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ʉʇʀʉʆʂ ʀʉʇʆʃʅʀʊɽʃɽʁ 

 

 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʪʝʤʳ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ __________________ɺ. ʇ. ʉʦʟʠʥʦʚ (ʨʘʟʜʝʣ 1, 4)  
ʧʦʜʧʠʩʴ, ʜʘʪʘ 

 

ʀʩʧʦʣʥʠʪʝʣʠ ʪʝʤʳ:                                             

 

ɺʝʜʫʱʠʡ ʥʘʫʯʥ. ʩʦʪʨ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ _________________  ɸ. ɸ. ɻʝʥʚʘʨʝʚ (ʨʘʟʜʝʣ 1, 4, 6) 
ʧʦʜʧʠʩʴ, ʜʘʪʘ 

 

ʂ.ʪ.ʥ, ʜʦʮʝʥʪ                                      ___________________ ɺ. ɺ. ʉʝʥʥʠʢʦʚ (ʨʘʟʜʝʣ 1, 4, 6) 
ʧʦʜʧʠʩʴ, ʜʘʪʘ 

 

ʀʥʞʝʥʝʨ                                             _____________________ ɸ. ɽ. ʂʦʩʪʨʦʚ (ʨʘʟʜʝʣ 1, 4, 6) 
ʧʦʜʧʠʩʴ, ʜʘʪʘ 

 

ʀʥʞʝʥʝʨ                                             _____________________ ʄ. ɻ. ʂʦʟʣʦʚ (ʨʘʟʜʝʣ  1, 4, 6) 
ʧʦʜʧʠʩʴ, ʜʘʪʘ 

 

ʀʥʞʝʥʝʨ                                             _____________________ ɸ.ʅ. ʂʦʨʷʛʠʥ (ʨʘʟʜʝʣ  6) 
ʧʦʜʧʠʩʴ, ʜʘʪʘ 

 

ʉʦʠʩʧʦʣʥʠʪʝʣʠ ɻʆʋɺʇʆ "ʄʕʀ(ʊʋ)": 

 

ɼ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ                              _____________________  ɸ.ɺ. ɺʦʣʢʦʚ (ʨʘʟʜʝʣ 2, 5)  
ʧʦʜʧʠʩʴ, ʜʘʪʘ 

 

ʂ.ʪ.ʥ., ʜʦʮʝʥʪ                                    _____________________  ɽ.ʍ. ʂʠʪʘʡʮʝʚʘ (ʨʘʟʜʝʣ 2, 5) 
ʧʦʜʧʠʩʴ, ʜʘʪʘ 

 

ʂ.ʪ.ʥ., ʜʦʮʝʥʪ                                    ____________________  ʖ. ɺ. ʗʚʦʨʦʚʩʢʠʡ (ʨʘʟʜʝʣ 2, 5) 
ʧʦʜʧʠʩʴ, ʜʘʪʘ 

 

ɸʩʧʠʨʘʥʪ                                          ____________________  ʄ.ɺ. ʖʨʢʠʥʘ (ʨʘʟʜʝʣ 2, 5) 
ʧʦʜʧʠʩʴ, ʜʘʪʘ 

 

 

ʉʦʠʩʧʦʣʥʠʪʝʣʠ ɿɸʆ "ʂʦʫʪʠʥʛʧʣʘʟʤ": 

 

ʂ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʥʘʫʯʥ. ʩʦʪʨ.             ______________________ ɸ.ʌ. ʄʝʜʥʠʢʦʚ (ʨʘʟʜʝʣ 3) 
ʧʦʜʧʠʩʴ, ʜʘʪʘ 

 

ʀʥʞʝʥʝʨ                                           ______________________    ʂ.ʉ. ʄʝʜʚʝʜʝʚ (ʨʘʟʜʝʣ 3) 
ʧʦʜʧʠʩʴ, ʜʘʪʘ 

 

 

 

 

 

 



3 

 

ʈɽʌɽʈɸʊ 

 

ʆʪʯʝʪ 210 ʩ.,  44 ʨʠʩ., 16 ʪʘʙʣ., 35 ʠʩʪʦʯʥʠʢʦʚ, 3 ʧʨʠʣ. 

 

ʊɽʇʃʆɺʓɽ ʉɽʊʀ, ɺʆɼʆʇʈʆɺʆɼʅʓɽ ʉɽʊʀ, ʈɸɿɹɸʃɸʅʉʀʈʆɺɸʅʅʆʉʊʔ,  

ʈɸɿʈɽɻʋʃʀʈʆɺɸʅʅʆʉʊʔ, ʀɼɽʅʊʀʌʀʂɸʎʀʗ, ʕʂɺʀɺɸʃɽʅʊʀʈʆɺɸʅʀɽ 

 

 

 ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ ʪʝʧʣʦ- ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʥʳʭ ʩʝ-

ʪʝʡ ʪʝʧʣʦ- ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʟʘ ʩʯʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ ʪʝʧʣʦʚʦʡ ʠ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʨʘʟʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ.  

ʅʘ 2 ʵʪʘʧʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʚʧrʦʣʥʝʥʳ:  

     - ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʵʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʷ  ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʠʭ ʪʝʧʣʦʚʳʭ ʠ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ; 

     - ʚʳʧʦʣʥʝʥʳ ʯʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʠ-

ʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʵʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʷ; 

     - ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʳ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥ-

ʥʦʛʦ ʧʦʢʨʳʪʠʷ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ; 

     - ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ  

ʨʘʟʣʠʯʥʳʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

     - ʚʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʩʭʝʤ ʧʦʜʢʣʶʯʝʥʠʷ ʪʝʧʣʦʚʳʭ 

ʥʘʛʨʫʟʦʢ ʠ ʤʝʪʦʜʠʢʠ ʨʘʩʯʸʪʘ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʛʨʘʬʠʢʦʚ; 

     - ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʤʝʥʝʥʠʷ ʪʝʧʣʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ ʥʘ ʘʙʦʥʝʥʪʩʢʦʤ ʚʚʦʜʝ; 

     - ʧʨʠʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʩ 

ʩʦʟʜʘʥʠʝʤ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʢʦʥʪʫʨʘ; 

     - ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ 

ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʤʝʪʦʜʦʤ çʪʝʤʧʝʨʘʪʫʨʥʦʡ ʚʦʣʥʳè. 

     - ʧʨʠʚʝʜʝʥʳ ʦʪʯʸʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʪʝʧʣʦʛʠʜʨʘʚʣʠʯʝʩʢʠʭ 

ʨʝʞʠʤʦʚ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩ ʤʝʩʪʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ  ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ ï ʧʦ ʚʥʝʙʶʜʞʝʪʥʦʤʫ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ. 



4 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦ-, ʛʘʟʦ- ʠ ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʷ, ʚ ʩʠʩʪʝʤʘʭ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚ ʩʠʩʪʝʤʘʭ ʚʦʟʜʫʭʦʩʥʘʙʞʝʥʠʷ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʭ ʠ ʧʨʦʤʳʣhʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ.  

ʉʪʝʧʝʥʴ ʚʥʝʜʨʝʥʠʷ - ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ. 

ɺʳʩʦʢʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ  ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʪʝʧʣʦ- ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʵʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʷ ʚ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ.
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ɺɺɽɼɽʅʀɽ 

 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʪʝʧʣʦʚʦʡ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʨʘʟʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ 

ʪʝʧʣʦ- ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʧʦ 

ʧʦʜʢʣʶʯʸʥʥʳʤ ʥʘʛʨʫʟʢʘʤ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ï ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʘʤ 

ʫʯʘʩʪʢʦʚ, ʜʣʠʥʘʤ, ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʘʙʩʦʣʶʪʥʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʤʝʩʪ- 

ʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʭʝʤʳ ʪʝʧʣʦʚʳʭ ʠ ʚʦʜʦʧʨʦʚʦʜʥʳʭ 

ʩʝʪʝʡ ï ʢʦʣʴʮʝʚʳʝ ʠ ʪʫʧʠʢʦʚʳʝ, ʘ ʪʘʢʞʝ ʧʨʦʬʠʣʴ ʤʝʩʪʥʦʩʪʠ, ʧʦ ʢʦʪʦʨʦʡ ʧʨʦʣʦʞʝʥʳ 

ʪʨʫʙʦʧʨʦʚʦʜʳ. ɺ ʪʝʧʣʦʚʳʭ ʩʝʪʷʭ ʢʨʦʤʝ ʫʢʘʟʘʥʥʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ 

ʚʠʜʘ ʠ ʩʦʩʪʦʷʥʠʷ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ ʥʘ ʧʘʨʘʤʝʪʨʳ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʡ ʞʠʜʢʦʩʪʠ. 

 ʅʘ 1 ʵʪʘʧʝ çʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʪʝʧʣʦ-

ʚʦʡ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʨʘʟʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡè 

ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʧʦ ʪʝʤʘʤ: 

- ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʧʨʦʩʘ ʪʝʧʣʦʚʦʡ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʨʘʟʨʝʛʫʣʠʨʦ- 

ʚʘʥʥʦʩʪʠ ʩʠʩʪʝʤ ʪʝʧʣʦ- ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ; 

- ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʪʝʧʣʦ- ʠ ʚʦʜʦʩʥʘʙʞʝ-

ʥʠʷ; 

- ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʪʝʧʣʦʚʦʡ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʨʘʟʨʝ-

ʛʫ- 

ʣʠʨʦʚʘʥʥʦʩʪʠ ʩʠʩʪʝʤ ʪʝʧʣʦ- ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ; 

- ʨʘʟʨʘʙʦʪʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʵʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʷ ʛʠʜʨʘʚʣʠʯʝ-

ʩʢʠʭ 

ʩʝʪʝʡ; 

- ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʧʣʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ; 

- ʧʨʦʚʝʜʝʥʳ ʧʘʪʝʥʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʫʙʦʧʨʦ- 

ʚʦʜʥʳʭ ʩʝʪʝʡ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘʣʘʜʦʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʛʣʘ- 

ʩʦʚʘʥʠʝ ʧʦʜʢʣʶʯʸʥʥʳʭ ʥʘʛʨʫʟʦʢ, ʛʨʘʬʠʢʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ ʠ ʪʝʧʣʘ, ʩʭʝʤ ʩʝʪʝʡ ʠ 

ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʥʠʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ, ʨʝʛʫʣʷʪʦʨʦʚ ʨʘʩʭʦʜʘ ʠ ʜʘʚʣʝʥʠʷ. 

 ʊʨʫʙʦʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʚʳʧʦʣʥʷʶʪ ʢʦʣʴʮʝʚʳʤʠ ʠ 

ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. 

 ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʘʣʘʜʦʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʥʳʝ 

ʪʝʧʣʦʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʨʘʩʯʸʪʳ ʢʘʢ ʥʘ ʨʝʞʠʤ ʥʘʣʘʜʢʠ, ʪʘʢ ʠ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʠ 

ʘʚʘʨʠʡʥʳʝ ʨʝʞʠʤʳ, ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʠʢ ʵʢʚʠʚʘʣʝʥʪʠʨʦ- 
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ʚʘʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʝʪʝʡ. 

 ʇʘʨʘʤʝʪʨʳ ʩʝʪʝʚʦʡ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʢ ʧʦʜʢʣʶʯʸʥʥʳʤ ʘʙʦʥʝʥʪʘʤ, ʠ ʵʢʦʥʦʤʠ- 

ʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʠ ʪʦʣʱʠʥʳ 

ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʠ ʧʦʜʙʦʨʘ ʜʣʷ 

ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

 ʇʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ ʘʙʦʥʝʥ- 

ʪʦʚ ʠ ʪʝʧʣʦʚʳʭ ʧʫʥʢʪʦʚ ʤʥʦʛʦʦʙʨʘʟʥʳ, ʦʜʥʘʢʦ ʦʩʥʦʚʥʳʤ ʠʭ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ 

ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʥʘʛʨʫʟʦʢ ʥʘ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʦʚ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʝʧʣʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʘʙʦʥʝʥʪʩ-

ʢʠʭ  ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʦʪʦʧʣʝʥʠʝ, ʚʝʥʪʠʣʷʮʠʶ, ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʶ. 

 ɼʣʷ ʤʥʦʛʠʭ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʩʫʱʝ ʥʝʚʳʧʦʣʥʝʥʠʝ ʨʘʩʯʸʪʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʨʘʬʠʢʘ ï ʬʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʥʘ ʧʦʥʠʞʝʥʥʦʤ ʛʨʘʬʠʢʝ ï 95/70Áʉ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʭʦʜʘ ʩʝʪʝʚʦʡ ʚʦʜʳ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ 

ʩʝʪʝʚʳʭ ʠ ʧʝʨʝʢʘʯʠʚʘʶʱʠʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢ ʪʝʧʣʦʚʦʡ ʠ ʛʠʜʨʘʚʣʠʯʝʩ- 

ʢʦʡ ʨʘʟʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ. 

 ɺ ʩʝʪʷʭ ʪʝʧʣʦ- ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʝʞʝʛʦʜʥʦ ʧʦʜʢʣʶʯʘʶʪʩʷ ʥʦʚʳʝ ʘʙʥʝʥʪʳ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʧʦʣʥʦʡ ʧʝʨʝʥʘʣʘʜʢʠ ʪʝʧʣʦʚʳʭ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ. ʅʘ ʚʳʧʦʣʥʝʥʠʝ ʥʘʣʘ- 

ʜʦʯʥʳʭ ʨʘʙʦʪ  ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝʯʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ 

ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʪʦʜʦʚ ʧʦʜʨʝʛʫʣʠʨʦʚʢʠ ʪʝʧʣʦ- 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʨʘʥʝʝ ʧʦʜʢʣʶʯʸʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩ ʫʯʸʪʦʤ ʚʥʦʚʴ ʧʦʜʢʣʶ- 

ʯʸʥʥʳʭ. 

 ɼʘʥʥʳʡ ʦʪʯʸʪ ʧʦ 2 ʵʪʘʧʫ ʧʦʩʚʷʱʸʥ ʨʝʰʝʥʠʶ ʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ. 
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1 ʇʨʦʚʝʜʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʘʧʨʦʙʘʮʠʷ ʤʦʜʝʣʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʪʝʧʣʦ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

 

ɺ ʜʘʥʥʦʤ 2 ʵʪʘʧʝ ʨʘʙʦʪʳ çʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʪʨʘʥʝʥʠʝ 

ʪʝʧʣʦʚʦʡ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʨʘʟʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʪʝʧʣʦ- ʠ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷè ʧʦ ʤʝʪʦʜʠʢʘʤ, ʧʨʠʚʝʜʸʥʥʳʤ ʚ ʦʪʯʸʪʝ ʧʦ 1 ʵʪʘʧʫ, ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʤ-

ʧɹʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʘ VBA ,  ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʧʦʣʥʷʪʴ ʵʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʝ 

ʬʨʘʛʤʝʥʪʦʚ ʪʝʧʣʦʚʳʭ ʠ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ. ʇʦ ʧʨʦʛʨʘʤʤʘʤ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʸʪʳ 

ʵʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʸʪʳ ʩʨʘʚʥʝʥʠʷ ʧʦ ʠʩʭʦʜʥʦʡ ʤʝʪʦʜʠʢʝ ʧʦʣʥʳʭ ʠ ʵʢʚʠʚʘ-

ʣʝʥʪʥʳʭ ʩʭʝʤ. 

 

1.1 ʕʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʝʪʠ 

 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʪʝʧʣʦʚʳʭ ʠ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ 

ʷʚʣʷʶʪʩʷ ʩʭʝʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʸʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʫʟʣʦʚʳʤʠ ʦʪʙʦʨʘʤʠ ʚʦʜʳ. 

 ʉʫʱʝʩʪʚʫʶʱʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʸʪʘ ʪʘʢʠʭ ʩʝʪʝʡ ʦʩʥʦʚʘʥʘ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ 

çʧʫʪʝʚʦʤ ʨʘʩʭʦʜʝè, ʢʦʛʜʘ ʤʥʦʞʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʸʥʥʳʭ ʫʯʘʩʪʢʦʚ ʦʪʦʞ-

ʜʝʩʪʚʣʷʝʪʩʷ ʩ ʦʜʥʠʤ ï ʵʢʚʠʚʘʣʝʥʪʥʳʤ, ʘ ʩʫʤʤʘ ʚʩʝʭ ʫʟʣʦʚʳʭ ʨʘʩʭʦʜʦʚ ʜʝʣʠʪʩʷ ʥʘ 

ʜʚʘ ʨʘʩʭʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʤ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʵʪʦʛʦ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʫʯʘʩʪʢʘ. ʂ ʥʝʜʦ-

ʩʪʘʪʢʫ ʵʪʦʛʦ ʤʝʪʦʜʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ ʜʠʘʤʝʪʨʳ ʚʩʝʭ ʫʯʘʩʪʢʦʚ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʜʠʥʘʢʦʚʳ ʠ ʫʟʣʦʚʳʝ ʨʘʩʭʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʙʣʠʟʢʠʤʠ ʧʦ ʚʝʣʠʯʠʥʝ. ʇʘʨʘʤʝʪʨʳ ʵʢ-

ʚʠʚʘʣʝʥʪʥʦʡ ʩʭʝʤʳ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ. 
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=ä ,               (1.1) 

 

q1ʕ ï ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʫʟʣʦʚʦʡ ʨʘʩʭʦʜ ʚ ʥʘʯʘʣʝ ʫʯʘʩʪʢʘ, 
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q2ʕ ï ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʫʟʣʦʚʦʡ ʨʘʩʭʦʜ ʚ ʥʘʯʘʣʝ ʫʯʘʩʪʢʘ, 
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= -ä .                                                                                          (1.3) 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ:  

 

n=3 

A=-100 

B=100 

SCH=10 

 

 

n ï ʯʠʩʣʦ ʵʢʚʠʚʘʣʝʥʪʠʨʫʝʤʳʭ ʫʯʘʩʪʢʦʚ; 

Dʚ - ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ ʤ; 

ɔ - ʫʜʝʣʴʥʳʡ ʚʝʩ, ʢʛʩ/ʤ3; 

k-ɻ ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʤ; 

Ɇɕ- ʩʫʤʤʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ; 

qi - ʫʟʣʦʚʳʝ ʨʘʩʭʦʜʳ; 

si - ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʫʯʘʩʪʢʦʚ. 

sʕ - ʢɻʚʠʚʘʣʝʥʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʯʘʩʪʢʘ 

q1ʕ, q2ʕ - ʢɻʚʠʚʘʣʝʥʪʥʳʝ ʫʟʣʦʚʳʝ ʨʘʩʭʦʜʳ. 

 ɺ ʧʨʠʣʦʞʝʥʠʠ ɸ ʧʨʠʚʝʜʸʥ ʢʦʜ ʧʨʦʛʨʘʤʤʳ çʕʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ ʛʠʜʨʘʚ-

ʣʠʯʝʩʢʦʡ ʩʝʪʠè. 

 ʅʘ ʨʠʩ. 1.1. ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʪʘʙʣʠʮʳ Excel, ʚ ʢʦʪʦʨʫʶ ʧʦʜʩʪʘʚʣʷʶʪʩʷ 

ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʚʳʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʵʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʷ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʧʦʪʝʨʴ ʥʘʧʦʨʘ ʧʦ ʠʩʭʦʜʥʦʡ ʠ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʩʭʝʤʘʤ. 
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ʈʠʩʫʥʦʢ 1.1 ï ʊʘʙʣʠʮʘ Excel ʧʨʦʛʨʘʤʤʳ çʕʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʝʪʠè.
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ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ:  

 

n=3 

A=-100 

B=100 

SCH=10 

 

 

n ï ʯʠʩʣʦ ʵʢʚʠʚʘʣʝʥʪʠʨʫʝʤʳʭ ʫʯʘʩʪʢʦʚ; 

Dʚ - ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ ʤ; 

ɔ - ʫʜʝʣʴʥʳʡ ʚʝʩ, ʢʛʩ/ʤ3; 

k-ɻ ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʤ; 

Ɇɕ- ʩʫʤʤʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʝʩʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ; 

qi - ʫʟʣʦʚʳʝ ʨʘʩʭʦʜʳ; 

si - ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʫʯʘʩʪʢʦʚ. 

sʕ - ʢɻʚʠʚʘʣʝʥʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʯʘʩʪʢʘ 

q1ʕ, q2ʕ - ʢɻʚʠʚʘʣʝʥʪʥʳʝ ʫʟʣʦʚʳʝ ʨʘʩʭʦʜʳ 

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ: 

 

1. ɺʚʝʩʪʠ ʯʠʩʣʦ ʵʢʚʠʚʘʣʝʥʪʠʨʫʝʤʳʭ ʫʯʘʩʪʢʦʚ, n=é. 

2. ɺʚʝʩʪʠ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ɸ=é. 

3. ɺʚʝʩʪʠ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ɺ=é 

4. ɺʚʝʩʪʠ ʰʘʛ ʨʘʩʯʝʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ SCH=é 

5. ɺʚʝʩʪʠ ʫʟʣʦʚʳʝ ʨʘʩʭʦʜʳ qi=é 

6. ɺʚʝʩʪʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʫʯʘʩʪʢʦʚ si=é 

7. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʞʘʪʴ: ʉʝʨʚʠʩ, ʄʘʢʨʦʩ, ʄʘʢʨʦʩʳ, ɺʳʧʦʣʥʠʪʴ 

8. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪʩʷ s,ɻ q1,ɻ q2 ɻʠ ʪʘʙʣʠʮʘ ʩʨʘʚʥʝʥʠʷ. 

 

ʈʘʩʯʸʪ ʧʦʛʨʝʰʥʦʩʪʝʡ: 

1. Dʚ1=100 ʤʤ ʠ Dʚ2=125 ʤʤ 

ʇʨʠ Dʚ1=100 ʤʤ ɚ=0,03785, ʧʨʠ Dʚ2=125 ʤʤ ɚ=0,03515 

ʊʘʙʣʠʮʘ 1.3 ï ʉʦʧʨʦʪʠʚʣʝʥʠʷ  

lʪʨ, ʤ 20 22.5 25 27.5 30 
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s1 5.2422530E-04 5.8975346E-04 6.5528162E-04 7.2080978E-04 7.8633794E-04 

s2 1.5952084E-04 1.7946095E-04 1.9940105E-04 2.1934116E-04 2.3928126E-04 

ʊʘʙʣʠʮʘ 1.4 ï ʉʦʧʨʦʪʠʚʣʝʥʠʷ  

lʪʨ, ʤ 32.5 35 37.5 40 42.5 

s1 8.5186611E-04 9.1739427E-04 9.8292243E-04 1.0484506E-03 1.1139788E-03 

s2 2.5922137E-04 2.7916147E-04 2.9910158E-04 3.1904168E-04 3.3898179E-04 

ʊʘʙʣʠʮʘ 1.5 ï ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʵʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʷ: ʫʟʣʦʚʳʝ ʨʘʩʭʦʜʳ ʠ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʸʥʥʳʭ ʫʯʘʩʪʢʦʚ. 

ˉ ʧ/ʧ q i s i D 

1 0.35 5.2422530E-04 

0.1 

2 0.47 5.8975346E-04 

3 0.46 6.5528162E-04 

4 0.34 7.2080978E-04 

5 0.35 7.8633794E-04 

6 0.53 8.5186611E-04 

7 0.35 9.1739427E-04 

8 0.38 9.8292243E-04 

9 0.43 1.0484506E-03 

10 0.37 1.1139788E-03 

11 0.84 1.5952084E-04 

0.125 

12 0.48 1.7946095E-04 

13 0.51 1.9940105E-04 

14 0.5 2.1934116E-04 

15 0.54 2.3928126E-04 

16 0.73 2.5922137E-04 

17 0.79 2.7916147E-04 

18 0.42 2.9910158E-04 

19 0.67 3.1904168E-04 

20 0.78 3.3898179E-04 

 

ʊʘʙʣʠʮʘ 1.6 ï ʇʦʪʝʨʠ ʥʘʧʦʨʘ ʧʦ ʠʩʭʦʜʥʦʡ ʠ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʩʭʝʤʝ.  

q0 hp h  ɻ

-51 -32.08 -32.01 

-46 -26.4992 -26.4276 

-41 -21.4527 -21.3811 

-36 -16.9404 -16.8688 

-31 -12.9623 -12.8907 
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-26 -9.5183 -9.4468 

-21 -6.6085 -6.5370 

-16 -4.2329 -4.1614 

-11 -2.3915 -2.3200 

-6 -1.0843 -1.0127 

-1 -0.3112 -0.2396 

4 -0.0144 0.0007 

9 0.3663 0.2960 

14 1.1970 1.1255 

19 2.5607 2.4891 

24 4.4585 4.3869 

29 6.8905 6.8189 

34 9.8567 9.7851 

39 13.3570 13.2854 

44 17.3915 17.3200 

49 21.9602 21.8887 

 

 

2. Dʚ1=259 ʤʤ ʠ Dʚ2=309 ʤʤ 

ʇʨʠ Dʚ1=259 ʤʤ ɚ=0,02809, ʧʨʠ Dʚ2=309 ʤʤ ɚ=0,0267 

 

ʊʘʙʣʠʮʘ 1.7 ï ʉʦʧʨʦʪʠʚʣʝʥʠʷ  

lʪʨ, ʤ 50 52.5 55 57.5 60 

s1 8.3451015E-06 8.7623565E-06 9.1796116E-06 9.5968667E-06 1.0014122E-05 

s2 3.2817143E-06 3.4458000E-06 3.6098857E-06 3.7739714E-06 3.9380571E-06 

 

ʊʘʙʣʠʮʘ 1.8 ï ʉʦʧʨʦʪʠʚʣʝʥʠʷ  

lʪʨ, ʤ 62.5 65 67.5 70 72.5 

s1 1.0431377E-05 1.0848632E-05 1.1265887E-05 1.1683142E-05 1.2100397E-05 

s2 4.1021428E-06 4.2662285E-06 4.4303143E-06 4.5944000E-06 4.7584857E-06 

 

ʊʘʙʣʠʮʘ 1.9 ï ʉʦʧʨʦʪʠʚʣʝʥʠʷ 

ˉ ʧ/ʧ qi si D 

1 0.95 8.3451015E-06 

0.259 2 0.94 8.7623565E-06 

3 0.83 9.1796116E-06 
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4 0.54 9.5968667E-06 

5 0.97 1.0014122E-05 

6 0.88 1.0431377E-05 

7 1.01 1.0848632E-05 

8 0.63 1.1265887E-05 

9 0.98 1.1683142E-05 

10 0.98 1.2100397E-05 

11 1.2 3.2817143E-06 

0.309 

12 1.01 3.4458000E-06 

13 1.39 3.6098857E-06 

14 0.97 3.7739714E-06 

15 1.15 3.9380571E-06 

16 1.35 4.1021428E-06 

17 1.09 4.2662285E-06 

18 1.34 4.4303143E-06 

19 1.14 4.5944000E-06 

20 1.19 4.7584857E-06 

 

 

 

 

 

 

 

 

 

 

ʊʘʙʣʠʮʘ 1.10 ï ʉʦʧʨʦʪʠʚʣʝʥʠʷ 

 q0 hp h  ɻ hp- h  ɻ

-103 -1.76 -1.76 -103 

-93 -1.4573 -1.4530 -93 

-83 -1.1838 -1.1796 -83 

-73 -0.9389 -0.9346 -73 
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-63 -0.7223 -0.7181 -63 

-53 -0.5343 -0.5301 -53 

-43 -0.3748 -0.3705 -43 

-33 -0.2437 -0.2395 -33 

-23 -0.1412 -0.1369 -23 

-13 -0.0671 -0.0628 -13 

-3 -0.0215 -0.0172 -3 

7 -0.0025 -0.0001 7 

17 0.0156 0.0115 17 

27 0.0557 0.0514 27 

37 0.1240 0.1197 37 

47 0.2208 0.2166 47 

57 0.3462 0.3419 57 

67 0.5000 0.4957 67 

77 0.6823 0.6780 77 

87 0.8931 0.8888 87 

97 1.1323 1.1281 97 

 

 

3. Dʚ1=259 ʤʤ ʠ Dʚ2=309 ʤʤ 

ʇʨʠ Dʚ1=259 ʤʤ ɚ=0,02809, ʧʨʠ Dʚ2=309 ʤʤ ɚ=0,0267 

 

ʊʘʙʣʠʮʘ 1.11 ï ʉʦʧʨʦʪʠʚʣʝʥʠʷ 

lʪʨ, ʤ 50 52.5 55 57.5 60 

s1 3.6723075E-07 3.8559228E-07 4.0395382E-07 4.2231536E-07 4.4067690E-07 

s2 2.1084898E-07 2.2139143E-07 2.3193388E-07 2.4247633E-07 2.5301878E-07 

 

ʊʘʙʣʠʮʘ 1.12 ï ʉʦʧʨʦʪʠʚʣʝʥʠʷ 

lʪʨ, ʤ 62.5 65 67.5 70 72.5 

s1 4.5903843E-07 4.7739997E-07 4.9576151E-07 5.1412305E-07 5.3248458E-07 

s2 2.6356123E-07 2.7410368E-07 2.8464613E-07 2.9518857E-07 3.0573102E-07 

 

ʊʘʙʣʠʮʘ 1.13 ï ʉʦʧʨʦʪʠʚʣʝʥʠ ̫
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ˉ ʧ/ʧ q i s i D 

1 2.52 3.6723075E-07 

0.468 

2 2.38 3.8559228E-07 

3 2.01 4.0395382E-07 

4 2.77 4.2231536E-07 

5 2.47 4.4067690E-07 

6 2.17 4.5903843E-07 

7 2.61 4.7739997E-07 

8 2.94 4.9576151E-07 

9 2.5 5.1412305E-07 

10 2.49 5.3248458E-07 

11 2.56 2.1084898E-07 

0.52 

12 4.07 2.2139143E-07 

13 3.1 2.3193388E-07 

14 2.05 2.4247633E-07 

15 2.55 2.5301878E-07 

16 3.11 2.6356123E-07 

17 2.38 2.7410368E-07 

18 3.07 2.8464613E-07 

19 2.51 2.9518857E-07 

20 2.68 3.0573102E-07 

 

 

 

 

 

 

 

 

 

 

ʊʘʙʣʠʮʘ 1.14 ï ʉʦʧʨʦʪʠʚʣʝʥʠʷ 

q0 hp h  ɻ hp- h  ɻ

-265 -0.59 -0.59 -265 

-239 -0.4924 -0.4908 -239 

-213 -0.4003 -0.3987 -213 
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-187 -0.3177 -0.3161 -187 

-161 -0.2447 -0.2431 -161 

-135 -0.1813 -0.1796 -135 

-109 -0.1274 -0.1258 -109 

-83 -0.0831 -0.0815 -83 

-57 -0.0484 -0.0468 -57 

-31 -0.0233 -0.0216 -31 

-5 -0.0077 -0.0061 -5 

21 -0.0008 -0.0001 21 

47 0.0052 0.0037 47 

73 0.0184 0.0168 73 

99 0.0412 0.0395 99 

125 0.0735 0.0719 125 

151 0.1153 0.1137 151 

177 0.1668 0.1652 177 

203 0.2278 0.2262 203 

229 0.2984 0.2968 229 

255 0.3786 0.3770 255 

 

ʇʨʠʚʝʜʸʥʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʫʙʝʜʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʦʩʪʘ-

ʪʦʯʥʦʡ ʪʦʯʥʦʩʪʠ ʨʘʩʯʸʪʘ ʧʦʪʝʨʴ ʥʘʧʦʨʘ ʩ ʧʦʤʦʱʴʶ ʨʘʩʯʸʪʘ ʧʦ ʵʢʚʠʚʘʣʝʥʪʥʳʤʧʘʨʘ-

ʤʝʪʨʘʤ ʜʣʷ ʩʭʝʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʸʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʫʟʣʦʚʳʤʠ ʨʘʩʭʦʜʘʤʠ. 

 

1.2. ʕʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʝ ʨʘʜʠʘʣʴʥʦʡ ʩʝʪʠ. 
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ʈʠʩʫʥʦʢ 1.2 - ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʵʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʷ ʫʯʘʩʪʢʦʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʝʪʠ 
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ʈʠʩʫʥʦʢ 1.3 - ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʵʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʷ ʫʯʘʩʪʢʦʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʝʪʠ
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ʈʠʩʫʥʦʢ 1.4 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʜʣʷ ʵʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʷ ʫʯʘʩʪʢʦʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʝʪʠ 
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Sʇ2 Sʇ1

Sɸ2 Sɸ1

Sʆ2 Sʆ1

Sʊʇ

Vʇ2 Vʇ1

Vʆ2 Vʆ1

Sʊʆ  

ʈʠʩʫʥʦʢ 1.3 - ʉʭʝʤʘ ʦʢʦʥʝʯʥʦʛʦ ʢʦʥʪʫʨʘ ʮʝʧʦʯʝʯʥʦʡ ʩʝʪʠ 

 

 (1.4) 

 

 (1.5) 

 

 (1.6) 

 

 

 

ʃʝʚʦʝ ʧʣʝʯʦ: 

 

 (1.7) 

 

 

 (1.8) 

 

ʇʨʘʚʦʝ ʧʣʝʯʦ: 

 

1 1 1 1ÒÏ Ï À Î ÒÎS S S S S SS= + + + +

2 2 2 2Ï À ÎS S S SS = + +

2

1 2

1

1 1

S

S S

S

S S

=
å õ

+æ ö
æ ö
ç ÷

( )1 1 1 1 1

1

1 1 1

À Ï Î Ï Î

ËÝ

ÒÏ Ï À Î ÒÎ

S G S G G
q

S S S S S

Ö + Ö +
=

+ + + +

2 1 1 1ËÝ Ï Î ËÝq G G q= + +
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 (1.9) 

 

 

 (1.10) 

 

 (1.11) 

 

 (1.12) 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

 

N=12 

U=8 

K=1ʇ 

Gammp=953,95 

Gammo=986,21 

 

ʊʘʙʣʠʮʘ 1.15 - ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʫʯʘʩʪʢʘʤ 

ˉ IA(I,1)  IA(I,2)  L1 L2 D1 D2 DZ1 DZ2 KE1 KE2 

1 1ʇ 2ʇ 100 100 0.15 0.15 3 3 0.0027 0.0027 

2 2ʇ 3ʇ 20 20 0.051 0.051 2 2 0.0027 0.0027 

3 2ʇ 4ʇ 20 20 0.051 0.051 2.5 2.5 0.0027 0.0027 

4 2ʇ 5ʇ 50 50 0.1 0.1 2 2 0.0027 0.0027 

5 5ʇ 6ʇ 20 20 0.051 0.051 2 2 0.0027 0.0027 

6 5ʇ 7ʇ 30 30 0.1 0.1 2 2 0.0027 0.0027 

7 7ʇ 8ʇ 20 20 0.07 0.07 2.5 2.5 0.0027 0.0027 

8 8ʇ 9ʇ 50 50 0.051 0.051 2.5 2.5 0.0027 0.0027 

9 7ʇ 10ʇ 143 143 0.1 0.1 5.5 5.5 0.0027 0.0027 

10 10ʇ 11ʇ 20 20 0.051 0.051 2 2 0.0027 0.0027 

11 10ʇ 12ʇ 10 10 0.051 0.051 2 2 0.0027 0.0027 

12 10ʇ 13ʇ 150 150 0.051 0.051 4.5 4.5 0.0027 0.0027 

 

 

ʈʝʟʫʣʴʪʘʪʳ: 

 

ʊʘʙʣʠʮʘ 1.16 - ʉʦʧʨʦʪʠʚʣʝʥʠʷ ʫʯʘʩʪʢʦʚ 

2 2 2 2
1

2 2 2

À Ï Î Î
Ï Ý

Ï À Î

S G S G
q

S S S

Ö + Ö
=

+ +

2 2 2 1Ï Ý Ï Î Ï Ýq G G q= + +

1 1 1Ý ËÝ Ï Ýq q q= +

2 2 2Ý ËÝ Ï Ýq q q= +
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ˉ IA(I,1)  IA(I,2)  Sʧʦʜ Sʦʙʨ 

1 1ʇ 2ʇ 0.000472471 0.000442067 

2 2ʇ 3ʇ 0.031890273 0.029838068 

3 2ʇ 4ʇ 0.032408591 0.030323029 

4 2ʇ 5ʇ 0.002056905 0.001924539 

5 5ʇ 6ʇ 0.031890273 0.029838068 

6 5ʇ 7ʇ 0.001290247 0.001207217 

7 7ʇ 8ʇ 0.006031957 0.005643788 

8 8ʇ 9ʇ 0.077134103 0.072170362 

9 7ʇ 10ʇ 0.00586732 0.005489745 

10 10ʇ 11ʇ 0.031890273 0.029838068 

11 10ʇ 12ʇ 0.016981769 0.015888957 

12 10ʇ 13ʇ 0.228292421 0.213601321 

 

ʊʘʙʣʠʮʘ 1.17 - ʉʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦ ʫʟʣʘʤ 

ˉ UA S12 S23ʚʝʥʪ S23ʦʪʦʧʣ S34 SSUM GPE GOE 

1 3ʇ 3.50651E-05 0 2.455552101 3.28086E-05 2.45562005 0.43999517 0.110004827 

2 4ʇ 3.50651E-05 0 2.453243256 3.28086E-05 2.453311205 0.479994714 0.120005272 

3 6ʇ 3.50651E-05 0 2.51832509 3.28086E-05 2.51839304 0.511994541 0.12800549 

4 8ʇ 3.50651E-05 0 2.201709509 3.28086E-05 2.201777458 0.543993354 0.136006683 

5 9ʇ 3.50651E-05 0 2.023411036 3.28086E-05 2.023478985 0.487993509 0.122006498 

6 11ʇ 3.50651E-05 0 1.544832945 3.28086E-05 1.544900775 1.359976411 0.340023607 

7 12ʇ 3.50651E-05 0 2.458824158 3.28086E-05 2.458892107 0.031999651 0.008000351 

8 13ʇ 3.50651E-05 22.95690918 14.87210274 3.28086E-05 4.565450191 0.223998696 0.056001313 

 

 

 

 

 

 

 

 

 

 

ʊʘʙʣʠʮʘ 1.18 - ʉʚʸʨʪʳʚʘʥʠʝ ʩʭʝʤʳ ʩʝʪʠ 

ʋʟʝʣ 3ʇ ʂʦʥʝʯʥʳʡ 

ʋʟʝʣ ʚʝʪʚ. 2ʇ ɹʝʟ ʧʦʪʨʝʙʠʪʝʣʷ 
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SSUM 9 2.5173483 

GPE 9 0.4357251 

GOE 9 0.1142749 

ʋʟʝʣ 4ʇ ʂʦʥʝʯʥʳʡ 

ʋʟʝʣ ʚʝʪʚ. 2ʇ ʉ ʧʦʪʨʝʙʠʪʝʣʝʤ 

SSUM 9 0.6291738 

GPE 9 0.9109834 

GOE 9 0.2390165 

ʋʟʝʣ 6ʇ ʂʦʥʝʯʥʳʡ 

ʋʟʝʣ ʚʝʪʚ. 5ʇ ɹʝʟ ʧʦʪʨʝʙʠʪʝʣʷ 

SSUM 10 2.5801213 

GPE 10 0.5071467 

GOE 10 0.1328534 

ʋʟʝʣ 9ʇ ʂʦʥʝʯʥʳʡ 

ʋʟʝʣ ʚʝʪʚ. 8ʇ ʉ ʧʦʪʨʝʙʠʪʝʣʝʤ 

SSUM 4 0.5468021 

GPE 4 1.0187156 

GOE 4 0.2712845 

ʋʟʝʣ 8ʇ ʂʦʥʝʯʥʳʡ 

ʋʟʝʣ ʚʝʪʚ. 7ʇ ɹʝʟ ʧʦʪʨʝʙʠʪʝʣʷ 

SSUM 11 0.5584779 

GPE 11 1.0104542 

GOE 11 0.2795459 

ʋʟʝʣ 11ʇ ʂʦʥʝʯʥʳʡ 

ʋʟʝʣ ʚʝʪʚ. 10ʇ ɹʝʟ ʧʦʪʨʝʙʠʪʝʣʷ 

SSUM 12 1.6066291 

GPE 12 1.3392969 

GOE 12 0.3607031 

ʋʟʝʣ 12ʇ ʂʦʥʝʯʥʳʡ 

ʋʟʝʣ ʚʝʪʚ. 10ʇ ʉ ʧʦʪʨʝʙʠʪʝʣʝʤ 

SSUM 12 0.4942356 

GPE 12 1.3711295 

GOE 12 0.3688705 

ʋʟʝʣ 13ʇ ʂʦʥʝʯʥʳʡ 

ʋʟʝʣ ʚʝʪʚ. 10ʇ ʉ ʧʦʪʨʝʙʠʪʝʣʝʤ 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1.18 

SSUM 12 0.286175 

GPE 12 1.5873046 
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GOE 12 0.4326954 

ʋʟʝʣ 10ʇ ʂʦʥʝʯʥʳʡ 

ʋʟʝʣ ʚʝʪʚ. 7ʇ ʉ ʧʦʪʨʝʙʠʪʝʣʝʤ 

SSUM 11 0.099424 

GPE 11 2.574441 

GOE 11 0.7355592 

ʋʟʝʣ 7ʇ ʂʦʥʝʯʥʳʡ 

ʋʟʝʣ ʚʝʪʚ. 5ʇ ʉ ʧʦʪʨʝʙʠʪʝʣʝʤ 

SSUM 10 0.0709262 

GPE 10 3.0577095 

GOE 10 0.8922907 

ʋʟʝʣ 5ʇ ʂʦʥʝʯʥʳʡ 

ʋʟʝʣ ʚʝʪʚ. 2ʇ ʉ ʧʦʪʨʝʙʠʪʝʣʝʤ 

SSUM 9 0.0414049 

GPE 9 3.9076557 

GOE 9 1.1923447 

ʋʟʝʣ 2ʇ ʂʦʥʝʯʥʳʡ 

ʋʟʝʣ ʚʝʪʚ. 1ʇ ɹʝʟ ʧʦʪʨʝʙʠʪʝʣʷ 

SSUM 13 0.0423194 

GPE 13 3.8764844 

GOE 13 1.223516 

 ʕʂɺʀɺɸ

ɺɸʃɽʅʊ

ʃɽʅʊ-

ʅʆɽ 

ʉʆʇʈʆ-

ʊʀɺʃɽ-

ʅʀɽ 

 

ʂʆʈɽʅʔ 1ʇ  

Sʕʂɺ 0.042319  

 ʕʂɺʀɺɸ

ɺɸʃɽʅʊ

ʃɽʅʊ-

ʅʓɽ 

ʈɸʉʍʆ-

ɼʓ 

 

GPE 3.876484 GOE=1,223516 

ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʨʘʩʭʦʜʘ ʩʝʪʝʚʦʡ ʚʦʜʳ ʠʩʪʦʯʥʠʢ ʪʝʧʣʦʩʥʘʙʞʝ-

ʥʠʷ ʧʦ ʧʦʣʥʦʡ ʤʝʪʦʜʠʢʝ ʠ ʵʢʚʠʚʘʣʝʥʪʥʦʡ. 
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ʈʘʩʯʸʪ ʵʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʝʤ: 

 

 (1.13) 

 

 

 (1.14) 

 

 

32
3,876 31,374

0,0423194
ÏG = + = k (1.15) 

 

 (1.16) 

 

ʈʘʩʯʸʪ ʚ ʧʨʦʛʨʘʤʤʝ çɹʝʨʥʫʣʣʠè: 

 

 (1.17) 

 

 (1.18) 

 

ʇʦʛʨʝʰʥʦʩʪʴ ʨʘʩʯʸʪʘ ʩʝʪʝʚʦʛʦ ʨʘʩʭʦʜʘ ʩʦʩʪʘʚʣʷʝʪ: 

 

 (1.19) 

 

 

 (1.20) 

 

 

 

 

 

 

 

 

 

Ï ÃÂÏ

Ý

H
G G

S

D
- =

Ï ÃÂÏ

Ý

H
G G

S

D
= +

31,374 3,876 1,224 26,274Î Ï ÃÂÏ ÃÂÎG G G G= - - = - - =

31,746Ï ÁG =

26,346Î ÁG =

31,746 31,374
100 100 1,172%

31,746

Ï Á Ï
Ï

Ï Á

G G

G

- -
d = Ö = Ö =

26,346 26,274
100 100 0,273%

26,346

Î Á Î
Î

Î Á

G G

G

- -
d = Ö = Ö =
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1.3 ʕʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʝ ʣʝʩʪʥʠʯʥʦʡ ʩʭʝʤʳ 
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ʈʠʩʫʥʦʢ 1.5 - ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ  ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʜʣʷ ʵʢʚʠʚʘʣʝʥʪʠʨʦʚʘʥʠʷ ʫʯʘʩʪʢʦʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʝʪʠ




































































































































































































































































































































































