ɻ. ʅʘʜʞʘʢʦʚ ʩ ʫʯʘʩʪʠʝʪʦ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʅ. ʂʘʨʘʙʘʰʝʚ, 

ʉʪ. ʇʝʪʨʦʚ, ʉ. ʀʚʘʥʦʚ, ʊ. ɺʘʩʠʣʝʚ, ʇ. ʄʘʨʢʦʚ, ʀʚ. ʇʝʪʢʦʚ, ʆ. ʊʘʩʝʚʘ, ʫʯʠʪʝʣʠʪʝ ɸ. 

ʀʚʘʥʦʚʘ, ʉʪ. ʂʘʨʘʤʠʭʦʚ ʠ ʜʨ. ʂʘʪʦ ʠʟʨʘʟʷʚʘʤʝ ʦʙʱʦ ʧʦʣʦʞʠʪʝʣʥʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ 

ʪʝʟʠ ʫʯʝʙʥʠʮʠ, ʱʝ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʤʦʜʝʨʥʠʟʘʮʠʷʪʘ ʥʘ ʫʯʠʣʠʱʥʠʷ ʢʫʨʩ ʟʘʧʦʯʥʘ ʩ 

ʪ̫ ʭʥʘʪʘ ʢʨʠʪʠʯʥʘ ʦʮʝʥʢʘ ʧʨʝʟ 1965 ʛʦʜ. ʦʪ ʤʣʘʜʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʚ̡ ʚ ʌʠʟʠʯʝʩʢʠʷ 

ʬʘʢʫʣʪʝʪ ʥʘ ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠò. ʇʨʝʜʤʝʪ ʥʘ ʢʨʠʪʠʢʘ ʙʝ ʧʨʝʜʠ ʚʩʠʯʢʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʚʢʣʁʯʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʥʘʫʯʥʠ ʨʝʟʫʣʪʘʪʠ ʠ ʦʪ ʧʦʚʠʰʘʚʘʥʝ 

ʥʘ ʪʝʦʨʝʪʠʯʥʦʪʦ ʥʠʚʦ. ɺ ʨʝʟʫʣʪʘʪ ʧʨʝʟ 70-ʪʝ ʛʦʜʠʥʠ ʩʝ ʧʦ̫ ʚʠʭʘ ʛʠʤʥʘʟʠʘʣʥʠʪʝ 

ʫʯʝʙʥʠʮʠ ʦʪ ʤʥʦʛʦʙʨʦʡʥʠ ʘʚʪʦʨʩʢʠ ʢʦʣʝʢʪʠʚʠ ʧʦʜ ʨʢ̡ʦʚʦʜʩʪʚʦʪʦ ʥʘ ʧʨʦʬ. ʄ. 

ɹʦʨʠʩʦʚ. ʊʝʟʠ ʫʯʝʙʥʠʮʠ ʧʲʨʚʦʥʘʯʘʣʥʦ ʙ̫ʭʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʝʣʠʪʥʠ ʛʠʤʥʘʟʠʠ, ʥʦ 

ʙ̫ʭʘ ʠʟʧʦʣʟʚʘʥʠ ʚ ʤʘʩʦʚʦʪʦ ʫʯʠʣʠʱʝ. ʊʝ ʩʘ ʩʣʦʞʥʠ ʟʘ ʚʩʠʯʢʠ ʫʯʝʥʠʮʠ. ʊ̫ ʭʥʦʪʦ 

ʚʣʠʷʥʠʝ, ʦʙʘʯʝ, ʧʨʦʜʲʣʞʘʚʘ ʜʝʩʝʪʠʣʝʪʠʷ. ʂʲʤ ʢʨʘʷ ʥʘ 70-ʪʝ ʛʦʜʠʥʠ ʪʝʟʠ ʫʯʝʙʥʠʮʠ 

ʙ̫ʭʘ ʧʨʝʨʘʙʦʪʝʥʠ ʠ ʤʘʣʢʦ ʦʣʝʢʦʪʝʥʠ ʧʦʜ ʨʢ̡ʦʚʦʜʩʪʚʦʪʦ ʥʘ ʧʨʦʬ. ʀʚ. ɿʣʘʪʝʚ ʠ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʩʧʦʨʝʜ ʫʯʝʙʥʠʪʝ ʧʣʘʥʦʚʝ ʟʷ ɽʉʇʋ ʠ ʉʆʋ. 

ʇʨʝʟ ʚʪʦʨʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ 80-ʪʝ ʛʦʜʠʥʠ ʩʝ ʜʠʩʢʫʪʠʨʘ ʠʟʜʘʚʘʥʝʪʦ ʥʘ 

ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʫʯʝʙʥʠʢ ʟʘ ʚʩʝʢʠ ʢʣʘʩ, ʢʦʝʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʥʘʡ-ʥʘʧʨʝʜ ʟʘ 8-ʠ ʢʣʘʩ 

(ʦʪ 1988/89 ʛʦʜ.). ʇʨʠ ʪʦʚʘ, ʟʘ ʜʘ ʠʤʘ ʪʝʤʘʪʠʯʥʦ ʝʜʠʥʩʪʚʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʫʯʝʙʥʠʮʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʠʟʨʘʙʦʪ̫ʪ ʩʪʘʥʜʘʨʪʠ (ɼʆʀ ï ʜʲʨʞʘʚʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 

ʠʟʠʩʢʚʘʥʠʷ) ʠ ʫʯʝʙʥʠ ʧʨʦʛʨʘʤʠ, ʦʩʥʦʚʘʥʠ ʥʘ ʪʝʟʠ ɼʆʀ. ʊʘʢʘ ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ 

ʩʟ̡ʜʘʚʘʥʝ ʥʘ ʫʯʝʙʥʠʮʠʪʝ ʩʝ ʧʨʦʤʝʥʷ ʧʦ ʩʭʝʤʘʪʘ ɼʆʀ ï ʫʯʝʙʥʘ ʧʨʦʛʨʘʤʘ ï ʫʯʝʙʥʠʢ. 

ʇʲʨʚʠ ʦʧʠʪʠ ʟʘ ʩʟ̡ʜʘʚʘʥʝ ʥʘ ɼʆʀ ʟʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʧʦ ʬʠʟʠʢʘ ʩʝ 

ʧʨʘʚ̫ ʪ ʚ ʩʨʝʜʘʪʘ ʥʘ 90-ʪʝ ʛʦʜʠʥʠ ʧʦʜ ʨʢ̡ʦʚʦʜʩʪʚʦʪʦ ʥʘ ʧʨʦʬ. ʄ. ʄʘʪʝʝʚ, ʘ ʧʲʨʚʠʪʝ 

ʦʬʠʮʠʘʣʥʠ ʩʪʘʥʜʘʨʪʠ ʠʟʣʠʟʘʪ ʧʨʝʟ 2000 ʛʦʜ. (ʩʟ̡ʜʘʜʝʥʠ ʦʪ ʢʦʤʠʩʠʷ, ʨʢ̡ʦʚʦʜʝʥʘ ʦʪ 

ʜʦʮ. ʄ. ʄʘʢʩʠʤʦʚ). ɺʝʨʦ̫ ʪʥʦ, ʪʦʟʠ ʧʪ̡, ʢʦʡʪʦ ʚʢʣʁʯʚʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠʟʨʘʙʦʪʚʘʥʝ 

ʥʘ ʫʯʝʙʥʘ ʧʨʦʛʨʘʤʘ, ʝ ʥʝʠʟʙʝʞʝʥ, ʥʦ ʪʚ̡ʨʜʝ ʧʦʜʨʦʙʥʦʪʦ Ⱬ ʨʘʟʨʘʙʦʪʚʘʥʝ (ʜʦʩʪʠʛʥʘʣʦ 

ʚ ʦʧʨʝʜʝʣʝʥ ʤʦʤʝʥʪ ʜʦ ʟʘʛʣʘʚʠʷʪʘ ʥʘ ʫʨʦʮʠʪʝ) ʝ ʧʨʝʯʢʘ ʧʨʝʜ ʘʚʪʦʨʠʪʝ ʟʘ ʠʥʪʝʨʝʩʥʦ 

ʠ ʩʲʜʲʨʞʘʪʝʣʥʦ ʠʟʣʘʛʘʥʝ. ɼʘ ʩʝ ʥʘʜʷʚʘʤʝ, ʯʝ ʅʘʨʝʜʙʘ ˉ 5 ʥʘ ʄʆʅ, ʩ ʢʦ̫ʪʦ ʩʝ 

ʦʧʨʝʜʝʣʷ ʜʲʨʞʘʚʥʠʷʪ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʩʪʘʥʜʘʨʪ ʟʘ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʘ ʧʦʜʛʦʪʦʚʢʘ ʠ 

ʟʘ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʯʦʚʝʢʲʪ ʠ ʧʨʠʨʦʜʘʪʘ ʠ ʧʦ ʬʠʟʠʢʘ 

ʠ ʘʩʪʨʦʥʦʤʠʷ ʱʝ ʜʘʜʝ ʧʦ-ʛʦʣʤ̫ʘ ʩʚʦʙʦʜʘ ʠ ʜʦʚʝʜʝ ʜʦ ʧʦ-ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʦʩʪ. 

ʆʪ ʦʢʦʣʦ 1994/95 ʛʦʜ. ʫʯʝʙʥʠʮʠʪʝ ʧʦ ʧʨʠʨʦʜʦʟʥʘʥʠʝ ʠ ʬʠʟʠʢʘ ʩʘ 

ʤʥʦʛʦʚʘʨʠʘʥʪʥʠ. ʋʯʝʙʥʠʮʠʪʝ ʟʘ ʧʲʨʚʠʷ ʮʠʢʲʣ (7-ʠ ʠ 8-ʠ ʢʣʘʩ) ʩʝ ʠʟʜʘʚʘʪ ʧʨʝʟ 

1995 ʠ 1996 ʛʦʜ. ʠ ʩʝ ʧʨʦʤʝʥʷʪ ʧʨʝʟ 2008 ʠ 2009 ʛʦʜ. ɺ ʛʠʤʥʘʟʠʠʪʝ ʫʯʝʙʥʠʮʠʪʝ ʟʘ 

9-ʪʠ ʢʣʘʩ ʥʘ ʉʆʋ ʚʣʠʟʘʪ ʧʨʝʟ 1997 ʛʦʜ. ʠ ʚ ʥʦʚʠ ʚʝʨʩʠʠ ʟʘ ʟʘʜʲʣʞʠʪʝʣʥʘ ʠ 

ʧʨʦʬʠʣʠʨʘʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ 9-ʪʠ ʠ 10-ʪʠ ʢʣʘʩ ʧʨʝʟ 2001 ʛʦʜ. ʇʨʝʟ 2002 ʛʦʜ. ʠʟʣʠʟʘʪ 

ʫʯʝʙʥʠʮʠʪʝ ʟʘ ʧʨʦʬʠʣʠʨʘʥʘ ʧʦʜʛʦʪʦʚʢʘ ʚ 11-ʪʠ ʠ 12-ʪʠ ʢʣʘʩ (ʧʦʩʣʝʜʥʠʷʪ ï ʚ 

ʝʜʠʥʩʪʚʝʥ ʚʘʨʠʘʥʪ). ɺ ʤʦʤʝʥʪʘ ʩʝ ʠʟʛʦʪʚ̫ ʪ ʫʯʝʙʥʠʮʠ ʧʦ ʥʦʚʠʪʝ ʧʨʦʛʨʘʤʠ ʠ ʟʘ 

ʜʚʘʪʘ ʮʠʢʲʣʘ (7 ï 8 ʠ 9 ï 10 ʢʣʘʩ). 

5. ʅ ʢ̫ʦʠ ʧʨʦʙʣʝʤʠ ʧʨʝʜ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʬʠʟʠʢʘ 

ʅʘʩʪʦ̫ ʱʠʷʪ ʜʦʢʣʘʜ ʝ ʧʦʩʚʝʪʝʥ ʧʦ-ʩʢʦʨʦ ʥʘ ʠʩʪʦʨʠʷʪʘ ʥʘ ʩʨʝʜʥʦʪʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʬʠʟʠʢʘ, ʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʠʟʤʝʨʝʥʠʷ ʩʝ ʦʪʨʘʟʷʚʘʪ ʚ̡ ʨʭʫ ʧʨʝʧʦʜʘʚʘʥʝʪʦ 

ʯʨʝʟ ʫʩʠʣʠʷʪʘ ʟʘ ʥʝʛʦʚʘʪʘ ʤʦʜʝʨʥʠʟʘʮʠʷ. ɺ ʧʲʨʚʦʥʘʯʘʣʥʠʷ ʧʣʘʥ ʥʘ ʜʦʢʣʘʜʘ ʩʝ 

ʚʢʣʁʯʚʘʭʘ ʠ ʨʘʟʜʝʣʠ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʤʝʞʜʫʧʨʝʜʤʝʪʥʠʪʝ ʚʨʲʟʢʠ ʥʘ ʬʠʟʠʢʘʪʘ ʩ 

ʤʘʪʝʤʘʪʠʢʘʪʘ,  ʩ  ʜʨʫʛʠʪʝ  ʧʨʠʨʦʜʥʠ  ʥʘʫʢʠ,  ʩ  ʪʨʫʜʦʚʦʪʦ  ʦʙʫʯʝʥʠʝ,  ʘ  ʩʲʱʦ  ï 



 

  

 

 

 

ʩʲʩʪʦ̫ ʥʠʝʪʦ ʥʘ ʢʘʙʠʥʝʪʠʪʝ ʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʪʝ ʧʨʘʢʪʠʢʫʤʠ. ʊʝʟʠ ʪʝʤʠ ʪʨʷʙʚʘ ʜʘ 

ʙ̡ ʜʘʪ ʧʨʝʜʤʝʪ ʥʘ ʩʧʝʮʠʘʣʥʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. 

ɺ ʟʘʢʣʯʁʝʥʠʝʪʦ ʥʘ ʜʦʢʣʘʜʘ ʱʝ ʩʧʦʤʝʥʝʤ ʥʘʢʨʘʪʢʦ ʥʘʡ-ʚʘʞʥʠʪʝ 

ʧʨʦʙʣʝʤʠ, ʩʧʦʨʝʜ ʥʘʩ, ʧʨʝʜ ʬʠʟʠʢʘʪʘ ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ. ʇʨʠ ʪʦʚʘ ʠʟʭʦʜʥʘʪʘ 

ʧʦʟʠʮʠʷ ʥʘ ʢʦʣʝʛʠʷʪʘ ʧʦ ʬʠʟʠʢʘ ʪʨʷʙʚʘ ʜʘ ʙ̡ ʜʘʪ ʥʝ ʥʘʰʠʪʝ ʠʥʪʝʨʝʩʠ ʠ 

ʧʨʝʜʫʙʝʞʜʝʥʠʷ, ʘ ʠʥʪʝʨʝʩʠʪʝ ʥʘ ʜʚʝʪʝ ʛʦʣʝʤʠ ʛʨʫʧʠ ʫʯʝʥʠʮʠ: ʪʝʟʠ, ʢʦʠʪʦ ʱʝ 

ʧʨʦʜʲʣʞʘʪ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ, ʠ ʪʝʟʠ, ʢʦʠʪʦ ʱʝ ʩʝ ʚʢʣʁʯʘʪ ʦʱʝ 

ʩʣʝʜ ʛʠʤʥʘʟʠʷʪʘ ʚ ʧʘʟʘʨʘ ʥʘ ʪʨʫʜʘ. ʇʦʩʣʝʜʥʠʪʝ ʤʦʛʘʪ ʜʘ ʙ̡ ʜʘʪ ʧʨʠʚʣʝʯʝʥʠ ʢʲʤ 

ʠʥʪʝʨʝʩʥʠ ʠ ʥʝʦʙʭʦʜʠʤʠ ʧʨʦʬʝʩʠʠ ʠʤʝʥʥʦ ʯʨʝʟ ʬʠʟʠʢʘʪʘ, ʭʠʤʠʷʪʘ, ʙʠʦʣʦʛʠʷʪʘ. 

ʇʨʦʙʣʝʤʠ: 

1 ʇʦ ʭʦʨʘʨʠʫʤʘ ʠ ʩʪʨʫʢʪʫʨʘʪʘ 

ʉʧʦʨʝʜ ʥʘʩ ʝʬʝʢʪʠʚʥʦ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʬʠʟʠʢʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʦʩʲʝɦʩʪʚʠ, 

ʢʘʪʦ ʩʝ ʧʨʝʜʚʠʜʷʪ ʚ ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ 2 ʯʘʩʘ ʩʝʜʤʠʯʥʦ ʦʪ 6-ʪʠ ʜʦ 10-ʪʠ 

ʢʣʘʩ ʠ ʝʜʠʥ ʯʘʩ ʘʩʪʨʦʥʦʤʠʷ ʚ 11-ʪʠ ʢʣʘʩ. ʊʘʢʘ ʤʦʞʝ ʜʘ ʩʝ ʚ̡ ʟʩʪʘʥʦʚʠ ʩʠʩʪʝʤʥʦʪʦ 

ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʬʠʟʠʢʘʪʘ ʚ ʜʚʘ ʮʠʢʲʣʘ: 6 ï 7 ʢʣʘʩ ʠ 8 ï 11 ʢʣʘʩ. 

ɺ ʧʨʦʬʠʣʠʨʘʥʦʪʦ ʦʙʫʯʝʥʠʝ ʝ ʥʝʦʙʭʦʜʠʤʘ ʥʘʩʦʢʘ ʢʲʤ ʧʨʝʜʫʥʠʚʝʨʩʠʪʝʪʩʢʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʩ ʦʙʦʩʦʙ̫ʚʘʥʝ ʥʘ ʧʨʠʨʦʜʦʥʘʫʯʝʥ ʧʨʦʬʠʣ (ʚʢʣʯʁʚʘ  ɦʚʩʠʯʢʠ ʧʨʠʨʦʜʥʠ 

ʥʘʫʢʠ) ʠ, ʝʚʝʥʪʫʘʣʥʦ, ʚ̡ ʟʩʪʘʥʦʚ̫ʚʘʥʝ ʥʘ ʧʨʦʬʠʣ ʬʠʟʠʢʘ ʠ ʤʘʪʝʤʘʪʠʢʘ ʩ 

ʦʩʲʚʨʝʤʝʥʝʥʠ ʫʯʝʙʝʥ ʧʣʘʥ ʠ ʧʨʦʛʨʘʤʠ. 

2)ʇʨʠʚʣʠʯʘʥʝʪʦ ʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʫʯʠʪʝʣʠ ʧʦ ʬʠʟʠʢʘ 

ɸʢʪʫʘʣʥʦʩʪʪʘ ʠ ʦʩʪʨʦʪʘʪʘ ʥʘ ʪʦʟʠ ʧʨʦʙʣʝʤ ʥʝʧʨʝʢʲʩʥʘʪʦ ʥʘʨʘʩʪʚʘʪ. ʊʦʡ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʝʰʘʚʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʙʱʠʪʝ ʜʝʡʩʪʚʠʷ ʘ ʧʨʠʚʣʠʯʘʥʝ ʥʘ ʫʯʠʪʝʣʠ ʧʦ 

ʚʩʠʯʢʠ ʧʨʝʜʤʝʪʠ, ʩʧʝʮʠʘʣʥʠ ʛʨʠʞʠ ʟʘ ʢʘʪʝʜʨʠʪʝ ʧʦ ʤʝʪʦʜʠʢʘ ʥʘ ʬʠʟʠʢʘʪʘ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ, ʩʪʠʧʝʥʜʠʠ ʟʘ ʙ̡ ʜʝʱʠʪʝ ʫʯʠʪʝʣʠ ʠ ʜʨ. 

3)ʍʘʨʘʢʪʝʨʲʪ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ 

ʅʘ ʧʨʝʜʝʥ ʧʣʘʥ ʧʨʠ ʠʟʣʘʛʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʘ ʚ ʩʨʝʜʥʠʪʝ ʫʯʠʣʠʱʘ ʪʨʷʙʚʘ ʜʘ 

ʠʟʣʝʟʷʪ ʚ̫ʣʝʥʠʷʪʘ ʠ ʬʠʟʠʯʝʩʢʠʷʪ ʝʢʩʧʝʨʠʤʝʥʪ. ʌʠʟʠʯʝʩʢʘʪʘ ʢʦʣʝʛʠʷ ï ʫʯʠʪʝʣʠ, 

ʧʨʝʧʦʜʘ-ʚʘʪʝʣʠ ʦʪ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ, ʘʚʪʦʨʠʪʝ ʥʘ ʫʯʝʙʥʠʮʠ ï ʪʨʷʙʚʘ ʜʘ ʧʨʝʦʜʦʣʝʷʪ 

ʫʪʚ̡ʨʜʠʣʦʪʦ ʩʝ ʫʙʝʞʜʝʥʠʝ, ʯʝ ʬʠʟʠʢʘʪʘ ʝ ʪʨʫʜʥʘ ʥʘʫʢʘ, ʬʠʟʠʢʘʪʘ ʠ ʘʩʪʨʦʥʦʤʠʪ̫ʘ 

ʩʘ ʫʚʣʝʢʘʪʝʣʥʠ ʟʘ ʚʩʝʢʠ. 

4)ʌʠʟʠʢʘʪʘ ʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʥʘʫʢʘ 

ʊʦʟʠ ʥʝʠʥ ʭʘʨʘʢʪʝʨ ʠʟʠʩʢʚʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ Ⱬ ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ ʜʘ ʩʝ 

ʧʨʘʚʠ ʚ ʦʙʦʨʫʜʚʘʥʠ ʢʘʙʠʥʝʪʠ ʧʦ ʬʠʟʠʢʘ, ʚʢʣʁʯʠʪʝʣʥʦ ʠ ʩ ʚ̡ʟʤʦʞʥʦʩʪʠ ʟʘ 

ʣʘʙʦʨʘʪʦʨʝʥ ʧʨʘʢʪʠʢʫʤ. 

5)ʇʦʜʭʦʜʲʪ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ 

ʅʝʦʙʭʦʜʠʤʘ ʝ ʧʦ-ʨʝʰʠʪʝʣʥʘ ʧʨʦʤʷʥʘ ʥʘ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʥʠʷ ʧʦʜʭʦʜ ʚ 

ʧʨʝʧʦʜʘʚʘʥʝʪʦ. ʅʦʚʘʪʘ ʤʝʪʦʜʠʢʘ ʩʝ ʥʘʣʘʛʘ ʩ ʦʛʣʝʜ ʥʦʚʠʪʝ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ 

ʢʘʪʦ ʢʦʤ-ʧʁ ʪʨʠ, ʠʥʪʝʨʘʢʪʠʚʥʠ ʜʲʩʢʠ ʚ ʢʣʘʩʥʠʪʝ ʩʪʘʠ, ʝʣʝʢʪʨʦʥʥʠ ʫʯʝʙʥʠʮʠ ʠ ʜʨ., 

ʙʣʠʟʢʠ ʜʦ ʚʩʝʢʠʜʥʝʚʠʝʪʦ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʫʯʝʥʠʮʠ, ʘ ʠ ʜʦ ʧʨʘʢʪʠʢʘʪʘ ʥʘ 

ʝʚʨʦʧʝʡʩʢʠʪʝ ʩʪʨʘʥʠ. 

ʉʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʬʠʟʠʢʘ ʚ ɹʲʣʛʘʨʠʷ ʠʤʘ ʧʦʯʪʠ ʜʚʫʚʝʢʦʚʥʠ 

ʪʨʘʜʠʮʠʠ (ʦʪ ʀʚ. ʉʝʣʠʤʠʥʩʢʠ ʠ ʅ. ɻʝʨʦʚ). ʊʦ ʝ ʥʝʦʪʤʝʥʥʘ ʯʘʩʪ ʦʪ ʚ̡ ʟʧʠʪʘʥʠʝʪʦ ʥʘ 

ʙ̡ ʜʝʱʠʪʝ ʠʥʞʝʥʝʨʠ, ʪʝʭʥʠʮʠ, ʤʝʜʠʮʠ, ʭʫʤʘʥʠʪʘʨʠʩʪʠ ï ʛʨʘʞʜʘʥʠ ʠ ʪʨʫʞʝʥʠʮʠ ʥʘ 

ɹʲʣʛʘʨʠʷ ʠ ɽʚʨʦʧʘ. 
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ʆɹʈɸɿʆɺɸʅʀɽʊʆ ʇʆ ʌʀɿʀʂɸ ɺ ɹʒʃɻɸʈʉʂʆʊʆ 

ʋʏʀʃʀʑɽ ʇʈɽɿ ɺʒɿʈɸɾɼɸʅɽʊʆ ɼʆ ʇʒʈɺɸʊɸ 

ʇʆʃʆɺʀʅɸ ʅɸ XX ɺɽʂ 

 
ʄʘʷ ɻʘʡʜʘʨʦʚʘ, ɽʣʝʥʘ ʄʘʩʣʝʥʢʦʚʘ, ʀʚʝʣʠʥʘ ʂʦʮʝʚʘ, 

ʉʋ Ăʉʚ. ʂʣ. ʆʭʨʠʜʩʢʠ ï ʌʠʟʠʯʝʩʢʠ ʬʘʢʫʣʪʝʪ 

 
ʇʦ ʠʩʪʦʨʠʯʝʩʢʠ ʧʨʠʯʠʥʠ ʙ̡ ʣʛʘʨʩʢʦʪʦ ɺʲʟʨʘʞʜʘʥʝ ʠʟʦʩʪʘʚʘ ʦʪ 

ʝʚʨʦʧʝʡʩʢʦʪʦ, ʢʦʝʪʦ ʩʝ ʦʪʨʘʟʷʚʘ ʥʘ ʛʨʘʤʦʪʥʦʩʪʪʘ ʠ ʙʠʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ. 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʧʦʢʘʟʚʘʪ, ʯʝ ʟʘ ʢʨʘʪʢʦ ʚʨʝʤʝ ʩʣʝʜ ʆʩʚʦʙʦʞʜʝʥʠʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʚ 

ɹʲʣʛʘʨʠʷ, ʚʢʣʁʯʠʪʝʣʥʦ ʠ ʧʦ ʬʠʟʠʢʘ, ʜʦʩʪʠʛʘ ʝʚʨʦʧʝʡʩʢʦʪʦ ʨʘʚʥʠʱʝ. ɽʜʥʘ ʦʪ 

ʧʨʠʯʠʥʠʪʝ ʝ, ʯʝ ʙ̡ ʣʛʘʨʠʥʲʪ ʧʨʠʝʤʘ ʟʘ ʚʠʩʰʘ ʮʝʥʥʦʩʪ ʜʦʙʨʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʥʘʩʲʨʯʘʚʘ ʜʝʮʘʪʘ ʩʠ ʜʘ ʛʦ ʧʦʩʪʠʛʥʘʪ. 

ɿʥʘʥʠʷʪʘ ʟʘ ʧʨʠʨʦʜʘʪʘ ʚ ʨʘʥʥʠ ʠʟʪʦʯʥʠʮʠ 

ʆʱʝ ʧʨʝʟ X ʚʝʢ ʩʨʝʜʥʦʚʝʢʦʚʥʠʷʪ ʙ̡ ʣʛʘʨʩʢʠ ʧʠʩʘʪʝʣ ʁʦʘʥ ɽʢʟʘʨʭ ʦʪʜʝʣʷ ʚ 

ʢʥʠʛʘʪʘ ʩʠ Ăʐʝʩʪʦʜʥʝʚñ , ʧʦʩʚʝʪʝʥʘ ʥʘ ʩʲʪʚʦʨʝʥʠʝʪʦ ʥʘ ʩʚʝʪʘ, ʯʝʪʚ̡ʨʪʦ ʩʣʦʚʦ 

Ăʅʝʙʝʩʘñ, ʚ ʢʦʝʪʦ ʦʧʠʩʚʘ ʥʝʙʝʩʥʠʪʝ ʩʚʝʪʠʣʘ ʠ ʚ̫ʣʝʥʠʷʪʘ, ʩʚ̡ʨʟʘʥʠ ʩ ʪ̫ ʭ, ʢʘʪʦ 

ʧʠʰʝ ʥʘʧʨʠʤʝʨ Ă ...ʩʣʲʥʮʝʪʦ ʩʝ ʟʘʪʲʤʥʷʚʘ, ʢʦʛʘʪʦ ʣʫʥʘʪʘ ʟʘʩʪʘʥʝ ʢʘʪʦ 

ʧʨʝʛʨʘʜʘ... ñ ʠ ʜʨʫʛʠ ʦʧʠʩʘʥʠʷ, ʢʦʝʪʦ ʩʚʠʜʝʪʝʣʩʪʚʘ, ʯʝ ʩʝ ʪʲʨʩʷʪ ʦʙ̫ ʩʥʝʥʠʷ ʥʘ 

ʚ̫ʣʝʥʠʷ ʢʘʪʦ ʩʣʲʥʯʝʚʠʪʝ ʠ ʣʫʥʥʠ ʟʘʪʲʤʥʝʥʠʷ, ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʟʚʝʟʜʠʪʝ ʠ 

ʚʠʜʠʤʠʪʝ ʪʦʛʘʚʘ ʧʣʘʥʝʪʠ [7]. 

ɿʥʘʥʠʷ ʟʘ ʚʝʝɦʩʪʚʘʪʘ ʚ ʧʨʠʨʦʜʘʪʘ, ʢʘʢʪʦ ʠ ʦʧʠʩʘʥʠʷ ʥʘ ʥʷʢʦʠ ʷʚʣʝʥʠʷ ʚ 

ʘʪʤʦʩʬʝʨʘʪʘ, ʩʝ ʜʘʚʘʪ ʚ ʨʘʟʜʝʣ ʩʝʜʤʠ ʥʘ ʈʠʙʥʠʷ ʙʫʢʚʘʨ ʥʘ ʇʝʪʲʨ ɹʝʨʦʥ, ʥʘʨʝʯʝʥ 

ʌʠʟʠʯʝʩʢʠ ʩʢʘʟʘʥʠʷ [4], ʢʦʡʪʦ ʝ ʠʟʜʘʜʝʥ ʧʨʝʟ 1824 ʛ. ʚ ɹʨʘʰʦʚ ʠ ʩʝ ʧʨʝʠʟʜʘʚʘ ʜʦ 

1862 ʛ. ʝhʩʪ ʧʲʪʠ. ɿʘ ʥʝʛʦ ʩʝ ʛʦʚʦʨʝʣʦ, ʯʝ Ăʘʢʦ ʛʦ ʯʝʪʝʰ ʦʪ ʢʦʨʘ ʜʦ ʢʦʨʘ, ʤʠʥʫʚʘʰ 

ʟʘ ʫʯʝʥñ. ɺ ʫʯʝʙʥʠʢʘ ʠʤʘ ʧʦʥʷʪʠʷ ʢʘʪʦ ʤʲʛʣʘ, ʦʙʣʘʮʠ, ʩʥʷʛ, ʛʨʘʜʫʰʢʘ, ʩʥʷʛ, ʧʘʨʘ. 

ʆʙ̫ʩʥʝʥʠʝʪʦ ʟʘ ʤʲʣʥʠʷʪʘ ʝ, ʯʝ Ă ʚ ʦʙʣʘʮʠʪʝ ʠʤʘ ʦʩʦʙʝʥʦ ʚʝʝɦʩʪʚʦ- ʝʣʝʢʪʨʠʢʘ, 

ʢʦʝʪʦ ʧʦʨʘʞʜʘ ʛʨʲʤʦʪʝʚʠʮʘʪʘñ. 

ʆʙʫʯʝʥʠʝ ʧʦ ʬʠʟʠʢʘ ʜʦ ʆʩʚʦʙʦʞʜʝʥʠʝʪʦ ï ʦʪ ʅʘʡʜʝʥ ɻʝʨʦʚ ʜʦ ʀʚʘʥ

ɻʁ ʟʝʣʝʚ 
ʀʩʪʦʨʠʷʪʘ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʬʠʟʠʢʘʪʘ ʧʨʝʟ ɺʲʟʨʘʞʜʘʥʝʪʦ ʝ ʧʨʝʜʠʤʥʦ 

ʠʩʪʦʨʠʷ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ, ʥʦ ʪʨʷʙʚʘ ʜʘ ʩʧʦʤʝʥʝʤ ʠ ʧʲʨʚʘʪʘ ʙ̡ ʣʛʘʨʩʢʘ 

ʜʠʩʝʨʪʘʮʠʷ ʧʦ ʬʠʟʠʢʘ (ʪʝʨʝʪʠʯʥʘ ʤʝʪʝʦʨʦʣʦʛʠʷ), ʟʘʱʠʪʝʥʘ ʦʪ ɼʠʤʠʪʲʨ ʄʫʪʝʚ ʚ 

ɹʝʨʣʠʥʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʦʱʝ ʧʨʝʟ ʜʘʣʝʯʥʘʪʘ 1842 ʛ. 
ʂʘʪʦ ʩʘʤʦʩʪʦ̫ ʪʝʣʝʥ ʫʯʝʙʝʥ ʧʨʝʜʤʝʪ ʚ ʫʯʠʣʠʱʝ ʬʠʟʠʢʘʪʘ ʩʝ ʚ̡ʚʝʞʜʘ ʚ 

ʉʣʠʚʝʥ ʧʨʝʟ 1825 ʛ. ʦʪ ʟʘʚ̡ ʨʰʠʣʠʷ ʛʨʲʮʢʘ ʛʠʤʥʘʟʠʷ ʚ ʂʠʜʦʥʠʷ, ʄʘʣʘ ɸʟʠʷ 

ʩʣʠʚʝʥʩʢʠ ʫʯʠʪʝʣ ʀʚʘʥ ʉʝʣʠʤʩʢʠ. 

ɺʣʠʷʥʠʝʪʦ ʥʘ ʛʨʲʮʢʦʪʦ ʧʨʦʩʚʝʱʝʥʠʝ ʚ̡ ʨʭʫ ʦʙʨʘʟʦʚʘʪʝʣʥʦʪʦ ʜʝʣʦ ʚ 

ɹʲʣʛʘʨʠʷ ʧʦ ʪʦʚʘ ʚʨʝʤʝ ʧʨʦʜʲʣʞʘʚʘ ʩ ɽʤʘʥʫʠʣ ɺʘʩʢʠʜʦʚʠʯ ʠ ʩʟ̡ʜʘʜʝʥʠʪʝ ʦʪ ʥʝʛʦ 

ʫʯʠʣʠʱʘ ʚ ʉʚʠʱʦʚ ʠ ʚ ʇʣʝʚʝʥ, ʩ ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʬʠʟʠʢʘ ʚ ʧʨʦʛʠʤʥʘʟʠʘʣʥʠʪʝ 

ʢʣʘʩʦʚʝ ʧʨʝʟ ʧʝʨʠʦʜʘ ʦʪ 1817 ʜʦ 1846 ʛʦʜʠʥʘ. ʀʤʘ ʟʘʧʘʟʝʥ ʫʯʝʙʥʠʢ ʧʦ ʬʠʟʠʢʘ ʥʘ 

ʛʨʲʮʢʠ ʦʪ 1812 ʛ., ʦʪʧʝʯʘʪʘʥ ʚ̡ ʚ ɺʠʝʥʘ ʦʪ ʛʨʢ̡ʘ Koʥʩʪʘʥʪʠʥʦʩ ɺʘʨʜʘʣʘʭʦʩ, ʢʦʡʪʦ 

ʝ ʙʠʣ ʠʟʧʦʣʟʚʘʥ ʚ ʧʨʦʛʠʤʥʘʟʠʘʣʥʠʷ ʢʫʨʩ [8,3]. 



 

  

 

 

 

 

 
 

ʌʠʛ.1. ʇʲʨʚʠʷʪ ʙʲʣʛʘʨʩʢʠ ʫʯʝʙʥʠʢ ʧʦ 

ʬʠʟʠʢʘ 

 

ʌʠʛ. 2. ʋʯʝʙʥʠʢʪ̡ ʥʘ ʇʦʠʡʝ 

ɼʦ ʆʩʚʦʙʦʞʜʝʥʠʝʪʦ ʠʤʘ ʠʟʜʘʜʝʥʠ ʪʨʠ ʥʝʧʲʣʥʠ ʫʯʝʙʥʠʢʘ ʧʦ ʬʠʟʠʢʘ. ʊʦʚʘ 

ʩʘ ʧʲʨʚʘʪʘ ʯʘʩʪ ʥʘ ʅʘʡʜʝʥ ɻʝʨʦʚʠʷ Ăʀʟʚʦʜ ʦʪ ʬʠʟʠʢʘñ (1849), ʫʯʝʙʥʠʢʲʪ ʥʘ ɼʨʘʛʘʥ 

ʄʘʥʯʦʚ ʧʦ Ăʛʨʘʤʘʪʠʢʘ, ʛʝʦʛʨʘʬʠʷ, ʚʩʝʦʙʱʘ ʠʩʪʦʨʠʷ, ʘʨʠʪʤʝʪʠʢʘ, ʛʝʦʤʝʪʨʠʷ ʠ 

ʬʠʟʠʢʘñ (1862) ʠ Ăɻʝʦʤʝʪʨʠʷ ʧʨʘʚʦʣʠʥʝʡʥʘ, ʪʨʠʛʦʥʦʤʝʪʨʠʷ ʠ ʩʪʘʪʠʢʘñ (1871) ʥʘ 

ɾ. ʌ. ʆʣʠʚʠʝ, ʧʨʝʚʝʜʝʥʘ ʦʪ ʅʝʩʪʦʨ ʄʘʨʢʦʚ [5,9 ]. 

ɻʠʤʥʘʟʠʘʣʥʠʪʝ ʫʯʝʙʥʠʮʠ ʧʦ ʬʠʟʠʢʘ, ʠʟʜʘʜʝʥʠ ʥʘ ʙ̡ ʣʛʘʨʩʢʠ ʝʟʠʢ ʜʦ 1878 

ʛʦʜʠʥʘ, ʩʘ ʧʝʪ [5, 9, 15, 16]. ʊʦʚʘ ʩʘ ʧʲʣʥʠʪʝ ʫʯʝʙʥʠʮʠ ʧʦ ʬʠʟʠʢʘ ʥʘ ʅʘʡʜʝʥ ɻʝʨʦʚ 

(1849), ɸ. ɻʘʥʦ (1869) , ɼ. ʐʫʙʝʨʪ (1872), ʀʚʘʥ ɻʁ ʟʝʣʝʚ (1874) ʠ ʫʯʝʙʥʠʢʲʪ ʧʦ 

ʘʩʪʨʦʥʦʤʠʷ, ʧʨʝʚʝʜʝʥ ʧʨʝʟ 1873 ʛʦʜʠʥʘ ʦʪ ɼʠʤʠʪʲʨ ɽʥʯʝʚ . ɺ ʪ̫ ʭ ʩʘ ʦʧʠʩʘʥʠ 

ʧʦʥʷʪʠʷ, ̫ ʚʣʝʥʠʷ, ʟʘʢʦʥʠ ʠ ʘʧʘʨʘʪʠ ʦʪ ʚʩʠʯʢʠ ʦʙʣʘʩʪʠ ʥʘ ʬʠʟʠʢʘʪʘ. ʅʦ ʘʚʪʦʨʩʢʠ ʩʘ 

ʩʘʤʦ ʜʚʘ ï ʧʲʨʚʠʷʪ ʥʘ ʅʘʡʜʝʥ ɻʝʨʦʚ ʠ ʚʪʦʨʠʷʪ ʥʘ ʀʚʘʥ ɻʁ ʟʝʣʝʚ. 

ʅʘ 17 ʶʥʠ 1845 ʛ. ʢʦʧʨʠʚʱʝʥʝʮʲʪ ʅʘʡʜʝʥ ɻʝʨʦʚ ʟʘʚ̡ ʨʚhʘ ʩ ʧʲʣʥʦ 

ʦʪʣʠʯʠʝ ʈʠʰʝʣʴʦʚʩʢʠʷ ʣʠʮʝʡ ʚ ʆʜʝʩʘ ʠ ʟʘ ʩʣʝʜʚʘʘɦʪʘ ʫʯʝʙʥʘ ʛʦʜʠʥʘ ʝ ʥʘʟʥʘʯʝʥ ʟʘ 

ʛʣʘʚʝʥ ʫʯʠʪʝʣ ʚ ʦʙʱʠʥʩʢʦʪʦ ʫʯʠʣʠʱʝ ʚ ʂʦʧʨʠʚʱʠʮʘ ʠ ʦʱʝ ʚ ʩʲʘɦʪʘ ʛʦʜʠʥʘ ʢʲʤ 

ʪʦʚʘ ʫʯʠʣʠʱʝ ʪʦʡ ʦʪʢʨʠʚʘ ʧʲʨʚʠʷ ʢʣʘʩ ʥʘ ʢʣʘʩʥʦʪʦ ʫʯʠʣʠʱʝ, ʚ ʢʦʝʪʦ ʝ ʟʘʧʠʩʘʥ ʠ 

ʁʦʘʢʠʤ ɻʨʫʝʚ ʦʪ ʂʦʧʨʠʚʱʠʮʘ. ʊʘʤ ʩʝ ʠʟʫʯʘʚʘʣʠ ʬʨʝʥʩʢʠ ʝʟʠʢ, ʬʠʟʠʢʘ, ʘʣʛʝʙʨʘ ʠ 

ʛʝʦʤʝʪʨʠʷ, ʢʨʘʪʢʘ ʚʩʝʦʙʱʘ ʠʩʪʦʨʠ̫, ʢʘʪʝʭʠʟʠʩ. ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʩʝ ʧʨʘʚʝʣʦ 

ʧʦ ʟʘʧʠʩʢʠ, ʥʘʧʠʩʘʥʠ ʦʪ ʅʘʡʜʝʥ ɻʝʨʦʚ ʠ ʧʦʤʦʱʥʠʢʲʪ ʤʫ ʍʨʠʩʪʦ ʇʫʣʝʢʦʚ. ʃʠʧʩʘʪʘ 

ʥʘ ʫʯʝʙʥʠʮʠ ʧʦ ʬʠʟʠʢʘ ʥʘʣʦʞʠʣʘ ʪʲʨʩʝʥʠʷ ʥʘ ʪʘʢʠʚʘ ʧʦ ʧʦʨʲʯʢʘ ʚ ʦʜʝʩʢʠʪʝ 



 

  

 

 

 

ʙʠʙʣʠʦʪʝʢʠ, ʟʘ ʢʦʝʪʦ ʩʚʠʜʝʪʝʣʩʪʚʘʪ ʤʥʦʛʦ ʙʝʣʝʞʢʠ ʚ ʣʠʯʥʠʷ ʘʨʭʠʚ ʥʘ ɻʝʨʦʚ. ɼʦ 

ʥʘʯʘʣʦʪʦ ʥʘ ʂʨʠʤʩʢʘʪʘ ʚʦʡʥʘ ʅʘʡʜʝʥ ɻʝʨʦʚ ʫʯʠʪʝʣʩʪʚʘ ʢʘʪʦ ʛʣʘʚʝʥ ʫʯʠʪʝʣ ʚ 

ʧʲʨʚʦʪʦ ʧʲʣʥʦ ʢʣʘʩʥʦ ʫʯʠʣʠʱʝ (ʝhʩʪʢʣʘʩʥʘ ʛʠʤʥʘʟʠʷ) ʚ ʇʣʦʚʜʠʚ, ʩʣʝʜ ʢʦʝʪʦ 

ʧʨʝʙʠʚʘʚʘ ʚ ʈʫʩʠʷ ʠ ʩʝ ʚʨʲʱʘ ʚ ʇʣʦʚʜʠʚ ʢʘʪʦ ʧʲʨʚʠ ʚʠʮʝʢʦʥʩʫʣ. 

ʇʨʝʟ 60-ʪʝ ʛʦʜʠʥʠ ʥʘ XIX  ʚʝʢ ʄʠʜʭʘʪ ʧʘʰʘ, ʢʦʡʪʦ ʝ ʛʫʙʝʨʥʘʪʦʨ ʥʘ 

ɼʫʥʘʚʩʢʠʷ ʚʠʣʘʝʪ, ʧʨʘʚʠ ʦʧʠʪ ʟʘ ʩʟ̡ʜʘʚʘʥʝ ʥʘ ʝʜʠʥʥʘ ʪʫʨʩʢʘ ʥʘʮʠʷ ʩ ʠʜʝʷʪʘ ʟʘ 

ʩʣʠʚʘʥʝ ʥʘ ʪʫʨʩʢʠʪʝ ʠ ʙ̡ ʣʛʘʨʩʢʠ ʫʯʠʣʠʱʘ. ʇʦʨʘʜʠ ʧʨʦʪʠʚʦʧʦʩʪʘʚ̫ ʥʝ ʥʘ ʪʫʨʩʢʦʪʦ 

ʥʘʩʝʣʝʥʠʝ ʦʪ ʨʝʣʠʛʠʦʟʥʠ ʩʲʦʙʨʘʞʝʥʠʷ, ʪʦʟʠ ʧʨʦʝʢʪ ʧʨʦʧʘʜʘ ʠ ʪʘʢʘ ʩ ʧʨ̡ʚʠʷ ɿʘʢʦʥ 

ʟʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʦʪ 1869 ʛ. ʟʘ ʩʤʝʩʝʥʦʪʦ ʥʘʩʝʣʝʥʠʝ ʩʝ ʫʩʪʘʥʦʚ̫ʚʘʪ ʦʪʜʝʣʥʠ 

ʫʯʠʣʠʱʘ, ʢʘʪʦ ʚ ʙ̡ ʣʛʘʨʩʢʠʪʝ (ʦʢʦʣʦ 1500) ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʨʝʜʠ ʦʩʚʦʙʦʞʜʝʥʠʝʪʦ, 

ʦʙʫʯʝʥʠʝʪʦ ʩʝ ʜʦʙʣʠʞʘʚʘ ʧʦʚʝʯʝ ʜʦ ʪʦʚʘ ʚ ʝʚʨʦʧʝʡʩʢʠʪʝ ʫʯʠʣʠʱʘ ʠ ʠʤʘ ʩʚʝʪʩʢʠ 

ʭʘʨʘʢʪʝʨ [11]. 

ʇʦʜʛʦʪʚʠʪʝʣʥʘʪʘ ʨʘʙʦʪʘ ʧʦ ʩʲʙʠʨʘʥʝ ʥʘ ʠʟʪʦʯʥʠʮʠ, ʧʨʝʚʝʞʜʘʥʝʪʦ ʠʤ, 

ʥʘʧʠʩʚʘʥʝʪʦ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʧʲʨʚʠʷ ʙ̡ ʣʛʘʨʩʢʠ ʫʯʝʙʥʠʢ ʧʦ ʬʠʟʠʢʘ (ʬʠʛ.1), 

ʥʘʧʠʩʘʥ ʦʪ ʅʘʡʜʝʥ ɻʝʨʦʚ, ʝ ʢʦʣʦʩʘʣʥʘ. ʀʤʘ ʩʚʝʜʝʥʠʷ [2,5,15,16], ʯʝ ʅʘʡʜʝʥ 

ɻʝʨʦʚ   ʠʟʧʦʣʟʚʘ   ʚʝʨʦ̫ ʪʥʦ ʪʨʝʪʦʪʦ ʠ ʯʝʪʚ̡ʨʪʦ ʠʟʜʘʥʠʝ ʥʘ ʫʯʝʙʥʠʢʘ ʥʘ ʃʝʥʮ, 

Ăʈʫʢʦʚʦʜʩʪʚʦ ʢ ʬʠʟʠʢʝñ, ʩʲʩʪʘʚʝʥʦ ʟʘ ʨʫʩʢʠʪʝ ʛʠʤʥʘʟʠʠ ʠ ʠʟʜʘʜʝʥʦ ʚ ʉʘʥʢʪ 

ʇʝʪʝʨʙʫʨʛ ʧʨʝʟ 1846 ʛ. ʃʝʥʮ ʧʦ ʪʦʚʘ ʚʨʝʤʝ ʝ ʨʢ̡ʦʚʦʜʠʪʝʣ ʥʘ ʩʟ̡ʜʘʜʝʥʠʷ ʦʪ ʇʝʪʲʨ 

ɺʝʣʠʢʠ ʚ ʥʘʯʘʣʦʪʦ ʥʘ XVIII  ʚʝʢ ʌʠʟʠʯʝʩʢʠ ʦʪʜʝʣ ʢʲʤ ʇʝʪʝʨʙʫʨʛʩʢʘʪʘ ʘʢʘʜʝʤʠʷ ʥʘ 

ʥʘʫʢʠʪʝ. ʀʟʧʦʣʟʚʘʥ ʝ ʠ ʯʝʪʠʨʠʪʦʤʥʠʷ ʫʯʝʙʥʠʢ Ăɽʣʝʤʝʥʪʠ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘʪʘ 

ʬʠʟʠʢʘ ʠ ʤʝʪʝʦʨʦʣʦʛʠʷñ ʥʘ ʬʨʝʥʩʢʠʷ ʬʠʟʠʢ ʂʣʦʜ ʇʫʠʡʝ ʦʪ 1827 ʛ., ʦʪ ʢʦʛʦʪʦ 

ʟʘʠʤʩʪʚʘ ʥʢ̫ʦʠ ʠʜʝʠ ʟʘ ʯʝʨʪʝʞʠ. ʅʘʯʠʥʲʪ ʥʘ ʠʟʣʦʞʝʥʠʝ ʥʘ ʃʝʥʮ ʧʦ ʩʪʨʫʢʪʫʨʘ ʠ 

ʣʦʛʠʢʘ ʝ ʙʣʠʟ̡ ʢ ʜʦ ʩʪʠʣʘ ʥʘ ʫʯʝʙʥʠʢʘ ʥʘ 

ɻʝʨʦʚ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʌʠʛ.3.  ʈʢ̡ʦʧʠʩ  ʥʘ  ʯʘʩʪ  ʚʪʦʨʘ  ʦʪ 

Ăʀʟʚʦʜ ʦʪ ʬʠʟʠʢʘʪʘñ 

ʈʘʟʛʣʝʞʜʘʥʝʪʦ ʥʘ ʚʩʝʢʠ ʥʦʚ 

ʚ̡ ʧʨʦʩ ʩʝ ʦʧʠʨʘ ʥʘ ʧʦ-ʨʘʥʦ ʜʘʜʝʥʠ 

ʟʥʘʥʠʷ, ʦʪ ʦʧʠʪʠ ʠʣʠ ʦʪ ʧʨʠʤʝʨʠ ʥʘ 

ʚʩʝʢʠʜʥʝʚʥʠʷ ʞʠʚʦʪ. ʀʟʣʦʞʝʥʠʝʪʦ ʥʘ 

ʤʥʦʛʦ ʚ̡ ʧʨʦʩʠ ʟʘʚ̡ ʨʚhʘ, ʢʘʪʦ ʩʝ ʧʦʩʦʯʚʘ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤ ʚ ʧʨʘʢʪʠʢʘʪʘ. ʅ. ɻʝʨʦʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ̡ʚʝʞʜʘ ʥʘ ʙ̡ ʣʛʘʨʩʢʠ ʧʦʯʪʠ 

ʚʩʠʯʢʠ ʥʘʠʤʝʥʦʚʘʥʠʷ ʥʘ ʧʦʥʷʪʠʷʪʘ. ʊʘʢʘ 

ʠʥʝʨʮʠʷ ʟʘʤʝʥʷ ʩʲʩ ʩʘʤʦʥʝʜʝʷʪʝʣʥʦʩʪ, 

ʪʝʤʧʝʨʘʪʫʨʥʠ ʛʨʘʜʫʩʠ ï ʩʲʩ ʩʪʲʧʦʚʝ ʥʘ 

ʪʦʧʣʠʥʘ, ʢʘʣʦʨʠʤʝʪʲʨ ï ʩ ʪʝʧʣʦʪʦʤʝʨ, 

ʚ̡ʚʝʞʜʘ ʠ ʤʥʦʛʦ ʜʨʫʛʠ ʦʱʝ Ăʨʝʯʠñ, ʢʦʠʪʦ 

ʥʝ ʝ ʠʤʘʣʦ ʚ ʥʘʰʠʷ ʝʟʠʢ. ʆʩʥʦʚʘʥʠʝ ʜʘ ʩʝ 

ʩʤʪ̫ʘ, ʯʝ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʪʦʯʥʦ ʪʝʟʠ 

ʠʟʪʦʯʥʠʮʠ ʝ ʬʘʢʪʪ̡, ʯʝ ʠʤʘ ʥʢ̫ʦʠ ʩʦ̡ʪʚʝʪʥʠ 

ʬʠʛʫʨʠ ʚ  ʫʯʝʙʥʠʢʘ  ʥʘ  ɻʝʨʦʚ  ʠ  ʥʢ̫ʦʠ 

ʙʝʣʝʞʢʠ ʦʪ ʨʘʟʧʠʩʢʠ ʟʘ ʢʥʠʛʦʚʝʟʢʠ ʫʩʣʫʛʠ, ʥʘʧʨʘʚʝʥʠ ʦʪ ʢʥʠʛʦʚʝʟʝʮʘ ʇʝʪʲʨ 

ʃʘʟʘʨʝʚʠʯ ʚ ɹʝʣʛʨʘʜ ʧʨʝʟ 1849 ʛ. ,ʩʚ̡ʨʟʘʥʠ ʩ ʪʝʟʠ ʠʟʜʘʥʠʷ [15]. ʊʘʤ ʧʨʠʩʲʩʪʚʘ ʠ 

ʝʜʠʥ ʪʦʤ ʦʪ ʬʠʟʠʢʘʪʘ ʥʘ ʇʠʥʘʥ (ʥʘ ʬʨʝʥʩʢʠ ʝʟʠʢ). ɺʚ̡ʝʜʝʥʠʝʪʦ ʚ ʫʯʝʙʥʠʢʘ ʝ 

ʤʝʪʦʜʠʯʝʩʢʦ ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʤʫ. 



 

  

 

 

 

 

 
ʌʠʛ.4. ʆʧʠʪʥʘ ʬʠʟʠʢʘ ʥʘ ɻʘʥʦ ʌʠʛ.5.   ʋʯʝʙʥʠʢʪ̡ ʥʘ ʐʫʙʝʨʪ 

 

ʅʘʡʜʝʥ ɻʝʨʦʚ ʧʦʩʪʘʚ̫ ʥʘʯʘʣʦʪʦ ʥʘ ʝʜʥʘ ʥʦʚʘ ʪʝʥʜʝʥʮʠʷ ʚ ʩʚʦ̫ ʫʯʝʙʥʠʢ: 

Ăɺ ʪʘ ̫ʢʥʠʛʘ ʱʝ ʩʝ ʙʝʣʝʞʠ ʚʩʠʯʢʦ ʩ ʬʨʘʥʮʫʩʢʘ ʤʷʨʢʘ, ʛʨʘʤ ʠʣʠ ʢʠʣʦʛʨʘʤñ, ʪ. ʝ. 

ʠʩʢʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʘʤʦ ʝʜʥʘ ʩʠʩʪʝʤʘ ʠ ʪʦ ʥʘʡ-ʜʦʙʨʘʪʘ, ʘ ʦʩʪʘʥʘʣʠʪʝ ʜʘ ʙ̡ ʜʘʪ 

ʩʘʤʦ ʟʘ ʩʧʨʘʚʢʘ. ɺ ʧʨʝʜʛʦʚʦʨʘ ʢʲʤ ʢʥʠʛʘʪʘ [12] ʅʘʡʜʝʥ ɻʝʨʦʚ ʩʧʦʤʝʥʘʚʘ ʟʘ 

ʛʦʣʤ̫ʘʪʘ ʪʨʫʜʥʦʩʪ, ʢʦ̫ʪʦ ʝ ʠʤʘʣ ʧʨʠ ʩʟ̡ʜʘʚʘʥʝ ʥʘ ʨʝʯʥʠʢ ʥʘ ʬʠʟʠʯʥʠʪʝ ʪʝʨʤʠʥʠ ʠ 

ʧʦʥʷʪʠʷ ʥʘ ʙ̡ ʣʛʘʨʩʢʠ ʝʟʠʢ. Ăɺʲʚ ʬʠʟʠʢʘʪʘ, ʢʘʢʪʦ ʠ ʚ̡ ʚ ʚʩʢ̫ʘ ʜʨʫʛʘ ʥʘʫʢʘ ʠʤʘ ʜʘ ʩʘ 

ʫʧʦʪʨʙʣʚ̫ʘʪ ʥʢ̫ʦʠ ʦʩʦʙʝʥʠ ʨʝʯʠ. ʄʠ ʥʤ̫ʘʤʝ ʪ̫ ʭ ʥʘ ʥʘʰ ʷʟʠʢ, ʟʘʦɦʪʦ ʥʤ̫ʘʤʝ ʠ 

ʩʘʤʘ ʥʘʫʢʘʪʘ. ʅʢ̫ʦʠ ʦʪ ʪʝʟʠ ʨʝʯʠ ʚʟʝʭ ʦʪ ʨʫʩʢʠʡ ʷʟʠʢ, ʟʘʦɦʪʦ ʤʠ ʩ ̫ʚʠʜʝ, ʯʝ ʠʜʘʪ 

ʜʦʙʨʝ ʠ ʥʘ ʙʣʲʛʘʨʩʢʠ, ʘ ʤʥʦʛʦ ʠʟʤʠʩʣʠʭ ʥʦʚʠ, ʢʦʣʢʦʪʦ ʟʘ ʩʝʛʘ, ʜʦʢʣʝ ʩ ̫ʧʦʪʚ̡ʨʜʲʪ 

ʥʢ̫ʦʠ ʦʪ ʚʩʝʦʙʱʦ ʫʧʦʪʨʝʙʣʝʥʠʝñ. 

ʅʘʡʜʝʥ ɻʝʨʦʚ ʦʧʨʝʜʝʣʷ ʠ ʧʨʝʜʤʝʪʘ ʥʘ ʬʠʟʠʢʘʪʘ ʚ ʧʨʝʜʛʦʚʦʨʘ: Ăɺ ʩʪʘʨʦ 

ʚʨʝʤʷ ʩ ʠʤʷ ʬʠʟʠʢʘ ʩʘ ʩʝ ʥʘʨʠʯʘʣʠ ʚʩʠʯʢʠʪʝ ʧʦʟʥʘʥʠʷ ʟʘ ʝʩʪʝʩʪʚʦʪʦ... . ʅʘ ʩʝʛʘʰʥʦ 

ʚʨʝʤʷ ʬʠʟʠʢʘ ʥʘʨʠʯʷʪ ʩʘʤʦ ʦʥʘʷ ʯʘʩʪ ʦʪ ʧʨʦʩʪʨʘʥʥʘʪʘ ʥʘʫʢʘ ʟʘ ʝʩʪʝʩʪʚʦʪʦ, ʢʦ̫ʪʦ 

ʠʟʨʘʟʷʚʘ ʩʚʦʡʩʪʚʘʪʘ ʚ ʪʝʣʘʪʘ ʠ ʧʦʢʘʟʚʘ ʢʘʢ ʜʝʡʩʪʚʫʚʘʪ ʪʝʣʘʪʘ ʝʜʥʦ ʥʘ ʜʨʫʛʦ ʥʘ 

ʨʘʟʩʪʦ̫ ʥʠʝ ʙʝʟ ʜʘ ʩʝ ʠʟʤʝʥʫʚʘ ʪʝʭʥʠʷ ʚ̡ʪʨʝʰʝʥ ʩʲʩʪʘʚ.ñ ɸ ʩʲʱʦ Ăʍʠʤʠʷʪʘ ʠ 

ʬʠʟʠʢʘʪʘ ʪʘʢʘ ʩʘ ʩʢʘʯʝʥʠ ʝʜʥʘ ʩ ʜʨʫʛʘ, ʪʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʛʦʚʦʨʠ ʟʘ ʝʜʥʘ ʦʪ ʪ̫ ʭ ʷʩʥʦ 

ʙʝʟ ʜʘ ʩʝ ʩʧʦʤʝʥʝ ʜʨʫʛʘʪʘ. ñ ʊʦʡ ʥʘʣʘʛʘ ʠʜʝʷʪʘ, ʯʝ ʚ ʧʨʠʨʦʜʘʪʘ ʚʩʠʯʢʦ ʝ ʦʙ̫ ʩʥʠʤʦ, 

ʥʤ̫ʘ ʯʫʜʝʩʘ. ʉʨʝʜ ʥʦʚʠʪʝ ʪʝʨʤʠʥʠ ʥʘ ʧʦʥʷʪʠʷʪʘ ʩʘ ʩʛʥʝʪʘʝʤʦʩʪ, ʨʘʩʧʫʩʢʘʝʤʦʩʪ, 

ʧʨʲʛʘʚʠʥʘ, ʢʦʣʝʙʢʘ, ʢʦʣʠʯʝʩʪʚʦ ʜʚʠʞʝʥʠʝ, ʠʜʨʦʩʪʘʪʠʢʘ, ʥʘʣʝʛʘʥʠʝ, ʢʲʧʘʥʠ, ʢʫʧ, 

ʧʨʠʣʠʧʘʥʠʝ, ʩʢʨʠʪʘ ʪʝʧʣʦʪʘ, ʣʫʯʠʩʪʘ ʪʝʧʣʦʪʘ, ʚʤʝʩʪʠʤʦʩʪ ʟʘ ʪʝʧʣʦʪʘ, ʣʫʯ, ʦʛʥʠʱʝ, 

ʩʚʝʪʘ, ʧʨʝʜʝʣʥʠʡ ʫʛʦʣ, ʨʘʟʣʦʞʝʥʠʝ ʩʚʝʪʘ ʥʘ ʙʦʠ, ʥʘʤʘʛʥʠʪʫʚʘʥʝ, ʟʝʤʥʠʡ 

ʤʘʛʥʝʪʠʟʤ.... ʅʘʚʩʷʢʲʜʝ [12] ɻʝʨʦʚ ʧʨʘʚʜʠʚʦ ʠʟʣʘʛʘ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʚ ʥʢ̫ʦʠ ʟʥʘʥʠʷ 



 

  

 

 

 

ʠ ʦʧʨʝʜʝʣʝʥʠʷʪʘ ʟʘ ʪ̫ ʭ, ʥʘʧʨʠʤʝʨ Ăʂʘʢʚʦ ʥʝʯʪʦ ʝ ʪʝʧʣʦʪʘ ʥʝ ʤʦʞʝ ʜʘ ʩ ̫ʢʘʞʝ, 

ʦʙʘʯʝ ʪʦʚʘ ʥʝ ʥʠ ʙʨʢɹʘ, ʟʘ ʜʘ ʩ ̫ʧʦʟʥʘʝ ʢʘʢʚʦ ʜʝʡʩʪʚʠʝ ʧʨʦʠʟʚʦʜʠ ʪ̫ ʥʘ ʪʝʣʘʪʘ... ñ 

ʠʣʠ  Ăɼʦ ʩʝʛʘ ʦʱʝ ʥʝ ʩʘ ʧʦʟʥʘʣʠ ʢʘʢʚʦ ʥʝʯʪʦ ʝ ʩʚʝʪʪ̡, ʘ ʠʟʫʯʠʣʠ ʩʘ ʜʦʩʪʘ ʜʦʙʨʝ 

ʚ̫ʣʝʥʠʷʪʘ, ʢʦʠʪʦ ʩʪʘʚʘʪ ʦʪ ʥʝʛʦ... ñ. 

ʇʲʨʚʘʪʘ ʯʘʩʪ ʦʪ ʫʯʝʙʥʠʢʘ ʠʤʘ 

ʩʣʝʜʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ: ɺʚ̡ʝʜʝʥʠʝ, 

1-ʚʘ ʛʣʘʚʘ Ăʇʨʝʜʚʘʨʠʪʝʣʥʠ ʧʦʟʥʘ- 

ʥʠñ̫, 2-ʘ ʛʣʘʚʘ Ă ʆʙʱʠ ʩʚʦʡʩʪʚʘ ʚ 

ʪʝʣʘʪʘñ, 3-ʪʘ ʛʣʘʚʘ Ăʉʠʣʠ, ʜʚʠʞʝʥʠʝ 

ʠ ʨʘʚʥʦʚʝʩʠʝñ, ʂʥʠʛʘ 1 Ăʊ̫ʞʝʩʪñ, 

ʂʥʠʛʘ 2 Ăʇʨʠʪ̫ʞʝʥʠʝ ʯʘʩʪʠʯʥʦñ, 

ʂʥʠʛʘ 3 Ăɿʘ ʛʣʘʩʘ ʠʣʠ ʘʢʫʩʪʠʢʘʪʘñ . 

Ăʀʟʚʦʜ ʦʪ ʬʠʟʠʢʘʪʘñ ï ʯʘʩʪ ʚʪʦʨʘ 

(ʬʠʛ. 3), ʯʠʡʪʦ ʘʚʪʦʨ ʩʲʱʦ ʝ ʅ. 

ɻʝʨʦʚ, ʥʝ ʝ ʠʟʜʘʜʝʥʘ. ʊ̫ ʝ 

ʧʨʦʜʲʣʞʝʥʠʝ ʠ ʟʘʚ̡ ʨʰʝʢ ʥʘ 

ʧʲʨʚʘʪʘ ʯʘʩʪ ʠ ʦʙʭʚʘʱʘ ʚ̡ ʧʨʦʩʠʪʝ 

ʦʪ ʪʦʧʣʠʥʘʪʘ, ʩʚʝʪʣʠʥʘʪʘ, ʤʘʛʥʝ- 

ʪʠʟʤʘ ʠ ʝʣʝʢʪʨʠʯʝʩʪʚʦʪʦ. ʀʤʘ 

ʩʚʝʜʝʥʠʷ, ʯʝ ʧʦ ʦʙʝʤ ʪ̫ ʝ ʜʚʘ ʧʲʪʠ 

ʧʦ-ʛʦʣʤ̫ʘ ʦʪ ʯʘʩʪ ʧʲʨʚʘ [15,16]. ɺ 

ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʧʦʯʪʠ 20 ʛʦʜʠʥʠ 

ʩʣʝʜ ʠʟʜʘʥʠʝʪʦ ʥʘ ʅʘʡʜʝʥ ɻʝʨʦʚ 

ʥʤ̫ʘ ʦʧʠʪʠ ʟʘ ʩʟ̡ʜʘʚʘʥʝ ʥʘ ʫʯʝʙʥʠʢ 
ʌʠʛ.6. ʋʯʝʙʥʠʢʪ̡ ʥʘ ʀʚʘʥ ɻʁʟʝʣʝʚ ʧʦ    ʬʠʟʠʢʘ.    ʅʢ̫ʦʠ    ʟʥʘʥʠʷ    ʧʦ

 

ʘʩʪʨʦʥʦʤʠʷ ʠ ʤʝʪʝʦʨʦʣʦʛʠʷ, ʩʚ̡ʨʟʘʥʠ ʩ ʬʠʟʠʢʘʪʘ, ʩʝ ʧʦ̫ʚ̫ʚʘʪ ʚ ʜʨʫʛʠ ʫʯʝʙʥʠʮʠ ʠ 

ʩʧʠʩʘʥʠʷ ʧʦ ʟʝʤʣʝʦʧʠʩʘʥʠʝ ʠ ʛʝʦʛʨʘʬʠʷ, ʥʘʧʨʠʤʝʨ ʞʫʨʥʘʣʲʪ ʟʘ ʥʘʫʢʘ, ʟʘʥʘʷʪ ʠ 

ʪʲʨʛʦʚʠʷ ʥʘ ʀʚʘʥ ɹʦʛʦʨʦʚ. 

ɺʪʦʨʠʷʪ ʫʯʝʙʥʠʢ, ʢʦʡʪʦ ʠʟʣʠʟʘ, ʝ ʧʨʝʚʦʜʲʪ ʥʘ ʧʲʨʚʘʪʘ ʯʘʩʪ ʥʘ Ăʆʧʠʪʥʘ 

ʬʠʟʠʢʘñ ʥʘ ɸ. ɻʘʥʦ ʦʪ ʬʨʝʥʩʢʠ ʝʟʠʢ (ʬʠʛ.4), ʦʪʧʝʯʘʪʘʥ ʧʨʝʟ 1868 ʠ ʧʨʝʜʩʪʘʚʣʚ̫ʘ 

ʩʨʘʚʥʠʪʝʣʥʦ ʧʲʣʝʥ ʢʫʨʩ ʧʦ ʦʧʠʪʥʘ ʬʠʟʠʢʘ (612 ʩʪʨʘʥʠʮʠ ʠ 368 ʬʠʛʫʨʠ). ʇʨʝʚʦʜʲʪ 

ʝ ʦʪ ʁʦʘʢʠʤ ɻʨʫʝʚ ï ʫʯʝʥʠʢ ʥʘ ʅ. ɻʝʨʦʚ. ʆʪʧʝʯʘʪʚʘ ʩʝ ʚ ʢʥʠʛʦʧʝʯʘʪʥʠʮʘʪʘ ʥʘ 

ʉʦʤʝʨ ʚ̡ ʚ ɺʠʝʥʘ. ɺʪʦʨʘʪʘ ʯʘʩʪ ʠʟʣʠʟʘ ʧʨʝʟ 1869 ʛ. ʚ̡ ʚ ɺʠʝʥʘ ʟʘʝʜʥʦ ʩ ʧʲʨʚʘʪʘ ʢʘʪʦ 

ʝʜʥʦ ʢʥʠʞʥʦ ʪ̫ ʣʦ. ʊʦʚʘ ʝ ʧʲʨʚʠʷʪ ʧʲʣʝʥ ʢʫʨʩ ʧʦ ʬʠʟʠʢʘ ʩʣʝʜ ʠʟʜʘʥʠʝʪʦ ʥʘ ʅʘʡʜʝʥ 

ɻʝʨʦʚ [17]. ɿʥʘʥʠʪ̫ʘ ʦʪ ʚʩʠʯʢʠ ʦʪʜʝʣʠ ʥʘ ʬʠʟʠʢʘʪʘ ʩʝ ʜʘʚʘʪ ʚ̡ ʟ ʦʩʥʦʚʘ ʥʘ ʤʥʦʛʦ 

ʦʧʠʪʠ. ɿʘ ʧʦʥʷʪʠʷʪʘ Ăʤʘʩʘñ ʠ Ăʩʠʣʘñ ʩʝ ʚ̡ʚʝʞʜʘʪ ʩʲʱʠʪʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʘʢʪʦ ʚ 

ʫʯʝʙʥʠʢʘ ʥʘ ʅ. ɻʝʨʦʚ. ʇʦʥʷʪʠʷʪʘ ʨʘʙʦʪʘ, ʝʥʝʨʛʠʷ, ʢʘʢʪʦ ʠ ʟʘʢʦʥʲʪ ʟʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ 

ʠ ʟʘʧʘʟʚʘʥʝ ʥʘ ʝʥʝʨʛʠʷʪʘ, ʫʩʪʘʥʦʚʝʥ ʧʨʝʟ 1842 ʛ., ʥʝ ʩʝ ʩʨʝʱʘʪ ʚ ʪʦʟʠ ʫʯʝʙʥʠʢ. 

ʋʯʝʙʥʠʢʲʪ ʥʘ ɻʝʨʦʚ, ʚ̡ ʧʨʝʢʠ ʯʝ ʝ ʥʝʧʲʣʝʥ, ʩʟ̡ʜʘʚʘ ʧʦ-ʚ̫ ʨʥʘ ʠ ʪʦʯʥʘ 

ʧʨʝʜʩʪʘʚʘ ʟʘ ʤʥʦʛʦ ʦʪ ʚ̫ʣʝʥʠʷʪʘ, ʥʘʧʨʠʤʝʨ ʟʘ ʧʲʨʚʠʷ ʧʨʠʥʮʠʧ ʥʘ ʅʶʪʦʥ: 

Ăʊʝʣʘʪʘ, ʢʘʪʦ ʩʘ ʩʘʤʦʥʝʜʝʷʪʝʣʥʠ ʦʪ ʩʘʤʦ ʩʝʙʝ ʩʠ, ʚʩʢ̫ʘ ʧʨʠʯʠʥʘ ʤʦʞʝ ʜʘ ʛʠ ʥʘʢʘʨʘ 

ʜʘ ʧʨʝʤʠʥʘʪ ʦʪ ʩʲʩʪʦ̫ ʥʠʝ ʥʘ ʧʦʢʦʡ ʚ ʩʲʩʪʦ̫ ʥʠʝ ʥʘ ʜʚʠʞʝʥʠʝ ʠʣʠ ʥʘʦʧʘʢʠ ʦʪ 

ʜʚʠʞʝʥʠʝ ʚ ʧʦʢʦʡ... ñ ï ɻʘʥʦ 

Ăɽʜʥʦ ʪ̫ ʣʦ ʦʪ ʩʘʤʦ ʩʝʙʝ ʩʠ ʥʠ ʤʦʞʝ ʥʠ ʜʘ ʪʨʲʛʥʝ, ʥʠ ʜʘ ʟʘʧʨʝ, ʘ ʘʢʦ ʚʨʴʚʠ 



 

  

 

 

 

ʙʝʟʧʨʝʩʪʘʥʥʦ ʩ ʜʚʠʞʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦ ʠ ʤʫ ʩ ̫ʧʨʠʜʘʜʘ ʩʠʣʘ, ʩʠʣʘʪʘ ʤʦʞʝ ʜʘ ʛʦ 

ʧʦʜʢʘʨʘ ʧʦ ʜʨʫʛʘ ʧʦʩʦʢʘ ʠʣʠ ʜʘ ʤʫ ʤʝʥʠ ʩʢʦʨʦʩʪʪʘñ ï ʅʘʡʜʝʥ ɻʝʨʦʚ. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

ʌʠʛ. 7. (ʘ) ʋʯʝʙʥʠ ʧʣʘʥʦʚʝ ʧʦ ʬʠʟʠʢʘ ʚ ʧʝʨʠʦʜʘ 1880 

- 1965 ʛ. (ʙ)- ʧʨʦʤʥ̫ʘ ʚ ʙʨʦ̫ ʯʘʩʦʚʝ ʟʘ 

ʧʨʦʛʠʤʥʘʟʠʪ̫ʘ, ʛʠʤʥʘʟʠʪ̫ʘ ʠ ʦʙɦ ʦ 
 

ʇʨʝʟ 1872 ʛ. ʚ̡ ʚ ɺʠʝʥʘ ʠʟʣʠʟʘ ʦʪ ʧʝʯʘʪ Ăʌʠʟʠʢʘ ʟʘ ʛʣʘʚʥʠʪʝ ʫʯʠʣʠʱʘñ ʦʪ 

ɼʞʝʨʘʣʜ ʐʫʙʝʨʪ [18], ʧʨʝʚʝʜʝʥ ʦʪ ʯʝʰʢʠ ʦʪ ʁ. ɻʨʫʝʚ (ʬʠʛ. 5). ʋʯʝʙʥʠʢʲʪ ʝ ʢʨʘʪʲʢ 

ʢʫʨʩ ʧʦ ʦʧʠʪʥʘ ʬʠʟʠʢʘ (190 ʩʪʨʘʥʠʮʠ ʠ 76 ʬʠʛʫʨʠ). ʉʲʜʲʨʞʘʥʠʝʪʦ ʤʫ ʧʦ ʦʙʝʤ ʝ ʧʦ 

ï ʤʘʣʢʦ, ʦʪʢʦʣʢʦʪʦ ʫ ɻʘʥʦ, ʠʟʣʦʞʝʥʠʝʪʦ ï ʧʦ- ʧʦʚ̡ ʨʭʥʦʩʪʥʦ, ʥʦ ʩʘ ʟʘʩʪʲʧʝʥʠ 

ʥʘʢʨʘʪʢʦ ʚʩʠʯʢʠ ʦʩʥʦʚʥʠ ʚ̡ ʧʨʦʩʠ ʥʘ ʬʠʟʠʢʘʪʘ ʧʦ ʦʥʦʚʘ ʚʨʝʤʝ. ʅʤ̫ʘ ʙʫʢʚʝʥʠ 

ʦʟʥʘʯʝʥʠʷ, ʥʠʪʦ ʬʦʨʤʫʣʠ. ʇʦʥʷʪʠʷʪʘ ʨʘʙʦʪʘ, ʝʥʝʨʛʠʷ, ʤʝʭʘʥʠʯʝʥ ʝʢʚʠʚʘʣʝʥʪ ʥʘ 

ʪʦʧʣʠʥʘʪʘ, ʟʘʢʦʥ ʟʘ ʟʘʧʘʟʚʘʥʝ ʥʘ ʝʥʝʨʛʠʷʪʘ ʣʠʧʩʚʘʪ ʠ ʚ ʪʦʟʠ ʫʯʝʙʥʠʢ. ʅʤ̫ʘ ʠ 

ʪʝʦʨʝʪʠʯʥʠ ʦʙ̫ ʩʥʝʥʠʷ ʥʘ ʷʚʣʝʥʠʪ̫ʘ. ʊʦʡ ʝ ʧʦʜʭʦʞʜʘʣ ʟʘ ʜʦʣʥʠʪʝ ʢʣʘʩʦʚʝ ʥʘ 

ʫʯʠʣʠʱʘʪʘ, ʢʲʜʝʪʦ ʩʝ ʝ ʠʟʧʦʣʟʚʘʣ ʠ ʩʣʝʜ ʆʩʚʦʙʦʞʜʝʥʠʝʪʦ. 

ɺʪʦʨʠʷʪ ʥʘʧʠʩʘʥ ʙ̡ ʣʛʘʨʩʢʠ ʫʯʝʙʥʠʢ ʧʦ ʬʠʟʠʢʘ ʜʦ ʆʩʚʦʙʦʞʜʝʥʠʝʪʦ ʝ 

ʥʘʧʠʩʘʣ ʝʜʠʥ ʙ̡ ʣʛʘʨʠʥ, ʧʦʣʫʯʠʣ ʚʠʩʰʝʪʦ ʩʠ ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʥʦʚʦ ʚ ʈʫʩʠʷ. ʊʦʚʘ ʝ 

ʀʚʘʥ ɻʁ ʟʝʣʝʚ (1844 - 1916), ʢʦʡʪʦ ʨʘʟʨʘʙʦʪʚʘ ʩʲʚʨʝʤʝʥʝʥ ʫʝʙʥʠʢ ʟʘ ʥʫʞʜʠʪʝ ʥʘ 

ʛʘʙʨʦʚʩʢʘʪʘ ʛʠʤʥʘʟʠʷ. ʋʯʝʙʥʠʢʲʪ ʤʫ [13] ʠʟʣʠʟʘ ʦʪ ʧʝʯʘʪ ʧʨʝʟ 1874 ʛ. ʚ ʇʨʘʛʘ (ʠʟʜ. 

ʄʠʣʠʪʢʠ ʠ ʅʦʚʘʢ) ʧʦʜ ʟʘʛʣʘʚʠʝ Ăʈʢ̡ʦʚʦʜʩʪʚʦ ʢʲʤ ʬʠʟʠʢʘʪʘñ (ʬʠʛ.6). ʊʦʟʠ ʫʯʝʙʥʠʢ 

ʝ  ʧʲʣʝʥ  ʢʫʨʩ  ʧʦ  ʦʧʠʪʥʘ  ʬʠʟʠʢʘ  ï  ʩʲʜʲʨʞʘ  456   ʩʪʨʘʥʠʮʠ   ʠ   292   ʬʠ- 

ʛʫʨʠ, ʩ ʤʥʦʛʦ ʠʟʯʠʩʣʠʪʝʣʥʠ ʟʘʜʘʯʠ, ʜʘʜʝʥʠ ʩ ʨʝʰʝʥʠʷʪʘ ʠʤ. ɿʘ ʩʲʩʪʘʚ̫ ʥʝʪʦ ʤʫ ʩʘ 

ʠʟʧʦʣʟʚʘʥʠ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ ʦʪ ʨʫʩʢʠ ʠ ʝʚʨʦʧʝʡʩʢʠ ʘʚʪʦʨʠ, ʤʝʞʜʫ ʢʦʠʪʦ 

ʦʪʥʦʚʦ ʠ ʢʥʠʛʠʪʝ ʥʘ ʨʫʩʢʠʷ ʬʠʟʠʢ ɽʤ. ʃʝʥʮ (1804 ï 1865), ʝʜʠʥ ʦʪ ʩʲʟʜʘʪʝʣʠʪʝ ʥʘ 

ʪʝʦʨʝʪʠʯʥʠʪʝ ʦʩʥʦʚʠ ʥʘ ʝʣʝʢʪʨʦʪʝʭʥʠʢʘʪʘ. ʄʥʦʛʦ ʧʦʥʷʪʠʷ, ʢʘʪʦ ʤʘʩʘ, ʨʘʙʦʪʘ, 

ʝʥʝʨʛʠʷ ʠ ʜʨ,. ʢʘʢʪʦ ʠ ʠʟʚʝʩʪʥʠ ʧʦ ʪʦʚʘ ʚʨʝʤʝ ʟʘʢʦʥʠ, ʥʝ ʩʝ ʜʘʚʘʪ ʚ ʫʯʝʙʥʠʢʘ ʚ ʀʚ. 

ɻʁ ʟʝʣʝʚ. ʅʦ ʫʯʝʙʥʠʢʲʪ ʧʨʦʜʲʣʞʘʚʘ ʪʨʘʜʠʮʠʷʪʘ ʥʘ ʫʯʝʙʥʠʢʘ ʥʘ ɻʝʨʦʚ ʜʘ ʜʘʚʘ 

ʧʦʚʝʯʝ ʦʙ̫ ʩʥʝʥʠʷ, ʦʪʢʦʣʢʦʪʦ ʦʧʠʩʘʥʠʷ, ʜʘ ʧʦʩʪʘʚ̫ ʚ ʦʩʥʦʚʠʪʝ ʥʘ ʬʠʟʠʢʘʪʘ ʦʧʠʪʘ 

(ʩʟ̡ʜʘʚʘ ʧʲʨʚʠʷ ʢʘʙʠʥʝʪ ʧʦ ʬʠʟʠʢʘ ʩ ʫʨʝʜʠ, ʟʘʢʫʧʝʥʠ ʦʪ ɺʠʝʥʘ), ʚ̡ʚʝʞʜʘ ʩʲʱʦ ʠ 

ʧʲʨʚʠʪʝ ʟʘʢʦʥʠ ʠ ʬʦʨʤʫʣʠ ʥʘ ʝʟʠʢʘ ʥʘ ʤʘʪʝʤʘʪʠʢʘʪʘ. ɼʘʜʝʥʠ ʩʘ ʤʥʦʛʦ ʟʘʜʘʯʠ ʟʘ 

ʧʨʝʩʤʪ̫ʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʣʠʯʠʥʠ ʠ ʟʥʘʯʠʪʝʣʝʥ ʙʨʦʡ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʟʥʘʥʠʷʪʘ ʧʦ 



 

  

 

 

 

 

 
ʌʠʛ. 8. ʆʢʨʲʞʥʦ 15-

02/1.12.1937ʛ. (ʋʯʠʣʠɦʝʥ 

ʧʨʝʛʣʝʜ 2/38ʛ.) 

ʌʠʛ. 9. ʉʧʠʩ̡ ʢ ʥʘ ʘʧʘʨʘʪʫʨʘ ʧʦ ʬʠʟʠʢʘ 

ʌʠʟ.ʤʘʪ.ʜ-ʚʦ ʚ ʉʦʬʠʷ,1925ʛ., ʛ.10, 

ʢʥ.1) 

ʬʠʟʠʢʘ. ɺʪʦʨʦʪʦ ʠʟʜʘʥʠʝ ʥʘ ʫʯʝʙʥʠʢʘ ʥʘ ɻʁ ʟʝʣʝʚ ʩʝ ʝ ʠʟʧʦʣʟʚʘʣʦ ʠ ʧʨʠ 

ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʬʠʟʠʢʘʪʘ ʚ̡ ʚ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʦʪʜʝʣ ʥʘ ʚʠʩʰʝʪʦ 

ʫʯʠʣʠʱʝ ʚ ʉʦʬʠʷ [2,3,16]. 

ɼʦ ʆʩʚʦʙʦʞʜʝʥʠʝʪʦ ʦʪ ʚʩʠʯʢʠʪʝ ʧʨʝʚʝʜʝʥʠ ʫʯʝʙʥʠʮʠ 37 ʩʘ ʦʪ 

ʨʫʩʢʠ ʝʟʠʢ. ʇʨʠ ʪʦʚʘ ʫʯʝʙʥʠʮʠʪʝ ʧʦ ʬʠʟʠʢʘ, ʧʨʝʚʝʜʝʥʠ ʦʪ ʬʨʝʥʩʢʠ ʠ ʯʝʰʢʠ 

ʝʟʠʢ, ʠʤʘʪ ʧʨʝʚʦʜʘʯʠ, ʢʦʠʪʦ ʩʘ ʠʣʠ ʨʫʩʢʠ ʚ̡ ʟʧʠʪʘʥʠʮʠ, ʠʣʠ ʨʫʩʦʬʠʣʠ [6,7] . 

ʆʙʫʯʝʥʠʝʪʦ ʧʦ  ʬʠʟʠʢʘ  ʩʣʝʜ  ʆʩʚʦʙʦʞʜʝʥʠʝʪʦ   ʜʦ   40-ʪʝ  ʛʦʜʠʥʠ ʥʘ XX ʚʝʢ 

ʉʣʝʜ ʆʩʚʦʙʦʞʜʝʥʠʝʪʦ ʧʨʝʟ 1880 ʛ. ɻʁ ʟʝʣʝʚ ʩʪʘʚʘ ʤʠʥʠʩʪʲʨ ʥʘ 

ʥʘʨʦʜʥʦʪʦ ʧʨʦʩʚʝʱʝʥʠʝ ʠ ʟʘʝʜʥʦ ʩ ʀʨʝʯʝʢ (ʩʝʢʨʝʪʘʨ ʥʘ ʤʠʥʠʩʪʲʨʘ) ʩʲʩʪʘʚ̫ ʪ 

ʧʲʨʚʠʪʝ ʧʨʦʛʨʘʤʠ, ʩʣʝʜ ʢʘʪʦ ʧʨʦʤʝʥʷʪ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʫʯʠʣʠʱʝʪʦ, ʫʩʪʘʥʦʚʝʥʘ ʦʪ 

ʇʨʠʚʨʝʤʝʥʥʠʷ ʫʩʪʘʚ ʟʘ ʙ̡ ʣʛʘʨʩʢʠʪʝ ʫʯʠʣʠʱʘ ʦʪ 1878 ʛ. ï ʯʝʪʠʨʠ ʦʪʜʝʣʝʥʠʷ, 

ʪʨʠʢʣʘʩʥʦ ʫʯʠʣʠʱʝ (ʧʨʦʛʠʤʥʘʟʠʷ) ʠ ʯʝʪʠʨʠʢʣʘʩʥʦ ʫʯʠʣʠʱʝ (ʛʦʨʝʥ 

ʛʠʤʥʘʟʠʘʣʝʥ ʢʫʨʩ, ʢʦʡʪʦ ʙʠʣ ʢʣʘʩʠʯʝʩʢʠ ʠʣʠ ʨʝʘʣʝʥ. ɼʝʣʲʪ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 

ʤʘʪʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ ʚ ʨʝʘʣʥʠʪʝ ʤʲʞʢʠ ʛʠʤʥʘʟʠʠ ʧʨʝʟ 1885 ʛ. ʜʦʩʪʠʛʘ 40% 

[1]. ʅʘ ʛʦʣʝʤʠʷ ʫʯʠʪʝʣʩʢʠ ʩʲʙʦʨ ʧʨʝʟ ʩʲʘɦʪʘ ʛʦʜʠʥʘ ʝ ʚʟʝʪʦ ʨʝʰʝʥʠʝ ʚ 3-ʪʦ ʠ 4-

ʪʦ ʦʪʜʝʣʝʥʠʝ ʜʘ ʩʝ ʠʟʫʯʘʚʘ ʝʩʪʝʩʪʚʦʟʥʘʥʠʝ, ʘ ʬʠʟʠʢʘʪʘ ʚ ʜʦʣʥʠʷ ʠ ʛʦʨʝʥ 

ʧʨʦʛʠʤʥʘʟʠʘʣʝʥ ʢʣʘʩ ʝ 16 ʯʘʩʘ ʩʝʜʤʠʯʥʦ (11 ï ʚ ʛʠʤʥʘʟʠʷʪʘ ʠ 5 ï ʚ 

ʧʨʦʛʠʤʥʘʟʠʷʪʘ) (ʬʠʛ.7ʘ ʠ ʙ). ɻʁ ʟʝʣʝʚ ʦʩʧʦʨʚʘ ʤʥʝʥʠʝʪʦ ʥʘ ʥʢ̫ʦʠ ʧʦʣʠʪʠʮʠ, ʯʝ 

ʧʨʦʛʨʘʤʠʪʝ ʩʘ ʢʦʧʠʨʘʥʠ ʦʪ ʨʫʩʢʠʪʝ ʠ ʧʦ ʪʘ ̫ ʧʨʠʯʠʥʘ ʩʘ ʥʝʧʦʜʭʦʜʷʱʠ ʟʘ 

ɹʲʣʛʘʨʠʷ. ɿʘ ʧʲʨʚʠ ʧʲʪ ʦʪʢʨʠʪʦ ʩʝ ʧʦʩʪʘʚ̫  ʚ̡ ʧʨʦʩʲʪ ʜʘʣʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʣʝʜʚʘ 

ʨʫʩʢʠʷ ʦʙʨʘʟʝʮ. ɼʠʨʝʢʪʦʨʲʪ ʥʘ ʙʠʙʣʠʦʪʝʢʘʪʘ ɻʝʦʨʛʠ ʂʠʨʢʦʚ ʟʘʚ̫̫ʚʘ, ʯʝ ʥʝ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʣʝʜʚʘ, ʟʘʦɦʪʦ Ăʈʫʩʠʷ ʝ ʚʟʝʣʘ ʩʚʦʠʪʝ 



 

  

 

 

 

ʧʨʦʛʨʘʤʠ ʦʪ ʇʨʫʩʠʷñ. ʆʪ ʪʦʟʠ ʤʦʤʝʥʪ ʟʘʧʦʯʚʘ ʦʪʜʝʣʷʥʝ ʦʪ ʨʫʩʢʠʷ ʤʦʜʝʣ ʚ 

ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʩʣʝʜʚʘʥʝʪʦ ʥʘ ʟʘʧʘʜʥʠ ʦʙʨʘʟʮʠ [11]. ɼʦ 1985 ʛ. ʠʟʣʠʟʘʪ ʫʯʝʙʥʠʮʠ 

ʧʦ ʬʠʟʠʢʘ ʢʘʢʪʦ ʟʘ ʜʦʣʥʠʪʝ ʢʣʘʩʦʚʝ, ʪʘʢʘ ʠ ʟʘ ʛʦʨʥʠʪʝ ï ʄ. ɹʨʘʢʘʣʦʚ, ʇ. ɾʠʣʢʦʚ, 

ɻ. ʊʦʤʘʣʝʚʩʢʠ, ɻ.ʂʦʣʝʚ, ɼ. ɹʝʨʦʚ, ʃ. ʉʠʤʠʜʯʠʝʚ [5], ʧʨʝʚʦʜʥʠ ʫʯʝʙʥʠʮʠ ʦʪ ɹʘʣʬʦʨ 

ʉʪʶʘʨʪ (ʧʨʦʬʝʩʦʨ ʚ ʄʘʥʯʝʩʪʲʨʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ), ʯʝʭ̡ ʪ ʃʫʜʚʠʛ ʃʫʢʘʰ, ʢʘʢʪʦ ʠ 

ʧʨʝʚʦʜʥʠ ʫʯʝʙʥʠʮʠ ʦʪ ʨʫʩʢʠ ʘʚʪʦʨʠ ï ʇ. ʌʣʦʨʦʚ, ɸ. ʄʘʣʠʥʠʥ ʠ ʂ. ɹʫʨʝʥʠʥ [14,5]. 

ʉʣʝʜ ʧʲʨʚʘʪʘ ʩʚʝʪʦʚʥʘ ʚʦʡʥʘ ʦʩʥʦʚʥʠ ʫʯʝʙʥʠʮʠ ʧʦ ʬʠʟʠʢʘ ʩʘ ʥʘ ʂʠʨʠʣ ʉʝʠʟʦʚ ʠ 

ʉʪʝʬʘʥ ʂʦʟʘʨʝʚ [1]. ʊʝʥʜʝʥʮʠʷ ʚ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʟʠ 

ʫʯʝʙʥʠʮʠ ʝ ʠʟʜʘʚʘʥʝʪʦ ʥʘ ʦʢʨʲʞʥʦ, ʩ ʢʦʝʪʦ ʩʝ ʨʘʟʧʨʝʜʝʣʷʪ ʫʯʝʙʥʠʮʠʪʝ ʥʘ ʨʘʟʣʠʯʥʠ 

ʘʚʪʦʨʠ ʧʦ ʨʝʛʠʦʥʠ (ʬʠʛ.8). ʄʥʦʛʦ ʬʠʟʠʯʥʠ ʟʥʘʥʠʷ ʩʘ ʩʝ ʜʘʚʘʣʠ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ 

ʛʝʦʛʨʘʬʠʷ, ʪ.ʥ. ʢʦʩʤʦʛʨʘʬʠʷ ï ʥʘʧʨʠʤʝʨ ʠʟʦʪʝʨʤʠ, ʘʪʤʦʩʬʝʨʥʦ ʥʘʣʷʛʘʥʝ, 

ʙʘʨʦʤʝʪʨʠ, ʚʝʪʨʦʚʝ, ʜʲʛʘ, ʜʚʠʞʝʥʠʷ ʥʘ ɿʝʤʷʪʘ ʠ ʧʣʘʥʝʪʠʪʝ ʠ ʜʨ. 

ʉʟ̡ʜʘʚʘ ʩʝ ʩʪʘʥʜʘʨʪ ʦʪ ɻʁ ʟʝʣʝʚ ʟʘ ʟʘʜʲʣʞʠʪʝʣʥʠʪʝ ʧʨʠʙʦʨʠ ʠ ʫʨʝʜʠ ʟʘ 

ʢʘʙʠʥʝʪʠʪʝ ʧʦ ʬʠʟʠʢʘ, ʢʦʠʪʦ ʩʝ ʩʟ̡ʜʘʚʘʪ, ʩʣʝʜ ʢʘʪʦ ʚ ʫʯʠʣʠʱʘʪʘ ʩʝ ʚ̡ʚʝʞʜʘʪ ʪʘʢʩʠ 

ï 2/3 ʦʪ ʧʨʠʭʦʜʠʪʝ ʩʘ ʟʘ ʦʙʦʨʫʜʚʘʥʝ ʥʘ ʫʯʝʙʥʘ ʩʨʝʜʘ. ʉʧʠʩʲʢʲʪ ʝ ʙʠʣ ʜʦʩʪʘ ʦʙʰʠʨʝʥ 

ʠ ʚʝʨʦ̫ ʪʥʦ ʥʝʥʘʣʠʯʝʥ ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ ʙ̡ ʣʛʘʨʩʢʦ ʫʯʠʣʠʱʝ (ʬʠʛ.9). ʇʨʝʟ 1921 ʛ. ʩʝ 

ʩʟ̡ʜʘʚʘ ʌʠʟʠʯʝʩʢʠ ʧʨʘʢʪʠʢʫʤ ʚ 3-ʪʘ ʉʦʬʠʡʩʢʘ ʤʲʞʢʘ ʛʠʤʥʘʟʠʷ ʦʪ ʧʨʦʬ. ʂʦʥ- 

ʩʪʘʥʪʠʥ ʀʚʘʥʦʚ, ʚ ʢʦʡʪʦ ʩʘ ʩʝ ʦʙʫʯʘʚʘʣʠ ʫʯʠʪʝʣʠʪʝ ʦʪ ʉʪʘʞʘʥʩʢʠʷ ʠʥʩʪʠʪʫʪ (ʝʜʥʘ 

ʛʦʜʠʥʘ ʩʣʝʜ ʟʘʚ̡ʨ ʚhʘʥʝ ʥʘ ɺʠʩʰʝʪʦ ʫʯʠʣʠʱʝ) [1]. 

ɻʦʣʷʤ ʧʨʦʙʣʝʤ ʩʣʝʜ ʆʩʚʦʙʦʞʜʝʥʠʝʪʦ ʝ ʣʠʧʩʘʪʘ ʥʘ ʧʦʜʛʦʪʚʝʥʠ ʫʯʠʪʝʣʠ ʟʘ 

ʩʲʝɦʩʪʚʫʚʘʱʠʪʝ 1500 ʫʯʠʣʠʱʘ ʚ ɹʲʣʛʘʨʠʷ, ʦʙʨʘʟʦʚʘʥʠʪʝ ʭʦʨʘ ʠʩʢʘʪ ʜʘ ʟʘʝʤʘʪ 

ʧʦ-ʚʠʩʦʢʦ ʧʣʘʪʝʥʠʪʝ ʤʝʩʪʘ ʚ ʥʦʚʦʩʟ̡ʜʘʜʝʥʘʪʘ ʜʲʨʞʘʚʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ. ʀʟʧʨʘʱʘʪ 

ʩʝ ʩ̡ ʩ ʩʪʠʧʝʥʜʠʠ ʙ̡ ʣʛʘʨʠ ʚ ʯʫʞʙʠʥʘ, ʥʦ ʠʜʚʘʪ ʠ ʤʥʦʞʝʩʪʚʦ ʨʫʩʥʘʮʠ, ʯʝʭʠ, ʩʣʦʚʘʮʠ 

ʠ ʥʝʤʮʠ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʚ ʝʣʠʪʥʠʪʝ ʛʨʘʜʩʢʠ ʛʠʤʥʘʟʠʠ ʩʝ ʝ ʚ̡ʚʝʞʜʘʣ ʠʟʧʠʪ ʟʘ 

ʟʘʝʤʘʥʝ ʥʘ ʫʯʠʪʝʣʩʢʦ ʤʷʩʪʦ ʧʦ ʬʠʟʠʢʘ. 

ʂʘʪʦ ʤʝʪʦʜʠʢʠ ʩʘ ʩʝ ʠʟʧʦʣʟʚʘʣʠ ʧʨʝʚʦʜʠ ʦʪ ʨʫʩʢʠ, ʬʨʝʥʩʢʠ ʠ ʥʝʤʩʢʠ 

ʘʚʪʦʨʠ, ʧʦʚʝʯʝʪʦ ʥʘ ʨʫʩʢʠ ʠʣʠ ʬʨʝʥʩʢʠ ï ʥʘʧʨʠʤʝʨ Ăɼʠʜʘʢʪʠʢʘ ʠ ʤʝʪʦʜʠʢʘ ʬʠʟʠʢʠ 

ʚ ɹʩʨʝʜʥʝʡ ʢhʦʣʝñ ʦʪ ɽ.ɻʨʠʤʟʝʣ, ʠʟʜ.ʉʘʥʢʪ ʇʝʪʝʨʙʫʨʛ,1913 ʛ.,(ʧʨʝʚʦʜ ʦʪ ʥʝʤʩʢʠ), 

ɼʨʝʥʪʝʣʥ ʅ. Ăʌʠʟʠʯʝʩʢʠʝ ʦʧʠʪʠ ʚ ʢhʦʣʝñ, ʄʦʩʢʚʘ, 1913 ʛ. ʢʲʜʝʪʦ ʧʠʰʝ Ă... 

ʥʝʠʟʙʝʞʥʠ ʩʘ ʪʨʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʦʧʠʪʘ ï ʧʨʦʩʪʦʪʘ, ʥʘʛʣʝʜʥʦʩʪ ʠ ʝʬʪʝʥʠʷ.ñ (ʩʧ. 

ʌʠʟʠʢʦ-ʤʘʪʝʤ. ʜ-ʚʦ ʚ ʉʦʬʠʷ, ʛʦʜ.9, 1915, ʢʥ.5,6, ʧʨʝʚʦʜ). 

ʇʨʠ ʧʨʝʛʣʝʜʘ ʥʘ ʤʝʪʦʜʠʯʝʩʢʠʪʝ ʩʧʠʩʘʥʠʷ (ʋʯʠʣʠʱʝʥ ʧʨʝʛʣʝʜ, ʧʝʨʠʦʜʠʢʘ 

(1911 ï 38 ʛ.) ʠ ʉʧʠʩʘʥʠʝ ʥʘ ʬʠʟ.ʤʘʪ. ʜ-ʚʦ ʚ ʉʦʬʠʷ (ʧʦʜ ʨʝʜʘʢʮʠʷʪʘ ʥʘ ʇ. ʃʘʬʯʠʝʚ), 

ʧʝʨʠʦʜʠʢʘ (1910 ï 35ʛ.), ʧʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ ʩʲʚʨʝʤʝʥʥʠʷ ʧʦʛʣʝʜ ʚ̡ ʨʭʫ ʥʢ̫ʦʠ 

ʧʨʦʙʣʝʤʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ï ʩʘʤʦʩʪʦ̫ ʪʝʣʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʫʯʝʥʠʢʘ ʧʦ ʬʠʟʠʢʘ (ʩʘʤʦ- 

ʜʝʷʪʝʣʴʥʦʩʪ ʥʘ ʫʯʝʥʠʢʘ), ʚʠʜʘ ʥʘ ʢʘʙʠʥʝʪʘ ʧʦ ʬʠʟʠʢʘ (ʥʘʨʝʜʙʘ ʥʘ ʩʪʘʪ̫ʘ ʟʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʥʷʪʠʷ), ʠʥʜʠʚʠʜʫʘʣʥʘʪʘ ʢʥʠʞʢʘ ʥʘ ʫʯʝʥʠʢʘ (ʥʘʨʝʯʝʥʘ ʩʝʛʘ 

ʧʦʨʪʬʦʣʠʦ), ʢʨʠʪʠʢʠ ʥʘ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʠ ʫʯʝʙʥʠʮʠʪʝ ʧʦ ʬʠʟʠʢʘ, ʥʘʫʯʥʘʪʘ 

ʤʝʪʦʜʘ ʚ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʠ ʜʨ. 

ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʝ ʙʠʣʦ ʧʨʠʦʨʠʪʝʪʥʦ ʟʘ ʙ̡ ʣʛʘʨʩʢʦʪʦ ʦʙʝɦʩʪʚʦ, 

ʢʦʝʪʦ ʩʣʝʜ ʆʩʚʦʙʦʞʜʝʥʠʝʪʦ ʟʘʧʦʯʚʘ ʜʘ ʨʘʟʚʠʚʘ ʠʥʜʫʩʪʨʠʷ ʠ ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ 

ʚ̡ ʧʨʝʢʠ ʥʝʜʦʠʤʲʢʘ ʠ ʣʠʧʩʘ ʥʘ ʧʦʜʛʦʪʚʝʥʠ ʫʯʠʪʝʣʠ ʩʝ ʝ ʩʲʠʟʤʝʨʚʘʣʦ ʚ ʛʦʣʤ̫ʘ 

ʩʪʝʧʝʥ ʩ ʝʚʨʦʧʝʡʩʢʠʪʝ ʪʝʥʜʝʥʮʠʠ ʚ ʦʙʫʯʝʥʠʝʪʦ, ʧʦʚʝʯʝ, ʦʪʢʦʣʢʦʪʦ ʧʦʥʘʩʪʦ̫ ʱʝʤ. 
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ʋʏʀʊɽʃʗʊ ʇʆ ʌʀɿʀʂɸ ɼʅɽʉé 

 
ʅʝʣʠ ɼʠʤʠʪʨʦʚʘ, ɼʀʋʋ, ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ 

ʀʚʘʥʢʘ ʈʫʩʘʣʦʚʘ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʥʘʫʢʘʪʘ 

 
ʋʚʦʜ 

ʆʪ ʫʯʠʪʝʣʠʪʝ ʦʙʝɦʩʪʚʦʪʦ ʦʯʘʢʚʘ ʠ ʠʟʠʩʢʚʘ ʚʠʩʦʢʦ ʢʘʯʝʩʪʚʦ ʥʘ 

ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʤʣʘʜʦʪʦ ʧʦʢʦʣʝʥʠʝ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʚʘʞʥʦʩʪʪʘ ʢʦʠ ʩʘ ʥʘʰʠʪʝ 

ʫʯʠʪʝʣʠ, ʢʘʢ ʩʝ ʤʦʪʠʚʠʨʘʪ ʟʘ ʪʘʟʠ ʙʣʘʛʦʨʦʜʥʘ ʤʠʩʠʷ, ʢʘʢ ʩʝ ʨʘʟʚʠʚʘʪ ʠ ʘʜʘʧʪʠʨʘʪ 

ʢʲʤ ʥʝʧʨʝʢʲʩʥʘʪʦ ʥʘʪʨʫʧʚʘʘɦʪʘ ʩʝ ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʠʥʘʤʠʯʥʘʪʘ ʧʨʦʤʷʥʘ ʥʘ 

ʧʦʜʨʘʩʪʚʘʱʠʪʝ, ʝ ʦʪ ʠʟʢʣʯʁʠʪʝʣʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʙ̡ ʜʝʱʝʪʦ ʥʘ ʜʲʨʞʘʚʘʪʘ ʥʠ. 

ʇʨʦʬʠʣ   ʥʘ   ʫʯʠʪʝʣʷ   ʧʦ   ʬʠʟʠʢʘ   ʠʣʠ   ʢʘʢ   ʩʪʦʠ   ʚ̡ ʧʨʦʩʲʪ   ʩ 

ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʠʷ ʩʲʩʪʘʚ ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ ʟʘ ʫʯʝʙʥʘʪʘ 2017 ï 2018 ʛʦʜʠʥʘ 

ʆʙʱʠʷʪ ʙʨʦʡ ʫʯʠʪʝʣʠ ʧʦ ʬʠʟʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ ʚ ʈ ɹʲʣʛʘʨʠʷ ʢʲʤ ʬʝʚʨʫʘʨʠ 

2018 ʛʦʜʠʥʘ ʝ 2551. ʇʦ ʩʧʝʮʠʘʣʥʦʩʪ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʝ ʩʣʝʜʥʦʪʦ: 

 
1 ï ʠʤʘʪ ʩʧʝʮʠʘʣʥʦʩʪ ʬʠʟʠʢʘ   2 ï ʥʤ̫ʘʪ ʩʧʝʮʠʘʣʥʦʩʪ ʬʠʟʠʢʘ 

 

ʊʝʟʠ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʩʘʤʦ 58% ʦʪ ʦʙʱʠʷ ʙʨʦʡ ʫʯʠʪʝʣʠ ʧʦ ʬʠʟʠʢʘ ʠʤʘʪ 

ʩʧʝʮʠʘʣʥʦʩʪ ʠ ʩʲʦʪʚʝʪʥʦ ʧʨʘʚʦʪʦ ʜʘ ʧʨʝʧʦʜʘʚʘʪ ʬʠʟʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ. 

ɼʨʫʛ ʠʥʪʝʨʝʩʝʥ ʬʘʢʪ ʝ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʫʯʠʪʝʣʠʪʝ ʧʦ ʬʠʟʠʢʘ ʠ 

ʘʩʪʨʦʥʦʤʠʷ ʧʦ ʱʘʪʥʠ ʤʝʩʪʘ: 

 
1 ï ʫʯʠʪʝʣʠ ʧʦ ʬʠʟʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ ʥʘ ʱʘʪʥʦ ʤʷʩʪʦ ʧʦ ʬʠʟʠʢʘ 

2 ï ʫʯʠʪʝʣʠ ʧʦ ʬʠʟʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ ʥʘ ʱʘʪʥʦ ʤʷʩʪʦ ʧʦ ʜʨʫʛ ʫʯʝʙʝʥ ʧʨʝʜʤʝʪ 



 

  

 

 

 

29% ʦʪ ʫʯʠʪʝʣʠʪʝ ʥʠ ʧʦ ʬʠʟʠʢʘ ʩʘ ʥʘʟʥʘʯʝʥʠ ʥʘ ʩʦ̡ʪʚʝʪʩʪʚʘɦʘʪʘ ʠʤ ʜʣʲʞʥʦʩʪ. 

ʊʘʟʠ ʪʝʥʜʝʥʮʠʷ ʩʝ ʜʲʣʞʠ ʥʘ ʥʘʤʘʣʚ̫ʘʱʠʷ ʙʨʦʡ ʫʯʝʥʠʮʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʜʘ ʩʝ 

ʩʟ̡ʜʘʚʘʪ ʫʯʠʪʝʣʠ ʩ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʩʧʝʮʠʘʣʥʦʩʪ. 

 
ɺ ʧʨʦʛʠʤʥʘʟʠʘʣʥʠʷ ʝʪʘʧ ʥʘ ʦʩʥʦʚʥʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʪʝʧʝʥ ʥʘ ʩʨʝʜʥʦʪʦ 

ʫʯʠʣʠʱʝ ʩʝ ʠʟʫʯʘʚʘ ʫʯʝʙʥʠʷ ʧʨʝʜʤʝʪ ʯʦʚʝʢʲʪ ʠ ʧʨʠʨʦʜʘʪʘ, ʢʦʡʪʦ ʚʢʣʁʯʚʘ 

ʨʘʚʥʦʧʦʩʪʘʚʝʥʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʧʦ ʬʠʟʠʢʘ, ʭʠʤʠʷ ʠ ʙʠʦʣʦʛʠʷ. ɼʘʥʥʠʪʝ ʟʘ ʪʦʚʘ 

ʢʘʢʚʠ ʫʯʠʪʝʣʠ ʦʙʫʯʘʚʘʪ ʥʘʰʠʪʝ ʫʯʝʥʠʮʠ ʚ 5. ʠ 6. ʢʣʘʩ ʧʦʢʘʟʚʘʪ ʩʣʝʜʥʦʪʦ: 
 

 
ʆʪ 2322 ʫʯʠʪʝʣʠ ʧʦ ʯʦʚʝʢʲʪ ʠ ʧʨʠʨʦʜʘʪʘ ʩʘʤʦ 412 ʩʘ ʩʲʩ ʩʧʝʮʠʘʣʥʦʩʪ ʬʠʟʠʢʘ ʠʣʠ 

ʪʦʚʘ ʧʨʘʚʠ 18% ʦʪ ʦʙʱʠʷ ʙʨʦʡ. 

 
ɼʨʫʛ ʚʘʞʝʥ ʚ̡ ʧʨʦʩ ʩ ʢʘʢʲʚ ʪʨʫʜʦʚ ʩʪʘʞ ʠ ʥʘ ʢʘʢʚʘ ʚ̡ ʟʨʘʩʪ ʩʘ ʥʘʰʠʪʝ 

ʫʯʠʪʝʣʠ ʧʦ ʬʠʟʠʢʘ. 

 

1 ï ʤʣʘʜʠ ʫʯʠʪʝʣʠ ʜʦ 35 ʛʦʜʠʰʥʘ ʚ̡ ʟʨʘʩʪ 

2 ï ʦʪ 36 ʛʦʜʠʰʥʘ ʚ̡ ʟʨʘʩʪ ʜʦ 54 ʛʦʜʠʥʠ 

3 ï ʥʘʜ 55 ʛʦʜʠʰʥʘ ʚ̡ ʟʨʘʩʪ 

 
ʊʝʟʠ ʜʘʥʥʠ ʧʦʪʚ̡ ʨʞʜʘʚʘʪ ʧʨʦʙʣʝʤʘ ʟʘ ʣʠʧʩʘʪʘ ʥʘ ʤʣʘʜʠ ʫʯʠʪʝʣʠ (ʩʘʤʦ 

6% ʩʘ ʤʣʘʜʠʪʝ ʫʯʠʪʝʣʠ) ʠ ʪʝʥʜʝʥʮʠʷʪʘ, ʯʝ ʩʣʝʜ ʧʝʥʩʠʦʥʠʨʘʥʝ ʥʘ 1031 ʫʯʠʪʝʣʠ 

(40% ʦʪ ʚʩʠʯʢʠ ʫʯʠʪʝʣʠ ʧʦ ʬʠʟʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ) ʚ ʙʣʠʟʢʠʪʝ 5 ʛʦʜʠʥʠ ʥʤ̫ʘ ʜʘ ʠʤʘ 

ʥʦʚʦ ʧʦʧʲʣʥʝʥʠʝ. 



 

  

 

 

 

 
 

1 ï ʜʦ 5 ʛʦʜʠʥʠ, 2 ï ʜʦ 10 ʛʦʜʠʥʠ, 3 ï ʜʦ 20 ʛʦʜʠʥʠ, 4 ï ʜʦ 30 ʛʦʜʠʥʠ 

5 ï ʥʘʜ 30 ʛʦʜʠʥʠ 

 
ʆʪʥʦʚʦ ʚ ʪʝʟʠ ʜʘʥʥʠ ʩʝ ʚʠʞʜʘ ʷʩʥʘ ʪʝʥʜʝʥʮʠʷ ʥʘ ʟʘʩʪʘʨʚ̫ʘʥʝ ʥʘ 

ʫʯʠʪʝʣʩʢʠʷ ʩʲʩʪʘʚ. ʊʦʟʠ ʬʘʢʪ ʠʤʘ ʠ ʩʚʦʠʪʝ ʧʦʣʦʞʠʪʝʣʥʠ ʩʪʨʘʥʠ ï ʥʘʰʠʪʝ ʫʯʝʥʠʮʠ 

ʩʘ ʦʙʫʯʘʚʘʥʠ ʦʪ ʦʧʠʪʥʠ ʩʧʝʮʠʘʣʠʩʪʠ, ʚ̡ ʧʨʝʢʠ ʯʝ ʠʤʘ ʩʣʫʯʘʠ ʥʘ Ăʧʨʝʛʘʨʷʥʝñ ʚ 

ʧʨʦʬʝʩʠʪ̫ʘ. 

 
ʂʘʢʚʦ ʝ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʫʯʠʪʝʣʠʪʝ ʧʦ ʬʠʟʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ ʧʦ ʧʦʣ? 

 
1 ï ʤʞ̡ʝ, 2 ï ʞʝʥʠ 

 
ʆʪ ʜʠʘʛʨʘʤʘʪʘ ̫ ʩʥʦ ʩʝ ʚʠʞʜʘ ʬʝʤʠʥʠʟʠʨʘʥʝʪʦ ʥʘ ʧʨʦʬʝʩʠʪ̫ʘ ï ʩʘʤʦ 16% 

ʦʪ ʫʯʠʪʝʣʠʪʝ ʧʦ ʬʠʟʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ ʩʘ ʤʲʞʝ. 

 
ʂʘʢʚʘ ʝ ʧʨʘʢʪʠʢʘʪʘ ʩ ʧʨʦʜʲʣʞʘʚʘʱʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʫʯʠʪʝʣʠʪʝ ʫ 

ʥʘʩ ʠ ʚ ʜʨʫʛʠ ʜʲʨʞʘʚʠ? 

ʇʨʦʜʲʣʞʘʚʘʦɦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʫʯʠʪʝʣʠʪʝ ʦʪ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 

ʩʨʝʜʥʠ ʫʯʠʣʠʱʘ ʚ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ (ɽʉ) ʥʦʨʤʘʪʠʚʥʦ ʩʝ ʦʩʠʛʫʨʷʚʘ ʚ 2 

ʥʘʧʨʘʚʣʝʥʠʷ: ʟʘʜʲʣʞʠʪʝʣʥʦ ʦʙʫʯʝʥʠʝ; ʧʦ ʠʟʙʦʨ. ʇʨʦʜʲʣʞʘʚʘʦɦʪʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ 

ʨʘʟʚʠʪʠʝ ʝ ʧʨʠʝʪʦ ʟʘ ʯʘʩʪ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʟʘʜʲʣʞʝʥʠʷ ʥʘ ʫʯʠʪʝʣʠʪʝ ʚ 28 

ʩʪʨʘʥʠ ʦʪ ɽʉ, ʚʢʣʁʯʠʪʝʣʥʦ ʠ ʚ ɹʲʣʛʘʨʠʷ. ɼʦʨʠ ʚ ʜʲʨʞʘʚʠ, ʚ ʢʦʠʪʦ ʪʦ ʥʝ ʝ ʯʘʩʪ ʦʪ 



 

  

 

 

 

ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʟʘʜʲʣʞʝʥʠʷ, ʧʨʝʜʦʩʪʘʚ̫ ʥʝʪʦ ʥʘ ʩʧʝʮʠʬʠʯʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ 

ʢʚʘʣʠʬʠʢʘʮʠʷ ʩʪʘʚʘ ʟʘʜʲʣʞʠʪʝʣʥʦ ʧʨʠ ʚ̡ʚʝʞʜʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʨʝʬʦʨʤʠ. ɺ 

ʧʦʚʝʯʝʪʦ ʩʪʨʘʥʠ ʦʪ ɽʉ ʫʯʠʣʠʱʘʪʘ ʠʤʘʪ ʟʘʜʲʣʞʝʥʠʝʪʦ ʜʘ ʨʘʟʨʘʙʦʪ̫ʪ ʧʣʘʥ ʟʘ 

ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʫʯʠʪʝʣʠʪʝ. ɺ ʥʢ̫ʦʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʩʠʩʪʝʤʠ (ʥʘʧʨʠʤʝʨ 

ʚ ʀʪʘʣʠʷ) ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʧʣʘʥ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʨʘʟʚʠʪʠʝ ʝ ʢʦʣʝʢʪʠʚʥʘ 

ʦʪʛʦʚʦʨʥʦʩʪ ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʘʪʘ ʦʙʱʥʦʩʪ ʚ ʫʯʠʣʠʱʝʪʦ. ɺʟ̡ʤʦʞʥʦʩʪʪʘ ʟʘ 

ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʨʘʟʚʠʪʠʝ ʝ ʦʩʥʦʚʥʘ ʤʦʪʠʚʘʮʠʷ ʟʘ ʫʯʘʩʪʠʝ ʚ ʜʝʡʥʦʩʪʠ ʟʘ 

ʧʨʦʜʲʣʞʘʚʘʱʘ ʢʚʘʣʠʬʠʢʘʮʠʷ. ɺ 18 ʜʲʨʞʘʚʠ ʦʪ ɽʉ ʫʯʘʩʪʠʝʪʦ ʚ ʧʦʜʦʙʥʠ ʜʝʡʥʦʩʪʠ 

ʝ ʧʨʢ̫ʦ ʦʙʚ̡ʨʟʘʥʦ ʩ ʚ̡ʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʦʚʠʰʝʥʠʝ ï ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʠʩʪʝʤʘʪʘ ʟʘ 

ʢʘʨʠʝʨʥʦ ʨʘʟʚʠʪʠʝ. ʈ̫ ʜʢʦ ʦʙʘʯʝ ʫʯʘʩʪʠʝʪʦ ʚ ʧʨʦʜʲʣʞʘʚʘʱʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ 

ʦʙʫʯʝʥʠʝ ʝ ʝʜʠʥʩʪʚʝʥʦʪʦ ʫʩʣʦʚʠʝ ʟʘ ʧʦʧʘʜʘʥʝ ʚ ʧʦ-ʛʦʨʥʘ ʢʘʪʝʛʦʨʠʷ. 

ʆʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʩʠʩʪʝʤʠ ʚ ʩʝʜʝʤ ʜʲʨʞʘʚʠ ʦʪ ɽʉ ʧʨʝʜʣʘʛʘʪ ʬʠʥʘʥʩʦʚʦ 

ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʫʯʠʪʝʣʠʪʝ ʟʘ ʫʯʘʩʪʠʝ ʚ ʧʨʦʜʲʣʞʘʚʘʱʘ ʢʚʘʣʠʬʠʢʘʮʠʷ. ʉʝʜʝʤ 

ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʩʠʩʪʝʤʠ ʠʟʠʩʢʚʘʪ ʟʘʜʲʣʞʠʪʝʣʥʦ ʫʯʘʩʪʠʝ ʚ ʧʨʦʜʲʣʞʘʚʘʱʦ 

ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʙʫʯʝʥʠʝ ʟʘ ʟʘʧʘʟʚʘʥʝ ʥʘ ʩʦ̡ʪʚʝʪʥʘʪʘ ʜʣʲʞʥʦʩʪ. ʊʘʢʘʚʘ ʜʲʨʞʘʚʘ ʝ 

ʀʨʣʘʥʜʠʷ, ʘ ʚ ʋʥʛʘʨʠʷ ʩʝ ʠʟʠʩʢʚʘ ʢʘʪʦ ʫʩʣʦʚʠʝ ʟʘ ʦʩʪʘʚʘʥʝ ʚ ʧʨʦʬʝʩʠʪ̫ʘ ʤʠʥʠʤʫʤ 

120 ʯʘʩʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ʥʘ ʚʩʝʢʠ 7 ʛʦʜʠʥʠ. ɺ 

ʈʫʤʲʥʠʷ ʚʩʝʢʠ ʫʯʠʪʝʣ ʪʨʷʙʚʘ ʜʘ ʧʦʢʨʠʚʘ 90 ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʢʨʝʜʠʪʘ ʥʘ ʚʩʝʢʠ 5 

ʛʦʜʠʥʠ. ʐʝʩʪ ʜʲʨʞʘʚʠ ʛʘʨʘʥʪʠʨʘʪ ʧʨʘʚʦ ʥʘ ʧʣʘʪʝʥ ʦʪʧʫʩʢ ʧʨʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 

ʜʦʧʲʣʥʠʪʝʣʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ [1]. ʇʨʠʤʝʨ ʟʘ ʪʦʚʘ ʩʘ ʜʲʨʞʘʚʠʪʝ 

ɻʲʨʮʠʷ ï 5 ʜʥʠ ʟʘ ʛʦʜʠʥʘʪʘ, ʠ ʇʦʨʪʫʛʘʣʠʷ ï ʤʝʞʜʫ 5 ʠ 11 ʜʥʠ ʛʦʜʠʰʥʦ. ɼʘʥʥʠ ʟʘ 

ʥʢ̫ʦʠ ʜʲʨʞʘʚʠ, ʚ ʢʦʠʪʦ ʦʙʫʯʝʥʠʝʪʦ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ: ɹʝʣʛʠʷ ï 3 ʜʥʠ ʚ ʛʦʜʠʥʘʪʘ; 

ɻʝʨʤʘʥʠʷ ï ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʟʘʜʲʣʞʠʪʝʣʥʦʪʦ ʦʙʫʯʝʥʠʝ ʥʘ ʨʘʙʦʪʥʦʪʦ ʤʷʩʪʦ ʝ 

ʨʘʟʣʠʯʥʘ ʟʘ ʦʪʜʝʣʥʠʪʝ ʬʝʜʝʨʘʣʥʠ ʧʨʦʚʠʥʮʠʠ; ɽʩʪʦʥʠʷ ï 160 ʯʘʩʘ ʟʘ 5 ʛʦʜʠʥʠ; 

ʃʠʪʚʘ ï 90 ʯʘʩʘ ʟʘ 5 ʛʦʜʠʥʠ, ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ 15 ʜʥʠ; ʃʘʪʚʠʷ ï ʤʠʥʠʤʫʤ 36 ʯʘʩʘ ʟʘ 

3 ʛʦʜʠʥʠ; ʋʥʛʘʨʠʷ ï ʥʘ ʚʩʝʢʠ 7 ʛʦʜʠʥʠ ʩʘ ʟʘʜʲʣʞʠʪʝʣʥʠ 60ï120 ʯʘʩʘ; ʇʦʨʪʫʛʘʣʠʷ 

ï 50 ʯʘʩʘ ʟʘ ʝʜʥʘ ʛʦʜʠʥʘ; ʚ ʍʦʣʘʥʜʠʷ ʥʦʨʤʘʪʠʚʥʦ ʝ ʟʘʣʦʞʝʥʦ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ 

ʫʩʚ̡̡ ʨʰʝʥʩʪʚʘʥʝ ʥʘ ʫʯʠʪʝʣʠʪʝ 10% ʦʪ ʟʘʜʲʣʞʠʪʝʣʥʠʷ ʭʦʨʘʨʠʫʤ ʥʘ ʫʯʠʪʝʣʷ; 

ʌʠʥʣʘʥʜʠʷ ï 3 ʜʥʠ ʚ ʛʦʜʠʥʘʪʘ, ʚʩʝʢʠ ʧʦ 6 ʯʘʩʘ [2]. ʊʘʢʘ ʟʘʜʘʜʝʥ ʤʠʥʠʤʘʣʥʠʷʪ ʙʨʦʡ 

ʟʘʜʲʣʞʠʪʝʣʥʠ ʯʘʩʦʚʝ ʟʘ ʝʜʥʘ, ʧʝʪ ʠʣʠ ʩʝʜʝʤ ʛʦʜʠʥʠ, ʜʘʚʘ ʚ̡ʟʤʦʞʥʦʩʪ ʫʯʠʪʝʣʠʪʝ ʜʘ 

ʧʨʝʮʝʥʷʚʘʪ ʢʦʛʘ ʠ ʚ ʢʘʢʚʠ ʪʦʯʥʦ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʠ ʢʫʨʩʦʚʝ ʜʘ ʩʝ ʚʢʣʯʁʚʘʪ. 

ɺ ɹʲʣʛʘʨʠʷ ʧʨʦʜʲʣʞʘʚʘʦɦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʫʯʠʪʝʣʠʪʝ ʜʦ 1 ʩʝʧʪʝʤʚʨʠ 

2016 ʛ. ʙʝ ʧʦ ʠʟʙʦʨ ʠ ʬʠʥʘʥʩʠʨʘʥʝʪʦ ʤʫ ʙʝ ʚʢʣʁʯʝʥʦ ʢʘʪʦ ʦʧʨʝʜʝʣʝʥ ʧʨʦʮʝʥʪ ʦʪ 

ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʨʘʙʦʪʥʘ ʟʘʧʣʘʪʘ ʦʪ ʙʁʜʞʝʪʘ ʥʘ ʫʯʠʣʠʱʝʪʦ, ʢʲʜʝʪʦ ʫʯʠʪʝʣʷʪ ʨʘʙʦʪʠ. 

ʉʣʝʜ ʫʟʘʢʦʥʚ̫ʘʥʝʪʦ ʥʘ ʜʲʨʞʘʚʝʥ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʩʪʘʥʜʘʨʪ ʟʘ ʩʪʘʪʫʪʘ ʠ 

ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʩʧʝʮʠʘʣʠʩʪʠ ʯʨʝʟ ʅʘʨʝʜʙʘ ˉ12 

ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʟʘ ʙ̡ ʣʛʘʨʩʢʠʷ ʫʯʠʪʝʣ ʩʪʘʥʘ ʟʘʜʲʣʞʠʪʝʣʥʘ ʠ ʦʪʥʦʚʦ ʝ ʚʢʣʁʯʝʥʦ 

ʬʠʥʘʥʩʦʚʦ ʧʝʨʦ ʟʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ʚ ʙʁʜʞʝʪʘ ʥʘ ʫʯʠʣʠʱʝʪʦ. ʇʨʠ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ 

ʧʨʦʬʝʩʠʦʥʘʣʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘ ʩʪʝʧʝʥ (ʇʂʉ) ʝ ʧʨʝʜʚʠʜʝʥ ʬʠʥʘʥʩʦʚ ʩʪʠʤʫʣ ʟʘ 

ʫʯʠʪʝʣʠʪʝ ʠ ʚ̡ʟʤʦʞʥʦʩʪ ʟʘ ʧʨʦʤʷʥʘ ʥʘ ʟʘʝʤʘʥʘʪʘ ʜʣʲʞʥʦʩʪ. 

ʂʘʢʚʠ ʩʘ ʜʘʥʥʠʪʝ ʟʘ ʫʯʠʪʝʣʠʪʝ ʧʦ ʬʠʟʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʧʨʠʪʝʞʘʚʘʥʝʪʦ ʥʘ ʇʂʉ: 

ʆʙʱʠʷʪ ʙʨʦʡ ʥʘ ʫʯʠʪʝʣʠ ʧʦ ʬʠʟʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ ʩ ʇʂʉ ʝ 1030, ʢʦʝʪʦ 

40 % ʦʪ ʦʙʱʠʷ ʙʨʦʡ ʫʯʠʪʝʣʠ ʩʲʩ ʠ ʙʝʟ ʩʧʝʮʠʘʣʥʦʩʪ. 



 

  

 

 

 

ʄʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʟʘ ʤʦʪʠʚʘʮʠʷʪʘ ʥʘ ʫʯʠʪʝʣʠʪʝ ʩʲʩ 

ʠ ʙʝʟ ʩʧʝʮʠʘʣʥʦʩʪ ʬʠʟʠʢʘ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʇʂʉ: 

 
 

 
 

ʆʪ 1483-ʤʘ ʫʯʠʪʝʣʠ 477 ʧʨʠʪʝʞʘʚʘʪ ʇʂʉ, ʢʦʝʪʦ ʝ 32% ʦʪ ʙʨʦ̫ ʫʯʠʪʝʣʠ 

ʩʲʩ ʩʧʝʮʠʘʣʥʦʩʪ ʬʠʟʠʢʘ. ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʜʦʩʪʘ ʧʦʚʝʯʝ ʩʘ ʫʯʠʪʝʣʠʪʝ ʩ II  ʇʂʉ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʪʝʟʠ ʩ III  ʇʂʉ ʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʝʟʠ ʩ I ʇʂʉ. ʊʦʟʠ ʬʘʢʪ ʤʦʞʝ ʜʘ ʩʝ 

ʦʙ̫ ʩʥʠ ʩ ʥʘʨʝʜʙʘ ʦʪ ʍʍ ʚʝʢ, ʢʦʛʘʪʦ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʠʪʝ ʩʪʝʧʝʥʠ ʙ̫ʭʘ ʩʘʤʦ 2. ʊʦʚʘ 

ʦʟʥʘʯʘʚʘ, ʯʝ ʧʦ-ʛʦʣʤ̫ʘ ʯʘʩʪ ʦʪ ʪʝʟʠ ʫʯʠʪʝʣʠ ʥʝ ʩʘ ʧʨʦʜʲʣʞʠʣʠ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʪʦ 

ʩʠ ʨʘʟʚʠʪʠʝ. 

ʉʧʝʮʠʬʠʯʥʘ ʦʩʦʙʝʥʦʩʪ ʝ, ʯʝ ɹʲʣʛʘʨʠʷ ʚʝʯʝ ʝ ʩʨʝʜ ʧʦ-ʛʦʣʤ̫ʘ ʯʘʩʪ ʦʪ 

ʜʲʨʞʘʚʠʪʝ ʦʪ ɽʉ, ʚ ʢʦ̫ʪʦ ʩʲʝɦʩʪʚʫʚʘ ʦʙʱʘ ʨʘʤʢʘ ʠʣʠ ʩʪʘʥʜʘʨʪ ʟʘ ʥʝʦʙʭʦʜʠʤʠʪʝ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʥʘ ʫʯʠʪʝʣʠʪʝ. ʇʦʜʭʦʜʲʪ ʢʲʤ ʪʘʢʠʚʘ ʨʘʤʢʦʚʠ ʜʦʢʫʤʝʥʪʠ ʠ 

ʩʪʘʥʜʘʨʪʠ ʚ ʝʚʨʦʧʝʡʩʢʠʪʝ ʩʪʨʘʥʠ ʚʘʨʠʨʘ ʟʥʘʯʠʪʝʣʥʦ, ʢʘʪʦ ʚ ʥʢ̫ʦʠ ʜʲʨʞʘʚʠ 

ʠʟʠʩʢʚʘʥʠʪ̫ʘ ʩʘ ʧʦ-ʦʙʱʠ, ʘ ʚ ʜʨʫʛʠ (ʥʘʧʨʠʤʝʨ ʀʩʧʘʥʠʷ, ʀʨʣʘʥʜʠʷ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʥʝʦʙʭʦʜʠʤʠʪʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʥʘ ʫʯʠʪʝʣʠʪʝ ʩʘ ʜʝʪʘʡʣʥʦ 

ʦʧʠʩʘʥʠ. ʆʙʠʢʥʦʚʝʥʦ ʚ ʩʧʠʩʲʢʘ ʩ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠʪʝ ʧʦʧʘʜʘʪ ʠʟʠʩʢʚʘʥʠʷ ʟʘ 

ʫʩʚʦʝʥʠ ʧʨʝʜʤʝʪʥʠ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʫʤʝʥʠʷ ʟʘ ʦʮʝʥʷʚʘʥʝ, 

ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʨʘʙʦʪʘ ʚ ʝʢʠʧ, ʧʦʟʥʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠʪʝ ʚ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ 

ʧʦʚʝʜʝʥʯʝʩʢʠ ʧʨʘʢʪʠʢʠ ʥʘ ʫʯʝʥʠʮʠ ʠ ʨʦʜʠʪʝʣʠ, ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʫʤʝʥʠʷ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʠ ʣʠʜʝʨʩʢʠ ʚ̡ʟʤʦʞʥʦʩʪʠ [1]. ʋ ʥʘʩ ʪʝʟʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʘ 

ʦʧʠʩʘʥʠ ʚ ʘʪʝʩʪʘʮʠʦʥʥʘ ʢʘʨʪʘ, ʢʦ̫ʪʦ ʫʯʠʪʝʣʠʪʝ ʱʝ ʧʨʝʜʩʪʘʚ̫ ʪ ʥʘ ʚʩʝʢʠ 4 ʛʦʜʠʥʠ 

ʧʨʠ ʪ̫ ʭʥʦʪʦ ʘʪʝʩʪʠʨʘʥʝ ï ʧʝʜʘʛʦʛʠʯʝʩʢʘ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʘ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪ  ʠ  ʪʘʢʘʚʘ,  ʢʦ̫ʪʦ  ʩʝ  ʦʪʥʘʩʷ  ʟʘ  ʩʧʝʮʠʬʠʢʘʪʘ  ʥʘ  ʫʯʠʣʠʱʝʪʦ.  ɿʘ 



 

  

 

 

 

ʩʨʘʚʥʝʥʠʝ ʘʪʝʩʪʘʮʠʷʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʚ̡ ʚ ʚʠʩʰʠʪʝ ʫʯʠʣʠʱʘ (ʙʝʣ. ʘʚʪ. ï 

ʧʨʠʤʝʨʲʪ ʝ ʦʪ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ) ʝ ʦʨʠʝʥʪʠʨʘʥʘ 

ʧʦ-ʩʢʦʨʦ ʢʲʤ ʜʝʡʥʦʩʪʠ ʠ ʢʲʤ ʦʙʨʘʪʥʘʪʘ ʚʨʲʟʢʘ, ʘ ʥʝ ʢʲʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ï 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʘʫʜʠʪʦʨʥʘ ʟʘʝʪʦʩʪ, ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʜʝʡʥʦʩʪ, ʫʯʘʩʪʠʝ ʚ 

ʦʨʛʘʥʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʚʠʩʰʝʪʦ ʫʯʠʣʠʱʝ, ʤʥʝʥʠʝ ʥʘ ʦʙʫʯʘʝʤʠʪʝ. 

ʅʘ ʬʦʥʘ ʥʘ ʛʦʣʷʤʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʢʫʨʩʦʚʝ ʢʦʥʪʨʦʣʲʪ 

ʚ̡ ʨʭʫ ʢʘʯʝʩʪʚʦʪʦ ʝ ʢʦʤʧʣʝʢʩʝʥ ʧʨʦʙʣʝʤ. ʂʘʪʦ ʧʨʘʚʠʣʦ ʚ ɽʉ ʢʫʨʩʦʚʝʪʝ, ʧʨʝʜʣʘʛʘʥʠ 

ʦʪ ʫʥʠʚʝʨʩʠʪʝʪʠ, ʩʝ ʦʮʝʥʷʚʘʪ ʦʪ ʘʢʨʝʜʠʪʘʮʠʦʥʥʠ ʘʛʝʥʮʠʠ, ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʟʘ 

ʢʘʯʝʩʪʚʦʪʦ ʚ̡ ʚ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. ʆʩʪʘʥʘʣʠʪʝ ʬʦʨʤʠ ʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ʩʝ 

ʢʦʥʪʨʦʣʠʨʘʪ ʦʪ ʧʘʨʘʣʝʣʥʠ ʩʠʩʪʝʤʠ ʟʘ ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ. ɺ ʦʢʦʣʦ 

ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʜʲʨʞʘʚʠʪʝ ʦʪ ɽʉ ʪʦʚʘ ʩʝ ʠʟʚ̡ ʨʚhʘ ʦʪ ʮʝʥʪʨʘʣʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 

ʚʣʘʩʪʠ, ʦʙʠʢʥʦʚʝʥʦ ʦʪ ʩʲʦʪʚʝʪʥʦʪʦ ʤʠʥʠʩʪʝʨʩʪʚʦ. ɺ ʥʷʢʦʣʢʦ ʝʚʨʦʧʝʡʩʢʠ ʜʲʨʞʘʚʠ 

ʩʲʝɦʩʪʚʫʚʘʪ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʠʥʩʧʝʢʪʦʨʘʪʠ ʟʘ ʢʦʥʪʨʦʣ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʠʪʝ ʢʫʨʩʦʚʝ. ɺ ʜʨʫʛʠ ʩʪʨʘʥʠ ʩʲʝɦʩʪʚʫʚʘ ʥʝʟʘʚʠʩʠʤʘ 

ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʩʪʨʫʢʪʫʨʘ ʟʘ ʘʢʨʝʜʠʪʘʮʠʷ ʥʘ ʪʝʟʠ ʧʨʦʛʨʘʤʠ, ʢʦ̫ʪʦ ʦʙʠʢʥʦʚʝʥʦ 

ʦʪʛʦʚʘʨʷ ʠ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʬʦʨʤʠ ʥʘ ʧʦʜʢʨʝʧʘ ʟʘ ʫʯʠʪʝʣʠ. ʅʢ̫ʦʠ 

ʜʲʨʞʘʚʠ ʧʨʝʜʣʘʛʘʪ ʠ ʩʭʝʤʠ ʟʘ ʪʨʘʥʩʥʘʮʠʦʥʘʣʥʘ ʤʦʙʠʣʥʦʩʪ ʠ ʦʙʫʯʝʥʠʝ ʥʘ 

ʫʯʠʪʝʣʠʪʝ ʚ ʜʨʫʛʠ ʩʪʨʘʥʠ ʦʪ ɽʉ. ɺ ɹʲʣʛʘʨʠʷ ʥʤ̫ʘ ʨʘʟʨʘʙʦʪʝʥʠ ʩʭʝʤʠ ʟʘ ʧʦʜʦʙʥʘ 

ʤʦʙʠʣʥʦʩʪ, ʘ ʪʘʢʲʚ ʪʠʧ ʢʚʘʣʠʬʠʢʘʮʠʷ ʩʝ ʦʩʲʝɦʩʪʚ̫ʚʘ ʩ ʧʦʤʦʪɦʘ ʥʘ ʨʘʟʣʠʯʥʠ 

ʧʨʦʛʨʘʤʠ ʥʘ ɽʉ ʠʣʠ ʜʨʫʛʠ ʧʨʦʛʨʘʤʠ ʠ ʟʘʩʷʛʘ ʧʨʝʜʠʤʥʦ ʝʟʠʢʦʚʠ ʢʫʨʩʦʚʝ ʠ ʦʙʫʯʝʥʠʷ 

ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ ʫʯʝʙʥʠ ʧʦʩʦʙʠʷ. ʆʪ ʚ̡ʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ ʚ ʜʨʫʛʠ 

ʜʲʨʞʘʚʠ ʩʝ ʚ̡ ʟʧʦʣʟʚʘʪ ʦʪʥʦʩʠʪʝʣʥʦ ʤʘʣʲʢ ʙʨʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠ  ʢʘʜʨʠ  ʠ 

ʫʯʠʣʠʱʘ [1]. 

ʆʙʟʦʨʲʪ ʥʘ ʤʦʜʝʣʠʪʝ ʟʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʨʘʟʚʠʪʠʝ ʥʘ 

ʫʯʠʪʝʣʠʪʝ ʧʦʢʘʟʚʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʧʦʜʭʦʜʠ ʧʨʠ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʪʘʟʠ ʟʥʘʯʠʤʘ 

ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʜʝʡʥʦʩʪ ʟʘ ʚʩʢ̫ʘ ʜʲʨʞʘʚʘ ʦʪ ɽʉ. ʈʘʟʛʣʝʞʜʘʥʝʪʦ ʥʘ ʦʪʜʝʣʥʠ ʧʨʠʤʝʨʠ, 

ʢʘʢʪʦ ʟʘ ʜʲʨʞʘʚʠ ʦʪ ɽʉ, ʪʘʢʘ ʠ ʠʟʚ̡ ʥ ʥʝʛʦ ʱʝ ʦʙʦʛʘʪʠ ʧʨʝʜʩʪʘʚʠʪʝ ʟʘ ʤʷʩʪʦʪʦ ʥʘ 

ɹʲʣʛʘʨʠʷ ʚ ʪʦʟʠ ʘʩʧʝʢʪ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠ ʩʪʨʘʥʠ. 

ʉʠʩʪʝʤʘʪʘ ʟʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ʥʘ ʫʯʠʪʝʣʠʪʝ: 

ʂʚʘʣʠʬʠʢʘʮʠʷʪʘ ʥʘ ʫʯʠʪʝʣʠʪʝ ʚ ɻʲʨʮʠʷ [3] ʠʤʘ ʚʝʢʦʚʥʘ ʠʩʪʦʨʠʷ. ʇʨʝʟ 

1910 ʛ. ʩʝ ʦʪʢʨʠʚʘ ʀʥʩʪʠʪʫʪ ʟʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʫʯʝʥʠʝ ʥʘ ʫʯʠʪʝʣʠ, ʯʠʝʪʦ 

ʩʲʝɦʩʪʚʫʚʘʥʝ ʧʨʦʜʲʣʞʘʚʘ ʜʦ 1978 ʛ., ʢʦʛʘʪʦ ʩʝ ʟʘʢʨʠʚʘ ʠ ʥʘ ʥʝʛʦʚʦ ʤʷʩʪʦ ʩʝ 

ʩʟ̡ʜʘʚʘʪ ʫʯʠʪʝʣʩʢʠ ʠʥʩʪʠʪʫʪʠ ʟʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʫʯʝʥʠʝ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʦʪ 

ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ. ʉʣʝʜʚʘ  ɦʤʦʤʝʥʪ ï ʦʪ 1992 ʛ., ʝ ʩʟ̡ʜʘʚʘʥʝ ʥʘ ʦʙʣʘʩʪʥʠ ʮʝʥʪʨʦʚʝ 

ʟʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʦʙʫʯʝʥʠʝ. ʇʨʝʟ 2000 ʛ. ʩʪʘʨʪʠʨʘ ʧʨʦʛʨʘʤʘ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ 75 000 

ʫʯʠʪʝʣʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ. ɺʪʦʨʘ 

ʬʘʟʘ ʦʪ ʪʘʟʠ ʧʨʦʛʨʘʤʘ ʝ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ 400 ʠʥʩʪʨʫʢʪʦʨʠ, ʘ ɯɯɯ ʝʪʘʧ ʝ ʦʙʚ̡ʨʟʘʥ ʩ 

ʬʦʨʤʠʨʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʫ ʫʯʠʪʝʣʠʪʝ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ 

ʫʨʦʮʠ ʠ ʩʲʩʪʘʚ̫ ʥʝ ʥʘ ʩʮʝʥʘʨʠʠ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʜʝʡʥʦʩʪʠ, ʠʟʧʦʣʟʚʘʱʠ ʥʦʚʠ 

ʪʝʭʥʦʣʦʛʠʠ. ʂʚʘʣʠʬʠʢʘʮʠʦʥʥʠʪʝ ʧʨʦʛʨʘʤʠ ʩʘ ʜʚʘ ʚʠʜʘ ï ʟʘʜʲʣʞʠʪʝʣʥʠ ʠ 

ʜʦʙʨʦʚʦʣʥʠ, ʠ ʚʢʣʁʯʚʘʪ ʩʣʝʜʥʠʪʝ ʚʠʜʦʚʝ: ʜʲʣʛʦʩʨʦʯʥʠ ʢʫʨʩʦʚʝ; ʠʥʪʝʥʟʠʚʥʠ, 

ʟʘʜʲʣʞʠʪʝʣʥʠ ʢʫʨʩʦʚʝ; ʠʥʪʝʥʟʠʚʥʠ ʜʦʙʨʦʚʦʣʥʠ ʢʫʨʩʦʚʝ; ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʠ 

ʢʫʨʩʦʚʝ ʟʘ ʥʦʚʦʥʘʟʥʘʯʝʥʠ ʫʯʠʪʝʣʠ; ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʠ ʢʫʨʩʦʚʝ, ʢʦʠʪʦ ʩʝ ʧʨʝʜʣʘʛʘʪ 

ʦʪ ʇʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʬʘʢʫʣʪʝʪʠ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ; ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʠ ʧʨʦʛʨʘʤʠ, 



 

  

 

 

 

ʬʠʥʘʥʩʠʨʘʥʠ ʦʪ Ăɹʠʟʥʝʩ ʧʨʦʛʨʘʤʘʪʘ ʧʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʯʘʣʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ 

ʧʦʜʛʦʪʦʚʢʘñ; ʧʨʦʛʨʘʤʠ ʟʘ ʢʚʘʣʠʬʠʢʘʮʠʷ, ʬʠʥʘʥʩʠʨʘʥʠ ʦʪ ɽʚʨʦʧʝʡʩʢʘʪʘ ʦʙʱʥʦʩʪ; 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠ ʢʦʥʬʝʨʝʥʮʠʠ; ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘ ʜʝʡʥʦʩʪ, ʧʨʦʚʝʞʜʘʥʘ ʦʪ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʩʚ̡ʝʪʥʠʮʠ. ɸʥʘʣʠʟ̡ ʪ ʥʘ ʨʝʟʫʣʪʘʪʠ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʥʘ ʫʯʠʪʝʣʠ 

ʚ ɻʲʨʮʠʷ ʧʦʢʘʟʚʘ ʩʣʝʜʥʦʪʦ: ʚ ʠʥʪʝʥʟʠʚʥʠʪʝ ʜʦʙʨʦʚʦʣʥʠ ʧʨʦʛʨʘʤʠ ʛʦʩʧʦʜʩʪʚʘ 

ʣʝʢʮʠʷʪʘ ʢʘʪʦ ʤʝʪʦʜ ʥʘ ʦʙʫʯʝʥʠʝ, ʫʧʨʘʞʥʝʥʠʷʪʘ ʯʨʝʟ ʩʠʤʫʣʘʮʠʷ, ʤʦʜʝʣʠʨʘʥʝ ʥʘ 

ʧʨʝʧʦʜʘʚʘʥʝ ʠ ʛʨʫʧʦʚʘ ʨʘʙʦʪʘ ʩʘ ʝʜʚʘ 7% ʦʪ ʚʨʝʤʝʪʦ ʟʘ ʦʙʫʯʝʥʠʝ, ʘ ʣʘʙʦʨʘʪʦʨʥʠʪʝ 

ʫʧʨʘʞʥʝʥʠʷ ï ʝʜʚʘ 8%, ʢʦʝʪʦ ʥʝ ʩʦ̡ʪʚʝʪʩʪʚʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʬʦʨʤʠ ʟʘ 

ʢʚʘʣʠʬʠʢʘʮʠʷ ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʪʝ ʩʧʝʮʠʘʣʠʩʪʠ ʚ ɽʚʨʦʧʝʡʩʢʘʪʘ ʦʙʱʥʦʩʪ. 

ɿʘ ʫʯʠʪʝʣʠʪʝ ʚ ɸʥʛʣʠʷ [4] ʠʤʘ ʨʘʤʢʘ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʩʪʘʥʜʘʨʪʠ, ʢʦʠʪʦ 

ʜʝʬʠʥʠʨʘʪ ʥʝʦʙʭʦʜʠʤʠʪʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʧʨʠʪʝʞʘʚʘ ʚʩʝʢʠ 

ʫʯʠʪʝʣ ʟʘ ʚʩʝʢʠ ʝʪʘʧ ʦʪ ʢʘʨʠʝʨʘʪʘ ʩʠ: 

Å ʧʨʠʟʥʘʚʘʥʝ ʥʘ ʩʪʘʪʫʩ ʢʚʘʣʠʬʠʮʠʨʘʥ ʫʯʠʪʝʣ (QTS) ï Q; 

Å ʫʯʠʪʝʣʠ ʚ ʦʩʥʦʚʥʘʪʘ ʩʢʘʣʘ (Core) ï C; 

Å ʫʯʠʪʝʣʠ ʩ ʧʦ-ʚʠʩʦʢʦ ʚ̡ ʟʥʘʛʨʘʞʜʝʥʠʝ (Post Threshold Teacher) ï P; 

Å ʦʪʣʠʯʥʠ ʫʯʠʪʝʣʠ (Excellent Teacher) ï E; 

Å ʫʯʠʪʝʣʠ ʩ ʧʨʦʛʨʝʩʠʚʥʠ ʫʤʝʥʠʷ. 

ɿʘ ʜʘ ʧʨʝʤʠʥʘʚʘʪ ʥʘ ʚʩʝʢʠ ʝʪʘʧ ʦʪ ʢʘʨʠʝʨʘʪʘ, ʟʘ ʫʯʠʪʝʣʠʪʝ ʝ ʥʝʦʙʭʦʜʠʤʦ 

ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʧʨʦʬʝʩʠʦʥʘʣʝʥ ʩʪʘʥʜʘʨʪ. ɿʘ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʥʘʡ- 

ʚʠʩʦʢʠ ʥʠʚʘ ʫʯʠʪʝʣʠʪʝ ʧʨʝʤʠʥʘʚʘʪ ʧʨʝʟ ʚ̡ ʥʰʥʘ ʧʨʦʮʝʜʫʨʘ ʥʘ ʦʮʝʥʷʚʘʥʝ. ɺ 

ʩʪʘʪʠʪ̫ʘ ʩʝ ʦʧʠʩʚʘʪ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʩʪʘʥʜʘʨʪʠ ʟʘ ʫʯʠʪʝʣʠ ʚ ʦʩʥʦʚʥʘʪʘ ʩʢʘʣʘ, 

ʢʦʠʪʦ ʩʘ ʥʘʡ-ʤʥʦʛʦ. ʉʪʘʥʜʘʨʪʠʪʝ ʦʙʭʚʘʘɦʪ 3 ʚʟʘʠʤʥʦ ʩʚ̡ʨʟʘʥʠ ʛʨʫʧʠ ʦʪ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ: 

Å ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʢʘʯʝʩʪʚʘ, ʢʦʠʪʦ ʚʢʣʁʯʚʘʪ ʩʣʝʜʥʠʪʝ ʘʩʧʝʢʪʠ: 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʜʝʮʘ ʠ ʤʣʘʜʝʞʠ; ʢʦʤʫʥʠʢʘʪʠʚʥʦʩʪ ʠ ʨʘʙʦʪʘ ʩ ʜʨʫʛʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʛʨʫʧʠ; ʫʤʝʥʠʷ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʨʘʟʙʠʨʘʥʠʷʪʘ 

ʩʠ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʩʠ ʟʘʜʲʣʞʝʥʠʷ ʠ ʟʘ ʥʦʨʤʘʪʠʚʥʘʪʘ ʨʘʤʢʘ ʟʘ ʨʘʙʦʪʘ 

ʩʲʦʙʨʘʟʥʦ ʩʲʚʨʝʤʝʥʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ; ʧʝʨʩʦʥʘʣʥʦ  ʧʨʦʬʝʩʠʦʥʘʣʥʦ  ʨʘʟ- 

ʚʠʪʠʝ; 

Å ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʟʥʘʥʠʷ ʠ ʨʘʟʙʠʨʘʥʝ: ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʤʝʪʦʜʠ ʥʘ 

ʦʙʫʯʝʥʠʝ; ʧʦʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʚʦʠʪʝ ʫʯʝʙʥʠ ʧʨʝʜʤʝʪʠ; ʢʦʤʧʁʪʲʨʥʘ 

ʛʨʘʤʦʪʥʦʩʪ; ʧʨʦʩʣʝʜʚ̫ʘʥʝ ʠ ʧʦʜʢʨʝʧʘ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ; 

ʩʪʨʝʤʝʞ ʠ ʧʦʜʢʨʝʧʘ ʥʘ ʟʜʨʘʚʦʩʣʦʚʝʥ ʥʘʯʠʥ ʥʘ ʞʠʚʦʪ ʠ ʙʣʘʛʦʧʦʣʫʯʠʝ; 

Å ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʫʤʝʥʠʷ: ʧʣʘʥʠʨʘʥʝ, ʧʨʝʧʦʜʘʚʘʥʝ; ʦʮʝʥʷʚʘʥʝ, ʢʦʥʪʨʦʣ ʠ 

ʦʩʲʝɦʩʪʚ̫ʚʘʥʝ ʥʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ; ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʠ 

ʦʙʫʯʝʥʠʝʪʦ; ʩʟ̡ʜʘʚʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʘ ʫʯʝʙʥʘ ʩʨʝʜʘ; ʨʘʙʦʪʘ ʚ ʝʢʠʧ ʠ 

ʩʪ̡ʨʫʜʥʠʯʝʩʪʚʦ. 

ʉʣʝʜʜʠʧʣʦʤʥʘʪʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ʝ ʦʙʚ̡ʨʟʘʥʘ ʩ ʢʘʨʠʝʨʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ 

ʫʯʠʪʝʣʠʪʝ ʠ ʠʤʘ ʩʣʝʜʥʠʪʝ ʬʫʥʢʮʠʠ: ʧʦʜʢʨʝʧʷʱʘ ï ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʧʨʦʧʫʩʢʠ 

ʚ ʦʙʫʯʝʥʠʝʪʦ ʠ ʪ̫ ʭʥʦʪʦ ʧʨʝʦʜʦʣʚ̫ʘʥʝ; ʘʜʘʧʪʠʨʘʱʘ ï ʥʝʦʙʭʦʜʠʤʘʪʘ ʟʘ ʥʘʯʠʥʘʝʱʠʪʝ 

ʫʯʠʪʝʣʠ ʧʦʤʦʱ; ʧʨʝʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘ ï ʦʙʫʯʝʥʠʝ ʥʘ ʫʯʠʪʝʣʠ ʜʦ ʥʠʚʦ, ʦʪʛʦʚʘʨʷʱʦ 

ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ; ʨʘʟʰʠʨʷʚʘʱʘ ï ʟʘ ʫʯʠʪʝʣʠ, ʢʦʠʪʦ ʞʝʣʘʷʪ ʜʘ 

ʧʨʝʧʦʜʘʚʘʪ ʚʪʦʨʠ ʫʯʝʙʝʥ ʧʨʝʜʤʝʪ; ʠʥʦʚʘʮʠʦʥʥʘ ï ʟʘ ʦʢʘʟʚʘʥʝ ʥʘ ʧʦʤʦ ɦʧʨʠ 

ʩʚ̡ʨʟʚʘʥʝ ʥʘ ʥʦʚʠʪʝ ʪʝʦʨʠʠ ʩ ʧʨʘʢʪʠʢʘʪʘ; ʩʧʝʮʠʘʣʠʟʠʨʘʱʘ ï ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ 



 

  

 

 

 

ʜʦʧʲʣʥʠʪʝʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ (ʜʠʨʝʢʪʦʨ ʥʘ ʫʯʠʣʠʱʝ, ʤʝʪʦʜʠʩʪ ʠ ʜʨ.) [5]. 

ɺ ʗʧʦʥʠʷ ʚ ʩʦ̡ʪʚʝʪʩʪʚʠʝ ʩʲʩ ɿʘʢʦʥʘ ʟʘ ʘʪʝʩʪʘʮʠʷ ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʷ 

ʧʝʨʩʦʥʘʣ ʥʘ ʚʩʝʢʠ ʧʝʪ ʛʦʜʠʥʠ ʩʝ ʧʨʝʜʚʠʞʜʘ ʠ ʟʘʜʲʣʞʠʪʝʣʥʦ ʦʙʫʯʝʥʠʝ. ʈʘʟʚʠʪʠʝʪʦ 

ʥʘ ʫʯʠʪʝʣʠʪʝ ʩʝ ʫʜʦʩʪʦʚʝʨʚ̫ʘ ʩʲʩ ʩʝʨʪʠʬʠʢʘʪʠ, ʢʦʠʪʦ ʜʘʚʘʪ ʟʘʢʦʥʦʚʦ ʧʨʘʚʦ ʟʘ 

ʨʘʙʦʪʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʥʩʪʠʪʫʮʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʩʪʝʧʝʥʠʪʝ ʩʘ 

ʪʨʠ ï ʚʠʩʰʘ, ʧʲʨʚʘ ʠ ʚʪʦʨʘ [5]. 

ɼʦ 2013 ʛ. ʚ ʈʫʩʠʷ ʚʩʝʢʠ ʫʯʠʪʝʣ ʝ ʙʠʣ ʟʘʜʲʣʞʝʥ ʚʝʜʥʲʞ ʥʘ ʧʝʪ ʛʦʜʠʥʠ ʜʘ 

ʩʝ ʢʚʘʣʠʬʠʮʠʨʘ, ʥʦ ʥʦʚʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʧʨʝʜ ʫʯʠʪʝʣʠʪʝ ï ʦʙʝʟʣʁʜʚ̫ʘʥʝ ʥʘ 

ʨʘʡʦʥʠ, ʤʠʛʨʘʮʠʷ ʦʪ ʙʠʚʰʠʪʝ ʩʚ̡ʝʪʩʢʠ ʨʝʧʫʙʣʠʢʠ ʢʲʤ ʈʫʩʠʷ, ʥʘʚʣʠʟʘʥʝ ʥʘ 

ʧʘʟʘʨʥʘʪʘ ʠʢʦʥʦʤʠʢʘ, ʨʘʟʚʠʪʠʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʦ̡ʪʚʝʪʥʦ 

ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʥʦʚ ʪʠʧ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʣʘʛʘ ʨʝʬʦʨʤʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʠʩʪʝʤʘʪʘ 

ʟʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ʥʘ ʫʯʠʪʝʣʠʪʝ. ʇʨʦʤʝʥʷʪ ʩʝ ʮʝʣʠʪʝ, ʟʘʜʘʯʠʪʝ ʠ ʬʫʥʢʮʠʠʪʝ ʥʘ 

ʩʠʩʪʝʤʘʪʘ, ʥʝʦʙʭʦʜʠʤʘ ʝ ʨʝʛʫʣʘʮʠʷ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʦʦʨʜʠʥʘʮʠʷʪʘ ʤʝʞʜʫ 

ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʥʘ ʫʯʠʣʠʱʘʪʘ ʠ ʠʥʩʪʠʪʫʮʠʠʪʝ, ʢʚʘʣʠʬʠʮʠʨʘʱʠ ʫʯʠʪʝʣʠʪʝ ʯʨʝʟ 

ʚʟʘʠʤʝʥ ʢʦʥʪʨʦʣ. ʆʪ 1 ʩʝʧʪʝʤʚʨʠ 2013 ʛ. ʫʯʠʪʝʣʠʪʝ ʠʤʘʪ ʧʨʘʚʦ ʜʘ ʧʦʣʫʯʘʚʘʪ 

ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʡ-ʤʘʣʢʦ ʚʝʜʥʲʞ ʥʘ 3 ʛʦʜʠʥʠ [6]. 

ɺʚ̡ʝʞʜʘʪ ʩʝ ʪʨʠ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʠ ʢʘʪʝʛʦʨʠʠ ʫʯʠʪʝʣʠ ï ʙʝʟ ʢʘʪʝʛʦʨʠʷ, ʩ ʧʲʨʚʘ 

ʢʘʪʝʛʦʨʠʷ ʠ ʚʠʩʰʘ ʢʘʪʝʛʦʨʠʷ ʢʘʪʦ ʦʧʨʝʜʝʣʷʥʝʪʦ ʠʤ ʠ ʩʦ̡ʪʚʝʪʥʦʪʦ ʜʦʧʲʣʥʠʪʝʣʥʦ 

(ʩʪʠʤʫʣʠʨʘʱʦ) ʟʘʧʣʘʱʘʥʝ ʩʝ ʦʩʲʝɦʩʪʚ̫ʚʘ ʩ ʘʪʝʩʪʘʮʠʷ ʥʘ ʚʩʝʢʠ 5 ʛʦʜʠʥʠ. 

ɸʪʝʩʪʘʮʠʦʥʥʠʪʝ ʢʦʤʠʩʠʠ ʩʘ ʚ̡ ʥʰʥʠ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʠʥʩʪʠʪʫʮʠʷ [7]. ʀʥʪʝʨʝʩʝʥ 

ʬʘʢʪ ʝ, ʯʝ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʜʲʨʞʘʚʥʠʪʝ ʠʟʧʠʪʠ (ʚ ʢʨʘʷ ʥʘ ɯʍ ʠ ʥʘ ʍɯ ʢʣʘʩ) ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʟʘ ʘʢʨʝʜʠʪʘʮʠʷ ʥʘ ʫʯʠʣʠʱʘʪʘ ʠ ʟʘ ʘʪʝʩʪʘʮʠʷ ʥʘ ʫʯʠʪʝʣʠʪʝ [8]. 

ɺʲʚ ʌʠʥʣʘʥʜʠʷ, ʯʠʪ̫ʦ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʠʩʪʝʤʘ ʝ ʦʙ̫ʚʝʥʘ ʦʪ ʆʆʅ ʧʨʝʟ 

2008 ʛ. ʟʘ ʥʘʡ-ʜʦʙʨʘʪʘ ʚ ʩʚʝʪʘ ʠ ʝʜʥʘ ʦʪ ʧʨʠʯʠʥʠʪʝ ʟʘ ʪʦʚʘ ʧʨʠʟʥʘʥʠʝ ʩʘ ʠʤʝʥʥʦ 

ʜʦʙʨʠʪʝ ʫʯʠʪʝʣʠ. ʇʨʦʬʝʩʠʪ̫ʘ ʝ ʤʥʦʛʦ ʧʦʧʫʣʷʨʥʘ ʩʨʝʜ ʟʨʝʣʦʩʪʥʠʮʠʪʝ, ʥʦ ʝʜʚʘ 10% 

ʦʪ ʢʘʥʜʠʜʘʪ-ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʧʝʜʘʛʦʛʠʢʘ ʫʩʧʷʚʘʪ ʜʘ ʧʦʩʪ̡ʧʷʪ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘ [9]. 

ʋʚʘʞʝʥʠʝʪʦ ʢʲʤ ʧʨʦʬʝʩʠʪ̫ʘ, ʜʦʩʪʦʡʥʦʪʦ ʟʘʧʣʘʱʘʥʝ, ʩʚʦʙʦʜʘʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ, ʥʦ 

ʠ ʚʠʩʦʢʠʪʝ ʦʯʘʢʚʘʥʠʷ ʥʘ ʬʠʥʣʘʥʜʩʢʦʪʦ ʦʙʝɦʩʪʚʦ ʦʧʨʝʜʝʣʷʪ ʛʦʣʤ̫ʘʪʘ ʦʪʛʦʚʦʨʥʦʩʪ 

ʥʘ ʫʯʠʪʝʣʠʪʝ. ɿʘ ʜʘ ʧʦʩʪʠʛʥʘʪ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʩʪʝʧʝʥ ʚ ʩʚʦʝʪʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ 

ʨʘʟʚʠʪʠʝ ï ʤʘʡʩʪʦʨ, ʪʦ ʟʘʜʲʣʞʠʪʝʣʥʦ ʫʩʣʦʚʠʝ ʝ ʫʯʠʪʝʣʷʪ ʜʘ ʧʨʘʚʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ 

ʜʘ ʟʘʱʠʪʠ ʜʠʩʝʨʪʘʮʠʷ. ʂʘʢʪʦ ʧʦ-ʛʦʨʝ ʙʝ ʩʧʦʤʝʥʘʪʦ ʥʝʧʨʝʢʲʩʥʘʪʦʪʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ 

ʨʘʟʚʠʪʠʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʪʨʠ ʜʦ ʧʝʪ ʜʥʠ ʛʦʜʠʰʥʦ ʧʦ 6 ʫʯʝʙʥʠ ʯʘʩʘ. 

ʀ ʚʤʝʩʪʦ ʟʘʢʣʯʁʝʥʠʝ ï ʢʘʢʚʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠʪʝ ʧʨʦʙʣʝʤʠ ʠ 

ʚ̡ʟʤʦʞʥʠʪʝ ʨʝʰʝʥʠʷ 

1. ʅʘʤʘʣʚ̫ʘ ʙʨʦ̫ ʪ ʥʘ ʫʯʠʪʝʣʠ ʧʦ ʬʠʟʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ, ʧʦʨʘʜʠ 

ʧʝʥʩʠo- ʥʠʨʘʥʝ. 

2. ʊʝʥʜʝʥʮʠʷ ʥʘ ʟʘʩʪʘʨʚ̫ʘʥʝ ʥʘ ʫʯʠʪʝʣʠʪʝ ʧʦ ʬʠʟʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ ʠ 

ʤʘʣʲʢ ʙʨʦʡ ʤʣʘʜʠ ʫʯʠʪʝʣʠ 

3. ʄʥʦʛʦ  ʤʘʣʲʢ  ʙʨʦʡ  ʫʯʠʪʝʣʠ  ʩʲʩ  ʩʧʝʮʠʘʣʥʦʩʪ  ʬʠʟʠʢʘ  ʧʨʝʧʦʜʘʚʘʪ  

ʧʦ ʫʯʝʙʥʠʷ ʧʨʝʜʤʝʪ ʯʦʚʝʢʲʪ ʠ ʧʨʠʨʦʜʘʪʘ 

4. ʄʘʣʲʢ ʙʨʦʡ ʫʯʠʪʝʣʠ ʩʲʩ ʩʧʝʮʠʘʣʥʦʩʪ ʬʠʟʠʢʘ, ʢʦʠʪʦ ʧʨʝʧʦʜʘʚʘʪ 

ʫʯʝʙʥʠʷ ʧʨʝʜʤʝʪ ʬʠʟʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ. 

5. ʉʣʘʙ ʠʥʪʝʨʝʩ ʢʲʤ ʢʘʨʠʝʨʥʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦ ʨʘʟʚʠʪʠʝ 

6. ʃʠʧʩʘ ʥʘ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʧʨʦʜʲʣʞʘʚʘʘɦʪʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ʥʘ 



 

  

 

 

 

ʫʯʠʪʝʣʠʪʝ 

 

ɺ ʟ̡ʤʦʞʥʠ ʨʝʰʝʥʠʷ 

ʊʝʥʜʝʥʮʠʷʪʘ ʫʯʠʪʝʣʷʪ ʧʦ ʬʠʟʠʢʘ ʜʘ ʠʤʘ ʠ ʜʨʫʛʠ ʩʧʝʮʠʘʣʥʦʩʪʠ ʩʝ ʥʘʣʘʛʘ 

ʦʪ ʬʘʢʪʘ, ʯʝ ʙʨʦ̫ ʪ ʯʘʩʦʚʝ ʧʦ ʬʠʟʠʢʘ ʠ ʘʩʪʨʦʥʦʤʠʷ ʥʘʤʘʣʚ̫ʘʪ. ʅʘʤʘʣʚ̫ʘ ʠ ʙʨʦ̫ ʪ ʥʘ 

ʫʯʝʥʠʮʠʪʝ, ʦʩʦʙʝʥʦ ʚ ʧʦ-ʤʘʣʢʠʪʝ ʛʨʘʜʦʚʝ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʜʲʨʞʘʚʘʪʘ ʙʠ 

ʩʣʝʜʚʘʣʦ ʜʘ ʧʨʝʜʚʠʜʠ ʥʦʚʠʪʝ ʫʯʠʪʝʣʠ, ʢʦʠʪʦ ʠʟʣʠʟʘʪ ʦʪ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʜʘ ʩʘ ʩ 

ʧʦʚʝʯʝ ʦʪ ʜʚʝ ʩʧʝʮʠʘʣʥʦʩʪʠ. ɼʨʫʛʦ ʨʝʰʝʥʠʝ ʝ, ʯʝ ʤʣʘʜʠʪʝ ʭʦʨʘ ʤʦʛʘʪ ʜʘ ʙ̡ ʜʘʪ 

ʩʪʠʤʫʣʠʨʘʥʠ ʜʘ ʩʪʘʚʘʪ ʫʯʠʪʝʣʠ, ʘʢʦ ʫʩʣʦʚʠʷʪʘ ʥʘ ʪʨʫʜ ʩʘ ʧʨʠʚʣʝʢʘʪʝʣʥʠ ʟʘ ʪ̫ ʭ ï 

ʦʩʠʛʫʨʝʥʘ ʩʲʚʨʝʤʝʥʥʘ ʤʘʪʝʨʠʘʣʥʦ-ʪʝʭʥʠʯʝʩʢʘ ʙʘʟʘ, ʧʦ-ʤʘʣʲʢ ʙʨʦʡ ʥʘ ʫʯʝʥʠʮʠʪʝ 

ʚ ʢʣʘʩʘ, ʜʦʩʪʦʡʥʦ ʟʘʧʣʘʱʘʥʝ ʥʘ ʪʨʫʜʘ, ʧʦ-ʤʘʣʢʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʟʘʜʲʣʞʝʥʠʷ, 

ʧʦʜʢʨʝʧʘ ʥʘ ʣʠʯʥʦʩʪʥʦ ʠ ʢʘʨʠʝʨʥʦ ʨʘʟʚʠʪʠʝ ʠ ʜʨ. 

ʅʝ ʪʨʷʙʚʘ ʜʘ ʟʘʙʨʘʚ̫ ʤʝ, ʯʝ ʫʯʠʪʝʣʩʢʘʪʘ ʧʨʦʬʝʩʠʷ ʝ ʧʨʠʟʚʘʥʠʝ ʠ ʤʠʩʠʷ, ʠ 

ʘʢʦ ʤʣʘʜʠʷʪ ʯʦʚʝʢ ʠʤʘ ʚ̡ʪʨʝʰʥʘ ʧʦʪʨʝʙʥʦʩʪ ʜʘ ʙ̡ ʜʝ ʫʯʠʪʝʣ, ʪʦ ʪʦʚʘ ʪʨʷʙʚʘ ʜʘ 

ʥʘʤʝʨʠ ʮʷʣʦʩʪʥʘ ʧʦʜʢʨʝʧʘ ʚ ʜʲʨʞʘʚʥʘʪʘ ʧʦʣʠʪʠʢʘ ʠ ʦʪ ʦʙʱʝʩʪʚʦʪʦ. 
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ʉʇʀʉɸʅʀɽ Ăʉɺɽʊʒʊ ʅɸ 

ʌʀɿʀʂɸʊɸñ ʉʒʖɿ ʅɸ ʌʀɿʀʎʀʊɽ 

ɺ ɹʒʃɻɸʈʀʗ 
 

 
 
 
 

ʉʧʠʩʘʥʠʝʪʦ Ăʉʚʝʪʲʪ ʥʘ ʬʠʟʠʢʘʪʘñ 
ʝ ʠʟʜʘʥʠʝ ʥʘ ʉʲʶʟʘ ʥʘ ʬʠʟʠʮʠʪʝ ʚ ɹʲʣʛʘʨʠʷ, ʢʦʝʪʦ ʧʫʙʣʠʢʫʚʘ 

ʦʨʠʛʠʥʘʣʥʠ ʠ ʦʙʟʦʨʥʠ ʩʪʘʪʠʠ ʚ̡ ʚ ʚʩʠʯʢʠ ʦʙʣʘʩʪʠ ʦʪ ʬʠʟʠʢʘʪʘ. 
 

 
ʇʆʉɽʊɽʊɽ ʅɸʐʀʗ ʉɸʁʊ 

wop.phys.uni-sofia.bg 

ɸɹʆʅʀʈɸʁʊɽ ʉɽ 

ɸʙʦʥʘʤʝʥʪ ʟʘ 1 ʛʦʜʠʥʘ (4 ʙʨʦ̫ ) ï 16 ʣʚ. 

ɿʘ ʫʯʝʥʠʮʠ, ʩʪʫʜʝʥʪʠ ʠ ʧʝʥʩʠʦʥʝʨʠ ï 8 ʣʚ. 

 
ɸʢʦ ʞʝʣʘʝʪʝ ʜʘ ʩʝ ʘʙʦʥʠʨʘʪʝ, ʧʠʰʝʪʝ ʥʘ worldofphysics@abv.bg 

 
ʉʊɸʅɽʊɽ ʅɸʐʀ ɸɺʊʆʈʀ 

 
ʄʦʞʝ ʜʘ ʠʟʧʨʘʱʘʪʝ ʩʪʘʪʠʠ ʟʘ ʧʫʙʣʠʢʫʚʘʥʝ ʚ ʩʧʠʩʘʥʠʝʪʦ  ʢʘʪʦ 

ʧʨʠʢʘʯʝʥʠ ʬʘʡʣʦʚʝ ʥʘ ʩʲʱʠʷ ʘʜʨʝʩ. 

 
ɹʨʦʝʚʝʪʝ ʥʘ ʩʧʠʩʘʥʠʝʪʦ ʤʦʞʝʪʝ ʜʘ ʥʘʤʝʨʠʪʝ ʥʘ ʩʘʡʪʘ ʥʠ 

 
wop.phys.uni-sofia.bg 

 
ʠ ʥʘ ʘʜʨʝʩ 
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ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ 
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ɹɽɿʇʃɸʊʅʆʊʆ ʀʅʊɽʈʅɽʊ-ʇʈʀʃʆɾɽʅʀɽ ĂGOOGLE 

CLASSROOMñ ɺ ʇʆʄʆʑ  ʅɸ ʋʏʀʃʀʑɽʊʆ 

ʀ ʋʅʀɺɽʈʉʀʊɽʊɸ 

 
ʄʠʨʦʩʣʘʚ ʂʘʨʘʙʘʣʠʝʚ, ɹʠʣʷʥʘ ʊʘʯʝʚʘ, ɹʦ̫ ʥʘ ʇʲʨʚʘʥʦʚʘ 

ʂʘʪʝʜʨʘ Ăʄʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ, ʙʠʦʬʠʟʠʢʘ, ʨʝʥʪʛʝʥʦʣʦʛʠʷ ʠ ʨʘʜʠʦʣʦʛʠ̫ñ, 

ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʛʨ. ʉʪʘʨʘ ɿʘʛʦʨʘ 

 
 

Google Classroom (Google ʂʣʘʩʥʘ ʩʪʘʷ) e ʦʥʣʘʡʥ-ʧʨʠʣʦʞʝʥʠʝ ʟʘ 

ʦʨʛʘʥʠʟʠʨʘʥʝ ʠ ʢʦʥʪʨʦʣ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʧʦ ʦʧʨʝʜʝʣʝʥʘ ʫʯʝʙʥʘ ʜʠʩʮʠʧʣʠʥʘ. ʊʦ 

ʩʝ ʯʠʩʣʠ ʢʲʤ ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ ʉʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ (ʉʋʆ) (ʥʘ 

ʘʥʛʣʠʡʩʢʠ ñlearning management systemò) ʠʣʠ ñlearning management softwareò, 

LMS. ʊ̫ ʭʥʦʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʝ ñʫʧʨʘʚʣʝʥʠʝ, ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ, ʜʦʢʫʤʝʥʪʘʮʠʷ, 

ʧʨʦʩʣʝʜʚ̫ʘʥʝ ʠ ʜʦʢʣʘʜʚʘʥʝ ʥʘ ʦʙʫʯʠʪʝʣʥʠʪʝ ʧʨʦʛʨʘʤʠ, ʢʣʘʩʦʚʝ ʠ ʦʥʣʘʡʥ ʩʲʙʠʪʠʷ, 

ʧʨʦʛʨʘʤʠ ʧʦ ʝ-ʦʙʫʯʝʥʠʝ ʠ ʩʲʜʲʨʞʘʥʠʝ ʧʦ ʦʙʫʯʝʥʠʝʪʦò [1]. ɼʨʫʛ ʚʠʜ ʩʘ ʉʠʩʪʝʤʠʪʝ 

ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ (ʉʋʋʉ) (ʥʘ ʘʥʛʣʠʡʩʢʠ: Ălearning Content 

Management Systemñ, LCMS), ʢʦʠʪʦ ʩʣʫʞʘʪ ʢʘʪʦ ʩʨʝʜʠ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ, 

ʦʨʛʘʥʠʟʠʨʘʥʝ ʠ ʩʲʭʨʘʥʝʥʠʝ ʩʘʤʦ ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʉʋʋʉ, 

ʉʠʩʪʝʤʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ (ʉʋʆ) ʜʘʚʘʪ ʚ̡ʟʤʦʞʥʦʩʪ ʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 

ʥʘ ʧʨʦʬʠʣʠʪʝ ʠ ʜʦʩʪʲʧʘ ʥʘ ʦʙʫʯʘʝʤʠʪʝ, ʢʘʢʪʦ ʠ ʩʟ̡ʜʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʥʠʷ, ʠʟʧʨʘʱʘʥʝ 

ʥʘ ʠʟʧʲʣʥʝʥʠʪʝ ʟʘʜʘʥʠ ̫ʦʪ ʦʙʫʯʘʝʤʠʪʝ, ʠ ʪ̫ ʭʥʦʪʦ ʦʮʝʥʷʚʘʥʝʪʦ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

[2]. 

ɼʚʘ ʥʘʯʠʥʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ Classroom - ʢʘʪʦ ʧʦʪʨʝʙʠʪʝʣ ʥʘ G Suite ʠ 

ʯʨʝʟ ʣʠʯʝʥ gmail-ʧʨʦʬʠʣ 

ʇʨʠʣʦʞʝʥʠʝʪʦ Classroom ʙʝʰʝ ʩʟ̡ʜʘʜʝʥʦ ʧʨʝʜʠ ʥʢ̫ʦʣʢʦ ʛʦʜʠʥʠ ʢʘʪʦ 

ʯʘʩʪ ʦʪ ʠʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤʘʪʘ G Suite for Education. ʊʘʟʠ ʧʣʘʪʬʦʨʤʘ ʚʢʣʁʯʚʘ ʠ 

ʚʩʠʯʢʠ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʠʪʦ ʩʘ ʜʦʩʪʲʧʥʠ ʠ ʟʘ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʩ gmail- 

ʠʤʝʡʣʠ ï ʇʦʱʘ, ɼʠʩʢ, ɼʦʢʫʤʝʥʪʠ (ʦʥʣʘʡʥ ʊʝʢʩʪʦʚʠ ʬʘʡʣʦʚʝ, ɽʣʝʢʪʨʦʥʥʠ ʪʘʙʣʠʮʠ, 

ʇʨʝʟʝʥʪʘʮʠʠ, ʈʠʩʫʥʢʠ), ʌʦʨʤʫʣʷʨʠ, ʉʘʡʪʦʚʝ, ʊʝʢʩʪʦʚ ʠ ʚʠʜʝʦ ʯʘʪ, ʂʦʥʪʘʢʪʠ, 

ɻʨʫʧʠ, ʉʥʠʤʢʠ. G Suite for Education ʩʝ ʧʨʝʜʣʘʛʘ ʙʝʟʧʣʘʪʥʦ ʟʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʠ 

ʫʯʠʣʠʱʘʪʘ ʧʦ ʩʚʝʪʘ ʠ ʩʝ ʧʦʨʲʯʚʘ ʠ ʢʦʥʬʠʛʫʨʠʨʘ ʩʨʘʚʥʠʪʝʣʥʦ ʣʝʩʥʦ ʚ̡ ʨʭʫ ʩʦʙʩʪʚʝʥ 

ʠʥʪʝʨʥʝʪ-ʜʦʤʝʡʥ. ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʠʟʧʦʣʟʚʘ G Suite ʦʪ ʧʝʪ ʛʦʜʠʥʠ. 

ʆʪ ʝʜʥʘ ʛʦʜʠʥʘ Google Classroom ʝ ʜʦʩʪʲʧʥʦ ʠ ʟʘ ʚʩʝʢʠ, ʢʦʡʪʦ ʠʤʘ ʣʠʯʝʥ 

gmail-ʧʨʦʬʠʣ. ʇʦʣʟʚʘʥʝʪʦ ʤʫ ʝ ʥʘʧʲʣʥʦ ʙʝʟʧʣʘʪʥʦ. ʇʨʝʧʦʜʘʚʘʪʝʣʷʪ ʟʘʚʠʩʠ 

ʝʜʠʥʩʪʚʝʥʦ ʦʪ ʩʝʙʝ ʩʠ. ʅʤ̫ʘ ʥʫʞʜʘ ʜʘ ʩʝ ʯʘʢʘ IT ʦʪʜʝʣʘ (ʧʨʦʛʨʘʤʠʩʪʠʪʝ) ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʜʘ ʥʘʧʨʘʚ̫ ʪ ʥʝʦʙʭʦʜʠʤʠʪʝ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʤʫ ʥʝ ʝ 

ʩʚ̡ʨʟʘʥʦ ʩ ʧʦʜʜʨʲʞʢʘ ʥʘ ʩʦʙʩʪʚʝʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ - ʩʲʨʚ̡ ʨʠ. ʅʝ ʝ ʥʝʦʙʭʦʜʠʤ 

ʢʘʢʚ̡ʪʦ ʠ ʜʘ ʝ ʬʠʥʘʥʩʦʚ ʨʝʩʫʨʩ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙ̡ ʜʝ ʦʪʢʘʟʘʥ ʦʪ ʨʢ̡ʦʚʦʜʩʪʚʦʪʦ ʥʘ 

ʫʯʝʙʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ. 

ɺ ʧʨʠʣʦʞʝʥʠʝʪʦ Classroom ʩʝ ʚʣʠʟʘ ʠ ʦʧʝʨʠʨʘ ʝʜʠʥʩʪʚʝʥʦ ʯʨʝʟ ʫʝʙ-ʙʨʘʫʟ̡ ʨ ʥʘ 

ʢʦʤʧʁʪʲʨ. ʅʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙ̡ ʜʝ ʠʥʩʪʘʣʠʨʘʥ ʢʘʢʚ̡ʪʦ ʠ ʜʘ ʝ ʜʦʧʲʣʥʠʪʝʣʝʥ 

ʩʦʬʪʫʝʨ. ɺʩʝʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣ ʠ ʦʙʫʯʘʝʤ ʤʦʞʝ ʣʝʩʥʦ ʜʘ ʚʣʝʟʝ ʚ Classroom ʦʪ ʚʩʢ̫ʦ 



 

  

 

 

 

ʜʨʫʛʦ G Suite (ʠʣʠ Google) ʧʨʠʣʦʞʝʥʠʝ, ʚ ʢʦʝʪʦ ʝ ʚ ʤʦʤʝʥʪʘ ʚ ʙʨʘʫʟ̡ ʨʘ ʩʠ, ʪʲʡ ʢʘʪʦ 

ʚ̡ ʚ ʚʩʠʯʢʠ ʩʲʝɦʩʪʚʫʚʘ ʠʢʦʥʘ ʩ ʧʘʜʘʱʦ ʤʝʥʶ ʟʘ ʦʩʪʘʥʘʣʠʪʝ ʧʨʠʣʦʞʝʥʠʷ. 

ʉʲʝɦʩʪʚʫʚʘ ʠ ʩʧʝʮʠʘʣʥʦ ʤʦʙʠʣʥʦ ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʩʤʘʪʨʬʦʥʠ ʠ ʪʘʙʣʝʪʠ, ʢʘʢʪʦ ʟʘ 

ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ Android, ʪʘʢʘ ʠ ʥʘ iOS (ʬʠʛ.1). 

ɺʟ̡ʤʦʞʥʠʪʝ Ăʨʦʣʠñ ʚ Classroom ʩʘ Ăʧʨʝʧʦʜʘʚʘʪʝʣñ (teacher) ʠ Ăʫʯʘʱñ 

(student). ɿʘ G Suite ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʪʝʟʠ ʨʦʣʠ ʩʝ ʬʠʢʩʠʨʘʪ ʧʨʠ ʧʲʨʚʦʪʦ ʚʣʠʟʘʥʝ ʚ 

Classroom, ʜʦʢʘʪʦ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʤʦʛʘʪ ʜʘ ʩʟ̡ʜʘʚʘʪ ʩʦʙʩʪʚʝʥʠ 

ʢʫʨʩʦʚʝ, ʚ ʢʦʠʪʦ ʜʘ ʩʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʠʣʠ ʜʘ ʩʝ ʚʧʠʩʚʘʪ ʚ ʩʲʝɦʩʪʚʫʚʘʱʠ ʢʫʨʩʦʚʝ 

ʢʘʪʦ ʫʯʘʱʠ. 

ɿʘ ʧʲʨʚʦʥʘʯʘʣʥʦ ʚʣʠʟʘʥʝ ʠ ʟʘʧʦʯʚʘʥʝ ʥʘ ʧʦʣʟʚʘʥʝ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʝ 

ʜʦʩʪʘʪʲʯʥʦ ʚ ʣʝʥʪʘʪʘ ʥʘ URL-ʘʜʨʝʩʠʪʝ ʚ ʙʨʘʫʟ̡ ʨʘ ʧʦʪʨʝʙʠʪʝʣʷʪ (ʧʨʝʧʦʜʘʚʘʪʝʣ 

ʠʣʠ ʫʯʘʱ) ʜʘ ʚʧʠʰʝ: 

classroom.google.com 

ʅʘʯʘʣʥʘʪʘ ʩʪʨʘʥʠʮʘ ʧʦʢʘʟʚʘ ʚʩʠʯʢʠ ʢʫʨʩʦʚʝ, ʚ ʢʦʠʪʦ ʫʯʘʩʪʚʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʣʠ ʫʯʘʱʠʷ, ʢʘʢʪʦ ʠ ʠʢʦʥʘ (ʙʫʪʦʥ) Ă+ñ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠʣʠ ʚʢʣʯʁʚʘʥʝ 

ʚ ʥʦʚ ʢʫʨʩ. 

ʉʣʝʜ ʩʟ̡ʜʘʚʘʥʝʪʦ ʥʘ ʢʫʨʩʘ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʢʫʨʩʲʪ ʧʦʣʫʯʘʚʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʝʥ ʢʦʜ, ʢʦʡʪʦ ʩʣʫʞʠ ʟʘ ʚʧʠʩʚʘʥʝ ʥʘ ʫʯʘʱʠ ʚ ʥʝʛʦ. 

ɺʧʠʩʚʘʥʝʪʦ ʥʘ ʫʯʘʱʠ ʚ ʜʘʜʝʥ ʢʫʨʩ ʤʦʞʝ ʜʘ ʩʪʘʥʝ ʧʦ ʜʚʘ ʥʘʯʠʥʘ: 

ʇʲʨʚʠʷʪ ʥʘʯʠʥ ʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʪ ʜʘ ʠʟʧʨʘʪʠ ʧʦʢʘʥʘ ʜʦ ʫʯʘʱʠʪʝ, ʢʘʪʦ 

ʠʟʧʦʣʟʚʘ ʠʤʝʡʣʠʪʝ ʠʤ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʫʯʘʱʠʪʝ ʧʦʣʫʯʘʚʘʪ ʧʦʢʘʥʘʪʘ ʥʘ ʝʣʝʢʪʨʦʥʥʠʪʝ 

ʩʠ ʧʦʱʠ, ʘ ʢʫʨʩʲʪ ʩʝ ʧʦʢʘʟʚʘ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʠʤ ʩʪʨʘʥʠʮʘ ʥʘ Classroom, ʢʘʪʦ ʪʝ 

ʪʨʷʙʚʘ ʝʜʠʥʩʪʚʝʥʦ ʜʘ ʧʨʠʝʤʘʪ ʧʦʢʘʥʘʪʘ. 

 
ʌʠʛ.1. ʀʟʛʣʝʜ ʥʘ ʠʢʦʥʠʪʝ ʟʘ ʙʲʨʟ ʜʦʩʪʲʧ ʜʦ Classroom ʧʨʝʟ ʙʨʘʫʟʲʨ ʠ 

ʧʨʝʟ ʤʦʙʠʣʥʦ ʫʩʪʨʦʡʩʪʚʦ 

ɺʪʦʨʠʷʪ ʥʘʯʠʥ ʝ ʧʦʩʨʝʜʩʪʚʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʠʷ ʢʦʜ ʟʘ ʚʣʠʟʘʥʝ ʚ 

ʢʫʨʩʘ. ɼʦʩʪʘʪʲʯʥʦ ʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʪ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʪʦʟʠ ʢʦʜ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ. 

ʋʯʘʱʠʪʝ ʩʝ ʚʧʠʩʚʘʪ ʚ classroom.google.com, ʥʘʪʠʩʢʘʪ ʙʫʪʦʥʘ Ă+ñ, ʠʟʙʠʨʘʪ ʦʧʮʠʷʪʘ 

ʜʘ ʩʝ ʚʢʣʯʁʘʪ ʚ ʢʫʨʩ, ʠ ʚ̡ʚʝʞʜʘʪ ʢʦʜʘ ʥʘ ʢʫʨʩʘ. 

ʊʦʟʠ ʥʘʯʠʥ ʝ ʠʟʢʣʯʁʠʪʝʣʥʦ ʧʦʜʭʦʜʷʱ ʟʘ ʛʦʣʝʤʠ ʢʫʨʩʦʚʝ ʠ ʢʣʘʩʦʚʝ, ʢʘʢʪʦ 

ʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ Classroom ʢʘʪʦ ʠʥʜʠʚʠʜʫʘʣʥʠ ʧʦʪʨʝʙʠʪʝʣʠ, ʪʲʡ ʢʘʪʦ ʧʨʠ ʥʝʛʦ 



 

  

 

 

 

ʥʤ̫ʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷʪ ʜʘ ʨʘʟʧʦʣʘʛʘ ʩ ʠʤʝʡʣʠʪʝ ʥʘ ʫʯʘʱʠʪʝ. 

ɽʜʠʥʩʪʚʝʥʦʪʦ ʫʩʣʦʚʠʝ ʝ, ʫʯʘʱʠʪʝ ʜʘ ʩʝ ʚʧʠʩʚʘʪ ʩ gmail-ʠʤʝʡʣʠʪʝ ʩʠ. 

ʆʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʧʦ ʜʘʜʝʥ ʢʫʨʩ ʚ Classroom [3] 

ʇʨʠʣʦʞʝʥʠʝʪʦ Classroom ʝ ʤʘʢʩʠʤʘʣʥʦ ʦʧʨʦʩʪʝʥʦ ʦʪʢ̡ʤ ʩʪʨʫʢʪʫʨʘʥʝ ʥʘ 

ʫʯʝʙʥʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʠ ʝ ʥʘʩʦʯʝʥʦ ʧʨʝʜʠʤʥʦ ʢʲʤ ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʤʝʞʜʫ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʫʯʘʱʠʪʝ. ʆʪ ʥʘʯʘʣʥʘʪʘ ʩʪʨʘʥʠʮʘ ʤʦʞʝ ʜʘ ʩʝ ʚʣʠʟʘ ʚ ʦʪʜʝʣʥʠʪʝ 

ʢʫʨʩʦʚʝ. ɺʩʝʢʠ ʢʫʨʩ ʚ Classroom ʠʤʘ ʪʨʠ ʦʩʥʦʚʥʠ ʧʦʜʩʪʨʘʥʠʮʠ: Ăʧʦʪʦʢñ, Ăʫʯʘʱʠñ 

ʠ Ăʠʥʬʦʨʤʘʮʠʷñ ʟʘ ʢʫʨʩʘ. ʆʩʥʦʚʥʘʪʘ ʩʪʨʘʥʠʮʘ ʝ Ăʇʦʪʦʢñ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʷʪ ʠʤʘ ʚ̡ʟʤʦʞʥʦʩʪ ʜʘ ʢʘʯʚʘ ʚ ʢʫʨʩʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʦʪ ʚʩʢ̫ʘʢʲʚ 

ʚʠʜ ï ʬʘʡʣʦʚʝ, ʣʠʥʢʦʚʝ, ʚʠʜʝʦʢʣʠʧʦʚʝ. ɺʩʢ̫ʦ ʢʘʯʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣ ʝ ʦʨʛʘʥʠʟʠʨʘʥʦ 

ʢʘʪʦ ʦʪʜʝʣʥʘ ʧʫʙʣʠʢʘʮʠʷ ʩ ʪʝʢʩʪ ʠ ʧʨʠʢʘʯʝʥʠ ʤʘʪʝʨʠʘʣʠ. ɺʩʠʯʢʠ ʧʫʙʣʠʢʘʮʠʠ 

ʩʲʩʪʘʚʣʚ̫ʘʪ ʧʦʜʩʪʨʘʥʠʮʘʪʘ Ăʇʦʪʦʢñ. ʇʫʙʣʠʢʘʮʠʷʪʘ ʩʝ ʠʟʧʨʘʱʘ ʥʘ ʚʩʝʢʠ ʫʯʘʱ ʠ 

ʢʘʪʦ ʠʤʝʡʣ, ʘ ʪʘʢʘ ʩʲʱʦ ʩʝ ʧʦ̫ʚ̫ʚ̫ ʠ ʚ ʧʦʪʦʢʘ ʦʪ ʩʲʦʙʱʝʥʠʷ ʥʘ ʤʦʙʠʣʥʠʪʝ 

ʫʩʪʨʦʡʩʪʚʘ. 

ʇʫʙʣʠʢʘʮʠʠʪʝ ʙʠʚʘʪ ʪʨʠ ʚʠʜʘ ï ʦʙ̫ʚʣʝʥʠʝ, ʟʘʜʘʥʠʝ ʠ ʚ̡ ʧʨʦʩ. ʂʲʤ ʚʩʝʢʠ 

ʦʪ ʪʨʠʪʝ ʚʠʜʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʢʘʯʘʪ ʬʘʡʣʦʚʝ ʠ ʣʠʥʢʦʚʝ. 

ʆʙ̫ʚʣʝʥʠʷʪʘ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʩʲʦʙʱʝʥʠʷ ʦʪ ʚʩʢ̫ʘʢʲʚ ʭʘʨʘʢʪʝʨ, 

ʢʘʢʪʦ ʠ ʟʘ ʢʘʯʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ. ʇʨʝʧʦʜʘʚʘʪʝʣʷʪ ʤʦʞʝ ʜʘ ʨʝʰʠ 

ʜʘ ʦʨʛʘʥʠʟʠʨʘ ʩʲʦʙʱʝʥʠʷʪ ʩʠ ʩʲʦʙʨʘʟʝʥʦ ʩ ʦʪʜʝʣʥʠʪʝ ʫʯʝʙʥʠ ʝʜʠʥʠʮʠ, ʠʣʠ ʜʘ ʢʘʯʠ 

ʚʩʠʯʢʠ ʤʘʪʝʨʠʘʣʠ ʧʦ ʢʫʨʩʘ ʚ ʝʜʥʦ-ʝʜʠʥʩʪʚʝʥʦ ʦʙ̫ʚʣʝʥʠʝ. 

ɿʘʜʘʥʠʷʪʘ ʜʘʚʘʪ ʚ̡ʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʨʘʱʘʥʝ ʥʘ ʬʘʡʣʦʚʝ (ʜʦʤʘʰʥʠ ʨʘʙʦʪʠ) 

ʦʪ ʫʯʘʱʠʷ ʢʲʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʠ ʟʘ ʧʦʩʪʘʚ̫ ʥʝ ʥʘ ʦʮʝʥʢʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʟʘʜʘʥʠʝʪʦ. ʇʨʝʧʦʜʘʚʘʪʝʣʷʪ ʤʦʞʝ ʜʘ Ăʚʨʲʱʘñ ʜʦʤʘʰʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʫʯʘʱʠʷ, ʜʦʢʘʪʦ 

ʙ̡ ʜʝ ʥʘʧʨʘʚʝʥʘ ʩʧʦʨʝʜ ʠʟʠʩʢʚʘʥʠʷʪʘ. ʂʲʤ ʟʘʜʘʥʠʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʢʘʯʠ ʠ Google 

ʬʦʨʤʫʣʷʨ, ʦʬʦʨʤʝʥ ʢʘʪʦ ʪʝʩʪ, ʢʘʪʦ ʧʨʦʚʝʨʢʘʪʘ ʥʘ ʪʝʩʪʘ ʠ ʚʧʠʩʚʘʥʝʪʦ ʥʘ ʦʮʝʥʢʠʪʝ 

ʩʘ ʘʚʪʦʤʘʪʠʯʥʠ. 

ʇʫʙʣʠʢʘʮʠʷʪʘ ʦʪ ʚʠʜʘ Ăɺʲʧʨʦʩñ ʝ ʝʜʠʥʠʯʝʥ ʚ̡ ʧʨʦʩ ʢʲʤ ʫʯʘʱʠʪʝ, ʢʘʪʦ 

ʦʪʛʦʚʦʨʲʪ ʤʦʞʝ ʜʘ ʙ̡ ʜʝ ʦʪ ʚʠʜ Ăʧʦʧʲʣʚʘʥʝ ʥʘ ʪʝʢʩʪñ ʠʣʠ Ăʠʟʙʦʨ ʦʪ ʥʢ̫ʦʣʢʦ 

ʚ̡ʟʤʦʞʥʠ ʦʪʛʦʚʦʨʘñ. ʆʪʛʦʚʦʨʲʪ ʥʘ ʚ̡ ʧʨʦʩʘ ʩʲʱʦ ʤʦʞʝ ʜʘ ʙ̡ ʜʝ ʦʮʝʥʷʚʘʥ. 

ɺʩʢ̫ʘ ʧʫʙʣʠʢʘʮʠʷ ʦʪ ʚʠʜʦʚʝʪʝ ɿʘʜʘʥʠʝ ʠ ɺʲʧʨʦʩ ʠʤʘ ʩʦʙʩʪʚʝʥʘ ʧʦʜʩʪʨʘʥʠʮʘ ʚ 

ʢʦ̫ʪʦ ʠʤʘ ʚʨʲʟʢʘ ʢʲʤ ʦʪʛʦʚʦʨʠʪʝ, ʧʨʠʢʘʯʝʥʠʪʝ ʬʘʡʣʦʚʝ ʦʪ ʚʩʝʢʠ ʫʯʘʱ ʠ ʧʦʣʝ ʟʘ 

ʥʘʥʘʩʷʥʝ ʥʘ ʦʮʝʥʢʠʪʝ. ɿʘ ʫʯʘʱʠʷ ʧʦʜʩʪʨʘʥʠʮʘʪʘ ʥʘ ʟʘʜʘʥʠʝʪʦ ʤʫ ʜʘʚʘ ʚ̡ʟʤʦʞʥʦʩʪ 

ʜʘ ʢʘʯʠ ʬʘʡʣʦʚʝʪʝ ʩʠ, ʜʘ ʠʟʧʨʘʪʠ ʟʘʜʘʥʠʝʪʦ ʩʠ, ʠ ʜʘ ʚʠʜʠ ʦʮʝʥʢʘʪʘ ʩʠ. ʆʩʚʝʥ ʪʦʚʘ 

ʫʯʘʱʠʷʪ ʠʤʘ ʙʫʪʦʥ ʢʲʤ ʚʩʝʢʠ ʢʫʨʩ, ʢʦʡʪʦ ʛʦ ʠʟʧʨʘʱʘ ʢʲʤ ʩʧʠʩʲʢ ʩʲʩ ʟʘʜʘʥʠʷʪʘ ʤʫ 

ʧʦ ʢʫʨʩʘ. 

ʇʫʙʣʠʢʘʮʠʠʪʝ ʦʪ ʚʩʝʢʠ ʚʠʜ ʤʦʛʘʪ ʜʘ ʙ̡ ʜʘʪ  ʧʦʚʪʦʨʥʦ  ʠʟʧʦʣʟʚʘʥʠ  ʦʪ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʟʘ ʧʫʙʣʠʢʫʚʘʥʝ ʠ ʚ ʜʨʫʛʠ ʢʫʨʩʦʚʝ. ɼʘʜʝʥʘ ʧʫʙʣʠʢʘʮʠʷ ʤʦʞʝ ʜʘ ʙ̡ ʜʝ 

ʧʫʙʣʠʢʫʚʘʥʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʢʫʨʩ. ɺʩʢ̫ʘ ʧʫʙʣʠʢʘʮʠʷ ʤʦʞʝ ʜʘ 

ʙ̡ ʜʝ ʤʘʨʢʠʨʘʥʘ ʠ ʢʘʪʦ ʧʫʙʣʠʢʘʮʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʘ ʪʝʤʘ, ʢʘʪʦ ʩʧʠʩʲʢʲʪ ʥʘ ʪʝʤʠʪʝ ʩʝ 

ʧʦ̫ʚʘʚʘ ʦʪʩʪʨʘʥʠ ʥʘ Ăʧʦʪʦʢʘñ ʠ ʤʦʞʝ ʜʘ ʩʣʫʞʠ ʟʘ ʬʠʣʪʨʠʨʘʥʝ ʥʘ ʧʫʙʣʠʢʘʮʠʠʪʝ. 

ʇʦʜʩʪʨʘʥʠʮʘʪʘ Ăʋʯʘʱʠñ ʩʲʜʲʨʞʘ ʩʧʠʩʲʢ ʥʘ ʫʯʘʱʠʪʝ ʩ ʣʠʥʢ ʢʲʤ ʠʥʜʠʚʠʜʫʘʣʥʘ 

ʧʦʜʩʪʨʘʥʠʮʘ ʥʘ ʚʩʝʢʠ ʫʯʘʱ, ʢ̡ ʜʝʪʦ ʩʝ ʠʟʧʠʩʚʘʪ ʥʘʥʝʩʝʥʠʪʝ ʤʫ ʦʮʝʥʢʠ ʩʪʘʪʫʩʘ ʥʘ 

ʟʘʜʘʥʠʷʪʘ ʤʫ ï ʧʨʝʜʘʜʝʥʠ ʠʣʠ ʥʝʧʨʝʜʘʜʝʥʠ. 

ʇʦʜʩʪʨʘʥʠʮʘ ñʀʥʬʦʨʘʤʮʠʷò ʩʲʜʲʨʞʘ  ʟʘʛʣʘʚʠʝʪʦ  ʥʘ  ʢʫʨʩʘ  ʠ  ʜʨʫʛʘ 



 

  

 

 

 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʫʩʤʦʪʨʝʥʠʝ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ɺ ʥʝʷ ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʧʨʘʚ̫ ʪ 

ʧʫʙʣʠʢʘʮʠʠ, ʢʲʤ ʢʦʠʪʦ ʜʘ ʩʝ ʧʨʠʢʘʯʘʪ ʬʘʡʣʦʚʝ. 

 
ʀʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʪʝ Google ʧʨʠʣʦʞʝʥʠʷ 

ɽʜʥʦ ʦʪ ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ Classroom ʝ ʠʥʪʝʛʨʘʮʠʷʪʘ ʤʫ ʩ ʜʨʫʛʠʪʝ 

ʧʨʠʣʦʞʝʥʠʷ ʥʘ Google. ʆʪ Classroom ʤʦʞʝ ʣʝʩʥʦ ʜʘ ʩʝ ʠʟʧʨʘʪʠ ʠʤʝʡʣ ʜʦ ʚʩʝʢʠ 

ʫʯʘʱ ʠʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣ. ʉʣʝʜ ʧʲʨʚʦʪʦ ʚʧʠʩʚʘʥʝ ʚ Classroom, ʚ ʧʨʠʣʦʞʝʥʠʝʪʦ ɼʠʩʢ 

(Drive) ʥʘ ʚʩʝʢʠ ʧʦʣʟʚʘʪʝʣ ʩʝ ʩʟ̡ʜʘʚʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʘʧʢʘ ʩʲʩ ʟʘʛʣʘʚʠʝ Classroom, ʘ 

ʚ ʥʝʷ ʩʝ ʩʟ̡ʜʘʚʘʪ ʧʦʜʧʘʧʢʠ ʟʘ ʦʪʜʝʣʥʠʪʝ ʢʫʨʩʦʚʝ. ʇʨʠʢʘʯʝʥʠʪʝ ʬʘʡʣʦʚʝ ʦʪ ʚʩʠʯʢʠ 

ʧʫʙʣʠʢʘʮʠʠ ʩʝ ʥʘʤʠʨʘʪ ʚ ʧʦʜʧʘʧʢʘʪʘ ʥʘ ʢʫʨʩʘ ʠ ʚʩʝʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣ ʠ ʫʯʘʱ ʤʦʞʝ 

ʜʘ ʦʪʚʘʨʷ ʠ ʧʦʣʟʚʘ ʤʘʪʝʨʠʘʣʠʪʝ ʠ ʧʨʝʟ ʧʨʠʣʦʞʝʥʠʝʪʦ ɼʠʩʢ. ɿʘ ʚʩʝʢʠ ʢʣʘʩ ʩʝ 

ʩʟ̡ʜʘʚʘ ʘʚʪʦʤʘʪʠʯʥʦ ʠ Google ʂʘʣʝʥʜʘʨ. ɿʘʜʘʥʠʷʪʘ, ʢʦʠʪʦ ʩʘ ʩ ʧʦʩʪʘʚʝʥ ʢʨʘʝʥ 

ʩʨʦʢ ʩʝ ʧʦ̫ʚ̫ʚʘʪ ʚ ʪʦʟʠ ʂʘʣʝʥʜʘʨ, ʢʦʝʪʦ ʜʦʧʲʣʥʠʪʝʣʥʘ ʚ̡ʟʤʦʞʥʦʩʪ ʟʘ ʢʦʥʪʨʦʣ ʠ 

ʩʘʤʦʢʦʥʪʨʦʣ ʥʘ ʫʯʘʱʠʪʝ. ʉʲʝɦʩʪʚʫʚʘ ʠ ʚ̡ʟʤʦʞʥʦʩʪ ʟʘ ʠʥʪʝʛʨʘʮʠʷ ʩ ʬʘʡʣʦʚʠʪʝ 

ʬʦʨʤʘʪʠ ʥʘ Google ï ɼʦʢʫʤʝʥʪ, ɽʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʘ ʠ ʇʨʝʟʝʥʪʘʮʠʷ. ʇʨʠ ʧʦʩʪʘʚ̫ ʥʝ 

ʥʘ ʟʘʜʘʥʠʝ ʢʲʤ ʥʝʛʦ ʤʦʞʝ ʜʘ ʩʝ ʢʘʯʠ ʦʙʨʘʟʝʮ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʪʘʢʲʚ ʬʘʡʣ, ʢʘʪʦ 

ʚʩʝʢʠ ʫʯʘʱ ʧʦʣʫʯʘʚʘ ʠʥʜʠʚʠʜʫʘʣʝʥ ʬʘʡʣ ʥʘ ʦʙʨʘʟʝʮʘ, ʢʦʡʪʦ ʚʧʦʩʣʝʜʩʪʚʠʝ ʠʟʧʨʘʱʘ 

ʜʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

 
ɿʘʢʣʁʯʝʥʠʝ 

ʇʨʠʣʦʞʝʥʠʝʪʦ Classroom ʜʘʚʘ ʙʝʟʧʣʘʪʥʘ ʚ̡ʟʤʦʞʥʦʩʪ ʥʘ ʚʩʝʢʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣ ʜʘ ʠʟʧʦʣʟʚʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, 

ʟʘ ʜʘ ʦʨʛʘʥʠʟʠʨʘ ʯʘʩʪ ʦʪ ʫʯʝʙʥʠʷ ʩʠ ʧʨʦʮʝʩ ʠ ʜʘ ʢʦʤʫʥʠʢʠʨʘ ʩʲʩ ʩʚʦʠʪʝ ʦʙʫʯʘʚʘʥʠ. 

ɼʨʫʛʦʪʦ ʥʝʛʦʚʦ ʛʦʣʷʤʦ ʧʨʝʜʠʤʩʪʚʦ ʝ, ʯʝ ʪʦ ʩʝ ʨʘʟʚʠʚʘ ʧʦʩʪʦ̫ ʥʥʦ ʦʪ ʢʦʤʧʘʥʠʷʪʘ 

Google ʠ ʚʩʠʯʢʠ ʥʦʚʦʚ̡ʚʝʜʝʥʠʷ ʠ ʧʦʜʦʙʨʝʥʠʷ ʩʘ ʤʦʤʝʥʪʘʣʥʦ ʜʦʩʪʲʧʥʠ ʟʘ 

ʧʦʣʟʚʘʪʝʣʠʪʝ. ʊʦʚʘ ʛʦ ʦʪʣʠʯʘʚʘ ʩʲʝɦʩʪʚʝʥʦ ʦʪ ʜʨʫʛʠ ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʚʥʠʝ ʥʘ 

ʦʙʫʯʝʥʠʝʪʦ. Blackboard ʠ Moodle ʩʘ ʧʦ-ʟʨʝʣʠ ʠ ʧʨʝʜʣʘʛʘʪ ʤʘʣʢʦ ʧʦʚʝʯʝ 

ʚ̡ʟʤʦʞʥʦʩʪʠ, ʥʦ Blackboard ʝ ʧʣʘʪʝʥʦ ʧʨʠʣʦʞʝʥʠʝ, ʘ Moodle ʩʝ ʥʫʞʜʘʝ ʦʪ 

ʠʥʩʪʘʣʠʨʘʥʝ ʥʘ ʩʲʨʚ̡ ʨʠ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʚʝʨʩʠʷ ʠ ʥʘ ʧʦʜʦʙʨʝʥʠʪ̫ʘ, ʢʦʝʪʦ ʝ 

ʩʚ̡ʨʟʘʥʦ ʩ ʬʠʥʘʥʩʦʚʠ ʨʘʟʭʦʜʠ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 
[1]   https://en.wikipedia.org/wiki/Learning_management_system 

[2] One Letter Away from Each Other as Acronyms but Miles Apart in Practice http:// 

www.brandon-hall.com/free_resources/lms_and_lcms.shtml 

[3] Kasey Bell, The Teacherôs Guide to Google Classroom, Shake Up Learning, LLC 

2015, https://s3.amazonaws.com/scschoolfiles/546/teachers_guide_to_google_ 

classroom.pdf 

http://www.brandon-hall.com/free_resources/lms_and_lcms.shtml
http://www.brandon-hall.com/free_resources/lms_and_lcms.shtml


 

  

 

 

 

ɿɸ Ăɺʆʁʅɸʊɸ ʅɸ ʇʈɸɺʀʗ ʀ ʇʈʆʄɽʅʃʀɺʀʗ ʊʆʂñ ʀʃʀ 

ʂɸʂ ɼɸ ʇʈɽʇʆɼɸɺɸʄɽ ʇʆ-ʀʅʊɽʈɽʉʅʆ ɿɸ ɹʀʆʃʆɻʀʏ- 

ʅʆʊʆ ɼɽʁʉʊɺʀɽ ʅɸ ɽʃɽʂʊʈʀʏɽʉʊɺʆʊʆ 

 
ʄʠʨʦʩʣʘʚ ʂʘʨʘʙʘʣʠʝʚ, ɹʦ̫ ʥʘ ʇʲʨʚʘʥʦʚʘ, ɹʠʣʷʥʘ ʊʘʯʝʚʘ 

ʂʘʪʝʜʨʘ Ăʄʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ, ʙʠʦʬʠʟʠʢʘ, ʨʝʥʪʛʝʥʦʣʦʛʠʷ ʠ ʨʘʜʠʦʣʦʛʠʷñ, 

ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʛʨ. ʉʪʘʨʘ ɿʘʛʦʨʘ 
 

 
 

ʊʝʤʘʪʘ ʟʘ ʝʬʝʢʪʠʪʝ ʥʘ ʝʣʝʢʪʨʠʯʥʠʷ ʪʦʢ ʚ̡ ʨʭʫ ʙʠʦʣʦʛʠʯʥʠʪʝ ʪʢ̡ʘʥʠ ʝ 

ʝʜʥʘ ʦʪ ʥʘʡ-ʪʨʫʜʥʠʪʝ ʟʘ ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʤʝʜʠʮʠʥʘ. ʀ ʜʦʢʘʪʦ ʪʦʧʣʠʥʥʠʷʪ ʝʬʝʢʪ ʝ 

ʣʝʩʥʦ ʨʘʟʙʠʨʘʝʤ ʠ ʦʙ̫ ʩʥʠʤ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʫʯʘʚʘʥʠʷ ʚ ʫʯʠʣʠʱʝ ʟʘʢʦʥ ʥʘ ɼʞʘʫʣ- 

ʃʝʥʮ, ʝʬʝʢʪʲʪ ʥʘ ʝʣʝʢʪʨʦʩʪʠʤʫʣʘʮʠʷʪʘ, ʢʘʢʪʦ ʠ ʧʨʦʥʠʢʚʘʥʝʪʦ ʥʘ ʪʦʢʘ ʧʨʝʟ ʢʦʞʘʪʘ, 

ʩʘ ʩʚ̡ʨʟʘʥʠ ʩ ʚ̫ʣʝʥʠʝʪʦ ʧʨʦʪʠʯʘʥʝ ʥʘ ʝʣʝʢʪʨʠʯʝʥ ʪʦʢ ʧʨʝʟ ʢʦʥʜʝʥʟʘʪʦʨ ï ʪʝʤʘ, 

ʢʦ̫ʪʦ ʥʝ ʩʝ ʠʟʫʯʘʚʘ ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ. 

ɺ ʥʘʩʪʦ̫ ʘɦʪʘ ʨʘʙʦʪʘ ʩʤʝ ʦʧʠʩʘʣʠ ʤʝʪʦʜʠʢʘʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ, ʢʦ̫ʪʦ ʠʟʧʦʣʟʚʘʤʝ 

ʧʨʠ ʟʘʩʷʛʘʥʝʪʦ ʥʘ ʪʝʟʠ ʚ̡ ʧʨʦʩʠ ʧʦ ʫʯʝʙʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ ʬʠʟʠʢʘ ʠ ʙʠʦʬʠʟʠʢʘ ʟʘ 

ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʤʝʜʠʮʠʥʘ ʦʪ ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ. 

 

ʆʙ̫ ʩʥʷʚʘʥʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʝʣʝʤʝʥʪ ʢʦʥʜʝʥʟʘʪʦʨ 

ʉʪʫʜʝʥʪʠʪʝ ʧʦʤʥʷʪ ʦʩʥʦʚʥʠʪʝ ʬʠʟʠʯʥʠ ʚʝʣʠʯʠʥʠ - ʪʦʢ, ʥʘʧʨʝʞʝʥʠʝ, 

ʩʲʧʨʦʪʠʚʣʝʥʠʝ, ʢʘʢʪʦ ʠ ʟʘʢʦʥʘ ʥʘ ʆʤ ʟʘ ʧʨʦʪʠʯʘʥʝ ʥʘ ʪʦʢ ʧʨʝʟ ʩʲʧʨʦʪʠʚʣʝʥʠʝ. 

ʇʨʠ ʧʨʦʪʠʯʘʥʝ ʥʘ ʪʦʢ ʧʨʝʟ ʙʠʦʣʦʛʠʯʥʠʪʝ ʪʢ̡ʘʥʠ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʟʘʨʷʜʠ 

ʩʨʝʘɦʪ ʪʢ̡ʘʥʠ ʩ ʨʘʟʣʠʯʥʘ ʧʨʦʚʦʜʠʤʦʩʪ. ʊʢ̡ʘʥʠʪʝ ʠ ʪʝʣʝʩʥʠʪʝ ʪʝʯʥʦʩʪʠ ʩ ʜʦʙʨʘ 

ʝʣʝʢʪʨʠʯʝʩʢʘ ʧʨʦʚʦʜʠʤʦʩʪ ʩʝ ʤʦʜʝʣʠʨʘʪ ʩʲʩ ʩʲʧʨʦʪʠʚʣʝʥʠʷ. ʉʪʨʫʢʪʫʨʠ ʠ ʪʢ̡ʘʥʠ, 

ʢʦʠʪʦ ʩʘ ʩ ʣʦʰʘ ʧʨʦʚʦʜʠʤʦʩʪ, ʢʘʪʦ ʢʣʝʪʲʯʥʠʪʝ ʤʝʤʙʨʘʥʠ ʠ ʢʦʞʘʪʘ, ʧʨʝʧʷʪʩʪʚʘʪ 

ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʪʦʢʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʟʘʨʷʜʠʪʝ ʩʝ ʥʘʪʨʫʧʚʘʪ ʧʦ ʪʝʭʥʠʪʝ ʛʨʘʥʠʮʠ. ʊʦʚʘ 

ʧʦʚʝʜʝʥʠʝ ʩʝ ʤʦʜʝʣʠʨʘ ʜʦʙʨʝ ʩ ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʝʣʝʤʝʥʪ ʢʦʥʜʝʥʟʘʪʦʨ. 

ʇʨʠʧʦʤʥʷʤʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʢʘʢʚʦ ʝ ʧʣʦʩʢʦ-ʧʘʨʘʣʝʣʝʥ ʢʦʥʜʝʥʟʘʪʦʨ ʠ 

ʚʝʣʠʯʠʥʘʪʘ ʢʘʧʘʮʠʪʝʪ C, ʩ ʢʦ̫ʪʦ ʪʦʡ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ. ʇʨʠ ʧʦʜʘʚʘʥʝ ʥʘ ʥʘʧʨʝʞʝʥʠʝ 

U ʚ̡ ʨʭʫ ʧʣʦʯʠʪʝ ʥʘ ʢʦʥʜʝʥʟʘʪʦʨʘ, ʚ̡ ʨʭʫ ʪ̫ ʭ ʩʝ ʥʘʪʨʫʧʚʘʪ ʝʣʝʢʪʨʠʯʝʩʢʠ ʟʘʨʷʜʠ ʩ 

ʛʦʣʝʤʠʥʘ Q. ʂʘʧʘʮʠʪʝʪʲʪ C ʧʦʢʘʟʚʘ ʢʘʢʚʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʷʜ ʱʝ ʩʝ ʥʘʪʨʫʧʘ ʧʨʠ 

ʧʦʜʘʜʝʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ (ʌʠʛ.1). 
 

 

ʌʠʛ. 1. ʉʭʝʤʘ ʥʘ ʧʣʦʩʢʦʧʘʨʘʣʝʣʝʥ ʢʦʥʜʝʥʟʘʪʦʨ 

ʊʲʡ ʢʘʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʤʝʞʜʫ ʧʣʦʯʠʪʝ ʝ ʦʪ ʥʝʧʨʦʚʦʜʷʱ ʤʘʪʝʨʠʘʣ, 



 

  

 

 

 

 

 

 

ʟʘʨʷʜʠʪʝ ʥʝ ʤʦʛʘʪ ʜʘ ʧʨʝʩʢʦʯʘʪ ʦʪ ʝʜʥʘʪʘ ʧʣʦʯʘ ʜʦ ʜʨʫʛʘʪʘ, ʠ ʩʣʝʜ ʟʘʨʝʞʜʘʥʝʪʦ ʥʘ 

ʢʦʥʜʝʥʟʘʪʦʨʘ ʩʲʩ ʟʘʨʷʜ Q ʧʨʝʟ ʚʝʨʠʛʘʪʘ ʥʝ ʧʨʦʪʠʯʘ ʥʠʢʘʢʲʚ ʪʦʢ. 

ʇʨʦʪʠʯʘʥʝʪʦ ʥʘ ʧʨʦʤʝʥʣʠʚ ʪʦʢ ʧʨʝʟ ʢʦʥʜʝʥʟʘʪʦʨ 

ʇʨʦʪʠʯʘʥʝʪʦ ʥʘ ʧʨʦʤʝʥʣʠʚ  ʩʠʥʫʩʦʠʜʘʣʝʥ  ʪʦʢ  ʧʨʝʟ  ʢʦʥʜʝʥʟʘʪʦʨ  ʠ 

ʚʝʣʠʯʠʥʠʪʝ ʠʤʧʝʜʘʥʩ ʠ ʢʘʧʘʮʠʪʠʚʥʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʩʘ ʧʦ-ʪʨʫʜʥʠ ʟʘ ʨʘʟʙʠʨʘʥʝ ʦʪ 

ʩʪʫʜʝʥʪʠʪʝ. ʌʦʨʤʫʣʘʪʘ ʟʘ ʢʘʧʘʮʠʪʠʚʥʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ X =1/ɤC ʝ ʜʦʩʪʘʪʲʯʥʦ 

ʧʨʦʩʪʘ ʟʘ ʥʘʠʟʫʩʪ̫ʚʘʥʝ, ʥʦ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ X ʦʪ ʯʝʩʪʦʪʘʪʘ ʠ ʢʘʧʘʮʠʪʝʪʘ ʝ ʪʨʫʜʥa 

ʟʘ ʦʩʤʠʩʣʷʥʝ ʝʜʠʥʩʪʚʝʥʦ ʯʨʝʟ ʜʘʜʝʥʦʪʦ ʥʘʛʦʪʦʚʦ ʩʲʦʪʥʦʰʝʥʠʝ. 

ʊʘʟʠ ʟʘʚʠʩʠʤʦʩʪ ʥʘ X ʦʪ ʯʝʩʪʦʪʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʦʥʘʛʣʝʜʠ ʧʦ-ʜʦʙʨʝ, ʘʢʦ ʥʘʢʘʨʘʤʝ 

ʩʪʫʜʝʥʪʠʪʝ ʜʘ ʩʠ ʧʨʝʜʩʪʘʚ̫ʪ, ʯʝ ʥʘ ʢʦʥʜʝʥʟʘʪʦʨʘ   ʧʦʜʘʚʘʤʝ ʥʝ ʩʠʥʫʩʦʠʜʘʣʥʦ, ʘ 

ʧʨʘʚʦʲʛʲʣʥʦ ʥʘʧʨʝʞʝʥʠʝ. 

ʇʲʨʚʦʥʘʯʘʣʥʦ ʚ̡ ʨʭʫ ʧʣʦʯʠʪʝ ʥʘ ʢʦʥʜʝʥʟʘʪʦʨʘ ʥʤ̫ʘ ʥʘʧʨʝʞʝʥʠʝ ʠ ʥʤ̫ʘ 

ʥʘʪʨʫʧʘʥ ʟʘʨʷʜ. ʇʨʠ ʩʢʦʢʦʦʙʨʘʟʥʦʪʦ ʧʦʜʘʚʘʥʝ ʥʘ ʧʦʣʦʞʠʪʝʣʥʠʷ ʧʦʪʝʥʮʠʘʣ +U 

ʚʦʣʪʘ ʥʘ Ăʛʦʨʥʘʪʘñ ʧʣʦʯʘ, ʧʦ ʧʨʦʚʦʜʥʠʢʘ ʢʲʤ ʥʝʷ ʟʘʧʦʯʚʘʪ ʜʘ ʪʝʢʘʪ ʧʦʣʦʞʠʪʝʣʥʠ 

ʟʘʨʷʜʠ, ʧʨʠ ʢʦʝʪʦ ʧʨʦʪʠʯʘ ʪʦʢ. ʅʘʪʨʫʧʘʥʠʪʝ ʧʦ ʪʘʟʠ ʧʣʦʯʘ ʟʘʨʷʜʠ ʦʪʙʣʲʩʢʚʘʪ 

ʩʲʦɦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʘʜʠ ʩʲʩ ʩʲʱʠʷ ʟʥʘʢ ʦʪ ʜʨʫʛʘʪʘ ʧʣʦʯʘ ʠ ʪʘʤ ʦʩʪʘʚʘʪ ʥʘʪʨʫʧʘʥʠ 

ʟʘʨʷʜʠ ʦʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʠʷ ʟʥʘʢ. ʉʦ̡ʪʚʝʪʥʦ ʧʦ Ăʜʦʣʥʠʷñ ʧʨʦʚʦʜʥʠʢ ʩʲʱʦ ʧʨʦʪʠʯʘ 

ʪʦʢ, ʢʦʡʪʦ ʟʘʨʝʞʜʘ Ăʜʦʣʥʘʪʘ ʧʣʦʯʘñ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʠʪʝ ʧʦ ʟʥʘʢ ʟʘʨʷʜʠ (ʌʠʛ. 2). 

ʊʦʢʲʪ ʧʦʩʪʝʧʝʥʥʦ ʥʘʤʘʣʚ̫ʘ ʠ ʩʧʠʨʘ, ʢʦʛʘʪʦ ʧʦ ʧʣʦʯʠʪʝ ʩʘ ʥʘʪʨʫʧʘʥʠ ʟʘʨʷʜʠ 

Q=CU. ʉʣʝʜ ʪʦʟʠ ʤʦʤʝʥʪ ʪʦʢ ʧʨʝʟ ʢʦʥʜʝʥʟʘʪʦʨʘ ʥʝ ʧʨʦʪʠʯʘ. 

ʂʦʛʘʪʦ ʦʙʘʯʝ ʧʦʪʝʥʮʠʘʣʲʪ ʩʝ ʚ̡ ʨʥʝ ʦʪʥʦʚʦ ʥʘ ʥʫʣʘ ʚʦʣʪʘ, ʥʘʪʨʫʧʘʥʠʪʝ ʧʦ 

ʧʣʦʯʠʪʝ ʟʘʨʷʜʠ ʟʘʧʦʯʚʘʪ ʜʘ ʩʝ ʚʨʲʘɦʪ ʦʙʨʘʪʥʦ ʧʨʠ ʢʦʝʪʦ ʧʨʦʪʠʯʘ ʪʦʢ ʚ ʦʙʨʘʪʥʘʪʘ 

ʧʦʩʦʢʘ (ʌʠʛ. 2). ʆʪʥʦʚʦ ʪʦʢʲʪ ʝ ʩʠʣʝʥ ʚ ʥʘʯʘʣʦʪʦ ʠ ʧʦʩʪʝʧʝʥʥʦ ʦʪʩʣʘʙʚʘ ʜʦ ʥʫʣʘ, 

ʢʦʛʘʪʦ ʧʣʦʯʠʪʝ ʩʘ ʨʘʟʨʝʜʝʥʠ ʥʘʧʲʣʥʦ. 
 

 
 

ʌʠʛ. 2. ʉʭʝʤʘ ʥʘ ʥʘʪʨʫʧʚʘʥʝʪʦ ʥʘ 

ʟʘʨ̫ʜʠ ʧʦ ʧʣʦʯʠʪʝ ʥʘ ʢʦʥʜʝʥʟʘʪʦʨ ʠ 

ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʪʦʢ ʧʦ ʧʨʦʚʦʜʥʠʮʠʪʝ 

ʦʪ ʚʝʨʠʛʘʪʘ 

ʌʠʛ. 3. ʇʨʦʪʠʯʘʥʝ ʥʘ ʪʦʢ ʧʨʝʟ ʚʝʨʠʛʘ ʩ 

ʢʦʥʜʝʥʟʘʪʦʨ ʧʨʠ ʧʦʜʘʚʘʥʝ ʥʘ ʧʨʘʚʦʲʛʲʣʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʩ ʨʘʟʣʠʯʥʘ ʯʝʩʪʦʪʘ. 

 

ɸʢʦ ʥʘʧʨʝʞʝʥʠʝʪʦ ʩʝ ʩʤʝʥʷ ʨʷʜʢʦ, ʧʨʝʟ ʧʦʚʝʯʝʪʦ ʚʨʝʤʝ ʧʨʝʟ ʚʝʨʠʛʘʪʘ 

ʥʤ̫ʘ ʜʘ ʧʨʦʪʠʯʘ ʪʦʢ. ʂʦʣʢʦʪʦ ʧʦ-ʯʝʩʪʦ ʩʝ ʩʤʝʥʷ ʥʘʧʨʝʞʝʥʠʝʪʦ ʦʪ +U ʚʦʣʪʘ ʜʦ 0 

ʚʦʣʪʘ ʠ ʦʙʨʘʪʥʦ, ʪʦʣʢʦʚʘ ʧʦʚʝʯʝ ʪʦʢ ʱʝ ʧʨʦʪʠʯʘ, ʟʘʦɦʪʦ ʦʱʝ ʧʨʝʜʠ ʪʦʢʲʪ ʚ ʝʜʥʘʪʘ 

ʧʦʩʦʢʘ ʜʘ ʝ ʟʘʪʠʭʥʘʣ ʜʦ ʥʫʣʘ ʱʝ ʟʘʧʦʯʚʘ ʜʘ ʪʝʯʝ ʪʦʢ ʚ ʜʨʫʛʘʪʘ ʧʦʩʦʢʘ (ʌʠʛ.3). 

ʊʦʟʠ ʧʨʠʤʝʨ ʦʥʘʛʣʝʜʚ̫ʘ ʦʙʨʘʪʥʦʧʨʦʧʦʨʮʠʦʥʘʣʥʘʪʘ ʟʘʚʠʩʠʤʦʩʪ ʥʘ 

ʢʘʧʘʮʠʪʠʚʥʦʪʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʦʪ ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʨʦʤʝʥʣʠʚʦʪʦ ʥʘʧʨʝʞʝʥʠʝ. ʂʦʣʢʦʪʦ 



 

  

 

 

 

 

 

 

ʧʦ-ʛʦʣʤ̫ʘ ʝ ʯʝʩʪʦʪʘʪʘ, ʩ ʢʦ̫ʪʦ ʩʝ ʩʤʝʥʷ ʧʦʩʦʢʘʪʘ ʥʘ ʥʘʧʨʝʞʝʥʠʝʪʦ, ʪʦʣʢʦʚʘ ʧʦʚʝʯʝ 

ʪʦʢ ɦ ʝ ʪʝʯʝ ʧʨʝʟ ʚʝʨʠʛʘʪʘ. ɿʘ ʩʠʥʫʩʦʠʜʘʣʥʦ ʧʨʦʤʝʥʣʠʚʦ ʥʘʧʨʝʞʝʥʠʝ ʢʘʧʘʮʠʪʠʚʥʦʪʦ 

ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʝ: 

 
 

ʆʙʨʘʪʥʦ-ʧʨʦʧʦʨʮʠʦʥʘʣʥʘʪʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʘʧʘʮʠʪʝʪʘ C, ʩʲʱʦ ʤʦʞʝ ʜʘ 

ʩʝ Ăʦʥʘʛʣʝʜʠñ ʩ ʧʦʤʦʪɦʘ ʥʘ ʛʦʨʥʠʪʝ ʛʨʘʬʠʢʠ. ʇʨʠ ʩʢʦʢʦʦʙʨʘʟʥʦʪʦ ʧʦʜʘʚʘʥʝ ʥʘ 

ʥʘʧʨʝʞʝʥʠʝʪʦ U, ʚʨʝʤʝʪʦ, ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʟʘʨʷʜʘ Q ʚ̡ ʨʭʫ ʧʣʦʯʠʪʝ ʥʘ 

ʢʦʥʜʝʥʟʘʪʦʨʘ, ʟʘʚʠʩʠ ʦʪ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʢʘʧʘʮʠʪʝʪʘ C. Q e ʧʨʘʚʦʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘ 

C, ʠ ʩʦ̡ʪʚʝʪʥʦ ʢʦʣʢʦʪʦ ʧʦ-ʛʦʣʷʤ ʝ ʢʘʧʘʮʠʪʝʪʲʪ C, ʪʦʣʢʦʚʘ ʧʦʚʝʯʝ ʟʘʨʷʜ ʪʨʷʙʚʘ ʜʘ 

ʩʝ ʥʘʪʨʫʧʘ, ʠ ʧʦ-ʜʲʣʛʦ ʚʨʝʤʝ ʱʝ ʧʨʦʪʠʯʘ ʪʦʢ ʧʨʝʟ ʚʝʨʠʛʘʪʘ ʩʣʝʜ ʩʢʦʢʦʦʙʨʘʟʥʦʪʦ 

ʧʦʜʘʚʘʥʝ ʥʘ ʥʘʧʨʝʞʝʥʠʝ. (ɼʨʫʛʠʷʪ ʬʘʢʪʦʨ, ʢʦʡʪʦ ʚʣʠʷʝ ʚ̡ ʨʭʫ ʚʨʝʤʝʪʦ ʟʘ 

ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʟʘʨʷʜʠʪʝ, ʘ ʠʤʝʥʥʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝʪʦ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʢʲʤ ʧʣʦʯʠʪʝ, 

ʧʨʝʥʝʙʨʝʛʚʘʤʝ ʟʘ ʧʦ-ʛʦʣʤ̫ʘ ʧʨʦʩʪʦʪʘ ʥʘ ʦʙ̫ ʩʥʝʥʠʝʪʦ ʧʨʝʜ ʩʪʫʜʝʥʪʠʪʝ.). 

ʉʧʘʡʢʦʚʝʪʝ ʥʘ ʝʢʩʧʦʥʝʥʮʠʘʣʥʦ ʥʘʤʘʣʚ̫ʘʱʠʷ ʪʦʢ ʱʝ ʩʘ ʧʦ-ʰʠʨʦʢʠ, ʩ ʧʦ-ʛʦʣʤ̫ʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ, ʠ ʱʝ ʩʝ ʩʣʝʷʪ ʠ ʧʨʠ ʧʦ-ʥʠʩʢʠ ʯʝʩʪʦʪʠ ï ʦʙʱʠʷʪ ʪʦʢ ʱʝ ʝ 

ʧʦ-ʛʦʣʷʤ. 

ʈʘʟʛʣʝʞʜʘʤʝ ʠ ʜʚʘʪʘ ʛʨʘʥʠʯʥʠ ʩʣʫʯʘʷ ʟʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ X ʦʪ ʯʝʩʪʦʪʘʪʘ 

f ï ʧʨʠ ʧʦʩʪʦ̫ ʥʥʦ ʥʘʧʨʝʞʝʥʠʝ, ʪ.ʝ. ʥʫʣʝʚʘ ʯʝʩʪʦʪʘ, ʢʦʛʘʪʦ X  ʢʣʦʥʠ ʢʲʤ ʙʝʟʢʨʘʡʥʦʩʪ, 

ʢʦʝʪʦ ʦʪʨʘʟʷʚʘ ʠ ʬʘʢʪʘ, ʯʝ ʚ ʪʦʟʠ ʩʣʫʯʘʡ ʧʨʝʟ ʢʦʥʜʝʥʟʘʪʦʨʘ ʥʝ ʧʨʦʪʠʯʘ ʪʦʢ, ʠ ʧʨʠ 

ʙʝʟʢʨʘʡʥʦ ʛʦʣʤ̫ʘ ʯʝʩʪʦʪʘ, ʢʦʛʘʪʦ X ʢʣʦʥʠ ʢʤ̡ 0, ʠ ʩʦ̡ʪʚʝʪʥʦ ʢʦʥʜʝʥʟʘʪʦʨʲʪ ʩʪʘʚʘ 

ʥʘʧʲʣʥʦ ʧʨʦʚʦʜʷʱ (Ăʧʨʦʟʨʘʯʝʥñ) ʟʘ ʪʦʢʘ. ʆʙʨʲʱʘʤʝ ʦʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ 

ʩʪʫʜʝʥʪʠʪʝ, ʯʝ ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʪʦʢ ʧʨʝʟ ʚʝʨʠʛʘʪʘ ʩ ʢʦʥʜʝʥʟʘʪʦʨʘ ʥʝ ʦʟʥʘʯʘʚʘ 

ʧʨʝʩʢʘʯʘʥʝ ʥʘ ʟʘʨʷʜʠʪʝ ʤʝʞʜʫ ʧʣʦʯʠʪʝ, ʘ ʩʘʤʦ ʜʚʠʞʝʥʠʝʪʦ ʠʤ ʧʨʝʟ ʦʩʪʘʥʘʣʘʪʘ 

ʯʘʩʪ ʦʪ ʚʝʨʠʛʘʪʘ - ʧʨʝʟ ʧʨʦʚʦʜʥʠʮʠʪʝ ʢʲʤ ʧʣʦʯʠʪʝ ʠ ʧʨʝʟ ʜʨʫʛʠʪʝ ʝʣʝʤʝʥʪʠ ʚ̡ ʚ 

ʚʝʨʠʛʘʪʘ. ʊʦʚʘ ʝ ʪʦʢʪ̡, ʢʦʡʪʦ ʧʨʦʪʠʯʘ, ʧʨʝʟ ʪʘʟʠ ʯʘʩʪ ʥʘ ʚʝʨʠʛʘʪʘ, ʟʘ ʜʘ ʟʘʨʝʞʜʘ ʠ 

ʨʘʟʨʝʞʜʘ ʢʦʥʜʝʥʟʘʪʦʨʘ. ʊʦʚʘ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʨʘʟʙʝʨʝ, ʟʘ ʜʘ ʩʝ ʨʘʟʙʝʨʘʪ ʠ ʥʘʯʠʥʘ 

ʧʦ-ʢʦʡʪʦ ʧʨʦʪʠʯʘ ʪʦʢʘ ʧʨʝʟ ʪʢ̡ʘʥʠʪʝ ʠ ʧʨʝʜʠʟʚʠʢʚʘʥʠʪʝ ʦʪ ʪʦʚʘ ʙʠʦʣʦʛʠʯʥʠ 

ʝʬʝʢʪʠ. ɼʦʢʦʣʢʦʪʦ ʢʦʞʘʪʘ ʥʘ ʯʦʚʝʢ ʝ ʤʥʦʛʦ ʜʦʙ̡ ʨ ʠʟʦʣʘʪʦʨ, ʪ̫ ʩʝ ʤʦʜʝʣʠʨʘ ʩ 

ʢʦʥʜʝʥʟʘʪʦʨ ʠ ʧʨʠʪʝʞʘʚʘ ʢʘʧʘʮʠʪʠʚʥʠ ʩʚʦʡʩʪʚʘ. ʇʦʨʠʪʝ ʥʘ ʢʦʞʘʪʘ ʩʝ ʤʦʜʝʣʠʨʘʪ ʩ 

ʫʩʧʦʨʝʜʥʦ ʩʚ̡ʨʟʘʥʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ, ʧʨʝʟ ʢʦʝʪʦ ʤʦʛʘʪ ʜʘ ʧʨʝʤʠʥʘʚʘʪ ʟʘʨʷʜʠ (ʡʦʥʠ), 

ʥʦ ʢʦʝʪʦ ʝ ʩ ʤʥʦʛʦ ʛʦʣʤ̫ʘ ʩʪʦʡʥʦʩʪ. ʇʨʠ ʧʦʩʪʦ̫ ʥʥʠ ʥʘʧʨʝʞʝʥʠʷ ʠ ʥʠʩʢʠ ʯʝʩʪʦʪʠ 

(ʧʦʜ 10 Hz) ʢʦʞʥʦʪʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʝ ʚʠʩʦʢʦ ʠ ʪʦʢʲʪ ʧʨʦʥʠʢʚʘ ʪʨʫʜʥʦ ʧʨʝʟ ʢʦʞʘʪʘ 

ʢʘʪʦ ʤʠʥʘʚʘ ʩʘʤʦ ʧʨʝʟ ʧʦʨʠʪʝ ʥʘ ʢʦʞʘʪʘ. ʇʨʠ ʧʦ-ʚʠʩʦʢʠ ʯʝʩʪʦʪʠ, ʢʘʧʘʮʠʪʠʚʥʘʪʘ 

ʯʘʩʪ ʥʘ ʢʦʞʘʪʘ ʩʪʘʚʘ ʚʩʝ ʧʦ-ʧʨʦʚʦʜʷʱʘ, ʠ ʧʨʝʟ ʧʦʜʣʝʞʘʱʠʪʝ ʪʢ̡ʘʥʠ ʟʘʧʦʯʚʘ ʜʘ 

ʧʨʦʪʠʯʘ ʚʩʝ ʧʦ-ʛʦʣʷʤ ʪʦʢ. 

 
ĂWar of the currentsñ ʠʣʠ ɺʦʡʥʘʪʘ ʥʘ ʧʨʘʚʠʷ ʠ ʧʨʦʤʝʥʣʠʚʠʷ ʪʦʢ 

ɺ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʠʟʧʦʣʟʚʘʤʝ ʠ ʝʜʠʥ ʠʥʪʝʨʝʩʝʥ ʠʩʪʦʨʠʯʝʩʢʠ ʧʦʜʭʦʜ. ʇʨʠ 

ʦʙ̫ ʩʥʷʚʘʥʝ ʥʘ ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʠʯʝʥ ʪʦʢ ʧʨʝʟ ʢʦʞʘʪʘ, ʟʘʧʦʟʥʘʚʘʤʝ ʩʪʫʜʝʥʪʠʪʝ 

ʩ ʠʩʪʦʨʠʷʪʘ ʟʘ ʪʘʢʘ ʥʘʨʝʯʝʥʘʪʘ Ăʚʦʡʥʘ ʥʘ ʧʨʘʚʠʷ ʠ ʧʨʦʤʝʥʣʠʚʠʷ ʪʦʢñ. ʊʘʟʠ Ăʚʦʡʥʘñ 

ʩʝ ʝ ʩʲʩʪʦ̫ ʣʘ ʚ ʢʨʘʷ ʥʘ 19 ʚʝʢ ʧʨʠ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʧʲʨʚʠʪʝ ʛʨʘʜʦʚʝ ʚ 

ʉʝ̡ʜʠʥʝʥʠʪʝ ʘɦʪʠ ʠ ʚʢʣʁʯʚʘ ʜʝʡʩʪʚʠʪ̫ʘ ʠ ʤʦʪʠʚʠʪʝ ʥʘ ʢʦʥʢʫʨʠʨʘʱʠʪʝ ʩʝ 

ʢʦʤʧʘʥʠʠ ʥʘ ɽʜʠʩʦʥ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʠ ʥʘ ʋʝʩʪʠʥʛʭʘʫʩ ʦʪ ʜʨʫʛʘ [1, 2]. ɽʜʠʥ ʦʪ 



 

  

 

 

 

ʦʩʥʦʚʥʠʪʝ ʜʦʚʦʜʠ ʥʘ ʊʦʤʘʩ ɽʜʠʩʦʥ ʚ ʧʦʣʟʘ ʥʘ ʥʝʛʦʚʠʷ ʧʦʜʭʦʜ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʧʨʘʚ ʪʦʢ, ʝ ʧʦ-ʣʝʩʥʦʪʦ ʧʨʦʥʠʢʚʘʥʝ ʧʨʝʟ ʢʦʞʘʪʘ ʥʘ ʧʨʦʤʝʥʣʠʚʠʷ ʪʦʢ, ʠ ʩʦ̡ʪʚʝʪʥʦ 

ʧʦ-ʛʦʣʝʤʠʪʝ ʨʠʩʢʦʚʝ ʦʪ ʪʦʢʦʚ ʫʜʘʨ, ʩʚ̡ʨʟʘʥʠ ʩ ʥʝʛʦʚʦʪʦ ʠʟʧʦʣʟʚʘʥʝ. ʋʩʠʣʠʷʪʘ ʠ 

ʜʝʡʩʪʚʠʷʪʘ ʥʘ ɽʜʠʩʦʥ ʚ ʪʘʟʠ ʚʦʡʥʘ ʩʘ ʩʝ ʧʨʝʚ̡ ʨʥʘʣʠ ʚ ñʛʨʘʜʩʢʠ ʣʝʛʝʥʜʠò, ʢʦʠʪʦ 

ʤʦʛʘʪ ʜʘ ʙ̡ ʜʘʪ ʣʝʩʥʦ ʥʘʤʝʨʝʥʠ ʚ ʠʥʪʝʨʥʝʪ, ʠ ʢʦʠʪʦ ʪʫʢ ʱʝ ʩʧʝʩʪʠʤ, ʧʨʝʜʚʠʜ ʥʝ 

ʤʥʦʛʦ ʜʦʩʪʦʡʥʠʪʝ ʧʦʩʪʲʧʢʠ, ʢʦʠʪʦ ʩʝ ʧʨʠʧʠʩʚʘʪ ʥʘ ɽʜʠʩʦʥ. ʀʥʪʝʨʝʩʥʦ ʝ ʜʘ 

ʦʪʙʝʣʝʞʠʤ, ʯʝ ʩʘʤʦ ʧʨʝʜʠ ʥʢ̫ʦʣʢʦ ʤʝʩʝʮʘ ʙʝʰʝ ʧʨʦʠʟʚʝʜʝʥ ʭʦʣʠʚʫʜʩʢʠ ʬʠʣʤ ʧʦ 

ʪʝʤʘʪʘ [3], ʢʦʝʪʦ ʤʦʞʝ ʩʲʱʦ ʜʘ ʙ̡ ʜʝ ʠʟʧʦʣʟʚʘʥʦ ʟʘ ʧʦʜʩʠʣʚʘʥʝ ʥʘ ʠʥʪʝʨʝʩʘ ʥʘ 

ʩʪʫʜʝʥʪʠʪʝ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 
[1]   https://en.wikipedia.org/wiki/War_of_the_currents 

[2]   https://energy.gov/articles/war-currents-ac-vs-dc-power 

[3]   The Current War (2017), http://www.imdb.com/title/tt2140507/ 

http://www.imdb.com/title/tt2140507/


 

  

 

 

 

ʇʈɽʇʆɼɸɺɸʅɽʊʆ ʅɸ ʌʀɿʀʂɸ ɿɸ ʄɽɼʀʎʀʅʉʂʀʊɽ 

ʉʇɽʎʀɸʃʀʉʊʀ ï ɽɺʈʆʇɽʁʉʂʀ ʊʈɸɼʀʀʎʀʀ ʀ 

ʇɽʈʉʇɽʂʊʀɺʀ 

 
ɺʝʨʘ ʍʘʜʞʠʤʠʪʦʚʘ 

ʂʘʪʝʜʨʘ ʧʦ ʤʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ ʠ ʙʠʦʬʠʟʠʢʘ, ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʦʬʠʷ, 

*ʝ-mail: verah@mail.bg 
 
 

ʇʨʝʧʦʜʘʚʘʥʝʪʦ ʧʦ ʤʝʜʠʮʠʥʘ ʚ ʄʋ - ʉʦʬʠʷ, ʢʦʝʪʦ ʠʤʘ ʚʝʯʝ ʩʚʦ̫ʪʘ 100 

ʛʦʜʠʰʥʘ ʠʩʪʦʨʠʷ, ʝ ʦʨʛʘʥʠʟʠʨʘʥʦ ʧʦ ʤʦʜʝʣ, ʚʟʘʠʤʩʪʚʘʥ ʦʪ ʥʘʡ-ʜʦʙʨʠʪʝ ʝʚʨʦʧʝʡʩʢʠ 

ʫʥʠʚʝʨʩʠʪʝʪʠ. ɺ ʥʝʛʦ ʩʘ ʚʟʝʣʠ ʫʯʘʩʪʠʝ ʚʠʜʥʠ ʙ̡ ʣʛʘʨʠ, ʢʦʠʪʦ ʩʘ ʟʘʚ̡ ʨʰʠʣʠ ʪʝʟʠ 

ʚʠʩʰʠ ʫʯʠʣʠʱʘ ʠ ʩʝ ʟʘʚʨʲʱʘʪ ʚ ɹʲʣʛʘʨʠʷ, ʟʘ ʜʘ ʚʥʝʜʨʷʪ ʧʨʠʜʦʙʠʪʠʷ ʦʧʠʪ [1]. 

ʇʨʝʧʦʜʘʚʘʥʝʪʦ ʧʦ ʬʠʟʠʢʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʤʝʜʠʮʠʥʘ ʟʘʧʦʯʚʘ ʚ ʧʲʨʚʠʷ 

ʫʯʝʙʝʥ ʜʝʥ (10 ʘʧʨʠʣ 1918 ʛ.) ʥʘ ʥʦʚʦʦʪʢʨʠʪʠʷ ʪʦʛʘʚʘ ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ ʧʨʠ 

ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ĂCʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠò ʩ ʣʝʢʮʠʷ ʥʘ ʧʨʦʬ. ɸʣʝʢʩʘʥʜʲʨ 

ʍʨʠʩʪʦʚ. B ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʙʣʠʟʦ 30 ʛʦʜʠʥʠ, ʜʦ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʩʘʤʦʩʪʦ̫ ʪʝʣʥʘ 

Kʘʪʝʜʨʘ ʧʦ ʬʠʟʠʢʘ, ʟʘʥʷʪʠʷʪʘ ʩʘ ʚʦʜʝʥʠ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʥʘ ʂʘʪʝʜʨʘ ñOʧʠʪʥʘ 

ʬʠʟʠʢʘò. ʃʝʢʮʠʠ ʟʘ ʤʝʜʠʮʠ ʩʘ ʠʟʥʘʩʷʣʠ ʧʨʦʬ. A. ʍʨʠʩʪʦʚ, ʧʨʦʬ. ʇʝʪʲʨ ʇʝʥʯʝʚ, 

ʧʨʦʬ. ɻʝʦʨʛʠ ʅʘʜʞʘʢʦʚ ʠ ʧʨʦʬ. ɽʤʠʣ ɼʞʘʢʦʚ. B ʥʘʯʘʣʦʪʦ, ʧʨʦʛʨʘʤʘʪʘ ʠ ʭʦʨʘʨʠʫʤʘ 

(4 ʯ. ʣʝʢʮʠʠ ʠ 2 ʯ. ʫʧʨʘʞʥʝʥʠʷ ʩʝʜʤʠʯʥʦ ʚ ʜʚʘ ʩʝʤʝʩʪʲʨʘ) ʩʘ ʩʣʝʜʚʘʣʠ ʪʝʟʠ ʥʘ 

ʧʨʝʩʪʠʞʥʠʪʝ ʤʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪʠ ʚ ɽʚʨʦʧʘ [2]. 

ʂʘʪʝʜʨʘʪʘ ʧʦ Mʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ ʠ ʙʠʦʬʠʟʠʢʘ ʧʨʠ ʄʝʜʠʮʠʥʩʢʠʷ 

ʬʘʢʫʣʪʝʪ ʝ ʦʪʢʨʠʪʘ ʧʦʜ ʠʤʝʪʦ ʂʘʪʝʜʨʘ ʧʦ ʬʠʟʠʢʘ ʟʘ ʤʝʜʠʮʠ ʩ ʋʢʘʟ ˉ 151 ʟʘ 

ʠʟʤʝʥʝʥʠʝ ʠ ʜʦʧʲʣʥʝʥʠʝ ʥʘ ʯʣ. 278 ʠ ʯʣ. 280 ʦʪ ʟʘʢʦʥʘ ʟʘ ʥʘʨʦʜʥʦʪʦ ʧʨʦʩʚʝʱʝʥʠʝ, 

ʧʫʙʣʠʢʫʚʘʥ ʥʘ 13 ʩʝʧʪʝʤʚʨʠ 1946 ʛ. ɼʝʡʥʦʩʪʪʘ ʥʘ ʂʘʪʝʜʨʘʪʘ ʟʘʧʦʯʚʘ ʦʪ ʫʯʝʙʥʘʪʘ 

1947/48 ʛ. ʧʦʜ ʨʢ̡ʦʚʦʜʩʪʚʦʪʦ ʥʘ ʜʦʮ. ʅʠʢʦʣʘʡ ʂʘʨʘʙʘʰʝʚ. ʇʨʠ ʩʟ̡ʜʘʚʘʥʝʪʦ ʥʘ 

ʄʝʜʠʮʠʥʩʢʘʪʘ ʘʢʘʜʝʤʠʷ ʧʨʝʟ 1972 ʛ. ʂʘʪʝʜʨʘʪʘ ʧʦ ʬʠʟʠʢʘ ʟʘ ʤʝʜʠʮʠ ʩʝ ʠʥʪʝʛʨʠʨʘ 

ʩ ʎʝʥʪʨʘʣʥʘʪʘ ʙʠʦʬʠʟʠʯʥʘ ʣʘʙʦʨʘʪʦʨʠʷ ʢʲʤ ɺʄʀ ʚ ʂʘʪʝʜʨʘ ʧʦ ʬʠʟʠʢʘ ʠ 

ʙʠʦʬʠʟʠʢʘ [2]. 

ɿʘʜʘʯʘʪʘ ʥʘ ʢʫʨʩʘ ʧʦ ʤʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ ʝ ʜʘ ʟʘʧʦʟʥʘʝ ʩʪʫʜʝʥʪʠʪʝ ʩ 

ʬʠʟʠʯʥʠʪʝ ʚ̫ʣʝʥʠʷ ʠ ʩʚ̡ʨʟʚʘʱʠʪʝ ʛʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩ ʦʛʣʝʜ ʥʘ ʪ̫ ʭʥʦʪʦ 

ʧʨʠʣʦʞʝʥʠʝ ʚ ʜʠʘʛʥʦʩʪʠʢʘʪʘ ʠ ʪʝʨʘʧʠʪ̫ʘ. ʂʫʨʩʲʪ ʧʦ ʙʠʦʬʠʟʠʢʘ ʥʘʜʛʨʘʞʜʘ ʪʝʟʠ 

ʟʥʘʥʠʷ ʠ ʦʩʠʛʫʨʷʚʘ ʤʝʞʜʫʧʨʝʜʤʝʪʥʠ ʚʨʲʟʢʠ ʩ ʜʨʫʛʠ ʧʨʝʜʢʣʠʥʠʯʥʠ ʫʯʝʙʥʠ 

ʜʠʩʮʠʧʣʠʥʠ, ʨʘʟʛʣʝʞʜʘʡʢʠ ʧʨʦʮʝʩʠʪʝ ʥʘ ʢʣʝʪʲʯʥʦ ʠ ʩʫʙʢʣʝʪʲʯʥʦ ʥʠʚʦ. ʇʨʝʟ 

ʛʦʜʠʥʠʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʦʪ ʂʘʪʝʜʨʘʪʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʦʩʲʚʨʝʤʝʥʷʚʘʪ ʫʯʝʙʥʘʪʘ 

ʧʨʦʛʨʘʤʘ. ɺʩʠʯʢʦ ʪʦʚʘ ʩʝ ʚʠʞʜʘ ʚ ʠʟʜʘʚʘʥʠʪʝ ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʦʪ ʂʘʪʝʜʨʘʪʘ ʫʯʝʙʥʠʮʠ 

ʠ ʫʯʝʙʥʠ ʧʦʤʘʛʘʣʘ. ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʤʝʜʠʮʠʥʩʢʘʪʘ ʥʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʥʘʤʠʨʘʪ ʤʷʩʪʦʪʦ ʩʠ ʚ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ï ʥʝʟʘʚʠʩʠʤʦ, ʯʝ ʫʯʝʙʥʠʪʝ ʯʘʩʦʚʝ 

ʥʝʧʨʝʢʲʩʥʘʪʦ ʥʘʤʘʣʚ̫ʘʪ. (ʌʠʛ. 1) 

ʂʲʤ ʜʥʝʰʥʘ ʜʘʪʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʤʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ ʚ ʄʋ ï ʉʦʬʠʷ ʝ 

ʦʛʨʘʥʠʯʝʥʦ ʚ ʭʦʨʘʨʠʫʤ ʦʪ 90 ʯʘʩʘ, ʘ ʪʦʟʠ ʧʦ ʙʠʦʬʠʟʠʢʘ ʜʦ 75 ʯʘʩʘ, ʢʦʝʪʦ ʝ ʢʨʘʡʥʦ 
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ʌʠʛʫʨʘ 1. ʇʨʦʤʝʥʠ ʚ ʭʦʨʘʨʠʫʤʘ ʥʘ ʣʝʢʮʠʠ ʠ ʫʧʨʘʞʥʝʥʠʷ ʧʦ 

ʤʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ ʧʨʝʟ ʛʦʜʠʥʠʪʝ 
 

ʥʝʜʦʩʪʘʪʲʯʥʦ, ʘʢʦ ʚ ʧʨʦʛʨʘʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʥʘʤʝʨʷʪ ʤʷʩʪʦ ʚʩʠʯʢʠ ʦʩʥʦʚʥʠ ʥʘʫʯʥʠ 

ʜʦʩʪʠʞʝʥʠʷ. ʇʦʩʣʝʜʥʦʪʦ ʥʘʤʘʣʝʥʠʝ ʝ ʥʘʧʨʘʚʝʥʦ ʧʨʝʟ 2009 ʛʦʜʠʥʘ.[3]. ʂʘʢʪʦ ʩʝ 

ʚʠʞʜʘ ʦʪ ʌʠʛʫʨʘ 1 ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ ʯʝʪʝʥʝ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʷ ʢʫʨʩ ʧʦ ʤʝʜʠʮʠʥʩʢʘ 

ʬʠʟʠʢʘ, ʭʦʨʘʨʠʫʤʲʪ ʝ ʥʘʤʘʣʷʣ 2,5 ʧʲʪʠ, ʜʦʢʘʪʦ ʬʠʟʠʯʥʠʪʝ ʤʝʪʦʜʠ ʚ ʤʝʜʠʮʠʥʘʪʘ 

ʧʨʘʢʪʠʢʘ ʩʘ ʩʝ ʫʚʝʣʠʯʠʣʠ ʜʦ ʪʘʢʘʚʘ ʩʪʝʧʝʥ, ʯʝ ʦʩʥʦʚʥʦʪʦ ʠʟʠʩʢʚʘʥʝ ʥʘ ʣʝʢʘʨʠʪʝ, ʟʘ 

ʜʘ ʤʦʛʘʪ ʜʘ ʧʨʝʜʣʘʛʘʪ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩʠ ʣʝʯʝʥʠʝ ʥʘ ʩʚʝʪʦʚʥʦ ʥʠʚʦ, ʝ ʜʘ ʠʤʘʪ ʜʦʩʪʲʧ 

ʜʦ ʩʲʚʨʝʤʝʥʥʘ ʤʝʜʠʮʠʥʩʢʘ ʘʧʘʨʘʪʫʨʘ [4] ʅʘʡ-ʚʠʜʠʤʦ ʝ ʪʦʚʘ ʧʨʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʤʝʪʦʜʠʪʝ ʟʘ ʦʙʨʘʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ (ʌʠʛ. 2). ɼʥʝʩ ʚʩʢ̫ʘ ʩʲʚʨʝʤʝʥʥʘ ʙʦʣʥʠʮʘ 

ʨʘʟʧʦʣʘʛʘ ʩ ʥʷʢʦʣʢʦ ʘʧʘʨʘʪʠ, ʧʦʟʚʦʣʚ̫ʘʱʠ ʨʘʟʣʠʯʥʠ ʚʠʜʘ ʦʙʨʘʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ. 

ʅʠʝ ʧʦʚʝʯʝ ʦʪ ʜʝʩʝʪ ʛʦʜʠʥʠ ʩʤʝ ʯʘʩʪ ʦʪ ʝʚʨʦʧʝʡʩʢʦʪʦ ʠʢʦʥʦʤʠʯʝʩʢʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʊʘʟʠ ɽʚʨʦʧʘ ʥʘ ʩʚʦʙʦʜʥʦ ʧʨʠʜʚʠʞʚʘʱʠ ʩʝ ʭʦʨʘ ʠ ʩʪʦʢʠ ʧʦʩʪʘʚ̫  

ʚ̡ ʧʨʦʩʘ ʟʘ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʩʠʩʪʝʤʠ ʥʘ ʩʪʨʘʥʠʪʝ ʯʣʝʥʢʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʤʝʜʠʮʠʥʩʢʠ ʩʧʝʮʠʘʣʠʩʪʠ, ʢʦʠʪʦ ʜʘ ʧʦʩʨʝʱʥʘʪ ʥʫʞʜʠʪʝ ʥʘ 

ʟʜʨʘʚʥʠʪʝ ʩʠʩʪʝʤʠ ʠ ʢʦʠʪʦ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʝʜʠʥʥʠ ʢʨʠʪʝʨʠʠ ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ 

ʤʝʜʠʮʠʥʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʝ ʦʙʝʢʪ ʥʘ ʨʝʜʠʮʘ ʩʨʝʱʠ ʠ ʢʦʥʬʝʨʝʥʮʠʠ, ʢʦʝʪʦ ʜʦʚʝʜʝ 

ʜʦ ʚ̡ʚʝʞʜʘʥʝʪʦ ʥʘ European Credit Transfer System (ECTS) [5]. 

ʇʨʘʢʪʠʢʘʪʘ ʧʦʢʘʟʚʘ, ʯʝ ʠʤʘ ʛʦʣʷʤʦ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʭʦʨʘʨʠʫʤʘ ʥʘ 

ʦʪʜʝʣʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ ʠ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ; ʠʤʘ ʨʘʟʣʠʯʥʦ ʩʦ̡ʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʢʣʠʥʠʯʥʠʪʝ ʠ ʧʨʝʜʢʣʠʥʠʯʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ ʚ ʨʘʟʣʠʯʥʠʪʝ ʝʚʨʦʧʝʡʩʢʠ ʜʲʨʞʘʚʠ 

[6, 7]. 

ʅʘʟʚʘʥʠʝʪʦ ʥʘ ʫʯʝʙʥʠʪʝ ʧʨʝʜʤʝʪʠ ʚʘʨʠʨʘ ʚ ʨʘʟʣʠʯʥʠʪʝ ʜʲʨʞʘʚʠ. ʇʨʠ 

ʪʨʘʥʩʬʝʨʘ ʥʘ ʩʪʫʜʝʥʪʠ ʦʪ ʝʚʨʦʧʝʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪʠ ʚ ʥʘʰʠʷ, ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʚ 

ʥʢ̫ʦʠ ʜʲʨʞʘʚʠ ʧʨʝʜʤʝʪʲʪ, ʢʦʡʪʦ ʩʝ ʠʟʫʯʘʚʘ ʚʤʝʩʪʦ ʄʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ ʝ 

ɹʠʦʬʠʟʠʢʘ. ɺ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʩʪʘʚʘ ʚ̡ ʧʨʦʩ ʟʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʢʦʝʪʦ 

ʩʦ̡ʪʚʝʪʩʪʚʘ ʥʘ ʠʟʫʯʘʚʘʥʦʪʦ ʚ ʢʫʨʩʘ ʧʦ ʄʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ ʚ ʄʋ ï ʉʦʬʠʷ. ɿʘʪʦʚʘ 



 

  

 

 

 

ʧʨʠ ʪʝʟʠ ʪʨʘʥʩʬʝʨʠ ʩʝ ʧʨʝʮʝʥʷʚʘ ʢʘʢʚʦ ʩʲʜʲʨʞʘ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ ʠ ʢʘʢ ʪ̫ ʠ ʙʨʦ̫  

ʯʘʩʦʚʝ ʩʝ ʦʪʥʘʩʷ ʢʲʤ ʥʘʘhʪʘ ʧʨʦʛʨʘʤʘ ʠ ʭʦʨʘʨʠʫʤ. ʂʘʪʦ ʦʪʜʝʣʥʠ ʧʨʝʜʤʝʪʠ 

ʄʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ ʠ ɹʠʦʬʠʟʠʢʘ ʩʝ ʠʟʫʯʘʚʘʪ ʚ̡ ʚ ʚʩʠʯʢʠ ʤʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪʠ 

ʚ ɹʲʣʛʘʨʠʷ. ʇʨʦʛʨʘʤʠʪʝ ʩʘ ʜʦ ʛʦʣʤ̫ʘ ʩʪʝʧʝʥ ʩʛ̡ʣʘʩʫʚʘʥʠ ʢʘʢʪʦ ʠ ʪʨʘʥʩʬʝʨʠʪʝ 

ʤʝʞʜʫ ʪ̫ ʭ. ʀʤʘ ʠʟʚʝʩʪʥʠ ʨʘʟʣʠʯʠʷ ʚ ʭʦʨʘʨʠʫʤʘ ʧʦ ʬʠʟʠʢʘ ʚ ʤʝʜʠʮʠʥʩʢʠʪʝ 

ʫʥʠʚʝʨʩʠʪʝʪʠ ʚ ɹʲʣʛʘʨʠʷ, ʪʘʢʘ ʝ ʠ ʚ ʜʨʫʛʠ ʝʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ [5]. 

 
ʌʠʛʫʨʘ 2. ʉʨʘʚʥʠʪʝʣʥʘ ʩʭʝʤʘ, ʧʦʢʘʟʚʘɦ ʘ ʢʘʢ ʚ̡ ʚ ʚʨʝʤʝʪʦ ʩʝ ʝ ʨʘʟʚʠʚʘʣʘ ʥʘʫʢʘʪʘ ʠ 

ʤʝʜʠʮʠʥʩʢʘʪʘ ʘʧʘʨʘʪʫʨʘ ʟʘ ʦʙʨʘʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ.[4] 

 
ɽʚʨʦʧʝʡʩʢʘʪʘ   ʫʥʠʚʝʨʩʠʪʝʪʩʢʘ   ʘʩʦʮʠʘʮʠʷ   (EUA)   ʧʨʝʧʦʨʲʯʚʘ   ʜʘ   ʩʝ 

ʠʟʫʯʘʚʘʪ ʧʨʝʜʢʣʠʥʠʯʥʠʪʝ ʠ ʢʣʠʥʠʯʥʠ ʧʨʝʜʤʝʪʠ ʚ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʫʯʝʙʥʠ ʯʘʩʦʚʝ, 

ʢʦʝʪʦ ʜʘ ʜʦʚʝʜʝ ʜʦ ʫʝʜʥʘʢʚ̫ʚʘʥʝ ʥʘ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʠ ʭʦʨʘʨʠʫʤʠʪʝ ʥʘ ʦʪʜʝʣʥʠʪʝ 

ʜʠʩʮʠʧʣʠʥʠ. ʄʝʜʠʮʠʥʩʢʘʪʘ ʬʠʟʠʢʘ ʩʲʩ 206 ʯʘʩʘ ʝ ʩʨʝʜ ʢʫʨʩʦʚʝʪʝ ʩ ʥʘʡ-ʤʥʦʛʦ 

ʯʘʩʦʚʝ ʥʘʨʝʜ ʩ ʍʠʤʠʷ ʠ ʙʠʦʭʠʤʠʷ (330 ʯʘʩʘ), ɸʥʘʪʦʤʠʷ (292 ʯʘʩʘ) ʠ ʇʘʪʦʘʥʘʪʦʤʠʷ 

(210 ʯʘʩʘ) [7]. ɿʘ ʩʝʛʘ ʪʦʚʘ ʩʘ ʩʘʤʦ ʧʨʝʧʦʨʲʢʠ ï ʜʦʨʠ ʩʫʤʘʨʥʦ ʯʘʩʦʚʝʪʝ ʥʘ ʜʚʝʪʝ 

ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ ʩʘ ʜʦʩʪʘ ʧʦʜ ʧʨʝʧʦʨʲʯʘʥʠʪʝ ʦʪ EUA. 

ɾʝʣʘʥʠʝʪʦ ʥʘ ʢʦʣʝʛʠʫʤʘ ʥʘ ʂʘʪʝʜʨʘʪʘ ʧʦ ʤʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ ʠ ʙʠʦʬʠʟʠʢʘ 

ʜʘ ʢʦʤʧʝʥʩʠʨʘ ʥʝʜʦʩʪʠʛʘ ʥʘ ʫʯʝʙʥʠ ʯʘʩʦʚʝ ʚʦʜʠ ʜʦ ʪʲʨʩʝʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ 

ʤʝʪʦʜʠ ʟʘ ʦʙʫʯʝʥʠʝ [8]. ʂʘʪʝʜʨʘʪʘ ʩʝ ʚ̡ ʟʧʦʣʟʚʘ ʦʪ ʚ̡ʟʤʦʞʥʦʩʪʪʘ ʟʘ ʦʙʫʯʝʥʠʝ ʚ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʙʠʨʘʝʤʠ ʢʫʨʩʦʚʝ. ʊʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ ʤʷʩʪʦ, ʢʲʜʝʪʦ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʷʩʥʷʪ ʥʢ̫ʦʠ ʧʦ-ʩʣʦʞʥʠ ̫ ʚʣʝʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʯʥʠ ʤʝʪʦʜʠ, ʢʘʢʪʦ ʠ ʜʘ ʩʝ ʨʘʟʢʘʞʝ ʟʘ 

ʥʦʚʠʪʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘ ʬʠʟʠʢʘʪʘ ʠ ʙʠʦʬʠʟʠʢʘʪʘ, ʢʘʩʘʝʱʠ ʤʝʜʠʮʠʥʩʢʘʪʘ ʥʘʫʢʘ. 

ɼʨʫʛʘ ʚ̡ʟʤʦʞʥʦʩʪ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʝ 

ʩʚ̡ʨʟʘʥʦ ʩ ʚʢʣʁʯʚʘʥʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʚ ʥʝʬʦʨʤʘʣʥʠ ʬʦʨʤʠ ʥʘ ʦʙʫʯʝʥʠʝ ï 

ʢʦʥʬʝʨʝʥʮʠʠ, ʥʘʫʯʥʠ ʧʨʦʝʢʪʠ, ʧʫʙʣʠʢʘʮʠʠ [9, 10]. ʊʝʟʠ  ʬʦʨʤʠ  ʥʘ  ʦʙʫʯʝʥʠʝ 



 

  

 

 

 

ʠʟʠʩʢʚʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʪʚʦʨʯʝʩʢʠ ʫʩʠʣʠʷ, ʢʘʢʪʦ ʦʪ ʩʪʫʜʝʥʪʠʪʝ, ʪʘʢʘ ʠ ʦʪ ʪʝʭʥʠʪʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ [11]. ʆʩʚʝʥ ʛʦʣʷʤʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʟʘ ʩʪʫʜʝʥʪʘ ʥʝʬʦʨʤʘʣʥʦʪʦ 

ʦʙʫʯʝʥʠʝ ʠʟʛʨʘʞʜʘ ʧʦʣʦʞʠʪʝʣʝʥ ʠʤʠʜʞ ʥʘ ʂʘʪʝʜʨʘʪʘ. 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ, ʚ ʂʘʪʝʜʨʘʪʘ ʩʝ ʦʙʫʯʘʚʘʪ ʤʥʦʞʝʩʪʚʦ ʩʪʫʜʝʥʪʠ, 

ʢʦʠʪʦ ʩʘ ʛʨʘʞʜʘʥʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ. ʌʘʢʪʪ̡, ʯʝ ʙʨʦ̫ ʪ ʥʘ ʞʝʣʘʝʱʠʪʝ ʜʘ ʩʝ 

ʦʙʫʯʘʚʘʪ ʚ ɹʲʣʛʘʨʠʷ ʨʘʩʪʝ, ʥʠ ʢʘʨʘ ʜʘ ʩʯʠʪʘʤʝ, ʯʝ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, 

ʢʦʝʪʦ ʧʨʝʜʣʘʛʘ ʥʘʰʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʦʪʛʦʚʘʨʷ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʩʪʘʥʜʘʨʪʠ. 
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ʇʨʝʟ 2015 ʛ. ʛʨʫʧʘ ʝʢʩʧʝʨʪʠ, ʥʘʟʥʘʯʝʥʘ ʦʪ ɽʂ ʧʫʙʣʠʢʫʚʘ ʜʦʢʣʘʜ, ʚ ʢʦʡʪʦ 

ʝ ʠʟʣʦʞʝʥʘ ʥʦʚʘ ʚʠʟʠʷ ʟʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʧʨʝʟ 21 ʚ. ʆʯʝʨʪʘʥʠʪʝ ʚ 

ʥʝʛʦ ʥʘʩʦʢʠ ʧʨʝʜʩʪʘʚʣʚ̫ʘʪ ʠʥʪʝʨʝʩ ʟʘ ʚʩʠʯʢʠ ʠʥʩʪʠʪʫʮʠʠ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʥʠʚʘ ʥʘ 

ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʩʠʩʪʝʤʠ ʥʘ ʩʪʨʘʥʠʪʝ ʯʣʝʥʢʠ ʥʘ ɽʉ. ɿʘʧʦʟʥʘʚʘʥʝʪʦ ʩ ʦʩʥʦʚʥʠʪʝ 

ʧʦʣʦʞʝʥʠʷ ʚ ʪʦʟʠ ʜʦʢʫʤʝʥʪ ʝ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʟʘ ʚʩʠʯʢʠ ʫʯʠʪʝʣʠ, ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʘʥʛʘʞʠʨʘʥʠ ʩ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʙ̡ ʜʝʱʠ ʫʯʠʪʝʣʠ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ, 

ʢʘʢʪʦ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʝʢʩʧʝʨʪʠ ʦʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʤʠʥʠʩʪʝʨʩʪʚʘ. 

 
ɺʲʚʝʜʝʥʠʝ 

Ăʆʙʫʯʝʥʠʝ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʟʘ ʦʪʛʦʚʦʨʥʦ ʛʨʘʞʜʘʥʩʪʚʦñ [1] ʝ ʜʦʢʣʘʜ ʥʘ 

ʛʨʫʧʘ ʝʢʩʧʝʨʪʠ (8 ʥʘ ʙʨʦʡ), ʯʠʪ̫ʦ ʠʜʝʦʣʦʛʠʷ ʤʦʞʝ ʜʘ ʙ̡ ʜʝ ʦʙʦʙ ʝɦʥʘ ʢʘʪʦ Ăʥʘʫʢʘ 

ʟʘ ʦʙʝɦʩʪʚʦʪʦñ, ʜʦʢʘʪʦ ʠʟʨʘʟ̡ ʪ Ăʦʪʛʦʚʦʨʥʦ ʛʨʘʞʜʘʥʩʪʚʦñ ʚ ʟʘʛʣʘʚʠʝʪʦ ʥʘ ʜʦʢʣʘʜʘ 

ʩʝ ʦʪʥʘʩʷ ʢʲʤ ʧʨʦʮʝʩʘ ʥʘ ʩʚ̡ʨʟʚʘʥʝ ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʠʥʦʚʘʮʠʠ ʢʲʤ 

ʮʝʥʥʦʩʪʠʪʝ, ʥʫʞʜʠʪʝ ʠ ʦʯʘʢʚʘʥʠʷʪʘ ʥʘ ʦʙʝɦʩʪʚʦʪʦ. ɺ ʧʨʦʮʝʩʘ ʥʘ ʛʣʦʙʘʣʠʟʘʮʠʷ, 

Ăʥʦʚʠʪʝ ʠʢʦʥʦʤʠʯʝʩʢʠ ʚ̡ʟʤʦʞʥʦʩʪʠ ʯʝʩʪʦ ʚ̡ ʨʚ̫ ʪ ʨʢ̡ʘ ʟʘ ʨʢ̡ʘ ʩ ʢʦʤʧʣʝʢʩʥʠ 

ʦʙʝɦʩʪʚʝʥʠ  ʧʨʦʤʝʥʠñ,  ʘ  ʧʨʠ  ʚʟʠʤʘʥʝʪʦ  ʥʘ  ʚʘʞʥʠ  ʧʦʣʠʪʠʯʝʩʢʠ  ʨʝʰʝʥʠʷ  ʝ 

Ăʥʝʦʙʭʦʜʠʤʦ ʧʦ-ʜʦʙʨʦ ʨʘʟʙʠʨʘʥʝ ʠ ʦʙʩʲʞʜʘʥʝ ʥʘ ʪʨʘʥʩʬʦʨʤʠʨʘʱʘʪʘ ʚʨʲʟʢʘ 

ʤʝʞʜʫ ʥʘʫʢʘʪʘ, ʠʥʦʚʘʮʠʠʪʝ ʠ ʦʙʝɦʩʪʚʦʪʦñ, ʢʘʢʪʦ ʝ ʥʘʧʠʩʘʥʦ ʚ ʢʨʘʪʢʦʪʦ ʧʨʝʜʩʪʘʚ̫ ʥʝ 

ʥʘ ʪʦʟʠ ʜʦʢʣʘʜ, ʥʘʧʨʘʚʝʥʦ ʚ ʥʝʛʦʚʦʪʦ ʥʘʯʘʣʦ ʦʪ Carlos Moedas ʝʚʨʦʧʝʡʩʢʠʷʪ 

ʢʦʤʠʩʘʨ ʧʦ ʥʘʧʨʘʚʣʝʥʠʝ Ăʀʟʩʣʝʜʚʘʥʠʷ, ʥʘʫʢʘ ʠ ʠʥʦʚʘʮʠʠñ. 

ʑʝ ʨʘʟʛʣʝʞʜʘʤʝ ʪʦʟʠ ʜʦʢʣʘʜ ʧʨʠ ʠʟʨʠʯʥʘʪʘ ʫʛʦʚʦʨʢʘ, ʯʝ ʥʘʩʦʢʠʪʝ, 

ʦʯʝʨʪʘʥʠ ʚ ʥʝʛʦ ʠʤʘʪ ʧʦ-ʩʢʦʨʦ ʧʨʝʧʦʨʲʯʠʪʝʣʝʥ ʭʘʨʘʢʪʝʨ, ʘ ʠʟʣʦʞʝʥʘʪʘ ʚʠʟʠʷ ʝ 

Ăʦʪʛʦʚʦʨʥʦʩʪ ʥʘ ʩʘʤʠʪʝ ʘʚʪʦʨʠ ʠ ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ ʦʪʨʘʟʷʚʘ ʚʠʞʜʘʥʠʷʪʘ ʥʘ 

ɽʂñ, ʢʘʢʪʦ ʝ ʥʘʧʠʩʘʥʦ ʠ ʥʘ ʩʘʤʘʪʘ ʟʘʛʣʘʚʥʘ ʩʪʨʘʥʠʮʘ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʘʚʪʦʨʠʪʝ ʩʘ 

ʥʘʧʨʘʚʠʣʠ ʦʧʠʪ ʜʘ ʧʨʝʜʩʪʘʚ̫ ʪ ʩʝʨʠʦʟʝʥ ʦʪʛʦʚʦʨ ʥʘ ʧʨʦʙʣʝʤʘ Ă ...ʢʘʢ ʙ̡ ʜʝʱʠʪʝ 

ʧʘʟʘʨʠ ʠ ʠʥʦʚʘʪʠʚʥʠ ʠʥʜʫʩʪʨʠʠ ʱʝ ʩʝ ʩʥʘʙʜʷʪ ʩ ʨʘʙʦʪʥʘ ʩʠʣʘñ. ɺʲʧʨʦʩ ʩ ʚʩʝ ʦʱʝ 

ʥʝʩ̫ʝʥ ʦʪʛʦʚʦʨ ʧʦ ʜʫʤʠʪʝ ʥʘ ʢʦʤʠʩʘʨʷ. 

ɼʦʢʣʘʜʲʪ ʝ ʘʜʨʝʩʠʨʘʥ ʛʣʘʚʥʦ ʢʲʤ ʜʲʨʞʘʚʥʠʪʝ ʦʨʛʘʥʠ, ʦʪʛʦʚʦʨʥʠ ʟʘ 

ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʧʦʣʠʪʠʢʠ ʥʘ ʩʪʨʘʥʠʪʝ ʯʣʝʥʢʠ ʥʘ ɽʉ, ʥʦ ʚ ʥʝʛʦ ʠʤʘ ʥʘʩʦʯʝʥʦʩʪ 

ʢʲʤ h ʠʨʦʢ ʦʙʝɦʩʪʚʝʥ ʜʝʙʘʪ ʧʦ ʢʦʤʧʣʝʢʩʥʠʪʝ ʧʨʦʙʣʝʤʠ, ʮʠʪʠʨʘʥʠ ʧʦ-ʛʦʨʝ, ʯʘʩʪ ʦʪ 

ʢʦʠʪʦ ʝ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ, ʥʦ ʨʘʟʛʣʝʞʜʘʥʦ ʥʝ ʩʘʤʦʮʝʣʥʦ, ʘ ʢʘʪʦ 

ʢʣʁʯʦʚ ʝʣʝʤʝʥʪ ʚ ʙ̡ ʜʝʦɦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʫʩʪʦʡʯʠʚʠ ʠ ʢʦʥʢʫʨʝʥʪʥʦ ʩʧʦʩʦʙʥʠ 

ʠʥʜʫʩʪʨʠʠ ʠ ʦʙʝɦʩʪʚʘ. ʆʙʝɦʩʪʚʝʥʠʷʪ ʜʝʙʘʪ ʧʦʢʘʟʚʘ, ʯʝ ʪʦʚʘ ʥʝ ʤʦʞʝ ʜʘ ʙ̡ ʜʝ 

ʨʝʘʣʠʟʠʨʘʥʦ ʙʝʟ ʩʘʤʘʪʘ ʠʥʜʫʩʪʨʠʷ ʜʘ ʜʘʜʝ ʩʚʦ̫ ʧʨʠʥʦʩ ʠ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ʢʲʤ 

ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ. ɺ ʜʦʢʣʘʜʘ ʩʘ ʜʘʜʝʥʠ ʥʘʩʦʢʠ ʥʝ ʩʘʤʦ ʟʘ ʪʦʚʘ ʢʘʢ 

ʠʥʜʫʩʪʨʠʪ̫ʘ ʤʦʞʝ ʜʘ ʙ̡ ʜʝ ʘʢʪʠʚʝʥ ʧʘʨʪʥʴʦʨ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʧʨʦʮʝʩʠ, ʥʦ ʝ 
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ʠʟʣʦʞʝʥʘ ʠ ʝʜʥʘ ʩʚ̡̡ ʨʰʝʥʦ ʥʦʚʘ ʨʘʤʢʘ ʟʘ ʚʩʠʯʢʠ ʧʦʜʭʦʜʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 

ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ: ʬʦʨʤʘʣʥʦ, ʥʝʬʦʨʤʘʣʥʦ ʠ ʠʥʬʦʨʤʘʣʥʦ. ɽʜʥʘ ʦʪ ʥʘʡ-ʭʫʙʘʚʠʪʝ 

ʩʪʨʘʥʠ ʥʘ ʦʙʝɦʩʪʚʝʥʠʷ ʜʝʙʘʪ ʝ, ʯʝ ʜʘʚʘ ʦʪʛʦʚʦʨ ʥʘ ʚ̡ ʧʨʦʩʠ ʢʘʪʦ Ăʢʦʝ ʝ ʚʘʞʥʦ ʠ ʢʦʝ 

ʥʝñ, Ăʢʦʝ ʨʘʙʦʪʠ ʠ ʢʦʝ ʥʝñ. ʇʦ ʜʫʤʠʪʝ ʥʘ Carlos Moedas ʝ ʪʨʫʜʥʦ ʜʘ ʩʝ ʚ̡ ʨʥʝʤ ʥʘʟʘʜ 

ʩʣʝʜ ʩʪʘʨʪʘ ʥʘ Horizon 2020 ʠ ʠʟʚʦʜʠʪʝ ʦʪ ʦʙʝɦʩʪʚʝʥʠʷ ʜʝʙʘʪ, ʢʦʠʪʦ ʛʣʘʩʷʪ: 

Ăʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʪʨʷʙʚʘ ʜʘ ʟʘʧʦʯʚʘ ʦʪ ʨʘʥʥʘ ʚ̡ ʟʨʘʩʪñ, ʘ Ăʟʘ ʜʘ ʙ̡ ʜʘʪ 

ʤʦʪʠʚʠʨʘʥʠ ʤʣʘʜʠʪʝ ʭʦʨʘ ʜʘ ʠʟʙʠʨʘʪ ʢʘʨʠʝʨʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ, 

ʪʝʭʥʦʣʦʛʠʠʪʝ, ʠʥʞʝʥʝʨʩʪʚʦʪʦ ʠ ʤʘʪʝʤʘʪʠʢʘʪʘ, ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʘʟʘʨʠ ʪʨʷʙʚʘ 

ʜʘ ʩʝ ʜʦʙʣʠʞʘʪ ʜʦ ʢʣʘʩʥʘʪʘ ʩʪʘʷñ [1, p.5]. 

 
ʆʩʥʦʚʥʠ ʮʝʣʠ ʠ ʧʨʝʧʦʨʲʢʠ 

ɺ ʜʦʢʣʘʜʘ ʩʘ ʥʘʙʝʣʷʟʘʥʠ 6 ʦʩʥʦʚʥʠ ʮʝʣʠ ʠ ʧʨʝʧʦʨʲʢʠ ʢʲʤ ʚʩʢ̫ʘ ʝʜʥʘ ʦʪ 

ʪ̫ ʭ, ʢʦʠʪʦ ʚ ʢʦʤʙʠʥʘʮʠʷ ʪʨʷʙʚʘ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʩʠʩʪʝʤʥʠ ʧʨʦʤʝʥʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ: 

(1) ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʙ̡ ʜʝ ʩʲʝɦʩʪʚʝʥ 

ʢʦʤʧʦʥʝʥʪ ʦʪ ʝʜʠʥ ʫʯʝʙʝʥ ʢʦʥʪʠʥʫʫʤ (learning continuum) ʟʘ ʚʩʠʯʢʠ ï ʦʪ 

ʧʨʝʜʫʯʠʣʠʱʥʘ ʚ̡ ʟʨʘʩʪ ʜʦ ʘʢʪʠʚʥʦ ʘʥʛʘʞʠʨʘʥʝ ʚ ʦʙʝɦʩʪʚʦʪʦ, ʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ 

ʧʦʣʠʪʠʢʠ ʠ ʩʠʩʪʝʤʠ ʩʘ ʪʝʟʠ, ʢʦʠʪʦ ʩʣʝʜʚʘ ʜʘ: 

Å ʦʩʠʛʫʨʷʪ ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ ʜʘ ʙ̡ ʜʘʪ ʪʦʟʠ ʩʲʝɦʩʪʚʝʥ ʢʦʤʧʦʥʝʥʪ ʦʪ 

ʟʘʜʲʣʞʠʪʝʣʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʚʩʠʯʢʠ ʫʯʝʥʠʮʠ; 

Å ʧʦʜʢʨʝʧʷʪ ʫʯʠʣʠʱʘʪʘ, ʫʯʠʪʝʣʠʪʝ, ʦʙʫʯʠʪʝʣʠʪʝ ʥʘ ʫʯʠʪʝʣʠ ʠ ʫʯʝʥʠʮʠʪʝ ʦʪ 

ʚʩʠʯʢʠ ʚ̡ ʟʨʘʩʪʠ ʜʘ ʧʨʠʜʦʙʠʷʪ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʦʜʭʦʜ ʢʲʤ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 

ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ; 

Å ʥʘʤʝʨʷʪ ʨʝʰʝʥʠʝ ʟʘ ʧʨʝʦʜʦʣʚ̫ʘʥʝ ʥʘ ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ, ʧʦʣʦʚʠʪʝ 

ʠ ʢʫʣʪʫʨʥʠʪʝ ʥʝʨʘʚʝʥʩʪʚʘ, ʟʘ ʜʘ ʩʝ ʨʘʟʰʠʨʷʪ ʜʦʩʪʲʧʘ ʠ ʚ̡ʟʤʦʞʥʦʩʪʠʪʝ ʥʘ 

ʚʩʝʢʠ ʚ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʚʠʩʦʢʠ ʨʝʟʫʣʪʘʪʠ ʚ ʫʯʝʥʝʪʦ; 

Å ʩʟ̡ʜʘʜʘʪ ʤʝʭʘʥʠʟʤʠ ʟʘ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʦʪʦ ʤʠʩʣʝʥʝ ʠ 

ʩʘʤʦʩʪʦ̫ ʪʝʣʥʦʩʪ. 

(2) ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʬʦʢʫʩʠʨʘ ʚ̡ ʨʭʫ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠʪʝ ʩ ʘʢʮʝʥʪʠʨʘʥʝ ʚ̡ ʨʭʫ ʫʯʝʥʝʪʦ ʯʨʝʟ ʥʘʫʢʘ ʠ ʧʨʝʭʦʜ ʦʪ STEM1 ʢʲʤ 

STEAM2 ʯʨʝʟ ʩʚ̡ʨʟʚʘʥʝ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ ʩ ʜʨʫʛʠʪʝ ʧʨʝʜʤʝʪʠ ʠ ʜʠʩʮʠʧʣʠʥʠ. 

ɼʘʜʝʥʠ ʩʘ ʩʣʝʜʥʠʪʝ ʧʨʝʧʦʨʲʢʠ (ʥʘʢʨʘʪʢʦ): 

Å ʇʦ-ʛʦʣʷʤʦ ʚʥʠʤʘʥʠʝ ʪʨʷʙʚʘ ʜʘ ʙ̡ ʜʝ ʦʪʜʘʜʝʥʦ ʥʘ ʚʩʠʯʢʠ ʜʠʩʮʠʧʣʠʥʠ ʠ ʢʘʢ 

ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʠʪʝ ʚʨʲʟʢʠ (ʚ ʪʦʚʘ ʦʪʥʦʝhʥʠʝ STEAM ʟʘʤʝʥʷ STEM) 

ʜʦʧʨʠʥʘʩʷʪ ʢʲʤ ʥʘʰʝʪʦ ʨʘʟʙʠʨʘʥʝ ʠ ʧʦʟʥʘʚʘʥʝ ʥʘ ʥʘʫʯʥʠʪʝ ʧʨʠʥʮʠʧʠ ʠ 

ʨʘʟʨʝʰʘʚʘʥʝʪʦ ʥʘ ʦʙʱʝʩʪʚʝʥʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ; 

Å ʆʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʥʘ ʚʩʠʯʢʠ ʥʠʚʘ ʩʣʝʜʚʘ ʜʘ ʣʘʥʩʠʨʘʪ 

ʨʘʟʙʠʨʘʥʝʪʦ ʟʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʢʘʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ 

ʥʘ ʢʣʁʯʦʚʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʫʣʝʩʥʚ̫ʘʱʦ ʧʨʝʭʦʜʘ ʦʪ ʦʙʫʯʝʥʠʝ ʢʲʤ ʨʘʙʦʪʥʘ 

ʟʘʝʪʦʩʪ (ɽ2ɽ3), ʯʨʝʟ: 

- ʫʯʝʥʝ ʟʘ ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ ʯʨʝʟ ʜʨʫʛʠ ʜʠʩʮʠʧʣʠʥʠ ʠ ʦʙʨʘʪʥʦ; 

- ʟʘʩʠʣʚʘʥʝ   ʥʘ   ʚʨʲʟʢʠʪʝ   ʠ   ʩʠʥʝʨʛʠʷʪʘ   ʤʝʞʜʫ   ʧʨʠʨʦʜʥʠʪʝ   ʥʘʫʢʠ, 

ʪʚʦʨʯʝʩʪʚʦʪʦ, ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦʪʦ ʠ  ʠʥʦʚʘʮʠʠʪʝ. 

(3) ʂʘʯʝʩʪʚʦʪʦ  ʥʘ  ʧʨʝʧʦʜʘʚʘʥʝ,  ʦʪ  ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ   ʧʦʜʛʦʪʦʚʢʘ  ʠ 



 

  

 

 

 

ʩʪʘʞʘʥʪʩʢʘʪʘ ʧʨʘʢʪʠʢʘ ʥʘ ʙ̡ ʜʝʱʠʪʝ ʫʯʠʪʝʣʠʪʝ ʜʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ ʩʣʝʜ 

ʥʘʟʥʘʯʘʚʘʥʝ ʥʘ ʨʘʙʦʪʘ ʪʨʷʙʚʘ ʜʘ ʙ̡ ʜʝ ʧʦʜʢʨʝʧʷʥʦ ʚ ʧʦʩʦʢʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʜʲʣʙʦʯʠʥʘʪʘ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ɿʘ ʪʘʟʠ ʮʝʣ ʩʣʝʜʚʘ: 

Å ʜʘ ʩʝ ʧʨʝʜʧʨʠʝʤʘʪ ʧʦʩʪʦ̫ ʥʥʠ ʜʝʡʩʪʚʠʷ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʪʘ ʥʘ 

ʫʯʠʪʝʣʠʪʝ ʠ ʟʥʘʥʠʷʪʘ ʠʤ ʚ ʩʲʦʪʚʝʪʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ; 

Å ʜʘ ʩʝ ʧʨʠʚʣʠʯʘʪ ʧʦ-ʚʠʩʦʢʦ ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʠ ʤʦʪʠʚʠʨʘʥʠ ʭʦʨʘ ʢʲʤ 

ʫʯʠʪʝʣʩʢʘʪʘ ʧʨʦʬʝʩʠʷ, ʢʘʢʪʦ ʠ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʩʪʘʪʫʩʘ ʠ ʧʨʝʩʪʠʞʘ ʥʘ 

ʧʨʦʬʝʩʠʪ̫ʘ; 

Å ʜʘ ʩʝ ʧʦʣʦʞʘʪ ʫʩʠʣʠʷ ʟʘ ʚʥʝʜʨʚ̫ʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʫʯʠʪʝʣʠʪʝ, ʚ 

ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ, ʚ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʠ ʫʯʝʥʝʪʦ ʠ ʚ 

ʦʮʝʥʷʚʘʥʝʪʦ ʟʘ ʫʯʝʥʝʪʦ (AFL4); 

Å ʧʦʩʪʦ̫ ʥʥʦʪʦ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʨʘʟʚʠʪʠʝ ʜʘ ʩʪʘʥʝ ʠʟʠʩʢʚʘʥʝ ʠ ʧʨʘʚʦ ʥʘ 

ʚʩʠʯʢʠ ʫʯʠʪʝʣʠ ʧʦ ʚʨʝʤʝ ʥʘ ʮʷʣʘʪʘ ʠʤ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʢʘʨʠʝʨʘ. 

(4) ʉʪ̡ʨʫʜʥʠʯʝʩʪʚʦʪʦ ʤʝʞʜʫ ʘʥʛʘʞʠʨʘʥʠʪʝ ʩ ʬʦʨʤʘʣʥʦ, ʥʝʬʦʨʤʘʣʥʦ ʠ 

ʠʥʬʦʨʤʘʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʜʲʨʞʘʚʥʠ ʠʥʩʪʠʪʫʮʠʠ, ʯʘʩʪʥʠ ʧʨʝʜʧʨʠʝʤʘʯʠ ʠ 

ʦʙʝɦʩʪʚʦʪʦ ʢʘʪʦ ʮʷʣʦ, ʩʣʝʜʚʘ ʜʘ ʙ̡ ʜʝ ʧʦʜʧʦʤʦʛʥʘʪʦ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ 

ʨʝʣʝʚʘʥʪʥʦ ʠ ʩʤʠʩʣʝʥʦ ʘʥʛʘʞʠʨʘʥʝ ʩ ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ ʟʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʙʨʦ̫ ʥʘ 

ʭʦʨʘʪʘ, ʠʟʙʨʘʣʠ ʜʘ ʠʟʫʯʘʚʘʪ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ, ʢʘʢʪʦ ʠ ʙʨʦ̫ ʥʘ ʭʦʨʘʪʘ, ʠʟʙʨʘʣʠ 

ʥʘʫʯʥʘʪʘʢʘʨʠʝʨʘʩʮʝʣʧʦʚʠʰʘʚʘʥʝʥʘʨʘʙʦʪʥʘʪʘʟʘʝʪʦʩʪʠʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʦʩʪʪʘ. 

ɺ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ: 

Å ʫʯʠʣʠʱʘʪʘ ʪʨʷʙʚʘ ʜʘ ʧʨʠʜʦʙʠʷʪ Ăʧʦ-ʦʪʚʦʨʝʥñ ʭʘʨʘʢʪʝʨ; ʩʝʤʝʡʩʪʚʘʪʘ ʩʝ 

ʦʢʫʨʘʞʘʚʘʪ ʜʘ ʩʪʘʥʘʪ ʨʝʘʣʥʠ ʧʘʨʪʥʴʦʨʠ ʚ ʫʯʠʣʠʱʥʠʷ ʞʠʚʦʪ ʠ ʜʝʡʥʦʩʪʠ; 

ʯʘʩʪʥʦʪʦ ʧʨʝʜʧʨʠʝʤʘʯʝʩʪʚʦ, ʛʨʘʞʜʘʥʠʪʝ ʠ ʦʙʝɦʩʪʚʦʪʦ ʩʝ ʧʨʠʢʘʥʚʘʪ ʢʲʤ 

ʧʦ-ʘʢʪʠʚʥʦ ʫʯʘʩʪʠʝ ʚ ʜʦʙʣʠʞʘʚʘʥʝʪʦ ʥʘ ʨʝʘʣʥʠ ʩʲʚʨʝʤʝʥʥʠ ʧʨʦʝʢʪʠ ʜʦ 

ʫʯʠʣʠʱʘʪʘ; 

Å ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʩʠʣʠ ʧʘʨʪʥʴʦʨʩʪʚʦʪʦ ʤʝʞʜʫ ʚʩʠʯʢʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ ʠ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʥʘʫʢʘʪʘ ʚ ʧʨʘʢʪʠʢʘʪʘ 

ʩʪʨʘʥʠ (ʫʯʠʪʝʣʠ, ʫʯʝʥʠʮʠ/ ʩʪʫʜʝʥʪʠ, ʠʟʩʣʝʜʦʚʘʪʝʣʠ, ʯʘʩʪʥʠ ʧʨʝʜʧʨʠʝʤʘʯʠ 

ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʛʠʣʜʠʠ); 

Å ʜʘ ʩʝ ʧʦʜʧʦʤʘʛʘʪ ʚʩʠʯʢʠ ʧʘʨʪʥʴʦʨʠ, ʢʦʠʪʦ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʪ, ʩʧʦʜʝʣʷʪ ʠ 

ʧʨʠʣʘʛʘʪ ʜʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʥʘʫʢʘʪʘ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ, ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʩʪʘʚʘ 

ʜʫʤʘ ʟʘ ʩʪʘʨʪʠʨʘʱʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʤʘʣʢʠ ʠʣʠ ʩʨʝʜʥʠ ʧʦ ʛʦʣʝʤʠʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʛʦʣʝʤʠ ʢʦʨʧʦʨʘʮʠʠ. 

(5) ɼʘ ʩʝ ʦʪʜʘʚʘ ʧʦ-ʛʦʣʷʤʦ ʚʥʠʤʘʥʠʝ ʥʘ ʦʪʛʦʚʦʨʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʠ 

ʠʥʦʚʘʮʠʠ (RRI5) ʠ ʜʘ ʩʝ ʧʦʜʧʦʤʦʛʥʝ ʦʙʝɦʩʪʚʝʥʦʪʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʥʘʫʯʥʠʪʝ 

ʦʪʢʨʠʪʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʪʘ ʜʘ ʩʝ ʜʠʩʢʫʪʠʨʘʪ ʧʦʣʟʠʪʝ ʠ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʪʝʟʠ ʦʪʢʨʠʪʠʷ. 

ɺ ʪʘʟʠ ʥʘʩʦʢʘ: 

Å ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʟʘʩʠʣʠ ʚʨʲʟʢʘʪʘ ʩ ʤʝʜʠʠʪʝ ʟʘ ʧʦ-ʝʬʝʢʪʠʚʥʦ ʧʫʙʣʠʯʥʦ 

ʦʙʩʲʞʜʘʥʝ; 

Å ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʦʪ ʚʩʠʯʢʠ ʩʪʝʧʝʥʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ 

ʪʨʷʙʚʘ ʜʘ ʠʤʘʪ ʦʪʛʦʚʦʨʥʦʩʪʪʘ ʜʘ ʚʢʣʁʯʚʘʪ ʩʦʮʠʘʣʥʠʪʝ, ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʠ 

ʝʪʠʯʥʠʪʝ ʧʨʠʥʮʠʧʠ ʚ ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʘʪʘ ʩʠ ʜʝʡʥʦʩʪ; 

Å ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ  ʚ  ʦʙʣʘʩʪʪʘ  ʥʘ  ʦʙʫʯʝʥʠʝʪʦ  ʧʦ  ʧʨʠʨʦʜʥʠ  ʥʘʫʢʠ,  ʢʦʠʪʦ 



 

  

 

 

 

ʧʦʣʫʯʘʚʘʪ ʜʲʨʞʘʚʥʦ ʬʠʥʘʥʩʠʨʘʥʝ ʟʘ ʩʚʦʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʜʘ ʥʦʩʷʪ ʦʪʛʦʚʦʨʥʦʩʪʪʘ 

ʟʘ ʩʧʦʜʝʣʷʥʝ, ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʢʦʤʫʥʠʢʠʨʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʚʦʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ ʢʘʢʪʦ ʩʨʝʜ ʰʠʨʦʢʘʪʘ ʧʫʙʣʠʢʘ, ʪʘʢʘ ʠ ʩʨʝʜ ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ 

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʦʙʱʥʦʩʪ. 

(6) ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʧʦʩʪʘʚʠ ʘʢʮʝʥʪ ʚ̡ ʨʭʫ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʠʥʦʚʘʮʠʠ ʠ 

ʩʪʨʘʪʝʛʠʠ ʟʘ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʥʘ ʤʝʩʪʥʦ, ʨʝʛʠʦʥʘʣʥʦ, ʝʚʨʦʧʝʡʩʢʦ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦ ʥʠʚʦ, ʚʟʠʤʘʡʢʠ ʧʦ ʚʥʠʤʘʥʠʝ ʦʙʝɦʩʪʚʝʥʠʪʝ ʥʫʞʜʠ ʠ ʛʣʦʙʘʣʥʦʪʦ 

ʨʘʟʚʠʪʠʝ. 

 
ɿʘʢʣʁʯʝʥʠʝ 

ʊʝʟʠ ʝhʩʪ ʮʝʣʠ [1, ʩ.8-11] ʠ ʧʨʝʧʦʨʲʢʠʪʝ ʟʘ ʪ̫ ʭʥʦʪʦ ʧʦʩʪʠʛʘʥʝ (ʦʧʠʩʘʥʠ 

ʪʫʢ ʩʚ̡ʩʝʤ ʥʘʢʨʘʪʢʦ) ʩʘ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʝʜʥʘ ʘʤʙʠʮʠʦʟʥʘ ʧʨʦʛʨʘʤʘ, ʢʦ̫ʪʦ ʧʦʩʪʘʚ̫ ʚ 

ʮʝʥʪʲʨʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʠ ʛʦ ʨʘʟʛʣʝʞʜʘ ʦʪ ʥʘʡ-ʨʘʟʣʠʯʥʠ 

ʧʝʨʩʧʝʢʪʠʚʠ. ʊʨʫʜʥʦ ʝ ʜʘ ʩʝ ʧʨʝʜʚʠʜʠ ʢʦʣʢʦ ʫʩʧʝʰʥʘ ʱʝ ʙ̡ ʜʝ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ 

ʞʝʣʘʥʠʪʝ ʧʨʦʤʝʥʠ, ʥʦ ʝʜʥʦ ʝ ʩʠʛʫʨʥʦ ï ʪʘʢʠʚʘ ʩʘ ʥʝʦʙʭʦʜʠʤʠ, ʘ ʜʘʣʠ ʧʦʩʦʢʘʪʘ ʝ 

ʧʨʘʚʠʣʥʘ ɦ ʝ ʩʪʘʥʝ ̫ ʩʥʦ ʚ ʙ̡ ʜʝʱʝ. ʇʨʝʜʚʠʜ ʢʦʤʧʣʝʢʩʥʠʷʪ ʭʘʨʘʢʪʝʨ ʥʘ ʥʘʙʝʣʷʟʘʥʠʪʝ 

ʤʝʨʢʠ, ʢʦʠʪʦ ʱʝ ʟʘʩʝʛʥʘʪ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʚ ʩʪʨʘʥʠʪʝ ʦʪ ɽʉ, ʤʦʞʝʤ 

ʩʘʤʦ ʜʘ ʩʝ ʥʘʜʷʚʘʤʝ, ʯʝ ʚ ɹʲʣʛʘʨʠʷ ʱʝ ʩʝ ʨʘʟʚʠʷʪ ʥʫʞʥʠʪʝ ʙʣʘʛʦʧʨʠʷʪʥʠ ʫʩʣʦʚʠʷ, 

ʪʘʢʘ ʯʝ ʪ̫  ʜʘ ʥʝ ʠʟʦʩʪʘʚʘ ʦʪ ʪʝʟʠ ʧʨʦʮʝʩʠ. 

 
ɹʠʙʣʠʦʛʨʘʬʠʷ: 
[1]   Hazelkorn, E., Ryan, C., Beernaert, Y., Constantinou, C. P., Deca, L., Grangeat, M., 

& Welzel-Breuer, M. (2015). Science education for responsible citizenship. Report 

to the European Commission of the Expert Group on Science Education. 

 
ʉʧʠʩʲʢ ʥʘ ʩʲʢʨʘʱʝʥʠʷʪʘ: 

1. STEM ï Science, Technology, Engeneering and Mathematics 

2. STEAM ï Science, Technology, Engeneering, Arts/ All  other disciplines and Math- 

ematics 

3. E2E ï Education to Employment 

4. AFL ï Assessment for learning 

5. RRI ï Responsible Research and Innovation 



 

  

 

 

 

ʆɹʋʏɽʅʀɽʊʆ ʇʆ ʌʀɿʀʂɸʊɸ ɺ ʀʅɾɽʅɽʈʅʆ- 
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ɺ ʥʘʩʪʦ̫ ʘɦʪʘ ʨʘʙʦʪʘ ʝ ʨʘʟʛʣʝʜʘʥʦ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʚ ʜʚʘ ʪʠʧʘ 

ʫʥʠʚʝʨʩʠʪʝʪʠ ʥʘ ʛʨ. ʇʣʦʚʜʠʚ ï ʢʣʘʩʠʯʝʩʢʠ ʠ ʧʦ ʭʨʘʥʠʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ. ʀʟʧʦʣʟʚʘʥ 

ʝ ʜʲʣʛʦʛʦʜʠʰʥʠʷʪ ʦʧʠʪ ʥʘ ʚʠʩʦʢʦ ʢʚʘʣʠʬʠʮʠʨʘʥʠʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʚʦʜʝʱʠ 

ʢʫʨʩʦʚʝʪʝ ʧʦ ʌʠʟʠʢʘ ʠ ʇʨʠʣʦʞʥʘ ʬʠʟʠʢʘ ʚ ʜʚʘʪʘ ʫʥʠʚʝʨʩʠʪʝʪʘ ï ʇʣʦʚʜʠʚʩʢʠ 

ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ ʠ ʋʥʠʚʝʨʩʠʪʝʪ ʧʦ ʭʨʘʥʠʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ. 

ɸʥʘʣʠʟʠʨʘʥʠ ʩʘ ʩʝʛʘ ʜʝʡʩʪʚʘʱʠʪʝ ʫʯʝʙʥʠ ʧʣʘʥʦʚʝ ʠ ʧʨʦʛʨʘʤʠ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ 

ʆʂʉ ʙʘʢʘʣʘʚ̡ ʨ ʧʦ ʩʧʝʮʠʘʣʥʦʩʪ Ăʀʥʞʝʥʝʨʥʘ ʬʠʟʠʢʘñ ʚ̡ ʚ ʌʠʟʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʥʠʷ 

ʬʘʢʫʣʪʝʪ ʥʘ ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʧʦ ʩʧʝʮʠʘʣʥʦʩʪʠʪʝ ï Ăʊʝʭʥʦʣʦʛʠʷ ʥʘ 

ʚʠʥʦʪʦ ʠ ʧʠʚʦʪʦñ, Ăʊʝʭʥʦʣʦʛʠʷ ʠ ʢʘʯʝʩʪʚʦ ʥʘ ʭʨʘʥʠñ, Ăʊʝʭʥʦʣʦʛʠʷ ʠ ʜʠʟʘʡʥ ʥʘ 

ʭʨʘʥʠ ʠ ʘʨʦʤʘʪʥʦ-ʚʢʫʩʦʚʠ ʧʨʦʜʫʢʪʠñ, Ăɸʥʘʣʠʟ, ʢʦʥʪʨʦʣ ʠ ʝʢʦʣʦʛʠʷ ʥʘ ʭʨʘʥʠʪʝñ ʠ 

Ăɹʠʦʪʝʭʥʦʣʦʛʠʠñ ʚ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʭʨʘʥʠʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ï ʇʣʦʚʜʠʚ. 

ʆʙʫʯʝʥʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʆʂʉ ʙʘʢʘʣʘʚ̡ ʨ ʧʦ ʩʧʝʮʠʘʣʥʦʩʪ Ăʀʥʞʝʥʝʨʥʘ 

ʬʠʟʠʢʘñ ʚ̡ ʚ ʌʠʟʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʥ ʬʘʢʫʣʪʝʪ ʥʘ ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦ- 

ʜʲʣʞʘʚʘ ʦʩʝʤ ʩʝʤʝʩʪʲʨʘ ʠ ʝ ʨʘʟʜʝʣʝʥʦ ʥʘ ʜʚʝ ʯʘʩʪʠ. ʇʨʝʟ ʧʲʨʚʠʪʝ ʜʚʝ ʛʦʜʠʥʠ ʥʘ 

ʩʣʝʜʚʘʥʝʪʦ ʩʪʫʜʝʥʪʠʪʝ ʠʟʫʯʘʚʘʪ ʯʝʪʠʨʠ ʦʩʥʦʚʥʠ ʢʫʨʩʘ ʧʦ ʆʙʱʘ ʬʠʟʠʢʘ, ʢʦʠʪʦ 

ʬʦʨʤʠʨʘʪ ʙʘʟʠʩʥʦʪʦ ʦʙʫʯʝʥʠʝ. ɺʩʝʢʠ ʦʪ ʢʫʨʩʦʚʝʪʝ ʚʢʣʁʯʚʘ ʣʝʢʮʠʠ, ʩʝʤʠʥʘʨʥʠ 

ʫʧʨʘʞʥʝʥʠʷ ʠ ʣʘʙʦʨʘʪʦʨʥʠ ʫʧʨʘʞʥʝʥʠʷ, ʢʘʪʦ ʭʦʨʘʨʠʫʤʠʪʝ ʩʝ ʨʘʟʣʠʯʘʚʘʪ. ʂʫʨʩʲʪ 

ʧʦ ʄʝʭʘʥʠʢʘ ʝ ʩ ʭʦʨʘʨʠʫʤ 45/30/30, ʧʦ ʄʦʣʝʢʫʣʥʘ ʬʠʟʠʢʘ ʠ ʪʝʨʤʦʜʠʥʘʤʠʢʘ ï 

30/30/30, ʧʦ ɽʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʤʘʛʥʝʪʠʟ̡ ʤ ï 45/30/30 ʠ ʧʦ ʆʧʪʠʢʘ ï 45/30/30. 

ʆʙʫʯʝʥʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʆʂʉ ʙʘʢʘʣʘʚ̡ ʨ ʧʦ ʩʧʝʮʠʘʣʥʦʩʪʠʪʝ ʚ 

ʊʝʭʥʦʣʦʛʠʯʝʥ ʬʘʢʫʣʪʝʪ ʢʲʤ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʭʨʘʥʠʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ï ʇʣʦʚʜʠʚ ʝ 

ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʦʩʝʤ ʩʝʤʝʩʪʲʨʘ. ɿʘʜʲʣʞʠʪʝʣʝʥ ʬʫʥʜʘʤʝʥʪʘʣʝʥ ʢʫʨʩ ʦʪ 

ʙʘʢʘʣʘʚ̡ ʨʩʢʘʪʘ ʠʤ ʧʨʦʛʨʘʤʘ ʝ ʢʫʨʩʲʪ ʧʦ ʇʨʠʣʦʞʥʘ ʬʠʟʠʢʘ, ʢʦʡʪʦ ʠʟʫʯʘʚʘʪ ʧʨʝʟ 

ʧʲʨʚʠ ʩʝʤʝʩʪʲʨ. ʊʦʡ ʚʢʣʁʯʚʘ ʥʢ̫ʦʣʢʦ ʦʩʥʦʚʥʠ ʜʷʣʘ ï ʤʝʭʘʥʠʢʘ, ʤʦʣʝʢʫʣʥʘ ʬʠʟʠʢʘ 

ʠ ʪʝʨʤʦʜʠʥʘʤʠʢʘ, ʝʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʤʘʛʥʝʪʠʟ̡ ʤ, ʦʧʪʠʢʘ ï ʛʝʦʤʝʪʨʠʯʥʘ, ʢʚʘʥʪʦʚʘ ʠ 

ʥʝʣʠʥʝʡʥʘ ʦʧʪʠʢʘ, ʢʦʠʪʦ ʬʦʨʤʠʨʘʪ ʙʘʟʠʩʥʦʪʦ ʦʙʫʯʝʥʠʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʦʜ ʬʦʨʤʘʪʘ 

ʥʘ ʣʝʢʮʠʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʫʧʨʘʞʥʝʥʠʷ ʩ ʭʦʨʘʨʠʫʤ 30/0/30. 

ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʚ ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ 

ʏʝʪʠʨʠʪʝ ʢʫʨʩʘ ʧʦ ʆʙʱʘ ʬʠʟʠʢʘ, ʢʦʠʪʦ ʩʝ ʧʨʝʜʣʘʛʘʪ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʚ 

ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʣʝʢʮʠʠ, ʩʝʤʠʥʘʨʥʠ ʫʧʨʘʞʥʝʥʠʷ ʠ 

ʣʘʙʦʨʘʪʦʨʥʠ ʫʧʨʘʞʥʝʥʠʷ. ʇʨʝʜʚʠʞʜʘ ʩʝ ʠ ʠʟʚ̡ ʥʘʫʜʠʪʦʨʥʘ ʟʘʝʪʦʩʪ ʟʘ ʩʘʤʦʩʪʦ̫ ʪʝʣʥʘ 

ʧʦʜʛʦʪʦʚʢʘ. ʃʝʢʮʠʠʪʝ ʩʝ ʧʨʦʚʝʞʜʘʪ ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʤʫʣʪʠʤʝʜʠʡʥʦ ʧʨʝʜʩʪʘʚ̫ ʥʝ, 

ʢʦʝʪʦ ʧʦʟʚʦʣʚ̫ʘ ʩʪʫʜʝʥʪʠʪʝ ʜʘ ʧʦʣʫʯʘʚʘʪ ʥʘʛʣʝʜʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʨʘʟʛʣʝʞʜʘʥʠʷ 

ʪʝʦʨʝʪʠʯʝʥ ʤʘʪʝʨʠʘʣ ʠ ʩʝ ʧʨʘʚ̫ ʪ ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʘ ʦʩʥʦʚʥʠʪʝ ʬʠʟʠʯʥʠ ̫ ʚʣʝʥʠʷ. ʅʘ 
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ʩʝʤʠʥʘʨʥʠʪʝ ʫʧʨʘʞʥʝʥʠʷ ʩʪʫʜʝʥʪʠʪʝ ʟʘʪʚ̡ ʨʞʜʘʚʘʪ ʧʨʠʜʦʙʠʪʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ 

ʣʝʢʮʠʠʪʝ ʪʝʦʨʝʪʠʯʥʠ ʟʥʘʥʠʷ, ʘ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʠʪʝ ʫʧʨʘʞʥʝʥʠʷ ʧʨʠʜʦʙʠʚʘʪ 

ʥʫʞʥʠʪʝ ʧʨʘʢʪʠʯʝʩʢʠ ʫʤʝʥʠʷ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʠʟʩʣʝʜʚʘʥʝ ʠ ʟʘ 

ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ. ʃʘʙʦʨʘʪʦʨʥʠʪʝ ʫʧʨʘʞʥʝʥʠʷ ʩʘ ʨʘʟʜʝʣʝʥʠ 

ʥʘ ʜʚʘ ʮʠʢʲʣʘ ʠ ʩʣʝʜ ʚʩʝʢʠ ʮʠʢʲʣ ʩʝ ʧʨʦʚʝʞʜʘ ʝʜʥʦ ʟʘʥʷʪʠʝ ï ʢʦʣʦʢʚʠʫʤ. 

ʆʙʫʯʝʥʠʝʪʦ ʝ ʦʙʝʟʧʝʯʝʥʦ ʩ ʫʯʝʙʥʠʮʠ ʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʥʘ ʙ̡ ʣʛʘʨʩʢʠ ʝʟʠʢ [1ï7]. 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʯʘʩʦʚʝʪʝ ʧʦ ʬʠʟʠʢʘ ʧʦ ʜʠʩʮʠʧʣʠʥʠ ʝ ʜʘʜʝʥʦ ʥʘ 

ʬʠʛʫʨʘ 1. 

 
ʌʠʛ. 1. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʯʘʩʦʚʝʪʝ ʧʦ ʆʙʱʘ ʬʠʟʠʢʘ ʚ ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʂʫʨʩʲʪ ʧʦ ʄʝʭʘʥʠʢʘ ʧʨʝʜʩʪʘʚʣʚ̫ʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʠʟʣʦʞʝʥʠʝ ʥʘ 

ʦʩʥʦʚʥʠʪʝ ʬʠʟʠʯʥʠ ʧʦʥʷʪʠʷ, ʚʝʣʠʯʠʥʠ, ʟʘʢʦʥʠ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʬʘʢʪʠ ʥʘ 

ʢʣʘʩʠʯʝʩʢʘʪʘ ʤʝʭʘʥʠʢʘ ʥʘ ʠʜʝʘʣʥʠ ʠ ʨʝʘʣʥʠ ʪʝʣʘ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʠʟʫʯʘʚʘʥʠʷʪ ʚ 

ʧʲʨʚʠ ʢʫʨʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʘʧʘʨʘʪ. ɺ ʢʨʘʷ ʥʘ ʢʫʨʩʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʝʣʝʤʝʥʪʠ ʦʪ 

ʩʧʝʮʠʘʣʥʘʪʘ ʪʝʦʨʠʷ ʥʘ ʦʪʥʦʩʠʪʝʣʥʦʩʪʪʘ, ʟʘʧʦʟʥʘʚʘʥʝʪʦ ʩ ʢʦ̫ʪʦ ʧʦʟʚʦʣʚ̫ʘ ʜʘ ʙ̡ ʜʘʪ 

ʦʧʨʝʜʝʣʝʥʠ ʛʨʘʥʠʮʠʪʝ ʥʘ ʧʨʠʣʦʞʠʤʦʩʪ ʥʘ ʢʣʘʩʠʯʝʩʢʘʪʘ ʤʝʭʘʥʠʢʘ. ʈʘʟʛʣʝʞʜʘʪ ʩʝ 

ʤʦʜʫʣʠ ʧʨʝʜʠʤʥʦ ʦʪ ʜʠʥʘʤʠʢʘʪʘ, ʢʦʠʪʦ ʧʦʜʧʦʤʘʛʘʪ ʫʩʚʦ̫ʚʘʥʝʪʦ ʥʘ ʩʣʝʜʚʘʱʠʪʝ 

ʢʫʨʩʦʚʝ ʦʪ ʆʙʘɦʪʘ ʬʠʟʠʢʘ. ʇʨʝʜʚʠʜ ʩʧʝʮʠʬʠʢʠʪʝ ʥʘ ʩʧʝʮʠʘʣʥʦʩʪʪʘ, ʩʧʝʮʠʘʣʥʦ 

ʚʥʠʤʘʥʠʝ ʝ ʦʪʜʝʣʝʥʦ ʥʘ ʨʘʟʜʝʣʠʪʝ Ăʄʝʭʘʥʠʢʘ ʥʘ ʪʚ̡ʨʜʦ ʪ̫ ʣʦñ, Ăʊʨʝʧʪʝʥʠ ̫ʠ 

ʚ̡ ʣʥʠñ, Ăʄʝʭʘʥʠʢʘ ʥʘ ʬʣʫʠʜʠñ ʠ Ăɽʣʘʩʪʠʯʥʠ ʩʚʦʡʩʪʚʘ ʥʘ ʪʚ̡ʨʜʠʪʝ ʪʝʣʘñ. 

ʋʩʧʝʰʥʦ ʟʘʚ̡ ʨʰʠʣʠʪʝ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʪʘʟʠ ʜʠʩʮʠʧʣʠʥʘ ʱʝ ʟʥʘʷʪ: 

Å ʆʩʥʦʚʥʠ ʬʠʟʠʯʥʠ ʚʝʣʠʯʠʥʠ ʠ ʟʘʢʦʥʠ ʚ ʢʣʘʩʠʯʝʩʢʘʪʘ ʤʝʭʘʥʠʢʘ. 

Å ʀʩʪʦʨʠʯʝʩʢʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʤʝʭʘʥʠʢʘʪʘ. 

Å ɻʨʘʥʠʮʠ ʥʘ ʧʨʠʣʦʞʠʤʦʩʪ ʥʘ ʢʣʘʩʠʯʝʩʢʘʪʘ ʤʝʭʘʥʠʢʘ. 

ʂʫʨʩʲʪ ʧʦ ʄʦʣʝʢʫʣʥʘ ʬʠʟʠʢʘ ʠ ʪʝʨʤʦʜʠʥʘʤʠʢʘ ʧʨʝʜʩʪʘʚʣʚ̫ʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʲʚʨʝʤʝʥʥʦ ʠʟʣʦʞʝʥʠʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʦʥʷʪʠʷ, ʚʝʣʠʯʠʥʠ, ʟʘʢʦʥʠ ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʬʘʢʪʠ ʥʘ ʤʦʣʝʢʫʣʥʘʪʘ ʬʠʟʠʢʘ ʠ ʢʣʘʩʠʯʝʩʢʘʪʘ ʪʝʨʤʦʜʠʥʘʤʠʢʘ, 

ʧʨʠ ʢʦʝʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʠʟʫʯʘʚʘʥʠʷ ʚ ʧʲʨʚʠ ʢʫʨʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʘʧʘʨʘʪ. ʉ ʧʦʤʦʪɦʘ 

ʥʘ ʜʚʘʪʘ ʚʟʘʠʤʥʦ ʜʦʧʲʣʚʘʱʠ ʩʝ ʧʦʜʭʦʜʘ (ʪʝʨʤʦʜʠʥʘʤʠʯʥʠʷ ʠ ʤʦʣʝʢʫʣʥʦ- 

ʢʠʥʝʪʠʯʥʠʷ) ʩʝ ʠʟʫʯʘʚʘ ʥʘʡ-ʧʨʦʩʪʘʪʘ ʪʝʨʤʦʜʠʥʘʤʠʯʥʘ ʩʠʩʪʝʤʘ ï ʠʜʝʘʣʝʥ ʛʘʟ. 

ʈʘʟʛʣʝʞʜʘʪ ʩʝ ʠ ʨʝʘʣʥʠ ʛʘʟʦʚʝ (ʫʨʘʚʥʝʥʠʝ ʥʘ ɺʘʥ-ʜʝʨ-ɺʘʘʣʩ, ʚ̡ʪʨʝʰʥʘ ʝʥʝʨʛʠʷ, 

ʝʬʝʢʪ ʥʘ ɼʞʘʫʣ-ʊʦʤʩʲʥ), ʢʘʢʪʦ ʠ ʦʩʥʦʚʥʠ ʚ̡ ʧʨʦʩʠ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʬʠʟʠʢʘ 

(ʨʘʟʧʨʝʜʝʣʝʥʠʷʪʘ ʥʘ ɹʦʣʮʤʘʥ ʠ ʥʘ ʄʘʢʩʫʝʣ). 

ʀʟʫʯʝʥʠʪʝ ʪʝʨʤʦʜʠʥʘʤʠʯʥʠ ʧʨʠʥʮʠʧʠ ʠ ʦʩʥʦʚʥʠʪʝ ʧʦʣʦʞʝʥʠʷ ʥʘ 

ʤʦʣʝʢʫʣʥʦ-ʢʠʥʝʪʠʯʥʘʪʘ  ʪʝʦʨʠʷ  ʩʝ  ʧʨʠʣʘʛʘʪ  ʧʨʠ  ʨʘʟʛʣʝʞʜʘʥʝ  ʥʘ  ʩʪʨʦʝʞʘ  ʠ 



 

  

 

 

 

ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʪʝʯʥʦʩʪʠ, ʧʨʠ ʬʘʟʦʚʠ ʧʨʝʭʦʜʠ ʦʪ ʧʲʨʚʠ ʨʦʜ ʠ ʧʨʠ ʧʨʝʥʦʩʥʠ ʚ̫ʣʝʥʠʷ 

ʚ ʛʘʟʦʚʝ ï ʜʠʬʫʟʠʷ, ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ ʠ ʪʦʧʣʦʧʨʦʚʦʜʥʦʩʪ. ɺ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ ʩʘ 

ʚʢʣʁʯʝʥʠ ʠ ʩʣʝʜʥʠʪʝ ʚ̡ ʧʨʦʩʠ: ʚʣʘʞʥʦʩʪ ʥʘ ʚ̡ʟʜʫʭʘ; ʟʘʚʠʩʠʤʦʩʪ ʥʘ ʥʘʣʷʛʘʥʝʪʦ ʥʘ 

ʥʘʩʠʪʝʥʠʪʝ ʧʘʨʠ ʦʪ ʢʨʠʚʠʥʘʪʘ ʥʘ ʩʚʦʙʦʜʥʘʪʘ ʧʦʚ̡ ʨʭʥʦʩʪ ʥʘ ʪʝʯʥʦʩʪʪʘ ʩ 

ʧʨʠʣʦʞʝʥʠʝ ʢʲʤ ʚ̫ʣʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʘʪʘ; ʘʥʦʤʘʣʥʠ ʩʚʦʡʩʪʚʘ ʥʘ ʣʝʜʘ ʠ ʚʦʜʘʪʘ ï 

ʚʦʜʦʨʦʜʥʘ ʚʨʲʟʢʘ; ʨʦʣʷ ʥʘ ʢʦʥʚʝʢʮʠʷʪʘ ʚ ʥʷʢʦʠ ʘʪʤʦʩʬʝʨʥʠ ʷʚʣʝʥʠʷ. 

ʋʩʧʝʰʥʦ ʟʘʚ̡ ʨʰʠʣʠʪʝ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʪʘʟʠ ʜʠʩʮʠʧʣʠʥʘ ʱʝ ʟʥʘʷʪ: 

Å ʆʩʥʦʚʥʠ ʬʠʟʠʯʥʠ ʚʝʣʠʯʠʥʠ ʠ ʟʘʢʦʥʠ ʚ ʤʦʣʝʢʫʣʥʘʪʘ ʬʠʟʠʢʘ ʠ ʢʣʘʩʠʯʝʩʢʘʪʘ 

ʪʝʨʤʦʜʠʥʘʤʠʢʘ. 

Å ʀʩʪʦʨʠʯʝʩʢʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʤʦʣʝʢʫʣʥʘʪʘ ʬʠʟʠʢʘ. 

Å ʆʩʥʦʚʥʠ  ʧʨʦʮʝʩʠ  ʠ  ʷʚʣʝʥʠʷ,  ʩʚ̡ʨʟʘʥʠ  ʩ  ʪʨʘʥʩʬʦʨʤʘʮʠʷ  ʥʘ  ʝʥʝʨʛʠʷʪʘ, 

ʧʨʝʥʦʩ ʥʘ ʤʘʪʝʨʠʷ, ʬʘʟʦʚʠ ʧʨʝʭʦʜʠ, ʪʝʭʥʠʯʝʩʢʠ ʮʠʢʣʠ. 

Å ɻʨʘʥʠʮʠ ʥʘ ʧʨʠʣʦʞʠʤʦʩʪ ʥʘ ʢʣʘʩʠʯʝʩʢʘʪʘ ʪʝʨʤʦʜʠʥʘʤʠʢʘ. 

ʂʫʨʩʲʪ ʧʦ ɽʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʤʘʛʥʝʪʠʟ̡ ʤ ʜʘʚʘ ʦʩʥʦʚʥʠ ʟʥʘʥʠʷ ʟʘ 

ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʧʨʠʨʦʜʘʪʘ. ʊʘʟʠ ʟʘʜʘʯʘ ʩʝ ʨʝʰʘʚʘ, ʢʘʪʦ ʩʝ 

ʨʘʟʛʣʝʞʜʘʪ ʦʩʥʦʚʥʠʪʝ ʟʘʢʦʥʠ ʥʘ ʝʣʝʢʪʨʦʩʪʘʪʠʢʘʪʘ, ʤʘʛʥʠʪʥʦ ʧʦʣʝ ʥʘ ʧʦʩʪʦ̫ ʥʥʠ 

ʪʦʢʦʚʝ, ʝʣʝʢʪʨʠʯʝʥ ʪʦʢ ʚ ʨʘʟʣʠʯʥʠ ʩʨʝʜʠ, ʫʨʘʚʥʝʥʠʷ ʥʘ ʄʘʢʩʫʝʣ ʠ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠ 

ʚ̡ ʣʥʠ. ʇʨʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʢʫʨʩʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚʭʦʜʷʱʠ ʚʨʲʟʢʠ ʦʪ ʤʘʪʝʤʘʪʠʢʘʪʘ, 

ʤʦʣʝʢʫʣʥʘʪʘ ʬʠʟʠʢʘ ʠ ʤʝʭʘʥʠʢʘʪʘ. ʅʝʦʙʭʦʜʠʤʠʪʝ ʜʦʧʲʣʥʠʪʝʣʥʠ ʤʘʪʝʤʘʪʠʯʥʠ 

ʟʥʘʥʠ ̫ ʩʝ ʜʘʚʘʪ ʧʘʨʘʣʝʣʥʦ ʩ ʨʘʟʛʣʝʞʜʘʥʠʷ ʬʠʟʠʯʝʩʢʠ ʤʘʪʝʨʠʘʣ. ʂʫʨʩʲʪ ʧʦ 

ɽʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʤʘʛʥʝʪʠʟ̡ ʤ ʟʘʚ̡ ʨʚhʘ ʩ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠ ʚ̡ ʣʥʠ, ʢʘʪʦ ʧʦ ʪʦʟʠ 

ʥʘʯʠʥ ʩʝ ʩʟ̡ʜʘʚʘ ʧʦʩʣʝʜʥʘ ʠʟʭʦʜʷʱʘ ʚʨʲʟʢʘ ʩ ʆʧʪʠʢʘʪʘ ʠ ʜʨʫʛʠ ʨʘʟʜʝʣʠ ʥʘ 

ʬʠʟʠʢʘʪʘ. 

ʋʩʧʝʰʥʦ ʟʘʚ̡ ʨʰʠʣʠʪʝ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʪʘʟʠ ʜʠʩʮʠʧʣʠʥʘ ʱʝ ʟʥʘʷʪ: 

Å ʆʩʥʦʚʥʠʪʝ ʚʝʣʠʯʠʥʠ ʠ ʟʘʢʦʥʠ ʥʘ ʝʣʝʢʪʨʦʩʪʘʪʠʢʘʪʘ ï ʟʘʢʦʥ ʥʘ ʂʫʣʦʥ, 

ʠʥʪʝʥʟʠʪʝʪ ʠ ʧʦʪʝʥʮʠʘʣ ʥʘ ʝʣʝʢʪʨʠʯʥʦʪʦ ʧʦʣʝ ʠ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʪ̫ ʭ. ʇʦʪʦʢ ʠ 

ʮʠʨʢʫʣʘʮʠʷ ʥʘ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʝʣʝʢʪʨʠʯʥʦʪʦ ʧʦʣʝ. 

Å ʇʨʦʮʝʩʠʪʝ, ʧʨʦʪʠʯʘʱʠ ʚ ʜʠʝʣʝʢʪʨʠʮʠʪʝ ʠ ʧʨʦʚʦʜʥʠʮʠʪʝ ʚ ʝʣʝʢʪʨʠʯʥʦ ʧʦʣʝ. 

ʂʦʥʜʝʥʟʘʪʦʨʠ. ɽʥʝʨʛʠʷ. ʉʠʣʠ ʜʝʡʩʪʚʘʱʠ ʚ ʝʣʝʢʪʨʠʯʥʦ ʧʦʣʝ. 

Å ɿʘʢʦʥʠʪʝ ʟʘ ʧʦʩʪʦ̫ ʥʥʠʷ ʝʣʝʢʪʨʠʯʝʥ ʪʦʢ ʠ ʪʦʢʦʚʝ ʚ ʪʚ̡ʨʜʠ ʪʝʣʘ, ʪʝʯʥʦʩʪʠ ʠ 

ʛʘʟʦʚʝ. 

Å ʆʩʥʦʚʥʠʪʝ ʟʘʢʦʥʠ ʥʘ ʤʘʛʥʝʪʠʟʤʘ, ʤʘʛʥʠʪʥʦʪʦ ʧʦʣʝ ʚ̡ ʚ ʚʝʝɦʩʪʚʦʪʦ, 

ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʘ ʠʥʜʫʢʮʠʷ ʠ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʦ ʧʦʣʝ. 

ʂʫʨʩʲʪ ʧʦ ʆʧʪʠʢʘ ʜʘʚʘ ʙʘʟʠʩʥʠ ʟʥʘʥʠʷ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʬʦʪʦʤʝʪʨʠʷ, 

ʚ̡ ʣʥʦʚʘ ʠ ʛʝʦʤʝʪʨʠʯʥʘ ʦʧʪʠʢʘ. ʇʦ-ʢʦʥʢʨʝʪʥʦ ʪʫʢ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʚ̡ ʧʨʦʩʠ ʦʪ 

ʦʩʥʦʚʠʪʝ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʘʪʘ ʪʝʦʨʠʷ ʟʘ ʩʚʝʪʣʠʥʘʪʘ, ʦʩʥʦʚʠʪʝ ʥʘ ʬʦʪʦʤʝʪʨʠʪ̫ʘ, 

ʠʥʪʝʨʬʝʨʝʥʮʠʷʪʘ ʥʘ ʩʚʝʪʣʠʥʘʪʘ (ʜʚʫʣʲʯʝʚʘ ʠ ʤʥʦʛʦʣʲʯʝʚʘ), ʜʠʬʨʘʢʮʠʷ ʥʘ 

ʩʚʝʪʣʠʥʘʪʘ (ʬʨʝʥʝʣʦʚʘ, ʬʨʘʫʥʭʦʬʝʨʦʚʘ, ʜʠʬʨʘʢʮʠʦʥʥʘ ʨʝʰʝʪʢʘ, ʨʘʟʜʝʣʠʪʝʣʥʘ 

ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʦʧʪʠʯʥʠʪʝ ʧʨʠʙʦʨʠ), ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʩʚʝʪʣʠʥʘʪʘ ʩ ʚʝʝɦʩʪʚʦʪʦ ʠ 

ʧʦʣʷʨʠʟʘʮʠʷ ʥʘ ʩʚʝʪʣʠʥʘʪʘ (ʧʨʠ ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʩʚʝʪʣʠʥʘʪʘ ʧʨʝʟ ʘʥʠʟʦʪʨʦʧʥʠ 

ʩʨʝʜʠ, ʠʟʢʫʩʪʚʝʥʘ ʘʥʠʟʦʪʨʦʧʠʷ ʠ ʚ̡ʨʪʝʥʝ ʥʘ ʨʘʚʥʠʥʘʪʘ ʥʘ ʧʦʣʷʨʠʟʘʮʠʷ), 

ʛʝʦʤʝʪʨʠʯʥʘ ʦʧʪʠʢʘ. ɻʝʦʤʝʪʨʠʯʥʘʪʘ ʦʧʪʠʢʘ ʩʝ ʠʟʛʨʘʞʜʘ ʪʨʘʜʠʮʠʦʥʥʦ ʠ ʚ ʢʨʘʷ ʥʘ 

ʢʫʨʩʘ ʪ̫ ʩʝ ʦʩʤʠʩʣʷ, ʢʘʪʦ ʩʝ ʨʘʟʛʣʝʞʜʘ ʩʚ̡ʤʝʩʪʥʦ ʩ ʚ̡ ʣʥʦʚʘʪʘ ʦʧʪʠʢʘ. ɺ ʢʫʨʩʘ ʩʝ 

ʚʢʣʁʯʚʘʪ ʩʲʚʨʝʤʝʥʥʠ ʚ̡ ʧʨʦʩʠ ʦʪ ʚʠʩʘhʪʘ ʦʧʪʠʢʘ ʢʘʪʦ ʭʦʣʦʛʨʘʬʠʷ. ɺʭʦʜʷʱʠʪʝ 



 

  

 

 

 

ʚʨʲʟʢʠ ʥʘ ʢʫʨʩʘ ʧʦ ʆʧʪʠʢʘ ʩʘ ʦʩʥʦʚʥʦ ʦʪ ʧʨʝʜʠʰʥʠʷ ʢʫʨʩ ʧʦ ɽʣʝʢʪʨʠʯʝʩʪʚʦ ʠ 

ʤʘʛʥʝʪʠʟ̡ ʤ, ʢʲʜʝʪʦ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʚʝʯʝ ʫʨʘʚʥʝʥʠʷʪʘ ʥʘ ʄʘʢʩʫʝʣ ʠ ʪʝʭʥʠʪʝ ʨʝʰʝʥʠʷ. 

ʂʫʨʩʲʪ ʧʦ ʆʧʪʠʢʘ ʜʘʚʘ ʤʥʦʛʦ ʠʟʭʦʜ̫ ʱʠ ʚʨʲʟʢʠ ʟʘ ʜʨʫʛʠ ʜʠʩʮʠʧʣʠʥʠ ʢʘʪʦ ɸʪʦʤʥʘ 

ʠ ʗʜʨʝʥʘ ʬʠʟʠʢʘ, ʂʚʘʥʪʦʚʘ ʤʝʭʘʥʠʢʘ, ʊʝʨʤʦʜʠʥʘʤʠʢʘ, ʉʧʝʢʪʨʦʩʢʦʧʠʷ ʠ ʜʨ. 

ʋʩʧʝʰʥʦ ʟʘʚ̡ ʨʰʠʣʠʪʝ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʪʘʟʠ ʜʠʩʮʠʧʣʠʥʘ ʱʝ ʟʥʘʷʪ: 

Å ʆʩʥʦʚʥʠʪʝ ʧʦʥʷʪʠʷ ʠ ʟʘʢʦʥʠ ʥʘ ʦʧʪʠʢʘʪʘ ʦʪ ʦʙʣʘʩʪʠʪʝ: ʬʦʪʦʤʝʪʨʠʷ, 

ʠʥʪʝʨʬʝʨʝʥʮʠʷ, ʜʠʬʨʘʢʮʠʷ, ʧʦʣʷʨʠʟʘʮʠʷ, ʦʧʪʠʢʘ ʚ ʢʨʠʩʪʘʣʠʪʝ, ʛʝʦʤʝʪ- 

ʨʠʯʥʘ ʦʧʪʠʢʘ. 

Å ʇʨʠʣʦʞʝʥʠʷʪʘ ʥʘ ʦʧʪʠʯʥʠʪʝ ʚ̫ʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʠ ʦʙʣʘʩʪʠ ʥʘ ʞʠʚʦʪʘ, 

ʥʘʫʢʘʪʘ, ʧʨʦʤʠʰʣʝʥʦʩʪʪʘ, ʢʦʤʫʥʠʢʘʮʠʠʪʝ ʠ ʜʨ. 

ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʚ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʭʨʘʥʠʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ 

ʆʙʫʯʝʥʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʥʝʬʠʟʠʮʠ ʠʤʘ ʩʧʝʮʠʬʠʯʥʠ ʦʩʦʙʝʥʦʩʪʠ. 

ɺʲʧʨʝʢʠ ʯʝ ʝ ʠʟʚʝʩʪʥʦ, ʯʝ ʬʠʟʠʢʘʪʘ ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʚʩʠʯʢʠ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ ʠ 

ʧʦʟʥʘʚʘʥʝʪʦ Ⱬ ʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʫʩʚʦ̫ʚʘʥʝ ʥʘ ʩʧʝʮʠʘʣʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ, ʥʝ ʚʩʠʯʢʠ 

ʩʪʫʜʝʥʪʠ, ʦʩʦʙʝʥʦ ʦʪ ʥʘʯʘʣʥʠʪʝ ʢʫʨʩʦʚʝ, ʦʩʲʟʥʘʚʘʪ ʪʦʚʘ. ʊʝ ʩʘ ʧʦ-ʩʣʘʙʦ ʤʦʪʠʚʠʨʘʥʠ 

ʜʘ ʠʟʫʯʘʚʘʪ ʬʠʟʠʢʘ ʦʪ ʢʦʣʝʛʠʪʝ ʩʠ ʬʠʟʠʮʠ. ɿʘʪʦʚʘ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʇʨʠʣʦʞʥʘ 

ʬʠʟʠʢʘ ʩʝ ʥʘʙʣʷʛʘ ʥʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʬʠʟʠʢʘʪʘ ʠ ʧʨʦʬʠʣʠʨʘʱʠʪʝ ʠʤ ʜʠʩʮʠʧʣʠʥʠ. 

ʂʫʨʩʲʪ ʧʦ ʇʨʠʣʦʞʥʘ ʬʠʟʠʢʘ, ʢʦʠʪʦ ʩʝ ʧʨʠʯʠʩʣʷʚʘ ʢʲʤ ʦʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ 

ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʚ ʊʝʭʥʦʣʦʛʠʯʝʥ ʬʘʢʫʣʪʝʪ ʥʘ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʭʨʘʥʠʪʝʣʥʠ 

ʪʝʭʥʦʣʦʛʠʠ ï ʇʣʦʚʜʠʚ, ʝ ʨʘʟʜʝʣʝʥ ʥʘ ʣʝʢʮʠʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʫʧʨʘʞʥʝʥʠʷ, 

ʦʙʭʚʘʱʘʡʢʠ ʨʘʟʣʠʯʥʠ ʜʷʣʦʚʝ ʥʘ ʬʠʟʠʢʘʪʘ ï ʦʪ ʤʝʭʘʥʠʢʘ ʜʦ ʥʝʣʠʥʝʡʥʘ ʦʧʪʠʢʘ. 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʯʘʩʦʚʝʪʝ ʧʦ ʇʨʠʣʦʞʥʘ ʬʠʟʠʢʘ ʝ ʜʘʜʝʥʦ ʥʘ ʬʠʛʫʨʘ 2. 

 
ʌʠʛ.  2.  ʈʘʟʧʨʝʜʝʣʝʥʠʝ  ʥʘ  ʯʘʩʦʚʝʪʝ  ʧʦ  ʇʨʠʣʦʞʥʘ  ʬʠʟʠʢʘ  ʚ  ʋʥʠʚʝʨʩʠʪʝʪʘ  

ʧʦ ʭʨʘʥʠʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ 

 

ʂʲʤ ʢʫʨʩʘ ʝ ʧʨʝʜʚʠʜʝʥʘ ʠʟʚ̡ ʥʘʫʜʠʪʦʨʥʘ ʟʘʝʪʦʩʪ ʟʘ ʩʘʤʦʩʪʦ̫ ʪʝʣʥʘ 

ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ. ʃʝʢʮʠʠʪʝ ʩʝ ʧʨʦʚʝʞʜʘʪ ʚ ʩʣʝʪʠ ʧʦʪʦʮʠ ʟʘ ʚʩʠʯʢʠ 

ʩʧʝʮʠʘʣʥʦʩʪʠ ʥʘ ʊʝʭʥʦʣʦʛʠʯʝʥ ʬʘʢʫʣʪʝʪ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʤʫʣʪʠʤʝʜʠʡʥʦ 

ʧʨʝʜʩʪʘʚ̫ ʥʝ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʟʘ ʧʦ-ʣʝʩʥʦʪʦ ʫʩʚʦ̫ʚʘʥʝ ʠ ʨʘʟʙʠʨʘʥʝ ʥʘ ʬʠʟʠʯʥʠʪʝ 

ʧʨʦʮʝʩʠ. ʇʨʘʢʪʠʯʝʩʢʠʪʝ ʫʧʨʘʞʥʝʥʠʷ ʩʝ ʦʩʲʝɦʩʪʚ̫ʚʘʪ ʥʘ ʛʨʫʧʠ ʦʪ 7 ʜʦ 15 ʩʪʫʜʝʥʪʘ 

ʧʦ ʬʨʦʥʪʘʣʝʥ ʤʝʪʦʜ ʩ ʦʙʦʩʦʙʝʥʠ ʝhʩʪ ʥʘ ʙʨʦʡ ʨʘʙʦʪʥʠ ʤʝʩʪʘ. ʆʙʫʯʝʥʠʝʪʦ ʝ 

ʦʙʝʟʧʝʯʝʥʦ ʩ ʫʯʝʙʥʠʮʠ ʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ ʥʘ ʙ̡ ʣʛʘʨʩʢʠ ʝʟʠʢ [1, 8, 9]. 

ʋʩʧʝʰʥʦ ʟʘʚ̡ ʨʰʠʣʠʪʝ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʪʘʟʠ ʜʠʩʮʠʧʣʠʥʘ ʱʝ ʟʥʘʷʪ: 

Å ʆʩʥʦʚʥʠ ʬʠʟʠʯʥʠ ʚʝʣʠʯʠʥʠ ʠ ʟʘʢʦʥʠ ʚ̡ ʚ ʚʩʝʢʠ ʦʪ ʜʷʣʦʚʝʪʝ ʥʘ ʜʠʩʮʠʧʣʠʥʘʪʘ 

ʇʨʠʣʦʞʥʘ ʬʠʟʠʢʘ. 



 

  

 

 

 

Å ʑʝ ʧʨʠʜʦʙʠʷʪ ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʩ ʘʧʘʨʘʪʫʨʘ 

Å ʑʝ ʤʦʛʘʪ ʜʘ ʠʟʤʝʨʚʘʪ ʩ ʬʠʟʠʯʥʘ ʘʧʘʨʘʪʫʨʘ, ʢʦ̫ʪʦ ʱʝ ʠʟʧʦʣʟʚʘʪ ʠ ʚ ʧʦ-

ʛʦʨʥʠʪʝ ʢʫʨʩʦʚʝ ʥʘ ʩʚʦʝʪʦ ʦʙʫʯʝʥʠʝ, ʢʘʪʦ ʢʘʧʠʣʷʨʝʥ ʚʠʩʢʦʟʠʤʝʪʲʨ, 

ʨʝʬʨʘʢʪʦʤʝʪʲʨ, ʧʦʣʷʨʠʤʝʪʲʨ ʠ ʜʨ. 

Å ɼʘ ʠʟʧʦʣʟʚʘʪ ʥʘʫʯʝʥʠʪʝ ʪʝʦʨʝʪʠʯʥʠ ʟʥʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʠʪ ʟʘ ʨʝʰʘʚʘʥʝ 

ʥʘ ʢʦʥʢʨʝʪʝʥ ʧʨʠʣʦʞʝʥ ʢʘʟʫʩ ʦʪ ʪʝʭʥʦʣʦʛʠʯʥʘʪʘ ʠ ʠʥʞʝʥʝʨʥʘʪʘ ʧʨʘʢʪʠʢʘ 

ʂʫʨʩʲʪ ʧʦ ʇʨʠʣʦʞʥʘ ʬʠʟʠʢʘ ʜʘʚʘ ʠʟʭʦʜʥʠ ʚʨʲʟʢʠ ʢʲʤ ʜʠʩʮʠʧʣʠʥʠʪʝ: 

Ăʀʥʩʪʨʫʤʝʥʪʘʣʥʠ ʤʝʪʦʜʠ ʟʘ ʘʥʘʣʠʟñ, Ăʍʣʘʜʠʣʥʘ ʪʝʭʥʦʣʦʛʠʷ ʥʘ ʨʘʩʪʠʪʝʣʥʠʪʝ 

ʧʨʦʜʫʢʪʠñ, Ăʊʝʭʥʦʣʦʛʠʷ ʥʘ ʚʠʥʦʪʦñ, Ăɽʥʦʣʦʛʠʷñ, Ăʊʝʭʥʦʣʦʛʠʷ ʥʘ ʫhʤʷʱʠʪʝ ʠ 

ʩʧʝʮʠʘʣʥʠʪʝ ʚʠʥʘñ, Ăʌʠʟʠʢʦʭʠʤʠʷ ʥʘ ʚʠʥʦʪʦñ Ăʌʠʟʠʢʦʭʠʤʠʷ ʥʘ ʚʠʥʦʪʦ ʠ 

ʪʝʭʥʦʣʦʛʠʷ ʥʘ ʚʠʩʦʢʦʘʣʢʦʭʦʣʥʠʪʝ ʥʘʧʠʪʢʠ ʠ ʩʧʠʨʪʘñ. 

ʆʙʩʲʞʜʘʥʝ 

ɺʲʧʨʝʢʠ ʛʦʣʷʤʦʪʦ ʨʘʟʣʠʯʠʝ ʚ ʭʦʨʘʨʠʫʤʠʪʝ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʚ 

ʨʘʟʛʣʝʜʘʥʠʪʝ ʜʚʘ ʪʠʧʘ ʫʥʠʚʝʨʩʠʪʝʪʠ ʥʘ ʛʨ. ʇʣʦʚʜʠʚ ï ʢʣʘʩʠʯʝʩʢʠ ï ʇʣʦʚʜʠʚʩʢʠ 

ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ (ʇʋ) ʠ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʭʨʘʥʠʪʝʣʥʠ ʪʝʭ- 

ʥʦʣʦʛʠʠ (ʋʍʊ), ʝ ʦʯʝʚʠʜʥʦ, ʯʝ ʣʝʢʮʠʠʪʝ ʩʝ ʧʨʦʚʝʞʜʘʪ ʧʦ ʠʜʝʥʪʠʯʝʥ ʥʘʯʠʥ, ʢʘʪʦ ʩʝ 

ʠʟʧʦʣʟʚʘ ʤʫʣʪʠʤʝʜʠʡʥʦ ʧʨʝʜʩʪʘʚ̫ʥʝ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ. ʃʘʙʦʨʘʪʦʨʥʠʪʝ ʫʧʨʘʞʥʝʥʠʷ 

ʠ ʚ ʜʚʘʪʘ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʘʪ ʟʘ ʦʩʥʦʚʥʘ ʮʝʣ ʜʘ ʩʧʦʤʦʛʥʘʪ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ 

ʥʫʞʥʠʪʝ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. 

ʉʦ̡ʪʥʦʰʝʥʠʝʪʦ ʥʘ ʯʘʩʦʚʝʪʝ ʟʘ ʣʝʢʮʠʠ ʠ ʟʘ ʣʘʙʦʨʘʪʦʨʥʠ ʫʧʨʘʞʥʝʥʠʷ ʚ 

ʜʚʘʪʘ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛʫʨʘ 3. 

  
ʌʠʛ. 3. ʉʨʘʚʥʝʥʠʝ ʥʘ ʯʘʩʦʚʝʪʝ ʟʘ ʣʝʢʮʠʠ ʠ ʣʘʙʦʨʘʪʦʨʥʠ ʫʧʨʘʞʥʝʥʠʷ ʚ ʜʚʘʪʘ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 

 

ʊʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʩʪʫʜʝʥʪʠʪʝ ʠ ʚ ʜʚʘʪʘ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʘʪ 

ʩʨʘʚʥʠʪʝʣʥʦ ʨʘʚʥʠ ʧʲʨʚʦʥʘʯʘʣʥʠ ʟʥʘʥʠʷ ʧʦ ʬʠʟʠʢʘ, ʧʦʣʫʯʝʥʠ ʦʪ ʩʨʝʜʥʦʪʦ 

ʠʤ ʦʙʨʘʟʦʚʘʥʠʝ. ɿʘʙʝʣʷʟʚʘ ʩʝ, ʯʝ ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʭʨʘʥʠʪʝʣʥʠ 

ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʟʘʪʨʫʜʥʝʥʠ ʩ ʫʩʚʦ̫ʚʘʥʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʘ, ʩʧʨʷʤʦ ʢʦʣʝʛʠʪʝ ʠʤ 

ʦʪ ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʟʘ ʢʦʠʪʦ ʬʠʟʠʢʘʪʘ ʝ ʩʠʣʥʦ ʟʘʩʪʲʧʝʥʘ ʚ ʧʨʦʮʝʩʘ ʥʘ 

ʦʙʫʯʝʥʠʝ ʠ ʤʥʦʞʝʩʪʚʦʪʦ ʧʦʥʷʪʠʷ, ʚ̫ʣʝʥʠʷ ʠ ʝʬʝʢʪʠ ʚ̡ ʚ ʬʠʟʠʢʘʪʘ ʤʦʛʘʪ ʜʘ 

ʙ̡ ʜʘʪ ʨʘʟʛʣʝʜʘʥʠ ʠ ʠʟʫʯʘʚʘʥʠ ʧʦʝʪʘʧʥʦ. 

ʉʨʘʚʥʝʥʠ ʩʘ, ʚ ʦʪʥʦʩʠʪʝʣʥʠ ʝʜʠʥʠʮʠ, ʯʘʩʦʚʝʪʝ ʟʘ ʣʝʢʮʠʠ, ʧʨʝʜʚʠʜʝʥʠ ʟʘ 

ʠʟʫʯʘʚʘʥʝ ʥʘ ʯʝʪʠʨʠʪʝ ʜʷʣʘ ʥʘ ʬʠʟʠʢʘʪʘ ï ʤʝʭʘʥʠʢʘ, ʤʦʣʝʢʫʣʥʘ ʬʠʟʠʢʘ ʠ 

ʪʝʨʤʦʜʠʥʘʤʠʢʘ, ʝʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʤʘʛʥʝʪʠʟ̡ ʤ ʠ ʦʧʪʠʢʘ ï ʬʠʛʫʨʘ 4. 

ɸʥʘʣʠʟ̡ ʪ ʧʦʢʘʟʚʘ, ʯʝ ʚ ʢʣʘʩʠʯʝʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʩʝ ʦʪʜʝʣʷʪ ʥʘʡ-ʤʘʣʢʦ 

ʯʘʩʦʚʝ ʟʘ ʤʦʣʝʢʫʣʥʘ ʬʠʟʠʢʘ ʠ ʪʝʨʤʦʜʠʥʘʤʠʢʘ, ʢʘʢʪʦ ʝ ʧʦ ʧʨʠʥʮʠʧ ʚ ʝʚʨʦʧʝʡʩʢʠʪʝ 



 

  

 

 

 

ʢʣʘʩʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪʠ. ɺ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʭʨʘʥʠʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟ- 

ʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʯʘʩʦʚʝʪʝ ʦʪ ʨʘʟʛʣʝʜʘʥʠʪʝ ʜʷʣʦʚʝ, ʩʘ ʩʲʦʙʨʘʟʝʥʠ ʩ ʧʨʘʢʪʠʯʝʩʢʘʪʘ 

ʥʘʩʦʯʝʥʦʩʪ ʠ ʧʦʟʥʘʥʠʷ, ʢʦʠʪʦ ʩʪʫʜʝʥʪʠʪʝ ʠʥʞʝʥʝʨ-ʪʝʭʥʦʣʦʟʠ ʪʨʷʙʚʘ ʜʘ ʧʨʠʜʦʙʠʷʪ 

ʠ ʚ ʙ̡ ʜʝʱʝ ʜʘ ʧʨʠʣʘʛʘʪ ʚ ʧʦ-ʢʲʩʥʠʪʝ ʝʪʘʧʠ ʥʘ ʪ̫ ʭʥʦʪʦ ʦʙʫʯʝʥʠʝ. ʇʦʨʘʜʠ ʪʘʟʠ 

ʧʨʠʯʠʥʘ ʩʘ ʦʪʜʝʣʝʥʠ ʥʘʡ-ʤʘʣʢʦ ʯʘʩʦʚʝ ʟʘ ʜʷʣʘ ï ʤʝʭʘʥʠʢʘ, ʘ ʟʘ ʦʩʪʘʥʘʣʠʪʝ ʜʷʣʦʚʝ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʝ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʤʝʨʥʦ. 
 

 
 

ʌʠʛ. 4. ʉʨʘʚʥʝʥʠʝ ʥʘ ʯʘʩʦʚʝʪʝ ʟʘ ʣʝʢʮʠʠ ʟʘ ʜʚʘʪʘ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 
ɿʘʢʣʁʯʝʥʠʝ 

ɻʦʣʝʤʠʷʪ ʙʨʦʡ ʯʘʩʦʚʝ ʟʘ ʚʩʝʢʠ ʦʪ ʜʷʣʦʚʝʪʝ ʥʘ ʬʠʟʠʢʘʪʘ, ʢʘʢʪʦ ʠ 

ʢʦʤʙʠʥʠʨʘʥʝʪʦ ʥʘ ʣʝʢʮʠʠʪʝ ʩʲʩ ʩʝʤʠʥʘʨʥʠ ʠ ʣʘʙʦʨʘʪʦʨʥʠ ʫʧʨʘʞʥʝʥʠʷ ʧʦʟʚʦʣʚ̫ʘ 

ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʌʠʟʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʬʘʢʫʣʪʝʪ ʥʘ ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ 

ʧʦ-ʣʝʩʥʦ ʜʘ ʫʩʚʦ̫ʚʘʪ ʠ ʧʨʠʣʘʛʘʪ ʬʠʟʠʯʥʠʪʝ ʧʦʥʷʪʠʷ. ɺ ʩʲʦɦʪʦ ʚʨʝʤʝ, ʩʪʫʜʝʥʪʠʪʝ 

ʚ ʊʝʭʥʦʣʦʛʠʯʝʥ ʬʘʢʫʣʪʝʪ ʥʘ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʭʨʘʥʠʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʪʨʷʙʚʘ ʜʘ 

ʫʩʚʦ̫ ʪ ʟʘ ʢʨʘʪʲʢ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ (ʝʜʠʥ ʩʝʤʝʩʪʲʨ) ʤʥʦʞʝʩʪʚʦ ʧʦʥʷʪʠʷ, ʟʘʢʦʥʠ ʠ 

ʚ̫ʣʝʥʠʷ. ʅʘʣʠʯʠʝʪʦ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠ (ʣʘʙʦʨʘʪʦʨʥʠ) ʫʧʨʘʞʥʝʥʠʷ ʩʘ ʚʘʞʝʥ ʠ 

ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʦʥʝʥʪ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʆʙʱʘ ʬʠʟʠʢʘ, ʪʲʡ ʢʘʪʦ ʫʣʝʩʥʚ̫ʘ ʩʪʫʜʝʥʪʠʪʝ 

ʠ ʩʝ ʥʘʙʣʷʛʘ ʥʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʬʠʟʠʢʘʪʘ ʠ ʧʨʦʬʠʣʠʨʘʱʠʪʝ ʠʤ ʜʠʩʮʠʧʣʠʥʠ, ʟʘ ʜʘ 

ʧʦʯʫʚʩʪʚʘʪ ʩʪʫʜʝʥʪʠʪʝ ʧʦʣʟʘʪʘ ʦʪ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʬʠʟʠʢʘ ʟʘ ʙ̡ ʜʝʘɦʪʘ ʩʠ 

ʩʧʝʮʠʘʣʥʦʩʪ. 
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ʋʚʦʜ 

ʊʨʠʤʝʨʥʠʷʪ (3D) ʧʝʯʘʪ (ʧʨʠʥʪʠʨʘʥʝ) e ʥʦʚ ʤʝʪʦʜ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ 

ʧʦʣʠʤʝʨʥʠ ʦʙʝʢʪʠ, ʚ̡ ʟ ʦʩʥʦʚʘ ʥʘ ʪʨʠʤʝʨʝʥ ʚʠʨʪʫʘʣʝʥ ʦʙʨʘʟ. ɻʣʘʚʥʦʪʦ ʧʨʝʜʠʤʩʪʚʦ 

ʥʘ ʪʦʟʠ ʤʝʪʦʜ ʝ ʩʧʦʩʦʙʥʦʩʪʪʘ ʜʘ ʩʝ ʩʟ̡ʜʘʚʘʪ ʠʟʢʣʯʁʠʪʝʣʥʦ ʩʣʦʞʥʠ ʩʪʨʫʢʪʫʨʠ. 

ɺʠʩʦʢʦʪʦ ʥʠʚʦ ʥʘ ʩʣʦʞʥʦʩʪ, ʦʪ ʩʚʦ̫ ʩʪʨʘʥʘ, ʝ ʭʘʨʘʢʪʝʨʥʦ ʟʘ ʘʥʘʪʦʤʠʯʥʦʪʦ 

ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʚʩʠʯʢʠ ʙʠʦʣʦʛʠʯʥʠ ʩʠʩʪʝʤʠ. 

3D ʘʥʘʪʦʤʠʯʥʠ ʤʦʜʝʣʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʤʝʪʦʜ ʟʘ 

ʧʨʝʜʢʣʠʥʠʯʥʦ ʠ ʢʣʠʥʠʯʥʦ ʦʙʫʯʝʥʠʝ ʥʘ ʩʪʫʜʝʥʪʠ ʧʦ ʤʝʜʠʮʠʥʘ ʧʦ ʘʥʘʪʦʤʠʷ, 

ʬʠʟʠʦʣʦʛʠʷ, ʭʠʨʫʨʛʠʷ, ʦʨʪʦʧʝʜʠʷ ʠ ʜʨ. ʆʙʫʯʝʥʠʝʪʦ, ʙʘʟʠʨʘʥʦ ʥʘ ʩʠʤʫʣʘʮʠʠ ʩ 3D 

ʤʦʜʝʣʠ, ʝ ʧʦʣʝʟʥʦ ʠ ʧʦʜʧʦʤʘʛʘ ʨʘʟʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʤʦʨʬʦʣʦʛʠʷʪʘ ʠ ʩʠʤʧʪʦʤʠʪʝ ʥʘ 

ʢʦʥʢʨʝʪʥʠʪʝ ʙʦʣʝʩʪʠ. ʊʘʢʘ ʤʝʪʦʜʲʪ ʥʘ 3D ʧʝʯʘʪ ʩʝ ʦʯʝʨʪʘʚʘ ʢʘʪʦ ʚʦʜʝʱʦ ʩʨʝʜʩʪʚʦ 

ʟʘ ʦʥʘʛʣʝʜʚ̫ʘʥʝ (Xu et al., 2014) ʠ ʠʟʫʯʘʚʘʥʝ (Wu et al., 2010) ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʦ 

ʩʣʦʞʥʠ ʬʦʨʤʠ ʥʘ ʢʣʝʪʢʠ, ʪʢ̡ʘʥʠ, ʯʘʩʪʠ ʥʘ ʦʨʛʘʥʠ, ʢʘʢʪʦ ʠ ʥʘ ʮʝʣʠ ʦʨʛʘʥʠ ʠ 

ʩʠʩʪʝʤʠ. 

3D ʘʥʘʪʦʤʠʯʥʠʪʝ ʤʦʜʝʣʠ ʤʦʛʘʪ ʜʘ ʙ̡ ʜʘʪ ʢʦʤʧʁʪʲʨʥʦ ʛʝʥʝʨʠʨʘʥʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʦʪ ʤʝʜʠʮʠʥʩʢʠ ʜʘʥʥʠ ʯʨʝʟ ʢʦʤʧʁʪʲʨʥʘ (CT) ʠʣʠ ʤʘʛʥʠʪʥʦ- 

ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʠʷ (MRI), ʜʨʫʛʠ 3D ʤʝʪʦʜʠ ʟʘ ʦʙʨʘʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠʣʠ 

ʧʦʣʫʯʝʥʠ ʯʨʝʟ 3D ʩʢʝʥʠʨʘʥʝ ʥʘ ʩʦ̡ʪʚʝʪʥʠʪʝ ʙʠʦʣʦʛʠʯʥʠ ʦʙʝʢʪʠ, ʩʢʝʣʝʪʥʠ 

ʢʦʣʝʢʮʠʠ ʠ ʜʨ. 

ʀʟʧʦʣʟʚʘʡʢʠ ʪʝʭʥʠʢʠʪʝ ʟʘ 3D ʧʨʠʥʪʠʨʘʥʝ ʝ ʠʟʚ̡ ʨʰʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ 

ʚʝʥʘ Safena Magna ʩ ʥʘʣʠʯʠʝ ʥʘ ʚʘʨʠʢʦʟʠ. ʇʨʠʥʪʠʨʘʥʠʪʝ ʧʣʘʩʪʠʯʥʠ ʤʦʜʝʣʠ ʩʘ 

ʩʨʘʚʥʝʥʠ ʩ ʪʨʠʤʝʨʥʠ ʢʦʤʁ ʪʲʨʥʦ ʤʦʜʝʣʠʨʘʥʠ ʠ ʧʨʠʥʪʠʨʘʥʠ ʤʦʜʝʣʠ ʥʘ ʚʝʥʘ Safena 

Magna ʚ ʥʦʨʤʘ. ʆʪʯʝʪʝʥʠ ʩʘ ʧʨʝʜʠʤʩʪʚʘʪʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠʪʝ ʥʘ ʪʝʟʠ ʤʦʜʝʣʠ ʠ 

ʚ̡ʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʢʦʤʧʁʪʲʨʥʦ ʛʝʥʝʨʠʨʘʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠ 

ʧʦʣʫʯʝʥʠʪʝ ʧʨʠʥʪʠʨʘʥʠ ʤʦʜʝʣʠ ʩ ʮʝʣ ʤʘʢʩʠʤʘʣʥʘ ʨʝʘʣʠʩʪʠʯʥʦʩʪ ʧʨʠ ʚʠʟʫʘʣʠ- 

ʟʠʨʘʥʝ ʥʘ ʘʥʘʪʦʤʠʯʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʠ ʩʚʦʡʩʪʚʘ ʥʘ ʤʦʜʝʣʘ. 

mailto:jordanqvo@gmail.com
mailto:jordanqvo@gmail.com
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ʄʝʪʦʜʠ ʠ ʄʘʪʝʨʠʘʣʠ 

ɿʘ ʚ̡ ʟʧʨʦʠʟʚʝʞʜʘʥʝ ʥʘ ʠʟʙʨʘʥʠʪʝ ʪʨʠʤʝʨʥʠ ʘʥʘʪʦʤʠʯʥʠ ʤʦʜʝʣʠ ʝ 

ʠʟʧʦʣʟʚʘʥ ʧʨʦʪʦʢʦʣ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʢʦʤʧʁʪʲʨʥʦ-ʪʦʤʦʛʨʘʬʩʢʠ ʠ ʤʘʛʥʠʪʦ- 

ʨʝʟʦʥʘʥʩʥʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʤʧʣʘʥʪʠʨʘʥ ʚ ʩʦʬʪʫʝʨ ʟʘ ʪʨʠʤʝʨʥʦ ʨʝʢʦʥʩʪʨʫʠʨʘʥʝ 

Slicer 3D. ʅʘʣʠʯʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʦʪ ʧʨʦʚʝʜʝʥʘ ʦʙʨʘʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʩʝ 

ʧʨʝʦʙʨʘʟʫʚʘʥʠ ʦʪ DICOM (Digital Imaging and Communication in Medicine) ʬʦʨʤʘʪ 

ʚ STL (STereoLithography) ʬʦʨʤʘʪ, ʢʦʡʪʦ ʧʦʟʚʦʣʚ̫ʘ ʧʲʣʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʦʙʝʤʥʘʪʘ ʠ ʧʦʚ̡ ʨʭʥʠʥʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʪʨʠʤʝʨʥʠʪʝ ʤʦʜʝʣʠ. 

ʇʦʩʣʝʜʥʘʪʘ ʝ ʠʟʚ̡ ʨʰʝʥʘ ʩʲʩ ʩʦʬʪʫʝʨ Mesh mixer, ʩʣʝʜ ʢʦʝʪʦ, ʛʦʪʦʚʠʪʝ ʢʦʤʧʁʪʲʨʥʠ 

ʪʨʠʤʝʨʥʠ ʤʦʜʝʣʠ ʩʘ ʧʨʠʥʪʠʨʘʥʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʬʪʫʝʨʠʪʝ Cura ʠ Simplify 3D. 

ʈʘʟʣʠʯʥʠʪʝ ʝʪʘʧʠ ʥʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʘʥʘʪʦʤʠʯʥʠ ʦʨʛʘʥʠ ʚ ʧʨʦʮʝʩʘ ʥʘ 3D ʧʨʠʥʪʠʨʘʥʝ 

ʩʘ ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʬʠʛ. 1 

ʇʦʣʫʯʝʥʠʪʝ ʪʨʠʤʝʨʥʠ ʤʦʜʝʣʠ ʩʘ ʧʨʠʥʪʠʨʘʥʠ ʩ ʧʨʝʮʠʟʝʥ ʝʜʥʦʮʚʝʪʝʥ 3D 

ʧʨʠʥʪʝʨ ʦʪ ʪʠʧʘ Kossel Delta Mini, ʢʘʪʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʙʠʦʨʘʟʛʨʘʜʠʤʘ ʧʣʘʩʪʤʘʩʘ ï 

PLA (Polyactic Acid), ʚʠʩʢʦʝʣʘʩʪʠʯʥʘ ʙʠʦʨʘʟʛʨʘʜʠʤʘ ʧʣʘʩʪʤʘʩʘ ï Flexible PLA, 

ʢʘʢʪʦ ʠ ʪʝʨʤʦʧʣʘʩʪʠʯʝʥ ʧʦʣʠʫʨʝʪʘʥ ï TPU (Thermoplastic Polyurethane), 

ʧʨʝʜʩʪʘʚʣʚ̫ʘ  ɦʙʝʟʦʧʘʩʝʥ ʟʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʙʠʦʨʘʟʛʨʘʜʠʤ ʤʘʪʝʨʠʘʣ ʩ ʜʦʙʨʠ 

ʝʣʘʩʪʠʯʥʠ ʩʚʦʡʩʪʚʘ. ʀʟʧʦʣʟʚʘʥʘ ʝ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʪʦʧʝʥʝ, ʢʦ̫ʪʦ ʚʘʨʠʨʘ ʧʨʠ 

ʨʘʟʣʠʯʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʦʪ 205-220 ÁC ʠ ʩʢʦʨʦʩʪ ʥʘ ʧʨʠʥʪʠʨʘʥʝ 20-60 ʤʤ/ʩʝʢ. 

 

ʌʠʛ. 1. ɹʣʦʢʦʚʘ ʩʭʝʤʘ, ʠʟʦʙʨʘʟʚ̫ʘɦ ʘ ʝʪʘʧʠʪʝ ʥʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʘʥʘʪʦʤʠʯʥʠ 

ʦʨʛʘʥʠ ʚ ʧʨʦʮʝʩʘ ʥʘ 3D ʧʨʠʥʪʠʨʘʥʝ. 

ɺ ʭʦʜʘ ʥʘ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʦʜʝʣʠʪʝ ʙ̫ʭʘ ʠʟʫʯʝʥʠ ʚ̡ʟʤʦʞʥʦʩʪʠʪʝ ʥʘ 

ʩʦʬʪʫʝʨʠʪʝ  ʟʘ  ʪʨʠʤʝʨʥʦ  ʧʨʠʥʪʠʨʘʥʝ.  ʇʦʜʙʨʘʥʠ  ʩʘ  ʦʧʪʠʤʘʣʥʠ  ʛʝʦʤʝʪʨʠʯʥʠ 



 

  

 

 

 

ʧʘʨʘʤʝʪʨʠ (ʢʘʪʦ ʛʦʣʝʤʠʥʘ ʥʘ ʩʣʦ̫ , ʜʝʙʝʣʠʥʘ ʥʘ ʩʪʝʥʠʪʝ, ʪʠʧ ʠ ʩʪʝʧʝʥ ʥʘ ʦʙʝʤʥʦ 

ʟʘʧʲʣʚʘʥʝ ʠ ʜʨ.) ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʤʦʜʝʣʠʪʝ, ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʠʪʝ ʟʘ 

ʧʨʠʥʪʠʨʘʥʝʪʦ ʪʝʨʤʦʜʠʥʘʤʠʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʨʘʟʪʘʧʷʥʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ 

ʬʠʣʘʤʝʥʪʠ ʠ ʛʦʣʝʤʠʥʘ ʥʘ ʧʦʪʦʢʘ ʥʘ ʦʪʣʘʛʘʥʝ ʥʘ ʬʠʣʘʤʝʥʪʘ. 

 
ʈʝʟʫʣʪʘʪʠ ʠ ʦʙʩʲʞʜʘʥʝ 

ʅʘ ʬʠʛ. 2 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ 3D ʧʨʠʥʪʠʨʘʥʠʪʝ ʤʦʜʝʣʠ ʥʘ ʚʝʥʘ Safena Magna 

ʚ ʥʦʨʤʘ ʠ ʩ ʥʘʣʠʯʠʝ ʥʘ ʚʘʨʠʢʦʟʠ. 
 

 

ʌʠʛ. 2. ɺʝʥʘ Safena Magna ʚ ʥʦʨʤʘ (ʦʪ ʣʷʚʦ) ʠ ʩ ʥʘʣʠʯʠʝ ʥʘ ʚʘʨʠʢʦʟʠ (ʦʪ ʜʩ̫ʥʦ) 

 

ʈʘʟʢʣʦʥʝʥʠʪʝ ʪʨʲʙʥʠ ʩʪʨʫʢʪʫʨʠ ʩʘ ʤʥʦʛʦ ʯʝʩʪʦ ʦʩʥʦʚʥʠ ʤʦʪʠʚʠ ʧʨʠ 

ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʘʥʘʪʦʤʠʯʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʩʠʩʪʝʤʠ. ɺ ʪʦʚʘ ʯʠʩʣʦ 

ʮʷʣʦʩʪʥʘʪʘ ʯʦʚʝʢhʘ ʘʥʘʪʦʤʠʷ ʝ ʠʟʛʨʘʜʝʥʘ ʩʲʱʦ ʜʦ ʛʦʣʤ̫ʘ ʩʪʝʧʝʥ ʥʘ ʙʘʟʘʪʘ ʥʘ 

ʪʘʢʠʚʘ ʩʪʨʫʢʪʫʨʠ: ʩʨ̡ʜʝʯʥʦ-ʩʲʜʦʚʘʪʘ ʩʠʩʪʝʤʘ, ʥʝʨʚʥʠʪʝ ʧʲʪʠʱʘ ʠ 

ʚ̡ʟʜʫʭʦʧʨʝʥʦʩʥʘʪʘ ʩʠʩʪʝʤʘ ʚ ʙʝʣʠʪʝ ʜʨʦʙʦʚʝ. ɿʘʧʦʟʥʘʚʘʥʝʪʦ ʩ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ 

ʦʪʜʝʣʥʠʪʝ ʢʣʦʥʦʚʝ ʥʘ ʨʘʟʢʣʦʥʷʚʘʱʠʪʝ ʩʝ ʩʪʨʫʢʪʫʨʠ, ʢʘʢʪʦ ʠ ʩ ʪʝʟʠ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʠʪʝ ʪʘʢʠʚʘ, ʝ ʦʪ ʠʟʢʣʯʁʠʪʝʣʥʘ ʚʘʞʥʦʩʪ, ʪʲʡ ʢʘʪʦ ʪʝ ʠʤʘʪ ʧʨʢ̫ʦ ʚ̡ʟʜʝʡʩʪʚʠʝ 

ʚ̡ ʨʭʫ ʥʦʨʤʘʣʥʠʪʝ ʠʣʠ ʧʘʪʦʣʦʛʠʯʥʠ ʬʫʥʢʮʠʠ ʚ ʦʧʨʝʜʝʣʝʥ ʦʨʛʘʥ, ʪʢ̡ʘʥ ʠʣʠ ʩʠʩʪʝʤʘ 

(Mattingly et al., 2015). ɽʪʦ ʟʘʱʦ, ʠʟʫʯʘʚʘʥʝʪʦ ʠʤ ʝ ʚʘʞʥʘ ʯʘʩʪ ʦʪ ʤʝʜʠʮʠʥʩʢʦʪʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʨʘʟʣʠʯʥʠ ʧʨʝʜʢʣʠʥʠʯʥʠ ʠ ʢʣʠʥʠʯʥʠ ʜʠʩʮʠʧʣʠʥʠ ʚ ʨʘʟʣʠʯʝʥ 

ʘʩʧʝʢʪ, ʢʦʝʪʦ ʝ ʠ ʧʨʠʯʠʥʘʪʘ ʪʝ ʜʘ ʩʝ ʚ̫̫ʚʘʪ ʥʘʡ-ʯʝʩʪʦ ʦʙʝʢʪ ʥʘ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ 

ʤʦʜʝʣʠʨʘʥʝ: ʦʪ ʥʘʡ-ʧʨʦʩʪʠ ʬʠʟʠʯʥʠ ʤʦʜʝʣʠ ʜʦ 3D ʢʦʤʧʁʪʲʨʥʠ ʠʥʪʝʨʘʢʪʠʚʥʠ 

(Mattingly et al., 2015) ʠ 3D ʧʨʠʥʪʠʨʘʥʠ ʤʦʜʝʣʠ. 

ʆʩʥʦʚʥʦ ʧʨʝʜʠʤʩʪʚʦ ʥʘ ʧʨʠʥʪʠʨʘʥʠʷ ʤʦʜʝʣ ʝ ʚ̡ʟʤʦʞʥʦʩʪʪʘ ʟʘ 

ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʮʷʣʦʩʪʥʘ ʚʠʟʠʷ ʟʘ ʩʣʦʞʥʘʪʘ ʨʘʟʢʣʦʥʷʚʘʱʘ ʩʝ ʩʠʩʪʝʤʘ ʠ ʥʝʡʥʠʪʝ 

ʬʫʥʢʮʠʠ, ʢʦʝʪʦ ʧʦʟʚʦʣʚ̫ʘ ʜʘ ʩʝ ʠʟʫʯʘʚʘʪ ʠ ʠʤʠʪʠʨʘʪ ʪʦʯʥʦ ʥʝ ʩʘʤʦ ʬʠʟʠʯʥʠʪʝ ï 

ʤʝʭʘʥʠʯʥʠ,   ʝʣʘʩʪʠʯʥʠ,   ʭʝʤʦʜʠʥʘʤʠʯʥʠ,   ʛʝʦʤʝʪʨʠʯʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ   ʠ   ʜʨ. 



 

  

 

 

 

ʩʚʦʡʩʪʚʘ, ʥʦ ʠ ʬʠʟʠʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʧʨʦʮʝʩʠʪʝ ʚ ʪ̫ ʭ. 

ʀʤʝʥʥʦ ʟʘ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʧʨʦʮʝʩʠ, ɦ ʝ ʙ̡ ʜʝ ʠʟʧʦʣʟʚʘʥ ʧʨʠʥʪʠʨʘʥʠʷʪ 

ʤʦʜʝʣ, ʦʧʠʩʘʥ ʧʦ-ʛʦʨʝ. ʇʲʨʚʘʪʘ ʚ̡ʟʤʦʞʥʦʩʪ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʤʫ ʚ ʩʚ̡ʨʟʘʥʘ ʩʠʩʪʝʤʘ 

ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʧʨʦʤʷʥʘʪʘ ʥʘ ʭʝʤʦʜʠʥʘʤʠʢʘʪʘ ʚ̡ ʚ ʚʝʥʘ Safena Magna ʚ ʥʦʨʤʘ ʠ 

ʧʦʩʦʯʝʥʘʪʘ ʧʘʪʦʣʦʛʠʷ, ʢʘʪʦ ʯʘʩʪ ʦʪ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʦʙʫʯʝʥʠʝ ʧʦ ʬʠʟʠʢʘ ʟʘ ʩʪʫʜʝʥʪʠ 

ʧʦ ʤʝʜʠʮʠʥʘ. 

ʂʘʪʦ ʦʩʥʦʚʥʘ ʟʘʜʘʯʘ ʧʨʝʜʠ ʩʟ̡ʜʘʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʮʷʣʦʩʪʝʥ ʭʝʤʦʜʠʥʘʤʠʯʝʥ 

ʤʦʜʝʣ, ʘʚʪʦʨʠʪʝ ʥʘ ʪʘʟʠ ʧʫʙʣʠʢʘʮʠʷ ʩʤʪ̫ʘʪ ʜʘ ʦʧʪʠʤʠʟʠʨʘʪ ʤʦʜʝʣʘ ʦʩʥʦʚʥʦ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʤʝʭʘʥʠʯʥʠʪʝ ʠ ʝʣʘʩʪʠʯʥʠ ʩʚʦʡʩʪʚʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʷ ʟʘ ʧʨʠʥʪʠʨʘʥʝʪʦ 

ʤʘʪʝʨʠʘʣ, ʧʘʨʘʤʝʪʨʠʪʝ ʠ ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʩʠʩʪʝʤʘʪʘ, 

ʠʟʤʝʨʚʘʥʠʪʝ ʚʝʣʠʯʠʥʠ, ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʥʝʨʛʝʪʠʢʘʪʘ ʥʘ ʧʨʦʮʝʩʠʪʝ. 

 
ɿʘʢʣʁʯʝʥʠʝ 

ʉʣʝʜ ʩʟ̡ʜʘʚʘʥʝ ʥʘ ʢʦʤʧʁʪʲʨʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʚʝʥʘ Safena Magna ʚ 

ʥʦʨʤʘ ʠ ʩ ʥʘʣʠʯʠʝ ʥʘ ʚʘʨʠʢʦʟʠ, ʝ ʧʨʠʥʪʠʨʘʥ 3D ʤʦʜʝʣ, ʩ ʮʝʣ ʧʨʠʣʦʞʝʥʠʝ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʦʙʫʯʝʥʠʝ ʥʘ ʩʪʫʜʝʥʪʠ ʧʦ ʤʝʜʠʮʠʥʘ ʚ ʨʘʟʣʠʯʥʠ ʧʨʝʜʢʣʠʥʠʯʥʠ ʠ 

ʢʣʠʥʠʯʥʠ ʜʠʩʮʠʧʣʠʥʠ. ʆʪʯʝʪʝʥʠ ʩʘ ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʤʦʜʝʣʘ ʠ ʩʘ ʧʦʩʦʯʝʥʠ 

ʚ̡ʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʥʝʛʦʚʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʩ ʢʦʥʢʨʝʪʥʠ ʩʪʲʧʢʠ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʠ 

ʚʥʝʜʨʚ̫ʘʥʝ ʚ ʦʙʫʯʝʥʠʝʪʦ. 

 
ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʇʨʝʜʩʪʘʚʝʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʠ ʚʩʠʯʢʠ ʠʟʚ̡ ʨʰʝʥʠ ʜʦ ʤʦʤʝʥʪʘ ʜʝʡʥʦʩʪʠ 

ʩʚ̡ʨʟʘʥʠ ʩ ʥʝʛʦ ʩʘ ʬʠʥʘʥʩʠʨʘʥʠ ʠʟʮʷʣʦ ʦʪ ʧʨʦʝʢʪ ̄  80-10-205/24.04.2017 ï ʌʅʀ, 

Ăʇʨʠʣʦʞʝʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ 3D ʧʨʠʥʪʠʨʘʥʝ ʚ ʦʙʘɦʪʘ ʠ ʢʣʠʥʠʯʥʘʪʘ ʘʥʘʪʦʤʠʷñ 

ʩ ʙʘʟʦʚʘ ʦʨʛʘʥʠʟʘʮʠʷ ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 
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[2] Xu W. H., Liu J., Li  M. L., Sun Z. Y., Chen J., Wu J. H. (2014). 3D printing of 

intracranial artery stenosis based on the source images of magnetic resonance 

angiograph. Ann Transl Med, 2(8):74. 

[3] Mattingly W. A., J. H. Charike, R. Paris, D.-J. Chang, J. R. Pani (2015). 3D 

modeling of branching structures for anatomical instruction. Journal of Visual 

Languages and Computing, 29:54ï62. 



 

  

 

 

 

ʀɿʄɽʅɽʅʀɽ ʅɸ ʊɽʄʇɽʈɸʊʋʈɸʊɸ ɺ ɼʒʃɹʆʏʀʅɸ ɿɸ 

ʃɸɿɽʈʅʆ ʄɸʈʂʀʈɸʅɽ ʅɸ ʉʊʆʄɸʅɸ CT35 

 
ʅʠʢʦʣʘʡ ɸʥʛʝʣʦʚ, ʢʘʪʝʜʨʘ ʌʠʟʠʢʘ, ʭʠʤʠʷ ʠ ʝʢʦʣʦʛʠʷ, 

ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ɻʘʙʨʦʚʦ 

 
ɺʲʚʝʜʝʥʠʝ 

ʃʘʟʝʨʥʦʪʦ ʤʘʨʢʠʨʘʥʝ ʝ ʠʥʦʚʘʮʠʦʥʝʥ ʧʨʦʮʝʩ ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ 

[1 ï 6]. ɿʘ ʜʘ ʩʝ ʦʧʪʠʤʠʟʠʨʘ ʧʨʦʮʝʩʪ̡, ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʷʪ ʨʝʜʠʮʘ ʢʨʠʪʝʨʠʠ ʟʘ 

ʢʘʯʝʩʪʚʦ ʥʘ ʤʘʨʢʠʨʦʚʢʘʪʘ: 

Å ʂʦʥʪʨʘʩʪ; 

Å ʍʦʤʦʛʝʥʥʦʩʪ; 

Å ʗʩʥʦʪʘ ʠ ʦʪʯʝʪʣʠʚʦʩʪ ʥʘ ʢʦʥʪʫʨʘ; 

Å ʀʟʥʦʩʦʫʩʪʦʡʯʠʚʦʩʪ. 

ɺʩʝʢʠ ʦʪ ʪʝʟʠ ʢʨʠʪʝʨʠʠ ʠʤʘ ʩʚʦ̫ ʦʪʥʦʩʠʪʝʣʥʘ ʪʝʞʝʩʪ ʟʘ ʦʧʪʠʤʠʟʘʮʠʷʪʘ 

ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʦʮʝʩ. ʀʟʥʦʩʦʫʩʪʦʡʯʠʚʦʩʪʪʘ ʩʠʣʥʦ ʟʘʚʠʩʠ ʦʪ ʜʲʣʙʦʯʠʥʠʪʝ ʥʘ 

ʩʪʦʧʠʣʢʘʪʘ (ʧʨʠ ʤʘʨʢʠʨʘʥʝ ʯʨʝʟ ʪʦʧʝʥʝ) ʠʣʠ ʥʘ ʢʘʥʘʣʘ (ʧʨʠ ʤʘʨʢʠʨʘʥʝ ʯʨʝʟ 

ʠʟʧʘʨʝʥʠʝ). 

ʎʝʣ ʥʘ ʨʘʙʦʪʘʪʘ ʝ ʠʟʩʣʝʜʚʘʥʝ ʯʨʝʟ ʯʠʩʣʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʥʘ ʠʟʤʝʥʝʥʠʝʪʦ 

ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ ʜʲʣʙʦʯʠʥʘ ʧʨʠ ʣʘʟʝʨʥʦ ʤʘʨʢʠʨʘʥʝ ʥʘ ʦʙʨʘʟʮʠ ʦʪ ʩʪʦʤʘʥʘ CT35 

ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʩʪʦʧʠʣʢʘʪʘ ʟʘ ʪʨʠ ʧʣʲʪʥʦʩʪʠ ʥʘ ʤʦʱʥʦʩʪʪʘ. 

ʀʟʣʦʞʝʥʠʝ 

ʏʠʩʣʝʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʘ ʠʟʚ̡ ʨʰʝʥʠ ʩ ʧʨʦʛʨʘʤʘ TEMPERA- 

TURFELD3D [7]. ʊ̫  ʝ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʠ ʧʦʣʝʪʘ ʧʨʠ 

ʣʘʟʝʨʥʦ ʚ̡ʟʜʝʡʩʪʚʠʝ ʚ̡ ʨʭʫ ʤʘʪʝʨʠʘʣʠ. ɿʦʥʠʪʝ ʥʘ ʚ̡ʟʜʝʡʩʪʚʠʝ ʩʘ ʩ ʤʥʦʛʦ ʤʘʣʢʠ 

ʨʘʟʤʝʨʠ ï ʦʪ ʜʝʩʝʪʢʠ ʜʦ ʩʪʦʪʠʮʠ ʤʠʢʨʦʤʝʪʨʠ. ʇʨʦʛʨʘʤʘʪʘ ʨʘʙʦʪʠ ʩ ʰʠʨʦʢ ʢʨʲʛ ʦʪ 

ʚʭʦʜʥʠ ʧʘʨʘʤʝʪʨʠ ʠ ʚ̡ʟʤʦʞʥʦʩʪʠ ʟʘ ʘʥʘʣʠʟ ʥʘ ʧʨʝʩʤʝʪʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ. 

ʇʨʦʛʨʘʤʘʪʘ ʠʤʘ ʜʚʘ ʤʦʜʝʣʘ ʟʘ ʧʨʝʩʤʪ̫ʘʥʝ ï ʜʠʥʘʤʠʯʝʥ ʠ ʩʪʘʪʠʯʝʥ. ɿʘ 

ʧʨʦʮʝʩʘ ʣʘʟʝʨʥʦ ʤʘʨʢʠʨʘʥʝ ʩʝ ʠʟʧʦʣʟʚʘ ʜʠʥʘʤʠʯʥʠʷ ʤʦʜʝʣ. ʊʝʤʧʝʨʘʪʫʨʥʠʪʝ 

ʧʦʣʝʪʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʢʘʢʪʦ ʥʘ ʧʦʚ̡ ʨʭʥʦʩʪʪʘ ʥʘ ʤʘʪʝʨʠʘʣʘ, ʪʘʢʘ ʠ ʚ ʜʲʣʙʦʯʠʥʘ. 

ʆʩʥʦʚʥʠʷʪ ʧʨʦʟʦʨʝʮ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʧʦʢʘʟʚʘ ʥʝʡʥʠʪʝ h ʠʨʦʢʠ ʚ̡ʟʤʦʞʥʦʩʪʠ - 

ʜʝʣ. ɿʘ ʧʨʝʩʤʪ̫ʘʥʝʪʦ ʥʘ ʥʦʚ ʤʦʜʝʣ ʝ ʥʝʦʙʭʦʜʠʤʦ ʚ̡ʚʝʞʜʘʥʝ ʥʘ ʚʭʦʜʥʠ ʧʘʨʘʤʝʪʨʠ: 

Å ʇʨʦʛʨʘʤʥʠ ʧʘʨʘʤʝʪʨʠ; 

Å ɻʝʦʤʝʪʨʠʯʥʠ ʧʘʨʘʤʝʪʨʠ; 

Å ʇʘʨʘʤʝʪʨʠ ʥʘ ʣʘʟʝʨʘ; 

Å ʇʘʨʘʤʝʪʨʠ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ. 

ʂʘʪʦ ʩʝ ʟʘʜʘʜʘʪ ʚʭʦʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʝ ʠʟʚ̡ ʨʚhʘʪ ʧʨʝʩʤʪ̫ʘʥʠʷʪʘ ʥʘ  

ʪʝʤʧʝʨʘʪʫʨʥʠʪʝ ʧʦʣʝʪʘ. ʉʣʝʜ ʪʦʚʘ ʩʝ ʦʪʚʘʨʷ ʧʨʦʟʦʨʝʮʲʪ Ăɸʥʘʣʠʟ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝñ.  

ɿʘʨʝʞʜʘʪ ʩʝ ʚʩʠʯʢʠ ʠʟʭʦʜʥʠ ʜʘʥʥʠ ʩ ʧʨʝʩʤʝʪʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ: 

Å ɸʥʠʤʘʮʠʷ ʥʘ ʮʝʣʠʷ ʧʨʦʮʝʩ; 

Å ʊʝʤʧʝʨʘʪʫʨʝʥ ʧʨʦʬʠʣ ʥʘ ʤʘʪʝʨʠʘʣʘ ʚ ʜʘʜʝʥ ʤʦʤʝʥʪ; 

Å ʇʨʦʬʠʣ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ; 

Å ɿʘʚʠʩʠʤʦʩʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʦʪ ʚʨʝʤʝʪʦ; 

Å ʀʟʤʝʥʝʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ ʜʲʣʙʦʯʠʥʘ ʥʘ ʤʘʪʝʨʠʘʣʘ; 



 

  

 

 

 

 
ʌʠʛ. 1 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʩʝ ʦʪʥʘʩʷʪ ʟʘ ʣʘʟʝʨʥʘ ʪʝʭʥʦʣʦʛʠʯʥʘ ʩʠʩʪʝʤʘ ʩ ʚʣʘʢʥʝʩʪʦ- 

ʦʧʪʠʯʝʥ ʣʘʟʝʨ, ʨʘʙʦʪʝʱ ʚ ʙʣʠʟʢʘʪʘ ʠʥʬʨʘʯʝʨʚʝʥʘ ʦʙʣʘʩʪ [8, 9]. ɺʣʘʢʥʝʩʪʦ-ʦʧʪʠʯʥʠʷʪ 

ʣʘʟʝʨ ʝ ʠʥʦʚʘʮʠʦʥʝʥ ʣʘʟʝʨ, ʢʦʡʪʦ ʥʝʧʨʝʢʲʩʥʘʪʦ ʝ ʫʩʚ̡ʝʨʰʝʥʩʪʚʘʥ ʠ ʟʘʝʤʘ ʚʩʝ 

ʧʦ-ʰʠʨʦʢʠ ʪʝʨʠʪʦʨʠʠ ʚ ʧʨʠʣʦʞʝʥʠʝʪʦ ʩʠ. ʆʩʦʙʝʥʦ ʧʦʜʭʦʜʷʱ ʝ ʟʘ ʤʘʨʢʠʨʘʥʝ ʥʘ 

ʤʝʪʘʣʠ ʠ ʩʧʣʘʚʠ (ʚʢʣʯʁʠʪʝʣʥʦ ʩʪʦʤʘʥʠ). ʅʝʛʦʚʦʪʦ ʣʲʯʝʥʠʝ ʜʦʙʨʝ ʩʝ ʫʩʚʦ̫ʚʘ ʧʨʠ 

ʚ̡ʟʜʝʡʩʪʚʠʝ ʚ̡ ʨʭʫ ʠʟʜʝʣʠʷ ʦʪ ʩʪʦʤʘʥʠ, ʪʲʡ ʢʘʪʦ ʠʤʘ ʛʦʣʤ̫ʘ ʧʦʛʣʲʘɦʪʝʣʥʘ 

ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʪ̫ ʭ. ɺ ʪʘʙʣ. 1 ʩʘ ʜʘʜʝʥʠ ʥʢ̫ʦʠ ʦʩʥʦʚʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʠʩʪʝʤʘʪʘ ʠ 

ʣʘʟʝʨʘ. ʃʘʟʝʨʥʘʪʘ ʩʠʩʪʝʤʘ ʩʝ ʦʪʣʠʯʘʚʘ ʩ ʚʠʩʦʢʘ ʪʦʯʥʦʩʪ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʠ ʜʘʚʘ 

ʧʨʠʜʚʠʞʚʘʥʝ ʥʘ ʣʲʯʘ ʚ ʰʠʨʦʢ ʜʠʘʧʘʟʦʥ ʥʘ ʩʢʦʨʦʩʪʪʘ. ʆʩʠʛʫʨʷʚʘ ʠ ʧʦʜʜʲʨʞʘ 

ʥʝʦʙʭʦʜʠʤʠʪʝ ʧʘʨʘʤʝʪʨʠ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʧʨʝʟ ʮʝʣʠʷ ʨʘʙʦʪʝʥ ʮʠʢʲʣ. 

ʃʘʟʝʨʲʪ ʝ ʩ ʚʠʩʦʢʦ ʢʘʯʝʩʪʚʦ ʥʘ ʣʲʯʝʥʠʝʪʦ ʠ ʛʦʣʷʤ ʢ.ʧ.ʜ. 

 
ʊʘʙʣʠʮʘ1 

 

ʇʘʨʘʤʝʪʲʨ ʉʪʦʡʥʦʩʪ 

ɼʲʣʞʠʥʘ ʥʘ ʚʲʣʥʘʪʘ ɚ, nm 1 062 

ʄʦʱʥʦʩʪ P, W 40,0 

ʏʝʩʪʦʪʘ ɜ, kHz 100 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʠʤʧʫʣʩʠʪʝ Ű, ns 100 

ʀʤʧʫʣʩʥʘ ʝʥʝʨʛʠʷ E , mJ 
p 

0,40 

ʀʤʧʫʣʩʥʘ ʤʦʱʥʦʩʪ P , kW 
p 

4,00 

ʂʘʯʝʩʪʚʦ ʥʘ ʣʲʯʘ M2
 < 1,1 

ʊʦʯʥʦʩʪ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘʥʝ, Õm 2,5 

ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʧʦʣʝʟʥʦ ʜʝʡʩʪʚʠʝ, % 40 

 

ɿʘʜʘʜʝʥʠʪʝ ʦʙʨʘʟʮʠ ʩʘ ʦʪ ʢʦʥʩʪʨʫʢʮʠʦʥʥʘ ʩʪʦʤʘʥʘ C35, ʢʦ̫ʪʦ ʝ ʩ h ʠʨʦʢʦ 

ʧʨʠʣʦʞʝʥʠʝ  ʚ  ʠʥʜʫʩʪʨʠʪ̫ʘ.  ʀʟʧʦʣʟʚʘ  ʩʝ  ʟʘ  ʧʨʦʠʟʚʦʜʩʪʚʦ  ʥʘ  ʦʩʠ,  ʮʠʣʠʥʜʨʠ, 



 

  

 

 

 

ʢʦʣʷʥʦʚʠ ʚʘʣʦʚʝ, ʩʚ̡ʨʟʚʘʱʠ ʧʨʲʪʠ, ʰʧʠʥʜʝʣʠ, ʟ̡ ʙʥʠ ʢʦʣʝʣʘ, ʪʨʘʚʝʨʩʠ, ʙʘʥʜʘʞʠ, 

ʜʞʘʥʪʠ, ʜʠʩʢʦʚʝ ʠ ʜʨ. [10]. ʊ̫ ʝ ʥʠʩʢʦʚ̡ʛʣʝʨʦʜʥʘ ʩʪʦʤʘʥʘ ʩ ʛʦʣʤ̫ʘ ʪʦʧʣʦʧʨʦʚʦʜʥʦʩʪ 

ʠ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪ. 

ʏʠʩʣʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ 

ʇʨʦʚʝʜʦʭʘ ʩʝ ʰʠʨʦʢ ʢʨʲʛ ʦʪ ʯʠʩʣʝʥʠ ʧʨʝʩʤʪ̫ʘʥʠʷ ʟʘ ʧʨʦʮʝʩʘ ʣʘʟʝʨʥʦ 

ʤʘʨʢʠʨʘʥʝ ʥʘ ʦʙʨʘʟʮʠ ʦʪ ʠʟʩʣʝʜʚʘʥʘʪʘ ʩʪʦʤʘʥʘ. ʊʝ ʩʘ ʟʘ ʪʨʠ ʧʣʲʪʥʦʩʪʠ ʥʘ 

ʤʦʱʥʦʩʪʪʘ: qs1 = 1,06.1010 W/m2; qs2 = 1,33.1010 W/m2; qs3 = 1,49.1010 W/m2. 

ʇʦʣʫʯʝʥʠ ʙ̫ʭʘ ʪʝʤʧʝʨʘʪʫʨʥʠ ʧʦʣʝʪʘ ʢʘʢʪʦ ʥʘ ʧʦʚ̡ ʨʭʥʦʩʪʪʘ ʥʘ ʤʘʪʝʨʠʘʣʘ, ʪʘʢʘ ʠ ʚ 

ʜʲʣʙʦʯʠʥʘ. ʅʘ ʬʠʛ. 2 ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʪʝʤʧʝʨʘʪʫʨʥʦʪʦ ʧʦʣʝ ʚ ʟʦʥʘʪʘ ʥʘ ʣʘʟʝʨʥʦ 

ʚ̡ʟʜʝʡʩʪʚʠʝ ʟʘ ʧʣʲʪʥʦʩʪ ʥʘ ʤʦʱʥʦʩʪʪʘ qs2 = 1,33.1010 W/m2 ʥʘ ʧʦʚ̡ ʨʭʥʦʩʪʪʘ ʥʘ 

ʦʙʨʘʟʝʮʘ (ʬʠʛ. 2ʘ) ʠ ʥʘ ʜʲʣʙʦʯʠʥʘ h = 11 Õm (ʬʠʛ. 2ʙ). ʀ ʚ ʜʚʘʪʘ ʩʣʫʯʘ ̫ʪʝʤʧʝʨʘʪʫʨʘʪʘ 

ʝ ʧʦ-ʚʠʩʦʢʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʪʦʧʝʥʝ ʥʘ ʤʘʪʝʨʠʘʣʘ. 
 

       
ʘ)                                                                    b) 

ʌʠʛʫʨʘ 2 

ɸʥʘʣʠʟ ʥʘ ʯʠʩʣʝʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ 

ʅʘ ʬʠʛ. 3 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʛʨʘʬʠʢʠ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ 

ʦʪ ʜ̡ ʣʙʦʯʠʥʘʪʘ ʟʘ ʪʨʠ ʧʣ̡ʪʥʦʩʪʠ ʥʘ ʤʦɦ ʥʦʩʪʪʘ: 1 ï qS1 = 1,06.1010 W/m2;  

2 ï 1,33.1010 W/m2; 3 ï 1,49.1010 W/m2. 

ʆʪ ʘʥʘʣʠʟʘ ʠʤ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʧʨʘʚ̫ ʪ ʩʣʝʜʥʠʪʝʦʙʦʙɦ ʝʥʠʷ: 

Å ʇʦʣʫʯʘʚʘ ʩʝ ʥʝʣʠʥʝʡʥʦ ʥʘʤʘʣʚ̫ʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʦʙʨʘʟʝʮʘ 

ʚ ʜ̡ ʣʙʦʯʠʥʘ ʠ ʟʘ ʪʨʠʪʝ ʧʣ̡ʪʥʦʩʪʠ ʥʘ ʤʦɦ ʥʦʩʪʪʘ. ɿʘ ʠʥʪʝʨʚʘʣʘ h ɭ [0, 25] Õm 

ʢʨʠʚʠʪʝ ʩʘ ʧʦ-ʩʪʨʲʤʥʠ ʦʪ ʪʝʟʠ ʟʘ ʠʥʪʝʨʚʘʣʘ h ɭ [25, 50]Õm; 

Å ɹʲʨʟʠʥʘʪʘ ʥʘ ʥʘʤaʣʷʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʝ 

ʚ ʠʥʪʝʨʚʘʣʘ h ɭ [0, 25] Õm 

21,8 oC/Õm ʟʘ qs1 = 1,06.1010 W/m2; 

27,2 oC/Õm ʟʘ qs2 = 1,33.1010 W/m2; 

30,4 oC/Õm ʟʘ qs3 = 1,49.1010 W/m2; 
ʚ ʠʥʪʝʨʚʘʣʘ h ɭ [25, 50] Õm 

8,0 oC/Õm ʟʘ qs1 = 1,06.1010 W/m2; 

10,0 oC/Õm ʟʘ qs2 = 1,33.1010 W/m2; 

11,2 oC/Õm ʟʘ qs3 = 1,49.1010 W/m2. 
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ʌʠʛ. 3 
 

ɿʘʢʣʁʯʝʥʠʝ 

ʏʠʩʣʝʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ 

ʚ ʜʲʣʙʦʯʠʥʘ ʩʧʦʤʘʛʘʪ ʜʘ ʩʝ ʥʘʧʨʘʚ̫ ʪ ʦʮʝʥʢʠ ʟʘ ʦʧʨʝʜʣʷʥʝ ʥʘ ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ 

ʩʪʦʧʠʣʢʘʪʘ ʟʘ ʧʨʦʮʝʩʘ ʣʘʟʝʨʥʦ ʤʘʨʢʠʨʘʥʝ ʯʨʝʟ ʪʦʧʝʥʝ ʠʣʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʜʣ̡ʙʦʯʠʥʘʪʘ ʥʘ ʢʘʥʘʣʠʪʝ. ʂʦʩʚʝʥʦ ʤʦʞʝ ʜʘ ʩʝ ʩʲʜʠ ʠ ʟʘ ʜʲʣʛʦʪʨʘʡʥʦʩʪʪʘ ʥʘ 

ʤʘʨʢʠʨʦʚʢʘʪʘ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʘʨʘʤʝʪʨʠ. 
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ɿɸɺʀʉʀʄʆʉʊ ʅɸ ʂʆɽʌʀʎʀɽʅʊɸ ʅɸ ɺʒʊʈɽʐʅʆ 

ʊʈʀɽʅɽ ʆʊ ʊɽʄʇɽʈɸʊʋʈɸʊɸ 

 
ʅʠʢʦʣʘʡ ɸʥʛʝʣʦʚ, ʢʘʪʝʜʨʘ ʌʠʟʠʢʘ, ʭʠʤʠʷ ʠ ʝʢʦʣʦʛʠʷ, 

ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ɻʘʙʨʦʚʦ 

 
 

ɺʲʚʝʜʝʥʠʝ 

B ʨʘʟʣʠʯʥʠ ʩʝʢʪʦʨʠ ʥʘ ʠʥʜʫʩʪʨʠʪ̫ʘ (ʭʨʘʥʠʪʝʣʥʦ-ʚʢʫʩʦʚʘ, ʭʠʤʠʯʝʩʢʘ ʠ 

ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʧʨʦʤʠʰʣʝʥʦʩʪ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʣʘʩʪʤʘʩʠ, ʥʝʬʪʦʧʨʝʨʘʙʦʪʚʘʱʘ ʠ 

ʩʪʨʦʠʪʝʣʥʘ ʠʥʜʫʩʪʨʠʷ, ʚʦʜʦʧʨʝʯʠʩʪʚʘʪʝʣʥʠ ʩʲʦʨʲʞʝʥʠʷ ʠ ʜʨ.) ʩʝ ʧʨʠʣʘʛʘʪ ʰʠʨʦʢ 

ʥʘʙʦʨ ʦʪ ʦʧʝʨʘʮʠʠ, ʩʚ̡ʨʟʘʥʠ ʩʲʩ ʩʤʝʩʚʘʥʝ ʠ ʭʦʤʦʛʝʥʠʟʠʨʘʥʝ ʥʘ ʜʘʜʝʥʠ ʩʫʙʩʪʘʥʮʠʠ 

[8ï10]. ɿʘ ʮʝʣʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʨʘʟʥʦʦʙʨʘʟʥʘ ʛʘʤʘ ʦʪ ʠʥʜʫʩʪʨʠʘʣʥʠ ʤʠʢʩʝʨʠ, 

ʙʣʝʥʜʝʨʠ, ʙ̡ ʨʢʘʯʢʠ ʠ ʜʨʫʛʦ ʩʤʝʩʠʪʝʣʥʦ ʦʙʦʨʫʜʚʘʥʝ. ʉʤʝʩʚʘʪ ʩʝ ʨʘʟʣʠʯʥʠ ʧʦ ʚʠʜ, 

ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ (ʜʠʥʘʤʠʯʝʥ ʚʠʩʢʦʟʠʪʝʪ), ʭʠʤʠʯʝʥ ʩʲʩʪʘʚ ʠ 

ʘʛʨʝʛʘʪʥʦ ʩʲʩʪʦ̫ ʥʠʝ ʤʘʪʝʨʠʘʣʠ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʧʦʣʫʯʠ ʩʤʝʩ ʩ ʜʘʜʝʥʦ ʢʘʯʝʩʪʚʦ ʠ 

ʭʦʤʦʛʝʥʥʦʩʪ. 

ʎʝʣ ʥʘ ʨʘʙʦʪʘʪʘ ʝ ʟʘʜʲʣʙʦʯʘʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʟʘ ʚ̫ʣʝʥʠʝʪʦ 

ʥʘ ʧʨʝʥʘʩʷʥʝ ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ ʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ̡ ʨʭʫ 

ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ ʢʘʪʦ ʩʝ ʧʨʝʜʣʘʛʘ ʥʦʚʦ ʣʘʙʦʨʘʪʦʨʥʦ ʫʧʨʘʞʥʝʥʠʝ 

ʟʘ ʢʫʨʩʘ ʧʦ ʬʠʟʠʢʘ ʦʪ ʜʷʣ Ăʊʝʨʤʦʜʠʥʘʤʠʢʘ ʠ ʤʦʣʝʢʫʣʥʘ ʬʠʟʠʢʘò. 

ʀʟʣʦʞʝʥʠʝ 

ʊʝʦʨʝʪʠʯʥʠ ʘʩʧʝʢʪʠ [1-7] 

ʇʨʠ ʫʩʧʦʨʝʜʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʜʚʘ ʩʩ̡ʝʜʥʠ ʩʣʦ̫ ʦʪ ʬʣʫʠʜ ʩ ʨʘʟʣʠʯʥʠ 

ʩʢʦʨʦʩʪʠ ʤʝʞʜʫ ʪ̫ ʭ ʚ̡ ʟʥʠʢʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʢʦʝʪʦ ʩʝ ʥʘʨʠʯʘ ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ 

ʠʣʠ ʚʠʩʢʦʟʠʪʝʪ (ʬʠʛ. 1).

 

ʌʠʛ. 1 
ʉʠʣʘʪʘ ʥʘ ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ ʩʝ ʜʘʚʘ ʩʲʩ ʟʘʢʦʥʘ ʥʘ ʅʶʪʦʥ 

,   (1) 

ʢʲʜʝʪʦ   ʝ ʧʣʦʪɦʘ ʥʘ ʩʣʦ̫ ,      ʝ ʛʨʘʜʠʝʥʪʲʪ ʥʘ ʩʢʦʨʦʩʪʪʘ,  ï ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ 

ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ (ʜʠʥʘʤʠʯʝʥ ʚʠʩʢʦʟʠʪʝʪ). ʂʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ ɖ 

ʯʠʩʣʝʥʦ  ʝ  ʨʘʚʝʥ  ʥʘ  ʩʠʣʘʪʘ  ʥʘ  ʚ̡ʪʨʝʰʥʦ  ʪʨʠʝʥʝ,  ʜʝʡʩʪʚʘʱʘ  ʥʘ  ʧʣʦʱ  1 m2   ʦʪ 

ʧʦʚ̡ ʨʭʥʦʩʪʪʘ ʥʘ ʩʣʦ̫ ʧʨʠ ʛʨʘʜʠʝʥʪ ʥʘ ʩʢʦʨʦʩʪʪʘ 1 s-1. ɿʥʘʢʲʪ (ï) ʧʦʢʘʟʚʘ, ʯʝ 
ʧʦʩʦʢʠʪʝ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʨʠʝʥʝ ʠ ʛʨʘʜʠʝʥʪʲʪ ʥʘ ʩʢʦʨʦʩʪʪʘ ʩʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʠ. ʉ 

ʧʦʤʦʪɦʘ ʥʘ ʤʦʣʝʢʫʣʥʦ-ʢʠʥʝʪʠʯʥʘʪʘ ʪʝʦʨʠʷ ʤʦʛʘʪ ʜʘ ʩʝ ʦʙ̫ ʩʥʷʪ ʧʨʠʯʠʥʠʪʝ ʟʘ 

ʚ̡ ʟʥʠʢʚʘʥʝ ʥʘ ʩʠʣʠʪʝ ʥʘ ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ ʥʘ ʠʜʝʘʣʝʥ ʛʘʟ. 
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ʄʝʨʥʘ ʝʜʠʥʠʮʘ ʚ SI ʟʘ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ ɖ ʝ Pa.s. 

ʂʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ ʩʝ ʜʘʚʘ ʩ ʠʟʨʘʟʘ: 
 

, (2) 
 

ʢʲʜʝʪʦ n ʝ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʤʦʣʝʢʫʣʠʪʝ, m ï ʤʘʩʘʪʘ ʥʘ ʝʜʥʘ ʤʦʣʝʢʫʣʘ,    ï 

ʩʨʝʜʥʘʪʘ ʪʦʧʣʠʥʥʘ ʩʢʦʨʦʩʪ ʥʘ ʤʦʣʝʢʫʣʠʪʝ,   ï ʩʨʝʜʥʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʩʚʦʙʦʜʥʠʷ 

ʧʨʦʙʝʛ ʥʘ ʤʦʣʝʢʫʣʠʪʝ. 

ʂʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʯʨʝʟ ʧʘʜʘʱʘ 

ʧʣʲʪʥʘ ʩʬʝʨʘ ʚ̡ ʚ ʚʠʩʢʦʟʥʘ ʩʨʝʜʘ. ʉʠʣʘʪʘ ʥʘ ʪʨʠʝʥʝ F ʧʨʠ ʜʚʠʞʝʥʠʝ ʥʘ ʪ̫ ʣʦ ʚ̡ ʚ 

ʬʣʫʠʜ ʟʘʚʠʩʠ ʦʪ ʬʦʨʤʘʪʘ ʥʘ ʪ̫ ʣʦʪʦ. ɿʘ ʩʬʝʨʠʯʥʠ ʪʝʣʘ, ʜʚʠʞʝʱʠ ʩʝ ʚ ʥʝʧʦʜʚʠʞʥʘ 

ʪʝʯʥʦʩʪ, ʩʠʣʘʪʘ ʥʘ ʪʨʠʝʥʝ ʩʝ ʦʧʠʩʚʘ ʩʲʩ ʟʘʢʦʥʘ ʥʘ ʉʪʦʢʩ: 

F = 6́ ɖrv, (3) 

ʢ̡ ʜʝʪʦ r ʝ ʨʘʜʠʫʩʲʪ ʥʘ ʩʬʝʨʘʪʘ; v ï ʩʢʦʨʦʩʪʪʘ Ⱬ. 

ɺʲʨʭʫ ʩʬʝʨʘ, ʩʚʦʙʦʜʥʦ ʧʘʜʘʱʦ ʚ̡ ʚ ʚʠʩʢʦʟʥʘ ʪʝʯʥʦʩʪ, ʜʝʡʩʪʚʘʪ ʦʱʝ 

ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ: 

G = mg = 4/3 ˊr3ɟ g, (4) 

ʢʲʜʝʪʦ ɟ  ʝ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʩʬʝʨʘʪʘ, g ï ʟʝʤʥʦʪʦ ʫʩʢʦʨʝʥʠʝ; ʠ ʠʟʪʣʘʩʢʚʘʘɦʪʘ ʩʠʣʘ F 

(ʧʦ ʟʘʢʦʥʘ ʥʘ ɸʨʭʠʤʝʜ): 

G = 4/3 ˊr3ɟ g, (5) 

ʢʲʜʝʪʦ ɟ  ʝ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʪʝʯʥʦʩʪʪʘ. 

ʇʨʠ ʧʫʩʢʘʥʝ ʥʘ ʩʬʝʨʘʪʘ ʚ ʪʝʯʥʦʩʪʪʘ, ʩʠʣʘʪʘ ʥʘ ʪʝʞʝʩʪʪʘ ʝ ʥʘʩʦʯʝʥʘ 

ʥʘʜʦʣʫ, ʘ ʩʲʧʨʦʨʪʠʚʠʪʝʣʥʘʪʘ ʠ ʘʨʭʠʤʝʜʦʚʘʪʘ ʩʠʣʠ ʩʘ ʥʘʩʦʯʝʨʥʠ ʥʘʛʦʨʝ (ʬʠʛ. 1). 

ʈʝʟʫʣʪʘʪʥʘʪʘ ʩʠʣʘ F = G-F -F ʝ ʥʘʩʦʯʝʥʘ ʥʘʜʦʣʫ ʠ ʩʬʝʨʘʪʘ ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʜʚʠʞʠ 
p 1      2 

ʫʩʢʦʨʠʪʝʣʥʦ.  ʉʢʦʨʦʩʪʪʘ  Ⱬ  ʩʝ  ʫʚʝʣʠʯʘʚʘ  ʠ  ʪʦʚʘ  ʚʦʜʠ  ʜʦ  ʥʘʨʘʩʪʚʘʥʝ  ʥʘ  ʩʲʧ- 

ʨʦʪʠʚʠʪʝʣʥʘʪʘ ʩʠʣʘ. ʉʣʝʜ ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʝ ʪʨʠʪʝ ʩʠʣʠ ʩʘ ʚ ʨʘʚʥʦʚʝʩʠʝ ʠ ʪ̫ ʣʦʪʦ 

ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʜʚʠʞʠ ʨʘʚʥʦʤʝʨʥʦ. ɿʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ 

ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ ʩʝ ʧʦʣʫʯʘʚʘ ʠʟʨʘʟ̡ ʪ: 
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F2 
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G 

 
 
 
 
 
 
 

ʬʠʛ. 2 

 

(6) 

3  
ɿʘʜʘʯa: ɼʘ ʩʝ ʦʧʨʝʜʝʣʠ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʢʦʝʬʠ- 

ʮʠʝʥʪʘ ʥʘ ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ ʦʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʟʘ 

ʛʣʠʮʝʨʠʥ. 

ʇʨʦʟʨʘʯʝʥ ʮʠʣʠʥʜʨʠʯʝʥ ʩʲʜ (3) ʩ ʛʣʠʮʝʨʠʥ ʝ ʧʦʩʪʘʚʝʥ ʚ̡ ʚ 

ʚʘʥʘ (2) ʩ ʚʦʜʘ (ʬʠʛ. 2). ʀʟʤʝʨʚʘʥʠʷʪʘ ʟʘʧʦʯʚʘʪ ʧʨʠ ʩʪʘʡʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ.   ʉʣʝʜ   ʢʘʪʦ   ʩʝ   ʠʟʤʝʨʠ   ʩ   ʤʠʢʨʦʤʝʪʲʨ 

2   
ʜʠʘʤʝʪʲʨʲʪ d ʥʘ ʩʬʝʨʘʪʘ, ʪ̫ ʩʝ ʧʫʩʢʘ ʧʦ ʦʩʪʘ ʥʘ ʮʠʣʠʥʜʲʨʘ 

ʠ ʩʝ ʦʧʨʝʜʝʣʷ ʚʨʝʤʝʪʦ t, ʟʘ ʢʦʝʪʦ ʠʟʤʠʥʘʚʘ ʨʘʟʩʪʦ̫ ʥʠʝʪʦ 
1 
ʤʝʞʜʫ ʜʚʘʪʘ ʙʝʣʝʛʘ. ʆʪʯʠʪʘʪ ʩʝ ʚʨʲʟʢʠʪʝ: v = ɚ/t  ʠ r = d/2 

ʠ ʩʣʝʜ ʟʘʤʝʩʪʚʘʥʝ ʚ (6) ʩʝ ʧʦʣʫʯʘʚʘ ʬʦʨʤʫʣʘʪʘ, ʦʪ ʢʦ̫ʪʦ ʩʝ 

ʠʟʯʠʩʣʷʚʘ ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ: 

ʇʦʩʪʝʧʝʥʥʦ ʛʣʠʮʝʨʠʥʲʪ ʩʝ ʟʘʛʨʷʚʘ ʩ ʥʘʛʨʝʚʘʪʝʣʝʥ ʫʨʝʜ (1) 

ʠ ʩʝ ʠʟʚ̡ ʨʚhʘʪ ʩʣʝʜʚʘʱʠʪʝ ʦʧʠʪʠ. ʋʜʘʯʥʦ ʝ ʜʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʠʟʤʝʨʚʘʥʠʷ ʧʨʠ 

ʩʪʲʧʢʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ȹT = 2oC. ʆʧʠʪʥʠʪʝ ʜʘʥʥʠ ʠ ʧʨʝʩʤʝʪʥʘʪʠʪʝ ʚʝʣʠʯʠʥʠ ʩʝ 



 

  

 

 

 

ʥʘʥʘʩʷʪ ʚ ʧʦʜʭʦʜʷʱʘ ʪʘʙʣʠʮʘ (ʪʘʙʣ. 1). ʏʝʨʪʘʝ ʩʝ ʛʨʘʬʠʢʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘʪʘ 

ʟʘʚʠʩʠʤʦʩʪ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ ʦʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ɖ = ɖ(T) ï 

ʬʠʛ. 3. 

 

ʊʘʙʣʠʮʘ 1.  

 
 

ʌʠʛ. 3 

ʇʦʣʫʯʝʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʨʝʟʫʣʪʘʪʠ ʩʝ ʦʙʦʙʱʘʚʘʪ: 

Å ɸʥʘʣʠʟʠʨʘ ʩʝ ʚʠʜʲʪ ʥʘ ʛʨʘʬʠʢʘʪʘ; 
 

Å ʆʧʨʝʜʝʣʷ ʩʝ ʙ̡ʨʟʠʥʘʪʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ 

ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ; 

Å ʇʨʝʜʣʘʛʘʪ ʩʝ ʚ̡ʟʤʦʞʥʦʩʪʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʪʦʯʥʦʩʪʪʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ. 

ɿʘʢʣʁʯʝʥʠʝ 

ʉʣʝʜ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʪʦ ʫʧʨʘʞʥʝʥʠʝ, ʩʪʫʜʝʥʪʠʪʝ ʱʝ 

ʟʘʜʲʣʙʦʯʘʪ ʟʥʘʥʠʷʪʘ ʩʠ ʦʪʥʦʩʥʦ ̫ ʚʣʝʥʠʝʪʦ ʚ̡ʪʨʝʰʥʦ ʪʨʠʝʥʝ, ʦʙʨʘʙʦʪʢʘ ʥʘ ʦʧʠʪʥʠ 

ʨʝʟʫʣʪʘʪʠ, ʧʨʝʩʤʪ̫ʘʥʝ ʥʘ ʛʨʝʰʢʠ ʠ ʱʝ ʧʦʣʫʯʘʪ ʥʦʚʠ ʧʨʘʢʪʠʯʝʩʢʠ ʫʤʝʥʠʷ. ʊʦ ʝ 

ʧʦʣʝʟʥʦ ʟʘ ʙ̡ʜʝʦɦʪʦ ʠʤ ʠʟʛʨʘʞʜʘʥʝ ʢʘʪʦ ʜʦʙʨʠ ʩʧʝʮʠʘʣʠʩʪʠ, ʦʩʦʙʝʥʦ ʟʘ ʪʝʟʠ ʦʪ 

ʩʧʝʮʠʘʣʥʦʩʪ Ăʆʪʦʧʣʠʪʝʣʥʘ, ʚʝʥʪʠʣʘʮʠʦʥʥʘ, ʢʣʠʤʘʪʠʯʥʘ ʠ ʛʘʟʦʚʘ ʪʝʭʥʠʢʘñ. 
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ɺʃʀʗʅʀɽ ʅɸ ʇʈʆɼʒʃɾʀʊɽʃʅʆʉʊʊɸ ʅɸ ʀʄʇʋʃʉʀʊɽ 

ɿɸ ʃɸɿɽʈʅʆ ʄɸʈʂʀʈɸʅɽ ʅɸ ʉʊʆʄɸʅɸ CT35 

 
ʅʠʢʦʣʘʡ ɸʥʛʝʣʦʚ, ʢʘʪʝʜʨʘ ʌʠʟʠʢʘ, ʭʠʤʠʷ ʠ ʝʢʦʣʦʛʠʷ, 

ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ɻʘʙʨʦʚʦ 

 
ɺʲʚʝʜʝʥʠʝ 

ʃʘʟʝʨʥʦʪʦ ʤʘʨʢʠʨʘʥʝ ʥʘ ʤʝʪʘʣʠ ʠ ʩʧʣʘʚʠ ʰʠʨʦʢʦ ʩʝ ʠʟʧʦʣʟʚʘ ʚ 

ʧʨʦʤʠʰʣʝʥʦʩʪʪʘ [1 ï 2]: 

Å ɽʣʝʢʪʨʦʥʠʢʘ ʠ ʝʣʝʢʪʨʦʪʝʭʥʠʢʘ; 

Å ʄʘʰʠʥʦʩʪʨʦʝʥʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʘ ʧʨʦʤʠʰʣʝʥʦʩʪ; 

Å ʆʙʨʘʙʦʪʢʘ ʥʘ ʣʠʩʪʦʚʠ ʤʝʪʘʣʠ; 

Å ʄʝʜʠʮʠʥʩʢʠ ʪʝʭʥʦʣʦʛʠʠ; 

Å ɸʚʪʦʤʦʙʠʣʥʘ ʧʨʦʤʠʰʣʝʥʦʩʪ; 

Å Kʦʨʘʙʦʩʪʨʦʝʥʝ; 

Å ʉʘʤʦʣʝʪʦʩʪʨʦʝʥʝ; 

Å ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʨʝʢʣʘʤʥʠ ʧʨʦʜʫʢʪʠ; 

Å ɹʠʞʫʪʝʨʠʡʥʘ ʧʨʦʤʠʰʣʝʥʦʩʪ. 

ʇʦʜʭʦʜʷʱʠ ʤʘʪʝʨʠʘʣʠ ʟʘ ʤʘʨʢʠʨʘʥʝ ʩʘ ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ, ʣʝʛʠʨʘʥʘ 

ʩʪʦʤʘʥʘ, ʙ̡ʨʟʦʨʝʟʥʘ ʩʪʦʤʘʥʘ, ʢʦʥʩʪʨʫʢʮʠʦʥʥʘ ʩʪʦʤʘʥʘ, ʥʠʢʝʣʠʨʘʥʘ ʩʪʦʤʘʥʘ, 

ʦʢʩʠʜʠʨʘʥʘ ʩʪʦʤʘʥʘ, ʘʣʫʤʠʥʠʠʡ, ʝʣʦʢʩʠʨʘʥ ʘʣʫʤʠʥʠʡ, ʘʥʦʜʠʨʘʥ ʘʣʫʤʠʥʠʡ, 

ʜʫʨʘʣʫʤʠʥʠʡ, ʪʠʪʘʥ ʠ ʪʠʪʘʥʦʚʠ ʩʧʣʘʚʠ, ʤʝʜ, ʤʝʩʠʥʛ, ʙʨʦʥʟ, ʟʣʘʪʦ, ʧʣʘʪʠʥʘ, ʩʨʝʙʨʦ 

ʠ ʜʨ. 

ʈʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʢʘʯʝʩʪʚʝʥʘ ʣʘʟʝʨʥʘ ʤʘʨʢʠʨʦʚʢʘ ʟʘʚʠʩʠ ʦʪ ʨʝʜʠʮʘ 

ʚʝʣʠʯʠʥʠ ʢʘʪʦ ʧʣʲʪʥʦʩʪ ʥʘ ʤʦʱʥʦʩʪʪʘ, ʩʢʦʨʦʩʪ ʥʘ ʤʘʨʢʠʨʘʥʝ, ʯʝʩʪʦʪʘ, 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʠʤʧʫʣʩʠʪʝ. 

ʎʝʣ ʥʘ ʨʘʙʦʪʘʪʘ ʝ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ 

ʠʤʧʫʣʩʠʪʝ ʧʨʠ ʣʘʟʝʨʥʦ ʤʘʨʢʠʨʘʥʝ ʯʨʝʟ ʪʦʧʝʥʝ ʥʘ ʦʙʨʘʟʮʠ ʦʪ ʩʪʦʤʘʥʘ CT35 ʩ 

ʚʣʘʢʥʝʩʪʦ-ʦʧʪʠʯʝʥ ʠ ʰʘʡʙʦʚ ʣʘʟʝʨʠ ʧʦʩʨʝʜʩʪʚʦʤ ʯʠʩʣʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ. 

ʀʟʣʦʞʝʥʠʝ 

ʃʘʟʝʨʥʠ ʠʟʪʦʯʥʠʮʠ 

ʇʨʦʚʝʞʜʘʥʠʪʝ ʩʠʤʫʣʘʮʠʠ ʩʝ ʦʪʥʘʩʷʪ ʟʘ ʣʘʟʝʨʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʩʠʩʪʝʤʠ ʩ 

ʚʣʘʢʥʝʩʪʦ-ʦʧʪʠʯʝʥ ʣʘʟʝʨ [5] ʠ ʰʘʡʙʦʚ ʣʘʟʝʨ [6], ʢʦʠʪʦ ʨʘʙʦʪ̫ʪ ʚ ʙʣʠʟʢʘʪʘ 

ʠʥʬʨʘʯʝʨʚʝʥʘ ʦʙʣʘʩʪ ʠ ʩʘ ʩ ʤʥʦʛʦ ʙʣʠʟʢʠ ʜʲʣʞʠʥʠ ʥʘ ʚ̡ ʣʥʠʪʝ. ʆʩʥʦʚʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʥʘ ʣʘʟʝʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʯʥʠ ʩʠʩʪʝʤʠ ʠ ʣʘʟʝʨʠʪʝ ʩʘ ʜʘʜʝʥʠ ʚ ʪʘʙʣ. 1. 

ɼʚʘʪʘ ʣʘʟʝʨʘ ʠʤʘʪ ʠʟʢʣʯʁʠʪʝʣʥʦ ʚʠʩʦʢʦ ʢʘʯʝʩʪʚʦ ʥʘ ʣʲʯʘ ʠ ʚʠʩʦʢ ʢ.ʧ.ʜ. ʊʝ ʩʘ ʩ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʠʤʧʫʣʩʠʪʝ, ʧʦʜʭʦʜʷʱʘ ʟʘ ʧʨʦʮʝʩʘ ʣʘʟʝʨʥʦ ʤʘʨʢʠʨʘʥʝ. 

ʏʝʩʪʦʪʘʪʘ ʠʤ ʩʝ ʠʟʤʝʥʷ ʚ ʰʠʨʦʢʠ ʛʨʘʥʠʮʠ. ʃʘʟʝʨʥʠʪʝ ʩʠʩʪʝʤʠ ʠʤʘʪ ʚʠʩʦʢʘ 

ʧʨʝʮʠʟʥʦʩʪ ʠ ʧʦʜʜʲʨʞʘʪ ʥʝʦʙʭʦʜʠʤʠʪʝ ʧʘʨʘʤʝʪʨʠ ʧʨʝʟ ʮʷʣʦʪʦ ʚʨʝʤʝ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʷ ʧʨʦʮʝʩ. 

ʄʘʪʝʨʠʘʣ 

ʏʠʩʣʝʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʝ ʦʪʥʘʩʷʪ ʟʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʘ ʩʪʦʤʘʥʘ CT35. 

ʅʝʡʥʠʷʪ ʭʠʤʠʯʝʥ ʩʲʩʪʘʚ ʝ ʧʨʝʜʩʪʘʚʝʥ ʚ ʪʘʙʣ. 2 [4]. ʊ̫ ʝ ʥʠʩʢʦʚ̡ʛʣʝʨʦʜʥʘ ʩʪʦʤʘʥʘ 



 

  

 

 

 

ʩ ʰʠʨʦʢʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʠʥʜʫʩʪʨʠʪ̫ʘ. ɺ ʪʘʙʣ. 3 ʝ ʜʘʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʥʘ ʥʢ̫ʦʠ 

ʦʩʥʦʚʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʪʦʤʘʥʘʪʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ. ʊ̫ ʠʤʘ ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʪʦʧʣʦʧʨʦʚʦʜʥʦʩʪ ʠ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪ. ʊʝʟʠ 

ʚʝʣʠʯʠʥʠ ʥʘʤʘʣʚ̫ʘʪ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ. 

ʊʘʙʣʠʮʘ1 

ʃʘʟʝʨ 

ʇʘʨʘʤʝʪʨʠ 

ɺʣʘʢʥʝʩʪʦ-ʦʧʪʠʯʝʥ 

ʣʘʟʝʨ 

 

ʐʘʡʙʦʚ ʣʘʟʝʨ 

ɼʲʣʞʠʥʘ ʥʘ ʚʲʣʥʘʪʘ ɚ, nm 1062 1064 

ʄʦʱʥʦʩʪ P, W 40,0 16,0 

ʏʝʩʪʦʪʘ ɜ, kHz 100 50 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʠʤʧʫʣʩʠʪʝ Ű, ns 100 1000 ï10000 

ʀʤʧʫʣʩʥʘ ʝʥʝʨʛʠʷ E , mJ 
p 0,40 0,32 ï 3,2 

ʀʤʧʫʣʩʥʘ ʤʦʱʥʦʩʪ P , kW 
p 4,0 0,032 ï 3,2 

ʂʘʯʝʩʪʚʦ ʥʘ ʣʲʯʘ M2
 < 1,1 < 1,2 

ʊʦʯʥʦʩʪ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘʥʝ, Õm 2,5 2,5 

ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʧʦʣʝʟʥʦ ʜʝʡʩʪʚʠʝ, % 40 35 
 

ʊʘʙʣʠʮʘ 2 

ɽʣʝʤʝʥʪ C Mn Ni S As 

ʉʲʩʪʘʚ, % 0,32 õ 0,40 0,50 õ 0,80 0,30 0,04 0,08 

ɽʣʝʤʝʥʪ Si Cr Cu P  
ʉʲʩʪʘʚ, % 0,17 õ 0,37 0,25 0,30 0,035  

ʊʘʙʣʠʮʘ 3. ʃʝʛʝʥʜʘ: k ï ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʪʦʧʣʦʧʨʦʚʦʜʥʦʩʪ; c ï ʩʧʝʮʠʬʠʯʝʥ 

ʪʦʧʣʠʥʝʥ ʢʘʧʘʮʠʪʝʪ; ɟ ï ʧʣʲʪʥʦʩʪ; a ï ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪ 

T, K k, W/(m.K) c, J/(kg.K) ɟ, kg/m3
 a, m2/s 

293 51 453 7826 1,44.10-5 

373 49 469 7804 1,34.10-5 

473 49 490 7771 1,29.10-5 

573 47 511 7737 1,19.10-5 

673 44 532 7700 1,07.10-5 

773 41 553 7662 9,68.10-6 

873 38 578 7623 8,62.10-6 

973 35 611 7583 7,55.10-6 

1073 29 708 7600 5,39.10-6 

1173 28 699 7549 5,31.10-6 

ʉʦʬʪʫʝʨ 

ʇʨʦʛʨʘʤʘʪʘ Temperaturfeld3D [3] ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʨʝʩʤʪ̫ʘʥʝ ʥʘ ʜʚʫʤʝʨʥʠ 

ʠ ʪʨʠʤʝʨʥʠ ʪʝʤʧʝʨʘʪʫʨʥʠ ʧʦʣʝʪʘ ʚ ʟʦʥʘʪʘ ʠ ʦʢʦʣʦ ʟʦʥʘʪʘ ʥʘ ʚ̡ʟʜʝʡʩʪʚʠʝ. ʀʤʘ 

ʚ̡ʟʤʦʞʥʦʩʪ ʟʘ ʟʘʜʘʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʭʦʜʥʠ ʧʘʨʘʤʝʪʨʠ: ʧʨʦʛʨʘʤʥʠ ʧʘʨʘʤʝʪʨʠ; 

ʛʝʦʤʝʪʨʠʯʥʠ ʧʘʨʘʤʝʪʨʠ; ʣʘʟʝʨʥʠ ʧʘʨʘʤʝʪʨʠ ʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʤʘʪʝʨʠʘʣʘ. ɺ 

ʣʘʟʝʨʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʝ ʚʢʣʁʯʚʘʪ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʤʦʱʥʦʩʪʪʘ ʥʘ ʣʘʟʝʨʥʦʪʦ ʣʲʯʝʥʠʝ, 



 

 

 

 

 

 

  

 

 

 

 

 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʤʧʫʣʩʠʪʝ, ʯʝʩʪʦʪʘʪʘ ʠ ʜʠʘʤʝʪʲʨʘ ʥʘ ʨʘʙʦʪʥʦʪʦ ʧʝʪʥʦ. 

ʄʦʞʝ ʜʘ ʩʝ ʟʘʜʘʜʝ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʠʤʧʫʣʩʠʪʝ, ʭʘʨʘʢʪʝʨʥʘ ʟʘ ʚʩʝʢʠ ʦʪ 

ʠʟʚʝʩʪʥʠʪʝ ʪʠʧʦʚʝ ʣʘʟʝʨʠ. ɿʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʣʘʢʥʝʩʪʦ-ʦʧʪʠʯʝʥ ʠ ʰʘʡʙʦʚ ʣʘʟʝʨʠ ʪ̫  

ʝ ʦʪ ʥʢ̫ʦʣʢʦ ʤʠʣʠʩʝʢʫʥʜʠ ʜʦ ʥʢ̫ʦʣʢʦ ʤʠʢʨʦʩʝʢʫʥʜʠ. ʉʣʝʜ ʠʟʚ̡ ʨʚhʘʥʝ ʥʘ ʧʨʝ- 

ʩʤʪ̫ʘʥʠʷʪʘ, ʧʨʦʛʨʘʤʘʪʘ ʧʨʝʜʩʪʘʚ̫ ʨʝʟʫʣʪʘʪʠʪʝ ʩ ʚ̡ʟʤʦʞʥʦʩʪ ʟʘ ʘʥʘʣʠʟ. ɺʲʨʭʫ 

ʝʢʨʘʥʘ ʥʘ ʤʦʥʠʪʦʨʘ ʩʝ ʠʟʚʝʞʜʘʪ ʩʣʝʜʥʠʪʝ ʠʟʭʦʜʥʠ ʨʝʟʫʣʪʘʪʠ: 

Å ɸʧʨʦʢʩʠʤʠʨʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ; 

Å ɸʥʠʤʘʮʠʷ ʥʘ ʮʝʣʠʷ ʧʨʦʮʝʩ; 

Å ʊʝʤʧʝʨʘʪʫʨʝʥ ʧʨʦʬʠʣ ʥʘ ʤʘʪʝʨʠʘʣʘ ʚ ʜʘʜʝʥ ʤʦʤʝʥʪ; 

Å ʇʨʦʬʠʣ ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ; 

Å ɿʘʚʠʩʠʤʦʩʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʦʪ ʚʨʝʤʝʪʦ; 

Å ʀʟʤʝʥʝʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ ʜʲʣʙʦʯʠʥʘ ʥʘ ʤʘʪʝʨʠʘʣʘ; 

ʏʠʩʣʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ 

ʇʨʦʚʝʜʦʭʘ ʩʝ ʩʝʨʠʠ ʦʪ ʯʠʩʣʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ 

ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʤʧʫʣʩʠʪʝ Ű ʚ̡ ʨʭʫ ʧʨʦʮʝʩʘ ʣʘʟʝʨʥʦ ʤʘʨʢʠʨʘʥʝ ʯʨʝʟ 

ʪʦʧʝʥʝ. ɺʩʠʯʢʠ ʪʝ ʩʘ ʟʘ ʝʜʥʘ ʠ ʩʲʱʘ ʤʦʱʥʦʩʪ (ʨʝʩʧ. ʧʣʲʪʥʦʩʪ ʥʘ ʤʦʱʥʦʩʪʪʘ) ʥʘ 

ʣʘʟʝʨʥʦʪʦ ʣʲʯʝʥʠʝ ʠ ʝʜʥʘʢʚʠ ʯʝʩʪʦʪʠ. ʇʨʠ ʠʟʚ̡ ʨʚhʘʥʝ ʥʘ ʧʨʝʩʤʪ̫ʘʥʠʷʪʘ ʩʝ 

ʦʪʯʠʪʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʪʦʧʣʦʬʠʟʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʤʘʪʝʨʠʘʣʘ ʚ ʜʲʣʙʦʯʠʥʘ. 

ʊʦ ʩʝ ʟʘʜʘʚʘ ʚ̡ ʚ ʚʭʦʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ. ʅʘ ʬʠʛ. 1 ʠ ʬʠʛ. 2 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʪʝʤ- 

ʧʝʨʘʪʫʨʥʠʪʝ ʧʦʣʝʪʘ ʧʨʠ ʣʘʟʝʨʥʦ ʤʘʨʢʠʨʘʥʝ ʯʨʝʟ ʪʦʧʝʥʝ ʥʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʘ 

ʩʪʦʤʘʥʘ CT35 ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʠʤʧʫʣʩʠʪʝ Ű  = 100 ns (ʟʘ ʚʣʘʢʥʝʩʪʦ ʦʧʪʠʯʝʥ 

ʣʘʟʝʨ) ʠ Ű = 1 Õs ʠ Ű = 10 Õs (ʟʘ ʰʘʡʙʦʚ ʣʘʟʝʨ). ɸʥʘʣʠʟ̡ ʪ ʠʤ ʧʦʟʚʦʣʚ̫ʘ ʜʘ ʩʝ 

ʥʘʧʨʘʚ̫ ʪ ʩʣʝʜʥʠʪʝ ʠʟʚʦʜʠ: 

Å ʉ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʤʧʫʣʩʠʪʝ ʩʝ ʥʘʙʣʁʜʘʚʘ 

ʩʣʘʙʦ ʥʘʤʘʣʚ̫ʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʧʦʚ̡ ʨʭʥʦʩʪʪʘ ʥʘ ʦʙʨʘʟʝʮʘ ʚ ʟʦʥʘʪʘ 

ʥʘ ʣʘʟʝʨʥʦ ʚ̡ʟʜʝʡʩʪʚʠʝ. ʆʙ̫ ʩʥʷʚʘ ʩʝ ʩ ʥʘʤʘʣʚ̫ʘʥʝ ʥʘ ʠʤʧʫʣʩʥʘʪʘ ʤʦʱʥʦʩʪ 

ʧʨʠ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʤʧʫʣʩʠʪʝ; 

Å ʉ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʤʧʫʣʩʠʪʝ ʩʝ ʧʦʣʫʯʘʚʘ 

ʩʣʘʙʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʦ ʧʦʚʣʠʷʥʘʪʘ ʟʦʥʘ ʦʢʦʣʦ ʟʦʥʘʪʘ ʥʘ 

ʦʙʨʘʙʦʪʢʘ. ʊʦ ʝ ʧʦʜ 10% ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʠʤʧʫʣʩʠʪʝ Ű = 1 Õs ʩʧʨʷʤʦ 

ʧʨʦʜʲʣ-ʞʠʪʝʣʥʦʩʪ ʥʘ ʠʤʧʫʣʩʠʪʝ Ű = 100 ns ʠ ʦʢʦʣʦ 15% ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 

ʥʘ ʠʤʧʫʣʩʠʪʝ Ű = 10 Õs ʩʧʨʷʤʦ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʠʤʧʫʣʩʠʪʝ Ű  = 100 ns. 

 
ʌʠʛʫʨʘ 1.



 

 
 

 

 

 

 

ʌʠʛʫʨʘ. 2 
 

ɿʘʢʣʁʯʝʥʠʝ 

ʄʦʛʘʪ ʜʘ ʩʝ ʥʘʧʨʘʚ̫ ʪ ʩʣʝʜʥʠʪʝ ʦʙʦʙʱʝʥʠʷ ʟʘ ʚʣʠʷʥʠʝʪʦ ʥʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʤʧʫʣʩʠʪʝ ʚ̡ ʨʭʫ ʧʨʦʮʝʩʘ ʣʘʟʝʨʥʦ ʤʘʨʢʠʨʘʥʝ ʯʨʝʟ ʪʦʧʝʥʝ 

ʥʘ ʦʙʨʘʟʮʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʦʥʥʘ ʩʪʦʤʘʥʘ CT35: 

Å ɺʠʜʠʤʠ ʧʨʦʤʝʥʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʧʦʚ̡ ʨʭʥʦʩʪʪʘ ʥʘ ʦʙʨʘʟʝʮʘ ʠ ʥʘ 

ʪʦʧʣʠʥʥʦ ʧʦʚʣʠʷʥʘʪʘ ʟʦʥʘ ʩʝ ʧʦʣʫʯʘʚʘʪ, ʢʦʛʘʪʦ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʠʤʧʫʣʩʠʪʝ 

ʩʝ ʧʨʦʤʝʥʷ ʩ ʝʜʠʥ-ʜʚʘ ʧʦʨʷʜʲʢʘ; 

Å  ɿʘ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʦʮʝʩ ʝ ʧʦ-ʧʦʜʭʦʜʷʱʦ ʜʘ ʩʝ ʨʘʙʦʪʠ ʩ ʣʘʟʝʨʥʠ ʠʟʪʦʯʥʠʮʠ ʩ 

ʧʦ-ʤʘʣʢʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʠʤʧʫʣʩʠʪʝ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 
[1] ʄʘʢʩʠʤʝʥʢʦ, ɸ., ɺ. ʄʳ ʢhʦʚʝʮ, ɻ. ɹʘʝʚʠʯ, ɺʣʠʷʥʠʝ ʜʣʠʪʝʣʥʦʩʪ ʠʤʧʫʣʴʩʦʚ 

ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʩʚʦʡʩʪʚʘ ʥʘʧʣʘʚʣʷʝʤʳʭ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʩʪʘʣʝʡ, ʚʝʩʪ- 

ʥʠʢ ɻɻʊʋ ʠʤ. ʇ. ʉʫʭʦʛʦ, ˉ 2, 2013 

[2] ɻʨʠʛʦʨʷʥʮ, ɸ., ʀ. ʐʠʛʘʥʦʚ, ɸ. ʄʠʩʶʨʦʚ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩ  rʣʘʟʝʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʠʟʜ. ʄɻʊʋ ʠʤ. ʅ. ɹʘʫʤʘʥʘ, ʄʦʩʢʚʘ, 2006 
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ɺɽʃʀʏʀʅʀ, ɺʃʀʗɽʑʀ ʅɸ ʇʈʆʎɽʉɸ ʃɸɿɽʈʅʆ 

ɻʈɸɺʀʈɸʅɽ ʅɸ ʄɽʊɸʃʀ ʀ ʉʇʃɸɺʀ 

 
ʅʠʢʦʣʘʡ ɸʥʛʝʣʦʚ, ʢʘʪʝʜʨʘ ʌʠʟʠʢʘ, ʭʠʤʠʷ ʠ ʝʢʦʣʦʛʠʷ, 

ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ɻʘʙʨʦʚʦ 

 
 

ɺʲʚʝʜʝʥʠʝ 

ʃʘʟʝʨʲʪ ʰʠʨʦʢʦ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʨʝʜʠʮʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʨʦʮʝʩʠq ʢʘʪʦ 

ʤʘʨʢʠʨʘʥʝ, ʛʨʘʚʠʨʘʥʝ, ʨʷʟʘʥʝ, ʟʘʚʘʨʚ̫ʘʥʝ, ʧʨʦʙʠʚʘʥʝ ʥʘ ʦʪʚʦʨʠ, ʩʠʥʪʝʨʦʚʘʥʝ ʠ ʜʨ. 

[1ï3, 5]. ʇʨʠ ʣʘʟʝʨʥʦʪʦ ʛʨʘʚʠʨʘʥʝ ʩʝ ʥʘʥʘʩʷ ʨʝʣʝʬʥʦ ʠʟʦʙʨʘʞʝʥʠʝ (ʨʠʩʫʥʢʘ, 

ʦʨʥʘʤʝʥʪ, ʥʘʜʧʠʩ, ʣʦʛʦʪʠʧ) ʚ̡ ʨʭʫ ʠʟʜʝʣʠʝʪʦ ʩ ʧʦʤʦʪɦʘ ʥʘ ʣʘʟʝʨʝʥ ʣʲʯ. ʃʘʟʝʨʥʦ 

ʛʨʘʚʠʨʘʥʝ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʜʝʪʘʡʣʠ ʦʪ ʧʨʦʤʠʰʣʝʥʦʩʪʪʘ, ʧʨʝʩʬʦʨʤʠ, ʙʠʞʫʪʘ, 

ʨʝʢʣʘʤʥʠ ʠ ʩʫʚʝʥʠʨʥʠ ʠʟʜʝʣʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʦʬʩʝʪʥʠ ʠ ʬʣʝʢʩʦʛʨʘʬʩʢʠ ʬʦʨʤʠ 

ʟʘ ʧʦʣʠʛʨʘʬʠʷʪʘ, ʤʝʜʘʣʠ, ʦʨʜʝʥʠ ʠ ʜʨ. [6]. 

ʄʘʪʝʨʠʘʣʠʪʝ, ʚ̡ ʨʭʫ ʢʦʠʪʦ ʩʝ ʦʩʲʝɦʩʪʚ̫ʚʘ ʣʘʟʝʨʥʦʪʦ ʛʨʘʚʠʨʘʥʝ, ʩʘ 

ʤʝʪʘʣʠ ʠ ʩʧʣʘʚʠ ʠ ʥʝʤʝʪʘʣʠ (ʧʣʘʩʪʤʘʩʠ, ʧʣʝʢʩʠʛʣʘʩ, ʢʦʞʘ, ʜʲʨʚʦ, ʪʘʣʘʰʠʪ, ʬʘʟʝʨ, 

ʢʘʨʪʦʥ, ʛʨʘʥʠʪ, ʤʨʘʤʦʨ) [4, 7, 8]. 

ʇʦ-ʚʘʞʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʥʘ ʣʘʟʝʨʥʦʪʦ ʛʨʘʚʠʨʘʥʝ ʩʧʨʷʤʦ ʜʨʫʛʠʪʝ ʤʝʪʦʜʠ 

ʥʘ ʛʨʘʚʠʨʘʥʝ ʩʘ [9, 10]: 

Å ʀʟʧʦʣʚʘ ʩʝ ʟʘ ʰʠʨʦʢ ʢʨʲʛ ʦʪ ʤʘʪʝʨʠʘʣʠ; 

Å ʃʠʧʩʘ ʥʘ ʬʠʟʠʯʝʩʢʦ ʚ̡ʟʜʝʡʩʪʚʠʝ ʚ̡ ʨʭʫ ʠʟʜʝʣʠʝʪʦ; 

Å ɻʦʣʤ̫ʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ; 

Å ʅʠʩʢʘ ʩʝʙʝʩʪʦʡʥʦʩʪ; 

Å ɺʠʩʦʢʦ ʢʘʯʝʩʪʚʦ; 

Å ʇʨʝʮʠʟʥʦʩʪ; 

Å ɻʨʘʚʠʨʘʥʝ ʥʘ ʪʨʫʜʥʦʜʦʩʪʲʧʥʠ ʤʝʩʪʘ; 

Å ɺʠʩʦʢʘ ʪʦʯʥʦʩʪ; 

Å ʅʝ ʝ ʥʝʦʙʭʦʜʠʤʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ; 

Å ɽʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪ ʧʨʦʮʝʩ. 

ʎʝʣ ʥʘ ʨʘʙʦʪʘʪʘ ʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʦʩʥʦʚʥʠʪʝ ʚʝʣʠʯʠʥʠ, 

ʚʣʠʷʝʱʠ ʥʘ ʣʘʟʝʨʥʦʪʦ ʛʨʘʚʠʨʘʥʝ ʥʘ ʠʟʜʝʣʠʷ ʦʪ ʤʝʪʘʣʠ ʠ ʩʧʣʘʚʠ ʠ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘ 

ʨʦʣʪ̫ʘ ʥʘ ʚʩʢ̫ʘ ʦʪ ʪ̫ ʭ. 

ʀʟʣʦʞʝʥʠʝ 

ʃʘʟʝʨʥʦʪʦ ʛʨʘʚʠʨʘʥʝ ʥʘ ʤʝʪʘʣʠ ʠ ʩʧʣʘʚʠ ʝ ʩʣʦʞʝʥ ʪʝʭʥʦʣʦʛʠʯʝʥ ʧʨʦʮʝʩ. 

ɺʲʨʭʫ ʥʝʛʦ ʚʣʠʷʷʪ ʛʦʣʷʤ ʙʨʦʡ ʬʠʟʠʯʥʠ ʚʝʣʠʯʠʥʠ, ʥʘʤʠʨʘʱʠ ʩʝ ʚ ʩʣʦʞʥʠ ʚʨʲʟʢʠ ʠ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʧʦʤʝʞʜʫ ʩʠ. ʊʝ ʩʘ ʚʘʞʥʠ ʟʘ ʨʘʟʙʠʨʘʥʝ ʥʘ ʬʠʟʠʯʥʘʪʘ ʩʲʱʥʦʩʪ 

ʥʘ ʧʨʦʮʝʩʘ ʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʝʛʦʚ ʤʦʜʝʣ. ʆʩʥʦʚʥʠʪʝ ʦʪ ʪ̫ ʭ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ 

ʪʨʠ ʛʨʫʧʠ, ʩʚ̡ʨʟʘʥʠ ʩ/ʩʲʩ: 

Å ʩʚʦʡʩʪʚʘʪʘ ʥʘ ʤʘʪʝʨʠʘʣʘ (ʬʠʛ. 1); 

- ʆʧʪʠʯʝʩʢʠ ʩʚʦʡʩʪʚʘ 

ʆʪ ʦʩʦʙʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʦʮʝʩʘ ʥʘ ʣʘʟʝʨʥʦ ʛʨʘʚʠʨʘʥʝ ʩʘ ʦʧʪʠʯʝʩʢʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ:  ʢʦʝʬʠʮʠʝʥʪ  ʥʘ  ʦʪʨʘʞʝʥʠʝ  R,  ʘʙʩʦʨʙʮʠʦʥʥʘ  ʩʧʦʩʦʙʥʦʩʪ  ɸ, 

 



 

 
 

 

 

 

ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʧʦʛʣʲʱʘʥʝ Ŭ (ʨʝʩʧ. ʜʲʣʙʦʯʠʥʘ ʥʘ ʧʨʦʥʠʢʚʘʥʝ ŭ). 

ɺʲʨʭʫ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʦʪʨʘʞʝʥʠʝ R ʠ ʧʦʛʣʲʘɦʪʝʣʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ A 

ʚʣʠʷʷʪ ʝʜʥʠ ʠ ʩʲʱʠ ʚʝʣʠʯʠʥʠ: 

1. ʉʲʩʪʦ̫ ʥʠʝ ʥʘ ʦʙʨʘʙʦʪʚʘʥʘʪʘ ʧʦʚ̡ ʨʭʥʦʩʪ; ʂʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʦʪʨʘʞʝʥʠʝ 

ʩʠʣʥʦ ʟʘʚʠʩʠ ʦʪ ʩʲʩʪʦ̫ ʥʠʝʪʦ ʥʘ ʦʙʨʘʙʦʪʚʘʥʘʪʘ ʧʦʚ̡ ʨʭʥʦʩʪ. ʉ ʫʚʝʣʠʯʘʚʘʥʝ 

ʥʘ ʢʣʘʩʘ ʥʘ ʛʨʘʧʘʚʦʩʪ ʥʘ ʦʙʨʘʙʦʪʚʘʥʘʪʘ ʧʦʚ̡ ʨʭʥʦʩʪ R ʥʘʤʘʣʚ̫ʘ. ʂʦʛʘʪʦ 

ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʤʝʪʘʣʘ ʝ ʚ ʦʢʠʩʣʠʪʝʣʥʘ ʩʨʝʜʘ ʚ̡ ʨʭʫ ʧʦʚ̡ ʨʭʥʦʩʪʪʘ ʤʫ ʩʝ 

ʦʙʨʘʟʫʚʘ ʦʢʠʩʝʥ ʩʣʦʡ, ʢʦʝʪʦ ʚʦʜʠ ʩʲʱʦ ʜʦ ʥʘʤʘʣʚ̫ʘʥʝ ʥʘ R. 

2. ɼʲʣʞʠʥʘ ʥʘ ʚ̡ ʣʥʘʪʘ ɚ ʥʘ ʣʘʟʝʨʥʦʪʦ ʣʲʯʝʥʠʝ; ʅʘ ʬʠʛ. 2 ʝ ʧʨʝʜʩʪʘʚʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʪʘ A = A(ɚ) ʟʘ ʨʘʟʣʠʯʥʠ ʤʝʪʘʣʠ ʠ ʩʪʦʤʘʥʘ. ʉ ʤʘʣʢʠ ʠʟʢʣʯʁʝʥʠʷ 

ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʚ̡ ʣʥʘʪʘ ʥʘʤʘʣʚ̫ʘ ʧʦʛʣʲʘɦʪʝʣʥʘʪʘ ʩʧʦ- 

ʩʦʙʥʦʩʪ. 

3. ʇʣʲʪʥʦʩʪ ʥʘ ʤʦʱʥʦʩʪʪʘ qs ʥʘ ʣʘʟʝʨʥʦʪʦ ʣʲʯʝʥʠʝ; 

4. ʊʝʤʧʝʨʘʪʫʨʘ T ʥʘ ʧʦʚ̡ ʨʭʥʦʩʪʪʘ ʥʘ ʦʙʨʘʟʝʮʘ; ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʠʟʩʣʝʜ- 

ʚʘʥʠʷ ʥʘ ʨʝʜʠʮʘ ʘʚʪʦʨʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ T 

ʥʘʤʘʣʚ̫ʘ ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʦʪʨʘʞʝʥʠʝ R ʟʘ ʤʝʪʘʣʠʪʝ ʠ ʩʧʣʘʚʠʪʝ. 

5. ʒʛʲʣ ʥʘ ʧʘʜʘʥʝ ʠ ʨʘʚʥʠʥʘ ʥʘ ʧʦʣʷʨʠʟʘʮʠʷ. 

ʉʚʦʡʩʪʚʘ ʥʘ ʤʘʪʝʨʠʘʣʘ

ʆʧʪʠʯʝʩʢʠ 

ʩʚʦʡʩʪʚʘ

ʊʦʧʣʦʬʠʟʠʯʝʩʢʠ 

ʩʚʦʡʩʪʚʘ

ʂʦʝʬʠʮʠʝʥʪ 

ʥʘ ʦʪʨʘʞʝʥʠʝ

ʇʦʛʣ̡ ʘɦʪʝʣʥʘ 

ʩʧʦʩʦʙʥʦʩʪ
ʂʦʝʬʠʮʠʝʥʪ 

ʥʘ ʪʦʧʣʦ-

ʧʨʦʚʦʜʥʦʩʪ

ʂʦʝʬʠʮʠʝʥʪ 

ʥʘ ʧʦʛʣ̡ ʘɦʥʝ

ɼ̡ʣʙʦʯʠʥʘ ʥʘ 

ʧʨʦʥʠʢʚʘʥʝ

ʂʦʝʬʠʮʠʝʥʪ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʦ-

ʧʨʦʚʦʜʥʦʩʪ

ʉʧʝʮʠʬʠʯʝʥ 

ʪʦʧʣʠʥʝʥ 

ʢʘʧʘʮʠʪʝʪ
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Å ʊʦʧʣʦʬʠʟʠʯʝʩʢʠ ʩʚʦʡʩʪʚʘ 

ʆʪ ʧʲʨʚʦʩʪʝʧʝʥʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʦʮʝʩʘ ʥʘ ʣʘʟʝʨʥʦ ʛʨʘʚʠʨʘʥʝ ʩʘ ʠ 

ʪʦʧʣʦʬʠʟʠʯʝʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʤʘʪʝʨʠʘʣʘ: ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʪʦʧʣʦʧʨʦʚʦʜʥʦʩʪ 

k, ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪ a, ʩʧʝʮʠʬʠʯʥʝʥ ʪʦʧʣʠʥʝʥ ʢʘʧʘʮʠʪʝʪ c, 

ʪʲʡ ʢʘʪʦ ʪʝ ʦʢʘʟʚʘʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʚʣʠʷʥʠʝ ʥʘ ʧʨʝʥʦʩʘ ʥʘ ʪʦʧʣʠʥʘ ʦʪ ʟʦʥʘʪʘ ʥʘ 

ʦʙʨʘʙʦʪʢʘ. 

Å ʣʘʟʝʨʥʠʷ ʠʟʪʦʯʥʠʢ; 

ɺʝʣʠʯʠʥʠʪʝ, ʩʚ̡ʨʟʘʥʠ ʩ ʣʘʟʝʨʥʠʷ ʠʟʪʦʯʥʠʢ, ʢʦʠʪʦ ʚʣʠʷʷʪ ʥʘ ʧʨʦʮʝʩʘ 

ʣʘʟʝʨʥʦ ʛʨʘʚʠʨʘʥʝ (ʬʠʛ. 3) ʩʘ: 

- ʜʲʣʞʠʥʘ ʥʘ ʚ̡ ʣʥʘʪʘ ʥʘ ʣʘʟʝʨʥʦʪʦ ʣʲʯʝʥʠʝ; 

- ʤʦʱʥʦʩʪ; 

- ʠʤʧʫʣʩʥʘ ʤʦʱʥʦʩʪ 

- ʠʤʧʫʣʩʥʘ ʝʥʝʨʛʠʷ; 

- ʧʣʲʪʥʦʩʪ ʥʘ ʤʦʱʥʦʩʪʪʘ ʥʘ ʣʘʟʝʨʥʦʪʦ ʣʲʯʝʥʠʝ; 

- ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʠʤʧʫʣʩʠʪʝ; 

- ʯʝʩʪʦʪʘ 

ʃʘʟʝʨʝʥ ʠʟʪʦʯʥʠʢ

ʀʤʧʫʣʩʥʘ 

ʤʦɦ ʥʦʩʪ

ʀʤʧʫʣʩʥʘ 

ʝʥʝʨʛʠ̫

ʇʣ̡ʪʥʦʩʪ ʥʘ 

ʤʦɦ ʥʦʩʪʪʘ 

ɼ̡ʣʞʠʥʘ 

ʥʘ ʚ̡ʣʥʘʪʘ

ʇʨʦʜ̡ʣʞʠʪʝʣʥʦʩʪ 

ʥʘ ʠʤʧʫʣʩʠʪʝ
ʏʝʩʪʦʪʘ

 

ʌʠʛʫʨʘ 3. 

ʂʘʢʪʦ ʝ ʠʟʚʝʩʪʥʦ ʦʩʥʦʚʥʠʪʝ ʨʝʞʠʤʠ ʥʘ ʨʘʙʦʪʘ ʥʘ ʣʘʟʝʨʠʪʝ ʩʘ ʥʝʧʨʝʢʲʩʥʘʪ 

ʠ ʠʤʧʫʣʩʝʥ. ɿʘ ʧʨʝʜʧʦʯʠʪʘʥʝ ʝ ʣʘʟʝʨʠʪʝ ʟʘ ʛʨʘʚʠʨʘʥʝ ʜʘ ʨʘʙʦʪ̫ʪ ʚ ʠʤʧʫʣʩʝʥ 

ʨʝʞʠʤ. ʇʨʠ ʪ̫ ʭ ʦʪ ʩʲʝɦʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʩʘ ʠʤʧʫʣʩʥʘʪʘ ʤʦʱʥʦʩʪ P , ʠʤʧʫʣʩʥʘʪʘ 

ʝʥʝʨʛʠʷ E , ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ Ű ʠ ʯʝʩʪʦʪʘ ɜ ʥʘ ʠʤʧʫʣʩʠʪʝ. ʊʝ ʩʘ ʩʚ̡ʨʟʘʥʠ ʩʲʩ 

ʩʨʝʜʥʘʪʘ ʤʦʱʥʦʩʪ P ʥʘ ʣʘʟʝʨʘ ʩ ʠʟʨʘʟʘ: 

P = P Űɜ (1) 

P = E ɜ (2) 

ʇʣʲʪʥʦʩʪʪʘ ʥʘ ʤʦʱʥʦʩʪʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʩ ʬʦʨʤʫʣʘʪʘ: 

qs = P/S, (3) 

ʢʲʜʝʪʦ S ʝ ʧʦʚ̡ ʨʭʥʦʩʪʪʘ ʥʘ ʨʘʙʦʪʥʦʪʦ ʧʝʪʥʦ. ʂʘʪʦ ʩʝ ʦʪʯʝʪʝ, ʯʝ S = ˊd2/4  (4)  

ʩʝ ʧʦʣʫʯʘʚʘ: 

qs = 4P/ˊd2,       (5) 

ʢʲʜʝʪʦ d ʝ ʜʠʘʤʝʪʲʨʲʪ ʥʘ ʨʘʙʦʪʥʦʪʦ ʧʝʪʥʦ. 

ɿʘ ʜʘ ʩʝ ʧʦʣʫʯʠ ʛʨʘʚʠʨʘʥʝ, ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʤʦʱʥʦʩʪʪʘ ʥʘ ʣʘʟʝʨʥʦʪʦ 

ʣʲʯʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʝ ʜʦʩʪʘʪʲʯʥʘ, ʟʘ ʜʘ ʧʨʝʜʠʟʚʠʢʚʘ ʠʟʧʘʨʝʥʠʝ ʥʘ ʤʘʪʝʨʠʘʣʘ ʚ 

ʟʦʥʘʪʘ ʥʘ ʚ̡ʟʜʝʡʩʪʚʠʝ. 

Å ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʧʨʦʮʝʩ (ʬʠʛ. 4) 

- ʉʢʦʨʦʩʪ ʥʘ ʤʘʨʢʠʨʘʥʝ v; 

ʀʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʩʢʦʨʦʩʪʪʘ ʚ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʧʨʦʮʝʩ ʥʘ ʣʘʟʝʨʥʦ ʛʨʘʚʠʨʘʥʝ 

 



 

 
 

 

 

 

ʩʘ ʧʨʦʪʠʚʦʨʝʯʠʚʠ: ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʩʢʦʨʦʩʪʪʘ ʪʨʷʙʚʘ ʜʘ ʝ ʛʦʣʤ̫ʘ, ʟʘ ʜʘ ʩʝ ʥʘʤʘʣʠ 

ʚʨʝʤʝʪʦ ʟʘ ʠʟʚ̡ ʨʚhʘʥʝ ʥʘ ʦʧʝʨʘʮʠʷʪʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʥʦ ʜʘ ʩʝ ʧʦʣʫʯʠ ʧʦ-ʛʦʣʤ̫ʘ 

ʝʬʝʢʪʠʚʥʦʩʪ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʠʟʜʝʣʠʝʪʦ; ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʪ̫ ʪʨʷʙʚʘ ʜʘ ʝ 

ʩʨʘʚʥʠʪʝʣʥʦ ʤʘʣʢʘ, ʟʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʛʲʣʥʝ ʥʝʦʙʭʦʜʠʤʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʝʥʝʨʛʠʷ 

ʧʨʠ ʚ̡ʟʜʝʡʩʪʚʠʝʪʦ, ʟʘ ʜʘ ʩʝ ʜʦʩʪʠʛʥʝ ʥʝʦʙʭʦʜʠʤʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʠʟʧʘʨʝʥʠʝ. 

ʏʨʝʟ ʦʪʯʠʪʘʥʝ ʥʘ ʦʩʪʘʥʘʣʠʪʝ ʬʘʢʪʦʨʠ, ʚʣʠʷʝʱʠ ʥʘ ʧʨʦʮʝʩʘ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʘʤʝʨʠ 

ʙʘʣʘʥʩ ʤʝʞʜʫ ʪʝʟʠ ʧʨʦʪʠʚʦʨʝʯʠʚʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʜʘ ʩʝ ʧʦʣʫʯʘʪ ʦʧʪʠʤʘʣʥʠ ʪʝʭ- 

ʥʦʣʦʛʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʣʘʟʝʨʥʘ ʛʨʘʚʠʨʦʚʢʘ ʩ ʥʝʦʙʭʦʜʠʤʦʪʦ 

ʢʘʯʝʩʪʚʦ. 

- ɼʝʬʦʢʫʩʠʨʦʚʢʘ ȹf; 

ʇʨʠ ʣʘʟʝʨʥʦ ʛʨʘʚʠʨʘʥʝ ʥʘ ʤʝʪʘʣʠ ʠ ʩʧʣʘʚʠ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʨʘʙʦʪʠ ʩ ʧʦʪʦʧʝʥ 

ʬʦʢʫʩ (ʬʦʢʫʩʲʪ ʝ ʧʦʜ ʧʦʚ̡ ʨʭʥʦʩʪʪʘ ʥʘ ʦʙʨʘʟʝʮʘ). 

- ɹʨʦʡ ʥʘ ʧʦʚʪʦʨʝʥʠʷʪʘ N. 

ʆʧʪʠʤʠʟʘʮʠʪ̫ʘ ʥʘ ʧʨʦʮʝʩʘ ʠʟʠʩʢʚʘ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʩ ʚ̡ʟʤʦʞʥʦ ʧʦ-ʤʘʣʲʢ 

ʙʨʦʡ ʥʘ ʧʦʚʪʦʨʝʥʠʷʪʘ. 

 

ʊʝʭʥʦʣʦʛʠʯʝʥ ʧʨʦʮʝʩ

ʉʢʦʨʦʩʪ ɼʝʬʦʢʫʩʠʨʦʚʢʘ

ɹʨʦʡ ʥʘ ʧʦʚʪʦʨʝʥʠ̫ʪʘ
 

ʌʠʛʫʨʘ 4. 

ɿʘʢʣʁʯʝʥʠʝ 

ʇʦʟʥʘʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʚʝʣʠʯʠʥʠ, ʚʣʠʷʝʱʠ ʥʘ ʧʨʦʮʝʩʘ ʣʘʟʝʨʥʦ 

ʛʨʘʚʠʨʘʥʝ ʥʘ ʤʝʪʘʣʠ ʠ ʩʧʣʘʚʠ, ʢʘʢʪʦ ʠ ʥʘ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʪ̫ ʭ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʟʘ 

ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʦʮʝʩ. ɺʲʚ ʚʩʝʢʠ ʢʦʥʢʨʝʪʝʥ ʩʣʫʯʘʡ (ʤʘʪʝʨʠʘʣ, ʪʠʧ 

ʣʘʟʝʨ) ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʨʦʣʪ̫ʘ ʠʤ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʘ. 
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ʄʗʉʊʆʊʆ ʅɸ ʂʋʈʉɸ ʇʆ ʌʀɿʀʂɸ ɺ ɹʒʃɻɸʈʉʂʆʊʆ ʀ 

ɽɺʈʆʇɽʁʉʂʆʊʆ ʆɹʈɸɿʆɺɸʅʀɽ ʅɸ 

ʉʊʋɼɽʅʊʀ ï ɹɸʂɸʃɸɺʈʀ ʆʊ ʀʅɾɽʅɽʈʅʀʊɽ 

ʉʇɽʎʀɸʃʅʆʉʊʀ 

 
ɽʣʝʥʘ ʍʘʣʦʚʘ, ʅʝʚʝʥʘ ʂʦʞʫʭʘʨʦʚʘ 

ʂʘʪʝʜʨʘ ʧʦ ʧʨʠʣʦʞʥʘ ʬʠʟʠʢʘ ʧʨʠ ʌʇʄʀ, ʊʋ ï ʉʦʬʠʷ, 

e-mails: ehalova@tu-sofia.bg; nkojuharova@tu-sofia.bg 

 
 

ʎʝʣʪʘ ʥʘ ʜʦʢʣʘʜʘ ʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʩʨʘʚʥʝʥʠʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʟʘ 

ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘ ʩʪʝʧʝʥ Ăɹʘʢʘʣʘʚ̡ ʨñ ʤʝʞʜʫ ʊʋ ï ʉʦʬʠʷ ʠ ʚʦʜʝʱʠ 

ʫʥʠʚʝʨʩʠʪʝʪʠ ʚ ɽʚʨʦʧʝʡʩʢʠʷ ʉʲʶʟ ʠ ʧʦ ʩʚʝʪʘ. 

ʋʯʝʙʥʠʪʝ ʧʣʘʥʦʚʝ ʠ ʧʨʦʛʨʘʤʠ ʚ ʨʘʟʣʠʯʥʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ ʩʝ ʨʘʟʣʠʯʘʚʘʪ 

ʠ ʪʦʚʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʪʨʘʜʠʮʠʠʪʝ ʥʘ ʩʦ̡ʪʚʝʪʥʠʪʝ ʫʯʝʙʥʠ ʟʘʚʝʜʝʥʠʷ ʠ ʦʪ 

ʥʘʩʦʯʝʥʦʩʪʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʠʤ. ɺ ʜʦʢʣʘʜʘ ʩʝ ʧʨʘʚʠ ʩʲʧʦʩʪʘʚʢʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 

ʬʠʟʠʢʘ ʚ ʊʋ ï ʉʦʬʠʷ ʠ ʨʝʜʠʮʘ ʯʫʞʜʠ ʫʥʠʚʝʨʩʠʪʝʪʠ ʢʘʪʦ: Politecnico di Milano ʚ 

ʀʪʘʣʠʷ, Aix-Marseille Universit®, ISAE ʚ̡ ʚ ʌʨʘʥʮʠʷ, Karlsruher Institut f¿r Technol- 

ogie ʚ ɻʝʨʤʘʥʠʷ, JOANNEUM ʚ ɸʚʩʪʨʠʷ, University of Bristol ʚ ɸʥʛʣʠʷ, European 

University ʚ ʀʩʧʘʥʠʷ, ʊʋ-ɼʝʣʬʪ ʠ ʜʨ. ɺʩʠʯʢʠʪʝ ʪʝʟʠ ʫʥʠʚʝʨʩʠʪʝʪʠ ʩʘ ʩ ʧʦʜʯʝʨʪʘʥʦ 

ʪʝʭʥʦʣʦʛʠʯʥʘ ʥʘʩʦʯʝʥʦʩʪ. ʋʥʠʚʝʨʩʠʪʝʪʲʪ ʚ ʂʘʨʣʩʨʫʝ ʝ ʠʟʙʨʘʥ ʟʘ ʩʨʘʚʥʝʥʠʝ, ʪʲʡ 

ʢʘʪʦ ʪʦʡ ʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʥ ʟʘ ʝʚʨʦʧʝʡʩʢʠ ʪʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘ ʤʥʦʛʦ ʜʦʙʨʦ 

ʩʚʝʪʦʚʥʦ ʥʠʚʦ. ɼʦʧʲʣʥʠʪʝʣʝʥ ʤʦʪʠʚ ʟʘ ʠʟʙʦʨʘ ʝ, ʯʝ ʯʘʩʪ ʦʪ ʧʨʦʛʨʘʤʠʪʝ ʤʫ ʩʝ 

ʧʦʣʟʚʘʪ ʟʘ ʦʙʫʯʝʥʠʝ ʚ ʊʋ ï ʉʦʬʠʷ, ʢʘʪʦ ʩʝ ʧʦʣʫʯʘʚʘʪ ʜʠʧʣʦʤʠ ʠ ʦʪ ʜʚʘʪʘ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ɿʘ ʚʩʠʯʢʠ ʠʟʙʨʘʥʠ ʫʥʠʚʝʨʩʠʪʝʪʠ ʩʨʘʚʥʝʥʠʝʪʦ ʩʝ ʧʨʘʚʠ ʧʦ ʦʪʥʦʰʝʥʠʝ 

ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʟʘ ʙʘʢʘʣʘʚ̡ ʨʩʢʘ ʩʪʝʧʝʥ ʥʘ ʩʧʝʮʠʘʣʥʦʩʪ ɸʚʠʘʮʠʦʥʥʘ 

ʪʝʭʥʠʢʘ. 

ʆʩʥʦʚʥʠʪʝ ʧʘʨʘʤʝʪʨʠ, ʢʦʠʪʦ ʩʝ ʢʦʤʝʥʪʠʨʘʪ ʩʘ ʚʭʦʜʥʦʪʦ ʥʠʚʦ ʧʦ ʬʠʟʠʢʘ 

ʠ ʤʘʪʝʤʘʪʠʢʘ, ʩ ʢʦʝʪʦ ʩʪʫʜʝʥʪʠʪʝ ʟʘʧʦʯʚʘʪ ʦʙʫʯʝʥʠʝʪʦ ʩʠ; ʭʦʨʘʨʠʫʤʲʪ ʥʘ ʢʫʨʩʘ ʧʦ 

ʆʙʱʘ ʬʠʟʠʢʘ (ʣʝʢʮʠʠ ʠ ʫʧʨʘʞʥʝʥʠʷ); ʥʘʯʠʥʲʪ ʟʘ ʩʘʤʦʩʪʦ̫ ʪʝʣʥʘ ʧʦʜʛʦʪʦʚʢʘ ʧʦ 

ʜʠʩʮʠʧʣʠʥʘʪʘ ʠ ʤʷʩʪʦʪʦ ʥʘ ʢʫʨʩʘ ʧʦ ʬʠʟʠʢʘ ʚ ʮʷʣʦʩʪʥʠʷ ʢʫʨʩ ʥʘ ʦʙʫʯʝʥʠʝ ʚ 

ʙʘʢʘʣʘʚ̡ ʨʩʢʘʪʘ ʩʪʝʧʝʥ. ɿʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʝ ʦʩʦʙʝʥʦ ʚʘʞʝʥ ʩʠʥʭʨʦʥʲʪ ʩ 

ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʤʘʪʝʤʘʪʠʢʘ, ʪʲʡ ʢʘʪʦ ʟʘ ʫʩʧʝʰʥʦʪʦ ʫʩʚʦ̫ʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʩʘ 

ʥʝʦʙʭʦʜʠʤʠ ʧʦʟʥʘʥʠʷ ʧʦ ʚʝʢʪʦʨʥʘ ʘʣʛʝʙʨʘ ʠ, ʦʩʦʙʝʥʦ, ʜʠʬʝʨʝʥʮʠʘʣʥʦ ʠ ʠʥʪʝʛʨʘʣʥʦ 

ʩʤʪ̫ʘʥʝ. 

(ʘ) ɺʭʦʜʥʦ ʥʠʚʦ ʧʦ ʬʠʟʠʢʘ 

ɺ ʧʦʚʝʯʝʪʦ ʦʪ ʠʟʙʨʦʝʥʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ ʫʩʣʦʚʠʷʪʘ ʟʘ ʧʨʠʝʤ ʩʘ ʧʦʯʪʠ 

ʝʜʥʘʢʚʠ ʥʘ ʪʝʟʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʂʘʨʣʩʨʫʝ, ʢʦʡʪʦ ʝ ʠʟʙʨʘʥ ʟʘ ʩʨʘʚʥʝʥʠʝ ʧʦ-ʜʦʣʫ. 

ɺ ʊʝʭʥʦʣʦʛʠʯʥʠʷ ʠʥʩʪʠʪʫʪ ʚ ʂʘʨʣʩʨʫʝ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʧʨʠʝʤ ʩʘ ʧʦʜʦʙʥʠ 

ʥʘ ʪʝʟʠ ʚ ʪʝʭʥʠʯʝʩʢʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ ʚ ɹʲʣʛʘʨʠʷ ʢʘʪʦ ʙʘʣʲʪ ʟʘ ʢʘʥʜʠʜʘʪʩʪʚʘʥʝ ʩʝ 

ʬʦʨʤʠʨʘ ʧʦ ʦʧʨʝʜʝʣʝʥʘ ʩʭʝʤʘ ʦʪ ʦʮʝʥʢʠʪʝ ʥʘ ʜʠʧʣʦʤʘʪʘ ʟʘ ʩʨʝʜʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʦʮʝʥʢʠʪʝ ʦʪ ʤʘʪʫʨʠʪʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ, ʥʝʤʩʢʠ ʠ ʦʱʝ ʝʜʠʥ ʯʫʞʜ ʝʟʠʢ (ʟʘ 

ʨʘʟʣʠʢʘ ʦʪ ʙ̡ ʣʛʘʨʩʢʠʪʝ ʤʘʪʫʨʠ ʪʝʟʠ ʚ ɻʝʨʤʘʥʠʷ ʩʘ ʥʘ ʥʢ̫ʦʣʢʦ ʥʠʚʘ ʧʦ ʩʣʦʞʥʦʩʪ. 

mailto:nkojuharova@tu-sofia.bg
mailto:nkojuharova@tu-sofia.bg


 

 
 

 

 

 

ʇʨʠ ʧʦʣʘʛʘʥʝ ʥʘ ʠʟʧʠʪ ʦʪ ʠʟʙʨʦʝʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ ʥʘ ʧʦ-ʥʠʩʢʦʪʦ ʥʠʚʦ ʩʝ ʧʨʝʤʠʥʘʚʘ 

ʧʨʝʟ ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʨʘʚʥʠʪʝʣʥʠ ʢʫʨʩʦʚʝ ʧʦ ʪ̫ ʭ. ʊʘʟʠ ʧʨʘʢʪʠʢʘ ʝ ʨʘʟʧʨʦʩʪʨʘʥʝʥʘ 

ʚ ʤʥʦʛʦ ʦʪ ʝʚʨʦʧʝʡʩʢʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ, ʯʠʠʪʦ ʧʨʦʛʨʘʤʠ ʩʘ ʩʨʘʚʥʷʚʘʥʠ). 

ɺ ʊʋ ï ʉʦʬʠʷ ʩʲʩʪʝʟʘʪʝʣʥʠʷʪ ʙʘʣ ʥʘ ʢʘʥʜʠʜʘʪ-ʩʪʫʜʝʥʪʠʪʝ ʩʝ ʬʦʨʤʠʨʘ 

ʢʘʪʦ ʢʲʤ ʦʮʝʥʢʠʪʝ ʦʪ ʜʠʧʣʦʤʘʪʘ ʟʘ ʩʨʝʜʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʥʘʡ- 

ʚʠʩʦʢʘʪʘ ʦʪ ʬʠʟʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʩʝ ʧʨʠʙʘʚʠ 

ʝʜʥʘ ʦʪ ʩʣʝʜʥʠʪʝ ʦʮʝʥʢʠ: 

ɸ. ʫʩʧʝʰʥʦ ʠʟʜʲʨʞʘʥ ʟʨʝʣʦʩʪʝʥ ʠʟʧʠʪ (ʤʘʪʫʨʘ) ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠʣʠ ʧʦ 

ʬʠʟʠʢʘ ʠʣʠ ʧʦ ʙ̡ ʣʛʘʨʩʢʠ ʝʟʠʢ ʠ ʣʠʪʝʨʘʪʫʨʘ; ɹ. ʪʝʩʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ (ʧʨʝʜʚʘʨʠʪʝʣʝʥ 

ʠʣʠ ʨʝʜʦʚʝʥ). 

ɺ ʩʣʫʯʘʷ ʟʘ ʦʙʝʟʧʝʯʘʚʘʥʝʪʦ ʥʘ ʜʦʙʨʦ ʚʭʦʜʥʦ ʥʠʚʦ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ 

ʦʯʝʚʠʜʥʦ ʩʝ ʨʘʟʯʠʪʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʙ̡ ʣʛʘʨʩʢʠʪʝ ʤʘʪʫʨʠ. ʊ̫ ʭʥʘ ʦʩʥʦʚʥʘ ʮʝʣ ʝ 

ʫʩʪʘʥʦʚ̫ʚʘʥʝ ʥʘ ʠʟʭʦʜʥʦʪʦ ʥʠʚʦ ʦʪ ʦʙʫʯʝʥʠʝʪʦ ʚ ʩʨʝʜʥʠʪʝ ʫʯʠʣʠʱʘ ʠ ʝ ʤʘʣʢʦ ʠʣʠ 

ʤʥʦʛʦ ʧʦʛʨʝʰʥʦ ʜʘ ʩʝ ʦʪʯʠʪʘ ʢʘʪʦ ʚʭʦʜʥʦ ʥʠʚʦ ʟʘ ʧʦ-ʥʘʪʘʪʲʰʥʦ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʇʦʨʘʜʠ ʪʘʟʠ ʠ ʨʝʜʠʮʘ ʧʨʠʯʠʥʠ, ʦʪ ʜʦʩʪʘ ʚʨʝʤʝ ʥʘʩʘʤ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʧʨʠʝʤ ʚ 

ʊʋ ï ʉʦʬʠʷ ʩʘ ʩʝʨʠʦʟʥʦ ʩʥʠʞʝʥʠ, ʢʦʝʪʦ ʦʪ ʩʚʦ̫ ʩʪʨʘʥʘ ʩʟ̡ʜʘʚʘ ʩʝʨʠʦʟʥʠ ʧʨʝʯʢʠ ʚ 

ʦʙʫʯʝʥʠʝʪʦ ʥʘʡ-ʚʝʯʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ï ʙʘʢʘʣʘʚʨʠ. ʇʨʝʜʠ ʥʢ̫ʦʣʢʦ ʛʦʜʠʥʠ ʚ ʩʣʝʜʩʪʚʠʝ 

ʥʘ ʚʩʝ ʧʦ-ʥʠʩʢʦʪʦ ʥʠʚʦ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ ʚ ʊʋ- ʉʦʬʠʷ ʩʝ ʦʨʛʘʥʠʟʠʨʘʭʘ ʟʘ 

ʝʜʥʘ ʠʣʠ ʜʚʝ ʛʦʜʠʥʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʢʫʨʩʦʚʝ ʟʘ ʦʙʫʯʝʥʠʝ ʟʘ ʤʘʣʢʘ ʯʘʩʪ ʦʪ 

ʩʧʝʮʠʘʣʥʦʩʪʠʪʝ. ɺʲʧʨʝʢʠ ʧʦ-ʜʦʙʨʘʪʘ ʫʩʧʝʚʘʝʤʦʩʪ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ï ʦʩʦʙʝʥʦ ʧʨʝʟ 

ʧʲʨʚʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʠʤ ʧʦ ʪʝʟʠ ʦʩʥʦʚʥʠ ʜʠʩʮʠʧʣʠʥʠ, ʪʘʟʠ ʧʨʘʢʪʠʢʘ 

ʚʝʯʝ ʥʝ ʩʲʝɦʩʪʚʫʚʘ ʠ ʧʨʠʯʠʥʠʪʝ ʩʘ ʦʪ ʨʘʟʣʠʯʝʥ ʭʘʨʘʢʪʝʨ, ʢʦʠʪʦ ʥʤ̫ʘ ʜʘ ʙ̡ ʜʘʪ 

ʨʘʟʛʣʝʞʜʘʥʠ ʧʦʜʨʦʙʥʦ ʚ ʜʦʢʣʘʜʘ . 

(ʙ) ʍʦʨʘʨʠʫʤ ʥʘ ʢʫʨʩʘ ʧʦ ʜʠʩʮʠʧʣʠʥʘʪʘ ʆʙʘɦ ʬʠʟʠʢʘ 

ʀʟʚʘʜʢʘʪʘ ʟʘ ʭʦʨʘʨʠʫʤʠʪʝ ʧʦ ʦʙʱʘ ʬʠʟʠʢʘ ʟʘ ʩʧʝʮʠʘʣʥʦʩʪ Ăɸʚʠʘʮʠʦʥʥʘ 

ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠñ ʠʣʠ ʧʦʜʦʙʥʠ ʥʘ ʥʝʷ ʚ ʩʨʘʚʥʚ̫ʘʥʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ ʝ ʧʦʢʘʟʘʥʘ 

ʚ ʧʨʠʚʝʜʝʥʘʪʘ ʧʦ-ʜʦʣʫ ʪʘʙʣʠʮʘ. 
Tʘʙʣʠʮʘ 1. 

 

 
ʋʥʠʚʝʨʩʠʪʝʪ 

ʂʫʨʩʦʚʝ ʧʦ ʌʠʟʠʢʘ 

(ʟʘ ʠʥʞʝʥʝʨʠ) 

ʩʝʤʝʩʪʲʨ/ʫʯ. ʛʦʜʠʥʘ 

ʉʝʜʤʠʯʝʥ ʍʦʨʘʨʠʫʤ 

ʣʝʢʮʠʠ/ʫʧʨ./ʩʘʤʦʩʪ. 

ʧʦʜʛ./ʢʨʝʜʠʪʠ 

(ʯʘʩʦʚʝ) 

ʆʙʱʦ ʟʘ ʌʠʟʠʢʘ 

ʣʝʢʮʠʠ/ʫʧʨ./ 

ʩʘʤʦʩʪ. ʧʦʜʛ. 

(ʯʘʩʦʚʝ) 

ʊʝʭʥʠʯʝʩʢʠ ʌʠʟʠʢʘ 1 ï   1/1 2/1/4/4 60/45/135 

ʋʥʠʚʝʨʩʠʪʝʪʉʦʬʠʷ ʌʠʟʠʢʘ 2 -   2/1 2/2/5/6 (240) 

ʊʝʭʥʦʣʦʛʠʯʝʥ ʌʠʟʠʢʘ 1-   1/1 4/1/9/8 180/60/250 

ʠʥʩʪʠʪʫʪ ʌʠʟʠʢʘ 2 -   2/1 4/1/7/7  
ʂʘʨʣʩʨʫʝ ʊʨʝʧʪʝʥʠʷ ʠ ɺʲʣʥʠ -1/2 4/2/7/7 (490) 

ɹʨʠʩʪʦʣʩʢʠ ʊʝʨʤʦʜʠʥʘʤʠʢʘ ï 2/1 2/1/4/5 80/40/160 

ʋʥʠʚʝʨʩʠʪʝʪ ʌʣʫʠʜʠ ï 3/2 2/1/4/5 (280) 

ʊʝʭʥʠʯʝʩʢʠ ʌʠʟʠʢʘ 1 ï   1/1 2/1/4/3 60/45/135 

ʋʥʠʚʝʨʩʠʪʝʪ ɼʝʣʬʪ ʌʠʟʠʢʘ 2 -   2/1 2/2/5/4 (240) 

ɺʠʩʰ ʠʥʩʪʠʪʫʪ ʌʠʟʠʢʘ 1 ï   1/1 2/1/4/4 80/60/160 

ʧʦ ɸʝʨʦʥʘʚʪʠʢʘ, ʌʠʟʠʢʘ 2 -   2/1 2/2/4/4 (300) 

ʌʨʘʥʮʠʷ 



 

 

 

 

 

ʋʥʠʚʝʨʩʠʪʝʪ ʆʙʱ ʍʦʨʘʨʠʫʤ 

ʊʝʭʥʠʯʝʩʢʠ ʋʥʠʚʝʨʩʠʪʝʪ ï ʉʦʬʠʷ 60 ʯ 

ʊʝʭʥʦʣʦʛʠʯʝʥ ʠʥʩʪʠʪʫʪ ʂʘʨʣʩʨʫʝ 180 ʯ. 

ɹʨʠʩʪʦʣʩʢʠ ʋʥʠʚʝʨʩʠʪʝʪ 80 ʯ. 

ʊʝʭʥʠʯʝʩʢʠ ʋʥʠʚʝʨʩʠʪʝʪ ɼʝʣʬʪ 60 ʯ. 

ɺʠʩʰ ʠʥʩʪʠʪʫʪ ʧʦ ɸʝʨʦʥʘʚʪʠʢʘ ʊʫʣʫʟʘ 80 ʯ. 

 

 

ʆʪ ʦʙʱʠʷ ʙʨʦʡ ʯʘʩʦʚʝ ʧʦ ʦʙʱʘ ʬʠʟʠʢʘ ʚ ʧʦʩʣʝʜʥʘʪʘ ʢʦʣʦʥʘ ʦʪ ʪʘʙʣʠʮʘ 1 

ʝ ʚʠʜʥʦ ʯʝ ʯʘʩʦʚʝʪʝ ʚ ʊʋ ï ʉʦʬʠʷ ʩʘ ʥʘʡ-ʤʘʣʢʦ ʠ ʩʘ ʨʘʚʥʠ ʥʘ ʪʝʟʠ ʚ ʊʋ ɼʝʣʬʪ, ʥʦ 

ʪʘʤ ʠʤʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʨʘʟʰʠʨʝʥʠ ʢʫʨʩʦʚʝ, ʢʦʠʪʦ ʥʤ̫ʘʪ ʚ ʟʘʛʣʘʚʠʝʪʦ ʩʠ ʬʠʟʠʢʘ, ʥʦ 

ʨʘʟʛʣʝʞʜʘʪ ʪʝʤʠ ʩ ʬʠʟʠʯʥʘ ʪʝʤʘʪʠʢʘ (ʥʘʧʨʠʤʝʨ ʪʝʨʤʦʜʠʥʘʤʠʢʘ ʠ ʬʣʫʠʜʠ). ʊʝʟʠ 

ʢʫʨʩʦʚʝ ʥʝ ʩʘ ʠʟʙʠʨʘʝʤʠ, ʘ ʩʘ ʯʘʩʪ ʦʪ ʟʘʜʲʣʞʠʪʝʣʥʠʷ ʫʯʝʙʝʥ ʧʣʘʥ ʠ ʠʤʘʪ ʙʨʦʡ 

ʢʨʝʜʠʪʠ ʩʨʘʚʥʠʤʠ ʩ ʪʝʟʠ ʧʦ ʆʙʱʘ ʬʠʟʠʢʘ. 

ɿʘ ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʝʦʧʨʝʜʝʣʝʥʦʩʪʪʘ, ʩʘ ʩʨʘʚʥʝʥʠ ʩʘʤʦ ʯʘʩʦʚʝʪʝ ʟʘ 

ʣʝʢʮʠʠ ʧʦ ʬʠʟʠʯʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ ʚ ʫʥʠʚʝʨʩʠʪʠʪʝ. ʈʝʟʫʣʪʘʪʲʪ ʝ ʚʠʜʝʥ ʚ ʩʣʝʜʚʘʘɦʪʘ 

ʪʘʙʣʠʮʘ 2. 

ʊʘʙʣʠʮʘ 2 

 
 
 
 
 
 
 

 

ʉʲʦɦʪʦ ʩʦ̡ʪʥʦʰʝʥʠʝ, ʢʦʝʪʦ ʝ ʟʘ ʦʙʱʠʷ ʭʦʨʘʨʠʫʤ ʚ ʟʘʜʲʣʞʠʪʝʣʥʠʪʝ 

ʢʫʨʩʦʚʝ ʧʦ ʦʙʱʘ ʬʠʟʠʢʘ, ʩʝ ʥʘʙʣʁʜʘʚʘ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʣʝʢʮʠʠʪʝ ʚ ʢʫʨʩʦʚʝʪʝ ʚ 

ʨʘʟʣʠʯʥʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ. 

ɺ ʟʘʢʣʯʁʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʠʟʚʦʜ, ʯʝ ʦʪʜʝʣʷʥʠʪʝ ʯʘʩʦʚʝ ʟʘ 

ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʦʙʱʘ ʬʠʟʠʢʘ ʚ ʊʋ ï ʉʦʬʠʷ ʩʘ ʧʦ-ʤʘʣʢʦ ʦʪ ʪʝʟʠ ʚ̡ ʚ ʚʦʜʝʱʠʪʝ ʠʣʠ 

ʧʨʦʩʪʦ ʜʦʙʨʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʫʥʠʚʝʨʩʠʪʝʪʠ ʚ ɽʉ ʠ ʜʨʫʛʠ ʝʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ. 

(ʚ) ʉʘʤʦʧʦʜʛʦʪʦʚʢʘ ʠ ʩʘʤʦʩʪʦ̫ ʪʝʣʥʘ ʜʝʡʥʦʩʪ ʥʘ ʩʪʫʜʝʥʪʠʪʝ 

ʊʝʟʠ ʜʝʡʥʦʩʪʠ ʩʘ ʠʟʢʣʯʁʠʪʝʣʥʦ ʚʘʞʥʠ ʟʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʨʝʜʠʮʘ ʧʨʠʯʠʥʠ. 

ʇʲʨʚʦ, ʪʝ ʧʨʝʜʩʪʘʚʣʚ̫ʘʪ Ăʘʢʪʠʚʥʘò ʢʦʤʧʦʥʝʥʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ, ʢʦ̫ʪʦ ʝ ʘʙʩʦʣʁʪʥʦ 

ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʨʘʟʙʠʨʘʥʝʪʦ, ʦʚʣʘʜʷʚʘʥʝʪʦ ʠ ʧʨʠʣʘʛʘʥʝʪʦ ʚ ʧʨʘʢʪʠʢʘʪʘ ʧʦ-ʥʘʪʘʪʲʢ 

ʥʘ ʠʟʫʯʘʚʘʥʠʷ ʤʘʪʝʨʠʘʣ. ɺʪʦʨʦ, ʩʘʤʦʧʦʜʛʦʪʦʚʢʘʪʘ ʧʦʟʚʦʣʚ̫ʘ ʧʨʠ ʦʚʣʘʜʷʚʘʥʝ ʥʘ 

ʣʝʢʮʠʦʥʥʠʷ ʤʘʪʝʨʠʘʣ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʥʘʣʠʯʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ, ʧʨʠ ʢʦʝʪʦ ʩʝ 

ʧʨʠʜʦʙʠʚʘʪ ʫʤʝʥʠʷ ʟʘ ʙʦʨʘʚʝʥʝ ʩ ʥʘʫʯʥʘ ʣʠʪʝʨʘʪʫʨʘ ʠ ʦʙʫʯʘʚʘʥʠʪʝ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ 

ʠʟʨʘʟʷʚʘʪ, ʠʟʧʦʣʟʚʘʡʢʠ ʧʦʜʭʦʜʷʘɦʪʘ ʬʠʟʠʯʥʘ ʠ ʥʘʫʯʥʘ ʪʝʨʤʠʥʦʣʦʛʠʷ. ʀ ʪʨʝʪʦ, 

ʩʘʤʦʩʪʦ̫ ʪʝʣʥʘʪʘ ʜʝʡʥʦʩʪ, ʨʘʟʙʠʨʘʥʘ ʢʘʪʦ ʩʘʤʦʩʪʦ̫ ʪʝʣʥʦ ʨʝʰʘʚʘʥʝ ʥʘ ʝʜʥʠ ʠʣʠ 

ʜʨʫʛʠ ʢʦʥʢʨʝʪʥʠ ʧʨʦʙʣʝʤʠ, ʝ ʥʘʡ-ʝʬʝʢʪʠʚʥʠʷʪ ʥʘʯʠʥ ʟʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʢʨʝʘʪʠʚʥʠ 

ʠ ʘʜʘʧʪʠʚʥʠ ʩʧʝʮʠʘʣʠʩʪʠ, ʢʦʝʪʦ ʚʠʥʘʛʠ ʝ ʙʠʣʦ ʦʩʥʦʚʥʘ ʮʝʣ ʥʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʆʙʠʢʥʦʚʝʥʦ ʪʘʟʠ ʜʝʡʥʦʩʪ ʩʝ ʩʚ̡ʨʟʚʘ ʩ ʫʯʘʩʪʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʦʜ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ 

ʬʦʨʤʘ ʚ ʨʘʙʦʪʘʪʘ ʥʘ ʥʢ̫ʘʢʲʚ ʥʘʫʯʝʥ ʢʦʣʝʢʪʠʚ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʧʨʝʟ ʧʲʨʚʘʪʘ ʛʦʜʠʥʘ 

ʦʪ ʩʣʝʜʚʘʥʝʪʦ, ʚ ʢʦʠʪʦ ʝ ʩʲʩʨʝʜʦʪʦʯʝʥʦ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ, ʦʙʘʯʝ, ʪ̫  ʩʝ ʩʚʝʞʜʘ 

ʧʦ-ʩʢʦʨʦ ʜʦ ʫʯʘʩʪʠʝʪʦ ʠʤ ʚ ʣʘʙʦʨʘʪʦʨʥʠʪʝ ʫʧʨʘʞʥʝʥʠʷ ʠ, ʝʚʝʥʪʫʘʣʥʦ, ʨʘʟʨʘʙʦʪʢʘ 

ʥʘ ʢʫʨʩʦʚʠ ʨʘʙʦʪʠ, ʨʝʬʝʨʘʪʠ ʠ ʜʨ. ɽʜʥʘ ʩʘʤʦʩʪʦ̫ ʪʝʣʥʘ ʜʝʡʥʦʩʪ ʝ ʫʯʘʩʪʠʝʪʦ ʥʘ 

ʩʪʫʜʝʥʪʠ ʦʪ ʊʋ ï ʉʦʬʠʷ ʩ ʧʦʜʛʦʪʚʝʥʠ ʠ ʧʨʝʜʩʪʘʚʝʥʠ ʜʦʢʣʘʜʠ ʚ ʝʞʝʛʦʜʥʠʪʝ Ăɼʥʠ 

ʥʘ ʬʠʟʠʢʘʪʘñ, ʧʨʦʚʝʞʜʘʥʠ ʚ ʊʋ ï ʉʦʬʠʷ. ʇʨʠ ʠʟʙʦʨʘ ʥʘ ʪʝʤʘ ʠʣʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ 

ʧʨʝʜʩʪʘʚ̫ ʥʝʪʦ ʥʘ ʜʦʢʣʘʜʠʪʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʩʝ ʦʢʘʟʚʘ ʩʲʜʝʡʩʪʚʠʝ ʦʪ ʩʪʨʘʥʘ ʥʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ. ʊʝʟʠ ʠʟʷʚʠ ʥʝ ʩʘ ʩʚ̡ʨʟʘʥʠ ʩ ʢʨʘʡʥʦʪʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ, ʘ ʩʘ 



 

 
 

 

 

 

ʩʘʤʦ ʚ ʪ̫ ʭʥʘ ʧʦʣʟʘ ʧʨʠ ʢʘʥʜʠʜʘʪʩʪʚʘʥʝ ʟʘ ʨʘʟʣʠʯʥʠ ʩʪʠʧʝʥʜʠʠ ʠʣʠ ʧʨʠ ʩʪʫʜʝʥʪʩʢʠ 

ʦʙʤʝʥ. ɺ ʯʘʩʪ ʦʪ ʝʚʨʦʧʝʡʩʢʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ ʩʘʤʦʩʪʦ̫ ʪʝʣʥʘʪʘ ʜʝʡʥʦʩʪ ʠʤʘ 

ʟʘʜʲʣʞʠʪʝʣʝʥ ʝʣʝʤʝʥʪ ʧʨʠ ʢʨʘʡʥʦʪʦ ʦʮʝʥʷʚʘʥʝ, ʠʟʨʘʟʷʚʘ  ɦʩʝ ʚ Ăʫʯʘʩʪʠʝʪʦ ʚ ʜʨʫʛʠ 

ʜʝʡʥʦʩʪʠñ, ʩ ʪʝʞʝʩʪ ʤʝʞʜʫ 10 ʠ 30% ʦʪ ʦʙʘɦʪʘ ʦʮʝʥʢʘ (ʢʘʪʦ ʧʨʠʤʝʨ ï ʚ ʀʩʧʘʥʠʷ, 

ʄʘʜʨʠʜ ʠ ʚ ɸʚʩʪʨʠʷ, ɻʨʘʮ). 

(ʛ) ʄʷʩʪʦ ʥʘ ʬʠʟʠʢʘʪʘ ʚ ʮʣ̫ʦʩʪʥʠʷ ʢʫʨʩ ʥʘ ʦʙʫʯʝʥʠʝ ʥʘ ʆʂʉ Ăɹʘʢʘʣʘʚ̡ ʨñ 

ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʝ ʯʘʩʪ ʦʪ ʙʘʟʠʩʥʦʪʦ ʦʙʫʯʝʥʠʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʦ 

ï ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʪʘ ʩʪʝʧʝʥ Ăɹʘʢʘʣʘʚ̡ ʨñ. ɺ ɹʲʣʛʘʨʠʷ ʥʝʡʥʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 

ʝ 4 ʛʦʜʠʥʠ. ʊʦʚʘ ʝ ʪʘʢʘ ʠ ʚ ʛʦʣʤ̫ʘ ʯʘʩʪ ʦʪ ʨʘʟʛʣʝʜʘʥʠʪʝ ʫʥʠʚʝʨʩʠʪʝʪʠ ʚ ʩʪʨʘʥʠ ʦʪ 

ɽʉ ʠ ɽʚʨʦʧʘ ʠʟʦʙʱʦ. ʄʘʣʢʠ ʨʘʟʣʠʢʠ ʩʝ ʥʘʙʣʁʜʘʚʘʪ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʚ̡ ʚ ʌʨʘʥʮʠʷ, 

ʢʲʜʝʪʦ ʠʤʘ ʧʨʦʛʨʘʤʠ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 5 ʛʦʜʠʥʠ, ʝʜʥʘ ʦʪ ʢʦʠʪʦ ʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ. 

ʆʙʱʠʷʪ ʙʨʦʡ ʢʨʝʜʠʪʠ ʦʪ ʮʝʣʠʷ ʢʫʨʩ ʥʘ ʦʙʫʯʝʥʠʝ ʚʘʨʠʨʘ ʦʪ 180 ʜʦ 240. ɿʘ ʩʨʘʚʥʝʥʠʝ 

ʙʨʦ̫ ʪ ʢʨʝʜʠʪʠ ʧʦ ʬʠʟʠʢʘ ʚʘʨʠʨʘ ʦʪ 4 ʜʦ 8 ʟʘ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʢʫʨʩ ʬʠʟʠʢʘ. ɺ 

ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʩ ʧʦ- ʤʘʣʲʢ ʦʙ ɦʙʨʦʡ ʥʘ ʢʨʝʜʠʪʠʪʝ ʩʝ ʟʘʙʝʣʷʟʚʘ, ʯʝ ʠ ʢʨʝʜʠʪʠʪʝ ʟʘ 

ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʩʘ ʩʲʱʦ ʧʦ-ʤʘʣʢʦ, ʢʘʪʦ ʩʝ ʟʘʧʘʟʚʘ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʩʪʪʘ 

ʤʝʞʜʫ ʦʙʱʠʷ ʙʨʦʡ ʢʨʝʜʠʪʠ ʠ ʪʝʟʠ ʦʪ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ. 

ʊʝʤʘʪʠʢʘʪʘ ʥʘ ʢʫʨʩʘ ʧʦ ʬʠʟʠʢʘ ʚ ʊʋ ï ʉʦʬʠʷ ʦʙʭʚʘʱʘ ʦʩʥʦʚʥʠ ʨʘʟʜʝʣʠ 

ʢʘʪʦ ʧʲʨʚʘʪʘ ʧʦʣʦʚʠʥʘ ʝ ʧʦʩʚʝʪʝʥʘ ʥʘ ʄʝʭʘʥʠʢʘ, ʊʝʨʤʦʜʠʥʘʤʠʢʘ, ɽʣʝʢʪʨʦʩʪʘʪʠʢʘ 

ʠ ɽʣʝʢʪʨʠʯʝʥ ʪʦʢ. ɺʲʚ ʚʪʦʨʘʪʘ ʯʘʩʪ ʥʘ ʢʫʨʩʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʪʝʤʠ ʦʪ ʨʘʟʜʝʣʠʪʝ 

ʄʘʛʥʝʪʠʟ̡ ʤ, ʊʨʝʧʪʝʥʠʷ ʠ ʚ̡ ʣʥʠ, ʆʧʪʠʢʘ, ʂʚʘʥʪʦʚʘ ʤʝʭʘʥʠʢʘ ʠ ʥʘʢʨʘʪʢʦ ï ʦʩʥʦʚʥʠ 

ʪʝʤʠ ʦʪ ɸʪʦʤʥʘ ʠ ʗʜʨʝʥʘ ʬʠʟʠʢʘ. ʇʦʯʪʠ ʩʲʱʠʪʝ ʩʘ ʠ ʪʝʤʠʪʝ ʚ ʢʫʨʩʦʚʝʪʝ ʧʦ ʆʙʱʘ 

ʬʠʟʠʢʘ ʚ ʜʨʫʛʠ ʪʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪʠ ʚ ɹʲʣʛʘʨʠʷ (ʥʘʧʨʠʤʝʨ ʊʋ ɺʘʨʥʘ). 

ɺ ʧʦʚʝʯʝʪʦ ʫʥʠʚʝʨʩʠʪʝʪʠ ʠʟʙʨʦʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʪʝʤʠ ʩʘ ʟʘʩʪʲʧʝʥʠ ʚ 

ʢʫʨʩʦʚʝʪʝ ʧʦ ʬʠʟʠʢʘ, ʨʘʟʣʠʢʘʪʘ ʝ ʚ ʨʘʟʣʠʯʥʠʷ ʭʦʨʘʨʠʫʤ ʥʘ ʩʦ̡ʪʚʝʪʥʠʷ ʢʫʨʩ, ʢʦʝʪʦ 

ʨʝʬʣʝʢʪʠʨʘ ʚ ʟʘʜʲʣʙʦʯʝʥʦʩʪʪʘ ʥʘ ʠʟʫʯʘʚʘʥʠʷ ʤʘʪʝʨʠʘʣ. ʆʩʚʝʥ ʪʦʚʘ ʧʨʘʚʠ 

ʚʧʝʯʘʪʣʝʥʠʝ, ʯʝ ʩʘ ʟʘʩʪʲʧʝʥʠ ʚ ʜʦʩʪʘ ʧʦ-ʛʦʣʤ̫ʘ ʩʪʝʧʝʥ ʪʝʤʠʪʝ ʦʪ ʂʚʘʥʪʦʚʘʪʘ ʠ 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʬʠʟʠʢʘ. ʉʨʘʚʥʝʥʠʝʪʦ ʝ ʩʘʤʦ ʟʘ ʩʧʝʮʠʘʣʥʦʩʪʠʪʝ, ʩʚ̡ʨʟʘʥʠ ʩ 

ʘʚʠʦʠʥʞʝʥʝʨʩʪʚʦʪʦ. 

ʇʨʠ ʬʦʨʤʠʨʘʥʝ ʥʘ ʢʨʘʡʥʘʪʘ ʦʮʝʥʢʘ ʧʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʝ ʚ ʢʫʨʩʦʚʝʪʝ, 

ʢʦʠʪʦ ʠʤʘʪ ʛʦʣʷʤ ʙʨʦʡ ʯʘʩʦʚʝ, ʟʘʜʲʣʞʠʪʝʣʝʥ ʝʣʝʤʝʥʪ ʧʨʠ ʦʮʝʥʷʚʘʥʝʪʦ ʝ 

ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʠ ï ʯʘʩʪ ʦʪ ʪ̫ ʭ ʩ ʯʠʩʪʦ ʧʨʘʢʪʠʯʝʩʢʘ ʥʘʩʦʯʝʥʦʩʪ. ʊʦʚʘ ʝ ʚʘʞʝʥ 

ʝʣʝʤʝʥʪ ʦʪ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʠʥʞʝʥʝʨʠ, ʢʦʠʪʦ ʚ ʧʦʥʘʪʘʪʲʰʥʘʪʘ ʩʠ ʧʨʦʬʝʩʠʦʥʘʣʥʘ 

ʨʘʙʦʪʘ ɦ ʝ ʪʨʷʙʚʘ ʜʘ ʨʝʰʘʚʘʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʦʙʣʝʤʠ ʠ ʚʟʠʤʘʪ ʦʙʦʩʥʦʚʘʥʠ ʨʝʰʝʥʠʷ. 

ɿʘ ʩʲʞʘʣʝʥʠʝ ʙ̡ ʣʛʘʨʩʢʠʪʝ ʩʪʫʜʝʥʪʠ ʥʝ ʩʝ ʩʧʨʘʚ̫ ʪ ʜʦʙʨʝ ʩ ʪʘʟʠ ʟʘʜʘʯʘ. 

(ʜ) ʉʠʥʭʨʦʥ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʠ ʤʘʪʝʤʘʪʠʢʘ 

ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʥʝ ʝ ʚ̡ʟʤʦʞʥʦ ʜʘ ʙ̡ ʜʝ ʫʩʧʝʰʥʦ ʧʨʠ ʣʠʧʩʘ ʥʘ 

ʜʦʩʪʘʪʲʯʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʦ  ʤʘʪʝʤʘʪʠʢʘ.  ɺ  ʪʦʚʘ  ʦʪʥʦʰʝʥʠʝ  ʚ 

ʊʋ ï ʉʦʬʠʷ ʩʝ ʩʨʝʘɦʪ ʦʧʨʝʜʝʣʝʥʠ ʪʨʫʜʥʦʩʪʠ. ʂʫʨʩʲʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʝ ʧʘʨʘʣʝʣʝʥ 

ʚ̡ ʚ ʚʨʝʤʝʪʦ ʩ ʢʫʨʩʘ ʧʦ ʬʠʟʠʢʘ ʚ ʧʦʯʪʠ ʚʩʠʯʢʠ ʫʥʠʚʝʨʩʠʪʝʪʠ, ʢʦʠʪʦ ʩʘ ʩʨʘʚʥʷʚʘʥʠ. 

ʉʪʘʥʜʘʨʪʥʦ ʢʫʨʩʦʚʝʪʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʟʘʧʦʯʚʘʪ ʩ Ăʃʠʥʝʡʥʘ ʘʣʛʝʙʨʘ ʠ ʘʥʘʣʠʪʠʯʥʘ 

ʛʝʦʤʝʪʨʠʷñ, ʘ Ăɺʝʢʪʦʨʝʥ ʘʥʘʣʠʟñ ʠ Ăɼʠʬʝʨʝʥʮʠʘʣʥʦ ʠ ʠʥʪʝʛʨʘʣʥʦ ʩʤʪ̫ʘʥʝñ ʩʝ 

ʠʟʫʯʘʚʘʪ ʚ ʩʨʝʜʘʪʘ ʠ ʢʨʘʷ ʥʘ ʢʫʨʩʘ. ʀʤʝʥʥʦ ʪʦʚʘ ʦʪʤʝʩʪʚʘʥʝ ʚ̡ ʚ ʚʨʝʤʝʪʦ ʟʘʪʨʫʜʥʚ̫ʘ 

ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ. ɿʘ ʢʘʯʝʩʪʚʝʥʦʪʦ ʫʩʚʦ̫ʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʘ ʧʦ ʬʠʟʠʢʘ ʩʝ 

ʥʘʣʘʛʘ  ʜʦʧʲʣʥʠʪʝʣʥʦ  ʨʘʟʷʩʥʷʚʘʥʝ  ʥʘ  ʥʝʦʙʭʦʜʠʤʠʪʝ  ʤʘʪʝʤʘʪʠʯʥʠ  ʧʦʥʷʪʠʷ.  ɿʘ 



 

 

 

 

 

 

ʨʘʟʣʠʢʘ ʦʪ ʊʋ ï ʉʦʬʠʷ ʚ ʯʘʩʪ ʦʪ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ, ʢʲʜʝʪʦ ʠʤʘ ʧʦ-ʛʦʣʷʤ ʭʦʨʘʨʠʫʤ 

ʢʫʨʩʲʪ ʧʦ ʬʠʟʠʢʘ ʟʘʧʦʯʚʘ ʩ ʪʝʤʠ, ʩʚ̡ʨʟʘʥʠ ʩ ʚʝʢʪʦʨʥʠʷ ʘʥʘʣʠʟ ʠ ʪʦʚʘ ʝ ʣʦʛʠʯʥʦ, 

ʪʲʡ ʢʘʪʦ ʙʝʟ ʥʝʦʙʭʦʜʠʤʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʘʧʘʨʘʪ ʥʝ ʤʦʞʝ ʜʘ ʠʤʘ ʢʘʯʝʩʪʚʝʥʦ 

ʦʙʫʯʝʥʠʝ ʧʦ ʬʠʟʠʢʘ. 

ɺʝʯʝ 10 ʛʦʜʠʥʠ ʥʘʘhʪʘ ʩʪʨʘʥʘ ʝ ʯʘʩʪ ʦʪ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ. ʊʦʚʘ ʯʣʝʥʩʪʚʦ 

ʧʦʩʪʘʚʠ ʥʦʚʠ ʠʟʠʩʢʚʘʥʠʷ ʧʨʝʜ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʚ ɹʲʣʛʘʨʠʷ ʠ ʚ ʯʘʩʪʥʦʩʪ 

ʧʨʝʜ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. ɽʚʨʦʧʝʡʩʢʠʪʝ ʪʨʫʜʦʚʠ ʧʘʟʘʨʠ ʩʘ ʦʪʚʦʨʝʥʠ ʟʘ ʥʘʰʠ 

ʩʧʝʮʠʘʣʠʩʪʠ ʠ ʪʝ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʚʩʠʯʢʠ ʠʟʠʩʢʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʝʥʠ ʧʨʝʜ ʪ̫ ʭ. 

ʅʘʙʣʁʜʘʚʘ ʩʝ ʠ ʟʘʩʠʣʝʥ ʩʪʫʜʝʥʪʩʢʠ ʦʙʤʝʥ, ʢʦʝʪʦ ʦʪ ʩʚʦ̫ ʩʪʨʘʥʘ ʦʧʨʝʜʝʣʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʥʘ ʩʧʝʮʠʘʣʥʦʩʪʠʪʝ ʚ 

ʜʘʜʝʥʦ ʥʘʧʨʘʚʣʝʥʠʝ. 

ɺ ʟʘʢʣʯʁʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ, ʯʝ ʧʦ ʨʘʟʛʣʝʞʜʘʥʠʪʝ ʦʩʥʦʚʥʠ ʧʘʨʘʤʝʪʨʠ 

ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʠʟʠʢʘ ʚ ʊʋ ï ʉʦʬʠʷ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠ ʪʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪʠ 

ʚ ɽʉ ʠ ɽʚʨʦʧʘ ʥʝ ʩʝ ʨʘʟʣʠʯʘʚʘ ʩʲʝɦʩʪʚʝʥʦ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʷʚʘʥʝ 

ʠ ʫʩʚ̡̡ ʨʰʝʥʩʪʚʘʥʝ ʥʘ ʢʫʨʩʘ ʧʦ ʬʠʟʠʢʘ ʩ ʮʝʣ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʱʝ ʧʦ-ʚʠʩʦʢʦ ʢʘʯʝʩʪʚʦ 

ʥʘ ʠʥʞʝʥʝʨʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ɹʲʣʛʘʨʠʷ. 



 

 
 

 

 

 

ɺʈɽʄɽɺɸ ʃʀʅʀʗ ʅɸ ʈɸɼʀʆʊɽʈɸʇʀʗʊɸ 

 
ɻʝʦʨʛʠ ɺʲʨʙʘʥʦʚ, ʈʘʜʦʩʪʠʥ ʄʠʭʘʡʣʦʚ, ɼʝʥʠʮʘ ʉʠʤʝʦʥʦʚʘ, ʁʦʨʜʘʥʢʘ ɽʥʝʚʘ 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʨʦʬ. ʜ-ʨ ʇʘʨʘʩʢʝʚ ʉʪʦ̫ ʥʦʚñ 

 
 

1. ʇʲʨʚʠ ʩʪʲʧʢʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʨʘʜʠʦʪʝʨʘʧʠʪ̫ʘ 

ʅʘ 8 ʥʦʝʤʚʨʠ 1895 ʛ. ɺʠʣʭʝʣʤ ʈʴʦʥʪʛʝʥ, ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʡʢʠ ʩ ʢʘʪʦʜʥʠ 

ʣʲʯʠ, ʟʘʙʝʣʷʟʚʘ, ʯʝ ʧʦʩʪʘʚʝʥʠʷʪ ʚ ʙʣʠʟʦʩʪ ʝʢʨʘʥ, ʧʦʢʨʠʪ ʩ ʙʘʨʠʝʚʠ ʩʦʣʠ ʩʚʝʪʠ. 

ʇʦʩʪʘʚ̫ ʨʘʟʣʠʯʥʠ ʧʨʝʜʤʝʪʠ ʤʝʞʜʫ ʢʘʪʦʜʥʘʪʘ ʪʨʲʙʘ ʠ ʝʢʨʘʥʘ ʠ ʟʘʙʝʣʷʟʚʘ, ʯʝ ʢʦʛʘʪʦ 

ʨʢ̡ʘʪʘ ʤʫ ʝ ʤʝʞʜʫ ʜʚʝʪʝ ʩʝ ʚʠʞʜʘʪ ʢʦʩʪʠʪʝ, ʘ ʤʝʢʠʪʝ ʪʢ̡ʘʥʠ - ʥʝ. ʇʨʘʚʠ ʩʥʠʤʢʘ ʥʘ 

ʨʢ̡ʘʪʘ ʥʘ ʩʚʦ̫ʪʘ ʩʲʧʨʫʛʘ ʠ ʧʠʰʝ ʥʘʫʯʥʦ ʩʲʦʙʱʝʥʠʝ ʦʪ ʜʝʚʝʪ ʩʪʨʘʥʠʮʠ, ʢʦʝʪʦ 

ʧʫʙʣʠʢʫʚʘ ʚ ʠʟʜʘʥʠʝ ʥʘ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʜʨʫʞʝʩʪʚʦ ʚ̡ ʚ ɺʶʨʮʙʫʨʛ. ʄʥʦʛʦ 

ʙ̡ʨʟʦ ʦʪʢʨʠʪʠʝʪʦ ʝ ʧʫʙʣʠʢʫʚʘʥʦ ʚ̡ ʚ ʚʝʩʪʥʠʮʠʪʝ ʠ ʥʘʧʨʘʚʝʥʘʪʘ ʩʥʠʤʢʘ ʦʙʠʢʘʣʷ 

ɿʝʤʷʪʘ. ʊʦʚʘ ʧʨʠʚʣʠʯʘ ʠʥʪʝʨʝʩʘ ʥʘ ʃʝʦʧʦʣʜ ʌʨʴʦʥʜ ʠ ɽʜʫʘʨʜ ʐʠʬ, ʢʦʠʪʦ ʧʦʯʪʠ 

ʚʝʜʥʘʛʘ ʧʨʝʜʣʘʛʘʪ ʥʦʚʦʦʪʢʨʠʪʠʪʝ ʣʲʯʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʪʝʨʘʧʠʷ [1]. ʇʦ ʪʦʚʘ 

ʚʨʝʤʝ, ʣʝʢʘʨʷʪ ɽʤʠʣ ɻʨʫʙʝ ʦʪ ʏʠʢʘʛʦ ʟʘ ʧʨʲʚ ʧʲʪ ʧʨʠʣʘʛʘ ʨʘʜʠʦʪʝʨʘʧʠʷ ʟʘ ʣʝʯʝʥʠʝ 

ʥʘ ʨʘʢ ʠ ʦʙʫʯʘʚʘ ʥʘʜ 7000 ʣʝʢʘʨʠ [2]. ʇʨʝʟ 1896 ʛ. ʬʨʘʥʮʫʟʠʥʲʪ ɺʠʢʪʦʨ ɼʴʦʧʝʥ 

ʣʝʢʫʚʘ ʩ ʨʘʜʠʘʮʠʷ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʝʜʥʘ ʩʝʜʤʠʮʘ ʧʘʮʠʝʥʪ ʩ ʢʘʨʮʠʥʦʤ ʥʘ ʩʪʦʤʘʭʘ 

ʠ ʢʦʥʩʪʘʪʠʨʘ ʥʘʤʘʣʚ̫ʘʥʝ ʥʘ ʙʦʣʢʘʪʘ ʠ ʨʘʟʤʝʨʘ ʥʘ ʪʫʤʦʨʘ [3]. ʇʨʝʟ 1897 ʛ. ʌʨʴʦʥʜ 

ʠ ʐʠʬ ʧʫʙʣʠʢʫʚʘʪ ʜʦʢʣʘʜ ʟʘ ʫʩʧʝʰʥʦ ʣʝʯʝʥʠʝ ʥʘ ʣʫʧʫʩ ʚʫʣʛʘʨʠʩ ʠ ʧʨʦʜʲʣʞʘʚʘʪ ʩ 

ʣʝʯʝʥʠʝ ʥʘ ʣʫʧʫʩ ʝʨʠʪʝʤʘʪʦʟʫʩ [4]. ʋʩʧʝʭʠʪʝ ʥʘ ʪʝʟʠ ʫʯʝʥʠ ʧʨʝʜʠʟʚʠʢʚʘʪ ʚ̡ ʣʥʘ ʦʪ 

ʧʨʦʫʯʚʘʥʠʷ ʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩ ʨʘʜʠʦʪʝʨʘʧʠʷ. ʇʨʝʟ 1899 ʛ. ʊʦʨ ʉʪʝʥʙʝʢ ʧʫʙʣʠʢʫʚʘ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʲʨʚʦʪʦ ʫʩʧʝʰʥʦ ʣʝʯʝʥʠʝ ʥʘ ʝʧʠʪʝʣʠʦʤʘ ʠ ʙʘʟʘʣʥʦ-ʢʣʝʪʲʯʝʥ 

ʢʘʨʮʠʥʦʤ [5]. ʈʦʙ̡ʨʪ ʂʠʝʥʙʴʦʢ ʜʦʢʘʟʚʘ ʧʨʝʟ 1900 ʛ. ʯʝ ʪʝʨʘʧʝʚʪʠʯʥʠʪʝ ʝʬʝʢʪʠ ʩʝ 

ʜʲʣʞʘʪ ʩʘʤʦ ʥʘ ʨʝʥʪʛʝʥʦʚʠʪʝ ʣʲʯʠ. ʇʦ ʪʦʚʘ ʚʨʝʤʝ ʤʥʦʞʝʩʪʚʦ ʬʠʟʠʮʠ, ʚ ʪʦʚʘ ʯʠʩʣʦ 

ʠ ʊʝʩʣʘ, ʦʙʩʲʞʜʘʪ ʤʝʭʘʥʠʟʤʘ ʥʘ ʪʝʨʘʧʝʚʪʠʯʥʦ ʜʝʡʩʪʚʠʝ ʥʘ ʥʦʚʦʦʪʢʨʠʪʠʪʝ ʭ-ʣʲʯʠ. 

1900 ʛ. ʌʨʴʦʥʜ ʨʘʟʨʘʙʦʪʚʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʟʘ ʣʝʯʝʥʠʝ ʩ ʨʘʜʠʦʪʝʨʘʧʠʷ: 

Å ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʢʦʩʤʠ ʧʨʠ ʭʠʧʝʨʪʨʠʭʦʟʘ; 

Å ʟʘʙʦʣʚ̫ʘʥʠʷ ʥʘ ʢʦʩʘʪʘ ʠ ʢʦʩʤʝʥʠʪʝ ʬʦʣʠʢʫʣʠ  ʢʦʝʪʦ ʥʘʣʘʛʘ ʦʪʩʪʨʘʥʷʚʘʥʝ 

ʥʘ ʢʦʩʘʪʘ; 

Å ʣʝʯʝʥʠʝ ʥʘ ʚ̡ ʟʧʘʣʠʪʝʣʥʠ ʧʨʦʮʝʩʠ ʥʘ ʢʦʞʘʪʘ ʢʘʪʦ ʝʢʟʝʤʘ ʠ ʘʢʥʝ; 

Å ʣʝʯʝʥʠʝ ʥʘ ʟʣʦʢʘʯʝʩʪʚʝʥʠ ʦʙʨʘʟʫʚʘʥʠʷ ʥʘ ʢʦʞʘʪʘ ʢʘʪʦ ʣʫʧʫʩ ʠ ʝʧʠʪʝʣʠʦʤʘ 

[6]. 

ɹʝʟ ʫʩʧʝʭ ʫʯʝʥʠʪʝ ʧʨʘʚ̫ ʪ ʧʨʦʫʯʚʘʥʠʷ ʟʘ ʨʘʜʠʦʪʝʨʘʧʠʷ ʧʨʠ ʣʝʚʢʝʤʠʷ ʠ 

ʝʧʠʣʝʧʩʠʷ. ʆʬʦʨʤʷ ʩʝ ʨʘʟʚʠʪʠʝ ʥʘ ʥʦʚ ʢʣʦʥ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʤʝʜʠʮʠʥʩʢʠʪʝ ʥʘʫʢʠ 

ï ʨʘʜʠʦʪʝʨʘʧʠʷ, ʯʠʷʪʦ ʚʨʝʤʝʚʘ ʣʠʥʠʷ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʥʘ ʬʠʛ.1. 

2. ʈʘʟʚʠʪʠʝ ʥʘ ʨʘʜʠʦʪʝʨʘʧʠʪ̫ʘ ʩʣʝʜ ʦʪʢʨʠʚʘʥʝ ʥʘ ʨʘʜʠʷ 

ʉʘʤʦ ʪʨʠ ʛʦʜʠʥʠ ʩʣʝʜ ʦʪʢʨʠʚʘʥʝ ʥʘ ʨʝʥʪʛʝʥʦʚʠʪʝ ʣʲʯʠ ʧʨʝʟ 1898 ʛ. 

ʄʘʨʠʷ ʂʶʨʠ ʦʪʢʨʠʚʘ ʨʘʜʠʷ. ʌʠʟʠʦʣʦʛʠʯʥʠʷʪ ʤʫ ʝʬʝʢʪ ʟʘ ʧʨʲʚ ʧʲʪ ʝ ʨʝʛʠʩʪʨʠʨʘʥ 

ʧʨʝʟ 1900 ʛ. ʦʪ ʆʪʦ ʋʦʢʭʦʬ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʠʟʛʘʨʷʥʝ, ʢʦʝʪʦ ʧʦ-ʢʲʩʥʦ ʝ ʥʘʨʝʯʝʥʦ 

Ăʠʟʛʘʨʷʥʝ ʥʘ ɹʝʢʝʨʝʣñ [7]. ʅʘʨʝʯʝʥʦ ʝ ʪʘʢʘ, ʪʲʡ ʢʘʪʦ ʛʦʜʠʥʘ ʧʦ-ʢʲʩʥʦ ʍʝʥʨʠ 

ɹʝʢʝʨʝʣ ʧʦʣʫʯʘʚʘ ʦʩʪʨʦ ʚ̡ ʟʧʘʣʝʥʠʝ ʥʘ ʢʦʞʘʪʘ ʩʠ, ʢʦ̫ʪʦ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʥʢ̫ʦʣʢʦ 

ʯʘʩʘ ʝ ʦʙʣʲʯʚʘʥʘ ʦʪ ʨʘʜʠʡ, ʢʦʡʪʦ ʟʘʙʨʘʚ̫ ʟʘ ʥʢ̫ʦʣʢʦ ʯʘʩʘ ʚ ʜʞʦʙʘ ʥʘ ʞʠʣʝʪʢʘʪʘ ʩʠ. 



 

 

 

 

 

 

 

 
ʌʠʛ. 1  ɺʨʝʤʝʚʘ ʣʠʥʠʷ ʥʘ ʨʘʜʠʦʪʝʨʘʧʠʪ̫ʘ 

 

ɼʝʨʤʘʪʦʣʦʛʲʪ ʤʫ ʒʨʥʝʩʪ ɹʝʩʥʠʝʨ ʠʟʩʣʝʜʚʘ ʚ̡ ʟʧʘʣʝʥʠʝʪʦ ʤʥʦʛʦ ʚʥʠ- 

ʤʘʪʝʣʥʦ ʠ ʧʨʝʜʣʘʛʘ ʪʝʦʨʠʷ. ʊʝʦʨʠʷʪʘ ʧʨʦʚʦʢʠʨʘ ʂʶʨʠ ʟʘ ʩʝʨʠʷ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʠ, 

ʢʦʠʪʦ ̫  ʧʦʪʚ̡ ʨʞʜʘʚʘʪ ʠ ʜʦʢʘʟʚʘʪ ʬʠʟʠʦʣʦʛʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʨʘʜʠʷ. ɹʝʩʥʠʝʨ ʧʨʝʜʣʘʛʘ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʜʠʡ ʟʘ ʪʝʨʘʧʠʷ ʢʘʪʦ ʟʘʤʝʩʪʠʪʝʣ ʥʘ ʫʣʪʨʘʚʠʦʣʝʪʦʚʠʪʝ ʣʲʯʠ, ʚ 

ʩʣʝʜʩʪʚʠʝ ʥʘ ʢʦʝʪʦ, ʧʨʝʟ 1901 ʛ. ɹʝʢʝʨʝʣ ʦʪʩʪʲʧʚʘ ʠʟʚʝʩʪʥʦ ʢʦʣʠʯʝʩʪʚʦ ʨʘʜʠʡ ʥʘ 

ʍʝʥʨʠ ɼʘʥʣʦʩ ʟʘ ʣʝʯʝʥʠʝ ʚ ʙʦʣʥʠʮʘ ʉʝʡʥʪ ʃʫʠʩ ʚ ʇʘʨʠʞ [1]. ɼʘʥʣʦʩ ʫʩʧʝʰʥʦ 

ʣʝʢʫʚʘ ʥʢ̫ʦʣʢʦ ʩʣʫʯʘʷ ʥʘ ʣʫʧʫʩ ʩ ʧʦʤʦʪɦʘ ʥʘ ʨʘʜʠʡ ʠ ʙʘʨʠʝʚ ʭʣʦʨʠʜ, ʢʦʝʪʦ ʚʦʜʠ 

ʜʦ ʦʱʝ ʝʢʩʧʝʨʠʤʝʥʪʠ ʚ ʪʘʟʠ ʥʘʩʦʢʘ. ʄʝʪʦʜʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʜʠʡ ʟʘ ʣʝʯʝʥʠʝ, 

ʩʝ ʨʘʟʧʨʝʜʝʣʷʪ ʛʣʘʚʥʦ ʚ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʜʠʝʚʦ ʝʤʘʥʠʨʘʥʝ ʠ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʜʠʝʚʠ ʩʦʣʠ. ʇʨʠ ʝʤʘʥʘʮʠʷʪʘ, ʨʘʜʠʷ ʩʝ ʩʤʝʩʚʘ ʩ ʚ̡ʟʜʫʭʘ ʠ ʩʝ 

ʚʜʠʚhʘ. ʈʘʜʠʘʮʠʦʥʥʘʪʘ ʠʥʭʘʣʘʮʠʷ ʝ ʧʨʦʫʯʝʥʘ ʥʘʡ-ʜʦʙʨʝ ʚ ɻʝʨʤʘʥʠʷ, ʢʲʜʝʪʦ ʩʘ 

ʩʟ̡ʜʘʜʝʥʠ ʠʥʩʪʠʪʫʪʠ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʠʥʭʘʣʘʮʠʷ ʩ ʮʝʣ ʪʝʨʘʧʠʷ ʥʘ ʙʝʣʦʜʨʦʙʥʠ 

ʟʘʙʦʣʚ̫ʘʥʠʷ ʢʘʪʦ ʪʫʙʝʨʢʫʣʦʟʘ. ʈʘʜʠʝʚʠʪʝ ʩʦʣʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʠ ʚʦʜʥʠ ʙʘʥʠ, ʢʦʠʪʦ 

ʠʤʘʪ ʙʣʘʛʦʧʨʠʷʪʝʥ ʝʬʝʢʪ ï ʨʝʟʫʣʪʘʪ ʦʪ ʚʜʠʚhʘʥʝ ʥʘ ʧʘʨʠʪʝ [8]. ʋʩʧʦʨʝʜʥʦ ʩ ʪʦʚʘ 

ʩʝ ʨʘʟʨʘʙʦʪʚʘ ʠ ʤʝʪʦʜ ʟʘ ʢʦʤʙʠʥʠʨʘʥʝ ʥʘ ʨʘʜʠʡ ʩ ʚʝʝɦʩʪʚʘ ʢʘʪʦ ʚʘʟʝʣʠʥ, ʛʣʠʮʝʨʠʥ 

ʠ ʣʘʥʦʣʠʥ, ʟʘ ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʚ̡ ʥʰʥʦ ʢʲʤ ʟʘʩʝʛʥʘʪʘʪʘ ʯʘʩʪ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʢʨʝʤ; ʘ 

ʩʲʱʦ ʩ ʭʠʥʠʥ, ʙʠʩʤʫʪʦʚ ʩʫʙʥʠʪʨʘʪ ʠ ʘʨʩʝʥ, ʢʦʠʪʦ ʩʝ ʧʨʠʣʘʛʘʪ ʚ̡ʪʨʝʰʥʦ.[7] 

ʇʨʝʟ 1903 ʛ. ɼʞ. ɼʞ. ʊʦʤʩʲʥ ʧʠʰʝ ʧʠʩʤʦ ʜʦ ʩʧ. ĂNatureñ, ʚ ʢʦʝʪʦ ʦʧʠʩʚʘ 



 

 
 

 

 

 

ʥʘʣʠʯʠʝʪʦ ʥʘ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪ ʚ̡ ʚ ʚʦʜʘ ʦʪ ʢʣʘʜʝʥʝʮ. ʉʣʝʜ ʥʝʛʦ ʧʨʦʫʯʚʘʥʠʷ 

ʧʦʢʘʟʚʘʪ, ʯʝ ʚʦʜʠʪʝ ʥʘ ʤʥʦʛʦ ʦʪ ʠʟʚʝʩʪʥʠʪʝ ʣʝʯʝʙʥʠ ʠʟʚʦʨʠ ʧʦ ʩʚʝʪʘ ʩʘ 

ʨʘʜʠʦʘʢʪʠʚʥʠ, ʧʦʨʘʜʠ ʥʘʣʠʯʠʝ ʥʘ ʨʘʜʠʡ, ʢʦʡʪʦ ʧʦʧʘʜʘ ʚ̡ ʚ ʚʦʜʘʪʘ ʧʨʝʟ ʧʦʯʚʘʪʘ. 

ʇʨʝʟ 1904 ʛ. ĂNatureñ ʧʫʙʣʠʢʫʚʘ ʧʨʦʫʯʚʘʥʝ ʟʘ ʝʩʪʝʩʪʚʝʥʘʪʘ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪ ʚ 

ʤʠʥʝʨʘʣʥʘʪʘ ʚʦʜʘ [9]. ɿʘʧʦʯʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʨʘʟʪʚʦʨ ʥʘ ʨʘʜʠʝʚʠ ʩʦʣʠ ʟʘ ʚʘʥʠ, ʢʘʪʦ 

ʥʘʯʠʥ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʫ ʜʦʤʘ [10]. ʈʘʜʠʝʚʠʪʝ ʚʘʥʠ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʘʨʪʨʠʪ, ʧʦʜʘʛʨʘ ʠ ʥʝʚʨʘʣʛʠʠ. ʅʘʡ-ʜʦʙʨʝ ʠʟʨʘʟʝʥʠ 

ʝʬʝʢʪʠ, ʧʦʣʫʯʝʥʠ ʧʨʠ ʪʝʨʘʧʠʷ ʩ ʨʘʜʠʡ, ʩʘ ʥʘʙʣʁʜʘʚʘʥʠ ʧʨʠ ʪʨʝʪʠʨʘʥʝ ʥʘ ʣʫʧʫʩ, 

ʫʣʮʝʨʦʟʥʠ ʠʟʨʘʩʪʲʮʠ ʠ ʢʝʣʦʠʜʠ, ʪʲʡ ʢʘʪʦ ʨʘʜʠʷʪ ʩʝ ʧʨʠʣʘʛʘ ʧʦ ʧʨʝʮʠʟʥʦ ʦʪ 

ʨʝʥʪʛʝʥʦʚʠʪʝ ʣʲʯʠ. [7]. 

ʉʣʝʜ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʜʠʡ ʧʨʠ ʭʠʨʫʨʛʠʯʥʦʪʦ ʣʝʯʝʥʠʝ ʥʘ ʪʫʙʝʨʢʫʣʦʟʘ 

ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ, ʩʨʝʜ ʢʦʠʪʦ ɹʝʣʘ ɸʚʛʫʩʪʠʥ ʠ ɸ. ʜʝ ʉʝʥʜʝʬʠ, ʨʘʟʨʘʙʦʪʚʘʪ ʣʝʯʝʥʠʝ 

ʧʨʝʟ 1911 ʛ., ʠʟʧʦʣʟʚʘʱʦ ʠʥʪʨʘʤʫʩʢʫʣʥʦ ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ ʨʘʜʠʦʘʢʪʠʚʝʥ ʤʝʪʦʣʠ- 

ʟʠʨʘʥ ʡʦʜ, ʧʘʪʝʥʪʦʚʘʥ ʧʦʜ ʥʘʠʤʝʥʦʚʘʥʠʝʪʦ ʜʠʦʨʘʜʠʥ (ʡʦʜ-ʨʘʜʠʝʚʘ ʪʝʨʘʧʠʷ) [11]. 

ɺʜʠʚhʘʥʝ ʥʘ ʡʦʜ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʣʝʯʝʥʠʝ ʟʘ ʪʫʙʝʨʢʫʣʦʟʘ ʚ̡ ʚ 

ʌʨʘʥʮʠʷ ʚ ʧʝʨʠʦʜʘ ʦʪ 1830 ʜʦ 1870 ʛ. [12]. 

3. ʂʦʤʝʨʩʘʣʠʟʘʮʠʷ ʠ ʙʫʤ ʥʘ ʨʘʜʠʦʪʝʨʘʧʠʪ̫ʘ 

ɹʨ̡ʟʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʨʘʜʠʦʪʝʨʘʧʠʪ̫ʘ ʩ ʨʘʜʠʡ ʧʦʨʘʜʠ ʜʦʙʨʠʷ ʪʝʨʘʧʝʚʪʠʯʝʥ 

ʝʬʝʢʪ ʚʦʜʠ ʜʦ ʢʦʤʝʨʩʘʣʠʟʘʮʠʷ ʥʘ ʫʧʦʪʨʝʙʘʪʘ ʤʫ. ʇʨʝʟ 30-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ 

ʟʘʧʦʯʚʘ   ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʪʲʨʛʦʚʠʷ ʥʘ ʘʧʘʨʘʪʠ, ʥʘʨʝʯʝʥʠ ʝʤʘʥʘʪʦʨʠ. ʇʨʠʤʝʨ ʝ 

Ăʈʝʚʠʛʘʪʦʨñ ï ʜʠʩʧʝʥʩʲʨ ʟʘ ʚʦʜʘ, ʥʘʧʨʘʚʝʥ ʦʪ ʨʘʜʠʝʚʘ ʨʫʜʘ, ʢʦʡʪʦ ʦʙʣʲʯʚʘ ʚʦʜʘʪʘ. 

ɸʤʝʨʠʢʘʥʩʢʘʪʘ ʤʝʜʠʮʠʥʩʢʘ ʘʩʦʮʠʘʮʠʷ ʫʩʪʘʥʦʚ̫ʚʘ ʧʨʘʚʠʣʘ ʟʘ ʢʦʥʪʨʦʣ ʥʘ ʪʝʟʠ 

ʘʧʘʨʘʪʠ, ʣʝʛʘʣʠʟʠʨʘʡʢʠ ʩʘʤʦ ʘʧʘʨʘʪʠ, ʛʝʥʝʨʠʨʘʱʠ ʧʦʚʝʯʝ ʦʪ 2 ÕCi (74 kBq) ʨʘʜʦʥ 

ʥʘ ʣʠʪʲʨ ʚʦʜʘ ʟʘ 24 ʯʘʩʘ. ɺʲʣʥʘʪʘ ʥʘ ʨʘʜʠʦʘʢʪʠʚʥʠ ʧʨʦʜʫʢʪʠ ʧʨʦʜʲʣʞʠʣʘ ʩ 

ʢʨʝʤʦʚʝ, ʧʘʩʪʠ ʟʘ ʟ̡ ʙʠ ʠ ʢʘʧʢʠ ʟʘ ʦʯʠ [13]. ɺ ʧʝʨʠʦʜʘ 1922 ï 1934 ʛ. ʬʨʝʥʩʢʠʷʪ 

ʨʘʜʠʦʣʦʛ ʦʪ ʀʥʩʪʠʪʫʪ ʂʶʨʠ, ʍʝʥʨʠ ʂʫʪʘʨʜ ʧʨʦʚʝʞʜʘ ʤʥʦʞʝʩʪʚʦ ʠʟʩʣʝʜʚʘʥʠʷ ʩ 

ʢʦʠʪʦ ʜʦʢʘʟʚʘ, ʯʝ ʘʢʦ ʨʘʜʠʘʮʠʷʪʘ ʩʝ ʧʨʠʣʘʛʘ ʥʘ ʤʥʦʞʝʩʪʚʦ ʤʘʣʢʠ ʜʦʟʠ, ʧʦʨʘʞʝʥʠʷʪʘ 

ʩʘ ʧʦ-ʤʘʣʢʦ, ʦʪʢʦʣʢʦʪʦ ʘʢʦ ʩʝ ʧʨʠʣʘʛʘ ʥʘʚʝʜʥʲʞ [14]. ʊʝʟʠ ʠʟʩʣʝʜʚʘʥʠʷ ʜʦʢʘʟʚʘʪ 

ʬʨʘʢʮʠʦʥʥʘʪʘ ʪʝʦʨʠʷ, ʢʦ̫ʪʦ ʧʦʣʦʞʠʣʘ ʦʩʥʦʚʠʪʝ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʨʘʜʠʦʣʦʛʠʷ ʠ 

ʨʘʜʠʦʪʝʨʘʧʠʷ. ʉʣʝʜ 1935 ʛ. ʧʦʯʪʠ ʚʩʠʯʢʠ ʙʦʣʥʠʮʠ, ʚ ʢʦʠʪʦ ʩʝ ʠʟʚ̡ ʨʚhʘ ʣʝʯʝʥʠʝ ʥʘ 

ʨʘʢʦʚʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʝʜʚʘʪ ʬʨʘʢʮʠʦʥʥʘʪʘ ʪʝʦʨʠʷ ʟʘ ʪʝʨʘʧʠʷ [15]. ʈʘʜʠʦʪʝʨʘʧʠʪ̫ʘ 

ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʘʢʪʠʚʥʦ, ʚ̡ ʟʧʦʣʟʚʘʡʢʠ ʩʝ ʦʪ ʩʠʣʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʥ 

ʥʘʧʨʝʜʲʢ ʥʘ 21 ʚʝʢ. ʋʩʚ̡̡ ʨʰʝʥʩʪʚʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ ʥʘ ʣʝʯʝʥʠʝ ʧʦʩʪʘʚ̫ ʪ ʥʘʯʘʣʦ ʥʘ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʣʝʪʝʨʘʧʠʪ̫ʘ, ʙʨʘʭʠʪʝʨʘʧʠʪ̫ʘ, ʤʝʪʘʙʦʣʠʪʥʘʪʘ ʨʘʜʠʦʪʝʨʘʧʠʷ, ʢʘʢʪʦ 

ʠ ʪʝʨʘʧʠʪ̫ʘ ʩʲʩ ʟʘʨʝʜʝʥʠ ʫʩʢʦʨʝʥʠ ʯʘʩʪʠʮʠ ï ʧʨʦʪʦʥʠ, ʝʣʝʢʪʨʦʥʠ ʠ ʥʝʫʪʨʦʥʠ. 
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ʇʈʀʃʆɾɽʅʀɽ ʅɸ ɿʅɸʅʀʗʊɸ ʇʆ ʌʀɿʀʂɸ ʉʇʆʈɽɼ 

ʉʊʋɼɽʅʊʀʊɽ ʇʆ ʄɽɼʀʎʀʅɸ ʆʊ ɺʊʆʈʀ ɼʆ ʐɽʉʊʀ 

ʂʋʈʉ ɺ ʊʈɸʂʀʁʉʂʀ ʋʅʀɺɽʈʉʀʊɽʊ 

 
ɹʦ̫ ʥʘ ʇʲʨʚʘʥʦʚʘ, ɹʠʣʷʥʘ ʊʘʯʝʚʘ, ʄʠʨʦʩʣʘʚ ʂʘʨʘʙʘʣʠʝʚ 

ʂʘʪʝʜʨʘ Ăʄʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ, ʙʠʦʬʠʟʠʢʘ, ʨʝʥʪʛʝʥʦʣʦʛʠʷ ʠ ʨʘʜʠʦʣʦʛʠʷñ 

ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʛʨ. ʉʪʘʨʘ ɿʘʛʦʨʘ 
 
 

ɺ ʊʨʘʢʠʡʩʢʠ ʋʥʠʚʝʨʩʠʪʝʪ ʫʯʝʙʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ ʄʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ ʩʝ 

ʠʟʫʯʘʚʘ ʧʨʝʟ ʧʲʨʚʠʷ ʩʝʤʝʩʪʲʨ ʥʘ ʧʲʨʚʘʪʘ ʛʦʜʠʥʘ ʦʪ ʝhʩʪʛʦʜʠʰʥʠʷ ʫʯʝʙʝʥ ʢʫʨʩ ʥʘ 

ʩʧʝʮʠʘʣʥʦʩʪʪʘ Ăʄʝʜʠʮʠʥʘñ. ʋʯʝʙʥʠʷʪ ʭʦʨʘʨʠʫʤ ʚʢʣʁʯʚʘ 45 ʯʘʩʘ ʣʝʢʮʠʠ ʠ 45 ʯʘʩʘ 

ʫʧʨʘʞʥʝʥʠʷ. ɻʣʘʚʥʠʪʝ ʮʝʣʠ ʥʘ ʪʝʦʨʝʪʠʯʥʦʪʦ ʦʙʫʯʝʥʠʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʦ 

ʄʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ ʩʘ ʩʚ̡ʨʟʘʥʠ ʩ ʠʟʷʩʥʷʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʚ̫ʣʝʥʠʷ, ʬʠʟʠʯʥʠ 

ʚʝʣʠʯʠʥʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʠʪʦ ʩʘ ʩʚ̡ʨʟʘʥʠ ʩ ʨʘʟʣʠʯʥʠ ʞʠʟʥʝʥʠ 

ʧʨʦʮʝʩʠ ʧʨʠ ʯʦʚʝʢʘ; ʠʟʷʩʥʷʚʘʥʝ ʥʘ ʦʩʥʦʚʠʪʝ ʥʘ ʬʠʟʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ 

ʣʝʯʝʥʠʝ ʚ ʩʲʚʨʝʤʝʥʥʘʪʘ ʤʝʜʠʮʠʥʘ [1]. 

ʇʦ ʚʨʝʤʝ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʪʝ ʫʧʨʘʞʥʝʥʠʷ ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʤʝʜʠʮʠʥʘ ʫʩʚʦ̫ʚʘʪ 

ʩʠʩʪʝʤʘ ʦʪ ʟʥʘʥʠʷ ʟʘ ʨʘʟʣʠʯʥʠ ʧʦʥʷʪʠʷ, ʬʠʟʠʯʥʠ ʟʘʢʦʥʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, 

ʧʨʠʜʦʙʠʚʘʪ ʠ ʫʩʚ̡̡ ʨʰʝʥʩʪʚʘʪ ʩʧʝʮʠʬʠʯʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʫʤʝʥʠʷ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷ ʠ 

ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʘʤʦʩʪʦ̫ ʪʝʣʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʠʟʩʣʝʜʚʘʥʝ. ʈʘʟʚʠʚʘʪ ʩʝ ʫʤʝʥʠʷʪʘ 

ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʜʘ ʥʘʙʣʁʜʘʚʘʪ, ʜʘ ʘʥʘʣʠʟʠʨʘʪ, ʜʘ ʧʨʘʚ̫ ʪ ʟʘʢʣʯʁʝʥʠʷ ʠ ʠʟʚʦʜʠ, ʜʘ 

ʠʟʧʦʣʟʚʘʪ ʟʥʘʥʠʷʪʘ ʩʠ ʧʨʠ ʦʙ̫ ʩʥʷʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʦʮʝʩʠ ʚ ʯʦʚʝh ʢʠʷ ʦʨʛʘʥʠʟ̡ ʤ. 

ʆʩʥʦʚʥʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʧʨʝʜ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʝ ʜʘ ʩʪʠʤʫʣʠʨʘʪ 

ʙ̡ ʜʝʱʠʪʝ ʤʝʜʠʮʠ ʜʘ ʨʘʟʚʠʚʘʪ ʧʦʟʥʘʚʘʪʝʣʥʠʪʝ ʠ ʪʚʦʨʯʝʩʢʠʪʝ ʩʠ ʩʧʦʩʦʙʥʦʩʪʠ ʩ ʮʝʣ 

ʦʩʲʟʥʘʚʘʥʝ ʥʘ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʟʥʘʯʠʤʦʩʪ ʥʘ ʧʨʠʜʦʙʠʪʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. ɺ ʪʦʟʠ 

ʝʪʘʧ ʥʘ ʦʙʫʯʝʥʠʝ (ʧʲʨʚʠ ʩʝʤʝʩʪʲʨ ʥʘ ʧʲʨʚʠ ʢʫʨʩ) ʪʝʟʠ ʮʝʣʠ ʦʩʪʘʚʘʪ ʧʦʥʷʢʦʛʘ 

ʥʝʧʦʩʪʠʛʥʘʪʠ. ʉʪʫʜʝʥʪʠʪʝ ʪʨʫʜʥʦ ʦʩʲʟʥʘʚʘʪ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʟʥʘʥʠʷʪʘ ʩʠ, ʧʦʣʫʯʝʥʠ 

ʧʦ ʬʠʟʠʢʘ ʚ ʧʲʨʚʠ ʢʫʨʩ. ɺ ʪʝʭʥʠʪʝ ʧʨʝʜʩʪʘʚʠ ʥʤ̫ʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʬʠʟʠʢʘʪʘ ʠ 

ʤʝʜʠʮʠʥʘʪʘ. ʊʝ ʩʨʝʘɦʪ ʩʲʝɦʩʪʚʝʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʫʩʚʦ̫ʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʘ, 

ʢʦʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʬʘʢʪʘ, ʯʝ ʧʨʝʟ ʧʦʩʣʝʜʥʘʪʘ 1 ʠʣʠ 2 ʛʦʜʠʥʠ ʫʩʠʣʝʥʦ ʩʘ ʩʝ 

ʧʦʜʛʦʪʚ̫ ʣʠ ʟʘ ʢʘʥʜʠʜʘʪʩʪʫʜʝʥʪʩʢʠ ʠʟʧʠʪʠ ʧʦ ʙʠʦʣʦʛʠʷ ʠ ʭʠʤʠʷ. ʇʨʠ ʤʘʣʢʠʷ ʙʨʦʡ 

ʯʘʩʦʚʝ ʧʦ ʬʠʟʠʢʘ ʚ 12 ʢʣʘʩ (31 ʯʘʩʘ/ʛʦʜʠʰʥʦ) ʝ ʤʥʦʛʦ ʪʨʫʜʥʦ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘʪ 

ʥʢ̫ʘʢʚʠ ʦʩʥʦʚʥʠ ʧʦʟʥʘʥʠʷ ʧʦ ʬʠʟʠʢʘ ʜʦʨʠ ʠ ʦʪ ʫʯʝʥʠʮʠ, ʟʘʚ̡ ʨʰʠʣʠ ʩ ʦʪʣʠʯʝʥ ʧʦ 

ʬʠʟʠʢʘ ʚ ʜʠʧʣʦʤʘʪʘ. ɺʩʠʯʢʠ ʪʝʟʠ ʬʘʢʪʦʨʠ ʦʙʫʩʣʘʚ̫ ʪ ʝʜʥʦ ʨʝʟʝʨʚʠʨʘʥʦ ʦʪʥʦʰʝʥʠʝ 

ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʤʝʜʠʮʠʥʘ ʚ ʧʲʨʚʠ ʢʫʨʩ ʢʲʤ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʤʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʈʘʟʙʠʨʘʥʝʪʦ ʥʘ ʪʦʚʘ Ăɿʘʱʦ ʫʯʘ ʬʠʟʠʢʘ ʢʘʪʦ ɦ ʝ ʩʪʘʚʘʤ ʣʝʢʘʨ?ñ ʩʪʘʚʘ 

ʥʘ ʧʦ-ʢʩ̡ʝʥ ʝʪʘʧ ʚ ʪ̫ ʭʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʢʦʛʘʪʦ ʥʘʤʝʨʷʪ ʢʦʥʢʨʝʪʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

ʟʥʘʥʠʷʪʘ ʩʠ ʧʨʠ ʦʙ̫ ʩʥʷʚʘʥʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʥʠ ʧʨʦʮʝʩʠ ʠʣʠ ʧʨʠʥʮʠʧʠ ʥʘ ʜʝʡʩʪʚʠʝ 

ʥʘ ʘʧʘʨʘʪʠ ʟʘ ʣʝʯʝʥʠʝ ʠʣʠ ʜʠʘʛʥʦʩʪʠʢʘ. ɺ ʪʘʟʠ ʚʨʲʟʢʘ ʥʠʝ ʩʠ ʧʦʩʪʘʚʠʭʤʝ ʟʘ ʮʝʣ ʜʘ 

ʨʘʟʙʝʨʝʤ ʢʘʢʚʦ ʝ ʤʥʝʥʠʝʪʦ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʚ ʛʦʨʥʠʪʝ ʢʫʨʩʦʚʝ ʦʪʥʦʩʥʦ ʪʦʚʘ ʥʘʤʝʨʠʣʠ 

ʣʠ ʩʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʟʥʘʥʠʷʪʘ ʩʠ ʧʦ ʬʠʟʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʩʠ ʧʦ ʤʝʜʠʮʠʥʘ. 

ɺ  ʥʘʩʪʦ̫ ʱʝʪʦ  ʧʨʦʫʯʚʘʥʝ  ʙ̫ʭʘ  ʘʥʢʝʪʠʨʘʥʠ  91  ʩʪʫʜʝʥʪʘ  ʧʦ  ʤʝʜʠʮʠʥʘ: 



 

 

 

 

 

 

2 ʢʫʨʩ ï 24 ʩʪʫʜʝʥʪʘ (26.4%); 3 ʢʫʨʩ ï 35 ʩʪʫʜʝʥʪʘ (38.5%); 4 ʢʫʨʩ ï 11 ʩʪʫʜʝʥʪʘ 

 %); 5 ʢʫʨʩ ï 16 ʩʪʫʜʝʥʪʘ (17.6%); 6 ʢʫʨʩ ï 5 ʩʪʫʜʝʥʪʘ (5.5%). ʇʦʩʪʘʚʥʠ ʙ̫ʭʘ 

ʜʚʘ ʦʩʥʦʚʥʠ ʚ̡ ʧʨʦʩʘ: 

1. ʇʦʣʝʟʥʠ ʣʠ ʚʠ ʙ̫ʭʘ ʟʥʘʥʠʷʪʘ ʧʦ ʬʠʟʠʢʘ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʚʠ ʧʦ ʤʝʜʠʮʠʥʘ? 

2. ɺ ʢʦʠ ʜʨʫʛʠ ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ ʥʘʤʝʨʠʭʘ ʧʨʠʣʦʞʝʥʠʝ ʟʥʘʥʠʷʪʘ, ʧʨʠ- 

ʜʦʙʠʪʠ ʧʦ ʪʝʟʠ ʪʝʤʠ? 

ɸʥʢʝʪʘʪʘ ʙʝ ʧʨʝʜʣʦʞʝʥʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʟʘ ʧʦʧʲʣʚʘʥʝ ʚ ʦʥʣʘʡʥ ʝʣʝʢʪʨʦʥʝʥ 

ʚʠʜ. ʊ̫ ʙʝ ʠʟʛʦʪʚʝʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʣʦʞʝʥʠʝʪʦ Google ʌʦʨʤʫʣʷʨʠ (3). 

ʇʨʠʣʦʞʝʥʠʝʪʦ ʜʘʚʘ ʚ̡ʟʤʦʞʥʦʩʪ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʦʪʛʦʚʦʨʠʪʝ, ʚʠʟʫʘʣʠʟʠʨʘʥʝʪʦ ʠʤ 

ʧʦʩʨʝʜʩʪʚʦʤ ʛʨʘʬʠʢʠ, ʢʘʢʪʦ ʠ ʧʨʝʭʚ̡ʨʣʷʥʝʪʦ ʠʤ ʚ ʝʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʘ ʩ ʮʝʣ 

ʜʦʧʲʣʥʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ. 

ʇʦ ʧʲʨʚʠʷ ʚ̡ ʧʨʦʩ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʙ̫ʭʘ ʧʨʝʜʣʦʞʝʥʠ ʯʝʪʠʨʠʥʘʜʝʩʝʪ ʪʝʤʠ ʦʪ 

ʢʦʥʩʧʝʢʪʘ ʧʦ ʄʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ (2). 

1. ʄʝʭʘʥʠʟʤʠ ʥʘ ʪʦʧʣʦʦʙʤʝʥ. ʌʠʟʠʯʥʠ ʦʩʥʦʚʠ ʥʘ ʪʝʨʤʦʨʝʛʫʣʘʮʠʷʪʘ ʧʨʠ 

ʯʦʚʝʢ. 

2. ʇʘʩʠʚʥʠ ʤʝʭʘʥʠʯʥʠ ʩʚʦʡʩʪʚʘ ʥʘ ʪʲʢʘʥʠʪʝ. 

3. ʍʠʜʨʘʚʣʠʯʥʦ ʩ̡ ʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩ̡ ʜʦʚʝ. ʉʢʦʨʦʩʪ ʠ ʥʘʣʷʛʘʥʝ 

ʥʘ ʢʨʲʚʪʘ ʚ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩ̡ ʜʦʚʝ. 

4. ʌʠʟʠʯʝʥ ʤʝʭʘʥʠʟ̡ ʤ ʥʘ ʙʝʣʦʜʨʦʙʥʦʪʦ ʜʠʰʘʥʝ. 

5. ɿʚʫʢ, ʠʥʬʨʘʟʚʫʢ ʠ ʫʣʪʨʘʟʚʫʢ ï ʬʠʟʠʯʥʠ ʦʩʥʦʚʠ ʠ ʙʠʦʣʦʛʠʯʥʦ ʜʝʡʩʪʚʠʝ. 

6. ʌʠʟʠʯʝʥ ʤʝʭʘʥʠʟ̡ ʤ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʩʣʫʭʦʚʠʷ ʘʧʘʨʘʪ ʧʨʠ ʯʦʚʝʢ. 

7. ɽʬʝʢʪʠ ʥʘ ʝʣʝʢʪʨʠʯʥʠʷ ʪʦʢ ʧʨʠ ʧʨʦʪʠʯʘʥʝʪʦ ʤʫ ʚ ʙʠʦʣʦʛʠʯʥʠ ʪʲʢʘʥʠ. 

8. ʌʠʟʠʯʥʠ ʦʩʥʦʚʠ ʥʘ ʧʘʩʠʚʥʘʪʘ (ɽʂɻ ʠ ɽɽɻ) ʠ ʘʢʪʠʚʥʘʪʘ 

ʝʣʝʢʪʨʦʜʠʘʛʥʦʩʪʠʢʘ. 

9. ʀʥʬʨʘʯʝʨʚʝʥʠ ʠ ʫʣʪʨʘʚʠʦʣʝʪʦʚʠ ʣʲʯʠ ï ʙʠʦʣʦʛʠʯʥʠ ʝʬʝʢʪʠ ʠ ʤʝʜʠʮʠʥʩʢʦ 

ʧʨʠʣʦʞʝʥʠʝ. 

10. ʆʢʦʪʦ ʢʘʪʦ ʦʧʪʠʯʥʘ ʩʠʩʪʝʤʘ. 

11. ʃʘʟʝʨʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʣʘʟʝʨʥʘʪʘ ʩʚʝʪʣʠʥʘ. 

12. ʈʝʥʪʛʝʥʦʚʠ ʣʲʯ. ʇʨʠʥʮʠʧʠ ʥʘ ʨʝʥʪʛʝʥʦʚʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ. 

13. ʈʘʜʠʦʘʢʪʠʚʥʦʩʪ. ʌʠʟʠʯʥʠ ʦʩʥʦʚʠ ʥʘ ʨʘʜʠʦʥʫʢʣʠʜʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ. 

14. ʆʩʥʦʚʥʠ ʜʦʟʠʤʝʪʨʠʯʥʠ ʚʝʣʠʯʠʥʠ. ɿʘʱʠʪʘ ʦʪ ʡʦʥʠʟʠʨʘʦɦ ʣʲʯʝʥʠʝ. 

ʉʪʫʜʝʥʪʠʪʝ ʪʨʷʙʚʘʰʝ ʜʘ ʜʘʜʘʪ ʦʪʛʦʚʦʨ ʥʘ ʧʦʩʪʘʚʝʥʠʷ ʚ̡ ʧʨʦʩ, ʠʟʧʦʣʟʚʘʡʢʠ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʘ ʩʢʘʣʘ ʟʘ ʦʮʝʥʷʚʘʥʝ. 
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ʄʘʣʢʦ ʇʦ-ʩʢʦʨʦ ʜʘ ɼʘ 

 

ʆʪ ʌʠʛ. 1 ʩʪʘʚʘ ̫ ʩʥʦ, ʯʝ ʧʦʯʪʠ 70% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʪʫʜʝʥʪʠ ʩʘ ʥʘʤʝʨʠʣʠ 

ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʥʘʫʯʝʥʦʪʦ ʧʦ ʌʠʟʠʢʘ ʧʦ ʜʘʜʝʥʠʪʝ ʪʝʤʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʩʠ ʧʦ 

ʤʝʜʠʮʠʥʘ ʩʣʝʜ ʧʲʨʚʠ ʢʫʨʩ ʠ ʩʘʤʦ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʪ̫ ʭ ï ʦʢʦʣʦ 15% ʥʝ ʩʘ ʫʩʧʝʣʠ ʜʘ 

ʦʩʲʟʥʘʷʪ ʪʦʚʘ. ɻʨʘʬʠʢʘʪʘ ʧʦʢʘʟʚʘ ʢʘʪʝʛʦʨʠʯʥʦ ʧʦʣʦʞʠʪʝʣʥʦʪʦ ʦʪʥʦʰʝʥʠʝ ʠ 

ʛʦʣʤ̫ʘʪʘ ʧʨʘʢʪʠʯʝʩʢʘ ʧʨʠʣʦʞʠʤʦʩʪ ʥʘ ʟʥʘʥʠʷʪʘ ʧʦ ʌʠʟʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 

ʄʝʜʠʮʠʥʘ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʧʦ ʦʪʜʝʣʥʠʪʝ ʪʝʤʠ ʙ̫ʭʘ ʦʙʦʙʱʝʥʠ ʚ ʜʚʝ ʛʨʫʧʠ. ʇʲʨʚʘʪʘ,



 

 
 

 

 

ʌʠʛ. 1. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʩʪʫʜʝʥʪʩʢʠʪʝ ʦʪʛʦʚʦʨʠ ʧʦ ʦʮʝʥ̫ʚʘʥʝ ʥʘ Ăʧʦʣʝʟʥʦʩʪʪʘñ 

ʥʘ ʧʨʝʧʦʜʘʚʘʥʠʪʝ ʪʝʤʠ. ʆʙʦʙɦ ʝʥʠʝ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʥʘ 91 ʩʪʫʜʝʥʪʘ ʟʘ ʚʩʠʯʢʠ 14 

ʪʝʤʠ. 

ʚʢʣʁʯʚʘʱʘ ʦʪʛʦʚʦʨʠ ʩ ʦʮʝʥʢʠ ʦʪ 0 ʜʦ 2 ʙʝ ʦʟʥʘʯʝʥʘ ʢʘʪʦ Ăʆʪʨʠʮʘʪʝʣʥʠ ʦʪʛʦʚʦʨʠñ, 

ʘ ʚʪʦʨʘʪʘ ʩ ʦʮʝʥʢʠ ʦʪ 3 ʜʦ 5 ʢʘʪʦ Ăʇʦʣʦʞʠʪʝʣʥʠ ʦʪʛʦʚʦʨʠñ. 

ʆʪ ʧʨʝʜʩʪʘʚ̫ ʥʝʪʦ ʥʘ ʪʝʟʠ ʦʪʛʦʚʦʨʠ ʥʘ ʌʠʛ. 2 ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʧʨʘʚ̫ ʪ ʠʟʚʦʜʠ 

ʟʘ ʧʦʣʝʟʥʦʩʪʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʨʠʘʣ ʧʦ ʩʦ̡ʪʚʝʪʥʠʪʝ ʪʝʤʠ ʩʧʦʨʝʜ ʧʨʦʫʯʚʘʥʠʪʝ 

ʩʪʫʜʝʥʪʠ. ʅʘʡ-ʧʦʣʝʟʥʠ ʟʘ ʪ̫ ʭ ʩʝ ʦʢʘʟʚʘ, ʯʝ ʩʘ ʪʝʤʠʪʝ ʩʚ̡ʨʟʘʥʠ ʩ ʬʠʟʠʯʥʠʷ 

ʤʝʭʘʥʠʟ̡ ʤ ʠ ʜʝʡʩʪʚʠʝ ʥʘ ʦʪʜʝʣʥʠ ʞʠʟʥʝʥʠ ʦʨʛʘʥʠ ʠ ʩʠʩʪʝʤʠ (ʪʝʤʠ 3, 4, 8, 10 ʠ 12), 

ʢʦʝʪʦ ʝ ʥʘʧʲʣʥʦ ʨʘʟʙʠʨʘʝʤʦ ʧʦʨʘʜʠ ʝʩʪʝʩʪʚʦʪʦ ʥʘ ʠʟʫʯʘʚʘʥʠʪʝ ʚ ʛʦʨʥʠʪʝ ʢʫʨʩʦʚʝ 

ʤʝʜʠʮʠʥʩʢʠ ʜʠʩʮʠʧʣʠʥʠ. ʅʘʡ-ʥʠʩʢʘ ʧʦʣʦʞʠʪʝʣʥʘ ʦʮʝʥʢʘ ʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ 

ʚʠʩʦʢ ʧʨʦʮʝʥʪ ʥʘ ʦʪʛʦʚʦʨʘ Ăʅʝ ʧʦʤʥʷ ʥʠʱʦ ʦʪ ʪʘʟʠ ʪʝʤʘñ ʩʪʫʜʝʥʪʠʪʝ ʩʘ ʜʘʣʠ ʥʘ 

ʪʝʤʘ 11. ʃʘʟʝʨʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʣʘʟʝʨʥʘʪʘ ʩʚʝʪʣʠʥʘ, ʢʦʝʪʦ ʚʝʨʦ̫ ʪʥʦ ʩʝ 

ʜʲʣʞʠ ʥʘ ʬʘʢʪʘ, ʯʝ ʦʙʫʯʘʚʘʥʠʪʝ ʥʝ ʩʘ ʩʝ ʩʙʣʲʩʢʚʘʣʠ ʩ ʧʦʜʦʙʝʥ ʚʠʜ ʘʧʘʨʘʪʫʨʘ ʠ 

ʪʝʟʠ ʠʤ ʧʦʟʥʘʥʠʷ ʩʘ ʦʩʪʘʥʘʣʠ ʙʝʟ ʧʨʘʢʪʠʯʝʩʢʦ ʧʨʠʣʦʞʝʥʠʝ. ʇʦʜʦʙʥʠ ʩʘ 

ʨʝʟʫʣʪʘʪʠʪʝ ʠ ʧʨʠ ʪʝʤʠ 5, 6, 7 ʠ 14. ʊʝʟʠ ʪʝʤʠ ʦʩʥʦʚʥʦ ʩʘ ʩʚ̡ʨʟʘʥʠ ʩ ʦʙ̫ ʩʥʷʚʘʥʝ 

ʧʨʠʥʮʠʧʘ ʥʘ ʨʘʟʣʠʯʥʘ ʧʦ ʚʠʜ ʪʝʭʥʠʢʘ, ʠʟʧʦʣʟʚʘʥʘ ʟʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠʣʠ ʣʝʯʝʥʠʝ ʚ 

ʤʝʜʠʮʠʥʘʪʘ. ʊʦʟʠ ʚʠʩʦʢ ʦʪʨʠʮʘʪʝʣʝʥ ʨʝʟʫʣʪʘʪ ʦʙʘʯʝ, ʤʦʞʝ ʜʘ ʩʝ ʜʲʣʞʠ ʠ ʥʘ 

ʬʘʢʪʘ, ʯʝ ʩʨʝʜ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʘʤʦ ʦʢʦʣʦ 23% ʩʘ ʩʪʫʜʝʥʪʠʪʝ ʦʪ 5 ʠ 6 ʢʫʨʩ, ʠʤʘʱʠ 

ʧʦʚʝʯʝ ʟʥʘʥʠʷ ʠ ʦʧʠʪ ʠ ʤʦʞʝʱʠ ʦʙʝʢʪʠʚʥʦ ʜʘ ʧʨʝʮʝʥʷʪ ʧʦʣʝʟʥʦʩʪʪʘ ʥʘ 

ʠʟʫʯʘʚʘʥʠʷ ʧʦ ʬʠʟʠʢʘ ʤʘʪʝʨʠʘʣ. 

ʇʦ ʚʪʦʨʠʷ ʧʦʩʪʘʚʝʥ ʚ̡ ʧʨʦʩ Ăɺ ʢʦʠ ʜʨʫʛʠ ʫʯʝʙʥʠ ʜʠʩʮʠʧʣʠʥʠ 

ʥʘʤʝʨʠʭʘ ʧʨʠʣʦʞʝʥʠʝ ʟʥʘʥʠʷʪʘ, ʧʨʠʜʦʙʠʪʠ ʧʦ ʪʝʟʠ ʪʝʤʠ?ñʩʪʫʜʝʥʪʠʪʝ 

ʤʦʞʝʭʘ ʜʘ ʧʦʩʦʯʚʘʪ ʧʦ ʥʢ̫ʦʣʢʦ ʚ̡ʟʤʦʞʥʠ ʜʠʩʮʠʧʣʠʥʠ ʠʣʠ ʜʘ ʥʝ ʦʪʛʦʚʘʨʪ̫. ʇʦ 

ʪʘʟʠ ʧʨʠʯʠʥʘʪʘ ʙʨʦ̫ ʪ ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʦʪʛʦʚʦʨʠ ʝ ʨʘʟʣʠʯʝʥ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʪʝʤʠ. 

ʂʘʢʪʦ ʩʝ ʦʯʘʢʚʘʰʝ, ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʧʦïʛʦʨʥʠʪʝ ʢʫʨʩʦʚʝ ʧʦʩʦʯʠʭʘ ʧʦʚʝʯʝ ʠ 

ʧʦ- ʨʘʟʥʦʦʙʨʘʟʥʠ ʦʪʛʦʚʦʨʠ ʥʘ ʚ̡ ʧʨʦʩʘ. ɸʥʢʝʪʠʨʘʥʠʪʝ ʩʪʫʜʝʥʪʠ ʩʘ ʥʘʤʝʨʠʣʠ 

ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʟʥʘʥʠʷʪʘ ʩʠ ʧʦ ʨʘʟʣʠʯʥʠʪʝ ʪʝʤʠ ʚ ʧʦʚʝʯʝ ʦʪ 16 ʧʨʝʜʢʣʠʥʠʯʥʠ ʠ 

ʢʣʠʥʠʯʥʠ ʜʠʩʮʠʧʣʠʥʠ. ʆʪʥʦʚʦ ʧʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ ʤʘʣʢʠʷʪ ʙʨʦʡ ʩʪʫʜʝʥʪʠ, 

ʧʦʩʦʯʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʟʥʘʥʠʷʪʘ ʩʠ ʧʦ ʪʝʤʘ 11. ʄʘʣʲʢ ʙʨʦʡ ʩʪʫʜʝʥʪʠʪʝ ʩʘ ʫʩʧʝʣʠ 

ʜʘ ʜʘʜʘʪ ʦʪʛʦʚʦʨ ʥʘ ʚ̡ ʧʨʦʩʘ ʦʪʥʦʩʥʦ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠ ʥʘ ʪʝʤʠ 9 ʠ 5 (ʧʦʜ 50%). ʉ 

ʥʘʡ ï ʛʦʣʷʤʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʤʝʜʠʮʠʥʘ ʩʝ ʦʪʢʨʦ̫ʚʘʪ ʪʝʤʠ 4, 3, 1, 8 ʠ 

12 ï ʩʚ̡ʨʟʘʥʠ ʩ ʢʦʥʢʨʝʪʥʠ ʞʠʟʥʝʥʠ ʧʨʦʮʝʩʠ ʠʣʠ ʤʝʪʦʜʠ ʟʘ ʜʠʘʛʥʦʩʪʠʢʘ ʚ 

ʤʝʜʠʮʠʥʘʪʘ. ʅʘʡ-ʧʦʣʝʟʥʠ ʩʘ ʙʠʣʠ ʟʥʘʥʠʷʪʘ ʧʦ ʬʠʟʠʢʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʦ 

ʜʠʩʮʠʧʣʠʥʠʪʝ: ʌʠʟʠʦʣʦʛʠʷ ʥʘ ʞʠʚʦʪʥʠʪʝ ʠ ʯʦʚʝʢʘ, ʈʝʥʪʛʝʥʦʣʦʛʠʷ, ʇʘʪʦ- 

ʬʠʟʠʦʣʦʛʠʷ, ɺʲʪʨʝʰʥʠ ʙʦʣʝʩʪʠ ʠ ʪ.ʥ 



 

 

 

 

 

 
 

ʌʠʛ. 2. ɹʨʦʡ ʥʘ ʥʠʩʢʠʪʝ ʠ ʚʠʩʦʢʠʪʝ ʦʮʝʥʢʠ ʟʘ Ăʧʦʣʝʟʥʦʩʪʪʘ: ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʪʝʤʠ ʧʦ 

ʬʠʟʠʢʘ ʦʪ ʘʥʢʝʪʘʪʘ. 
 
 
 
 
 
 

 
 

 
 
 

 
ʃʠʪʝʨʘʪʫʨʘ: 

ʌʠʛ.  3  ʄʝʞʜʫʧʨʝʜʤʝʪʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ 

ʄʝʜʠʮʠʥʩʢʘʪʘ ʬʠʟʠʢʘ (14 ʪʝʤʠ) ʠ 

ʦʩʪʘʥʘʣʠʪʝ ʧʨʝʜʤʝʪʠ ʦʪ ʢʫʨʩʘ ʟʘ 

ʦʙʫʯʝʥʠʝ ʧʦ ʄʝʜʠʮʠʥʘ. 

[1]   ʀʚʘʥ ʊʘʥʝʚ, ʋʯʝʙʥʘ ʧʨʦʛʨʘʤʘ ʧʦ ʄʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ 

[2]   ʀʚʘʥ ʊʘʥʝʚ ʀʚʘʥʦʚ, ʋʯʝʙʥʠʢ ʧʦ ʄʝʜʠʮʠʥʩʢʘ ʌʠʟʠʢʘ ʠ ɹʠʦʬʠʟʠʢʘ 

[3]   https://docs.google.com/forms 
 

* Ăʊʨʷʙʚʘ ʜʘ ʩʝ ʦʙ̫ ʩʥʠ, ʯʝ ʤʝʜʠʮʠʥʩʢʘʪʘ ʬʠʟʠʢʘ ʝ ʚʘʞʝʥ ʠ ʩʤʠʩʣʝʥ ʧʨʝʜʤʝʪ, ʢʦʡʪʦ ʱʝ 

ʠʤʘ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʦ-ʥʘʪʘʪʲʰʥʦʪʦ ʥʠ ʦʙʫʯʝʥʠʝ. ʄʦʞʝ ʙʠ ʜʘ ʩʝ ʧʦʤʦʣʷʪ ʩʪʫʜʝʥʪʠ 

ʦʪ ʧʦ-ʛʦʨʥʠ ʢʫʨʩʦʚʝ, ʜʘ ʩʠ ʢʘʞʘʪ ʤʥʝʥʠʝʪʦ. ʄʦʝʪʦ ʝ, ʯʝ ʥʘʠʩʪʠʥʘ ʝ ʚʘʞʥʘ ʠ ʠʤʘ ʩʤʠʩʲʣ, 

ʟʘʦɦʪʦ ʧʦʯʪʠ ʚʩʠʯʢʦ (ʠʟʩʣʝʜʚʘʥʠʷ, ʨʘʟʙʠʨʘʥʝ ʥʘ ʧʘʪʦʣʦʛʠʷʪʘ, ʤʝʭʘʥʠʟ̡ ʤ ʥʘ ʧʨʦʮʝʩʠ) 

ʩʝ ʦʩʥʦʚʘʚʘ ʠʤʝʥʥʦ ʥʘ ʬʠʟʠʢʘʪʘ. ʂʦʛʘʪʦ ʙ̫ ʭ 1, 2 ʢʫʨʩ, ʤʘʩʦʚʦ ʧʨʝʜʤʝʪʠʪʝ ʤʠ ʩʝ ʩʪʨʫʚʘʭʘ 

ʠʟʢʣʯʁʠʪʝʣʥʦ ʙʝʟʩʤʠʩʣʝʥʠ. ɺ ʧʦʩʣʝʜʩʪʚʠʝ ʦʩʲʟʥʘʭ, ʯʝ ʝ ʙʠʣʦ ʚʘʞʥʦ ʜʘ ʩʭʚʘʥʘ ʥʢ̫ʦʠ 

ʥʝʱʘ. ʄʦʞʝ ʙʠ ʧʦʚʝʯʝ ʤʦʪʠʚʘʮʠʷ ʦʪ ʛʦʣʝʤʠʪʝ ʢʲʤ ʤʘʣʢʠʪʝ. ...., ʟʘʦɦʪʦ ʢʦʣʢʦʪʦ ʠ 

ʤʦʜʝʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʜʘ ʠʟʤʠʩʣʷʪ, ʦʩʥʦʚʘʪʘ ʝ ʝʜʥʘ.ñ 

** ʄʥʝʥʠʝ ʠ ʧʨʝʧʦʨʲʢʘ ʥʘ ʝʜʠʥ ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʪʫʜʝʥʪʠ ʦʪ 5 ʢʫʨʩ 



 

 
 

 

 

 

ʊʈʋɼʅʆʉʊʀ ʇʈʀ ʀɿʋʏɸɺɸʅɽʊʆ ʅɸ ʌʀɿʀʂɸ ɺ 

ʆɹʋʏɽʅʀɽʊʆ ʇʆ ʄɽɼʀʎʀʅɸ ɺ 

ʊʈɸʂʀʁʉʂʀ ʋʅʀɺɽʈʉʀʊɽʊ 

 
ɹʠʣʷʥʘ ʊʘʯʝʚʘ, ɹʦ̫ ʥʘ ʇʲʨʚʘʥʦʚʘ, ʄʠʨʦʩʣʘʚ ʂʘʨʘʙʘʣʠʝʚ 

ʂʘʪʝʜʨʘ Ăʄʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ, ʙʠʦʬʠʟʠʢʘ, ʨʝʥʪʛʝʥʦʣʦʛʠʷ ʠ ʨʘʜʠʦʣʦʛʠʷñ, 

ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʛʨ. ʉʪʘʨʘ ɿʘʛʦʨʘ 
 
 

ʌʠʟʠʢʘʪʘ ʜʘʚʘ ʥʘ ʤʝʜʠʮʠʥʘʪʘ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʠ ʪʝʭʥʠʯʝʩʢʠ ʩʨʝʜʩʪʚʘ ʟʘ 

ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʣʝʯʝʥʠʝ, ʢʘʢʪʦ ʠ ʦʙ̫ ʩʥʝʥʠʝ ʥʘ ʞʠʟʥʝʥʠʪʝ ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʠʟʤʘ. 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʧʨʝʜ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʧʦ ʬʠʟʠʢʘ ʚ ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ ʥʘ 

ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʝ ʜʘ ʦʙ̫ ʩʥʷʪ ʪʦʚʘ ʥʘ ʙ̡ ʜʝʱʠʪʝ ʣʝʢʘʨʠ, ʜʘ ʛʠ ʤʦʪʠʚʠʨʘʪ ʚ 

ʧʦ-ʟʘʜʲʣʙʦʯʝʥʦ ʠʟʫʯʘʚʘʥʝ ʥʘ ʬʠʟʠʯʥʠʪʝ ʟʘʢʦʥʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩ ʮʝʣ 

ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʪʝʟʠ ʟʥʘʥʠʷ ʚ ʩʣʝʜʚʘʱʠʪʝ ʝʪʘʧʠ ʥʘ ʦʙʫʯʝʥʠʝ ʧʦ ʜʨʫʛʠ ʧʨʝʜʢʣʠʥʠʯʥʠ 

ʠ ʢʣʠʥʠʯʥʠ ʜʠʩʮʠʧʣʠʥʠ. ʃʠʧʩʘʪʘ ʥʘ ʷʩʥʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʪʦʚʘ Ăɿʘʱʦ ʫʯʘ ʌʠʟʠʢʘ?ñ, 

ʢʘʢʪʦ ʠ ʨʘʟʣʠʯʥʦʪʦ ʥʠʚʦ ʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʬʠʟʠʢʘ ʦʪ ʉʨʝʜʥʦʪʦ 

ʫʯʠʣʠʱʝ ʩʘ ʩʨʝʜ ʦʩʥʦʚʥʠʪʝ ʧʨʠʯʠʥʠ ʟʘ ʟʘʪʨʫʜʥʝʥʠʷʪʘ, ʢʦʠʪʦ ʪʝ ʩʨʝʘɦʪ ʧʨʠ 

ʠʟʫʯʘʚʘʥʝʪʦ ʡ ʚ ʧʲʨʚʠ ʢʫʨʩ. 

ʉʧʦʨʝʜ ʇʨʘʚʠʣʥʠʢʘ ʟʘ ʫʯʝʙʥʘʪʘ ʜʝʡʥʦʩʪ ʚ ʄʌ ʥʘ ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʧʨʠʩʲʩʪʚʠʝʪʦ ʩʘʤʦ ʥʘ ʫʧʨʘʞʥʝʥʠʷ. ʅʘ ʣʝʢʮʠʠ ʦʙʠʢʥʦʚʝʥʦ 

ʧʨʠʩʲʩʪʚʘʪ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʩʪʫʜʝʥʪʠʪʝ, ʢʦʝʪʦ ʝ ʦʱʝ ʝʜʥʘ ʧʨʠʯʠʥʘ ʟʘ ʥʠʩʢʦʪʦ ʥʠʚʦ ʥʘ 

ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʬʠʟʠʢʘ. ʊʲʡ ʢʘʪʦ ʫʧʨʘʞʥʝʥʠʷʪʘ ʥʝ ʩʘ ʜʦʩʪʘʪʲʯʥʠ ʟʘ ʜʘ ʙ̡ ʜʘʪ 

ʜʠʩʢʫʪʠʨʘʥʠ ʚʩʠʯʢʠ ʪʝʤʠ, ʚʣʠʟʘʱʠ ʚ ʩʝʤʝʩʪʨʠʘʣʥʠʷ ʠʟʧʠʪ, ʧʦʚʝʯʝʪʦ ʩʪʫʜʝʥʪʠ ʩʝ 

ʧʦʜʛʦʪʚ̫ ʪ ʩʘʤʦʩʪʦ̫ ʪʝʣʥʦ ʟʘ ʥʝʛʦ [1]. 

ɿʘ ʜʘ ʠʟʷʩʥʠʤ ʢʦʠ ʪʝʤʠ ʩʘ ʟʘʪʨʫʜʥʠʣʠ ʩʪʫʜʝʥʪʠʪʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠʤ ʟʘ 

ʠʟʧʠʪʘ ʧʦ ʬʠʟʠʢʘ, ʚʝʜʥʘʛʘ ʩʣʝʜ ʧʨʠʢʣʯʁʚʘʥʝ ʥʘ ʠʟʧʠʪʥʘʪʘ ʩʝʩʠʷ, ʪʝ ʧʦʧʲʣʥʠʭʘ 

ʘʥʢʝʪʘ, ʚ ʢʦ̫ʪʦ ʪʨʷʙʚʘʰʝ ʜʘ ʦʮʝʥʷʪ ʩʪʝʧʝʥʪʘ ʥʘ ʪʨʫʜʥʦʩʪ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʩʠ ʥʘ 14 

ʦʩʥʦʚʥʠ ʪʝʤʠ ʦʪ ʢʦʥʩʧʝʢʪʘ ʧʦ ʄʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ [2]: 

 
1. ʄʝʭʘʥʠʟʤʠ ʥʘ ʪʦʧʣʦʦʙʤʝʥ. ʌʠʟʠʯʥʠ ʦʩʥʦʚʠ ʥʘ ʪʝʨʤʦʨʝʛʫʣʘʮʠʷʪʘ ʧʨʠ 

ʯʦʚʝʢ. 

2. ʇʘʩʠʚʥʠ ʤʝʭʘʥʠʯʥʠ ʩʚʦʡʩʪʚʘ ʥʘ ʪʲʢʘʥʠʪʝ. 

3. ʍʠʜʨʘʚʣʠʯʥʦ ʩ̡ ʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩ̡ ʜʦʚʝ. ʉʢʦʨʦʩʪ ʠ ʥʘʣʷʛʘʥʝ 

ʥʘ ʢʨʲʚʪʘ ʚ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩ̡ ʜʦʚʝ. 

4. ʌʠʟʠʯʝʥ ʤʝʭʘʥʠʟ̡ ʤ ʥʘ ʙʝʣʦʜʨʦʙʥʦʪʦ ʜʠʰʘʥʝ. 

5. ɿʚʫʢ, ʠʥʬʨʘʟʚʫʢ ʠ ʫʣʪʨʘʟʚʫʢ ï ʬʠʟʠʯʥʠ ʦʩʥʦʚʠ ʠ ʙʠʦʣʦʛʠʯʥʦ ʜʝʡʩʪʚʠʝ. 

6. ʌʠʟʠʯʝʥ ʤʝʭʘʥʠʟ̡ ʤ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʩʣʫʭʦʚʠʷ ʘʧʘʨʘʪ ʧʨʠ ʯʦʚʝʢ. 

7. ɽʬʝʢʪʠ ʥʘ ʝʣʝʢʪʨʠʯʥʠʷ ʪʦʢ ʧʨʠ ʧʨʦʪʠʯʘʥʝʪʦ ʤʫ ʚ ʙʠʦʣʦʛʠʯʥʠ ʪʲʢʘʥʠ. 

8. ʌʠʟʠʯʥʠ ʦʩʥʦʚʠ ʥʘ ʧʘʩʠʚʥʘʪʘ (ɽʂɻ ʠ ɽɽɻ) ʠ ʘʢʪʠʚʥʘʪʘ 

ʝʣʝʢʪʨʦʜʠʘʛʥʦʩʪʠʢʘ. 

9. ʀʥʬʨʘʯʝʨʚʝʥʠ ʠ ʫʣʪʨʘʚʠʦʣʝʪʦʚʠ ʣʲʯʠ ï ʙʠʦʣʦʛʠʯʥʠ ʝʬʝʢʪʠ ʠ ʤʝʜʠʮʠʥʩʢʦ 

ʧʨʠʣʦʞʝʥʠʝ. 



 

 

 

 

 

 

10. ʆʢʦʪʦ ʢʘʪʦ ʦʧʪʠʯʥʘ ʩʠʩʪʝʤʘ. 

11. ʃʘʟʝʨʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʣʘʟʝʨʥʘʪʘ ʩʚʝʪʣʠʥʘ. 

12. ʈʝʥʪʛʝʥʦʚʠ ʣʲʯ. ʇʨʠʥʮʠʧʠ ʥʘ ʨʝʥʪʛʝʥʦʚʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ. 

13. ʈʘʜʠʦʘʢʪʠʚʥʦʩʪ. ʌʠʟʠʯʥʠ ʦʩʥʦʚʠ ʥʘ ʨʘʜʠʦʥʫʢʣʠʜʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ. 

14. ʆʩʥʦʚʥʠ ʜʦʟʠʤʝʪʨʠʯʥʠ ʚʝʣʠʯʠʥʠ. ɿʘʱʠʪʘ ʦʪ ʡʦʥʠʟʠʨʘʱʦ ʣʲʯʝʥʠʝ. 

ɹʨʦ̫ ʪ ʩʪʫʜʝʥʪʠ, ʢʦʠʪʦ ʠʟʨʘʟʠʭʘ ʩʚʦʝʪʦ ʤʥʝʥʠʝ ʟʘ ʩʪʝʧʝʥʪʘ ʥʘ ʪʨʫʜʥʦʩʪ 

ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʩʠ ʧʦ ʜʘʜʝʥʠʪʝ ʪʝʤʠ ʩʘ 87. ʊʝ ʠʟʧʦʣʟʚʘʭʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʟʘʜʘʜʝʥʘ ʩʢʘʣʘ ʟʘ ʦʮʝʥʷʚʘʥʝ: 

 
 

0 1 2 3 4 5 

ʅʠʱʦ ʥʝ 

ʨʘʟʙʨʘʭ. 

ɹʝʰʝ ʤʠ 

ʤʥʦʛʦ 

ʪʨʫʜʥʦ, ʥʝ 

ʤʠʩʣʷ, ʯʝ 

ʩʲʤ ʨʘʟʙʨʘʣ/ʘ 

ʤʘʪʝʨʠʘʣʘ. 

ɹʝʰʝ ʤʠ 

ʤʥʦʛʦ 

ʪʨʫʜʥʦ, ʥʦ 

ʛʦ ʥʘʫʯʠʭ 

ʥʘʠʟʫʩʪ. 

ʊʨʷʙʚʘʰʝ 

ʜʘ ʧʨʦʯʝʪʘ 

ʤʘʪʝʨʠʘʣʘ 

ʥʷʢʦʣʢʦ 

ʧʪ̡ʠ, ʟʘ ʜʘ ʛʦ 

ʨʘʟʙʝʨʘ. 

ʉʨʘʚ- 

ʥʠʪʝʣʥʦ 

ʣʝʩʥʦ ʩʝ 

ʩʧʨʘʚʠʭ ʩ 

ʤʘʪʝʨʠʘʣʘ. 

ʅʷʤʘʭ 

ʥʠʢʘʢʚʠ 

ʪʨʫʜ- 

ʥʦʩʪʠ. 

ʌʠʛ. 1 ʧʦʢʘʟʚʘ ʧʨʦʮʝʥʪʘ ʨʘʟʙʠʨʘʥʝ ʥʘ ʟʘʜʘʜʝʥʠʪʝ ʪʝʤʠ ʦʪ ʩʪʨʘʥʘ ʥʘ 

ʩʪʫʜʝʥʪʠʪʝ, ʢʘʪʦ ʩʝ ʚʠʞʜʘ, ʯʝ ʚ̡ ʧʨʦʩʠ ï 11, 14, 7, 8, 12, ʩʘ ʛʠ ʟʘʪʨʫʜʥʠʣʠ ʚ ʥʘʡ- 

ʛʦʣʤ̫ʘ ʩʪʝʧʝʥ. 

  
ʌʠʛ. 1. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʩʪʫʜʝʥʪʩʢʠʪʝ ʦʪʛʦʚʦʨʠ ʧʦ Ăʧʨʦʮʝʥʪ ʨʘʟʙʠʨʘʥʝñ ʥʘ 

ʧʨʝʧʦʜʘʚʘʥʠʪʝ ʪʝʤʠ. ʆʙʦʙɦ ʝʥʠʝ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʥʘ 87 ʩʪʫʜʝʥʪʘ ʟʘ ʚʩʠʯʢʠ 14 

ʪʝʤʠ. 

 

ʊʦʚʘ ʜʦʚʝʜʝ ʜʦ ʩʣʝʜʥʦʪʦ ʨʝʰʝʥʠʝ: ʪʝʤʠʪʝ, ʢʦʠʪʦ ʙ̫ʭʘ ʚʢʣʁʯʝʥʠ ʚ 

ʘʥʢʝʪʘʪʘ ʜʘ ʙ̡ ʜʘʪ ʨʘʟʜʝʣʝʥʠ ʚ ʜʚʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

1. ʌʠʟʠʯʥʠ ʦʩʥʦʚʠ ʥʘ ʧʨʦʮʝʩʠʪʝ ʚ ʦʨʛʘʥʠʟʤʘ 

2. ʌʠʟʠʯʥʠ ʤʝʪʦʜʠ ʠ ʪʝʭʥʠʢʠ ʟʘ ʣʝʯʝʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘ. 

ʆʪ ʌʠʛ. 2. ʩʪʘʚʘ ʷʩʥʦ, ʯʝ ʩʪʫʜʝʥʪʠʪʝ ʫʩʚʦ̫ʚʘʪ ʩ ʧʦ-ʛʦʣʤ̫ʘ ʣʝʢʦʪʘ 

ʤʘʪʝʨʠʘʣʘ, ʦʪʥʘʩʷʱ ʩʝ ʢʲʤ ʧʲʨʚʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʲʤ ʢʦʝʪʦ ʩʤʝ ʧʨʠʯʠʩʣʠʣʠ 

ʚ̡ ʧʨʦʩʠ, ʩʚ̡ʨʟʘʥʠ ʩ ʬʫʥʢʮʠʷʪʘ ʥʘ ʦʩʥʦʚʥʠ ʦʨʛʘʥʠ ʠ ʩʠʩʪʝʤʠ. ʂʲʤ ʪʝʟʠ ʪʝʤʠ 



 

 
 

 

 

 

ʩʪʫʜʝʥʪʠʪʝ ʧʨʦ̫ʚ̫ʚʘʪ ʧʦʚʝʯʝ ʠʥʪʝʨʝʩ ʠ ʧʦ-ʯʝʩʪʦ ʩʝ ʦʧʠʪʚʘʪ ʜʘ ʧʨʠʣʘʛʘʪ ʬʠʟʠʯʥʠʪʝ 

ʩʠ ʧʦʟʥʘʥʠʷ ʧʨʠ ʦʙ̫ ʩʥʷʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʞʠʟʥʝʥʠ ʧʨʦʮʝʩʠ. ʅʘʡ-ʛʦʣʝʤʠ ʪʨʫʜʥʦʩʪʠ 

ʧʲʨʚʦʢʫʨʩʥʠʮʠʪʝ ʩʨʝʘɦʪ ʧʨʠ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʫʯʝʙʝʥ ʤʘʪʝʨʠʘʣ, ʢʦʡʪʦ ʥʝ ʩʘ 

ʠʟʫʯʘʚʘʣʠ ʚ ʫʯʠʣʠʱʝ ʠ ʥʷʤʘʪ ʪʝʦʨʝʪʠʯʥʘ ʦʩʥʦʚʘ ʧʦ ʥʝʛʦ. 

 

 
ʌʠʛ. 2. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʩʪʫʜʝʥʪʩʢʠʪʝ ʦʪʛʦʚʦʨʠ ʧʦ Ăʧʨʦʮʝʥʪ ʨʘʟʙʠʨʘʥʝñ 

ʥʘ ʧʨʝʧʦʜʘʚʘʥʠʪʝ ʪʝʤʠ ʚ ʜʚʝ ʥʘʧʨʘʚʣʝʥʠʷ: 1. ʌʠʟʠʯʥʠ ʦʩʥʦʚʠ ʥʘ 

ʧʨʦʮʝʩʠʪʝ ʚ ʦʨʛʘʥʠʟʤʘ ʠ 2. ʌʠʟʠʯʥʠ ʤʝʪʦʜʠ ʠ ʪʝʭʥʠʢʠ ʟʘ ʣʝʯʝʥʠʝ ʠ 

ʜʠʘʛʥʦʩʪʠʢʘ. 
 

ʋʩʧʝʚʘʝʤʦʩʪʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʬʠʟʠʢʘ ʝ ʧʨʢ̫ʦ ʩʚ̡ʨʟʘʥʘ ʩ ʢʘʟʘʥʦʪʦ 

ʧʦ-ʛʦʨʝ, ʢʦʝʪʦ ʩʝ ʚʠʞʜʘ ʠ ʥʘ ʌʠʛ. 3. ʇʨʦʮʝʥʪʲʪ ʥʠʩʢʠ ʦʮʝʥʢʠ (ʉʣʘʙ 2 ʠ ʉʨʝʜʝʥ 3) 

ʝ ʜʦʩʪʘʪʲʯʥʦ ʚʠʩʦʢ, ʢʦʝʪʦ ʦʪʜʘʚʘʤʝ ʥʘ ʚʩʠʯʢʠ ʧʨʠʯʠʥʠ ʠʟʙʨʦʝʥʠ ʜʦ ʪʫʢ ï 

ʥʝʨʝʜʦʚʥʦʪʦ ʧʦʩʝʱʝʥʠʝ ʥʘ ʣʝʢʮʠʠ, ʥʝʚ̡ʟʤʦʞʥʦʩʪ ʟʘ ʦʙʭʚʘʱʘʥʝ ʥʘ ʚʩʠʯʢʠ ʪʝʤʠ ʦʪ 

ʢʦʥʩʧʝʢʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʪʝ ʫʧʨʘʞʥʝʥʠʷ, ʠ ʪʨʫʜʥʦʩʪʠʪʝ ʧʨʠ ʨʘʟʙʠʨʘʥʝ 

ʥʘ ʤʘʪʝʨʠʘʣʘ, ʩʚ̡ʨʟʘʥ ʩ ʬʠʟʠʯʥʠʪʝ ʤʝʪʦʜʠ ʠ ʪʝʭʥʠʢʠ ʧʨʠʣʘʛʘʱʠ ʩʝ ʚ ʤʝʜʠʮʠʥʘʪʘ. 

 

             

ʌʠʛ. 3. ʋʩʧʝʚʘʝʤʦʩʪ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʬʠʟʠʢʘ 



 

 

 

 

 

 

ɺ ʟʘʢʣʯʁʝʥʠʝ ʤʦʞʝ ʜʘ ʢʘʞʝʤ, ʯʝ ʪʘʢʘ ʥʘʧʨʘʚʝʥʘʪʘ ʘʥʢʝʪʘ ʥʠ ʜʘʚʘ ʥʘʩʦʢʠ 

ʟʘ ʥʘʘhʪʘ ʙ̡ ʜʝʱʘ ʨʘʙʦʪʘ ï ʜʘ ʦʙ̡ ʨʥʝʤ ʧʦʚʝʯʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʤʠʪʝ ʦʪ ʥʘʧʨʘʚ- 

ʣʝʥʠʝ 2, ʪʘʢʘ ʯʝ ʜʘ ʙ̡ ʜʝʤ ʤʘʢʩʠʤʘʣʥʦ ʧʦʣʝʟʥʠ ʥʘ ʥʘʰʠʪʝ ʩʪʫʜʝʥʪʠ. ɼʨʫʛʠʪʝ 

ʬʘʢʪʦʨʠ, ʦʢʘʟʚʘʱʠ ʚʣʠʷʥʠʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʬʠʟʠʢʘ, ʥʝ ʟʘʚʠʩʷʪ 

ʦʪ ʥʘʩ. 

 
ʃʠʪʝʨʘʪʫʨʘ: 
[1]   ʀʚʘʥ ʊʘʥʝʚ, ʋʯʝʙʥʘ ʧʨʦʛʨʘʤʘ ʧʦ ʄʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ 

[2]   ʀʚʘʥ ʊʘʥʝʚ ʀʚʘʥʦʚ, ʋʯʝʙʥʠʢ ʧʦ ʄʝʜʠʮʠʥʩʢʘ ʌʠʟʠʢʘ ʠ ɹʠʦʬʠʟʠʢʘ 



 

 
 

 

 

 

ʀɿʇʆʃɿɺɸʅɽ ʅɸ ʇʈʆɻʈɸʄɸʊɸ MATLA B ɺ 

ʃɸɹʆʈɸʊʆʈʅʀʗ ʇʈɸʂʊʀʂʋʄ ʇʆ ʌʀɿʀʂɸ 

 
ʍʨʠʩʪʦ ʗʢʠʤʦʚ, ʢʘʪʝʜʨʘ ʄʊʊ 

ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ɻʘʙʨʦʚʦ 

 
 

ɺʲʚʝʜʝʥʠʝ 

ʀʥʪʝʥʟʠʚʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʢʦʤʧʁʪʲʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ 

ʥʘ ʧʦʢʦʣʝʥʠʝʪʦ ʠ ʨʘʟʰʠʨʷʚʘʥʝʪʦ ʥʘ ʥʝʛʦʚʠʪʝ ʬʫʥʢʮʠʦʥʘʣʥʠ ʚ̡ʟʤʦʞʥʦʩʪʠ 

ʧʦʟʚʦʣʚ̫ʘʪ ʰʠʨʦʢʦ ʜʘ ʙ̡ ʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʢʦʤʧʁʪʲʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʦʬʪʫʝʨʥʠ 

ʧʨʦʜʫʢʪʠ ʚ ʨʘʟʣʠʯʥʠ ʪʝʤʘʪʠʯʥʠ ʦʙʣʘʩʪʠ. ʂʘʪʦ ʦʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʧʦʢʘʟʘʥʦ 

ʚʥʝʜʨʚ̫ʘʥʝʪʦ ʥʘ ʩʦʬʪʫʝʨʝʥ ʧʨʦʜʫʢʪ ʚ ʧʨʘʢʪʠʢʫʤʠʪʝ ʧʦ ʬʠʟʠʢʘ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʢʦʤʧʁʪʲʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠʪʝ ʧʨʘʢʪʠʢʫʤʠ ʧʦ ʬʠʟʠʢʘ ʤʦʞʝ ʜʘ ʧʦʜʦʙʨʠ 

ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ, ʜʘ ʧʨʦʤʝʥʠ ʤʝʪʦʜʠʪʝ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ ʠ ʜʘ ʟʘʩʠʣʠ 

ʠʥʪʝʨʝʩʘ ʧʨʠ ʩʪʫʜʝʥʪʠʪʝ. 

ɺ ʧʨʦʮʝʩʘ ʥʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʬʠʟʠʢʘ, ʦʩʚʝʥ ʥʘ ʪʝʦʨʝʪʠʯʥʘʪʘ ʯʘʩ, ʤʥʦʛʦ 

ʚʥʠʤʘʥʠʝ ʩʝ ʦʪʜʝʣʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʜʝʡʥʦʩʪʠ, ʢʦʠʪʦ ʩʝ ʧʨʦʚʝʞʜʘ ʦʪ 

ʩʪʫʜʝʥʪʠʪʝ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʟʘʜʘʯʠ ʩʝ ʠʟʚ̡ ʨʚhʘʪ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʣʘʙʦʨʘʪʦʨʥʘ 

ʨʘʙʦʪʘ, ʩʤʠʩʲʣʲʪ ʥʘ ʢʦ̫ʪʦ ʝ ʜʘ ʩʝ ʬʦʨʤʠʨʘ ʧʨʢ̫ʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. 

ʇʨʠ ʠʟʚ̡ ʨʚhʘʥʝʪʦ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʩʪʫʜʝʥʪʠʪʝ ʧʨʠʜʦʙʠʚʘʪ ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʩ 

ʠʟʤʝʨʚʘʪʝʣʥʠ ʫʨʝʜʠ, ʯʨʝʟ ʢʦʠʪʦ ʪʝ ʧʨʦʠʟʚʝʞʜʘʪ ʧʨʝʢʠ ʠ ʢʦʩʚʝʥʠ ʠʟʤʝʨʚʘʥʠʷ ʥʘ 

ʨʘʟʣʠʯʥʠ ʬʠʟʠʯʝʩʢʠ ʚʝʣʠʯʠʥʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʘ ʙʠʚʘʪ ʦʧʠʩʘʥʠ ʧʦʜ 

ʬʦʨʤʘʪʘ ʥʘ ʧʨʦʪʦʢʦʣ, ʢʦʡʪʦ ʪʨʷʙʚʘ ʜʘ ʩʲʜʲʨʞʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʦʪ ʦʧʠʪʘ ʢʘʪʦ 

ʠʟʯʠʩʣʝʥʠʷ, ʛʨʘʬʠʢʠ ʠ ʪʝʦʨʝʪʠʯʥʘ ʯʘʩʪ. ʈʘʮʠʦʥʘʣʥʦ ʝ ʜʘ ʙ̡ ʜʝ ʠʟʧʦʣʟʚʘʥʘ 

ʢʦʤʧʁʪʲʨʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʚ ʩʲʯʝʪʘʥʠʝ ʩ ʧʨʘʚʠʣʥʠʷ ʩʦʬʪʫʝʨʝʥ ʧʨʦʜʫʢʪ ʟʘ ʪʦʯʥʘ ʠ 

ʙ̡ʨʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ. ɺʟ̡ʤʦʞʥʦʩʪʪʘ ʟʘ ʘʚʪʦʤʘʪʠʯʥʦ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ 

ʚ̡ʚʝʜʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ, ʛʨʘʬʠʯʥʦʪʦ ʧʨʝʜʩʪʘʚ̫ ʥʝ ʥʘ ʬʠʟʠʯʝʩʢʠʪʝ ʧʨʦʮʝʩʠ, ʘʥʘʣʠʟ ʠ 

ʩʨʘʚʥʝʥʠʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʛʨʘʬʠʢʠ ʩʧʝʩʪ̫ʚʘ ʚʨʝʤʝ, ʢʦʝʪʦ ʜʘ ʙ̡ ʜʝ ʠʟʧʦʣʟʚʘʥʦ ʟʘ 

ʜʨʫʛʠ ʜʝʡʥʦʩʪʠ ʦʪ ʩʪʫʜʝʥʪʠʪʝ. 

 
ʀʟʣʦʞʝʥʠʝ 

ɺ ʥʘʩʪʦ̫ ʘɦʪʘ ʩʪʘʪʠʷ ʩʝ ʨʘʟʛʣʝʞʜʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘʪʘ MATLAB 

ʚ ʣʘʙʦʨʘʪʦʨʥʠʷ ʧʨʘʢʪʠʢʫʤ ʧʦ ʬʠʟʠʢʘ, ʢʘʪʦ ʝ ʧʦʢʘʟʘʥ ʥʘʛʣʝʜʥʦ ʧʨʠʤʝʨ ʟʘ 

ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʚ ʣʘʙʦʨʘʪʦʨʥʠʷ ʧʨʘʢʪʠʢʫʤ ʩ ʪʝʤʘ: ʆʧʨʝʜʝʣʷʥʝ ʥʘ 

ʩʚʝʪʣʠʥʝʥ ʧʦʪʦʢ ʠ ʩʚʝʪʣʠʥʝʥ ʜʦʙʠʚ ʥʘ ʩʚʝʪʣʠʥʝʥ ʠʟʪʦʯʥʠʢ. 

ʇʨʝʜʠʤʩʪʚʦʪʦ ʥʘ MATLAB ʧʨʝʜ ʜʨʫʛʠʪʝ ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ ʩʝ ʩʲʩʪʦʠ 

ʚ ʪʦʚʘ, ʯʝ ʪʦʡ ʨʘʟʧʦʣʘʛʘ ʩ ʛʦʪʦʚʠ ʨʝʰʝʥʠʷ ʟʘ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 

ʠ ʬʠʟʠʯʝʩʢʠ ʟʘʜʘʯʠ. ʉʲʱʦ ʪʘʢʘ, ʧʦʨʘʜʠ ʛʲʚʢʘʚʘʪʘ ʩʠ ʩʪʨʫʢʪʫʨʘ, ʧʨʠ ʩʟ̡ʜʘʚʘʥʝʪʦ 

ʥʘ ʥʦʚʠ ʤʝʪʦʜʠ ʚ ʜʘʜʝʥʘ ʦʙʣʘʩʪ ʥʘ ʤʘʪʝʤʘʪʠʢʘʪʘ ʠ ʬʠʟʠʢʘʪʘ, ʩʪʫʜʝʥʪʠʪʝ ʤʦʛʘʪ 

ʙ̡ʨʟʦ ʠ ʣʝʩʥʦ ʜʘ ʫʩʚʦ̫ ʪ ʚʝʯʝ ʛʦʪʦʚʘʪʘ ʤʝʪʦʜʠʢʘ, ʙʝʟ ʜʘ ʩʝ ʥʘʣʘʛʘ ʜʘ ʤʠʥʘʚʘʪ ʧʨʝʟ 

ʪʝʞʢʘʪʘ ʟʘʜʘʯʘ ʩʘʤʠ ʜʘ ʚʥʠʢʥʘʪ ʚ ʩʲʱʥʦʩʪʪʘ ʥʘ ʤʝʪʦʜʘ, ʜʘ ʩʟ̡ʜʘʜʘʪ ʢʦʤʧʁʪʲʨʥʘ 

ʧʨʦʛʨʘʤʘ,  ʜʘ  ʠʟʧʠʪʘʪ  ʪʘʟʠ  ʧʨʦʛʨʘʤʘ,  ʜʘ  ʦʪʩʪʨʘʥʷʪ  ʜʦʧʫʩʥʘʪʠʪʝ  ʛʨʝʰʢʠ  ʧʨʠ 



 

 

 

 

 

 

 

 

 

 

 

ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʠ ʩʣʝʜ ʪʦʚʘ ʜʘ ʛʦ ʩʨʘʚʥʷʪ ʩʲʩ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʜʦʩʝʛʘ ʤʝʪʦʜʠ. 

ʀʟʣʦʞʝʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʠ ʧʝʨʩʧʝʢʪʠʚʠ, ʩ ʢʦʠʪʦ MATLAB ʨʘʟʧʦʣʘʛʘ ʧʨʝʜ ʜʨʫʛʠʪʝ 

ʩʨʝʜʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩʘ ʧʨʠʯʠʥʘ ʠʤʝʥʥʦ ʪʦʡ ʜʘ ʙ̡ ʜʝ ʦʙʝʢʪ ʥʘ ʧʦʢʘʟʘʥʦʪʦ 

ʠʟʩʣʝʜʚʘʥʝ, ʚ ʢʦʝʪʦ ʱʝ ʙ̡ ʜʘʪ ʧʨʦʚʝʞʜʘʥʠ ʣʘʙʦʨʘʪʦʨʥʠʪʝ ʧʨʘʢʪʠʢʫʤʠ. 

ʅʢ̫ʦʡ ʦʪ ʦʩʥʦʚʥʠʪʝ ʠʟʯʠʩʣʠʪʝʣʥʠ ʬʫʥʢʮʠʠ, ʩ ʢʦʠʪʦ ʨʘʟʧʦʣʘʛʘ ʧʨʦʛʨʘʤʘʪʘ ʩʘ: 

- ʇʨʦʤʝʥʣʠʚʠ; 

- ɺʝʢʪʦʨʥʠ ʦʧʝʨʘʮʠʠ; 

- ʆʩʥʦʚʥʠ ʤʘʪʨʠʯʥʠ ʦʧʝʨʘʮʠʠ; 

- ʈʘʙʦʪʘ ʩ ʢʦʤʧʣʝʢʩʥʠ ʯʠʩʣʘ; 

- ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʠ ʬʫʥʢʮʠʠ; 

- ʉʟ̡ʜʘʚʘʥʝ ʥʘ ʛʨʘʬʠʢʠ; 

- ʎʠʢʣʠ ʠ ʣʦʛʠʯʝʩʢʠ ʫʩʣʦʚʠʷ. 

ʊʝʦʨʝʪʠʯʥʘ ʯʘʩʪ: 

ʉʚʝʪʣʠʥʝʥ ʜʦʙʠʚ ʥʘ ʝʜʥʘ ʢʨʫ ʢhʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʦ ʥʘʧʨʝʞʝʥʠʝ, ʢʦʝʪʦ ʝ 

ʧʨʠʣʦʞʝʥʦ ʚ̡ ʨʭʫ ʥʝʷ, ʠ ʩʠʣʘ ʥʘ ʪʦʢʘ ʧʨʝʟ ʥʝʷ ʩʝ ʥʘʨʠʯʘ ʪʦʪʘʣʝʥ ʩʚʝʪʣʠʥʝʥ ʧʦʪʦʢ, 

ʢʦʡʪʦ ʩʝ ʧʘʜʘ ʥʘ ʝʜʠʥʠʮʘ ʢʦʥʩʫʤʠʨʘʥʘ ʤʦʱʥʦʩʪ. ɸʢʦ ʦʙʱʠʷʪ ʧʦʪʦʢ, ʠʟʣʲʯʚʘʥ ʦʪ 

ʢʨʫ ʢhʘʪʘ, ʝ ū, ʪʦ [1]: 

 
ɖ = ū/P = ū/UI (1) 

 
ʉʦ̡ʪʚʝʪʥʦ ʤʦʱʥʦʩʪʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ ʬʦʨʤʫʣʘ [2]: 

P = U.I (2) 

ʀʟʤʝʨʝʥʠʝʪʦ ʥʘ ɖ ʝ [ɖ]=[ū/P]=lm/W, 

ʢʲʜʝʪʦ: 

ɖ ï ʩʚʝʪʣʠʥʝʥ ʜʦʙʠʚ, 

U ï ʥʘʧʨʝʞʝʥʠʝ, 

I ï ʩʠʣʘ ʥʘ ʪʦʢʘ, 

ū ï ʩʚʝʪʣʠʥʝʥ ʧʦʪʦʢ. 

ʆʧʠʪʥʘ ʧʦʩʪʘʥʦʚʢʘ: 

ɽʪʘʣʦʥʥʘ ʢʨʫ ʢhʘ ʩ ʧʦʟʥʘʪ ʠʥʪʝʛʨʘʣʝʥ ʩʚʝʪʣʠʥʝʥ ʧʦʪʦʢ ū_0 ʩʝ ʧʦʩʪʘʚ̫ ʚ 

ʠʥʪʝʛʨʘʣʝʥ ʬʦʪʦʤʝʪʲʨ. ʂʨʫ ʢhʘʪʘ ʩʝ ʩʚ̡ʨʟʚʘ ʩ ʨʝʦʩʪʘʪ ʩ ʥʫʞʥʦʪʦ ʠ ʥʘʧʨʝʞʝʥʠʝ. 

ʂʲʤ ʥʝʷ ʩʝ ʩʚ̡ʨʟʚʘ ʚʦʣʪʤʝʪʲʨ ʠ ʘʤʧʝʨʤʝʪʲʨ, ʟʘ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘʪ ʥʫʞʥʠʪʝ ʧʦ 

ʫʩʣʦʚʠʝ ʥʘʧʨʝʞʝʥʠʝ ʠ ʩʠʣʘ ʥʘ ʪʦʢʘ. ɺʲʨʭʫ ʤʘʣʢʠʷ ʦʪʚʦʨ ʥʘ ʢʲʣʙʦʪʦ ʥʘ ʬʦʪʦʤʝʪʲʨʘ 

ʩʝ ʧʦʩʪʘʚ̫ ʬʦʪʦʝʣʝʤʝʥʪʲʪ ʥʘ ʣʫʢʩʤʝʪʲʨʘ ʠ ʩʝ ʠʟʤʝʨʚʘ ʦʩʚʝʪʝʥʦʩʪʪʘ. ʅʝʧʨʷʢʦʪʦ 

ʜʠʬʫʟʥʦ ʦʩʚʝʪʣʝʥʠʝ, ʧʦʣʫʯʝʥʦ ʯʨʝʟ ʤʥʦʞʝʩʪʚʦ ʦʪʨʘʞʝʥʠʷ ʥʘ ʣʲʯʠʪʝ ʥʘ ʠʟʪʦʯʥʠʢʘ 

ʟʘ ʩʚʝʪʣʠʥʘ ʦʪ ʚ̡ʪʨʝʰʥʘʪʘ ʧʦʚ̡ ʨʭʥʦʩʪ ʥʘ ʬʦʪʦʤʝʪʲʨʘ, ʝ ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʥʘ ū . [2] 

E = əū (3) 

ʉʣʝʜ ʠʟʤʝʨʚʘʥʝʪʦ ʩʝ ʧʨʝʤʘʭʚʘ ʝʪʘʣʦʥʥʘʪʘ ʢʨʫ ʢhʘ ʠ ʥʘ ʥʝʡʥʦ ʤʷʩʪʦ ʩʝ 

ʧʦʩʪʘʚ̫  ʢʨʫ ʢhʘʪʘ, ʯʠʡʪʦ ʩʚʝʪʣʠʥʝʥ ʜʦʙʠʚ ʱʝ ʩʝ ʦʧʨʝʜʝʣʷ. 

ʀʟʤʝʨʚʘʥʠʷʪʘ ʧʨʦʪʠʯʘʪ ʘʥʘʣʦʛʠʯʥʦ ʩ ʠʟʤʝʨʚʘʥʠʷʪʘ ʩ ʝʪʘʣʦʥʥʘʪʘ ʢʨʫ ʢhʘ. 

ʀʟʤʝʨʝʥʘʪʘ ʦʩʚʝʪʝʥʦʩʪ ʝ ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʥʘ ʠʥʪʝʛʨʘʣʥʠʷ ʧʦʪʦʢ, ʢʦʡʪʦ ʠʟʣʲʯʚʘ 

ʢʨʫ ʢhʘʪʘ ʧʨʠ ʜʘʜʝʥʦ ʥʘʧʨʝʞʝʥʠʝ ʠ ʪʦʢ [3, 4]. 

E = əū (4) 



 

 
 

 

 

 

ʂʘʪʦ ʩʝ ʨʘʟʜʝʣʠ ʫʨ. (4) ʥʘ ʫʨ. (3) ʦʧʨʝʜʝʣʷʤʝ ʥʝʠʟʚʝʩʪʥʠʷ ʧʦʪʦʢ [5]: 

ū = ū n /n (5) 
0
   

0
      

x
 

 

ʆʪ ʫʨ. (1) ʩʝ ʦʧʨʝʜʝʣʷ ʩʚʝʪʣʠʥʥʠʷʪ ʜʦʙʠʚ ʥʘ ʢʨʫ ʢhʘʪʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʦ 

ʥʘʧʨʝʞʝʥʠʝ. 

ʅʘʧʨʘʚʝʥʠ ʩʘ 10 ʠʟʤʝʨʚʘʥʠʷ ʩ ʨʘʟʣʠʯʥʠ ʥʘʧʨʝʞʝʥʠʷ ʧʨʝʟ 10V. 

ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʦʜʨʝʜʝʥʠ ʚ ʪʘʙʣʠʮʘ1. 

ʉʣʝʜ ʟʘʜʘʚʘʥʝ ʥʘ ʠʟʤʝʨʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʦʪ ʦʧʠʪʘ ʩʪʫʜʝʥʪʠʪʝ ʦʧʨʝʜʝʣʷʪ 

ʤʦʱʥʦʩʪʪʘ ʦʪ ʫʨ. (2), ʩʚʝʪʣʠʥʥʠʷ ʧʦʪʦʢ ʦʪ ʫʨ. (5) ʠ ʩʚʝʪʣʠʥʥʠʷ ʜʦʙʠʚ ʦʪ ʫʨ. (1) 

ʧʦʩʨʝʜʩʪʚʦʤ MATLAB. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʦʜʨʝʜʝʥʠ ʚ ʪʘʙʣʠʮʘ1. 

ɽʪʘʣʦʥʥʘ ʣʘʤʧʘ U =220V, ū =1105lm, æū=5lm, n =49, æn =1. 
0 0 0 0 

ʊʘʙʣʠʮʘ 1 
 

ˉ U, V I, A n P, W ū, lm ɖ, lm/W 

1 130 0,275 21 35,75 474 13,26 

2 140 0,285 25 39,90 564 14,14 

3 150 0,295 31 44,25 699 15,59 

4 160 0,305 37 48,80 834 17,09 

5 170 0,315 43 53,55 970 18,11 

6 180 0,325 50 58,50 1128 19,28 

7 190 0,335 57 63,65 1285 20,19 

8 200 0,345 65 69,00 1466 21,25 

9 210 0,355 72 74,55 1624 21,78 

10 220 0,365 80 80,30 1804 22,47 

ʉʦ̡ʪʚʝʪʥʦ ʛʨʝʰʢʠʪʝ ʧʨʠ ʠʟʤʝʨʚʘʥʝʪʦ ʩʘ: 

Ů ï ʆʪʥʦʩʠʪʝʣʥʘ ʛʨʝʰʢʘ 

æ ï ɸʙʩʦʣʁʪʥʘ ʛʨʝʰʢʘ 

ɿʘ  ʤʦʱʥʦʩʪʪʘ,  ʩʚʝʪʣʠʥʥʠʷ  ʧʦʪʦʢ  ʠ  ʩʚʝʪʣʠʥʥʠʷ  ʜʦʙʠʚ  ʪʦʚʘ  ʩʪʘʚʘ  ʧʦ 

ʬʦʨʤʫʣʠʪʝ: [5] 

 
ʉ ʧʦʤʦʪɦʘ ʥʘ ʧʨʦʛʨʘʤʘ ʩʪʫʜʝʥʪʠʪʝ ʯʝʨʪʘʷʪ ʛʨʘʬʠʢʠ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠʪʝ: 

ū = ū(U)  /ʌʠʛ. 1/ ʠ ɖ = ɖ(P)  /ʌʠʛ. 2/. 

ʇʨʠ ʘʥʘʣʠʟʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪʛʦʚʘʨʷʪ ʥʘ ʩʣʝʜʥʠʪʝ ʚ̡ ʧʨʦʩʠ: 

1. ʂʘʢ ʤʦʞʝ ʜʘ ʩʝ ʧʦʜʦʙʨʠ ʪʦʯʥʦʩʪʪʘ ʥʘ ʠʟʤʝʨʚʘʥʠʷʪʘ? 

2. ʂʘʢʲʚ ʝ ʚʠʜʘ ʥʘ ʠʟʯʝʨʪʘʥʠʪʝ ʢʨʠʚʠ? 



 

 

 

 

 

 

 
ʌʠʛ. 1 

 

 
ʌʠʛ. 2 

 

ɿʘʢʣʁʯʝʥʠʝ 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʁʪʲʨʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ ʠ ʩʦʬʪʫʝʨʥʠʪʝ ʧʨʦʜʫʢʪʠ 

ʫʚʝʣʠʯʘʚʘ ʠʥʪʝʨʝʩʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ, ʫʚʝʣʠʯʘʚʘ ʩʝ ʚʨʝʤʝʪʦ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʚ̡ ʨʭʫ 

ʪʝʦʨʝʪʠʯʥʘʪʘ ʯʘʩʪ ʠʣʠ ʧʦ-ʬʠʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʚ̡ ʨʭʫ ʦʧʠʪʥʘʪʘ ʧʦʩʪʘʥʦʚʢʘ. ɼʦʨʠ ʠ 

ʪʝʟʠ, ʢʦʠʪʦ ʩʯʠʪʘʪ, ʯʝ ʠʟʯʠʩʣʝʥʠʷʪʘ ʥʝ ʩʘ ʪʨʫʜʦʝʤʢʠ, ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʠʟʧʦʣʟʚʘʪ 

ʧʨʝʜʣʦʞʝʥʠʪʝ ʚ̡ʟʤʦʞʥʦʩʪʠ ʥʘ MATLAB ʚ ʧʨʘʢʪʠʢʫʤʠʪʝ ʧʦ ʬʠʟʠʢʘ, ʢʦʝʪʦ ʙʠ 

ʜʦʚʝʣʦ ʜʦ ʧʦʚʠʰʘʚʘʥʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ, ʥʘʤʘʣʚ̫ʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ 

ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʚ̡ ʨʭʫ ʜʝʩʝʪʢʠ ʯʠʩʣʘ, ʧʨʝʩʤʪ̫ʘʥʝʪʦ ʥʘ ʜʲʣʛʠ ʠ ʩʣʦʞʥʠ ʬʦʨʤʫʣʠ. ʆʪ 

ʪʫʢ ʩʝ ʨʝʜʫʮʠʨʘ ʜʦ ʤʠʥʠʤʫʤ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʚ̡ ʨʭʫ ʩʪʫʜʝʥʪʠʪʝ, ʝʣʠʤʠʥʠʨʘ ʩʝ 

ʚ̡ʟʤʦʞʥʦʩʪʪʘ ʟʘ ʜʦʧʫʩʢʘʥʝ ʥʘ ʠʟʯʠʩʣʠʪʝʣʥʘ ʛʨʝʰʢʘ ʠ ʩʝ ʧʦʚʠʰʘʚʘ ʚ̡ʟʤʦʞʥʦʩʪʪʘ 

ʠʤ ʜʘ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘʪ ʚ̡ ʨʭʫ ʢʦʥʢʨʝʪʥʘʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʥʘ ʪʝʤʘʪʘ. 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʧʁʪʲʨʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʨʦʮʠʪʝ ʧʦ ʬʠʟʠʢʘ ʧʦʟʚʦʣʚ̫ʘ 

ʜʘ ʩʝ ʧʦʢʘʞʝ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʜʚʘ ʧʨʝʜʤʝʪʘ - ʬʠʟʠʢʘ ʠ ʢʦʤʧʁʪʲʨʥʠ ʥʘʫʢʠ. 
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ʉʊɽʅɼ ɿɸ ʆʇʈɽɼɽʃʗʅɽ ʀʅɽʈʎʀʆʅɽʅ ʄʆʄɽʅʊ ʅɸ 

ʊʗʃʆ ʀ ɼʀʈɽʂʎʀʆʅɽʅ ʄʆʄɽʅʊ ʅɸ ʅʀʐʂɸ 

 
ʍʨʠʩʪʦ ʗʢʠʤʦʚ, ʢʘʪʝʜʨʘ ʄʊʊ, ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ɻʘʙʨʦʚʦ 

ʃʠʜʠʷ ʇʦʧʦʚʘ 

 
 

ɺʲʚʝʜʝʥʠʝ 

ʀʥʝʨʮʠʦʥʥʠʷʪ ʤʦʤʝʥʪ ʥʘ ʝʜʥʦ ʪ̫ ʣʦ ʧʨʝʜʩʪʘʚʣʚ̫ʘ ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝʨʥʘ 

ʟʘ ʚʨʝʤʝʚʠʪʝ ʜʚʠʞʝʥʠʷ ʠ ʝ ʩʭʦʜʥʘ ʥʘ ʠʥʝʨʮʠʦʥʥʘʪʘ ʤʘʩʘ ʧʨʠ ʧʦʩʪʦ̫ ʥʥʠʪʝ 

ʜʚʠʞʝʥʠʷ. 

ɻʦʣʝʤʠʥʘʪʘ ʥʘ ʠʥʝʨʮʠʦʥʥʠʷ ʤʦʤʝʥʪ ʝ: 
 

                                                      (1) 

ʀʥʪʝʛʨʘʣʲʪ ʧʦʟʚʦʣʚ̫ʘ ʜʘ ʙ̡ ʜʘʪ ʧʨʝʩʤʝʪʥʘʪʠ ʠʥʝʨʮʠʦʥʥʠʪʝ ʤʦʤʝʥʪʠ ʥʘ 

ʚʩʠʯʢʠ ʪʝʣʘ, ʦʪʛʦʚʘʨʷʱʠ ʥʘ ʫʩʣʦʚʠʝʪʦ ʟʘ ʧʨʘʚʠʣʥʘ ʛʝʦʤʝʪʨʠʯʥʘ ʬʦʨʤʘ. ʇʨʠ ʪʝʣʘ, 

ʠʤʘʱʠ ʥʝʧʨʘʚʠʣʥʘ ʠ ʩʣʦʞʥʘ ʬʦʨʤʘ, ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʠʥʝʨʮʠʦʥʥʠʷ ʤʦʤʝʥʪ ʧʦ ʛʦʨʝ 

ʧʦʩʦʯʝʥʠʷ ʤʝʪʦʜ ʩʪʘʚʘ ʪʨʫʜʦʝʤʢʘ ʟʘʜʘʯʘ, ʪʲʡ ʢʘʪʦ ʨʝʰʝʥʠʝʪʦ ʥʘ ʠʥʪʝʛʨʘʣʘ ʩʝ 

ʫʩʣʦʞʥʚ̫ʘ ʟʥʘʯʠʪʝʣʥʦ. ɿʘ ʪʝʣʘ, ʠʤʘʱʠ ʩʣʦʞʥʠ ʬʦʨʤʠ, ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ 

ʠʥʝʨʮʠʦʥʥʠʷ ʤʦʤʝʥʪ ʩʪʘʚʘ ʧʦ ʝʤʧʠʨʠʯʝʥ ʧʲʪ. 

ʋʜʦʙʝʥ ʥʘʯʠʥ ʟʘ ʧʨʘʢʪʠʯʝʩʢʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʠʥʝʨʮʠʦʥʥʠʷ ʤʦʤʝʥʪ ʥʘ 

ʜʘʜʝʥʦ ʪ̫ ʣʦ, ʝ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʦʨʟʠʦʥʥʦ ʤʘʭʘʣʦ[1, 2]. ʊʦʨʟʠʦʥʥʦʪʦ ʤʘʭʘʣʦ 

ʧʨʝʜʩʪʘʚʣʚ̫ʘ ʝʣʘʩʪʠʯʥʘ ʥʠʰʢʘ, ʟʘʢʨʝʧʝʥʘ ʚ ʛʦʨʥʠʷ ʩʠ ʢʨʘʡ ʥʝʧʦʜʚʠʞʥʦ ʢʲʤ 

ʩʪʘʪʠʚ, ʘ ʚ ʜʦʣʥʠʷ ʠ ʢʨʘʡ ʩʝ ʦʢʘʯʚʘ ʪ̫ ʣʦʪʦ, ʪʘʢʘ ʯʝ ʩʚʦʙʦʜʥʘʪʘ ʦʩ ʥʘ ʚ̡ʨʪʝʥʝ ʥʘ 

ʥʠʢhʘʪʘ ʜʘ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʮʝʥʪʲʨʘ ʥʘ ʤʘʩʘʪʘ ʤʫ. ʇʨʠ ʟʘʚ̡ʨʪʘʥʝ ʧʦʜ ʜʝʡʩʪʚʠʝʪʦ 

ʥʘ ʥʷʢʘʢʲʚ ʚ̡ ʥʰʝʥ ʚ̡ʨʪ̫ʱ ʤʦʤʝʥʪ ʥʘ ʲʛʲʣ ű, ʥʠʰʢʘʪʘ ʩʝ ʫʩʫʢʚʘ, ʧʨʠ ʢʦʝʪʦ 

ʚ̡ ʟʥʠʢʚʘʪ ʝʣʘʩʪʠʯʥʠ ʩʠʣʠ (ʚ̡ʨʪ̫ʱ ʨʘʟʩʫʢʚʘʱ ʤʦʤʝʥʪ), ʢʦʠʪʦ ʩʝ ʩʪʨʝʤʷʪ ʜʘ 

ʚ̡ ʨʥʘʪ ʪ̫ ʣʦʪʦ ʚ ʨʘʚʥʦʚʝʩʥʦʪʦ ʤʫ ʧʦʣʦʞʝʥʠʝ. 
 

ʄ = - Dű, (2) 

ʢʲʜʝʪʦ: 

D ï ʜʠʨʝʢʮʠʦʥʝʥ ʤʦʤʝʥʪ. 

ɼʠʨʝʢʮʠʦʥʥʠʷʪ ʤʦʤʝʥʪ D ʧʦʢʘʟʚʘ ʢʘʢʲʚ ʚ̡ʨʪ̫  ɦʤʦʤʝʥʪ ʚ̡ ʟʥʠʢʚʘ ʧʨʠ ʲʛʲʣ ʥʘ 

ʟʘʚ̡ʨʪʘʥʝ ʝʜʠʥ ʨʘʜʠʘʥ. ɿʥʘʢʲʪ ʤʠʥʫʩ ʧʨʝʜ Dű ʧʦʢʘʟʚʘ, ʯʝ ʄ ʠ ű ʚ̡ ʚ ʚʩʝʢʠ ʝʜʠʥ 

ʤʦʤʝʥʪ ʦʪ ʚʨʝʤʝʪʦ ʠʤʘʪ ʦʙʨʘʪʥʠ ʧʦʩʦʢʠ ï ʢʦʛʘʪʦ ʧʨʲʯʢʘʪʘ ʩʝ ʦʪʢʣʦʥʠ ʥʘʜʷʩʥʦ, 

ʤʦʤʝʥʪʘ ʜʝʡʩʪʚʘ ʥʘʣʚ̫ʦ ʠ ʦʙʨʘʪʥʦ. ʉʲʱʦ ʪʘʢʘ ʜʠʨʝʢʮʠʦʥʥʠʷʪ ʤʦʤʝʥʪ ʩʝ ʩʪʨʝʤʠ 

ʜʘ ʚ̡ ʨʥʝ ʪ̫ ʣʦʪʦ ʚ ʨʘʚʥʦʚʝʩʥʦʪʦ ʤʫ ʧʦʣʦʞʝʥʠʝ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʚ̡ ʟʥʠʢʚʘ 

ʧʝʨʠʦʜʠʯʥʦ ʜʚʠʞʝʥʠʝ ʥʘʨʝʯʝʥʦ ï ʪʦʨʟʠʦʥʥʦ ʣʁʣʝʝʥʝ. ʇʝʨʠʦʜʲʪ ʥʘ ʪʦʨʟʠʦʥʥʦʪʦ 

ʣʁʣʝʝʥʝ ʟʘʚʠʩʠ ʦʪ ʠʥʝʨʯʥʠʷ ʤʦʤʝʥʪ ʥʘ ʪ̫ ʣʦʪʦ I ʠ ʜʠʨʝʢʮʠʦʥʥʠʷ ʤʦʤʝʥʪ ʥʘ 

ʥʠʢhʘʪʘ D [3]: 

(3) 

ɸʢʦ ʩʠʤʝʪʨʠʯʥʦ ʩʧʨʷʤʦ ʩʨʝʜʘʪʘ ʥʘ ʧʨʲʯʢʘʪʘ ʩʝ ʦʢʘʯʘʪ ʜʚʝ ʪʝʣʘ ʩ ʧʦʟʥʘʪ 

ʠʥʝʨʮʠʦʥʝʥ ʤʦʤʝʥʪ (ʇʨʠʤʝʨʥʦ ʮʠʣʠʥʜʲʨ), ʪʦ ʧʨʲʯʢʘʪʘ ʟʘʝʜʥʦ ʩ ʪ̫ ʣʦʪʦ ʱʝ ʠʤʘ 

ʥʦʚ ʠʥʝʨʮʠʦʥʝʥ ʤʦʤʝʥʪ. 



 

  

 

 

 

 

ʇʝʨʠʦʜʲʪ ʥʘ ʪʦʚʘ ʪʦʨʟʠʦʥʥʦ ʪ̫ ʣʦ ʱʝ ʙ̡ ʜʝ:  
(4) 

 

ʉʧʦʨʝʜ ʪʝʦʨʝʤʘʪʘ ʥʘ ʑʘʡʥʝʨ: 

 
ʢʲʜʝʪʦ: 

m ï ʤʘʩʘ ʥʘ ʪ̫ ʣʦʪʦ; 

r ï ʨʘʜʠʫʩ ʥʘ ʪ̫ ʣʦʪʦ; 

 
I  = 2m(r2/2 + a2), (5) 

ʘ ï ʨʘʟʩʪʦ̫ ʥʠʝ ʦʪ ʪʦʯʢʘʪʘ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʪ̫ ʣʦʪʦ ʜʦ ʩʨʝʜʘʪʘ ʥʘ ʧʨʲʯʢʘʪʘ. 

ɼʠʨʝʢʮʠʦʥʥʠʷʪ ʤʦʤʝʥʪ ʥʘ ʥʠʢhʘʪʘ ʟʘʚʠʩʠ ʦʪ ʤʘʪʝʨʠʘʣʘ, ʦʪ ʢʦʡʪʦ ʝ ʠʟʨʘʙʦʪʝʥʘ ʠ 

ʦʪ ʥʝʡʥʠʪʝ ʨʘʟʤʝʨʠ: 

 
ʢʲʜʝʪʦ: 

r ï ʨʘʜʠʫʩ ʥʘ ʥʠʰʢʘʪʘ; 

L ï ʜʲʣʞʠʥʘ ʥʘ ʥʠʰʢʘʪʘ; 

D = (́ r2/2L)G, (6) 

G ï ʤʦʜʫʣ ʥʘ ʝʣʘʩʪʠʯʥʦʩʪ ʧʨʠ ʫʩʫʢʚʘʥʝ. 

ʋʩʫʢʚʘʥʝʪʦ ʥʘ ʥʠʢhʘʪʘ ʝ ʩʚ̡ʨʟʘʥʦ ʩ ʦʪʤʝʩʪʚʘʥʝ ʥʘ ʧʣʘʩʪʦʚʝʪʝ ʯʨʝʟ ʟʘʚ̡ʨʪʘʥʝ, ʧʦʜ 

ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʜʚʦʡʢʘ ʩʠʣʠ, ʜʝʡʩʪʚʫʚʘʱʠ ʪʘʥʛʝʥʮʠʘʣʥʦ. ʅʘ ʚʩʝʢʠ ̡ ʛʲʣ ʥʘ ʫʩʫʢʚʘʥʝ 

ű ʱʝ ʩʲʦʪʚʝʪʩʪʚʘ ʲʛʲʣ ʥʘ ʭʣʲʟʛʘʥʝ Ŭ. ʊʦʚʘ ʝ ʧʨʠʯʠʥʘʪʘ ʜʝʬʦʨʤʘʮʠʷʪʘ ʥʘ ʫʩʫʢʚʘʥʝ 

ʜʘ ʟʘʚʠʩʠ ʦʪ ʤʦʜʫʣʘ ʥʘ ʝʣʘʩʪʠʯʥʦʩʪ ʧʨʠ ʭʣʲʟʛʘʥʝ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʪʦʡ ʩʝ ʥʘʨʠʯʘ 

ʪʦʨʟʠʦʥʝʥ ʤʦʜʫʣ ʠʣʠ ʤʦʜʫʣ ʥʘ ʝʣʘʩʪʠʯʥʦʩʪ ʧʨʠ ʫʩʫʢʚʘʥʝ [3 ï 5]. 

ʀʟʣʦʞʝʥʠʝ 

ʇʨʦʝʢʪʠʨʘʥ ʝ ʩʪʝʥʜ /ʬʠʛ: 1ʘ, 1ʙ, 1ʚ/ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʠʥʝʨʮʠʦʥʝʥ ʤʦʤʝʥʪ 

ʥʘ ʪ̫ ʣʦ ʠ ʜʠʨʝʢʮʠʦʥʝʥ ʤʦʤʝʥʪ ʥʘ ʥʠʢhʘ, ʢʦʡʪʦ ʧʨʝʜʩʪʘʚʣʚ̫ʘ ʪʦʨʟʠʦʥʥʦ ʤʘʭʘʣʦ 

ʩʲʩʪʦ̫ ʱʦ ʩʝ ʦʪ: 

 
1 ï ʉʪʘʪʠʚ ï ʚʝʨʪʠʢʘʣʝʥ 

2 ï ʉʪʘʪʠʚ ï ʭʦʨʠʟʦʥʪʘʣʝʥ 

3 ï ɽʣʘʩʪʠʯʥʘ ʥʠʰʢʘ 

4 ï ʎʠʣʠʥʜʨʠʯʥʠ ʤʝʪʘʣʥʠ ʪʝʣʘ 

5 ï ʍʦʤʦʛʝʥʝʥ ʤʝʪʘʣʝʥ ʜʠʩʢ 

6 ïʄʘʩʠʚʥʘ ʤʝʪʘʣʥʘ ʦʩʥʦʚʘ 
 
 
 
 
 
 
 
 
 
 

ʌʠʛ. 1ʘ ʌʠʛ. 1ʙ



 

  

 

 

 

 

 

 

 

 
 

 

ʌʠʛ. 1ʚ 
 

ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʪʦʨʟʠʦʥʥʦʪʦ ʤʘʭʘʣʦ ʩʝ ʠʟʧʦʣʟʚʘ ʩʣʝʜʥʘʪʘ ʤʝʪʦʜʠʢʘ: 

I  ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

 , (7) 
 

ʢʲʜʝʪʦ: 

m = ́ R2hɟ e ʤʘʩʘʪʘ ʥʘ ʮʠʣʠʥʜʲʨʘ. 

ʄʘʩʘʪʘ m ʥʘ ʜʠʩʢʘ ʩʝ ʠʟʤʝʨʚʘ ʩ ʝʣʝʢʪʨʦʥʥʘ ʣʘʙʦʨʘʪʦʨʥʘ ʚʝʟʥʘ ʩ ʪʦʯʥʦʩʪ ʜʦ 

1.10-4 kg, ʘ ʨʘʜʠʫʩʲʪ R ʩ ʝʣʝʢʪʨʦʥʝʥ ʫhʙʣʝʨ ʩ ʪʦʯʥʦʩʪ 1.10-4 m. ʇʝʨʠʦʜʲʪ ʊ ʥʘ 

ʪʦʨʟʠʦʥʥʦʪʦ ʤʘʭʘʣʦ ʩʝ ʠʟʤʝʨʚʘ ʩ ʭʨʦʥʦʤʝʪʲʨ, ʩ ʪʦʯʥʦʩʪ 0,2 s ʦʪ ʚʨʝʤʝʪʦ t ʟʘ 10 

ʧʲʣʥʠ ʣʣʁʝʝʥʠʷ.: 

T = t/10 (8) 

ɼʠʨʝʢʮʠʦʥʥʠʷʪ ʤʦʤʝʥʪ ʥʘ ʥʠʰʢʘʪʘ D ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

D = 4́ 2I /T2 (9) 

ʇʨʲʩʪʝʥʲʪ ʩʝ ʧʦʩʪʘʚ̫ ʚ̡ ʨʭʫ ʜʠʩʢʘ ʠ ʦʪʥʦʚʦ ʩʝ ʦʧʨʝʜʝʣʷ ʧʝʨʠʦʜʲʪ ʊ_1 ʥʘ ʤʘʭʘʣʦʪʦ. 

ʏʨʝʟ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʫʨ. (3), ʢʘʪʦ ʩʝ ʦʪʯʝʪʝ, ʯʝ ʠʥʝʨʮʠʦʥʥʠʷʪ ʤʦʤʝʥʪ ʥʘ 

ʧʦʣʫʯʝʥʦʪʦ ʩʲʩʪʘʚʥʦ ʪ̫ ʣʦ ʝ: 

 
ʆʪ ʪʫʢ ʩʣʝʜʚʘ ʟʘʚʠʩʠʤʦʩʪʪʘ: 

I = I  + I (10) 

 

(11) 
 

ʄʦʜʫʣʲʪ ʥʘ ʝʣʘʩʪʠʯʥʦʩʪ ʥʘ ʥʠʢhʘʪʘ ʧʨʠ ʫʩʫʢʚʘʥʝ ʩʝ ʠʟʯʠʩʣʷʚʘ, ʢʘʪʦ ʦʪ (6), ʩʣʝʜ 

ʢʘʪʦ ʩʝ ʟʘʤʝʩʪʠ D ʚ̡ ʚ ʬʦʨʤʫʣʘ (9) ʠ I  ʦʪ (7): 
 
 

 
ɿʘʢʣʁʯʝʥʠʝ 

G = 4ˊmlR2/r4T4 (12) 

ʇʦʢʘʟʘʥʠʷʪ ʤʝʪʦʜ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʠʥʝʨʮʠʦʥʥʠʷʪ ʤʦʤʝʥʪ ʥʘ ʪ̫ ʣʦ ʝ ʚʘʞʝʥ 

ʠʥʩʪʨʫʤʝʥʪ  ʚ  ʨʘʙʦʪʘʪʘ  ʥʘ  ʙ̡ ʜʝʱʠʪʝ  ʠʥʞʝʥʝʨ-ʩʧʝʮʠʘʣʠʩʪʠ.  ʇʦʩʨʝʜʩʪʚʦʤ  ʥʝʛʦ 



 

  

 

 

 

ʠʥʞʝʥʝʨʠʪʝ ʱʝ ʤʦʛʘʪ ʜʘ ʩʝ ʩʧʨʘʚ̫ ʪ ʩ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʨʝʜʠʮʘ ʪʝʭʥʠʯʝʩʢʠ ʟʘʜʘʯʠ, ʚ 

ʢʦʠʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷ ʠʥʝʨʮʠʦʥʥʠʷʪ ʤʦʤʝʥʪ ʥʘ ʥʝʩʠʤʝʪʨʠʯʥʠ ʪʝʣʘ. 

ɺʘʞʝʥ ʬʘʢʪʦʨ ʝ, ʯʝ ʩʣʝʜ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʫʧʨʘʞʥʝʥʠʝʪʦ, ʩʪʫʜʝʥʪʠʪʝ ʟʘʜʲʣʙʦʯʘʚʘʪ 

ʟʥʘʥʠʷʪʘ ʩʠ, ʧʦʣʫʯʝʥʠ ʦʪ ʣʝʢʮʠʦʥʥʠʷ ʤʘʪʝʨʠʘʣ, ʟʘ ʪʦʟʠ ʜʷʣ ʦʪ ʬʠʟʠʢʘʪʘ. 
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ɾʠʚʦʪʲʪ ʝ ʚʩʠʯʢʦ, ʢʦʝʪʦ ʥʘʠʩʪʠʥʘ ʠʤʘʤʝ. ɺʩʝ ʦʱʝ ʥʝ ʩʤʝ ʚ ʩʲʩʪʦ̫ ʥʠʝ ʜʘ 

ʜʘʜʝʤ ʥʘʧʲʣʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʦʥʷʪʠʝʪʦ ʞʠʚʦʪ. ʅʦ ʝʜʥʦ ʝ ʩʠʛʫʨʥʦ ï ʚʩʠʯʢʠ 

ʩʲʚʨʝʤʝʥʥʠ ʥʘʫʢʠ ʩʝ ʩʪʨʝʤʷʪ ʠʣʠ ʜʘ ʧʨʦʫʤʝʷʪ ʪʘʡʥʠʪʝ ʥʘ ʞʠʚʦʪʘ ʠʣʠ ʜʘ ʧʦʤʦʛʥʘʪ 

ʟʘ ʥʝʛʦʚʦʪʦ ʧʦ-ʧʲʣʥʦʮʝʥʥʦ ʠʟʧʦʣʟʚʘʥʝ ʠ ʦʧʘʟʚʘʥʝ. ɺʠʩʰʘ ʮʝʥʥʦʩʪ, ʧʨʘʚʦ, ʟʘʜʲʣ- 

ʞʝʥʠʝé ʂʘʢʚʦ ʝ ʞʠʚʦʪʲʪ? 

ʌʠʟʠʢʘʪʘ ʥʠ ʜʘʚʘ ʝʜʥʘ ʧʨʘʚʜʦʧʦʜʦʙʥʘ ʦʩʥʦʚʘ ʟʘ ʧʨʦʫʤʚ̫ʘʥʝ ʥʘ ʩʣʦʞʥʠʪʝ 

ʧʨʦʮʝʩʠ ʚ ʞʠʚʘʪʘ ʢʣʝʪʢʘ. ʇʨʝʜʤʝʪ ʥʘ ʥʘʫʢʘʪʘ ʙʠʦʬʠʟʠʢʘ ʝ ʬʠʟʠʢʘʪʘ ʥʘ ʞʠʚʘʪʘ 

ʧʨʠʨʦʜʘ. ʊ̫ ʠʟʫʯʘʚʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʠ ʧʨʦʮʝʩʠ ʩ ʧʦʜʭʦʜʘ ʠ ʤʝʪʦʜʠʪʝ ʥʘ 

ʬʠʟʠʢʘʪʘ. [1] 

ɽʥʪʨʦʧʠʷʪʘ ʝ ʤʷʨʢʘ ʟʘ ʙʝʟʧʦʨʷʜʲʢʘ ʚ ʝʜʥʘ ʩʠʩʪʝʤʘ. ɿʥʘʝ ʩʝ, ʯʝ ʚ ʧʨʠʨʦʜʘʪʘ 

ʩʘ ʚ̡ʟʤʦʞʥʠ ʩʘʤʦ ʪʘʢʠʚʘ ʧʨʦʮʝʩʠ, ʧʨʠ ʢʦʠʪʦ ʝʥʪʨʦʧʠʷʪʘ ʥʘʨʘʩʪʚʘ, ʪʲʡ ʢʘʪʦ ʚʩʠʯʢʠ 

ʨʝʘʣʥʠ ʧʨʦʮʝʩʠ ʩʘ ʥʝʦʙʨʘʪʠʤʠ. ɽʥʪʨʦʧʠʷʪʘ ʥʘ ʟʘʪʚʦʨʝʥʘ ʠʣʠ ʦʪʚʦʨʝʥʘ ʩʠʩʪʝʤʘ 

ʤʦʞʝ ʜʘ ʥʘʤʘʣʚ̫ʘ, ʘʢʦ ʩʠʩʪʝʤʘʪʘ ʦʪʜʘʚʘ ʪʦʧʣʠʥʘ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. [1] ʉʣʝʜʦ- 

ʚʘʪʝʣʥʦ ʮʝʥʘʪʘ, ʢʦ̫ʪʦ ʞʠʚʦʪʲʪ ʪʨʷʙʚʘ ʜʘ ʟʘʧʣʘʪʠ ʥʘ ʝʥʪʨʦʧʠʷʪʘ, ʝ ʝʥʝʨʛʠʷ. 

ʉʣʲʥʮʝʪʦ ʩʥʘʙʜʚ̫ʘ ɿʝʤʷʪʘ ʩ ʝʥʝʨʛʠʷ ʟʘ ʙʦʨʙʘʪʘ ʩ ʭʘʦʩʘ. ʅʝ ʝ ʩʣʫʯʘʡʥʦ, ʯʝ ʩʣʝʜ 

ʩʤʨ̡ʪʪʘ, ʪ̫ ʣʦʪʦ ʠʟʩʪʠʚʘ. ʈʘʥʦ ʠʣʠ ʢʲʩʥʦ ʦʨʛʘʥʠʟʤʪ̡, ʪʘʟʠ ʪʘʢʘ ʩʚ̡̡ ʨʰʝʥʦ ʫʩʪʨʦʝʥʘ 

ʙʠʦʣʦʛʠʯʥʘ ʤʘʰʠʥʘ, ʩʝ ʫʤʦʨʷʚʘ ʜʘ ʩʝ ʙʦʨʠ ʩ ʙʝʟʧʦʨʷʜʲʢʘ. ʉʤʨ̡ʪʪʘ ʠ ʞʠʚʦʪʲʪ ʩʝ 

ʧʦʜʯʠʥʷʚʘʪ ʥʘ ʟʘʢʦʥʠʪʝ ʥʘ ʪʝʨʤʦʜʠʥʘʤʠʢʘʪʘ. ʅʘʰʠʷʪ ʦʨʛʘʥʠʟ̡ ʤ ʩʝ ʦʧʠʪʚʘ ʜʘ 

ʩʲʭʨʘʥʠ ʨʝʜʘ, ʪʲʡ ʢʘʪʦ ʙʝʟʨʝʜʠʝʪʦ ʚʦʜʠ ʝʜʠʥʩʪʚʝʥʦ ʜʦ ʨʘʟʨʫʭʘ. ɽʜʠʥ ʜʦʙ̡ ʨ ʧʨʠʤʝʨ 

ʝ ʬʘʢʪʪ̡, ʯʝ ʢʦʛʘʪʦ ʩʝ ʭʨʘʥʠʤ ʚ ʭʨʘʥʦʩʤʠʣʘʪʝʣʥʘʪʘ ʥʠ ʩʠʩʪʝʤʘ ʧʦʧʘʜʘ ʩʤʝʩ ʦʪ 

ʙʝʣʪʲʮʠ, ʚ̡ʛʣʝʭʠʜʨʘʪʠ ʠ ʤʘʟʥʠʥʠ. ʆʨʛʘʥʠʟʤʲʪ ʥʠ ʧʝʜʘʥʪʠʯʥʦ ʨʘʟʜʝʣʷ ʚʩʠʯʢʠ 

ʤʦʣʝʢʫʣʠ ʧʦ ʛʨʫʧʠ ʠ ʛʠ ʨʘʟʛʨʘʞʜʘ ʜʦ ʩʲʩʪʘʚʥʠʪʝ ʠʤ ʝʣʝʤʝʥʪʠ, ʢʦʠʪʦ ʠʟʧʦʣʟʚʘ ʟʘ 

ʩʚʦ̫ʪʘ ʩʦʙʩʪʚʝʥʘ ʧʦʜʨʝʜʙʘ. ɺʩʢ̫ʘ ʢʣʝʪʢʘ ʩ ʦʩʦʙʝʥʘ ʧʨʝʮʠʟʥʦʩʪ ʩʣʝʜʠ ʟʘ ʧʨʘʚʠʣʥʦʪʦ 

ʧʨʝʟʘʧʠʩʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ɼʅʂ, ʧʨʦʚʝʨʚ̫ʘ ʩʝ ʥʢ̫ʦʣʢʦ ʧʲʪʠ ʪʦʯʥʦʩʪʪʘ ʥʘ 

ʨʝʧʣʠʢʘʮʠʷʪʘ ʠ ʝʜʚʘ ʩʣʝʜ ʪʦʚʘ ʩʝ ʨʘʟʨʝʰʘʚʘ ʥʘ ʢʣʝʪʢʘʪʘ ʜʘ ʧʨʝʤʠʥʝ ʧʨʝʟ 

ʢʣʝʪʲʯʥʦʪʦ ʜʝʣʝʥʝ. ʊʲʡ ʢʘʪʦ ʛʝʥʝʪʠʯʥʠʷʪ ʢʦʜ ʝ ʫʥʠʢʘʣʝʥ, ʪʦʡ ʝ ʛʘʨʘʥʮʠʷʪʘ ʥʘ 

ʢʣʝʪʢʘʪʘ, ʯʝ ʱʝ ʫʩʧʝʝ ʜʘ ʧʨʦʠʟʚʝʜʝ ʥʝʦʙʭʦʜʠʤʠʪʝ ʙʝʣʪʲʮʠ. ɸʢʦ ʢʣʝʪʢʘʪʘ ʜʦʧʫʩʥʝ 

ʬʘʪʘʣʥʠ ʛʨʝʰʢʠ ʧʨʠ ʧʨʝʟʘʧʠʩʚʘʥʝʪʦ ʥʘ ʛʝʥʝʪʠʯʥʠʷ ʩʠ ʤʘʪʝʨʠʘʣ, ʪ̫ ʚ ʥʘʡ-ʜʦʙʨʠʷ 

ʩʣʫʯʘʡ ɦ ʝ ʟʘʛʠʥʝ, ʘ ʚ ʥʘʡ-ʣʦʰʠʷ ɦ ʝ ʩʝ ʦʙʝʟʩʤʲʨʪʠ, ʜʦʢʘʪʦ ʥʝ ʫʙʠʝ ʮʝʣʠʷ ʦʨʛʘʥʠʟ̡ ʤ. 

ʌʠʟʠʢʘʪʘ ʥʝ ʦʪʨʠʯʘ ʞʠʚʦʪʘ, ʪ̫ ʛʦ ʦʧʠʩʚʘ ʢʘʪʦ ʝʜʥʦ ʦʪ ʠʟʢʣʯʁʝʥʠʷʪʘ. ɸʢʦ 

ʨʘʟʪʨʲʩʢʘʤʝ ʙʫʨʢʘʥ (ʟʘʪʚʦʨʝʥʘ ʩʠʩʪʝʤʘ) ʩ ʨʘʟʥʦʮʚʝʪʥʠ ʪʦʧʯʝʪʘ, ʪʝ ʤʦʛʘʪ ʠ ʜʘ ʩʝ 

ʧʦʜʨʝʜʪ̫, ʥʦ ʪʦʚʘ ʝ ʤʘʣʢʦ ʚʝʨʦ̫ ʪʥʦ. ʄʥʦʛʦ ʧʦ-ʚʝʨʦ̫ ʪʥʦ ʝ ʪʦʧʯʝʪʘʪʘ ʜʘ ʩʘ ʭʘʦʪʠʯʥʦ 

ʨʘʟʤʝʩʝʥʠ. ʂʦʛʘʪʦ ʝ ʚ̡ ʟʥʠʢʚʘʣ ɾʠʚʦʪʪ̡, ʝ ʩʪʘʥʘʣʦ ʠʤʝʥʥʦ ʪʦʚʘ, ʧʦʜʨʝʜʠʣʠ ʩʘ ʩʝ 

ʧʦ ʧʦʜʭʦʜʷʱ ʥʘʯʠʥ ʨʝʜʠʮʘ ʤʦʣʝʢʫʣʠ, ʬʘʢʪʦʨʠ, ʫʩʣʦʚʠʷ ʠ ʩʝ ʝ ʨʦʜʠʣʦ ʧʲʨʚʦʪʦ 

ʩʲʝɦʩʪʚʦ, ʚ̡ ʧʨʝʢʠ ʯʝ ʞʠʚʦʪʲʪ ʝ ʦʪʚʦʨʝʥʘ ʩʠʩʪʝʤʘ. ʊʦʚʘ ʝ ʤʥʦʛʦ ʚʝʨʦ̫ ʪʥʘ ʭʠʧʦʪʝʟʘ 

ʟʘ ʚ̡ ʟʥʠʢʚʘʥʝʪʦ ʥʘ ʥʝʚʝʨʦ̫ ʪʥʠʪʝ ʞʠʚʠ ʩʠʩʪʝʤʠ. ɺ ʥʝʡʥʘ ʧʦʜʢʨʝʧʘ ʝ ʠ ʬʠʟʠʯʥʘʪʘ 

ʩʪʨʫʢʪʫʨʘ ʥʘ ʞʠʚʦʪʥʠʪʝ ʠ ʭʦʨʘʪʘ. 

ʂʣʝʪʲʯʥʘʪʘ ʤʝʤʙʨʘʥʘ ʝ ʧʦʣʫʧʨʦʧʫʩʢʣʠʚʘ ʣʠʧʠʜʥʦ-ʙʝʣʪʲʯʥʘ ʦʙʚʠʚʢʘ, 
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ʌʠʛ. 1 ʇʨʠʤʝʨ ʟʘ ʚʝʨʦ̫ ʪʥʦʪʦ ʩ̡ʩʪʦ̫ ʥʠʝ ʥʘ ʩʠʩʪʝʤʠʪʝ, F5T25 [2]  

 

ʭʘʨʘʢʪʝʨʥʘ ʟʘ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʢʣʝʪʢʠ. ʉʘʤʠ ʧʦ ʩʝʙʝ ʩʠ ʣʠʧʠʜʠʪʝ ʠ ʙʝʣʪʲʮʠʪʝ ʥʝ ʩʘ 

ʞʠʚʠ. ɹʠʦʧʦʣʠʤʝʨʠʪʝ ʤʦʛʘʪ ʜʘ Ăʦʞʠʚʝʷʪñ ʩʘʤʦ ʢʦʛʘʪʦ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʧʦ ʪʦʯʥʦ 

ʦʧʨʝʜʝʣʝʥ ʥʘʯʠʥ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. ʋʚʨʝʞʜʘʥʝʪʦ ʥʘ ʙʠʦʤʝʤʙʨʘʥʠʪʝ ʚʦʜʠ ʜʦ ʪʝʞʢʠ 

ʧʦʩʣʝʜʩʪʚʠʷ ʟʘ ʢʣʝʪʢʠʪʝ. ʄʦʜʝʣʠʪʝ ʥʘ ʠʟʢʫʩʪʚʝʥʠ ʤʝʤʙʨʘʥʠ ʧʦʜʧʦʤʘʛʘʪ ʤʥʦʛʦ 

ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʩʪʨʦʝʞʘ ʠ ʬʫʥʢʮʠʷʪʘ ʥʘ ʞʠʚʠʪʝ ʤʝʤʙʨʘʥʠ. ɺ ʢʣʝʪʲʯʥʠʪʝ ʤʝʤʙʨʘʥʠ 

ʠʤʘ ʡʦʥʥʠ ʢʘʥʘʣʠ ʠ ʙʝʣʪʲʮʠ ʧʨʝʥʦʩʠʪʝʣʠ, ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʟʘ ʠʟʙʠʨʘʪʝʣʥʘʪʘ 

ʧʨʦʧʫʩʢʣʠʚʦʩʪ ʥʘ ʨʝʜʠʮʘ ʡʦʥʠ ʠ ʤʦʣʝʢʫʣʠ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʥʝʨʚʥʠʪʝ ʠ ʤʫʩʢʫʣʥʠʪʝ 

ʢʣʝʪʢʠ ʧʨʦʤʝʥʷʪ ʤʝʤʙʨʘʥʥʠʪʝ ʩʠ ʧʦʪʝʥʮʠʘʣʠ ʧʨʠ ʥʘʜʧʨʘʛʦʚʦ ʜʨʘʟʥʝʥʝ. 

ʀʟʤʝʥʝʥʠʷʪʘ ʥʘ ʤʝʤʙʨʘʥʥʠʷ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʚ̡ ʟʙʫʞʜʘʥʝ ʩʝ ʦʙ̫ ʩʥʷʚʘ ʯʨʝʟ ʡʦʥʥʠʪʝ 

ʧʨʦʚʦʜʠʤʦʩʪʠ    ʯʨʝʟ    ʝʢʚʠʚʘʣʝʥʪʥʘ    ʝʣʝʢʪʨʠʯʝʩʢʘ    ʩʭʝʤʘ    ʥʘ    ʤʝʤʙʨʘʥʘʪʘ. 

 

ʌʠʛ. 2 ɽʢʚʠʚʘʣʝʥʪʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘ 

ʩʭʝʤʘ ʥʘ ʙʠʦʣʦʛʠʯʥʘ ʤʝʤʙʨʘʥʘʪʘ [3] 

  

 

 

ʉm - ʢʦʥʜʝʥʟʘʪʦʨ, ʠʤʠʪʠʨʘʱ 

ʢʘʧʘʮʠʪʝʪʘ ʥʘ ʤʝʤʙʨʘʥʘʪʘ,  Rm - ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʤʝʤʙʨʘʥʘʪʘ, ro ï ʩʲʧʨʦʪʠʚʣʝʥʠʝ 

ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ri ï ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʮʠʪʦʧʣʘʟʤʘʪʘ, Vm ï ʝʣʝʢʪʨʦʭʠʤʠʯʝʥ 
ʝʣʝʤʝʥʪ, ʦʪʯʠʪʘʱ ʝʣʝʢʪʨʦʜʚʠʞʝʱʘʪʘ ʩʠʣʘ ʥʘ ʤʝʤʙʨʘʥʥʠʷ ʧʦʪʝʥʮʠʘʣ. 

 

ʄʝʤʙʨʘʥʥʠʷʪ ʧʦʪʝʥʮʠʘʣ ʥʘ ʢʣʝʪʢʘʪʘ ʠ ʩʢʦʨʦʩʪʪʘ ʥʘ ʧʨʝʜʘʚʘʥʝ ʥʘ 

ʠʤʧʫʣʩʠ ʩʘ ʦʩʥʦʚʝʥ ʬʘʢʪʦʨ ʟʘ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʞʠʚʦʪʘ ʠ ʨʘʟʫʤʘ ï ʧʨʝʜʘʚʘʥʝ ʥʘ 

ʠʤʧʫʣʩʠ ʚ ʎʅʉ. ɺʲʟʥʠʢʚʘʥʝʪʦ ʠ ʧʨʝʜʘʚʘʥʝʪʦ ʥʘ ʘʢʮʠʦʥʥʠʪʝ ʧʦʪʝʥʮʠʘʣʠ ʩʘ ʚ 

ʦʩʥʦʚʘʪʘ ʥʘ ʨʘʟʛʘʜʘʚʘʥʝʪʦ ʥʘ ʩʣʦʞʥʠʪʝ ʢʘʩʢʘʜʠ ʚ ʧʨʝʜʘʚʘʥʝʪʦ ʥʘ ʥʝʨʚʥʠʪʝ 

ʠʤʧʫʣʩʠ. 

ʉʲʨʮʝʪʦ ʝ ʩʠʩʪʝʤʘ ʩ ʜʚʦʡʥʘ ʧʦʤʧʘ, ʢʦ̫ʪʦ ʠʟʪʣʘʩʢʚʘ ʦʧʨʝʜʝʣʝʥ ʦʙʝʤ ʢʨʲʚ 




