
 

 

 

 

 



1 

 

ʕʅʎʀʂʃʆʇɽɼʀʗ ʈʋʉʉʂʆʁ ʄʓʉʃʀ 
ʊʆʄ 6 

 

 

 

 

Ⱥ. ʅ. ʍɸʏɸʊʋʈʆɺ 
 

 

 

 

 

ʕʃʀʄʀʅɸʎʀʗ 

ɿʅɸʏʀʊɽʃʔʅʆʁ ʏɸʉʊʀ ɼʅʂ 

ʇʈʀ ʉʄɽʅɽ ʗɼɽʈʅʓʍ ʌʆʈʄ 

ɺ ɾʀɿʅɽʅʅʆʄ ʎʀʂʃɽ 

ʈɸɿɺʀʊʀʗ ʆʈɻɸʅʀɿʄʆɺ 

 
 

 

 

 

ʄʆʉʂɺɸ 

çʆʙʱʝʩʪʚʝʥʥʘʷ ʧʦʣʴʟʘè 

1995 



2 

 

ʋɼʂ575.17; 577.21; 61:575 

 

ʀʟʜʘʥʠʝ ʚʳʭʦʜʠʪ ʩ 1993 ʛ. 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʚʳʧʫʩʢ ɺ. ɻ. ʈʦʜʠʦʥʦʚ  

(ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ʞʫʨʥʘʣʘ çʈʫʩʩʢʘʷ ʤʳʩʣʴè) 

 

ʕʥʮʠʢʣʦʧʝʜʠʷ ʈʫʩʩʢʦʡ ʄʳʩʣʠ: ʈʫʩʩʢʦʝ ʌʠʟʠʯʝʩʢʦʝ 

ʆʙʱʝʩʪʚʦ. ʀʟʜʘʪʝʣʴʩʪʚʦ çʆʙʱʝʩʪʚʝʥʥʘʷ ʧʦʣʴʟʘè: ð ʄ.: 

ʆʙʱ. ʧʦʣʴʟʘ, 1993 ð ð ISBN 5-85617-100-4. 

 

ʊ. 6: (Ⱥ. ʅ. ʍʘʯʘʪʫʨʦʚ. ʕʣʠʤʠʥʘʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʯʘʩʪʠ ɼʅʂ ʧʨʠ ʩʤʝʥʝ ʷʜʝʨʥʳʭ ʬʦʨʤ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ 

ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʦʚ). ð 1995. ð 140 ʩ. ð ISBN 5-85617-

006-7. 

 

ʐʝʩʪʦʡ ʪʦʤ çʕʥʮʠʢʣʦʧʝʜʠʠ ʈʫʩʩʢʦʡ ʄʳʩʣʠè,ï 

ʤʦʥʦʛʨʘʬʠʷ ɽʚʛʝʥʠʷ ʅʠʢʦʣʘʝʚʠʯʘ ʍʘʯʘʪʫʨʦʚʘ, ʢʘʥʜʠʜʘʪʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ (1968ʛ.), ï ʧʦʩʚʷʱʝʥʘ ʦʧʠʩʘʥʠʶ ʠ 

ʦʙʩʫʞʜʝʥʠʶ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʘʚʪʦʨʦʤ ʷʚʣʝʥʠʷ ʵʣʠʤʠʥʘʮʠʠ 

ʧʦʣʦʚʠʥʳ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ ʠʟ ʷʜʝʨ ʤʦʣʦʜʳʭ ʩʧʝʨʤʘʪʠʜ ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʷʜʨʘ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. 

ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ, ʮʠʪʦʭʠʤʠʯʝʩʢʦʛʦ 

ʠ ʮʠʪʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʥʦʨʤʝ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʝʣʝʥʠʡ ʤʝʡʦʟʘ ʦʙʨʘʟʫʝʪʩʷ ʯʝʪʳʨʝ 

ʛʘʧʣʦʠʜʥʳʭ ʩʧʝʨʤʘʪʠʜʳ, ʠʟ ʷʜʝʨ ʢʦʪʦʨʳʭ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʵʣʠʤʠʥʠʨʫʝʪʩʷ 

ʧʦʣʦʚʠʥʘ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ, ʘ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʣʘʩʩʦʚ 

ʧʪʠʮ, ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ, ʟʝʤʥʦʚʦʜʥʳʭ, ʨʳʙ, ʤʦʣʣʶʩʢʦʚ ʠ 

ʥʘʩʝʢʦʤʳʭ ʠʟ ʩʧʝʨʤʘʪʦʮʠʪʘ I-ʛʦ ʧʦʨʷʜʢʘ ʦʙʨʘʟʫʝʪʩʷ ʚ 

ʥʦʨʤʝ ʥʝ ʯʝʪʳʨʝ, ʘ ʪʦʣʴʢʦ ʜʚʘ ʛʘʧʣʦʠʜʥʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʘ, 

ʧʨʠ ʵʪʦʤ ʧʦʣʦʚʠʥʘ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʷʜʨʝ 

ʩʧʝʨʤʘʪʦʮʠʪʘ I-ʛʦ ʧʦʨʷʜʢʘ ʵʣʠʤʠʥʠʨʫʝʪʩʷ ʥʘ ʪʦʤ ʠʣʠ ʠʥʦʤ 

ʵʪʘʧʝ ʜʝʣʝʥʠʷ ʤʝʡʦʟʘ. 
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ʕʪʦ ʷʚʣʝʥʠʝ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʥʦʩʠʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ ʠ ʚʦʟʥʠʢʣʦ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʢʘʢ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʷ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʨʝʟʠʛʦʪʥʦʡ ʩʝʣʝʢʮʠʠ, ʊʦ 

ʝʩʪʴ ʦʪʙʦʨʘ ʥʘ ʫʨʦʚʥʝ ʛʘʤʝʪ. 

ɸʚʪʦʨ ʧʨʝʜʦʩʪʝʨʝʛʘʝʪ, ʯʪʦ ʷʚʣʝʥʠʝ ʵʣʠʤʠʥʘʮʠʠ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ɼʅʂ ʧʨʠ ʩʤʝʥʝ ʷʜʝʨʥʭr ʬʦʨʤ ʚ 

ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʦʚ, ʢʘʢ ʚʩʷʢʠʡ 

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʡ ʧʨʠʟʥʘʢ, ʠʤʝʝʪ ʢʦʥʝʯʥʳʡ ʟʘʧʘʩ 

ʧʨʦʯʥʦʩʪʠ, ʠ ʧʨʝʥʝʙʨʝʛʘʪʴ ʵʪʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ï ʟʥʘʯʠʪ 

ʧʦʜʚʝʨʛʘʪʴ ʨʠʩʢʫ ʩʘʤʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʯʝʣʦʚʝʢʘ. 

ʄʦʥʦʛʨʘʬʠʷ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʝ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʠ ʪʘʙʣʠʮʳ, ʘ ʪʘʢʞʝ ʦʙʰʠʨʥʫʶ 

ʙʠʙʣʠʦʛʨʘʬʠʶ ʧʦ ʪʝʤʝ. 

ʄʦʥʦʛʨʘʬʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʧʨʦʬʠʣʷ: 

ʙʠʦʣʦʛʦʚ, ʤʝʜʠʢʦʚ, ʙʠʦʬʠʟʠʢʦʚ, ʛʝʥʝʪʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʬʠʣʦʩʦʬʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʥʝʪʠʢʝ, 

ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʩʝʣʝʢʮʠʦʥʝʨʦʚ, ʵʢʦʣʦʛʦʚ. 

 

 

ISBN 5-85617-006-7 

(ʊ. 6) 
É 
ʕʥʮʠʢʣʦʧʝʜʠʷ ʈʫʩʩʢʦʡ 

ʄʳʩʣʠ, 1995 

ISBN 5-85617-100-4 É 

ʀʟʜʘʪʝʣʴʩʪʚʦ ʈʫʩʩʢʦʛʦ 

ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ 

çʆʙʱʝʩʪʚʝʥʥʘʷ ʧʦʣʴʟʘè , 1995 

 É ʍʘʯʘʪʫʨʦʚ Ⱥ. ʅ., 1995 

 

 

 

 

 

 



4 

 

ʆʊ ɸɺʊʆʈɸ 

 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʯʠʪʘʪʝʣʶ ʨʘʙʦʪʘ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʢ 

ʧʝʯʘʪʠ ʚ 1978 ʛʦʜʫ. ʇʦ ʜʘʣʢyʠʤ ʦʪ ʥʘʫʢʠ ʠ ʥʝʟʘʚʠʩʷʱʠʤ ʦʪ 

ʘʚʪʦʨʘ ʧʨʠʯʠʥʘʤ ʦʥʘ ʥʝ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ. ʈʘʙʦʪʘ 

ʧʫʙʣʠʢʫʝʪʩʷ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʚʠʜʝ, ʣʠʰʴ ʩ ʥʝʙʦʣʴʰʦʡ 

ʨʝʜʘʢʮʠʦʥʥʦʡ ʧʨʘʚʢʦʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʧʨʠʥʷʪʳʝ ʚ 1971 ʛʦʜʫ, ʢʘʢ ʯʠʩʪʦ 

ʤʝʪʦʜʠʯʝʩʢʠʝ, ʩ ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʩʧʦʨʥʳʭ 

ʚʦʧʨʦʩʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʮʠʪʦʭʠʤʠʠ ɼʅʂ, ʯʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʨʘʙʦʪʳ ʧʨʠʚʝʣʠ ʢ ʦʪʢʨʳʪʠʶ ʷʚʣʝʥʠʷ 

ʵʣʠʤʠʥʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ɼʅʂ ʧʨʠ ʩʤʝʥʝ 

ʷʜʝʨʥʳʭ ʬʦʨʤ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʨʘʟʚʠʪʠʷ 

ʦʨʛʘʥʠʟʤʦʚ, ï ʷʚʣʝʥʠʷ ʥʝʠʟʚʝʩʪʥʦʛʦ ʜʦ ʩʠʭ ʧʦʨ ʚ 

ʢʣʝʪʦʯʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʝ. 

ʂʦʛʜʘ ʩʘʤ ʬʘʢʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʧʨʠʨʦʜʝ ʷʚʣʝʥʠʷ 

ʧʨʝʟʠʛʦʪʥʦʡ ʩʝʣʝʢʮʠʠ ʩʪʘʣ ʜʣʷ ʤʝʥʷ ʦʯʝʚʠʜʝʥ, ʥʝ ʤʝʥʝʝ 

ʦʯʝʚʠʜʥʳʤ ʩʪʘʣʦ ʠ ʪʦ, ʯʪʦ ʵʪʦ ʷʚʣʝʥʠʝ ʚʦʟʥʠʢʣʦ ʚ 

ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʰʠʪʳ 

ʧʦʧʫʣʷʮʠʡ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʦʨʛʘʥʠʟʤʦʚ ʦʪ ʤʫʪʘʮʠʦʥʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʪʘʣʦ ʦʯʝʚʠʜʥʳʤ ʪʘʢʞʝ, ʯʪʦ 

ʠʩʧʳʪʳʚʘʪʴ ʵʪʦʪ ʟʘʱʠʪʥʳʡ ʤʝʭʘʥʠʟʤ ʥʘ ʧʨʦʯʥʦʩʪʴ, 

ʧʨʦʜʦʣʞʘʷ ʨʘʟʨʫʰʘʪʴ ʫʩʪʦʷʚʰʫʶʩʷ ʟʘ ʤʠʣʣʠʦʥʳ ʣʝʪ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʚ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʦʚʘʣʠ 

ʦʨʛʘʥʠʟʤʳ, ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʣʶʜʠ, ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʦ, ʪʘʢ 

ʢʘʢ ʚ ʩʣʫʯʘʝ ʦʪʢʘʟʦʚ ʚ ʤʝʭʘʥʠʟʤʝ ʧʨʝʟʠʛʦʪʥʦʡ ʩʝʣʝʢʮʠʠ 

(ʢʦʛʜʘ ʚ ʢʣʝʪʢʘʭ ʦʨʛʘʥʠʟʤʦʚ ʧʦʚʨʝʞʜʘʶʪʩʷ, ʤʫʪʠʨʫʶʪ ʦʙʘ 

ʘʣʣʝʣʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʛʝʥʘ; ʠ ʦʪʙʦʨ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩʪʘʥʦʚʠʪʩʷ ʙʝʩʩʤʳʩʣʝʥʥʳʤ) ʤʦʞʝʪ ʥʘʯʘʪʴʩʷ 

ʛʝʥʝʪʠʯʝʩʢʘʷ  ʢʘʪʘʩʪʨʦʬʘ. 

ʂʦʛʜʘ ʙʳʣʘ ʟʘʚʝʨʰʝʥʘ ʧʨʝʜʣʘʛʘʝʤʘʷ ʯʠʪʘʪʝʣʶ ʨʘʙʦʪʘ 

(ʵʪʦ ʙʳʣʦ ʚʩʝʛʦ ʣʠʰʴ 17 ʣʝʪ ʥʘʟʘʜ) ʤʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ, 

ʯʪʦ ʩʚʦʠʤ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʠʤ ʟʜʦʨʦʚʴʝʤ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʦʚʨʝʤʝʥʥʦʝ ʧʦʢʦʣʝʥʠʝ 
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ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʦʙʷʟʘʥʦ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʧʨʝʟʠʛʦʪʥʦʡ 

ʩʝʣʝʢʮʠʠ.  

ʊʦʛʜʘ ʷ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ, ʥʝ ʧʨʝʜʧʦʣʘʛʘʣ, ʯʪʦ 

ʚʧʝʨʝʜʠ ʥʘʩ ʞʜʪy ʘʚʘʨʠʷ ʚ ʏʝʨʥʦʙʳʣʝ, ʪʦʛʜʘ ʤʳ ʥʠʯʝʛʦ ʥʝ 

ʟʥʘʣʠ ʦʙ ʦʟʝʨʝ ʨʘʜʠʦʘʢʪʠʚʥʦʡ ʚʦʜʳ ʥʘ ʖʞʥʦʤ ʋʨʘʣʝ, 

ʪʦʛʜʘ ʝʱ y ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ, ʦʪʨʘʚʣʷʶʱʠʭ ʚʩ y

ʞʠʚʦʝ, ʥʝ ʜʦʩʪʠʛʣʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ, ʪʦʛʜʘ 

ʦʢʦʣʦʟʝʤʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʝʱ y ʥʝ ʙʳʣʦ ʧʨʝʚʨʘʱʝʥʦ ʚ 

ʩʚʘʣʢʫ ʤʝʪʘʣʣʦʣʦʤʘ, ʪʦʛʜʘ ʝʱ yʙʳʣʦ ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ, ʚ 

ʢʦʪʦʨʦʤ ʚʦʜʠʣʘʩʴ ʨʳʙʘ, ʪʦʛʜʘ ʝʱ yʥʘʜ ʭʣʦʧʢʦʩʝʶʱʠʤʠ 

ʨʘʡʦʥʘʤʠ ʉʨʝʜʥʝʡ ɸʟʠʠ ʚ ʩʝʟʦʥ ʩʙʦʨʘ ʭʣʦʧʢʘ ʥʝ ʩʪʦʷʣ 

ʤʝʩʷʮʘʤʠ ʩʪʦʡʢʠʡ ʩʤʦʛ, ʥʘʩʳʱʝʥʥʳʡ ʜʝʬʦʣʠʘʥʪʘʤʠ, 

ʛʨʦʟʷʱʠʡ ʛʝʥʝʪʠʯʝʩʢʠʤ ʚʳʨʦʞʜʝʥʠʝʤ ʮʝʣʳʤ ʥʘʨʦʜʘʤ, 

ʪʦʛʜʘ ʦʪʨʘʚʣʝʥʠʝ ʚʦʜʳ ʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʫʜʦʙʨʝʥʠʷʤʠ, ʛʝʨʙʠʮʠʜʘʤʠ, ʠʥʩʝʢʪʠʮʠʜʘʤʠ ʠ ʩʚʠʥʮʦʤ 

ʪʦʣʴʢʦ ʥʘʯʠʥʘʣʦʩʴ, ʪʦʛʜʘ ʷ ʚʩʝʛʦ ʚ 20-ʪʠ ʢʠʣʦʤʝʪʨʘʭ ʦʪ 

ʄʦʩʢʚʳ ʚ ʨʝʢʝ ɼʝʩʥʝ ʤʦʛ ʟʘʧʨʦʩʪʦ ʥʘʙʨʘʪʴ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ ʙʝʟʟʫʙʦʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʞʠʪʴ ʪʦʣʴʢʦ ʚ ʦʯʝʥʴ ʯʠʩʪʦʡ ʚʦʜʝ. ʄʥʦʛʦʛʦ ʤʳ ʪʦʛʜʘ ʥʝ 

ʟʥʘʣʠ ʠ ʥʝ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʘ ʝʩʣʠ, ʯʪʦ ʟʥʘʣʠ ʠ ʥʘʙʣʶʜʘʣʠ, ʪʦ 

ʚʩy ʢʘʟʘʣʦʩʴ ʝʱ yʣʝʛʢʦ ʠʩʧʨʘʚʠʤʳʤ. 

ʈʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚ ʧʦʩʣʝʜʥʠʝ 9ï10 ʣʝʪ ʩʨʝʜʠ 

ʥʦʚʦʨʦʞʜʥyʥʳʭ ʯʠʩʣʘ ʚʨʦʞʜʥyʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʫʨʦʜʩʪʚ, 

ʚʨʦʞʜʥyʥʳʭ ʣʝʡʢʦʟʦʚ ʠ ʠʤʤʫʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʧʨʝʟʠʛʦʪʥʦʡ ʩʝʣʝʢʮʠʠ ʜʘʪy 

ʩʙʦʠ, ʠ ʤʳ ʦʢʘʟʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ. 

ʉʝʛʦʜʥʷ ʥʘ ʩʤʝʥʫ ʛʦʥʢʝ ʚʦʦʨʫʞʝʥʠʡ, ʥʘ ʢʦʪʦʨʫʶ ʤʳ 

ʨʘʩʪʨʘʥʞʠʨʠʣʠ ʦʢʨʫʞʘʶʱʠʡ ʥʘʩ ʤʠʨ, ʧʨʠʭʦʜʠʪ ʥʝ ʤʝʥʝʝ 

ʦʧʘʩʥʘʷ ʛʣʦʙʘʣʴʥʘʷ ʘʚʘʥʪʶʨʘ, ʢʦʪʦʨʫʶ ʞʫʨʥʘʣʠʩʪʳ ʦʯʝʥʴ 

ʪʦʯʥʦ ʥʘʟʚʘʣʠ çʛʦʥʢʦʡ ʨʘʟʦʨʫʞʝʥʠʷè. ʅʝʧʨʦʜʫʤʘʥʥʳʝ ʠ 

ʧʦʩʧʝʰʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʠ ʫʥʠʯʪʦʞʝʥʠʠ ʚʦʦʨʫʞʝʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʘʪʦʤʥʦʛʦ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʦʢʦʥʯʘʪʝʣʴʥʦʤʫ 

ʨʘʟʨʫʰʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʤ ʥʠʢʪʦ ʥʝ 

ʜʘʚʘʣ ʧʨʘʚʘ ʫʥʠʯʪʦʞʘʪʴ ʪʘʢʠʝ ʵʥʝʨʛʦʤyʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʘʢ 

ʨʘʩʱʝʧʣʷʶʱʠʝʩʷ ʤʘʪʝʨʠʘʣʳ (ʧʣʫʪʦʥʠʡ, ʫʨʘʥ-235 ʠ ʪ. ʧ.) 
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ʠʣʠ ʪʘʢʠʝ ʚʳʩʦʢʦʵʥʝʨʛʦʟʘʪʨʘʪʥʳʝ ʚʝʱʝʩʪʚʘ ʢʘʢ ʪʷʞʣyʘʷ 

ʚʦʜʘ, ʪʠʪʘʥ, ʘʣʶʤʠʥʠʡ ʠ ʪ. ʧ., ʨʘʜʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʪʦʨʳʭ 

ʤʳ ʫʥʠʯʪʦʞʠʣʠ ʦʢʨʫʞʘʶʱʠʡ ʥʘʩ ʙʠʦʛʝʦʮʝʥʦʟ.  

ʈʝʯʴ ʩʝʛʦʜʥʷ ʜʦʣʞʥʘ ʠʜʪʠ ʥʝ ʦʙ ʫʥʠʯʪʦʞʝʥʠʠ ʠʣʠ 

ʟʘʭʦʨʦʥʝʥʠʠ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʦ ʠʭ ʢʦʥʩʝʨʚʘʮʠʠ ʠ 

ʩʦʭʨʘʥʝʥʠʠ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʩ ʨʘʟʚʠʪʠʝʤ 

ʟʥʘʥʠʡ ʩʤʦʛʫʪ ʠʤ ʥʘʡʪʠ ʧʦʣʝʟʥʦʝ ʧʨʠʤʝʥʝʥʠʝ. 

ʉʝʛʦʜʥʷ ʨʝʯʴ ʠʜʪy ʫʞʝ ʥʝ ʦʙ ʦʭʨʘʥʝ ʠʣʠ ʟʘʱʠʪʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʦ ʝ yʚʦʩʩʪʘʥʦʚʣʝʥʠʠ. ɼʝʟʠʥʪʝʛʨʘʮʠʷ 

ʉʉʉʈ ʧʦʩʪʘʚʠʣʘ ʧʦʜ ʩʦʤʥʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʩʝʨʴʟyʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʙʠʦʛʝʦʮʝʥʦʟʘ ʮʝʣʳʭ ʨʝʛʠʦʥʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʦʪ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʳʭ ʫʡʪʠ ʫʞʝ ʥʝʣʴʟʷ, ʥʦ ʚʳʧʦʣʥʠʪʴ 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʚʩʝʤ ʤʠʨʦʤ. 

 

ɽ. ʍʘʯʘʪʫʨʦʚ 

 

ʄʦʩʢʚʘ, ʠʶʣʴ 1992 ʛ. 
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ɺɺɽɼɽʅʀɽ 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʤʦʥʦʛʨʘʬʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ ʮʝʣʦʛʦ 

ʨʷʜʘ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʨʘʟʣʠʯʥʦʝ ʚʨʝʤʷ ʚ 

ʪʝʯʝʥʠʝ ʩʝʤʠ ʣʝʪ (1971ï1977 ʛ.ʛ.).  

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʨʘʙʦʪʘ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʢʘʢ ʯʠʩʪʦ 

ʤʝʪʦʜʠʯʝʩʢʘʷ, ʩ ʮʝʣʴʶ ʚʳʷʩʥʠʪʴ ʧʨʠʯʠʥʫ ʩʥʠʞʝʥʠʷ ʚʜʚʦʝ 

ʩʚʷʟʳʚʘʥʠʷ ʢʨʘʩʠʪʝʣʷ ʷʜʨʘʤʠ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʫ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʞʠʜʘʝʤʳʤ ʜʣʷ 

ʛʘʧʣʦʠʜʥʳʭ ʷʜʝʨ ʧʨʠ ʦʢʨʘʰʠʚʘʥʠʠ ʷʜʝʨ ʧʦ ʤʝʪʦʜʫ 

ʌʝʣʴʛʝʥʘ ʩ ʪʝʤ, ʯʪʦʙʳ ʩ ʧʦʤʦʱʴʶ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠʩʧʨʘʚʠʪʴ ʵʪʦʪ, ʢʘʢ ʚʥʘʯʘʣʝ 

ʢʘʟʘʣʦʩʴ, çʘʨʪʝʬʘʢʪè ʦʢʨʘʰʠʚʘʥʠʷ ʧʦ ʤʝʪʦʜʫ ʌʝʣʴʛʝʥʘ.  

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ 

ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʥyʥʳʭ ʷʚʣʝʥʠʶ ʩʥʠʞʝʥʠʷ 

ʦʢʨʘʰʠʚʘʝʤʦʩʪʠ ʷʜʝʨ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ʧʨʠ ʚʳʷʚʣʝʥʠʠ ɼʅʂ ʚ ʷʜʝʨʥʳʭ 

ʩʪʨʫʢʪʫʨʘʭ ʧʦ ʤʝʪʦʜʫ ʌʝʣʴʛʝʥʘ ʠ ʤʝʪʦʜʫ ʛʘʣʣʦʮʠʘʥʠʥ-

ʭʨʦʤʦʚʳʝ ʢʚʘʩʮʳ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʞʠʜʘʝʤʦʡ ʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʘʙʣʶʜʘʝʤʦʡ ʚ ʛʘʧʣʦʠʜʥʳʭ ʷʜʨʘʭ ʤʦʣʦʜʳʭ 

ʩʧʝʨʤʘʪʠʜ. ʋʧʦʤʷʥʝʤ ʟʜʝʩʴ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ, ʥʘʠʙʦʣʝʝ 

ʭʘʨʘʢʪʝʨʥʳʝ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʨʘʙʦʪʳ, ʧʦʩʚʷʱʥyʥʳʝ 

ʵʪʦʡ ʧʨʦʙʣʝʤʝ. 

ʆʩʣʘʙʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʢʨʘʩʢʠ ʧʦʯʪʠ ʚʜʚʦʝ ʫ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʳʰʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʞʠʜʘʝʤʦʡ 

(ʧʨʘʚʜʘ, ʪʦʣʴʢʦ ʧʨʠ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ ʚʝʣʠʯʠʥʳ ʨʅ 

ʨʝʘʢʪʠʚʘ ʐʠʬʬʘ, ʦʢʦʣʦ 3) ʋʦʣʢʝʨ ʠ ʈʠʯʘʨʜʩ [81] 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʢʘʢ ʭʦʨʦʰʠʡ ʧʨʠʤʝʨ ʚʣʠʷʥʠʷ ʦʢʨʫʞʘʶʱʠʭ 

ɼʅʂ ʙʝʣʢʦʚ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʢʨʘʰʠʚʘʥʠʷ ʢʣʝʪʦʢ 

ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʌʝʣʴʛʝʥʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ 

ɼʅʂ ʚ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʘʭ ʯʝʣʦʚʝʢʘ, ʙʳʢʘ ʠ ʤʦʨʩʢʦʡ 

ʩʚʠʥʢʠ, ʦʢʨʘʰʝʥʥʳʭ ʧʦ ʤʝʪʦʜʫ ʛʘʣʣʦʮʠʘʥʠʥ-ʭʨʦʤʦʚʳʝ 

ʢʚʘʩʮʳ. ɿʘʥʜʨʠʪʪʝʨ, ʂʠʬʝʨ ʠ ʈʠʢ [20] ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, 
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ʯʪʦ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʩʠʪʝʣʷ ʚ ʟʨʝʣʳʭ 

ʩʧʝʨʤʘʪʦʟʦʠʜʘʭ ʧʦʯʪʠ ʚʜʚʦʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʞʠʜʘʝʤʳʤ, 

ç...ʦʙʲʷʩʥʷʝʪʩʷ, ʚʝʨʦʷʪʥʦ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ɼʅʂ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ɼʅʂ ʠ 

ʙʝʣʢʘʤʠ ʚ ʵʪʠʭ ʢʣʝʪʢʘʭ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʦʡ ʠ ʢʦʣʠʯʝʩʪʚʦʤ 

ʙʝʣʢʘè. ʇʨʠ ʵʪʦʤ ʘʚʪʦʨʳ ʦʪʤʝʯʘʣʠ ʭʦʨʦʰʝʝ ʩʦʚʧʘʜʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʦʞʠʜʘʝʤʳʤʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʢʦʣʠʯʝʩʪʚ ɼʅʂ ʚ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʘʭ ʮʳʧʣʥyʢʘ (ʪʘʢʞʝ 

ʧʝʪʫʭʘ), ʣʷʛʫʰʢʠ ʠ ʞʘʙʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʪʥʦʰʝʥʠʝ 1:2 

ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ɼʅʂ ʚ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʘʭ ʠ 

ʜʠʧʣʦʠʜʥʳʭ ʢʣʝʪʢʘʭ (ʵʨʠʪʨʦʮʠʪʘʭ) ʩʦʭʨʘʥʷʝʪʩʷ. 

ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʩʥʠʞʝʥʠʶ 

ʦʢʨʘʰʠʚʘʝʤʦʩʪʠ ʷʜʝʨ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʫ ʙʳʢʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʌʝʣʴʛʝʥʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʷʜʨʘʤʠ 

ʤʦʣʦʜʳʭ ʩʧʝʨʤʘʪʠʜ, ʫʜʝʣʝʥʦ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ɻʣʝʜʭʠʣʣʘ ʠ ʝʛʦ ʩʦʘʚʪʦʨʦʚ [66ï70]. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʩʚʷʱʝʥʳ ʠʟʫʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ ʚ ʷʜʨʘʭ ʟʨʝʣʳʭ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʙʳʢʘ ʚ ʩʚʷʟʠ ʩ ʚʦʧʨʦʩʦʤ ʬʝʨʪʠʣʴʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ. ɺ ʨʘʙʦʪʝ, ʚ ʢʦʪʦʨʦʡ ʧʦʜʚʝʜʝʥʳ ʦʙʱʠʝ ʠʪʦʛʠ 

ʵʪʠʭ ʦʙʰʠʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʚ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʥy 

ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʩʚʷʱʥyʥʦʡ 

ʟʘʪʨʦʥʫʪʦʡ ʧʨʦʙʣʝʤʝ, ɻʣʝʜʭʠʣʣ [69] ʧʨʠʭʦʜʠʪ ʢ 

ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʙʠʦʭʠʤʠʯʝʩʢʦʤ 

ʩʦʟʨʝʚʘʥʠʠ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʜʘ (ɼʅʇ) ʚ ʪʝʯʝʥʠʝ 

ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ ʙʳʢʘ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʨʝʚʨʘʱʝʥʠʝʤ ʛʠʩʪʦʥʘ ʩʧʝʨʤʘʪʠʜ ʚ ʙʦʣʝʝ ʦʩʥʦʚʥʳʝ, 

ʘʨʛʠʥʠʥ ʙʦʛʘʪʳʝ ʙʝʣʢʠ, ʠ ʧʦʚʳʰʝʥʠʝʤ ʩʠʣʳ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʷʜʝʨʥʳʭ ʙʝʣʢʦʚ ʩ ʤʦʣʝʢʫʣʦʡ 

ɼʅʂ, ʠʤʝʝʪ ʤʝʩʪʦ ʩʥʠʞʝʥʠʝ ʦʢʨʘʰʠʚʘʥʠʷ ʧʦ ʤʝʪʦʜʫ 

ʌʝʣʴʛʝʥʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ɼʅʂ ʧʦ ʧʦʛʣʦʱʝʥʠʶ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʝ ʠʣʠ 

ʠʟʤʝʥʝʥʠʶ ʩʫʭʦʡ ʤʘʩʩʳ ʥʝʪ. ʗʜʨʘ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ 

ʧʨʠ ʘʥʘʣʠʟʝ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʝ, ʢʘʢ ʫ ʬʝʨʪʠʣʴʥʳʭ, ʪʘʢ ʠ ʫ 

ʩʪʝʨʠʣʴʥʳʭ ʙʳʢʦʚ ʦʙʳʯʥʦ ʩʦʜʝʨʞʘʪ ʪʦ ʞʝ ʩʘʤʦʝ ʩʨʝʜʥʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ɼʅʂ ʠ ʠʤʝʶʪ ʪʫ ʞʝ ʩʘʤʫʶ ʩʫʤʤʘʨʥʫʶ ʩʫʭʫʶ 
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ʤʘʩʩʫ. ʆʩʦʙʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʠ ʢʘʢ ʵʪʦ 

ʙʫʜʝʪ ʚʠʜʥʦ ʠʟ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʣʦʞʝʥʠʷ, ʟʘʩʣʫʞʠʚʘʝʪ 

ʟʘʤʝʯʘʥʠʝ ɻʣʝʜʭʠʣʣʘ [69], ʯʪʦ ʩʥʠʞʝʥʠʝ ʦʢʨʘʰʠʚʘʝʤʦʩʪʠ 

ʧʦ ʤʝʪʦʜʫ ʌʝʣʴʛʝʥʘ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʪʝʯʝʥʠʝ 

ʩʧʝʨʤʠʦʛʝʥʝʟʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʚʳʨʘʞʝʥʦ ʚ 

ʩʧʝʨʤʘʪʦʟʦʠʜʘʭ ʦʧʨʝʜʝʣyʥʥʳʭ ʙʳʢʦʚ ʩ ʭʦʨʦʰʦ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ, ʥʦ ʥʝʦʙʲʷʩʥʠʤʦʡ ʩʪʝʨʠʣʴʥʦʩʪʴʶ, ʯʝʤ 

ʚ ʩʧʝʨʤʘʪʦʟʦʠʜʘʭ ʥʦʨʤʘʣʴʥʳʭ ʬʝʨʪʠʣʴʥʳʭ ʙʳʢʦʚ. 

ɻʣʝʜʭʠʣʣ ʩʯʠʪʘʝʪ, ʯʪʦ ʚʳʩʦʢʘʷ ʦʢʨʘʰʠʚʘʝʤʦʩʪʴ ʧʦ ʤʝʪʦʜʫ 

ʌʝʣʴʛʝʥʘ ʷʜʝʨ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʪʘʢʠʭ ʩʪʝʨʠʣʴʥʳʭ 

ʙʳʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʢʨʘʰʠʚʘʝʤʦʩʪʴʶ ʷʜʝʨ ʟʨʝʣʳʭ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʙʳʢʦʚ ʩ ʥʦʨʤʘʣʴʥʦʡ ʬʝʨʪʠʣʴʥʦʩʪʴʶ, 

ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʘ ɼʅʇ-ʢʦʤʧʣʝʢʩʦʤ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. 

ɽʩʣʠ ɼʅʂ-ʙʝʣʢʦʚʳʡ ʢʦʤʧʣʝʢʩ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʢʘʢʠʤ-ʣʠʙʦ 

ʦʙʨʘʟʦʤ ʜʝʬʝʢʪʝʥ, ʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʨʦʜʫʮʠʨʫʶʪʩʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʳʝ ʠʥʪʝʥʩʠʚʥʦ ʦʢʨʘʰʠʚʘʶʱʠʝ-

ʩʷ, ʦʜʥʘʢʦ ʙʠʦʭʠʤʠʯʝʩʢʠ ʥʝʟʨʝʣʳʝ, ʩʧʝʨʤʘʪʦʟʦʠʜʳ. 

ɺʟʛʣʷʜʳ, ʨʘʟʚʠʚʘʝʤʳʝ ʚ ʫʧʦʤʷʥʫʪʳʭ ʨʘʙʦʪʘʭ, ʦ 

ʙʦʣʴʰʦʤ ʚʣʠʷʥʠʠ ʙʝʣʢʦʚ, ʦʢʨʫʞʘʶʱʠʭ ɼʅʂ ʚ ʷʜʝʨʥʳʭ 

ʩʪʨʫʢʪʫʨʘʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʦʢʨʘʰʠʚʘʥʠʷ ʧʦ ʤʝʪʦʜʫ ʌʝʣʴʛʝʥʘ ʥʘʰʣʠ ʧʦʜʜʝʨʞʢʫ ʚ ʨʷʜʝ 

ʨʘʙʦʪ, ʧʦʩʚʷʱʥyʥʳʭ ʘʥʘʣʠʟʫ ʢʨʠʚʳʭ ʛʠʜʨʦʣʠʟʘ ʷʜʝʨ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ [11, 19, 32, 42]. ʊʘʢ, ʄʘʨʰʘʢ, 

ɹʨʦʜʩʢʠʡ ʠ ʋʨʳʚʘʝʚʘ [32] ʩʯʠʪʘʶʪ, ʯʪʦ ʩʥʠʞʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ ʚ ʷʜʨʘʭ ʢʣʝʪʦʢ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ 

(ʦʙʥʘʨʫʞʠʚʘʝʤʦʝ ʧʨʠ ʮʠʪʦʬʦʪʦʤʝʪʨʠʠ ʷʜʝʨ, ʦʢʨʘʰʝʥʥʳʭ 

ʧʦ ʤʝʪʦʜʫ ʌʝʣʴʛʝʥʘ) ʚʳʟʚʘʥʦ ʠʥʳʤ ʧʨʦʪʝʢʘʥʠʝʤ ʤʷʛʢʦʛʦ 

ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʚ ʵʪʠʭ ʢʣʝʪʢʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʠʷʤʠ ʚ ʬʠʟʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ɼʅʇ-ʢʦʤʧʣʝʢʩʘ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʝʪʢʘʭ.  

ʇʦ ʤʥʝʥʠʶ ʵʪʠʭ ʘʚʪʦʨʦʚ, ʘʥʘʣʠʟ ʢʨʠʚʳʭ ʛʠʜʨʦʣʠʟʘ 

ʧʦɻʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʱ y ʦʜʠʥ ʤʝʪʦʜʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʜʣʷ ʦʮʝʥʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 
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ɿʘʢʣʶʯʘʷ ʵʪʦʪ ʢʨʘʪʢʠʡ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʱʝʡ ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ 

ʨʘʙʦʪ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʝ ʫʧʦʤʷʥʫʪʳʭ ʟʜʝʩʴ), ʧʦʩʚʷʱʥyʥrʭ 

ʟʘʪʨʦʥʫʪʦʡ ʧʨʦʙʣʝʤʝ, ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʩʦʯʝʪʘʥʠʷ 

ʮʠʪʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʘʨʘʣʣʝʣʴ-

ʥʳʤʠ ʢʘʨʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ. 

ʇʦʩʣʝ ʮʝʣʦʛʦ ʨʷʜʘ ʦʧʳʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʩʣʝʜʦʚʘʣʘʩʴ 

ʮʝʣʴ ʫʩʪʨʘʥʠʪʴ ʩʥʠʞʝʥʠʝ ʚ ʜʚʘ ʨʘʟʘ ʦʢʨʘʰʠʚʘʝʤʦʩʪʠ ʷʜʝʨ 

ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʘ ɼʅʂ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʞʠʜʘʝʤʦʡ, ʠ ʚ ʢʦʪʦʨʳʭ ʥʝ ʫʜʘʣʦʩʴ ʵʪʦʛʦ 

ʜʦʙʠʪʴʩʷ, ï ʫ ʥʘʩ ʚʦʟʥʠʢʣʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʵʪʦ 

ʫʤʝʥʴʰʝʥʠʝ ʩʚʷʟʳʚʘʥʠʷ ʢʨʘʩʠʪʝʣʷ ʚʳʟʚʘʥʦ ʥʝ ʚʣʠʷʥʠʝʤ 

ʦʢʨʫʞʘʶʱʠʭ ɼʅʂ ʙʝʣʢʦʚ ʥʘ ʧʨʦʪʝʢʘʥʠʝ ʤʷʛʢʦʛʦ 

ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʦʢʨʘʰʠʚʘʥʠʝ, ʘ 

ʩʚʷʟʘʥʦ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ɼʅʂ 

ʚ ʛʘʧʣʦʠʜʥʳʭ ʷʜʨʘʭ ʚ ʧʨʦʮʝʩʩʝ ʩʧʝʨʤʠʦʛʝʥʝʟʘ, ʪʦ ʝʩʪʴ ʩ 

ʵʣʠʤʠʥʘʮʠʝʡ ʧʦʣʦʚʠʥʳ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ. 

ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʙʳʣʦ ʚʩʢʦʨʝ ʧʦʜʢʨʝʧʣʝʥʦ 

ʥʘʙʣʶʜʝʥʠʝʤ ʦʪʙʨʦʩʘ ʧʦʣʦʚʠʥʳ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ ʠʟ ʷʜʝʨ 

ʩʧʝʨʤʘʪʦʮʠʪʦʚ I ʧʦʨʷʜʢʘ ʪʨʘʚʷʥʦʡ ʣʷʛʫʰʢʠ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʦʙʨʘʟʦʚʘ-

ʥʠʶ ʪʦʣʴʢʦ 2-ʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʚʤʝʩʪʦ ʦʞʠʜʘʝʤʳʭ 4-ʭ, ʠ 

ʦʪʜʝʣʴʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ (ʧʨʘʚʜʘ, ʦʯʝʥʴ ʨʝʜʢʠʤʠ) 

ʩʣʫʯʘʝʚ ʧʨʷʤʦʛʦ ʦʪʙʨʘʩʳʚʘʥʠʷ ʮʝʣʳʭ ʛʣʳʙʦʢ ɼʅʂ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʨʘʟʦʚʘʥʠʷ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʫ ʤʦʨʩʢʦʡ 

ʩʚʠʥʢʠ. 

ʉʪʘʣʦ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʷʚʣʝʥʠʝʤ 

ʥʝʠʟʚʝʩʪʥʳʤ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʢʣʝʪʦʯʥʦʡ 

ʙʠʦʣʦʛʠʠ, ʥʦ ʟʘʩʣʫʞʠʚʘʶʱʠʤ ʩʘʤʦʛʦ ʧʨʠʩʪʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ. 
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I. ʎʀʊʆʍʀʄʀʏɽʉʂʀɽ 

 ʀ ʎʀʊʆʌʆʊʆʄɽʊʈʀʏɽʉʂʀɽ  

ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʥʘʰʝʛʦ ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʚʜʚʦʝ ʩʚʷʟʳʚʘʥʠʷ ʢʨʘʩʠʪʝʣʷ 

ʷʜʨʘʤʠ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʞʠʜʘʝʤʳʤ ʜʣʷ ʛʘʧʣʦʠʜʥʳʭ ʢʣʝʪʦʢ) ʥʝ 

ʘʨʪʝʬʘʢʪ ʦʢʨʘʰʠʚʘʥʠʷ ɼʅʂ ʧʦ ʤʝʪʦʜʫ ʌʝʣʴʛʝʥʘ, ʘ ʨʝ-

ʟʫʣʴʪʘʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ɼʅʂ ʚ 

ʷʜʨʘʭ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʥʘʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʮʝʣʳʡ ʨʷʜ ʧʨʠʤyʦʚ ʠ ʤʝʪʦʜʦʚ ʮʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʄʘʪʝʨʠʘʣʦʤ ʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʣʫʞʠʣʠ ʩʝʤʝʥʥʠʢʠ 

ʙʳʢʘ, ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ʠ ʧʝʪʫʭʘ, ʘ ʪʘʢʞʝ, ʚ ʦʪʜʝʣʴʥʳʭ 

ʦʧʳʪʘʭ, ʪʨʘʚʷʥʦʡ ʣʷʛʫʰʢʠ ʠ ʩʦʤʘ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʤʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʪʘʢʞʝ ʧʝʯʝʥʴ ʠ ʢʨʦʚʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʞʠʚʦʪʥʳʭ. 

ʇʨʝʧʘʨʘʪʳ ʩʝʤʝʥʥʠʢʦʚ ʛʦʪʦʚʠʣʠ ʤʝʪʦʜʦʤ ʦʪʧʝʯʘʪʢʦʚ 

ʠʣʠ (ʯʘʱʝ) ʥʘʥʝʩʝʥʠʝʤ ʥʘ ʧʨʝʜʤʝʪʥʳʝ ʩʪʝʢʣʘ ʚʟʚʝʩʠ 

ʢʣʝʪʦʢ, ʧʦʣʫʯʘʝʤʦʡ ʦʩʪʦʨʦʞʥʳʤ ʨʘʟʨʳʭʣʝʥʠʝʤ 

ʩʝʤʝʥʥʠʢʦʚ ʧʨʝʧʘʨʦʚʘʣʴʥʳʤʠ ʠʛʣʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ (ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʚʦʨʳ 

ʈʠʥʛʝʨʘ ʜʣʷ ʪʝʧʣʦʢʨʦʚʥʳʭ ʠ ʭʦʣʦʜʥʦʢʨʦʚʥʳʭ [41]). ʆʧʳʪ 

ʨʘʙʦʪʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʤʝʪʦʜ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʧʨʝʧʘʨʘʪʦʚ ʜʘyʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʥʘ ʧʨʝʧʘʨʘʪʘʭ 

ʙʦʣʴʰʝ ʤʝʭʘʥʠʯʝʩʢʠ ʥʝʧʦʚʨʝʞʜʥyʥʳʭ ʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨ 

ʢʣʝʪʦʢ. ʇʨʝʧʘʨʘʪʳ ʧʝʯʝʥʠ ʛʦʪʦʚʠʣʠ ʤʝʪʦʜʦʤ ʦʪʧʝʯʘʪʢʦʚ. 

ʆʪʧʝʯʘʪʢʠ ʩʝʤʝʥʥʠʢʦʚ ʠ ʧʝʯʝʥʠ, ʚʟʚʝʩʴ ʢʣʝʪʦʢ 

ʩʝʤʝʥʥʠʢʦʚ ʠ ʢʨʦʚʠ ʥʘ ʧʨʝʜʤʝʪʥʳʭ ʩʪʢyʣʘʭ, ʥʝ ʜʦʧʫʩʢʘʷ 

ʧʦʜʩʫʰʠʚʘʥʠʷ ʢʣʝʪʦʢ, ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʩʤʝʩʠ ʵʪʘʥʦʣʘ ʠ 

ʙʝʟʚʦʜʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (3:1) ʚ ʪʝʯʝʥʠʝ 2-ʭ ʯʘʩʦʚ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʣʠ ʚ ʪʝʯʝʥʠʝ 12-ʪʠ ʯʘʩʦʚ ʧʨʠ 7ï

9Áʉ, ʦʧʦʣʘʩʢʠʚʘʣʠ ʚ 3-ʭ ʩʤʝʥʘʭ 96% ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ 

ʚʳʩʫʰʠʚʘʣʠ ʥʘ ʚʦʟʜʫʭʝ. ɺ ʨʷʜʝ ʚʘʨʠʘʥʪʦʚ (ʜʣʷ ʣʫʯʰʝʛʦ 

ʩʦʭʨʘʥʝʥʠʷ ʮʠʪʦʧʣʘʟʤʳ ʢʣʝʪʦʢ) ʧʨʠʤʝʥʷʣʠ ʚʥʘʯʘʣʝ 
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ʬʠʢʩʘʮʠʶ ʚ ʩʤʝʩʠ ʵʪʘʥʦʣʘ ʠ ʘʮʝʪʦʥʘ 1:1 ʚ ʪʝʯʝʥʠʝ 30 

ʤʠʥʫʪ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʜʦʬʠʢʩʘʮʠʝʡ ɼʅʇ ʢʣʝʪʦʢ ʚ ʩʤʝʩʠ ʵʪʘʥʦʣʘ ʠ ʫʢʩʫʩʥʦʡ 

ʢʠʩʣʦʪʳ 3:1 ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 2-ʭ 

ʯʘʩʦʚ, ʘ ʪʘʢʞʝ ʬʠʢʩʘʮʠʶ ʢʣʝʪʦʢ ʚ ʧʘʨʘʭ ʆsʆ4 (ʚ ʪʝʯʝʥʠʝ 30 

ʩʝʢ.) ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʦʬʠʢʩʘʮʠʝʡ ʚ ʩʤʝʩʠ ʵʪʘʥʦʣʘ ʠ 

ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (2 ʯʘʩʘ). ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʦʧʳʪʦʚ ʢʣʝʪʢʠ 

ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʩʤʝʩʠ ʵʪʘʥʦʣʘ ʠ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (2 ʯʘʩʘ) 

ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʦʬʠʢʩʘʮʠʝʡ ʚ 0,5%-ʥʦʤ ʨʘʩʪʚʦʨʝ ʉrʆ3 ʚ 

5%-ʥʦʤ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʚ ʪʝʯʝʥʠʝ 4-ʭ 

ʯʘʩʦʚ ʧʨʠ 1ï4Áʉ.  

ɺ ʧʨʦʮʝʩʩʝ ʪʘʢʦʡ ʜʦʬʠʢʩʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʦʙʱʝʥʠʝ 

ɼʅʂ ʠ ʛʠʩʪʦʥʦʚ ʚ ɼʅʇ (ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʚʷʟʳʚʘʥʠʷ ʠʦʥʦʚ 

ʭʨʦʤʘ ʬʦʩʬʘʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ɼʅʂ [51]) ʠ ʯʘʩʪʠʯʥʦʝ 

ʨʘʩʪʚʦʨʝʥʠʝ ʛʠʩʪʦʥʦʚ ʚ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 

[61]. ʇʦʩʣʝ ʜʦʬʠʢʩʘʮʠʠ ʧʨʝʧʘʨʘʪʳ ʧʨʦʤʳʚʘʣʠ ʚ 6-ʪʠ 

ʩʤʝʥʘʭ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ (ʧʦ 5 ʤʠʥ. ʚ ʢʘʞʜʦʡ), 3-ʭ 

ʩʤʝʥʘʭ 2 % -ʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ (ʧʨʠ 4Áʉ) ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʟ 

ʢʣʝʪʦʢ ʥʠʟʰʠʭ ʦʢʠʩʣʦʚ ʭʨʦʤʘ (ʧʦ 10 ʤʠʥ. ʚ ʢʘʞʜʦʡ), ʚ 6-ʪʠ 

ʩʤʝʥʘʭ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ (ʧʦ 5 ʤʠʥ. ʚ ʢʘʞʜʦʡ) ʠ 

ʚʳʩʫʰʠʚʘʣʠ ʥʘ ʚʦʟʜʫʭʝ [51]. 

ʇʨʠʤʝʥʥyʥʳʝ ʬʠʢʩʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʭʦʨʦʰʝʤʫ 

ʩʦʭʨʘʥʝʥʠʶ ʣʦʢʘʣʠʟʘʮʠʠ ɼʅʇ ʚ ʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʧʨʠ 

ʢʠʩʣʦʪʥʦʤ ʛʠʜʨʦʣʠʟʝ, ʘ ʚ ʩʣʫʯʘʝ ʦʢʨʘʰʠʚʘʥʠʷ ɼʅʂ ʧʦ 

ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʘ ʌʝʣʴʛʝʥʘ ʥʝ 

ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʶʤʠʥʝʩʮʝʥʮʠʠ (ʟʘ ʠʩʢ-

ʣʶʯʝʥʠʝʤ ʬʠʢʩʘʮʠʠ ʩ ʧʨʠʤʝʥʠʝʤ ʧʘʨʦʚ Osʆ4) ʠ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʧʨʝʧʘʨʘʪʳ, ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʳʝ 

ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʩʚʝʪʘ, ʚʦʟʙʫʞʜʘʶʱʝʛʦ ʣʶʤʠʥʝʩʮʝʥʮʠʶ 

[51]. 

ʇʨʝʧʘʨʘʪʳ ʦʢʨʘʰʠʚʘʣʠ ʧʦ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʘ ʌʝʣʴʛʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʘʢʪʠʚʘ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʠʟ ʨʠʚʘʥʦʣʘ, ʚ ʥʘʯʘʣʴʥʳʭ ʦʧʳʪʘʭ ʧʦ 

ʧʨʦʧʠʩʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʨʘʥʝʝ [50], ʘ ʟʘʪʝʤ ʧʦ ʧʨʦʧʠʩʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʦʟʜʥʝʝ [58].  
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ʉʫʱʥʦʩʪʴ ʥʦʚʦʛʦ ʤʝʪʦʜʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʝʘʢʪʠʚʘ ʠʟ 

ʨʠʚʘʥʦʣʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʩʘʞʜʝʥʠʠ ʦʩʥʦʚʘʥʠʷ 2-ʵʪʦʢʩʠ-

6,9-ʜʠʘʤʠʥʦʘʢʨʠʜʠʥʘ ʠʟ ʨʠʚʘʥʦʣʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʨʘʩʪʚʦʨʝʥʠʝʤ ʧʦʣʫʯʝʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʚ ʨʘʩʪʚʦʨʝ, 

ʩʦʜʝʨʞʘʱʝʤ ʩʝʨʥʠʩʪʫʶ ʢʠʩʣʦʪʫ. ʕʪʦʪ ʤʝʪʦʜ ʦʪʣʠʯʘʝʪʩʷ 

ʙʳʩʪʨʦʪʦʡ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʢʨʘʩʠʪʝʣʷ ʠ 

ʜʘyʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʭʦʨʦʰʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʝ ʦʪ 

ʦʧʳʪʘ ʢ ʦʧʳʪʫ ʨʝʟʫʣʴʪʘʪʳ ʦʢʨʘʰʠʚʘʥʠʷ ʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨ 

ʥʘ ɼʅʂ. 

ʆʢʨʘʰʠʚʘʥʠʝ ʧʦ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ 

ʤʝʪʦʜʘ ʌʝʣʴʛʝʥʘ ʧʨʦʚʦʜʠʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʇʨʝʜʤʝʪʥʳʝ ʩʪʢyʣʘ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʢʣʝʪʢʘʤʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʝʟʜʥʠʢʦʚ ʠʟ ʦʪʨʝʟʢʦʚ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ 

ʪʨʫʙʢʠ ʠ ʢʘʧʨʦʥʦʚʦʡ ʣʝʩʢʠ ʫʚʷʟʳʚʘʣʠ ʚ ʙʣʦʢ. ɿʘʪʝʤ ʙʣʦʢ 

ʧʨʝʧʘʨʘʪʦʚ ʧʦʛʨʫʞʘʣʠ ʚ ʦʭʣʘʞʜʥyʥʳʡ ʜʦ 2ï4Áʉ 1N 

ʨʘʩʪʚʦʨ ʅʉl ʥʘ 5 ʤʠʥ. ʆʧʳʪ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʘʢʦʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʧʨʦʧʠʪʳʚʘʥʠʝ ʢʣʝʪʦʢ ʥʘ ʧʨʝʧʘʨʘʪʘʭ ʚ 

ʦʭʣʘʞʜʥyʥʦʡ 1N ʅʉl ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʦʡ ʧʨʦʮʝʜʫʨʦʡ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʚʩʝ ʢʣʝʪʢʠ ʠ ʷʜʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʨʘʟʤʝʨʘ ʠ ʧʣʦʪʥʦʩʪʠ ʨʘʚʥʦʤʝʨʥʦ 

ʧʨʦʧʠʪʳʚʘʶʪʩʷ 1N ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ 

ʦʪʱʝʧʣʝʥʠʷ ʧʫʨʠʥʦʚ ʦʪ ɼʅʂ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʧʠʪʳʚʘʥʠʷ 

ʦʪʱʝʧʣʝʥʠʝ ʧʫʨʠʥʦʚ ʦʪ ɼʅʂ ʚ 1N ʅʉl ʧʨʠ 60Áʉ 

ʥʘʯʠʥʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚʦ ʚʩʤy ʦʙʲʤyʝ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʦʛʦ ʦʧʳʪʘ ʠ 

ʧʨʦʪʝʢʘʝʪ ʦʜʠʥʘʢʦʚʦ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʢʣʝʪʦʢ 

ʜʘʥʥʦʛʦ ʞʠʚʦʪʥʦʛʦ, ʥʦ ʠ ʚ ʢʣʝʪʢʘʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʞʠʚʦʪʥʳʭ.  

ʆʙ ʵʪʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʷʜʝʨ ʢʣʝʪʦʢ ʙʳʢʘ, 

ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ, ʧʝʪʫʭʘ, ʪʨʘʚʷʥʦʡ ʣʷʛʫʰʢʠ ʠ ʩʦʤʘ, 

ʦʢʨʘʰʝʥʥʳʭ ʧʦ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʘ 

ʌʝʣʛɹʝʥʘ ʚ ʠʜʝʥʪʠʯʥʳʭ ʫʩʣʦʚʠʷʭ: ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ ʚ ʷʜʨʘʭ ʦʜʠʥʘʢʦʚʦʡ ʧʣʦʠʜʥʦʩʪʠ (ʟʘ 
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ʠʩʢʣʶʯʝʥʠʝʤ ʷʜʝʨ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʣʝʢʦʧʠʪʘ-

ʶʱʠʭ) ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʪʘʙʣ. 1) ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ɼʅʂ ʚ 

ʷʜʨʘʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʧʪʠʮ, ʣʷʛʫʰʝʢ ʠ ʢʦʩʪʠʩʪʳʭ ʨʳʙ, 

ʦʧʨʝʜʝʣʥyʥʦʤʫ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ [16, 45]. 

 

ʊʘʙʣʠʮʘ 1 
 

ʈʝʟʫʣʴʪʘʪʳ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʠ ɼʅʂ ʚ ʷʜʨʘʭ ʢʣʝʪʦʢ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ 

(ʦʢʨʘʰʠʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʢʣʝʪʦʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʪʘʙʣʠʮʝ ʚʠʜʦʚ, ʧʦ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʘ 

ʌʝʣʴʛʝʥʘ ʧʨʦʚʝʜʝʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʝʜʝʥʳ 

ʧʨʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʘ). 
 

ɺʠʜ ʊʠʧ ʢʣʝʪʦʢ 
(ʧʣʦʠʜʥʦʩʪʴ) 

ʏʠ- 

ʩʣʦ 

ʠʟ-

ʤʝ- 

ʨʝ- 
ʥʠʡ 

ʀʥʪʝʥʩʠʚ- 

ʥʦʩʪʴ ʣʶʤʠ-

ʥʝʩʮʝʥʮʠʠ 

ʚ ʫʩʣ. ʝʜ. 

(  Ñŭ ) 

ʂ.

ɺ. 
 

(%) 

ʆʪʥʦʩʠ- 

ʪʝʣʴʥʦʝ 

ʩʦʜʝʨʞʘ- 

ʥʠʝ ɼʅʂ 
(ʜʣʷ ʢʘʞ-
ʜʦʛʦ 
ʚʠʜʘ) 

ʆʪʥʦʩʠ- 

ʪʝʣʴʥʦʝ  

ʩʦʜʝʨʞʘ

-ʥʠʝ 

ɼʅʂ 
(ʤʝʞʜʫ 
ʚʠʜʘʤʠ) 

ɹʳʢ ʇʨʦʩʧʝʨʤʘʪʦ-

ʮʠʪʳ (8n) 
3 1020,0Ñ21,59 2,2 8,0 

2,27(1n) 

ʉʧʝʨʤʘʪʦʮʠʪʳ 

1 ʧʦʨ. (4n) 
50 511,8 Ñ 13,86 2,7 4,0 

ʉʧʝʨʤʘʪʦʮʠʪʳ 

II ʧʦʨ. (2n) 
13 253,0 Ñ 11,4 4,5 1,98 

ʂʨʫʛʣʳʝ ʩʧʝʨ-

ʤʘʪʠʜʳ (1n) 
42 127,8 Ñ 4,25 3,4 1,00 

ʇʨʦʜʦʣʛʦʚʘʪʳʝ 

ʩʧʝʨʤʘʪʠʜʳ 

(1n) 

31 127,1 Ñ 5,74 4,5 0,99 

ʉʪʘʜʠʠ ʵʣʠʤʠ-

ʥʘʮʠʠ (1n ï 1c) 
16 87,0 Ñ 17,4 20

*
 0,68 

ɿʨʝʣʳʝ ʩʧʝʨ-

ʤʘʪʦʟʦʠʜʳ (1ʩ) 
38 64,2 Ñ 3,1 4,7 0,50 
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ɺʠʜ 
ʊʠʧ ʢʣʝʪʦʢ 

(ʧʣʦʠʜʥʦʩʪʴ) 

ʏʠ- 

ʩʣʦ 

ʠʟ-

ʤʝ- 

ʨʝ- 

ʥʠʡ 

ʀʥʪʝʥʩʠʚ- 

ʥʦʩʪʴ ʣʶʤʠ-

ʥʝʩʮʝʥʮʠʠ 

ʚ ʫʩʣ. ʝʜ. 

(  Ñŭ ) 

ʂ.

ɺ 

(%) 

ʆʪʥʦʩʠ- 

ʪʝʣʴʥʦʝ 

ʩʦʜʝʨʞʘ- 

ʥʠʝ ɼʅʂ 

(ʜʣʷ 

ʢʘʞʜʦʛʦ 

ʚʠʜʘ) 

ʆʪʥʦʩʠ- 

ʪʝʣʴʥʦʝ 

ʩʦʜʝʨ-

ʞʘʥʠʝ 

ɼʅʂ 

(ʤʝʞʜʫ 

ʚʠʜʘʤʠ) 

ʄʦʨ

-ʩʢʘʷ 
ʩʚʠʥ
-ʢʘ 

ʇʨʦʩʧʝʨʤʘʪʦ-

ʮʠʪʳ (8n) 
5 1064,0 Ñ 21,9 2,0 8,00 

2,37 (1n) 

ʉʧʝʨʤʘʪʦʮʠʪʳ 

I ʧʦʨ. (4n) 
35 529,4 Ñ 15,3 2,9 3,98 

ʉʧʝʨʤʘʪʦʮʠʪʳ 

II ʧʦʨ. (2n ) 
7 263,7 Ñ 4,96 1,8 1,98 

ʄʦʣʦʜʳʝ ʩʧʝʨ-

ʤʘʪʠʜʳ (1n) 
30 133,1 Ñ 4,37 3,7 1,00 

ɿʨʝʣʳʝ ʩʧʝʨ-

ʤʘʪʦʟʦʠʜʳ (1ʩ) 
25 67,2 Ñ 2,53 3,8 0,50 

ʇʝ-

ʪʫʭ 
ʉʧʝʨʤʘʪʦʮʠʪʳ 

I ʧʦʨ. (4n) 
19 282,6 Ñ 7,5 2,6 4,025 

1,25 

(1n, 1c) 

ʗʜʨʘ ʧʝʯʝʥʠ 

(2n) 
14 142,5 Ñ 3,8 2,7 2,00 

ʉʧʝʨʤʘʪʦʟʦʠ-

ʜʳ (1n, 1c) 
24 70,2 Ñ 2,75 3,9 1,00 

ʃ -̫

ʛʫʰ-

ʢʘ 

ʉʧʝʨʤʘʪʦʮʠʪʳ 

I ʧʦʨ. (4n) 
6 1523,0 Ñ 5,5 0,4 4,02 

6,76 

(1n, 1c) ʉʧʝʨʤʘʪʦʟʦʠ-

ʜʳ (In, Ic) 
31 380,0 Ñ 7,6 2,0 1,00 

ʉʦʤ ʉʧʝʨʤʘʪʦʮʠʪʳ 

I ʧʦʨ. (4n) 
19 225,5 Ñ 3,3 1,1 4,01 

1,00 

(1n, 1c) ʉʧʝʨʤʘʪʦʟʦʠ-

ʜʳ (1n, 1c) 
17 56,2 Ñ 2,1 3,7 1,00 

 

* ) ɺʳʩʦʢʠʡ ʂ.ɺ. ʩʦʜʝʨʞʘʥʠʷ ɼʅʂ ʚ ʷʜʨʘʭ ʢʣʝʪʦʢ ʥʘ ʩʪʘʜʠʠ 

ʩʦʟʨʝʚʘʥʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʫ ʙʳʢʘ ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʵʣʠʤʠʥʘʮʠʠ 

ɼʅʂ ʚ ʨʘʟʣʠʯʥʳʭ ʷʜʨʘʭ ʵʪʦʡ ʚʳʙʦʨʢʠ. 
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ɻʠʜʨʦʣʠʟ ʤʘʪʝʨʠʘʣʘ, ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʠʣʠ 

ʜʦʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚ ʩʤʝʩʠ ʵʪʘʥʦʣʘ ʠ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ 

ʧʨʦʚʦʜʠʣʠ ʚ 1N ʅʉl ʧʨʠ 60Áʉ (ʚ ʪʝʨʤʦʩʪʘʪʠʨʫʝʤʳʭ 

ʫʩʣʦʚʠʷʭ) ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ, ʘ ʤʘʪʝʨʠʘʣʘ ʩ ʜʦʬʠʢʩʘʮʠʝʡ 

ʚ ʨʘʩʪʚʦʨʝ ʭʨʦʤʦʚʦʛʦ ʘʥʛʠʜʨʠʜʘ ʚ ʪʝʯʝʥʠʝ 13-ʪʠ ʤʠʥʫʪ.  

ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʣʠʟʘ ʧʨʝʧʘʨʘʪʳ 

ʦʧʦʣʘʩʢʠʚʘʣʠ ʚ ʩʝʨʥʠʩʪʦʡ ʚʦʜʝ (ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʠ 

ʫʜʘʣʝʥʠʷ ʠʟʙʳʪʢʘ ʅʉl) ʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʨʘʩʪʚʦʨ 2-ʵʪʦʢʩʠ-

6,9-ʜʠʘʤʠʥʦʜʠʘʢʨʠʜʠʥʘ ʚ ʩʝʨʥʠʩʪʦʡ ʚʦʜʝ.  

ʆʢʨʘʰʠʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʯʘʩʘ ʧʨʠ 7ï9Áʉ ʧʨʠ 

ʧʦʤʝʰʠʚʘʥʠʠ ʨʘʩʪʚʦʨʘ ʢʨʘʩʠʪʝʣʷ ʯʝʨʝʟ ʢʘʞʜʳʝ 10 ʤʠʥʫʪ. 

ɿʘʪʝʤ ʧʨʝʧʘʨʘʪʳ ʧʨʦʤʳʚʘʣʠ ʚ 4-ʭ ʩʤʝʥʘʭ ʩʝʨʥʠʩʪʦʡ ʚʦʜʳ 

ʧʨʠ 7ï9Áʉ (ʧʦ 3 ʤʠʥ. ʚ ʢʘʞʜʦʡ), ʚ ʜʚʫʭ ʩʤʝʥʘʭ 96Á ʵʪʘʥʦʣʘ 

(ʧʦ 1ï2 ʤʠʥ. ʚ ʢʘʞʜʦʡ), ʚʳʩʫʰʠʚʘʣʠ ʥʘ ʚʦʟʜʫʭʝ ʠ 

ʟʘʢʣʶʯʘʣʠ ʧʦʜ ʧʦʢʨʦʚʥʳʝ ʩʪyʢʣʘ (ʪʦʣʱʠʥʦʡ 0,15 ʤʤ) ʚ 

ʥʝʬʣʫʦʨʝʩʮʠʨʫʶʱʝʝ ʚʘʟʝʣʠʥʦʚʦʝ ʤʘʩʣʦ ʠʣʠ ʜʠʤʝʪʠʣ-

ʬʪʘʣʘʪ.  

ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʤʦʝ ʧʦʩʣʝ 

ʧʨʦʤʳʚʦʢ ʚ ʩʝʨʥʠʩʪʦʡ ʚʦʜʝ ʦʧʦʣʘʩʢʠʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʚ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʲʝʢʪʦʚ (ʢʨʦʤʝ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ) ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ 

ʚʳʩʫʰʠʚʘʥʠʠ ʣʦʧʘʝʪʩʷ. ʕʪʦʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ ʚʩʣʝʜ 

ʟʘ ʧʨʦʤʳʚʢʘʤʠ ʚ ʩʝʨʥʠʩʪʦʡ ʚʦʜʝ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʢʘ ʯʝʨʝʟ 

ʩʧʠʨʪʳ. 

ʏʪʦʙʳ ʫʩʣʦʚʠʷ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ ʧʨʝʧʘʨʘʪʦʚ ʜʘʥʥʦʛʦ 

ʦʧʳʪʘ ʙʳʣʠ ʩʪʨʦʛʦ ʦʜʠʥʘʢʦʚʳʤʠ, ʨʘʩʪʚʦʨʳ ʨʝʘʢʪʠʚʦʚ 

ʙʨʘʣʠ ʚ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʦʙʲʤyʘʭ (ʥʝ ʤʝʥʝʝ 20 ʤʣ ʥʘ 

ʦʜʥʦ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ). 

ʗʜʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʦʢʨʘʰʝʥʥʳʝ ʧʦ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʘ ʌʝʣʴʛʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʘʢʪʠʚʘ ʠʟ 

2-ʵʪʦʢʩʠ-6,9-ʜʠʘʤʠʥʦʘʢʨʠʜʠʥʘ, ʦʙʣʘʜʘʶʪ ʷʨʢʦʡ ʞʣyʪʦ-

ʟʝʣyʥʦʡ ʣʶʤʠʥʝʩʮʝʥʮʠʝʡ, ʩʧʝʢʪʨʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʦʪʦʨʦʡ ʦʩʪʘʪyʩʷ ʧʦʩʪʦʷʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 
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ɼʅʂ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ 

ʤʝʪʘʭʨʦʤʘʟʠʠ ʫ 2-ʵʪʦʢʩʠ-6,9-ʜʠʘʤʠʥʦʘʢʨʠʜʠʥʘ. 

ʆʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʪʦʛʦ ʦʩʥʦʚʥʦʛʦ ʢʨʘʩʠʪʝʣʷ ʪʘʢʞʝ 

ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʶʪʩʷ ʤʘʣʦʡ ʚʝʣʠʯʠʥʦʡ ʨʝʘʙʩʦʨʙʮʠʠ 

ʣʶʤʠʥʝʩʮʝʥʮʠʠ ï ʢʨʠʚʳʝ ʩʧʝʢʪʨʦʚ ʧʦʛʣʦʱʝʥʠʷ ʠ 

ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʧʝʨʝʢʨʳʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

[52]. 

ʀʟʤʝʨʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʷʜʝʨʥʳʭ 

ʩʪʨʫʢʪʫʨ ʧʨʦʚʦʜʠʣʠ ʩ ʫʯʪyʦʤ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʘʤʠ ʨʘʥʝʝ 

ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʫ ʠ 

ʠʟʤʝʨʷʝʤʳʤ ʷʜʝʨʥʳʤ ʩʪʨʫʢʪʫʨʘʤ [56]. ʇʨʠ ʮʠʪʦʬʣʫʦʨʠ-

ʤʝʪʨʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʲʝʢʪʠʚ ʘʧʦʭʨʦʤʘʪ 100Ĭ ʘʧ. 1,32 

(ʬʠʨʤʳ Carl Zeiss). 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚʦ ʤʥʦʛʠʭ ʧʦʚʪʦʨʥʳʭ ʦʧʳʪʘʭ ʧʦ 

ʠʟʤʝʨʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʷʜʝʨʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʦʢʨʘʰʝʥʥʳʭ ʥʘ ɼʅʂ ʧʦ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʘ ʌʝʣʴʛʝʥʘ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʧʦ-

ʤʷʥʫʪʳʭ ʚʳʰʝ ʩʧʦʩʦʙʦʚ ʬʠʢʩʘʮʠʠ, ʢʣʝʪʦʢ ʩʝʤʝʥʥʠʢʦʚ 

ʙʳʢʘ, ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ʠ ʧʝʪʫʭʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, 

ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ 

[20, 68, 69]. ɺʦ ʚʩʝʭ ʵʪʠʭ ʦʧʳʪʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ ʚ ʷʜʨʘʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʙʳʢʘ ʠ ʤʦʨʩʢʦʡ 

ʩʚʠʥʢʠ ʦʢʘʟʳʚʘʣʦʩʴ ʚʜʚʦʝ ʤʝʥʴʰʠʤ, ʯʝʤ ʪʦ, ʢʦʪʦʨʦʝ 

ʜʦʣʞʥʦ ʙʳʣʦ ʙʳʪʴ ʚ ʛʘʧʣʦʠʜʥʳʭ ʷʜʨʘʭ, ʘ ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ 

ʚ ʷʜʨʘʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʧʝʪʫʭʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʦʞʠʜʘʝʤʦʤʫ ʜʣʷ ʛʘʧʣʦʠʜʥʳʭ ʢʣʝʪʦʢ (ʪʘʙʣ. 1). ʕʪʠ 

ʦʪʥʦʰʝʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ɼʅʂ ʩʦʭʨʘʥʷʣʠʩʴ ʠ ʧʨʠ ʩʘʤʦʤ 

ʰʠʨʦʢʦʤ ʚʘʨʴʠʨʦʚʘʥʠʠ ʨʝʞʠʤʘ ʧʨʦʚʝʜʝʥʠʷ ʤʷʛʢʦʛʦ 

ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ: ʚ 1N ʅʉl ʧʨʠ 60Áʉ ʦʪ 7-ʤʠ
*
 ʜʦ 15-

ʪʠ ʤʠʥʫʪ ʜʣʷ ʤʘʪʝʨʠʘʣʘ, ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚ ʩʤʝʩʠ ʵʪʘʥʦʣʘ 

ʠ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ, ʠ ʦʪ 10-ʪʠ ʜʦ 25-ʪʠ ʤʠʥʫʪ ʜʣʷ 

ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʦʬʠʢʩʘʮʠʝʡ ʚ ʨʘʩʪʚʦʨʝ ʉrʆ3, ʘ 

ʪʘʢʞʝ 24-ʭ ʯʘʩʦʚʦʡ ʛʠʜʨʦʣʠʟ ʤʘʪʝʨʠʘʣʘ, ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ 

ʧʦ ʚʪʦʨʦʤʫ ʩʧʦʩʦʙʫ, ʚ 5%-ʥʦʡ ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʝ ʧʨʠ 1ï2Áʉ. 
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*) ɺʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʚ 1N HCl 

ʧʨʠ 60Áʉ. ʤʝʥʴʰʝ 7-ʤʠ ʤʠʥʫʪ ʤʳ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ, ʪʘʢ ʢʘʢ 

ʨʘʥʝʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʨʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ 

ʢʠʩʣʦʪʥʦʤ ʛʠʜʨʦʣʠʟʝ ʈʅʂ ʫʜʘʣʷʝʪʩʷ ʠʟ ʢʣʝʪʦʢ ʠ ʷʜʝʨ 

ʥʝʧʦʣʥʦʩʪʴʶ, ʥʦ ʧʨʠʦʙʨʝʪʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʦʢʨʘʰʠʚʘʪʴʩʷ ʚ 

ʨʝʘʢʪʠʚʝ ʐʠʬʬʘ ʠʟ ʨʠʚʘʥʦʣʘ [53]. 

ʕʪʠ ʥʘʙʣʶʜʝʥʠʷ ʜʘʚʘʣʠ ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʫʤʝʥʴʰʝʥʠʝ ʦʢʨʘʰʠʚʘʝʤʦʩʪʠ ʷʜʝʨ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ 

ʙʳʢʘ ʠ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ʥʝ ʷʚʣʷʝʪʩʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʘʨʪʝʬʘʢʪʦʤ, ʚʳʟʚʘʥʥʳʤ ʚʣʠʷʥʠʝʤ ʪʝʭ ʠʣʠ ʠʥʳʭ ʷʜʝʨʥʳʭ 

ʙʝʣʢʦʚ ʥʘ ʧʨʦʮʝʩʩ ʦʪʱʝʧʣʝʥʠʷ ʧʫʨʠʥʦʚ ʦʪ ɼʅʂ ʧʨʠ 

ʢʠʩʣʦʪʥʦʤ ʛʠʜʨʦʣʠʟʝ, ʪʘʢ ʢʘʢ ʪʘʢʦʝ ʚʣʠʷʥʠʝ ʜʦʣʞʥʦ ʙʳʣʦ 

ʙʳ ʧʨʦʷʚʠʪʴ ʩʝʙʷ ʨʘʟʣʠʯʥʦ ʧʨʠ ʩʪʦʣʴ ʨʘʟʣʠʯʘʶʱʠʭʩʷ 

ʨʝʞʠʤʘʭ ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʣʠʟʘ (ʩʤ. ʪʘʢʞʝ ʥʠʞʝ ʦʧʳʪʳ ʧʦ 

ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʶ ʙʝʣʢʦʚ). 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʦʧʠʩʘʥʠʶ ʥʘʰʠʭ ʜʘʣʴʥʝʡʰʠʭ 

ʦʧʳʪʦʚ ʧʦ ʚʳʷʚʣʝʥʠʶ ɼʅʂ ʚ ʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨʘʭ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʮʠʪʦʬʦʪʦʤʝʪʨʠʠ 

ʷʜʝʨʥʳʭ ʬʦʨʤ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ ʙʳʢʘ 

ʧʨʠ ʦʢʨʘʰʠʚʘʥʠʠ ʥʘ ʦʩʥʦʚʥʳʝ ʙʝʣʢʠ. 

ʇʦ ʜʘʥʥʳʤ ɻʣʝʜʭʠʣʣʘ ʩ ʩʦʘʚʪʦʨʘʤʠ [67, 69, 70] 

ʦʢʨʘʰʠʚʘʝʤʦʩʪʴ ̫ʜʝʨ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʙʳʢʘ ʥʘ 

ʦʩʥʦʚʥʳʝ ʙʝʣʢʠ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʘʢʮʠʠ ʉʘʢʘʛʫʰʠ ʠ ʙʦʣʝʝ ʯʝʤ ʚ 13 ʨʘʟ 

ʚʳʰʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʱʝʣʦʯʥʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ 

ʙʨʦʤʬʝʥʦʣʦʚʳʤ ʩʠʥʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʢʨʘʰʠʚʘʝʤʦʩʪʴʶ 

ʷʜʝʨ ʢʨʫʛʣʳʭ ʩʧʝʨʤʘʪʠʜ. 

ʅʘʰʠ ʦʧʳʪʳ ʧʦ ʱʝʣʦʯʥʦʤʫ ʦʢʨʘʰʠʚʘʥʠʶ ʷʜʝʨʥʳʭ 

ʩʪʨʫʢʪʫʨ ʢʣʝʪʦʢ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ 

ʙʳʢʘ ʠ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ 

ʢʠʩʣʦʪʥʦʛʦ ʢʨʘʩʠʪʝʣʷ ʧʨʠʤʫʣʠʥʘ ʧʦ ʤʝʪʦʜʠʢʝ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʘʥʝʝ [46], ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʮʠʪʦʬʣʫʦʨʠ-

ʤʝʪʨʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʦʢʨʘʰʝʥʥʳʭ ʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨ 

ʧʨʠʚʝʣʠ ʢ ʩʦʚʝʨʰʝʥʥʦ ʠʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ.  
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ʆʧʳʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ, ʝʩʣʠ ʧʨʠ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠ-

ʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʩʪʨʦʛʦ ʦʪʙʠʨʘʪʴ ʪʦʣʴʢʦ ʪʝ ʷʜʝʨʥʳʝ ʬʦʨʤʳ, 

ʫ ʢʦʪʦʨʳʭ ʭʦʨʦʰʦ ʩʦʭʨʘʥʝʥʳ ʷʜʝʨʥʳʝ ʤʝʤʙʨʘʥʳ ʠ 

ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʤʦʨʬʦʣʦʛʠʷ ʷʜʨʘ, ʪʦ 

ʥʠʢʘʢʠʭ ʨʘʟʣʠʯʠʡ ʚ ʦʢʨʘʰʠʚʘʝʤʦʩʪʠ ʥʘ ʦʩʥʦʚʥʳʝ ʙʝʣʢʠ 

ʷʜʝʨ ʢʣʝʪʦʢ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ ʙʳʢʘ ʠ 

ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ʦʙʥʘʨʫʞʠʪʴ ʥʝ ʫʜʘʪyʩʷ. ʗʜʨʘ ʤʦʣʦʜʳʭ 

(ʢʨʫʛʣʳʭ) ʩʧʝʨʤʘʪʠʜ, ʧʨʦʜʦʣʛʦʚʘʪʳʭ ʩʧʝʨʤʘʪʠʜ ʠ ʟʨʝʣʳʭ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʫ ʙʳʢʘ (ʩʤ. ʬʦʪʦ 2ï5, ʩʪʨ. 32) ʠ ʷʜʨʘ 

ʤʦʣʦʜʳʭ ʩʧʝʨʤʘʪʠʜ ʠ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʫ ʤʦʨʩʢʦʡ 

ʩʚʠʥʢʠ ʦʙʥʘʨʫʞʠʚʘʶʪ ʦʜʠʥʘʢʦʚʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʣʶʤʠʥʝʩʮʝʥʮʠʠ (ʪʘʙʣ. 2). 

ʅʝʩʢʦʣʴʢʦ ʟʘʙʝʛʘʷ ʚʧʝʨʜy, ʟʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʦ, 

ʯʪʦ ʚ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʨʘʙʦʪʘʭ [67, 69, 70] ʘʚʪʦʨʳ 

ʦʰʠʙʦʯʥʦ ʧʨʠʥʠʤʘʣʠ ʛʘʧʣʦʠʜʥʳʝ ʷʜʨʘ ʦʩʦʙʦʡ ʧʦʧʫʣʷʮʠʠ 

ʢʣʝʪʦʢ, ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʱʝʡ ʚ ʩʝʤʝʥʥʠʢʘʭ ʞʠʚʦʪʥʳʭ, 

ʟʘ ʷʜʨʘ ʤʦʣʦʜʳʭ ʩʧʝʨʤʘʪʠʜ, ʦ ʯʤy ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʧʨʠʚʦʜʠʤʳʝ ʘʚʪʦʨʘʤʠ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ 

ʵʪʦʪ ʚʦʧʨʦʩ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ ʥʘʰʝʡ 

ʤʦʥʦʛʨʘʬʠʠ, ʧʦʩʚʷʱʥyʥʦʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ ʮʠʪʦ-

ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ (ʩʤ. ʩʪʨ. 34). 

ʈʘʟʣʠʯʠʷ ʚ ʦʢʨʘʰʠʚʘʝʤʦʩʪʠ ʷʜʝʨ ʥʘ ʦʩʥʦʚʥʳʝ ʙʝʣʢʠ ʚ 

ʢʣʝʪʢʘʭ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ ʙʳʢʘ, 

ʧʦʣʫʯʝʥʥʳʝ ɻʣʝʜʭʠʣʣʦʤ ʩ ʩʦʘʚʪʦʨʘʤʠ [67], ʧʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʤʦʛʣʠ ʙʳʪʴ ʚʳʟʚʘʥʳ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ.  

ɽʩʣʠ ʚʳʷʚʣʝʥʠʝ ɼʅʂ ʧʦ ʤʝʪʦʜʫ ʌʝʣʴʛʝʥʘ ʪʨʝʙʫʝʪ 

ʪʦʣʴʢʦ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʝʜ ʦʢʨʘʰʠʚʘʥʠʝʤ ʤʷʛʢʦʛʦ 

ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʪ ɼʅʂ 

ʦʪʱʝʧʣʷʶʪʩʷ ʧʫʨʠʥʦʚʳʝ ʦʩʥʦʚʘʥʠʷ, ʥʦ ʥʫʢʣʝʦʛʠʩʪʦʥ ʚ 

ʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ ʚ ʮʝʣʦʤ 

ʩʦʭʨʘʥʷʝʪʩʷ, ʪʦ ʱʝʣʦʯʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʙʝʣʢʦʚ 

ʪʨʝʙʫʝʪ ʧʦʣʥʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʜʘʣʝʥʠʷ ʦʜʥʦʛʦ ʠʟ 

ʢʦʤʧʦʥʝʥʪʦʚ ɼʅʇ, ʘ ʠʤʝʥʥʦ ɼʅʂ, ʩ ʧʦʤʦʱʴʶ ʙʦʣʝʝ 

ʞyʩʪʢʦʛʦ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ. 
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ʊʘʙʣʠʮʘ 2 
 

ʈʝʟʫʣʴʪʘʪʳ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʠ ʷʜʝʨ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʩʪʘʜʠʷʭ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ ʙʳʢʘ ʠ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ, 

ʦʢʨʘʰʝʥʥʳʭ ʧʨʠʤʫʣʠʥʦʤ ʥʘ ʦʩʥʦʚʥʳʝ ʙʝʣʢʠ (pH = 8,2 Ñ 1) 

 

ɺʠʜ ʊʠʧ ʢʣʝʪʦʢ 

ʏʠ-

ʩʣʦ 

ʠʟ-

ʤʝ-

ʨʝ-

ʥʠʡ 

ʀʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʣʶ-

ʤʠʥʝʩʮʝʥ-

ʮʠʠ ʚ ʫʩʣ. 

ʝʜ. (  Ñŭ ) 

ʂ. 

ɺ. 

(%) 

ʆʪʥʦʩʠ-

ʪʝʣʴʥʦʝ 

ʩʦʜʝʨʞʘ-

ʥʠʝ 

ʧʨʠʤʫʣʠʥ

ʘ (ʜʣʷ 

ʢʘʞ-ʜʦʛʦ 

ʚʠʜʘ) 

ɹʳʢ ʉʧʝʨʤʘʪʦʮʠʪʳ 

I ʧʦʨ. (4n) 7 314,74 Ñ4,7 1,1 4,07 

ʂʨʫʛʣʳʝ ʩʧʝʨ-

ʤʘʪʠʜʳ (In) 
15 77,5 Ñ 4,7 6,1 1,00 

ʇʨʦʜʦʣʛʦʚʘʪʳʝ 

ʩʧʝʨʤʘʪʠʜʳ(In) 
15 77,5 Ñ 3,7 5,0 1,00 

ɿʨʝʣʳʝ ʩʧʝʨʤʘ-

ʪʦʟʦʠʜʪʳ(In,Ic) 
15 77,3 Ñ 4,1 5,4 1,00 

ʄʦʨ-

ʩʢʘʷ 

ʩʚʠʥ-

ʢʘ 

ʄʦʣʦʜʳʝ ʩʧʝʨ-

ʤʘʪʦʟʦʠʜʳ (In) 15 95,0 Ñ 5,3 5,4 1,00 

ɿʨʝʣʳʝ ʩʧʝʨʤʘ-

ʪʦʟʦʠʜʳ (In, Ic) 15 95,8 Ñ 4,9 5,1 1,01 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ̫ʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʦʩʪʘʶʪʩʷ ʪʦʣʴʢʦ 

ʙʝʣʢʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ɼʅʇ, ʥʝ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ 

ʩʘʭʘʨʦʬʦʩʬʘʪʥʳʤ ʩʢʝʣʝʪʦʤ ʤʦʣʝʢʫʣ ɼʅʂ.  

ʗʩʥʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ 

ʦʙʦʣʦʯʝʢ ʷʜʝʨ ʠ ʚʥʫʪʨʠʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʘʚʪʦʣʠʟʘ ʧʝʨʝʜ 

ʬʠʢʩʘʮʠʝʡ ʢʣʝʪʦʢ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʧʦʪʝʨʷʤ ʦʩʥʦʚʥʳʭ ʙʝʣʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʫʜʘʣʝʥʠʷ ʠʟ ʥʠʭ ɼʅʂ 

ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʱʝʣʦʯʥʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ 
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(ʧʨʠ ʚʝʣʠʯʠʥʝ ʨʅ = 8,2), ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ, 

ʝʩʣʠ ʧʨʠ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʠ ɼʅʂ ʥʘ ʧʨʝʧʘʨʘʪʘʭ ʢ 

ʠʥʪʘʢʪʥʳʤ ʷʜʝʨʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʦ 

ʧʨʠʤʝʨʥʦ 10% ʜʝʣʷʱʠʭʩʷ ʠʣʠ ʠʥʪʝʨʬʘʟʥʳʭ ʷʜʝʨ, ʪʦ ʧʨʠ 

ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʦʩʥʦʚʥʳʭ ʙʝʣʢʦʚ, 

ʦʢʨʘʰʝʥʥʳʭ ʧʨʠʤʫʣʠʥʦʤ (ʨʅ = 8,2 Ñ 0,1) ʢʦʣʠʯʝʩʪʚʦ ʷʜʝʨ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʠʥʪʘʢʪʥʳʤ ʥʘ ʪʝʭ ʞʝ ʧʨʝʧʘʨʘʪʘʭ, 

ʩʪʘʥʦʚʠʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʤʘʣʳʤ (ʦʢʦʣʦ 1%).  

ʗʜʨʘ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʛʘʧʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪʩʷ ʠ ʚ ʩʝʤʝʥʥʠʢʘʭ ʙʳʢʘ, ʦʰʠʙʦʯʥʦ ʧʨʠʥʠʤʘʝʤʳʝ 

ʘʚʪʦʨʘʤʠ [67] ʟʘ ʷʜʨʘ ʢʨʫʛʣʳʭ ʩʧʝʨʤʘʪʠʜ, ʦʩʦʙʝʥʥʦ ʣʝʛʢʦ 

ʧʦʚʨʝʞʜʘʶʪʩʷ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʧʨʝʧʘʨʘʪʦʚ. ɺ 

ʧʦʚʨʝʞʜʥyʥʳʭ ʷʜʨʘʭ ʪʘʢʠʭ ʢʣʝʪʦʢ ʧʨʠ ʱʝʣʦʯʥʦʤ ʦʢʨʘ-

ʰʠʚʘʥʠʠ ʧʨʠʤʫʣʠʥʦʤ ʦʢʨʘʰʠʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʥʳʝ ʙʝʣʢʠ 

ʪʦʣʴʢʦ ʢʨʫʧʥʳʝ ʢʘʧʣʝʚʠʜʥʳʝ ʭʨʦʤʦʮʝʥʪʨʳ ʷʜʝʨ (ʬʦʪʦ 6, 

ʩʪʨ. 32), ʢʦʪʦʨʳʝ ʧʨʠ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʠ ʜʘʶʪ ʩʠʛʥʘʣ, 

ʧʨʠʤʝʨʥʦ ʚ 10ï15 ʨʘʟ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʛʥʘʣʦʤ ʦʪ 

ʠʥʪʘʢʪʥʳʭ ʷʜʝʨ ʢʨʫʛʣʳʭ ʩʧʝʨʤʘʪʠʜ ʙʳʢʘ (ʬʦʪʦ 2, ʩʪʨ. 32).  

ʆ ʪʦʤ, ʯʪʦ ʫʧʦʤʷʥʫʪʳʝ ʘʚʪʦʨʳ ʠʟʤʝʨʷʣʠ ʧʦʛʣʦʱʝʥʠʝ 

ʠʤʝʥʥʦ ʪʘʢʠʭ ʧʦʚʨʝʞʜʥyʥʳʭ ʷʜʝʨʥʳʭ ʬʦʨʤ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʠʟʢʘʷ ʚʝʣʠʯʠʥʘ ʧʦʛʣʦʱʝʥʠʷ ʠ ʦʯʝʥʴ 

ʙʦʣʴʰʦʡ ʨʘʟʙʨʦʩ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ ʧʦʛʣʦʱʝʥʠʷ ʷʜʝʨ 

ʚʥʫʪʨʠ ʦʪʜʝʣʴʥʳʭ ʚʳʙʦʨʦʢ. 

ʇʦʢʘʟʘʪʝʣʴʥʦ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʧʨʠ ʦʢʨʘʰʠʚʘʥʠʠ 

ʦʩʥʦʚʥʳʭ ʙʝʣʢʦʚ ʩ ʧʦʤʦʱʴʶ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ 

ʉʘʢʘʛʫʰʠ, ʢʦʪʦʨʘʷ ʥʝ ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʜʘʣʝʥʠʷ 

ɼʅʂ ʠʟ ɼʅʇ, ʘʚʪʦʨʳ [67] ʧʦʣʫʯʠʣʠ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʝ 

ʨʘʟʣʠʯʠʝ (ʚʩʝʛʦ ʚ 2 ʨʘʟʘ) ʚ ʦʢʨʘʰʠʚʘʝʤʦʩʪʠ ʦʩʥʦʚʥʳʭ 

ʷʜʝʨʥʳʭ ʙʝʣʢʦʚ ʚ ʷʜʨʘʭ çʢʨʫʛʣʳʭ ʩʧʝʨʤʘʪʠʜè ʠ ʟʨʝʣʳʭ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ (ʦʜʥʘʢʦ, ʚʦʟʤʦʞʥʦ, ʯʪʦ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʥʦʚʥʳʭ ʙʝʣʢʦʚ ʠʟ ʷʜʝʨ ʛʘʧʣʦʠʜʥʳʭ 

ʢʣʝʪʦʢ ʪʝʨʷʣʦʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʢʣʶʯʝʥʠʷ ʦʢʨʘʰʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʚ ʨʘʩʪʚʦʨ ʛʠʧʦʭʣʦʨʠʪʘ ʢʘʣʠʷ, ʠʤʝʶʱʝʛʦ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʝ ʱʝʣʦʯʥʳʝ ʩʚʦʡʩʪʚʘ). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ ʧʦʩʳʣʢʘ ʫʧʦʤʷʥʫʪʳʭ 

ʘʚʪʦʨʦʚ [66ï70] ʦ ʪʦʤ, ʯʪʦ ʧʦ ʤʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʠʭ ʷʜʨʘʭ ʦʙʨʘʟʫʝʪʩʷ ʠ ʥʘʢʘʧʣʠʚʘʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʦʚ ʩ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʦʩ-

ʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʩʥʠʞʝʥʠʝ 

ʦʢʨʘʰʠʚʘʝʤʦʩʪʠ ʷʜʝʨ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʫ ʙʳʢʘ, ʧʨʠ 

ʚʳʷʚʣʝʥʠʠ ɼʅʂ ʧʦ ʤʝʪʦʜʫ ʌʝʣʴʛʝʥʘ, ï ʦʩʥʦʚʘʥʘ ʥʘ 

ʦʰʠʙʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʦʮʝʥʢʠ ʩʫʤʤʘʨʥʦʛʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʛʦ ʟʘʨʷʜʘ ʦʩʥʦʚʥʳʭ ʙʝʣʢʦʚ ʚ ʷʜʨʘʭ ʢʣʝʪʦʢ ʥʘ ʨʘʟʥʳʭ 

ʩʪʘʜʠʷʭ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ ʙʳʢʘ. 

ʆʜʥʘʢʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʜ ʚ 

ʷʜʨʘʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ, ʙʣʠʟʢʦʤ ʢ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤʫ [82]. 

ʇʦʵʪʦʤʫ ʚʝʨʦʷʪʥʦʝ ʥʘʣʠʯʠʝ ʪʘʢʦʡ ʧʣʦʪʥʦʡ ʫʧʘʢʦʚʢʠ ɼʅʇ 

ʠ ʚ ʷʜʨʘʭ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʝ 

ʠʩʢʣʶʯʘʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʯʘʩʪʴ ʧʝʨʚʠʯʥʳʭ 

ʘʤʠʥʦʛʨʫʧʧ ʙʝʣʢʦʚ, ʚʭʦʜʷʱʠʭ ʚ ɼʅʇ ʵʪʠʭ ʷʜʝʨ, ʚʩʪʫʧʘʝʪ 

ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʷʛʢʦʛʦ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʚ 

ʨʝʘʢʮʠʶ ʩ ʘʣʴʜʝʛʠʜʥʳʤʠ ʛʨʫʧʧʘʤʠ ʘʧʫʨʠʥʦʚʦʡ ɼʅʂ ʠ, 

ʦʙʨʘʟʫʷ ʘʟʦʤʝʪʠʥʦʚʳʝ ʦʩʥʦʚʘʥʠʷ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʚʷʟʳʚʘ-

ʥʠʶ ʢʨʘʩʠʪʝʣʷ. ʅʘ ʪʘʢʦʝ ʞʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʥʘʪʘʣʢʠʚʘʣʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʨʝʟʫʣʴʪʘʪʳ ʩʣʝʜʫʶʱʝʛʦ ʦʧʳʪʘ.  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʷʛʢʦʛʦ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ ʠʟ ʩʝʤʝʥʥʠʢʦʚ ʙʳʢʘ ʦʜʥʫ ʯʘʩʪʴ 

ʧʨʝʧʘʨʘʪʦʚ ʦʢʨʘʰʠʚʘʣʠ ʚ ʨʝʘʢʪʠʚʝ ʠʟ ʧʘʨʘʨʦʟʘʥʠʣʠʥʘ 

(ʧʦʜʢʠʩʣʝʥʥʦʛʦ ʅCl ʠʣʠ SOCl2), ʘ ʜʨʫʛʫʶ ʯʘʩʪʴ 

ʧʨʝʧʘʨʘʪʦʚ ï ʚ ʨʝʘʢʪʠʚʝ ʠʟ 2-ʵʪʦʢcʠ-6,9-ʜʠʘʤʠʥʦʘʢʨʠʜʠʥʘ 

(ʧʦʜʢʠʩʣʝʥʥʦʛʦ ʅʉl ʠʣʠ SOCl2). ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʦʢʨʘʰʠʚʘʥʠʷ (ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ) ʚ ɻʪʠʭ ʨʝʘʢʪʠʚʘʭ ʧʨʝʧʘʨʘʪʳ ʧʨʦʤʳʚʘʣʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʪʚʦʨʘʭ (0,02N ʅʉl ʠʣʠ ʩʝʨʥʠʩʪʦʡ 

ʚʦʜʝ) ʠ ʧʝʨʝʢʣʘʜʳʚʘʣʠ ʜʣʷ ʧʝʨʝʦʢʨʘʩʢʠ ʚ ʜʨʫʛʦʡ ʨʝʘʢʪʠʚ 

(ʦʢʨʘʰʝʥʥʳʝ ʚ ʨʝʘʢʪʠʚʘʭ ʠʟ ʧʘʨʘʨʦʟʘʥʠʣʠʥʘ ʚ ʨʝʘʢʪʠʚʳ ʠʟ 

2-ʵʪʦʢʩʠ-6,9-ʜʠʘʤʠʥʦʘʢʨʠʜʠʥʘ ʠ ʥʘʦʙʦʨʦʪ) ʥʘ 30 ʤʠʥ. ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ 
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ʧʝʨʝʦʢʨʘʩʢʠ ʜ̫ʝʨ ʢʣʝʪʦʢ ʚ ʨʝʘʢʪʠʚʝ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʤ ʠʟ 

ʜʨʫʛʦʛʦ ʢʨʘʩʠʪʝʣʷ, ʚʦ ʚʩʝʭ ʚʦʩʴʤʠ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ (ʥʘʙʣʶʜʘʣʘʩʴ ʣʠʰʴ ʦʯʝʥʴ ʣʛyʢʘʷ ʧʦʜʢʨʘʩʢʘ).  

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʣʠʰʥʠʡ ʨʘʟ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʪʦʤ, ʯʪʦ ʨʝʘʢʪʠʚʳ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʠʟ 

ʦʩʥʦʚʥʳʭ ʢʨʘʩʠʪʝʣʝʡ (ʤʦʣʝʢʫʣʳ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪ 

ʧʝʨʚʠʯʥʳʝ ʘʤʠʥʦʛʨʫʧʧʳ), ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ ʩʦʜʝʨʞʘʪ ʣʠ 

ʦʥʠ ʚ ʩʚʦʤy ʩʦʩʪʘʚʝ ʩʝʨʥʠʩʪʫʶ ʢʠʩʣʦʪʫ ʠʣʠ ʥʝʪ, ʨʝʘʛʠʨʫʶʪ 

ʩ ʘʧʫʨʠʥʦʚʦʡ ɼʅʂ ʦʜʠʥʘʢʦʚʦ [58]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʯʪʦ 

ʚʘʞʥʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʠʟ ʵʪʦʛʦ ʦʧʳʪʘ ʩʣʝʜʦʚʘʣʦ, ʯʪʦ 

ʦʙʨʘʟʫʶʱʠʡʩʷ ʚʥʘʯʘʣʝ ʦʢʨʘʰʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʢʨʘʩʠʪʝʣʷ ʩ 

ʘʧʫʨʠʥʦʚʦʡ ɼʅʂ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʤ ʠ ʥʝ 

ʨʘʟʨʫʰʘʝʪʩʷ ʧʨʠ ʚʳʜʝʨʞʠʚʘʥʠʠ ʚ ʧʦʜʢʠʩʣʝʥʥʦʤ ʨʘʩʪʚʦʨʝ 

ʜʨʫʛʦʛʦ ʢʨʘʩʠʪʝʣʷ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʤʷʛʢʦʛʦ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʠʤʝʝʪ ʤʝʩʪʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʦʜʦʙʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʘʧʫʨʠʥʦʚʦʡ ɼʅʂ ʩ ʦʩʥʦʚʥʳʤʠ 

ʙʝʣʢʘʤʠ ʚ ʷʜʨʘʭ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 

ʵʪʦ ʜʦʣʞʥʦ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʦʢʨʘʰʠʚʘʥʠʶ ʪʘʢʠʭ ʷʜʝʨ ʧʦ 

ʤʝʪʦʜʫ ʌʝʣʴʛʝʥʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʪʘʢʦʡ 

ʠʩʪʦʯʥʠʢ ʘʨʪʝʬʘʢʪʘ ʦʢʨʘʰʠʚʘʥʠʷ ʷʜʝʨ ʟʨʝʣʳʭ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʦ ʤʝʪʦʜʫ ʌʝʣʴʛʝʥʘ, ʤʳ 

ʧʨʠʤʝʥʠʣʠ ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʢʣʝʪʦʢ ʠʟ 

ʩʝʤʝʥʥʠʢʦʚ ʙʳʢʘ, ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ʠ ʧʝʪʫʭʘ ʧʦ ʤʝʪʦʜʫ 

ʃʠʣʣʠ [27]. ɼʣʷ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʳ ʢʣʝʪʦʢ, ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ 

ʩʤʝʩʠ ʵʪʘʥʦʣʘ ʠ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (ʩʤ. ʚʳʰʝ), 

ʦʙʨʘʙʘʪʳʚʘʣʠ 1N ʨʘʩʪʚʦʨʦʤ ʥʠʪʨʠʪʘ ʥʘʪʨʠʷ (NaNʆ2 ʭʯ) ʚ 

1 N  ʨʘʩʪʚʦʨʝ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʧʨʠ 20ï22Áʉ (ʚʝʣʠʯʠʥʘ ʨʅ 

ʨʘʩʪʚʦʨʘ ʨʘʚʥʘ 2,2), ʢʦʪʦʨʳʡ ʩʤʝʥʷʣʠ ʢʘʞʜʳʝ 24 ʯʘʩʘ. 

ʇʨʦʪʝʢʘʥʠʝ ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʷ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʢʘʞʜʳʝ 12 

ʠʣʠ 24 ʯʘʩʘ ʩ ʧʦʤʦʱʴʶ ʱʝʣʦʯʥʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʥʘ 

ʦʩʥʦʚʥʳʝ ʙʝʣʢʠ (ʧʨʠ ʨʅ = 8,2 Ñ 0,1) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚ 

ʢʘʯʝʩʪʚʝ ʢʠʩʣʦʪʥʦʛʦ ʢʨʘʩʠʪʝʣʷ ʧʨʠʤʫʣʠʥʘ.  

ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʷʜʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʢʣʝʪʦʢ 

ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ (ʟʘ 
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ʠʩʢʣʶʯʝʥʠʝʤ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ) ʧʝʨʝʩʪʘʶʪ 

ʦʢʨʘʰʠʚʘʪʴʩʷ ʥʘ ʦʩʥʦʚʥʳʝ ʙʝʣʢʠ ʫ ʙʳʢʘ ʠ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ 

ʯʝʨʝʟ 24 ʯʘʩʘ, ʫ ʧʝʪʫʭʘ ʯʝʨʝʟ 12 ʯʘʩʦʚ. ʗʜʨʘ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʧʝʪʫʭʘ ʧʝʨʝʩʪʘʶʪ ʦʢʨʘʰʠʚʘʪʴʩʷ ʥʘ 

ʦʩʥʦʚʥʳʝ ʙʝʣʢʠ ʧʦʩʣʝ 24-ʭ ʯʘʩʦʚʦʛʦ ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʷ, ʘ 

ʦʢʨʘʩʢʘ ʷʜʝʨ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʙʳʢʘ ʠ ʤʦʨʩʢʦʡ 

ʩʚʠʥʢʠ ʥʘ ʦʩʥʦʚʥʳʝ ʙʝʣʢʠ ʧʦʩʣʝ 48-ʤʠ ʯʘʩʦʚʦʛʦ 

ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʷ ʦʩʣʘʙʝʚʘʣʘ, ʧʨʠʤʝʨʥʦ ʚ 10 ʨʘʟ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʨʠ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ 

ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʠ ʷʜʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʢʣʝʪʦʢ ʥʘ ʚʩʝʭ 

ʩʪʘʜʠʷʭ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ ʙʳʢʘ ʠ ʤʦʨʩʢʦʡ 

ʩʚʠʥʢʠ ʥʘʯʠʥʘʶʪ ʨʘʟʨʫʰʘʪʴʩʷ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʳ ʧʨʦʤʳʚʘʣʠ 

ʚ 6-ʪʠ ʩʤʝʥʘʭ ʩʝʨʥʠʩʪʦʡ ʚʦʜʳ (ʧʦ 3 ʤʠʥ. ʚ ʢʘʞʜʦʡ) ʠ ʙʝʟ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʚ 1N ʅʉl (ʚ 

ʧʨʦʮʝʩʩʝ ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʫʜʘʣʝʥʠʝ ʈʅʂ ʠ 

ʦʪʱʝʧʣʝʥʠʝ ʧʫʨʠʥʦʚ ʦʪ ɼʅʂ) ʦʢʨʘʰʠʚʘʣʠ ʧʦ ʣʶʤʠ-

ʥʝʩʮʝʥʪʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʘ ʌʝʣʴʛʝʥʘ, ʢʘʢ ʵʪʦ 

ʦʧʠʩʘʥʦ ʚʳʰʝ. 

ʎʠʪʦʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʝʧʘʨʘʪʦʚ, ʦʢʨʘʰʝʥ-

ʥʳʭ ʥʘ ɼʅʂ ʧʦ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʘ 

ʌʝʣʴʛʝʥʘ ʧʦʩʣʝ ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʷ, ʜʘʣ ʨʝʟʫʣʴʪʘʪʳ, 

ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʪʝʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʥʘʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʬʠʢʩʘʮʠʠ ʙʝʟ 

ʧʨʦʚʝʜʝʥʠʷ ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʷ. ʀ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ ʚ ʷʜʨʘʭ ʟʨʝʣʳʭ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʙʳʢʘ ʠ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ʦʢʘʟʘʣʦʩʴ ʚʜʚʦʝ 

ʤʝʥʴʰʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʞʠʜʘʝʤʳʤ ʜʣʷ ʛʘʧʣʦʠʜʥʳʭ 

ʢʣʝʪʦʢ, ʘ ʫ ʧʝʪʫʭʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʦʞʠʜʘʝʤʦʤʫ (ʪʘʙʣ. 3). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʝ ʙʝʣʢʦʚ, ʚʭʦʜʷʱʠʭ ʚ 

ʩʦʩʪʘʚ ɼʅʇ ʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨ ʬʠʢʩʠʨʦʚʘʥʥr ʭ ʢʣʝʪʦʢ 

ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʦʢʨʘʰʠʚʘʥʠʷ ɼʅʂ ʧʦ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʘ ʌʝʣʴʛʝʥʘ, ʥʝ ʧʦʚʣʠʷʣʦ ʥʘ ʩʪʝʧʝʥʴ 

ʩʚʷʟʳʚʘʥʠʷ ʢʨʘʩʠʪʝʣʷ ʷʜʨʘʤʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. 
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ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʩʦʤʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʪʦʛʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʦʢʨʘʰʠʚʘʝʤʦʩʪʠ ʷʜʝʨ ʟʨʝʣʳʭ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʞʠʜʘʝʤʳʤ ʜʣʷ ʛʘʧʣʦʠʜʥʳʭ ʢʣʝʪʦʢ ï ʥʝ ʘʨʪʝʬʘʢʪ 

ʮʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ 

ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ɼʅʂ, ʘ ʦʪʨʘʞʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ɼʅʂ ʚ ʛʘʧʣʦʠʜʥʳʭ ʷʜʨʘʭ ʚ ʧʨʦʮʝʩʩʝ 

ʩʧʝʨʤʠʦʛʝʥʝʟʘ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʩʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʳʷʚʣʝʥʠʷ ɼʅʂ ʩ ʧʦʤʦʱʴʶ 

ʜʦʩʪʘʪʦʯʥʦ ʥʝʟʘʚʠʩʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʮʠʪʦʭʠʤʠʯʝʩ-

ʢʦʛʦ ʤʝʪʦʜʘ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʚʣʠʷʥʠʝ ʙʝʣʢʦʚ 

ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʚʳʷʚʣʝʥʠʷ ɼʅʂ ʙʳʣʦ ʙʳ ʟʘʚʝʜʦʤʦ 

ʠʩʢʣʶʯʝʥʦ. 

ʊʘʢʠʤ ʥʝʟʘʚʠʩʠʤʳʤ ʤʝʪʦʜʦʤ, ʢʘʢ ʥʘʤ ʢʘʞʝʪʩʷ, 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘʤʠ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʠʪʦʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʚʳʷʚʣʝʥʠʷ ɼʅʂ ʚ ʷʜʨʘʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ 

ʞʠʚʦʪʥʳʭ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʨʝʘʢʮʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʝʨʝʙʨʘ 

ʘʣʴʜʝʛʠʜʘʤʠ 2-ʜʝʟʦʢʩʠʨʠʙʦʟʳ ʘʧʫʨʠʥʦʚʦʡ ɼʅʂ ʠʟ 

ʨʘʩʪʚʦʨʘ ʘʤʤʠʘʢʘʪʘ ʩʝʨʝʙʨʘ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʩ ʫʯʪyʦʤ 

ʪʨʝʙʦʚʘʥʠʡ ʭʠʤʠʟʤʘ ʨʝʘʢʮʠʠ [57]. 
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ʊʘʙʣʠʮʘ 3 
 

ʈʝʟʫʣʴʪʘʪʳ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʠ ɼʅʂ ʚ ʷʜʨʘʭ ʢʣʝʪʦʢ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʷ 
 

ɺʠʜ 
ʊʠʧ ʢʣʝʪʦʢ 

(ʧʣʦʠʜʥʦʩʪʴ) 

ʏʠʩʣʦ 

ʠʟʤʝ-

ʨʝʥʠʡ 

ʀʥʪʝʥʩʠʚʥʦ

ʩʪʴ ʣʶʤʠʥʝ-

ʩʮʝʥʮʠʠ ʚ 

ʫʩʣ.ʝʜ. 

( Ñŭ ) 

ʂ.ɺ. 

(%) 

ʆʪʥʦʩʠʪʝʣʴ-

ʥʦʝ ʩʦʜʝʨʞʘ-

ʥʠʝ ɼʅʂ 

(ʜʣʷ ʢʘʞʜʦʛʦ 

ʚʠʜʘ) 

ɹʳʢ 

 

 

 

 

 

 

 

ʉʧʝʨʤʘʪʦʮʠʪʳ

1 ʧʦʨ. (4n) 
15 135,0 Ñ 3,8 2,8 3,97 

ʂʨʫʛʣʳʝ ʩʧʝʨ-

ʤʘʪʠʜʳ (In) 
30 34,0 Ñ 1,28 3,8 1,00 

ʉʪʘʜʠʠ ʩʦʟʨʝ-

ʚʘʥʠʷ (In ï Ic) 
38 27,5 Ñ 4,3 15,6* 0,80 

ɿʨʝʣʳʝ ʩʧʝʨʤʘ-

ʪʦʟʦʠʜʳ (Iʩ) 
37 17,3 Ñ 1,43 8,2** 0,50 

ʄʦʨ-

ʩʢʘʷ 

ʩʚʠʥ-

ʢʘ 

 

 

 

 

ʉʧʝʨʤʘʪʦʮʠʪʳ 

I ʧʦʨ. (4n) 
16 529,2 Ñ 12,9 2,5 4,00 

ʉʧʝʨʤʘʪʦʮʠʪʳ 

II ʧʦʨ. (2n) 
22 264,0 Ñ 4,1 1,5 1,99 

ʄʦʣʦʜʳʝ ʩʧʝʨ-

ʤʘʪʠʜʳ (1n) 
23 132,5 Ñ 1,1 0,93 1,00 

ɿʨʝʣʳʝ ʩʧʝʨʤʘ-

ʪʦʟʦʠʜʳ (1ʩ) 
37 66,3 Ñ 1,2 1,9 0,50 

ʇʝ-

ʪʫʭ 

 

 

ʉʧʝʨʤʘʪʦʮʠʪʳ 

I ʧʦʨ. (4n) 
24 183,3 Ñ 5,2 2,9 4,06 

ʉʧʝʨʤʘʪʦʟʦ-

ʠʜʳ (In, 1c) 
23 45,1 Ñ 2,15 4,6 1,00 

* ) ɺʳʩʦʢʠʡ ʂ.ɺ. ʩʦʜʝʨʞʘʥʠʷ ɼʅʂ ʚ ʷʜʨʘʭ ʢʣʝʪʦʢ ʥʘ ʩʪʘʜʠʠ 

ʩʦʟʨʝʚʘʥʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʫ ʙʳʢʘ ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ 

ʵʣʠʤʠʥʘʮʠʠ ɼʅʂ ʚ ʨʘʟʣʠʯʥʳʭ ʷʜʨʘʭ ʵʪʦʡ ʚʳʙʦʨʢʠ. 

** ) ʉʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ ʂ.ɺ. ʩʦʜʝʨʞʘʥʠʷ ɼʅʂ ʚ ʷʜʨʘʭ ʟʨʝ-

ʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʫ ʙʳʢʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʨʝʟʫʣʴʪʘʪ ʪʦʛʦ, ʯʪʦ 

ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʚ ʚʳʙʦʨʢʫ ʧʦʧʘʣʠ ʷʜʨʘ ʥʘ ʩʪʘʜʠʠ ʩʦʟʨʝʚʘʥʠʷ 
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ʈʝʘʢʮʠʶ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʮʠʪʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʩʝʨʝʙʨʘ ʚ ʷʜʨʘʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ ʧʨʦʚʦʜʠʣʠ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʇʨʝʧʘʨʘʪʳ ʩ ʦʪʧʝʯʘʪʢʘʤʠ ʠʣʠ ʤʘʟʢʘʤʠ ʚʟʚʝʩʠ ʢʣʝʪʦʢ, 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ ʩʤʝʩʠ ʵʪʘʥʦʣʘ ʠ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ, 

ʧʦʜʚʝʨʛʘʣʠ ʤʷʛʢʦʤʫ ʢʠʩʣʦʪʥʦʤʫ ʛʠʜʨʦʣʠʟʫ ʚ 1N ʅʉl ʧʨʠ 

60Áʉ, ʢʘʢ ʵʪʦ ʦʧʠʩʘʥʦ ʚʳʰʝ, ʧʨʦʤʳʚʘʣʠ ʚ 10-ʪʠ ʩʤʝʥʘʭ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʧʨʠ 20Áʉ (ʧʦ 30 ʩʝʢ. ʚ ʢʘʞʜʦʡ), 

ʚʳʩʫʰʠʚʘʣʠ ʥʘ ʚʦʟʜʫʭʝ ʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʨʘʩʪʚʦʨ ʘʤʤʠʘʢʘʪʘ 

ʩʝʨʝʙʨʘ (ʚʝʣʠʯʠʥʘ ʨʅ ʨʘʩʪʚʦʨʘ ʨʘʚʥʘ 8,0 Ñ 0,05). 

ʆʙʨʘʙʦʪʢʫ ʧʨʝʧʘʨʘʪʦʚ ʚ ʨʘʩʪʚʦʨʝ ʘʤʤʠʘʢʘʪʘ ʩʝʨʝʙʨʘ 

ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 48-ʤʠ ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25ï

27Áʉ. ɿʘʪʝʤ ʧʨʝʧʘʨʘʪʳ ʧʨʦʤʳʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚ 4-ʭ ʩʤʝʥʘʭ 2%-ʛʦ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (ʧʦ 1 ʤʠʥ. ʚ ʢʘʞʜʦʡ) ʜʣʷ ʨʘʩʪʚʦʨʝʥʠʷ 

ʦʩʘʜʢʘ ʟʘʢʠʩʠ ʩʝʨʝʙʨʘ, ʦʩʝʚʰʝʡ ʥʘ ʧʨʝʧʘʨʘʪʘʭ, 

ʦʧʦʣʘʩʢʠʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʚʳʩʫʰʠʚʘʣʠ ʥʘ 

ʚʦʟʜʫʭʝ ʠ ʟʘʢʣʶʯʘʣʠ ʧʦʜ ʧʦʢʨʦʚʥʳʝ ʩʪʝʢʣʘ ʚ 

ʥʝʬʣʫʦʨʝʩʮʠʨʫʶʱʝʝ ʠʤʤʝʨʩʠʦʥʥʦʝ ʤʘʩʣʦ ʠʣʠ ʜʠʤʝʪʠʣ-

ʬʪʘʣʘʪ. 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʝʨʝʙʨʘ 

ʚ ʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʢʣʝʪʦʢ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʮʠʪʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʧʘʨʘʪʦʚ ʚ ʧʘʜʘʶʱʝʤ 

ʧʣʦʩʢʦ-ʧʦʣʷʨʠʟʦʚʘʥʥʦʤ ʩʚʝʪʝ [57]. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜyʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 4, 

ʠʟʤʝʨʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʩʝʨʝʙʨʘ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʷʜʨʘʭ ʢʣʝʪʦʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʙʳʢʘ 

(ʬʦʪʦ 7ï10, ʩʪʨ. 33), ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ʠ ʧʝʪʫʭʘ (ʬʦʪʦ 11 ï

12, ʩʪʨ. 33), ʜʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʯʥʳʝ ʪʝʤ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ɼʅʂ 

ʚ ʪʘʢʠʭ ʷʜʨʘʭ (ʪʘʙʣʠʮʳ 1 ʠ 3). 
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ʊʘʙʣʠʮʘ 4 
 

ʈʝʟʫʣʴʪʘʪʳ ʮʠʪʦʬʦʪʦʤʝʪʨʠʠ ʚ ʦʪʨʘʞʸʥʥʦʤ ʩʚʝʪʝ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʝʨʝʙʨʘ ʚ 

ʷʜʨʘʭ ʢʣʝʪʦʢ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ 

ʩʧʝʨʤʠʦʛʝʥʝʟʘ 

 

ɺʠʜ 
ʊʠʧ ʢʣʝʪʦʢ 

(ʧʣʦʠʜʥʦʩʪʴ) 

ʏʠ-

ʩʣʦ 

ʠʟ-

ʤʝ-

ʨʝ-

ʥʠ

ʡ 

ʆʪʥʦʩʠʪʝʣʴ-

ʥʳʝ ʢʦʣʠʯʝ-

ʩʪʚʘ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʥʦʛʦ 

ʩʝʨʝʙʨʘ ʚ 

ʫʩʣ.ʝʜ. (Ñŭ) 

ʂ.ɺ

. 

(%) 

ʆʪʥʦʩʠ-

ʪʝʣʴʥʦʝ 

ʩʦʜʝʨ-

ʞʘʥʠʝ 

ʩʝʨʝʙʨʘ 

(ʜʣʷ 

ʢʘʞʜʦ-

ʛʦ ʚʠʜʘ) 
ɹʳʢ ʉʧʝʨʤʘʪʦʮʠʪʳ I 

ʧʦʨ. (4n) 
16 300,9 Ñ 12,4 4,1 3,95 

ʂʨʫʛʣʳʝ ʩʧʝʨ-

ʤʘʪʠʜʳ (1n) 
16 76, 1 Ñ 1,9 2,5 1,00 

ʇʨʦʜʦʣʛʦʚʘʪʳʝ 

ʩʧʝʨʤʘʪʠʜʳ (1n) 
11 76,0 Ñ2,7 3,5 1,00 

ɿʨʝʣʳʝ ʩʧʝʨʤʘ-

ʪʦʟʦʠʜʳ (1ʩ) 
25 38,4 Ñ 1,9 5,1 0,50 

ʄʦʨ-

ʩʢʘʷ 

ʩʚʠʥ-

ʢʘ 

ʉʧʝʨʤʘʪʦʮʠʪʳ I 

ʧʦʨ. (4n) 
20 317,4 Ñ 9,5 3,0 3,96 

ʄʦʣʦʜʳʝ ʩʧʝʨ-

ʤʘʪʠʜʳ (1n) 
19 80,2 Ñ 3,7 4,6 1,00 

ɿʨʝʣʳʝ ʩʧʝʨʤʘ-

ʪʦʟʦʠʜʳ (1ʩ) 
28 40,2 Ñ 1,33 3,3 0,50 

ʇʝ-

ʪʫʭ 
ʉʧʝʨʤʘʪʦʮʠʪʳ I 

ʧʦʨ. (4n) 
16 148,4 Ñ 5,6 3,7 4,01 

ʉʧʝʨʤʘʪʦʟʦʠʜʳ 

(1n, 1c) 
19 37,0 Ñ 1,1 3,1 1,00 
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ʉʦʚʧʘʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʮʠʪʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʩʝʨʝʙʨʘ ʚ ʷʜʨʘʭ ʢʣʝʪʦʢ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʠʪʦʬʣʫʦʨʠ-

ʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ɼʅʂ ʚ ʷʜʨʘʭ ʢʣʝʪʦʢ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʮʠʪʦʭʠʤʠʯʝʩʢʠʡ 

ʤʝʪʦʜ ʚʳʷʚʣʝʥʠʷ ɼʅʂ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʩʝʨʝʙʨʘ ʠʟ ʨʘʩʪʚʦʨʘ ʘʤʤʠʘʢʘʪʘ ʩʝʨʝʙʨʘ ʘʣʴʜʝʛʠʜʥʳʤʠ 

ʛʨʫʧʧʘʤʠ ʘʧʫʨʠʥʦʚʦʡ ɼʅʂ, ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʮʠʪʦʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʝʨʝʙʨʘ 

ʚ ʷʜʨʘʭ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʙʳʢʘ ʠ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ 

ʪʘʢʞʝ ʦʢʘʟʘʣʦʩʴ ʚʜʚʦʝ ʤʝʥʴʰʝ ʦʞʠʜʘʝʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʣʷ 

ʛʘʧʣʦʠʜʥʳʭ ʷʜʝʨ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʦʪ ʤʝʪʦʜ ï 

ʠʣʠ ʪʘʢʞʝ ʥʝʧʨʠʛʦʜʝʥ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ɼʅʂ ʚ 

ʷʜʨʘʭ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʢʘʢ ʠ ʤʝʪʦʜ 

ʌʝʣʴʛʝʥʘ, ï ʠʣʠ ʞʝ, ʥʘʧʨʦʪʠʚ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʙʲʝʢʪʠʚ-

ʥʦʩʪʴ ʤʝʪʦʜʘ ʌʝʣʴʛʝʥʘ.  

ʊʦ, ʯʪʦ ʩʧʨʘʚʝʜʣʠʚʳʤ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʥʝʝ, ʩʣʝʜʫʝʪ ʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳʪʘ, ʦʧʠʩʘʥʥʦʛʦ ʚ ʨʘʙʦʪʝ, ʧʦʩʚʷʱʥyʥʦʡ 

ʠʟʫʯʝʥʠʶ ʭʠʤʠʟʤʘ ʥʫʢʣʝʘʣʴʥʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʧʦ ʤʝʪʦʜʫ 

ʌʝʣʴʛʝʥʘ [58]. 

ɺ ʵʪʦʡ ʨʘʙʦʪʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ, ʝʩʣʠ 

ʩʥʘʯʘʣʘ ʧʨʦʚʝʩʪʠ ʦʢʨʘʰʠʚʘʥʠʝ ʷʜʝʨ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʢʣʝʪʦʢ ʧʦ ʤʝʪʦʜʫ ʌʝʣʴʛʝʥʘ, ʠ ʧʦʣʫʯʝʥʥʳʝ ʦʢʨʘʰʝʥʥʳʝ ʥʘ 

ɼʅʂ (ʧʘʨʘʨʦʟʘʥʠʣʠʥʦʤ ʠʣʠ 2-ʵʪʦʢʩʠ-6,9-ʜʠʘʤʠʥʦʘʢʨʠʜʠ-

ʥʦʤ) ʧʨʝʧʘʨʘʪʳ ʢʣʝʪʦʢ ʧʝʨʝʥʝʩʪʠ ʚ ʨʘʩʪʚʦʨ ʘʤʤʠʘʢʘʪʘ 

ʩʝʨʝʙʨʘ, ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʝʨʝʙʨʘ ʚ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʢʨʘʰʝʥʥʳʭ ʧʦ ʤʝʪʦʜʫ ʌʝʣʴʛʝʥʘ ʷʜʨʘʭ 

ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʝʨʝʙʨʘ ʚ ʷʜʨʘʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ʥʝʦʢʨʘʰʝʥʥʳʭ ʥʘ ɼʅʂ ʢʣʝʪʦʢ, ʧʦʜʚʝʨʛʥʫʪʳʭ 

ʤʷʛʢʦʤʫ ʢʠʩʣʦʪʥʦʤʫ ʛʠʜʨʦʣʠʟʫ.  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʘʞʥʦ ʪʦ, ʯʪʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʦʛʦ 

ʦʧʳʪʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʨʝʘʢʮʠʠ ʘʧʫʨʠʥʦʚʦʡ 

ɼʅʂ ʩ ʦʩʥʦʚʥʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ ʦʢʨʘʰʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

(ʘʟʦʤʝʪʠʥʦʚʳʝ ʦʩʥʦʚʘʥʠʷ) ʥʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʝʘʢʮʠʠ ʚʦʩ-
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ʩʪʘʥʦʚʣʝʥʠʷ ʩʝʨʝʙʨʘ ʘʣʴʜʝʛʠʜʘʤʠ ʘʧʫʨʠʥʦʚʦʡ ɼʅʂ ʠʟ 

ʨʘʩʪʚʦʨʘ ʘʤʤʠʘʢʘʪʘ ʩʝʨʝʙʨʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʞʝ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʠʤʝʝʪ ʤʝʩʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʦʝʜʠʥʝʥʠʡ 

ʘʧʫʨʠʥʦʚʦʡ ɼʅʂ ʠ ʦʩʥʦʚʥʳʭ ʙʝʣʢʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 

ɼʅʇ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʷʛʢʦʛʦ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ, ʪʦ 

ʵʪʦ ʥʝ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʩʝʨʝʙʨʘ ʚ ʷʜʨʘʭ ʢʣʝʪʦʢ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʚʧʘʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʢʨʘʰʠʚʘʥʠʷ 

ʧʦ ʤʝʪʦʜʫ ʌʝʣʴʛʝʥʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʝʨʝʙʨʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʩʦʝʜʠʥʝʥʠʡ 

ʘʧʫʨʠʥʦʚʦʡ ɼʅʂ ʩ ʦʩʥʦʚʥʳʤʠ ʙʝʣʢʘʤʠ ʥʝ ʦʙʨʘʟʫʝʪʩʷ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩ y ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʥʘʰʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʚ 2 ʨʘʟʘ 

ʩʚʷʟʳʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʢʨʘʩʠʪʝʣʝʡ ʷʜʨʘʤʠ ʟʨʝʣʳʭ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʞʠʜʘʝʤʳʤ ʜʣʷ ʛʘʧʣʦʠʜʥʳʭ ʷʜʝʨ ʥʝ ʘʨʪʝʬʘʢʪ ʮʠʪʦʭʠʤʠ-

ʯʝʩʢʦʛʦ ʚʳʷʚʣʝʥʠʷ ɼʅʂ ʧʦ ʤʝʪʦʜʫ ʌʝʣʴʛʝʥʘ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ɼʅʂ, ʘ 

ʨʝʟʫʣʴʪʘʪ ʵʣʠʤʠʥʘʮʠʠ ʧʦʣʦʚʠʥʳ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ ʠʟ ʷʜʝʨ 

ʤʦʣʦʜʳʭ ʩʧʝʨʤʘʪʠʜ ʧʦ ʤʝʨʝ ʠʭ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʟʨʝʣʳʝ 

ʩʧʝʨʤʘʪʦʟʦʠʜʳ. 

 

ʊʫʪ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʚʨʘʱʝʥʠʷ 

ʷʜʝʨ ʩʧʝʨʤʘʪʠʜ ʚ ʷʜʨʘ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʧʨʦʠʩʭʦʜʠʪ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʪʦʣʴʢʦ ʵʣʠʤʠʥʘʮʠʷ ʧʦʣʦʚʠʥʳ ʢʦʣʠʯʝʩʪʚʘ 

ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʠʭ ɼʅʂ, ʥʦ ʥʝ ʛʠʩʪʦʥʘ (ʫ ʞʠʚʦʪʥʳʭ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʜʨʫʛʠʤ ʢʣʘʩʩʘʤ, ʢʘʢ ʵʪʦ ʙʫʜʝʪ ʷʩʥʦ ʠʟ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʣʦʞʝʥʠʷ, ʵʣʠʤʠʥʠʨʫʝʪʩʷ ʧʨʠ ʩʧʝʨʤʠʦ-

ʛʝʥʝʟʝ ʧʦʣʦʚʠʥʘ ʥʫʢʣʝʦʛʠʩʪʦʥʘ).  

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʳʰʝ (ʪʘʙʣʠʮʘ 2), 

ʩʫʤʤʘʨʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ ʦʩʥʦʚʥʳʭ ʙʝʣʢʦʚ ʚ ʷʜʨʘʭ 

ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʩʫʤʤʘʨʥʦʛʦ ʟʘʨʷʜʘ ʦʩʥʦʚʥʳʭ ʙʝʣʢʦʚ ʚ ʷʜʨʘʭ ʤʦʣʦʜʳʭ 

ʩʧʝʨʤʘʪʠʜ ʠ ʚʯʝʪʚʝʨʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʷʜʨʘʭ ʩʧʝʨʤʘʪʦʮʠʪʦʚ 
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I ʧʦʨʷʜʢʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ ʚ 

ʷʜʨʘʭ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚʜʚʦʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʷʜʨʘʭ 

ʤʦʣʦʜʳʭ ʩʧʝʨʤʘʪʠʜ (ʪʘʙʣʠʮʘ 1).  

ʆʪʩʶʜʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʦ ʪʦʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʥʳ ʛʠʩʪʦʥʦʚ ʥʘ ʙʦʣʝʝ 

ʦʩʥʦʚʥʳʝ ʙʝʣʢʠ (ʧʨʦʪʘʤʠʥʳ), ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʫ ʧʪʠʮ, 

ʨʳʙ ʠ ʤʦʣʣʶʩʢʦʚ [4] (ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʧʦʜʦʙʥʳʭ ʧʨʝʚʨʘʱʝʥʠʷʭ ʦʩʥʦʚʥʳʭ 

ʙʝʣʢʦʚ ʚ ʩʧʝʨʤʘʪʦʟʦʠʜʘʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʥʝʪ). ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʠʟ ʦʪʤʝʯʝʥʥʦʛʦ ʚʳʰʝ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʠ ʪʦ, ʯʪʦ ʚ 

ʷʜʨʘʭ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ɼʅʂ 

ʩʚʷʟʘʥʘ ʩ ʚʜʚʦʝ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʥʦʚʥʳʭ ʙʝʣʢʦʚ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʥʦʚʥʳʭ ʙʝʣʢʦʚ ʚ ʷʜʨʘʭ 

ʤʦʣʦʜʳʭ ʩʧʝʨʤʘʪʠʜ. ʕʪʠʤ, ʚʦʟʤʦʞʥʦ, ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦ-

ʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʘʢʠʭ ʷʜʝʨ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ 

(ʥʘʧʨʠʤʝʨ, ʧʨʠ ʭʨʘʥʝʥʠʠ ʩʧʝʨʤʳ, ʧʨʠʛʦʪʦʚʣʝʥʠʠ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʪ. ʧ.). 

ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʪʦʤ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʠ 

ʥʘʩʢʦʣʴʢʦ ʫʥʠʚʝʨʩʘʣʴʥʦ ʦʙʥʘʨʫʞʝʥʥʦʝ ʥʘʤʠ ʷʚʣʝʥʠʝ 

ʵʣʠʤʠʥʘʮʠʠ ʧʦʣʦʚʠʥʳ ɼʅʂ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʩʧʝʨʤʘʪʦ-

ʮʠʪʘʭ I ʧʦʨʷʜʢʘ, ʚ ʧʨʦʮʝʩʩʝ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ï ʤʳ ʧʨʦʚʝʣʠ 

ʜʝʪʘʣʴʥʦʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʤʝʥʳ ʷʜʝʨʥʳʭ 

ʬʦʨʤ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʟʦʚʘʥʠʷ ʤʫʞʩʢʠʭ ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ ʥʝ 

ʪʦʣʴʢʦ ʫ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʦʙʲʝʢʪʦʚ, ʥʦ ʠ ʫ ʮʝʣʦʛʦ 

ʨʷʜʘ ʜʨʫʛʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʥʳʤ 

ʢʣʘʩʩʘʤ. ʆʧʠʩʘʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʩʚʷʱʝʥʘ ʩʣʝʜʫʶʱʘʷ ʯʘʩʪʴ ʥʘʩʪʦʷʱʝʡ ʤʦʥʦʛʨʘʬʠʠ. 
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ʆʢʨʘʩʢʘ ʥʘ ʦʩʥʦʚʥʳʝ ʙʝʣʢʠ ʧʨʠʤʫʣʠʥʦʤ 
 

ʃʶʤʠʥʠʩʮʝʥʪʥʳʡ ʤʠʢʨʦʩʢʦʧ ʦʙ. 100Ĭ, aʧ. 1,32: ʆʂ. 

3Ĭ (ʛʦʤʘʣʴ). 1 ï ʜʝʣʷʱʠʝʩʷ ʷʜʨʘ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I ʧʦʨ.; 2 ï 

ʷʜʨʘ ʢʨʫʛʣʳʭ ʩʧʝʨʤʘʪʠʜ; 3, 4  ï ʷʜʨʘ ʧʨʦʜʦʣʛʦʚʘʪʳʭ 

ʩʧʝʨʤʘʪʠʜ; 5  ï ʷʜʨʘ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ; 6 ï ʷʜʨʘ 

ʣʠʟʠʨʫʶʱʠʭ ʢʣʝʪʦʢ ʙʳʢʘ 
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ʌʦʪʦ 7-12 
 

ʈʝʟʫʣʴʪʘʪ ʨʝʘʢʮʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʝʨʝʙʨʘ ʠʟ 

ʨʘʩʪʚʦʨʦʚ ʘʤʤʠʘʢʘʪʘ ʩʝʨʝʙʨʘ ʘʣʴʜʝʛʠʜʘʤʠ ʘʧʫʨʠʥʦʚʦʡ 

ɼʅʂ 
ʆʪʨʘʞʥyʥʳʡ ʧʦʣʷʨʠʟʦʚʘʥʥʳʡ ʩʚʝʪ, ʦʙ. 100Ĭ, ʘʧ. 1,32; 

ʆʂ. 3Ĭ (ʛʦʤʘʣʴ). 7 ï ʷʜʨʦ ʩʧʝʨʤʘʪʦʮʠʪʘ I ʧʦʨ.; 8 ï ʷʜʨʘ 

ʢʨʫʛʣʳʭ ʩʧʝʨʤʘʪʠʜ; 9 ï ʷʜʨʦ ʧʨʦʜʦʣʛʦʚʘʪʦʡ ʩʧʝʨʤʘʪʠʜʳ ʚ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ; 10 ï ʷʜʨʦ ʟʨʝʣʦʛʦ ʩʧʝʨʤʘʪʦʟʦʠʜʘ 

ʙʳʢʘ; 11 ï ʷʜʨʦ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I ʧʦʨ. ʧʝʪʫʭʘ; 12 ï ʷʜʨʦ 

ʟʨʝʣʦʛʦ ʩʧʝʨʤʘʪʦʟʦʠʜʘ ʧʝʪʫʭʘ 
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2. ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ  
ʀ ʎʀʊʆʌʃʋʆʈʀʄɽʊʈʀʏɽʉʂʀɽ 

ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʩʝʤʝʥʥʠʢʠ 16-

ʪʠ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 7-ʤʠ ʢʣʘʩʩʘʤ, 3-ʤ 

ʪʠʧʘʤ ʞʠʚʦʪʥʦʛʦ ʮʘʨʩʪʚʘ, ʘ ʠʤʝʥʥʦ: ʙʳʢʘ (Bos taurus), 

ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ (ʉʘviʘ cobaya), ʤʳʰʠ (Mus musculus), 

ʯʝʣʦʚʝʢʘ (Homo sapiens), ʧʝʪʫʭʘ (Gallus domesticus), ʛʦʣʫʙʷ 

(Columba livia), ʫʞʘ (Natrix natrix), ʩʪʝʧʥʦʡ ʯʝʨʝʧʘʭʠ 

(Testudo horsfieldi), ʪʨʘʚʷʥʦʡ ʣʷʛʫʰʢʠ (Rana temporaria), 

ʦʟyʨʥʦʡ ʣʷʛʫʰʢʠ (Rana ridibunda), ʞʘʙʳ ʟʝʣyʥʦʡ (Bufo 

viridis), ʚʴʶʥʘ (Misgurnus fossilis), ʩʦʤʘ (Silurus glanis), 

ʤʦʣʣʶʩʢʘ ʙʝʟʟʫʙʢʠ (Anodonta mutabilis), ʧʨʝʜʩʪʘʚʠʪʝʣʷ 

ʩʘʨʘʥʯʦʚʳʭ ʙʫʨʦʛʦ ʢʦʥʴʢʘ (Chorthippus apricarius) ʠ 

ʩʪʨʝʢʦʟʳ ʞʝʣʪʦʚʘʪʦʡ (Sumpetrum flaveolum)*. ɺ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʤʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʪʘʢʞʝ ʧʝʯʝʥʴ ʠ 

ʢʨʦʚʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. 

* ) ʕʪʠ ʜʚʘ ʚʠʜʘ ʥʘʩʝʢʦʤʳʭ ʙʳʣʠ ʜʣʷ ʥʘʩ ʣʶʙʝʟʥʦ 

ʦʧʨʝʜʝʣʝʥʳ ʇ. ʅ. ɼʫʙʨʦʚʠʥʳʤ, ʩʦʪʨʫʜʥʠʢʦʤ ʢʘʬʝʜʨʳ 

ʵʥʪʦʤʦʣʦʛʠʠ ʄɻʋ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʢʣʝʪʦʢ, ʬʠʢʩʘʮʠʶ ʢʣʝʪʦʢ 

(ʢʦʪʦʨʫʶ ʧʨʦʚʦʜʠʣʠ ʥʝ ʧʦʟʜʥʝʝ, ʯʝʤ ʯʝʨʝʟ 4 ʯʘʩʘ ʧʦʩʣʝ 

ʚʟʷʪʠʷ ʤʘʪʝʨʠʘʣʘ ʚ ʩʣʫʯʘʝ ʙʳʢʘ ʠ ʯʝʣʦʚʝʢʘ; ʠ ʯʝʨʝʟ 20 ʤʠʥ. 

ï ʚ ʩʣʫʯʘʝ ʜʨʫʛʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ) ʠ ʦʢʨʘʰʠʚʘʥʠʝ ʥʘ ɼʅʂ 

ʧʦ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʘ ʌʝʣʴʛʝʥʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʘʢʪʠʚʘ, ʧʨʠʛʦʪʦʚʣʷʝʤʦʛʦ ʠʟ ʨʠʚʘʥʦʣʘ, ʧʨʦ-

ʚʦʜʠʣʠ ʢʘʢ ʵʪʦ ʦʧʠʩʘʥʦ ʚʳʰʝ. 

ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʥʳʭ ʚʦʧʨʦʩʦʚ, ʢʨʦʤʝ 

ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʠʢʨʦʪʦʤʥʳʝ ʩʨʝʟʳ ʩʝʤʝʥʥʠʢʦʚ ʤʳʰʠ 

ʠ ʣʷʛʫʰʢʠ (R. ridibunda). ɿʘʣʠʚʢʫ ʤʘʪʝʨʠʘʣʘ 

(ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚ ʩʤʝʩʠ ʵʪʘʥʦʣʘ ʠ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ) ʚ 

ʧʘʨʘʬʠʥ ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʩʨʝʟʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʫ ʄ. 

ʉ. ʅʘʚʘʰʠʥʘ [35]. ʆʢʨʘʰʠʚʘʥʠʝ ʩʨʝʟʦʚ ʩʝʤʝʥʥʠʢʦʚ ʥʘ 
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ɼʅʂ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠ ʧʦ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ 

ʤʝʪʦʜʘ ʌʝʣʴʛʝʥʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦ ʚʨʝʤʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʢʣʝʪʦʢ ʠʟ ʩʝʤʝʥʥʠʢʦʚ ʢʘʞʜʦʛʦ 

ʜʘʥʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘʙʣʶʜʝʥʠʝ ʞʠʚʳʭ 

ʢʣʝʪʦʢ (ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ) 

ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʬʘʟʦʚʦʤ ʢʦʥʪʨʘʩʪʝ (ʦʙ. 

40Ĭ ʘʧ. 0,65; ʦʢ. 10Ĭ). ʊʘʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʜʘʚʘʣʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʟʤʝʨʘʭ, ʬʦʨʤʝ ʠ 

ʧʦʜʚʠʞʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ 

ʩʝʤʝʥʥʠʢʘʭ ʞʠʚʦʪʥʳʭ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʭ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʧʨʝʧʘʨʘʪʘʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ, 

ʦʢʨʘʰʝʥʥʳʭ ʥʘ ɼʅʂ ʧʦ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ 

ʤʝʪʦʜʘ ʌʝʣʴʛʝʥʘ. 

ʇʨʠ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʷʜʝʨʥʳʭ ʬʦʨʤ ʚ ʩʚʝʪʝ 

ʣʶʤʠʥʝʩʮʝʥʮʠʠ (ʢʦʪʦʨʦʝ ʚʩʝʛʜʘ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ɼʅʂ) ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʤʠʢʨʦʬʦʪʦʥʘʩʘʜʢʫ ʄʌʅ-10 (ʃʆʄʆ), ʢʦʪʦʨʫʶ ʫʩʪʘʥʘʚʣʠ-

ʚʘʣʠ ʥʘ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨ ʚʤʝʩʪʦ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʦʡ 

ʥʘʩʘʜʢʠ. ʇʨʠ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ, ʮʠʪʦʬʣʫʦʨʠ-

ʤʝʪʨʠʠ ʠ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʲʝʢʪʠʚ 

ʘʧʦʭʨʦʤʘʪ 100Ĭ aʧ. 1,32 (ʬʠʨʤʳ Carl Zeiss). ʇʨʠ 

ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʧʨʠʤʝʥʷʣʠ ʦʢʫʣʷʨ ʛʦʤʘʣʴ 3Ĭ (ʃʆʄʆ). 

ʌʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʢʠʥʦʧʣʥyʢʝ ʄɿ-2 (90 ʝʜ. ɻʆʉʊʘ), ʠʟʦʧʘʥʭʨʦʤ, ʢʦʪʦʨʘʷ 

ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʜʦʩʪʫʧʥʳʭ ʬʦʪʦʧʣʥyʦʢ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʟʝʨʥʠʩʪʦʩʪʴʶ ʧʨʠ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʡ 

ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʥʘʣʠʯʠʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʪʠʚʦ-

ʦʨʝʦʣʴʥʦʛʦ ʩʣʦʷ. 

ʇʨʠ ʫʩʣʦʚʠʷʭ ʚʦʟʙʫʞʜʝʥʠʷ ʣʶʤʠʥʝʩʮʝʥʮʠʠ, 

ʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ [56], ʧʨʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʳʜʝʨʞʢʫ ʨʘʚʥʫʶ 75 ʩʝʢ. ʇʨʦʷʚʣʷʣʠ ʧʣʥyʢʫ 

ʚ ʤʝʪʦʣʦʚʦʤ ʤʝʣʢʦʟʝʨʥʠʩʪʦʤ ʚʳʨʘʚʥʠʚʘʶʱʝʤ ʜʚʫʭ-

ʨʘʩʪʚʦʨʥʦʤ ʧʨʦʷʚʠʪʝʣʝ [33]. ɺʨʝʤʷ ʧʨʦʷʚʣʝʥʠʷ 7+4 ʤʠʥ. 
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(ʧʨʠ 20Áʉ). ɺʳʙʦʨ ʵʪʦʛʦ ʧʨʦʷʚʠʪʝʣʷ ʙʳʣ ʧʨʦʜʠʢʪʦʚʘʥ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦ ʙʦʣʝʝ ʤʝʣʢʦʛʦ ʟʝʨʥʘ 

ʥʘ ʥʝʛʘʪʠʚʘʭ ʠ ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʦʨʝʦʣʦʚ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʭ ʪʘʢʠʭ 

ʩʘʤʦʩʚʝʪʷʱʠʭʩʷ ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʤʠ ʷʚʣʷʶʪʩʷ ʷʜʝʨʥʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʦʢʨʘʰʝʥʥʳʝ ʥʘ ɼʅʂ ʧʦ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʘ ʌʝʣʴʛʝʥʘ ʥʝʚʦʟʤʦʞʥʦ ʧʝʨʝʜʘʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʭ ʣʶʤʠʥʝʩʮʝʥʮʠʠ 

(ʦʩʦʙʝʥʥʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʥʠ ʨʘʟʣʠʯʥʳ ʧʦ ʨʘʟʤʝʨʘʤ), 

ʪʘʢ ʢʘʢ ʩʘʤʠ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʥʝ ̫ ʚʣʷʶʪʩʷ 

ʩʘʤʦʩʚʝʪʷʱʠʤʠʩʷ ʦʙʲʝʢʪʘʤʠ.  

ɼʘʣʝʢʦ ʥʝ ʧʦʣʥʦ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʘ ʥʘ 

ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʭ ʠ ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʢʘʞʜʦʡ ʷʜʝʨʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʪʦʥʢʘʷ ʤʦʨʬʦʣʦʛʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʥʝʡ ɼʅʂ, 

ʢʘʢ ʠʟ-ʟʘ ʟʝʨʥʠʩʪʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʥʝʛʘʪʠʚʦʚ, ʪʘʢ ʠ ʧʦʪʦʤʫ, 

ʯʪʦ ʥʘ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʭ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʢʘʢʘʷ-ʪʦ 

ʦʜʥʘ ʧʣʦʩʢʦʩʪʴ ʦʙʲʝʢʪʘ, ʥʘ ʢʦʪʦʨʫʶ ʩʬʦʢʫʩʠʨʦʚʘʥ 

ʤʠʢʨʦʩʢʦʧ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ 

ʙʣʘʛʦʜʘʨʷ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʝ ʤʠʢʨʦʚʠʥʪʦʤ ʤʠʢʨʦʩʢʦʧʘ 

ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʦʙʲʝʢʪ ʚʦ ʚʩyʤ ʝʛʦ ʦʙʲʤyʝ.  

ɺ ʨʘʚʥʦʡ ʤʝʨʝ ʵʪʠ ʟʘʤʝʯʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʷʜʝʨʥʳʤ 

ʩʪʨʫʢʪʫʨʘʤ, ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʥʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʤ 

ʩʝʨʝʙʨʦʤ ʧʨʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʠ ʥʘʙʣʶʜʝʥʠʠ ʚ 

ʦʪʨʘʞʥyʥʦʤ ʧʦʣʷʨʠʟʦʚʘʥʥʦʤ ʩʚʝʪʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘʰʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʢʦʨʦʩʪʴ 

ʚʳʮʚʝʪʘʥʠʷ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨ ʚʦ ʚʨʝʤʷ 

ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʘ ʜʘʞʝ ʜʣʷ ʩʪʨʫʢʪʫʨ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʜʥʦʡ ʮʠʪʦʧʣʘʟʤʝ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʩʦʭʨʘʥʥʦʩʪʠ ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʢ ʤʦʤʝʥʪʫ 

ʬʠʢʩʘʮʠʠ ʢʣʝʪʢʠ. ʇʦʵʪʦʤʫ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʪʘ, 

ʧʦʧʘʜʘʶʱʝʛʦ ʥʘ ʬʦʪʦʧʣʥyʢʫ, ʙʫʜʝʪ ʨʘʟʣʠʯʥʳʤ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʩʪʨʫʢʪʫʨ ï ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʠʪʝʣʴʥʳʝ ʵʢʩʧʦʟʠʮʠʠ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʘ, ʚʦʟʙʫʞʜʘʶʱʝʛʦ 

ʣʶʤʠʥʝʩʮʝʥʮʠʶ (ʢʘʢ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ), ʠʣʠ ʢʦʨʦʪʢʠʝ 
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ʵʢʩʧʦʟʠʮʠʠ ʧʨʠ ʙʦʣʴʰʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʷʭ ʚʦʟʙʫʞʜʘʶʱʝʛʦ 

ʩʚʝʪʘ (ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʤʧʫʣʴʩʥʦʡ ʪʝʭʥʠʢʠ). 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʩʪʝʧʝʥʴ ʧʦʯʝʨʥʝʥʠʷ ʬʦʪʦʧʣʥyʢʠ 

ʙʫʜʝʪ ʨʘʟʣʠʯʥʦʡ ʜʘʞʝ ʜʣʷ ʩʪʨʫʢʪʫʨ, ʩʚʷʟʘʚʰʠʭ ʦʜʠʥʘʢʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʬʣʫʦʨʦʭʨʦʤʘ. ʋʯʠʪʳʚʘʷ ʵʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ 

ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʜʣʷ ʦʮʝʥʢʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ, ʢʘʢ ʵʪʦ ʨʝʢʦʤʝʥʜʫʶʪ ʥʝʢʦʪʦʨʳʝ 

ʘʚʪʦʨʳ [2]*. 

* ) ɺ ʩʣʫʯʘʝ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ï ʠʟʤʝ-

ʨʝʥʠʷ ʦʙʳʯʥʦ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʧʝʨʚʳʝ 10ï15 ʩʝʢ. ʩ ʤʦʤʝʥʪʘ 

ʥʘʯʘʣʘ ʦʙʣʫʯʝʥʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨ ʚʦʟʙʫʞʜʘʶʱʠʤ 

ʣʶʤʠʥʝʩʮʝʥʮʠʶ ʩʚʝʪʦʤ (ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʝʛʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ), ʪʦ ʝʩʪʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʚʳʮʚʝʪʘʥʠʝ ʝʱ yʥʝ 

ʥʘʯʘʣʦʩʴ. 

ʀʟ-ʟʘ ʨʘʟʣʠʯʠʡ ʚ ʩʪʝʧʝʥʠ ʧʦʯʝʨʥʝʥʠʷ ʥʝʛʘʪʠʚʦʚ ʧʨʠ 

ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʠʟʫʯʘʝʤʳʭ ʷʜʝʨʥʳʭ ʬʦʨʤ ï ʚ 

ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʭʦʜʠʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʘʨʴʠʨʦʚʘʪʴ ʚʨʝʤʝʥʝʤ ʵʢʩʧʦʟʠʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʬʦʪʦʧʝʯʘʪʠ 

ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʪʦʙʫʤʘʛʫ ʨʘʟʣʠʯʥʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʩ 

ʪʝʤ, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ ʥʘ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʭ, ʭʦʪʷ ʙʳ 

ʧʨʠʙʣʠʞʥyʥʦ, ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʷʨʢʦʩʪʴ ʣʶʤʠʥʝʩʮʝʥʮʠʠ 

ʷʜʝʨʥʳʭ ʬʦʨʤ. 

ʂʦʥʝʯʥʦʝ ʫʚʝʣʠʯʝʥʠʝ (ʧʨʠ ʬʦʪʦʧʝʯʘʪʠ) ʷʜʝʨʥʳʭ ʬʦʨʤ 

ʥʘ ʚʩʝʭ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʭ, ʧʨʠʚʝʜʥyʥʳʭ ʚ ʥʘʩʪʦʷʱʝʡ 

ʤʠʦʥʦʛʨʘʬʠʠ 1400Ĭ, ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʥʝʛʘʪʠʚʘʭ 370Ĭ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʦʩʧʨʠʷʪʠʷ ʠʣʣʶʩʪʨʘʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʤʳ ʧʨʠʤʝʥʠʣʠ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʦʙʦʟʥʘʯʝʥʠʷ 

ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ ʜʣʷ ʚʩʝʭ 16-ʪʠ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ 

ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʘʷ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 5. 
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ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, 

ʧʨʠʤʝʥʥyʥʦʛʦ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʥʘʣʦʛʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ ʩʧʝʨʤʠʦ-

ʛʝʥʝʟʘ ʫ ʞʠʚʦʪʥʳʭ, ʧʨʦʚʝʜʥyʥʤrʠ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ, 

ʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʩʤʝʥʳ 

ʷʜʝʨʥʳʭ ʬʦʨʤ ʚ ʢʣʝʪʢʘʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʩʧʝʨʤʘʪʦ-

ʛʝʥʝʟʘ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʮʠʪʦ-ʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʠʤ 

ʘʥʘʣʠʟʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ɼʅʂ ʚ ʠʟʫʯʘʝʤʳʭ 

ʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨʘʭ. 

ʗʩʥʦ, ʯʪʦ ʪʘʢʦʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʚʦʟʤʦʞʝʥ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʪʦʬʣʫʦʨʠ-

ʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ɼʅʂ, ʪʘʢ ʢʘʢ ʪʦʣʴʢʦ ʮʠʪʦʬʣʫʦʨʠ-

ʤʝʪʨʠʷ ʧʦʟʚʦʣʷʝʪ ʟʘ ʩʯʠʪʘʥʥʳʝ ʩʝʢʫʥʜʳ ʧʦʣʫʯʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ɼʅʂ ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʢʣʝʪʢʝ, ʯʪʦ ʜʘʪy ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʟʫ ʩʦʧʦʩʪʘʚʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨ ʥʝʩʢʦʣʴʢʠʭ ʢʣʝʪʦʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ ï ʢʘʢ ʧʦ 

ʤʦʨʬʦʣʦʛʠʠ, ʪʘʢ ʠ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʚ ʥʠʭ 

ɼʅʂ.  

ɺʘʞʥʦ ʠ ʪʦ, ʯʪʦ, ʢʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ ʥʘʰʝʡ ʨʘʙʦʪʳ, 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʢʘʨʪʠʥ ʧʨʠ 

ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʠ ʜʣʷ ʛʣʘʟʘ ʥʘʙʣʶʜʘʪʝʣʷ ʥʘʤʥʦʛʦ ʚʳʰʝ, 

ʯʝʤ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʢʘʨʪʠʥ, ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʧʨʦʭʦʜʷʱʝʤ 

ʩʚʝʪʝ ʤʠʢʨʦʩʢʦʧʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʙʩʦʨʙʮʠʦʥʥʳʭ 

ʤʝʪʦʜʦʚ ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.  

ʗʜʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʠ ʚ ʩʚʝʪʝ 

ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʚʳʛʣʷʜʷʪ ʦʙʲʤyʥʳʤʠ, ʘ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʤʝʪʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʘʙʩʦʨʙʮʠʦʥʥʳʤ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʞʝ ʠ ʦʙʲʝʢʪʠʚʥʝʝ 

ʦʮʝʥʠʚʘʪʴ ʷʜʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚ ʦʪʥʦʰʝʥʠʠ ʠʭ ʤʦʨʬʦʣʦʛʠʠ 

ʠ ʠʥʪʘʢʪʥʦʩʪʠ. 
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ʊʘʙʣʠʮʘ 5 
 

ʆʙʦʟʥʘʯʝʥʠʷ ʥʘ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʭ 
 

ʗʜʝʨʥʳʝ ʬʦʨʤʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ 

(ʧʣʦʠʜʥʦʩʪʴ, n; ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ ʚ ʝʜ. ʩ) 

ʆʙʦʟʥʘʯʝ-

ʥʠʷ ʥʘ ʬʦʪʦ 

ɼʝʣʷʱʠʝʩʷ ʷʜʨʘ ʩʧʝʨʤʘʪʦʛʦʥʠʡ (4nï 8nï 4n) 1 

ʗʜʨʘ ʧʦʩʣʝʜʥʝʡ ʛʝʥʝʨʘʮʠʠ ʩʧʝʨʤʘʪʦʛʦʥʠʡ ʚ S 

ʧʝʨʠʦʜʝ, ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʢʦʪʦʨʦʛʦ ʩʧʝʨʤʘʪʦʛʦʥʠʠ 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʳ I (4nï ʭ4n) 

2S 

ʗʜʨʘ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʦʚ I (ʭ4n) 2 

ʉʪʘʜʠʠ ʜʝʣʝʥʠʷ ʷʜʝʨ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʦʚ I, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʫʶʪʩʷ ʷʜʨʘ 

ʩʧʝʨʤʘʪʦʮʠʪʦʚ 1-ʛʦ ʧʦʨʷʜʢʘ (ʭ4nï 4n) 

2ʘ, 2b, 2ʩ . . . 

ɺʥʦʚʴ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʷʜʨʘ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I-ʛʦ 

ʧʦʨʷʜʢʘ ʚ ʦʙʱʝʡ ʮʠʪʦʧʣʘʟʤʝ ʠʣʠ ʚ ʦʪʜʝʣʴʥʳʭ 

ʢʣʝʪʢʘʭ (4n) 

3 

ʉʪʘʜʠʠ 1-ʛʦ ʜʝʣʝʥʠʷ ʤʝʡʦʟʘ (4nï 2n + 2n) 3ʘ, 3b, 3ʩ . . . 

ʈʝʟʫʣʴʪʘʪ 1-ʛʦ ʜʝʣʝʥʠʷ ʤʝʡʦʟʘ: 

1) ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʷʜʨʘ ʩʧʝʨʤʘʪʦʮʠʪʦʚ II -ʛʦ 

ʧʦʨʷʜʢʘ ʚ ʦʙʱʝʡ ʮʠʪʦʧʣʘʟʤʝ ʠʣʠ ʚ ʦʪʜʝʣʴʥʳʭ 

ʢʣʝʪʢʘʭ, 2n; 

2) ʛʨʫʧʧʘ,ʩʦʩʪʦʷʱʘʷ ʠʟ 2-ʭ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʷʜʝʨ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʠ 2-ʭ ʠʣʠ ʤʥʦʛʠʭ ʵʣʠʤʠʥʠʨʫʝʤʳʭ 

ʪʝʣ (2n + 2n) 

4 

ʉʪʘʜʠʠ 2-ʛʦ ʜʝʣʝʥʠʷ ʤʝʡʦʟʘ (2n) 4ʘ, 4b, 4ʩ . . . 

ʈʝʟʫʣʴʪʘʪ 2-ʛʦ ʜʝʣʝʥʠʷ ʤʝʡʦʟʘ: 

1) ʷʜʨʘ ʜʚʫʭ ʤʦʣʦʜʳʭ ʩʧʝʨʤʘʪʠʜ ʫ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ (In, 2ʩ) ʠ ʥʘʩʝʢʦʤʳʭ (In, 1ʩ); 

2) ʛʨʫʧʧʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ 1-ʛʦ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ 

ʷʜʨʘ ʩʧʝʨʤʘʪʦʟʦʠʜʘ ʠ 1-ʛʦ ʠʣʠ ʤʥʦʛʠʭ ʵʣʠʤʠʥʠʨʫ-

ʝʤʳʭ ʪʝʣ (ʫ ʞʠʚʦʪʥʳʭ ʜʨʫʛ. ʢʣʘʩʩʦʚ (1n,1ʩ +1n,1ʩ) 

5 

ʉʪʘʜʠʠ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʷʜʝʨ ʩʧʝʨʤʘʪʠʜ ʠ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ɼʅʇ ʚ ʷʜʨʘʭ ʜʦ ʥʘʯʘʣʘ 

ʵʣʠʤʠʥʘʮʠʠ ɼʅʂ, ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (1n, 2ʩ) 

5ʘ, 5b, 5ʩ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ. 5 

ʗʜʝʨʥʳʝ ʬʦʨʤʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ 

(ʧʣʦʠʜʥʦʩʪʴ, n; ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ ʚ ʝʜ. ʩ) 
ʆʙʦʟʥʘʯʝ-

ʥʠʷ ʥʘ ʬʦʪʦ 

ʉʪʘʜʠʠ ʵʣʠʤʠʥʘʮʠʠ ɼʅʂ ʠʟ ʷʜʝʨ ʩʧʝʨʤʘʪʠʜ ʫ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ (2ʩï1ʩ) ʠ ʠʟ ʢʣʝʪʦʢ ʧʦʩʣʝ 1-ʛʦ 

ʠʣʠ 2-ʛʦ ʜʝʣʝʥʠʡ ʤʝʡʦʟʘ ʫ ʞʠʚʦʪʥʳʭ ʜʨʫʛʠʭ 

ʢʣʘʩʩʦʚ (ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚ 

ʢʣʝʪʢʘʭ ʷʜʝʨ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ) 

6a, 6b, 6c . .  

ʠʣʠ 6 

ʗʜʨʘ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ (1n, 1ʩ) 7 

ʉʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʜʝʨ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʥʘʩʝʢʦʤʳʭ (ʙʫʨʦʛʦ ʢʦʥʴʢʘ (1n, ʩ) 
7a, 7b, 7c . .  

ʕʣʠʤʠʥʠʨʫʝʤʳʝ ʪʝʣʘ 8 

ʗʜʨʘ ʣʠʟʠʨʫʶʱʠʭ ʢʣʝʪʦʢ:  

(1n, 2ʩ ï ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ;  

1n, 1ʩ ï ʫ ʞʠʚʦʪʥʳʭ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ) 

1) ʚ S ʧʝʨʠʦʜʝ, 1n ï 2n                                             

2) ʜʝʣʷʱʠʝʩʷ                                                            

3) ʠʥʪʝʨʬʘʟʥʳʝ                                                       

 

 

 

9S 

9a, 9b, 9c . .  

9 

ʗʜʨʘ ʢʣʝʪʦʢ ʵʧʠʪʝʣʠʷ ʩʝʤʝʥʥʳʭ ʢʘʥʘʣʴʮʝʚ 

(ʢʣʝʪʦʢ ʉʝʨʪʦʣʠ): (2n, 4ʩ ï ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ;  

2n, 2ʩ ï ʫ ʞʠʚʦʪʥʳʭ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ) 

1) ʚ S ʧʝʨʠʦʜʝ,2n ï 4n                                            

2) ʜʝʣʷʱʠʝʩʷ                                                           

3) ʠʥʪʝʨʬʘʟʥʳʝ                                                     

 

 

 

10S 

10a,10b,10c  

10 

ʗʜʨʘ ʥʥʪʝʨʩʪʠʮʠʘʣʴʥʳʭ ʢʣʝʪʦʢ (ʢʣʝʪʦʢ 

ʃʝʡʜʠʛʘ): (2n, 4ʩ ï ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ;  

2n, 2ʩ ï ʫ ʞʠʚʦʪʥʳʭ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ) 

1) ʚ S ʧʝʨʠʦʜʝ, 2n ï 4n                                           

2) ʜʝʣʷʱʠʝʩʷ                                                          

3) ʠʥʪʝʨʬʘʟʥʳʝ                                                     

 

 

 

11S 

11a,11b,11c 

11 

ʗʜʨʘ ʵʨʠʪʨʦʮʠʪʦʚ (2n, 2ʩ) 12 

ʇʨʠʤʝʯʘʥʠʝ. ɽʩʣʠ ʧʦ ʜʘʥʥʦʤʫ ʚʠʜʫ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʷʜʝʨʥʳʝ ʬʦʨʤʳ ʥʘ 

ʦʜʠʥʘʢʦʚʳʭ ʩʪʘʜʠʷʭ, ʪʦ ʨʷʜʦʤ ʩ ʦʩʥʦʚʥʳʤʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ 

ʧʨʦʩʪʘʚʣʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʮʠʬʨʳ, ʥʘʧʨʠʤʝʨ: 9(1), 9(2) ʠ ʪ.ʜ. 

ʠʣʠ: 9ʘ1, 9ʘ2 ʠ ʪ.ʜ. 
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ɼʨʫʛʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, 

ʧʨʠʤʝʥʥyʥʦʛʦ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʠʟʫʯʝʥʠʝ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʧʨʦʚʦʜʠʣʦʩʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʮʝʣʦʤ ʨʷʜʝ ʚʠʜʦʚ 

ʞʠʚʦʪʥʳʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʥʳʤ ʢʣʘʩʩʘʤ, ʠ ʥʝ ʤʝʥʝʝ ʯʝʤ 

ʥʘ ʜʚʫʭ ʚʠʜʘʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʜʥʦʤʫ ʢʣʘʩʩʫ (ʠʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ ʢʣʘʩʩ ʤʦʣʣʶʩʢʦʚ, ʚ ʢʦʪʦʨʦʤ ʠʟʫʯʘʣʩʷ ʪʦʣʴʢʦ 

ʦʜʠʥ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ï ʙʝʟʟʫʙʢʘ).  

ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʠ ʥʘʙʣʶʜʝʥʠʷʭ ʦʪʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ 

ʪʝ ʠʣʠ ʠʥʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ 

ʧʨʦʪʝʢʘʥʠʷ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʠ ʚʳʷʚʠʪʴ 

ʩʘʤʦʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠ ʦʙʝɦʝ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʠʜʦʚ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʜʥʦʤʫ ʢʣʘʩʩʫ, ʠ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠ 

ʦʙʱʝʝ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʞʠʚʦʪʥʳʭ.  

ʇʨʠ ʵʪʦʤ ʯʘʩʪʦ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʷʚʣʝʥʠʷ ʫ ʥʦʚʦʛʦ ʚʠʜʘ, ʚʟʷʪʦʛʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ 

ʝʱy ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʫ ʚʠʜʦʚ, ʠʟʫʯʘʝʤʳʭ ʨʘʥʝʝ, ʚʩʝ 

ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʨʘʥʝʝ ʠʟʫʯʘʝʤʳʤ ʚʠʜʘʤ ʧʨʠʭʦʜʠʣʦʩʴ 

ʧʦʚʪʦʨʷʪʴ ʟʘʥʦʚʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʥʝ ʙʳʣʘ ʣʠ 

ʜʦʧʫʱʝʥʘ ʦʰʠʙʢʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʥʦʚʴ ʚʟʷʪʦʛʦ ʠʣʠ ʨʘʥʝʝ 

ʚʟʷʪʳʭ ʚʠʜʦʚ. 

ʗʜʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʨʠ ʥʘʙʣʶʜʝʥʠʷʭ ʦʮʝʥʠʚʘʣʠ ʧʦ 

ʨʘʟʤʝʨʫ, ʬʦʨʤʝ, ʭʘʨʘʢʪʝʨʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʚ ʥʠʭ ɼʅʂ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʚʪʦʨʥʳʭ, ʯʘʩʪʦ ʤʥʦʛʦʢʨʘʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʤʳ ʜʦ-

ʙʠʚʘʣʠʩʴ ʪʦʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʷʜʝʨʥʳʭ 

ʬʦʨʤ ʚ ʢʣʝʪʢʘʭ ʩʝʤʝʥʥʠʢʦʚ ʠʟʫʯʘʝʤʳʭ ʞʠʚʦʪʥʳʭ.  

ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 16-ʪʠ 

ʚʳʙʨʘʥʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʧʨʠʛʦʪʦʚʣʝʥʦ, ʦʢʨʘʰʝʥʦ 

ʧʦ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʘ ʌʝʣʴʛʝʥʘ, 

ʧʨʦʩʤʦʪʨʝʥʦ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʘ ʦʢʦʣʦ 

ʯʝʪʳʨʭy ʪʳʩʷʯ ʧʨʝʧʘʨʘʪʦʚ, ʧʦʣʫʯʝʥʦ ʦʢʦʣʦ ʧʦʣʫʪʦʨʘ 

ʪʳʩʷʯ ʥʝʛʘʪʠʚʦʚ ʷʜʝʨʥʳʭ ʬʦʨʤ, ʚ ʢʦʪʦʨʳʭ ʧʝʨʝʜ 

ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ ʙʳʣʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʤʝʨʝʥʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ.  
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ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʥʝ ʪʦʣʴʢʦ ʫʩʪʘʥʦʚʠʪʴ ʜʝʡʩʪ-

ʚʠʪʝʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ ʩʤʝʥʝ ʷʜʝʨʥʳʭ ʬʦʨʤ ʚ 

ʧʨʦʮʝʩʩʝ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ ʠʟʫʯʘʝʤʳʭ 

ʚʠʜʦʚ, ʥʦ ʠ ʦʙʥʘʨʫʞʠʪʴ ʪʝ ʧʝʨʝʣʦʤʥʳʝ ʤʦʤʝʥʪʳ, ʚ 

ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʠʪ ʵʣʠʤʠʥʘʮʠʷ ʧʦʣʦʚʠʥʳ ʢʦʣʠʯʝʩʪʚʘ 

ɼʅʂ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʩʧʝʨʤʘʪʦʮʠʪʝ I-ʛʦ ʧʦʨʷʜʢʘ, ʧʨʠ ʦʙ-

ʨʘʟʦʚʘʥʠʠ ʷʜʝʨ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. 

ʆʩʦʙʝʥʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʦ, ʯʪʦ ï ʥʝʩʤʦʪʨʷ ʥʘ 

ʷʚʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʦʜʥʦʩʪʦʨʦʥʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ, ʧʨʦʚʝʜʥyʥʦʛʦ ʥʘʤʠ 

(ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʩʣʝʜʦʚʘʥ ʙʠʦʛʝʥʝʟ ʩʧʝʨʤʘʪʦʛʦʥʠʡ, 

ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʠʟʫʯʝʥʳ ʙʠʦʛʝʥʝʟ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ 

ʦʨʛʘʥʦʠʜʦʚ ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʜʠʥʘʤʠʢʘ ʚ ʩʦʜʝʨʞʘʥʠʠ ʈʅʂ 

ʚ ʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʚʘʞʥʳʝ ʚʦʧʨʦʩʳ), ï 

ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʦ ʢʦʪʦʨʳʭ 

ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʧʦʟʚʦʣʠʣʠ ʥʘʤ ʚʳʷʚʠʪʴ ʮʝʣʳʡ ʨʷʜ 

ʬʘʢʪʦʚ, ʥʝʠʟʚʝʩʪʥʳʭ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʢʣʝʪʦʯʥʦʡ 

ʙʠʦʣʦʛʠʠ.  

ʊʦ, ʯʪʦ ʵʪʠ ʬʘʢʪʳ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʠʟʫʯʘʶʱʠʤʠ 

ʩʧʝʨʤʘʪʦʛʝʥʝʟ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʝʡʦʟ, ʦʙʲʷʩʥʷʝʪʩʷ, ʢʘʢ ʥʘʤ 

ʢʘʞʝʪʩʷ, ʪʘʢʞʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠ ʪʝʤ, ʯʪʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʠʟʫʯʘʶʱʠʝ ʩʧʝʨʤʘʪʦʛʝʥʝʟ ʠ ʤʝʡʦʟ, ʠʩʧʦʣʴ-

ʟʫʶʪ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʝʪʦʜʳ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʧʨʝʧʘʨʘʪʦʚ, ʥʝ ʦʪʚʝʯʘʶʱʠʝ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.  

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʤʝʪʦʜ ʤʠʢʨʦʪʦʤʠʠ (ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʷʜʝʨʥʳʝ ʬʦʨʤʳ ʥʘ ʩʨʝʟʘʭ, ʢʘʢ ʧʦʢʘʟʘʣ, ʚ ʯʘʩʪʥʦʩʪʠ ʠ ʥʘʰ 

ʦʧʳʪ ʨʘʙʦʪʳ, ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʦ, ʘ ʧʦʨʦʡ ʠ ʥʝʚʦʟʤʦʞʥʦ). 

ɼʘʣʝʝ, ʵʪʦ ʤʝʪʦʜ ʤʝʪʦʜ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

çʜʘʚʣʝʥʥʳʭè ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʚʝʨʰʝʥʥʦ ʥʝ 

ʧʨʠʛʦʜʥʳ ʜʣʷ ʮʠʪʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʇʨʠ ʪʘʢʦʤ 

ʤʝʪʦʜʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ, ʢʘʢ ʤʳ ʦʪʤʝʯʘʣʠ ʨʘʥʝʝ 

[56], ʠʟ ʷʜʝʨʥʳʭ ʩʪʨʫʢʪʫʨ ʪʝʨʷʝʪʩʷ ʦʪ 15 ʜʦ 90% ɼʅʂ ʠ, 

ʢʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʣʝʛʢʦ ʤʦʞʝʪ 
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ʧʨʠʥʷʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʩʪʨʫʢʪʫʨʳ ʟʘ ʨʘʟʣʠʯʥʳʝ ʠʣʠ 

ʨʘʟʣʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʟʘ ʩʭʦʜʥʳʝ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʦʥʠ 

ʨʘʟʣʠʯʥʦ ʨʘʟʜʘʚʣʝʥʳ).  

ʀ, ʥʘʢʦʥʝʮ, ʤʝʪʦʜ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʨʦʤʦʩʦʤ ʚ ʤʝʡʦʟʝ [79], ʷʚʣʷʶʱʠʡʩʷ ʧʦ 

ʩʫʱʝʩʪʚʫ ʤʦʜʠʬʠʢʘʮʠʝʡ ʤʝʪʦʜʘ ʄʫʨʭʝʜʘ [77] ʠ ʜʘʶʱʠʡ 

ʨʝʟʫʣʴʪʘʪʳ ʦʯʝʥʴ ʩʭʦʜʥʳʝ ʩ ʤʝʪʦʜʦʤ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

çʜʘʚʣʝʥʥʳʭè ʧʨʝʧʘʨʘʪʦʚ. 

 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʦʧʠʩʘʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʫʯʝʥʠʷ 

ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ ʦʪʜʝʣʴʥʳʭ ʠʟʫʯʝʥʥʳʭ 

ʥʘʤʠ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʨʘʩʩʤʦʪʨʠʤ ʚ ʦʙʱʝʤ ʚʠʜʝ ʪʦ, ʯʪʦ 

ʠʟʚʝʩʪʥʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦ ʩʧʝʨʤʘʪʦʛʝʥʝʟʝ ʠ 

ʩʧʝʨʤʠʦʛʝʥʝʟʝ ʫ ʞʠʚʦʪʥʳʭ ʠ ʪʦ, ʯʪʦ ʧʦʣʫʯʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘʰʠʭ ʥʘʙʣʶʜʝʥʠʡ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʱʝʧʨʠʟʥʘʥʥʦʡ ʩʯʠʪʘʝʪʩʷ 

ʩʣʝʜʫʶʱʘʷ ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ 

ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʘʷ ʦʧʠʩʘʥʘ ʚʦ ʤʥʦʛʠʭ 

ʨʫʢʦʚʦʜʩʪʚʘʭ, ʤʦʥʦʛʨʘʬʠʷʭ ʠ ʦʙʟʦʨʥʳʭ ʩʪʘʪʴʷʭ [6, 7, 23, 

29, 31, 38, 43ï45, 64]. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʩʭʝʤʝ, ʩʧʝʨʤʘʪʦʛʝʥʝʟ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʝʨʠʦʜʘ ʨʘʟʤʥʦʞʝʥʠʷ ʩʧʝʨʤʘʪʦʛʦʥʠʡ, 

ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʙʳʩʪʨʦ ʩʣʝʜʫʶʱʠʭ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ 

ʤʠʪʦʪʠʯʝʩʢʠʭ ʜʝʣʝʥʠʷʭ ʜʠʧʣʦʠʜʥʳʭ ʩʧʝʨʤʘʪʦʛʦʥʠʡ. ʅʘ 

ʢʘʢʦʤ-ʪʦ ʵʪʘʧʝ ʵʪʠ ʜʝʣʝʥʠʷ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠ ʦʙ-

ʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʠʧʣʦʠʜʥʳʝ 

ʩʧʝʨʤʘʪʦʛʦʥʠʠ ʚʩʪʫʧʘʶʪ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʧʝʨʠʦʜ ʨʦʩʪʘ, 

ʠʣʠ ʚ ʧʨʝʜʤʝʡʦʪʠʯʝʩʢʫʶ ʠʥʪʝʨʬʘʟʫ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʢʣʝʪʦʢ ʠ ʨʝʜʫʧʣʠʢʘʮʠʷ 

ɼʅʂ ʜʦ 4ʩ. ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʩʠʥʪʝʟʘ ɼʅʂ ʩʧʝʨʤʘʪʦʛʦʥʠʠ, 

ʩʦʜʝʨʞʘʱʠʝ ʜʠʧʣʦʠʜʥʳʡ ʥʘʙʦʨ ʭʨʦʤʦʩʦʤ (ʢʘʞʜʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʭʨʦʤʘʪʠʜ), ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ 

ʩʧʝʨʤʘʪʦʮʠʪʳ I-ʛʦ ʧʦʨʷʜʢʘ, ʢʦʪʦʨʳʝ ʚʩʪʫʧʘʶʪ ʚ ʧʨʦʬʘʟʫ 

ʤʝʡʦʟʘ. ʇʨʦʬʘʟʫ ʤʝʡʦʟʘ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʣʝʧʪʦʪʝʥʫ 

(ʩʪʘʜʠʶ ʪʦʥʢʠʭ ʥʠʪʝʡ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
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ʜʠʧʣʦʠʜʥʦʤʫ ʥʘʙʦʨʫ), ʟʠʛʦʪʝʥʫ (ʩʪʘʜʠʶ ʩʣʠʚʘʶʱʠʭʩʷ 

ʥʠʪʝʡ, ʥʘ ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ ʢʦʥʲʶʛʘʮʠʠ, ʠʣʠ 

ʩʠʥʘʧʩʠʩ ʛʦʤʦʣʦʛʠʯʥʳʭ ʭʨʦʤʦʩʦʤ), ʧʘʭʠʪʝʥʫ (ʩʪʘʜʠʶ 

ʪʦʣʩʪʳʭ ʥʠʪʝʡ, ʥʘ ʢʦʪʦʨʦʡ ʢʦʥʲʶʛʘʮʠʷ ʭʨʦʤʦʩʦʤ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ), ʜʠʧʣʦʪʝʥʫ (ʩʪʘʜʠʷ ʜʚʦʡʥʳʭ ʥʠʪʝʡ, ʥʘ 

ʢʦʪʦʨʦʡ ʢʦʥʲʶʛʠʨʫʶʱʠʝ ʭʨʦʤʦʩʦʤʳ ʥʘʯʠʥʘʶʪ 

ʫʢʦʨʘʯʠʚʘʪʴʩʷ, ʥʘʯʠʥʘʝʪʩʷ ʦʪʜʝʣʝʥʠʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʛʦʤʦʣʦʛʠʯʥʳʭ ʭʨʦʤʦʩʦʤ ʠ ʩʪʘʥʦʚʠʪʩʷ ʟʘʤʝʪʥʳʤ, ʯʪʦ 

ʢʘʞʜʘʷ ʭʨʦʤʦʩʦʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʭʨʦʤʘʪʠʜ) ʠ ʜʠʘʢʠʥʝʟ 

(ʩʪʘʜʠʷ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʦʡ 

ʫʢʦʨʦʯʝʥʥʦʩʪʴʶ ʭʨʦʤʦʩʦʤ, ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʍ-ʦʙʨʘʟʥʳʭ 

ʬʠʛʫʨ ï ʭʠʘʟʤ, ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʷʜʨʳʰʢʘ ʠ ʨʘʚʥʦʤʝʨʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʙʠʚʘʣʝʥʪʦʚ ʧʦ ʷʜʨʫ). ɿʘʪʝʤ ʩʣʝʜʫʝʪ 

ʤʝʪʘʬʘʟʘ I, ʘʥʘʬʘʟʘ I ʠ ʪʝʣʦʬʘʟʘ I. ɿʘ ʪʝʣʦʬʘʟʦʡ I ʩʣʝʜʫʝʪ 

ʢʦʨʦʪʢʘʷ ʠʥʪʝʨʬʘʟʘ (ʠʥʪʝʨʢʠʥʝʟ), ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʡ 

ʭʨʦʤʦʩʦʤʳ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʜʝʩʧʠʨʘʣʠʟʫʶʪʩʷ, ʦʜʝʚʘʶʪʩʷ ʷʜʝʨʥʦʡ ʦʙʦʣʦʯʢʦʡ. ɺ ʷʜʨʘʭ 

ʩʧʝʨʤʘʪʦʮʠʪʦʚ II ʧʦʨʷʜʢʘ ʥʘ ʵʪʦʡ ʩʪʘʜʠʠ ʥʘʭʦʜʷʪ 

ʘʫʪʦʩʦʤʘʣʴʥʳʝ ʠ ʧʦʣʦʚʳʝ ʭʨʦʤʦʮʝʥʪʨʳ. ɿʘʪʝʤ 

ʩʧʝʨʤʘʪʦʮʠʪʳ 2 ʧʦʨʷʜʢʘ (ʩʦʜʝʨʞʘʱʠʝ ʛʘʧʣʦʠʜʥʳʡ ʥʘʙʦʨ 

ʭʨʦʤʦʩʦʤ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʠʧʣʦʠʜʥʳʡ ʥʘʙʦʨ ʭʨʦʤʘʪʠʜ 

ʠ 2ʉ ɼʅʂ) ʚʩʪʫʧʘʶʪ ʚʦ 2-ʝ ʜʝʣʝʥʠʝ ʤʝʡʦʟʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʫʶʪʩʷ 4 ʛʘʧʣʦʠʜʥʳʭ ʩʧʝʨʤʘʪʠʜʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʥʝʞʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʷʜʨʘ ʩ 

ʘʫʪʦʩʦʤʘʣʴʥʳʤʠ ʠ ʧʦʣʦʚʳʤʠ ʭʨʦʤʦʮʝʥʪʨʘʤʠ. ɺ ʧʨʦʮʝʩʩʝ 

ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʩʧʝʨʤʘʪʠʜʳ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʟʨʝʣʳʝ 

ʩʧʝʨʤʘʪʦʟʦʠʜʳ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʚ ʥʘʠʙʦʣʝʝ ʦʙʱʝʤ ʚʠʜʝ ʪʝ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʬʘʢʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʥʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ 

ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ 16-ʪʠ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʧʨʝʢʠ ʧʨʦʯʥʦ 

ʫʪʚʝʨʜʠʚʰʝʤʫʩʷ ʤʥʝʥʠʶ ʦ ʪʦʤ, ʯʪʦ ʩʧʝʨʤʘʪʦʮʠʪʳ I-ʛʦ 

ʧʦʨʷʜʢʘ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʠʦʜʘ ʨʦʩʪʘ 
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ʜʠʧʣʦʠʜʥʳʭ ʩʧʝʨʤʘʪʦʛʦʥʠʡ, ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ, ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ, ʩʧʝʨʤʘʪʦʮʠʪʳ I-ʛʦ ʧʦʨʷʜʢʘ ʧʨʦʠʩʭʦʜʷʪ ʠʟ 

ʛʝʥʝʨʘʮʠʠ ʚʳʩʦʢʦʧʣʦʠʜʥʳʭ ʢʣʝʪʦʢ (ʫ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʥʘʤʠ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʧʣʦʠʜʥʦʩʪʴ ʪʘʢʠʭ ʢʣʝʪʦʢ, 

ʚʘʨʴʠʨʫʶʱʘʷ ʦʪ 8n ʜʦ 20n, ʢʦʪʦʨʘʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʦʞʝʪ 

ʙʳʪʴ ʠ ʝʱ yʚʳʰʝ) ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʤʠʪʦʪʠʯʝʩʢʦʛʦ ʜʝʣʝʥʠʷ 

(ʤʥʦʛʦʧʦʣʶʩʥʦʛʦ, ʝʩʣʠ ʜʝʣʷʪʩʷ ʷʜʨʘ, ʧʣʦʠʜʥʦʩʪʴ ʢʦʪʦʨʳʭ 

ʚʳʰʝ 8n). ʕʪʠ ʚʳʩʦʢʦʧʣʦʠʜʥʳʝ ʢʣʝʪʢʠ ʦʙʨʘʟʫʶʪʩʷ ʥʝ ʠʟ 

ʜʠʧʣʦʠʜʥʳʭ, ʘ ʠʟ ʪʝʪʨʘʧʣʦʠʜʥʳʭ ʩʧʝʨʤʘʪʦʛʦʥʠʡ. ɺʥʘʯʘʣʝ 

ʤʳ ʧʨʠʥʠʤʘʣʠ ʦʯʝʥʴ ʢʨʫʧʥʳʝ ʷʜʨʘ ʪʘʢʠʭ ʚʳʩʦʢʦʧʣʦʠʜʥʳʭ 

ʢʣʝʪʦʢ ʟʘ ʘʨʭʠʛʦʥʦʮʠʪʳ, ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʥʳʝ ɺʘʣʴʜʝʡʝʨʦʤ 

[24, 43], ʢʦʪʦʨʳʡ ʩʯʠʪʘʣ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʵʪʠ ʢʣʝʪʢʠ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʩʧʝʨʤʘʪʦʛʦʥʠʡ. ʆʜʥʘʢʦ ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʩʤʝʥʳ ʷʜʝʨʥʳʭ 

ʬʦʨʤ ʚ ʧʨʦʮʝʩʩʝ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ï ʫ ʚʩ yʙʦʣʴʰʝʛʦ ʯʠʩʣʘ 

ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ï ʩʪʘʣʦ ʷʩʥʳʤ, ʯʪʦ ʵʪʠ ʚʳʩʦʢʦʧʣʦʠʜʥʳʝ 

ʢʣʝʪʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʩʧʝʨʤʘʪʦʛʦʥʠʡ, ʘ 

ʥʘʦʙʦʨʦʪ ï ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʨʘʪʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ ʚ ʷʜʨʘʭ ʨʘʟʤʥʦʞʠʚʰʠʭʩʷ ʪʝʪʨʘʧʣʦʠʜʥʳʭ 

ʩʧʝʨʤʘʪʦʛʦʥʠʡ. 

ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʨʬʦʣʦʛʠʷ ʷʜʝʨ ʠ 

ʭʘʨʘʢʪʝʨ ʜʝʣʝʥʠʷ ʪʘʢʠʭ ʪʝʪʨʘʧʣʦʠʜʥʳʭ ʩʧʝʨʤʘʪʦʛʦʥʠʡ 

ʧʦʩʣʝʜʥʝʡ ʛʝʥʝʨʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʫ ʢʘʞʜʦʛʦ 

ʚʠʜʘ ʦʪ ʤʦʨʬʦʣʦʛʠʠ ʷʜʝʨ ʠ ʭʘʨʘʢʪʝʨʘ ʜʝʣʝʥʠʷ ʫʧʦʤʷʥʫʪʳʭ 

ʚʳʩʦʢʦʧʣʦʠʜʥʳʭ ʢʣʝʪʦʢ. ʗʜʨʘ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʪʝʪ-

ʨʘʧʣʦʠʜʥʳʭ ʩʧʝʨʤʘʪʦʛʦʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʢʦʤʧʘʢʪʥʳʝ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦ 

ʫʛʣʦʚʘʪʦʡ ʬʦʨʤʳ (ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ), ʚ 

ʢʦʪʦʨʳʭ ʦʯʝʥʴ ʪʝʩʥʦ ʨʘʩʧʦʣʦʞʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʣʠʥʥʳʝ 

ʠ ʪʦʣʩʪʳʝ ʭʨʦʤʦʩʦʤʳ. ʇʦ ʦʢʦʥʯʘʥʠʠ S ʧʝʨʠʦʜʘ, ʚ ʧʨʦʮʝʩʩʝ 

ʢʦʪʦʨʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ɼʅʂ ʫʜʚʘʠʚʘʝʪʩʷ, ʩʝʩʪʨʠʥʩʢʠʝ 

ʭʨʦʤʦʩʦʤʳ ʩʤʝʱʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ, ʥʦ ʜʘʣʝʢʦ 

ʥʝ ʨʘʩʭʦʜʷʪʩʷ, ʠ ʦʙʨʘʟʫʶʪ ʦʯʝʥʴ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʜʨʫʛ ʢ ʜʨʫʛʫ ʷʜʨʘ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʪʝʪʨʘʧʣʦʠʜʥʳʭ 

ʩʧʝʨʤʘʪʦʛʦʥʠʡ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʝʥʳ ʦʯʝʥʴ ʪʦʥʢʠʤ ʩʣʦʝʤ 
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ʮʠʪʦʧʣʘʟʤʳ ʠ ʚ ʢʦʪʦʨʳʭ ʧʦ-ʧʨʝʞʥʝʤʫ ʚʠʜʥʳ ʦʯʝʥʴ ʪʝʩʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʭʨʦʤʦʩʦʤʳ (ʩʤ. ʬʦʪʦ 1 ʫ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ). 

ʇʦ ʤʝʨʝ ʨʘʟʤʥʦʞʝʥʠʷ ï ʯʘʩʪʴ ʪʝʪʨʘʧʣʦʠʜʥʳʭ 

ʩʧʝʨʤʘʪʦʛʦʥʠʡ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʠ ʦʙʨʘʟʫʝʪ 

ʦʪʜʝʣʴʥʳʝ ʢʣʝʪʢʠ ʩ ʢʨʫʛʣʳʤʠ ʠʣʠ ʦʚʘʣʴʥʳʤʠ ʷʜʨʘʤʠ. ʕʪʠ 

ʢʣʝʪʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʩʪʫʧʘʶʪ ʚ ʩʠʥʪʝʪʠʯʝʩʢʫʶ 

ʠʥʪʝʨʬʘʟʫ ʠ ʦʙʨʘʟʫʶʪ ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʚʳʩʦʢʦʧʣʦʠʜʥʳʩ 

ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʤʳ ʫʩʣʦʚʥʦ ʥʘʟʚʘʣʠ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʘʤʠ I, 

ʪʘʢ ʢʘʢ ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʩʧʝʨʤʘʪʦʮʠʪʦʚ 

I-ʛʦ ʧʦʨʷʜʢʘ. ʇʦ ʟʘʚʝʨʰʝʥʠʠ S ʧʝʨʠʦʜʘ ʚ ʷʜʨʘʭ 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʦʚ I ʫ ʞʠʚʦʪʥʳʭ 

ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ (ʥʘʧʨʠʤʝʨ, ʫ R.ridibunda, ʬʦʪʦ 2, ʩʪʨ. 

110), ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʢʦʨʦʪʢʠʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʨʷʜʦʤ ʙʦʢ 

ʦ ʙʦʢ ʩʝʩʪʨʠʥʩʢʠʝ ʭʨʦʤʦʩʦʤʳ, ʢʦʪʦʨʳʝ ʚ ʦʯʝʥʴ 

ʚʳʩʦʢʦʧʣʦʠʜʥʳʭ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʘʭ (ʚʳʰʝ 8n) ʦʙʨʘʟʫʶʪ 

ʩʪʦʧʢʠ ʩʝʩʪʨʠʥʩʢʠʭ ʭʨʦʤʦʩʦʤ.*  ʂʘʢ ʙʫʜʝʪ ʚʠʜʥʦ ʠʟ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʣʦʞʝʥʠʷ, ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʠʷ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʯʠʩʣʦ ʪʘʢʠʭ ʩʪʦʧʦʢ ʭʨʦʤʦʩʦʤ ʫ ʚʠʜʦʚ, 

ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʘ ʢʦʥʲʶʛʘʮʠʷ ʛʦʤʦʣʦʛʠʯʥʳʭ 

ʭʨʦʤʦʩʦʤ ʚ ʤʝʡʦʟʝ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʘʧʣʦʠʜʥʦʤʫ ʥʘʙʦʨʫ 

ʭʨʦʤʦʩʦʤ. ɿʘʪʝʤ ʭʨʦʤʦʩʦʤʳ ʚ ʷʜʨʘʭ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʦʚ 

ʪʝʩʥʦ ʧʨʠʣʝʛʘʶʪ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʦʙʨʘʟʫʶʪʩʷ ʪʦʣʩʪʳʝ ʠ 

ʙʦʣʝʝ ʜʣʠʥʥʳʝ ʭʨʦʤʦʩʦʤʳ. 

* ) ʌʦʪʦʛʨʘʬʠʷ ʨʘʟʙʨʦʩʘʥʥʳʭ (ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ) 

ʩʝʩʪʨʠʥʩʢʠʭ ʭʨʦʤʦʩʦʤ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʘ I ʯʝʣʦʚʝʢʘ 

ʧʨʠʚʝʜʝʥʘ ʚ ʨʘʙʦʪʝ ʉʘʩʘʢʠ ʠ ʄʘʢʠʥʦ [79], ʚ ʢʦʪʦʨʦʡ 

ʘʚʪʦʨʳ ʦʪʥʦʩʷʪ ʵʪʠ ʭʨʦʤʦʩʦʤʳ ʢ ʭʨʦʤʦʩʦʤʘʤ 

ʧʦʣʠʧʣʦʠʜʥʦʛʦ ʩʧʝʨʤʘʪʦʛʦʥʠʷ (8n). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʭʨʦʤʦʩʦʤ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I ʧʦʨʷʜʢʘ, ʚ 

ʢʦʪʦʨʳʭ ʫ ʤʥʦʛʠʭ ʚʠʜʦʚ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥ ʭʨʦʤʦʤʝʨʥʳʡ 

ʨʠʩʫʥʦʢ (ʥʘʧʨʠʤʝʨ, ʩʪʨ. 138), ʭʨʦʤʦʩʦʤʳ 

ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʦʚ I ʚʳʛʣʷʜʷʪ ʫ ʪʝʭ ʞʝ ʚʠʜʦʚ ʦʜʥʦʨʦʜʥʳʤʠ 

ʧʦ ʜʣʠʥʝ (ʬʦʪʦ 2(1), 2(2), ʩʪʨ. 138).  
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ʇʦ ʦʢʦʥʯʘʥʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʪʦʣʩʪʳʭ ʠ ʜʣʠʥʥʳʭ 

ʭʨʦʤʦʩʦʤ ʧʨʦʠʩʭʦʜʠʪ ʤʠʪʦʪʠʯʝʩʢʦʝ (2-ʭ ʠʣʠ 

ʤʥʦʛʦʧʦʣʶʩʥʦʝ) ʜʝʣʝʥʠʝ ʷʜʝʨ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʦʚ I, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʫʶʪʩʷ ʷʜʨʘ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I 

ʧʦʨʷʜʢʘ, ʢʦʪʦʨʳʝ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʭʨʦʤʦʩʦʤ ʤʦʛʫʪ ʙʳʪʴ 

ʦʪʥʝʩʝʥʳ ʢ ʷʜʨʘʤ ʥʘ ʩʪʘʜʠʠ ʧʘʭʠʪʝʥʳ (ʩʤ. ʬʦʪʦ 3 ʫ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ). 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠ-

ʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟ ʷʜʝʨ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʦʚ 

I ʧʨʠ ʜʝʣʝʥʠʠ ʦʙʨʘʟʫʝʪʩʷ ʩʪʦʣʴʢʦ ʷʜʝʨ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I 

ʧʦʨʷʜʢʘ, ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ ʚ 

ʷʜʨʝ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʘ I ʙʦʣʴʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦ-

ʜʝʨʞʘʥʠʷ ɼʅʂ ʚ ʪʝʪʨʘʧʣʦʠʜʥʦʤ ʷʜʨʝ ʜʘʥʥʦʛʦ ʚʠʜʘ. 

ʇʨʘʚʜʘ, ʪʘʢʠʝ ʠʟʤʝʨʝʥʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʦʧʳʪʘʭ ʤʳ 

ʧʨʦʚʦʜʠʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʤʘʣʳʭ ʚʳʙʦʨʢʘʭ ʧʨʦʩʧʝʨʤʘʪʦ-

ʮʠʪʦʚ I (ʦʙʳʯʥʦ, ʥʝ ʙʦʣʴʰʝ 3ï5 ʷʜʝʨ, ʩʤ., ʥʘʧʨʠʤʝʨ, 

ʜʘʥʥʳʝ, ʧʨʠʚʝʜʥyʥʳʝ ʚ ʪʘʙʣʠʮʝ 1), ʪʘʢ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʪʘʢʪʥʳʭ ʷʜʝʨ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʦʚ I, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ 

ʥʘʡʪʠ ʚ ʢʘʞʜʦʡ ʜʘʥʥʦʡ ʩʝʨʠʠ ʧʨʝʧʘʨʘʪʦʚ (ʦʙʳʯʥʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʢʨʘʰʠʚʘʣʠ ʥʝ ʙʦʣʝʝ 10-ʪʠ ʧʨʝʧʘʨʘʪʦʚ) 

ʙʳʚʘʣʦ ʦʯʝʥʴ ʥʝʙʦʣʴʰʠʤ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʣʛyʢʦʡ 

ʧʦʚʨʝʞʜʘʝʤʦʩʪʴʶ ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʢʣʝʪʦʢ ʠ ʷʜʝʨ ʧʨʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʧʨʝʧʘʨʘʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʦʣʴʰʦʝ ʯʠʩʣʦ 

ʪʘʢʠʭ ʦʪʜʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʭʦʪʷ ʠ ʥʘ ʤʘʣʳʭ ʚʳʙʦʨʢʘʭ, ʫ 

ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʜʘʪy ʚʦʟʤʦʞʥʦʩʪʴ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ 

ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʠʢʘʢʦʛʦ çʜʦʩʠʥʪʝʟʘè ɼʅʂ ʚʦ ʚʥʦʚʴ 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʷʜʨʘʭ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I ʧʦʨʷʜʢʘ, ʢʦʪʦʨʦʝ 

ʧʦʩʪʫʣʠʨʫʝʪʩʷ ʥʝʢʦʪʦʨʳʤʠ ʘʚʪʦʨʘʤʠ [29], ʥʠʢʦʛʜʘ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʣʝʥʠʷ 

ʚʳʩʦʢʦʧʣʦʠʜʥʳʭ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʦʚ I (ʦʙʳʯʥʦ 16-ʪʠ-

ʧʣʦʠʜʥʳʭ) ʦʙʨʘʟʫʶʪʩʷ ʦʢʪʦʧʣʦʠʜʥʳʝ ʩʧʝʨʤʘʪʦʮʠʪʳ I-ʛʦ 

ʧʦʨʷʜʢʘ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ, ʚʩʪʫʧʘʷ ʚ ʤʝʡʦʪʠʯʝʩʢʦʝ ʜʝʣʝʥʠʝ, 

ʧʨʦʜʫʮʠʨʫʶʪ ʜʠʧʣʦʠʜʥʳʝ ʩʧʝʨʤʘʪʦʟʦʠʜʳ (ʩʦʜʝʨʞʘʱʠʝ 

2cɼʅʂ). 
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ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʝʱ y ʨʘʟ ʦʪʤʝʪʠʪʴ ʪʦ, ʯʪʦ 

ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʣʝʥʠʷ ʷʜʝʨ ʧʨʦʩʧʝʨʤʘʪʦ-

ʮʠʪʦʚ I ʷʜʨʘ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I-ʛʦ ʧʦʨʷʜʢʘ ʩʦʜʝʨʞʘʪ 

ʭʨʦʤʦʩʦʤʳ, ʢʦʪʦʨʳʝ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ 

ʢ ʭʨʦʤʦʩʦʤʘʤ ʥʘ ʩʪʘʜʠʠ ʧʘʭʠʪʝʥʳ. 

ɻʦʤʦʣʦʛʠʯʥʳʝ ʭʨʦʤʦʩʦʤʳ ʚʦ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ 

ʷʜʨʘʭ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I-ʛʦ ʧʦʨʷʜʢʘ ʫ ʚʠʜʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʭʘʨʘʢʪʝʨʥʘ ʢʦʥʲʶʛʘʮʠʷ ʛʦʤʦʣʦʛʠʯʥʳʭ ʭʨʦʤʦʩʦʤ ʚ ʤʝʡʦʟʝ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʫʞʝ ʧʦʧʘʨʥʦ ʢʦʥʲʶʛʠʨʦʚʘʥʳ (ʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʩʘʨʘʥʯʦʚʳʭ, ʢʦʥʴʢʘ, ʵʪʦ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ 

ʧʨʦʩʪʳʤ ʧʦʜʩʯʪyʦʤ ʭʨʦʤʦʩʦʤ, ʦʙ ʵʪʦʤ ʞʝ ʫ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʞʠʚʦʪʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘʣʠʯʠʝ ʧʦʣʦʚʳʭ ʧʫʟʳʨʴʢʦʚ ʚ 

ʷʜʨʘʭ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I-ʛʦ ʧʦʨʷʜʢʘ, ʢʦʪʦʨʳʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʩʦʩʪʦʷʪ ʠʟ ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʭ ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ) ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ, ʩʫʜʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ɼʅʂ ʨʘʚʥʦʤʫ 8ʩ ʫ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠʣʠ 4ʩ ʫ ʞʠʚʦʪʥʳʭ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ, 

ʪʝʪʨʘʜʘʤʠ. 

ʂʦʥʲʶʛʘʮʠʷ ʭʨʦʤʦʩʦʤ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʪʠʧʫ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʩʦʤʘʪʠʯʝʩʢʦʡ ʢʦʥʲʶʛʘʮʠʠ ʭʨʦʤʦʩʦʤ 

[40] ʝʱ yʚ ʷʜʨʘʭ ʩʧʝʨʤʘʪʦʛʦʥʠʡ, ʭʨʦʤʦʩʦʤʳ ʚ ʢʦʪʦʨʳʭ 

ʨʘʩʧʦʣʦʞʝʥʳ ʦʯʝʥʴ ʪʝʩʥʦ ʜʨʫʛ ʢ ʜʨʫʛʫ. 

ʂʘʢʦʛʦ-ʣʠʙʦ ʠʥʦʛʦ ʧʫʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I-

ʛʦ ʧʦʨʷʜʢʘ, ʢʨʦʤʝ ʢʘʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʠʪʦʪʠʯʝʩʢʠʭ ʜʝʣʝʥʠʡ 

ʚʳʩʦʢʦʧʣʦʠʜʥʳʭ ʷʜʝʨ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʦʚ I ʤʳ ʥʠʢʦʛʜʘ ʥʝ 

ʥʘʙʣʶʜʘʣʠ ʥʠ ʫ ʦʜʥʦʛʦ ʠʟ 16-ʪʠ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʚʠʜʦʚ 

ʞʠʚʦʪʥʳʭ. 

ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʷʜʨʘ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I ʧʦʨʷʜʢʘ ʧʦʩʣʝ 

ʧʣʘʟʤʦʛʘʤʠʠ (ʠʣʠ ʜʦ ʥʝ)y*  ʧʨʝʪʝʨʧʝʚʘʶʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ (ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʦʪʚʝʯʘʶʱʠʝ ʩʪʘʜʠʷʤ 

ʜʠʧʣʦʪʝʥʳ ʠ ʜʠʘʢʠʥʝʟʘ) ʠ ʚʩʪʫʧʘʶʪ ʚ ʤʝʡʦʪʠʯʝʩʢʦʝ 

ʜʝʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʣʠʯʥʦ ʫ ʞʠʚʦʪʥʳʭ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʢʣʘʩʩʘʤ. 

* ) ʇʦʣʥʦʡ ʧʣʘʟʤʦʪʦʤʠʠ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʥʘʙʣʶʜʝʥʠʡ 

ʌʘʫʮʝʪʪʘ [72] ʠ ʥʘʰʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ ʫ ʚʩʝʭ ʧʦʧʫʣʷʮʠʡ ʢʣʝʪʦʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 



49 

 

ʩʝʤʝʥʥʳʭ ʢʘʥʘʣʴʮʘʭ, ʠ ʦʥʠ ʝʱ y ʜʦʣʛʦ ʧʦʩʣʝ ʜʝʣʝʥʠʷ 

ʦʩʪʘʶʪʩʷ ʩʦʝʜʠʥʥyʥʳʤʠ ʧʣʘʟʤʘʪʠʯʝʩʢʠʤʠ ʤʦʩʪʠʢʘʤʠ. 

ʅʘʣʠʯʠʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʦʩʪʠʢʦʚ ʤʝʞʜʫ 

ʦʙʨʘʟʦʚʘʚʰʠʤʠʩʷ ʢʣʝʪʢʘʤʠ ʭʦʨʦʰʦ ʚʠʜʥʦ ʥʘ ʧʨʝʧʘʨʘʪʘʭ 

ʧʨʠ ʥʘʙʣʶʜʝʥʠʷʭ ʚ ʣʶʤʠʥʝʩʮʝʥʪʥʦʤ ʤʠʢʨʦʩʢʦʧʝ ʙʣʘ-

ʛʦʜʘʨʷ ʩʣʘʙʦʡ ʘʚʪʦʬʣʫʦʨʝʩʮʝʥʮʠʠ ʮʠʪʦʧʣʘʟʤʳ. 

 

ɽʩʪʝʩʪʚʝʥʥʦ, ʜʦʣʞʝʥ ʚʦʟʥʠʢʥʫʪʴ ʚʦʧʨʦʩ, ʢʘʢ ʞʝ 

ʧʨʦʠʟʦʰʣʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʭʦʜʷʪ ʠ 

ʧʨʝʜʤʝʡʦʪʠʯʝʩʢʫʶ ʠʥʪʝʨʬʘʟʫ (ʚ ʧʝʨʠʦʜ ʢʦʪʦʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʩʠʥʪʝʟ ɼʅʂ ʜʦ 4ʩ), ʠ ʩʪʘʜʠʠ ʣʝʧʪʦʪʝʥʫ ʠ 

ʟʠʛʦʪʝʥʫ (ʥʘ ʢʦʪʦʨʳʭ ʛʦʤʦʣʦʛʠʯʥʳʝ ʭʨʦʤʦʩʦʤʳ ʝʱ yʥʝ 

ʢʦʥʲʶʛʠʨʦʚʘʥʳ ʠʣʠ ʢʦʥʲʶʛʘʮʠʷ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪʩʷ). 

 

ʕʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ, ʢʘʢ ʤʳ ʫʞʝ 

ʦʪʤʝʯʘʣʠ ʚʳʰʝ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʡʦʟʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʜʘʚʣʝʥʥʳʭè 

ʧʨʝʧʘʨʘʪʘʭ ʢʣʝʪʦʢ, ʪʦ ʦʪʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʧʦʣʦʚʳʝ 

ʢʣʝʪʢʠ ʦʪ ʧʦʧʫʣʷʮʠʡ ʢʣʝʪʦʢ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ 

ʚʭʦʜʷʱʠʭ ʚ ʣʠʥʠʶ ʧʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʥʦ ʚʩʝʛʜʘ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʥʘ ʧʨʝʧʘʨʘʪʘʭ, ʦʢʘʟʳʚʘʣʦʩʴ 

ʥʝʚʦʟʤʦʞʥʳʤ.  

ʊʘʢʠʤʠ ʢʣʝʪʢʘʤʠ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʷʚʣʷʶʪʩʷ ʧʣʦʩʢʠʝ 

ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʩʝʤʝʥʥʳʭ ʢʘʥʘʣʴʮʝʚ ʩ ʦʚʘʣʴʥʳʤʠ 

ʷʜʨʘʤʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʦʧʦʨʥʳʝ ʢʣʝʪʢʠ ʠʣʠ ʢʣʝʪʢʠ 

ʉʝʨʪʦʣʠ) ʠ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʝ ʢʣʝʪʢʠ, ʩʦʩʪʘʚʣʷʶʱʠʝʝ 

ʩʦʝʜʠʥʠʪʝʣʴʥʫʶ ʪʢʘʥʴ ʤʝʞʜʫ ʩʝʤʝʥʥʳʤʠ ʢʘʥʘʣʴʮʘʤʠ, 

ʠʥʘʯʝ ʥʘʟʳʚʘʝʤʳʝ ʢʣʝʪʢʘʤʠ ʃʝʡʜʠʛʘ. ʀʥʪʝʨʬʘʟʥʳʝ ʷʜʨʘ 

ʢʣʝʪʦʢ ʉʝʨʪʦʣʠ ʠ ʃʝʡʜʠʛʘ ʥʘ ʧʨʝʧʘʨʘʪʘʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʢʣʝʪʦʢ ʯʘʩʪʦ ʦʯʝʥʴ ʩʭʦʜʥʳ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʠ ʠʤʝʶʪ 

ʢʨʫʧʥʳʝ ʷʜʨʳʰʢʠ (ʷʜʨʳʰʢʠ ʢʣʝʪʦʢ ʉʝʨʪʦʣʠ ʦʙʳʯʥʦ 

ʥʝʩʢʦʣʴʢʦ ʤʝʣʴʯʝ). 

ʕʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʉʝʨʪʦʣʠ ʠ ʢʣʝʪʢʠ ʃʝʡʜʠʛʘ 

(ʢʦʪʦʨʳʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʵʧʠʪʝʣʠʘʣʴʥʳʭ 

ʢʣʝʪʦʢ) ʷʚʣʷʶʪʩʷ ʜʠʧʣʦʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʨʘʟʤʥʦʞʘʶʪʩʷ 
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ʤʠʪʦʪʠʯʝʩʢʠ. ɸʥʘʣʦʛʠ ʵʪʠʭ ʢʣʝʪʦʢ ʝʩʪʴ ʠ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ ʞʠʚʦʪʥʳʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʝʤʝʥʥʳʭ ʢʘʥʘʣʴʮʘʭ ʞʠʚʦʪʥʳʭ ʚʩʝʛʜʘ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦʧʫʣʷʮʠʷ ʛʘʧʣʦʠʜʥʳʭ ʢʣʝʪʦʢ, ʚ ʥʝʞʥʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʷʜʨʘʭ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʶʪ ʯʪyʢʦ 

ʚʳʨʘʞʝʥʥʳʝ ʷʜʨʳʰʢʠ, ʥʦ ʚʩʝʛʜʘ ʠʤʝʶʪʩʷ ʛʣʳʙʢʠ ɼȼɄ, 

ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʭʨʦʤʦʮʝʥʪʨʳ (ʬʦʪʦ 9 ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ). 

ʂ ʧʦʣʦʚʦʤʫ ʧʫʪʠ ʵʪʘ ʧʦʧʫʣʷʮʠʷ ʢʣʝʪʦʢ ʧʨʷʤʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʥʝ ʠʤʝʝʪ, ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝʩʪy ʚ ʩʝʤʝʥʥʠʢʘʭ 

ʣʠʦʮʠʪʘʨʥʫʶ ʬʫʥʢʮʠʶ.  

ʊʘʢʦʝ ʤʥʝʥʠʝ ʦ ʬʫʥʢʮʠʠ ʵʪʠʭ ʢʣʝʪʦʢ ʫ ʥʘʩ ʩʣʦʞʠʣʦʩʴ 

ʥʘ ʪʦʤ ʦʩʥʦʚʘʥʠʠ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʢʣʝʪʦʢ ʨʝʟʢʦ 

ʚʦʟʨʘʩʪʘʝʪ ʚ ʧʝʨʠʦʜʳ ʘʢʪʠʚʠʟʘʮʠʠ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ 

ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ ʞʠʚʦʪʥʳʭ ʩ ʷʩʥʦ ʚʳʨʘʞʝʥʥʳʤ ʧʦʣʦʚʳʤ 

ʮʠʢʣʦʤ (ʧʪʠʮʳ, ʧʨʝʩʤʳʢʘʶʱʠʝʩʷ, ʘʤʬʠʙʠʠ)*. ʅʘ ʧʦʧʝ-

ʨʝʯʥʳʭ ʩʨʝʟʘʭ ʩʝʤʝʥʥʳʭ ʢʘʥʘʣʴʮʝʚ ʵʪʠ ʢʣʝʪʢʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʣʠʞʝ ʢ ʧʨʦʩʚʝʪʫ 

ʢʘʥʘʣʴʮʝʚ, ʪʦ ʝʩʪʴ ʚ ʪʦʡ ʦʙʣʘʩʪʠ ʢʘʥʘʣʴʮʝʚ, ʛʜʝ ʥʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʦ ʧʨʦʪʝʢʘʝʪ ʩʧʝʨʤʠʦʛʝʥʝʟ ʠ ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʦʪʙʨʦʩ 

ʠ ʣʠʟʠʩ ʫʯʘʩʪʢʦʚ ʮʠʪʦʧʣʘʟʤʳ, ʯʘʩʪʦ ʩ ʚʢʣʶʯʥyʥʳʤʠ ʚ ʥʠʭ 

ʵʣʠʤʠʥʠʨʫʝʤʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʷʜʝʨʥʦʛʦ ɼʅʇ. ʕʪʠ ʢʣʝʪʢʠ 

ʤʳ ʫʩʣʦʚʥʦ ʥʘʟʚʘʣʠ ʣʠʟʠʨʫʶʱʠʤʠ ʢʣʝʪʢʘʤʠ. ɺ ʧʝʨʠʦʜʳ 

ʘʢʪʠʚʠʟʘʮʠʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʣʠʟʠʨʫʶʱʠʝ ʢʣʝʪʢʠ ʘʢʪʠʚʥʦ 

ʨʘʟʤʥʦʞʘʶʪʩʷ ʧʫʪʤy ʤʠʪʦʟʘ ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚ ʙʦʣʴʰʦʤ 

ʯʠʩʣʝ ʛʠʙʥʫʪ. 

* ) ʂʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʃʝʡʜʠʛʘ, ʥʘʧʨʦʪʠʚ, ʨʝʟʢʦ 

ʚʦʟʨʘʩʪʘʝʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʩʧʝʨʤʠʦʛʝʥʝʟ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, 

ʯʪʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʝʱ yɿʘʚʘʨʟʠʥʳʤ [18]. 

 

ʀʟ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ [23, 38, 43, 64, 67, 

71] ʠ ʥʘʰʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʠʟʫʯʘʶʱʠʝ ʤʝʡʦʟ, 

ʩʧʝʨʤʘʪʦʛʝʥʝʟ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟ ʫ ʞʠʚʦʪʥʳʭ, ʦʰʠʙʦʯʥʦ 

ʧʨʠʥʠʤʘʶʪ ʧʨʦʬʘʟʥʳʝ ʷʜʨʘ ʢʣʝʪʦʢ ʉʝʨʪʦʣʠ ʠ ʃʝʡʜʠʛʘ, 

ʭʨʦʤʦʩʦʤʳ ʚ ʢʦʪʦʨʳʭ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʯʘʩʪʦ ʨʘʧʦʣʘʛʘʶʪʩʷ ʚ 



51 

 

ʚʠʜʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʙʫʢʝʪʘè (ʬʦʪʦ 10ʘ ʠ 11ʘ ʫʢʘʟʥʳʭ 

ʚʠʜʦʚ) ʟʘ ʤʝʡʦʪʠʯʝʩʢʠʝ ʷʜʨʘ ʥʘ ʩʪʘʜʠʠ ʣʝʧʪʦʪʝʥʳ-

ʟʠʛʦʪʝʥʳ*, ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʷʜʨʘ ʛʘʧʣʦʠʜʥʳʭ ʣʠʟʠʨʫʶʱʠʭ 

ʢʣʝʪʦʢ ʚ ʢʦʥʮʝ S ʧʝʨʠʦʜʘ, ʩʦʜʝʨʞʘʱʠʭ ʭʨʦʤʦʮʝʥʪʨʳ (ʬʦʪʦ 

9S ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ) ʟʘ ʠʥʪʝʨʬʘʟʥʳʝ ʷʜʨʘ ʩʧʝʨʤʘʪʦʮʠʪʦʚ 

II -ʛʦ ʧʦʨʷʜʢʘ, ʧʨʦʬʘʟʥʳʝ ʠ ʤʠʪʦʪʠʯʝʩʢʠ ʜʝʣʷʱʠʝʩʷ ʷʜʨʘ 

ʛʘʧʣʦʠʜʥʳʭ ʣʠʟʠʨʫʶʱʠʭ ʢʣʝʪʦʢ (ʬʦʪʦ 9ʘ, 9b, 9ʩ ʫ ʨʘʟʥʳʭ 

ʚʠʜʦʚ) ʟʘ ʜʝʣʷʱʠʝʩʷ ʷʜʨʘ ʩʧʝʨʤʘʪʦʮʠʪʦʚ II -ʛʦ ʧʦʨʷʜʢʘ. 

* ) ʕʪʘ ʦʰʠʙʢʘ ʧʨʠʚʝʣʘ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦ ʪʦʤ, ʯʪʦ 

ʩʧʝʨʤʘʪʦʮʠʪʳ 1 - ʛʦ ʧʦʨʷʜʢʘ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʝʨʠʦʜʘ ʨʦʩʪʘ ʜʠʧʣʦʠʜʥʳʭ ʩʧʝʨʤʘʪʦʛʦʥʠʡ, ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʶ, ʢʦʪʦʨʦʝ ʤʥʦʛʠʝ ʛʦʜʳ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʠʩʢʫʩʩʠʶ ʦ 

ʤʝʭʘʥʠʟʤʝ ʢʦʥʲʶʛʘʮʠʠ ʛʦʤʦʣʦʛʠʯʥʳʭ ʭʨʦʤʦʩʦʤ ʚ 

ʤʝʡʦʮʠʪʘʭ ʞʠʚʦʪʥʳʭ. 

 

ʅʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʘʤʦʡ ʩʝʨʴʟyʥʦʡ ʦʰʠʙʢʦʡ, ʢʦʪʦʨʘʷ ʚ 

ʠʟʚʝʩʪʥʦʡ ʩʪʝʧʝʥʠ ʧʠʪʘʣʘ ʚʳʰʝʧʨʠʚʝʜʥyʥʳʝ ʦʰʠʙʦʯʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʪʦ, ʯʪʦ ʠʥʪʝʨʬʘʟʥʳʝ ʷʜʨʘ 

ʛʘʧʣʦʠʜʥʳʭ ʣʠʟʠʨʫʶʱʠʭ ʢʣʝʪʦʢ (ʥʝʞʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-

ʥʳʝ ʷʜʨʘ ʩ ʭʨʦʤʦʮʝʥʪʨʘʤʠ) ʥʝ ʠʤʝʶʱʠʭ ʧʨʷʤʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʢ ʩʧʝʨʤʘʪʦʛʝʥʝʟʫ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʫ, ʧʨʠʥʠʤʘ-

ʶʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʟʘ ʷʜʨʘ ʤʦʣʦʜʳʭ ʩʧʝʨʤʘʪʠʜ.  

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚʦʟʥʠʢʣʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʚʝʨʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʣʶʙʦʤʫ ʢʣʘʩʩʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʝ-

ʣʝʥʠʡ ʤʝʡʦʟʘ ʠʟ ʷʜʨʘ ʩʧʝʨʤʘʪʦʮʠʪʘ I-ʛʦ ʧʦʨʷʜʢʘ 

ʦʙʨʘʟʫʝʪʩʷ ʯʝʪʳʨʝ ʩʧʝʨʤʘʪʠʜʳ, ʧʨʝʚʨʘʱʘʶʱʠʝʩʷ ʟʘʪʝʤ ʚ 

ʯʝʪʳʨʝ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʩʘʤʦʤ 

ʜʝʣʝ, ʠ ʢʘʢ ʙʫʜʝʪ ʚʠʜʥʦ ʠʟ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʟʣʦʞʝʥʠʷ, ʵʪʦ 

ʠʤʝʝʪ ʤʝʩʪʦ ʪʦʣʴʢʦ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʇʨʠ ʵʪʦʤ ʷʜʨʘ 

ʥʘʩʪʦʷʱʠʭ ʤʦʣʦʜʳʭ ʩʧʝʨʤʘʪʠʜ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʣʢʠʝ ʷʜʨʘ ʩ 

ʛʦʤʦʛʝʥʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ ʥʠʭ ɼʅʂ (ʬʦʪʦ 5 ʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʣʝʢʦʧʠʪʘʶʱʠʭ).  
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ɺ ʧʨʦʮʝʩʩʝ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʷʜʨʘ ʩʧʝʨʤʘʪʠʜ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʨʘʟʤʝʨʘʭ, ʚ ʥʠʭ ʧʨʦʠʩʭʦʜʠʪ ʩʥʘʯʘʣʘ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ɼʅʇ, ʘ ʟʘʪʝʤ ʵʣʠʤʠʥʘʮʠʷ ʧʦʣʦʚʠʥʳ 

ɼʅʂ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʷʜʨʝ ʢʘʞʜʦʡ 

ʩʧʝʨʤʘʪʠʜʳ. ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ ʞʠʚʦʪʥʳʭ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʤʝʡʦʪʠʯʝʩʢʦʛʦ ʜʝʣʝʥʠʷ ʠʟ ʷʜʨʘ ʩʧʝʨʤʘʪʦʮʠʪʘ I-

ʛʦ ʧʦʨʷʜʢʘ ʚ ʥʦʨʤʝ ʦʙʨʘʟʫʝʪʩʷ ʥʝ ʙʦʣʴʰʝ 2-ʭ ʛʘʧʣʦʠʜʥʳʭ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʘ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ɼʅʇ (50%) ʥʘ ʪʦʤ ʠʣʠ 

ʠʥʦʤ ʵʪʘʧʝ ʤʝʡʦʟʘ ʵʣʠʤʠʥʠʨʫʝʪʩʷ. 

 

ʇʨʝʞʜʝ, ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʠʟʣʦʞʝʥʠʶ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ. ɽʩʣʠ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʢʣʘʩʩʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʟʷʪʳ ʥʘʤʠ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʩʝʤʝʥʥʠʢʘʭ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʢʣʝʪʢʠ ʥʘ 

ʚʩʝʭ ʩʪʘʜʠʷʭ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʪʦ, ʥʘʧʨʦʪʠʚ, ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʠʭ 

ʢʣʘʩʩʦʚ, ʚʳʙʨʘʥʥʳʭ ʥʘʤʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘʢʪʠʚʥʦʝ 

ʧʨʦʪʝʢʘʥʠʝ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʜʦʚʦʣʴʥʦ 

ʩʪʨʦʛʦ ʧʨʠʫʨʦʯʝʥʦ ʢ ʦʧʨʝʜʝʣʥyʥʦʤʫ ʚʨʝʤʝʥʠ ʛʦʜʘ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ.  

ʇʦʵʪʦʤʫ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʠʟʫʯʝʥʠʶ 

ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʠʦʜ 

ʘʢʪʠʚʥʦʛʦ ʝʛʦ ʧʨʦʪʝʢʘʥʠʷ ʫ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ ʚ ʜʘʥʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʷʚʣʝʥʠʝ 

ʵʣʠʤʠʥʘʮʠʠ ʧʦʣʦʚʠʥʳ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ ʚ ʧʨʦʮʝʩʩʝ 

ʩʧʝʨʤʠʦʛʝʥʝʟʘ, ʢʦʪʦʨʦʝ ʚʳʨʘʞʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʦʪʢʨʦʚʝʥʥʦ, 

ʥʘʧʨʠʤʝʨ, ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʘʢʠʭ ʢʣʘʩʩʦʚ ʢʘʢ ʧʪʠʮʳ ʠ 

ʟʝʤʥʦʚʦʜʥʳʝ (ʩʤ. ʥʠʞʝ), ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʪʦʣʴʢʦ ʧʦʪʦʤʫ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜʳ ʧʨʠʦʩʪʘʥʦʚʢʠ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ 

ʩʧʝʨʤʠʦʛʝʥʝʟʘ. 

ʇʦʩʣʝ ʵʪʠʭ ʦʙʱʠʭ ʧʦʷʩʥʝʥʠʡ ʠ ʟʘʤʝʯʘʥʠʡ ʧʝʨʝʡʜʤy ʢ 

ʦʧʠʩʘʥʠʶ ʩʤʝʥʳ ʷʜʝʨʥʳʭ ʬʦʨʤ ʚ ʧʨʦʮʝʩʩʝ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ 

ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ ʢʘʞʜʦʛʦ ʠʟ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʚʠʜʦʚ 

ʞʠʚʦʪʥʳʭ. 
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ʊʀʇ ï ʍʆʈɼʆɺʓɽ 

 

1. ʂʣʘʩʩ ï ʄʣʝʢʦʧʠʪʘʶʱʠʝ 

 

ʘ). ɹʳʢ (Bos taurus). ʏʠʩʣʦ ʭʨʦʤʦʩʦʤ (2ʧ)=60 [12].  

 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʛʝʥʠʪʘʣʠʠ 

ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʥʘ 

ʄʦʩʢʦʚʩʢʦʤ ʤʷʩʦʢʦʤʙʠʥʘʪʝ. 

ʉʧʝʨʤʘʪʦʛʝʥʝʟ ʫ ʙʳʢʘ ʧʨʦʩʣʝʞʝʥ ʥʘʤʠ ʩ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʩʣʝʜʥʝʡ ʛʝʥʝʨʘʮʠʠ ʪʝʪʨʘʧʣʦʠʜʥʳʭ ʩʧʝʨʤʘʪʦʛʦʥʠʡ. ʇʦ 

ʤʝʨʝ ʨʘʟʤʥʦʞʝʥʠʷ ʯʘʩʪʴ ʪʝʪʨʘʧʣʦʠʜʥʳʭ ʩʧʝʨʤʘʪʦʛʦʥʠʡ 

ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʠ ʦʙʨʘʟʫʝʪ ʢʣʝʪʢʠ ʩ ʢʨʫʛʣʳʤʠ 

ʷʜʨʘʤʠ. ʗʜʨʘ ʵʪʠʭ ʢʣʝʪʦʢ ʚʩʪʫʧʘʶʪ ʚ S ʧʝʨʠʦʜ, ʧʦ 

ʦʢʦʥʯʘʥʠʠ ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʫʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʛʝʥʝʨʘʮʠʷ 

ʢʣʝʪʦʢ ï ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʳ I. ʇʨʦʩʧʝʨʤʘʪʦʮʠʪʳ I ʫ ʙʳʢʘ, 

ʧʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʦʙʳʯʥʦ ʦʢʪʦʧʣʦʠʜʥʳʝ (2). ɿʘʪʝʤ 

ʧʨʦʠʩʭʦʜʠʪ ʤʠʪʦʪʠʯʝʩʢʦʝ ʜʝʣʝʥʠʝ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʦʚ I (2ʘ, 

2b, 2ʩ), ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʫʶʪʩʷ ʩʧʝʨʤʘʪʦʮʠʪʳ I-

ʛʦ ʧʦʨʷʜʢʘ ʩ ʷʜʨʘʤʠ (ʩʦʜʝʨʞʘʱʠʤʠ ʧʦ 8ʩ ɼʅʂ) ʥʘ ʩʪʘʜʠʠ, 

ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʪʘʜʠʠ ʧʘʭʠʪʝʥʳ (3). ɺ ʧʨʦʮʝʩʩʝ 

ʧʦʜʛʦʪʦʚʢʠ ʢ 1-ʤʫ ʜʝʣʝʥʠʶ ʤʝʡʦʟʘ ʙʠʚʘʣʝʥʪʳ ʚ ʷʜʨʝ 

ʩʙʣʠʞʘʶʪʩʷ ʠ ʦʙʨʘʟʫʶʪ ʦʯʝʥʴ ʢʦʤʧʘʢʪʥʫʶ ʷʜʝʨʥʫʶ ʬʦʨʤʫ 

ʥʘ ʩʪʘʜʠʠ ʤʝʪʘʬʘʟʳ (3a1). ʅʘ ʬʦʪʦ 3ʘ2 ʠ 3ʘ3 ʧʦʢʘʟʘʥʳ 

ʷʜʝʨʥʳʝ ʬʦʨʤʳ ʥʘ ʩʪʘʜʠʠ ʤʝʪʘʬʘʟʳ, ʥʦ ʨʘʩʧʣʘʩʪʘʥʥʳʝ ʥʘ 

ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʧʨʝʧʘʨʘʪʦʚ. ɿʘʪʝʤ 

ʩʣʝʜʫʝʪ ʘʥʘʬʘʟʘ I (ʦʪʜʝʣʴʥʳʭ ʭʨʦʤʦʩʦʤ ʚ ʘʥʘʬʘʟʝ ʦʙʳʯʥʦ 

ʥʝ ʚʠʜʥʦ), ʪʝʣʦʬʘʟʘ I ʠ ʮʠʪʦʢʠʥʝʟ, ʠ ʦʙʨʘʟʫʶʪʩʷ ʷʜʝʨʥʳʝ 

ʬʦʨʤʳ ʩʧʝʨʤʘʪʦʮʠʪʦʚ II -ʦʛʦ ʧʦʨʷʜʢʘ (4(1), 4(2)). ʆʙʨʘʟʫʝʪʩʷ 

ʣʠ ʷʜʝʨʥʘʷ ʦʙʦʣʦʯʢʘ ʫ ʷʜʝʨʥʳʭ ʬʦʨʤ ʩʧʝʨʤʘʪʦʮʠʪʦʚ II -ʛʦ 

ʧʦʨʷʜʢʘ, ï ʥʝʷʩʥʦ. ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʙʝʟ ʚʠʜʠʤʦʛʦ 

ʠʥʪʝʨʢʠʥʝʟʘ ʵʪʠ ʷʜʝʨʥʳʝ ʬʦʨʤʳ ʚʩʪʫʧʘʶʪ ʚʦ 2-ʦʝ ʜʝʣʝʥʠʝ 

ʤʝʡʦʟʘ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʦʪʜʝʣʴʥʳʝ ʭʨʦʤʦʩʦʤʳ ʪʘʢʞʝ 

ʥʝʨʘʟʣʠʯʠʤʳ (4ʘ, 4b, 4ʩ). ʇʦʵʪʦʤʫ ʥʘ ʩʚʝʪʦʦʧʪʠʯʝʩʢʦʤ 
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ʫʨʦʚʥʝ 2-ʝ ʜʝʣʝʥʠʝ ʤʝʡʦʟʘ ʚʳʛʣʷʜʠʪ ʢʘʢ ʧʨʦʩʪʦʝ 

ʧʝʨʝʪʷʛʠʚʘʥʠʝ ʥʘʜʚʦʝ ʷʜʝʨʥʦʡ ʬʦʨʤʳ. 

ɺʥʦʚʴ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʛʘʧʣʦʠʜʥʳʝ ʷʜʨʘ, ʢʘʞʜʦʝ ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ 2ʩɼʅʂ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʜʝʨʞʘʥʠʶ 

ɼʅʂ ʚ ʷʜʨʘʭ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ), ʚʥʘʯʘʣʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʨʷʜʦʤ (5(1)), ʘ ʟʘʪʝʤ ʨʘʩʭʦʜʷʪʩʷ ʢ ʧʦʣʶʩʘʤ 

ʢʣʝʪʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʮʠʪʦʢʠʥʝʟʘ ʦʙʨʘʟʫʶʪʩʷ ʜʚʝ 

ʛʘʧʣʦʠʜʥʳʝ ʩʧʝʨʤʘʪʠʜʳ. 

ʗʜʨʘ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʩʧʝʨʤʘʪʠʜ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʣʢʠʝ ʷʜʨʘ ʩ ʛʦʤʦʛʝʥʥʦ 

ʨʘʩʧʨʝʜʝʣʥyʥʦʡ ʚ ʥʠʭ ɼʅʂ (5(1)). ʕʪʠ ʷʜʨʘ ʩʦʚʝʨʰʝʥʥʦ ʥʝ 

ʧʦʭʦʞʠ ʥʘ ʠʥʪʝʨʬʘʟʥʳʝ ʛʘʧʣʦʠʜʥʳʝ ʷʜʨʘ ʣʠʟʠʨʫʶʱʠʭ 

ʢʣʝʪʦʢ (9(2)). ʗʜʨʘ ʣʠʟʠʨʫʶʱʠʭ ʢʣʝʪʦʢ ʥʘ ʧʨʝʧʘʨʘʪʘʭ 

ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʝʝ, ʚ ʥʠʭ ʚʠʜʥʘ ʥʝʞʥʘʷ ʭʨʦʤʘʪʠʥʦʚʘʷ ʩʝʪʴ 

ʠ ʥʝʩʢʦʣʴʢʦ ʢʘʧʣʝʚʠʜʥʳʭ ʭʨʦʤʦʮʝʥʪʨʦʚ.  

ʂʘʢ ʤʳ ʦʪʤʝʯʘʣʠ ʚʳʰʝ, ʠʤʝʥʥʦ ʷʜʨʘ ʛʘʧʣʦʠʜʥʳʭ 

ʣʠʟʠʨʫʶʱʠʭ ʢʣʝʪʦʢ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ [67, 68, 69] ʚ ʩʚʦʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ ʙʳʢʘ ʦʰʠʙʦʯʥʦ 

ʧʨʠʥʠʤʘʣʠ ʟʘ ʷʜʨʘ ʢʨʫʛʣʳʭ ʩʧʝʨʤʘʪʠʜ, ʯʪʦ ʷʚʠʣʦʩʴ 

ʧʨʠʯʠʥʦʡ ʨʷʜʘ ʜʨʫʛʠʭ ʦʰʠʙʦʢ. ʅʘ ʬʦʪʦ 9(1), 9S 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʨʷʜʫ ʩ ʠʥʪʝʨʬʘʟʥʳʤʠ ʷʜʨʘʤʠ ʠ ʙʦʣʝʝ 

ʢʨʫʧʥʳʝ ʷʜʨʘ ʛʘʧʣʦʠʜʥʳʭ ʣʠʟʠʨʫʶʱʠʭ ʢʣʝʪʦʢ ʚ ʢʦʥʮʝ S 

ʧʝʨʠʦʜʘ, ʪʘʢʞʝ ʩʦʜʝʨʞʘʱʠʝ ʭʨʦʤʦʮʝʥʪʨʳ, ʢʦʪʦʨʳʝ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʰʠʙʦʯʥʦ ʧʨʠʥʠʤʘʶʪ ʟʘ ʠʥʪʝʨʬʘʟʥʳʝ 

ʷʜʨʘ ʩʧʝʨʤʘʪʦʮʠʪʦʚ II -ʛʦ ʧʦʨʷʜʢʘ. ʅʘ ʬʦʪʦ 9ʘ ʠ 9b 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʘʥʘʬʘʟʘ ʠ ʪʝʣʦʬʘʟʘ 

ʜʝʣʷʱʠʭʩʷ ʷʜʝʨ ʛʘʧʣʦʠʜʥʳʭ ʣʠʟʠʨʫʶʱʠʭ ʢʣʝʪʦʢ. 

ʇʨʝʚʨʘʱʝʥʠʝ ʷʜʨʘ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʩʧʝʨʤʘʪʠʜʳ 

ʫ ʙʳʢʘ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʷʜʨʘ ʟʨʝʣʦʛʦ 

ʩʧʝʨʤʘʪʦʟʦʠʜʘ, ʥʘʯʠʥʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʷʜʨʘ 

(5(2)) ʠ ʝʛʦ ʫʜʣʠʥʝʥʠʷ (ʦʙʨʘʟʦʚʘʥʠʷ ʷʜʨʘ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

ʧʨʦʜʦʣʛʦʚʘʪʦʡ ʩʧʝʨʤʘʪʠʜʳ). ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʚ ʷʜʨʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ɼʅʂ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ 

ʦʜʥʘ ʯʘʩʪʴ ɼʅʂ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʝʨʝʜʥʝʡ 

ʦʙʣʘʩʪʠ ʷʜʨʘ ʙʫʜʫʱʝʛʦ ʩʧʝʨʤʘʪʦʟʦʠʜʘ, ʘ ʜʨʫʛʘʷ ʯʘʩʪʴ ɼʅʂ 
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ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʦʙʣʘʩʪʠ, ʙʣʠʞʝ ʢ 

ʰʝʡʢʝ ʙʫʜʫʱʝʛʦ ʩʧʝʨʤʘʪʦʟʦʠʜʘ (5ʘ ï 5ʝ). 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ɼʅʂ ʥʘ 

ʩʪʘʜʠʠ ʧʨʝʚʨʘʱʝʥʠʷ ʷʜʨʘ ʧʨʦʜʦʣʛʦʚʘʪʦʡ ʩʧʝʨʤʘʪʠʜʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʬʦʪʦ 5f1 ʠ 5f2, ʥʘʯʠʥʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʘʷ 

ʵʣʠʤʠʥʘʮʠʷ ʪʦʡ ʯʘʩʪʠ ɼʅʂ, ʢʦʪʦʨʘʷ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʚ 

ʟʘʜʥʝʡ ʦʙʣʘʩʪʠ ʷʜʨʘ (6(1)), ʀ ʨʘʟʚʠʪʠʝ ʭʚʦʩʪʘ 

ʩʧʝʨʤʘʪʦʟʦʠʜʘ. ʕʣʠʤʠʥʘʮʠʷ ʧʦʣʦʚʠʥʳ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ, 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʷʜʨʝ ʧʨʦʜʦʣʛʦʚʘʪʦʡ 

ʩʧʝʨʤʘʪʠʜʳ, ʟʘʚʝʨʰʘʝʪʩʷ ʚ ʩʧʝʨʤʘʪʦʟʦʠʜʘʭ, ʚʳʪʝʩʥʝʥʥʳʭ 

ʢ ʮʝʥʪʨʫ ʩʝʤʝʥʥʦʛʦ ʢʘʥʘʣʴʮʘ. 

ɺ ʷʜʨʘʭ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʯʘʩʪʦ ʤʦʞʥʦ ʚʠʜʝʪʴ 

ʪyʤʥʫʶ ʧʦʧʝʨʝʯʥʫʶ ʧʦʣʦʩʫ (ʫʯʘʩʪʦʢ ʷʜʨʘ, ʦʙʝʜʥʥyʥʳʡ 

ɼʅʂ). ʕʪʦʡ ʧʦʣʦʩʦʡ (7(1) ʠ 7(2)) ʦʪʤʝʯʝʥʘ ʛʨʘʥʠʮʘ ʤʝʞʜʫ 

ʟʘʜʥʝʡ ʦʙʣʘʩʪʴʶ ʷʜʨʘ ʧʨʦʜʦʣʛʦʚʘʪʦʡ ʩʧʝʨʤʘʪʠʜʳ, ʚ 

ʢʦʪʦʨʦʡ ʙʳʣʘ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʵʣʠʤʠʥʠʨʫʝʤʘʷ ʟʘʪʝʤ 

ʯʘʩʪʴ ɼʅʂ (5f1 ʠ 5f2) ʠ ʧʝʨʝʜʥʝʡ ʦʙʣʘʩʪʴʶ, ʚ ʢʦʪʦʨʦʡ 

ʜʨʫʛʘʷ ʯʘʩʪʴ ɼʅʂ ʙʳʣʘ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʘ. 

ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ, ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʧʨʦʮʝʩʩʘ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ɼʅʂ ʚ ʷʜʨʝ ʩʧʝʨʤʘʪʠʜʳ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʠʣʠ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʷʜʨʘ ʟʨʝʣʦʛʦ ʩʧʝʨʤʘʪʦʟʦʠʜʘ 

ʚʠʜʥʘ ʩʦʭʨʘʥʠʚʰʘʷʩʷ ʢʘʧʣʷ ɼʅʂ (6(2)), ʢʦʪʦʨʘʷ ʥʝ ʙʳʣʘ 

ʵʣʠʤʠʥʠʨʦʚʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʛʦ, ʯʪʦ ʵʣʠʤʠʥʘʮʠʷ ɼʅʂ 

ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʟʘʜʥʝʤ ʢʦʥʮʝ ʷʜʨʘ ʧʨʦʜʦʣʛʦʚʘʪʦʡ 

ʩʧʝʨʤʘʪʠʜʳ. ʉʦʜʝʨʞʘʥʠʝ ɼʅʂ ʚ ʪʘʢʠʭ ʷʜʨʘʭ ʥʝʩʢʦʣʴʢʦ 

ʧʨʝʚʳʰʘʝʪ (ʥʘ 10ï15%) ʚʝʣʠʯʠʥʫ 1ʩ. 

ʅʘ ʧʨʝʧʘʨʘʪʘʭ ʢʣʝʪʦʢ ʩʝʤʝʥʥʠʢʦʚ ʙʳʢʘ ʤʦʞʥʦ 

ʚʩʪʨʝʪʠʪʴ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʷʜʨʘ ʟʨʝʣʳʭ ʜʠʧʣʦʠʜʥʳʭ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʩʦʜʝʨʞʘʱʠʝ 2ʩɼʅʂ, ʢʦʪʦʨʳʝ, ʢʘʢ 

ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʥʘʙʣʶʜʝʥʠʷ, ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʩʧʝʨʤʘʪʦʮʠʪʦʚ 

II -ʛʦ ʧʦʨʷʜʢʘ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʠ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʛʘʧʣʦ-

ʠʜʥʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʷʜʨʘ ʩʧʝʨʤʘʪʦʮʠʪʦʚ II-ʛʦ ʧʦʨʷʜʢʘ 

(ʫ ʥʠʭ ʚʥʘʯʘʣʝ ʬʦʨʤʠʨʫʝʪʩʷ ʷʜʝʨʥʘʷ ʦʙʦʣʦʯʢʘ) ʩʥʘʯʘʣʘ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʨʘʟʤʝʨʝ ʠ ʫʜʣʠʥʷʶʪʩʷ, ʟʘʪʝʤ ʚ ʥʠʭ 
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ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ɼʅʂ ʠ ʵʣʠʤʠʥʘʮʠʷ 

ʧʦʣʦʚʠʥʳ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ. 

ʅʘʨʫʰʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʩʧʝʨʤʠʦʛʝʥʝʟʘ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʦʜʠʣʠ ʙʳ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʭʚʦʩʪʘʪʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ 

ʙʝʟ ʵʣʠʤʠʥʘʮʠʠ ʧʦʣʦʚʠʥʳ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ ʠʟ ʷʜʝʨ 

ʩʧʝʨʤʘʪʠʜ, ʤʳ ʥʝ ʥʘʙʣʶʜʘʣʠ ʥʠ ʫ ʦʜʥʦʛʦ ʠʟ ʙʳʢʦʚ. 

ʅʘʨʷʜʫ ʩ ʷʜʝʨʥʳʤʠ ʬʦʨʤʘʤʠ ʢʣʝʪʦʢ, ʥʘʭʦʜʷʱʠʤʠʩʷ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ, ʥʘ 

ʧʨʝʧʘʨʘʪʘʭ ʩʝʤʝʥʥʠʢʦʚ ʙʳʢʘ ʚʩʝʛʜʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʠʧʣʦʠʜʥʳʝ ʷʜʨʘ ʵʧʠʪʝʣʠʘʣʴʥʳʭ 

ʢʣʝʪʦʢ ʩʝʤʝʥʥʳʭ ʢʘʥʘʣʴʮʝʚ (10) ʠ ʠʥʪʝʨʬʘʟʥʳʝ, ʠ 

ʜʝʣʷʱʠʝʩʷ ʷʜʨʘ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʭ ʢʣʝʪʦʢ (11, 11S, 11alï

11ʩ). ʅʘ ʬʦʪʦ 11S ʧʨʝʜʩʪʘʚʣʝʥʦ ʷʜʨʦ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ 

ʢʣʝʪʢʠ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ S ʧʝʨʠʦʜʝ, ʥʘ ʬʦʪʦ 11al, ʧʨʦʬʘʟʥʦʝ 

ʷʜʨʦ (4n, 8ʩ) ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʢʣʝʪʢʠ, ʭʨʦʤʦʩʦʤʳ 

ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʫʶʪ ʭʘʨʘʢʪʝʨʥʫʶ ʬʠʛʫʨʫ çʙʫʢʝʪʘè (ʥʘ ʬʦʪʦ 

11ʘ2 ʪʘʢʦʝ ʞʝ ʧʨʦʬʘʟʥʦʝ ʷʜʨʦ, ʪʦʣʴʢʦ ʩʠʣʴʥʦ 

ʨʘʩʧʣʘʩʪʘʥʥʦʝ ʥʘ ʩʪʝʢʣʝ). ʕʪʠ ʷʜʝʨʥʳʝ ʬʦʨʤʳ ʜʝʣʷʱʠʭʩʷ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʦʰʠʙʦʯʥʦ ʧʨʠʥʠʤʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: ʟʘ ʩʪʘʜʠʶ çʨʦʩʪʘè 

ʷʜʝʨ ʩʧʝʨʤʘʪʦʮʠʪʦʚ 1-ʛʦ ʧʦʨʷʜʢʘ ʠ ʟʘ ʩʪʘʜʠʶ çʣʝʧʪʦʪʝʥʳè. 

ɸʥʘʬʘʟʘ ʤʠʪʦʟʘ ʵʪʠʭ ʢʣʝʪʦʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʬʦʪʦ 11b1 ʠ 

11b2, ʪʝʣʦʬʘʟʘ ʥʘ ʬʦʪʦ 11ʩ. 
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Bos taurus L. 
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Bos taurus L. 
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Bos taurus L. 
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ʙ). ʄʦʨʩʢʘʷ ʩʚʠʥʢʘ (Cavia cobaya). 2ʧ=64 [12]  

 

ʄʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʟʷʪ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ 

ʦʪ 6-ʪʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʉʧʝʨʤʘʪʦʛʝʥʝʟ ʫ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ʧʨʦʩʣʝʞʝʥ ʩ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʩʣʝʜʥʝʡ ʛʝʥʝʨʘʮʠʠ ʪʝʪʨʘʧʣʦʠʜʥʳʭ 

ʩʧʝʨʤʘʪʦʛʦʥʠʡ. ʅʘ ʬʦʪʦ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ ʷʜʨʘ 

ʧʦʩʣʝʜʥʝʡ ʛʝʥʝʨʘʮʠʠ ʪʝʪʨʘʧʣʦʠʜʥʳʭ ʩʧʝʨʤʘʪʦʛʦʥʠʡ. ʅʘ 

ʬʦʪʦ 2 ʦʢʪʦʧʣʦʠʜʥʦʝ ʷʜʨʦ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʘ I ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ S ʧʝʨʠʦʜʘ (8n, 16ʩɼʅʂ). ʅʘ ʬʦʪʦ 2ʘ ʠ 2b 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʘʜʠʠ ʜʝʣʝʥʠʷ ʦʢʪʦʧʣʦʠʜʥʳʭ ʷʜʝʨ 

ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʦʚ I, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʷʜʝʨ 

ʩʧʝʨʤʘʪʦʮʠʪʦʚ I-ʛʦ ʧʦʨʷʜʢʘ ʥʘ ʩʪʘʜʠʠ ʧʘʭʠʪʝʥʳ (3), 

ʩʦʜʝʨʞʘʱʠʭ ʧʦ 8ʩ ɼʅʂ. ʋ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ, ʢʘʢ ʠ ʫ ʙʳʢʘ, ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʢ 1-ʤʫ ʜʝʣʝʥʠʶ ʤʝʡʦʟʘ ʙʠʚʘʣʝʥʪʳ ʚ 

ʷʜʨʝ ʩʙʣʠʞʘʶʪʩʷ ʠ ʦʙʨʘʟʫʶʪ ʦʯʝʥʴ ʢʦʤʧʘʢʪʥʫʶ ʷʜʝʨʥʫʶ 

ʬʦʨʤʫ ʥʘ ʩʪʘʜʠʠ ʤʝʪʘʬʘʟʳ (3ʘ1). ʅʘ ʬʦʪʦ 3ʘ2 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʪʘʢʘʷ ʞʝ ʤʝʪʘʬʘʟʘ, ʥʦ ʩʠʣʴʥʦ ʨʘʩʧʣʘʩʪʘʥʥʘʷ ʥʘ 

ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚʠʜʥʳ ʦʪʜʝʣʴʥʳʝ 

ʙʠʚʘʣʝʥʪʳ. 

ɿʘʪʝʤ ʩʣʝʜʫʶʪ ʘʥʘʬʘʟʘ I, ʬʦʪʦ 3b1 (ʥʘ ʬʦʪʦ ɿb2 ʪʘʢʘʷ 

ʞʝ ʘʥʘʬʘʟʘ, ʥʦ ʨʘʩʧʣʘʩʪʘʥʥʘʷ), ʪʝʣʦʬʘʟʘ I, ʠ ʦʙʨʘʟʫʶʪʩʷ 

ʷʜʝʨʥʳʝ ʬʦʨʤʳ ʩʧʝʨʤʘʪʦʮʠʪʦʚ II -ʛʦ ʧʦʨʷʜʢʘ (4). ɺ 

ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʢʦ 2-ʤʫ ʜʝʣʝʥʠʶ ʤʝʡʦʟʘ ʷʜʝʨʥʳʝ 

ʬʦʨʤʳ ʩʧʝʨʤʘʪʦʮʠʪʦʚ II -ʛʦ ʧʦʨʷʜʢʘ ʫʧʣʦʪʥʷʶʪʩʷ (4ʘ). 

ɿʘʪʝʤ ʩʣʝʜʫʶʪ ʘʥʘʬʘʟʘ II (4b) ʠ ʪʝʣʦʬʘʟʘ II. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʨʘʟʫʶʪʩʷ ʜʚʘ ʛʘʧʣʦʠʜʥʳʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʪʝʩʥʦ ʜʨʫʛ ʢ 

ʜʨʫʛʫ ʛʦʤʦʛʝʥʥʳʭ ʷʜʨʘ ʩʧʝʨʤʘʪʠʜ (5). ʅʘ ʵʪʦʡ ʞʝ 

ʬʦʪʦʛʨʘʬʠʠ ʚʥʠʟʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝʞʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ 

ʷʜʨʦ ʛʘʧʣʦʠʜʥʦʡ ʣʠʟʠʨʫʶʱʝʡ ʢʣʝʪʢʠ (ʩʦʜʝʨʞʘʱʝʡ 

2ʩɼʅʂ) ʩ ʢʨʫʧʥʳʤ ʮʝʥʪʨʘʣʴʥʳʤ ʭʨʦʤʦʮʝʥʪʨʦʤ (9(1)). 

ʋ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ʮʠʪʦʢʠʥʝʟʘ ʚʦ 2-ʤ ʜʝʣʝʥʠʠ ʤʝʡʦʟʘ 

ʦʙʳʯʥʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ (ʯʘʩʪʦ ʮʠʪʦʢʠʥʝʟʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠ 

ʚ 1-ʤ ʜʝʣʝʥʠʠ ʤʝʡʦʟʘ) ʠ ʦʙʘ ʷʜʨʘ (ʯʘʩʪʦ ʠ ʚʩʝ ʯʝʪʳʨʝ) 

ʩʧʝʨʤʘʪʠʜ ʣʝʞʘʪ ʚ ʦʙʱʝʡ ʮʠʪʦʧʣʘʟʤʝ ʚʧʣʦʪʴ ʜʦ 
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ʦʙʨʘʟʦʚʘʥʠʷ ʷʜʝʨ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ (ʘ ʪʘʢʞʝ ʜʦ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʘʢʨʦʩʦʤ ʠ ʭʚʦʩʪʦʚ ʫ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʩʤ. ʬʦʪʦ 

5d(2)), ʢʦʛʜʘ ʮʠʪʦʧʣʘʟʤʘ, ʦʢʨʫʞʘʶʱʘʷ ʷʜʨʘ, ʥʘʢʦʥʝʮ, 

ʨʝʟʦʨʙʠʨʫʝʪʩʷ. 

ʇʨʝʚʨʘʱʝʥʠʝ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʷʜʝʨ ʩʧʝʨʤʘʪʠʜ ʫ 

ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʷʜʝʨ ʟʨʝʣʳʭ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʢʘʢ ʠ ʫ ʙʳʢʘ, ʥʘʯʠʥʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʷ 

ʨʘʟʤʝʨʦʚ ʷʜʝʨ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʥʠʭ ɼʅʂ (5ʘï5ʩ). 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʧʨʠʚʝʜʥyʥʳʭ ʬʦʪʦʛʨʘʬʠʷʭ, ʦʜʥʦ ʠʟ ʜʚʫʭ ʷʜʝʨ 

ʩʧʝʨʤʘʪʠʜ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʙʱʝʡ ʮʠʪʦʧʣʘʟʤʝ, ʥʝʩʢʦʣʴʢʦ 

ʦʙʛʦʥʷʝʪ ʜʨʫʛʦʝ ʚ ʩʚʦʠʭ ʧʨʝʚʨʘʱʝʥʠʷʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ɼʅʂ, ʯʘʩʪʴ ɼʅʂ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʚ 

ʦʙʣʘʩʪʠ ʷʜʨʘ, ʚ ʢʦʪʦʨʦʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʙʨʘʟʫʝʪʩʷ ʭʚʦʩʪ 

ʩʧʝʨʤʘʪʦʟʦʠʜʘ ʠ ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʘʷ 

ʵʣʠʤʠʥʘʮʠʷ ɼʅʂ. ʅʘ ʬʦʪʦ 6 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʜʥʦ ʠʟ ʷʜʝʨ 

ʩʧʝʨʤʘʪʠʜ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʦʙʱʝʡ ʮʠʪʦʧʣʘʟʤʝ ʩ ʜʨʫʛʠʤ 

ʷʜʨʦʤ, ʚ ʢʦʪʦʨʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʣʠʤʠʥʘʮʠʠ ʩʦʜʝʨʞʘʥʠʝ 

ɼʅʂ ʩʥʠʟʠʣʦʩʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 20% ʦʪ 2ʩ ɼʅʂ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʵʣʠʤʠʥʘʮʠʠ ʧʦʣʦʚʠʥʳ ɼʅʂ, 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʷʜʨʝ ʩʧʝʨʤʘʪʠʜʳ, ʯʘʩʪʴ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ɼʅʂ ʚ ʦʙʣʘʩʪʠ ʧʨʠʢʨʝʧʣʝʥʠʷ ʭʚʦʩʪʘ 

ʩʧʝʨʤʘʪʦʟʦʠʜʘ ʦʩʪʘʪyʩʷ ʠ ʚ ʷʜʨʘʭ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ 

(7(1)). ʀʥʦʛʜʘ ʩʨʝʜʠ ʷʜʝʨ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ (ʠʟ 

ʩʝʤʷʚʳʥʦʩʷɦ ʝʛʦ ʧʨʦʪʦʢʘ) ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʷʜʨʘ, ʦʢʦʣʦ 

ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʩʣʘʙʦ ʩʚʷʟʘʥʥʳʝ ʩ ʷʜʨʦʤ 

ʵʣʠʤʠʥʠʨʫʝʤʳʝ ʪʝʣʴʮʘ, ʩʦʜʝʨʞʘʱʠʝ ɼʅʂ (ʷʜʨʦ ʚ ʮʝʥʪʨʝ 

ʥʘ ʬʦʪʦ 7(1). 

ʋ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ, ʢʘʢ ʠ ʫ ʙʳʢʘ, ʥʘʤʠ ʦʪʤʝʯʝʥʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʜʠʧʣʦʠʜʥʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ (7(2)), 

ʩʦʜʝʨʞʘʱʠʭ 2ʩɼʅʂ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʷʜʝʨ 

ʩʧʝʨʤʘʪʦʮʠʪʦʚ II -ʦʛʦ ʧʦʨʷʜʢʘ. 

ʅʘ ʬʦʪʦʛʨʘʬʠʠ 9(2), 10 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ ʠʥʪʝʨʬʘʟʥʳʭ 

ʛʘʧʣʦʠʜʥʳʭ ʷʜʨʘ ʣʠʟʠʨʫʶʱʠʭ ʢʣʝʪʦʢ (9(2)) ʠ ʜʚʘ 

ʜʠʧʣʦʠʜʥʳʭ ʷʜʨʘ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ (10) ʥʘ ʬʦʪʦ 9(3) 

ʠʥʪʝʨʬʘʟʥʳʝ ʷʜʨʘ ʛʘʧʣʦʠʜʥʳʭ ʣʠʟʠʨʫʶʱʠʭ ʢʣʝʪʦʢ ʩ 
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ʭʨʦʤʦʮʝʥʪʨʘʤʠ. ʅʘ ʬʦʪʦ 9ʘ ʧʨʦʬʘʟʥʦʝ ʷʜʨʦ ʛʘʧʣʦʠʜʥʦʡ 

ʣʠʟʠʨʫʶʱʝʡ ʢʣʝʪʢʠ, ʥʘ ʬʦʪʦ 9b ʤʝʪʘʬʘʟʘ, ʥʘ ʬʦʪʦ 9ʩ ʠ 9d 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʝʝ ʨʘʥʥʷʷ ʠ ʙʦʣʝʝ ʧʦʟʜʥʷʷ ʪʝʣʦʬʘʟʳ. ʅʘ 

ʬʦʪʦ 11ʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ ʧʨʦʬʘʟʥʳʭ ʷʜʨʘ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʭ ʢʣʝʪʦʢ (4n, 8ʩɼʅʂ), ʥʘ ʬʦʪʦ 11 

ʠʥʪʝʨʬʘʟʥʦʝ ʷʜʨʦ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʢʣʝʪʢʠ (2n, 4ʩ). 

ʀ, ʥʘʢʦʥʝʮ, ʥʘ ʬʦʪʦʛʨʘʬʠʠ 5d2 (ʥʘ ʢʦʪʦʨʫʶ ʤʳ ʫʞʝ 

ʩʩʳʣʘʣʠʩʴ ʚʳʰʝ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ ʷʜʨʘ ʩʧʝʨʤʘʪʠʜ (ʥʘ 

ʩʪʘʜʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʦʪʦ 5d(1)) ʚ ʦʙʱʝʡ ʮʠʪʦʧʣʘʟʤʝ. 

ʅʘ ʵʪʦʡ ʬʦʪʦʛʨʘʬʠʠ ʚʠʜʥʦ ʥʘʯʘʣʦ ʦʙʨʘʟʦʚʘʥʠʷ ʘʢʨʦʩʦʤ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʷʜʝʨ ʩʧʝʨʤʘʪʠʜ. ʅʘ ʬʦʪʦ 7(3) ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʘʢʨʦʩʦʤʳ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʦʨ-

ʩʢʦʡ ʩʚʠʥʢʠ. ʇʦʩʣʝʜʥʠʝ ʜʚʝ ʬʦʪʦʛʨʘʬʠʠ ʧʦʣʫʯʝʥʳ ʩ 

ʧʨʝʧʘʨʘʪʦʚ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʩʫʣʴʬʘʪʠʨʦʚʘʥʳ (ʧʦ ʤʝʪʦʜʫ, ʧʨʠʤʝʥʥyʥʦʤʫ ʥʘʤʠ ʨʘʥʝʝ 

[55]) ʠ ʟʘʪʝʤ ʦʢʨʘʰʝʥʳ ʧʦ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ 

ʤʝʪʦʜʘ ʌʝʣʴʛʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʠʚʘʥʦʣʘ. ɺ ʧʨʦʮʝʩʩʝ 

ʩʫʣʴʬʘʪʠʨʦʚʘʥʠʷ ʠʟ ʷʜʝʨ ʙʳʣʘ ʫʜʘʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ɼʅʂ, ʥʦ ʘʢʨʦʩʦʤʳ ʠ ʦʢʨʫʞʘʶʱʘʷ ʷʜʨʘ ʩʧʝʨʤʘʪʠʜ 

ʮʠʪʦʧʣʘʟʤʘ (ʥʦ ʥʝ ʭʚʦʩʪʳ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ) 

ʧʨʠʦʙʨʝʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʷʟʳʚʘʪʴ ʦʩʥʦʚʥʦʡ ʢʨʘʩʠʪʝʣʴ. 
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ʚ). ʄʳʰ ɹ(Mus musculus). 2ʧ = 40 [12].  

 

ʄʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʟʷʪ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ 

ʦʪ 6-ʪʠ ʩʝʨʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʳʰʝʡ. 

ʉʧʝʨʤʘʪʦʛʝʥʝʟ ʫ ʤʳʰʠ ʧʨʦʩʣʝʞʝʥ ʥʘʤʠ, ʢʘʢ ʠ ʫ 

ʧʨʝʜʳʜʫʱʠʭ ʚʠʜʦʚ, ʩ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʩʣʝʜʥʝʡ ʛʝʥʝʨʘʮʠʠ 

ʪʝʪʨʘʧʣʦʠʜʥʳʭ ʩʧʝʨʤʘʪʦʛʦʥʠʡ. ʅʘ ʬʦʪʦ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʛʨʫʧʧʳ ʠʟ 4-ʭ ʷʜʝʨ ʪʘʢʠʭ ʩʧʝʨʤʘʪʦʛʦʥʠʡ. ʇʦ ʤʝʨʝ 

ʨʘʟʤʥʦʞʝʥʠʷ ʪʝʪʨʘʧʣʦʠʜʥʳʝ ʩʧʝʨʤʘʪʦʛʦʥʠʠ ʦʪʜʝʣʷʶʪʩʷ ʦʪ 

ʦʙʱʝʡ ʤʘʩʩʳ, ʚʩʪʫʧʘʶʪ ʚ S ʧʝʨʠʦʜ ʠ ʦʙʨʘʟʫʶʪ 

ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʳ I (2). ʋ ʤʳʰʠ ʥʘʤʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ 

ʦʢʪʦʧʣʦʠʜʥʳʝ (2) ʠ 12-ʪʠ-ʧʣʦʠʜʥʳʝ ʷʜʨʘ ʧʨʦʩʧʝʨʤʘʪʦ-

ʮʠʪʦʚ I. ɿʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʤʠʪʦʪʠʯʝʩʢʦʝ ʜʝʣʝʥʠʝ ʷʜʝʨ 

ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʦʚ I (2ʘ, 2ʚ), ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ 

ʜʚʫʭʧʦʣʶʩʥʳʤ (ʧʨʠ ʜʝʣʝʥʠʠ ʦʢʪʦʧʣʦʠʜʥʳʭ ʷʜʝʨ) ʠʣʠ 

ʪʨyʭʧʦʣʶʩʥʳʤ (ʧʨʠ ʜʝʣʝʥʠʠ 12-ʪʠ-ʧʣʦʠʜʥʳʭ ʷʜʝʨ) ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʚ ʦʙʱʝʡ ʮʠʪʦʧʣʘʟʤʝ ʦʙʨʘʟʫʶʪʩʷ ʜʚʘ 

(3(1)) ʠʣʠ ʪʨʠ (3(2)) ʷʜʨʘ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I-ʛʦ ʧʦʨʷʜʢʘ (ʩʦʜʝʨ-

ʞʘʱʠʝ ʧʦ 8ʩɼʅʂ) ʥʘ ʩʪʘʜʠʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʩʪʘʜʠʠ ʧʘʭʠʪʝʥʳ.  

ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʢ 1-ʤʫ ʜʝʣʝʥʠʶ ʤʝʡʦʟʘ, ʙʠʚʘʣʝʥʪʳ 

ʚ ʷʜʨʘʭ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I-ʛʦ ʧʦʨʷʜʢʘ (ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʮʠʪʦʢʠʥʝʟʘ, ʢʦʪʦʨʳʡ ʫ ʤʳʰʠ ʦʙʳʯʥʦ 

ʧʨʦʠʩʭʦʜʠʪ) ʫʪʦʣʱʘʶʪʩʷ, ʩʙʣʠʞʘʶʪʩʷ (3a1) ʠ ʦʙʨʘʟʫʶʪ 

ʢʦʤʧʘʢʪʥʫʶ ʷʜʝʨʥʫʶ ʬʦʨʤʫ ʥʘ ʩʪʘʜʠʠ ʤʝʪʘʬʘʟʳ (3ʘ2). ʅʘ 

ʬʦʪʦ 3ʘ3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʘʷ ʞʝ ʷʜʝʨʥʘʷ ʬʦʨʤʘ, ʥʦ ʨʘʩʧʣʘ-

ʩʪʘʥʥʘʷ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ (ʚʠʜʥʳ ʦʪʜʝʣʴʥʳʝ 

ʙʠʚʘʣʝʥʪʳ). ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʘʥʘʬʘʟʘ I (3ʚ) ʠ ʪʝʣʦʬʘʟʘ I (4), ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʦʙʨʘʟʫʶʪʩʷ ʛʦʤʦʛʝʥʥʳʝ ʷʜʝʨʥʳʝ 

ʬʦʨʤʳ ʩʧʝʨʤʘʪʦʮʠʪʦʚ II -ʛʦ ʧʦʨʷʜʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʚʥʘʯʘʣʝ ʪʝʩʥʦ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʇʦʩʣʝ ʵʪʦʛʦ ʷʜʝʨʥʳʝ ʬʦʨʤʳ 

ʩʧʝʨʤʘʪʦʮʠʪʦʚ II -ʛʦ ʧʦʨʷʜʢʘ ʨʘʩʭʦʜʷʪʩʷ ʢ ʧʦʣʶʩʘʤ ʢʣʝʪʢʠ 

ʠ ʧʦʩʣʝ ʮʠʪʦʢʠʥʝʟʘ ʚʩʪʫʧʘʶʪ ʚʦ 2-ʝ ʜʝʣʝʥʠʝ ʤʝʡʦʟʘ, ʚʦ 

ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʦʪʜʝʣʴʥʳʝ ʭʨʦʤʦʩʦʤʳ ʥʝʨʘʟʣʠʯʠʤʳ, ʠ 
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ʧʦɻʪʦʤʫ 2-ʝ ʜʝʣʝʥʠʝ ʤʝʡʦʟʘ ʚʳʛʣʷʜʠʪ ʢʘʢ ʧʨʦʩʪʦʝ 

ʧʝʨʝʪʷʛʠʚʘʥʠʝ ʥʘʜʚʦʝ ʷʜʝʨʥʦʡ ʬʦʨʤʳ. 

ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʛʘʧʣʦʠʜʥʳʝ ʷʜʨʘ, ʚʥʘʯʘʣʝ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʨʷʜʦʤ (5(1), ʥʘ ʚʝʨʭʫ ʬʦʪʦ), ʟʘʪʝʤ 

ʨʘʩʭʦʜʷʪʩʷ ʢ ʧʦʣʶʩʘʤ ʢʣʝʪʢʠ (5(1), ʚʥʠʟʫ). ʎʠʪʦʢʠʥʝʟ, ʢʘʢ 

ʠ ʫ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ, ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʚʩʝʛʜʘ. 

ʅʘ ʬʦʪʦ 5(1) (ʥʘʚʝʨʭʫ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʣʦʬʘʟʘ 2-ʛʦ 

ʜʝʣʝʥʠʷ ʤʝʡʦʟʘ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʦʪ ʦʜʥʦʛʦ ʠʟ ʚʥʦʚʴ 

ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʛʘʧʣʦʠʜʥʦʛʦ ʷʜʨʘ ʦʪʱʝʧʣʷʝʪʩʷ 

ʤʠʢʨʦʷʜʨʦ. ʊʘʢʠʝ ʩʣʫʯʘʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 2-ʛʦ ʜʝʣʝʥʠʷ ʤʝʡʦʟʘ 

ʤʳ ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʣʠ ʫ ʚʩʝʭ ʯʝʪʳʨʭy ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʆʩʪʘʣʦʩʴ ʥʝʚʳʷʩʥʝʥʥʳʤ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʠ ʦʪʱʝʧʣʝʥʠʝ ʪʘʢʦʛʦ ʤʠʢʨʦʷʜʨʘ ʩʣʫʯʘʡ 

ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʡ ʵʣʠʤʠʥʘʮʠʠ ʯʘʩʪʠ ʷʜʝʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʠʟ ʷʜʨʘ ʩʧʝʨʤʘʪʠʜʳ ʠʣʠ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ 

ʜʝʣʝʥʠʷ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʘʙʦʨʪʠʚʥʦʡ 

ʩʧʝʨʤʘʪʠʜʳ. 

ɺʥʦʚʴ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʷʜʨʘ ʩʧʝʨʤʘʪʠʜ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʢʨʫʛʣʳʝ ʷʜʨʘ ʩ ʛʦʤʦʛʝʥʥʦ ʨʘʩʧʨʝʜʝʣʥyʥʦʡ ʚ ʥʠʭ 

ɼʅʂ (5(1),5(2)). ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʥʘ ʬʦʪʦ 5(2), ʥʘʚʝʨʭʫ, 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʥʪʝʨʬʘʟʥʦʝ ʛʘʧʣʦʠʜʥʦʝ ʷʜʨʦ (9) 

ʣʠʟʠʨʫʶʱʝʡ ʢʣʝʪʢʠ ʩ ʥʝʞʥʦʡ ʭʨʦʤʘʪʠʥʦʚʦʡ ʩʝʪʴʶ ʠ ʮʝʥʪ-

ʨʘʣʴʥʳʤ ʭʨʦʤʦʮʝʥʪʨʦʤ. 

ʇʨʝʚʨʘʱʝʥʠʝ ʷʜʝʨ ʩʧʝʨʤʘʪʠʜ, ʧʨʠʚʦʜʷʱʝʝ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʷʜʝʨ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʪʦʛʦ, ʯʪʦ ʷʜʨʘ ʪʝʨʷʶʪ ʢʨʫʛʣʫʶ ʬʦʨʤʫ (5ʘ) ʠ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʨʘʟʤʝʨʘʭ (5b, 5ʩ, 5d). ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʵʪʠʤ ʚ ʥʠʭ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ɼʅʂ. ʇʦ 

ʦʢʦʥʯʘʥʠʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʷʜʨʘʭ ʩʧʝʨʤʘʪʠʜ, 

ʧʨʠʦʙʨʝʪʰʠʭ ʢʦʧʴʝʚʠʜʥʫʶ ʬʦʨʤʫ, ʚʠʜʥʳ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʥyʥʳʝ ʛʣʳʙʢʠ ɼʅʂ (5d). ʉ ʵʪʦʡ ʩʪʘʜʠʠ ʠʟ ʷʜʝʨ 

ʩʧʝʨʤʘʪʠʜ ʥʘʯʠʥʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʘʷ ʵʣʠʤʠʥʘʮʠʷ ɼʅʂ, ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʭʚʦʩʪʘ ʩʧʝʨʤʘʪʦʟʦʠʜʘ. 

ʂʘʢ ʠ ʫ ʙʳʢʘ, ʠ ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ ï ʫ ʤʳʰʠ ʵʣʠʤʠʥʘʮʠʷ 

ʧʦʣʦʚʠʥʳ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʦʡ ʦʙʣʘʩʪʠ ʷʜʨʘ 
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ʩʧʝʨʤʘʪʠʜʳ, ʦʢʦʣʦ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʦ ʦʩʥʦʚʘʥʠʝ ʭʚʦʩʪʘ 

ʩʧʝʨʤʘʪʦʟʦʠʜʘ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʨʦʮʝʩʩʘ ʵʣʠʤʠʥʘʮʠʠ ɼʅʂ, 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʷʜʨʘ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, 

ʧʨʠʦʙʨʝʪʰʠʭ ʬʦʨʤʫ ʧʦʣʫʤʝʩʷʮʘ ʩ ʦʜʥʠʤ ʩʨʝʟʘʥʥʳʤ 

ʢʦʥʮʦʤ (ʚ ʦʙʣʘʩʪʠ ʧʨʠʢʨʝʧʣʝʥʠʷ ʭʚʦʩʪʘ), ʠʤʝʶʪ 

ʭʘʨʘʢʪʝʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ɼʅʂ: ʢʦʥʮʝʥʪʨʘʮʠʷ ɼʅʂ ʚʳʰʝ 

ʚ ʦʙʣʘʩʪʠ ʧʨʠʢʨʝʧʣʝʥʠʷ ʭʚʦʩʪʘ ʩʧʝʨʤʘʪʦʟʦʠʜʘ ʠ 

ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʢ ʢʨʘʷʤ ʷʜʨʘ (7). ʗʜʨʘ ʟʨʝʣʳʭ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʥʝʩʢʦʣʴʢʦ ʤʝʣʴʯʝ ʷʜʝʨ ʩʧʝʨʤʘʪʠʜ ʥʘ 

ʩʪʘʜʠʠ, ʩ ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʝʪʩʷ ʵʣʠʤʠʥʘʮʠʷ ɼʅʂ. 

ʅʘ ʬʦʪʦʛʨʘʬʠʠ 9S ʧʨʝʜʩʪʘʚʣʝʥʦ ʷʜʨʦ ʣʠʟʠʨʫʶʱʝʡ 

ʢʣʝʪʢʠ ʚ S ʧʝʨʠʦʜʝ, ʧʦ ʦʢʦʥʯʘʥʠʠ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʘʪʴʩʷ ʧʨʦʬʘʟʥʳʝ ʷʜʨʘ, ʩʦʜʝʨʞʘʱʠʝ 4ʩ ʠʣʠ 8ʩ ɼʅʂ. 

ʅʘ ʬʦʪʦ 9ʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʝ ʤʝʪʘʬʘʟʳ ʣʠʟʠʨʫʶʱʠʭ 

ʢʣʝʪʦʢ (ʩʦʜʝʨʞʘʱʠʭ ʧʦ 4ʩɼʅʂ), ʥʘ ʬʦʪʦ 9b1 ï ʘʥʘʬʘʟʘ 

ʣʠʟʠʨʫʶʱʠʭ ʢʣʝʪʦʢ, ʩʦʜʝʨʞʘʱʘʷ 4ʩɼʅʂ, ʥʘ ʬʦʪʦ 9b2 ï 

ʘʥʘʬʘʟʘ ʣʠʟʠʨʫʶʱʠʭ ʢʣʝʪʦʢ, ʩʦʜʝʨʞʘʱʘʷ 8ʩɼʅʂ (ʧʦ 

ʦʢʦʥʯʘʥʠʠ ʜʝʣʝʥʠʷ ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʦʙʨʘʟʫʶʪʩʷ ʩʨʘʟʫ 

ʯʝʪʳʨʝ ʛʘʧʣʦʠʜʥʳʭ ʷʜʨʘ ʣʠʟʠʨʫʶʱʠʭ ʢʣʝʪʦʢ ʚ ʦʙʱʝʡ 

ʮʠʪʦʧʣʘʟʤʝ). 

ʅʘ ʬʦʪʦʛʨʘʬʠʠ 11(1) ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʥʪʝʨʬʘʟʥʦʝ 

ʜʠʧʣʦʠʜʥʦʝ ʷʜʨʦ ʤʦʣʦʜʦʡ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʢʣʝʪʢʠ, ʥʘ 

ʬʦʪʦ 11(2) ï ʜʠʧʣʦʠʜʥʳʝ ʠʥʪʝʨʬʘʟʥʳʝ ʷʜʨʘ ʙʦʣʝʝ ʩʪʘʨʳʭ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʚʥʠʟʫ (ʚ ʩʝʨʝʜʠʥʝ ʬʦʪʦ) ʷʜʨʦ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʢʣʝʪʢʠ ʚ S ʧʝʨʠʦʜʝ. ʅʘ ʵʪʦʡ ʞʝ 

ʬʦʪʦʛʨʘʬʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʧʨʦʬʘʟʥʳʝ ʷʜʨʘ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʭ ʢʣʝʪʦʢ (ʩʦʜʝʨʞʘʱʠʭ ʧʦ 8ʩɼʅʂ), ʚ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ ʷʜʝʨ ʭʨʦʤʦʩʦʤʳ ʦʙʨʘʟʫʶʪ ʭʘʨʘʢʪʝʨʥʫʶ 

ʬʠʛʫʨʫ çʙʫʢʝʪʘè (11ʘ). ʅʘ ʬʦʪʦʛʨʘʬʠʠ 11b ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʘʥʘʬʘʟʘ ʤʠʪʦʟʘ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʫ ʤʳʰʠ. 

ʌʦʪʦʛʨʘʬʠʷ 11b ʠ ʚʩʝ ʬʦʪʦʛʨʘʬʠʠ ʥʘ ʩʪʨʘʥʠʮʘʭ 72, 73 

ʧʦʣʫʯʝʥʳ ʩ ʧʦʧʝʨʝʯʥʳʭ ʩʨʝʟʦʚ ʩʝʤʝʥʥʠʢʦʚ ʤʳʰʠ 

(ʪʦʣʱʠʥʘ ʩʨʝʟʦʚ I5ɛ). ʗʜʝʨʥʳʝ ʬʦʨʤʳ ʥʘ ʵʪʠʭ 

ʬʦʪʦʛʨʘʬʠʷʭ ʦʙʦʟʥʘʯʝʥʳ ʛʣʘʚʥʳʤʠ ʮʠʬʨʘʤʠ, ʙʝʟ ʙʫʢʚ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʮʠʬʨ (ʩʤ. ʪʘʙʣʠʮʫ 5). 
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ʅʘ ʬʦʪʦ 10 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʧʣʦʠʜʥʳʝ ʷʜʨʘ ʢʣʝʪʦʢ 

ʵʧʠʪʝʣʠʷ ʩʝʤʝʥʥʳʭ ʢʘʥʘʣʴʮʝʚ, ʥʘ ʬʦʪʦ 11 ï ʷʜʨʘ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ɺ ʩʣʝʜʫʶʱʝʤ ʨʷʜʫ ï 

ʬʦʪʦʛʨʘʬʠʷ ʩʝʛʤʝʥʪʘ ʩʝʤʝʥʥʦʛʦ ʢʘʥʘʣʴʮʘ (ʧʦʧʝʨʝʯʥʳʡ 

ʩʨʝʟ). ʅʘ ʵʪʦʡ ʬʦʪʦʛʨʘʬʠʠ (ʩʣʝʚʘ) ʷʜʨʘ ʵʧʠʪʝʣʠʘʣʴʥʳʭ 

ʢʣʝʪʦʢ ʩʝʤʝʥʥʦʛʦ ʢʘʥʘʣʴʮʘ (10), ʧʨʘʚʝʝ ï ʩʨʝʟʳ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʷʜʝʨ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I-ʦʛʦ ʧʦʨʷʜʢʘ (3). ʅʘ 

ʩʣʝʜʫʶʱʝʡ ʬʦʪʦʛʨʘʬʠʠ, ʩʣʝʚʘ, ï ʧʦ-ʚʠʜʠʤʦʤʫ, ʜʝʣʷʱʠʝʩʷ 

ʷʜʨʘ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ (10), ʧʨʘʚʝʝ, ï ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʷʜʨʘ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʦʚ I ʠ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I-ʦʛʦ ʧʦʨʷʜʢʘ (2, 

3). ʅʘ ʧʨʝʜʧʦʩʣʝʜʥʝʡ ʬʦʪʦʛʨʘʬʠʠ, ʩʣʝʚʘ ʚʚʝʨʭʫ 

ʧʨʦʜʦʣʛʦʚʘʪʦʝ ʷʜʨʦ ʵʧʠʪʝʣʠʘʣʴʥʦʡ ʢʣʝʪʢʠ, ʩʣʝʚʘ ʚʥʠʟʫ 

ʠʥʪʝʨʬʘʟʥʳʝ ʠ ʜʝʣʷʱʠʝʩʷ ʷʜʨʘ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

(10, 11), ʚ ʮʝʥʪʨʝ ʩʣʝʚʘ ï ʷʜʨʘ ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʦʚ I, ʚ 

ʮʝʥʪʨʝ ʧʨʘʚʝʝ ï ʷʜʨʘ ʩʧʝʨʤʘʪʦʮʠʪʦʚ I-ʦʛʦ ʧʦʨʷʜʢʘ (2, 3), 

ʩʧʨʘʚʘ, ʙʣʠʞʝ ʢ ʧʨʦʩʚʝʪʫ ʩʝʤʝʥʥʦʛʦ ʢʘʥʘʣʴʮʘ ï ʷʜʨʘ 

ʣʠʟʠʨʫʶʱʠʭ ʢʣʝʪʦʢ (9). 

ʅʘ ʧʦʩʣʝʜʥʝʡ ʬʦʪʦʛʨʘʬʠʠ, ʩʣʝʚʘ ï ʷʜʨʘ 

ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ (10), ʧʨʘʚʝʝ ʚʚʝʨʭʫ ï ʷʜʨʦ (ʷʨʢʦʝ) 

ʧʨʦʩʧʝʨʤʘʪʦʮʠʪʘ I (2), ʝʱ yʧʨʘʚʝʝ ï ʷʜʨʘ ʣʠʟʠʨʫʶʱʠʭ 

ʢʣʝʪʦʢ (9), ʩʧʨʘʚʘ ï ʷʜʨʘ ʩʧʝʨʤʘʪʠʜ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ, 

ʩʧʨʘʚʘ ʚ ʚʝʨʭʥʝʤ ʫʛʣʫ, ʥʘʜ ʷʜʨʦʤ ʩʧʝʨʤʘʪʠʜʳ ʩ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʛʣʳʙʢʘʤʠ ɼʅʂ, ʷʜʨʦ 

ʟʨʝʣʦʛʦ ʩʧʝʨʤʘʪʦʟʦʠʜʘ, ʠʟʦʙʨʘʞʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝʩʢʦʣʴʢʦ 

ʜʝʬʦʢʫʩʠʨʦʚʘʥʦ (5, 7). 

ʂʘʨʪʠʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʜʝʨʥʳʭ ʬʦʨʤ ʚ ʩʝʤʝʥʥʦʤ 

ʢʘʥʘʣʴʮʝ ʥʘ ʧʦʧʝʨʝʯʥʳʭ ʩʨʝʟʘʭ ʟʘʚʠʩʷʪ ʦʪ ʪʦʛʦ, ʢʘʢ 

ʧʨʦʰyʣ ʩʨʝʟ, ʚ ʢʘʢʦʤ ʤʝʩʪʝ ʩʝʤʝʥʥʦʛʦ ʢʘʥʘʣʴʮʘ ʧʨʦʰʣy 

ʩʨʝʟ ʠ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʷʜʝʨʥʳʝ ʬʦʨʤʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʧʣʦʩʢʦʩʪʠ, ʥʘ ʢʦʪʦʨʫʶ ʩʬʦʢʫʩʠʨʦʚʘʥ ʤʠʢʨʦʩʢʦʧ. ʇʦʵʪʦʤʫ 

ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʜʝʨʥʳʭ ʬʦʨʤ ʚ ʩʝʤʝʥʥʦʤ 

ʢʘʥʘʣʴʮʝ ʦʪ ʧʝʨʠʬʝʨʠʠ ʢ ʮʝʥʪʨʫ ʤʦʞʥʦ ʚʦʩʩʦʟʜʘʪʴ, ʩ 

ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʪʦʯʥʦʩʪʴʶ, ʪʦʣʴʢʦ ʧʨʠ ʘʥʘʣʠʟʝ 

ʤʥʦʛʠʭ ʩʨʝʟʦʚ (ʢʦʥʝʯʥʦ, ʧʨʠ ʪʦʤ ʥʝʧʨʝʤʝʥʥʦʤ ʫʩʣʦʚʠʠ, 

ʯʪʦ ʷʜʝʨʥʳʝ ʬʦʨʤʳ ʙʳʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʝʪʘʣʴʥʦ ʠʟʫ-
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ʯʝʥʳ ʥʘ ʧʨʝʧʘʨʘʪʘʭ ʮʝʣʳʭ ʢʣʝʪʦʢ ʧʨʠ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʠ-

ʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ). 

 

ɺ ʩʚʷʟʠ ʩ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʩʤʝʥʳ ʷʜʝʨʥʳʭ ʬʦʨʤ ʚ 

ʧʨʦʮʝʩʩʝ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ ʩʧʝʨʤʠʦʛʝʥʝʟʘ ʫ ʤʳʰʠ ʩʣʝʜʫʝʪ 

ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʨʘʙʦʪʝ ɸʛʨʦʩʢʠʥʘ, ɹʨʦʜʩʢʦʛʦ ʠ ʇʘʧʘʷʥʘ 

[1], ʚ ʢʦʪʦʨʦʡ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʮʠʪʦʬʦʪʦʤʝʪʨʦʚ ʧʨʝʜʣʦʞʝʥʳ ʦʢʨʘʰʝʥʥʳʝ ʧʦ ʤʝʪʦʜʫ 

ʌʝʣʴʛʝʥʘ ʢʣʝʪʢʠ ʠʟ ʩʝʤʝʥʥʠʢʦʚ ʤʳʰʠ. ʕʪʘ ʨʘʙʦʪʘ 

ʧʨʠʚʣʝʢʣʘ ʥʘʰʝ ʚʥʠʤʘʥʠʝ ʧʦʪʦʤʫ, ʯʪʦ ʚ ʥʝʡ ʜʦʧʫʱʝʥʳ 

ʩʝʨʴʝʟʥʳʝ ʦʰʠʙʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʟʥʘʥʠʝʤ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʘ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʭ ʷʜʝʨ, ʧʨʠʚʝʜʥyʥʳʭ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʨʘʙʦʪʝ [1], ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʠ ʷʜʝʨʥʳʝ 

ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʷʜʨʦ ʩʧʝʨʤʠʷ* 

(ʬʦʪʦ 1 ʥʘ ʨʠʩ. 1) , ʷʜʨʦ ʩʧʝʨʤʘʪʠʜʳ (ʬʦʪʦ 2 ʥʘ ʨʠʩ. 1) ʠ 

ʷʜʨʦ ʩʦʤʘʪʠʯʝʩʢʦʡ ʢʣʝʪʢʠ (ʬʦʪʦ 3 ʥʘ ʨʠʩ. 1).  

* ) ʉʧʝʨʤʠʷʤʠ ʥʘʟʳʚʘʶʪ ʤʫʞʩʢʠʝ ʧʦʣʦʚʳʝ ʢʣʝʪʢʠ ʚ 

ʤʠʢʨʦʩʧʦʨʦʮʠʪʘʭ ʠʣʠ ʚ ʧʳʣʴʮʝʚʳʭ ʪʨʫʙʢʘʭ ʚʳʩʰʠʭ 

ʨʘʩʪʝʥʠʡ, ʫ ʞʠʚʦʪʥʳʭ ʤʫʞʩʢʠʝ ʧʦʣʦʚʳʝ ʢʣʝʪʢʠ ʧʨʠʥʷʪʦ 

ʥʘʟʳʚʘʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʘʤʠ. 

ʅʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ ʘʚʪʦʨʳ [1] ʥʘ ʬʦʪʦ 1 (ʨʠʩ. 1) 

ʧʨʝʜʩʪʘʚʠʣʠ ʥʝ ʷʜʨʦ ʩʧʝʨʤʘʪʦʟʦʠʜʘ, ʘ ʷʜʨʦ ʩʧʝʨʤʘʪʠʜʳ ʥʘ 

ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ɼʅʂ (ʬʦʪʦ 5d ʚ 

ʥʘʝhʡ ʤʦʥʦʛʨʘʬʠʠ), ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ 2ʩɼʅʂ; ʥʘ ʬʦʪʦ 2 

(ʨʠʩ. 1) ï ʥʝ ʷʜʨʦ ʩʧʝʨʤʘʪʠʜʳ, ʘ ʠʥʪʝʨʬʘʟʥʦʝ ʜʠʧʣʦʠʜʥʦʝ 

ʷʜʨʦ ʤʦʣʦʜʦʡ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʢʣʝʪʢʠ, ʩʦʜʝʨʞʘʱʝʡ 

4ʩɼʅʂ; ʥʘ ʬʦʪʦ 3, ʨʠʩ. 1 ʘʚʪʦʨʳ ʧʨʝʜʩʪʘʚʠʣʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʜʨʦ ʩʦʤʘʪʠʯʝʩʢʦʡ ʢʣʝʪʢʠ, ʵʪʦ ʠʥʪʝʨʬʘʟʥʦʝ 

ʜʠʧʣʦʠʜʥʦʝ ʷʜʨʦ ʙʦʣʝʝ ʩʪʘʨʦʡ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʢʣʝʪʢʠ, 

ʪʘʢʞʝ ʩʦʜʝʨʞʘʱʝʡ 4ʩɼʅʂ. ɽʩʣʠ ʘʚʪʦʨʳ ʜʝʡʩʪʚʠʪʝʣɹ ʥʦ 

ʠʟʤʝʨʷʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ ʚ ʪʘʢʠʭ ʷʜʨʘʭ 

(ʥʘ ʪʨʭy ʨʘʟʣʠʯʥʳʭ ʮʠʪʦʬʦʪʦʤʝʪʨʘʭ) ʠ ʧʦʣʫʯʠʣʠ ʧʨʠ ʵʪʦʤ 

ʦʪʥʦʰʝʥʠʝ ʚ ʩʦʜʝʨʞʘʥʠʠ, ʢʘʢ ʚʳʨʘʞʘʶʪʩʷ ʘʚʪʦʨʳ, çɼʅʂ-

ʬʫʢʩʠʥʘè ʜʣʷ ʪʘʢʠʭ ʷʜʝʨ ʙʣʠʟʢʦʝ ʢ ʦʪʥʦʰʝʥʠʶ 1:1:2, ʚʤʝ-
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ʩʪʦ ʦʪʥʦʰʝʥʠʷ, ʙʣʠʟʢʦʛʦ ʢ 1:2:2, ʢʦʪʦʨʦʝ ʦʥʠ ʜʦʣʞʥʳ 

ʙʳʣʠ ʧʦʣʫʯʠʪʴ ʜʣʷ ʪʘʢʠʭ ʷʜʝʨ, ʪʦ ʵʪʦ ʚʳʟʳʚʘʝʪ 

ʥʝʜʦʫʤʝʥʠʝ.  

ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʦʜʥʘʢʦ, ʯʪʦ ʘʚʪʦʨʳ ʵʪʦʡ 

ʨʘʙʦʪʳ ï ʷʜʝʨ ʥʘʩʪʦʷʱʠʭ ʩʧʝʨʤʘʪʠʜ ʤʳʰʠ ʥʝ ʟʥʘʶʪ. 

* ) ʇʦʣʫʯʘʝʤʳʡ ʦʢʨʘʰʝʥʥʳʡ ʧʨʦʜʫʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʥʝ ʢʦʤʧʣʝʢʩ ɼʅʂ ʠ ʬʫʢʩʠʥʘ, ʘ ʩʦʝʜʠʥʝʥʠʝ 

ʘʧʫʨʠʥʦʚʦʡ ɼʅʂ ʩ ʢʨʘʩʠʪʝʣʝʤ. ʇʦʵʪʦʤʫ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʧʨʘʚʠʣʴʥʝʝ ʛʦʚʦʨʠʪʴ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ɼʅʂ ʚ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʬʦʨʤʘʭ, ʦ ʢʦʪʦʨʦʤ ʤʳ ʩʫʜʠʤ ʦʧʦʩʨʝʜʦʚʘʥʦ, 

ʦʧʨʝʜʝʣʷʷ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʨʝʘʛʠʨʦʚʘʚʰʝʛʦ 

ʢʨʘʩʠʪʝʣʷ ʩ ʘʧʫʨʠʥʦʚʦʡ ɼʅʂ. 

ʗʜʨʘ ʟʨʝʣʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʳʰʠ, ʢʦʪʦʨʳʝ 

ʥʘʚʝʨʥʷʢʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʥʘ ʧʨʝʧʘʨʘʪʘʭ, ʘʚʪʦʨʳ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʠʟʤʝʨʷʣʠ, ʧʨʠʥʠʤʘʷ ʠʭ, ʚʦʟʤʦʞʥʦ, ʟʘ 

ʨʘʟʨʫʰʝʥʥʳʝ ʷʜʨʘ.  

ɺʳʟʳʚʘʝʪ ʚʦʟʨʘʞʝʥʠʝ ʠ ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʬʠʢʩʘʮʠʠ 

ʢʣʝʪʦʢ. ɸʚʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʥʘʠʭʫʜʰʠʡ (ʠʟ ʚʦʟʤʦʞʥʳʭ) ʩʧʦʩʦʙʦʚ ʬʠʢʩʘʮʠʠ ʢʣʝʪʦʢ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʧʦ ʤʝʪʦʜʫ ʌʝʣʴʛʝʥʘ: ʩʥʘʯʘʣʘ 

ʚʳʩʫʰʠʚʘʥʠʝ ʦʪʧʝʯʘʪʢʦʚ ʢʣʝʪʦʢ ʥʘ ʚʦʟʜʫʭʝ, ʟʘʪʝʤ 

ʦʙʨʘʙʦʪʢʘ ʠʭ ʚ ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ. ʅʘ ʪʨʝʙʦʚʘʥʠʷʭ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʬʠʢʩʘʮʠʠ ʢʣʝʪʦʢ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʦʢʨʘʰʠʚʘʥʠʷ ʧʦ ʤʝʪʦʜʫ ʌʝʣʴʛʝʥʘ ʤʳ ʦʩʪʘʥʘʚʣʠʚʘʣʠʩʴ 

ʨʘʥʝʝ [51, 52, 54] ʠ ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʠʭ ʦʙʩʫʞʜʘʪʴ ʥʝ ʙʫʜʝʤ. 

ɺʦ ʚʩʷʢʦʤ, ʩʣʫʯʘʝ ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʬʠʢʩʘʮʠʠ ʢʣʝʪʦʢ ʠ ʚʳʙʦʨ 

ʠʟʤʝʨʷʝʤʳʭ ʷʜʝʨʥʳʭ ʬʦʨʤ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʨʘʙʦʪʝ [1] 

ʩʚʦʜʠʪ ʥʘ-ʥʝʪ ʨʘʩʩʫʞʜʝʥʠʷ ʘʚʪʦʨʦʚ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʛʠʜʨʦʣʠʟʘ ʚ çʩʧʝʨʤʠʷʭè ʠ çʩʧʝʨʤʘʪʠʜʘʭè. ʊʝ ʞʝ, ʚ 

ʩʫʱʥʦʩʪʠ, ʦʰʠʙʢʠ ʜʦʧʫʱʝʥʳ ʠ ʚ ʨʘʙʦʪʝ ɼʘʥʠʣʦʚʦʡ ʩ 

ʩʦʘʚʪʦʨʘʤʠ [10] ʧʨʠ ʠʟʤʝʨʝʥʠʠ çɼʅʂ-ʬʫʢʩʠʥʘè ʚ ʷʜʨʘʭ 

ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʳʰʠ. 
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