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              ʉʦʜʝʨʞʘʪ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠ ʟʘʱʠʪʳ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ (ʜʘʣʝʝ 

-  ɺʂʈ) ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʍʦʣʦʜʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠè, ʚ ʢʦʪʦʨʳʭ ʦʪʨʘʞʝʥʳ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʨʘʙʦʪʳ, 

ʩʪʨʫʢʪʫʨʘ ʠ ʩʦʜʝʨʞʘʥʠʝ, ʦʧʠʩʘʥ ʧʦʨʷʜʦʢ ʦʬʦʨʤʣʝʥʠʷ ʠ ʟʘʱʠʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʨʘʟʮʳ ʦʙʷʟʘ-

ʪʝʣʴʥʳʭ ʢ ʟʘʧʦʣʥʝʥʠʶ ʙʣʘʥʢʦʚ.  

             ʇʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʢʫʨʩʘʥʪʦʚ ʚʩʝʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 15.02.06 çʄʦʥʪʘʞ ʠ ʪʝʭ-

ʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʭʦʣʦʜʠʣʴʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʤʘʰʠʥ ʠ ʫʩʪʘʥʦʚʦʢè. 
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                                                                                      ʇʈɽɼʀʉʃʆɺʀɽ 

 

 

ʅʘʩʪʦʷʱʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʠʤʝʶʪ ʮʝʣʴ ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʨʘʚʠʣʘ ʧʦ 

ʚʳʧʦʣʥʝʥʠʶ ʠ ʟʘʱʠʪʝ ɺʂʈ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʍʦʣʦʜʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠè. 

ɺʂʈ ̫ʚʣʷʝʪʩʷ ʟʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ çʍʦʣʦʜʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠè ʠ ʚr -

ʧʦʣʥʷʝʪʩʷ ʢʫʨʩʘʥʪʘʤʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʄʦʥʪʘʞ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʭʦʣʦʜʠʣʴʥʦ-

ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʤʘʰʠʥ ʠ ʫʩʪʘʥʦʚʦʢè ʥʘ ʧʦʩʣʝʜʥʝʤ ʢʫʨʩʝ ʦʙʫʯʝʥʠʷ ʚ ʢʦʣʣʝʜʞʝ, ʯʪʦ ʜʦʣʞʥʦ ʩʪʠʤʫ-

ʣʠʨʦʚʘʪʴ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʚ ʨʘʙʦʪʘʭ ʢʫʨʩʘʥʪʦʚ. 
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                                                                     ʎɽʃʀ ʀ ɿɸɼɸʏʀ ɺʂʈ 

            

            ʎʝʣʴ ɺʂʈ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʍʦʣʦʜʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠè - ʨʘʩʢʨʳʪʴ ʩʧʦʩʦʙʥʦʩʪʠ ʢʫʨʩʘʥʪʘ ʧʨʠ-

ʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʦ ʨʘʩʯʝʪʫ ʠ ʧʦʜʙʦʨʫ ʦʩʥʦʚʥʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʭʝʤʳ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʢʦʤʧʨʝʩʩʦʨʥʦʛʦ ʮʝʭʘ, ʘ ʪʘʢʞʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʭʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ɿʘʜʘʯʠ ɺʂʈ: 

- ʨʘʟʚʠʪʴ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʢʫʨʩʘʥʪʦʚ ʜʥʝʚʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤ ʦʙʫʯʝʥʠʷ; 

- ʧʦʢʘʟʘʪʴ ʟʥʘʥʠʝ ʠ ʫʤʝʥʠʝ ʧʨʠʤʝʥʷʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʫʶ, ʥʦʨʤʘʪʠʚʥʫʶ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ; 

- ʧʨʦʷʚʠʪʴ ʫʤʝʥʠʝ ʢʫʨʩʘʥʪʦʚ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʫʯʝʙʥʦʡ ʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ; 

- ʦʙʦʙʱʠʪʴ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʟʘ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʚ ʢʦʣʣʝʜʞʝ. 

 

                                                           ʉʊʈʋʂʊʋʈɸ ʀ ʉʆɼɽʈɾɸʅʀɽ ɺʂʈ 

          

          ɺʳʧʦʣʥʝʥʠʝ ʚ ɺʂʈ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʣʫʯʝʥʠʷ ʢʫʨʩʘʥʪʦʤ ʦʪ ʨʫʢʦʚʦʜʠʪʝʣʷ ʟʘʜʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ 

ʫʢʘʟʳʚʘʝʪʩʷ ʪʝʤʘ ʠ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ. 

          ɺʂʈ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʩʯʝʪʥʦ-ʧʦʷʩʥʠʪʝʣʴʥʫ ʁʟʘʧʠʩʢʫ ʠ ʛʨʘʬʠʯʝʩʢʫʶ ʯʘʩʪʴ. 

           ʈʘʩʯʝʪʥʦ-ʧʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ: 

           ʊʠʪʫʣʴʥʳʡ ʣʠʩʪ 

           ɿʘʜʘʥʠʝ 

           ʉʦʜʝʨʞʘʥʠʝ 

           ɺʚʝʜʝʥʠʝ 

           ʅʘʟʥʘʯʝʥʠʝ ʠ ʦʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʫʜʥʘ 

           ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʥʘ ʩʫʜʥʝ 

           ʆʙʦʩʥʦʚʘʥʠʝ ʠ ʚʳʙʦʨ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ 

           ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʠʟʦʣʷʮʠʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʛʨʘʞʜʝʥʠʡ 

           ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʠ ʦʛʨʘʞʜʝʥʠʡ 

           ʈʘʩʯʝʪ ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʚ ʩʢʦʨʦʤʦʨʦʟʠʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʚʳʙʦʨ ʉʄɸ 

           ʈʘʩʯʝʪ ʪʝʧʣʦʧʨʠʪʦʢʦʚ ʚ ʪʨʶʤʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʤʧʨʝʩʩʦʨ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 

           ɺʳʙʦʨ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ, ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ,      ʧʦ-

ʩʪʨʦʝʥʠʝ ʮʠʢʣʘ ʚ ʜʠʘʛʨʘʤʤʝ 

           ʈʘʩʯʝʪ ʠ ʧʦʜʙʦʨ ʦʩʥʦʚʥʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

           ʆʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 

           ʇʦʜʙʦʨ ʧʨʠʙʦʨʦʚ ʠ ʦʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʢʠ 

           ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʦʭʨʘʥʘ ʪʨʫʜʘ ʠ ʪʝʭʥʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

           ʈʘʩʯʸʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʝʜʠʥʠʮʳ ʭʦʣʦʜʘ 

           ʇʝʨʝʯʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

 

ʆʙʲʝʤ ʨʘʩʯʝʪʥʦ-ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ʩʦʩʪʘʚʣʷʝʪ 30-50 ʣʠʩʪʦʚ ʨʫʢʦʧʠʩʥʦʛʦ ʠʣʠ ʤʘʰʠʥʦ-

ʧʠʩʥʦʛʦ ʪʝʢʩʪʘ. 

ɺ ʟʘʜʘʥʠʠ ʫʢʘʟʳʚʘʝʪʩʷ ʪʠʧ ʩʫʜʥʘ, ʦʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ ʪʨʶʤʦʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ 

ʚʦʟʜʫʭʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʚʠʜ ʟʘʤʦʨʘʞʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʚʠʜ ʠʟʦʣʷʮʠʦʥʥʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ, ʚʠʜ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʦʣʱʠʥʘ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ 

ʥʘʙʦʨʘ, ʭʣʘʜʘʛʝʥʪ, ʪʝʤʧʝʨʘʪʫʨʘ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʚ ʪʨʶʤʘʭ. 
ɺ ʩʦʜʝʨʞʘʥʠʝ ʟʘʥʦʩʷʪʩʷ ʚʩʝ ʨʘʟʜʝʣʳ ʩ ʫʢʘʟʘʥʠʝʤ ʩʪʨʘʥʠʮ. 
ɺʚʝʜʝʥʠʝ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʭʦʣʦʜʠʣʴ-

ʥʦʛʦ ʬʣʦʪʘ ʩʪʨʘʥʳ, ʠʟʣʦʞʝʥʠʝ ʮʝʣʠ ʨʘʙʦʪʳ. 
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                                                       ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʬʦʨʤʣʝʥʠʶ ɺʂʈ 
 
 
ʇʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ  ʣʠʩʪʘʭ  ʬʦʨʤʘʪʘ ɸ4 (297Ĭ210 ʤʤ) ʚ ʨʫʢʦʧʠʩʥʦʤ ʠʣʠ 

ʤʘʰʠʥʦʧʠʩʥʦʤ ʚʘʨʠʘʥʪʝ. 
ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ɺʂʈ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʙʠʨʘʪʴ ʪʝʢʩʪ ʰʨʠʬʪʦʤ Times New Roman ʢʝʛʣʝʤ 14 ʯʝʨʝʟ ʦʜʠʥʘʨʥʳʡ ʠʥʪʝʨʚʘʣ, ʩ ʚʳʨʘʚʥʠʚʘ-

ʥʠʝʤ ʧʦ ʰʠʨʠʥʝ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʧʝʨʝʥʦʩʦʤ ʩʣʦʚ, ʘʙʟʘʮʥʳʤ ʦʪʩʪʫʧʦʤ - 1,27 ʤʤ. ʂʘʞʜʘʷ ʩʪʨʘ-

ʥʠʮʘ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ʜʦʣʞʥʘ ʠʤʝʪʴ ʨʘʤʢʫ ʰʠʨʠʥʦʡ: ʩʣʝʚʘ - 20 ʤʤ, ʩʧʨʘʚʘ - 5 ʤʤ, ʩʚʝʨʭʫ 

- 5 ʤʤ, ʩʥʠʟʫ - 5 ʤʤ. 

ʊʠʪʫʣʴʥʳʡ ʣʠʩʪ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦ ʫʪʚʝʨʞʜʝʥʥʦʡ ʬʦʨʤʝ (ʩʤ. 

ʧʨʠʣʦʞʝʥʠʝ 1). 

           ʅʘ ʚʪʦʨʦʤ ʣʠʩʪʝ ʦʬʦʨʤʣʷʝʪʩʷ ʟʘʜʘʥʠʝ ʥʘ ɺʂʈ. 

       ʅʘ ʪʨʝʪʴʝʤ ʣʠʩʪʝ ʧʦʤʝʱʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʟʘʧʠʩʢʠ, ʛʜʝ ʧʨʠʚʦʜʷʪ ʥʘʠʤʝʥʦʚʘʥʠʝ ʛʣʘʚ ʠ ʨʘʟ-

ʜʝʣʦʚ, ʘ ʪʘʢʞʝ ʥʦʤʝʨ ʣʠʩʪʘ, ʩ ʢʦʪʦʨʦʛʦ ʦʥʠ ʥʘʯʠʥʘʶʪʩʷ. ʉʥʠʟʫ ʥʘ ʧʦʣʝ ʢʘʞʜʦʛʦ ʣʠʩʪʘ, ʥʘʯʠʥʘʷ 

ʩ ʪʨʝʪʴʝʛʦ, ʧʦʤʝʱʘʶʪ ʦʩʥʦʚʥʫʶ ʥʘʜʧʠʩʴ, ʟʘʢʣʶʯʝʥʥʫʶ ʚ ʨʘʤʢʫ ʨʘʟʤʝʨʦʤ 185Ĭ15 ʤʤ, ʚ ʢʦʪʦʨʦʡ 

ʧʨʠʚʦʜʷʪ ʦʙʦʟʥʘʯʝʥʠʝ ʜʦʢʫʤʝʥʪʘ ʠ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʣʠʩʪʘ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ (ʩʤ. ʧʨʠʣʦ-

ʞʝʥʠʝ 3). 

ɻʣʘʚʳ (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ 2) ɺʂʈ ʥʫʤʝʨʫʶʪʩʷ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ, ʨʘʟʜʝʣʳ ʛʣʘʚʳ ʩʣʝʜʫʝʪ 

ʥʫʤʝʨʦʚʘʪʴ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʛʣʘʚʳ. ʅʦʤʝʨ ʧʦʜʨʘʟʜʝʣʘ ʛʣʘʚʳ ʜʦʣʞʝʥ ʩʦ-

ʩʪʦʷʪʴ ʠʟ ʥʦʤʝʨʘ ʛʣʘʚʳ ʠ ʥʦʤʝʨʘ ʧʦʜʨʘʟʜʝʣʘ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʷʶʪʩʷ ʪʦʯʢʦʡ (ʥʘʧʨʠʤʝʨ, ʧʦʜʨʘʟʜʝʣ 1 

ʛʣʘʚʳ 2 ʚ ʩʦʯʝʪʘʥʠʠ ʙʫʜʝʪ 2.1). 

ɻʣʘʚʳ ʠ ʧʦʜʨʘʟʜʝʣʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʥʘʟʚʘʥʠʷ. ɿʘʛʦʣʦʚʢʠ ʛʣʘʚ ʧʝʯʘʪʘʶʪʩʷ 

ʩʠʤʤʝʪʨʠʯʥʦ ʪʝʢʩʪʫ ʧʨʦʧʠʩʥʳʤʠ ʙʫʢʚʘʤʠ, ʟʘʛʦʣʦʚʢʠ ʧʦʜʨʘʟʜʝʣʦʚ ʧʝʯʘʪʘʶʪʩʷ ʩ ʘʙʟʘʮʘ ʩʪʨʦʯʥʳ-

ʤʠ. ʇʝʨʝʥʦʩ ʩʣʦʚ ʚ ʟʘʛʦʣʦʚʢʘʭ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ, ʪʦʯʢʠ ʥʝ ʩʪʘʚʷʪʩʷ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʘʛʦʣʦʚʢʘʤʠ 

ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʪʝʢʩʪʦʤ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʜʚʘ ʧʨʦʙʝʣʘ (ʜʚʝ ʧʫʩʪʳʝ ʩʪʨʦʢʠ). 
ʂʘʞʜʫʶ ʛʣʘʚʫ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʩ ʥʦʚʦʡ ʩʪʨʘʥʠʮʳ. 
ʅʫʤʝʨʘʮʠʷ ʩʪʨʘʥʠʮ ɺʂʈ ʜʦʣʞʥʘ ʙʳʪʴ ʩʢʚʦʟʥʦʡ; ʧʝʨʚʦʡ ʩʪʨʘʥʠʮʝʡ ʷʚʣʷʝʪʩʷ ʪʠʪʫʣʴʥʳʡ 

ʣʠʩʪ, ʦʜʥʘʢʦ ʥʦʤʝʨ ʥʘ ʥʝʤ ʥʝ ʩʪʘʚʠʪʩʷ. ʉʦʜʝʨʞʘʱʠʝʩʷ ʚ ɺʂʈ ʨʠʩʫʥʢʠ ʠ ʪʘʙʣʠʮʳ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʝ ʧʦ ʪʝʢʩʪʫ ʥʘ ʦʪʜʝʣʴʥʳʭ ʣʠʩʪʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ ʚ ʦʙʱʫʶ ʥʫʤʝʨʘʮʠʶ. 

ʊʘʙʣʠʮʳ ʥʫʤʝʨʫʶʪʩʷ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ ʘʥʘʣʦʛʠʯʥʦ ʧʦʜʨʘʟʜʝʣʘʤ ʛʣʘʚ, ʪ.ʝ. ʥʦʤʝʨ ʪʘʙʣʠ-

ʮ  rʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʥʦʤʝʨ ʛʣʘʚʳ, ʚ ʢʦʪʦʨʦʡ ʦʥʘ ʧʦʤʝʱʝʥʘ, ʠ ʥʦʤʝʨ ʩʘʤʦʡ ʪʘʙʣʠʮʳ ʧʦ ʧʦʨʷʜʢʫ ʚ 

ʜʘʥʥʦʡ ʛʣʘʚʝ, ʨʘʟʜʝʣʝʥʥʳʝ ʪʦʯʢʦʡ, ʥʘʧʨʠʤʝʨ: çʊʘʙʣʠʮʘ 2.3è - ʦʟʥʘʯʘʝʪ ʪʨʝʪʴʶ ʪʘʙʣʠʮʫ ʚʦ ʚʪʦʨʦʤ 

ʨʘʟʜʝʣʝ. ʇʦʩʣʝ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʘ ʧʝʨʝʜ ʪʘʙʣʠʮʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʪʘʚʣʝʥʘ ʧʫʩʪʘʷ ʩʪʨʦʢʘ, ʜʘʣʝʝ ʩʣʦʚʘ 

çʊʘʙʣʠʮʘ 1.1è ʚʳʨʘʚʥʠʚʘʶʪʩʷ ʧʦ ʧʨʘʚʦʤʫ ʢʨʘʶ, ʧʨʦʧʫʩʢʘʝʪʩʷ ʝʱʝ ʦʜʥʘ ʩʪʨʦʢʘ ʠ ʧʦʩʝʨʝʜʠʥʝ 

ʧʠʰʝʪʩʷ ʥʘʟʚʘʥʠʝ ʪʘʙʣʠʮʳ ʩ ʟʘʛʣʘʚʥʦʡ ʙʫʢʚʳ, ʪʦʯʢʘ ʚ ʢʦʥʮʝ ʥʝ ʩʪʘʚʠʪʩʷ. 

ʇʨʠ ʧʝʨʝʥʦʩʝ ʪʘʙʣʠʮʳ ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʪʨʘʥʠʮʫ ʰʘʧʢʫ ʪʘʙʣʠʮʳ ʧʦʚʪʦʨʷʶʪ ʠ ʥʘʜ ʥʝʡ ʧʦ-

ʤʝʱʘʶʪ ʩʣʦʚʘ çʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ. 1.1è. ɽʩʣʠ ʰʘʧʢʘ ʪʘʙʣʠʮʳ ʛʨʦʤʦʟʜʢʘ, ʝʝ ʤʦʞʥʦ ʥʝ ʧʦʚʪʦʨʷʪʴ: 

ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʥʫʤʝʨʦʚʳʚʘʶʪ ʛʨʘʬʳ ʠ ʠʭ ʥʫʤʝʨʘʮʠʶ ʧʦʚʪʦʨʷʶʪ ʥʘ ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʥʠʮʝ. 

ʇʨʠ ʩʩʳʣʢʝ ʥʘ ʪʘʙʣʠʮʫ ʝʝ ʫʢʘʟʳʚʘʶʪ ʚ ʩʢʦʙʢʘʭ, ʥʘʧʨʠʤʝʨ: (ʪʘʙʣ. 1.1). ʊʘʙʣʠʮʘ ʟʘʧʦʣʥʷʝʪʩ ̫

ʰʨʠʬʪʦʤ Times New Roman ʢʝʛʣʝʤ 13. 

ʇʨʠʤʝʨ ʦʬʦʨʤʣʝʥʠʷ ʪʘʙʣʠʮʳ: 
ʊʘʙʣʠʮʘ 1.1 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʜʝʣʠʪʝʣʝʡ ʞʠʜʢʦʩʪʠ 
 

ʄʘʨʢʘ ʈʘʟʤʝʨʳ, ʤʤ, ʜʠʘʤʝʪʨ Ĭ ʚʳʩʦʪʘ ɺʤʝʩʪʠʤʦʩʪʴ, ʤ3 ʄʘʩʩʘ, ʢʛ 

70ʆɾ 408Ĭ1725 0,18 185 

100ʆɾ 500Ĭ2080 0,33 215 

125ʆɾ 600Ĭ2120 0,49 270 

150ʆɾ 800Ĭ2700 1,14 520 

200ʆɾ 1000Ĭ2810 1,82 785 

250ʆɾ 1000Ĭ2870 1,82 962 

300ʆɾ 1200Ĭ2975 2,7 1373 
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ʈʠʩʫʥʢʠ ʜʦʣʞʥʳ ʨʘʟʤʝʱʘʪʴʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʩʩʳʣʢʠ ʥʘ ʥʠʭ ʚ ʪʝʢʩʪʝ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠ-

ʦʥʥʦʡ ʨʘʙʦʪʳ. ʂʘʞʜʳʡ ʨʠʩʫʥʦʢ ʜʦʣʞʝʥ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʥʘʜʧʠʩʴʶ, ʢʦʪʦʨʘʷ ʨʘʟ-

ʤʝʱʘʝʪʩʷ ʧʦʜ ʨʠʩʫʥʢʦʤ ʩ ʥʦʤʝʨʦʤ. ʈʠʩʫʥʢʠ ʥʫʤʝʨʫʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʪʘʙʣʠʮʘʤ, ʥʘʧʨʠʤʝʨ, çʈʠʩ. 

1.1è - ʦʟʥʘʯʘʝʪ ʧʝʨʚʳʡ ʨʠʩʫʥʦʢ ʚ ʧʝʨʚʦʡ ʛʣʘʚʝ. ʉʩʳʣʢʠ ʥʘ ʨʠʩʫʥʢʠ ʚ ʪʝʢʩʪʝ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠ-

ʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʪʘʢʞʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʢʨʫʛʣʳʝ ʩʢʦʙʢʠ, ʥʘʧʨʠʤʝʨ: (ʨʠʩ. 1.1). 

ʇʨʠʤʝʨ ʦʬʦʨʤʣʝʥʠʷ ʨʠʩʫʥʢʘ: 
 

 
 

ʈʠʩ. 1.1. ʎʠʢʣ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʡ ʇʍʄ 

 

ʌʦʨʤʫʣʳ ʚʳʨʘʚʥʠʚʘʶʪ ʧʦ ʮʝʥʪʨʫ ʠ ʥʫʤʝʨʫʶʪ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ ʘʥʘʣʦʛʠʯʥʦ ʪʘʙʣʠʮʘʤ ʠ 

ʨʠʩʫʥʢʘʤ, ʥʦʤʝʨ ʧʦʤʝʱʘʶʪ ʚ ʪʦʡ ʞʝ ʩʪʨʦʢʝ, ʯʪʦ ʠ ʬʦʨʤʫʣʫ, ʩʧʨʘʚʘ ʦʪ ʥʝʝ ʚ ʩʢʦʙʢʘʭ. ʇʦʷʩʥʝʥʠʝ 

ʟʥʘʯʝʥʠʡ ʩʠʤʚʦʣʦʚ ʠ ʯʠʩʣʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠʚʦʜʠʪʩʷ ʧʦʜ ʬʦʨʤʫʣʦʡ ʚ ʪʦʡ ʞʝ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ, ʚ ʢʘʢʦʡ ʦʥʠ ʜʘʥʳ ʚ ʬʦʨʤʫʣʝ. ɿʥʘʯʝʥʠʷ ʢʘʞʜʦʛʦ ʩʠʤʚʦʣʘ ʠ ʯʠʩʣʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʩʣʝʜʫʝʪ ʜʘʚʘʪʴ ʩ ʥʦʚʦʡ ʩʪʨʦʯʢʠ, ʧʝʨʚʫʶ ʩʪʨʦʯʢʫ ʧʦʷʩʥʝʥʠʡ ʥʘʯʠʥʘʶʪ ʩʦ ʩʣʦʚʘ çʛʜʝè, ʜʚʦʝʪʦʯʠʝ 

ʧʦʩʣʝ ʥʝʛʦ ʥʝ ʩʪʘʚʷʪ. 

ʇʨʠʤʝʨ ʦʬʦʨʤʣʝʥʠʷ ʬʦʨʤʫʣ: 
 

n = G'ʘ / Gʘ , (1.1) 

 
ʛʜʝ n - ʢʨʘʪʥʦʩʪʴ ʮʠʨʢʫʣʷʮʠʠ ʭʣʘʜʘʛʝʥʪʘ ʚ ʠʩʧʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ; 

G'ʘ  - ʢʦʣʠʯʝʩʪʚʦ ʭʣʘʜʘʛʝʥʪʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʚ ʧʨʠʙʦʨʳ ʦʭʣʘʞʜʝʥʠʷ; 
Gʘ  - ʢʦʣʠʯʝʩʪʚʦ ʭʣʘʜʘʛʝʥʪʘ, ʠʩʧʘʨʷʶʱʝʛʦʩʷ ʚ ʧʨʠʙʦʨʘʭ ʦʭʣʘʞʜʝʥʠʷ ʟʘ ʪʦʪ ʞʝ ʧʨʦʤʝʞʫʪʦʢ 
ʚʨʝʤʝʥʠ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʧʦʤʝʱʘʶʪ ʥʘ ʦʪʜʝʣʴʥʦʤ ʣʠʩʪʝ, ʜʚʦʝʪʦʯʠʝ ʧʦʩʣʝ ʩʣʦʚ çʉʧʠʩʦʢ ʠʩʧʦʣʴ-

ʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳè ʥʝ ʩʪʘʚʷʪ, ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʥʫʤʝʨʫʶʪ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ ʧʦ ʘʣ-

ʬʘʚʠʪʫ, ʥʘʯʠʥʘʷ ʩ ʢʥʠʛ, ʟʘʢʘʥʯʠʚʘʷ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʠʟʜʘʥʠʷʤʠ. 

ʉʚʝʜʝʥʠʷ ʦ ʢʥʠʛʘʭ (ʤʦʥʦʛʨʘʬʠʠ, ʫʯʝʙʥʠʢʠ, ʩʧʨʘʚʦʯʥʠʢʠ ʠ ʪ.ʜ.) ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ: ʬʘʤʠʣʠʶ 

ʠ ʠʥʠʮʠʘʣʳ ʘʚʪʦʨʘ, ʟʘʛʣʘʚʠʝ ʢʥʠʛʠ, ʤʝʩʪʦ ʠʟʜʘʥʠʷ, ʠʟʜʘʪʝʣʴʩʪʚʦ ʠ ʛʦʜ ʠʟʜʘʥʠʷ. ʌʘʤʠʣʠʶ ʘʚʪʦʨʘ 

ʩʣʝʜʫʝʪ ʫʢʘʟʳʚʘʪʴ ʚ ʠʤʝʥʠʪʝʣʴʥʦʤ ʧʘʜʝʞʝ. ɽʩʣʠ ʪʨʫʜ ʙʳʣ ʩʦʟʜʘʥ ʥʝʩʢʦʣʴʢʠʤʠ ʘʚʪʦʨʘʤʠ, ʠʭ 

ʬʘʤʠʣʠʠ ʧʝʨʝʯʠʩʣʷʶʪ ʚ ʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʚ ʢʘʢʦʡ ʦʥʠ ʟʥʘʯʘʪʩʷ ʚ ʢʥʠʛʝ; ʧʝʨʝʜ ʬʘʤʠʣʠ-

ʝʡ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʚʪʦʨʘ ʩʪʘʚʷʪ ʟʘʧʷʪʫʶ. ɿʘʛʣʘʚʠʝ ʢʥʠʛʠ ʩʣʝʜʫʝʪ ʧʨʠʚʦʜʠʪʴ ʚ ʪʦʤ ʚʠʜʝ, ʚ ʢʘʢʦʤ 

ʦʥʦ ʜʘʥʦ ʥʘ ʪʠʪʫʣʴʥʦʤ ʣʠʩʪʝ. ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʝʩʪʘ ʠʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʳʚʘʪʴ ʧʦʣʥʦʩʪʴʶ, 

ʜʦʧʫʩʢʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʥʘʟʚʘʥʠʡ ʪʦʣʴʢʦ ʜʚʫʭ ʛʦʨʦʜʦʚ: ʄʦʩʢʚʳ (ʄ.) ʠ ʃʝʥʠʥʛʨʘʜʘ (ʃ.) - ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ (ʉʇʙ.). 

ʉʚʝʜʝʥʠʷ ʦ ʩʪʘʪʴʝ ʠʟ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʠʟʜʘʥʠʷ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ: ʬʘʤʠʣʠʶ ʠ ʠʥʠʮʠʘʣʳ ʘʚʪʦʨʘ, 

ʟʘʛʣʘʚʠʝ ʩʪʘʪʴʠ, ʥʘʟʚʘʥʠʝ ʠʟʜʘʥʠʷ (ʞʫʨʥʘʣʘ, ʛʘʟʝʪʳ), ʛʦʜ ʚʳʧʫʩʢʘ, ʥʦʤʝʨ ʠʟʜʘʥʠʷ, ʩʪʨʘʥʠʮʳ, ʥʘ 

ʢʦʪʦʨʳʭ ʧʦʤʝʱʝʥʘ ʩʪʘʪʴʷ. ɿʘʛʣʘʚʠʝ ʩʪʘʪʴʠ ʧʨʠʚʦʜʷʪ ʚ ʪʦʤ ʚʠʜʝ, ʚ ʢʘʢʦʤ ʦʥʦ ʜʘʥʦ ʚ ʧʝʨʠʦʜʠʯʝ-

ʩʢʦʤ ʠʟʜʘʥʠʠ. ʇʦʩʣʝ ʫʢʘʟʘʥʠʷ ʬʘʤʠʣʠʠ ʠ ʥʘʟʚʘʥʠʷ ʩʪʘʪʴʠ ʩʪʘʚʷʪ ʜʚʝ ʢʦʩʳʝ ʯʝʨʪʳ (//) ʠ ʧʨʠʚʦʜʷʪ 

ʥʘʟʚʘʥʠʝ ʠʟʜʘʥʠʷ ʠ ʦʩʪʘʣʴʥʳʝ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʢʚʠʟʠʪʳ. ʅʘʟʚʘʥʠʝ ʠʟʜʘʥʠʷ ʧʠʰʫʪ ʙʝʟ ʢʘʚʳʯʝʢ. 

ʅʦʤʝʨʘ ʩʪʨʘʥʠʮʳ, ʥʘ ʢʦʪʦʨʳʭ ʧʦʤʝʱʝʥʘ ʩʪʘʪʴʷ, ʧʨʠʚʦʜʷʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʉ. 31-35. 
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ʇʨʠʤʝʨ ʦʬʦʨʤʣʝʥʠʷ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ: 
1. ɺʝʜʦʤʩʪʚʝʥʥʳʝ ʥʦʨʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʭʦʣʦʜʠʣʴʥʠʢʦʚ. 

ɺʅʊʇ-03-86. - ʄ.: ʄʠʥʪʦʨʛ ʉʉʉʈ, 1986. - 104 ʩ. 

2. ɻʨʘʜʠʨʥʠ ʩʝʨʠʠ ɻʈɸɼ: ʂʘʪʘʣʦʛ ʦʙʦʨʫʜʦʚʘʥʠʷ ɹʘʣʪʵʥʝʨʛʦʤʘʰ. - ʉʇʙ.: 2004. - 22 ʩ. 
3. ʂʨʠʥʠʮʢʠʡ ɼ.ɻ. ʅʦʚʦʝ ʢʦʤʧʨʝʩʩʦʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ // ʍʦʣʦʜʠʣʴʥʘʷ ʪʝʭʥʠʢʘ. - 1996. -  ̄1. - 
ʉ. 10-12. 

4. ʂʫʨʳʣʝʚ ɽ.ʉ., ʆʥʦʩʦʚʩʢʠʡ ɺ.ɺ., ʈʫʤʷʥʮʝʚ ʖ.ɼ. ʍʦʣʦʜʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ. - ʉʇʙ.: ʇʦʣʠʪʝʭʥʠ-

ʢʘ, 2002. - 576 ʩ. 

ʇʨʠʣʦʞʝʥʠʷ ʥʫʤʝʨʫʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ ʙʝʟ ʟʥʘʢʘ çˉè ʠ ʪʦʯʢʫ ʚ ʢʦʥʮʝ 

ʥʝ ʩʪʘʚʷʪ, ʥʘʧʨʠʤʝʨ: çʇʨʠʣʦʞʝʥʠʝ 1è, ʧʨʠʯʝʤ ʚʳʨʘʚʥʠʚʘʶʪ ʧʦ ʧʨʘʚʦʤʫ ʢʨʘʶ ʠ ʧʦʩʣʝ ʦʩʪʘʚʣʷʶʪ 

ʦʜʥʫ ʧʫʩʪʫʶ ʩʪʨʦʢʫ. 

ɺʩʝ ʣʠʩʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʙʨʦʰʶʨʦʚʘʥʳ ʠ ʚʣʦʞʝʥʳ ʚ ʧʘʧʢʫ ʩʦ ʩʢʦʨʦʩʰʠʚʘʪʝʣʝʤ. 

ɻʨʘʬʠʯʝʩʢʘʷ ʯʘʩʪʴ ɺʂʈ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ɽʜʠʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʦʪʜʝʣʴʥʳʤʠ ʫʧʨʦʱʝʥʠʷʤʠ, ʚʳʟʚʘʥʥʳʤʠ ʫʯʝʙʥʳʤ ʭʘ-

ʨʘʢʪʝʨʦʤ ʧʨʦʝʢʪʘ. ʅʘ ʢʘʞʜʦʤ ʣʠʩʪʝ ʬʦʨʤʘʪʘ ɸ1 (594Ĭ841 ʤʤ) ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʤʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

5 ʤʤ ʦʪ ʢʨʘʷ. ʉʣʝʚʘ ʦʩʪʘʚʣʷʶʪ ʧʦʣʝ ʰʠʨʠʥʦʡ 20 ʤʤ. ɺ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʨʘʩʧʦʣʘʛʘʶʪ ʦʩ-

ʥʦʚʥʫʶ ʥʘʜʧʠʩʴ ʨʘʟʤʝʨʦʤ 185Ĭ55 ʤʤ.  ɺ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʫʢʘʟʳʚʘʶʪ ʪʝʤʫ ɺʂʈ, ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʣʠʩʪʘ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʦʚ ʛʨʘʬʠʯʝʩʢʦʡ ʯʘʩʪʠ, ʥʦʤʝʨ ʜʘʥʥʦʛʦ ʣʠʩʪʘ, ʦʙʦʟʥʘʯʝʥʠʝ ʜʦʢʫʤʝʥ-

ʪʘ, ʥʘʟʚʘʥʠʝ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʠ ʛʨʫʧʧʫ. 

           ʄʘʩʰʪʘʙ ʧʣʘʥʠʨʦʚʢʠ ʧʦʤʝʱʝʥʠʡ ʩʫʜʥʘ ʠ ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ ʧʦʣʝ ʯʝʨʪʝʞʘ 

ʙʳʣʦ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʧʦʣʥʝʥʥʳʤ. ʅʘ ʯʝʨʪʝʞʝ ʩʭʝʤʳ ʭʦʣʦʜʠʣʴʥʦʡ ʤʘʰʠʥʳ ( ʚ ʠʟʦʤʝʪʨʠʠ)  ʚʳʧʦʣ-

ʥʷʝʪʩʷ  ʧʝʨʝʯʝʥʴ  ʦʩʥʦʚʥʦʛʦ  ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʤʧʨʝʩʩʦʨʥʦʛʦ ʮʝʭʘ, ʢʦʪʦʨʘʷ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘʜ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʴʶ (ʰʪʘʤʧʦʤ). ɽʩʣʠ ʚ ʩʭʝʤʝ ʧʦʜʦʙʨʘʥʳ ʥʝʩʢʦʣʴʢʦ ʝʜʠʥʠʮ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʤʝʶʱʠʝ ʦʜʠʥʘʢʦʚʫʶ ʤʘʨʢʫ, ʠʤ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʦʜʥʘ ʠ ʪʘ ʞʝ ʧʦʟʠʮʠʷ.  

             

              ʉʭʝʤʫ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʷʶʪ ʧʨʠʙʦʨʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʚʳʧʦʣʥʷʶʪ ʚ ʠʟʦ-

ʤʝʪʨʠʠ ʙʝʟ ʩʦʙʣʶʜʝʥʠʷ ʤʘʩʰʪʘʙʘ, ʥʦ ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʭʦʣʦʜʠʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʣʝʤʝʥʪʳ ʠ ʫʩʪ-

ʨʦʡʩʪʚʘ, ʟʘʧʦʨʥʫʶ ʠ ʨʝʛʫʣʠʨʫʶʱʫʶ ʘʨʤʘʪʫʨʫ, ʚʭʦʜʷʱʠʝ ʚ ʩʭʝʤʫ, ʠʟʦʙʨʘʞʘʶʪ ʚ ʚʠʜʝ ʫʩʣʦʚʥʳʭ 

ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʦʟʥʘʯʝʥʠʡ. ʅʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʫʢʘʟʳʚʘʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʠ ʩʦʩʪʘʚ ʩʨʝʜʳ. 

ʊʨʫʙʦʧʨʦʚʦʜʳ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʙʦʟʥʘʯʘʶʪ ʮʠʬʨʘʤʠ ʠ ʙʫʢʚʘʤʠ ʩʦʛʣʘʩʥʦ çʇʨʘʚʠʣʘʤ ʫʩʪ-

ʨʦʡʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢè ʠ ʜʨʫʛʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ. 

ɹʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʨʘʟʨʳʚʘʭ ʣʠʥʠʡ ʪʨʫʙʦʧʨʦʚʦʜʦʚ.  

      

                         ʇʨʠʥʷʪʳʝ ʩʦʢʨʘʱʝʥʠʷ. 

ʂʄ ï ʢʦʤʧʨʝʩʩʦʨ 

ʂɼ ï ʢʦʥʜʝʥʩʘʪʦʨ 

ʈʊʆ ï ʨʝʛʝʥʝʨʘʪʠʚʥʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ 

ʊʈɺ ï ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʡ ʚʝʥʪʠʣʴ 

ʀ ï ʠʩʧʘʨʠʪʝʣʴ 

ʉɺɼ ï ʩʪʫʧʝʥʴ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʉʅɼ ï ʩʪʫʧʝʥʴ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʇʉ ï ʧʨʦʤʩʦʩʫʜ 

ʍɸ ï ʭʦʣʦʜʠʣʴʥʳʡ ʘʛʝʥʪ 
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1. ʍʆʃʆɼʀʃʔʅʓɽ ɸɻɽʅʊʓ ʀ ʍʃɸɼʆʅʆʉʀʊɽʃʀ 

 

1.1 ʍʦʣʦʜʠʣʴʥʳʝ ʘʛʝʥʪʳ 

               

             ʂ ʭʣʘʜʘʛʝʥʪʘʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʪʨʝʙʦʚʘʥʠʡ: ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ.  

             ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 1. ʆʙʲʸʤʥʘʷ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ qv ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʘʛʝʥʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʦʡ, ʧʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʶʪʩʷ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʘ ʢʦʤʧʨʝʩʩʦʨʘ.        2. ɼʘʚʣʝ-

ʥʠʝ ʭʦʣʦʜʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʚ ʢʦʥʮʝ ʩʞʘʪʠʷ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʣʠʰʢʦʤ ʚʳʩʦʢʠʤ. 3. ɼʘʚʣʝʥʠʝ ʢʠʧʝʥʠʷ 

ʭʦʣʦʜʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʞʝʣʘʪʝʣʴʥʦ ʠʤʝʪʴ ʚʳʰʝ ʘʪʤʦʩʬʝʨʥʦʛʦ, ʧʨʠ ʚʘʢʫʫʤʝ ʚ ʩʠʩʪʝʤʫ ʤʦʞʝʪ ʟʘʩʘʩʳ-

ʚʘʪʴʩʷ ʚʦʟʜʫʭ. 4. ʆʪʥʦʰʝʥʠʝ ʜʘʚʣʝʥʠʷ Pʢ/P0 ʜʦʣʞʥʦ ʙʳʪɹ ʥʝʙʦʣʴʰʠʤ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʫʤʝʥʴʰʘʝʪʩʷ 

ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʨʘʙʦʪʘ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʂʇɼ ʢʦʤʧʨʝʩʩʦʨʘ. 5. ʊʝʧʣʦʪʘ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʙʦʣʴʰʦʡ, ʧʨʠ ʵʪʦʤ ʥʫʞʥʘ ʤʝʥʴʰʝ ʤʘʩʩʘ ʭʦʣʦʜʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʭʦʣʦʜʦ-

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

             ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ: 1. ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʭʦʣʦʜʠʣʴʥʳʝ ʘʛʝʥʪʳ ʨʘʩʪʚʦʨʷʣʠʩʴ ʚ 

ʚʦʜʝ. 2. ɺʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʭʦʣʦʜʠʣʴʥʳʭ ʘʛʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʤʘʩʣʝ. 3. 

ʍʦʣʦʜʠʣʴʥʳʝ ʘʛʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʡʪʨʘʣʴʥʳʤʠ ʢ ʤʝʪʘʣʣʘʤ. 4. ʍʦʣʦʜʠʣʴʥʳʝ ʘʛʝʥʪʳ ʥʝ ʜʦʣʞʥʳ 

ʙʳʪʴ ʛʦʨʶʯʠʤʠ ʠ ʚʟʨʳʚʦʦʧʘʩʥʳʤʠ. 5. ʍʦʣʦʜʠʣʴʥʳʝ ʘʛʝʥʪʳ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʟʘʧʘʭʦʤ ʠ ʮʚʝʪʦʤ, 

ʧʦʟʚʦʣʷʶʱʠʤ ʣʝʛʢʦ ʦʙʥʘʨʫʞʠʪʴ ʫʪʝʯʢʫ. 

             ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. ʍʦʣʦʜʠʣʴʥʳʝ ʘʛʝʥʪʳ ʥʝ ʜʦʣʞʥʳ ʙʳʪɹ ʷʜʦʚʠʪʳʤʠ, ʥʝ ʜʦʣʞʥʳ 

ʚʟrʳʚʘʪʴ ʫʜʫʰʴʷ ʠ ʨʘʟʜʨʘʞʝʥʠʷ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʛʣʘʟ, ʥʦʩʘ ʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʯʝʣʦʚʝʢʘ. 

             ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. ʍʦʣʦʜʠʣʴʥʳʝ ʘʛʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʜʝʰʸʚʳʤʠ ʠ 

ʥʝʜʝʬʠʮʠʪʥʳʤʠ. 

 

              1.2 ʍʣʘʜʦʥʦʩʠʪʝʣʠ 

 

               ʍʣʘʜʦʥʦʩʠʪʝʣʠ - ʵʪʦ ʚʝʱʝʩʪʚʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʪʝʧʣʦʪʘ ʦʪʚʦʜʠʪʩʷ ʦʪ ʦʭʣʘʞʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʝʨʝʜʘʸʪʩʷ 

ʭʣʘʜʘʛʝʥʪʫ. ɺ ʭʦʣʦʜʠʣʴʥʦʡ ʪʝʭʥʠʢʝ ʭʣʘʜʦʥʦʩʠʪʝʣʠ; ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʫʩʪʘʥʦʚʢʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʥʝʞʝʣʘʪʝʣʴʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʭʣʘʜʘʛʝʥʪʘ. ʍʣʘʜʦʥʦʩʠʪʝʣʠ ʜʦʣʞʥʳ ʠʤʝʪʴ: 1) ʥʠʟʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʤʝʨʟʘʥʠʷ; 2) ʙʦʣʴʰʠʝ 

ʪʝʧʣʦʸʤʢʦʩʪʴ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ; 3) ʤʘʣʳʝ ʚʷʟʢʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ; 4) ʭʠʤʠʯʝʩʢʫʶ ʥʝʡʪʨʘʣʴʥʦʩʪʴ ʢ ʤʝʪʘʣʣʘʤ; 5) ʙʝʟʚʨʝʜ-

ʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ; 6) ʥʝʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ. 

ʉʘʤʳʡ ʜʦʩʪʫʧʥʳʡ ʭʣʘʜʦʥʦʩʠʛʛʝʣʴ - ʚʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʫʩʪʘʥʦʚʢʘʭ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ ʧʨʠ t > 0 Áʉ.  ɼʣʷ  t < 0 Áʉ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʩʦʣʝʡ ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ NaCl ʠ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʴʮʠʷ 

ʉʘʉ1ʛ .  ʅʘ ʨʠʩ. 1.1 ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʤʝʨʟʘʥʠʷ ʨʘʩʩʦʣʘ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʠ. 

  
ʈʠʩ. 1.1 ɼʠʘʛʨʘʤʤʘ ʪʝʤʧʝʨʘʪʫʨ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ. 
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        ʂʨʠʚʳʝ ʚʳʜʝʣʝʥʠʷ ʣʴʜʘ  ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʤʝʨʟʘʥʠʷ  

ʫʤʝʥʴʰʘʝʪʩʷ. ɺ ʪʦʯʢʝ ʂ ʨʘʩʪʚʦʨ ʠʤʝʝʪ ʩʘʤʫʶ ʥʠʟʢʫʶ tʟ , ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʢʨʠʦʛʠʜʨʘʪʥʦʡ. ɼʣʷ NaCl  tʟ = -

21,2 Áʉ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 23,1 % ʩʦʣʠ ʠ ʜʣ ̫ʉʘʉ1ʛ   tʟ = -55 Áʉ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 29,9 % ʩʦʣʠ. ʂʨʠʚʳʝ ʚʳʜʝʣʝ-

ʥʠʷ ʩʦʣʠ  ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʰʝ ʢʨʠʦʛʠʜʨʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʩʪʚʦʨʘ ʨʝʟʢʦ ʧʦ-

ʚʳʰʘʝʪʩʷ. 

ʈʘʩʩʦʣʳ ʚʳʟʳʚʘʶʪ ʫʩʠʣʝʥʥʫʶ ʢʦʨʨʦʟʠʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʯʘʩʪʦʡ ʟʘʤʝʥʳ ʪʨʫʙ. ʉ ʮʝʣʴʶ 

ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʦʭʣʘʞʜʘʶʱʠʭ ʧʨʠʙʦʨʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʪʠʪʴ ʤʝʥʝʝ ʢʦʨʨʦʟʠʦʥʥʦ-ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʵʪʠʣʝʥʛʣʠʢʦʣʷ. ʊʝʤʧʝʨʘʪʫʨʘ ʟʘʤʝʨʟʘʥʠʷ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʵʪʠʣʝʥʛʣʠʢʦ-

ʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. 

          ʉʦʜʝʨʞʘʥʠʝ ʵʪʠʣʝʥʛʣʠʢʦʣʷ, %    30 40 50 60 70 

          ʊʝʤʧʝʨʘʪʫʨʘ  ʟʘʤʝʨʟʘʥʠʷ, Áʉ   -16 -25,5 -37,2     -51  -67,2 
 
ʊʘʙʣʠʮʘ 1.1 ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʝʢʦʪʦʨʳʭ ʭʣʘʜʘʛʝʥʪʦʚ 

ʆʙʦʟʥʘʯʝʥʠʝ ʧʦ ʩʠʩʪʝʤʝ 
ʄʦʣʝʢʫ-

ʣʷʨʥʘʷ 

ʤʘʩʩʘ, 

ʢʛ/ʤʦʣʴ 

ʅʦʤʠʥʘ-

ʣʴʥʘʷ ʪʝʤ-

ʧʝʨʘʪʫʨʘ 

ʢʠʧʝʥʠʷ Áʉ 

ʂʨʠʪʠʯʝ-

ʩʢʘʷ ʪʝʤ-

ʧʝʨʘʪʫʨʘ 

Tʢʨ, ,Áʉ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʟʘʤʝʨʟʘʥʠʷ 

Tʟ  ,Áʉ       ʀʉʆ 

 

R718 ɺʦʜʘ 18,016 +100,00 +374,15 0 

R744 ɼʚʫʦʢʠʩʴ ʫʛʣʝʨʦʜʘ 44,010 -78,52    +31,00 -56,6 

R717 ɸʤʤʠʘʢ 17,031 -33,35 +132,40 -77,7 

R11 ʌʪʦʨʪʨʠʭʣʦʨʤʝʪʘʥ 137,390 -23,70 +198,00 -111,0 

R12 ɼʠʬʪʦʨʜʠʭʣʦʨʤʝʪʘʥ 120,920 -29,80 +112,04 -155,0 

R 22 ɼʤʬʪʦʨʭʣʦʨʤʝʪʘʥ 86,480 -40,80    +96,00 -160,0 

R155 ʇʝʥʪʘʬʪʦʨʭʣʦʨʪɻʘʥ 154,480 -38,00    +80,00 -106,0 

R142 1,1-ʜʠʬʪʦʨ-1-ʭʣʦʨʵʪʘʥ 100,480 -9,21 +137,10 -130,8 

R113 1,  1,2-ʪʨʠʬʪʦʨʪʨʠʭʣʦʨʵʪʘʥ 187,390 +47,68 +214,10 -36,6 

R13 ʊʨʠʬʪʦʨʭʣʦʨʤʝʪʘʥ 104,470 -81,50    +28,78 -180,0 

R14 ʊʝʪʨʘʬʪʦʨʤʝʪʘʥ 88,000 -127,80     -45,45 -190,9 

R134a CHFCP  -26,50   

R401A   -33,00   
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