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ɿɸɻɸʃʔʅɯ ʇʆʃʆɾɽʅʅʗ 

 

ɺʠʢʦʥʘʥʥʷ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʫ ʟ ʦʧʘʣʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʾ ʙʫʜʽʚʣʽ ʜʦʟʚʦʣʷʻ 

ʩʪʫʜʝʥʪʫ ʟʘʢʨʽʧʠʪʠ ʽ ʫʟʘʛʘʣʴʥʠʪʠ ʟʥʘʥʥʷ ʟ ʢʫʨʩʫ "ʆʧʘʣʝʥʥʷ", ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʩʘʤʦʩʪʽʡʥʦ ʚʠʨʽʰʫʚʘʪʠ ʧʠʪʘʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʚʦʜʷʥʦʛʦ ʦʧʘʣʝʥʥʷ ʥʘ 

ʧʽʜʩʪʘʚʽ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʽ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʦʪʨʠʤʘʥʠʭ ʫ ʧʨʦʮʝʩʽ ʥʘ-

ʚʯʘʥʥʷ. 

ʂʫʨʩʦʚʠʡ ʧʨʦʝʢʪ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ, 

ʚʠʜʘʥʦʛʦ ʢʘʬʝʜʨʦʶ. ɺ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʟʘʧʨʦʝʢʪʫʚʘʪʠ 

ʜʣʷ ʧôʷʪʠ ʧʦʚʝʨʭʦʚʦʾ ʛʨʦʤʘʜʩʴʢʦʾ ʙʫʜʽʚʣʽ ʩʠʩʪʝʤʫ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʦʜʷʥʦʛʦ 

ʦʧʘʣʝʥʥʷ ʟ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷʤ ʚʽʜ ʊɽʎ. 

ʄʝʪʘ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ - ʜʘʪʠ ʧʦʷʩʥʝʥʥʷ ʱʦʜʦ ʩʢʣʘʜʫ ʽ ʟʤʽʩʪʫ ʢʫʨ-

ʩʦʚʦʛʦ ʧʨʦʝʢʪʫ, ʚʠʢʣʘʩʪʠ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʾʾ ʦʬʦʨʤʣʝʥʥʷ, ʜʘʪʠ ʚ ʫʟʘʛʘʣʴ-

ʥʝʥʦʤʫ ʚʠʛʣʷʜʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʠʭ ʨʦʟʜʽʣʽʚ ʽ ʥʘʚʝʩʪʠ ʦʩ-

ʥʦʚʥʽ ʜʦʚʽʜʢʦʚʽ ʤʘʪʝʨʽʘʣʠ. 

 

1. ʉʂʃɸɼ ɯ ʆʌʆʈʄʃɽʅʅʗ ʂʋʈʉʆɺʆɻʆ ʇʈʆɽʂʊʋ 

 

ʂʫʨʩʦʚʠʡ ʧʨʦʝʢʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ ʽ 

ʛʨʘʬʽʯʥʦʾ ʯʘʩʪʠʥʠ. ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʦʪʠ ʥʘʣʝʞʠʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʘʥʠʤʠ, 

ʥʘʚʝʜʝʥʠʤʠ ʚ ʜʦʜʘʪʢʘʭ ɸ-ʊ. ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʪʝʢʩʪʦʚʠʭ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʥʘʚʝʜʝʥʽ ʚ [1-3]. 

 

1.1. ʈʦʟʨʘʭʫʥʢʦʚʦ-ʧʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ 

 

ʈʦʟʨʘʭʫʥʢʦʚʦ-ʧʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʽ ʨʦʟʜʽ-

ʣʠ: 

     1. ɺʩʪʫʧ. 

     2. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

     3. ʆʧʠʩ ʨʽʰʝʥʴ, ʧʨʠʡʥʷʪʠʭ ʟʛʽʜʥʦ ʪʝʧʣʦʪʝʭʥʽʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʦʛʦʨʦ-

ʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

     4. ɺʠʟʥʘʯʝʥʥʷ ʚʪʨʘʪ ʪʝʧʣʦʪʠ ʧʨʠʤʽʱʝʥʥʷʤʠ. 

     5. ʆʧʠʩ ʧʨʠʡʥʷʪʦʾ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ. 

     6. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ. 

     7. ɻʽʜʨʘʚʣʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ. 

     8. ʈʦʟʨʘʭʫʥʦʢ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. 

     9. ʇʽʜʙʽʨ ʦʙʣʘʜʥʘʥʥʷ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ. 

     10. ʇʝʨʝʣʽʢ ʣʽʪʝʨʘʪʫʨʠ. 
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1.2. ɻʨʘʬʽʯʥʘ ʯʘʩʪʠʥʘ 

 

ɻʨʘʬʽʯʥʫ ʯʘʩʪʠʥʫ ʚʠʢʦʥʫʶʪʴ ʥʘ ʜʚʦʭ ʣʠʩʪʘʭ ʢʨʝʩʣʷʨʩʴʢʦʛʦ ʧʘʧʝʨʫ ʬʦ-

ʨʤʘʪʫ ɸ1 ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ [1-3]. ʂʨʝʩʣʝʥʥʷ ʧʦʚʠʥʥʦ ʤʘʪʠ ʩʪʘʥʜʘʨʪʥʽ ʨʘʤʢʫ 

ʟ ʧʦʣʷʤʠ ʽ ʰʪʘʤʧ, ʚ ʷʢʦʤʫ ʚʢʘʟʫʶʪʴ ʥʘʟʚʫ ʢʫʨʩʦʚʦʾ ʨʦʙʦʪʠ, ʥʘʡʤʝʥʫʚʘʥʥʷ 

ʢʨʝʩʣʝʥʥʷ, ʤʘʩʰʪʘʙ, ʧʨʽʟʚʠʱʘ ʚʠʢʦʥʘʚʮʷ ʽ ʢʝʨʽʚʥʠʢʘ, ʜʘʪʫ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ. 

ʅʘ ʧʝʨʰʦʤʫ ʣʠʩʪʽ ʚʠʢʦʥʫʶʪʴ: ʧʣʘʥʠ ʙʫʜʽʚʣʽ ʚ ʤʘʩʰʪʘʙʽ 1:100 (ʧʣʘʥ 

ʛʦʨʠʱʘ ʘʙʦ ʚʝʨʭʥʴʦʛʦ ʧʦʚʝʨʭʫ, ʧʣʘʥ ʪʠʧʦʚʦʛʦ ʧʦʚʝʨʭʫ, ʧʣʘʥ ʧʽʜʚʘʣʫ ʘʙʦ 

ʧʝʨʰʦʛʦ ʧʦʚʝʨʭʫ) ʽ ʩʧʝʮʠʬʽʢʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʥʘ ʜʨʫʛʦʤʫ ʣʠʩʪʽ 

ʚʠʢʦʥʫʶʪʴ ʘʢʩʦʥʦʤʝʪʨʠʯʥʫ ʩʭʝʤʫ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ, ʚʫʟʣʠ ʭʘʨʘʢʪʝʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʩʭʝʤʫ ʪʝʧʣʦʚʦʛʦ ʧʫʥʢʪʫ. ɺʫʟʣʠ ʩʠʩʪʝʤ ʚʠʢʦʥʫʶʪʴ ʫ ʤʘʩʪhʘʙʽ 1:20 

ʘʙʦ 1:50, ʧʨʠ ʜʝʪʘʣʴʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ ʚʫʟʣʽʚ - ʫ ʤʘʩʰʪʘʙʽ 1:2, 1:5 ʘʙʦ 1:10. 

ʅʘ ʧʣʘʥʘʭ ʙʫʜʽʚʣʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʢʘʟʘʥʽ: ʦʩʽ ʙʫʜʽʚʣʽ, ʦʩʥʦʚʥʽ ʨʦʟʤʽʨʠ 

ʤʽʞ ʦʩʷʤʠ, ʥʦʤʝʨʠ ʚʩʽʭ ʧʨʠʤʽʱʝʥʴ, ʧʦʟʥʘʯʢʫ ʧʦʚʝʨʭʫ, ʪʝʧʣʦʚʠʡ ʚʚʽʜ (ʫʤʦʚ-

ʥʦ), ʪʨʫʙʦʧʨʦʚʦʜʠ ʧʦʜʘʚʘʣʴʥʦʾ ʽ ʟʚʦʨʦʪʥʦʾ ʤʘʛʽʩʪʨʘʣʝʡ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʟ 

ʫʭʠʣʘʤʠ ʽ ʜʽʘʤʝʪʨʘʤʠ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʽʣʷʥʦʢ, ʩʪʦʷʢʠ ʟ ʫʢʘʟʽʚʢʦʶ ʾʭ ʧʦʨʷʜʢʦ-

ʚʦʛʦ ʥʦʤʝʨʘ (ʥʫʤʝʨʘʮʽʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʣʽʚʦʛʦ ʚʝʨʭʥʴʦʛʦ ʢʫʪʘ), ʦʧʘʣʶʚʘʣʴʥʽ 

ʧʨʠʣʘʜʠ ʟ ʫʢʘʟʽʚʢʦʶ ʢʽʣʴʢʦʩʪʽ ʩʝʢʮʽʡ ʘʙʦ ʪʠʧʫ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ, ʟʘʧʽ-

ʨʥʦ-ʨʝʛʫʣʶʶʯʘ ʘʨʤʘʪʫʨʘ, ʧʨʠʩʪʨʦʾ ʜʣʷ ʚʠʧʫʩʢʫ ʧʦʚʽʪʨʷ ʽ ʚʦʜʠ. ʇʣʘʥʠ ʚʝʨʭ-

ʥʽʭ ʧʦʚʝʨʭʽʚ ʨʦʟʤʽʱʫʶʪʴ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʣʠʩʪʘ, ʘ ʥʠʞʥʽʭ ʫ ʥʠʞʥʽʡ. ʅʦʤʝʨʠ 

ʩʪʦʷʢʽʚ ʽ ʢʽʣʴʢʽʩʪʴ ʩʝʢʮʽʡ ʧʨʠʣʘʜʽʚ ʧʨʦʩʪʘʚʣʷʶʪʴ ʟ ʟʦʚʥʽʰʥʴʦʛʦ ʙʦʢʫ ʟʦʚʥʽʰ-

ʥʽʭ ʩʪʽʥ. 

ɽʣʝʤʝʥʪʠ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ ʥʘ ʢʨʝʩʣʝʥʥʽ ʧʦʢʘʟʫʶʪʴ ʦʩʥʦʚʥʦʶ ʪʦʚʩʪʦʶ 

ʣʽʥʽʻʶ, ʙʫʜʽʚʝʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ - ʪʦʥʢʦʶ ʣʽʥʽʻʶ, ʧʽʜʧʽʜʣʦʛʦʚʽ ʢʘʥʘʣʠ - ʧʫʥʢ-

ʪʠʨʦʤ. ɽʣʝʤʝʥʪʘʤ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ ʧʨʠʚʣʘʩʥʶʶʪʴ ʧʦʟʥʘʯʝʥʥʷ, ʱʦ ʩʢʣʘʜʘ-

ʶʪʴʩʷ ʟ ʤʘʨʢʠ (ʪʘʙʣ.1) ʽ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʫ ʝʣʝʤʝʥʪʫ ʚ ʤʝʞʘʭ ʤʘʨʢʠ (ʥʘ-

ʧʨʠʢʣʘʜ, ʉʪ1, ʉʪ2. ɼʦʧʫʩʢʘʻʪʴʩʷ ʽʥʜʝʢʩʘʮʽʷ ʩʪʦʷʢʽʚ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ ʧʨʦʧʠʩ-

ʥʠʤʠ ʙʫʢʚʘʤʠ ʚ ʤʝʞʘʭ ʧʦʟʥʘʯʝʥʥʷ ʩʪʦʷʢʘ (ʥʘʧʨʠʢʣʘʜ, ʉʪ2ɸ, ʉʪ2ɹ). 

ʊʘʙʣʠʮʷ 1 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʘ ʄʘʨʢʘ 

ʉʪʦʷʢ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʉʪ  

ɻʦʣʦʚʥʠʡ ʩʪʦʷʢ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ɻʉʪ  

ʂʦʤʧʝʥʩʘʪʦʨ ʂ 

 

ʇʦʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʘ ʪʨʫʙʦʧʨʦʚʦʜʫ ʥʘʥʦʩʷʪʴ ʥʘ ʧʦʣʢʫ ʣʽʥʽʾ-ʚʠʥʝʩʝʥʥʷ. 

ʋ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʥʘ ʧʦʣʢʫ ʣʽʥʽʾ-ʚʠʥʝʩʝʥʥʷ ʥʘʥʦʩʷʪʴ ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚʝ 

ʧʦʟʥʘʯʝʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʜʽʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚʢʘʟʫʶʪʴ ʧʽʜ ʧʦʣʠʮʝʶ ʣʽ-

ʥʽʾ-ʚʠʥʝʩʝʥʥʷ (ʨʠʩ.1ʘ). ɼʣʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʟʽ ʩʪʘʣʝʚʠʭ ʚʦʜʦʛʘʟʦʧʨʦʚʽʜʥʠʭ 

ʪʨʫʙ ʫʢʘʟʫʶʪʴ ʜʽʘʤʝʪʨ ʫʤʦʚʥʦʛʦ ʧʨʦʭʦʜʫ (ʨʠʩ.1ʙ). ɼʣʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʟʽ ʩʪʘ-
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ʣʝʚʠʭ ʵʣʝʢʪʨʦʩʚʘʨʥʳʭ ʽ ʽʥʰʠʭ ʪʨʫʙ ʫʢʘʟʫʶʪʴ ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʽ ʪʦʚʱʠʥʫ 

ʩʪʽʥʢʠ (ʨʠʩ. 1ʚ). 

 
ʈʠʩ.1 ʇʦʟʥʘʯʝʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ 

 

ʇʨʠʢʣʘʜ ʢʨʝʩʣʝʥʥʷ ʧʣʘʥʫ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.2 

 
ʈʠʩ.2 ʇʨʠʢʣʘʜ ʢʨʝʩʣʝʥʥʷ ʧʣʘʥʫ 

ʇʨʠʤʽʪʢʘ: ʧʨʠʢʣʘʜ ʢʨʝʩʣʝʥʥʷ ʥʘʚʝʜʝʥʦ ʨʦʩʽʡʩʴʢʦʶ ʤʦʚʦʶ. ɺ ʢʫʨʩʦʚʦʤʫ ʧʨʦ-

ʝʢʪʽ ʢʨʝʩʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʦʧʠʩʫʚʘʪʠ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ. 
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ʉʭʝʤʫ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʢʨʝʩʣʷʪʴ ʚ ʘʢʩʦʥʦʤʝʪʨʠʯʥʽʡ ʧʨʦʝʢʮʽʾ ʟ ʜʦ-

ʪʨʠʤʘʥʥʷʤ ʤʘʩʰʪʘʙʫ (1:100). ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʣʽʥʽʾ ʩʭʝʤʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʨʫʙʦ-

ʧʨʦʚʦʜʘʤ, ʨʦʟʪʘʰʦʚʘʥʠʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʥʘ ʧʣʘʥʘʭ, ʘ ʣʽʥʽʾ, ʨʦʟʛʦʨʥʝʥʽ ʧʽʜ ʢʫ-

ʪʦʤ 45Á - ʚʽʜʧʦʚʽʜʥʠʤ ʚʝʨʪʠʢʘʣʴʥʠʤ ʣʽʥʽʷʤ ʧʣʘʥʫ. ʇʨʠ ʥʘʢʣʘʜʝʥʥʽ ʣʽʥʽʡ, ʱʦ 

ʧʦʟʥʘʯʘʶʪʴ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ, ʷʢʽ ʥʝ ʟ'ʻʜʥʘʥʽ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʪʽ ʣʽʥʽʾ, 

ʱʦ ʨʦʟʤʽʱʝʥʽ ʜʘʣʽ ʚʽʜ ʩʧʦʩʪʝʨʽʛʘʯʘ, ʨʦʟʨʠʚʘʶʪʴʩʷ. ɼʣʷ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʥʘʢʣʘʜʝʥʴ ʣʽʥʽʡ ʽ ʟʨʫʯʥʦʩʪʽ ʯʠʪʘʥʥʷ ʩʭʝʤʠ ʚʦʥʘ ʜʽʣʠʪʴʩʷ ʥʘ ʜʚʘ ʬʨʘʛʤʝʥʪʠ, 

ʧʨʠ ʮʴʦʤʫ ʯʘʩʪʠʥʘ ʾʾ, ʱʦ ʚʢʣʶʯʘʻ ʩʪʦʷʢʠ ʧʝʨʝʜʥʴʦʛʦ ʧʣʘʥʫ ʽ ʟ'ʻʜʥʘʥʽ ʟ ʥʠʤʠ 

ʤʘʛʽʩʪʨʘʣʽ, ʦʧʫʩʢʘʻʪʴʩʷ ʥʠʞʯʝ ʜʨʫʛʦʛʦ ʬʨʘʛʤʝʥʪʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʪʦʷʢʽʚ ʽ 

ʤʘʛʽʩʪʨʘʣʝʡ ʟʘʜʥʴʦʛʦ ʧʣʘʥʫ. ʈʦʟʨʠʚʠ ʤʘʛʽʩʪʨʘʣʝʡ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʮʴʦʤʫ, 

ʧʦʟʥʘʯʘʶʪʴʩʷ ʤʘʣʠʤʠ ʣʽʪʝʨʘʤʠ ʽ ʟ'ʻʜʥʫʶʪʴʩʷ ʥʠʟʢʦʶ ʢʨʘʧʦʢ. 

ʅʘ ʩʭʝʤʽ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʚʢʘʟʫʶʪʴ: ʪʝʧʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʥʘʧʽʨ ʥʘ 

ʚʚʦʜʽ ʪʝʧʣʦʥʦʩʽʷ, ʜʽʘʤʝʪʨʠ ʜʽʣʷʥʦʢ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ ʢʽʣʴʮʷ, 

ʫʭʠʣʠ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʥʦʤʝʨʠ ʩʪʦʷʢʽʚ ʽ ʧʦʟʥʘʯʢʠ ʦʩʝʡ ʪʨʫʙʦʧ-

ʨʦʚʦʜʽʚ ʽ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʩʭʝʤʽ ʧʦʚʠʥʥʦ ʙʫʪʠ ʨʦʟʩʪʘʚ-

ʣʝʥʦ ʟʘʧʽʨʥʦ-ʨʝʛʫʣʶʶʯʫ ʘʨʤʘʪʫʨʫ ʽ ʧʨʠʩʪʨʦʾ ʜʣʷ ʚʠʧʫʩʢʫ ʧʦʚʽʪʨʷ ʽ ʚʦʜʠ. 

 
ʈʠʩ.3 ʇʨʠʢʣʘʜ ʢʨʝʩʣʝʥʥʷ ʩʭʝʤʠ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ 

ʇʨʠʤʽʪʢʘ: ʧʨʠʢʣʘʜ ʢʨʝʩʣʝʥʥʷ ʥʘʚʝʜʝʥʦ ʨʦʩʽʡʩʴʢʦʶ ʤʦʚʦʶ. ɺ ʢʫʨʩʦʚʦʤʫ ʧʨʦ-

ʝʢʪʽ ʢʨʝʩʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʦʧʠʩʫʚʘʪʠ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ. 
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ʉʧʝʮʠʬʽʢʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʽ ʦʙʣʘʜʥʘʥʥʷ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʨʦʟʤʽʱʫʶʪʴ 

ʥʘʜ ʰʪʘʤʧʦʤ ʽ ʟʘʧʦʚʥʶʶʪʴ ʟʚʝʨʭʫ ʚʥʠʟ ʟʘ ʬʦʨʤʦʶ, ʷʢʫ ʥʘʚʝʜʝʥʦ ʚ ʨʦʟʜʽʣʽ 

2.7, ʨʠʩ. 12. 

ʉʭʝʤʫ ʪʝʧʣʦʚʦʛʦ ʚʚʦʜʫ ʚʠʢʦʥʫʶʪʴ ʚ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʥʷʭ ʟ ʝʢʩʧʣʽʢʘ-

ʮʽʻʶ ʟʘʧʽʨʥʦ-ʨʝʛʫʣʶʶʯʦʾ ʽ ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʘʨʤʘʪʫʨʠ. 

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʢʨʝʩʣʝʥʥʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ [3]. 

 

1.3. ɺʠʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ 

 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʫʨʩʦʚʦʾ ʨʦʙʦʪʠ (ʥʘʷʚʥʠʡ ʥʘʧʽʨ ʥʘ ʚʚʦʜʽ 

ʪʝʧʣʦʥʦʩʽʷ, ʧʣʘʥ ʙʫʜʽʚʣʽ, ʚ ʷʢʦʤʫ ʧʨʦʝʢʪʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ ʽ ʪ. ʽ.) 

ʧʨʠʡʤʘʻʤʦ ʟʘ ʜʦʜ. ɸ, ʪʘʙʣ ɸ.1; ʟʘ ʧʦʨʷʜʢʦʚʠʤ ʥʦʤʝʨʦʤ ʩʪʫʜʝʥʪʘ ʟ ʞʫʨʥʘʣʫ 

ʛʨʫʧʠ. ʂʣʽʤʘʪʦʣʦʛʽʯʥʽ ʜʘʥʽ ʨʘʡʦʥʫ ʙʫʜʽʚʥʠʮʪʚʘ ʧʨʠʡʤʘʻʤʦ ʟʘ ʦʩʪʘʥʥʴʦʶ ʮʠ-

ʬʨʦʶ ʥʦʤʝʨʘ ʰʠʬʨʫ ʥʦʤʝʨʘ ʟʘʣʽʢʦʚʦʾ ʢʥʠʞʢʠ ʟʘ ʪʘʙʣ ɸ.2. ʇʣʘʥʠ ʙʫʜʽʚʝʣʴ 

ʚʠʙʠʨʘʶʪʴʩʷ ʟʘ ʪʘʙʣ.. ɸ.1, ʨʠʩ. ɸ.1éé.ɸ.21 

ɼʘʥʽ ʧʨʦ ʧʫʥʢʪ ʙʫʜʽʚʥʠʮʪʚʘ, ʢʦʥʩʪʨʫʢʮʽʶ ʽ ʤʘʪʝʨʽʘʣ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʚʽ-

ʢʦʥ ʽ ʧʦʢʨʠʪʪʷ ʚʠʙʠʨʘʻʤʦ ʟ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʨʦʟʨʘʭʫʥʢʽʚ ʢʫʨʩʦʚʦʾ ʨʦʙʦʪʠ 

Ăʊʝʧʣʦʚʠʡ ʽ ʚʦʣʦʛʽʩʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʽʚʝʣʴò, 

ʘʣʝ ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʚʘʥʥʶ ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʽʚʣʽ ʥʝ ʧʦʚʠʥʝʥ ʙʫʪʠ ʤʝʥʰʠʤ ʟʘ 

ʥʦʨʤʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ, ʱʦ ʥʘʚʝʜʝʥʦ ʫ ʜʦʜʘʪʢʫ ɹ. 

ʋʩʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʟʘʧʠʩʫʻʤʦ ʚ ʨʦʟʜʽʣʽ 2 ʽ 3 ʨʦʟʨʘʭʫʥʢʦʚʦ-ʧʦʷʩʥʶʚʘʣʴʥʦʾ 

ʟʘʧʠʩʢʠ. 

 

2. ɺʂɸɿɯɺʂʀ ɼʆ ɺʀʂʆʅɸʅʅʗ 

 

ʆʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʧʨʘʮʽ ʽ ʚʽʜʧʦʯʠʥʢʫ ʣʶʜʠʥʠ ʚ ʩʫʯʘʩʥʠʭ ʞʠʪʣʦʚʠʭ, 

ʛʨʦʤʘʜʩʴʢʠʭ ʽ ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʣʷʭ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʽʥʞʝʥʝʨʥʽ ʩʠʩʪʝ-

ʤʠ ʪʝʧʣʦ- ʽ ʛʘʟʦʧʦʩʪʘʯʘʥʥʷ, ʚʝʥʪʠʣʷʮʽʾ ʽ ʢʦʥʜʠʮʽʶʚʘʥʥʷ. 

ɺʠʢʦʥʘʥʥʷ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʥʷʭ, 

ʧʨʠ ʮʴʦʤʫ ʚʠʨʽʰʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩ ʪʝʭʥʽʯʥʠʭ ʧʠʪʘʥʴ, ʟʚ'ʷʟʘʥʠʭ ʟ ʧʨʦʝʢʪʫʚʘʥ-

ʥʷʤ ʩʠʩʪʝʤʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʦʜʷʥʦʛʦ ʦʧʘʣʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʾ ʙʫʜʽʚʣʽ, ʨʦʟʨʘʭʦ-

ʚʫʶʪʴʩʷ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ. 

ɺ ʙʫʜʽʚʣʷʭ ʷʢʽ ʦʧʘʣʶʶʪʴʩʷ, ʢʦʣʠ ʽʩʥʫʻ ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʤʽʞ ʚʥʫʪ-

ʨʽʰʥʽʤ ʽ ʟʦʚʥʽʰʥʽʤ ʧʦʚʽʪʨʷʤ, ʪʝʧʣʦʪʘ ʚʪʨʘʯʘʻʪʴʩʷ ʢʨʽʟʴ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ - ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ, ʧʝʨʝʢʨʠʪʪʷ, ʧʽʜʣʦʛʫ ʽ ʩʚʽʪʣʦʧʨʦʟʦʨʽ ʦʛʦʨʦʜʞʫ-

ʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ï ʚʽʢʥʘ, ʣʽʭʪʘʨʽ. 

ʉʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ ʧʦʚʠʥʥʘ ʧʦʧʦʚʥʶʚʘʪʠ ʮʽ ʚʪʨʘʪʠ, ʧʽʜʪʨʠʤʫʶʯʠ ʚ 

ʧʨʠʤʽʱʝʥʥʷʭ ʚʥʫʪʨʽʰʥʶ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ. ʂʨʽʤ 

ʪʦʛʦ ʪʝʧʣʦʪʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʦʛʨʽʚ ʟʦʚʥʽh ʥʴʦʛʦ ʧʦʚʽʪʨʷ, ʷʢʝ ʧʦʪʨʘʧʣʷʻ ʚ 

ʧʨʠʤʽʱʝʥʥʷ ʢʨʽʟʴ ʱʽʣʠʥʠ ʧʨʠʪʚʦʨʽʚ ʚʽʢʦʥ ʽ ʧʨʠ ʚʽʜʯʠʥʝʥʥʽ ʟʦʚʥʽʰʥʽʭ ʜʚʝʨʝʡ. 
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ʇʨʘʚʠʣʴʥʦ ʦʙʨʘʥʝ ʨʽʰʝʥʥʷ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʦʙˇʨʫʥʪʦ-

ʚʘʥʘ ʚʝʣʠʯʠʥʘ ʾʭ ʦʧʦʨʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʪʨʽʙʥʠʡ ʤʽʢʨʦʢʣʤ̔ʘʪ ʽ 

ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʣʽ. 

 

2.1. ʊʝʧʣʦʪʝʭʥʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʙʫʜʽʚʣʽ, ʷʢʘ ʧʨʦʝʢʪʫʻʪʴʩʷ 

 

ʊʝʧʣʦʪʝʭʥʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʢʦʥʘʥʦ ʫ 

ʢʫʨʩʦʚʽʡ ʨʦʙʦʪʽ Ăʊʝʧʣʦʚʠʡ ʽ ʚʦʣʦʛʽʩʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩ-

ʪʨʫʢʮʽʡ ʙʫʜʽʚʝʣʴò ʢʫʨʩʫ Ăɹʫʜʽʚʝʣʴʥʘ ʪʝʧʣʦʬʽʟʠʢʘò, ʪʦʤʫ ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʥʝ-

ʦʙʭʽʜʥʦ ʧʨʠʚʝʩʪʠ ʦʧʠʩ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (ʤʘʪʝʨʽʘʣ ʰʘʨʽʚ ʦʛʦʨʦ-

ʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʪʦʚʱʠʥʠ ʰʘʨʽʚ, ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʚʘʥʥʶ). ʎʽ ʜʘʥʽ 

ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ, ʚʽʢʦʥ ʽ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪ-

ʨʽʰʥʽʭ ʜʚʝʨʝʡ, ʛʦʨʠʱʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ, ʘʙʦ ʙʝʟ ʛʦʨʠʱʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʧʽʜʣʦʛʠ 

ʧʝʨʰʦʛʦ ʧʦʚʝʨʭʫ, ʘʙʦ ʧʝʨʝʢʨʠʪʪʷ ʥʘʜ ʧʽʜʚʘʣʦʤ. 

ɿʘ ʬʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʦʧʦʨʽʚ ʪʝʧʣʦʧʝʨʝʜʘʚʘʥʥʶ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʥʦʨ-

ʤʘʪʠʚʥʽ ʦʧʦʨʠ ʪʝʧʣʦʧʝʨʝʜʘʚʘʥʥʶ ʟʛʽʜʥʦ ʜʦʜʘʪʢʘ ɹ [5] ʪʘʢʠʤ ʯʠʥʦʤ: 1) ʥʝʦʙ-

ʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʤʽʩʪʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʘ ʙʫʜʽʚʣʷ ʟʘ ʨʠʩ. 

ɹ.1; 2) ʚʠʟʥʘʯʠʪʠ ʪʝʤʧʝʨʘʪʫʨʥʫ ʟʦʥʫ ʙʫʜʽʚʥʠʮʪʚʘ; 3) ʟ ʪʘʙʣ. ɹ.1 ʚʠʧʠʩʘʪʠ 

ʦʧʦʨʠ ʪʝʧʣʦʧʝʨʝʜʘʚʘʥʥʶ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (ʩʪʽʥ, ʚʽʢʦʥ, ʧʽʜʚʘ-

ʣʴʥʦʛʦ, ʛʦʨʠʱʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ, ʘʙʦ ʙʝʟ ʛʦʨʠʱʥʦʛʦ ʧʦʢʨʠʪʪʷ). ɼʣʷ ʚʽʢʦʥ, ʟʘ 

ʚʠʟʥʘʯʝʥʠʤ ʦʧʦʨʦʤ ʪʝʧʣʦʧʝʨʝʜʘʚʘʥʥʶ ʟʘ ʜʦʜʘʪʢʦʤ ɺ ʚʠʙʨʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ 

ʩʚʽʪʣʦʧʨʦʟʦʨʦʾ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʚʪʨʘʪ ʧʽʜʚʘʣʴʥʠʭ ʧʨʠʤʽʱʝʥʴ ʟʘ ʚʠʩʦʪʫ ʥʘʜʟʝʤʥʦʾ 

ʯʘʩʪʠʥʠ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʧʨʠʡʤʘʶʪʴ ʚʽʜʩʪʘʥʴ ʚʽʜ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʜʦ ʧʦʚʝʨʭʥʽ 

ʧʽʜʣʦʛʠ ʧʝʨʰʦʛʦ ʧʦʚʝʨʭʫ. ʇʽʜʟʝʤʥʽ ʯʘʩʪʠʥʠ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ 

ʧʽʜʣʦʛʘ ʥʘ ˇʨʫʥʪʽ. ʈʦʟʙʠʚʢʫ ʥʘ ʟʦʥʠ (ʩʤʫʛʠ ʰʠʨʠʥʦʶ 2,0 ʤ) ʧʦʯʠʥʘʻʤʦ ʚʽʜ ʨʽ-

ʚʥʷ ʟʝʤʣʽ, ʧʨʦʜʦʚʞʫʶʯʠ ʫʥʠʟ ʧʦ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʜʦ ʩʪʠʢʫ ʧʽʜʟʝʤʥʦʾ ʯʘ-

ʩʪʠʥʠ ʩʪʽʥʠ ʟ ʧʽʜʣʦʛʦʶ ʽ ʜʘʣʽ ʧʦ ʧʦʚʝʨʭʥʽ ʧʽʜʣʦʛʠ. ʇʨʠ ʮʴʦʤʫ ʟ ʧʣʦʱʽ ʧʝʨʰʦʾ 

ʟʦʥʠ ʚʠʢʣʶʯʘʻʤʦ ʜʣʷ ʦʢʨʝʤʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʣʦʱʽ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʽ ʚʽʢʦʥ, ʱʦ 

ʚʠʭʦʜʷʪʴ ʫ ʧʨʠʷʤʢʠ. ʗʢʱʦ ʥʫʤʝʨʘʮʽʷ ʟʦʥ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜ ʟʦʚʥʽʰʥʴʦʾ ʩʪʽʥʠ, 

ʧʦʨʷʜʦʢ ʨʦʟʙʠʚʢʠ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 4. 

ʆʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚ ʢʦʞʥʽʡ ʟʦʥʽ (ʘʙʦ ʾʾ ʯʘʩʪʠʥʠ ʚ ʩʪʠʢʫ ʩʪʽʥʠ ʽ ʧʽʜʣʦ-

ʛʠ ʚʠʟʥʘʯʘʻʤʦ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʧʽʜʣʦʛʠ: 

ʘ) ʥʝʫʪʝʧʣʝʥʦʾ ʧʽʜʣʦʛʠ ʥʘ ˇʨʫʥʪʽ [ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʰʘʨʽʚ ʙʽʣʴʰ 1,2 

ɺʪ/(ʤĀÁʉ) - ʜʣʷ ʩʤʫʛʠ, ʥʘʡʙʣʠʞʯʦʾ ʜʦ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ (I ʟʦʥʘ) Rʅʇ = 2,1; ʜʣʷ 

ʥʘʩʪʫʧʥʦʾ ʩʤʫʛʠ (II ʟʦʥʘ) Rʅʇ = 4,3; ʜʣʷ ʪʨʝʪʴʦʾ ʩʤʫʛʠ (III ʟʦʥʘ) Rʅʇ = 8,6; ʜʣʷ 

ʽʥʰʦʾ ʧʣʦʱʽ ʧʽʜʣʦʛʠ ʚ ʛʣʠʙʠʥʽ ʧʨʠʤʽʱʝʥʴ (IV ʟʦʥʘ) Rʅʇ = 14,2 ʤĀÁʉ/ɺʪ; 

ʙ) ʫʪʝʧʣʝʥʦʾ ʧʽʜʣʦʛʠ ˇʨʫʥʪʽ [ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʰʘʨʽʚ ʤʝʥʰ 1,2 ɺʪ/(ʤĀÁʉ) -

ʜʣʷ ʢʦʞʥʦʾ ʟ ʯʦʪʠʨʴʦʭ ʟʦʥ Rʆ ʧʦ ʬʦʨʤʫʣʽ Rʇ = Rʅʇ+ ×( ʐʋ/ ʣ ʐʋ), 
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1- ʟʝʤʣʷ, 2 ï ʟʦʚʥʽʰ-

ʥ ̫ʩʪʽʥʘ, 3 ʧʽʜʚʘʣʴʥʝ 

ʧʝʨʝʢʨʠʪʪʷ, 4 ï ʚʽʢʥʦ, 

ʚʽʜʣʦʛʘ 

 

ʈʠʩ.4 ʈʦʟʙʠʪʪʷ ʟʘ-

ʛʣʠʙʣʝʥʦʾ ʯʘʩʪʠʥʠ 

ʩʪʽʥ ʽ ʧʽʜʣʦʛʠ ʦʧʘʣʶ-

ʚʘʥʦʛʦ ʧʽʜʚʘʣʘ ʥʘ ʟʦ-

ʥʠ 

 

 

 

 

 

 

ʜʝ  ʐʋ ʽ ʣ ʐʋ - ʪʦʚʱʠʥʘ ʽ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʢʦʞʥʦʛʦ ʰʘʨʫ ʫʪʝʧʣʶ-

ʚʘʯʘ;  

ʚ) ʫʪʝʧʣʝʥʦʾ ʧʽʜʣʦʛʠ ʥʘ ʣʘʛʘʭ - ʜʣʷ ʢʦʞʥʦʾ ʟ ʯʦʪʠʨʴʦʭ ʟʦʥ Rʆ ʧʦ ʬʦʨʤʫʣʽ 

 

Rʇ = 1,18 [Rʅʇ+ ×( ʐʋ/  ʐʋ)]   (2.1) 

 

 ʅʝʦʙʭʽʜʥʠʡ ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʜʣʷ ʜʚʝʨʝʡ Rʜʚ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʪʘʙʣʠʮʝʶ 

ɹ.1 ʜʦʜʘʪʢʘ ɹ 

 

2.2. ɺʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʤʽʱʝʥʴ ʙʫʜʽʚʣʽ 

 

       1. ʈʦʟʨʘʭʫʥʢʦʚʘ ʪʝʧʣʦʚʘ ʧʦʪʫʞʥʽʩʪʴ, ɺʪ, ʩʠʩʪʝʤʠ  ʦʧʘʣʝʥʥʷ  ʧʦʚʠʥʥʘ 

ʚʠʟʥʘʯʘʪʠʩʷ ʧʦ ʬʦʨʤʫʣʽ: 

Qʉʆ = 1,1(Q1  b1  b2 + Q2  - Q3 )  (2.2) 

ʜʝ Q1  - ʨʦʟʨʘʭʫʥʢʦʚʽ ʪʝʧʣʦʚʽ ʚʪʨʘʪʠ ʙʫʜʠʥʢʫ, ɺʪ: b1  - ʢʦʝʬʽʮʽʻʥʪ ʚʨʘʭʫʚʘʥʥʷ 

ʜʦʜʘʪʢʦʚʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʟʘ 

ʨʘʭʫʥʦʢ ʦʢʨʫʛʣʝʥʥʷ ʾʭ ʧʣʦʱʽ ʥʘʛʨʽʚʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʧʦʥʘʜ ʨʦʟʨʘʭʫʥʢʦʚʫ  ʚʝ-

ʣʠʯʠʥʫ, ʧʨʠʡʤʘʻʤʦ ʟʘ ʪʘ6ʣ.2. 

b2  - ʢʦʝʬʽʮʽʻʥʪ ʚʨʘʭʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʚʪʨʘʪ ʪʝʧʣʦʪʠ  ʦʧʘʣʶʚʘʣʴʥʠʤʠ ʧʨʠ-

ʣʘʜʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʙʽʣʷ ʟʦʚʥʽʰʥʽʭ ʦʛʦʨʦʜʞʝʥʴ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʪʝʧʣʦʟʘ-

ʭʠʩʥʠʭ ʝʢʨʘʥʽʚ, ʧʨʠʡʥʷʪʠʡ ʧʦ ʪʘʙʣ. 3. 
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ʊʘʙʣʠʮʷ 2 

ˉ/  ̄ ʊʠʧ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ ɿʥʘʯʝʥʥʷ b1 

1 ʏʘʚʫʥʥʠʡ ʨʘʜʽʘʪʦʨ ʄʉ-140-108, ʄ-140 ɸʆ 1,1 

2 ʏʘʚʫʥʥʠʡ ʨʘʜʽʘʪʦʨ ʄʉ-140-98 1,09 

3 ʏʘʚʫʥʥʠʡ ʨʘʜʽʘʪʦʨ ʄ-140ɸ 1,08 

4 ʏʘʚʫʥʥʠʡ ʨʘʜʽʘʪʦʨ ʄ-90 1,06 

5 ʏʘʚʫʥʥʠʡ ʨʘʜʽʘʪʦʨ ʄʉ-90-108 1,07 

6 ʂʦʥʚʝʢʪʦʨ ñɸʢʢʦʨʜò ʦʜʥʦʨʷʜʥʠʡ 1,04 

7 ʂʦʥʚʝʢʪʦʨ ñɸʢʢʦʨʜò ʜʚʦʨʷʜʥʠʡ 1,11 

8 ʂʦʥʚʝʢʪʦʨ ñʂʦʤʬʦʨʪò 1,06 

 

ʊʘʙʣʠʮʷ 3 

ʆʧʘʣʶʚʘʣʴʥʠʡ |        

ʧʨʠʣʘʜ 

ʂʦʝʬʽʮʽʻʥʪ b2 ʧʨʠ ʫʩʪʘʥʦʚʮʽ ʧʨʠʣʘʜʫ 

ʫ ʟʦʚʥʽʰʥʴʦʾ ʩʪʽʥʠ ʚ ʙʫʜʠʥʢʘʭ ʙʽʣʷ ʩʚʽʪʣʦʚʦʛʦ 

ʧʨʦʨʽʟʫ ʞʠʪʣʦʚʠʭ ʽ ʩʫʩ-

ʧʽʣʴʥʠʭ 

ʚʠʨʦʙʥʠʯʠʭ 

ʈʘʜʽʘʪʦʨ ʯʘʚʫʥʥʠʡ       1,010 1,02 1,07 

ʂʦʥʚʝʢʪʦʨ ʟ ʢʦ-

ʞʫʭʦʤ   

1,010 1,02 1,05 

ʂʦʥʚʝʢʪʦʨ ʙʝʟ ʢʦ-

ʞʫʭʘ  

1,015 1,03 1,07 

 

Q2 - ʚʪʨʘʪʠ ʪʝʧʣʦʪʠ, ɺʪ, ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʫ ʥʝʦʧʘʣʶʚʘʥʠʭ 

ʧʨʠʤʽʱʝʥʥʷʭ, Q3 - ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ, ʢɺʪ, ʱʦ ʨʝʛʫʣʷʨʥʦ ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʦʩʚʽʪ-

ʣʝʥʥʷ, ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʣʶʜʝʡ, ʷʢʠʡ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚ ʮʽʣʦʤʫ ʥʘ  ʩʠʩʪʝʤʫ ʦʧʘ-

ʣʝʥʥʷ ʙʫʜʠʥʢʫ. ɼʣʷ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʚʝʣʠʯʠʥʫ Q3 ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ ʟ ʨʦ-

ʟʨʘʭʫʥʢʫ 0,01 ʢɺʪ ʥʘ 1 ʢʚ. ʤ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ. 

       ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʪʝʧʣʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ  ʚʠʨʦʙʥʠʯʠʭ ʙʫ-

ʜʠʥʢʽʚ ʚʘʨʪʦ ʜʦʜʘʪʢʦʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʠʪʨʘʪʘ ʪʝʧʣʦʪʠ ʥʘ  ʥʘʛʨʽʚʘʥʥʷ ʤʘʪʝʨʽʘ-

ʣʽʚ, ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

        2. ʈʦʟʨʘʭʫʥʢʦʚʽ ʪʝʧʣʦʚʽ ʚʪʨʘʪʠ Q1 , ɺʪ, ʧʦʚʠʥʥʽ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʷ ʧʦ 

ʬʦʨʤʫʣʽ: 

Q1  = (Qɸ + Qɺ),     (2.3) 

ʜʝ Qɸ  - ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʯʝʨʝʟ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ɺʪ; Qʚ - ʚʪʨʘʪʠ 

ʪʝʧʣʦʪʠ, ɺʪ, ʥʘ ʥʘʛʨʽʚʘʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʦʛʦ ʧʦʚʽʪʨʷ.  

       ɺʝʣʠʯʠʥʠ Qɸ ʽ Qɺ  ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʨʠʤʽ-

ʱʝʥʥʷ. 

     3. ʊʝʧʣʦʚʠʡ ʧʦʪʽʢ Qɸ, ɺʪ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ  ʜʣʷ  ʢʦʞʥʦʛʦ  ʝʣʝʤʝʥʪʘ ʦʛʦʨʦ-

ʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

 ɺʠʟʥʘʯʝʥʥʷ ʚʪʨʘʪ ʪʝʧʣʦʪʠ ʧʨʠʤʽʱʝʥʥʷʤʠ ʧʨʦʚʘʜʠʪʴʩʷ ʟʛʽʜʥʦ ʟ [7]. ʊʝ-

ʧʣʦʚʪʨʘʪʠ ʦʧʘʣʶʚʘʥʠʭ ʧʨʠʤʽʱʝʥʴ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʩʥʦʚʥʠʭ ʽ ʜʦʜʘʪʢʦʚʠʭ. 
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ɺʪʨʘʪʠ ʪʝʧʣʦʪʠ ʧʨʠʤʽʱʝʥʥʷʤ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʢʣʘʜʘʥʥʷʤ ʚʪʨʘʪ ʯʝʨʝʟ ʦʢʨʝʤʽ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

 ʇʦʪʫʞʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʢʨʽʟʴ ʦʛʦʨʦʜʞʝʥʥʷ Qʦ, ɺʪ, ʚʠʟʥʘʯʘʻʤʦ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

,)1()( ntt
R

A
Q ɿɺ

ʆ

i
ɸ    (2.4) 

ʜʝ: Ai - ʧʣʦʱʘ i-ʾ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʤ
2
; ʧʣʦʱʘ 

ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʦʛʦʨʦʜʞʝʥʴ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʚʪʨʘʪ ʧʨʠʤʽʱʝʥʴ 

ʦʙʯʠʩʣʶʶʪʴʩʷ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,1 ʤ
2
, ʜʦʪʨʠʤʫʶʯʠ ʧʨʘʚʠʣʘ ʦʙʤʽʨʶʚʘʥʥʷ ʦʛʦ-

ʨʦʜʞʝʥʴ ʟʘ ʧʣʘʥʘʤʠ ʽ ʨʦʟʨʽʟʘʤʠ ʙʫʜʠʥʢʫ. ʎʽ ʧʨʘʚʠʣʘ ʚʨʘʭʦʚʫʶʪʴ ʩʢʣʘʜʥʽʩʪʴ 

ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʥʘ ʛʨʘʥʠʮʷʭ ʦʛʦʨʦʜʞʝʥʴ, ʧʝʨʝʜʙʘʯʘʶʯʠ ʫʤʦʚʥʝ ʟʙʽʣʴʰʝʥʥʷ ʡ 

ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʬʘʢʪʠʯʥʠʤ ʪʝʧʣʦʚʪʨʘʪʘʤ. ɼʣʷ ʚʠʟʥʘ-

ʯʝʥʥʷ ʧʣʦʱʽ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ (ʩʢʦʨʦʯʝʥʝ ʧʦʟʥʘʯʝʥʥʷ -ʟ.ʩ.) ʚʠʤʽʨʶʶʪʴ (ʟ ʪʦʯʥʽ-

ʩʪʶ ʜʦ 0,1 ʤ): 

 ʟʘ ʧʣʘʥʘʤʠ - ʜʦʚʞʠʥʫ ʩʪʽʥ ʢʫʪʦʚʠʭ ʧʨʠʤʽʱʝʥʴ ʧʦ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ 

ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʢʫʪʽʚ ʜʦ ʦʩʝʡ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ, ʥʝʢʫʪʦʚʠʭ ʧʨʠʤʽʱʝʥʴ - 

ʤʽʞ ʦʩʷʤʠ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ; 

 ʧʦ ʨʦʟʨʽʟʘʭ - ʚʠʩʦʪʫ ʩʪʽʥ ʥʘ ʧʝʨʰʦʤʫ ʧʦʚʝʨʩʽ (ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʩ-

ʪʨʫʢʮʽʾ ʩʪʘʪʽ) ʚʽʜ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʽʜʣʦʛʠ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʙʝʟʧʦʩʝ-

ʨʝʜʥʴʦ ʥʘ ˇʨʫʥʪʽ, ʘʙʦ ʚʽʜ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʧʽʜ ʢʦʥʩʪʨʫʢʮʽʶ 

ʧʽʜʣʦʛʠ ʥʘ ʣʘʛʘʭ, ʘʙʦ ʚʽʜ ʥʠʞʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʝʨʝʢʨʠʪʪʷ ʥʘʜ ʭʦʣʦʜʥʠʤ 

ʧʨʦʩʪʦʨʦʤ (ʧʽʜʧʽʣʣʷʤ, ʧʽʜʚʘʣʦʤ, ʧʨʦʾʟʜʦʤ) ʜʦ ʨʽʚʥʷ ʯʠʩʪʦʾ ʧʽʜʣʦʛʠ 

ʜʨʫʛʦʛʦ ʧʦʚʝʨʭʫ; ʥʘ ʩʝʨʝʜʥʽʭ ʚʽʜ ʧʦʚʝʨʭʥʽ ʧʽʜʣʦʛʠ ʦʜʥʦʛʦ ʧʦʚʝʨʭʫ ʜʦ 

ʧʦʚʝʨʭʥʽ ʧʽʜʣʦʛʠ ʚʝʨʭʥʴʦʛʦ ʧʦʚʝʨʭʫ; ʥʘ ʚʝʨʭʥʴʦʤʫ ʧʦʚʝʨʩʽ - ʚʽʜ ʧʦʚʝʨ-

ʭʥʽ ʧʽʜʣʦʛʠ ʜʦ ʚʝʨʭʘ ʢʦʥʩʪʨʫʢʮʽʾ ʛʦʨʠʱʥʦʛʦ ʧʝʨʝʢʨʠʪʘ ʘʙʦ  ʙʝʟʛʦʨʠʱ-

ʥʦʛʦ ʧʦʢʨʠʪʪʷ (ʫ ʤʽʩʮʽ ʧʝʨʝʪʠʥʘʥʥʷ ʟ ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʟʦʚʥʽʰ-

ʥʴʦʾ ʩʪʽʥʠ). 

ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ ) ʚʠʤʽʨʶʶʪʴ: ʟʘ ʧʣʘʥʘʤʠ - ʜʦʚʞʠʥʫ 

ʩʪʽʥ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʜʦ ʦʩʝʡ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ ʘʙʦ ʤʽʞ 

ʦʩʷʤʠ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ; ʧʦ ʨʦʟʨʽʟʘʭ - ʚʠʩʦʪʫ ʩʪʽʥ ʚʽʜ ʧʦʚʝʨʭʥʽ ʧʽʜʣʦʛʠ ʜʦ ʧʦ-

ʚʝʨʭʥʽ ʩʪʝʣʽ.  

ʇʣʦʱʘ ʚʽʢʦʥ [ʩʢʦʨʦʯʝʥʝ ʧʦʟʥʘʯʝʥʥʷ ʚʽʢʥʘ (ʜʦ)], ʜʚʝʨʝʡ (ʜ), ʚʦʨʽʪ (ʚ) ʽ ʩʚʽʪʣʦ-

ʧʨʦʟʦʨʠʭ ʣʽʭʪʘʨʽʚ (ʬ) ʚʠʟʥʘʯʘʶʪʴ ʧʦ ʥʘʡʤʝʥʰʠʭ ʨʦʟʤʽʨʘʭ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦ-

ʨʽʟʽʚ. 

   ʇʣʦʱʘ ʩʪʝʣʴ (ʧʪ) ʽ ʧʽʜʣʦʛʠ ʥʘʜ ʭʦʣʦʜʥʠʤ ʧʨʦʩʪʦʨʦʤ (ʧʣ) ʚʠʤʽʨʶʶʪʴ ʤʽʞ 

ʦʩʷʤʠ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ ʽ ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ. ʋ ʮʠʭ ʞʝ ʤʝ-

ʞʘʭ ʦʙʯʠʩʣʶʶʪʴ ʧʣʦʱʘ ʯʦʪʠʨʴʦʭ ʫʤʦʚʥʠʭ ʟʦʥ ʧʽʜʣʦʛʠ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʙʝʟʧʦʩʝʨʝ-

ʜʥʴʦ ʥʘ ˇʨʫʥʪʽ ʘʙʦ ʥʘ ʣʘʛʘʭ, ʧʨʠʯʦʤʫ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʧʝʨʰʦʾ ʟʦʥʠ 



 
 

ʘ) ʨʦʟʨʽʟ ʙʫʜʠʥʢʫ ʟ ʛʦʨʠʱʥʠʤ ʧʦʢʨʠʪʪʷʤ; ʙ) ʨʦʟʨʽʟ ʙʫʜʠʥʢʫ ʟʽ ʩʧʦʣʫʯʝʥʠʤ ʧʦʢʨʠʪʪʷʤ;  

ʚ) ʧʣʘʥ ʙʫʜʠʥʢʫ;1 - ʧʽʜʣʦʛʘ ʥʘʜ ʧʽʜʚʘʣʦʤ; 2 - ʧʽʜʣʦʛʘ ʥʘ ʣʘʛʘʭ; ɿ - ʧʽʜʣʦʛʘ ʥʘ ˇʨʫʥʪʽ.  

 

ʈʠʩ. 5 - ʇʦʨʷʜʦʢ ʦʙʤʽʨʫ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
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ʜʽʣʷʥʢʘ ʧʽʜʣʦʛʠ ʨʦʟʤʽʨʦʤ 2,0 Å 2,0 ʤ, ʱʦ ʧʨʠʤʠʢʘʻ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʢʫʪʘ, ʚʨʘ-

ʭʦʚʫʻʪʴʩʷ ʜʚʽʯʽ. 

Rʆ - ʟʘʛʘʣʴʥʠʡ ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ i-ʾ ʦʛʦʨʦʞʽ (ʚʠʟʥʘʯʝʥʠʡ ʚ ʨʦʟʜʽʣʽ 2.1), 

(ʤ
2
ĀÁʉ)/ɺʪ;  

tɺ - ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʧʨʠʤʽʱʝʥʥʷ, Áʉ, ʱʦ ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ 

ʜʦʜʘʪʢʦʤ ɻ; ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʪʝʧʣʦʚʪʨʘʪ ʚ ʫʤʦʚʘʭ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʦʧʘʣʝʥʥʷ 

ʜʣʷ ʧʨʠʤʽʱʝʥʴ ʚʠʩʦʪʦʶ ʜʦ 4 ʤ. ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʪʝʧʣʦʚʪʨʘʪ ʧʨʠʤʽʱʝʥʴ ʚʠ-

ʩʦʪʦʶ ʙʽʣʴʰ 4 ʤ ʜʣʷ ʧʽʜʣʦʛʠʽ ʽ ʚʝʨʪʠʢʘʣʴʥʠʭ ʦʛʦʨʦʜʞʝʥʴ ʚʠʩʦʪʦʶ ʜʦ 4 ʤ ʚʽʜ 

ʧʦʚʝʨʭʥʽ ʧʽʜʣʦʛʠ, ʧʨʠʡʤʘʶʪʴ ʥʦʨʤʦʚʘʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ tɺ, ʜʣʷ 

ʩʪʽʥ ʽ ʩʚʽʪʣʦʚʠʭ ʧʨʦʨʽʟʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚʠʱʝ 4 ʤ - ʩʝʨʝʜʥʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦ 

ʚʠʩʦʪʽ ʧʨʠʤʽʱʝʥʥʷ (tʉʈ = 0,5 (tɺ + tɺɿ), ʜʣʷ ʧʦʢʨʠʪʪʷ ʽ ʩʚʽʪʣʦʚʠʭ ʣʽʭʪʘʨʽʚ - ʪʝʤ-

ʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ ʫ ʚʝʨʭʥʽʡ ʟʦʥʽ tɺɿ = tɺ + t (ʅʇ - 2) ʧʨʠʯʦʤʫ ʚ ʧʨʠʤʽʱʝʥʥʽ 

ʚʠʩʦʪʦʶ ʅʇ ʤ, ʙʝʟ ʟʥʘʯʥʠʭ ʪʝʧʣʦʚʠʜʽʣʝʥʴ t ð 0,3 - 0,7 Áʉ/ʤ, ʟʽ ʟʥʘʯʥʠʤʠ ʪʝ-

ʧʣʦʚʠʜʽʣʝʥʥʷʤʠ t = 0,7 ð 2,0 Áʉ/ʤ. ʋ ʚʠʧʘʜʢʘʭ, ʥʝ ʧʝʨʝʜʙʘʯʝʥʠʭ ʥʦʨʤʘʤʠ, 

ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʚʪʨʘʪ ʯʝʨʝʟ ʦʛʦʨʦʜʞʝʥʥʷ, ʱʦ ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʦʧʘʣʶʚʘ-

ʣʴʥʽ ʧʨʠʤʽʱʝʥʥʷ ʚʽʜ ʥʝʦʧʘʣʶʚʘʥʠʭ, ʚʠʭʦʜʷʪʴ ʟ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʥʝʦʧʘ-

ʣʶʚʘʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ tʭ Áʉ 

,
)()()(

)()()(

ɿʆɺʊɺʅ

ɿɿʆɺʊɺʅ
X

kAkAkA

tkAkAtkAt
t  

ʜʝ (kɸ)ɺʅ, (kɸ)ʊ, (kɸ)ɿʆɺ - ʜʦʙʫʪʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʥʘ ʧʣʦʱʫ ʚʽʜ-

ʧʦʚʽʜʥʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʛʦʨʦʜʞʝʥʥʷ, ʪʝʧʣʦʧʨʦʚʦʜʫ ʘʙʦ ʟʦʚʥʽʰʥʴʦʛʦ ʦʛʦʨʦ-

ʜʞʝʥʥʷ ʜʣʷ ʥʝʦʧʘʣʶʚʘʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ, ʫ ʷʢʦʤʫ ʨʦʟʨʘʭʦʚʫʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ 

tʭ, tʊ - ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʽʷ ʚ ʪʝʧʣʦʧʨʦʚʦʜʽ. ɺʠʟʥʘʯʠʚʰʠ ʪʝʤʧʝʨʘʪʫʨʫ tʭ, 

ʧʽʜʩʪʘʚʣʷʶʪʴ ʟʘʤʽʩʪʴ tʇ. ʎʝ ʚʽʜʥʦʩʠʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʜʦ ʧʝʨʝʢʨʠʪʪʽʚ ʥʘʜ ʥʝ-

ʦʧʘʣʶʚʘʥʠʤʠ ʧʽʜʚʘʣʘʤʠ ʽ ʪʝʭʥʽʯʥʠʤʠ ʧʽʜʧʽʣʣʷʤʠ, ʫ ʷʢʠʭ ʨʦʟʤʽʱʝʥʽ ʪʝʧʣʦʧ-

ʨʦʚʦʜʠ, ʘʙʦ ʜʦ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʟʦʚʥʽʰʥʽ ʩʪʽʥʠ ʮʠʭ ʧʨʠʤʽʱʝʥʴ ʚʠʩʪʫʧʘʶʪʴ 

ʙʽʣʴʰ ʥʽʞ ʥʘ 1 ʤ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ʟʝʤʣʽ. 

tɿ - ʨʦʟʨʘʭʫʥʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʧʘʣʝʥ-

ʥʷ (ʜʦʜ. ɸ ʪʘʙʣ. ɸ.2, ʧôʷʪʠʡ ʩʪʦʚʙʯʠʢ), Áʉ; 

n - ʢʦʝʬʽʮʽʻʥʪ ʟʤʝʥʰʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨʠ tɺ ï tɿ, ʜʦʜʘʪʦʢ 

ɼ, ʪʘʙʣ. ɼ.1;  

 - ʩʫʤʘ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʥʘʜʙʘʚʢʠ ʥʘ ʪʝʧʣʦʚʪʨʘʪʠ ʜʣʷ i-ʾ ʦʛʦ-

ʨʦʞʽ, ʧʨʠʡʤʘʻʪʴʩʷ: 

ʘ) ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʽ ʧʦʭʠʣʠʭ ʦʛʦʨʦʜʞʝʥʴ,  ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʥʘ-

ʧʨʷʤʢʠ, ʚʽʜʢʽʣʷ ʚ ʩʽʯʥʽ ʜʫʻ ʚʽʪʝʨ ʟʽ ʰʚʠʜʢʽʩʪʶ, - ʧʝʨʝʚʠʱʫʶʯʦʾ  4,5  ʤ/ʩ  ʟ  ʧʦ-

ʚʪʦʨʶʚʘʥʽʩʪʶ  ʥʝ  ʤʝʥʰ  15 %  ʟʛʽʜʥʦ  ʉʅɯʇ 2.01.01-82, ʫ ʨʦʟʤʽʨʽ 0,05 ʧʨʠ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʜʦ 5  ʤ/ʩ  ʽ  ʚ  ʨʦʟʤʽʨʽ 0,10 ʧʨʠ ʰʚʠʜʢʦʩʪʽ 5 ʤ/ʩ ʽ ʙʽʣʴʰ; ʧʨʠ 

ʪʠʧʦʚʦʤʫ  ʧʨʦʝʢʪʫʚʘʥʥʽ  ʜʦʜʘʪʢʦʚʽ ʫʪʨʘʪʠ ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚ ʨʦʟʤʽʨʽ 0,05 

ʜʣʷ ʚʩʽʭ ʧʨʠʤʽʱʝʥʴ. ɼʘʥʽ ʧʨʦ ʰʚʠʜʢʽʩʪʴ ʽ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʚʽʪʨʫ ʜʠʚ ʜʦʜ. ɸ, 

ʪʘʙʣ. ɸ.3; 

      ʙ) ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʽ ʧʦʭʠʣʠʭ  ʦʛʦʨʦʜʞʝʥʴ  ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ 

ʙʫʜʠʥʢʽʚ ʫ ʨʦʟʤʽʨʽ 0,20 ʜʣʷ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ  ʧʦʚʝʨʭʽʚ,  0,15  -  ʜʣʷ ʪʨʝʪʴʦʛʦ, 
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0,10 - ʜʣʷ ʯʝʪʚʝʨʪʦʛʦ ʧʦʚʝʨʭʫ ʙʫʜʠʥʢʽʚ ʟ ʯʠʩʣʦʤ ʧʦʚʝʨʭʽʚ 16 ʽ  ʙʽʣʴʰ; ʜʣʷ 

10...15-ʧʦʚʝʨʭʦʚʠʭ ʙʫʜʠʥʢʽʚ ʜʦʜʘʪʢʦʚʽ ʫʪʨʘʪʠ ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ  ʚ ʨʦʟʤʽʨʽ 

0,10 ʜʣʷ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʧʦʚʝʨʭʽʚ ʽ 0,05 - ʜʣʷ ʪʨʝʪʴʦʛʦ ʧʦʚʝʨʭʫ. 

ɺʪʨʘʪʠ ʪʝʧʣʦʪʠ Qɺ, ɺʪ,  ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ  ʦʧʘʣʶʚʘʣʴʥʦʛʦ 

ʧʨʠʤʽʱʝʥʥʷ, ʱʦ ʤʘʻ ʦʜʥʝ ʘʙʦ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʽʢʦʥ ʘʙʦ  ʙʘʣʢʦʥʥʠʭ ʜʚʝʨ ʫ 

ʟʦʚʥʽʰʥʽʭ ʩʪʽʥʘʭ, ʚʠʭʦʜʷʯʠ ʟ  ʥʝʦʙʭʽʜʥʦʩʪʽ  ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʽʛʨʽʚʫ ʦʧʘʣʶʚʘ-

ʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʚ ʦʙʩʷʟʽ ʦʜʥʦʢʨʘʪʥʦʛʦ ʧʦʚʽʪʨʦʦʙʤʽʥʫ 

ʚ ʛʦʜʠʥʫ ʧʦ ʬʦʨʤʫʣʽ: 

Qɺ  = 0,337  An  h (tɺ  - tɿ ),    (2.5) 

ʜʝ An  - ʧʣʦʱʘ ʧʽʜʣʦʛʠ ʧʨʠʤʽʱʝʥʥʷ, ʢʚ. ʤ; h - ʚʠʩʦʪʘ ʧʨʠʤʽʱʝʥʥʷ ʚʽʜ ʧʽʜʣʦʛʠ 

ʜʦ ʩʪʝʣʽ, ʤ, ʘʣʝ ʥʝ ʙʽʣʴʰ 3,5. 

ɺʪʨʘʪʠ ʪʝʧʣʦʪʠ Qɺ, ɺʪ, ʥʘ ʥʘʛʨʽʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ, ʱʦ ʧʨʦʥʠ-

ʢʘʻ ʫ ʚʭʽʜʥʽ ʚʝʩʪʠʙʫʣʽ (ʭʦʣʠ) ʽ ʩʭʦʜʦʚʽ ʢʣʽʪʢʠ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʜʚʝʨʽ, ʱʦ ʚʽʜʢ-

ʨʠʚʘʶʪʴʩʷ  ʚ  ʭʦʣʦʜʥʠʡ ʯʘʩ ʨʦʢʫ, ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʚʽʪʨʷʥʦ-ʪʝʧʣʦʚʠʭ ʟʘʚʽʩ 

ʨʦʟʨʘʭʦʚʫʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ 

Qʚ  = 0,7ɺ (ʅ + 0,8p)(tɺ  - tɿ ),    (2.6) 

ʜʝ ʅ - ʚʠʩʦʪʘ ʙʫʜʠʥʢʫ, ʤ; ʨ - ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ  ʙʫʜʠʥʢʫ (ʟʘ 

ʟʘʚʜʘʥʥʷʤ, ʪʘʙʣ ɸ.1, ʜʦʜʘʪʦʢ ɸ); ɺ - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʢʽʣʴʢʽʩʪʴ ʚʭʽʜ-

ʥʠʭ ʪʘʤʙʫʨʽʚ. ʇʨʠ  ʦʜʥʦʤʫ ʪʘʤʙʫʨʽ (ʜʚʦʻ ʜʚʝʨʝʡ) ɺ = 1,0; ʧʨʠ ʜʚʦʭ ʪʘʤʙʫʨʘʭ  

(ʪʨʠ  ʜʚʝʨʽ)  ɺ  =0,6. 

 ʋ ʢʫʨʩʦʚʽʡ ʨʦʙʦʪʽ ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʠʭ 

ʚʪʨʘʪ ʪʝʧʣʦʪʠ ʧʨʠʤʽʱʝʥʥʷʤʠ ʥʘ ʚʝʣʠʯʠʥʫ ʧʦʙʫʪʦʚʠʭ ʪʝʧʣʦʚʠʜʽʣʝʥʴ. 

 ʈʝʟʫʣʴʪʘʪʠ ʧʽʜʨʘʭʫʥʢʫ ʚʪʨʘʪ ʪʝʧʣʦʪʠ ʟʚʦʜʠʤʦ ʚ ʪʘʙʣʠʮʶ (ʜʦʜʘʪʦʢ ɼ, 

ʪʘʙʣ. ɼ.2). 

 ʈʦʟʨʘʭʫʥʦʢ ʪʝʧʣʦʚʪʨʘʪ ʧʨʦʚʦʜʠʤʦ ʫ ʥʘʩʪʫʧʥʦʤʫ ʧʦʨʷʜʢʫ: 

1. ʧʝʨʝʥʫʤʝʨʦʚʫʻʤʦ ʚʩʽ ʧʨʠʤʽʱʝʥʥʷ ʪʨʠʟʥʘʯʥʠʤʠ ʯʠʩʣʘʤʠ (ʥʘ ʧʝʨʰʦʤʫ 

ʧʦʚʝʨʩʽ - 101, 102 ʽ ʪ. ʽ., ʥʘ ʜʨʫʛʦʤʫ - 201, 202 ʽ ʪ. ʽ.), ʩʭʦʜʦʚʽ ʢʣʽʪʠʥʠ ʧʦ-

ʟʥʘʯʘʻʤʦ ʚʝʣʠʢʠʤʠ ʣʽʪʝʨʘʤʠ - ɸ, ɹ. 

2. ʚʠʟʥʘʯʘʻʤʦ ʦʨʽʻʥʪʘʮʽʶ ʟʦʚʥʽʰʥʽʭ ʦʛʦʨʦʜʞʝʥʴ ʟʘ ʩʪʦʨʦʥʘʤʠ ʩʚʽʪʫ. ʇʦʟ-

ʥʘʯʘʻʤʦ ʥʘʟʚʠ ʦʛʦʨʦʜʞʝʥʴ ʚ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʪʘʙʣʠʮʽ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ʟʩ - ʟʦʚʥʽʰʥʷ ʩʪʽʥʘ, ʧʟ - ʧʦʜʚʽʡʥʝ ʟʘʩʢʣʝʥʥʷ, ʦʟ - ʦʜʠʥʘʨʥʝ ʟʘʩʢʣʝʥʥʷ, 

ʛʧ, ʙʛʧ - ʛʦʨʠʱʥʝ ʧʝʨʝʢʨʠʪʪʷ ʘʙʦ ʙʝʟʛʦʨʠʱʥʝ ʧʦʢʨʠʪʪʷ, ʧʣ - ʧʝʨʝʢʨʠʪʪʷ 

ʥʘʜ ʧʽʜʚʘʣʦʤ ʘʙʦ ʧʽʜʣʦʛʘ ʥʘ ˇʨʫʥʪʽ, ʧʜ - ʧʦʜʚʽʡʥʽ ʜʚʝʨʽ ʟʦʚʥʽʰʥʽ, ʦʜ - 

ʦʜʠʥʘʨʥʽ ʜʚʝʨʽ ʟʦʚʥʽʰʥʽ, ʙʜ - ʙʘʣʢʦʥʥʽ ʜʚʝʨʽ ʽ ʚʠʟʥʘʯʘʻʤʦ ʣʽʥʽʡʥʽ ʨʦʟʤʽ-

ʨʠ ʽ ʧʣʦʱʫ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ;  

3. ʧʨʠʡʤʘʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦ-

ʚʽʪʨʷ, tɺ ʽ tɿ; 

4. ʟʥʘʭʦʜʠʤʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ n ʜʣʷ ʢʦʞʥʦʛʦ ʦʛʦʨʦʜʞʝʥʥʷ ʚ ʧʨʠʤʽ-

ʱʝʥʥʽ; 

5. ʚʠʧʠʩʫʻʤʦ ʟʥʘʯʝʥʥʷ 1/Rʦ, ʟʥʘʡʜʝʥʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʪʝʧʣʦʪʝʭʥʽʯʥʦʛʦ ʨʦʟ-

ʨʘʭʫʥʢʫ; 
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6. ʨʦʟʨʘʭʦʚʫʶʯʠ ʪʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʩʪʽʥʠ, ʧʣʦʱʫ ʚʽʢʦʥ ʥʝ ʚʽʜʥʽʤʘʻʤʦ ʚʽʜ 

ʧʣʦʱʽ ʩʪʽʥ, ʘʣʝ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʚʪʨʘʪ ʯʝʨʝʟ ʚʽʢʥʘ ʚ ʛʨʘʬʽ 9 ʜʦʜʘʪ. 

ɼ, ʪʘʙʣ. ɼ.2 ʟʘʧʠʩʫʻʤʦ ʨʽʟʥʠʮʶ (1/Rʦ
ʧʟ 

 1/Rʦ
ʟʩ
). ɺʪʨʘʪʠ ʪʝʧʣʦʪʠ ʯʝʨʝʟ 

ʧʽʜʣʦʛʫ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ˇʨʫʥʪʽ ʘʙʦ ʣʘʛʘʭ, ʚʠʟʥʘʯʘʻʤʦ ʧʦ ʟʦʥʘʭ.  

7. ʪʝʧʣʦʚʪʨʘʪʠ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽ ʦʛʦʨʦʜʞʝʥʥʷ ʫ ʩʫʩʽʜʥʽ ʧʨʠʤʽʱʝʥʥʷ, ʱʦ 

ʤʘʶʪʴ ʟʥʠʞʝʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ, ʧʨʠʧʫʩʪʠʤʦ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨʠ 3Áʉ ʠ ʤʝʥʰ. ʈʦʟʨʘʭʦʚʘʥʽ ʪʝʧʣʦʚʪʨʘʪʠ ʚ ʩʫʩʽʜʥʽ 

ʧʨʠʤʽʱʝʥʥʷ (ʪʝʧʣʦʥʘʜʭʦʜʞʝʥʥʷ) ʚʽʜʥʽʤʘʶʪʴʩʷ ʟ ʪʝʧʣʦʚʪʨʘʪ ʮʠʭ ʧʨʠ-

ʤʽʱʝʥʴ (ʷʢʱʦ ʚʦʥʠ ʦʧʘʣʶʶʪʴʩʷ). 

8. ʟʥʘʭʦʜʠʤʦ ʦʩʥʦʚʥʽ ʪʝʧʣʦʚʪʨʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ (2.4),  

9. ʟʛʽʜʥʦ ʦʨʽʻʥʪʘʮʽʻʶ ʦʛʦʨʦʜʞʝʥʥʷ, ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ ʫ ʩʽʯʥʽ ʧʨʠʡʤʘʻʤʦ 

ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʥʘ ʦʨʽʻʥʪʘʮʽʶ ʽ ʨʦʟʨʘʭʦʚʫʻʤʦ ʾʭ.  

10. ʟʘ ʬʦʨʤʫʣʦʶ 2.5 ʨʦʟʨʘʭʦʚʫʻʤʦ ʚʪʨʘʪʠ ʥʘ ʧʽʜʽʛʨʽʚ ʚʝʥʪʠʣʷʮʽʡʥʦʛʦ ʧʦʚʽ-

ʪʨʷ ʽ ʟʘʥʦʩʠʤʦ ʾʭ ʜʦ ʛʨʘʬʠ 15 ʪʘʙʣʠʮʽ ɼ.2.  

11. ʜʦ ʛʨʘʬʠ 16 ʟʘʥʦʩʠʤʦ ʟʘʛʘʣʴʥʽ ʚʪʨʘʪʠ ʪʝʧʣʦʪʠ ʧʨʠʤʽʱʝʥʥʷʤʠ ʟ ʫʨʘʭʫ-

ʚʘʥʥʷʤ ʦʩʥʦʚʥʠʭ, ʜʦʜʘʪʢʦʚʠʭ ʪʝʧʣʦʚʪʨʘʪ, ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʪʠ ʥʘ ʥʘʛʨʽʚ 

ʧʦʚʽʪʨʷ. ɼʘʣʽ ʩʫʤʫʻʤʦ ʪʝʧʣʦʚʪʨʘʪʠ ʧʦ ʦʢʨʝʤʠʭ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩ-

ʪʨʫʢʮʽʷʭ ʽ ʦʪʨʠʤʫʻʤʦ ʟʘʛʘʣʴʥʫ ʚʝʣʠʯʠʥʫ ʪʝʧʣʦʚʪʨʘʪ ʜʣʷ ʢʦʞʥʦʛʦ ʧʨʠ-

ʤʽʱʝʥʥʷ.  

12. ʨʦʟʨʘʭʫʥʢʦʚʫ ʪʝʧʣʦʚʫ ʧʦʪʫʞʥʽʩʪʴ, ɺʪ, ʩʠʩʪʝʤʠ  ʦʧʘʣʝʥʥʷ (ʛʨʘʬʘ 17 ʪʘʙ-

ʣʠʮʽ ɼ.2) ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ 2.2, ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʚʪʨʘʪʠ ʪʝʧʣʦʪʠ 

ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʫ ʥʝʦʧʘʣʶʚʘʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʪʝʧʣʦ-

ʚʠʡ ʧʦʪʽʢ ʱʦ ʨʝʛʫʣʷʨʥʦ ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʦʩʚʽʪʣʝʥʥʷ, ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʣʶ-

ʜʝʡ.  

 

2.3. ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ 

 

ʉʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ ʙʫʜʽʚʣʽ ʧʦʚʠʥʥʘ ʟʘʜʦʚʦʣʴʥʷʪʠ ʩʘʥʽʪʘʨʥʦ-ʛ̔ ʛʽʻʥʽʯʥʠʤ, 

ʝʢʦʥʦʤʽʯʥʠʤ ʪʘ ʝʩʪʝʪʠʯʥʠʤ ʚʠʤʦʛʘʤ. ɺʠʜ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʽ ʪʝʧʣʦʥʦʩʽʷ, ʪʠʧ 

ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʧʨʠʡʤʘʶʪʴ ʟʛʽʜʥʦ ʟʘʚʜʘʥʥʷ. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʠʩ-

ʪʝʤʠ ʚʦʜʷʥʦʛʦ ʦʧʘʣʝʥʥʷ ʟ ʤʽʩʮʝʚʠʤʠ ʦʧʘʣʶʚʘʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʤʦʞʫʪʴ ʧʝ-

ʨʝʜʙʘʯʘʪʠʩʷ ʦʜʥʦʪʨʫʙʥʽ ʘʙʦ ʜʚʦʪʨʫʙʥʽ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʟ ʚʝʨʭʥʴʦʶ ʘʙʦ ʥʠ-

ʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ ʧʦʜʘʚʘʣʴʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ (ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʚʜʘʥʥʷ). 

ɼʣʷ ʧʨʠʻʜʥʘʥʥʷ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʙʫʜʽʚʣʽ ʜʦ ʟʦʚʥʽʰʥʽʭ ʪʝʧʣʦʚʠʭ ʤʝ-

ʨʝʞ ʧʝʨʝʜʙʘʯʝʥʠʡ ʚʫʟʦʣ ʢʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʦʶ ʦʧʘʣʝʥʥʷ. ɺʫʟʦʣ ʢʝʫʚʘʥʷ ʨʦʟ-

ʤʽʱʫʻʤʦ: ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʽʜʚʘʣʫ - ʚ ʧʽʜʚʘʣʽ, ʙʘʞʘʥʦ ʚ ʩʝʨʝʜʠʥʽ ʙʫʜʽʚʣʽ; ʟʘ ʚʽʜʩʫ-

ʪʥʦʩʪʽ ʧʽʜʚʘʣʫ - ʧʽʜ ʩʭʦʜʦʚʠʤ ʤʘʨʰʝʤ ʧʝʨʰʦʛʦ ʧʦʚʝʨʭʫ ʘʙʦ ʚ ʩʧʝʮʽʘʣʴʥʦʤʫ 

ʧʨʠʤʽʱʝʥʥʽ. 

ʆʧʘʣʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ ʨʦʟʤʽʱʫʶʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʧʽʜ ʚʽʢʥʘʤʠ ʪʘ ʙʽʣʷ ʟʦʚ-

ʥʽʰʥʽʭ ʩʪʽʥ. ʋ ʩʭʦʜʦʚʠʭ ʢʣʽʪʠʥʘʭ ʦʧʘʣʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ ʨʦʟʤʽʱʫʶʪʴ ʙʽʣʷ ʙʦ-
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ʢʦʚʦʾ ʩʪʽʥʠ ʥʘ ʧʝʨʰʦʤʫ ʧʦʚʝʨʩʽ, ʘʙʦ ʥʘ ʩʭʦʜʦʚʠʭ ʢʣʽʪʠʥʘʭ ʤʽʞ ʧʦʚʝʨʭʘʤʠ ʥʘ 

ʚʠʩʦʪʽ 2,2 ʤ ʚʽʜ ʩʭʦʜʽʚ, ʥʝ ʟʘʭʘʨʘʱʫʶʯʠ ʧʨʦʭʦʜʠ. 

ɹʽʣʷ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ (ʦʢʨʽʤ ʧʨʠʣʘʜʽʚ ʩʭʦʜʦʚʠʭ ʢʣʽʪʠʥ) ʩʣʽʜ ʧʝ-

ʨʝʜʙʘʯʘʪʠ ʫʩʪʘʥʦʚʢʫ ʘʨʤʘʪʫʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʥʪʘʞʥʝ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʝ 

ʨʝʛʫʣʶʚʘʥʥʷ (ʪʝʨʤʦʚʝʥʪʠʣʽ ʜʣʷ ʜʚʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤ ʽ ʪʨʠʭʦʜʦʚʽ ʢʨʘʥʠ,  ʘʙʦ 

ʪʝʨʤʦʚʝʥʪʠʣʽ ʟʽ ʟʥʠʞʝʥʠʤ ʛʽʜʨʘʚʣʽʯʥʠʤ ʦʧʦʨʦʤ ʜʣʷ ʦʜʥʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤ ʦʧʘ-

ʣʝʥʥʷ). 

ʇʨʦʢʣʘʜʝʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʥʘʣʝʞʠʪʴ ʧʝʨʝʜʙʘʯʘʪʠ 

ʚʽʜʢʨʠʪʠʤ. ʋ ʢʫʪʦʚʠʭ ʢʽʤʥʘʪʘʭ ʩʪʦʷʢʠ ʨʦʟʤʽʱʫʻʤʦ ʚ ʢʫʪʘʭ, ʱʦ ʫʪʚʦʨʷʪʴʩʷ ʟʦ-

ʚʥʽʰʥʽʤʠ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ (ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʧʘ-

ʣʝʥʥʷ).  

ʇʨʠ ʚʝʨʭʥʽʡ ʨʦʟʚʦʜʮʽ ʛʦʣʦʚʥʠʡ ʩʪʦʷʢ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʢʣʘʜʘʪʠ ʚ ʥʝ-

ʞʠʣʦʚʠʭ ʧʨʠʤʽʱʝʥʥʷʭ; ʧʦʜʘʚʘʣʴʥʫ ʤʘʛʽʩʪʨʘʣʴ - ʥʘ ʛʦʨʠʱʽ, ʥʘ ʚʽʜʩʪʘʥʽ 1 ʤ ʚʽʜ 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʩʪʽʥʠ. ɿʚʦʨʦʪʥʫ ʤʘʛʽʩʪʨʘʣʴ ʧʨʠ ʚʝʨʭʥʽʡ ʨʦʟʚʦʜʮʽ ʘʙʦ 

ʦʙʠʜʚʽ ʤʘʛʽʩʪʨʘʣʽ ʧʨʠ ʥʠʞʥʽʡ ʨʦʟʚʦʜʮʽ ʧʨʦʢʣʘʜʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʽʣʷ ʟʦʚ-

ʥʽʰʥʽʭ ʩʪʽʥ ʥʝʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʽʜʚʘʣʫ. ʋʭʠʣʠ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ 

ʚʦʜʷʥʦʛʦ ʦʧʘʣʝʥʥʷ ʥʘʣʝʞʠʪʴ ʧʨʠʡʤʘʪʠ ʥʝ ʤʝʥʰʠʤʠ 0,003 ʚ ʽʢ ʚʫʟʣʘ ʢʝʨʫʚʘʥ-

ʥʷ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʜʨʝʥʘʞʫ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ. 

ʇʨʠ ʚʝʨʭʥʽʡ ʨʦʟʚʦʜʮʽ ʚʠʣʫʯʝʥʥʷ ʧʦʚʽʪʨʷ ʟ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʟʜʽʡʩʥʶ-

ʻʪʴʩʷ ʧʨʦʪʦʯʥʠʤʠ ʧʦʚʽʪʨʦʟʙʽʨʥʠʢʘʤʠ, ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʢʽʥʮʝʚʠʭ ʜʽʣʷʥʢʘʭ 

ʧʦʜʘʚʘʣʴʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ ʥʘ ʚʽʜʩʪʘʥʽ 2-3 ʤ ʚʽʜ ʦʩʪʘʥʥʴʦʛʦ ʩʪʦʷʢʘ. ʇʨʠ ʥʠʞʥʽʡ 

ʨʦʟʚʦʜʮʽ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʧʦʚʽʪʨʷ ʟ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʢʨʘʥʠ 

ʄʘʻʚʩʴʢʦʛʦ ʚ ʚʝʨʭʥʽʭ ʪʦʯʢʘʭ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ. 

ɼʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʽ ʚʽʜʢʣʶʯʝʥʥʷ ʦʢʨʝʤʠʭ ʢʽʣʝʮʴ, ʛʽʣʦʢ ʽ ʩʪʦʷʢʽʚ ʩʠʩʪʝʤʠ 

ʦʧʘʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʘʪʠ ʟʘʧʽʨʥʦ-ʨʝʛʫʣʶʶʯʫ ʘʨʤʘʪʫʨʫ (ʟʘʩʫʚʢʠ, ʚʝʥ-

ʪʠʣʽ, ʰʘʨʦʚʽ ʢʨʘʥʠ). 

ʉʭʦʜʷʥʽ ʢʣʽʪʠʥʠ ʩʣʽʜ ʦʧʘʣʶʚʘʪʠ ʦʢʨʝʤʠʤʠ ʛʽʣʢʘʤʠ, ʷʢʽ ʧʨʠʻʜʥʫʶʪʴʩʷ 

ʜʦ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʦʶ ʦʧʘʣʝʥʥʷ. ʇʽʜʢʣʶʯʝʥʥʷ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ 

ʥʘ ʩʭʦʜʷʥʽʡ ʢʣʽʪʠʥʽ ʩʣʽʜ ʨʦʙʠʪʠ ʟʘ ʦʜʥʦʪʨʫʙʥʦʶ ʩʭʝʤʦʶ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʨʝʛʫ-

ʣʶʚʘʣʴʥʦʾ ʘʙʦ ʟʘʧʽʨʥʦʾ ʘʨʤʘʪʫʨʠ ʥʘ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʘʭ, ʱʦ ʨʦʟʤʽʱʝʥʦ ʫ 

ʩʭʦʜʷʥʽʡ ʢʣʽʪʠʥʽ ʟʘʙʦʨʦʥʷʻʪʴʩʷ. 

ʉʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʩʣʽʜ ʧʨʦʝʢʪʫʚʘʪʠ ʟ ʫʩʪʘʥʦʚʢʦʶ  ʘʚʪʦʤʘʪʠʯʥʠʭ ʨʝʛʫ-

ʣʷʪʦʨʽʚ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʥʘ ʚʫʟʣʽ ʢʝʨʫʚʘʥʥʷ, ʥʘ ʬʘʩʘʜʥʠʭ ʛʽʣʢʘʭ ʘʙʦ ʥʘ ʪʨʫ-

ʙʦʧʨʦʚʦʜʘʭ ʩʘʤʦʩʪʽʡʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʦʙʩʣʫʛʦʚʫʶʪʴ ʚʽʜʦʢʨʝʤʣʝʥʫ ʛʨʫʧʫ ʧʨʠ-

ʤʽʱʝʥʴ (ʟʦʥʫ)  ʟʘ  ʫʤʦʚʠ,  ʱʦ  ʪʝʧʣʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʩʠʩʪʝʤʠ, ʬʘʩʘʜʥʦʾ ʛʽʣʢʠ 

ʘʙʦ ʟʦʥʠ ʧʝʨʝʚʠʱʫʻ 50 ʢʚʪ. ʇʨʠ ʦʙʣʘʜʥʘʥʽ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʘʚʪʦʤʘʪʠ-

ʯʥʠʤʠ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘʤʠ  ʨʝʛʫʣʷʪʦʨ ʥʘ ʚʫʟʣʽ ʢʝʨʫʚʘʥʥʷ ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʝ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ  ʧʨʠ  ʪʝʧʣʦʚʠʡ ʧʦʪʫʞʥʦʩʪʽ ʩʠʩʪʝʤʠ (ʛʽʣʢʠ, ʟʦʥʠ) ʜʦ 150 ʢɺʪ. 
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2.4. ɻʽʜʨʘʚʣʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ 

 

ɻʽʜʨʘʚʣʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʜʽʘʤʝ-

ʪʨʽʚ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʧʨʠ ʚʽʜʦʤʠʭ ʪʝʧʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʽ ʥʘʷʚʥʦʤʫ ʧʝʨʝʧʘʜʽ 

ʪʠʩʢʽʚ ʪʝʧʣʦʥʦʩʽʷ Pʈ ʥʘ ʚʚʦʜʽ ʪʘ ʧʦʚ'ʷʟʘʥʥʶ ʪʠʩʢʽʚ, ʱʦ ʚʠʪʨʘʯʘʶʪʴʩʷ ʚ ʩʪʦʷ-

ʢʘʭ ʽ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ. 

ʇʝʨʰ ʥʽʞ ʨʦʟʧʦʯʘʪʠ ʛʽʜʨʘʚʣʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ, ʥʝʦʙʭʽʜʥʦ: 

 ʥʘʢʨʝʩʣʠʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʟ ʨʦʟʤʽʱʝʥʥʷʤ ʦʧʘ-

ʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʟʘʧʽʨʥʦ-ʨʝʛʫʣʶʚʘʣʴʥʦʾ ʘʨʤʘʪʫʨʠ, ʧʦʚʽʪʨʦʟʙʽʨʥʠʢʽʚ, 

ʧʦʚʦʨʦʪʽʚ ʽ ʚʠʛʠʥʽʚ ʪʨʫʙʦʧʨʦʚʦʜʽʚ; ʥʘ ʢʦʞʥʦʤʫ ʦʧʘʣʶʚʘʣʴʥʦʤʫ ʧʨʠʣʘʜʽ 

(ʥʘ ʧʦʜʘʚʘʣʴʥʠʭ ʧʽʜʚʦʜʢʘʭ) ʢʨʽʤ ʧʨʠʣʘʜʽʚ ʥʘ ʩʭʦʜʷʥʽʡ ʢʣʽʪʠʥʽ, ʚʩʪʘʥʦʚ-

ʣʶʻʤʦ ʪʝʨʤʦʩʪʘʪʠʯʥʽ ʚʝʥʪʠʣʽ ʪʠʧʫ RTD-N 

  
ʈʠʩʫʥʦʢ 6 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʝʨʤʦʩʪʘʪʠʯʥʦʛʦ ʚʝʥʪʠʣʷ ʪʠʧʫ RTD-N 

 

ʥʘ ʟʚʦʨʦʪʥʽʭ ʧʽʜʚʦʜʢʘʭ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʚʩʪʘʥʦʚʣʶʻʤʦ ʟʘʧʽʨʥʽ ʢʣʘʧʘ-

ʥʠ ʪʠʧʫ RLV 

 
ʈʠʩʫʥʦʢ 7 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʟʘʧʽʨʥʦʛʦ ʢʣʘʧʘʥʫ ʪʠʧʫ RLV 
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ʚ ʦʜʥʦʪʨʫʙʥʽʡ ʩʠʩʪʝʤʽ ʥʘ ʧʦʜʘʚʘʣʴʥʽʡ ʧʽʜʚʦʜʮʽ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ ʥʝʦʙ-

ʭʽʜʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʪʝʨʤʦʩʪʘʪʠʯʥʽ ʚʝʥʪʠʣʽ ʪʠʧʫ RTD-G 

 
ʈʠʩʫʥʦʢ 8 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʝʨʤʦʩʪʘʪʠʯʥʦʛʦ ʚʝʥʪʠʣʷ ʪʠʧʫ RTD-G 

 

ʥʘ ʟʚʦʨʦʪʥʠʭ ʧʽʜʚʦʜʢʘʭ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʦʜʥʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤ 

ʩʣʽʜ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʢʫʣʴʦʚʽ ʢʨʘʥʠ, ʷʢʽ ʤʘʶʪʴ ʤʘʣʠʡ ʦʧʽʨ. 

 

 
ʈʠʩʫʥʦʢ 9 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʫʣʴʦʚʦʛʦ ʢʨʘʥʫ 

 

ɺ ʜʚʦʪʨʫʙʥʽʡ ʩʠʩʪʝʤʽ ʚ ʤʽʩʮʷʭ ʧʨʠʻʜʥʘʥʥʷ ʩʪʦʷʢʽʚ, ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 

ʛʽʣʦʢ ʜʦ ʤʘʛʽʩʪʨʘʣʝʡ ʚʩʪʘʥʦʚʣʶʻʤʦ ʥʘ ʧʦʜʘʚʘʣʴʥʽʡ ʣʽʥʽʾ ï ʟʘʧʽʨʥʠʡ ʢʣʘ-

ʧʘʥ ASV-M, ʥʘ ʟʚʦʨʦʪʥʽʡ ʨʝʛʫʣʶʚʘʯ ʪʠʩʢʫ ASV-P ʘʙʦ ASV-PV  

ʚ ʦʜʥʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤʘʭ ʥʘ ʟʚʦʨʦʪʥʽʡ ʛʽʣʮʽ ʩʪʦʷʢʘ, ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ 

ʛʽʣʮʽ ʚʩʪʘʥʦʚʣʶʻʤʦ ʨʝʛʫʣʶʚʘʚ ʚʠʜʘʪʢʫ ʪʝʧʣʦʥʦʩʽʷ ASV-Qʄ. 
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ʈʠʩʫʥʦʢ 10 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʨʝʛʫʣʶʚʘʯʘ ʪʠʩʢʫ ASV-P, ASV-PV, ʟʘ-

ʧʽʨʥʦʛʦ ʢʣʘʧʘʥʫ ASV-M 

  

ʚ ʦʜʥʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤʘʭ ʥʘ ʟʚʦʨʦʪʥʽʡ ʛʽʣʮʽ ʩʪʦʷʢʘ, ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ 

ʛʽʣʮʽ ʚʩʪʘʥʦʚʣʶʻʤʦ ʨʝʛʫʣʶʚʘʯ ʚʠʜʘʪʢʫ ʪʝʧʣʦʥʦʩʽʷ ASV-Qʄ. 

 
ʈʠʩʫʥʦʢ 11 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʨʝʛʫʣʶʚʘʯʘ ʚʠʜʘʪʢʫ ʪʝʧʣʦʥʦʩʽʷ ASV-

Qʄ 

 

 ʥʘ ʢʦʞʥʦʤʫ ʦʧʘʣʶʚʘʣʴʥʦʤʫ ʧʨʠʣʘʜʽ ʧʨʦʩʪʘʚʠʪʠ ʪʝʧʣʦʚʽ ʥʘʚʘʥʪʘʞʝʥ-

ʥʷ ʧʨʠʣʘʜʽʚ Qʇʈ, ɺʪ, ʷʢʽ ʜʦʨʽʚʥʶʶʪʴ ʪʝʧʣʦʚʪʨʘʪʘʤ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʠ-

ʤʽʱʝʥʴ, ʟʙʽʣʴʰʝʥʠʤ ʥʘ ʚʝʣʠʯʠʥʫ b1, b2 ʽ 1,1 ʟʛʽʜʥʦ ʟ ʬʦʨʤʫʣʦʶ 2.2, 

ʛʨʘʬʘ 17 ʪʘʙʣ. ɼ.2, ʷʢʱʦ ʚ ʧʨʠʤʽʱʝʥʥʽ ʻ ʜʝʢʽʣʴʢʘ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠ-

ʣʘʜʽʚ, ʨʦʟʨʘʭʫʥʢʦʚʫ ʪʝʧʣʦʚʫ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʤʽʱʝʥʥʷ ʨʦʟʙʠʚʘʻʤʦ 

ʧʨʦʧʦʨʮʽʡʥʦ ʢʽʣʴʢʦʩʪʽ ʧʨʠʣʘʜʽʚ ʽ ʟʘʧʠʩʫʻʤʦ ʜʣʷ ʢʦʞʥʦʛʦ ʧʨʠʣʘʜʫ ʚ 

ʧʨʠʤʽʱʝʥʥʽ; 
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 ʚʠʟʥʘʯʘʻʤʦ ʛʦʣʦʚʥʝ ʨʦʟʨʘʭʫʥʢʦʚʝ ʮʠʨʢʫʣʷʮʽʡʥʝ ʢʽʣʴʮʝ (ʥʘʡʙʽʣʴʰ 
ʧʨʦʪʷʞʥʝ ʽ ʥʘʚʘʥʪʘʞʝʥʝ), ʨʦʟʨʘʭʫʥʢʦʚʝ ʮʠʨʢʫʣʷʮʽʡʥʝ ʢʽʣʴʮʝ ʨʦʟʙʠ-

ʚʘʻʤʦ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʽʣʷʥʢʠ - ʚʽʜʨʽʟʢʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʦʜʥʦʛʦ ʜʽʘ-

ʤʝʪʨʫ ʟ ʧʦʩʪʽʡʥʠʤ ʪʝʧʣʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ʧʦʩʪʽʡʥʠʤʠ ʚʠʪʨʘʪʘʤʠ 

ʪʝʧʣʦʥʦʩʽʷ) ʽ ʧʨʦʩʪʘʚʣʷʻʤʦ ʧʦʨʷʜʢʦʚʽ ʥʦʤʝʨʠ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʽʣʷʥʦʢ, 

ʧʦʯʠʥʘʶʯʠ ʥʫʤʝʨʘʮʽʶ ʚʽʜ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʦʶ ʦʧʘʣʝʥʥʷ ʟʘ ʭʦ-

ʜʦʤ ʪʝʧʣʦʥʦʩʽʷ ʧʦ ʧʦʜʘʚʘʣʴʥʽʡ ʤʘʛʽʩʪʨʘʣʽ ʜʦ ʢʽʥʮʝʚʦʛʦ ʦʧʘʣʶʚʘʣʴʥʦ-

ʛʦ ʧʨʠʣʘʜʫ ʽ ʧʦ ʟʚʦʨʦʪʥʽʡ ʤʘʛʽʩʪʨʘʣʽ ʜʦ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ; 

 ʧʽʜʨʘʭʦʚʫʻʤʦ ʪʝʧʣʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʦʷʢʽʚ (ʜʣʷ ʦʜʥʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤ 
ʦʧʘʣʝʥʥʷ), ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʫʤʦʶ ʪʝʧʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʦʧʘʣʶʚʘ-

ʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʷʢʽ ʧʨʠʻʜʥʘʥʦ ʜʦ ʩʪʦʷʢʘ; 

 ʧʨʦʩʪʘʚʣʷʻʤʦ ʪʝʧʣʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʱʦ ʚʠ-

ʟʥʘʯʘʶʪʴʩʷ ʩʫʤʦʶ ʪʝʧʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʩʪʦʷʢʽʚ, ʷʢʽ ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ 

ʮʽʻʶ ʜʽʣʷʥʢʦʶ. 

ʇʝʨʝʜ ʚʠʢʦʥʘʥʥʷʤ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʥʝʦʙʭʽʜʥʦ 

ʦʙʯʠʩʣʠʪʠ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʮʠʨʢʫʣʷʮʽʡʥʠʡ ʪʠʩʢ æʈʨ, ʇʘ, - ʚʝʣʠʯʠʥʫ ʥʘʷʚʥʦʾ 

ʨʽʟʥʠʮʽ ʪʠʩʢʽʚ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʪʨʘʯʝʥʘ ʥʘ ʧʦʜʦʣʘʥʥʷ ʦʧʦʨʽʚ ʪʝʨʪʷ ʪʘ ʤʽʩʮʝ-

ʚʠʭ ʦʧʦʨʽʚ ʫ ʩʠʩʪʝʤʽ ʦʧʘʣʝʥʥʷ 

ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʮʠʨʢʫʣʷʮʽʡʥʠʡ ʪʠʩʢ (ʟʘ ʚʫʟʣʦʤ ʢʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʦʶ 

ʦʧʘʣʝʥʥʷ) ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʦʜʥʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ 

ʷʢʽʩʥʦ-ʢʽʣʴʢʽʩʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʚʠʟʥʘʯʘʻʪʴʩʷ  

,7,0 ʇʈʉʆʈ PPP      (2.7) 

ɼʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʜʚʦʪʨʫʙʥʠʭ ʽ ʦʜʥʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ 

,4,0 ʇʈʉʆʈ PPP      (2.8) 

ʜʝ 
ʉʆP - ʚʠʙʠʨʘʻʪʴʩʷ ʟ ʟʘʚʜʘʥʥʷ ʪʘʙʣ ɸ.1, 

ʇʈP  - ʧʨʠʨʦʜʥʠʡ ʪʠʩʢ ʷʢʠʡ ʚʠʥʠ-

ʢʘʻ ʚ ʩʠʩʪʝʤʽ ʚ ʥʘʩʣʽʜʦʢ ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ ʫ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʘʭ ʽ ʪʨʫ-

ʙʦʧʨʦʚʦʜʘʭ.  

ɼʣʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʦʜʥʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤ ʇʨʠ ʯʠʩʣʽ N ʦʧʘʣʶʚʘʣʴʥʠʭ 

ʧʨʠʣʘʜʽʚ ʫ ʩʪʦʷʮʽ (ʨʦʟʨʘʭʦʚʫʻʤʦ ʩʘʤʠʡ ʥʘʚʘʥʪʘʞʝʥʠʡ ʩʪʦʷʢ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ 

ʢʽʣʴʮʷ ʩʠʩʪʝʤʠ) 

ʉʊ

N

I

II

ʇʈ
Gc

hQ

ʈ 1      (2.9) 

ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʜʚʦʪʨʫʙʥʠʭ ʽ ʦʜʥʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ 

)( 211 ʊʊhPʇʈ     (2.10) 

ʜʝ  - ʩʝʨʝʜʥʽʡ ʧʨʠʨʽʩʪ ʛʫʩʪʠʥʠ ʧʨʠ ʟʥʠʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ 1 ʉ, 

ʪʘʙʣ. 4 

 ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʧʨʠʡʥʷʪʠ 
21 /ʊʊ  = 

95/70 ʉ. 
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ʊʘʙʣʠʮʷ 4 
ʉʊʊ ,21

  ʉʊʊ ,21
  

85-65 0,6 115-70 0,68 

95-70 0,64 130-70 0,72 

105-70 0,66 150-70 0,76 

 

II hQ  - ʜʦʙʫʪʦʢ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʣʘʜʫ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ (ʬʦʨʤʫʣʘ 2.2) ʥʘ ʚʠʩʦʪʫ 

ʚʽʜ ʮʝʥʪʨʘ ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ ʫ ʧʨʠʣʘʜʽ ʜʦ ʮʝʥʪʨʘ ʥʘʛʨʽʚʫ ʚʦʜʠ ʫ ʢʦʪʣʽ (ʜʣʷ 

ʦʜʥʦʪʨʫʙʥʠʭ ʽ ʜʚʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤ 
1h  - ʚʠʩʦʪʘ ʚʽʜ ʮʝʥʪʨʘ ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ ʫ 

ʧʨʠʣʘʜʽ ʥʘ ʧʝʨʰʦʤʫ ʧʦʚʝʨʩʽ ʜʦ ʮʝʥʪʨʘ ʥʘʛʨʽʚʫ ʚʦʜʠ). ʎʝʥʪʨ ʥʘʛʨʽʚʘʥʥʷ ʚʦʜʠ 

ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʪʝʧʣʦʚʦʤʫ ʧʫʥʢʪʽ ʩʣʽʜ ʧʨʠʡʤʘʪʠ ʧʦ ʧʦʜʘʚʘʣʴʥʦʛʦ ʪʨʫʙʦʧ-

ʨʦʚʦʜʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʥʘ ʚʽʜʩʪʘʥʽ 1300 ʤʤ ʚʽʜ ʧʽʜʣʦʛʠ ʧʽʜʚʘʣʫ (ʧʝʨʰʦʛʦ ʧʦ-

ʚʝʨʭʫ, ʷʢʱʦ ʧʽʜʚʘʣʫ ʥʝʤʘʻ). ʎʝʥʪʨ ʦʭʦʣʦʜʞʝʥʥʷ ʚ ʦʧʘʣʶʚʘʣʴʥʦʤʫ ʧʨʠʣʘʜʽ 

ʧʨʠ ʩʭʝʤʽ ʨʫʭʫ ʚʦʜʠ ʚ ʥʴʦʤʫ "ʟʚʝʨʭʫ-ʜʦʥʠʟʫ", ʘ ʪʘʢʦʞ ʧʨʠ ʩʭʝʤʽ "ʟʥʠʟʫ-

ʜʦʥʠʟʫ" ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʝʨʝʜʠʥʽ ʧʨʠʣʘʜʫ; ʧʨʠ ʩʭʝʤʽ "ʚʥʠʟʫ-ʜʦʥʠʟʫ" - ʥʘ ʨʽʚʥʽ 

ʧʨʠʻʜʥʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʜʦ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ; ʧʨʠ ʧʨʠʻʜʥʘʥʥʽ ʦʧʘ-

ʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʟ ʟʘʤʠʢʘʶʯʦʶ ʜʽʣʷʥʢʦʶ  ï ʧʦ ʦʩʽ ʟʚʦʨʦʪʥʽʡ ʧʽʜʚʦʜʢʠ; c  - 

ʪʝʧʣʦʻʤʢʽʩʪʴ ʪʝʧʣʦʥʦʩʽʷ (ʚʦʜʘ 4,197 ʢɼʞ/ʢʛ ʉ) ʉʊG  - ʚʠʜʘʪʦʢ ʚʦʜʠ ʯʝʨʝʟ ʩʪʦ-

ʷʢ, ʢʛ/ʛʦʜ, 
)(

6,3

21

1
ʉ

TTʩ

Q

G

N

I

I

ʊ , 

ʋ ʨʘʟʽ, ʷʢʱʦ  ,1,0 ʉʆʇʈ PP  
ʉʆʈ PP , ʷʢʱʦ  ,1,0 ʉʆʇʈ PP  

ʇʈʉʆʈ PPP  

ɼʘʣʽ ʛʽʜʨʘʚʣʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

1) ʫ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʪʘʙʣʠʮʽ ɿ.2 ʧʨʦʩʪʘʚʣʷʻʤʦ ʥʦʤʝʨʠ ʜʽʣʷʥʦʢ, ʪʝʧʣʦʚʽ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʜʦʚʞʠʥʠ ʜʽʣʷʥʦʢ. ɼʦʚʞʠʥʠ ʜʽʣʷʥʦʢ ʚʠʟʥʘʯʘʶʪʴʩʷ: ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʽ ʜʦʚʞʠʥʠ ʟ ʧʣʘʥʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡʢʠ, ʚʝʨʪʠʢʘʣʴʥʽ ʜʦʚʞʠʥʠ ï ʷʢ ʨʽʟ-

ʥʠʮ̫ ʚʽʜʤʦʪʦʢ ʚʝʨʭʥʴʦʾ ʽ ʥʠʞʥʴʦʾ ʪʦʯʦʢ ʪʨʫʙʦʧʨʦʚʦʜʫ. 

2) ʚʠʟʥʘʯʘʻʤʦ ʥʝʦʙʭʽʜʥʽ ʚʠʪʨʘʪʠ ʪʝʧʣʦʥʦʩʽʷ (ʚʦʜʠ) ʥʘ ʜʽʣʷʥʮʽ Gʜ, ʢʛ/ʛʦʜ: 

)(

6,3

21

ɼ

ɼ
ʊʊʩ

Q
G ,     (2.11) 

ʜʝ: Qʜ - ʪʝʧʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʽʣʷʥʢʠ, ɺʪ; c - ʪʝʧʣʦʻʤʥʽʩʪʴ 

ʚʦʜʠ, cʚ=4,19 ʢɼʞ/(ʢʛÁʉ); t1, t2  - ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʥʘ ʚʭʦʜʽ ʽ ʚʠʭʦʜʽ ʩʠʩʪʝʤʠ 

ʦʧʘʣʝʥʥʷ, Áʉ. 

ɺʪʨʘʪʘ ʪʠʩʢʫ ʚ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʢʽʣʴʮʽ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʟ ʧʝʨʝʤʽʥʥʠʤ 

ʛʽʜʨʘʚʣʽʯʥʠʤ ʨʝʞʠʤʦʤ ʩʢʣʘʜʘʻʪʴʩʷ  

ʊʈʋɹɹɸʈʊ PPP  

ʜʝ 
ʊP  - ʚʪʨʘʪʘ ʪʠʩʢʫ ʥʘ ʪʝʨʤʦʩʪʘʪʠʯʥʦʤʫ ʚʝʥʪʠʣʽ (ʧʨʠʡʤʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʠʜʫ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ, ʜʣʷ ʜʚʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤ ʥʝ ʤʝʥʰ 10 ʢʇʘ, ʜʣʷ ʦʜʥʦʪ-

ʨʫʙʥʠʭ -  ), 
ɹɸʈP  - ʚʪʨʘʪʘ ʪʠʩʢʫ ʥʘ ʙʘʣʘʥʩʫʚʘʣʴʥʽʡ ʘʨʤʘʪʫʨʽ (ʨʝʛʫʣʷʪʦʨʽ ʪʠʩʢʫ 

ʜʣʷ ʜʚʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤ ʽ ʨʝʛʫʣʷʪʦʨʽ ʚʠʜʘʪʢʫ ʪʝʧʣʦʥʦʩʽʷ, ʘʙʦ ʙʘʣʘʥʩʫʚʘʣʥɹʦʤʫ 
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ʚʝʥʪʠʣʽ ʜʣʷ ʦʜʥʦʪʨʫʙʥʠʭ), 
ʊʈʋɹP  - ʚʪʨʘʪʘ ʪʠʩʢʫ ʫ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʨʦʟʨʘʭʫʥʢʦ-

ʚʦʛʦ ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ ʢʽʣʴʮʷ. 

ɼʣʷ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʱʦʙ ʚʠʢʦʥʫʚʘʣʘʩʴ 

ʫʤʦʚʘ 

ʈɹɸʈʊʊʈʋɹ PPPP 9,0     (2.12) 

 ʅʘʩʪʫʧʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʦʜʥʦ ʽ ʜʚʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ, ʪʦ-

ʤʫ, ʾʭ ʨʦʟʛʣʷʜʘʻʤʦ ʦʢʨʝʤʦ 

 

ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ ʜʚʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ. 

 

ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʚʦʜʠʤʦ  ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

1) ʇʨʠʡʤʘʻʤʦ, ʱʦ ʚʪʨʘʪʘ ʪʠʩʢʫ ʥʘ ʪʝʨʤʦʩʪʘʪʠʯʥʦʤʫ ʚʝʥʪʠʣʽ ʜʦʨʽʚʥʶʻ 

10 ʢʇʘ, ʚʪʨʘʪʘ ʪʠʩʢʫ ʥʘ ʙʘʣʘʥʩʫʚʘʣʴʥʦʤʫ ʚʝʥʪʠʣʽ ASV-M 3 ʢʇʘ, ʨʝʛʫʣʷʪʦʨʽ 

ʪʠʩʢʫ ASV-P 10 ʢʇʘ. ʊʘʢʠʤ ʯʠʥʦʤ ʥʘʷʚʥʠʡ ʪʠʩʢ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʪʨʫʙʦʧʨʦʚʦ-

ʜʽʚ, ʢʇʘ, ʩʢʣʘʜʘʻ  

)10310(ʈʅ PP     (2.13) 

2) ʟʥʘʭʦʜʠʤʦ ʩʝʨʝʜʥʶ ʚʝʣʠʯʠʥʫ ʧʠʪʦʤʦʾ ʚʪʨʘʪʠ ʪʠʩʢʫ ʥʘ ʪʝʨʪʷ ʜʣʷ ʨʦʟ-

ʨʘʭʫʥʢʦʚʦʛʦ ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ ʢʽʣʴʮʷ Rʩ, ʇʘ/ʤ: 

l

PB
R ʅ
ʉʈ ,     (2.14) 

ʜʝ: 
ʅP  - ʥʘʷʚʥʠʡ ʧʝʨʝʧʘʜ ʪʠʩʢʫ ʚ ʩʠʩʪʝʤʽ ʦʧʘʣʝʥʥʷ, ʇʘ, 1ʢʇʘ = 1000 ʇʘ;  l - 

ʩʫʤʘ ʜʦʚʞʠʥ ʜʽʣʷʥʦʢ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ ʢʽʣʴʮʷ, ʤ (ʟʘ ʛʨʘʬʦʶ 4 

ʪʘʙʣ. ɿ.2); ɺ - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʯʘʩʪʢʫ ʚʪʨʘʪ ʪʠʩʢʫ ʥʘ ʧʦʜʦʣʘʥʥʷ ʦʧʦʨʫ 

ʪʝʨʪʷ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʥʘʷʚʥʦʛʦ ʧʝʨʝʧʘʜʫ ʪʠʩʢʽʚ ʈʨ; ʧʨʠ ʥʘʩʦʩʥʽʡ ʮʠʨʢʫʣʷʮʽʾ ʚ 

ʩʠʩʪʝʤʽ ɺ=0,65. 

3) ʟʘ ʜʦʜʘʪʢʦʤ ɽ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʦʤʠʭ ʚʝʣʠʯʠʥ Gɼ ʽ Rʉʈ ʟʥʘʭʦʜʠʤʦ ʜʽʡʩ-

ʥʽ ʧʠʪʦʤʽ ʚʪʨʘʪʠ ʪʠʩʢʫ R, ʇʘ; ʜʽʘʤʝʪʨʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ dʫ, ʤʤ, ʽ ʰʚʠʜʢʽʩʪʴ ʚʦ-

ʜʠ , ʤ/ʩ, ʥʘʤʘʛʘʶʯʠʩʴ, ʱʦʙ ʟʥʘʯʝʥʥʷ R ʙʫʣʦ ʷʢ ʤʦʞʥʘ ʙʣʠʞʯʝ ʜʦ Rʉʈ (ʙʽʣʴ-

ʰʝ ʘʙʦ ʤʝʥʰʝ). 

ɼʽʘʤʝʪʨʠ ʪʨʫʙ ʥʘʣʝʞʠʪʴ ʚʠʙʠʨʘʪʠ ʪʘʢ, ʱʦʙ ʰʚʠʜʢʽʩʪʴ ʟʨʦʩʪʘʣʘ ʙʝʟ ʨʽʟ-

ʢʠʭ ʩʪʨʠʙʢʽʚ ʧʦ ʤʽʨʽ ʟʙʽʣʴʰʝʥʥʷ ʪʝʧʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʚʝʣʠʯʠʥ ʟ ʫʤʦʚʠ ʙʝʟʰʫʤʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ (ʫ ʩʪʦʷʢʘʭ 

ʥʝ ʙʽʣʴʰʝ 1 ʤ/ʩ, ʫ ʤʘʛʽʩʪʨʘʣʷʭ ʥʝ ʙʽʣʴʰʝ 1,5 ʤ/ʩ). 

4) ʟʘ ʜʦʜʘʪʢʦʤ ɾ ʚʠʟʥʘʯʘʶʪʴ ʩʫʤʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʽʩʮʝʚʠʭ ʦʧʦʨʽʚ  ʥʘ 

ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʜʽʣʷʥʮʽ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʤʽʩʮʝʚʽ ʦʧʦʨʠ ʥʘ ʪʝʨʤʦʩʪʘʪʠʯʥʦʤʫ ʚʝ-

ʥʪʠʣʽ, ʟʘʧʽʨʥʦʤʫ ʢʣʘʧʘʥʽ ʧʽʩʣʷ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ ï RLV, ʙʘʣʘʥʩʫʚʘʣʴ-

ʥʦʤʫ ʚʝʥʪʠʣʽ ASV-M, ʨʝʛʫʣʷʪʦʨʽ ʪʠʩʢʫ ASV-P. 

5) ʨʦʟʨʘʭʦʚʫʻʤʦ ʚʪʨʘʪʠ ʪʠʩʢʫ ʥʘ ʪʝʨʪʷ ʧʦ ʜʦʚʞʠʥʽ ʜʽʣʷʥʢʠ Rl, ʇʘ, ʽ ʚ ʤʽ-

ʩʮʝʚʠʭ ʦʧʦʨʘʭ Z = ʚ
2
/2, ʇʘ, ʜʝ ʚ - ʛʫʩʪʠʥʘ ʚʦʜʠ, ʢʛ/ʤ

3
. ɺʝʣʠʯʠʥʠ Z, ʷʢʽ 

ʨʦʟʨʘʭʦʚʘʥʦ ʟʘʣʝʞʥʦ ʚʽʜ ʽ ʥʘʚʝʜʝʥʦ ʫ ʜʦʜʘʪ. ɿ; 

6) ʟʥʘʭʦʜʠʤʦ ʧʦʚʥʽ ʚʪʨʘʪʠ ʪʠʩʢʫ ʥʘ ʢʦʞʥʽʡ ʜʽʣʷʥʮʽ (Rl + Z), ʇʘ.  
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7) ʧʦʚʝʨʪʘʻʤʦʩʴ ʜʦ ʜʽʣʷʥʢʠ ʟ ʦʧʘʣʶʚʘʣʴʥʠʤ ʧʨʠʣʘʜʦʤ. ɿʘ ʚʠʜʘʪʢʦʤ ʪʝ-

ʧʣʦʥʦʩʽʷ, ʽ ʨʝʢʦʤʝʥʜʦʚʘʥʦʶ ʚʪʨʘʪʦʶ ʪʠʩʢʫ ʥʘ ʪʝʨʤʦʩʪʘʪʠʯʥʦʤʫ ʚʝʥʪʠʣʽ 10 

ʢʇʘ ʟʘ ʥʦʤʦʛʨʘʤʘʤʠ ʨʠʩ. ɯ.1, ɯ.2 ʜʦʜʘʪʢʫ ɯ ʚʠʟʥʘʯʘʻʤʦ ʜʽʘʤʝʪʨ ʪʝʨʤʦʩʪʘʪʠʯ-

ʥʦʛʦ ʚʝʥʪʠʣʷ ʪʠʧʫ RTD N ʽ ʬʘʢʪʠʯʥʫ ʚʪʨʘʪʫ ʪʠʩʢʫ ʥʘ ʪʝʨʤʦʩʪʘʪʠʯʥʦʤʫ ʚʝʥ-

ʪʠʣʽ,  ʚʝʣʠʯʠʥʫ ʥʘʩʪʨʦʶʚʘʥʥʷ; ʮʽ ʜʘʥʽ ʟʘʧʠʩʫʻʤʦ ʫ ʪʘʙʣ. ɿ.2 ʦʢʨʝʤʦʶ ʩʪʨʦʯ-

ʢʦʶ ʧʽʩʣʷ ʥʦʤʝʨʘ ʜʽʣʷʥʢʠ ʟ ʦʧʘʣʶʚʘʣʴʥʠʤ ʧʨʠʣʘʜʦʤ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʱʦʙ 

ʚʝʣʠʯʠʥʘ ʥʘʩʪʨʦʶʚʘʥʥʷ ʙʫʣʘ ʙ ʥʝ ʤʝʥʰʝ 2 ʽ ʥʝ ʚʠʱʝ 7. ʈʽʚʝʥʴ ʰʫʤʫ ʥʘ ʪʝʨ-

ʤʦʩʪʘʪʠʯʥʠʭ ʚʝʥʪʠʣʷʭ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 25 ʜɹʘ; 

8) ʟʘ ʥʦʤʦʛʨʘʤʦʶ ʨʠʩ.ɯ.3 ʚʠʟʥʘʯʘʻʤʦ ʜʽʘʤʝʪʨ, ʚʝʣʠʯʠʥʫ ʥʘʩʪʨʦʶʚʘʥʥʷ ʽ 

ʚʪʨʘʪʫ ʪʠʩʢʫ ʥʘ ʟʘʧʽʨʥʦʤʫ ʢʣʘʧʘʥʽ RLV-15 (ʚʝʣʠʯʠʥʘ ʥʘʩʪʨʦʶʚʘʥʥʷ, ʚʽʜʧʦʚʽ-

ʜʥʦ ʚʪʨʘʪʠ ʪʠʩʢʫ ʥʘ ʢʣʘʧʘʥʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʠʤʠ); ʮʽ ʜʘʥʽ ʟʘʧʠʩʫʻʤʦ ʫ 

ʪʘʙʣ. ɿ.2 ʦʢʨʝʤʦʶ ʩʪʨʦʯʢʦʶ ʧʽʩʣʷ ʜʘʥʠʭ ʪʝʨʤʦʩʪʘʪʠʯʥʦʛʦ ʚʝʥʪʠʣʷ.  

 9) ʟʘ ʥʦʤʦʛʨʘʤʦʶ ʨʠʩ.ɯ.5 ʚʠʟʥʘʯʘʻʤʦ ʚʪʨʘʪʫ ʪʠʩʢʫ ʥʘ ʙʘʣʘʥʩʫʚʘʣʴʥʦʤʫ 

ʢʣʘʧʘʥʽ ASV-M, ʜʽʘʤʝʪʨ ʢʣʘʧʘʥʫ ʧʨʠʡʤʘʻʤʦ ʨʽʚʥʠʤ ʜʽʘʤʝʪʨʫ ʪʨʫʙʦʧʨʦʚʦʜʫ, 

ʜʝ ʚʩʪʘʥʦʚʣʝʥʦ ʢʣʘʧʘʥ ASV-M. ɺʪʨʘʪʠ ʪʠʩʢʫ ʥʘ ʢʣʘʧʘʥʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʽʥʽʤʘ-

ʣʴʥʠʤʠ); ʮʽ ʜʘʥʽ ʟʘʧʠʩʫʻʤʦ ʫ ʪʘʙʣ. ɿ.2 ʦʢʨʝʤʦʶ ʩʪʨʦʯʢʦʶ.  

10) ʜʘʣʽ ʧʽʜʨʘʭʦʚʫʻʤʦ ʧʝʨʝʧʘʜ ʪʠʩʢʫ, ʷʢʠʡ ʚʪʨʘʯʘʻʪʴʩʷ ʥʘ ʨʝʛʫʣʶʚʘʯʽ 

ʪʠʩʢʫ ASV-P ʘʙʦ ASV-PV. ɼʣʷ ʮʴʦʛʦ ʩʢʣʘʜʘʻʤʦ ʚʩʽ ʬʘʢʪʠʯʥʽ ʚʪʨʘʪʠ ʪʠʩʢʫ ʫ 

ʮʠʨʢʫʣʷʮʽʡʥʦʤʫ ʢʽʣʴʮʽ: 
ʊP  - ʚʪʨʘʪʫ ʪʠʩʢʫ ʥʘ ʪʝʨʤʦʩʪʘʪʠʯʥʦʤʫ ʚʝʥʪʠʣʽ, 

ɹɸʈP  

- ʚʪʨʘʪʠ ʪʠʩʢʫ ʥʘ ʙʘʣʘʥʩʫʚʘʣʴʥʽʡ ʘʨʤʘʪʫʨʽ (ʨʝʛʫʣʷʪʦʨʽ ʪʠʩʢʫ, ʙʘʣʘʥʩʫʚʘʣʴʥʦ-

ʤʫ ʚʝʥʪʠʣʽ, ʟʘʧʽʨʥʦʤʫ ʢʣʘʧʘʥʽ), 
ʊʈʋɹP  - ʚʪʨʘʪʫ ʪʠʩʢʫ ʫ ʪʨʫʙʦʧʨʦʚʦʜʘʭ. ʇʦʪʽʤ 

ʚʠʟʥʘʯʘʻʤʦ ʧʝʨʝʧʘʜ ʪʠʩʢʫ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʚʪʨʘʪʠʪʠ  ʥʘ ʨʝʛʫʣʶʚʘʯʽ 

)(9,0, ɹɸʈʊʊʈʋɹʈPVASVPASV PPPPP  

 11) ʟʘ ʚʠʜʘʪʢʦʤ ʪʝʧʣʦʥʦʩʽ̫  ʯʝʨʝʟ ʩʪʦʷʢ  ̔ʧʝʨʝʧʘʜʦʤ ʪʠʩʢʫ ʥʘ ʨʝʛʫʣʶʚʘ-

ʯʽ ʪʠʩʢʫ, ʚʠʟʥʘʯʘʻʤʦ ʡʦʛʦ ʜʽʘʤʝʪʨ, ʪʠʧ ʽ ʩʪʫʧʽʥʴ ʚʽʜʢʨʠʪʪʷ. ʅʘʧʨʠʢʣʘʜ, ʚʽʜ 

ʢʨʘʧʢʠ ʥʘ ʰʢʘʣʽ Q, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ ʚʠʜʘʪʢʫ ʪʝʧʣʦʥʦʩʽʷ ʯʝʨʝʟ ʩʪʦʷʢ, 

ʧʨʦʚʦʜʠʤʦ ʧʨʷʤʫ ʯʝʨʝʟ ʢʨʘʧʢʫ ʥʘ ʰʢʘʣʽ ɼPV, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʝʣʠʯʠʥʽ ʧʝʨʝʧʘ-

ʜʫ ʪʠʩʢʫ ʥʘ ʨʝʛʫʣʶʚʘʯʽ ʫ ʢʇʘ, ʜʦ ʧʝʨʝʪʠʥʘʥʥʷ ʟʽ ʰʢʘʣʦʶ kV. ɿ ʦʪʨʠʤʘʥʦʾ ʪʦʯ-

ʢʠ ʧʝʨʝʪʠʥʘʥʥʷ ʧʨʦʚʦʜʠʤʦ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʨʷʤʫ, ʧʦ ʷʢʽʡ ʽ ʧʽʜʙʠʨʘʻʪʴʩʷ ʪʠ-

ʧʦʨʦʟʤʽʨ ʢʣʘʧʘʥʫ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʙʠʨʘʪʠ ʪʦʡ ʪʠʧʦʨʦʟʤʽʨ ʢʣʘʧʘʥʘ, ʩʪʦʚ-

ʧʝʮʴ ʷʢʦʛʦ ʛʦʨʠʟʦʥʪʘʣʣʶ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʷʢʥʘʡʙʣʠʞʯʝ ʜʦ ʩʝʨʝʜʠʥʠ. ʆʜʥʘʢ, 

ʤʦʞʥʘ ʢʝʨʫʚʘʪʠʩʷ ʪʘʢʦʞ ʽ ʽʥʰʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʡ ʝʢʦʥʦʤʽʯʥʠʤʠ ʨʦʟʫʤʽʥʥʷʤʠ 

(ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʽʘʤʝʪʨʦʚʽ ʩʪʦʷʢʘ, ʚʠʙʽʨ ʢʣʘʧʘʥʘ ʥʘʡʤʝʥʰʦʛʦ ʟ ʤʦʞʣʠʚʠʭ ʪʠ-

ʧʦʨʦʟʤʽʨʽʚ ʽ ʪ.ʜ.). 

 

ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ ʦʜʥʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ. 

 

ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʚʦʜʠʤʦ  ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

1) ʇʨʠʡʤʘʻʤʦ, ʱʦ ʚʪʨʘʪʘ ʪʠʩʢʫ ʥʘ ʪʝʨʤʦʩʪʘʪʠʯʥʦʤʫ ʚʝʥʪʠʣʽ RTD-G ʜʦ-

ʨʽʚʥʶʻ 0,5 ʢʇʘ, ʚʪʨʘʪʘ ʪʠʩʢʫ ʥʘ ʨʝʛʫʣʷʪʦʨʽ ʚʠʜʘʪʢʫ ʪʝʧʣʦʥʦʩʽʷ AB-QM 20 

ʢʇʘ. ʊʘʢʠʤ ʯʠʥʦʤ ʥʘʷʚʥʠʡ ʪʠʩʢ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʢʇʘ, ʩʢʣʘʜʘʻ  
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)5,020( NPP ʈʅ
    (2.15) 

ʜʝ N ï ʢʽʣʴʢʽʩʪʴ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʥʘ ʩʪʦʷʢʫ; 

2) ʟʥʘʭʦʜʠʤʦ ʩʝʨʝʜʥʶ ʚʝʣʠʯʠʥʫ ʧʠʪʦʤʦʾ ʚʪʨʘʪʠ ʪʠʩʢʫ ʥʘ ʪʝʨʪʷ ʜʣʷ ʨʦʟ-

ʨʘʭʫʥʢʦʚʦʛʦ ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ ʢʽʣʴʮʷ Rʩ, ʇʘ/ʤ: 

l

PB
R ʅ
ʉʈ ,      

ʜʝ: 
ʅP  - ʥʘʷʚʥʠʡ ʧʝʨʝʧʘʜ ʪʠʩʢʫ ʚ ʩʠʩʪʝʤʽ ʦʧʘʣʝʥʥʷ, ʇʘ, 1ʢʇʘ = 1000 ʇʘ;  l - 

ʩʫʤʘ ʜʦʚʞʠʥ ʜʽʣʷʥʦʢ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ ʢʽʣʴʮʷ, ʤ (ʟʘ ʛʨʘʬʦʶ 4 

ʪʘʙʣ. ɿ.2); ɺ - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʯʘʩʪʢʫ ʚʪʨʘʪ ʪʠʩʢʫ ʥʘ ʧʦʜʦʣʘʥʥʷ ʦʧʦʨʫ 

ʪʝʨʪʷ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʥʘʷʚʥʦʛʦ ʧʝʨʝʧʘʜʫ ʪʠʩʢʽʚ ʈʨ; ʧʨʠ ʥʘʩʦʩʥʽʡ ʮʠʨʢʫʣʷʮʽʾ ʚ 

ʩʠʩʪʝʤʽ ɺ=0,65. 

3) ʟʘ ʜʦʜʘʪʢʦʤ ɽ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʦʤʠʭ ʚʝʣʠʯʠʥ Gɼ ʽ Rʉʈ ʟʥʘʭʦʜʠʤʦ ʜʽʡʩ-

ʥʽ ʧʠʪʦʤʽ ʚʪʨʘʪʠ ʪʠʩʢʫ R, ʇʘ; ʜʽʘʤʝʪʨʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ dʫ, ʤʤ, ʽ ʰʚʠʜʢʽʩʪʴ ʚʦ-

ʜʠ , ʤ/ʩ, ʥʘʤʘʛʘʶʯʠʩʴ, ʱʦʙ ʟʥʘʯʝʥʥʷ R ʙʫʣʦ ʷʢ ʤʦʞʥʘ ʙʣʠʞʯʝ ʜʦ Rʉʈ (ʙʽʣʴ-

ʰʝ ʘʙʦ ʤʝʥʰʝ). 

ɼʽʘʤʝʪʨʠ ʪʨʫʙ ʥʘʣʝʞʠʪʴ ʚʠʙʠʨʘʪʠ ʪʘʢ, ʱʦʙ ʰʚʠʜʢʽʩʪʴ ʟʨʦʩʪʘʣʘ ʙʝʟ ʨʽʟ-

ʢʠʭ ʩʪʨʠʙʢʽʚ ʧʦ ʤʽʨʽ ʟʙʽʣʴʰʝʥʥʷ ʪʝʧʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʚʝʣʠʯʠʥ ʟ ʫʤʦʚʠ ʙʝʟʰʫʤʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ (ʫ ʩʪʦʷʢʘʭ 

ʥʝ ʙʽʣʴʰʝ 1 ʤ/ʩ, ʫ ʤʘʛʽʩʪʨʘʣʷʭ ʥʝ ʙʽʣʴʰʝ 1,5 ʤ/ʩ). 

4) ʟʘ ʜʦʜʘʪʢʦʤ ɾ ʚʠʟʥʘʯʘʶʪʴ ʩʫʤʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʽʩʮʝʚʠʭ ʦʧʦʨʽʚ  

ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʜʽʣʷʥʮʽ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʤʽʩʮʝʚʽ ʦʧʦʨʠ ʥʘ ʪʝʨʤʦʩʪʘʪʠʯʥʦʤʫ 

ʚʝʥʪʠʣʽ ʽ ʨʝʛʫʣʷʪʦʨʽ ʚʠʜʘʪʢʫ ʪʝʧʣʦʥʦʩʽʷ AB-QM. 

5) ʨʦʟʨʘʭʦʚʫʻʤʦ ʚʪʨʘʪʠ ʪʠʩʢʫ ʥʘ ʪʝʨʪʷ ʧʦ ʜʦʚʞʠʥʽ ʜʽʣʷʥʢʠ Rl, ʇʘ, ʽ ʚ ʤʽ-

ʩʮʝʚʠʭ ʦʧʦʨʘʭ Z = ʚ
2
/2, ʇʘ, ʜʝ ʚ - ʛʫʩʪʠʥʘ ʚʦʜʠ, ʢʛ/ʤ

3
. ɺʝʣʠʯʠʥʠ Z, ʷʢʽ 

ʨʦʟʨʘʭʦʚʘʥʦ ʟʘʣʝʞʥʦ ʚʽʜ ʽ ʥʘʚʝʜʝʥʦ ʫ ʜʦʜʘʪ. ɿ; 

6) ʟʥʘʭʦʜʠʤʦ ʧʦʚʥʽ ʚʪʨʘʪʠ ʪʠʩʢʫ ʥʘ ʢʦʞʥʽʡ ʜʽʣʷʥʮʽ (Rl + Z), ʇʘ.  

7) ʧʦʚʝʨʪʘʻʤʦʩʴ ʜʦ ʜʽʣʷʥʢʠ ʟ ʦʧʘʣʶʚʘʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ. ɿʘ ʚʠʜʘʪʢʦʤ 

ʪʝʧʣʦʥʦʩʽʷ ʟʘ ʥʦʤʦʛʨʘʤʦʶ ʨʠʩ. ɯ.4 ʜʦʜʘʪʢʫ ɯ ʚʠʟʥʘʯʘʻʤʦ ʜʽʘʤʝʪʨ ʪʝʨʤʦʩʪʘʪʠ-

ʯʥʦʛʦ ʚʝʥʪʠʣʷ ʪʠʧʫ RTD-G ʽ ʬʘʢʪʠʯʥʫ ʚʪʨʘʪʫ ʪʠʩʢʫ ʥʘ ʪʝʨʤʦʩʪʘʪʠʯʥʦʤʫ ʚʝʥ-

ʪʠʣʽ, ʮʽ ʜʘʥʽ ʟʘʧʠʩʫʻʤʦ ʫ ʪʘʙʣ. ɿ.2 ʦʢʨʝʤʦʶ ʩʪʨʦʯʢʦʶ ʧʽʩʣʷ ʥʦʤʝʨʘ ʜʽʣʷʥʢʠ ʟ 

ʦʧʘʣʶʚʘʣʴʥʠʤ ʧʨʠʣʘʜʦʤ. ʊʦʤʫ, ʱʦ ʥʘ ʩʪʦʷʮʽ ʚʩʪʘʥʦʚʣʝʥʦ N ʦʧʘʣʶʚʘʣʴʥʠʭ 

ʧʨʠʣʘʜʽʚ, ʚʪʨʘʪʫ ʪʠʩʢʫ ʥʘ ʦʜʥʦʤʫ ʪʝʨʤʦʩʪʘʪʠʯʥʦʤʫ ʚʝʥʪʠʣʽ ʧʦʤʥʦʞʫʻʤʦ ʥʘ 

N.  

8) ʜʘʣʽ ʧʽʜʨʘʭʦʚʫʻʤʦ ʧʝʨʝʧʘʜ ʪʠʩʢʫ, ʷʢʠʡ ʚʪʨʘʯʘʻʪʴʩʷ ʥʘ ʨʝʛʫʣʶʚʘʯʽ 

ʚʠʜʘʪʢʫ ʪʝʧʣʦʥʦʩʽʷ AB-QM. ɼʣʷ ʮʴʦʛʦ ʩʢʣʘʜʘʻʤʦ ʚʩʽ ʬʘʢʪʠʯʥʽ ʚʪʨʘʪʠ ʪʠʩʢʫ ʫ 

ʮʠʨʢʫʣʷʮʽʡʥʦʤʫ ʢʽʣʴʮʽ: 
ʊP  - ʚʪʨʘʪʫ ʪʠʩʢʫ ʥʘ ʪʝʨʤʦʩʪʘʪʠʯʥʦʤʫ ʚʝʥʪʠʣʽ, 

ʊʈʋɹP  

- ʚʪʨʘʪʫ ʪʠʩʢʫ ʫ ʪʨʫʙʦʧʨʦʚʦʜʘʭ. ʇʦʪʽʤ ʚʠʟʥʘʯʘʻʤʦ ʧʝʨʝʧʘʜ ʪʠʩʢʫ, ʷʢʠʡ ʥʝʦʙ-

ʭʽʜʥʦ ʚʪʨʘʪʠʪʠ ʥʘ ʥʘ ʨʝʛʫʣʶʚʘʯʽ 

)(9,0 ʊʊʈʋɹʈQMAB PPPP  

 9) ʟʘ ʚʠʜʘʪʢʦʤ ʪʝʧʣʦʥʦʩʽ̫  ʯʝʨʝʟ ʩʪʦʷʢ  ̔ʜʽʘʤʝʪʨʦʤ ʩʪʦʷʢʘ ʟʘ ʥʦʤʦʛʨʘ-

ʤʦʶ ɯ.7 ʚʠʟʥʘʯʘʻʤʦ ʜʽʘʤʝʪʨ ʨʝʛʫʣʶʚʘʯʘ AB-QM. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʱʦʙ ʣʽʥʽʷ 
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ʚʠʜʘʪʢʫ ʧʨʦʭʦʜʠʣʘ ʙʣʠʟʴʢʦ ʩʝʨʝʜʠʥʠ ʩʪʦʚʙʯʠʢʫ. ʉʪʫʧʽʥʴ ʚʽʜʢʨʠʪʪʷ ʦʪʨʠʤʘʻ-

ʤʦ, ʷʢʱʦ ʬʘʢʪʠʯʥʠʡ ʚʠʜʘʪʦʢ ʪʝʧʣʦʥʦʩʽʷ ʧʦʜʽʣʠʪʠ ʥʘ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʠʜʘʪʦʢ 

ʜʣʷ ʮʴʦʛʦ ʜʽʘʤʝʪʨʘ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʠʜʘʪʦʢ ʪʝʧʣʦʥʦʩʽʷ ʜʣʷ ʢʣʘʧʘʥʽʚ ʨʽʟʥʠʭ 

ʜʽʘʤʝʪʨʽʚ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʪʘʙʣ. 5. 

ʇʦʚ'ʷʟʘʥʥʷ ʚʪʨʘʪ ʪʠʩʢʫ ʥʘ ʚʫʟʣʦʚʠʭ ʪʦʯʢʘʭ (ʪʦʙʪʦ ʜʣʷ ʥʝʦʩʥʦʚʥʠʭ ʮʠʨ-

ʢʫʣʷʮʽʡʥʠʭ ʢʽʣʝʮʴ) ʧʨʦʚʘʜʠʪʴʩʷ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʚʪʨʘʪ ʥʘ ʟʘʛʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ. 

ɺʪʨʘʪʠ ʪʠʩʢʫ ʚ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʢʽʣʴʮʷʭ ʦʜʥʦʪʨʫʙʥʠʭ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ, ʨʦʟʨʘ-

ʭʦʚʘʥʠʭ ʟ ʧʦʩʪʽʡʥʠʤ ʧʝʨʝʧʘʜʦʤ ʪʝʤʧʝʨʘʪʫʨ ʪʝʧʣʦʥʦʩʽʷ ʚ ʩʪʦʷʢʘʭ, ʥʝ ʧʦʚʠʥʥʽ 

ʨʦʟʨʽʟʥʷʪʠʩʷ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 15% ʧʨʠ ʪʫʧʠʢʦʚʽʡ ʩʭʝʤʽ ʨʦʟʚʦʜʢʠ ʤʘʛʽʩʪʨʘʣʝʡ ʽ 

ʥʘ 5% - ʧʨʠ ʧʦʧʫʪʥʽʡ.  

 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʘʧʘʥʘ AB-QM     ʊʘʙʣʠʮʷ 5 

ʋʤʦʚʥʠʡ ʧʨʦʭʽʜ ɼʋ, ʤʤ 10 15 20 25 32 40/50 

ʄʽʥʽʤʘʣʴʥʠʡ ʚʠʜʘʪʦʢ (20%), ʣ/ʛ 55 90 180 340 640 2000 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʠʜʘʪʦʢ (100%), ʣ/ʛ 275 450 900 1700 3200 10000 

ʇʝʨʝʧʘʜ ʪʠʩʢʫ æʈ, ʢʇʘ 16-400 20-400 30-400 

ʋʤʦʚʥʠʡ ʪʠʩʢ ʈʋ, ʙʘʨ 16 

ɼʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ Áʉ -10é+120 

 

ʗʢʱʦ ʮʷ ʫʤʦʚʘ ʥʝ ʜʦʪʨʠʤʫʻʪʴʩʷ, ʩʣʽʜ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʟʙʽʣʴʰʠʪʠ 

ʘʙʦ ʟʤʝʥʰʠʪʠ ʜʽʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʟʤʽʥʠʚʰʠ ʚʝʣʠʯʠʥʫ 

ʚʪʨʘʪ ʪʠʩʢʫ. ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ 

ʧʨʘʛʥʫʪʠ, ʱʦʙ ʚʪʨʘʪʠ ʪʠʩʢʫ ʚ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʩʪʦʷʢʦʚʽ ʩʢʣʘʜʘʣʠ ʷʢʦʤʦʛʘ ʙʽ-

ʣʴʰʫ ʯʘʩʪʢʫ (70%) ʚʽʜ ʚʪʨʘʪ ʪʠʩʢʫ ʚ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʮʠʨʢʫʣʷʮʽʡʥʦʤʫ ʢʽʣʴʮʽ. 

ɼʣʷ ʟʘʧʠʩʫ ʟʤʽʥʝʥʠʭ ʜʽʘʤʝʪʨʽʚ ʥʘʣʝʞʠʪʴ ʟʘʣʠʰʠʪʠ ʚʽʣʴʥʽ ʨʷʜʢʠ ʚ ʨʦʟ-

ʨʘʭʫʥʢʦʚʽʡ ʪʘʙʣʠʮʽ ɿ.2. 

 

2.5. ʈʦʟʨʘʭʫʥʦʢ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ 

 

ʄʝʪʘ ʨʦʟʨʘʭʫʥʢʫ - ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʦʨʦʟʤʽʨʽʚ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʪʝʧʣʦʚʪʨʘʪ ʧʨʠʤʽʱʝʥʥʷ. ɺ ʢʫʨʩʦʚʽʡ ʨʦʙʦʪʽ ʨʦʟ-

ʨʘʭʫʥʢʫ ʧʽʜʣʷʛʘʶʪʴ ʦʧʘʣʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ, ʧʨʠʻʜʥʘʥʽ ʜʦ ʩʪʦʷʢʽʚ ʨʦʟʨʘʭʫʥʢʦ-

ʚʠʭ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʢʽʣʝʮʴ. 

ʊʠʧʦʨʦʟʤʽʨ ʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʚʠʙʠʨʘʻʤʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʜʘʪʢʘ ʂ 

ʟʘ ʧʦʪʨʽʙʥʠʤ ʥʦʤʽʥʘʣʴʥʠʤ ʪʝʧʣʦʚʠʤ ʧʦʪʦʢʦʤ Qʅʊ, ɺʪ: 

Qʅʊ = Qʇʈ / ʂ,     (2.16) 

ʜʝ: Qʇʈ - ʪʝʧʣʦʧʝʨʝʜʘʯʘ ʧʨʠʣʘʜʫ ʚ ʧʨʠʤʽʱʝʥʥʷ, ʷʢʝ ʨʦʟʛʣʷʜʫʻʪʴʩʷ 

Qʇʈ = Qʇ  0,9Qʊʈ,    (2.17) 

ʜʝ - Qʇ - ʪʝʧʣʦʚʪʨʘʪʠ ʧʨʠʤʽʱʝʥʥʷ (ʧʨʠ ʦʜʥʦʤʫ ʧʨʠʣʘʜʽ) ʘʙʦ ʾʭʥʷ ʯʘʩʪʠʥʘ, ʱʦ 

ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʧʨʠʣʘʜ (ʧʨʠ ʜʝʢʽʣʴʢʦʭ ʧʨʠʣʘʜʘʭ, ʱʦ ʦʙʽʛʨʽʚʘʶʪʴ 

ʦʜʥʝ ʧʨʠʤʽʱʝʥʥʷ), ɺʪ, ʪʦʙʪʦ ʪʝʧʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʣʘʜʫ; 
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Qʊʈ - ʪʝʧʣʦʚʽʜʜʘʯʘ ʚʽʜʢʨʠʪʦ ʧʨʦʢʣʘʜʝʥʠʭ ʚ ʤʝʞʘʭ ʧʨʠʤʽʱʝʥʥʷ ʪʨʫʙ ʩʪʦʷ-

ʢʘ ʽ ʧʽʜʚʦʜʽʚ, ʜʦ ʷʢʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʻʜʥʘʥʠʡ ʧʨʠʣʘʜ, ɺʪ: 

Qʊʈ = qɺ lɺ + qɻ lɻ ,     (2.18) 

ʜʝ: qɺ ̔  qɻ - ʪʝʧʣʦʚʽʜʜʘʯʘ 1 ʤ ʚʝʨʪʠʢʘʣʴʥʠʭ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʪʨʫʙ, ɺʪ/ʤ; 

ʧʨʠʡʤʘʻʪʴʩʷ ʜʣʷ ʥʝʽʟʦʣʴʦʚʘʥʠʭ ʪʨʫʙ ʟʘ ʜʦʜʘʪʢʦʤ ʄ, ʚʠʭʦʜʷʯʠ ʟ ʜʽʘ-

ʤʝʪʨʘ ʽ ʧʦʣʦʞʝʥʥʷ ʪʨʫʙ, ʘ ʪʘʢʦʞ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ 

ʧʨʠ ʚʭʦʜʽ ʡʦʛʦ ʚ ʧʨʠʤʽʱʝʥʥʷ, ʱʦ ʦʙʽʛʨʽʚʘʻʪʴʩʷ, ʊ1 ʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʽ tɺ; 

lɺ ʽ lɻ - ʜʦʚʞʠʥʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʪʨʫʙ ʚ ʤʝʞʘʭ ʧʨʠʤʽʱʝʥʥʷ; 

ʂ - ʢʦʤʧʣʝʢʩʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʚʝʜʝʥʥʷ Qʅʊ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʫʤʦʚ, ʱʦ 

ʚʠʟʥʘʯʘʻʤʦ ʧʨʠ ʪʝʧʣʦʥʦʩʽʾ - ʚʦʜʘ ʟʘ ʬʦʨʤʫʣʦʶ: 

cb
Gt ʇʈ

n

ʉ
ʂ

ʨ1

36070
,      (2.19) 

ʜʝ: tʉ- ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʚ ʧʨʠʣʘʜʽ tʉ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ-

ʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ tɺ, Áʉ, (ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʥʘʧʽʨ ʧʨʠʣʘʜʫ): 

ɺ
ɺʀʍɺʍ

c
2

t
tt

t ;      (2.20) 

ʜʝ: tɺʍ ʽ tɺʀʍ - ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʭʦʜʽ ʽ ʥʘ ʚʠʭʦʜʽ ʟ ʧʨʠʣʘʜʫ, Áʉ; ʙʝʟ ʚʨʘʭʫ-

ʚʘʥʥʷ ʚʪʨʘʪ ʚ ʤʘʛʽʩʪʨʘʣʽ ʽ ʩʪʦʷʢʦʚʽ ʜʣʷ ʜʚʦʪʨʫʙʥʦʾ ʩʠʩʪʝʤʠ tɺʍ ʜʦʨʽʚʥʶʻ ʪʝʤ-

ʧʝʨʘʪʫʨʽ ʛʘʨʷʯʦʾ ʚʦʜʠ ʥʘ ʚʭʦʜʽ ʚ ʩʠʩʪʝʤʫ ʦʧʘʣʝʥʥʷ tɻ ʘ tɺʀʍ ʪʝʤʧʝʨʘʪʫʨʽ ʟʚʦʨʦ-

ʪʥʦʾ ʚʦʜʠ tɺʀʍ = tʆ . 

ɼʣʷ ʦʜʥʦʪʨʫʙʥʦʾ ʩʠʩʪʝʤʠ tɺʍ ʽ tɺʀʍ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʝʪʘʧʥʦ ʜʣʷ ʢʦʞʥʦ-

ʛʦ ʧʨʠʣʘʜʫ ʘʙʦ ʧʨʠʣʘʜʦʚʦʛʦ ʚʫʟʣʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʠʭʦʜʫ ʟ ʦʧʘʣʶʚʘʣʴʥʦʛʦ 

ʧʨʠʣʘʜʫ (ʜʦ ʟʘʤʠʢʘʶʯʦʾ ʜʽʣʷʥʢʠ): 

ʉʊɺ

ɺʍ

'

ɺʀʍ

6,3

Gʩ

Q
tt

ʇ

ʇ ,     (2.21) 

ʜʝ: Qʧ
ʧ
 - ʩʫʤʘ ʪʝʧʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʠʣʘʜʽʚ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʦ ʥʘ ʩʪʦʷʢʦʚʽ 

ʧʝʨʝʜ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʧʨʠʣʘʜʦʤ (ʟʘ ʭʦʜʦʤ ʪʝʧʣʦʥʦʩʽʷ), ɺʪ; 

cɺ - ʪʝʧʣʦʻʤʥʽʩʪʴ ʚʦʜʠ, ʩʚ = 4,19 ʢɼʞ/(ʢʛĀÁʉ); 

 - ʢʦʝʬʽʮʽʻʥʪ ʟʘʪʽʢʘʥʥʷ ʚʦʜʠ ʚ ʦʧʘʣʶʚʘʣʴʥʠʡ ʧʨʠʣʘʜ, ʜʠʚ. ʜʦʜʘʪʦʢ ʃ. 

Gʉʊ ï ʚʠʪʨʘʪʠ ʚʦʜʠ ʯʝʨʝʟ ʩʪʦʷʢ, ʢʛ/ʛʦʜ: 

)(

6,3

ɻɺ

ʇ
ʉʊ

ʆttʩ

Q
G ,      (2.22) 

ʜʝ: Qʇ - ʩʫʤʘ ʪʝʧʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚʩʽʭ ʧʨʠʣʘʜʽʚ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʨʦʟʨʘʭʫ-

ʥʢʦʚʦʛʦ ʩʪʦʷʢʘ, ɺʪ; 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʠʭʦʜʫ ʟ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ (ʧʽʩʣʷ ʟʤʽʰʫʚʘʥʥʷ ʚʦʜʠ ʟ 

ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ ʽ ʟʘʤʠʢʘʶʯʦʾ ʜʽʣʷʥʢʠ): 
'

ɺʀʍɺʍɺʀʍ )1( ttt ,     (2.23) 

ʜʝ: b - ʢʦʝʬʽʮʽʻʥʪ ʚʨʘʭʫʚʘʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ ʚ ʜʘʥʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʧʨʠ 760 

ʤʤ ʨʪ. ʩʪ.  b=1; 

 - ʢʦʝʬʽʮʽʻʥʪ ʚʨʘʭʫʚʘʥʥʷ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʚʦʜʠ ʚ ʧʨʠʣʘʜʽ ʟʥʠʟʫ ʚʚʝʨʭ: 
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 = 1  a (tʚʭ  tʚʠʭ) ;     (2.24) 

ʜʝ: a=0,006 - ʜʣʷ ʯʘʚʫʥʥʠʭ ʩʝʢʮʽʡʥʠʭ ʽ ʩʪʘʣʝʚʠʭ ʧʘʥʝʣʴʥʠʭ ʨʘʜʽʘʪʦʨʽʚ ʪʠʧʫ 

ʈʉɺ1; a=0,002 - ʜʣʷ ʢʦʥʚʝʢʪʦʨʽʚ ʥʘʩʪʽʥʥʠʭ ʪʠʧʫ ñʋʥʠʚʝʨʩʘʣò, ñɸʢʦʨʜò ʽ ʧʨʠ-

ʣʘʜʫ ñʂʦʨʘʣʣò ʚ ʜʚʦʨʷʜʥʦʤʫ ʚʠʢʦʥʘʥʥʽ ʧʦ ʚʠʩʦʪʽ; ʜʣʷ ʽʥʰʠʭ ʧʨʠʣʘʜʽʚ =1; 

n, p, ʩ - ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʯʠʩʣʦʚʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ ʟʘ ʜʦʜʘʪʢʦʤ ʅ. 

ʊʝʧʣʦʚʠʡ ʧʦʪʽʢ ʧʽʜʽʙʨʘʥʦʛʦ ʧʨʠʣʘʜʫ ʥʝ ʧʦʚʠʥʝʥ ʙʫʪʠ ʽʩʪʦʪʥʦ ʤʝʥʰʠʡ, 

ʥʽʞ ʟʥʘʯʝʥʥʷ Qʅʊ, ʪʦʤʫ ʚ ʬʦʨʤʫʣʫ (2.16) ʤʦʞʥʘ ʧʽʜʩʪʘʚʣʷʪʠ ʟʥʘʯʝʥʥʷ Qʇʈ, 

ʟʤʝʥʰʝʥʝ ʥʘ 5% ʧʨʠ Qʇʈ  1200 ɺʪ, ʘʙʦ ʥʘ 60 ɺʪ ʧʨʠ Qʇʈ > 1200 ɺʪ. 

ʄʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʝ ʯʠʩʣʦ ʩʝʢʮʽʡ ʯʘʚʫʥʥʦʛʦ ʨʘʜʽʘʪʦʨʘ ʚʠʟʥʘʯʘʻʤʦ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

3ʅʋ

4ʅʊ
ʄɯʅ

Q

Q
N ,      (2.25) 

ʜʝ:   Qʅʋ - ʥʦʤʽʥʘʣʴʥʠʡ ʫʤʦʚʥʠʡ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʦʜʥʽʻʾ ʩʝʢʮʽʾ ʨʘʜʽʘʪʦʨʘ, ɺʪ (ʟʘ 

ʜʦʜʘʪ. ʂ); 4 - ʢʦʝʬʽʮʽʻʥʪ ʚʨʘʭʫʚʘʥʥʷ ʩʧʦʩʦʙʫ ʫʩʪʘʥʦʚʢʠ ʨʘʜʽʘʪʦʨʘ (ʟʘ ʜʦʜʘʪ-

ʢʦʤ ʆ), ʧʨʠ ʚʽʜʢʨʠʪʽʡ ʫʩʪʘʥʦʚʮʽ  4 = 1; 3 - ʢʦʝʬʽʮʽʻʥʪ ʚʨʘʭʫʚʘʥʥʷ ʯʠʩʣʘ ʩʝʢ-

ʮʽʡ ʚ ʧʨʠʣʘʜʽ; ʜʣʷ ʨʘʜʽʘʪʦʨʘ ʪʠʧʫ ʄʉ-140 ʧʨʠʡʤʘʻʪʴʩʷ ʧʨʠ ʯʠʩʣʽ ʩʝʢʮʽʡ ʚ 

ʧʨʠʣʘʜʽ ʜʦ 15 - 3 = 1, ʚʽʜ 16 ʜʦ 20 - 3 = 0,98, ʚʽʜ 21 ʜʦ 25 - 3 = 0,96; ʜʣʷ ʨʘ-

ʜʽʘʪʦʨʽʚ ʽʥʰʠʭ ʪʠʧʽʚ: 

3 0 97
34

, ,
N Qʥʫ

      (2.26) 

ʜʝ:  N - ʯʠʩʣʦ ʩʝʢʮʽʡ ʨʘʜʽʘʪʦʨʫ. 

ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʚʦʜʠʤʦ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

1) ʜʣʷ ʦʜʥʦʪʨʫʙʥʦʾ ʩʠʩʪʝʤʠ ʦʙʯʠʩʣʶʻʤʦ ʚʠʪʨʘʪʫ ʚʦʜʠ ʯʝʨʝʟ ʩʪʦʷʢ ʟʘ 

ʬʦʨʤʫʣʦʶ (2.22) ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʭʦʜʫ ʪʝʧʣʦʥʦʩʽʷ ʜʦ ʧʨʠʣʘʜʫ tʚʭ ʽ ʚʠ-

ʭʦʜʫ ʟ ʥʴʦʛʦ tɺʀʍ ʟʘ ʬʦʨʤʫʣʘʤʠ (2.21), (2.23); 

2) ʚʠʟʥʘʯʘʻʤʦ ʚʠʪʨʘʪʠ ʚʦʜʠ ʯʝʨʝʟ ʧʨʠʣʘʜ Gʇʈ ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʥʘʧʽʨ 

ʧʨʠʣʘʜʫ tʉʈ ʟʘ ʬʦʨʤʫʣʦʶ (2.20). ʊʝʧʣʦʚʽʜʜʘʯʫ ʪʨʫʙ ʟʥʘʭʦʜʷʪʴ ʧʦ 

(2.18), ʢʦʨʠʩʪʫʶʯʠʩʴ ʜʦʜʘʪ. ʃ ʽ ʧʨʠʡʤʘʶʯʠ ʷʢ tʊ ʪʝʤʧʝʨʘʪʫʨʫ tɺʍ ʜʣʷ 

ʧʽʜʚʦʜʽʚ, ʱʦ ʧʽʜʚʦʜʷʪʴ ʽ tɺʀʍ ʜʣʷ ʪʠʭ, ʱʦ ʚʽʜʚʦʜʷʪʴ; 

3) ʚʠʟʥʘʯʘʻʤʦ Qʇʈ ʟʘ ʬʦʨʤʫʣʦʶ (2.17) ʽ ʂ ʟʘ ʬʦʨʤʫʣʦʶ (2.19), ʟʘʟʜʘʣʝ-

ʛʽʜʴ ʦʪʨʠʤʘʚʰʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʘ ʧʽʩʣʷ ʮʴʦʛʦ, ʟʤʝʥʰʠʚʰʠ 

ʚʝʣʠʯʠʥʫ Qʇʈ, ʦʙʯʠʩʣʶʻʤʦ Qʅʊ ʟʘ ʬʦʨʤʫʣʦʶ (2.16) ʽ ʟʘ ʜʦʜʘʪʢʦʤ ʂ 

ʚʠʟʥʘʯʘʻʤʦ ʪʠʧʦʨʦʟʤʽʨ ʧʨʠʣʘʜʫ ʘʙʦ ʩʝʢʮʽʾ ʯʘʚʫʥʥʦʛʦ ʨʘʜʽʘʪʦʨʘ. ʂʽ-

ʣʴʢʽʩʪʴ ʩʝʢʮʽʡ ʟʥʘʭʦʜʷʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (2.26); 

 

2.6. ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʦʶ ʦʧʘʣʝʥʥ ̫

 

ɺʫʟʦʣ ʢʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʦʶ ʦʧʘʣʝʥʥʷ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘ-

ʨʘʤʝʪʨʽʚ ʪʝʧʣʦʥʦʩʽʷ, ʷʢʠʡ ʧʦʪʨʘʧʣʷʻ ʜʦ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ. 
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ɺ ʢʫʨʩʦʚʦʤʫ ʧʨʦʝʢʪʽ ʥʝʦʙʭʽʜʥʦ ʧʽʜʽʙʨʘʪʠ ʦʙʣʘʜʥʘʥʥʷ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ. 

ʇʨʠʻʜʥʘʥʥʷ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʜʦ ʟʦʚʥʽʰʥʽʭ ʪʝʧʣʦʚʠʭ ʤʝʨʝʞ ʧʨʠʡʤʘʻʤʦ ʟʘ-

ʣʝʞʥʝ ʟʽ ʟʤʽʰʫʚʘʣʴʥʠʤ ʥʘʩʦʩʦʤ ʥʘ ʧʝʨʝʤʠʯʮʽ ʟʘ ʩʭʝʤʦʶ, ʷʢʫ ʥʘʚʝʜʝʥʦ ʫ ʜʦ-

ʜʘʪʢʫ ʇ. ʇʝʨʝʣʽʢ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʚʫʟʣʽ ʢʝʨʫʚʘʥʥʷ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 6. ʎʝʡ ʧʝ-

ʨʝʣʽʢ ʦʙʣʘʜʥʘʥʥʷ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʥʘʚʝʩʪʠ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʫ ʛʨʘʬʽ-

ʯʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʝʢʪʫ. ʇʦʟʠʮʽʾ 1.1, 1.3, 1.9, 2.1, 2.2, 2.3, 3.2, 3.6, 4.1, 4.2, 4.3, 

5.1, 5.2, 5.3, 5.4, 5.5 ʦʜʥʘʢʦʚʽ ʜʣʷ ʫʩʽʭ ʚʘʨʽʘʥʪʽʚ. 

ʇʦʷʩʥʝʥʦ ʨʦʙʦʪʫ ʜʝʷʢʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ. ʂʦʥʪʨʦʣʝʨ ECL 

Comfort ʦʪʨʠʤʫʻ ʜʘʥʽ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʚʽʜ ʜʘʪʯʠʢʘ 

ESMT, ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʧʦʜʘʚʘʣʴʥʽʡ ʤʘʛʽʩʪʨʘʣʽ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʚʽʜ ʟʘʛʣʠʙʣʝ-

ʥʦʛʦ ʜʘʪʯʠʢ ʘ ESMU-100 ʽ ʢʝʨʫʻ ʨʦʙʦʪʦʶ ʨʝʛʫʣʷʪʦʨʘ ʚʠʪʨʘʪʠ ʪʝʧʣʦʥʦʩʽʷ 

VM2 ʽ ʟʤʽʰʫʚʘʣʴʥʠʭ ʥʘʩʦʩʽʚ. ʈʝʛʫʣʷʪʦʨ ʚʠʪʨʘʪʠ ʪʝʧʣʦʥʦʩʽʷ VM2 ʧʨʦʧʫʩʢʘʻ 

ʜʦ ʩʠʩʪʝʤʠ ʙʽʣʴʰʫ ʯʠ ʤʝʥʰʫ ʚʠʪʨʘʪʫ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʝʧʣʦʥʦʩʽʷ, ʨʝ-

ʛʫʣʶʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʪʝʤʧʝʨʘʪʫʨʫ ʟʤʽʰʘʥʦʾ ʚʦʜʠ. ʇʨʠ ʨʦʙʦʪʽ VM2 ʟʤʽʥʶ-

ʻʪʴʩʷ ʧʘʜʽʥʥʷ ʪʠʩʢʫ ʥʘ ʥʴʦʤʫ, ʪʦʤʫ ʨʝʛʫʣʷʪʦʨ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ VFG 2 ʩʪʘʙʽʣʽ-

ʟʫʻ ʧʝʨʝʧʘʜ ʪʠʩʢʫ ʥʘ VM2. ɿʤʽʰʫʚʘʣʴʥʽ ʥʘʩʦʩʠ ʧʽʜʤʽʰʫʶʪʴ ʦʭʦʣʦʜʞʝʥʫ ʚʦʜʫ 

ʟʽ ʟʚʦʨʦʪʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʜʦ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʚʦʜʠ, ʟʥʠ-

ʞʫʶʯʠ ʾʾ ʪʝʤʧʝʨʘʪʫʨʫ. ɹʘʣʘʥʩʫʚʘʣʴʥʠʡ ʢʣʘʧʘʥ MSV-F ʛʘʩʠʪʴ ʟʘʣʠʰʢʠ ʪʠʩʢʫ, 

ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ, ʦʙʤʝʞʫʶʯʠ ʚʠʪʨʘʪʫ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʚʦʜʠ. ʅʘ ʣʽʥʽʾ ʧʦ-

ʜʘʯʽ ʪʝʧʣʦʥʦʩʽʷ ʟ ʪʝʧʣʦʤʝʨʝʞʽ ʧʝʨʝʜʙʘʯʝʥʠʡ ʩʽʪʯʘʩʪʠʡ ʬʽʣʴʪʨ. ɼʣʷ ʚʠʟʥʘʯʝʥ-

ʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʯʠʱʝʥʥʷ ʬʽʣʴʪʨʘ ʧʦ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʪʝʧʣʦʥʦʩʽʷ ʚ ʪʨʫʙʦʧ-

ʨʦʚʦʜʽ ʚʩʪʘʥʦʚʣʝʥʽ ʰʪʫʮʝʨʠ, ʱʦ ʚʽʜʙʠʨʘʶʪʴ ʽʤʧʫʣʴʩ ʪʠʩʢʫ ʽ ʧʝʨʝʜʘʶʪʴ ʾʭ ʯʝ-

ʨʝʟ ʪʨʫʙʢʠ ʜʦ ʤʘʥʦʤʝʪʨʘ. ɼʦʜʘʪʢʦʚʦ ʥʘ ʧʦʜʘʚʘʣʴʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ, ʱʦ ʧʽʜ-

ʚʦʜʠʪʴ, ʧʨʠ ʚʚʝʜʝʥʥʽ ʚ ʪʝʧʣʦʚʠʡ ʧʫʥʢʪ ʩʣʽʜ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʛʨʷʟʴʦʚʠʢ ʛʨʘʚʽʪʘ-

ʮʽʡʥʦʛʦ ʦʩʘʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʪʚʝʨʜʠʭ ʯʘʩʪʦʯʦʢ. ʇʝʨʝʜʙʘʯʝʥʦ ʣʽʥʽʶ ʟʘ-

ʧʦʚʥʝʥʥʷ ʩʠʩʪʝʤʠ ʟʽ ʟʚʦʨʦʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʥʘ ʷʢʽʡ ʫʩʪʘʥʦʚʣʝʥʠʡ ʟʚʦʨʦʪ-

ʥʠʡ ʢʣʘʧʘʥ, ʢʫʣʴʦʚʠʡ ʢʨʘʥ ʽ ʬʽʣʴʪʨ. ʋ ʨʝʞʠʤʽ ʟʘʧʦʚʥʝʥʥʷ ʩʠʩʪʝʤʠ ʟʘʢʨʠʚʘ-

ʻʪʴʩʷ ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ ʥʘ ʦʩʥʦʚʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ ʽ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʟʚʦʨʦʪ-

ʥʠʡ ʢʣʘʧʘʥ ʥʘ ʫʨʽʟʘʥʥʽ, ʧʨʦʧʫʩʢʘʶʯʠ ʪʝʧʣʦʥʦʩʽʷ ʯʝʨʝʟ ʬʽʣʴʪʨ.  

ʊʠʩʢ ʷʢʠʡ ʤʦʞʥʘ ʚʠʪʨʘʪʠʪʠ ʥʘ ʚʫʟʣʽ ʢʝʨʫʚʘʥʥʷ, ʢʇʘ, ʚʠʟʥʘʯʘʻʤʦ  

ɼʈɺʂ = ɼʈʊʄ ï ɼʈʉʆ                                (2.27) 

ʊʘʙʣʠʮʷ 6. ʇʝʨʝʣʽʢ ʦʙʣʘʜʥʘʥʥʷ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ 

ˉ/  ̄

ʅʘʟʚʘ ʦʙʣʘʜʥʘʥʥʷ 

ʄʘʨʢʘ ʘʙʦ ʧʦʟ-

ʥʘʯʝʥʥʷ 

ɺʠʨʦʙ-

ʥʠʢ, 

ʜʠʚ 

ʧʨʠʤ̔-

ʪʢʫ 

ʂʽʣɹ-

ʢʽʩʪʴ, ʰʪ 

ʉʪʦʨʦʥʘ ʱʦ ʛʨʽʻ 

1.1 ʐʘʬʘ ʝʣʝʢʪʨʠʯʥʘ  1 1 

1.2 ʂʣʘʧʘʥ ʨʝʛʫʣʶʚʘʣʴʥʠʡ VM2 1 1 

1.3 ɽʣʝʢʪʨʦʧʨʠʚʽʜ AMV 20 230V 1 1 

1.4 ʌʽʣʴʪʨ ʩʽʪʯʘʩʪʠʡ ʊʠʧ Y666 2 1 
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1.5 ɿʘʩʣʽʥʢʘ ʧʦʚʦʨʦʪʥʘ - ʬʣʘʥʮʴʦʚʘ SYLAX 1 2 

1.6 ʂʨʘʥ ʢʫʣʴʦʚʠʡ - ʨʽʟʴʙʦʚʠʡ Dy 20 3 2 

1.7 ʂʣʘʧʘʥ ʟʚʦʨʦʪʥʠʡ - ʬʣʘʥʮʴʦʚʠʡ ʪʠʧ 802 1 1 

1.8 ʈʝʛʫʣʷʪʦʨ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ VFG 2  1 1 

1.9 
ʊʦʯʢʘ ʚʠʤʽʨʫ ʪʠʩʢʫ - ʨʝʛ. ʧʝʨʝʧʘʜʫ 

ʪʠʩʢʫ. DN15/6mm 3 1 

ʉʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ 

2.1 ʂʦʥʪʨʦʣʝʨ ECL Comfort 200+P30 1 1 

2.2 ɼʘʪʯʠʢ ʪ-ʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ESMT 1 1 

2.3 ɼʘʪʯʠʢ ʟʘʛʣʠʙʥʠʡ ESMU-100 1 1 

ʉʪʦʨʦʥʘ, ʱʦ ʥʘʛʨʽʚʘʻ 

3.1 ʅʘʩʦʩ  4 2 

3.2 ʇʨʝʩʦʩʪʘʪ KPI35-0,2ʯ8,0ʙʘʨ 1 1 

3.3 ʌʽʣʴʪʨ ʩʽʪʯʘʩʪʠʡ ʊʠʧ Y666 2 1 

3.4 ʂʣʘʧʘʥ ʟʚʦʨʦʪʥʠʡ ʪʠʧ 802 1 2 

3.5 ɿʘʩʣʽʥʢʘ ʧʦʚʦʨʦʪʥʘ - ʬʣʘʥʮʴʦʚʘ SYLAX 1 6 

3.6 ʂʣʘʧʘʥ ʟʘʧʦʙʽʞʥʠʡ SI TYP Dʫ25 5 1 

3.7 ʂʣʘʧʘʥ ʙʘʣʘʥʩʫʚʘʣʴʥʠʡ MSV-F 1 1 

ʇʽʜʞʠʚʣʝʥʥʷ 

4.1 ʂʨʘʥ ʢʫʣʴʦʚʠʡ Dʫ 32 1 1 

4.2 ʂʣʘʧʘʥ ʟʚʦʨʦʪʥʠʡ - ʬʣʘʥʮʴʦʚʠʡ Dʫ 32 1 1 

4.3 ʌʽʣʴʪʨ ʩʽʪʯʘʩʪʠʡ - ʬʣʘʥʮʴʦʚʠʡ Dʫ 32 1 1 

ɿʘʩʦʙʠ ʚʠʤʽʨʫ 

5.1 ʄʘʥʦʤʝʪʨ 0ʯ1,6 Mpa 6 1 

5.2 ʄʘʥʦʤʝʪʨ 0ʯ1,0 Mpa 6 1 

5.3 ʊʦʯʢʘ ʚʠʤʽʨʫ ʪʠʩʢʫ/AFP(Q,B)  - ʤʘ-

ʥʦʤʝʪʨ DN15/10mm 3 1 

5.4 ʊʝʨʤʦʤʝʪʨ  7 1 

5.5 ʊʝʨʤʦʤʝʪʨ  7 1 

ɼʦʜʘʪʢʦʚʽ ʧʦʟʥʘʯʝʥʥʷ 

6.1 ʇʦʜʘʚʘʣʴʥʘ ʛʽʣʢʘ ʜʦ ʩʠʩʪʝʤʠ ʦʧʘ-

ʣʝʥʥʷ ʩʭʦʜʷʥʦʾ ʢʣʽʪʠʥʠ    

6.2 ɿʚʦʨʦʪʥʘ ʛʽʣʢʘ ʜʦ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ 

ʩʭʦʜʷʥʦʾ ʢʣʽʪʠʥʠ    

ʇʨʠʤʽʪʢʘ:  

1 ï DANFOSS, 2 - IMP ARMATURE, 3 ï PERFEXIM, 4 ï WILO, 5 ï ARMAK, 

6 ï KFM, 7 - KWT 

 

ɼʽʘʤʝʪʨ ʧʦʜʘʚʘʣʴʥʦʛʦ ʽ ʟʚʦʨʦʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ 

ʧʨʠʡʤʘʻʤʦ ʨʽʚʥʠʤʠ ʜʽʘʤʝʪʨʫ ʧʝʨʰʦʾ ʜʽʣʷʥʢʠ ʟʛʽʜʥʦ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʘʣʝ ʥʝ ʤʝʥʰʝ 50 ʤʤ. 
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ɼʽʘʤʝʪʨʠ ʟʘʩʣʽʥʦʢ ʧʦʚʦʨʦʪʥʠʭ ʬʣʘʥʮʴʦʚʠʭ 1.5 ʽ 3.5 ʧʨʠʡʤʘʻʤʦ ʨʽʚʥʠʤʠ 

ʜʽʘʤʝʪʨʘʤ ʦʩʥʦʚʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ.  

ɻʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ ʜʠʩʢʦʚʠʭ ʧʦʚʦʨʦʪʥʠʭ ʟʘʩʣʽʥʦʢ 1.5, ʙʘʨ, ʨʦʟʨʘʭʦʚʫ-

ʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ: 

                                                 (2.28) 

ʜʝ Q - ʨʦʟʨʘʭʫʥʢʦʚʘ ʚʠʪʨʘʪʘ ʧʦʪʦʢʫ ʱʦ ʤʠʥʘʻ ʯʝʨʝʟ ʟʘʩʣʽʥʢʫ ʚ ʤ
3
/ʛʦʜ;  

)(

6,3

21ɺ

ɹ ʉʆ

ʩ

Q
Q ,                                        (2.29) 

ʜʝ ɹ ʉʆQ  - ʪʝʧʣʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʚʩʽʻʾ ʙʫʜʽʚʣʷ ʟ ʚʨʘʟʫʚʘʥʥʷʤ 

ʩʭʦʜʷʯʠʭ ʢʣʽʪʠʥ, ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʽʾ ʽ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘ-

ʯʘʥʥʷ,  - ʛʫʩʪʠʥʘ ʚʦʜʠ ʧʨʠ ʩʝʨʝʜʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 82.5Á ʉ,  = 970 ʢʛ/ʤ
3
. 

Kv - ʫʤʦʚʥʘ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʮʽʣʢʦʤ ʚʽʜʢʨʠʪʦʾ ʟʘʩʣʽʥʢʠ (90Á) ʚ ʤ
3
/ʛʦʜ, 

ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ 7. ʋ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʣʽʥʦʢ ʜʣʷ ʜʨʦʩʝʣʶʚʘʥʥʷ 

ʧʦʪʦʢʫ, ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʜʠʩʢʘ, Kv ʤʦʞʝ ʙʫʪʠ ʟʥʘʡʜʝʥʘ ʟ ʥʠʞ-

ʯʝʧʦʜʘʥʦʾ ʪʘʙʣʠʮʽ. 

ɻʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ ʜʠʩʢʦʚʠʭ ʧʦʚʦʨʦʪʥʠʭ ʟʘʩʣʽʥʦʢ 3.5, ʙʘʨ, ʨʦʟʨʘʭʦʚʫ-

ʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ 2.28, ʘʣʝ ʚʠʪʨʘʪʘ ʪʝʧʣʦʥʦʩʽʷ ʯʝʨʝʟ ʟʘʩʣʽʥʢʫ ʚ ʤ
3
/ʛʦʜ;  

)(

6,3

21ɺ

ʉʆ

ʊʊʩ

Q
Q ,                                        (2.30) 

ʜʝ ʉʆQ  - ʪʝʧʣʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʙʝʟ  ʚʨʘʭʫʚʘʥʥʷʤ ʩʭʦʜʷʯʠʭ 

ʢʣʽʪʠʥ, ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʽʾ ʽ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ,  - ʛʫ-

ʩʪʠʥʘ ʚʦʜʠ ʧʨʠ ʩʝʨʝʜʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 82.5Á ʉ,  = 970 ʢʛ/ʤ
3
. 

 ɼʽʘʤʝʪʨʠ ʩʽʪʯʘʪʦʛʦ ʬʽʣʴʪʨʘ 1.4 ʧʨʠʡʤʘʻʤʦ ʨʽʚʥʠʤʠ ʜʽʘʤʝʪʨʫ ʦʩʥʦʚʥʠʭ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ. ʗʢʱʦ ʬʽʣʴʪʨʘ ʪʘʢʦʛʦ ʜʽʘʤʝʪʨʘ ʥʝʤʘʻ, ʧʨʠʡ-

ʤʘʻʤʦ ʥʘʡʙʣʠʞʯʽʡ ʤʝʥʰʠʡ ʜʽʘʤʝʪʨ. ɺʠʜʘʪʦʢ ʪʝʧʣʦʥʦʩʽʷ ʚʠʟʥʘʯʘʻʤʦ ʟʘ (2.29), 

ʚʪʨʘʪʫ ʪʠʩʢʫ ʥʘ ʬʽʣʴʪʨʘʭ ʚʠʟʥʘʯʘʻʤʦ ʟʘ (2.28). ɿʥʘʯʝʥʥʷ Kv ʜʣʷ ʬʽʣʴʪʨʽʚ ʪʠʧʫ 

666 ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 8. ɼʽʘʤʝʪʨʠ ʬʽʣʴʪʨʘ 3.3 ʧʨʠʡʤʘʻʤʦ ʨʽʚʥʠʤʠ ʜʽʘʤʝʪʨʫ ʦʩ-

ʥʦʚʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ. ʗʢʱʦ ʬʽʣʴʪʨʘ ʪʘʢʦʛʦ ʜʽʘʤʝʪʨʘ ʥʝʤʘʻ, 

ʧʨʠʡʤʘʻʤʦ ʥʘʡʙʣʠʞʯʽʡ ʤʝʥʰʠʡ ʜʽʘʤʝʪʨ. ɺʠʜʘʪʦʢ ʪʝʧʣʦʥʦʩʽʷ ʚʠʟʥʘʯʘʻʤʦ ʟʘ 

(2.30), ʚʪʨʘʪʫ ʪʠʩʢʫ ʥʘ ʬʽʣʴʪʨʘʭ ʚʠʟʥʘʯʘʻʤʦ ʟʘ (2.28). 

 ɼʽʘʤʝʪʨ ʟʚʦʨʦʪʥʴʦʛʦ ʢʣʘʧʘʥʫ 1.7 ʧʨʠʡʤʘʻʤʦ ʨʽʚʥʠʤʠ ʜʽʘʤʝʪʨʫ ʦʩʥʦʚ-

ʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ. ɺʠʜʘʪʦʢ ʪʝʧʣʦʥʦʩʽʷ ʚʠʟʥʘʯʘʻʤʦ ʟʘ (2.29), 

ʚʪʨʘʪʫ ʪʠʩʢʫ ʥʘ ʟʚʦʨʦʪʥʴʦʤʫ ʢʣʘʧʘʥʽ ʚʠʟʥʘʯʘʻʤʦ ʟʘ 2.28. ɿʥʘʯʝʥʥʷ Kv ʜʣʷ 

ʟʚʦʨʦʪʥʴʦʛʦ ʢʣʘʧʘʥʫ ʪʠʧʫ 802, ʩʠʩʪʝʤʘ W ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 9. ʋ ʪʘʙʣʠʮʽ 10 

ʥʘʚʝʜʝʥʦ ʟʥʘʯʝʥʥʽ ʪʠʩʢʫ ʜʣʷ ʧʦʚʥʦʛʦ ʚʽʜʢʨʠʪʪʷ ʟʚʦʨʦʪʥʴʦʛʦ ʢʣʘʧʘʥʫ. ɿʘʣʴʥʠʡ 

ʪʠʩʢ, ʷʢʠʡ ʚʪʨʘʯʘʻʪʴʩʷ ʥʘ ʟʚʦʨʦʪʥʴʦʤʫ ʢʣʘʧʘʥʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʪʨʘʪʠ ʪʠʩʢʫ 

ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʚʦʜʠ ʯʝʨʝʟ ʢʣʘʧʘʥ ʽ ʪʠʩʢʫ ʥʘ ʚʽʜʢʨʠʪʪʷ ʢʣʘʧʘʥʫ. 

ɼʽʘʤʝʪʨ ʨʝʛʫʣʶʚʘʣʴʥʦʛʦ ʢʣʘʧʘʥʫ 1.2 (VM 2) ʧʨʠʡʤʘʻʤʦ ʥʘ ʜʚʘ ʜʽʘʤʝʪʨʠ 

ʤʝʥʰʝ ʜʽʘʤʝʪʨʘ ʦʩʥʦʚʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ. ɺʠʜʘʪʦʢ ʪʝʧʣʦʥʦ-

ʩʽʷ ʚʠʟʥʘʯʘʻʤʦ ʟʘ (2.29), ʚʪʨʘʪʫ ʪʠʩʢʫ ʥʘ ʢʣʘʧʘʥʽ ʚʠʟʥʘʯʘʻʤʦ ʟʘ 2.28. ɿʥʘʯʝʥʥʷ 
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Kv ʜʣʷ ʢʣʘʧʘʥʫ Dy 15 = 4 ʤ
3
/ʛʦʜ, Dy 20 = 6,3 ʤ

3
/ʛʦʜ, Dy 25 = 8 ʤ

3
/ʛʦʜ, Dy 32 = 

10 ʤ
3
/ʛʦʜ, Dy 40 = 16 ʤ

3
/ʛʦʜ, Dy 50 = 25 ʤ

3
/ʛʦʜ.  

 

ʊʘʙʣʠʮʷ 7 ɿʥʘʯʝʥʥʷ ʫʤʦʚʥʦʾ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʜʠʩʢʦʚʠʭ ʧʦʚʦʨʦʪʥʠʭ ʟʘ-

ʩʣʽʥʦʢ ʧʨʠ ʨʽʟʥʠʭ ʢʫʪʘʭ ʧʦʚʦʨʦʪʫ ʟʘʧʽʨʥʦ-ʨʝʛʫʣʶʶʯʦʛʦ ʜʠʩʢʘ 

Dʋ, Kv ʫ ʤ
3
/ʛʦʜ ʧʨʠ ʢʫʪʘʭ ʧʦʚʦʨʦʪʫ ʟʘʧʽʨʥʦ-ʨʝʛʫʣʶʶʯʦʛʦ ʜʠʩʢʘ 

ʤʤ 10Á 15Á 20Á 30Á 40Á 50Á 60Á 70Á 80Á 90Á 

25 2 5 8 15 25 40 60 75 90 100 

32 2 5 8 15 25 40 60 75 90 100 

40 2 5 8 15 25 40 60 75 90 100 

50 3 8 11 23 38 60 90 113 135 150 

65 4 12 17 33 55 88 132 165 198 220 

80 7 19 27 54 90 144 216 270 324 360 

100 10 28 38 77 128 204 306 383 459 510 

125 16 43 60 120 200 320 480 600 720 800 

150 25 68 95 189 315 504 756 945 1134 1260 

200 43 117 162 324 540 864 1296 1620 1944 2160 

 

ʊʘʙʣʠʮʷ 8.ɿʥʘʯʝʥʥʷ Kv ʜʣʷ ʬʽʣʴʪʨʽʚ ʪʠʧʫ 666 

DN  ʄʘʩʘ, ʢʛ  Kv ʤ
3
/ʛʦʜ  

1/4"  0,150  0,50  

3/8"  0,150  0,65  

1/2"  0,220  1,03  

3/4"  0,280  5,30  

1"  0,470  8,70  

1"1/4  0,700  13,30  

1"1/2  0,950  19,34  

2"  1,450  30,21  

 

ʊʘʙʣʠʮʷ 9.ɿʥʘʯʝʥʥʷ Kv ʜʣʷ ʟʚʦʨʦʪʥʴʦʛʦ ʢʣʘʧʘʥʫ ʪʠʧʫ 802, ʩʠʩʪʝʤʘ W 

Dʫ 

ʄʘʩʩʘ, ʢʛ  Kv ʤ
3
/ʛʦʜ ʜʶʡʤʳ  ʤʤ  

1/2  15 0,10  4,24  

3/4  20 0,14  7,80  

1  24 0,23  12,40  

1 1/4  32 0,35  18,00  

1 1/2  40 0,52  28,00  

2  50 0,73  40,10  

2 1/2 65 1,52  72,50  

3  80 2,17  111,00  

4  100 3,35  182,00  
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ʊʘʙʣʠʮʷ 10 ɿʥʘʯʝʥʥʽ ʪʠʩʢʫ ʜʣʷ ʧʦʚʥʦʛʦ ʚʽʜʢʨʠʪʪʷ ʟʚʦʨʦʪʥʴʦʛʦ ʢʣʘʧʘʥʫ 

Dʫ, 

ʤʤ  

ʊʠʩʢ ʚʽʜʢʨʠʪʪʷ, ʇʘ 

ʧʨʦʭʽʜ ʚʦʜʠ 

ʟʥʠʟʫ ʫʛʦʨʫ, 

ʢʣʘʧʘʥ ʙʝʟ 

ʧʨʫʞʠʥʠ 

ʧʨʦʭʽʜ ʚʦʜʠ 

ʟʥʠʟʫ ʫʛʦʨʫ, 

ʢʣʘʧʘʥ ʟ ʧʨʫ-

ʞʠʥʦʶ 

ʧʨʦʭʽʜ ʚʦʜʠ 

ʟ ʛʦʨʠ ʚ ʥʠʟ, 

ʢʣʘʧʘʥ ʟ 

ʧʨʫʞʠʥʦʶ 

ʧʨʦʭʽʜ ʚʦʜʠ ʟ 

ʙʦʢʫ ʚ ʙʽʢ, 

ʢʣʘʧʘʥ ʟ 

ʧʨʫʞʠʥʦʶ 

15 200 1600 1200 140 

20 200 1650 1250 145 

25 250 1650 1150 1400 

32 300 1900 1300 1600 

40 400 2000 1200 1600 

50 500 2100 1100 1550 

65 550 2100 1000 1550 

80 650 2260 950 1600 

100 800 2350 750 2050 

150 1450 3600 700 2150 

200 2050 5150 1050 3100 

 

ɼʽʘʤʝʪʨ ʨʝʛʫʣʶʚʘʯʘ ʪʠʩʢʫ 1.8 (VFG 2) ʧʨʠʡʤʘʻʤʦ ʥʘ ʜʚʘ ʜʽʘʤʝʪʨʠ ʤʝ-

ʥʰʝ ʜʽʘʤʝʪʨʘ ʦʩʥʦʚʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ. ɺʠʜʘʪʦʢ ʪʝʧʣʦʥʦʩʽʷ 

ʚʠʟʥʘʯʘʻʤʦ ʟʘ (2.29), ʚʪʨʘʪʫ ʪʠʩʢʫ ʥʘ ʢʣʘʧʘʥʽ ʚʠʟʥʘʯʘʻʤʦ ʟʘ 2.28. ɿʥʘʯʝʥʥʷ Kv 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 11 

 

ʊʘʙʣʠʮ ̫11. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʘʧʘʥʚ̔ VFG 2. 

ʋʤʦʚʥʠʡ ʜ̔ʘʤʝʪʨ Dy, 

ʤʤ  15  20  25  32  40  50  65  80  100  125  

ʇʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ 

ʂV, ʤ
3
/ʛʦʜ  

4  6,3  8  16  20  32  50  80  125  160  

 

ʉʫʤʫʻʤʦ ʚʪʨʘʪʠ ʪʠʩʢʫ ʥʘ ʚʩʽʭ ʚʠʱʝʨʦʟʛʣʷʥʫʪʠʭ ʝʣʝʤʝʥʪʘʭ ʚʫʟʣʘ ʢʝʨʫ-

ʚʘʥʥʷ ʈ ʇʘ (1 ʙʘʨʘ = 10
5
 ʇʘ). ɺʠʟʥʘʯʘʻʤʦ ʟʘʣʠʰʢʠ ʪʠʩʢʫ, ʷʢʠʡ ʱʝ ʤʦʞʥʘ 

ʟʛʘʩʠʪʠ ʥʘ ʙʘʣʘʥʩʫʚʘʣʴʥʦʤʫ ʢʣʘʧʘʥʽ ɼʈɹʂ. 

ɼʈɹʂ= ɼʈɺʂ ï ʈ                                (2.31) 

ʗʢʱʦ ʟʘʣʠʰʢʫ ʪʠʩʢʫ ʥʝʤʘʻ, ʧʨʠʡʤʘʻʤʦ ʙʽʣʴʰʽ ʜʽʘʤʝʪʨʠ ʨʝʛʫʣʶʚʘʯʘ ʪʠ-

ʩʢʫ, ʘʙʦ ʨʝʛʫʣʶʚʘʣʴʥʦʛʦ ʢʣʘʧʘʥʫ. 

ɼʽʘʤʝʪʨ ʙʘʣʘʥʩʫʚʘʣʴʥʦʛʦ ʢʣʘʧʘʥʫ 3.7 (MSV-F) ʧʨʠʡʤʘʻʤʦ ʨʽʚʥʠʤ ʜʽʘ-

ʤʝʪʨʫ ʦʩʥʦʚʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʧʦʪʽʤ ʚʠʟʥʘʯʘʻʤʦ Kv ʢʣʘʧʘʥʫ 

ɹʂ

V
P

Q
K ,                                        (2.32) 

ʜʝ ɼʈɹʂ ï ʥʝʦʙʭʽʜʥʦ ʧʽʜʩʪʘʚʣʷʪʠ ʫ ʙʘʨʘʭ. 
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ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ Kv ʢʣʘʧʘʥʫ, ʟʘ ʚʽʜʦʤʠʤ ʟʥʘʯʝʥʥʷʤ ʜʽʘʤʝʪʨʫ ʟʘ ʪʘʙʣʠ-

ʮʝʶ 12 ʚʠʟʥʘʯʘʻʤʦ ʧʦʣʦʞʝʥʥʷ ʨʫʯʢʠ ʢʣʘʧʘʥʫ. 

 

ʊʘʙʣʠʮ ̫12. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʘʧʘʥʚ̔ MSV-F 

Dy 50 Dy 65 Dy 80 Dy 100 

Kv ʧʦʣʦʞʝʥ-

ʥʷ ʨʫʯʢʠ 

ʢʣʘʧʘʥʫ 

Kv ʧʦʣʦʞʝʥ-

ʥʷ ʨʫʯʢʠ 

ʢʣʘʧʘʥʫ 

Kv ʧʦʣʦʞʝʥ-

ʥʷ ʨʫʯʢʠ 

ʢʣʘʧʘʥʫ 

Kv ʧʦʣʦʞʝʥ-

ʥʷ ʨʫʯʢʠ 

ʢʣʘʧʘʥʫ 

2,2 1 5,3 1 6,6 1 6,2 2 

5,1 2 7,8 2 10 2 13,4 3 

10,3 3 12,1 3 13,7 3 21,8 4 

18,05 4 19,1 4 19,2 4 35,7 5 

28 5 29,1 5 28,1 5 62,4 6 

39,3 6 41,3 6 40,4 6 96,6 7 

48,5 7,5 52,1 7 55,4 7 120,9 8 

  74,4 10 96 10 148,4 10 

    111 12 165 12 

 

ʆʙʯʠʩʣʶʻʤʦ ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʤʽʰʫʚʘʥʥʷ ʟʤʽʰʫʚʘʣʴʥʠʭ ʥʘʩʦʩʽʚ, ʷʢʽ ʚʩʪʘ-

ʥʦʚʣʝʥʦ ʥʘ ʧʝʨʝʤʠʯʮʽ.  

,
21

11

ʊ

ʊ
u      (2.33) 

ʂʦʝʬʽʮʽʻʥʪ ʧʽʜʤʽʰʫʚʘʥʥʷ ʧʦʢʘʟʫʻ, ʷʢʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʥʦʩʽʷ ʟʽ ʟʚʦʨʦʪʥʽʡ 

ʤʘʛʽʩʪʨʘʣʽ ʥʝʦʙʭʽʜʥʦ ʧʽʜʤʽʰʘʪʠ ʜʦ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʝʧʣʦʥʦʩʽʷ. ʱʦʙ 

ʦʪʨʠʤʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʧʦʜʘʚʘʣʴʥʽʡ ʤʘʛʽʩʪʨʘʣʽ ʩʠʩʪʝʤʠ ʦʧʘ-

ʣʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʜʘʪʦʢ ʚʦʜʠ, ʱʦ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʟʤʽʰʫʚʘʣʴʥʠʤʠ ʥʘʩʦʩʘ-

ʤʠ, ʤ
3
/ʛʦʜ  

)(

6,31,1

21ɺ

ɹ ʉʆ

ʩ

uQ
Gʅɸʉ ,                                        (2.34) 

ɼʽʘʤʝʪʨ ʧʝʨʝʤʠʯʢʠ ʧʨʠʡʤʘʻʤʦ ʥʘ ʦʜʠʥ ʜʽʘʤʝʪʨ ʤʝʥʰʝ ʜʽʘʤʝʪʨʫ ʦʩʥʦʚ-

ʥʠʭ ʪʨʫʙ ʚʫʟʣʘ ʢʝʨʫʚʘʥʥʷ. ɼʽʘʤʝʪʨ ʜʠʩʢʦʚʠʭ ʧʦʚʦʨʦʪʥʠʭ ʟʘʩʣʽʥʦʢ 3.5, ʟʚʦʨʦ-

ʪʥʴʦʛʦ ʢʣʘʧʘʥʫ 3.4 ʧʨʠʡʤʘʻʤʦ ʨʽʚʥʠʤʠ ʜʽʘʤʝʪʨʫ ʧʝʨʝʤʠʯʢʠ. ɺʠʟʥʘʯʘʻʤʦ ʧʘ-

ʜʽʥʥʷ ʪʠʩʢʫ ʥʘ ʮʴʦʤʫ ʦʙʣʘʜʥʘʥʥʽ. ʅʘʧʽʨ ʥʘʩʦʩʫ, ʤ, ʧʦʚʠʥʥʠʡ ʥʘ 10 %  ʧʝʨʝ-

ʚʠʱʫʚʘʪʠ ʚʪʨʘʪʫ ʪʠʩʢʫ ʥʘ ʜʠʩʢʦʚʠʭ ʧʦʚʦʨʦʪʥʠʭ ʟʘʩʣʽʥʢʘʭ 3.5, ʟʚʦʨʦʪʥʴʦʤʫ 

ʢʣʘʧʘʥʽ 3.4, ʬʽʣʴʪʨʽ 3.3. 

 

H = 1,1  (ɼʈʉʆ + 2ɼʈʇɿ3.5+ 2ɼʈʇɿ3.5 + ɼʈɿʂ3.4 + ɼʈʌ3.3 )  10
-4
               (2.35) 

 

ʋ ʬʦʨʤʫʣʫ 2.35 - ɼʈʇɿ3.5, ɼʈʇɿ3.5, ɼʈɿʂ3.4 , ɼʈʌ3.3  ʧʽʜʩʪʘʚʣʷʻʤʦ ʫ ʇʘ. 

ɿʘ ʅɸʉG  ʽ ʅ ʟʛʽʜʥʦ ʟ ʜʦʜʘʪʢʦʤ ʈ ʧʽʜʙʠʨʘʻʤʦ ʤʘʨʢʫ ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ ʥʘ-

ʩʦʩʫ. 
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2.7. ʉʢʣʘʜʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ 

 

ʋ ʩʧʝʮʠʬʽʢʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʽ ʦʙʣʘʜʥʘʥʥʷ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʚʢʣʶʯʘʶʪʴ: 

ʪʨʫʙʠ ʩʪʘʣʝʚʽ ʚʦʜʦʛʘʟʦʧʨʦʚʽʜʥʽ ʘʙʦ ʩʪʘʣʝʚʽ ʝʣʝʢʪʨʦʟʚʘʨʥʽ, ʦʧʘʣʶʚʘʣʴʥʽ ʧʨʠ-

ʣʘʜʠ, ʟʘʧʽʨʥʦ-ʨʝʛʫʣʶʶʯʫ ʘʨʤʘʪʫʨʫ (ʟʘʩʫʚʢʠ, ʚʝʥʪʠʣʽ, ʪʝʨʤʦʩʪʘʪʠʯʥʽ ʚʝʥʪʠʣʽ, 

ʙʘʣʘʩʫʚʘʣʴʥʫ ʽ ʟʘʧʦʨʥʫ ʘʨʤʘʪʫʨʫ ʽ ʪ. ʽ.), ʦʙʣʘʜʥʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʚʚʦʜʫ (ʟʤʽʰʫ-

ʚʘʣʴʥʠʡ ʥʘʩʦʩ, ʬʽʣʴʪʨʠ ʪʘ ʽʥ.), ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʫ ʘʨʤʘʪʫʨʫ. 

ʉʧʝʮʠʬʽʢʘʮʽʶ ʩʠʩʪʝʤ ʩʢʣʘʜʘʻʤʦ ʟʛʽʜʥʦ ʟ ɼʉʊ 21.104-79. 

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʧʨʠʙʫʜʦʚʘʥʦʾ ʯʘʩʪʠʥʠ ʙʫʜʽʚʣʽ ʩʧʝʮʠʬʽʢʘʮʽʶ ʩʢʣʘʜʘʻʤʦ 

ʧʦ ʨʦʟʜʽʣʘʭ: ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ; ʧʨʠʙʫʜʦʚʘʥʘ ʯʘʩʪʠʥʘ. 

ʂʦʞʝʥ ʨʦʟʜʽʣ ʧʦʜʽʣʷʻʤʦ ʥʘ ʧʽʜʨʦʟʜʽʣʠ: ʦʧʘʣʝʥʥʷ (ʜʣʷ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥ-

ʢʽʚ - ʦʧʘʣʝʥʥʷ ʥʠʞʯʝ ʧʦʟʥʘʯʢʠ 0,000 ʽ ʦʧʘʣʝʥʥʷ ʚʠʱʝ ʧʦʟʥʘʯʢʠ 0,000); ʪʝʧʣʦ-

ʧʦʩʪʘʯʘʥʥʷ ʩʠʩʪʝʤ; ʚʝʥʪʠʣʷʮʽʷ ʘʙʦ ʚʝʥʪʠʣʷʮʽʷ ʽ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʽʪʨʷ 

(ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʦʩʪʘʥʥʴʦʛʦ). 

ɽʣʝʤʝʥʪʠ ʩʠʩʪʝʤ ʽ ʤʘʪʝʨʽʘʣʠ ʟʘʧʠʩʫʻʤʦ ʧʦ ʛʨʫʧʘʭ: ʫ ʧʽʜʨʦʟʜʽʣʘʭ "ʆʧʘ-

ʣʝʥʥʷ" ʽ "ʊʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʫʩʪʘʥʦʚʦʢ ʩʠʩʪʝʤ": 

 ʦʧʘʣʶʚʘʣʴʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ; ʘʨʤʘʪʫʨʘ; ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤ; ʪʨʫʙʦʧʨʦ-

ʚʦʜʠ ʟʘ ʜʽʘʤʝʪʨʘʤʠ; ʤʘʪʝʨʽʘʣʠ; 

 ʫ ʧʽʜʨʦʟʜʽʣʽ "ɺʝʥʪʠʣʷʮʽʷ" ("ɺʝʥʪʠʣʷʮʽʷ ʽ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʧʦʚʽʪʨʷ"): 
ʚʝʥʪʠʣʷʮʽʡʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ; ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤ; ʧʦʚʽʪʨʦʧʨʦʚʦʜʠ ʟʘ 

ʜʽʘʤʝʪʨʘʤʠ; ʤʘʪʝʨʽʘʣʠ. 

ʋ ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʨʠʡʤʘʻʤʦ ʥʘʩʪʫʧʥʽ ʦʜʠʥʠʮʽ ʚʠʤʽʨʽʚ: ʪʨʫʙʦʧʨʦʚʦʜʠ ʽ 

ʧʦʚʽʪʨʦʧʨʦʚʦʜʠ - ʤ; ʨʘʜʽʘʪʦʨʠ - ʵʢʤ/ʩʝʢʮʽʡ (ʘʙʦ ʙʣʦʢʽʚ); ʢʦʥʚʝʢʪʦʨʠ - 

ʵʢʤ/ʰʪ.; ʨʝʙʨʠʩʪʽ ʪʨʫʙʠ ʟ ʫʢʘʟʽʚʢʦʶ ʜʦʚʞʠʥʠ ʪʨʫʙʠ - ʵʢʤ/ʰʪ.; ʨʝʛʽʩʪʨʠ ʟ ʛʣʘ-

ʜʢʠʭ ʪʨʫʙ ʽʟ ʫʢʘʟʽʚʢʦʶ ʢʽʣʴʢʦʩʪʽ ʪʨʫʙ ʫ ʨʝʛʽʩʪʨʽ ʽ ʜʦʚʞʠʥʠ ʨʝʛʽʩʪʨʘ ʘʙʦ ʧʦʟʥʘ-

ʯʝʥʥʷ (ʤʘʨʢʠ) - ʵʢʤ/ʰʪ.; ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤ - ʰʪ.; ʤʘʪʝʨʽʘʣʠ ʽʟʦʣʷʮʽʡʥʽ - ʤ3
 

; ʤʘʪʝʨʽʘʣʠ ʧʦʢʨʠʪʴ ʽ ʟʘʭʠʩʪʫ - ʤ2; ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ - ʢʛ. 

ʇʨʠʢʣʘʜ ʦʬʦʨʤʣʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʩʠʩʪʝʤ ʧʨʠʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 12. 

ɼʦʜʘʪʢʦʚʽ ʜʘʥʽ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʜʦʚʽʜʢʦʚʽʡ 

ʣʽʪʝʨʘʪʫʨʽ [8, 9, 10]. 
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ʇʨʠʤʽʪʢʘ: 

1. ʇʦʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ, ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʢʘʟʫʚʘʪʠ ʥʘʡʤʝʥʫʚʘʥʥʷ ʟʘʚʦʜʫ-

ʚʠʛʦʪʦʚʣʶʚʘʯʘ. 

2. ʇʨʠʢʣʘʜ ʩʧʝʮʠʬʽʢʘʮʽʾ ʥʘʚʝʜʝʥʦ ʨʦʩʽʡʩʴʢʦʶ ʤʦʚʦʶ. ɺ ʢʫʨʩʦʚʦʤʫ ʧʨʦʝʢʪʽ 

ʩʧʝʮʠʬʽʢʘʮʽʶ ʥʝʦʙʭʽʜʥʦ ʩʢʣʘʜʘʪʠ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ. 

 

ʈʠʩʫʥʦʢ 12. ʇʨʠʢʣʘʜ ʦʬʦʨʤʣʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ  
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ɼʦʜʘʪʦʢ  ɸ 

ʊʘʙʣʠʮʷ ɸ.1 ɺʘʨʽʘʥʪʠ ʟʘʚʜʘʥʥʷ                    

ˉ ʟʘ 

ʩʧʠʩ-

ʢʦʤ ʫ 

ʞʫʨʥʘ-

ʣʽ ʛʨʫ-

ʧʠ 

ʉʭʝʤʘ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ ʊʠʩʢ ʚ ʪʝʧʣʦʚʠʭ 

ʤʝʨʝʞʘʭʽ, ȹʈʊʄ, 

ʢʇʘ 

/ 

ʪʠʩʢ, ʱʦ ʚʠʪʨʘ-

ʯʘʵʪʩɹʷ ʫ ʩʠʩʪʝʤ ̔

ʦʧʘʣʝʥʥʷ (ʥʝ 

ʚʨʘʭʦʚʫʶʯʠ ʚʫ-

ʟʦʣ ʢʝʨʫʚʘʥʥʷ) 

ȹʈʉʆ, ʢʇʘ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʪʝʧʣʦʥʦʩʽʷ ʚ 

ʧʦʜʘʚʘʣʴʥʽʡ ʽ 

ʟʚʦʨʦʪʥʽʡ ʤʘ-

ʛʽʩʪʨʘʣʷʭ ʟʦ-

ʚʥʽʰʥʽʭ ʪʝʧ-

ʣʦʚʠʭ ʤʝʨʝʞ, 

21 / ęʉ 

ˉ 

ʧʣʘʥʘ 

ʅʘʷʚʥʽʩʪʴ 

ʧʽʜʚʘʣʘ 

(ʇ), ʛʦ-

ʨʠʱʘ (ɻ) 

 

ʂʽʣɹʢʽʩʪʴ 

ʣʶʜʝʡ ʫ 

ʙʫʜʽʚʣʽ 

ʊʠʧ ʦʧʘʣʶ-

ʚʘʣʴʥʠʭ 

ʧʨʠʣʘʜʽʚ 

1 2 3 4 5 6 7 8 

1 

ɿ ʚʝʨʭʥʝʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʦʜʥʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 200 / 41 150/70 ɸ.1 ɻ 150 

ʈʘʜʽʘʪʦʨ ʄ-

140 

2 

ɿ ʚʝʨʭʥʝʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʦʜʥʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 210 / 40 130/70 ɸ.2 ɻ 160 

ʂʦʥʚʝʢʪʦʨ 

"ɸʢʢʦʨʜ" 

3 

ɿ ʚʝʨʭʥʝʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʦʜʥʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 220 / 49 110/70 ɸ.3 ɻ 250 

ʈʘʜʽʘʪʦʨ ʄ-

140 

4 

ɿ ʚʝʨʭʥʝʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʦʜʥʦʪʨʫʙʥʘ, ʟ ʧʦʧʫʪʥʦʶ ʪʝʯʝʶ 

ʪʝʧʣʦʥʦʩʽʷ 230 / 41 150/70 ɸ.4 ɻ 200 

ʂʦʥʚʝʢʪʦʨ 

"ɸʢʢʦʨʜ" 

5 

ɿ ʚʝʨʭʥʝʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʦʜʥʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 240 / 39 130/70 ɸ.5 ɻ 190 

ʈʘʜʽʘʪʦʨ ʄ-

140 

6 

ɿ ʚʝʨʭʥʝʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʦʜʥʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 250 / 40 110/70 ɸ.6 ɻ 220 

ʂʦʥʚʝʢʪʦʨ 

"ɸʢʢʦʨʜ" 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ ɸ.1 

1 2 3 4 5 6 7 8 

7 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʘ, ʜʚʦʪʨʫʙʥʘ, ʟ ʧʦʧʫʪʥʦʶ ʪʝ-

ʯʝʶ ʪʝʧʣʦʥʦʩʽʷ 190 / 30 150/70 ɸ.7 ɻ 130 

ʈʘʜʽʘʪʦʨ ʄ-

140 

8 

ɿ ʚʝʨʭʥʝʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʦʜʥʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 180 / 42 130/70 ɸ.8 ɻ 100 

ʂʦʥʚʝʢʪʦʨ 

"ɸʢʢʦʨʜ" 

9 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʘ, ʜʚʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 170 / 35 110/70 ɸ.9 ʇ 240 

ʈʘʜʽʘʪʦʨ ʄ-

140 

10 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʦʜʥʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 160 / 36 150/70 ɸ.10 ʇ 190 

ʂʦʥʚʝʢʪʦʨ 

"ɸʢʢʦʨʜ" 

11 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʦʜʥʦʪʨʫʙʥʘ, ʟ ʧʦʧʫʪʥʦʶ ʪʝʯʝʶ 

ʪʝʧʣʦʥʦʩʽʷ 170 / 35 130/70 ɸ.11 ʇ 110 

ʈʘʜʽʘʪʦʨ ʄ-

140 

12 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʪʘ-

ʣʴʥʘ, ʜʚʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 180 / 32 110/70 ɸ.12 ʇ 150 

ʂʦʥʚʝʢʪʦʨ 

"ɸʢʢʦʨʜ" 

13 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʜʚʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 190 / 30 150/70 ɸ.13 ʇ 170 

ʈʘʜʽʘʪʦʨ ʄ-

140 

14 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʦʜʥʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 200 / 38 130/70 ɸ.14 ʇ 160 

ʂʦʥʚʝʢʪʦʨ 

"ɸʢʢʦʨʜ" 

15 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʘ, ʜʚʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 210 / 40 110/70 ɸ.15 ʇ 350 

ʈʘʜʽʘʪʦʨ ʄ-

140 

16 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʜʚʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 220 /39 150/70 ɸ.16 ʇ 210 

ʂʦʥʚʝʢʪʦʨ 

"ɸʢʢʦʨʜ" 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ ɸ.1 

1 2 3 4 5 6 7 8 

17 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʘ, ʜʚʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 230 / 40  130/70 ɸ.17 ʇ 120 

ʈʘʜʽʘʪʦʨ ʄ-

140 

18 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʦʜʥʦʪʨʫʙʥʘ, ʟ ʧʦʧʫʪʥʦʶ ʪʝʯʝʶ 

ʪʝʧʣʦʥʦʩʽʷ 240 / 38 110/70 ɸ.18 ʇ 250 

ʂʦʥʚʝʢʪʦʨ 

"ɸʢʢʦʨʜ" 

19 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʘ, ʜʚʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 250 /36 150/70 ɸ.19 ʇ 190 

ʂʦʥʚʝʢʪʦʨ 

"ɸʢʢʦʨʜ" 

20 

ɿ ʚʝʨʭʥʝʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʦʜʥʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 240 / 34 130/70 ɸ.20 ɻ 210 

ʈʘʜʽʘʪʦʨ ʄ-

140 

21 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʜʚʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 230 /30 110/70 ɸ.21 ʇ 200 

ʂʦʥʚʝʢʪʦʨ 

"ɸʢʢʦʨʜ" 

22 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʦʜʥʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 220 / 35 150/70 ɸ.16 ʇ 200 

ʈʘʜʽʘʪʦʨ ʄ-

140 

23 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʘ, ʜʚʦʪʨʫʙʥʘ, ʟ ʧʦʧʫʪʥʦʶ ʪʝʯʽ-

ʻ  ʁ 210 / 34 130/70 ɸ.15 ʇ 320 

ʂʦʥʚʝʢʪʦʨ 

"ɸʢʢʦʨʜ" 

24 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʜʚʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 200 / 30 110/70 ɸ.14 ʇ 150 

ʈʘʜʽʘʪʦʨ ʄ-

140 

25 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʜʚʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 190 / 35 150/70 ɸ.11 ʇ 100 

ʂʦʥʚʝʢʪʦʨ 

"ɸʢʢʦʨʜ" 



 40 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ ɸ.1 

1 2 3 4 5 6 7 8 

26 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣɹ -

ʥʘ, ʜʚʦʪʨʫʙʥʘ, ʟ ʧʦʧʫʪʥʦʶ ʪʝʯʝʶ 

ʪʝʧʣʦʥʦʩʽʷ 180 / 34 130/70 ɸ.7 ʇ 120 

ʂʦʥʚʝʢʪʦʨ 

"ɸʢʢʦʨʜ" 

27 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʜʚʦʪʨʫʙʥʘ, ʪʫʧʽʢʦʚʘ 170 / 32 110/70 ɸ.8 ʇ 110 

ʈʘʜʽʘʪʦʨ ʄ-

140 

28 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʜʚʦʪʨʫʙʥʘ, ʟ ʧʦʧʫʪʥʦʶ ʪʝʯʝʶ 

ʪʝʧʣʦʥʦʩʽʷ 160 / 30 150/70 ɸ.1 ʇ 160 

ʂʦʥʚʝʢʪʦʨ 

"ɸʢʢʦʨʜ" 

29 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʜʚʦʪʨʫʙʥʘ, ʟ ʧʦʧʫʪʥʦʶ ʪʝʯʝʶ 

ʪʝʧʣʦʥʦʩʽʷ 170 / 33 130/70 ɸ.2 ʇ 170 

ʈʘʜʽʘʪʦʨ ʄ-

140 

30 

ɿ ʥʠʞʥʴʦʶ ʨʦʟʚʦʜʢʦʶ, ʚʝʨʪʠʢʘʣʴ-

ʥʘ, ʜʚʦʪʨʫʙʥʘ, ʟ ʧʦʧʫʪʥʦʶ ʪʝʯʝʶ 

ʪʝʧʣʦʥʦʩʽʷ 180 / 35  110/70 ɸ.3 ʇ 240 

ʂʦʥʚʝʢʪʦʨ 

"ɸʢʢʦʨʜ" 

ʇʨʠʤʽʪʢʠ:  1. ɼʣʷ ʚʩʽʭ ʚʘʨʽʘʥʪʽʚ ʧʨʠʡʤʘʻʤʦ ʧ'ʷʪʠʧʦʚʝʨʭʦʚʫ ʙʫʜʽʚʣʶ ïʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ ʚʠʨʦʙʥʠʯʠʡ ʢʦʨʧʫʩ ʧʨʦʤʠʩʣʦʚʦʾ ʙʫʜʽ-

ʚʣʽ. 
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ʊʘʙʣʠʮʷ ɸ.2 ʂʣʽʤʘʪʦʣʦʛʽʯʥʽ ʜʘʥʽ ʟʛʽʜʥʦ ʜʣʷ ʚʠʙʦʨʫ ʚʘʨʽʘʥʪʫ [4]                         

ʆʩʪʘʥʥʷ ʮʠ-

ʬʨʘ ʰʠʬʨʫ 

ʟʘʣʽʢʦʚʦʾ 

ʢʥʠʞʢʠ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʧʫʥʢʪʫ ʙʫʜʽʚʥʠʮ-

ʪʚʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪ-

ʨʷ, Áʉ 

ʊʨʠʚʘ-

ʣʽʩʪʴ  

ɸʙʩʦ-

ʣ ʪʁ-

ʥʦ 

ʤʽʥ̔-

ʤʘʣɹ-

ʥʘ tʘ 

ʉʝʨʝʜ-

ʥʷ ʥʘʡ-

ʙʽʣʴʰ 

ʭʦʣʦʜ-

ʥʦʾ ʜʦ-

ʙʠ tʭʩ 

ʉʝʨʝʜ-

ʥʷ ʧ'ʷ-

ʪʠ ʥʘʡ-

ʭʦ-

ʣʦʜʥʽ-

ʰʠʭ ʜʽʙ 

tɿ
ɹ
 

ʉʝʨʝʜ-

ʥʷ ʥʘʡ-

ʙʽʣʴʰ 

ʭʦʣʦʜ-

ʥʦʛʦ ʧʝ-

ʨʽʦʜʫ tʧ 

ʦʧʘʣʶ-

ʚʘʣʴʥʦ-

ʛʦ ʧʝ-

ʨʽʦʜʫ, 

ʜʥʽʚ 

1 2 3 4 5 6 8 

0 ʂʠʾʚ -32 -26 -21 -10 187 

1 ʉʽʤʬʝʨʦʧʦʣʴ -29 -20 -16 - 4 158 

2 ɼʦʥʝʮʴʢ -38 -29 -24 -10 183 

3 ʍʘʨʢʽʚ -36 -28 -23 -11 189 

4 ʉʫʤʠ -36 -28 -24 -12 195 

5 ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ -34 -26 -24 - 9 175 

6 ʃʴʚʽʚ -34 -23 -19 - 7 183 

7 ʏʝʨʥʽʛʽʚ -34 -27 -22 -10 191 

8 ɺʽʥʥʠʮʷ -36 -26 -21 -10 189 

9 ʆʜʝʩʘ -29 -21 -18 - 6 165 

 

ʊʘʙʣʠʮʷ ɸ.3 ʇʦʚʪʦʨʶʚʘʥʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷ ʫ ʩʽʯʥʽ    

 ̄

ʧ.

ʧ 

ʅʘʩʝʣʝʥʠʡ 

ʧʫʥʢʪ 

ʇʦʚʪʦʨʶʚʘʥʽʩʪʴ ʥʘʧʨʷʤʽʚ ʚʽʪʨʫ (ʯʠʩʝʣʴʥʠʢ), 

%, ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷ ʧʦ ʥʘʧʨʷʤʘʭ 

(ʟʥʘʤʝʥʥʠʢ), ʤ/ʩ, ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʰʪʠʣʽʚ, % 

ʤʘʢʩʠʤʘʣʴʥʘ ʽ ʤʽʥʽʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷ, 

ʤ/ʩ 

ʧ
ʽ
ʚ
ʥ

 

ʧ
ʽ
ʚ
ʥ
.
ʩ
ʭ
ʽ
ʜ

 

ʩ
ʭ
ʽ
ʜ

 

ʧ
ʽ
ʚ
ʜ
.
 
ʩ
ʭ
ʽ
ʜ

 

ʧ
ʽ
ʚ
ʜ

 

ʧ
ʽ
ʚ
ʜ
.
 
ʟ
ʘ
ʭ

 

ʟ
ʘ
ʭ
ʽ
ʜ

 

ʧ
ʽ
ʚ
ʥ
.
ʟ
ʘ
ʭ
ʽ
ʜ

 

ʰ
ʪ
ʠ
ʣ
ʴ

 

ʤ
ʘ
ʢ
ʩ
ʠ
ʤ
ʘ
ʣ
ʴ
ʥ
ʘ
 
ʟ
 
ʩ
ʝ
ʨ

ʝʜ
ʥ
ʽ
ʭ
 

ʰ
ʚ
ʠ
ʜ
ʢ
ʦ
ʩ
ʪ
ʝ
ʡ
 
ʧ
ʦ
 

ʨ
ʫ
ʤ
ʙ
ʘ
ʭ
 

 

1 2 3 4 5 6 7 8 9 10 11 12 

1 ɺʽʥʥʠʮʷ 12 13 7 11 15 14 14 14 7 4,7 

3,7 3,4 2,6 3,6 3,6 3,3 4,5 4,7 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ ɸ.3 

1 2 3 4 5 6 7 8 9 10 11 12 

2 ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ 9 13 10 15 15 13 9 16 12 5,5 

- - - - - - - - 

3 ɼʦʥʝʮʴʢ 7 13 16 26 5 13 12 8 4 6,2 

5,6 5,1 6 6,2 5,4 6,3 5,8 4,7 

4 ɾʠʪʦʤʠʨ 8 12 6 13 14 15 18 14 6 5,4 

2,9 2,8 3,2 4,1 4,3 4,5 5,4 4,6 

5 ɿʘʧʦʨʽʞʞʷ 13 17 14 12 13 13 10 8 7 4,8 

4,1 4,8 5,4 5 3,8 3,6 3,5 4 

6 ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ 5 1 8 27 4 7 25 23 33 5,8 

3,2 1,3 3 3,9 1,9 3,5 5,2 5,8 

7 ʂʠʾʚ 11 10 11 12 9 11 20 16 8 4,3 

3,7 3 2,5 3,3 3,1 3,8 4,3 4,1 

8 ʂʽʨʦʚʦʛʨʘʜ 14 10 8 16 12 12 14 14 8 5,9 

4,8 4,8 4,2 4,8 5,4 5,1 5,9 5,5 

9 ʃʫʛʘʥʩʴʢ 5 10 27 15 5 12 17 9 19 6,8 

3,7 4 5,4 5,2 6,3 6,8 5,3 4,2 

10 ʃʫʮʴʢ 4 4 8 13 18 14 23 16 7 6,3 

3,8 3,7 3,8 4,8 4,9 4,9 6,3 5,9 

11 ʃʴʚʽʚ 4 6 9 16 12 18 23 12 16 6,4 

3,2 4,1 5 4,8 4,1 6 6,4 5,4 

12 ʄʠʢʦʣʘʾʚ 15 21 12 11 10 10 8 13 6 5,4 

5,2 5,4 4,6 4,7 4,5 4,5 4 4,5 

13 ʆʜʝʩʘ 19 15 11 5 8 11 14 17 1 8,5 

6,2 8,5 8 5 4,8 4,6 4,5 5,1 

14 ɯʟʤʘʽʣ 23 16 6 10 9 7 11 18 23 6,2 

6,2 5,9 4,1 4 4 4,2 4,1 5,7 

15 ʇʦʣʪʘʚʘ 8 13 14 14 11 16 14 10 2 5,6 

4,8 5,1 5 5 5,3 5,6 6,2 5,8 

16 ʈʽʚʥʝ 7 5 8 13 14 14 27 12 7 7,5 

4,9 3,9 4,5 5,4 5,1 6,1 7,5 6,5 

17 ʉʽʤʬʝʨʦʧʦʣʴ 5 23 11 17 12 18 7 6 15 6 

3,4 5,8 3,9 3,2 5,2 6 5,8 3,8 

18 ɭʚʧʘʪʦʨʽʷ 10 38 7 2 12 12 10 9 2 7,1 

4,2 7,1 6,3 2,3 6,9 6,3 4,8 3,7 

19 ʉʫʜʘʢ 60 2 1 2 10 10 2 13 12 6,7 

6,7 4 2,4 2,1 4,1 4,5 2,5 4,4 

20 ʌʝʦʜʦʩʽʷ 11 6 4 6 11 10 11 41 11 6 

4,3 5,8 5,2 4,6 5,8 6,5 5,6 6 

21 ʗʣʪʘ 31 6 18 3 4 7 6 25 9 4,4 

3 3,2 4,4 2,3 3,7 4,3 2,6 3,6 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ ɸ.3 

1 2 3 4 5 6 7 8 9 10 11 12 

22 ʉʫʤʠ 7 9 10 19 13 16 14 12 6 5,9 

4,5 3,8 3,8 5 5,1 5,9 5,9 4,8 

23 ʊʝʨʥʦʧʽʣʴ 7 5 10 19 14 8 18 19 7 5,1 

2,6 2,7 3,6 4,2 3,1 4,1 4,4 5,1 

24 ʋʞʛʦʨʦʜ 10 10 14 40 8 2 4 12 39 3,6 

4,2 4 3,1 3,6 2,9 2,4 2 4 

25 ʍʘʨʢʽʚ 9 12 16 17 10 12 13 11 8 5 

4,9 5,2 5 4,6 4,1 4,4 4,7 4,8 

26 ʍʝʨʩʦʥ 16 23 17 12 7 7 8 10 12 6,2 

5,4 6,2 5,9 4,1 3,6 4 4,4 4,8 

27 ʍʤʝʣʴʥʠʮʴʢʠʡ 5 5 7 21 14 10 18 20 13 5,7 

4,3 4 4,3 4,9 4,2 4,7 5,3 5,7 

28 ʏʝʨʢʘʩʠ - - - - - - - - - - 

5,9 3,3 4,5 4 4,4 4,8 5,8 6 

29 ʏʝʨʥʽʛʽʚ 10 10 11 12 14 14 16 13 6 4,2 

4 3 3,3 4,4 4,6 4,1 4,2 4,5 

30 ʏʝʨʥʽʚʮʽ 3 2 19 20 4 6 10 36 6 4,2 

2 2,3 3,7 4,3 1,9 2,5 4,5 5,4 
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ɸ

ɹ

108

(208)

ɺ

ɻ

1 2

 
ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

___________________ 

ˉ 

ʧʨʠʤ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 109 ɻʘʨʜʝʨʦʙ 

110 ʉʘʥʚʫʟʦʣ 

101 ʊʝʭʥʽʯʥʠʡ ʘʨʭʽʚ 111 ɼʫʰʦʚʘ 

102 ʏʠʪʘʣʴʥʘ ʟʘʣʘ 112 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʫʤʠʚʘʥʥʷ 

103 ɹʽʙʣʽʦʪʝʢʘ 113 ɿʘʣ ʣʽʢʫʚʘʣʴʥʦʾ ʬʽʟʢʫʣʴʪʫʨʠ 

104 ʈʘʜʽʦʚʫʟʦʣ 114 ʇʝʨʝʜʜʫʰʦʚʘ 

105 ʂʘʙʽʥʝʪ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ 115 ɻʘʨʜʝʨʦʙ 

106 ʇʨʠʤʽʱʝʥʥʽ ʜʣʷ ʢʫʨʮʽʚ 116 ɿʘʣ ʣʽʢʫʚʘʣʴʥʦʾ ʬʽʟʢʫʣʴʪʫʨʠ 

107 ʉʘʥʚʫʟʦʣ 117 ɺʝʥʪʢʘʤʝʨʘ 

108 ɺʝʩʪʠʙʶʣʴ   
 

ʈʠʩ ɸ.1 
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36000
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ɸ

108

(208)

(201)

ɹ
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2
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(205)

103

(203)

102

(202)

 
ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

___________________ 

ˉ 

ʧʨʠʤ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 109 ʂʣʘʜʦʚʝ ʧʨʠʤʽʱʝʥʥʷ 

110 ʂʘʙʽʥʝʪ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ 

101 ʉʘʥʚʫʟʦʣ 111 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʤʥʦʞʫʚʘʣʴʥʦʾ  

102 ɺʝʩʪʠʙʶʣʴ  ʪʝʭʥʽʢʠ 

103 ʈʘʜʽʦʚʫʟʦʣ 112 ɺʝʥʪʢʘʤʝʨʘ 

104 ʉʫʰʠʣʴʥʘ ʢʘʤʝʨʘ   

105 ɻʘʨʜʝʨʦʙ   

106 ɼʫʰʦʚʘ   

107 ʇʝʨʝʜʜʫʰʦʚʘ   

108 ʂʣʘʜʦʚʝ ʧʨʠʤʽʱʝʥʥʷ   
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

___________________ 

ˉ 

ʧʨʠʤ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 109 ɻʘʨʜʝʨʦʙ ʞʽʥʦʯʠʡ 

110 ɼʫʰʦʚʘ ʞʽʥʦʯʘ 

101 ɻʘʨʜʝʨʦʙ ʯʦʣʦʚʽʯʠʡ 111 ɹʽʙʣʽʦʪʝʢʘ 

102 ʂʘʙʽʥʝʪ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ 112 ʊʝʭʥʽʯʥʠʡ ʘʨʭʽʚ 

103 ʇʨʠʡʤʘʣʴʥʷ   

104 ɼʫʰʦʚʘ ʯʦʣʦʚʽʯʘ   

105 ʉʘʥʚʫʟʦʣ   

106 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʫʤʠʚʘʥʥʷ   

107 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʫʤʠʚʘʥʥʷ   

108 ɺʝʥʪʢʘʤʝʨʘ   
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

___________________ 

ˉ 

ʧʨʠʤ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 107 ɼʫʰʦʚʘ 

108 ʇʝʨʝʜʜʫʰʦʚʘ 

101 ʆʬʽʩ 109 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʫʤʠʚʘʥʥʷ 

102 ʆʬʽʩ 110 ɺʝʩʪʠʙʶʣʴ 

103 ʆʬʽʩ 111 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʤʥʦʞʫʚʘʣʴʥʦʾ  

104 ʉʘʥʚʫʟʦʣ  ʪʝʭʥʽʢʠ 

105 ɻʘʨʜʝʨʦʙ   

106 ɻʘʨʜʝʨʦʙ   
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

___________________ 

ˉ 

ʧʨʠʤ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 109 ɹʽʙʣʽʦʪʝʢʘ 

110 ɸʨʭʽʚ 

101 ʊʝʭʥʽʯʥʠʡ ʘʨʭʽʚ 111 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʫʤʠʚʘʥʥʷ 

102 ɻʘʨʜʝʨʦʙ  112 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʤʥʦʞʫʚʘʣʴʥʦʾ  

103 ʏʠʪʘʣʴʥʠʡ ʟʘʣ  ʪʝʭʥʽʢʠ 

104 ʉʘʥʚʫʟʦʣ   

105 ʇʝʨʝʜʜʫʰʦʚʘ    

106 ɼʫʰʦʚʘ    

107 ʉʫʰʘʨʥʷ   

108 ʍʦʣ   
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

___________________ 

ˉ 

ʧʨʠʤ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 108 ʂʽʤʥʘʪʘ ʦʙʽʛʨʽʚʫ 

109 ʂʘʙʽʥʝʪ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ 

101 ɺʝʥʪʢʘʤʝʨʘ 110 ɻʘʨʜʝʨʦʙ  

102 ʊʝʭʥʽʯʥʠʡ ʘʨʭʽʚ 111 ɼʫʰʦʚʘ 

103 ʆʬʽʩ 112 ʇʝʨʝʜʜʫʰʦʚʘ  

104 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʤʥʦʞʫʚʘʣʴʥʦʾ  113 ʂʦʤʦʨʘ  

 ʪʝʭʥʽʢʠ 114 ʉʘʥʚʫʟʦʣ 

105 ʈʘʜʽʦʚʫʟʦʣ 115 ɻʘʨʜʝʨʦʙ  

106 ʆʬʽʩ 116 ʊʘʤʙʫʨ 

107 ʆʬʽʩ   
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

ˉ 

ʧʨʠʤ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 

101 ʉʘʥʚʫʟʦʣ 

102 ʉʘʥʚʫʟʦʣ 

103 ʄʝʜʠʯʥʠʡ ʧʫʥʢʪ 

104 ʂʦʤʦʨʘ  

105 ʄʝʭʘʥʽʯʥʘ ʤʘʡʩʪʝʨʥʷ 

106 ʂʦʤʦʨʘ  

107 ʂʦʤʦʨʘ  

108 ʉʣʶʨʘʨʥʘ ʤʘʡʩʪʝʨʥʷ 

109 ɺʝʩʪʠʙʶʣʴ 

110 ɻʘʨʜʝʨʦʙ  

201 ʆʬʽʩ 

202 ɽʣʝʢʪʨʦʤʦʥʪʘʞʥʘ ʤʘʡʩʪʝʨʥʷ 

203 ʂʦʤʦʨʘ  

204 ʃʘʙʦʨʘʪʦʨʽʷ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʽʚ 

205 ʈʝʢʨʽʘʮʽʷ 

206 ɹʫʬʝʪ 

207 ʇʽʜʩʦʙʢ 

208 ʂʽʤʥʘʪʘ ʧʨʠʡʦʤʫ ʾʞʽ 
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

___________________ 

ˉ 

ʧʨʠʤ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 108 ʉʘʥʚʫʟʦʣ 

109 ʂʘʙʽʥʝʪ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ 

101 ʆʬʽʩ 110 ʇʨʠʡʤʘʣʴʥʷ 

102 ʆʬʽʩ 111 ʂʽʤʥʘʪʘ ʚʜʧʦʯʠʥʢʫ 

103 ʆʬʽʩ 112 ɺʝʥʪʢʘʤʝʨʘ 

104 ʏʠʪʘʣʴʥʠʡ ʟʘʣ   

105 ɾʠʚʠʡ ʢʫʪʦʯʦʢ   

106 ʂʦʤʦʨʘ    

107 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʤʥʦʞʫʚʘʣʴʥʦʾ    

 ʪʝʭʥʽʢʠ  ʂʽʣʴʢʽʩʪʴ ʣʶʜʝʡ 100 ʯʦʣ. 
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

ˉ ʧʨʠʤ ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 

101 ʈʝʛʽʩʪʨʘʪʫʨʘ 

102-104, 

107, 109, 

203-204, 

214, 217 

ʂʘʙʽʥʝʪʠ ʣʽʢʘʨʽʚ 

105, 106, 

113, 222 

ɺʝʩʪʠʙʶʣʴ 

106, 107 ʂʘʙʽʥʝʪ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʽʘʛʥʦ-

ʩʪʠʢʠ 

109, 210 ɽʣʝʢʪʨʦ- ʱʠʪʦʚʘ 

111 ʂʽʤʥʘʪʘ ʜʣʷ ʧʨʦʮʝʜʫʨ 

112 ʂʘʙʽʥʝʪ ʥʝʚʨʦʧʘʪʦʣʦʛʘ  

114 ʂʘʙʽʥʝʪ ʦʪʦʣʷʨʠʥʛʦʣʦʛʘ  

115 ʂʘʙʽʥʝʪ ʦʢʫʣʽʩʪʘ 

116 ʂʘʙʽʥʝʪ ʣʽʢʫʽʚʣʴʥʦʾ ʬʽʟʢʫʣʴʪʫʨʠ 

117 ʂʽʤʥʘʪʘ ʜʣʷ ʧʝʨʝʚôʷʟʫʚʘʥʥʷ 

118 ʂʘʙʽʥʝʪ ʭʽʨʫʨʛʘ 

119 ɻʘʨʜʝʨʦʙ  

120 ɺʝʩʪʠʙʶʣʴ 

204 ɻʦʣʦʚʥʠʡ ʣʽʢʘʨ 

207, 208 ʈʝʥʪʛʝʥ ʢʘʙʽʥʝʪ 

209 ʇʽʜʩʦʙʢʘ 

220 ɯʥʛʘʣʷʪʦʨʽʡ 

218 ʋɺʏ 

213 ʂʽʤʥʘʪʘ ʘʩʠʩʪʝʥʪʽʚ 

212 ʃʘʙʦʨʘʪʦʨʽʷ 
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

___________________ 

ˉ 

ʧʨʠʤ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 108 ʊʝʭʥʽʯʥʠʡ ʘʨʭʽʚ 

109 ɼʫʦhʚʘ  

101 ɻʘʨʜʝʨʦʙ 110 ɻʘʨʜʝʨʦʙ  

102 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʫʤʠʚʘʥʥʷ 111 ʂʘʙʽʥʝʪ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ 

103 ɼʫʰʦʚʘ    

104 ʇʝʨʝʜʜʫʰʦʚʘ    

105 ʉʘʥʚʫʟʦʣ   

106 ɻʘʨʜʝʨʦʙ   

107 ɺʝʥʪʢʘʤʝʨʘ   
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

___________________ 

ˉ ʧʨʠʤ ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 107 ʍʦʣ 

108 ɻʘʨʜʝʨʦʙ 

101 ɿʘʣʘ ʟʘʩʽʜʘʥʥʷ 109 ʈʘʜʽʦʚʫʟʦʣ 

102 ʉʘʥʚʫʟʦʣ  110 ʊʝʭʥʽʯʥʠʡ ʘʨʭʽʚ  

103 ʂʘʙʽʥʝʪ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ  111 ɺʝʥʪʢʘʤʝʨʘ 

104 ʇʨʦʬʩʧʽʣʢʦʚʠʡ ʢʦʤʽʪʝʪ   

105 ɹʽʙʣʽʦʪʝʢʘ   

106 ʂʦʤʦʨʘ   
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

___________________ 

ˉ ʧʨʠʤ ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 110 ɾʠʚʠʡ ʢʫʪʦʯʦʢ 

111 ʂʘʙʽʥʝʪ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ  

101 ʈʘʜʽʦʚʫʟʦʣ 112 ɻʘʨʜʝʨʦʙ 

102, 103 ʆʬʽʩ 113 ʉʘʥʚʫʟʦʣ ʯʦʣʦʚʽʯʠʡ 

104, 105 ʆʬʽʩ 114 ʉʘʥʚʫʟʦʣ ʞʽʥʦʯʽʡ 

106 ʊʝʭʥʽʯʥʠʡ ʘʨʭʽʚ  115 ɹʽʙʣʽʦʪʝʢʘ 

107 ɺʝʥʪʢʘʤʝʨʘ 116 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʤʥʦʞʫʚʘʣʴʥʦʾ  

108, 109 ʂʦʤʦʨʘ  ʪʝʭʥʽʢʠ 
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

ˉ ʧʨʠʤ ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥ ̫

101 ɼʦʛʦʪʦʚʦʯʥʘ 

102 ʂʽʤʥʘʪʘ ʰʝʬ ʢʫʭʘʨʷ 

103 ʂʽʤʥʘʪʘ ʜʣʷ ʨʽʟʘʥʥʷ ʭʣʽʙʘ 

104 ʂʫʭʥʷ 

105 ʄʠʾʯʥʘ ʩʪʦʣʦʚʦʛʦ ʧʦʩʫʜʫ 

106, 109 ɺʝʥʪʢʘʤʝʨʘ 

107 ʂʦʤʦʨʘ  

108 ɾʠʚʠʡ ʢʫʪʦʯʦʢ 

110 ʂʽʤʥʘʪʘ ʚʽʜʧʦʯʠʥʢʫ 

210 ʂʽʤʥʘʪʘ ʜʣʷ ʧʨʘʩʫʚʘʥʥʷ 

111 ɻʘʨʜʝʨʦ 

112 ʊʦʨʛʽʚ. ʟʘʣ ʥʘ 150 ʣʶʜʝʡ 

201 ʏʦʣʦʚʽʯʠʡ ʛʘʨʜʝʨʦʙ 

202 ʂʦʤʦʨʘ  

203 ʂʽʤʥʘʪʘ ʯʝʨʛʦʚʦʛʦ 

204 ʂʽʤʥʘʪʘ ʜʣʷ ʟʥʝʧʠʣʝʥʥʷ ʦʜʷ-

ʛʫ 

205 ʂʽʤʥʘʪʘ ʜʣʷ ʦʙʝʟʟʘʨʘʞʫʚʘʥʥʷ 

ʦʜʷʛʫ 

206 ʇʝʨʝʜʜʫʰʦʚʘ ʞʽʥʦʯʘ 

207 ʇʝʨʝʜʜʫʰʦʚʘ ʯʦʣʦʚʽʯʘ 

208 ɼʫʰʦʚʘ ʞʽʥʦʯʘ 

209 ɼʫʰʦʚʘ ʯʦʣʦʚʽʯʘ 

211 ɾʽʥʦʯʽʡ ʛʘʨʜʝʨʦʙ 
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

___________________ 

ˉ ʧʨʠʤ ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 107, 108, 109 ʆʬʽʩ 

110 ɻʘʨʜʝʨʦʙ 

101 ɹʫʭʛʘʣʪʝʨʽʚ 111, 112 ʉʘʥʚʫʟʦʣ 

102 ɹʽʙʣʽʦʪʝʢʘ 113, 114 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʤʥʦʞʫʚʘʣʴʥʦʾ  

103 ɿʙʝʨʽʛʚʥʥʷ ʢʥʠʛ  ʪʝʭʥʽʢʠ  

104 ʂʘʙʽʥʝʪ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ  115 ʂʦʥʩʪʨʫʢʪʦʨʩʴʢʝ ʙʶʨʦ 

105 ʇʨʠʡʤʘʣʴʥʷ 116 ɺʝʥʪʢʘʤʝʨʘ 

106 ɸʨʭʽʚ   
 

ʈʠʩ ɸ.14 



 58  

ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

ˉ 

ʧʨʠʤ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 

101 ɹʫʬʝʪ 

102 ʉʘʥʚʫʟʦʣ 

103 ɿʘʣ ʥʘ 650 ʤʽʩʮʴ 

104 ʂʫʣʫʘʨʠ 

105 ʂʘʩʠ 

106 ʂʘʙʽʥʝʪ ʜʠʨʝʢʪʦʨʘ 

201 ɺʝʥʪʢʘʤʝʨʘ 

202 ɽʣʝʢʪʨʠʯʥʘ ʱʠʪʦʚʘ 

203 ʇʝʨʝʤʦʪʫʚʘʣʴʥʘ 

204 ʂʽʥʦʧʨʦʝʢʮʽʡʥʘ 

205 ɸʢʫʤʫʣʷʪʦʨʥʘ 

206 ʈʘʜʽʦʚʫʟʦʣ 
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

ˉ 

ʧʨʠʤ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 

101 ʅʘʯʘʣʴʥʠʢ ʮʝʭʫ 

102 ʏ. ʛʘʨʜʝʨʦʙ ʯʠʩʪʦʛʦ ʦʜʷʛʫ 

103 ʏ. ʛʘʨʜʝʨʦʙ ʛʨʷʟʥʦʛʦ ʦʜʷʛʫ 

104 ʄ. ʜʫʰʦʚʘ 

105 ʄ. ʨʦʟʜʷʛʘʣʴʥʷ 

106, 107 ʃʘʙʦʨʘʪʦʨʽʷ 

108, 207 ʂʽʤʥʘʪʘ ʧʝʨʩʦʥʘʣʘ ʜʣʷ ʦʙʩʣʫʛʦ-

ʚʫʚʘʥʥʷ 

109, 

110, 208 

ʂʦʤʦʨʘ 

111 ɹʦʡʣʝʨʥʘ 

112-120 ʆʬʽʩ 

121-122 ʉʘʥʚʫʟʦʣ 

123,219 ɺʝʥʪʢʘʤʝʨʘ 

201 ɾʠʚʠʡ ʢʫʪʦʯʦʢ 

202 ʂʽʤʥʘʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʦʨʛʘʥʽʟʘ-

ʮʽʡ 

203 ɾ. ʜʫʰʦʚʘ 

204 ɾ. ʨʦʟʜʷʛʘʣʴʥʷ 

205 ɾ. ʛʘʨʜʝʨʦʙ ʛʨʷʟʥʦʛʦ ʦʜʷʛʫ 

206 ɾ. ʛʘʨʜʝʨʦʙ ʯʠʩʪʦʛʦ ʦʜʷʛʫ 

209 ʂʽʤʥʘʪʘ ʜʣʷ ʟʥʝʧʠʣʝʥʥʷ ʦʜʷʛʫ 

210-218 ʆʬʽʩ 
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

___________________ 

ˉ ʧʨʠʤ ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 107  ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʤʥʦʞʫʚʘʣʴʥʦʾ  

108 ʉʘʥʚʫʟʦʣ 

101, 102, 103 ʆʬʽʩ 109 ʂʘʙʽʥʝʪ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢ 

104 ʏʠʪʘʣʴʥʠʡ ʟʘʣ 110 ʇʨʠʡʤʘʣʴʥʷ 

105 ɾʠʚʠʡ ʢʫʪʦʯʦʢ 111 ʂʽʤʥʘʪʘ ʚʽʜʧʦʯʠʥʢʫ 

106 ʂʦʤʦʨʘ 112 ɺʝʥʪʢʘʤʝʨʘ  
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

 

ˉ ʧʨʠʤ ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 108 ɼʫʰʦʚʘ 

109 ʉʘʥʚʫʟʦʣ 

101  ɻʘʨʜʝʨʦʙ 110 ɼʫʰʦʚʘ 

102 ɺʝʥʪʢʘʤʝʨʘ 111 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʫʤʠʚʘʥʥʷ 

103, 104 ʂʦʤʦʨʘ 112 ʂʘʙʽʥʝʪ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ  

105 ʍʦʣ 113 ɻʘʨʜʝʨʦʙ 

106 ɹʽʙʣʽʦʪʝʢʘ 115 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʤʥʦʞʫʚʘʣʴʥʦʾ  

107  ʇʝʨʝʜʜʫʰʦʚʘ  ʪʝʭʥʽʢʠ 
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

 

ˉ ʧʨʠʤ ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 107 ʉʘʥʚʫʟʦʣ 

108 ɺʝʩʪʠʙʶʣʴ 

101  ʊʝʭʥʽʯʥʠʡ ʘʨʭʽʚ 109 ɻʘʨʜʝʨʦʙ 

102 ʏʠʪʘʣʴʥʠʡ ʟʘʣ 110, 111 ʉʘʥʚʫʟʦʣ ʽ ʜʫʰʦʚʘ 

103,  ɹʽʙʣʽʦʪʝʢʘ 112 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʫʤʠʚʘʥʥʷ 

104 ʂʘʙʽʥʝʪ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ  113, 114, 116 ɿʘʣ ʣʽʢʫʚʘʘʣʴʥʦʾ ʬʽʟʢʫʣʴʪʫʨʠ 

105 ʈʘʜʽʦʚʫʟʦʣ 115 ɻʘʨʜʝʨʦʙ 

106  ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʢʫʨʮʽʚ 117 ɺʝʥʪʢʘʤʝʨʘ 
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

___________________ 

ˉ ʧʨʠʤ ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 107 ʂʘʙʽʥʝʪ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ  

108 ɺʝʩʪʠʙʶʣʴ 

101, 102 ɻʘʨʜʝʨʦʙ 109 ɹʫʭʛʘʣʪʝʨʽʷ 

103  ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʫʤʠʚʘʥʥʷ 110 ʉʘʥʚʫʟʦʣ  

104 ɼʫʰʦʚʘ 111 ʂʦʤʦʨʘ ʜʣʷ ʯʠʩʪʦʛʦ ʦʜʷʛʫ 

105 ʇʝʨʝʜʜʫʰʦʚʘ 112 ʂʦʤʦʨʘ ʜʣʷ ʛʨʷʟʥʦʛʦ ʦʜʷʛʫ 

106  ɼʫʰʦʚʘ   
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ʉʪʫʜʝʥʪ ʛʨ _______ 

___________________ 

ɼʘʪʘ ʚʠʜʘʥʥʷ ʟʘʚʜʘʥʥʷ 

___________________ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ 

 

ˉ ʧʨʠʤ ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ 106 ɼʫʰʦʚʘ 

107 ʇʝʨʝʜʜʫʰʦʚʘ 

101  ɻʘʨʜʝʨʦʙ 108 ʉʘʥʚʫʟʦʣ 

102 ʂ̔ ʤʥʘʪʘ ʚʽʜʧʦʯʠʥʢʫ 109 ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʫʤʠʚʘʥʥʷ 

103 ɺʝʥʪʢʘʤʝʨʘ 110 ɺʝʩʪʠʙʶʣʴ 

104 ʍʦʣ 111 ɻʘʨʜʝʨʦʙ 

105 ʂʦʤʦʨʘ ʜʣʷ ʢʥʠʛ 112 ɹʫʭʛʘʣʪʝʨʽʷ 
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ɼʦʜʘʪʦʢ  ɹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʇ ʨ ʠ ʤ ʽ ʪ ʢ ʘ: 
ʊʝʤʧʝʨʘʪʫʨʥʘ ʟʦʥʘ ʜʘʥʦʛʦ ʨʘʡʦʥʫ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʢʘʨ-

ʪʽ- ʩʭʝʤʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʟʦʥ ʋʢʨʘʾʥʠ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʥʘ ʟʦʥʘ ʤʦʞʝ ʙʫ-

ʪʠ ʚʠʟʥʘʯʝʥʘ ʧʦ ʢʽʣʴʢʦʩʪʽ ʛʨʘʜʫʩʦ- ʜʽʙ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʟʘ ʬʦʨʤʫʣʦʶ:  S = 

(tɺ-tʆ.ʇ.) Zʆ.ʇ., 

ʜʝ S - ʢʽʣʴʢʽʩʪʴ ʛʨʘʜʫʩʦ- ʜʽʙ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ; 

tɺ - 18 ʉ - ʨʦʟʨʘʭʫʥʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ; 

tʆ.ʇ. ʽ Zʆ.ʇ. - ʚʽʜʧʦʚʽʜʥʦ ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʉ ʽ ʪʨʠʚʘʣʽʩʪʴ ʜʽʙ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʧʝ-

ʨʽʦʜʫ. 

 

 

ʈʠʩʫʥʦʢ ɹ.1 ʂʘʨʪʘ-ʩʭʝʤʘ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʟʦʥ ʋʢʨʘʾʥʠ 
 

 

 

    Dd  -  ʢʽʣʴʢʽʩʪʴ ʛʨʘʜʫʩʦ-ʜʽʙ ʦʧʘʣʶʚʘʣʴʥʦʛʦ     

ʧʝʨʽʦʜʫ 
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 ɯɯ ʟʦʥʘ      ʤʝʥʰʝ ʥʽʞ 3500 ʛʨʘʜʫʩʦ-ʜʽʙ 


