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ʈʦʟʛʣʷʥʫʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʬʦʥʦʢʘʨʜiʦʛʨʘʬʽʾ ʜʣʷ ʜiʘʛʥʦʩʪʠʢʠ 
ʨʦʙʦʪʠ ʩʝʨʮʷ ʣʶʜʠʥʠ. ɺʠʢʣʘʜʝʥʦ ʦʩʥʦʚʠ ʙʫʜʦʚʠ ʪʘ ʙiʦʤʝʭʘʥiʢʠ ʩʝʨʮʷ, ʧʦ-
ʜʘʥʦ ʘʜʝʢʚʘʪʥʫ ʬiʟiʦʣʦʛiʯʥʫ ʤʦʜʝʣʴ ʚʠʥʠʢʥʝʥʥʷ ʪʦʥiʚ i ʰʫʤiʚ ʩʝʨʮʷ i ʜʦʢ-
ʣʘʜʥʫ ʤʝʪʦʜʠʢʫ ʘʫʩʢʫʣʴʪʘʮi  ʾ ʡ ʬʦʥʦʢʘʨʜiʦʛʨʘʬiʯʥʦʾ ʨʝ̒ʩʪʨʘʮi  ʾ ʩʝʨʮʝʚʠʭ 
ʪʦʥiʚ i ʰʫʤiʚ ʫ ʥʦʨʤi ʪʘ ʧʨʠ ʧʘʪʦʣʦʛi .ʾ ʅʘʚʝʜʝʥʦ ʦʩʥʦʚʥi ʚʠʤʦʛʠ ʜʦ ʧʨʦʝʢ-
ʪʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʢʦʤʧ`ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʬʦʥʦʢʘʨʜiʦʛʨʘʬi .ʾ 

ɼʣ ̫ ʩʫʜʝʥʪiʚ ʥʘʧʨʷʤʫ ʧiʜʛʦʪʦʚʢʠ çʈʘʜiʦʝʣʝʢʪʨʦʥʥi ʘʧʘʨʘʪʠè 
ʩʧʝʮiʘʣʴʥʦʩʪi çɹiʦʪʝʭʥiʯʥi ʪʘ ʤʝʜʠʯʥi ʘʧʘʨʘʪʠ i ʩʠʩʪʝʤʠè. 
 
 
 

ʈʝʮʝʥʟʝʥʪʳ: ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. ɸ.ʀ. ɿʘʚʛʦʨʦʜʥʠʡ, 
           ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ. ɺ.ʀ. ʆʛʘʨʴ 

 
 
 

ʂʨʘʩʥʦʚ,  ʃ. ɸ. 
ʂ78      ʌʦʥʦʢʘʨʜʠʦʛʨʘʬʠʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʵʣʝʢʪʨʦʥʥʦʡ ʠ ʢʦʤʧʴʶ-

ʪʝʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʤʝʜʠʮʠʥʝ [ʊʝʢʩʪ] : ʫʯʝʙ. ʧʦʩʦʙʠʝ                           
/ ʃ. ɸ. ʂʨʘʩʥʦʚ, ɺ. ʇ. ʆʣʝʡʥʠʢ. ï ʍ. : ʅʘʮ. ʘʵʨʦʢʦʩʤ. ʫʥ-ʪ ʠʤ. ʅ.ɽ. ɾʫ-
ʢʦʚʩʢʦʛʦ     çʍʘʨʴʢ. ʘʚʠʘʮ. ʠʥ-ʪè. ï 64 ʩ.  

     ʈʘʩʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʠʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘ-
ʙʦʪʳ ʩʝʨʜʮʘ ʯʝʣʦʚʝʢʘ. ʀʟʣʦʞʝʥʳ ʦʩʥʦʚʳ ʩʪʨʦʝʥʠʷ ʠ ʙʠʦʤʝʭʘʥʠʢʠ ʩʝʨʜʮʘ, ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʘʜʝʢʚʘʪʥʘʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʦʥʦʚ ʠ ʰʫʤʦʚ 
ʩʝʨʜʮʘ, ʘ ʪʘʢʞʝ ʧʦʜʨʦʙʥʘʷ ʤʝʪʦʜʠʢʘ ʘʫʩʢʫʣʴʪʘʮʠʠ ʠ ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʦʡ ʨʝ-
ʛʠʩʪʨʘʮʠʠ ʩʝʨʜʝʯʥʳʭ ʪʦʥʦʚ ʠ ʰʫʤʦʚ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʧʘʪʦʣʦʛʠʠ. ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚ-
ʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʬʦʥʦʢʘʨ-
ʜʠʦʛʨʘʬʠʠ. 

    ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ çʈʘʜʠʦʵʣʝʢʪʨʦʥʥʳʝ ʘʧʧʘʨʘʪʳè ʩʧʝ-
ʮʠʘʣʴʥʦʩʪʠ çɹʠʦʪʝʭʥʠʯʝʩʢʠʝ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʘʧʧʘʨʘʪʳ ʠ ʩʠʩʪʝʤʳè. 

 
 

ʀʣ. 89. ʊʘʙʣ. 6. ɹʠʙʣʠʦʛʨ.: 9 ʥʘʟʚ. 
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ɺɺɽɼɽʅʀɽ 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʘʢʪʫʘʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʤʝʜʠʮʠʥʩʢʦʡ 
ʧʨʘʢʪʠʢʝ. ʂʦʤʧʴʶʪʝʨʥʳʝ ʤʝʪʦʜʳ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʚʝʜʝʥʠʝ 
ʙʘʟ ʜʘʥʥʳʭ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝʤ, ʧʝʨʝʜʘʯʘ 
ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠ ʠʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʣʝʬʦʥʥʳʤ ʢʘʥʘʣʘʤ ʠ ʩʝʪʷʤ 
Internet ʩʪʘʣʠ ʥʦʨʤʦʡ ʚʦ ʚʩʝʭ ʚʳʩʦʢʦʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. 

ʆʩʦʙʝʥʥʦ ʚʧʝʯʘʪʣʷʶʱʠʝ ʫʩʧʝʭʠ ï ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶ-
ʪʝʨʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʩʦ-
ʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʨʝʛʠʩʪʨʠʨʫʶʱʠʭ ʧʨʠʙʦʨʦʚ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦ-
ʣʦʛʠʡ ʧʦʟʚʦʣʠʣʦ ʥʝ ʪʦʣʴʢʦ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʩʙʦʨʘ 
ʠ ʦʙʨʘʙʦʪʢʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʝʩʧʝʯʠʪʴ ʝʸ ʘʨʭʠʚʠʨʦʚʘʥʠʝ 
ʠ ʭʨʘʥʝʥʠʝ ʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʭ ʦʙʲʝʤʘʭ, ʥʦ ʠ ʩʫʱʝʩʪʚʝʥʥʦ 
ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ. ʇʦʚʩʝʤʝʩʪʥʦ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʮʠʬʨʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ, ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, 
ʧʦʩʪʨʦʝʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʪʦʤʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʠ ʨʘʩʰʠʨʠʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ 
ʦʙʣʝʛʯʠʪʴ ʚʨʘʯʫ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʯʠʪʘ-
ʪʝʣʷ ʦʩʥʦʚʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʜʥʦʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝ-
ʪʦʜʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ï ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʠʠ. ɼʣʷ ʵʪʦʛʦ ʧʨʠ-
ʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʬʠʟʠʦʣʦʛʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʙʠʦʤʝʭʘ-
ʥʠʢʝ ʩʝʨʜʮʘ ʯʝʣʦʚʝʢʘ. ʉʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʧʦʤʦʯʴ ʠʟʫʯʠʪʴ ʧʨʠʨʦʜʫ ʚʦʟʥʠʢ-
ʥʦʚʝʥʠʷ ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʤʝʪʦʜʳ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ ʠ 
ʦʮʝʥʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʨʠʚʝʜʝʥ ʦʙʰʠʨʥʳʡ ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʩʦʨʠʝʥ-
ʪʠʨʦʚʘʪʴʩʷ ʢʘʢ ʚ ʢʣʘʩʩʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠ̫ ʭ ʦʙ 
ʠʟʫʯʘʝʤʦʡ ʧʨʦʙʣʝʤʝ. 
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1. ɸʋʉʂʋʃʔʊɸʎʀʗ ʉɽʈɼʎɸ 

ɸʫʩʢʫʣʴʪʘʮʠʷ (ʣʘʪ. ʘuscultare ï ʩʣʫʰʘʪʴ, ʚʳʩʣʫʰʠʚʘʪʴ) ï ʵʪʦ ʚʳ-
ʩʣʫʠhʚʘʥʠʝ ʟʚʫʢʦʚʳʭ ʬʝʥʦʤʝʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚʥʫʪʨʝʥʥʠʭ 
ʦʨʛʘʥʦʚ, ʧʨʠʤʝʥʷʝʤʦʝ ʜʣʷ ʦʮʝʥʢʠ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʝʸ 
ʥʘʨʫh ʝʥʠʡ. ɸʫʩʢʫʣʴʪʘʮʠʷ ʧʨʝʜʣʦʞʝʥʘ ʃʘʵʥʥʝʢʦʤ ʚ 1816 ʛ., ʦʧʠʩʘʥʘ ʠʤ ʠ 
ʚʚʝʜʝʥʘ ʚʦ ʚʨʘʯʝʙʥʫʶ ʧʨʘʢʪʠʢʫ ʚ 1819 ʛ. 

ɸʫʩʢʫʣʴʪʘʪʠʚʥʳʝ ʧʨʠʟʥʘʢʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʟʣʠʯ-
ʥʳʭ ʦʨʛʘʥʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʰʫʤʳ ʨʘʟʣʠʯʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ. ʀʟʤʝ-
ʨʝʥʠʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʵʪʠʭ ʰʫʤʦʚ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝ-
ʤʝʥʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʣʫʭʦʚʦʛʦ ʘʥʘ-
ʣʠʟʘʪʦʨʘ ʯʝʣʦʚʝʢʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʫʩʢʫʣʴʪʘʪʠʚʥʳʝ ʧʨʠʟʥʘʢʠ ʟʘʥʠʤʘʶʪ 
ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʫʶ ʧʦʣʦʩʫ ʯʘʩʪʦʪ, ʚ ʢʦʪʦʨʦʡ ʚʨʘʯʫ ʫʜʘʝʪʩʷ ʠʭ ʨʘʩʧʦʟʥʘʪʴ. 
ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʘʫʩʢʫʣʴʪʘʪʠʚʥʳʭ ʧʨʠ-
ʟʥʘʢʦʚ ʙʦʣʝʝ ʫʟʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʧʨʠʟʥʘʢ ʩʦ-
ʭʨʘʥʷʝʪ ʩʚʦʶ çʤʝʣʦʜʠʶè ʙʝʟ ʠʩʢʘʞʝʥʠʡ (ʭʘʨʘʢʪʝʨʥʳʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ). 
ɺ ʪʘʙʣ. 1.1 ʠ 1.2 ʧʨʠʚʝʜʝʥʳ ʜʠʘʧʘʟʦʥʳ ʯʘʩʪʦʪ ʦʩʥʦʚʥʳʭ ʘʫʩʢʫʣʴʪʘʪʠʚʥʳʭ 
ʧʨʠʟʥʘʢʦʚ ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʳʭʘʥʠʷ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʵʪʠʭ ʪʘʙ-
ʣʠʮ, ʦʙʱʠʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʦʩʥʦʚʥʳʭ ʘʫʩʢʫʣʴʪʘʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʨʘʩʧʦ-
ʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 20 é 5600 ɻʮ, ʘ ʭʘʨʘʢʪʝʨʥʳʡ ʜʠʘʧʘʟʦʥ ï ʚ ʧʨʝʜʝʣʘʭ 
20 é 1400 ɻʮ. 

ʊʘʙʣʠʮʘ 1.1 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʠʟʥʘʢʘ ʆʙʱʠʡ ʜʠʘʧʘʟʦʥ 
ʯʘʩʪʦʪ, ɻʮ 

ʍʘʨʘʢʪʝʨʥʳʡ 
ʜʠʘʧʘʟʦʥ, ɻʮ 

ʅʦʨʤʘʣʴʥʳʡ I ʪʦʥ 20 é 1400 90 é 180 

ɻʣʫʭʦʡ I ʪʦʥ       20 é 710 45 é 90 

ʍʣʦʧʘʶʱʠʡ I ʪʦʥ 20 é 2800 180 é 355 

ʅʦʨʤʘʣʴʥʳʡ II ʪʦʥ 20 é 1400 90 é 180 

ʄʝʪʘʣʣʠʯʝʩʢʠʡ II ʪʦʥ 45 é 1400 180 é 355 

III ʪʦʥ (ʜʦʙʘʚʦʯʥʳʡ) 20 é 1400 20 é 90 

ʊʦ ʞʝ ʧʨʠ ʨʠʪʤʝ ʛʘʣʦʧʘ 20 é 1400 20 é 90 

ʑʝʣʯʦʢ ʦʪʢʨʳʪʠʷ ʤʠʪʨʘʣʴʥʦʛʦ 
ʢʣʘʧʘʥʘ 

20 é 5600 180 é 355 

ɼʠʘʩʪʦʣʠʯʝʩʢʠʡ ʰʫʤ ʧʨʠ ʤʠʪʨʘʣʥɹʦʤ  
ʩʪʝʥʦʟʝ 

45 é 1400 90 é 180 

ɼʠʘʩʪʦʣʠʯʝʩʢʠʡ ʰʫʤ ʧʨʠ ʘʦʨʪʘʣʴʥʦʡ 
ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

45 é 2800 355 é 710 

ʉʠʩʪʦʣʠʯʝʩʢʠʡ ʜʫʶʱʠʡ ʰʫʤ 45 é 2800 180 é 710 

ʐʫʤ ʧʨʠ  ʪʨʝʥʠʠ ʧʝʨʠʢʘʨʜʘ 90 é 2800 355 é 710 

 ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ  ʘʢʫʩʪʠʢʠ ʠ ʢʣʠʥʠʢʠ ʤʦʞʥʦ ʨʘʟʣʠʯʘʪʴ ʘʫʩʢʫʣʴʪʘʪʠʚ-
ʥʳʝ ʧʨʠʟʥʘʢʠ ʥʠʟʢʦ-, ʩʨʝʜʥʝ- ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʜʠʘʧʘʟʦ-
ʥʦʤ ʯʘʩʪʦʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: ʦʪ 20 ʜʦ 180 ɻʮ, ʦʪ 180 ʜʦ 710 ɻʮ ʠ ʦʪ 710 ʜʦ 
1400 ɻʮ. ʄʝʣʦʜʠʷ ʩʣʦʞʥʳʭ ʟʚʫʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʫʩʢʫʣʴʪʘʪʠʚʥʳʭ ʧʨʠʟʥʘ-
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ʢʦʚ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʠʘʧʘʟʦʥʦʤ ʯʘʩʪʦʪ, ʥʦ ʪʘʢʞʝ ʠ ʨʘʩʧʨʝʜʝʣʝ-
ʥʠʝʤ ʘʤʧʣʠʪʫʜ ʚ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʩʠʛʥʘʣʘ. ʏʝʤ 
ʚʳʰʝ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʘʫʩʢʫʣʴʪʘʪʠʚʥʦʛʦ ʧʨʠʟʥʘʢʘ, ʪʝʤ ʤʝʥʴʰʝʡ ʟʚʫ-
ʢʦʚʦʡ ʵʥʝʨʛʠʝʡ ʦʥ ʦʙʣʘʜʘʝʪ. ʊʘʢ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʪʦʥʦʚ ʩʝʨʜʮʘ ʥʠʞʝ 
ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ ʰʫʤʦʚ ʠ ʵʥʝʨʛʠʷ ʪʦʥʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʵʥʝʨʛʠʠ ʰʫ-
ʤʦʚ ʩʝʨʜʮʘ. 

ʊʘʙʣʠʮʘ 1.2 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʠʟʥʘʢʘ ʆʙʱʠʡ ʜʠʘʧʘʟʦʥ 

ʯʘʩʪʦʪ, ɻʮ 

ʍʘʨʘʢʪʝʨʥʳʡ 
ʜʠʘʧʘʟʦʥ, ɻʮ 

ɺʝʟʠʢʫʣʷʨʥʦʝ ʜʳʭʘʥʠʝ 45 é 2800 180 é 355 

ɹʨʦʥʭʠʘʣʴʥʦʝ ʜʳʭʘʥʠʝ 45 é 2800   710 é 1400 

ɹʨʦʥʭʦ-ʚʝʟʠʢʫʣʷʨʥʦʝ ʜʳʭʘʥʠʝ 45 é 2800 355 é 710 

ʂʨʫʧʥʦʧʫʟʳʨʯʘʪʳʝ ʭʨʠʧʳ   180 é 2800 180 é 360 

ʉʨʝʜʥʝʧʫʟʳʨʯʘʪʳʝ ʭʨʠʧʳ, ʥʝʟʚʫʯ-
ʥʳʝ 

90 é 2800 180 é 355 

ʉʨʝʜʥʝʧʫʟʳʨʯʘʪʳʝ ʭʨʠʧʳ, ʟʚʫʯʥʳʝ 45 é 2800 355 é 710 

ʄʝʣʢʦʧʫʟʳʨʯʘʪʳʝ ʭʨʠʧʳ, ʥʝʟʚʫʯʥʳʝ 45 é 2800 180 é 355 

ʄʝʣʢʦʧʫʟʳʨʯʘʪʳʝ ʭʨʠʧʳ, ʟʚʫʯʥʳʝ, 
ʢʨʝʪʠʪʘʮʠʷ 

90 é 5600    710 é 1400 

ʉʫʭʠʝ ʭʨʠʧʳ, ʞʫʞʞʘʱʠʝ 45 é 1400 180 é 710 

ʉʫʭʠʝ ʭʨʠʧʳ, ʩʚʠʩʪʷʱʠʝ 90 é 2800 355 é 710 

ʐʫʤ ʧʨʠ ʪʨʝʥʠʠ ʧʣʝʚʨʳ 90 é 2800   710 é 1400 

2. ʉʊʈʆɽʅʀɽ ʀ ɹʀʆʄɽʍɸʅʀʂɸ ʉɽʈɼʎɸ 

 ɼʣʷ ʷʩʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʫʱʥʦʩʪʠ ʤʝʪʦʜʘ ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʠʠ ʠ ʝʛʦ 
ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʯʠʪʘʝʤ ʫʤʝʩʪʥʳʤ ʧʨʠʚʝʩʪʠ ʦʩʥʦʚʥʳʝ ʩʚʝ-
ʜʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʠ ʙʠʦʤʝʭʘʥʠʢʝ ʩʝʨʜʮʘ. ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʬʦʥʦʢʘʨ-
ʜʠʦʛʨʘʬʠʯʝʩʢʠʝ ʟʘʧʠʩʠ ʜʦʣʞʥʳ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʚʫ-
ʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʚʠʞʝʥʠʶ ʢʣʘʧʘʥʦʚ ʩʝʨʜʮʘ, ʩʦʢʨʘʱʝʥʠʶ ʤʳʰʮ ʞʝ-
ʣʫʜʦʯʢʦʚ, ʜʚʠʞʝʥʠʶ ʢʨʦʚʠ ʚ ʨʘʟʣʠʯʥʳʭ ʬʘʟʘʭ ʩʦʢʨʘʱʝʥʠʷ ʤʠʦʢʘʨʜʘ. 
ɸʥʘʣʠʟ ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʠʭ ʟʘʧʠʩʝʡ ʧʦʟʚʦʣʷʝʪ ʫʩʧʝʰʥʦ ʜʠʘʛʥʦʩʪʠ-
ʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʘʪʦʣʦʛʠʠ ʨʘʙʦʪʳ ʩʝʨʜʮʘ. ʅʦ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ 
ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʷʪʦ ʜʦʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʤʠ 
ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʠʤʠ ʪʝʩʪʘʤʠ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ-
ʤʠ. ʊʘʢʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʧʘʮʠʝʥʪʫ ʪʦʯʥʳʡ 
ʜʠʘʛʥʦʟ. 

ʉʝʨʜʮʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʳʡ ʦʨʛʘʥ, ʨʘʩʧʦʣʘʛʘʶʱʠʡʩʷ ʚ ʛʨʫʜ-
ʥʦʡ ʢʣʝʪʢʝ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ (ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʝʪʩʷ ʠ ʧʨʘʚʦʩʪʦʨʦʥʥʝʝ ʨʘʩʧʦ-
ʣʦʞʝʥʠʝ ʩʝʨʜʮʘ ī ʜʝʢʩʪʨʘʢʘʨʜʠʷ). ʅʘ ʨʠʩ. 2.1 ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʨʘʟʤʝ-
ʨʳ ʩʝʨʜʮʘ ʜʣʷ ʚʟʨʦʩʣʳʭ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚʝʨʭʫʰʢʘ ʩʝʨʜʮʘ ʘʥʘ-
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ʪʦʤʠʯʝʩʢʠ ʩʤʝʱʝʥʘ ʚʣʝʚʦ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʥʦʚʘ-
ʥʠʶ ʩʝʨʜʮʘ. 

˻͍͙͔ͫͤͦ͊ͤ

ˤ͔ͪͻͯ΄͊͟

˾͊ͫͫͭͦΎ͙͔ͤ мн ͫͣ

͙͙̊ͪͤ͊ у ͫͣ  
ʈʠʩ. 2.1. ʉʨʝʜʥʠʝ ʨʘʟʤʝʨʳ ʩʝʨʜʮʘ ʜʣʷ ʚʟʨʦʩʣʳʭ 

ʉʝʨʜʮʝ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʥʘʩʦʩʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʠʞʝʥʠʝ ʢʨʦʚʠ 
ʧʦ ʩʦʩʫʜʘʤ. ʉʝʨʜʮʝ ʠʤʝʝʪ ʯʝʪʳʨʝ ʧʦʣʦʩʪʠ (ʢʘʤʝʨʳ): ʜʚʘ ʧʨʝʜʩʝʨʜʠʷ (ʣʝ-
ʚʦʝ ʠ ʧʨʘʚʦʝ), ʘ ʪʘʢʞʝ ʧʨʘʚʳʡ ʠ ʣʝʚʳʡ ʞʝʣʫʜʦʯʢʠ (ʨʠʩ. 2.2). ʇʨʝʜʩʝʨʜʠʷ 
ʩʦʙʠʨʘʶʪ (ʘʢʢʫʤʫʣʠʨʫʶʪ) ʢʨʦʚʴ, ʧʨʠʪʝʢʘʶʱʫʶ ʧʦ ʚʝʥʘʤ, ʠ ʧʝʨʝʢʘʯʠʚʘʶʪ 
ʝʝ ʚ ʞʝʣʫʜʦʯʢʠ, ʘ ʞʝʣʫʜʦʯʢʠ ʩʠʣʴʥʳʤʠ ʩʦʢʨʘʱʝʥʠʷʤʠ ʚʳʙʨʘʩʳʚʘʶʪ ʵʪʫ 
ʢʨʦʚʴ ʚ ʩʠʩʪʝʤʫ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ (ʘʨʪʝʨʠʡ). 

ʃʝʚʦʝ ʧʨʝʜʩʝʨʜʠʝ

ʃʝʚʳʡ ʞʝʣʫʜʦʯʝʢ

ʇʨʘʚʦʝ ʧʨʝʜʩʝʨʜʠʝ

ʇʨʘʚʳʡ ʞʝʣʫʜʦʯʝʢ

ʃʝʚʳʡ ʦʪʜʝʣ
ʩʝʨʜʮʘ

ʇʨʘʚʳʡ ʦʪʜʝʣ
ʩʝʨʜʮʘ

 

ʈʠʩ. 2.2. ʇʨʘʚʳʡ ʠ ʣʝʚʳʡ ʦʪʜʝʣʳ ʩʝʨʜʮʘ 

ʇʨʘʚʳʡ ʞʝʣʫʜʦʯʝʢ ʦʪʧʨʘʚʣʷʝʪ ʢʨʦʚʴ ʚ ʩʠʩʪʝʤʫ ʩʦʩʫʜʦʚ, ʨʘʩʧʦʣʦ-
ʞʝʥʥʳʭ ʚ ʣʝʛʢʠʭ, ʛʜʝ ʢʨʦʚʴ ʦʙʦʛʘʱʘʝʪʩʷ ʢʠʩʣʦʨʦʜʦʤ, ʦʪʜʘʝʪ ʫʛʣʝʢʠʩʣʳʡ 
ʛʘʟ ʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʦʙʨʘʪʥʦ ʢ ʩʝʨʜʮʫ. 
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ʃʝʚʳʡ ʞʝʣʫʜʦʯʝʢ ʜʦʩʪʘʚʣʷʝʪ ʢʨʦʚʴ ʚ ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ, ʧʨʦʥʠʟʳ-
ʚʘʶʱʫʶ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ. ʊʘʤ ʢʨʦʚʴ ʦʪʜʘʝʪ ʢʠʩʣʦʨʦʜ ʠ ʟʘ-
ʙʠʨʘʝʪ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʜʨʫʛʠʝ ʦʪʨʘʙʦʪʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. 
ʂʨʦʚʦʪʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʣʘʛʦʜʘʨʷ 
ʩʠʩʪʝʤʝ ʢʣʘʧʘʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ ʧʨʝʜʩʝʨʜʠʝʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʤ ʞʝʣʫʜʦʯʢʦʤ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʞʝʣʫʜʦʯʢʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʨʫʧʥʦʡ 
ʘʨʪʝʨʠʝʡ (ʘʦʨʪʦʡ ʠʣʠ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʝʡ), ʚ ʢʦʪʦʨʫʶ ʚʳʙʨʘʩʳʚʘʝʪʩʷ 
ʢʨʦʚʴ. ʂʣʘʧʘʥʳ ʦʪʢʨʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ, ʧʨʦʧʫʩʢʘʷ ʢʨʦʚʴ, ʠ 
ʟʘʭʣʦʧʳʚʘʶʪʩʷ, ʥʝ ʧʦʟʚʦʣʷʷ ʝʡ ʪʝʯʴ ʦʙʨʘʪʥʦ. 

ʉʪʝʥʢʠ ʩʝʨʜʮʘ ʩʦʩʪʦʷʪ ʠʟ ʪʨʝʭ ʩʣʦʝʚ. ɺʥʫʪʨʝʥʥʠʡ ʩʣʦʡ ʥʘʟʳʚʘʝʪʩʷ 
ʵʥʜʦʢʘʨʜʦʤ ʠ ʚʳʩʪʠʣʘʝʪ ʚʩʝ ʧʦʣʦʩʪʠ ʩʝʨʜʮʘ. ɺʪʦʨʦʡ ʩʣʦʡ ʩʘʤʳʡ ʪʦʣʩʪʳʡ 
ʠ ʩʦʩʪʦʠʪ ʠʟ ʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ, ʥʘʟʳʚʘʝʤʳʭ ʤʠʦʢʘʨʜʦʤ, ʢʦʪʦʨʳʡ ʠ ʚʳʧʦʣ-
ʥʷʝʪ ʚʩʶ ʨʘʙʦʪʫ. ʊʨʝʪʠʡ ʩʣʦʡ ʧʨʠʢʨʳʚʘʝʪ ʤʠʦʢʘʨʜ ʠ ʥʘʟʳʚʘʝʪʩʷ ʵʧʠʢʘʨ-
ʜʦʤ. ʂʨʦʤʝ ʵʪʦʛʦ, ʩʝʨʜʮʝ ʧʦʤʝʱʝʥʦ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʤʝʰʦʢ ī ʩʝʨʜʝʯʥʫʶ 
ʩʫʤʢʫ, ʠʣʠ ʧʝʨʠʢʘʨʜ, ʚʳʧʦʣʥʷʶʱʠʡ ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ. ʄʝʞʜʫ ʧʝʨʠʢʘʨ-
ʜʦʤ ʠ ʩʦʙʩʪʚʝʥʥʦ ʩʝʨʜʮʝʤ ʥʘʭʦʜʠʪʩʷ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʜ-
ʢʦʩʪʠ. ʆʥʘ ʚr ʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʩʤʘʟʢʠ ʠ ʫʤʝʥʴʰʘʝʪ ʚʟʘʠʤʥʦʝ ʪʨʝʥʠʝ 
ʩʝʨʜʮʘ ʠ ʧʝʨʠʢʘʨʜʘ ʧʨʠ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʷʭ. 

ʉʝʨʜʮʝ ʠʤʝʝʪ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. ɺr -
ʧʦʣʥʷʷ ʪʘʢʫʶ ʦʛʨʦʤʥʫʶ ʨʘʙʦʪʫ (ʢʘʞʜʳʡ ʠʟ ʞʝʣʫʜʦʯʢʦʚ ʟʘ ʩʫʪʢʠ ʧʝʨʝʢʘʯʠ-
ʚʘʝʪ ʚ ʩʨʝʜʥʝʤ 8 é 10 ʪʳʩ. ʣʠʪʨʦʚ ʢʨʦʚʠ), ʩʝʨʜʮʝ ʜʦʣʞʥʦ ʙʝʩʧʝʨʝʙʦʡʥʦ 
ʩʥʘʙʞʘʪʴʩʷ ʢʠʩʣʦʨʦʜʦʤ ʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʃʙʁʳʝ ʧʝʨʝʙʦʠ ʚ 
ʧʦʩʪʘʚʢʝ ʢʠʩʣʦʨʦʜʘ ʦʪʨʠʪʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʨʘʙʦʪʫ ʩʝʨʜʮʘ. 

ʅʘ ʨʠʩ. 2.3 ʧʨʠʚʝʜʝʥʘ ʙʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʨʦʝʥʠʠ 
ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ɿʜʝʩɹ ʧʦʢʘʟʘʥʳ ʜʚʝ ʛʣʘʚʥʳʝ ʘʨʪʝʨʠʠ (ʘʦʨ-
ʪʘ ʠ ʣʝʛʦʯʥʘʷ ʘʨʪʝʨʠʷ), ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘ ʢʣʘʧʘʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʢʨʦ-
ʚʦʪʦʢ ʤʝʞʜʫ ʧʨʝʜʩʝʨʜʠʷʤʠ ʠ ʞʝʣʫʜʦʯʢʘʤʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʘʪʨʠʦʚʝʥʪʨʠ-
ʢʫʣʷʨʥʳʝ ʢʣʘʧʘʥʳ ï ʤʠʪʨʘʣʴʥʳʡ ʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʳʡ). ʂʨʦʚʦʪʦʢ ʤʝʞʜʫ 
ʞʝʣʫʜʦʯʢʘʤʠ ʠ ʘʨʪʝʨʠʷʤʠ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʧʦʣʫʣʫʥʥʳʝ ʢʣʘʧʘʥʳ (ʘʦʨ-
ʪʘʣʴʥʳʡ ʢʣʘʧʘʥ ʠ ʢʣʘʧʘʥ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ). 

ʄʝʭʘʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʝʨʜʮʘ ʠʤʝʝʪ ʮʠʢʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʂʘ-
ʞʜʳʡ ʩʝʨʜʝʯʥʳʡ ʮʠʢʣ ʩʦʩʪʦʠʪ ʠʟ ʩʦʢʨʘʱʝʥʠʷ ï ʩʠʩʪʦʣʳ (ʚ ʵʪʦ ʚʨʝʤʷ ʧʨʦ-
ʠʩʭʦʜʠʪ ʚʳʙʨʦʩ ʢʨʦʚʠ ʠʟ ʞʝʣʫʜʦʯʢʦʚ ʚ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʩʦʩʫʜʳ) ʠ ʨʘʩʩʣʘʙ-
ʣʝʥʠʷ ï ʜʠʘʩʪʦʣʳ (ʚʨʝʤʷ ʨʘʩʩʣʘʙʣʝʥʠʷ ʩʪʝʥʦʢ ʞʝʣʫʜʦʯʢʦʚ). 

ɺ ʦʙʣʘʩʪʠ ʧʨʘʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʨʘʩʧʦʣʦʞʝʥ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʩʠʥʫʩʦ-
ʚʳʡ ʫʟʝʣ, ʢʣʝʪʢʠ ʢʦʪʦʨʦʛʦ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʚʦʟʙʫʜʠʤʦ-
ʩʪʠ. ʕʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʛʝʥʝʨʘʪʦʨ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ. ɽʛʦ ʠʤʧʫʣʴ-
ʩʳ, ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʧʦ ʧʨʦʚʦʜʷʱʝʡ ʩʠʩʪʝʤʝ ʩʝʨʜʮʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦ-
ʨʷʜʢʝ (ʨʠʩ. 2.4), ʚʳʟʳʚʘʶʪ ʩʦʢʨʘʱʝʥʠʝ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʤʠʦʢʘʨʜʘ ï 
ʧʨʦʠʩʭʦʜʠʪ ʩʦʢʨʘʱʝʥʠʝ ʩʝʨʜʮʘ (ʩʠʩʪʦʣʘ). ɺ ʥʦʨʤʝ ʩʠʥʫʩʦʚʳʡ ʫʟʝʣ ʛʝʥʝ-
ʨʠʨʫʝʪ 60 é 90 ʠʤʧʫʣʴʩʦʚ ʚ ʤʠʥʫʪʫ (ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ). ʏʘʩʪʦʪʘ ʩʝʨʜʝʯ-
ʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʪʘʢʞʝ ʩʦʩʪʘʚʣʷʝʪ 60 é 90 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ. ɹʦʣʝʝ ʧʦʜ-
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ʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʙʦʪʝ ʧʨʦʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʩʝʨʜʮʘ ʧʨʠʚʝʜʝʥʳ ʚ ʣʠ-
ʪʝʨʘʪʫʨʝ ʧʦ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ. 

ɸʦʨʪʘ ʃʝʛʦʯʥʘʷ ʘʨʪʝʨʠʷ

ʃʝʚʦʝ ʧʨʝʜʩʝʨʜʠʝ

ʄʠʪʨʘʣʴʥʳʡ ʢʣʘʧʘʥ

ʃʝʚʳʡ ʞʝʣʫʜʦʯʝʢ

ɸʦʨʪʘʣʴʥʳʡ ʢʣʘʧʘʥ

ʇʨʘʚʳʡ ʞʝʣʫʜʦʯʝʢ

ʊʨʠʢʫʩʧʠʜʘʣʴʥʳʡʢʣʘʧʘʥ

ʇʨʘʚʦʝ ʧʨʝʜʩʝʨʜʠʝ

ʂʣʘʧʘʥ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ

 
ʈʠʩ. 2.3. ʉʪʨʦʝʥʠʝ ʩʝʨʜʮʘ ï ʢʣʘʧʘʥʳ ʠ ʘʨʪʝʨʠʠ 

ɺʦʣʦʢʥʘ ʇʫʨʢʠʥʴʝ

SA ʫʟʝʣ

AV ʫʟʝʣ

ʇʫʯʦʢ ɻʠʩʘ

ɺʝʪʚʴʧʫʯʢʘ ɻʠʩʘ

 

ʈʠʩ. 2.4. ʇʨʦʚʦʜʷʱʘʷ ʩʠʩʪʝʤʘ ʩʝʨʜʮʘ 

ʉʠʩʪʦʣʘ ï ʦʜʥʦ ʠʟ ʩʦʩʪʦʷʥʠʡ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ ʧʨʠ ʩʝʨʜʮʝʙʠʝʥʠʠ, ʘ 
ʠʤʝʥʥʦ ʩʦʢʨʘʱʝʥʠʝ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʦʚ ʠ ʚʳʙʨʦʩ ʢʨʦʚʠ ʚ ʘʦʨʪʫ 
ʠʟ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʠ ʚ ʣʸʛʦʯʥʳʡ ʩʪʚʦʣ ʠʟ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ʇʨʠ ʵʪʦʤ 
ʦʪʢʨʳʪʳʤʠ ʦʩʪʘʶʪʩʷ ʣy ʛʦʯʥʳʡ ʠ ʘʦʨʪʘʣʴʥʳʡ ʢʣʘʧʘʥʳ, ʘ ʟʘʢʨʳʪʳʤʠ ï 
ʤʠʪʨʘʣʴʥʳʡ ʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʳʡ ʢʣʘʧʘʥʳ. 

ɼʠʘʩʪʦʣʘ ï ʨʘʩʰʠʨʝʥʠʝ ʧʦʣʦʩʪʝʡ ʩʝʨʜʮʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʨʘʩʩʣʘʙʣʝʥʠ-
ʝʤ ʤʳʰʮ ʧʨʝʜʩʝʨʜʠʡ ʠ ʞʝʣʫʜʦʯʢʦʚ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʦʥʦ ʟʘʧʦʣʥʷʝʪʩʷ 
ʢʨʦʚʴʶ; ʚʤʝʩʪʝ ʩ ʩʠʩʪʦʣʦʡ ʩʦʩʪʘʚʣʷʝʪ ʮʠʢʣ ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠ 
ʵʪʦʤ ʦʪʢʨʳʪʳ ʤʠʪʨʘʣʴʥʳʡ ʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʳʡ ʢʣʘʧʘʥʳ, ʘ ʣʸʛʦʯʥʳʡ ʠ ʘʦʨ-
ʪʘʣʴʥʳʡ ʢʣʘʧʘʥʳ ʟʘʢʨʪrʳ. 

ɺʦ ʚʨʝʤʷ ʩʠʩʪʦʣʳ ʚ ʧʝʨʠʦʜ ʥʘʧʨʷʞʝʥʠʷ ʧʦʚʳʰʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʚʥʫʪʨʠ 
ʞʝʣʫʜʦʯʢʦʚ, ʟʘʢʨʳʚʘʶʪʩʷ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʝ ʢʣʘʧʘʥʳ (ʤʠʪʨʘʣʴʥʳʡ ʠ 
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ʪʨʠʢʫʩʧʠʜʘʣʴʥʳʡ). ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʜʘʚʣʝʥʠʝ ʚ ʞʝʣʫ-
ʜʦʯʢʘʭ ʩʪʘʥʦʚʠʪʩʷ ʯʫʪʴ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʝʜʩʝʨʜʠʷʭ. ʇʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʦʪ 
ʥʘʯʘʣʘ ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʷ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʞʝʣʫʜʦʯʢʦʚ ʜʦ ʟʘʢʨʳ-
ʪʠ̫ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʭ ʢʣʘʧʘʥʦʚ ʥʘʟʳʚʘʝʪʩʷ ʬʘʟʦʡ ʘʩʠʥʭʨʦʥʥʦʛʦ ʩʦ-
ʢʨʘʱʝʥʠʷ. ɺ ʩʣʝʜʫʶʱʠʝ 0,03 ʩ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦʝ ʧʦʚʳʰʝʥʠʝ ʚʥʫʪʨʠ-
ʞʝʣʫʜʦʯʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ: ʢʨʦʚʴ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʤʢʥʫʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ï ʘʪ-
ʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʝ ʢʣʘʧʘʥʳ ʫʞʝ ʟʘʢʨʳʪʳ, ʘ ʧʦʣʫʣʫʥʥʳʝ (ʘʦʨʪʘʣʴʥʳʡ 
ʢʣʘʧʘʥ ʠ ʢʣʘʧʘʥ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ) ʝʱʝ ʥʝ ʦʪʢʨʳʪʳ. ʀʟ-ʟʘ ʥʝʩʞʠʤʘʝʤʦʩʪʠ 
ʢʨʦʚʠ ʠ ʥʝʧʦʜʘʪʣʠʚʦʩʪʠ ʩʪʝʥʦʢ ʞʝʣʫʜʦʯʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʦʣʞʘʶʱʝʛʦ-
ʩʷ ʩʦʢʨʘʱʝʥʠʷ ʤʠʦʢʘʨʜʠʦʮʠʪʦʚ ʚ ʧʦʣʦʩʪʷʭ ʞʝʣʫʜʦʯʢʦʚ ʩʝʨʜʮʘ ʚʦʟʨʘʩʪʘʝʪ 
ʜʘʚʣʝʥʠʝ. ʕʪʦ ʬʘʟʘ ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ, ʚ ʢʦʥʮʝ ʢʦʪʦʨʦʡ ʦʪʢʨʳ-
ʚʘʶʪʩʷ ʧʦʣʫʣʫʥʥʳʝ ʢʣʘʧʘʥʳ. ɺ ʣʝʚʦʤ ʞʝʣʫʜʦʯʢʝ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʜʦʩ-
ʪʠʞʝʥʠʠ ʜʘʚʣʝʥʠʷ 75 é 85 ʤʤ ʨʪ.ʩʪ., ʪ.ʝ. ʪʘʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʯʫʪʴ 
ʚʳʰʝ, ʯʝʤ ʚ ʘʦʨʪʝ ʚ ʧʝʨʠʦʜ ʜʠʘʩʪʦʣʳ, ʘ ʚ ʧʨʘʚʦʤ ʞʝʣʫʜʦʯʢʝ ï          
15é20 ʤʤ ʨʪ.ʩʪ., ʪ.ʝ. ʯʫʪʴ ʚʳʰʝ, ʯʝʤ ʚ ʣʝʛʦʯʥʦʤ ʩʪʚʦʣʝ. ʆʪʢʨʳʪʠʝ ʧʦʣʫ-
ʣʫʥʥʳʭ ʢʣʘʧʘʥʦʚ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʥʘʥʠʷ ʢʨʦʚʠ ʚ ʘʦʨʪʫ ʠ ʣʝʛʦʯʥʳʡ 
ʩʪʚʦʣ. ɺ ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʩʠʩʪʦʣʳ ʞʝʣʫʜʦʯʢʦʚ (0,25 ʩ) ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ 
ʠʟʛʥʘʥʠʝ ʢʨʦʚʠ. ɺ ʥʘʯʘʣʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ʩʦʚʝʨʰʘʝʪʩʷ ʙʳʩʪʨʦ ï ʜʘʚʣʝʥʠʝ ʚ 
ʚʳʭʦʜʷʱʠʭ ʠʟ ʞʝʣʫʜʦʯʢʦʚ ʩʦʩʫʜʘʭ (ʘʦʨʪʝ, ʣʝʛʦʯʥʦʤ ʩʪʚʦʣʝ) ʩʨʘʚʥʠʪʝʣʴʥʦ 
ʥʝʙʦʣʴʰʦʝ, ʘ ʚ ʞʝʣʫʜʦʯʢʘʭ ʧʨʦʜʦʣʞʘʝʪ ʥʘʨʘʩʪʘʪʴ: ʚ ʣʝʚʦʤ ī ʜʦ             
120 ... 130 ʤʤ ʨʪ.ʩʪ., ʚ ʧʨʘʚʦʤ ī ʜʦ 25 é 30 ʤʤ ʨʪ.ʩʪ. ʊʘʢʦʝ ʞʝ ʜʘʚʣʝʥʠʝ 
ʩʦʟʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʘʦʨʪʝ ʠ ʣʝʛʦʯʥʦʤ ʩʪʚʦʣʝ. ʇʦ ʤʝʨʝ ʟʘʧʦʣʥʝ-
ʥʠʷ ʘʦʨʪʳ ʠ ʣʝʛʦʯʥʦʛʦ ʩʪʚʦʣʘ ʚʳʭʦʜʷʱʝʡ ʠʟ ʞʝʣʫʜʦʯʢʦʚ ʢʨʦʚʴʶ ʩʦʧʨʦ-
ʪʠʚʣʝʥʠʝ ʚʳʭʦʜʷʱʝʤʫ ʧʦʪʦʢʫ ʢʨʦʚʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʬʘʟʘ ʙʳʩʪʨʦʛʦ ʠʟ-
ʛʥʘʥʠʷ ʢʨʦʚʠ ʩʤʝʥʷʝʪʩʷ ʬʘʟʦʡ ʤʝʜʣʝʥʥʦʛʦ ʠʟʛʥʘʥʠʷ. 

ɼʠʘʩʪʦʣʘ ʞʝʣʫʜʦʯʢʦʚ ʧʨʦʜʦʣʞʘʝʪʩʷ ʦʢʦʣʦ 0,47 ʩ. ʆʥʘ ʥʘʯʠʥʘʝʪʩʷ ʩ 
ʧʝʨʠʦʜʘ ʧʨʦʪʦʜʠʘʩʪʦʣʳ: ʵʪʦ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʦʪ ʥʘʯʘʣʘ ʩʥʠʞʝʥʠʷ 
ʜʘʚʣʝʥʠʷ ʚʥʫʪʨʠ ʞʝʣʫʜʦʯʢʦʚ ʜʦ ʤʦʤʝʥʪʘ ʟʘʢʨʳʪʠʷ ʧʦʣʫʣʫʥʥʳʭ ʢʣʘʧʘʥʦʚ, 
ʪ.ʝ. ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʜʘʚʣʝʥʠʝ ʚ ʞʝʣʫʜʦʯʢʘʭ ʩʪʘʥʝʪ ʤʝʥʴʰʝ ʜʘʚʣʝ-
ʥʠʷ ʚ ʘʦʨʪʝ ʠ ʣʝʛʦʯʥʦʤ ʩʪʚʦʣʝ. ʕʪʦʪ ʧʝʨʠʦʜ ʜʣʠʪʩʷ ʦʢʦʣʦ 0,04 ʩ. ɿʘʪʝʤ  
ʥʘ ʧʨʦʪʷʞʝʥʠʠ 0,08 ʩ ʜʘʚʣʝʥʠʝ ʚ ʞʝʣʫʜʦʯʢʘʭ ʧʨʦʜʦʣʞʘʝʪ ʦʯʝʥʴ ʙʳʩʪʨʦ 
ʧʘʜʘʪʴ. ʂʘʢ ʪʦʣʴʢʦ ʦʥʦ ʩʥʠʞʘʝʪʩʷ ʧʦʯʪʠ ʜʦ ʥʫʣʷ, ʦʪʢʨʳʚʘʶʪʩʷ ʘʪʨʠʦʚʝʥ-
ʪʨʠʢʫʣʷʨʥʳʝ ʢʣʘʧʘʥʳ ʠ ʞʝʣʫʜʦʯʢʠ ʥʘʧʦʣʥʷʶʪʩʷ ʢʨʦʚʴʶ, ʢʦʪʦʨʘʷ ʥʘʢʦʧʠ-
ʣʘʩʴ ʚ ʧʨʝʜʩʝʨʜʠʷʭ. ɺʨʝʤʷ ʦʪ ʟʘʢʨʳʪʠʷ ʧʦʣʫʣʫʥʥʳʭ ʢʣʘʧʘʥʦʚ ʜʦ ʦʪʢʨʳʪʠʷ 
ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʭ ʢʣʘʧʘʥʦʚ ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʠʦʜʦʤ ʠʟʦʤʝʪʨʠʯʝʩʢʦʛʦ 
ʨʘʩʩʣʘʙʣʝʥʠʷ. 

ʇʝʨʠʦʜ ʥʘʧʦʣʥʝʥʠʷ ʢʨʦʚʴʶ ʞʝʣʫʜʦʯʢʦʚ ʜʣʠʪʩʷ 0,35 ʩ. ʅʘʯʠʥʘʝʪʩʷ ʦʥ 
ʩ ʤʦʤʝʥʪʘ ʦʪʢʨʳʪʠʷ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʭ ʢʣʘʧʘʥʦʚ: ʚʩʷ ʢʨʦʚʴ (ʦʢʦʣʦ     
33 ʤʣ) ʚ ʬʘʟʫ ʙʳʩʪʨʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʫʩʪʨʝʤʣʷʝʪʩʷ ʚ ʞʝʣʫʜʦʯʢʠ. ɿʘʪʝʤ ʥʘ-
ʩʪʫʧʘʝʪ ʬʘʟʘ ʤʝʜʣʝʥʥʦʛʦ ʧʘʩʩʠʚʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ, ʠʣʠ ʬʘʟʘ ʜʠʘʩʪʘʟʠʩʘ, 
ʜʣʷʱʘʷʩʷ 0,26 ʩ; ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʩʷ ʢʨʦʚʴ, ʢʦʪʦʨʘʷ ʧʦʩʪʫʧʘʝʪ ʢ ʧʨʝʜʩʝʨʜʠ-
ʷʤ, ʧʨʦʪʝʢʘʝʪ çʪʨʘʥʟʠʪʦʤè ʩʨʘʟʫ ʠʟ ʚʝʥ ʯʝʨʝʟ ʧʨʝʜʩʝʨʜʠ ̫ʚ ʞʝʣʫʜʦʯʢʠ. 
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ɺ ʟʘʚʝʨʰʝʥʠʝ ʥʘʩʪʫʧʘʝʪ ʩʠʩʪʦʣʘ ʧʨʝʜʩʝʨʜʠʡ, ʢʦʪʦʨʘʷ ʟʘ 0,1 ʩ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʦ çʚʳʞʠʤʘʝʪè ʦʢʦʣʦ 40 ʤʣ ʢʨʦʚʠ ʚ ʞʝʣʫʜʦʯʢʠ. ʕʪʫ ʬʘʟʫ ʥʘʟʳʚʘʁ ʪ 
ʧʨʝʩʠʩʪʦʣʠʯʝʩʢʦʡ. ʀʪʘʢ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʦʣʳ ʧʨʝʜʩʝʨʜʠʡ ʩʦʩʪʘʚʣʷʝʪ 
0,1 ʩ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʜʠʘʩʪʦʣʳ ï 0,7 ʩ, ʫ ʞʝʣʫʜʦʯʢʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,33 ʩ 
ʠ 0,47 ʩ. ʕʪʠ ʮʠʬʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 40 % ʚʨʝʤʝʥʠ ʤʠʦʢʘʨʜʠʦʮʠʪʳ ʞʝʣʫ-
ʜʦʯʢʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ 60 % ï çʦʪʜʳʭʘʶʪè. ʇʨʠ ʫʯʘʱʝ-
ʥʠʠ ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ ʚʦ ʚʨʝʤʷ ʤʳʰʝʯʥʦʡ ʨʘʙʦʪʳ, ʧʨʠ 
ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʮʠʢʣʘ ʫʢʦʨʘʯʠʚʘʝʪ-
ʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʟ-ʟʘ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʦʙʱʝʡ ʧʘʫʟʳ. ɼʘʣʴʥʝʡʰʝʝ 
ʫʚʝʣʠʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʦ-
ʣʳ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʧʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʜʚʝ ʬʘʟʳ ʩʝʨʜʝʯʥʦʛʦ ʮʠʢʣʘ: ʬʘʟʫ 
ʘʦʨʪʘʣʴʥʦʛʦ ʪʦʢʘ ʢʨʦʚʠ ʚʦ ʚʨʝʤʷ ʩʠʩʪʦʣʳ (ʨʠʩ. 2.5) ʠ ʬʘʟʫ ʚʝʥʦʟʥʦʛʦ ʪʦʢʘ 
ʢʨʦʚʠ ʚʦ ʚʨʝʤʷ ʜʠʘʩʪʦʣʳ (ʨʠʩ. 2.6). 

ʆʙʦʛʘʱʝʥʥʘʷ ʢʠʩʣʦʨʦʜʦʤ ʘʨʪʝʨʠʘʣʴʥʘʷ ʢʨʦʚʴ

ʇʨʠʪʦʢ ʦʙʦʛʘʱʝʥʥʦʡ ʢʠʩʣʦʨʦʜʦʤ ʢʨʦʚʠ ʠʟ
ʣʝʛʢʠʭ ʚ ʣʝʚʳʡ ʞʝʣʫʜʦʯʝʢ ʩʝʨʜʮʘ

 

ʈʠʩ. 2.5. ɸʦʨʪʘʣʴʥʳʡ ʪʦʢ ʢʨʦʚʠ ï ʧʨʠʪʦʢ ʦʙʦʛʘʱʝʥʥʦʡ ʢʠʩʣʦʨʦʜʦʤ ʢʨʦʚʠ ʠʟ ʣʝʛʢʠʭ ʚ 
ʣʝʚʳʡ ʞʝʣʫʜʦʯʝʢ ʩʝʨʜʮʘ 

ʆʙʝʜʥʝʥʥʘʷ ʢʠʩʣʦʨʦʜʦʤ ʚʝʥʦʟʥʘʷ ʢʨʦʚʴ

ʆʪʪʦʢ ʚʝʥʦʟʥʦʡ ʦʙʝʜʥʝʥʥʦʡ ʢʠʩʣʦʨʦʜʦʤ  ʢʨʦʚʠ
ʯʝʨʝʟ ʧʨʘʚʳʡ ʞʝʣʫʜʦʯʝʢ ʩʝʨʜʮʘ ʚ ʣʝʛʢʠʝ

 

ʈʠʩ. 2.6. ɺʝʥʦʟʥʳʡ ʪʦʢ ʢʨʦʚʠī ʦʪʪʦʢ ʚʝʥʦʟʥʦʡ ʦʙʝʜʥʝʥʥʦʡ ʢʠʩʣʦʨʦʜʦʤ ʢʨʦʚʠ ʯʝʨʝʟ 
ʧʨʘʚʳʡ ʞʝʣʫʜʦʯʝʢ ʩʝʨʜʮʘ ʚ ʣʝʛʢʠʝ 
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ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʧʨʠʚʝʜʝʥʳ ʪʦʣʴʢʦ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩʦ 
ʩʪʨʦʝʥʠʝʤ ʠ ʙʠʦʤʝʭʘʥʠʢʦʡ ʩʝʨʜʮʘ. ʆʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠ-
ʤʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʦʥʦʚ ʠ ʰʫʤʦʚ ʩʝʨʜʮʘ, ʠʩʩʣʝʜʫʝʤʳʭ ʚ 
ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʠʠ. 

3. ʌʆʅʆʂɸʈɼʀʆɻʈɸʌʀʗ 

ʌʦʥʦʢʘʨʜʠʦʛʨʘʬʠʷ ï ʵʪʦ ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʥʳʡ ʠ ʥʝ ʠʤʝʶʱʠʡ ʥʠ-
ʢʘʢʠʭ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʤʝʪʦʜ ʛʨʘʬʠʯʝʩʢʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʪʦʥʦʚ ʠ ʰʫʤʦʚ 
ʩʝʨʜʮʘ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʚʨʦʞʜʝʥʥʳʭ ʠ ʧʨʠ-
ʦʙʨʝʪʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʘ ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʠʠ 
ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʝʛʠʩʪʨʘʪʦʨʳ ʩʝʨʜʝʯʥʳʭ ʟʚʫʢʦʚ ī ʬʦʥʦ-
ʢʘʨʜʠʦʛʨʘʬʳ. ʆʙʳʯʥʦ ʦʥʠ ʩʦʜʝʨʞʘʪ ʤʠʢʨʦʬʦʥ, ʥʘʙʦʨ ʯʘʩʪʦʪʥʳʭ ʬʠʣʴʪ-
ʨʦʚ ʠ ʨʝʛʠʩʪʨʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. ʄʠʢʨʦʬʦʥ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʛʨʫʜʥʦʡ 
ʢʣʝʪʢʝ ʚ ʦʙʱʝʧʨʠʥʷʪʳʭ ʪʦʯʢʘʭ ʘʫʩʢʫʣʴʪʘʮʠʠ ʩʝʨʜʮʘ (ʤʝʪʦʜʳ ʚʥʫʪʨʠʧʠʱʝ-
ʚʦʜʥʦʡ ʠʣʠ ʚʥʫʪʨʠʩʝʨʜʝʯʥʦʡ ʟʘʧʠʩʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʟʦʥʜʦʚ ʰʠ-
ʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝ ʧʦʣʫʯʠʣʠ). ɿʚʫʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʧʨʝʚʨʘʱʘʶʪʩʷ 
ʧʨʠ ʵʪʦʤ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʧʦʩʣʝʜʥʠʝ ʫʩʠʣʠʚʘʶʪʩʷ ʠ ʧʝʨʝʜʘʶʪʩʷ ʚ ʩʠʩʪʝ-
ʤʫ ʯʘʩʪʦʪʥʳʭ ʬʠʣʴʪʨʦʚ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪ ʠʟ ʚʩʝʭ ʟʚʫʢʦʚ ʪʫ ʠʣʠ ʠʥʫʶ 
ʛʨʫʧʧʫ ʯʘʩʪʦʪ ʠ ʧʨʦʧʫʩʢʘʶʪ ʠʭ ʥʘ ʨʘʟʣʠʯʥʳʝ ʢʘʥʘʣʳ ʨʝʛʠʩʪʨʘʮʠʠ. ʕʪʦ ʧʦ-
ʟʚʦʣʷʝʪ ʠʟʙʠʨʘʪʝʣʴʥʦ ʟʘʧʠʩʳʚʘʪʴ ʥʠʟʢʠʝ, ʩʨʝʜʥʠʝ ʠ ʚʳʩʦʢʠʝ ʯʘʩʪʦʪʳ. ʈʝ-
ʛʠʩʪʨʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʤʘʣʦʠʥʝʨʮʠʦʥʥʳʤ ʠ ʦʩʫʱʝʩʪʚ-
ʣʷʪʴ ʨʝʛʠʩʪʨʘʮʠʶ ʚʩʝʭ ʢʦʣʝʙʘʥʠʡ ʩʝʨʜʝʯʥʳʭ ʟʚʫʢʦʚ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʦʪ 
800 ʜʦ 1200 ɻʮ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʛʠ-
ʩʪʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʬʦʥʦʢʘʨʜʠʦ-
ʛʨʘʬʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʯʘʪʴʶ ʥʘ ʧʨʠʥʪʝʨʝ. ɼʘʣʝʝ ʧʨʠ-
ʚʝʜʝʥ ʧʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʘ. 

3.1. ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʦʤʝʱʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʟʚʦʜʷʪ ʟʘʧʠʩʴ ʬʦʥʦʢʘʨʜʠʦʛʨʘʤʤʳ, ʜʦʣʞ-
ʥʦ ʙʳʪʴ ʠʟʦʣʠʨʦʚʘʥʦ ʦʪ ʧʦʩʪʦʨʦʥʥʠʭ ʰʫʤʦʚ. ʆʙʳʯʥʦ ʬʦʥʦʢʘʨʜʠʦʛʨʘʤʤʫ 
ʨʝʛʠʩʪʨʠʨʫʶʪ ʧʦʩʣʝ ʧʷʪʠʤʠʥʫʪʥʦʛʦ ʦʪʜʳʭʘ ʧʘʮʠʝʥʪʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 
ʧʦʣʦʞʝʥʠʠ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʘʫʩʢʫʣʴʪʘʮʠʷ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʧʨʝ-
ʜʝʣʷʶʪ ʚʳʙʦʨ ʦʩʥʦʚʥʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʦʯʝʢ ʟʘʧʠʩʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʝʤʦʚ: ʟʘʧʠʩʴ ʚ ʧʦʣʦʞʝʥʠ̫ ʭ ʥʘ ʙʦʢʫ, ʩʠʜʷ, ʩʪʦʷ, 
ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʠʩʩʣʝʜʦʚʘ-
ʪʝʣʴʩʢʠʭ ʮʝʣʷʭ ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʩʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʘʤʠʣʥʠʪʨʘʪʘ, ʥʠʪʨʦʛʣʠʮʝʨʠʥʘ, ʵʫʬʠʣʣʠʥʘ ʠ 
ʪ.ʜ.). ʌʦʥʦʢʘʨʜʠʦʛʨʘʤʤʫ ʟʘʧʠʩʳʚʘʶʪ ʦʙʳʯʥʦ ʥʘ ʚʳʜʦʭʝ, ʘ ʧʨʠ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʠ ī ʥʘ ʚʳʩʦʪʝ ʚʜʦʭʘ ʠ ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʜʳʭʘʥʠʠ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʬʦʥʦʢʘʨʜʠʦʛʨʘʤʤʳ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʟʥʘ-
ʯʝʥʠʝ ʠʤʝʝʪ ʬʠʢʩʘʮʠʷ ʤʠʢʨʦʬʦʥʘ ʨʫʢʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʤ 
ʨʝʤʥʝʤ. ʄʠʢʨʦʬʦʥ ʜʦʣʞʝʥ ʧʣʦʪʥʦ, ʥʦ ʥʝ ʩʠʣʴʥʦ ʧʨʠʣʝʛʘʪʴ ʢ ʧʦʚʝʨʭʥʦʩʪʠ 
ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. ʋʚʝʣʠʯʝʥʠʝ ʩʠʣʳ, ʩ ʢʦʪʦʨʦʡ ʧʨʠʞʠʤʘʶʪ ʤʠʢʨʦʬʦʥ, ʩʥʠ-
ʞʘʝʪ ʘʤʧʣʠʪʫʜʫ ʟʘʧʠʩʳʚʘʝʤʳʭ ʟʚʫʢʦʚ. ɺʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʬʦʥʦ-
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ʢʘʨʜʠʦʩʠʛʥʘʣʦʚ ʠ ʥʘʣʠʯʠʝ ʥʘʫʰʥʠʢʦʚ ʧʦʟʚʦʣʷʪʁ ʧʨʦʚʝʨʠʪʴ ʢʘʯʝʩʪʚʦ ʨʝ-
ʛʠʩʪʨʘʮʠʠ ʬʦʥʦʢʘʨʜʠʦʛʨʘʤʤʳ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʝʸ ʟʘʧʠʩʠ. 

3.2. ʊʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʫʨʝ ʨʝʛʠʩʪʨʘʮʠʠ 

ɺʳʙʦʨ ʫʩʠʣʠʪʝʣʷ ʧʨʠ ʟʘʧʠʩʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʬʦʥʦʢʘʨʜʠʦʛʨʘ-
ʬʘ. ʂʘʢ ʠ ʧʨʠ ʟʘʧʠʩʠ ʕʂɻ, ʩʥʘʯʘʣʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʢʦʥʪʨʦʣʴʥʳʡ ʤʠʣʣʠ-
ʚʦʣʴʪ (ʦʪʢʣʦʥʝʥʠʝ ʥʘ 1 ʩʤ). ɺ ʥʝʢʦʪʦʨʳʭ ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʘʭ ʧʨʝʜʫʩʤʦʪ-
ʨʝʥ ʪʘʢʞʝ ʩʪʘʥʜʘʨʪʥʳʡ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʚʝʨʠʪʴ ʧʨʘ-
ʚʠʣʴʥʦʩʪʴ ʫʩʠʣʝʥʠʷ ʚʩʝʛʦ ʪʨʘʢʪʘ: ʦʪ ʤʠʢʨʦʬʦʥʘ ʜʦ ʨʝʛʠʩʪʨʠʨʫʶʱʝʛʦ ʫʩʪ-
ʨʦʡʩʪʚʘ. ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʫʩʠʣʝʥʠʷ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʧʦʟʠʮʠʷʤʠ (ʩʪʫʧʝʥ-
ʯʘʪʳʡ ʨʝʛʫʣʷʪʦʨ ʫʩʠʣʝʥʠʷ) ʠʣʠ ʙʝʟ ʥʠʭ (ʧʣʘʚʥʳʡ ʨʝʛʫʣʷʪʦʨ) ʧʨʠʚʦʜʷʪ ʚ 
ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʘʤʧʣʠʪʫʜʫ ʪʦʥʦʚ ʠ 
ʰʫʤʦʚ, ʥʦ ʙʝʟ ʧʦʤʝʭ ʠ ʥʘʩʣʦʝʥʠʷ ʦʩʮʠʣʣʷʮʠʡ ʩʦʩʝʜʥʠʭ ʢʘʥʘʣʦʚ. ʅʘ ʟʘʧʠ-
ʩʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʯʘʪʴ ʚʳʙʨʘʥʥʦʝ ʫʩʠʣʝʥʠʝ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʩʨʘʚʥʠ-
ʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʚʫʢʦʚ ʩʝʨʜʮʘ ʧʨʠ ʧʦʚʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷʭ. ʉʢʦʨʦʩʪʴ ʨʘʟʚʝʨʪʢʠ ʟʘʧʠʩʠ ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʷʪʴʩʷ ʯʘʩʪʦʪʦʡ ʩʝʨʜʝʯ-
ʥʳʭ ʩʦʢʨʘʱʝʥʠʡ: ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʨʠʪʤʝ ʠʣʠ ʙʨʘʜʠʢʘʨʜʠʠ ï 50 ʤʤ/ʩ, ʘ ʧʨʠ 
ʪʘʭʠʢʘʨʜʠʠ ï 100 ʤʤ/ʩ. 

3.3. ʏʘʩʪʦʪʥʳʝ ʢʘʥʘʣʳ ʚ ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʠʠ 

ɺʳʙʦʨ ʢʘʥʘʣʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʟʘʚʠʩʠʪ ʦʪ 
ʩʠʩʪʝʤʳ, ʧʨʠʤʝʥʝʥʥʦʡ ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʘ, ʠ ʦʪ ʮʝʣʝʡ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ: ʜʠʘʛʥʦʩʪʠʢʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʣʠ 
ʠʟʫʯʝʥʠʝ ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʨʜʝʯʥʳʭ ʟʚʫʢʦʚ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʝ 
ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʢʘʥʘʣ ʩ çʘʫʩʢʫʣʴʪʘʪʠʚʥʦʡè ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʦʙʝʩʧʝʯʠ-
ʚʘʶʱʠʡ ʟʘʧʠʩʴ ʦʩʥʦʚʥʳʭ ʩʝʨʜʝʯʥʳʭ ʟʚʫʢʦʚ. ʌʦʥʦʢʘʨʜʠʦʛʨʘʤʤʫ, ʟʘʧʠʩʘʥ-
ʥʫʶ ʥʘ ʵʪʦʤ ʢʘʥʘʣʝ, ʩʨʘʚʥʠʚʘʶʪ ʩ ʘʫʩʢʫʣʴʪʘʪʠʚʥʳʤʠ ʜʘʥʥʳʤʠ. ɺʩʝ ʚʳʚʦ-
ʜʳ ʦ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʰʫʤʦʚ ʜʦʣʞʥʳ ʜʝʣʘʪʴʩʷ ʧʦ ʘʫʩʢʫʣʴʪʘʪʠʚʥʦ-
ʤʫ ʢʘʥʘʣʫ. ʅʘ ʢʘʥʘʣʘʭ ʩ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʨʝʛʠʩʪʨʠʨʫʶʪ III, 
IV ʠ V ʪʦʥʳ ʩʝʨʜʮʘ, I ʠ II ʪʦʥʳ ʭʦʨʦʰʦ ʚʠʜʥʳ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʥʠ ʟʘ-
ʢʨʳʪʳ ʰʫʤʦʤ ʥʘ ʘʫʩʢʫʣʴʪʘʪʠʚʥʦʤ ʢʘʥʘʣʝ. ʅʠʟʢʦʯʘʩʪʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ 
ʩʠʩʪʦʣʝ ʠ ʜʠʘʩʪʦʣʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʩʮʠʣʣʷʮʠʡ ʥʘ ʘʫʩʢʫʣʴʪʘʪʠʚʥʦʤ ʢʘʥʘ-
ʣʝ ʥʝʣʴʟʷ ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʰʫʤʳ; ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʰʫʤ ʥʝ ʩʣʳʰʝʥ ʠ ʧʨʠ ʘʫ-
ʩʢʫʣʴʪʘʮʠʠ. ʅʘ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʤ ʢʘʥʘʣʝ ʭʦʨʦʰʦ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʳʩʦʢʦ-
ʯʘʩʪʦʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʪʦʥʦʚ ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʰʫʤʳ. ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 
(ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ) ʮʝʣʝʡ ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 
ʘʫʩʢʫʣʴʪʘʪʠʚʥʦʡ, ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ; ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʥʦʚ ʠ ʰʫʤʦʚ ʩʝʨʜʮʘ ʧʨʠʤʝʥʷʶʪ 
ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʚ ʜʘʥʥʦʤ ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʝ ʢʦʤʙʠʥʘʮʠʠ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘ-
ʣʦʚ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʦʚ ʚ ʢʘ-
ʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʬʦʥʦʩʠʛʥʘʣʦʚ 
ʠʩʧʦʣʴʟʫʶʪ ʩʠʩʪʝʤʫ ʬʠʣʴʪʨʦʚ ʄʘʘʩʘ ï ɺʝʙʝʨʘ. ɺ ʪʘʙʣ. 3.1 ʧʨʠʚʝʜʝʥʳ 
ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʜʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʜʣʷ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ. 
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ʊʘʙʣʠʮʘ 3.1 

ˉ ʧ/ʧ ʅʘʟʚʘʥʠʝ ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ, ɻʮ 

1 Ph 20 é 1000 

2 T 20 é 35 (ʥʘ ʫʨʦʚʥʝ -20 db) 

3 M1 20 é 70 (ʥʘ ʫʨʦʚʥʝ -20 db) 

4 M2 20 é 140 (ʥʘ ʫʨʦʚʥʝ -20 db) 

5 H 20 é 250 (ʥʘ ʫʨʦʚʥʝ -20 db) 

6 G 20 é 1400 (ʥʘ ʫʨʦʚʥʝ -20 db) 

ʅʘ ʨʠʩ. 3.1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʨʝʛʠʩʪʨʘʮʠʠ ʌʂɻ ʩ ʬʠʣʴʪʨʘʮʠʝʡ ʥʘ ʥʠʟ-
ʢʦ- ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʢʘʥʘʣʳ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʬʦ-
ʥʦʢʘʨʜʠʦʛʨʘʤʤʫ ʚʩʝʛʜʘ ʟʘʧʠʩʳʚʘʶʪ ʩ ʦʜʥʠʤ ʠʟ ʦʪʚʝʜʝʥʠʡ ʕʂɻ. ʆʙʳʯʥʦ 
ʚʳʙʠʨʘʶʪ II ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʚʝʜʝʥʠʝ ʕʂɻ. ʅʘʣʠʯʠʝ ʩʠʥʭʨʦʥʥʦ ʟʘʨʝʛʠʩʪʨʠ-
ʨʦʚʘʥʥʦʛʦ ʢʘʥʘʣʘ ʕʂɻ ʧʦʤʦʛʘʝʪ ʪʦʯʥʝʝ ʨʘʩʰʠʬʨʦʚʘʪʴ ʟʘʧʠʩʴ ʌʂɻ, ʧʦ-
ʩʢʦʣʴʢʫ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʚʷʟʢʠ ʪʦʥʦʚ ʩʝʨʜʮʘ ʢ ʤʦʤʝʥʪʘʤ ʩʠʩ-
ʪʦʣʳ ʠ ʜʠʘʩʪʦʣʳ. 
 

 

ʈʠʩ. 3.1. ʇʨʠʤʝʨ ʨʝʛʠʩʪʨʘʮʠʠ ʌʂɻ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʘ 

3.4. ʇʦʟʠʮʠʠ ʫʩʪʘʥʦʚʢʠ ʤʠʢʨʦʬʦʥʘ 

ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʢʘʞʜʦʡ ʬʦʥʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʧʠʩʠ ʚ ʟʥʘʯʠ-
ʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʟʠʮʠʝʡ ʫʩʪʘʥʦʚʢʠ ʤʠʢʨʦʬʦʥʘ ʥʘ ʪʦʨʩʝ ʧʘ-
ʮʠʝʥʪʘ. ʅʘ ʨʠʩ. 3.2 ʧʦʢʘʟʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʦʙʣʘʩʪʠ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʪʦʥʦʚ 
ʠ ʰʫʤʦʚ ʩʝʨʜʮʘ. 
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˻͋͊ͫͭ͡Έ ͊ͦͪͭ·

˽ͯ͡Έͣͦͤ͊͡Έͤ͊Ύ ͦ͋͊ͫͭ͡Έ

́ͦ;͊͟ ̏ͪ͋͊ςx ͙ͦͭͤ͊͟

˻͋͊ͫͭ͡Έ ͙͙ͭͪͯͫͨ͒͊͟͡Έ͎ͤͦͦ
͊ͨ͊ͤ͊͟͡

˻͋͊ͫͭ͡Έ ͙ͣͭͪ͊͡Έ͎ͤͦͦ
͊ͨ͊ͤ͊͟͡

 

ʈʠʩ. 3.2. ʆʙʣʘʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ ʪʦʥʦʚ ʠ ʰʫʤʦʚ ʩʝʨʜʮʘ 

 

ʈʠʩ. 3.3. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʘʫʩʢʫʣʴʪʘʮʠʠ ʩʝʨʜʮʘ 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʪʦʥʦʚ ʠ 
ʰʫʤʦʚ ʩʝʨʜʮʘ (ʨʠʩ. 3.3): 

¶ ʨʝʛʠʩʪʨʘʮʠʷ ʥʘʯʠʥʘʝʪʩʷ ʚ ʪʦʯʢʝ 1, ʛʜʝ ʣʫʯʰʝ ʚʩʝʛʦ ʚʳʷʚʣʷʶʪʩʷ ʟʚʫʢʠ 
ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʦʥʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʣʝʚʦʤ 
ʞʝʣʫʜʦʯʢʝ; 

¶ ʜʘʣʝʝ ʤʠʢʨʦʬʦʥ ʧʝʨʝʤʝʱʘʶʪ ʚʦ ʚʪʦʨʦʝ ʤʝʞʨʝʙʝʨʴʝ ʩʣʝʚʘ (ʦʙʣʘʩʪʴ 
ʚʳʩʣʫʰʠʚʘʥʠʷ ʢʣʘʧʘʥʘ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʚ ʪʦʯʢʝ 2); 
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¶ ʟʘʪʝʤ ʤʠʢʨʦʬʦʥ ʩʪʘʚʷʪ ʚʦ ʚʪʦʨʦʝ ʤʝʞʨʝʙʝʨʴʝ ʩʣʝʚʘ ʠ ʚ ʪʦʯʢʫ ʕʨʙʘ ï 
ɹʦʪʢʠʥʘ (ʪʦʯʢʘ 3) ʫ ʤʝʩʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ IV ʨʝʙʨʘ ʢ ʛʨʫʜʠʥʝ (ʟʦʥʳ ʤʘʢ-
ʩʠʤʘʣʴʥʦʛʦ ʚʳʩʣʫʰʠʚʘʥʠʷ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ); 

¶ ʜʘʣʝʝ ʤʠʢʨʦʬʦʥ ʧʦʤʝʱʘʶʪ ʚ ʦʙʣʘʩʪʴ ʧʨʠʢʨʝʧʣʝʥʠʷ ʤʝʯʝʚʠʜʥʦʛʦ ʦʪ-
ʨʦʩʪʢʘ ʢ ʛʨʫʜʠʥʝ (ʦʙʣʘʩʪʴ ʚʳʩʣʫʰʠʚʘʥʠʷ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ ʠ ʤʠʪʨʘʣʴ-
ʥʦʛʦ ʢʣʘʧʘʥʦʚ ʚ ʪʦʯʢʘʭ 4 ʠ 5). 
ʆʪʤʝʪʠʤ, ʯʪʦ ʩʪʘʥʜʘʨʪʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʧʨʠ ʧʦʣʦʞʝʥʠʠ 

ʣʝʞʘ ʥʘ ʩʧʠʥʝ. ʆʜʥʘʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʝʤʳ (ʟʘʧʠʩʴ ʚ 
ʧʦʣʦʞʝʥʠʠ ʥʘ ʙʦʢʫ, ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʧʨʠ ʜʳʭʘʥʠʠ ʠ ʧʨ.). 

4. ʅʆʈʄɸʃʔʅʓɽ ɿɺʋʂʀ ʉɽʈɼʎɸ 

ʅʦʨʤʘʣʴʥʘʷ ʬʦʥʦʢʘʨʜʠʦʛʨʘʤʤʘ ʩʦʩʪʦʠʪ ʠʟ ʢʦʣʝʙʘʥʠʡ I, II ʠ ʥʝʨʝʜʢʦ 
III ʠ IV ʪʦʥʦʚ ʩʝʨʜʮʘ. ʉʠʩʪʦʣʠʯʝʩʢʦʡ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʧʘʫʟʝ ʥʘ ʘʫʩʢʫʣʴ-
ʪʘʪʠʚʥʦʤ ʢʘʥʘʣʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʟʦʘʢʫʩʪʠʯʝʩʢʘʷ ʣʠʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʠʩ-
ʪʦʣʳ ʠ ʜʠʘʩʪʦʣʳ (ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, I ʠ II ʪʦʥʦʚ) ʚ ʥʦʨʤʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʪʨʫʜʥʦʩʪʝʡ: ʩʠʩʪʦʣʘ ï ʢʦʨʦʯʝ, ʜʠʘʩʪʦʣʘ ï ʜʣʠʥʥʝʝ. ʂʦʣʝʙʘʥʠʷ I ʪʦʥʘ ʦʧ-
ʨʝʜʝʣʷʶʪʩʷ ʥʘ ʫʨʦʚʥʝ ʟʫʙʮʘ S ʕʂɻ, ʘ II ʪʦʥʘ ï ʫ ʦʢʦʥʯʘʥʠʷ ʟʫʙʮʘ ʊ. 

4.1. ʅʦʨʤʘʣʴʥʳʡ I ʪʦʥ 

ʇʦʷʚʣʝʥʠʝ ʟʚʫʢʦʚ I ʪʦʥʘ ʚ ʥʦʨʤʝ ʦʙʫʩʣʦʚʣʝʥʦ ʚʠʙʨʘʮʠʷʤʠ ʟʘʢʨʳʪʠʷ 
ʩʪʚʦʨʦʢ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʭ ʢʣʘʧʘʥʦʚ (ʤʠʪʨʘʣʴʥʦʛʦ ʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ) 
ʚ ʥʘʯʘʣʝ ʩʠʩʪʦʣʳ ʞʝʣʫʜʦʯʢʦʚ (ʨʠʩ. 4.1). ʈʝʛʠʩʪʨʠʨʦʚʘʪʴ I ʪʦʥ ʧʨʠʥʷʪʦ ʚ 
ʤʠʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ (ʨʠʩ. 4.2). ʅʘ ʕʂɻ ʤʦʤʝʥʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ I ʪʦʥʘ ʩʦʦʪ-
ʚʝʪʩʪʚʫʝʪ ʦʢʦʥʯʘʥʠʶ QRS-ʢʦʤʧʣʝʢʩʘ (ʨʠʩ. 4.3). 

ʅʦʨʤʘʣʴʥʳʡ I ʪʦʥ ʚ ʦʙʣʘʩʪʠ ʚʝʨʭʫʰʢʠ ʩʝʨʜʮʘ ʠ ʧʨʦʝʢʮʠʠ ʤʠʪʨʘʣʴʥʦ-
ʛʦ ʢʣʘʧʘʥʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʦʩʮʠʣʣʷʮʠʡ. ʅʘʯʘʣʴʥʳʝ ʥʠʟʢʦ-
ʯʘʩʪʦʪʥʳʝ ʥʝʙʦʣʴʰʠʝ ʧʦ ʘʤʧʣʠʪʫʜʝ ʢʦʣʝʙʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʳ-
ʰʝʯʥʳʡ ʢʦʤʧʦʥʝʥʪ I ʪʦʥʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʤʳʰʮ ʞʝʣʫʜʦʯʢʦʚ. 
ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ I ʪʦʥʘ, ʠʣʠ ʛʣʘʚʥʳʡ ʩʝʛʤʝʥʪ (ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʦʩʮʠʣ-
ʣʷʮʠʠ ʙʦʣʴʰʦʡ ʘʤʧʣʠʪʫʜʳ), ʦʙʫʩʣʦʚʣʝʥʘ ʢʦʣʝʙʘʥʠʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ 
ʧʨʠ ʟʘʢʨʳʪʠʠ ʤʠʪʨʘʣʴʥʦʛʦ ʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ ʢʣʘʧʘʥʦʚ. ʂʦʥʝʯʥʘʷ ʯʘʩʪʴ I 
ʪʦʥʘ (ʥʝʙʦʣʴʰʠʝ ʧʦ ʘʤʧʣʠʪʫʜʝ ʦʩʮʠʣʣʷʮʠʠ) ʦʪʨʘʞʘʝʪ ʦʪʢʨʳʪʠʝ ʢʣʘʧʘʥʦʚ 
ʘʦʨʪʳ ʠ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʠ ʢʦʣʝʙʘʥʠʷ ʩʪʝʥʦʢ ʘʦʨʪʳ ʠ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ. 
ʅʘ ʧʨʘʢʪʠʢʝ ʚ ʘʫʩʢʫʣʴʪʘʪʠʚʥʦʤ ʢʘʥʘʣʝ ʘʤʧʣʠʪʫʜʘ I ʪʦʥʘ ʥʘ ʚʝʨʭʫʰʢʝ 
ʩʝʨʜʮʘ ʚ 1,5 ï 2 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʘʤʧʣʠʪʫʜʫ ʥʦʨʤʘʣʴʥʦʛʦ II ʪʦʥʘ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ I ʪʦʥʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʥʘʣʘ) ʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ 
ʟʥʘʯʝʥʠʷ ʥʝ ʠʤʝʝʪ. ʅʘʯʘʣʦ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ I ʪʦʥʘ ʦʪʩʪʦʠʪ ʦʪ ʥʘʯʘʣʘ 
ʟʫʙʮʘ Q ʩʠʥʭʨʦʥʥʦ ʨʝʛʠʩʪʨʠʨʫʝʤʦʡ ʕʂɻ (ʠʣʠ ʥʘʯʘʣʘ ʟʫʙʮʘ R, ʝʩʣʠ ʟʫʙʝʮ 
Q ʥʝ ʚʳʨʘʞʝʥ) ʥʘ 0,04 é 0,06 ʩ. ʕʪʦʪ ʠʥʪʝʨʚʘʣ ʦʪ ʥʘʯʘʣʘ ʚʦʟʙʫʞʜʝʥʠʷ 
ʞʝʣʫʜʦʯʢʦʚ ʜʦ ʥʘʯʘʣʘ ʟʘʢʨʳʪʠʷ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʠʥ-
ʪʝʨʚʘʣ Q ï I ʪʦʥ (ʧʝʨʠʦʜ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʠʣʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ). 
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ʄʠʪʨʘʣʴʥʳʡ
ʢʣʘʧʘʥ (ʄ1)

ʊʨʠʢʫʩʧʠʜʘʣʴʥʳʡ
ʢʣʘʧʘʥ (ʊ1)

 

ʈʠʩ. 4.1. ʂʣʘʧʘʥʳ, ʛʝʥʝʨʠʨʫʶʱʠʝ I ʪʦʥ ʩʝʨʜʮʘ (S1) 

1. ʄʠʪʨʘʣʴʥʳʡ ʢʣʘʧʘʥ
2. ʊʨʠʢʫʩʧʠʜʘʣʴʥʳʡʢʣʘʧʘʥ

ʂʣʘʧʘʥʳ, ʫʯʘʩʪʚʫʶʱʠʝ
ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ Iʪʦʥʘ(S1)

ʆʙʣʘʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ Iʪʦʥʘ(S1)

ʄʠʪʨʘʣʴʥʘʷ ʦʙʣʘʩʪʴ

 

ʈʠʩ. 4.2. I ʪʦʥ ʩʝʨʜʮʘ (S1) 

 

ʈʠʩ. 4.3. ɼʠʘʛʨʘʤʤʘ ʚʦʟʥʠʢʥʦʚʝʥʠ ̫I ʪʦʥʘ (S1) 
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ʋ ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʱʝʧʣʝʥʠʝ I ʪʦʥʘ ʥʘ ʜʚʝ ʢʦʤ-
ʧʦʥʝʥʪʳ: ʤʠʪʨʘʣʴʥʫʶ (ʄ1) ʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʫʶ (ʊ1). ʆʙʣʘʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ 
ʵʪʠʭ ʢʦʤʧʦʥʝʥʪ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 4.4. ʕʪʦ ʷʚʣʝʥʠʝ ʨʘʩʮʝʥʠʚʘʝʪʩʷ ʚ ʢʣʠʥʠ-
ʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʢʘʢ ʚʘʨʠʘʥʪ ʥʦʨʤʳ, ʧʦʩʢʦʣʴʢʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʠʢʫʩʧʠ-
ʜʘʣʴʥʳʡ ʢʣʘʧʘʥ ʟʘʢʨʳʚʘʝʪʩʷ ʩ ʥʝʙʦʣʴʰʠʤ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʟʘʢʨʳʪʠʷ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ (0,02 é 0,03 ʩ). ɼʠʘʛʨʘʤʤʘ ʥʦʨʤʘʣʴʥʦʛʦ 
ʨʘʩʱʝʧʣʝʥʥʦʛʦ I ʪʦʥʘ (S1) ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 4.5. 

 

ʈʠʩ. 4.4. ʆʙʣʘʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪ I ʪʦʥʘ (ʄ1) ʠ (ʊ1): 1 ï ʪʨʠʢʫʩʧʠʜʘʣʴʥʘʷ ʦʙ-
ʣʘʩʪʴ; 2 ï ʤʠʪʨʘʣʴʥʘʷ ʦʙʣʘʩʪʴ 

 

ʈʠʩ. 4.5. ʅʦʨʤʘʣʴʥʳʡ ʨʘʩʱʝʧʣʝʥʥʳʡ I ʪʦʥ (S1) 
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4.2. ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ I ʪʦʥ 

ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʬʦʥʦʢʘʨʜʠʦʛʨʘʤʤʳ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʝʞʜʝ 
ʚʩʝʛʦ ʫʤʝʥʴʰʝʥʠʝʤ ʠʣʠ ʫʚʝʣʠʯʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʪʦʥʦʚ ʩʝʨʜʮʘ. ʋʤʝʥʴʰʝ-
ʥʠʝ ʘʤʧʣʠʪʫʜʳ I ʪʦʥʘ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʮʠʠ ʤʠʪʨʘʣʴʥʦʛʦ ʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦ-
ʛʦ ʢʣʘʧʘʥʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʳʤ II ʪʦʥʦʤ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʥʝʜʦʩ-
ʪʘʪʦʯʥʦʩʪʠ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʭ ʢʣʘʧʘʥʦʚ, ʦʛʨʘʥʠʯʝʥʠʠ ʧʦʜʚʠʞʥʦʩʪʠ ʠʭ 
ʩʪʚʦʨʦʢ ʚʩʣʝʜʩʪʚʠʝ ʢʘʣʴʮʠʥʦʟʘ ʠʣʠ ʧʦʜʢʣʘʧʘʥʥʦʛʦ ʩʪʝʥʦʟʘ ʠ ʩʥʠʞʝʥʠʠ 
ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʤʠʦʢʘʨʜʘ ʞʝʣʫʜʦʯʢʦʚ (ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦ-
ʩʪʠ). ʋʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ I ʪʦʥʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʯʘʩ-
ʪʦʪʥʦʩʪʠ ʩʚʷʟʘʥʦ ʩ ʬʠʙʨʦʟʦʤ ʩʪʚʦʨʦʢ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʭ ʢʣʘʧʘʥʦʚ ʧʨʠ 
ʩʦʭʨʘʥʝʥʠʠ ʠʭ ʧʦʜʚʠʞʥʦʩʪʠ. ʅʘ ʘʤʧʣʠʪʫʜʫ I ʪʦʥʘ ʚʣʠʷʝʪ ʪʘʢʞʝ ʧʦʣʦʞʝʥʠʝ 
ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʭ ʢʣʘʧʘʥʦʚ ʢ ʤʦʤʝʥʪʫ ʨʦʩʪʘ ʚʥʫʪʨʠʞʝʣʫʜʦʯʢʦʚʦʛʦ 
ʜʘʚʣʝʥʠʷ. ɽʩʣʠ ʦʥʦ ʥʘʯʠʥʘʝʪʩʷ ʚʩʢʦʨʝ ʧʦʩʣʝ ʩʦʢʨʘʱʝʥʠʷ ʧʨʝʜʩʝʨʜʠʡ, ʢʦ-
ʛʜʘ ʢʣʘʧʘʥʳ ʝʱʝ ʥʝ ʩʤʳʢʘʶʪʩʷ, ʪʦ ʘʤʧʣʠʪʫʜʘ I ʪʦʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺ 
ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʫʢʦʨʦʯʝʥʠʠ ʠʥʪʝʨʚʘʣʘ PQ ʥʘ ʕʂɻ I ʪʦʥ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ 
ʧʨʠ ʫʜʣʠʥʝʥʠʠ PQ ï ʫʤʝʥʴʰʘʝʪʩʷ. ʋ ʙʦʣʴʥʳʭ ʩ ʧʦʣʥʦʡ ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨ-
ʥʦʡ ʙʣʦʢʘʜʦʡ ʥʘʠʙʦʣʴʰʘʷ ʘʤʧʣʠʪʫʜʘ I ʪʦʥʘ (ʧʫʰʝʯʥʳʡ ʪʦʥ) ʦʪʤʝʯʘʝʪʩʷ 
ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʧʨʠʤʳʢʘʥʠʠ ʟʫʙʮʘ ʈ ʢ ʢʦʤʧʣʝʢʩʫ QRS. 

ʋʚʝʣʠʯʝʥʠʝ ʠʥʪʝʨʚʘʣʘ Q ï I ʪʦʥ ʩʚʷʟʘʥʦ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʟʘʢʨʳʪʠʷ 
ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʳʭ ʢʣʘʧʘʥʦʚ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʧʨʝʜ-
ʩʝʨʜʠʷʭ (ʧʨʠ ʤʠʪʨʘʣʴʥʦʤ ʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʤ ʩʪʝʥʦʟʝ). ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ 
ʧʨʝʜʝʣʳ ʠʥʪʝʨʚʘʣʘ Q ï I ʪʦʥ ʩʦʩʪʘʚʣʷʶʪ 0,08 é 0,12 ʩ. ɺʝʣʠʯʠʥʘ ʠʥʪʝʨ-
ʚʘʣʘ Q ï I ʪʦʥ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʫʪʷʞʝʣʝʥʠʷ ʤʠʪʨʘʣʴʥʦʛʦ ʩʪʝʥʦʟʘ ʠ, 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʚʣʝʥʠʷ ʚ ʣʝʚʦʤ ʧʨʝʜʩʝʨʜʠʠ. 

ʈʘʩʱʝʧʣʝʥʠʝ I ʪʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 0,03 é 0,04 ʩ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʝʦʜʥʦ-
ʚʨʝʤʝʥʥʦʤ ʟʘʢʨʳʪʠʠ ʤʠʪʨʘʣʴʥʦʛʦ ʠ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʛʦ ʢʣʘʧʘʥʦʚ (ʤʠʪʨʘʣʴ-
ʥʦ-ʪʨʠʢʫʩʧʠʜʘʣʴʥʳʡ ʩʪʝʥʦʟ). ʕʪʦʪ ʬʝʥʦʤʝʥ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʞʝ ʧʨʠ ʙʣʦʢʘ-
ʜʝ ʥʦʞʝʢ ʧʫʯʢʘ ɻʠʩʘ ʩ ʘʩʠʥʭʨʦʥʥʳʤ ʩʦʢʨʘʱʝʥʠʝʤ ʞʝʣʫʜʦʯʢʦʚ. 

 

ʈʠʩ. 4.6. ʊʨʠʢʫʩʧʠʜʘʣʴʥʘʷ ʦʙʣʘʩʪʴ. ʈʝʛʠʩʪʨʘʮʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʱʝʧʣʝʥʥʦʛʦ 
I ʪʦʥʘ (S1) 
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ʅʘ ʨʠʩ. 4.6 ʧʦʢʘʟʘʥʘ ʦʙʣʘʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʱʝʧ-
ʣʝʥʥʦʛʦ I ʪʦʥʘ (S1). ʇʘʪʦʣʦʛʠʯʝʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 
ʄ1-ʊ1 ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʪʨʠʢʫʩʧʠʜʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʟʘʧʘʟʜʳʚʘʥʠʠ ʵʣʝʢ-
ʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʟʜʥʝʤ ʩʦʢʨʘʱʝʥʠʠ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʨʠʩ. 4.7).  

 

ʈʠʩ. 4.7. ɼʠʘʛʨʘʤʤʘ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ I ʪʦʥʘ (S1) 

4.3. ʅʦʨʤʘʣʴʥʳʡ II ʪʦʥ 

ʅʦʨʤʘʣʴʥʳʡ II ʪʦʥ ʩʝʨʜʮʘ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʝʙʘʥʠʡ, ʩʚʷʟʘʥ-
ʥʳʭ ʩ ʟʘʢʨʳʪʠʝʤ ʢʣʘʧʘʥʘ ʘʦʨʪʳ ʠ ʢʣʘʧʘʥʘ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ (ʨʠʩ. 4.8).      
II ʪʦʥ ʘʥʘʣʠʟʠʨʫʶʪ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʝʛʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʝʨʜʮʘ ʚʦ ʚʪʦʨʦʤ 
ʤʝʞʨʝʙʝʨʴʝ ʩʣʝʚʘ ʦʪ ʛʨʫʜʠʥʳ ʚ ʪʦʯʢʝ ʕʨʙʘ ï ɹʦʪʢʠʥʘ ʠ ʚ ʧʫʣʴʤʦʥʘʣʴʥʦʡ 
ʦʙʣʘʩʪʠ (ʨʠʩ.4. 9). ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʠʥʭʨʦʥʥʦ ʟʘʧʠʩʘʥʥʦʡ ʕʂɻ II ʪʦʥ ʨʘʩ-
ʧʦʣʘʛʘʝʪʩʷ ʫ ʟʫʙʮʘ ʊ (ʨʠʩ. 4.10). 

ɸʦʨʪʘʣʴʥʳʡ
ʢʣʘʧʘʥ (ɸ2)

ʂʣʘʧʘʥ ʣʝʛʦʯʥʦʡ
ʘʨʪʝʨʠʠ (ʈ2)

 

ʈʠʩ. 4.8. ʂʣʘʧʘʥʳ, ʛʝʥʝʨʠʨʫʶʱʠʝ II ʪʦʥ ʩʝʨʜʮʘ (S2) 
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мΦ ˢͦͪͭ͊͡Έͤ·͚ ͊ͨ͊ͤ͟͡
нΦ ˴͊ͨ͊ͤ͡ ͔͎ͦ͡;͚ͤͦ ͔͙͙͊ͪͭͪ

˻͋͊ͫͭ͡Έ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ
IIͭͦͤ͊(S2) ͫ ͔ͪ͒ͼ͊

мΦ ́ͦ;͊͟ ̏ͪ͋͊ςx ͙ͦͭͤ͊͟
нΦ ˽ͯ͡Έͣͦͤ͊͡Έͤ͊Ύ ͦ͋͊ͫͭ͡Έ 

˻͋͊ͫͭ͡Έ ͔͎͙ͪͫͭͪ͊ͼ͙͙
IIͭͦͤ͊(S2) ͫ ͔ͪ͒ͼ͊

 

ʈʠʩ. 4.9. II ʪʦʥ ʩʝʨʜʮʘ (S2) 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ II ʪʦʥʘ ʩʚʷʟʘʥʦ ʩ ʚʠʙʨʘʮʠʷʤʠ ʟʘʢʨʳʪʠʷ ʘʦʨʪʘʣʥɹʦʛʦ ʠ 
ʧʫʣʴʤʦʥʘʣʴʥʦʛʦ ʢʣʘʧʘʥʦʚ ʚ ʢʦʥʮʝ ʩʠʩʪʦʣʳ ʞʝʣʫʜʦʯʢʦʚ. ɽʛʦ ʜʣʠʪʝʣʴʥʦʩʪʴ 
ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 0,05 é 0,11 ʩ. ʅʦʨʤʘʣʴʥʳʡ II ʪʦʥ (S2) ʩʦʜʝʨʞʠʪ ʜʚʝ 
ʢʦʤʧʦʥʝʥʪʳ ï ʘʦʨʪʘʣʴʥʫʶ (ɸ2) ʠ ʧʫʣʴʤʦʥʘʣʴʥʫʶ (ʈ2). ɺ ʥʦʨʤʝ ʘʦʨʪʘʣʴʥʳʡ 
ʢʣʘʧʘʥ ʟʘʢʨʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʥʴʰʝ ʧʫʣʴʤʦʥʘʣʴʥʦʛʦ. ʀʥʪʝʨʚʘʣ ɸ2 - ʈ2 
ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,01 ʩ. 

 

ʈʠʩ. 4.10. ʌʂɻ ʥʦʨʤʘʣʴʥʦʛʦ II ʪʦʥʘ ʩʝʨʜʮʘ (S2) 
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ɸʤʧʣʠʪʫʜʘ II ʪʦʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʝʨʜʮʘ ʚʜʚʦʝ ʠ ʙʦʣʝʝ ʧʨʝʚʳʰʘʝʪ 
ʘʤʧʣʠʪʫʜʫ I ʪʦʥʘ. ʄʦʞʥʦ ʧʨʠ ʵʪʦʤ ʨʘʟʣʠʯʠʪʴ ʜʚʝ ʛʨʫʧʧʳ ʦʩʮʠʣʣʷʮʠʡ: ʧʝʨ-
ʚʘʷ ʩʚʷʟʘʥʘ ʩ ʟʘʢʨʳʪʠʝʤ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʠ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʦʡ ʘʤ-
ʧʣʠʪʫʜʦʡ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʜʠʘʩʪʦʣʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ ʚ 
ʘʦʨʪʝ, ʯʝʤ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ, ʚʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʟʘʢʨʳʪʠʝʤ ʢʣʘʧʘʥʘ 
ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʧʦʩʣʝ ʟʘʢʨʳʪʠʷ  ʢʣʘʧʘʥʘ ʘʦʨʪʳ (ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʘʩʠʥ-
ʭʨʦʥʠʟʤ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʦʪʜʝʣʦʚ ʩʝʨʜʮʘ). ɸʤʧʣʠʪʫʜʘ ʣʝʛʦʯʥʦʡ ʢʦʤʧʦ-
ʥʝʥʪ r II ʪʦʥʘ ʚ 1,5 ï 2 ʨʘʟʘ ʤʝʥʴʰʝ ʘʦʨʪʘʣʴʥʦʡ. ʀʥʪʝʨʚʘʣ ʤʝʞʜʫ ʘʦʨ-
ʪʘʣʴʥʦʡ ʠ ʣʝʛʦʯʥʦʡ ʢʦʤʧʦʥʝʥʪʘʤʠ II ʪʦʥʘ ʚ ʥʦʨʤʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ       
0,04 é 0,06 ʩ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʘʫʩʢʫʣʴʪʘʮʠʠ ʫʣʦʚʠʪʴ ʝʛʦ ʨʘʩʱʝʧʣʝʥʠʝ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʱʝʧʣʝʥʠʝ II ʪʦʥʘ ʚʳʷʚʣʷʝʪʩʷ ʯʘʱʝ 
ʚʩʝʛʦ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʫ ʣʠʮ ʩ ʣʘʙʠʣʴʥʦʡ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩ-
ʪʝʤʦʡ ʠʣʠ ʩ ʘʩʪʝʥʠʯʝʩʢʦʡ ʢʦʥʩʪʠʪʫʮʠʝʡ. ʂʨʦʤʝ ʩʦʦʪʥʦʰʝʥʠʷ ʘʤʧʣʠʪʫʜ 
ʘʦʨʪʘʣʴʥʦʡ ʠ ʣʝʛʦʯʥʦʡ ʢʦʤʧʦʥʝʥʪ ʚʘʞʥʳʤ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʬʠ-
ʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ II ʪʦʥʘ ̫ʚʣʷʝʪʩʷ ʝʛʦ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʜʳʭʘ-
ʥʠʷ. ɿʘʧʠʩʴ ʬʦʥʦʢʘʨʜʠʦʛʨʘʤʤʳ ʙʝʟ ʟʘʜʝʨʞʢʠ ʜʳʭʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 
ʨʘʩʱʝʧʣʝʥʠʝ II ʪʦʥʘ ʚʦʟʥʠʢʘʝʪ ʠʣʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʚʜʦʭʝ ʠ ʠʩʯʝʟʘʝʪ 
ʠʣʠ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʚʳʜʦʭʝ. ʊʘʢʦʝ ʨʘʩʱʝʧʣʝʥʠʝ II ʪʦʥʘ ʥʘʟʳʚʘʶʪ ʥʝʬʠʢ-
ʩʠʨʦʚʘʥʥʳʤ. ʈʘʩʱʝʧʣʝʥʠʝ II ʪʦʥʘ ʣʫʯʰʝ ʚʩʝʛʦ ʟʘʧʠʩʳʚʘʪʴ ʧʨʠ ʛʦʨʠʟʦʥ-
ʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʘʮʠʝʥʪʘ, ʢʦʛʜʘ ʧʨʠʪʦʢ ʢʨʦʚʠ ʢ ʧʨʘʚʳʤ ʦʪʜʝʣʘʤ ʩʝʨʜ-
ʮʘ ʚʦʟʨʘʩʪʘʝʪ. ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚʚʠʜʫ, ʯʪʦ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʝʬʠʢʩʠʨʦʚʘʥʥʦ-
ʛʦ ʨʘʩʱʝʧʣʝʥʠʷ II ʪʦʥʘ ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʬʦʥʦʢʘʨʜʠʦʛʨʘʤʤʫ 
ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʠʣʠ ʩʣʝʛʢʘ ʬʦʨʩʠʨʦʚʘʥʥʦʤ ʜʳʭʘʥʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ. 

́ͦ;͊͟ ̏ͪ͋͊ςx ͙ͦͭͤ͊͟ˤ͒ͦͻ                   ˤ·͒ͦͻ                  ˤ͒ͦͻ

˻͋͊ͫͭ͡Έ ͔͎͙ͪͫͭͪ͊ͼ͙͙
ͤͦͪͣ͊͡Έ͎ͤͦͦ ͪ͊ͫ΅͔ͨ-
͔͎ͤͤͦͦ͡ IIͭͦͤ͊ όS2)

 

ʈʠʩ.4.11. ɺʣʠʷʥʠʝ ʜʳʭʘʥʠʷ ʥʘ ʨʘʩʱʝʧʣʝʥʠʝ II ʪʦʥʘ (S2) 

ʅʘ ʨʠʩ. 4.11 ʧʦʢʘʟʘʥ r ʦʙʣʘʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʱʝʧ-
ʣʝʥʥʦʛʦ ʪʦʥʘ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʠʥʪʝʨʚʘʣʘ ɸ2 - ʈ2 ʨʘʩʱʝʧʣʝʥʠʷ 
ʥʦʨʤʘʣʴʥʦʛʦ II ʪʦʥʘ ʩʝʨʜʮʘ (S2) ʠ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪ ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʠʢ-
ʣʘ. ʅʘ ʚʜʦʭʝ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ II ʪʦʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ    
0,03 ʩ. 
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4.4. ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ II ʪʦʥ 

ɺʳʷʚʣʷʝʪʩʷ ʠ ʨʷʜ ʧʘʪʦʣʦʛʠʡ ʧʨʠ ʘʥʘʣʠʟʝ II ʪʦʥʘ. ʊʘʢ, ʚ ʯʘʩʪʥʦʩʪʠ, 
ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʫʯʘʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʱʝʧʣʝʥʠʡ II ʪʦʥʘ ʩʝʨʜʮʘ, ʚʳʨʘ-
ʞʘʶʱʠʭʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʦʪ ʜʳʭʘʥʠʷ. 

 
 

ʈʠʩ. 4.12. ʌʂɻ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʱʝʧʣʝʥʥʦʛʦ II ʪʦʥʘ ʩʝʨʜʮʘ (S2) 

ʆʪʩʫʪʩʪʚʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ II ʪʦʥʘ (S2) ʦʪ ʠʟʤʝʥʝʥʠ ̫ʜʳʭʘ-
ʥʠʷ. ʇʨʠʯʠʥʳ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ II ʪʦʥʘ ʩʚʷʟʘʥʳ ʩ ʩʦʩʪʦʷʥʠʝʤ 
ʚʳʨʘʞʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ, ʦʙʳʯʥʦ ʩʦʯʝʪʘʶ-
ʱʠʤʩʷ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ 
(ʨʠʩ. 4.12). 

ʀʥʦʛʜʘ ʥʘ ʌʂɻ ʚʠʜʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʨʘʩʱʝʧʣʝʥʠʷ ʢʦʤʧʦ-
ʥʝʥʪ ɸ2 ʠ ʈ2 ʚ ʪʝʯʝʥʠʝ ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʠʢʣʘ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʠʥʪʝʨʚʘʣʘ     
ɸ2 - ʈ2 ʥʘ ʚʳʜʦʭʝ (ʨʠʩ. 4.13). ʊʘʢʦʡ ʪʠʧ ʨʘʩʱʝʧʣʝʥʠʷ II ʪʦʥʘ ʚ ʢʣʠʥʠʢʝ ʪʘʢ-
ʞʝ ʨʘʩʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʧʘʪʦʣʦʛʠʷ. 

ɺʜʦʭ ɺʳʜʦʭ

 
ʈʠʩ. 4.13. ɺʣʠʷʥʠʝ ʜʳʭʘʥʠʷ ʥʘ ʨʘʩʱʝʧʣʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ II ʪʦʥʘ ʩʝʨʜʮʘ (S2) 
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ʇʨʠ ʫʩʪʦʡʯʠʚʦʤ ʨʘʩʱʝʧʣʝʥʠʠ II ʪʦʥʘ (S2) ʢʦʤʧʦʥʝʥʪʳ ɸ2 ʠ ʈ2 ʥʝ ʩʣʠ-
ʚʘʶʪʩʷ ʚ ʝʜʠʥʳʡ ʟʚʫʢ ʚ ʪʝʯʝʥʠʝ ʚʳʜʦʭʘ, ʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʠ ɸ2 ʠ ʈ2 ʧʨʠ ʜʳʭʘʥʠʠ. ʇʦʩʪʦʷʥʥʦʝ ʨʘʩʱʝʧʣʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ 
ʜʣʷ ʨʘʥʥʝʛʦ ʟʘʢʨʳʪʠʷ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʠʣʠ ʟʘʧʘʟʜʳʚʘʥʠʷ ʟʘʢʨʳʪʠʷ 
ʢʣʘʧʘʥʘ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ (ʨʠʩ. 4.14). 
 

 
 

ʈʠʩ. 4.14. ʌʂɻ II ʪʦʥʘ ʩ ʫʩʪʦʡʯʠʚʳʤ ʨʘʩʱʝʧʣʝʥʠʝʤ S2 
 

ɼʣʷ ʫʟʢʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ II ʪʦʥʘ (S2) ʭʘʨʘʢʪʝʨʥʦ ʫʤʝʥʴʰʝʥʠʝ ʠʥʪʝʨ-
ʚʘʣʘ ɸ2 - ʈ2 ʚ ʩʚʷʟʠ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʘʚʦʛʦ 
ʞʝʣʫʜʦʯʢʘ. ɺʦʟʥʠʢʘʝʪ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʙʣʦʢʘʜʦʡ ʧʨʘʚʦʡ ʚʝʪʚʠ ʧʫʯʢʘ ɻʠʩʘ 
(ʨʠʩ. 4.15). 

 
 

ʈʠʩ. 4.15. ʌʂɻ ʩ ʫʟʢʠʤ ʨʘʩʱʝʧʣʝʥʠʝʤ II ʪʦʥʘ (S2) 
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ʐʠʨʦʢʦʝ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʨʘʩʱʝʧʣʝʥʠʝ II ʪʦʥʘ (S2) ʦʙʫʩʣʦʚʣʝʥʦ ʫʚʝ-
ʣʠʯʝʥʥʳʤ ʚʨʝʤʝʥʝʤ ʠʟʛʥʘʥʠʷ ʢʨʦʚʠ ʠʟ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ʀʥʪʝʨʚʘʣ      
ɸ2 - ʈ2 ʰʠʨʝ, ʯʝʤ ʧʨʠ ʫʩʪʦʡʯʠʚʦʤ ʨʘʩʱʝʧʣʝʥʠʠ S2, ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʜʳʭʘ-
ʥʠʷ. ʆʙʳʯʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʜʠʦʧʘʪʠʯʝʩʢʦʡ ʜʠʣʘʪʘʮʠʝʡ ʣʝ-
ʛʦʯʥʦʡ ʘʨʪʝʨʠʠ (ʨʠʩ. 4.16). 

 

 
 

ʈʠʩ. 4.16. ʊʦʥ S2 ʩ ʰʠʨʦʢʠʤ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʩʱʝʧʣʝʥʠʝʤ 

ʀʥʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʘʨʘʜʦʢʩʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ II ʪʦʥʘ 
(ʨʠʩ. 4.17). ʀʟʤʝʥʝʥʠʝ ʨʘʩʱʝʧʣʝʥʠʷ II ʪʦʥʘ (S2) ʚ ʪʝʯʝʥʠʝ ʚʳʜʦʭʘ ʩ ʠʟʤʝ-
ʥʝʥʠʝʤ ʥʦʨʤʘʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪ, ʢʦʛʜʘ ʧʫʣʴʤʦʥʘʣʥɹʘ ̫
ʢʦʤʧʦʥʝʥʪʘ ʧʨʝʜʰʝʩʪʚʫʝʪ ʘʦʨʪʘʣʴʥʦʡ, ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʣʠ-
ʥʝʥʠʠ ʩʠʩʪʦʣʳ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʠʣʠ ʟʘʤʝʜʣʝʥʠʠ ʝʛʦ ʚʦʟʙʫʞʜʝʥʠʷ, ʦʪʦ-
ʜʚʠʛʘʶʱʝʤ ʟʘʢʨʳʪʠʝ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ. 

ɺʳʜʦʭ ɺʜʦʭ ɺʳʜʦʭ
 

ʈʠʩ. 4.17. ʌʂɻ ʧʘʨʘʜʦʢʩʘʣʴʥʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ S2 



 

25 

 

 

4.5. III ʪʦʥ ʩʝʨʜʮʘ (S3) 

ʕʪʦʪ ʪʦʥ ʚʦʟʥʠʢʘʝʪ ʚ ʥʘʯʘʣʝ ʜʠʘʩʪʦʣʳ, ʢʦʛʜʘ ʩ ʤʦʤʝʥʪʘ ʟʘʢʨʳʪʠʷ 
ʧʦʣʫʣʫʥʥʳʭ ʢʣʘʧʘʥʦʚ ʥʘʯʠʥʘʝʪʩʷ ʘʢʪʠʚʥʘʷ ʠʟʦʚʦʣʶʤʠʯʝʩʢʘʷ ʨʝʣʘʢʩʘʮʠʷ 
ʞʝʣʫʜʦʯʢʦʚ, ʩʦʟʜʘʶʱʘʷ ʫʩʣʦʚʠʷ ʜʣʷ ʠʭ ʙʳʩʪʨʦʛʦ ʟʘʧʦʣʥʝʥʠʷ. ʆʢʦʥʯʘʥʠʝ 
ʬʘʟʳ ʙʳʩʪʨʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʥʝʟʘʧʥʦʡ ʧʨʠʦʩʪʘʥʦʚʢʦʡ 
ʜʚʠʞʝʥʠʷ ʧʦ ʜʣʠʥʥʦʡ ʦʩʠ ʃɾ ʠ ʧʦʯʪʠ ʧʦʣʥʤr ʧʨʝʢʨʘʱʝʥʠʝʤ ʧʦʩʪʫʧʣʝʥʠʷ 
ʢʨʦʚʠ ʚ ʝʛʦ ʧʦʣʦʩʪʴ. ʕʪʦ ʠ ʚʳʟʳʚʘʝʪ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʚʠʙʨʘʮʠʠ, ʚʦʩʧʨʠʥʠ-
ʤʘʝʤʳʝ ʢʘʢ III ʪʦʥ. ʅʘ ʨʠʩ. 4.18 ʧʦʢʘʟʘʥʘ ʦʙʣʘʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ III ʪʦʥʘ ʠ 
ʦʙʣʘʩʪʴ ʝʛʦ ʨʝʛʠʩʪʨʘʮʠʠ. 

мΦ ˸͙ͭͪ͊͡Έͤ·͚ ͊ͨ͊ͤ͟͡
нΦ ˶͔͍·͚ ͔͗ͯ͒ͦ͡;͔͟
3. ́ ͙͙ͪͯͫͨ͒͊͟͡Έͤ·͚͊ͨ͊ͤ͟͡

˸͙ͭͪ͊͡Έͤ͊Ύ ͦ͋͊ͫͭ͡Έ

˻͋͊ͫͭ͡Έ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ
IIIͭͦͤ͊(S3)

˻͋͊ͫͭ͡Έ ͔͎͙ͪͫͭͪ͊ͼ͙͙
IIIͭͦͤ͊ όS3)

 
ʈʠʩ. 4.18. III ʪʦʥ ʩʝʨʜʮʘ (S3) 

ɺʧʝʨʚʳʝ III ʪʦʥ ʙʳʣ ʦʧʠʩʘʥ ʫ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ɺ.ʇ. ʆʙʨʘʟʮʦʚʳʤ   
(1900 ʛ.) ʠ ʄ.ʄ. ɻʫʙʝʨʛʨʠʮʝʤ (1923 ʛ.). ʕʪʦʪ ʪʦʥ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʫ 50 é 90 
% ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ ʜʝʪʝʡ ʠ ʣʠʮ ʩ ʘʩʪʝʥʠʯʝʩʢʠʤ ʩʣʦ-
ʞʝʥʠʝʤ); ʝʛʦ ʫʩʠʣʝʥʠʶ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ. ʅʘ ʬʦʥʦʢʘʨ-
ʜʠʦʛʨʘʤʤʝ III ʪʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ ʦʜʥʦʡ-ʜʚʫʭ ʥʠʟʢʦʘʤʧʣʠʪʫʜʥʳʭ ʦʩ-
ʮʠʣʣʷʮʠʡ, ʚʳʨʘʞʝʥʥʳʭ ʚ ʥʠʟʢʦʯʘʩʪʦʪʥʦʤ ʢʘʥʘʣʝ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʥ ʬʠʢ-
ʩʠʨʫʝʪʩʷ ʠ ʥʘ ʘʫʩʢʫʣʴʪʘʪʠʚʥʦʤ ʢʘʥʘʣʝ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʦʥʘ ʚ 
ʜʠʘʩʪʦʣʝ (ʪʨʝʭʯʣʝʥʥʳʡ ʨʠʪʤ). ʀʥʦʛʜʘ ʫʜʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʣʝʚʦ- ʠ 
ʧʨʘʚʦʞʝʣʫʜʦʯʢʦʚʳʡ III ʪʦʥ. ʇʦ ʜʘʥʥʳʤ ɽ.ʄ. ɻʣʘʥ (1968 ʛ.), III ʣʝʚʦʞʝʣʫ-
ʜʦʯʢʦʚʳʡ ʪʦʥ ʦʪʩʪʦʠʪ ʦʪ ʥʘʯʘʣʘ II ʪʦʥʘ ʥʘ 0,12 é 0,19 ʩ (ʚ ʩʨʝʜʥʝʤ 0,15 ʩ), 
ʘ III ʧʨʘʚʦʞʝʣʫʜʦʯʢʦʚʳʡ ʪʦʥ ï ʥʘ 0,16 é 0,22 ʩ (ʚ ʩʨʝʜʥʝʤ 0,19 ʩ) ʦʪ ʣʝ-
ʛʦʯʥʦʡ ʢʦʤʧʦʥʝʥʪ rII ʪʦʥʘ. 
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ʈʠʩ. 4.19. ʅʦʨʤʘʣʴʥʳʡ III ʪʦʥ ʩʝʨʜʮʘ (S3) 

ɼʠʘʛʨʘʤʤʘ ʥʦʨʤʘʣʴʥʦʛʦ III ʪʦʥʘ ʩʝʨʜʮʘ (S3) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʠʥʭʨʦʥ-
ʥʦ ʟʘʧʠʩʘʥʥʦʡ ʕʂɻ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 4.19. 

4.6. ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ III ʪʦʥ 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʦʥʘ S3 ʩʚʷʟʘʥʦ ʩ ʧʦʪʝʨʝʡ ʵʣʘʩʪʠʯʥʦ-
ʩʪʠ ʩʪʝʥʦʢ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʧʦʩʣʝ 40 ʣʝʪ. ʇʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʴ S1, S2, S3 
ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʞʝʣʫʜʦʯʢʦʚʳʡ ʛʘʣʦʧ, ʠʣʠ ʨʠʪʤ ʛʘʣʦʧʘ. ʅʘ ʨʠʩ. 4.20 ʧʦʢʘ-
ʟʘʥʘ ʦʙʣʘʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ III ʪʦʥʘ. 

 
ʈʠʩ. 4.20. ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ III ʪʦʥ (S3): 1 ï ʤʠʪʨʘʣʴʥʳʡ ʢʣʘʧʘʥ; 2 ï ʫʪʦʣʱʝʥʥʳʡ ʣʝʚʳʡ 

ʞʝʣʫʜʦʯʝʢ; 3 ï ʪʨʠʢʫʩʧʠʜʘʣʴʥʳʡ ʢʣʘʧʘʥ 

ʉʪʫʢ ʧʝʨʠʢʘʨʜʘ ʧʨʦʷʚʣʷʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʢʦʥʩʪʨʠʢʪʠʚʥʳʤʠ ʧʝʨʠ-
ʢʘʨʜʠʪʘʤʠ. ʀʥʪʝʨʚʘʣ ʤʝʞʜʫ S2 ʠ S3 ʦʙʳʯʥʦ ʙʳʚʘʝʪ ʤʝʥʝʝ 0,14 ʩ. ʉʪʫʢ ʧʝ-
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ʨʠʢʘʨʜʘ ʩʣʘʙʝʝ, ʯʝʤ ʥʦʨʤʘʣʴʥʳʡ ʠʣʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ III ʪʦʥ. ʍʦʨʦʰʦ ʨʝ-
ʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʪʨʝʪʴʝʤ, ʯʝʪʚʝʨʪʦʤ ʠ ʧʷʪʦʤ ʤʝʞʨʝʙʝʨʴʝ ʩʣʝʚʘ ʦʪ ʛʨʫʜʠʥʳ. 
ʆʙʣʘʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʜʠʘʛʨʘʤʤʳ ʩʪʫʢʘ ʧʝʨʠʢʘʨʜʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 4.21 
ʠ 4.22. 

 
 

ʈʠʩ. 4.21. ʆʙʣʘʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʩʪʫʢʘ ʧʝʨʠʢʘʨʜʘ: 1 ï ʪʨʝʪʴʝ ʤʝʞʨʝʙʝʨʴʝ; 2 ï ʯʝʪʚʝʨ-
ʪʦʝ ʤʝʞʨʝʙʝʨʴʝ; 3 ï ʧ̫ ʪʦʝ ʤʝʞʨʝʙʝʨʴʝ 

 

 
 

ʈʠʩ. 4.22. ʌʂɻ ʠ ʕʂɻ ʧʝʨʠʢʘʨʜʠʘʣʴʥʦʛʦ ʩʪʫʢʘ 
 

ʀʥʦʛʜʘ ʤʦʞʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚʘʨʠʘʥʪʳ ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦ III ʪʦʥʘ 
(S3). ʇʦʩʢʦʣʴʢʫ ʧʨʘʚʳʡ ʞʝʣʫʜʦʯʝʢ ʚ ʥʦʨʤʝ ʙʦʣʝʝ ʵʣʘʩʪʠʯʝʥ ʯʝʤ ʣʝʚʳʡ, III 
ʪʦʥ (S3) ʫʜʦʙʥʝʝ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚ ʝʛʦ ʦʙʣʘʩʪʠ. ʕʪʦ ʭʦʨʦʰʦ ʟʘʤʝʪʥʦ ʥʘ 
ʚʜʦʭʝ, ʪʘʢ ʢʘʢ ʫʩʠʣʠʚʘʝʪʩʷ ʪʦʢ ʢʨʦʚʠ ʚ ʧʨʘʚʳʡ ʞʝʣʫʜʦʯʝʢ. 
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ʆʙʣʘʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ

ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦʪʦʥʘ(S3)
ʆʙʣʘʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ

ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦ ʪʦʥʘ (S3)

1. ʄʠʪʨʘʣʴʥʳʡ ʢʣʘʧʘʥ

2. ʊʨʠʢʫʩʧʠʜʘʣʴʥʳʡʢʣʘʧʘʥ

3. ʇʨʘʚʳʡ ʞʝʣʫʜʦʯʝʢ

1. ʊʨʝʪʴʝ ʤʝʞʨʝʙʝʨʴʝ

2. ʏʝʪʚʝʨʪʦʝ ʤʝʞʨʝʙʝʨʴʝ

3. ʇʷʪʦʝ ʤʝʞʨʝʙʝʨʴʝ

4. ʕʧʠʛʘʩʪʨʘʣʴʥʘʷʦʙʣʘʩʪʴ

 

ʈʠʩ. 4.23. ʇʨʘʚʦʩʪʦʨʦʥʥʠʡ III ʪʦʥ (S3) 

ʆʙʣʘʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦ III ʪʦʥʘ (S3) 
ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 4.23. ɼʠʘʛʨʘʤʤʘ ʚʣʠʷʥʠ ̫ʜʳʭʘʥʠʷ ʥʘ ʧʨʘʚʦʩʪʦʨʦʥʥʠʡ III 
ʪʦʥ (S3) ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 4.24. 

ɺʜʦʭ                          ɺʳʜʦʭ                        ɺʜʦʭ

ʈʠʩ. 4.24. ɺʣʠʷʥʠʝ ʜʳʭʘʥʠʷ ʥʘ ʧʨʘʚʦʩʪʦʨʦʥʥʠʡ III ʪʦʥ (S3) 



 

29 

 

 

4.7. IV ʪʦʥ ʩʝʨʜʮʘ (S4) 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ IV ʪʦʥʘ ʩʝʨʜʮʘ ʩʚʷʟʘʥʦ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʧʨʝʜʩʝʨʜʠʡ, ʦ 
ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʝʛʦ ʣʦʢʘʣʠʟʘʮʠʷ ʫ ʦʢʦʥʯʘʥʠʷ ʟʫʙʮʘ ʈ ʩʠʥʭʨʦʥʥʦ ʟʘ-
ʧʠʩʘʥʥʦʡ ʕʂɻ (ʜʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʦʙʣʶʜʘʝʪʩʷ ʠ ʧʨʠ ʘʪʨʠʦʚʝʥʪʨʠʢʫ-
ʣʷʨʥʦʡ ʙʣʦʢʘʜʝ). ʕʪʦʪ ʪʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʞʝ, ʯʝʤ III, ʥʦ ʫ ʪʦʛʦ ʞʝ ʢʦʥʪʠʥ-
ʛʝʥʪʘ ʦʙʩʣʝʜʫʝʤʳʭ ʠ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ. ʅʘ ʬʦʥʦʢʘʨʜʠʦʛʨʘʤʤʝ IV ʪʦʥ 
ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʥʠʤ-ʜʚʫʤʷ ʥʠʟʢʦʘʤʧʣʠʪʫʜʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʥʘ ʥʠʟʢʦʯʘʩ-
ʪʦʪʥʦʤ ʢʘʥʘʣʝ; ʥʘ ʘʫʩʢʫʣʴʪʘʪʠʚʥʦʤ ʢʘʥʘʣʝ ʦʥ ʟʘʧʠʩʳʚʘʝʪʩʷ ʨʝʜʢʦ ʠ, ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʝʜʢʦ ʩʣʳʰʝʥ ʧʨʠ ʘʫʩʢʫʣʴʪʘʮʠʠ. 

ʂ ʫʩʣʦʚʠʷʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ IV ʪʦʥʘ ʦʪʥʦʩʷʪʩʷ: 

¶ ʨʝʟʢʘʷ ʛʠʧʝʨʪʨʦʬʠʷ ʤʠʦʢʘʨʜʘ ʞʝʣʫʜʦʯʢʘ ï ʟʘʤʝʜʣʝʥʠʝ ʝʛʦ ʜʠʘʩʪʦ-
ʣʠʯʝʩʢʦʡ ʨʝʣʘʢʩʘʮʠʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʥʥʝʛʦ ʙʳʩʪʨʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʠ 
ʙʦʣʝʝ ʵʥʝʨʛʠʯʥʳʤ ʩʦʢʨʘʱʝʥʠʝʤ ʧʨʝʜʩʝʨʜʠʷ ʚ ʧʨʝʩʠʩʪʦʣʝ ʠʟ-ʟʘ ʩʦ-
ʭʨʘʥʷʶʱʝʛʦʩʷ ʚ ʥʝʤ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ; 

¶ ʧʦʚʨʝʞʜʝʥʠʝ ʤʠʦʢʘʨʜʘ ʞʝʣʫʜʦʯʢʘ (ʠʥʬʘʨʢʪ, ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ, ʢʘʨ-
ʜʠʦʩʢʣʝʨʦʟ) ï ʟʘʤʝʜʣʝʥʠʝ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʨʝʣʘʢʩʘʮʠʠ ʠʟ-ʟʘ ʩʥʠʞʝ-
ʥʠʷ ʵʣʘʩʪʠʯʥʦʩʪʠ ʩʪʝʥʢʠ ʞʝʣʫʜʦʯʢʘ; 

¶ ʟʘʤʝʜʣʝʥʠʝ ʧʨʝʜʩʝʨʜʥʦ-ʞʝʣʫʜʦʯʢʦʚʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ï ʦʪʜʘʣʝʥʠʝ 
ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʚʠʙʨʘʮʠʡ IV ʪʦʥʘ ʦʪ I ʪʦʥʘ. 
IV ʪʦʥ ī ʵʪʦ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʟʚʫʢ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʝʨʝʜ I ʪʦʥʦʤ (ʚ ʧʨʝ-

ʩʠʩʪʦʣʝ). ɽʛʦ ʥʘʟʳʚʘʶʪ ʧʨʝʜʩʝʨʜʥʳʤ ʪʦʥʦʤ, ʧʦʜʯʝʨʢʠʚʘʷ ʩʚʷʟʴ IV ʪʦʥʘ ʩ 
ʩʦʢʨʘʱʝʥʠʝʤ ʧʨʝʜʩʝʨʜʠʡ. ɻʨʦʤʢʠʡ IV ʪʦʥ ʚ ʩʦʯʝʪʘʥʠʠ ʩ I ʠ II ʪʦʥʘʤʠ ʦʙʫ-
ʩʣʘʚʣʠʚʘʝʪ ʪʨʝʭʪʘʢʪʥʳʡ ʨʠʪʤ, ʥʘʟʳʚʘʝʤʳʡ ʧʨʝʜʩʝʨʜʥʳʤ, ʠʣʠ ʧʨʝʩʠʩʪʦ-
ʣʠʯʝʩʢʠʤ, ʛʘʣʦʧʦʤ. ʆʙʣʘʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʝʛʠʩʪʨʘʮʠʠ IV ʪʦʥʘ ʧʦʢʘʟʘ-
ʥʳ ʥʘ ʨʠʩ. 4.25. ɼʠʘʛʨʘʤʤʘ ʌʂɻ ʥʦʨʤʘʣʴʥʦʛʦ IV ʪʦʥʘ ʩ ʩʠʥʭʨʦʥʥʦ ʟʘʧʠ-
ʩʘʥʥʦʡ ʕʂɻ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4.26. 

ʆʙʣʘʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ
IV ʪʦʥʘ (S4)

ʆʙʣʘʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ
IV ʪʦʥʘ(S4)

ʆʙʣʘʩʪʴ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ
1. ʄʠʪʨʘʣʴʥʳʡ ʢʣʘʧʘʥ

2.ʃʝʚʳʡ ʞʝʣʫʜʦʯʝʢ  
ʈʠʩ. 4.25. IV ʪʦʥ ʩʝʨʜʮʘ (S4) 
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ʈʠʩ. 4.26. ʌʂɻ ʥʦʨʤʘʣʴʥʦʛʦ IV ʪʦʥʘ ʩʝʨʜʮʘ 

ʇʨʠ ʫʯʘʱʝʥʠʠ ʨʠʪʤʘ (ʪ.ʝ. ʧʨʠ ʫʢʦʨʦʯʝʥʠʠ ʜʠʘʩʪʦʣʳ), ʘ ʦʩʦʙʝʥʥʦ ʚ 
ʩʦʯʝʪʘʥʠʠ ʩ ʫʜʣʠʥʝʥʠʝʤ ʠʥʪʝʨʚʘʣʘ PQ III ʠ IV ʪʦʥʳ ʤʦʛʫʪ ʩʣʠʪʴʩʷ. ɺ ʨʝ-
ʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʝʪ ʙʦʣʝʝ ʛʨʦʤʢʠʡ ʟʚʫʢ, ʯʝʤ ʢʘʞʜʳʡ ʠʟ ʪʦʥʦʚ ʚ ʦʪʜʝʣʴʥʦ-
ʩʪʠ. ʈʠʪʤ ʙʫʜʝʪ ʪʨʝʭʪʘʢʪʥʳʤ. ɽʛʦ ʥʘʟʳʚʘʶʪ ʩʫʤʤʘʮʠʦʥʥʳʤ ʨʠʪʤʦʤ ʛʘʣʦ-
ʧʘ (ʨʠʩ. 4.27). 

 

ʈʠʩ. 4.27. ʌʂɻ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʤʤʘʮʠʦʥʥʦʛʦ ʛʘʣʦʧʘ 

ʇʨʘʚʦʩʪʦʨʦʥʥʠʡ IV ʪʦʥ (S4) ʦʙʳʯʥʦ ʧʨʦʩʣʫʰʠʚʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 
ʜʘʚʣʝʥʠʷ ʚ ʧʨʘʚʦʤ ʞʝʣʫʜʦʯʢʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 100 ʤʤ ʨʪ. ʩʪ. ʧʨʠ ʥʘʣʠʯʠʠ 
ʣʝʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʠʣʠ ʩʪʝʥʦʟʘ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ. 

ʆʙʣʘʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦ ʪʦʥʘ ʠ ʝʛʦ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦ-
ʢʘʟʘʥ rʥʘ ʨʠʩ. 4.28 ʠ 4.29. 
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ʆʙʣʘʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ
ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦ IV ʪʦʥʘ (S4)

ʆʙʣʘʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ
ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦ IV ʪʦʥʘ (S4)

1. ʄʠʪʨʘʣʴʥʳʡ ʢʣʘʧʘʥ
2. ʊʨʠʢʫʩʧʠʜʘʣʴʥʳʡʢʣʘʧʘʥ
3. ʇʨʘʚʳʡ ʞʝʣʫʜʦʯʝʢ

1. ʊʨʝʪʴʝ ʤʝʞʨʝʙʝʨʴʝ
2. ʏʝʪʚʝʨʪʦʝ ʤʝʞʨʝʙʝʨʴʝ
3. ʇʷʪʦʝ ʤʝʞʨʝʙʝʨʴʝ

4. ʕʧʠʛʘʩʪʨʘʣʴʥʘʷʦʙʣʘʩʪʴ

 
ʈʠʩ. 4.28. ʇʨʘʚʦʩʪʦʨʦʥʥʠʡ IV ʪʦʥ (S4) 

 

ʈʠʩ. 4.29. ʌʂɻ ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦ ʪʦʥʘ S4 

5. ʇɸʊʆʃʆɻʀʏɽʉʂʀɽ ʉɽʈɼɽʏʅʓɽ ɿɺʋʂʀ 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ ʦʩʥʦʚʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʝʨʜʝʯʥʳʭ ʟʚʫʢʦʚ, 
ʠʤʝʶʱʠʭ ʚʘʞʥʦʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʪʝʥʦʟʘ ʘʦʨ-
ʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʠ ʢʣʘʧʘʥʘ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ, ʘ ʪʘʢʞʝ ʨʷʜʘ ʜʨʫʛʠʭ ʧʘʪʦ-
ʣʦʛʠʡ. ʕʪʠ ʩʣʫʯʘʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 5.1. 
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ʊʘʙʣʠʮʘ 5.1 

ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʝʨʜʝʯʥʳʝ ʟʚʫʢʠ 

ʑʝʣʯʢʠ  ʧʨʠ ʦʪʢʨʳʪʠʠ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ 

ʉʠʩʪʦʣʠʯʝʩʢʠʝ ʰʫʤʳ ʧʨʠ ʠʟʛʥʘʥʠʠ ʢʨʦʚʠ 

ʐʫʤʳ ʧʨʠ ʠʟʛʥʘʥʠʠ ʢʨʦʚʠ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ 

ʉʠʩʪʦʣʠʯʝʩʢʠʝ ʰʫʤʳ ʧʨʠ ʠʟʛʥʘʥʠʠ ʢʨʦʚʠ ʘʦʨʪʳ 

ʐʫʤ ʩʨʝʜʥʝʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʱʝʣʯʢʘ 

5.1. ʑʝʣʯʢʠ ʧʨʠ ʦʪʢʨʳʪʠʠ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ 

ʆʪʢʨʳʪʠʝ ʢʣʘʧʘʥʘ ʧʨʠ ʤʠʪʨʘʣʴʥʦʤ ʩʪʝʥʦʟʝ ʩʦʟʜʘʝʪ ʟʚʫʢ, ʢʦʪʦʨʳʡ ʧʦ 
ʨʝʟʢʦʩʪʠ, ʢʦʨʦʪʢʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʥʦʩʪʠ ʥʘʧʦʤʠʥʘʝʪ 
ʱʝʣʯʦʢ. ʆʥ ʩʣʝʜʫʝʪ ʟʘ II ʪʦʥʦʤ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʯʝʪʢʦʛʦ 
ʪʨʝʭʪʘʢʪʥʦʛʦ ʨʠʪʤʘ, (ʛʨʦʤʢʠʡ I ʪʦʥ Ÿ ʛʨʦʤʢʠʡ II ʪʦʥ Ÿ ʯʝʪʢʠʡ ʤʠʪʨʘʣʴʥʳʡ 
ʱʝʣʯʦʢ). ʅʘ ʨʠʩ. 5.1 ʠ 5.2 ʧʦʢʘʟʘʥʳ ʦʙʣʘʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʝʛʠʩʪʨʘʮʠʠ 
ʱʝʣʯʢʦʚ ʧʨʠ ʦʪʢʨʳʪʠʠ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ. 

˻͋͊ͫͭ͡Έ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ΅͔͡;͊͟
͙ͨͪ ͦͭͪ͟·͙͙ͭ ͙ͣͭͪ͊͡Έ͎ͤͦͦ ͊ͨ͊ͤ͊͟͡

˿͔͙͍ͭͤͦͪͦ͊ͤͤ͘·͔͍͙ͫͭͦͪ͟
͙ͣͭͪ͊͡Έ͎ͤͦͦ ͊ͨ͊ͤ͊͟͡

˻͋͊ͫͭ͡Έ ͔͎͙ͪͫͭͪ͊ͼ͙͙ ΅͔͡;͊͟ ͙ͨͪ
ͦͭͪ͟·͙͙ͭ ͙ͣͭͪ͊͡Έ͎ͤͦͦ ͊ͨ͊ͤ͊͟͡

˸͙ͭͪ͊͡Έͤ͊Ύ ͦ͋͊ͫͭ͡Έ

 
ʈʠʩ. 5.1. ʑʝʣʯʢʠ ʧʨʠ ʦʪʢʨʳʪʠʠ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ 

 

 
 

ʈʠʩ. 5.2. ʌʂɻ ʱʝʣʯʢʦʚ ʧʨʠ ʦʪʢʨʳʪʠʠ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ 
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5.2. ʐʫʤ  rʧʨʠ ʠʟʛʥʘʥʠʠ ʢʨʦʚʠ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ 

ʇʫʣʴʤʦʥʘʣʴʥʳʡ ʰʫʤ ʧʨʠ ʠʟʛʥʘʥʠʠ ʢʨʦʚʠ ʣʫʯʰʝ ʚʩʝʛʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 
ʚ ʦʙʣʘʩʪʠ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ. ɺ ʦʙʣʘʩʪʠ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʝʛʦ ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʚ ʪʝʯʝʥʠʝ ʚʳʜʦʭʘ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʚʜʦʭʝ. ʆʥ ʤʦʞʝʪ 
ʚʦʟʥʠʢʘʪʴ ʧʨʠ ʩʪʝʥʦʟʝ ʢʣʘʧʘʥʘ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʠʣʠ ʣʝʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥ-
ʟʠʠ ʣʶʙʦʛʦ ʛʝʥʝʟʘ. ʆʙʣʘʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʰʫʤʦʚ  ʧʨʠ ʠʟ-
ʛʥʘʥʠʠ ʢʨʦʚʠ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 5.3. ʌʂɻ ʰʫʤʦʚ ʠʟʛʥʘ-
ʥʠʷ ʢʨʦʚʠ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 5.4. 

1. ˿ ͔͙͍ͭͤͦͪͦ͊ͤͤ͘·͚͊ͦͪͭ͊͡Έͤ·͚ ͊ͨ͊ͤ͟͡
2. ˿ ͔͙͍ͭͤͦͪͦ͊ͤͤ͘·͚͊ͨ͊ͤ͟͡ ͔͎ͦ͡;͚ͤͦ
͔͙͙͊ͪͭͪ

˻͋͊ͫͭ͡Έ ͔͎ͦ͡;͚ͤͦ ͔͙͙͊ͪͭͪ

˻͋͊ͫͭ͡Έ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ͙͙ͫͫͭͦ͡-
;͔͙ͫ͟ͻ΄͍ͯͣͦ ͙ͨͪ ͙͎͙͙ͤ͊ͤ͘ ͍͙ͪͦ͟

˻͋͊ͫͭ͡Έ ͔͎͙ͪͫͭͪ͊ͼ͙͙ ΄͍ͯͣͦ ͙ͨͪ
͙͎͙͙ͤ͊ͤ͘ ͍͙ͪͦ͟ ͍ ͔͎ͦ͡;͚ͤͦ ͔͙͙͊ͪͭͪ

 

ʈʠʩ. 5.3. ʉʠʩʪʦʣʠʯʝʩʢʠʝ ʰʫʤʳ ʧʨʠ ʠʟʛʥʘʥʠʠ ʢʨʦʚʠ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ 

 
ʈʠʩ. 5.4. ʌʂɻ ʰʫʤʦʚ ʧʨʠ ʠʟʛʥʘʥʠʠ ʢʨʦʚʠ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ 


