
ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ  ʈʌ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ɸʄʋʈʉʂʀʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊ 

(ʌɻɹʆʋ ɺʆ çɸʤɻʋè) 

 

 

 

 

 

 

 

 

ʆʉʅʆɺʓ ʄɸʊɽʈʀɸʃʆɺɽɼɽʅʀʗ ʀ ʀʅɾɽʅɽʈʅʓʍ ɿʅɸʅʀʁ  

ʩʙʦʨʥʠʢ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ  

03.03.02  ï ʌʠʟʠʢʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɹʣʘʛʦʚʝʱʝʥʩʢ 2017 



 

2 
 

ʇʝʯʘʪʘʝʪʩʷ ʧʦ ʨʝʰʝʥʠʶ 
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ɺɺɽɼɽʅʀɽ 

 

 

ʎʝʣʴʶ ʜʠʩʮʠʧʣʠʥʳ çʆʩʥʦʚʳ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʠ ʠʥʞʝʥʝʨʥʳʭ ʟʥʘʥʠʡè ʷʚʣʷ-

ʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʚ ʨʘʤʢʘʭ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘʚʢrʦʚ ʧʦʜʙʦʨʘ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʩʷ ʰʠʨʦʯʘʡʰʠʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʪʘʢ ʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʣʫʯʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʦʢ.  

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʠʩʮʠʧʣʠʥʳ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʠʥʞʝ-

ʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʮʝʩʩʦʚ ʧʦʣʫʯʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ; 

ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʨʝʤʦʥʪʘ ʠ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ; ʟʥʘ-

ʥʠʝ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʫʧʨʦʯʥʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ; ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ 

ʦʩʥʦʚʥʳʤʠ ʛʨʫʧʧʘʤʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʭ ʩʚʦʡʩʪʚʘʤʠ 

ʠ ʦʙʣʘʩʪʷʤʠ ʧʨʠʤʝʥʝʥʠʷ; ʟʥʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʫʩʪʨʦʡʩʪʚʘ ʪʠʧʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ; ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʣʘʩʪʝʡ ʠʭ ʧʨʠʤʝʥʝʥʠʷ.  

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ ʜʠʩʮʠʧʣʠʥʳ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʣʝʢʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ, ʨʦʣʴ ʢʦʪʦʨʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʘ ʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʦʡ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ.  

ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘʢʨʝʧʣʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʟʥʘʥʠʡ, 

ʫʛʣʫʙʣʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʡ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʯ-

ʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ï ʦʩʚʦʝʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 
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1 ʂʈɸʊʂʀʁ ʂʆʅʉʇɽʂʊ ʃɽʂʎʀʁ 

 

 

1.1 ʆʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʥʘ ʣʝʢʮʠʠ 

ɺ ʚʳʩʰʝʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ ʣʝʢʮʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʬʦʨʤʦʡ ʫʯʝʙʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚ ʦʩʥʦʚʥʦʤ ʫʩʪʥʦʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʠʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʦʙʣʝʤʝ, ʤʝʪʦʜʫ, ʪʝʤʝ ʚʦʧʨʦʩʘ ʠ ʪ. ʜ.  

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʫʟʦʚʩʢʘʷ ʣʝʢʮʠʷ ï ʵʪʦ ʠʥʬʦʨʤʘ-

ʪʠʚʥʘʷ, ʦʨʠʝʥʪʠʨʫʶʱʘʷ ʠ ʩʪʠʤʫʣʠʨʫʶʱʘʷ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ, ʨʘʟʚʠʚʘʶʱʘʷ ʠ ʚʦʩ-

ʧʠʪʳʚʘʶʱʘʷ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʣʝʢʮʠʠ ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʘʶʪ ʛʣʫʙʦʢʠʝ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʠʝ 

ʟʥʘʥʠʷ, ʨʘʟʚʠʚʘʶʪ ʩʚʦʠ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʃʝʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚʚʦʜʥʳʤʠ, ʦʙʟʦʨʥʳʤʠ, ʪʝʤʘʪʠʯʝʩʢʠʤʠ (ʣʝʢʮʠʠ ʧʦ ʠʟʫʯʝ-

ʥʠʶ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ), ʠʪʦʛʦʚʳʤʠ. 

ɺʚʦʜʥʳʝ ʣʝʢʮʠʠ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʩʪʫʜʝʥʪʘ ʢ ʚʦʩʧʨʠʷʪʠʶ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ 

(ʬʠʟʠʢʠ) ʠʣʠ ʝʝ ʨʘʟʜʝʣʘ. ʅʘ ʚʚʦʜʥʦʡ ʣʝʢʮʠʠ ʠʟʣʘʛʘʶʪʩʷ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʜʠʩʮʠʧʣʠʥʳ, 

ʝʝ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ, ʤʝʪʦʜʳ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʪ.ʜ. ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʜʘʪʴ ʮʝʣʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʠʩʮʠʧʣʠʥʝ ʠ ʚʳʟʳʚʘʪʴ ʠʥʪʝʨʝʩ ʢ 

ʧʨʝʜʤʝʪʫ.  

ʊʝʤʘʪʠʯʝʩʢʠʝ ʣʝʢʮʠʠ ʧʦʩʚʷʱʝʥʳ ʛʣʫʙʦʢʦ ʦʩʤʳʩʣʝʥʥʦʤʫ ʠ ʤʝʪʦʜʠʯʝʩʢʠ ʧʦʜʛʦ-

ʪʦʚʣʝʥʥʦʤʫ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʠʟʣʦʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʢʫʨʩʘ (ʜʠʩʮʠʧʣʠʥ )r.  

ʀʪʦʛʦʚʘʷ ʣʝʢʮʠʷ ʩʦʜʝʨʞʠʪ ʦʩʥʦʚʥʳʝ ʠʜʝʠ ʠ ʚʳʚʦʜʳ ʧʦ ʢʫʨʩʫ, ʚʳʚʦʜʳ ʦ ʜʦʩʪʠ-

ʞʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʫʯʝʙʥʳʭ ʮʝʣʝʡ.  

ʅʘ ʦʙʟʦʨʥʳʭ ʣʝʢʮʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʝ, ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦ-

ʩʳ ʢʫʨʩʘ ʠʣʠ ʥʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʩʪʘʥʦʚʠʪʴ ʚʟʘ-

ʠʤʦʩʚʷʟʴ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʥʦʚʝʡʰʠʤʠ ʥʘʫʯʥʳʤʠ ʜʦʩʪʠʞʝʥʠ-

ʷʤʠ. 

ʇʦʜʛʦʪʦʚʢʘ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʥʘʜ ʣʝʢʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʦʣʞʥʘ 

ʥʘʯʠʥʘʪʴʩʷ ʥʘ ʩʘʤʦʡ ʣʝʢʮʠʠ. ʅʘ ʣʝʢʮʠʠ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʩʦʚʤʝʩʪʠʪʴ ʜʚʘ ʤʦʤʝʥʪʘ: 

ʚʥʠʤʘʪʝʣʴʥʦ ʩʣʫʰʘʪʴ ʣʝʢʪʦʨʘ, ʧʨʠʢʣʘʜʳʚʘʷ ʤʘʢʩʠʤʫʤ ʫʩʠʣʠʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠʟʣʘ-

ʛʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʝʩʪʠ ʝʛʦ ʦʩʤʳʩʣʝʥʥʫʶ ʟʘʧʠʩʴ. ʀ ʢʘʢ ʙʳ ʚʥʠʤʘ-

ʪʝʣʴʥʦ ʩʪʫʜʝʥʪ ʥʝ ʩʣʫʰʘʣ ʣʝʢʮʠʶ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʚʩʢʦʨʝ ʧʦʩʣʝ ʚʦʩʧʨʠ-
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ʷʪʠʷ ʙʫʜʝʪ ʟʘʙʳʪʘ. ʇʦʵʪʦʤʫ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ ʩʪʫʜʝʥʪʘʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦ-

ʩʪʘʚʣʷʪʴ ʧʦʜʨʦʙʥʳʡ ʢʦʥʩʧʝʢʪ ʣʝʢʮʠʡ, ʪʘʢ ʢʘʢ ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʮʝʥʥʫʶ ʩʠ-

ʩʪʝʤʘʪʠʟʘʮʠʶ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʧʦʜʣʝʞʘʱʝʛʦ ʠʟʫʯʝʥʠʶ. ʂʦʥʩʧʝʢʪ 

ʣʝʢʮʠʡ ʜʦʣʞʝʥ ʦʪʨʘʞʘʪʴ ʩʧʝʮʠʬʠʢʫ ʜʘʥʥʦʛʦ ʢʫʨʩʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʚ ʦʙʦʙʱʝʥʠʠ 

ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʝʡ ʧʨʦʮʝʩʩʳ ʦʙʤʝʥʘ ʵʥʝʨʛʠʝʡ ʚ ʤʘʢʨʦʩʢʦʧʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʥʘ ʩʣʫʯʘʡ ʩʣʦʞʥʳʭ, ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ.   

ʆʯʝʥʴ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝ ʧʨʘʚʠʣʴʥʦ ʢʦʥʩʧʝʢʪʠʨʦʚʘʪʴ ʣʝʢʮʠʦʥʥʳʡ ʤʘ-

ʪʝʨʠʘʣ ʠ ʨʘʙʦʪʘʪʴ ʩ ʥʠʤ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʢʦʥʩʧʝʢʪʠʨʦʚʘʥʠʶ ʣʝʢ-

ʮʠʡ ʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʩ ʟʘʧʠʩʷʤʠ. 

1. ʂʦʥʩʧʝʢʪ ʣʝʢʮʠʡ ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʦʪʜʝʣʴʥʦʡ ʪʝʪʨʘʜʠ. ɽʝ ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʫʜʦʙ-

ʥʦʡ, ʧʨʘʢʪʠʯʥʦʡ ʠ ʧʦʣʝʟʥʦʡ, ʚʝʜʴ ʠʤʝʥʥʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʬʦʨʤʘʪʠʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʨʘʟʣʠʯʥʳʤ ʦʪʯʝʪʥʳʤ ʟʘʥʷʪʠʷʤ, ʟʘʯʝʪʘʤ, ʵʢʟʘʤʝʥʘʤ.  

2. ʂʦʥʩʧʝʢʪ ʜʦʣʞʝʥ ʣʝʛʢʦ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʟʨʠʪʝʣʴʥʦ (ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ çʟʨʠʪʝʣʴʥʫʶè ʧʘʤʷʪʴ), ʧʦʵʪʦʤʫ ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʘʢʢʫʨʘʪʥʳʤ. ɺʳʜʝʣʷʡʪʝ 

ʟʘʛʦʣʦʚʢʠ, ʦʪʜʝʣʠʪʝ ʦʜʠʥ ʚʦʧʨʦʩ ʦʪ ʜʨʫʛʦʛʦ, ʩʦʙʣʶʜʘʡʪʝ ʘʙʟʘʮʳ, ʧʦʜʯʝʨʢʥʠʪʝ ʪʝʨ-

ʤʠʥʳ.  

3. ʇʨʠ ʧʨʦʩʣʫʰʠʚʘʥʠʠ ʣʝʢʮʠʠ ʦʙʨʘʱʘʡʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʠʥʪʦʥʘʮʠʶ ʣʝʢʪʦʨʘ ʠ 

ʚʚʦʜʥʳʝ ʩʣʦʚʘ çʪʘʢʠʤ ʦʙʨʘʟʦʤè, çʠʪʘʢè, çʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴè ʠ ʪ.ʧ., ʢʦʪʦʨʳʤʠ 

ʦʥ ʘʢʮʝʥʪʠʨʫʝʪ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʤʦʤʝʥʪʳ. ʅʝ ʟʘʙʳʚʘʡʪʝ ʧʦʤʝʯʘʪʴ ʵʪʦ ʧʨʠ ʢʦʥʩʧʝʢ-

ʪʠʨʦʚʘʥʠʠ.  

4. ʅʝ ʧʳʪʘʡʪʝʩʴ ʟʘʧʠʩʳʚʘʪʴ ʢʘʞʜʦʝ ʩʣʦʚʦ ʣʝʢʪʦʨʘ, ʠʥʘʯʝ ʧʦʪʝʨʷʝʪʝ ʦʩʥʦʚʥʫʶ 

ʥʠʪʴ ʠʟʣʦʞʝʥʠʷ ʠ ʥʘʯʥʝʪʝ ʧʠʩʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʥʝ ʚʥʠʢʘʷ ʚ ʩʤʳʩʣ. ʅʝ ʥʫʞʥʦ ʧʨʦ-

ʩʠʪʴ ʣʝʢʪʦʨʘ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʦʚʪʦʨʷʪʴ ʦʜʥʫ ʠ ʪʫ ʞʝ ʬʨʘʟʫ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʩʧʝʪʴ ʟʘ-

ʧʠʩʘʪʴ. ʃʝʢʮʠʷ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʩʚʦʝʦʙʨʘʟʥʳʡ ʫʨʦʢ-ʜʠʢʪʘʥʪ. ʊʝʭʥʠʢʘ 

ʧʨʦʯʪʝʥʠʷ ʣʝʢʮʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʪʘʢʦʚʘ, ʯʪʦ ʦʥ ʧʦʚʪʦʨʷʝʪ ʩʚʦʶ ʤʳʩʣʴ ʜʚʘ-ʪʨʠ ʨʘ-

ʟʘ. ʇʦʩʪʘʨʘʡʪʝʩʴ ʚʥʘʯʘʣʝ ʧʦʥʷʪʴ ʝʝ, ʘ ʟʘʪʝʤ ʟʘʧʠʩʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʩʦʢʨʘʱʝʥʠʷ.  

ʂʦʥʩʧʝʢʪʠʨʫʡʪʝ ʪʦʣʴʢʦ ʩʘʤʦʝ ʚʘʞʥʦʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʘʨʘʛʨʘʬʝ, ʪʦ, ʯʪʦ 

ʩʪʘʨʘʝʪʩʷ ʚʳʜʝʣʠʪʴ ʣʝʢʪʦʨ, ʥʘ ʯʝʤ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʩʪʫʜʝʥʪʦʚ. 

ʉʪʘʨʘʡʪʝʩʴ ʦʪʬʠʣʴʪʨʦʚʳʚʘʪʴ ʠ ʩʞʠʤʘʪʴ ʧʦʜʘʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ. ʅʘʫʯʠʪʝʩʴ ʚ 

ʧʨʦʮʝʩʩʝ ʣʝʢʮʠʠ ʨʘʟʙʠʚʘʪʴ ʪʝʢʩʪ ʥʘ ʩʤʳʩʣʦʚʳʝ ʯʘʩʪʠ ʠ ʟʘʤʝʥʷʪʴ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʢʦ-
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ʨʦʪʢʠʤʠ ʬʨʘʟʘʤʠ ʠ ʬʦʨʤʫʣʠʨʦʚʢʘʤʠ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʟʘʧʠʩʳʚʘʡʪʝ ʦʩʥʦʚʥʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ ʠ ʢʨʘʪʢʦ ï ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ.  

5. ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʧʠʩʠ ʚʝʜʠʪʝ ʩʚʦʠʤʠ ʩʣʦʚʘʤʠ, ʩʚʦʠʤʠ ʬʦʨʤʫʣʠʨʦʚʢʘʤʠ. 

ʀʩʧʦʣʴʟʫʡʪʝ ʦʙʱʝʧʨʠʥʷʪʫʶ ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʬʠʟʠʢʠ ʘʙʙʨʝʚʠʘʪʫʨʫ ʠ ʩʠʩʪʝʤʫ ʩʦ-

ʢʨʘʱʝʥʠʡ. ʇʨʠʜʫʤʘʡʪʝ ʩʦʙʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʩʦʢʨʘʱʝʥʠʡ, ʘʙʙʨʝʚʠʘʪʫʨ ʠ ʩʠʤʚʦʣʦʚ, 

ʫʜʦʙʥʫʶ ʪʦʣʴʢʦ ʚʘʤ (ʥʦ ʥʝ ʟʘʙʫʜʴʪʝ ʩʜʝʣʘʪʴ ʩʣʦʚʘʨʴ, ʠʥʘʯʝ ʩʫʱʝʩʪʚʫʝʪ ʫʛʨʦʟʘ ʥʝ 

ʨʘʩʰʠʬʨʦʚʘʪʴ ʪʝʢʩʪ). ʆʜʥʘʢʦ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʩ ʢʦʥʩʧʝʢʪʦʤ ʩʠʤʚʦʣʳ ʣʫʯʰʝ 

ʟʘʤʝʥʠʪʴ ʦʙʳʯʥʳʤʠ ʩʣʦʚʘʤʠ ʜʣʷ ʙʳʩʪʨʦʛʦ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʪʝʢʩʪʘ.  

6. ʂʦʥʩʧʝʢʪʠʨʫʷ ʣʝʢʮʠʶ, ʥʘʜʦ ʦʩʪʘʚʣʷʪʴ ʧʦʣʷ, ʥʘ ʢʦʪʦʨʳʭ ʧʦʟʜʥʝʝ, ʧʨʠ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʩ ʢʦʥʩʧʝʢʪʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʧʠʩʠ, ʦʪʤʝʪʠʪʴ 

ʥʝʧʦʥʷʪʥʳʝ ʤʝʩʪʘ. ʇʦʣʝʟʥʦ ʧʦʩʣʝ ʢʘʞʜʦʡ ʣʝʢʮʠʠ ʦʩʪʘʚʣʷʪʴ ʦʜʥʫ ʩʪʨʘʥʠʮʫ ʩʚʦʙʦʜ-

ʥʦʡ, ʦʥʘ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ. ʉʶʜʘ ʤʦʞʥʦ ʙʫʜʝʪ ʟʘʥʝʩʪʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ, ʧʦʣʫʯʝʥʥʫʶ ʠʟ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ: 

ʯʝʨʪʝʞʠ, ʛʨʘʬʠʢʠ, ʩʭʝʤʳ, ʠ ʪ.ʧ. 

7. ʇʦʩʣʝ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʣʝʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʨʘʙʦʪʘʪʴ ʠ ʦʩʤʳʩʣʠʪʴ ʧʦʣʫ-

ʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ. ʅʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʩʪʫʜʝʥʪ ʵʪʦ ʩʜʝʣʘʝʪ, ʟʘʚʠʩʠʪ ʠ ʧʨʦʯʥʦʩʪʴ 

ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʯʝʩʪʚʦ ʚʦʩʧʨʠʷʪʠʷ ʧʨʝʜʩʪʦʷɦ ʝʡ ʣʝʢʮʠʠ, ʪʘʢ 

ʢʘʢ ʦʥ ʙʦʣʝʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʙʫʜʝʪ ʝʸ ʩʣʫʰʘʪʴ. ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʣʝʢʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʦʨʥʳʝ ʢʦʥʩʧʝʢʪʳ, ʫʯʝʙʥʠʢʠ ʠ ʫʯʝʙʥʳʝ 

ʧʦʩʦʙʠʷ. 

1.2 ʂʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ ʣʝʢʮʠʡ 

 

ʊɽʄɸ 1. ʉʊʈʆɽʅʀɽ ʀ ʆʉʅʆɺʅʓɽ ʉɺʆʁʉʊɺɸ ʄɽʊɸʃʃʆɺ ʀ 

ʉʇʃɸɺʆɺ 

1.1 ʄʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ ʢʘʢ ʦʪʨʘʩʣʴ ʥʘʫʢʠ 

ʄʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ ï ʥʘʫʢʘ ʦ ʩʚʷʟʷʭ ʤʝʞʜʫ ʩʦʩʪʘʚʦʤ, ʩʪʨʦʝʥʠʝʤ ʠ ʩʚʦʡʩʪʚʘʤʠ 

ʤʘʪʝʨʠʘʣʦʚ (ʪʚʝʨʜʳʭ ʪʝʣ) ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʚʥʝʥhʠʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. 

ʂ ʠʟʫʯʘʝʤʳʤ ʩʚʦʡʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ: ʩʪʨʫʢʪʫʨʘ ʚʝʱʝʩʪʚ, ʵʣʝʢʪʨʦʥʥʳʝ, ʪʝʨʤʠʯʝ-

ʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, ʤʘʛʥʠʪʥʳʝ, ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʚʝʱʝʩʪʚ. ʄʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ 
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ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʪʝʤ ʨʘʟʜʝʣʘʤ ʬʠʟʠʢʠ ʠ ʭʠʤʠʠ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʠʟʫʯʝʥʠʝʤ 

ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ.  

ʅʘʧʨʘʚʣʝʥʠʷ ʚ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʠ: ʤʝʪʘʣʣʦʚʝʜʝʥʠʝ; ʢʝʨʘʤʠʢʘ ʠ ʩʪʝʢʣʘ; ʢʦʤʧʦ-

ʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ; ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ; ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʤʘʪʝʨʠʘʣʳ; 

ʢʦʩʤʠʯʝʩʢʦʝ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ; ʥʘʥʦʤʘʪʝʨʠʘʣʳ; ʙʠʦʤʘʪʝʨʠʘʣʳ. 

1.2 ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ 

ʇʦ ʭʠʤʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʳ ʜʝʣʷʪʩʷ ʥʘ: 

1) ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʤʝʪʘʣʣʳ ʠ ʠʭ ʩʧʣʘʚʳ, 

ʨʘʟʜʝʣʷʶʱʠʝʩʷ  ʥʘ ʯʝʨʥʳʝ (ʥʘ ʦʩʥʦʚʝ Fe) ʠ ʮʚʝʪʥʳʝ. ʄʝʪʘʣʣʳ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 2/3 

ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

2)  ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘ-

ʣʳ, ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʨʝʟʠʥʳ, ʢʣʝʠ, ʛʝʨʤʝʪʠʢʠ, ʣʘʢʦʢʨʘʩʦʯʥʳʝ ʧʦʢʨʳʪʠʷ, 

ʩʪʝʢʣʦ, ʢʝʨʘʤʠʢʘ. 

ʇʦ ʰʠʨʠʥʝ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ: 

1) ɼʠʵʣʝʢʪʨʠʢʠ - ʚʝʱʝʩʪʚʦ ʩ ʰʠʨʠʥʦʡ ʟʘʧʨʝʱʸʥʥʦʡ ʟʦʥʳ ʙʦʣʴʰʝ 3 ʵɺ. 

2)  ʇʦʣʫʧʨʦʚʦʜʥʠʢʠ - ʩ ʰʠʨʠʥʦʡ ʟʘʧʨʝʱʸʥʥʦʡ ʟʦʥʳ ʧʦʨʷʜʢʘ 1 ʵɺ. 

3)  ʄʝʪʘʣʣʳ - ʟʘʧʨʝʱʸʥʥʘʷ ʟʦʥʘ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ:  

1. ʅʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʫʧʦʨʷʜʦʯʝôʥʠʷ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʘʪʦʤʦʚ (ʢʨʠ-

ʩʪʘʣʣʠʯʝʩʢʠʝ ʠʣʠ ʘʤʦʨʬʥʳʝ ʪʝʣʘ); 

2. ʊʠʧ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʢʨʠʩʪʘʣʣʦʚ ʠʣʠ ʥʘʣʠʯʠʝ ʙʣʠʞʥʝʛʦ 

ʧʦʨʷʜʢʘ (ʜʣʷ ʘʤʦʨʬʥʳʭ ʪʝʣ); 

3. ʊʦʯʝʯʥʳʝ ʠʣʠ ʣʠʥʝʡʥʳʝ ʜʝʬʝʢʪʳ ʚ ʪʚʝʨʜʦʤ ʪʝʣʝ (ʚʘʢʘʥʩʠʠ, ʜʠʩʣʦʢʘʮʠʠ 

ʠ ʪ.ʜ.);  

4. ʄʘʢʨʦʜʝʬʝʢʪʳ (ʧʦʨʳ, ʛʨʘʥʠʮʳ ʟʝʨʝʥ); 

5. ʄʘʢʨʦʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ (ʤʦʥʦʢʨʠʩʪʘʣʣ, ʧʦʣʠʢʨʠʩʪʘʣʣ, ʪʝʢʩʪʫ-

ʨʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ); 

6. ʌʘʟʦʚʳʡ ʩʦʩʪʘʚ: 

¶ ʬʘʟʦʚʳʡ ʩʦʩʪʘʚ (ʦʜʥʦʬʘʟʥʳʡ ʠʣʠ ʤʥʦʛʦʬʘʟʥʳʡ); 

¶ ʪʠʧ ʬʘʟ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʤʘʪʝʨʠʘʣʘ; 
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¶ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʪʘʙʠʣʴʥʦʩʪʴ ʬʘʟ (ʵʣʝʢʪʨʦʥʥʳʡ ʠʣʠ ʨʘʟʤʝʨ-

ʥʳʡ). 

ʌʘʟʦʡ ʥʘʟʳʚʘʝʪʩʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʟʘʤʢʥʫʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʦʙ-

ʣʘʜʘʶʱʘʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘʙʦʨʦʤ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʦʪʣʠʯʘʶʱʘ-

ʷʩʷ ʭʦʪʷ ʙʳ ʧʦ ʦʜʥʦʤʫ ʠʟ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʩʚʦʡʩʪʚ ʩʠʩʪʝʤʳ ʚʥʝ ʟʘʤʢʥʫʪʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ. 

7. ʵʣʝʢʪʨʦʥʥʦ-ʟʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʊʠʧ ʤʝʞʘʪʦʤʥʦʡ ʩʚʷʟʠ (ʠʦʥʥʘʷ, ʢʦʚʘʣʝʥʪʥʘʷ, ʤʝʪʘʣʣʠʯʝʩʢʘʷ, ɺʘʥ-ʜʝʨ-

ʚʘʘʣʴʩʦʚʘ , ʚʦʜʦʨʦʜʥʘʷ); 

¶ ʍʘʨʘʢʪʝʨ ʟʘʧʦʣʥʝʥʠʷ ʚʝʨʭʥʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʟʦʥ ʪʚʝʨʜʦʛʦ ʪʝʣʘ (ʧʫʩʪʘʷ 

ʠʣʠ ʯʘʩʪʠʯʥʦ ʟʘʧʦʣʥʝʥʥʘʷ ʟʦʥʘ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʚʝʣʠʯʠʥʘ ʰʠʨʠʥʳ ʟʘʧʨʝʱʝʥ-

ʥʦʡ ʟʦʥʳ, ʥʘʣʠʯʠʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʨʦʚʥʝʡ ʠʣʠ ʜʝʬʝʢʪʦʚ ʚ ʟʘ-

ʧʨʝʱʝʥʥʦʡ ʟʦʥʝ); 

¶ ʅʘʣʠʯʠʝ ʧʝʨʝʢʨʳʪʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʟʦʥ ʚ ʪʚʝʨʜʦʤ ʪʝʣʝ. 

ʂʦʚʘʣʝʥʪʥʘʷ ʩʚʷʟʴ ï ʥʘʠʙʦʣʝʝ ʦʙʱʠʡ ʚʠʜ ʭʠʤʠʯʝʩʢʦʡ ʩʚʷʟʠ, ʚʦʟʥʠʢʘʶʱʠʡ 

ʟʘ ʩʯʝʪ ʦʙʦʙʱʝʩʪʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʘʨʳ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʤʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʢʦʛʜʘ 

ʢʘʞʜʳʡ ʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʘʪʦʤʦʚ ʧʦʩʪʘʚʣʷʝʪ ʧʦ ʦʜʥʦʤʫ ʵʣʝʢʪʨʦʥʫ, ʠʣʠ ʧʦ ʜʦ-

ʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʦʤʫ ʤʝʭʘʥʠʟʤʫ, ʝʩʣʠ ʵʣʝʢʪʨʦʥʥʘʷ ʧʘʨʘ ʧʝʨʝʜʘʝʪʩʷ ʚ ʦʙʱʝʝ ʧʦʣʴʟʦ-

ʚʘʥʠʝ ʦʜʥʠʤ ʘʪʦʤʦʤ (ʜʦʥʦʨʦʤ) ʜʨʫʛʦʤʫ ʘʪʦʤʫ (ʘʢʮʝʧʪʦʨʫ). 

ʀʦʥʥʘʷ ʩʚʷʟʴ ï ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʢʦʚʘʣʝʥʪʥʦʡ, ʢʦʛʜʘ ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʵʣʝʢ-

ʪʨʦʥʥʘʷ ʧʘʨʘ ʧʦʣʥʦʩʪʴʶ ʧʨʠʥʘʜʣʝʞʠʪ ʙʦʣʝʝ ʵʣʝʢʪʨʦʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʘʪʦʤʫ, ʩʪʘʥʦ-

ʚʷʱʝʤʫʩʷ ʘʥʠʦʥʦʤ. ʆʩʥʦʚʦʡ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʵʪʦʡ ʩʚʷʟʠ ʚ ʦʪʜʝʣʥɹʳʡ ʪʠʧ ʩʣʫʞʠʪ ʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʩʦʝʜʠʥʝʥʠʷ ʩ ʪʘʢʦʡ ʩʚʷʟʴʶ ʤʦʞʥʦ ʦʧʠʩʳʚʘʪʴ ʚ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝ-

ʩʢʦʤ ʧʨʠʙʣʠʞʝʥʠʠ, ʩʯʠʪʘʷ ʠʦʥʥʫʶ ʩʚʷʟʴ ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʧʨʠʪʷʞʝʥʠʝʤ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠʦʥʦʚ. 

ʄʝʪʘʣʣʠʯʝʩʢʘʷ ʩʚʷʟʴ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʠʯʥʦʡ ʜʝʣʦʢʘʣʠʟʘʮʠʠ ʚʘ-

ʣʝʥʪʥʳʭ ʵʣʝʢʪʨʦʥʦʚ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʩʚʦʙʦʜʥʦ ʜʚʠʞʫʪʩʷ ʚ ʨʝʰʝʪʢʝ ʤʝʪʘʣʣʦʚ, 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤʠ ʠʦʥʘʤʠ. ʉʠʣʳ 

ʩʚʷʟʠ ʥʝ ʣʦʢʘʣʠʟʦʚʘʥʳ ʠ ʥʝ ʥʘʧʨʘʚʣʝʥʳ, ʘ ʜʝʣʦʢʘʣʠʟʠʨʦʚʘʥʥʳʝ ʵʣʝʢʪʨʦʥʳ ʦʙʫʩʣʦʚ-

ʣʠʚʘʶʪ ʚʳʩʦʢʫʶ ʪʝʧʣʦ- ʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ. 
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ɺʦʜʦʨʦʜʥʘʷ ʩʚʷʟʴ ï ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʘʨʳ ʢ ʵʣʝʢʪʨʦʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʘʪʦʤʫ ʘʪʦʤ ʚʦʜʦʨʦʜʘ, ʦʙʣʘʜʘʶʱʠʡ ʵʬ-

ʬʝʢʪʠʚʥʳʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʟʘʨʷʜʦʤ, ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʜʨʫʛʠʤ ʵʣʝʢʪʨʦʦʪ-

ʨʠʮʘʪʝʣʴʥʳʤ ʘʪʦʤʦʤ (F, O, N, ʨʝʞʝ Cl, Br, S). 

ɺʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʘ (ʤʝʞʤʦʣʝʢʫʣʷʨʥʘʷ) ʩʚʷʟʴ ï ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʥɹʳʡ ʚʠʜ 

ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʡ ʩʚʷʟʠ, ʦʙʫʩʣʦʚʣʝʥ ʜʠʩʧʝʨʩʠʦʥʥʳʤʠ ʩʠʣʘʤʠ, ʠʥʜʫʢʮʠʦʥʥʳʤ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʝʤ ʠ ʦʨʠʝʥʪʘʮʠʦʥʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ. 

1.3 ʆʩʦʙʝʥʥʦʩʪʠ ʘʪʦʤʥʦ-ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʪʚʝʨʜʳʭ ʪʝʣ 

ʊʚʸʨʜʦʝ ʪʝʣʦ ï ʵʪʦ ʦʜʥʦ ʠʟ ʯʝʪʳʨʸʭ ʘʛʨʝʛʘʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚʝʱʝʩʪʚʘ, ʦʪʣʠʯʘ-

ʶʱʝʝʩʷ ʦʪ ʜʨʫʛʠʭ ʘʛʨʝʛʘʪʥʳʭ ʩʦʩʪʦʷʥʠʡ (ʞʠʜʢʦʩʪʠ, ʛʘʟʦʚ, ʧʣʘʟʤʳ) ʩʪʘʙʠʣʴʥʦʩʪʴʶ 

ʬʦʨʤʳ ʠ ʭʘʨʘʢʪʝʨʦʤ ʪʝʧʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʘʪʦʤʦʚ, ʩʦʚʝʨʰʘʶɦ ʠʭ ʤʘʣʳʝ ʢʦʣʝʙʘʥʠʷ 

ʦʢʦʣʦ ʧʦʣʦʞʝʥʠʡ ʨʘʚʥʦʚʝʩʠʷ. 

ʊʚʸʨʜʳʝ ʪʝʣʘ ʤʦʛʫʪ ʙʳʪʴ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʠ ʘʤʦʨʬʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʂʨʠʩʪʘʣ-

ʣʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʨʘʚʥʦʚʝʩ-

ʥʳʭ ʧʦʣʦʞʝʥʠʡ ʘʪʦʤʦʚ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʜʘʣʴʥʝʛʦ ʧʦʨʷʜʢʘ ʠ ʥʦʩʠʪ 

ʥʘʟʚʘʥʠʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ. ɽʩʪʝʩʪʚʝʥʥʘʷ ʬʦʨʤʘ ʢʨʠʩʪʘʣʣʦʚ ï ʧʨʘʚʠʣʴʥʳʝ 

ʤʥʦʛʦʛʨʘʥʥʠʢʠ.  

ɺ ʘʤʦʨʬʥʳʭ ʪʝʣʘʭ ʘʪʦʤʳ ʢʦʣʝʙʣʶʪʩʷ ʚʦʢʨʫʛ ʭʘʦʪʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʪʦ-

ʯʝʢ, ʫ ʥʠʭ ʦʪʩʫʪʩʪʚʫʝʪ ʜʘʣʴʥʠʡ ʧʦʨʷʜʦʢ, ʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʙʣʠʞʥʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʦ-

ʣʝʢʫʣʳ ʨʘʩʧʦʣʦʞʝʥʳ ʩʦʛʣʘʩʦʚʘʥʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʩʨʘʚʥʠʤʦʤ ʩ ʠʭ ʨʘʟʤʝʨʘʤʠ.  

ʕʣʝʤʝʥʪʘʨʥʘʷ ʷʯʝʡʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʢʨʠʩʪʘʣʣʘ. ʕʣʝ-

ʤʝʥʪʘʨʥʘʷ ʷʯʝʡʢʘ ï ʵʣʝʤʝʥʪ ʦʙʲʸʤʘ ʠʟ ʤʠʥʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʘʪʦʤʦʚ, ʤʥʦʛʦʢʨʘʪʥʳʤ 

ʧʝʨʝʥʦʩʦʤ ʢʦʪʦʨʦʛʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʚʝʩʴ ʢʨʠʩʪʘʣʣ.  

ʆʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʷʯʝʡʢʠ ʷʚʣʷʶʪʩʷ: 

Å  ʨʘʟʤʝʨʳ ʨʸʙʝʨ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ. a, b, c ï ʧʝʨʠʦʜʳ ʨʝʰʸʪʢʠ ï ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʙʣʠʞʘʡʰʠʭ ʘʪʦʤʦʚ.  

Å  ʫʛʣʳ ʤʝʞʜʫ ʦʩʷʤʠ (Ŭ, ɓ, ɔ). 

Å  ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʝ ʯʠʩʣʦ (ʂ) ʫʢʘʟʳʚʘʝʪ ʥʘ ʯʠʩʣʦ ʘʪʦʤʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʙʣʠʞʘʡʰʝʤ ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʣʶʙʦʛʦ ʘʪʦʤʘ ʚ ʨʝʰʝʪʢʝ. 
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Å  ʙʘʟʠʩ ʨʝʰʝʪʢʠ ʢʦʣʠʯʝʩʪʚʦ ʘʪʦʤʦʚ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʦʜʥʫ ʵʣʝʤʝʥʪʘʨʥʫʶ 

ʷʯʝʡʢʫ ʨʝʰʝʪʢʠ. 

Å  ʧʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ ʘʪʦʤʦʚ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ ï ʦʙʲʝʤ, ʟʘʥʷʪʳʡ 

ʘʪʦʤʘʤʠ, ʢʦʪʦʨʳʝ ʫʩʣʦʚʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʞʝʩʪʢʠʝ ʰʘʨʳ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʠʤʤʝʪʨʠʠ, ʚʩʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʨʝh ʸʪʢʠ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʝʤʴ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʇʦ ʬʦʨʤʝ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ 

ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʙʠʪʳ ʥʘ ʰʝʩʪʴ ʩʠʥʛʦʥʠʡ. ʉʠʥʛʦʥʠʷ ï ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʨʠʩʪʘʣʣʦ-

ʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʩʠʤʤʝʪʨʠʠ, ʢʨʠʩʪʘʣʣʦʚ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʨʝʰʸʪʦʢ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ.  

ʇʦʤʠʤʦ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʣʷʮʠʡ, ʥʘ ʢʦʪʦʨʳʭ ʩʪʨʦʠʪʩʷ ʵʣʝʤʝʥʪʘʨʥʘʷ ʷʯʝʡʢʘ, ʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʝ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʘʥʩʣʷʮʠʠ, ʥʘʟʳ-

ʚʘʝʤʳʝ ʨʝʰʸʪʢʘʤʠ ɹʨʘʚʝ. ɺ ʪʨʸʭʤʝʨʥʳʭ ʨʝʰʸʪʢʘʭ ʙʳʚʘʶʪ ʛʨʘʥʝʮʝʥʪʨʠʨʦʚʘʥʥʘʷ (F), 

ʦʙʲʸʤʥʦʮʝʥʪʨʠʨʦʚʘʥʥʘʷ (I), ʙʘʟʦʮʝʥʪʨʠʨʦʚʘʥʥʘʷ (A, B ʠʣʠ C), ʧʨʠʤʠʪʠʚʥʘʷ (P) ʠ 

ʨʦʤʙʦʵʜʨʠʯʝʩʢʘʷ (R) ʨʝʰʸʪʢʠ ɹʨʘʚʝ.  

1.4 ʇʦʥʷʪʠʝ ʦʙ ʠʟʦʪʨʦʧʠʠ ʠ ʘʥʠʟʦʪʨʦʧʠʠ.  ʆʩʦʙʝʥʥʦʩʪʠ  ʤʝʪʘʣʣʦʚ,  ʢʘʢ  

ʪʝʣ  ʠʤʝʶʱʠʭ  ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ  ʩʪʨʦʝʥʠʝ 

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ  ʧʨʘʚʠʣʴʥʦʩʪʴ  ʨʘʩʧʦʣʦʞʝʥʠʷ  ʘʪʦʤʦʚ  ʚ  ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ  

ʨʝʰʸʪʢʘʭ  ʧʨʠʜʘʸʪ  ʤʝʪʘʣʣʘʤ  ʦʩʦʙʝʥʥʦʩʪʠ,  ʢʦʪʦʨʳʭ  ʥʝʪ  ʫ  ʘʤʦʨʬʥʳʭ  ʪʝʣ. 

1. ʇʝʨʚʦʡ  ʦʩʦʙʝʥʥʦʩʪʴʶ  ʤʝʪʘʣʣʦʚ  ʷʚʣʷʝʪʩʷ  ʘʥʠʟʦʪʨʦʧʠʷ  ʩʚʦʡʩʪʚ  ʢʨʠ-

ʩʪʘʣʣʦʚ,  ʪ. ʝ.  ʨʘʟʣʠʯʠʝ  ʩʚʦʡʩʪʚ  ʢʨʠʩʪʘʣʣʦʚ  ʚ  ʨʘʟʥʳʭ  ʥʘʧʨʘʚʣʝʥʠʷʭ. 

2. ɺʪʦʨʦʡ  ʦʩʦʙʝʥʥʦʩʪʴʶ  ʤʝʪʘʣʣʦʚ  ʢʘʢ  ʪʝʣ  ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ  ʩʪʨʦʝʥʠʷ  ʷʚ-

ʣʷʝʪʩʷ  ʥʘʣʠʯʠʝ  ʫ  ʥʠʭ  ʧʣʦʩʢʦʩʪʝʡ ʩʢʦʣʴʞʝʥʠʷ (ʩʧʘʡʥʦʩʪʠ). ʇʦ  ʵʪʠʤ  ʧʣʦʩʢʦʩʪʷʤ  

ʧʨʦʠʩʭʦʜʠʪ  ʩʜʚʠʛ  ʠʣʠ  ʦʪʨʳʚ  (ʨʘʟʨʫʰʝʥʠʝ)  ʯʘʩʪʠʮ  ʢʨʠʩʪʘʣʣʦʚ ʧʦʜ  ʜʝʡʩʪʚʠʝʤ  

ʚʥʝʰʥʠʭ  ʫʩʠʣʠʡ.  

3. ʊʨʝʪʴʝʡ  ʦʩʦʙʝʥʥʦʩʪʴʶ  ʷʚʣʷʝʪʩʷ  ʪʦ,  ʯʪʦ  ʧʨʦʮʝʩʩ  ʧʝʨʝʭʦʜʘ  ʠʭ  ʠʟ ʪʚʸʨʜʦ-

ʛʦ  ʩʦʩʪʦʷʥʠʷ  ʚ  ʞʠʜʢʦʝ  ʠ  ʥʘʦʙʦʨʦʪ  ʧʨʦʠʩʭʦʜʠʪ  ʧʨʠ  ʦʧʨʝʜʝʣʸʥʥʦʡ  ʪʝʤʧʝʨʘʪʫʨʝ,  

ʥʘʟʳʚʘʝʤʦʡ  ʪʝʤʧʝʨʘʪʫʨʦʡ  ʧʣʘʚʣʝʥʠʷ  (ʟʘʪʚʝʨʜʝʚʘʥʠʷ).  ɸʤʦʨʬʥʳʝ  ʪʝʣʘ  ʧʝʨʝʭʦʜʷʪ  

ʚ  ʞʠʜʢʦʝ  ʩʦʩʪʦʷʥʠʝ  ʧʦʩʪʝʧʝʥʥʦ. 

ʏʪʦʙʳ ʧʦʥʷʪʴ ʷʚʣʝʥʠʝ ʘʥʠʟʦʪʨʦʧʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝ-

ʩʢʠʝ ʧʣʦʩʢʦʩʪʠ ʠ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʢʨʠʩʪʘʣʣʝ. ʇʣʦʩʢʦʩʪʴ, ʧʨʦ-
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ʭʦʜʷʱʘʷ ʯʝʨʝʟ ʫʟʣʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ, ʥʘʟʳʚʘʝʪʩʷ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʣʦʩʢʦʩʪʴ .ʁ ʇʨʷʤʘʷ, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʫʟʣʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝh ʝʪʢʠ, ʥʘʟʳʚʘʝʪʩʷ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. 

ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʦʩʢʦʩʪʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʣʴʟʫʶʪ-

ʩʷ ʠʥʜʝʢʩʘʤʠ ʄʠʣʣʝʨʘ. ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʠʥʜʝʢʩʳ ʄʠʣʣʝʨʘ, ʵʣʝʤʝʥʪʘʨʥʫʶ ʷʯʝʡ-

ʢʫ ʚʧʠʩʳʚʘʶʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ (ʦʩʠ X, Y, Z ï ʢʨʠʩʪʘʣʣʦʛʨʘ-

ʬʠʯʝʩʢʠʝ ʦʩʠ). ɿʘ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʧʝʨʠʦʜ ʨʝʰʝʪʢʠ. 

ʀʥʜʝʢʩʳ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʫʢʘʟʳʚʘʶʪʩʷ ʚ ʢʚʘʜʨʘʪʥʳʭ 

ʩʢʦʙʢʘʭ [111] 

ɺ ʢʫʙʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ ʠʥʜʝʢʩʳ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʧʣʦʩʢʦʩʪʠ 

(hkl) ʠʤʝʁ ʪ ʪʝ  ʞʝ ʠʥʜʝʢʩʳ [hkl]. 

 ʋ  ʤʝʪʘʣʣʠʯʝʩʢʠʭ  ʪʝʣ  ʘʥʠʟʦʪʨʦʧʠʷ  ʩʚʦʡʩʪʚ  ʥʝ  ʚʳʨʘʞʝʥʘ  ʪʘʢ  ʨʝʟʢʦ,  ʢʘʢ  ʫ  

ʦʪʜʝʣʴʥʳʭ  ʢʨʠʩʪʘʣʣʦʚ.  ʄʝʪʘʣʣʳ  ʷʚʣʷʶʪʩʷ  ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ  ʪʝʣʘʤʠ,  ʪ. ʝ. 

ʦʥʠ  ʩʦʩʪʦʷʪ  ʥʝ  ʠʟ  ʦʜʥʦʛʦ,  ʘ  ʠʟ  ʙʝʩʯʠʩʣʝʥʥʦʛʦ  ʢʦʣʠʯʝʩʪʚʘ  ʢʨʠʩʪʘʣʣʦʚ,  ʧʦ-

ʨʘʟʥʦʤʫ  ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ. ʇʨʦʠʟʚʦʣʴʥʦʩʪʴ  ʦʨʠʝʥʪʠʨʦʚʢʠ  ʢʘʞʜʦʛʦ  ʢʨʠʩʪʘʣʣʘ  

ʧʨʠʚʦʜʠʪ  ʢ  ʪʦʤʫ,  ʯʪʦ  ʚ ʣʶʙʦʤ  ʥʘʧʨʘʚʣʝʥʠʠ  ʨʘʩʧʦʣʘʛʘʝʪʩʷ  ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ  ʦʜʠ-

ʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ  ʨʘʟʣʠʯʥʦ  ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ  ʢʨʠʩʪʘʣʣʦʚ.  ɺ  ʨʝʟʫʣʴʪʘʪʝ  ʧʦʣʫ-

ʯʘʝʪʩʷ,  ʯʪʦ  ʩʚʦʡʩʪʚʘ  ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ  ʪʝʣ  ʙʫʜʫʪ  ʦʜʠʥʘʢʦʚʳ  ʚʦ  ʚʩʝʭ  

ʥʘʧʨʘʚʣʝʥʠʷʭ  - ʵʪʦ  ʷʚʣʝʥʠʝ  ʧʦʣʫʯʠʣʦ  ʥʘʟʚʘʥʠʝ  çʢʚʘʟʠʠʟʦʪʨʦʧʠʷè  (ʣʦʞʥʘʷ  ʠʟʦ-

ʪʨʦʧʠʷ). 

1.5 ɼʝʬʝʢʪʳ  ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ  ʩʪʨʦʝʥʠʷ 

ɺ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ ʨʝʘʣʴʥʳʭ ʤʝʪʘʣʣʦʚ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʜʝʬʝʢʪʳ 

(ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ), ʢʦʪʦʨʳʝ ʥʘʨʫʰʘʶʪ ʩʚʷʟʠ ʤʝʞʜʫ ʘʪʦʤʘʤʠ ʠ ʦʢʘʟʚrʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 

ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʦʚ. ʈʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʥʝʩʦʚʝʨh ʝʥʩʪʚʘ: ʪʦʯʝʯʥʳʝ, 

ʣʠʥʝʡʥʳʝ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ, ʦʙʲʝʤʥʳʝ. 

ɺʘʢʘʥʩʠʷ ï ʦʪʩʫʪʩʪʚʠʝ ʘʪʦʤʦʚ ʚ ʫʟʣʘʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ, çʜʳʨʢʠè, 

ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ. ʆʙʨʘʟʫʝʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ 

ʘʪʦʤʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠʣʠ ʠʟ ʫʟʣʦʚ ʨʝʰʝʪʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʠ ʙʦʤʙʘʨʜʠʨʦʚʢʝ ʪʝʣʘ ʘʪʦʤʘʤʠ ʠʣʠ ʯʘʩʪʠ-

ʮʘʤʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ.  
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ɼʠʩʣʦʮʠʨʦʚʘʥʥʳʡ ʘʪʦʤ ï ʵʪʦ ʘʪʦʤ, ʚʳʰʝʜʰʠʡ ʠʟ ʫʟʣʘ ʨʝʰʝʪʢʠ ʠ ʟʘʥʷʚʰʠʡ 

ʤʝʩʪʦ ʚ ʤʝʞʜʦʫʟʣʠʝ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʭ ʘʪʦʤʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, 

ʯʝʤ ʚʘʢʘʥʩʠʡ, ʪʘʢ ʢʘʢ ʜʣʷ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʙʫʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ. 

ʇʨʠ ʵʪʦʤ ʥʘ ʤʝʩʪʝ ʧʝʨʝʤʝʩʪʠʚʰʝʛʦʩʷ ʘʪʦʤʘ ʦʙʨʘʟʫʝʪʩʷ ʚʘʢʘʥʩʠʷ. 

ʇʨʠʤʝʩʥʳʝ ʘʪʦʤʳ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʤʝʪʘʣʣʝ, ʪʘʢ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ-

ʚʦʟʤʦʞʥʦ ʚʳʧʣʘʚʠʪʴ ʭʠʤʠʯʝʩʢʠ ʯʠʩʪʳʡ ʤʝʪʘʣʣ. ʆʥʠ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʤʝʨʳ ʙʦʣʴʰʝ 

ʠʣʠ ʤʝʥʴʰʝ ʨʘʟʤʝʨʦʚ ʦʩʥʦʚʥʳʭ ʘʪʦʤʦʚ ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʫʟʣʘʭ ʨʝʰʝʪʢʠ ʠʣʠ ʤʝʞ-

ʜʦʫʟʣʠʷʭ. 

ɼʠʩʣʦʢʘʮʠʷ ï ʵʪʦ ʜʝʬʝʢʪʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦ-

ʙʦʡ ʣʠʥʠʠ, ʚʜʦʣʴ ʠ ʚʙʣʠʟʠ ʢʦʪʦʨʳʭ ʥʘʨʫʰʝʥʦ ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʢʨʠʩʪʘʣʣʘ ʧʨʘʚʠʣʴ-

ʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʪʦʤʥʳʭ ʧʣʦʩʢʦʩʪʝʡ. ʇʨʦʩʪʝʡʰʠʝ ʚʠʜʳ ʜʠʩʣʦʢʘʮʠʡ ï ʢʨʘʝʚʳʝ ʠ 

ʚʠʥʪʦʚʳʝ.  

ʂʨʘʝʚʘʷ ʜʠʩʣʦʢʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʥʠʶ, ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʦʙʨʳʚʘʝʪʩʷ 

ʚʥʫʪʨʠ ʢʨʠʩʪʘʣʣʘ ʢʨʘʡ ñʣʠʰʥʝʡñ ʧʦʣʫʧʣʦʩʢʦʩʪʠ. 

ɼʨʫʛʦʡ ʪʠʧ ʜʠʩʣʦʢʘʮʠʡ ʙʳʣ ʦʧʠʩʘʥ ɹʶʨʛʝʨʩʦʤ, ʠ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʚʠʥʪʦʚʘʷ 

ʜʠʩʣʦʢʘʮʠʷ. 

ɺʠʥʪʦʚʘʷ ʜʠʩʣʦʢʘʮʠʷ ʥʝ ʩʚʷʟʘʥʘ ʩ ʢʘʢʦʡ-ʣʠʙʦ ʧʣʦʩʢʦʩʪʴʶ ʩʢʦʣʴʞʝʥʠʷ, ʦʥʘ 

ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʣʶʙʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʣʠʥʠʶ ʜʠʩʣʦʢʘʮʠʠ. 

ɺʘʢʘʥʩʠʠ ʠ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʝ ʘʪʦʤʳ ʢ ʚʠʥʪʦʚʦʡ ʜʠʩʣʦʢʘʮʠʠ ʥʝ ʩʪʝʢʘʶʪ. 

ʇʣʦʩʢʠʝ (ʜʚʫʤʝʨʥʳʝ) ʜʝʬʝʢʪʳ ï ʵʪʦ ʛʨʘʥʠʮʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʟʝʨʝʥ ʠ 

ʜʚʦʡʥʠʢʦʚ, ʤʝʞʬʘʟʥʳʝ ʛʨʘʥʠʮʳ, ʜʝʬʝʢʪʳ ʫʧʘʢʦʚʦʢ. ɼʝʬʝʢʪ ʫʧʘʢʦʚʢʠ ï ʥʘʨʫh ʝʥʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʣʦʝʚ ʧʣʦʪʥʝʡʰʝʡ ʫʧʘʢʦʚʢʠ ʰʘʨʦʚ. ɼʚʦʡʥʠʢ ï ʵʪʦ ʢʨʠʩʪʘʣʣʠ-

ʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʜʚʝ ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ ʩʦʝʜʠʥʷʶʪʩʷ ʣʠʙʦ ʜʚʦʡʥʠʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, 

ʣʠʙʦ ʜʚʦʡʥʠʢʦʚʦʡ ʦʩʴʶ. 

ʆʙʲʝʤʥʳʝ ʜʝʬʝʢʪʳ ï ʥʘʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʤʘʢʨʦʩʢʦ-

ʧʠʯʝʩʢʠʝ ʘʩʩʦʮʠʘʮʠʠ ʪʦʯʝʯʥʳʭ ʜʝʬʝʢʪʦʚ (ʧʦʨʳ, ʧʫʩʪʦʪʳ, ʚʢʣʶʯʝʥʠʷ ʛʨʫʧʧʠʨʦʚʦʢ 

ʯʘʩʪʠʮ ʜʨʫʛʦʡ ʬʘʟʳ, ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʠ ʞʠʜʢʠʝ ʚʢʣʶʯʝʥʠʷ ʠ ʪ. ʧ.). 

1.6 ʉʫʱʥʦʩʪʴ  ʧʨʦʮʝʩʩʦʚ  ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ  ʤʝʪʘʣʣʦʚ  ʠ  ʩʧʣʘʚʦʚ 
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ʉʫʱʥʦʩʪʴ  ʧʨʦʮʝʩʩʦʚ  ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ  ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʝʨʝʭʦʜ ʠʟ ʦʜ-

ʥʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ ʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʥʦʚʳʭ ʫʩʣʦ-

ʚʠʷʭ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤ, ʦʙʣʘʜʘʝʪ ʤʝʥʴʰʠʤ ʟʘʧʘʩʦʤ ʵʥʝʨʛʠʠ. 

ʉ ʠʟʤʝʥʝʥʠʝʤ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʩʚʦʙʦʜʥʘʷ ʵʥʝʨʛʠʷ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʩʣʦʞʥʦʤʫ 

ʟʘʢʦʥʫ ʨʘʟʣʠʯʥʦ ʜʣʷ ʞʠʜʢʦʛʦ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʡ. ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ 

ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ʞʠʜʢʦʛʦ ʠ ʪʚʝʨʜʦʛʦ ʩʦʩʪʦʷʥʠʡ ʩ ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʢʘ-

ʟʘʥ ʥʘ ʨʠʩ. 1.1.  

ɼʣʷ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʨʦʮʝʩʩ ʙʳʣ ʪʝʨʤʦ-

ʜʠʥʘʤʠʯʝʩʢʠ ʚʳʛʦʜʝʥ ʩʠʩʪʝʤʝ ʠ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ 

ʩʠʩʪʝʤʳ. ʕʪʦ ʚʦʟʤʦʞʥʦ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʞʠʜʢʦʩʪʠ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʊS. ʊʝʤʧʝʨʘ-

ʪʫʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘʯʠʥʘʝʪʩʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʥʘʟʳʚʘʝʪʩʷ ʬʘʢʪʠʯʝʩʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. 

ʆʭʣʘʞʜʝʥʠʝ ʞʠʜʢʦʩʪʠ ʥʠʞʝ ʨʘʚʥʦʚʝʩʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʥʘʟʳ-

ʚʘʝʪʩʷ ʧʝʨʝʦʭʣʘʞʜʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʝʧʝʥʴʶ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ: 

ȹT=Tʪʝʦʨ-ʊʢʨʠʩʪ. 

ʉʪʝʧʝʥʴ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʨʦʜʳ ʤʝʪʘʣʣʘ, ʦʪ ʩʪʝʧʝʥʠ ʝʛʦ ʟʘʛʨʷʟ-

ʥʝʥʥʦʩʪʠ (ʯʝʤ ʯʠʱʝ ʤʝʪʘʣʣ, ʪʝʤ ʙʦʣʴʰʝ ʩʪʝʧʝʥʴ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ), ʦʪ ʩʢʦʨʦʩʪʠ 

ʦʭʣʘʞʜʝʥʠʷ (ʯʝʤ ʚʳʰʝ ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ, ʪʝʤ ʙʦʣʴʰʝ ʩʪʝʧʝʥʴ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ). 

ʇʨʠ ʥʘʛʨʝʚʝ ʚʩʝʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʪʝʣ ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʪʢʘʷ ʛʨʘʥʠʮʘ ʧʝʨʝʭʦʜʘ 

ʠʟ ʪʚʝʨʜʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʞʠʜʢʦʝ. ʊʘʢʘʷ ʞʝ ʛʨʘʥʠʮʘ ʩʫʱʝʩʪʚʫʝʪ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʞʠʜ-

ʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʪʚʝʨʜʦʝ. 

 

 

  

ʈʠʩ.1.1. ʀʟʤʝʥʝʥʠʝ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. 
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ʂʨʠʩʪʘʣʣʠʟʘʮʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʫʯʘʩʪʢʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝ-

ʰʝʪʢʠ ʚ ʞʠʜʢʦʡ ʬʘʟʝ ʠ ʨʦʩʪ ʢʨʠʩʪʘʣʣʦʚ ʠʟ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʮʝʥʪʨʦʚ. 

ʂʨʠʩʪʘʣʣʠʟʘʮʠʷ ʧʨʦʪʝʢʘʝʪ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪ ʢ ʪʝʨʤʦʜʠʥʘ-

ʤʠʯʝʩʢʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩ ʤʠʥʠʤʫʤʦʤ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ. ʇʨʦʮʝʩʩ 

ʧʝʨʝʭʦʜʘ ʤʝʪʘʣʣʘ ʠʟ ʞʠʜʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʢʨʠ-

ʚʳʤʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʚʨʝʤʷ ï ʪʝʤʧʝʨʘʪʫʨʘ.  

1.7 ʄʝʭʘʥʠʟʤ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʤʝʪʘʣʣʦʚ 

ʇʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʞʠʜʢʦʤ ʤʝʪʘʣʣʝ ʥʘʯʠʥʘʶʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʢʨʠʩʪʘʣʣʠʢʠ ï ʮʝʥʪʨʳ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠʣʠ ʟʘʨʦʜʳʰʠ. ɼʣʷ ʥʘʯʘʣʘ 

ʠʭ ʨʦʩʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʝʥʠʝ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ʤʝʪʘʣʣʘ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʟʘʨʦʜʳʰ ʨʘʩʪʚʦʨʷʝʪʩʷ. ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʩʧʦʩʦʙʥʦʛʦ ʢ ʨʦʩʪʫ ʟʘʨʦʜʳʰʘ ʥʘʟʳʚʘ-

ʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʨʘʟʤʝʨʦʤ, ʘ ʟʘʨʦʜʳʰ ï ʫʩʪʦʡʯʠʚʳʤ. 

ʇʝʨʝʭʦʜ ʠʟ ʞʠʜʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʪʨʝʙʫʝʪ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʘ ʞʠʜʢʦʩʪʴ ï ʢʨʠʩʪʘʣʣ. ʇʨʦʮʝʩʩ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ, ʢʦʛʜʘ ʚʳʠʛʨʳʰ ʦʪ ʧʝʨʝʭʦʜʘ ʚ ʪʚʝʨʜʦʝ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʰʝ ʧʦ-

ʪʝʨʠ ʵʥʝʨʛʠʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʘ. ɿʘʨʦʜʳh ʠ ʩ ʨʘʟʤʝʨʘʤʠ ʨʘʚʥʳʤʠ 

ʠ ʙʦʣʴʰʠʤʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʨʘʩʪʫʪ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʵʥʝʨʛʠʠ ʠ ʧʦʵʪʦʤʫ ʩʧʦʩʦʙʥʳ ʢ ʩʫ-

ʱʝʩʪʚʦʚʘʥʠʶ. 

ʎʝʥʪʨʳ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʦʙʨʘʟʫʶʪʩʷ ʚ ʠʩʭʦʜʥʦʡ ʬʘʟʝ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫ-

ʛʘ ʚ ʩʣʫʯʘʡʥʳʭ ʤʝʩʪʘʭ. ʉʥʘʯʘʣʘ ʢʨʠʩʪʘʣʣʳ ʠʤʝʶʪ ʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ, ʥʦ ʧʦ ʤʝʨʝ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʠ ʩʨʘʩʪʘʥʠʷ ʩ ʜʨʫʛʠʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʬʦʨʤʘ ʥʘʨʫʰʘʝʪʩʷ. ʈʦʩʪ ʧʨʦʜʦʣ-

ʞʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʛʜʝ ʝʩʪʴ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʧʠʪʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʩʣʝ ʦʢʦʥʯʘ-

ʥʠʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠʤʝʝʤ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʪʝʣʦ. 

ʇʨʦʮʝʩʩ ʚʥʘʯʘʣʝ ʫʩʢʦʨʷʝʪʩʷ, ʧʦʢʘ ʩʪʦʣʢʥʦʚʝʥʠʝ ʢʨʠʩʪʘʣʣʦʚ ʥʝ ʥʘʯʠʥʘʝʪ ʧʨʝ-

ʧʷʪʩʪʚʦʚʘʪʴ ʠʭ ʨʦʩʪʫ. ʆʙʲʝʤ ʞʠʜʢʦʡ ʬʘʟʳ, ʚ ʢʦʪʦʨʦʡ ʦʙʨʘʟʫʶʪʩʷ ʢʨʠʩʪʘʣʣʳ, 

ʫʤʝʥʴʰʘʝʪʩʷ. ʇʦʩʣʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 50 % ʦʙʲʝʤʘ ʤʝʪʘʣʣʘ, ʩʢʦʨʦʩʪʴ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʙʫʜʝʪ ʟʘʤʝʜʣʷʪʴʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʦʙʨʘʟʦʚʘʥʠʷ ʮʝʥʪʨʦʚ ʢʨʠ-

ʩʪʘʣʣʠʟʘʮʠʠ ʠ ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʦʚ ʠʟ ʵʪʠʭ ʮʝʥʪʨʦʚ. 
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ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʯʠʩʣʦ ʮʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ (ʯ.ʮ.) ʠ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʢʨʠ-

ʩʪʘʣʣʦʚ (ʩ.ʨ.) ʟʘʚʠʩʷʪ ʦʪ ʩʪʝʧʝʥʠ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ (ʨʠʩ. 1.2). 

ʈʘʟʤʝʨʳ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʢʨʠʩʪʘʣʣʦʚ ʟʘʚʠʩʷʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʯʠʩʣʘ ʦʙʨʘʟʦ-

ʚʘʚʰʠʭʩʷ ʮʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. 

ʇʨʠ ʨʘʚʥʦʚʝʩʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʊS ʯʠʩʣʦ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʮʝʥ-

ʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʩʢʦʨʦʩʪʴ ʠʭ ʨʦʩʪʘ ʨʘʚʥʷʶʪʩʷ ʥʫʣʶ, ʧʦʵʪʦʤʫ ʧʨʦʮʝʩʩʘ ʢʨʠ-

ʩʪʘʣʣʠʟʘʮʠʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ɽʩʣʠ ʞʠʜʢʦʩʪʴ ʧʝʨʝʦʭʣʘʜʠʪʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʊʘ, ʪʦ ʦʙʨʘ-

ʟʫʶʪʩʷ ʢʨʫʧʥʳʝ ʟʝʨʥʘ (ʯʠʩʣʦ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʮʝʥʪʨʦʚ ʥʝʙʦʣʴʰʦʝ, ʘ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ 

ï ʙʦʣʴʰʘʷ). 

ʇʨʠ ʧʝʨʝʦʭʣʘʞʜʝʥʠʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʊʚ ï ʤʝʣʢʦʝ ʟʝʨʥʦ 

(ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʮʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʘ ʩʢʦʨʦʩʪʴ ʠʭ ʨʦʩʪʘ ʥʝʙʦʣʴ-

ʰʘʷ). 

 

ʈʠʩ. 1.2. ɿʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʘ ʮʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ (ʘ) ʠ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʢʨʠʩʪʘʣ-

ʣʦʚ (ʙ) ʦʪ ʩʪʝʧʝʥʠ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ. 

 

ɽʩʣʠ ʤʝʪʘʣʣ ʦʯʝʥʴ ʩʠʣʴʥʦ ʧʝʨʝʦʭʣʘʜʠʪʴ, ʪʦ ʯʠʩʣʦ ʮʝʥʪʨʦʚ ʠ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ 

ʢʨʠʩʪʘʣʣʦʚ ʨʘʚʥʳ ʥʫʣʶ, ʞʠʜʢʦʩʪʴ ʥʝ ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ, ʦʙʨʘʟʫʝʪʩʷ ʘʤʦʨʬʥʦʝ ʪʝʣʦ. 

ɼʣʷ ʤʝʪʘʣʣʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʤʘʣʦʡ ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʧʝʨʝʦʭʣʘʞʜʝʥʠʶ, ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚʦʩʭʦʜʷʱʠʝ ʚʝʪʚʠ ʢʨʠʚʳʭ. 
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1.8 ʆʩʦʙʝʥʥʦʩʪʠ  ʩʪʨʦʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʣʠʪʢʘ 

ʉʣʠʪʦʢ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʟʦʥ (ʨʠʩ. 1.3): 

1. ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʢʦʨʢʦʚʘʷ ʟʦʥʘ; 

2. ʟʦʥʘ ʩʪʦʣʙʯʘʪʳʭ ʢʨʠʩʪʘʣʣʦʚ; 

3. ʚʥʫʪʨʝʥʥʷʷ ʟʦʥʘ ʢʨʫʧʥʳʭ ʨʘʚʥʦʦʩʥʳʭ ʢʨʠʩʪʘʣʣʦʚ.  

ʂʨʠʩʪʘʣʣʠʟʘʮʠʷ ʢʦʨʢʦʚʦʡ ʟʦʥʳ ʠʜʝʪ ʚ ʫʩʣʦʚʠʷʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʝʨʝʦʭʣʘʞʜʝ-

ʥʠʷ. ʉʢʦʨʦʩʪʴ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʮʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘ-

ʮʠʠ. ʆʙʨʘʟʫʝʪʩʷ ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ. 

 

 

ʈʠʩ. 1.3. ʉʭʝʤʘ ʩʪʘʣʴʥʦʛʦ ʩʣʠʪʢʘ. 

 

ɾʠʜʢʠʡ ʤʝʪʘʣʣ ʧʦʜ ʢʦʨʢʦʚʦʡ ʟʦʥʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʤʝʥʴʰʝʛʦ ʧʝʨʝ-

ʦʭʣʘʞʜʝʥʠʷ. ʏʠʩʣʦ ʮʝʥʪʨʦʚ ʦʛʨʘʥʠʯʝʥʦ, ʠ ʧʨʦʮʝʩʩ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ 

ʩʯʝʪ ʠʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ ʜʦ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ. 

ʈʦʩʪ ʢʨʠʩʪʘʣʣʦʚ ʚʦ ʚʪʦʨʦʡ ʟʦʥʝ ʠʤʝʝʪ ʥʘʧʨʘʚʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʥʠ ʨʘʩʪʫʪ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʩʪʝʥʢʘʤ ʠʟʣʦʞʥʠʮʳ, ʦʙʨʘʟʫʶʪʩʷ ʜʨʝʚʦʚʠʜʥʳʝ ʢʨʠʩʪʘʣʣʳ ï ʜʝʥʜ-

ʨʠʪ.r ʈʘʩʪʫʪ ʜʝʥʜʨʠʪʳ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʙʣʠʟʢʠʤ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʪʝʧʣʦʦʪʚʦʜʘ. 

ʊʘʢ ʢʘʢ ʪʝʧʣʦʦʪʚʦʜ ʦʪ ʥʝ ʟʘʢʨʠʩʪʘʣʣʠʟʦʚʘʚʰʝʛʦʩʷ ʤʝʪʘʣʣʘ ʚ ʩʝʨʝʜʠʥʝ ʩʣʠʪʢʘ ʚ 

ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʚʳʨʘʚʥʠʚʘʝʪʩʷ, ʪʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʦʙʨʘʟʫʶʪʩʷ ʢʨʫʧʥʳʝ ʜʝʥʜʨʠ-

ʪʳ ʩʦ ʩʣʫʯʘʡʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ. 

ɿʦʥʳ ʩʪʦʣʙʯʘʪʳʭ ʢʨʠʩʪʘʣʣʦʚ ʚ ʧʨʦʮʝʩʩʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʪʳʢʫʶʪʩʷ, ʵʪʦ ʷʚʣʝ-

ʥʠʝ ʥʘʟʚrʘʝʪʩʷ ʪʨʘʥʩʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ. 

ɼʣʷ ʤʘʣʦʧʣʘʩʪʠʯʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʜʣʷ ʩʪʘʣʝʡ ʵʪʦ ʷʚʣʝʥʠʝ ʥʝʞʝʣʘʪʝʣʴʥʦʝ, ʪʘʢ 

ʢʘʢ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʢʘʪʢʝ, ʢʦʚʢʝ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʪʨʝʱʠʥʳ ʚ ʟʦʥʝ ʩʪʳʢʘ. 
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ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʣʠʪʢʘ ʦʙʨʘʟʫʝʪʩʷ ʫʩʘʜʦʯʥʘʷ ʨʘʢʦʚʠʥʘ, ʢʦʪʦʨʘʷ ʧʦʜʣʝʞʠʪ ʦʪ-

ʨʝʟʢʝ ʠ ʧʝʨʝʧʣʘʚʢʝ, ʪʘʢ ʢʘʢ ʤʝʪʘʣʣ ʙʦʣʝʝ ʨʳʭʣʳʡ (ʦʢʦʣʦ 15é20 % ʦʪ ʜʣʠʥʳ ʩʣʠʪʢʘ). 

1.9. ʇʦʥʷʪʠʝ  ʦ  ʣʠʢʚʘʮʠʠ 

ʉʣʠʪʢʠ  ʩʧʣʘʚʦʚ  ʠʤʝʶʪ  ʥʝʦʜʥʦʨʦʜʥʳʡ  ʩʦʩʪʘʚ.  ʅʘʧʨʠʤʝʨ,  ʚ  ʩʪʘʣʴʥʳʭ  

ʩʣʠʪʢʘʭ  ʧʦ  ʥʘʧʨʘʚʣʝʥʠʶ  ʦʪ  ʧʦʚʝʨʭʥʦʩʪʠ  ʢ  ʮʝʥʪʨʫ  ʠ  ʩʥʠʟʫ  ʚʚʝʨʭ  ʫʚʝʣʠʯʠʚʘʝʪʩʷ  

ʢʦʥʮʝʥʪʨʘʮʠʷ  ʫʛʣʝʨʦʜʘ  ʠ  ʚʨʝʜʥʳʭ  ʧʨʠʤʝʩʝʡ ï ʩʝʨʳ  ʠ  ʬʦʩʬʦʨʘ.  ʍʠʤʠʯʝʩʢʘʷ  ʥʝ-

ʦʜʥʦʨʦʜʥʦʩʪʴ  ʧʦ  ʦʪʜʝʣʴʥʳʤ  ʟʦʥʘʤ  ʩʣʠʪʢʘ  ʥʘʟʳʚʘʝʪʩʷ  ʟʦʥʘʣʥɹʦʡ  ʣʠʢʚʘʮʠʝʡ. ʆʥʘ  

ʦʪʨʠʮʘʪʝʣʴʥʦ  ʚʣʠʷʝʪ  ʥʘ  ʤʝʭʘʥʠʯʝʩʢʠʝ  ʩʚʦʡʩʪʚʘ.  ɺ  ʨʝʘʣʴʥʳʭ  ʩʣʠʪʢʘʭ  ʧʦʤʠʤʦ  

ʟʦʥʘʣʴʥʦʡ  ʚʩʪʨʝʯʘʶʪʩʷ  ʠ  ʜʨʫʛʠʝ  ʚʠʜʳ  ʣʠʢʚʘʮʠʠ.  ɼʝʥʜʨʠʪʥʘʷ  ʣʠʢʚʘʮʠʷ  ʩʚʦʡ-

ʩʪʚʝʥʥʘ  ʩʧʣʘʚʘʤ  ʩ  ʰʠʨʦʢʠʤ  ʪʝʤʧʝʨʘʪʫʨʥʳʤ  ʠʥʪʝʨʚʘʣʦʤ  ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ.  ɻʨʘʚʠ-

ʪʘʮʠʦʥʥʘʷ  ʣʠʢʚʘʮʠʷ  ʦʙʨʘʟʫʝʪʩʷ  ʚ  ʨʝʟʫʣʴʪʘʪʝ  ʨʘʟʥʠʮʳ  ʚ  ʧʣʦʪʥʦʩʪʷʭ  ʪʚʸʨʜʦʡ  ʠ  

ʞʠʜʢʦʡ  ʬʘʟ:  ʥʘʧʨʠʤʝʨ,  ʚ  ʘʥʪʠʬʨʠʢʮʠʦʥʥʦʤ  ʩʧʣʘʚʝ  ʦʣʦʚʘ  ʩ  ʩʫʨʴʤʦʡ  -  ʪʚʸʨʜʘʷ  

ʬʘʟʘ ( ʢʨʠʩʪʘʣʣʳ  ʩʫʨʴʤʳ )  ʦʧʫʩʢʘʶʪʩʷ  ʥʘ  ʜʥʦ  ʩʣʠʪʢʘ,  ʘ  ʵʚʪʝʢʪʠʢʘ ʚʩʧʣʳʚʘʝʪ  

ʚʚʝʨʭ. 

 

ʊɽʄɸ 2. ʆʉʅʆɺʅʓɽ ʊʀʇʓ ɼʀɸɻʈɸʄʄ ɼɺʋʍʂʆʄʇʆʅɽʅʊʅʓʍ 

ʉʀʉʊɽʄ 

 

2.1 ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʚ ʪʝʦʨʠʠ ʩʧʣʘʚʦʚ 

ʉʠʩʪʝʤʘ ï ʛʨʫʧʧʘ ʤʝʪʘʣʣʦʚ, ʚʳʜʝʣʷʝʤʳʭ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ. ɺ ʤʝ-

ʪʘʣʣʦʚʝʜʝʥʠʠ ʩʠʩʪʝʤʘʤʠ ʷʚʣʷʶʪʩʷ ʤʝʪʘʣʣʳ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʧʣʘʚʳ. ʏʠʩʪʳʡ ʤʝʪʘʣʣ 

ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʡ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʦʡ ʩʠʩʪʝʤʦʡ, ʩʧʣʘʚ ï ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ, ʩʦʩʪʦʷ-

ʱʝʡ ʠʟ ʜʚʫʭ ʠ ʙʦʣʝʝ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʂʦʤʧʦʥʝʥʪʳ ï ʚʝʱʝʩʪʚʘ, ʦʙʨʘʟʫʶʱʠʝ ʩʠʩʪʝʤʫ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚʳ-

ʩʪʫʧʘʶʪ ʯʠʩʪʳʝ ʚʝʱʝʩʪʚʘ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʝʩʣʠ ʦʥʠ ʥʝ ʜʠʩʩʦʮʠʠʨʫʶʪ ʥʘ 

ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ. 

ʌʘʟʘ ï ʦʜʥʦʨʦʜʥʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ, ʦʪʜʝʣʝʥʥʘʷ ʦʪ ʜʨʫʛʠʭ ʯʘʩʪʝʡ ʩʠʩʪʝʤʳ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʛʦ ʨʘʟʜʝʣʘ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʩʪʨʫʢʪʫʨʘ ʠ ʩʚʦʡʩʪʚʘ ʨʝʟʢʦ ʤʝ-

ʥʷʶʪʩʷ. 
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ɺʘʨʠʘʥʪʥʦʩʪʴ (C) (ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ) ï ʵʪʦ ʯʠʩʣʦ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰ-

ʥʠʭ ʬʘʢʪʦʨʦʚ (ʪʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ, ʢʦʥʮʝʥʪʨʘʮʠʷ), ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʬʘʟ ʚ ʩʠʩʪʝʤʝ. 

ɽʩʣʠ ʚʘʨʠʘʥʪʥʦʩʪʴ C = 1 (ʤʦʥʦʚʘʨʠʘʥʪʥʘʷ ʩʠʩʪʝʤʘ), ʪʦ ʚʦʟʤʦʞʥʦ ʠʟʤʝʥʝʥʠʝ 

ʦʜʥʦʛʦ ʠʟ ʬʘʢʪʦʨʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʝʣʘʭ, ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʬʘʟ. 

ɽʩʣʠ ʚʘʨʠʘʥʪʥʦʩʪʴ C = 0 (ʥʦʥʚʘʨʠʘʥʪʥʘʷ ʩʠʩʪʝʤʘ), ʪʦ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʠʟʤʝ-

ʥʷʪʴ ʥʝʣʴʟʷ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʬʘʟ ʚ ʩʠʩʪʝʤʝ 

ʉʫɦʝʩʪʚʫʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʯʠʩʣʦʤ ʢʦʤʧʦʥʝʥʪʦʚ (ʂ), ʯʠʩʣʦʤ ʬʘʟ 

(ʌ) ʠ ʚʘʨʠʘʥʪʥʦʩʪʴʶ ʩʠʩʪʝʤʳ (ʉ). ʕʪʦ ʧʨʘʚʠʣʦ ʬʘʟ ʠʣʠ ʟʘʢʦʥ ɻʠʙʙʩʘ: 

ʉ=ʂ-ʌ+2 (2.1) 

ɽʩʣʠ ʧʨʠʥʷʪʴ, ʯʪʦ ʚʩʝ ʧʨʝʚʨʘʱʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʪʦ 

ʯʠʩʣʦ ʧʝʨʝʤʝʥʥʳʭ ʫʤʝʥʴʰʠʪʩʷ: 

ʉ=ʂ-ʌ+1, 

ʛʜʝ ʉ ï ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ, ʂ ï ʯʠʩʣʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʌ ï ʯʠʩʣʦ ʬʘʟ, 1 ï ʫʯʠʪʳ-

ʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. 

2.2 ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ, ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʩʚʦʡʩʪʚ ʩʧʣʘʚʦʚ: ʤʝʭʘʥʠʯʝ-

ʩʢʠʭ ʩʤʝʩʝʡ, ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ, ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

ʉʪʨʦʝʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʧʣʘʚʘ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʩʪʫʧʘʶʪ ʢʦʤʧʦʥʝʥʪʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʧʣʘʚ. ʇʦʯʪʠ ʚʩʝ ʤʝʪʘʣʣʳ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷ-

ʥʠʠ ʨʘʩʪʚʦʨʷʶʪʩʷ ʜʨʫʛ ʚ ʜʨʫʛʝ ʚ ʣʶʙʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ. ʇʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʩʧʣʘʚʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʟʘʪʚʝʨʜʝʚʘʥʠʠ ʚʦʟʤʦʞʥʦ ʨʘʟʣʠʯʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʟʣʠʯʘʶʪ ʩʧʣʘʚʳ: ʤʝʭʘʥʠʯʝ-

ʩʢʠʝ ʩʤʝʩʠ, ʪʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ, ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ. 

ɽʩʣʠ ʵʣʝʤʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʩʧʣʘʚʘ, ʧʨʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠʟ ʞʠʜʢʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʥʝ ʨʘʩʪʚʦʨʷʶʪʩʷ ʜʨʫʛ ʚ ʜʨʫʛʝ ʠ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ, ʪʦ ʦʙʨʘʟʫʝʪʩʷ ʤʝʭʘʥʠ-

ʯʝʩʢʘʷ ʩʤʝʩʴ. ʇʨʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʫ ʢʘʞʜʦʛʦ ʠʟ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʨʘʟʫʝʪʩʷ ʩʚʦʷ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʨʝʰʝʪʢʘ. ɺ ʩʪʨʫʢʪʫʨʝ ʨʘʟʣʠʯʘʶʪʩʷ ʟʝʨʥʘ ʢʘʞʜʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʪ.ʝ. ʦʙʨʘʟʫʶʪʩʷ ʜʚʝ ʬʘʟʳ. ʇʨʠ ʵʪʦʤ ʢʦʤʧʦʥʝʥʪʳ ʢʨʠʩʪʘʣʣʠʟʫʶʪʩʷ ʦʙʦʩʦʙʣʝʥʥʦ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʄʝʭʘʥʠʯʝʩʢʫʶ ʩʤʝʩʴ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʢʦʤʧʦʥʝʥʪʳ, ʥʦ ʠ ʜʚʘ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʘ ʠʣʠ ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʦʛʨʘʥʠʯʝʥʥʳʡ 
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ʪʚʝʨʜʳʡ ʨʘʩʪʚʦʨ. ɺ ʤʝʪʘʣʣʦʚʝʜʝʥʠʠ ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʤʝʩʴ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʟʳ-

ʚʘʶʪ ʵʚʪʝʢʪʠʢʦʡ. ʕʚʪʝʢʪʠʢʘ ï ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʤʝʩʴ ʜʚʫʭ ʠ ʙʦʣʝʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʨʠ-

ʩʪʘʣʣʠʟʫʶʱʠʭʩʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʦʙʦʩʦʙʣʝʥʥʦ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ. 

ʉʧʣʘʚʳ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʦʙʨʘʟʫʶʪʩʷ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ, ʟʥʘʯʠʪʝʣʴ-

ʥʦ ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ ʧʦ ʩʪʨʦʝʥʠʶ ʠ ʩʚʦʡʩʪʚʘʤ, ʝʩʣʠ ʩʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʨʘʟʥʦʨʦʜʥʳʤʠ ʘʪʦʤʘʤʠ ʙʦʣʴʰʝ, ʯʝʤ ʤʝʞʜʫ ʦʜʥʦʨʦʜʥʳʤʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʵʪʠʭ ʩʧʣʘʚʦʚ: 

- ʧʦʩʪʦʷʥʩʪʚʦ ʩʦʩʪʘʚʘ, ʪʦ ʝʩʪʴ ʩʧʣʘʚ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʦʪʥʦʰʝ-

ʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʭʠʤʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʦʙʦʟʥʘʯʘʝʪʩʷ ɸnɺm; 

- ʦʙʨʘʟʫʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʘʷ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʨʝʰʝʪʦʢ ʵʣʝʤʝʥʪʦʚ, ʩʦʩʪʘʚʣʷ-

ʶʱʠʭ ʭʠʤʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʨʝʰʝʪʢʘ ʩ ʧʨʘʚʠʣʴʥʳʤ ʫʧʦʨʷʜʦʯʝʥ-

ʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʘʪʦʤʦʚ 

- ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ; 

- ʧʦʩʪʦʷʥʩʪʚʦ ʪʝʤʧʝʨʘʪʫʨʳ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʢʘʢ ʫ ʯʠʩʪʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʉʧʣʘʚʳ ʪʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ ï ʬʘʟʳ ʧʝʨʝʤʝʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʚ ʢʦʪʦʨʳʭ ʘʪʦʤʳ 

ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʙʱʝʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʝ. ʍʘʨʘʢʪʝʨʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ ʷʚʣʷʝʪʩʷ: ʥʘʣʠʯʠʝ ʚ ʠʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ 

ʨʘʟʥʦʨʦʜʥʳʭ ʘʪʦʤʦʚ, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʪʠʧʘ ʨʝʰʝʪʢʠ ʨʘʩʪʚʦʨʠʪʝʣʷ. 

ʇʦ ʩʪʝʧʝʥʷʤ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʟʣʠʯʘʶʪ ʪʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ: 

¶ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʢʦʤʧʦʥʝʥʪʦʚ; 

¶ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʨʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʨʝh ʝʪʢʘ 

ʢʦʤʧʦʥʝʥʪʘ ʨʘʩʪʚʦʨʠʪʝʣʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʘ ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʨʝʰʝʪʢʫ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʥʝʦʙʭʦʜʠʤʳ: 

¶ ʠʟʦʤʦʨʬʥʦʩʪʴ (ʦʜʥʦʪʠʧʥʦʩʪʴ) ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʨʝʰʝʪʦʢ ʢʦʤʧʦʥʝʥʪʦʚ; 

¶ -ʙʣʠʟʦʩʪʴ ʘʪʦʤʥʳʭ ʨʘʜʠʫʩʦʚ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʜʦʣʞʥʳ ʦʪʣʠʯʘʪʴʩʷ ʙʦ-

ʣʝʝ ʯʝʤ ʥʘ 8é13 %. 
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¶ ʙʣʠʟʦʩʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʜʦʙʥʳʭ ʧʦ ʩʪʨʦʝʥʠʝ ʚʘʣʝʥʪʥʳʭ ʦʙʦ-

ʣʦʯʝʢ ʘʪʦʤʦʚ. 

ʇʨʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚʦʟʤʦʞʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʝʜʝʣʘ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʜʥʦʨʦʜʥʳʡ ʪʚʝʨʜʳʡ ʨʘʩʪʚʦʨ ʨʘʩʧʘʜʘʝʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʚʫʭʬʘʟʥʦʡ 

ʩʤʝʩʠ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʪʦʤʦʚ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʢʨʠʩʪʘʣʣʠʯʝ-

ʩʢʦʡ ʨʝʰʝʪʢʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʨʘʟʣʠʯʘʶʪ ʪʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ: ʟʘʤʝʱʝʥʠʷ; ʚʥʝʜʨʝʥʠʷ; 

ʚʳʯʠʪʘʥʠʷ. 

ɺ ʨʘʩʪʚʦʨʘʭ ʟʘʤʝʱʝʥʠʷ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʯʘʩʪʴ ʝʛʦ 

ʘʪʦʤʦʚ ʟʘʤʝʱʝʥʘ ʘʪʦʤʘʤʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʵʣʝʤʝʥʪʘ. ɿʘʤʝʱʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʩʣʫʯʘʡʥʳʭ ʤʝʩʪʘʭ, ʧʦʵʪʦʤʫ ʪʘʢʠʝ ʨʘʩʪʚʦʨʳ ʥʘʟʳʚʘʶʪ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʤʠ ʪʚʝʨʜʳʤʠ 

ʨʘʩʪʚʦʨʘʤʠ. 

ʊʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ ʚʥʝʜʨʝʥʠʷ ʦʙʨʘʟʫʶʪʩʷ ʚʥʝʜʨʝʥʠʝʤ ʘʪʦʤʦʚ ʨʘʩʪʚʦʨʝʥʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʚ ʧʦʨʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʨʘʩʪʚʦʨʠʪʝʣʷ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʪʘʢʠʭ ʨʘʩʪʚʦʨʦʚ, ʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʘʪʦʤʳ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʠʤʝʶʪ ʤʘʣʳʝ ʨʘʟʤʝʨʳ. ʊʘʢʠʤʠ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʥʘʯʘʣʝ ʧʝʨʠʦʜʠ-

ʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʄʝʥʜʝʣʝʝʚʘ, ʫʛʣʝʨʦʜ, ʚʦʜʦʨʦʜ, ʘʟʦʪ, ʙʦʨ. ʈʘʟʤʝʨʳ ʘʪʦʤʦʚ ʧʨʝʚʳ-

ʰʘʶʪ ʨʘʟʤʝʨʳ ʤʝʞʘʪʦʤʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝh ʝʪʢʝ ʤʝʪʘʣʣʘ, ʵʪʦ 

ʚʳʟʚrʘʝʪ ʠʩʢʘʞʝʥʠʝ ʨʝʰʝʪʢʠ ʠ ʚ ʥʝʡ ʚʦʟʥʠʢʘʶʪ ʥʘʧʨʷʞʝʥʠʷ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʪʘʢʠʭ 

ʨʘʩʪʚʦʨʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 2-2.5% 

ʊʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ ʚʳʯʠʪʘʥʠʷ ʠʣʠ ʨʘʩʪʚʦʨʳ ʩ ʜʝʬʝʢʪʥʦʡ ʨʝʰʝʪʢʦʡ ʦʙʨʘʟʫʶʪʩʷ 

ʥʘ ʙʘʟʝ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʘ ʥʝ ʪʦʣʴʢʦ ʟʘʤʝʥʘ ʦʜʥʠʭ ʘʪʦʤʦʚ 

ʚ ʫʟʣʘʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʜʨʫʛʠʤʠ, ʥʦ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʧʫʩʪʳʭ, ʥʝ ʟʘʥʷʪʳʭ 

ʘʪʦʤʘʤʠ, ʫʟʣʦʚ ʚ ʨʝʰʝʪʢʝ. 

ʂ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʝʜʠʥʝʥʠʶ ʜʦʙʘʚʣʷʶʪ, ʦʜʠʥ ʠʟ ʚʭʦʜʷʱʠʭ ʚ ʬʦʨʤʫʣʫ ʵʣʝʤʝʥ-

ʪʦʚ, ʝʛʦ ʘʪʦʤʳ ʟʘʥʠʤʘʶʪ ʥʦʨʤʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʨʝʰʝʪʢʝ ʩʦʝʜʠʥʝʥʠʷ, ʘ ʤʝʩʪʘ ʘʪʦ-

ʤʦʚ ʜʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ ʦʩʪʘʶʪʩʷ, ʥʝʟʘʥʷʪʳʤʠ. 

2.3 ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ 
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ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʩʧʣʘʚʦʚ ï ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʬʘʟʦʚʦʛʦ ʠ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʧʣʘʚʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʦʩʪʨʦʝʥʠʝ ʜʠʘʛʨʘʤʤ ʩʦʩʪʦʷʥʠʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪ ʩʝʨʠʶ ʢʨʠʚʳʭ ʦʭʣʘʞʜʝʥʠʷ, ʥʘ ʢʦʪʦ-

ʨʳʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʥʘʙʣʶʜʘʶʪʩʷ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ ʠ ʪʝʤʧʝ-

ʨʘʪʫʨʥʳʝ ʦʩʪʘʥʦʚʢʠ. ʊʝʤʧʝʨʘʪʫʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʘʟʦʚʳʤ ʧʨʝʚʨʘʱʝʥʠʷʤ, 

ʥʘʟʳʚʘʶʪ ʢʨʠʪʠʯʝʩʢʠʤʠ ʪʦʯʢʘʤʠ. ʅʝʢʦʪʦʨʳʝ ʢʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ ʠʤʝʶʪ ʥʘʟʚʘʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʪʦʯʢʠ ʦʪʚʝʯʘʶʱʠʝ ʥʘʯʘʣʫ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʥʘʟʚrʘʶʪ ʪʦʯʢʘʤʠ ʣʠʢʚʠʜʫʩ, ʘ 

ʢʦʥʮʫ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ï ʪʦʯʢʘʤʠ ʩʦʣʠʜʫʩ. 

ʇʦ ʢʨʠʚʳʤ ʦʭʣʘʞʜʝʥʠʷ ʩʪʨʦʷʪ ʜʠʘʛʨʘʤʤʫ ʩʦʩʪʘʚʘ ʚ ʢʦʦʨʜʠʥʘʪʘʭ: ʧʦ ʦʩʠ ʘʙʩ-

ʮʠʩʩ ïʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʪʝʤʧʝʨʘʪʫʨʘ. ʐʢʘʣʘ ʢʦʥʮʝʥʪʨʘ-

ʮʠʡ ʧʦʢʘʟʳʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʘ ɺ.  

ʇʦ ʜʠʘʛʨʘʤʤʝ ʩʦʩʪʦʷʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝ-

ʥʠʡ, ʠʟʤʝʥʝʥʠʝ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, ʩʚʦʡʩʪʚʘ ʩʧʣʘʚʘ, ʚʠʜʳ ʦʙʨʘʙʦʪ-

ʢʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʩʧʣʘʚʘ. 

2.3.1 ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʩʧʣʘʚʦʚ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʚ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ (ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʤʝʩʠ) (Ƚ ʨʦʜʘ)  

ʇʨʦʚʝʜʝʤ ʘʥʘʣʠʟ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʷ. 

1. ʂʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ: ʂ = 2 (ʢʦʤʧʦʥʝʥʪʳ ɸ ʠ ɺ); 

2. ʏʠʩʣʦ ʬʘʟ: f = 3 (ʢʨʠʩʪʘʣʣʳ ʢʦʤʧʦʥʝʥʪʘ ɸ, ʢʨʠʩʪʘʣʣʳ ʢʦʤʧʦʥʝʥʪʘ ɺ, ʞʠʜ-

ʢʘʷ ʬʘʟʘ). 

3. ʆʩʥʦʚʥʳʝ ʣʠʥʠʠ ʜʠʘʛʨʘʤʤʳ: 

Å  ʣʠʥʠʷ ʣʠʢʚʠʜʫʩ acb, ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʝʪʚʝʡ, ʩʭʦʜʷʱʠʭʩʷ ʚ ʦʜʥʦʡ ʪʦʯʢʝ; 

Å  ʣʠʥʠʷ ʩʦʣʠʜʫʩ ecf, ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʪʨʝʤʠʪʩʷ ʢ ʦʩʷʤ ʢʦʤʧʦ-

ʥʝʥʪʦʚ, ʥʦ ʥʝ ʜʦʩʪʠʛʘʝʪ ʠʭ; 

5. ʊʠʧʦʚʳʝ ʩʧʣʘʚʳ ʩʠʩʪʝʤʳ. 

ʘ) ʏʠʩʪʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʨʠʩʪʘʣʣʠʟʫʶʪʩʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʥʘ ʨʠʩ. 

2.1.ʙ ʧʦʢʘʟʘʥʘ ʢʨʠʚʘʷ ʦʭʣʘʞʜʝʥʠʷ ʢʦʤʧʦʥʝʥʪʘ ɸ. 
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ʙ). ʕʚʪʝʢʪʠʯʝʩʢʠʡ ʩʧʣʘʚ ï ʩʧʣʘʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥ-

ʪʦʚ ʚ ʪʦʯʢʝ ʩ (ʩʧʣʘʚ I). ʂʨʠʚʘʷ ʦʭʣʘʞʜʝʥʠʷ ʵʪʦʛʦ ʩʧʣʘʚʘ, ʘʥʘʣʦʛʠʯʥʘ ʢʨʠʚʳʤ ʦʭʣʘ-

ʞʜʝʥʠʷ ʯʠʩʪʳʭ ʤʝʪʘʣʣʦʚ (ʨʠʩ. 2.1.ʙ) 

ʕʚʪʝʢʪʠʢʘ ï ʤʝʣʢʦʜʠʩʧʝʨʩʥʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʤʝʩʴ ʨʘʟʥʦʨʦʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ, 

ʢʨʠʩʪʘʣʣʠʟʫʶʱʠʭʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ, ʩʘʤʦʡ ʥʠʟʢʦʡ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʤʦʡ ʩʠʩʪʝʤʳ, ʪʝʤʧʝʨʘʪʫʨʝ. 

ʇʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʩʧʣʘʚʦʚ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʤʝʩʝʡ ʵʚʪʝʢʪʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʢʨʠʩʪʘʣ-

ʣʦʚ ʢʦʤʧʦʥʝʥʪʦʚ ɸ ʠ ɺ: ʕʚʪ. (ʢʨ. ɸ + ʢʨ. ɺ) 

ʇʨʦʮʝʩʩ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʵʚʪʝʢʪʠʯʝʩʢʦʛʦ ʩʧʣʘʚʘ: ʜʦ ʪʦʯʢʠ 1 ʦʭʣʘʞʜʘʝʪʩʷ ʩʧʣʘʚ 

ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʯʢʝ 1, ʥʘʯʠʥʘʝʪʩʷ ʦʜʥʦ-

ʚʨʝʤʝʥʥʘʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʜʚʫʭ ʨʘʟʥʦʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʅʘ ʢʨʠʚʦʡ ʦʭʣʘʞʜʝʥʠʷ 

ʦʪʤʝʯʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʦʩʪʘʥʦʚʢʘ, ʪ.ʝ. ʧʨʦʮʝʩʩ ʠʜʝʪ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, 

ʪʘʢ ʢʘʢ ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʫ ʬʘʟ ʚ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʡ ʩʠʩʪʝʤʝ ʧʨʠ ʥʘʣʠʯʠʠ ʪʨʝʭ ʬʘʟ 

(ʞʠʜʢʦʡ ʠ ʢʨʠʩʪʘʣʣʦʚ ʢʦʤʧʦʥʝʥʪʦʚ ɸ ʠ ɺ) ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʙʫʜʝʪ ʨʘʚʥʦ ʥʫ-

ʣʶ C=2-3+1=0 . ɺ ʪʦʯʢʝ 1ô ʧʨʦʮʝʩʩ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʟʘʚʝʨʰʘʝʪʩʷ. ʅʠʞʝ ʪʦʯʢʠ 1ô 

ʦʭʣʘʞʜʘʝʪʩʷ ʩʧʣʘʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʠʩʧʝʨʩʥʳʭ ʨʘʟʥʦʨʦʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʢʦʤʧʦʥʝʥʪʦʚ 

ɸ ʠ ɺ. 

ʚ) ɼʨʫʛʠʝ ʩʧʣʘʚʳ ʩʠʩʪʝʤʳ ʘʥʘʣʦʛʠʯʥʳ ʩʧʣʘʚʫ II, ʢʨʠʚʫʶ ʦʭʣʘʞʜʝʥʠʷ ʩʧʣʘʚʘ 

ʩʤʦʪʨʠʤ ʥʘ ʨʠʩ 2.1.ʙ. 

 

ʈʠʩ. 2.1. ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʩʧʣʘʚʦʚ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 

ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ (ʘ) ʠ ʢʨʠʚʳʝ ʦʭʣʘʞʜʝʥʠʷ ʩʧʣʘʚʦʚ (ʙ). 
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ʇʨʦʮʝʩʩ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʧʣʘʚʘ II: ʜʦ ʪʦʯʢʠ 1 ʦʭʣʘʞʜʘʝʪʩʷ ʩʧʣʘʚ ʚ ʞʠʜʢʦʤ ʩʦ-

ʩʪʦʷʥʠʠ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʯʢʝ 1, ʥʘʯʠʥʘʶʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ 

ʮʝʥʪʨʳ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠʟʙʳʪʦʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ɺ. ʅʘ ʢʨʠʚʦʡ ʦʭʣʘʞʜʝʥʠʷ ʦʪʤʝʯʘ-

ʝʪʩʷ ʧʝʨʝʛʠʙ (ʢʨʠʪʠʯʝʩʢʘʷ ʪʦʯʢʘ), ʩʚʷʟʘʥʥʳʡ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ 

ʚʩʣʝʜʩʪʚʠʝ ʚʳʜʝʣʝʥʠʷ ʩʢʨʳʪʦʡ ʪʝʧʣʦʪʳ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ʅʘ ʫʯʘʩʪʢʝ 1ï2 ʠʜʝʪ ʧʨʦ-

ʮʝʩʩ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʧʨʦʪʝʢʘʶʱʠʡ ʧʨʠ ʧʦʥʠʞʘʶʱʝʡʩʷ ʪʝʤʧʝʨʘʪʫʨʝ, ʪʘʢ ʢʘʢ ʩʦ-

ʛʣʘʩʥʦ ʧʨʘʚʠʣʫ ʬʘʟ ʚ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʡ ʩʠʩʪʝʤʝ ʧʨʠ ʥʘʣʠʯʠʠ ʜʚʫʭ ʬʘʟ (ʞʠʜʢʦʡ ʠ 

ʢʨʠʩʪʘʣʣʦʚ ʢʦʤʧʦʥʝʥʪʘ ɺ) ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʙʫʜʝʪ ʨʘʚʥʦ ʝʜʠʥʠʮʝ ʉ=2-2+1=1 

. ʇʨʠ ʦʭʣʘʞʜʝʥʠʠ ʩʦʩʪʘʚ ʞʠʜʢʦʡ ʬʘʟʳ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʣʠʥʠʠ ʣʠʢʚʠʜʫʩ ʜʦ ʵʚʪʝʢʪʠʯʝ-

ʩʢʦʛʦ. ʅʘ ʫʯʘʩʪʢʝ 2ï2ô ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ ʵʚʪʝʢʪʠʢʘ. ʅʠʞʝ ʪʦʯʢʠ 2ô ʦʭʣʘʞʜʘʝʪʩʷ 

ʩʧʣʘʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʨʠʩʪʘʣʣʦʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʘʢʨʠʩʪʘʣʣʠʟʦʚʘʚʰʝʛʦʩʷ ʠʟʙʳʪʦʯʥʦ-

ʛʦ ʢʦʤʧʦʥʝʥʪʘ ɺ ʠ ʵʚʪʝʢʪʠʢʠ. 

2.3.2 ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʩʧʣʘʚʦʚ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ  (ȽȽ ʨʦʜʘ)  

ʉʥʘʯʘʣʘ ʧʦʣʫʯʘʶʪ ʪʝʨʤʠʯʝʩʢʠʝ ʢʨʠʚʳʝ. ʇʦʣʫʯʝʥʥʳʝ ʪʦʯʢʠ ʧʝʨʝʥʦʩʷʪ ʥʘ ʜʠʘ-

ʛʨʘʤʤʫ, ʩʦʝʜʠʥʠʚ ʪʦʯʢʠ ʥʘʯʘʣʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʧʣʘʚʦʚ ʠ ʪʦʯʢʠ ʢʦʥʮʘ ʢʨʠʩʪʘʣʣʠʟʘ-

ʮʠʠ, ʧʦʣʫʯʘʶʪ ʜʠʘʛʨʘʤʤʫ ʩʦʩʪʦʷʥʠʷ. 

ʇʨʦʚʝʜʝʤ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ ʜʠʘʛʨʘʤʤʳ. 

1. ʂʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ: ʂ = 2 (ʢʦʤʧʦʥʝʥʪʳ ɸ ʠ ɺ). 

2. ʏʠʩʣʦ ʬʘʟ: f = 2 (ʞʠʜʢʘʷ ʬʘʟʘ L, ʢʨʠʩʪʘʣʣʳ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ Ŭ ) 

3. ʆʩʥʦʚʥʳʝ ʣʠʥʠʠ ʜʠʘʛʨʘʤʤʳ: 

Å acb ï ʣʠʥʠʷ ʣʠʢʚʠʜʫʩ, ʚʳʰʝ ʵʪʦʡ ʣʠʥʠʠ ʩʧʣʘʚʳ ʥʘʭʦʜʷʪʩʷ ʚ ʞʠʜʢʦʤ ʩʦ-

ʩʪʦʷʥʠʠ; 

Å adb ï ʣʠʥʠʷ ʩʦʣʠʜʫʩ, ʥʠʞʝ ʵʪʦʡ ʣʠʥʠʠ ʩʧʣʘʚʳ ʥʘʭʦʜʷʪʩʷ ʚ ʪʚʝʨʜʦʤ ʩʦ-

ʩʪʦʷʥʠʠ. 

4. ʍʘʨʘʢʪʝʨʥʳʝ ʩʧʣʘʚʳ ʩʠʩʪʝʤʳ: 

ʏʠʩʪʳʝ ʢʦʤʧʦʥʝʥʪʳ ɸ ʠ ɺ ʢʨʠʩʪʘʣʣʠʟʫʶʪʩʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, 

ʢʨʠʚʘʷ ʦʭʣʘʞʜʝʥʠʷ ʢʦʤʧʦʥʝʥʪʘ ɺ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.2,ʙ. 
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ʆʩʪʘʣʴʥʳʝ ʩʧʣʘʚʳ ʢʨʠʩʪʘʣʣʠʟʫʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʩʧʣʘʚʫ I, ʢʨʠʚʘʷ ʦʭʣʘʞʜʝʥʠʷ 

ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.2, ʙ. 

ʇʨʦʮʝʩʩ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʧʣʘʚʘ I: ʜʦ ʪʦʯʢʠ 1 ʦʭʣʘʞʜʘʝʪʩʷ ʩʧʣʘʚ ʚ ʞʠʜʢʦʤ ʩʦ-

ʩʪʦʷʥʠʠ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʯʢʝ 1, ʥʘʯʠʥʘʶʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ 

ʮʝʥʪʨʳ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ  Ŭ. ʅʘ ʢʨʠʚʦʡ ʦʭʣʘʞʜʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʧʝ-

ʨʝʛʠʙ (ʢʨʠʪʠʯʝʩʢʘʷ ʪʦʯʢʘ), ʩʚʷʟʘʥʥʳʡ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ ʚʩʣʝʜ-

ʩʪʚʠʝ ʚʳʜʝʣʝʥʠʷ ʩʢʨʳʪʦʡ ʪʝʧʣʦʪʳ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ʅʘ ʫʯʘʩʪʢʝ 1ï2 ʠʜʝʪ ʧʨʦʮʝʩʩ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʧʨʦʪʝʢʘʶʱʠʡ ʧʨʠ ʧʦʥʠʞʘʶʱʝʡʩʷ ʪʝʤʧʝʨʘʪʫʨʝ, ʪʘʢ ʢʘʢ ʩʦʛʣʘʩʥʦ 

ʧʨʘʚʠʣʫ ʬʘʟ ʚ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʡ ʩʠʩʪʝʤʝ ʧʨʠ ʥʘʣʠʯʠʠ ʜʚʫʭ ʬʘʟ (ʞʠʜʢʦʡ ʠ ʢʨʠʩʪʘʣ-

ʣʦʚ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ  Ŭ) ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʙʫʜʝʪ ʨʘʚʥʦ ʝʜʠʥʠʮʝ ʉ=2-2+1=1 . 

ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʯʢʝ 2, ʩʧʣʘʚ ʟʘʪʚʝʨʜʝʚʘʝʪ, ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʝʪʩʷ ʩʧʣʘʚ ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ, ʩʦ-

ʩʪʦʷʱʠʡ ʠʟ ʦʜʥʦʨʦʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ  Ŭ. 

 

ʈʠʩ.2.2. ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʩʧʣʘʚʦʚ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ (ʘ); ʢʨʠʚʳʝ ʦʭʣʘʞʜʝʥʠʷ ʪʠʧʠʯʥʳʭ ʩʧʣʘʚʦʚ (ʙ). 

 

5. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʟʦʚʳʡ ʘʥʘʣʠʟ ʩʧʣʘʚʘ. 

ʇʦʣʴʟʫʷʩʴ ʜʠʘʛʨʘʤʤʦʡ ʩʦʩʪʦʷʥʠʷ ʤʦʞʥʦ ʜʣʷ ʣʶʙʦʛʦ ʩʧʣʘʚʘ ʧʨʠ ʣʶʙʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʝ ʦʧʨʝʜʝʣʠʪʴ ʥʝ ʪʦʣʴʢʦ ʯʠʩʣʦ ʬʘʟ, ʥʦ ʠ ʠʭ ʩʦʩʪʘʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝ-

ʥʠʝ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʘʚʠʣʦ ʦʪʨʝʟʢʦʚ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ ʯʝʨʝʟ ʟʘʜʘʥʥʫʶ ʪʦʯʢʫ ʧʨʦʚʦʜʷʪ ʛʦʨʠʟʦʥʪʘʣʴ (ʢʦʥʦʜʫ) 
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ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʙʣʠʞʘʡʰʠʤʠ ʣʠʥʠʷʤʠ ʜʠʘʛʨʘʤʤʳ (ʣʠʢʚʠʜʫʩ, ʩʦʣʠʜʫʩ ʠʣʠ ʦʩʠ 

ʢʦʤʧʦʥʝʥʪʦʚ). 

ʘ). ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʬʘʟ ʚ ʪʦʯʢʝ m: 

ɼʣʷ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʯʝʨʝʟ ʪʦʯʢʫ m ʧʨʦʚʦʜʷʪ ʛʦʨʠʟʦʥʪʘʣʴ ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ 

ʙʣʠʞʘʡʰʠʤʠ ʣʠʥʠʷʤʠ ʜʠʘʛʨʘʤʤʳ: ʣʠʢʚʠʜʫʩ ʠ ʩʦʣʠʜʫʩ. 

ʉʦʩʪʘʚ ʞʠʜʢʦʡ ʬʘʟʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʝʢʮʠʝʡ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʠ 

ʩ ʣʠʥʠʝʡ ʣʠʢʚʠʜʫʩ p ʥʘ ʦʩʴ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʉʦʩʪʘʚ ʪʚʝʨʜʦʡ ʬʘʟʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʝʢʮʠʝʡ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʠ 

ʩ ʣʠʥʠʝʡ ʩʦʣʠʜʫʩ q (ʠʣʠ ʦʩʴʶ ʢʦʤʧʦʥʝʥʪʘ) ʥʘ ʦʩʴ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʉʦʩʪʘʚ ʞʠʜʢʦʡ ʬʘʟʳ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʣʠʥʠʠ ʣʠʢʚʠʜʫʩʘ, ʘ ʩʦʩʪʘʚ ʪʚʝʨʜʦʡ ʬʘʟʳ ï 

ʧʦ ʣʠʥʠʠ ʩʦʣʠʜʫʩʘ. 

ʉ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʩʪʘʚ ʬʘʟ ʠʟʤʝʥʷʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʫʤʝʥʴʰʝʥʠʷ ʩʦ-

ʜʝʨʞʘʥʠʷ ʢʦʤʧʦʥʝʥʪʘ ɺ. 

ʙ). ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʞʠʜʢʦʡ ʠ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʨʠ 

ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (ʚ ʪʦʯʢʝ m): 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʤʘʩʩʘ ʬʘʟ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʦʪʨʝʟʢʘʤ ʧʨʦʚʝʜʝʥʥʦʡ 

ʢʦʥʦʜʳ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʚʝʜʝʥʥʫʶ ʯʝʨʝʟ ʪʦʯʢʫ m ʢʦʥʦʜʫ ʠ ʝʝ ʦʪʨʝʟʢʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʩʝʛʦ ʩʧʣʘʚʘ (Qʩʧ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʨʝʟʢʦʤ pq. 

ʆʪʨʝʟʦʢ, ʧʨʠʣʝʛʘʶʱʠʡ ʢ ʣʠʥʠʠ ʣʠʢʚʠʜʫʩ pm, ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʪʚʝʨʜʦʡ 

ʬʘʟʳ. 

  (2.2) 

ʆʪʨʝʟʦʢ, ʧʨʠʣʝʛʘʶʱʠʡ ʢ ʣʠʥʠʠ ʩʦʣʠʜʫʩ (ʠʣʠ ʢ ʦʩʠ ʢʦʤʧʦʥʝʥʪʘ) mq, ʦʧʨʝʜʝʣʷ-

ʝʪ ʢʦʣʠʯʝʩʪʚʦ ʞʠʜʢʦʡ ʬʘʟʳ. 

 

  (2.3) 

2.3.3 ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʩʧʣʘʚʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ (III  ʨʦʜʘ) 
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ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʠ ʢʨʠʚʳʝ ʦʭʣʘʞʜʝʥʠʷ ʪʠʧʠʯʥʳʭ ʩʧʣʘʚʦʚ ʩʠʩʪʝʤʳ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.2.3. 

1. ʂʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ: ʂ = 2 (ʢʦʤʧʦʥʝʥʪʳ ɸ ʠ ɺ); 

2. ʏʠʩʣʦ ʬʘʟ: f = 3 (ʞʠʜʢʘʷ ʬʘʟʘ ʠ ʢʨʠʩʪʘʣʣʳ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ  (ʨʘʩʪʚʦʨ 

ʢʦʤʧʦʥʝʥʪʘ ɺ ʚ ʢʦʤʧʦʥʝʥʪʝ ɸ) ʠ  ( ʨʘʩʪʚʦʨ ʢʦʤʧʦʥʝʥʪʘ ɸ ʚ ʢʦʤʧʦʥʝʥʪʝ ɺ)); 

3. ʆʩʥʦʚʥʳʝ ʣʠʥʠʠ ʜʠʘʛʨʘʤʤʳ: 

Å  ʣʠʥʠʷ ʣʠʢʚʠʜʫʩ acb, ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʝʪʚʝʡ, ʩʭʦʜʷʱʠʭʩʷ ʚ ʦʜʥʦʡ ʪʦʯʢʝ; 

Å  ʣʠʥʠʷ ʩʦʣʠʜʫʩ ʘdcfb, ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʫʯʘʩʪʢʦʚ; 

Å  dm ï ʣʠʥʠʷ ʧʨʝʜʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʘ ɺ ʚ ʢʦʤʧʦʥʝʥʪʝ ɸ; 

Å  fn ï ʣʠʥʠʷ ʧʨʝʜʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʘ ɸ ʚ ʢʦʤʧʦʥʝʥʪʝ ɺ. 

 

 

ʈʠʩ. 2.3. ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʩʧʣʘʚʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ (ʘ) ʠ ʢʨʠʚʳʝ ʦʭʣʘʞʜʝʥʠʷ ʪʠʧʠʯʥʳʭ ʩʧʣʘʚʦʚ (ʙ). 

 

4. ʊʠʧʦʚʳʝ ʩʧʣʘʚʳ ʩʠʩʪʝʤʳ. 

ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (ʥʘ 

ʫʯʘʩʪʢʘʭ ɸm ʠ nɺ), ʩʧʣʘʚʳ ʢʨʠʩʪʘʣʣʠʟʫʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʩʧʣʘʚʘʤ ʪʚʝʨʜʳʤ ʨʘʩʪʚʦ-

ʨʘʤ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ, ʩʤ ʢʨʠʚʫʶ ʦʭʣʘʞʜʝʥʠʷ ʩʧʣʘʚʘ I ʥʘ ʨʠʩ. 

2.3.ʙ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʝʚʳʰʘʶʱʝʡ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ (ʥʘ 

ʫʯʘʩʪʢʝ dcf), ʩʧʣʘʚʳ ʢʨʠʩʪʘʣʣʠʟʫʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʩʧʣʘʚʘʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʤʝʩʷʤ, 

ʩʤ. ʢʨʠʚʫʶ ʦʭʣʘʞʜʝʥʠʷ ʩʧʣʘʚʘ II ʥʘ ʨʠʩ. 2.3. ʙ. 
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ʉʧʣʘʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʯʢʝ ʩ, ʷʚʣʷʝʪʩʷ ʵʚ-

ʪʝʢʪʠʯʝʩʢʠʤ ʩʧʣʘʚʦʤ. ʉʧʣʘʚ ʩʦʩʪʦʠʪ ʠʟ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʪʚʝʨʜʳʭ ʨʘʩ-

ʪʚʦʨʦʚ  Ŭ ʠ  ɓ, ʵʚʪ. (ʢʨ. ʪʚ. ʨ-ʨʘ  Ŭ+ ʢʨ. ʪʚ. ʨ-ʨʘ  ɓ) 

ʂʨʠʩʪʘʣʣʳ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʥʠ ʚ ʦʜʥʦʤ ʠʟ ʩʧʣʘʚʦʚ ʥʝ ʧʨʠʩʫʪʩʪʚʫ-

ʶʪ. 

2.3.4 ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʩʧʣʘʚʦʚ, ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪ ʭʠ-

ʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ (IV ʨʦʜʘ). 

ɺ ʵʪʠʭ ʩʧʣʘʚʘʭ ʢʦʤʧʦʥʝʥʪʳ ʭʠʤʠʯʝʩʢʠ ʨʝʘʛʠʨʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʦʙʨʘʟʫʷ ʭʠ-

ʤʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ɸmɺn. ʕʪʦ ʩʦʝʜʠʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʫʶ ʬʘʟʫ ʠ ʠʤʝʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʫʶ ʦʜʥʦʨʦʜʥʫʶ ʦʙʣʘʩʪʴ ʥʘ ʜʠʘʛʨʘʤʤʝ ʩʦʩʪʦʷʥʠʷ (ʣʠʥʠʷ PF ʥʘ ʨʠʩ.6). 

ʃʠʥʠʷ ʭʠʤ. ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ ʈ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʦʜʝʨʞʘʥʠʶ 

ʢʦʤʧʦʥʝʥʪʘ ɺ ʚ ɸmɺn ʠ ʨʘʟʜʝʣʷʝʪ ʦʙʱʫʶ ʜʠʘʛʨʘʤʤʫ ɸ-ɺ ʥʘ ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ ʯʘʩʪʠ: 

ɸ+ɸmɺn ʠ ɸmɺn+ɺ, ʢʘʞʜʫʶ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʜʝʣʴʥʦ ʠ ʜʣʷ ʢʘʞ-

ʜʦʡ ʠʟ ʥʠʭ ʩʦʝʜʠʥʝʥʠʝ ɸmɺn ʠʛʨʘʝʪ ʨʦʣʴ çʢʦʤʧʦʥʝʥʪʘè. ɺ ʢʘʞʜʦʡ ʯʘʩʪʠ ʪʠʧ ʜʠʘ-

ʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʷ ʤʦʞʝʪ ʙʳʪʴ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʣʶʙʳʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʨʠʩʫʥʢʝ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʥʳ ʩʠʩʪʝʤʳ ɸ+ɸmɺn ʠ ɸmɺn+ɺ ʵʚʪʝʢʪʠʯʝʩʢʦʛʦ ʪʠʧʘ. 

 

 

ʈʠʩ. 2.4. ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʩʧʣʘʚʦʚ, ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪ ʭʠʤʠ-

ʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ. 

ʆʜʥʦʬʘʟʥʳʝ ʦʙʣʘʩʪʠ ʵʪʦʡ ʜʠʘʛʨʘʤʤʳ: 

1) ʞʠʜʢʦʩʪʴ L ï ʚʳʰʝ ʣʠʥʠʠ ʣʠʢʚʠʜʫʩ ECFDG; 
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2) ʢʦʤʧʦʥʝʥʪ ɸ ï ʣʠʥʠʷ 0HE; 

3) ʢʦʤʧʦʥʝʥʪ B ï ʣʠʥʠʷ 100NG; 

4) ʭʠʤʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ɸmɺn ï ʣʠʥʠʷ ʈF. 

ʉʪʨʫʢʪʫʨʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʧʣʘʚʦʚ ʵʪʦʡ ʩʠʩʪʝʤʳ ʠ ʠʭ ʦʙʣʘʩʪʠ ʥʘ ʜʠʘʛʨʘʤʤʝ: 

1) ʢʨʠʩʪʘʣʣʳ ɸ ï ʣʠʥʠʷ 0ʅɽ; 

2) ʢʨʠʩʪʘʣʣʳ B ï ʣʠʥʠʷ 100NG; 

3) ʢʨʠʩʪʘʣʣʳ ɸmɺn ï ʣʠʥʠʷ ʈF;      

4) ʵʚʪʝʢʪʠʢʘ ʵʚʪ1(ɸ+ ɸmɺn) ï ʣʠʥʠʷ ʉʉô; 

5) ʵʚʪʝʢʪʠʢʘ ʵʚʪ2(ɸmɺn+ɺ) ï ʣʠʥʠʷ DD
ô
. 

2.3.5 ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʩʧʣʘʚʦʚ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʬʘʟʦʚʳʝ ʧʨʝʚʨʘɦ ʝʥʠʷ 

ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ (ʧʝʨʝʤʝʥʥʘʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ) 

ʇʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʜʠʘʛʨʘʤʤʘ ʧʦʭʦʞʘ ʥʘ ʜʠʘʛʨʘʤʤʫ ʩʦʩʪʦʷʥʠʷ ʩʧʣʘʚʦʚ ʩ ʦʛʨʘ-

ʥʠʯʝʥʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ. ʆʪʣʠʯʠʝ ʚ ʪʦʤ, ʯʪʦ 

ʣʠʥʠʠ ʧʨʝʜʝʣʴʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʦʩʠ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ. ʇʦʷʚʣʷʶʪʩʷ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʠʟ ʦʜʥʦʨʦʜʥʳʭ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʠ ʧʦʥʠ-

ʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʜʝʣʷʶʪʩʷ ʚʪʦʨʠʯʥʳʝ ʬʘʟʳ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ: 

Å  df ï ʣʠʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʧʨʝʜʝʣʴʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʘ ɺ ʚ ʢʦʤʧʦ-

ʥʝʥʪʝ ɸ; 

Å  ek ï ʣʠʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʧʨʝʜʝʣʴʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʘ ɸ ʚ ʢʦʤʧʦ-

ʥʝʥʪʝ ɺ. 

ʂʨʠʚʘʷ ʦʭʣʘʞʜʝʥʠʷ ʩʧʣʘʚʘ I ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.5. ʙ. 

ʇʨʦʮʝʩʩ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʧʣʘʚʘ I: ʜʦ ʪʦʯʢʠ 1 ʦʭʣʘʞʜʘʝʪʩʷ ʩʧʣʘʚ ʚ ʞʠʜʢʦʤ ʩʦ-

ʩʪʦʷʥʠʠ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʯʢʝ 1, ʥʘʯʠʥʘʶʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ 

ʮʝʥʪʨʳ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ. ʅʘ ʫʯʘʩʪʢʝ 1ï2 ʠʜʝʪ ʧʨʦʮʝʩʩ ʢʨʠʩʪʘʣʣʠ-

ʟʘʮʠʠ, ʧʨʦʪʝʢʘʶʱʠʡ ʧʨʠ ʧʦʥʠʞʘʶʱʝʡʩʷ ʪʝʤʧʝʨʘʪʫʨʝ.  

ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʯʢʝ 2, ʩʧʣʘʚ ʟʘʪʚʝʨʜʝʚʘʝʪ, 

ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʝʪʩʷ ʩʧʣʘʚ ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʜʥʦʨʦʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ  ɓ. 
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ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʯʢʝ 3, ʪʚʝʨʜʳʡ ʨʘʩʪʚʦʨ  

ʦʢʘʟʳʚʘʝʪʩʷ ʥʘʩʳʱʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ɺ, ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʨʘʩʪʚʦ-

ʨʠʤʦʩʪʴ ʚʪʦʨʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʠʟ Ŭ-ʨʘʩʪʚʦʨʘ ʥʘʯʠʥʘʝʪ ʚʳʜʝ-

ʣʷʪʴʩʷ ʠʟʙʳʪʦʯʥʳʡ ʢʦʤʧʦʥʝʥʪ ʚ ʚʠʜʝ ʢʨʠʩʪʘʣʣʦʚ  ɓ. ɿʘ ʪʦʯʢʦʡ 3 ʩʧʣʘʚ ʩʦʩʪʦʠʪ ʠʟ 

ʜʚʫʭ ʬʘʟ: ʢʨʠʩʪʘʣʣʦʚ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ Ŭ  ʠ ʚʪʦʨʠʯʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦ-

ʨʘ ɓ . 

 

 

 

ʈʠʩ. 2.5. ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʩʧʣʘʚʦʚ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʬʘʟʦʚʳʝ ʧʨʝʚʨʘʱʝʥʠʷ ʚ 

ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ (ʘ) ʠ ʢʨʠʚʘʷ ʦʭʣʘʞʜʝʥʠʷ ʩʧʣʘʚʘ (ʙ). 

 

2.4. ʉʚʷʟʴ ʤʝʞʜʫ ʩʚʦʡʩʪʚʘʤʠ ʩʧʣʘʚʦʚ ʠ ʪʠʧʦʤ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʥ̫ʠʷ 

ʊʘʢ ʢʘʢ ʚʠʜ ʜʠʘʛʨʘʤʤʳ, ʪʘʢʞʝ ʢʘʢ ʠ ʩʚʦʡʩʪʚʘ ʩʧʣʘʚʘ, ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ ʠʣʠ ʢʘʢʠʝ ʬʘʟʳ ʦʙʨʘʟʦʚʘʣʠ ʢʦʤʧʦʥʝʥʪʳ ʩʧʣʘʚʘ, ʪʦ ʤʝʞʜʫ ʥʠʤʠ ʜʦʣʞʥʘ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʚʷʟʴ. ʕʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʂʫʨʥʘʢʦʚʳʤ (ʨʠʩ. 

2.6).  

1. ʇʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʤʝʩʝʡ ʩʚʦʡʩʪʚʘ ʠʟʤʝʥʷʶʪʩʷ ʧʦ ʣʠʥʝʡ-

ʥʦʤʫ ʟʘʢʦʥʫ. ɿʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʚʦʡʩʪʚ ʩʧʣʘʚʘ ʥʘʭʦʜʷʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʤʝʞʜʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʯʠʩʪʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

2. ʇʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ 

ʩʚʦʡʩʪʚʘ ʩʧʣʘʚʦʚ ʠʟʤʝʥʷʶʪʩʷ ʧʦ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ 
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ʩʚʦʡʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʩʚʦʡʩʪʚ ʢʦʤʧʦʥʝʥʪʦʚ. 

 

 

ʈʠʩ. 2.6. ʉʚʷʟʴ ʤʝʞʜʫ ʩʚʦʡʩʪʚʘʤʠ ʩʧʣʘʚʦʚ ʠ ʪʠʧʦʤ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʷ. 

 

3. ʇʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ 

ʩʚʦʡʩʪʚʘ ʚ ʠʥʪʝʨʚʘʣʝ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʦʪʚʝʯʘʶʱʠʭ ʦʜʥʦʬʘʟʥʳʤ ʪʚʝʨʜʳʤ ʨʘʩʪʚʦʨʘʤ, 

ʠʟʤʝʥʷʶʪʩʷ ʧʦ ʢʨʠʚʦʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ, ʘ ʚ ʜʚʫʭʬʘʟʥʦʡ ʦʙʣʘʩʪʠ ï ʧʦ ʣʠʥʝʡʥʦʤʫ ʟʘ-

ʢʦʥʫ. ʇʨʠʯʝʤ ʢʨʘʡʥʠʝ ʪʦʯʢʠ ʥʘ ʧʨʷʤʦʡ ʷʚʣʷʶʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʯʠʩʪʳʭ ʬʘʟ, ʧʨʝʜʝʣʴʥʦ 

ʥʘʩʳʱʝʥʥʳʭ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʜʘʥʥʫʶ ʩʤʝʩʴ. 

4. ʇʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʦʪʚʝʯʘʝʪ ʤʘʢʩʠʤʫʤʫ ʥʘ ʢʨʠʚʦʡ. ʕʪʘ ʪʦʯʢʘ ʧʝʨʝʣʦʤʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʝʜʠʥʝʥʠʶ, ʥʘʟʳʚʘʝʪʩʷ ʩʠʥʛʫʣʷʨʥʦʡ ʪʦʯʢʦʡ. 

 

ʊɽʄɸ 3 çɾɽʃɽɿʆʋɻʃɽʈʆɼʀʉʊʓɽ ʉʇʃɸɺʓ. ɼʀɸɻʈɸʄ-

ʄɸ ʉʆʉʊʆʗʅʀʗ Fe-C. ʋɻʃɽʈʆɼʀʉʊʓɽ ʉʊɸʃʀ, ʏʋɻʋʅʓè 

3.1 ɸʣʣʦʪʨʦʧʠʯʝʩʢʠʝ  ʧʨʝʚʨʘʱʝʥʠʷ  ʞʝʣʝʟʘ  ʧʨʠ  ʥʘʛʨʝʚʝ  ʠ  ʦʭʣʘʞʜʝʥʠʠ 

ʏʠʩʪʦʝ ɾʝʣʝʟʦ (Fe, ʘʪʦʤʥʳʡ ʥʦʤʝʨ 26, ʨʘʜʠʫʩ 0,127 ʥʤ) ʠʤʝʝʪ ʪʝʤʧʝʨʘʪʫʨʫ 

ʧʣʘʚʣʝʥʠʷ 1539ÜC, ʧʣʦʪʥʦʩʪʴ ï7,68 - 7,85 ʛ/ʩʤ
3
. ʄʝʪʘʣʣ ʦʙʣʘʜʘʝʪ ʥʝʚʳʩʦʢʦʡ ʪʚʝʨʜʦ-

ʩʪʴʶ ʠ ʧʨʦʯʥʦʩʪʴʶ ʅɺ º 80, ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ sʚ º 250 ʄʇʘ, ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ s0,2 
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= 120 ʄʇʘ ʠ ʭʦʨʦʰʝʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ; ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ d = 50 % ; ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʝ ʩʫʞʝʥʠʝ y = 80 %.  

ɺ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ ʠʩʧʳʪʳʚʘʝʪ ʜʚʘ ʧʦʣʠʤʦʨʬʥʳʭ ʧʨʝʚʨʘʱʝʥʠʷ. ɺʘʞʥʝʡʰʝʝ 

ʠʟ ʥʠʭ ï ʧʨʝʚʨʘʱʝʥʠʝ ʧʨʠ 911 ÜC. ʅʠʞʝ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʞʝʣʝʟʦ ʠʤʝʝʪ ʦʙʲʝʤʥʦ-

ʮʝʥʪʨʠʨʦʚʘʥʥʫʶ ʢʫʙʠʯʝʩʢʫʶ ʨʝʰʝʪʢʫ (ʆʎʂ) ʩ ʧʘʨʘʤʝʪʨʦʤ a = 0,286 ʥʤ (ʨʠʩ.3.1). 

ʕʪʦ Ŭ-ʞʝʣʝʟʦ (FeŬ). ɺʳʰʝ 911ÜC ʩʫʱʝʩʪʚʫʝʪ ɔ-ʞʝʣʝʟʦ (Feɔ) ʩ ʛʨʘʥʝʮʝʥʪʨʠʨʦʚʘʥʥʦʡ 

ʢʫʙʠʯʝʩʢʦʡ ʨʝʰʝʪʢʦʡ (ɻʎʂ) ʠ ʧʘʨʘʤʝʪʨʦʤ a = 0,356 ʥʤ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʤʝʪʘʣʣʦʚ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ 

ʬʦʨʤʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ (ʜʘʚʣʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʘ) ʥʘʟʳʚʘʝʪʩʷ ʘʣ-

ʣʦʪʨʦʧʠʝʡ ʠʣʠ ʧʦʣʠʤʦʨʬʠʟʤʦʤ. ʂʘʞʜʳʡ ʚʠʜ ʨʝʰʝʪʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʣʣʦʪʨʦ-

ʧʠʯʝʩʢʦʝ ʚʠʜʦʠʟʤʝʥʝʥʠʝ ʠʣʠ ʤʦʜʠʬʠʢʘʮʠʶ. 

ʇʨʝʚʨʘʱʝʥʠʝ ʦʜʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʚ ʜʨʫʛʫʶ ʧʨʦʪʝʢʘʝʪ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʝ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʪʝʧʣʦʚʳʤ ʵʬʬʝʢʪʦʤ.  

 

 

ʈʠʩ.3.1. ɸʣʣʦʪʨʦʧʠʯʝʩʢʠʝ  ʧʨʝʚʨʘʱʝʥʠʷ  ʞʝʣʝʟʘ. 

ɼʨʫʛʦʡ ʧʨʠʤʝʨ ʘʣʣʦʪʨʦʧʠʯʝʩʢʦʛʦ ʚʠʜʦʠʟʤʝʥʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠ-

ʝʤ ʜʘʚʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʫʛʣʝʨʦʜ: ʧʨʠ ʥʠʟʢʠʭ ʜʘʚʣʝʥʠʷʭ ʦʙʨʘʟʫʝʪʩʷ ʛʨʘʬʠʪ, ʘ ʧʨʠ ʚʳ-

ʩʦʢʠʭ ï ʘʣʤʘʟ. ʋʛʣʝʨʦʜ ï ʭʠʤʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ II ʧʝʨʠʦʜʘ IV ʛʨʫʧʧʳ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ, ʭʠʤʠʯʝʩʢʠʡ ʟʥʘʢ - ʉ, ʘʪʦʤʥʳʡ ʥʦʤʝʨ 6, ʨʘʜʠʫʩ 0,077 ʥʤ ʠʣʠ 0,77 ¡; ʤʘʩʩʘ 

12,011; ʥʝʤʝʪʘʣʣ. ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʫʛʣʝʨʦʜʘ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʩʦʩʪʘʚʣʷʝʪ 0,1 %. ɸʣʤʘʟ ï 

ʧʨʦʟʨʘʯʥʦʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʩ ʘʪʦʤʥʦʡ ʢʫʙʠʯʝʩʢʦʡ ʨʝʰʝʪʢʦʡ. ɻʨʘʬʠʪ 

ʠʤʝʝʪ ʪʝʤʥʦ-ʩʝʨʫʶ ʦʢʨʘʩʢʫ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʙʣʝʩʢʦʤ. ʆʥ ʷʚʣʷʝʪʩʷ ʞʠʨʥʳʤ ʥʘ 

ʦʱʫʧʴ. ʇʦ ʩʚʦʝʤʫ ʩʪʨʦʝʥʠʶ ʵʪʦ ʩʣʦʠʩʪʦʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʩ ʛʝʢʩʘʛʦʥʘʣɹ-

ʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 
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ʋʛʣʝʨʦʜ ʤʦʞʝʪ ʨʘʩʪʚʦʨʷʪʴʩʷ ʚ ʞʠʜʢʦʤ ʞʝʣʝʟʝ ʠ ʚ ʨʝʰʝʪʢʘʭ ʦʙʝʠʭ ʧʦʣʠʤʦʨʬ-

ʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʫʝʪ ʩ ʞʝʣʝʟʦʤ ʭʠʤʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ. ʇʦʵʪʦʤʫ ʚ 

ʩʧʣʘʚʘʭ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʟʳ: ʞʠʜʢʠʡ ʨʘʩʪʚʦʨ (ɾ), ʬʝʨʨʠʪ (ʌ), 

ʘʫʩʪʝʥʠʪ (ɸ), ʮʝʤʝʥʪʠʪ (ʎ), ʛʨʘʬʠʪ (ɻ). 

3.2 ʉʪʨʫʢʪʫʨʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʳ ʞʝʣʝʟʦ-ʫʛʣʝʨʦʜ 

ʊʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ ʚʥʝʜʨʝʥʠʷ ʫʛʣʝʨʦʜʘ ʠ ʜʨʫʛʠʭ ʧʨʠʤʝʩʝʡ ʚ a-ʞʝʣʝʟʝ ʥʘʟʳʚʘ-

ʶʪ ʬʝʨʨʠʪʦʤ, ʘ ʚ g-ʞʝʣʝʟʝ ï ʘʫʩʪʝʥʠʪʦʤ. 

ʌʝʨʨʠʪ ʧʦʣʫʯʠʣ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʦʪ ʣʘʪʠʥʩʢʦʛʦ ʥʘʠʤʝʥʦʚʘʥʠʷ ʞʝʣʝʟʘ ï 

çFerrumè. ʈʘʟʣʠʯʘʶʪ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ a-ʬʝʨʨʠʪ ʩ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʫʛʣʝʨʦʜʘ ʜʦ 

0,02 % ʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ d-ʬʝʨʨʠʪ ʩ ʧʨʝʜʝʣʴʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʫʛʣʝʨʦʜʘ 

0,1 %. ɸʪʦʤ ʫʛʣʝʨʦʜʘ ʚ ʨʝʰʝʪʢʝ ʬʝʨʨʠʪʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʮʝʥʪʨʝ ʦʙʝ̡ʤʘ ʢʫʙʘ. ʇʦʜ 

ʤʠʢʨʦʩʢʦʧʦʤ ʬʝʨʨʠʪ ʚʳʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʦʜʥʦʨʦʜʥʳʭ ʧʦʣʠʵʜʨʠʯʝʩʢʠʭ ʟʝʨʝʥ. ʊʚʝʨ-

ʜʦʩʪʴ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʬʝʨʨʠʪʘ ʙʣʠʟʢʠ ʢ ʪʘʢʦʚʳʤ ʪʝʭʥʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʞʝʣʝ-

ʟʘ (sʚ = 250 ʄʇʘ, s0,2 = 120 ʄʇʘ, d = 50 %, y = 80 %, ʅɺ 80 ï 90 ʢʛʩ/ʤʤ
2
 ʠʣʠ 800 ï 

900 ʄʇʘ), ʦʥʠ ʟʘʚʠʩʷʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʥʝʤ. ʄʠʢʨʦ-

ʩʪʨʫʢʪʫʨʘ ʬʝʨʨʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.3. 2. 

 

ʈʠʩ.3.2.   ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ  ʬʝʨʨʠʪʘ. 

 

ɸʫʩʪʝʥʠʪ ʙʳʣ ʥʘʟʚʘʥ ʪʘʢ ʚ ʯʝʩʪʴ ʘʥʛʣʠʡʩʢʦʛʦ ʫʯʝʥʦʛʦ ʈʦʙʝʨʪʘ ɸʫʩʪʝʥʘ, ʢʦʪʦ-

ʨʳʡ ʟʘʥʠʤʘʣʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩʪʨʫʢʪʫʨʳ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʳ ʞʝʣʝʟʦ - ʫʛʣʝʨʦʜ 

ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʚʘʨʠʘʥʪʦʚ ʝʝ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʷ. ɸʪʦʤ ʫʛʣʝʨʦʜʘ ʚ ʨʝʰʝʪʢʝ g-

ʞʝʣʝʟʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʮʝʥʪʨʝ ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡʢʠ (ʨʠʩ. 3.3,ʙ). 
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        ʘ                     ʙ 

ʈʠʩ.3.3. ʂʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʨʝʰʝʪʢʘ ʬʝʨʨʠʪʘ (ʘ) ʠ ʘʫʩʪʝʥʠʪʘ (ʙ). 

 

ɸʫʩʪʝʥʠʪ ï ʧʘʨʘʤʘʛʥʠʪʝʥ, ʚʳʩʦʢʦʧʣʘʩʪʠʯʝʥ (ʅɺ = 170-220 ʢʛʩ/ʤʤ
2
 ʠʣʠ 1700-

2200 ʄʇʘ), ʠʤʝʝʪ ʥʠʟʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʧʨʝʜʝʣʳ ʪʝʢʫʯʝ-

ʩʪʠ ʠ ɸʫʩʪʝʥʠʪ ï ʧʘʨʘʤʘʛʥʠʪʝʥ, ʚʳʩʦʢʦʧʣʘʩʪʠʯʝʥ (ʅɺ = 170-220 ʢʛʩ/ʤʤ
2
 ʠʣʠ 1700-

2200 ʄʇʘ), ʠʤʝʝʪ ʥʠʟʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʧʨʝʜʝʣʳ ʪʝʢʫʯʝ-

ʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʘʫʩʪʝʥʠʪʘ - ʧʦʣʠʵʜʨʠʯʝʩʢʠʝ ʟʝʨʥʘ (ʨʠʩ.3.4). 

 

ʈʠʩ.3.4.  ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʘʫʩʪʝʥʠʪʘ. 

ɾʝʣʝʟʦ ʠ ʫʛʣʝʨʦʜ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʨʷʜ ʤʝ-

ʪʘʣʣʠʯʝʩʢʠʭ ʢʘʨʙʠʜʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʬʦʨʤʫʣʘʤʠ: Fʝ3ʉ, Fʝ2ʉ, Fʝʉ ʠ 

ʜʨʫʛʠʝ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʢʘʨ-

ʙʠʜ ʞʝʣʝʟʘ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ Fʝ3ʉ ï ʮʝʤʝʥʪʠʪ. ʉʪʝʭʠʦʤʝʪʨʠʯʝʩʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʚ ʥʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʦ 3 : 1. ʉʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 6,67 % 

ʤʘʩʩ. 

ʂʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʨʝʰʝʪʢʘ ʢʘʨʙʠʜʘ ʞʝʣʝʟʘ ʦʯʝʥʴ ʩʣʦʞʥʘʷ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʨʪʦʨʦʤʙʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʩ ʧʣʦʪʥʦʡ ʫʧʘʢʦʚʢʦʡ ʘʪʦʤʦʚ (ʚ ʵʣʝʤʝʥʪʘʨʥʦʡ 

ʷʯʝʡʢʝ ʨʘʩʧʦʣʦʞʝʥʦ 12 ʘʪʦʤʦʚ ʞʝʣʝʟʘ ʠ 4 ʫʛʣʝʨʦʜʘ). ɼʘʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʦʡ ʪʚʝʨʜʦʩʪʴʶ, ʩʨʘʚʥʠʤʦʡ ʪʦʣʴʢʦ ʩ ʘʣʤʘʟʦʤ, ʦʥ ʣʝʛʢʦ ʮʘʨʘʧʘʝʪ ʩʪʝʢʣʦ (ʅɺ 
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ʙʦʣʝʝ 800 ʢʛʩ/ʤʤ
2
), ʥʦ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʫʣʝʚʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ 

(ʙʦʣʴʰʦʡ ʭʨʫʧʢʦʩʪʴʶ), ʟʥʘʯʠʪʝʣʴʥʦʡ ʞʘʨʦʧʨʦʯʥʦʩʪʴʶ ʠ ʦʙʳʯʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʣʘʚʣʝʥʠʷ, ʯʝʤ ʠʩʭʦʜʥʳʡ ʤʝʪʘʣʣ.  

ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʟ, ʚ ʩʪʨʫʢʪʫʨʝ ʩʧʣʘʚʦʚ ʞʝʣʝʟʘ ʩ ʫʛʣʝʨʦʜʦʤ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʜʚʝ ʩʪʨʫʢʪʫʨʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʵʚʪʝʢʪʠʢʘ ʠ ʵʚʪʝʢʪʦʠʜ.  

ɺ ʩʠʩʪʝʤʝ ʞʝʣʝʟʦ ï ʫʛʣʝʨʦʜ ʵʚʪʝʢʪʠʢʘ ʩʦʜʝʨʞʠʪ 4,3 % ʉ ʠ ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1147ÜC. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ  ʩʤʝʩʴ ʢʨʠʩʪʘʣʣʦʚ ʘʫʩʪʝʥʠʪʘ ʠ ʮʝ-

ʤʝʥʪʠʪʘ ʠ ʥʘʟʚrʘʝʪʩʷ ʣʝʜʝʙʫʨʠʪ (ʃ = ɸ + ʎ). 

ʃʝʜʝʙʫʨʠʪ - ʦʙʨʘʟʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʵʚʪʝʢʪʠʯʝʩʢʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʧʦ ʨʝʘʢʮʠʠ: 

ɾ = g + Fe3C. 

ʇʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʝʨʝʜʫʶʱʠʝʩʷ ʧʣʘʩʪʠʥʢʠ ʘʫʩʪʝʥʠ-

ʪʘ ʠ ʮʝʤʝʥʪʠʪʘ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ 727ʉ̄ ʘʫʩʪʝʥʠʪ ʚ ʵʪʦʡ ʩʤʝʩʠ ʠʟʦʪʝʨʤʠʯʝʩʢʠ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʝʨʣʠʪ. ʃʝʜʝʙʫʨʠʪ ʪʘʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘʟʳʚʘʝʪʩʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ. 

ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʣʝʜʝʙʫʨʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.3.5. 

 

ʈʠʩ.3.5. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʣʝʜʝʙʫʨʠʪʘ. 

 

ʇʝʨʣʠʪ  ï ʩʤʝʩʴ ʧʣʘʩʪʠʥ ʬʝʨʨʠʪʘ ʠ ʮʝʤʝʥʪʠʪʘ ʦʙʨʘʟʫʶʱʘʷʩʷ ʧʨʠ 727ʉ̄ ʧʦ 

ʨʝʘʢʮʠʠ: ɸ= a + Fe3C. 

ʆʥ ʠʤʝʝʪ ʧʝʨʣʘʤʫʪʨʦʚʳʡ ʮʚʝʪ (ʦʪʩʶʜʘ ʠ ʥʘʟʚʘʥʠʝ), ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʨʦʜʘ ʚ 

ʥʝʤ -0,8 % ʤʘʩʩ. ʉʪʨʫʢʪʫʨʘ ʝʛʦ ʪʘʢʞʝ ʢʘʢ ʠ ʣʝʜʝʙʫʨʠʪʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʜʨʫʛ 

ʟʘ ʜʨʫʛʦʤ ʧʣʘʩʪʠʥʦʢ ʬʝʨʨʠʪʘ ʠ ʮʝʤʝʥʪʠʪʘ. 

ʇʝʨʣʠʪ ʠʤʝʝʪ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʦʝ ʩʦʯʝʪʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟ ʚʩʝʭ ʨʘʚ-

ʥʦʚʝʩʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʩʧʣʘʚʘʭ ʞʝʣʝʟʘ ʩ ʫʛʣʝʨʦʜʦʤ. ɺ ʥʝʤ ʤʷʛʢʠʝ, ʚʷʟʢʠʝ ʧʣʘʩʪʠʥʳ 

ʬʝʨʨʠʪʘ ʯʝʨʝʜʫʶʪʩʷ ʩ ʧʨʦʯʥʳʤʠ, ʪʚʝʨʜʳʤʠ, ʞʝʩʪʢʠʤʠ ʧʣʘʩʪʠʥʘʤʠ ʮʝʤʝʥʪʠʪʘ: ʇ = 
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ʌ + ʎ (ʨʠʩ. 3.6). ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʭʦʨʦʰʦ ʩʦʧʨʦʪʠʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʟʥʳʤ ʤʝʭʘʥʠʯʝ-

ʩʢʠʤ ʥʘʛʨʫʟʢʘʤ, ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʜʦʩʪʘʪʦʯʥʦʡ ʚʷʟʢʦʩʪʴʶ. ʊʚʝʨʜʦʩʪʴ 

ʧʝʨʣʠʪʘ ʩʦʩʪʘʚʣʷʝʪ 180-220 HB, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʟʝʨʥʘ. 

 

ʈʠʩ.3.6.  ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʧʝʨʣʠʪʘ ʠ ʮʝʤʝʥʪʠʪʘ ʚʪʦʨʠʯʥʦʛʦ. 

3.3 ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʞʝʣʝʟ- ʮʝʤʝʥʪʠʪ  

ɼʠʘʛʨʘʤʤʫ ʩʠʩʪʝʤʳ ʞʝʣʝʟʦ-ʫʛʣʝʨʦʜ ʤʦʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʜʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʚ ʥʝʡ ʢʘʨʙʠʜʘ ʞʝʣʝʟʘ - Fʝ3ʉ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʨʦʜʘ 6,67 %. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʦʣʴʢʦ ʯʘʩʪʴ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷ-

ʥʠʷ ʞʝʣʝʟʦ-ʫʛʣʝʨʦʜ, ʚ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʤʝʥʪʠʪʘ, ʪʘʢ ʢʘʢ ʩʧʣʘʚʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʨʦʜʘ, ʦʯʝʥʴ ʭʨʫʧʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʤʝ-

ʥʷʶʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʜʠʘʛʨʘʤʤʫ ʩʦʩʪʦʥ̫ʠʷ ʩʠʩʪʝʤʳ ʞʝʣʝʟʦ-ʫʛʣʝʨʦʜ 

ʠʟʦʙʨʘʞʘʶʪ ʪʦʣʴʢʦ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʨʦʜʘ 6,67 % ʤʘʩʩ ʠ ʥʘʟʳʚʘʶʪ ʜʠʘʛʨʘʤʤʦʡ 

ʩʦʩʪʦʷʥʠʡ ʞʝʣʝʟʦ-ʮʝʤʝʥʪʠʪ (ʨʠʩ.3.7).  

ʂʨʠʚʘʷ ɸɺʉD - ʣʠʥʠʷ ʣʠʢʚʠʜʫʩ, ʢʦʪʦʨʘʷ ʥʘ ʫʯʘʩʪʢʝ ɸɺ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʤʧʝ-

ʨʘʪʫʨʘʤ ʥʘʯʘʣʘ ʚʳʧʘʜʝʥʠʷ ʢʨʠʩʪʘʣʣʦʚ ʬʝʨʨʠʪʘ (a), ʘ ʥʘ ʫʯʘʩʪʢʝ ɺʉ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʪʝʤʧʝʨʘʪʫʨʘʤ ʥʘʯʘʣʘ ʚʳʧʘʜʝʥʠʷ ʢʨʠʩʪʘʣʣʦʚ ʘʫʩʪʝʥʠʪʘ (g) ʠʟ ʞʠʜʢʦʛʦ ʩʧʣʘʚʘ (L). ɺ 

ʦʙʣʘʩʪʠ ʉD ï ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʪʦʯʝʢ, ʦʪʚʝʯʘʶʱʠʭ ʪʝʤʧʝʨʘ-

ʪʫʨʘʤ ʥʘʯʘʣʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʝʨʚʠʯʥʦʛʦ ʮʝʤʝʥʪʠʪʘ (Fe3ʉI) ʠʟ ʞʠʜʢʦʡ ʬʘʟʳ (L). 

ʃʠʥʠʷ ɸHJɽʉFD - ʩʦʣʠʜʫʩ, ʢʨʠʚʦʣʠʥʝʡʥʳʡ ʫʯʘʩʪʦʢ ɸHJɽ ʢʦʪʦʨʦʡ, ʦʧʨʝʜʝʣʷ-

ʝʪ ʦʢʦʥʯʘʥʠʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʞʠʜʢʦʡ ʬʘʟʳ.  

ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʠʠ HJɺ ʧʨʦʠʩʭʦʜʠʪ ʥʦʥʚʘʨʠʘʥʪʥʘʷ ʨʝʘʢʮʠʷ ʩ ʫʯʘʩʪʠʝʤ 

ʪʨʝʭ ʬʘʟ ʦʙʨʘʟʦʚʘʥʠʷ ʘʫʩʪʝʥʠʪʘ ʠʟ ʞʠʜʢʦʩʪʠ ʠ ʬʝʨʨʠʪʘ. 

LB + aH ­ gj  (3.1) 
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ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ECF ʷʚʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʩʪʦʤ ʪʦʯʝʢ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʪʘʢʞʝ ʢʦʥʮʫ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʘʫʩʪʝʥʠʪʘ (ɽʉ) ʠ ʧʝʨʚʠʯʥʦʛʦ ʮʝʤʝʥʪʠʪʘ - 

Fe3CI (CF), ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʚʝʯʘʝʪ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ 

ʞʠʜʢʦʛʦ ʩʧʣʘʚʘ ʩʦʩʪʘʚʘ ʪʦʯʢʠ ʉ ʚ ʜʚʫʭʬʘʟʥʫʶ  ʵʚʪʝʢʪʠʢʫ ï ʣʝʜʝʙʫʨʠʪ.  

 

 

ʈʠʩ. 3.7. ɼʠʘʛʨʘʤʤʘ ʞʝʣʝʟʦ-ʫʛʣʝʨʦʜ. 

 

LC ­ gɽ + Fe3CF. (3.2) 

ɼʘʥʥʘʷ ʨʝʘʢʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʫ ʩʧʣʘʚʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʙʦʣʝʝ 

2,14 % ʤʘʩʩ. 

ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʠʠ PSK ʧʨʦʠʩʭʦʜʠʪ ʥʦʥʚʘʨʠʘʥʪʥʘʷ ʨʝʘʢʮʠʷ ʩ ʫʯʘʩʪʠʝʤ 

ʪʨʝʭ ʬʘʟ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʣʠʪʘ ʠʟ ʘʫʩʪʝʥʠʪʘ. 

gS  ­  aP + Fe3CK  (3.3) 
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ʃʠʥʠʠ NH ʠ NJ ʦʪʨʘʞʘʶʪ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʧʦʣʠʤʦʨʬʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ  ʘʫʩʪʝ-

ʥʠʪʘ ʠ d-ʬʝʨʨʠʪʘ, ʘ ʣʠʥʠʠ GS ʠ GP ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʧʦʣʠʤʦʨʬʥʦʛʦ 

ʧʨʝʚʨʘʱʝʥʠʷ ʘʫʩʪʝʥʠʪʘ ʠ a-ʬʝʨʨʠʪʘ. 

ʂʨʠʚʳʝ DC, ES ʠ PQ ʧʦʢʘʟʳʚʘʶʪ ʥʘ ʦʛʨʘʥʠʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʘʩʪʚʦʨʠʤʦ-

ʩʪʠ ʫʛʣʝʨʦʜʘ ʚ ʬʘʟʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʞʝʣʝʟʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʧʣʘʚʦʚ. ʕʪʠ ʣʠʥʠʠ 

ʦʧʨʝʜʝʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʫʛʣʝʨʦʜʘ ʚ ʪʦʡ ʬʘʟʝ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝ-

ʥʘ ʥʘ ʜʠʘʛʨʘʤʤʝ ʣʝʚʝʝ ʜʘʥʥʦʡ ʢʨʠʚʦʡ.  

ɼʠʘʛʨʘʤʤʫ ʩʦʩʪʦʷʥʠʷ Fʝ - Fʝ3ʉ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʨʦʜʘ ï ʜʝ-

ʣʷʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʫʯʘʩʪʢʠ: 0 - 0,02 % (ʪʦʯʢʘ ʈ)- ʪʝʭʥʠʯʝʩʢʠ ʯʠʩʪʦʝ ʞʝʣʝʟʦ; 0,02 - 

0,80 % (ʦʪʨʝʟʦʢ PS) - ʜʦʵʚʪʝʢʪʦʠʜʥʳʝ ʩʪʘʣʠ; 0,80 % (ʪʦʯʢʘ S) - ʵʚʪʝʢʪʦʠʜʥʘʷʩʪʘʣʴ; 

0,80 - 2,14 % - ʟʘʵʚʪʝʢʪʦʠʜʥʳʝ ʩʪʘʣʠ; 2,14 - 4,31 % (ʦʪʨʝʟʦʢ EC) - ʜʦʵʚʪʝʢʪʠʯʝʩʢʠʝ 

ʯʫʛʫʥʳ; 4,31 % (ʪʦʯʢʘ ʉ) - ʵʚʪʝʢʪʠʯʝʩʢʠʡ ʯʫʛʫʥ; 4,31 - 6,67 % (ʦʪʨʝʟʦʢ CF) - ʟʘʵʚʪʝʢ-

ʪʠʯʝʩʢʠʝ ʯʫʛʫʥʳ. 

ɾʝʣʝʟʦʫʛʣʝʨʦʜʠʩʪʳʝ ʩʧʣʘʚʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʜʦ 2,14 %, ʥʘʟʳʚʘʶʪ 

ʩʪʘʣʷʤʠ. ʆʥʠ ʧʦʩʣʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʥʝ ʩʦʜʝʨʞʘʪ ʭʨʫʧʢʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

- ʣʝʜʝʙʫʨʠʪʘ ʠ ʧʨʠ ʚʳʩʦʢʦʤ ʥʘʛʨʝʚʝ ʠʤʝʶʪ ʪʦʣʴʢʦ ʘʫʩʪʝʥʠʪʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʦʙʣʘʜʘ-

ʶʱʫʶ ʚʳʩʦʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ. ʇʦʵʪʦʤʫ ʦʥʠ ʣʝʛʢʦ ʜʝʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʥʦʨʤʘʣʴ-

ʥʳʭ ʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʪ. e. ʷʚʣʷʁ ʪʩʷ ʢʦʚʢʠʤʠ ʩʧʣʘʚʘʤʠ. 

3.4 ʂʨʠʩʪʘʣʣʠʟʘʮʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʧʣʘʚʦʚ 

3.4.1 ʂʨʠʩʪʘʣʣʠʟʘʮʠʷ ʩʪʘʣʠ 

ʇʝʨʚʠʯʥʘʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʩʪʘʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʧʨʦ-

ʠʩʭʦʜʠʪ ʧʦ-ʨʘʟʥʦʤʫ. ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʫʛʣʝʨʦʜʘ ʦʪ 0 ʜʦ 0,5% ʠʟ ʞʠʜʢʦʩʪʠ ʥʘʯʠʥʘʝʪ 

ʚʳʜʝʣʷʪʴʩʷ ʬʝʨʨʠʪ, ʘ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʫʛʣʝʨʦʜʘ ʦʪ 0,5% ʜʦ  2,14% ʠʟ ʞʠʜʢʦʩʪʠ ʧʝʨ-

ʚʦʥʘʯʘʣʴʥʦ ʚʳʜʝʣʷʝʪʩʷ ʘʫʩʪʝʥʠʪ. ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʠ ʢʨʠʚʳʝ ʦʭʣʘʞʜʝʥʠʷ ʪʠʧʦ-

ʚʳʭ ʩʧʣʘʚʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.3.8. 

ʈʘʩʩʤʦʪʨʠʤ ʢʨʠʩʪʘʣʣʠʟʘʮʠʶ ʩʧʣʘʚʘ 1, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʜʦʵʚʪʝʢʪʦʠʜʥʦʡ ʩʪʘʣʠ, 

ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʤʝʥʝʝ 0,5% (ʈʠʩ.3.8,ʘ). 

ʂʨʠʩʪʘʣʣʠʟʘʮʠʷ ʵʪʦʛʦ ʩʧʣʘʚʘ ʥʘʯʠʥʘʝʪʩʷ ʚ ʪʦʯʢʝ t1 ʚʳʜʝʣʝʥʠʝʤ ʠʟ ʞʠʜʢʦʩʪʠ 

ʢʨʠʩʪʘʣʣʦʚ ʬʝʨʨʠʪʘ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1499
0
ʉ ʚ ʩʧʣʘʚʝ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʠʪʝʢʪʠʯʝʩʢʘʷ 

ʨʝʘʢʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʳʜʝʣʠʚʰʠʡʩʷ ʨʘʥʝʝ ʬʝʨʨʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʞʠʜʢʦʩʪʴʶ, ʚ 
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ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʥʦʚʘʷ ʬʘʟʘ ï ʘʫʩʪʝʥʠʪ. ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢ-

ʪʫʨʳ ʩʪʘʣʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʚʨʘʱʝʥʠʡ ʘʫʩʪʝʥʠʪʘ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʦʭʣʘ-

ʞʜʝʥʠʠ. ʆʩʥʦʚʦʡ ʵʪʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʠʤʦʨʬʠʟʤ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʝʨʝʛʨʫʧ-

ʧʠʨʦʚʢʦʡ ʘʪʦʤʦʚ ʠʟ ɻʎʂ ʨʝʰʝʪʢʠ ʘʫʩʪʝʥʠʪʘ ʚ ʆʎʂ ʨʝʰʝʪʢʫ ʬʝʨʨʠʪʘ, ʘ ʪʘʢʞʝ ʠʟʤʝ-

ʥʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʫʛʣʝʨʦʜʘ ʧʦ ʣʠʥʠʠ ES ʚ ʘʫʩʪʝʥʠʪʝ ʠ PQ ʚ ʬʝʨʨʠʪʝ. 

 

ʈʠʩ.3.8.  ʂʨʠʚʳʝ ʦʭʣʘʞʜʝʥʠʷ ʧʨʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ: 

ʘ) - ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʩʪʘʣʝʡ;   ʙ)- ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʯʫʛʫʥʦʚ. 

 

ɺ ʜʘʥʥʦʤ ʩʧʣʘʚʝ ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ t3ï727ÁC ʠʜʝʪ ʧʦʣʠʤʦʨʬʥʦʝ ʧʨʝʚʨʘ-

ʱʝʥʠʝ ɸ ­ ʌ. ʅʘ ʩʪʳʢʘʭ ʠ ʛʨʘʥʠʮʘʭ ʟʝʨʝʥ ʘʫʩʪʝʥʠʪʘ ʚʦʟʥʠʢʘʶʪ ʟʘʨʦʜʳʰʠ ʬʝʨʨʠʪʘ, 

ʢʦʪʦʨʳʝ ʨʘʩʪʫʪ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʟʘ ʩʯʝʪ ʘʪʦʤʦʚ ʘʫʩʪʝʥʠʪʥʦʡ ʬʘʟʳ. ʉʦʩʪʘʚ ʘʫʩʪʝʥʠʪʘ 

ʤʝʥʷʝʪʩʷ ʧʦ ʣʠʥʠʠ GS, ʘ ʬʝʨʨʠʪʘ ï ʧʦ ʣʠʥʠʠ GP. ʇʨʠ 727 Áʉ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʨʦʜʘ 

ʚ ʘʫʩʪʝʥʠʪʝ ʨʘʚʥʘ 0,8 % (ʪʦʯʢʘ S) ʠ ʚ ʬʝʨʨʠʪʝ ï 0,025 % (ʪʦʯʢʘ ʈ). ʅʠʞʝ ʵʪʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʧʨʦʠʩʭʦʜʠʪ ʵʚʪʝʢʪʦʠʜʥʦʝ ʧʨʝʚʨʘɦ ʝʥʠʝ. ɺ ʨʘʚʥʦʚʝʩʠʠ ʥʘʭʦʜʷʪʩʷ ʪʨʠ ʬʘʟʳ: 

ʬʝʨʨʠʪ ʩʦʩʪʘʚʘ ʪʦʯʢʠ ʈ, ʘʫʩʪʝʥʠʪ ʩʦʩʪʘʚʘ ʪʦʯʢʠ S, ʮʝʤʝʥʪʠʪ. ʊʘʢ ʢʘʢ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ ʨʘʚʥʦ ʥʫʣʶ, ʪ.ʝ. ʠʤʝʝʪʩʷ ʥʦʥʚʘʨʠʘʥʪʥʦʝ ʨʘʚʥʦʚʝʩʠʝ, ʪʦ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ 

ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʩʦʩʪʘʚʝ ʬʘʟ. ʅʘ ʢʨʠʚʳʭ ʦʭʣʘʞʜʝʥʠʷ ʠʣʠ ʥʘʛʨʝʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʤ-

ʧʝʨʘʪʫʨʥʘʷ ʦʩʪʘʥʦʚʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʫʢʪʫʨʘ ʜʦʵʚʪʝʢʪʦʠʜʥʦʡ ʩʪʘʣʠ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʠʟʙʳʪʦʯʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʬʝʨʨʠʪʘ ʠ ʵʚʪʝʢʪʦʠʜʥʦʡ ʩʤʝʩʴʶ ʬʝʨʨʠʪʘ ʩ ʮʝʤʝʥ-

ʪʠʪʦʤ, ʥʘʟʳʚʘʝʤʦʡ ʧʝʨʣʠʪʦʤ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʬʝʨʨʠʪʘ ʠ ʧʝʨʣʠʪʘ ʟʘ-
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ʚʠʩʷʪ ʦʪ ʩʦʩʪʘʚʘ ʩʧʣʘʚʘ. ʏʝʤ ʙʦʣʴʰʝ ʫʛʣʝʨʦʜʘ ʚ ʜʦʵʚʪʝʢʪʦʠʜʥʦʡ ʩʪʘʣʠ, ʪʝʤ ʙʦʣʴʰʝ ʚ 

ʩʪʨʫʢʪʫʨʝ ʝʝ ʧʝʨʣʠʪʘ ʠ, ʥʘʦʙʦʨʦʪ, ʯʝʤ ʤʝʥʴʰʝ ʫʛʣʝʨʦʜʘ, ʪʝʤ ʙʦʣʴʰʝ ʬʝʨʨʠʪʘ ʠ 

ʤʝʥʴʰʝ ʧʝʨʣʠʪʘ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʦʭʣʘʞʜʝʥʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʨʘʩʪʚʦʨʠʤʦ-

ʩʪʠ ʫʛʣʝʨʦʜʘ ʚ ʬʝʨʨʠʪʝ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʣʠʥʠʠ ʈQ) ʚʳʜʝʣʷʝʪʩʷ ʪʨʝʪʠʯʥʳʡ ʮʝʤʝʥʪʠʪ. 

ʆʜʥʘʢʦ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʥʘʨʫʞʠʪʴ ʝʛʦ ʧʨʠ ʥʘʣʠʯʠʠ ʧʝʨʣʠʪʘ ʥʝʚʦʟʤʦʞʥʦ. 

ʉʧʣʘʚʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʤʝʥʝʝ 0,025 % (ʣʝʚʝʝ ʪ. ʈ) ʥʝ ʠʩʧʳʪʳʚʘʶʪ ʵʚ-

ʪʝʢʪʦʠʜʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ.  

ʉʧʣʘʚ 2 ʦʪʥʦʩʠʪʩʷ ʧʦ ʩʦʩʪʘʚʫ ʢ ʟʘʵʚʪʝʢʪʦʠʜʥʦʡ ʩʪʘʣʠ. ʂʨʠʩʪʘʣʣʠʟʘʮʠʷ ʵʪʦʛʦ 

ʩʧʣʘʚʘ ʥʘʯʠʥʘʝʪʩʷ ʚ ʪʦʯʢʝ t5 ʚʳʜʝʣʝʥʠʝʤ ʠʟ ʞʠʜʢʦʩʪʠ ʢʨʠʩʪʘʣʣʦʚ ʘʫʩʪʝʥʠʪʘ. ɺ ʪ t7 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ t8 (ʣʠʥʠʷ ES) ʘʫʩʪʝʥʠʪ ʦʭʣʘʞʜʘʝʪʩʷ 

ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ. ʅʝʩʢʦʣʴʢʦ ʥʠʞʝ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʘʫʩʪʝʥʠʪ ʜʦʩʪʠʛʘʝʪ ʧʨʝ-

ʜʝʣʴʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʫʛʣʝʨʦʜʦʤ ʩʦʛʣʘʩʥʦ ʣʠʥʠʠ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʫʛʣʝʨʦʜʘ ʚ ʘʫʩʪʝʥʠ-

ʪʝ ɽS. ɺ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ t10 - 727 ÁC ʠʟ ʧʝʨʝʩʳʱʝʥʥʦʛʦ ʘʫʩʪʝʥʠʪʘ ʚʳʜʝʣʷʝʪʩʷ 

ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʘʷ ʬʘʟʘ ï ʮʝʤʝʥʪʠʪ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʚʪʦʨʠʯʥʳʤ. ʉʦʩʪʘʚ 

ʘʫʩʪʝʥʠʪʘ ʤʝʥʷʝʪʩʷ ʧʦ ʣʠʥʠʠ ɽS ʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 727 Áʉ ʜʦʩʪʠʛʘʝʪ ʪʦʯʢʠ S (0,8 

%ʉ). ʅʠʞʝ 727 Áʉ ʧʨʦʠʩʭʦʜʠʪ ʵʚʪʝʢʪʦʠʜʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ: ʘʫʩʪʝʥʠʪ ʩʦʩʪʘʚʘ ʪʦʯʢʠ S 

(0,8 %ʉ) ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʩʤʝʩʴ ʬʝʨʨʠʪʘ ʩʦʩʪʘʚʘ ʪʦʯʢʠ ʈ (0,025 %ʉ) ʠ ʮʝʤʝʥʪʠʪʘ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʫʢʪʫʨʘ ʟʘʵʚʪʝʢʪʦʠʜʥʦʡ ʩʪʘʣʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʝʨʥʘʤʠ ʧʝʨʣʠʪʘ ʠ 

ʚʪʦʨʠʯʥʦʛʦ ʮʝʤʝʥʪʠʪʘ. ʇʨʠ ʤʝʜʣʝʥʥʦʤ ʦʭʣʘʞʜʝʥʠʠ ʮʝʤʝʥʪʠʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʧʦʣʘ-

ʛʘʝʪʩʷ ʚ ʚʠʜʝ ʪʦʥʢʦʡ ʦʙʦʣʦʯʢʠ. ɺ ʨʘʟʨʝʟʝ ʵʪʦ ʚʳʛʣʷʜʠʪ ʢʘʢ ʩʝʪʢʘ ʮʝʤʝʥʪʠʪʘ. ɹʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʬʦʨʤʦʡ ʮʝʤʝʥʪʠʪʘ ʷʚʣʷʝʪʩʷ ʟʝʨʥʠʩʪʘʷ, ʦʥʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴ-

ʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʪʘʣʠ. ɺ ʨʝʘʣʴʥʦʡ ʩʪʘʣʠ ʩ 1,2%ʉ (ʋ12) ʢʦʣʠ-

ʯʝʩʪʚʦ ʚʪʦʨʠʯʥʦʛʦ ʮʝʤʝʥʪʠʪʘ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʦʢʦʣʦ 6 %. 

3.4.2 ʂʨʠʩʪʘʣʣʠʟʘʮʠʷ ʯʫʛʫʥʦʚ 

ɺʩʝ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʙʝʣʳʭ ʯʫʛʫʥʘʭ, ʥʘʯʠʥʘʷ ʦʪ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʠ ʜʦ ʢʦʤʥʘʪʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʧʦʣʥʦʩʪʴʶ ʧʨʦʭʦʜʷʪ ʧʦ ʤʝʪʘʩʪʘʙʠʣʴʥʦʡ ʜʠʘʛʨʘʤʤʝ Fe-Fe3C. ʅʘʣʠʯʠʝ 

ʮʝʤʝʥʪʠʪʘ ʧʨʠʜʘʝʪ ʠʟʣʦʤʫ ʩʚʝʪʣʳʡ ʙʣʝʩʪʷʱʠʡ ʮʚʝʪ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʪʝʨʤʠʥʫ ñʙʝʣʳʡ 

ʯʫʛʫʥò. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʩʦʩʪʘʚʘ ʩʧʣʘʚʘ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʙʝ-

ʣʦʛʦ ʯʫʛʫʥʘ ʷʚʣʷʝʪʩʷ ʮʝʤʝʥʪʠʪʥʘʷ ʵʚʪʝʢʪʠʢʘ (ʣʝʜʝʙʫʨʠʪ). ʅʘ ʨʠʩ.  ʠʟʦʙʨʘʞʝʥʘ 
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ʩʪʨʫʢʪʫʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʨʘʚʥʦʚʝʩʠʷ ʞʝʣʝʟʦ-ʮʝʤʝʥʪʠʪ ʠ ʢʨʠʚʳʝ ʦʭʣʘʞʜʝʥʠʷ ʪʠʧʠʯ-

ʥʳʭ ʩʧʣʘʚʦʚ. 

ɾʝʣʝʟʦʫʛʣʝʨʦʜʠʩʪʳʝ ʩʧʣʘʚʳ ʩʦʩʪʘʚʘ 2,14-4.3% ʉ ʥʘʟʳʚʘʶʪʩʷ ʜʦʵʚʪʝʢʪʠʯʝ-

ʩʢʠʤʠ ʙʝʣʳʤʠ ʯʫʛʫʥʘʤʠ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʚʪʦʨʠʯʥʳʭ ʧʨʝʚʨʘ-

ʱʝʥʠʡ ʥʘ ʧʨʠʤʝʨʝ ʩʧʣʘʚʘ 3 (ʨʠʩ.3.8,ʙ). ʆʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʣʠʥʠʠ ʣʠʢ-

ʚʠʜʫʩ ɸʉ ʜʦ 1147Áʉ, ʠʟ ʞʠʜʢʦʩʪʠ ʚʳʜʝʣʷʶʪʩʷ ʢʨʠʩʪʘʣʣʳ ʘʫʩʪʝʥʠʪʘ. ɸʫʩʪʝʥʠʪ ʢʨʠ-

ʩʪʘʣʣʠʟʫʝʪʩʷ ʚ ʬʦʨʤʝ ʜʝʥʜʨʠʪʦʚ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʣʘʜʘʶʪ ʭʠʤʠʯʝʩʢʦʡ ʥʝʦʜ-

ʥʦʨʦʜʥʦʩʪʴʶ, ʥʘʟʳʚʘʝʤʦʡ ʜʝʥʜʨʠʪʥʦʡ ʣʠʢʚʘʮʠʝʡ. ʉʦʩʪʘʚ ʞʠʜʢʦʡ ʬʘʟʳ ʤʝʥʷʝʪʩʷ ʧʦ 

ʣʠʥʠʠ ʣʠʢʚʠʜʫʩ, ʩʪʨʝʤʷʩʴ ʢ ʵʚʪʝʢʪʠʯʝʩʢʦʤʫ, ʘ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʦ ʣʠʥʠʠ ʩʦʣʠʜʫʩ, 

ʩʪʨʝʤʷʩʴ ʢ ʩʦʩʪʘʚʫ ʪʦʯʢʠ ɽ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1147 Áʉ ʢʦʥʮʝʥʪʨʘʮʠʷ ʞʠʜʢʦʡ ʬʘʟʳ 

ʜʦʩʪʠʛʘʝʪ ʪʦʯʢʠ ʉ (4,3 % ʉ), ʘ ʘʫʩʪʝʥʠʪʘ ï ʪʦʯʢʠ ɽ (2,14 % ʉ). ʀʟ ʞʠʜʢʦʩʪʠ ʵʚʪʝʢʪʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʙʨʘʟʫʝʪʩʷ ʩʤʝʩʴ ʘʫʩʪʝʥʠʪʘ ʠ ʮʝʤʝʥʪʠʪʘ ï ʣʝʜʝʙʫʨʠʪ 1147 Áʉ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʠʞʝ ʵʚʪʝʢʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ɽʉF ʩʪʨʫʢʪʫʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʙʳʪʦʯʥʳʤʠ 

ʢʨʠʩʪʘʣʣʘʤʠ ʘʫʩʪʝʥʠʪʘ ʠ ʵʚʪʝʢʪʠʢʦʡ (ʣʝʜʝʙʫʨʠʪʦʤ). ʇʨʠ ʦʭʣʘʞʜʝʥʠʠ ʦʪ 1147 ʜʦ 727 

Áʉ ʩʦʩʪʘʚ ʘʫʩʪʝʥʠʪʘ ʥʝʧʨʝʨʳʚʥʦ ʤʝʥʷʝʪʩʷ ʧʦ ʣʠʥʠʠ ɽS, ʧʨʠ ʵʪʦʤ ʚʳʜʝʣʷʝʪʩʷ ʮʝʤʝʥ-

ʪʠʪ ʚʪʦʨʠʯʥʳʡ. ʆʥ ʚʳʜʝʣʷʝʪʩʷ ʢʘʢ ʠʟ ʠʟʙʳʪʦʯʥʦʛʦ ʘʫʩʪʝʥʠʪʘ, ʪʘʢ ʠ ʠʟ ʘʫʩʪʝʥʠʪʘ ʵʚ-

ʪʝʢʪʠʢʠ. ʆʜʥʘʢʦ, ʝʩʣʠ ʚʪʦʨʠʯʥʳʡ ʮʝʤʝʥʪʠʪ, ʚʳʜʝʣʷʶʱʠʡʩʷ ʠʟ ʘʫʩʪʝʥʠʪʘ ʵʚʪʝʢʪʠʢʠ, 

ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʵʚʪʝʢʪʠʯʝʩʢʦʤʫ ʮʝʤʝʥʪʠʪʫ, ʪʦ ʠʟ ʠʟʙʳʪʦʯʥʦʛʦ ʘʫʩʪʝʥʠʪʘ ʦʥ ʚʳʜʝ-

ʣʷʝʪʩʷ ʚ ʚʠʜʝ ʦʙʦʣʦʯʝʢ ʚʦʢʨʫʛ ʜʝʥʜʨʠʪʦʚ ʘʫʩʪʝʥʠʪʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʥʫʶ ʩʦʩʪʘʚʣʷʁ ʱʫʶ. ʅʠʞʝ 727Áʉ ʚʝʩʴ ʘʫʩʪʝʥʠʪ: ʠ ʠʟʙʳʪʦʯʥʳʡ, ʠ 

ʪʦʪ, ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʵʚʪʝʢʪʠʢʠ ï ʧʨʝʪʝʨʧʝʚʘʝʪ ʵʚʪʝʢʪʦʠʜʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʨʘʟʫʝʪʩʷ ʧʝʨʣʠʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʠʞʝ 727 Áʉ ʩʪʨʫʢʪʫʨʘ ʜʦʵʚʪʝʢʪʠ-

ʯʝʩʢʦʛʦ ʙʝʣʦʛʦ ʯʫʛʫʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠ-

ʤʠ: ʠʟʙʳʪʦʯʥʳʤ ʧʝʨʣʠʪʦʤ (ʙʳʚʰʠʤ ʘʫʩʪʝʥʠʪʦʤ), ʣʝʜʝʙʫʨʠʪʦʤ ʧʨʝʚʨʘʱʝʥʥʳʤ, ʩʦ-

ʩʪʦʷʱʠʤ ʠʟ ʧʝʨʣʠʪʘ ʠ ʮʝʤʝʥʪʠʪʘ ʠ ʮʝʤʝʥʪʠʪʦʤ ʚʪʦʨʠʯʥʳʤ 

ɾʝʣʝʟʦʫʛʣʝʨʦʜʠʩʪʳʝ ʩʧʣʘʚʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʦʪ 4,3 ʜʦ 6,67 % (ʩʧʣʘʚ 

4, ʨʠʩ.3.8,ʙ) ʥʘʟʳʚʘʶʪʩʷ ʟʘʵʚʪʝʢʪʠʯʝʩʢʠʤʠ ʙʝʣʳʤʠ ʯʫʛʫʥʘʤʠ. ʂʨʠʩʪʘʣʣʠʟʘʮʠʷ ʥʘʯʠ-

ʥʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ t13  ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʣʠʥʠʠ ʉD ʚʳʧʘʜʝʥʠʝʤ ʮʝʤʝʥʪʠʪʘ, ʢʦʪʦ-

ʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʮʝʤʝʥʪʠʪʦʤ ʧʝʨʚʠʯʥʳʤ. ʉʦʩʪʘʚ ʞʠʜʢʦʡ ʬʘʟʳ ʤʝʥʷʝʪʩʷ ʧʦ ʣʠʥʠʠ 

ʉD, ʩʦʩʪʘʚ ʪʚʝʨʜʦʡ ʦʩʪʘʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʷ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1147 Áʉ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 
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ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʠʟʙʳʪʦʯʥʳʭ ʢʨʠʩʪʘʣʣʦʚ. ɾʠʜʢʦʩʪʴ ʩʦʩʪʘʚʘ ʪʦʯʢʠ ʉ (4,3 % ʉ) ʩʦ-

ʛʣʘʩʥʦ ʵʚʪʝʢʪʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʦʙʨʘʟʫʝʪ ʣʝʜʝʙʫʨʠʪ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʦʭʣʘʞʜʝʥʠʠ 

ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʘʫʩʪʝʥʠʪʘ ʧʦ ʣʠʥʠʠ ɽS ʧʨʠʚʦʜʠʪ ʢ ʚʳʜʝʣʝʥʠʶ ʮʝʤʝʥʪʠʪʘ ʚʪʦ-

ʨʠʯʥʦʛʦ, ʢʦʪʦʨʳʡ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʵʚʪʝʢʪʠʯʝʩʢʦʤʫ. ʊʝʤʧʝʨʘʪʫʨʘ 727 Áʉ ʷʚʣʷʝʪʩʷ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʵʚʪʝʢʪʦʠʜʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʘʫʩʪʝʥʠʪʘ, ʬʝʨʨʠʪʘ ʠ ʮʝʤʝʥʪʠʪʘ. ʅʠʞʝ ʵʪʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʘʫʩʪʝʥʠʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʝʨʣʠʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʠʞʝ 727 Áʉ ʩʪʨʫʢʪʫ-

ʨʘ ʟʘʵʚʪʝʢʪʠʯʝʩʢʦʛʦ ʙʝʣʦʛʦ ʯʫʛʫʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʙʳʪʦʯʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʮʝ-

ʤʝʥʪʠʪʘ ʧʝʨʚʠʯʥʦʛʦ (ʙʝʣʳʝ ʧʣʘʩʪʠʥʳ) ʠ ʧʨʝʚʨʘʱʝʥʥʳʤ ʣʝʜʝʙʫʨʠʪʦʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ 

ʪʝʤʥʳʭ ʧʦʣʦʩʦʢ ʠʣʠ ʟʝʨʥʳʰʝʢ ʧʝʨʣʠʪʘ ʠ ʩʚʝʪʣʦʡ ʦʩʥʦʚʳ ï ʮʝʤʝʥʪʠʪʘ. 

3.5  ɺʣʠʷʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʧʨʠʤʝʩʝʡ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ 

ʇʨʠʤʝʩʠ ʚ ʩʪʘʣʷʭ ʠ ʯʫʛʫʥʘʭ ʜʝʣʷʪ ʥʘ 4 ʛʨʫʧʧʳ: 

1. ʇʦʩʪʦʷʥʥʳʝ ʧʨʠʤʝʩʠ: ʢʨʝʤʥʠʡ, ʤʘʨʛʘʥʝʮ, ʩʝʨʘ, ʬʦʩʬʦʨ; 

2.  ʉʢʨʳʪʳʝ ʧʨʠʤʝʩʠ ï ʛʘʟʳ (ʘʟʦʪ, ʢʠʩʣʦʨʦʜ, ʚʦʜʦʨʦʜ) ï ʧʦʧʘʜʘʶʪ ʚ ʩʪʘʣʴ 

ʧʨʠ ʚʳʧʣʘʚʢʝ. 

3.  ʉʧʝʮʠʘʣʴʥʳʝ ʧʨʠʤʝʩʠ ï ʩʧʝʮʠʘʣʴʥʦ ʚʚʦʜʷʪʩʷ ʚ ʩʪʘʣʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘ-

ʜʘʥʥʳʭ ʩʚʦʡʩʪʚ. ʇʨʠʤʝʩʠ ʥʘʟʳʚʘʶʪʩʷ ʣʝʛʠʨʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʘ ʩʪʘʣʠ ï ʣʝʛʠʨʦ-

ʚʘʥʥʳʝ ʩʪʘʣʷʤʠ. 

4.  ʉʣʫʯʘʡʥʳʝ ʧʨʠʤʝʩʠ (ʤʳʰʴʷʢ, ʩʚʠʥʝʮ, ʦʣʦʚʦ, ʩʫʨʴʤʘ) ïʭʠʤʠʯʝʩʢʠʝ ʵʣʝ-

ʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʜʦʙʘʚʣʷʣʠʩʴ ʩʧʝʮʠʘʣʴʥʦ ʚ ʩʪʘʣʴ, ʚ ʪʦʤ ʯʠʩʣʝ, ʢʦʩʚʝʥʥʦ, ʥʘʧʨʠ-

ʤʝʨ, ʧʨʠ ʨʘʩʢʠʩʣʝʥʠʠ ʩʪʘʣʠ,  ʠ ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʫʜʘʣʠʪʴ ʧʨʦʩʪʳʤʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠ-

ʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,5é0,8 %. ʄʘʨʛʘʥʝʮ ʧʦʚʳʰʘʝʪ ʧʨʦʯ-

ʥʦʩʪʴ, ʥʝ ʩʥʠʞʘʷ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʠ ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʢʨʘʩʥʦʣʦʤʢʦʩʪʴ ʩʪʘʣʠ, ʚʳʟʚʘʥʥʫʶ 

ʚʣʠʷʥʠʝʤ ʩʝʨʳ. ʆʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʩʫʣʴʬʠʜʘ ʞʝʣʝʟʘ FeS, ʪʘʢ 

ʢʘʢ ʦʙʨʘʟʫʝʪ ʩ ʩʝʨʦʡ ʩʦʝʜʠʥʝʥʠʝ ʩʫʣʴʬʠʜ ʤʘʨʛʘʥʮʘ MnS. ʏʘʩʪʠʮʳ ʩʫʣʴʬʠʜʘ ʤʘʨʛʘʥ-

ʮʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʚʢʣʶʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʜʝʬʦʨʤʠʨʫʶʪʩʷ ʠ ʦʢʘʟʳ-

ʚʘʁʪʩʷ ʚʳʪʷʥʫʪʳʤʠ ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʢʘʪʢʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʝʤʥʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,35é0,4 %. ʂʨʝʤʥʠʡ, ʜʝʛʘʟʠʨʫʷ ʤʝʪʘʣʣ, 

ʧʦʚʳʰʘʝʪ ʧʣʦʪʥʦʩʪʴ ʩʣʠʪʢʘ. ʂʨʝʤʥʠʡ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʬʝʨʨʠʪʝ ʠ ʧʦʚʳʰʘʝʪ ʧʨʦʯ-



 

42 
 

ʥʦʩʪʴ ʩʪʘʣʠ, ʦʩʦʙʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ. ʅʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ 

ʩʥʠʞʝʥʠʝ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʘʣʠ ʢ ʚʳʪʷʞʢʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʩʪʘʣʠ 0,025é0,045 %. ʌʦʩʬʦʨ, ʨʘʩʪʚʦʨʷʷʩʴ ʚ ʬʝʨʨʠʪʝ, 

ʠʩʢʘʞʘʝʪ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʨʝʰʝʪʢʫ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠʠ ʧʨʝʜʝʣ ʪʝʢʫ-

ʯʝʩʪʠ, ʥʦ ʩʥʠʞʘʝʪ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʚʷʟʢʦʩʪʴ. ʈʘʩʧʦʣʘʛʘʷʩʴ ʚʙʣʠʟʠ ʟʝʨʝʥ, ʫʚʝʣʠʯʠʚʘʝʪ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʝʨʝʭʦʜʘ ʚ ʭʨʫʧʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʚʳʟʳʚʘʝʪ ʭʣʘʜʦʣʦʤʢʦʩʪʴ, ʫʤʝʥʴʰʘʝʪ 

ʨʘʙʦʪʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʨʝʱʠʥ, ʇʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʦʨʘ ʥʘ ʢʘʞʜʫʶ 0,01 

% ʧʦʚʳʰʘʝʪ ʧʦʨʦʛ ʭʣʘʜʦʣʦʤʢʦʩʪʠ ʥʘ 20é25
o
ʉ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʩʪʘʣʷʭ ʩʦʩʪʘʚʣʷʝʪ 0,025é0,06 %. ʉʝʨʘ ï ʚʨʝʜʥʘʷ ʧʨʠʤʝʩʴ, 

ʧʦʧʘʜʘʝʪ ʚ ʩʪʘʣʴ ʠʟ ʯʫʛʫʥʘ. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʞʝʣʝʟʦʤ ʦʙʨʘʟʫʝʪ ʭʠʤʠʯʝʩʢʦʝ ʩʦ-

ʝʜʠʥʝʥʠʝ ï ʩʫʣʴʬʠʜ ʩʝʨʳ FeS, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʨʘʟʫʝʪ ʩ ʞʝʣʝʟʦʤ ʣʝʛʢʦ-

ʧʣʘʚʢʫʶ ʵʚʪʝʢʪʠʢʫ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʣʘʚʣʝʥʠʷ 988 
o
ʉ. ʉʝʨʘ ʩʥʠʞʘʝʪ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʫʜʘʨʥʫʶ ʚʷʟʢʦʩʪʴ ʠ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʘ ʪʘʢ ʞʝ ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦ-

ʩʪʠ. ʆʥʘ ʫʭʫʜʰʘʶʪ ʩʚʘʨʠʚʘʝʤʦʩʪʴ ʠ ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ. 

ʋʛʣʝʨʦʜ ï ʚʘʞʥʝʡʰʠʡ ʢʦʤʧʦʥʝʥʪ ʩʪʘʣʝʡ ʠ ʯʫʛʫʥʦʚ, ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʢʦʪʦʨʦʛʦ 

ʟʘʚʠʩʷʪ ʝʝ ʩʚʦʡʩʪʚʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʚ ʩʪʨʫʢʪʫʨʝ ʩʪʘʣʠ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʮʝʤʝʥʪʠʪʘ ï ʦʯʝʥʴ ʪʚʝʨʜʦʡ ʠ ʭʨʫʧʢʦʡ ʬʘʟʳ (ʪʚʝʨʜʦʩʪʴ ʮʝʤʝʥ-

ʪʠʪʘ HB  = 800 ʙʦʣʴʰʝ ʪʚʝʨʜʦʩʪʠ ʬʝʨʨʠʪʘ HB = 80). ʇʦʵʪʦʤʫ ʧʨʦʯʥʦʩʪʴ ʠ ʪʚʝʨʜʦʩʪʴ 

ʩʪʘʣʠ ʨʘʩʪʫʪ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ, ʘ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʚʷʟʢʦʩʪʴ, ʥʘʦʙʦ-

ʨʦʪ, ʩʥʠʞʘʶʪʩʷ  

ɸʟʦʪ ʠ ʢʠʩʣʦʨʦʜ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʣʠ ʚ ʚʠʜʝ ʭʨʫʧʢʠʭ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʢʣʶʯʝ-

ʥʠʡ: ʦʢʠʩʣʦʚ (FeO, SiO2, Al2O3) ʥʠʪʨʠʜʦʚ (Fe2N), ʚ ʚʠʜʝ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʠʣʠ ʚ 

ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʚ ʜʝʬʝʢʪʘʭ (ʨʘʢʦʚʠʥʘʭ, ʪʨʝʱʠʥʘʭ). 

ʆʯʝʥʴ ʚʨʝʜʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʩʪʚʦʨʝʥʥʳʡ ʚ ʩʪʘʣʠ ʚʦʜʦʨʦʜ, ʢʦʪʦʨʳʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʭʨʫʧʯʠʚʘʝʪ ʩʪʘʣʴ. ʆʥ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚ ʢʘʪʘʥʥʳʭ ʟʘʛʦʪʦʚʢʘʭ ʠ ʧʦʢʦʚʢʘʭ 

ʬʣʦʢʝʥʦʚ, ʪ.ʝ. ʪʦʥʢʠʭ ʪʨʝʱʠʥ ʦʚʘʣʴʥʦʡ ʠʣʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʠʤʝʶɦ ʠʝ ʚ ʠʟʣʦʤʝ ʚʠʜ 

ʧʪ̫ʝʥ ï ʭʣʦʧʴʝʚ ʩʝʨʝʙʨʠʩʪʦʛʦ ʮʚʝʪʘ. ʄʝʪʘʣʣ ʩ ʬʣʦʢʝʥʘʤʠ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʠ ʩʚʘʨʢʝ ʦʙʨʘʟʫʶʪʩʷ ʭʦʣʦʜʥʳʝ ʪʨʝʱʠʥʳ ʚ ʥʘʧʣʘʚʣʝʥʥʦʤ ʠ ʦʩ-

ʥʦʚʥʦʤ ʤʝʪʘʣʣʝ. 
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ʃʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʠ ʜʠʩʣʦʢʘʮʠʦʥʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʤʝʪʘʣʣʘ. ɿʘʤʝʱʘʷ ʘʪʦʤʳ ʚ ʨʝʰʝʪʢʝ ʦʩʥʦʚʳ, ʦʥʠ ʩʦʟʜʘʶʪ ʙʘʨʴʝʨʳ ʙʣʠʞʥʝ-

ʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʧʫʪʠ ʜʚʠʞʫʱʠʭʩʷ ʜʠʩʣʦʢʘʮʠʡ. ʇʣʦʪʥʦʩʪʴ ʜʠʩʣʦʢʘʮʠʡ, ʠʭ ʧʦʜʚʠʞ-

ʥʦʩʪʴ, ʟʥʘʯʝʥʠʷ ʢʦʥʩʪʘʥʪ ʜʠʬʬʫʟʠʠ ʠ ʫʧʨʫʛʦʩʪʠ, ʫʩʣʦʚʠʷ ʧʨʦʪʝʢʘʥʠʷ ʬʘʟʦʚʳʭ ʧʨʝ-

ʚʨʘʱʝʥʠʡ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʦʯʥʦʩʪʴ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʩʚʷʟʘʥʳ ʩ ʣʝʛʠʨʦʚʘʥʠʝʤ. 

ʃʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʣʫʯʰʠʤ ʢʦʤʧʣʝʢʩʦʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ) ʩʚʦʡʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʛʣʝʨʦʜʠʩʪʳʤʠ: ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ 

ʧʦʚʳʰʝʥʥʦʡ ʞʘʨʦʩʪʦʡʢʦʩʪʴʶ, ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʢʦʨʨʦʟʠʠ, ʟʥʘʯʠʪʝʣʴʥʦʡ ʫʜʘʨʥʦʡ 

ʚʷʟʢʦʩʪʴʶ, ʚʳʩʦʢʠʤ ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ, ʙʦʣʴʰʠʤ ʵʣʝʢʪʨʦʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠ ʪ. ʜ. 

ʆʧʪʠʤʘʣʴʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʠʩʧʝʨʩʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʙʦʣʝʝ ʤʝʣʢʦʛʦ ʟʝʨʥʘ. 

1. ɺʩʝ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʨʘʩʪʚʦʨʷʷʩʴ ʚ ʬʝʨʨʠʪʝ, ʘʫʩʪʝʥʠʪʝ, ʮʝʤʝʥʪʠʪʝ, ʘ 

ʪʘʢʞʝ ʦʙʨʘʟʫʷ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ (ʢʘʨʙʠʜʳ, ʠʥʪʝʨʤʝʪʘʣʣʠʜʳ), ʫʧʨʦʯʥʷʶʪ 

ʩʪʘʣʴ. ʇʣʘʩʪʠʯʥʦʩʪʴ ʠ ʚʷʟʢʦʩʪʴ ʧʨʠ ʵʪʦʤ ʧʘʜʘʶʪ. 

2. ʅʠʢʝʣʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʰʘʝʪ ʠ ʧʨʦʯʥʦʩʪʴ, ʠ ʚʷʟʢʦʩʪʴ. 

3. ɸʣʶʤʠʥʠʡ, ʢʨʝʤʥʠʡ, ʭʨʦʤ ʠ ʤʝʜʴ ʧʦʚʳʰʘʶʪ ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ ʩʪʘʣʠ. 

4. ɸʣʶʤʠʥʠʡ, ʚʘʥʘʜʠʡ, ʤʦʣʠʙʜʝʥ, ʚʦʣʴʬʨʘʤ, ʪʠʪʘʥ ʠʟʤʝʣʴʯʘʶʪ ʟʝʨʥʦ ʠ ʪʝʤ ʩʘ-

ʤʳʤ ʧʦʚʳʰʘʶʪ ʚʷʟʢʦʩʪʴ ʩʪʘʣʠ. 

5. ʄʘʨʛʘʥʝʮ ʠ ʢʨʝʤʥʠʡ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʣʫʯʝʥʠʶ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʚ 

ʩʪʘʣʠ. 

6. ʄʦʣʠʙʜʝʥ ʠ ʚʦʣʴʬʨʘʤ ʫʩʪʨʘʥʷʶʪ ʭʨʫʧʢʦʩʪʴ ʩʪʘʣʠ ʧʨʠ ʦʪʧʫʩʢʝ. 

7. ʄʦʣʠʙʜʝʥ, ʚʦʣʴʬʨʘʤ, ʚʘʥʘʜʠʡ, ʪʠʪʘʥ ʧʦʚʳʰʘʶʪ ʞʘʨʦʧʨʦʯʥʦʩʪʴ ʩʪʘʣʠ, ʘ ʪʘʢ-

ʞʝ ʝʝ ʢʨʘʩʥʦʩʪʦʡʢʦʩʪʴ (ʪʚʝʨʜʦʩʪʴ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ). 

8. ʅʠʢʝʣʴ, ʤʘʨʛʘʥʝʮ, ʤʝʜʴ, ʘʟʦʪ ʷʚʣʷʶʪʩʷ ʘʫʩʪʝʥʠʟʘʪʦʨʘʤʠ, ʪ. ʝ. ʨʘʩʪʚʦʨʷʷʩʴ ʚ 

ʞʝʣʝʟʝ, ʨʘʩʰʠʨʷʶʪ ʦʙʣʘʩʪʴ ʘʫʩʪʝʥʠʪʘ. 

9. ʂʘʨʙʠʜʦʦʙʨʘʟʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: ʭʨʦʤ, ʤʦʣʠʙʜʝʥ, ʚʘʥʘʜʠʡ, ʚʦʣʴʬʨʘʤ ʠ ʜʨʫʛʠʝ, 

ʨʘʩʪʚʦʨʷʷʩʴ ʚ ʞʝʣʝʟʝ, ʨʘʩʰʠʨʷʶʪ ʦʙʣʘʩʪʴ ʬʝʨʨʠʪʘ ʠ ʧʦʵʪʦʤʫ ʥʘʟʳʚʘʶʪʩʷ ʬʝʨʨʠʪʠ-

ʟʘʪʦʨʘʤʠ. 

10. ɺʘʥʘʜʠʡ, ʪʠʪʘʥ, ʥʠʦʙʠʡ ʠ ʮʠʨʢʦʥʠʡ ʦʙʨʘʟʫʶʪ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʝ ʚ ʘʫʩʪʝ-

ʥʠʪʝ ʢʘʨʙʠʜʳ. ʉʧʦʩʦʙʩʪʚʫʶʪ ʠʟʤʝʣʴʯʝʥʠʶ ʟʝʨʥʘ, ʩʥʠʞʝʥʠʶ ʧʦʨʦʛʘ ʭʣʘʜʥʦʣʦʤʢʦ-



 

44 
 

ʩʪʠ, ʫʤʝʥʴʰʘʶʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʪʘʣʠ ʢ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤ ʥʘʧʨʷʞʝʥʠʡ (ʥʦ ʪʦʣʴʢʦ 

ʧʨʠ ʤʠʢʨʦʣʝʛʠʨʦʚʘʥʠʠ). 

11. ɺʩʝ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʙʘʣʴʪʘ, ʢʨʝʤʥʠʷ, ʘʣʶʤʠʥʠʷ, 

ʧʦʥʠʞʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʩʧʘʜʘ ʘʫʩʪʝʥʠʪʘ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠ-

ʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʦʩʪʘʪʦʯʥʦʛʦ ʘʫʩʪʝʥʠʪʘ ʧʨʠ ʟʘʢʘʣʢʝ. ʆʥʠ ʞʝ ʫʤʝʥʴʰʘʶʪ ʢʨʠʪʠʯʝ-

ʩʢʫʶ ʩʢʦʨʦʩʪʴ ʟʘʢʘʣʢʠ ʩʪʘʣʠ, ʫʚʝʣʠʯʠʚʘʶʪ ʧʨʦʢʘʣʠʚʘʝʤʦʩʪʴ ʩʪʘʣʠ. 

3.6. ʇʦʣʫʯʝʥʠʝ ʯʫʛʫʥʦʚ 

 ɺʳʧʣʘʚʢʫ ʯʫʛʫʥʘ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʧʝʯʘʭ ʰʘʭʪʥʦʛʦ ʪʠʧʘ ï ʜʦʤʝʥʥʳʭ ʧʝʯʘʭ. 

ʉʫʱʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʯʫʛʫʥʘ ʚ ʜʦʤʝʥʥʳʭ ʧʝʯʘʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʠ ʦʢʩʠʜʦʚ ʞʝʣʝʟʘ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʨʫʜʳ ʦʢʩʠʜʦʤ ʫʛʣʝʨʦʜʘ, ʚʦʜʦʨʦʜʦʤ ʠ 

ʪʚʸʨʜʳʤ ʫʛʣʝʨʦʜʦʤ, ʚʳʜʝʣʷʶʱʠʤʩʷ ʧʨʠ ʩʛʦʨʘʥʠʠ ʪʦʧʣʠʚʘ. 

ʇʨʠ ʚʳʧʣʘʚʢʝ ʯʫʛʫʥʘ ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ: 

- ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʞʝʣʝʟʘ ʠʟ ʦʢʠʩʣʦʚ ʨʫʜʳ, ʥʘʫʛʣʝʨʦʞʠʚʘʥʠʝ ʝʛʦ ʠ ʫʜʘʣʝʥʠʝ ʚ 

ʚʠʜʝ ʞʠʜʢʦʛʦ ʯʫʛʫʥʘ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

- ʆʧʣʘʚʣʝʥʠʝ ʧʫʩʪʦʡ ʧʦʨʦʜʳ ʨʫʜʳ, ʦʙʨʘʟʦʚʘʥʠʝ ʰʣʘʢʘ, ʨʘʩʪʚʦʨʝʥʠʝ ʚ ʥʸʤ ʟʦʣʳ 

ʢʦʢʩʘ ʠ ʫʜʘʣʝʥʠʝ ʝʛʦ ʠʟ ʧʝʯʠ. 

3.7. ʇʦʣʫʯʝʥʠʝ ʩʪʘʣʝʡ 

ʆʩʥʦʚʥʳʤʠ ʠʩʭʦʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʣʠ ʷʚʣʷʶʪʩʷ ʧʝʨʝ-

ʜʝʣʴʥʳʡ ʯʫʛʫʥ ʠ ʩʪʘʣʴʥʦʡ ʣʦʤ (ʩʢʨʘʧ). ʉʫʱʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʣʠ ʟʘʢʣʯʁʘʝʪʩʷ ʚ 

ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʠ ʧʨʠʤʝʩʝʡ ʧʫʪʝʤ ʠʭ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʠ 

ʧʝʨʝʚʦʜʘ ʚ ʰʣʘʢ ʠ ʛʘʟʳ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʚʢʠ. 

ʇʨʦʮʝʩʩʳ ʚʳʧʣʘʚʢʠ ʩʪʘʣʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʪʨʠ ʵʪʘʧʘ. 

ʇʝʨʚʳʡ ʵʪʘʧ ï ʨʘʩʧʣʘʚʣʝʥʠʝ ʰʠʭʪʳ ʠ ʥʘʛʨʝʚ ʚʘʥʥʳ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ, ʧʨʠ 

ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʢʠʩʣʝʥʠʝ ʞʝʣʝʟʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʩʠʜʘ ʞʝʣʝʟʘ ʠ ʦʢʠʩʣʝʥʠʝ ʧʨʠʤʝ-

ʩʝʡ: ʢʨʝʤʥʠʷ, ʤʘʨʛʘʥʮʘ ʠ ʬʦʩʬʦʨʘ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʘʷ ʟʘʜʘʯʘ ʵʪʘʧʘ ï ʫʜʘʣʝʥʠʝ ʬʦʩʬʦʨʘ.  

ɺʪʦʨʦʡ ʵʪʘʧ ï ʢʠʧʝʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʚʘʥʥʳ (ʦʩʥʦʚʥʦʡ ʵʪʘʧ). ʇʨʠ ʧʦʚʳh ʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʪʝʢʘʝʪ ʨʝʘʢʮʠʷ ʦʢʠʩʣʝʥʠʷ ʫʛʣʝʨʦʜʘ, ʧʨʦʠʩʭʦʜʷ-

ʱʘʷ ʩ ʧʦʛʣʦʱʝʥʠʝʤ ʪʝʧʣʦʪʳ: FeO+C=CO+Fe-Q 
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ɼʣʷ ʦʢʠʩʣʝʥʠʷ ʫʛʣʝʨʦʜʘ ʚ ʤʝʪʘʣʣ ʚʚʦʜʷʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʫʜʳ, ʦʢʘ-

ʣʠʥʳ ʠ ʚʜʫʚʘʶʪ ʢʠʩʣʦʨʦʜ. ʊʘʢʞʝ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʩʝʨʳ.  

ʊʨʝʪʠʡ ʵʪʘʧ ï ʨʘʩʢʠʩʣʝʥʠʝ ʩʪʘʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʦʢʩʠʜʘ ʞʝʣʝʟʘ, 

ʨʘʩʪʚʦʨʸʥʥʦʛʦ ʚ ʞʠʜʢʦʤ ʤʝʪʘʣʣʝ. 

ʇʨʠ ʧʣʘʚʢʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʤʝʪʘʣʣʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʢʠʩ-

ʣʝʥʠʷ ʧʨʠʤʝʩʝʡ, ʥʦ ʚ ʛʦʪʦʚʦʡ ʩʪʘʣʠ ʢʠʩʣʦʨʦʜ ï ʚʨʝʜʥʘʷ ʧʨʠʤʝʩʴ, ʪʘʢ ʢʘʢ ʧʦʥʠʞʘʝʪ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʉʪʘʣʴ ʨʘʩʢʠʩʣʷʶʪ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʦʩʘʞʜʘʶʱʠʤ ʠ ʜʠʬʬʫʟʠʦʥʥʳʤ. 

ʆʩʘʞʜʘʶʱʝʝ ʨʘʩʢʠʩʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʚ ʞʠʜʢʫʶ ʩʪʘʣʴ ʨʘʩʪʚʦ-

ʨʠʤʳʭ ʨʘʩʢʠʩʣʠʪʝʣʝʡ (ʬʝʨʨʦʤʘʨʛʘʥʮʘ, ʬʝʨʨʦʩʠʣʠʮʠʷ, ʘʣʶʤʠʥʠʷ), ʩʦʜʝʨʞʘʱʠʭ ʵʣʝ-

ʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʩʨʦʜʩʪʚʦʤ ʢ ʢʠʩʣʦʨʦʜʫ, ʯʝʤ ʞʝʣʝʟʦ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʢʠʩʣʝʥʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʞʝʣʝʟʦ ʠ ʦʙʨʘʟʫʶʪʩʷ ʦʢʩʠʜʳ: 

MnO, SiO2, Al 2O5, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʝʥʴʰʫʶ ʧʣʦʪʥʦʩʪʴ, ʯʝʤ ʩʪʘʣʴ, ʠ ʫʜʘʣʷʶʪʩʷ ʚ 

ʰʣʘʢ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʨʘʩʢʠʩʣʝʥʠʷ ʚʳʧʣʘʚʣʷʶʪ ʩʪʘʣʠ: ʩʧʦʢʦʡʥʳʝ, ʢʠʧʷ-

ʱʠʝ, ʧʦʣʫʩʧʦʢʦʡʥʳʝ.  

 

ʈʠʩ.3.11. ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʣʠ. 

 

ʃʝʛʠʨʦʚʘʥʠʝ ʩʪʘʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʬʝʨʨʦʩʧʣʘʚʦʚ ʠʣʠ ʯʠʩʪʳʭ ʤʝʪʘʣ-

ʣʦʚ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʨʘʩʧʣʘʚ. ʃʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʩʨʦʜ-

ʩʪʚʦ ʢ ʢʠʩʣʦʨʦʜʫ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʞʝʣʝʟʘ (Ni, Co, Mo, Cu), ʧʨʠ ʧʣʘʚʢʝ ʠ ʨʘʟʣʠʚʢʝ ʥʝ 
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ʦʢʠʩʣʷʶʪʩʷ, ʧʦʵʪʦʤʫ ʠʭ ʚʚʦʜʷʪ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʧʣʘʚʢʠ. ʃʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʫ ʢʦ-

ʪʦʨʳʭ ʩʨʦʜʩʪʚʦ ʢ ʢʠʩʣʦʨʦʜʫ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʞʝʣʝʟʘ (Si, Mn, Al , Cr, V, Ti), ʚʚʦʜʷʪ ʚ 

ʤʝʪʘʣʣ ʧʦʩʣʝ ʨʘʩʢʠʩʣʝʥʠʷ ʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʠʤ ʚ ʢʦʥʮʝ ʧʣʘʚʢʠ, ʘ ʠʥʦʛʜʘ ʚ ʢʦʚʰ. 

 ʏʫʛʫʥ ʧʝʨʝʜʝʣʳʚʘʝʪʩʷ ʚ ʩʪʘʣʴ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʤʝʪʘʣʣʫʨʛʠ-

ʯʝʩʢʠʭ ʘʛʨʝʛʘʪʘʭ: ʤʘʨʪʝʥʦʚʩʢʠʭ ʧʝʯʘʭ, ʢʠʩʣʦʨʦʜʥʳʭ ʢʦʥʚʝʨʪʝʨʘʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʝʯʘʭ. 

3.7.1. ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʣʠ ʚ ʤʘʨʪʝʥʦʚʩʢʠʭ ʧʝʯʘʭ 

ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ - ʚʜʫʚʘʥʠʝ ʨʘʩʢʘʣʝʥʥʦʡ ʩʤʝʩʠ ʛʦʨʶʯʝʛʦ ʛʘʟʘ ʠ 

ʚʦʟʜʫʭʘ ʚ ʧʝʯʴ ʩ ʥʠʟʢʠʤ ʩʚʦʜʯʘʪʳʤ ʧʦʪʦʣʢʦʤ, ʦʪʨʘʞʘʶʱʠʤ ʞʘʨ ʚʥʠʟ, ʥʘ ʨʘʩʧʣʘʚ. 

ʅʘʛʨʝʚʘʥʠʝ ʚʦʟʜʫʭʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʜʫʚʘʥʠʷ ʝʛʦ ʯʝʨʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʥʘʛʨʝʪʳʡ ʨʝʛʝʥʝʨʘʪʦʨ (ʩʧʝʮʠʘʣʴʥʘʷ ʢʘʤʝʨʘ, ʚ ʢʦʪʦʨʦʡ ʚʳʣʦʞʝʥʳ ʢʘʥʘʣʳ ʦʛʥʝʫʧʦʨ-

ʥʳʤ ʢʠʨʧʠʯʦʤ). ʅʘʛʨʝʚ ʨʝʛʝʥʝʨʘʪʦʨʘ ʜʦ ʥʫʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʯʠ-

ʱʝʥʥʳʤʠ ʛʦʨʷʯʠʤʠ ʧʝʯʥʳʤʠ ʛʘʟʘʤʠ. ʇʨʦʠʩʭʦʜʠʪ ʧʦʧʝʨʝʤʝʥʥʳʡ ʧʨʦʮʝʩʩ: ʩʥʘʯʘʣʘ 

ʥʘʛʨʝʚ ʨʝʛʝʥʝʨʘʪʦʨʘ ʧʨʦʜʫʚʢʦʡ ʧʝʯʥʳʭ ʛʘʟʦʚ, ʟʘʪʝʤ ʧʨʦʜʫʚʢʘ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ.  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʣʘʚʢʠ ʩʦʩʪʘʚʣʷʝʪ 3é6 ʯʘʩʦʚ, ʜʣʷ ʢʨʫʧʥʳʭ ʧʝʯʝʡ ï ʜʦ 12 

ʯʘʩʦʚ. ɻʦʪʦʚʫʶ ʧʣʘʚʢʫ ʚʳʧʫʩʢʘʶʪ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʟʘʜʥʝʡ ʩʪʝʥʢʝ 

ʥʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʧʦʜʘ. ʆʪʚʝʨʩʪʠʝ ʧʣʦʪʥʦ ʟʘʙʠʚʘʶʪ ʤʘʣʦʩʧʝʢʘʶʱʠʤʠʩʷ ʦʛʥʝʫʧʦʨ-

ʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʚʳʧʫʩʢʝ ʧʣʘʚʢʠ ʚʳʙʠʚʘʶʪ. ʇʝʯʠ ʨʘʙʦʪʘʶʪ ʥʝʧʨʝ-

ʨʳʚʥʦ, ʜʦ ʦʩʪʘʥʦʚʢʠ ʥʘ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ï 400é600 ʧʣʘʚʦʢ. 

ɺ ʦʩʥʦʚʥʳʭ ʤʘʨʪʝʥʦʚʩʢʠʭ ʧʝʯʘʭ ʚʳʧʣʘʚʣʷʶʪ ʩʪʘʣʠ ʫʛʣʝʨʦʜʠʩʪʳʝ ʢʦʥʩʪʨʫʢʮʠ-

ʦʥʥʳʝ, ʥʠʟʢʦ- ʠ ʩʨʝʜʥʝʣʝʛʠʨʦʚʘʥʥʳʝ (ʤʘʨʛʘʥʮʦʚʠʩʪʳʝ, ʭʨʦʤʠʩʪʳʝ), ʢʨʦʤʝ ʚʳʩʦʢʦ-

ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʠ ʩʧʣʘʚʦʚ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʚ ʧʣʘʚʠʣʥɹʳʭ ʵʣʝʢʪʨʦʧʝʯʘʭ. 

ɺ ʢʠʩʣʳʭ ʤʘʨʪʝʥʦʚʩʢʠʭ ʧʝʯʘʭ ʚʳʧʣʘʚʣʷʶʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʪʘʣʠ. ʇʨʠʤʝʥʷʶʪ 

ʰʠʭʪʫ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ ʠ ʬʦʩʬʦʨʘ. 

ʉʪʘʣʠ ʩʦʜʝʨʞʘʪ ʤʝʥʴʰʝ ʚʦʜʦʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ, ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʠʩʣʘʷ ʩʪʘʣʴ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʦʩʦʙʝʥʥʦ 

ʫʜʘʨʥʫʶ ʚʷʟʢʦʩʪʴ ʠ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʝʸ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʩʦʙʦ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʜʝʪʘʣʝʡ: 

ʢʦʣʝʥʯʘʪʳʭ ʚʘʣʦʚ ʢʨʫʧʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʨʦʪʦʨʦʚ ʤʦʱʥʳʭ ʪʫʨʙʠʥ, ʰʘʨʠʢʦʧʦʜʰʠʧʥʠ-

ʢʦʚ. 

 3.7.2. ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʣʠ ʚ ʢʠʩʣʦʨʦʜʥʳʭ ʢʦʥʚʝʨʪʝʨʘʭ 
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 ʂʠʩʣʦʨʦʜʥʦ-ʢʦʥʚʝʨʪʝʨʥʳʡ ʧʨʦʮʝʩʩ ï ʚʳʧʣʘʚʢʘ ʩʪʘʣʠ ʠʟ ʞʠʜʢʦʛʦ ʯʫʛʫʥʘ ʚ 

ʢʦʥʚʝʨʪʝʨʝ ʩ ʦʩʥʦʚʥʦʡ ʬʫʪʝʨʦʚʢʦʡ ʠ ʧʨʦʜʫʚʢʦʡ ʢʠʩʣʦʨʦʜʦʤ ʯʝʨʝʟ ʚʦʜʦʦʭʣʘʞʜʘʝ-

ʤʫʶ ʬʫʨʤʫ. ʂʠʩʣʦʨʦʜʥʳʡ ʢʦʥʚʝʨʪʝʨ ï ʩʦʩʫʜ ʛʨʫʰʝʚʠʜʥʦʡ ʬʦʨʤʳ ʠʟ ʩʪʘʣʴʥʦʛʦ ʣʠ-

ʩʪʘ, ʬʫʪʝʨʦʚʘʥʥʳʡ ʦʩʥʦʚʥʳʤ ʢʠʨʧʠʯʦʤ. ɺʤʝʩʪʠʤʦʩʪʴ ʢʦʥʚʝʨʪʝʨʘ ï 130é350 ʪ ʞʠʜ-

ʢʦʛʦ ʯʫʛʫʥʘ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʢʦʥʚʝʨʪʝʨ ʤʦʞʝʪ ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ ʥʘ 360 
0
 ʜʣʷ ʟʘ-

ʛʨʫʟʢʠ ʩʢʨʘʧʘ, ʟʘʣʠʚʢʠ ʯʫʛʫʥʘ, ʩʣʠʚʘ ʩʪʘʣʠ ʠ ʰʣʘʢʘ. ʐʠʭʪʦʚʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʢʠʩ-

ʣʦʨʦʜʥʦ-ʢʦʥʚʝʨʪʝʨʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʶʪʩʷ ʞʠʜʢʠʡ ʧʝʨʝʜʝʣʴʥʳʡ ʯʫʛʫʥ, ʩʪʘʣʴʥʦʡ 

ʣʦʤ (ʥʝ ʙʦʣʝʝ 30%), ʠʟʚʝʩʪʴ ʜʣʷ ʥʘʚʝʜʝʥʠʷ ʰʣʘʢʘ, ʞʝʣʝʟʥʘʷ ʨʫʜʘ, ʘ ʪʘʢʞʝ ʙʦʢʩʠʪ 

Al 2O3 ʠ ʧʣʘʚʠʢʦʚʳʡ ʰʧʘʪ CaF2 ʜʣʷ ʨʘʟʞʠʞʝʥʠʷ ʰʣʘʢʘ. 

ɺ ʢʠʩʣʦʨʦʜʥʳʭ ʢʦʥʚʝʨʪʝʨʘʭ ʚʳʧʣʘʚʣʷʶʪ ʩʪʘʣʠ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛ-

ʣʝʨʦʜʘ, ʢʠʧʷʱʠʝ ʠ ʩʧʦʢʦʡʥʳʝ, ʘ ʪʘʢʞʝ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ. ʃʝʛʠʨʫʶʱʠʝ ʵʣʝ-

ʤʝʥʪʳ ʚ ʨʘʩʧʣʘʚʣʝʥʥʦʤ ʚʠʜʝ ʚʚʦʜʷʪ ʚ ʢʦʚʰ ʧʝʨʝʜ ʚʳʧʫʩʢʦʤ ʚ ʥʝʛʦ ʩʪʘʣʠ. ʇʣʘʚʢʘ ʚ 

ʢʦʥʚʝʨʪʝʨʘʭ ʚʤʝʩʪʠʤʦʩʪʴʶ 130é300 ʪ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʯʝʨʝʟ 25é30 ʤʠʥʫʪ. 

3.7.3 ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʣʠ ʚ ʵʣʝʢʪʨʦʧʝʯʘʭ 

 ʇʣʘʚʠʣʴʥʳʝ ʵʣʝʢʪʨʦʧʝʯʠ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʣʘ-

ʚʠʣʴʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ: 

ʘ) ʣʝʛʢʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʪʝʧʣʦʚʦʡ ʧʨʦʮʝʩʩ, ʠʟʤʝʥʷʷ ʧʘʨʘʤʝʪʨʳ ʪʦʢʘ; 

ʙ) ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʤʝʪʘʣʣʘ,  

ʚ) ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʦʢʠʩʣʠʪʝʣʴʥʫʶ, ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʫʶ, ʥʝʡʪʨʘʣʴʥʫʶ 

ʘʪʤʦʩʬʝʨʫ ʠ ʚʘʢʫʫʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʢʠʩʣʷʪʴ ʤʝʪʘʣʣ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʠʥʠʤʘʣʴʥʦ-

ʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ. 

ɺ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʮʝʭʘʭ ʠʩʧʦʣʴʟʫʶʪ ʵʣʝʢʪʨʦʧʝʯʠ ʩ ʦʩʥʦʚʥʦʡ ʬʫʪʝʨʦʚʢʦʡ, ʘ ʚ 

ʣʠʪʝʡʥʳʭ ï ʩ ʢʠʩʣʦʡ. 

ɺ ʦʩʥʦʚʥʦʡ ʜʫʛʦʚʦʡ ʧʝʯʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʣʘʚʢʘ ʜʚʫʭ ʚʠʜʦʚ: 

ʘ) ʥʘ ʰʠʭʪʝ ʠʟ ʣʝʛʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ (ʤʝʪʦʜʦʤ ʧʝʨʝʧʣʘʚʘ), 

ʙ) ʥʘ ʫʛʣʝʨʦʜʠʩʪʦʡ ʰʠʭʪʝ (ʩ ʦʢʠʩʣʝʥʠʝʤ ʧʨʠʤʝʩʝʡ). 

ʇʣʘʚʢʫ ʥʘ ʰʠʭʪʝ ʠʟ ʣʝʛʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ ʚʝʜʫʪ ʙʝʟ ʦʢʠʩʣʝʥʠʷ ʧʨʠʤʝʩʝʡ. ʇʦ-

ʩʣʝ ʨʘʩʧʣʘʚʣʝʥʠʷ ʰʠʭʪʳ ʠʟ ʤʝʪʘʣʣʘ ʫʜʘʣʷʶʪ ʩʝʨʫ, ʥʘʚʦʜʷ ʦʩʥʦʚʥʦʡ ʰʣʘʢ, ʧʨʠ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʥʘʫʛʣʝʨʦʞʠʚʘʶʪ ʠ ʜʦʚʦʜʷʪ ʤʝʪʘʣʣ ʜʦ ʟʘʜʘʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ʇʨʦʚʦʜʷʪ ʜʠʬʬʫʟʠʦʥʥʦʝ ʨʘʩʢʠʩʣʝʥʠʝ, ʧʦʜʘʚʘʷ ʥʘ ʰʣʘʢ ʠʟʤʝʣʴʯʝʥʥʳʝ ʬʝʨʨʦʩʠʣʠ-
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ʮʠʡ, ʘʣʶʤʠʥʠʡ, ʤʦʣʦʪʳʡ ʢʦʢʩ. ʊʘʢ ʚʳʧʣʘʚʣʷʶʪ ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ ʠʟ ʦʪʭʦʜʦʚ ʤʘ-

ʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʟʘʚʦʜʦʚ. 

ʇʣʘʚʢʫ ʥʘ ʫʛʣʝʨʦʜʠʩʪʦʡ ʰʠʭʪʝ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʩʪʘʣʝʡ. ɺ ʧʝʯʴ ʟʘʛʨʫʞʘʶʪ ʰʠʭʪʫ: ʩʪʘʣʴʥʦʡ ʣʦʤ, ʯʫʰʢʦʚʳʡ ʧʝʨʝʜʝʣʴʥʳʡ ʯʫʛʫʥ, 

ʵʣʝʢʪʨʦʜʥʳʡ ʙʦʡ ʠʣʠ ʢʦʢʩ, ʜʣʷ ʥʘʫʛʣʝʨʦʞʠʚʘʥʠʷ ʤʝʪʘʣʣʦʚ ʠ ʠʟʚʝʩʪʴ.  

ɺ ʜʫʛʦʚʳʭ ʧʝʯʘʭ ʚʳʧʣʘʚʣʷʶʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʫʛʣʝʨʦʜʠʩʪʳʝ ʩʪʘʣʠ ï ʢʦʥ-

ʩʪʨʫʢʮʠʦʥʥʳʝ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ, ʞʘʨʦʩʪʦʡʢʠʝ ʠ ʞʘʨʦʧʨʦʯʥʳʝ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠʥʜʫʢʪʦʨʘ ʧʨʠ ʧʣʘʚʢʝ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʘʷ ʮʠʨʢʫʣʷʮʠʷ 

ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʧʦʣʫʯʝʥʠʶ ʦʜ-

ʥʦʨʦʜʥʦʛʦ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʤʝʪʘʣʣʘ, ʙʳʩʪʨʦʤʫ ʚʩʧʣʳʚʘʥʠʶ ʥʝʤʝʪʘʣʣʠʯʝ-

ʩʢʠʭ ʚʢʣʶʯʝʥʠʡ, ʚʳʨʘʚʥʠʚʘʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɺ ʠʥʜʫʢʮʠʦʥʥʳʭ ʧʝʯʘʭ ʚʳʧʣʘʚʣʷʶʪ ʩʪʘʣʴ ʠ ʩʧʣʘʚʳ ʠʟ ʣʝʛʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ 

ʤʝʪʦʜʦʤ ʧʝʨʝʧʣʘʚʘ, ʠʣʠ ʠʟ ʯʠʩʪʦʛʦ ʰʠʭʪʦʚʦʛʦ ʞʝʣʝʟʘ ʠ ʩʢʨʘʧʘ ʩ ʜʦʙʘʚʢʦʡ ʬʝʨʨʦ-

ʩʧʣʘʚʦʚ ʤʝʪʦʜʦʤ ʩʧʣʘʚʣʝʥʠʷ.  

ʇʦʩʣʝ ʨʘʩʧʣʘʚʣʝʥʠʷ ʰʠʭʪʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʘ ʟʘʛʨʫʞʘʶʪ ʰʣʘʢʦʚʫʶ 

ʩʤʝʩʴ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʤʝʪʘʣʣʘ ʠ ʫʤʝʥʴʰʝʥʠʷ ʫʛʘʨʘ ʣʝʛʠʨʫʶɦ ʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʟʘʱʠʪʳ ʝʛʦ ʦʪ ʥʘʩʳʱʝʥʠʷ ʛʘʟʘʤʠ.  

ɺ ʦʩʥʦʚʥʳʭ ʧʝʯʘʭ ʚʳʧʣʘʚʣʷʶʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ ʩ ʚʳ-

ʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʨʛʘʥʮʘ, ʪʠʪʘʥʘ, ʥʠʢʝʣʷ, ʘʣʶʤʠʥʠʷ, ʘ ʚ ʧʝʯʘʭ ʩ ʢʠʩʣʦʡ ʬʫʪʝ-

ʨʦʚʢʦʡ ï ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ, ʣʝʛʠʨʦʚʘʥʥʳʝ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʪʘʣʠ.  

 ɺ ʧʝʯʘʭ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʩʪʘʣʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʠ 

ʙʝʟʫʛʣʝʨʦʜʠʩʪʳʝ ʩʧʣʘʚʳ, ʪʘʢ ʢʘʢ ʥʝʪ ʥʘʫʛʣʝʨʦʞʠʚʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʠ ʚʘʢʫʫʤʥʦʡ ʠʥʜʫʢʮʠʦʥʥʦʡ ʧʣʘʚʢʝ ʠʥʜʫʢʪʦʨ, ʪʠʛʝʣʴ, ʜʦʟʘʪʦʨ ʰʠʭʪʳ ʠ ʠʟ-

ʣʦʞʥʠʮʳ, ʧʦʤʝʱʘʶʪ ʚ ʚʘʢʫʫʤʥʳʝ ʢʘʤʝʨʳ. ʇʦʣʫʯʘʶʪ ʩʧʣʘʚʳ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩ 

ʤʘʣʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʘʟʦʚ, ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ ʠ ʩʧʣʘʚʳ, ʣʝʛʠʨʦʚʘʥʥʳʝ 

ʣʶʙʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

3.8  ʇʨʠʥʮʠʧʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʤʘʨʢʠʨʦʚʢʠ ʩʪʘʣʝʡ  

ʇʦ ʩʪʨʫʢʪʫʨʝ ʚ ʦʪʦʞʞʝʥʥʦʤ (ʨʘʚʥʦʚʝʩʥʦʤ) ʩʦʩʪʦʷʥʠʠ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ 

ʛʨʫʧʧʳ ʩʪʘʣʝʡ: 
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1) ʪʝʭʥʠʯʝʩʢʦʝ ʞʝʣʝʟʦ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʤʝʥʝʝ 0,02 %. ʉʪʨʫʢʪʫʨʘ 

ʩʧʣʘʚʘ ʦʜʥʦʬʘʟʥʘʷ ï ʬʝʨʨʠʪ ; 

2) ʜʦʵʚʪʝʢʪʦʠʜʥʳʝ ʩʪʘʣʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʦʪ 0,02 ʜʦ 0,8%. ʉʪʨʫʢ-

ʪʫʨʘ ʩʧʣʘʚʦʚ ʩʦʩʪʦʠʪ ʠʟ ʬʝʨʨʠʪʘ ʠ ʧʝʨʣʠʪʘ, ʧʨʠʯʝʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʫʛ-

ʣʝʨʦʜʘ ʜʦʣʷ ʧʝʨʣʠʪʘ ʚ ʩʪʨʫʢʪʫʨʝ ʚʦʟʨʘʩʪʘʝʪ; 

3) ʵʚʪʝʢʪʦʠʜʥʘʷ ʩʪʘʣʴ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ 0,8%. ʉʪʨʫʢʪʫʨʘ ʩʪʘʣʠ ï 

ʧʝʨʣʠʪ: ʯʝʨʝʜʫʶʱʠʝʩʷ ʧʣʘʩʪʠʥʢʠ ʬʝʨʨʠʪʘ ʠ ʮʝʤʝʥʪʠʪʘ; 

4) ʟʘʵʚʪʝʢʪʦʠʜʥʳʝ ʩʪʘʣʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʦʪ 0,8 ʜʦ 2,14 %. 

 

 

ʉʪʨʫʢʪʫʨʘ ʩʦʩʪʦʠʪ ʠʟ ʫʯʘʩʪʢʦʚ ʧʝʨʣʠʪʘ, ʨʘʟʜʝʣʝʥʥʳʭ ʭʨʫʧʢʠʤʠ ʮʝʤʝʥʪʠʪʥʳʤʠ 

ʦʙʦʣʦʯʢʘʤʠ. 

 

 

ʈʠʩ. 3.16. ʄʠʢʨʦʩʪʨʫʢʪʫʨʳ ʩʪʘʣʝʡ: 
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 ʘ ï ʜʦʵʚʪʝʢʪʦʠʜʥʘʷ ʩʪʘʣʴ (ʬʝʨʨʠʪ+ʧʝʨʣʠʪ); ʙ ï ʵʚʪʝʢʪʦʠʜʥʘʷ ʩʪʘʣʴ (ʧʣʘʩʪʠʥʯʘʪʳʡ 

ʧʝʨʣʠʪ); ʚ ï ʵʚʪʝʢʪʦʠʜʥʘʷ ʩʪʘʣʴ (ʟʝʨʥʠʩʪʳʡ ʧʝʨʣʠʪ); ʛ ï ʟʘʵʚʪʝʢʪʦʠʜʥʘʷ ʩʪʘʣʴ (ʧʝʨ-

ʣʠʪ + ʚʪʦʨʠʯʥʳʡ ʮʝʤʝʥʪʠʪ). 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʪʘʣʝʡ ʧʦ ʢʘʯʝʩʪʚʫ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʤʘʨʢʠʨʦʚʢʠ ʩʪʘʣʝʡ. ʂʘʯʝ-

ʩʪʚʦ ʩʪʘʣʠ ï ʵʪʦ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ. ʆʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʚʨʝʜ-

ʥʳʭ ʧʨʠʤʝʩʝʡ: ʩʝʨʳ, ʬʦʩʬʦʨʘ ʠ ʛʘʟʦʚ. ʏʝʤ ʵʪʠʭ ʧʨʠʤʝʩʝʡ ʤʝʥʴʰʝ, ʪʝʤ ʢʘʯʝʩʪʚʦ ʩʪʘ-

ʣʠ ʚʳʰʝ. ɼʘʣʴʥʝʡʰʘʷ ʦʙʨʘʙʦʪʢʘ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʠʣʠ ʪʝʨʤʠʯʝʩʢʘʷ, ʥʝ ʩʧʦʩʦʙʥʘ ʠʟʤʝ-

ʥʠʪʴ ʢʘʯʝʩʪʚʦ ʩʪʘʣʠ, ʩʣʦʞʠʚʰʝʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʣʘʚʢʠ. ɺʜrʝʣʷʶʪ ʯʝʪʳʨʝ ʛʨʫʧʧʳ 

ʩʪʘʣʝʡ (ʪʘʙʣʠʮʘ 3.1). 

ʊʘʙʣʠʮʘ 3.1 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʪʘʣʠ ʧʦ ʢʘʯʝʩʪʚʫ. 

ʆʙʳʢʥʦʚʝʥʥʦʛʦ 

ʢʘʯʝʩʪʚʘ, ʤʘʨʢʠ-

ʨʦʚʢʘ çʉʪè 

ʂʘʯʝʩʪʚʝʥʥʳʝ, 

ʤʘʨʢʠʨʦʚʢʘ 

çʉʪʘʣʴè 

ɺʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ,  

ʤʘʨʢʠʨʦʚʢʘ çɸè ʚ 

ʢʦʥʮʝ ʤʘʨʢʠ 

ʆʩʦʙʦ  ʚʳʩʦʢʦʢʘʯʝ-

ʩʪʚʝʥʥʳʝ, ʤʘʨʢʠʨʦʚ-

ʢʘ çʐè ʚ ʢʦʥʮʝ ʤʘʨ-

ʢʠ 

ɻʆʉʊ 380-94 

Ò 0,05 % S 

Ò 0,04 % P 

ɻʆʉʊ 1050-88 

Ò 0,04 % S 

Ò 0,035 % P 

Ò 0,025 % S ʠ P Ò 0,015 % S ʠ P 

ʋʛʣʝʨʦʜʠʩʪʳʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʩʪʘʣʠ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ (ɻʆʉʊ 380-88) 

ʤʘʨʢʠʨʫʶʪ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʳʤ ʢʦʜʦʤ ʠ ʧʦ ʛʘʨʘʥʪʠʠ ʩʚʦʡʩʪʚ, ʧʨʠ ʧʦʩʪʘʚʢʝ ʧʦʜʨʘʟ-

ʜʝʣʷʶʪ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ɸ, ɹ ʠ ɺ. ɹʫʢʚʳ çʉʪè ʦʟʥʘʯʘʶʪ ʩʪʘʣʴ, ʮʠʬʨʳ ʦʪ 0 ʜʦ 6 - 

ʫʩʣʦʚʥʳʡ ʥʦʤʝʨ ʤʘʨʢʠ, ʥʘʧʨʠʤʝʨ ʉʪ0, ʉʪ2 ʠ ʪ. ʜ. 

ʉʪʘʣʠ ʛʨʫʧʧʳ ɸ. ʇʦʩʪʘʚʣʷʶʪʩʷ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʤʝ-

ʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʀʭ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ. ʕʪʠ ʩʪʘʣʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʫʟʣʳ ʢʦʪʦʨʳʭ ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʛʦʨʷʯʝʡ ʦʙʨʘʙʦʪʢʝ ð 

ʢʦʚʢʝ, ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʝ, ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʪ. ʜ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʝʭʘʥʠʯʝ-

ʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʨʷʯʝʢʘʪʘʥʦʡ ʩʪʘʣʠ ʩʦʭʨʘʥʷʶʪʩʷ. 

ʉʪʘʣʠ ʛʨʫʧʧʳ ɹ. ʇʦʩʪʘʚʣʷʶʪʩʷ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤ ʭʠʤʠʯʝ-

ʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʙʝʟ ʛʘʨʘʥʪʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʕʪʠ ʩʪʘʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʠʟʜʝ-
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ʣʠʷʭ, ʧʦʜʚʝʨʛʘʝʤʳʭ ʛʦʨʷʯʝʡ ʦʙʨʘʙʦʪʢʝ, ʪʝʭʥʦʣʦʛʠʷ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʭʠʤʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʢʦʥʝʯʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʘʤʦʡ ʦʙʨʘʙʦʪʢʦʡ. 

ʉʪʘʣʠ ʛʨʫʧʧʳ ɺ. ʇʦʩʪʘʚʣʷʶʪʩʷ ʩ ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ ʠ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. ʕʪʠ ʩʪʘʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʚʘʨʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. ʀʭ ʩʚʘʨʠʚʘʝʤʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʘ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʚʥʝ ʟʦʥʳ ʩʚʘʨʢʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʩʪʘʚʢʠ. ʊʘʢʠʝ ʩʪʘʣʠ ʧʨʠʤʝʥʷʶʪ 

ʜʣʷ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʜʝʪʘʣʝʡ. 

ʇʦ ʩʪʝʧʝʥʠ ʨʘʩʢʠʩʣʝʥʠʷ: 

ʉʪʝʧʝʥʴ ʨʘʩʢʠʩʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ (Si) ʚ ʵʪʦʡ ʩʪʘʣʠ. ʇʦ 

ʩʪʝʧʝʥʠ ʨʘʩʢʠʩʣʝʥʠʷ ʫʛʣʝʨʦʜʠʩʪʳʝ ʩʪʘʣʠ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʜʝʣʷʪʩʷ ʥʘ: ʩʧʦ-

ʢʦʡʥʳʝ (ʉʇ) ï ʥʝ ʤʝʥʝʝ 0,12 % (Si), ʧʦʣʫʩʧʦʢʦʡʥʳʝ (ʇʉ) ï 0,07-0,12 % (Si), ʢʠʧʷ-

ʱʠʝ (ʂʇ) ï ʥʝ ʙʦʣʝʝ 0,07 % (Si) 

ʈʘʩʢʠʩʣʝʥʠʝʤ ʥʘʟʳʚʘʶʪ ʧʦʩʣʝʜʥʠʡ ʵʪʘʧ ʚʳʧʣʘʚʢʠ ʩʪʘʣʠ, ʢʦʛʜʘ ʚ ʨʘʩʧʣʘʚ ʜʦ-

ʙʘʚʣʷʶʪ ʙʦʣʝʝ ʘʢʪʠʚʥʳʝ, ʯʝʤ ʞʝʣʝʟʦ, ʤʝʪʘʣʣʳ ʩ ʮʝʣʴʶ ʦʪʥʷʪʴ ʫ ʞʝʣʝʟʘ ʢʠʩʣʦʨʦʜ, 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʝʛʦ ʠʟ ʦʢʩʠʜʘ FeO. ʄʘʨʛʘʥʝʮ ʠ ʢʨʝʤʥʠʡ ʚʚʦʜʷʪʩʷ ʚ ʞʠʜʢʫʶ ʩʪʘʣʴ ʚ 

ʚʠʜʝ ʬʝʨʨʦʩʧʣʘʚʦʚ ï ʬʝʨʨʦʤʘʨʛʘʥʮʘ ʠ ʬʝʨʨʦʩʠʣʠʮʠʷ, ʘʣʤʁʠʥʠʡ ï ʚ ʚʠʜʝ ʤʝʪʘʣʣʘ 

ʪʝʭʥʠʯʝʩʢʦʡ ʯʠʩʪʦʪʳ.  

ʄʘʨʢʠʨʦʚʢʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʢʘ-

ʯʝʩʪʚʘ: ʉʪ1ʢʧ2; ɹʉʪ2ʧʩ; ɺʉʪ3ɻʧʩ; ʉʪ4-2; é ɺʉʪ6ʩʧ3. ɹʫʢʚʘ ʧʝʨʝʜ ʤʘʨʢʦʡ ʧʦʢʘʟʳ-

ʚʘʝʪ ʛʨʫʧʧʫ ʩʪʘʣʠ. ʉʪʘʣʴ ʛʨʫʧʧʳ ɸ ʙʫʢʚʦʡ ʥʝ ʦʙʦʟʥʘʯʘʝʪʩʷ. ʉʪ ð ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʩʪʘʣʴ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ. ʇʝʨʚʘʷ ʮʠʬʨʘ ð ʥʦʤʝʨ ʧʦ ɻʆʉʊʫ (ʦʪ 0 ʜʦ 6). ɹʫʢ-

ʚʘ ɻ ʧʦʩʣʝ ʧʝʨʚʦʡ ʮʠʬʨʳ ð ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ (Mn) (ʩʣʫʞʠʪ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʢʘʣʠʚʘʝʤʦʩʪʠ ʩʪʘʣʠ). ʩʧ; ʧʩ; ʢʧ ï ʩʪʝʧʝʥʴ ʨʘʩʢʠʩʣʝʥʠʷ ʩʪʘʣʠ (ɼʣʷ 

ʩʪʘʣʠ ʛʨʫʧʧʳ ɸ ʦʪʩʫʪʩʪʚʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ çʩʧè). ɺʪʦʨʘʷ ʮʠʬʨʘ ð ʥʦ-

ʤʝʨ ʢʘʪʝʛʦʨʠʠ ʩʪʘʣʠ (ʦʪ 1 ʜʦ 6 ð ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ). ʉʪʘʣʴ 1-ʡ ʢʘʪʝ-

ʛʦʨʠʠ ʮʠʬʨʦʡ ʥʝ ʦʙʦʟʥʘʯʘʝʪʩʷ. 

ʂʘʯʝʩʪʚʝʥʥʳʤʠ ʫʛʣʝʨʦʜʠʩʪʳʤʠ ʩʪʘʣʷʤʠ ʷʚʣʷʶʪʩʷ ʩʪʘʣʠ ʤʘʨʦʢ: ʉʪʘʣʴ08; 

ʉʪʘʣʴ10; ʉʪʘʣʴ15 é; ʉʪʘʣʴ78; ʉʪʘʣʴ80; ʉʪʘʣʴ85. ʉʪʘʣʴ ï ʩʣʦʚʦ çʉʪʘʣʴè ʫʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʜʘʥʥʘʷ ʫʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ ʢʘʯʝʩʪʚʝʥʥʘʷ. ʎʠʬʨʘ ï ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʩʪʘʣʠ ʫʛʣʝʨʦʜʘ (ʉ) ʚ ʩʦʪʳʭ ʜʦʣʷʭ ʧʨʦʮʝʥʪʘ. 
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ʉʪʘʣʠ ʧʦʚʳʰʝʥʥʦʡ ʦʙʨʘʙʘʪʳʚʘʝʤʦʩʪʠ (ʘʚʪʦʤʘʪʥʳʝ) ʷʚʣʷʶʪʩʷ ʩʪʘʣʠ ʤʘ-

ʨʦʢ: ʥʘʧʨʠʤʝʨ ɸ12, ɸ20, ɸ35, ʛʜʝ ʚʥʘʯʘʣʝ ʩʪʦʠʪ ʙʫʢʚʘ çɸè. ʀʤʝʶʪ ʚʳʩʦʢʦʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʩʝʨʳ ʠ ʬʦʩʬʦʨʘ, ʘ ʪʘʢʞʝ ʦʥʠ, ʩʧʝʮʠʘʣʴʥʦ ʣʝʛʠʨʦʚʘʥʥʳ ʩʝʣʝʥʦʤ (Se), ʪʝʣʣʫ-

ʨʦʤ (ʊʝ) ʠʣʠ ʩʚʠʥʮʦʤ (Pb). ʋʢʘʟʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʩʢʦʨʦ-

ʩʪʠ ʨʝʟʘʥʠʷ, ʫʤʝʥʴʰʘʶʪ ʫʩʠʣʠʝ ʨʝʟʘʥʠʷ ʠ ʠʟʥʘʰʠʚʘʝʤʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ, ʫʣʫʯʰʘʶʪ 

ʯʠʩʪʦʪʫ ʠ ʨʘʟʤʝʨʥʫʶ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʣʝʛʯʘʶʪ ʦʪʚʦʜ ʩʪʨʫʞ-

ʢʠ ʠʟ ʟʦʥʳ ʨʝʟʘʥʠʷ ʠ ʪ. ʜ.  

ʃʝʛʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʩʪʘʣʠ. ɼʚʝ ʮʠʬʨʳ ʚ ʥʘʯʘʣʝ ʤʘʨʢʠʨʦʚʢʠ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʩʪʘʣʠ. ʕʪʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʪʘʣʠ ʫʛʣʝʨʦʜʘ ʚ ʩʦʪʳʭ ʜʦ-

ʣʷʭ ʧʨʦʮʝʥʪʘ. ɹʫʢʚʘ ʙʝʟ ʮʠʬʨʳ ï ʦʧʨʝʜʝʣʸʥʥʳʡ ʣʝʛʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ ʩ ʩʦʜʝʨʞʘʥʠ-

ʝʤ ʚ ʩʪʘʣʠ ʤʝʥʝʝ 1 %. (ɸ ï ʘʟʦʪ, ʈ ï ʙʦʨ, ʌïʚʘʥʘʜʠʡ, ɻ ï ʤʘʨʛʘʥʝʮ, ɼ ï ʤʝʜʴ, ʂ ï ʢʦ-

ʙʘʣʴʪ, ʄ ï ʤʦʣʠʙʜʝʥ, ʅ ï ʥʠʢʝʣʴ, ʉ ï ʢʨʝʤʥʠʡ, ʍ ï ʭʨʦʤ, ʇ ï ʬʦʩʬʦʨ, ʏ ï ʨʝʜʢʦʟʝ-

ʤʝʣʴʥʳʝ ʤʝʪʘʣʣʳ, ɺ ïʚʦʣʴʬʨʘʤ, ʊ ï ʪʠʪʘʥ, ʖ ï ʘʣʁʤʠʥʠʡ, ɹ ï ʥʠʦʙʠʡ) 

ɹʫʢʚʘ ʠ ʮʠʬʨʘ ʧʦʩʣʝ ʥʝʸ ð ʦʧʨʝʜʝʣʸʥʥʳʡ ʣʝʛʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ ʩ ʩʦʜʝʨʞʘʥʠ-

ʝʤ ʚ ʧʨʦʮʝʥʪʘʭ (ʮʠʬʨʘ). ɹʫʢʚʘ ɸ ʚ ʢʦʥʮʝ ʤʘʨʢʠʨʦʚʢʠ ï ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʦʢʘʯʝ-

ʩʪʚʝʥʥʫʶ ʩʪʘʣʴ. ʅʘʧʨʠʤʝʨ 38ʍ2ʅ5ʄɸ  ï ʵʪʦ ʩʨʝʜʥʝʣʝʛʠʨʦʚʘʥʥʘʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥ-

ʥʘʷ ʭʨʦʤʦʥʠʢʝʣʝʚʘʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʘʷ ʩʪʘʣʴ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ: ʫʛʣʝʨʦʜ ï ʦʢʦʣʦ 

0,38 %; ʭʨʦʤ ï ʦʢʦʣʦ 2 %; ʥʠʢʝʣʴ ï ʦʢʦʣʦ 5 %; ʤʦʣʠʙʜʝʥ ï ʦʢʦʣʦ 1 %. 

3.9 ʇʨʠʤʝʥʝʥʠʝ ʩʪʘʣʝʡ 

ʇʨʠʤʝʥʝʥʠʝ ʫʛʣʝʨʦʜʠʩʪʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʩʪʘʣʠ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʢʘʯʝ-

ʩʪʚʘ: ʉʪ1; ʉʪ2 ï ʧʨʦʚʦʣʦʢʘ, ʛʚʦʟʜʠ, ʟʘʢʣʸʧʢʠ. ʉʪ3; ʉʪ4  ï  ʢʨʝʧʸʞʥʳʝ ʜʝʪʘʣʠ, ʬʘʩʦʥ-

ʥʳʡ ʧʨʦʢʘʪ; ʉʪ5; ʉʪ6  ï  ʩʣʘʙʦʥʘʛʨʫʞʝʥʥʳʝ ʚʘʣʳ, ʦʩʠ. 

ʉʪʘʣʠ ʫʛʣʝʨʦʜʠʩʪʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʉʪʘʣʴ08, ʉʪʘʣʴ08ʂʇ, ʉʪʘʣʴ08ʇʉ ʦʪʥʦ-

ʩʷʪʩʷ ʢ ʤʷʛʢʠʤ ʩʪʘʣʷʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʯʘʱʝ ʚʩʝʛʦ ʚ ʦʪʦʞʞʸʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʜʣʷ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʤʝʪʦʜʦʤ ʭʦʣʦʜʥʦʡ ʰʪʘʤʧʦʚʢʠ ï ʛʣʫʙʦʢʦʡ ʚʪrʷʞʢʠ. ʉʪʘʣʠ ʤʘʨʦʢ 

ʉʪʘʣʴ10, ʉʪʘʣʴ15, ʉʪʘʣʴ20, ʉʪʘʣʴ25 ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʮʝʤʝʥʪʠʨʫʝʤʳʝ, ʘ ʚʳ-

ʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʝ ʉʪʘʣʴ60 é ʉʪʘʣʴ85 ï ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʫʞʠʥ, ʨʝʩʩʦʨ, ʚʳʩʦʢʦ-

ʧʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ ʠ ʜʨʫʛʠʭ ʠʟʜʝʣʠʡ ʩ ʚʳʩʦʢʦʡ ʫʧʨʫʛʦʩʪʴʶ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ. 

ʉʪʘʣʴ30 é ʉʪʘʣʴ50 ʠ ʘʥʘʣʦʛʠʯʥʳʝ ʩʪʘʣʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʨʛʘʥʮʘ 
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ʉʪʘʣʴ30ɻ, ʉʪʘʣʴ40ɻ, ʉʪʘʣʴ50ɻ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʜʝʪʘʣʝʡ ʤʘʰʠʥ. 

ʉʪʘʣʠ ʧʦʚʳʰʝʥʥʦʡ ʦʙʨʘʙʘʪʳʚʘʝʤʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʚ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʥʘ ʩʪʘʥʢʘʭ-ʘʚʪʦʤʘʪʘʭ. ʉʪʘʣʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʩʝʨʳ ʠ ʬʦʩʬʦʨʘ ʦʙʣʘʜʘʶʪ ʧʦʥʠʞʝʥʥʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʠʭ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʘʣʦʥʘʛʨʫʞʝʥʥʳʭ ʥʝʦʪʚʝʪʩʪʚʝʥʥʳʭ ʜʝʪʘʣʝʡ. 

ʃʝʛʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʩʪʘʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪ-

ʩʪʚʝʥʥʳʭ ʠ ʪʷʞʝʣʦʥʘʛʨʫʞʝʥʥʳʭ ʜʝʪʘʣʝʡ ʤʘʰʠʥ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʵʪʠ ʜʝʪʘʣʠ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ð ʟʘʢʘʣʢʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳ-

ʩʦʢʠʤ ʦʪʧʫʩʢʦʤ ʚ ʨʘʡʦʥʝ 550-680 ÁC (ʫʣʫʯʰʝʥʠʝ), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦ-

ʢʫʶ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʧʨʦʯʥʦʩʪʴ. 

ʍʨʦʤʠʩʪʳʝ, ʦʙʣʘʜʘʶʱʠʝ ʭʦʨʦʰʝʡ ʪʚʝʨʜʦʩʪʴʶ, ʧʨʦʯʥʦʩʪʴʶ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝ-

ʜʦʨʦʛʠʝ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʪʘʣʠ ʤʘʨʦʢ 15ʍ, 20ʍ, ɿʆʍ, 45ʍ, ʙʦʨʦʩʦʜʝʨʞʘɦ ʠʝ 40ʍʈ, 

ʩ ʮʠʨʢʦʥʠʝʤ 40ʍʎ. 

ʄʘʨʛʘʥʮʝʚʳʝ, ʥʘʧʨʠʤʝʨ 15ɻ, 20ɻ, 40ɻ, 45ɻ2, ʦʪʣʠʯʘʶʱʠʝʩʷ ʠʟʥʦʩʦʫʩʪʦʡʯʠʚʦ-

ʩʪʴʶ. ʆʩʦʙʝʥʥʦ ʠʟʥʦʩʦʫʩʪʦʡʯʠʚʘ ʩʪʘʣʴ ʤʘʨʢʠ ɻ13, ʢʦʪʦʨʫʶ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʛʫʩʝʥʠʮ 

"ʪʨʘʢʪʦʨʦʚ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʪʨʝʣʦʢ. 

ʂʨʝʤʥʠʩʪʳʝ ʠ ʭʨʦʤʦʢʨʝʤʥʠʩʪʳʝ (ɿɿʍʉ, 55ʍʉ), ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʪʚʝʨʜʦ-

ʩʪʴʶ ʠ ʫʧʨʫʛʦʩʪʴʶ; ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʨʫʞʠʥ, ʨʝʩʩʦʨ. 

ʍʨʦʤʦʚʘʥʘʜʠʝʚʳʝ (45ʍʌ, 40ʍʌɸ) ʦʩʦʙʦ ʧʨʦʯʥʳʝ, ʧʣʦʪʥʳʝ, ʭʦʨʦʰʦ ʧʨʦʪʠʚʦ-

ʩʪʦʷʱʠʝ .ʠʩʪʠʨʘʥʠʶ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʝʪʘʣʝʡ, ʦʩʝʡ, ʚʘʣʦʚ. 

ʍʨʦʤʦʤʦʣʠʙʜʝʥʦʚʳʝ (20ʍʄɸ, ɿʆʍʄɸ) ʦʯʝʥʴ ʧʨʦʯʥʳʝ, ʭʦʨʦʰʦ ʩʚʘʨʠʚʘʶʱʠ-

ʝʩʷ, ʰʪʘʤʧʫʶʱʠʝʩʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʩʝʡ, ʨʦʪʦʨʦʚ. 

ʍʨʦʤʦʤʘʨʛʘʥʮʝʚʦʢʨʝʤʥʠʩʪʳʝ ʩʪʘʣʠ ð ʭʨʦʤʘʥʩʠʣʴ (25ʍɻʉɸ, ɿʆʍɻʉɸ), ʢʦ-

ʪʦʨʳʝ ʟʘʤʝʥʷʶʪ ʭʨʦʤʦʤʨʣʠʙʜʝ - ʥʦʚʫʶ ʩʪʘʣʴ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʜʝh ʝʚʣʝ ʝʝ. 

ʍʨʦʤʦʥʠʢʝʣʝʚʳʝ (12ʍ2ʅ4ɸ, 20ʍʅɿɸ), ʦʯʝʥʴ ʧʨʦʯʥʳʝ ʠ ʧʣʘʩʪʠʯʥʳʝ; ʧʨʠʤʝ-

ʥʷʶʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʣʝʥʯʘʪʳʭ ʚʘʣʦʚ, ʧʦʨʰʥʝʡ, ʜʝʪʘʣʝʡ ʪʫʨʙʠʥ. 

ʍʨʦʤʦʥʠʢʝʣʝʚʦʣʴʬʨʘʤʦʚʳʝ, ʭʨʦʤʦʥʠʢʝʣʝʚʘʥʘʜʠʝʚʳʝ ʠ ʜʨʫʛʠʝ ʩʪʘʣʠ ʤʘʨʦʢ 

40ʍʅ2ʄɸ, 13ʍɿʅʌɸ, 45ʍʅ2ʄʌɸ; ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʳʭ ʜʝʪʘʣʝʡ 

ʤʘʰʠʥ: ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ, ʰʘʪʫʥʦʚ, ɼʝʪʘʣʝʡ ʪʫʨʙʠʥ ʠ ʪ. ʜ. 
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ʉʪʘʣʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʪʝʧʣʦʫʩʪʦʡʯʠʚʳʝ. ʂ ʪʝʧʣʦʫʩʪʦʡʯʠʚʳʤ ʢʦʥʩʪʨʫʢ-

ʮʠʦʥʥʳʤ ʦʪʥʦʩʷʪʩʷ ʩʪʘʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʜʣʷ ʠʟ-

ʛʦʪʦʚʣʝʥʠʷ ʢʦʪʣʦʚ, ʩʦʩʫʜʦʚ, ʧʘʨʦʥʘʛʨʝʚʘʪʝʣʝʡ, ʧʘʨʦʧʨʦʚʦʜʦʚ, ʘ ʪʘʢʞʝ ʚ ʜʨʫʛʠʭ ʦʪ-

ʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʨʘʙʦʪʳ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʈʘʙʦʯʠʝ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʪʝʧʣʦʫʩʪʦʡʯʠʚʳʭ ʩʪʘʣʝʡ ʜʦʩʪʠʛʘʶʪ 600-650 ÁC, ʧʨʠʯʸʤ ʜʝʪʘʣʠ ʠʟ ʥʠʭ 

ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʙʝʟ ʟʘʤʝʥʳ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ (ʜʦ 10000-20000 ʯ.). 

ʇʨʠ ʜʘʚʣʝʥʠʷʭ 6 ʄʇʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ 400 ÁC ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʛʣʝʨʦʜʠʩʪʳʝ 

ʢʦʪʝʣʴʥʳʝ ʩʪʘʣʠ (12ʂ, 15ʂ, 18ʂ, 20ʂ). ɼʣʷ ʜʝʪʘʣʝʡ ʵʥʝʨʛʦʙʣʦʢʦʚ, ʨʘʙʦʪʘʁ ʱʠʭ ʧʨʠ 

ʜʘʚʣʝʥʠʠ ʜʦ 25.5 ʄʇʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʦ 585 ÁC ʧʨʠʤʝʥʷʶʪʩʷ ʩʪʘʣʠ, ʣʝʛʠʨʦʚʘʥʥʳʝ 

ʭʨʦʤʦʤ, ʤʦʣʠʙʜʝʥʦʤ, ʚʘʥʘʜʠʝʤ. ʉʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ 0.08-0.27 %. ʊʝʨʤʦʦʙʨʘʙʦʪʢʘ 

ʵʪʠʭ ʩʪʘʣʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʢʘʣʢʝ ʠʣʠ ʥʦʨʤʘʣʠʟʘʮʠʠ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʚʳʩʦʢʠʤ ʦʪ-

ʧʫʩʢʦʤ. 

ʉʪʘʣʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʧʦʜʰʠʧʥʠʢʦʚʳʝ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʦʜʰʠʧʥʠʢʦʚ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʣʦʢʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢ ʯʠʩʪʦʪʝ ʩʪʘʣʠ 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʦ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʤ 

ʚʢʣʶʯʝʥʠʷʤ ʢʘʨʙʠʜʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ. ʆʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʡ ʩʪʘʪʠʯʝʩʢʦʡ ʛʨʫʟʦ-

ʧʦʜʲʸʤʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʦʜʰʠʧʥʠʢʦʚ 

ʟʘʵʚʪʝʢʪʦʠʜʥʳʭ ʣʝʛʠʨʦʚʘʥʥʳʭ ʭʨʦʤʦʤ ʩʪʘʣʝʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʥʘ ʚʳʩʦʢʫʶ ʪʚʸʨʜʦʩʪʴ. 

ʉʪʘʣʴ ʐʍ4, ʐʍ15, ʐʍ15ʉɻ, ʐʍ20ʉɻ. 

ʉʪʘʣʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʨʝʩʩʦʨʥʦ-ʧʨʫʞʠʥʥʳʝ. ʆʙʱʝʝ ʪʨʝʙʦʚʘʥʠʝ, ʧʨʝʜʲ-

ʷʚʣʷʝʤʦʝ ʢ ʨʝʩʩʦʨʥʦ-ʧʨʫʞʠʥʥʳʤ ʩʪʘʣʷʤ, ð ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʤʘʣʳʤ ʧʣʘʩʪʠʯʝʩʢʠʤ ʜʝʬʦʨʤʘʮʠʷʤ (ʧʨʝʜʝʣ ʫʧʨʫʛʦʩʪʠ) ʠ ʨʝʣʘʢʩʘʮʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ 

(ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʣʘʢʩʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ). 14ʍʅ4ɸ, 38ʍ2ʅ5ʄ, 20ʍʅ3ɸ, 50ʍʌɸ,  

55ʉ2. ʇʨʫʞʠʥʳ, ʨʝʩʩʦʨʳ, ʫʧʦʨʥʳʝ ʰʘʡʙʳ, ʪʦʨʤʦʟʥʳʝ ʣʝʥʪʳ, ʬʨʠʢʮʠʦʥʥʳʝ ʜʠʩʢʠ, 

ʰʝʩʪʝʨʥʠ, ʬʣʘʥʮʳ, ʢʦʨʧʫʩʳ ʧʦʜʰʠʧʥʠʢʦʚ, ʟʘʞʠʤʥʳʝ ʠ ʧʦʜʘʶʱʠʝ ʮʘʥʛʠ ʠ ʜʨʫʛʠʝ 

ʜʝʪʘʣʠ, ʢ ʢʦʪʦʨʳʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ, ʠ ʜʝ-

ʪʘʣʠ, ʨʘʙʦʪʘʶʱʠʝ ʙʝʟ ʫʜʘʨʥʳʭ ʥʘʛʨʫʟʦʢ. 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʪʘʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ 4-

ʭ ʪʠʧʦʚ: ʨʝʞʫʱʠʭ, ʠʟʤʝʨʠʪʝʣʴʥʳʭ, ʰʪʘʤʧʦʚ ʭʦʣʦʜʥʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʰʪʘʤʧʦʚ 

ʛʦʨʷʯʝʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. ɺʘʞʥʝʡʰʝʝ ʫʩʣʦʚʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ï 
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ʚʳʩʦʢʘʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ, ʘ ʪʘʢ ʞʝ ʚʳʩʦʢʘʷ ʪʚʝʨʜʦʩʪʴ (ʚ 2-3 ʨʘʟʘ ʙʦʣʴʰʝʡ, ʯʝʤ ʫ ʦʙ-

ʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ), ʧʨʦʯʥʦʩʪʴʶ ʠ ʪʝʧʣʦʩʪʦʡʢʦʩʪʴʶ (ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʦ-

ʭʨʘʥʷʪʴ ʚʳʩʦʢʫʶ ʪʚʝʨʜʦʩʪʴ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʪ.ʢ. ʧʨʦʠʩʭʦʜʠʪ ʥʘʛʨʝʚ 

ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ). ɼʣʷ ʩʪʘʣʝʡ ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʨʘʟʫʧʨʦʯʥʝʥʠʶ ʧʨʠ ʦʪʧʫʩʢʝ (ʪ.ʝ. ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʜʦ ʢʦʪʦʨʦʡ ʩʦʭʨʘʥʷʝʪ-

ʩʷ ʤʘʨʪʝʥʩʠʪʥʘʷ ʩʪʨʫʢʪʫʨʘ). ɼʣʷ ʰʪʘʤʧʦʚ ʚʘʞʥʘ ʫʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ. ʋ10ɸ,  ʋ11, 

ʋ11ɸ, ʋ8ɻɸ, 55ʍ7ɺʉʄʌ, 5ʍɺ2ʉʌ, 5ʍʅɺ, 5ʍʅɺʉ, 6ʍ3ʄʌʉ, 8ʍʌ, 9ɻ2ʌ,é. 

ʌʝʨʨʠʪʥʳʝ ʢʨʠʦʛʝʥʥʳʝ ʩʪʘʣʠ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝ-

ʨʠʘʣʘ ʜʣʷ ʢʨʠʦʛʝʥʥʦʡ ʪʝʭʥʠʢʠ ʧʦʣʫʯʠʣʠ ʬʝʨʨʠʪʥʳʝ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʝ ʞʝʣʝʟʦʥʠ-

ʢʝʣʝʚʳʝ ʩʪʘʣʠ, ʩʦʜʝʨʞʘʥʠʝ 3,5-9 % Ni ʠ ʤʝʥʝʝ 0,1 % ʫʛʣʝʨʦʜʘ. ʕʪʠ ʩʪʘʣʠ ʙʦʣʝʝ ʪʝʭ-

ʥʦʣʦʛʠʯʥʳ ʠ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʨʦʤʦʥʠ-

ʢʝʣʝʚʳʤʠ ʘʫʩʪʝʥʠʪʥʳʤʠ ʩʪʘʣʷʤʠ. ʅʠʢʝʣʴ, ʫʤʝʥʴʰʘʷ ʵʥʝʨʛʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʠʩ-

ʣʦʢʘʮʠʡ ʩ ʘʪʦʤʘʤʠ ʧʨʠʤʝʩʝʡ ʚʥʝʜʨʝʥʠʷ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ ʞʝʣʝʟʘ, ʵʬʬʝʢ-

ʪʠʚʥʦ ʩʥʠʞʘʝʪ ʧʦʨʦʛ ʭʣʘʜʥʦʣʦʤʢʦʩʪʠ ʠ ʧʦʚʳʰʘʝʪ ʨʘʙʦʪʫ ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥʳ ʚ ʫʩʣʦ-

ʚʠʷʭ ʚʷʟʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ. ʏʝʤ ʙʦʣʴʰʝ ʩʦʜʝʨʞʘʥʠʝ ʥʠʢʝʣʷ ʚ ʩʪʘʣʠ, ʪʝʤ ʥʠʞʝ ʝʝ ʨʘ-

ʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ Ni = 3-4 % ʊ = -120 
0
ʉ, Ni=6-9 % T=-196 

0
C. ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠ-

ʤʝʥʝʥʠʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʨʠʦʛʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʣʫʯʠʣʠ ʩʪʘʣʠ: ʆʅ6 (6-

7 % Ni, 0,03-0,06 % ʉ) ʠ ʆʅ9 (8,5-9,5 %Ni, 0,06-0,07 % ʉ). ʕʪʠ ʩʪʘʣʠ ʦʙʳʯʥʦ ʧʦʜ-

ʚʝʨʛʘʶʪ ʥʦʨʤʘʣʠʟʘʮʠʠ (ʅ) ʠ ʜʚʦʡʥʦʡ ʥʦʨʤʘʣʠʟʘʮʠʠ ʩ ʦʪʧʫʩʢʦʤ (ɼʅʆ). ʊʝʨʤʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʦʙʳʯʥʦ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʤʘʨʢʠʨʦʚʢʝ: ʆʅ9ʅ, ʆʅ9ɼʅʆ. 

3.10. ʇʨʠʥʮʠʧʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʤʘʨʢʠʨʦʚʢʠ ʯʫʛʫʥʦʚ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʏʫʛʫʥʳ ʤʘʨʢʠʨʫʶʪ ʜʚʫʤʷ ʙʫʢʚʘʤʠ, ʦʙʦʟʥʘʯʘʶʱʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʯʫʛʫʥʘ, ʠ 

ʜʚʫʤʷ ʮʠʬʨʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʚʨʝʤʝʥʥʦʛʦ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ ůʚ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʚ ʄʇʘ. ʉʝʨʳʡ ʯʫʛʫʥ ʦʙʦʟʥʘʯʘʶʪ ʙʫʢʚʘʤʠ "ʉʏ" (ɻʆʉʊ 

1412-85), ʚʳʩʦʢʦʧʨʦʯʥʳʡ - "ɺʏ" (ɻʆʉʊ 7293-85), ʢʦʚʢʠʡ - "ʂʏ" (ɻʆʉʊ 1215-85), 

ʯʫʛʫʥ ʩ ʚʝʨʤʠʢʫʣʷʨʥʳʤ ʛʨʘʬʠʪʦʤ ï ʏɺɻ (ɻʆʉʊ 28384 -89): ʉʏ 10 - ʩʝʨʳʡ ʯʫʛʫʥ ʩ 

ʧʨʝʜʝʣʦʤ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ 100 ʄʇʘ, ɺʏ 70 - ʚʳʩʦʢʦʧʨʦʯʥʳʡ ʯʫʛʫʥ ʩ ʧʨʝ-

ʜʝʣʦʤ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ 700 ʄʇʘ, ʂʏ 35 - ʢʦʚʢʠʡ ʯʫʛʫʥ ʩ ʧʨʝʜʝʣʦʤ ʧʨʦʯ-

ʥʦʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ 350 ʄʇʘ, ʏɺɻ 40 ï ʯʫʛʫʥ ʩ ʚʝʨʤʠʢʫʣʷʨʥʳʤ ʛʨʘʬʠʪʦʤ ʩ ʧʨʝ-

ʜʝʣʦʤ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʩʪʞ̫ʝʥʠʠ 400 ʄʇʘ. 
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ɸʥʪʠʬʨʠʢʮʠʦʥʥʳʝ ʯʫʛʫʥʳ (ɻʆʉʊ 1585-85) ï ʦʙʦʟʥʘʯʘʶʪʩʷ ʧʝʨʚʳʤʠ ʙʫʢʚʘʤʠ 

ɸʏ ʠ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ, ʥʘʧʨʠʤʝʨ, ɸʏʉ-1 ï ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʡ ʩʝʨʳʡ ʯʫʛʫʥ ʩ 

ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ʤʘʨʢʠ 1, ɸʏɺ-2 ï ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʡ ʚʳʩʦʢʦʧʨʦʯʥʳʡ ʯʫʛʫʥ ʩ 

ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ʤʘʨʢʠ 2, ɸʏʂ-2 ï ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʡ ʢʦʚʢʠʡ ʯʫʛʫʥ ʩ ʧʦʨʷʜʢʦ-

ʚʳʤ ʥʦʤʝʨʦʤ ʤʘʨʢʠ 2. 

ɾʘʨʦʩʪʦʡʢʠʝ ʯʫʛʫʥʳ (ɻʆʉʊ 7769 ï 82) ï ʦʙʦʟʥʘʯʘʶʪʩʷ ʙʫʢʚʘʤʠ ɾʏ, ʧʦʩʣʝ 

ʢʦʪʦʨʳʭ ʠʜʝʪ ʙʫʢʚʝʥʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ (ʅ ï ʥʠʢʝʣʴ, ɼ ï ʤʝʜʴ 

ʠ ʜʨ., ʘʥʘʣʦʛʠʯʥʦ ʦʙʦʟʥʘʯʝʥʠʶ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʪʘʣʠ) ʠ ʮʠʬʨʳ, ʫʢʘʟʳʚʘ-

ʶʱʠʝ ʢʦʥʮʝʥʪʨʘʮʠʶ ʵʣʝʤʝʥʪʦʚ ʚ %; ʥʘʧʨʠʤʝʨ, ɾʏʍ-2,5 ï ʞʘʨʦʩʪʦʡʢʠʡ ʯʫʛʫʥ ʭʨʦ-

ʤʠʩʪʳʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ Cr 2,5%, ɾʏʉ-5,5 ï ʞʘʨʦʩʪʦʡʢʠʡ ʯʫʛʫʥ, ʣʝʛʠʨʦʚʘʥʥʳʡ Si ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ 5,5%. 

ʉʝʨʳʝ ʯʫʛʫʥʳ ï ʵʪʦ ʣʠʪʝʡʥʳʡ ʯʫʛʫʥ. ʉʝʨʳʡ ʯʫʛʫʥ ʧʦʩʪʫʧʘʝʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʚ ʚʠʜʝ ʦʪʣʠʚʦʢ. ʉʝʨʳʡ ʯʫʛʫʥ ʷʚʣʷʝʪʩʷ ʜʝʰʝʚʳʤ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʆʥ 

ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤʠ ʣʠʪʝʡʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʭʦʨʦʰʦ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʨʝʟʘʥʠʝʤ, ʩʦ-

ʧʨʦʪʠʚʣʷʝʪʩʷ ʠʟʥʦʩʫ, ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʘʩʩʝʠʚʘʪʴ ʢʦʣʝʙʘʥʠʷ ʧʨʠ ʚʠʙʨʘʮʠʦʥ-

ʥʳʭ ʠ ʧʝʨʝʤʝʥʥʳʭ ʥʘʛʨʫʟʢʘʭ. ʉʚʦʡʩʪʚʦ ʛʘʩʠʪʴ ʚʠʙʨʘʮʠʠ ʥʘʟʳʚʘʝʪʩʷ ʜʝʤʧʬʠʨʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ. ɼʝʤʧʬʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʯʫʛʫʥʘ ʚ 2-4 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʩʪʘʣʠ. ɺʳ-

ʩʦʢʘʷ ʜʝʤʧʬʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʦʙʫʩʣʦʚʠʣʠ ʧʨʠʤʝʥʝʥʠʝ ʯʫʛʫ-

ʥʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʘʥʠʥ ʨʘʟʣʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʣʝʥʯʘʪʳʭ ʠ ʨʘʩʧʨʝʜʝʣʠ-

ʪʝʣʴʥʳʭ ʚʘʣʦʚ ʪʨʘʢʪʦʨʥʳʭ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʜʨ. ɺʳʧʫʩʢʘʶʪ ʩʣʝʜʫʶ-

ʱʠʝ ʤʘʨʢʠ ʩʝʨʳʭ ʯʫʛʫʥʦʚ (ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʳ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʪʚʝʨʜʦʩʪʠ ʅɺ) :ʉʏ 

10(143-229), ʉʏ 15 (163-229), ʉʏ 20 (170-241), ʉʏ 25 (180-250), ʉʏ 30(181-255), ʉʏ 

35 (197-269), ʉʏ 40 (207-285), ʉʏ 45 (229-289). ʉʝʨʳʝ ʯʫʛʫʥʳ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ, ʨʘʙʦʪʘʁ ʱʠʭ ʩ ʥʝʙʦʣʴʰʠʤʠ ʥʘʛʨʫʟʢʘʤʠ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʩʞʘʪʠʝ. 

ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ  ʢʦʣʦʥʥʳ, ʦʧʦʨʳ, ʢʦʨʧʫʩʘ, ʩʪʘʥʠʥʳ,  ʢʨʳʰʢʠ, ʩʫʧʧʦʨʪʳ, ʟʫʙʯʘʪʳʝ 

ʢʦʣʝʩʘ, ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʪʨʫʙʳ, ʚʘʥʥʳ, ʙʘʪʘʨʝʠ. 

ɺʳʩʦʢʦʧʨʦʯʥʳʡ ʯʫʛʫʥ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʳʩʦʢʦʧʨʦʯʥʦʛʦ ʯʫʛʫʥʘ ʧʦʟ-

ʚʦʣʷʶʪ ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʷʞʝʣʳʭ 

ʫʩʣʦʚʠʷʭ, ʚʤʝʩʪʦ ʧʦʢʦʚʦʢ ʠʣʠ ʦʪʣʠʚʦʢ ʠʟ ʩʪʘʣʠ. ʊʘʢʠʝ ʯʫʛʫʥʳ ʚʳʜʝʨʞʠʚʘʶʪ ʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʛʨʫʟʢʠ, ʧʦʵʪʦʤʫ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ 
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ʜʝʪʘʣʝʡ: ʢʫʟʥʝʯʥʦ-ʧʨʝʩʩʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʘʥʠʥ ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ, ʢʦʣʝʥʯʘʪʳʭ 

ʚʘʣʦʚ ʘʚʪʦʤʦʙʠʣʝʡ, ʧʦʨʰʥʝʡ, ʚʝʥʪʠʣʝʡ, ʢʨʳʣʴʯʘʪʦʢ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʚʘʣʠʢʦʚ. 

ʆʪʣʠʚʢʠ ʠʟ ʚʳʩʦʢʦʧʨʦʯʥʦʛʦ ʯʫʛʫʥʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʘʚʪʦʤʦʙʠʣʝ- ʠ ʪʨʘʢʪʦ-

ʨʦʩʪʨʦʝʥʠʠ ʚʤʝʩʪʦ ʙʦʣʝʝ ʜʦʨʦʛʠʭ ʩʪʘʣʴʥʳʭ ʧʦʢʦʚʦʢ. ʀʭ ʤʦʞʥʦ ʧʦʜʚʝʨʛʘʪʴ ʫʧʨʦʯ-

ʥʷʶʱʝʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ. ʅʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʠ ʬʦʩʬʦʨʘ ʠ ʥʝʙʦʣʴʰʠʝ ʧʨʝʜʝʣʳ 

ʩʦʜʝʨʞʘʥʠʷ ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʪʘʢʦʡ ʯʫʛʫʥ ʚʳ-

ʧʣʘʚʣʷʶʪ ʥʝ ʚ ʚʘʛʨʘʥʢʝ, ʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʝʯʠ. ʇʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʝ-

ʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʯʫʛʫʥʘ ʧʦʣʫʯʘʶʪʩʷ ʚʝʩʴʤʘ ʚʳʩʦʢʠʤʠ: ůʚ= 620-650 ʄʇʘ; ŭ= 8-

12 % ʠ ʪʚʝʨʜʦʩʪʴ ʅɺ = 192-240. 

ʂʦʚʢʠʡ ʯʫʛʫʥ ï ʫʩʣʦʚʥʦʝ ʥʘʟʚʘʥʠʝ ʙʦʣʝʝ ʧʣʘʩʪʠʯʥʦʛʦ ʯʫʛʫʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʝʨʳʤ. ʂʦʚʢʠʡ ʯʫʛʫʥ ʥʠʢʦʛʜʘ ʥʝ ʢʫʶʪ. ʆʪʣʠʚʢʠ ʠʟ ʢʦʚʢʦʛʦ ʯʫʛʫʥʘ ʧʦʣʫʯʘʶʪ ʜʣʠ-

ʪʝʣʴʥʳʤ ʦʪʞʠʛʦʤ ʦʪʣʠʚʦʢ ʠʟ ʙʝʣʦʛʦ ʯʫʛʫʥʘ ʩ ʧʝʨʣʠʪʥʦ-ʮʝʤʝʥʪʠʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ʊʦʣʱʠʥʘ ʩʪʝʥʦʢ ʦʪʣʠʚʢʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 40-50 ʤʤ. ʇʨʠ ʦʪʞʠʛʝ ʮʝʤʝʥʪʠʪ ʙʝ-

ʣʦʛʦ ʯʫʛʫʥʘ ʨʘʩʧʘʜʘʝʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʨʘʬʠʪʘ ʭʣʦʧʴʝʚʠʜʥʦʡ ʬʦʨʤʳ. ʋ ʦʪʣʠʚʦʢ ʩ 

ʪʦʣʱʠʥʦʡ ʩʪʝʥʦʢ ʙʦʣʝʝ 50 ʤʤ ʧʨʠ ʦʪʞʠʛʝ ʙʫʜʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʥʝʞʝʣʘʪʝʣʴʥʳʡ 

ʧʣʘʩʪʠʥʯʘʪʳʡ ʛʨʘʬʠʪ. ʂʦʚʢʠʡ ʯʫʛʫʥ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʤ, ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠ ʪʝʢʩʪʠʣʴʥʦʤ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. ʀʟ ʥʝʛʦ ʠʟʛʦʪʦʚʣʷʶʪ ʜʝʪʘʣʠ ʚʳʩʦ-

ʢʦʡ ʧʨʦʯʥʦʩʪʠ, ʩʧʦʩʦʙʥʳʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʧʦʚʪʦʨʥʦ-ʧʝʨʝʤʝʥʥʳʝ ʠ ʫʜʘʨʥʳʝ ʥʘʛʨʫʟʢʠ 

ʠ ʨʘʙʦʪʘʶʱʠʝ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʠʟʥʦʩʘ, ʪʘʢʠʝ ʢʘʢ ʢʘʨʪʝʨ ʟʘʜʥʝʛʦ ʤʦʩʪʘ, 

ʪʦʨʤʦʟʥʳʝ ʢʦʣʦʜʢʠ, ʩʪʫʧʠʮʳ, ʧʘʣʴʮʳ ʨʝʞʫʱʠʭ ʘʧʧʘʨʘʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʤʘʰʠʥ, ʰʝʩʪʝʨʥʠ, ʢʨʶʯʢʦʚʳʝ ʮʝʧʠ ʠ ʜʨ.  

 

ʈʠʩ.3.17. ɺʠʜʳ ʯʫʛʫʥʦʚ: 

ʘ ï ʙʝʣʳʡ ʟʘʵʚʪʝʢʪʠʯʝʩʢʠʡ; ʙ ï ʩʝʨʳʡ; ʚ ï ʢʦʚʢʠʡ; ʛ ï ʚʳʩʦʢʦʧʨʦʯʥʳʡ 

(ʙ, ʚ, ʛ ï ʩʪʨʫʢʪʫʨʘ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʥʝ ʧʦʢʘʟʘʥʘ). 
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ʊɽʄɸ 4. ʆʉʅʆɺʓ ʊɽʈʄʀʏɽʉʂʆʁ ʆɹʈɸɹʆʊʂʀ. ʇʈɽɺʈɸʑɽʅʀʗ 

ʇʈʀ ʅɸɻʈɽɺɽ ʀ ʆʍʃɸɾɼɽʅʀʀ 

 

4.1. ʇʨʝʚʨʘʱʝʥʠʷ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ 

ʆʩʥʦʚʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ ʷʚʣʷʝʪʩʷ ʜʠʘʛʨʘʤʤʘ ʞʝ-

ʣʝʟʦ ï ʫʛʣʝʨʦʜ (ʦʙʣʘʩʪʴ ʩʪʘʣʝʡ).  

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʞʝʣʝʟʦ-ʫʛʣʝʨʦʜʠʩʪʳʭ ʩʧʣʘ-

ʚʦʚ (ʩʪʘʣʠ, ʯʫʛʫʥʳ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ 

ʪʦʯʝʢ ʵʪʠʭ ʩʧʣʘʚʦʚ (ʨʠʩ. 4.1). 

 

ʈʠʩ. 4.1. ʆʙʦʟʥʘʯʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʝʢ ʩʪʘʣʠ. 

 

ʊʝʤʧʝʨʘʪʫʨʳ ʨʘʚʥʦʚʝʩʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ (ʢʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ) ʧʨʠʥʷʪʦ ʦʙʦʟʥʘ-

ʯʘʪʴ ʙʫʢʚʦʡ ɸ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʥʜʝʢʩʦʤ: 

ʕʚʪʝʢʪʦʠʜʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ (ʣʠʥʠʷ PSK) ʦʙʦʟʥʘʯʘʶʪ ɸ1 (727 
ʦ
ʉ), ʪʝʤʧʝʨʘʪʫʨʫ 

ʤʘʛʥʠʪʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ɸ2 (ʪʦʯʢʘ ʂʶʨʠ 768 
ʦ
ʉ), ʪʝʤʧʝʨʘʪʫʨʫ ʣʠʥʠʠ GS ï ɸ3, ʪʝʤ-

ʧʝʨʘʪʫʨʫ ʧʦʣʠʤʦʨʬʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ FeɔŸFeŭ ï ɸ4, ʪʝʤʧʝʨʘʪʫʨʫ ʣʠʥʠʠ SE ï ɸcm. 

ɺʩʣʝʜʩʪʚʠʝ ʛʠʩʪʝʨʝʟʠʩʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʚʨʘʱʝʥʠʡ ʧʨʠ ʥʘʛʨʝʚʝ ʚʩʝʛʜʘ ʚʳʰʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ, ʧʦʵʪʦʤʫ ʚʚʝʜʝʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʠʥʜʝʢʩʘʮʠʷ ï ʧʨʠ ʥʘʛʨʝʚʝ ï ʠʥʜʝʢʩ ʩ, ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ï ʠʥʜʝʢʩ r. 

ʏʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʧʨʝʚʨʘʱʝʥʠʷ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʚ ʩʪʘʣʠ: 
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1. ʇʨʝʚʨʘʱʝʥʠʝ ʧʝʨʣʠʪʘ ʚ ʘʫʩʪʝʥʠʪ, ʧʨʦʪʝʢʘʶʱʝʝ ʚʳʰʝ ʪʦʯʢʠ ɸ1: (Ŭ + Fe3C 

Ÿ ɔ) 

2. ʇʨʝʚʨʘʱʝʥʠʝ ʘʫʩʪʝʥʠʪʘ ʚ ʧʝʨʣʠʪ, ʧʨʦʪʝʢʘʶʱʝʝ ʥʠʞʝ ɸ1 : (ɔ Ÿ Ŭ + Fe3C) 

3. ʇʨʝʚʨʘʱʝʥʠʝ ʘʫʩʪʝʥʠʪʘ ʚ ʤʘʨʪʝʥʩʠʪ: ɔ Ÿ ʄ 

4. ʇʨʝʚʨʘʱʝʥʠʝ ʤʘʨʪʝʥʩʠʪʘ ʚ ʧʝʨʣʠʪ (ʚ ʬʝʨʨʠʪʦ-ʢʘʨʙʠʜʥʫʶ ʩʤʝʩʴ): ʄ Ÿ Ŭ + 

Fe3C. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʝʧʝʥʠ ʧʝʨʝʦʭʣʘʞʜʘʪʴ (ʪ.ʝ. ʯʝʤ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʦʪʝʨʤʠ-

ʯʝʩʢʦʡ ʚʳʜʝʨʞʢʠ) ʨʘʩʪʝʪ ʯʠʩʣʦ ʟʘʨʦʜʳʰʝʡ ʥʦʚʳʭ ʟʝʨʝʥ, ʯʠʩʣʦ ʬʝʨʨʠʪʦ-

ʮʝʤʝʥʪʠʪʥʳʭ ʧʣʘʩʪʠʥʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʠʭ ʨʘʟʤʝʨʳ ʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ 

ʩʠʣʴʥʦ ʩʦʢʨʘʱʘʶʪʩʷ. ʆʙʨʘʟʫʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʤʝʩʠ ʬʝʨʨʠʪʘ ʠ ʮʝʤʝʥʪʠʪʘ ï ʧʝʨ-

ʣʠʪ, ʩʦʨʙʠʪ, ʪʨʦʦʩʪʠʪ. ʆʥʠ ʨʘʟʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʧʦ ʩʪʝʧʝʥʠ ʜʠʩʧʝʨʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ 

ʧʦʚʳʰʘʝʪʩʷ ʠʭ ʪʚʝʨʜʦʩʪʴ. 

ʇʨʠ ʤʝʜʣʝʥʥʦʤ ʦʭʣʘʞʜʝʥʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ V1 (ʚʤʝʩʪʝ ʩ ʧʝʯʴʶ) ʦʙʨʘʟʫʝʪʩʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʛʨʫʙʘʷ ʧʣʘʩʪʠʥʯʘʪʘʷ ʩʤʝʩʴ ï ʦʙʳʯʥʳʡ ʧʝʨʣʠʪ. ʊʚʝʨʜʦʩʪʴ ʧʦ ʈʦʢʚʝʣʣʫ 

HRC =10;  ůʚ= 600 ʄʇʘ (ʨʠʩ. 4.2).  

ʇʨʠ ʦʭʣʘʞʜʝʥʠʠ ʥʘ ʚʦʟʜʫʭʝ ʩʦ ʩʢʦʨʦʩʪʴʶ V2 ʦʙʨʘʟʫʝʪʩʷ ʩʦʨʙʠʪ, ʢʦʪʦʨʳʡ ʦʪ-

ʣʠʯʘʝʪʩʷ ʦʪ ʧʝʨʣʠʪʘ ʙʦʣʝʝ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʤ ʩʪʨʦʝʥʠʝʤ  HRC =20;  ůʚ= 850 ʄʇʘ. 

ʇʨʠ ʦʭʣʘʞʜʝʥʠʠ ʚ ʤʘʩʣʝ ʩʦ ʩʢʦʨʦʩʪʴʶ V3 ʦʙʨʘʟʫʝʪʩʷ ʝʱʝ ʙʦʣʝʝ ʚʳʩʦʢʦʜʠʩ-

ʧʝʨʩʥʳʡ ʪʨʦʦʩʪʠʪ, HRC =30;  ůʚ= 1100 ʄʇʘ. 

ʃʫʯʰʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʚʷʟʢʦʩʪʴ, ʘ ʚʤʝʩʪʝ ʩ ʪʝʤ ʠ ʧʨʦʯʥʦʩʪʴ, ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʘ 

ʩʦʨʙʠʪʘ. ʉʪʘʣʠ ʩ ʩʦʨʙʠʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʙʦʣʝʝ ʠʟʥʦʩʦʩʪʦʡʢʠʝ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʘʛʨʫʞʝʥʥʳʭ ʠʟʜʝʣʠʡ. ʉʪʘʣʠ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʪʨʦʦʩʪʠʪʘ ʦʙʣʘʜʘʶʪ ʟʥʘ-

ʯʠʪʝʣʴʥʦʡ ʫʧʨʫʛʦʩʪʴʶ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʫʞʠʥ, ʨʝʩʩʦʨ. 

ʇʨʠ ʧʝʨʝʦʭʣʘʞʜʝʥʠʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 200  
0
ʉ  ʩʢʦʨʦʩʪʴ ʜʠʬʬʫʟʠʠ ʘʪʦʤʦʚ ʞʝ-

ʣʝʟʘ ʠ ʫʛʣʝʨʦʜʘ ʧʨʘʢʪʠʯʝʩʢʠ  ʨʘʚʥʘ ʥʫʣʶ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩʢʦ-

ʨʦʩʪʴ ʧʨʝʚʨʘʱʝʥʠʷ ʧʝʨʝʦʭʣʘʞʜʝʥʥʦʛʦ ʘʫʩʪʝʥʠʪʘ ʚ ʧʝʨʣʠʪ ʪʘʢʞʝ ʨʘʚʥʘ ʥʫʣʶ. ʉʢʦ-

ʨʦʩʪʴ ʜʠʬʬʫʟʠʠ ʤʘʣʘ, ʧʨʝʚʨʘʱʝʥʠʝ ʥʦʩʠʪ ʙʝʟʜʠʬʬʫʟʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚʝʩʴ ʫʛʣʝ-

ʨʦʜ, ʨʘʩʪʚʦʨʝʥʥʳʡ ʚ ʨʝʰʝʪʢʝ ʘʫʩʪʝʥʠʪʘ, ʦʩʪʘʝʪʩʷ ʚ ʨʝʰʝʪʢʝ ʬʝʨʨʠʪʘ. 
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ʈʠʩ.4.2. ɼʠʘʛʨʘʤʤʘ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʘʫʩʪʝʥʠʪʘ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʧʝʨʝʩʳʱʝʥʥʳʡ ʪʚʝʨʜʳʡ ʨʘʩʪʚʦʨ ʚʥʝʜʨʝʥʠʷ ʫʛʣʝʨʦʜʘ 

ʚ Ŭ-ʞʝʣʝʟʝ ï ʤʘʨʪʝʥʩʠʪ. ʇʨʠ ʵʪʦʤ ʆʎʂ-ʨʝʰʝʪʢʘ ʩʠʣʴʥʦ ʠʩʢʘʞʘʝʪʩʷ, ʧʨʝʚʨʘʱʘʷʩʴ ʠʟ 

ʢʫʙʠʯʝʩʢʦʡ ʚ ʪʝʪʨʘʛʦʥʘʣʴʥʫʶ.  ʄʘʨʪʝʥʩʠʪ ï ʦʯʝʥʴ ʪʚʝʨʜʘʷ ʠ ʭʨʫʧʢʘʷ ʩʪʨʫʢʪʫʨʘ. 

ʉʚʦʡʩʪʚʘ ʟʘʚʠʩʷʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʨʦʜʘ: HRC =55-65,  ůʚ= 1600 -2200 ʄʇʘ. 

 

 

ʈʠʩ.4.3. ʉʪʨʫʢʪʫʨʘ ʤʘʨʪʝʥʩʠʪʘ. 

ɺ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʧʝʨʣʠʪʥʳʤ ʠ ʤʘʨʪʝʥʩʠʪʥʳʤ ʧʨʝʚʨʘʱʝʥʠʷʤʠ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ ï ʙʝʡʥʠʪʥʦʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʣʠʪʥʦʛʦ 

ʧʨʝʚʨʘʱʝʥʠʷ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʧʦ ʜʠʬʬʫʟʠʦʥʥʦʤʫ ʤʝʭʘʥʠʟʤʫ, ʙʝʡʥʠʪʥʦʝ ʧʨʝʚʨʘʱʝ-

ʥʠʝ ʧʨʦʪʝʢʘʝʪ ʢʘʢ ʧʦ ʜʠʬʬʫʟʠʦʥʥʦʤʫ, ʪʘʢ ʠ ʧʦ ʙʝʟʜʠʬʬʫʟʠʦʥʥʦʤʫ (ʤʘʨʪʝʥʩʠʪʥʦʤʫ) 

ʤʝʭʘʥʠʟʤʫ. ʇʦʵʪʦʤʫ ʙʝʡʥʠʪʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ ʠʥʘʯʝ ʥʘʟʳʚʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʳʤ. ʇʨʠ 

ʪʘʢʠʭ ʩʪʝʧʝʥʷʭ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ ʜʠʬʬʫʟʠʷ ʘʪʦʤʦʚ ʚʦʟʤʦʞʥʘ, ʘ ʜʠʬʬʫʟʠʷ ʘʪʦʤʦʚ ʞʝ-

ʣʝʟʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʦʭʦʜʠʪʴ ʥʝ ʤʦʞʝʪ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʧʘʜʘ ʘʫʩʪʝʥʠʪʘ ʚ ʙʝʡʥʠʪʥʦʡ 
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ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʙʝʡʥʠʪʘ ï  ʧʝʨʝʩʳʱʝʥʥʦʛʦ ʫʛʣʝʨʦʜʦʤ ʬʝʨʨʠʪʘ, ʠʤʝʶʱʝ-

ʛʦ ʠʛʦʣʴʯʘʪʦʝ ʩʪʨʦʝʥʠʝ. ʆʙʣʘʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʩʚʦʡʩʪʚ ʧʨʦʯʥʦʩʪʠ 

(ůʚ = 1350 ʄʇʘ), ʪʚʝʨʜʦʩʪʠ (HRC = 40)  ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ. 

4.2 ʆʪʞʠʛ 

ʆʪʞʠʛ ï ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʥʘʛʨʝʚʝ ʤʝʪʘʣʣʘ ʜʦ ʦʧʨʝ-

ʜʝʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʳʜʝʨʞʢʠ ʠ ʦʭʣʘʞʜʝʥʠʠ ʩ ʦʪʢʣʶʯʝʥʥʦʡ ʧʝʯʴʶ (ʪ.ʝ. ʩ ʤʠʥʠ-

ʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʧʦʨʷʜʢʘ 50-100 ʛʨʘʜ/ʯʘʩ).  

ʎʝʣʠ ʦʪʞʠʛʘ ï ʩʥʠʞʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ ʦʙʨʘʙʘʪʳʚʘʝʤʦʩʪʠ ʩʪʘʣʠ, ʠʟ-

ʤʝʥʝʥʠʝ ʬʦʨʤʳ ʠ ʚʝʣʠʯʠʥʳ ʟʝʨʥʘ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʩʥʷʪʠʝ ʚʥʫʪ-

ʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ. ɼʣʷ ʩʪʘʣʠ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʪʞʠʛʘ: ʧʦʣʥʳʡ, ʥʝʧʦʣ-

ʥʳʡ, ʜʠʬʬʫʟʠʦʥʥʳʡ, ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʳʡ, ʥʠʟʢʠʡ, ʦʪʞʠʛ ʥʘ ʟʝʨʥʠʩʪʳʡ ʧʝʨʣʠʪ, 

ʥʦʨʤʘʣʠʟʘʮʠʷ.  

ʈʘʟʣʠʯʘʶʪ 2 ʚʠʜʘ ʦʪʞʠʛʘ: 

ʆʪʞʠʛ 1-ʛʦ ʨʦʜʘ ï ʙʝʟ ʬʘʟʦʚʦʡ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ï ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʠʚʝ-

ʜʝʥʠʷ ʤʝʪʘʣʣʘ ʚ ʙʦʣʝʝ ʨʘʚʥʦʚʝʩʥʦʝ ʩʪʨʫʢʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ: ʩʥʠʤʘʝʪʩʷ ʥʘʢʣʸʧ, ʧʦ-

ʥʠʞʘʝʪʩʷ ʪʚʸʨʜʦʩʪʴ, ʚʦʟʨʘʩʪʘʶʪ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʫʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ, ʩʥʠʤʘʶʪʩʷ ʚʥʫʪ-

ʨʝʥʥʠʝ ʥʘʧʨʷʞʝʥʠʷ (ʚ ʩʚʷʟʠ ʩ ʧʨʦʮʝʩʩʘʤʠ ʦʪʜʳʭʘ ʠ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ). 

ʆʪʞʠʛ 2-ʛʦ ʨʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʬʘʟʦʚʦʡ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ: ʤʝʪʘʣʣ 

ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʝʢ, ʟʘʪʝʤ ʩʣʝʜʫʝʪ ʚʳʜʝʨʞʢʘ ʨʘʟ-

ʣʠʯʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦʝ ʦʭʣʘʞʜʝʥʠʝ. 

 

ʈʠʩ. 4.4. ʆʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʥʘʛʨʝʚʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʪʞʠʛʘ: 

1 - ʧʦʣʥʳʡ ʦʪʞʠʛ; 2 - ʥʝʧʦʣʥʳʡ ʦʪʞʠʛ; 3 -ʜʠʬʬʫʟʠʦʥʥʳʡ ʦʪʞʠʛ; 

4 - ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʳʡ ʦʪʞʠʛ; 5 ï ʥʦʨʤʘʣʠʟʘʮʠʷ 
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ʇʦʣʥʳʡ ʦʪʞʠʛ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʦʩʣʝ ʛʦʨʷʯʝʡ ʤʝʭʘʥʠʯʝ-

ʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʣʠʪʴʷ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʦʣ-

ʥʦʛʦ ʦʪʞʠʛʘ ʢʦʚʘʥʳʭ ʠ ʣʠʪʳʭ ʜʝʪʘʣʝʡ ʷʚʣʷʝʪʩʷ ʠʟʤʝʣʴʯʝʥʠʝ ʟʝʨʥʘ, ʩʤʷʛʯʝʥʠʝ ʤʝ-

ʪʘʣʣʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʝʛʦ ʦʙʨʘʙʦʪʢʠ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʫʩʪʨʘʥʝʥʠʝ ʚʥʫ-

ʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘʛʨʝʚʦʤ, ʥʝ ʧʨʝʚʳʰʘʶɦ ʠʤ 20-40Áʉ ʚʝʨʭʥʝʡ 

ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ɸʉʟ, ʠ ʤʝʜʣʝʥʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ. ɺʨʝʤʷ ʚʳʜʝʨʞʢʠ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʝ ʦʪʞʠʛʘ ʦʙʳʯʥʦ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʦʣʥʦʛʦ ʧʨʦʛʨʝʚʘ 

ʚʩʝʡ ʤʘʩʩʳ ʜʝʪʘʣʝʡ, ʠ ʚʨʝʤʝʥʠ, ʥʫʞʥʦʛʦ ʜʣʷ ʦʢʦʥʯʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʥʦʛʦ ʦʪʞʠʛʘ ʜʝʪʘʣʝʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʜʦʵʚʪʝʢʪʦʠʜʥʦʡ ʫʛʣʝʨʦʜʠ-

ʩʪʦʡ ʩʪʘʣʠ, ʧʦʣʫʯʘʝʪʩʷ ʧʣʘʩʪʠʥʯʘʪʳʡ ʧʝʨʣʠʪ, ʘ ʟʝʨʥʘ ʬʝʨʨʠʪʘ ʨʘʩʧʦʣʘʛʘʁ ʪʩʷ ʚ ʚʠʜʝ 

ʨʘʟʦʨʚʘʥʥʦʡ ʩʝʪʢʠ. 

ʅʝʧʦʣʥʳʡ ʦʪʞʠʛ. ɽʩʣʠ ʜʦ ʦʪʞʠʛʘ ʩʪʨʫʢʪʫʨʘ ʩʪʘʣʠ ʙʳʣʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ, 

ʥʦ ʩʪʘʣʴ ʦʙʣʘʜʘʝʪ ʧʦʚʳʰʝʥʥʦʡ ʪʚʝʨʜʦʩʪʴʶ ʠ ʚ ʜʝʪʘʣʷʭ ʠʤʝʶʪʩʷ ʚʥʫʪʨʝʥʥʠʝ ʥʘʧʨʷ-

ʞʝʥʠʷ, ʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʧʨʠʤʝʥʷʪʴ ʥʝʧʦʣʥʳʡ ʦʪʞʠʛ. ɼʝʪʘʣʠ ʧʨʠ ʪʘʢʦʤ ʦʪʞʠʛʝ 

ʥʘʛʨʝʚʘʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ, ʥʝʤʥʦʛʦ ʧʨʝʚʳʰʘʶʱʝʡ ʪʦʯʢʫ AC1.  ʅʝʧʦʣʥʳʡ ʦʪʞʠʛ 

ʠʟʤʝʥʷʝʪ ʩʪʨʫʢʪʫʨʫ ʧʝʨʣʠʪʘ, ʦʜʥʘʢʦ, ʩʪʨʫʢʪʫʨʘ ʬʝʨʨʠʪʘ ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʝʠʟʤʝʥ-

ʥʦʡ. ɺʥʫʪʨʝʥʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʥʠʤʘʶʪʩʷ ʧʦʣʥʦʩʪʴʶ, ʠ ʩʪʘʣʴ ʧʦʣʫʯʘʝʪ ʧʦʥʠʞʝʥʥʫʶ 

ʪʚʝʨʜʦʩʪʴ ʠ ʭʦʨʦʰʦ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠ. 

ʈʝʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʳʡ ʦʪʞʠʛ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʥʷʪʠʷ ʥʘʢʣʝʧʘ ʠ ʚʥʫʪʨʝʥ-

ʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʧʦʩʣʝ ʭʦʣʦʜʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʩʪʨʫʢʪʫʨʳ ʢ ʜʘʣʴʥʝʡ-

ʰʝʤʫ ʜʝʬʦʨʤʠʨʦʚʘʥʠʶ. ʅʘʛʨʝʚ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝ-

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʜʣʷ ʞʝʣʝʟʘ ʩʦʩʪʘʚʣʷʝʪ 450 
0
ʉ. ʆʙʳʯʥʦ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʤʝʥʷʶʪ ʟʥʘʯʠʪʝʣʥɹʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʳʝ, ʦʜʥʘʢʦ, ʜʦʣʞʥʳ ʙʳʪʴ ʥʠʞʝ ʣʠʥʠʠ PSK ʜʠʘʛʨʘʤʤʳ Fe-Fe3C. 

ʇʦʵʪʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʜʣʷ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʛʦ ʦʪʞʠʛʘ ʩʦʩʪʘʚʣʷʝʪ 650-

700 
0
ʉ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʛʦ ʦʪʞʠʛʘ ʦʙʨʘʟʫʝʪʩʷ ʦʜʥʦʨʦʜʥʘʷ ʤʝʣʢʦ-

ʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʩ ʥʝʙʦʣʴʰʦʡ ʪʚʝʨʜʦʩʪʴʶ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʷʟʢʦʩʪʴʶ. ʕʪʦʪ ʚʠʜ 

ʦʪʞʠʛʘ ʧʨʠʤʝʥʷʶʪ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʤʘʣʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʭʦʣʦʜʥʦʡ ʜʝʬʦʨʤʘʮʠʠ. 
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ɼʠʬʬʫʟʠʦʥʥʳʡ ʦʪʞʠʛ (ʛʦʤʦʛʝʥʠʟʘʮʠʷ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʛʨʝʚʝ ʩʪʘʣʠ ʜʦ 1000-

1100Áʉ, ʜʣʠʪʝʣʴʥʦʡ ʚʳʜʝʨʞʢʝ (10-15 ʯʘʩʦʚ) ʧʨʠ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʧʦʩʣʝʜʫʶʱʝʤ 

ʤʝʜʣʝʥʥʦʤ ʦʭʣʘʞʜʝʥʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʦʪʞʠʛʘ ʧʨʦʠʩʭʦʜʠʪ ʚʳʨʘʚʥʠ-

ʚʘʥʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʪʘʣʠ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘ-

ʪʫʨʝ ʥʘʛʨʝʚʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʚʳʜʝʨʞʢʝ ʧʦʣʫʯʘʝʪʩʷ ʢʨʫʧʥʦʟʝʨʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥʘ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʣʥʳʤ ʦʪʞʠʛʦʤ. ʕʪʦʪ ʚʠʜ ʦʪʞʠʛʘ 

ʧʨʠʤʝʥʷʶʪ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ. 

ʅʦʨʤʘʣʠʟʘʮʠʷ ï ʵʪʦ ʪʝʨʤʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʛʨʝʚʝ 

ʩʪʘʣʠ ʜʦ ʘʫʩʪʝʥʠʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʚʳʰʝ ɸ3 ʠʣʠ ʚʳʰʝ ɸcm) ʠ ʦʭʣʘʞʜʝʥʠʝ ʥʘ ʚʦʟʜʫ-

ʭʝ. ʇʨʠ ʥʦʨʤʘʣʠʟʘʮʠʠ ʦʭʣʘʞʜʝʥʠʝ ʧʨʦʚʦʜʷʪ ʥʘ ʩʧʦʢʦʡʥʦʤ ʚʦʟʜʫʭʝ. ʇʨʠ ʵʪʦʤ ʩʢʦ-

ʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 200ï250 ʛʨʘʜ/ʯʘʩ. ʅʦʨʤʘʣʠʟʘʮʠʷ ï ʙʦʣʝʝ ʜʝʰʝʚʘʷ ʦʧʝ-

ʨʘʮʠʷ, ʯʝʤ ʦʪʞʠʛ, ʪ.ʢ. ʧʝʯʠ ʠʩʧʦʣʴʟʫʶʪ ʪʦʣʴʢʦ ʜʣʷ ʥʘʛʨʝʚʘ ʠ ʚʳʜʝʨʞʢʠ ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ ʥʦʨʤʘʣʠʟʘʮʠʠ. ʆʭʣʘʞʜʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʘ ʚʦʟʜʫʭʝ, ʚʥʝ ʧʝʯʠ. ʎʝʣʴ ʥʦʨʤʘ-

ʣʠʟʘʮʠʠ ï ʫʩʪʨʘʥʠʪʴ ʜʝʬʝʢʪʳ ʧʨʝʜʳʜʫʱʠʭ ʦʧʝʨʘʮʠʡ ʛʦʨʷʯʝʡ ʦʙʨʘʙʦʪʢʠ (ʣʠʪʴʷ ʠ 

ʢʦʚʢʠ), ʠʣʠ ʧʦʜʛʦʪʦʚʠʪʴ ʩʪʨʫʢʪʫʨʫ ʢ ʧʦʩʣʝʜʫʶʱʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʧʝʨʘʮʠʷʤ 

(ʥʘʧʨʠʤʝʨ, ʦʙʨʘʙʦʪʢʝ ʨʝʟʘʥʠʝʤ ʠʣʠ ʟʘʢʘʣʢʝ).  

ʀʟʦʪʝʨʤʠʯʝʩʢʠʡ ʦʪʞʠʛ. ɺ ʟʘʚʦʜʩʢʦʡ ʧʨʘʢʪʠʢʝ ʩ ʮʝʣʴʶ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ 

ʯʘʱʝ ʧʨʦʚʦʜʷʪ ʠʟʦʪʝʨʤʠʯʝʩʢʠʡ ʦʪʞʠʛ. ʉʪʘʣʴ ʥʘʛʨʝʚʘʶʪ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ, 

ʙʳʩʪʨʦ ʦʭʣʘʞʜʘʶʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʣʝʞʘʱʝʡ  ʥʘ 50-100 ʛʨʘʜ ʥʠʞʝ ʨʘʚʥʦʚʝʩʥʦʡ ʪʦʯ-

ʢʠ ɸ1 ʠ ʚʳʜʝʨʞʠʚʘʶʪ ʜʦ ʧʦʣʥʦʛʦ ʨʘʩʧʘʜʘ ʘʫʩʪʝʥʠʪʘ. ʇʦʩʢʦʣʴʢʫ ʪʝʤʧʝʨʘʪʫʨʫ  ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ ʣʝʛʯʝ, ʯʝʤ ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ, ʪʘʢʦʡ ʦʪʞʠʛ ʜʘʝʪ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʦʪʝʨʤʠʯʝʩʢʠʡ ʦʪʞʠʛ ʧʨʠʤʝʥʷʶʪ ʯʘʱʝ, ʯʝʤ ʦʪʞʠʛ 

ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ, ʪʘʢ ʢʘʢ ʵʪʦ ʩʦ-

ʢʨʘʱʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ. 

ʇʘʪʝʥʪʠʨʦʚʘʥʠʝ. ʇʘʪʝʥʪʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʧʨʦʯ-

ʥʦʡ ʢʘʥʘʪʥʦʡ ʧʨʦʚʦʣʦʢʠ. ʇʨʠ ʵʪʦʤ ʩʪʘʣʴ ʥʘʛʨʝʚʘʶʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʚʳʰʘʶʱʝʡ 

ɸ3 ʥʘ 1050-2000 
0
ʉ,  ʘ ʟʘʪʝʤ ʦʭʣʘʞʜʘʶʪ ʜʦ 450-550 

0
ʉ ʚ ʩʦʣʷʥʦʡ ʠʣʠ ʩʚʠʥʮʦʚʦʡ ʚʘʥ-

ʥʝ ʠ ʥʘʤʘʪʳʚʘʶʪ ʥʘ ʙʘʨʘʙʘʥ. ʇʦʩʣʝ ʪʘʢʦʛʦ ʦʪʞʠʛʘ ʩʪʘʣʴ ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʫ ʤʝʣʢʦʟʝʨ-

ʥʠʩʪʦʛʦ ʪʨʦʦʩʪʠʪʘ. ɿʘʪʝʤ ʩʪʘʣʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʣʦʯʝʥʠʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʜʦ 2000-3000 ʄʇʘ. 
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4.3 ɿʘʢʘʣʢʘ 

ɿʘʢʘʣʢʘ ï ʵʪʦ ʪʝʨʤʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʛʨʝʚʝ ʩʧʣʘʚʘ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʝʢ ʠ ʦʭʣʘʞʜʝʥʠʠ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ. ɺ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʣʠ ʚ ʩʧʣʘʚʝ ʧʦʣʠʤʦʨʬʥʦʝ ʧʨʝʚʨʘɦ ʝʥʠʝ, ʮʝʣʴ ʟʘʢʘʣʢʠ 

ʨʘʟʣʠʯʥʘ. ɽʩʣʠ ʚ ʩʧʣʘʚʝ ʥʝ ʧʨʦʪʝʢʘʝʪ ʧʦʣʠʤʦʨʬʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ, ʟʘʢʘʣʢʦʡ ʤʦʞʥʦ  

ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ ʩʪʨʫʢʪʫʨʥʦʝ ʩʦ-

ʩʪʦʷʥʠʝ. ɽʩʣʠ ʚ ʩʧʣʘʚʝ ʧʨʦʪʝʢʘʝʪ ʧʦʣʠʤʦʨʬʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ, 

ʥʘʧʨʠʤʝʨ, ʚ ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ,  ʟʘʢʘʣʢʫ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʨʫʛʦʡ ʩʪʨʫʢ-

ʪʫʨʳ ï ʤʘʨʪʝʥʩʠʪʘ. 

 

ʈʠʩ. 4.5. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʠʥʪʝʨʚʘʣ ʥʘʛʨʝʚʘ ʧʦʜ ʟʘʢʘʣʢʫ. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ, ʟʘʢʘʣʢʫ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʧʦʣʥʫʶ ʠ 

ʥʝʧʦʣʥʫʶ.  

ɺ ʩʣʫʯʘʝ ʧʦʣʥʦʡ ʟʘʢʘʣʢʠ (ʨʠʩ. 4.6.) ʤʘʪʝʨʠʘʣ ʥʘʛʨʝʚʘʶʪ ʥʘ 30-50Áʉ ʚʳʰʝ ʣʠ-

ʥʠʠ GS ʜʣʷ ʜʦʵʚʪʝʢʪʦʠʜʥʦʡ ʩʪʘʣʠ ʠ ʵʚʪʝʢʪʦʠʜʥʦʡ, ʠ ʚʳʰʝ ʣʠʥʠʠ SK  ʜʣʷ ʟʘʵʚʪʝʢʪʦ-

ʠʜʥʦʡ ʩʪʘʣʠ. ʇʨʠ ʵʪʦʤ ʩʪʘʣʴ ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʨʫʢʪʫʨʫ ʘʫʩʪʝʥʠʪ ʠ ʘʫʩʪʝʥʠʪ + ʮʝʤʝʥ-

ʪʠʪ, ʟʘʪʝʤ ʧʨʠ ʙʳʩʪʨʦʤ ʦʭʣʘʞʜʝʥʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʨʘʟʫʝʪʩʷ ʤʘʨʪʝʥʩʠʪ (ʜʣʷ 

ʜʦʵʚʪʝʢʪʦʠʜʥʦʡ ʩʪʘʣʠ) ʠ ʤʘʨʪʝʥʩʠʪ +ʮʝʤʝʥʪʠʪ (ʜʣʷ ʟʘʵʚʪʝʢʪʦʠʜʥʦʡ ʩʪʘʣʠ).  

ʇʨʠ ʥʝʧʦʣʥʦʡ ʟʘʢʘʣʢʝ (ʨʠʩ.4.7.) ʧʨʦʠʟʚʦʜʷʪ ʥʘʛʨʝʚ ʚʳʰʝ ʣʠʥʠʠ PSK ʜʠʘ-

ʛʨʘʤʤʳ ʥʘ 30 - 50Áʉ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʬʝʨʨʠʪʘ + ʘʫʩʪʝʥʠʪʘ (ʜʣʷ ʜʦʵʚ-
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ʪʝʢʪʦʠʜʥʦʡ ʩʪʘʣʠ) ʠ ʘʫʩʪʝʥʠʪʘ (ʜʣʷ ʟʘʵʚʪʝʢʪʦʠʜʥʦʡ ʩʪʘʣʠ). ʇʨʠ ʙʳʩʪʨʦʤ ʦʭʣʘʞʜʝ-

ʥʠʠ ʙʫʜʝʪ ʦʙʨʘʟʦʚʘʥ ʬʝʨʨʠʪ + ʤʘʨʪʝʥʩʠʪ (ʜʣʷ ʜʦʵʚʪʝʢʪʦʠʜʥʦʡ ʩʪʘʣʠ) ʠ ʘʫʩʪʝʥʠʪ + 

ʤʘʨʪʝʥʩʠʪ (ʜʣʷ ʟʘʵʚʪʝʢʪʦʠʜʥʦʡ ʩʪʘʣʠ). ʅʝʧʦʣʥʘʷ ʟʘʢʘʣʢʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʣʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ.  

 

ʈʠʩ. 4.6. ʉʪʨʫʢʪʫʨʥʳʝ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʜʦʵʚʪʝʢʪʦʠʜʥʦʡ ʩʪʘʣʠ ʧʨʠ ʟʘʢʘʣʢʝ:  

ʘ ï ʧʦʣʥʘʷ ʟʘʢʘʣʢʘ; ʙ ï ʥʝʧʦʣʥʘʷ ʟʘʢʘʣʢʘ. 

 

 

ʈʠʩ. 4.7. ʉʪʨʫʢʪʫʨʥʳʝ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʟʘʵʚʪʝʢʪʦʠʜʥʦʡ ʩʪʘʣʠ ʧʨʠ ʟʘʢʘʣʢʝ: ʘ ï ʥʝʧʦʣ-

ʥʘʷ ʟʘʢʘʣʢʘ; ʙ ï ʧʦʣʥʘʷ ʟʘʢʘʣʢʘ. 

 

ɿʘʢʘʣʢʘ ʚ ʦʜʥʦʤ ʦʭʣʘʜʠʪʝʣʝ ï ʥʘʛʨʝʪʫʶ ʜʦ ʦʧʨʝʜʝʣʸʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʜʝʪʘʣʴ 

ʧʦʛʨʫʞʘʶʪ ʚ ʟʘʢʘʣʦʯʥʫʶ ʞʠʜʢʦʩʪʴ, ʛʜʝ ʦʥʘ ʦʩʪʘʸʪʩʷ ʜʦ ʧʦʣʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. ʕʪʦʪ 

ʘ ʙ 
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ʩʧʦʩʦʙ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʟʘʢʘʣʢʝ ʥʝʩʣʦʞʥʳʭ ʜʝʪʘʣʝʡ ʠʟ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥ-

ʥʳʭ ʩʪʘʣʝʡ. 

ʇʨʝʨʳʚʠʩʪʘʷ ʟʘʢʘʣʢʘ ʚ ʜʚʫʭ ʩʨʝʜʘʭ ð ʵʪʦʪ ʩʧʦʩʦʙ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʟʘʢʘʣʢʝ 

ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ. ɼʝʪʘʣʴ ʩʥʘʯʘʣʘ ʙʳʩʪʨʦ ʦʭʣʘʞʜʘʶʪ ʚ ʙʳʩʪʨʦ ʦʭʣʘʞʜʘ-

ʶʱʝʡ ʩʨʝʜʝ (ʥʘʧʨʠʤʝʨ ʚʦʜʝ), ʘ ʟʘʪʝʤ ʚ ʤʝʜʣʝʥʥʦ ʦʭʣʘʞʜʘʶʱʝʡ (ʤʘʩʣʦ). 

ʉʪʨʫʡʯʘʪʘʷ ʟʘʢʘʣʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʨʳʟʛʠʚʘʥʠʠ ʜʝʪʘʣʠ ʠʥʪʝʥʩʠʚʥʦʡ ʩʪʨʫʸʡ 

ʚʦʜʳ ʠ ʦʙʳʯʥʦ ʝʸ ʧʨʠʤʝʥʷʶʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʫʞʥʦ ʟʘʢʘʣʠʪʴ ʯʘʩʪʴ ʜʝʪʘʣʠ. ʇʨʠ ʵʪʦʤ 

ʩʧʦʩʦʙʝ ʥʝ ʦʙʨʘʟʫʝʪʩʷ ʧʘʨʦʚʘʷ ʨʫʙʘʰʢʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʫʶ ʧʨʦʢʘʣʠ-

ʚʘʝʤʦʩʪʴ, ʯʝʤ ʧʨʦʩʪʘʷ ʟʘʢʘʣʢʘ ʚ ʚʦʜʝ. ʊʘʢʘʷ ʟʘʢʘʣʢʘ ʦʙʳʯʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʠʥʜʫʢ-

ʪʦʨʘʭ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʊɺʏ. 

ʉʪʫʧʝʥʯʘʪʘʷ ʟʘʢʘʣʢʘ ð ʟʘʢʘʣʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʜʝʪʘʣʴ ʦʭʣʘʞʜʘʝʪʩʷ ʚ ʟʘʢʘʣʦʯ-

ʥʦʡ ʩʨʝʜʝ, ʠʤʝʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʫ ʚʳʰʝ ʤʘʨʪʝʥʩʠʪʥʦʡ ʪʦʯʢʠ ʜʣʷ ʜʘʥʥʦʡ ʩʪʘʣʠ. ʇʨʠ 

ʦʭʣʘʞʜʝʥʠʠ ʠ ʚʳʜʝʨʞʢʝ ʚ ʵʪʦʡ ʩʨʝʜʝ ʟʘʢʘʣʠʚʘʝʤʘʷ ʜʝʪʘʣʴ ʜʦʣʞʥʘ ʧʨʠʦʙʨʝʩʪʠ ʚʦ 

ʚʩʝʭ ʪʦʯʢʘʭ ʩʝʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʢʘʣʦʯʥʦʡ ʚʘʥʥʳ. ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʦʢʦʥʯʘʪʝʣʴʥʦʝ, 

ʦʙʳʯʥʦ ʤʝʜʣʝʥʥʦʝ, ʦʭʣʘʞʜʝʥʠʝ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘʢʘʣʢʘ, ʪʦ ʝʩʪʴ 

ʧʨʝʚʨʘʱʝʥʠʝ ʘʫʩʪʝʥʠʪʘ ʚ ʤʘʨʪʝʥʩʠʪ. 

ʀʟʦʪʝʨʤʠʯʝʩʢʘʷ ʟʘʢʘʣʢʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʪʫʧʝʥʯʘʪʦʡ ʧʨʠ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʟʘ-

ʢʘʣʢʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʨʞʠʚʘʪʴ ʩʪʘʣʴ ʚ ʟʘʢʘʣʦʯʥʦʡ ʩʨʝʜʝ ʩʪʦʣʴʢʦ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ 

ʫʩʧʝʣʦ ʟʘʢʦʥʯʠʪʴʩʷ ʠʟʦʪʝʨʤʠʯʝʩʢʦʝ ʧʨʝʚʨʘʱʝʥʠʝ ʘʫʩʪʝʥʠʪʘ. 

4.4 ʆʪʧʫʩʢ 

ɿʘʢʘʣʝʥʥʘʷ ʩʪʘʣʴ ʦʯʝʥʴ ʪʚʝʨʜʘʷ, ʥʦ ʦʥʘ ʭʨʫʧʢʘʷ, ʫ ʥʝʝ ʥʠʟʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ 

ʙʦʣʴʰʠʝ ʚʥʫʪʨʝʥʥʠʝ ʥʘʧʨʷʞʝʥʠʷ. ɺ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʠʟʜʝʣʠʝ ʥʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦ, ʥʝ 

ʥʘʜʝʞʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʧʦ-

ʚʳʰʝʥʠʷ ʧʣʘʩʪʠʯʥʦʩʪʠ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʚʩʝʛʜʘ ʩʣʝʜʫʝʪ ʝʱʝ ʦʜʥʘ ʦʧʝʨʘʮʠʷ ʪʝʨʤʠʯʝ-

ʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʦʪʧʫʩʢ. 

ʆʪʧʫʩʢ ï ʟʘʢʣʶʯʠʪʝʣʴʥʘʷ ʪʝʨʤʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ, ʩʦʩʪʦʷʱʘʷ ʚ ʥʘʛʨʝʚʝ ʟʘʢʘ-

ʣʝʥʥʦʛʦ ʩʧʣʘʚʘ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʬʘʟʦʚʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ (ʜʣʷ ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ 

ʵʪʦ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ɸʩ1), ʚʳʜʝʨʞʢʝ ʠ ʦʭʣʘʞʜʝʥʠʠ ʥʘ ʚʦʟʜʫʭʝ. ʎʝʣʴʶ ʦʪʧʫʩʢʘ ʷʚ-

ʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʙʦʣʝʝ ʨʘʚʥʦʚʝʩʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʥʷʪʠʝ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ, 
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ʧʦʚʳʰʝʥʠʝ ʚʷʟʢʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʩʦʟʜʘʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʭ ʩʚʦʡʩʪʚ ʩʪʘʣʠ. 

ʅʠʟʢʠʡ ʦʪʧʫʩʢ ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʧʨʦʚʦʜʷʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 150-200 
0
ʉ. 

ʇʨʠ ʵʪʦʤ ʠʟ ʤʘʨʪʝʥʩʠʪʘ ʚʳʜʝʣʷʝʪʩʷ ʯʘʩʪʴ ʠʟʙʳʪʦʯʥʦʛʦ ʫʛʣʝʨʦʜʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʤʝʣʴʯʘʡʰʠʭ ʢʘʨʙʠʜʥʳʭ ʯʘʩʪʠʮ. ʅʦ ʧʦʩʢʦʣʴʢʫ ʩʢʦʨʦʩʪʴ ʜʠʬʬʫʟʠʠ ʟʜʝʩʴ ʝʱʝ ʤʘʣʘ, 

ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʫʛʣʝʨʦʜʘ ʚ ʤʘʨʪʝʥʩʠʪʝ ʦʩʪʘʝʪʩʷ. 

ʎʝʣʴʶ ʥʠʟʢʦʛʦ ʦʪʧʫʩʢʘ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʥʝʢʦʪʦ-

ʨʦʝ ʫʤʝʥʴʰʝʥʠʝ ʭʨʫʧʢʦʩʪʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʳʩʦʢʦʡ ʪʚʝʨʜʦʩʪʠ, ʧʨʦʯʥʦʩʪʠ ʠ ʠʟʥʦ-

ʩʦʩʪʦʡʢʦʩʪʠ ʠʟʜʝʣʠʡ. ʉʪʨʫʢʪʫʨʘ ʩʪʘʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʠʟʢʦʛʦ ʦʪʧʫʩʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʤʘʨʪʝʥʩʠʪ ʦʪʧʫʩʢʘ ʠʣʠ ʤʘʨʪʝʥʩʠʪ ʦʪʧʫʩʢʘ ʠ ʚʪʦʨʠʯʥʳʡ ʮʝʤʝʥʪʠʪ. ɿʘʢʘʣʢʝ ʠ 

ʥʠʟʢʦʤʫ ʦʪʧʫʩʢʫ ʧʦʜʚʝʨʛʘʶʪ ʨʝʞʫʱʠʡ ʠ ʤʝʨʠʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʘ ʪʘʢ  ʞʝ ʠʟʜʝ-

ʣʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʪʚʝʨʜʦʩʪʴʶ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ. ɿʘʢʘʣʢʝ ʠ 

ʥʠʟʢʦʤʫ ʦʪʧʫʩʢʫ ʧʦʜʚʝʨʛʘʶʪ ʩʪʘʣʠ ʩ 0,7-1,3 %ʉ. 

ʉʨʝʜʥʠʡ ʦʪʧʫʩʢ ʧʨʦʚʦʜʷʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 350-450 
0
ʉ. ʇʨʠ ʵʪʦʤ ʠʟ ʤʘʨʪʝʥ-

ʩʠʪʘ ʫʞʝ ʚʳʜʝʣʷʝʪʩʷ ʚʝʩʴ ʠʟʙʳʪʦʯʥʳʡ ʫʛʣʝʨʦʜ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʮʝʤʝʥʪʠʪʥʳʭ ʯʘʩʪʠʮ. 

ʊʝʪʨʘʛʦʥʘʣʴʥʳʝ ʠʩʢʘʞʝʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʞʝʣʝʟʘ ʩʥʠʤʘʶʪʩʷ, ʦʥʘ ʩʪʘʥʦ-

ʚʠʪʩʷ ʢʫʙʠʯʝʩʢʦʡ. ʄʘʨʪʝʥʩʠʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʬʝʨʨʠʪʦ-ʮʝʤʝʥʪʠʪʥʫʶ ʩʤʝʩʴ ʩ ʦʯʝʥʴ 

ʤʝʣʢʠʤʠ, ʚ ʚʠʜʝ ʠʛʦʣʦʯʝʢ, ʯʘʩʪʠʮʘʤʠ ʮʝʤʝʥʪʠʪʘ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʪʨʦʦʩʪʠʪʦʤ 

ʦʪʧʫʩʢʘ. 

ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʚʝ-

ʣʠʯʝʥʠʠ ʧʨʝʜʝʣʘ ʫʧʨʫʛʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʜʝʡʩʪʚʠʶ ʫʜʘʨʥʳʭ 

ʥʘʛʨʫʟʦʢ. ɿʘʢʘʣʢʫ ʠ ʩʨʝʜʥʠʡ ʦʪʧʫʩʢ ʧʨʦʚʦʜʷʪ ʜʣʷ ʧʨʫʞʠʥ, ʨʝʩʩʦʨ, ʫʜʘʨʥʦʛʦ ʠʥʩʪʨʫ-

ʤʝʥʪʘ. ʉʨʝʜʥʠʡ ʦʪʧʫʩʢ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʩʪʘʣʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ 0,5ï0,65 %. 

ɺʳʩʦʢʠʡ ʦʪʧʫʩʢ ʧʨʦʚʦʜʷʪ ʜʣʷ ʩʨʝʜʥʝʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛ-

ʣʝʨʦʜʘ  0,3-0,45 %. ʆʥ  ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʛʨʝʚʝ ʟʘʢʘʣʝʥʥʦʡ ʩʪʘʣʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 550-

650 
0
ʉ. ʎʝʣʴ ʚʳʩʦʢʦʛʦ ʦʪʧʫʩʢ ï ʜʦʩʪʠʞʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʧʨʦʯʥʦʩʪʠ, 

ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʚʷʟʢʦʩʪʠ. ʉʪʨʫʢʪʫʨʘ ʩʪʘʣʠ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʠ ʚʳʩʦʢʦʛʦ ʦʪʧʫʩʢʘ ï ʩʦʨ-

ʙʠʪ ʦʪʧʫʩʢʘ (ʤʝʣʢʘʷ ʩʤʝʩʴ ʬʝʨʨʠʪʘ ʠ ʟʝʨʥʠʩʪʦʛʦ ʮʝʤʝʥʪʠʪʘ, ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʮʝʤʝʥʪʠʪʦʤ ʪʨʦʩʪʠʪʘ ʦʪʧʫʩʢʘ). ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ 

ʟʘʢʘʣʢʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʳʩʦʢʦʛʦ ʦʪʧʫʩʢʘ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʪʝʨʤʠʯʝʩʢʦʡ 
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ʦʙʨʘʙʦʪʢʠ ʠʟʜʝʣʠʡ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʜʝʡʩʪʚʠʶ ʚʳʩʦʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʫʜʘʨʥʳʭ, ʯʘʩʪʦ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ 

ʥʘʛʨʫʟʦʢ. ɿʘʢʘʣʢʫ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʩʦʢʠʤ ʦʪʧʫʩʢʦʤ ʥʘʟʳʚʘʶʪ ʫʣʫʯʰʝʥʠʝʤ.  

 

ʊɽʄɸ 5. ʍʀʄʀʂʆ-ʊɽʈʄʀʏɽʉʂɸʗ ʆɹʈɸɹʆʊʂɸ  

5.1 ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ 

ʍʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ (ʍʊʆ) ʥʘʟʳʚʘʶʪ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʩʳɦ ʝʥʠʝ 

ʩʪʘʣʠ ʭʠʤʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʫʪʝʤ ʠʭ ʜʠʬʬʫʟʠʠ ʚ ʘʪʦʤʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʟ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɺ ʭʦʜʝ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʷʟʘʪʝʣʴʥʦ 

ʠʟʤʝʥʷʝʪʩʷ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʠ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ 

ʠʟʜʝʣʠʡ. ʇʨʠ ʍʊʆ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʜʝʪʘʣʠ ʥʘʛʨʝʚʘʶʪ ʚ ʢʘʢʠʭ-ʣʠʙʦ ʭʠʤʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʭ ʩʨʝʜʘʭ. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʠ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʚʳʜʝʨʞʢʠ. ʍʊʆ ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʊʝʤʧʝʨʘʪʫ-

ʨʫ ʧʨʦʮʝʩʩʘ ʚʳʙʠʨʘʶʪ ʢʦʥʢʨʝʪʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʦʙʨʘʙʦʪʢʠ. 

ʇʝʨʚʦʩʪʝʧʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʣʶʙʦʛʦ ʚʠʜʘ ʍʊʆ ʷʚʣʷʶʪʩʷ ʜʠʩʩʦʮʠʘʮʠʷ, ʘʙ-

ʩʦʨʙʮʠʷ ʠ ʜʠʬʬʫʟʠʷ. ɼʠʩʩʦʮʠʘʮʠʷ ï ʨʘʟʣʦʞʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʜʣʷ ʧʦʣʫ-

ʯʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ  ʚ ʙʦʣʝʝ ʘʢʪʠʚʥʦʤ, ʘʪʦʤʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɸʙʩʦʨʙʮʠʷ ï 

ʧʦʛʣʦʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʝʪʘʣʠ ʘʪʦʤʦʚ ʫʢʘʟʘʥʥʳʭ ʥʝʤʝʪʘʣʣʦʚ. ɼʠʬʬʫʟʠʷ ï ʧʝʨʝ-

ʤʝʱʝʥʠʝ ʘʙʩʦʨʙʠʨʦʚʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚʛʣʫʙʴ ʠʟʜʝʣʠʷ. ʉʢʦʨʦʩʪʠ ʚʩʝʭ ʪʨʝʭ ʧʨʦʮʝʩʩʦʚ 

ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʩʦʛʣʘʩʦʚʳʚʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɼʣʷ ʘʙʩʦʨʙʮʠʠ ʠ ʜʠʬʬʫʟʠʠ 

ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʥʘʩʳʱʘʶʱʠʡ ʵʣʝʤʝʥʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʣ ʩ ʦʩʥʦʚʥʳʤ ʤʝʪʘʣʣʦʤ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʣʠʙʦ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ, ʣʠʙʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʵʪʦʛʦ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʥʝʚʦʟʤʦʞʥʘ. 

ʉʢʦʨʦʩʪʴ ʜʠʬʬʫʟʠʠ ʘʪʦʤʦʚ ʚ ʨʝʰʝʪʢʫ ʞʝʣʝʟʘ ʥʝʦʜʠʥʘʢʦʚʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘ-

ʚʘ ʠ ʩʪʨʦʝʥʠʷ ʦʙʨʘʟʫʶʱʠʭʩʷ ʬʘʟ. ʇʨʠ ʥʘʩʳʱʝʥʠʠ ʫʛʣʝʨʦʜʦʤ ʠʣʠ ʘʟʦʪʦʤ, ʩʦʩʪʘʚʣʷ-

ʶʱʠʤʠ ʩ ʞʝʣʝʟʦʤ ʪʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ ʚʥʝʜʨʝʥʠʷ, ʜʠʬʬʫʟʠʷ ʧʨʦʪʝʢʘʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ 

ʧʨʠ ʥʘʩʳʱʝʥʠʠ ʤʝʪʘʣʣʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʪʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ ʟʘʤʝʱʝʥʠʷ. ʇʦʵʪʦʤʫ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʦʙʨʘ-

ʙʦʪʢʠ. 
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ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʣʱʠʥʳ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʣʦʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ ʥʘʩʳɦ ʝʥʠʠ 

ʩʪʘʣʠ ʪʝʤ ʠʣʠ ʠʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʦʙʳʯʥʦ ʫʢʘʟʳʚʘʝʪʩʷ ʥʝ ʧʦʣʥʘʷ ʝʛʦ ʚʝʣʠʯʠʥʘ ʩ ʠʟʤʝ-

ʥʝʥʥʳʤ ʩʦʩʪʘʚʦʤ, ʘ ʪʦʣʴʢʦ ʛʣʫʙʠʥʘ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʚʝʨʜʦʩʪʠ ʠʣʠ ʩʪʨʫʢʪʫʨʳ (ʵʬ-

ʬʝʢʪʠʚʥʘʷ ʪʦʣʱʠʥʘ). 

ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ ʷʚʣʷʶʪʩʷ ʮʝʤʝʥʪʘ-

ʮʠʷ, ʘʟʦʪʠʨʦʚʘʥʠʝ, ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʷ, ʮʠʘʥʠʨʦʚʘʥʠʝ ʠ ʜʠʬʬʫʟʠʦʥʥʘʷ ʤʝʪʘʣʣʠʟʘʮʠʷ. 

5.2 ʎʝʤʝʥʪʘʮʠʷ 

ʎʝʤʝʥʪʘʮʠʝʡ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʥʘʩʳʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʩʪʘʣʠ ʫʛ-

ʣʝʨʦʜʦʤ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʝʪʘʣʝʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʤʘʰʠʥ 

(ʚʩʝʚʦʟʤʦʞʥʳʝ ʰʝʩʪʝʨʥʠ, ʟʫʙʯʘʪʳʝ ʤʫʬʪʳ ʠ ʚʪʫʣʢʠ, ʧʘʣʴʮʳ), ʠʩʧʳʪʳʚʘʶʱʠʭ ʚ 

ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʘʪʠʯʝʩʢʠʝ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʧʝʨʝʤʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʠ ʧʦʜ-

ʚʝʨʞʝʥʥʳʭ ʠʟʥʘʰʠʚʘʥʠʶ. ʇʨʠ ʵʪʦʤ ʠʟʜʝʣʠʷ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘ-

ʣʝʡ (0,10 - 0,25% ʉ), ʥʘʛʨʝʚʘʶʪ ʚ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʫʛʣʝʨʦʜ. ɺʳʙʦʨ ʪʘʢʠʭ ʩʪʘʣʝʡ 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʝʨʜʮʝʚʠʥʘ ʠʟʜʝʣʠʷ, ʥʝ ʥʘʩʳʱʘʶʱʘʷʩʷ ʫʛʣʝʨʦʜʦʤ ʧʨʠ 

ʮʝʤʝʥʪʘʮʠʠ, ʩʦʭʨʘʥʷʣʘ ʚʳʩʦʢʫʶ ʚʷʟʢʦʩʪʴ ʧʦʩʣʝ ʟʘʢʘʣʢʠ.  

ʎʝʤʝʥʪʘʮʠʶ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʪʚʸʨʜʦʤ ʢʘʨʙʶʨʠʟʘʪʦʨʝ (ʫʛʦʣ, ʫʛʣʝʢʠʩʣʳʡ ʙʘ-

ʨʠʡ, ʫʛʣʝʢʠʩʣʳʡ ʥʘʪʨʠʡ), ʚ ʛʘʟʦʚʦʤ ʢʘʨʙʶʨʠʟʘʪʦʨʝ, ʚ ʢʠʧʷʱʝʤ ʩʣʦʝ, ʚ ʨʘʩʪʚʦʨʘʭ 

ʵʣʝʢʪʨʦʣʠʪʦʚ, ʚ ʧʘʩʪʘʭ. 

ʀʟʜʝʣʠʷ, ʧʦʜʣʝʞʘʱʠʝ ʮʝʤʝʥʪʘʮʠʠ ʚ ʪʚʸʨʜʦʤ ʢʘʨʙʶʨʠʟʘʪʦʨʝ, ʧʦʩʣʝ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʫʢʣʘʜʳʚʘʶʪ ʚ ʝʤʢʦʩʪʠ, ʢʫʜʘ ʜʦʙʘʚʣʷʶʪ ʢʘʨʙʶʨʠʟʘʪʦʨ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʝʤʢʦʩʪʴ ʧʦʤʝʱʘʶʪ ʚ ʧʝʯʴ. ʉʤʝʩʴ ʥʘʛʨʝʚʘʶʪ ʜʦ 900-950̄ ʉ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳ-

ʜʝʨʞʢʠ ʧʨʠ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʙʫʝʤʦʡ ʪʦʣʱʠʥʳ ʩʣʦʷ ʠ ʨʘʟʤʝʨʦʚ 

ʷʱʠʢʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʣʘʩʪʘ ʛʣʫʙʠʥʦʡ 0,7-1,5 ʤʤ ʚʳʜʝʨʞʢʘ ʩʦʩʪʘʚʣʷʝʪ 6-15 ʯ. 

ɺ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʘ ʮʝʤʝʥʪʘʮʠʠ ʣʝʞʘʪ ʩʣʝʜʫʶʱʠʝ ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ. ɺ 

ʝʤʢʦʩʪʠ ʠʤʝʝʪʩʷ ʚʦʟʜʫʭ, ʢʠʩʣʦʨʦʜ ʢʦʪʦʨʦʛʦ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʫʝʪ ʩ ʫʛʣʝʨʦʜʦʤ ʢʘʨʙʶʨʠʟʘʪʦʨʘ, ʦʙʨʘʟʫʷ ʉʆ. ʇʨʠ ʵʪʦʤ ʫʛʘʨʥʳʡ ʛʘʟ ʚ ʧʨʠʩʫʪ-

ʩʪʚʠʠ ʞʝʣʝʟʘ ʨʘʟʣʘʛʘʝʪʩʷ ʧʦ ʫʨʘʚʥʝʥʠʶ: 2ʉʆ ­ ʉʆ2 + Cʘʪ
.
 ʋʛʣʝʨʦʜ, ʚʳʜʝʣʷʶʱʠʡʩʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʡ ʨʝʘʢʮʠʠ, ʚ ʤʦʤʝʥʪ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʪʦʤʘʨʥʳʤ ʠ ʜʠʬ-

ʬʫʥʜʠʨʫʝʪ ʚ ʘʫʩʪʝʥʠʪ: ʉʘʪ ­ Fg ­ Fg(ʉ) - ʘʫʩʪʝʥʠʪ. ʇʨʦʮʝʩʩ ʪʚʝʨʜʦʛʦ ʥʘʫʛʣʝʨʦʞʠ-

ʚʘʥʠʷ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: ʙʦʣʴʰʦʝ ʚʨʝʤʷ (ʤʥʦʛʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ), 
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ʪʨʫʜʥʦ ʧʦʜʜʘʝʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʢʦʥʪʨʦʣʶ; ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʫ-

ʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ; ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʯʝʥʴ ʛʨʦʤʦʟʜʢʦʝ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʷʚʣʷʝʪʩʷ ʛʘʟʦʚʦʝ ʥʘʫʛʣʝʨʦʞʠʚʘʥʠʝ, 

ʠʤʝʶʱʝʝ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ. ɺ ʭʦʜʝ ʥʝʛʦ ʤʦʞʥʦ ʪʦʯʥʦ ʧʦʣʫʯʠʪʴ ʟʘʜʘʥʥʫʶ ʢʦʥʮʝʥ-

ʪʨʘʮʠʶ ʫʛʣʝʨʦʜʘ ʚ ʩʣʦʝ; ʩʦʢʨʘʱʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʢʘʢ ʦʪʧʘʜʘʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʧʨʦʛʨʝʚʘ ʷʱʠʢʦʚ, ʥʘʧʦʣʥʝʥʥʳʭ ʤʘʣʦʪʝʧʣʦʧʨʦʚʦʜʥʳʤ ʢʘʨʙʶʨʠʟʘʪʦʨʦʤ; 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪʩʷ ʧʦʩʣʝʜʫʶʱʘʷ ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʜʝʣʠʡ. ʇʨʠ ʥʝʤ ʜʝ-

ʪʘʣʠ ʥʘʛʨʝʚʘʶʪ ʚ ʘʪʤʦʩʬʝʨʝ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʭ ʛʘʟʦʚ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ-

ʨʦʜʥʳʝ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʛʘʟʳ. ʄʝʪʘʥ - ʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʢʘʨʙʶʨʠʟʘʪʦʨ. ʆʩʥʦʚʥʦʡ 

ʨʝʘʢʮʠʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʥʘʫʛʣʝʨʦʞʠʚʘʥʠʝ ʧʨʠ ʛʘʟʦʚʦʡ ʮʝʤʝʥʪʘʮʠʠ, ʷʚʣʷʝʪʩʷ 

ʜʠʩʩʦʮʠʘʮʠʷ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʢʠʩʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜ-

ʥʳʭ ʛʘʟʦʚ, ʠ ʜʠʬʬʫʟʠʷ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʘʪʦʤʘʨʥʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʘʫʩʪʝʥʠʪ ʧʦ ʚʳʰʝ-

ʫʢʘʟʘʥʥʳʤ ʨʝʘʢʮʠʷʤ. 

ʇʦʩʣʝ ʮʝʤʝʥʪʘʮʠʠ ʠʟʜʝʣʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʤʝʣʢʦʟʝʨʥʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʟʘʵʚʪʝʢ-

ʪʦʠʜʥʦʡ ʩʪʘʣʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʝʨʣʠʪʘ ʠ ʚʪʦʨʠʯʥʦʛʦ ʮʝʤʝʥʪʠʪʘ. ʆʜʥʘʢʦ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʧʦ ʦʢʦʥʯʘʥʠʠ ʧʨʦʮʝʩʩʘ ʥʘʫʛʣʝʨʦʞʠʚʘʥʠʷ ʜʝʪʘʣʠ ʥʝ ʧʦʣʫʯʘʶʪ ʪʨʝʙʫʝʤʳʭ 

ʩʚʦʡʩʪʚ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ. ʇʦʩʣʝ ʮʝʤʝʥʪʘʮʠʠ ʠʟʜʝʣʠʷ ʧʦʜ-

ʚʝʨʛʘʶʪ ʟʘʢʘʣʢʝ ʩ ʦʪʧʫʩʢʦʤ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʠʟ-

ʜʝʣʠʡ ʚʳʩʦʢʦʡ ʪʚʝʨʜʦʩʪʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʤʷʛʢʦʡ ʚʷʟʢʦʡ ʩʝʨʜʮʝʚʠʥʳ, ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʩʞʘʪʠʷ, ʫʚʝʣʠʯʠʚʘʶʱʠʭ ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʜʝ-

ʪʘʣʝʡ. 

5.3 ɸʟʦʪʠʨʦʚʘʥʠʝ 

ɸʟʦʪʠʨʦʚʘʥʠʝʤ ʥʘʟʳʚʘʝʪʩʷ ʍʊʆ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʜʝʪʘʣʠ 

ʥʘʩʳʱʘʝʪʩʷ ʘʟʦʪʦʤ. ʇʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʝ ʘʤʤʠʘʢʘ, ʢʦʪʦʨʳʡ ʧʨʠ 

ʥʘʛʨʝʚʘʥʠʠ ʨʘʟʣʘʛʘʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʚʝʨʜʦʩʪʴ ʠ ʠʟʥʦʩʦʩʪʦʡ-

ʢʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʠ ʢʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ ʚ ʪʘʢʠʭ ʩʨʝʜʘʭ, ʢʘʢ 

ʚʦʟʜʫʭ, ʚʦʜʘ, ʧʘʨ ʠ ʪ. ʜ. 

ɸʟʦʪʠʨʦʚʘʥʠʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ, ʮʠʣʠʥʜʨʦʚ ʤʦʱʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ, ʤʥʦʛʠʭ ʜʝʪʘʣʝʡ ʩʪʘʥʢʦʚ ʠ ʜʨʫʛʠʭ ʠʟʜʝʣʠʡ. 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʜʝʪʘʣʝʡ ʨʘʟʣʠʯʘʶʪ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʨʦ-

ʮʝʩʩʘ: ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʚʝʨʜʦʩʪʠ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ (ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʝ). 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʙʫʝʤʦʡ ʪʦʣɦ ʠʥʳ 

ʘʟʦʪʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ. ʏʝʤ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʩʳʱʝʥʠʷ, ʪʝʤ ʥʠʞʝ ʪʚʝʨʜʦʩʪʴ ʠ 

ʙʦʣʴʰʝ ʝʛʦ ʛʣʫʙʠʥʘ. ʉʥʠʞʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʥʘʩʳʱʘʝʤʦʛʦ ʩʣʦʷ ʩʚʟ̫ʘʥʦ ʩ ʢʦʘʛʫʣʷʮʠʝʡ 

ʯʘʩʪʠʮ ʥʠʪʨʠʜʦʚ ʣʝʛʠʨʫʁ ʱʠʭ ʵʣʝʤʝʥʪʦʚ. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʜʝʪʘʣʠ ʥʘʩʳʱʘʶʪ ʘʟʦʪʦʤ ʧʨʠ 500- 520̄ ʉ, ʧʨʦʮʝʩʩ ʧʨʦʜʦʣʞʘ-

ʝʪʩʷ ʦʪ 24 ʜʦ 90 ʯ. ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʜʦʩʪʠʛʘʝʪ 10- 12 %, ʪʦʣ-

ʱʠʥʘ  - ʧʦʨʷʜʢʘ 0,3-0,6 ʤʤ, ʪʚʝʨʜʦʩʪʴ ʜʦʭʦʜʠʪ ʜʦ 1000-1200 ʝʜʠʥʠʮ HV. ɼʣʷ ʫʩʢʦ-

ʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʝʛʦ ʧʨʦʚʦʜʷʪ
 
 ʜʚʫʭ ʩʪʫʧʝʥʯʘʪʦ: ʚʥʘʯʘʣʝ ʧʨʠ 500-520̄ʉ, ʘ ʟʘʪʝʤ ʧʨʠ 

560-600̄ ʉ. ʇʦʩʣʝʜʫʶʱʝʝ ʦʭʣʘʞʜʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʤʝʩʪʝ ʩ ʧʝʯʴʶ ʚ ʧʦʪʦʢʝ ʘʤʤʠ-

ʘʢʘ. 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʘʟʦʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʷʪ ʧʨʠ 650-700 ̄ ʉ. ʉʢʦʨʦʩʪʴ ʜʠʬʬʫʟʠʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ. ʅʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʜʝʣʠʡ ʦʙʨʘʟʫʝʪʩʷ ʩʣʦʡ ʪʦʣʱʠʥʦʡ 0,01 - 0,03 ʤʤ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ. ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʨʠʤʝ-

ʥʷʶʪ ʘʟʦʪʠʨʦʚʘʥʠʝ ʚ ʧʣʘʟʤʝ ʪʣʝʶʱʝʛʦ ʨʘʟʨʷʜʘ. 

ʄʝʭʘʥʠʟʤ ʧʨʦʮʝʩʩʘ ʚ ʦʙʦʠʭ ʩʧʦʩʦʙʘʭ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʚʨʘʱʝʥʠ-

ʷʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʜʠʩʩʦʮʠʘʮʠʶ ʘʤʤʠʘʢʘ ʠ ʧʦʛʣʦʱʝʥʠʝ ʘʪʦʤʘʨʥʦʛʦ ʘʟʦʪʘ ʞʝʣʝʟʦʤ: 

2NH3 ­ ɿʅ2 + 2Nʘʪ  ʠ Nʘʪ ­ Fea ­ Fea(N) ­ g'(Fe4N) ­ e(Fe2-3N) . 

ɸʟʦʪʠʨʦʚʘʥʥʳʡ ʩʣʦʡ ʥʘ ʞʝʣʝʟʝ ʩʦʩʪʦʠʪ ʠʟ ʥʠʪʨʠʜʥʦʡ ʟʦʥʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ 

ʩʦʙʦʡ ʩʤʝʩʴ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʥʠʪʨʠʜʦʚ ʞʝʣʝʟʘ Fe2-3N (e, 8,0 - 11,2 % N2) 

ʠ Fe4N (gô, 5,60-5,95 % N2), ʠ ʧʦʜʩʣʦʷ ʘʟʦʪʠʩʪʦʛʦ ʬʝʨʨʠʪʘ (a), ʚ ʢʦʪʦʨʦʤ ʧʨʠ ʦʭʣʘ-

ʞʜʝʥʠʠ ʚʳʜʝʣʷʝʪʩʷ ʥʠʪʨʠʜ ʞʝʣʝʟʘ Fe4N. ʇʨʠ ʘʟʦʪʠʨʦʚʘʥʠʠ ʚʳʰʝ 600 ʉ̄ ʤʝʞʜʫ ʥʠʪ-

ʨʠʜʥʳʤ ʩʣʦʝʤ ʠ a-ʬʘʟʦʡ ʦʙʨʘʟʫʝʪʩʷ ʩʣʦʡ ʘʟʦʪʠʩʪʦʛʦ ʘʫʩʪʝʥʠʪʘ (g). 

ɸʟʦʪʠʨʦʚʘʥʠʝ ï ʟʘʚʝʨʰʘʶʱʘʷ ʦʧʝʨʘʮʠʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʝʪʘʣʝʡ. ʆʥʠ ʧʦʜ-

ʚʝʨʛʘʶʪʩʷ ʝʡ ʧʦʩʣʝ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʦʢ ï ʟʘʢʘʣ-

ʢʠ ʩ ʚʳʩʦʢʠʤ ʦʪʧʫʩʢʦʤ. ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʠʟʜʝʣʠʷʭ ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʩʦʨʙʠʪʘ, ʢʦ-
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ʪʦʨʘʷ ʩʦʭʨʘʥʠʪʩʷ ʚ ʝʛʦ ʩʝʨʜʮʝʚʠʥʝ ʠ ʧʦʩʣʝ ʥʘʩʳʱʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʪ ʝʤʫ ʧʦʚʳʰʝʥ-

ʥʫʶ ʧʨʦʯʥʦʩʪʴ ʠ ʚʷʟʢʦʩʪʴ. ʊʘʢʠʝ ʜʝʪʘʣʠ ʠʤʝʶʪ ʩʝʨʳʡ ʮʚʝʪ. 

ʉʨʘʚʥʠʚʘʷ ʮʝʤʝʥʪʘʮʠʶ ʠ ʘʟʦʪʠʨʦʚʘʥʠʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ: ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʚʦʛʦ ʚʠʜʘ ʦʙʨʘʙʦʪʢʠ ʤʝʥʴʰʝ; ʫʧʨʦʯʥʝʥʥʳʡ ʩʣʦʡ ʧʦʣʫʯʘʝʪʩʷ ʙʦʣʝʝ 

ʛʣʫʙʦʢʠʤ ʠ ʜʦʧʫʩʢʘʝʪ ʙʦʣʴʰʠʝ ʫʜʝʣʴʥʳʝ ʜʘʚʣʝʥʠʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ; ʪʚʝʨʜʦʩʪʴ 

ʥʘʫʛʣʝʨʦʞʝʥʥʦʛʦ ʩʣʦʷ ʚ 1,5 - 2,0 ʨʘʟʘ ʤʝʥʴʰʝ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʥʘʛʨʝʚʝ ʪʦʣʴʢʦ ʜʦ 

180 ï 125̄ ʉ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʟʦʪʠʨʦʚʘʥʥʳʡ ʫʜʝʨʞʠʚʘʝʪ ʪʚʝʨʜʦʩʪʴ ʜʦ 600-650̄ʉ. 

5.4 ʅʠʪʨʦʮʝʤʝʥʪʘʮʠʷ 

ʅʠʪʨʦʮʝʤʝʥʪʘʮʠʝʡ ʥʘʟʳʚʘʶʪ ʧʨʦʮʝʩʩ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʛʦ ʩʣʦʷ ʩʪʘʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʛʣʝʨʦʜʦʤ ʠ ʘʟʦʪʦʤ ʧʨʠ 840-860Áʉ ʚ ʛʘʟʦʚʦʡ 

ʩʨʝʜʝ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʥʘʫʛʣʝʨʦʞʠʚʘʶʱʝʛʦ ʛʘʟʘ ʠ ʘʤʤʠʘʢʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦ-

ʮʝʩʩʘ 4-10 ʯ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ï ʧʦʚʳʰʝʥʠʝ ʪʚʝʨʜʦʩʪʠ, ʠʟʥʦ-

ʩʦʩʪʦʡʢʦʩʪʠ ʠ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ ʩʪʘʣʴʥʳʭ ʜʝʪʘʣʝʡ. 

ɼʣʷ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥ-

ʪʨʦʣʠʨʫʝʤʫʶ ʵʥʜʦʪʝʨʤʠʯʝʩʢʫʶ ʘʪʤʦʩʬʝʨʫ, ʢ ʢʦʪʦʨʦʡ ʜʦʙʘʚʣʷʶʪ ʦʪ 1,5 ʜʦ 5,5 % 

ʦʙʲʝʤʥ. ʥʝʦʙʨʘʙʦʪʘʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ 1,0-3,5 % ʦʙʲʝʤʥ. NH3. 

ʇʦʩʣʝ ʥʠʪʨʦʮʝʤʝʥʪʘʮʠʠ ʩʣʝʜʫʝʪ ʟʘʢʘʣʢʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʧʝʯʠ, ʨʝʞʝ ʚʩʣʝʜ 

ʟʘ ʧʦʚʪʦʨʥʳʤ ʥʘʛʨʝʚʦʤ, ʧʨʠʤʝʥʷʶʪ ʠ ʩʪʫʧʝʥʯʘʪʫʶ ʟʘʢʘʣʢʫ. ɼʘʣʝʝ ʟʘ ʟʘʢʘʣʢʦʡ ʧʨʦ-

ʚʦʜʷʪ ʦʪʧʫʩʢ ʧʨʠ 160-180 ̄ʉ. 

ʇʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʩʳʱʝʥʠʷ ʩʪʨʫʢʪʫʨʘ ʥʠʪʨʦʮʝʤʝʥʪʦʚʘʥʥʦʛʦ ʩʣʦʷ 

ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʤʘʨʪʝʥʩʠʪʘ, ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʤʝʣʢʠʭ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʢʘʨʙʦʥʠʪʨʠʜʦʚ ʠ 25- 30 % ʦʩʪʘʪʦʯʥʦʛʦ ʘʫʩʪʝ-

ʥʠʪʘ. ʊʚʝʨʜʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʠ ʥʠʟʢʦʛʦ ʦʪʧʫʩʢʘ HRC 58-60. ɺʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʘʫʩʪʝʥʠʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʫʶ ʧʨʠʨʘʙʘʪʳʚʘʝʤʦʩʪʴ. 

5.5. ʎʠʘʥʠʨʦʚʘʥʠʝ 

ʎʠʘʥʠʨʦʚʘʥʠʝʤ ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ ʩʦʚʤʝʩʪʥʦʝ ʥʘʩʳʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʠ 

ʫʛʣʝʨʦʜʦʤ ʠ ʘʟʦʪʦʤ ʚʩʣʝʜʩʪʚʠʝ ʦʢʠʩʣʝʥʠʷ ʨʘʩʧʣʘʚʣʝʥʥʳʭ ʮʠʘʥʠʩʪʳʭ ʩʦʣʝʡ ʧʨʠ 

ʥʘʛʨʝʚʘʥʠʠ ʜʦ 820-960 ̄ʉ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʣʦʷ ʥʝʙʦʣʴʰʦʡ ʪʦʣʱʠʥʳ (0,15 - 0,35 ʤʤ) ʧʨʦʮʝʩʩ ʧʨʦʚʦʜʷʪ 

ʧʨʠ 820-860̄ ʉ ʚ ʚʘʥʥʘʭ, ʩʦʜʝʨʞʘʱʠʭ 20-25% ʮʠʘʥʠʩʪʦʛʦ ʥʘʪʨʠʷ ï NaCN, 25-50% 
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ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ï NaCI ʠ 25-50% ʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʡ ʩʦʜʳ ï Na2CO3. ʇʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʥʘʩʳʱʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʝʙʫʝʤʦʡ ʛʣʫʙʠʥʦʡ ʩʣʦʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 30-90 ʤʠʥʫʪ. 

ɺʩʣʝʜ ʟʘ ʮʠʘʥʠʨʦʚʘʥʠʝʤ ʟʘʢʘʣʢʫ ʚʳʧʦʣʥʷʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʮʠʘʥʠʩʪʦʡ ʚʘʥʥʳ ʠ 

ʜʘʶʪ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʦʪʧʫʩʢ (180-200̄ʉ). ʊʚʝʨʜʦʩʪʴ ʮʠʘʥʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ ʧʦ-

ʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ï HRC 58-62; ʪʦʣʱʠʥʘ  0,15-0,30 ʤʤ. ʕʪʦʪ ʚʠʜ ʮʠʘʥʠʨʦ-

ʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʤʝʣʢʠʭ ʜʝʪʘʣʝʡ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʣʦʷ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʳ (0,5-2,0 ʤʤ) ʮʠʘʥʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʷʪ 

ʧʨʠ 930 ï 960Áʉ ʚ ʚʘʥʥʝ, ʩʦʜʝʨʞʘʱʝʡ 8% NaCN, 82% ɺʘʉ4 ʠ 10% NaCI. ɿʝʨʢʘʣʦ 

ʚʘʥʥʳ ʧʦʢʨʳʚʘʶʪ ʛʨʘʬʠʪʦʤ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʙʦʣʴʰʠʭ ʧʦʪʝʨʴ ʪʝʧʣʘ ʠ ʫʛʘʨʘ ʮʠ-

ʘʥʠʩʪʳʭ ʩʦʣʝʡ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʜʝʨʞʢʠ ʠʟʜʝʣʠʡ ʚ ʚʘʥʥʝ ʩʦʩʪʘʚʣʷʝʪ 1,5 - 6,0 

ʯ. ʇʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʪʘʣʴ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘʩʳʱʘʝʪʩʷ 

ʫʛʣʝʨʦʜʦʤ (ʜʦ 0,8 - 1,2% ʉ) ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ - ʘʟʦʪʦʤ (0,2 - 0,3% N). ʇʦʩʣʝ ʮʠʘ-

ʥʠʨʦʚʘʥʠʷ ʜʝʪʘʣʠ ʦʭʣʘʞʜʘʶʪ ʥʘ ʚʦʟʜʫʭʝ, ʘ ʟʘʪʝʤ ʟʘʢʘʣʠʚʘʶʪ ʩ ʥʘʛʨʝʚʦʤ ʚ ʩʦʣʷʥʦʡ 

ʚʘʥʥʝ ʠʣʠ ʧʝʯʠ ʠ ʧʦʜʚʝʨʛʘʶʪ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʦʪʧʫʩʢʫ. ʉʪʨʫʢʪʫʨʘ ʮʠʘʥʠʨʦ-

ʚʘʥʥʦʛʦ ʩʣʦʷ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʮʝʤʝʥʪʦʚʘʥʥʦʛʦ. ɻʣʫʙʦʢʦʝ ʮʠʘʥʠʨʦʚʘʥʠʝ 

ʧʨʠʤʝʥʷʶʪ ʥʘ ʥʝʢʦʪʦʨʳʭ ʟʘʚʦʜʘʭ ʚʤʝʩʪʦ ʮʝʤʝʥʪʘʮʠʠ. 

5.6 ʉʫʣʴʬʦʘʟʦʪʠʨʦʚʘʥʠʝ 

ʉʫʣʴʬʦʘʟʦʪʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʠʨʘʙʦʪʢʠ, ʧʦʚʳʰʝʥʠʷ ʠʟʥʦ-

ʩʦʩʪʦʡʢʦʩʪʠ ʠ ʧʨʦʪʠʚʦʟʘʜʠʨʥʳʭ ʩʚʦʡʩʪʚ, ʦʩʦʙʝʥʥʦ ʧʨʠ çʩʫʭʦʤè ʠ çʧʦʣʫʩʫʭʦʤè ʪʨʝ-

ʥʠʠ, ʧʨʠʤʝʥʷʶʪ ʩʫʣʴʬʦʘʟʦʪʠʨʦʚʘʥʠʝ, ʪ. ʝ. ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʥʘʩʳʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʟʜʝʣʠʡ ʘʟʦʪʦʤ, ʫʛʣʝʨʦʜʦʤ ʠ ʩʝʨʦʡ. ʉʫʣʴʬʦʘʟʦʪʠʨʦʚʘʥʥʳʡ ʩʣʦʡ ʠʤʝʝʪ ʩʪʨʦʝʥʠʝ 

ʘʥʘʣʦʛʠʯʥʦʝ ʘʟʦʪʠʨʦʚʘʥʥʦʤʫ ʩʣʦʶ, ʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʫʝʪʩʷ ʪʦʥʢʘʷ ʦʢʩʠʩʫʣʴ-

ʬʠʜʥʘʷ ʧʣʝʥʢʘ. ʇʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ 560-620̄ ʉ ʚ ʘʪʤʦʩʬʝʨʝ ʘʤʤʠʘʢʘ ʠ ʵʥ-

ʜʦʛʘʟʘ ʩ ʜʦʙʘʚʢʘʤʠ ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʚʝɦ ʝʩʪʚ H2S, CS2 ʠ SO2. 

5.7 ɹʦʨʠʨʦʚʘʥʠʝ 

ɹʦʨʠʨʦʚʘʥʠʝ ʩʪʘʣʠ - ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘʩʳʱʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪ-

ʥʳʭ ʩʣʦʝʚ ʩʪʘʣʴʥʳʭ ʠʟʜʝʣʠʡ ʙʦʨʦʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 900...950 Áʉ. ʎʝʣʴ ʙʦʨʠʨʦʚʘ-

ʥʠʷ ï ʧʦʚʳʰʝʥʠʝ ʪʚʝʨʜʦʩʪʠ, ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ ʩʪʘʣʴʥʳʭ 

ʠʟʜʝʣʠʡ. ɼʠʬʬʫʟʠʦʥʥʳʡ ʩʣʦʡ ʪʦʣʱʠʥʦʡ 0,05...0,15 ʤʤ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʙʦʨʠʜʦʚ FeB ʠ 

Fʝ2ɺ, ʦʙʣʘʜʘʝʪ ʚʝʩʴʤʘ ʚʳʩʦʢʦʡ ʪʚʝʨʜʦʩʪʴʶ, ʩʪʦʡʢʦʩʪʴʶ ʢ ʘʙʨʘʟʠʚʥʦʤʫ ʠʟʥʘʰʠʚʘ-
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ʥʠʶ ʠ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ. ɹʦʨʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʶʪ ʪʘʢʞʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʩʪʘʣʴʥʦʛʦ ʠʟʜʝʣʠʷ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘ-

ʪʫʨʘʭ. ʀʟʜʝʣʠʷ, ʧʦʜʚʝʨʛʰʠʝʩʷ ʙʦʨʠʨʦʚʘʥʠʶ, ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʜʦ 800Áʉ ʦʢʘ-

ʣʠʥʦʩʪʦʡʢʦʩʪʴʶ ʠ ʪʝʧʣʦʩʪʦʡʢʦʩʪʴʶ ʜʦ 900-950Áʉ. ʊʚʝʨʜʦʩʪʴ ʙʦʨʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ ʚ 

ʩʪʘʣʷʭ ʧʝʨʣʠʪʥʦʛʦ ʢʣʘʩʩʘ ʩʦʩʪʘʚʣʷʝʪ 15 000-20 000 ʄʇʘ. ɹʦʨʠʨʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦ ʵʬ-

ʬʝʢʪʠʚʥʦ ʜʣʷ ʧʦʚʳʰʝʥʠ̫ ʩʪʦʡʢʦʩʪʠ (ʚ 2...10 ʨʘʟ)  ʰʪʘʤʧʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ɹʦʨʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʪʚʝʨʜʳʭ, ʞʠʜʢʠʭ (ʵʣʝʢʪʨʦʣʠʟʥʦʝ ʠ ʙʝʟʵ-

ʣʝʢʪʨʦʣʠʟʥʦʝ ʙʦʨʠʨʦʚʘʥʠʝ) ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʩʨʝʜʘʭ. ʇʨʠ ʙʦʨʠʨʦʚʘʥʠʠ ʚ ʪʚʝʨʜʳʭ 

ʩʨʝʜʘʭ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʜʝʪʘʣʠ ʧʦʤʝʱʘʶʪʩʷ ʚ ʛʝʨʤʝʪʠʯʝʩʢʠ ʟʘʢʨʳʚʘʝʤʳʝ ʢʦʥʪʝʡ-

ʥʝʨʳ, ʥʘʟʳʚʘʝʤʳʝ ʙʦʨʠʟʘʪʦʨʘʤʠ. ʇʨʦʮʝʩʩ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʙʦʨʠʨʦʚʘʥʠʷ, ʠʣʠ ʙʦʨʠʨʦ-

ʚʘʥʠʷ ʚ ʧʦʨʦʰʢʦʚʳʭ ʩʨʝʜʘʭ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʘʢʫʫʤʝ ʠʣʠ ʚʦʜʦʨʦʜʥʳʭ ʩʨʝʜʘʭ. 

ɾʠʜʢʦʬʘʟʥʦʝ (ʙʝʟʵʣʝʢʪʨʦʣʠʟʥʦʝ) ʙʦʨʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʶʪ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʦʙʨʘʙʦʪ-

ʢʠ ʜʝʪʘʣʝʡ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʋʛʣʝʨʦʜ ʚ ʧʨʦʮʝʩʩʝ ʙʦʨʠʨʦʚʘʥʠʷ ʦʪʪʝʩʥʷʝʪʩʷ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʠ ʠ ʚ ʥʘʩʳʱʘʝʤʦʡ ʟʦʥʝ ʦʙʨʘʟʫʝʪʩʷ ʟʦʥʘ ʩʧʣʦʰʥʳʭ ʙʦʨʠʜʦʚ, ʭʠʤʠ-

ʯʝʩʢʠʡ ʩʦʩʪʘʚ ʬʦʨʤʘ ʠ ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘ-

ʚʘ ʩʪʘʣʠ. ʋʛʣʝʨʦʜ ʠ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʫʤʝʥʴʰʘʶʪ ʛʣʫʙʠʥʫ ʥʘʩʳʱʘʝʤʦʛʦ ʩʣʦʷ, 

ʯʝʤ ʚʳʰʝ ʠʭ ʩʦʜʝʨʞʘʥʠʝ, ʪʝʤ ʤʝʥʴʰʝ ʛʣʫʙʠʥʘ ʙʦʨʠʨʦʚʘʥʠʷ. 

5.8 ʉʠʣʠʮʠʨʦʚʘʥʠʝ 

ʉʠʣʠʮʠʨʦʚʘʥʠʝ ï ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʠʣʠ ʦʙʲʸʤʥʦʝ ʥʘʩʳʱʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʢʨʝʤʥʠ-

ʝʤ. ʉʠʣʠʮʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʨʘʙʦʪʢʦʡ ʤʘʪʝʨʠʘʣʘ ʚ ʧʘʨʘʭ ʢʨʝʤʥʠʷ, ʦʙʨʘʟʫʁ-

ʱʠʭʩʷ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʜ ʢʨʝʤʥʠʝʚʦʡ ʟʘʩʳʧʢʦʡ, ʠʣʠ ʚ ʛʘʟʦʚʦʡ ʩʨʝʜʝ, ʩʦ-

ʜʝʨʞʘʱʝʡ ʭʣʦʨʩʠʣʘʥʳ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝʩʷ ʚʦʜʦʨʦʜʦʤ  ʧʦ ʨʝʘʢʮʠʠ: SiCl4 + 2H2 = 

Si + 4HCl. 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʩʘ ʥʘʩʳʱʝʥʠʷ 1100-1200Ü ʉ. ɻʣʫʙʠʥʘ ʩʣʦʷ ʜʦʩʪʠʛʘʝʪ 0,8 

ʤʤ, ʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʢʦʣʦ ʩʫʪʦʢ. ʇʨʠ ʥʘʩʳʱʝʥʠʠ ʠʟ  ʛʘʟʦʚʦʡ ʬʘʟʳ ʠʩʧʦʣʴ-

ʟʫʶʪ ʛʘʟ SiH4 ï ʤʦʥʦʩʠʣʘʥ. ʉʠʣʠʮʠʨʦʚʘʥʠʝ ʯʘʱʝ ʧʨʦʚʦʜʷʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʘʩʳʱʝ-

ʥʠʝʤ ʜʝʪʘʣʠ Al,  ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʶʪ ʘʣʶʤʦʩʠʣʠʮʠʨʦʚʘʥʠʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʫʝʪʩʷ FeAl ʠʥʪʝʨʤʝʪʘʣʣʠʜʥʘʷ ʬʘʟʘ ʠ Al2O3. ʉʠʣʠʮʠʨʦʚʘʥʠʝ ʧʨʠʤʝ-

ʥʷʶʪ ʜʣʷ ʜʝʪʘʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɺʥʝʜʨʝʥʠʝ Si ʚ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʞʘʨʦʩʪʦʡʢʦʩʪʴ, ʪ.ʝ. ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 
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ʦʢʠʩʣʝʥʠʶ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʇʦʩʣʝ ʩʠʣʠʮʠʨʦʚʘʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘ-

ʟʫʝʪʩʷ ʦʢʠʩʣʳ ʢʨʝʤʥʠʷ, ʣʠʙʦ ʜʚʦʡʥʳʝ ʦʢʠʩʣʳ - ʰʧʠʥʝʣʠ FeSi2O4, FeAl2O4.  

5.9 ɼʠʬʬʫʟʠʦʥʥʦʝ ʥʘʩʳʱʝʥʠʝ ʤʝʪʘʣʣʘʤʠ 

ʅʘʩʳʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʠ ʤʝʪʘʣʣʘʤʠ ʚ ʭʦʜʝ ʠʭ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʩʳʱʘʶʱʠʭ ʩʨʝʜʘʭ ʥʘʟʳʚʘʝʪ-

ʩ ̫ʜʠʬʬʫʟʠʦʥʥʦʡ ʤʝʪʘʣʣʠʟʘʮʠʝʡ. ʎʝʣʴʶ ʪʘʢʦʛʦ ʚʠʜʘ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪ-

ʢʠ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʩʪʘʣʠ ʧʫ-

ʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʥʝʛʦ ʪʘʢʠʭ ʤʝʪʘʣʣʦʚ, ʢʘʢ ʭʨʦʤ, ʘʣʤʁʠʥʠʡ, ʪʠʪʘʥ, ʮʠʥʢ, ʚʦʣʴʬʨʘʤ, 

ʚʘʥʘʜʠʡ, ʥʠʦʙʠʡ. ɼʠʬʬʫʟʠʦʥʥʘʷ ʤʝʪʘʣʣʠʟʘʮʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʳʱʘʶʱʝʛʦ 

ʵʣʝʤʝʥʪʘ, ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 400 ʜʦ 1700 Áʉ. ʊʝʭʥʠʯʝ-

ʩʢʦʝ ʠʩʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ 

ʨʷʜʦʤ ʩʧʦʩʦʙʦʚ, ʥʘʧʨʠʤʝʨ, ʧʦʛʨʫʞʝʥʠʝʤ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ ʚ ʚʘʥʥʫ ʩ ʨʘʩʧʣʘʚ-

ʣʝʥʥʳʤ ʤʝʪʘʣʣʦʤ. ʊʘʢʦʡ ʤʝʪʦʜ ʧʨʠʤʝʥʠʤ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝ-

ʥʠʷ ʥʘʩʳʱʘʶʱʝʛʦ ʤʝʪʘʣʣʘ ʦʢʘʟʳʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ 

ʩʪʘʣʠ. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʩʳʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʴʥʦʡ ʜʝʪʘʣʠ ʪʫʛʦʧʣʘʚ-

ʢʠʤʠ ʤʝʪʘʣʣʘʤʠ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʛʨʫʞʝʥʠʷ ʜʝʪʘʣʠ ʚ ʨʘʩʧʣʘʚʳ ʩʦʣʝʡ 

ʥʘʩʳʱʘʶʱʝʛʦ ʤʝʪʘʣʣʘ, ʥʘʩʳʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʠʟ ʛʘʟʦʚʦʡ ʬʘʟʳ, ʩʦʩʪʦʷʱʝʡ 

ʛʘʣʦʛʝʥʠʜʦʚ ʜʠʬʬʫʥʜʠʨʫʶʱʝʛʦ ʤʝʪʘʣʣʘ, ʜʠʬʬʫʟʠʠ ʥʘʩʳʱʘʶʱʝʛʦ ʤʝʪʘʣʣʘ ʧʫʪʝʤ 

ʝʛʦ ʠʩʧʘʨʝʥʠʷ ʠʟ ʩʫʙʣʠʤʠʨʦʚʘʥʥʦʡ ʬʘʟʳ, ʤʝʪʦʜʘ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʛʘʟʦʚʦʛʦ ʥʘʩʳ-

ʱʝʥʠʷ ʠ ʪ. ʧ. 

ʇʦʜʦʙʥʘʷ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʢʘʢ ʥʘʩʳʱʝ-

ʥʠʝ ʪʦʣʴʢʦ ʦʜʥʠʤ ʵʣʝʤʝʥʪʦʤ, ʥʘʧʨʠʤʝʨ, ʥʘʩʳʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʭʨʦʤʦʤ ï 

ʭʨʦʤʠʨʦʚʘʥʠʝ, ʥʘʩʳʱʝʥʠʝ ʘʣʶʤʠʥʠʝʤ ï ʘʣʠʪʠʨʦʚʘʥʠʝ, ʪʘʢ ʠ ʥʘʩʳʱʝʥʠʝ ʛʨʫʧʧʦʡ 

ʤʝʪʘʣʣʦʚ ï ʭʨʦʤʦʘʣʠʪʠʨʦʚʘʥʠʝ (ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʥʘʩʳʱʝʥʠʝ ʭʨʦʤʦʤ ʠ ʘʣʶʤʠʥʠʝʤ), 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʥʘʩʳʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʤʝʪʘʣʣʘʤʠ ʠ ʥʝʤʝʪʘʣʣʘʤʠ ï ʢʘʨʙʦ-

ʭʨʦʤʠʨʦʚʘʥʠʝ (ʥʘʩʳʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʫʛʣʝʨʦʜʦʤ ʠ ʭʨʦʤʦʤ). ʉʦʚʤʝʩʪʥʦʝ ʥʘʩʳʱʝ-

ʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʨʷʜʦʤ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʢʘʢ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪʘʢ 

ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʠʬʬʫʟʠʦʥʥʦʡ ʤʝʪʘʣʣʠʟʘʮʠʠ ʚ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʠ ʚʦʟʥʠʢʘʶʪ 

ʩʣʦʠ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ ʜʠʬʬʫʥʜʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʞʝʣʝ-
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ʟʝ, ʩʦʟʜʘʚʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ, ʟʘ-

ʱʠʪʥʳʭ ʩʣʦʝʚ ʠʟʜʝʣʠʷ. ʀʟʜʝʣʠʝ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʦʙʦʛʘʱʝʥʘ ʵʪʠʤʠ ʵʣʝʤʝʥʪʘ-

ʤʠ, ʧʨʠʦʙʨʝʪʘʝʪ ʮʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪʩʷ ʚʳʩʦʢʘʷ ʞʘʨʦʩʪʦʡ-

ʢʦʩʪʴ, ʢʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ, ʧʦʚʳʰʝʥʥʘʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠ ʪʚʝʨʜʦʩʪʴ. 

ɸʣʠʪʠʨʦʚʘʥʠʝ ï ʥʘʩʳʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʠ ʘʣʶʤʠʥʠʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʘʣʠʪʠʨʦʚʘʥʠʷ ʩʪʘʣʴ ʧʨʠʦʙʨʝʪʘʝʪ ʚʳʩʦʢʫʶ ʦʢʘʣʠʥʦʩʪʦʡʢʦʩʪʴ (ʜʦ 850-900 
o
ʉ), ʪʘʢ ʢʘʢ 

ʚ ʧʨʦʮʝʩʩʝ ʥʘʛʨʝʚʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʠʪʠʨʦʚʘʥʥʳʭ ʠʟʜʝʣʠʡ ʦʙʨʘʟʫʝʪʩʷ ʧʣʦʪʥʘʷ 

ʧʣʝʥʢʘ ʦʢʠʩʠ ʘʣʶʤʠʥʠʷ Al2O3, ʧʨʝʜʦʭʨʘʥʷʶʱʘʷ ʤʝʪʘʣʣ ʦʪ ʦʢʠʩʣʝʥʠʷ.  

ɸʣʠʪʠʨʦʚʘʥʠʝ  ʧʨʦʚʦʜʷʪ ʚ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʭ ʩʤʝʩʷʭ (50% Al ʠʣʠ ʬʝʨʨʦʘʣʶ-

ʤʠʥʠʷ, 49% Al2O3 ʠ 1% NH4Cl ʠʣʠ 99% ʬʝʨʨʦʘʣʶʤʠʥʠʷ ʠ 1% NH4Cl) ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʝ 1000Áʉ ʠ ʚʳʜʝʨʞʢʝ ʚ ʪʝʯʝʥʠʝ 8ʯ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʩʣʦʡ ʚ 0,4-0,5 ʤʤ, 

ʥʘʩʳʱʝʥʥʳʡ ʘʣʶʤʠʥʠʝʤ. ɸʣʠʪʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʪʘʢʞʝ ʤʝʪʘʣʣʠʟʘʮʠʝʡ ʚ ʨʘʩ-

ʧʣʘʚʝ ʘʣʶʤʠʥʠʷ (ʩ 6-8% ʞʝʣʝʟʘ) ʧʨʠ 700-800Áʉ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʚʳʜʝʨʞʢʦʡ ʠ ʜʨ. ʤʝ-

ʪʦʜʘʤʠ.  

ʉʪʨʫʢʪʫʨʘ ʘʣʠʪʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʚʝʨʜʳʡ ʨʘʩʪʚʦʨ ʘʣʶʤʠ-

ʥʠʷ ʚ a-ʞʝʣʝʟʝ. ʊʚʝʨʜʦʩʪʴ ʘʣʠʪʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ (ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ) ʜʦ 500 HV, ʠʟʥʦʩʦ-

ʩʪʦʡʢʦʩʪʴ ʥʠʟʢʘʷ. ɸʣʠʪʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʴʥʳʭ ʠ ʜʨ. ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ 

ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʦʢʘʣʠʥʦʩʪʦʡʢʦʩʪʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 1100 Áʉ ʠ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʡ ʢʦʨʨʦʟʠʠ. ʏʘʱʝ ʚʩʝʛʦ ʘʣʠʪʠʨʫʶʪʩʷ ʜʝʪʘʣʠ ʠʟ ʤʘʣʦʫʛʣʝʨʦʜʠ-

ʩʪʳʭ ʘʫʩʪʝʥʠʪʥʳʭ ʩʪʘʣʝʡ. ɸʣʠʪʠʨʦʚʘʥʠʝ  ʧʨʠʤʝʥʷʶʪ ʪʘʢʞʝ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʣʘ-

ʧʘʥʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʣʦʧʘʪʦʢ ʠ ʩʦʧʝʣ ʛʘʟʦʚʳʭ ʪʫʨʙʠʥ, ʜʝʪʘʣʝʡ ʘʧʧʘʨʘ-

ʪʫʨʳ ʜʣʷ ʢʨʝʢʠʥʛʘ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʪʨʫʙ ʧʘʨʦʧʝʨʝʛʨʝʚʘʪʝʣʝʡ, ʧʝʯʥʦʡ ʘʨʤʘʪʫʨʳ ʠ ʪ. ʧ. 

ɸʣʠʪʠʨʦʚʘʥʠʝ ʚ ʨʘʩʧʣʘʚʣʝʥʥʦʤ ʘʣʶʤʠʥʠʠ ʰʠʨʦʢʦ ʧʦʣʴʟʫʶʪʩʷ ʚʤʝʩʪʦ ʛʦʨʷʯʝʛʦ 

ʮʠʥʢʦʚʘʥʠʷ (ʣʠʩʪʳ, ʧʨʦʚʦʣʦʢʘ, ʪʨʫʙʳ, ʩʪʨʦʠʪ, ʜʝʪʘʣʠ). 

ʍʨʦʤʠʨʦʚʘʥʠʝ ï ʩʧʦʩʦʙ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʩʦʩʪʦʷʱʠʡ ʚ ʚʳʩʦ-

ʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ (900-1300 Áʉ) ʜʠʬʬʫʟʠʦʥʥʦʤ ʥʘʩʳʱʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʙʘʪʳ-

ʚʘʝʤʦʡ ʜʝʪʘʣʠ ʭʨʦʤʦʤ ʚ ʥʘʩʳʱʘʶʱʠʭ ʩʨʝʜʘʭ ʩ ʮʝʣʴʶ ʧʨʠʜʘʥʠʷ ʝʡ ʞʘʨʦʩʪʦʡʢʦʩʪʠ 

(ʜʦ 800 Áʉ), ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʚ ʧʨʝʩʥʦʡ ʠ ʤʦʨʩʢʦʡ ʚʦʜʝ, ʨʘʩʪʚʦʨʘʭ ʩʦʣʝʡ ʠ 

ʢʠʩʣʦʪ, ʵʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ. ɼʠʬʬʫʟʠʦʥʥʦʝ ʥʘʩʳʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʠ ʭʨʦ-

ʤʦʤ, ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪ ʩʢʦʨʦʩʪʴ ʧʦʣʟʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʧʦʚʳʰʘʝʪ ʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 
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ʪʝʨʤʠʯʝʩʢʠʤ ʫʜʘʨʘʤ. ʍʨʦʤʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʧʦʚʳh ʘʝʪ ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʩʪʘʣʠ 

ʧʨʠ ʢʦʤʥʘʪʥʳʭ ʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʚ ʩʣʦʝ 

ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ.  

ʍʨʦʤʠʨʦʚʘʥʠʝ ʩʪʘʣʝʡ, ʩʦʜʝʨʞʘʱʠʭ ʩʚʳʰʝ 0,3-0,4 % ʉ, ʧʦʚʳʰʘʝʪ ʪʘʢʞʝ ʪʚʝʨ-

ʜʦʩʪʴ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ. ɼʠʬʬʫʟʠʦʥʥʳʡ ʩʣʦʡ, ʧʦʣʫʯʘ6ʤʳʡ ʧʨʠ ʭʨʦʤʠʨʦʚʘʥʠʠ ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʞʝʣʝʟʘ, ʩʦʩʪʦʠʪ ʠʟ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʭʨʦʤʘ ʚ a-ʞʝʣʝʟʝ. ʂʘʨʙʠʜʥʳʡ ʩʣʦʡ 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʪʚʝʨʜʦʩʪʴʶ. ʊʚʝʨʜʦʩʪʴ ʩʣʦʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʭʨʦʤʠʨʦʚʘʥʠʷ ʞʝʣʝʟʘ, 

250-300 HV, ʘ ʭʨʦʤʠʨʦʚʘʥʠʝʤ ʩʪʘʣʠ ï 1200 - 1300 HV. 

ʍʨʦʤʠʨʦʚʘʥʠʶ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʪʘʣʠ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ï ʬʝʨʨʠʪʥʳʭ, ʧʝʨʣʠʪ-

ʥʳʭ ʠ ʘʫʩʪʝʥʠʪʥʳʭ, ʩʪʘʣʝʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʉʪʨʫʢʪʫʨʘ ʭʨʦʤʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʪʘʣʠ ʫʛ-

ʣʝʨʦʜʘ. ɽʩʣʠ ʚ ʤʘʣʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʷʭ ʵʪʦʪ ʩʣʦʡ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʪʚʝʨʜʦʛʦ ʨʘʩ-

ʪʚʦʨʘ ʟʘʤʝʱʝʥʠʷ ʭʨʦʤʘ ʚ Ŭ-ʞʝʣʝʟʝ, ʪʦ ʚ ʩʣʫʯʘʝ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʤʦʞʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʩʣʦʡ ʢʘʨʙʠʜʦʚ, ʩʦʩʪʦʷʱʠʡ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʪʘʣʝʡ ʩ 0,8-1,0 % 

ʫʛʣʝʨʦʜʘ ʠʟ ʢʘʨʙʠʜʦʚ ʉr23ʉ6, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʥʘʩʳʱʝʥʥʦʡ ʭʨʦʤʦʤ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʢʘʨʙʠʜʘ Cr7ʉ3 ʣʝʞʘʱʝʛʦ ʥʠʞʝ. ʇʦʜ ʢʘʨʙʠʜʥʳʤʠ ʩʣʦʷʤʠ ʨʘʩʧʦʣʘʛʘʝʪ-

ʩʷ ʵʚʪʝʢʪʦʠʜʥʳʡ ʩʣʦʡ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʦʦʩʪʠʪʘ ʠ ʢʘʨʙʠʜʘ Cr7ʉ3. ʂʨʦʤʝ ʫʛʣʝʨʦʜʘ ʥʘ 

ʧʘʨʘʤʝʪʨʳ ʭʨʦʤʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ ʚʣʠʷʝʪ ʣʝʛʠʨʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʩʪʘʣʠ.  

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʭʨʦʤʠʨʦʚʘʥʠʷ ʚ ʧʦʨʦʰ-

ʢʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʭʨʦʤ ʠʣʠ ʬʝʨʨʦʭʨʦʤ ʠ ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ ʚ ʚʠʜʝ ʛʘʣʦʛʝʥʠʜʦʚ ʘʤ-

ʤʦʥʠʷ (ʢʦʥʪʘʢʪʥʳʡ ʤʝʪʦʜ). ʇʨʠ ʵʪʦʤ ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘ-

ʙʦʪʢʝ ʜʝʪʘʣʠ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʥʪʝʡʥʝʨʳ (ʷʱʠʢʠ) ʩ ʜʚʦʡʥʳʤʠ ʢʨʳʰ-

ʢʘʤʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ ʥʘʛʨʝ-

ʚʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʤʝʩʷʭ ʚ ʪʝʯʝʥʠʝ 6-12 ʯ. ʆʩʦʙʦ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ 

ʤʝʪʦʜʘ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʦʩʪʦʪʦʡ ʧʨʠʤʝʥʷʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʪʩʫʪʩʪʚʠʝʤ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʫʯʘʩʪʢʦʚ. 

ʂʨʦʤʝ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʠ ʭʨʦʤʦʤ ʜʦʩʪʘʪʦʯʥʦ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʣʠ ʧʨʦʮʝʩʩʳ ʩʦʚʤʝʩʪʥʦʛʦ ʥʘʩʳʱʝʥʠʷ: ʫʛʣʝʨʦʜʦʤ ʠ ʭʨʦ-

ʤʦʤ ï ʢʘʨʙʦʭʨʦʤʠʨʦʚʘʥʠʝ, ʭʨʦʤʦʤ ʠ ʢʨʝʤʥʠʝʤ ï ʭʨʦʤʦʩʠʣʠʮʠʨʦʚʘʥʠʝ, ʭʨʦʤʦʤ ʠ 

ʘʣʶʤʠʥʠʝʤ ï ʭʨʦʤʦʘʣʠʪʠʨʦʚʘʥʠʝ. 
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ʂʘʨʙʦʭʨʦʤʠʨʦʚʘʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʜʝʪʘʣʠ ʫʛʣʝʨʦʜʦʤ, ʘ ʟʘʪʝʤ ʭʨʦʤʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʧʦʚʳʰʝʥʠʶ ʪʚʝʨʜʦʩʪʠ, ʠʟ-

ʥʦʩʦʩʪʦʡʢʦʩʪʠ, ʞʘʨʦʧʨʦʯʥʦʩʪʠ, ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʤʘʪʝʨʠʘʣʘ. ʈʝʞʠʤʳ ʠ ʩʧʦ-

ʩʦʙʳ ʜʘʥʥʦʡ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʞʠʤʘʤ ʠ ʩʧʦʩʦʙʘʤ 

ʮʝʤʝʥʪʘʮʠʠ ʠ ʭʨʦʤʠʨʦʚʘʥʠʷ ʠʟʜʝʣʠʡ. 

ʍʨʦʤʦʩʠʣʠʮʠʨʦʚʘʥʠʝ ï ʵʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʥʘʩʳʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ 

ʭʨʦʤʦʤ ʠ ʢʨʝʤʥʠʝʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʭʨʦʤʦʩʠʣʠʮʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʦʩʪʘʚʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʩʧʦʩʦʙʘ ʭʨʦʤʦʩʠʣʠʮʠʨʦʚʘʥʠʷ, 900-1200 Áʉ. 

ɼʝʪʘʣʠ, ʧʦʜʚʝʨʛʰʠʝʩʷ ʭʨʦʤʦʩʠʣʠʮʠʨʦʚʘʥʠʶ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʨʦʤʠʨʦʚʘʥʥʳʤʠ ʜʝ-

ʪʘʣʷʤʠ, ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʦʢʘʣʠʥʦʩʪʦʡʢʦʩʪʴʶ ʠ ʢʠʩʣʦʪʦʩʪʦʡʢʦʩʪʴʶ, ʧʦʚʳ-

ʰʝʥʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʵʨʦʟʠʠ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʍʨʦʤʦʘʣʠʪʠʨʦʚʘʥʠʝ ï ʵʪʦ ʩʦʚʤʝʩʪʥʦʝ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʥʘʩʳʱʝʥʠʝ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʭʨʦʤʦʤ ʠ ʘʣʶʤʠʥʠʝʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʩʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝ-

ʣʘʭ 900ï1200 Áʉ. ʍʨʦʤʦʘʣʠʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘ-

ʣʠ ʩʣʦʝʚ ʩ ʧʦʚʳʰʝʥʥʦʡ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʭʨʦʤʠʨʦʚʘʥʥʳʤ ʜʝʪʘʣʷʤ, ʞʘʨʦʩʪʦʡʢʦʩʪʴʶ, 

ʜʦʩʪʠʛʘʶʱʝʡ 900 Áʉ, ʠ ʵʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʦʙʨʘʙʘʪʳʚʘʝʤʦʤʫ ʠʟʜʝʣʠʶ, ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʭʨʦʤʦʘʣʠʪʠʨʦ-

ʚʘʥʥʳʭ ʩʣʦʝʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʜʠʬʬʫʥʜʠʨʫʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ. 

ʊʠʪʘʥʠʨʦʚʘʥʠʝ ï ʧʨʦʮʝʩʩ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʝʡ 

ʪʠʪʘʥʦʤ. ʅʘʩʳʱʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʦʨʷʜʢʘ 1100 Áʉ, ʛʣʫʙʠʥʘ 

ʥʘʩʳʱʝʥʠʷ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,3 ʤʤ. ʉ ʧʦʤʦʱʴʶ ʪʠʪʘʥʠʨʦʚʘʥʠʷ ʩʪʘʣʴʥʳʤ ʜʝ-

ʪʘʣʷʤ ʧʨʠʜʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʢʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ 

ʪʠʪʘʥʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʩʨʝʜʘʭ ʨʘʟʣʠʯʥʳʭ ʢʠʩʣʦʪ. ʊʠʪʘʥʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʚ ʪʚʝʨʜʳʭ (ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʭ), ʞʠʜʢʠʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ ʥʘʩʳʱʘʶʱʠʭ ʩʨʝʜʘʭ. 

ʇʨʦʮʝʩʩ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʙʣʠʟʦʢ ʢ ʭʨʦʤʠʨʦʚʘʥʠʶ ï 

ʪʘʢ ʞʝ, ʢʘʢ ʧʨʠ ʭʨʦʤʠʨʦʚʘʥʠʠ, ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ʤʘʣʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ʚ 

ʧʨʦʮʝʩʩʝ ʥʘʩʳʱʝʥʠʷ ʠʭ ʪʠʪʘʥʦʤ ʩʦʟʜʘʝʪʩʷ a -ʪʚʝʨʜʳʡ ʨʘʩʪʚʦʨ ʪʠʪʘʥʘ ʚ ʞʝʣʝʟʝ, ʢʦ-

ʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʜʦ 30 % ʪʠʪʘʥʘ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʩʣʦʝ ʩʪʘʣʝʡ ʠʥʪʝʨʤʝʪʘʣʣʠʜʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ TiFʝ2. ɺ ʩʪʘʣʷʭ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 
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ʫʛʣʝʨʦʜʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʨʘʟʫʶʪʩʷ ʢʘʨʙʠʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʨʝʟʢʦ ʧʦʚʳʰʘʶɦ ʠʝ ʪʚʝʨʜʦʩʪʴ ʥʘʩʳʱʝʥʥʦʛʦ ʩʣʦʷ. 

ʎʠʥʢʦʚʘʥʠʝ ï ʧʨʦʮʝʩʩ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʮʠʥ-

ʢʦʤ. ʍʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʮʠʥʢʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʛʦʨʷʯʝʝ ʮʠʥʢʦʚʘʥʠʝ 

ʠʣʠ ʮʠʥʢʦʚʘʥʠʝ ʧʦʛʨʫʞʝʥʠʝʤ, ʮʠʥʢʦʚʘʥʠʝ ʚ ʧʦʨʦʰʢʝ ʮʠʥʢʘ ï ʰʝʨʘʨʜʠʟʘʮʠʷ, ʮʠʥ-

ʢʦʚʘʥʠʝ ʚ ʧʘʨʘʭ ʮʠʥʢʘ. ʂʨʦʤʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʝ ʮʠʥʢʦ-

ʚʘʥʠʝ, ʤʝʪʘʣʣʠʟʘʮʠʷ ʥʘʧʳʣʝʥʠʝʤ ʠ ʥʘʥʝʩʝʥʠʝ ʮʠʥʢʦʩʦʜʝʨʞʘʱʠʭ ʢʨʘʩʦʢ. ʎʠʥʢʦʚʘ-

ʥʠʝ ï ʧʨʦʮʝʩʩ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʨʝʟʢʦʤʫ ʧʦʚʳʰʝʥʠʶ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ. ʇʦ-

ʚʳʰʝʥʠʝ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʧʨʠ ʮʠʥʢʦʚʘʥʠʠ ʩʪʘʣʴʥʳʭ ʜʝʪʘʣʝʡ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʜʚʫʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ: ʮʠʥʢ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʞʝʣʝʟʫ ʷʚʣʷʷʩʴ ʵʣʝʢʪʨʦʧʦ-

ʣʦʞʠʪʝʣʴʥʳʤ ʤʝʪʘʣʣʦʤ, ʪʦʨʤʦʟʠʪ ʢʦʨʨʦʟʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ.  

 

ʊɽʄɸ 6. ʃɽɻʀʈʆɺɸʅʅʓɽ ʉʊɸʃʀ ʀ ʆɹʃɸʉʊʔ ʇʈʀʄɽʅɽʅʀʗ 

 

6.1 ɺʣʠʷʥʠʝ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ ʣʝʛʠʨʦʚʘʥ-

ʥʳʭ ʩʪʘʣʝʡ 

ʃʝʛʠʨʦʚʘʥʥʳʤʠ ʥʘʟʳʚʘʶʪ ʩʪʘʣʠ, ʚ ʢʦʪʦʨʳʝ ʢʨʦʤʝ ʞʝʣʝʟʘ ʠ ʫʛʣʝʨʦʜʘ ʚʚʦʜʷʪ 

ʣʝʛʠʨʫʶʱʠʝ ʜʦʙʘʚʢʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʠʜʘʥʠʷ ʩʪʘʣʷʤ ʩʧʝ-

ʮʠʘʣʴʥʳʭ ʩʚʦʡʩʪʚ. ʆʩʥʦʚʥʳʤʠ ʣʝʛʠʨʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʄn, Si, ʉʛ, Ni, 

W, ʄʦ, ʉʦ, Ti, V, Zʛ, Nʔ ʠ ʜʨ. ɹʦʣʴʰʠʥʩʪʚʦ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ 

ʤʝʞʜʫ ʬʝʨʨʠʪʦʤ, ʘʫʩʪʝʥʠʪʦʤ ʠ ʢʘʨʙʠʜʥʦʡ ʬʘʟʦʡ. 

ʊʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ŬïFe (ʆʎʂ ʨʝʰʝʪʢʘ) ʥʘʟʳʚʘʶʪ-

ʩ ̫ʣʝʛʠʨʦʚʘʥʥʳʤ ʬʝʨʨʠʪʦʤ, ʘ ʚ ɔïFe (ɻʎʂ ʨʝʰʝʪʢʘ) ï ʣʝʛʠʨʦʚʘʥʥʳʤ ʘʫʩʪʝʥʠʪʦʤ. 

ʅʘʠʙʦʣʴʰʝʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʚ ʬʝʨʨʠʪʝ ʠ ʘʫʩʪʝʥʠʪʝ ʦʙʣʘʜʘʶʪ ʵʣʝʤʝʥʪʳ, ʠʤʝʶʱʠʝ 

ʙʣʠʟʢʠʝ ʢ ʞʝʣʝʟʫ ʨʘʟʤʝʨʳ ʘʪʦʤʦʚ ʠ ʠʟʦʤʦʨʬʥʳʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʨʝʰʝʪʢʠ. ʇʨʠ 

ʨʘʟʣʠʯʠʠ ʚ ʨʘʟʤʝʨʘʭ ʘʪʦʤʦʚ ʢʦʤʧʦʥʝʥʪʦʚ ʜʦ 8 % ʦʙʨʘʟʫʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʨʷʜ ʪʚʝʨ-

ʜʳʭ ʨʘʩʪʚʦʨʦʚ ʟʘʤʝʱʝʥʠʷ, ʘ ʧʨʠ ʨʘʟʣʠʯʠʠ ʜʦ 15é17 % ʥʘʙʣʶʜʘʝʪʩʷ ʠʭ ʦʛʨʘʥʠʯʝʥ-

ʥʘʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʪʚʝʨʜʦʤ ʨʘʩʪʚʦʨʝ. 

ʃʝʛʠʨʦʚʘʥʥʳʡ ʬʝʨʨʠʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʥʝʢʦʪʦʨʳʭ ʥʝʨʞʘʚʝʶʱʠʭ 

ʩʪʘʣʝʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʬʘʟʦʡ ʠʣʠ (ʠ) ʚʭʦʜʠʪʴ ʚ ʩʪʨʦʝʥʠʝ ʧʝʨʣʠʪʘ. 
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ʃʝʛʠʨʦʚʘʥʥʳʡ ʘʫʩʪʝʥʠʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʥʦ-

ʛʠʭ ʥʝʨʞʘʚʝʶʱʠʭ, ʞʘʨʦʧʨʦʯʥʳʭ ʠ ʥʝʤʘʛʥʠʪʥʳʭ ʩʪʘʣʝʡ. 

ʕʣʝʤʝʥʪʳ ʩ ʦʯʝʥʴ ʤʘʣʳʤ ʘʪʦʤʥʳʤ ʜʠʘʤʝʪʨʦʤ (H, B, C, N) ʦʙʨʘʟʫʶʪ ʩ ʞʝʣʝʟʦʤ 

ʪʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ ʚʥʝʜʨʝʥʠʷ ʤʘʣʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʀʥʪʝʨʤʝʪʘʣʣʠʜʳ ʦʙʨʘʟʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʷʭ ʠ ʩʧʣʘʚʘʭ 

ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʠʛʨʘʶʪ ʨʦʣʴ ʫʧʨʦʯʥʠʪʝʣʝʡ, ʦʜʥʘʢʦ ʧʨʠ 

ʵʪʦʤ ʩʥʠʞʘʶʪʩʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʟʨʫʰʝʥʠʶ. ɺ ʦʙʳʯʥʳʭ ʤʘʩʩʦʚʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʘʣʷʭ ʠʥʪʝʨʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʥʝ 

ʚʩʪʨʝʯʘʶʪʩʷ. 

ʂʘʨʙʠʜʥʘʷ ʬʘʟʘ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʛʣʝʨʦʜʫ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʜʝʣʷʪʩʷ ʥʘ 

ʜʚʝ ʛʨʫʧʧʳ: ʢʘʨʙʠʜʦʦʙʨʘʟʫʶʱʠʝ (ʪ. ʝ. ʦʙʨʘʟʫʶʱʠʝ ʩʦʝʜʠʥʝʥʠʷ ʞʝʣʝʟʘ ʩ ʫʛʣʝʨʦʜʦʤ) 

ʠ ʥʝʢʘʨʙʠʜʦʦʙʨʘʟʫʶʱʠʝ (ʛʨʘʬʠʪʠʟʠʨʫʶʱʠʝ). 

ʃʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ɼ. ʀ. ʄʝʥ-

ʜʝʣʝʝʚʘ ʩʧʨʘʚʘ ʦʪ ʞʝʣʝʟʘ (Co, Ni, Cu, Al, Si), ʥʝ ʦʙʨʘʟʫʶʪ ʚ ʩʪʘʣʠ ʢʘʨʙʠʜʦʚ. ʕʪʠ 

ʵʣʝʤʝʥʪʳ, ʨʘʩʪʚʦʨʷʷʩʴ ʚ ʬʝʨʨʠʪʝ ʠ ʘʫʩʪʝʥʠʪʝ, ʦʙʨʘʟʫʶʪ ʪʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ ʟʘʤʝʱʝ-

ʥʠʷ. ʅʝʢʘʨʙʠʜʦʦʙʨʘʟʫʶʱʠʝ ʵʣʝʤʝʥʪʳ (Si, Al, ʉu) ʧʦʥʠʞʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʮʝʤʝʥʪʠ-

ʪʘ ʠ ʜʨʫʛʠʭ ʢʘʨʙʠʜʦʚ. 

ʂʘʨʙʠʜʦʦʙʨʘʟʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʭʠʤʠʯʝʩʢʦʛʦ ʩʨʦʜʩʪʚʘ 

ʢ ʫʛʣʝʨʦʜʫ ʠ ʦʙʨʘʟʫʶʪ ʙʦʣʝʝ ʧʨʦʯʥʳʝ ʠ ʫʩʪʦʡʯʠʚʳʝ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʢʘʨʙʠʜʳ, ʯʝʤ 

ʢʘʨʙʠʜ ʞʝʣʝʟʘ (ʮʝʤʝʥʪʠʪ). 

ʂ ʢʘʨʙʠʜʦʦʙʨʘʟʫʶʱʠʤ ʦʪʥʦʩʷʪʩʷ ʵʣʝʤʝʥʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ ʩʣʝʚʘ ʦʪ ʞʝʣʝʟʘ. ʇʦ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʢʘʨʙʠʜʦʦʙʨʘʟʦʚʘʥʠʶ ʵʪʠ ʵʣʝ-

ʤʝʥʪʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: Ti, Zr, Nb, V, W, Mo, Cr, Mn. ʏʝʤ 

ʜʘʣʴʰʝ ʦʪ ʞʝʣʝʟʘ ʥʘʭʦʜʠʪʩʷ ʣʝʛʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ, ʪʝʤ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʢʘʨʙʠʜʳ 

ʦʥ ʦʙʨʘʟʫʝʪ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢʘʨʙʠʜʦʚ ʦʪ ʤʘʨʛʘʥʮʘ ʢ ʮʠʨʢʦʥʠʶ ʚʦʟʨʘʩʪʘʝʪ, ʘ ʨʘʩʪʚʦ-

ʨʠʤʦʩʪʴ ʚ ʬʝʨʨʠʪʝ, ʘʫʩʪʝʥʠʪʝ ʠ ʮʝʤʝʥʪʠʪʝ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʨʠ ʥʝʙʦʣʴʰʦʤ ʩʦʜʝʨʞʘ-

ʥʠʠ Mn, Cr, Mo, W ʦʥʠ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʬʝʨʨʠʪʝ ʠ ʮʝʤʝʥʪʠʪʝ, ʦʙʨʘʟʫʷ ʣʝʛʠʨʦʚʘʥʥʳʡ 

ʬʝʨʨʠʪ ʠ ʣʝʛʠʨʦʚʘʥʥʳʡ ʮʝʤʝʥʪʠʪ. ɺ ʣʝʛʠʨʦʚʘʥʥʦʤ ʮʝʤʝʥʪʠʪʝ ï (Fe, Mn)3C, (Fe, 

Cr)3ʉ ʠ ʜʨ. ï ʘʪʦʤʳ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʯʘʩʪʠʯʥʦ ʟʘʤʝʱʘʶʪ ʘʪʦʤʳ ʞʝʣʝʟʘ, ʥʝ ʠʟʤʝʥʷʷ 

ʝʛʦ ʩʪʨʫʢʪʫʨʫ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ (Cr, W, Mo) ʦʙʨʘʟʫʶʪ-
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ʩ ̫ʩʣʦʞʥʳʝ ʢʘʨʙʠʜ  rʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ ï (Cr, Fe)7C3, (Cr, Fe)23C6, Fe3W3C, Fe3Mo3C ʠ 

ʜʨ. ʃʝʛʠʨʦʚʘʥʥʳʡ ʮʝʤʝʥʪʠʪ ʠ ʩʣʦʞʥʳʝ ʢʘʨʙʠʜʳ ʫʢʘʟʘʥʥʦʛʦ ʪʠʧʘ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʣʝʛʢʦ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʘʫʩʪʝʥʠʪʝ. 

ʂ ʩʠʣʴʥʳʤ ʢʘʨʙʠʜʦʦʙʨʘʟʦʚʘʪʝʣʷʤ ʦʪʥʦʩʷʪʩʷ Nb, V, Zr, Ti, ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʝ ʨʘʩʪʚʦʨʷʶʪʩʷ ʥʠ ʚ ʬʝʨʨʠʪʝ, ʥʠ ʚ ʮʝʤʝʥʪʠʪʝ. ʆʥʠ ʦʙʨʘʟʫʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʩʧʝ-

ʮʠʘʣʴʥʳʝ ʢʘʨʙʠʜʳ ʪʠʧʘ NbC, VC, ZrC, TiC. ɼʘʞʝ ʧʨʠ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʵʪʠ ʢʘʨʙʠʜʳ ʥʝ ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʘʫʩʪʝʥʠʪʝ ʠʟ-ʟʘ ʠʭ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʠ ʤʝʞ-

ʘʪʦʤʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʫʶ ʚ ʠʟʚʝʩʪʥʦʡ ʩʪʝʧʝʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝ-

ʥʠʷ (WC ï 2900 
o
C, VC ï 3100 

o
C, TiC ï 3450 ÁC, ZrC ï 3800 ÁC). ʂʘʨʙʠʜʳ ʚ ʩʪʘʣʷʭ 

ʷʚʣʷʶʪʩʷ ʫʧʨʦʯʥʷʶʱʝʡ ʬʘʟʦʡ ʠʟ-ʟʘ ʠʭ ʚʳʩʦʢʦʡ ʪʚʝʨʜʦʩʪʠ ʠ ʚʳʩʦʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʷ ʩʜʚʠʛʫ. ʅʘʣʠʯʠʝ ʢʘʨʙʠʜʦʦʙʨʘʟʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʪʘʣʠ ʦʢʘʟʳʚʘʝʪ ʪʘʢʞʝ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʟʝʨʥʘ (ʫʤʝʥʴʰʘʷ ʠʭ ʨʦʩʪ ʧʨʠ ʥʘʛʨʝʚʝ) ʠ ʥʘ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ (ʧʨʠ ʥʘʛʨʝʚʝ ʠ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʦʪ-

ʞʠʛʘ ʠ, ʦʩʦʙʝʥʥʦ, ʧʨʠ ʟʘʢʘʣʢʝ ʠ ʦʪʧʫʩʢʝ). ʅʝʜʦʩʪʘʪʢʦʤ ʢʘʨʙʠʜʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʭʨʫʧ-

ʢʦʩʪʴ. 

ʃʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ ʥʘ ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ. 

ʄʘʨʛʘʥʝʮ ʧʦʚʳʰʘʝʪ ʧʨʦʯʥʦʩʪʴ, ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ, ʘ ʪʘʢʞʝ ʛʣʫʙʠʥʫ ʧʨʦʢʘʣʠʚʘ-

ʝʤʦʩʪʠ ʩʪʘʣʠ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. 

ʂʨʝʤʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʦʣʦʞʠʪʝʣʴ-

ʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʧʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʪʘʣʠ. ʂʨʝʤʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʘʛʥʠʪ-

ʥʳʤ ʧʨʝʚʨʘʱʝʥʠʷʤ, ʘ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʝʛʦ ʚ ʢʦʣʠʯʝʩʪʚʝ 15...20 % ʧʨʠʜʘʝʪ ʩʪʘʣʠ ʢʠʩ-

ʣʦʪʦʫʧʦʨʥʦʩʪʴ. 

ʍʨʦʤ ʧʦʚʳʰʘʝʪ ʪʚʝʨʜʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ, ʘ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʫʚʝʣʠʯʠ-

ʚʘʝʪ ʛʣʫʙʠʥʫ ʧʨʦʢʘʣʠʚʘʝʤʦʩʪʠ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʞʘʨʦʧʨʦʯʥʦʩʪʠ, ʞʘʨʦ-

ʩʪʦʡʢʦʩʪʠ, ʧʦʚʳʰʘʝʪ ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ. 

ʅʠʢʝʣʴ ʜʝʡʩʪʚʫʝʪ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʤʘʨʛʘʥʝʮ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʧʦʚʳʰʘʝʪ ʵʣʝʢʪʨʦʩʦ-

ʧʨʦʪʠʚʣʝʥʠʝ ʠ ʩʥʠʞʘʝʪ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʣʠʥʝʡʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ. 

ɺʦʣʴʬʨʘʤ ʫʤʝʥʴʰʘʝʪ ʚʝʣʠʯʠʥʫ ʟʝʨʥʘ, ʧʦʚʳʰʘʝʪ ʪʚʝʨʜʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ, 

ʫʣʫʯʰʘʝʪ ʨʝʞʫʱʠʝ ʩʚʦʡʩʪʚʘ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 
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ʄʦʣʠʙʜʝʥ ʜʝʡʩʪʚʫʝʪ ʘʥʘʣʦʛʠʯʥʦ ʚʦʣʴʬʨʘʤʫ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʢʦʨʨʦʟʠʦʥʥʫʶ 

ʩʪʦʡʢʦʩʪʴ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʥʝʢʦʪʦʨʳʭ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʤʘʣʦʡ. ɺ 

ʢʦʣʠʯʝʩʪʚʝ ʜʦ 0,1 % ʚʚʦʜʷʪ Nb, Ti, ʘ ʩʦʜʝʨʞʘʥʠʝ ʙʦʨʘ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳh ʘʝʪ 0,005 %. 

ʃʝʛʠʨʦʚʘʥʠʝ ʩʪʘʣʠ, ʢʦʛʜʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,1 % ʠ ʤʝʥʝʝ 

ʥʘʟʳʚʘʶʪ ʤʠʢʨʦʣʝʛʠʨʦʚʘʥʠʝʤ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʧʦʚʳʰʘʶʪ ʪʚʝʨʜʦʩʪʴ 

ʬʝʨʨʠʪʘ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʧʦʚʳʰʘʶʪ ʪʚʝʨʜʦʩʪʴ ʩʪʘʣʝʡ Mn ʠ Si Cr ʠ ʦʩʦʙʝʥʥʦ Ni 

ʧʦʯʪʠ ʥʝ ʫʤʝʥʴʰʘʶʪ ʚʷʟʢʦʩʪʴ ʩʪʘʣʠ, ʥʠʢʝʣʴ ʥʘʡʙʦʣʝʝ ʨʝʟʢʦ ʩʥʠʞʘʝʪʧʦʨʦʛ ʭʠʘʨʦ-

ʣʦʤʢʦʩʪʠ . ʂʨʦʤʝ ʪʦʛʦ, Ni, Cr, Mn ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ, ʭʦʨʦʰʦ (ʨʘʩʪʚʦʨʠ-

ʤʳʝ ʚ ʘʫʩʪʝʥʠʪʝ, ʧʦʚʳʰʘʶʪ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ, ʫʚʝʣʠʯʠʚʘʷ ʧʨʦʢʘ-

ʣʠʚʘʝʤʦʩʪʴ ʩʪʘʣʠ. 

ʆʩʦʙʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʧʨʦʢʘʣʠʚʘʝʤʦʩʪʴ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʣʝʛʠʨʦʚʘʥʠʠ ʩʪʘ-

ʣʠ Cr ʠ Ni. ʇʦʵʪʦʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ, ʧʣʘʩʪʠʯʥʦʩʪʠ, 

ʚʷʟʢʦʩʪʠ, ʧʨʦʢʘʣʠʚʘʝʤʦʩʪʠ ʜʝʣʘʝʪ Ni ʠ Cr ʚʘʞʥʝʡʰʠʤʠ ʣʝʛʠʨʫʶɦʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʷʭ. 

6.2 ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ, ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ, ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ ʠ ʩʪʘʣʠ ʩ 

ʦʩʦʙʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʥʝʨʞʘʚʝʶʱʠʝ, ʞʘʨʦʧʨʦʯʥʳʝ, ʠʟʥʦʩʦʩʪʦʡʢʠʝ).  

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ ʨʘʟʜʝʣʷʶʪʩʷʥʘʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ, ʠʥʩʪʨʫ-

ʤʝʥʪʘʣʴʥʳʝ ʠ ʩʪʘʣʠ ʩ ʦʩʦʙʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʠʝ, ʞʘ-

ʨʦʧʨʦʯʥʳʝ, ʞʘʨʦʩʪʦʡʢʠʝ ʠ ʜʨ.). 

ʂʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʩʪʘʣʠ ʧʦ ʩʪʨʫʢʪʫʨʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʨ-

ʣʠʪʥʦʤʫ ʠʣʠ ʤʘʨʪʝʥʩʠʪʥʦʤʫ ʢʣʘʩʩʫ. ʇʦ ʩʚʦʡʩʪʚʘʤ ʠ ʩʪʨʫʢʪʫʨʝ ʚ ʦʪʦʞʞʝʥʥʦʤ ʩʦ-

ʩʪʦʷʥʠʠ ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ ʤʘʣʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʫʛʣʝʨʦʜʠʩʪʳʭ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʢʦʤʧʣʝʢʩ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʢ ʥʠʤ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʫʛʣʝʨʦʜʠʩʪʳʭ, ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ ʠʤʝʶʪ ʙʦ-

ʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʢʘʣʠʚʘʝʤʦʩʪʴ. 

ʈʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ: ʩʪʨʦʠʪʝʣʴʥʳʝ (ɻʆʉʊ 

19281-89), ʮʝʤʝʥʪʫʝʤʳʝ ʠ ʫʣʫʯʰʘʝʤʳʝ (ɻʆʉʊ 4543-71), ʨʝʩʩʦʨʥʦ-ʧʨʫʞʠʥʥʳʝ 

(ɻʆʉʊ 14959-79). 
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ʉʪʨʦʠʪʝʣʴʥʳʝ ʩʪʘʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʣʣʠʯʝ-

ʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʬʝʨʤ, ʝʤʢʦʩʪʝʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʛʘʟʦʦʙʨʘʟʥʳʭ ʠ ʞʠʜʢʠʭ ʧʨʦʜʫʢʪʦʚ 

ʠ ʪ.ʜ.). ʕʪʠ ʩʪʘʣʠ ʩʦʜʝʨʞʘʪ ʫʛʣʝʨʦʜ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ (0,12-0,22%) ʠ ʣʝʛʠʨʫ-

ʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʦʯʥʷʶʱʠʝ ʬʝʨʨʠʪ (Si, Mn, Ni, Cr). ʇʨʠ-

ʤʝʥʷʶʪʩʷ ʦʥʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʩʪʘʚʢʠ (ʧʦʩʣʝ ʛʦʨʷʯʝʡ ʧʨʦʢʘʪʢʠ ʙʝʟ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ). 

ɹʣʘʛʦʜʘʨʷ ʥʠʟʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʫʛʣʝʨʦʜʘ ʩʪʨʦʠʪʝʣʴʥʳʝ ʩʪʘʣʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦ-

ʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʠʭ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘ-

ʮʠʡ ʭʦʣʦʜʥʦʡ ʛʠʙʢʠ, ʘ ʪʘʢʞʝ ʭʦʨʦʰʝʡ ʩʚʘʨʠʚʘʝʤʦʩʪʴʶ. ʐʠʨʦʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʩʪʘʣʠ: 09ɻ2, 10ɻ2ʉ1, 10ʍʉʅɼ ʠ ʜʨ. 

ʎʝʤʝʥʪʫʝʤʳʝ ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠʟʥʦʩʘ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ. ʉʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ ʵʪʠʭ ʩʪʘʣʷʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,10-0,25%. 

ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʩʣʝ ʮʝʤʝʥʪʘʮʠʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʨʝʞʠʤʘʤ, ʧʨʠʥʷʪʳʤ ʜʣʷ 

ʮʝʤʝʥʪʫʝʤʳʭ ʠʟʜʝʣʠʡ. ʃʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʠ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ ʮʝ-

ʤʝʥʪʫʝʤʳʭ ʩʪʘʣʷʭ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʦʪʧʫʩʢʘ ʚʳ-

ʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʩʝʨʜʮʝʚʠʥʳ ʠʟʜʝʣʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʧʣʘʩʪʠʯ-

ʥʦʩʪʴʶ. ʎʝʤʝʥʪʫʝʤʳʝ ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ: 15ʍ, 20ʍ, 20ʍʅ, 18ʍɻʊ, 12ʍʅ3ɸ, 

12ʍ2ʅ4ɸ ʠ ʜʨ. 

ʋʣʫʯʰʘʝʤʳʝ ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ ʩʦʜʝʨʞʘʪ ʦʪ 0,2 ʜʦ 0,5% ʫʛʣʝʨʦʜʘ ʠ ʜʦ 7-

8% ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʭʨʦʤʠʩʪʳʝ, 

ʭʨʦʤʦʢʨʝʤʥʝʤʘʨʛʘʥʮʝʚʳʝ, ʭʨʦʤʦʥʠʢʝʣʝʚʳʝ, ʭʨʦʤʦʥʠʢʝʣʝʤʦʣʠʙʜʝʥʦʚʳʝ, ʭʨʦʤʦʥʠ-

ʢʝʣʝʚʦʤʦʣʠʙʜʝʥʦʚʘʥʘʜʠʝʚʳʝ ʠ ʜʨ. ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʪʠʭ ʩʪʘʣʝʡ ʩʦʩʪʦʠʪ ʠʟ 

ʟʘʢʘʣʢʠ ʠ ʚʳʩʦʢʦʛʦ ʦʪʧʫʩʢʘ (550-650 ÜC). ʉʪʨʫʢʪʫʨʘ ʩʪʘʣʠ ʧʦʩʣʝ ʪʘʢʦʡ ʦʙʨʘʙʦʪʢʠ 

(ʫʣʫʯʰʝʥʠʷ) ï ʩʦʨʙʠʪ. ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʫʣʫʯʰʘʝʤʳʝ ʩʪʘʣʠ: 40ʍ, 

40ʍʅʄ, 38ʍʅ3ʄʌɸ ʠ ʜʨ.). ɺʳʙʦʨ ʢʦʥʢʨʝʪʥʳʭ ʩʪʘʣʝʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʠʭ ʧʨʦʯʥʦʩʪʠ ʠ ʧʨʦʢʘʣʠʚʘʝʤʦʩʪʠ. 

ʈʝʩʩʦʨʥʦ-ʧʨʫʞʠʥʥʳʝ ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʧʨʫʞʠʥ, ʨʝʩʩʦʨ ʠ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ ʜʝʪʘʣʝʡ, ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʚʩrʦʢʠʤ ʧʨʝʜʝʣʦʤ 

ʫʧʨʫʛʦʩʪʠ ʠ ʧʨʝʜʝʣʦʤ ʚʳʥʦʩʣʠʚʦʩʪʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʧʣʘʩʪʠʯʥʦ-
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ʩʪʴʶ. ʉʦʯʝʪʘʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʚʦʡʩʪʚ ʵʪʠʭ ʩʪʘʣʝʡ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʫʛʣʝʨʦʜʘ (0,45-0,75%), ʚʚʝʜʝʥʠʝʤ ʚ ʩʦʩʪʘʚ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ 

ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʩʨʝʜʥʝʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʦʪʧʫʩʢʘ (350-520 ÜC) ʜʣʷ ʧʦʣʫ-

ʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʪʨʦʦʩʪʠʪʘ. ʈʝʩʩʦʨʥʦ-ʧʨʫʞʠʥʥʳʝ ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ:65ɻ, 60ʉ2ɸ, 

50ʍʌ, 60ʉ2ʅ2ʌ ʠ ʜʨ. 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʪʘʣʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʪʘʣʠ ʜʣʷ ʨʝʞʫʱʝʛʦ ʠ ʠʟʤʝʨʠ-

ʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʰʪʘʤʧʦʚʳʝ ʩʪʘʣʠ ʜʣʷ ʭʦʣʦʜʥʦʛʦ ʠ ʛʦʨʷʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʉʪʘʣʠ ʜʣʷ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ɺ ʧʝʨʚʫʶ 

ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʩʪʘʣʠ, ʥʝ ʦʙʣʘʜʘʶʱʠʝ, ʧʦʜʦʙʥʦ ʫʛʣʝʨʦʜʠʩʪʳʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ 

ʩʪʘʣʷʤ, ʪʝʧʣʦʩʪʦʡʢʦʩʪʴʶ (ʢʨʘʩʥʦʩʪʦʡʢʦʩʪʴʶ). ʀʥʩʪʨʫʤʝʥʪʳ ʠʟ ʪʘʢʠʭ ʩʪʘʣʝʡ ʤʦʛʫʪ 

ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ ʨʝʟʘʥʠʷ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ 

ʨʘʟʦʛʨʝʚ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨ ʥʝ ʚʳʰʝ 200-250 ÜC. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʩʦʩʪʦʠʪ ʚ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʢʘʣʠʚʘʝʤʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʧʝʨʝʛʨʝʚʫ ʧʨʠ ʟʘʢʘʣʢʝ. ʇʦ ʩʪʨʫʢʪʫʨʝ ʚ ʦʪʦʞʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʘʣʝʡ ʵʪʦʡ ʛʨʫʧʧʳ ʦʪʥʦʩʠʪʩʷ ʢ ʵʚʪʝʢʪʦʠʜʥʳʤ. ʊʝʨʤʦʦʙʨʘʙʦʪʢʘ ʠʥ-

ʩʪʨʫʤʝʥʪʘ ʩʦʩʪʦʠʪ ʠʟ ʟʘʢʘʣʢʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʠʟʢʦʛʦ ʦʪʧʫʩʢʘ (140-180 ÜC ). ʊʚʝʨ-

ʜʦʩʪʴ ʧʦʩʣʝ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʥʠʞʝ 62HRC. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʧʨʠʥʘʜʣʝ-

ʞʘʪ ʩʪʘʣʠ: ʍ, 9ʍʉ, ʍɺɻ, ʠ ʜʨ. ʉʪʘʣʠ ʵʪʦʡ ʛʨʫʧʧʳ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʞʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝ-

ʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʙʳʩʪʨʦʨʝʞʫʱʠʝ ʩʪʘʣʠ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ 

ʪʝʧʣʦʩʪʦʡʢʦʩʪʴʶ (ʢʨʘʩʥʦʩʪʦʡʢʦʩʪʴʶ). ʆʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʝʞʫʱʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʨʝʟʘʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʣʝʛʠʨʫʶ-

ʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʙʳʩʪʨʦʨʝʞʫʱʠʭ ʩʪʘʣʷʭ ʷʚʣʷʶʪʩʷ: ʚʦʣʬɹʨʘʤ (5,5-18,5%), ʭʨʦʤ 

(3,8- 4,5%), ʚʘʥʘʜʠʡ (1,0-2,6%). ʆʪʜʝʣʴʥʳʝ ʤʘʨʢʠ ʩʦʜʝʨʞʘʪ ʧʦʚʳʰʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʘʥʘʜʠʷ (ʜʦ 5,1%), ʢʦʙʘʣʴʪ (5-10,5%) ʠ ʤʦʣʠʙʜʝʥ. 

ʆʙʦʟʥʘʯʝʥʠʝ ʤʘʨʦʢ ʙʳʩʪʨʦʨʝʞʫʱʝʡ ʩʪʘʣʠ ʩʦʩʪʦʠʪ ʠʟ ʙʫʢʚ ʠ ʮʠʬʨ. ʇʝʨʚʘʷ 

ʙʫʢʚʘ çʈè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʪʘʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʙʳʩʪʨʦʨʝʞʫʱʠʭ, ʮʠʬʨʘ ʟʘ ʙʫʢʚʦʡ 

çʈè ʫʢʘʟʳʚʘʝʪ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʣʴʬʨʘʤʘ ʚ ʧʨʦʮʝʥʪʘʭ. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʩʪʘʣʠ ʵʣʝʤʝʥʪʘ ʚ ʧʨʦʮʝʥʪʘʭ ʦʙʦʟʥʘʯʘʝʪʩʷ ʮʠʬʨʦʡ, ʩʣʝʜʫʶʱʝʡ ʟʘ ʙʫʢʚʦʡ: ʥʘʧʨʠʤʝʨ, 
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ʚʘʥʘʜʠʷ ʮʠʬʨʦʡ ʧʦʩʣʝ ʙʫʢʚʳ çʌè, ʢʦʙʘʣʴʪʘ ï ʮʠʬʨʦʡ ʧʦʩʣʝ ʙʫʢʚʳ çʂè, ʤʦʣʠʙʜʝʥʘ ï 

ʮʠʬʨʦʡ, ʩʣʝʜʫʶʱʝʡ ʟʘ ʙʫʢʚʦʡ çʄè. 

ɹʳʩʪʨʦʨʝʞʫʱʠʝ ʩʪʘʣʠ ʧʦ ʩʪʨʫʢʪʫʨʝ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʣʝʜʝʙʫʨʠʪʥʦʤʫ (ʢʘʨʙʠʜ-

ʥʦʤʫ ʢʣʘʩʩʫ). ʊʝʨʤʦʦʙʨʘʙʦʪʢʘ ʠʥʩʪʨʫʤʝʥʪʘ ʠʟ ʵʪʠʭ ʩʪʘʣʝʡ ʩʦʩʪʦʠʪ ʠʟ ʟʘʢʘʣʢʠ ʚ ʤʘʩ-

ʣʝ ʩ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʠʭ ʢʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ (ʜʣʷ ʙʦʣʝʝ 

ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʢʘʨʙʠʜʦʚ ʚ ʘʫʩʪʝʥʠʪʝ) ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʪʨʝʭʢʨʘʪʥʦ-

ʛʦ ʦʪʧʫʩʢʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʫʶ ʪʚʝʨʜʦʩʪʴ ʠ ʪʝʧʣʦʩʪʦʡ-

ʢʦʩʪʴ (550-570 ÜC). 

ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʠʥʩʪʨʫʤʝʥʪʳ ʠʟ ʙʳʩʪʨʦʨʝʞʫʱʝʡ ʩʪʘʣʠ ʧʦʩʣʝ ʟʘʢʘʣʢʠ 

ʧʦʜʚʝʨʛʘʶʪ ʦʙʨʘʙʦʪʢʝ ʭʦʣʦʜʦʤ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʩʪʘʪʦʯʥʦʛʦ ʘʫʩʪʝʥʠʪʘ. 

ʊʚʝʨʜʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʩʣʝ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʣʷʝʪ 63-65 HRC. ʇʨʠʤʝʥʷʝʤʳʝ 

ʩʪʘʣʠ: ʈ9,  ʈ18, ʈ12, ʈ9ʌ6, ʈ6ʄ5ʠ ʜʨ.). 

ɼʣʷ ʩʢʦʨʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʧʨʠʤʝʥʷʶʪ ʠʥʩʨʫʤʝʥʪ, ʦʩʥʘʱʝʥ-

ʥʳʡ ʪʚʝʨʜʳʤʠ ʩʧʣʘʚʘʤʠ (ɻʆʉʊ 3882-74) . ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʳʩʪʨʦʨʝʞʫʱʠʤʠ ʩʪʘ-

ʣʷʤʠ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʟʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʠʟ ʪʚʝʨʜʳʭ ʩʧʣʘʚʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʫʚʝʣʠʯʝʥʘ ʜʦ 800-1000 ÜC. 

ʆʩʥʦʚʦʡ ʚʩʝʭ ʪʚʸʨʜʳʭ ʩʧʣʘʚʦʚ ʷʚʣʷʶʪʩʷ ʧʨʦʯʥʳʝ ʢʘʨʙʠʜʳ ʤʝʪʘʣʣʦʚ, ʥʝ ʨʘʟ-

ʣʘʛʘʶʱʠʝʩʷ ʠ ʥʝ ʨʘʩʪʚʦʨʷʶʱʠʝʩʷ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʳ ʜʣʷ 

ʪʚʸʨʜʳʭ ʩʧʣʘʚʦʚ ʢʘʨʙʠʜʳ ʚʦʣʴʬʨʘʤʘ, ʪʠʪʘʥʘ, ʪʘʥʪʘʣʘ, ʭʨʦʤʘ, ʯʘʩʪʠʯʥʦ ʤʘʨʛʘʥʮʘ. 

ʂʘʨʙʠʜʳ ʤʝʪʘʣʣʦʚ ʩʣʠʰʢʦʤ ʭʨʫʧʢʠ ʠ ʯʘʩʪʦ ʪʫʛʦʧʣʘʚʢʠ, ʧʦɻ ʪʦʤʫ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʪʚʸʨʜʦʛʦ ʩʧʣʘʚʘ ʟʸʨʥʘ ʢʘʨʙʠʜʦʚ ʩʚʷʟʳʚʘʶʪʩʷ ʧʦʜʭʦʜʷʱʠʤ ʤʝʪʘʣʣʦʤ; ʚ ʢʘʯʝʩʪʚʝ 

ʩʚʷʟʢʠ ʠʩʧʦʣʴʟʫʶʪ ʢʦʙʘʣʴʪ (ʠʥʦʛʜʘ ʥʠʢʝʣʴ ʠʣʠ ʤʦʣʠʙʜʝʥ). 

ʀʟʜʝʣʠʷ ʠʟ ʪʚʸʨʜʳʭ ʩʧʣʘʚʦʚ ʧʦʣʫʯʘʶʪ ʤʝʪʦʜʘʤʠ ʧʦʨʦʰʢʦʚʦʡ ʤʝʪʘʣʣʫʨʛʠʠ 

(ʩʧʝʢʘʥʠʝʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1500-2000 ÜC). ʇʦʩʣʝ ʯʝʛʦ ʦʥʠ ʧʦʜʜʘʶʪʩʷ ʪʦʣʴʢʦ ʦʙʨʘ-

ʙʦʪʢʝ ʰʣʠʬʦʚʘʥʠʝʤ ʠʣʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʙʨʘʙʦʪʢʠ (ʣʘʟʝʨ, ʫʣʴʪʨʘʟʚʫʢ, 

ʪʨʘʚʣʝʥʠʝ ʚ ʢʠʩʣʦʪʘʭ ʠ ʜʨ). ʇʦʨʦʰʢʦʚʳʝ ʪʚʝʨʜʳʝ ʩʧʣʘʚʳ ʟʘʢʨʝʧʣʷʶʪʩʷ ʥʘ ʦʩʥʘʱʘʝ-

ʤʦʤ ʠʥʩʪʨʫʤʝʥʪʝ ʤʝʪʦʜʘʤʠ ʧʘʡʢʠ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠʤ ʟʘʢʨʝʧʣʝʥʠʝʤ. 

ʊʚʝʨʜʦʩʧʣʘʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʠʛʦʜʥʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʣʝʥʥʳʭ ʩʪʘʣʝʡ ʠ 

ʪʘʢʠʭ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʩʪʝʢʣʦ, ʬʘʨʬʦʨ ʠ ʪ. ʧ. 
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ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʪʚʝʨʜʳʤʠ ʩʧʣʘʚʘʤʠ ʷʚʣʷʶʪʩʷ ɺʂ6, ɺʂ8, 

ʊ15ʂ6,ʊʊ7ʂ12. ɺ ʤʘʨʢʠʨʦʚʢʝ ʮʠʬʨʳ ʧʦʩʣʝ ʙʫʢʚ ʂ ʠ ʊ ʫʢʘʟʳʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʢʦ-

ʙʘʣʴʪʘ ʠ ʢʘʨʙʠʜʦʚ ʪʠʪʘʥʘ ( ʪʘʥʪʘʣʘ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʩʪʘʣʴʥʦʝ- ʢʘʨʙʠʜ ʚʦʣɹʬʨʘʤʘ. 

ʐʪʘʤʧʦʚʳʝ ʩʪʘʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʰʪʘʤʧʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥ-

ʥʳʭ ʜʣʷ ʭʦʣʦʜʥʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʪʚʝʨʜʦʩʪʴʶ, ʠʟʥʦ-

ʩʦʩʪʦʡʢʦʩʪʴʶ ʠ ʧʨʦʯʥʦʩʪʴʶ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʦʩʪʘʪʦʯʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʧʣʘʩʪʠʯ-

ʥʦʩʪʴʶ. ɼʣʷhʪʘʤʧʦʚ ʩʣʦʞʥʦʡ ʬʦʨʤʳ, ʧʫʘʥʩʦʥʦʚ ʠ ʜʨʫʛʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʠʩʧʳʪʳ-

ʚʘʶʱʝʛʦ ʫʜʘʨʥʳʝ ʥʘʛʨʫʟʢʠ, ʠʩʧʦʣʴʟʫʶʪ ʜʦʵʚʪʝʢʪʦʠʜʥʳʝ ʩʪʘʣʠ (4ʍɺ2ʉ, 5ʍɺ2ʉ ʠ 

ʜʨ.). ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʰʪʘʤʧʦʚ ʩʦʩʪʦʠʪ ʠʟ ʟʘʢʘʣʢʠ ʠ ʦʪʧʫʩʢʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

250-430 ÜC. ʊʚʝʨʜʦʩʪʴ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʣʷʝʪ 48-56HRC. 

ɼʣʷ ʰʪʘʤʧʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦʛʦ ʠʟʥʦʩʘ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʣʠ 

ʣʝʜʝʙʫʨʠʪʥʦʛʦ ʢʣʘʩʩʘ (ʍ12ʄ, ʍ12ʌ1). ʊʚʝʨʜʦʩʪʴ ʰʪʘʤʧʦʚ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʠ ʥʠʟʢʦʛʦ 

ʦʪʧʫʩʢʘ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ 60-63HRC. 

ʉʪʘʣʠ ʜʣʷ ʰʪʘʤʧʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʛʦʨʷʯʝʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ,ʜʦʣʞʥʳ 

ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʞʘʨʦʧʨʦʯʥʦʩʪʴʶ), ʩʧʦ-

ʩʦʙʥʦʩʪʴʶ ʚʳʜʝʨʞʠʚʘʪʴ ʤʥʦʛʦʢʨʘʪʥʳʝ ʥʘʛʨʝʚʳ ʠ ʦʭʣʘʞʜʝʥʠʷ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝ-

ʱʠʥ (ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʪʝʨʤʠʯʝʩʢʦʡ ʫʩʪʘʣʦʩʪʠ), ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳ-

ʩʦʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ. ʉʪʘʣʠ ʵʪʦʡ ʛʨʫʧʧʳ ʧʦ ʩʪʨʫʢʪʫʨʝ ʚ ʦʪʦʞʞʝʥʥʦʤ ʩʦʩʪʦʷ-

ʥʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʜʦʵʚʪʝʢʪʦʠʜʥʳʤ, ʠ ʩʦʜʝʨʞʘʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ, 

ʧʦʚʳʰʘʶʱʠʝ ʧʨʦʢʘʣʠʚʘʝʤʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ ʩʪʘʣʠ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

(Cr,W,Mo,Vʠ ʜʨ.). ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʡ ʚʷʟʢʦʩʪʠ ʦʪʧʫʩʢ ʰʪʘʤʧʦʚ ʧʦʩʣʝ ʟʘ-

ʢʘʣʢʠ ʧʨʦʠʟʚʦʜʷʪ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʯʝʤ ʦʪʧʫʩʢ ʰʪʘʤʧʦʚ ʜʣʷ ʭʦʣʦʜ-

ʥʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. ʇʨʠʤʝʥʷʝʤʳʝ ʩʪʘʣʠ:5ʍʅʄ, ʍɻʄ, 4ʍ2ɺ5ʌʄ, 3ʍ2ɺ8ʌʠ ʜʨ. 

ʂʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʠʝ ʩʪʘʣʠ. ʂ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʠʤ (ʥʝʨʞʘʚʝʶʱʠʤ) ʩʪʘʣʷʤ 

ʦʪʥʦʩʷʪʩʷ ʩʪʘʣʠ ʠ ʩʧʣʘʚʳ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ ʚ ʘʪʤʦ-

ʩʬʝʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʣʠʪʘʭ (ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʩʦʣʝʡ, ʱʝʣʦʯʝʡ, 

ʢʠʩʣʦʪ ) ʠ ʜʨʫʛʠʭ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ. ʅʝʨʞʘʚʝʶʱʠʝ ʩʪʘʣʠ ʩʦʜʝʨʞʘʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘ-

ʚʝ ʥʝ ʤʝʥʝʝ 12% ʭʨʦʤʘ. ɺʳʩʦʢʘʷ ʢʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ ʧʦʜʦʙʥʳʭ ʩʪʘʣʝʡ ʦʙʫʩʣʦʚ-

ʣʝʥʘ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʱʠʪʥʦʡ ʧʣʝʥʢʠ ʠʟ ʦʢʩʠʜʦʚ ʭʨʦʤʘ, ʧʨʝʧʷʪʩʪʚʫ-

ʶʱʝʡ ʢʦʥʪʘʢʪʫ ʤʝʞʜʫ ʩʪʘʣʴʶ ʠ ʚʥʝʰʥʝʡ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʦʡ. 
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ʅʝʨʞʘʚʝʶʱʠʝ ʩʪʘʣʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʧʦʜʛʨʫʧʧʳ. ʂ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʭʨʦʤʠʩʪʳʝ ʥʝʨʞʘʚʝʶʱʠʝ ʩʪʘʣʠ ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʨʦʤʘ 12, 

17 ʠ 25%, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʧʦ ʩʪʨʫʢʪʫʨʝ ʢ ʤʘʨʪʝʥʩʠʪʥʦʤʫ, ʤʘʨʪʝʥʩʠʪʦ-ʬʝʨʨʠʪʥʦʤʫ ʠ 

ʬʝʨʨʠʪʥʦʤʫ ʢʣʘʩʩʘʤ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʭʨʦʤʘ ʧʦʚʳʰʘʝʪʩʷ ʢʦʨʨʦʟʠʦʥʥʘʷ 

ʩʪʦʡʢʦʩʪʴ ʩʪʘʣʠ. ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʣʠ12ʍ13(ʤʘʨʪʝʥʩʩʠʪʦ-ʬʝʨʨʠʪʥʦʛʦ ʢʣʘʩ-

ʩʘ) ʠ ʩʪʘʣʴ 20ʍ13 (ʤʘʨʪʝʥʩʠʪʥʦʛʦ ʢʣʘʩʩʘ), ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʦʧʘʪʦʯ-

ʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʘʨʦʚʳʭ ʪʫʨʙʠʥ ʠ ʢʦʤʧʨʝʩʩʦʨʦʚ. ɼʣʷ ʨʘʙʦʪʳ ʚ ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʳʭ 

ʩʨʝʜʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʩʪʘʣʠ:20ʍ17ʅ2, 08ʍ17ʊ, 15ʍ25ʊʠ ʜʨ. 

ʂʦ ʚʪʦʨʦʡ ʧʦʜʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʭʨʦʤʦʥʠʢʝʣʝʚʳʝ ʥʝʨʞʘʚʝʶʱʠʝ ʩʪʘʣʠ. ʇʦ 

ʩʪʨʫʢʪʫʨʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʵʪʠ ʩʪʘʣʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢʘʫʩʪʝʥʠʪʥʦʤʫ, ʘʫʩʪʝʥʠ-

ʪʦ-ʬʝʨʨʠʪʥʦʤʫ ʠ ʘʫʩʪʝʥʠʪʦ-ʤʘʨʪʝʥʩʠʪʥʦʤʫʢʣʘʩʩʘʤ. ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʣʠ 

ʩʪʘʣʠ ʵʪʦʡ ʛʨʫʧʧʳ:08ʍ18ʅ9ʊ,08ʍ18ʅ10ʊ, 12ʍ18ʅ9ʊʠ ʜʨ. 

ɼʣʷ ʨʘʙʦʪʳ ʚ ʩʠʣʴʥʳʭ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭʧʨʠʤʝʥʷʶʪʩʷ ʭʨʦʤʦʥʠʢʝʣʝʚʳʝ ʩʪʘ-

ʣʠ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʨʦʤʘ ʠ ʥʠʢʝʣʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʣʝʛʠʨʦʚʘʥʥʳʝ ʤʝ-

ʜʴʶ ʠ ʤʦʣʠʙʜʝʥʦʤ (10ʍ17ʅ13ʄ2ʊ, 06ʍ23ʅ8ʄ3ɼʊ ʠ ʜʨ.). 

ɾʘʨʦʩʪʦʡʢʠʝ ʠ ʞʘʨʦʧʨʦʯʥʳʝ ʩʪʘʣʠ ʠ ʩʧʣʘʚʳ. ɼʣʷ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʦʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʚʣʷʶʪʩʷ ʞʘʨʦʩʪʦʡ-

ʢʦʩʪʴ (ʦʢʘʣʠʥʦʩʪʦʡʢʦʩʪʴ) ʠ ʞʘʨʦʧʨʦʯʥʦʩʪʴ. ʉʪʘʣʠ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʩʦʧʨʦʪʠʚ-

ʣʷʝʤʦʩʪʴʶ ʦʢʠʩʣʝʥʠʶ (ʛʘʟʦʚʦʡ ʢʦʨʨʦʟʠʠ) ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘʟʳʚʘʶʪʩʷ 

ʞʘʨʦʩʪʦʡʢʠʤʠ. 

ʂ ʞʘʨʦʧʨʦʯʥʳʤ ʦʪʥʦʩʷʪʩʷ ʩʪʘʣʠ, ʦʙʣʘʜʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʦʯʥʦʩʪʴʶ ʧʨʠ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɾʘʨʦʧʨʦʯʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʚ ʩʦʩʪʘʚ ʩʪʘʣʠ ʣʝʛʠ-

ʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʚʳʰʘʶʱʠʭ ʧʨʦʯʥʦʩʪʴ ʤʝʞʘʪʦʤʥʳʭ ʩʚʷʟʝʡ ʦʩʥʦʚʥʦʛʦ ʪʚʝʨʜʦ-

ʛʦ ʨʘʩʪʚʦʨʘ (ʬʝʨʨʠʪʘ ʠ ʘʫʩʪʝʥʠʪʘ), ʘ ʪʘʢʞʝ ʦʙʨʘʟʫʶʱʠʭ ʚʪʦʨʠʯʥʳʝ ʫʧʨʦʯʥʷʶʱʠʝ 

ʬʘʟʳ (ʢʘʨʙʠʜʳ, ʠʥʪʝʨʤʝʪʘʣʣʠʜʳ), ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʴʶ 

(ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʨʦʪʠʚ ʢʦʘʛʫʣʷʮʠʠ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘ-

ʪʫʨ. 

ɾʘʨʦʧʨʦʯʥʳʝ ʩʪʘʣʠ ʠ ʩʧʣʘʚʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʙʣʘ-

ʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 4 ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ. 
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ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʧʝʨʣʠʪʥʳʝ ʞʘʨʦʧʨʦʯʥʳʝ ʩʪʘʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʜʝʪʘʣʝʡ ʩ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʦ 570 ÜC. 

ʆʩʥʦʚʥʳʤʠ ʣʝʛʠʨʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʵʪʦʡ ʛʨʫʧʧʳ ʷʚʣʷʶʪʩʷ ʭʨʦʤ, ʤʦʣʠʙʜʝʥ, 

ʚʦʣʴʬʨʘʤ, ʚʘʥʘʜʠʡ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʪʠʪʘʥ, ʥʠʦʙʠʡ ʠ ʙʦʨ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ. ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʩʪʘʣʝʡ ʩʦʩʪʦʠʪ ʚ ʥʦʨʤʘʣʠʟʘʮʠʠ ʠʣʠ ʟʘʢʘʣʢʠ ʚ 

ʤʘʩʣʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʩʦʢʠʤ ʦʪʧʫʩʢʦʤ. ʐʠʨʦʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʥʘʰʣʠ ʩʪʘʣʠ: 12ʍʄʌ, 15ʍ1ʄ1ʌ (ʢʦʨʧʫʩʥʳʝ ʵʣʝʤʝʥʪʳ ʪʫʨʙʠʥ), 34ʍʄ1ɸ, 

25ʍ2ʄ1ʌɸ, 20ʍ3ʄɺʌɸ (ʮʝʣʴʥʦʢʦʚʘʥʳʝ ʨʦʪʦʨʳ), 25ʍ1ʄʌ (ʢʨʝʧʝʞʥʳʝ ʜʝʪʘʣʠ) ʠ 

ʜʨ. 

ɺʪʦʨʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ ʭʨʦʤʠʩʪʳʝ ʞʘʨʦʧʨʦʯʥʳʝ ʩʪʘʣʠ ʤʘʨʪʝʥʩʠʪʥʦʛʦ 

ʢʣʘʩʩʘ, ʩʦʜʝʨʞʘʱʠʝ 12% Cr ʠ ʜʨʫʛʠʝ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ (Mo,W,V,Nb,B) ʚ ʩʨʘʚ-

ʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʉʪʘʣʠ ʵʪʦʡ ʛʨʫʧʧʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʜʝʪʘʣʝʡ, ʨʘ-

ʙʦʪʘʶʱʠʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ 560-600 ÜC. ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʯʠʢʘ ï ʫʣʫʯʰʝʥʠʝ. 

ʍʨʦʤʠʩʪʳʝ ʞʘʨʦʧʨʦʯʥʳʝ ʩʪʘʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʦʧʘʪʦʯʥʦʛʦ ʘʧʧʘ-

ʨʘʪʘ ʧʘʨʦʚʳʭ ʠ ʛʘʟʦʚʳʭ ʪʫʨʙʠʥ. ʇʨʠʤʝʥʷʝʤʳʝ ʩʪʘʣʠ: 15ʍ11ʄʌ, 18ʍ11ʄʌ5, 

20ʍ12ɺʅʄʌ ʠ ʜʨ. 

ʊʨʝʪʴʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ ʭʨʦʤʦʥʠʢʝʣʝʚʳʝ ʩʪʘʣʠ ʘʫʩʪʝʥʠʪʥʦʛʦ ʢʣʘʩʩʘ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʣʝʛʠʨʦʚʘʥʥʳʝ ʤʦʣʠʙʜʝʥʦʤ, ʚʦʣʴʬʨʘʤʦʤ, ʥʠʦʙʠʝʤ, ʪʠʪʘʥʦʤ ʠ ʜʨ. 

ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʜʝʪʘʣʝʡ ʪʫʨʙʠʥ, ʨʘʙʦʪʘʶʱʠʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ 700 ÜC 

(ʩʪʘʣʠ 08ʍ16ʅ13ʄ2ɹ, ʍʅ35ɺʊ ʠ ʜʨ.). ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʞʘʨʦʧʨʦʯʥʳʭ ʘʫʩʪʝ-

ʥʠʪʥʳʭ ʩʪʘʣʝʡ ʩʦʩʪʦʠʪ ʠʟ ʥʘʛʨʝʚʘ ʜʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (1050-1150 ÜC) ʩ ʧʦʩʣʝʜʫ-

ʶʱʠʤ ʙʳʩʪʨʳʤ ʦʭʣʘʞʜʝʥʠʝʤ (ʘʫʩʪʝʥʠʟʘʮʠʠ) ʠ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʠʣʠ ʜʚʫʭʩʪʫʧʝʥ-

ʯʘʪʦʛʦ ʦʪʧʫʩʢʘ (ʩʪʘʨʝʥʠʷ) ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ 700-850 ÜC. ɺ ʧʨʦʮʝʩʩʝ ʦʪʧʫʩʢʘ ʠʟ 

ʘʫʩʪʝʥʠʪʘ ʚʳʜʝʣʷʶʪʩʷ ʜʠʩʧʝʨʩʥʳʝ ʯʘʩʪʠʮʳ ʫʧʨʦʯʥʷʶʱʠʭ ʬʘʟ (ʢʘʨʙʠʜʦʚ, ʠʥʪʝʨʤʝ-

ʪʘʣʣʠʜʦʚ). 

ʂ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʞʘʨʦʧʨʦʯʥʳʝ ʩʧʣʘʚʳ ʥʘ ʥʠʢʝʣʝʚʦʡ ʦʩʥʦ-

ʚʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ 750-850 ÜC. ʉʧʣʘʚʳ ʥʘ ʥʠʢʝʣʝ-

ʚʦʡ ʦʩʥʦʚʝ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʩʣʦʞʥʦʣʝʛʠʨʦʚʘʥʥʳʤ ʩʧʣʘʚʘʤ, ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʨʦʤʘ (10-20%), ʘ 

ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʘʣʶʤʠʥʠʷ ʠ ʪʠʪʘʥʘ ʚ ʫʤʝʨʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ (1-6%). ɸʣʶ-
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ʤʠʥʠʡ ʠ ʪʠʪʘʥ ʦʙʨʘʟʫʶʪ ʠʥʪʝʨʤʝʪʘʣʣʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ Ni3(AlTi), ʷʚʣʷʶʱʝʝʩʷ ʦʩ-

ʥʦʚʥʦʡ ʫʧʨʦʯʥʷʶʱʝʡ ʬʘʟʦʡ ʚ ʧʦʜʦʙʥʳʭ ʩʧʣʘʚʘʭ. ʕʪʦ ʩʦʝʜʠʥʝʥʠʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘ-

ʥʠʝ ɔȭ-ʬʘʟʳ. ɺʳʜʝʣʝʥʠʝ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ ʵʪʦʡ ʬʘʟʳ ʠʟ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʮʝʩʩʝ ʦʪʧʫʩʢʘ ʟʘʢʘʣʝʥʥʳʭ ʩʧʣʘʚʦʚ. ɺ ʥʘʠʙʦʣʝʝ ʞʘʨʦʧʨʦʯʥʳʭ ʩʧʣʘ-

ʚʘʭ ʦʙʲʝʤʥʘʷ ʜʦʣʷ ʫʧʨʦʯʥʷʶʱʠʭ ʬʘʟ ʜʦʩʪʠʛʘʝʪ 60% (ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ 

ʩʦʩʪʘʚʣʷʝʪ 200-400 Ą). ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʞʘʨʦʧʨʦʯʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ 

ʚʚʝʜʝʥʠʝʤ ʚ ʩʦʩʪʘʚ ʩʧʣʘʚʘ ʤʦʣʠʙʜʝʥʘ (3-4%), ʚʦʣʴʬʨʘʤʘ (4-9%), ʥʠʦʙʠʷ (1-1,5%), 

ʢʦʙʘʣʴʪʘ (5-16%), ʘ ʪʘʢʞʝ ʙʦʨʘ ʠ ʮʝʨʠʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʊʝʨʤʦʦʙʨʘ-

ʙʦʪʢʘ ʩʧʣʘʚʦʚ ʩʦʩʪʦʠʪ ʠʟ ʟʘʢʘʣʢʠ ʚ ʚʦʜʝ ʩ ʪʝʤʧʝʨʘʪʫʨ 1150-1180 ÜC ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʜʣʠʪʝʣʴʥʦʛʦ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʦʪʧʫʩʢʘ (ʩʪʘʨʝʥʠʷ) ʧʨʠ 750-800 ÜC ʠʣʠ ʤʥʦʛʦʩʪʫʧʝʥ-

ʯʘʪʦʛʦ ʩʪʘʨʝʥʠʷ. ʆʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʩʧʣʘʚʦʚ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʞʘʨʦʧʨʦʯʥʦʩʪʴ, 

ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʦʪʦʨʦʡ ʦʥʠ ʧʨʝʚʦʩʭʦʜʷʪ ʞʘʨʦʧʨʦʯʥʳʝ ʩʪʘʣʠ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʛʨʫʧʧ. ʇʨʠʤʝʥʷʝʤʳʝ ʩʧʣʘʚʳ ʍʅ65ɺʄʊ, ʍʅ55ɺʄʊʂ ʠ ʜʨ. 

6.3. ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʄʝʭʘʥʠʯʝʩʢʠʤʠ  ʩʚʦʡʩʪʚʘʤʠ    ʥʘʟʳʚʘʝʪʩʷ  ʩʦʚʦʢʫʧʥʦʩʪʴ  ʩʚʦʡʩʪʚ,  ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʭ  ʩʧʦʩʦʙʥʦʩʪʴ  ʤʝʪʘʣʣʠʯʝʩʢʠʭ  ʤʘʪʝʨʠʘʣʦʚ  ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ  ʚʦʟʜʝʡʩʪʚʠʶ  

ʚʥʝʰʥʠʭ  ʫʩʠʣʠʡ  (ʥʘʛʨʫʟʦʢ).  

ʄʝʭʘʥʠʯʝʩʢʠʝ  ʠʩʧʳʪʘʥʠʷ  ʜʝʣʷʪ  ʥʘ   

- ʩʪʘʪʠʯʝʩʢʠʝ,  ʧʨʠ  ʢʦʪʦʨʳʭ  ʥʘʛʨʫʟʢʘ,  ʜʝʡʩʪʚʫʶʱʘʷ  ʥʘ  ʦʙʨʘʟʝʮ,  ʦʩʪʘʸʪʩʷ  ʧʦ-

ʩʪʦʷʥʥʦʡ  ʠʣʠ  ʚʦʟʨʘʩʪʘʝʪ ʢʨʘʡʥʝ  ʤʝʜʣʝʥʥʦ; 

- ʜʠʥʘʤʠʯʝʩʢʠʝ  (ʫʜʘʨʥʳʝ); 

-  ʠʩʧʳʪʘʥʠʷ  ʧʨʠ  ʧʦʚʪʦʨʥʳʭ  ʠʣʠ  ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ  ʥʘʛʨʫʟʢʘʭ. 

ʂ  ʤʝʭʘʥʠʯʝʩʢʠʤ  ʩʚʦʡʩʪʚʘʤ  ʤʦʞʥʦ  ʦʪʥʝʩʪʠ:   

6.3.1 ʊʚʸʨʜʦʩʪʴ  

ʊʚʸʨʜʦʩʪʴ - ʬʠʟʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʩʚʦʡʩʪʚʦ ʤʘʪʝʨʠʘʣʘ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʧʣʘ-

ʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʚʳʟʚʘʥʥʦʡ ʤʝʩʪʥʳʤ ʢʦʥʪʘʢʪʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ (ʦʙʳʯʥʦ ʩʚʦ-

ʜʷʱʝʛʦʩʷ ʢ ʚʥʝʜʨʝʥʠʶ ʚ ʤʘʪʝʨʠʘʣ ʙʦʣʝʝ ʪʚʸʨʜʦʛʦ ʪʝʣʘ - ʠʥʜʝʥʪʦʨʘ). ʆʙʦʟʥʘʯʝʥʠʷ: 

ʜʣʷ ʤʝʪʦʜʘ ʈʦʢʚʝʣʣʘ (ɻʆʉʊ 9013-75) HRA, HRB, HRC; ʜʣʷ ʤʝʪʦʜʘ  ɹʨʠʥʝʣʣʷ  

(ɻʆʉʊ 9012-75) HB, ʤʝʪʦʜ ɺʠʢʝʨʩʘ (ɻʆʉʊ 2999-75) HV. 

https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%B5%D0%BD%D1%82%D0%BE%D1%80
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ʆ ʪʚʝʨʜʦʩʪʠ ʩʫʜʷʪ ʣʠʙʦ ʧʦ ʛʣʫʙʠʥʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʥʜʝʥʪʦʨʘ (ʤʝʪʦʜ ʈʦʢʚʝʣ-

ʣʘ), ʣʠʙʦ ʧʦ ʚʝʣʠʯʠʥʝ ʦʪʧʝʯʘʪʢʘ ʦʪ ʚʜʘʚʣʠʚʘʥʠʷ (ʤʝʪʦʜʳ ɹʨʠʥʝʣʣʷ, ɺʠʢʢʝʨʩʘ, ʤʠʢ-

ʨʦʪʚʝʨʜʦʩʪʠ). 

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʦʠʩʭʦʜʠʪ ʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʤʘʪʝʨʠʘʣʘ. ʏʝʤ ʙʦʣʴʰʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʪʝʤ ʚʳʰʝ ʪʚʝʨʜʦʩʪʴ. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʤʝʪʦʜʳ ɹʨʠʥʝʣʣʷ, ʈʦʢʚʝʣʣʘ, ɺʠʢʢʝʨʩʘ 

ʠ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ. ɺ ʠʩʧʳʪʘʥʠʷʭ ʥʘ ʪʚʝʨʜʦʤʝʨʝ ɹʨʠʥʝʣʣʷ  ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʝʥʪʦʨʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʣʴʥʦʡ ʟʘʢʘʣʝʥʥʳʡ ʰʘʨʠʢ ʜʠʘʤʝʪʨʦʤ D 2,5; 5; 10 ʤʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʦʣʱʠʥʳ ʠʟʜʝʣʠʷ. ʅʘʛʨʫʟʢʘ ʈ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ ʰʘʨʠʢʘ ʠ ʠʟʤʝʨʷʝʤʦʡ 

ʪʚʝʨʜʦʩʪʠ: ʜʣʷ ʪʝʨʤʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʩʪʘʣʠ ʠ ʯʫʛʫʥʘ ï P=30D
2
 , ʣʠʪʦʡ ʙʨʦʥʟʳ ʠ 

ʣʘʪʫʥʠ ï P=10D
2
, ʘʣʶʤʠʥʠʷ ʠ ʜʨʫʛʠʭ ʦʯʝʥʴ ʤʷʛʢʠʭ ʤʝʪʘʣʣʦʚ ï P=2,5D

2
. . 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʜʝʨʞʢʠ Ű: ʜʣʷ ʩʪʘʣʠ ʠ ʯʫʛʫʥʘ ï 10 ʩ, ʜʣʷ ʣʘʪʫʥʠ ʠ ʙʨʦʥ-

ʟʳ ï 30 ʩ. ʇʦʣʫʯʝʥʥʳʡ ʦʪʧʝʯʘʪʦʢ ʠʟʤʝʨʷʝʪʩʷ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʨʠ ʧʦʤʦʱʠ ʣʫʧʳ 

ɹʨʠʥʝʣʣʷ. 

ʊʚʝʨʜʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʧʨʠʣʦʞʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʈ ʢ ʩʬʝʨʠʯʝ-

ʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʧʝʯʘʪʢʘ F. 

ʄʝʪʦʜ ʈʦʢʚʝʣʣʘ ʦʩʥʦʚʘʥ ʥʘ ʚʜʘʚʣʠʚʘʥʠʠ ʚ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʢʦʥʝʯʥʠʢʘ ʧʦʜ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. ʀʥʜʝʥʪʦʨ ʜʣʷ ʤʷʛʢʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʜʦ ʅɺ 230) ï ʩʪʘʣʴʥʦʡ 

ʰʘʨʠʢ ʜʠʘʤʝʪʨʦʤ 1/16ò ( d=1,6 ʤʤ), ʜʣʷ ʙʦʣʝʝ ʪʚʝʨʜʳʭ ʤʘʪʝʨʠʘʣʦʚ ï ʢʦʥʫʩ ʘʣʤʘʟ-

ʥʳʡ. 

ʅʘʛʨʫʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ. ʉʥʘʯʘʣʘ ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ P0(10 ʢʪʩ) ʜʣʷ ʧʣʦʪʥʦʛʦ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʥʘʢʦʥʝʯʥʠʢʘ ʩ ʦʙʨʘʟʮʦʤ. 

ɿʘʪʝʤ ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ ʈ1, ʚʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ ʜʝʡʩʪʚʫ-

ʝʪ ʦʙʱʘʷ ʨʘʙʦʯʘʷ ʥʘʛʨʫʟʢʘ ʈ. ʇʦʩʣʝ ʩʥʷʪʠʷ ʦʩʥʦʚʥʦʡ ʥʘʛʨʫʟʢʠ ʦʧʨʝʜʝʣʷʶʪ ʟʥʘʯʝʥʠʝ 

ʪʚʝʨʜʦʩʪʠ ʧʦ ʛʣʫʙʠʥʝ ʦʩʪʘʪʦʯʥʦʛʦ ʚʜʘʚʣʠʚʘʥʠʷ ʥʘʢʦʥʝʯʥʠʢʘ h ʧʦʜ ʥʘʛʨʫʟʢʦʡ . 

ɺ ʤʝʪʦʜʝ ɺʠʢʝʨʩʘ ʪʚʝʨʜʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʦʪʧʝʯʘʪʢʘ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʥʜʝʥʪʦʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʣʤʘʟʥʘʷ ʯʝʪʳʨʝʭʛʨʘʥʥʘʷ ʧʠʨʘʤʠʜʘ ʩ ʫʛʣʦʤ ʧʨʠ ʚʝʨʰʠʥʝ 

136
o
. 

ʊʚʝʨʜʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʧʨʠʣʦʞʝʥʥʦʡ ʥʘʛʨʫʟʢʠ P ʢ ʧʣʦʱʘʜʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʧʝʯʘʪʢʘ F. 
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ʅʘʛʨʫʟʢʘ ʈ ʩʦʩʪʘʚʣʷʝʪ 5é100 ʢʛʩ. ɼʠʘʛʦʥʘʣʴ ʦʪʧʝʯʘʪʢʘ d ʠʟʤʝʨʷʝʪʩʷ ʧʨʠ ʧʦ-

ʤʦʱʠ ʤʠʢʨʦʩʢʦʧʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʧʨʠʙʦʨʝ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʚ 

ʪʦʤ, ʯʪʦ ʤʦʞʥʦ ʠʟʤʝʨʷʪʴ ʪʚʝʨʜʦʩʪʴ ʣʶʙʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʦʥʢʠʝ ʠʟʜʝʣʠʷ, ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʝ ʩʣʦʠ. ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ. 

ʉʧʦʩʦʙ ʤʠʢʨʦʪʚʝʨʜʦʩʪʠ ï ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʚʝʨʜʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʠ ʬʘʟ ʩʧʣʘʚʘ, ʦʯʝʥʴ ʪʦʥʢʠʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ (ʩʦʪʳʝ ʜʦʣʠ ʤʠʣʣʠ-

ʤʝʪʨʘ). ɸʥʘʣʦʛʠʯʝʥ ʩʧʦʩʦʙʫ ɺʠʢʢʝʨʩʘ.  

ɺ ʤʝʪʦʜʝ ʮʘʨʘʧʘʥʠʷ ʘʣʤʘʟʥʳʤ ʢʦʥʫʩʦʤ, ʧʠʨʘʤʠʜʦʡ ʠʣʠ ʰʘʨʠʢʦʤ ʥʘʥʦʩʠʪʩʷ 

ʮʘʨʘʧʠʥʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ. ʇʨʠ ʥʘʥʝʩʝʥʠʠ ʮʘʨʘʧʠʥ ʥʘ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ ʠ 

ʩʨʘʚʥʝʥʠʠ ʠʭ ʩ ʤʝʨʦʡ ʩʫʜʷʪ ʦ ʪʚʝʨʜʦʩʪʠ ʤʘʪʝʨʠʘʣʘ. 

ʄʦʞʥʦ ʥʘʥʝʩʪʠ ʮʘʨʘʧʠʥʫ ʰʠʨʠʥʦʡ 10 ʤʤ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ. ʅʘʙʣʶʜʘʶʪ ʟʘ ʚʝʣʠʯʠʥʦʡ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʵʪʫ ʰʠʨʠʥʫ. 

ɺ ʤʝʪʦʜʝ ʐʦʨʘ ʠʟʤʝʨʷʝʪʩʷ ʛʣʫʙʠʥʘ ʚʜʘʚʣʠʚʘʥʠʷ ʚ ʤʘʪʝʨʠʘʣ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʠʥʜʝʥʪʦʨʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʚ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʊʚʝʨʜʦʩʪʴ ʧʨʠ ʚʜʘʚʣʠʚʘʥʠʠ 

ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʛʣʫʙʠʥʝ ʚʜʘʚʣʠʚʘʥʠʷ ʠ ʟʘʚʠʩʠʪ ʦʪ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʠ 

ʚʷʟʢʦʵʣʘʩʪʠʯʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ.  

6.3.2 ʇʣʘʩʪʠʯʥʦʩʪʴ  

ʇʣʘʩʪʠʯʥʦʩʪʴ - ʩʚʦʡʩʪʚʦ ʤʝʪʘʣʣʦʚ ʜʝʬʦʨʤʠʨʦʚʘʪʴʩʷ ʙʝʟ ʨʘʟʨʫʰʝʥʠʷ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʩʠʣ ʠ ʩʦʭʨʘʥʷʪʴ ʠʟʤʝʥʝʥʥʫʶ ʬʦʨʤʫ ʧʦʩʣʝ ʩʥʷʪʠʷ ʵʪʠʭ ʩʠʣ. 

ʇʣʘʩʪʠʯʥʦʩʪʴ - ʦʜʥʦ ʠʟ ʚʘʞʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʘ, ʢʦʪʦʨʦʝ ʚ ʩʦʯʝʪʘ-

ʥʠʠ ʩ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʜʝʣʘʝʪ ʝʛʦ ʦʩʥʦʚʥʳʤ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ɽʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ ʧʝʨʝʜ ʨʘʟʨʳʚʦʤ ŭ ʠ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦʝ ʩʫʞʝʥʠʝ ʧʝʨʝʜ ʨʘʟʨʳʚʦʤ Ɋ. ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʨʝʜʝʣʷʶʪ ʧʨʠ ʠʩ-

ʧʳʪʘʥʠʠ ʤʝʪʘʣʣʦʚ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, ʘ ʠʭ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫ-

ʣʘʤ (ʚ ʧʨʦʮʝʥʪʘʭ): 

,  (6.5) 

,  (6.6) 

ʛʜʝ l0 ʠ lʨ - ʜʣʠʥʘ ʦʙʨʘʟʮʘ ʜʦ ʠ ʧʦʩʣʝ ʨʘʟʨʫʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 
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F0 ʠ Fʨ - ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʦʙʨʘʟʮʘ ʜʦ ʠ ʧʦʩʣʝ ʨʘʟʨʫʰʝʥʠʷ. 

6.3.3 ʇʨʦʯʥʦʩʪʴ  

ʇʨʦʯʥʦʩʪʴ - ʩʧʦʩʦʙʥʦʩʪʴ ʤʝʪʘʣʣʦʚ ʦʢʘʟʳʚʘʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʠ ʠʣʠ 

ʨʘʟʨʫʰʝʥʠʶ ʩʪʘʪʠʯʝʩʢʠʤ, ʜʠʥʘʤʠʯʝʩʢʠʤ ʠʣʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʤ ʥʘʛʨʫʟʢʘʤ. ʇʨʦʯ-

ʥʦʩʪʴ ʤʝʪʘʣʣʦʚ ʧʨʠ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ ʠʩʧʳʪʳʚʘʶʪ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, ʩʞʘʪʠʝ, ʠʟ-

ʛʠʙ ʠ ʢʨʫʯʝʥʠʝ. ʀʩʧʳʪʘʥʠʝ ʥʘ ʨʘʟʨʳʚ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. ʇʨʦʯʥʦʩʪʴ ʧʨʠ ʜʠʥʘ-

ʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ ʦʮʝʥʠʚʘʶʪ ʫʜʝʣʴʥʦʡ ʫʜʘʨʥʦʡ ʚʷʟʢʦʩʪʴʶ, ʘ ʧʨʠ ʟʥʘʢʦʧʝʨʝʤʝʥ-

ʥʳʭ ʥʘʛʨʫʟʢʘʭ - ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʴʶ. 

ʇʨʦʯʥʦʩʪʴ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʦʮʝʥʠʚʘʶʪ ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤʠ (ʨʠʩ.6.3). 

 

ʈʠʩ.6.3. ɼʠʘʛʨʘʤʤʘ ʠʩʧʳʪʘʥʠʡ ʥʘ ʨʘʩʪʷʞʝʥʠʝ. 

 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʟʨʳʚ (ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʠʣʠ ʚʨʝʤʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʨʘʟʨʳʚʫ) ůʚ - ʵʪʦ ʥʘʧʨʷʞʝʥʠʝ, ʦʪʚʝʯʘʶʱʝʝ ʥʘʠʙʦʣʴʰʝʡ ʥʘʛʨʫʟʢʝ ʈmax, ʧʨʝʜʰʝʩʪʚʫ-

ʶʱʝʡ ʨʘʟʨʫʰʝʥʠʶ ʦʙʨʘʟʮʘ: 

. (6.7) 

ʕʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʜʣʷ ʤʝʪʘʣʣʦʚ. 

ʇʨʝʜʝʣ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ůʧʮ - ʵʪʦ ʫʩʣʦʚʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʈʧʮ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʥʘʯʠʥʘʝʪʩʷ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʜʝʬʦʨʤʘʮʠʝʡ ʠ 

ʥʘʛʨʫʟʢʦʡ: 

.  (6.8) 
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ʇʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ůʪ - ʵʪʦ ʥʘʠʤʝʥʴʰʝʝ ʥʘʧʨʷʞʝʥʠʝ ʈʪ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʨʘʟʝʮ ʜʝ-

ʬʦʨʤʠʨʫʝʪʩʷ (ʪʝʯʝʪ) ʙʝʟ ʟʘʤʝʪʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʥʘʛʨʫʟʢʠ: 

. (6.9) 

ʋʩʣʦʚʥʳʡ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ů0,2 - ʥʘʧʨʷʞʝʥʠʝ, ʧʦʩʣʝ ʩʥʷʪʠʷ ʢʦʪʦʨʦʛʦ ʦʩʪʘʪʦʯ-

ʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʜʦʩʪʠʛʘʝʪ ʚʝʣʠʯʠʥʳ 0,2 %. 

6.4.4 ʋʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ   

ʋʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʦʛʣʦʱʘʪʴ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨ-

ʛʠʶ ʚ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʜʘʨʥʦʡ ʥʘʛʨʫʟʢʠ. 

ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʫʜʘʨʥʳʭ ʥʘʛʨʫʟʦʢ ʦʪ ʠʩʧʳʪʘʥʠʡ ʥʘ ʨʘʩʪʷʞʝʥʠʝ-

ʩʞʘʪʠʝ ʠʣʠ ʠʟʛʠʙ ʷʚʣʷʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʫʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʢ ʙʳʩʪʨʦʤʫ 

ʧʦʛʣʦʱʝʥʠʶ ʵʥʝʨʛʠʠ. 

ʆʙʳʯʥʦ ʦʮʝʥʠʚʘʝʪʩʷ ʨʘʙʦʪʘ ʜʦ ʨʘʟʨʫʰʝʥʠʷ ʠʣʠ ʨʘʟʨʳʚʘ ʠʩʧʳʪʳʚʘʝʤʦʛʦ ʦʙʨʘʟ-

ʮʘ ʧʨʠ ʫʜʘʨʥʦʡ ʥʘʛʨʫʟʢʝ, ʦʪʥʝʩʸʥʥʦʡ ʢ ʧʣʦʱʘʜʠ ʝʛʦ ʩʝʯʝʥʠʷ ʚ ʤʝʩʪʝ ʧʨʠʣʦʞʝʥʠʷ 

ʥʘʛʨʫʟʢʠ. ɺʳʨʘʞʘʝʪʩʷ ʚ ɼʞ/ʩʤ
2
 ʠʣʠ ʚ ʢɼʞ/ʤ

2
. ʋʜʘʨʥʫʶ ʚʷʟʢʦʩʪʴ ʦʙʦʟʥʘʯʘʶʪ KCV, 

KCU, KCT. KC ï ʩʠʤʚʦʣ ʫʜʘʨʥʦʡ ʚʷʟʢʦʩʪʠ, ʪʨʝʪʠʡ ʩʠʤʚʦʣ ʧʦʢʘʟʳʚʘʝʪ ʚʠʜ ʥʘʜʨʝʟʘ: 

ʦʩʪʨʳʡ (V), ʩ ʨʘʜʠʫʩʦʤ ʟʘʢʨʫʛʣʝʥʠʷ (U), ʪʨʝʱʠʥʘ (ʊ). 

ʇʦʨʦʛ ʭʣʘʜʦʣʦʤʢʦʩʪʠ - ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠʥʪʝʨʚʘʣ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʨʘʟ-

ʨʫʰʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʧʨʦʯʥʦʩʪʠ. ʏʝʤ ʥʠʞʝ ʧʦ-

ʨʦʛ ʭʣʘʜʦʣʦʤʢʦʩʪʠ, ʪʝʤ ʤʝʥʝʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʤʝʪʘʣʣ ʢ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤ ʥʘʧʨʷʞʝʥʠʡ 

(ʨʝʟʢʠʝ ʧʝʨʝʭʦʜʳ, ʦʪʚʝʨʩʪʠʷ, ʨʠʩʢʠ), ʢ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ. 

ʊʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ - ʩʚʦʡʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʨʘʟʚʠʪʠʶ ʪʨʝʱʠʥ 

ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʪʨʝʱʠ-

ʥʦʩʪʦʡʢʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʧʨʷ-

ʞʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʚ ʚʝʨʰʠʥʝ ʪʨʝʱʠʥʳ KIʩ. ɼʣʷ ʦʮʝʥʢʠ ʩʢʣʦʥ-

ʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʢ ʭʨʫʧʢʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʧʨʠʤʝʥʷʶʪ ʠʩʧʳʪʘʥʠʷ ʥʘ ʫʜʘʨʥʳʡ ʠʟʛʠʙ 

ʦʙʨʘʟʮʦʚ ʩ ʥʘʜʨʝʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪ ʫʜʘʨʥʫʶ ʚʷʟʢʦʩʪʴ. 

6.3.5 ʋʩʪʘʣʦʩʪʴ  
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ʋʩʪʘʣʦʩʪʴ - ʧʨʦʮʝʩʩ ʧʦʩʪʝʧʝʥʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ ʚ ʤʘʪʝʨʠʘʣʝ ʧʨʠ 

ʜʝʡʩʪʚʠʠ ʮʠʢʣʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ ʠ ʨʘʟʨʫʰʝ-

ʥʠʶ. 

ʊʝʨʤʠʥ çʫʩʪʘʣʦʩʪʴè ʯʘʩʪʦ ʟʘʤʝʥʷʶʪ ʪʝʨʤʠʥʦʤ çʚʳʥʦʩʣʠʚʦʩʪʴè, ʢʦʪʦʨʳʡ ʧʦʢʘ-

ʟʳʚʘʝʪ ʩʢʦʣʴʢʦ ʧʝʨʝʤʝʥ ʥʘʛʨʫʟʦʢ ʤʦʞʝʪ ʚʳʜʝʨʞʘʪʴ ʤʝʪʘʣʣ ʠʣʠ ʩʧʣʘʚ ʙʝʟ ʨʘʟʨʫʰʝ-

ʥʠʷ. ʇʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʦʙʦʟʥʘʯʘʶʪ ʢʘʢ ůR, ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪ R ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚ-

ʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʫ ʘʩʠʤʤʝʪʨʠʠ ʮʠʢʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ʤʘ-

ʪʝʨʠʘʣʘ ʚ ʩʣʫʯʘʝ ʩʠʤʤʝʪʨʠʯʥʳʭ ʮʠʢʣʦʚ ʥʘʛʨʫʞʝʥʠʷ ʦʙʦʟʥʘʯʘʶʪ ʢʘʢ ů-1, ʘ ʚ ʩʣʫʯʘʝ 

ʧʫʣʴʩʘʮʠʦʥʥʳʭ ʢʘʢ ů0. ʏʠʩʣʦ ʮʠʢʣʦʚ ʫʩʣʦʚʥʦ ʧʨʠʥʷʪʦ ʜʣʷ ʩʪʘʣʝʡ ʨʘʚʥʳʤ 10
7
, ʜʣʷ 

ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ - 10
-8
. 

ʗʚʣʝʥʠʝ ʫʩʪʘʣʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʠʟʛʠʙʝ, ʢʨʫʯʝʥʠʠ, ʨʘʩʪʷʞʝʥʠʠ-ʩʞʘʪʠʠ ʠ 

ʧʨʠ ʜʨʫʛʠʭ ʩʧʦʩʦʙʘʭ ʥʘʛʨʫʞʝʥʠʷ. 

6.4 ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʆʛʨʘʥʠʯʝʥʥʳʡ ʧʨʝʜʝʣ ʚʳʥʦʩʣʠʚʦʩʪʠ ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʚʳʜʝʨ-

ʞʠʚʘʝʤʦʝ ʤʘʪʝʨʠʘʣʦʤ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ ʮʠʢʣʦʚ ʥʘʛʨʫʞʝʥʠʷ ʠʣʠ ʚʨʝʤʷ. 

ɾʠʚʫʯʝʩʪʴ ï ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʯʠʩʣʦʤ ʮʠʢʣʦʚ ʜʦ ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʠ ʯʠʩ-

ʣʦʤ ʮʠʢʣʦʚ ʜʦ ʧʦʷʚʣʝʥʠʷ ʫʩʪʘʣʦʩʪʥʦʡ ʪʨʝʱʠʥʳ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʦʜʚʝʨ-

ʛʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤ ʩʧʦʩʦʙʘʤ ʭʦʣʦʜʥʦʡ ʠ ʛʦʨʷʯʝʡ ʦʙʨʘʙʦʪʢʠ. 

ʃʠʪʝʡʥʳʝ ʩʚʦʡʩʪʚʘ - ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʢ ʧʦʣʫʯʝʥʠʶ ʠʟ 

ʥʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʪʣʠʚʦʢ. 

ɾʠʜʢʦʪʝʢʫʯʝʩʪʴ ï ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʟʘ-

ʧʦʣʥʷʪʴ ʣʠʪʝʡʥʫʶ ʬʦʨʤʫ. 

ʋʩʘʜʢʘ (ʣʠʥʝʡʥʘʷ ʠ ʦʙʲʝʤʥʘʷ) ï ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʠʟʤʝ-

ʥʷʪʴ ʩʚʦʠ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʠ ʦʙʲʝʤ ʚ ʧʨʦʮʝʩʩʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ. ɼʣʷ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʣʠʥʝʡʥʦʡ ʫʩʘʜʢʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʝʡ ʠʩʧʦʣʟɹʫʶʪ ʥʝ-

ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʨʳ. 

ʃʠʢʚʘʮʠʷ ï ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦ ʦʙʲʝʤʫ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʢ ʦʙʨʘʙʦʪʢʝ ʜʘʚʣʝʥʠʝʤ - ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘ-

ʣʘ ʠʟʤʝʥʷʪʴ ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʫ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ ʥʝ ʨʘʟʨʫh ʘʷʩʴ.  ʆʥʘ 
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ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʫʩʣʦʚʠʷʭ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ. ʃʠʩʪʦʚʦʡ ʤʘʪʝʨʠʘʣ ʠʩʧʳʪʳʚʘʶʪ 

ʥʘ ʧʝʨʝʛʠʙ ʠ ʚʳʪʷʞʢʫ ʩʬʝʨʠʯʝʩʢʦʡ ʣʫʥʢʠ. ʇʨʦʚʦʣʦʢʫ ʠʩʧʳʪʳʚʘʶʪ ʥʘ ʧʝʨʝʛʠʙ, 

ʩʢʨʫʯʠʚʘʥʠʝ, ʥʘ ʥʘʚʠʚʘʥʠʝ. ʊʨʫʙʳ ʠʩʧʳʪʳʚʘʶʪ ʥʘ ʨʘʟʜʘʯʫ, ʩʧʣʶʱʠʚʘʥʠʝ ʜʦ ʦʧʨʝ-

ʜʝʣʝʥʥʦʡ ʚʳʩʦʪʳ ʠ ʠʟʛʠʙ. ʂʨʠʪʝʨʠʝʤ ʛʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʜʝ-

ʬʝʢʪʦʚ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʷ. 

ʉʚʘʨʠʚʘʝʤʦʩʪʴ - ʪɻʦ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʦʙʨʘʟʦʚʳʚʘʪʴ ʥʝʨʘʟʲʝʤʥʳʝ ʩʦ-

ʝʜʠʥʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ. ʆʮʝʥʠʚʘʝʪʩʷ ʧʦ ʢʘʯʝʩʪʚʫ ʩʚʘʨʥʦʛʦ ʰʚʘ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʨʘʙʦʪʢʝ ʨʝʟʘʥʠʝʤ - ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ 

ʧʦʜʜʘʚʘʪʴʩʷ ʦʙʨʘʙʦʪʢʝ ʨʘʟʣʠʯʥʳʤ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʆʮʝʥʠʚʘʝʪʩʷ ʧʦ ʩʪʦʡʢʦ-

ʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʦ ʢʘʯʝʩʪʚʫ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʨʘʙʦʪʘʪʴ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ. 

1. ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʝʛʦ ʪʨʝʥʠʷ. 

2. ʂʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʜʝʡ-

ʩʪʚʠʶ ʘʛʨʝʩʩʠʚʥʳʭ ʢʠʩʣʦʪʥʳʭ, ʱʝʣʦʯʥʳʭ ʩʨʝʜ. 

3. ɾʘʨʦʩʪʦʡʢʦʩʪʴ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʦʢʠʩʣʝ-

ʥʠʶ ʚ ʛʘʟʦʚʦʡ ʩʨʝʜʝ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

4. ɾʘʨʦʧʨʦʯʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ ʜʣʠʪʝʣʴʥʦ ʩʦʧʨʦ-

ʪʠʚʣʷʪʴʩʷ ʥʘʯʘʣʫ ʠ ʨʘʟʚʠʪʠʶ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʶ ʧʦʜ ʜʝʡʩʪʚʠ-

ʝʤ ʧʦʩʪʦʷʥʥʳʭ ʥʘʛʨʫʟʦʢ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

5. ʍʣʘʜʦʩʪʦʡʢʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʩʦʭʨʘʥʷʪʴ ʧʣʘʩʪʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

6. ɸʥʪʠʬʨʠʢʮʠʦʥʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʨʠʨʘʙʘʪʳʚʘʪʴʩʷ ʢ ʜʨʫ-

ʛʦʤʫ ʤʘʪʝʨʠʘʣʫ. 

ʕʪʠ ʩʚʦʡʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʠʟʜʝʣʠʡ. 

ʇʨʠ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʥʦʩʪʴʶ ʫʯʠ-

ʪʳʚʘʪʴ ʤʝʭʘʥʠʯʝʩʢʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ. 



 

96 
 

6.5ʄʝʪʦʜʳ  ʠʩʩʣʝʜʦʚʘʥʠʷ  ʩʪʨʫʢʪʫʨʳ  ʤʝʪʘʣʣʦʚ  ʠ  ʩʧʣʘʚʦʚ 

6.5.1 ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠʡ  ʘʥʘʣʠʟ 

ʈʘʟʣʠʯʘʶʪ ʤʘʢʨʦʩʪʨʫʢʪʫʨʫ, ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ ʠ ʪʦʥʢʫʶ ʩʪʨʫʢʪʫʨʫ. 

ʉʪʨʦʝʥʠʝ  ʤʝʪʘʣʣʦʚ    ʠ  ʩʧʣʘʚʦʚ, ʚʠʜʠʤʦʝ  ʥʝʚʦʦʨʫʞʸʥʥʳʤ  ʛʣʘʟʦʤ  ʠʣʠ  ʧʨʠ  

ʥʝʙʦʣʴʰʠʭ  ʫʚʝʣʠʯʝʥʠʷʭ  ʩ  ʧʦʤʦʱʴʶ  ʣʫʧʳ  (ʜʦ 30 ʨʘʟ),  ʥʘʟʳʚʘʝʪʩʷ  ʤʘʢʨʦʩʪʨʫʢʪʫ-

ʨʦʡ.  ʄʘʢʨʦʩʪʨʫʢʪʫʨʘ  ʠʟʫʯʘʝʪʩʷ  ʧʫʪʸʤ  ʤʘʢʨʦʘʥʘʣʠʟʘ.   

ʊʘʢ  ʢʘʢ  ʤʝʪʘʣʣʳ  --  ʚʝʱʝʩʪʚʘ  ʥʝʧʨʦʟʨʘʯʥʳʝ,  ʪʦ  ʠʭ  ʩʪʨʦʝʥʠʝ  ʠʟʫʯʘʶʪ  ʚ  

ʠʟʣʦʤʝ  ʠʣʠ  ʩʧʝʮʠʘʣʴʥʦ  ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ  ʦʙʨʘʟʮʘʭ  --  ʤʘʢʨʦʰʣʠʬʘʭ.  ʆʙʨʘʟʝʮ  

ʚʳʨʝʟʘʶʪ  ʠʟ  ʦʧʨʝʜʝʣʸʥʥʦʛʦ  ʤʝʩʪʘ,  ʚ  ʦʧʨʝʜʝʣʸʥʥʦʡ  ʧʣʦʩʢʦʩʪʠ  ʚ  ʟʘʚʠʩʠʤʦʩʪʠ  ʦʪ  

ʪʦʛʦ,  ʯʪʦ  ʧʦʜʚʝʨʛʘʶʪ  ʠʩʩʣʝʜʦʚʘʥʠʶ  --  ʣʠʪʴʸ,  ʧʦʢʦʚʢʫ,  ʰʪʘʤʧʦʚʢʫ,  ʧʨʦʢʘʪ,  

ʩʚʘʨʥʫʶ  ʠʣʠ  ʪʝʨʤʠʯʝʩʢʠ  ʦʙʨʘʙʦʪʘʥʥʫʶ  ʜʝʪʘʣʴ  --  ʠ  ʯʪʦ  ʪʨʝʙʫʝʪʩʷ  ʚʳʷʚʠʪʴ  ʠ  

ʠʟʫʯʠʪʴ  -  ʧʝʨʚʠʯʥʫʶ  ʢʨʠʩʪʘʣʣʠʟʘʮʠʶ,  ʜʝʬʝʢʪʳ,  ʥʘʨʫʰʘʶʱʠʝ  ʩʧʣʦʰʥʦʩʪʴ  ʤʝ-

ʪʘʣʣʘ,  ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ  ʩʪʨʫʢʪʫʨʳ.  ʇʦʵʪʦʤʫ  ʦʙʨʘʟʮʳ  ʚʳʨʝʟʘʶʪ  ʠʟ  ʦʜʥʦʛʦ  ʠʣʠ  

ʥʝʩʢʦʣʴʢʠʭ  ʤʝʩʪ  ʩʣʠʪʢʘ,  ʟʘʛʦʪʦʚʢʠ  ʠʣʠ  ʜʝʪʘʣʠ  ʢʘʢ  ʚ  ʧʨʦʜʦʣʴʥʦʤ,  ʪʘʢ  ʠ  ʚ  ʧʦ-

ʧʝʨʝʯʥʦʤ  ʥʘʧʨʘʚʣʝʥʠʷʭ.  ʇʦʚʝʨʭʥʦʩʪʴ  ʦʙʨʘʟʮʘ  (ʪʝʤʧʣʝʪʘ)  ʚʳʨʘʚʥʠʚʘʶʪ  ʥʘ  

ʥʘʞʜʘʯʥʦʤ  ʢʨʫʛʝ,  ʟʘʪʝʤ  ʰʣʠʬʫʶʪ.  ʇʦʩʣʝ  ʰʣʠʬʦʚʘʥʠʷ  ʪʝʤʧʣʝʪ  ʪʨʘʚʷʪ  ʚ  ʩʧʝʮʠ-

ʘʣʴʥʳʭ  ʨʝʘʢʪʠʚʘʭ,  ʢʦʪʦʨʳʝ  ʧʦ-ʨʘʟʥʦʤʫ  ʨʘʩʪʚʦʨʷʶʪ  ʩʪʨʫʢʪʫʨʥʳʝ  ʩʦʩʪʘʚʣʷʶʱʠʝ  

ʠ  ʨʘʩʪʨʘʚʣʠʚʘʁ ʪ  ʜʝʬʝʢʪʳ. 

ʄʘʢʨʦʘʥʘʣʠʟ  ʰʣʠʬʦʚ  ʚʳʷʚʣʷʝʪ  ʨʘʟʣʠʯʥʳʝ  ʧʦʨʦʢʠ  ʚ  ʩʣʠʪʢʘʭ  ʠ  ʦʪʣʠʚ-

ʢʘʭ  (ʫʩʘʜʦʯʥʳʝ  ʨʘʢʦʚʠʥʳ,  ʛʘʟʦʚʳʝ  ʧʫʟʳʨʠ,  ʪʨʝʱʠʥʳé);  ʚʠʜ ʠʟʣʦʤʘ (ʚʷʟʢʠʡ, 

ʭʨʫʧʢʠʡ); ʚʝʣʠʯʠʥʫ, ʬʦʨʤʫ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʝʨʝʥ ʠ ʜʝʥʜʨʠʪʦʚ ʣʠʪʦʛʦ ʤʝʪʘʣʣʘ; ʜʝ-

ʬʝʢʪʳ, ʥʘʨʫʰʘʶʱʠʝ ʩʧʣʦʰʥʦʩʪʴ ʤʝʪʘʣʣʘ (ʫʩʘʜʦʯʥʫʶ ʧʦʨʠʩʪʦʩʪʴ, ʛʘʟʦʚʳʝ ʧʫʟʳʨʠ, 

ʨʘʢʦʚʠʥʳ, ʪʨʝʱʠʥʳ); ʭʠʤʠʯʝʩʢʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʤʝʪʘʣʣʘ, ʚʳʟʚʘʥʥʫʶ ʧʨʦʮʝʩʩʘʤʠ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠʣʠ ʩʦʟʜʘʥʥʫʶ ʪʝʨʤʠʯʝʩʢʦʡ ʠ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ; 

ʨʘʩʧʦʣʦʞʝʥʠʝ  ʚʦʣʦʢʦʥ  ʚ  ʢʦʚʘʥʥʳʭ  ʠ  ʰʪʘʤʧʦʚʘʥʥʳʭ  ʟʘʛʦʪʦʚʢʘʭ;  ʪʨʝʱʠʥʳ,  ʚʦʟ-

ʥʠʢʘʶʱʠʝ  ʧʨʠ  ʦʙʨʘʙʦʪʢʝ  ʜʘʚʣʝʥʠʝʤ  ʠʣʠ  ʪʝʨʤʠʯʝʩʢʦʡ  ʦʙʨʘʙʦʪʢʝ,  ʜʝʬʝʢʪʳ  ʚ  

ʩʚʘʨʥʳʭ  ʰʚʘʭ. 

6.5.2. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ  ʘʥʘʣʠʟ 

ɹʦʣʝʝ  ʪʦʥʢʠʤ  ʤʝʪʦʜʦʤ  ʠʩʩʣʝʜʦʚʘʥʠʷ  ʩʪʨʫʢʪʫʨʳ  ʠ  ʧʦʨʦʢʦʚ  ʤʝʪʘʣʣʦʚ  ʷʚʣʷ-

ʝʪʩʷ  ʤʠʢʨʦʘʥʘʣʠʟ,  ʪ. ʝ. ʠʟʫʯʝʥʠʝ  ʩʪʨʫʢʪʫʨʳ  ʤʝʪʘʣʣʦʚ  ʧʨʠ  ʙʦʣʴʰʠʭ  ʫʚʝʣʠʯʝʥʠʷʭ  
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ʩ  ʧʦʤʦʱʴʶ  ʤʝʪʘʣʣʦʛʨʘʬʠʯʝʩʢʦʛʦ  ʤʠʢʨʦʩʢʦʧʘ. ʄʠʢʨʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ï ʠʟʫʯʝ-

ʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʧʦʤʦʱʠ ʩʚʝʪʦʚʳʭ ʤʠʢʨʦʩʢʦʧʦʚ. ʋʚʝʣʠʯʝʥʠʝ ï 50é2000 ʨʘʟ. 

ʇʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʪʴ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʨʘʟʤʝʨʦʤ ʜʦ 0,2 ʤʢʤ. 

ʄʝʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʡ  ʤʠʢʨʦʩʢʦʧ  ʨʘʩʩʤʘʪʨʠʚʘʝʪ  ʤʝʪʘʣʣ  ʚ  ʦʪʨʘʞʸʥʥʦʤ  

ʩʚʝʪʝ,  ʯʝʤ  ʠ  ʦʪʣʠʯʘʝʪʩʷ  ʦʪ  ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ  ʤʠʢʨʦʩʢʦʧʘ,  ʛʜʝ  ʧʨʝʜʤʝʪ  ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʪʩʷ  ʚ  ʧʨʦʭʦʜʷʱʝʤ  ʩʚʝʪʝ.    ɿʥʘʯʠʪʝʣʴʥʦ  ʙʦʣʴʰʝʝ  ʫʚʝʣʠʯʝʥʠʝ  ʤʦʞʥʦ  ʧʦʣʫ-

ʯʠʪʴ  ʧʨʠ  ʧʦʤʦʱʠ  ʵʣʝʢʪʨʦʥʥʦʛʦ  ʤʠʢʨʦʩʢʦʧʘ,  ʚ  ʢʦʪʦʨʦʤ  ʣʫʯʠ  ʩʚʝʪʘ  ʟʘʤʝʥʝʥʳ  

ʧʦʪʦʢʦʤ  ʵʣʝʢʪʨʦʥʦʚ  (ʫʚʝʣʠʯʝʥʠʝ  ʜʦʩʪʠʛʘʝʪʩʷ  ʧʨʠ  ʵʪʦʤ  ʜʦ  100 000 ʨʘʟ).  

ɺ ʧʨʦʩʚʝʯʠʚʘʶʱʝʤ ʤʠʢʨʦʩʢʦʧʝ ʧʦʪʦʢ ʵʣʝʢʪʨʦʥʦʚ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʠʟʫʯʘʝ-

ʤʳʡ ʦʙʲʝʢʪ. ʀʟʦʙʨʘʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʦʜʠʥʘʢʦʚʦʛʦ ʨʘʩʩʝʷʥʠʷ ʵʣʝʢʪʨʦ-

ʥʦʚ ʥʘ ʦʙʲʝʢʪʝ. ʈʘʟʣʠʯʘʶʪ ʢʦʩʚʝʥʥʳʝ ʠ ʧʨʷʤʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʢʦʩʚʝʥ-

ʥʦʤ ʤʝʪʦʜʝ ʠʟʫʯʘʶʪ ʥʝ ʩʘʤ ʦʙʲʝʢʪ, ʘ ʝʛʦ ʦʪʧʝʯʘʪʦʢ ï ʢʚʘʨʮʝʚʳʡ ʠʣʠ ʫʛʦʣʴʥʳʡ ʩʣʝ-

ʧʦʢ (ʨʝʧʣʠʢʫ), ʦʪʦʙʨʘʞʘʶʱʫʶ ʨʝʣʴʝʬ ʤʠʢʨʦʰʣʠʬʘ, ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʪʦʨʠʯʥʦ-

ʛʦ ʠʟʣʫʯʝʥʠʷ, ʠʩʢʘʞʘʶʱʝʛʦ ʢʘʨʪʠʥʫ. ʇʨʠ ʧʨʷʤʦʤ ʤʝʪʦʜʝ ʠʟʫʯʘʶʪ ʪʦʥʢʠʝ ʤʝʪʘʣʣʠ-

ʯʝʩʢʠʝ ʬʦʣʴʛʠ, ʪʦʣʱʠʥʦʡ ʜʦ 300 ʥʤ, ʥʘ ʧʨʦʩʚʝʪ. ʌʦʣʛɹʠ ʧʦʣʫʯʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʠʟ ʠʟʫʯʘʝʤʦʛʦ ʤʝʪʘʣʣʘ. 

ɺ ʨʘʩʪʨʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʟʜʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʪʦʨʠʯʥʦʡ ʵʤʠʩʩʠʠ 

ʵʣʝʢʪʨʦʥʦʚ, ʠʟʣʫʯʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʥʘ ʢʦʪʦʨʫʶ ʧʘʜʘʝʪ ʥʝʧʨʝʨʳʚʥʦ ʧʝʨʝʤʝʱʘ-

ʶʱʠʡʩʷ ʧʦ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʪʦʢ ʧʝʨʚʠʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ. ʀʟʫʯʘʝʪʩʷ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʘ. ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʫ 

ʧʨʦʩʚʝʯʠʚʘʶʱʠʭ ʤʠʢʨʦʩʢʦʧʦʚ. 

  ɼʣʷ  ʠʟʫʯʝʥʠʷ  ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ  ʪʘʢʞʝ  ʧʨʠʛʦʪʘʚʣʠʚʘʶʪʩʷ  ʰʣʠʬʳ  --  ʤʠʢ-

ʨʦʰʣʠʬʳ,  ʥʦ  ʧʦʩʣʝ  ʰʣʠʬʦʚʘʥʠʷ  ʜʦʧʦʣʥʠʪʝʣʴʥʦ  ʧʨʦʠʟʚʦʜʠʪʩʷ  ʧʦʣʠʨʦʚʘʥʠʝ  ʜʦ  

ʟʝʨʢʘʣʴʥʦʛʦ  ʙʣʝʩʢʘ,  ʟʘʪʝʤ  ʧʨʦʠʟʚʦʜʷʪ  ʪʨʘʚʣʝʥʠʝ  ʰʣʠʬʘ. 

  ʄʠʢʨʦʘʥʘʣʠʟ  ʧʦʟʚʦʣʷʝʪ  ʚʳʷʚʠʪʴ: 

- ʚʝʣʠʯʠʥʫ,  ʬʦʨʤʫ  ʠ  ʨʘʩʧʦʣʦʞʝʥʠʝ  ʟʸʨʝʥ, 

- ʦʪʜʝʣʴʥʳʝ  ʩʪʨʫʢʪʫʨʥʳʝ  ʩʦʩʪʘʚʣʷʶʱʠʝ  ʩʧʣʘʚʘ,  ʥʘ  ʦʩʥʦʚʘʥʠʠ  ʢʦʪʦʨʳʭ  

ʤʦʞʥʦ  ʦʧʨʝʜʝʣʠʪʴ  ʭʠʤʠʯʝʩʢʠʡ  ʩʦʩʪʘʚ  ʦʪʦʞʞʝʥʥʳʭ  ʫʛʣʝʨʦʜʠʩʪʳʭ  ʩʪʘʣʝʡ, 

- ʢʘʯʝʩʪʚʦ  ʪʝʧʣʦʚʦʡ  ʦʙʨʘʙʦʪʢʠ,  ʥʘʧʨʠʤʝʨ,  ʛʣʫʙʠʥʫ  ʧʨʦʥʠʢʥʦʚʝʥʠʷ  ʟʘʢʘʣʢʠ, 
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- ʪʘʢʠʝ  ʜʝʬʝʢʪʳ,  ʢʘʢ  ʧʝʨʝʞʦʛ,  ʦʙʝʟʫʛʣʝʨʦʞʠʚʘʥʠʝ,  ʥʘʣʠʯʠʝ  ʥʝʤʝʪʘʣʣʠʯʝ-

ʩʢʠʭ  ʚʢʣʶʯʝʥʠʡ. 

6.5.3. ʈʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ  ʘʥʘʣʠʟ  ʠ  ʨʝʥʪʛʝʥʦʚʩʢʘʷ  ʜʝʬʝʢʪʦʩʢʦʧʠʷ 

ʈʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ  ʘʥʘʣʠʟ  ʦʩʥʦʚʘʥ  ʥʘ  ʩʧʦʩʦʙʥʦʩʪʠ  ʘʪʦʤʦʚ  ʚ  ʢʨʠʩʪʘʣ-

ʣʠʯʝʩʢʦʡ  ʨʝʰʸʪʢʝ  ʦʪʨʘʞʘʪʴ  ʨʝʥʪʛʝʥʦʚʩʢʠʝ  ʣʫʯʠ.   ʆʪʨʘʞʸʥʥʳʝ  ʣʫʯʠ  ʦʩʪʘʚʣʷʶʪ  

ʥʘ  ʬʦʪʦʧʣʘʩʪʠʥʢʝ  (ʨʝʥʪʛʝʥʦʛʨʘʤʤʝ)  ʛʨʫʧʧʫ  ʧʷʪʝʥ  ʠʣʠ  ʢʦʣʝʮ.  ʇʦ  ʭʘʨʘʢʪʝʨʫ  

ʨʘʩʧʦʣʦʞʝʥʠʷ  ʵʪʠʭ  ʢʦʣʝʮ  (ʧʷʪʝʥ)  ʦʧʨʝʜʝʣʷʶʪ  ʪʠʧ  ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ  ʨʝʰʸʪʢʠ,  ʘ  

ʪʘʢʞʝ  ʨʘʩʩʪʦʷʥʠʝ  ʤʝʞʜʫ  ʘʪʦʤʘʤʠ  (ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ  ʠʦʥʘʤʠ)  ʚ  ʨʝʰʸʪʢʝ. 

ʈʝʥʪʛʝʥʦʚʩʢʦʝ  ʧʨʦʩʚʝʯʠʚʘʥʠʝ  ʦʩʥʦʚʘʥʦ  ʥʘ  ʩʧʦʩʦʙʥʦʩʪʠ  ʨʝʥʪʛʝʥʦʚʩʢʠʭ  ʣʫ-

ʯʝʡ  ʧʨʦʥʠʢʘʪʴ  ʚ   ʛʣʫʙʴ  ʪʝʣʘ.  ɹʣʘʛʦʜʘʨʷ  ʵʪʦʤʫ  ʤʦʞʥʦ,  ʥʝ  ʨʘʟʨʝʟʘʷ  ʤʝʪʘʣʣʠʯʝ-

ʩʢʠʭ  ʠʟʜʝʣʠʡ,  ʫʚʠʜʝʪʴ  ʥʘ  ʨʝʥʪʛʝʥʦʚʩʢʦʤ  ʩʥʠʤʢʝ  ʨʘʟʣʠʯʥʳʝ ʚʥʫʪʨʝʥʥʠʝ  ʜʝʬʝʢʪʳ 

ʤʝʪʘʣʣʘ:  ʪʨʝʱʠʥʳ,   ʫʩʘʜʦʯʥʳʝ  ʨʘʢʦʚʠʥʳ,  ʧʦʨʦʢʠ  ʩʚʘʨʢʠ. 

ʄʝʪʦʜʳ ʨʝʛʠʩʪʨʘʮʠʠ  ʧʦʨʦʢʦʚ  ʚ  ʤʘʪʝʨʠʘʣʝ  ʦʩʥʦʚʘʥʳ  ʥʘ  ʪʦʤ,  ʯʪʦ  ʨʝʥʪʛʝ-

ʥʦʚʩʢʠʝ  ʣʫʯʠ,  ʧʨʦʭʦʜʷ  ʯʝʨʝʟ  ʤʝʪʘʣʣ,  ʯʘʩʪʠʯʥʦ  ʧʦʛʣʦʱʘʶʪʩʷ.  ʇʨʠ  ʵʪʦʤ  ʤʝʥʝʝ  

ʧʣʦʪʥʳʝ  ʯʘʩʪʠ  ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ  ʠʟʜʝʣʠʷ  (ʫʯʘʩʪʢʠ  ʩ  ʧʦʨʦʢʘʤʠ)  ʧʦʛʣʦʱʘʶʪ  ʣʫʯʠ  

ʩʣʘʙʝʝ,  ʯʝʤ  ʧʣʦʪʥʳʝ  (ʩʧʣʦʰʥʦʡ  ʤʝʪʘʣʣ).  ʕʪʦ  ʧʨʠʚʦʜʠʪ  ʢ  ʪʦʤʫ,  ʯʪʦ  ʥʘ  ʨʝʥʪʛʝ-

ʥʦʚʩʢʦʤ  ʩʥʠʤʢʝ ʫʯʘʩʪʢʠ  ʩ  ʧʦʨʦʢʘʤʠ  ʙʫʜʫʪ  ʠʤʝʪʴ  ʪʸʤʥʳʝ  ʠʣʠ  ʩʚʝʪʣʳʝ  ʧʷʪʥʘ  ʥʘ  

ʬʦʥʝ  ʩʧʣʦʰʥʦʛʦ  ʤʝʪʘʣʣʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʨʝʥʪʛʝʥʦʚʩʢʠʝ  ʘʧʧʘʨʘʪʳ  ʧʦʟʚʦʣʷʶʪ  ʧʨʦʩʚʝʯʠʚʘʪʴ  ʩʪʘʣʴʥʳʝ  

ʠʟʜʝʣʠʷ  ʥʘ  ʛʣʫʙʠʥʫ  ʜʦ  60 ï 100  ʤʤ. 

ɼʣʷ  ʚʳʷʚʣʝʥʠʷ  ʜʝʬʝʢʪʦʚ  ʚ  ʤʝʪʘʣʣʠʯʝʩʢʠʭ  ʠʟʜʝʣʠʷʭ  ʙʦʣʴʰʦʡ  ʪʦʣʱʠʥʳ  

ʥʘʯʘʣʠ  ʧʨʠʤʝʥʷʪʴ  ʛʘʤʤʘ-ʣʫʯʠ.  ʇʨʠʨʦʜʘ  ʛʘʤʤʘ-ʣʫʯʝʡ  ʘʥʘʣʦʛʠʯʥʘ ʨʝʥʪʛʝʥʦʚʩʢʠʤ,  

ʥʦ  ʜʣʠʥʘ  ʚʦʣʥʳ  ʠʭ  ʤʝʥʴʰʝ.  ɹʣʘʛʦʜʘʨʷ  ʙʦʣʴʰʦʡ  ʧʨʦʥʠʢʘʶʱʝʡ  ʩʧʦʩʦʙʥʦʩʪʠ  

ʛʘʤʤʘ-ʣʫʯʝʡ  ʠʤʠ  ʤʦʞʥʦ  ʧʨʦʩʚʝʯʠʚʘʪʴ  ʩʪʘʣʴʥʳʝ  ʜʝʪʘʣʠ  ʪʦʣɦ ʠʥʦʡ  ʜʦ  300  ʤʤ.     

6.7 ʄʝʭʘʥʠʟʤʳ ʨʘʟʨʫʰʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ 

ʇʨʦʮʝʩʩʳ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʘʪʝʨʠʘʣʦʤ, ʥʘʧʨʞ̫ʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʠ ʩʨʝʜʦʡ. ʅʝʦʙʭʦʜʠʤʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʤʠʢʨʦʤʝ-

ʭʘʥʠʟʤʳ, ʩʧʦʩʦʙʥʳʝ ʚʳʟʚʘʪʴ ʨʘʟʨʫʰʝʥʠʝ, ʠ ʦʧʨʝʜʝʣʠʪʴ ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʠ 

ʥʘʧʨʷʞʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʵʪʠ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʫʶʪ. 
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ɺ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʪʝʦʨʠʷʭ ʧʨʦʯʥʦʩʪʠ ʨʘʟʣʠʯʘʶʪ ʜʚʘ ʚʠʜʘ ʨʘʟʨʫʰʝʥʠʷ: 1) 

ʦʪʨʳʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ 2) ʩʨʝʟ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʭʝʤʳ ʜʣʷ ʨʷ-

ʜʘ ʠʩʧʳʪʘʥʠʡ.  

ʈʘʟʨʫʰʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʨʦʞʜʝʥʠʷ ʠ ʨʦʩʪʘ (ʠʣʠ ʫʚʝ-

ʣʠʯʝʥʠʷ ʯʠʩʣʘ) ʜʝʬʝʢʪʦʚ ʪʠʧʘ ʜʠʩʣʦʢʘʮʠʠ, ʧʦʨ ʠ ʪʨʝʱʠʥ. ʕʪʠ ʜʝʬʝʢʪʳ ʤʦʛʫʪ ʧʨʠ-

ʚʦʜʠʪʴ ʢ ʭʨʫʧʢʦʤʫ ʠʣʠ ʚʷʟʢʦʤʫ ʨʘʟʨʫʰʝʥʠʶ, ʫʩʪʘʣʦʩʪʠ, ʨʘʟʨʫʰʝʥʠʶ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʣʟʫʯʝʩʪʠ, ʧʨʠʯʝʤ ʚ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʨʘʟʨʫʰʝʥʠʝ ʥʦʩʠʪ ʤʝʞʟʝʨʝʥʥʳʡ, ʘ ʚ ʜʨʫʛʠʭ ï

 ʚʥʫʪʨʠʟʝʨʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʦʵʪʦʤʫ ʚʝʩʴʤʘ ʚʘʞʥʦ ʫʤʝʪʴ ʚʳʜʝʣʠʪʴ ʜʦʤʠʥʠʨʫʶʱʠʡ 

ʤʝʭʘʥʠʟʤ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʠʩʪʦʪʘ ʤʘʪʝʨʠʘʣʘ, ʚʘʨʠʘʮʠʠ ʣʝʛʠʨʦʚʘʥʠʷ, ʧʨʦʮʝʩʩ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ, ʨʘʟʤʝʨ ʟʝʨʥʘ, ʪʝʢʩʪʫʨʘ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʝʡ 

ʨʘʟʨʫʰʝʥʠʷ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʧʨʠʣʘʛʘʝʤʳʭ ʢʘʨʪʘʭ ʤʝʭʘʥʠʟʤʦʚ. ʂʦʥʩʪʨʫʢʪʦʨʳ ʜʦʣʞ-

ʥʳ, ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ ʧʦʚʝ-

ʜʝʥʠʷ ʨʝʘʣʴʥʳʭ ʜʝʪʘʣʝʡ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʘʣʷʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʞʠʤʘʭ, ʪʘʢ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʩʦʢʠʭ 

ʥʘʧʨʷʞʝʥʠʷʭ ʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʘʢʪʠʚʥʳ ʦʜʥʠ ʤʝʭʘʥʠʟʤʳ, ʘ ʧʨʠ ʥʠʟʢʠʭ ï  ʜʨʫʛʠʝ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʟʘʚʠʩʠʤʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʜʚʫʭ ʚʠʜʦʚ 

ʧʦʚʨʝʞʜʝʥʠʡ ʚ ʩʣʫʯʘʝ ʩʫʧʝʨʧʦʟʠʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʚʨʝʤʝʥʠ ʠ ʮʠʢʣʠʯʝ-

ʩʢʦʛʦ ʥʘʛʨʫʞʝʥʠʷ. 

 

ʊɽʄɸ 7.  ʎɺɽʊʅʓɽ ʄɽʊɸʃʃʓ ʀ ʉʇʃɸɺʓ 

7.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʮʚʝʪʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ  

ʎʚʝʪʥʘʷ ʤʝʪʘʣʣʫʨʛʠʷ ï ʦʪʨʘʩʣʴ ʤʝʪʘʣʣʫʨʛʠʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʜʦʙʳʯʫ, ʦʙʦ-

ʛʘʱʝʥʠʝ ʨʫʜ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʚʳʧʣʘʚʢʫ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʠʭ ʩʧʣʘʚʦʚ. ɺʩʝ 

ʮʚʝʪʥʳʝ ʤʝʪʘʣʣʳ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ:  

- ʪʷʞʝʣʳʝ ʮʚʝʪʥʳʝ ʤʝʪʘʣʣʳ - ʉu, ʈb, Zn, Ni, Sn;  

- ʣʝʛʢʠʝ ʤʝʪʘʣʣʳ - Al, Mg, Ti ʠ ʜʨ.;  

- ʤʘʣʳʝ ʮʚʝʪʥʳʝ ʤʝʪʘʣʣʳ - ʉʦ, Sb, Bi, Hg, Cd;  

- ʙʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ - Au, Ag, Pt ʠ ʜʨ.;  
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- ʨʝʜʢʠʝ ʤʝʪʘʣʣʳ - Li , Be, Zr, Nb, Ga, In;  

- ʨʝʜʢʦʟʝʤʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ (Y, La, ʉʝ ʠ ʜʨ.).  

ʀʩʧʦʣʴʟʫʶʪ ʮʚʝʪʥʳʝ ʤʝʪʘʣʣʳ ʢʘʢ ʚ ʚʠʜʝ ʯʠʩʪʳʭ ʤʝʪʘʣʣʦʚ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʩʧʣʘ-

ʚʦʚ, ʚ ʚʠʜʝ ʣʝʛʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ, ʢʘʢ ʧʦʢʨʳʪʠʷ ʜʣʷ ʟʘʱʠʪʳ ʠʟʜʝʣʠʡ ʠʟ ʢʦʨʨʦʟʠʠ, ʘ 

ʪʘʢʞʝ ʚ ʚʠʜʝ ʧʦʨʦʰʢʦʚ - ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʩʫʜʦʩʪʨʦʝʥʠʠ, ʘʚʠʘʮʠʠ ʠ ʨʘʢʝʪʥʦʡ ʪʝʭ-

ʥʠʢʝ, ʵʣʝʢʪʨʦ- ʠ ʨʘʜʠʦʪʝʭʥʠʢʝ, ʵʣʝʢʪʨʦʥʠʢʝ, ʚ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʠ ʠ ʘʪʦʤʥʦʡ ʪʝʭʥʠʢʝ 

ʠ ʜʨ. ʄʘʩʰʪʘʙʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʨʘʟʣʠʯʘʶʪʩʷ ʦʯʝʥʴ ʩʠʣʴʥʦ ï ʦʪ 

ʧʨʝʚʳʰʘʶʱʠʭ ʜʝʩʷʪʢʠ ʤʣʥ. ʪʦʥʥ ʚ ʛʦʜ ʜʣʷ ɸl ʠʣʠ ʉu ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʦʥʥ (Re) ʠ ʤʝ-

ʥʝʝ (ʜʣʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʝʪʘʣʣʦʚ).  

7.2  ʄʝʜʥʳʝ ʩʧʣʘʚʳ 

ʄʝʜʴ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʧʨʦʯʥʦ-

ʩʪʴʶ ʚʷʟʢʦʩʪʴʶ ʠ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ. ʉʪʨʫʢʪʫʨʘ ʨʝʰʝʪʢʠ ï ʢʫʙʠʯʝʩʢʘʷ ʛʨʘ-

ʥʝʮʝʥʪʨʠʨʦʚʘʥʥʘʷ. ʊʧʣʘʚ. = 1083 ÁC, ʊʢʠʧ. = 2360 ÁC. ʉʨʝʜʥʠʡ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ 

ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʦʙʨʘʙʦʪʢʠ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 220 ʜʦ 420 ʄʇʘ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝ-

ʥʠʝ ï 4-60 %, ʪʚʝʨʜʦʩʪʴ ï 35-130 ʅɺ, ʧʣʦʪʥʦʩʪʴ ï 8,94 ʛ/ʩʤ
3
.  

ʆʙʣʘʜʘʷ ʟʘʤʝʯʘʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʤʝʜʴ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʢʘʢ ʢʦʥʩʪʨʫʢʮʠʦʥ-

ʥʳʡ ʤʘʪʝʨʠʘʣ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʧʦʵʪʦʤʫ ʝʝ ʣʝʛʠʨʫ-

ʶʪ, ʪ. ʝ. ʚʚʦʜʷʪ ʚ ʩʧʣʘʚʳ ʪʘʢʠʝ ʤʝʪʘʣʣʳ, ʢʘʢ ʮʠʥʢ, ʦʣʦʚʦ, ʘʣʶʤʠʥʠʡ, ʥʠʢʝʣʴ ʠ ʜʨʫ-

ʛʠʝ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʫʣʫʯʰʘʶʪʩʷ ʝʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ.  

ɺ ʯʠʩʪʦʤ ʚʠʜʝ ʤʝʜʴ ʧʨʠʤʝʥʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦ, ʙʦʣʝʝ ʰʠʨʦʢʦ ï ʝʝ ʩʧʣʘʚʳ. ʇʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʤʝʜʥʳʝ ʩʧʣʘʚʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʣʘʪʫʥʠ, ʙʨʦʥʟʳ ʠ ʤʝʜʥʦʥʠʢʝ-

ʣʝʚʳʝ, ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ï ʥʘ ʜʝʬʦʨʤʠʨʫʝʤʳʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ (ʧʨʦʚʦʣʦʢʠ, ʣʠʩʪʘ, ʧʦʣʦʩ, ʧʨʦʬʠʣʷ), ʠ ʣʠʪʝʡʥʳʝ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʣʠʪʴʷ ʜʝʪʘʣʝʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʜʥʳʝ ʩʧʣʘʚʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʵʣʝʢʪʨʦʤʘʰʠʥʦ-

ʩʪʨʦʝʥʠʠ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʪʝʣʝʛʨʘʬʥʦʡ ʠ ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ, ʨʘʜʠʦ- ʠ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ʀʟ ʤʝʜʠ ʠʟ-

ʛʦʪʦʚʣʷʶʪ ʧʨʦʚʦʜʘ, ʢʘʙʝʣʠ, ʰʠʥʳ ʠ ʜʨʫʛʠʝ ʪʦʢʦʧʨʦʚʦʜʷʱʠʝ ʠʟʜʝʣʠʷ.  

ʃʘʪʫʥʠ ï ʩʧʣʘʚʳ ʤʝʜʠ ʩ ʮʠʥʢʦʤ ʠ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʃʘʪʫʥʠ, ʩʦʜʝʨʞʘ-

ʱʠʝ, ʢʨʦʤʝ ʮʠʥʢʘ, ʜʨʫʛʠʝ ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʥʘʟʳʚʘʶʪʩʷ ʩʣʦʞʥʳʤʠ, ʠʣʠ ʩʧʝ-
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ʮʠʘʣʴʥʳʤʠ, ʠ ʠʤʝʥʫʶʪʩʷ ʧʦ ʚʚʦʜʠʤʳʤ, ʢʨʦʤʝ ʮʠʥʢʘ, ʣʝʛʠʨʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʘʤ. 

ʅʘʧʨʠʤʝʨ: ʃ90 ï ʵʪʦ ʣʘʪʫʥʴ, ʩʦʜʝʨʞʘʱʘʷ 90 % Cu, ʦʩʪʘʣʴʥʦʝ ï Zn; ʣʘʪʫʥʴ ʘʣʶʤʠʥʠ-

ʝʚʘʷ ʃɸ77-2 ï ʩʦʜʝʨʞʠʪ 77 % Cu, 2 % Al, ʦʩʪʘʣʴʥʦʝ ï Zn ʠ ʪ. ʜ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝ-

ʜʴʶ ʣʘʪʫʥʠ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ ʠ ʫʧʨʫʛʦ-

ʩʪʴʶ. ʆʥʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʣʠʪʴʝʤ, ʜʘʚʣʝʥʠʝʤ ʠ ʨʝʟʘʥʠʝʤ. ʀʟ ʥʠʭ ʠʟʛʦʪʦʚʣʷʶʪ ʧʦ-

ʣʫʬʘʙʨʠʢʘʪʳ (ʣʠʩʪʳ, ʣʝʥʪʳ, ʧʦʣʦʩʳ, ʪʨʫʙʳ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ, ʧʨʦ-

ʚʦʣʦʢʫ, ʰʪʘʤʧʦʚʢʠ, ʟʘʧʦʨʥʫʶ ʘʨʤʘʪʫʨʫ ï ʢʨʘʥʳ, ʚʝʥʪʠʣʠ, ʤʝʜʘʣʠ ʠ ʟʥʘʯʢʠ, ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʳʝ ʠʟʜʝʣʠʷ, ʤʫʟʳʢʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʩʠʣʴʬʦʥʳ, ʧʦʜʰʠʧʥʠʢʠ). 

ɹʨʦʥʟʳ ï ʩʧʣʘʚʳ ʥʘ ʦʩʥʦʚʝ ʤʝʜʠ, ʚ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʦʢ ʠʩʧʦʣʟɹʫʶʪʩʷ 

ʦʣʦʚʦ (Sn), ʘʣʶʤʠʥʠʡ (Al), ʙʝʨʠʣʣʠʡ (Be), ʢʨʝʤʥʠʡ (Si), ʩʚʠʥʝʮ (Pb), ʭʨʦʤ (Cr) ʠ 

ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ.  

ɹʨʦʥʟʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʙʝʟʦʣʦʚʷʥʥʳʝ (ɹʨɸ9ʄʮ2ʃ ʠ ʜʨ.), ʦʣʦʚʷʥʥʳʝ 

(ɹʨʆ3ʮ12ʉ5 ʠ ʜʨ.), ʘʣʶʤʠʥʠʝʚʳʝ (ɹʨɸ5, ɹʨɸ7 ʠ ʜʨ.), ʢʨʝʤʥʠʝʚʳʝ (ɹʨʂʅ1ï3, 

ɹʨʂʄʮ3ï1), ʤʘʨʛʘʥʮʝʚʳʝ (ɹʨʄʮ5), ʙʝʨʠʣʣʠʝʚʳʝ ʙʨʦʥʟʳ (ɹʨɹ2, ɹʨɹʅʊ1,7 ʠ ʜʨ.).  

ɹʨʦʥʟʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ (ʢʨʘʥʳ, ʚʝʥʪʠʣʠ), 

ʨʘʟʣʠʯʥʳʭ ʜʝʪʘʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʚʦʜʝ, ʤʘʩʣʝ, ʧʘʨʝ, ʩʣʘʙʦʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ, ʤʦʨ-

ʩʢʦʡ ʚʦʜʝ. 

ɸʙʠʩʩʠʥʩʢʦʝ ʟʦʣʦʪʦ ï ʤʝʜʥʳʡ ʩʧʣʘʚ, ʠʤʠʪʠʨʫʶʱʠʡ ʟʦʣʦʪʦ ʧʦ ʮʚʝʪʫ; ʩʦʜʝʨ-

ʞʠʪ 88 % ʤʝʜʠ, 11,5 % ʮʠʥʢʘ ʠ 0,5 % ʟʦʣʦʪʘ. 

ʌʨʘʥʮʫʟʩʢʦʝ ʟʦʣʦʪʦ ï ʠʤʠʪʠʨʫʶʱʠʡ ʜʨʘʛʤʝʪʘʣʣʳ ʙʨʦʥʟʦʚʳʡ ʩʧʣʘʚ, ʠʜʫʱʠʡ 

ʥʘ ʚʳʜʝʣʢʫ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ, ʛʘʣʘʥʪʝʨʝʡʥʳʭ ʠ ʦʪʯʘʩʪʠ ʶʚʝʣʠʨʥʳʭ ʠʟʜʝʣʠʡ; ʩʦʩʪʦʠʪ 

ʠʟ 58,3 % ʢʨʘʩʥʦʡ ʤʝʜʠ, 16,7 % ʦʣʦʚʘ ʠ 25 % ʮʠʥʢʘ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʤʝʝʪ ʧʦʜʦʙ-

ʥʳʝ ʟʦʣʦʪʦʤʫ ʮʚʝʪ ʠ ʙʣʝʩʢ. 

ʉʝʚʝʨʥʦʝ ʟʦʣʦʪʦ ï ʤʝʜʥʦ-ʘʣʶʤʠʥʠʝʚʳʡ ʩʧʣʘʚ ʟʦʣʦʪʠʩʪʦʛʦ ʮʚʝʪʘ, ʪʘʢʞʝ ʠʟ-

ʚʝʩʪʥʳʡ ʢʘʢ ʞʸʣʪʳʡ ʥʦʨʜʠʢ. ʉʦʩʪʘʚ: ʤʝʜʴ ï 89 %, ʘʣʶʤʠʥʠʡ ï 5 %, ʮʠʥʢ ï 5 %, ʦʣʦ-

ʚʦ ï 1 %. 

7.3 ɸʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ 

ʇʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ ʧʨʠʨʦʜʝ ʘʣʶʤʠʥʠʡ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦʩʣʝ 

ʢʠʩʣʦʨʦʜʘ ʠ ʢʨʝʤʥʠʷ ʠ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʤʝʪʘʣʣʦʚ. ʇʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʪʝʭʥʠʢʝ 

ʦʥ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦʩʣʝ ʞʝʣʝʟʘ. ɺ ʩʚʦʙʦʜʥʦʤ ʚʠʜʝ ʘʣʶʤʠʥʠʡ ʥʝ ʚʩʪʨʝʯʘʝʪ-
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ʩʷ, ʝʛʦ ʧʦʣʫʯʘʶʪ ʠʟ ʤʠʥʝʨʘʣʦʚ ï ʙʦʢʩʠʪʦʚ, ʥʝʬʝʣʠʥʦʚ ʠ ʘʣʫʥʠʪʦʚ, ʧʨʠ ʵʪʦʤ ʩʥʘʯʘʣʘ 

ʧʨʦʠʟʚʦʜʷʪ ʛʣʠʥʦʟʝʤ, ʘ ʟʘʪʝʤ ʠʟ ʛʣʠʥʦʟʝʤʘ ʧʫʪʝʤ ʵʣʝʢʪʨʦʣʠʟʘ ʧʦʣʫʯʘʶʪ ʘʣʶʤʠʥʠʡ. 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʣʶʤʠʥʠʷ ʥʝʚʳʩʦʢʠ: ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʨʘʟʨʳʚ ï 50-90 ʄʇʘ 

(5ï9 ʢʛʩ/ʤʤ
2
), ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ ï 25-45 %, ʪʚʝʨʜʦʩʪʴ ï 13-28 ʅɺ. ɺ ʯʠʩʪʦʤ 

ʚʠʜʝ ʘʣʶʤʠʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʨʝʜʢʦ, ʚ ʦʩʥʦʚʥʦʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʝʛʦ ʩʧʣʘʚʳ ʩ 

ʤʝʜʴʶ, ʤʘʛʥʠʝʤ, ʢʨʝʤʥʠʝʤ, ʞʝʣʝʟʦʤ ʠ ʪ. ʜ.  

ɸʣʶʤʠʥʠʡ ʧʝʨʚʠʯʥʳʡ ï ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʦʙʦʛʘʱʝʥʠʷ ʛʣʠʥʦʟʝʤʘ. ɺ ʧʨʠʨʦʜʝ 

ʤʝʪʘʣʣ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚʚʠʜʫ ʝʛʦ ʚʳʩʦʢʦʡ ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʉʦ-

ʝʜʠʥʷʷʩʴ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʦʥ ʦʙʨʘʟʫʝʪ ʙʦʢʩʠʪʳ, ʥʝʬʝʣʠʥʳ ʠ ʘʣʫʥʠʪʳ. ɺʧʦ-

ʩʣʝʜʩʪʚʠʠ ʠʟ ʵʪʠʭ ʨʫʜ ʧʦʣʫʯʘʶʪ ʛʣʠʥʦʟʝʤ, ʘ ʠʟ ʥʝʛʦ ʩ ʧʦʤʦʱʴʶ ʩʣʦʞʥʳʭ ʭʠʤʠʢʦ-

ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ - ʯʠʩʪʳʡ ʘʣʤʁʠʥʠʡ: ɸ0- ɸ9, ɸ95-ɸ99. 

ɸʣʶʤʠʥʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ï ʥʘʟʳʚʘʶʪ ʤʘʪʝʨʠʘʣ ʩ ʧʨʦʮʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʠʥʦʨʦʜʥʳʭ ʧʨʠʤʝʩʝʡ ʤʝʥʝʝ 1%. ʊʝʭʥʠʯʝʩʢʠʝ ʤʘʨʢʠ ʘʣʶʤʠʥʠʷ ʧʦ ɻʆʉʊʫ 4784-97 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʯʝʥʴ ʥʠʟʢʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʥʦ ʚʳʩʦʢʦʡ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦ-

ʩʪʴʶ. ɹʣʘʛʦʜʘʨʷ ʦʪʩʫʪʩʪʚʠʶ ʚ ʩʦʩʪʘʚʝ ʣʝʛʠʨʫʶʱʠʭ ʯʘʩʪʠʮ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ 

ʙʳʩʪʨʦ ʦʙʨʘʟʫʝʪʩʷ ʟʘʱʠʪʥʘʷ ʦʢʩʠʜʥʘʷ ʧʣʝʥʢʘ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ: 

ɸɼ, ɸɼ0, ɸɼʦʯ,é.. 

ʂ ʜʝʬʦʨʤʠʨʫʝʤʦʤʫ ʘʣʶʤʠʥʠʶ ʦʪʥʦʩʷʪ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʧʦʜʚʝʨʛʘʶʪ ʛʦʨʷ-

ʯʝʡ ʠ ʭʦʣʦʜʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʘʚʣʝʥʠʝʤ: ʧʨʦʢʘʪʢʝ, ʧʨʝʩʩʦʚʘʥʠʶ, ʚʦʣʦʯʝʥʠʶ ʠ ʜʨʫʛʠʤ 

ʚʠʜʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠʟ ʥʝʛʦ ʧʦʣʫʯʘʶʪ ʧʦʣʫʬʘʙʨʠʢʘʪʳ 

ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʜʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ: ʘʣʶʤʠʥʠʝʚʳʡ ʧʨʫʪʦʢ, ʣʠʩʪ, ʣʝʥʪʫ, ʧʣʠʪʫ, ʧʨʦʬʠ-

ʣʠ ʠ ʜʨʫʛʠʝ: 

ɸʂ12 ʩʦʜʝʨʞʠʪ 12 % ʢʨʝʤʥʠʷ, ʦʩʪʘʣʴʥʦʝ ï ʘʣʶʤʠʥʠʡ; ɸʂ7ʄ2ʇ ï 7 % ʢʨʝʤ-

ʥʠʷ, 2 % ʤʝʜʠ, ʦʩʪʘʣʴʥʦʝ ï ʘʣʶʤʠʥʠʡ.  

ʃʠʪʝʡʥʳʝ ʤʘʨʢʠ ʘʣʶʤʠʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʘʩʦʥʥʳʭ ʠʟʜʝ-

ʣʠʡ. ʀʭ ʛʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ 

ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʣʠʚʘʪʴ ʠʟʜʝʣʠʷ ʩʣʦʞʥʳʭ ʬʦʨʤ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ 

ʪʨʝʱʠʥ: ɸʄʛ5, ɸʂ8ʄ, ɸʃ1,é 

ʅʘ ʢʘʯʝʩʪʚʦ ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʠʟʜʝʣʠʡ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʠ ʪʦ, ʢʘʢʠʝ ʠʤʝʝʪ 

ʘʣʶʤʠʥʠʡ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʀ ʧʨʠʤʝʥʝʥʠʝ ʥʠʟʢʦʩʦʨʪʥʳʭ ʩʦʨʪʦʚ ʤʘʪʝʨʠʘʣʘ ʥʝ 
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ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. ʆʯʝʥʴ ʯʘʩʪʦ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩ-

ʢʠʩʣʝʥʠʷ ʩʪʘʣʠ ï ʫʜʘʣʝʥʠʷ ʠʟ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʞʝʣʝʟʘ ʢʠʩʣʦʨʦʜʘ, ʢʦʪʦʨʳʡ ʨʘʩʪʚʦʨʝʥ 

ʚ ʥʝʤ ʠ ʧʦʚʳʰʘʝʪ ʪʝʤ ʩʘʤʳʤ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʤʘʨʢʠ : ɸɺ86, ɸɺ88, ɸɺ92,é. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʧʣʘʚ 

ʘʣʶʤʠʥʠʷ ʩ ʢʨʝʤʥʠʝʤ ï ʩʠʣʫʤʠʥ, ʢʦʪʦʨʳʡ ʠʟʛʦʪʦʚʣʷʝʪʩʷ ʯʝʪʳʨʝʭ ʤʘʨʦʢ ï ʉʀʃï00, 

ʉʀʃï0, ʉʀʃï1 ʠ ʉʀʃï2. ʂʨʦʤʝ ʘʣʶʤʠʥʠʷ (ʦʩʥʦʚʘ) ʠ ʢʨʝʤʥʠʷ (10ï13 %), ʚ ʵʪʦʪ 

ʩʧʣʘʚ ʚʭʦʜʷʪ: ʞʝʣʝʟʦ ï 0,2ï0,7 %, ʤʘʨʛʘʥʝʮ ï 0,05-0,5 %, ʢʘʣʴʮʠʡ ï 0,7-0,2 %, ʪʠʪʘʥ 

ï 0,05-0,2 %, ʤʝʜʴ ï 0,03 % ʠ ʮʠʥʢ ï 0,08 %. ʀʟ ʩʠʣʫʤʠʥʦʚ ʠʟʛʦʪʦʚʣʷʶʪ ʨʘʟʣʠʯʥʳʝ 

ʜʝʪʘʣʠ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʪʨʘʢʪʦʨʦʚ, ʧʘʩʩʘʞʠʨʩʢʠʭ ʚʘʛʦʥʦʚ. ɸʣʶʤʠʥʠʝʚʳʝ ʜʝʬʦʨ-

ʤʠʨʫʝʤʳʝ ʩʧʣʘʚʳ ʚ ʯʫʰʢʘʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ ʠ ʧʨʠ ʧʦʣʫ-

ʯʝʥʠʠ ʜʨʫʛʠʭ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ, ʥʦʨʤʠʨʫʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. 

 

 

ʉʧʣʘʚʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ ʩʦʩʪʦʷʪ ʠʟ ʘʣʶʤʠʥʠʷ (ʦʩʥʦʚʘ), ʣʝʛʠʨʫʁ ʱʠʭ 

ʵʣʝʤʝʥʪʦʚ (ʤʝʜʴ ï 5 %, ʤʘʛʥʠʡ ï 0,1ï2,8 %, ʤʘʨʛʘʥʝʮ ï 0,1-0,7 %, ʢʨʝʤʥʠʡ ï 0,8-2,2 

%, ʮʠʥʢ ï 2-6,5 % ʠ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʨʫʛʠʭ ʧʨʠʤʝʩʝʡ). ʄʘʨʢʠ ʵʪʠʭ ʩʧʣʘʚʦʚ: 

ɺɼ1, ɸɺɼ1, ɸɺɼ1-1, ɸʂʄ, ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʧʦʣʫʬʘʙʨʠʢʘ-

ʪʳ ï ʣʠʩʪʳ, ʣʝʥʪʳ, ʧʦʣʦʩʳ, ʧʣʠʪʳ, ʩʣʠʪʢʠ, ʩʣʷʙʳ. 

ɸʣʶʤʠʥʠʝʚʳʝ ʣʠʛʘʪʫʨʳ - ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʩʧʣʘʚ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʚʚʝʜʝʥʠʷ 

ʚ ʞʠʜʢʠʡ ʤʝʪʘʣʣ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: AlB3, AlCo10, AlSr5, AlNi10,é. 
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ʂʨʦʤʝ ʪʦʛʦ, ʮʚʝʪʥʘʷ ʤʝʪʘʣʣʫʨʛʠʷ ʧʨʦʠʟʚʦʜʠʪ ʘʣʶʤʠʥʠʝʚʳʝ ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʝ 

ʩʧʣʘʚʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʥʦʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʧʦʜʰʠʧʥʠʢʦʚ ʤʝʪʦʜʦʤ ʣʠʪʴʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʪʘʥʜʘʨʪʦʤ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʘʨʢʠ ʵʪʠʭ ʩʧʣʘʚʦʚ: ɸʆ3-7, ɸʆ9-2, ɸʆ6-1, ɸʆ9-1, 

ɸʆ20-1, ɸʄʉʊ. ʉʪʘʥʜʘʨʪʦʤ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʠʟʜʝʣʠʡ, ʠʟʛʦʪʦʚ-

ʣʝʥʥʳʭ ʠʟ ʵʪʠʭ ʩʧʣʘʚʦʚ: ʥʘʛʨʫʟʢʘ ʦʪ 19,5 ʜʦ 39,2 ʄʅ/ʤ
2
 (200ï400 ʢʛʩ/ʩʤ

2
), ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʦʪ 100 ʜʦ 120 ÁC, ʪʚʝʨʜʦʩʪʴ ï ʦʪ 200 ʜʦ 320 ʅɺ. 

7.4 ʊʠʪʘʥʦʚʳʝ ʩʧʣʘʚʳ 

ʊʠʪʘʥ ʠʤʝʝʪ ʤʘʣʫʶ ʧʣʦʪʥʦʩʪʴ 4,5 ʛ/ʩʤ
3
, ʪʫʛʦʧʣʘʚʦʢ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ 

1665 ÁC), ʚʝʩʴʤʘ ʧʨʦʯʝʥ ʠ ʧʣʘʩʪʠʯʝʥ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʝʛʦ ʦʙʨʘʟʫʝʪʩʷ ʩʪʦʡʢʘʷ ʦʢʠʩ-

ʥʘʷ ʧʣʝʥʢʘ, ʟʘ ʩʯʝʪ ʢʦʪʦʨʦʡ ʦʥ ʭʦʨʦʰʦ ʩʦʧʨʦʪʠʚʣʷʝʪʩʷ ʢʦʨʨʦʟʠʠ ʚ ʧʨʝʩʥʦʡ ʠ ʤʦʨ-

ʩʢʦʡ ʚʦʜʝ, ʘ ʪʘʢʞʝ ʚ ʥʝʢʦʪʦʨʳʭ ʢʠʩʣʦʪʘʭ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ 882 ÁC ʦʥ ʠʤʝʝʪ ʛʝʢ-

ʩʘʛʦʥʘʣʴʥʫʶ ʧʣʦʪʥʦ ʫʧʘʢʦʚʘʥʥʫʶ ʨʝʰʝʪʢʫ, ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ï ʦʙ̡-

ʝʤʥʦ ï ʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʢʫʙ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʠʩʪʦʚʦʛʦ ʪʠʪʘʥʘ ʟʘʚʠʩʷʪ ʦʪ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʧʦʩʦʙʘ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʝʛʦ ï 

300-1200 ʄʇʘ (30-120 ʂɻʉ/ʤʤ 2), ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ ï 4-10 %. ɺʨʝʜʥʳʤʠ 

ʧʨʠʤʝʩʷʤʠ ʪʠʪʘʥʘ ʷʚʣʷʶʪʩʷ ʘʟʦʪ, ʫʛʣʝʨʦʜ, ʢʠʩʣʦʨʦʜ ʠ ʚʦʜʦʨʦʜ. ʆʥʠ ʩʥʠʞʘʶʪ ʝʛʦ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʩʚʘʨʠʚʘʝʤʦʩʪʴ, ʧʦʚʳʰʘʶʪ ʪʚʝʨʜʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ, ʫʭʫʜʰʘʶʪ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʝ ʢʦʨʨʦʟʠʠ. 

ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʩʚʳʰʝ 500 ÁC ʪʠʪʘʥ ʠ ʝʛʦ ʩʧʣʘʚʳ ʣʝʛʢʦ ʦʢʠʩʣʷʶʪʩʷ, ʧʦʛʣʦ-

ʱʘʷ ʚʦʜʦʨʦʜ, ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ ʦʭʨʫʧʯʠʚʘʥʠʝ. ʇʨʠ ʥʘʛʨʝʚʘʥʠʠ ʚʳʰʝ 800 ÁC ʪʠʪʘʥ 

ʵʥʝʨʛʠʯʥʦ ʧʦʛʣʦʱʘʝʪ ʢʠʩʣʦʨʦʜ, ʘʟʦʪ ʠ ʚʦʜʦʨʦʜ, ʵʪʘ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʤʝʪʘʣʣʫʨʛʠʠ ʜʣʷ ʨʘʩʢʠʩʣʝʥʠʷ ʩʪʘʣʠ. ʆʥ ʩʣʫʞʠʪ ʣʝʛʠʨʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʜʣʷ ʜʨʫʛʠʭ 

ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʜʣʷ ʩʪʘʣʠ. 

ʀʤʝʝʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʘʚʠʘ-, ʨʘʢʝʪʦ- ʠ ʩʫʜʦʩʪʨʦʝʥʠʠ. ʀʟ ʪʠʪʘʥʘ ʠ ʝʛʦ 

ʩʧʣʘʚʦʚ ʠʟʛʦʪʦʚʣʷʶʪ ʧʦʣʫʬʘʙʨʠʢʘʪʳ: ʣʠʩʪʳ, ʪʨʫʙʳ, ʧʨʫʪʢʠ ʠ ʧʨʦʚʦʣʦʢʫ. ʆʩʥʦʚʥʳ-

ʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʠʪʘʥʘ ʷʚʣʷʶʪʩʷ ʠʣʴʤʝʥʠʪ, ʨʫʪʠʣ, 

ʧʝʨʦʚʩʢʠʪ ʠ ʩʬʝʥ (ʪʠʪʘʥʠʪ). ʊʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ: ʩʥʘʯʘʣʘ ʚʳʨʘʙʘʪʳʚʘʶʪ ʪʠʪʘʥʦ-

ʚʫʶ ʛʫʙʢʫ, ʘ ʟʘʪʝʤ ʧʫʪʝʤ ʧʝʨʝʧʣʘʚʢʠ ʚ ʚʘʢʫʫʤʥʳʭ ʧʝʯʘʭ ʠʟ ʥʝʝ ʧʨʦʠʟʚʦʜʷʪ ʢʦʚʢʠʡ 

ʪʠʪʘʥ. 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʪʘʥʜʘʨʪʦʤ 

ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʘʨʢʠ ʛʫʙʯʘʪʦʛʦ ʪʠʪʘʥʘ: ʊɻï90, ʊɻï100, ʊɻï110, ʊɻï120, 

ʊɻï130. ɺ ʦʙʦʟʥʘʯʝʥʠʠ ʤʘʨʦʢ ʙʫʢʚʳ çʊɻè ʦʟʥʘʯʘʶʪ ï ʪʠʪʘʥ ʛʫʙʯʘʪʳʡ, çʊʚè ï ʪʚʝʨ-

ʜʳʡ, ʮʠʬʨʳ ʦʟʥʘʯʘʶʪ ʪʚʝʨʜʦʩʪʴ ʧʦ ɹʨʠʥʝʣʣʶ. ɺ ʛʫʙʯʘʪʳʡ ʪʠʪʘʥ ʚʭʦʜʷʪ ʧʨʠʤʝʩʠ: 

ʞʝʣʝʟʦ ï ʜʦ 0,2 %, ʢʨʝʤʥʠʡ ï ʜʦ 0,04 %, ʥʠʢʝʣʴ ï ʜʦ 0,05 %, ʫʛʣʝʨʦʜ ï ʜʦ 0,05 %, 

ʭʣʦʨ ï ʜʦ 0,12 %, ʘʟʦʪ ï ʜʦ 0,04 %, ʢʠʩʣʦʨʦʜ ï ʜʦ 0,1 %. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯ-

ʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ (ʣʠʩʪʳ, ʪʨʫʙʳ, ʧʨʫʪʢʠ, ʧʨʦʚʦʣʦʢʘ) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʪʠʪʘʥ ʠ ʪʠ-

ʪʘʥʦʚʳʝ ʩʧʣʘʚʳ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʜʘʚʣʝʥʠʝʤ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʪʘʥʜʘʨʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʁ ʱʠʝ 

ʠʭ ʤʘʨʢʠ: ɺʊ1ï00, ɺʊ1ï0, ʆʊ4ï0, ʆʊ4ï1, ʆʊ4, ɺʊ5, ɺʊ5ï1, ɺʊ6, ɺʊ20, ɺʊ22, ʇʊï

7ʄ, ʇʊï7ɺ, ʇʊï1 ʤ. ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʘʣʶʤʠʥʠʡ ï 0,2ï0,7 %, ʤʘʨʛʘʥʝʮ ï 0,2ï

2 %, ʤʦʣʠʙʜʝʥ ï 0,5ï5,5 %, ʚʘʥʘʜʠʡ ï 0,8ï5,5 %, ʮʠʨʢʦʥʠʡ ï 0,8ï3 %, ʭʨʦʤ ï 0,5ï2,3 

%, ʦʣʦʚʦ ï 2ï3 %, ʢʨʝʤʥʠʡ ï 0,15ð0,40 %, ʞʝʣʝʟʦ ï 0,2ï1,5 %. ɾʝʣʝʟʦ, ʢʨʝʤʥʠʡ ʠ 

ʮʠʨʢʦʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʨʢʠ ʩʧʣʘʚʘ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠʣʠ 

ʧʨʠʤʝʩʷʤʠ. 

7.5. ʎʠʥʢʦʚʳʝ ʩʧʣʘʚʳ 

ʎʠʥʢ ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ ʚ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʠ ʦʙʣʘʜʘʝʪ ʨʘʟʣʠʯʥʦʡ ʩʧʦ-

ʩʦʙʥʦʩʪʴʶ ʢ ʜʝʬʦʨʤʘʮʠʷʤ, ʯʪʦ ʟʘʚʠʩʠʪ ʦʪ ʦʨʠʝʥʪʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʧʦ ʦʪ-

ʥʦʰʝʥʠʶ ʢ ʜʝʬʦʨʤʠʨʫʶʱʠʤ ʩʠʣʘʤ. ʎʠʥʢ ʭʦʨʦʰʦ ʧʦʜʜʘʝʪʩʷ ʦʙʨʘʙʦʪʢʝ ʜʘʚʣʝʥʠʝʤ ʠ 

ʦʪʣʠʯʘʝʪʩʷ ʭʦʨʦʰʝʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ, ʦʥ ʠʤʝʝʪ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʥʦ ʥʠʟʢʠʡ ʧʨʝʜʝʣ ʧʦʣʟʫʯʝʩʪʠ. ɹʦʣʴʰʦʡ ʥʝʜʦʩʪʘ-

ʪʦʢ ʮʠʥʢʘ ʠ ʮʠʥʢʦʚʳʭ ʩʧʣʘʚʦʚ ï ʩʢʣʦʥʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʶ ʩʚʦʠʭ ʨʘʟʤʝʨʦʚ ʠ ʩʚʦʡʩʪʚ 

ʩʦ ʚʨʝʤʝʥʝʤ. ʂʨʦʤʝ ʵʪʦʛʦ, ʮʠʥʢʦʚʳʝ ʩʧʣʘʚʳ ʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʥʠʟʢʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ 

ʩʪʦʡʢʦʩʪʴʶ. 

ʉʪʘʥʜʘʨʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʘʢʞʝ ʤʘʨʢʠ ʮʠʥʢʘ ʠ ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ: ʎɺ00 

(ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ï 99,997 %) ï ʜʣʷ ʥʘʫʯʥʳʭ ʮʝʣʝʡ, ʧʦʣʫʯʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʪʠ-

ʚʦʚ, ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʜʣʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; ʎɺʆ (ʮʠʥʢʘ ï 

99,995 %) ï ʜʣʷ ʧʦʣʠʛʨʘʬʠʯʝʩʢʦʡ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; ʎɺ1, ʎɺ 

(ʮʠʥʢʘ ï 99,99 %) ï ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʣʠʚʦʢ ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʦʩʦʙʦ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʢʠʩʠ ʮʠʥʢʘ, 
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ʮʠʥʢʦʚʦʛʦ ʧʦʨʦʰʢʘ ʠ ʯʠʩʪʳʭ ʨʝʘʢʪʠʚʦʚ; ʎʆɸ (ʮʠʥʢʘ 99,98 %), ʎʆ (ʮʠʥʢʘ 99,975 %) 

ï ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʮʠʥʢʦʚʳʭ ʣʠʩʪʦʚ, ʮʠʥʢʦʚʳʭ ʩʧʣʘʚʦʚ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʚʣʝʥʠ-

ʝʤ, ʙʝʣʠʣ, ʣʠʛʘʪʫʨʳ, ʜʣʷ ʛʦʨʷʯʝʛʦ ʠ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʮʠʥʢʦʚʘʥʠʷ; ʎ1ʉ, ʎ1, ʎ2ʉ, ʎ2, 

ʎ3ʉ, ʎ3 ï ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ. 

ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʮʠʥʢʦʚʳʝ ʩʧʣʘʚʳ: ʣʘʪʫʥʠ, ʮʠʥʢʦʚʳʝ 

ʙʨʦʥʟʳ, ʩʧʣʘʚʳ ʜʣʷ ʧʦʢʨʳʪʠʷ ʨʘʟʣʠʯʥʳʭ ʩʪʘʣʴʥʳʭ ʠʟʜʝʣʠʡ, ʠʟʛʦʪʦʚʣʝʥʠʷ ʛʘʣʴʚʘʥʠ-

ʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʪʠʧʦʛʨʘʬʩʢʠʝ ʠ ʜʨ. ʎʠʥʢʦʚʳʝ ʩʧʣʘʚʳ ʚ ʯʫʰʢʘʭ ʜʣʷ ʣʠʪʴʷ ʥʦʨʤʠ-

ʨʫʶʪʩʷ ʩʪʘʥʜʘʨʪʦʤ. ʕʪʠ ʩʧʣʘʚʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʘʚʪʦʤʦʙʠʣʝ ʠ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʠ, ʘ 

ʪʘʢʞʝ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʪʘʥʜʘʨʪʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʤʘʨʢʠ ʩʧʣʘʚʦʚ, 

ʠʭ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʦʧʨʝʜʝʣʝʥʳ ʠʟʛʦʪʦʚʣʷʝʤʳʝ ʠʟ ʥʠʭ ʠʟʜʝʣʠʷ: 

1) ʎɸʄ4ï10 ï ʦʩʦʙʦ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʜʝʪʘʣʠ; 

2) ʎɸʄ4ï1 ï ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʜʝʪʘʣʠ; 

3) ʎɸʄ4ï1ɺ ï ʥʝʦʪʚʝʪʩʪʚʝʥʥʳʝ ʜʝʪʘʣʠ; 

4) ʎɸ4ʆ ï ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʜʝʪʘʣʠ ʩ ʫʩʪʦʡʯʠʚʳʤʠ ʨʘʟʤʝʨʘʤʠ; 

5) ʎɸ4 ï ʥʝʦʪʚʝʪʩʪʚʝʥʥʳʝ ʜʝʪʘʣʠ ʩ ʫʩʪʦʡʯʠʚʳʤ ʨʘʟʤʝʨʘʤʠ. 

ʎʠʥʢʦʚʳʝ ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʝ ʩʧʣʘʚʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦ-

ʥʦʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʠ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʤʝʪʦʜʘʤʠ ʣʠʪʴʷ. 

ʄʘʨʢʠ ʩʧʣʘʚʦʚ: ʎʃʄ 9-1,5ʃ; ʎɸʄ 10-5ʃ. ʇʝʨʚʘʷ ʮʠʬʨʘ ʦʟʥʘʯʘʝʪ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘ-

ʥʠʝ Al, ʚʪʦʨʘʷ Cu. ʉʦʜʝʨʞʘʥʠʝ Mg 0,03-0,06 %. ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ: ʧʨʦʯʥʦʩʪʴ ʚ 

ʦʙʝʠʭ ʤʘʨʢʘʭ ʥʝ ʤʝʥʝʝ 245 ʄʇʘ; ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ ʥʝ ʤʝʥʝʝ 1 % ʜʣʷ ʎɸʄ 

9-1,5ʃ ʠ 0,4% ʜʣʷ ʎɸʄ 10-5ʃ; ʅɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝ ʤʝʥʝʝ 95 ʠ 100. ʉʧʣʘʚʳ ʤʘʨʦʢ 

ʎɸʄ 9-1,5ʃ ʠ ʎɸʄ 10-5 ʯ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʮʠʥʢʦʚʳʭ ʘʥʪʠ-

ʬʨʠʢʮʠʦʥʥʳʭ ʩʧʣʘʚʦʚ, ʠʟʛʦʪʦʚʣʷʶʪ ʚ ʚʠʜʝ ʯʫʰʝʢ. ʉʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʝʡ ʚ ʯʫʰʢʘʭ 

ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʧʣʘʚʘʭ. 

7.6 ʄʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ 

ʄʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ ï ʩʧʣʘʚʳ ʥʘ ʦʩʥʦʚʝ ʤʘʛʥʠʷ; ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʣʠʪʝʡʥʳʝ ʠ 

ʜʝʬʦʨʤʠʨʫʝʤʳʝ. ʀʟ ʣʠʪʝʡʥʳʭ ʤʘʛʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʠʟʛʦʪʦʚʣʷʶʪ ʣʠʪʳʝ ʜʝʪʘʣʠ, ʠʟ ʜʝ-

ʬʦʨʤʠʨʫʝʤʳʭ ï ʧʨʝʩʩʦʚʘʥʥʳʝ ʠ ʢʘʪʘʥʳʝ ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʧʦʢʦʚʢʠ ʠ ʰʪʘʤʧʦʚʢʠ. 

ʃʠʪʝʡʥʳʝ ʠ ʜʝʬʦʨʤʠʨʫʝʤʳʝ ʤʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ ʧʨʠʛʦʜʥʳ ʜʣʷ ʨʘʙʦʪʳ ʧʨʠ ʢʨʠʦʛʝʥ-
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ʥʳʭ, ʥʦʨʤʘʣʴʥʳʭ ʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʥʘʠʙʦʣʝʝ ʞʘʨʦʧʨʦʯʥʳʝ ʠʟ ʥʠʭ ï ʜʦ 

350-400 Áʉ. 

ʄʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤ ʣʝʛʢʠʤ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʤ ʤʝʪʘʣʣʠʯʝʩʢʠʤ 

ʤʘʪʝʨʠʘʣʦʤ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʠʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,76-

2,0 ʛ/ʩʤ
3
, ʧʨʠʤʝʨʥʦ ʚ 4 ʨʘʟʘ ʤʝʥʴʰʝ ʩʪʘʣʠ ʠʚ 1,5 ʨʘʟʘ ʤʝʥʴʰʝ ʘʣʶʤʠʥʠʷ ʠ ʝʛʦ ʩʧʣʘ-

ʚʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʛʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʚʝʩ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦ-

ʚʳʩʠʪʴ ʞʝʩʪʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ. ʆʪʥʦʩʠʪ, ʞʝʩʪʢʦʩʪʴ ʧʨʠ ʠʟʛʠʙʝ ʜʚʫʪʘʚʨʦʚʳʭ ʙʘʣʦʢ 

ʨʘʚʥʦʛʦ ʚʝʩʘ ʠ ʦʜʠʥʘʢʦʚʦʡ ʰʠʨʠʥʳ ʜʣʷ ʩʪʘʣʠ ʨʘʚʥʘ 1, ʜʣʷ ʘʣʶʤʠʥʠʷ ï 8,9, ʘ ʜʣʷ 

ʤʘʛʥʠʷ ï 18,9.  

ʄʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ ʦʪʣʠʯʥʦ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʚʜʚʦʝ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʘʣʶʤʠʥʠʡ ʠ ʚ ʜʝʩʷʪʴ ʨʘʟ ʙʳʩʪʨʝʝ, ʯʝʤ ʫʛʣʝʨʦʜʠʩʪʳʝ ʩʪʘʣʠ. ʆʜʥʘʢʦ ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʤʘʛʥʠʝʚʳʤʠ ʩʧʣʘʚʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʝʜʦʩʪʘʪʦʢ ʤʘʛʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ï ʧʦʥʠʞʝʥʥʘʷ ʢʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡ-

ʢʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʣʶʤʠʥʠʝʚʳʤʠ ʩʧʣʘʚʘʤʠ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʣʠ-

ʥʝʡʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ, ʢʦʪʦʨʳʡ ʥʘ 10-15% ʚʳʰʝ, ʯʝʤ ʫ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ.  

ʄʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ ʣʝʛʠʨʫʶʪ ʘʣʶʤʠʥʠʝʤ, ʮʠʥʢʦʤ, ʤʘʨʛʘʥʮʝʤ, ʮʠʨʢʦʥʠʝʤ, 

ʨʝʜʢʦʟʝʤʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʪʦʨʠʝʤ ʠ ʜʨ. ʤʝʪʘʣʣʘʤʠ. ɹʦʣʴʰʘʷ ʛʨʫʧʧʘ ʩʧʣʘʚʦʚ 

ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ Mg-Al-Zn ʩ ʜʦʙʘʚʢʘʤʠ ʤʘʨʛʘʥʮʘ. ʂ ʥʝʡ ʦʪʥʦʩʷʪʩʷ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚʳʩʦʢʦʧʨʦʯʥʳʝ ʩʧʣʘʚʳ: ʣʠʪʝʡʥʳʡ ʩʧʣʘʚ MJI5 (ůʚ =23-26 

ʢʛ/ʤʤ
2
, ŭ=5-10 %); ʜʝʬʦʨʤʠʨʫʝʤʳʝ ʩʧʣʘʚʳ ʄɸ2-1 ʜʣʷ ʣʠʩʪʦʚ ʠ ʧʣʠʪ (ůʚ =25-28 

ʢʛ/ʤʤ
2
, ŭ =8-16 %), ʄɸ5 ʜʣʷ ʧʨʝʩʩʦʚʘʥʥʳʭ ʠʟʜʝʣʠʡ (ůʚ =28-32 ʢʛ/ʤʤ

2
, ŭ =4-12%). 

ɺʳʩʦʢʦʧʨʦʯʥʳʝ ʩʧʣʘʚʳ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ Mg-Zn-Zr ʤʘʨʦʢ MJI12 ʠʄʃ15 

ʧʨʝʜʥʘʟʥʘʯʘʶʪʩʷ ʜʣʷ ʣʠʪʴʷ (ůʚ =22 ʠ 21 ʢʛ/ʤʤ
2
, ŭ =5 ʠ 3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ɺʄ65-1 

ï ʜʣʷ ʧʨʝʩʩʦʚʘʥ, ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʰʪʘʤʧʦʚʦʢ (ůʚ = 30-32 ʢʛ/ʤʤ2, ŭ =8-12%). ʆʪ-

ʣʠʚʢʠ ʠʟ ʩʧʣʘʚʦʚ ʩ ʮʠʨʢʦʥʠʝʤ ʠʤʝʶʪ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, 

ʯʝʤ ʠʟ ʩʧʣʘʚʦʚ ʩ ʘʣʶʤʠʥʠʝʤ, ʙʣʠʟʢʠʝ ʢ ʩʚʦʡʩʪʚʘʤ ʦʪʜʝʣʴʥʦ ʦʪʣʠʪʳʭ ʦʙʨʘʟʮʦʚ 

(ʩʧʣʘʚʳ ʄʃ9, ʄʃ 10, ʄʃʅ, ʄʃ12, ʄʃ14, ɺʄʃ1, ɺʄʃ2, ʄʃ 15). ʈʝʜʢʦʟʝʤʝʣʴʥʳʝ 

ʤʝʪʘʣʣʳ ʠ ʪʦʨʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʧʨʦʯʥʦʩʪʴ ʤʘʛʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʧʨʠ ʧʦʚʳ-

ʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʄʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ ʣʠʪʝʡʥʳʝ ʩ ʥʝʦʜʠʤʦʤ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʠʤʝʶʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʘ ʫʨʦʚʥʝ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʤʘʛʥʠʝʚʳʭ 
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ʩʧʣʘʚʦʚ. ʉʧʣʘʚʳ ʩ ʜʦʙʘʚʢʘʤʠ ʩʤʝʩʠ ʨʝʜʢʦʟʝʤʝʣʥɹʳʭ ʤʝʪʘʣʣʦʚ (ʄʃʅ ï ʜʣʷ ʣʠʪʴʷ, 

ɺʄ17 ï ʜʣʷ ʜʝʬʦʨʤʠʨʫʝʤʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ) ʠ ʥʝʦʜʠʤʘ (ʄʃ9, ʄʃ10 ï ʜʣʷ ʣʠʪʴʷ ʠ 

ʄɸʀ ï ʜʣʷ ʜʝʬʦʨʤʠʨʫʝʤʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ) ʧʨʠʛʦʜʥʳ ʜʣʷ ʜʣʠʪʝʣʴʥʦʡ (100-

ʯʘʩʦʚʦʡ) ʨʘʙʦʪʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ 250Á ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ (5 ʯʘʩ.) ʜʦ 350Á. 

ʅʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ Mg-Th ʨʘʟʨʘʙʦʪʘʥʳ ʞʘʨʦʧʨʦʯʥʳʝ ʤʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ ï ʣʠ-

ʪʝʡʥʳʝ ʄʃ14, ɺʄʃ1 ʠ ʜʝʬʦʨʤʠʨʫʝʤʳʝ ʄɸ13 (ʜʣʷ ʣʠʩʪʦʚ, ʧʨʝʩʩʦʚʘʥ, ʠ ʰʪʘʤʧʦʚʘʥ, 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ) ʠ ɺʄɼ1 (ʧʨʝʩʩʦʚʘʥ, ʠʟʜʝʣʠʷ, ʰʪʘʤʧʦʚʢʠ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʤʝ-

ʥʷʪʴʩʷ ʜʣʠʪʝʣʴʥʦ ʧʨʠ 300-370Á ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʧʨʠ 400-450Áʉ. 

ʂ ʥʘʠʙʦʣʝʝ ʚʨʝʜʥʳʤ ʧʨʠʤʝʩʷʤ, ʧʦʧʘʜʘʶʱʠʤ ʚ ʤʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ ʠʟ ʰʠʭʪʳ ʠ 

ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʚʣʝʥʠʷ, ʦʪʥʦʩʷʪʩʷ ʥʠʢʝʣʴ, ʞʝʣʝʟʦ, ʢʨʝʤʥʠʡ ʠ ʤʝʜʴ, ʩʥʠʞʘʶʱʠʝ ʢʦʨ-

ʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ. ɺ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʥʝʦʜʠʤʘ ʠ ʤʘʨʛʘʥ-

ʮʘ ʥʝʙʦʣʴʰʘʷ ʜʦʙʘʚʢʘ ʥʠʢʝʣʷ (ʜʦ 0,25%) ʚʚʦʜʠʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʞʘʨʦʧʨʦʯʥʦʩʪʠ 

(ʩʧʣʘʚ ʄɸʀ). 

ɹʝʨʠʣʣʠʡ ʠ ʢʘʣʴʮʠʡ ʦʙʳʯʥʦ ʩʦʜʝʨʞʘʪʩʷ ʚ ʤʘʛʥʠʠ ʚ ʥʠʯʪʦʞʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ 

(ɺʝ<0,0001 %, ʉʘ~0,0015%). ɺ ʢʘʯʝʩʪʚʝ ʣʝʛʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ ʢʘʣʴʮʠʡ (ʜʦ 0,5%) 

ʚʚʦʜʠʪʩʷ ʚ ʥʝʢ-ʨʳʝ ʩʧʣʘʚʳ (ʄʃ 7-1, ʄɸ9) ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʞʘʨʦʧʨʦʯʥʦʩʪʠ, ʘ ʙʝʨʠʣ-

ʣʠʡ (ʜʦ 0,05%) ʚ ʩʧʣʘʚʳ, ʠʜʫʱʠʝ ʥʘ ʦʙʦʣʦʯʢʠ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʢʠʩʣʷʝʤʦʩʪʠ. ʀʭ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʦ-

ʙʘʚʦʢ ʜʣʷ ʩʥʠʞʝʥʠʷ ʦʢʠʩʣʷʝʤʦʩʪʠ ʩʧʣʘʚʦʚ ʚ ʨʘʩʧʣʘʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʚ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʩʦʜʝʨʞʘʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ. ɹʝʨʠʣʣʠʡ ʫʢʨʫʧʥʷʝʪ ʟʝʨʥʦ ʠ ʤʦʞʝʪ ʧʦʵʪʦʤʫ ʚʳʟʳ-

ʚʘʪʴ ʩʥʠʞʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʣʠʪʝʡ-

ʥʳʭ ʩʧʣʘʚʘʭ ʙʦʣʝʝ 0,002%, ʘ ʚ ʜʝʬʦʨʤʠʨʦʚʘʥ, ʙʦʣʝʝ 0,02%. ɺ ʩʧʣʘʚʳ ʪʠʧʘ ʄʃ5 ʠʥʦ-

ʛʜʘ ʚʚʦʜʠʪʩʷ ʜʦ 0,1% ʉʘ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʤʠʢʨʦʨʳʭʣʦʪʳ, ʪ. ʢ. ʉʘ ʧʦʚʳʰʘʝʪ ʨʘʩʪʚʦ-

ʨʠʤʦʩʪʴ ʚʦʜʦʨʦʜʘ ʚ ʪʚʝʨʜʦʤ ʤʘʛʥʠʠ. 

ʄʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ, ʪʨʘʢʪʦʨʥʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ, ʠʟ ʥʠʭ ʠʟʛʦʪʦʚʣʷʶʪʩʷ ʢʘʨʪʝʨʳ ʜʚʠʛʘʪʝʣʝʡ, ʤʘʩʣʦʩʙʦʨʥʠʢʠ, ʢʦʨʦʙʢʠ 

ʧʝʨʝʜʘʯ, ʜʠʩʢʠ ʢʦʣʝʩ ʠ ʜʨʫʛʠʝ ʜʝʪʘʣʠ; ʚ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʠ ʨʘʜʠʦʪʝʭʥʠʢʝ ʜʣʷ ʢʦʨʧʫ-

ʩʦʚ ʧʨʠʙʦʨʦʚ, ʪʝʣʝʚʠʟʦʨʦʚ, ʜʝʪʘʣʝʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ; ʚ ʦʧʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʠ ʜʣʷ ʢʦʨʧʫʩʦʚ ʙʠʥʦʢʣʝʡ, ʬʦʪʦʘʧʧʘʨʘʪʦʚ; ʚ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʦʩʪʠ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʦʙʠʥ, ʰʧʫʣʝʢ, ʢʘʪʫʰʝʢ ʠ ʜʨ.; ʚ ʧʦʣʠʛʨʘʬʠʯʝʩʢʦʡ ï ʜʣʷ ʤʘʪʨʠʮ, ʢʣʠ-
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ʰʝ, ʚʘʣʠʢʦʚ ʠ ʜʨ. ʜʝʪʘʣʝʡ; ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ (ʜʣʷ ʧʨʦʪʝʢʪʦʨʦʚ), ʚ ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʨʘ-

ʢʝʪʥʦʡ ʪʝʭʥʠʢʝ ʠ ʚʦ ʤʥ. ʜʨ. ʦʙʣʘʩʪʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

 

ʊɽʄɸ 8. ʉʊɸʃʀ ʀ ʉʇʃɸɺʓ ʉ ʆʉʆɹʓʄʀ ʉɺʆʁʉʊɺɸʄʀ 

8.1 ʄʘʛʥʠʪʥʳʝ ʩʪʘʣʠ ʠ ʩʧʣʘʚʳ 

ʌʝʨʨʦʤʘʛʥʝʪʠʟʤʦʤ (ʩʧʦʩʦʙʥʦʩʪʴʶ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʛʫʱʘʪʴ ʤʘʛʥʠʪ-

ʥʳʝ ʩʠʣʦʚʳʝ ʣʠʥʠʠ) ʦʙʣʘʜʘʶʪ ʞʝʣʝ-ʟʦ, ʢʦʙʘʣʴʪ ʠ ʥʠʢʝʣʴ. ʕʪʘ ʩʧʦʩʦʙʥʦʩʪʴ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʤʘʛʥʠʪʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ. ʋ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʜʦʩʪʠʛʘʝʪ ʜʝʩʷʪʢʦʚ ʠ ʩʦʪʝʥ ʪʳʩʷʯ ʝʜʠʥʠʮ, ʜʣʷ ʜʨʫʛʠʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʦʥʘ ʙʣʠʟʢʘ ʢ ʝʜʠʥʠʮʝ. ʄʘʛʥʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʦʩʪʘʪʦʯʥʦʡ ʠʥʜʫʢʮʠʝʡ ʠ ʢʦʵʨʮʠʪʠʚʥʦʡ ʩʠʣʦʡ.  

ʄʘʛʥʠʪʥʦ-ʪʚʝʨʜʳʝ ʩʪʘʣʠ ʠ ʩʧʣʘʚʳ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʩʪʦ-

ʷʥʥʳʭ ʤʘʛʥʠʪʦʚ. ʆʥʠ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʢʦʵʨʮʠʪʠʚʥʫʶ ʩʠʣʫ. ʕʪʦ ʚʳʩʦʢʦ-

ʫʛʣʝʨʦʜʠʩʪʳʝ ʠ ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ, ʩʧʝʮʠʘʣʴʥʳʝ ʩʧʣʘʚʳ. ʋʛʣʝʨʦʜʠʩʪʳʝ ʩʪʘʣʠ (ʋ 

10-ʋ 12) ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʫʶ ʢʦʵʨʮʠʪʠʚʥʫʶ ʩʠʣʫ (ʅʩ=5175 ɸ/ʤ); ʥʦ, 

ʪʘʢ ʢʘʢ ʦʥʠ ʧʨʦʢʘʣʠʚʘʶʪʩʷ ʥʘ ʥʝʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ, ʠʭ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʥʝʙʦʣʴʰʠʭ ʤʘʛʥʠʪʦʚ. ʍʨʦʤʠʩʪʳʝ ʩʪʘʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʛʣʝʨʦʜʠʩʪʳʤʠ ʧʨʦʢʘʣʠʚʘ-

ʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʛʣʫʙʞʝ, ʧʦʵʪʦʤʫ ʠʟ ʥʠʭ ʠʟʛʦʪʦʚʣʷʶʪ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʤʘʛʥʠʪʳ. 

ʄʘʛʥʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʩʪʘʣʝʡ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʫʛʣʝʨʦʜʠʩʪʳʭ. ʍʨʦʤʦʢʦʙʘʣʴʪʦʚʳʝ 

ʩʪʘʣʠ (ʥʘʧʨʠʤʝʨ, ʤʘʨʢʠ ɽʍ5ʂ5) ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʢʦʵʨʮʠʪʠʚʥʫʶ ʩʠʣʫ ï H­ 

=7166ɸ/ʤ. ʄʘʛʥʠʪʥʳʝ ʩʧʣʘʚʳ, ʥʘʧʨʠʤʝʨ ʖʅɼʂ24 (9% ɸ1; 13,5% Ni;3% ʉʠ, 24% 

ʉʦ; ʦʩʪʘʣʴʥʦʝ ʞʝʣʝʟʦ), ʠʤʝʶʪ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʢʦʵʨʮʠʪʠʚʥʫʶ ʩʠʣʫ ï ʅʩ = 39810 ɸ/ʤ, 

ʧʦʵʪʦʤʫ ʠʟ ʥʠʭ ʠʟʛʦʪʦʚʣʷʶʪ ʤʘʛʥʠʪʳ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ, ʥʦ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ. 

ʄʘʛʥʠʪʥʦ-ʤʷʛʢʠʝ ʩʪʘʣʠ ʠ ʩʧʣʘʚʳ. ʄʘʛʥʠʪʥʦ-ʤʷʛʢʠʝ ʩʪʘʣʠ ʠ ʩʧʣʘʚʳ ʠʤʝʶʪ 

ʤʘʣʫʶ ʢʦʵʨʮʠʪʠʚʥʫʶ ʩʠʣʫ ʠ ʙʦʣʴʰʫʶ ʤʘʛʥʠʪʥʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ. ʂ ʥʠʤ ʦʪʥʦʩʷʪ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʝ ʞʝʣʝʟʦ ʠ ʩʪʘʣʴ, ʞʝʣʝʟʦʥʠʢʝʣʝʚʳʝ ʩʧʣʘʚʳ (ʧʝʨʤʘʣʣʦʠ). 

ʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʝ ʞʝʣʝʟʦ (ʤʘʨʢʠ ʕ, ʕɸ, ʕɸɸ) ʩʦʜʝʨʞʠʪ ʤʝʥʝʝ 0,04% ʉ, 

ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʤʘʛʥʠʪʥʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʄʘ=(2,78-3,58) 10
9 
ɻʥ/ʤ ʠ ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʣʷ ʩʝʨʜʝʯʥʠʢʦʚ, ʧʦʣʶʩʥʳʭ ʥʘʢʦʥʝʯʥʠʢʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʦʚ ʠ ʜʨ. ʕʣʝʢʪʨʦʪʝʭʥʠʯʝ-

ʩʢʘʷ cʪʘʣʴ ʩʦʜʝʨʞʠʪ ʤʝʥʝʝ 0,05% ʉ ʠ ʢʨʝʤʥʠʡ, ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʚʘʁ ʱʠʡ ʤʘʛʥʠʪʥʫʶ 
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ʧʨʦʥʠʮʘʝʤʦʩʪʴ. ʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʫʶ ʩʪʘʣʴ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʨʝʤʥʠʷ ʜʝʣʷʪ ʥʘ ʯʝʪʳʨʝ 

ʛʨʫʧʧʳ:ʩ 1% Si- ʤʘʨʢʠ ʕ11, ʕ12, ʕ13; ʩ 2% Si- ʕ21, ʕ22; ʩ 3% Si- ʕ31, ʕ32; ʩ 4% Si - 

ʕ41-ʕ48. ɺʪʦʨʘʷ ʮʠʬʨʘ (1-8) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʨʦʚʝʥʴ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ɾʝʣʝʟʦʥʠʢʝʣʝʚʳʝ ʩʧʣʘʚʳ(ʧʝʨʤʘʣʣʦʠ) ʩʦʜʝʨʞʘʪ 45-80% Ni ʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʣʝʛʠʨʫʶʪ Cr, Si, Mo. ʄʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʵʪʠʭ ʩʧʣʘʚʦʚ ʦʯʝʥʴ ʚʳʩʦʢʘʷ. 

ʅʘʧʨʠʤʝʨ, ʫ ʧʝʨʤʘʣʣʦʷ ʤʘʨʢʠ 79ʅʄ (79% Ni;4% ʄʦ) ʄʘ=175,15*10^9 ɻʥ/ʤ. ʇʨʠ-

ʤʝʥʷʶʪ ʧʝʨʤʘʣʣʦʠ ʚ ʘʧʧʘʨʘʪʫʨʝ, ʨʘʙʦʪʘʶʱʝʡ ʚ ʩʣʘʙʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʷʭ 

(ʪʝʣʝʬʦʥ, ʨʘʜʠʦ). 

ʌʝʨʨʠʪʳ - ʤʘʛʥʠʪʥʦ-ʤʷʛʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʘʝʤʳʝ ʩʧʝʢʘʥʠʝʤ ʩʤʝʩʠ ʧʦʨʦʰ-

ʢʦʚ ʬʝʨʨʦʤʘʛʥʠʪʥʦʡ ʦʢʠʩʠ ʞʝʣʝʟʘ ʠ ʦʢʠʩʣʦʚ ʜʚʫʭʚʘʣʝʥʪʥʳʭ ʤʝʪʘʣʣʦʚ (ZnO, NiO, 

MgO ʠ ʜʨ.). ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʤʘʛʥʠʪʥʦ-ʤʷʛʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʫ ʬʝʨʨʠʪʦʚ ʦʯʝʥʴ ʚʳ-

ʩʦʢʦʝ ʫʜʝʣʴʥʦʝ ʵʣʝʢʪʨʦʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʫʩʪʨʦʡʩʪʚʘʭ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʠ ʩʚʝʨʭʚʳʩʦʢʠʭ ʯʘʩʪʦʪ. 

8.2 ʉʧʣʘʚʳ ʩ ʚʳʩʦʢʠʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʀʭ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʝʡ ʠ ʵʣʝʤʝʥʪʦʚ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʡ (ʨʝʟʠʩʪʦʨʦʚ) ʠ ʨʝʦʩʪʘʪʦʚ. ʉʧʣʘʚʳ ʜʣʷ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʝʡ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʞʘʨʦʩʪʦʡʢʦʩʪʴʶ, ʚʳʩʦʢʠʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ 

ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʚ ʭʦʣʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʋʢʘʟʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʚʝʯʘʶʪ ʞʝʣʝʟʦʭʨʦʤʦʘʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘ-

ʚʳ, ʥʘʧʨʠʤʝʨ ʤʘʨʦʢ ʍ13ʖ4 (0,15 % ʉ; 12-15% ʉʛ; 3,5-5,5% ɸ1), ʆʍ23ʖ5 (<0,05% 

ʉ; 21,5-23,5% ʉr; 4,6-5,3% ɸl), ʠʥʠʢʝʣʝʚʳʝ ʩʧʣʘʚʳ,ʥʘʧʨʠʤʝʨ ʤʘʨʦʢ ʍ15ʅ60 - ʬʝʨʨʦ-

ʥʠʭʨʦʤ, ʩʦʜʝʨʞʘʱʠʡ 25% Fe, X20H80- ʥʠʭʨʦʤ. ʉʪʦʡʢʦʩʪʴ ʥʘʛʨʝʚʘʪʝʣʝʡ ʠʟ ʞʝʣʝʟʦ-

ʭʨʦʤʦʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʚʳʰʝ, ʯʝʤ ʫ ʥʠʭʨʦʤʦʚ. ʉʧʣʘʚʳ ʚʳʧʫʩʢʘʶʪ ʚ ʚʠʜʝ ʧʨʦ-

ʚʦʣʦʢʠ ʠ ʣʝʥʪʳ, ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʙʳʪʦʚʳʭ ʧʨʠʙʦʨʦʚ (ʩʧʣʘʚʳ ʍ13ʖ4, ʍ15ʅ60, 

ʍ20ʅ80), ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʝʯʝʡ (ʆʍ23ʖ5). 

ʉʧʣʘʚʳ ʩ ʟʘʜʘʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʧʣʦʚʦʛʦ ʨʘʩʰʠʨʝʥʠʷ. ʆʥʠ ʩʦʜʝʨ-

ʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʠʢʝʣʷ. ʉʧʣʘʚ 36ʅ, ʥʘʟʳʚʘʝʤʳʡ ʠʥʚʘʨʦʤ (<0,05% ʉu 35-

37% Ni),ʧʦʯʪʠ ʥʝ ʨʘʩʰʠʨʷʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪ -60 ʜʦ +100Áʉ. ɽʛʦ ʧʨʠʤʝʥʷʶʪ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʧʨʠʙʦʨʦʚ, ʪʨʝʙʫʶʱʠʭ ʧʦʩʪʦʷʥʥʳʭ ʨʘʟʤʝʨʦʚ ʚ ʠʥʪʝʨʚʘʣʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨ (ʜʝʪʘʣʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʠ ʜʨ.). 
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ʉʧʣʘʚ 29ʅʂ, ʥʘʟʳʚʘʝʤʳʡ ʢʦʚʘʨʦʤ (<0,03% ʉ; 28,5-29,5% Ni;17-18% ʉʦ), ʠʤʝ-

ʝʪ ʥʠʟʢʠʡ ʢʦɻ ʬʬʠʮʠʝʥʪ ʪʝʧʣʦʚʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ -70Á ʜʦ 

+420Áʉ. ɽʛʦ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ, ʚʧʘʠʚʘʝʤʳʭ ʚ ʩʪʝʢʣʦ ʧʨʠ ʩʦʟʜʘ-

ʥʠʠ ʚʘʢʫʫʤʥʦ-ʧʣʦʪʥʳʭ ʩʧʘʝʚ. 

8.3 ʉʧʣʘʚʳ ʩ ʟʘʜʘʥʥʳʤʠ ʫʧʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʪʨʝʙʫʝʪʩʷ ʤʝʪʘʣʣ ʩ ʧʦʩʪʦʷʥʥʳʤ, ʥʝ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʩ ʪʝʤʧʝ-

ʨʘʪʫʨʦʡ, ʤʦʜʫʣʝʤ ʫʧʨʫʛʦʩʪʠ (ɻʫʢʘ ï ɽ, ʖʥʛʘ ï G). ʊʘʢʠʝ ʩʧʣʘʚʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʧʨʫʞʠʥ ʨʘʟʣʠʯʥʳʭ ʪʦʯʥʳʭ ʧʨʠʙʦʨʦʚ, ʜʣʷ ʢʘʤʝʨʪʦʥʦʚ ʠ ʪ.ʧ. ʀʭ ʥʘʟʳʚʘʶʪ ʵʣʠʥʚʘʨʘ-

ʤʠ. ʀʭ ʩʦʩʪʘʚ ʥʘ ʦʩʥʦʚʝ ʥʠʢʝʣʷ, ʭʨʦʤʘ ʠ ʞʝʣʝʟʘ. 

ʂ ʪʘʢʠʤ ʩʧʣʘʚʘʤ ʦʪʥʦʩʷʪ ʩʧʣʘʚ 40ʂʍʅʄ (0,07-0,12% ʉ; 15-17% Ni;19-

21%Cr;6,4-7,4% ʄʦ;39-41%ʉʦ). ʕʪʦ ʚʳʩʦʢʦʧʨʦʯʥʳʡ ʩ ʚʳʩʦʢʠʤʠ ʫʧʨʫʛʠʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ, ʥʝʤʘʛʥʠʪʥʳʡ, ʢʦʨʨʦʟʠʦʥʦʩʪʦʡʢʠʡ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ ʩʧʣʘʚ. ʇʨʠʤʝʥʷʶʪ 

ʝʛʦ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʚʦʜʥʳʭ ʧʨʫʞʠʥ ʯʘʩʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʚʠʪʳʭ ʮʠʣʠʥʜʨʠʯʝ-

ʩʢʠʭ ʧʨʫʞʠʥ, ʨʘʙʦʪʘʶʱʠʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ 400Áʉ. ʕʣʠʥʚʘʨ ʤʘʨʢʠ ʅ35ʍʄɺ (1,2 

% ʫʛʣʝʨʦʜʘ, ʥʠʢʝʣʷ 35 %, ʭʨʦʤʘ 9 %, ʤʦʣʠʙʜʝʥʘ 2 %, ʚʦʣʴʬʨʘʤʘ 3 %) ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʭʦʜʘ ʯʘʩʦʚ ʧʦʨʷʜʢʘ 0,5 ʩ ʚ ʩʫʪʢʠ ʥʘ 1Áʉ. ʉʧʣʘʚ ʤʘʨʢʠ 

42ʅʍʊʖ (0,05 % ʫʛʣʝʨʦʜʘ, ʥʠʢʝʣʷ 42 %, ʭʨʦʤʘ 5,5 %) ʚʳʩʦʢʦʧʨʦʯʥʳʡ, ʠ ʧʨʠʤʝʥʷ-

ʝʪʩʷ ʜʣʷ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʙʦʪʘʶɦ ʠʭ ʜʦ ʪʝʤʧʝʨʘʪʫʨ 100Áʉ. 

 

ʊɽʄɸ 9.  ʅɽʄɽʊɸʃʃʀʏɽʉʂʀɽ ʄɸʊɽʈʀɸʃʓ 

ʅʝʤʝʪʘʣʣʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ï ʵʪʦ ʦʨʛʘʥʠʯʝʩʢʠʝ, ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨ-

ʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʣʘʩʪʠʯʝʩʢʠʭ ʤʘʩʩ, ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ 

ʥʝʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʩʥʦʚʝ, ʢʘʫʯʫʢʠ ʠ ʨʝʟʠʥʳ, ʢʣʝʠ, ʛʝʨʤʝʪʠʢʠ, ʣʘʢʦʢʨʘʩʦʯʥʳʝ ʧʦ-

ʢʨʳʪʠʷ, ʘ ʪʘʢʞʝ ʛʨʘʬʠʪ, ʩʪʝʢʣʦ, ʢʝʨʘʤʠʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʦʥʠ ʩʣʫʞʘʪ ʚʘʞʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʤʝʪʘʣʣʘʤ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩ ʫʩʧʝʭʦʤ ʟʘʤʝ-

ʥʷʶʪ ʠʭ, ʘ ʠʥʦʛʜʘ ʩʘʤʠ ʷʚʣʷʶʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤʠ. ɼʦʩʪʦʠʥʩʪʚʦʤ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʠʭ ʩʚʦʡʩʪʚʘ, ʢʘʢ ʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʯʥʦʩʪʴ, ʞʝʩʪʢʦʩʪʴ ʠ 

ʵʣʘʩʪʠʯʥʦʩʪʴ ʧʨʠ ʤʘʣʦʡ ʧʣʦʪʥʦʩʪʠ, ʩʚʝʪʦʧʨʦʟʨʘʯʥʦʩʪʴ, ʭʠʤʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ, ʜʠ-

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʜʝʣʘʶʪ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʯʘʩʪʦ ʥʝʟʘʤʝʥʠʤʳʤʠ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʠʭ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʊʨʫʜʦʝʤʢʦʩʪʴ 
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ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟʜʝʣʠʡ ʠʟ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 5-6 ʨʘʟ ʥʠʞʝ, ʦʥʠ ʚ 4-5 

ʨʘʟ ʜʝʰʝʚʣʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʧʨʝʨʳʚʥʦ ʚʦʟʨʘʩʪʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʙʳ-

ʪʦʚʦʡ ʪʝʭʥʠʢʝ ʠ ʜʨ. 

9.1 ʂʝʨʘʤʠʢʘ 

ʂʝʨʘʤʠʢʘ ï ʵʪʦ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʡ, ʛʝʪʝʨʦʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʦʣʫʯʘʝʤʳʡ 

ʩʧʝʢʘʥʠʝʤ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʯʘʩʪʠʮ (ʦʢʩʠʜʦʚ, ʢʘʨʙʠʜʦʚ, ʥʠʪʨʠʜʦʚ ʠ 

ʜʨ.). ʂʝʨʘʤʠʢʘ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʤʥʦʛʦʬʘʟʥʫʶ ʩʠʩʪʝʤʫ. ɺ ʝʝ ʩʦ-

ʩʪʘʚʝ ʨʘʟʣʠʯʘʶʪ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ, ʩʪʝʢʣʦʚʠʜʥʫʶ ʠ ʛʘʟʦʚʫʶ ʬʘʟʳ (ʢʘʢ ʧʨʘʚʠʣʦ, ʚ 

ʚʠʜʝ ʟʘʢʨʳʪʳʭ ʧʦʨ). 

ʂʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʬʘʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠ-

ʥʝʥʠʷ ʠʣʠ ʪʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ (ʨʠʩ.9.1.). ʕʪʘ ʬʘʟʘ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʢʝʨʘʤʠʢʠ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ, ʪʝʨʤʦʩʪʦʡʢʦʩʪʠ ʠ ʜʨʫʛʠʭ ʝʝ ʦʩʥʦʚ-

ʥʳʭ ʩʚʦʡʩʪʚ. ʉʪʝʢʣʦʚʠʜʥʘʷ ʬʘʟʘ ʥʘʭʦʜʠʪʩʷ ʚ ʢʝʨʘʤʠʢʝ ʚ ʚʠʜʝ ʧʨʦʩʣʦʝʢ ʩʪʝʢʣʘ, ʩʚʷ-

ʟʳʚʘʶʱʠʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʬʘʟʫ. ʆʙʳʯʥʦ ʢʝʨʘʤʠʢʘ ʩʦʜʝʨʞʠʪ 1-10% ʩʪʝʢʣʦ ʬʘʟʳ, 

ʢʦʪʦʨʘʷ ʩʥʠʞʘʝʪ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʠ ʫʭʫʜʰʘʝʪ ʪʝʧʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʆʜʥʘʢʦ 

ʩʪʝʢʣʦʦʙʨʘʟʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʦʙʣʝʛʯʘʶʪ ʪʝʭʥʦʣʦʛʠʶ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ. ɻʘʟʦ-

ʚʘʷ ʬʘʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʘʟʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʦʨʘʭ ʢʝʨʘʤʠʢʠ; ʧʦ ʵʪʦʡ ʬʘʟʝ ʢʝ-

ʨʘʤʠʢʫ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʧʣʦʪʥʫʶ, ʙʝʟ ʦʪʢʨʳʪʳʭ ʧʦʨ ʠ ʧʦʨʠʩʪʫʶ. ʅʘʣʠʯʠʝ ʜʘʞʝ ʟʘ-

ʢʨʳʪʳʭ ʧʦʨ ʥʝʞʝʣʘʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʩʥʠʞʘʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ. 

 
 

ʈʠʩ.9.1. ʉʪʨʫʢʪʫʨʘ ʢʝʨʤʠʢʠ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ:  

- ʪʦʥʢʦʝ ʠʟʤʝʣʴʯʝʥʠʝ ʠ ʪʱʘʪʝʣʴʥʦʝ ʩʤʝʰʠʚʘʥʠʝ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ;  



 

113 
 

- ʧʣʘʩʪʠʬʠʢʘʮʠʷ ʤʘʩʩʳ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʬʦʨʤʦʚʦʯʥʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ;  

- ʬʦʨʤʦʚʘʥʠʝ ʟʘʛʦʪʦʚʦʢ ʠʟ ʧʣʘʩʪʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʘʩʩʳ;  

- ʩʧʝʢʘʥʠʝ ʠʟʜʝʣʠʡ (ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʦʙʞʠʛ). 

ʇʦ ʜʠʩʧʝʨʩʥʦʩʪʠ ʯʘʩʪʠʮ (ʧʦʣʠʢʨʠʩʪʘʣʣʦʚ) ʩ ʫʯʝʪʦʤ ʧʦʨʠʩʪʦʩʪʠ, ʛʘʟʦ- ʠ ʚʦʜʦ-

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʝʨʘʤʠʢʘ ʦʙʨʘʟʫʝʪ ʩʣʝʜʫʶʱʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ: 

- ʧʣʦʪʥʘʷ ʢʝʨʘʤʠʢʘ, ʩʦ ʩʧʝʢʰʠʤʠʩʷ ʧʦʣʠʢʨʠʩʪʘʣʣʘʤʠ (ʩ ʚʦʜʦʧʦʛʣʦʱʝʥʠʝʤ 

ʤʝʥʴʰʝ 5 %), ʠʤʝʶʱʠʤ ʙʣʝʩʪʷʱʠʡ ʨʘʢʦʚʠʩʪʳʡ ʠʟʣʦʤ ʠ ʥʝ ʧʨʦʧʫʩʢʘʶʱʠʤ ʚʦʜʫ; 

ʩʶʜʘ ʦʪʥʦʩʠʪʩʷ: ʬʘʨʬʦʨ, ʧʣʠʪʢʘ, ʤʥʦʛʠʝ ʚʠʜʳ ʪʝʭʥʠʯʝʩʢʦʡ ʢʝʨʘʤʠʢʠ; 

- ʧʦʨʠʩʪʘʷ ʢʝʨʘʤʠʢʘ, ʩ ʙʦʣʴʰʠʤ ʤʝʞʟʝʨʝʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ (ʩ ʚʦʜʦʧʦʛʣʦ-

ʱʝʥʠʝʤ ʙʦʣʴʰʝ 5 %), ʠʤʝʶʱʠʤ ʪʫʩʢʣʳʡ ʟʝʤʣʠʩʪʳʡ ʠʟʣʦʤ, ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʛʣʘʟʫ-

ʨʠ ʧʨʦʧʫʩʢʘʶʱʠʤ ʛʘʟ ʠ ʚʦʜʫ; ʩʶʜʘ ʦʪʥʦʩʠʪʩʷ: ʬʘʷʥʩʦʚʳʝ ʠʟʜʝʣʠʷ, ʢʠʨʧʠʯ, ʢʝʨʘʤʠ-

ʯʝʩʢʠʝ ʙʣʦʢʠ, ʦʙʣʠʮʦʚʦʯʥʘʷ ʧʣʠʪʢʘ ʠ ʜʨ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʝʨʥʠʩʪʦʩʪʠ ʢʝʨʘʤʠʢʘ ʜʝʣʷʪʩʷ ʥʘ: 

- ʪʦʥʢʫʶ ʢʝʨʘʤʠʢʫ - ʵʪʦ ʬʘʷʥʩ, ʤʘʡʦʣʠʢʘ, ʬʘʨʬʦʨ, ʪʝʭʥʠʯʝʩʢʘʷ ʢʝʨʘʤʠʢʘ ʠ ʜʨ. 

- ʛʨʫʙʫʶ ʢʝʨʘʤʠʢʫ - ʵʪʦ ʢʠʨʧʠʯ, ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʪʨʫʙʳ ʠ ʜʨ. 

ʕʪʠ ʚʠʜʳ ʢʝʨʘʤʠʢʠ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʛʣʘʟʫʨʦʚʘʥʥʳʝ ʠ ʥʝʛʣʘʟʫʨʦʚʘʥʥʳʝ. 

ʇʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʦʪʨʘʩʣʝʚʦʤʫ ʧʨʠʟʥʘʢʫ ʠ ʦʙʣʘʩʪʷʤ ʧʨʠʤʝʥʝʥʠʷ ʚʳʜʝʣʷʶʪ 

ʩʣʝʜʫʁ ʱʠʝ ʚʠʜʳ ʢʝʨʘʤʠʢʠ: 

- ʩʪʨʦʠʪʝʣʴʥʘʷ ʢʝʨʘʤʠʢʘ - ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʢʣʘʜʢʠ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ; 

ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʝʣʠʪʩʷ ʥʘ: ʩʪʝʥʦʚʫʶ (ʢʠʨʧʠʯ, ʙʣʦʢʠ, ʢʝʨʘʤʠʯʝʩʢʠʝ ʢʘʤʥʠ); 

ʦʙʣʠʮʦʚʦʯʥʫʶ - ʧʣʠʪʢʘ ʜʣʷ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʦʙʣʠʮʦʚʢʝ ʩʪʝʥ ʠ ʧʦʣʦʚ; ʩʘʥʠ-

ʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ (ʨʘʢʦʚʠʥʳ, ʫʥʠʪʘʟʳ, ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʪʨʫʙʳ); 

- ʦʛʥʝʫʧʦʨʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʛʥʝʫʧʦʨʳ (t=1580 ÁC) - ʠʟʜʝʣʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ 

ʢʣʘʜʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʝʯʝʡ, ʪʦʧʦʢ, ʘʧʧʘʨʘʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘ-

ʪʫʨʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʘʨʬʦʨʦʚʦʡ ʠ ʬʘʷʥʩʦʚʦʡ ʧʦʩʫʜʳ; 

- ʭʠʤʠʯʝʩʢʠ ʩʪʦʡʢʘʷ ʢʝʨʘʤʠʢʘ - ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʘʛʨʝʩʩʠʚ-

ʥʳʭ ʩʨʝʜʘʭ, ʩʪʦʡʢʘʷ ʢ ʢʠʩʣʦʪʘʤ, ʱʝʣʦʯʘʤ, ʨʘʩʧʣʘʚʘʤ; 

- ʪʦʥʢʘʷ ʢʝʨʘʤʠʢʘ - ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʠ ʣʘʙʦʨʘʪʦʨʥʘʷ ʬʘʨʬʦʨʦʚʘʷ ʠ ʬʘʷʥʩʦʚʘʷ 

ʧʦʩʫʜʘ, ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ, ʜʝʢʦʨʘʪʠʚʥʘʷ ʠ ʜʨʫʛʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʠʟʜʝʣʠʡ; 
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- ʪʝʭʥʠʯʝʩʢʘʷ ʠ ʩʧʝʮʠʘʣʴʥʘʷ ʢʝʨʘʤʠʢʘ - ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʵʥʝʨʛʝʪʠʢʝ, ʘʚʠʘʮʠʦʥ-

ʥʦʡ, ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ, ʘʪʦʤʥʦʡ ʠ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ, ʨʘʜʠʦ-

ʵʣʝʢʪʨʦʥʠʢʝ ʠ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ; 

ʇʦ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ ʪʝʭʥʠʯʝʩʢʘʷ ʢʝʨʘʤʠʢʘ ʜʝʣʠʪʩʷ ʥʘ: 

- ʢʦʥʩʪʨʫʢʮʠʦʥʥʫʶ; ʩʶʜʘ ʦʪʥʦʩʷʪ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʩʘʤʦʣʝʪʦ-, ʨʘʢʝʪʦʩʪʨʦʝʥʠʷ, 

ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʠ ʜʨ. ʮʝʣʝʡ; 

- ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ - ʵʪʦ ʩʚʝʨʭʧʨʦʚʦʜʷʱʘʷ ʢʝʨʘʤʠʢʘ; ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʘʷ, ʣʘ-

ʟʝʨʥʘʷ, ʢʝʨʘʤʠʯʝʩʢʦʝ ʷʜʝʨʥʦʝ ʛʦʨʶʯʝʝ (U2O3) ʠ ʜʨ. 

9.2 ʉʪʝʢʣʦ 

ʉʪʝʢʣʦ ï ʪʚʝʨʜʳʡ ʛʦʤʦʛʝʥʥʳʡ (ʦʜʥʦʨʦʜʥʳʡ) ʟʘʩʪʳʚʰʠʡ ʩʧʣʘʚ ʨʘʟʣʠʯʥʳʭ ʦʢ-

ʩʠʜʦʚ, ʥʝ ʠʤʝʶʱʠʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʘʤʦʨʬʥʦʝ ʠʟʦʪʨʦʧʥʦʝ ʪʝʣʦ, ʤʝʭʘ-

ʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ ʧʦʩʪʦʷʥʥʳ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʉʚʦʡʩʪʚʘ ʩʪʝʢʣʘ ʟʘʚʠ-

ʩʷʪ ʦʪ ʩʦʯʝʪʘʥʠʷ ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʦʚ. 

 

 

ʈʠʩ.9.2. ʂʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ SiO2 (ʘ), ʘʤʦʨʬʥʘʷ ʩʪʨʫʢʪʫʨʘ SiO2 (ʙ). 

 

ɸʤʦʨʬʥʘʷ SiO2 ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʚʘʨʮʘ SiO2 ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʡ ʙʝʩʧʦʨʷʜʦʯʥʦʡ ʩʝʪʢʠ, ʢʘʨʢʘʩ ʢʦʪʦʨʦʡ ʦʙʨʘʟʫʶʪ [SiO4] - ʩʪʨʫʢʪʫʨʥʳʝ 

ʵʣʝʤʝʥʪʳ. ɺ ʵʪʦʪ ʢʘʨʢʘʩ ʚʭʦʜʷʪ ʧʨʦʯʠʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʩʪʝʢʣʘ (ʨʠʩ.9.2.ʚ.) (ʤʦʜʠʬʠ-

ʢʘʪʦʨʳ ʩʝʪʢʠ, ʪʘʢʠʝ ʢʘʢ ʱʝʣʦʯʠ, ʱʝʣʦʯʥʦʟʝʤʝʣʴʥʳʝ ʤʝʪʘʣʣʳ ʠ ʪ. ʜ.).  

ʇʦ ʚʠʜʫ ʩʪʝʢʣʦʦʙʨʘʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʪʝʢʣʘ ʜʝʣʷʪʩʷ ʥʘ ʩʠ-

ʣʠʢʘʪʥʳʝ (SiO2), ʘʣʶʤʦʩʠʣʠʢʘʪʥʳʝ (ɸ12O3ïSiO2), ʙʦʨʦʩʠʣʠʢʘʪʥʳʝ (ɺ2O3ïSiO2), 

ʘʣʶʤʦʙʦʨʦʩʠʣʠʢʘʪʥʳʝ (ɸl2O3ïɺ2O5ïSiO2), ʘʣʶʤʦʬʦʩʬʘʪʥʳʝ (ɸ12O3ïʈ2O5), ʭʘʣʲʢʦ-

ʛʝʥʠʜʥʳʝ (ʥʘʧʨʠʤʝʨ, ɸs31Gʝ30Sʝ21ʊʝ180), ʛʘʣʦʛʝʥʠʜʥʳʝ ʠ ʜʨʫʛʠʝ ʩʪʝʢʣʘ. 



 

115 
 

ʇʦ ʚʠʜʫ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʨʘʟʣʠʯʘʶʪ ʱʝʣʦʯʥʳʝ, ʙʝʩʱʝʣʦʯʥʳʝ ʠ ʢʚʘʨʮʝʚʳʝ ʥʝ-

ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʪʝʢʣʘ. ʇʨʦʯʥʦʩʪʴ ʱʝʣʦʯʥʳʭ ʩʪʝʢʦʣ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʣʘʛʠ ʫʤʝʥʴʰʘʝʪ-

ʩʷ ʚʜʚʦʝ, ʪʘʢ ʢʘʢ ʚʦʜʘ ʚʳʱʝʣʘʯʠʚʘʝʪ ʩʪʝʢʣʦ. ʇʨʠ ʵʪʦʤ, ʦʙʨʘʟʫʶʪʩʷ ʱʝʣʦʯʥʳʝ ʨʘʩ-

ʪʚʦʨʳ, ʢʦʪʦʨʳʝ ʨʘʩʢʣʠʥʠʚʘʶʪ ʩʪʝʢʣʦ, ʚʳʟʳʚʘʷ ʧʦʷʚʣʝʥʠʝ ʤʠʢʨʦʪʨʝʱʠʥ ʚ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʤ ʩʣʦʝ. 

ʇʦ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʝʦʨʛʘʥʠʯʝʩʢʦʝ ʩʪʝʢʣʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʚʳ-

ʜʫʚʘʥʠʝʤ, ʣʠʪʴʝʤ, ʰʪʘʤʧʦʚʢʦʡ, ʚʳʪʷʛʠʚʘʥʠʝʤ ʚ ʣʠʩʪʳ, ʪʨʫʙʢʠ, ʚʦʣʦʢʥʘ ʠ ʜʨ. ʉʪʝʢ-

ʣʦ ʚʳʧʫʩʢʘʝʪʩʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʚ ʚʠʜʝ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ, ʟʘʛʦʪʦʚʦʢ ʠ ʦʪʜʝʣʴʥʳʭ 

ʜʝʪʘʣʝʡ. 

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʪʝʢʣʘ ʜʝʣʷʪʩʷ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ, ʩʪʨʦʠʪʝʣʴʥʦʝ ʠ 

ʙʳʪʦʚʦʝ (ʩʪʝʢʣʦʪʘʨʘ, ʧʦʩʫʜʥʦʝ, ʙʳʪʦʚʦʝ ʠ ʜʨ.). 

ʊʝʭʥʠʯʝʩʢʦʝ ʩʪʝʢʣʦ ʧʦ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʝʣʠʪʩʷ ʥʘ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʝ, 

ʪʨʘʥʩʧʦʨʪʥʦʝ; ʦʧʪʠʯʝʩʢʦʝ, ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʦʝ, ʪʝʨʤʦʩʪʦʡʢʦʝ, ʪʫʛʦʧʣʘʚʢʦʝ, ʣʝʛʢʦ-

ʧʣʘʚʢʦʝ, ʭʠʤʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʝ ʠ ʜʨ. 

9.3 ʇʣʘʩʪʤʘʩʩʳ 

ʇʣʘʩʪʤʘʩʩʳ ï ʵʪʦ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʘʝʤʳʝ ʥʘ ʦʩʥʦʚʝ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʠ ʵʣʝʤʝʥʪʦʦʨʛʘʥʠʯʝʩʢʠʭ ʧʦʣʠʤʝʨʦʚ. ʉʚʦʡʩʪʚʘ ʧʣʘʩʪʤʘʩʩ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʚʦʡ-

ʩʪʚʘʤʠ ʧʦʣʠʤʝʨʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ ʦʩʥʦʚʫ. 

ʇʦʣʠʤʝʨʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʦ-

ʩʪʦʷʱʠʝ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʘʣʦ ʤʦʣʝʢʫʣʷʨʥʳʭ ʟʚʝʥʴʝʚ (ʤʦʥʦʤʝʨʦʚ) ʦʜʠʥʘʢʦʚʦʛʦ 

ʩʪʨʦʝʥʠʷ.  
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ʈʘʟʣʠʯʘʶʪ ʧʨʠʨʦʜʥʳʝ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨʳ. ʂ ʧʦʣʠʤʝʨʘʤ, ʚʩʪʨʝʯʘʶ-

ʱʠʤʩʷ ʚ ʧʨʠʨʦʜʝ, ʦʪʥʦʩʷʪʩʷ ʥʘʪʫʨʘʣʴʥʳʡ ʢʘʫʯʫʢ, ʮʝʣʣʶʣʦʟʘ, ʰʝʨʩʪʴ ʠ ʪ. ʜ. ʆʜʥʘʢʦ 

ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨʳ, ʧʦʣʫʯʘʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʩʦʝʜʠʥʝ-

ʥʠʷ ʤʘʣʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʣʠʥ-

ʥʳʭ ʮʝʧʝʡ - ʧʦʣʠʤʝʨʠʟʘʮʠʝʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʩʦʢʦʤʦʣʝʢʫ-

ʣʷʨʥʳʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʨʘʟʣʠʯʘʶʪ ʧʦʣʠʤʝʨʳ, ʧʦʣʫʯʘʝʤʳʝ ʣʠʙʦ ʚ ʧʨʦ-

ʮʝʩʩʝ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ, ʣʠʙʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ. 

ʇʦʣʠʢʦʥʜʝʥʩʘʮʠʷ - ʵʪʦ ʩʪʫʧʝʥʯʘʪʘʷ ʨʝʘʢʮʠʷ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʩʦʝʜʠʥʝʥʠʠ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʜʠʥʘʢʦʚʳʭ ʤʦʥʦʤʝʨʦʚ ʠʣʠ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ  ʤʦʥʦʤʝʨʦʚ 

ʚ ʤʘʢʨʦʤʦʣʝʢʫʣʳ (ʧʦʣʠʢʦʥʜʝʥʩʘʪʳ) ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʙʦʯʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ (ʚʦʜʘ, ʘʤʤʠʘʢ, ʭʣʦʨʦʚʦʜʦʨʦʜ, ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʤʝʪʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʜʨ.). ʉ 

ʧʦʤʦʱʴʶ ʨʝʘʢʮʠʠ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʧʦʣʫʯʘʶʪ ʧʦʣʠʘʤʠʜʳ, ʧʦʣʠʵʩʪʝʨʳ, ʬʝʥʦʧʣʘ-

ʩʪʳ, ʘʤʠʥʦʧʣʘʩʪʳ, ʧʦʣʠʢʘʨʙʦʥʘʪʳ, ʧʦʣʠʩʫʣʴʬʦʥʳ, ʩʠʣʠʢʦʥʳ ʠ ʜʨʫʛʠʝ ʧʦʣʠʤʝʨʳ. 

 

 

ʇʦʣʠʧʨʠʩʦʝʜʠʥʝʥʠʝ - ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʠʤʝʨʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ 

ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʠʦʥʦʤʝʨʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʧʨʝʜʝʣʴʥʳʝ ʨʝʘʢʮʠʦʥʥʳʝ 

ʛʨʫʧʧʳ ʢ ʤʦʥʦʤʝʨʘʤ, ʩʦʜʝʨʞʘʱʠʤ ʥʝʧʨʝʜʝʣʴʥʳʝ ʛʨʫʧʧʳ (ʜʚʦʡʥʳʝ ʩʚʷʟʠ ʠʣʠ ʘʢʪʠʚ-

ʥʳʝ ʮʠʢʣʳ). ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʧʦʣʠʧʨʠʩʦʝʜʠʥʝʥʠʝ ʧʨʦʪʝʢʘʝʪ ʙʝʟ ʚʳ-

ʜʝʣʝʥʠʷ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

 

ʇʦ ʩʦʩʪʘʚʫ ʧʦʣʠʤʝʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʣʘʩʪʤʘʩʩʘʭ, ʜʝʣʷʪʩʷ ʥʘ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ 

ʵʣʝʤʝʥʪʦʦʨʛʘʥʠʯʝʩʢʠʝ.  



 

117 
 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʘʠʙʦʣʝʝ ʦʙʰʠʨʥʫʶ ʛʨʫʧʧʫ ʩʦʝʜʠʥʝ-

ʥʠʡ, ʩʦʩʪʦʷʪ ʠʟ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ, ʚʦʜʦʨʦʜʘ, ʢʠʩʣʦʨʦʜʘ, ʘʟʦʪʘ, ʩʝʨʳ ʠ ʛʘʣʦʛʝʥʦʚ.  

ʕʣʝʤʝʥʪʦʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʩʦʜʝʨʞʘʪ ʚ ʩʦʩʪʘʚʝ ʦʩʥʦʚʥʦʡ ʮʝʧʠ, ʢʨʦʤʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ, ʘʪʦʤʳ ʢʨʝʤʥʠʷ, ʪʠʪʘʥʘ, ʘʣʶʤʠʥʠʷ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʩʦʯʝʪʘʁ-

ʱʠʭʩʷ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʨʘʜʠʢʘʣʘʤʠ. ɺ ʧʨʠʨʦʜʝ ʪʘʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʥʝʪ. ʕʪʦ ʯʠʩʪʦ 

ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨʳ. ʀʭ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʢʨʝʤʥʠʡʦʨ-

ʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʦʩʥʦʚʥʘʷ ʮʝʧʴ ʢʦʪʦʨʳʭ ʧʦʩʪʨʦʝʥʘ ʠʟ ʘʪʦʤʦʚ ʢʨʝʤʥʠʷ ʠ ʢʠʩ-

ʣʦʨʦʜʘ.  

ʉʚʦʝʦʙʨʘʟʠʝ ʩʚʦʡʩʪʚ ʧʦʣʠʤʝʨʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʩʪʨʫʢʪʫʨʦʡ. ʈʘʟʣʠʯʘʶʪ ʩʣʝ-

ʜʫʶʱʠʝ ʪʠʧʳ ʧʦʣʠʤʝʨʥʳʭ ʩʪʨʫʢʪʫʨ: ʣʠʥʝʡʥʫʶ, ʣʠʥʝʡʥʦ-ʨʘʟʚʝʪʚʣʝʥʥʫʶ, ʣʝʩʪʥʠʯ-

ʥʫʶ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩ ʙʦʣʴʰʠʤʠ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʛʨʫʧʧʘʤʠ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʦʩʪʨʦʝʥʠʷʤʠ. 

ɼʣʷ ʤʘʢʨʦʤʦʣʝʢʫʣ ʧʦʣʠʤʝʨʦʚ ʩ ʣʠʥʝʡʥʦʡ (ʘ) ʩʪʨʫʢʪʫʨʦʡ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ 

ʛʠʙʢʦʩʪʴ. ʇʦʣʠʤʝʨʳ ʩ ʣʠʥʝʡʥʦ-ʨʘʟʚʝʪʚʣʝʥʥʦʡ (ʙ) ʩʪʨʫʢʪʫʨʦʡ ʧʦʤʠʤʦ ʦʩʥʦʚʥʦʡ ʮʝ-

ʧʠ ʠʤʝʶʪ ʙʦʢʦʚʳʝ ʦʪʚʝʪʚʣʝʥʠʷ. ʂ ʪʠʧʠʯʥʳʤ ʧʦʣʠʤʝʨʘʤ ʩ ʣʠʥʝʡʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʦʪ-

ʥʦʩʠʪʩʷ ʧʦʣʠʵʪʠʣʝʥ, ʩ ʣʠʥʝʡʥʦ-ʨʘʟʚʝʪʚʣʝʥʥʦʡ - ʧʦʣʠʠʟʦʙʫʪʠʣʝʥ ʠ ʧʦʣʠʧʨʦʧʠʣʝʥ. 

ʄʦʣʝʢʫʣʘ ʧʦʣʠʤʝʨʘ ʩ ʣʝʩʪʥʠʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ (ʚ) ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʮʝʧʝʡ, ʩʦ-

ʝʜʠʥʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʷʟʷʤʠ. ʇʦʣʠʤʝʨʳ ʩ ʣʝʩʪʥʠʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ, ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥ-

ʥʦʡ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴʶ, ʞʝʩʪʢʦʩʪʴʶ, ʦʥʠ ʥʝʨʘʩʪʚʦʨʠʤʳ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝ-

ʣʷʭ. 

ʇʦʣʠʤʝʨʳ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ (ʛ) ʦʙʨʘʟʫʶʪ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʤʘʢ-

ʨʦʤʦʣʝʢʫʣ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʤʘʢʨʦʤʦʣʝʢʫʣ ʦʙʨʘʟʫʝʪʩʷ ʩʝʪʯʘʪʘʷ ʩʪʨʫʢʪʫʨʘ ʩ ʨʘʟʣʠʯʥʦʡ ʛʫʩʪʦʪʦʡ ʩʝʪʢʠ ʠʣʠ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʝʪʯʘʪʘʷ ʩʪʨʫʢʪʫʨʘ. ʇʦʣʠʤʝʨʳ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʦʙʣʘ-

ʜʘʶʪ ʙʦʣʴʰʝʡ ʞʝʩʪʢʦʩʪʴʶ ʠ ʪʝʧʣʦʩʪʦʡʢʦʩʪʴʶ, ʯʝʤ ʧʦʣʠʤʝʨʳ ʩ ʣʠʥʝʡʥʦʡ ʩʪʨʫʢ-

ʪʫʨʦʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʦ ʬʘʟʦʚʦʤʫ ʩʦʩʪʘʚʫ ʧʦʣʠʤʝʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʠ ʘʤʦʨʬʥʳʭ ʦʙʣʘʩʪʝʡ. ʂʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʬʦʨʤʘ ʧʦʣʠʤʝʨʦʚ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʭ ʪʚʝʨʜʦʩʪʠ, ʧʨʦʯʥʦʩʪʠ, ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʠ ʜʨʫʛʠʭ ʤʝʭʘʥʠʯʝ-
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ʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʞʘʷ ʛʠʙʢʦʩʪʴ ʤʦʣʝʢʫʣ. ɸʤʦʨʬʥʘʷ ʬʘʟʘ 

ʫʤʝʥʴʰʘʝʪ ʞʝʩʪʢʦʩʪʴ, ʜʝʣʘʝʪ ʧʦʣʠʤʝʨ ʙʦʣʝʝ ʵʣʘʩʪʠʯʥʳʤ, ʪ. ʝ. ʩʧʦʩʦʙʥʳʤ ʢ ʙʦʣʴ-

ʰʠʤ ʦʙʨʘʪʠʤʳʤ ʜʝʬʦʨʤʘʮʠʷʤ. 

 

 

ʈʠʩ.9.3. ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʪʨʫʢʪʫʨ ʧʦʣʠʤʝʨʦʚ: ʘ - ʣʠʥʝʡʥʘʷ; ʙ - ʣʠʥʝʡʥʦ-

ʨʘʟʚʝʪʚʣʝʥʥʘʷ; ʚ - ʣʝʩʪʥʠʯʥʘʷ; ʛ ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʝʪʯʘʪʘʷ. 

 

ʇʣʘʩʪʤʘʩʩʳ ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʩʚʷʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ, 

ʥʘʧʦʣʥʠʪʝʣʷ, ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ, ʩʪʘʙʠʣʠʟʘʪʦʨʘ, ʦʪʚʝʨʜʠʪʝʣʷ. ʆʙʷʟʘʪʝʣʴʥʳʤ ʢʦʤ-

ʧʦʥʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶɦ ʝʝ ʚʝʱʝʩʪʚʦ.  

ʅʘʧʦʣʥʠʪʝʣʷʤʠ ʩʣʫʞʘʪ ʪʚʝʨʜʳʝ ʤʘʪʝʨʠʘʣʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʥʠ ʧʨʠʜʘʶʪ ʧʣʘʩʪʤʘʩʩʘʤ ʧʨʦʯʥʦʩʪʴ, ʪʚʝʨʜʦʩʪʴ, ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, ʥʘʧʨʠʤʝʨ ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʝ ʠʣʠ, ʥʘʦʙʦʨʦʪ, 

ʬʨʠʢʮʠʦʥʥʳʝ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʧʦʣʥʠʪʝʣʠ ʩʥʠʤʘʶʪ ʫʩʘʜʢʫ ʧʨʠ ʧʨʝʩʩʦʚʘʥʠʠ. 

ʇʣʘʩʪʠʬʠʢʘʪʦʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʣʝʪʫʯʠʝ ʞʠʜʢʦʩʪʠ ʩ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘ-

ʪʫʨʦʡ ʟʘʤʝʨʟʘʥʠʷ. ʈʘʩʪʚʦʨʷʷʩʴ ʚ ʧʦʣʠʤʝʨʝ, ʧʣʘʩʪʠʬʠʢʘʪʦʨʳ ʧʦʚʳʰʘʶʪ ʝʛʦ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʢ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ. ʀʭ ʚʚʦʜʷʪ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʙʣʘ-

ʩʪʠ ʚʳʩʦʢʦʵʣʘʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʩʥʠʞʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʧʣʘʩʪʤʘʩʩ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʭʨʫʧʢʦʩʪʠ. 

ʉʪʘʙʠʣʠʟʘʪʦʨʳ ʚʚʦʜʷʪ ʚ ʧʣʘʩʪʤʘʩʩʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ. ʉʚʝʪʦ-

ʩʪʘʙʠʣʠʟʘʪʦʨʳ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʬʦʪʦʦʢʠʩʣʝʥʠʝ, ʘ ʘʥʪʠʦʢʠʩʣʠʪʝʣʠ - ʪʝʨʤʦʦʢʠʩʣʠ-

ʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ. 
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ʆʪʚʝʨʜʠʪʝʣʠ ʠʟʤʝʥʷʶʪ ʩʪʨʫʢʪʫʨʫ ʧʦʣʠʤʝʨʦʚ, ʚʣʠʷʷ ʥʘ ʩʚʦʡʩʪʚʘ ʧʣʘʩʪʤʘʩʩ. 

ʏʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʦʪʚʝʨʜʠʪʝʣʠ, ʫʩʢʦʨʷʶʱʠʝ ʧʦʣʠʤʝʨʠʟʘʮʠʶ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʦʢ-

ʩʠʜʳ ʥʝʢʦʪʦʨʳʭ ʤʝʪʘʣʣʦʚ, ʫʨʦʪʨʦʧʠʥ ʠ ʜʨ. 

ɼʣʷ ʧʣʘʩʪʤʘʩʩ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ: 

- ʥʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ; 

- ʥʝ ʧʦʜʚʝʨʞʝʥʳ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʢʦʨʨʦʟʠʠ; 

- ʙʦʣʴʰʠʥʩʪʚʦ ʧʣʘʩʪʤʘʩʩ ʙʝʟʚʨʝʜʥʳ ʚ ʩʘʥʠʪʘʨʥʦʤ ʦʪʥʦʰʝʥʠʠ; 

- ʚʳʩʦʢʠʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ; 

- ʭʦʨʦʰʘʷ ʦʢʨʘʰʠʚʘʝʤʦʩʪʴ ʚ ʣʶʙʳʝ ʮʚʝʪʘ; 

- ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʰʠʨʦʢʦʛʦ ʜʠʘʧʘʟʦʥʘ; 

- ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ; 

- ʚʳʩʦʢʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ; 

- ʚʳʩʦʢʠʝ ʘʜʛʝʟʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ; 

- ʭʦʨʦʰʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʀʟʜʝʣʠʷ ʠʟ ʧʣʘʩʪʤʘʩʩ ʠʟʛʦʪʦʚʣʷʶʪ ʩʧʦ-

ʩʦʙʘʤʠ ʙʝʟʦʪʭʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (ʙʝʟ ʩʥʷʪʠʷ ʩʪʨʫʞʢʠ) - ʣʠʪʴʝʤ, ʧʨʝʩʩʦʚʘʥʠʝʤ, ʬʦʨ-

ʤʦʚʘʥʠʝʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʡ ʠʣʠ ʚ ʚʘʢʫʫʤʝ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʙʦʣʴʰʠʥʩʪʚʘ ʧʣʘʩʪʤʘʩʩ ʷʚʣʷʝʪʩʷ: 

- ʥʝʚʳʩʦʢʘʷ ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ (ʜʦ 100-120 
ʦ
ʉ); 

- ʥʠʟʢʘʷ ʪʚʝʨʜʦʩʪʴ; 

- ʩʢʣʦʥʥʦʩʪʴ ʢ ʩʪʘʨʝʥʠʶ; 

- ʧʦʣʟʫʯʝʩʪʴ; 

- ʥʝʩʪʦʡʢʦʩʪʴ ʢ ʙʦʣʴʰʠʤ ʩʪʘʪʠʯʝʩʢʠʤ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ.  

ʇʦ ʭʘʨʘʢʪʝʨʫ ʩʚʷʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʧʣʘʩʪʤʘʩʩʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʝʨʤʦʧʣʘ-

ʩʪʠʯʥʳʝ ʠ ʪʝʨʤʦʨʝʘʢʪʠʚʥʳʝ. 

ʊʝʨʤʦʧʣʘʩʪʠʯʥʳʝ ʧʣʘʩʪʤʘʩʩʳ ʠʟʛʦʪʦʚʣʷʶʪ ʥʘ ʦʩʥʦʚʝ ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʭ ʧʦʣʠ-

ʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʠ ʥʘʛʨʝʚʝ ʨʘʟʤʷʛʯʘʶʪʩʷ ʠ ʧʣʘʚʷʪʩʷ, ʘ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʟʘʪʚʝʨʜʝ-

ʚʘʶʪ. ʇʨʠ ʵʪʦʤ ʤʘʪʝʨʠʘʣ ʥʝ ʧʨʝʪʝʨʧʝʚʘʝʪ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ, ʯʪʦ ʜʝʣʘʝʪ 

ʧʨʦʮʝʩʩ ʧʣʘʚʣʝʥʠʷ-ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʧʦʣʥʦʩʪʴʶ ʦʙʨʘʪʠʤʳʤ. ʊʝʨʤʦʧʣʘʩʪʠʯʥʳʝ ʧʦʣʠ-

ʤʝʨʳ ʠʤʝʶʪ ʣʠʥʝʡʥʫʶ ʠʣʠ ʣʠʥʝʡʥʦ-ʨʘʟʚʝʪʚʣʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʤʘʢʨʦʤʦʣʝʢʫʣ. ʄʝʞ-

ʜʫ ʤʦʣʝʢʫʣʘʤʠ ʜʝʡʩʪʚʫʶʪ ʩʣʘʙʳʝ ʩʠʣʳ ʠ ʥʝʪ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. ʀʟʜʝʣʠʷ ʠʟ ʪʝʨʤʦ-
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ʧʣʘʩʪʠʯʥʳʭ ʧʦʣʠʤʝʨʦʚ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʣʠʪʴʝʤ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʚ ʚʦʜʦʦʭʣʘʞʜʘʝʤʳʝ 

ʬʦʨʤʳ, ʧʨʝʩʩʦʚʘʥʠʝʤ, ʵʢʩʪʨʫʟʠʝʡ, ʚʳʜʫʚʘʥʠʝʤ ʠ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

 

ʊʘʙʣʠʮʘ 9.1 

ʊʠʧʳ ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʭ ʧʣʘʩʪʤʘʩʩ ʠ ʠʭ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʊʠʧ ʧʣʘʩʪʤʘʩʩʳ ʀʥʪʝʨʚʘʣ 

ʨʘʙʦʯʠʭ 

ʪʝʤ-ʨ, 
ʦ
ʉ 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʇʦʣʠʵʪʠʣʝʥ  

[-CH2-CH2-]n 

-70é+70 ʋʧʘʢʦʚʢʘ, ʥʝʥʘʛʨʫʞʝʥʥʳʝ ʜʝʪʘʣʠ ʤʘh ʠʥ 

ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʬʫʪʣʷʨʳ, ʧʦʢʨʳʪʠʷ, 

ʬʦʣʴʛʠ 

ʇʦʣʠʩʪʠʨʦʣ 

[-CH2-CH(C6H5)-]n 

-40é+65 ʆʙʦʨʫʜʦʚʘʥʠʝ ʨʘʜʠʦʪʝʭʥʠʢʠ ʠ ʬʦʪʦʛʨʘ-

ʬʠʠ, ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʷ, ʪʝʧʣʦʠʟʦʣʷʮʠʦʥ-

ʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʧʝʥʦʧʦʣʠʩʪʠʨʦʣ) 

ʇʦʣʠʧʨʦʧʠʣʝʥ  

[-CH2-CH(CH3)-]n 

-20é+130 ʊʨʫʙʳ, ʜʝʪʘʣʠ ʘʚʪʦʤʦʙʠʣʝʡ, ʵʣʝʤʝʥʪʳ 

ʭʦʣʦʜʠʣʴʥʠʢʦʚ, ʝʤʢʦʩʪʠ, ʫʧʘʢʦʚʢʘ 

ʇʦʣʠʚʠʥʠʣʭʣʦʨʠʜ 

[-CH2-CHCl-]n 

-40é+70 ʍʠʤʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʨʫʙʳ, ʧʨʦ-

ʬʠʣʠ, ʜʝʪʘʣʠ ʤʘʰʠʥ, ʵʣʝʤʝʥʪʳ ʥʘʩʦʩʦʚ 

ʠ ʚʝʥʪʠʣʷʪʦʨʦʚ, ʫʧʘʢʦʚʢʘ, ʧʦʢʨʳʪʠʝ ʧʦ-

ʣʦʚ, ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʢʦʞʘ, ʦʢʦʥʥʳʝ ʨʘʤʳ 

ʠ ʪ. ʧ. 

ʇʦʣʠʪʝʪʨʘʬʪʦʨʵʪʠʣʝʥ    

(ʪʝʬʣʦʥ) 

[-CF2-CF2-]n 

-265é+260 ʍʠʤʠʯʝʩʢʘʷ, ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘʷ, ʤʘʰʠ-

ʥʦʩʪʨʦʠʪʝʣʴʥʘʷ (ʧʦʜʰʠʧʥʠʢʠ) ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʴ 

 

ʊʝʨʤʦʨʝʘʢʪʠʚʥʳʝ ʧʣʘʩʪʤʘʩʩʳ ʠʟʛʦʪʦʚʣʷʶʪ ʥʘ ʦʩʥʦʚʝ ʪʝʨʤʦʨʝʘʢʪʠʚʥʳʭ ʧʦʣʠ-

ʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʜʦ ʥʘʛʨʝʚʘ ʠʤʝʶʪ ʣʠʥʝʡʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʘ ʧʨʠ ʥʘʛʨʝʚʝ ʨʘʟʤʷʛʯʘʶʪʩʷ, 

ʟʘʪʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʪʝʢʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʪʚʝʨʜʦʝ ʚʝʱʝʩʪʚʦ, ʩʦʭʨʘʥʷʷ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʳʩʦʢʫʶ 

ʪʚʝʨʜʦʩʪʴ. ʇʦʩʣʝʜʫʶʱʠʡ ʥʘʛʨʝʚ ʥʝ ʨʘʟʤʷʛʯʘʝʪ. ɻʦʪʦʚʳʡ ʪʝʨʤʦʨʝʘʢʪʠʚʥʳʡ ʧʦʣʠʤʝʨ 

ʥʝ ʧʣʘʚʠʪʩʷ ʠ ʥʝ ʨʘʩʪʚʦʨʷʝʪʩʷ, ʧʦʵʪʦʤʫ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʛʦ ʥʝ ʤʦʞʝʪ 

ʧʦʜʚʝʨʛʘʪʴʩʷ ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ. 

ʆʩʥʦʚʫ ʚʩʷʢʦʛʦ ʨʝʘʢʪʦʧʣʘʩʪʘ ʩʦʩʪʘʚʣʷʝʪ ʭʠʤʠʯʝʩʢʠ ʟʘʪʚʝʨʜʝʚʘʶʱʘʷ ʪʝʨʤʦʨʝ-

ʘʢʪʠʚʥʘʷ ʩʤʦʣʘ - ʩʚʷʟʫʶʱʝʝ ʚʝʱʝʩʪʚʦ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʩʪʘʚ ʨʝʘʢʪʦʧʣʘʩʪʦʚ ʚʭʦʜʷʪ 

ʥʘʧʦʣʥʠʪʝʣʠ, ʧʣʘʩʪʠʬʠʢʘʪʦʨʳ, ʦʪʚʝʨʜʠʪʝʣʠ, ʫʩʢʦʨʠʪʝʣʠ ʠʣʠ ʟʘʤʝʜʣʠʪʝʣʠ ʠ ʨʘʩʪʚʦ-

ʨʠʪʝʣʠ. ʅʘʧʦʣʥʠʪʝʣʷʤʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʨʦʰʢʦʚʳʝ, ʚʦʣʦʢʥʠʩʪʳʝ ʠ ʛʠʙʢʠʝ ʣʠʩʪʦʚʳʝ 
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ʤʘʪʝʨʠʘʣʳ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʨʦʰʢʦʚʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʠʩʧʦʣʴʟʫʁʪ ʤʦʣʦʪʳʡ ʢʚʘʨʮ, 

ʪʘʣʴʢ, ʛʨʘʬʠʪ, ʜʨʝʚʝʩʥʫʶ ʤʫʢʫ, ʮʝʣʣʶʣʦʟʫ. 

ʊʘʙʣʠʮʘ 9.2 

ʊʠʧʳ ʪʝʨʤʦʨʝʘʢʪʠʚʥʳʭ ʧʣʘʩʪʤʘʩʩ ʠ ʠʭ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʊʠʧ ʧʣʘʩʪʤʘʩʩʳ ʇʨʦʯʥʦʩʪʴ 

ʧʨʠ ʨʘʩʪʷʞʝ-

ʥʠʠ, ʄʇʘ 

ʀʥʪʝʨʚʘʣ 

ʨʘʙʦʯʠʭ 

ʪʝʤ-ʨ, 
ʦ
ʉ 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʌʝʥʦʧʣʘʩʪ 

(ʬʝʥʦʣ-ʬʦʨʤʘʣʴʜʝʛʠʜ) 

30 -60é+140 ʄʘʣʦ ʥʘʛʨʫʞʝʥʥʳʝ ʜʝʪʘʣʠ, 

ʢʦʨʧʫʩʘ ʧʨʠʙʦʨʦʚ, ʧʘʥʝʣʠ, 

ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʝ ʜʝʪʘ-

ʣʠ 

ɸʤʠʥʦʧʣʘʩʪ 

(ʢʘʨʙʘʤʠʜʦ-

ʬʦʨʤʘʣʴʜʝʛʠʜ ʠʣʠ ʤʝ-

ʣʘʤʠʥʦ- ʬʦʨʤʘʣʜɹʝʛʠʜ) 

80 -60é+130 ɼʝʪʘʣʠ ʦʩʚʝʪʠʪʝʣʴʥʦʡ ʘʧʧʘ-

ʨʘʪʫʨʳ, ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʠ ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʝ ʜʝ-

ʪʘʣʠ, ʠʟʜʝʣʠʷ ʙʳʪʦʚʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ 

ɺʦʣʦʢʥʠʪ 

(ʩʤʦʣʘ  + ʚʦʣʦʢʥʘ 

ʭʣʦʧʢʘ) 

50 -60é+200 ʐʢʠʚʳ, ʤʘʭʦʚʠʢʠ, ʚʪʫʣʢʠ, 

ʜʠʩʢʠ, ʢʦʞʫʭʠ, ʜʝʪʘʣʠ ʩ ʧʦ-

ʚʳʰʝʥʥʳʤʠ  ʘʥʪʠʬʨʠʢʮʠ-

ʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ɸʩʙʦʚʦʣʦʢʥʠʪ 

(ʩʤʦʣʘ+ʚʦʣʦʢʥʘ ʘʩʙʝ-

ʩʪʘ) 

60 -60é+200 ʊʝʧʣʦʠʟʦʣʷʮʠʷ 

ʉʪʝʢʣʦʚʦʣʦʢʥʠʪ 

(ʩʤʦʣʘ+ ʩʪʝʢʣʦʚʦʣʦʢ-

ʥʦ) 

80-500 -60é+200 ʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʜʝʪʘʣʠ, 

ʢʦʨʧʫʩʘ ʧʨʠʙʦʨʦʚ, ʢʫʟʦʚʘ 

ʤʘh ʠʥ 

ʊʝʢʩʪʦʣʠʪ 

(ʩʤʦ-

ʣʘ+ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʘʷ 

ʪʢʘʥʴ) 

95 -40é+160 ʐʝʩʪʝʨʥʠ, ʚʪʫʣʢʠ, ʧʦʜh ʠʧ-

ʥʠʢʠ ʩʢʦʣʴʞʝʥʠʷ, ʢʦʥʩʪʨʫʢ-

ʮʠʦʥʥʳʝ ʠ ʵʣʝʢʪʨʦʠʟʦʣʷʮʠ-

ʦʥʥʳʝ ʜʝʪʘʣʠ 

 

9. 4 ʈʝʟʠʥʳ 

ʈʝʟʠʥʦʪʝʭʥʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ ʧʦʣʫʯʘʶʪ ʧʨʠ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪ-

ʢʝ (ʚʫʣʢʘʥʠʟʘʮʠʠ) ʧʨʝʩʩʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ ʠʟ ʩʳʨʦʡ ʨʝʟʠʥʳ, ʷʚʣʷʶʱʝʡʩʷ ʩʤʝʩʴʶ ʢʘʫ-

ʯʫʢʘ ʩ ʩʝʨʦʡ ʠ ʜʨʫʛʠʤʠ ʜʦʙʘʚʢʘʤʠ. 

ʈʝʟʠʥʘ (ʦʪ ʣʘʪ. resina çʩʤʦʣʘè) ʩʦʩʪʦʠʪ ʠʟ ʩʤʝʩʠ ʢʘʫʯʫʢʘ (C5H8)n (ʦʩʥʦʚʘ), 

ʥʘʧʦʣʥʠʪʝʣʷ (ʩʘʞʘ, ʦʢʩʠʜ ʢʨʝʤʥʠʷ, ʦʢʩʠʜ ʪʠʪʘʥʘ, ʤʝʣ, ʙʘʨʠʪ, ʪʘʣʴʢ), ʨʘʟʤʷʛʯʠʪʝʣʷ 

(ʢʘʥʠʬʦʣʴ, ʚʘʟʝʣʠʥ), ʧʨʦʪʠʚʦʩʪʘʨʠʪʝʣʷ (ʧʘʨʘʬʠʥ, ʚʦʩʢ) ʠ ʘʛʝʥʪʦʚ ʚʫʣʢʘʥʠʟʘʮʠʠ (ʩʝ-

ʨʘ, ʦʢʩʠʜ ʮʠʥʢʘ). 
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ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚʫʣʢʘʥʠʟʘʪʦʨʘ (ʩʝʨʳ) ʩʝʪʯʘʪʘʷ ʩʪʨʫʢʪʫʨʘ ʨʝʟʠʥʳ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʯʘʩʪʦʡ ʠ ʤʝʥʝʝ ʵʣʘʩʪʠʯʥʦʡ. ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʥʘʩʳʱʝʥʠʠ ʩʝʨʦʡ 

(ʜʦ 30-50 %) ʧʦʣʫʯʘʶʪ ʪʚʝʨʜʫʶ ʨʝʟʠʥʫ (ʵʙʦʥʠʪ). 

ʈʝʟʠʥʘ ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʵʣʘʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʚʳʩʦʢʫʶ ʫʧʨʫʛʦʩʪʴ ʠ ʩʦʧʨʦʪʠʚ-

ʣʷʝʤʦʩʪʴ ʨʘʟʨʳʚʫ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʠʥʘ ʦʙʣʘʜʘʝʪ ʤʘʣʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʚʳʩʦʢʦʡ ʩʪʦʡʢʦ-

ʩʪʴʶ ʧʨʦʪʠʚ ʠʩʪʠʨʘʥʠʷ, ʭʠʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʴʶ, ʭʦʨʦʰʠʤʠ ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. 

ɺ ʨʝʟʠʥʫ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʢʘʫʯʫʢʦʚ: ʥʘʪʫʨʘʣʴʥʳʡ  (ʅʂ), ʙʫʪʘʜʠʝ-

ʥʦʚʳʡ ʩʠʥʪʝʪʠʯʝʩʢʠʡ (ʉʂɹ), ʠʟʦʧʨʝʥʦʚʳʡ ʩʠʥʪʝʪʠʯʝʩʢʠʡ (ʉʂʀ), ʙʫʪʘʜʠʝʥ-

ʥʠʪʨʠʣʴʥʳʡ (ʉʂʀ), ʩʠʣʦʢʩʘʥʦʚʳʡ (ʉʂʊ), ʬʪʦʨʢʘʫʯʫʢ (ʉʂʌ), ʙʫʪʘʜʠʝʥ ʤʝʪʠʣʩʪʠ-

ʨʦʣʴʥʳʡ (ʉʂʄʉ), ʙʫʪʘʜʠʝʥʩʪʠʨʦʣʴʥʳʡ (ʉʂʉ). 

ʊʘʙʣʠʮʘ 9.3 

ʊʠʧʳ ʨʝʟʠʥ  ʠ ʠʭ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʛʨʫʧʧʳ ʨʝʟʠʥ 

ʉʦʩʪʘʚ (ʢʘʫʯʫʢʠ ʠ 

ʠʥʛʨʝʜʠʝʥʪʳ) 

ʅʘʟʥʘʯʝʥʠʝ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʆʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʅʂ, ʉʂʀ, ʉʂɼ, ʉʂʉ 

ʠ  ʜʨ. 

ɼʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʨʠ ʪ-ʨʘʭ ʦʪ -50 ʜʦ 

160Á ʉ ʚ ʦʪʩʫʪ-

ʩʪʚʠʝ 

ʤʘʩʝʣ, ʪʦʧʣʠʚ ʠ 

ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ 

ʐʠʥʳ, ʈʊʀ, 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʣʝʥʪʳ, 

ʧʨʠʚʦʜʥʳʝ ʨʝʤʥʠ, 

ʘʤʦʨʪʠʟʘʪʦʨʳ, ʨʝʟʠ- 

ʥʦʚʘʷ ʦʙʫʚʴ ʠ ʜʨ. 

ʊʝʧʣʦʩʪʦʡʢʠʝ ʉʂʊ, ʉʂʌ, ɹʂ, 

ʉʂʕʇ, 

ʉʂʕʇ, ɸʂ 

ɼʣʷ ʜʣʠʪʝʣʴʥʦʡ 

ʢɻʩʧʣʫʘʪʘʮʠʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 150- 

200Á ʉ ʠ ʚʳʰʝ 

ʊʝʧʣʦʩʪʦʡʢʠʝ ʈʊʀ 

ʄʦʨʦʟʦʩʪʦʡʢʠʝ ʉʂʉ, ʅʂ, ʉʂʀ, ʉʂʉ 

ʚ 

ʢʦʤʙʠʥʘʮʠʠ ʩ ʉʂɼ, 

ʉʂʊ ʠ ʜʨ. 

ɼʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʜʦ 

-60Á ʉ ʠ ʥʠʞʝ 

ʄʦʨʦʟʦʩʪʦʡʢʠʝ ʈʊʀ 

ʉʪʦʡʢʠʝ ʢ ʜʝʡʩʪʚʠʶ 

ʭʠʤʠʯʝʩʢʠʭ 

ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ 

ʉʂʉ, ʉʂʕʇ, 

ʉʂʕʇʊ, 

ɹʂ, ʍʂ, ʉʂʅ, 

ʍʉʇʕ, 

ʉʂʌ, ʉʂʊ ʠ ʜʨ. 

ɼʣʷ ʜʣʠʪʝʣʴʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ 

ʢʦʥʪʘʢʪʝ ʩ 

ʢʠʩʣʦʪʘʤʠ, 

ʱʝʣʦʯʘʤʠ, 

ʦʢʠʩʣʠʪʝʣʷʤʠ, ʧʘ-

ʨʦʤ 

ʠ ʪ. ʧ. 

ɻʫʤʤʠʨʦʚʢʘ ʭʠʤʠʯʝ-

ʩʢʦʡ 

ʘʧʧʘʨʘʪʫʨʳ, 

ʫʧʣʦʪʥʠʪʝʣʠ, ʰʣʘʥʛʠ 

ʠ ʜʨ. ʈʊʀ 
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ɼʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ɼʠʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʤʘʨʢʠ ʉʂʀ, ʉʂɼ, 

ʉʂʉ, ʉʂʕʇ(ʊ), ɹʂ, 

ʉʂʊ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ 

ʤʠʥʝʨʘʣʴʥʳʭ 

ʥʘʧʦʣʥʠʪʝʣʝʡ ʠ 

ʥʝʧʦʣʷʨʥʳʭ 

ʧʣʘʩʪʠʬʠʢʘʪʦʨʦʚ 

ɼʣʷ ʨʘʙʦʪʳ ʚ 

ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ 

ʥʘʧʨʷʞʝʥʠʡ; 

ʦʙʣʘʜʘʶ ʤʘʣʳʤʠ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤʠ 

ʧʦʪʝʨʷʤʠ 

ʀʟʦʣʷʮʠʷ ʧʨʦʚʦʜʦʚ ʠ 

ʢʘʙʝʣʝʡ, ʩʧʝʮʠʘʣʴ-

ʥʳʝ 

ʧʝʨʯʘʪʢʠ, ʦʙʫʚʴ, 

ʢʦʚʨʳ ʠ ʜʨ. 

ʕʣʝʢʪʨʦʧʦʚʦʜʷʱʠʝ ʅʂ, ʉʂʉ, ʉʂʅ, ʍʂ 

ʠ 

ʜʨ. ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ 

ʘʮʝʪʠʣʝʥʦʚʦʡ ʩʘʞʠ 

ʠ 

ʛʨʘʬʠʪʘ 

ɼʣʷ ʪʦʢʦʧʨʦʚʦʜʷ-

ʱʠʭ 

ʧʦʢʨʳʪʠʡ, 

ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʧʝʯʘʪ-

ʥʳʭ 

ʩʭʝʤ 

ɸʥʪʠʩʪʘʪʠʯʝʩʢʠʝ 

ʈʊʀ, ʦʙʫʚʴ, 

ʧʦʢʨʳʪʠʷ, ʟʘʱʠʪʥʘʷ 

ʦʜʝʞʜʘ, ʤʝʜ. 

ʠʟʜʝʣʠʷ, ʢʘʙʝʣʠ 

ʜʘʣʴʥʝʡ ʩʚʷʟʠ ʠ ʜʨ. 

ʈʘʜʠʘʮʠʦʥʥʦʩʪʦʡʢʠʝ ʉʂʋ, ʉʂʉ, ʉʂʀ, 

ʉʂʅ, 

ʍʂ ʠ ʜʨ. ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʥʪʠʨʘʜʦʚ 

ɼʣʷ ʨʘʙʦʪʳ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ 

ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʫ-

ʯʝʡ 

ʠ ʠʦʥʠʟʠʨʫʶʱʠʭ 

ʠʟʣʫʯʝʥʠʡ 

ɼʝʪʘʣʠ 

ʨʝʥʪʛʝʥʦʚʩʢʦʡ 

ʘʧʧʘʨʘʪʫʨʳ, 

ʟʘʱʠʪʥʘʷ ʦʜʝʞʜʘ ʠ 

ʜʨ. 

 

9. 5 ʂʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʂʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ï ʥʝʦʜʥʦʨʦʜʥʳʡ ʩʧʣʦʰʥʦʡ ʤʘʪʝʨʠʘʣ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʘʨʤʠʨʫʶʱʠʝ ʵʣʝ-

ʤʝʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ, ʠ 

ʤʘʪʨʠʮʫ (ʠʣʠ ʩʚʷʟʫʶʱʝʝ), ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʘʨʤʠʨʫʶʱʠʭ ʵʣʝ-

ʤʝʥʪʦʚ. 

ʄʘʪʨʠʮʘ ʩʚʷʟʳʚʘʝʪ ʢʦʤʧʦʟʠʮʠʶ ʚ ʤʦʥʦʣʠʪ, ʧʨʠʜʘʝʪ ʝʡ ʬʦʨʤʫ ʠ ʩʣʫʞʠʪ ʜʣʷ ʧʝ-

ʨʝʜʘʯʠ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ ʘʨʤʘʪʫʨʝ ʠʟ ʥʘʧʦʣʥʠʪʝʣʝʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʪʝʨʠʘʣʘ 

ʦʩʥʦʚʳ ʨʘʟʣʠʯʘʶʪ ʂʄ ʩ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝʡ, ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʤʧʦʟʠʮʠ-

ʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʄʂʄ), ʩ ʧʦʣʠʤʝʨʥʦʡ ï ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 

(ʇʂʄ) ʠ ʩ ʢʝʨʘʤʠʯʝʩʢʦʡ ï ʢʝʨʘʤʠʯʝʩʢʠʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʂʂʄ).  

ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʫʧʨʦʯʥʝʥʠʠ ʂʄ ʠʛʨʘʶʪ ʥʘʧʦʣʥʠʪʝʣʠ, ʯʘʩʪʦ ʥʘʟʳʚʘʝʤʳʝ 

ʫʧʨʦʯʥʠʪʝʣʷʤʠ. ʆʥʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ, ʪʚʝʨʜʦʩʪʴ, ʠ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ. ʇʦ 
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ʪʠʧʫ ʫʧʨʦʯʥʷʶʱʠʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʂʄ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʜʠʩʧʝʨʩʥʦʫʧʨʦʯʥʝʥʥʳʝ, ʚʦ-

ʣʦʢʥʠʩʪʳʝ ʠ ʩʣʦʠʩʪʳʝ (ʨʠʩ. 9.4). 

 

ʈʠʩ.9.4. ʊʠʧʳ ʫʧʨʦʯʥʷʶʱʠʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʂʄ. 

 

ʄʝʭʘʥʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʢʦʤʧʦʟʠʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʚʦʡʩʪʚ 

ʘʨʤʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʤʘʪʨʠʮʳ, ʘ ʪʘʢʞʝ ʧʨʦʯʥʦʩʪʴʶ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. ʕʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʟʘʚʠʩʷʪ ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʠʩʭʦʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʩʦʚʤʝʱʝʥʠʷ, ʧʨʠʟʚʘʥʥʦʡ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʯʥʫʶ ʩʚʷʟʴ 

ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠʭ ʧʝʨʚʦʥʘʯʘʣʥɹʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʱʝʥʠʷ ʘʨʤʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʤʘʪʨʠʮʳ ʦʙʨʘʟʫʝʪʩʷ ʢʦʤ-

ʧʣʝʢʩ ʩʚʦʡʩʪʚ ʢʦʤʧʦʟʠʮʠʠ, ʥʝ ʪʦʣʴʢʦ ʦʪʨʘʞʘʶʱʠʡ ʠʩʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʛʦ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʥʦ ʠ ʚʢʣʶʯʘʶʱʠʡ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʤʠ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʥʝ 

ʦʙʣʘʜʘʶʪ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʣʠʯʠʝ ʛʨʘʥʠʮ ʨʘʟʜʝʣʘ ʤʝʞʜʫ ʘʨʤʠʨʫʁ ʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ 

ʤʘʪʨʠʮʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʠ ʚ ʢʦʤʧʦʟʠʮʠʷʭ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʦʜʥʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʧʦʚʳʰʝʥʠʝ ʩʪʘʪʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʥʝ ʢ 

ʩʥʠʞʝʥʠʶ, ʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢ ʧʦʚʳʰʝʥʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʷʟʢʦʩʪʠ ʨʘʟʨʫʰʝʥʠʷ. 

9.5.1 ɺʦʣʦʢʥʠʩʪʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʏʘʩʪʦ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ, ʚ 

ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʩʣʦʡ ʘʨʤʠʨʦʚʘʥ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʘʨʘʣʣʝʣʴʥʳʭ ʥʝʧʨʝʨʳʚʥʳʭ ʚʦ-

ʣʦʢʦʥ. ʂʘʞʜʳʡ ʩʣʦʡ ʤʦʞʥʦ ʘʨʤʠʨʦʚʘʪʴ ʪʘʢʞʝ ʥʝʧʨʝʨʳʚʥʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʩʦʪʢʘʥ-

ʥʳʤʠ ʚ ʪʢʘʥʴ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʭʦʜʥʫʶ ʬʦʨʤʫ, ʧʦ ʰʠʨʠʥʝ ʠ ʜʣʠʥʝ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʦʥʝʯʥʦʤʫ ʤʘʪʝʨʠʘʣʫ. ʅʝʨʝʜʢʦ ʚʦʣʦʢʥʘ ʩʧʣʝʪʘʶʪ ʚ ʪʨʝʭʤʝʨʥʳʝ 

ʩʪʨʫʢʪʫʨʳ. 

ʇʨʦʯʥʦʩʪʴ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ (ʚʦʣʦʢʥʠʩʪʳʭ) ʤʘʪʝʨʠʘʣʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʦʡ-

ʩʪʚʘʤʠ ʚʦʣʦʢʦʥ; ʤʘʪʨʠʮʘ ʚ ʦʩʥʦʚʥʦʤ ʜʦʣʞʥʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴ ʥʘʧʨʷʞʝʥʠʷ ʤʝʞʜʫ 

ʘʨʤʠʨʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʇʦʵʪʦʤʫ ʧʨʦʯʥʦʩʪʴ ʠ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʚʦʣʦʢʦʥʜʦʣʞʥʳ 
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ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʦʯʥʦʩʪʴ ʠ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʤʘʪʨʠʮʳ. 

ɾʝʩʪʢʠʝ ʘʨʤʠʨʫʶʱʠʝ ʚʦʣʦʢʥʘ ʚʦʩʧʨʠʥʠʤʘʶʪ ʥʘʧʨʷʞʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʢʦʤʧʦ-

ʟʠʮʠʠ ʧʨʠ ʥʘʛʨʫʞʝʥʠʠ, ʧʨʠʜʘʶʪ ʝʡ ʧʨʦʯʥʦʩʪʴ ʠ ʞʝʩʪʢʦʩʪʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʨʠʝʥʪʘ-

ʮʠʠ ʚʦʣʦʢʦʥ. 

ʂʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦ-

ʢʦʡʧʨʦʯʥʦʩʪʴʶ ʠ ʞʘʨʦʧʨʦʯʥʦʩʪʴʶ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʤʘʣʦʧʣʘʩʪʠʯʥʳ. ʆʜʥʘʢʦ ʚʦ-

ʣʦʢʥʘ ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʫʤʝʥʴʰʘʶʪ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʨʝʱʠʥ, 

ʟʘʨʦʞʜʘʶʱʠʭʩʷ ʚ ʤʘʪʨʠʮʝ, ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʝʪ ʚʥʝʟʘʧʥʦʝ ʭʨʫʧʢʦʝ 

ʨʘʟʨʫʰʝʥʠʝ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʦʣʦʢʥʠʩʪʳʭ ʦʜʥʦʦʩʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʶʪʩʷ ʘʥʠʟʦʪʨʦʧʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʜʦʣʴ ʠ ʧʦʧʝʨʝʢ ʚʦʣʦ-

ʢʦʥ ʠ ʤʘʣʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʢʦʥʮʝʥʪʨʘʪʦʨʘʤ ʥʘʧʨʷʞʝʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʦʜʥʦ ʠ ʜʚʫʤʝʨʥʳʤ ʘʨ-

ʤʠʨʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʥʠʟʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʩʣʦʡʥʦʤʫ ʩʜʚʠʛʫ ʠ ʧʦʧʝʨʝʯʥʦʤʫ 

ʦʙʨʳʚʫ. ʕʪʦʛʦ ʣʠʰʝʥʳ ʤʘʪʝʨʠʘʣʳ ʩ ʦʙʲʝʤʥʳʤ ʘʨʤʠʨʦʚʘʥʠʝʤ. 

9.5.2 ɼʠʩʧʝʨʩʥʦ-ʫʧʨʦʯʥʝʥʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʦʣʦʢʥʠʩʪʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʜʠʩʧʝʨʩʥʦ-

ʫʧʨʦʯʥʝʥʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʤʘʪʨʠʮʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ, 

ʥʝʩʫʱʠʤ ʥʘʛʨʫʟʢʫ, ʘ ʜʠʩʧʝʨʩʥʳʝ ʯʘʩʪʠʮʳ ʪʦʨʤʦʟʷʪ ʜʚʠʞʝʥʠʝ ʚ ʥʝʡ ʜʠʩʣʦʢʘʮʠʡ. 

ɺʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʨʘʟʤʝʨʝ ʯʘʩʪʠʮ 10-500 ʥʤ ʧʨʠ ʩʨʝʜʥʝʤ ʨʘʩʩʪʦʷ-

ʥʠʠ ʤʝʞʜʫ ʥʠʤʠ 100-500 ʥʤ ʠ ʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʭ ʚ ʤʘʪʨʠʮʝ. ʇʨʦʯʥʦʩʪʴ 

ʠ ʞʘʨʦʧʨʦʯʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʫʧʨʦʯʥʷʶʱʠʭ ʬʘʟ ʥʝ 

ʧʦʜʯʠʥʷʶʪʩʷ ʟʘʢʦʥʫ ʘʜʜʠʪʠʚʥʦʩʪʠ. ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʪʦʨʦʡ ʬʘʟʳ ʜʣʷ ʨʘʟ-

ʣʠʯʥʳʭ ʤʝʪʘʣʣʦʚ ʥʝʦʜʠʥʘʢʦʚʦ, ʥʦ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 5-10 ʦʙ. %. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʩʧʣʘʚʳ ʥʘ ʦʩʥʦʚʝ ʘʣʶʤʠʥʠʷ ï ʉɸʇ (ʩʧʝʯʝʥʥʳʡ 

ʘʣʁʤʠʥʠʝʚʳʡ ʧʦʨʦʰʦʢ). 

ʇʣʦʪʥʦʩʪʴ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ ʨʘʚʥʘ ʧʣʦʪʥʦʩʪʠ ʘʣʶʤʠʥʠʷ, ʦʥʠ ʥʝ ʫʩʪʫʧʘʁ ʪ ʝʤʫ 

ʧʦ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ ʠ ʜʘʞʝ ʤʦʛʫʪ ʟʘʤʝʥʷʪʴ ʪʠʪʘʥ ʠ ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʝ 

ʩʪʘʣʠ ʧʨʠ ʨʘʙʦʪʝ ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ 250-500 Áʉ. ʇʦ ʜʣʠʪʝʣʴʥʦʡ ʧʨʦʯʥʦʩʪʠ ʦʥʠ 

ʧʨʝʚʦʩʭʦʜʷʪ ʜʝʬʦʨʤʠʨʫʝʤʳʝ ʘʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ. ɼʣʠʪʝʣʴʥʘʷ ʧʨʦʯʥʦʩʪʴ ʜʣʷ 

ʩʧʣʘʚʦʚ ʉɸʇ-1 ʠ ʉɸʇ-2 ʧʨʠ 500 Áʉ ʩʦʩʪʘʚʣʷʝʪ 45-55 ʄʇʘ. 
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ɹʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʫ ʥʠʢʝʣʝʚʳʭ ʜʠʩʧʝʨʩʥʦ-ʫʧʨʦʯʥʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʞʘʨʦʧʨʦʯʥʦʩʪʴ ʠʤʝʶʪ ʩʧʣʘʚʳ ʥʘ ʦʩʥʦʚʝ ʥʠʢʝʣʷ ʩ 2-3 ʦʙ. % ʜʚʫ-

ʦʢʩʠʜʘ ʪʦʨʠʷ ʠʣʠ ʜʚʫʦʢʩʠʜʘ ʛʘʬʥʠʷ. ʄʘʪʨʠʮʘ ʵʪʠʭ ʩʧʣʘʚʦʚ ʦʙʳʯʥʦ ʪʚʝʨʜʳʡʨʘʩʪʚʦʨ 

Ni + 20 % Cr, Ni + 15 % Mo, Ni + 20 % Cr ʠ Mo. ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʠ 

ʩʧʣʘʚʳ ɺɼʋ-1 (ʥʠʢʝʣʴ, ʫʧʨʦʯʥʝʥʥʳʡ ʜʚʫʦʢʠʩʴʶ ʪʦʨʠʷ), ɺɼʋ-2 (ʥʠʢʝʣʴ, ʫʧʨʦʯʥʝʥ-

ʥʳʡ ʜʚʫʦʢʠʩʴʶ ʛʘʬʥʠʷ) ʠ ɺɼ-3 (ʤʘʪʨʠʮʘ Ni +20 % Cr, ʫʧʨʦʯʥʝʥʥʘʷ ʦʢʠʩʴʶ ʪʦʨʠʷ). 

ʕʪʠ ʩʧʣʘʚʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʞʘʨʦʧʨʦʯʥʦʩʪʴʶ. ɼʠʩʧʝʨʩʥʦ-ʫʧʨʦʯʥʝʥʥʳʝ ʢʦʤʧʦʟʠ-

ʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢ ʞʝ ʢʘʢ ʚʦʣʦʢʥʠʩʪʳʝ, ʩʪʦʡʢʠ ʢ ʨʘʟʫʧʨʦʯʥʝʥʠʶ ʩ ʧʦʚʳʰʝʥʠ-

ʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠʚʳʜʝʨʞʢʠ ʧʨʠ ʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

9.5.3 ʉʪʝʢʣʦʚʦʣʦʢʥʠʪʳ 

ʉʪʝʢʣʦʚʦʣʦʢʥʠʪʳ ï ʵʪʦ ʢʦʤʧʦʟʠʮʠʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʤʦʣʳ, ʷʚ-

ʣʷʶʱʝʡʩʷ ʩʚʷʟʫʶʱʠʤ, ʠ ʩʪʝʢʣʦʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ 

ʧʨʠʤʝʥʷʶʪ ʥʝʧʨʝʨʳʚʥʦʝ ʠʣʠ ʢʦʨʦʪʢʦʝ ʩʪʝʢʣʦʚʦʣʦʢʥʦ. ʇʨʦʯʥʦʩʪʴ ʩʪʝʢʣʦʚʦʣʦʢʥʘ 

ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʝʛʦ ʜʠʘʤʝʪʨʘ (ʚ ʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦ-

ʩʪʝʡ ʠ ʪʨʝʱʠʥ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʪʦʣʩʪʳʭ ʩʝʯʝʥʠ̫ ʭ). ʉʚʦʡʩʪʚʘ ʩʪʝʢʣʦʚʦʣʦʢʥʘ ʟʘʚʠʩʷʪ 

ʪʘʢʞʝ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʱʝʣʦʯʠ; ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʙʝʩʱʝʣʦʯʥʳʭ ʩʪʝ-

ʢʦʣ ʘʣʶʤʦʙʦʨʦʩʠʣʠʢʘʪʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʅʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩʪʝʢʣʦʚʦʣʦʢʥʠʪʳ ʩʦʜʝʨʞʘʪ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʢʦ-

ʨʦʪʢʦʝ ʚʦʣʦʢʥʦ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʩʩʦʚʘʪʴ ʜʝʪʘʣʠ ʩʣʦʞʥʦʡ ʬʦʨʤʳ, ʩʤʝʪʘʣʣʠʯʝʩʢʦʡ 

ʘʨʤʘʪʫʨʦʡ. ʄʘʪʝʨʠʘʣ ʧʦʣʫʯʘʝʪʩʷ ʩ ʠʟʦʪʦʧʥʳʤʠ ʧʨʦʯʥʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ, ʯʝʤ ʫ ʧʨʝʩʩ-ʧʦʨʦʰʢʦʚ ʠ ʜʘʞʝʚʦʣʦʢʥʠʪʦʚ. ʇʨʝʜʩʪʘʚʠʪʝʣʷ-

ʤʠ ʪʘʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʶʪʩʷ ʩʪʝʢʣʦʚʦʣʦʢʥʠʪʳ ɸɻ-4ɺ, ʘ ʪʘʢʞʝ ɼʉɺ (ʜʦʟʠʨʫʶʱʠʝ-

ʩʷ ʩʪʝʢʣʦʚʦʣʦʢʥʠʪʳ), ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʠʣʦʚʳʭ ʵʣʝʢʪʨʦʪʝʭʥʠ-

ʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʜʝʪʘʣʝʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ (ʟʦʣʦʪʥʠʢʠ, ʫʧʣʦʪʥʝʥʠʷ ʥʘʩʦʩʦʚ ʠ ʪ. ʜ.). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʚʷʟʫʶʱʝʛʦ ʥʝʧʨʝʜʝʣʴʥʳʭ ʧʦʣʠʵʬʠʨʦʚ ʧʦʣʫʯʘʶʪ 

ʧʨʝʤʠʢʩʳ ʇʉʂ (ʧʘʩʪʦʦʙʨʘʟʥʳʝ) ʠ ʧʨʝʧʨʝʛʠ ɸʇ ʠ ʇʇʄ (ʥʘ ʦʩʥʦʚʝ ʩʪʝʢʣʷʥʥʦʛʦ ʤʘ-

ʪʘ). ʇʨʝʧʨʝʛʠ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʠʟʜʝʣʠʡ ʧʨʦʩʪʳʭ ʬʦʨʤ (ʢʫ-

ʟʦʚʘ ʘʚʪʦʤʘʰʠʥ, ʣʦʜʢʠ, ʢʦʨʧʫʩʘ ʧʨʠʙʦʨʦʚ ʠ ʪ. ʧ.). 

9.5.4 ʂʘʨʙʦʚʦʣʦʢʥʠʪʳ 
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ʂʘʨʙʦʚʦʣʦʢʥʠʪʳ (ʫʛʣʝʧʣʘʩʪʳ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʩʦʩʪʦʷɦ ʠʝ ʠʟ 

ʧʦʣʠʤʝʨʥʦʛʦ ʩʚʷʟʫʶʱʝʛʦ (ʤʘʪʨʠʮʳ) ʠ ʫʧʨʦʯʥʠʪʝʣʝʡ ʚ ʚʠʜʝ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ 

(ʢʘʨʙʦʚʦʣʦʢʦʥ). 

ɺʳʩʦʢʘʷ ʵʥʝʨʛʠʷ ʩʚʷʟʠ ʉ-ʉ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ ʧʦʟʚʦʣʷʝʪ ʠʤ ʩʦʭʨʘʥʠʪʴ 

ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʦʯʝʥʴ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʚ ʥʝʡʪʨʘʣʴʥʦʡ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ 

ʩʨʝʜʘʭ ʜʦ 2200 Áʉ), ʘ ʪʘʢʞʝ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʆʪ ʦʢʠʩʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʣʦʢʥʘ ʧʨʝʜʦʭʨʘʥʷʶʪ ʟʘʱʠʪʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ (ʧʠʨʦʣʠʪʠʯʝʩʢʠʤʠ). ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʩʪʝʢʣʷʥʥʳʭ ʚʦʣʦʢʦʥ ʢʘʨʙʦʚʦʣʦʢʥʘ ʧʣʦʭʦ ʩʤʘʯʠʚʘʶʪʩʷ ʩʚʷʟʫʶʱʠʤ (ʥʠʟʢʘʷ ʧʦʚʝʨʭ-

ʥʦʩʪʥʘʷ ʵʥʝʨʛʠʷ), ʧʦʵʪʦʤʫ ʠʭ ʧʦʜʚʝʨʛʘʶʪ ʪʨʘʚʣʝʥʠʶ. ʇʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʪʝ-

ʧʝʥʴ ʘʢʪʠʚʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʘʨʙʦʢʩʠʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 

ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ. ʄʝʞʩʣʦʡʥʘʷ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʩʜʚʠʛʝ ʫʛʣʝʧʣʘʩʪʠʢʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 

1,6-2,5 ʨʘʟʘ. ʇʨʠʤʝʥʷʝʪʩʷ ʚʠʩʢʝʨʠʟʘʮʠʥ̫ʠʪʝʚʠʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ TiO2, Al4N3, ʯʪʦ ʜʘʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʤʝʞʩʣʦʡʥʦʡ ʞʝʩʪʢʦʩʪʠ ʚ 2 ʨʘʟʘ ʠ ʧʨʦʯʥʦʩʪʠ ʚ 2,8 ʨʘʟʘ. ʇʨʠʤʝʥʷʶʪʩʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʘʨʤʠʨʦʚʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ. 

ʉʚʷʟʫʶʱʠʤʠ ʩʣʫʞʘʪ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨʳ (ʧʦʣʠʤʝʨʥʳʝ ʢʘʨʙʦʚʦʣʦʢʥʠʪʳ); 

ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨʳ, ʧʦʜʚʝʨʛʥʫʪʳʝ ʧʠʨʦʣʠʟʫ (ʢʦʢʩʦʚʘʥʥʳʝ ʢʘʨʙʦʚʦʣʦʢʥʠʪʳ); 

ʧʠʨʦʣʠʪʠʯʝʩʢʠʡ ʫʛʣʝʨʦʜ (ʧʠʨʦʫʛʣʝʨʦʜʥʳʝ ʢʘʨʙʦʚʦʣʦʢʥʠʪʳ). 

9.5.5 ʂʘʨʙʦʚʦʣʦʢʥʠʪʳ ʩ ʫʛʣʝʨʦʜʥʦʡ ʤʘʪʨʠʮʝʡ 

ʂʦʢʩʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʣʫʯʘʶʪ ʠʟ ʦʙʳʯʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʢʘʨʙʦʚʦʣʦʢʥʠʪʦʚ, 

ʧʦʜʚʝʨʛʥʫʪʳʭ ʧʠʨʦʣʠʟʫ ʚ ʠʥʝʨʪʥʦʡ ʠʣʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʘʪʤʦʩʬʝʨʝ. ʇʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ 800-1500 Áʉ ʦʙʨʘʟʫʶʪʩʷ ʢʘʨʙʦʥʠʟʠʨʦʚʘʥʥʳʝ, ʧʨʠ 2500-3000 Áʉ ʛʨʘʬʠʪʠʨʦ-

ʚʘʥʥʳʝ ʢʘʨʙʦʚʦʣʦʢʥʠʪʳ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʠʨʦʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʧʨʦʯʥʠʪʝʣʴ 

ʚʳʢʣʘʜʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʝ ʠʟʜʝʣʠʷ ʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʝʯʴ, ʚ ʢʦʪʦʨʫʶ ʧʨʦʧʫʩʢʘʝʪʩʷ ʛʘ-

ʟʦʦʙʨʘʟʥʳʡ ʫʛʣʝʚʦʜʦʨʦʜ (ʤʝʪʘʥ). ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʝʞʠʤʝ (ʪʝʤʧʝʨʘʪʫʨʝ 1100 Áʉ ʠ 

ʦʩʪʘʪʦʯʥʦʤ ʜʘʚʣʝʥʠʠ 2660 ʇʘ) ʤʝʪʘʥ ʨʘʟʣʘʛʘʝʪʩʷ ʠ ʦʙʨʘʟʫʶʱʠʡʩʷ ʧʠʨʦʣʠʪʠʯʝʩʢʠʡ 

ʫʛʣʝʨʦʜ ʦʩʘʞʜʘʝʪʩʷ ʥʘ ʚʦʣʦʢʥʘʭ ʫʧʨʦʯʥʠʪʝʣʷ, ʩʚʷʟʳʚʘʷ ʠʭ. 

ʂʘʨʙʦʚʦʣʦʢʥʠʪ ʩ ʫʛʣʝʨʦʜʥʦʡ ʤʘʪʨʠʮʝʡ ʪʠʧʘ ʂʋʇ-ɺʄ ʧʦ ʟʥʘʯʝʥʠʷʤ ʧʨʦʯʥʦ-

ʩʪʠ ʠ ʫʜʘʨʥʦʡ ʚʷʟʢʦʩʪʠ ʚ 5-10 ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ ʩʧʝʮʠʘʣʴʥʳʝ ʛʨʘʬʠʪʳ; ʧʨʠ ʥʘʛʨʝʚʝ ʚ 

ʠʥʝʨʪʥʦʡ ʘʪʤʦʩʬʝʨʝ ʠ ʚʘʢʫʫʤʝ ʦʥ ʩʦʭʨʘʥʷʝʪ ʧʨʦʯʥʦʩʪʴ ʜʦ 2200 

Áʉ, ʥʘ ʚʦʟʜʫʭʝ ʦʢʠʩʣʷʝʪʩʷ ʧʨʠ 450 Áʉ ʠ ʪʨʝʙʫʝʪ ʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ. 
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ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʦʜʥʦʛʦ ʢʘʨʙʦʚʦʣʦʢʥʠʪʘ ʩ ʫʛʣʝʨʦʜʥʦʡ ʤʘʪʨʠʮʝʡ ʧʦ ʜʨʫʛʦʤʫ 

ʚʳʩʦʢ (0,35-0,45), ʘ ʠʟʥʦʩ ʤʘʣ (0,7-1 ʤʢʤ ʥʘ ʪʦʨʤʘʞʝʥʠʝ). 

9.5.6 ɹʦʨʦʚʦʣʦʢʥʠʪʳ 

ɹʦʨʦʚʦʣʦʢʥʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʦʟʠʮʠʠ ʠʟ ʧʦʣʠʤʝʨʥʦʛʦʩʚʷʟʫʁɦ ʝʛʦ 

ʠ ʫʧʨʦʯʥʠʪʝʣʷ ï ʙʦʨʥʳʭ ʚʦʣʦʢʦʥ. 

ɹʦʨʦʚʦʣʦʢʥʠʪʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʧʨʠ ʩʞʘʪʠʠ, ʩʜʚʠʛʝ ʠ ʩʨʝʟʝ, 

ʥʠʟʢʦʡ ʧʦʣʟʫʯʝʩʪʴʶ, ʚʳʩʦʢʠʤʠ ʪʚʝʨʜʦʩʪʴʶ ʠ ʤʦʜʫʣʝʤ ʫʧʨʫʛʦʩʪʠ, ʪʝʧʣʦʧʨʦʚʦʜʥʦ-

ʩʪʴʶ ʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪʴʶ. ʗʯʝʠʩʪʘʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʙʦʨʥʳʭ ʚʦʣʦʢʦʥ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʩʜʚʠʛʝ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʩ ʤʘʪʨʠʮʝʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʨʦʚʣʦʢʥʠʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʤʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʳʝ ʵʧʦʢʩʠʜʥʳʝ ʠ ʧʦʣʠʠʤʠʜʥʳʝ ʩʚʷʟʫʶʱʠʝ. ɹʦʨʦʚʦʣʦʢʥʠʪʳ ʂʄɹ-1 ʠ 

ʂʄɹ-1ʢ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʜʣʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 200 Áʉ; ʂʄɹ-3 ʠ 

ʂʄɹ-3ʢ ʥʝ ʪʨʝʙʫʶʪ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʨʠ ʪʝʤ-

ʧʝʨʘʪʫʨʝ ʥʝ ʩʚʳʰʝ 100 Áʉ; ʂʄɹ-2ʢ ʨʘʙʦʪʦʩʧʦʩʦʙʝʥ ʧʨʠ 300 Áʉ. 

ɹʦʨʦʚʦʣʦʢʥʠʪʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ ʫʩʪʘʣʦʩʪʠ, ʦʥʠ ʩʪʦʡʢʠ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʜʠʘʮʠʠ, ʚʦʜʳ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʠ ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ. 

9.5.7 ʆʨʛʘʥʦʚʦʣʦʢʥʠʪʳ 

ʆʨʛʘʥʦʚʦʣʦʢʥʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʦʩʪʦʷ-

ʱʠʝ ʠʟ ʧʦʣʠʤʝʨʥʦʛʦ ʩʚʷʟʫʶʱʝʛʦ ʠ ʫʧʨʦʯʥʠʪʝʣʝʡ (ʥʘʧʦʣʥʠʪʝʣʝʡ) ʚ ʚʠʜʝ ʩʠʥʪʝʪʠʯʝ-

ʩʢʠʭ ʚʦʣʦʢʦʥ. ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʦʙʣʘʜʘʶʪ ʤʘʣʦʡ ʤʘʩʩʦʡ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤʠ 

ʫʜʝʣʴʥʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʞʝʩʪʢʦʩʪʴʶ, ʩʪʘʙʠʣʴʥʳ ʧʨʠ ʜʝʡʩʪʚʠʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ 

ʥʘʛʨʫʟʦʢ ʠ ʨʝʟʢʦʡ ʩʤʝʥʝ ʪʝʤʧʝʨʘʪʫʨʳ. ɼʣʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ ʧʦʪʝʨʠ ʧʨʦʯʥʦ-

ʩʪʠ ʧʨʠ ʪʝʢʩʪʠʣʴʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʥʝʙʦʣʴʰʠʝ; ʦʥʠ ʤʘʣʦʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʧʦʚʨʝʞʜʝ-

ʥʠʷʤ. 

ʂ ʦʨʛʘʥʦʚʦʣʦʢʥʠʪʘʭ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʢʦʵʬʬʠʮʠ-

ʝʥʪʦʚ ʣʠʥʝʡʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʫʧʨʦʯʥʠʪʝʣʷ ʠ ʩʚʷʟʫʶʱʝʛʦ ʙʣʠʟʢʠ. 

ʇʨʦʠʩʭʦʜʠʪ ʜʠʬʬʫʟʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʚʷʟʫʶʱʝʛʦ ʚ ʚʦʣʦʢʥʦ ʠ ʭʠʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ. ʆʨʛʘʥʦʚʦʣʦʢʥʠʪʳ ʫʩʪʦʡʯʠʚʳ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ ʠ ʚʦ 

ʚʣʘʞʥʦʤ ʪʨʦʧʠʯʝʩʢʦʤ ʢʣʠʤʘʪʝ; ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʳʩʦʢʠʝ, ʘ ʪʝʧʣʦʧʨʦʚʦʜ-
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ʥʦʩʪʴ ʥʠʟʢʘʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʨʛʘʥʦʚʦʣʦʢʥʠʪʦʚ ʤʦʞʝʪ ʜʣʠʪʝʣʴʥʦ ʨʘʙʦʪʘʪʴ ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ 100-150 Áʉ, ʘ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʠʤʠʜʥʦʛʦ ʩʚʷʟʫʶʱʝʛʦ ʠ ʧʦʣʠʦʢʩʘʜʠʘʟʦʣʴʥʳʭ 

ʚʦʣʦʢʦʥ ï ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 200-300 Áʉ. 

ɺ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʥʘʨʷʜʫ ʩ ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʚʦʣʦʢʥʘʤʠ ʧʨʠʤʝ-

ʥʷʶʪ ʤʠʥʝʨʘʣʴʥʳʝ (ʩʪʝʢʣʷʥʥʳʝ, ʢʘʨʙʦʚʦʣʦʢʥʘ ʠ ʙʦʨʦʚʦʣʦʢʥʘ). ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ 

ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʞʝʩʪʢʦʩʪʴʶ. 

9.6 ʃʘʢʦʢʨʘʩʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʃʘʢʦʢʨʘʩʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʩʦʩʪʘʚʳ, 

ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʥʦʩʠʤʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʜʝʣʠʡ ʠ ʚʳʩʳʭʘʶʱʠʝ ʩ ʦʙʨʘʟʦʚʘ-

ʥʠʝʤ ʧʣʝʥʦʢ, ʫʜʝʨʞʠʚʘʝʤʳʭ ʩʠʣʘʤʠ ʘʜʛʝʟʠʠ. ɺʳʩʦʭʰʠʝ ʧʣʝʥʢʠ ʥʘʟʳʚʘʶʪ ʣʘʢʦʢʨʘ-

ʩʦʯʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ.  

ʅʘʟʥʘʯʝʥʠʝ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʧʦʢʨʳʪʠʡ - ʟʘʱʠʪʘ ʤʝʪʘʣʣʦʚ ʦʪ ʢʦʨʨʦʟʠʠ, ʜʝʨʝʚʘ ʠ 

ʪʢʘʥʝʡ - ʦʪ ʛʥʠʝʥʠʷ ʠ ʥʘʙʫʭʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʩʣʫʞʘʪ ʜʝʢʦʨʘʪʠʚʥʳʤ ʮʝʣʷʤ, ʧʨʠ-

ʜʘʚʘʷ ʠʟʜʝʣʠʷʤ ʞʝʣʘʝʤʳʡ ʚʥʝʰʥʠʡ ʚʠʜ.  

ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʣʘʢʦʢʨʘʩʦʯʥʳʤ ʧʦʢʨʳʪʠʷʤ, ʷʚ-

ʣʷʶʪʩʷ ʚʳʩʦʢʘʷ ʘʜʛʝʟʠʷ ʢ ʟʘʱʠʱʘʝʤʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ; ʙʣʠʟʢʠʝ ʧʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘ-

ʪʫʨʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʣʠʥʝʡʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʦʢʨʳʪʠʷ ʠ ʤʝʪʘʣʣʘ; ʚʳʩʦʢʘʷ ʧʣʦʪ-

ʥʦʩʪʴ, ʙʝʩʧʦʨʠʩʪʦʩʪʴ, ʚʦʜʦ- ʠ ʛʘʟʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ; ʚʳʩʦʢʘʷ ʵʣʘʩʪʠʯʥʦʩʪʴ ʧʣʝʥʢʠ 

ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʪʚʝʨʜʦʩʪʠ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ; ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ, ʭʠʤʠʯʝʩʢʘʷ 

ʩʪʦʡʢʦʩʪʴ ʠ ʩʚʝʪʦʩʪʦʡʢʦʩʪʴ. 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ - ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʠ, ʨʘʩ-

ʪʚʦʨʠʪʝʣʠ ʠ ʧʠʛʤʝʥʪʳ. 

ʇʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʠ ʩʦʦʙʱʘʶʪ ʣʘʢʦʢʨʘʩʦʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙ-

ʨʘʟʦʚʘʥʠʶ ʧʣʝʥʢʠ ʠ ʦʧʨʝʜʝʣʷʶʪ ʝʝ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ. ʇʣʝʥʢʦʦʙʨʘʟʫʶʱʠʤʠ ʚʝʱʝ-

ʩʪʚʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʩʳʭʘʶʱʠʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ, ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʩʤʦʣʳ ʠ ʵʬʠʨʳ 

ʮʝʣʣʶʣʦʟʳ. ʈʘʟʣʠʯʘʶʪ ʥʝʦʪʚʝʨʞʜʘʝʤʳʝ ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʝ ʠ ʦʪʚʝʨʞʜʘʝʤʳʝ ʪʝʨʤʦ-

ʨʝʘʢʪʠʚʥʳʝ ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʪʝʣʠ. 

ʈʘʩʪʚʦʨʠʪʝʣʷʤʠ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʣʫʞʘʪ ʩʢʠʧʠʜʘʨ, ʫʘʡʪ-ʩʧʠʨʠʪ, 

ʘʮʝʪʦʥ, ʩʧʠʨʪʳ. ʈʘʩʪʚʦʨʠʪʝʣʠ ʧʦʜʙʠʨʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʛʦ ʚʝ-

ʱʝʩʪʚʘ: ʜʣʷ ʤʘʩʝʣ ʠʩʧʦʣʴʟʫʶʪ ʩʢʠʧʠʜʘʨ ʠ ʫʘʡʪ-ʩʧʠʨʠʪ; ʜʣʷ ʩʤʦʣ - ʩʧʠʨʪʳ, ʘʮʝʪʦʥ ʠ 
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ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʪʠʧʘ ʙʝʥʟʦʣʘ ʠ ʪʦʣʫʦʣʘ, ʜʣʷ ʵʬʠʨʦʚ ʮʝʣʣʶʣʦʟʳ - ʘʮʝ-

ʪʦʥ.  

ʇʠʛʤʝʥʪʳ (ʠʣʠ ʢʨʘʩʠʪʝʣʠ) ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʮʚʝʪʘ ʣʘ-

ʢʦʢʨʘʩʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʠʛʤʝʥʪʳ ʫʣʫʯʰʘʶʪ ʘʜʛʝʟʠʶ, ʧʦʚʳʰʘʶʪ 

ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʚʦʜʦʩʪʦʡʢʦʩʪʴ ʧʣʝʥʦʢ.  

9.7 ʅʘʥʦʤʘʪʝʨʠʘʣʳ 

ʅʘʥʦʤʘʪʝʨʠʘʣʳ ï ʤʘʪʝʨʠʘʣʳ, ʩʦʟʜʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʯʘʩʪʠʮ ʠ/ʠʣʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʦʙʣʘʜʘʶʱʠʝ ʢʘʢʠʤʠ-ʣʠʙʦ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʧʨʠʩʫʪʩʪʚʠʝʤ ʵʪʠʭ ʯʘʩʪʠʮ ʚ ʤʘʪʝʨʠʘʣʝ. ʂ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤ ʦʪʥʦʩʷʪ 

ʦʙʲʝʢʪʳ, ʦʜʠʥ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʨʘʟʤʝʨʦʚ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 1 ʜʦ 100 ʥʤ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. ʇʝʨʚʘʷ ʢʘʪʝʛʦʨʠʷ ʚʢʣʶʯʘʝʪ ʤʘʪʝʨʠʘʣʳ ʚ ʚʠ-

ʜʝ ʪʚʝʨʜʳʭ ʪʝʣ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʚ ʦʜʥʦʤ, ʜʚʫʭ ʠʣʠ ʪʨʝʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠ-

ʥʘʪʘʭ ʥʝ ʧʨʝʚʳʰʘʶʪ 100 ʥʤ. ʂ ʪʘʢʠʤ ʤʘʪʝʨʠʘʣʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʘʥʦʨʘʟʤʝʨʥʳʝ ʯʘ-

ʩʪʠʮʳ (ʥʘʥʦʧʦʨʦʰʢʠ), ʥʘʥʦʚʦʣʦʢʥʘ, ʥʘʥʦʧʨʦʚʦʣʦʢʠ, ʦʯʝʥʴ ʪʦʥʢʠʝ ʧʣʝʥʢʠ (ʪʦʣʱʠ-

ʥʦʡ ʤʝʥʝʝ 100 ʥʤ), ʥʘʥʦʪʨʫʙʢʠ ʠ ʪ. ʧ. ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʦʪ ʦʜʥʦʛʦ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʣʠ ʢʨʠʩʪʘʣʣʠʪʘ (ʜʣʷ ʯʘʩʪʠʮ ʧʦʨʦʰʢʘ) ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʠʭ 

ʩʣʦʝʚ (ʜʣʷ ʧʣʝʥʢʠ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʝʨʚʫʶ ʢʘʪʝʛʦʨʠʶ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ 

ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʩ ʤʘʣʳʤ ʯʠʩʣʦʤ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʚ ʚʠʜʝ 

ʥʘʥʦʠʟʜʝʣʠʡ. ɺʪʦʨʘʷ ʢʘʪʝʛʦʨʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʘʪʝʨʠʘʣʳ ʚ ʚʠʜʝ ʤʘʣʦʨʘʟʤʝʨʥʳʭ 

ʠʟʜʝʣʠʡ ʩ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʨʘʟʤʝʨʦʤ ʚ ʧʨʠʤʝʨʥʦʤ ʜʠʘʧʘʟʦʥʝ 1 ʤʢʤé1 ʤʤ. ʆʙʳʯ-

ʥʦ ʵʪʦ ʧʨʦʚʦʣʦʢʠ, ʣʝʥʪʳ, ʬʦʣʴʛʠ. ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʩʦʜʝʨʞʘʪ ʫʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩ-

ʣʦ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʩ 

ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʢʨʠʩʪʘʣʣʠʪʦʚ) ʠʣʠ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʚ ʚʠʜʝ 

ʤʠʢʨʦʠʟʜʝʣʠʡ. ʊʨʝʪʴʷ ʢʘʪʝʛʦʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʩʩʠʚʥʳʝ (ʠʣʠ ʠʥʘʯʝ ʦʙʲʝʤ-

ʥʳʝ) ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʩ ʨʘʟʤʝʨʘʤʠ ʠʟʜʝʣʠʡ ʠʟ ʥʠʭ ʚ ʤʘʢʨʦʜʠʘʧʘʟʦʥʝ (ʙʦʣʝʝ ʥʝʩʢʦʣʴ-

ʢʠʭ ʤʠʣʣʠʤʝʪʨʦʚ). ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʩʦʩʪʦʷʪ ʠʟ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʥʘʥʦʨʘʟʤʝʨ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʢʨʠʩʪʘʣʣʠʪʦʚ) ʠ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʶʪʩʷ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʤʘʪʝ-

ʨʠʘʣʘʤʠ ʩ ʨʘʟʤʝʨʦʤ ʟʝʨʥʘ 1é100 ʥʤ. 
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ʊɽʄɸ 10.  ɺʀɼʓ ʀɿɼɽʃʀʁ ʀ ʀʍ ʉʊʈʋʂʊʋʈɸ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 2.101 - 68ʀɿɼɽʃʀɽʄ ʥʘʟʳʚʘʝʪʩʷ ʣʶʙʦʡ ʧʨʝʜʤʝʪ ʠʣʠ 

ʥʘʙʦʨ ʧʨʝʜʤʝʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʜʣʝʞʘʱʠʭ ʠʟʛʦʪʦʚʣʝʥʠʶ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʀʟʜʝ-

ʣʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʥʘʟʥʘʯʝʥʠʷ, ʜʝʣʷʪ ʥʘ ʠʟʜʝʣʠʷ ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʠʟ-

ʜʝʣʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ) ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʠʟʜʝ-

ʣʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ ʧʨʝʜʧʨʠʷʪʠʷ). 

ɺ ʩʪʘʥʜʘʨʪʝ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʠʟʜʝʣʠʡ: 

- ʜʝʪʘʣʠ; 

- ʩʙʦʨʦʯʥʳʝ ʝʜʠʥʠʮʳ; 

- ʢʦʤʧʣʝʢʩʳ; 

- ʢʦʤʧʣʝʢʪʳ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʠʟʜʝʣʠʷ ʜʝʣʷʪ ʥʘ: 

-  ʥʝʩʧʝʮʠʬʠʮʠʨʦʚʘʥʥʳʝ (ʜʝʪʘʣʠ) - ʥʝ ʠʤʝʶʱʠʝ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ; 

-  ʩʧʝʮʠʬʠʮʠpʦʚʘʥʥʳʝ (ʩʙʦʨʦʯʥʳʝ ʝʜʠʥʠʮʳ, ʢʦʤʧʣʝʢʩʳ, ʢʦʤʧʣʝʢʩʳ) - ʩʦʩʪʦʷɦ ʠʝ ʠʟ 

ʜʚʫʭ ʠ ʙʦʣʝʝ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ. 

ʉʪʨʫʢʪʫʨʘ ʠʟʜʝʣʠʡ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 10. 1. 
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ʈʠʩ. 10.1 ʉʪʨʫʢʪʫʨʘ ʠʟʜʝʣʠʡ 

 

ɼʝʪʘʣʴʶ ʥʘʟʳʚʘʝʪʩʷ ʠʟʜʝʣʠʝ, ʠʟʛʦʪʦʚʣʝʥʥʦʝ ʠʟ ʦʜʥʦʨʦʜʥʦʛʦ ʧʦ ʥʘʠʤʝʥʦʚʘ-

ʥʠʶ ʠ ʤʘʨʢʝ ʤʘʪʝʨʠʘʣʘ, ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʙʦʨʦʯʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʉʙʦpʦʯʥʦʡ ʝʜʠʥʠʮʝʡ ʥʘʟʳʚʘʝʪʩʷ ʠʟʜʝʣʠʝ, ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʢʦʪʦʨʳʭ ʩʦʝʜʠʥʷ-

ʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʙʦʨʦʯʥʳʭ ʦʧʝʨʘʮʠʡ (ʩʚʠʥʯʠʚʘʥʠʝ, 

ʢʣʝʧʢʘ, ʩʚʘʨʢʘ ʠ ʪ.ʧ.), ʥʘʧʨʠʤʝʨ: ʘʚʪʦʤʦʙʠʣʴ, ʩʪʘʥʦʢ, ʤʘʭʦʚʠʯʦʢ ʠʟ ʧʣʘʩʪʤʘʩʩʳ ʩ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʘʨʤʘʪʫʨʦʡ. 

ʂʦʤʧʣʝʢʩʦʤ ʥʘʟʳʚʘʶʪʩʷ ʜʚʘ ʠ ʙʦʣʝʝ ʩʧʝʮʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʟʜʝʣʠʷ, ʥʝ ʩʦʝʜʠ-

ʥʝʥʥʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ-ʠʟʛʦʪʦʚʠʪʝʣʝ ʩʙʦʨʦʯʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ, ʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ, ʥʘʧʨʠʤʝʨ: ʮʝʭ-

ʘʚʪʦʤʘʪ, ʢʦʨʘʙʣʴ, ʙʫʨʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ. 

ʂʦʤʧʣʝʢʪʦʤ ʥʘʟʳʚʘʶʪʩʷ ʜʚʘ ʠ ʙʦʣʝʝ ʠʟʜʝʣʠʡ, ʥʝ ʩʦʝʜʠʥʝʥʥʳʭ ʥʘ ʧʨʝʜʧʨʠʷ-

ʪʠʠ-ʠʟʛʦʪʦʚʠʪʝʣʝ ʩʙʦʨʦʯʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʥʘʙʦʨ ʠʟʜʝʣʠʡ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʙʱʝʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʥʘʧʨʠʤʝʨ: ʢʦʤʧʣʝʢʪ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ, ʢʦʤʧʣʝʢʪ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ ʠ 

ʪ.ʜ. 
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ʊɽʄɸ 12. ʇʈɸɺʀʃɸ ʆʌʆʈʄʃɽʅʀʗ ʏɽʈʊɽɾɽʁ 

ɺʩʝ ʯʝʨʪʝʞʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ɽʉʂɼ, ʦʪ-

ʣʠʯʘʪʴʩʷ ʯʝʪʢʠʤ ʠ ʘʢʢʫʨʘʪʥʳʤ ʠʩʧʦʣʥʝʥʠʝʤ. 

ʌʦʨʤʘʪʳ 

ʏʝʨʪʝʞʠ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʣʠʩʪʘʭ  

ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʟʤʝʨʦʚ. ʉʪʘʥʜʘʨʪʥʳʝ ʨʘʟʤʝʨʳ ʬʦʨʤʘʪʦʚ ʣʠʩʪʦʚ ʦʧʨʝʜʝʣʝʥʳ ɻʆʉʊ 

2.301ï68. ʈʘʟʤʝʨʳ ʬʦʨʤʘʪʦʚ ʧʦ ʚʥʝʰʥʝʡ ʨʘʤʢʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 12.1 

ʈʘʟʤʝʨʳ ʬʦʨʤʘʪʦʚ  ʧʦ ɻʆʉʊ 2.301ï68  

ʆʙʦʟʥʘʯʝʥʠʝ 

ʬʦʨʤʘʪʘ 

ʈʘʟʤʝʨʳ ʩʪʦʨʦʥ ʬʦʨ-

ʤʘʪʘ, ʤʤ 

ɸ0 841 ʭ 1189 

ɸ1 594 ʭ 841 

ɸ2 420 ʭ 594 

ɸ3 297 ʭ 420 

ɸ4 210 ʭ 297 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʟʘʜʘʥʠʷ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʥʘ ʬʦʨʤʘʪʝ ɸ4 ʠ ɸ3. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ɻʆʉʊ 2.301-68 ʯʝʨʪʝʞ ʠʤʝʝʪ ʨʘʤʢʫ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʣʝʚʦʡ ʛʨʘʥʠʮʳ ʬʦʨʤʘʪʘ 20 

ʤʤ, ʦʪ ʪʨʝʭ ʜʨʫʛʠʭ ʩʪʦʨʦʥ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5 ʤʤ (ʨʠʩ.12.1). ɺʥʝʰʥʷʷ ʨʘʤʢʘ ʬʦʨʤʘʪʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʩʧʣʦʰʥʦʡ ʪʦʥʢʦʡ ʣʠʥʠʝʡ, ʚʥʫʪʨʝʥʥʷʷ ʨʘʤʢʘ ʥʘʥʦʩʠʪʴʩʷ ʩʧʣʦʰʥʦʡ ʦʩ-

ʥʦʚʥʦʡ ʣʠʥʠʝʡ.  

ʇʦʣʝ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʧʦʜʰʠʚʢʠ ʠ ʙʨʦʰʶʨʦʚʢʠ ʯʝʨʪʝʞʝʡ 

ʚ ʘʣʴʙʦʤ. 

ʏʝʨʪʝʞ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʴʶ ʧʦ ɻʆʉʊ 2.104ï68. ʅʘ ʣʠʩʪʝ 

ʬʦʨʤʘʪʘ ɸ4 ʦʩʥʦʚʥʫʶ ʥʘʜʧʠʩʴ ʨʘʩʧʦʣʘʛʘʶʪ ʪʦʣʴʢʦ ʚʜʦʣʴ ʢʦʨʦʪʢʦʡ ʩʪʦʨʦʥʳ  
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ʈʠʩ. 12.1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʥʘ ʣʠʩʪʝ 

ʆʩʥʦʚʥʘʷ ʥʘʜʧʠʩ ɹ

ʌʦʨʤʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ (ɻʆʉʊ 2.104ï68) ʠ ʦʙʨʘʟʝʮ ʟʘʧʦʣʥʝ-

ʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.2 ʘ, ʙ ʠ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʈʠʩ.12.2.ʘ. ʌʦʨʤʘ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ 

 

ʈʠʩ.12.2.ʙ. ʆʙʨʘʟʝʮ ʟʘʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʋʏ 

 

 

 

 

 



 

135 
 

ʊʘʙʣʠʮʘ 12.2 

ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ  

 ̄ ʉʦʜʝʨʞʘʥʠʝ ʥʘʜʧʠʩʠ 
ʈʘʟʤʝʨ ʰʨʠʬʪʘ, 

ʤʤ 

1 ʅʘʠʤʝʥʦʚʘʥʠʝ ʯʝʨʪʝʞʘ 5 

2 ʆʙʦʟʥʘʯʝʥʠʝ ʜʦʢʫʤʝʥʪʘ ʧʦ ɻʆʉʊ 2.201-80 7 

3 ʆʙʦʟʥʘʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʠʟʜʝʣʠʷ 3,5 

4 ʃʠʪʝʨʘ ʯʝʨʪʝʞʘ çʫè ʫʯʝʙʥʳʡ ʯʝʨʪʝʞ 5 

5 ʄʘʩʩʘ ʠʟʜʝʣʠʷ 5 

6 ʄʘʩʰʪʘʙ 5 

7 ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʣʠʩʪʘ 3,5 

8 ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʦʚ 3,5 

9 ʅʘʟʚʘʥʠʝ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʠ ʰʠʬʨ ʛʨʫʧʧʳ 5 

10 ʍʘʨʘʢʪʝʨ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʷʝʤʦʡ ʣʠʮʦʤ, ʧʦʜʧʠʩʳ-

ʚʘʶʱʠʤ ʜʦʢʫʤʝʥʪ 

3,5 

11 ʌʘʤʠʣʠʠ ʣʠʮ, ʧʦʜʧʠʩʘʚʰʠʭ ʜʦʢʫʤʝʥʪ 3,5 

12 ʇʦʜʧʠʩʠ ʣʠʮ, ʬʘʤʠʣʠʠ ʢʦʪʦʨʳʭ ʫʢʘʟʘʥʳ ʚ ʛʨʘʬʝ 11 3,5 

13 ɼʘʪʘ ʧʦʜʧʠʩʘʥʠʷ ʜʦʢʫʤʝʥʪʘ 3,5 

14é18 ɻʨʘʬʳ ʪʘʙʣʠʮʳ ʠʟʤʝʥʝʥʠʡ 3,5 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʟʘʧʦʣʥʝʥʠʶ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ 

¶ ɻʨʘʬʘ 2: ʀɻ ï ʰʠʬʨ ʜʠʩʮʠʧʣʠʥʳ, 

¶ 851 ï ʥʦʤʝʨ ʛʨʫʧʧʳ, 

¶ 002 ï ʥʦʤʝʨ ʚʘʨʠʘʥʪʘ,  

¶ 001 ï ʥʦʤʝʨ ʯʝʨʪʝʞʘ.  

¶ ɻʨʘʬʘ 9 ɺɻʂʉ ï ʥʘʟʚʘʥʠʝ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ,  

¶ ʊʕ851 ï 22 ï ʥʦʤʝʨ ʛʨʫʧʧʳ ʠ ʰʠʬʨ ʩʪʫʜʝʥʪʘ. 

ʄʘʩʰʪʘʙʳ  
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ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʯʝʨʪʝʞʝʡ ʧʨʠʤʝʥʷʶʪ ʤʘʩʰʪʘʙʳ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʳ-

ʙʠʨʘʶʪ ʠʟ ʩʣʝʜʫʶʱʝʛʦ ʨʜ̫ʘ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 2.302ï68:  

¶ ʤʘʩʰʪʘʙʳ ʫʤʝʥʴʰʝʥʠʷ: 1:2; 1:2,5; 1:4; 1:5; 1:10; 1:15; 1:20; 1:25; 1:40; 

1:50; 1:75; 1:100; 1:200; 1:400; 1:500; 1:800; 1:1000; 

¶ ʤʘʩʰʪʘʙʳ  ʫʚʝʣʠʯʝʥʠʷ: 2:1; 2,5:1; 4:1; 5:1; 10:1; 20:1; 40:1; 50:1; 100:1. 

ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʤʘʩʰʪʘʙʦʤ ʜʣʷ ʫʯʝʙʥʳʭ ʯʝʨʪʝʞʝʡ ʷʚʣʷʝʪʩʷ ʤʘʩʰʪʘʙ 

1:1(ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʥʘʪʫʨʘʣʥɹʫʶ ʚʝʣʠʯʠʥʫ).  

ɺ ʦʩʥʦʚʥʫʶ ʥʘʜʧʠʩʴ ʚ ʛʨʘʬʫ 6 ʤʘʩʰʪʘʙ ʚʧʠʩʳʚʘʶʪ ʚ ʚʠʜʝ 1:1 ʠʣʠ 2:1. ʅʘ ʯʝʨ-

ʪʝʞʘʭ ʝʛʦ ʩʣʝʜʫʝʪ ʦʙʦʟʥʘʯʘʪʴ ʢʘʢ ʄ 1:1 ʠʣʠ ʄ 2:1 ʠ ʪ.ʜ. 

ʃʠʥʠʠ 

ʊʦʣʱʠʥʘ ʣʠʥʠʡ ʜʦʣʞʥʘ ʩʪʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ɻʆʉʊ 2.303ï68. ʅʘʠʤʝʥʦʚʘ-

ʥʠʝ, ʥʘʯʝʨʪʘʥʠʝ, ʪʦʣʱʠʥʘ ʣʠʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʦʣʱʠʥʝ ʦʩʥʦʚʥʦʡ ʣʠʥʠʠ ʠ ʠʭ ʦʩ-

ʥʦʚʥʳʝ ʥʘʟʥʘʯʝʥʠʷ ʜʘʥʳ ʚ ʪʘʙʣʠʮʝ 12.3.  
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 ʊʘʙʣʠʮʘ 12.3 

ʃʠʥʠʠ ʯʝʨʪʝʞʘ 

 

ʇʣʘʥ ʨʘʙʦʪʳ ʥʘʜ ʯʝʨʪʝʞʦʤ: 

1. ʅʘʥʝʩʝʥʠʝ ʦʩʥʦʚʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʮʝʣʷʭ ʨʘʚʥʦʤʝʨʥʦʛʦ ʟʘʧʦʣʥʝ-

ʥʠʷ ʧʦʣʷ ʯʝʨʪʝʞʘ, ʚʩʝ ʣʠʥʠʠ ʧʨʠ ʵʪʦʤ  

ʚʳʧʦʣʥʷʁ ʪ ʪʦʥʢʠʤʠ, ʯʪʦʙʳ ʣʝʛʢʦ ʙʳʣʦ ʠʭ ʫʜʘʣʠʪʴ. 

2. ɿʘʪʝʤ ʧʨʦʚʦʜʷʪ ʦʩʠ ʩʠʤʤʝʪʨʠʠ, ʮʝʥʪʨʦʚʳʝ ʣʠʥʠʠ. 

3. ʇʨʦʚʦʜʷʪ ʣʠʥʠʠ ʢʦʥʪʫʨʘ ʠ ʧʨʦʯʝʨʯʠʚʘʶʪ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 

ʠʟʦʙʨʘʞʝʥʠʷ (ʧʘʟʳ, ʦʪʚʝʨʩʪʠʷ ʠ ʪ.ʧ.). 

4. ɿʘʪʝʤ ʚʳʥʦʩʥʳʝ ʠ ʨʘʟʤʝʨʥʳʝ ʣʠʥʠʠ. 

5. ɼʘʣʝʝ ʚʳʧʦʣʥʷʶʪ ʰʪʨʠʭʦʚʢʫ, ʥʘʜʧʠʩʠ. 

6. ʆʙʚʦʜʢʫ ʯʝʨʪʝʞʘ ʚʝʜʫʪ ʰʠʨʦʢʠʤ ʬʨʦʥʪʦʤ.  

7. ʣʠʰʥʠʝ ʣʠʥʠʠ, ʥʝ ʧʦʜʣʝʞʘʱʠʝ ʦʙʚʦʜʢʝ, ʫʜʘʣʷʶʪ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʥʠʡ ʚ AutoCAD: 

1ï ʩʧʣʦʰʥʘʷ ʦʩʥʦʚʥʘʷ ʪʦʣʩʪʘʷ (ʢʦʥʪʫʨ) ï 0,60 ʤʤ; 

2 ï ʦʩʥʦʚʥʘʷ ʪʦʥʢʘʷ ï 0,20 ʤʤ;  

3 ï ʦʩʝʚʘʷ (ʰʪʨʠʭʧʫʥʢʪʠʨʥʘʷ ʪʦʥʢʘʷ) ï 0,25 ʤʤ;  

4 ï ʰʪʨʠʭʦʚʘʷ (ʥʝʚʠʜʠʤʳʡ ʢʦʥʪʫʨ) ï 0,3 ʤʤ;  

5 ï ʰʪʨʠʭʧʫʥʢʪʠʨʥʘʷ ʪʦʥʢʘʷ ʩ ʜʚʫʤʷ ʪʦʯʢʘʤʠ (ʣʠʥʠʠ ʩʛʠʙʘ ʥʘ ʨʘʟʚʝʨʪʢʝ) ï

ACAD ISO 12W100 ï 0,25 ʤʤ. 

ʐʨʠʬʪ 

ɺʩʝ ʥʘʜʧʠʩʠ ʥʘ ʯʝʨʪʝʞʘʭ ʠ ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ  ʚʩʝʭ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʘ ʚʳʧʦʣʥʷʶʪ ʩʪʘʥʜʘʨʪʥʳʤ ʰʨʠʬʪʦʤ.  

ɻʆʉʊ 2.304-81 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʜʚʘ ʪʠʧʘ ʰʨʠʬʪʘ: ʪʠʧ ɸ ʠ ʪʠʧ ɹ, ʩ ʥʘʢʣʦʥʦʤ ʠ 

ʙʝʟ ʥʘʢʣʦʥʘ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥ ʰʨʠʬʪ ʪʠʧʘ ɹ.  

ʀʟʫʯʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʠʩʘʥʠʷ ʙʫʢʚ ʯʝʨʪʝʞʥʦʛʦ ʰʨʠʬʪʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʝ-

ʩʪʠ ʥʝ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ, ʘ ʨʘʟʙʠʚ ʠʭ ʥʘ ʛʨʫʧʧʳ ʧʦ ʝʜʠʥʦʦʙʨʘʟʠʶ ʥʘʧʠʩʘʥʠʷ. ɿʘ 

ʦʩʥʦʚʫ ʤʦʞʥʦ ʚʟʷʪʴ ʧʨʠʥʮʠʧ ʨʘʟʤʝʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʙʫʢʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʦʡ ʩʝʪʢʠ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3 ʘ. 

ɺ ʜʘʥʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥ ʰʨʠʬʪ ʪʠʧʘ ɹ ʩ 

ʥʘʢʣʦʥʦʤ 75Ü ʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʨʠʚʝʜʝʥʥʤrʠ ʚ ʪʘʙʣʠʮʝ 4.  

ʈʘʟʤʝʨ ʰʨʠʬʪʘ h ʦʧʨʝʜʝʣʷʝʪ (ʚʳʩʦʪʫ ʚ ʤʤ) ʧʨʦʧʠʩʥʳʭ ʙʫʢʚ. ɺʳʩʦʪʘ ʩʪʨʦʯʥʳʭ 

ʙʫʢʚ ʩ (ʙʝʟ ʦʪʨʦʩʪʢʦʚ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʦʪʥʦʰʝʥʠʷ ʠʭ ʚʳʩʦʪʳ ʢ ʨʘʟʤʝʨʫ ʰʨʠʬʪʘ 

(ʥʘʧʨʠʤʝʨ, ʩ=7/10 h)/. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʩʦʪʝ ʧʨʦʧʠʩʥʳʭ ʙʫʢʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠ ʚʩʝ 

ʧʨʦʯʠʝ ʧʘʨʘʤʝʪʨʳ ʰʨʠʬʪʘ: g ï ʰʠʨʠʥʘ ʙʫʢʚʳ;  d ï ʪʦʣɦ ʠʥʘ ʣʠʥʠʠ ʰʨʠʬʪʘ (d= 1/10 

h); ʘ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʫʢʚʘʤʠ; b ï ʤʠʥʠʤʘʣʴʥʳʡ ʰʘʛ ʩʪʨʦʢ (ʚʳʩʦʪʘ ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʦʡ ʩʝʪʢʠ); ʝ ï ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦ̫ ʥʠʝ ʤʝʞʜʫ ʩʣʦʚʘʤʠ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʨʠʬʪʘ ISOCPEUR c ʥʘʢʣʦʥʦʤ (ʫʛʦʣ 15Ü). 
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ʈʠʩ.12.3. ʐʨʠʬʪ ʪʠʧʘ ɹ ʩ ʥʘʢʣʦʥʦʤ ʧʦ ɻʆʉʊ 2.304-81 
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ʈʠʩ.12.3.ʘ ʇʦʩʪʨʦʝʥʠʝ ʰʨʠʬʪʘ ʪʠʧʘ ɹ ʧʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʩʝʪʢʝ 

 

ʕʪʦʪ ʰʨʠʬʪ  ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʘʜʧʠʩʝʡ ʥʘ ʯʝʨʪʝʞʘʭ. ʐʨʠʬʪ 

ʨʘʟʤʝʨʦʤ 1,8 ʧʨʠʤʝʥʷʪʴ ʩʣʝʜʫʝʪ ʪʦʣʴʢʦ ʚ  

ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ. ɺʩʝ ʨʘʟʤʝʨʥʳʝ ʯʠʩʣʘ ʥʘ ʯʝʨʪʝʞʘʭ ʚʳʧʦʣʥʷʪʴ ʨʘʟʤʝʨʦʤ 5 

ʤʤ. 

 

 ʊʘʙʣʠʮʘ 12.4 

ʇʘʨʘʤʝʪʨʳ ʰʨʠʬʪʘ ʪʠʧʘ ɹ 
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ʅʘʥʝʩʝʥʠʝ ʨʘʟʤʝʨʦʚ 

ɺʝʣʠʯʠʥʘ ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʠʟʜʝʣʠʷ ʠ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʥʘ  

ʯʝʨʪʝʞʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʤʝʨʘʤʠ, ʦʙʱʝʝ ʯʠʩʣʦ ʢʦʪʦʨʳʭ  

ʜʦʣʞʥʦ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʤ, ʥʦ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ  ʠ ʝʛʦ ʢʦʥʪʨʦʣʷ. ʃʠ-

ʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʫʢʘʟʳʚʘʶʪʩʷ ʚ ʤʠʣʣʠʤʝʪʨʘʭ ʙʝʟ ʦʙʦʟʥʘʯʝʥʠʷ ʝʜʠʥʠʮ, ʚ ʜʨʫʛʠʭ ʞʝ 

ʝʜʠʥʠʮʘʭ ʨʘʟʤʝʨʥʦʝ ʯʠʩʣʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʦʟʥʘʯʝʥʠʝʤ ʵʪʦʡ ʝʜʠʥʠʮʳ. ʋʛʣʦʚʳʝ 

ʨʘʟʤʝʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʯʝʨʪʝʞʝ ʚ ʛʨʘʜʫʩʘʭ, ʤʠʥʫʪʘʭ ʠ ʩʝʢʫʥʜʘʭ.  

ʇʨʘʚʠʣʘ ʥʘʥʝʩʝʥʠʷ ʨʘʟʤʝʨʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ɻʆʉʊ 2.307ï68. ʈʘʟʤʝʨʳ ʥʘ ʯʝʨʪʝ-

ʞʘʭ ʫʢʘʟʳʚʘʶʪ ʨʘʟʤʝʨʥʳʤʠ ʣʠʥʠʷʤʠ. ʈʘʟʤʝʨʥʳʝ ʣʠʥʠʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʩʪʨʝʣʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʚʳʥʦʩʥʳʭ ʣʠʥʠʡ, ʣʠʥʠʡ ʢʦʥʪʫʨʘ, ʦʩʝʚʳʭ ʣʠʥʠʡ. ɺʳʥʦʩʥʘʷ ʣʠʥʠʷ 

ʚʳʩʪʫʧʘʝʪ ʟʘ ʩʪʨʝʣʢʫ ʥʘ 1 ï 5 ʤʤ. ʈʘʟʤʝʨʥʫʶ ʣʠʥʠʶ ʧʨʦʚʦʜʷʪ  

ʧʘʨʘʣʣʝʣʴʥʦ ʦʪʨʝʟʢʫ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʛʦ ʫʢʘʟʳʚʘʶʪ ʧʦ  

ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʝ ʢʦʥʪʫʨʘ ʠʟʦʙʨʘʞʝʥʠʷ. ʄʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴ-

ʥʳʤʠ ʨʘʟʤʝʨʥʳʤʠ ʣʠʥʠʷʤʠ 7 ï 10 ʤʤ, ʘ ʤʝʞʜʫ ʨʘʟʤʝʨʥʦʡ ʠ ʣʠʥʠʝʡ ʢʦʥʪʫʨʘ 10 ʤʤ 

(ʠʭ ʚʳʙʠʨʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʥʘʩʳɦ ʝʥʥʦʩʪʠ ʯʝʨʪʝʞʘ). 

ʈʘʟʤʝʨʥʳʝ ʣʠʥʠʠ ʥʝ ʜʦʣʞʥʳ ʧʝʨʝʩʝʢʘʪʴʩʷ ʩ ʚʳʥʦʩʥʳʤʠ. 

ʈʘʟʤʝʨʳ ʥʘ ʯʝʨʪʝʞʘʭ ʥʘʥʦʩʷʪ ʪʦʣʴʢʦ ʥʘ ʚʠʜʠʤʳʭ ʵʣʝʤʝʥʪʘʭ ʠʟʜʝʣʠʷ. ʅʘʥʦ-

ʩʠʪʴ ʨʘʟʤʝʨʳ ʥʝʚʠʜʠʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʦʧʫʩʢʘʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʵʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 

ʯʝʨʪʝʞʝ ʥʠʛʜʝ ʥʝ ʧʦʢʘʟʘʥʳ ʚʠʜʠʤʳʤʠ. 
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ʅʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʥʘʥʝʩʝʥʠʷ ʨʘʟʤʝʨʦʚ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4 (ʘ ï ʟ). 

 

ʘ)  ʌʦʨʤʘ ʠ ʨʘʟʤʝʨ ʩʪʨʝʣʦʢ 

 

ʙ) ʇʨʘʚʠʣʘ ʥʘʥʝʩʝʥʠʷ ʨʘʟʤʝʨʥʳʭ ʣʠʥʠʡ 

 

 

 

 

 

 

 

 



 

143 
 

ʚ) ʅʘʥʝʩʝʥʠʝ ʫʛʣʦʚʳʭ ʨʘʟʤʝʨʦʚ 

 

 

 

 

 

 

 

 

ʛ) ʅʘʥʝʩʝʥʠʝ ʨʘʟʤʝʨʦʚ ʥʘ ʧʣʦʩʢʠʭ ʯʝʨʪʝʞʘʭ 

 

ʜ) ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʤʝʨʥʳʭ ʣʠʥʠʡ 
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e) ʈʘʟʤʝʨʳ ʬʘʩʦʢ  

 

ʞ) ɿʥʘʢʠ ʨʘʜʠʫʩʘ ʠ ʜʠʘʤʝʪʨʘ 

 

ʟ) ʉʣʫʯʘʠ ʦʙʨʳʚʘ ʨʘʟʤʝʨʥʦʡ ʣʠʥʠʠ ʠ ʥʘʥʝʩʝʥʠʷ ʨʘʟʤʝʨʦʚ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʤʝʩʪʘ 

ʈʠʩ.12.4ʘï 4ʟ. ʇʨʘʚʠʣʘ ʥʘʥʝʩʝʥʠʷ ʨʘʟʤʝʨʦʚ ʧʦ ɻʆʉʊ 2.307ï68 

 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʥʠʠ ʢʦʥʪʫʨʘ, ʦʩʝʚʳʝ, ʮʝʥʪʨʦʚʳʝ, ʚʳʥʦʩʥʳʝ ʣʠ-

ʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʤʝʨʥʳʭ. ʂʘʞʜʳʡ ʨʘʟʤʝʨ ʫʢʘʟʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ. ʈʘʟʤʝʨʥʳʝ 

ʯʠʩʣʘ ʥʘʥʦʩʷʪ ʥʘʜ ʨʘʟʤʝʨʥʦʡ ʣʠʥʠʝʡ ʚʦʟʤʦʞʥʦ ʙʣʠʞʝ ʢ ʝʝ ʩʝʨʝʜʠʥʝ. ɼʣʷ ʦʙʦʟʥʘʯʝ-

ʥʠʷ ʜʠʘʤʝʪʨʘ  ʠ ʨʘʜʠʫʩʘ ʧʝʨʝʜ ʨʘʟʤʝʨʥʳʤ ʯʠʩʣʦʤ  ʥʘʥʦʩʷʪ ʟʥʘʢʠ (ʩʤ. ʨʠʩ.12.4ʞ). 

ʈʘʟʤʝʨʥʫʶ ʣʠʥʠʶ ʧʨʠ ʫʢʘʟʘʥʠʠ ʚʝʣʠʯʠʥʳ ʫʛʣʦʚ ʧʨʦʚʦʜʷʪ ʚ ʚʠʜʝ ʜʫʛʠ ʩ ʮʝʥʪʨʦʤ ʚ 

ʚʝʨʰʠʥʝ ʫʛʣʘ (ʩʤ. ʨʠʩ.12.4 ʚ). 

ɺ ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ  ʟʦʥʝ ʨʘʟʤʝʨ ʥʘʥʦʩʠʪʴ ʥʝ  ʨʝʢʦʤʝʥʜʫʝʪʩʷ. ʈʘʟʤʝʨʥʳʝ ʯʠʩʣʘ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʣʠʥʠʷʭ-ʧʦʣʢʘʭ. ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʨʘʟʨʳ-

ʚʘʪʴ ʣʠʥʠʶ ʢʦʥʪʫʨʘ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʨʘʟʤʝʨʥʦʛʦ ʯʠʩʣʘ, ʜʨʫʛʠʝ ʣʠʥʠʠ ʨʘʟʨʝʰʘʝʪʩʷ. 

ʇʨʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʘʟʤʝʨʥʳʭ ʣʠʥʠʷʭ ʨʘʟʤʝʨʥʳʝ ʯʠʩʣʘ ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʰʘʭʤʘʪʥʦʤ 

ʧʦʨʷʜʢʝ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʤʝʩʪʘ ʜʣʷ ʩʪʨʝʣʢʠ ʣʠʥʠʠ ʚʦʟʣʝ ʥʝʝ ʧʨʝʨʳʚʘʶʪ. ʈʘʟʤʝʨʥʳʝ 

ʣʠʥʠʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʢʣʦʥʘʭ ʦʧʨʝʜʝʣʷʶʪ ʧʦʣʦʞʝʥʠʝ ʨʘʟʤʝʨʥʳʭ ʯʠʩʝʣ. ʇʨʠ ʥʘʣʠ-
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ʯʠʠ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʫʢʘʟʳʚʘʶʪ ʠʭ ʢʦʣʠʯʝʩʪʚʦ. ʇʨʘʚʠʣʘ ʫʢʘʟʘʥʠʷ ʨʘʟʤʝ-

ʨʦʚ ʥʘ ʯʝʨʪʝʞʘʭ ʦʙʰʠʨʥʳ, ʠʭ ʩʣʝʜʫʝʪ ʠʟʫʯʠʪʴ ʧʦ ɻʆʉʊ 2.307ï68.  

 

ʊɽʄɸ 13. ɺʀɼʓ ʉʆɽɼʀʅɽʅʀʁ 

ʉʦʝʜʠʥʝʥʠʝ - ʩʦʚʦʢʫʧʥʦʩʪʴ  ʩʙʦʨʦʯʥʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʩʦʝʜʠʥʝʥʠʶ ʜʝʪʘʣʝʡ ʨʘʟ-

ʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ (ʩʚʠʥʯʠʚʘʥʠʝʤ, ʩʦʯʣʝʥʝʥʠʝʤ, ʢʣʝʧʢʦʡ, ʩʚʘʨʢʦʡ, ʧʘʡʢʦʡ, ʦʧʨʝ-

ʩʦʚʢʦʡ, ʨʘʟʚʘʣʴʮʦʚʢʦʡ, ʩʢʣʝʠʚʘʥʠʝʤ, ʩʰʠʚʢʦʡ, ʫʢʣʘʜʢʦʡ ʠ ʪ.ʧ.). 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚʠʜʦʚ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ 

ʇʦ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟ-

ʜʝʣʝʥʳ ʥʘ ʧʦʜʚʠʞʥʳʝ ʠ ʥʝʧʦʜʚʠʞʥʳʝ. 

ʉʦʝʜʠʥʝʥʠʝ ʥʝʧʦʜʚʠʞʥʦʝ - ʩʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʥʝʠʟʤʝʥ-

ʥʦʩʪʴ ʠʭ ʚʟʘʠʤʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʠ ʨʘʙʦʪʝ. ʅʘʧʨʠʤʝʨ, ʩʚʘʨʥʳʝ, ʩʦʝʜʠʥʝʥʠʷ ʩ ʧʦʤʦ-

ʱʴʶ ʢʨʝʧʝʞʥʳʭ ʠʟʜʝʣʠʡ ʠ ʜʨ. 

ʉʦʝʜʠʥʝʥʠʝ ʧʦʜʚʠʞʥʦʝ - ʩʦʝʜʠʥʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʝʪʘʣʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ. ʅʘʧʨʠʤʝʨ, ʟʫʙʯʘʪʦʝ ʩʦʝʜʠʥʝʥʠʝ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʤʦʥʪʘʞʘ ʩʦʝʜʠʥʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʨʘʟʲʝʤʥʳʝ ʠ ʥʝʨʘʟʲʝʤʥʳʝ. 

ʉʦʝʜʠʥʝʥʠʝ ʨʘʟʲʝʤʥʦʝ - ʩʦʝʜʠʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʤʥʦʛʦʢʨʘʪʥʦ ʨʘʟʝ̡ʜʠʥʷʪʴ 

ʠ ʩʦʝʜʠʥʷʪʴ, ʥʝ ʜʝʬʦʨʤʠʨʫʷ ʧʨʠ ʵʪʦʤ ʥʠ ʩʦʝʜʠʥʷʝʤʳʝ, ʥʠ ʢʨʝʧʝʞʥʳʝ ʜʝʪʘʣʠ. 

ʅʘʧʨʠʤʝʨ,  ʨʝʟʴʙʦʚʦʝ, ʩʦʝʜʠʥʝʥʠʝ ʙʦʣʪʦʤ, ʚʠʥʪʦʤ, ʢʣʠʥʦʚʦʝ, ʰʧʦʥʦʯʥʦʝ, ʟʫʙʯʘʪʦʝ, 

ʠ ʜʨ. 

ʉʦʝʜʠʥʝʥʠʝ ʥʝʨʘʟʲʝʤʥʦʝ - ʩʦʝʜʠʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝʣʴʟʷ ʨʘʟʲʝʜʠʥʠʪʴ ʙʝʟ ʥʘʨʫ-

ʰʝʥʠʷ ʬʦʨʤʳ ʜʝʪʘʣʝʡ ʠʣʠ ʠʭ ʩʦʝʜʠʥʷʶʱʝʛʦ ʵʣʝʤʝʥʪʘ. ʅʘʧʨʠʤʝʨ, ʩʦʝʜʠʥʝʥʠʝ ʩʚʘʨ-

ʥʦʝ, ʧʘʷʥʦʝ, ʟʘʢʣʝʧʦʯʥʦʝ ʠ ʜʨ. 

ʈʝʟʴʙʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʈʝʟʴʙʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ - ʩʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ ʧʨʠ ʧʦʤʦʱʠ ʨʝʟʙɹʳ. 

ʈʝʟʴʙʘ - ʯʝʨʝʜʫʶʱʠʝʩʷ ʚʳʩʪʫʧʳ ʠ ʚʧʘʜʠʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʚʨʘʱʝʥʠʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ; ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʩʦʝʜʠʥʝʥʠʷ, ʫʧʣʦʪ-

ʥʝʥʠʷ ʠʣʠ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ  ʜʝʪʘʣʝʡ ʤʘʰʠʥ, ʤʝʭʘʥʠʟʤʦʚ, ʧʨʠʙʦ-

ʨʦʚ, ʘʧʧʘʨʘʪʦʚ, ʩʦʦʨʫʞʝʥʠʡ (ʨʠʩ.13.1). 
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ʈʠʩ. 13.1  ʈʝʟʴʙʘ 

 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʝʟʴʙʳ 

ɺʠʪʦʢ ʨʝʟʴʙʳ - ʯʘʩʪʴ ʨʝʟʴʙʳ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʧʨʠ ʦʜʥʦʤ ʧʦʚʦʨʦʪʝ ʧʨʦʬʠʣʷ ʚʦ-

ʢʨʫʛ ʦʩʠ ʚʨʘʱʝʥʠʷ (ʨʠʩ.13.2). 

 

ʈʠʩ.13.2 ɺʠʪʦʢ ʨʝʟʴʙʳ 

ʅʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʨʝʟʴʙʳ (d) - ʜʠʘʤʝʪʨ ʚʦʦʙʨʘʞʘʝʤʦʛʦ ʮʠʣʠʥʜʨʘ, ʦʧʠʩʘʥʥʦ-

ʛʦ ʚʦʢʨʫʛ ʚʝʨʰʠʥ ʥʘʨʫʞʥʦʡ ʨʝʟʴʙʳ ʠʣʠ ʚʧʠʩʘʥʥʦʛʦ ʚʦ ʚʧʘʜʠʥʳ ʚʥʫʪʨʝʥʥʝʡ ʨʝʟʴʙʳ 

(ʨʠʩ.13.3). 

ʅʦʤʠʥʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʨʝʟʴʙʳ - ʜʠʘʤʝʪʨ, ʫʩʣʦʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʨʘʟʤʝʨʳ 

ʨʝʟɹʙʳ ʠ ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʠ ʝʝ ʦʙʦʟʥʘʯʝʥʠʠ. 
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ʈʠʩ.13.3 ʅʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʨʝʟʴʙʳ 

ɺʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʨʝʟʴʙʳ (d1) - ʜʠʘʤʝʪʨ ʚʦʦʙʨʘʞʘʝʤʦʛʦ ʮʠʣʠʥʜʨʘ, ʚʧʠʩʘʥ-

ʥʦʛʦ ʚʦ ʚʧʘʜʠʥʳ ʥʘʨʫʞʥʦʡ ʨʝʟʴʙʳ ʠʣʠ ʦʧʠʩʘʥʥʦʡ ʚʦʢʨʫʛ ʚʝʨʰʠʥ ʚʥʫʪʨʝʥʥʝʡ ʨʝʟʴ-

ʙʳ (ʨʠʩ.13.4). 

 

ʈʠʩ.13.4  ɺʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʨʝʟʴʙʳ 

ʇʨʦʬʠʣʴ ʨʝʟʴʙʳ - ʧʣʦʩʢʘʷ ʬʠʛʫʨʘ, ʧʦʣʫʯʘʝʤʘʷ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷɦ ʝʡ ʯʝʨʝʟ 

ʦʩʴ ʨʝʟʴʙʳ. 

ɺʳʩʦʪʘ ʧʨʦʬʠʣʷ (H) - ʨʘʜʠʘʣʴʥʦ ʠʟʤʝʨʝʥʥʘʷ ʚʳʩʦʪʘ ʦʩʥʦʚʥʦʛʦ ʨʘʩʯʝʪʥʦʛʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ (ʚʳʩʦʪʘ ʠʩʭʦʜʥʦʛʦ ʪʨʝʫʛʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ), ʦʙʱʝʛʦ ʜʣʷ 

ʨʝʟʴʙʳ ʥʘ ʩʪʝʨʞʥʝ ʠ ʚ ʦʪʚʝʨʩʪʠʠ. 

ʋʛʦʣ ʧʨʦʬʠʣʷ - ʫʛʦʣ ʤʝʞʜʫ ʙʦʢʦʚʳʤʠ ʩʪʦʨʦʥʘʤʠ ʧʨʦʬʠʣʷ, ʠʟʤʝʨʝʥʥʳʡ ʚ ʦʩʝ-

ʚʦʡ ʧʣʦʩʢʦʩʪʠ ʨʝʟʴʙʳ (ʨʠʩ.13.5). 
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ʈʠʩ. 13.5 ʇʨʦʬʠʣʴ ʨʝʟʴʙʳ 

ʐʘʛ ʨʝʟʴʙʳ (P) - ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʦʜʥʦʠʤʝʥʥʳʤʠ ʪʦʯʢʘʤʠ ʧʨʦ-

ʬʠʣʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʘʨʘʣʣʝʣʴʥʦʤ ʦʩʠ ʨʝʟʴʙʳ ʪʦʡ ʞʝ ʚʠʥʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

(ʨʠʩ.13.5). 

ʍʦʜ ʨʝʟʴʙʳ (Ph) - ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʣʠʥʠʠ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʩʠ ʨʝʟʴʙʳ, ʤʝʞʜʫ ʠʩ-

ʭʦʜʥʦʡ ʩʨʝʜʥʝʡ ʪʦʯʢʦʡ ʥʘ ʙʦʢʦʚʦʡ ʩʪʦʨʦʥʝ ʨʝʟʴʙʳ ʠ ʩʨʝʜʥʝʡ ʪʦʯʢʦʡ, ʧʦʣʫʯʝʥʥʦʡ 

ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʠʩʭʦʜʥʦʡ ʧʦ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ ʥʘ ʫʛʦʣ 360Á, ʚ ʦʜʥʦʟʘʭʦʜʥʦʡ ʨʝʟʴʙʝ 

ʭʦʜ ʨʘʚʝʥ ʰʘʛʫ, ʚ ʤʥʦʛʦʟʘʭʦʜʥʦʡ - ʧʨʦʠʟʚʝʜʝʥʠʶ ʰʘʛʘ ʥʘ ʯʠʩʣʦ ʟʘʭʦʜʦʚ n: Ph = nP 

(ʨʠʩʫʥʦʢ 13.6). 

 

ʈʠʩ. 13.6 ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʝʟʴʙʳ 

ʈʘʙʦʯʘʷ ʚʳʩʦʪʘ ʧʨʦʬʠʣʷ (h) - ʥʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩʪʦʨʦʥ 

ʧʨʦʬʠʣʷ ʨʝʟʴʙʦʚʦʡ ʧʘʨʳ, ʠʟʤʝʨʝʥʥʘʷ ʨʘʜʠʘʣʴʥʦ (ʨʠʩʫʥʦʢ 13.6). 
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ʈʠʩ.13.7 ʈʘʙʦʯʘʷ ʚʳʩʦʪʘ ʧʨʦʬʠʣʷ 

 

ɼʣʠʥʘ ʩʚʠʥʯʠʚʘʥʠʷ (L) - ʜʣʠʥʘ ʫʯʘʩʪʢʘ ʚʟʘʠʤʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʥʘʨʫʞʥʦʡ ʠ 

ʚʥʫʪʨʝʥʥʝʡ ʨʝʟʴʙ ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʨʝʟʴʙ 

ɼʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʝʟʴʙʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ 

(ʨʠʩ.13.8): 

- ʬʦʨʤʘ ʧʨʦʬʠʣʷ; 

- ʬʦʨʤʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʝʥʘ ʨʝʟʴʙʘ; 

- ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʝʟʴʙʳ; 

- ʚʝʣʠʯʠʥʘ ʰʘʛʘ; 

- ʯʠʩʣʦ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʟʘʭʦʜʦʚ; 

- ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. 
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ʈʠʩ.13.8 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʨʝʟʴʙ 

ʈʝʟʴʙʘ ʤʝʪʨʠʯʝʩʢʘʷ 

ʇʨʦʬʠʣʴ ʨʝʟʴʙʳ ʫʩʪʘʥʦʚʣʝʥ ɻʆʉʊ 9150-81 ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʫʛʦʣʴʥʠʢ ʩ 

ʫʛʣʦʤ ʧʨʠ ʚʝʨʰʠʥʝ 60
ʦ 
(ʨʠʩʫʥʦʢ 13.9). 

ʕʪʦ ʦʩʥʦʚʥʦʡ ʚʠʜ ʢʨʝʧʝʞʥʦʡ ʨʝʟʴʙʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʠʟʜʝʣʠʡ, ʠʤʝʶʱʠʭ 

ʤʝʪʨʠʯʝʩʢʫʶ ʨʝʟʴʙʫ, ʪʘʢʠʭ ʢʘʢ ʙʦʣʪʳ, ʚʠʥʪʳ, ʰʧʠʣʴʢʠ, ʛʘʡʢʠ. 

 

ʈʠʩ.13.9 ʇʨʦʬʠʣʴ ʤʝʪʨʠʯʝʩʢʦʡ ʨʝʟʴʙʳ 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʧʘʨʘʤʝʪʨʳ ʝʝ ʟʘʜʘʶʪʩʷ ʚ ʤʠʣʣʠʤʝʪʨʘʭ (ɻʆʉʊ 24705-81). 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 8724-81 ʤʝʪʨʠʯʝʩʢʠʝ ʨʝʟʴʙʳ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʢʨʫʧʥʳʤ ʠ ʤʝʣ-

ʢʠʤ ʰʘʛʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʜʠʘʤʝʪʨʦʚ ʦʪ 1 ʜʦ 68 ʤʤ - ʩʚʳʰʝ 68 ʤʤ ʨʝʟʴʙʘ ʠʤʝʝʪ 

ʪʦʣʴʢʦ ʤʝʣʢʠʡ ʰʘʛ, ʧʨʠ ʯʝʤ ʤʝʣʢʠʡ ʰʘʛ ʨʝʟʴʙʳ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ ʜʣʷ ʦʜʥʦʛʦ ʠ 
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ʪʦʛʦ ʞʝ ʜʠʘʤʝʪʨʘ, ʘ ʢʨʫʧʥʳʡ ʠʤʝʝʪ ʪʦʣʴʢʦ ʦʜʥʦ ʟʥʘʯʝʥʠʝ. ʂʨʫʧʥʳʡ ʰʘʛ ʚ ʫʩʣʦʚʥʦʤ 

ʦʙʦʟʥʘʯʝʥʠʠ ʨʝʟʴʙʳ ʥʝ ʫʢʘʟʳʚʘʝʪʩʷ. ʅʘʧʨʠʤʝʨ: ʜʣʷ ʨʝʟʴʙʳ ʜʠʘʤʝʪʨʦʤ 10 ʤʤ ʢʨʫʧ-

ʥʳʡ ʰʘʛ ʨʝʟʴʙʳ ʨʘʚʝʥ 1,5 ʤʤ, ʤʝʣʢʠʡ - 1,25; 1; 0,75; 0,5 ʤʤ. 

ʇʨʠʤʝʨʳ ʫʩʣʦʚʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ: 

ʄ18-6g ʨʝʟʴʙʘ ʤʝʪʨʠʯʝʩʢʘʷ ʥʘʨʫʞʥʘʷ ʥʦʤʠʥʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 18 ʤʤ ʰʘʛ ʢʨʫʧ-

ʥʳʡ, ʧʦʣʝ ʜʦʧʫʩʢʘ    ʨʝʟʴʙʳ 6g; 

ʄ18ʭ0,5-6g  ʨʝʟʴʙʘ ʤʝʪʨʠʯʝʩʢʘʷ ʥʘʨʫʞʥʘʷ ʥʦʤʠʥʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 18 ʤʤ, ʧʦʣʝ 

ʜʦʧʫʩʢʘ    ʨʝʟʴʙʳ 6g, ʰʘʛ ʤʝʣʢʠʡ ʈ=0,5; 

ʄ18LH-6g ʨʝʟʴʙʘ ʤʝʪʨʠʯʝʩʢʘʷ ʥʘʨʫʞʥʘʷ ʥʦʤʠʥʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 18 ʤʤ ʰʘʛ 

ʢʨʫʧʥʳʡ, ʧʦʣʝ ʜʦʧʫʩʢʘ    ʨʝʟʴʙʳ 6g, ʣʝʚʘʷ; 

ʄ18-6ʅ ʨʝʟʴʙʘ ʤʝʪʨʠʯʝʩʢʘʷ ʚʥʫʪʨʝʥʥʷʷ ʥʦʤʠʥʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 18 ʤʤ ʰʘʛ 

ʢʨʫʧʥʳʡ, ʧʦʣʝ ʜʦʧʫʩʢʘ    ʨʝʟʴʙʳ 6ʅ. 

ʈʝʟʴʙʘ ʜʶʡʤʦʚʘʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡ ʦʩʥʦʚʥʳʝ 

ʨʘʟʤʝʨʳ ʜʶʡʤʦʚʦʡ ʨʝʟʴʙʳ. ʈʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʡ ʆʉʊ ʅʂʊʇ 1260 ʦʪʤʝʥʝʥ, ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʜʶʡʤʦʚʦʡ ʨʝʟʴʙʳ ʚ ʥʦʚʳʭ ʨʘʟʨʘʙʦʪʢʘʭ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

ʈʝʟʴʙʘ ʪʨʝʫʛʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʩ ʫʛʣʦʤ ʧʨʠ ʚʝʨʰʠʥʝ 55
ʦ
 (ʨʠʩʫʥʦʢ 13.10). 

 

ʈʠʩ.13.10. ʇʨʦʬʠʣʴ ʜʶʡʤʦʚʦʡ ʨʝʟʴʙʳ 

ʊʨʫʙʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʨʝʟʴʙʘ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 6367-81 ʪʨʫʙʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʨʝʟʴʙʘ ʠʤʝʝʪ ʧʨʦʬʠʣʴ 

ʜʶʡʤʦʚʦʡ ʨʝʟʴʙʳ, ʪ. ʝ. ʨʘʚʥʦʙʝʜʨʝʥʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ʩ ʫʛʣʦʤ ʧʨʠ ʚʝʨh ʠʥʝ, ʨʘʚʥʳʤ 

55Á( ʨʠʩʫʥʦʢ 13.11). 

ʈʝʟʴʙʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʘ ʜʣʷ ʜʠʘʤʝʪʨʦʚ ʦʪ 1/16" ʜʦ 6" ʧʨʠ ʯʠʩʣʝ ʰʘʛʦʚ z ʦʪ 28 ʜʦ 

11. ʅʦʤʠʥʘʣʴʥʳʡ ʨʘʟʤʝʨ ʨʝʟʴʙʳ ʫʩʣʦʚʥʦ ʦʪʥʝʩʝʥ ʢ ʚʥʫʪʨʝʥʥʝʤʫ ʜʠʘʤʝʪʨʫ ʪʨʫʙʳ (ʢ 
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ʚʝʣʠʯʠʥʝ ʫʩʣʦʚʥʦʛʦ ʧʨʦʭʦʜʘ). ʊʘʢ, ʨʝʟʴʙʘ ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʜʠʘʤʝʪʨʦʤ 1 ʤʤ ʠʤʝʝʪ 

ʜʠʘʤʝʪʨ ʫʩʣʦʚʥʦʛʦ ʧʨʦʭʦʜʘ 25 ʤʤ, ʘ ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ 33,249 ʤʤ. 

 

ʈʠʩ.13.11 ʇʨʦʬʠʣʴ ʪʨʫʙʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʨʝʟʴʙʳ 

ʇʨʠʤʝʨʳ ʫʩʣʦʚʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ: 

G1
1
/2 -ɸ  ʨʝʟʴʙʘ ʪʨʫʙʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ,1

1
/2 ʫʩʣʦʚʥʳʡ ʧʨʦʭʦʜ ʚ ʜʶʡʤʘʭ, ʢʣʘʩʩ 

ʪʦʯʥʦʩʪʠ ɸ; 

G1
1
/2LH-B-40 ʨʝʟʴʙʘ ʪʨʫʙʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ,1

1
/2 ʫʩʣʦʚʥʳʡ ʧʨʦʭʦʜ ʚ ʜʶʡʤʘʭ, 

ʣʝʚʘʷ, ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ ɺ, ʜʣʠʥʘ ʩʚʠʥʯʠʚʘʥʠʷ 40 ʤʤ. 

ʈʝʟʴʙʘ ʪʨʘʧʝʮʝʠʜʘʣʴʥʘʷ 

ʈʝʟʴʙʘ ʩ ʧʨʦʬʠʣʝʤ ʚ ʚʠʜʝ ʨʘʚʥʦʙʦʯʥʦʡ ʪʨʘʧʝʮʠʠ ʩ ʫʛʣʦʤ 30
ʦ
 (ʨʠʩʫʥʦʢ 13.12). 

ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠʣʠ ʚʨʘʱʝʥʠʷ ʚ 

ʪʷʞʝʣʦ ʥʘʛʨʫʞʝʥʥʳʭ ʧʦʜʚʠʞʥʳʭ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʷʭ. ʏʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʭʦʜʦʚʳʭ ʚʠʥʪʦʚ, ʩʦʛʣʘʩʥʦ ɻʆʉʊ 24738-81 ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦ-

ʩʪʷʭ ʜʠʘʤʝʪʨʦʚ ʦʪ 8 ʜʦ 640 ʤʤ. 

ʊʨʘʧʝʮʝʠʜʘʣʴʥʘʷ ʨʝʟʴʙʘ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦʟʘʭʦʜʥʦʡ (ɻʆʉʊ 24738-81, ɻʆʉʊ 

24737-81) ʠ ʤʥʦʛʦʟʘʭʦʜʥʦʡ (ɻʆʉʊ 24739-81). ɻʆʉʊ 9484-81 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʦʬʠʣʴ 

ʪʨʘʧʝʮʝʠʜʘʣʴʥʦʡ ʨʝʟʴʙʳ. 

 

ʈʠʩ.13.12 ʇʨʦʬʠʣʴ ʪʨʘʧʝʮʝʠʜʘʣʴʥʦʡ ʨʝʟʴʙʳ 
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ʇʨʠʤʝʨ ʫʩʣʦʚʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ: 

Tr40ʭ6 - ʪʨʘʧʝʮʝʠʜʘʣʴʥʘʷ ʦʜʥʦʟʘʭʦʜʥʘʷ ʨʝʟʴʙʘ ʩ ʥʘʨʫʞʥʳʤ ʜʠʘʤʝʪʨʦʤ 40 ʤʤ, 

ʰʘʛʦʤ 6 ʤʤ. 

ʈʝʟʴʙʘ ʫʧʦʨʥʘʷ 

ʈʝʟʴʙʘ ʩ ʧʨʦʬʠʣʝʤ ʚ ʚʠʜʝ ʥʝʨʘʚʥʦʙʦʯʥʦʡ ʪʨʘʧʝʮʠʠ ʩ ʫʛʣʦʤ ʨʘʙʦʯʝʡ ʩʪʦʨʦʥʳ 

3
ʦ
 ʠ ʥʝʨʘʙʦʯʝʡ - 30

ʦ
 (ʨʠʩ. 13.13). ʋʧʦʨʥʘʷ ʨʝʟʴʙʘ, ʢʘʢ ʠ ʪʨʘʧʝʮʝʠʜʘʣʴʥʘʷ, ʤʦʞʝʪ 

ʙʳʪʴ ʦʜʥʦʟʘʭʦʜʥʦʡ ʠ ʤʥʦʛʦʟʘʭʦʜʥʦʡ. ɺʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʜʠʘʤʝʪʨʦʚ ʦʪ 10 

ʜʦ 640 ʤʤ (ɻʆʉʊ 10177-82). ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʙʦʣʴʰʠʭ ʫʩʠʣʠʡ, ʜʝʡʩʪʚʫ-

ʶʱʠʭ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ: ʚ ʜʦʤʢʨʘʪʘʭ, ʧʨʝʩʩʘʭ ʠ ʪ.ʜ. 

 

ʈʠʩ.13.13 ʇʨʦʬʠʣʴ ʫʧʦʨʥʦʡ ʨʝʟʴʙʳ 

ʇʨʠʤʝʨ ʫʩʣʦʚʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ: 

S80ʍ10 - ʫʧʦʨʥʘʷ ʦʜʥʦʟʘʭʦʜʥʘʷ ʨʝʟʴʙʘ ʩ ʥʘʨʫʞʥʳʤ ʜʠʘʤʝʪʨʦʤ 80 ʤʤ, ʰʘʛʦʤ 10 

ʤʤ; 

S80ʍ20(P10) - ʫʧʦʨʥʘʷ ʤʥʦʛʦʟʘʭʦʜʥʘʷ ʨʝʟʴʙʘ ʩ ʥʘʨʫʞʥʳʤ ʜʠʘʤʝʪʨʦʤ 80 ʤʤ, 

ʚʝʣʠʯʠʥʘ ʭʦʜʘ 20 ʤʤ, ʰʘʛ 10 ʤʤ 

ʈʝʟʴʙʘ ʧʨʷʤʦʫʛʦʣʴʥʘʷ (ʢʚʘʜʨʘʪʥʘʷ) 

ʈʝʟʴʙʘ ʩ ʧʨʷʤʦʫʛʦʣʴʥʳʤ (ʠʣʠ ʢʚʘʜʨʘʪʥʳʤ) ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʧʨʦʬʠʣʝʤ, ʧʦɻ ʪʦʤʫ 

ʚʩʝ ʝʝ ʨʘʟʤʝʨʳ ʫʢʘʟʳʚʘʶʪʩʷ ʥʘ ʯʝʨʪʝʞʝ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʚʠʞʝʥʠʷ ʪʷʞʝ-

ʣʦ ʥʘʛʨʫʞʝʥʥʳʭ ʧʦʜʚʠʞʥʳʭ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʆʙʳʯʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʛʨʫʟʦ-

ʚʳʭ ʠ ʭʦʜʦʚʳʭ ʚʠʥʪʘʭ (ʨʠʩ.13.14). 

 

ʈʠʩ.13.14. ʇʨʦʬʠʣʴ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʨʝʟʴʙʳ 
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ʈʝʟʴʙʘ ʢʨʫʛʣʘʷ 

ʈʝʟʴʙʘ ʩ ʢʨʫʛʣʳʤ ʧʨʦʬʠʣʝʤ (ɻʆʉʊ 9484-81) (ʨʠʩʫʥʦʢ 13.15). ʆʙʣʘʜʘʝʪ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʙʦʣʴʰʠʤ ʩʨʦʢʦʤ ʩʣʫʞʙʳ ʠ ʧʦʚʳʰʝʥʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʥʘʛʨʫʟʢʘʭ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʯʘʩʪʦ ʩʚʠʥʯʠʚʘʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʰʧʠʥʜʝʣʠ, ʚʝʥʪʠʣʠ ʠ 

ʪ.ʜ.), ʨʘʙʦʪʘʶʱʠʭ ʚ ʟʘʛʨʷʟʥʝʥʥʦʡ ʩʨʝʜʝ, ʘ ʪʘʢʞʝ ʜʣʷ ʪʦʥʢʦʩʪʝʥʥʳʭ ʜʝʪʘʣʝʡ ʩ ʥʘʢʘ-

ʪʘʥʥʦʡ ʠʣʠ ʰʪʘʤʧʦʚʘʥʥʦʡ ʨʝʟʴʙʦʡ, ʥʘʧʨʠʤʝʨ, ʮʦʢʦʣʴ ʵʣʝʢʪʨʦʣʘʤʧʳ. 

 

ʈʠʩ.13.15. ʇʨʦʬʠʣʴ ʢʨʫʛʣʦʡ ʨʝʟʴʙʳ 

ʇʨʠʤʝʨ ʫʩʣʦʚʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ: 

Rd16 - ʢʨʫʛʣʘʷ ʨʝʟʴʙʘ ʩ ʥʘʨʫʞʥʳʤ ʜʠʘʤʝʪʨʦʤ 16 ʤʤ. 

ɽʩʣʠ ʨʝʟʴʙʘ ʢʨʫʛʣʘʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʦʝʜʠʥʝʥʠʷʭ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʘʨʤʘ-

ʪʫʨʳ, ʪʦ ʦʙʦʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʩʣʝʜʫʶʱʠʤ: ʂʨ12ʭ 2,54 ɻʆʉʊ 13536-68. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʨʝʟʴʙʳ 

ʂʨʝʧʝʞʥʘʷ ʨʝʟʴʙʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʝ ʠ ʥʘʜʝʞʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ ʠ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ. ʂ ʵʪʦʤʫ ʪʠʧʫ ʦʪʥʦ-

ʩʷʪʩʷ ʤʝʪʨʠʯʝʩʢʘʷ. 

ʂʨʝʧʝʞʥʦ-ʫʧʣʦʪʥʠʪʝʣʴʥʘʷ ʨʝʟʴʙʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʠ ʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʙʝʟ ʫʯʝʪʘ ʫʜʘʨʥʳʭ ʥʘʛʨʫʟʦʢ). ʂ ʵʪʦʤʫ 

ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʤʝʪʨʠʯʝʩʢʘʷ ʩ ʤʝʣʢʠʤ ʰʘʛʦʤ, ʪʨʫʙ-

ʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʠ ʢʦʥʠʯʝʩʢʘʷ ʨʝʟʴʙʳ ʠ ʢʦʥʠʯʝʩʢʘʷ ʜʶʡʤʦʚʘʷ ʨʝʟʴʙʘ. 

ʍʦʜʦʚʘʷ ʨʝʟʴʙʘ ʩʣʫʞʠʪ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʧʦʩʪʫ-

ʧʘʪʝʣʴʥʦʝ. ʆʥʘ ʚʦʩʧʨʠʥʠʤʘʝʪ ʙʦʣʴʰʠʝ ʫʩʠʣʠʷ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʳʭ ʩʢʦʨʦʩʪʷʭ 

ʜʚʠʞʝʥʠʷ. ʂ ʵʪʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʨʝʟʴ-

ʙʳ: ʪʨʘʧʝʮʝʠʜʘʣʴʥʘʷ, ʫʧʦʨʥʘʷ, ʧʨʷʤʦʫʛʦʣʴʥʘʷ, ʢʨʫʛʣʘʷ. 

ʉʧʝʮʠʘʣʴʥʘʷ ʨʝʟʴʙʘ ʠʤʝʝʪ ʩʧʝʮʠʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʪʜʝʣʴ-

ʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: 
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- ʤʝʪʨʠʯʝʩʢʘʷ ʪʫʛʘʷ ʨʝʟʴʙʘ - ʨʝʟʴʙʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʥʘ ʩʪʝʨʞʥʝ (ʥʘ ʰʧʠʣʢɹʝ) ʠ ʚ 

ʦʪʚʝʨʩʪʠʠ (ʚ ʛʥʝʟʜʝ) ʧʦ ʥʘʠʙʦʣʴʰʠʤ ʧʨʝʜʝʣʴʥʳʤ ʨʘʟʤʝʨʘʤ; ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʥʘʪʷʛʦʤ; 

- ʤʝʪʨʠʯʝʩʢʘʷ ʨʝʟʴʙʘ ʩ ʟʘʟʦʨʘʤʠ - ʨʝʟʴʙʘ ʩ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʣʝʛ-

ʢʦʡ ʩʚʠʥʯʠʚʘʝʤʦʩʪʠ ʠ ʨʘʟʚʠʥʯʠʚʘʝʤʦʩʪʠ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʜʝʪʘʣʝʡ, ʨʘʙʦʪʘʶ-

ʱʠʭ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʢʦʛʜʘ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʩʭʚʘʪʳʚʘʥʠʷ (ʩʨʘʱʠ-

ʚʘʥʠʷ) ʦʢʠʩʥʳʭ ʧʣʝʥʦʢ, ʢʦʪʦʨʳʤʠ ʧʦʢʨʳʪʘ ʧʦʚʝʨʭʥʦʩʪʴ ʨʝʟʴʙʳ; 

- ʯʘʩʦʚʘʷ ʨʝʟʴʙʘ (ʤʝʪʨʠʯʝʩʢʘʷ) - ʨʝʟʴʙʘ, ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʯʘʩʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ (ʜʠʘʤʝʪʨʳ ʦʪ 0,25 ʜʦ 0,9 ʤʤ); 

- ʨʝʟʴʙʘ ʜʣʷ ʤʠʢʨʦʩʢʦʧʦʚ - ʨʝʟʴʙʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʪʫʙʫʩʘ ʩ ʦʙʲ-

ʝʢʪʠʚʦʤ; ʠʤʝʝʪ ʜʚʘ ʨʘʟʤʝʨʘ: 1) ʜʶʡʤʦʚʘʷ - ʜʠʘʤʝʪʨ 4/5 ɯ (20,270 ʤʤ) ʠ ʰʘʛ 0,705 ʤʤ 

(36 ʥʠʪʦʢ ʥʘ 1ɯ); 2) ʤʝʪʨʠʯʝʩʢʘʷ - ʜʠʘʤʝʪʨ 27 ʤʤ, ʰʘʛ 0,75 ʤʤ; 

- ʦʢʫʣʷʨʥʘʷ ʤʥʦʛʦʟʘʭʦʜʥʘʷ ʨʝʟʴʙʘ - ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʜʣʷ ʦʧʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ; 

ʧʨʦʬʠʣʴ ʨʝʟʴʙʳ - ʨʘʚʥʦʙʦʯʥʘʷ ʪʨʘʧʝʮʠʷ ʩ ʫʛʣʦʤ 60 
0
. 

ʀʟʦʙʨʘʞʝʥʠʝ ʨʝʟʴʙʳ 

ɻʆʉʊ 2.311-68 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʘʚʠʣʘ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʥʘʥʝʩʝʥʠʷ ʦʙʦʟʥʘʯʝʥʠʷ 

ʨʝʟʴʙʳ ʥʘ ʯʝʨʪʝʞʘʭ. 

ʈʝʟʴʙʫ ʥʘ ʩʪʝʨʞʥʝ ʠʟʦʙʨʘʞʘʶʪ ʩʧʣʦʰʥʳʤʠ ʦʩʥʦʚʥʳʤʠ ʣʠʥʠʷʤʠ ʧʦ ʥʘʨʫʞʥʦʤʫ 

ʜʠʘʤʝʪʨʫ ʨʝʟʴʙʳ ʠ ʩʧʣʦʰʥʳʤʠ ʪʦʥʢʠʤʠ ʣʠʥʠʷʤʠ - ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʜʠʘʤʝʪʨʫ. 

ʅʘ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʝʮʠʨʦʚʘʥʠʝʤ ʥʘ ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʫʶ 

ʦʩʠ ʩʪʝʨʞʥʷ, ʩʧʣʦʰʥʫʶ ʪʦʥʢʫʶ ʣʠʥʠʶ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʜʠʘʤʝʪʨʫ ʨʝʟʴʙʳ ʧʨʦʚʦʜʷʪ 

ʥʘ ʚʩʶ ʜʣʠʥʫ ʨʝʟʴʙʳ ʙʝʟ ʩʙʝʛʘ, ʘ ʥʘ ʚʠʜʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʝʮʠʨʦʚʘʥʠʝʤ ʥʘ ʧʣʦʩ-

ʢʦʩʪʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʢ ʦʩʠ ʩʪʝʨʞʥʷ, ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʜʠʘʤʝʪʨʫ ʨʝʟʴʙʳ ʧʨʦʚʦʜʷʪ 

ʜʫʛʫ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʫʶ 3/4 ʦʢʨʫʞʥʦʩʪʠ, ʨʘʟʦʤʢʥʫʪʫʶ ʚ ʣʶʙʦʤ ʤʝʩʪʝ (ʨʠʩʫ-

ʥʦʢ 13.16). 

ʈʘʩʩʪʦʷʥʠʝ  ʤʝʞʜʫ  ʪʦʥʢʦʡ  ʣʠʥʠʝʡ  ʠ  ʩʧʣʦʰʥʦʡ  ʦʩʥʦʚʥʦʡ  ʧʨʠʥʠʤʘ-

ʶʪ  ʚ  ʧʨʝʜʝʣʘʭ  ʥʝ  ʤʝʥʝʝ  0,8 ʤʤ  ʠ  ʥʝ  ʙʦʣʴʰʝ  ʰʘʛʘ  ʨʝʟʴʙʳ  ʈ. 
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ʈʠʩ.13.16 ʀʟʦʙʨʘʞʝʥʠʝ ʨʝʟʴʙʳ ʥʘ ʩʪʝʨʞʥʝ 

ʈʝʟʴʙʫ ʚ ʦʪʚʝʨʩʪʠʷʭ (ʨʠʩʫʥʦʢ 13.17) ʠʟʦʙʨʘʞʘʶʪ ʩʧʣʦʰʥʳʤʠ ʦʩʥʦʚʥʳʤʠ ʣʠʥʠ-

ʷʤʠ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʜʠʘʤʝʪʨʫ ʨʝʟʴʙʳ ʠ ʩʧʣʦʰʥʳʤʠ ʪʦʥʢʠʤʠ ʣʠʥʠʷʤʠ  - ʧʦ ʥʘʨʫʞ-

ʥʦʤʫ ʜʠʘʤʝʪʨʫ. 

 ʅʘ ʨʘʟʨʝʟʘʭ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʩʠ ʦʪʚʝʨʩʪʠʷ, ʩʧʣʦʰʥʫʶ ʪʦʥʢʫʶ ʣʠʥʠʶ ʧʦ 

ʥʘʨʫʞʥʦʤʫ ʜʠʘʤʝʪʨʫ ʨʝʟʴʙʳ ʧʨʦʚʦʜʷʪ ʥʘ ʚʩʶ ʜʣʠʥʫ ʨʝʟʴʙʳ ʙʝʟ ʩʙʝʛʘ, ʘ ʥʘ ʠʟʦʙʨʘ-

ʞʝʥʠʷʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʝʮʠʨʦʚʘʥʠʝʤ ʥʘ ʧʣʦʩʢʦʩʪʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʦʩʠ ʦʪʚʝʨ-

ʩʪʠʷ, ʧʦ ʥʘʨʫʞʥʦʤʫ ʜʠʘʤʝʪʨʫ ʨʝʟʴʙʳ ʧʨʦʚʦʜʷʪ ʜʫʛʫ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʫʶ 3/4 

ʦʢʨʫʞʥʦʩʪʠ, ʨʘʟʦʤʢʥʫʪʫʶ ʚ ʣʶʙʦʤ ʤʝʩʪʝ. 

 

ʈʠʩ.13.17. ʀʟʦʙʨʘʞʝʥʠʝ ʨʝʟʴʙʳ ʚ ʦʪʚʝʨʩʪʠʠ 

ʈʝʟʴʙʫ, ʧʦʢʘʟʳʚʘʝʤʫʶ ʢʘʢ ʥʝʚʠʜʠʤʫʶ (ʨʠʩʫʥʦʢ 13.18), ʠʟʦʙʨʘʞʘʶʪ ʰʪʨʠʭʦ-

ʚʳʤʠ ʣʠʥʠʷʤʠ ʦʜʥʦʡ ʪʦʣʱʠʥʳ ʧʦ ʥʘʨʫʞʥʦʤʫ ʠ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʜʠʘʤʝʪʨʫ. 

 

ʈʠʩ.13.18. ʀʟʦʙʨʘʞʝʥʠʝ ʥʝʚʠʜʠʤʦʡ ʨʝʟʴʙʳ 

ʃʠʥʠʶ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʛʨʘʥʠʮʫ ʨʝʟʴʙʳ, ʥʘʥʦʩʷʪ ʥʘ ʩʪʝʨʞʥʝ ʠ ʚ ʦʪʚʝʨʩʪʠʠ ʩ 

ʨʝʟʴʙʦʡ ʚ ʢʦʥʮʝ ʧʦʣʥʦʛʦ ʧʨʦʬʠʣʷ ʨʝʟʴʙʳ (ʜʦ ʥʘʯʘʣʘ ʩʙʝʛʘ). ɻʨʘʥʠʮʫ ʨʝʟʴʙʳ ʧʨʦʚʦ-
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ʜʷʪ ʜʦ ʣʠʥʠʠ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ ʨʝʟʴʙʳ ʠ ʠʟʦʙʨʘʞʘʶʪ ʩʧʣʦʰʥʦʡ ʦʩʥʦʚʥʦʡ ʠʣʠ 

ʰʪʨʠʭʦʚʦʡ ʣʠʥʠʝʡ, ʝʩʣʠ ʨʝʟʴʙʘ ʠʟʦʙʨʘʞʝʥʳ ʢʘʢ ʥʝʚʠʜʠʤʘʷ (ʨʠʩʫʥʢʠ 13.19, 13.20). 

 

ʈʠʩ.13.19. ʀʟʦʙʨʘʞʝʥʠʝ ʛʨʘʥʠʮʳ ʨʝʟʴʙʳ 

ʐʪʨʠʭʦʚʢʫ ʚ ʨʘʟʨʝʟʘʭ ʠ ʩʝʯʝʥʠʷʭ ʧʨʦʚʦʜʷʪ ʜʦ ʣʠʥʠʠ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ 

ʨʝʟʴʙʳ ʥʘ ʩʪʝʨʞʥʷʭ ʠ ʜʦ ʣʠʥʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʘʤʝʪʨʘ ʚ ʦʪʚʝʨʩʪʠʠ, ʪ.ʝ. ʚ ʦʙʦʠʭ ʩʣʫ-

ʯʘʷʭ ʜʦ ʩʧʣʦʰʥʦʡ ʦʩʥʦʚʥʦʡ ʣʠʥʠʠ (ʨʠʩʫʥʦʢ 116). 

 

ʈʠʩ.13.20 ʀʟʦʙʨʘʞʝʥʠʝ ʨʝʟʴʙʳ ʚ ʨʘʟʨʝʟʝ 

ɼʦʧʫʩʢʘʝʪʩʷ ʠʟʦʙʨʘʞʘʪʴ ʥʝʜʦʨʝʟ ʨʝʟʴʙʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 13.21. 

 

ʈʠʩ.13.21. ʀʟʦʙʨʘʞʝʥʠʝ ʥʝʜʦʨʝʟʘ ʨʝʟʴʙʳ 

ʅʘ ʯʝʨʪʝʞʘʭ, ʧʦ ʢʦʪʦʨʳʤ ʨʝʟʴʙʫ ʥʝ ʚʳʧʦʣʥʷʶʪ, ʢʦʥʝʮ ʛʣʫʭʦʛʦ ʨʝʟʴʙʦʚʦʛʦ ʦʪ-

ʚʝʨʩʪʠʷ ʜʦʧʫʩʢʘʝʪʩʷ ʠʟʦʙʨʘʞʘʪʴ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʘʭ, ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʟ-

ʥʦʩʪʠ ʤʝʞʜʫ ʛʣʫʙʠʥʦʡ ʦʪʚʝʨʩʪʠʷ ʧʦʜ ʨʝʟʴʙʫ ʠ ʜʣʠʥʦʡ ʨʝʟʴʙʳ (ʨʠʩʫʥʦʢ 13.22). 
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ʈʠʩ.13.22. ʋʧʨʦʱʝʥʠʝ ʚ ʠʟʦʙʨʘʞʝʥʠʠ ʨʝʟʴʙʳ 

ʌʘʩʢʠ ʥʘ ʩʪʝʨʞʥʝ ʩ ʨʝʟʴʙʦʡ ʠ ʚ ʦʪʚʝʨʩʪʠʠ ʩ ʨʝʟʴʙʦʡ, ʥʝ ʠʤʝʶʱʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʧʨʦʝʢʮʠʠ ʥʘ ʧʣʦʩʢʦʩʪʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʦʩʠ 

ʩʪʝʨʞʥʷ  ʠʣʠ ʦʪʚʝʨʩʪʠʷ, ʥʝ ʠʟʦʙʨʘʞʘʶʪ (ʨʠʩʫʥʦʢ 13.23). ʉʧʣʦʰʥʘʷ ʪʦʥʢʘʷ ʣʠʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʷ ʨʝʟʴʙʳ ʥʘ ʩʪʝʨʞʥʝ ʜʦʣʞʥʘ ʧʝʨʝʩʝʢʘʪʴ ʣʠʥʠʶ ʛʨʘʥʠʮʳ ʬʘʩʢʠ. 

ʅʘ ʨʘʟʨʝʟʘʭ ʨʝʟʴʙʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʚ ʠʟʦʙʨʘʞʝʥʠʷʭ ʥʘ ʧʣʦʩʢʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʦʡ 

ʢ ʝʛʦ ʦʩʠ, ʚ ʦʪʚʝʨʩʪʠʠ ʧʦʢʘʟʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʯʘʩʪʴ ʨʝʟʴʙʳ, ʢʦʪʦʨʘʷ ʥʝ ʟʘʢʨʳʪʘ ʨʝʟʴ-

ʙʦʡ ʩʪʝʨʞʥʷ (ʨʠʩʫʥʦʢ 13.23). 

 

ʈʠʩ.13.23. ʈʘʟʨʝʟ ʨʝʟʴʙʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

 

ʈʠʩ.13.24. ʆʙʦʟʥʘʯʝʥʠʝ ʥʘʨʫʞʥʦʡ ʨʝʟʴʙʳ 

ʆʙʦʟʥʘʯʝʥʠʝ ʨʝʟʴʙ ʫʢʘʟʳʚʘʶʪ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʪʘʥʜʘʨʪʘʤ ʥʘ ʨʘʟʤʝʨʳ ʠ 

ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʝʟʴʙ ʠ ʦʪʥʦʩʷʪ ʠʭ ʜʣʷ ʚʩʝʭ ʨʝʟʴʙ, ʢʨʦʤʝ ʢʦʥʠʯʝʩʢʦʡ ʠ 

ʪʨʫʙʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ, ʢ ʥʘʨʫʞʥʦʤʫ ʜʠʘʤʝʪʨʫ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 13.24 ʠ 

13.25. 
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ʈʠʩ.13.25. ʆʙʦʟʥʘʯʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʨʝʟʴʙʳ 

ʆʙʦʟʥʘʯʝʥʠʝ ʢʦʥʠʯʝʩʢʦʡ ʠ ʪʨʫʙʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʨʝʟʴʙʳ ʥʘʥʦʩʷʪ, ʢʘʢ ʧʦʢʘ-

ʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 13.26. 

 

ʈʠʩ.13.26. ʆʙʦʟʥʘʯʝʥʠʝ ʢʦʥʠʯʝʩʢʦʡ ʠ ʪʨʫʙʥʦʡ ʨʝʟʴʙʳ 

 

ʂʨʝʧʝʞʥʳʝ ʜʝʪʘʣʠ 

ʂʨʝʧʸʞʥʳʝ ʜʝʪʘʣʠ - ʜʝʪʘʣʠ ʜʣʷ ʥʝʧʦʜʚʠʞʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʯʘʩʪʝʡ ʤʘʰʠʥ ʠ 

ʢʦʥʩʪʨʫʢʮʠʡ. ʂ ʥʠʤ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ ʜʝʪʘʣʠ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝ-

ʥʠʡ: ʙʦʣʪʳ, ʚʠʥʪʳ, ʰʧʠʣʴʢʠ, ʛʘʡʢʠ, ʰʫʨʫʧʳ, ʰʘʡʙʳ, ʰʧʣʠʥʪʳ, ʘ ʪʘʢ-

ʞʝ ʰʪʠʬʪʳ. 

ʆʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʨʝʟʴʙʦʚʳʭ ʢʨʝʧʝʞʥʳʭ ʜʝʪʘʣʝʡ ʷʚʣʷʝʪʩʷ ʨʝʟʴʙʘ, ʬʦʨʤʘ ʠ 

ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʘʥʜʘʨʪʘʤ. 

ɹʦʣʪ (ʨʠʩʫʥʦʢ 13.27) - ʢʨʝʧʸʞʥʘʷ ʜʝʪʘʣʴ ʜʣʷ ʨʘʟʲʸʤʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʯʘʩʪʝʡ 

ʤʘʰʠʥ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʚʠʜʝ ʩʪʝʨʞʥʷ ʩ ʨʝʟʴʙʦʡ ʥʘ ʦʜʥʦʤ ʢʦʥʮʝ ʠ ʰʝʩʪʠ- ʠʣʠ ʯʝʪʳ-

ʨʸʭʛʨʘʥʥʦʡ ʛʦʣʦʚʢʦʡ ʥʘ ʜʨʫʛʦʤ. ʂʦʥʩʪʨʫʢʮʠʠ ʙʦʣʪʦʚ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʙʦʣʪʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ɹʦʣʪʳ ʠʟʛʦʪʦʚʣʷʶʪ ʠʟ ʫʛʣʝʨʦʜʠʩʪʦʡ, 

ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʦʡ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦʡ ʩʪʘʣʠ, ʣʘʪʫʥʠ ʠ ʜʨ. 
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ʈʠʩ.13.27. ɹʦʣʪ 

ɺʠʥʪ  (ʨʠʩʫʥʦʢ 13.28) - ʠʟʜʝʣʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʠʣʠ ʢʦʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʩ 

ʨʝʟʴʙʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʈʘʟʣʠʯʘʶʪ ʚʠʥʪʳ, ʩ ʧʦʪʘʡʥʦʡ, ʧʦʣʫʧʦʪʘʡʥʦʡ, ʧʦʣʫʢʨʫʛ-

ʣʦʡ, ʰʝʩʪʠʛʨʘʥʥʦʡ, ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʠ ʛʣʘʜʢʦʡ ʛʦʣʦʚʢʘʤʠ. 

 

ʈʠʩ.13.28. ɺʠʥʪ 

ɻʘʡʢʘ (ʨʠʩʫʥʦʢ 13.29) - ʜʝʪʘʣʴ ʨʝʟʴʙʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠʣʠ ʚʠʥʪʦʚʦʡ ʧʝʨʝʜʘʯʠ, 

ʠʤʝʶʱʘʷ ʦʪʚʝʨʩʪʠʝ ʩ ʨʝʟʴʙʦʡ. 

ʂʨʝʧʸʞʥʘʷ ʛʘʡʢʘ ʚ ʨʝʟʴʙʦʚʦʤ ʩʦʝʜʠʥʝʥʠʠ ʥʘʚʠʥʯʠʚʘʝʪʩʷ ʥʘ ʢʦʥʝʮ ʙʦʣʪʘ ʠʣʠ 

ʰʧʠʣʴʢʠ ʠʣʠ ʞʝ ʥʘ ʨʝʟʴʙʦʚʦʡ ʫʯʘʩʪʦʢ ʚʘʣʘ, ʦʩʠ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʦʪ ʦʩʝʚʦʛʦ ʧʝʨʝʤʝ-

ʱʝʥʠʷ ʩʠʜʷʱʠʭ ʥʘ ʥʠʭ ʜʝʪʘʣʝʡ - ʧʦʜʰʠʧʥʠʢʦʚ ʢʘʯʝʥʠʷ, ʰʢʠʚʦʚ ʠ ʪ. ʧ. 

 

ʈʠʩ.13.29. ɻʘʡʢʠ 

ʐʧʠʣʴʢʘ, ʢʨʝʧʸʞʥʘʷ ʜʝʪʘʣʴ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʩʪʝʨʞʝʥʴ 

ʩ ʨʝʟʴʙʦʡ ʥʘ ʦʙʦʠʭ ʢʦʥʮʘʭ (ʨʠʩʫʥʦʢ 13.30). ʂʦʥʝʮ ʰʧʠʣʴʢʠ ʚʚʠʥʯʠʚʘʝʪʩʷ ʚ ʦʜʥʫ ʠʟ 

ʩʦʝʜʠʥʷʝʤʳʭ ʜʝʪʘʣʝʡ, ʘ ʜʨʫʛʘʷ ʜʝʪʘʣʴ ʧʨʠʞʠʤʘʝʪʩʷ ʢ ʧʝʨʚʦʡ ʧʨʠ ʥʘʚʠʥʯʠʚʘʥʠʠ ʛʘʡ-

ʢʠ ʥʘ ʜʨʫʛʦʡ ʢʦʥʝʮ ʰʧʠʣʴʢʠ. 
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ʈʠʩ.13.30. ʐʧʠʣʴʢʘ 

ʐʘʡʙʘ (ʨʠʩʫʥʦʢ 13.31),  ʜʝʪʘʣʴ, ʧʦʜʢʣʘʜʳʚʘʝʤʘʷ ʧʦʜ ʛʘʡʢʫ ʠʣʠ ʛʦʣʦʚʢʫ ʙʦʣʪʘ 

ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʩʤʷʪʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʦʝʜʠʥʷʝʤʳʭ ʜʝʪʘʣʝʡ, ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʠʭ 

ʦʪ ʮʘʨʘʧʠʥ ʧʨʠ ʟʘʚʠʥʯʠʚʘʥʠʠ ʛʘʝʢ, ʚʠʥʪʦʚ ʠ ʜʣʷ ʧʝʨʝʢʨʪrʠʷ ʟʘʟʦʨʘ ʤʝʞʜʫ ʩʪʝʨʞʥʝʤ 

ʙʦʣʪʘ ʠ ʦʪʚʝʨʩʪʠʝʤ ʚ ʜʝʪʘʣʷʭ. 

ʐʘʡʙʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʦʧʦʨʳ, ʝʩʣʠ 

ʦʧʦʨʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟ ʤʷʛʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʥʝʨʦʚʥʘʷ, ʘ ʪʘʢʞʝ ʝʩʣʠ ʦʪʚʝʨʩʪʠʝ 

ʧʦʜ ʚʠʥʪ ʧʨʦʜʦʣʛʦʚʘʪʦʝ ʠʣʠ ʫʚʝʣʠʯʝʥʥʦʛʦ ʜʠʘʤʝʪʨʘ. ʂʦʩʫʶ ʠ ʩʬʝʨʠʯʝʩʢʠʝ ʰʘʡʙʳ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʝʨʝʢʦʩʘ ʛʘʡʢʠ ʠʣʠ ʛʦʣʦʚʢʠ ʚʠʥʪʘ ʧʨʠ ʟʘʪʷʞʢʝ. ɹʳʩʪʨʦ-

ʩʲʸʤʥʫʶ ʰʘʡʙʫ ʧʨʠʤʝʥʷʶʪ ʚ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʭ ʜʣʷ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ ʥʘ ʩʥʷʪʠʝ ʦʙ-

ʨʘʙʦʪʘʥʥʦʡ ʜʝʪʘʣʠ ʠ ʫʩʪʘʥʦʚʢʫ ʥʦʚʦʡ. ʇʨʫʞʠʥʥʘʷ ʰʘʡʙʘ ʫʤʝʥʴʰʘʝʪ ʦʧʘʩʥʦʩʪʴ ʩʘ-

ʤʦʦʪʚʠʥʯʠʚʘʥʠʷ ʚʠʥʪʦʚ ʠʣʠ ʛʘʝʢ ʙʣʘʛʦʜʘʨʷ ʩʠʣʘʤ ʫʧʨʫʛʦʩʪʠ ʩʞʘʪʦʡ ʰʘʡʙʳ. 

 

ʈʠʩ.13.31. ʐʘʡʙʳ 

ʉʪʦʧʦʨʥʘʷ (ʟʘʧʠʨʘʶʱʘʷ) ʰʘʡʙʘ ʧʫʪʸʤ ʦʪʛʠʙʘʥʠʷ ʝʸ ʯʘʩʪʝʡ ʫʩʪʨʘʥʷʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʦʚʦʨʦʪʘ ʛʘʡʢʠ ʠʣʠ ʚʠʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʦʨʥʦʡ ʜʝʪʘʣʠ ʠʣʠ ʚʘʣʘ (ʨʠʩʫʥʦʢ 

13.32). 
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ʈʠʩ.13.32. ʉʪʦʧʦʨʥʘʷ ʰʘʡʙʘ 

ʐʧʣʠʥʪ - ʧʨʦʚʦʣʦʯʥʳʡ ʩʪʝʨʞʝʥʴ ʧʦʣʫʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ, ʩʦʛʥʫʪʳʡ ʧʦʯʪʠ ʧʦ-

ʧʦʣʘʤ (ʨʠʩʫʥʦʢ 13.33). ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʬʠʢʩʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʩʣʘʙʦ 

ʥʘʛʨʫʞʝʥʥʳʭ ʩʦʧʨʷʞʸʥʥʳʭ ʜʝʪʘʣʝʡ ʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʘʤʦʦʪʚʠʥʯʠʚʘʥʠʷ ʛʘʝʢ. 

ɺʩʪʘʚʣʷʝʪʩʷ ʚ ʩʢʚʦʟʥʦʝ ʦʪʚʝʨʩʪʠʝ, ʚʳʩʪʫʧʘʶʱʠʝ ʢʦʥʮʳ ʨʘʟʚʦʜʷʪʩʷ (ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʨʘʟʚʝʜʝʥʠʷ ʦʜʥʘ ʧʦʣʦʚʠʥʢʘ ʰʧʣʠʥʪʘ ʜʝʣʘʝʪʩʷ ʜʣʠʥʥʝʝ ʜʨʫʛʦʡ). ʀʟʛʦʪʦʚʣʷʝʪʩʷ ʠʟ 

ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ. 

 

ʈʠʩ.13.33. ʐʧʣʠʥʪ 

ʐʪʠʬʪ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʠʣʠ ʢʦʥʠʯʝʩʢʠʡ ʩʪʝʨʞʝʥʴ ʜʣʷ ʥʝʧʦʜʚʠʞʥʦʛʦ ʩʦʝʜʠ-

ʥʝʥʠʷ ʜʝʪʘʣʝʡ, ʯʘʩʪʦ ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʸʥʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʥʘʛʨʫʟʦʢ (ʨʠʩʫʥʦʢ 13.34). ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʰʪʠʬʪʘ ʜʝʪʘʣʠ ʩʦ-

ʝʜʠʥʷʶʪʩʷ ʠ ʟʘʢʨʝʧʣʷʶʪʩʷ. ɿʘʪʝʤ ʚ ʥʠʭ ʧʨʦʩʚʝʨʣʠʚʘʝʪʩʷ ʠ ʨʘʟʚʸʨʪʳʚʘʝʪʩʷ ʦʪʚʝʨ-

ʩʪʠʝ, ʢʫʜʘ ʠ ʚʩʪʘʚʣʷʝʪʩʷ ʰʪʠʬʪ. ʂʦʥʠʯʝʩʢʠʡ ʰʪʠʬʪ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ, 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʥʦʛʦʢʨʘʪʥʦ ʙʝʟ ʫʤʝʥʴʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʝʪʘ-

ʣʝʡ. 

 

ʈʠʩ.13.34. ʐʪʠʬʪʳ 
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ɹʦʣʪʘʤʠ, ʛʘʡʢʘʤʠ ʠ hʘʡʙʘʤʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʙʦʣʪʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʨʠʩʫʥʦʢ 

13.35), ʧʨʠ ʢʦʪʦʨʳʭ ʥʝ ʪʨʝʙʫʝʪʩʷ ʥʘʨʝʟʘʥʠʷ ʨʝʟʴʙʳ ʚ ʩʦʝʜʠʥʷʝʤʳʭ ʜʝʪʘʣʷʭ, ʦʜʥʘʢʦ 

ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʤʝʩʪʦ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʛʦʣʦʚʢʠ ʙʦʣʪʘ. 

 

ʈʠʩ.13.35. ɹʦʣʪʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ 

ʉʪʦʧʦʨʥʳʝ ʰʘʡʙʳ ʠ ʰʧʣʠʥʪʳ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʩʘʤʦʦʪʚʠʥʯʠʚʘʥʠʝ ʙʦʣʪʦʚ ʠ ʛʘʝʢ 

ʧʨʠ ʚʠʙʨʘʮʠʷʭ ʠ ʫʜʘʨʘʭ. 

ɽʩʣʠ ʨʘʟʤʝʱʝʥʠʝ ʙʦʣʪʦʚ ʟʘʪʨʫʜʥʝʥʦ ʠʣʠ ʥʝʞʝʣʘʪʝʣʴʥʦ ʜʝʣʘʪʴ ʩʢʚʦʟʥʦʝ ʦʪʚʝʨ-

ʩʪʠʝ ʚ ʜʝʪʘʣʷʭ, ʠʩʧʦʣʴʟʫʶʪ ʚʠʥʪʳ ʠ ʰʧʠʣʴʢʠ. 

ʋʧʨʦʱʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʢʨʝʧʝʞʥʳʭ ʜʝʪʘʣʝʡ 

ɻʆʉʊ 2.315-79  ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʫʧʨʦʱʝʥʥʳʝ ʠ ʫʩʣʦʚʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʢʨʝʧʝʞʥʳʭ ʜʝ-

ʪʘʣʝʡ ʥʘ ʩʙʦʨʦʯʥʳʭ ʯʝʨʪʝʞʘʭ ʠ ʯʝʨʪʝʞʘʭ ʦʙʱʝʛʦ ʚʠʜʘ. ʌʦʨʤʫ ʠʟʦʙʨʘʞʝʥʠʷ ʚʳʙʠ-

ʨʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʠ ʤʘʩʰʪʘʙʘ ʯʝʨʪʝʞʘ. ʂʨʝʧʸʞʥʳʝ ʜʝʪʘʣʠ, ʫ ʢʦʪʦ-

ʨʳʭ ʥʘ ʯʝʨʪʝʞʝ ʜʠʘʤʝʪʨʳ ʩʪʝʨʞʥʝʡ ʨʘʚʥʳ 2 ʤʤ ʠ ʤʝʥʝʝ, ʠʟʦʙʨʘʞʘʶʪ ʫʩʣʦʚʥʦ. ʈʘʟ-

ʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʜʦʣʞʝʥ ʜʘʚʘʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʘʨʘʢʪʝʨʝ ʩʦʝʜʠʥʝʥʠʷ. 

ʋʧʨʦʱʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʢʨʝʧʝʞʥʳʭ ʜʝʪʘʣʝʡ ʚ ʩʦʝʜʠʥʝʥʠʷʭ 

ʋʧʨʦʱʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʦʣʪʘ, ʰʘʡʙʳ ʠ 

ʛʘʡʢʠ  ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 13.36. 

 

ʈʠʩ.13.36. ʋʧʨʦʱʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʙʦʣʪʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 
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ʋʧʨʦʱʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʰʧʠʣʴʢʠ, ʢʦʨʦʥʯʘʪʦʡ ʛʘʡʢʠ ʠ 

ʰʧʣʠʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 13.37. 

 

ʈʠʩ.13.37. ʋʧʨʦʱʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ ʰʧʠʣʴʢʦʡ 

ʋʧʨʦʱʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʠʥʪʘ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʛʦ-

ʣʦʚʢʦʡ ʠ ʰʝʩʪʠʛʨʘʥʥʳʤ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦʜ ʢʣʶʯ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 13.38. 

 

ʈʠʩ.13.38. ʋʧʨʦʱʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚʠʥʪʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʐʪʠʬʪʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 13.39. 

 

ʈʠʩ.13.39. ʋʧʨʦʱʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ ʰʪʠʬʪʦʤ 

ʋʧʨʦʱʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʢʠʜʥʦʛʦ ʙʦʣʪʘ ʩ ʢʨʫʛʣʦʡ ʛʦ-

ʣʦʚʢʦʡ, ʰʘʡʙʳ ʠ ʛʘʡʢʠ-ʙʘʨʘʰʢʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 13.40. 

 

ʈʠʩ.13.40. ʋʧʨʦʱʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ ʦʪʢʠʜʥʳʤ ʙʦʣʪʦʤ 

ʋʧʨʦʱʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ ʚʠʥʪʦʤ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʛʦʣʦʚʢʦʡ ʧʨʝʜʩʪʘʚ-

ʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 13.41. 
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ʈʠʩ.13.40. ʋʧʨʦʱʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ ʚʠʥʪʦʤ 

 ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʛʦʣʦʚʢʦʡ 

  

ʋʧʨʦʱʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ ʚʠʥʪʦʤ ʩ ʧʦʪʘʡʥʦʡ ʛʦʣʦʚʢʦʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 13.41. 

 

ʈʠʩ.13.41. ʋʧʨʦʱʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ ʚʠʥʪʦʤ ʩ ʧʦʪʘʡʥʦʡ 

 ʛʦʣʦʚʢʦʡ 

ʂʣʠʥʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ 

ʂʣʠʥʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ - ʨʘʟʲʸʤʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʟʘʪʷʛʠʚʘʝʤʦʝ ʠʣʠ ʨʝʛʫ-

ʣʠʨʫʝʤʦʝ ʩ ʧʦʤʦʱʴʶ ʢʣʠʥʘ, ʚʳʧʦʣʥʷʝʪʩʷ ʦʙʳʯʥʦ ʥʘʧʨʷʞʸʥʥʳʤ, ʪ. ʝ. ʩ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʳʤ ʥʘʪʷʛʦʤ. ʄʘʣʳʡ ʫʛʦʣ ʩʢʦʩʘ ʢʣʠʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʦʪʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʠ 

ʩʘʤʦʪʦʨʤʦʞʝʥʠʝ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʝ ʚʳʧʘʜʝʥʠʶ ʢʣʠʥʘ (ʨʠʩʫʥʦʢ 13.42). 

ʂʣʠʥʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ - ʧʨʦʩʪʦʝ ʢʦʤʧʘʢʪʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʣʝʛʢʦ ʩʦʙʠʨʘʝʤʦʝ ʠ 

ʨʘʟʙʠʨʘʝʤʦʝ, ʝʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʩʦʝʜʠʥʝʥʠʷʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʧʨʠ ʨʘʙʦ-

ʪʝ ʢʦʨʨʦʟʠʠ, ʢʦʛʜʘ ʪʨʫʜʥʦ ʦʪʚʝʨʪʳʚʘʪʴ ʧʨʦʨʞʘʚʝʚʰʠʝ ʚʠʥʪʳ ʠ ʛʘʡʢʠ ʨʝʟʴʙʦʚʳʭ ʩʦ-

ʝʜʠʥʝʥʠʡ. 

 

ʈʠʩ.13.42. ʂʣʠʥʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ 
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ʐʧʦʥʦʯʥʳʝ ʩʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ 

ʐʧʦʥʦʯʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ - ʩʦʝʜʠʥʝʥʠʝ ʚʘʣʘ ʠ ʥʘʜʝʪʦʡ ʥʘ ʥʝʛʦ ʩ ʧʦʤʦ-

ʱʴʶ ʰʧʦʥʢʠ ʜʝʪʘʣʠ. 

ʐʧʦʥʢʘ - ʜʝʪʘʣʴ, ʩʦʝʜʠʥʷʶʱʘʷ ʚʘʣ ʩ ʚʪʫʣʢʦʡ, ʟʫʙʯʘʪʳʤ ʢʦʣʝʩʦʤ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʚʨʘʱʝʥʠʷ. ʏʘʩʪʦ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʰʧʦʥʢʠ ʢʣʠʥʦʚʳʝ (ɻʆʉʊ 24068-80), ʧʨʠʟʤʘʪʠʯʝ-

ʩʢʠʝ (ɻʆʉʊ 23360-78), ʠ ʩʝʛʤʝʥʪʥʳʝ (ɻʆʉʊ 24071-80). ʐʧʦʥʦʯʥʦʝ ʩʦʝʜʠʥʝʥʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 13.43. 

 

ʈʠʩ.13.43. ʐʧʦʥʦʯʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ 

 

ɿʫʙʯʘʪʳʝ, ʰʣʠʮʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ 

ɿʫʙʯʘʪʦʝ, ʰʣʠʮʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʩʪʫʧʦʚ (ʟʫʙʴʝʚ 

ʥʘ ʚʘʣʫ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʧʘʜʠʥ (ʰʣʠʮʝʚ) ʚ ʦʪʚʝʨʩʪʠʠ ʜʝʪʘʣʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʬʠʣʷ ʟʫʙʴʝʚ ʨʘʟʣʠʯʘʶʪ ʟʫʙʯʘʪʳʝ ʩʦʝʜʠʥʝʥʠʷ: ʧʨʷʤʦʙʦʯ-

ʥʦʝ (ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʝ), ʵʚʦʣʴʚʝʥʪʥʦʝ, ʤʝʣʢʦʟʫʙʦʝ ʪʨʝʫʛʦʣʴʥʦʝ (ʨʠʩʫ-

ʥʦʢ 13.44). 

 

ʈʠʩ. 13.44. ʇʨʦʬʠʣʠ ʟʫʙʴʝʚ 
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ʅʘ ʨʠʩʫʥʢʝ 13.45 ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʧʨʷ-

ʤʦʙʦʯʥʦʛʦ ʰʣʠʮʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩ ʮʝʥʪʨʠʨʦʚʘʥʠʝʤ ʧʦ ʥʘʨʫʞʥʦʤʫ ʜʠʘʤʝʪʨʫ 

(D),ʯʠʩʣʦ ʟʫʙʴʝʚ ï 6, ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ -28, ʨʘʟʤʝʨ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ ʠ ʧʦʣʝʡ 

ʜʦʧʫʩʢʦʚ ï 34H7/js6, ʜʣʷ ʚʪʫʣʢʠ ï H7, ʜʣʷ ʚʘʣʘ - js6, ʰʠʨʠʥʘ ʟʫʙʘ ʠ ʧʦʣʷ ʜʦʧʫʩʢʦʚ ï 

7P8/js7, ʜʣʷ ʚʪʫʣʢʠ ï ʈ8, ʜʣʷ ʚʘʣʘ - js7. 

 

ʈʠʩ.13.45. ʐʣʠʮʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ 

 

ʉʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ 

ʉʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ ʥʝʨʘʟʝ̡ʤʥʳʤʠ 

ʩʦʝʜʠʥʝʥʠʷʤʠ. ʇʨʦʯʥʦʩʪʴ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʫʜʘʨʥʳʭ ʥʘʛʨʫʟ-

ʢʘʭ ʜʦʚʝʜʝʥʘ ʜʦ ʧʨʦʯʥʦʩʪʠ ʜʝʪʘʣʝʡ ʠʟ ʮʝʣʦʛʦ ʤʝʪʘʣʣʘ. ʆʩʚʦʝʥʘ ʩʚʘʨʢʘ ʚʩʝʭ ʢʦʥ-

ʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ, ʚʢʣʶʯʘʷ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʝ, ʮʚʝʪʥʳʭ ʩʧʣʘʚʦʚ ʠ ʧʣʘʩʪʤʘʩʩ. 

ʉʚʘʨʦʯʥʘʷ ʩʙʦʨʥʘʷ ʝʜʠʥʠʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʨʘʟʲʸʤʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʚʫʭ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʪʘʣʝʡ, ʚʳʧʦʣʥʝʥʥʦʝ ʩ ʧʦʤʦʱʴʶ ʩʚʘʨʢʠ. 

ʉʚʘʨʢʦʡ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʥʝʨʘʟʲʝʤʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʝʞʘʪʦʤʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʚʘʨʠʚʘʝʤʳʤʠ ʯʘʩʪʷʤʠ ʧʨʠ ʠʭ ʤʝʩʪ-

ʥʦʤ ʠʣʠ ʦʙʱʝʤ ʥʘʛʨʝʚʝ, ʠʣʠ ʧʣʘʩʪʠʯʝʩʢʦʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ, ʠʣʠ ʩʦʚʤʝʩʪʥʦʤ ʜʝʡ-

ʩʪʚʠʠ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ (ɻʆʉʊ 2601-84). 
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ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʩʚʘʨʢʠ 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʝʝ 60-ʪʠ ʩʧʦʩʦʙʦʚ ʩʚʘʨʢʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ (ʨʠʩʫʥʦʢ 13.46):  

- ʩʚʘʨʢʘ ʧʣʘʚʣʝʥʠʝʤ, ʧʨʠ ʢʦʪʦʨʦʡ ʤʘʪʝʨʠʘʣ ʚ ʤʝʩʪʝ ʩʦʝʜʠʥʝʥʠʷ ʨʘʩʧʣʘʚʣʷʝʪʩʷ 

(ʜʫʛʦʚʘʷ, ʵʣʝʢʪʨʦʰʣʘʢʦʚʘʷ, ʵʣʝʢʪʨʦʥʥʦ-ʣʫʯʝʚʘʷ, ʧʣʘʟʤʝʥʥʘʷ, ʩʚʝʪʦʚʘʷ, ʛʘʟʦʚʘʷ ʠ 

ʜʨ);  

- ʩʚʘʨʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʚʣʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʤʘʪʝʨʠʘʣ ʚ ʤʝʩʪʝ ʩʦʝʜʠʥʝʥʠʷ 

ʥʘʛʨʝʚʘʝʪʩʷ ʠ ʧʣʘʩʪʠʯʝʩʢʠ ʜʝʬʦʨʤʠʨʫʝʪʩʷ (ʢʦʥʪʘʢʪʥʘʷ, ʚʳʩʦʢʦʯʘʩʪʦʪʥʘʷ, ʛʘʟʦʧʨʝʩ-

ʩʦʚʘʷ, ʪʨʝʥʠʝʤ ʠ ʜʨ); 

- ʩʚʘʨʢʘ ʜʘʚʣʝʥʠʝʤ, ʧʨʠ ʢʦʪʦʨʦʡ ʤʘʪʝʨʠʘʣ ʚ ʤʝʩʪʝ ʩʦʝʜʠʥʝʥʠʷ ʜʝʬʦʨʤʠʨʫʝʪʩʷ 

ʙʝʟ ʥʘʛʨʝʚʘ (ʭʦʣʦʜʥʘʷ, ʚʟʨʳʚʦʤ ʠ ʜʨ). 

ʊʘʢʞʝ ʨʘʟʣʠʯʘʶʪ ʩʚʘʨʢʫ ʧʦ: 

- ʚʠʜʫ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ - ʜʫʛʦʚʫʶ, ʛʘʟʦʚʫʶ, ʵʣʝʢʪʨʦʥʥʦ-

ʣʫʯʝʚʫʶ ʣʘʟʝʨʥʫʶ ʠ ʜʨ.; 

- ʩʧʦʩʦʙʫ ʟʘʱʠʪʳ ʤʘʪʝʨʠʘʣʘ - ʧʦʜ ʬʣʶʩʦʤ, ʚ ʟʘʱʠʪʥʳʭ ʛʘʟʘʭ,  ʚʘʢʫʫʤʝ ʠ ʜʨ.; 

- ʩʪʝʧʝʥʠ ʤʝʭʘʥʠʟʘʮʠʠ - ʨʫʯʥʫʶ, ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ. 

 

ʈʠʩ.13.46. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʩʚʘʨʢʠ 
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ɺ ʩʚʘʨʦʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʤʝʥʷʶʪ ʩʪʘʥʜʘʨʪʥʳʝ ʩʚʘʨʥʳʝ ʰʚʳ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʳʭ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ɻʆʉʊʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʚʘʨʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩʧʦʩʦʙʘ ʩʚʘʨʢʠ, ʢʦʪʦʨʳʡ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʩʚʘʨʠʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʯ-

ʥʦʩʪʥʳʤʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʩʦʝʜʠʥʝʥʠʶ. 

ʊʘʙʣʠʮʘ 13.1 

ʉʪʘʥʜʘʨʪʥʳʝ ʩʧʦʩʦʙʳ ʩʚʘʨʢʠ 

ɻʆʉʊ ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʧʦʩʦʙʘ 
ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝ-

ʥʠʝ 

5264-80 ʈʫʯʥʘʷ ʜʫʛʦʚʘʷ ʩʚʘʨʢʘ ʈ 

8713-79 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ ʧʦʜ ʩʣʦʝʤ ʬʣʶʩʘ 

ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʢʣʘʜʦʢ, ʧʦʜʫʰʝʢ ʠ 

ʧʦʜʚʘʨʦʯʥʦʛʦ ʰʚʘ 

ɸ 

ʊʦ ʞʝ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʣʶʩʦʚʦʡ ʧʦʜʫʰʢʠ ɸʬ 

ʊʦ ʞʝ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʣʴʥʦʡ ʧʦʜʢʣʘʜʢʠ ɸʩ 

ʇʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ ʧʦʜ ʩʣʦʝʤ 

ʬʣʶʩʘ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʢʣʘʜʦʢ, ʧʦʜʫ-

ʰʝʢ ʠ ʨʫʯʥʦʡ ʧʨʦʚʘʨʢʠ 

ʇ 

ʊʦ ʞʝ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʣʴʥʦʡ ʧʦʜʢʣʘʜʢʠ ʇʩ 

11533-75 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ ʧʦʜ ʬʣʶʩʦʤ (ʧʦʜ 

ʦʩʪʨʳʤ ʠ ʪʫʧʳʤ ʫʛʣʘʤʠ) ʩ ʨʫʯʥʦʡ ʧʦʜʚʘʨ-

ʢʦʡ 

ɸʨ 

ʇʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ ʧʦʜ ʬʣʩʁʦʤ 

(ʧʦʜ ʦʩʪʨʳʤ ʠ ʪʫʧʳʤ ʫʛʣʘʤʠ) ʩ ʨʫʯʥʦʡ 

ʧʦʜʚʘʨʢʦʡ 

ʇʨ 

15878-79 

ʉʚʘʨʢʠ ʢʦʥʪʘʢʪʥʳʝ:   

ʪʦʯʝʯʥʘʷ ʂʪ 

ʨʦʣʠʢʦʚʘʷ ʂʨ 
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ʨʝʣʴʝʬʥʘʷ ʂʚ 

ʩʪʳʢʦʚʘʷ ʂʩ 

15164-78 
ʕʣʝʢʪʨʦʰʣʘʢʦʚʘʷ ʩʚʘʨʢʘ ʧʨʦʚʦʣʦʯʥʳʤ 

ʵʣʝʢʪʨʦʜʦʤ 
ʐ  ɻ

14771-76 

ʕʣʝʢʪʨʦʜʫʛʦʚʘʷ ʩʚʘʨʢʘ ʚ ʟʘʱʠʪʥʳʭ ʛʘʟʘʭ:   

ʚ ʠʥʝʨʪʥʳʭ ʛʘʟʘʭ ʥʝʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢ-

ʪʨʦʜʦʤ 
ʀʅ 

ʚ ʫʛʣʝʢʠʩʣʦʤ ʛʘʟʝ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢ-

ʪʨʦʜʦʤ 
ʋʇ 

14806-80 
ʕʣʝʢʪʨʦʜʫʛʦʚʘʷ ʩʚʘʨʢʘ ʘʣʶʤʠʥʠʷ ʠ ʘʣʶ-

ʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʚ ʠʥʝʨʪʥʳʭ ʛʘʟʘʭ 
ɸʀʅʧ 

16310-80 
ʉʦʝʜʠʥʝʥʠʷ ʩʚʘʨʥʳʝ ʠʟ ʧʦʣʠʵʪʠʣʝʥʘ, ʧʦ-

ʣʠʧʨʦʧʠʣʝʥʘ ʠ ʚʠʥʠʧʣʘʩʪʘ 
ɻ,ʕ 

ʇʦ ʚʟʘʠʤʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʩʦʝʜʠʥʷʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʟʣʠʯʘʶʪ ʩʚʘʨʥʳʝ ʩʦ-

ʝʜʠʥʝʥʠʷ ʩʪʳʢʦʚʳʝ, ʥʘʭʣʝʩʪʦʯʥʳʝ, ʫʛʣʦʚʳʝ, ʪʘʚʨʦʚʳʝ, ʩ ʥʘʢʣʘʜʢʘʤʠ ʠ ʜʨ (ʨʠʩʫʥʦʢ 

13.47). 

 

ʈʠʩ.13.47. ʊʠʧʳ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

 

ʋʩʣʦʚʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʰʚʦʚ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʉʚʘʨʥʦʡ ʰʦʚ - ʫʯʘʩʪʦʢ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʳʚʘʶʱʠʡ 

ʩʚʘʨʠʚʘʝʤʳʝ ʵʣʝʤʝʥʪʳ. ʇʨʠ ʩʚʘʨʢʝ ʧʣʘʚʣʝʥʠʝʤ ʰʦʚ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʨʠ-

ʩʪʘʣʣʠʟʘʮʠʠ ʩʚʘʨʦʯʥʦʡ ʚʘʥʥʳ, ʧʨʠ ʩʚʘʨʢʝ ʜʘʚʣʝʥʠʝʤ - ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʠʬʬʫʟʠʠ.  

ʐʦʚ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʦʩʦʙʘ ʩʚʘʨʢʠ, ʫʩʣʦʚʥʦ ʠʟʦʙʨʘʞʘʶʪ: 
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ʚʠʜʠʤʳʡ - ʩʧʣʦʰʥʦʡ ʦʩʥʦʚʥʦʡ ʣʠʥʠʝʡ; 

ʥʝʚʠʜʠʤʳʡ - ʰʪʨʠʭʦʚʦʡ ʣʠʥʠʝʡ. 

ʅʘ ʨʠʩʫʥʢʝ 13.48.  ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʚʘʨʥʳʭ ʰʚʦʚ. 

 

ʈʠʩ.13.48. ʇʨʠʤʝʨ ʠʟʦʙʨʘʞʝʥʠʝ ʩʚʘʨʥʳʭ ʰʚʦʚ 

ɺʠʜʠʤʫʶ ʦʜʠʥʦʯʥʫʶ ʩʚʘʨʥʫʶ ʪʦʯʢʫ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʦʩʦʙʘ ʩʚʘʨʢʠ, ʫʩʣʦʚʥʦ 

ʠʟʦʙʨʘʞʘʶʪ ʟʥʘʢʦʤ "+", ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʶʪ ʩʧʣʦʰʥʳʤʠ ʣʠʥʠʷʤʠ. ʅʝʚʠʜʠʤʳʝ 

ʦʜʠʥʦʯʥʳʝ ʪʦʯʢʠ ʥʝ ʠʟʦʙʨʘʞʘʶʪ (ʨʠʩ.13.49.). 

 

ʈʠʩ.13.49. ʆʙʦʟʥʘʯʝʥʠʝ ʩʚʘʨʥʳʭ ʪʦʯʝʢ 

ʆʪ ʠʟʦʙʨʘʞʝʥʠʷ ʰʚʘ ʠʣʠ ʦʜʠʥʦʯʥʦʡ ʪʦʯʢʠ ʧʨʦʚʦʜʷʪ ʣʠʥʠʶ-

ʚʳʥʦʩʢʫ, ʟʘʢʘʥʯʠʚʘʶʱʫʶʩʷ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʩʪʨʝʣʢʦʡ. ʃʠʥʠʶ-ʚʳʥʦʩʢʫ ʧʨʝʜʧʦ-

ʯʪʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴ ʦʪ ʚʠʜʠʤʦʛʦ ʰʚʘ (ʨʠʩʫʥʢʠ 13.50). 

ʐʦʚ, ʨʘʟʤʝʨʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʪʦʨʦʛʦ ʩʪʘʥʜʘʨʪʘʤʠ ʥʝ ʫʩʪʘʥʦʚʣʝ-

ʥʳ (ʥʝʩʪʘʥʜʘʨʪʥʳʡ ʰʦʚ), ʠʟʦʙʨʘʞʘʶʪʩʷ ʩ ʫʢʘʟʘʥʠʝʤ ʨʘʟʤʝʨʦʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʰʚʘ ʧʦ ʜʘʥʥʦʤʫ ʯʝʨʪʝʞʫ (ʨʠʩʫʥʢʠ 13.50). 

 

ʈʠʩ.13.50. ʇʨʠʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʩʚʘʨʥʦʛʦ ʰʚʘ 
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ɻʨʘʥʠʮʳ ʰʚʘ ʠʟʦʙʨʘʞʘʶʪ ʩʧʣʦʰʥʳʤʠ ʦʩʥʦʚʥʳʤʠ ʣʠʥʠʷʤʠ, ʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʢʨʦʤʦʢ ʚ ʛʨʘʥʠʮʘʭ ʰʚʘ ï ʩʧʣʦʰʥʳʤʠ ʪʦʥʢʠʤʠ ʣʠʥʠʷʤʠ. 

 

ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʰʚʦʚ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚ ʩʪʨʫʢʪʫʨʝ ʰʚʘ ʰʝʩʪʴ, ʨʘʟʜʝʣʝʥʥʳʭ ʜʝʬʠʩʘʤʠ ʩʦʩʪʘʚʣʷʁ ʱʠʭ 

(ʨʠʩʫʥʢʠ 13.51). 

ʉʚʘʨʥʦʡ ʰʦʚ ʦʙʦʟʥʘʯʘʝʪʩʷ ʣʠʥʠʝʡ-ʚʳʥʦʩʢʦʡ, ʟʘʢʘʥʯʠʚʘʶʱʝʡʩʷ ʦʜʥʦʩʪʦʨʦʥʥʝʡ 

ʩʪʨʝʣʢʦʡ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʥʘ ʯʝʨʪʝʞʝ ʰʚʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʩʪʘʥʜʘʨʪʫ, 

ʦʙʦʟʥʘʯʝʥʠʝ ʩʪʘʥʜʘʨʪʘ ʫʢʘʟʳʚʘʶʪ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ ʯʝʨʪʝʞʘ (ʟʘʧʠʩʴ ʧʦ 

ʪʠʧʫ: "ʉʚʘʨʥʳʝ ʰʚʳ ... ʧʦ ...") ʠʣʠ ʪʘʙʣʠʮʝ. 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʟʥʘʢʠ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʩʚʘʨʥʳʭ ʰʚʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 

11. ɺ ʫʩʣʦʚʥʦʤ ʦʙʦʟʥʘʯʝʥʠʠ ʰʚʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʟʥʘʢʠ ʚʳʧʦʣʥʷʶʪ ʩʧʣʦʰʥʳʤʠ 

ʪʦʥʢʠʤʠ ʣʠʥʠʷʤʠ. ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʟʥʘʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʠʥʘʢʦʚʦʡ ʚʳʩʦʪʳ ʩ ʮʠʬ-

ʨʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʦʙʦʟʥʘʯʝʥʠʝ ʰʚʘ. 

 

ʈʠʩ.13.51. ʉʪʨʫʢʪʫʨʘ ʦʙʦʟʥʘʯʝʥʠʷ ʩʚʘʨʥʦʛʦ ʰʚʘ 



 

173 
 

ʊɽʄɸ 14. ʆʉʅʆɺʅʓɽ ʉʇʆʉʆɹʓ ʇʆʃʋʏɽʅʀʗ ɿɸɻʆʊʆɺʆʂ 

14.1 ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʣʠʚʦʢ. ɾʠʜʢʦʪʝʢʫʯʝʩʪʴ ʣʠʪʝʡʥʳʭ 

ʩʧʣʘʚʦʚ. ʋʩʘʜʢʘ ʣʠʪʝʡʥʳʭ ʩʧʣʘʚʦʚ. ʊʨʝʱʠʥʳ ʚ ʦʪʣʠʚʢʘʭ. ɻʘʟʦʚʳʝ ʨʘʢʦʚʠʥʳ ʠ 

ʧʦʨʠʩʪʦʩʪʴ ʚ ʦʪʣʠʚʢʘʭ. 

ʃʠʪʝʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ - ʦʪʨʘʩʣʴ, ʟʘʥʠʤʘʶʱʘʷʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʬʘʩʦʥʥʳʭ ʟʘ-

ʛʦʪʦʚʦʢ ʠʣʠ ʜʝʪʘʣʝʡ ʧʫʪʝʤ ʟʘʣʠʚʢʠ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʬʦʨʤʫ, 

ʧʦʣʦʩʪʴ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʢʦʥʬʠʛʫʨʘʮʠʶ ʟʘʛʦʪʦʚʢʠ (ʜʝʪʘʣʠ). ʂʦʥʝʯʥʫʶ ʧʨʦʜʫʢʮʠʶ 

ʥʘʟʳʚʘʶʪ ʦʪʣʠʚʢʦʡ. ʃʠʪʴʝʤ ʧʦʣʫʯʘʶʪ ʦʪʣʠʚʢʠ ʤʘʩʩʦʡ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʤʤʦʚ ʜʦ 

300ʪ. ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʧʦʩʦʙʘ ʣʠʪʴʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʲʝʤʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ ʢ ʪʦʯʥʦʩʪʠ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʣʠʚʦʢ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦʩʪʴʶ. 

ɺʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘ-

ʯʝʩʪʚʘ, ʥʘʜʝʞʥʦʩʪʠ, ʪʦʯʥʦʩʪʠ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʪʣʠʚʦʢ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʨʠʙʣʠʞʝ-

ʥʠʝʤ ʠʭ ʢ ʬʦʨʤʝ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʣʠʪʝʡʥʳʭ ʩʧʣʘʚʦʚ, ʫʩʪʨʘʥʝʥʠʝ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʪʨʫʜʘ.  

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʣʠʪʴʷ ʷʚʣʷʶʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʟʘʛʦʪʦʚʦʢ ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʘʣʣʘ ʠ ʚʝʩʦʚʦʡ ʪʦʯʥʦʩʪʠ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʪʣʠʚʦʢ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʭ ʛʘʙʘʨʠʪʦʚ ʠ ʤʘʩʩʳ, ʧʦʣʫʯʝʥʠʝ ʟʘʛʦʪʦʚʦʢ ʠʟ ʩʧʣʘʚʦʚ, 

ʥʝʧʦʜʜʘʶʱʠʭʩʷ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʠ ʪʨʫʜʥʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʨʝʟʘʥʠʝʤ 

(ʤʘʛʥʠʪʳ). 

  ʇʦ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʦʩʦʙʘ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʨʘʟʣʠʯʘʶʪ 

ʦʪʣʠʚʢʠ: 

ï ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ï ʦʪʣʠʚʢʠ ʜʣʷ ʜʝʪʘʣʝʡ, ʥʝ ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʥʘ ʧʨʦʯʥʦʩʪʴ 

ï ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ï ʦʪʣʠʚʢʠ ʜʣʷ ʜʝʪʘʣʝʡ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʥʘ ʧʨʦʯ-

ʥʦʩʪʴ ʠ ʨʘʙʦʪʘʶʱʠʭ ʧʨʠ ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ; 

ï ʦʩʦʙʦ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ - ʦʪʣʠʚʢʠ ʜʣʷ ʜʝʪʘʣʝʡ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʥʘ 

ʧʨʦʯʥʦʩʪʴ ʠ ʨʘʙʦʪʘʶʱʠʭ ʧʨʠ ʮʠʢʣʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ. 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʤʘʩʩʳ, ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʛʘʙʘʨʠʪʥʦʛʦ ʨʘʟʤʝʨʘ, ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ, ʢʦʣʠʯʝʩʪʚʘ ʩʪʝʨʞʥʝʡ, ʥʘʟʥʘʯʝʥʠʷ ʠ ʦʩʦʙʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʦʪʣʠʚʢʠ ʜʝʣʷʪ ʥʘ 6 ʛʨʫʧʧ ʩʣʦʞʥʦʩʪʠ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʣʘʜʢʠʤʠ ʠ ʧʨʷʤʦʣʠʥʝʡʥʳʤʠ ʥʘʨʫʞʥʳʤʠ ʧʦ-

ʚʝʨʭʥʦʩʪʷʤʠ ʩ ʥʘʣʠʯʠʝʤ ʥʝʚʳʩʦʢʠʭ ʫʩʠʣʠʚʘʶʱʠʭ ʨʝʙʝʨ, ʙʫʨʪʦʚ, ʬʣʘʥʮʝʚ, ʦʪʚʝʨ-

ʩʪʠʡ. ɺʥʫʪʨʝʥʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʩʪʦʡ ʬʦʨʤʳ. ʊʠʧʦʚʳʝ ʜʝʪʘʣʠ: ʢʨʳʰʢʠ, ʨʫʢʦʷʪʢʠ, 

ʜʠʩʢʠ, ʬʣʘʥʮʳ, ʤʫʬʪʳ, ʢʦʣʝʩʘ ʚʘʛʦʥʝʪʦʢ, ʤʘʭʦʚʠʢʠ ʜʣʷ ʚʝʥʪʠʣʝʡ ʠ ʪ.ʜ. 

ʐʝʩʪʘʷ ʛʨʫʧʧʘ ï ʦʪʣʠʚʢʠ ʩ ʦʩʦʙʦ ʩʣʦʞʥʳʤʠ ʟʘʢʨʳʪʳʤʠ ʢʦʨʦʙʯʘʪʳʤʠ ʠ ʮʠ-

ʣʠʥʜʨʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ. ʅʘ ʥʘʨʫʞʥʳʭ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʧʦʜ ʨʘʟʣʠʯ-

ʥʳʤʠ ʫʛʣʘʤʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʨʝʙʨʘ, ʢʨʦʥʰʪʝʡʥʳ ʠ ʬʣʘʥʮʳ. ɺʥʫʪʨʝʥʥʠʝ ʧʦʣʦʩʪʠ 

ʠʤʝʶʪ ʦʩʦʙʦ ʩʣʦʞʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʟʘʪʨʫʜʥʝʥʥʳʤʠ ʚʳʭʦʜʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʦʪʣʠʚʢʠ. ʊʠʧʦʚʳʝ ʜʝʪʘʣʠ: ʩʪʘʥʠʥʳ ʩʧʝʮʠʘʣʴʥʳʭ ʄʈʉ, ʩʣʦʞʥʳʝ ʢʦʨʧʫʩʘ ʮʝʥʪʨʦ-

ʙʝʞʥʳʭ ʥʘʩʦʩʦʚ, ʜʝʪʘʣʠ ʚʦʟʜʫʭʦʜʫʚʦʢ, ʨʘʙʦʯʠʝ ʢʦʣʝʩʘ ʛʠʜʨʦʪʫʨʙʠʥ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʭ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʪʠʧʘ ʩʧʣʘʚʦʚ 

ɻʆʉʊ 26645-85 ʫʩʪʘʥʘʚʣʠʚʘʝʪ 22 ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʘʪʝʨʠʘʣʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʣʠʚʦʢ: 

ʉʦʩʪʘʚ ʤʘʪʝʨʠʘʣʦʚ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʣʫʯʝʥʠʝ ʚ ʦʪʣʠʚʢʝ ʟʘʜʘʥʥʳʭ ʬʠʟʠ-

ʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ; ʩʚʦʡʩʪʚʘ ʠ ʩʪʨʫʢʪʫʨʘ ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʪʘʙʠʣʥɹʳʤʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʪʣʠʚʢʠ. 

ʄʘʪʝʨʠʘʣʳ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʭʦʨʦʰʠʤʠ ʣʠʪʝʡʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʚʳʩʦʢʦʡ ʞʠʜ-

ʢʦʪʝʢʫʯʝʩʪʴʶ, ʥʝʙʦʣʴʰʦʡ ʫʩʘʜʢʦʡ, ʥʠʟʢʦʡ ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ ʠ 

ʧʦʛʣʦʱʝʥʠʶ ʛʘʟʦʚ, ʛʝʨʤʝʪʠʯʥʦʩʪʴʶ), ʭʦʨʦʰʦ ʩʚʘʨʠʚʘʪʴʩʷ, ʣʝʛʢʦ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ 

ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʆʥʠ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʪʦʢʩʠʯʥʳʤʠ ʠ ʚʨʝʜʥʳʤʠ ʜʣʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ. ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʣʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʠ ʙʳʣʠ ʵʢʦʥʦʤʠʯʥʳʤʠ. 

ʃʠʪʝʡʥʳʝ ʩʧʣʘʚʳ 

 1. ʏʫʛʫʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʘ-

ʩʦʥʥʳʭ ʦʪʣʠʚʦʢ. ʏʫʛʫʥʥʳʝ ʦʪʣʠʚʢʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 80 % ʚʩʝʭ ʦʪʣʠʚʦʢ. 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʯʫʛʫʥ ʧʦʣʫʯʠʣ ʙʣʘʛʦʜʘʨʷ ʭʦʨʦʰʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʝʰʝʚʠʟʥʝ. ʀʟ ʩʝʨʦʛʦ ʯʫʛʫʥʘ ʧʦʣʫʯʘʶʪ ʩʘʤʳʝ ʜʝʰʝʚʳʝ 
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ʦʪʣʠʚʢʠ (ʚ 1,5 ʨʘʟʘ ʜʝʰʝʚʣʝ, ʯʝʤ ʩʪʘʣʴʥʳʝ, ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ï ʯʝʤ ʠʟ ʮʚʝʪʥʳʭ ʤʝʪʘʣ-

ʣʦʚ). ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʯʫʛʫʥʦʚ ʨʘʩʰʠʨʷʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʚʳʰʝ-

ʥʠʷ ʝʛʦ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʀʩʧʦʣʴʟʫʶʪ ʩʝʨʳʝ, ʚʳʩʦʢʦ-

ʧʨʦʯʥʳʝ, ʢʦʚʢʠʝ ʠ ʣʝʛʠʨʦʚʘʥʥʳʝ ʯʫʛʫʥʳ. 

2. ʉʪʘʣʴ ʢʘʢ ʣʠʪʝʡʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʣʠʚʦʢ ʜʝʪʘʣʝʡ, 

ʢʦʪʦʨʳʝ ʥʘʨʷʜʫ ʩ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʭʦʨʦʰʠʤʠ ʧʣʘʩʪʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ʏʝʤ ʦʪʚʝʪʩʪʚʝʥʥʝʝ ʤʘʰʠʥʘ, ʪʝʤ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʘ ʜʦʣʷ ʩʪʘʣʴʥʳʭ ʦʪʣʠ-

ʚʦʢ, ʠʜʫʱʠʭ ʥʘ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʝ. ʉʪʘʣʴʥʦʝ ʣʠʪʴʝ ʩʦʩʪʘʚʣʷʝʪ: ʚ ʪʝʧʣʦʚʦʟʘʭ ï 40é50 

% ʦʪ ʤʘʩʩʳ ʤʘʰʠʥʳ; ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʠ ʪʷʞʝʣʦʤ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ (ʢʦʣʝʩʘ ʛʠʜʨʘʚ-

ʣʠʯʝʩʢʠʭ ʪʫʨʙʠʥ ʩ ʤʘʩʩʦʡ 85 ʪʦʥʥ, ʠʥʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʪʦʥʥ) ï ʜʦ 60 %. 

ʉʪʘʣʴʥʳʝ ʦʪʣʠʚʢʠ ʧʦʩʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʥʝ ʫʩʪʫʧʘʶʪ 

ʧʦ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʦʢʦʚʢʘʤ. 

ʀʩʧʦʣʴʟʫʶʪʩʷ: ʫʛʣʝʨʦʜʠʩʪʳʝ ʩʪʘʣʠ 15ʃé55ʃ; ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ 25ɻʉʃ, 

30ʍɻʉʃ, 110ɻ13ʃ; ʥʝʨʞʘʚʝʶʱʠʝ ʩʪʘʣʠ 10ʍ13ʃ, 12ʍ18ʅ9ʊʃ ʠ ʜʨ. 

ʉʨʝʜʠ ʣʠʪʝʡʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʩʧʣʘʚʦʚ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʥʘʰʣʠ ʤʝʜʥʳʝ ʠ ʘʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ.  

1. ʄʝʜʥʳʝ ʩʧʣʘʚʳ ï ʙʨʦʥʟʳ ʠ ʣʘʪʫʥʠ. 

ʃʘʪʫʥʠ ï ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʝʜʥʳʝ ʩʧʣʘʚʳ. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟ-

ʣʠʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ ʤʦʨʩʢʠʭ ʩʫʜʦʩʪʨʦʝʥʠʷ, ʨʘʙʦʪʘʶʱʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 300 

?ʉ, ʚʪʫʣʦʢ ʠ ʩʝʧʘʨʘʪʦʨʦʚ ʧʦʜʰʠʧʥʠʢʦʚ, ʥʘʞʠʤʥʳʭ ʚʠʥʪʦʚ ʠ ʛʘʝʢ ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ, 

ʯʝʨʚʷʯʥʳʭ ʚʠʥʪʦʚ ʧʨʠʤʝʥʷʶʪ ʩʣʦʞʥʦʣʝʛʠʨʦʚʘʥʥʳʝ ʣʘʪʫʥʠ. ʆʙʣʘʜʘʶʪ ʭʦʨʦʰʝʡ ʠʟ-

ʥʦʩʦʩʪʦʡʢʦʩʪʴʶ, ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ. 

ʀʟ ʦʣʦʚʷʥʥʳʭ ʙʨʦʥʟ (ɹʨʆ3ʎ7ʉ5ʅ1) ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʘʨʤʘʪʫʨʫ, ʰʝʩʪʝʨʥʠ, ʧʦʜ-

ʰʠʧʥʠʢʠ, ʚʪʫʣʢʠ. 

ɹʝʟʦʣʦʚʷʥʥʳʝ ʙʨʦʥʟʳ ʧʦ ʥʝʢʦʪʦʨʳʤ ʩʚʦʡʩʪʚʘʤ ʧʨʝʚʦʩʭʦʜʷʪ ʦʣʦʚʷʥʥʳʝ. ʆʥʠ 

ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ, ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ. ʆʜʥʘʢʦ ʣʠʪʝʡʥʳʝ ʩʚʦʡʩʪʚʘ ʠʭ ʭʫʞʝ. ʇʨʠʤʝʥʷʶʪ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʢʨʫʧʥʳʭ ʩʫʜʦʚ, ʪʷʞʝʣʦ ʥʘʛʨʫʞʝʥʥʳʭ ʰʝʩʪʝʨʝʥ ʠ 

ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ, ʢʦʨʧʫʩʦʚ ʥʘʩʦʩʦʚ, ʜʝʪʘʣʝʡ ʭʠʤʠʯʝʩʢʦʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ. 
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2. ɸʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ. 

ʆʪʣʠʚʢʠ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 70 % ʮʚʝʪʥʦʛʦ ʣʠʪʴʷ. ʆʥʠ 

ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʚʳʩʦʢʠʤʠ ʣʠʪʝʡʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʨʨʦ-

ʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʣʠʪʝʡʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʩʧʣʘʚʳ ʩʠʩʪʝʤʳ ʘʣʶʤʠ-

ʥʠʡ ï ʢʨʝʤʥʠʡ (Al-Si) ï ʩʠʣʫʤʠʥʳ ɸʃ2, ɸʃ9. ʆʥʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʤʘʰʠʥʦ-

ʩʪʨʦʝʥʠʠ, ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʠ ʘʚʠʘʮʠʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʊʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʣʘʚʳ ʩʠʩʪʝʤ: ʘʣʶʤʠʥʠʡ ï ʤʝʜʴ, ʘʣʶʤʠʥʠʡ ï ʤʝʜʴ ï 

ʢʨʝʤʥʠʡ, ʘʣʶʤʠʥʠʡ ï ʤʘʛʥʠʡ. 

3. ʄʘʛʥʠʝʚʳʝ ʩʧʣʘʚʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʦ ʠʭ 

ʣʠʪʝʡʥʳʡ ʩʚʦʡʩʪʚʘ ʥʝʚʳʩʦʢʠ. ʉʧʣʘʚʳ ʩʠʩʪʝʤʳ ʤʘʛʥʠʡ ï ʘʣʶʤʠʥʠʡ ï ʮʠʥʢ ï ʤʘʨʛʘ-

ʥʝʮ ʧʨʠʤʝʥʷʶʪ ʚ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʠ, ʚ ʘʚʠʘʮʠʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʪʝʢʩʪʠʣʴʥʦʤ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. 

  ʇʦʣʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʪʣʠʚʦʢ ʙʝʟ ʨʘʢʦʚʠʥ, ʪʨʝʱʠʥ ʠ ʜʨʫʛʠʭ ʜʝʬʝʢʪʦʚ ʟʘ-

ʚʠʩʠʪ ʦʪ ʣʠʪʝʡʥʳʭ ʩʚʦʡʩʪʚ ʩʧʣʘʚʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʬʦʨʤʳ, 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʦʭʣʘʞʜʝʥʠʠ ʦʪʣʠʚʦʢ ʚ ʬʦʨʤʝ. ʂ ʦʩʥʦʚʥʳʤ ʣʠʪʝʡʥʳʤ ʩʚʦʡʩʪʚʘʤ 

ʩʧʣʘʚʦʚ ʦʪʥʦʩʷʪ: ʞʠʜʢʦʪʝʢʫʯʝʩʪʴ, ʫʩʘʜʢʫ ʩʧʣʘʚʦʚ, ʩʢʣʦʥʥʦʩʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝ-

ʱʠʥ, ʛʘʟʦʧʦʛʣʦʱʝʥʠʝ, ʣʠʢʚʘʮʠʶ. 

ɾʠʜʢʦʪʝʢʫʯʝʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʪʝʯʴ ʧʦ ʢʘʥʘʣʘʤ ʣʠ-

ʪʝʡʥʦʡ ʬʦʨʤʳ, ʟʘʧʦʣʥʷʪʴ ʝʝ ʧʦʣʦʩʪʠ ʠ ʯʝʪʢʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʢʦʥʪʫʨʳ ʦʪʣʠʚʢʠ. 

ʇʨʠ ʚʳʩʦʢʦʡ ʞʠʜʢʦʪʝʢʫʯʝʩʪʠ ʩʧʣʘʚʳ ʟʘʧʦʣʥʷʶʪ ʚʩʝ ʵʣʝʤʝʥʪʳ ʣʠʪʝʡʥʦʡ ʬʦʨ-

ʤʳ. 

ɾʠʜʢʦʪʝʢʫʯʝʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ: ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʚʷʟʢʦʩʪʠ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʨʘʩʧʣʘʚʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ-

ʣʠʚʢʠ ʠ ʬʦʨʤʳ, ʩʚʦʡʩʪʚ ʬʦʨʤʳ ʠ ʪ.ʜ. 

ʏʠʩʪʳʝ ʤʝʪʘʣʣʳ ʠ ʩʧʣʘʚʳ, ʟʘʪʚʝʨʜʝʚʘʶʱʠʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʦʙʣʘ-

ʜʘʶʪ ʣʫʯʰʝʡ ʞʠʜʢʦʪʝʢʫʯʝʩʪʴʶ, ʯʝʤ ʩʧʣʘʚʳ, ʟʘʪʚʝʨʜʝʚʘʶʱʠʝ ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘ-

ʪʫʨ (ʪʚʝʨʜʳʝ ʨʘʩʪʚʦʨʳ). ʏʝʤ ʚʳʰʝ ʚʷʟʢʦʩʪʴ, ʪʝʤ ʤʝʥʴʰʝ ʞʠʜʢʦʪʝʢʫʯʝʩʪʴ. ʉ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʞʠʜʢʦʪʝʢʫʯʝʩʪʴ ʧʦʥʠʞʘʝʪʩʷ. ʉ ʧʦʚʳʰʝʥʠʝʤ 
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ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʣʠʚʢʠ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʬʦʨʤʳ ʞʠʜʢʦʪʝʢʫʯʝʩʪʴ ʫʣʫʯʰʘʝʪʩʷ. 

ʋʚʝʣʠʯʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʬʦʨʤʳ ʩʥʠʞʘʝʪ ʞʠʜʢʦʪʝʢʫʯʝʩʪʴ. ʊʘʢ , 

ʧʝʩʯʘʥʘʷ ʬʦʨʤʘ ʦʪʚʦʜʠʪ ʪʝʧʣʦʪʫ ʤʝʜʣʝʥʥʝʝ, ʠ ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ ʟʘʧʦʣʥʷʝʪ ʝʝ 

ʣʫʯʰʝ, ʯʝʤ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʬʦʨʤʫ. ʅʘʣʠʯʠʝ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ ʩʥʠʞʘʝʪ 

ʞʠʜʢʦʪʝʢʫʯʝʩʪʴ. ʊʘʢ ʞʝ ʚʣʠʷʝʪ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʧʣʘʚʘ (ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘ-

ʥʠʷ ʩʝʨʳ, ʢʠʩʣʦʨʦʜʘ, ʭʨʦʤʘ ʞʠʜʢʦʪʝʢʫʯʝʩʪʴ ʩʥʠʞʘʝʪʩʷ; ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ 

ʬʦʩʬʦʨʘ, ʢʨʝʤʥʠʷ, ʘʣʶʤʠʥʠʷ, ʫʛʣʝʨʦʜʘ ʞʠʜʢʦʪʝʢʫʯʝʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ). 

ʋʩʘʜʢʘ ï ʩʚʦʡʩʪʚʦ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ ʫʤʝʥʴʰʘʪʴ ʦʙʲʝʤ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʚ ʨʘʩ-

ʧʣʘʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʚ ʧʨʦʮʝʩʩʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʠ ʚ ʟʘʪʚʝʨʜʝʚʰʝʤ ʩʦʩʪʦʥ̫ʠʠ ʧʨʠ 

ʦʭʣʘʞʜʝʥʠʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀʟʤʝʥʝʥʠʝ ʦʙʲʝʤʘ ʟʘʚʠʩʠʪ ʦʪ ʭʠ-

ʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʧʣʘʚʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʣʠʚʢʠ, ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʪʣʠʚʢʠ. 

ʈʘʟʣʠʯʘʶʪ ʦʙʲʝʤʥʫʶ ʠ ʣʠʥʝʡʥʫʶ ʫʩʘʜʢʫ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʲʝʤʥʦʡ ʫʩʘʜʢʠ ʧʦʷʚʣʷʶʪʩʷ ʫʩʘʜʦʯʥʳʝ ʨʘʢʦʚʠʥʳ ʠ ʫʩʘʜʦʯʥʘʷ 

ʧʦʨʠʩʪʦʩʪʴ ʚ ʤʘʩʩʠʚʥʳʭ ʯʘʩʪʷʭ ʦʪʣʠʚʢʠ. 

ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʫʩʘʜʦʯʥʳʭ ʨʘʢʦʚʠʥ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʠʙʳʣʠ 

ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʩ ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʤʝʪʘʣʣʦʤ, ʘ ʪʘʢʞʝ ʥʘʨʫʞʥʳʝ ʠʣʠ 

ʚʥʫʪʨʝʥʥʠʝ ʭʦʣʦʜʠʣʴʥʠʢʠ. 

ʃʠʥʝʡʥʘʷ ʫʩʘʜʢʘ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʝʨʥʫʶ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʦʪʣʠʚʦʢ, ʧʦʵʪʦ-

ʤʫ ʦʥʘ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʣʠʪʴʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʴʥʦʡ 

ʦʩʥʘʩʪʢʠ. 

ʃʠʥʝʡʥʘʷ ʫʩʘʜʢʘ ʩʦʩʪʘʚʣʷʝʪ: ʜʣʷ ʩʝʨʦʛʦ ʯʫʛʫʥʘ ï 0,8é1,3 %; ʜʣʷ ʫʛʣʝʨʦʜʠʩʪʳʭ 

ʩʪʘʣʝʡ ï 2é2,4 %; ʜʣʷ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ï 0,9é1,45 %; ʜʣʷ ʤʝʜʥʳʭ ʩʧʣʘʚʦʚ ï 

1,4é2,3 %. 

ɻʘʟʦʧʦʛʣʦʱʝʥʠʝ ï ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʪʝʡʥʳʭ ʩʧʣʘʚʦʚ ʚ ʨʘʩʧʣʘʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʨʘʩʪʚʦʨʷʪʴ ʚʦʜʦʨʦʜ, ʘʟʦʪ, ʢʠʩʣʦʨʦʜ ʠ ʜʨʫʛʠʝ ʛʘʟʳ. ʉʪʝʧʝʥʴ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʛʘʟʦʚ ʟʘ-

ʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʩʧʣʘʚʘ: ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʘ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ; ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʧʣʘʚʣʝʥʠʠ; ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʧʝʨʝʛʨʝʚʝ 

ʨʘʩʧʣʘʚʘ. ʇʨʠ ʟʘʪʚʝʨʜʝʚʘʥʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʦʭʣʘʞʜʝʥʠʠ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʛʘʟʦʚ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʚʳʜʝʣʝʥʠʷ ʚ ʦʪʣʠʚʢʝ ʤʦʛʫʪ ʦʙʨʘʟʦʚʘʪʴʩʷ ʛʘʟʦʚʳʝ ʨʘ-

ʢʦʚʠʥʳ ʠ ʧʦʨʳ. 
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ʈʘʩʪʚʦʨʠʤʦʩʪʴ ʛʘʟʦʚ ʟʘʚʠʩʠʪ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʧʣʘʚʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ-

ʣʠʚʢʠ, ʚʷʟʢʦʩʪʠ ʩʧʣʘʚʘ ʠ ʩʚʦʡʩʪʚ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ. 

ʃʠʢʚʘʮʠʷ ï ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʧʣʘʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ 

ʦʪʣʠʚʢʠ. ʃʠʢʚʘʮʠʷ ʦʙʨʘʟʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʦʪʣʠʚʢʠ, ʠʟ-ʟʘ ʨʘʟʣʠʯʥʦʡ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʧʣʘʚʘ ʚ ʝʛʦ ʪʚʝʨʜʦʡ ʠ ʞʠʜʢʦʡ ʬʘʟʘʭ. ɺ ʩʪʘ-

ʣʷʭ ʠ ʯʫʛʫʥʘʭ ʟʘʤʝʪʥʦ ʣʠʢʚʠʨʫʶʪ ʩʝʨʘ, ʬʦʩʬʦʨ ʠ ʫʛʣʝʨʦʜ. 

ʈʘʟʣʠʯʘʶʪ ʣʠʢʚʘʮʠʶ ʟʦʥʘʣʴʥʫʶ, ʢʦʛʜʘ ʨʘʟʣʠʯʥʳʝ ʯʘʩʪʠ ʦʪʣʠʚʢʠ ʠʤʝʶʪ ʨʘʟʣʠʯ-

ʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʠ ʜʝʥʜʨʠʪʥʫʶ, ʂʦʛʜʘ ʭʠʤʠʯʝʩʢʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʚ ʢʘʞʜʦʤ ʟʝʨʥʝ.  

ʊʨʝʱʠʥʳ ʚ ʦʪʣʠʚʢʘʭ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ. ʕʪʠ 

ʥʘʧʨʷʞʝʥʠʷ ʧʦʷʚʣʷʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʫʩʘʜʢʠ ʦʪʣʠʚʦʢ, ʥʘʣʠʯʠʷ ʚ ʦʪ-

ʜʝʣʴʥʳʭ ʤʝʩʪʘʭ ʦʪʣʠʚʢʠ ʩʠʣ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʭ ʫʩʘʜʢʝ. ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʵʪʠʭ ʩʠʣ: ʥʝʦʜʠʥʘʢʦʚʘʷ ʩʢʦʨʦʩʪʴ ʦʩʪʳʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʦʪʣʠʚʢʠ (ʪʦʥʢʠʝ ʯʘ-

ʩʪʠ ʦʭʣʘʞʜʘʶʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʪʦʣʩʪʳʝ) ʠ ʟʘʪʨʫʜʥʝʥʥʘʷ ʫʩʘʜʢʘ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʧʦʜʘʪʣʠʚʦʩʪʠ ʬʦʨʤʳ ʠ ʩʪʝʨʞʥʝʡ. 

 

ʈʠʩ.14.1. ʆʪʣʠʚʢʘ 

 

 ʋʩʘʜʦʯʥʳʝ ʨʘʢʦʚʠʥʳ ï ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʫʧʥʳʝ ʧʦʣʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʤʝ-

ʩʪʘʭ ʦʪʣʠʚʢʠ, ʟʘʪʚʝʨʜʝʚʘʶʱʠʭ ʧʦʩʣʝʜʥʠʤʠ (ʨʠʩ.14.1,ʘ). ʉʥʘʯʘʣʘ ʦʢʦʣʦ ʩʪʝʥʦʢ ʣʠ-

ʪʝʡʥʦʡ ʬʦʨʤʳ ʦʙʨʘʟʫʝʪʩʷ ʢʦʨʢʘ 1 ʪʚʸʨʜʦʛʦ ʤʝʪʘʣʣʘ. ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ ʯʪʦ ʫʩʘʜʢʘ 

ʨʘʩʧʣʘʚʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʞʠʜʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʪʚʸʨʜʦʝ ʧʨʝʚʳʰʘʝʪ ʫʩʘʜʢʫ ʢʦʨʢʠ, 

ʫʨʦʚʝʥʴ ʤʝʪʘʣʣʘ ʚ ʥʝ ʟʘʪʚʝʨʜʝʚʰʝʡ ʯʘʩʪʠ ʦʪʣʠʚʢʠ ʧʦʥʠʞʘʝʪʩʷ ʜʦ ʫʨʦʚʥʷ ʘ-ʘ. ɺ ʩʣʝ-
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ʜʫʶʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘ ʢʦʨʢʝ 1 ʥʘʨʘʩʪʘʝʪ ʥʦʚʳʡ ʪʚʸʨʜʳʡ ʩʣʦʡ 2, ʘ ʫʨʦʚʝʥʴ 

ʞʠʜʢʦʩʪʠ ʦʧʷʪʴ ʧʦʥʠʞʘʝʪʩʷ ʜʦ ʫʨʦʚʥʷ ʙ-ʙ. ʊʘʢ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝʟʘ-

ʢʦʥʯʠʪʩʷ ʧʨʦʮʝʩʩ ʟʘʪʚʝʨʜʝʚʘʥʠʷ. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʨʘʩʧʣʘʚʘ ʧʨʠ ʟʘʪʚʝʨʜʝʚʘʥʠʠ 

ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʫʩʘʜʦʯʥʦʡ ʨʘʢʦʚʠʥʳ 3. ʉʦʩʨʝʜʦʪʦʯʝʥʥʳʝ 

ʫʩʘʜʦʯʥʳʝ ʨʘʢʦʚʠʥʳ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʦʪʣʠʚʦʢ ʠʟ ʯʠʩʪʳʭ ʤʝʪʘʣʣʦʚ, 

ʩʧʣʘʚʦʚ ʵʚʪʝʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ (ʩʧʣʘʚ ɸʃ2) ʠ ʩʧʣʘʚʦʚ ʩ ʫʟʢʠʤ ʠʥʪʝʨʚʘʣʦʤ ʢʨʠʩʪʘʣ-

ʣʠʟʘʮʠʠ (ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʝ ʩʪʘʣʠ, ʙʝʟʦʣʦʚʷʥʥʳʝ ʙʨʦʥʟʳ ʠ ʜʨ.).  

ʋʩʘʜʦʯʥʘʷ ʧʦʨʠʩʪʦʩʪʴ ï ʩʢʦʧʣʝʥʠʝ ʧʫʩʪʦʪ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʦʪʣʠʚʢʝ ʚ ʦʙ-

ʰʠʨʥʦʡ ʟʦʥʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʘʜʢʠ ʚ ʪʝʭ ʤʝʩʪʘʭ ʦʪʣʠʚʢʠ, ʢʦʪʦʨʳʝ ʟʘʪʚʝʨ ïʚʘʣʠ ʧʦ-

ʩʣʝʜʥʠʤʠ ʙʝʟ ʜʦʩʪʫʧʘ ʢ ʥʠʤ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ (ʨʠʩ.1,ʙ). ɺʙʣʠʟʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʦʣʠʜʫʩʘ ʢʨʠʩʪʘʣʣʳ ʩʨʘʩʪʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʦʙʱʝʥʠʶ ʷʯʝʝʢ 2, 

ʟʘʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʝ ʦʩʪʘʪʢʠ ʞʠʜʢʦʡ ʬʘʟʳ 3. ɿʘʪʚʝʨʜʝʚʘʥʠʝ ʥʝʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʤʝ-

ʪʘʣʣʘ ʚ ʪʘʢʦʡ ʷʯʝʡʢʝ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʜʦʩʪʫʧʘ ʢ ʥʝʡ ʧʠʪʘʶʱʝʛʦ ʨʘʩʧʣʘʚʘ ʠʟ ʩʦʩʝʜʥʠʭ 

ʷʯʝʝʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʘʜʢʠ ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ ʧʦʣʫʯʘʝʪʩʷ ʥʝʙʦʣʴʰʘʷ ʫʩʘʜʦʯʥʘʷ ʨʘʢʦ-

ʚʠʥʘ 1. ʄʥʦʞʝʩʪʚʦ ʪʘʢʠʭ ʤʝʞʟʝʨʝʥʥʳʭ ʤʠʢʨʦʫʩʘʜʦʯʥʳʭ ʨʘʢʦʚʠʥ ʦʙʨʘʟʫʝʪ ʧʦʨʠ-

ʩʪʦʩʪʴ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦ ʛʨʘʥʠʮʘʤ ʟʸʨʝʥ ʤʝʪʘʣʣʘ. 

 

14.2 ʀʟʛʦʪʦʚʣʝʥʠʝ ʦʪʣʠʚʦʢ ʚ ʧʝʩʯʘʥʳʭ ʬʦʨʤʘʭ. ʌʦʨʤʦʚʦʯʥʳʝ ʠ ʩʪʝʨʞʥʝ-

ʚʳʝ ʩʤʝʩʠ. 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʦʢ ʩʣʫʞʠʪ ʣʠʪʝʡʥʘʷ ʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʩʪʝʤʫ ʵʣʝʤʝʥʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʨʘʙʦʯʫʶ ʧʦʣʦʩʪʴ, ʧʨʠ ʟʘʣʠʚʢʝ ʢʦʪʦʨʦʡ ʨʘʩʧʣʘʚ-

ʣʝʥʥʳʤ ʤʝʪʘʣʣʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʣʠʚʢʘ. 

ʃʠʪʝʡʥʳʝ ʬʦʨʤʳ ʠʟʛʦʪʦʚʣʷʶʪ ʢʘʢ ʠʟ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʧʝʩʯʘʥʳʝ 

ʬʦʨʤʳ, ʬʦʨʤʳ ʠʟʛʦʪʦʚʣʷʝʤʳʝ ʧʦ ʚʳʧʣʘʚʣʷʝʤʳʤ ʤʦʜʝʣʷʤ, ʦʙʦʣʦʯʢʦʚʳʝ ʬʦʨʤʳ) ʜʣʷ 

ʦʜʥʦʨʘʟʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʠʟ ʤʝʪʘʣʣʦʚ (ʢʦʢʠʣʠ, ʠʟʣʦʞʥʠʮʳ ʜʣʷ ʮʝʥʪʨʦ-

ʙʝʞʥʦʛʦ ʣʠʪʴʷ) ʜʣʷ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

14.2.1 ʀʟʛʦʪʦʚʣʝʥʠʝ ʦʪʣʠʚʦʢ ʚ ʧʝʩʯʘʥʳʭ ʬʦʨʤʘʭ 

 ʃʠʪʴʝ ʚ ʧʝʩʯʘʥʳʝ ʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ ʦʪʣʠʚʦʢ. ʀʟʛʦʪʘʚʣʠʚʘʶʪ ʦʪʣʠʚʢʠ ʠʟ ʯʫʛʫʥʘ, ʩʪʘʣʠ, ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʦʪ 
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ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʤʤ ʜʦ ʩʦʪʝʥ ʪʦʥʥ, ʩ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ ʦʪ 3é5 ʜʦ 1000 ʤʤ ʠ ʜʣʠʥʦʡ ʜʦ 

10000 ʤʤ. 

ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʦʢ ʚ ʧʝʩʯʘʥʳʭ ʬʦʨʤʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. 

 

  

ʈʠʩ. 14.2. ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʦʢ ʚ ʧʝʩʯʘʥʳʭ 

ʬʦʨʤʘʭ 

  

ʉʫʱʥʦʩʪʴ ʣʠʪʴʷ ʚ ʧʝʩʯʘʥʳʝ ʬʦʨʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʫʯʝʥʠʠ ʦʪʣʠʚʦʢ ʠʟ ʨʘʩ-

ʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʟʘʪʚʝʨʜʝʚʰʝʛʦ ʚ ʬʦʨʤʘʭ, ʢʦʪʦʨʳʝ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʬʦʨʤʦʚʦʯ-

ʥʳʭ ʩʤʝʩʝʡ ʧʫʪʝʤ ʫʧʣʦʪʥʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʪʘ. 

ʃʠʪʝʡʥʘʷ ʬʦʨʤʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʣʠʚʦʢ ʚ ʧʝʩʯʘʥʳʭ ʬʦʨʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ.3. ʃʠʪʝʡʥʘʷ ʬʦʨʤʘ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʚʝʨʭʥʝʡ 1 ʠ ʥʠʞʥʝʡ 2 ʧʦʣʫʬʦʨʤ, ʢʦʪʦʨʳʝ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʚ ʦʧʦʢʘʭ 7, 8 ï ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʭ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʬʦʨʤʦʚʦʯʥʦʡ ʩʤʝ-

ʩʠ. ʇʦʣʫʬʦʨʤʳ ʦʨʠʝʥʪʠʨʫʶʪ ʩ ʧʦʤʦʱʴʶ ʰʪʳʨʝʡ 10, ʢʦʪʦʨʳʝ ʚʩʪʘʚʣʷʶʪ ʚ ʦʪʚʝʨʩʪʠʷ 

ʨʫʯʝʢ ʦʧʦʢ 11.  

ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʦʩʪʝʡ ʦʪʚʝʨʩʪʠʡ ʠʣʠ ʠʥʳʭ ʩʣʦʞʥʳʭ ʢʦʥʪʫʨʦʚ ʚ ʬʦʨʤʳ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʣʠʪʝʡʥʳʝ ʩʪʝʨʞʥʠ 3, ʢʦʪʦʨʳʝ ʬʠʢʩʠʨʫʶʪ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʩʪʫʧʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʧʘʜʠʥʳ ʬʦʨʤʳ (ʟʥʘʢʠ). 

ʃʠʪʝʡʥʫʶ ʬʦʨʤʫ ʟʘʣʠʚʘʶʪ ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʤʝʪʘʣʣʦʤ ʯʝʨʝʟ ʣʠʪʥʠʢʦʚʫʶ ʩʠʩʪʝ-

ʤʫ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʘʥʘʣʦʚ ʠ ʨʝʟʝʨʚʫʘʨʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʨʘʩʧʣʘʚ ʧʦʩʪʫʧʘʝʪ ʠʟ ʨʘʟʣʠ-

ʚʦʯʥʦʛʦ ʢʦʚʰʘ ʚ ʧʦʣʦʩʪʴ ʬʦʨʤʳ. ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ: ʣʠʪʥʠʢʦʚʘʷ ʯʘ-

ʰʘ 5, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʜʣʷ ʧʨʠʝʤʘ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʧʦʜʘʯʠ ʝʛʦ ʚ ʬʦʨʤʫ; 
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ʩʪʦʷʢ 6 ï ʚʝʨʪʠʢʘʣʴʥʳʡ ʠʣʠ ʥʘʢʣʦʥʥʳʡ ʢʘʥʘʣ ʜʣʷ ʧʦʜʘʯʠ ʤʝʪʘʣʣʘ ʠʟ ʣʠʪʥʠʢʦʚʦʡ 

ʯʘʰʠ ʚ ʨʘʙʦʯʫʶ ʧʦʣʦʩʪʴ ʠʣʠ ʢ ʜʨʫʛʠʤ ʵʣʝʤʝʥʪʘʤ; ʰʣʘʢʦʫʣʦʚʠʪʝʣʴ 12, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʛʦ ʫʜʝʨʞʠʚʘʝʪʩʷ ʰʣʘʢ ʠ ʜʨʫʛʠʝ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ; ʧʠʪʘʪʝʣʴ 13 ï ʦʜʠʥ 

ʠʣʠ ʥʝʩʢʦʣʴʢʦ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ ʧʦʜʚʦʜʠʪʩʷ ʚ ʧʦʣʦʩʪʴ ʣʠʪʝʡ-

ʥʦʡ ʬʦʨʤʳ. 

ɼʣʷ ʚʳʚʦʜʘ ʛʘʟʦʚ, ʢʦʥʪʨʦʣʷ ʟʘʧʦʣʥʝʥʠʷ ʬʦʨʤʳ ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʤʝʪʘʣʣʦʤ ʠ ʧʠ-

ʪʘʥʠʷ ʦʪʣʠʚʢʠ ʧʨʠ ʝʝ ʟʘʪʚʝʨʜʝʚʘʥʠʠ ʩʣʫʞʘʪ ʧʨʠʙʳʣʠ ʠʣʠ ʚʳʧʦʨ 4. ɼʣʷ ʚʳʚʦʜʘ ʛʘʟʦʚ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʠ ʚʝʥʪʠʣʮ̫ʠʦʥʥʳʝ ʢʘʥʘʣʳ 9. 

  

 

ʈʠʩ. 14.3. ʃʠʪʝʡʥʘʷ ʬʦʨʤʘ 

  

ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʣʠʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 14.4. 
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ʈʠʩ. 14.4. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʣʠʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ 

  

ʈʘʟʣʠʯʘʶʪ ʣʠʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ ʩ ʧʠʪʘʪʝʣʷʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʷʭ. 

ʇʦ ʩʧʦʩʦʙʫ ʧʦʜʚʦʜʘ ʨʘʩʧʣʘʚʘ ʚ ʨʘʙʦʯʫʶ ʧʦʣʦʩʪʴ ʬʦʨʤʳ ʣʠʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ 

ʜʝʣʷʪ ʥʘ: ʥʠʞʥʶʶ, ʚʝʨʭʥʶʶ, ʙʦʢʦʚʫʶ. 

ʅʠʞʥʷʷ ʣʠʠʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ (ʨʠʩ.14.4.ʙ) ï ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʠʪʴʷ 

ʩʧʣʘʚʦʚ, ʣʝʛʢʦ ʦʢʠʩʣʷʶʱʠʭʩʷ ʠ ʥʘʩʳʱʘʶʱʠʭʩʷ ʛʘʟʘʤʠ (ʘʣʶʤʠʥʠʡ), ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʧʦʢʦʡʥʳʡ ʧʦʜʚʦʜ ʨʘʩʧʣʘʚʘ ʢ ʨʘʙʦʯʝʡ ʧʦʣʦʩʪʠ ʬʦʨʤʳ ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʝʝ 

ʧʦʩʪʫʧʘʶʱʠʤ ʩʥʠʟʫ, ʙʝʟ ʦʪʢʨʳʪʦʡ ʩʪʨʫʠ ʤʝʪʘʣʣʦʤ. ʇʨʠ ʵʪʦʤ ʫʩʣʦʞʥʷʝʪʩʷ ʢʦʥ-

ʩʪʨʫʢʮʠʷ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʩʭʦʜ ʤʝʪʘʣʣʘ ʥʘ ʥʝʝ, ʩʦʟʜʘʝʪʩʷ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʚ ʟʘʣʠʪʦʡ ʬʦʨʤʝ ʚʚʠʜʫ ʩʠʣʴʥʦʛʦ ʨʘʟʦʛʨʝ-

ʚʘ ʝʝ ʥʠʞʥʝʡ ʯʘʩʪʠ. 

ɺʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʫʩʘʜʦʯʥʳʭ ʜʝʬʝʢʪʦʚ ʠ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ. ʇʨʠ ʪʘ-

ʢʦʡ ʩʠʩʪʝʤʝ ʦʛʨʘʥʠʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʪʦʥʢʦʩʪʝʥʥʳʭ ʦʪʣʠʚʦʢ 

(ʧʨʠ ʣʠʪʴʝ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʬʦʨʤʘ ʥʝ ʟʘʧʦʣʥʷʝʪʩʷ ʤʝʪʘʣʣʦʤ, ʝʩʣʠ ʦʪʥʦʰʝʥʠʝ 

ʚʳʩʦʪʳ ʦʪʣʠʚʢʠ ʢ ʪʦʣʱʠʥʝ ʝʝ ʩʪʝʥʢʠ ʧʨʝʚʳʰʘʝʪ , ). 

ʅʠʞʥʠʡ ʧʦʜʚʦʜ ʯʝʨʝʟ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʝʡ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʣʦʞʥʳʭ ʧʦ ʬʦʨʤʝ, ʢʨʫʧʥʳʭ ʦʪʣʠʚʦʢ ʠʟ ʯʫʛʫʥʘ. 

ɺʝʨʭʥʷʷ ʣʠʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ (ʨʠʩ.14.4.ʚ). 
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ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: ʤʘʣʳʡ ʨʘʩʭʦʜ ʤʝʪʘʣʣʘ; ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʦʩʪʘ 

ʠ ʣʝʛʢʦ ʚʳʧʦʣʥʠʤʘ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʬʦʨʤ; ʧʦʜʘʯʘ ʨʘʩʧʣʘʚʘ ʩʚʝʨʭʫ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʟʘʣʠʪʦʡ ʬʦʨʤʝ (ʪʝʤʧʝʨʘʪʫʨʘ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʦʪ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢ ʚʝʨʭʥʝʡ), ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʧʠʪʘʥʠʠ ʦʪʣʠʚʢʠ. 

ʅʝʜʦʩʪʘʪʢʠ: ʧʘʜʘʶʱʘʷ ʩʚʝʨʭʫ ʩʪʨʫʷ ʤʦʞʝʪ ʨʘʟʤʳʪʴ ʧʝʩʯʘʥʫʶ ʬʦʨʤʫ, ʚʟrʳʚʘʷ 

ʟʘʩʦʨʳ; ʧʨʠ ʨʘʟʙʨʳʟʛʠʚʘʥʠʠ ʨʘʩʧʣʘʚʘ ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʝʛʦ ʦʢʠʩʣʝʥʠʷ ʠ ʟʘʤʝʰʠ-

ʚʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʧʦʪʦʢ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʢʩʠʜʥʳʭ ʚʢʣʶʯʝʥʠʡ; ʟʘʪʨʫʜʥʷʝʪʩʷ ʫʣʘʚʣʠ-

ʚʘʥʠʝ ʰʣʘʢʘ. 

ɺʝʨʭʥʶʶ ʣʠʪʥʠʢʦʚʫʶ ʩʠʩʪʝʤʫ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʥʝʚʳʩʦʢʠʭ (ʚ ʧʦʣʦʞʝʥʠʠ ʟʘʣʠʚ-

ʢʠ) ʦʪʣʠʚʦʢ, ʥʝʙʦʣʴʰʦʡ ʤʘʩʩʳ ʠ ʥʝʩʣʦʞʥʦʡ ʬʦʨʤʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʩʧʣʘʚʦʚ ʥʝ 

ʩʢʣʦʥʥʳʭ ʢ ʩʠʣʴʥʦʤʫ ʦʢʠʩʣʝʥʠʶ ʚ ʨʘʩʧʣʘʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʯʫʛʫʥʳ, ʫʛʣʝʨʦʜʠʩʪʳʝ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʩʪʘʣʠ, ʣʘʪʫʥʠ). 

ɹʦʢʦʚʘʷ ʣʠʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ (ʨʠʩ.14.4.ʘ). 

ʇʦʜʚʦʜ ʤʝʪʘʣʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʨʝʜʥʶʶ ʯʘʩʪʴ ʦʪʣʠʚʢʠ (ʧʦ ʨʘʟʲʝʤʫ ʬʦʨʤʳ). 

ʊʘʢʫʶ ʩʠʩʪʝʤʫ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʦʪʣʠʚʦʢ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʧʣʘʚʦʚ, ʤʘ-

ʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʦ ʤʘʩʩʝ ʜʝʪʘʣʝʡ, ʧʣʦʩʢʦʩʪʴ ʩʠʤʤʝʪʨʠʠ ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʝʪ ʩ ʧʣʦʩʢʦ-

ʩʪʴʶ ʨʘʟʲʝʤʘ ʬʦʨʤʳ. ʗʚʣʷʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʤʝʞʜʫ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ, ʠ ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʥʝʢʦʪʦʨʳʝ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ʀʥʦʛʜʘ ʧʨʠ ʧʦʜʚʦʜʝ ʤʝʪʘʣʣʘ ʩʥʠʟʫ ʠ ʩʚʝʨʭʫ ʠʩʧʦʣʴʟʫʶʪ ʤʘʩʩʠʚʥʳʝ ʢʦʣʣʝʢʪʦ-

ʨʳ. 

 

14.2.2 ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʬʦʨʤʦʚʦʯʥʳʭ ʠ ʩʪʝʨʞʥʝʚʳʭ ʩʤʝʩʝʡ 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʤʝʩʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠʨʦʜʥʳʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘ-

ʣʳ. ʇʝʩʦʢ ï ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ ʬʦʨʤʦʚʦʯʥʳʭ ʠ ʩʪʝʨʞʥʝʚʳʭ ʩʤʝʩʝʡ. ʆʙʳʯʥʦ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʢʚʘʨʮʝʚʳʡ ʠʣʠ ʮʠʨʢʦʥʦʚʳʡ ʧʝʩʦʢ ʠʟ ʢʨʝʤʥʝʟʝʤʘ  

ɻʣʠʥʘ ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʨʦʯʥʦʩʪʴ ʠ ʧʣʘʩʪʠʯ-

ʥʦʩʪʴ, ʦʙʣʘʜʘʶʱʠʤ ʪʝʨʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ. ʐʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʙʝʥʪʦʥʠʪʦʚʳʝ 

ʠʣʠ ʢʘʦʣʠʥʦʚʳʝ ʛʣʠʥʳ. 
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ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʠʛʘʨʘ ʠ ʫʣʫʯʰʝʥʠʷ ʯʠʩʪʦʪʳ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʣʠʚʦʢ ʠʩ-

ʧʦʣʴʟʫʶʪ ʧʨʦʪʠʚʦʧʨʠʛʘʨʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʜʣʷ ʩʳʨʳʭ ʬʦʨʤ ï ʧʨʠʧʳʣʳ; ʜʣʷ ʩʫʭʠʭ 

ʬʦʨʤ ï ʢʨʘʩʢʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʧʳʣʦʚ ʠʩʧʦʣʴʟʫʶʪ: ʜʣʷ ʯʫʛʫʥʥʳʭ ʦʪʣʠʚʦʢ ï ʩʤʝʩʴ ʦʢʩʠʜʘ ʤʘʛ-

ʥʠʷ, ʜʨʝʚʝʩʥʦʛʦ ʫʛʣʷ, ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ ʛʨʘʬʠʪʘ; ʜʣʷ ʩʪʘʣʴʥʳʭ ʦʪʣʠʚʦʢ ï ʩʤʝʩʴ ʦʢ-

ʩʠʜʘ ʤʘʛʥʠʷ ʠ ʦʛʥʝʫʧʦʨʥʦʡ ʛʣʠʥʳ, ʧʳʣʝʚʠʜʥʳʡ ʢʚʘʨʮ. 

ʇʨʦʪʠʚʦʧʨʠʛʘʨʥʳʝ ʢʨʘʩʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʦʜʥʳʝ ʩʫʩʧʝʥʟʠʠ ʵʪʠʭ ʤʘʪʝʨʠ-

ʘʣʦʚ ʩ ʜʦʙʘʚʢʘʤʠ ʩʚʷʟʫʶʱʠʭ. 

ʉʤʝʩʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʨʷʜʦʤ ʩʚʦʡʩʪʚ.  

ʇʨʦʯʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʩʤʝʩʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʭʨʘʥʥʦʩʪʴ ʬʦʨʤʳ ʙʝʟ ʨʘʟʨʫʰʝ-

ʥʠʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʧʨʦʯʥʦʩʪʴ (ʦʩʳʧʘʝʤʦʩʪʴ) ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʩʪʠʨʘʶʱʝʤʫ ʜʝʡ-

ʩʪʚʠʶ ʩʪʨʫʠ ʤʝʪʘʣʣʘ ʧʨʠ ʟʘʣʠʚʢʝ,  

ʇʣʘʩʪʠʯʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʩʧʨʠʥʠʤʘʪʴ ʦʯʝʨʪʘʥʠʝ ʤʦʜʝʣʠ ʠ ʩʦʭʨʘʥʷʪʴ ʧʦ-

ʣʫʯʝʥʥʫʶ ʬʦʨʤʫ, 

ʇʦʜʘʪʣʠʚʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʩʤʝʩʠ ʩʦʢʨʘʱʘʪʴʩʷ ʚ ʦʙʲʝʤʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʩʘʜʢʠ 

ʩʧʣʘʚʘ. 

ʊʝʢʫʯʝʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʩʤʝʩʠ ʦʙʪʝʢʘʪʴ ʤʦʜʝʣʠ ʧʨʠ ʬʦʨʤʦʚʢʝ, ʟʘʧʦʣʥʷʪʴ ʧʦ-

ʣʦʩʪʴ ʩʪʝʨʞʥʝʚʦʛʦ ʷʱʠʢʘ. 

ʊʝʨʤʦʭʠʤʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʣʠ ʥʝʧʨʠʛʘʨʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʜʝʨʞʠʚʘʪʴ 

ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʩʧʣʘʚʘ ʙʝʟ ʦʧʣʘʚʣʝʥʠʷ ʠʣʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩ ʥʠʤ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ. 

ʅʝʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʩʣʝ ʩʫʰʢʠ ʥʝ ʧʦʛʣʦʱʘʪʴ ʚʣʘʛʫ ʠʟ ʚʦʟʜʫ-

ʭʘ. 

ɼʦʣʛʦʚʝʯʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ ʩʚʦʠ ʩʚʦʡʩʪʚʘ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʘʶʪ ʦʙʣʠʮʦʚʦʯʥʳʝ, ʥʘʧʦʣʥʠʪʝʣʴʥʳʝ ʠ ʝʜʠ-

ʥʳʝ ʩʤʝʩʠ. 
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ʆʙʣʠʮʦʚʦʯʥʘʷ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʙʦʯʝʛʦ ʩʣʦʷ ʬʦʨʤʳ. ʉʦʜʝʨ-

ʞʠʪ ʧʦʚʳʰʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʭʦʜʥʳʭ ʬʦʨʤʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʤʝʝʪ ʚʳʩʦʢʠʝ 

ʬʠʟʠʢʦ- ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ʅʘʧʦʣʥʠʪʝʣʴʥʘʷ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ ʬʦʨʤʳ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʥʘ ʤʦ-

ʜʝʣʴ ʦʙʣʠʮʦʚʦʯʥʦʡ ʩʤʝʩʠ. ʇʨʠʛʦʪʘʚʣʠʚʘʝʪʩʷ ʧʫʪʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʦʙʦʨʦʪʥʦʡ ʩʤʝʩʠ ʩ 

ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʩʭʦʜʥʳʭ ʬʦʨʤʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʆʙʣʠʮʦʚʦʯʥʘʷ ʠ ʥʘʧʦʣʥʠʪʝʣʴʥʘʷ ʩʤʝʩʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʨʫʧʥʳʭ 

ʠ ʩʣʦʞʥʳʭ ʦʪʣʠʚʦʢ. 

ɽʜʠʥʘʷ ï ʧʨʠʤʝʥʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʢʘʯʝʩʪʚʝ ʦʙʣʠʮʦʚʦʯʥʦʡ ʠ ʥʘʧʦʣʥʠʪʝʣʴ-

ʥʦʡ. ʀʩʧʦʣʴʟʫʶʪ ʧʨʠ ʤʘʰʠʥʥʦʡ ʬʦʨʤʦʚʢʝ ʠ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʣʠʥʠ̫ ʭ ʚ ʩʝʨʠʡʥʦʤ 

ʠ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʀʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʥʘʠʙʦʣʝʝ ʦʛʥʝʫʧʦʨʥʳʭ ʧʝʩʢʦʚ ʠ ʛʣʠʥ 

ʩ ʥʘʠʙʦʣʴʰʝʡ ʩʚʷʟʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ. 

 ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʬʦʨʤʦʚʦʯʥʳʭ ʩʤʝʩʝʡ 

ʉʥʘʯʘʣʘ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʧʝʩʦʢ, ʛʣʠʥʫ ʠ ʜʨʫʛʠʝ ʠʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʇʝʩʦʢ 

ʩʫʰʘʪ ʠ ʧʨʦʩʝʠʚʘʶʪ. ɻʣʠʥʫ ʩʫʰʘʪ, ʨʘʟʤʝʣʴʯʘʶʪ, ʨʘʟʤʘʣʳʚʘʶʪ ʚ ʰʘʨʦʚʳʭ ʤʝʣʴʥʠ-

ʮʘʭ ʠʣʠ ʙʝʛʫʥʘʭ ʠ ʧʨʦʩʝʠʚʘʶʪ. ɸʥʘʣʦʛʠʯʥʦ ʧʦʣʫʯʘʶʪ ʫʛʦʣʴʥʳʡ ʧʦʨʦh ʦʢ. 

ʇʦʜʛʦʪʘʚʣʠʚʘʶʪ ʦʙʦʨʦʪʥʫʶ ʩʤʝʩʴ. ʆʙʦʨʦʪʥʫʶ ʩʤʝʩʴ ʧʦʩʣʝ ʚʳʙʠʚʢʠ ʠʟ ʦʧʦʢ 

ʨʘʟʤʠʥʘʶʪ ʥʘ ʛʣʘʜʢʠʭ ʚʘʣʢʘʭ, ʦʯʠʱʘʶʪ ʦʪ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʯʘʩʪʠʮ ʚ ʤʘʛʥʠʪʥʦʤ ʩʝʧʘ-

ʨʘʪʦʨʝ ʠ ʧʨʦʩʝʠʚʘʶʪ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʬʦʨʤʦʚʦʯʥʦʡ ʩʤʝʩʠ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʦʧʝʨʘʮʠʡ: ʧʝʨʝʤʝʰʠ-

ʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ, ʫʚʣʘʞʥʝʥʠʝ ʠ ʨʘʟʨʳʭʣʝʥʠʝ. 

ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʤʝʩʠʪʝʣʷʭ-ʙʝʛʫʥʘʭ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʠʣʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʢʘʪʢʘʤʠ. ʇʝʩʦʢ, ʛʣʠʥʫ, ʚʦʜʫ ʠ ʜʨʫʛʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʟʘʛʨʫʞʘʶʪ 

ʧʨʠ ʧʦʤʦʱʠ ʜʦʟʘʪʦʨʘ, ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʘʪʢʦʚ ʠ 

ʧʣʫʞʢʦʚ, ʧʦʜʘʶʱʠʭ ʩʤʝʩʴ ʧʦʜ ʢʘʪʢʠ. 

ɻʦʪʦʚʘʷ ʩʤʝʩʴ ʚʳʜʝʨʞʠʚʘʝʪʩʷ ʚ ʙʫʥʢʝʨʘʭ-ʦʪʩʪʦʡʥʠʢʘʭ ʚ ʪʝʯʝʥʠʝ 2é5 ʯʘʩʦʚ, 

ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʣʘʛʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʦʙʦʣʦʯʝʢ ʚʦʢʨʫʛ ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ. 

ɻʦʪʦʚʫʶ ʩʤʝʩʴ ʨʘʟʨʳʭʣʷʶʪ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʧʦʜʘʶʪ ʥʘ ʬʦʨʤʦʚʢʫ. 

 ʉʪʝʨʞʥʝʚʘʷ ʩʤʝʩʴ 
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ʉʪʝʨʞʥʝʚʳʝ ʩʤʝʩʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʩʣʦʚʠʷʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ ʣʠʪʝʡʥʳʭ ʩʪʝʨʞʥʝʡ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʶʪ ʪʝʧʣʦʚʳʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʚʦʟ-

ʜʝʡʩʪʚʠʷ. ʆʥʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʙʦʣʝ ʚʳʩʦʢʠʝ ʦʛʥʝʫʧʦʨʥʦʩʪʴ, ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʧʦ-

ʜʘʪʣʠʚʦʩʪʴ, ʣʝʛʢʦ ʚʙrʠʚʘʪʴʩʷ ʠʟ ʦʪʣʠʚʢʠ. 

ʆʛʥʝʫʧʦʨʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʩʤʝʩʠ ʠ ʬʦʨʤʳ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʨʘʩʪʷʞʝʥʠʶ ʠʣʠ 

ʨʘʩʧʣʘʚʣʝʥʠʶ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. 

ɻʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʩʤʝʩʠ ʧʨʦʧʫʩʢʘʪʴ ʯʝʨʝʟ ʩʝʙʷ ʛʘʟʳ (ʧʝʩʦʢ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʝ ʧʦʚʳʰʝʥʠʶ). 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʝʨʞʥʝʡ ʩʤʝʩʠ ʨʘʟʜʝʣʷʶʪ: ʥʘ ʩʤʝʩʠ ʩ 

ʦʪʚʝʨʜʝʥʠʝʤ ʩʪʝʨʞʥʝʡ ʪʝʧʣʦʚʦʡ ʩʫʰʢʦʡ ʚ ʥʘʛʨʝʚʘʝʤʦʡ ʦʩʥʘʩʪʢʝ; ʞʠʜʢʠʝ ʩʘʤʦʪʚʝʨ-

ʜʝʶʱʠʝ; ʞʠʜʢʠʝ ʭʦʣʦʜʥʦʪʚʝʨʜʝʶʱʠʝ ʩʤʝʩʠ ʥʘ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʤʦʣʘʭ; ʞʠʜʢʦʩʪʝ-

ʢʦʣʴʥʳʝ ʩʤʝʩʠ, ʦʪʚʝʨʞʜʘʝʤʳʝ ʫʛʣʝʢʠʩʣʳʤ ʛʘʟʦʤ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʩʪʝʨʞʥʝʚʳʭ ʩʤʝʩʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʚ ʪʝʯʝʥʠʝ 5é12 ʤʠʥʫʪ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʩʪʘʠʚʘʥʠʝʤ ʚ ʙʫʥʢʝʨʘʭ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʣʠʪʝʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʩʤʝʩʝʡ ʦʩʫʱʝʩʪʚʣ̫ʝʪʩʷ ʥʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʫʯʘʩʪʢʘʭ. 

 ʄʦʜʝʣʴʥʳʡ ʢʦʤʧʣʝʢʪ ï ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʣʠʪʝʡʥʫʶ ʤʦʜʝʣʴ, ʤʦ-

ʜʝʣʠ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʩʪʝʨʞʥʝʚʳʝ ʷʱʠʢʠ, ʤʦʜʝʣʴʥʳʝ ʧʣʠʪʳ, ʢʦʥʪʨʦʣʴʥʳʝ ʠ 

ʩʙʦʨʦʯʥʳʝ ʰʘʙʣʦʥʳ. 

ʃʠʪʝʡʥʘʷ ʤʦʜʝʣʴ ï ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʚ ʣʠʪʝʡʥʦʡ ʬʦʨʤʝ 

ʧʦʣʫʯʘʶʪ ʦʪʧʝʯʘʪʦʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʨʘʟʤʝʨʘʤ ʦʪʣʠʚʢʠ. 

ʇʨʠʤʝʥʷʶʪ ʤʦʜʝʣʠ ʨʘʟʲʝʤʥʳʝ ʠ ʥʝʨʘʟʲʝʤʥʳʝ, ʜʝʨʝʚʷʥʥʳʝ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠ 

ʧʣʘʩʪʤʘʩʩʦʚʳʝ. 

ʈʘʟʤʝʨʳ ʤʦʜʝʣʠ ʙʦʣʴʰʝ ʨʘʟʤʝʨʦʚ ʦʪʣʠʚʢʠ ʥʘ ʚʝʣʠʯʠʥʫ ʣʠʥʝʡʥʦʡ ʫʩʘʜʢʠ ʩʧʣʘ-

ʚʘ. 

ʄʦʜʝʣʠ ʜʝʨʝʚʷʥʥʳʝ (ʩʦʩʥʘ, ʙʫʢ, ʷʩʝʥʴ), ʣʫʯʰʝ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʥʝ ʠʟ ʮʝʣʦʛʦ ʢʫʩ-

ʢʘ, ʘ ʩʢʣʝʠʚʘʪʴ ʠʟ ʦʪʜʝʣʴʥʳʭ ʙʨʫʩʦʯʢʦʚ ʩ ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʦʣʦʢʦʥ, ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʦʨʦʙʣʝʥʠʷ. 

ɼʦʩʪʦʠʥʩʪʚʘ: ʜʝʰʝʚʠʟʥʘ, ʧʨʦʩʪʦʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʤʘʣʳʡ ʚʝʩ. ʅʝʜʦʩʪʘʪʦʢ: ʥʝ-

ʜʦʣʛʦʚʝʯʥʦʩʪʴ. 
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ɼʣʷ ʣʫʯʰʝʛʦ ʫʜʘʣʝʥʠʷ ʤʦʜʝʣʠ ʠʟ ʬʦʨʤʳ ʝʝ ʦʢʨʘʰʠʚʘʶʪ: ʯʫʛʫʥ ï ʢʨʘʩʥʳʡ, 

ʩʪʘʣʴ ï ʩʠʥʠʡ. 

ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʝʡ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ, ʪʦʯʥʦʩʪʴʶ 

ʠ ʯʠʩʪʦʡ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʀʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ï ʣʝʛ-

ʢʠʝ, ʥʝ ʦʢʠʩʣʷʶʪʩʷ, ʭʦʨʦʰʦ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʤʘʩʩʳ ʤʦʜʝʣʠ ʜʝʣʘ-

ʶʪ ʧʫʩʪʦʪʝʣʳʤʠ ʩ ʨʝʙʨʘʤʠ ʞʝʩʪʢʦʩʪʠ. 

ʄʦʜʝʣʠ ʠʟ ʧʣʘʩʪʤʘʩʩ ʫʩʪʦʡʯʠʚʳ ʢ ʜʝʡʩʪʚʠʶ ʚʣʘʛʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʭʨʘʥʝ-

ʥʠʠ, ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʦʨʦʙʣʝʥʠʶ, ʠʤʝʶʪ ʤʘʣʫʶ ʤʘʩʩʫ. 

ʉʪʝʨʞʥʝʚʦʡ ʷʱʠʢ ï ʬʦʨʤʦʦʙʨʘʟʫʶʱʝʝ ʠʟʜʝʣʠʝ, ʠʤʝʶʱʝʝ ʨʘʙʦʯʫʶ ʧʦʣʦʩʪʴ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚ ʥʝʡ ʣʠʪʝʡʥʦʛʦ ʩʪʝʨʞʥʷ ʥʫʞʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʦʯʝʨʪʘʥʠʡ ʠʟ ʩʪʝʨʞʥʝ-

ʚʦʡ ʩʤʝʩʠ. ʆʙʝʩʧʝʯʠʚʘʶʪ ʨʘʚʥʦʤʝʨʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʩʤʝʩʠ ʠ ʙʳʩʪʨʦʝ ʠʟʚʣʝʯʝʥʠʝ 

ʩʪʝʨʞʥʷ. ʀʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʪʝʭ ʞʝ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʠ ʤʦʜʝʣʠ. ʄʦʛʫʪ ʙʳʪʴ ʨʘʟʲʝʤ-

ʥʳʤʠ ʠ ʥʝʨʘʟʲʝʤʥʳʤʠ (ʚʳʪʨʷʭʥʳʤʠ), ʘ ʠʥʦʛʜʘ ʩ ʥʘʛʨʝʚʘʪʝʣʷʤʠ. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʩʪʝʨʞʥʝʡ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʨʫʯʥʫʶ ʠ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʪʝʨʞʥʝʚʳʭ ʤʘh ʠʥʘʭ. 

ʄʦʜʝʣʴʥʳʝ ʧʣʠʪʳʬʦʨʤʠʨʫʶʪ ʨʘʟʲʝʤ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ, ʥʘ ʥʠʭ ʟʘʢʨʝʧʣʷʶʪ ʯʘ-

ʩʪʠ ʤʦʜʝʣʠ. ʀʩʧʦʣʴʟʫʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʧʦʯʥʳʭ ʠ ʙʝʟʦʧʦʯʥʳʭ ʧʦʣʫʬʦʨʤ. 

ɼʣʷ ʤʘʰʠʥʥʦʡ ʬʦʨʤʦʚʢʠ ʧʨʠʤʝʥʷʶʪ ʢʦʦʨʜʠʥʘʪʥʳʝ ʤʦʜʝʣʴʥʳʝ ʧʣʠʪʳ ʠ ʧʣʠʪʳ 

ʩʦ ʩʤʝʥʥʳʤʠ ʚʢʣʘʜʳʰʘʤʠ (ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʨʘʤʢʘ ʧʣʶʩ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠʣʠ ʜʝʨʝʚʷʥ-

ʥʳʝ ʚʢʣʘʜʳʰʠ). 

14.3. ʀʟʛʦʪʦʚʣʝʥʠʝ ʣʠʪʝʡʥʳʭ ʬʦʨʤ 

 ʆʩʥʦʚʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʠʪʝʡʥʳʭ ʬʦʨʤ ʷʚʣʷʶʪʩʷ: ʫʧʣʦʪʥʝʥʠʝ 

ʬʦʨʤʦʚʦʯʥʦʡ ʩʤʝʩʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʦʛʦ ʦʪʧʝʯʘʪʢʘ ʤʦʜʝʣʠ ʚ ʬʦʨʤʝ ʠ ʧʨʠʜʘʥʠʝ 

ʬʦʨʤʝ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʯʥʦʩʪʠ; ʫʩʪʨʦʡʩʪʚʦ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʜʣʷ ʚʳʚʦʜʘ ʛʘ-

ʟʦʚ ʠʟ ʧʦʣʦʩʪʠ ʬʦʨʤʳ; ʠʟʚʣʝʯʝʥʠʝ ʤʦʜʝʣʠ ʠʟ ʬʦʨʤʳ; ʦʪʜʝʣʢʘ ʠ ʩʙʦʨʢʘ ʬʦʨʤʳ. 

ʌʦʨʤʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʚʨʫʯʥʫʶ, ʥʘ ʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥʘʭ ʠ ʥʘ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠʭ ʣʠʥʠʷʭ.  

14.3.1 ʈʫʯʥʘʷ ʬʦʨʤʦʚʢʘ  
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ʈʫʯʥʘʷ ʬʦʨʤʦʚʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʦʪʣʠʚʦʢ ʚ 

ʫʩʣʦʚʠʷʭ ʦʧʳʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʨʝʤʦʥʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʜʣʷ ʢʨʫʧʥʳʭ ʦʪʣʠʚʦʢ 

ʤʘʩʩʦʡ 200é300 ʪʦʥʥ. 

ʇʨʠʝʤʳ ʨʫʯʥʦʡ ʬʦʨʤʦʚʢʠ: ʚ ʧʘʨʥʳʭ ʦʧʦʢʘʭ ʧʦ ʨʘʟʲʝʤʥʦʡ ʤʦʜʝʣʠ; ʬʦʨʤʦʚʢʘ 

ʰʘʙʣʦʥʘʤʠ; ʬʦʨʤʦʚʢʘ ʚ ʢʝʩʩʦʥʘʭ. 

ʌʦʨʤʦʚʢʘ ʰʘʙʣʦʥʘʤʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʣʠʚʦʢ, ʠʤʝʶʱʠʭ ʢʦʥʬʠʛʫ-

ʨʘʮʠʶ ʪʝʣ ʚʨʘʱʝʥʠʷ ʚ ʝʜʠʥʠʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʐʘʙʣʦʥ ï ʧʨʦʬʠʣʴʥʘʷ ʜʦʩʢʘ. ʀʟʛʦʪʦʚʣʝʥʠʝ ʬʦʨʤʳ ʜʣʷ ʰʣʘʢʦʚʦʡ ʯʘʰʠ ʧʦʢʘʟʘ-

ʥʦ ʥʘ ʨʠʩʫʥʢʘʭ. 

 

  

ʈʠʩ. 14.5. ʃʠʪʝʡʥʘʷ ʬʦʨʤʘ ʨʫʯʥʦʡ ʬʦʨʤʦʚʢʠ 

ɺ ʫʧʣʦʪʥʝʥʥʦʡ ʬʦʨʤʦʚʦʯʥʦʡ ʩʤʝʩʠ ʚʨʘʱʝʥʠʝʤ ʰʘʙʣʦʥʘ 1, ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʥʘ 

ʰʧʠʥʜʝʣʝ 2 ʧʨʠ ʧʦʤʦʱʠ ʩʝʨʴʛʠ 3, ʦʬʦʨʤʣʷʶʪ ʥʘʨʫʞʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʣʠʚʢʠ (ʨʠʩ. 

14.5.ʚ.) ʠ ʠʩʧʦʣʴʟʫʶʪ ʝʝ ʢʘʢ ʤʦʜʝʣʴ ʜʣʷ ʬʦʨʤʦʚʢʠ ʚ ʦʧʦʢʝ ʚʝʨʭʥʝʡ ʧʦʣʫʬʦʨʤʳ 6 

(ʨʠʩ. 14.5.ʛ). ʉʥʠʤʘʶʪ ʩʝʨʴʛʫ ʩ ʰʘʙʣʦʥʦʤ, ʧʣʦʩʢʦʩʪʴ ʨʘʟʲʝʤʘ ʧʦʢʨʳʚʘʶʪ ʨʘʟʜʝʣʠ-

ʪʝʣʴʥʳʤ ʩʣʦʝʤ ʩʫʭʦʛʦ ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ, ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʤʦʜʝʣʠ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝ-

ʤʳ, ʦʧʦʢʫ, ʟʘʩʳʧʘʶʪ ʬʦʨʤʦʚʦʯʥʫʶ ʩʤʝʩʴ ʠ ʫʧʣʦʪʥʷʶʪ ʝʝ. ɿʘʪʝʤ ʩʥʠʤʘʶʪ ʚʝʨʭʥʶʶ 

ʧʦʣʫʬʦʨʤʫ. ɺ ʧʦʜʧʷʪʥʠʢ 7 ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʰʧʠʥʜʝʣʴ ʩ ʰʘʙʣʦʥʦʤ 4, ʢʦʪʦʨʳʤ 

ʦʬʦʨʤʣʷʶʪ ʥʠʞʥʶʶ ʧʦʣʫʬʦʨʤʫ, ʩʞʠʤʘʷ ʩʣʦʡ ʩʤʝʩʠ, ʨʘʚʥʳʡ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ ʦʪ-

ʣʠʚʢʠ (ʨʠʩ. 14.5.ʜ). ʉʥʠʤʘʶʪ ʰʘʙʣʦʥ, ʫʜʘʣʷʶʪ ʰʧʠʥʜʝʣʴ, ʦʪʜʝʣʳʚʘʶʪ ʙʦʣʚʘʥ ʠ 
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ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚʝʨʭʥʶʶ ʧʦʣʫʬʦʨʤʫ (ʨʠʩ. 14.5.ʝ). ɺ ʛʦʪʦʚʫʶ ʣʠʪʝʡʥʫʶ ʬʦʨʤʫ ʟʘʣʠ-

ʚʘʶʪ ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ 

14.3.2 ʌʦʨʤʦʚʢʘ ʚ ʢʝʩʩʦʥʘʭ. 

ʌʦʨʤʦʚʢʦʡ ʚ ʢʝʩʩʦʥʘʭ ʧʦʣʫʯʘʶʪ ʢʨʫʧʥʳʝ ʦʪʣʠʚʢʠ ʤʘʩʩʦʡ ʜʦ 200 ʪʦʥʥ. 

ʂʝʩʩʦʥ ï ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʷʤʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʠʞʝ ʫʨʦʚʥʷ ʧʦʣʘ ʮʝʭʘ, ʚʦʜʦʥʝ-

ʧʨʦʥʠʮʘʝʤʘʷ ʜʣʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʄʝʭʘʥʠʟʠʨʦʚʘʥʥʳʡ ʢʝʩʩʦʥ ʠʤʝʝʪ ʜʚʝ ʧʦʜʚʠʞʥʳʝ ʠ ʜʚʝ ʥʝʧʦʜʚʠʞʥʳʝ ʩʪʝʥʢʠ ʠʟ 

ʯʫʛʫʥʥʳʭ ʧʣʠʪ. ɼʥʦ ʠʟ ʧʦʣʳʭ ʧʣʠʪ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʦʜʫʚʘʪʴ (ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʦʭʣʘ-

ʞʜʝʥʠʷ ʦʪʣʠʚʦʢ) ʠ ʢʝʩʩʦʥʘ. ʂʝʩʩʦʥ ʠʤʝʝʪ ʤʝʭʘʥʠʟʤ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʩʪʝʥʦʢ ʠ ʧʨʠ-

ʩʧʦʩʦʙʣʝʥ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʚʝʨʭʥʝʡ ʧʦʣʫʬʦʨʤʳ. 

14.3.3 ʄʘʰʠʥʥʘʷ ʬʦʨʤʦʚʢʘ 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʘʩʩʦʚʦʤ ʠ ʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʘ ʪʘʢʞʝ ʜʣʷ ʤʝʣʢʠʭ ʩʝʨʠʡ ʠ 

ʦʪʜʝʣʴʥʳʭ ʦʪʣʠʚʦʢ. 

ʇʦʚʳʰʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʬʦʨʤ ʠ ʦʪʣʠʚʦʢ, 

ʩʥʠʞʘʝʪʩʷ ʙʨʘʢ, ʦʙʣʝʛʯʘʶʪʩʷ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʫʧʣʦʪʥʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʤʘʰʠʥʳ: ʧʨʝʩʩʦʚʳʝ, ʚʩʪʨʷʭʠʚʘʶʱʠʝ ʠ 

ʜʨʫʛʠʝ. 

ʋʧʣʦʪʥʝʥʠʝ ʧʨʝʩʩʦʚʘʥʠʝʤ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʭʝʤʘʤ, ʚʳʙʦʨ 

ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʦʚ ʬʦʨʤʳ ʤʦʜʝʣʝʡ, ʩʪʝʧʝʥʠ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʫʧʣʦʪʥʝʥʠʷ 

ʠ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ. 

ɺ ʤʘʰʠʥʘʭ ʩ ʚʝʨʭʥʠʤ ʫʧʣʦʪʥʝʥʠʝʤ (ʨʠʩ.14. 6.ʘ) ʫʧʣʦʪʥʷʶʱʝʝ ʜʘʚʣʝʥʠʝ ʜʝʡ-

ʩʪʚʫʝʪ ʩʚʝʨʭʫ. ʀʩʧʦʣʴʟʫʶʪ ʥʘʧʦʣʥʠʪʝʣʴʥʫʶ ʨʘʤʢʫ.  

ʇʨʠ ʧʦʜʘʯʝ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʚ ʥʠʞʥʶʶ ʯʘʩʪʴ ʮʠʣʠʥʜʨʘ 1 ʧʨʝʩʩʦʚʳʡ ʧʦʨh ʝʥʴ 2, 

ʩʪʦʣ 3 ʩ ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢ ʥʝʤʫ ʤʦʜʝʣʴʥʦʡ ʧʣʠʪʦʡ 4 ʩ ʤʦʜʝʣʴʶ ʧʦʜʥʠʤʘʝʪʩʷ. ʇʨʝʩ-

ʩʦʚʘʷ ʢʦʣʦʜʢʘ 7, ʟʘʢʨʝʧʣʝʥʥʘʷ ʥʘ ʪʨʘʚʝʨʩʝ 8 ʚʭʦʜʠʪ ʚ ʥʘʧʦʣʥʠʪʝʣʴʥʫʶ ʨʘʤʢʫ 6 ʠ 

ʫʧʣʦʪʥʷʝʪ ʬʦʨʤʦʚʦʯʥʫʶ ʩʤʝʩʴ ʚ ʦʧʦʢʝ 5. ʇʦʩʣʝ ʧʨʝʩʩʦʚʘʥʠʷ ʩʪʦʣ ʩ ʤʦʜʝʣʴʥʦʡ 

ʦʩʥʘʩʪʢʦʡ ʦʧʫʩʢʘʶʪ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ. 
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ʈʠʩ. 14.6. ʉʭʝʤʳ ʩʧʦʩʦʙʦʚ ʫʧʣʦʪʥʝʥʠʷ ʣʠʪʝʡʥʳʭ ʬʦʨʤ ʧʨʠ ʤʘʰʠʥʥʦʡ ʬʦʨʤʦʚ-

ʢʝ ʘ ï ʧʨʝʩʩʦʚʘʥʠʝʤ; ʙ - ʚʩʪʨʷʭʠʚʘʥʠʝʤ 

  

ʋ ʤʘʰʠʥ ʩ ʥʠʞʥʠʤ ʧʨʝʩʩʦʚʘʥʠʝʤ ʬʦʨʤʦʚʦʯʥʘʷ ʩʤʝʩʴ ʫʧʣʦʪʥʷʝʪʩʷ ʩʘʤʦʡ ʤʦʜʝ-

ʣʴʶ ʠ ʤʦʜʝʣʥɹʦʡ ʧʣʠʪʦʡ. 

ʋʧʣʦʪʥʝʥʠʝ ʚʩʪʨʷʭʠʚʘʥʠʝʤ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʶ-

ʱʠʭʩʷ ʚʩʪʨʷʭʠʚʘʥʠʡ (ʨʠʩ. 14.6.ʙ). 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʚ ʥʠʞʥʶʶ ʯʘʩʪʴ ʮʠʣʠʥʜʨʘ 1, 

ʚʩʪʨʷʭʠʚʘʶʱʠʡ ʧʦʨʰʝʥʴ 2 ʠ ʩʪʦʣ ʩ ʟʘʢʨʝʧʣʝʥʥʦʡ ʥʘ ʥʝʤ ʤʦʜʝʣʴʥʦʡ ʧʣʠʪʦʡ 4 ʩ ʤʦ-

ʜʝʣʴʶ ʧʦʜʥʠʤʘʝʪʩʷ ʥʘ 30é100 ʤʤ ʜʦ ʚʳʧʫʩʢʥʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʟʘʪʝʤ ʧʘʜʘʝʪ. ʌʦʨʤʦ-

ʚʦʯʥʘʷ ʩʤʝʩʴ ʚ ʦʧʦʢʝ 5 ʠ ʥʘʧʦʣʥʠʪʝʣʴʥʦʡ ʨʘʤʢʝ 6 ʫʧʣʦʪʥʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʣʝ-

ʥʠʷ ʠʥʝʨʮʠʦʥʥʳʭ ʩʠʣ. ʉʧʦʩʦʙ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʫʧʣʦʪʥʝʥʠʷ, 

ʫʧʣʦʪʥʝʥʠʝ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʜʦʩʪʠʛʘʝʪʩʷ ʜʦʧʨʝʩʩʦʚʢʦʡ. 

  

14.3.4 ɺʘʢʫʫʤʥʘʷ ʬʦʨʤʦʚʢʘ 

ʄʦʜʝʣʴʥʘʷ ʧʣʠʪʘ ʠʤʝʝʪ ʚʘʢʫʫʤʥʫʶ ʧʦʣʦʩʪʴ. ɺ ʤʦʜʝʣʠ ʠʤʝʶʪʩʷ ʩʢʚʦʟʥʳʝ ʦʪ-

ʚʝʨʩʪʠʷ ʜʠʘʤʝʪʨʦʤ 0,5é1 ʤʤ, ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʚ ʧʣʠʪʝ. ʄʦʜʝʣʴʥʫʶ 

ʧʣʠʪʫ ʩ ʤʦʜʝʣʴʶ ʟʘʢʨʳʚʘʶʪ ʥʘʛʨʝʪʦʡ ʧʦʣʠʤʝʨʥʦʡ ʧʣʝʥʢʦʡ. ɺ ʚʦʟʜʫʰʥʦʡ ʢʦʨʦʙʢʝ 

ʥʘʩʦʩʘʤʠ ʩʦʟʜʘʝʪʩʷ ʚʘʢʫʫʤ 40é50 ʢʇʘ. ɿʘʪʝʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʧʦʢʘ ʩ ʩʫʭʠʤ ʢʚʘʨ-

ʮʝʚʳʤ ʧʝʩʢʦʤ, ʢʦʪʦʨʳʡ ʫʧʣʦʪʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʠʙʨʘʮʠʡ. 

ʅʘ ʚʝʨʭʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʤʝʱʘʶʪ ʨʘʟʦʛʨʝʪʫʶ ʧʣʝʥʢʫ, ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʁ ʱʫʶ 

ʢ ʦʧʦʢʝ. ʇʦʣʫʬʦʨʤʫ ʩʥʠʤʘʶʪ ʩ ʤʦʜʝʣʠ. ʇʨʠ ʟʘʣʠʚʢʝ ʤʝʪʘʣʣʘ ʧʣʝʥʢʘ ʩʛʦʨʘʝʪ, ʦʙʨʘ-

ʟʫʷ ʧʨʦʪʠʚʦʧʨʠʛʘʨʥʦʝ ʧʦʢʨʳʪʠʝ. 
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 ʋʧʣʦʪʥʝʥʠʝ ʧʝʩʢʦʤʝʪʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ ʧʝʩʢʦʤʝʪʘ ï ʤʝʪʘ-

ʪʝʣʴʥʦʡ ʛʦʣʦʚʢʦʡ. ʌʦʨʤʦʚʦʯʥʘʷ ʩʤʝʩʴ ʧʦʜʘʝʪʩʷ ʚ ʛʦʣʦʚʢʫ ʥʝʧʨʝʨʳʚʥʦ. ʇʝʩʢʦʤʝʪ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʩʳʧʢʫ ʩʤʝʩʠ ʠ ʝʝ ʫʧʣʦʪʥʝʥʠʝ. ʇʨʠ ʚʨʘʱʝʥʠʠ ʢʦʚʰʘ (1000é1500 

ʤʠʥ
ï1
) ʬʦʨʤʦʚʦʯʥʘʷ ʩʤʝʩʴ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚ ʦʧʦʢʫ ʩʦ ʩʢʦʨʦʩʪʴʶ 30é60 ʤ/ʩ. ʄʝʪʘ-

ʪʝʣʴʥʘʷ ʛʦʣʦʚʢʘ ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʥʘʜ ʦʧʦʢʦʡ. ʇʝʩʢʦʤʝʪ ï ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʘʷ ʬʦʨʤʦʚʦʯʥʘʷ ʤʘʰʠʥʘ, ʝʛʦ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʨʫʧʥʳʭ ʦʪʣʠʚʦʢ ʚ 

ʦʧʦʢʘʭ ʠ ʢʝʩʩʦʥʘʭ.  

 14.3.5 ɹʝʟʦʧʦʯʥʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʦʚʢʘ  

ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʬʦʨʤ ʜʣʷ ʤʝʣʢʠʭ ʦʪʣʠʚʦʢ ʠʟ ʯʫʛʫʥʘ ʠ ʩʪʘʣʠ ʚ 

ʩʝʨʠʡʥʦʤ ʠ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʣʠʪʝʡʥʳʭ ʬʦʨʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʧʝʩʢʦʜʫʚʥʦ-ʧʨʝʩʩʦʚʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʣʠʥʠʷʭ (ʨʠʩ. 14.7). 

 

ʈʠʩ. 14.7. ʀʟʛʦʪʦʚʣʝʥʠʝ ʙʝʟʦʧʦʯʥʳʭ ʣʠʪʝʡʥʳʭ ʬʦʨʤ 

  

ʌʦʨʤʦʚʦʯʥʘʷ ʢʘʤʝʨʘ ʟʘʧʦʣʥʷʝʪʩʷ ʩʤʝʩʴʶ ʩ ʧʦʤʦʱʴʶ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʠʟ ʛʦ-

ʣʦʚʢʠ 2. ʋʧʣʦʪʥʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʤʦʜʝʣʴʥʦʡ ʧʣʠʪʳ 1 ʧʣʫʥʞʝ-

ʨʦʤ 4. ʇʦʩʣʝ ʫʧʣʦʪʥʝʥʠʷ ʧʦʚʦʨʦʪʥʘʷ ʤʦʜʝʣʴʥʘʷ ʧʣʠʪʘ 3 ʦʪʭʦʜʠʪ ʚʣʝʚʦ ʠ ʧʦʚʦʨʘʯʠ-

ʚʘʝʪʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʦʣʫʬʦʨʤʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʣʫʥʞʝʨʦʤ 4 ʜʦ ʩʦ-

ʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʧʨʝʜʳʜʫʱʠʤ ʢʦʤʦʤ, ʦʙʨʘʟʫʷ ʧʦʣʦʩʪʴ 5. ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʷʪ ʟʘʣʠʚʢʫ 

ʤʝʪʘʣʣʘ ʠʟ ʢʦʚʰʘ 6. ʇʦʩʣʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʠ ʦʭʣʘʞʜʝʥʠʷ ʦʪʣʠʚʦʢ, ʬʦʨʤʳ ʧʦʜʘʶʪʩʷ 

ʥʘ ʚʳʙʠʚʥʫʶ ʨʝʰʝʪʢʫ, ʛʜʝ ʦʪʣʠʚʢʠ 7 ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʦʪ ʬʦʨʤʦʚʦʯʥʦʡ ʩʤʝʩʠ.  
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14.4. ʀʟʛʦʪʦʚʣʝʥʠʝ ʩʪʝʨʞʥʝʡ 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʩʪʝʨʞʥʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʨʫʯʥʫʶ ʠʣʠ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʝʨʞʥʝ-

ʚʳʭ ʤʘʰʠʥʘʭ ʠʟ ʩʪʝʨʞʥʝʚʳʭ ʩʤʝʩʝʡ. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʩʪʝʨʞʥʝʡ ʚʢʣʶʯʘʝʪ ʦʧʝʨʘʮʠʠ: ʬʦʨʤʦʚʢʘ ʩʳʨʦʛʦ ʩʪʝʨʞʥʷ, ʩʫʰʢʘ, 

ʦʢʨʘʩʢʘ ʩʫʭʦʛʦ ʩʪʝʨʞʥʷ. ɽʩʣʠ ʩʪʝʨʞʝʥʴ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʪʝʡ, ʪʦ ʧʦʩʣʝ ʩʫʰ-

ʢʠ ʠʭ ʩʢʣʝʠʚʘʶʪ.  

ʈʫʯʥʘʷ ʬʦʨʤʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʪʝʨʞʥʝʚʳʭ ʷʱʠʢʘʭ. ɺ ʛʦʪʦʚʳʭ ʩʪʝʨʞʥʷʭ 

ʚʳʧʦʣʥʷʶʪ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʢʘʥʘʣʳ. ɼʣʷ ʧʨʠʜʘʥʠʷ ʩʪʝʨʞʥʷʤ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʦʯʥʦ-

ʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʨʤʘʪʫʨʥʳʝ ʢʘʨʢʘʩʳ ʠʟ ʩʪʘʣʴʥʦʡ ʧʨʦʚʦʣʦʢʠ ʠʣʠ ʣʠʪʦʛʦ ʯʫʛʫʥʘ. 

ɻʦʪʦʚʳʝ ʩʪʝʨʞʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʫʰʢʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 200é230 
0
ʉ, ʜʣʷ ʫʚʝ-

ʣʠʯʝʥʠʷ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ. ɺʦ ʚʨʝʤʷ ʩʫʰʢʠ ʠʟ ʩʪʝʨʞʥʷ ʫʜʘʣʷʝʪʩʷ 

ʚʣʘʛʘ, ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʚʳʛʦʨʘʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ 

ʏʘʩʪʦ ʩʪʝʨʞʥʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʥʘ ʧʝʩʢʦʜʫʚʥʳʭ ʤʘʰʠʥʘʭ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʤʝʩʝʡ ʩ ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʩʤʦʣʘʤʠ, ʩʪʝʨʞʥʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʚ ʥʘʛʨʝʚʘʝʤʦʡ ʦʩʥʘʩʪʢʝ.  

ʀʟʛʦʪʦʚʣʝʥʠʝ ʩʪʝʨʞʥʝʡ ʠʟ ʞʠʜʢʦʩʪʝʢʦʣʴʥʳʭ ʩʤʝʩʝʡ ʩʦʩʪʦʠʪ ʚ ʭʠʤʠʯʝʩʢʦʤ ʦʪ-

ʚʝʨʞʜʝʥʠʠ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʧʫʪʝʤ ʧʨʦʜʫʚʢʠ ʩʪʝʨʞʥʷ ʫʛʣʝʢʠʩʣʳʤ ʛʘʟʦʤ. 

 14.5. ʀʟʛʦʪʦʚʣʝʥʠʝ ʦʪʣʠʚʦʢ ʚ ʧʝʩʯʘʥʳʭ ʬʦʨʤʘʭ 

 ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʣʠʪʝʡʥʳʭ ʩʧʣʘʚʦʚ ʩʚʷʟʘʥʦ ʩ ʧʣʘʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʚʦʡʩʪʚ, ʚ ʩʧʣʘʚ 

ʚ ʞʠʜʢʦʤ ʠʣʠ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ ʚʚʦʜʷʪ ʩʧʝʮʠʘʣʴʥʳʝ ʣʝʛʠʨʫʁ ʱʠʝ ʵʣʝʤʝʥʪʳ: ʭʨʦʤ, 

ʥʠʢʝʣʴ, ʤʘʨʛʘʥʝʮ, ʪʠʪʘʥ ʠ ʜʨ. 

ɼʣʷ ʧʣʘʚʣʝʥʠʷ ʯʫʛʫʥʘ ʠ ʩʪʘʣʠ, ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʤʝʥʷʶʪ ʣʠ-

ʪʝʡʥʳʝ ʠʣʠ ʧʝʨʝʜʝʣʴʥʳʝ ʜʦʤʝʥʥʳʝ ʯʫʛʫʥʳ, ʯʫʛʫʥʥʳʡ ʠ ʩʪʘʣʴʥʦʡ ʣʦʤ, ʦʪʭʦʜʳ ʩʦʙ-

ʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʠ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʰʣʘʢʦʚ ï ʬʣʶʩʳ (ʠʟʚʝʩʪʥʷʢ). 

ʏʫʛʫʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʚʳʧʣʘʚʣʷʶʪ ʚ ʚʘʛʨʘʥʢʘʭ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʘʟʚʠʚʘʝʪʩʷ 

ʧʣʘʚʢʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʝʯʘʭ, ʘ ʪʘʢʞʝ ʜʫʧʣʝʢʩ-ʧʨʦʮʝʩʩ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʚʘʨʠʘʥʪ ʚʘ-

ʛʨʘʥʢʘ ï ʠʥʜʫʢʮʠʦʥʥʘʷ ʧʝʯʴ. 

ʇʣʘʚʢʫ ʩʪʘʣʠ ʚʝʜʫʪ ʚ ʵʣʝʢʪʨʦʜʫʛʦʚʳʭ, ʠʥʜʫʢʮʠʦʥʥʳʭ ʠ ʧʣʘʟʤʝʥʥʦ-

ʠʥʜʫʢʮʠʦʥʥʳʭ ʧʝʯʘʭ. 
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ɼʣʷ ʧʣʘʚʣʝʥʠʷ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʧʝʨʚʠʯʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʟʘʚʦʜʘʭ, ʪʘʢ ʠ ʚʪʦʨʠʯʥʳʝ, ʧʦʩʣʝ ʧʝʨʝʧʣʘʚʢʠ ʮʚʝʪʥʦʛʦ ʣʦʤʘ, ʤʝ-

ʪʘʣʣʳ ʠ ʩʧʣʘʚʳ, ʘ ʪʘʢʞʝ ï ʬʣʶʩʳ (ʭʣʦʨʠʩʪʳʝ ʠ ʬʪʦʨʠʩʪʳʝ ʩʦʣʠ).  

ɼʣʷ ʧʣʘʚʣʝʥʠʷ ʧʨʠʤʝʥʷʶʪ ʠʥʜʫʢʮʠʦʥʥʳʝ ʧʝʯʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ, ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʝ ʧʝʯʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʇʣʘʚʢʫ ʪʫʛʦʧʣʘʚʢʠʭ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ ʚʝʜʫʪ ʚ ʚʘ-

ʢʫʫʤʝ ʠʣʠ ʚ ʩʨʝʜʝ ʟʘʱʠʪʥʳʭ ʛʘʟʦʚ. 

 ʉʙʦʨʢʘ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʚʢʣʶʯʘʝʪ: ʫʩʪʘʥʦʚʢʫ ʥʠʞʥʝʡ ʧʦʣʫʬʦʨʤʳ; ʫʩʪʘʥʦʚʢʫ 

ʩʪʝʨʞʥʝʡ, ʫʩʪʦʡʯʠʚʦʝ ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʪʝʨʞʥʝʚʳʤʠ ʟʥʘʢʘʤʠ; 

ʢʦʥʪʨʦʣʴ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʦʩʥʦʚʥʳʭ ʧʦʣʦʩʪʝʡ ʬʦʨʤʳ; ʫʩʪʘʥʦʚʢʫ ʚʝʨʭʥʝʡ ʧʦʣʫ-

ʬʦʨʤʳ ʧʦ ʮʝʥʪʨʠʨʫʶɦ ʠʤ ʰʪʳʨʷʤ.  

ɿʘʣʠʚʢʘ ʬʦʨʤ ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʤʝʪʘʣʣʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʢʦʚʰʝʡ ʯʘʡʥʠʢʦʚʦ-

ʛʦ, ʙʘʨʘʙʘʥʥʦʛʦ ʠ ʜʨʫʛʠʭ ʪʠʧʦʚ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʩʧʣʘʚʣʝʥʥʦ-

ʛʦ ʤʝʪʘʣʣʘ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʟʥʘʯʘʪʴ ʝʝ ʥʘ 100é150 
0
C ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝ-

ʥʠʷ:: ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʫʚʝʣʠʯʠʚʘʝʪ ʦʧʘʩʥʦʩʪʴ ʥʝʟʘʧʦʣʥʝʥʠʷ ʬʦʨʤʳ, ʟʘʭʚʘʪʘ ʚʦʟ-

ʜʫʭʘ, ʫʭʫʜʰʝʥʠʷ ʧʠʪʘʥʠʷ ʦʪʣʠʚʦʢ; ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʤʝʪʘʣʣ ʙʦʣʴʰʝ ʥʘʩʳ-

ʱʝʥ ʛʘʟʘʤʠ, ʩʠʣʴʥʝʝ ʦʢʠʩʣʷʝʪʩʷ, ʚʦʟʤʦʞʝʥ ʧʨʠʛʘʨ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʣʠʚʢʠ. 

ɿʘʣʠʚʢʫ ʚʝʜʫʪ ʥʝʧʨʝʨʳʚʥʦ ʜʦ ʧʦʣʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʣʠʪʥʠʢʦʚʦʡ ʯʘʰʠ.  

 ʆʭʣʘʞʜʝʥʠʝ ʦʪʣʠʚʦʢ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʙʠʚʢʠ ʜʣʠʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ 

(ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʪʦʥʢʦʩʪʝʥʥʳʭ ʦʪʣʠʚʦʢ) ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʫʪʦʢ ʠ ʥʝʜʝʣʴ (ʜʣʷ ʢʨʫʧʥʳʭ 

ʪʦʣʩʪʦʩʪʝʥʥʳʭ ʦʪʣʠʚʦʢ). ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ ʠʩʧʦʣʴ-

ʟʫʶʪ ʤʝʪʦʜʳ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ: 

ʘ) ʦʙʜʫʚʘʶʪ ʚʦʟʜʫʭʦʤ, 

ʙ) ʧʨʠ ʬʦʨʤʦʚʢʝ ʫʢʣʘʜʳʚʘʶʪ ʟʤʝʝʚʠʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʧʫʩʢʘʶʪ ʚʦʟʜʫʭ ʠʣʠ ʚʦ-

ʜʫ. 

ɺʳʙʠʚʢʘ ʦʪʣʠʚʢʠ ï ʧʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʟʘʪʚʝʨʜʝʚʰʝʡ ʠ ʦʭʣʘʞʜʝʥʥʦʡ ʜʦ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʣʠʚʢʠ ʠʟ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ, ʧʨʠ ʵʪʦʤ ʣʠʪʝʡʥʘʷ ʬʦʨʤʘ ʨʘʟʨʫ-

ʰʘʝʪʩʷ. ʆʩʫʱʝʩʪʚʣʷʶʪ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʚʳʙʠʚʥʳʭ ʫʩʪʘʥʦʚʢʘʭ. ʌʦʨʤʘ ʚʳʪʘʣʢʠʚʘʝʪʩʷ 

ʠʟ ʦʧʦʢʠ ʚʳʪʘʣʢʠʚʘʪʝʣʝʤ ʥʘ ʚʠʙʨʦʞʝʣʦʙ, ʧʦ ʢʦʪʦʨʦʤʫ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʚʳʙʠʚʥʫʶ 

ʨʝʰʝʪʢʫ, ʛʜʝ ʦʪʣʠʚʢʠ ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʦʪ ʬʦʨʤʦʚʦʯʥʦʡ ʩʤʝʩʠ. ɺʳʙʠʚʢʫ ʩʪʝʨʞʥʝʡ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʠʙʨʘʮʠʦʥʥʦ-ʧʥʝʚʤʘʪʠʯʝʩʢʠʤʠ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 
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ʆʙʨʫʙʢʘ ʦʪʣʠʚʦʢ ï ʧʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʩ ʦʪʣʠʚʢʠ ʧʨʠʙʳʣʝʡ, ʣʠʪʥʠʢʦʚ, ʚʧrʦʨʦʚ ʠ 

ʟʘʣʠʚʦʚ ʧʦ ʤʝʩʪʫ ʩʦʧʨʷʞʝʥʠʷ ʧʦʣʫʬʦʨʤ. 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤʠ ʟʫʙʠʣʘʤʠ, ʣʝʥʪʦʯʥʳʤʠ ʠ ʜʠʩʢʦʚʳʤʠ ʧʠʣʘ-

ʤʠ, ʧʨʠ ʧʦʤʦʱʠ ʛʘʟʦʚʦʡ ʨʝʟʢʠ ʠ ʥʘ ʧʨʝʩʩʘʭ. 

ʇʦʩʣʝ ʦʙʨʫʙʢʠ ʦʪʣʠʚʢʠ ʟʘʯʠʱʘʶʪ, ʫʜʘʣʷʷ ʤʝʣʢʠʝ ʟʘʣʠʚʳ, ʦʩʪʘʪʢʠ ʚʳʧʦʨʦʚ ʠ 

ʣʠʪʥʠʢʦʚ. ɺʳʧʦʣʥʷʶʪ ʟʘʯʠʩʪʢʫ ʤʘʷʪʥʠʢʦʚʳʤʠ ʠ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʰʣʠʬʦʚʘʣʥɹʳʤʠ 

ʢʨʫʛʘʤʠ, ʧʥʝʚʤʘʪʠʯʝʩʢʠʤʠ ʟʫʙʠʣʘʤʠ. 

ʆʯʠʩʪʢʘ ʦʪʣʠʚʦʢ ï ʧʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʧʨʠʛʘʨʘ, ʦʩʪʘʪʢʦʚ ʬʦʨʤʦʚʦʯʥʦʡ ʠ ʩʪʝʨʞ-

ʥʝʚʦʡ ʩʤʝʩʝʡ ʩ ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪʣʠʚʦʢ. 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʛʘʣʪʦʚʦʯʥʳʭ ʙʘʨʘʙʘʥʘʭ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʠʣʠ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʜʝʡʩʪʚʠʷ (ʜʣʷ ʤʝʣʢʠʭ ʦʪʣʠʚʦʢ), ʚ ʛʠʜʨʦʧʝʩʢʦʩʪʨʫʡʥʳʭ ʠ ʜʨʦʙʝʤʝʪʥʳʭ ʢʘʤʝʨʘʭ, ʘ 

ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʦʡ ʠʣʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ. 

  

 14.6 ʃʠʪʴʝ ʚ ʦʙʦʣʦʯʢʦʚʳʝ ʬʦʨʤʳ  

ʃʠʪʴʝ ʚ ʦʙʦʣʦʯʢʦʚʳʝ ʬʦʨʤʳ - ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʦʪʣʠʚʦʢ ʠʟ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ 

ʤʝʪʘʣʣʘ ʚ ʬʦʨʤʘʭ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʦ ʛʦʨʷʯʝʡ ʤʦʜʝʣʴʥʦʡ ʦʩʥʘʩʪʢʝ ʠʟ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʝʩʯʘʥʦ-ʩʤʦʣʷʥʳʭ ʩʤʝʩʝʡ. 

ʌʦʨʤʦʚʦʯʥʫʶ ʩʤʝʩʴ ʧʨʠʛʦʪʦʚʣʷʶʪ ʠʟ ʤʝʣʢʦʛʦ ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʪʝʨʤʦʨʝʘʢʪʠʚʥʳʭ ʩʚʷʟʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʬʦʨʤʦʚʢʠ ʧʨʠ ʣʠʪʴʝ ʚ ʦʙʦʣʦʯʢʦʚʳʝ ʬʦʨʤʳ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.14.  

ʄʝʪʘʣʣʠʯʝʩʢʫʶ ʤʦʜʝʣʴʥʫʶ ʧʣʠʪʫ 1 ʩ ʤʦʜʝʣʴʶ ʥʘʛʨʝʚʘʶʪ ʚ ʧʝʯʠ ʜʦ 200é250 

0
C. 

ɿʘʪʝʤ ʧʣʠʪʫ 1 ʟʘʢʨʝʧʣʷʶʪ ʥʘ ʦʧʨʦʢʠʜʳʚʘʶʱʝʤʩʷ ʙʫʥʢʝʨʝ 2 ʩ ʬʦʨʤʦʚʦʯʥʦʡ 

ʩʤʝʩʴʶ 3 (ʨʠʩ. 14.8. ʘ) ʠ ʧʦʚʦʨʘʯʠʚʘʶʪ ʥʘ 180 
0
 (ʨʠʩ. 14.8.ʙ). ʌʦʨʤʦʚʦʯʥʫʶ ʩʤʝʩʴ 

ʚʳʜʝʨʞʠʚʘʶʪ ʥʘ ʧʣʠʪʝ 10é30 ʩʝʢʫʥʜ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʧʣʦʪʳ, ʠʩʭʦʜʷʱʝʡ ʦʪ ʤʦ-

ʜʝʣʴʥʦʡ ʧʣʠʪʳ, ʪʝʨʤʦʨʝʘʢʪʠʚʥʘʷ ʩʤʦʣʘ ʚ ʧʨʠʛʨʘʥʠʯʥʦʤ ʩʣʦʝ ʨʘʩʧʣʘʚʣʷʝʪʩʷ, ʩʢʣʝʠ-

ʚʘʝʪ ʧʝʩʯʠʥʢʠ ʠ ʦʪʚʝʨʜʝʚʘʝʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʝʩʯʘʥʦ-ʩʤʦʣʷʥʦʡ ʦʙʦʣʦʯʢʠ 4, ʪʦʣʠɦ-

ʥʦʡ 5é15 ʤʤ.     ɹʫʥʢʝʨ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ (ʨʠʩ. 14.8. ʚ), ʠʟʣʠʰʢʠ 

ʬʦʨʤʦʚʦʯʥʦʡ ʩʤʝʩʠ ʦʩʳʧʘʶʪʩʷ ʩ ʦʙʦʣʦʯʢʠ. ʄʦʜʝʣʴʥʘʷ ʧʣʠʪʘ ʩ ʧʦʣʫʪʚʝʨʜʦʡ ʦʙʦ-
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ʣʦʯʢʦʡ 4 ʩʥʠʤʘʝʪʩʷ ʩ ʙʫʥʢʝʨʘ ʠ ʧʨʦʢʘʣʠʚʘʝʪʩʷ ʚ ʧʝʯʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 300é350 ?C, 

ʧʨʠ ʵʪʦʤ ʩʤʦʣʘ ʧʝʨʝʭʦʜʠʪ ʚ ʪʚʝʨʜʦʝ ʥʝʦʙʨʘʪʠʤʦʝ ʩʦʩʪʦʷʥʠʝ. ʊʚʝʨʜʘʷ ʦʙʦʣʦʯʢʘ ʩʥʠ-

ʤʘʝʪʩʷ ʩ ʤʦʜʝʣʠ ʩ ʧʦʤʦʱʴʶ ʚʪrʘʣʢʠʚʘʪʝʣʝʡ 5 (ʨʠʩ.14.8.ʛ). ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ 

ʧʦʣʫʯʘʶʪ ʚʪʦʨʫʶ ʧʦʣʫʬʦʨʤʫ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʬʦʨʤʳ ʧʦʣʫʬʦʨʤʳ ʩʢʣʝʠʚʘʶʪ ʠʣʠ ʩʦʝʜʠʥʷʶʪ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘ-

ʤʠ (ʧʨʠ ʧʦʤʦʱʠ ʩʢʦʙ). 

 

ʈʠʩ. 14.8. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʬʦʨʤʦʚʢʠ ʧʨʠ ʣʠʪʴʝ ʚ ʦʙʦʣʦʯʢʦʚʳʝ ʬʦʨ-

ʤ  r

  

ʉʦʙʨʘʥʥʳʝ ʬʦʨʤʳ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʨʘʟʲʝʤʘ 

ʫʢʣʘʜʳʚʘʶʪ ʥʘ ʩʣʦʡ ʧʝʩʢʘ.     ʌʦʨʤʳ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʨʘʟʲʝʤʘ 6 ʠ ʢʨʫʧ-

ʥʳʝ ʬʦʨʤʳ ʜʣʷ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʦʪ ʢʦʨʦʙʣʝʥʠʷ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʢʦʥʪʝʡʥʝʨʳ 7 ʠ ʟʘʩʳʧʘʶʪ ʯʫʛʫʥʥʦʡ ʜʨʦʙʴʶ 8 (ʨʠʩ.14.ʜ). 

ʃʠʪʴʝ ʚ ʦʙʦʣʦʯʢʦʚʳʝ ʬʦʨʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʪʦʯʥʦʩʪʴ 

ʦʪʣʠʚʦʢ, ʤʘʣʫʶ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʩʥʠʞʘʝʪ ʨʘʩʭʦʜ ʬʦʨʤʦʚʦʯʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ (ʚʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ ʦʙʦʣʦʯʝʢ ʧʦʟʚʦʣʷʝʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʬʦʨʤʳ ʪʦʥʢʦʩʪʝʥʥʳ-

ʤʠ) ʠ ʦʙʲʝʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩ-

ʩʦʤ. 

ɺ ʦʙʦʣʦʯʢʦʚʳʭ ʬʦʨʤʘʭ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʦʪʣʠʚʢʠ ʤʘʩʩʦʡ 0,2é100 ʢʛ ʩ ʪʦʣɦ ʠʥʦʡ 

ʩʪʝʥʢʠ 3é15 ʤʤ ʠʟ ʚʩʝʭ ʣʠʪʝʡʥʳʭ ʩʧʣʘʚʦʚ ʜʣʷ ʧʨʠʙʦʨʦʚ, ʘʚʪʦʤʦʙʠʣʝʡ, ʤʝʪʘʣʣʦʨʝ-

ʞʫʱʠʭ ʩʪʘʥʢʦʚ. 
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 14.7 ʃʠʪʴʝ ʧʦ ʚʳʧʣʘʚʣʷʝʤʳʤ ʤʦʜʝʣʷʤ 

 ʃʠʪʴʝ ʧʦ ʚʳʧʣʘʚʣʷʝʤʳʤ ʤʦʜʝʣʷʤ ï ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʦʪʣʠʚʦʢ ʠʟ ʨʘʩʧʣʘʚʣʝʥ-

ʥʦʛʦ ʤʝʪʘʣʣʘ ʚ ʬʦʨʤʘʭ, ʨʘʙʦʯʘʷ ʧʦʣʦʩʪʴ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʫʜʘʣʝʥʠʶ 

(ʚʳʪʝʢʘʥʠʶ) ʣʝʛʢʦʧʣʘʚʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʜʝʣʠ ʧʨʠ ʝʝ ʧʨʝʜʚʘʨʠʪʝʣʥɹʦʤ ʥʘʛʨʝʚʘʥʠʠ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʧʨʦʮʝʩʩʘ ʣʠʪʴʷ ʧʦ ʚʳʧʣʘʚʣʷʝʤʳʤ ʤʦʜʝʣʷʤ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 14.9. 

ɺʳʧʣʘʚʣʷʝʤʳʝ ʤʦʜʝʣʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʚ ʧʨʝʩʩ-ʬʦʨʤʘʭ 1 (ʨʠʩ.14. 9.ʘ) ʠʟ ʤʦʜʝʣʴ-

ʥʳʭ ʩʦʩʪʘʚʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʧʘʨʘʬʠʥ, ʚʦʩʢ, ʩʪʝʘʨʠʥ, ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. ʉʦʩʪʘʚ ʭʦʨʦ-

ʰʦ ʟʘʧʦʣʥʷʝʪ ʧʦʣʦʩʪʴ ʧʨʝʩʩ-ʬʦʨʤʳ, ʜʘʝʪ ʯʝʪʢʠʡ ʦʪʧʝʯʘʪʦʢ. ʇʦʩʣʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ 

ʤʦʜʝʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʝʩʩ-ʬʦʨʤʘ ʨʘʩʢʨʳʚʘʝʪʩʷ ʠ ʤʦʜʝʣʴ 2 (ʨʠʩ. 14.9.ʙ) ʚʳʪʘʣʢʠʚʘʝʪ-

ʩʷ ʚ ʭʦʣʦʜʥʫʶ ʚʦʜʫ. 

ɿʘʪʝʤ ʤʦʜʝʣʠ ʩʦʙʠʨʘʶʪʩʷ ʚ ʤʦʜʝʣʴʥʳʝ ʙʣʦʢʠ 3 (ʨʠʩ.14. 9.ʚ) ʩ ʦʙʱʝʡ ʣʠʪʥʠʢʦ-

ʚʦʡ ʩʠʩʪʝʤʦʡ ʧʨʠʧʘʠʚʘʥʠʝʤ, ʧʨʠʢʣʝʠʚʘʥʠʝʤ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠʤ ʢʨʝʧʣʝʥʠʝʤ. ɺ ʦʜʠʥ 

ʙʣʦʢ ʦʙʲʝʜʠʥʷʶʪ 2é100 ʤʦʜʝʣʝʡ. 

ʌʦʨʤʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʤʥʦʛʦʢʨʘʪʥʳʤ ʧʦʛʨʫʞʝʥʠʝʤ ʤʦʜʝʣʴʥʦʛʦ ʙʣʦʢʘ 3 ʚ ʩʧʝ-

ʮʠʘʣʴʥʫʶ ʞʠʜʢʫʶ ʦʛʥʝʫʧʦʨʥʫʶ ʩʤʝʩʴ 5, ʥʘʣʠʪʫʶ ʚ ʝʤʢʦʩʪʴ 4 (ʨʠʩ.14.9.ʛ) ʩ ʧʦʩʣʝ-

ʜʫʶʱʝʡ ʦʙʩʳʧʢʦʡ ʢʚʘʨʮʝʚʳʤ ʧʝʩʢʦʤ. ɿʘʪʝʤ ʤʦʜʝʣʴʥʳʝ ʙʣʦʢʠ ʩʫʰʘʪ ʥʘ ʚʦʟʜʫʭʝ ʠʣʠ 

ʚ ʩʨʝʜʝ ʘʤʤʠʘʢʘ. ʆʙʳʯʥʦ ʥʘʥʦʩʷʪ 3é5 ʩʣʦʝʚ ʦʛʥʝʫʧʦʨʥʦʛʦ ʧʦʢʨʳʪʠʷ ʩ ʧʦʩʣʝʜʫʶ-

ʱʝʡ ʩʫʰʢʦʡ ʢʘʞʜʦʛʦ ʩʣʦʷ. 

ʄʦʜʝʣʠ ʠʟ ʬʦʨʤ ʫʜʘʣʷʶʪ, ʧʦʛʨʫʞʘʷ ʚ ʛʦʨʷʯʫʶ ʚʦʜʫ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʥʘʛʨʝʪʦʛʦ 

ʧʘʨʘ. ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʤʦʜʝʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʪʦʥʢʦʩʪʝʥʥʳʝ ʣʠʪʝʡʥʳʝ ʬʦʨʤʳ ʫʩʪʘʥʘʚ-

ʣʠʚʘʶʪʩʷ ʚ ʦʧʦʢʝ, ʟʘʩʳʧʘʶʪʩʷ ʢʚʘʨʮʝʚʳʤ ʧʝʩʢʦʤ, ʘ ʟʘʪʝʤ ʧʨʦʢʘʣʠʚʘʶʪ ʚ ʧʝʯʠ ʚ ʪʝ-

ʯʝʥʠʝ 6é8 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 850é950 
0
C ʜʣʷ ʫʜʘʣʝʥʠʷ ʦʩʪʘʪʢʦʚ ʤʦʜʝʣʴʥʦʛʦ 

ʩʦʩʪʘʚʘ, ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ (ʨʠʩ. 14.9.ʜ) 
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ʈʠʩ.14.9. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʧʨʦʮʝʩʩʘ ʣʠʪʴʷ ʧʦ ʚʳʧʣʘʚʣʷʝʤʳʤ ʤʦʜʝʣʷʤ 

  

ɿʘʣʠʚʢʫ ʬʦʨʤ ʧʦ ʚʳʧʣʘʚʣʷʝʤʳʤ ʤʦʜʝʣʷʤ ʧʨʦʠʟʚʦʜʷʪ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʧʨʦʢʘʣʢʠ 

ʚ ʥʘʛʨʝʪʦʤ ʩʦʩʪʦʷʥʠʠ. ɿʘʣʠʚʢʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʦʙʦʜʥʦʡ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʦʙʝʞ-

ʥʳʭ ʩʠʣ, ʚ ʚʘʢʫʫʤʝ ʠ ʪ.ʜ. 

ʇʦʩʣʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʟʘʣʠʪʦʛʦ ʤʝʪʘʣʣʘ ʠ ʦʭʣʘʞʜʝʥʠʷ ʦʪʣʠʚʦʢ ʬʦʨʤʘ ʨʘʟʨʫʰʘ-

ʝʪʩʷ, ʦʪʣʠʚʢʠ ʦʪʜʝʣʷʶʪ ʦʪ ʣʠʪʥʠʢʦʚ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʥʘʧʨʘʚʣʷʶʪ ʥʘ ʭʠ-

ʤʠʯʝʩʢʫʶ ʦʯʠʩʪʢʫ, ʧʨʦʤʳʚʘʶʪ ʠ ʧʦʜʚʝʨʛʘʶʪ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. 

ʃʠʪʴʝ ʧʦ ʚʳʧʣʘʚʣʷʝʤʳʤ ʤʦʜʝʣʷʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʪʦʯʥʳʭ ʠ ʩʣʦʞʥʳʭ 

ʦʪʣʠʚʦʢ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʧʣʘʚʦʚ ʤʘʩʩʦʡ 0,02é15 ʢʛ ʩ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ 0,5é5 ʤʤ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʣʠ-

ʚʦʢ, ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʦʩʥʘʩʪʢʠ. 

ʃʠʪʴʝʤ ʧʦ ʚʳʧʣʘʚʣʷʝʤʳʤ ʤʦʜʝʣʷʤ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʜʝʪʘʣʠ ʜʣʷ ʧʨʠʙʦʨʦʩʪʨʦʠ-

ʪʝʣʴʥʦʡ, ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʜʨʫʛʦʡ ʦʪʨʘʩʣʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʀʩʧʦʣʴʟʫʶʪ ʧʨʠ ʣʠ-

ʪʴʝ ʞʘʨʦʧʨʦʯʥʳʭ ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʩʧʣʘʚʦʚ (ʣʦʧʘʪʢʠ ʪʫʨʙʠʥ), ʢʦʨʨʦʟʠʦʥʥʦ-

ʩʪʦʡʢʠʭ ʩʪʘʣʝʡ, ʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ʚ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ (ʘʚʪʦʤʦʙʠʣʴʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ). 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ ʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥ. 
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14.8 ʃʠʪʴʝ ʚ ʢʦʢʠʣʴ 

 ʃʠʪʴʝ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʬʦʨʤʳ (ʢʦʢʠʣʠ) ʧʦʣʫʯʠʣʦ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʕʪʠʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʘʶʪ ʙʦʣʝʝ 40% ʚʩʝʭ ʦʪʣʠʚʦʢ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʠ ʤʘʛʥʠʝʚʳʭ 

ʩʧʣʘʚʦʚ, ʦʪʣʠʚʢʠ ʠʟ ʯʫʛʫʥʘ ʠ ʩʪʘʣʠ. 

ʃʠʪʴʝ ʚ ʢʦʢʠʣʴ ï ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʪʣʠʚʦʢ ʠʟ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʚ ʤʝʪʘʣʣʠ-

ʯʝʩʢʠʭ ʬʦʨʤʘʭ-ʢʦʢʠʣʷʭ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʣʠʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʦʪʚʦʜʝ ʪʝʧʣʦʪʳ ʦʪ ʨʘʩ-

ʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʦʪ ʟʘʪʚʝʨʜʝʚʘʶʱʝʡ ʠ ʦʭʣʘʞʜʘʶʱʝʡʩʷ ʦʪʣʠʚʢʠ ʢ ʤʘʩʩʠʚʥʦʤʫ 

ʤʝʪʘʣʣʠʯʝʩʢʦʤʫ ʢʦʢʠʣʶ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʣʦʪʥʦʩʪʴ ʤʝʪʘʣʣʘ ʠ ʤʝ-

ʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʯʝʤ ʫ ʦʪʣʠʚʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʝʩʯʘʥʳʭ ʬʦʨʤʘʭ. 

ʉʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʦʪʣʠʚʦʢ ʚ ʢʦʢʠʣʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 14.10. 

ʈʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʢʠʣʷ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʨʘʟʲʝʤʘ, ʩʦʩʪʦʷʱʫʶ 

ʠʟ ʧʦʜʜʦʥʘ 1, ʜʚʫʭ ʩʠʤʤʝʪʨʠʯʥʳʭ ʧʦʣʫʬʦʨʤ 2 ʠ 3 ʠ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʝʨʞʥʷ 4, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʛʨʝʪʫʶ ʜʦ 150é180 
0
C ʧʦʢʨʳʚʘʶʪ ʠʟ ʧʫʣʴʚʝʨʠʟʘʪʦʨʘ 5 ʩʣʦʝʤ ʦʛ-

ʥʝʫʧʦʨʥʦʛʦ ʧʦʢʨʳʪʠʷ (ʨʠʩ. 14.10.ʘ) ʪʦʣʱʠʥʦʡ 0,3é0,8 ʤʤ. ʇʦʢʨʳʪʠʝ ʧʨʝʜʦʭʨʘʥʷʝʪ 

ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʢʠʣʷ ʦʪ ʨʝʟʢʦʛʦ ʥʘʛʨʝʚʘ ʠ ʩʭʚʘʪʳʚʘʥʠʷ ʩ ʦʪʣʠʚʢʦʡ. 

ʇʦʢʨʳʪʠʷ ʧʨʠʛʦʪʦʚʣʷʶʪ ʠʟ ʦʛʥʝʫʧʦʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʪʘʣʴʢ, ʤʝʣ, ʛʨʘʬʠʪ), ʩʚʷ-

ʟʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ (ʞʠʜʢʦʝ ʩʪʝʢʣʦ) ʠ ʚʦʜʳ. 

 

ʈʠʩ. 14.10. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʢʠ ʚ ʢʦʢʠʣʴ 
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 ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʤʘʥʠʧʫʣʷʪʦʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʝʩʯʘʥʳʡ ʩʪʝʨʞʝʥʴ 6, ʩ ʧʦʤʦ-

ʱʴʶ ʢʦʪʦʨʦʛʦ ʚ ʦʪʣʠʚʢʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʣʦʩʪʴ (ʨʠʩ.14.10.ʙ). 

ʇʦʣʦʚʠʥʢʠ ʢʦʢʠʣʷ ʩʦʝʜʠʥʷʶʪ ʠ ʟʘʣʠʚʘʶʪ ʨʘʩʧʣʘʚ. ʇʦʩʣʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʦʪʣʠʚ-

ʢʠ 7 (ʨʠʩ. 14.10.ʚ) ʠ ʦʭʣʘʞʜʝʥʠʷ ʝʝ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʙʠʚʢʠ ʢʦʢʠʣʴ ʨʘʩʢʨʳʚʘʶʪ 

(ʨʠʩ.14.10.ʛ) ʠ ʧʨʦʪʷʛʠʚʘʶʪ ʚʥʠʟ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʩʪʝʨʞʝʥʴ 4. ʆʪʣʠʚʢʘ 7 ʫʜʘʣʷʝʪʩʷ 

ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʠʟ ʢʦʢʠʣʷ (ʨʠʩ.14.10.ʜ). 

ʆʪʣʠʚʢʠ ʧʨʦʩʪʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟʛʦʪʦʚʣʷʶʪ ʚ ʥʝʨʘʟʲʝʤʥʳʭ ʢʦʢʠʣʷʭ, ʥʝʩʣʦʞ-

ʥʳʝ ʦʪʣʠʚʢʠ ʩ ʥʝʙʦʣʴʰʠʤʠ ʚʳʩʪʫʧʘʤʠ ʠ ʚʧʘʜʠʥʘʤʠ ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ï ʚ 

ʢʦʢʠʣʷʭ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʘʟʲʝʤʦʤ. ʂʨʫʧʥʳʝ, ʧʨʦʩʪʳʝ ʧʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʪʣʠʚʢʠ ʧʦ-

ʣʫʯʘʶʪ ʚ ʢʦʢʠʣʷʭ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʨʘʟʲʝʤʦʤ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʣʦʞʥʳʭ ʦʪʣʠʚʦʢ 

ʧʨʠʤʝʥʷʶʪ ʢʦʢʠʣʠ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʨʘʟʝ̡ʤʦʤ. 

ʈʘʩʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ ʚ ʬʦʨʤʫ ʧʦʜʚʦʜʷʪ ʩʚʝʨʭʫ, ʩʥʠʟʫ (ʩʠʬʦʥʦʤ), ʩʙʦʢʫ. ɼʣʷ 

ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʛʘʟʦʚ ʧʦ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʝʤʘ ʧʨʦʨʝʟʘʶʪ ʚʝʥʪʠʣʮ̫ʠʦʥʥʳʝ ʢʘʥʘʣʳ. 

ɺʩʝ ʦʧʝʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʣʠʪʴʷ ʚ ʢʦʢʠʣʴ ʤʝʭʘʥʠʟʠʨʦʚʘʥʳ ʠ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʥʳ. ʀʩʧʦʣʴʟʫʶʪ ʦʜʥʦʧʦʟʠʮʠʦʥʥʳʝ ʠ ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʳʝ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠʝ ʢʦʢʠʣʥɹʳʝ ʤʘʰʠʥʳ. 

ʃʠʪʴʝ ʚ ʢʦʢʠʣʴ ʧʨʠʤʝʥʷʶʪ ʚ ʤʘʩʩʦʚʦʤ ʠ ʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʜʣʷ ʠʟʛʦʪʦʚ-

ʣʝʥʠʷ ʦʪʣʠʚʦʢ ʠʟ ʯʫʛʫʥʘ, ʩʪʘʣʠ ʠ ʩʧʣʘʚʦʚ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʩ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ 

3é100 ʤʤ, ʤʘʩʩʦʡ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʤʤʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʢʠʣʦʛʨʘʤʤʦʚ. 

ʃʠʪʴʝ ʚ ʢʦʢʠʣʴ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʠʣʠ ʠʟʙʝʞʘʪʴ ʨʘʩʭʦʜʘ ʬʦʨʤʦʚʦʯʥʳʭ ʠ 

ʩʪʝʨʞʥʝʚʳʭ ʩʤʝʩʝʡ, ʪʨʫʜʦʝʤʢʠʭ ʦʧʝʨʘʮʠʡ ʬʦʨʤʦʚʢʠ ʠ ʚʳʙʠʚʢʠ ʬʦʨʤ, ʧʦʚʳʩʠʪʴ 

ʪʦʯʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʠ ʩʥʠʟʠʪʴ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ, ʫʣʫʯʰʠʪʴ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ. 

ʅʝʜʦʩʪʘʪʢʠ ʢʦʢʠʣʴʥʦʛʦ ʣʠʪʴʷ: ʚʳʩʦʢʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʢʠʣʝʡ, ʠʭ 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʩʪʦʡʢʦʩʪʴ, ʪʨʫʜʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʣʦʞʥʳʭ ʧʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʪʣʠ-

ʚʦʢ. 

14.9. ʀʟʛʦʪʦʚʣʝʥʠʝ ʦʪʣʠʚʦʢ ʮʝʥʪʨʦʙʝʞʥʳʤ ʣʠʪʴʝʤ 

 ʇʨʠ ʮʝʥʪʨʦʙʝʞʥʦʤ ʣʠʪʴʝ ʩʧʣʘʚ ʟʘʣʠʚʘʝʪʩʷ ʚʦ ʚʨʘʱʘʶʱʠʝʩʷ ʬʦʨʤʳ. ʌʦʨʤʠʨʦ-

ʚʘʥʠʝ ʦʪʣʠʚʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʪʣʠʚʦʢ. 



 

200 
 

ʎʝʥʪʨʦʙʝʞʥʳʤ ʣʠʪʴʝʤ ʠʟʛʦʪʦʚʣʷʶʪ ʦʪʣʠʚʢʠ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ, ʧʝʩʯʘʥʳʭ, ʦʙʦ-

ʣʦʯʢʦʚʳʭ ʬʦʨʤʘʭ ʠ ʬʦʨʤʘʭ ʜʣʷ ʣʠʪʴʷ ʧʦ ʚʳʧʣʘʚʣʷʝʤʳʤ ʤʦʜʝʣʷʤ ʥʘ ʮʝʥʪʨʦʙʝʞʥʳʭ 

ʤʘʰʠʥʘʭ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ. 

ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʬʦʨʤʳ ʠʟʣʦʞʥʠʮʳ ʠʟʛʦʪʦʚʣʷʶʪ ʠʟ ʯʫʛʫʥʘ ʠ ʩʪʘʣʠ. ʊʦʣʱʠʥʘ ʠʟ-

ʣʦʞʥʠʮʳ ʚ 1,5é2 ʨʘʟʘ ʙʦʣʴʰʝ ʪʦʣʱʠʥʳ ʦʪʣʠʚʢʠ. ɺ ʧʨʦʮʝʩʩʝ ʣʠʪʴʷ ʠʟʣʦʞʥʠʮʳ ʩʥʘ-

ʨʫʞʠ ʦʭʣʘʞʜʘʶʪ ʚʦʜʦʡ ʠʣʠ ʚʦʟʜʫʭʦʤ. 

ʅʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʣʦʞʥʠʮʳ ʥʘʥʦʩʷʪ ʪʝʧʣʦʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʠʭ ʩʣʫʞʙʳ. ʇʝʨʝʜ ʨʘʙʦʪʦʡ ʠʟʣʦʞʥʠʮʳ ʥʘʛʨʝʚʘʶʪ ʜʦ 200 
0
C. 

ʉʭʝʤʳ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʦʢ ʮʝʥʪʨʦʙʝʞʥʳʤ ʣʠʪʴʝʤ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩ.14.11. 

 

ʈʠʩ.14.11. ʉʭʝʤʳ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʦʢ ʮʝʥʪʨʦʙʝʞʥʳʤ ʣʠʪʝɹʤ 

  

ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʦʪʣʠʚʦʢ ʥʘ ʤʘʰʠʥʘʭ ʩ ʚʨʘʱʝʥʠʝʤ ʬʦʨʤʳ ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʦʩʠ (ʨʠʩ.14.11.ʘ) ʤʝʪʘʣʣ ʠʟ ʢʦʚʰʘ 4 ʟʘʣʠʚʘʶʪ ʚʦ ʚʨʘʱʘʶʱʫʶʩʷ ʬʦʨʤʫ 2, ʫʢʨʝʧʣʝʥ-

ʥʫʶ ʥʘ ʰʧʠʥʜʝʣʝ 1, ʢʦʪʦʨʳʡ ʚʨʘʱʘʝʪʩʷ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ ʤʝʪʘʣʣ ʧʨʠʞʠʤʘʝʪʩʷ ʢ ʙʦʢʦʚʦʡ ʩʪʝʥʢʝ ʠʟ-

ʣʦʞʥʠʮʳ. ʃʠʪʝʡʥʘʷ ʬʦʨʤʘ ʚʨʘʱʘʝʪʩʷ ʜʦ ʧʦʣʥʦʛʦ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʦʪʣʠʚʢʠ. ʇʦʩʣʝ 

ʦʩʪʘʥʦʚʢʠ ʬʦʨʤʳ ʦʪʣʠʚʢʘ 3 ʠʟʚʣʝʢʘʝʪʩʷ.  

ʆʪʣʠʚʢʠ ʠʤʝʶʪ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʧʦ ʚʳʩʦʪʝ ï ʙʦʣʝʝ ʪʦʣʩʪʦʝ ʩʝʯʝʥʠʝ ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ. ʇʨʠʤʝʥʷʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʣʠʚʦʢ ʥʝʙʦʣʴʰʦʡ ʚʳʩʦʪʳ ï ʢʦʨʦʪʢʠʭ ʚʪʫʣʦʢ, 

ʢʦʣʝʮ, ʬʣʘʥʮʝʚ. 
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ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʦʪʣʠʚʦʢ ʪʠʧʘ ʪʝʣ ʚʨʘʱʝʥʠʷ ʙʦʣʴʰʦʡ ʜʣʠʥʳ (ʪʨʫʙʳ, ʚʪʫʣʢʠ) ʥʘ 

ʤʘʰʠʥʘʭ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ (ʨʠʩ.14. 11.ʙ) ʠʟʣʦʞʥʠʮʫ 2 ʫʩʪʘʥʘʚʣʠʚʘ-

ʶʪ ʥʘ ʦʧʦʨʥʳʝ ʨʦʣʠʢʠ 7 ʠ ʟʘʢʨʳʚʘʶʪ ʢʦʞʫʭʦʤ 6. ʀʟʣʦʞʥʠʮʘ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʚʠʞʝ-

ʥʠʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ 1. ʈʘʩʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ ʠʟ ʢʦʚʰʘ 4 ʟʘʣʠʚʘʶʪ ʯʝʨʝʟ ʞʝʣʦʙ 

3, ʢʦʪʦʨʳʡ ʚ ʧʨʦʮʝʩʩʝ ʟʘʣʠʚʢʠ ʤʝʪʘʣʣʘ ʧʝʨʝʤʝʱʘʝʪʩʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ 

ʨʘʚʥʦʩʪʝʥʥʦʡ ʦʪʣʠʚʢʠ 5. ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʪʨʫʙʘ ʪʨʫʙʳ ʠʩʧʦʣʴʟʫʶʪ ʧʝʩʯʘʥʳʡ ʠʣʠ 

ʦʙʦʣʦʯʢʦʚʳʡ ʩʪʝʨʞʝʥʴ 8. ʇʦʩʣʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʤʝʪʘʣʣʘ ʛʦʪʦʚʫʶ ʦʪʣʠʚʢʫ ʠʟʚʣʝʢʘʶʪ 

ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ. 

ʎʝʥʪʨʦʙʝʞʥʳʤ ʣʠʪʴʝʤ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʦʪʣʠʚʢʠ ʠʟ ʯʫʛʫʥʘ, ʩʪʘʣʠ, ʩʧʣʘʚʦʚ ʪʠʪʘ-

ʥʘ, ʘʣʶʤʠʥʠʷ, ʤʘʛʥʠʷ ʠ ʮʠʥʢʘ (ʪʨʫʙʳ, ʚʪʫʣʢʠ, ʢʦʣʴʮʘ, ʧʦʜʰʠʧʥʠʢʠ ʢʘʯʝʥʠʷ, ʙʘʥʜʘ-

ʞʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʠ ʪʨʘʤʚʘʡʥʳʭ ʚʘʛʦʥʦʚ). 

ʄʘʩʩʘ ʦʪʣʠʚʦʢ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʛʨʘʤʤʦʚ ʜʦ 45 ʪʦʥʥ. ʊʦʣʱʠʥʘ ʩʪʝʥʦʢ ʦʪ ʥʝ-

ʩʢʦʣʴʢʠʭ ʤʠʣʣʠʤʝʪʨʦʚ ʜʦ 350 ʤʤ. ʎʝʥʪʨʦʙʝʞʥʳʤ ʣʠʪʴʝʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʥʢʦ-

ʩʪʝʥʥʳʝ ʦʪʣʠʚʢʠ ʠʟ ʩʧʣʘʚʦʚ ʩ ʥʠʟʢʦʡ ʪʝʢʫʯʝʩʪʴʶ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʠ ʜʨʫ-

ʛʠʭ ʩʧʦʩʦʙʘʭ ʣʠʪʴʷ. 

ʅʝʜʦʩʪʘʪʦʢ: ʥʘʣʠʯʠʝ ʫʩʘʜʦʯʥʦʡ ʧʦʨʠʩʪʦʩʪʠ, ʣʠʢʚʘʪʦʚ ʠ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʚʢʣʶʯʝʥʠʡ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ; ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ ʚʠʜʝ 

ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʪʨʝʱʠʥ, ʛʘʟʦʚʳʭ ʧʫʟʳʨʝʡ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ ï ʧʦʣʫʯʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʩʪʝʡ ʪʨʫʙʥʳʭ ʟʘʛʦʪʦʚʦʢ ʙʝʟ ʧʨʠ-

ʤʝʥʝʥʠʷ ʩʪʝʨʞʥʝʡ, ʵʢʦʥʦʤʠʷ ʩʧʣʘʚʘ ʟʘ ʩʯʝʪ ʦʪʩʫʪʩʪʚʠʷ ʣʠʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʜʚʫʭʩʣʦʡʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʯʪʦ ʧʦʣʫʯʘʝʪʩʷ ʧʦʦʯʝʨʝʜʥʦʡ ʟʘʣʠʚʢʦʡ 

ʚ ʬʦʨʤʫ ʨʘʟʣʠʯʥʳʭ ʩʧʣʘʚʦʚ (ʩʪʘʣʴ ï ʯʫʛʫʥ, ʯʫʛʫʥ ï ʙʨʦʥʟʘ). 

ʀʩʧʦʣʴʟʫʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʠ ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʳʝ ʢʘʨʫʩʝʣʴʥʳʝ ʤʘʰʠʥʳ ʩ 

ʫʧʨʘʚʣʝʥʠʝʤ ʦʪ ʕɺʄ. 

  

14.10. ʃʠʪʴʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 

 ʃʠʪʴʝʤ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʦʣʫʯʘʶʪ ʦʪʣʠʚʢʠ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʬʦʨʤʘʭ (ʧʨʝʩʩ-

ʬʦʨʤʘʭ), ʧʨʠ ʵʪʦʤ ʟʘʣʠʚʢʫ ʤʝʪʘʣʣʘ ʚ ʬʦʨʤʫ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʣʠʚʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʧʦʜ ʜʘʚʣʝʥʠʝʤ. 
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ʆʪʣʠʚʢʠ ʧʦʣʫʯʘʶʪ ʥʘ ʤʘʰʠʥʳ ʣʠʪʴʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʩ ʭʦʣʦʜʥʦʡ ʠʣʠ ʛʦʨʷʯʝʡ 

ʢʘʤʝʨʦʡ ʧʨʝʩʩʦʚʘʥʠʷ. ɺ ʤʘʰʠʥʘʭ ʩ ʭʦʣʦʜʥʦʡ ʢʘʤʝʨʦʡ ʧʨʝʩʩʦʚʘʥʠʷ ʢʘʤʝʨʳ ʧʨʝʩʩʦ-

ʚʘʥʠʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʣʠʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʣʠʙʦ ʚʝʨʪʠʢʘʣʴʥʦ. 

ʅʘ ʤʘʰʠʥʘʭ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʭʦʣʦʜʥʦʡ ʢʘʤʝʨʦʡ ʧʨʝʩʩʦʚʘʥʠʷ (ʨʠʩ.14.12) ʨʘʩ-

ʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ ʟʘʣʠʚʘʶʪ ʚ ʢʘʤʝʨʫ ʧʨʝʩʩʦʚʘʥʠʷ 4 (ʨʠʩ.14.12.ʘ). ɿʘʪʝʤ ʤʝʪʘʣʣ 

ʧʣʫʥʞʝʨʦʤ 5, ʧʦʜ ʜʘʚʣʝʥʠʝʤ 40é100 ʄʇʘ, ʧʦʜʘʝʪʩʷ ʚ ʧʦʣʦʩʪʴ ʧʨʝʩʩ-ʬʦʨʤʳ 

(ʨʠʩ.14.12.ʙ), ʩʦʩʪʦʷʱʝʡ ʠʟ ʥʝʧʦʜʚʠʞʥʦʡ 3 ʠ ʧʦʜʚʠʞʥʦʡ 1 ʧʦʣʫʬʦʨʤ. ɺʥʫʪʨʝʥʥʶʶ 

ʧʦʣʦʩʪʴ ʚ ʦʪʣʠʚʢʝ ʧʦʣʫʯʘʶʪ ʩʪʝʨʞʥʝʤ 2. ʇʦʩʣʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʦʪʣʠʚʢʠ ʧʨʝʩʩ-ʬʦʨʤʘ 

ʨʘʩʢʨʳʚʘʝʪʩʷ, ʩʪʝʨʞʝʥʴ 2 ʠʟʚʣʝʢʘʝʪʩʷ (ʨʠʩ.14.12.ʚ) ʠ ʦʪʣʠʚʢʘ 7 ʚʳʪʘʣʢʠʚʘʪʝʣʷʤʠ 6 

ʫʜʘʣʷʝʪʩʷ ʠʟ ʨʘʙʦʯʝʡ ʧʦʣʦʩʪʠ ʧʨʝʩʩ-ʬʦʨʤʳ. 

 

ʈʠʩ.14.12. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʦʢ ʥʘ ʤʘʰʠʥʘʭ ʩ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʡ ʭʦʣʦʜʥʦʡ ʢʘʤʝʨʦʡ ʧʨʝʩʩʦʚʘʥʠʷ 

  

ʇʝʨʝʜ ʟʘʣʠʚʢʦʡ ʧʨʝʩʩ-ʬʦʨʤʫ ʥʘʛʨʝʚʘʶʪ ʜʦ 120é320 
0
C. ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʦʪʣʠʚ-

ʢʠ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʝʩʩ-ʬʦʨʤʳ ʦʙʜʫʚʘʶʪ ʚʦʟʜʫʭʦʤ ʠ ʩʤʘʟʳʚʘʶʪ ʩʧʝʮʠʘʣʴ-

ʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʠʚʘʨʠʚʘʥʠʷ ʦʪʣʠʚʢʠ. ɺʦʟʜʫʭ ʠ ʛʘʟʳ ʫʜʘ-

ʣʷʶʪʩʷ ʯʝʨʝʟ ʢʘʥʘʣʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʝʤʘ ʧʨʝʩʩ-ʬʦʨʤʳ ʠʣʠ ʚʘʢʫʫ-

ʤʠʨʦʚʘʥʠʝʤ ʨʘʙʦʯʝʡ ʧʦʣʦʩʪʠ ʧʝʨʝʜ ʟʘʣʠʚʢʦʡ ʤʝʪʘʣʣʘ. ʊʘʢʠʝ ʤʘʰʠʥʳ ʧʨʠʤʝʥʷʶʪ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʦʢ ʠʟ ʤʝʜʥʳʭ, ʘʣʶʤʠʥʠʝʚʳʭ, ʤʘʛʥʠʝʚʳʭ ʠ ʮʠʥʢʦʚʳʭ ʩʧʣʘʚʦʚ 

ʤʘʩʩʦʡ ʜʦ 45 ʢʛ. 

ʅʘ ʤʘʰʠʥʘʭ ʩ ʛʦʨʷʯʝʡ ʢʘʤʝʨʦʡ ʧʨʝʩʩʦʚʘʥʠʷ (ʨʠʩ.14.13) ʢʘʤʝʨʘ ʧʨʝʩʩʦʚʘʥʠʷ 2 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʦʙʦʛʨʝʚʘʝʤʦʤ ʪʠʛʣʝ 1 ʩ ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʤʝʪʘʣʣʦʤ. ʇʨʠ ʚʝʨʭʥʝʤ ʧʦ-

ʣʦʞʝʥʠʠ ʧʣʫʥʞʝʨʘ 3 ʤʝʪʘʣʣ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ 4 ʟʘʧʦʣʥʷʝʪ ʢʘʤʝʨʫ ʧʨʝʩʩʦʚʘʥʠʷ. ʇʨʠ 

ʜʚʠʞʝʥʠʠ ʧʣʫʥʞʝʨʘ ʚʥʠʟ ʦʪʚʝʨʩʪʠʝ ʧʝʨʝʢʨʳʚʘʝʪʩʷ, ʩʧʣʘʚ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 10é30 

ʄʇʘ ʟʘʧʦʣʥʷʝʪ ʧʦʣʦʩʪʴ ʧʨʝʩʩ-ʬʦʨʤʳ 5. ʇʦʩʣʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʦʪʣʠʚʢʠ ʧʣʫʥʞʝʨ ʚʦʟ-
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ʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʦʩʪʘʪʢʠ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʩʣʠʚʘʶʪʩʷ ʚ ʢʘ-

ʤʝʨʫ ʧʨʝʩʩʦʚʘʥʠʷ, ʘ ʦʪʣʠʚʢʘ ʫʜʘʣʷʝʪʩʷ ʠʟ ʧʨʝʩʩ-ʬʦʨʤʳ ʚʳʪʘʣʢʠʚʘʪʝʣʷʤʠ 6. ʇʦʣʫ-

ʯʘʶʪ ʦʪʣʠʚʢʠ ʠʟ ʮʠʥʢʦʚʳʭ ʠ ʤʘʛʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʤʘʩʩʦʡ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʤʤʦʚ ʜʦ 

25 ʢʛ. 

 

ʈʠʩ.14.13. ʉʭʝʤʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʢʠ ʥʘ ʤʘʰʠʥʘʭ ʩ ʛʦʨʷʯʝʡ ʢʘʤʝʨʦʡ ʧʨʝʩʩʦ-

ʚʘʥʠʷ 

  

ʇʨʠ ʣʠʪʴʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʣʠʚʢʠ ʩʧʣʘʚʘ ʚʳʙʠʨʘʝʪʩʷ ʥʘ 10é20 
0
C 

ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ. 

ʃʠʪʴʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʠʩʧʦʣʴʟʫʶʪ ʚ ʤʘʩʩʦʚʦʤ ʠ ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘʭ 

ʦʪʣʠʚʦʢ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʦʡ ʩʪʝʥʦʢ 0,8 ʤʤ, ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʨʘʟʤʝʨʦʚ ʠ 

ʤʘʣʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘ ʩʯʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʧʦʣʠʨʦʚʘʥʠʷ ʨʘʙʦʯʝʡ ʧʦ-

ʣʦʩʪʠ ʧʨʝʩʩ-ʬʦʨʤʳ, ʙʝʟ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʨʠʧʫʩʢʘʤʠ, 

ʩ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ. 

ʅʝʜʦʩʪʘʪʢʠ: ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʝʩʩ-ʬʦʨʤʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʤʘʩʩʳ ʦʪʣʠʚʦʢ, ʥʘʣʠʯʠʝ ʚʦʟʜʫʰʥʦʡ ʧʦʨʠʩʪʦʩʪʠ ʚ ʤʘʩʩʠʚʥʳʭ 

ʯʘʩʪʷʭ ʦʪʣʠʚʢʠ. 

 14.11. ʀʟʛʦʪʦʚʣʝʥʠʝ ʦʪʣʠʚʦʢ ʵʣʝʢʪʨʦʰʣʘʢʦʚʳʤ ʣʠʪʴʝʤ 

 ʉʫʱʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʵʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʣʠʪʴʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʧʣʘʚʝ ʨʘʩʭʦʜʫ-

ʝʤʦʛʦ ʵʣʝʢʪʨʦʜʘ ʚ ʚʦʜʦʦʭʣʘʞʜʘʝʤʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʬʦʨʤʝ (ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʝ). 

ʇʨʠ ʵʪʦʤ ʦʧʝʨʘʮʠʠ ʨʘʩʧʣʘʚʣʝʥʠʷ ʤʝʪʘʣʣʘ, ʝʛʦ ʟʘʣʠʚʢʘ ʠ ʚʳʜʝʨʞʢʘ ʦʪʣʠʚʢʠ ʚ 

ʬʦʨʤʝ ʩʦʚʤʝɦ ʝʥʳ ʧʦ ʤʝʩʪʫ ʠ ʚʨʝʤʝʥʠ. 

ʉʭʝʤʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʦʢ ʵʣʝʢʪʨʦʰʣʘʢʦʚʳʤ ʣʠʪʴʝʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 

14.14. 
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ʈʠʩ.14.14. ʉʭʝʤʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʪʣʠʚʦʢ ʵʣʝʢʪʨʦʰʣʘʢʦʚʳʤ ʣʠʪʴʝʤ 

  

ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʭʦʜʫʝʤʦʛʦ ʵʣʝʢʪʨʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʢʘʪ. ɺ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨ 6 

ʟʘʣʠʚʘʶʪ ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʰʣʘʢ 4 (ʬʪʦʨʠʜ ʢʘʣʴʮʠʷ ʠʣʠ ʩʤʝʩʴ ʥʘ ʝʛʦ ʦʩʥʦʚʝ), ʦʙʣʘʜʘ-

ʶʱʠʡ ʚʳʩʦʢʠʤ ʵʣʝʢʪʨʦ- ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. ʇʨʠ ʧʨʦʧʫʩʢʘʥʠʠ ʪʦʢʘ ʯʝʨʝʟ ʵʣʝʢʪʨʦʜ 7 ʠ 

ʟʘʪʨʘʚʢʫ 1 ʚʳʜʝʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ, ʠ ʰʣʘʢʦʚʳʝ ʚʘʥʥʘ ʥʘʛʨʝ-

ʚʘʝʪʩʷ ʜʦ 1700 ?C, ʧʨʦʠʩʭʦʜʠʪ ʦʧʣʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʜʘ. ʂʘʧʣʠ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣ-

ʣʘ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʰʣʘʢ ʠ ʦʙʨʘʟʫʶʪ ʧʦʜ ʥʠʤ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʚʘʥʥʫ 3. 

ʆʥʘ ʚ ʚʦʜʦʦʭʣʘʞʜʘʝʤʦʡ ʬʦʨʤʝ ʟʘʪʚʝʨʜʝʚʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʨʘʟʫʷ ʧʣʦʪʥʫʶ ʙʝʟ 

ʫʩʘʜʦʯʥʳʭ ʜʝʬʝʢʪʦʚ ʦʪʣʠʚʢʫ 2. ɺʥʫʪʨʝʥʥʷʷ ʧʦʣʦʩʪʴ ʦʙʨʘʟʫʝʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʦʡ 

ʚʩʪʘʚʢʦʡ 5. 

ʈʘʩʧʣʘʚʣʝʥʥʳʡ ʰʣʘʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʜʘʣʝʥʠʶ ʢʠʩʣʦʨʦʜʘ, ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʩʝʨʳ ʠ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ, ʧʦʵʪʦʤʫ ʧʦʣʫʯʘʶʪ ʦʪʣʠʚʢʠ ʩ ʚʳʩʦʢʠʤʠ ʤʝʭʘ-

ʥʠʯʝʩʢʠʤʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʀʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʦʪʣʠʚʢʠ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʤʘʩʩʦʡ ʜʦ 300 ʪʦʥʥ: ʢʦʨ-

ʧʫʩʘ ʢʣʘʧʘʥʦʚ ʠ ʟʘʜʚʠʞʝʢ ʘʪʦʤʥʳʭ ʠ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʢʦʣʝʥʯʘʪʳʝ ʚʘʣʳ 

ʩʫʜʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʢʦʨʧʫʩʘ ʩʦʩʫʜʦʚ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʨʦʪʦʨʘ ʪʫʨʙʦʛʝʥʝʨʘ-

ʪʦʨʦʚ. 

 14.12 ʀʟʛʦʪʦʚʣʝʥʠʝ ʦʪʣʠʚʦʢ ʥʝʧʨʝʨʳʚʥʳʤ ʣʠʪʴʝʤ 

 ʇʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʣʠʪʴʝ (ʨʠʩ. 14.15) ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ ʠʟ ʤʝʪʘʣʣʦʧʨʠʝʤ-

ʥʠʢʘ 1 ʯʝʨʝʟ ʛʨʘʬʠʪʦʚʫʶ ʥʘʩʘʜʢʫ 2 ʧʦʩʪʫʧʘʝʪ ʚ ʚʦʜʦʦʭʣʘʞʜʘʝʤʳʡ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨ 3 
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ʠ ʟʘʪʚʝʨʜʝʚʘʝʪ ʚ ʚʠʜʝ ʦʪʣʠʚʢʠ 4, ʢʦʪʦʨʘʷ ʚʳʪʷʛʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʥɹʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 5. 

ɼʣʠʥʥʳʝ ʦʪʣʠʚʢʠ ʨʘʟʨʝʟʘʶʪ ʥʘ ʟʘʛʦʪʦʚʢʠ ʪʨʝʙʫʝʤʦʡ ʜʣʠʥʳ. 

ʀʩʧʦʣʴʟʫʶʪ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʦʪʣʠʚʦʢ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʦʙʨʘʟʫʶʱʠʤʠ ʠʟ ʯʫʛʫʥʘ, 

ʤʝʜʥʳʭ, ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ. ʆʪʣʠʚʢʠ ʥʝ ʠʤʝʶʪ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ, 

ʫʩʘʜʦʯʥʳʭ ʨʘʢʦʚʠʥ ʠ ʧʦʨʠʩʪʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʩʦʟʜʘʥʠʶ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʟʘʪʚʝʨʜʝʚʘʥʠʷ 

ʦʪʣʠʚʦʢ. 

 

ʈʠʩ.14.15. ʉʭʝʤʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ (ʘ) ʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʦʪʣʠʚʦʢ 

(ʙ) 

  

14.13. ʊʝʭʥʦʣʦʛʠʷ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ 

 ʆʙʨʘʙʦʪʢʦʡ ʜʘʚʣʝʥʠʝʤ ʥʘʟʳʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʦʢ ʠʣʠ ʜʝʪʘ-

ʣʝʡ ʤʘʰʠʥ ʩʠʣʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʠʩʭʦʜʥʫʶ ʟʘʛʦʪʦʚʢʫ ʠʟ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

ʇʣʘʩʪʠʯʝʩʢʦʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʚʣʝʥʠʝʤ, ʩʦʩʪʦʷʱʝʝ ʚ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʠ ʟʘʛʦʪʦʚʢʠ ʧʨʦʩʪʦʡ ʬʦʨʤʳ ʚ ʜʝʪʘʣʴ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʪʦʛʦ ʞʝ ʦʙʲʝʤʘ, 

ʦʪʥʦʩʠʪʩʷ ʢ ʤʘʣʦʦʪʭʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʆʙʨʘʙʦʪʢʦʡ ʜʘʚʣʝʥʠʝʤ ʧʦʣʫʯʘʶʪ ʥʝ ʪʦʣʴʢʦ ʟʘʜʘʥʥʫʶ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ, ʥʦ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʨʝʙʫʝʤʦʝ ʢʘʯʝʩʪʚʦ ʤʝʪʘʣʣʘ, ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʠʟʜʝʣʠʷ. 

ɺʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ, ʥʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ 

ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʧʨʠʚʝʣʠ ʢ ʰʠʨʦʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. 

14.13.1 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ 
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 ʇʣʘʩʪʠʯʝʩʢʦʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʦʙʨʘʙʦʪʢʝ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪ-

ʩʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤʘʭ ʥʘʧʨʷʞʝʥʥʦʛʦ ʠ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʥ̫ʠʡ, ʧʨʠ ʵʪʦʤ 

ʠʩʭʦʜʥʘʷ ʟʘʛʦʪʦʚʢʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʝʤʥʳʤ ʪʝʣʦʤ, ʧʨʫʪʢʦʤ, ʣʠʩʪʦʤ. 

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ ʛʨʫʧʧʠʨʫʶʪ ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ: 

ï ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟʜʝʣʠʡ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦ ʜʣʠʥʝ (ʧʨʫʪʢʦʚ, 

ʧʨʦʚʦʣʦʢʠ, ʣʝʥʪ, ʣʠʩʪʦʚ), ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʠʣʠ ʚ ʢʘʯʝ-

ʩʪʚʝ ʟʘʛʦʪʦʚʦʢ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ï ʧʨʦʢʘʪʢʘ, ʚʦʣʦʯʝʥʠʝ, 

ʧʨʝʩʩʦʚʘʥʠʝ; 

ï ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʝʪʘʣʝʡ ʠʣʠ ʟʘʛʦʪʦʚʦʢ, ʠʤʝʶʱʠʭ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʳ, ʧʨʠʙʣʠ-

ʞʝʥʥʳʝ ʢ ʨʘʟʤʝʨʘʤ ʠ ʬʦʨʤʘʤ ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡ, ʪʨʝʙʫʶʱʠʭ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʣʷ ʧʨʠʜʘʥʠʷ ʠʤ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ï ʢʦʚ-

ʢʘ, ʰʪʘʤʧʦʚʢʘ. 

ʆʩʥʦʚʥʳʤʠ ʩʭʝʤʘʤʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʲʝʤʥʦʡ ʟʘʛʦʪʦʚʢʠ ʷʚʣʷʶʪʩʷ: 

ï ʩʞʘʪʠʝ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ ʠʥʩʪʨʫʤʝʥʪʘ ï ʢʦʚʢʘ; 

ï ʨʦʪʘʮʠʦʥʥʦʝ ʦʙʞʘʪʠʝ ʚʨʘʱʘʶʱʠʤʠʩʷ ʚʘʣʢʘʤʠ ï ʧʨʦʢʘʪʢʘ; 

ï ʟʘʪʝʢʘʥʠʝ ʤʝʪʘʣʣʘ ʚ ʧʦʣʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ ï ʰʪʘʤʧʦʚʢʘ; 

ï ʚʳʜʘʚʣʠʚʘʥʠʝ ʤʝʪʘʣʣʘ ʠʟ ʧʦʣʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ï ʧʨʝʩʩʦʚʘʥʠʝ; 

ï ʚʳʪʷʛʠʚʘʥʠʝ ʤʝʪʘʣʣʘ ʠʟ ʧʦʣʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ï ʚʦʣʦʯʝʥʠʝ. 

ʍʘʨʘʢʪʝʨ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʫʧʨʦʯ-

ʥʝʥʠʷ ʠ ʨʘʟʫʧʨʦʯʥʝʥʠʷ. ɻʫʙʢʠʥʳʤ ʉ.ʀ. ʧʨʝʜʣʦʞʝʥʦ ʨʘʟʣʠʯʘʪʴ ʚʠʜʳ ʜʝʬʦʨʤʘʮʠʠ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʠʜʳ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ.  

ɻʦʨʷʯʘʷ ʜʝʬʦʨʤʘʮʠʷ ï ʜʝʬʦʨʤʘʮʠʷ, ʧʦʩʣʝ ʢʦʪʦʨʦʡ ʤʝʪʘʣʣ ʥʝ ʧʦʣʫʯʘʝʪ ʫʧʨʦʯ-

ʥʝʥʠʷ. ʈʝʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʫʩʧʝʚʘʝʪ ʧʨʦʡʪʠ ʧʦʣʥʦʩʪʴʶ, ʥʦʚʳʝ ʨʘʚʥʦʦʩʥʳʝ ʟʝʨʥʘ ʧʦʣ-

ʥʦʩʪʴʶ ʟʘʤʝʥʷʶʪ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʟʝʨʥʘ, ʠʩʢʘʞʝʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʦʪ-

ʩʫʪʩʪʚʫʶʪ. ɼʝʬʦʨʤʘʮʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ 

ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. 

ʅʝʧʦʣʥʘʷ ʛʦʨʷʯʘʷ ʜʝʬʦʨʤʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʟʘʚʝʨʰʝʥʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ 

ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʝ ʫʩʧʝʚʘʝʪ ʟʘʢʦʥʯʠʪʴʩʷ, ʪʘʢ ʢʘʢ ʩʢʦʨʦʩʪʴ ʝʝ ʥʝʜʦʩʪʘ-

ʪʦʯʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʝʬʦʨʤʘʮʠʠ. ʏʘʩʪʴ ʟʝʨʝʥ ʦʩʪʘʝʪʩʷ ʜʝʬʦʨʤʠʨʦ-
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ʚʘʥʥʳʤʠ ʠ ʤʝʪʘʣʣ ʫʧʨʦʯʥʷʝʪʩʷ. ɺʦʟʥʠʢʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʫʰʝʥʠʶ. ʊʘʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʯʘʣʘ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. 

ɽʝ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʚʣʝʥʠʝʤ. 

ʇʨʠ ʥʝʧʦʣʥʦʡ ʭʦʣʦʜʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʥʦ ʧʨʦ-

ʪʝʢʘʶʪ ʧʨʦʮʝʩʩʳ ʚʦʟʚʨʘʪʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʜʝʬʦʨʤʘʮʠʠ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʚʨʘʪʘ, ʘ ʩʢʦʨʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ ʚʦʟʚʨʘʪʘ. ʆʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝ-

ʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʥʠʤʘʶʪʩʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʫʧʨʦʯʥʝʥʠʷ ʩʥʠʞʘʝʪʩʷ. 

ʇʨʠ ʭʦʣʦʜʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʨʘʟʫʧʨʦʯʥʷʶʱʠʝ ʧʨʦʮʝʩʩʳ ʥʝ ʧʨʦʠʩʭʦʜʷʪ. ʊʝʤʧʝʨʘ-

ʪʫʨʘ ʭʦʣʦʜʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʚʦʟʚʨʘʪʘ. 

ʍʦʣʦʜʥʘʷ ʠ ʛʦʨʷʯʘʷ ʜʝʬʦʨʤʘʮʠʠ ʥʝ ʩʚʷʟʘʥʳ ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʩ ʥʘʛʨʝʚʦʤ ʠʣʠ ʙʝʟ 

ʥʘʛʨʝʚʘ, ʘ ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʫʧʨʦʯʥʝʥʠʷ ʠ ʨʘʟʫʧʨʦʯʥʝʥʠʷ. 

ʇʦʵʪʦʤʫ, ʥʘʧʨʠʤʝʨ, ʜʝʬʦʨʤʘʮʠʷ ʩʚʠʥʮʘ, ʦʣʦʚʘ, ʢʘʜʤʠʷ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʤʝʪʘʣ-

ʣʦʚ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʷʚʣʷʝʪʩʷ ʩ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʦʨʷʯʝʡ ʜʝʬʦʨʤʘʮʠʝʡ. 

 

 14.13.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʬʦʨʤʘʮʠʡ 

 ʇʨʦʮʝʩʩʘʤ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ ʧʨʠʩʫʱʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʠ. 

ɿʘʢʦʥ ʧʦʩʪʦʷʥʩʪʚʘ ʦʙʲʝʤʘ. ʇʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ 

ʥʘ ʧʣʦʪʥʦʩʪʴ ʤʝʪʘʣʣʘ, ʧʦʵʪʦʤʫ ʜʝʡʩʪʚʫʝʪ ʟʘʢʦʥ ʧʦʩʪʦʷʥʩʪʚʘ ʦʙʲʝʤʘ: ʦʙʲʝʤ ʪʝʣʘ ʧʨʠ 

ʝʛʦ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ: 

 

ʛʜʝ: 

ï ʚʳʩʦʪʘ;  

ï ʰʠʨʠʥʘ;  

ï ʜʣʠʥʘ ï ʨʘʟʤʝʨʳ ʪʝʣʘ ʜʦ ʜʝʬʦʨʤʘʮʠʠ;  

ï ʚʳʩʦʪʘ;  

ï ʰʠʨʠʥʘ;  

ï ʚʳʩʦʪʘ ï ʨʘʟʤʝʨʳ ʪʝʣʘ ʧʦʩʣʝ ʜʝʬʦʨʤʘʮʠʠ.  
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ɿʘʢʦʥ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʘʩʯʝʪʦʚ ʦʙʲʝʤʘ ʠ ʨʘʟʤʝʨʦʚ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʥʝʦʙ-

ʭʦʜʠʤʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʢʦʚʢʠ ʩ ʟʘʜʘʥʥʳʤʠ ʨʘʟʤʝʨʘʤʠ, ʘ ʪʘʢʞʝ ʧʝʨʝʭʦʜʦʚ ʠ ʠʟʤʝ-

ʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. 

ɿʘʢʦʥ ʧʦʜʦʙʠʷ. ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ 

ʧʨʦʮʝʩʩʦʚ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʧʦʜʦʙʥʳʭ ʪʝʣ ʠʟ ʦʜʠʥʘʢʦ-

ʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪʥʦʰʝʥʠʝ ʫʩʠʣʠʡ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʚʥʦ ʢʚʘʜʨʘʪʫ, ʘ ʦʪʥʦʰʝʥʠʝ ʟʘ-

ʪʨʘʯʝʥʥʳʭ ʨʘʙʦʪ ï ʢʫʙʫ ʦʪʥʦʰʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ. ʕʪʦʪ ʟʘ-

ʢʦʥ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʥʮʠʧʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʠʙʣʠʞʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʠʣʠʡ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʨʘʙʦʪʳ. 

ɿʘʢʦʥ ʥʘʠʤʝʥʴʰʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʯʝʢ 

ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʝʣʘ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʢʘʞʜʘʷ ʪʦʯʢʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʠʤʝʥʴʰʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ.  

ɿʘʢʦʥ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʝʯʝʥʠʷ ʤʝʪʘʣʣʘ, ʦʧʨʝ-

ʜʝʣʠʪʴ, ʢʘʢʘʷ ʯʘʩʪʴ ʧʦʣʦʩʪʠ ʰʪʘʤʧʘ ʟʘʧʦʣʥʠʪʩʷ ʙʳʩʪʨʝʝ, ʢʘʢʠʝ ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʫ 

ʙʫʜʝʪ ʠʤʝʪʴ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʟʘʛʦʪʦʚʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʝ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ. 

ʇʦ ʵʪʦʤʫ ʟʘʢʦʥʫ, ʧʨʠ ʥʘʣʠʯʠʠ ʪʨʝʥʠʷ ʥʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʛʦʪʦʚʢʘ 

ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʧʨʠ ʦʩʘʜʢʝ ʙʫʜʝʪ ʧʨʠʦʙʨʝʪʘʪʴ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʠʤʝʶʱʫʶ 

ʥʘʠʤʝʥʴʰʠʡ ʧʝʨʠʤʝʪʨ ʧʨʠ ʜʘʥʥʦʡ ʧʣʦʱʘʜʠ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘʠʤʝʥʴʰʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʨʘʪʯʘʡʰʘʷ 

ʥʦʨʤʘʣʴ ʢ ʧʝʨʠʤʝʪʨʫ ʩʝʯʝʥʠʷ. 

  

ɼʝʬʦʨʤʘʮʠʶ ʧʨʠʥʷʪʦ ʦʮʝʥʠʚʘʪʴ ʩʣʝʜʫʶʱʠʤʠ ʚʝʣʠʯʠʥʘʤʠ. 

1. ɸʙʩʦʣʶʪʥʳʝ ʜʝʬʦʨʤʘʮʠʠ: 

ï ʦʙʞʘʪʠʝ; 

ï ʫʰʠʨʝʥʠʝ; 

ï ʫʜʣʠʥʝʥʠʝ. 

2. ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ: 

ʠʣʠ ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʞʘʪʠʝ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʥʘʷ ʜʝʬʦʨʤʘʮʠʷ; 
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ʠʣʠ ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʰʠʨʝʥʠʝ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʧʝʨʝʯʥʘʷ ʜʝʬʦʨʤʘ-

ʮʠʷ; 

ʠʣʠ ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʜʦʣʴʥʘʷ ʜʝʬʦʨʤʘ-

ʮʠʷ. 

3. ʂʦʵʬʬʠʮʠʝʥʪ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʠʟʤʝʥʝʥʠʝ ʜʣʠʥʳ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʠʟʜʝʣʠʷ ï 

. ɽʛʦ ʥʘʟʳʚʘʶʪ ʚʳʪʷʞʢʦʡ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʳʪʷʞʢʠ. 

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʧʦʩʪʦʷʥʩʪʚʘ ʦʙʲʝʤʘ (ʛʜʝ: ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝ-

ʯʝʥʠʷ ʜʦ ʜʝʬʦʨʤʘʮʠʠ, ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦʩʣʝ ʜʝʬʦʨʤʘʮʠʠ). 

ʉʢʦʨʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ï ʠʟʤʝʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝ-

ʤʝʥʠ: 

, 

ʛʜʝ: ï ʩʪʝʧʝʥʴ ʜʝʬʦʨʤʘʮʠʠ; ï ʚʨʝʤʷ. 

ʉʢʦʨʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʩʣʝʜʫʝʪ ʦʪʣʠʯʘʪʴ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʜʝʬʦʨʤʠʨʫʶʱʝ-

ʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʤʝʪʘʣʣʘ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ. ɼʠʘʧʘʟʦʥ ʩʢʦʨʦʩʪʝʡ 

ʜʝʬʦʨʤʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 10 
ï1

 é 10 
3
 , ʩ 

ï1
.  

  

14.13.3 ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

 ʇʨʠ ʚʳʙʦʨʝ ʤʝʪʘʣʣʘ ʠʣʠ ʩʧʣʘʚʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦ-

ʙʘʤʠ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ ʫʯʠʪʳʚʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʢ ʜʘʥʥʦʤʫ ʤʝʪʦʜʫ 

ʦʙʨʘʙʦʪʢʠ. 

ʂʦʚʢʦʩʪʴ ï ʩʚʦʡʩʪʚʦ ʤʝʪʘʣʣʘ ʠʟʤʝʥʷʪʴ ʩʚʦʶ ʬʦʨʤʫ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʜʘʨʦʚ ʠʣʠ 

ʜʘʚʣʝʥʠʷ, ʥʝ ʨʘʟʨʫʰʘʷʩʴ. 

ʉʪʝʧʝʥʴ ʢʦʚʢʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟ 

ʥʠʭ ʷʚʣʷʝʪʩʷ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʜʝʬʦʨʤʠʨʦ-

ʚʘʪʴʩʷ ʙʝʟ ʨʘʟʨʫʰʝʥʠʷ. ʏʝʤ ʚʳʰʝ ʧʣʘʩʪʠʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʪʝʤ ʙʦʣʴh ʫʶ ʩʪʝʧʝʥʴ 

ʩʫʤʤʘʨʥʦʛʦ ʦʙʞʘʪʠʷ ʦʥ ʚʳʜʝʨʞʠʚʘʝʪ. 
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ɺ ʫʩʣʦʚʠʷʭ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ ʥʘ ʧʣʘʩʪʠʯʥʦʩʪʴ ʚʣʠʷʶʪ ʤʥʦʛʠʝ 

ʬʘʢʪʦʨʳ: ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʤʝʪʘʣʣʘ, ʭʘʨʘʢʪʝʨ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ, ʩʢʦʨʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʝʬʦʨʤʘʮʠʠ ʠ ʜʨ. ʀʟʤʝʥʷʷ ʪʝ ʠʣʠ ʠʥʳʝ ʬʘʢʪʦʨʳ, ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʧʣʘ-

ʩʪʠʯʥʦʩʪʴ. 

ʉʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʤʝʪʘʣʣʘ. ʇʣʘʩʪʠʯʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʘʪʝʨʠʘʣʘ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʚ ʩʪʘʣʠ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʧʘʜʘʝʪ. ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʵʣʝʤʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 

ʩʧʣʘʚʘ ʢʘʢ ʧʨʠʤʝʩʠ. ʆʣʦʚʦ, ʩʫʨʴʤʘ, ʩʚʠʥʝʮ, ʩʝʨʘ ʥʝ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʤʝʪʘʣʣʝ ʠ, ʨʘʩ-

ʧʦʣʘʛʘʷʩʴ ʧʦ ʛʨʘʥʠʮʘʤ ʟʝʨʝʥ, ʦʩʣʘʙʣʷʶʪ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ 

ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʥʠʟʢʘʷ, ʧʨʠ ʥʘʛʨʝʚʝ ʧʦʜ ʛʦʨʷʯʫʶ ʜʝʬʦʨʤʘʮʠʶ ʦʥʠ ʧʣʘʚʷʪʩʷ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʧʣʘʩʪʠʯʥʦʩʪʠ. 

ʇʣʘʩʪʠʯʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʪʘʣʣʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʛʦʨʷ-

ʯʝʡ ʜʝʬʦʨʤʘʮʠʠ. ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʩʥʠʞʘʝʪ ʧʣʘʩʪʠʯʥʦʩʪʴ. ʆʜʥʦ-

ʬʘʟʥʳʝ ʩʧʣʘʚʳ, ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʩʝʛʜʘ ʧʣʘʩʪʠʯʥʝʝ, ʯʝʤ ʜʚʫʭʬʘʟʥʳʝ. 

ʌʘʟʳ ʠʤʝʶʪ ʥʝʦʜʠʥʘʢʦʚʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʠ ʜʝʬʦʨʤʘʮʠʷ ʧʦʣʫʯʘʝʪʩʷ ʥʝ-

ʨʘʚʥʦʤʝʨʥʦʡ. ʄʝʣʢʦʟʝʨʥʠʩʪʳʝ ʤʝʪʘʣʣʳ ʧʣʘʩʪʠʯʥʝʝ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ. ʄʝʪʘʣʣ ʩʣʠʪ-

ʢʦʚ ʤʝʥʝʝ ʧʣʘʩʪʠʯʝʥ, ʯʝʤ ʤʝʪʘʣʣ ʧʨʦʢʘʪʘʥʥʦʡ ʠʣʠ ʢʦʚʘʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʪʘʢ ʢʘʢ ʣʠʪʘʷ 

ʩʪʨʫʢʪʫʨʘ ʠʤʝʝʪ ʨʝʟʢʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʟʝʨʝʥ, ʚʢʣʯʁʝʥʠʷ ʠ ʜʨʫʛʠʝ ʜʝʬʝʢʪʳ. 

ʍʘʨʘʢʪʝʨ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʚʝʨʜʳʭ ʪʝʣ ʚ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʘʮʠʠ. ʇʨʠ 

ʦʜʠʥʘʢʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʩʢʦʨʦʩʪʷʭ ʜʝʬʦʨʤʘʮʠʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʚʝʨʜʳʭ 

ʪʝʣ, ʠ ʦʩʦʙʝʥʥʦ ʤʝʪʘʣʣʦʚ, ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʚ ʜʦʚʦʣʴʥʦ ʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʚʥʫʪʨʠ ʦʙʨʘʟʮʘ. ʆʙʳʯʥʳʝ ʜʠʘʛʨʘʤʤʳ ʜʝʬʦʨʤʘ-

ʮʠʠ ʧʨʠ ʥʝʦʜʥʦʨʦʜʥʦʤ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʶ ʣʠʰʴ ʫʩʨʝʜ-

ʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʠʣ ʠ ʜʝʬʦʨʤʘʮʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʝʣʘ ʠ ʥʝ 

ʜʘʶʪ ʧʦ ʩʫʱʝʩʪʚʫ ʥʠʢʘʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʩʪʠʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʘʧʨʷʞʝʥʠʡ 

ʠ ʜʝʬʦʨʤʘʮʠʡ ʚʥʫʪʨʠ ʪʝʣʘ.  

ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ. ʏʝʤ ʙʦʣʴʰʝ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ, ʪʝʤ 

ʥʠʞʝ ʧʣʘʩʪʠʯʥʦʩʪʴ. ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʜʦʧʦʣʥʠ-
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ʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. ʈʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚʩʝʛʜʘ ʩʥʠʞʘʶʪ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʭʨʫʧʢʦʤʫ ʨʘʟʨʫʰʝʥʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʧʨʷʞʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦʥʠʞʘʝʪ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʢʘʢ ʥʘʧʨʷʞʝʥʠʷ ʦʪ 

ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ ʩʫʤʤʠʨʫʝʪʩʷ ʩ ʦʩʪʘʪʦʯʥʳʤʠ ʨʘʩʪʷʛʠʚʘʶʱʠʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ, ʪʦ 

ʨʘʟʨʫʰʝʥʠʝ ʥʘʩʪʫʧʘʝʪ ʧʨʠ ʤʝʥʴʰʝʡ ʥʘʛʨʫʟʢʝ. 

ʉʢʦʨʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʷ-

ʯʝʡ ʜʝʬʦʨʤʘʮʠʠ ʧʣʘʩʪʠʯʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ. ʀʤʝʶʱʘʷʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʜʝʬʦʨʤʘ-

ʮʠʠ ʚʳʟʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʥʠʤʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫ-

ʯʘʝ, ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʨʘʟʫʧʨʦʯʥʷʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʥʝ ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ. 

ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʣʘʩʪʠʯʥʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.14.16. 

 

ʈʠʩ. 14.16. ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʣʘʩʪʠʯʥʦʩʪʴ ʩʪʘʣʝʡ 

ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝʦʜʥʦʟʥʘʯʥʦ. ʄʘʣʦʫʛʣʝʨʦʜʠʩʪʳʝ ʠ ʩʨʝʜʥʝʫʛʣʝʨʦʜʠʩʪʳʝ 

ʩʪʘʣʠ, ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʧʣʘʩʪʠʯʥʳʤʠ (1). ɺʳʩʦʢʦʣʝʛʠ-

ʨʦʚʘʥʥʳʝ ʩʪʘʣʠ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʚ ʭʦʣʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ (2). ɼʣʷ ʰʘʨʠ-

ʢʦʧʦʜʰʠʧʥʠʢʦʚʳʭ ʩʪʘʣʝʡ ʧʣʘʩʪʠʯʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ (3) . 

ʆʪʜʝʣʴʥʳʝ ʩʧʣʘʚʳ ʤʦʛʫʪ ʠʤʝʪʴ ʠʥʪʝʨʚʘʣ ʧʦʚʳʰʝʥʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ (4). ʊʝʭʥʠʯʝ-

ʩʢʦʝ ʞʝʣʝʟʦ ʚ ʠʥʪʝʨʚʘʣʝ 800é1000 
0
ʉ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʥʠʞʝʥʠʝʤ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ (5). ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʙʣʠʟʢʠʭ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʘʚʣʝʥʠʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʨʝʟ-

ʢʦ ʩʥʠʞʘʝʪʩʷ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʛʦ ʧʝʨʝʛʨʝʚʘ ʠ ʧʝʨʝʞʦʛʘ. 
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 14.13.4 ʅʘʛʨʝʚ ʤʝʪʘʣʣʦʚ ʧʝʨʝʜ ʦʙʨʘʙʦʪʢʦʡ ʜʘʚʣʝʥʠʝʤ 

ʋʣʫʯʰʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ ʩʚʷʟʘʥʦ ʩ ʧʨʠʜʘʥʠʝʤ ʠʤ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ. ʈʦʩʪ ʞʝ ʟʝʨʥʘ ʚ ʧʨʦʮʝʩʩʝ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ 

ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʝ-

ʪʘʣʣʘ ʜʘʚʣʝʥʠʝʤ. 

 ʂʨʠʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʝʡ ʥʘʟʳʚʘʶʪ ʪʘʢʫʶ, ʧʦʩʣʝ ʢʦʪʦʨʦʡ ʧʨʠ ʥʘʛʨʝʚʝ (ʦʪʞʠ-

ʛʝ, ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ) ʧʦʣʫʯʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʤʝʪʘʣ-

ʣʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʦʯʝʚʠʜʥʦ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʚ-

ʣʝʥʠʝʤ ʥʫʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʝʬʦʨʤʘʮʠʠ, ʙʦʣʴʰʠʝ, ʯʝʤ ʢʨʠʪʠʯʝʩʢʠʝ. 

 ʇʦʣʫʯʝʥʠʝ ʥʫʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʣʝ ʛʦʨʷʯʝʡ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ 

ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʥʘʟʥʘʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʵʪʦʡ ʦʙʨʘ-

ʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʳʙʦʨʝ ʧʨʘʚʠʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʥʘʛʨʝʚʘ ʤʝʪʘʣʣʘ. 

 ʅʘʛʨʝʚ ʟʘʛʦʪʦʚʢʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʙʣʘʛʦʜʘʨʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʝ-

ʪʘʣʣʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʛʣʫʙʴ ʥʝʛʦ. ʇʨʠ ʩʣʠʰʢʦʤ ʙʳʩʪʨʦʤ ʥʘʛʨʝʚʝ ʤʦʛʫʪ ʚʦʟʥʠʢ-

ʥʫʪʴ ʪʨʝʱʠʥʳ. ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʛʨʝʚʘ ʧʣʘʩʪʠʯʥʦʩʪʴ ʤʝ-

ʪʘʣʣʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʝʛʦ ʜʝʬʦʨʤʘʮʠʠ ʙʫʜʝʪ ʥʝʜʦʩʪʘʪʦʯʥʘ. ʇʨʠ ʩʣʠʰʢʦʤ ʚʳʩʦ-

ʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʛʨʝʚʘ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴʩʷ ʧʝʨʝʛʨʝʚ ʠʣʠ ʜʘʞʝ ʧʝʨʝʞʦʛ. ɺ ʧʝʨʚʦʤ 

ʩʣʫʯʘʝ ʙʫʜʝʪ ʯʨʝʟʤʝʨʥʳʡ ʨʦʩʪ ʟʝʨʝʥ ʤʝʪʘʣʣʘ, ʘ ʧʨʠ ʧʝʨʝʞʦʛʝ ð ʦʢʠʩʣʝʥʠʝ ʧʦ ʛʨʘ-

ʥʠʮʘʤ ʟʝʨʝʥ ʠ ʨʘʩʧʣʘʚʣʝʥʠʝ ʤʝʞʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 

ʦʩʣʘʙʣʷʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʟʝʨʥʘʤʠ ʤʝʪʘʣʣʘ. ʇʨʠ ʢʦʚʢʝ ʧʝʨʝʞʞʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʦʥ ʨʘʟ-

ʨʫʰʘʝʪʩʷ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʛʦʨʷʯʝʡ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʘ ʜʘʚʣʝʥʠʝʤ ʥʝ 

ʜʦʣʞʥʘ ʙʳʪʴ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦʡ, ʯʪʦʙʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝ ʚʦʟʥʠʢʣʘ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠ-

ʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ. ʕʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʠ ʩʣʠʰʢʦʤ ʥʠʟʢʦʡ, ʯʪʦʙʳ ʥʝ 

ʚʦʟʥʠʢ ʥʘʢʣʝʧ. 

 ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʣʣʦʚ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠʥʪʝʨʚʘʣʳ ʢʦʚʢʠ ʨʘʟʣʠʯʥʳ. ʅʘʧʨʠ-

ʤʝʨ, ʜʣʷ ʫʛʣʝʨʦʜʠʩʪʦʡ, ʩʪʘʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʨʢʠ ʩʪʘʣʠ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʥʘʛʨʝʚʘ 

1200-1000Á ʉ, ʘ ʥʠʞʥʠʡ 800-850Á ʉ; ʜʣʷ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 490-

70Á ʉ ʠ 350-400Á ʉ. 
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 ʆʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʥʘʛʨʝʚ ʩʪʘʣʴʥʳʭ ʟʘ-

ʛʦʪʦʚʦʢ ʪʦʣʱʠʥʦʡ ʩʚʳʰʝ 150 ʤʤ ʠʣʠ ʩʣʠʪʢʦʚ ʚ ʧʣʘʤʝʥʥʳʭ ʧʝʯʘʭ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʯʘʣʘ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ, ʪ. ʝ. ʜʦ 1200Á ʉ, ʤʦʞʥʦ ʧʨʠʙʣʠʞʝʥʥʦ ʧʨʦʠʟʚʝʩʪʠ ʧʦ 

ʬʦʨʤʫʣʝ ʅ. ʅ. ɼʦʙʨʦʭʦʪʦʚʘ, ɺ. ʌ. ʂʦʧʪrʦʚʘ: 

T = ŬkĿDãD, 

 ʛʜʝ ʊ - ʚʨʝʤʷ ʥʘʛʨʝʚʘ ʚ ʯʘʩʘʭ; 

 Ŭ - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʧʦʩʦʙ ʫʢʣʘʜʢʠ ʟʘʛʦʪʦʚʦʢ; 

 k - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʪʝʧʝʥʴ ʣʝʛʠʨʦʚʘʥʠʷ ʩʪʘʣʠ;  

 D -  ʪʦʣʱʠʥʘ ʟʘʛʦʪʦʚʢʠ ʚ ʤ. 

 

14.14. ʇʨʦʢʘʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

 ʇʨʦʢʘʪʢʘ ð ʧʨʦʮʝʩʩ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʣ ʥʘ ʧʨʦʢʘʪʥʦʤ ʩʪʘʥʝ 

ʤʝʞʜʫ ʚʨʘʱʘʁ ʱʠʤʠʩʷ ʧʨʠʚʦʜʥʳʤʠ ʚʘʣʢʘʤʠ. 

ʇʨʦʮʝʩʩ ʧʨʦʢʘʪʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʠʣʘʤʠ ʪʨʝʥʠʷ ʤʝʞʜʫ ʚʨʘʱʘʶʱʠʤʩʷ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ ʠ ʟʘʛʦʪʦʚʢʦʡ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʟʘʛʦʪʦʚʢʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʟʘʟʦʨʝ ʤʝʞ-

ʜʫ ʚʘʣʢʘʤʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʝʬʦʨʤʠʨʫʷʩʴ. ɺ ʤʦʤʝʥʪ ʟʘʭʚʘʪʘ ʤʝʪʘʣʣʘ ʩʦ ʩʪʦʨʦʥʳ 

ʢʘʞʜʦʛʦ ʚʘʣʢʘ ʜʝʡʩʪʚʫʶʪ ʥʘ ʤʝʪʘʣʣ ʜʚʝ ʩʠʣʳ: ʥʦʨʤʘʣʴʥʘʷ ʩʠʣʘ ʠ ʢʘʩʘʪʝʣʴʥʘʷ ʩʠ-

ʣʘ ʪʨʝʥʠʷ (ʨʠʩ. 14.17). 

 

ʈʠʩ. 14.17. ʉʭʝʤʘ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʠ ʧʨʦʢʘʪʢʝ 

  

ʋʛʦʣ ï ʫʛʦʣ ʟʘʭʚʘʪʘ, ʜʫʛʘ, ʧʦ ʢʦʪʦʨʦʡ ʚʘʣʦʢ ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʩ ʧʨʦʢʘʪʳʚʘʝʤʳʤ 

ʤʝʪʘʣʣʦʤ ï ʜʫʛʘ ʟʘʭʚʘʪʘ, ʘ ʦʙʲÌʤ ʤʝʪʘʣʣʘ ʤʝʞʜʫ ʜʫʛʘʤʠ ʟʘʭʚʘʪʘ ï ʦʯʘʛ ʜʝʬʦʨʤʘʮʠʠ. 
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ɺʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʢʘʪʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ ʟʘʭʚʘʪʘ ʤʝʪʘʣʣʘ 

ʚʘʣʢʘʤʠ ʠʣʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ,  

ʛʜʝ:ï ʚʪʷʛʠʚʘʶʱʘʷ ʩʠʣʘ - ʧʨʦʝʢʮʠʷ ʩʠʣʳ ʪʨʝʥʠʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʦʩʴ;

ï ʚʳʪʘʣʢʠʚʘʶʱʘʷ ʩʠʣʘ ï ʧʨʦʝʢʮʠʷ ʥʦʨʤʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʚʘʣʢʦʚ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʫʶ ʦʩʴ. 

ʇʨʠ ʵʪʦʤ ʫʩʣʦʚʠʠ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʩʠʣʘ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʘ ʚ ʩʪʦʨʦʥʫ ʜʚʠʞʝʥʠʷ 

ʤʝʪʘʣʣʘ. 

ʋʩʣʦʚʠʝ ʟʘʭʚʘʪʘ ʤʝʪʘʣʣʘ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ:  

ɺʳʨʘʟʠʚ ʩʠʣʫ ʪʨʝʥʠʷ ʯʝʨʝʟ ʥʦʨʤʘʣʴʥʫʶ ʩʠʣʫ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ 

: , ʠ, ʧʦʜʩʪʘʚʠʚ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʚ ʫʩʣʦʚʠʝ ʟʘʭʚʘʪʘ, ʧʦʣʫʯʠʤ:  

ʠʣʠ . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʟʘʭʚʘʪʘ ʤʝʪʘʣʣʘ ʚʘʣʢʘʤʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʨʝʥʠʷ ʤʝʞʜʫ ʚʘʣʢʘʤʠ ʠ ʟʘʛʦʪʦʚʢʦʡ ʙʳʣ ʙʦʣʴʰʝ ʪʘʥʛʝʥʩʘ ʫʛʣʘ ʟʘʭʚʘʪʘ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʩʝʯʢʠ ʥʘ ʚʘʣʢʘʭ. 

ʇʨʠ ʧʨʦʢʘʪʢʝ ʩʪʘʣʠ = 20é25 
0
, ʧʨʠ ʛʦʨʷʯʝʡ ʧʨʦʢʘʪʢʝ ʣʠʩʪʦʚ ʠ ʧʦʣʦʩ ʠʟ ʮʚʝʪ-

ʥʳʭ ʤʝʪʘʣʣʦʚ ï = 12é15 
0
, ʧʨʠ ʭʦʣʦʜʥʦʡ ʧʨʦʢʘʪʢʝ ʣʠʩʪʦʚ ï = 2é10 

0
. 

ʉʪʝʧʝʥʴ ʜʝʬʦʨʤʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ:  

ï ʘʙʩʦʣʶʪʥʦʝ ʦʙʞʘʪʠʝ: (  ï ʥʘʯʘʣʴʥʘʷ ʠ ʢʦʥʝʯʥʘʷ ʚʳʩʦʪʳ ʟʘʛʦʪʦʚ-

ʢʠ);  

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʞʘʪʠʝ:  

ʇʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʚʩʝʛʜʘ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ (ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʦʙʞʘʪʠʝ ʧʦ ʩʝʯʝʥʠʶ ʨʘʟʣʠʯʥʦ) ʠʩʧʦʣʴʟʫ-

ʶʪ ʧʦʢʘʟʘʪʝʣʴ, ʥʘʟʳʚʘʝʤʳʡ ʚʳʪʷʞʢʦʡ (ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʳʪʷʞʢʠ). 

 

ʛʜʝ: ï ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʜʣʠʥʘ ʠ ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ï ʪʝ ʞʝ 

ʚʝʣʠʯʠʥʳ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ. 

ɺʳʪʷʞʢʘ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 1,1é1,6 ʟʘ ʧʨʦʭʦʜ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠ ʙʦʣʴh ʝ. 
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14.14.1 ʉʧʦʩʦʙʳ ʧʨʦʢʘʪʢʠ 

ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘ ʧʨʦʢʘʪʢʠ, ʠʤʝʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʦʝ ʦʪʣʠʯʠʝ 

ʧʦ ʭʘʨʘʢʪʝʨʫ ʚʳʧʦʣʥʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ: ʧʨʦʜʦʣʴʥʘʷ, ʧʦʧʝʨʝʯʥʘʷ, ʧʦʧʝʨʝʯʥʦ- ʚʠʥʪʦ-

ʚʘʷ (ʨʠʩ.2). 

 

  

ʈʠʩ. 14.18. ʉʭʝʤʳ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʧʨʦʢʘʪʢʠ: 

ʘ ï ʧʨʦʜʦʣʴʥʘʷ; ʙ ï ʧʦʧʝʨʝʯʥʘʷ; ʚ ï ʧʦʧʝʨʝʯʥʦ-ʚʠʥʪʦʚʘʷ 

  

ʇʨʠ ʧʨʦʜʦʣʴʥʦʡ ʧʨʦʢʘʪʢʝ ʜʝʬʦʨʤʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʞʜʫ ʚʨʘʱʘʶʱʠʤʠʩʷ ʚ 

ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʚʘʣʢʘʤʠ (ʨʠʩ.14.18 ʘ).  

ʇʦʧʝʨʝʯʥʘʷ ʧʨʦʢʘʪʢʘ (ʨʠʩ. 14.18.ʙ). ʆʩʠ ʧʨʦʢʘʪʥʳʭ ʚʘʣʢʦʚ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʪʝʣʘ ʧʘʨʘʣʣʝʣʴʥʳ ʠʣʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʧʦʜ ʥʝʙʦʣʴʰʠʤ ʫʛʣʦʤ. ʆʙʘ ʚʘʣʢʘ ʚʨʘʱʘʶʪʩʷ ʚ 

ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʟʘʛʦʪʦʚʢʘ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ï ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ. ɼʘʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʧʨʦʠʟʚʦʜʷʪ ʩʧʝʮʠʘʣʴʥʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ, ʠʟʜʝʣʠʷ ʧʨʝʜʩʪʘʚʣʷʶ-

ʱʠʝ ʪʝʣʘ ʚʨʘʝɦʥʠʷ ï ʰʘʨʳ, ʦʩʠ, ʰʝʩʪʝʨʥʠ. 

ʇʦʧʝʨʝʯʥʦ-ʚʠʥʪʦʚʘʷ ʧʨʦʢʘʪʢʘ (ʨʠʩ. 14.18.ʚ). ɺʘʣʢʠ, ʚʨʘʱʘʶʱʠʝʩʷ ʚ ʦʜʥʫ ʩʪʦ-

ʨʦʥʫ, ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʜ ʫʛʣʦʤ ʜʨʫʛ ʜʨʫʛʫ. ʇʨʦʢʘʪʳʚʘʝʤʳʡ ʤʝʪʘʣʣ ʧʦʣʫʯʘʝʪ ʝʱʸ ʠ 

ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʣʦʞʝʥʠʷ ʵʪʠʭ ʜʚʠʞʝʥʠʡ ʢʘʞʜʘʷ ʪʦʯʢʘ ʟʘ-

ʛʦʪʦʚʢʠ ʜʚʠʞʝʪʩʷ ʧʦ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʫʩʪʦʪʝʣʳʭ 

ʪʨʫʙʥʳʭ ʟʘʛʦʪʦʚʦʢ.  

 ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʧʨʦʢʘʪʢʠ ʧʨʠʤʝʥʷʶʪ ʚʘʣʢʠ ʧʨʦʢʘʪʥʳʝ, ʢʦʥʩʪʨʫʢ-

ʮʠ̫ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.14.19. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʢʘʪʚrʘʝʤʦʛʦ ʧʨʦʬʠʣʷ 



 

216 
 

ʚʘʣʢʠ ʤʦʛʫʪ ʙʳʪʴ ʛʣʘʜʢʠʤʠ (ʨʠʩ.14.19.ʘ), ʧʨʠʤʝʥʷʝʤʳʤʠ ʜʣʷ ʧʨʦʢʘʪʢʠ ʣʠʩʪʦʚ, ʣʝʥʪ 

ʠ ʪ.ʧ. ʠ ʢʘʣʠʙʨʦʚʘʥʥʳʤʠ (ʨʫʯʴʝʚʳʤʠ) (ʨʠʩ. 14.19.ʙ) ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʨʪʦʚʦʛʦ ʧʨʦʢʘ-

ʪʘ.  

ʈʫʯʝʡ ï ʧʨʦʬʠʣʴ ʥʘ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʢʘ. ʇʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʨʫʯʴʷʤʠ 

ʥʘʟʳʚʘʶʪʩʷ ʙʫʨʪʘʤʠ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʜʚʫʭ ʨʫʯʴʝʚ ʦʙʨʘʟʫʝʪ ʧʦʣʦʩʪʴ, ʥʘʟʳʚʘʝʤʫʶ ʢʘ-

ʣʠʙʨʦʤ, ʢʘʞʜʘʷ ʧʘʨʘ ʚʘʣʢʦʚ ʦʙʨʘʟʫʝʪ ʥʝʩʢʦʣʴʢʦ ʢʘʣʠʙʨʦʚ. ʉʠʩʪʝʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʘʣʠʙʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʣʫʯʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʧʨʦʬʠʣʷ ʟʘʜʘʥ-

ʥʳʭ ʨʘʟʤʝʨʦʚ ʥʘʟʚrʘʝʪʩʷ ʢʘʣʠʙʨʦʚʢʦʡ. 

 

ʈʠʩ. 14.19. ʇʨʦʢʘʪʥʳʝ ʚʘʣʢʠ: ʘ ï ʛʣʘʜʢʠʡ ; ʙ ï ʢʘʣʠʙʨʦʚʘʥʥʳʡ 

  

ɺʘʣʢʠ ʩʦʩʪʦʷʪ ʠʟ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ï ʙʦʯʢʠ 1, ʰʝʝʢ 2 ʠ ʪʨʝʬʳ 3.  

ʐʝʡʢʠ ʚʘʣʢʦʚ ʚʨʘʱʘʶʪʩʷ ʚ ʧʦʜʰʠʧʥʠʢʘʭ, ʢʦʪʦʨʳʝ, ʫ ʦʜʥʦʛʦ ʠʟ ʚʘʣʢʦʚ, ʤʦʛʫʪ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʥʘʞʠʤʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞ-

ʜʫ ʚʘʣʢʘʤʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʝʡ. ʊʨʝʬʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʚʘʣʢʘ ʩ ʤʫʬʪʦʡ ʠʣʠ ʰʧʠʥʜʝʣʝʤ.  

  

14.14.2 ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʢʘʪʢʠ 

 ʀʩʭʦʜʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʧʨʦʢʘʪʢʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʢʚʘʜʨʘʪʥʳʝ, ʧʨʷʤʦʫʛʦʣʴʥʳʝ 

ʠʣʠ ʤʥʦʛʦʛʨʘʥʥʳʝ ʩʣʠʪʢʠ, ʧʨʝʩʩʦʚʘʥʥʳʝ ʧʣʠʪʳ ʠʣʠ ʢʦʚʘʥʳʝ ʟʘʛʦʪʦʚʢʠ. ʆʩʥʦʚʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʧʨʦʢʘʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʠʩ-

ʭʦʜʥʦʛʦ ʤʝʪʘʣʣʘ, ʥʘʛʨʝʚ, ʧʨʦʢʘʪʢʘ ʠ ʦʪʜʝʣʢʘ ʧʨʦʢʘʪʘ. 
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ʇʦʜʛʦʪʦʚʢʘ ʠʩʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚʢʣʶʯʘʝʪ ʫʜʘʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʜʝʬʝʢʪʦʚ (ʪʨʝʱʠʥ, ʮʘʨʘʧʠʥ, ʟʘʢʘʪʦʚ), ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʳʭʦʜ ʛʦʪʦʚʦʛʦ ʧʨʦʢʘʪʘ. 

ʅʘʛʨʝʚ ʩʣʠʪʢʦʚ ʠ ʟʘʛʦʪʦʚʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʚʳʩʦʢʦʝ ʢʘ-

ʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʢʘʪʘ ʠ ʧʦʣʫʯʝʥʠʝ ʪʨʝʙʫʝʤʦʡ ʩʪʨʫʢʪʫʨʳ. ʆʩʥʦʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ 

ʧʨʠ ʥʘʛʨʝʚʝ: ʨʘʚʥʦʤʝʨʥʳʡ ʧʨʦʛʨʝʚ ʩʣʠʪʢʘ ʠʣʠ ʟʘʛʦʪʦʚʢʠ ʧʦ ʩʝʯʝʥʠʶ ʠ ʜʣʠʥʝ ʜʦ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʩ ʥʘʠʤʝʥʴʰʝʡ ʧʦʪʝʨʝʡ ʤʝʪʘʣʣʘ 

ʚ ʦʢʘʣʠʥʫ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʝʞʠʤ ʦʭʣʘʞʜʝʥʠʷ. ɹʳʩʪʨʦʝ ʠ ʥʝʨʘʚʥʦ-

ʤʝʨʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ ʠ ʢʦʨʦʙʣʝʥʠʶ. 

ʇʨʠ ʧʨʦʢʘʪʢʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʧʨʦʮʝʩʩʘ, ʨʝʞʠʤ 

ʦʙʞʘʪʠʷ, ʥʘʩʪʨʦʡʢʘ ʚʘʣʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʤʝʨʘʤʠ ʠ ʬʦʨʤʦʡ ʧʨʦʢʘ-

ʪʘ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʢʘʪʘ ʨʝʛʫʣʷʨʥʦ ʦʪʙʠʨʘʶʪ ʧʨʦʙʳ. 

ʆʪʜʝʣʢʘ ʧʨʦʢʘʪʘ ʚʢʣʶʯʘʝʪ ʨʝʟʢʫ ʥʘ ʤʝʨʥʳʝ ʜʣʠʥʳ, ʧʨʘʚʢʫ, ʫʜʘʣʝʥʠʝ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ ʠ ʪ.ʧ. ɻʦʪʦʚʳʡ ʧʨʦʢʘʪ ʧʦʜʚʝʨʛʘʶʪ ʢʦʥʝʯʥʦʤʫ ʢʦʥʪʨʦʣʶ. 

 ʇʨʦʮʝʩʩ ʧʨʦʢʘʪʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʘ ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʘʭ, ʛʣʘʚʥʘʷ ʣʠʥʠʷ ʧʨʦʢʘʪ-

ʥʦʛʦ ʩʪʘʥʘ ʩʦʩʪʦʠʪ ʠʟ ʨʘʙʦʯʝʡ ʢʣʝʪʠ ʠ ʣʠʥʠʠ ʧʨʠʚʦʜʘ, ʚʢʣʶʯʘʶʱʝʡ ʜʚʠʛʘʪʝʣʴ, ʨʝ-

ʜʫʢʪʦʨ, ʰʝʩʪʝʨʝʥʥʫʶ ʢʣʝʪʴ, ʤʫʬʪʳ, ʰʧʠʥʜʝʣʠ. ʉʭʝʤʘ ʛʣʘʚʥʦʡ ʣʠʥʠʠ ʧʨʦʢʘʪʥʦʛʦ 

ʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 14.20. 

 

ʈʠʩ.14.20. ʉʭʝʤʘ ʛʣʘʚʥʦʡ ʣʠʥʠʠ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʘ 

1 ï ʧʨʦʢʘʪʥʳʝ ʚʘʣʢʠ; 2 ï ʧʣʠʪʘ; 3 ï ʪʨʝʬʦʚʳʡ ʰʧʠʥʜʝʣʴ;  4 ï ʫʥʠʚʝʨʩʘʣʴʥʳʡ 

ʰʧʠʥʜʝʣʴ; 5 ï ʨʘʙʦʯʘʷ ʢʣʝʪʴ; 6 ï ʰʝʩʪʝʨʝʥʥʘʷ ʢʣʝʪʴ; 7 ï ʤʫʬʪʘ; 8 ï ʨʝʜʫʢʪʦʨ; 9 ï 

ʜʚʠʛʘʪʝʣʴ 

  

ʇʨʦʢʘʪʥʳʝ ʚʘʣʢʠ 1 ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʨʘʙʦʯʝʡ ʢʣʝʪʠ 5, ʢʦʪʦʨʘʷ ʚʦʩʧʨʠʥʠʤʘʝʪ ʜʘʚ-

ʣʝʥʠʝ ʧʨʦʢʘʪʢʠ. ʆʧʨʝʜʝʣʷʶʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʨʘʙʦʯʝʡ ʢʣʝʪʠ ʷʚʣʷʁ ʪʩʷ ʨʘʟʤʝʨʳ 

ʧʨʦʢʘʪʥʳʭ ʚʘʣʢʦʚ: ʜʠʘʤʝʪʨ (ʜʣʷ ʩʦʨʪʦʚʦʛʦ ʧʨʦʢʘʪʘ) ʠʣʠ ʜʣʠʥʘ (ʜʣʷ ʣʠʩʪʦʚʦʛʦ ʧʨʦ-
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ʢʘʪʘ) ʙʦʯʢʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʘʣʢʦʚ ʚ ʨʘʙʦʯʝʡ ʢʣʝʪʠ ʨʘʟʣʠ-

ʯʘʁʪ ʧʨʦʢʘʪʥʳʝ ʩʪʘʥʳ: ʜʚʫʭʚʘʣʢʦʚʳʝ (ʜʫʦ-ʩʪʘʥ), ʪʨʝʭʚʘʣʢʦʚʳʝ (ʪʨʠʦ-ʩʪʘʥ), ʯʝʪʳ-

ʨʝʭʚʘʣʢʦʚʳʝ (ʢʚʘʨʪʦ-ʩʪʘʥ) ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ (ʨʠʩ.14.21).  

 

ʈʠʩ. 14.21. ʈʘʙʦʯʠʝ ʢʣʝʪʠ ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ 

 

ɺ ʜʚʫʭʚʘʣʢʦʚʳʭ ʢʣʝʪʷʭ (ʨʠʩ.14.21.ʘ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ ʧʨʦʧʫʩ-

ʢʫ ʤʝʪʘʣʣʘ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʄʝʪʘʣʣ ʚ ʪʨʝʭʚʘʣʢʦʚʳʭ ʢʣʝʪʷʭ (ʨʠʩ. 5.ʙ) ʜʚʠʞʝʪʩʷ 

ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ ʤʝʞʜʫ ʥʠʞʥʠʤ ʠ ʚʝʨʭʥʠʤ, ʘ ʚ ʦʙʨʘʪʥʫʶ ï ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʠ ʚʝʨʭʥʠʤ 

ʚʘʣʢʘʤʠ. 

ɺ ʯʝʪʳʨʝʭʚʘʣʢʦʚʳʭ ʢʣʝʪʷʭ (ʨʠʩ. 14.21.ʚ) ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʧʦʨʥʳʝ ʚʘʣʢʠ, ʢʦ-

ʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʠʤʝʥʷʪʴ ʨʘʙʦʯʠʝ ʚʘʣʢʠ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʚʳʪʷʞʢʘ ʠ ʩʥʠʞʘʶʪʩʷ ʜʝʬʦʨʤʠʨʫʶʱʠʝ ʫʩʠʣʠʷ. 

ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʢʣʝʪʠ (ʨʠʩ.14.21.ʛ) ʠʤʝʶʪ ʥʝʧʨʠʚʦʜʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʚʘʣʢʠ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʤʝʞʜʫ ʦʧʦʨʘʤʠ ʧʦʜʰʠʧʥʠʢʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʚʘʣʢʦʚ ʠ ʚ ʦʜʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʩ ʥʠʤʠ. 

ʐʝʩʪʝʨʝʥʥʘʷ ʢʣʝʪʴ 6 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ 

ʜʚʠʛʘʪʝʣʷ ʤʝʞʜʫ ʚʘʣʢʘʤʠ. ʕʪʦ ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʡ ʨʝʜʫʢʪʦʨ, ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʨʘʚʥʦ ʝʜʠʥʠʮʝ, ʘ ʨʦʣʴ ʰʝʩʪʝʨʝʥ ʚʳʧʦʣʥʷʶʪ ʰʝʩʪʝʨʝʥʥʳʝ ʚʘʣʢʠ. 
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ʐʧʠʥʜʝʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʦʪ ʰʝʩʪʝʨʝʥʥʦʡ 

ʢʣʝʪʠ ʧʨʦʢʘʪʥʳʤ ʚʘʣʢʘʤ ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʦʪ ʩʦʦʩʥʦʩʪʠ ʜʦ 10é12 
0
. ʇʨʠ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦʤ ʧʝʨʝʤʝʱʝʥʠʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʠʤʝʥʷʶʪ ʰʧʠʥʜʝʣʠ ʪʨʝʬʦʚʦʛʦ 

ʪʠʧʘ 3 ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʪʨʝʬʦʚʦʡ ʤʫʬʪʦʡ. ɺʥʫʪʨʝʥʥʠʝ ʦʯʝʨʪʘʥʠʷ ʪʨʝʬʦʚʳʭ ʤʫʬʪ ʦʪʚʝ-

ʯʘʶʪ ʬʦʨʤʝ ʩʝʯʝʥʠʷ ʭʚʦʩʪʦʚʠʢʘ ʚʘʣʢʘ ʠʣʠ ʰʧʠʥʜʝʣʷ. ʄʫʬʪʦʡ ʧʨʝʜʫʩʤʦʪʨʝʥ ʟʘʟʦʨ 

5é8 ʤʤ, ʯʪʦ ʜʦʧʫʩʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʧʝʨʝʢʦʩʦʤ 1é2 
0
. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʷʭ ʚʘʣʢʦʚ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʩʴ ʰʧʠʥʜʝʣʷ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʛʦʣ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʷʶʪ ʰʘʨ-

ʥʠʨʥʳʝ ʠʣʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʰʧʠʥʜʝʣʠ 4, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴ ʢʨʫʪʷʱʠʡ ʤʦ-

ʤʝʥʪ ʧʨʦʢʘʪʥʳʤ ʚʘʣʢʘʤ ʧʨʠ ʧʝʨʝʢʦʩʝ ʰʧʠʥʜʝʣʷ ʜʦ 10é12 
0
. ɺ ʢʘʯʝʩʪʚʝ ʜʚʠʛʘʪʝʣʷ 

ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʘ 9 ʧʨʠʤʝʥʷʶʪ ʜʚʠʛʘʪʝʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʪʠʧ ʠ 

ʤʦʱʥʦʩʪʴ ʟʘʚʠʩʷʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʪʘʥʘ. ʈʝʜʫʢʪʦʨ 8 ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʤʝ-

ʥʝʥʠʷ ʯʠʩʝʣ ʦʙʦʨʦʪʦʚ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʚʠʞʝʥʠʷ ʦʪ ʜʚʠʛʘʪʝʣʷ ʢ ʚʘʣʢʘʤ. ɿʫʙʯʘʪʳʝ ʢʦʣʝ-

ʩʘ ï ʦʙʳʯʥʦ ʰʝʚʨʦʥʥʳʝ ʩ ʥʘʢʣʦʥʦʤ ʩʧʠʨʘʣʠ 30 
0
. 

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʧʨʦʢʘʪʥʳʝ ʩʪʘʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʪʘʥʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ-

ʣʫʧʨʦʜʫʢʪʘ ʠ ʩʪʘʥʳ ʜʣʷ ʚʳʧʫʩʢʘ ʛʦʪʦʚʦʛʦ ʧʨʦʢʘʪʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʧʨʦʢʘʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʧʦʣʟɹʫʶʪ:  

¶ ʩʣʠʪʢʦʚʦʟʳ ʠ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʪʝʣʝʞʢʠ ʜʣʷ ʧʦʜʘʯʠ ʩʣʠʪʢʦʚ ʠ ʟʘʛʦʪʦʚʦʢ ʦʪ 

ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʢ ʩʪʘʥʫ; 

¶ ʨʦʣʴʛʘʥʛʠ ï ʦʩʥʦʚʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʧʨʦʢʘʪʥʳʭ ʮʝʭʦʚ (ʪʨʘʥʩʧʦʨʪʝʨʳ 

ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚʨʘʱʘʶʱʠʤʠʩʷ ʨʦʣʠʢʘʤʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦ-

ʜʦʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʤʝʪʘʣʣʘ; ʧʨʠ ʢʦʩʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʨʦʣʠʢʦʚ ʚʦʟʥʠʢʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʦʧʝʨʝʯʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦʣʦʩʳ); 

¶ ʤʘʥʠʧʫʣʷʪʦʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʟʘʜʘʯʠ ʧʦʣʦʩʳ ʚ ʢʘʣʠʙʨ; 

¶ ʢʘʥʪʦʚʘʪʝʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʦʚʦʨʦʪʘ ʟʘʛʦʪʦʚʢʠ ʚʦʢʨʫʛ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʡ ʦʩʠ. 

  

14.14.3 ʇʨʘʚʢʘ ʧʨʦʢʘʪʘ 

ʀʟʜʝʣʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʦʢʘʪʢʦʡ, ʯʘʩʪʦ ʪʨʝʙʫʶʪ ʧʨʘʚʢʠ.  
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(ʀʥʦʛʜʘ ʧʨʘʚʢʫ ʚʳʧʦʣʥʷʶʪ ʚ ʛʦʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʪʦʣʩʪʳʭ ʣʠʩʪʦʚ. ʅʦ ʦʙʳʯʥʦ ʚ ʭʦʣʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʪʘʢ ʢʘʢ ʧʦʩʣʝʜʫʶʱʝʝ ʦʭʣʘʞʜʝ-

ʥʠʝ ʧʦʩʣʝ ʛʦʨʷʯʝʡ ʧʨʘʚʢʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ.) 

ʇʨʦʮʝʩʩ ʧʨʘʚʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʜʥʦʢʨʘʪʥʦʤ ʠʣʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʧʣʘʩʪʠʯʝʩʢʦʤ 

ʠʟʛʠʙʝ ʠʩʢʨʠʚʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʣʦʩʳ, ʢʘʞʜʳʡ ʨʘʟ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʈʦʣʠʢʦʧʨʘʚʠʣʴʥʳʝ ʤʘʰʠʥʳ ʩ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʨʦʣʠʢʘʤʠ ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʳ ʜʣʷ ʧʨʘʚʢʠ ʣʠʩʪʘ ʠ ʩʦʨʪʦʚʦʛʦ ʧʨʦʢʘʪʘ (ʨʠʩ. 14.22) 

 

ʈʠʩ. 14.22. ʉʭʝʤʘ ʧʨʘʚʢʠ ʧʨʦʢʘʪʘ ʥʘ ʨʦʣʠʢʦʧʨʘʚʠʣʴʥʳʭ ʤʘʰʠʥʘʭ ʩ ʧʘʨʘʣʣʝʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʤrʠ ʨʦʣʠʢʘʤʠ 

  

ʇʨʦʮʝʩʩ ʧʨʘʚʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʭʦʞʜʝʥʠʠ ʧʦʣʦʩʳ ʤʝʞʜʫ ʜʚʫʤʷ ʨʷʜʘʤʠ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʦʣʠʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦʣʦʩʳ, ʝʝ ʠʩʢʨʠʚʣʝʥʠʝ ʫʩʪʨʘʥʷʝʪʩʷ. ɼʠʘʤʝʪʨ ʨʦʣʠʢʦʚ ï 

25é370 ʤʤ, ʰʘʛ ï 30é400 ʤʤ, ʢʦʣʠʯʝʩʪʚʦ ʨʦʣʠʢʦʚ: ʜʣʷ ʪʦʥʢʠʭ ʣʠʩʪʦʚ ï 19é29, 

ʜʣʷ ʪʦʣʩʪʳʭ ï 7é9. 

ʇʨʘʚʠʣʴʥʳʝ ʤʘʰʠʥʳ ʩ ʢʦʩʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʛʠʧʝʨʙʦʣʦʠʜʘʣʴʥʳʤʠ ʨʦʣʠʢʘʤʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʘʚʢʠ ʪʨʫʙ ʠ ʢʨʫʛʣʳʭ ʧʨʫʪʢʦʚ (ʨʠʩ.14.23). 

 

ʈʠʩ. 14.23. ʉʭʝʤʘ ʧʨʘʚʢʠ ʧʨʦʢʘʪʘ ʥʘ ʤʘʰʠʥʘʭ ʩ ʢʦʩʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʛʠʧʝʨʙʦ-

ʣʦʠʜʘʣʴʥʳʤʠ ʨʦʣʠʢʘʤʠ 
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ʈʦʣʠʢʠ ʚʳʧʦʣʥʷʶʪ  ʚ ʚʠʜʝ ʦʜʥʦʧʦʣʦʩʪʥʦʛʦ ʛʠʧʝʨʙʦʣʦʠʜʘ ʠ ʨʘʩʧʦʣʘʛʘʶʪ ʧʦʜ 

ʥʝʢʦʪʦʨʳʤ ʫʛʣʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ. ɺʳʧʨʘʚʣʷʝʤʳʡ ʤʝʪʘʣʣ, ʢʨʦʤʝ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠ-

ʞʝʥʠʷ, ʩʦʚʝʨʰʘʝʪ ʚʨʘʱʘʪʝʣʴʥʦʝ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʤʥʦʛʦʢʨʘʪʥʳʝ ʧʝʨʝʛʠʙʳ ʧʦʣʦʩʳ ʨʦ-

ʣʠʢʘʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʩʝʩʠʤʤʝʪʨʠʯʥʫʶ ʧʨʘʚʢʫ. 

ʈʘʩʪʷʞʥʳʝ ʧʨʘʚʠʣʴʥʳʝ ʤʘʰʠʥʳ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʘʚʢʠ ʪʦʥʢʠʭ ʣʠʩʪʦʚ (ʤʝʥʝʝ 

0,3 ʤʤ), ʪʨʫʜʥʦ ʧʦʜʜʘʶʱʠʭʩʷ ʧʨʘʚʢʝ ʥʘ ʨʦʣʠʢʦʧʨʘʚʠʣʴʥʳʭ ʤʘʰʠʥʘʭ. 

  

14.14.4 ʇʨʦʜʫʢʮʠʷ ʧʨʦʢʘʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʌʦʨʤʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʬʠʣʝʤ ʧʨʦʢʘʪʘ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦ-

ʬʠʣʝʡ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ - ʩʦʨʪʘʤʝʥʪ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʬʠʣʷ ʧʨʦʢʘʪ ʜʝʣʠʪʩʷ ʥʘ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʣʠʩʪʦ-

ʚʦʡ, ʩʦʨʪʦʚʦʡ, ʪʨʫʙʥʳʡ ʠ ʩʧʝʮʠʘʣʴʥʳʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʥʘʛʨʝʪʘʷ ʠʣʠ ʭʦʣʦʜ-

ʥʘʷ ʟʘʛʦʪʦʚʢʘ ʧʦʩʪʫʧʘʝʪ ʚ ʧʨʦʢʘʪʥʳʝ ʚʘʣʢʠ ʨʘʟʣʠʯʘʶ ʛʦʨʷʯʠʡ ʠ ʭʦʣʦʜʥʳʡ ʧʨʦʢʘʪ. 

ʃʠʩʪʦʚʦʡ ʧʨʦʢʘʪ ʠʟ ʩʪʘʣʠ ʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʦʣʩʪʦʣʠʩʪʦ-

ʚʦʡ (4é60 ʤʤ), ʪʦʥʢʦʣʠʩʪʦʚʦʡ (0,2é4ʤʤ) ʠ ʞʝʩʪʴ (ʤʝʥʝʝ 0,2 ʤʤ). ʊʦʣʩʪʦʣʠʩʪʦʚʦʡ 

ʧʨʦʢʘʪ ʧʦʣʫʯʘʶʪ ʚ ʛʦʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ, ʜʨʫʛʠʝ ʚʠʜʳ ʣʠʩʪʦʚʦʛʦ ʧʨʦʢʘʪʘ ï ʚ ʭʦʣʦʜʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. 

ʉʨʝʜʠ ʩʦʨʪʦʚʦʛʦ ʧʨʦʢʘʪʘ ʨʘʟʣʠʯʘʶʪ: 

- ʟʘʛʦʪʦʚʢʠ ʢʨʫʛʣʦʛʦ, ʢʚʘʜʨʘʪʥʦʛʦ ʠ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʜʣʷ ʢʦʚʢʠ ʠ ʧʨʦʢʘʪʢʠ;  

- ʧʨʦʩʪʳʝ ʩʦʨʪʦʚʳʝ ʧʨʦʬʠʣʠ (ʢʨʫʛ, ʢʚʘʜʨʘʪ, ʰʝʩʪʠʛʨʘʥʥʠʢ, ʧʦʣʦʩʘ, ʣʝʥʪʘ);  

- ʬʘʩʦʥʥʳʝ ʩʦʨʪʦʚʳʝ ʧʨʦʬʠʣʠ:  

o ʧʨʦʬʠʣʠ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʫʛʦʣʦʢ, ʰʚʝʣʣʝʨ, ʪʘʚʨ, ʜʚʫʪʘʚʨ);  

o ʧʨʦʬʠʣʠ ʦʪʨʘʩʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʨʝʣʴʩʳ, ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʡ ʦʙʦʜ);  

o ʧʨʦʬʠʣʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʧʨʦʬʠʣʴ ʜʣʷ ʨʝʩʩʦʨ, ʥʘʧʠʣʴʥʠʢʦʚ).  

 

ʊʨʫʙʥʳʡ ʧʨʦʢʘʪ ʧʦʣʫʯʘʶʪ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʢʘʪʥʳʭ ʩʪʘʥʘʭ. ʈʘʟʣʠʯʘʶʪ 

ʙʝʩʰʦʚʥʳʝ ʛʦʨʷʯʝʢʘʪʘʥʳʝ ʪʨʫʙʳ ʜʠʘʤʝʪʨʦʤ 25é550 ʤʤ ʠ ʩʚʘʨʥʳʝ ʜʠʘʤʝʪʨʦʤ 

5é2500 ʤʤ. 

ʊʨʫʙʳ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʦʤ ʚʪʦʨʠʯʥʦʛʦ ʧʝʨʝʜʝʣʘ ʢʨʫʛʣʦʡ ʠ ʧʣʦʩʢʦʡ ʟʘʛʦʪʦʚʢʠ. 
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ʆʙʱʘʷ ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʚʝ 

ʦʧʝʨʘʮʠʠ: 1ï ʧʦʣʫʯʝʥʠʝ ʪʦʣʩʪʦʩʪʝʥʥʦʡ ʛʠʣʴʟʳ (ʧʨʦʰʠʚʢʘ); 2 ï ʧʦʣʫʯʝʥʠʝ ʠʟ ʛʠʣʴʟʳ 

ʛʦʪʦʚʦʡ ʪʨʫʙʳ (ʨʘʩʢʘʪʢʘ). 

ʇʝʨʚʘʷ ʦʧʝʨʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʰʠʚʦʯʥʳʭ ʩʪʘʥʘʭ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʦʧʝʨʝʯʥʦ-ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ. ɺʪʦʨʫʶ ʦʧʝʨʘʮʠʶ ʚʳʧʦʣʥʷʶʪ ʥʘ ʪʨʫʙʦʧʨʦʢʘʪ-

ʥʳʭ ʨʘʩʢʘʪʥʳʭ ʩʪʘʥʘʭ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʧʠʣʠʛʨʠʤʦʚʳʭ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʠ 

ʜʨ. 

ʉʭʝʤʘ ʧʨʦʢʘʪʢʘ ʪʨʫʙ ʥʘ ʧʠʣʠʛʨʠʤʦʚʦʤ ʩʪʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 14.24. 

  

 

ʈʠʩ.14.24. ʉʭʝʤʘ ʧʨʦʢʘʪʢʠ ʪʨʫʙ ʥʘ ʧʠʣʠʛʨʠʤʦʚʦʤ ʩʪʘʥʝ 

  

ɺ ʪʦʣʩʪʦʩʪʝʥʥʫʶ ʛʠʣʴʟʫ 1 ʚʚʦʜʷʪ ʦʧʨʘʚʢʫ (ʜʦʨʥ) 2 ʧʦʜʘʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ, ʜʣʠ-

ʥʘ ʢʦʪʦʨʦʡ ʙʦʣʴʰʝ ʜʣʠʥʳ ʛʠʣʴʟʳ. ɻʠʣʴʟʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʢ ʚʘʣʢʘʤ 3, ʢʘʣʠʙʨ ʢʦʪʦʨʳʭ 

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʨʘʙʦʯʫʶ ʠ ʭʦʣʦʩʪʫʶ. ʈʘʙʦʯʘʷ ʯʘʩʪʴ ʚʘʣʢʘ ʠʤʝʝʪ ʨʘʙʦʯʠʡ ʠ 

ʢʘʣʠʙʨʫʶʱʠʡ ʫʯʘʩʪʢʠ. ʇʨʦʮʝʩʩ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʦʜʘʯʝ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʣʠʥʫ ʛʠʣʴʟʳ ʚʤʝʩʪʝ ʩ ʦʧʨʘʚʢʦʡ ʚ ʟʘʟʦʨ ʤʝʞʜʫ ʚʘʣʢʘʤʠ ʚ ʤʦʤʝʥʪ 

ʩʦʚʧʘʜʝʥʠʷ ʭʦʣʦʩʪʦʡ ʯʘʩʪʠ ʦʙʦʠʭ ʚʘʣʢʦʚ (ʨʠʩ.14.24.ʘ). ɿʘʪʝʤ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʮʝʩʩ 

ʧʨʦʢʘʪʢʠ, ʠ ʛʠʣʴʟʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ, ʪ.ʝ. ʦʙʨʘʪʥʦʤ ʭʦ-

ʜʫ ʧʨʦʢʘʪʳʚʘʝʤʦʡ ʪʨʫʙʳ (ʨʠʩ.14.24.ʙ). ʇʨʠ ʵʪʦʤ ʨʘʙʦʯʠʡ ʫʯʘʩʪʦʢ ʦʙʞʠʤʘʝʪ ʛʠʣʴʟʫ 

ʧʦ ʜʠʘʤʝʪʨʫ ʠ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ, ʘ ʢʘʣʠʙʨʫʶʱʠʡ ʫʯʘʩʪʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʨʘʚʥʠʚʘʥʠʝ 

ʜʠʘʤʝʪʨʘ ʠ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ. ʇʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʦʧʨʘʚʢʘ ʩ ʛʠʣʴʟʦʡ ʧʨʦ-

ʜʚʠʛʘʶʪʩʷ ʚʧʝʨʝʜ, ʧʦʚʦʨʘʯʠʚʘʷʩʴ ʥʘ 90
0
 ʚʦʢʨʫʛ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʨʦ-
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ʢʘʪʢʠ ʚʘʣʢʠ ʨʘʟʚʦʜʷʪ, ʠ ʧʦʜʘʶʱʠʡ ʤʝʭʘʥʠʟʤ ʦʙʨʘʪʥʳʤ ʭʦʜʦʤ ʚʳʪʷʛʠʚʘʝʪ ʦʧʨʘʚʢʫ 

ʠʟ ʪʨʫʙʳ. 

ʉʚʘʨʥʳʝ ʪʨʫʙʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʥʘ ʪʨʫʙʦʩʚʘʨʦʯʥʳʭ ʘʛʨʝʛʘʪʘʭ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦ-

ʩʦʙʘʤʠ: ʧʝʯʥʦʡ ʩʚʘʨʢʦʡ, ʢʦʥʪʘʢʪʥʦʡ ʵʣʝʢʪʨʦʩʚʘʨʢʦʡ ʠ ʜʨ. ʠʟ ʧʦʣʦʩ ï ʰʪʨʠʧʩʦʚ. 

ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʪʨʫʙʳ ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʚ ʚʠʜʝ ʩʚʝʨʥʫʪʦʡ ʧʦʣʦʩʳ 

ʠ ʩʚʘʨʢʠ ʝʝ ʚ ʪʨʫʙʫ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʩʪʘʥʳ ʩʧʠʨʘʣʴʥʦʡ ʩʚʘʨʢʠ. ʊʨʫʙʳ ʧʦʣʫʯʘʶʪ ʟʘʚʠʚʢʦʡ 

ʧʦʣʦʩʳ ʧʦ ʩʧʠʨʘʣʠ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʦʧʨʘʚʢʘʭ ʩ ʥʝʧʨʝʨʳʚʥʦʡ ʩʚʘʨʢʦʡ ʩʧʠʨʘʣʴʥʦ-

ʛʦ ʰʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʚʘʨʦʯʥʦʡ ʛʦʣʦʚʢʦʡ (ʨʠʩ.14.25). ʌʦʨʤʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʫʪʝʤ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠʟʛʠʙʘ ʚ ʧʣʦʩʢʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʦʜ ʫʛʣʦʤ ʢ ʧʨʦʜʦʣʴʥʦʡ 

ʦʩʠ. 

 

ʈʠʩ.14.25. ʉʭʝʤʘ ʬʦʨʤʦʚʢʠ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʩʧʠʨʘʣʴʥʦʡ ʩʚʘʨʢʝ ʪʨʫʙʳ 

  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʧʦʩʦʙʘ ʩʦʩʪʦʷʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʜʠʘʤʝʪʨ ʪʨʫʙʳ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʰʠ-

ʨʠʥʳ ʠʩʭʦʜʥʦʛʦ ʧʦʣʦʩʳ, ʪʘʢ ʢʘʢ ʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ ʫʛʣʦʤ ʧʦʜʲʝʤʘ ʩʧʠʨʘʣʠ; ʩʧʠ-

ʨʘʣʴʥʳʡ ʰʦʚ ʧʨʠʜʘʝʪ ʪʨʫʙʝ ʙʦʣʴʰʫʶ ʞʝʩʪʢʦʩʪʴ; ʩʧʠʨʘʣʴʥʦ-ʩʚʘʨʥʳʝ ʪʨʫʙʳ ʠʤʝʶʪ 

ʙʦʣʝʝ ʪʦʯʥʳʝ ʨʘʟʤʝʨʳ. 

ʉʧʝʮʠʘʣʴʥʳʝ ʚʠʜʳ ʧʨʦʢʘʪʘ. 
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ʇʝʨʠʦʜʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ï ʧʨʦʬʠʣʴ, ʠʟʤʝʥʷʶʱʠʡʩʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʟʘʢʦʥʫ, 

ʧʦʚʪʦʨʷʶʱʝʤʫʩʷ ʧʦ ʜʣʠʥʝ. ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʧʦʣʫʯʘʶʪ ʧʨʦʜʦʣʴʥʦʡ, ʧʦʧʝ-

ʨʝʯʥʦʡ ʠ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʦʡ.  

ʇʨʠ ʧʨʦʜʦʣʴʥʦʡ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʨʦʢʘʪʢʝ ʧʦʣʫʯʘʶʪ ʧʨʦʬʠʣʠ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ 

ʧʝʨʠʦʜʦʤ, ʩ ʜʚʫʭʩʪʦʨʦʥʥʠʤ ʩʦʚʧʘʜʘʶʱʠʤ ʧʝʨʠʦʜʦʤ, ʩ ʥʝʩʦʚʧʘʜʘʁʱʠʤ ʚʝʨʭʥʠʤ ʠ 

ʥʠʞʥʠʤ ʧʝʨʠʦʜʦʤ. ʆʢʦʥʯʘʪʝʣʴʥʫʶ ʬʦʨʤʫ ʠʟʜʝʣʠʶ ʧʨʠʜʘʶʪ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ. ɼʣʠʥʘ 

ʧʝʨʠʦʜʘ ʧʨʦʬʠʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʠʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʚʘʣʢʘ. ʇʨʠ ʢʘʞʜʦʤ ʦʙʦʨʦʪʝ ʚʘʣ-

ʢʦʚ ʠʟ ʥʠʭ ʜʦʣʞʝʥ ʚʳʭʦʜʠʪʴ ʦʪʨʝʟʦʢ ʧʦʣʦʩʳ ʩ ʮʝʣʳʤ ʯʠʩʣʦʤ ʧʝʨʠʦʜʦʚ, ʧʦʵʪʦʤʫ 

ʥʘʠʙʦʣʴʰʘʷ ʜʣʠʥʘ ʧʝʨʠʦʜʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʚʘʣʢʦʚ. 

ʇʦʧʝʨʝʯʥʘʷ ʧʨʦʢʘʪʢʘ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʟʘʛʦ-

ʪʦʚʢʘ ʠ ʛʦʪʦʚʳʡ ʧʨʦʬʠʣʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝʣʘ ʚʨʘʱʝʥʠʷ. ʉʭʝʤʘ ʧʨʦʢʘʪʢʠ ʥʘ 

ʪʨʝʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.14.26. 

  

 

ʈʠʩ. 14.26. ʉʭʝʤʘ ʧʨʦʢʘʪʢʠ ʥʘ ʪʨʝʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ 

  

ʇʨʦʢʘʪʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʠʩʢʦʚʳʤʠ ʠʣʠ ʢʦʥʠʯʝʩʢʠʤʠ ʚʘʣʢʘʤʠ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʤʠ ʧʦʜ ʫʛʣʦʤ 120 
0 
ʜʨʫʛ ʢ ʜʨʫʛʫ. ɺʘʣʢʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʩ ʥʝʢʦʪʦʨʳʤ ʧʝ-

ʨʝʢʦʩʦʤ. ʉʧʦʩʦʙ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʨʠ ʧʨʠʚʦʜʥʳʭ ʚʘʣʢʘ 1 ʚʨʘɦ ʘʶʪ ʟʘʛʦʪʦʚʢʫ 

2, ʢʦʪʦʨʘʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʥʘʪʷʞʝʥʠʝʤ. ɻʠʜʨʘʚʣʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʤʝʱʘʝʪ ʟʘʞʠʤʥʦʡ ʧʘʪʨʦʥ 3 ʚʤʝʩʪʝ ʩ 

ʤʝʪʘʣʣʦʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʙʦʯʝʛʦ ʭʦʜʘ. ɺʦ ʚʨʝʤʷ ʧʨʦʢʘʪʢʠ ʚʘʣʢʠ ʩʙʣʠʞʘʶʪʩʷ ʠ ʨʘʟ-

ʚʦʜʷʪʩʷ ʥʘ ʪʨʝʙʫʝʤʳʡ ʨʘʟʤʝʨ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʣʝʜʷʱʝʡ ʩʠʩʪʝʤʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʜʘʥʥʳʤ ʧʨʦʬʠʣʝʤ ʢʦʧʠʨʦʚʘʣʴʥʦʡ ʣʠʥʝʡʢʠ ʠʣʠ ʩʠʩʪʝʤʦʡ ʏʇʋ ʧʦ ʟʘʨʘʥʝʝ ʟʘʜʘʥ-
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ʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʇʝʨʝʭʦʜ ʦʪ ʦʜʥʦʛʦ ʧʨʦʬʠʣʷ ʢ ʜʨʫʛʦʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʟ ʟʘʤʝʥʳ 

ʚʘʣʢʦʚ, ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʩʤʝʥʳ ʢʦʧʠʨʘ ʠʣʠ ʧʨʦʛʨʘʤʤʳ.  

ʉʪʘʥʳ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʨʦʢʘʪʢʠ ʩʪʘʣʴʥʳʭ ʰʘʨʦʚ 

ʜʠʘʤʝʪʨʦʤ 25é125 ʤʤ. ʉʭʝʤʘ ʧʨʦʢʘʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.14.27. 

  

 

ʈʠʩ.14.27. ʉʭʝʤʘ ʧʨʦʢʘʪʢʠ ʰʘʨʦʚ 

 

ɺʘʣʢʠ 2 ʠ 4 ʚʨʘʱʘʶʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʛʦʪʦʚʢʘ 1 ʧʦʣʫʯʘʝʪ 

ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ. ɼʣʷ ʦʩʝʚʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʦʩʠ ʚʘʣʢʦʚ ʨʘʩʧʦʣʘʛʘʶʪ ʧʦʜ ʫʛ-

ʣʦʤ ʢ ʦʩʠ ʚʨʘʱʝʥʠʷ. ʆʪ ʚʳʣʝʪʘ ʠʟ ʚʘʣʢʦʚ ʟʘʛʦʪʦʚʢʘ ʧʨʝʜʦʭʨʘʥʷʝʪʩʷ ʮʝʥʪʨʠʨʫʶʱʠʤʠ 

ʫʧʦʨʘʤʠ 3. ɺ ʚʘʣʢʘʭ ʥʘʨʝʟʘʶʪ ʚʠʥʪʦʚʳʝ ʢʘʣʠʙʨʳ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʜʝʬʦʨʤʘʮʠʠ ʢʘʣʠʙʨ 

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʬʦʨʤʫʶʱʠʡ ʫʯʘʩʪʦʢ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʭʚʘʪ ʟʘʛʦʪʦʚʢʠ ʠ ʝʝ ʧʦ-

ʩʪʝʧʝʥʥʦʝ ʦʙʞʘʪʠʝ ʚ ʰʘʨ, ʠ ʦʪʜʝʣʦʯʥʳʡ ʫʯʘʩʪʦʢ, ʛʜʝ ʧʨʠʜʘʶʪʩʷ ʪʦʯʥʳʝ ʨʘʟʤʝʨʳ 

ʰʘʨʫ ʠ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʦʪʜʝʣʝʥʠʝ ʦʪ ʟʘʛʦʪʦʚʢʠ. ɼʠʘʤʝʪʨ ʚʘʣʢʦʚ ʚ 5é6 ʨʘʟ ʧʨʝʚʳ-

ʰʘʝʪ ʜʠʘʤʝʪʨ ʧʨʦʢʘʪʳʚʘʝʤʳʭ ʰʘʨʦʚ, ʠ ʩʦʩʪʘʚʣʷʝʪ 190é700 ʤʤ. ʇʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ ʩʪʘʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦʤ ʦʙʦʨʦʪʦʚ ʚʘʣʢʦʚ, ʪʘʢ ʢʘʢ ʟʘ ʦʜʠʥ ʦʙʦʨʦʪ ʉʫʱʝ-

ʩʪʚʫʶʪ ʩʪʘʥʳ ʜʣʷ ʧʨʦʢʘʪʢʠ ʨʝʙʨʠʩʪʳʭ ʪʨʫʙ, ʜʣʷ ʥʘʢʘʪʢʠ ʨʝʟʴʙ ʠ ʪ.ʜ. 

  

14.15 ʂʦʚʢʘ 

 ʂʦʚʢʘ ï ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʛʨʝʪʦʛʦ 

(ʨʝʞʝ ʭʦʣʦʜʥʦʛʦ) ʤʝʪʘʣʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʣʠ ʤʥʦʛʦʢʨʘʪʥʳʤʠ ʫʜʘʨʘʤʠ ʤʦʣʦʪʘ ʠʣʠ 

ʦʜʥʦʢʨʘʪʥʳʤ ʜʘʚʣʝʥʠʝʤ ʧʨʝʩʩʘ. ʂʦʚʢʦʡ ʧʦʣʫʯʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦʢʦʚʢʠ ʤʘʩʩʦʡ 

ʜʦ 300 ʪ. 

ʌʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠ ʢʦʚʢʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʤʝʪʘʣ-

ʣʘ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʢ ʜʚʠʞʝʥʠʶ ʜʝʬʦʨʤʠʨʫʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 
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ʇʨʠ ʩʚʦʙʦʜʥʦʡ ʢʦʚʢʝ ʪʝʯʝʥʠʝ ʤʝʪʘʣʣʘ ʦʛʨʘʥʠʯʝʥʦ ʯʘʩʪʠʯʥʦ, ʪʨʝʥʠʝʤ ʥʘ ʢʦʥʪʘʢʪʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʬʦʨʤʠʨʫʝʤʳʡ ʤʝʪʘʣʣ ï ʧʦʚʝʨʭʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ: ʙʦʡʢʦʚ ʧʣʦʩʢʠʭ 

ʠʣʠ ʬʠʛʫʨʥʳʭ, ʧʦʜʢʣʘʜʥʳʭ ʰʪʘʤʧʦʚ. 

ʇʝʨʚʠʯʥʦʡ ʟʘʛʦʪʦʚʢʦʡ ʜʣʷ ʧʦʢʦʚʦʢ ʷʚʣʷʶʪʩʷ: 

- ʩʣʠʪʢʠ, ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʘʩʩʠʚʥʳʭ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʧʦʢʦʚʦʢ;  

- ʧʨʦʢʘʪ ʩʦʨʪʦʚʦʡ ʛʦʨʷʯʝʢʘʪʘʥʳʡ ʧʨʦʩʪʦʛʦ ʧʨʦʬʠʣʷ (ʢʨʫʛ, ʢʚʘʜʨʘʪ).  

ʂʦʚʢʘ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʛʦʨʷʯʝʤ ʠ ʭʦʣʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʍʦʣʦʜʥʦʡ ʢʦʚʢʝ ʧʦʜʜʘʶʪʩʷ ʜʨʘʛʦʮʝʥʥʳʝ ʤʝʪʘʣʣʳ ï ʟʦʣʦʪʦ, ʩʝʨʝʙʨʦ; ʘ ʪʘʢʞʝ 

ʤʝʜʴ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʭʦʣʦʜʥʦʡ ʢʦʚʢʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʝʨʝʜʫʶʱʠʭʩʷ 

ʦʧʝʨʘʮʠʡ: ʜʝʬʦʨʤʘʮʠʠ ʤʝʪʘʣʣʘ ʠ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʛʦ ʦʪʞʠʛʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʭʦʣʦʜʥʘʷ ʢʦʚʢʘ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʶʚʝʣʠʨʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ɻʦʨʷʯʘʷ ʢʦʚʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ: ʯʝʢʘʥʦʚ, ʟʫʙʠʣ, ʤʦʣʦʪʢʦʚ ʠ ʪ.ʧ.  ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʛʦʨʷʯʝʡ ʢʦʚʢʠ ʷʚʣʷʶʪ-

ʩʷ ʤʘʣʦʫʛʣʝʨʦʜʠʩʪʳʝ ʩʪʘʣʠ, ʫʛʣʝʨʦʜʠʩʪʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʠ ʥʝʢʦʪʦʨʳʝ ʣʝʛʠʨʦ-

ʚʘʥʥʳʝ ʩʪʘʣʠ. ʂʘʞʜʘʷ ʤʘʨʢʘ ʩʪʘʣʠ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʪʝʤʧʝʨʘʪʫʨ ʥʘʯʘʣʘ 

ʠ ʢʦʥʮʘ ʢʦʚʢʠ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʙʘʪʚrʘʝʤʦʛʦ ʤʝʪʘʣʣʘ.  

 

14.15. 1 ʆʧʝʨʘʮʠʠ ʢʦʚʢʠ 

 ʈʘʟʣʠʯʘʶʪ ʢʦʚʢʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʠ ʦʢʦʥʯʘʪʝʣʴʥʫʶ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ (ʠʣʠ 

ʯʝʨʥʦʚʘʷ) ʢʦʚʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʫʟʥʝʯʥʫʶ ʦʧʝʨʘʮʠʶ ʦʙʨʘʙʦʪʢʠ ʩʣʠʪʢʘ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʝʛʦ ʢ ʜʘʣʴʥʝʡʰʝʡ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʢʘʪʢʦʡ, ʧʨʝʩʩʦʚʘʥʠʝʤ ʠ ʪ.ʧ. ʆʢʦʥʯʘ-

ʪʝʣʴʥʘʷ (ʯʠʩʪʦʚʘʷ ʢʦʚʢʘ) ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʤʝʪʦʜʳ ʢʫʟʥʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʠʟʜʝʣʠʶ ʧʨʠʜʘʶʪ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʬʦʨʤʫ. 

 ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ 

 ɹʠʣʣʝʪʠʨʦʚʘʥʠʝ ï ʧʨʝʚʨʘʱʝʥʠʝ ʩʣʠʪʢʘ ʚ ʙʦʣʚʘʥʢʫ ʠʣʠ ʟʘʛʦʪʦʚʢʫ: ʚʢʣʶʯʘʝʪ 

ʩʙʠʚʢʫ ʨʝʙʝʨ ʠ ʫʩʪʨʘʥʝʥʠʝ ʢʦʥʫʩʥʦʩʪʠ. 

ʆʙʞʘʪʠʝ ʧʨʠ ʙʠʣʣʝʪʠʨʦʚʘʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 5é20 %. ʇʨʦʢʦʚʢʘ ʩʣʠʪʢʘ ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʘ ʜʣʷ ʦʙʞʘʪʠʷ ʤʝʪʘʣʣʘ ʚ ʫʛʣʘʭ ʩʣʠʪʢʘ ʩ ʮʝʣʴʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʣʠʪʦʡ ʩʪʨʫʢʪʫʨʳ ï ʜʝʥʜʨʠʪʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʪʳʢʠ ʚ ʵʪʠʭ ʫʛʣʘʭ. ɹʠʣʣʝʪʠʨʦʚʘ-

ʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʚʘʨʢʝ ʚʦʟʜʫʰʥʳʭ ʧʫʟʳʨʝʡ ʠ ʜʨʫʛʠʭ ʧʦʜʢʦʨʢʦʚʳʭ ʜʝʬʝʢʪʦʚ ʣʠ-
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ʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʦʟʜʘʥʠʶ ʧʣʘʩʪʠʯʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʤʝʪʘʣʣʘ, ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʚʣʠʷʶʱʝʛʦ ʥʘ ʜʘʣʴʥʝʡʰʫʶ ʜʝʬʦʨʤʘʮʠʶ. ʇʦʩʣʝ ʙʠʣʣʝʪʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʷʪ ʦʙʨʫʙ-

ʢʫ ʜʦʥʥʦʡ ʯʘʩʪʠ ʩʣʠʪʢʘ. 

ʈʫʙʢʘ ï ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʥʘ ʯʘʩʪʠ ʠʣʠ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʪ 

ʦʩʥʦʚʥʦʡ ʟʘʛʦʪʦʚʢʠ ʥʝʛʦʜʥʳʭ ʯʘʩʪʝʡ. 

ʈʫʙʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʭʦʣʦʜʥʦʤ ʠ ʛʦʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ. ɺ ʭʦʣʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʨʫʙʷʪ ʪʦʥʢʠʝ ʠ ʫʟʢʠʝ ʧʦʣʦʩʳ ʠ ʧʨʫʪʢʠ ʩʝʯʝʥʠʝʤ 15é20 ʤʤ. ɹʦʣʝʝ ʪʦʣʩʪʳʝ ʟʘʛʦʪʦʚ-

ʢʠ ʥʘʛʨʝʚʘʶʪ. 

ʉʭʝʤʘ ʨʫʙʢʠ ʦʩʥʦʚʘʥʘ ʥʘ ʜʝʡʩʪʚʠʠ ʜʝʬʦʨʤʠʨʫʶʱʝʡ ʩʠʣʳ ʥʘ ʤʘʣʫʶ ʧʣʦʱʘʜʴ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʟʘʛʦʪʦʚʢʦʡ, ʘ ʨʝʘʢʮʠʷ ʵʪʦʡ ʩʠʣʳ ʩʦ ʩʪʦʨʦʥʳ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʙʦʣʴʰʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ, ʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ 

ʟʜʝʩʴ ʥʝ ʚʦʟʥʠʢʘʝʪ. 

 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʘʙʘʨʠʪʦʚ ʠ ʬʦʨʤʳ ʟʘʛʦʪʦʚʦʢ ʠʩʧʦʣʴʟʫʶʪ ʩʧʦʩʦʙʳ ʨʫʙʢʠ: 

- ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ï ʜʣʷ ʪʦʥʢʠʭ ʟʘʛʦʪʦʚʦʢ;  

- ʩ ʜʚʫʭ ʩʪʦʨʦʥ, ʩʥʘʯʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʥʘʜʨʫʙʢʘ ʟʘʛʦʪʦʚʢʠ ʥʘ 

0,5é0,75 ʚʳʩʦʪʳ, ʧʦʩʣʝ ʢʘʥʪʦʚʢʠ ʥʘ 180
0
 ʧʨʦʚʦʜʠʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʨʫʙʢʘ;  

- ʩ ʪʨʝʭ ʩʪʦʨʦʥ ï ʜʣʷ ʢʨʫʛʣʳʭ ʠ ʢʨʫʧʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʜʚʝ ʥʘʜʨʫʙʢʠ 

ʥʘ ʛʣʫʙʠʥʫ 0,4 ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ ʩ ʢʘʥʪʦʚʢʦʡ ʥʘ 120
0
, ʧʦʩʣʝ ʚʪʦʨʦʡ ʢʘʥʪʦʚʢʠ ʥʘ 

120
0
 ʧʨʦʚʦʜʷʪ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʨʫʙʢʫ;  

- ʩ ʯʝʪʳʨʝʭ ʩʪʦʨʦʥ ï ʜʣʷ ʢʨʫʧʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʧʦʩʣʝ ʥʘʜʨʫʙʢʠ ʩ ʯʝʪʳʨʝʭ ʩʪʦʨʦʥ ʚ 

ʮʝʥʪʨʝ ʦʩʪʘʝʪʩʷ ʧʝʨʝʤʳʯʢʘ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ, ʧʦ ʤʝʩʪʫ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʷʪ 

ʨʘʟʜʝʣʝʥʠʝ ʟʘʛʦʪʦʚʢʠ ʥʘ ʯʘʩʪʠ.  

ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ 

 ʆʩʘʜʢʘ ï ʦʧʝʨʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʫʤʝʥʴʰʘʝʪʩʷ 

ʚʳʩʦʪʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦʧʝʨʝʯʥʳʝ ʨʘʟʤʝʨʳ ʟʘʛʦʪʦʚʦʢ (ʨʠʩ.14.28.ʘ). 

ʆʩʘʜʢʫ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʦʨʤʳ ʧʦʢʦʚʢʠ, ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʛʣʫʙʠ-

ʥʳ ʧʨʦʰʠʚʢʠ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʦʣʦʢʦʥ ʚ ʙʫʜʫʱʝʡ 

ʜʝʪʘʣʠ (ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʰʝʩʪʝʨʥʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʚʳh ʝʥʥʘʷ ʧʨʦʯʥʦʩʪʴ ʟʫʙʴʝʚ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʜʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʦʣʦʢʦʥ), ʢʘʢ ʢʦʥʪʨʦʣʴʥʫʶ ʦʧʝʨʘʮʠʶ (ʠʟ-ʟʘ 
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ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʦ ʧʝʨʠʤʝʪʨʫ ʥʘ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʢʨʳʚʘʶʪʩʷ ʜʝ-

ʬʝʢʪʳ). 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʩʘʜʢʠ ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʠʥʩʪʨʫʤʝʥʪ ʧʝʨʝʢʨʳʚʘʣ ʟʘʛʦʪʦʚʢʫ. 

ɺʩʣʝʜʩʪʚʠʝ ʪʨʝʥʠʷ ʙʦʢʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʩʘʞʠʚʘʝʤʦʡ ʟʘʛʦʪʦʚʢʠ ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʯʢʦ-

ʦʙʨʘʟʥʫʶ ʬʦʨʤʫ, ʵʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ. ʇʦʚʪʦʨʷʷ ʦʩʘʜʢʫ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ, ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʟʘʛʦʪʦʚʢʫ ʢ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʬʦʨʤʝ 

ʠʣʠ ʙʣʠʟʢʦʡ ʢ ʥʝʡ, ʧʦʣʫʯʠʚ ʧʨʠ ʵʪʦʤ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʤʝʪʘʣʣʘ ʠ ʦʜʠʥʘʢʦʚʳʝ 

ʝʛʦ ʩʚʦʡʩʪʚʘ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

 

ʈʠʩ.14.28. ʉʭʝʤʳ ʦʩʘʜʢʠ ʠ ʝʝ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ 

  

ʆʩʘʜʢʝ ʧʦʜʚʝʨʛʘʶʪ ʟʘʛʦʪʦʚʢʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʩʦʪʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 2,5é3 ʜʠʘ-

ʤʝʪʨʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʝʥ ʠʣʠ ʧʨʦʜʦʣʴʥʳʡ ʠʟʛʠʙ ʟʘʛʦʪʦʚʢʠ, ʠʣʠ ʦʙʨʘʟʦ-

ʚʘʥʠʝ ʩʝʜʣʦʦʙʨʘʟʥʦʩʪʠ. 

ʈʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʦʩʘʜʢʠ ʷʚʣʷʶʪʩʷ ʚʳʩʘʜʢʘ ʠ ʦʩʘʜʢʘ ʨʘʟʛʦʥʢʦʡ ʪʦʨʮʘ. 

ɺʳʩʘʜʢʘ ï ʢʫʟʥʝʯʥʘʷ ʦʧʝʨʘʮʠʷ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʯʘʩʪʠ ʟʘʛʦ-

ʪʦʚʢʠ (ʢʦʥʮʝʚʦʡ ʯʘʩʪʠ ʠʣʠ ʩʝʨʝʜʠʥʳ).  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʤʝʩʪʥʳʡ ʥʘʛʨʝʚ, ʥʘʧʨʠʤʝʨ, ʚ ʩʝʨʝʜʠʥʝ 

ʟʘʛʦʪʦʚʢʠ (ʨʠʩ.14.28.ʙ), ʠʣʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʜʝʬʦʨʤʘʮʠʶ ʥʘ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ ʢʦʣʴʮʝ-

ʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ (ʨʠʩ.14.28.ʚ). 



 

229 
 

ʆʩʘʜʢʘ ʨʘʟʛʦʥʢʦʡ ʪʦʨʮʘ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʚʳʩʦʪʫ ʠ ʫʚʝʣʠʯʠʪʴ ʧʣʦʱʘʜʴ ʨʝ-

ʥʝʝ ʦʩʘʞʝʥʥʦʡ ʟʘʛʦʪʦʚʢʠ (ʨʠʩ.14.28.ʛ). ʃʦʢʘʣʠʟʘʮʠʷ ʜʝʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴ-

ʰʠʪʴ ʫʩʠʣʠʝ ʦʩʘʜʢʠ. 

ʇʨʦʪʷʞʢʘ (ʚʳʪʷʞʢʘ) ï ʢʫʟʥʝʯʥʘʷ ʦʧʝʨʘʮʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ 

ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʟʘʛʦʪʦʚʢʠ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʧʣʦʱʘʜʠ ʝʝ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ. 

ʇʨʦʪʷʞʢʘ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʥʷʝʪ ʬʦʨʤʫ ʟʘʛʦʪʦʚʦʢ, ʥʦ ʠ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʤʝʪʘʣ-

ʣʘ. ʆʧʝʨʘʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʥʝʩʝʥʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʫʜʘʨʦʚ ʠ ʧʝʨʝʤʝʱʝʥʠʠ ʟʘ-

ʛʦʪʦʚʢʠ, ʧʨʠ ʵʪʦʤ ʤʝʞʜʫ ʙʦʡʢʘʤʠ ʚʦ ʚʨʝʤʷ ʫʜʘʨʘ ʥʘʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʯʘʩʪʴ ʟʘʛʦʪʦʚʢʠ. 

ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʦʙʞʘʪʠʷ ʟʘʛʦʪʦʚʢʘ ʧʨʦʜʚʠʛʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ, ʤʝʥʴʰʫʶ, ʯʝʤ ʜʣʠʥʘ 

ʙʦʡʢʘ (ʨʠʩ.23.ʘ). 

ʇʨʦʪʷʛʠʚʘʪʴ ʤʦʞʥʦ ʧʣʦʩʢʠʤʠ (ʨʠʩ.14.29.ʘ) ʠ ʚʳʨʝʟʥʳʤʠ (ʨʠʩ.14.29.ʙ) ʙʦʡʢʘʤʠ. 

ʇʨʦʪʷʞʢʘ ʥʘ ʧʣʦʩʢʠʭ ʙʦʡʢʘʭ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ. ʇʨʦʪʷʞʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʩʣʠʪʢʘ ʠʣʠ ʟʘʛʦʪʦʚʢʠ 

ʚʥʘʯʘʣʝ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʧʦʩʣʝ ʢʘʥʪʦʚʢʠ ʥʘ 90 
0
 ï ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʠ ʪ.ʜ. 

ɹʦʣʴʰʠʝ ʧʦ ʜʣʠʥʝ ʧʦʢʦʚʢʠ ʤʦʛʫʪ ʠʟʛʠʙʘʪʴʩʷ ʚ ʙʦʡʢʘʭ ʢʦʥʮʘʤʠ ʚʥʠʟ. ʏʪʦʙʳ ʠʩ-

ʧʨʘʚʠʪʴ ʠʟʛʠʙ, ʧʦʢʦʚʢʠ ʢʘʥʪʫʶʪ ʩʥʘʯʘʣʘ ʥʘ 180 
0
 , ʘ ʧʦʪʦʤ ʥʘ 90 

0
.  

  

 

ʈʠʩ.14.29. ʉʭʝʤʳ ʧʨʦʪʷʞʢʠ ʠ ʝʝ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ 

  

ɺʪʦʨʦʡ ʩʧʦʩʦʙ. ʇʦʦʯʝʨʝʜʥʘʷ ʧʨʦʪʷʞʢʘ ʥʘ ʧʣʦʩʢʠʭ ʙʦʡʢʘʭ (ʧʦ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ) 

ï ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʦʙʞʘʪʠʷ ʩʣʝʜʫʝʪ ʢʘʥʪʦʚʢʘ ʥʘ 90 ʚ ʦʜʥʫ ʠ ʪʫ ʞʝ ʩʪʦʨʦʥʫ, ʧʦʩʣʝ ʢʘʞ-

ʜʳʭ ʯʝʪʳʨʝʭ ʦʙʞʘʪʠʡ ʩʣʝʜʫʝʪ ʧʦʜʘʯʘ. ʉʧʦʩʦʙ ʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʡ, ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ 

ʢʦʚʢʝ ʪʚʝʨʜʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ. 
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ʇʨʠ ʧʨʦʪʷʞʢʝ ʥʘ ʧʣʦʩʢʠʭ ʙʦʡʢʘʭ ʚ ʮʝʥʪʨʝ ʠʟʜʝʣʠʷ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ (ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʧʨʦʢʦʚʢʝ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ) ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʦʩʝʚʳʭ ʪʨʝʱʠʥ. 

ʇʨʦʪʷʞʢʘ ʚ ʚʳʨʝʟʥʳʭ ʙʦʡʢʘʭ ʠʣʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʧʣʦʩʢʠʭ ʙʦʡʢʦʚ ʩ ʚʳʨʝʟʥʳʤʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʢʦʚʢʝ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʩ ʧʦʥʠʞʝʥʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ. ɹʣʘʛʦ-

ʜʘʨʷ ʙʦʢʦʚʦʤʫ ʜʘʚʣʝʥʠʶ, ʩʦʟʜʘʚʘʝʤʦʤʫ ʞʝʩʪʢʠʤʠ ʩʪʝʥʢʘʤʠ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʚʳʰʘ-

ʶʪʩʷ ʩʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʤʝʪʘʣʣʘ. ʇʦʣʫʯʘʶʪ ʧʦ-

ʢʦʚʢʠ ʙʦʣʝʝ ʪʦʯʥʳʝ ʧʦ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʘʤ. ɺʦʟʨʘʩʪʘʝʪ ʩʢʦʨʦʩʪʴ ʧʨʦʪʷʞʢʠ. 

ʇʨʠ ʧʨʦʪʷʞʢʝ ʩ ʢʨʫʛʘ ʥʘ ʢʨʫʛ ʚ ʚʳʨʝʟʥʳʭ ʙʦʡʢʘʭ, ʩʠʣʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʩ ʯʝʪʳ-

ʨʝʭ ʩʪʦʨʦʥ ʢ ʦʩʝʚʦʡ ʣʠʥʠʠ ʟʘʛʦʪʦʚʢʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʤʫ ʪʝʯʝʥʠʶ 

ʤʝʪʘʣʣʘ ʠ ʫʩʪʨʘʥʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʝʚʳʭ ʪʨʝʱʠʥ. 

ʈʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʧʨʦʪʷʞʢʠ ʷʚʣʷʶʪʩʷ ʨʘʟʛʦʥʢʘ, ʧʨʦʪʷʞʢʘ ʩ ʦʧʨʘʚʢʦʡ, ʨʘʩʢʘʪʢʘ 

ʥʘ ʦʧʨʘʚʢʝ. 

ʈʘʟʛʦʥʢʘ (ʨʘʩʧʣʶʱʠʚʘʥʠʝ) ï ʦʧʝʨʘʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ ʟʘ 

ʩʯʝʪ ʫʤʝʥʴh ʝʥʠʷ ʝʝ ʪʦʣʱʠʥʳ (ʨʠʩ. 14.29.ʚ).  

ʆʧʝʨʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘ ʩʯʝʪ ʧʝʨʝʤʝʱʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʦʤ ʦʩʠ ʟʘʛʦʪʦʚʢʠ. 

ʇʨʦʪʷʞʢʘ ʥʘ ʦʧʨʘʚʢʝ ï ʦʧʝʨʘʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʧʫʩʪʦʪʝʣʦʡ ʟʘʛʦʪʦʚʢʠ ʟʘ 

ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʪʦʣʱʠʥʳ ʝʝ ʩʪʝʥʢʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ 

(ʨʠʩ.14.29.ʛ).  

ʇʨʦʪʷʞʢʫ ʚʳʧʦʣʥʷʶʪ ʚ ʚʳʨʝʟʥʳʭ ʙʦʡʢʘʭ (ʠʣʠ ʥʠʞʥʝʤ ʚʳʨʝʟʥʦʤ 3 ʠ ʚʝʨʭʥʝʤ 

ʧʣʦʩʢʦʤ 2) ʥʘ ʩʣʝʛʢʘ ʢʦʥʠʯʝʩʢʦʡ ʦʧʨʘʚʢʝ 1. ʇʨʦʪʷʛʠʚʘʶʪ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʢ 

ʨʘʩʰʠʨʷʶʱʝʤʫʩʷ ʢʦʥʮʫ ʦʧʨʘʚʢʠ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʝʝ ʫʜʘʣʝʥʠʝ ʠʟ ʧʦʢʦʚʢʠ. ʆʧʨʘʚʢʫ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʛʨʝʚʘʶʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 160é200 
0 
ʉ. 

ʈʘʩʢʘʪʢʘ ʥʘ ʦʧʨʘʚʢʝ ï ʦʧʝʨʘʮʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʥʘʨʫʞʥʦʛʦ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʘʤʝʪʨʦʚ ʢʦʣʴʮʝʚʦʡ ʟʘʛʦʪʦʚʢʠ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʪʦʣʱʠʥʳ ʝʝ ʩʪʝʥʦʢ 

(ʨʠʩ.2.ʜ). 

ɿʘʛʦʪʦʚʢʘ 5 ʦʧʠʨʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʦʧʨʘʚʢʫ 

6, ʫʩʪʘʥʘʚʣʠʚʘʝʤʫʶ ʢʦʥʮʘʤʠ ʥʘ ʧʦʜʩʪʘʚʢʘʭ 7, ʠ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʤʝʞʜʫ ʦʧʨʘʚʢʦʡ ʠ 
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ʫʟʢʠʤ ʜʣʠʥʥʳʤ ʙʦʡʢʦʤ 4. ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʦʙʞʘʪʠʷ ʟʘʛʦʪʦʚʢʫ ʧʦʚʦʨʘʯʠʚʘʶʪ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʦʧʨʘʚʢʠ. 

ʇʨʦʪʷʞʢʫ ʩ ʦʧʨʘʚʢʦʡ ʠ ʨʘʩʢʘʪʢʫ ʥʘ ʦʧʨʘʚʢʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʩʦʚʤʝʩʪʥʦ. ɺʥʘ-

ʯʘʣʝ ʨʘʩʢʘʪʢʦʡ ʫʥʠʯʪʦʞʘʶʪ ʙʦʯʢʦʦʙʨʘʟʥʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʩʘʞʝʥʥʦʡ ʠ ʧʨʦʰʠ-

ʪʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʜʦʚʦʜʷʪ ʝʝ ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʜʦ ʪʨʝʙʫʝʤʳʭ ʨʘʟʤʝʨʦʚ. ɿʘʪʝʤ ʧʨʦ-

ʪʷʞʢʦʡ ʩ ʦʧʨʘʚʢʦʡ ʫʤʝʥʴʰʘʶʪ ʪʦʣʱʠʥʫ ʩʪʝʥʦʢ ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʜʦ ʟʘʜʘʥʥʳʭ ʨʘʟʤʝ-

ʨʦʚ ʜʣʠʥʫ ʟʘʛʦʪʦʚʢʠ. 

ʇʨʦʰʠʚʢʘ ï ʦʧʝʨʘʮʠʷ ʧʦʣʫʯʝʥʠʷ ʚ ʟʘʛʦʪʦʚʢʝ ʩʢʚʦʟʥʳʭ ʠʣʠ ʛʣʫʭʠʭ ʦʪʚʝʨʩʪʠʡ ʟʘ 

ʩʯʝʪ ʚʳʪʝʩʥʝʥʠʷ ʤʝʪʘʣʣʘ (ʨʠʩ.14.30). 

  

 

ʈʠʩ.14.30. ʉʭʝʤʳ ʧʨʦʰʠʚʢʠ (ʘ,ʙ), ʛʠʙʢʠ (ʚ), ʰʪʘʤʧʦʚʢʠ ʚ ʧʦʜʢʣʘʜʥʳʭ ʰʪʘʤʧʘʭ 

(ʛ) 

  

ʀʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʰʠʚʢʠ ʩʣʫʞʘʪ ʧʨʦʰʠʚʥʠ ʩʧʣʦʰʥʳʝ ʠ ʧʫʩʪʦʪʝʣʳʝ. ʇʫ-

ʩʪʦʪʝʣʳʝ ʧʨʦʰʠʚʘʶʪ ʦʪʚʝʨʩʪʠʷ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ (400é900 ʤʤ). 

ʇʨʠ ʩʢʚʦʟʥʦʡ ʧʨʦʰʠʚʢʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʪʦʥʢʠʭ ʧʦʢʦʚʦʢ ʧʨʠʤʝʥʷʶʪ ʧʦʜʢʣʘʜʥʳʝ 

ʢʦʣʴʮʘ (ʨʠʩ.14.30.ʙ). ɹʦʣʝʝ ʪʦʣʩʪʳʝ ʧʦʢʦʚʢʠ ʧʨʦʰʠʚʘʶʪ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʙʝʟ ʧʦʜʢʣʘʜ-

ʥʦʛʦ ʢʦʣʴʮʘ (ʨʠʩ.14.30.ʘ). ɼʠʘʤʝʪʨ ʧʨʦʰʠʚʥʷ ʚʳʙʠʨʘʶʪ ʥʝ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʥʘʨʫʞ-

ʥʦʛʦ ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ, ʧʨʠ ʙʦʣʴʰʝʤ ʜʠʘʤʝʪʨʝ ʧʨʦʰʠʚʥʷ ʟʘʛʦʪʦʚʢʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʠʩʢʘʞʘʝʪʩʷ. ʇʨʦʰʠʚʢʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʪʭʦʜʦʤ (ʚʳʜʨʦʡ). 



 

232 
 

ɻʠʙʢʘ ï ʦʧʝʨʘʮʠʷ ʧʨʠʜʘʥʠʷ ʟʘʛʦʪʦʚʢʝ ʠʣʠ ʝʝ ʯʘʩʪʠ ʠʟʦʛʥʫʪʦʡ ʬʦʨʤʳ ʧʦ ʟʘʜʘʥ-

ʥʦʤʫ ʢʦʥʪʫʨʫ (ʨʠʩ.14.30. ʚ). 

ɻʠʙʢʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʩʢʘʞʝʥʠʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʬʦʨʤʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝ-

ʥʠʷ ʟʘʛʦʪʦʚʢʠ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʝʛʦ ʧʣʦʱʘʜʠ ʚ ʤʝʩʪʝ ʠʟʛʠʙʘ (ʫʪʷʞʢʘ). ɼʣʷ ʢʦʤʧʝʥʩʘ-

ʮʠʠ ʫʪʷʞʢʠ ʚ ʟʦʥʝ ʠʟʛʠʙʘ ʟʘʛʦʪʦʚʢʝ ʧʨʠʜʘʶʪ ʫʚʝʣʠʯʝʥʥʳʝ ʧʦʧʝʨʝʯʥʳʝ ʨʘʟʤʝʨʳ. 

ʇʨʠ ʛʠʙʢʝ ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʢʣʘʜʦʢ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʢʦʥʪʫʨʫ ʠ ʪʨʝʱʠʥ ʧʦ 

ʥʘʨʫʞʥʦʤʫ. ɼʣʷ ʠʟʙʝʞʘʥʠʷ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʧʦ ʟʘʜʘʥʥʦʤʫ ʫʛʣʫ ʠʟʛʠʙʘ ʧʦʜʙʠʨʘʶʪ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʘʜʠʫʩ ʩʢʨʫʛʣʝʥʠʷ. ʈʘʜʠʫʩ ʚ ʤʝʩʪʝ ʠʟʛʠʙʘ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʤʝʥʴʰʝ 

ʧʦʣʫʪʦʨʘ ʪʦʣʱʠʥ ʟʘʛʦʪʦʚʢʠ. 

ʕʪʦʡ ʦʧʝʨʘʮʠʝʡ ʧʦʣʫʯʘʶʪ ʫʛʦʣʴʥʠʢʠ, ʩʢʦʙʳ, ʢʨʶʯʢʠ, ʢʨʦʥʰʪʝʡʥʳ. 

ʉʢʨʫʯʠʚʘʥʠʝ ï ʦʧʝʨʘʮʠʷ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʧʦʚʦʨʦʪʝ ʦʜʥʦʡ ʯʘʩʪʠ ʧʦʢʦʚʢʠ ʚʦ-

ʢʨʫʛ ʦʙʱʝʡ ʦʩʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʦʡ ʝʝ ʯʘʩʪʠ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʛʣʦʤ. 

ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʩʣʫʯʘʷ: 

¶ ʧʦʚʦʨʦʪ ʥʘ ʫʛʦʣ ʜʦ 180 
0
 ï ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʯʘ-

ʩʪʝʡ;  

¶ ʤʥʦʛʦʢʨʘʪʥʦʝ ʩʢʨʫʯʠʚʘʥʠʝ ʥʘ 360 
0
 ï ʜʣʷ ʧʨʠʜʘʥʠʷ ʚʠʪʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʢʘʢ ʵʣʝʤʝʥʪ ʫʢʨʘʰʝʥʠʷ ʢʦʤʧʦʟʠʮʠʡ ʨʝʰʝʪʦʢ, ʧʝʨʠʣ, ʣʝʩʪʥʠʮ ʠ ʪ.ʜ.).  

ʂ ʩʢʨʫʯʠʚʘʥʠʶ ʦʪʥʦʩʠʪʩʷ ʠ ʩʚʠʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʦʥʢʠʭ ʧʨʫʪʢʦʚ (ʧʨʦʚʦʣʦʢ) ʚ 

ʰʥʫʨʳ.  

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʥʝʙʦʣʴʰʦʡ ʧʘʨʪʠʠ ʧʦʢʦʚʦʢ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʦʞʥʦʡ ʢʦʥʬʠ-

ʛʫʨʘʮʠʝʡ ʧʨʠʤʝʥʷʶʪ ʰʪʘʤʧʦʚʢʫ ʚ ʧʦʜʢʣʘʜʥʳʭ ʰʪʘʤʧʘʭ (ʨʠʩ.14.30.ʛ). ʇʦʜʢʣʘʜʥʦʡ 

ʪhʘʤʧ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʦʜʥʦʡ ʠʣʠ ʜʚʫʭ ʯʘʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʧʦʣʦʩʪʴ ʩ ʢʦʥ-

ʬʠʛʫʨʘʮʠʝʡ ʧʦʢʦʚʢʠ ʠʣʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʢʦʚʢʠ ʚʢʣʶʯʘʝʪ ʦʧʝʨʘʮʠʠ: ʨʝʟʢʫ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ 

ʚ ʪʨʝʙʫʝʤʳʡ ʨʘʟʤʝʨ, ʥʘʛʨʝʚ ʤʘʪʝʨʠʘʣʘ ʜʦ ʪʨʝʙʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʬʦʨʤʦʦʙʨʘʟʫʶ-

ʱʫʶ ʦʧʝʨʘʮʠʶ, ʦʯʠʩʪʢʫ ʟʘʛʦʪʦʚʦʢ ʦʪ ʦʢʘʣʠʥʳ, ʢʦʥʪʨʦʣʴ ʧʦʢʦʚʢʠ. 

ʊʦʯʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʝʟʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙʦʤ ʨʝʟʢʠ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʥʘʛʨʝʚ ʚ ʧʣʘʤʝʥʥʦʡ ʧʝʯʠ, ʢʘʢ ʩʧʦʩʦʙ, ʥʝ ʪʨʝ-

ʙʫʶʱʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. 
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ʆʩʥʦʚʥʘʷ ʦʧʝʨʘʮʠʷ ʚʢʣʶʯʘʝʪ ʧʝʨʝʭʦʜʳ: ʫʩʪʘʥʦʚʢʫ ï ʩʥʷʪʠʝ ʟʘʛʦʪʦʚʢʠ, ʬʦʨʤʦ-

ʠʟʤʝʥʷʶʱʫʶ ʦʧʝʨʘʮʠʶ (ʦʩʘʜʢʫ, ʚʳʪʷʞʢʫ, ʧʨʦʰʠʚʢʫ ʠ ʪ.ʜ.). 

ʆʯʠʩʪʢʫ ʧʦʢʦʚʦʢ ʦʪ ʦʢʘʣʠʥʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʛʘʣʪʦʚʦʯʥʳʭ ʙʘʨʘʙʘʥʘʭ, ʦʙʜʫʚʢʦʡ 

ʩʪʘʣʴʥʦʡ ʜʨʦʙʴʶ, ʪʨʘʚʣʝʥʠʝʤ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʩʝʨʥʦʡ ʠʣʠ ʩʦʣʥ̫ʦʡ ʢʠʩʣʦʪʳ. 

ʇʨʠ ʢʦʥʪʨʦʣʝ ʧʦʢʦʚʦʢ ʚʳʷʚʣʷʶʪ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʜʝʬʝʢʪʳ, ʧʨʦʚʝʨʷʶʪ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠ̫ ʤ. 

  

14.15.2 ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʢʦʚʢʠ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʚʦʯʥʳʝ ʤʦʣʦʪʳ ʠ ʢʦʚʦʯʥʳʝ ʧʨʝʩʩʳ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʚʳʙʠʨʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʢʦʚʢʠ ʜʘʥʥʦʛʦ ʤʝʪʘʣʣʘ ʠʣʠ 

ʩʧʣʘʚʘ, ʤʘʩʩʳ ʧʦʢʦʚʢʠ ʠ ʝʝ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʅʝʦʙʭʦʜʠʤʫʶ ʤʦʱʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʧʨʠʙʣʠʞʝʥʥʳʤ ʬʦʨʤʫʣʘʤ ʠʣʠ ʩʧʨʘʚʦʯʥʳʤ ʪʘʙʣʠʮʘʤ. 

ʄʦʣʦʪʳ ï ʤʘʰʠʥʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʜʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʝ-

ʬʦʨʤʘʮʠʠ ʥʘ ʥʠʭ ʩʦʩʪʘʚʣʷʝʪ ʪʳʩʷʯʥʳʝ ʜʦʣʠ ʩʝʢʫʥʜʳ. ʄʝʪʘʣʣ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ 

ʵʥʝʨʛʠʠ, ʥʘʢʦʧʣʝʥʥʦʡ ʧʘʜʘʶʱʠʤʠ ʯʘʩʪʷʤʠ ʤʦʣʦʪʘ ʢ ʤʦʤʝʥʪʫ ʠʭ ʩʦʫʜʘʨʝʥʠʷ ʩ ʟʘʛʦ-

ʪʦʚʢʦʡ. ʏʘʩʪʴ ʵʥʝʨʛʠʠ ʪʝʨʷʝʪʩʷ ʥʘ ʫʧʨʫʛʠʝ ʜʝʬʦʨʤʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʢʦʣʝʙʘʥʠʷ 

ʰʘʙʦʪʘ ï ʜʝʪʘʣʠ, ʥʘ ʢʦʪʦʨʫʶ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʠʞʥʠʡ ʙʦʝʢ. ʏʝʤ ʙʦʣʴʰʝ ʤʘʩʩʘ ʰʘʙʦ-

ʪʘ, ʪʝʤ ʚʳʰʝ ʂʇɼ. ʆʙʳʯʥʦ ʤʘʩʩʘ ʰʘʙʦʪʘ ʚ 15 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʤʘʩʩʫ ʧʘʜʘʶʱʠʭ ʯʘ-

ʩʪʝʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʂʇɼ ʥʘ ʫʨʦʚʥʝ 0,8é0,9. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʢʦʚʦʢ ʤʘʩʩʦʡ ʜʦ 20 ʢʛ ʧʨʠʤʝʥʷʶʪ ʢʦʚʦʯʥʳʝ ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ 

ʤʦʣʦʪʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʩʞʘʪʦʤ ʚʦʟʜʫʭʝ. ʉʠʣʘ ʫʜʘʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʣʦʡ ʜʘʚʣʝʥʠʷ 

ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ, ʠ ʤʦʞʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʄʘʩʩʘ ʧʘʜʘʶʱʠʭ ʯʘ-

ʩʪʝʡ ʩʦʩʪʘʚʣʷʝʪ 50é1000 ʢʛ. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʣʦʪʦʚ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ɻʆ-

ʉʊʘʤʠ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʢʦʚʦʢ ʤʘʩʩʦʡ ʜʦ 350 ʢʛ ʧʨʠʤʝʥʷʶʪ ʢʦʚʦʯʥʳʝ ʧʘʨʦʚʦʟʜʫʰʥʳʝ 

ʤʦʣʦʪʳ. ʆʥʠ ʧʨʠʚʦʜʷʪʩʷ ʚ ʜʝʡʩʪʚʠʝ ʧʘʨʦʤ ʠʣʠ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ ʜʘʚʣʝʥʠʝʤ 

0,7é0,9 ʄʇʘ. ʄʘʩʩʘ ʧʘʜʘʶʱʠʭ ʯʘʩʪʝʡ ʩʦʩʪʘʚʣʷʝʪ 1000é8000 ʢʛ. ʇʘʨʘʤʝʪʨʳ ʨʝ-

ʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ɻʆʉʊʘʤʠ. 
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ʈʘʟʣʠʯʘʶʪ ʤʦʣʦʪʳ ʧʨʦʩʪʦʛʦ ʜʝʡʩʪʚʠʷ, ʢʦʛʜʘ ʧʘʨ ʠʣʠ ʚʦʟʜʫʭ ʪʦʣʴʢʦ ʧʦʜʥʠʤʘʶʪ 

ʧʦʨʰʝʥʴ, ʠ ʜʚʦʡʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʢʦʛʜʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʴ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʜʝ-

ʬʦʨʤʠʨʫʶʱʝʝ ʫʩʠʣʠʝ. 

ʇʨʝʩʩʳ ʢʦʚʦʯʥʳʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ï ʤʘʰʠʥʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. ʇʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʜʦ ʜʝʩʷʪʢʦʚ ʩʝʢʫʥʜ. ʄʝʪʘʣʣ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ-

ʣʦʞʝʥʠʝʤ ʩʠʣʳ, ʩʦʟʜʘʚʘʝʤʦʡ ʩ ʧʦʤʦʱʴʶ ʞʠʜʢʦʩʪʠ (ʚʦʜʥʦʡ ʵʤʫʣʴʩʠʠ ʠʣʠ ʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʤʘʩʣʘ), ʧʦʜʘʚʘʝʤʦʡ ʚ ʨʘʙʦʯʠʡ ʮʠʣʠʥʜʨ ʧʨʝʩʩʘ. ɺʳʙʠʨʘʶʪʩʷ ʧʨʝʩʩʳ ʧʦ ʥʦ-

ʤʠʥʘʣʴʥʦʤʫ ʫʩʠʣʠʶ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪ 5é100 ʄʅ. ʇʨʠʤʝʥʷʶʪ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʢʨʫʧʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠʟ ʩʣʠʪʢʦʚ. 

  

14.15. 3 ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʢʦʚʘʥʳʭ ʟʘʛʦʪʦʚʦʢ 

 ʏʝʨʪʝʞ ʧʦʢʦʚʢʠ ʩʦʩʪʘʚʣʷʶʪ ʧʦ ʨʘʙʦʯʝʤʫ ʯʝʨʪʝʞʫ ʜʝʪʘʣʠ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʠ-

ʧʫʩʢʦʚ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʜʦʧʫʩʢʦʚ ʥʘ ʢʦʚʢʫ ʠ ʥʘʧʫʩʢʦʚ ʥʘ ʧʦʢʦʚʢʫ. ɿʥʘ-

ʯʝʥʠʷ ʵʪʠʭ ʚʝʣʠʯʠʥ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ɻʆʉʊʘʤʠ: ʥʘ ʧʦʢʦʚʢʠ, ʧʦʣʫʯʘʝʤʳʝ ʥʘ ʤʦʣʦʪʘʭ 

ï ɻʆʉʊ 7829; ʥʘ ʧʦʢʦʚʢʠ, ʧʦʣʫʯʘʝʤʳʝ ʥʘ ʧʨʝʩʩʘʭ ï ɻʆʉʊ 7869. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʯʝʨʪʝʞʘ ʧʦʢʦʚʢʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʪʝʭʥʠʢʠ ʢʦʚʢʠ 

ʠ ʠʟʙʝʛʘʪʴ ʥʝʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʥʝʝ ʬʦʨʤ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ. ʇʦʢʦʚʢʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʦʩʪʳʤʠ, ʦʯʝʨʯʝʥʥʳʤʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʠ ʧʣʦʩʢʦʩʪʷʤʠ 

(ʨʠʩ.14.31, 1é4). 

 

ʈʠʩ.14.31. ʇʨʘʚʠʣʴʥʳʝ ʠ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʬʦʨʤʳ ʧʦʢʦʚʦʢ 
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ɺ ʧʦʢʦʚʢʘʭ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʢʦʥʠʯʝʩʢʠʭ (ʨʠʩ.14.31, 5) ʠ ʢʣʠʥʦʚʳʭ (ʨʠʩ.14.31, 

6) ʧʦʚʝʨʭʥʦʩʪʝʡ, ʚʟʘʠʤʥʳʭ ʧʝʨʝʩʝʯʝʥʠʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ (ʨʠʩ. 14.31, 

7), ʘ ʪʘʢʞʝ ʧʝʨʝʩʝʯʝʥʠʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʧʨʠʟʤʘʪʠʯʝʩʢʠʤʠ ʫʯʘʩʪʢʘ-

ʤʠ ʜʝʪʘʣʝʡ (ʨʠʩ. 14.31, 8). ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʥʘʟʥʘʯʘʪʴ ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʚʳʩʪʫʧʳ, 

ʚʟʘʤʝʥ ʜʚʫʭʩʪʦʨʦʥʥʠʭ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʤʝʣʢʠʭ ʜʝʪʘʣʝʡ. ʉʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʨʝʙʨʠʩʪʳʭ 

ʩʝʯʝʥʠʡ, ʙʦʙʳʰʝʢ, ʚʳʩʪʫʧʦʚ ʠ ʪ.ʧ., ʪʘʢ ʢʘʢ ʵʪʠ ʵʣʝʤʝʥʪʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦ-

ʣʫʯʠʪʴ ʢʦʚʢʦʡ ʥʝʚʦʟʤʦʞʥʦ. ʈʝʙʨʘ ʞʝʩʪʢʦʩʪʠ ʚ ʧʦʢʦʚʢʘʭ ʥʝʜʦʧʫʩʪʠʤʳ. ɼʝʪʘʣʠ ʩ ʨʝʟ-

ʢʦʡ ʨʘʟʥʠʮʝʡ ʨʘʟʤʝʨʦʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʠʣʠ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʩʣʝʜʫʝʪ ʟʘʤʝʥʷʪʴ 

ʩʦʯʝʪʘʥʠʝʤ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʢʦʚʘʥʳʭ ʜʝʪʘʣʝʡ. ɼʝʪʘʣʠ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʚʳʧʦʣʥʷʪʴ ʩʚʘʨʥʳʤʠ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʦʚʦʢ ʠʣʠ ʠʟ ʢʦʚʘʥʳʭ ʠ ʣʠʪʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

14.16. ʇʨʝʩʩʦʚʘʥʠʝ 

 ʇʨʝʩʩʦʚʘʥʠʝ ï ʚʠʜ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʝʪʘʣʣ ʚʳʜʘʚʣʠʚʘʝʪʩʷ 

ʠʟ ʟʘʤʢʥʫʪʦʡ ʧʦʣʦʩʪʠ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʚ ʤʘʪʨʠʮʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʝʯʝʥʠʶ ʧʨʝʩʩʫ-

ʝʤʦʛʦ ʧʨʦʬʠʣʷ. 

ʕʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʠʣʴʥʳʭ ʟʘʛʦʪʦʚʦʢ: ʧʨʫʪʢʦʚ 

ʜʠʘʤʝʪʨʦʤ 3é250 ʤʤ, ʪʨʫʙ ʜʠʘʤʝʪʨʦʤ 20é400 ʤʤ ʩ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ 1,5é15 ʤʤ, 

ʧʨʦʬʠʣʝʡ ʩʣʦʞʥʦʛʦ ʩʝʯʝʥʠʷ ʩʧʣʦʰʥʳʭ ʠ ʧʦʣʳʭ ʩ ʧʣʦʱʘʜʴʶ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 

ʜʦ 500 ʩʤ
2
.  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪ ʩʣʠʪʢʠ ʠʣʠ ʧʨʦʢʘʪ ʠʟ ʫʛʣʝʨʦʜʠʩʪʳʭ 

ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ, ʘ ʪʘʢʞʝ ʠʟ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ ʥʘ ʠʭ ʦʩʥʦʚʝ (ʤʝʜʴ, 

ʘʣʶʤʠʥʠʡ, ʤʘʛʥʠʡ, ʪʠʪʘʥ, ʮʠʥʢ, ʥʠʢʝʣʴ, ʮʠʨʢʦʥʠʡ, ʫʨʘʥ, ʪʦʨʠʡ). 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʝʩʩʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʦʧʝʨʘʮʠʠ: 

- ʧʦʜʛʦʪʦʚʢʘ ʟʘʛʦʪʦʚʢʠ ʢ ʧʨʝʩʩʦʚʘʥʠʶ (ʨʘʟʨʝʟʢʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʦʙʪʘʯʠʚʘʥʠʝ ʥʘ 

ʩʪʘʥʢʝ, ʪʘʢ ʢʘʢ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʠ 

ʪʦʯʥʦʩʪʴ ʧʨʦʬʠʣʷ);  

- ʥʘʛʨʝʚ ʟʘʛʦʪʦʚʢʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʯʠʩʪʢʦʡ ʦʪ ʦʢʘʣʠʥʳ;  

- ʫʢʣʘʜʢʘ ʟʘʛʦʪʦʚʢʠ ʚ ʢʦʥʪʝʡʥʝʨ ;  

- ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩ ʧʨʝʩʩʦʚʘʥʠʷ;  
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- ʦʪʜʝʣʢʘ ʠʟʜʝʣʠʷ (ʦʪʜʝʣʝʥʠʝ ʧʨʝʩʩ-ʦʩʪʘʪʢʘ, ʨʘʟʨʝʟʢʘ).  

ʇʨʝʩʩʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʘʭ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʠʣʠ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʣʫʥʞʝʨʘ, ʤʦʱʥʦʩʪʴʶ ʜʦ 10 000 ʪ. 

ʇʨʠʤʝʥʷʶʪʩʷ ʜʚʝ ʤʝʪʦʜʘ ʧʨʝʩʩʦʚʘʥʠʷ: ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʳʡ (ʨʠʩ. 14.32) 

ʇʨʠ ʧʨʷʤʦʤ ʧʨʝʩʩʦʚʘʥʠʠ ʜʚʠʞʝʥʠʝ ʧʫʘʥʩʦʥʘ ʧʨʝʩʩʘ ʠ ʠʩʪʝʯʝʥʠʝ ʤʝʪʘʣʣʘ ʯʝʨʝʟ 

ʦʪʚʝʨʩʪʠʝ ʤʘʪʨʠʮʳ ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʨʠ ʧʨʷʤʦʤ ʧʨʝʩʩʦʚʘʥʠʠ ʪʨʝ-

ʙʫʝʪʩʷ ʧʨʠʢʣʘʜʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʫʩʠʣʠʝ, ʪʘʢ ʢʘʢ ʯʘʩʪʴ ʝʛʦ ʟʘʪʨʘʯʠʚʘʝʪʩʷ 

ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʪʨʝʥʠʷ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʤʝʪʘʣʣʘ ʟʘʛʦʪʦʚʢʠ ʚʥʫʪʨʠ ʢʦʥʪʝʡʥʝʨʘ. 

ʇʨʝʩʩ-ʦʩʪʘʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 18é20 % ʦʪ ʤʘʩʩʳ ʟʘʛʦʪʦʚʢʠ (ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ï 

30é40 %). ʅʦ ʧʨʦʮʝʩʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʭʝ-

ʤʘ ʧʨʝʩʩʦʚʘʥʠʷ ʙʦʣʝʝ ʧʨʦʩʪʘʷ.  

  

 

ʈʠʩ. 14.32. ʉʭʝʤʘ ʧʨʝʩʩʦʚʘʥʠʷ ʧʨʫʪʢʘ ʧʨʷʤʳʤ (ʘ) ʠ ʦʙʨʘʪʥʳʤ (ʙ) ʤʝʪʦʜʦʤ 

1 ï ʛʦʪʦʚʳʡ ʧʨʫʪʦʢ; 2 ï ʤʘʪʨʠʮʘ; 3 ï ʟʘʛʦʪʦʚʢʘ; 4 ï ʧʫʘʥʩʦʥ 

 

ʇʨʠ ʦʙʨʘʪʥʦʤ ʧʨʝʩʩʦʚʘʥʠʠ ʟʘʛʦʪʦʚʢʫ ʟʘʢʣʘʜʳʚʘʶʪ ʚ ʛʣʫʭʦʡ ʢʦʥʪʝʡʥʝʨ, ʠ ʦʥʘ 

ʧʨʠ ʧʨʝʩʩʦʚʘʥʠʠ ʦʩʪʘʝʪʩʷ ʥʝʧʦʜʚʠʞʥʦʡ, ʘ ʠʩʪʝʯʝʥʠʝ ʤʝʪʘʣʣʘ ʠʟ ʦʪʚʝʨʩʪʠʷ ʤʘʪʨʠʮʳ, 

ʢʦʪʦʨʘʷ ʢʨʝʧʠʪʩʷ ʥʘ ʢʦʥʮʝ ʧʦʣʦʛʦ ʧʫʘʥʩʦʥʘ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʙʨʘʪʥʦʤ 

ʜʚʠʞʝʥʠʶ ʧʫʘʥʩʦʥʘ ʩ ʤʘʪʨʠʮʝʡ. ʆʙʨʘʪʥʦʝ ʧʨʝʩʩʦʚʘʥʠʝ ʪʨʝʙʫʝʪ ʤʝʥʴʰʠʭ ʫʩʠʣʠʡ, 

ʧʨʝʩʩ-ʦʩʪʘʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 5é6 %. ʆʜʥʘʢʦ ʤʝʥʴʰʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, 

ʯʪʦ ʧʨʝʩʩʦʚʘʥʥʳʡ ʧʨʫʪʦʢ ʩʦʭʨʘʥʷʝʪ ʩʣʝʜʳ ʩʪʨʫʢʪʫʨʳ ʣʠʪʦʛʦ ʤʝʪʘʣʣʘ. ʂʦʥʩʪʨʫʢʪʠʚ-

ʥʘʷ ʩʭʝʤʘ ʙʦʣʝʝ ʩʣʦʞʥʘʷ  

ʇʨʦʮʝʩʩ ʧʨʝʩʩʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʳʪʷʞʢʠ, ʩʪʝʧʝʥʴʶ ʜʝʬʦʨʤʘʮʠʠ ʠ ʩʢʦʨʦʩʪʴʶ ʠʩʪʝʯʝʥʠʷ ʤʝʪʘʣʣʘ ʠʟ 

ʦʯʢʘ ʤʘʪʨʠʮʳ. 
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ʂʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʢʦʥʪʝʡ-

ʥʝʨʘ ʢ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʚʩʝʭ ʦʪʚʝʨʩʪʠʡ ʤʘʪʨʠʮʳ. 

ʉʪʝʧʝʥʴ ʜʝʬʦʨʤʘʮʠʠ:  

 

ʉʢʦʨʦʩʪʴ ʠʩʪʝʯʝʥʠʷ ʤʝʪʘʣʣʘ ʠʟ ʦʯʢʘ ʤʘʪʨʠʮʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʦʵʬʬʠʮʠʝʥʪʫ 

ʚʳʪʷʞʢʠ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʛʜʝ: ï ʩʢʦʨʦʩʪʴ ʧʨʝʩʩʦʚʘʥʠʷ (ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʫʘʥʩʦʥʘ). 

ʇʨʠ ʧʨʝʩʩʦʚʘʥʠʠ ʤʝʪʘʣʣ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʩʝʩʪʦʨʦʥʥʝʤʫ ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʩʞʘʪʠʶ 

ʠ ʠʤʝʝʪ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ. 

ʂ ʦʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʧʨʦʮʝʩʩʘ ʦʪʥʦʩʷʪʩʷ: 

- ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ, ʢʦʪʦʨʳʝ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʜʨʫʛʠʤʠ ʤʝ-

ʪʦʜʘʤʠ ʦʙʨʘʙʦʪʘʪʴ ʥʝʚʦʟʤʦʞʥʦ;  

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʛʦ ʧʨʦʬʠʣʷ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ;  

- ʧʦʣʫʯʝʥʠʝ ʰʠʨʦʢʦʛʦ ʩʦʨʪʘʤʝʥʪʘ ʠʟʜʝʣʠʡ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʧʨʝʩʩʦʚʦʤ ʦʙʦʨʫʜʦʚʘ-

ʥʠʠ ʩ ʟʘʤʝʥʦʡ ʪʦʣʴʢʦ ʤʘʪʨʠʮʳ;  

- ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʜʦ 2é3 ʤ/ʤʠʥ.  

ʅʝʜʦʩʪʘʪʢʠ ʧʨʦʮʝʩʩʘ : 

- ʧʦʚʳʰʝʥʥʳʡ ʨʘʩʭʦʜ ʤʝʪʘʣʣʘ ʥʘ ʝʜʠʥʠʮʫ ʠʟʜʝʣʠʷ ʠʟ-ʟʘ ʧʦʪʝʨʴ ʚ ʚʠʜʝ ʧʨʝʩʩ-

ʦʩʪʘʪʢʘ;  

- ʧʦʷʚʣʝʥʠʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʟʘʤʝʪʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʦ ʜʣʠʥʝ ʠ ʧʦʧʝʨʝʯʥʦʤʫ ʩʝʯʝʥʠʶ ʠʟʜʝʣʠʷ;  

- ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʥʠʟʢʘʷ ʩʪʦʡʢʦʩʪʴ ʧʨʝʩʩʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ;  

- ʚʳʩʦʢʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ.  

14.16. 1. ʌʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʟʘʛʦʪʦʚʦʢ ʠʟ ʧʦʨʦʰʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ 

 ɿʘʛʦʪʦʚʢʠ ʠʟ ʧʦʨʦʰʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʣʫʯʘʶʪ ʧʨʝʩʩʦʚʘʥʠʝʤ (ʭʦʣʦʜʥʳʤ, ʛʦ-

ʨʷʯʠʤ), ʠʟʦʩʪʘʪʠʯʝʩʢʠʤ ʬʦʨʤʦʚʘʥʠʝʤ, ʧʨʦʢʘʪʢʦʡ ʠ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʇʨʠ ʭʦʣʦʜʥʦʤ ʧʨʝʩʩʦʚʘʥʠʠ ʚ ʧʨʝʩʩ-ʬʦʨʤʫ (ʨʠʩ.14.33.ʘ) ʟʘʩʳʧʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʧʦʨʦʰʢʘ 3 ʠ ʧʨʝʩʩʫʶʪ ʧʫʘʥʩʦʥʦʤ 1.  
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ɺ ʧʨʦʮʝʩʩʝ ʧʨʝʩʩʦʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ, ʫʤʝʥʴh ʘʝʪʩʷ 

ʧʦʨʠʩʪʦʩʪʴ, ʜʝʬʦʨʤʠʨʫʶʪʩʷ ʠʣʠ ʨʘʟʨʫʰʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠʮʳ. ʇʨʦʯʥʦʩʪʴ ʧʦʣʫ-

ʯʘʝʤʦʡ ʟʘʛʦʪʦʚʢʠ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʩʠʣʘʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʮʝʧʣʝʥʠʷ ʯʘʩʪʠʮ ʧʦ-

ʨʦʰʢʘ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤʠ ʩʠʣʘʤʠ ʧʨʠʪʷʞʝʥʠʷ ʠ ʪʨʝʥʠʷ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʘʚʣʝʥʠʷ 

ʧʨʝʩʩʦʚʘʥʠʷ ʧʨʦʯʥʦʩʪʴ ʟʘʛʦʪʦʚʢʠ ʚʦʟʨʘʩʪʘʝʪ. ɼʘʚʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨ-

ʥʦ ʧʦ ʚʳʩʦʪʝ ʧʨʝʩʩʫʝʤʦʡ ʟʘʛʦʪʦʚʢʠ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʩʠʣ ʪʨʝʥʠʷ ʧʦʨʦʰʢʘ ʦ ʩʪʝʥʢʠ 

ʧʨʝʩʩ-ʬʦʨʤr, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʟʘʛʦʪʦʚʢʠ ʧʦʣʫʯʘʶʪʩʷ ʩ ʨʘʟʣʠʯʥʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʧʦ-

ʨʠʩʪʦʩʪʴʶ ʧʦ ʚʳʩʦʪʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʠ ʩʣʦʞʥʦʩʪʠ ʧʨʝʩʩʫʝʤʳʭ ʟʘʛʦʪʦ-

ʚʦʢ ʧʨʠʤʝʥʷʁ ʪ ʦʜʥʦ- ʠ ʜʚʫʩʪʦʨʦʥʥʝʝ ʧʨʝʩʩʦʚʘʥʠʝ.  

 ʆʜʥʦʩʪʦʨʦʥʥʠʤ ʧʨʝʩʩʦʚʘʥʠʝʤ ʧʦʣʫʯʘʶʪ ʟʘʛʦʪʦʚʢʠ ʧʨʦʩʪʦʡ ʬʦʨʤʳ ʩ ʦʪʥʦʝh-

ʥʠʝʤ ʚʳʩʦʪʳ ʢ ʜʠʘʤʝʪʨʫ, ʤʝʥʴʰʠʤ ʝʜʠʥʠʮʳ, ʠ ʟʘʛʦʪʦʚʢʠ ʚʪʫʣʦʢ ʩ ʦʪʥʦʰʝʥʠʝʤ 

ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ ʢ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ, ʤʝʥʴʰʠʤ ʪʨʝʭ. 

ɼʚʫʩʪʦʨʦʥʥʝʝ ʧʨʝʩʩʦʚʘʥʠʝ (ʨʠʩ.14.33.ʙ) ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʟʘ-

ʛʦʪʦʚʦʢ ʩʣʦʞʥʦʡ ʬʦʨʤʳ. ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʧʨʝʩʩ-ʬʦʨʤʳ ʧʦʨʦʰʢʦʤ ʢ ʚʝʨʭʥʝʤʫ ʧʫ-

ʘʥʩʦʥʫ ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʧʨʝʩʩʘ ʧʨʠʢʣʘʜʳʚʘʶʪ ʜʘʚʣʝʥʠʝ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʧʨʝʩʩʦʚʘʥʠʷ. ɿʘʪʝʤ ʛʠʜʨʦʧʨʠʚʦʜ ʚʳʢʣʶʯʘʶʪ ʠ ʫʜʘʣʷʶʪ ʧʦʜʢʣʘʜʢʫ 4. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʩʩʦʚʘʥʠʷ ʫʯʘʩʪʚʫʶʪ ʦʙʘ ʧʫʘʥʩʦʥʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʤʦʝ ʜʘʚʣʝʥʠʝ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʡ ʧʣʦʪʥʦʩʪʠ ʩʥʠʞʘʝʪʩʷ ʥʘ 30é40 %. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʙ-

ʨʘʮʠʦʥʥʦʛʦ ʧʨʝʩʩʦʚʘʥʠʷ ʧʦʟʚʦʣʝ̫ʪ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʫʤʝʥʴʰʠʪʴ ʪʨʝʙʫʝʤʦʝ ʜʘʚʣʝʥʠʝ. 

 

ʈʠʩ.14.33. ʉʭʝʤʘ ʭʦʣʦʜʥʦʛʦ ʧʨʝʩʩʦʚʘʥʠʷ: ʘ ï ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ; ʙ ï ʜʚʫʩʪʦʨʦʥʥʝ-

ʛʦ 
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ɺ ʧʨʦʮʝʩʩʝ ʧʨʝʩʩʦʚʘʥʠʷ ʯʘʩʪʠʮʳ ʧʦʨʦʰʢʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʫʧʨʫʛʦʤʫ ʠ ʧʣʘʩʪʠʯʝ-

ʩʢʦʤʫ ʜʝʬʦʨʤʠʨʦʚʘʥʠʶ. ʇʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʠʟ ʧʨʝʩʩ-ʬʦʨʤʳ ʝʝ ʨʘʟʤʝʨʳ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʧʨʫʛʦʛʦ ʧʦʩʣʝʜʝʡʩʪʚʠʷ. 

ʇʨʠ ʛʦʨʷʯʝʤ ʧʨʝʩʩʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʦʚʤʝʱʘʶʪʩʷ ʧʨʝʩʩʦʚʘʥʠʝ ʠ ʩʧʝʢʘ-

ʥʠʝ ʟʘʛʦʪʦʚʢʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʙʳʯʥʦ 0,6é0,8 ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʧʦʨʦʰʢʘ. ɹʣʘʛʦʜʘʨʷ ʥʘʛʨʝʚʫ ʫʧʣʦʪʥʝʥʠʝ ʧʨʦʪʝʢʘʝʪ ʛʦʨʘʟʜʦ ʠʥ-

ʪʝʥʩʠʚʥʝʝ, ʯʝʤ ʧʨʠ ʭʦʣʦʜʥʦʤ ʧʨʝʩʩʦʚʘʥʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʘʚʣʝʥʠʝ. ɻʦʨʷʯʠʤ ʧʨʝʩʩʦʚʘʥʠʝʤ ʧʦʣʫʯʘʶʪ ʤʘʪʝʨʠʘʣʳ, ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʳ. ʕʪʦʪ ʩʧʦʩʦʙ ʧʨʠʤʝʥʷʶʪ 

ʜʣʷ ʪʘʢʠʭ ʧʣʦʭʦ ʧʨʝʩʩʫʝʤʳʭ ʢʦʤʧʦʟʠʮʠʡ, ʢʘʢ ʪʫʛʦʧʣʘʚʢʠʝ ʤʝʪʘʣʣʦʧʦʜʦʙʥʳʝ ʩʦʝʜʠ-

ʥʝʥʠʷ (ʢʘʨʙʠʜʳ, ʙʦʨʠʜʳ, ʩʠʣʠʮʠʜʳ). 

ʀʟʦʩʪʘʪʠʯʝʩʢʦʝ (ʚʩʝʩʪʦʨʦʥʥʝʝ) ʬʦʨʤʦʚʘʥʠʝ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʨʫʧ-

ʥʦʛʘʙʘʨʠʪʥʳʭ ʟʘʛʦʪʦʚʦʢ ʩ ʤʘʩʩʦʡ ʜʦ 500 ʢʛ ʠ ʙʦʣʝʝ. ʆʪʩʫʪʩʪʚʠʝ ʧʦʪʝʨʴ ʥʘ ʚʥʝʰʥʝʝ 

ʪʨʝʥʠʝ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʜʘʚʣʝʥʠʷ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʥʝʦʙ-

ʭʦʜʠʤʫʶ ʧʣʦʪʥʦʩʪʴ ʟʘʛʦʪʦʚʦʢ ʧʨʠ ʜʘʚʣʝʥʠʷʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʭ, ʯʝʤ ʧʨʠ ʧʨʝʩ-

ʩʦʚʘʥʠʠ ʚ ʟʘʢʨʳʪʳʭ ʧʨʝʩʩ-ʬʦʨʤʘʭ. 

ʇʨʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʤ ʬʦʨʤʦʚʘʥʠʠ (ʨʠʩ.14.34) ʥʘ ʧʦʨʦʰʦʢ 3, ʟʘʢʣʶʯʝʥʥʳʡ ʚ 

ʵʣʘʩʪʠʯʥʫʶ ʦʙʦʣʦʯʢʫ 2, ʧʝʨʝʜʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʞʠʜʢʦʩʪʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ 

ʩʦʩʫʜʝ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 1. ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʤʘʩʣʦ, ʛʣʠ-

ʮʝʨʠʥ, ʚʦʜʫ ʠ ʪ.ʜ. 

 

ʈʠʩ.14.34. ʉʭʝʤʘ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʬʦʨʤʦʚʘʥʠʷ 
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ʇʨʦʢʘʪʢʘ ï ʥʘʠʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʧʝʨʝʨʘʙʦʪʢʠ 

ʧʦʨʦʰʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʧʨʦʢʘʪʢʠ. ʉʭʝʤʘ ʧʨʦʢʘʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.14.35. 

  

 

ʈʠʩ.14.35. ʉʭʝʤʘ ʧʨʦʢʘʪʢʠ ʧʦʨʦʰʢʦʚ 

  

ʇʦʨʦʰʦʢ ʥʝʧʨʝʨʳʚʥʦ ʧʦʩʪʫʧʘʝʪ ʠʟ ʙʫʥʢʝʨʘ 1 ʚ ʟʘʟʦʨ ʤʝʞʜʫ ʚʘʣʢʘʤʠ. ʇʨʠ ʚʨʘ-

ʱʝʥʠʠ ʚʘʣʢʦʚ 3 ʧʨʦʠʩʭʦʜʠʪ ʦʙʞʘʪʠʝ ʠ ʚʳʪʷʞʢʘ ʧʦʨʦʰʢʘ 2 ʚ ʣʝʥʪʫ ʠʣʠ ʧʦʣʦʩʫ 4 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʣʱʠʥʳ. ʇʨʦʢʘʪʢʘ ʤʦʞʝʪ ʙʳʪʴ ʩʦʚʤʝʱʝʥʘ ʩʦ ʩʧʝʢʘʥʠʝʤ ʠ ʦʢʦʥʯʘ-

ʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʣʫʯʘʝʤʳʭ ʟʘʛʦʪʦʚʦʢ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʣʝʥʪʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʧʝʯʴ ʜʣʷ ʩʧʝʢʘʥʠʷ, ʘ ʟʘʪʝʤ ʩʥʦʚʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʨʦʢʘʪʢʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʠʩʪʦʚ ʟʘ-

ʜʘʥʥʳʭ ʨʘʟʤʝʨʦʚ. ʇʨʠʤʝʥʷʷ ʙʫʥʢʝʨʳ ʩ ʧʝʨʝʛʦʨʦʜʢʦʡ (ʨʠʩ. 4.ʙ) ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʣʝʥʪʳ 

ʠʟ ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʜʚʫʭʩʣʦʡʥʳʝ). ʇʨʠʤʝʥʝʥʠʝ ʚʘʣʢʦʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʳ ʧʦʟ-

ʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚʘʣʢʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦʚʦʣʦʢʫ. 

 

14.17.  ɺʦʣʦʯʝʥʠʝ 

 ʉʫʱʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʚʦʣʦʯʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʪʷʛʠʚʘʥʠʠ ʟʘʛʦʪʦʚʦʢ ʯʝʨʝʟ 

ʩʫʞʘʶʱʝʝʩʷ ʦʪʚʝʨʩʪʠʝ (ʬʠʣʴʝʨʫ) ʚ ʠʥʩʪʨʫʤʝʥʪʝ, ʥʘʟʳʚʘʝʤʦʤ ʚʦʣʦʢʦʡ. ʂʦʥʬʠʛʫʨʘ-

ʮʠʷ ʦʪʚʝʨʩʪʠʷ ʦʧʨʝʜʝʣʷʝʪ ʬʦʨʤʫ ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʦʬʠʣʷ. ʉʭʝʤʘ ʚʦʣʦʯʝʥʠʷ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʥʘ ʨʠʩ.14.36. 
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ʈʠʩ.14.36. ʉʭʝʤʘ ʚʦʣʦʯʝʥʠʷ 

  

ɺʦʣʦʯʝʥʠʝʤ ʧʦʣʫʯʘʶʪ ʧʨʦʚʦʣʦʢʫ ʜʠʘʤʝʪʨʦʤ 0,002é4 ʤʤ, ʧʨʫʪʢʠ ʠ ʧʨʦʬʠʣʠ 

ʬʘʩʦʥʥʦʛʦ ʩʝʯʝʥʠʷ, ʪʦʥʢʦʩʪʝʥʥʳʝ ʪʨʫʙʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʘʧʠʣʣʷʨʥʳʝ. ɺʦʣʦʯʝʥʠʝ 

ʧʨʠʤʝʥʷʶʪ ʪʘʢʞʝ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʩʝʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘ-

ʙʘʪʳʚʘʝʤʳʭ ʠʟʜʝʣʠʡ. ɺʦʣʦʯʝʥʠʝ ʯʘʱʝ ʚʳʧʦʣʥʷʶʪ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʢʦ-

ʛʜʘ ʧʣʘʩʪʠʯʝʩʢʫʶ ʜʝʬʦʨʤʘʮʠʶ ʩʦʧʨʦʚʦʞʜʘʝʪ ʥʘʢʣʝʧ, ʵʪʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʦʚʳʰʝ-

ʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʪʘʣʣʘ, ʥʘʧʨʠʤʝʨ, ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ ʚ 

1,5é2 ʨʘʟʘ. 

ʀʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʤʦʞʝʪ ʙʳʪʴ ʛʦʨʷʯʝʢʘʪʘʥʳʡ ʧʨʫʪʦʢ, ʩʦʨʪʦʚʦʡ ʧʨʦʢʘʪ, 

ʧʨʦʚʦʣʦʢʘ, ʪʨʫʙʳ. ɺʦʣʦʯʝʥʠʝʤ ʦʙʨʘʙʘʪʳʚʘʶʪ ʩʪʘʣʠ ʨʘʟʣʠʯʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘ-

ʚʘ, ʮʚʝʪʥʳʝ ʤʝʪʘʣʣʳ ʠ ʩʧʣʘʚʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʨʘʛʦʮʝʥʥʳʝ.  

ʆʩʥʦʚʥʦʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʠ ʚʦʣʦʯʝʥʠʠ ï ʚʦʣʦʢʠ ʨʘʟʣʠʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɺʦʣʦʢʘ 

ʨʘʙʦʪʘʝʪ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ: ʙʦʣʴʰʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʦʯʝʪʘʝʪʩʷ ʩ ʠʟʥʦʩʦʤ ʧʨʠ ʧʨʦ-

ʪʷʛʠʚʘʥʠʠ, ʧʦʵʪʦʤʫ ʠʭ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʪʚʝʨʜʳʭ ʩʧʣʘʚʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʩʦʙʦ 

ʪʦʯʥʳʭ ʧʨʦʬʠʣʝʡ ʚʦʣʦʢʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʘʣʤʘʟʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 14.37.  

 

ʈʠʩ.14.37. ʆʙʱʠʡ ʚʠʜ ʚʦʣʦʢʠ 
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 ɺʦʣʦʢʘ 1 ʟʘʢʨʝʧʣʷʝʪʩʷ ʚ ʦʙʦʡʤʝ 2. ɺʦʣʦʢʠ ʠʤʝʶʪ ʩʣʦʞʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʝʝ 

ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʷʚʣʷʶʪʩʷ: ʟʘʙʦʨʥʘʷ ʯʘʩʪʴ I, ʚʢʣʶʯʘʶʱʘʷ ʚʭʦʜʥʦʡ ʢʦʥʫʩ ʠ ʩʤʘ-

ʟʦʯʥʫʶ ʯʘʩʪʴ; ʜʝʬʦʨʤʠʨʫʶʱʘʷ ʯʘʩʪʴ II ʩ ʫʛʣʦʤ ʚ ʚʝʨʰʠʥʝ (6é18 
0
 ï ʜʣʷ ʧʨʫʪʢʦʚ, 

10é24 
0
 ï ʜʣʷ ʪʨʫʙ); ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʢʘʣʠʙʨʫʶʱʠʡ ʧʦʷʩʦʢ III ʜʣʠʥʦʡ 0,4é1 ʤʤ; 

ʚʳʭʦʜʥʦʡ ʢʦʥʫʩ IV. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʦʣʦʯʝʥʠʷ ʚʢʣʶʯʘʝʪ ʦʧʝʨʘʮʠʠ: 

- ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʦʪʞʠʛ ʟʘʛʦʪʦʚʦʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʤʝ-

ʪʘʣʣʘ ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʧʣʘʩʪʠʯʥʦʩʪʠ;  

- ʪʨʘʚʣʝʥʠʝ ʟʘʛʦʪʦʚʦʢ ʚ ʧʦʜʦʛʨʝʪʦʤ ʨʘʩʪʚʦʨʝ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʜʣʷ ʫʜʘʣʝʥʠʷ ʦʢʘʣʠʥʳ 

ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʤʳʚʢʦʡ, ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʦʢʘʣʠʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʥʦʩʷʪ ʧʦʜ-

ʩʤʘʟʦʯʥʳʡ ʩʣʦʡ ʧʫʪʝʤ ʦʤʝʜʥʝʥʠʷ, ʬʦʩʬʦʪʠʨʦʚʘʥʠʷ, ʠʟʚʝʩʪʢʦʚʘʥʠʷ, ʢ ʩʣʦʶ ʭʦʨʦʰʦ 

ʧʨʠʣʠʧʘʝʪ ʩʤʘʟʢʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ;  

- ʚʦʣʦʯʝʥʠʝ, ʟʘʛʦʪʦʚʢʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʪʷʛʠʚʘʶʪ ʯʝʨʝʟ ʨʷʜ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴ-

ʰʘʶʱʠʭʩʷ ʦʪʚʝʨʩʪʠʡ;  

- ʦʪʞʠʛ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʘʢʣʝʧʘ: ʧʦʩʣʝ 70é85 % ʦʙʞʘʪʠʷ ʜʣʷ ʩʪʘʣʠ ʠ 99 % ʦʙʞʘʪʠʷ 

ʜʣʷ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ;  

- ʦʪʜʝʣʢʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ (ʦʙʨʝʟʢʘ ʢʦʥʮʦʚ, ʧʨʘʚʢʘ, ʨʝʟʢʘ ʥʘ ʤʝʨʥʳʝ ʜʣʠʥʳ ʠ ʜʨ.) 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʦʣʦʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʚʦʣʦ-

ʯʠʣʴʥʳʭ ʩʪʘʥʘʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʪʷʥʫʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʨʘʟʣʠʯʘʶʪ ʩʪʘʥʳ: ʩ 

ʧʨʷʤʦʣʠʥʝʡʥʳʤ ʜʚʠʞʝʥʠʝʤ ʧʨʦʪʷʛʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ (ʮʝʧʥʦʡ, ʨʝʝʯʥʳʡ); ʩ ʥʘʤʘʪʳ-

ʚʘʥʠʝʤ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ ʥʘ ʙʘʨʘʙʘʥ (ʙʘʨʘʙʘʥʥʳʡ). ʉʪʘʥʳ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʘ 

ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʚʦʣʦʢʠ. ʏʠʩʣʦ ʙʘʨʘʙʘʥʦʚ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ 

ʜʦ ʜʚʘʜʮʘʪʠ. ʉʢʦʨʦʩʪʴ ʚʦʣʦʯʝʥʠʷ ʜʦʩʪʠʛʘʝʪ 50 ʤ/ʩ. 

ʇʨʦʮʝʩʩ ʚʦʣʦʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ: ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʳʪʷʞʢʠ ʠ 

ʩʪʝʧʝʥʴʶ ʜʝʬʦʨʤʘʮʠʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʢʦʥʝʯʥʦʡ ʠ ʥʘʯʘʣʴʥʦʡ ʜʣʠʥʳ 

ʠʣʠ ʥʘʯʘʣʥɹʦʡ ʠ ʢʦʥʝʯʥʦʡ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ: 

 

ʉʪʝʧʝʥʴ ʜʝʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʆʙʳʯʥʦ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 1,3, ʘ ʩʪʝʧʝʥʴ 

ʜʝʬʦʨʤʘʮʠʠ ï 30 %. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ ʜʝʬʦʨʤʘʮʠʠ 

ʧʨʦʠʟʚʦʜʷʪ ʤʥʦʛʦʢʨʘʪʥʦʝ ʚʦʣʦʯʝʥʠʝ. 

 

14.18 ʍʦʣʦʜʥʘʷ ʰʪʘʤʧʦʚʢʘ 

 ʍʦʣʦʜʥʘʷ ʰʪʘʤʧʦʚʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʰʪʘʤʧʘʭ ʙʝʟ ʥʘʛʨʝʚʘ ʟʘʛʦʪʦʚʦʢ ʠ ʩʦʧʨʦ-

ʚʦʞʜʘʝʪʩʷ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤ ʫʧʨʦʯʥʝʥʠʝʤ ʤʝʪʘʣʣʘ. 

ʍʦʣʦʜʥʘʷ ʰʪʘʤʧʦʚʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦ-

ʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʥʝʙʦʣʴʰʠʭ ʠ ʪʦʯʥʳʭ ʠʟ ʩʪʘʣʠ ʠ ʮʚʝʪʥʳʭ 

ʤʝʪʘʣʣʦʚ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ ʤʘʣʫʶ ʰʝʨʦʭʦʚʘʪʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʤʘʣʳʭ ʦʪʭʦʜʘʭ ʤʝʪʘʣʣʘ ʠ ʥʠʟʢʦʡ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʭʦʣʦʜʥʦʡ ʰʪʘʤʧʦʚʢʠ ʠ ʢʘʯʝ-

ʩʪʚʦ ʟʘʛʦʪʦʚʦʢ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʯʝʩʪʚʦʤ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʝʪ ʧʦʜʛʦʪʦʚʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʦʢ: ʫʜʘʣʝʥʠʝ ʦʢʘʣʠʥʳ, ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ. 

ʇʨʦʮʝʩʩʳ ʭʦʣʦʜʥʦʡ ʰʪʘʤʧʦʚʢʠ ʯʘʩʪʦ ʚʳʧʦʣʥʷʶʪ ʟʘ ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʝʨʝʭʦʜʦʚ, ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʙʣʠʞʘʷ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ ʟʘʛʦʪʦʚʦʢ ʢ ʬʦʨʤʝ ʠ ʨʘʟ-

ʤʝʨʘʤ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʠ ʦʩʫɦ ʝʩʪʚʣʷʷ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʦʪʞʠʛ ʜʣʷ ʩʥʷʪʠʷ ʥʘʢʣʝʧʘ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʜʝʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʰʪʘʤʧʦʚ ʭʦʣʦʜʥʫʶ ʰʪʘʤʧʦʚʢʫ ʜʝʣʷʪ ʥʘ ʦʙʲʝʤʥʫʶ ʠ ʣʠ-

ʩʪʦʚʫʶ.  

  

14.18.1 ʆʙʲʝʤʥʘʷ ʭʦʣʦʜʥʘʷ ʰʪʘʤʧʦʚʢʘ 

ʍʦʣʦʜʥʫʶ ʦʙʲʝʤʥʫʶ ʰʪʘʤʧʦʚʢʫ ʚʳʧʦʣʥʷʶʪ ʥʘ ʧʨʝʩʩʘʭ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʭ ʭʦ-

ʣʦʜʥʦʰʪʘʤʧʦʚʦʯʥʳʭ ʘʚʪʦʤʘʪʘʭ. ʆʩʥʦʚʥʳʤʠ ʝʝ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʷʚʣʷʶʪʩʷ: ʚʳʩʘʜ-

ʢʘ, ʚʳʜʘʚʣʠʚʘʥʠʝ, ʦʙʲʝʤʥʘʷ ʬʦʨʤʦʚʢʘ, ʯʝʢʘʥʢʘ. 
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ɺʳʩʘʜʢʘ ï ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʟʘʛʦʪʦʚʢʝ ʤʝʩʪʥʳʭ ʫʪʦʣʱʝʥʠʡ ʪʨʝʙʫʝʤʦʡ ʬʦʨʤʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʩʘʜʢʠ ʝʝ ʢʦʥʮʘ (ʨʠʩ. 14.38). 

  

 

ʈʠʩ. 14.38. ʉʭʝʤʘ ʚʳʩʘʜʢʠ 

 

ɿʘʛʦʪʦʚʢʦʡ ʦʙʳʯʥʦ ʩʣʫʞʠʪ ʭʦʣʦʜʥʦʪʷʥʫʪʳʡ ʤʘʪʝʨʠʘʣ ʚ ʚʠʜʝ ʧʨʦʚʦʣʦʢʠ ʠʣʠ 

ʧʨʫʪʢʘ ʠʟ ʯʝʨʥʳʭ ʠʣʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ. ɺʳʩʘʜʢʦʡ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʩʪʘʥʜʘʨʪʥʳʝ ʠ 

ʩʧʝʮʠʘʣʴʥʳʝ ʢʨʝʧʝʞʥʳʝ ʠʟʜʝʣʠʷ, ʢʫʣʘʯʢʠ, ʚʘʣʳ-ʰʝʩʪʝʨʥʠ, ʜʝʪʘʣʠ ʵʣʝʢʪʨʦʥʥʦʡ ʘʧ-

ʧʘʨʘʪʫʨʳ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ ʠ ʪ.ʜ. 

ɼʣʠʥʘ ʚʳʩʘʞʠʚʘʝʤʦʡ ʯʘʩʪʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʦʙʲʝʤʘ ʪʨʝʙʫʝʤʦʛʦ 

ʫʪʦʣʱʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ: . 

ʈʘʩʯʝʪ ʯʠʩʣʘ ʧʝʨʝʭʦʜʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ ʚʳ-

ʩʘʞʠʚʘʝʤʦʡ ʯʘʩʪʠ ʠ ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ , ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʢ ʧʨʦʜʦʣʴʥʦʤʫ ʠʟʛʠʙʫ. ʇʨʠ ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥ ʧʝʨʝʭʦʜ, ʧʨʠ ï ʜʚʘ 

ʧʝʨʝʭʦʜʘ, ʧʨʠ ï ʪʨʠ ʧʝʨʝʭʦʜʘ. ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʝʨʝʭʦʜʦʚ ʧʨʦʠʩʭʦ-

ʜʠʪ ʫʧʨʦʯʥʝʥʠʝ ʤʝʪʘʣʣʘ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʦʪʞʠʛ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʭʦʜʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 14.39: ʟʘ 

ʪʨʠ ʧʝʨʝʭʦʜʘ (ʨʠʩ. 14.39.ʘ); ʟʘ ʧʷʪʴ ʧʝʨʝʭʦʜʦʚ (ʨʠʩ. 14.39.ʙ).  
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ʈʠʩ.14.39. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʭʦʜʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ 

  

ɺʳʩʘʜʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʨʝʩʩʘʭ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʚʦʯʥʳʭ ʤʘʰʠʥʘʭ, ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠʭ ʣʠʥʠʷʭ, ʦʩʥʘʱʝʥʥʳʭ ʭʦʣʦʜʥʦʚʳʩʘʜʦʯʥʳʤʠ ʧʨʝʩʩ-ʘʚʪʦʤʘʪʘʤʠ. 

 ɺʳʜʘʚʣʠʚʘʥʠʝ ï ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʩʧʣʦʰʥʳʭ ʠʣʠ ʧʦʣʳʭ ʠʟʜʝʣʠʡ, ʙʣʘʛʦʜʘʨʷ 

ʧʣʘʩʪʠʯʝʩʢʦʤʫ ʪʝʯʝʥʠʶ ʤʝʪʘʣʣʘ ʠʟ ʟʘʤʢʥʫʪʦʛʦ ʦʙʲʝʤʘ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʬʦʨʤʳ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ ʩʭʝʤʳ ʪʨʝʭ-

ʦʩʥʦʛʦ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʩʞʘʪʠʷ, ʧʦʚʳʰʘʶʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ʤʘ-

ʪʝʨʠʘʣʘ. 

ʈʘʟʣʠʯʘʶʪ ʧʨʷʤʦʝ, ʦʙʨʘʪʥʦʝ, ʙʦʢʦʚʦʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʚʳʜʘʚʣʠʚʘʥʠʝ (ʨʠʩ. 

14.40).  
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ʈʠʩ. 14.40. ʉʭʝʤʳ ʚʳʜʘʚʣʠʚʘʥʠʷ: 

ʘ,ʙ ï ʧʨʷʤʦʛʦ; ʚ, ʛ ï ʦʙʨʘʪʥʦʛʦ; ʜ, ʝ ï ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ; ʞ - ʙʦʢʦʚʦʛʦ 

 

ʇʨʠ ʧʨʷʤʦʤ ʚʳʜʘʚʣʠʚʘʥʠʠ ʤʝʪʘʣʣ ʪʝʯʝʪ ʠʟ ʤʘʪʨʠʮʳ 2 ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʦʚʧʘʜʘ-

ʶʱʝʤ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʧʫʘʥʩʦʥʘ 1 (ʨʠʩ.14.40.ʘ, 14.40.ʙ). ʕʪʠʤ ʩʧʦʩʦʙʦʤ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʝʪʘʣʠ ʪʠʧʘ ʩʪʝʨʞʥʷ ʩ ʫʪʦʣʱʝʥʠʝʤ, ʪʨʫʙʢʠ ʩ ʬʣʘʥʮʝʤ, ʩʪʘʢʘʥʘ ʩ 

ʬʣʘʥʮʝʤ. 

ʇʨʠ ʦʙʨʘʪʥʦʤ ʚʳʜʘʚʣʠʚʘʥʠʠ ʤʝʪʘʣʣ ʪʝʯʝʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʧʫʘʥʩʦʥʘ, ʚ ʢʦʣʴʮʝʚʦʡ ʟʘʟʦʨ ʤʝʞʜʫ ʧʫʘʥʩʦʥʦʤ ʠ ʤʘʪʨʠʮʝʡ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʳʭ ʜʝʪʘʣʝʡ ʩ ʜʥʦʤ (ʨʠʩ. 14.40.ʚ) ʠʣʠ ʚ ʧʦʣʳʡ ʧʫʘʥʩʦʥ ʜʣʷ ʧʦʣʫ-

ʯʝʥʠʷ ʜʝʪʘʣʝʡ ʪʠʧʘ ʩʪʝʨʞʥʷ ʩ ʬʣʘʥʮʝʤ (ʨʠʩ. 14.40.ʛ). 

ʇʨʠ ʙʦʢʦʚʦʤ ʚʳʜʘʚʣʠʚʘʥʠʠ ʤʝʪʘʣʣ ʪʝʯʝʪ ʚ ʙʦʢʦʚʳʝ ʦʪʚʝʨʩʪʠʷ ʤʘʪʨʠʮʳ ʧʦʜ ʫʛ-

ʣʦʤ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʧʫʘʥʩʦʥʘ (ʨʠʩ.14.40.ʞ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʦʣʫ-

ʯʠʪʴ ʜʝʪʘʣʠ ʪʠʧʘ ʪʨʦʡʥʠʢʦʚ, ʢʨʝʩʪʦʚʠʥ ʠ ʪ.ʧ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʘʣʝʥʠʷ ʟʘʛʦʪʦʚʦʢ 

ʠʟ ʰʪʘʤʧʘ ʤʘʪʨʠʮʫ ʚʳʧʦʣʥʷʶʪ ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʧʦʣʦʚʠʥʦʢ ʩ ʧʣʦʩʢʦʩʪʴʶ ʨʘʟʲʝʤʘ, 

ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʦʩʝʚʳʝ ʣʠʥʠʠ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʧʦʣʫʯʘʝʤʦʛʦ ʦʪʨʦʩʪʢʘ. 

ʇʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʚʳʜʘʚʣʠʚʘʥʠʠ ʤʝʪʘʣʣ ʪʝʯʝʪ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠ-

ʷʤ (ʨʠʩ.14.40.ʜ, 14.40.ʝ). ɺʦʟʤʦʞʥʳ ʩʦʯʝʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ.  

ɿʘʛʦʪʦʚʢʠ ʜʣʷ ʚʳʜʘʚʣʠʚʘʥʠʷ ʦʪʨʝʟʘʶʪ ʦʪ ʧʨʫʪʢʦʚ ʠʣʠ ʚʳʨʫʙʘʶʪ ʠʟ ʣʠʩʪʘ. ʈʘʟ-

ʤʝʨ ʟʘʛʦʪʦʚʦʢ ʨʘʩʩʯʠʪʳʚʘʶʪ ʩ ʫʯʝʪʦʤ ʧʦʪʝʨʴ ʥʘ ʧʦʩʣʝʜʫʶʱʫʶ ʦʙʨʘʙʦʪʢʫ. ʌʦʨʤʘ 

ʟʘʛʦʪʦʚʢʠ ʠ ʝʝ ʨʘʟʤʝʨʳ ʜʣʷ ʧʦʣʳʭ ʜʝʪʘʣʝʡ ʙʝʟ ʬʣʘʥʮʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʨʫʞʥʳʤ 

ʨʘʟʤʝʨʘʤ ʜʝʪʘʣʠ; ʜʣʷ ʜʝʪʘʣʝʡ ʩ ʬʣʘʥʮʝʤ ï ʜʠʘʤʝʪʨʫ ʬʣʘʥʮʘ; ʜʣʷ ʜʝʪʘʣʝʡ ʩʪʝʨʞʥʝʚʦ-

ʛʦ ʪʠʧʘ ï ʨʘʟʤʝʨʘʤ ʛʦʣʦʚʢʠ. 

ɺʳʜʘʚʣʠʚʘʥʠʝ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠ ʚ ʛʦʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ. 

 ʆʙʲʝʤʥʘʷ ʬʦʨʤʦʚʢʘ ï ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʠʟʜʝʣʠʡ ʧʫʪʝʤ ʟʘʧʦʣʥʝʥʠʷ ʤʝʪʘʣʣʦʤ 

ʧʦʣʦʩʪʠ ʰʪʘʤʧʘ. 

ʉʭʝʤʳ ʦʙʲʝʤʥʦʡ ʬʦʨʤʦʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.14.41. 
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ʈʠʩ.14.41. ʉʭʝʤʳ ʦʙʲʝʤʥʦʡ ʬʦʨʤʦʚʢʠ: ʘ ï ʚ ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʘʭ; ʙ ï ʚ ʟʘʢʨʳʪʳʭ 

ʰʪʘʤʧʘʭ 

  

ʆʥʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʘʭ, ʛʜʝ ʠʟʣʠʰʢʠ ʤʝʪʘʣʣʘ ʚʳʪʝʢʘʶʪ ʚ ʩʧʝ-

ʮʠʘʣʴʥʫʶ ʧʦʣʦʩʪʴ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʣʦʷ (ʨʠʩ.14.41.ʘ), ʠ ʚ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ, ʛʜʝ 

ʦʙʣʦʡ ʥʝ ʦʙʨʘʟʫʝʪʩʷ (ʨʠʩ.14.41.ʙ). ʌʦʨʤʦʚʢʫ ʚ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ʧʨʠʤʝʥʷʶʪ ʨʝʞʝ 

ʠʟ-ʟʘ ʙʦʣʴʰʠʭ ʩʣʦʞʥʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʦʢ ʪʦʯʥʦʛʦ ʦʙʲʝʤʘ, ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʝʝ ʤʦʱʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʝʥʴʰʝʡ ʩʪʦʡʢʦʩʪʠ 

ʰʪʘʤʧʦʚ. ɺ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ʧʦʣʫʯʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʜʝʪʘʣʠ ʠʟ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ. 

ʆʙʲʝʤʥʦʡ ʬʦʨʤʦʚʢʦʡ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʝʪʘʣʠ ʩʣʦʞʥʳʭ ʬʦʨʤ, 

ʩʧʣʦʰʥʳʝ ʠ ʩ ʦʪʚʝʨʩʪʠʷʤʠ. ʍʦʣʦʜʥʘʷ ʦʙʲʝʤʥʘʷ ʬʦʨʤʦʚʢʘ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʫʜʝʣʴʥʳʭ ʫʩʠʣʠʡ ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʝʪʘʣʣʘ ʜʝʬʦʨʤʠʨʦʚʘʥʠʶ ʚ 

ʫʩʣʦʚʠʷʭ ʭʦʣʦʜʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʠ ʫʧʨʦʯʥʝʥʠʷ ʤʝʪʘʣʣʘ ʚ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʘʮʠʠ. 

ʋʧʨʦʯʥʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʝʪʘʣʣʘ. ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʬʦʨʤʣʝʥʠʝ ʜʝʪʘʣʠ ʨʘʩʯʣʝʥʷʝʪʩʷ ʥʘ ʧʝʨʝʭʦʜʳ, ʤʝʞʜʫ ʢʦ-

ʪʦʨʳʤʠ ʟʘʛʦʪʦʚʢʫ ʧʦʜʚʝʨʛʘʶʪ ʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʤʫ ʦʪʞʠʛʫ. ʂʘʞʜʳʡ ʧʝʨʝʭʦʜ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʰʪʘʤʧʝ, ʘ ʤʝʞʜʫ ʧʝʨʝʭʦʜʘʤʠ ʦʙʨʝʟʘʶʪ ʦʙʣʦʡ ʜʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʫʩʠʣʠʷ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʝʡ. 

ɿʘʛʦʪʦʚʢʦʡ ʩʣʫʞʠʪ ʧʦʣʦʩʘ ʠʣʠ ʧʨʫʪʦʢ, ʧʨʠʯʝʤ ʧʨʦʮʝʩʩ ʰʪʘʤʧʦʚʢʠ ʤʦʞʝʪ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʣʦʩʝ ʠʣʠ ʧʨʫʪʢʝ ʠʣʠ ʠʟ ʰʪʫʯʥʳʭ ʟʘʛʦʪʦʚʦʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʩʩʳ, ʦʜʥʦʧʦʟʠʮʠʦʥʥʳʝ ʠ ʤʥʦʛʦʧʦʟʠ-

ʮʠʦʥʥʳʝ ʘʚʪʦʤʘʪʳ. 

ʏʝʢʘʥʢʘ ï ʦʙʨʘʟʦʚʘʥʠʝ ʨʝʣʴʝʬʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʜʝʬʦʨʤʠʨʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ. 
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ʏʝʢʘʥʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ʥʘ ʯʝʢʘʥʦʯʥʳʭ ʬʨʠʢʮʠʦʥʥʳʭ ʠ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʘʭ. 

ʇʨʠ ʭʦʣʦʜʥʦʡ ʰʪʘʤʧʦʚʢʝ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʜʦʩʪʠʛʘʝʪ 95 

%. ʇʨʠ ʭʦʣʦʜʥʦʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ 

ʚʦʣʦʢʥʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʤʝʪʘʣʣʘ, ʯʪʦ ʧʨʠʜʘʝʪ ʜʝʪʘʣʷʤ ʚʳʩʦʢʫʶ ʫʩʪʘʣʦʩʪʥʫʶ ʧʨʦʯ-

ʥʦʩʪʴ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʤʝʥʴʰʠ-

ʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʤʝʪʘʣʣʦʝʤʢʦʩʪʴʶ, ʯʝʤ ʫ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʙʦʪʢʦʡ ʨʝ-

ʟʘʥʠʝʤ, ʥʝ ʩʥʠʞʘʷ ʧʨʠ ʵʪʦʤ ʠʭ ʥʘʜʝʞʥʦʩʪʴ. ʅʦ ʜʣʷ ʭʦʣʦʜʥʦʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʠ 

ʪʨʝʙʫʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʩʧʝʮʠʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʯʪʦ ʜʝʣʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʝʝ 

ʧʨʠʤʝʥʝʥʠʝ ʪʦʣʴʢʦ ʚ ʤʘʩʩʦʚʦʤ ʠ ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘʭ. 

14.18.2 ʃʠʩʪʦʚʘʷ ʰʪʘʤʧʦʚʢʘ 

ʃʠʩʪʦʚʘʷ ʰʪʘʤʧʦʚʢʘ ï ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʭʦʣʦʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ, ʧʨʠ ʢʦ-

ʪʦʨʦʤ ʣʠʩʪʦʚʦʡ ʤʘʪʝʨʠʘʣ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʚ ʭʦʣʦʜʥʦʤ ʠʣʠ ʧʦʜʦʛʨʝʪʦʤ ʩʦʩʪʦ̫ ʥʠʠ.  

ʃʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʦʡ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʣʦʩʢʠʝ ʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʳʝ ʜʝʪʘʣʠ ï ʦʪ ʤʝʣʢʠʭ, ʤʘʩʩʦʡ ʦʪ ʜʦʣʝʡ ʛʨʘʤʤʘ ʠ ʨʘʟʤʝʨʘʤʠ ʚ ʜʦʣʠ ʤʠʣʣʠ-

ʤʝʪʨʘ (ʩʝʢʫʥʜʥʘʷ ʩʪʨʝʣʢʘ ʯʘʩʦʚ), ʜʦ ʩʨʝʜʥʠʭ (ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʧʦʩʫʜʘ, ʢʨʳʰʢʠ, ʢʨʦʥ-

ʰʪʝʡʥʳ) ʠ ʢʨʫʧʥʳʭ (ʦʙʣʠʮʦʚʦʯʥʳʝ ʜʝʪʘʣʠ ʘʚʪʦʤʦʙʠʣʝʡ). 

ʊʦʣʱʠʥʘ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʝ ʦʙʳʯʥʦ ʥʝ ʙʦʣʝʝ 10 ʤʤ, ʥʦ ʠʥʦʛʜʘ 

ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 20 ʤʤ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʰʪʘʤʧʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʳʤ ʧʦʜʦʛʨʝʚʦʤ ʜʦ ʢʦʚʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʇʨʠ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʝ ʠʩʧʦʣʴʟʫʶʪ: ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʝ ʩʪʘʣʠ, ʧʣʘʩʪʠʯʥʳʝ 

ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ, ʮʚʝʪʥʳʝ ʤʝʪʘʣʣʳ ʠ ʩʧʣʘʚʳ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʜʨʘʛʦʮʝʥʥʳʝ ʤʝʪʘʣʣʳ, 

ʘ ʪʘʢʞʝ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ: ʦʨʛʘʥʠʯʝʩʢʦʝ ʩʪʝʢʣʦ, ʬʝʪʨ, ʮʝʣʣʫʣʦʠʜ, ʪʝʢʩʪʦ-

ʣʠʪ, ʚʦʡʣʦʢ ʠ ʜʨ. 

ʃʠʩʪʦʚʫʶ ʰʪʘʤʧʦʚʢʫ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ, ʦʩʦʙʝʥʥʦ, ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʠ, ʨʘʢʝʪʦʩʪʨʦʝʥʠʠ, ʩʘʤʦʣʝʪʦʩʪʨʦʝʥʠʠ, ʧʨʠʙʦʨʦ-

ʩʪʨʦʝʥʠʠ, ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ: 
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¶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʯʥʳʭ ʣʝʛʢʠʭ ʠ ʞʝʩʪʢʠʭ ʪʦʥʢʦʩʪʝʥʥʳʭ ʜʝʪʘʣʝʡ 

ʧʨʦʩʪʦʡ ʠ ʩʣʦʞʥʦʡ ʬʦʨʤʳ, ʧʦʣʫʯʠʪʴ ʢʦʪʦʨʳʝ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ ʥʝʚʦʟʤʦʞʥʦ ʠʣʠ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ;  

¶ ʚʳʩʦʢʠʝ ʪʦʯʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʠ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʜʦ ʤʠʥʠ-

ʤʫʤʘ ʩʦʢʨʘʪʠʪʴ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ;  

¶ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʰʪʘʤʧʦʚʢʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ (30 000é40 000 ʜʝʪʘʣʝʡ ʚ ʩʤʝʥʫ ʩ 

ʦʜʥʦʡ ʤʘʰʠʥʳ);  

¶ ʭʦʨʦʰʘʷ ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʴ ʢ ʤʘʩʰʪʘʙʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʣʠʩʪʦʚʘʷ 

ʰʪʘʤʧʦʚʢʘ ʤʦʞʝʪ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʘ ʠ ʚ ʤʘʩʩʦʚʦʤ, ʠ ʚ ʤʝʣʢʦʩʝʨʠʡʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘʭ. 

ʍʦʣʦʜʥʘʷ ʣʠʩʪʦʚʘʷ ʰʪʘʤʧʦʚʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʧʦʣʥʝʥʠʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʟʜʝʣʠʪʝʣʴʥʳʭ ʠ ʬʦʨʤʦʠʟʤʝʥʷʶʱʠʭ ʦʧʝʨʘʮʠʡ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦ-

ʪʦʨʳʭ ʠʩʭʦʜʥʳʤ ʟʘʛʦʪʦʚʢʘʤ ʧʨʠʜʘʶʪ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ ʜʝʪʘʣʠ. 

ʆʧʝʨʘʮʠʝʡ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘ-

ʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʭʘʨʘʢʪʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʟʘʛʦ-

ʪʦʚʢʠ. 

ʈʘʟʣʠʯʘʶʪ ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʵʪʘʧ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʟʘʚʝʨʰʘʝʪʩʷ ʨʘʟʨʫʰʝʥʠʝʤ, ʠ ʬʦʨʤʦʦʙʨʘʟʫʶʱʠʝ ʦʧʝʨʘʮʠʠ, ʚ 

ʢʦʪʦʨʳʭ ʟʘʛʦʪʦʚʢʘ ʥʝ ʜʦʣʞʥʘ ʨʘʟʨʫʰʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. ʇʨʠ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʦʡ 

ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʠʪʴ ʜʝʪʘʣʠ ʩ ʟʘʜʘʥʥʳʤʠ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʭʦʨʦʰʠʭ ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ. 

ɺʩʝ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ï ʰʪʘʤ-

ʧʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ. ʐʪʘʤʧʳ 

ʩʦʩʪʦʷʪ ʠʟ ʨʘʙʦʯʠʭ ʵʣʝʤʝʥʪʦʚ ï ʤʘʪʨʠʮʳ ʠ ʧʫʘʥʩʦʥʘ, ʠ ʚʩʧʦʤʦʛʘʪʝʣʥɹʳʭ ʯʘʩʪʝʡ ï 

ʧʨʠʞʠʤʦʚ, ʥʘʧʨʘʚʣʷʶʱʠʭ, ʦʛʨʘʥʠʯʠʪʝʣʝʡ ʠ ʪ.ʜ. ʇʫʘʥʩʦʥ ʚʜʘʚʣʠʚʘʝʪʩʷ ʚ ʜʝʬʦʨʤʠ-

ʨʫʝʤʳʡ ʤʝʪʘʣʣ ʠʣʠ ʦʭʚʘʪʳʚʘʝʪʩʷ ʠʤ, ʘ ʤʘʪʨʠʮʘ ʦʭʚʘʪʳʚʘʝʪ ʠʟʤʝʥʷʶʱʫʶ ʬʦʨʤʫ ʟʘ-

ʛʦʪʦʚʢʫ ʠ ʧʫʘʥʩʦʥ. 
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 14.18.3 ʆʧʝʨʘʮʠʠ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ 

ʈʘʟʜʝʣʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʠʣʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʠʟ ʣʠ-

ʩʪʘ ʠʣʠ ʣʝʥʪʳ, ʠʣʠ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʦʜʥʦʡ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ ʦʪ ʜʨʫʛʦʡ. ʆʧʝʨʘʮʠʠ ʤʦʛʫʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʠʣʠ ʧʦ ʥʝʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ. 

ʆʪʜʝʣʝʥʠʝ ʦʜʥʦʡ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ ʦʪ ʜʨʫʛʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤ 

ʩʤʝʱʝʥʠʝʤ ʵʪʠʭ ʯʘʩʪʝʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʢ ʧʣʦʩʢʦʩʪʠ ʟʘʛʦʪʦʚʢʠ. 

ʕʪʦ ʩʤʝʱʝʥʠʝ ʚʥʘʯʘʣʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʣʘʩʪʠʯʝʩʢʠʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝʤ, ʘ ʟʘʚʝʨʰʘ-

ʝʪʩʷ ʨʘʟʨʫʰʝʥʠʝʤ. 

ʆʪʨʝʟʢʘ ï ʦʪʜʝʣʝʥʠʝ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ ʧʦ ʥʝʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ ʥʘ ʩʧʝʮʠʘʣʴ-

ʥʳʭ ʤʘʰʠʥʘʭ ï ʥʦʞʥʠʮʘʭ ʠʣʠ ʚ ʰʪʘʤʧʘʭ. 

ʆʙʳʯʥʦ ʝʝ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʟʘʛʦʪʦʚʠʪʝʣʴʥʫʶ ʦʧʝʨʘʮʠʠ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʣʠʩʪʦʚ ʥʘ 

ʧʦʣʦʩʳ ʠ ʟʘʛʦʪʦʚʢʠ ʥʫʞʥʳʭ ʨʘʟʤʝʨʦʚ. 

ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʥʦʞʥʠʮ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.14.42. 

  

 

ʈʠʩ.14.42. ʉʭʝʤʳ ʜʝʡʩʪʚʠʷ ʥʦʞʥʠʮ: ʘ ï ʛʠʣʴʦʪʠʥʥʳʭ; ʙ ï ʜʠʩʢʦʚʳʭ 

  

ʅʦʞʥʠʮʳ ʩ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ ʥʦʞʘ ʤʦʛʫʪ ʙʳʪʴ ʩ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʥʦʞʘʤʠ, ʜʣʷ ʨʝʟʢʠ ʫʟʢʠʭ ʧʦʣʦʩ, ʩ ʦʜʥʠʤ ʥʘʢʣʦʥʥʳʤ ʥʦʞʦʤ ï ʛʠʣʴʦ-

ʪʠʥʥʳʝ (ʨʠʩ.14.42.ʘ). ʈʝʞʫʱʠʝ ʢʨʦʤʢʠ ʚ ʛʠʣʴʦʪʠʥʥʳʭ ʥʦʞʥʠʮʘʭ ʥʘʢʣʦʥʝʥʳ ʜʨʫʛ ʢ 

ʜʨʫʛʫ ʧʦʜ ʫʛʣʦʤ 1é5
0 
ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʫʩʠʣʠʷ ʨʝʟʘʥʠʷ. ʃʠʩʪ ʧʦʜʘʶʪ ʜʦ ʫʧʦʨʘ, 

ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʰʠʨʠʥʫ ʦʪʨʝʟʘʝʤʦʡ ʧʦʣʦʩʳ ɺ. ɼʣʠʥʘ ʦʪʨʝʟʘʝʤʦʡ ʧʦʣʦʩʳ L ʥʝ 

ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʜʣʠʥʳ ʥʦʞʝʡ. 

ʅʦʞʥʠʮʳ ʩ ʚʨʘʱʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ ï ʜʠʩʢʦʚʳʝ 

(ʨʠʩ.14.42.ʙ). ɼʣʠʥʘ ʦʪʨʝʟʘʝʤʦʡ ʟʘʛʦʪʦʚʢʠ ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʠʥʩʪʨʫʤʝʥʪʦʤ. ɺʨʘɦ ʝʥʠʝ 

ʜʠʩʢʦʚʳʭ ʥʦʞʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʟʜʝʣʝʥʠʝ, ʥʦ ʠ ʧʦʜʘʯʫ ʟʘʛʦʪʦʚʢʠ ʧʦʜ ʜʝʡ-
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ʩʪʚʠʝʤ ʩʠʣ ʪʨʝʥʠʷ. ʈʝʞʫʱʠʝ ʢʨʦʤʢʠ ʥʦʞʝʡ ʟʘʭʦʜʷʪ ʦʜʥʘ ʟʘ ʜʨʫʛʫʶ, ʵʪʦ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴ ʣʠʥʠʠ ʦʪʨʝʟʢʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʭʚʘʪʘ ʠ ʧʦʜʘʯʠ ʟʘʛʦʪʦʚʢʠ 

ʜʠʘʤʝʪʨ ʥʦʞʝʡ ʜʦʣʞʝʥ ʙʳʪʴ ʚ 30é70 ʨʘʟ ʙʦʣʴʰʝ ʪʦʣʱʠʥʳ ʟʘʛʦʪʦʚʢʠ, ʫʚʝʣʠʯʠʚʘʷʩʴ 

ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ. 

ɺʳʨʫʙʢʘ ʠ ʧʨʦʙʠʚʢʘ ï ʦʪʜʝʣʝʥʠʝ ʤʝʪʘʣʣʘ ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ ʚ ʰʪʘʤʧʝ. 

ʇʨʠ ʚʳʨʫʙʢʝ ʠ ʧʨʦʙʠʚʢʝ ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ ʦʜʠʥʘʢʦʚ. ʕʪʠ 

ʦʧʝʨʘʮʠʠ ʦʪʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘʟʥʘʯʝʥʠʝʤ. ɺʳʨʫʙʢʦʡ ʦʬʦʨʤʣʷʶʪ ʥʘʨʫʞʥʳʡ ʢʦʥʪʫʨ 

ʜʝʪʘʣʠ, ʘ ʧʨʦʙʠʚʢʦʡ ï ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʫʨ (ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʪʚʝʨʩʪʠʡ).  

ɺʳʨʫʙʢʫ ʠ ʧʨʦʙʠʚʢʫ ʦʩʫʱʝʩʪʚʣʷʶʪ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʧʫʘʥʩʦʥʦʤ ʠ ʤʘʪʨʠʮʝʡ. 

ʇʫʘʥʩʦʥ ʚʜʘʚʣʠʚʘʝʪ ʯʘʩʪʴ ʟʘʛʦʪʦʚʢʠ ʚ ʦʪʚʝʨʩʪʠʝ ʤʘʪʨʠʮʳ. ʉʭʝʤʘ ʧʨʦʮʝʩʩʦʚ ʚʳʨʫʙ-

ʢʠ ʠ ʧʨʦʙʠʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 14.43.  

ʆʩʥʦʚʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʦʤ ʦʧʝʨʘʮʠʡ ʷʚʣʷʝʪʩʷ ʨʘʜʠʘʣʴʥʳʡ ʟʘʟʦʨ 

ʤʝʞʜʫ ʧʫʘʥʩʦʥʦʤ ʠ ʤʘʪʨʠʮʝʡ . ɿʘʟʦʨ ʥʘʟʥʘʯʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣɦ ʠʥʳ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʟʘʛʦʪʦʚʢʠ, ʦʥ ʧʨʠʙʣʠʞʝʥʥʦ ʩʦʩʪʘʚʣʷʝʪ . ʇʨʠ ʚʳ-

ʨʫʙʢʝ ʨʘʟʤʝʨʳ ʦʪʚʝʨʩʪʠʷ ʤʘʪʨʠʮʳ ʨʘʚʥʳ ʨʘʟʤʝʨʘʤ ʠʟʜʝʣʠʷ, ʘ ʨʘʟʤʝʨʳ ʧʫʘʥʩʦʥʘ ʥʘ 

ʤʝʥʴʰʝ ʠʭ. ʇʨʠ ʧʨʦʙʠʚʢʝ ʨʘʟʤʝʨ ʧʫʘʥʩʦʥʘ ʨʘʚʝʥ ʨʘʟʤʝʨʘʤ ʦʪʚʝʨʩʪʠʷ, ʘ ʨʘʟʤʝʨʳ 

ʤʘʪʨʠʮʳ ʥʘ ʙʦʣʴʰʝ ʠʭ. 

 

ʈʠʩ.14.43. ʉʭʝʤʘ ʧʨʦʮʝʩʩʦʚ ʚʳʨʫʙʢʠ (ʘ) ʠ ʧʨʦʙʠʚʢʠ (ʙ) 

1 ï ʧʫʘʥʩʦʥ, 2 ï ʤʘʪʨʠʮʘ, 3 ï ʠʟʜʝʣʠʝ, 4 ï ʦʪʭʦʜ 
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 ʋʤʝʥʴʰʝʥʠʝ ʫʩʠʣʠʷ ʨʝʟʘʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝʤ ʩʢʦʩʘ ʥʘ ʤʘʪʨʠʮʝ ʧʨʠ 

ʚʳʨʫʙʢʝ, ʥʘ ʧʫʘʥʩʦʥʝ ï ʧʨʠ ʧʨʦʙʠʚʢʝ. 

ʇʨʠ ʰʪʘʤʧʦʚʢʝ ʤʘʣʦ- ʠ ʩʨʝʜʥʝʛʘʙʘʨʠʪʥʳʭ ʜʝʪʘʣʝʡ ʠʟ ʦʜʥʦʡ ʣʠʩʪʦʚʦʡ ʟʘʛʦʪʦʚ-

ʢʠ ʚʳʨʫʙʘʶʪ ʥʝʩʢʦʣʴʢʦ ʧʣʦʩʢʠʭ ʟʘʛʦʪʦʚʦʢ ʜʣʷ ʰʪʘʤʧʦʚʢʠ. ʄʝʞʜʫ ʩʤʝʞʥʳʤʠ ʢʦʥ-

ʪʫʨʘʤʠ ʚʳʨʫʙʘʝʤʳʭ ʟʘʛʦʪʦʚʦʢ ʦʩʪʘʚʣʷʶʪ ʧʝʨʝʤʳʯʢʠ ʰʠʨʠʥʦʡ, ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʡ 

ʪʦʣʱʠʥʝ ʟʘʛʦʪʦʚʢʠ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʩʤʝʞʥʳʝ ʟʘʛʦʪʦʚʢʠ ʚʳʨʫʙʘʶʪ ʙʝʟ ʧʝʨʝʤʳ-

ʯʝʢ (ʵʢʦʥʦʤʠʷ ʤʝʪʘʣʣʘ ʧʨʠ ʫʭʫʜʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʩʨʝʟʘ ʠ ʩʥʠʞʝʥʠʠ ʩʪʦʡʢʦʩʪʠ ʠʥ-

ʩʪʨʫʤʝʥʪʘ). 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʢʦʥʪʫʨʦʚ ʩʤʝʞʥʳʭ ʚʳʨʫʙʘʝʤʳʭ ʟʘʛʦʪʦʚʦʢ ʥʘ ʣʠʩʪʦʚʦʤ ʤʘʪʝʨʠʘ-

ʣʝ ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʢʨʦʝʤ. ʏʘʩʪʴ ʟʘʛʦʪʦʚʢʠ, ʦʩʪʘʚʰʘʷʩʷ ʧʦʩʣʝ ʚʳʨʫʙʢʠ ï ʚrʩʝʯʢʦʡ. 

ɺʳʩʝʯʢʘ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʦʡ ʦʪʭʦʜ ʧʨʠ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʝ. ʊʠʧ ʨʘʩʢʨʦʷ ʩʣʝ-

ʜʫʝʪ ʚʳʙʠʨʘʪʴ ʠʟ ʫʩʣʦʚʠʷ ʫʤʝʥʴʰʝʥʠʷ ʦʪʭʦʜʘ ʤʝʪʘʣʣʘ ʚ ʚʳʩʝʯʢʫ (ʨʠʩ. 14.45). 

 

ʈʠʩ.14.45. ʇʨʠʤʝʨʳ ʨʘʩʢʨʦʷ ʤʘʪʝʨʠʘʣʘ ʩ ʧʝʨʝʤʳʯʢʘʤʠ (ʘ) ʠ ʙʝʟ ʧʝʨʝʤʯrʝʢ (ʙ) 

  

ʕʢʦʥʦʤʠʷ ʤʝʪʘʣʣʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ: ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʩʭʦʜʘ ʤʝʪʘʣʣʘ ʥʘ ʧʝ-

ʨʝʤʳʯʢʠ, ʧʨʠʤʝʥʝʥʠʝʤ ʙʝʟʦʪʭʦʜʥʦʛʦ ʠ ʤʘʣʦʦʪʭʦʜʥʦʛʦ ʨʘʩʢʨʦʷ, ʧʦʚʳʰʝʥʠʝʤ ʪʦʯʥʦ-

ʩʪʠ ʨʘʩʯʝʪʘ ʨʘʟʤʝʨʦʚ ʟʘʛʦʪʦʚʢʠ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʧʨʠʧʫʩʢʦʚ ʥʘ ʦʙʨʝʟʢʫ. 

 

14.18.4 ʌʦʨʤʦʦʙʨʘʟʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ  
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ʇʨʠ ʬʦʨʤʦʦʙʨʘʟʫʶʱʠʭ ʦʧʝʨʘʮʠʷʭ ʩʪʨʝʤʷʪʩʷ ʧʦʣʫʯʠʪʴ ʟʘʜʘʥʥʫʶ ʚʝʣʠʯʠʥʫ ʜʝ-

ʬʦʨʤʘʮʠʠ, ʯʪʦʙʳ ʟʘʛʦʪʦʚʢʘ ʧʨʠʦʙʨʝʣʘ ʪʨʝʙʫʝʤʫʶ ʬʦʨʤʫ. 

ʆʩʥʦʚʥʳʝ ʬʦʨʤʦʦʙʨʘʟʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: ʛʠʙʢʘ, ʚʳʪʷʞʢʘ, ʦʪʙʦʨʪʦʚʢʘ, ʦʙʞʠʤ, 

ʨʘʟʜʘʯʘ, ʨʝʣʴʝʬʥʘʷ ʬʦʨʤʦʚʢʘ. ʉʭʝʤʳ ʬʦʨʤʦʦʙʨʘʟʫʶʱʠʭ ʦʧʝʨʘʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩ. 14.46. 

  

 

ʈʠʩ. 14.46. ʌʦʨʤʦʦʙʨʘʟʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ 

  

ɻʠʙʢʘ ï ʦʙʨʘʟʦʚʘʥʠʝ ʫʛʣʘ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʟʘʛʦʪʦʚʢʠ ʠʣʠ ʧʨʠʜʘʥʠʝ ʟʘʛʦʪʦʚʢʝ 

ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʬʦʨʤʳ. 

ʇʨʠ ʛʠʙʢʝ ʧʣʘʩʪʠʯʝʩʢʠ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʫʯʘʩʪʦʢ ʟʘʛʦʪʦʚʢʠ ʚ ʟʦʥʝ ʢʦʥʪʘʢ-

ʪʘ ʩ ʧʫʘʥʩʦʥʦʤ 1 (ʨʠʩ.14.46.ʘ): ʥʘʨʫʞʥʳʝ ʩʣʦʠ ʟʘʛʦʪʦʚʢʠ ʨʘʩʪʷʛʠʚʘʶʪʩʷ, ʘ ʚʥʫʪʨʝʥ-

ʥʠʝ ï ʩʞʠʤʘʶʪʩʷ. ɼʝʬʦʨʤʘʮʠʷ ʨʘʩʪʷʞʝʥʠʷ ʥʘʨʫʞʥʳʭ ʩʣʦʝʚ ʠ ʩʞʘʪʠʷ ʚʥʫʪʨʝʥʥʠʭ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʜʠʫʩʘ ʩʢʨʫʛʣʝʥʠʷ ʨʘʙʦʯʝʛʦ ʪʦʨʮʘ ʧʫʘʥʩʦʥʘ, ʧʨʠ 

ʵʪʦʤ ʚʦʟʨʘʩʪʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ. ʇʦʵʪʦʤʫ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ 

ʧʫʘʥʩʦʥʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʚ ʧʨʝʜʝʣʘʭ 0.1é2,0 ʦʪ ʪʦʣʱʠʥʳ ʟʘʛʦʪʦʚʢʠ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ. 

ʇʨʠ ʩʥʷʪʠʠ ʥʘʛʨʫʟʢʠ ʨʘʩʪʷʥʫʪʳʝ ʩʣʦʠ ʟʘʛʦʪʦʚʢʠ ʫʧʨʫʛʦ ʩʞʠʤʘʶʪʩʷ, ʘ ʩʞʘʪʳʝ ï 

ʨʘʩʪʷʛʠʚʘʶʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʫʛʣʘ ʛʠʙʢʠ , ʪ.ʝ. ʢ ʧʨʫʞʠʥʝʥʠʶ ʜʝʪʘʣʠ. 
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ʕʪʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝʤ ʫʛʣʘ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʚʝʣʠʯʠʥʫ ʧʨʫʞʠʥʝ-

ʥʠʷ, ʠʣʠ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʦʥʮʝ ʨʘʙʦʯʝʛʦ ʭʦʜʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʩʠʣʠʷ. 

ɻʠʙʢʫ ʧʨʦʠʟʚʦʜʷʪ ʚ ʰʪʘʤʧʘʭ, ʘ ʪʘʢʞʝ ʚʨʘʱʘʶʱʠʤʠʩʷ ʬʠʛʫʨʥʳʤʠ ʨʦʣʠʢʘʤʠ, 

ʠʛʨʘʶʱʠʤʠ ʨʦʣʴ ʤʘʪʨʠʮʳ, ʥʘ ʧʨʦʬʠʣʝʛʠʙʦʯʥʳʭ ʩʪʘʥʘʭ.  

ɺr ʪʷʞʢʘ ï ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʣʦʛʦ ʠʟʜʝʣʠʷ ʠʟ ʧʣʦʩʢʦʡ ʠʣʠ ʧʦʣʦʡ ʟʘʛʦʪʦʚʢʠ 

(ʨʠʩ.14.46.ʙ). 

ɺʳʨʫʙʣʝʥʥʫʶ ʟʘʛʦʪʦʚʢʫ ʜʠʘʤʝʪʨʦʤ ʠ ʪʦʣʱʠʥʦʡ ʫʢʣʘʜʳʚʘʶʪ ʥʘ ʧʣʦʩʢʦʩʪʴ 

ʤʘʪʨʠʮʳ 3. ʇʫʘʥʩʦʥ 1 ʥʘʜʘʚʣʠʚʘʝʪ ʥʘ ʟʘʛʦʪʦʚʢʫ ʠ ʦʥʘ, ʩʤʝʱʘʷʩʴ ʚ ʦʪʚʝʨʩʪʠʝ ʤʘʪʨʠ-

ʮʳ, ʦʙʨʘʟʫʝʪ ʩʪʝʥʢʠ ʚʳʪʥ̫ʫʪʦʡ ʜʝʪʘʣʠ ʜʠʘʤʝʪʨʦʤ . 

ʌʦʨʤʦʠʟʤʝʥʝʥʠʝ ʧʨʠ ʚʳʪʷʞʢʝ ʦʮʝʥʠʚʘʶʪ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʳʪʷʞʢʠ , 

ʢʦʪʦʨʳʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʪʘʣʣʘ ʠ ʫʩʣʦʚʠʡ ʚʪrʷʞʢʠ 

ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 2,1. 

ʇʨʠ , ʚʦʟʤʦʞʥʳ ʧʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʣʘʥʮʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʢʣʘʜʦʢ ʧʨʠ ʚʳʪʷʞʢʝ. ʀʭ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʧʨʠʞʠʤʦʤ 2 ʬʣʘʥʮʘ ʟʘʛʦʪʦʚʢʠ ʢ ʤʘʪʨʠʮʝ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʩʠʣʠʝʤ . 

ɺʳʩʦʢʠʝ ʜʝʪʘʣʠ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ ʧʦʣʫʯʘʶʪ ʟʘ ʥʝʩʢʦʣʴʢʦ ʦʧʝʨʘʮʠʡ ʚʳʪʷʞʢʠ ʩ 

ʧʦʩʪʝʧʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʜʠʘʤʝʪʨʘ D ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʝʛʦ ʚʳʩʦʪʳ 

(ʨʠʩ.14.46.ʚ). ʇʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʝʨʝʭʦʜʘʭ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʨʫʰʝʥʠʷ ʤʝʪʘʣ-

ʣʘ ʧʨʠʥʠʤʘʶʪ  

 

ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʦʪʞʠʛ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʘʢʣʝʧʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʜʦ 

1,4é1,6. 

ʆʧʘʩʥʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʟʘʛʦʪʦʚʦʢ ʫʩʪʨʘʥʷʶʪ ʧʨʠʤʝʥʝʥʠʝʤ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʩʠʣ ʪʨʝʥʠʷ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʟʘʛʦʪʦʚʦʢ ʠ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʇʨʠ ʚʳʪʷʞʢʝ ʟʘʟʦʨ ʤʝʞʜʫ ʤʘʪʨʠʮʝʡ ʠ ʧʫʘʥʩʦʥʦʤ ʩʦʩʪʘʚʣʷʝʪ . 

ʆʪʙʦʨʪʦʚʢʘ ï ʧʦʣʫʯʝʥʠʝ ʙʦʨʪʘ ʜʠʘʤʝʪʨʦʤ ʧʫʪʝʤ ʚʜʘʚʣʠʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʙʠʪʳʤ ʦʪʚʝʨʩʪʠʝʤ ʚ ʤʘʪʨʠʮʫ (ʨʠʩ.14.46.ʛ). 
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ʌʦʨʤʦʠʟʤʝʥʝʥʠʝ ʦʮʝʥʠʚʘʶʪ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʪʙʦʨʪʦʚʢʠ  

, 

ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʪʘʣʣʘ ʟʘʛʦʪʦʚʢʠ ʠ ʝʝ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʡ ʪʦʣʱʠʥʳ . ɹʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʝʩʣʠ ʟʘʛʦ-

ʪʦʚʢʫ ʦʪʞʝʯʴ ʧʝʨʝʜ ʦʪʙʦʨʪʦʚʢʦʡ ʠʣʠ ʠʟʛʦʪʦʚʠʪʴ ʦʪʚʝʨʩʪʠʝ ʨʝʟʘʥʠʝʤ, ʩʦʟʜʘʶʱʠʤ 

ʤʝʥʴʰʝʝ ʫʧʨʦʯʥʝʥʠʝ ʫ ʢʨʘʷ ʦʪʚʝʨʩʪʠʷ. 

ʆʪʙʦʨʪʦʚʢʫ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʣʴʮʝʚʳʭ ʜʝʪʘʣʝʡ ʩ ʬʣʘʥʮʘʤʠ ʠ ʜʣʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʫʩʪʫʧʦʚ ʚ ʜʝʪʘʣʷʭ ʜʣʷ ʥʘʨʝʟʘʥʠʷ ʨʝʟʴʙʳ, ʩʚʘʨʢʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʚʝʣʠʯʝ-

ʥʠʷ ʞʝʩʪʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʤʘʣʦʡ ʤʘʩʩʝ. 

ɺʳʜʝʣʷʝʪʩʷ ʦʪʙʦʨʪʦʚʢʘ ʥʘʨʫʞʥʦʛʦ ʢʦʥʪʫʨʘ ï ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʚʳʩʦʢʠʭ ʙʦʨʪʦʚ ʧʦ 

ʥʘʨʫʞʥʦʤʫ ʢʨʠʚʦʣʠʥʝʡʥʦʤʫ ʢʨʘʶ ʟʘʛʦʪʦʚʢʠ. 

ʆʙʞʠʤ ï ʫʤʝʥʴʰʝʥʠʝ ʧʝʨʠʤʝʪʨʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʢʦʥʮʝʚʦʡ ʯʘʩʪʠ ʧʦʣʦʡ 

ʟʘʛʦʪʦʚʢʠ.  

ʇʨʦʠʟʚʦʜʠʪʩʷ ʟʘʪʘʣʢʠʚʘʥʠʝʤ ʟʘʛʦʪʦʚʢʠ ʚ ʩʫʞʘʶʱʫʶʩʷ ʧʦʣʦʩʪʴ ʤʘʪʨʠʮʳ (ʨʠʩ. 

8.ʜ). ɿʘ ʦʜʠʥ ʧʝʨʝʭʦʜ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ . ɼʣʷ ʙʦʣʴʰʝʛʦ ʬʦʨʤʦʠʟʤʝʥʝ-

ʥʠʷ ʚʳʧʦʣʥʷʶʪ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʦʙʞʠʤʘ. 

ʈʘʟʜʘʯʘ ï ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʠʤʝʪʨʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʢʦʥʮʝʚʦʡ ʯʘʩʪʠ ʧʦʣʦʡ 

ʟʘʛʦʪʦʚʢʠ ʢʦʥʠʯʝʩʢʠʤ ʧʫʘʥʩʦʥʦʤ; ʵʪʦ ʦʧʝʨʘʮʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʦʙʞʠʤʫ. 

ʈʝʣʴʝʬʥʘʷ ʬʦʨʤʦʚʢʘ ï ʤʝʩʪʥʦʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʛʦʪʦʚʢʠ ʩ ʮʝʣʴʶ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʨʝʣʴʝʬʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʥʴʰʝʥʠʷ ʪʦʣʱʠʥʳ ʟʘʛʦʪʦʚʢʠ (ʨʠʩ.14.46.ʝ). 

ʌʦʨʤʦʚʢʦʡ ʧʦʣʫʯʘʶʪ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʚʳʩʪʫʧʳ ʠ ʚʧʘʜʠʥʳ, ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ, 

ʣʘʙʠʨʠʥʪʥʳʝ ʫʧʣʦʪʥʝʥʠʷ. 

ʐʪʘʤʧʳ ʜʣʷ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ ʜʝʣʷʪʩʷ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʠʟʥʘʢʫ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʧʦʣʥʷʝʤʦʡ ʦʧʝʨʘʮʠʠ: ʚʳʨʫʙʥʳʝ, ʛʠʙʦʯʥʳʝ, ʚʳʪʷʞʥʳʝ ʠ ʪ.ʜ. ɺ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ ʨʘʟʣʠʯʘʶʪ ʦʜʥʦ- ʠ ʤʥʦʛʦʦʧʝʨʘʮʠʦʥʥʳʝ 

ʰʪʘʤʧʳ. ʄʥʦʛʦʦʧʝʨʘʮʠʦʥʥʳʝ ʰʪʘʤʧʳ ʙʳʚʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʚ ʢʦʪʦ-

ʨʳʭ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʟʘʛʦʪʦʚʢʠ ʧʦ ʥʝ-

ʩʢʦʣʴʢʠʤ ʨʘʙʦʯʠʤ ʧʦʟʠʮʠʷʤ ʰʪʘʤʧʘ, ʠ ʩʦʚʤʝʱʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʧʝʨʘ-
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ʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʦʜʥʦʡ ʧʦʟʠʮʠʠ, ʥʘʧʨʠʤʝʨ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʨʫʙʢʘ ʠ ʧʨʦʙʠʚʢʘ, 

ʚrʨʫʙʢʘ ʠ ʚʳʪʷʞʢʘ ʠ ʪ.ʜ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʰʪʘʤʧʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʫʘʥʩʦʥʳ ʠʣʠ ʤʘʪʨʠʮʳ ʦʪʩʫʪʩʪʚʫʶʪ, ʠ ʜʘʚʣʝʥʠʝ ʥʘ ʤʘʪʝʨʠʘʣ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʨʝʟʠʥʳ, ʞʠʜʢʦʩʪʠ ʠʣʠ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ (ʨʠʩ.9). ʇʨʠ ʵʪʦʤ 

ʨʝʟʠʥʘ ʠʣʠ ʞʠʜʢʦʩʪʴ ʣʝʛʢʦ ʫʜʘʣʷʶʪʩʷ ʠʟ ʰʪʘʤʧʦʚʘʥʥʦʡ ʜʝʪʘʣʠ, ʘ ʤʘʪʨʠʮʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʨʘʟʲʝʤʥʦʡ. 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʥʝʙʦʣʴʰʠʭ ʧʦ ʛʣʫʙʠʥʝ ʠʟʜʝʣʠʡ ʧʫʘʥʩʦʥ ʟʘʤʝʥʷʝʪ ʨʝʟʠʥʦʚʘʷ 

ʧʦʜʫʰʢʘ (ʨʠʩ.14.47.ʘ). ʉ ʧʦʤʦʱʴʶ ʨʝʟʠʥʳ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʩʝ ʦʧʝʨʘʮʠʠ: ʚʳ-

ʨʫʙʢʫ, ʛʠʙʢʫ, ʚʳʪʷʞʢʫ, ʬʦʨʤʦʚʢʫ. ʄʘʪʨʠʮʘ 3 ʢʨʝʧʠʪʩʷ ʢ ʩʪʦʣʫ, ʘ ʨʝʟʠʥʦʚʘʷ ʧʦʜʫʰ-

ʢʘ, ʧʦʤʝʱʝʥʥʘʷ ʚ ʩʪʘʣʴʥʫʶ ʦʙʦʡʤʫ 1, ʢʨʝʧʠʪʩʷ ʢ ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʧʨʝʩʩʘ (ʪʦʣʱʠʥʘ ʟʘ-

ʛʦʪʦʚʢʠ 2 ï ʜʦ 1,5 ʤʤ). 

  

 

ʈʠʩ. 14.47. ʉʭʝʤʳ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ ʧʨʠ ʧʦʤʦʱʠ ʵʣʘʩʪʠʯʥʦʡ ʩʨʝʜʳ ʠ ʞʠʜ-

ʢʦʩʪʠ 

 

ʈʝʟʠʥʦʚʳʝ ʧʫʘʥʩʦʥʳ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʚʳʪʷʞʢʝ ʠʟʜʝ-

ʣʠʡ ʩʣʦʞʥʦʡ ʬʦʨʤʳ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʜʠʘʤʝʪʨʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ (ʨʠʩ.14.47.ʙ). 

ʇʨʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʚʳʪʷʞʢʝ (ʨʠʩ.14.47.ʚ) ʧʦʣʳʝ ʜʝʪʘʣʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ, ʢʦ-

ʥʠʯʝʩʢʦʡ, ʩʬʝʨʠʯʝʩʢʦʡ ʠʣʠ ʜʨʫʛʦʡ ʬʦʨʤʳ ʧʦʣʫʯʘʶʪ ʥʘʜʘʚʣʠʚʘʥʠʝʤ ʥʘ ʟʘʛʦʪʦʚʢʫ 

ʞʠʜʢʦʩʪʴʶ ʠʣʠ ʞʠʜʢʦʩʪʴʶ, ʟʘʢʣʶʯʝʥʥʦʡ ʚ ʵʣʘʩʪʠʯʥʫʶ ʦʙʦʣʦʯʢʫ. 
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14.18.5 ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʤʝʪʦʜʳ ʰʪʘʤʧʦʚʢʠ  

 ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʩʦʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ. ʂʨʘʪʢʦʚʨʝʤʝʥʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ ʙʦʣʴʰʠʭ ʫʩʠʣʠʡ ʨʘʟʛʦʥʷʝʪ ʟʘʛʦʪʦʚʢʫ ʜʦ ʩʢʦʨʦʩʪʝʡ 150 ʤ/ʩ. ʇʦʩʣʝʜʫʶ-

ʱʝʝ ʝʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʥʘʢʦʧʣʝʥʥʦʡ ʚ ʧʝʨʠʦʜ ʨʘʟʛʦʥʘ ʢʠʥʝʪʠ-

ʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʆʩʥʦʚʥʳʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʣʠʩʪʦʚʦʡ ʰʪʘʤ-

ʧʦʚʢʠ ʷʚʣʷʶʪʩʷ: ʰʪʘʤʧʦʚʢʘ ʚʟʨʳʚʦʤ, ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ 

ʰʪʘʤʧʦʚʢʘ (ʨʠʩ.14.48). 

  

 

ʈʠʩ. 14.48. ʘ- ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʘʷ, ʙ ï ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʰʪʘʤʧʦʚʢʘ 

  

ʐʪʘʤʧʦʚʢʘ ʚʟʨʳʚʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʙʘʩʩʝʡʥʘʭ, ʥʘʧʦʣʥʝʥʥʳʭ ʚʦʜʦʡ 

(ʨʠʩ.10.ʘ). ɿʘʛʦʪʦʚʢʫ 3, ʟʘʞʘʪʫʶ ʤʝʞʜʫ ʤʘʪʨʠʮʝʡ 5 ʠ ʧʨʠʞʠʤʦʤ 4 ʦʧʫʩʢʘʶʪ ʚ ʙʘʩ-

ʩʝʡʥ ʩ ʚʦʜʦʡ 2. ʇʦʣʦʩʪʴ ʤʘʪʨʠʮʳ ʧʦʜ ʟʘʛʦʪʦʚʢʦʡ ʚʘʢʫʫʤʠʨʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʚʘʢʫ-

ʫʤʥʦʡ ʣʠʥʠʠ 6. ɿʘʨʷʜ ʩ ʜʝʪʦʥʘʪʦʨʦʤ 1 ʧʦʜʚʝʰʠʚʘʶʪ ʚ ʚʦʜʝ ʥʘʜ ʟʘʛʦʪʦʚʢʦʡ. ɺʟʨʳʚ 

ʦʙʨʘʟʫʝʪ ʚʦʣʥʫ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ, ʜʦʩʪʠʛʘʷ ʟʘʛʦʪʦʚʢʠ, ʚʳʟʳʚʘʝʪ ʝʝ ʨʘʟʛʦʥ. 

ʇʨʦʮʝʩʩ ʰʪʘʤʧʦʚʢʠ ʜʣʠʪʩʷ ʪʳʩʷʯʥʳʝ ʜʦʣʠ ʩʝʢʫʥʜʳ, ʘ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʟʘʛʦ-

ʪʦʚʢʠ ʩʦʠʟʤʝʨʠʤʳ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʤʝ-

ʪʘʣʣʝ. ʇʨʠ ʰʪʘʤʧʦʚʢʝ ʚʟʨʳʚʦʤ ʥʝ ʪʨʝʙʫʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʧʨʝʩʩʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ, ʢʦʥʩʪʨʫʢʮʠʷ ʰʪʘʤʧʘ ʢʨʘʡʥʝ ʧʨʦʩʪʘ. 

ʕʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʰʪʘʤʧʦʚʢʫ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʙʘʩʩʝʡʥʝ ʩ ʚʦʜʦʡ. 

ʋʜʘʨʥʘʷ ʚʦʣʥʘ, ʨʘʟʛʦʥʷʶʱʘʷ ʟʘʛʦʪʦʚʢʫ, ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʤ ʨʘʟʨʷʜʝ ʚ ʞʠʜʢʦʩʪʠ. ʄʦʱʥʳʡ ʠʩʢʨʦʚʦʡ ʨʘʟʨʷʜ ʧʦʜʦʙʝʥ ʚʟʨʳʚʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
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ʨʘʟʨʷʜʘ ʚ ʞʠʜʢʦʩʪʠ ʚʦʟʥʠʢʘʝʪ ʫʜʘʨʥʘʷ ʚʦʣʥʘ, ʢʦʪʦʨʘʷ, ʜʦʡʜʷ ʜʦ ʟʘʛʦʪʦʚʢʠ, ʦʢʘʟʳʚʘ-

ʝʪ ʥʘ ʥʝʝ ʩʠʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʜʝʬʦʨʤʠʨʫʝʪ ʝʝ ʧʦ ʤʘʪʨʠʮʝ. 

ʇʨʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʰʪʘʤʧʦʚʢʝ (ʨʠʩ.14.48. ʙ) ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʧʨʝ-

ʦʙʨʘʟʫʝʪʩʷ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ ʟʘ ʩʯʝʪ ʠʤʧʫʣʴʩʥʦʛʦ ʨʘʟʨʷʜʘ ʙʘʪʘʨʝʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʯʝ-

ʨʝʟ ʩʦʣʝʥʦʠʜ 7, ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʧʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʤʛʥʦʚʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʳ-

ʩʦʢʦʡ ʤʦʱʥʦʩʪʠ, ʥʘʚʦʜʷʱʝʝ ʚʠʭʨʝʚʳʝ ʪʦʢʠ ʚ ʪʨʫʙʯʘʪʦʡ ʪʦʢʦʧʨʦʚʦʜʷʱʝʡ ʟʘʛʦʪʦʚʢʝ 

3. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚʠʭʨʝʚʳʭ ʪʦʢʦʚ ʩ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʠʥʜʫʢ-

ʪʦʨʘ ʩʦʟʜʘʝʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʠʣʳ , ʜʝʬʦʨʤʠʨʫʶʱʠʝ ʟʘʛʦʪʦʚʢʫ. ɼʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʦʡ ʰʪʘʤʧʦʚʢʠ ʪʨʫʙʯʘʪʳʭ ʠ ʧʣʦʩʢʠʭ ʟʘʛʦʪʦʚʦʢ ʩʦʟʜʘʥʳ ʫʩʪʘʥʦʚʢʠ, ʥʘ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʦʙʞʠʤ, ʨʘʟʜʘʯʫ, ʬʦʨʤʦʚʢʫ ʠʦʧʝʨʘʮʠʠ ʧʦʣʫʯʝʥʠʷ ʥʝʨʘʟʲʝʤʥʳʭ ʩʦ-

ʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ. 

 

14.19  ɻʦʨʷʯʘʷ ʦʙʲʝʤʥʘʷ ʰʪʘʤʧʦʚʢʘ 

 ʆʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʦʡ ʥʘʟʳʚʘʶʪ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʧʦʢʦʚʦʢ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʬʦʨʤʦʦʙʨʘʟʫʶʱʫʶ ʧʦʣʦʩʪʴ ʰʪʘʤʧʘ, ʥʘʟʳʚʘʝʤʫʶ ʨʫʯʴʝʤ, ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʟʘʧʦʣʥʷʶʪ 

ʤʝʪʘʣʣʦʤ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʪ ʝʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʦʡ 

ʯʝʨʪʝʞʦʤ ʢʦʥʬʠʛʫʨʘʮʠʝʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʠ ʦʧʨʘʚʜʘʥʦ ʧʨʠ ʩʝʨʠʡʥʦʤ ʠ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ ʪʨʫʜʘ, ʩʥʠʞʘʶʪʩʷ ʦʪʭʦʜʳ ʤʝʪʘʣʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʚʩrʦʢʠʝ ʪʦʯʥʦʩʪʴ ʬʦʨʤʳ 

ʠʟʜʝʣʠʷ ʠ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʐʪʘʤʧʦʚʢʦʡ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʦʯʝʥʴ ʩʣʦʞʥʳʝ ʧʦ 

ʬʦʨʤʝ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠʝʤʘʤʠ ʩʚʦʙʦʜʥʦʡ ʢʦʚʢʠ. 

ʆʙʲʝʤʥʫʶ ʰʪʘʤʧʦʚʢʫ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠʩʭʦʜʥʦʡ ʟʘʛʦ-

ʪʦʚʢʠ ʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʜʝʣʷʪ ʥʘ ʭʦʣʦʜʥʫʶ ʠ ʛʦʨʷʯʫʶ. ʅʘʠʙʦʣʝʝ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʛʦʨʷʯʘʷ ʦʙʲʝʤʥʘʷ ʰʪʘʤʧʦʚʢʘ (ɻʆʐ), ʢʦʪʦʨʫʶ 

ʚʝʜʫʪ ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʥʷʪʠʝ ʫʧʨʦʯʥʝʥʠʷ. 

ʀʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʠ ʷʚʣʷʶʪʩʷ ʩʦʨʪʦʚʦʡ 

ʧʨʦʢʘʪ, ʧʨʝʩʩʦʚʘʥʥʳʝ ʧʨʫʪʢʠ, ʣʠʪʘʷ ʟʘʛʦʪʦʚʢʘ, ʚ ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ï 

ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʧʨʦʢʘʪ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. 
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14.19.1 ʌʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠ ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʝ 

 ʆʩʥʦʚʥʘʷ ʦʧʝʨʘʮʠʷ ɻʆʐ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʟʘ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʝʨʝ-

ʭʦʜʦʚ. ʇʨʠ ʢʘʞʜʦʤ ʧʝʨʝʭʦʜʝ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʨʘʙʦ-

ʯʝʡ ʧʦʣʦʩʪʴʶ ʰʪʘʤʧʘ ï ʨʫʯʴʝʤ (ʛʨʘʚʶʨʦʡ). ʇʝʨʝʭʦʜʳ ʠ ʨʫʯʴʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧ-

ʧʳ: ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʝ ʠ ʰʪʘʤʧʦʚʦʯʥʳʝ. ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ 

ʩʣʦʞʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʫʯʴʷʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 14.49. 

  

 

ʈʠʩ. 14.49. ʉʪʘʜʠʠ ʧʦʣʫʯʝʥʠʷ ʩʣʦʞʥʦʡ ʧʦʢʦʚʢʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʫʯʴʷʭ 

1 ï ʯʝʨʥʦʚʦʡ ʨʫʯʝʡ; 2 ï ʧʦʜʢʘʪʥʦʡ ʨʫʯʝʡ; 3 ï ʧʨʦʪʷʞʥʦʡ ʨʫʯʝʡ; 4 ï ʯʠʩʪʦʚʦʡ 

ʨʫʯʝʡ, 5 ï ʛʠʙʦʯʥʳʡ ʨʫʯʝʡ 

  

ɿʘʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʫʯʴʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʬʘʩʦʥʠʨʦʚʘʥʠʷ ʚ ʰʪʘʤʧʘʭ. 

ʌʘʩʦʥʠʨʦʚʘʥʠʝ ï ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʪʘʣʣʘ ʟʘʛʦʪʦʚʢʠ ʩ ʮʝʣʴʶ ʧʨʠʜʘʥʠʷ ʝʡ 

ʬʦʨʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʦʩʣʝʜʫʶʱʫʶ ʰʪʘʤʧʦʚʢʫ ʩ ʤʘʣʳʤ ʦʪʭʦʜʦʤ ʤʝʪʘʣʣʘ. 

ʂ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʤ ʨʫʯʴʷʤ ʦʪʥʦʩʷʪʩʷ ʧʨʦʪʷʞʥʦʡ, ʧʦʜʢʘʪʥʦʡ, ʛʠʙʦʯʥʳʡ ʠ ʧʝʨʝ-

ʞʠʤʥʦʡ, ʘ ʪʘʢʞʝ ʧʣʦʱʘʜʢʘ ʜʣʷ ʦʩʘʜʢʠ. 
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ʇʨʦʪʷʞʥʦʡ ʨʫʯʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʟʘ-

ʛʦʪʦʚʢʠ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʧʣʦʱʘʜʠ ʠʭ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʚʳʧʦʣʥʷʝʤʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʯʘʩʪʳʭ ʩʣʘʙʳʭ ʫʜʘʨʦʚ ʩ ʢʘʥʪʦʚʘʥʠʝʤ ʟʘʛʦʪʦʚʢʠ. 

ʇʦʜʢʘʪʥʦʡ ʨʫʯʝʡ ʩʣʫʞʠʪ ʜʣʷ ʤʝʩʪʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʩʝʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ (ʥʘʙʦʨʘ 

ʤʝʪʘʣʣʘ) ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʩʝʯʝʥʠʷ ʨʷʜʦʤ ʣʝʞʘʱʠʭ ʫʯʘʩʪʢʦʚ, ʪʦ ʝʩʪʴ ʜʣʷ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʦʙʲʝʤʘ ʤʝʪʘʣʣʘ ʚʜʦʣʴ ʦʩʠ ʟʘʛʦʪʦʚʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʝʛʦ ʚ 

ʧʦʢʦʚʢʝ. ʇʝʨʝʭʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʥʝʩʢʦʣʴʢʦ ʫʜʘʨʦʚ ʩ ʢʘʥʪʦʚʘʥʠʝʤ. 

ʇʝʨʝʞʠʤʥʦʡ ʨʫʯʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʟʘʛʦ-

ʪʦʚʢʠ ʚ ʤʝʩʪʘʭ, ʪʨʝʙʫʶʱʠʭ ʫʰʠʨʝʥʠʷ. ɺʳʧʦʣʥʷʝʪʩʷ ʟʘ 1é3 ʫʜʘʨʘ. 

ɻʠʙʦʯʥʳʡ ʨʫʯʝʡ ʧʨʠʤʝʥʷʶʪ ʪʦʣʴʢʦ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʧʦʢʦʚʦʢ, ʠʤʝʶʱʠʭ ʠʟʦʛʥʫ-

ʪʫʶ ʦʩʴ. ʉʣʫʞʠʪ ʜʣʷ ʧʨʠʜʘʥʠʷ ʟʘʛʦʪʦʚʢʝ ʬʦʨʤʳ ʧʦʢʦʚʢʠ ʚ ʧʣʦʩʢʦʩʪʠ ʨʘʟʝ̡ʤʘ. ʀʟ 

ʛʠʙʦʯʥʦʛʦ ʨʫʯʴʷ ʚ ʩʣʝʜʫʶɦ ʠʡ ʟʘʛʦʪʦʚʢʫ ʧʝʨʝʜʘʶʪ ʩ ʧʦʚʦʨʦʪʦʤ ʥʘ 90 
0
. 

ʇʨʠ ʰʪʘʤʧʦʚʢʝ ʧʦʢʦʚʦʢ, ʠʤʝʶʱʠʭ ʚ ʧʣʘʥʝ ʬʦʨʤʫ ʦʢʨʫʞʥʦʩʪʠ ʠʣʠ ʙʣʠʟʢʫʶ ʢ 

ʥʝʡ, ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʦʩʘʜʢʫ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʦ ʪʨʝʙʫʝʤʳʭ ʨʘʟʤʝʨʦʚ ʧʦ ʚʳʩʦʪʝ 

ʠ ʜʠʘʤʝʪʨʫ. ɼʣʷ ʵʪʦʛʦ ʥʘ ʧʣʦʩʢʦʩʪʠ ʰʪʘʤʧʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʧʣʦɦ ʘʜʢʫ ʜʣʷ ʦʩʘʜʢʠ. 

ʐʪʘʤʧʦʚʦʯʥʳʝ ʨʫʯʴʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʦʪʦʚʦʡ ʧʦʢʦʚʢʠ. ʂ ʰʪʘʤ-

ʧʦʚʦʯʥʳʤ ʨʫʯʴʷʤ ʦʪʥʦʩʷʪʩʷ ʯʝʨʥʦʚʦʡ (ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ) ʠ ʯʠʩʪʦʚʦʡ (ʦʢʦʥʯʘʪʝʣʴ-

ʥʳʡ). 

ʏʝʨʥʦʚʦʡ ʨʫʯʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʬʦʨʤʳ ʟʘʛʦʪʦʚ-

ʢʠ ʢ ʬʦʨʤʝ ʧʦʢʦʚʢʠ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ɻʣʫʙʠʥʘ ʨʫʯʴʷ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ, ʘ ʧʦ-

ʧʝʨʝʯʥʳʝ ʨʘʟʤʝʨʳ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʯʠʩʪʦʚʦʛʦ ʨʫʯʴʷ (ʯʪʦʙʳ ʟʘʛʦʪʦʚʢʘ ʩʚʦʙʦʜʥʦ ʫʢʣʘ-

ʜʳʚʘʣʘʩʴ ʚ ʯʠʩʪʦʚʦʡ ʨʫʯʝʡ). ʈʘʜʠʫʩʳ ʩʢʨʫʛʣʝʥʠʷ ʠ ʫʢʣʦʥʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ɺ ʦʪ-

ʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ʯʝʨʥʦʚʦʡ ʨʫʯʝʡ ʥʝ ʠʤʝʝʪ ʦʙʣʦʡʥʦʡ ʢʘʥʘʚʢʠ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʠʟʥʦʩʘ ʯʠʩʪʦʚʦʛʦ ʨʫʯʴʷ, ʥʦ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 

ʏʠʩʪʦʚʦʡ ʨʫʯʝʡ ʩʣʫʞʠʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʦʪʦʚʦʡ ʧʦʢʦʚʢʠ, ʠʤʝʝʪ ʨʘʟʤʝʨʳ çʛʦʨʷ-

ʯʝʡ ʧʦʢʦʚʢʠè, ʪʦ ʝʩʪʴ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʭʦʣʦʜʥʦʡ ʧʦʢʦʚʢʠ, ʥʘ ʚʝʣʠʯʠʥʫ ʫʩʘʜʢʠ. ɺ ʦʪ-

ʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ʧʦ ʧʝʨʠʤʝʪʨʫ ʨʫʯʴʷ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʦʙʣʦʡʥʘʷ ʢʘʥʘʚʢʘ, ʜʣʷ ʧʨʠʝʤʘ 

ʠʟʙʳʪʦʯʥʦʛʦ ʤʝʪʘʣʣʘ. ʏʠʩʪʦʚʦʡ ʨʫʯʝʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʝ ʰʪʘʤʧʘ, ʪʘʢ ʢʘʢ ʚ ʥʝʤ 

ʚʦʟʥʠʢʘʶʪ ʥʘʠʙʦʣʴh ʠʝ ʫʩʠʣʠʷ ʧʨʠ ʰʪʘʤʧʦʚʢʝ.  
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ɻʆʐ ʦʪʣʠʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʙʦʨʦʤ ʩʘʤʦʛʦ ʠʟʜʝʣʠʷ ʠ ʧʨʠʤʝʥʷʝʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ ʧʦʢʦʚʢʠ. ʇʦ ʬʦʨʤʝ ʚ ʧʣʘʥʝ ʧʦʢʦʚ-

ʢʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʜʠʩʢʠ ʠ ʧʦʢʦʚʢʠ ʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʳ. 

ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʢʨʫʛʣʳʝ ʠʣʠ ʢʚʘʜʨʘʪʥʳʝ ʧʦʢʦʚʢʠ, ʠʤʝʶʱʠʝ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʜʣʠʥʫ: ʰʝʩʪʝʨʥʠ, ʜʠʩʢʠ, ʬʣʘʥʮʳ, ʩʪʫʧʠʮʳ, ʢʨʳʰʢʠ ʠ ʜʨ. ʐʪʘʤ-

ʧʦʚʢʘ ʪʘʢʠʭ ʧʦʢʦʚʦʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʩʘʜʢʦʡ ʚ ʪʦʨʝʮ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʪʦʣʴʢʦ ʰʪʘʤʧʦʚʦʯʥʳʭ ʧʝʨʝʭʦʜʦʚ. 

ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʧʦʢʦʚʢʠ ʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʳ: ʚʘʣʳ, ʨʳʯʘʛʠ, ʰʘʪʫʥʳ 

ʠ ʜʨ. ʐʪʘʤʧʦʚʢʘ ʪʘʢʠʭ ʧʦʢʦʚʦʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʪʷʞʢʦʡ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ 

(ʧʣʘʰʤʷ). ʇʝʨʝʜ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʰʪʘʤʧʦʚʢʦʡ ʪʘʢʠʭ ʧʦʢʦʚʦʢ ʚ ʰʪʘʤʧʦʚʦʯʥʳʭ ʨʫʯʴʷʭ 

ʪʨʝʙʫʝʪʩʷ ʬʘʩʦʥʠʨʦʚʘʥʠʝ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʫʯʴʷʭ ʰʪʘʤʧʘ, 

ʩʚʦʙʦʜʥʦʡ ʢʦʚʢʦʡ ʠʣʠ ʥʘ ʢʦʚʦʯʥʳʭ ʚʘʣʴʮʘʭ. 

ʊʘʢ ʢʘʢ ʭʘʨʘʢʪʝʨ ʪʝʯʝʥʠʷ ʤʝʪʘʣʣʘ ʚ ʧʨʦʮʝʩʩʝ ʰʪʘʤʧʦʚʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʦʤ 

ʰʪʘʤʧʘ, ʪʦ ʵʪʦʪ ʧʨʠʟʥʘʢ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʩʥʦʚʥʳʤ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʧʦʩʦʙʦʚ 

ʰʪʘʤʧʦʚʢʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʰʪʘʤʧʘ ʚʳʜʝʣʷʶʪ ʰʪʘʤʧʦʚʢʫ ʚ ʦʪʢʨʳʪʳʭ ʠ ʟʘ-

ʢʨʳʪʳʭ ʰʪʘʤʧʘʭ (ʨʠʩ. 14.50). 

  

 

ʈʠʩ.14.50. ʉʭʝʤʳ ʰʪʘʤʧʦʚʢʠ ʚ ʦʪʢʨʳʪʳʭ ʠ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ: 1 ï ʦʙʣʦʡʥʘʷ 

ʢʘʥʘʚʢʘ 

  

ʐʪʘʤʧʦʚʢʘ ʚ ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʘʭ (ʨʠʩ.14.50.ʘ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʨʝʤʝʥʥʳʤ 

ʟʘʟʦʨʦʤ ʤʝʞʜʫ ʧʦʜʚʠʞʥʦʡ ʠ ʥʝʧʦʜʚʠʞʥʦʡ ʯʘʩʪʷʤʠ ʰʪʘʤʧʘ. ɺ ʵʪʦʪ ʟʘʟʦʨ ʚʳʪʝʢʘʝʪ 

ʯʘʩʪʴ ʤʝʪʘʣʣʘ ï ʦʙʣʦʡ, ʢʦʪʦʨʳʡ ʟʘʢʨʳʚʘʝʪ ʚʳʭʦʜ ʠʟ ʧʦʣʦʩʪʠ ʰʪʘʤʧʘ ʠ ʟʘʩʪʘʚʣʷʝʪ 

ʦʩʪʘʣʴʥʦʡ ʤʝʪʘʣʣ ʟʘʧʦʣʥʠʪʴ ʚʩʶ ʧʦʣʦʩʪʴ. ɺ ʢʦʥʝʯʥʳʡ ʤʦʤʝʥʪ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚ 

ʦʙʣʦʡ ʚʳʞʠʤʘʶʪʩʷ ʠʟʣʠʰʢʠ ʤʝʪʘʣʣʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʦʣʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ 
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ʧʨʝʜʲʷʚʣʷʪʴ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʟʘʛʦʪʦʚʦʢ ʧʦ ʤʘʩʩʝ. ʐʪʘʤʧʦʚʢʦʡ ʚ ʦʪ-

ʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦʢʦʚʢʠ ʚʩʝʭ ʪʠʧʦʚ. 

ʐʪʘʤʧʦʚʢʘ ʚ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ (ʨʠʩ.14.50.ʙ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦ-

ʣʦʩʪʴ ʰʪʘʤʧʘ ʚ ʧʨʦʮʝʩʩ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʟʘʢʨʳʪʦʡ. ɿʘʟʦʨ ʤʝʞʜʫ ʧʦʜʚʠʞ-

ʥʦʡ ʠ ʥʝʧʦʜʚʠʞʥʦʡ ʯʘʩʪʷʤʠ ʰʪʘʤʧʘ ʧʦʩʪʦʷʥʥʳʡ ʠ ʥʝʙʦʣʴʰʦʡ, ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʥʝʤ 

ʦʙʣʦʷ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ. ʋʩʪʨʦʡʩʪʚʦ ʪʘʢʠʭ ʰʪʘʤʧʦʚ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʤʘʰʠʥʳ, ʥʘ 

ʢʦʪʦʨʦʡ ʰʪʘʤʧʫʶʪ. ʅʘʧʨʠʤʝʨ, ʥʠʞʥʷʷ ʧʦʣʦʚʠʥʘ ʰʪʘʤʧʘ ʤʦʞʝʪ ʠʤʝʪʴ ʧʦʣʦʩʪʴ, ʘ 

ʚʝʨʭʥʷʷ ï ʚʳʩʪʫʧ (ʥʘ ʧʨʝʩʩʘʭ), ʠʣʠ ʚʝʨʭʥʷʷ ï ʧʦʣʦʩʪʴ, ʘ ʥʠʞʥʷʷ ï ʚʳʩʪʫʧ (ʥʘ ʤʦʣʦ-

ʪʘʭ). ɿʘʢʨʳʪʳʡ ʰʪʘʤʧ ʤʦʞʝʪ ʠʤʝʪʴ ʜʚʝ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲ-

ʝʤʘ (ʨʠʩ.14.50.ʚ).  

ʇʨʠ ʰʪʘʤʧʦʚʢʝ ʚ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʨʘʚʝʥʩʪʚʦ 

ʦʙʲʝʤʦʚ ʟʘʛʦʪʦʚʢʠ ʠ ʧʦʢʦʚʢʠ, ʠʥʘʯʝ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʤʝʪʘʣʣʘ ʥʝ ʟʘʧʦʣʥʷʁ ʪʩʷ ʫʛʣʳ 

ʧʦʣʦʩʪʠ ʰʪʘʤʧʘ, ʘ ʧʨʠ ʠʟʙʳʪʢʝ ʨʘʟʤʝʨ ʧʦʢʦʚʢʠ ʧʦ ʚʳʩʦʪʝ ʙʫʜʝʪ ʙʦʣʴʰʝ ʪʨʝʙʫʝʤʦʛʦ. 

ʆʪʨʝʟʢʘ ʟʘʛʦʪʦʚʦʢ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʰʪʘʤʧʦʚʢʠ ʚ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ï ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʩʭʦʜʘ ʤʝʪʘʣʣʘ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʦʙʣʦʷ. ʇʦʢʦʚʢʠ ʠʤʝʶʪ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʪʘʢ ʢʘʢ ʚʦʣʦʢʥʘ ʦʙʪʝʢʘʶʪ ʢʦʥʪʫʨ ʧʦʢʦʚʢʠ, ʘ ʥʝ ʧʝʨʝʨʝʟʘʶʪʩʷ ʚ ʤʝʩʪʝ ʚʳ-

ʭʦʜʘ ʤʝʪʘʣʣʘ ʚ ʦʙʣʦʡ. ʄʝʪʘʣʣ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʥʝʨʘʚʥʦ-

ʤʝʨʥʦʛʦ ʩʞʘʪʠʷ ʧʨʠ ʙʦʣʴʰʠʭ ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʷʭ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʙʦʣʴʰʠʝ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ ʠ ʰʪʘʤʧʦʚʘʪʴ ʤʘʣʦʧʣʘʩʪʠʯʥʳʝ ʩʧʣʘʚʳ.  

  

14.20.2 ʏʝʨʪʝʞ ʧʦʢʦʚʢʠ 

ʏʝʨʪʝʞ ʧʦʢʦʚʢʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʰʪʘʤʧʘ. ɽʛʦ ʚʳʧʦʣʥʷʶʪ ʥʘ ʦʩʥʦʚʝ ʯʝʨʪʝʞʘ ʜʝʪʘʣʠ 

ʧʦ ɻʆʉʊ 7505 ï ʇʦʢʦʚʢʠ ʩʪʘʣʴʥʳʝ ʰʪʘʤʧʦʚʘʥʥʳʝ. 

ʉʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʟʲʝʤʘ, ʪ.ʝ. ʧʦʚʝʨʭʥʦʩʪʴ, ʧʦ ʢʦʪʦ-

ʨʦʡ ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʧʦʣʦʚʠʥʳ ʰʪʘʤʧʘ. ʆʙʳʯʥʦ ʵʪʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʧʣʦʩʢʦʩʪʴʶ ʠʣʠ ʩʦʯʝʪʘʥʠʝʤ ʧʣʦʩʢʦʩʪʝʡ. ʆʥʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʫʜʘʣʝʥʠʷ ʠʟ ʰʪʘʤʧʘ ʛʦʪʦʚʦʡ ʧʦʢʦʚʢʠ. ʇʦʚʝʨʭʥʦʩʪʴ 
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ʨʘʟʲʝʤʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʧʣʦʩʢʦʩʪʠ ʜʚʫʭ ʥʘʠʙʦʣʴʰʠʭ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ, ʧʨʠ 

ʵʪʦʤ ʧʦʣʦʩʪʠ ʰʪʘʤʧʘ ʠʤʝʶʪ ʥʘʠʤʝʥʴʰʫʶ ʛʣʫʙʠʥʫ. 

ʇʨʠ ʰʪʘʤʧʦʚʢʝ ʚ ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ʧʣʦʩʢʦʩʪʴ ʨʘʟʲʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʢʦʥʪʨʦʣʴ ʩʜʚʠʛʘ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʝʡ ʰʪʘʤʧʘ ʧʦʩʣʝ ʦʙʨʝʟʢʠ ʦʙʣʦʷ. ɼʣʷ ʵʪʦʛʦ 

ʦʥʘ ʜʦʣʞʥʘ ʧʝʨʝʩʝʢʘʪʴ ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʢʦʚʢʠ (ʨʠʩ.14.51.ʘ). ɾʝʣʘʪʝʣʴ-

ʥʦ ʧʣʦʩʢʦʩʪʴ ʨʘʟʲʝʤʘ ʨʘʩʧʦʣʘʛʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʝʩʪʝʩʪʚʝʥʥʳʝ ʫʢʣʦʥʳ ʦʙʣʝʛʯʘʣʠ ʫʜʘ-

ʣʝʥʠʝ ʧʦʢʦʚʢʠ ʠʟ ʰʪʘʤʧʘ (ʨʠʩ.14.51.ʙ) ʜʘʞʝ ʙʝʟ ʚʳʪʘʣʢʠʚʘʪʝʣʝʡ ʠ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦ-

ʛʦ ʫʧʨʦʱʝʥʠʷ ʬʦʨʤʳ ʜʝʪʘʣʠ. 

  

 

ʈʠʩ.14.51. ɺʳʙʦʨ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʝʤʘ ʰʪʘʤʧʘ 

  

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦʣʦʞʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʝʤʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʢʨʦʩʪʨʫʢ-

ʪʫʨʦʡ ʤʝʪʘʣʣʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʰʝʩʪʝʨʝʥ ʧʣʦʩʢʦʩʪʴ ʨʘʟʲʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʦʩʠ ʜʝʪʘʣʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʘʢʨʦʩʪʨʫʢʪʫʨʘ ʧʦʣʫʯʘʝʪʩʷ ʦʜʠʥʘʢʦ-

ʚʦʡ ʫ ʚʩʝʭ ʟʫʙʴʝʚ ʰʝʩʪʝʨʥʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ. ʅʘ ʨʠʩ. 14.52 ʧʦ-

ʢʘʟʘʥ ʚʳʙʦʨ ʧʦʣʦʞʝʥʠʷ ʨʘʟʲʝʤʘ ʰʪʘʤʧʘ ʧʦ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ ʜʝʪʘʣʠ. ɽʩʣʠ ʜʝʪʘʣʴ 

ʨʘʙʦʪʘʝʪ ʥʘ ʩʨʝʟ ʧʦ ʣʠʥʠʠ ʘ ï ʘ, ʪʦ ʚʦʣʦʢʥʘ ʤʝʪʘʣʣʘ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʥʦ ʢ ʣʠʥʠʠ ʩʨʝʟʘ (ʧʦʣʦʞʝʥʠʝ II ï II). ʇʦʣʦʞʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʝʤʘ I ï I ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʞʝʣʘʪʝʣʴʥʦ. 
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ʈʠʩ.14.52. ʉʭʝʤʘ ʢ ʚʳʙʦʨʫ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʝʤʘ ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʜʝʪʘʣʠ 

  

ʇʨʠ ʚʳʙʦʨʝ ʧʣʦʩʢʦʩʪʠ ʨʘʟʲʝʤʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʚʝʨʭ-

ʥʦʩʪʝʡ ʧʦʢʦʚʢʠ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ɹʘʟʳ ʜʦʣʞʥʳ ʙʳʪʴ ʮʠ-

ʣʠʥʜʨʠʯʝʩʢʠʤʠ, ʙʝʟ ʰʪʘʤʧʦʚʦʯʥʳʭ ʫʢʣʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʧʨʠʧʫʩʢ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʜʦʣʞʝʥ ʙʳʪʴ ʦʜʠʥʘʢʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʙʨʘʙʦʪʢʠ. 

ʇʨʠ ʰʪʘʤʧʦʚʢʝ ʚ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ʧʣʦʩʢʦʩʪʴ ʨʘʟʲʝʤʘ ʚʳʙʠʨʘʶʪ ʧʦ ʪʦʨʮʝʚʦʡ 

ʥʘʠʙʦʣʴʰʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ. 

ʇʨʠʧʫʩʢʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ɻʆʉʊ 7505 ʩ ʫʯʝʪʦʤ 

ʪʦʯʥʦʩʪʠ ʧʦʢʦʚʢʠ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʜʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʝʡ ɻʆʐ 

(ʦʪʢʨʳʪʘʷ ʠʣʠ ʟʘʢʨʳʪʘʷ) ʠ ʥʘʟʥʘʯʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʩʦʧʨʷʛʘʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɼʦʧʫʩʢʠ ʫʯʠʪʳʚʘʶʪ ʚʦʟʤʦʞʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʚʩʣʝʜ-

ʩʪʚʠʝ ʥʝʜʦh ʪʘʤʧʦʚʢʠ ʧʦ ʚʳʩʦʪʝ, ʩʜʚʠʛʘ ʯʘʩʪʝʡ ʰʪʘʤʧʦʚ, ʠʭ ʠʟʥʦʩʘ ʠ ʪ.ʧ. 

ʂ ʢʫʟʥʝʯʥʳʤ ʥʘʧʫʩʢʘʤ ʦʪʥʦʩʷʪʩʷ ʰʪʘʤʧʦʚʦʯʥʳʝ ʫʢʣʦʥʳ, ʚʥʫʪʨʝʥʥʠʝ ʨʘʜʠʫʩʳ 

ʟʘʢʨʫʛʣʝʥʠʡ, ʧʝʨʝʤʳʯʢʠ ʦʪʚʝʨʩʪʠʡ. 

ʐʪʘʤʧʦʚʦʯʥʳʝ ʫʢʣʦʥʳ ʥʘʟʥʘʯʘʶʪʩʷ ʩʚʝʨʭ ʧʨʠʧʫʩʢʘ, ʦʥʠ ʧʦʚʳʰʘʶʪ ʦʪʭʦʜ ʤʝ-

ʪʘʣʣʘ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʫʪʷʞʝʣʷʶʪ ʧʦʢʦʚʢʫ. ɼʣʷ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦ-

ʩʪʝʡ, ʚʩʣʝʜʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʫʩʘʜʢʠ, ʫʢʣʦʥʳ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ. 

ɺʩʝ ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʧʨʷʛʘʶʪʩʷ ʧʦ ʨʘʜʠʫʩʘʤ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʣʫʯʰʝʛʦ ʟʘʧʦʣʥʝʥʠʷ ʧʦʣʦʩʪʠ ʰʪʘʤʧʘ ʠ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʝʛʦ ʦʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ 

ʠʟʥʦʩʘ ʠ ʧʦʣʦʤʦʢ. ʈʘʜʠʫʩʳ ʩʢʨʫʛʣʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʛʣʫʙʠʥʳ ʧʦʣʦʩʪʠ ʰʪʘʤʧʘ. ɺʥʫʪ-

ʨʝʥʥʠʝ ʨʘʜʠʫʩʳ ʩʢʨʫʛʣʝʥʠʷ ʚ 3é4 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘʨʫʞʥʳʝ. ʅʘʨʫʞʥʳʝ ʨʘʜʠʫʩʳ 

ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʶʪ 1é6
0
. 

ʇʨʠ ʰʪʘʤʧʦʚʢʝ ʚ ʰʪʘʤʧʘʭ ʩ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʨʘʟʲʝʤʘ ʥʝʣʴʟʷ ʧʦʣʫʯʠʪʴ ʩʢʚʦʟ-

ʥʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʧʦʢʦʚʢʝ, ʧʦʵʪʦʤʫ ʥʘʥʦʩʷʪ ʪʦʣʴʢʦ ʥʘʤʝʪʢʫ ʦʪʚʝʨʩʪʠʷ ʩ ʧʝʨʝʤʳʯʢʦʡ-
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ʧʣʝʥʢʦʡ, ʫʜʘʣʷʝʤʦʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʰʪʘʤʧʘʭ. ʊʦʣʱʠʥʘ ʧʝʨʝʤʳʯʢʠ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ ʦʪʚʝʨʩʪʠʷ , ʥʦ ʥʝ ʜʦʣʞʥʘ 

ʙʳʪʴ ʤʝʥʝʝ 4 ʤʤ. ʆʪʚʝʨʩʪʠʷ ʜʠʘʤʝʪʨʦʤ ʤʝʥʝʝ 30 ʤʤ ʥʝ ʰʪʘʤʧʫʶʪʩʷ 

  

14.20.3 ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʠ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʢʦʚʢʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘ-

ʮʠʠ: ʦʪʨʝʟʢʘ ʧʨʦʢʘʪʘ ʥʘ ʤʝʨʥʳʝ ʟʘʛʦʪʦʚʢʠ, ʥʘʛʨʝʚ, ʰʪʘʤʧʦʚʢʘ, ʦʙʨʝʟʢʘ ʦʙʣʦʷ ʠ ʧʨʦ-

ʙʠʚʢʘ ʧʣʝʥʦʢ, ʧʨʘʚʢʘ, ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʦʯʠʩʪʢʘ ʧʦʢʦʚʦʢ ʦʪ ʦʢʘʣʠʥʳ, ʢʘʣʠʙ-

ʨʦʚʢʘ, ʢʦʥʪʨʦʣʴ ʛʦʪʦʚʳʭ ʧʦʢʦʚʦʢ. 

ʇʝʨʝʜ ʰʪʘʤʧʦʚʢʦʡ ʟʘʛʦʪʦʚʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʛʨʝʪʳ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʤʫ ʦʙʲ-

ʝʤʫ ʜʦ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠ ʥʘʛʨʝʚʝ ʜʦʣʞʥʳ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʤʠ ʦʢʘʣʠʥʦ-

ʦʙʨʘʟʦʚʘʥʠʝ (ʦʢʠʩʣʝʥʠʝ) ʠ ʦʙʝʟʫʛʣʝʨʦʞʠʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ. ʀʩʧʦʣʴʟʫʶʪ-

ʩʷ ʵʣʝʢʪʨʦʢʦʥʪʘʢʪʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʚ ʢʦʪʦʨʳʭ ʟʘʛʦʪʦʚʢʘ, ʟʘʞʘʪʘʷ ʤʝʜʥʳʤʠ ʢʦʥʪʘʢʪʘ-

ʤʠ, ʥʘʛʨʝʚʘʝʪʩʷ ʧʨʠ ʧʨʦʧʫʩʢʘʥʠʠ ʧʦ ʥʝʡ ʪʦʢʘ; ʠʥʜʫʢʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʚ ʢʦʪʦʨʳʭ 

ʟʘʛʦʪʦʚʢʘ ʥʘʛʨʝʚʘʝʪʩʷ ʚʠʭʨʝʚʳʤʠ ʪʦʢʘʤʠ; ʛʘʟʦʚʳʝ ʧʝʯʠ, ʩ ʙʝʟʦʢʠʩʣʠʪʝʣʴʥʳʤ ʥʘʛʨʝ-

ʚʦʤ ʟʘʛʦʪʦʚʦʢ ʚ ʟʘʱʠʪʥʦʡ ʘʪʤʦʩʬʝʨʝ. 

ʐʪʘʤʧʦʚʢʫ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʦʪʢʨʳʪʳʭ ʠ ʟʘʢʨʳʪʳʭ ʰʪʘʤʧʘʭ. ɺ ʦʪʢʨʳʪʳʭ 

ʰʪʘʤʧʘʭ ʧʦʣʫʯʘʶʪ ʧʦʢʦʚʢʠ ʫʜʣʠʥʝʥʥʦʡ ʠ ʦʩʝʩʠʤʤʝʪʨʠʯʥʦʡ ʬʦʨʤʳ. ɺ ʟʘʢʨʳʪʳʭ 

ʰʪʘʤʧʘʭ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʩʝʩʠʤʤʝʪʨʠʯʥʳʝ ʧʦʢʦʚʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ ʤʘʣʦʧʣʘ-

ʩʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʢʦʚʢʠ ʧʨʦʩʪʦʡ ʬʦʨʤʳ ʰʪʘʤʧʫʶʪ ʚ ʰʪʘʤʧʘʭ ʩ ʦʜʥʦʡ ʧʦʣʦ-

ʩʪʴʶ. ʉʣʦʞʥʳʝ ʧʦʢʦʚʢʠ ʩ ʨʝʟʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩʝʯʝʥʠʡ ʧʦ ʜʣʠʥʝ, ʩ ʠʟʦʛʥʫʪʦʡ ʦʩʴʶ 

ʠ ʪ.ʧ. ʰʪʘʤʧʫʶʪ ʚ ʤʥʦʛʦʨʫʯʴʝʚʳʭ ʰʪʘʤʧʘʭ. 

ʇʦʩʣʝ ʰʪʘʤʧʦʚʢʠ ʚ ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ʧʨʦʠʟʚʦʜʷʪ ʦʙʨʝʟʘʥʠʝ ʦʙʣʦʷ ʠ ʧʨʦʙʠʚʢʫ 

ʧʣʝʥʦʢ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʰʪʘʤʧʘʭ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʘ ʢʨʠʚʦʰʠʧʥʳʭ ʧʨʝʩʩʘʭ 

(ʨʠʩ.14.53). 
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ʈʠʩ. 14.53. ʉʭʝʤʳ ʦʙʨʝʟʘʥʠʷ ʦʙʣʦʷ (ʘ) ʠ ʧʨʦʙʠʚʢʠ ʧʣʝʥʦʢ (ʙ) 

  

ʇʨʘʚʢʫ ʰʪʘʤʧʦʚʘʥʥʳʭ ʧʦʢʦʚʦʢ ʚʳʧʦʣʥʷʶʪ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʠʩʢʨʠʚʣʝʥʠʷ ʦʩʝʡ ʠ 

ʠʩʢʘʞʝʥʠʷ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʟʘʪʨʫʜʥʝʥʥʦʤ ʠʟʚʣʝʯʝʥʠʠ ʧʦʢʦ-

ʚʦʢ ʠʟ ʰʪʘʤʧʘ, ʧʦʩʣʝ ʦʙʨʝʟʘʥʠʷ ʦʙʣʦʷ, ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. ʂʨʫʧʥʳʝ ʧʦ-

ʢʦʚʢʠ ʠ ʧʦʢʦʚʢʠ ʠʟ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʧʨʘʚʷʪ ʚ ʛʦ-

ʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ ʣʠʙʦ ʚ ʯʠʩʪʦʚʦʤ ʨʫʯʴʝ ʰʪʘʤʧʘ ʩʨʘʟʫ ʧʦʩʣʝ ʦʙʨʝʟʘʥʠʷ ʦʙʣʦʷ, ʣʠʙʦ 

ʥʘ ʦʙʨʝʟʥʦʤ ʧʨʝʩʩʝ (ʦʙʨʝʟʥʦʡ ʰʪʘʤʧ ʩʦʚʤʝʱʘʝʪʩʷ ʩ ʧʨʘʚʦʯʥʳʤ ʰʪʘʤʧʦʤ), ʣʠʙʦ ʥʘ 

ʦʪʜʝʣʴʥʦʡ ʤʘʰʠʥʝ. ʄʝʣʢʠʝ ʧʦʢʦʚʢʠ ʧʨʘʚʷʪ ʥʘ ʚʠʥʪʦʚʳʭ ʧʨʝʩʩʘʭ ʚ ʭʦʣʦʜʥʦʤ ʩʦʩʪʦ-

ʷʥʠʠ ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʊʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʦʢʦʚʦʢ ʠ ʦʙʣʝʛʯʝʥʠʷ ʠʭ ʦʙʨʘʙʦʪʢʠ ʨʝʟʘʥʠʝʤ. ʆʪʞʠʛ ʩʥʠʤʘʝʪ ʚ ʧʦʢʦʚʢʘʭ ʠʟ 

ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʦʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʠʟʤʝʣʴʯʘʝʪ 

ʟʝʨʥʦ, ʩʥʠʞʘʝʪ ʪʚʝʨʜʦʩʪʴ, ʧʦʚʳʰʘʝʪ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʚʷʟʢʦʩʪʴ. ʅʦʨʤʘʣʠʟʘʮʠʶ ʧʨʠ-

ʤʝʥʷʶʪ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʧʦʢʦʚʢʘʭ ʠʟ ʩʪʘʣʝʡ ʩ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʜʦ 0,4%. 

ʆʯʠʩʪʢʫ ʧʦʢʦʚʦʢ ʦʪ ʦʢʘʣʠʥʳ ʧʨʦʠʟʚʦʜʷʪ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʢʦʚʦʢ, ʫʤʝʥʴʰʝʥʠʷ ʠʟʥʦʩʘ ʤʝʪʘʣʣʦʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʘʚʠʣʴʥʦʡ ʫʩʪʘʥʦʚ-

ʢʠ ʟʘʛʦʪʦʚʢʠ ʥʘ ʤʝʪʘʣʣʦʨʝʞʫʱʠʭ ʩʪʘʥʢʘʭ. ʅʘ ʜʨʦʙʝʩʪʨʫʡʥʳʭ ʫʩʪʘʥʦʚʢʘʭ ʦʢʘʣʠʥʫ ʩ 

ʧʢʦʚʦʢ, ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʧʦ ʣʝʥʪʝ ʢʦʥʚʝʡʝʨʘ, ʩʙʠʚʘʶʪ ʧʦʪʦʢʦʤ ʙʳʩʪʨʦ ʣʝʪʷʱʝʡ 

ʜʨʦʙʠ ʜʠʘʤʝʪʨʦʤ 1é2 ʤʤ. ɺ ʛʘʣʪʦʚʦʯʥʳʭ ʙʘʨʘʙʘʥʘʭ ʦʢʘʣʠʥʘ ʫʜʘʣʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 

ʫʜʘʨʘʤ ʧʦʢʦʚʦʢ ʜʨʫʛ ʦ ʜʨʫʛʘ ʠ ʦ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʟʚʝʟʜʦʯʢʠ, ʟʘʢʣʘʜʳʚʘʝʤʳʝ ʚʦ ʚʨʘ-

ʱʘʶʱʠʡʩʷ ʙʘʨʘʙʘʥ. 
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ʂʘʣʠʙʨʦʚʢʘ ʧʦʢʦʚʦʢ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʚʩʝʡ ʧʦʢʦʚʢʠ ʠʣʠ ʦʪʜʝʣʴʥʳʭ 

ʝʝ ʫʯʘʩʪʢʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʦʩʣʝʜʫʶʱʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʫʩʪʨʘʥʷʝʪʩʷ 

ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʰʣʠʬʦʚʘʥʠʝʤ. ʈʘʟʣʠʯʘʶʪ ʧʣʦʩʢʦʩʪʥʫʶ ʠ 

ʦʙʲʝʤʥʫʶ ʢʘʣʠʙʨʦʚʢʫ. ʇʣʦʩʢʦʩʪʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʩʣʫʞʠʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʳʭ ʚʝʨ-

ʪʠʢʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʥʘ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʫʯʘʩʪʢʘʭ ʧʦʢʦʚʢʠ. ʆʙʲʝʤʥʦʡ ʢʘʣʠʙ-

ʨʦʚʢʦʡ ʧʦʚʳʰʘʶʪ ʪʦʯʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʧʦʢʦʚʢʠ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʫʣʫʯʰʘʶʪ 

ʢʘʯʝʩʪʚʦ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ. ʂʘʣʠʙʨʫʶʪ ʚ ʰʪʘʤʧʘʭ ʩ ʨʫʯʴʷʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʦʥ-

ʬʠʛʫʨʘʮʠʠ ʧʦʢʦʚʢʠ. 

 

14.20.4 ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʠ 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʠ ʤʦʣʦʪʳ ʰʪʘʤʧʦʚʦʯʥʳʝ, ʛʦʨʷ-

ʯʝʰʪʘʤʧʦʚʦʯʥʳʝ ʢʨʠʚʦʰʠʧʥʳʝ ʧʨʝʩʩʳ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʚʦʯʥʳʝ ʤʘʰʠʥʳ. ʇʨʦʮʝʩ-

ʩʳ ʰʪʘʤʧʦʚʢʠ ʥʘ ʵʪʠʭ ʤʘʰʠʥʘʭ ʠʤʝʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʫʩʪʨʦʡ-

ʩʪʚʦʤ ʠ ʧʨʠʥʮʠʧʦʤ ʠʭ ʜʝʡʩʪʚʠʷ. 

14.20.4.1 ɻʦʨʷʯʘʷ ʦʙʲʝʤʥʘʷ ʰʪʘʤʧʦʚʢʘ ʥʘ ʤʦʣʦʪʘʭ 

ʆʩʥʦʚʥʳʤ ʪʠʧʦʤ ʤʦʣʦʪʦʚ ʷʚʣʷʶʪʩʷ ʧʘʨʦʚʦʟʜʫʰʥʳʝ ʰʪʘʤʧʦʚʦʯʥʳʝ ʤʦʣʦʪʳ. ʀʭ 

ʢʦʥʩʪʨʫʢʮʠʷ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʚʦʯʥʳʭ ʤʦʣʦʪʦʚ. ʉʪʦʡʢʘ ʩʪʘʥʠʥʳ ʫʩʪʘʥʘʚ-

ʣʠʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʰʘʙʦʪʝ. ʄʦʣʦʪʳ ʠʤʝʶʪ ʫʩʠʣʝʥʥʳʝ ʨʝʛʫʣʠʨʫʝʤʳʝ 

ʥʘʧʨʘʚʣʷʶʱʠʝ ʜʣʷ ʜʚʠʞʝʥʠʷ ʙʘʙʳ. ʄʘʩʩʘ ʰʘʙʦʪʘ ʧʨʝʚʳʰʘʝʪ ʤʘʩʩʫ ʧʘʜʘʶʱʠʭ ʯʘ-

ʩʪʝʡ ʚ 30é30 ʨʘʟ. ɺʩʝ ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʪʦʯʥʦʩʪʴ ʩʦʫʜʘʨʝʥʠʷ ʰʪʘʤ-

ʧʦʚ. 

ʄʘʩʩʘ ʧʘʜʘʶʱʠʭ ʯʘʩʪʝʡ ʩʦʩʪʘʚʣʷʝʪ 630é25000 ʢʛ. 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʤʦʣʦʪʳ ʙʝʩʰʘʙʦʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʐʘʙʦʪ ʟʘʤʝʥʝʥ ʧʦʜʚʠʞʥʦʡ 

ʥʠʞʥʝʡ ʙʘʙʦʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʚʝʨʭʥʝʡ ʙʘʙʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʚʷ-

ʟʴʶ. ʕʥʝʨʛʠʷ ʫʜʘʨʘ ʧʦʛʣʦʱʘʝʪʩʷ ʤʝʭʘʥʠʟʤʘʤʠ ʤʦʣʦʪʘ. ʇʨʠ ʩʦʫʜʘʨʝʥʠʠ ʚʝʨʭʥʝʡ ʠ 

ʥʠʞʥʝʡ ʙʘʙ ʨʘʟʚʠʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʵʥʝʨʛʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʰʪʘʤʧʦʚʘʪʴ ʧʦʢʦʚʢʠ ʚ 

ʦʜʥʦʨʫʯʴʝʚʳʭ ʰʪʘʤʧʘʭ. 

ʆʩʦʙʝʥʥʦʩʪʷʤʠ ɻʆʐ ʥʘ ʤʦʣʦʪʘʭ ʷʚʣʷʶʪʩʷ ʫʜʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʠʨʫʁ ʱʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʭʦʜʘ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ ʠ ʚʝʣʠʯʠʥʳ ʫʜʘ-

ʨʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʢʘʥʪʦʚʘʥʠʠ ʟʘʛʦʪʦʚʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦ-
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ʠʟʚʦʜʠʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʪʘʣʣʘ. ʅʘ ʤʦʣʦʪʘʭ ʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʟʘʛʦ-

ʪʦʚʠʪʝʣʴʥʳʭ ʧʝʨʝʭʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʪʷʞʢʠ ʠ ʧʦʜʢʘʪʘ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʰʪʘʤʧʘ ʟʘ-

ʧʦʣʥʷʝʪʩʷ ʣʫʯʰʝ. ʏʘʩʪʠ ʰʪʘʤʧʘ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʥʘ ʤʦʣʦʪʝ ʜʦʣʞʥʳ ʩʤʳʢʘʪʴʩʷ. 

 

ʈʠʩ.14.54. ɺʠʜʳ ʦʙʣʦʡʥʦʡ ʢʘʥʘʚʢʠ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʥʘ ʤʦʣʦʪʘʭ 

 

ʇʨʠ ʰʪʘʤʧʦʚʢʝ ʚ ʦʪʢʨʳʪʳʭ ʰʪʘʤʧʘʭ ʦʙʣʦʡʥʘʷ ʢʘʥʘʚʢʘ ʠʤʝʝʪ ʚʠʜ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʡ ʥʘ ʨʠʩ. 14.54. 

 ʈʘʟʤʝʨʳ ʦʙʣʦʡʥʦʡ ʢʘʥʘʚʢʠ (ʨʠʩ. 14.54.ʘ) ʥʘʟʥʘʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞ-

ʥʦʩʪʠ ʧʦʢʦʚʢʠ ʠ ʝʝ ʨʘʟʤʝʨʦʚ ʚ ʧʣʘʥʝ. ʂʣʠʥʦʚʘʷ ʦʙʣʦʡʥʘʷ ʢʘʥʘʚʢʘ (ʨʠʩ. 14.54. ʙ) ʧʦʟ-

ʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʥʘ ʦʙʣʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʝʯʝʥʠʶ 

ʤʝʪʘʣʣʘ. 

ʇʨʠ ʟʘʢʨʳʪʦʡ ʰʪʘʤʧʦʚʢʝ ʥʘ ʤʦʣʦʪʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʰʪʘʤʧʳ ʩ ʦʜʥʠʤ ʠ ʜʚʫʤʷ 

ʟʘʤʢʘʤʠ. ʂʦʥʩʪʨʫʢʮʠʠ ʰʪʘʤʧʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 7. 

ʐʪʘʤʧʳ ʩ ʦʜʥʠʤ ʟʘʤʢʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʘʱʝ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʨʦʱʝ ʚ ʠʟʛʦʪʦʚʣʝ-

ʥʠʠ. ʅʦ ʦʥʠ ʪʨʝʙʫʶʪ ʪʦʯʥʦʡ ʥʘʣʘʜʢʠ ʠ ʭʦʨʦʰʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺʪʦʨʦʡ 

ʟʘʤʦʢ (ʙʦʣʴʰʠʡ ʢʦʥʫʩ) ʧʨʝʜʦʭʨʘʥʷʝʪ ʧʝʨʚʳʡ ʟʘʤʦʢ ʠ ʫʧʨʦʱʘʝʪ ʥʘʣʘʜʢʫ ʰʪʘʤʧʘ, ʥʦ 

ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʝʛʦ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʘ.  
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ʈʠʩ.14.55. ʂʦʥʩʪʨʫʢʮʠʠ ʟʘʢʨʳʪʳʭ ʤʦʣʦʪʦʚʳʭ ʰʪʘʤʧʦʚ 

ʘ ï ʩ ʦʜʥʠʤ ʟʘʤʢʦʤ; ʙ ï ʩ ʜʚʫʤʷ ʟʘʤʢʘʤʠ 

  

ʅʘ ʤʦʣʦʪʘʭ ʧʦʢʦʚʢʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʩ ʩʘʤʳʤʠ ʥʠʟʢʠʤʠ ʢʣʘʩʩʘʤʠ ʪʦʯʥʦʩʪʠ: 

ʊ4, ʊ5. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʤʝʱʝʥʠʷ ʯʘʩʪʝʡ ʰʪʘʤʧʘ, ʦʪʩʫʪʩʪʚʠʝʤ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʰʪʘʤʧʘ, ʫʜʘʨʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. 

ɼʦʧʫʩʢʘʝʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦʢʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʧʨʠʧʫʩʢʘʤ, ʧʦɻ ʪʦʤʫ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʫʚʝʣʠʯʝʥʥʳʤʠ. 

ʂʫʟʥʝʯʥʳʝ ʥʘʧʫʩʢʠ ʠʤʝʶʪ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ɺʚʠʜʫ ʫʜʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʨʘʙʦʪʳ ʤʦʣʦʪʘ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʰʪʘʤʧʘ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʪʘʣʢʠʚʘʪʝʣʠ, ʧʦʵʪʦʤʫ 

ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʧʦʢʦʚʢʠ ʠʟ ʨʫʯʴʷ ʰʪʘʤʧʘ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʧʦʢʦʚʦʢ 

ʦʬʦʨʤʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʰʪʘʤʧʦʚʦʯʥʳʝ ʫʢʣʦʥʳ: ʥʘʨʫʞʥʳʝ ï ʜʦ 7 
0
, ʚʥʫʪʨʝʥʥʠʝ 

ï ʜʦ 10 
0
. ʈʘʜʠʫʩʳ ʟʘʢʨʫʛʣʝʥʠʷ ʥʘʟʥʘʯʘʶʪʩʷ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʪʝʯʝʥʠʷ ʤʝʪʘʣʣʘ, ʧʦʚr -

ʰʝʥʠʷ ʩʪʦʡʢʦʩʪʠ ʰʪʘʤʧʘ, ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʦʣʦʢʦʥ. 

  

14.20.4.2 ɻʦʨʷʯʘʷ ʦʙʲʝʤʥʘʷ ʰʪʘʤʧʦʚʢʘ ʥʘ ʧʨʝʩʩʘʭ 
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ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʨʠʚʦʰʠʧʥʳʝ ʛʦʨʷʯʝʰʪʘʤʧʦʚʦʯʥʳʝ ʧʨʝʩʩʳ. ɺʳ-

ʙʦʨ ʧʨʝʩʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʥʦʤʠʥʘʣʴʥʦʤʫ ʫʩʠʣʠʶ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪ 6,7é100 

ʄʅ. 

ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʩʩʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʞʝʩʪʢʠʡ ʧʨʠʚʦʜ, ʥʝ ʧʦʟ-

ʚʦʣʷʶʱʠʡ ʠʟʤʝʥʷʪʴ ʭʦʜ ʧʦʣʟʫʥʘ, ʦʪʩʫʪʩʪʚʠʝ ʫʜʘʨʥʳʭ ʥʘʛʨʫʟʦʢ. 

ɾʝʩʪʢʠʡ ʧʨʠʚʦʜ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʧʝʨʝʭʦʜʳ, ʪʨʝʙʫʶʱʠʝ ʧʦʩʪʝʧʝʥʥʦ 

ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʦʙʞʘʪʠʷ ʩ ʢʘʥʪʦʚʘʥʠʝʤ, (ʧʨʦʪʷʞʢʘ, ʧʦʜʢʘʪ). ɼʣʷ ʬʘʩʦʥʠʨʦʚʘʥʠʷ ʟʘ-

ʛʦʪʦʚʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʫʯʴʠ: ʧʝʨʝʞʠʤʥʦʡ, ʛʠʙʦʯʥʳʡ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʥʘ ʧʨʝʩʩʘʭ ʩʣʦʞʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʠʤʝʶʱʠʭ ʫʜʣʠʥʝʥʥʫʶ 

ʬʦʨʤʫ ʚ ʧʣʘʥʝ (ʰʘʪʫʥʳ, ʪʫʨʙʠʥʥʳʝ ʣʦʧʘʪʢʠ), ʬʘʩʦʥʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦ-

ʚʦʯʥʳʤʠ ʚʘʣʴʮʘʤʠ, ʩʚʦʙʦʜʥʦʡ ʢʦʚʢʦʡ, ʚʳʩʘʜʢʦʡ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʚʦʯʥʳʭ ʤʘʰʠ-

ʥʘʭ. 

ʆʪʩʫʪʩʪʚʠʝ ʫʜʘʨʥʳʭ ʥʘʛʨʫʟʦʢ ʧʦʟʚʦʣʷʝʪ ʥʝ ʧʨʠʤʝʥʷʪʴ ʤʘʩʩʠʚʥʳʝ ʰʘʙʦʪʳ, ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʩʙʦʨʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʰʪʘʤʧʦʚ (ʙʣʦʢ-ʰʪʘʤʧʳ). 

ʇʨʠ ʦʪʢʨʳʪʦʡ ʰʪʘʤʧʦʚʢʝ ʥʘ ʧʨʝʩʩʘʭ ʯʘʩʪʠ ʰʪʘʤʧʘ ʥʝ ʜʦʣʞʥʳ ʩʤʳʢʘʪʴʩʷ ʥʘ 

ʚʝʣʠʯʠʥʫ, ʨʘʚʥʫʶ ʪʦʣʱʠʥʝ ʦʙʣʦʷ. ʇʦʣʦʩʪʴ ʰʪʘʤʧʘ ʚʳʧʦʣʥʷʝʪʩʷ ʦʪʢʨʳʪʦʡ ʠ ʦʙʣʦʡ-

ʥʘʷ ʢʘʥʘʚʢʘ ʠʤʝʝʪ ʚʠʜ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ.14.56.  

  

 

ʈʠʩ.14.56. ɺʠʜ ʦʙʣʦʡʥʦʡ ʢʘʥʘʚʢʠ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʥʘ ʧʨʝʩʩʘʭ 

 

ɼʣʷ ʟʘʢʨʳʪʦʡ ʰʪʘʤʧʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʰʪʘʤʧʳ ʜʚʫʭ ʚʠʜʦʚ: 

¶ ʩ ʮʝʣʴʥʦʡ ʤʘʪʨʠʮʝʡ, ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʢʦʚʦʢ ʪʠʧʘ ʪʝʣ ʚʨʘʱʝʥʠʷ, ʫʩʠʣʠʝ 

ʨʘʩʧʦʨʘ ʚ ʥʠʭ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʤʘʪʨʠʮʝʡ ʠ ʥʝ ʧʝʨʝʜʘʝʪʩʷ ʧʦʣʟʫʥʫ ʧʨʝʩʩʘ;  

¶ ʩ ʨʘʟʲʝʤʥʦʡ ʤʘʪʨʠʮʝʡ, ʜʣʷ ʣʝʛʢʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʧʦʣʦʩʪʠ ʰʪʘʤʧʘ ʧʦʢʦʚʦʢ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʰʪʘʤʧʦʚʦʯʥʳʝ ʫʢʣʦʥʳ.  
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ʇʦʢʦʚʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʧʨʝʩʩʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʧʨʠʧʫʩʢʦʚ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ (ʚ ʩʨʝʜʥʝʤ ʥʘ 

20é30 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʦʚʢʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ ʤʦʣʦʪʘʭ) ʠ ʜʦʧʫʩʢʘʝʤʳʭ ʦʪ-

ʢʣʦʥʝʥʠʡ ʥʘ ʥʦʤʠʥʘʣʴʥʳʝ ʨʘʟʤʝʨʳ, ʩʥʠʞʝʥʠʷ ʰʪʘʤʧʦʚʦʯʥʳʭ ʫʢʣʦʥʦʚ ʚ ʜʚʘ ï ʪʨʠ 

ʨʘʟʘ. ʅʘʣʠʯʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʭʦʜʘ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʠ ʧʦʢʦʚʦʢ ʧʦ ʚʳʩʦʪʝ, ʘ 

ʞʝʩʪʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʩʩʘ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʧʨʠʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʣʦ-

ʥʦʢ ʚ ʰʪʘʤʧʘʭ, ʯʪʦ ʠʩʢʣʯʁʘʝʪ ʩʜʚʠʛ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʧʦʚʳʰʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʚ 1,4 ʨʘʟʘ ʟʘ ʩʯʝʪ ʦʜʥʦʢʨʘʪ-

ʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʤʦʱʥʦʩʪʠ ʜʝʬʦʨʤʠʨʫʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʙʝʩʪʦ-

ʠʤʦʩʪʴ ʧʦʢʦʚʦʢ ʩʥʠʞʘʝʪʩʷ ʥʘ 10é30 %. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʰʪʘʤʧʦʚʢʘ 

ʥʘ ʧʨʝʩʩʘʭ ʤʦʞʝʪ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʛrʦʜʥʦʡ ʜʘʞʝ ʧʨʠ ʟʘʛʨʫʟʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 

35é45 %. 

ʇʨʠ ʰʪʘʤʧʦʚʢʝ ʥʘ ʧʨʝʩʩʘʭ ʜʝʬʦʨʤʘʮʠʷ ʛʣʫʙʞʝ ʧʨʦʥʠʢʘʝʪ ʚ ʟʘʛʦʪʦʚʢʫ, ʯʪʦ ʧʦʟ-

ʚʦʣʷʝʪ ʰʪʘʤʧʦʚʘʪʴ ʤʘʣʦʧʣʘʩʪʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʠʤʝʥʷʪʴ ʰʪʘʤʧʳ ʩ ʨʘʟʲʝʤʥʦʡ 

ʤʘʪʨʠʮʝʡ ʩ ʙʦʢʦʚʳʤ ʪʝʯʝʥʠʝʤ ʤʝʪʘʣʣʘ.  

ʇʨʦʮʝʩʩʫ ʰʪʘʤʧʦʚʢʠ ʥʘ ʧʨʝʩʩʘʭ ʧʨʠʩʫʱʠ ʥʝʜʦʩʪʘʪʢʠ:  

¶ ʦʢʘʣʠʥʘ ʚʜʘʚʣʠʚʘʝʪʩʷ ʚ ʪʝʣʦ ʧʦʢʦʚʢʠ, ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʤʘʣʦʦʢʠʩʣʠʪʝʣʴʥʳʡ ʠʣʠ ʙʝʟʦʢʠʩʣʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʠʣʠ ʧʦʣʥʫʶ ʦʯʠʩʪʢʫ 

ʟʘʛʦʪʦʚʢʠ ʦʪ ʦʢʘʣʠʥʳ;  

¶ ʠʟ-ʟʘ ʥʝʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚʨʝʤʷ ʢʦʥʪʘʢʪʘ ʤʝʪʘʣʣʘ ʩ ʠʥʩʪʨʫ-

ʤʝʥʪʦʤ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʤʦʣʦʪʘʭ, ʧʦʵʪʦʤʫ ʠʤʝʝʪ ʤʝʩʪʦ ʧʝʨʝʦʭʣʘʞʜʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʘʛʦʪʦʚʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʭʫʜʰʝʤʫ ʟʘʧʦʣʥʝʥʠʶ ʧʦʣʦʩʪʠ ʰʪʘʤʧʘ. 

  

14.20.4.3 ʐʪʘʤʧʦʚʢʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʚʦʯʥʳʭ ʤʘʰʠʥʘʭ 

ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʚʦʯʥʘʷ ʤʘʰʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʢʨʠʚʦʰʠʧ-

ʥʳʡ ʰʪʘʤʧʦʚʦʯʥʳʡ ʧʨʝʩʩ, ʠʤʝʶʱʠʡ ʨʘʟʲʝʤʥʫʶ ʤʘʪʨʠʮʫ, ʦʜʥʘ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʷʚʣʷ-

ʝʪʩʷ ʧʦʜʚʠʞʥʦʡ ï ʟʘʞʠʤʥʦʡ. 

ʂʨʦʤʝ ʛʣʘʚʥʦʛʦ ʜʝʬʦʨʤʠʨʫʶʱʝʛʦ ʧʦʣʟʫʥʘ, ʠʤʝʝʪʩʷ ʧʦʣʟʫʥ, ʜʚʠʞʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʚʠʞʝʥʠʶ ʛʣʘʚʥʦʛʦ. 
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ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʚʦʯʥʳʝ ʤʘʰʠʥʳ ʚʳʙʠʨʘʶʪʩʷ ʧʦ ʥʦʤʠʥʘʣʴʥʦʤʫ ʫʩʠʣʠʶ, ʢʦ-

ʪʦʨʦʝ ʩʦʩʪʘʚʣʝ̫ʪ 1é31,5 ʄʅ. 

ʉʭʝʤʘ ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʚʦʯʥʦʡ ʤʘʰʠʥʝ ʧʦʢʘ-

ʟʘʥʘ ʥʘ ʨʠʩ. 14.57. 

  

 

ʈʠʩ. 14.57. ʉʭʝʤʘ ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʚʦʯʥʦʡ 

ʤʘʰʠʥʝ 

  

ʐʪʘʤʧ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: ʥʝʧʦʜʚʠʞʥʦʡ ʤʘʪʨʠʮʳ 3, ʧʦʜʚʠʞʥʦʡ ʤʘʪʨʠʮʳ 5 

ʠ ʧʫʘʥʩʦʥʘ 1, ʨʘʟʤʳʢʘʶʱʠʭʩʷ ʚ ʜʚʫʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʣʦʩʢʦʩʪʷʭ. ʇʨʫ-

ʪʦʢ 4 ʩ ʥʘʛʨʝʪʳʤ ʫʯʘʩʪʢʦʤ ʥʘ ʝʛʦ ʢʦʥʮʝ ʟʘʢʣʘʜʳʚʘʶʪ ʚ ʥʝʧʦʜʚʠʞʥʫʶ ʤʘʪʨʠʮʫ. ʇʦ-

ʣʦʞʝʥʠʝ ʢʦʥʮʘ ʧʨʫʪʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʧʦʨʦʤ 2. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʤʘʰʠʥʳ ʧʦʜʚʠʞʥʘʷ 

ʤʘʪʨʠʮʘ 5 ʧʨʠʞʠʤʘʝʪ ʧʨʫʪʦʢ ʢ ʥʝʧʦʜʚʠʞʥʦʡ ʤʘʪʨʠʮʝ, ʫʧʦʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʭʦʜʠʪ 

ʚ ʩʪʦʨʦʥʫ, ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʧʫʘʥʩʦʥ 1 ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʩ ʚʳʩʪʫʧʘʶʱʝʡ ʯʘʩʪʴʶ 

ʧʨʫʪʢʘ ʠ ʜʝʬʦʨʤʠʨʫʝʪ ʝʝ. ʄʝʪʘʣʣ ʧʨʠ ʵʪʦʤ ʟʘʧʦʣʥʷʝʪ ʬʦʨʤʫʶʱʫʶ ʧʦʣʦʩʪʴ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʫʶ ʚʧʝʨʝʜʠ ʟʘʞʠʤʥʦʡ ʯʘʩʪʠ. ʌʦʨʤʫʶʱʘʷ ʧʦʣʦʩʪʴ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʪʦʣʴʢʦ 

ʚ ʤʘʪʨʠʮʝ, ʪʦʣʴʢʦ ʚ ʧʫʘʥʩʦʥʝ, ʘ ʪʘʢʞʝ ʚ ʤʘʪʨʠʮʝ ʠ ʧʫʘʥʩʦʥʝ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʫʘʥʩʦʥ ʜʚʠʞʝʪʩʷ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, 

ʚʳʭʦʜʷ ʠʟ ʧʦʣʦʩʪʠ ʤʘʪʨʠʮʳ. ʄʘʪʨʠʮʳ ʨʘʟʞʠʤʘʶʪʩʷ, ʜʝʬʦʨʤʠʨʦʚʘʥʥʫʶ ʟʘʛʦʪʦʚʢʫ 

ʚʳʥʠʤʘʶʪ ʠʣʠ ʦʥʘ ʚʳʧʘʜʘʝʪ ʠʟ ʥʠʭ. 

ʐʪʘʤʧʦʚʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘ ʥʝʩʢʦʣʴʢʦ ʧʝʨʝʭʦʜʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʨʫʯʴʷʭ, ʦʩʠ ʢʦʪʦ-

ʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʦʜʥʘ ʥʘʜ ʜʨʫʛʦʡ. ʂʘʞʜʳʡ ʧʝʨʝʭʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʦʜʠʥ ʨʘʙʦ-

ʯʠʡ ʭʦʜ ʧʦʣʟʫʥʘ. ʆʩʫʱʝʩʪʚʣʷʶʪʩʷ ʦʧʝʨʘʮʠʠ: ʚʳʩʘʜʢʘ, ʧʨʦʰʠʚʢʘ, ʧʨʦʙʠʚʢʘ. ɿʘ ʦʜʠʥ 
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ʧʝʨʝʭʦʜ ʤʦʞʥʦ ʚʳʩʘʜʠʪʴ ʚʳʩʪʫʧʘʶʱʠʡ ʠʟ ʟʘʞʠʤʥʦʡ ʯʘʩʪʠ ʤʘʪʨʠʮʳ ʢʦʥʝʮ ʧʨʫʪʢʘ 

ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʝʛʦ ʜʣʠʥʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʪʨʝʭ ʜʠʘʤʝʪʨʦʚ. ʇʨʠ ʙʦʣʴʰʝʡ 

ʜʣʠʥʝ ʚʦʟʤʦʞʝʥ ʠʟʛʠʙ ʟʘʛʦʪʦʚʢʠ, ʧʦʵʪʦʤʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ 

ʥʘʙʦʨ ʤʝʪʘʣʣʘ. ʅʘʙʦʨ ʤʝʪʘʣʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʦʣʦʩʪʠ ʧʫʘʥʩʦʥʘ, ʢʦʪʦʨʦʡ ʧʨʠʜʘ-

ʶʪ ʢʦʥʠʯʝʩʢʫʶ ʬʦʨʤʫ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʫʪʦʢ ʢʨʫʛʣʦʛʦ ʠʣʠ ʢʚʘʜʨʘʪʥʦʛʦ 

ʩʝʯʝʥʠʷ, ʪʨʫʙʥʳʡ ʧʨʦʢʘʪ. ʐʪʘʤʧʫʶʪ ʧʦʢʦʚʢʠ: ʩʪʝʨʞʥʠ ʩ ʫʪʦʣʱʝʥʠ̫ ʤʠ ʠ ʛʣʫʭʠʤʠ 

ʦʪʚʝʨʩʪʠʷʤʠ, ʢʦʣʴʮʘ, ʪʨʫʙʯʘʪʳʝ ʜʝʪʘʣʠ ʩʦ ʩʢʚʦʟʥʳʤʠ ʠ ʛʣʫʭʠʤʠ ʦʪʚʝʨʩʪʠʷʤʠ. 

ʊʘʢ ʢʘʢ ʰʪʘʤʧ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ , ʪʦ ʥʘʧʫʩʢʠ ʥʘ ʧʦʢʦʚʢʠ ʠ ʰʪʘʤʧʦʚʦʯʥʳʝ 

ʫʢʣʦʥʳ ʤʘʣʳ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʚʦʯʥʳʭ ʤʘʰʠʥ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʠʭ ʤʘʣʫʶ ʫʥʠ-

ʚʝʨʩʘʣʴʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ. 

  

14.20.4.3 ʈʦʪʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʢʦʚʦʢ 

ɺ ʦʩʥʦʚʝ ʵʪʠʭ ʩʧʦʩʦʙʦʚ ʣʝʞʠʪ ʧʨʦʮʝʩʩ ʨʦʪʘʮʠʦʥʥʦʛʦ ʦʙʞʘʪʠʷ ʧʨʠ ʚʨʘʱʝʥʠʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠʣʠ ʟʘʛʦʪʦʚʢʠ. ʇʨʠ ʦʙʢʘʪʳʚʘʥʠʠ ʠʥʩʪʨʫʤʝʥʪʦʤ ʟʘʛʦʪʦʚʢʠ ʦʯʘʛ ʜʝʬʦʨ-

ʤʘʮʠʠ ʠʤʝʝʪ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʟʘʛʦʪʦʚʢʝ, ʚʩʣʝʜ-

ʩʪʚʠʝ ʯʝʛʦ ʫʩʠʣʠʝ, ʜʝʡʩʪʚʫʶʱʝʝ ʥʘ ʠʥʩʪʨʫʤʝʥʪ, ʤʝʥʴʰʝ ʯʝʤ ʧʨʠ ʰʪʘʤʧʦʚʢʝ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʟʛʦʪʦʚʣʷʪʴ ʧʦʢʦʚʢʠ ʙʦʣʴʰʦʡ ʤʘʩʩʳ (ʟʘʛʦʪʦʚʢʘ ʚʘʛʦʥʥʳʭ ʦʩʝʡ) ʩ ʙʦʣʴ-

ʰʦʡ ʪʦʯʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʫʧʨʫʛʠʝ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʤʝʥʴʰʠʭ ʫʩʠʣʠʷʭ ʤʝʥʴʰʝ. 

ʐʪʘʤʧʦʚʢʘ ʥʘ ʢʦʚʦʯʥʳʭ ʚʘʣʴʮʘʭ ʥʘʧʦʤʠʥʘʝʪ ʧʨʦʜʦʣʴʥʫʶ ʧʨʦʢʘʪʢʫ, ʥʘ ʜʚʫʭ 

ʚʘʣʢʘʭ ʟʘʢʨʝʧʣʷʶʪ ʩʝʢʪʦʨʥʳʝ ʰʪʘʤʧʳ, ʠʤʝʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʫʯʴʠ (ʨʠʩ. 

14.58.ʘ). 

  

ʈʠʩ.14.58. ʉʭʝʤʳ ʜʝʡʩʪʚʠʷ ʢʦʚʦʯʥʳʭ ʚʘʣʴʮʦʚ (ʘ), ʨʦʪʘʮʠʦʥʥʦ-ʢʦʚʦʯʥʦʡ ʤʘʰʠ-

ʥʳ (ʙ), ʩʪʘʥʦʚ ʧʦʧʝʨʝʯʥʦ-ʢʣʠʥʦʚʦʡ ʧʨʦʢʘʪʢʠ (ʚ); ʨʘʩʢʘʪʢʠ (ʛ) 
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ʅʘʛʨʝʪʫʶ ʟʘʛʦʪʦʚʢʫ 1 ʧʦʜʘʶʪ ʜʦ ʫʧʦʨʘ 2, ʢʦʛʜʘ ʩʝʢʪʦʨʥʳʝ ʰʪʘʤʧʳ 3 ʨʘʩʭʦʜʷʪ-

ʩʷ. ʇʨʠ ʧʦʚʦʨʦʪʝ ʚʘʣʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʟʘʭʚʘʪ ʟʘʛʦʪʦʚʢʠ ʠ ʦʙʞʘʪʠʝ ʝʝ ʧʦ ʬʦʨʤʝ ʧʦʣʦ-

ʩʪʠ; ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʙʞʘʪʠʝʤ ʟʘʛʦʪʦʚʢʘ ʚʳʪʘʣʢʠʚʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʧʦʜʘʯʠ.  

ʅʘ ʚʘʣʴʮʘʭ ʠʟʛʦʪʦʚʣʷʶʪ ʧʦʢʦʚʢʠ ʪʠʧʘ ʟʚʝʥʴʝʚ ʮʝʧʝʡ, ʨʳʯʘʛʦʚ, ʛʘʝʯʥʳʭ ʢʣʶʯʝʡ 

ʠ ʪ.ʧ., ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʬʘʩʦʥʠʨʦʚʘʥʠʝ ʟʘʛʦʪʦʚʦʢ. ʀʩʭʦʜʥʦʝ ʩʝʯʝʥʠʝ ʟʘʛʦʪʦʚʢʠ 

ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʳʤ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʩʝʯʝʥʠʶ ʧʦʢʦʚʢʠ, ʪʘʢ ʢʘʢ ʧʨʠ ʚʘʣʴʮʦʚʢʝ ʧʨʦʠʩ-

ʭʦʜʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʪʷʞʢʘ. 

ʐʪʘʤʧʦʚʢʘ ʥʘ ʨʦʪʘʮʠʦʥʥʦ-ʢʦʚʦʯʥʳʭ ʤʘʰʠʥʘʭ ʧʦʜʦʙʥʘ ʦʧʝʨʘʮʠʠ ʧʨʦʪʷʞʢʠ ʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʝʩʪʥʦʤ ʦʙʞʘʪʠʠ ʟʘʛʦʪʦʚʢʠ ʧʦ ʧʝʨʠʤʝʪʨʫ (ʨʠʩ. 14.58.ʙ). ɿʘʛʦʪʦʚʢʫ 1 ʚ 

ʚʠʜʝ ʧʨʫʪʢʘ ʠʣʠ ʪʨʫʙʳ ʧʦʤʝʱʘʶʪ ʚ ʦʪʚʝʨʩʪʠʝ ʤʝʞʜʫ ʙʦʡʢʘʤʠ 5 ʤʘʰʠʥʳ, ʥʘʭʦʜʷ-

ʱʠʤʠʩʷ ʚ ʰʧʠʥʜʝʣʝ 4. ɹʦʡʢʠ ʤʦʛʫʪ ʩʚʦʙʦʜʥʦ ʩʢʦʣʴʟʠʪʴ ʚ ʨʘʜʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʧʘʟʘʭ ʰʧʠʥʜʝʣʷ. ʇʨʠ ʚʨʘʱʝʥʠʠ ʰʧʠʥʜʝʣʷ ʨʦʣʠʢʠ 3, ʧʦʤʝʱʝʥʥʳʝ ʚ ʦʙʦʡʤʝ 2, ʪʦʣ-

ʢʘʶʪ ʙʦʡʢʠ 5, ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʫʜʘʨʳ ʧʦ ʟʘʛʦʪʦʚʢʝ. ɺ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʙʦʡʢʠ 

ʚʦʟʚʨʘʱʘʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ. ɺ ʤʘʰʠʥʘʭ ʵʪʦʛʦ ʪʠʧʘ ʧʦʣʫʯʘʶʪ 

ʧʦʢʦʚʢʠ, ʠʤʝʶʱʠʝ ʬʦʨʤʫ ʪʝʣ ʚʨʘʱʝʥʠʷ. ʉʫʱʝʩʪʚʫʶʪ ʤʘʰʠʥʳ, ʫ ʢʦʪʦʨʳʭ ʚʤʝʩʪʦ 

ʰʧʠʥʜʝʣʷ ʩ ʙʦʡʢʘʤʠ ʚʨʘʱʘʝʪʩʷ ʦʙʦʡʤʘ ʩ ʨʦʣʠʢʘʤʠ; ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʚʦʟʚʨʘʪʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʧʦʣʟʫʥʦʚ ʩʣʫʞʘʪ ʧʨʫʞʠʥʳ. ɺ ʪʘʢʠʭ ʤʘʰʠʥʘʭ ʧʦʣʫʯʘʶʪ ʧʦʢʦʚʢʠ ʢʚʘʜʨʘʪ-

ʥʦʛʦ, ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʠ ʜʨʫʛʠʭ ʩʝʯʝʥʠʡ.  

ʇʦʧʝʨʝʯʥʦ-ʢʣʠʥʦʚʦʡ ʧʨʦʢʘʪʢʦʡ (ʨʠʩ.14.58.ʚ) ʧʦʣʫʯʘʶʪ ʟʘʛʦʪʦʚʢʠ ʚʘʣʦʚ ʠ ʦʩʝʡ ʩ 

ʨʝʟʢʠʤʠ ʩʪʫʧʝʥʯʘʪʳʤʠ ʧʝʨʝʭʦʜʘʤʠ ʜʠʘʤʝʪʨʦʤ ʦʪ 12 ʜʦ 120 ʤʤ. ɼʝʬʦʨʤʠʨʦʚʘʥʠʝ 

ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʚʠʜʝ ʜʚʫʭ ʚʘʣʢʦʚ, ʚʘʣʢʘ ʠ ʩʝʛʤʝʥʪʘ ʠʣʠ ʜʚʫʭ 

ʧʣʦʩʢʠʭ ʧʣʠʪ. ʇʣʦʩʢʦ-ʢʣʠʥʦʚʦʡ ʠʥʩʪʨʫʤʝʥʪ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝ-

ʥʠʝ ʚʘʣʦʚ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ɿʘʛʦʪʦʚʢʘ 2 ʠʟ ʢʨʫʛʣʦʛʦ 

ʧʨʦʢʘʪʘʥʥʦʛʦ ʧʨʫʪʢʘ ʧʦʩʣʝ ʥʘʛʨʝʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʨʘʙʦʯʫʶ ʟʦʥʫ 

ʢʣʠʥʴʝʚ 1 ʚ ʠʭ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ. ʂʣʠʥʦʚʦʡ ʠʥʩʪʨʫʤʝʥʪ, ʟʘʢʨʝʧʣʝʥʥʳʡ ʚ ʧʦ-

ʜʚʠʞʥʦʡ ʩʘʣʘʟʢʝ ʩʪʘʥʢʘ, ʩʦʚʝʨʰʘʝʪ ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʜʚʠʞʝʥʠʝ. ɿʘʛʦʪʦʚʢʘ ʧʨʦʢʘʪʳʚʘ-

ʝʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʢʣʠʥʦʚʳʤʠ ʧʣʠʪʘʤʠ. 

ʈʘʩʢʘʪʢʘ ʢʦʣʴʮʝʚʳʭ ʟʘʛʦʪʦʚʦʢ ʥʘ ʨʘʩʢʘʪʥʳʭ ʩʪʘʥʘʭ ʧʦʣʫʯʠʣʘ ʦʩʦʙʝʥʥʦ 

ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʣʝʮ ʧʦʜʰʠʧʥʠʢʦʚ. ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ 
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ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 9.ʛ. ɿʘʛʦʪʦʚʢʘ 1 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʣʴʮʦ ʩ ʤʝʥʴh ʠʤ ʜʠʘʤʝʪʨʦʤ ʠ 

ʙʦʣʴʰʝʡ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ, ʯʝʤ ʫ ʧʦʢʦʚʢʠ. ɿʘʛʦʪʦʚʢʠ ʧʦʣʫʯʘʶʪ ʰʪʘʤʧʦʚʢʦʡ ʥʘ ʤʦ-

ʣʦʪʘʭ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʚʦʯʥʳʭ ʤʘʰʠʥʘʭ. ʇʨʠ ʧʦʜʚʝʜʝʥʠʠ ʢ ʟʘʛʦʪʦʚʢʝ 1, ʥʘʜʝ-

ʪʦʡ ʥʘ ʚʘʣʦʢ 2, ʙʳʩʪʨʦ ʚʨʘʱʘʶʱʝʛʦʩʷ ʚʘʣʢʘ 3 ʟʘʛʦʪʦʚʢʘ ʠ ʚʘʣʦʢ 2 ʥʘʯʠʥʘʶʪ ʚʨʘ-

ʱʘʪʴʩʷ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʩʙʣʠʞʝʥʠʠ ʚʘʣʢʦʚ 2 ʠ 3 ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ 

ʟʘʛʦʪʦʚʢʠ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʪʦʣʱʠʥʳ ʠ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʢʦʥʪʘʢʪ ʩ ʥʘʧʨʘʚʣʷʶʱʠʤ 

ʨʦʣʠʢʦʤ 4, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʦʣʫʯʝʥʠʝ ʧʨʘʚʠʣʴʥʦʡ ʢʦʣʴʮʝʚʦʡ ʬʦʨʤʳ ʧʦʢʦʚʢʠ. ʇʦ-

ʩʣʝ ʢʘʩʘʥʠʷ ʧʦʢʦʚʢʦʡ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʦʣʠʢʘ 5 ʨʘʩʢʘʪʢʘ ʧʨʝʢʨʘʱʘʝʪʩʷ. 

ʈʘʩʢʘʪʢʦʡ ʧʦʣʫʯʘʶʪ ʧʦʢʦʚʢʠ ʢʦʣʝʮ ʩ ʧʦʧʝʨʝʯʥʳʤʠ ʩʝʯʝʥʠʷʤʠ ʨʘʟʣʠʯʥʦʡ ʬʦʨ-

ʤʳ ʥʘʨʫʞʥʳʤ ʜʠʘʤʝʪʨʦʤ 70é700 ʤʤ ʠ ʰʠʨʠʥʦʡ 20é180 ʤʤ. 

  

14.20.4.4 ʐʪʘʤʧʦʚʢʘ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ 

ʐʪʘʤʧʦʚʢʘ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʘʪʴ ʧʣʦʪʥʳʝ ʟʘʛʦʪʦʚʢʠ ʩ ʫʤʝʥʴʰʝʥʥʳʤʠ ʧʨʦ-

ʧʫʩʢʘʤʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʩ ʚʳʩʦʢʠʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʵʢʩʧʣʫ-

ʘʪʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʰʪʘʤʧʦʚʢʠ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʧʨʦ-

ʮʝʩʩʳ ʣʠʪʴʷ ʠ ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʠ. 

ʇʨʦʮʝʩʩ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʩʧʣʘʚ, ʟʘʣʠʪʳʡ ʚ ʤʘʪʨʠʮʫ ʧʨʝʩʩ-ʬʦʨʤʳ, 

ʫʧʣʦʪʥʷʶʪ ʧʫʘʥʩʦʥʦʤ, ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘ ʧʦʣʟʫʥʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʨʝʩʩʘ, ʜʦ ʦʢʦʥ-

ʯʘʥʠʷ ʟʘʪʚʝʨʜʝʚʘʥʠʷ.  

ʉʦʧʨʷʞʝʥʠʝ ʧʫʘʥʩʦʥʘ ʠ ʤʘʪʨʠʮʳ ʦʙʨʘʟʫʝʪ ʟʘʢʨʳʪʫʶ ʬʘʩʦʥʥʫʶ ʧʦʣʦʩʪʴ. 

ʅʘʨʫʞʥʳʝ ʢʦʥʪʫʨʳ ʟʘʛʦʪʦʚʢʠ ʧʦʣʫʯʘʶʪ ʨʘʟʲʝʤʥʦʡ ʬʦʨʤʦʡ, ʝʩʣʠ ʜʝʪʘʣʴ ʠʤʝʝʪ 

ʥʘʨʫʞʥʳʝ ʚʳʩʪʫʧʳ, ʠʣʠ ʥʝʨʘʟʲʝʤʥʦʡ ʬʦʨʤʦʡ ï ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʳʩʪʫʧʦʚ. ɺʥʫʪʨʝʥ-

ʥʠʝ ʧʦʣʦʩʪʠ ʦʙʨʘʟʫʶʪʩʷ ʚʥʝʜʨʝʥʠʝʤ ʧʫʘʥʩʦʥʘ ʚ ʞʠʜʢʠʡ ʤʝʪʘʣʣ. 

ʇʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʧʨʝʩʩ-ʬʦʨʤʳ ʟʘʛʦʪʦʚʢʫ ʧʦʜʚʝʨʛʘʶʪ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʦʙ-

ʨʘʙʦʪʢʠ ʠʣʠ ʠʩʧʦʣʴʟʫʶʪ ʙʝʟ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ. 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʙʳʩʪʨʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʛʘʟʳ, ʨʘʩʪʚʦʨʝʥʥʳʝ 

ʚ ʨʘʩʧʣʘʚʝ, ʦʩʪʘʶʪʩʷ ʚ ʪʚʝʨʜʦʤ ʨʘʩʪʚʦʨʝ. ɺʩʝ ʫʩʘʜʦʯʥʳʝ ʧʫʩʪʦʪʳ ʟʘʧʦʣʥʷʶʪʩʷ ʥʝʟʘ-

ʪʚʝʨʜʝʚʰʠʤ ʨʘʩʧʣʘʚʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʟʘʛʦʪʦʚʢʠ ʧʦʣʫʯʘʶʪʩʷ ʧʣʦʪʥʳʤʠ, ʩ ʤʝʣʢʦ-
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ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʜʝʪʘʣʠ, ʨʘʙʦʪʘʶʱʠʝ ʧʦʜ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ. 

ʕʪʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʣʦʞʥʳʝ ʟʘʛʦʪʦʚʢʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʘʩʦʥʥʳʤʠ 

ʧʨʠʣʠʚʘʤʠ ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʭʦʜʷʱʠʤʠ ʟʘ ʧʨʝʜʝʣʳ ʦʩʥʦʚ-

ʥʳʭ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʠ. ɺ ʟʘʛʦʪʦʚʢʘʭ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʦʪʚʝʨʩʪʠʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʚʜʦʣʴ ʜʚʠʞʝʥʠʷ ʧʫʘʥʩʦʥʘ, ʥʦ ʠ ʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. 

ɺʦʟʤʦʞʥʦ ʟʘʧʨʝʩʩʦʚʳʚʘʪʴ ʚ ʟʘʛʦʪʦʚʢʠ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʠ ʥʝʤʝʪʘʣʣʠʯʝʩʢʫʶ ʘʨ-

ʤʘʪʫʨʫ. 

ʇʨʦʮʝʩʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʘʩʦʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠʟ ʯʠʩʪʳʭ ʤʝʪʘʣʣʦʚ ʠ 

ʩʧʣʘʚʦʚ ʥʘ ʦʩʥʦʚʝ ʤʘʛʥʠʷ, ʘʣʶʤʠʥʠʷ, ʤʝʜʠ, ʮʠʥʢʘ, ʘ ʪʘʢʞʝ ʠʟ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ.  

 

ʊɽʄɸ 15. ʊʀʇʆɺʓɽ ɼɽʊɸʃʀ ʀ ʋɿʃʓ ʄɸʐʀʅ 

15.1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʭʘʥʠʟʤʦʚ, ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 

ʄʝʭʘʥʠʟʤ - ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʪʝʣ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚ ʪʨʝʙʫʝʤʳʝ ʜʚʠʞʝ-ʥʠʷ ʜʨʫʛʠʭ 

ʪʝʣ. 

ʄʘʰʠʥʘ - ʤʝʭʘʥʠʟʤ ʠʣʠ ʩʦʯʝʪʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʜʣʷ ʦʙʣʝʛʯʝ-

ʥʠʷ ʠʣʠ ʟʘʤʝʥʳ ʬʠʟʠʯʝʩʢʦʛʦ ʠʣʠ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ ʯʝʣʦʚʝʢʘ ʠ ʧʦʚʳ-ʰʝʥʠʷ ʝʛʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʨʘʟʣʠʯʘʶʪ: 

- ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʤʘʰʠʥʳ- ʜʚʠʛʘʪʝʣʠ, ʢʦʤʧʨʝʩʩʦʨʳ; 

- ʨʘʙʦʯʠʝ ʤʘʰʠʥʳ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ. ɺʩʝ 

ʤʘʰʠʥʳ ʩʦʩʪʦʷʪ ʠʟ ʜʝʪʘʣʝʡ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʝʥʳ ʚ ʫʟʣʳ. 

ɼʝʪʘʣʴ - ʵʪʦ ʯʘʩʪʴ ʤʘʰʠʥʳ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʙʦʨʦʯʥʳʭ 

ʦʧʝʨʘʮʠʡ. 

ʋʟʝʣ - ʢʨʫʧʥʘʷ ʩʙʦʨʦʯʥʘʷ ʝʜʠʥʠʮʘ, ʠʤʝʶʱʘʷ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. 

ʈʘʟʣʠʯʘʶʪ ʜʝʪʘʣʠ ʠ ʫʟʣʳ ʦʙʱʝʛʦ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
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ɼʝʪʘʣʠ ʠ ʫʟʣʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʝʣʷʪ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: 

- ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʜʝʪʘʣʠ; 

- ʧʝʨʝʜʘʯʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ; 

- - ʜʝʪʘʣʠ, ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʧʝʨʝʜʘʯʠ. 

ʉʦʟʜʘʥʠʝ ʤʘʰʠʥ ʠ ʠʭ ʟʚʝʥʴʝʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʜʝʪʘʣʝʡ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦ-ʜʠʤʦʩʪʴ 

ʩʦʝʜʠʥʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʤʝʞʜʫ ʩʦʙʦʡ. ʕʪʦʡ ʮʝʣʠ ʩʣʫʞʠʪ ʮʝʣʘʷ ʛʨʫʧʧʘ ʩʦʝʜʠʥʠʪʝʣʴ-

ʥʳʭ ʜʝʪʘʣʝʡ (ʩʦʝʜʠʥʝʥʠʷ), ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʝʣʷʪʩʷ ʥʘ: 

- ʥʝʨʘʟʲʝʤʥʳʝ - ʟʘʢʣʝʧʦʯʥʳʝ, ʩʚʘʨʥʳʝ, ʢʣʝʝʚʳʝ; ʩ ʥʘʪʷʛʦʤ; 

- ʨʘʟʲʝʤʥʳʝ ï ʨʝʟʴʙʦʚʳʝ; ʰʧʦʥʦʯʥʳʝ; ʰʣʠʮʝʚʳʝ. 

ʃʶʙʘʷ ʤʘʰʠʥʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʠʛʘʪʝʣʴʥʦʛʦ, ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʠ ʠʩʧʦʣʥʠ-ʪʝʣʴʥʦʛʦ 

ʤʝʭʘʥʠʟʤʦʚ. ʅʘʠʙʦʣʝʝ ʦʙʱʠʤʠ ʜʣʷ ʚʩʝʭ ʤʘʰʠʥ ʷʚʣʷʶʪʩʷ ʧʝʨʝʜʘʪʦʯ-ʥʳʝ ʤʝʭʘʥʠʟ-

ʤʳ. ʇʝʨʝʜʘʯʫ ʵʥʝʨʛʠʠ ʫʜʦʙʥʝʝ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʠ ʚʨʘʱʘʪʝʣʴ-ʥʦʤ ʜʚʠʞʝʥʠʠ. 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʚʦ ʚʨʘʱʘʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʩʣʫʞʘʪ ʧʝʨʝʜʘʯʠ, ʚʘʣʳ ʠ ʤʫʬʪʳ. 

ʇʝʨʝʜʘʯʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʟʤʘʤʠ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʤʠ ʧʝʨʝʜʘʚʘʪʴ ʵʥʝʨʛʠʶ ʩ ʦʜʥʦʛʦ ʚʘʣʘ ʥʘ ʜʨʫʛʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʝʤ (ʫʤʝʥʴʰʝʥʠʝʤ ʠʣʠ ʫʚʝʣʠʯʝʥʠʝʤ) ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʤ ʠʟʤʝʥʝʥʠʝʤ ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʦʚ. 

ʇʝʨʝʜʘʯʠ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʧʝʨʝʜʘʯʠ ʟʘʮʝʧʣʝʥʠʝʤ (ʟʫʙʯʘʪʳʝ, ʯʝʨʚʷʯ-ʥʳʝ, 

ʮʝʧʥʳʝ) ʠ ʪʨʝʥʠʝʤ (ʨʝʤʝʥʥʳʝ, ʬʨʠʢʮʠʦʥʥʳʝ). 

ɺʨʘʱʘʪʝʣʴʥʳʝ ʜʝʪʘʣʠ ʧʝʨʝʜʘʯʠ - ʟʫʙʯʘʪʳʝ ʢʦʣʝʩʘ, ʰʢʠʚʳ, ʟʚʝʟʜʦʯʢʠ ʫʩʪʘʥʘʚ-

ʣʠʚʘʶʪ ʥʘ ʚʘʣʘʭ ʠ ʦʩʷʭ. ɺʘʣʳ ʩʣʫʞʘʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥ-ʪʘ ʚʜʦʣʴ ʩʚʦʝʡ 

ʦʩʠ ʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʜʝʪʘʣʝʡ. ɼʣʷ ʧʦʜʜʝʨ-ʞʘʥʠʷ ʚʨʘʱʘʶʱʠʭʩʷ 

ʜʝʪʘʣʝʡ ʙʝʟ ʧʝʨʝʜʘʯʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʩʣʫʞʘʪ ʦʩʠ. 

ɺʘʣʳ ʩʦʝʜʠʥʷʶʪ ʩ ʧʦʤʦʱʴʶ ʤʫʬʪ. ʈʘʟʣʠʯʘʶʪ ʤʫʬʪʳ ʧʦʩʪʦʷʥʥʳʝ ʠ ʩʮʝʧʥʳʝ. 

ɺʘʣʳ ʠ ʦʩʠ ʚʨʘʱʘʶʪʩʷ ʚ ʧʦʜʰʠʧʥʠʢʘʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʪʨʝʥʠʷ ʠʭ ʧʦʜ-

ʨʘʟʜʝʣʷʶʪ ʥʘ ʧʦʜʰʠʧʥʠʢʠ ʢʘʯʝʥʠʷ ʠ ʩʢʦʣʴʞʝʥʠʷ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʤʘʰʠʥ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʧʨʫʛʠʝ ʵʣʝʤʝʥʪʳ - ʧʨʫʞʠ-

ʥʳ ʠ ʨʝʩʩʦʨʳ, ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʵʥʝʨʛʠʶ ʠʣʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ 

ʚʠʙʨʘʮʠʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʭʦʜʘ, ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 
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ʠ ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʩʠʣʳ ʫʜʘʨʘ ʧʨʠʤʝʥʷʶʪ ʤʘʭʦʚʠʢʠ, ʤʘʷʪ-

ʥʠʢʠ, ʙʘʙʳ, ʢʦʧʨʳ. 

ɼʦʣʛʦʚʝʯʥʦʩʪʴ ʤʘʰʠʥ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʪʨʦʡ-ʩʪʚʘʤʠ 

ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʜʣʷ ʩʤʘʟʢʠ. 

ɺʘʞʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ ʜʝʪʘʣʠ ʠ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʛʨʫʧʧʳ ʩʦʩʪʘʚʣʷʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʝʪʘʣʠ: 

- ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʤʘʰʠʥ - ʮʠʣʠʥʜʨʳ, ʧʦʨʰʥʠ, ʢʣʘʧʘʥʳ, ʣʦʧʘʪʢʠ ʠ ʜʠʩʢʠ 

ʪʫʨʙʠʥ, ʨʦʪʦʨʳ, ʩʪʘʪʦʨʳ ʠ ʜʨʫʛʠʝ; 

- ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ - ʢʦʣʝʩʘ, ʛʫʩʝʥʠʮʳ, ʨʝʣʴʩʳ, ʢʨʶʢʠ, ʢʦʚʰʠ ʠ ʜʨʫ-

ʛʠʝ. 

15.1.2. ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʘʰʠʥʘʤ ʠ ʜʝʪʘʣʷʤ 

ʂ ʙʦʣʴʰʠʥʩʪʚʫ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʤʘʰʠʥ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝ-

ʙʦʚʘʥʠʷ: 

- ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; 

- ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

- ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʭʦʜʘ;  

- ʚʳʩʦʢʠʡ ʢʧʜ;  

- ʪʦʯʥʦʩʪʴ ʨʘʙʦʪʳ; 

- ʢʦʤʧʘʢʪʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ;  

- ʫʜʦʙʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ;  

- ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʩʪʴ; 

- ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʠʯʝʩʢʦʡ ʵʩʪʝʪʠʢʠ. 

ʇʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʘʰʠʥ ʜʦʣʞʥʳ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴʩʷ 

ɻʆʉʊʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʤʘʰʠʥʝ ʩʪʘʥʜʘʨʪʥʳʭ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʪʠʧʦʨʘʟʤʝʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ, ʦʙʣʝʛʯʘʝʪ ʨʝʤʦʥʪ ʤʘh ʠʥ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʜʝʪʘʣʷʤ, ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦ-

ʛʠʯʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʩʪʦʠʤʦʩʪʴ. ʉʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ. ʉʫʱʝʩʪʚʝʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʶʪʩʷ ʝʝ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ, ʪʨʫ-
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ʜʦʝʤʢʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ. ʊʝʭʥʦʣʦʛʠʯʥʦʡ ʩʯʠʪʘʶʪ ʪʘʢʫʶ ʢʦʥ-

ʩʪʨʫʢʮʠʶ, ʜʣʷ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʥʳ ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ. 

 

15.1.3. ʂʨʠʪʝʨʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʣʠʷʶʱʠʝ ʥʘ ʥʠʭ ʬʘʢʪʦʨʳ 

ɹʳʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤʠ - ʟʥʘʯʠʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʚ ʢʦʪʦ-ʨʦʤ 

ʜʝʪʘʣʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʥʳʝ ʬʫʥʢʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. ɹʝʟ 

ʫʯʝʪʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʝʪʘʣʠ ʥʝʣʴʟʷ ʛʦʚʦʨʠʪʴ ʦ ʝʸ ʥʘʜʝʞʥʦʩʪʠ. 

ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʝʪʘʣʝʡ ʦʮʝʥʠʚʘʶʪ: 

- ʧʨʦʯʥʦʩʪʴʶ; 

- ʞʝʩʪʢʦʩʪʴʶ; 

- ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ; 

- ʪʝʧʣʦʩʪʦʡʢʦʩʪʴʶ; 

- ʚʠʙʨʘʮʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

ɿʥʘʯʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚʦʟʨʘʩʪʘʝʪ ʠʣʠ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʝʪʘʣʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʨʝʧʝʞʥʳʭ ʚʠʥʪʦʚ - 

ʧʨʦʯʥʦʩʪʴ, ʭʦʜʦʚʳʭ ʜʝʪʘʣʝʡ - ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ. ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʳʙʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʨʘʩʯʝʪʦʤ ʜʝʪʘʣʠ ʧʦ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʷʤ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʨʠʪʝʨʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ: 

ʇʨʦʯʥʦʩʪʴ - ʛʣʘʚʥʳʡ ʢʨʠʪʝʨʠʡ. ʈʘʟʣʠʯʘʶʪ ʩʪʘʪʠʯʝʩʢʫʶ ʠ ʫʩʪʘʣʦʩʪʥʫʶ ʧʨʦʯ-

ʥʦʩʪʴ. ʇʨʠ ʩʪʘʪʠʯʝʩʢʦʡ - ʨʘʟʨʫʰʝʥʠʝ ʥʘʩʪʫʧʘʝʪ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦ-

ʩʪʠ. ʇʨʠ ʫʩʪʘʣʦʩʪʥʦʡ - ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʧʨʝʜʝʣʘ ʚʳʥʦʩʣʠʚʦʩʪʠ. ʋʩʪʘʣʦʩʪʥʘʷ ʧʨʦʯ-

ʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʡ ʠʣʠ ʜʝʬʝʢ-

ʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʫʩʪʘʣʦʩʪ-

ʥʦʡ ʧʨʦʯʥʦʩʪʠ, ʩʪʝʧʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʜʝʪʘʣʠ, ʦʜʥʦʨʦʜʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʠ ʥʘʜʝʞ-

ʥʦʩʪʴ ʝʛʦ ʠʩʧʳʪʘʥʠʡ, ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʥʳʭ ʬʦʨʤʫʣ, ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝ-

ʥʠʷ ʜʝʪʘʣʠ ʠ ʪ.ʜ. ɺ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʚʦʝʤ ʦʧʳʪʝ, 

ʚʳʙʠʨʘʶʪ ʩʚʦʠ ʥʦʨʤʳ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʜʝʪʘʣʝʡ. ʕʪʠ ʥʦʨʤʳ ʥʝ ʷʚ-
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ʣʷʶʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ. ʀʭ ʧʝʨʠʦʜʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʫʶʪ ʧʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʦʧʳʪʘ ʠ 

ʨʦʩʪʘ ʫʨʦʚʥʷ ʪʝʭʥʠʢʠ. 

ɺ ʜʝʪʘʣʷʭ ʤʘʰʠʥ ʩʫʱʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʨʘʟʨʫʰʝʥʠʝ ʦʪ ʢʦʥʪʘʢʪʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ. ʆʥʠ ʚʦʟʥʠʢʘʶʪ ʚ ʤʝʩʪʝ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʜʚʫʭ ʜʝʪʘʣʝʡ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʨʘʟʤʝʨʳ ʧʣʦʱʘʜʠ ʢʘʩʘʥʠʷ ʤʘʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʤʝʨʘʤʠ ʜʝʪʘʣʝʡ. ɽʩʣʠ ʦʥʠ 

ʙʦʣʴʰʝ ʜʦʧʫʩʢʘʝʤʳʭ, ʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʝʡ ʧʦʷʚʣʷʶʪʩʷ ʚʤʷʪʠʥʳ, ʙʦʨʦʟʜʳ, 

ʪʨʝʱʠʥʳ ʠʣʠ ʤʝʣʢʠʝ ʨʘʢʦʚʠʥʳ. ʇʦʜʦʙʥʳʝ ʷʚʣʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʬʨʠʢʮʠʦʥʥʳʭ, 

ʟʫʙʯʘʪʳʭ, ʯʝʨʚʷʯʥʳʭ ʠ ʮʝʧʥʳʭ ʧʝʨʝʜʘʯ, ʘ ʪʘʢʞʝ ʚ ʧʦʜʰʠʧʥʠʢʘʭ ʢʘʯʝʥʠʷ. 

ɾʝʩʪʢʦʩʪʴ. ʈʘʩʯʝʪ ʥʘ ʞʝʩʪʢʦʩʪʴ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʫʧʨʫʛʠʭ ʜʝ-

ʬʦʨʤʘʮʠʡ ʜʝʪʘʣʝʡ ʚ ʧʨʝʜʝʣʘʭ, ʜʦʧʫʩʪʠʤʳʭ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ, ʥʘʧʨʠ-

ʤʝʨ: 

- ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʩʦʧʨʷʞʝʥʥʳʭ ʜʝʪʘʣʝʡ (ʧʨʘʚʠʣʴʥʦʩʪʴ ʟʘʮʝʧʣʝʥʠʷ ʟʫʙʯʘʪʳʭ 

ʢʦʣʝʩ); 

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʪʦʯʥʦʩʪʴ ʩʪʘʥʢʘ ʠ ʪ.ʜ.); 

ɿʥʘʯʝʥʠʝ ʨʘʩʯʝʪʦʚ ʥʘ ʞʝʩʪʢʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʚʥʝʜʨʝʥʠʝʤ ʚʳ-

ʩʦʢʦʧʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʫ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʯʥʦʩʪʠ, ʘ 

ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ. 

ʀʟʥʦʩ - ʧʨʦʮʝʩʩ ʧʦʩʪʝʧʝʥʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʝʡ ʚ ʨʝ-ʟʫʣʴʪʘʪʝ 

ʪʨʝʥʠʷ. ɼʝʪʘʣʠ, ʠʟʥʦʰʝʥʥʳʝ ʙʦʣʴʰʝ ʥʦʨʤʳ, ʙʨʘʢʫʶʪ ʠ ʟʘʤʝʥʷʶʪ ʧʨʠ ʨʝʤʦʥʪʝ. ʀʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʠʟʥʦʩʘ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭ-ʥʦʩʪʠ ʩʦʧʨʠʢʦʩʥʦʚʝ-

ʥʠʷ ʜʝʪʘʣʝʡ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʤʘ-ʪʝʨʠʘʣʘ. 

ʈʘʟʣʠʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʠʟʥʘʰʠʚʘʥʠʷ ʜʝʪʘʣʝʡ:  

- ʘʙʨʘʟʠʚʥʳʡ ʠʟʥʦʩ (ʠʤʝʝʪ ʦʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ);  

- ʠʟʥʦʩ ʧʨʠ ʟʘʝʜʘʥʠʠ; 

 - ʠʟʥʦʩ ʧʨʠ ʢʦʨʨʦʟʠʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʩʤʘʟʢʫ ʪʨʫʱʠʭʩʷ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ, ʧʨʠʤʝʥʷʶʪ ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʧʝʮʠʘʣʴʥʳʝ ʚʠʜʳ ʭʠʤʠʢʦ-

ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʫʤʝʥʴʰʘʶʪ ʥʘʛʨʫʟʢʠ ʠ ʪ.ʜ. ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʥʠʞʘʝʪʩʷ ʧʨʠ ʢʦʨʨʦʟʠʠ. ʏʪʦ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʝ-

ʪʘʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ. 
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ʊʝʧʣʦʩʪʦʡʢʦʩʪʴ. ʅʘʛʨʝʚ ʩʧʦʩʦʙʩʪʚʫʝʪ: 

- ʧʦʥʠʞʝʥʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʧʦʷʚʣʝʥʠʶ ʧʦʣʟʫʯʝʩʪʠ; 

- ʧʦʥʠʞʝʥʠʶ ʟʘʱʠʱʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʘʩʣʝʥʳʭ ʧʣʝʥʦʢ, ʠ, ʩʣʝʜʦʚʘʪʝʣɹʥʦ, 

ʫʚʝʣʠʯʝʥʠʶ ʠʟʥʦʩʘ; 

- ʠʟʤʝʥʝʥʠʶ ʟʘʟʦʨʦʚ ʚ ʩʦʧʨʷʛʘʝʤʳʭ ʜʝʪʘʣʷʭ (ʟʘʢʣʠʥʠʚʘʥʠʝ); 

- ʧʦʥʠʞʝʥʠʶ ʪʦʯʥʦʩʪʠ ʤʘʰʠʥ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʙʦʪʳ ʜʝʪʘʣʝʡ ʧʨʦʚʦʜʷʪ ʪʝʧʣʦʚʳʝ ʨʘʩ-ʯʝʪʳ ʠ, 

ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʚʥʦʩʷʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ (ʧʨʠʤʝʥʷʶʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ). 

ɺʠʙʨʦʫʩʪʦʡʯʠʚʦʩʪʴ. ɺʠʙʨʘʮʠʠ ʧʦʥʠʞʘʶʪ ʫʩʪʘʣʦʩʪʥʫʶ ʧʨʦʯʥʦʩʪʴ ʜʝ-ʪʘʣʝʡ, 

ʪ.ʢ. ʚʦʟʥʠʢʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʥʘʧʨʷʞʝʥʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʥʠ 

ʩʥʠʞʘʶʪ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʤʘʰʠʥʳ (ʥʘʧʨʠʤʝʨ, ʚ ʤʝʪʘʣʣʦʨʝʞʫʱʠʭ ʩʪʘʥʢʘʭ ʩʥʠʞʘʶʪ 

ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠ ʫʭʫʜʰʘʶʪ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ). ʆʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʨʝʟʦʥʘʥʩʥʳʝ ʷʚʣʝʥʠʷ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ ʩʣʦʞʥʦʛʦ ʠʟʜʝʣʠʷ ʨʘʚʝʥ ʧʨʦʠʟʚʝʜʝʥʠʶ ʢʦʵʬ-

ʬʠʮʠʝʥʪʦʚ ʥʘʜʝʞʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ: 

- ʥʘʜʝʞʥʦʩʪʴ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʚʩʝʛʜʘ ʤʝʥʴʰʝ ʥʘʜʝʞʥʦʩʪʠ ʩʘʤʦʛʦ ʥʝ ʥʘʜʝʞ-

ʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʥʝ ʜʦʧʫʩʢʘʪʴ ʚ ʩʠʩʪʝʤʫ ʥʠ ʦʜʥʦʛʦ ʥʝʥʘʜʝʞʥʦʛʦ ʵʣʝ-

ʤʝʥʪʘ; 

- ʯʝʤ ʙʦʣʴʰʝ ʵʣʝʤʝʥʪʦʚ ʠʤʝʝʪ ʩʠʩʪʝʤʘ, ʪʝʤ ʤʝʥʴʰʝ ʝʸ ʥʘʜʝʞʥʦʩʪʴ. ʈʘʩʩʤʦʪ-

ʨʠʤ ʠʟʤʝʥʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴʶ ʦʪʢʘʟʦʚ ï ʪ.ʝ. ʯʠʩʣʦʤ ʦʪʢʘʟʦʚ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ (ʨʠʩ. 15.59). 

 

 

 

 

 

 

ʈʠʩ.15.1. ʀʟʤʝʥʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʝʥʠ 
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1 ʟʦʥʘ ï ʧʝʨʠʦʜ ʧʨʠʨʘʙʦʪʢʠ. ɺʩʣʝʜʩʪʚʠʝ ʧʨʠʨʘʙʦʪʢʠ ʚʩʝ ʪʨʫʱʠʝʩʷ ʜʝʪʘʣʠ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʠ ʜʦʚʦʜʷʪʩʷ ʜʦ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʬʦʨʤ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʦʙʢʘʪʢʫ ʠʟʜʝʣʠʷ ʜʦ ʩʜʘʯʠ ʝʛʦ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ. 

2 ʟʦʥʘ ï ʧʝʨʠʦʜ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʤʝʨʥʦ ʧʦʩʪʦ-

ʷʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ. ʇʨʠʯʠʥʦʡ ʦʪʢʘʟʦʚ ʟʜʝʩʴ ʩʣʫʞʘʪ ʩʣʫʯʘʡ-

ʥʳʝ ʧʝʨʝʛʨʫʟʢʠ, ʩʢʨʳʪʳʝ ʜʝʬʝʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝ ʧʨʦʷʚʠʚʰʠʝʩʷ ʚ ʧʝʨʠʦʜ ʧʨʠʨʘ-

ʙʦʪʢʠ.  

3 ʟʦʥʘ ï ʧʝʨʠʦʜ ʧʨʦʷʚʣʝʥʠʷ ʠʟʥʘʰʠʚʘʥʠʷ. ɿʜʝʩʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʠʟʥʦʩʘ ʜʦ-

ʩʪʠʛʘʶʪ ʪʘʢʠʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʜʝʪʘʣʝʡ ʠʣʠ ʢ ʥʘ-

ʨʫʰʝʥʠʶ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʤʘʰʠʥʳ. ʄʘʰʠʥʘ ʧʦʪʨʝʙʫʝʪ ʦʯʝʨʝʜʥʦʛʦ ʨʝʤʦʥʪʘ. 

ʆʩʥʦʚʳ ʥʘʜʝʞʥʦʩʪʠ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʟʜʝ-

ʣʠʷ. ʇʣʦʭʦ ʧʨʦʜʫʤʘʥʥʳʝ, ʥʝ ʦʪʨʘʙʦʪʘʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝ ʥʘʜʝʞʥʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ: 

 

- ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʠ; 

- ʫʤʝʥʴʰʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʜʝʪʘʣʝʡ (ʨʘʮʠʦʥʘʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʚʳʩʦʢʦ-

ʧʨʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʝ ʫʚʝʣʠ-

ʯʠʚʘʶʪ ʥʘʛʨʫʟʦʯʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʟʫʙʯʘʪʳʭ ʧʝʨʝʜʘʯ ʜʦ 2é4 ʨʘʟ); 

- ʧʨʠʤʝʥʝʥʠʝ ʭʦʨʦʰʝʡ ʩʤʘʟʢʠ; 

- ʫʩʪʘʥʦʚʢʘ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ; 

- ʜʦʣʞʥʳʡ ʢʦʥʪʨʦʣʴ ʆʊʂ. 

 

15.2 ʆʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ: 

1. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (ʦʯʝʨʝʜʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʵʪʘʧʦʚ ʧʨʠ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʠ) ʠ ʠʪʝʨʘʮʠʦʥʥʦʩʪʴ (ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʧʨʝʜʳʜʫʱʠʭ ʵʪʘ-

ʧʦʚ). 

2. ʉʭʝʤʥʘʷ ʥʘʜʝʞʥʦʩʪʴ (min ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʥʩʪʨʫʢʮʠʠ). ʂʦʵʬʬʠʮʠʝʥʪ 

ʥʘʜʝʞʥʦʩʪʠ ʩʣʦʞʥʦʛʦ ʠʟʜʝʣʠʷ ʚʳʨʘʞʘʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘʜʝʞʥʦ-
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ʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. ʏʝʤ ʙʦʣʴʰʝ ʵʣʝʤʝʥʪʦʚ ʠʤʝʝʪ ʩʠʩʪʝʤʘ, ʪʝʤ ʤʝʥʴʰʝ ʝʝ 

ʥʘʜʝʞʥʦʩʪʴ. 

3. ʈʘʚʥʦʧʨʦʯʥʦʩʪʴ. ʅʘʜʝʞʥʦʩʪʴ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʚʩʝʛʜʘ ʤʝʥʴʰʝ ʥʘ-

ʜʝʞʥʦʩʪʠ ʩʘʤʦʛʦ ʥʝʥʘʜʝʞʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʥʝ ʜʦʧʫʩʢʘʪʴ ʚ ʩʠʩʪʝʤʫ ʥʠ 

ʦʜʥʦʛʦ ʩʣʘʙʦʛʦ ʵʣʝʤʝʥʪʘ. 

4. ʋʥʠʬʠʢʘʮʠʷ - ʩʪʨʝʤʣʝʥʠʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʜʥʦʪʠʧʥʳʭ ʠ ʩʪʘʥʜʘʨʪ-ʥ ʭr 

ʵʣʝʤʝʥʪʦʚ. ʉʪʘʥʜʘʨʪʥʳʝ ʫʟʣʳ ʠ ʜʝʪʘʣʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʥʘ ʦʩʥʦʚʝ ʙʦʣʴʰʦ-ʛʦ ʦʧʳʪʘ ʠ 

ʠʟʛʦʪʦʚʣʷʶʪ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʟʘʚʦʜʘʭ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-ʥʳʤ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦʤ. 

5. ʂʦʤʧʨʦʤʠʩʩʥʦʩʪʴ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ (ʧʦʠʩʢ ʢʦʤʧʨʦʤʠʩʩʦʚ ʤʝʞʜʫ ʪʝʭ-

ʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ) 

6. ʈʝʟʝʨʚʠʨʦʚʘʥʠʝ - ʩʦʟʜʘʥʠʝ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʟʝʨʚʦʚ (ʟʘʧʘʩ 

ʧʨʦʯʥʦʩʪʠ, ʠ ʪ.ʜ.). 

7. ʉʤʝʥʥʳʝ ʜʝʪʘʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ ʩ ʟʘʧʘʩʥʳʤʠ ʯʘ-

ʩʪʷʤʠ. ʂʦʥʩʪʨʫʢʮʠʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʣʝʛʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʢ ʫʟʣʘʤ. 

ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ï ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ʆʩʥʦʚʥʳʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʩʪʦʷʪ ʚ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʩʪʠ ʨʝʰʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦ-

ʛʣʘʩʦʚʘʥʠʷ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʘʥʘʣʠʟ ʵʪʠʭ ʚʘʨʠʘʥʪʦʚ, 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʩ ʫʯʝʪʦʤ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʦʧʳʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʫʱʝʩʪʚʫ-

ʶʱʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʦʧʨʦ-

ʩʘʤ ʪʝʭʥʠʯʝʩʢʦʡ ʵʩʪʝʪʠʢʠ, ʧʦʵʪʦʤʫ ʩʦʟʜʘʚʘʝʤʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʪʦʣʴ-

ʢʦ ʥʘʜʝʞʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʥʳʤʠ, ʥʦ ʠ ʩʦʯʝʪʘʪʴ ʢʨʘʩʠʚʳʡ ʚʥʝʰʥʠʡ ʚʠʜ ʩ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦʩʪʴʶ ʬʦʨʤ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, 

ʩʦʜʝʨʞʘʱʝʡ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʙʦʩʥʦʚʘʥʠʷ, ʨʘʩʯʝʪʳ, ʯʝʨʪʝʞʠ, ʤʘʢʝʪʳ, ʩʤʝʪʳ, 

ʧʦʷʩʥʠʪʝʣʴʥʳʝ ʟʘʧʠʩʢʠ ʠ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʰʠ-

ʥʳ. ʇʦ ʪʠʧʫ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʘ ʨʘʟʣʠʯʘʶʪ ʯʝʨʪʝʞʥʦʝ ʠ ʦʙʲʝʤʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʝ; ʧʦʩʣʝʜʥʝʝ ʚʢʣʶʯʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʤʘʢʝʪʘ ʠʣʠ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ. ɼʣʷ ʜʝʪʘʣʝʡ ʤʘ-

ʰʠʥ ʭʘʨʘʢʪʝʨʝʥ ʯʝʨʪʝʞʥʳʡ ʤʝʪʦʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 
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ʉʦʚʦʢʫʧʥʦʩʪʴ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ, ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʝʢʪʦʤ. 

ʏʪʦʙʳ ʠʟʙʘʚʠʪʴ ʢʦʥʩʪʨʫʢʪʦʨʘ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʪʨʫʜʦʝʤʢʠʭ ʨʘʩʯʝʪʦʚ, ʤʥʦʛʦʬʘʢ-

ʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠʩʧʦʣʴʟʫʶʪ ʕɺʄ. ʇʨʠ ʵʪʦʤ 

ʢʦʥʩʪʨʫʢʪʦʨ ʩʪʘʚʠʪ ʟʘʜʘʯʫ ʜʣʷ ʕɺʄ ʠ ʧʨʠʥʠʤʘʝʪ ʦʢʦʥʯʘʪʝʣʴ-ʥʦʝ ʨʝʰʝʥʠʝ, ʘ ʤʘʠh-

ʥʘ ʦʙʨʘʙʘʪʳʚʘʝʪ ʚʝʩʴ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʝʣʘʝʪ ʧʝʨ-ʚʠʯʥʳʡ ʦʪʙʦʨ. ɼʣʷ ʪʘʢʦʛʦ 

ʦʙʱʝʥʠʷ ʯʝʣʦʚʝʢʘ ʩ ʤʘʰʠʥʦʡ ʩʦʟʜʘʶʪʩʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ (ʉɸʇʈ). ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʉɸʇʈ ʷʚ-ʣʷʶʪʩʷ ʧʦʚʳh ʝʥʠʝ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʦʙʲʝʢ-ʪʦʚ, ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ, ʫʤʝʥʴʰʝʥʠʝ 

ʩʪʦʠʤʦʩʪʠ ʠ ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘ-ʥʠʷ. 

15.3. ʉʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ 

 

ʉʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʵʪʘʧʳ ʨʘʙʦʪ ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʩʪʘʥʜʘʨʪʦʤ, ʢʦʪʦʨʳʡ ʦʙʦʙʱʘʝʪ ʦʧʳʪ, ʥʘʢʦʧʣʝʥʥʳʡ ʚ ʧʝʨʝʜʦʚʳʭ ʩʪʨʘʥʘʭ ʧʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʘʰʠʥ. 

ʇʝʨʚʘʷ ʩʪʘʜʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ - ʜʦʢʫʤʝʥʪʘ ʩʦʜʝʨʞʘʱʝʛʦ 

ʥʘʠʤʝʥʦʚʘʥʠʝ, ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʢʘʟʘʪʝʣʠ ʢʘ-

ʯʝʩʪʚʘ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʟʘʢʘʟʯʠʢʦʤ ʢ ʨʘʟʨʘʙʘ-

ʪʳʚʘʝʤʦʤʫ ʠʟʜʝʣʠʶ. 

ɺʪʦʨʘʷ ʩʪʘʜʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʥ-

ʩʪʨʫʢʪʦʨʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʙʦʩ-

ʥʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʟʜʝʣʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ, ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ ʩ ʫʯʝʪʦʤ ʜʦʩʪʠ-

ʞʝʥʠʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʚ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʘ ʪʘʢʞʝ ʧʘʪʝʥʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʊʝʭ-

ʥʠʯʝʩʢʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʫʪʚʝʨʞʜʘʝʪʩʷ ʟʘʢʘʟʯʠʢʦʤ ʠ ʛʝʥʝʨʘʣʴʥʳʤ ʧʦʜʨʷʜʯʠʢʦʤ. 

ʊʨʝʪʴʷ ʩʪʘʜʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʵʩʢʠʟʥʦʛʦ ʧʨʦʝʢʪʘ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʥʩʪʨʫʢʪʦʨ-

ʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʠ ʨʘʟʨʘ-

ʙʦʪʢʠ ʦʙʱʠʭ ʚʠʜʦʚ ʯʝʨʪʝʞʝʡ, ʜʘʶʱʠʭ ʦʙʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ ʠ ʧʨʠʥ-

ʮʠʧʝ ʨʘʙʦʪʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʠʟʜʝʣʠʠ, ʝʛʦ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʠ ʛʘʙʘʨʠʪʥʳʭ 

ʨʘʟʤʝʨʘʭ. 
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ʊɽʄɸ 16. ʐɽʈʆʍʆɺɸʊʆʉʊʔ ʇʆɺɽʈʍʅʆʉʊʀ 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʥʝʨʦʚʥʦʩʪʝʡ ʥʘ ʨʝʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʘʣʳʤʠ ʰʘʛʘʤʠ, ʚʳʜʝʣʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʙʘʟʦʚʦʡ ʜʣʠʥʳ, ʥʘʟʳʚʘʝʪʩʷ 

ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʚʦʟʥʠʢʘʝʪ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʤʦʞʝʪ 

ʷʚʣʷʪʴʩʷ ʩʣʝʜʦʤ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠʣʠ ʷʚʣʷʪʴʩʷ ʩʣʝʜʩʪʚʠʝʤ ʢʦʧʠʨʦʚʘʥʠʷ 

ʥʝʨʦʚʥʦʩʪʝʡ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʨʝʟʮʘ, ʦʥʘ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʩʪʨʫʞʢʠ ʠʣʠ ʚʠʙʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ 

ʭʠʤʠʯʝʩʢʦʡ ʢʦʨʨʦʟʠʠ ʤʘʪʝʨʠʘʣʘ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʨʫʛʠʭ ʧʨʠʯʠʥ. 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʦʩʪʦʷʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʥʘ ʨʘʙʦʪʫ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʠ ʠʭ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ. 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʙʦʪʫ ʧʦʜʚʠʞʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ (ʪʨʫʱʠʭʩʷ ʧʘʨ). ʇʨʠ ʙʦʣʴʰʠʭ ʥʝʨʦʚʥʦʩʪʷʭ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʧʦʜʰʠʧʥʠʢʦʚ, ʥʘʧʨʘʚʣʷʶʱʠʭ, ʧʦʣʟʫʥʦʚ, ʧʦʨʰʥʝʡ ʠ ʪ. ʜ. ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʤʝʞʜʫ 

ʥʠʤʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʪʜʝʣʴʥʳʭ ʪʦʯʢʘʭ, ʥʘʨʫʰʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʤʘʩʣʷʥʦʡ ʧʣʝʥʢʠ, 

ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʳʡ ʠʟʥʦʩ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʟʘʟʦʨʳ. ʇʨʠ ʦʯʝʥʴ 

ʤʘʣʳʭ ʥʝʨʦʚʥʦʩʪʷʭ ʤʘʩʣʦ ʥʝ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʚ ʟʘʟʦʨʘʭ ʩʦʝʜʠʥʝʥʠʷ ʠ ʥʘʨʫʰʘʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʞʠʤ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ɺ ʥʝʧʦʜʚʠʞʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʛʨʝʙʝʰʢʠ ʥʝʨʦʚʥʦʩʪʝʡ ʧʨʠ ʩʙʦʨʢʝ ʩʨʝʟʘʶʪʩʷ ʠʣʠ 

ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩʦʝʜʠʥʝʥʠʷ ʩʤʠʥʘʶʪʩʷ, ʪʝʤ ʩʘʤʳʤ ʥʘʨʫʰʘʝʪʩʷ ʚʳʙʨʘʥʥʳʡ 

ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʭʘʨʘʢʪʝʨ ʩʦʧʨʷʞʝʥʠʷ. ʋ ʧʦʩʘʜʦʢ ʩ ʥʘʪʷʛʦʤ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪ 

ʢʨʫʪʷʱʠʝ ʤʦʤʝʥʪʳ ʠ ʦʩʝʚʳʝ ʩʠʣʳ ʟʘ ʩʯʝʪ ʩʠʣ ʪʨʝʥʠʷ, ʩʣʠʰʢʦʤ ʛʣʘʜʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʥʠʞʘʶʪ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʠ ʫʤʝʥʴʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʩ ʥʘʪʷʛʦʤ. 

ʇʨʦʯʥʦʩʪʴ ʜʝʪʘʣʝʡ ʪʦʞʝ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ. ʈʘʟʨʫʰʝʥʠʝ 

ʜʝʪʘʣʝʡ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʝʨʝʤʝʥʥʳʭ ʥʘʛʨʫʟʢʘʭ, ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ 

ʥʘʣʠʯʠʷ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʳʤʠ ʷʚʣʷʶʪʩʷ ʠʤʝʶʱʠʝʩʷ ʥʝʨʦʚʥʦʩʪʠ. 

ʌʠʥʠʰʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ (ʜʦʚʦʜʢʘ, ʧʦʣʠʨʦʚʘʥʠʝ, ʩʫʧʝʨʬʠʥʠʰ ʠ ʪ. ʧ.) 



 

286 
 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ ʚʝʣʠʯʠʥʫ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠ ʧʦʚʳʰʘʶʪ ʫʩʪʘʣʦʩʪʥʫʶ ʧʨʦʯʥʦʩʪʴ 

ʜʝʪʘʣʝʡ. 

ʋʤʝʥʴʰʝʥʠʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʝʪ 

ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ ʜʝʪʘʣʝʡ. 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ, 

ʥʘ ʢʘʯʝʩʪʚʦ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʠ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʧʦʢʨʳʪʠʡ, ʘ ʪʘʢʞʝ ʥʘ ʚʥʝʰʥʠʡ ʚʠʜ 

ʠʟʜʝʣʠʡ ʠ ʠʭ ʢʦʥʪʘʢʪ ʩ ʨʫʢʘʤʠ ʯʝʣʦʚʝʢʘ. 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʚʣʠʷʝʪ ʪʘʢʞʝ ʥʘ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʜʝʪʘʣʝʡ. 

 

 

16.1 ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

ʈʝʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ï ʧʦʚʝʨʭʥʦʩʪʴ, ʦʛʨʘʥʠʯʠʚʘʶʱʘʷ ʪʝʣʦ ʠ ʦʪʜʝʣʷʶʱʘʷ ʝʛʦ 

ʦʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʅʦʤʠʥʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ï ʧʦʚʝʨʭʥʦʩʪʴ, ʟʘʜʘʥʥʘʷ ʚ ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʙʝʟ ʫʯʝʪʘ ʜʦʧʫʩʢʘʝʤʳʭ ʦʪʢʣʦʥʝʥʠʡ. 

ɹʘʟʦʚʘʷ ʣʠʥʠʷ (ʧʦʚʝʨʭʥʦʩʪʴ) ï ʣʠʥʠʷ (ʧʦʚʝʨʭʥʦʩʪʴ) ʟʘʜʘʥʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʬʦʨʤʳ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʚʝʜʝʥʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʬʠʣʷ (ʧʦʚʝʨʭʥʦʩʪʠ) ʠ 

ʩʣʫʞʘʱʘʷ ʜʣʷ ʦʮʝʥʢʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʨʦʬʠʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ï ʣʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʣʦʩʢʦʩʪʴʶ. 

ɹʘʟʦʚʘʷ ʜʣʠʥʘ l ï ʵʪʦ ʜʣʠʥʘ ʙʘʟʦʚʦʡ ʣʠʥʠʠ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʥʝʨʦʚʥʦʩʪʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʠʩ. 16.1). 

 

ʈʠʩ. 16.1. ɺʳʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʙʘʟʦʚʦʡ ʜʣʠʥʳ 
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ɼʣʠʥʘ ʦʮʝʥʢʠ L ï ʜʣʠʥʘ, ʥʘ ʢʦʪʦʨʦʡ ʦʮʝʥʠʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ. ʆʥʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʙʘʟʦʚʳʭ ʜʣʠʥ. 

ʉʨʝʜʥʷʷ ʣʠʥʠʷ ʧʨʦʬʠʣʷ m-m ï ʙʘʟʦʚʘʷ ʣʠʥʠʷ, ʠʤʝʶʱʘʷ ʬʦʨʤʫ ʥʦʤʠʥʘʣʴʥʦʛʦ 

ʧʨʦʬʠʣʷ ʠ ʧʨʦʚʝʜʝʥʥʘʷ ʪʘʢ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʙʘʟʦʚʦʡ ʜʣʠʥʳ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʧʨʦʬʠʣʷ ʦʪ ʵʪʦʡ ʣʠʥʠʠ ʤʠʥʠʤʘʣʴʥʦ. 

ʃʠʥʠʷ ʚʳʩʪʫʧʦʚ ʧʨʦʬʠʣʷ ï ʣʠʥʠʷ, ʵʢʚʠʜʠʩʪʘʥʪʥʘʷ ʩʨʝʜʥʝʡ ʣʠʥʠʠ, ʧʨʦʭʦʜʷʱʘʷ 

ʯʝʨʝʟ ʚʳʩʰʫʶ ʪʦʯʢʫ ʧʨʦʬʠʣʷ ʚ ʧʨʝʜʝʣʘʭ ʙʘʟʦʚʦʡ ʜʣʠʥʳ. 

ʃʠʥʠʷ ʚʧʘʜʠʥ ʧʨʦʬʠʣʷ ï ʣʠʥʠʷ, ʵʢʚʠʜʠʩʪʘʥʪʥʘʷ ʩʨʝʜʥʝʡ ʣʠʥʠʠ, ʧʨʦʭʦʜʷʱʘʷ 

ʯʝʨʝʟ ʥʠʟʰʫʶ ʪʦʯʢʫ ʧʨʦʬʠʣʷ ʚ ʧʨʝʜʝʣʘʭ ʙʘʟʦʚʦʡ ʜʣʠʥʳ. 

ʄʝʩʪʥʳʡ ʚʳʩʪʫʧ ʧʨʦʬʠʣʷ ï ʯʘʩʪʴ ʧʨʦʬʠʣʷ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʤʝʞʜʫ ʜʚʫʤʷ 

ʩʦʩʝʜʥʠʤʠ ʤʠʥʠʤʫʤʘʤʠ ʧʨʦʬʠʣʷ. 

ʄʝʩʪʥʘʷ ʚʧʘʜʠʥʘ ʧʨʦʬʠʣʷ ï ʯʘʩʪʴ ʧʨʦʬʠʣʷ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʤʝʞʜʫ ʜʚʫʤʷ 

ʩʦʩʝʜʥʠʤʠ ʤʘʢʩʠʤʫʤʘʤʠ ʧʨʦʬʠʣʷ. 

ɺʳʩʪʫʧ ʧʨʦʬʠʣʷ ï ʯʘʩʪʴ ʧʨʦʬʠʣʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʜʚʝ ʩʦʩʝʜʥʠʝ ʪʦʯʢʠ 

ʧʝʨʝʩʝʯʝʥʠʷ ʝʛʦ ʩʦ ʩʨʝʜʥʝʡ ʣʠʥʠʝʡ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʠʟ ʪʝʣʘ. 

ɺʧʘʜʠʥʘ ʧʨʦʬʠʣʷ - ʯʘʩʪʴ ʧʨʦʬʠʣʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʜʚʝ ʩʦʩʝʜʥʠʝ ʪʦʯʢʠ 

ʧʝʨʝʩʝʯʝʥʠʷ ʝʛʦ ʩʦ ʩʨʝʜʥʝʡ ʣʠʥʠʝʡ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʚ ʪʝʣʦ. 

ʆʪʢʣʦʥʝʥʠʝ ʧʨʦʬʠʣʷ Y ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʦʡ ʧʨʦʬʠʣʷ ʠ ʙʘʟʦʚʦʡ ʣʠʥʠʝʡ. 

 

ʈʠʩ. 16.2. ʇʨʦʬʠʣʴ ʧʦʚʝʨʭʥʦʩʪʠ 

 

ʅʝʨʦʚʥʦʩʪʴ ʧʨʦʬʠʣʷ ï ʚʳʩʪʫʧ ʧʨʦʬʠʣʷ ʠ ʩʦʧʨʷʞʝʥʥʘʷ ʩ ʥʠʤ ʚʧʘʜʠʥʘ ʧʨʦʬʠʣʷ. 
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ʅʘʧʨʘʚʣʝʥʠʝ ʥʝʨʦʚʥʦʩʪʠ ʧʨʦʬʠʣʷ ï ʫʩʣʦʚʥʳʡ ʨʠʩʫʥʦʢ, ʦʙʨʘʟʦʚʘʥʥʳʡ 

ʥʦʨʤʘʣʴʥʳʤʠ ʧʨʦʝʢʮʠʷʤʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʦʯʝʢ ʥʝʨʦʚʥʦʩʪʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 

ʩʨʝʜʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʋʨʦʚʝʥʴ ʩʝʯʝʥʠʷ ʧʨʦʬʠʣʷ ʨ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʣʠʥʠʝʡ ʚʳʩʪʫʧʦʚ ʧʨʦʬʠʣʷ ʠ 

ʣʠʥʠʝʡ, ʧʝʨʝʩʝʢʘʶʱʝʡ ʧʨʦʬʠʣʴ ʵʢʚʠʜʠʩʪʘʥʪʥʦ ʣʠʥʠʠ ʚʳʩʪʫʧʦʚ ʧʨʦʬʠʣʷ. 

ɺʳʩʦʪʘ ʚʳʩʪʫʧʘ ʧʨʦʬʠʣʷ yp ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʧʨʦʬʠʣʷ ʜʦ ʚʳʩʰʝʡ 

ʪʦʯʢʠ ʚʳʩʪʫʧʘ ʧʨʦʬʠʣʷ. 

ɻʣʫʙʠʥʘ ʚʧʘʜʠʥʳ ʧʨʦʬʠʣʷ yv ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʧʨʦʬʠʣʷ ʜʦ 

ʥʠʟʰʝʡ ʪʦʯʢʠ ʚʧʘʜʠʥʳ ʧʨʦʬʠʣʷ. 

ɺʳʩʦʪʘ ʥʘʠʙʦʣʴʰʝʛʦ ʚʳʩʪʫʧʘ ʧʨʦʬʠʣʷ Rp ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʜʦ 

ʚʳʩʰʝʡ ʪʦʯʢʠ ʧʨʦʬʠʣʷ ʚ ʧʨʝʜʝʣʘʭ ʙʘʟʦʚʦʡ ʜʣʠʥʳ. 

ɺʳʩʦʪʘ ʥʝʨʦʚʥʦʩʪʠ ʧʨʦʬʠʣʷ ï ʩʫʤʤʘ ʚʳʩʦʪʳ ʚʳʩʪʫʧʘ ʧʨʦʬʠʣʷ ʠ ʛʣʫʙʠʥʳ 

ʩʦʧʨʷʞʝʥʥʦʡ ʩ ʥʠʤ ʚʧʘʜʠʥʳ ʧʨʦʬʠʣʷ. 

ʐʘʛ ʥʝʨʦʚʥʦʩʪʝʡ ʧʨʦʬʠʣʷ ï ʦʪʨʝʟʦʢ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʧʨʦʬʠʣʷ, ʩʦʜʝʨʞʘʱʠʡ 

ʥʝʨʦʚʥʦʩʪʴ ʧʨʦʬʠʣʷ. 

ʐʘʛ ʤʝʩʪʥʳʭ ʚʳʩʪʫʧʦʚ ï ʦʪʨʝʟʦʢ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʤʝʞʜʫ ʧʨʦʝʢʮʠʷʤʠ ʥʘ ʥʝʝ 

ʥʘʠʚʳʩʰʠʭ ʪʦʯʝʢ ʩʦʩʝʜʥʠʭ ʤʝʩʪʥʳʭ ʚʳʩʪʫʧʦʚ ʧʨʦʬʠʣʷ. 

ʆʧʦʨʥʘʷ ʜʣʠʥʘ ʧʨʦʬʠʣʷ ï ʩʫʤʤʘ ʜʣʠʥ ʦʪʨʝʟʢʦʚ, ʦʪʩʝʢʘʝʤʳʭ ʥʘ ʟʘʜʘʥʥʦʤ 

ʫʨʦʚʥʝ ʚ ʤʘʪʝʨʠʘʣʝ ʧʨʦʬʠʣʷ ʣʠʥʠʝʡ, ʵʢʚʠʜʠʩʪʘʥʪʥʦʡ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʚ ʧʨʝʜʝʣʘʭ 

ʙʘʟʦʚʦʡ ʜʣʠʥʳ. 

ɼʣʷ ʦʮʝʥʢʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ɻʆʉʊ 2789-73 ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ: 

Ra ï ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʨʦʬʠʣʷ; 

Rz ï ʚʳʩʦʪʘ ʥʝʨʦʚʥʦʩʪʠ ʧʨʦʬʠʣʷ ʧʦ ʜʝʩʷʪʠ ʪʦʯʢʘʤ; 

Rmax ï ʥʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʧʨʦʬʠʣʷ; 

Sm ï ʩʨʝʜʥʠʡ ʰʘʛ ʥʝʨʦʚʥʦʩʪʝʡ; 

S ï ʩʨʝʜʥʠʡ ʰʘʛ ʤʝʩʪʥʳʭ ʚʳʩʪʫʧʦʚ ʧʨʦʬʠʣʷ; 

tp ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʧʦʨʥʘʷ ʜʣʠʥʘ ʧʨʦʬʠʣʷ, ʛʜʝ ʨ ï ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʩʝʯʝʥʠʷ 

ʧʨʦʬʠʣʷ ʚ % ʦʪ Rmax. 

ɺʩʝ ʧʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʙʘʟʦʚʦʡ ʜʣʠʥʝ. 
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ɹʘʟʦʚʘʷ ʜʣʠʥʘ ʟʘʜʘʝʪʩʷ ʥʘ ʯʝʨʪʝʞʝ ʠʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʜʘʥʥʦʛʦ ʥʘ 

ʯʝʨʪʝʞʝ. ʉʦʦʪʥʦʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʚʳʩʦʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠ ʙʘʟʦʚʳʭ ʜʣʠʥ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʦʥʘ ʷʚʥʦ ʥʝ ʫʢʘʟʘʥʳ ʥʘ ʯʝʨʪʝʞʝ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 

16.1. 

 

 

 

ʊʘʙʣʠʮʘ 16.1. 

ɹʘʟʦʚʘʷ ʜʣʠʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ɺʝʣʠʯʠʥʘ ʙʘʟʦʚʦʡ  ʜʣʠʥʳ l 

ʤʢʤ 

Ra Rz ʠʣʠ Rmax ʤʤ 

ɼʦ 0,025 

ʩʚ. 0,025 ʜʦ 0,4 

ʩʚ. 0,4 ʜʦ 3,2 

ʩʚ. 3,2 ʜʦ 12,5 

ʩʚ. 12,5 ʜʦ 100  

ɼʦ 0,10 

ʩʚ. 0,1 ʜʦ 1,6 

ʩʚ. 1,6 ʜʦ 12,5 

ʩʚ. 12,5 ʜʦ 50 

ʩʚ. 50 ʜʦ 400 

0,08 

0,25 

0,8 

2,5 

8,0 

 

ʆʙʳʯʥʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʦʧʨʝʜʝʣʷʶʪ ʥʘ ʜʣʠʥʝ ʦʮʝʥʢʠ L, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ 

ʙʘʟʦʚʦʡ ʜʣʠʥʳ (3, 5, 7). ʇʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʢʘʞʜʦʡ ʙʘʟʦʚʦʡ 

ʜʣʠʥʝ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʘ ʟʘʪʝʤ ʥʘʭʦʜʠʪʩʷ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʠʟʤʝʨʷʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʜʣʠʥʝ ʦʮʝʥʢʠ. 

ɻʆʉʊ 2789-73 ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʜʝʣʠʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ 

ʣʶʙʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʣʶʙʳʤʠ ʤʝʪʦʜʘʤʠ, ʢʨʦʤʝ ʚʦʨʩʠʩʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʂʨʦʤʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ɻʆʉʊʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʚʘ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘ ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʵʪʦ ʚʠʜ ʦʙʨʘʙʦʪʢʠ ʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʥʝʨʦʚʥʦʩʪʝʡ. 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʦʬʠʣʴ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʠʩ. 2), ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʦʚ 

ʧʨʦʬʠʣʦʛʨʘʬʦʚ, ʢʦʪʦʨʳʝ ʦʱʫʧʳʚʘʶʪ ʧʨʦʬʠʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩʧʝʮʠʘʣʴʥʦʡ ʘʣʤʘʟʥʦʡ 

ʠʛʣʦʡ. ɼʣʷ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʧʨʦʬʠʣʝ ʧʨʦʚʦʜʷʪ ʩʨʝʜʥʶʶ ʣʠʥʠʶ, ʘ ʪʘʢʞʝ ʣʠʥʠʠ 

ʚʳʩʪʫʧʦʚ ʠ ʚʧʘʜʠʥ. ɺʩʝ ʧʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʨʝʜʥʝʡ ʣʠʥʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʠʙʦʨʳ ʧʨʦʬʠʣʠʤʝʪʨʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʶʪ 

ʚʩʝ ʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʳʩʦʪʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ Ra, Rz, Rmax ʥʦʨʤʠʨʫʶʪʩʷ ʠ ʫʢʘʟʳʚʘʶʪʩʷ ʥʘ ʯʝʨʪʝʞʘʭ 

ʚ ʤʢʤ, ʘ ʰʘʛʦʚʳʝ S ʠ Sm ʚ ʤʤ, ʧʘʨʘʤʝʪʨ tp ʥʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ, ʙʘʟʦʚʘʷ ʜʣʠʥʘ 

ʟʘʜʘʝʪʩʷ ʚ ʤʤ. 

 

16.2 ʏʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʉʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʨʦʬʠʣʷ Rʘ ï ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʠʟ 

ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪʢʣʦʥʝʥʠʡ ʧʨʦʬʠʣʷ ʚ ʧʨʝʜʝʣʘʭ ʙʘʟʦʚʦʡ ʜʣʠʥʳ: 
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n
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i
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, 

ʛʜʝ l ï ʙʘʟʦʚʘʷ ʜʣʠʥʘ; n ï ʯʠʩʣʦ ʚʳʙʨʘʥʥʳʭ ʪʦʯʝʢ ʧʨʦʬʠʣʷ ʥʘ ʙʘʟʦʚʦʡ ʜʣʠʥʝ; y ï 

ʦʪʢʣʦʥʝʥʠʝ ʧʨʦʬʠʣʷ ʦʪ ʩʨʝʜʥʝʡ ʣʠʥʠʠ. 

ʉʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʨʦʬʠʣʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠ ʠʤʝʥʥʦ ʝʛʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʯʝʨʪʝʞʘʭ. 

ɺʳʩʦʪʘ ʥʝʨʦʚʥʦʩʪʝʡ ʧʨʦʬʠʣʷ ʧʦ ʜʝʩʷʪʠ ʪʦʯʢʘʤ Rz ï ʩʫʤʤʘ ʩʨʝʜʥʠʭ 

ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʚʳʩʦʪ ʧʷʪʠ ʥʘʠʙʦʣʴʰʠʭ ʚʳʩʪʫʧʦʚ ʧʨʦʬʠʣʷ ʠ ʛʣʫʙʠʥ ʧʷʪʠ 

ʥʘʠʙʦʣʴʰʠʭ ʚʧʘʜʠʥ ʧʨʦʬʠʣʷ ʚ ʧʨʝʜʝʣʘʭ ʙʘʟʦʚʦʡ ʜʣʠʥʳ: 
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ä ä
= =
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Rz
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ʛʜʝ ypi ï ʚʳʩʦʪʘ i-ʛʦ ʥʘʠʙʦʣʴʰʝʛʦ ʚʳʩʪʫʧʘ ʧʨʦʬʠʣʷ; yvi ï ʛʣʫʙʠʥʘ i-ʡ ʥʘʠʙʦʣʴʰʝʡ 

ʚʧʘʜʠʥʳ ʧʨʦʬʠʣʷ. 
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ʅʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʥʝʨʦʚʥʦʩʪʝʡ ʧʨʦʬʠʣʷ Rmax ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʣʠʥʠʝʡ 

ʚʳʩʪʫʧʦʚ ʧʨʦʬʠʣʷ ʠ ʣʠʥʠʝʡ ʚʧʘʜʠʥ ʧʨʦʬʠʣʷ ʚ ʧʨʝʜʝʣʘʭ ʙʘʟʦʚʦʡ ʜʣʠʥʳ. 

ʉʨʝʜʥʠʡ ʰʘʛ ʥʝʨʦʚʥʦʩʪʝʡ ʧʨʦʬʠʣʷ Sm ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʰʘʛʘ ʥʝʨʦʚʥʦʩʪʝʡ 

ʧʨʦʬʠʣʷ ʚ ʧʨʝʜʝʣʘʭ ʙʘʟʦʚʦʡ ʜʣʠʥʳ: 

ä
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S
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1

, 

ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ ʥʘ ʙʘʟʦʚʦʡ ʜʣʠʥʝ. 

ʉʨʝʜʥʠʡ ʰʘʛ ʤʝʩʪʥʳʭ ʚʳʩʪʫʧʦʚ ʧʨʦʬʠʣʷ S ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʰʘʛʦʚ ʤʝʩʪʥʳʭ 

ʚʳʩʪʫʧʦʚ ʧʨʦʬʠʣʷ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʨʝʜʝʣʘʭ ʙʘʟʦʚʦʡ ʜʣʠʥʳ: 
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n
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ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʦʧʦʨʥʘʷ ʜʣʠʥʘ ʧʨʦʬʠʣʷ tp ï ʦʪʥʦʰʝʥʠʝ ʦʧʦʨʥʦʡ ʜʣʠʥʳ ʧʨʦʬʠʣʷ 

ʢ ʙʘʟʦʚʦʡ ʜʣʠʥʝ: 
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hʨ ï ʦʧʦʨʥʘʷ ʜʣʠʥʘ ʧʨʦʬʠʣʷ ʥʘʭʦʜʠʪʩʷ ʢʘʢ ʩʫʤʤʘ ʜʣʠʥ ʦʪʨʝʟʢʦʚ, ʦʪʩʝʢʘʝʤʳʭ ʥʘ 

ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ ʚ ʤʘʪʝʨʠʘʣʝ ʧʨʦʬʠʣʷ ʣʠʥʠʝʡ, ʵʢʚʠʜʠʩʪʘʥʪʥʦʡ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʚ 

ʧʨʝʜʝʣʘʭ ʙʘʟʦʚʦʡ ʜʣʠʥʳ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʦʧʦʨʥʘʷ ʜʣʠʥʘ ʧʨʦʬʠʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʬʦʨʤʫ ʥʝʨʦʚʥʦʩʪʝʡ 

ʧʨʦʬʠʣʷ. 

ɿʥʘʯʝʥʠʝ tʨ ʥʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʠ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʨʷʜʘ: 10, 15, 20, 25, 30, 

40, 50, 60, 70, 80, 90 %. 

ʏʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʩʝʯʝʥʠʷ ʨ ʥʦʨʤʠʨʫʶʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ Rmax ʠ 

ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʨʷʜʘ 5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90 %. 

 

ʊɽʄɸ 17. ʇʆʅʗʊʀɽ ɺɿɸʀʄʆɿɸʄɽʅʗɽʄʆʉʊʀ. ʉʀʉʊɽʄɸ ɼʆʇʋʉ-

ʂʆɺ ʀ ʇʆʉɸɼʆʂ 

ɺʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴʶ ʥʘʟʳʚʘʶʪʩʷ ʧʨʠʥʮʠʧʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʙʦʨʢʫ ʜʝʪʘʣʝʡ 

ʠ ʫʟʣʦʚ ʠ ʠʭ ʟʘʤʝʥʫ ʧʨʠ ʨʝʤʦʥʪʝ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ. ɺʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʥʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ 
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ʜʝʪʘʣʷʤ, ʫʟʣʘʤ ʠ ʤʝʭʘʥʠʟʤʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʠʭ ʥʝʟʘʚʠʩʠʤʦ ʠ ʩʦʙʠʨʘʪʴ ʠʣʠ 

ʟʘʤʝʥʷʪʴ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʠʟʜʝʣʠʶ. 

ɼʝʪʘʣʠ ʠ ʫʟʣʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʠ, 

ʥʘʟʳʚʘʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ. 

ɺʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ: 

ʇʦʣʥʦʡ ï ʧʨʠ ʢʦʪʦʨʦʡ 100 % ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʤʝʭʘʥʠʟʤʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠ 

ʟʘʤʝʥʷʶʪʩʷ ʧʨʠ ʩʙʦʨʢʝ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʙʝʟ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʙʝʟ 

ʧʦʜʙʦʨʘ. 

ʅʝʧʦʣʥʦʡ (ʦʛʨʘʥʠʯʝʥʥʦʡ) ï ʧʨʠ ʢʦʪʦʨʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʙʦʨʢʠ ʧʨʠʤʝʥʷʶʪ: 

ʛʨʫʧʧʦʚʦʡ ʧʦʜʙʦʨ ʜʝʪʘʣʝʡ, ʢʦʤʧʝʥʩʘʪʦʨʳ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʣʦʞʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʯʘʩʪʝʡ ʤʘʰʠʥ, ʧʨʠʛʦʥʢʫ ʠ ʜʨʫʛʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʠ ʠʟʜʝʣʠʡ. 

ɺʥʝʰʥʝʡ ï ʧʨʠ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʧʦʢʫʧʥʳʭ ʠ 

ʢʦʦʧʝʨʠʨʫʝʤʳʭ ʠʟʜʝʣʠʡ (ʤʦʥʪʠʨʫʝʤʳʭ ʚ ʜʨʫʛʠʝ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʠʟʜʝʣʠʷ) ʠ 

ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʘ ʪʘʢʞʝ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʬʦʨʤʝ 

ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ (ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ, ʧʦʜʰʠʧʥʠʢʠ, ʨʝʜʫʢʪʦʨʘ ʠ ʪ. 

ʜ.). 

ɺʥʫʪʨʝʥʥʝʡ ï ʢʦʪʦʨʘʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʜʝʪʘʣʠ ʠ ʫʟʣʳ, ʚʭʦʜʷʱʠʝ ʚ ʠʟʜʝʣʠʝ. 

17.1. ʆʩʥʦʚʥʳʝ ʥʦʨʤʳ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʠ 

ʂ ʛʣʘʜʢʠʤ ʩʦʝʜʠʥʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʩʦʝʜʠʥʝʥʠʷ ʦʙʨʘʟʦʚʘʥʥʳʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ 

ʠ ʧʣʦʩʢʠʤʠ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ʅʘ ʵʪʦʪ ʚʠʜ ʩʦʝʜʠʥʝʥʠʡ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʦʜʥʠ ʠʟ ʧʝʨʚʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʧʝʨʚʳʝ ʩʠʩʪʝʤʘ ʪʘʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʚ 1915 ï 

1917 ʛʦʜʘʭ ʧʨʦʬʝʩʩʦʨʦʤ ʀ. ʅ. ʂʫʢʦʣʝʚʩʢʠʤ. ʆʥʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʚʦʝʥʥʳʭ ʟʘʢʘʟʦʚ. ɺ 1919 ʛʦʜʫ ʢʦʤʠʩʩʠʝʡ ʧʦ ʥʦʨʤʘʣʠʟʘʮʠʠ, ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʠʥʞʝʥʝʨʘ ʇ. ʄ. ʐʝʣʦʫʤʦʚʘ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʝʨʚʳʡ ʧʨʦʝʢʪ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʜʦʧʫʩʢʦʚ ʜʣʷ ʛʣʘʜʢʠʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. 
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ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʘ ʩʠʩʪʝʤʘ ʜʦʧʫʩʢʦʚ ʧʦʜʚʝʨʛʘʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ. ɺ 

1924 ï 1925 ʛʦʜʘʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ɸ. ɼ. ɻʘʪʮʫʛʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʩʪʘʥʜʘʨʪʘ çɼʦʧʫʩʢʠ ʜʣʷ ʧʨʠʛʦʥʦʢè, 

ʢʦʪʦʨʳʡ ʧʦʩʣʫʞʠʣ ʦʩʥʦʚʦʡ ʥʘʰʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʜʦʧʫʩʢʦʚ ʠ ʧʦʩʘʜʦʢ, 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʚ 1929 ʛʦʜʫ, ʧʦʣʫʯʠʚʰʝʡ ʥʘʟʚʘʥʠʝ ʦʙʱʝʩʦʶʟʥʦʛʦ ʩʪʘʥʜʘʨʪʘ (ʆʉʊ). ɺ 

1940 ʛʦʜʫ ʩʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

(ɻʆʉʊ). ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʣʝʪ ʵʪʘ ʩʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʘʩʴ, ʧʦʧʦʣʥʷʣʘʩʴ ʥʦʚʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʙʳʣʘ ʦʪʤʝʥʝʥʘ ʚ ʩʚʷʟʠ ʩ 

ʧʝʨʝʭʦʜʦʤ ʥʘ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʩʪʘʥʜʘʨʪʦʚ. ʈʘʙʦʪʘ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠʟ ʫʟʢʦ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʝʨʝʨʦʩʣʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ. ɺʝʜʫʱʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ 

ʚ ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʀʉʆ (ISO). ɽʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʀʉʆ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʮʠʦʥʘʣʴʥʳʭ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʦʪʥʦʩʠʪʩʷ ʠ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ ʜʦʧʫʩʢʦʚ ʠ 

ʧʦʩʘʜʦʢ (ɽʉɼʇ), ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʘʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʛʣʘʜʢʠʤ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ 

ʩʦʝʜʠʥʝʥʠʷʤ ʠ ʵʣʝʤʝʥʪʘʤ ʜʝʪʘʣʝʡ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ. 

ʆʩʥʦʚʥʳʝ ʪʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦ ɻʆʉʊ 25346-89 

ʈʘʟʤʝʨ ï ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʣʠʥʝʡʥʦʡ ʚʝʣʠʯʠʥʳ (ʜʠʘʤʝʪʨ, ʜʣʠʥʘ ʠ ʪ. ʧ.) ʚ 

ʚʳʙʨʘʥʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ. ʅʘ ʯʝʨʪʝʞʘʭ ʚʩʝ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʫʢʘʟʳʚʘʶʪʩʷ ʚ 

ʤʠʣʣʠʤʝʪʨʘʭ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʳʡ ʨʘʟʤʝʨ ï ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʠʟʤʝʨʝʥʠʝʤ. 

ʈʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʇʨʝʜʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ï ʜʚʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʨʘʟʤʝʨʘ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 

ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʠʣʠ ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʝʥ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʨʘʟʤʝʨ ʛʦʜʥʦʡ 

ʜʝʪʘʣʠ. ɹʦʣʴʰʠʡ ʠʟ ʥʠʭ ʥʘʟʳʚʘʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʧʨʝʜʝʣʴʥʳʤ ʨʘʟʤʝʨʦʤ, ʘ ʤʝʥʴʰʠʡ 

ï ʥʘʠʤʝʥʴʰʠʤ ʧʨʝʜʝʣʴʥʳʤ ʨʘʟʤʝʨʦʤ. ʆʙʦʟʥʘʯʘʶʪʩʷ Dmax ʠ Dmin ʜʣʷ ʦʪʚʝʨʩʪʠʷ ʠ 

dmax ʠ dmin ʜʣʷ ʚʘʣʘ. 

ɺʘʣ ï ʪʝʨʤʠʥ, ʫʩʣʦʚʥʦ ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘʨʫʞʥʳʭ 

(ʦʭʚʘʪʳʚʘʝʤʳʭ) ʵʣʝʤʝʥʪʦʚ ʜʝʪʘʣʝʡ. 
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ʆʪʚʝʨʩʪʠʝ ï ʪʝʨʤʠʥ, ʫʩʣʦʚʥʦ ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ 

(ʦʭʚʘʪʳʚʘʶʱʠʭ) ʵʣʝʤʝʥʪʦʚ ʜʝʪʘʣʝʡ. 

 

ʅʦʤʠʥʘʣʴʥʳʡ ʨʘʟʤʝʨ ï ʨʘʟʤʝʨ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʦʪʢʣʦʥʝʥʠʷ. ʈʘʟʤʝʨ, ʢʦʪʦʨʳʡ ʫʢʘʟʘʥ ʥʘ ʯʝʨʪʝʞʝ, ʠ ʷʚʣʷʝʪʩʷ ʥʦʤʠʥʘʣʴʥʳʤ. 

ʅʦʤʠʥʘʣʴʥʳʡ ʨʘʟʤʝʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ ʥʘ 

ʧʨʦʯʥʦʩʪʴ ʠ ʞʝʩʪʢʦʩʪʴ ʠʣʠ ʩ ʫʯʝʪʦʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ. ɼʣʷ ʜʝʪʘʣʝʡ, ʦʙʨʘʟʫʶʱʠʭ ʧʦʩʘʜʦʯʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʥʦʤʠʥʘʣʴʥʳʡ 

ʨʘʟʤʝʨ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ. 

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʘ ʪʠʧʦʨʘʟʤʝʨʦʚ ʟʘʛʦʪʦʚʦʢ ʠ ʜʝʪʘʣʝʡ, ʨʝʞʫʱʝʛʦ ʠ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʟʥʘʯʝʥʠʷ ʥʦʤʠʥʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ 

ʨʘʩʯʝʪʦʤ, ʩʣʝʜʫʝʪ ʦʢʨʫʛʣʷʪʴ (ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ) ʜʦ ʟʥʘʯʝʥʠʡ, 

ʫʢʘʟʘʥʥʳʭ ʚ ɻʆʉʊ 6636-69 ʅʦʨʤʘʣʴʥʳʝ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ. ʈʷʜʳ ʥʦʤʠʥʘʣʴʥʳʭ 

ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ (ʜʠʘʤʝʪʨʦʚ, ʜʣʠʥ, ʚʳʩʦʪ ʠ ʪ. ʜ.) ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩʥʦʚʝ ʨʷʜʦʚ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʭ ʯʠʩʝʣ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʧʨʦʛʨʝʩʩʠʶ 

ʩʦ ʟʥʘʤʝʥʘʪʝʣʷʤʠ: 

ʨʷʜ R5 ï 6,1105 º ; ʨʷʜ R10 ï 25,11010 º ; ʨʷʜ R20 ï 12,11020 º ; ʨʷʜ R40 ï 06,11040 º ; 

ʨʷʜ R80 ï 03,11080 º . 

ʈʷʜ ʩ ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʛʨʘʜʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʨʷʜʫ ʩ ʙʦʣʝʝ ʤʝʣʢʦʡ ʛʨʘʜʘʮʠʝʡ, ʥʘʧʨʠʤʝʨ ʨʷʜ R5 ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ ʨʷʜʫ R10. ʇʨʠʤʝʨ 



 

295 
 

ʟʥʘʯʝʥʠʡ ʨʘʟʤʝʨʦʚ, ʜʣʷ ʨʷʜʦʚ R5 ʠ R10 ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 1, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ 

ʢʨʫʧʥʳʭ ʠ ʤʝʣʢʠʭ ʨʘʟʤʝʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʤʥʦʞʘʪʴ ʵʪʠ ʯʠʩʣʘ ʥʘ 10n. 

ʆʪʢʣʦʥʝʥʠʝ - ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʨʘʟʤʝʨʦʤ (ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʠʣʠ 

ʧʨʝʜʝʣʴʥʳʤ ʨʘʟʤʝʨʦʤ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʦʤʠʥʘʣʴʥʳʤ ʨʘʟʤʝʨʦʤ. 

ʇʨʝʜʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ - ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʧʨʝʜʝʣʴʥʳʤ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʦʤʠʥʘʣʴʥʳʤ ʨʘʟʤʝʨʘʤʠ. ʈʘʟʣʠʯʘʶʪ ʚʝʨʭʥʝʝ ʠ ʥʠʞʥʝʝ 

ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ. 

ɺʝʨʭʥʝʝ ʦʪʢʣʦʥʝʥʠʝ ES, es ï ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʥʘʠʙʦʣʴʰʠʤ 

ʧʨʝʜʝʣʴʥʳʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʦʤʠʥʘʣʴʥʳʤ ʨʘʟʤʝʨʘʤʠ. ɼʣʷ ʦʪʚʝʨʩʪʠʷ ES = 

Dmax ï D, ʜʣʷ ʚʘʣʘ es = dmax ï d. 

ʅʠʞʥʝʝ ʦʪʢʣʦʥʝʥʠʝ EI, ei ï ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʥʘʠʤʝʥʴʰʠʤ 

ʧʨʝʜʝʣʴʥʳʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʦʤʠʥʘʣʴʥʳʤ ʨʘʟʤʝʨʘʤʠ. ɼʣʷ ʦʪʚʝʨʩʪʠʷ EI = Dmin 

ï D, ʜʣʷ ʚʘʣʘ ei = dmin ï d. 

ʊʘʙʣʠʮʘ 17.1 

ɿʥʘʯʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ 

ʈʷʜ ʈʘʟʤʝʨ, ʤʤ  

R5 1,0 1,6 2,5 4,0 6,3 

R10 1,

0 

1,

25 

1,

6 

2 2,

5 

3,

2 

4,

0 

5,

0 

6,

3 

8,

0 

 

 

ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ï ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʠ ʥʦʤʠʥʘʣʴʥʳʤ ʨʘʟʤʝʨʘʤʠ. ʆʩʦʙʝʥʥʦʩʪʴ ʦʪʢʣʦʥʝʥʠʡ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ 

ʚʩʝʛʜʘ ʠʤʝʶʪ ʟʥʘʢ ʣʠʙʦ (+), ʣʠʙʦ (-) ʠʣʠ ʨʘʚʥʳ ʥʫʣʶ. 
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ʆʩʥʦʚʥʦʝ ʦʪʢʣʦʥʝʥʠʝ - ʦʜʥʦ ʠʟ ʜʚʫʭ ʧʨʝʜʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ (ʚʝʨʭʥʝʝ ʠʣʠ 

ʥʠʞʥʝʝ), ʦʧʨʝʜʝʣʷʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʧʦʣʷ ʜʦʧʫʩʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʫʣʝʚʦʡ ʣʠʥʠʠ. ɺ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʜʦʧʫʩʢʦʚ ʠ ʧʦʩʘʜʦʢ ʦʩʥʦʚʥʳʤ ʷʚʣʷʝʪʩʷ ʦʪʢʣʦʥʝʥʠʝ, ʙʣʠʞʘʡʰʝʝ ʢ 

ʥʫʣʝʚʦʡ ʣʠʥʠʠ. 

ʅʫʣʝʚʘʷ ʣʠʥʠʷ - ʣʠʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʦʤʠʥʘʣʴʥʦʤʫ ʨʘʟʤʝʨʫ, ʦʪ ʢʦʪʦʨʦʡ 

ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʧʨʠ ʛʨʘʬʠʯʝʩʢʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ 

ʠ ʧʦʩʘʜʦʢ. ɽʩʣʠ ʥʫʣʝʚʘʷ ʣʠʥʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʚʚʝʨʭ ʦʪ ʥʝʝ, ʘ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ï ʚʥʠʟ. 

ɼʦʧʫʩʢ ʊ ï ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʥʘʠʙʦʣʴʰʠʤ ʠ ʥʘʠʤʝʥʴʰʠʤ ʧʨʝʜʝʣʴʥʳʤʠ 

ʨʘʟʤʝʨʘʤʠ ʠʣʠ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʚʝʨʭʥʠʤ ʠ 

ʥʠʞʥʠʤ ʦʪʢʣʦʥʝʥʠʷʤʠ. 

ʊ = Dmax ï Dmin = ¼ES - EI¼ - ʜʣʷ ʦʪʚʝʨʩʪʠʡ, 

ʊ = dmax ï dmin = ¼es - ei¼ - ʜʣʷ ʚʘʣʘ. 

ɼʦʧʫʩʢ ʚʩʝʛʜʘ ʧʦʣʦʞʠʪʝʣʝʥ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʜʦʧʫʩʢʘʝʤʦʝ ʧʦʣʝ ʨʘʩʩʝʠʚʘʥʠʷ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʛʦʜʥʳʭ ʜʝʪʘʣʝʡ ʚ ʧʘʨʪʠʠ, ʪʦ ʝʩʪʴ ʟʘʜʘʥʥʫʶ ʪʦʯʥʦʩʪʴ 

ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ʃʶʙʦʡ ʠʟ ʜʦʧʫʩʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ɽʉɼʇ, ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʜʦʧʫʩʢʘ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ IT. 

ʇʦʣʝ ʜʦʧʫʩʢʘ ï ʧʦʣʝ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʥʘʠʙʦʣʴʰʠʤ ʠ ʥʘʠʤʝʥʴʰʠʤ ʧʨʝʜʝʣʴʥʳʤʠ 

ʨʘʟʤʝʨʘʤʠ ʠ ʦʧʨʝʜʝʣʷʝʤʦʝ ʚʝʣʠʯʠʥʦʡ ʜʦʧʫʩʢʘ ʊ ʠ ʝʛʦ ʧʦʣʦʞʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ. ʇʨʠ ʛʨʘʬʠʯʝʩʢʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʧʦʣʝ ʜʦʧʫʩʢʘ ʟʘʢʣʶʯʝʥʦ 

ʤʝʞʜʫ ʜʚʫʤʷ ʣʠʥʠʷʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʚʝʨʭʥʝʤʫ ʠ ʥʠʞʥʝʤʫ ʦʪʢʣʦʥʝʥʠʷʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʫʣʝʚʦʡ ʣʠʥʠʠ. 

ɼʦʧʫʩʢ ʦʪʚʝʨʩʪʠʷ ʦʙʦʟʥʘʯʘʝʪʩʷ TD, ʘ ʚʘʣʘ Td. ʇʦʤʠʤʦ ʦʭʚʘʪʳʚʘʶʱʠʭ ʠ 

ʦʭʚʘʪʳʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʦʪʚʝʨʩʪʠʷʤʠ ʠ ʚʘʣʘʤʠ, ʚ ʜʝʪʘʣʷʭ ʠʤʝʶʪʩʷ 

ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʦʪʥʝʩʪʠ ʥʠ ʢ ʦʪʚʝʨʩʪʠʶ, ʥʠ ʢ ʚʘʣʫ (ʫʩʪʫʧʳ, ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʦʩʷʤʠ ʦʪʚʝʨʩʪʠʡ ʠ ʪ. ʜ.). ʅʘ ʨʠʩ. 17.1 ʨʘʟʤʝʨʳ ʦʪʚʝʨʩʪʠʡ ʦʙʦʟʥʘʯʝʥʳ ʙʫʢʚʦʡ 

çʘè, ʚʘʣʦʚ ï çʚè, ʦʩʪʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ï çʩè. 
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ʈʠʩ. 17.1. ɺʠʜʳ ʨʘʟʤʝʨʦʚ 

 

ʇʨʝʜʝʣ ʤʘʢʩʠʤʫʤʘ ʤʘʪʝʨʠʘʣʘ ï ʪʝʨʤʠʥ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʪʦʤʫ ʠʟ ʧʨʝʜʝʣʴʥʳʭ 

ʨʘʟʤʝʨʦʚ, ʢʦʪʦʨʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʤʘʪʝʨʠʘʣʘ, ʪʦ ʝʩʪʴ 

ʥʘʠʙʦʣʴʰʝʤʫ ʧʨʝʜʝʣʴʥʦʤʫ ʨʘʟʤʝʨʫ ʚʘʣʘ ʠʣʠ ʥʘʠʤʝʥʴʰʝʤʫ ʧʨʝʜʝʣʴʥʦʤʫ ʨʘʟʤʝʨʫ 

ʦʪʚʝʨʩʪʠʷ. 

ʇʨʝʜʝʣ ʤʠʥʠʤʫʤʘ ʤʘʪʝʨʠʘʣʘ ï ʪʝʨʤʠʥ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʪʦʤʫ ʠʟ ʧʨʝʜʝʣʴʥʳʭ 

ʨʘʟʤʝʨʦʚ, ʢʦʪʦʨʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʤʝʥʴʰʠʡ ʦʙʲʝʤ ʤʘʪʝʨʠʘʣʘ, ʪʦ ʝʩʪʴ ʥʘʠʤʝʥʴ-

ʰʝʤʫ ʧʨʝʜʝʣʴʥʦʤʫ ʨʘʟʤʝʨʫ ʚʘʣʘ ʠʣʠ ʥʘʠʙʦʣʴʰʝʤʫ ʧʨʝʜʝʣʴʥʦʤʫ ʨʘʟʤʝʨʫ ʦʪʚʝʨʩʪʠʷ. 

ʇʦʩʘʜʢʘ - ʭʘʨʘʢʪʝʨ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʜʝʪʘʣʝʡ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʨʘʟʥʦʩʪʴʶ ʠʭ ʨʘʟ-

ʤʝʨʦʚ ʜʦ ʩʙʦʨʢʠ. ʇʦʩʘʜʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʚʦʙʦʜʫ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʩʦ-

ʝʜʠʥʷʝʤʳʭ ʜʝʪʘʣʝʡ ʠʣʠ ʩʪʝʧʝʥʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʭ ʚʟʘʠʤʥʦʤʫ ʩʤʝʱʝʥʠʶ. ʇʦ ʭʘʨʘʢ-

ʪʝʨʫ ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʪʨʠ ʛʨʫʧʧʳ ʧʦʩʘʜʦʢ: ʧʦʩʘʜʢʠ ʩ ʟʘʟʦʨʦʤ, ʧʦʩʘʜʢʠ ʩ ʥʘʪʷ-

ʛʦʤ ʠ ʧʝʨʝʭʦʜʥʳʝ ʧʦʩʘʜʢʠ. 

ɿʘʟʦʨ S ï ʨʘʟʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʦʪʚʝʨʩʪʠʷ ʠ ʚʘʣʘ, ʝʩʣʠ ʨʘʟʤʝʨ ʦʪʚʝʨʩʪʠʷ ʙʦʣʴʰʝ 

ʨʘʟʤʝʨʘ ʚʘʣʘ. ɿʘʟʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʩʦ-

ʙʨʘʥʥʳʭ ʜʝʪʘʣʝʡ. ʅʘʠʙʦʣʴʰʠʡ, ʥʘʠʤʝʥʴʰʠʡ ʠ ʩʨʝʜʥʠʡ ʟʘʟʦʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʬʦʨʤʫʣʘʤ: 

 ͍ ͊ ͫ

 ͍

 ͍

 ͍

 ͫ ͫ

 ͊  ͊

c 

c 

c 
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Smax = Dmax ï dmin; Smin = Dmin ï dmax; Sm = (Smax + Smin)/2. 

 

ʅʘʪʷʛ N ï ʨʘʟʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʚʘʣʘ ʠ ʦʪʚʝʨʩʪʠʷ ʜʦ ʩʙʦʨʢʠ, ʝʩʣʠ ʨʘʟʤʝʨ ʚʘʣʘ 

ʙʦʣʴʰʝ ʨʘʟʤʝʨʘ ʦʪʚʝʨʩʪʠʷ. ʅʘʪʷʛ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʥʫʶ ʥʝʧʦʜʚʠʞʥʦʩʪʴ ʜʝʪʘʣʝʡ 

ʧʦʩʣʝ ʠʭ ʩʙʦʨʢʠ. ʅʘʠʙʦʣʴʰʠʡ, ʥʘʠʤʝʥʴʰʠʡ ʠ ʩʨʝʜʥʠʡ ʥʘʪʷʛʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʬʦʨʤʫʣʘʤ: 

Nmax = dmax ï Dmin; Nmin = dmin ï Dmax; Nm = (Nmax + Nmin)/2. 

 

ʇʦʩʘʜʢʘ ʩ ʟʘʟʦʨʦʤ ï ʧʦʩʘʜʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘʟʦʨ ʚ ʩʦʝʜʠʥʝʥʠʠ 

(ʧʦʣʝ ʜʦʧʫʩʢʘ ʚʘʣʘ ʨʘʩʧʦʣʦʞʝʥʦ ʥʠʞʝ ʧʦʣʷ ʜʦʧʫʩʢʘ ʦʪʚʝʨʩʪʠʷ ʠʣʠ ʢʘʩʘʝʪʩʷ ʝʛʦ ʧʨʠ 

Smin = 0)  

 

ʇʦʩʘʜʢʘ ʩ ʥʘʪʷʛʦʤ ï ʧʦʩʘʜʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʪʷʛ ʚ ʩʦʝʜʠʥʝʥʠʠ 

(ʧʦʣʝ ʜʦʧʫʩʢʘ ʚʘʣʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʳʰʝ ʧʦʣʷ ʜʦʧʫʩʢʘ ʦʪʚʝʨʩʪʠʷ ʠʣʠ ʢʘʩʘʝʪʩʷ ʝʛʦ ʧʨʠ 

Nmin = 0)  
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ʇʝʨʝʭʦʜʥʘʷ ʧʦʩʘʜʢʘ ï ʧʦʩʘʜʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʢʘʢ ʟʘʟʦʨʘ ʪʘʢ 

ʠ ʥʘʪʷʛʘ (ʧʦʣʷ ʜʦʧʫʩʢʦʚ ʦʪʚʝʨʩʪʠʷ ʠ ʚʘʣʘ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ)  

 

ʅʘʠʤʝʥʴʰʠʡ ʟʘʟʦʨ - ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʥʘʠʤʝʥʴʰʠʤ ʧʨʝʜʝʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʦʪʚʝʨ-

ʩʪʠʷ ʠ ʥʘʠʙʦʣʴʰʠʤ ʧʨʝʜʝʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʚʘʣʘ ʚ ʧʦʩʘʜʢʝ ʩ ʟʘʟʦʨʦʤ. 

 

ʅʘʠʙʦʣʴʰʠʡ ʟʘʟʦʨ - ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʥʘʠʙʦʣʴʰʠʤ ʧʨʝʜʝʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʦʪʚʝʨ-

ʩʪʠʷ ʠ ʥʘʠʤʝʥʴʰʠʤ ʧʨʝʜʝʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʚʘʣʘ ʚ ʧʦʩʘʜʢʝ ʩ ʟʘʟʦʨʦʤ ʠʣʠ ʚ ʧʝʨʝʭʦʜ-

ʥʦʡ ʧʦʩʘʜʢʝ 
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ʅʘʠʤʝʥʴʰʠʡ ʥʘʪʷʛ - ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʥʘʠʤʝʥʴʰʠʤ ʧʨʝʜʝʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʚʘʣʘ ʠ 

ʥʘʠʙʦʣʴʰʠʤ ʧʨʝʜʝʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʦʪʚʝʨʩʪʠʷ ʜʦ ʩʙʦʨʢʠ ʚ ʧʦʩʘʜʢʝ ʩ ʥʘʪʷʛʦʤ. 

ʅʘʠʙʦʣʴʰʠʡ ʥʘʪʷʛ - ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʥʘʠʙʦʣʴʰʠʤ ʧʨʝʜʝʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʚʘʣʘ ʠ 

ʥʘʠʤʝʥʴʰʠʤ ʧʨʝʜʝʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʦʪʚʝʨʩʪʠʷ ʜʦ ʩʙʦʨʢʠ ʚ ʧʦʩʘʜʢʝ ʩ ʥʘʪʷʛʦʤ ʠʣʠ ʚ 

ʧʝʨʝʭʦʜʥʦʡ ʧʦʩʘʜʢʝ. 

 

ɼʦʧʫʩʢ ʧʦʩʘʜʢʠ ï ʩʫʤʤʘ ʜʦʧʫʩʢʦʚ ʦʪʚʝʨʩʪʠʷ ʠ ʚʘʣʘ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʦʝʜʠʥʝʥʠʝ: 

ʊʧʦʩ = ʊD + ʊd. ɼʣʷ ʧʦʩʘʜʢʠ ʩ ʥʘʪʷʛʦʤ: TN = Nmax ï Nmin. ɼʣʷ ʧʦʩʘʜʢʠ ʩ ʟʘʟʦʨʦʤ 

TS = Smax ï Smin. ɺ ʧʝʨʝʭʦʜʥʳʭ ʧʦʩʘʜʢʘʭ ʜʦʧʫʩʢ ʧʦʩʘʜʢʠ ʦʧʨʝʜʝʣʝ̫ʪʩʷ, ʢʘʢ ʩʫʤʤʘ 

ʥʘʠʙʦʣʴʰʠʭ ʥʘʪʷʛʘ ʠ ʟʘʟʦʨʘ ʊʧʦʩ = Nmax + Smax. 

ʆʩʥʦʚʥʦʡ ʚʘʣ ï ʚʘʣ, ʦʩʥʦʚʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʨʘʚʥʦ ʥʫʣʶ, ʘ ʧʦʣʝ ʜʦʧʫʩʢʘ 

ʨʘʩʧʦʣʦʞʝʥʦ ʦʪ ʥʫʣʝʚʦʡ ʣʠʥʠʠ ʚʥʠʟ, ʥʠʞʥʝʝ ʦʪʢʣʦʥʝʥʠʝ ʨʘʚʥʦ ʚʝʣʠʯʠʥʝ ʜʦʧʫʩʢʘ ʩʦ 

ʟʥʘʢʦʤ ʤʠʥʫʩ. 

ʆʩʥʦʚʥʦʝ ʦʪʚʝʨʩʪʠʝ ï ʦʪʚʝʨʩʪʠʝ, ʦʩʥʦʚʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʨʘʚʥʦ ʥʫʣʶ, ʘ 

ʧʦʣʝ ʜʦʧʫʩʢʘ ʨʘʩʧʦʣʦʞʝʥʦ ʦʪ ʥʫʣʝʚʦʡ ʣʠʥʠʠ ʚʚʝʨʭ, ʚʝʨʭʥʝʝ ʦʪʢʣʦʥʝʥʠʝ ʨʘʚʥʦ ʜʦ-

ʧʫʩʢʫ. 
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ʇʦʩʘʜʢʠ ʚ ʩʠʩʪʝʤʝ ʦʪʚʝʨʩʪʠʷ ï ʵʪʦ ʧʦʩʘʜʢʠ, ʚ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʤʳʝ ʟʘʟʦʨʳ ʠ 

ʥʘʪʷʛʠ ʩʦʯʝʪʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ ʚʘʣʦʚ ʩ ʧʦʣʝʤ ʜʦʧʫʩʢʘ ʦʩʥʦʚʥʦʛʦ ʦʪ-

ʚʝʨʩʪʠʷ. 

 

ʇʦʩʘʜʢʠ ʚ ʩʠʩʪʝʤʝ ʚʘʣʘ ï ʵʪʦ ʧʦʩʘʜʢʠ, ʚ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʤʳʝ ʟʘʟʦʨʳ ʠ ʥʘʪʷʛʠ 

ʧʦʣʫʯʘʶʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ ʦʪʚʝʨʩʪʠʡ ʩ ʧʦʣʝʤ ʜʦʧʫʩʢʘ ʦʩ-

ʥʦʚʥʦʛʦ ʚʘʣʘ. 

 

 

ʉʠʩʪʝʤʘ ʦʪʚʝʨʩʪʠʷ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠ-

ʷʤ. ʆʜʥʘʢʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʩʘʜʦʢ ʚ ʩʠʩʪʝʤʝ ʚʘʣʘ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʠʣʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʩʦʦʙʨʘʞʝʥʠʷʤ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʘ ʠʥʦʛʜʘ ʠ 

ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʳʤ (ʧʦʩʘʜʢʠ ʥʘ ʚʘʣʳ ʠʟ ʢʘʣʠʙʨʦʚʘʥʥʦʛʦ ʧʨʦʢʘʪʘ, ʥʝ ʪʨʝʙʫʶʱʝʛʦ 

ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ, ʧʦʩʘʜʢʠ ʥʘʨʫʞʥʳʭ ʢʦʣʝʮ ʧʦʜh ʠʧʥʠʢʦʚ ʢʘʯʝʥʠʷ, ʧʘʣʴʮʝʚ, 

ʧhʦʥʦʢ, ʰʪʠʬʪʦʚ ʠ ʪ. ʜ.) 

 

17.2. ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʜʦʧʫʩʢʦʚ ʠ ʧʦʩʘʜʦʢ 
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ʉʠʩʪʝʤʦʡ ʜʦʧʫʩʢʦʚ ʠ ʧʦʩʘʜʦʢ ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʷʜʦʚ ʜʦʧʫʩʢʦʚ ʠ 

ʧʦʩʘʜʦʢ, ʟʘʢʦʥʦʤʝʨʥʦ ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ, ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʬʦʨʤʣʝʥʥʳʭ ʚ ʚʠʜʝ ʩʪʘʥʜʘʨʪʦʚ. ʉʠʩʪʝʤʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʙʦʨʘ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʭ, ʥʦ ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʧʨʘʢʪʠʢʠ 

ʚʘʨʠʘʥʪʦʚ ʜʦʧʫʩʢʦʚ ʠ ʧʦʩʘʜʦʢ ʪʠʧʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʜʝʪʘʣʝʡ ʤʘʰʠʥ. ɼʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʪʴ ʨʝʞʫʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʘʣʠʙʨʳ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ. 

ʂ ɽʉɼʇ ʦʪʥʦʩ̫ ʪʩʷ ʩʪʘʥʜʘʨʪʳ:  

¶ ɻʆʉʊ 25346-82 ɽʉɼʇ. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ, ʨʷʜʳ ʜʦʧʫʩʢʦʚ ʠ ʦʩʥʦʚʥʳʭ 

ʦʪʢʣʦʥʝʥʠʡ; 

¶ ɻʆʉʊ 25347-82 ɽʉɼʇ. ʇʦʣʷ ʜʦʧʫʩʢʦʚ ʠ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʧʦʩʘʜʢʠ;  

¶ ɻʆʉʊ 25348-82 ɽʉɼʇ. ʈʷʜʳ ʜʦʧʫʩʢʦʚ, ʦʩʥʦʚʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʠ ʧʦʣʷ 

ʜʦʧʫʩʢʦʚ ʜʣʷ ʨʘʟʤʝʨʦʚ ʩʚʳʰʝ 3150 ʤʤ;  

¶ ɻʆʉʊ 25349-82 ɽʉɼʇ. ʇʦʣʷ ʜʦʧʫʩʢʦʚ ʜʝʪʘʣʝʡ ʠʟ ʧʣʘʩʪʤʘʩʩ;  

¶ ɻʆʉʊ 26179-84 ɽʉɼʇ. ɼʦʧʫʩʢʠ ʨʘʟʤʝʨʦʚ ʩʚʳʰʝ 10000 ʜʦ 40000 ʤʤ. 

ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʜʦʧʫʩʢʦʚ ʠ ʧʦʩʘʜʦʢ (ɽʉɼʇ) ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʛʣʘʜʢʠʝ 

ʵʣʝʤʝʥʪʳ ʜʝʪʘʣʝʡ: ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʠ ʦʛʨʘʥʠʯʝʥʥʳʝ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ. 

ʉʠʩʪʝʤʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʪʘʥʜʘʨʪʘʭ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ISO. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʩʣʝʜʫʶʱʠʝ: 

1. ɼʦʧʫʩʢʠ ʠ ʦʪʢʣʦʥʝʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʩʪʘʥʜʘʨʪʘʤʠ, ʦʪʥʦʩʷʪʩʷ ʢ ʜʝʪʘʣʷʤ, 

ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥʳ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʢʦʪʦʨʘʷ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ 

ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ +20ʉ̄. 

2. ʉʠʩʪʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʜʠʘʧʘʟʦʥʳ ʨʘʟʤʝʨʦʚ: ʤʝʥʝʝ 1 ʤʤ 

(ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝ), ʦʪ 1 ʤʤ ʜʦ 500 ʤʤ, ʩʚʳʰʝ 500 ʤʤ ʜʦ 3150 ʤʤ, ʩʚʳʰʝ 3150 ʤʤ ʜʦ 

10000 ʤʤ, ʩʚʳʰʝ 1000 ʜʦ 40000 ʤʤ. 

3. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʷʜʦʚ ʜʦʧʫʩʢʦʚ ʢʘʞʜʳʡ ʠʟ ʜʠʘʧʘʟʦʥʦʚ ʨʘʟʤʝʨʦʚ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʨʘʟʜʝʣʝʥ ʥʘ ʠʥʪʝʨʚʘʣʳ. ɼʣʷ ʜʠʘʧʘʟʦʥʘ ʥʦʤʠʥʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʦʪ 1 ʜʦ 500 

ʤʤ ʫʩʪʘʥʦʚʣʝʥʦ 13 ʦʩʥʦʚʥʳʭ ʠʥʪʝʨʚʘʣʦʚ: ʦʪ 1 ʜʦ 3 ʤʤ, ʩʚʳʰʝ 3 ʜʦ 6 ʤʤ, ʩʚʳʰʝ 6 ʜʦ 

10 ʤʤ, é , ʩʚʳʰʝ 400 ʜʦ 500 ʤʤ. 




