
ʄʀʅʀʉʊɽʈʉʊɺʆ ʆɹʈɸɿʆɺɸʅʀʗ ʀ ʅɸʋʂʀ 

ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ                         

ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ 

 

ʂʘʬʝʜʨʘ ʛʦʨʦʜʩʢʦʛʦ ʢʘʜʘʩʪʨʘ ʠ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ 

 

 

 

 

                                                                 ʋʪʚʝʨʞʜʝʥʦ 

ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʩʦʚʝʪʦʤ 

                                                                 ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

 

 

 

 

 

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

 

ʢ ʚʳʧʦʣʥʝʥʠʶ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çɺʳʩʰʘʷ ʛʝʦʜʝʟʠʷ 

ʠ ʦʩʥʦʚʳ ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤè ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 21.05.01 ʇʨʠʢʣʘʜʥʘʷ ʛʝʦʜʝʟʠʷ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɹʝʣʛʦʨʦʜ 

2016 



2 

 
 

ʋɼʂ 528.2/.3(07) 

ɹɹʂ 26. 11 ʷ7 

     ʄ54 

 

ʉʦʩʪʘʚʠʪʝʣʠ: ʜʦʮ. ɹʳʣʠʥ ʀ.ʇ. 

ʘʩʩ. ʉʳʨʦʤʷʪʥʠʢʦʚʘ ɽ.ɺ. 

 

ʈʝʮʝʥʟʝʥʪ  ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ. ɹ.ɸ. ʍʨʘʤʮʦʚ 

 

 

 

ʄ54 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʨʘʙʦʪ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çɺʳʩʰʘʷ ʛʝʦʜʝʟʠʷ ʠ ʦʩʥʦʚʳ 

ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤè ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 21.05.01 ʇʨʠʢʣʘʜʥʘʷ ʛʝʦʜʝʟʠʷ / ʩʦʩʪ.: ɹʳʣʠʥ 

ʀ.ʇ., ʉʳʨʦʤʷʪʥʠʢʦʚʘ ɽ.ɺ.. ï ɹʝʣʛʦʨʦʜ: ʀʟʜ-ʚʦ ɹɻʊʋ, 2016. ï 

92 ʩ. 

 

 

ɺ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ ʧʨʠʚʝʜʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʢ ʚʳʧʦʣʥʝʥʠʶ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çɺʳʩʰʘʷ ʛʝʦʜʝʟʠʷ 

ʠ ʦʩʥʦʚʳ ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʬʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ (ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ).  

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ ʬʦʨʤ r

ʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 21.05.01 ʇʨʠʢʣʘʜʥʘʷ ʛʝʦʜʝʟʠʷ. 

 

 

 

. 

 

 

 

ʋɼʂ 528.2/.3 (07) 

ɹɹʂ 26. 11 ʷ7 

 

 

 

É ɹʝʣʛʦʨʦʜʩʢʠʡ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

     ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

      (ɹɻʊʋ)  ʠʤ. ɺ. ɻ. ʐʫʭʦʚʘ, 2016 

 



3 

 
 

ʉʦʜʝʨʞʘʥʠʝ 

  

ɺʚʝʜʝʥʠʝ ...................................................................................................... 4 

ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ1                                  

ʋʉʊʈʆʁʉʊɺʆ ʊʆʏʅʓʍ ʊɽʆɼʆʃʀʊʆɺ ʊ2, 3ʊ2ʂʇ  ʀ  3ʊ5ʂʇ, 

ʕʃɽʂʊʈʆʅʅʆɻʆ ʊɽʆɼʆʃʀʊɸ VEGA TEO-5, ʀʍ ʇʆɺɽʈʂʀ ʀ 

ʀʉʉʃɽɼʆɺɸʅʀʗ ................................................................................. 5 

ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ2                                      

ʀɿʄɽʈɽʅʀɽ ɻʆʈʀɿʆʅʊɸʃʔʅʓʍ ʅɸʇʈɸɺʃɽʅʀʁ ʉʇʆʉʆɹʆʄ 

ʂʈʋɻʆɺʓʍ ʇʈʀɽʄʆɺ ...................................................................... 23 

ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ3                                    

ʋʈɸʅʀɺɸʅʀɽ ʅʀɺɽʃʀʈʅʆʁ ʉɽʊʀ ʂʆʈʈɽʃɸʊʅʓʄ 

ʉʇʆʉʆɹʆʄ ......................................................................................... 27 

ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ4                             

ʋʈɸɺʅʀɺɸʅʀɽ ɻɽʆɼɽɿʀʏɽʉʂʀʍ ʇʆʉʊʈʆɽʅʀʁ 

ʇɸʈɸʄɽʊʈʀʏɽʉʂʀʄ ʉʇʆʉʆɹʆʄ ............................................... 41 

ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ 5                                    

ɺʓʏʀʉʃɽʅʀɽ ɼʃʀʅ ɼʋɻ ʄɽʈʀɼʀɸʅʆɺ ʀ ʇɸʈɸʃʃɽʃɽʁ ʀ 

ʇʃʆʑɸɼʀ ɻɽʆɻʈɸʌʀʏɽʉʂʆʁ ʊʈɸʇɽʎʀʀ ʕʃʃʀʇʉʆʀɼɸ .. 53 

ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ6                                          

ʈɽʐɽʅʀɽ ʇʈʗʄʆʁ ʀ ʆɹʈɸʊʅʆʁ ɻɽʆɼɽɿʀʏɽʉʂʀʍ ɿɸɼɸʏ 61 

ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ7                               

ɺʓʏʀʉʃɽʅʀɽ ʉʊʆʈʆʅ ʊʈɽʋɻʆʃʔʅʀʂɸ ʇʆ ʀɿɺɽʉʊʅʓʄ 

ʉʌɽʈʆʀɼʀʏɽʉʂʀʄ ʋɻʃɸʄ .......................................................... 68 

ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ8                             

ɺʓʉʆʂʆʊʆʏʅʆɽ ʅʀɺɽʃʀʈʆɺɸʅʀɽ........................................... 81 

ʃʠʪʝʨʘʪʫʨʘ ............................................................................................... 101 

 
 

 

 



4 

 
ɺʚʝʜʝʥʠʝ 

ʅʘʩʪʦʷʱʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦʜʛʦʪʦʚʣʝʥʳ ʚ ʧʦʤʦʱʴ 

ʩʪʫʜʝʥʪʘʤ ʩʧʝʮʠʘʣʠʪʝʪʘ 21.05.01 çʇʨʠʢʣʘʜʥʘʷ ʛʝʦʜʝʟʠʷè, ʠʟʫʯʘʶʱʠʤ 

ʚ 5 ʠ 6 ʩʝʤʝʩʪʨʘʭ ʢʫʨʩ çɺʳʩʰʘʷ ʛʝʦʜʝʟʠʷ ʠ ʦʩʥʦʚʳ ʢʦʦʨʜʠʥʘʪʥʦ-

ʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤè. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʭ ʧʦʜʛʦʪʦʚʢʝ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʥʝ ʠʟʜʘʚʘʣʠʩʴ ʧʨʘʢʪʠʢʫʤʳ ʧʦ ʫʢʘʟʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʝ ʠ ʢʘʞʜʦʝ 

ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʠʟʜʘʸʪ ʩʚʦʠ ʧʦʩʦʙʠʷ ʠ 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ, ʩʦʦʙʨʘʟʫʷʩʴ ʩ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʦʡ ʠ 

ʪʨʫʜʦʸʤʢʦʩʪʴʶ ʜʠʩʮʠʧʣʠʥʳ. 

ɺ ʫʢʘʟʘʥʠʷʭ ʧʨʠʚʝʜʝʥʳ ʦʧʠʩʘʥʠʷ ʧʨʠʙʦʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪʘʭ, ʘ ʪʘʢʞʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʘʨʠʘʥʪʘʤ ʜʣʷ 

ʫʨʘʚʥʠʪʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʚʳʯʠʩʣʝʥʠʡ. 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ1 

ʋʉʊʈʆʁʉʊɺʆ ʊʆʏʅʓʍ ʊɽʆɼʆʃʀʊʆɺ ʊ2, 3ʊ2ʂʇ  ʀ  3ʊ5ʂʇ, 

ʕʃɽʂʊʈʆʅʅʆɻʆ ʊɽʆɼʆʃʀʊɸ VEGA TEO-5, ʀʍ ʇʆɺɽʈʂʀ ʀ 

ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʪʦʯʥʳʭ ʪʝʦʜʦʣʠʪʦʚ, ʥʘʫʯʠʪʴʩʷ 

ʚʳʧʦʣʥʷʪʴ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʚʝʨʢʠ ʠ ʶʩʪʠʨʦʚʢʠ. 

 

ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ 

1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʩʥʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʪʝʦʜʦʣʠʪʦʚ 

ʊʝʦʜʦʣʠʪʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʧʦ ʨʘʟʥʳʤ ʧʨʠʟʥʘʢʘʤ: ʪʦʯʥʦʩʪʠ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ, ʥʘʟʥʘʯʝʥʠʶ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʥʘ ʪʝʦʜʦʣʠʪʳ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ɻʆʉʊ 10529ï86. 

ʇʦ ʪʦʯʥʦʩʪʠ ʪʝʦʜʦʣʠʪʳ ʨʘʟʣʠʯʘʶʪ ʥʘ: 

ʊ1 - ʚʳʩʦʢʦʪʦʯʥʳʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʫʛʣʘ ʜʦ 1,5";  

ʊ2 ʠ ʊ5 - ʪʦʯʥʳʝ, ʩ ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʦʡ ʠʟʤʝʨʝʥʠʷ ʫʛʣʘ ʦʜʥʠʤ 

ʧʨʠʝʤʦʤ ʦʪ 1,5ǌ ʜʦ 10ǌ; 

ʊ15, ʊ30 ʠ ʊ60 - ʪʝʭʥʠʯʝʩʢʠʝ,  ʙʦʣʝʝ 10ǌ. 

ɹʘʟʦʚʳʝ ʤʘʨʢʠ ʵʪʠʭ ʧʨʠʙʦʨʦʚ ʠʤʝʶʪ ʚʠʜ: ʊ1,ʊ2,ʊ5,ʊ15,ʊ30,ʊ60. ɽʩʣʠ 

ʫ ʪʝʦʜʦʣʠʪʘ ʠʤʝʝʪʩʷ  ʟʨʠʪʝʣʴʥʘʷ ʪʨʫʙʘ ʧʨʷʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʦ ʢ ʝʛʦ 

ʦʙʦʟʥʘʯʝʥʠʶ ʜʦʙʘʚʣʷʝʪʩʷ ʙʫʢʚʘ ʇ, ʝʩʣʠ ʞʝ ʤʘʨʢʘ ʪʝʦʜʦʣʠʪʘ ʠʤʝʝʪ ʚ 

ʩʚʦʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʯʝʪʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʠʩʧʦʣʥʝʥʠʡ,  ʪʦ ʚ 

ʦʙʦʟʥʘʯʝʥʠʝ ʝʛʦ ʜʦʣʞʥʳ ʚʚʦʜʠʪʩʷ ʚʩʝ ʠʭ ʧʨʠʟʥʘʢʠ. ʀ, ʥʘʢʦʥʝʮ, ʝʩʣʠ 

ʠʟʤʝʥʷʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʷ ʪʝʦʜʦʣʠʪʘ, ʪʦ ʧʝʨʝʜ ʝʛʦ ʫʩʣʦʚʥʳʤ 

ʦʙʦʟʥʘʯʝʥʠʝʤ ʫʢʘʟʳʚʘʝʪʩʷ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʤʦʜʝʣʠ.  

ʄʘʨʢʘ, ʥʘʧʨʠʤʝʨ, 2ʊ30, 3ʊ30 ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʦ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʊ30. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʣʠʯʘʶʪ 

ʪʝʦʜʦʣʠʪʳ: 

ʩ ʫʨʦʚʥʝʤ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʢʨʫʛʝ (ʪʨʘʜʠʮʠʦʥʥʳʝ, ʦʙʦʟʥʘʯʝʥʠʝ ʥʝ 

ʧʨʠʤʝʥʷʝʪʩʷ); 

ʂ - ʩ ʢʦʤʧʝʥʩʘʪʦʨʦʤ ʫʛʣʦʚ ʥʘʢʣʦʥʘ; 

ɸ - ʩ ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʳʤ ʦʢʫʣʷʨʦʤ (ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʳʝ); 

ʄ - ʤʘʨʢʰʝʡʜʝʨʩʢʠʝ; 

ʕ - ʵʣʝʢʪʨʦʥʥʳʝ. 

ʀʥʦʛʜʘ  ʫʢʘʟʘʥʥʳʝ ʠʩʧʦʣʥʝʥʠʷ ʩʦʯʝʪʘʶʪʩʷ ʚ ʦʜʥʦʤ ʧʨʠʙʦʨʝ. 

ʅʘ ʧʨʠʤʝʨʘʭ ʨʘʩʩʤʦʪʨʠʤ ʧʦʨʷʜʦʢ ʧʦʩʪʨʦʝʥʠʷ ʫʩʣʦʚʥʦʛʦ 

ʦʙʦʟʥʘʯʝʥʠʷ ʪʝʦʜʦʣʠʪʦʚ: 

ʪʝʦʜʦʣʠʪ ʩ ʢʦʤʧʝʥʩʘʪʦʨʦʤ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʢʨʫʛʝ ʠ ʩʦ ʩʨʝʜʥʝʡ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʦʡ ʠʟʤʝʨʝʥʠʷ  ʫʛʣʘ 5,0ǌ ï ʊ5ʂ;  

ʪʝʦʜʦʣʠʪ ʪʨʝʪʴʝʡ ʤʦʜʠʬʠʢʘʮʠʠ ʩ ʢʦʤʧʝʥʩʘʪʦʨʦʤ ʧʨʠ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʢʨʫʛʝ, ʩʦ ʩʨʝʜʥʝʡ ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʦʡ 
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ʠʟʤʝʨʝʥʠʷ ʫʛʣʘ 5,0ǌ ʠ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʦʡ ʩ ʧʨʷʤʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ 

ï 3ʊ5ʂʇ;  

ʪʝʦʜʦʣʠʪ ʪʨʝʪʴʝʡ ʤʦʜʠʬʠʢʘʮʠʠ, ʩʦ ʩʨʝʜʥʝʡ ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ 

ʦʰʠʙʢʦʡ ʠʟʤʝʨʝʥʠʷ ʫʛʣʘ 2,0ǌ, ʩ ʢʦʤʧʝʥʩʘʪʦʨʦʤ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʢʨʫʛʝ, ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʳʡ ï 3ʊ2ʂɸ;  

    ʆʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʜʦʣʠʪʦʚ: 

ɺʳʩʦʢʦʪʦʯʥʳʝ ʪʝʦʜʦʣʠʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʛʣʦʚ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʷʭ ʚ  ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʜʝʟʠʠ. 

 ɺʳʩʦʢʦʪʦʯʥʳʝ ʠ ʪʦʯʥʳʝ ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʳʝ ʪʝʦʜʦʣʠʪʳ -    

ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʚ ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʜʝʟʠʠ. 

ʊʦʯʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʛʣʦʚ ʚ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʷʭ ʩʛʫʱʝʥʠʷ ʠ ʩʲʝʤʦʯʥʳʭ ʩʝʪʷʭ, ʘ ʪʘʢ ʞʝ ʜʣʷ 

ʪʝʦʜʦʣʠʪʥʳʭ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʩʲʝʤʦʢ ʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʷʭ ʠ ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʜʝʟʠʠ. 

 

ʉʝʪʢʠ ʥʠʪʝʡ ʟʨʠʪʝʣʴʥʳʭ ʪʨʫʙ ʪʝʦʜʦʣʠʪʦʚ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʪʝʦʜʦʣʠʪʘ ʠʭ ʟʨʠʪʝʣʴʥʳʝ ʪʨʫʙʳ ʠʤʝʶʪ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʝʪʦʢ ʥʠʪʝʡ (ʨʠʩ. 

1).

 
ʈʠʩ. 1. ɺʠʜʳ ʩʝʪʦʢ ʥʠʪʝʡ 

 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʪʝʦʜʦʣʠʪʘ  

ʊʝʦʜʦʣʠʪʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʚʠʜʘ ʩʣʦʞʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʩʦʟʜʘʶʪʩʷ ʥʘ 

ʝʜʠʥʦʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʝ. 

ʆʩʥʦʚʥʦʡ ʯʘʩʪʴʶ ʪʝʦʜʦʣʠʪʘ (ʨʠʩ. 2) ʷʚʣʷʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʢʨʫʛ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʣʠʤʙʘ 3 ʠ ʘʣʠʜʘʜʳ 2. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʫʛʣʦʚ ʧʣʦʩʢʦʩʪʴ 

ʣʠʤʙʘ ʜʦʣʞʥʘ ʙʳʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʘ ʝʛʦ ʮʝʥʪʨ ð ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ 

ʦʪʚʝʩʥʦʡ ʣʠʥʠʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʚʝʨʰʠʥʫ ʠʟʤʝʨʷʝʤʦʛʦ ʫʛʣʘ. 

ʆʪʚʝʩʥʘʷ ʣʠʥʠʷ zz, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʦʩʴ ʚʨʘʱʝʥʠʷ ʘʣʠʜʘʜʳ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ, ʥʘʟʳʚʘʝʪʩʷ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʪʝʦʜʦʣʠʪʘ. 
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ɽʸ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʦʪʚʝʩʥʦʝ 

ʧʦʣʦʞʝʥʠʝ (ʧʣʦʩʢʦʩʪʴ ʣʠʤʙʘ  

ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ) 

ʧʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ 

9 ʩ ʧʦʤʦʱʴʶ  ʪʨʝʭ 

ʧʦʜʲʝʤʥʳʭ ʚʠʥʪʦʚ 1 

ʧʦʜʩʪʘʚʢʠ 10. ʃʠʤʙ ʠ 

ʘʣʠʜʘʜʘ ʩʥʘʙʞʝʥʳ 

ʟʘʞʠʤʥʳʤʠ 

(ʟʘʢʨʝʧʠʪʝʣʴʥʳʤʠ) ʚʠʥʪʘʤʠ, 

ʩʣʫʞʘʱʠʤʠ  ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʠʭ ʚ ʥʝʧʦʜʚʠʞʥʦʤ 

ʧʦʣʦʞʝʥʠʠ, ʠ ʥʘʚʦʜʷʱʠʤʠ 

ʚʠʥʪʘʤʠ ð ʜʣʷ ʠʭ 

ʤʝʜʣʝʥʥʦʛʦ ʠ ʧʣʘʚʥʦʛʦ 

ʚʨʘʱʝʥʠʷ. 

ɺʠʟʠʨʦʚʘʥʠʝ ʥʘ 

ʥʘʙʣʶʜʘʝʤʳʝ ʮʝʣʠ 

ʚʳʧʦʣʥʷʶʪ ʟʨʠʪʝʣʴʥʦʡ 

ʪʨʫʙʦʡ 8, ʚʠʟʠʨʥʘʷ ʦʩʴ VV 

ʢʦʪʦʨʦʡ ʧʨʠ ʚʨʘʱʝʥʠʠ ʪʨʫʙʳ 

ʚʦʢʨʫʛ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʅʅ ʦʙʨʘʟʫʝʪ ʧʨʦʝʢʪʠʨʫʶʱʫʶ ʧʣʦʩʢʦʩʪʴ, 

ʥʘʟʳʚʘʝʤʫʶ ʢʦʣʣʠʤʘʮʠʦʥʥʦʡ. ɿʨʠʪʝʣʴʥʘʷ ʪʨʫʙʘ ʩʦʝʜʠʥʝʥʘ ʩ ʘʣʠʜʘʜʦʡ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ ʩ ʧʦʤʦʱʴʶ ʢʦʣʦʥʢʠ 4. ʅʘ ʦʜʥʦʤ ʠʟ ʢʦʥʮʦʚ ʦʩʠ 

ʚʨʘʱʝʥʠʷ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʟʘʢʨʝʧʣʝʥ ʚʝʨʪʠʢʘʣʴʥʳʡ ʢʨʫʛ 5, ʠʤʝʶʱʠʡ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 7*. ɿʨʠʪʝʣʴʥʘʷ ʪʨʫʙʘ ʠʤʝʝʪ ʟʘʢʨʝʧʠʪʝʣʴʥʳʡ 

ʠ ʥʘʚʦʜʷʱʠʡ ʚʠʥʪʳ. 

ʊʝʦʜʦʣʠʪ ʟʘʢʨʝʧʣʷʝʪʩʷ ʥʘ ʰʪʘʪʠʚʝ ʩʪʘʥʦʚʳʤ ʚʠʥʪʦʤ. ʂ ʢʨʶʯʢʫ 

ʩʪʘʥʦʚʦʛʦ ʚʠʥʪʘ ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʥʠʪʴ ʦʪʚʝʩʘ, ʩʣʫʞʘʱʘʷ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʚʨʘʱʝʥʠʷ ʧʨʠʙʦʨʘ ZZ. ʉ ʧʦʤʦʱʴʶ ʦʪʚʝʩʘ ʪʝʦʜʦʣʠʪ 

ʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘʜ ʪʦʯʢʦʡ, ʪ. ʝ. ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʯʪʦʙʳ 

ʦʩʴ ZZ ʚʨʘʱʝʥʠʷ ʧʨʠʙʦʨʘ ʧʨʦʭʦʜʠʣʘ ʯʝʨʝʟ ʚʝʨʰʠʥʫ ʠʟʤʝʨʷʝʤʦʛʦ ʫʛʣʘ. 

ʉʪʘʥʦʚʳʝ ʚʠʥʪʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʧʦʣʳʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʮʝʥʪʨʠʨʦʚʘʥʠʷ ʪʝʦʜʦʣʠʪʘ ʥʘʜ ʪʦʯʢʦʡ ʦʧʪʠʯʝʩʢʠʝ ʮʝʥʪʨʠʨʳ. 

2. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʦʯʥʳʭ ʪʝʦʜʦʣʠʪʦʚ ʠ ʧʦʨʷʜʦʢ 

ʚʟʷʪʠʷ ʦʪʩʯʝʪʦʚ 

ʊʦʯʥʳʤʠ ʪʝʦʜʦʣʠʪʘʤʠ ʷʚʣʷʶʪʩʷ ʊ5, ʊ5ʂ, 2ʊ5ʂ, ʊ2, 2ʊ2, ɿʊ2ʂʇ, 

ɿʊ2ʂɸ, ɿʊ5ʂʇ.  

ɹʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʜʣʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʪʝʦʜʦʣʠʪʦʚ 

ʩʝʨʠʠ 2ʊ ʷʚʣʷʝʪʩʷ ʪʝʦʜʦʣʠʪ 2ʊ2. ʇʦʵʪʦʤʫ ʫʢʘʟʘʥʥʳʝ ʪʝʦʜʦʣʠʪʳ ʠʤʝʶʪ 

ʤʥʦʛʦ ʦʙʱʠʭ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ ʫʧʨʘʚʣʝʥʠʷ. ʆʥʠ ʩʥʘʙʞʝʥʳ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʟʨʠʪʝʣʴʥʳʤʠ ʪʨʫʙʘʤʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 27,5 - 30
Ĭ
, 

ʚ ʢʦʪʦʨʳʭ ʩʝʪʢʘ ʥʠʪʝʡ ʟʘʢʨʝʧʣʝʥʘ ʥʝʧʦʜʚʠʞʥʦ. 

ɺʩʝ ʪʝʦʜʦʣʠʪʳ ʩʝʨʠʡ 2ʊ ʠ ɿʊ ʠʤʝʶʪ ʥʝʧʦʚʪʦʨʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʦʩʝʡ. 

ʈʠʩ. 2. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʪʝʦʜʦʣʠʪʘ 
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ʂ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʢʨʫʛʫ ʧʨʠʢʨʝʧʣʝʥ ʢʨʫʛ-ʠʩʢʘʪʝʣʴ ʥʘʧʨʘʚʣʝʥʠʡ, ʩʣʫ-

ʞʘʱʠʡ ʜʣʷ ʧʝʨʝʩʪʘʥʦʚʢʠ ʣʠʤʙʘ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʫʛʣʦʚ. ʂʨʫʛ-ʠʩʢʘʪʝʣʴ 

ʠʤʝʝʪ ʰʢʘʣʫ ʩ ʮʝʥʦʡ ʜʝʣʝʥʠʷ 10Á, ʦʪʩʯʝʪʳ ʙʝʨʫʪ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1 Á ʧʦ 

ʠʥʜʝʢʩʫ ʯʝʨʝʟ ʦʜʥʦ ʠʟ ʜʚʫʭ ʦʢʦʥ ʥʘ ʢʦʣʦʥʢʝ ʧʨʠʙʦʨʘ. ʋʩʪʘʥʦʚʢʫ ʥʫʞ-

ʥʦʛʦ ʦʪʩʯʝʪʘ ʚʳʧʦʣʥʷʶʪ ʚʨʘʱʝʥʠʝʤ ʨʫʢʦʷʪʢʠ ʧʝʨʝʩʪʘʥʦʚʢʠ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʛʦ ʢʨʫʛʘ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʝʝ ʥʘʞʘʪʠʷ. 

ɼʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʚʝʜʝʥʠʷ ʥʘ ʚʠʟʠʨʥʳʝ ʮʝʣʠ ʟʨʠʪʝʣʴʥʳʝ ʪʨʫʙʳ 

ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʠʤʝʶʪ ʢʦʣʣʠʤʘʪʦʨʥʳʝ ʚʠʟʠʨʳ. ʊʝʦʜʦʣʠʪʳ ʩʥʘʙʞʝʥʳ 

ʦʧʪʠʯʝʩʢʠʤʠ ʮʝʥʪʨʠʨʘʤʠ, ʦʢʫʣʷʨʳ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʘʣʠʜʘʜʥʦʡ 

ʯʘʩʪʠ. ɼʣʷ ʧʝʨʝʥʦʩʘ ʪʝʦʜʦʣʠʪʦʚ ʠ ʧʨʠʜʘʥʠʷ ʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʞʝʩʪ-

ʢʦʩʪʠ ʩʚʝʨʭʫ ʢʦʣʦʥʦʢ ʟʘʢʨʝʧʣʝʥʳ ʨʫʯʢʠ. ʊʝʦʜʦʣʠʪʳ ʠʤʝʶʪ ʦʪʜʝʣʷʶ-

ʱʠʝʩʷ ʧʦʜʩʪʘʚʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʧʦ 

ʪʨʝʭʰʪʘʪʠʚʥʦʡ ʩʠʩʪʝʤʝ. 

ʊʝʦʜʦʣʠʪ 2ʊ2 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʛʣʦʚ ʠ 

ʟʝʥʠʪʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʚ ʪʨʠʘʥʛʫʣʷʮʠʠ ʠ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ 3-ʛʦ ʠ 4-ʛʦ 

ʢʣʘʩʩʦʚ, ʚ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʷʭ ʩʛʫʱʝʥʠʷ 1-ʛʦ ʨʘʟʨʷʜʘ, ʧʨʠ 

ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪʘʭ ʠ ʪ. ʜ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʝʦʜʦʣʠʪʘ ʷʚʣʷʝʪʩʷ ʜʚʫʭʩʪʦʨʦʥʥʷʷ 

ʦʪʩʯʝʪʥʘʷ ʩʠʩʪʝʤʘ; ʚ ʥʝʡ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠʥʮʠʧ ʩʦʚʤʝʱʝʥʥʦʛʦ ʦʪʩʯʠ- 

ʪʳʚʘʥʠʷ ʧʦ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʯʘʩʪʷʤ ʣʠʤʙʘ ʩ ʧʦʤʦʱʴʶ 

ʦʧʪʠʯʝʩʢʦʛʦ ʤʠʢʨʦʤʝʪʨʘ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʚ ʦʪʩʯʝʪʘʭ ʚʣʠʷʥʠʝ ʵʢʩʮʝʥʪ-

ʨʠʩʠʪʝʪʘ ʘʣʠʜʘʜʳ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʠ ʚʝʨʪʠʢʘʣʴʥʳʡ ʢʨʫʛʠ ʨʘʟʜʝʣʝʥʳ ʯʝʨʝʟ 20' ʠ ʦʮʠʬ-

ʨʦʚʘʥʳ ʯʝʨʝʟ 1. ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʢʨʫʛ ʠʤʝʝʪ ʜʚʦʡʥʳʝ (ʙʠʬʠʣʷʨʥʳʝ) 

ʰʪʨʠʭʠ, ʘ ʚʝʨʪʠʢʘʣʴʥʳʡ ð ʦʜʠʥʘʨʥʳʝ. ʆʪʩʯʝʪʳ ʧʦ ʫʛʣʦʤʝʨʥʳʤ ʢʨʫ-

ʛʘʤ ʧʝʨʝʜʘʶʪʩʷ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭʢʘʥʘʣʴʥʦʡ 

ʦʪʩʯʝʪʥʦʡ ʩʠʩʪʝʤʳ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʢʘʥʘʣʦʚ ʧʨʦʠʟʚʦʜʷʪ ʧʦʚʦʨʦʪʦʤ 

ʩʧʝʮʠʘʣʴʥʦʡ ʨʫʢʦʷʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʩʣʝʚʘ ʩʦ ʩʪʦʨʦʥʳ ʦʢʫʣʷʨʘ ʥʘ 

ʢʦʣʦʥʢʝ (ʧʨʠ ʂʃ). ʇʨʠ ʥʘʙʣʶʜʝʥʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ ʬʦʥ ʧʦʣʷ 

ʠʤʝʝʪ ʟʝʣʝʥʦʚʘʪʳʡ ʦʪʪʝʥʦʢ, ʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ð ʛʦʣʫʙʦʡ. 

ɺ ʧʦʣʝ ʟʨʝʥʠʷ ʦʪʩʯʝʪʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʠʤʝʶʪʩʷ ʪʨʠ ʦʢʥʘ ʮʝʥʪʨʘʣʴʥʦʤ 

ʦʢʥʝ ʚʠʜʥʳ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʰʪʨʠʭʠ ʫʛʣʦʤʝʨʥʦʛʦ 

ʢʨʫʛʘ. ɺ ʥʠʞʥʝʡ ʧʦʣʦʚʠʥʝ ʚʝʨʭʥʝʛʦ ʦʢʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʰʢʘʣʘ ʜʝʩʷʪʢʦʚ 

ʤʠʥʫʪ, ʘ ʚ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʝ ð ʮʠʬʨʳ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʯʠʩʣʦ ʛʨʘʜʫʩʦʚ. 

ɺ ʙʦʢʦʚʦʤ ʦʢʦʰʢʝ ʚʠʜʥʘ ʰʢʘʣʘ ʦʧʪʠʯʝʩʢʦʛʦ ʤʠʢʨʦʤʝʪʨʘ; ʮʠʬʨʳ ʩʣʝʚʘ 

ʦʙʦʟʥʘʯʘʶʪ ʤʠʥʫʪʳ, ʘ ʩʧʨʘʚʘ ð ʩʝʢʫʥʜʳ. ʇʦʩʣʝ ʚʠʟʠʨʦʚʘʥʠʷ ʥʘ 

ʥʘʙʣʶʜʘʝʤʫʶ ʮʝʣʴ ʚʨʘʱʝʥʠʝʤ ʨʫʢʦʷʪʢʠ ʦʧʪʠʯʝʩʢʦʛʦ ʤʠʢʨʦʤʝʪʨʘ 

ʩʦʚʤʝʱʘʶʪ ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʰʪʨʠʭʠ ʢʨʫʛʘ ʠ ʙʝʨʫʪ ʦʪʩʯʝʪ. ɺ ʚʝʨʭʥʝʤ 

ʦʢʥʝ ʩʯʠʪʳʚʘʶʪ ʯʠʩʣʦ ʜʝʩʷʪʢʦʚ ʤʠʥʫʪ. ʇʦ ʰʢʘʣʝ ʦʧʪʠʯʝʩʢʦʛʦ 

ʤʠʢʨʦʤʝʪʨʘ ʚ ʙʦʢʦʚʦʤ ʦʢʥʝ ʧʦ ʠʥʜʝʢʩʫ ʚ ʣʝʚʦʤ ʨʷʜʫ ʮʠʬʨ ʦʪʩʯʠʪʳ-

ʚʘʶʪ ʝʜʠʥʠʮʳ ʤʠʥʫʪ, ʚ ʧʨʘʚʦʤ ʨʷʜʫ ʮʠʬʨ ð ʜʝʩʷʪʢʠ ʩʝʢʫʥʜ ʠ ʧʦ ʰʢʘ-

ʣʝ ð ʩʝʢʫʥʜʳ ʠ ʠʭ ʜʦʣʠ. ɺ ʧʦʣʝ ʟʨʝʥʠʷ ʦʪʩʯʝʪʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ 

ʠʤʝʶʪʩʷ ʪʨʠ ʦʢʥʘ (ʩʤ. ʨʠʩ. 3,ʙ). ɺ ʮʝʥʪʨʘʣʴʥʦʤ ʦʢʥʝ ʚʠʜʥʳ 

ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʰʪʨʠʭʠ ʫʛʣʦʤʝʨʥʦʛʦ ʢʨʫʛʘ. ɺ ʥʠʞʥʝʡ 



9 

 
ʧʦʣʦʚʠʥʝ ʚʝʨʭʥʝʛʦ ʦʢʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʰʢʘʣʘ ʜʝʩʷʪʢʦʚ ʤʠʥʫʪ, ʘ ʚ 

ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʝ ð ʮʠʬʨʳ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʯʠʩʣʦ ʛʨʘʜʫʩʦʚ. ɺ 

ʙʦʢʦʚʦʤ ʦʢʦʰʢʝ ʚʠʜʥʘ ʰʢʘʣʘ ʦʧʪʠʯʝʩʢʦʛʦ ʤʠʢʨʦʤʝʪʨʘ; ʮʠʬʨʳ ʩʣʝʚʘ 

ʦʙʦʟʥʘʯʘʶʪ ʤʠʥʫʪʳ, ʘ ʩʧʨʘʚʘ ð ʜʝʩʷʪʢʠ ʩʝʢʫʥʜ. ʇʦʩʣʝ ʚʠʟʠʨʦʚʘʥʠʷ  

ʥʘ ʥʘʙʣʶʜʘʝʤʫʶ ʮʝʣʴ ʚʨʘʱʝʥʠʝʤ ʨʫʢʦʷʪʢʠ ʦʧʪʠʯʝʩʢʦʛʦ ʤʠʢʨʦʤʝʪʨʘ 

ʩʦʚʤʝʱʘʶʪ ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʰʪʨʠʭʠ ʢʨʫʛʘ ʠ ʙʝʨʫʪ ʦʪʩʯʝʪ: 

ʏʠʩʣʦ ʛʨʘʜʫʩʦʚ ʠ ʜʝʩʷʪʢʠ ʤʠʥʫʪ ʦʪʩʯʠʪʳʚʘʶʪʩʷ ʚ ʚʝʨʭʥʝʤ ʦʢʥʝ. 

ʐʢʘʣʘ ʮʠʬʨ ʦʪ 0 ʜʦ 5, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ, 

ʧʦʢʘʟʳʚʘʝʪ ʜʝʩʷʪʢʠ ʤʠʥʫʪ, ʘ ʛʨʘʜʫʩʳ ʦʪʩʯʠʪʳʚʘʶʪ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ 

ʵʪʦʡ ʰʢʘʣʳ. ʎʠʬʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʧʦʜ ʯʠʩʣʦʤ ʛʨʘʜʫʩʦʚ ʧʦʢʘʟʳʚʘʝʪ 

ʜʝʩʷʪʢʠ ʤʠʥʫʪ. ɽʜʠʥʠʮʳ ʤʠʥʫʪ, ʜʝʩʷʪʢʠ, ʝʜʠʥʠʮʳ ʠ ʜʝʩʷʪʳʝ ʜʦʣʠ 

ʩʝʢʫʥʜ ʦʪʩʯʠʪʳʚʘʶʪ ʚ ʙʦʢʦʚʦʤ ʦʢʥʝ ʧʦ ʰʢʘʣʝ ʤʠʢʨʦʤʝʪʨʘ. 

ʆʪʩʯʝʪ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ ʙʝʨʫʪ ʘʥʘʣʦʛʠʯʥʦ. ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, 

ʯʪʦ ʧʝʨʝʜ ʩʦʚʤʝʱʝʥʠʝʤ ʰʪʨʠʭʦʚ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʧʫʟʳʨʝʢ ʫʨʦʚʥʷ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʚʝʩʪʠ ʚ ʥʫʣʴ-ʧʫʥʢʪ ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʦʯʥʦʛʦ ʚʠʥʪʘ. 

ʊʝʦʜʦʣʠʪʳ 2ʊ2 ʠ 3ʊ2 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʫʛʣʦʚ ʠ ʟʝʥʠʪʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʚ ʪʨʠʘʥʛʫʣʷʮʠʠ ʠ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ 3 ʠ 4 

ʢʣʘʩʩʦʚ, ʚ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʷʭ ʩʛʫʱʝʥʠʷ 1 ʨʘʟʨʷʜʘ, ʧʨʠ 

ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪʘʭ ʠ ʪ. ʜ.  

ʊʝʦʜʦʣʠʪ 2ʊ2ʇ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 2ʊ2 ʪʦʣʴʢʦ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʦʡ ʧʨʷʤʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʪʝʦʜʦʣʠʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʟʤʝʨʝʥʠʝ ʫʛʣʦʚ ʦʜʥʠʤ 

ʧʦʣʥʳʤ ʧʨʠʝʤʦʤ ʩʦ ʩʨʝʜʥʝʡ ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ: ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʭ ð 2", ʟʝʥʠʪʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ð 2 ð 3". 

ʊʝʦʜʦʣʠʪ ɿʊ2ʂʇ (ʨʠʩ. 4) ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʛʨʫʧʧʳ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʝʨʠʠ ɿʊ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʘʣʴʥʝʡʰʫʶ 

ʤʦʜʠʬʠʢʘʮʠʶ ʪʝʦʜʦʣʠʪʘ 2ʊ2. ɺ ʥʝʤ ʠʩʧʦʣʴʟʦʚʘʥ ʤʦʜʫʣʴʥʳʡ ʧʨʠʥʮʠʧ 

ʧʦʩʪʨʦʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʥʩʪʨʫʢʮʠʷ ʨʘʟʜʝʣʝʥʘ ʥʘ ʨʷʜ ʦʪʜʝʣʴʥʳʭ 

ʤʦʜʫʣʝʡ (ʟʨʠʪʝʣʴʥʘʷ ʪʨʫʙʘ, ʚʝʨʪʠʢʘʣʴʥʘʷ ʦʩʴ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ 

ʢʨʫʛʦʤ, ʦʪʩʯʝʪʥʘʷ ʩʠʩʪʝʤʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʪʘ, ʢʦʣʦʥʢʘ ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ, ʤʠʢʨʦʤʝʪʨ), ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʦʙʠʨʘʪʴ, 

ʶʩʪʠʨʦʚʘʪʴ ʠ ʟʘʤʝʥʷʪʴ ʦʪʜʝʣʴʥʦ.  
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ʈʠʩ. 3. ʘ)ʉʪʨʫʢʪʫʨʘ ʪʝʦʜʦʣʠʪʘ 2ʊ2; 

    ʙ) ʦʪʩʯʝʪʥʳʡ ʤʠʢʨʦʩʢʦʧ  (ʦʪʩʯʝʪ 17ʦ25ô26.0ôô) 

ʊʝʦʜʦʣʠʪ 2ʊ5 ʠ ʝʛʦ ʤʦʜʠʬʠʢʘʮʠʠ 2ʊ5ʂ ʠ 2ʊ5ʂʇ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘ 

ʦʩʥʦʚʝ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʪʝʦʜʦʣʠʪʘ 2ʊ2. ʇʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʨʘʟʚʠ-

ʪʠʠ ʪʨʠʘʥʛʫʣʷʮʠʠ ʠ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ 1-ʛʦ ʠ 2-ʛʦ ʨʘʟʨʷʜʦʚ, ʩʲʝʤʦʯʥʳʭ 

ʩʝʪʝʡ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʚʩʝʭ ʤʘʩʰʪʘʙʦʚ, ʧʨʠ 

ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪʘʭ ʠ ʪ. ʜ. 

 

 

 

 

 

ʘ)                                           ʙ) 

 

ʘ ð ʦʙʱʠʡ ʚʠʜ: 1 ð ʦʙʲʝʢʪʠʚ; 2 ð ʢʦʣʣʠʤʘʪʦʨʥʳʡ ʚʠʟʠʨ; 3 ð 

ʨʫʢʦʷʪʢʘ ʤʠʢʨʦʤʝʪʨʘ; 4 ð ʟʘʞʠʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʣʠʤʙʘ; 5 ð ʥʘʚʦʜʷʱʠʡ ʚʠʥʪ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʣʠʤʙʘ; 6 ð ʟʘʞʠʤʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ; 7 ð ʥʘʚʦʜʷʱʠʡ ʚʠʥʪ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ; 8 ð ʟʘʞʠʤʥʦʡ ʚʠʥʪ ʪʨʝʛʝʨʘ (ʧʦʜʩʪʘʚʢʠ); 9 

ð ʦʢʥʦ ʠʩʢʘʪʝʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ; 10 ð ʫʨʦʚʝʥʴ; 11 ð 

ʫʩʪʘʥʦʚʦʯʥʳʡ ʚʠʥʪ ʫʨʦʚʥʷ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʢʨʫʛʝ;  

ʙ ð ʧʦʣʝ ʟʨʝʥʠʷ ʦʪʩʯʝʪʥʦʛʦ ʤʠʢʨʦʩʢʦʧ 
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1 ð ʨʫʯʢʘ; 2 ð ʙʦʢʦʚʘʷ ʢʨʳʰʢʘ; 3 ð ʟʝʨʢʘʣʦ; 4 ð ʫʩʪʘʥʦʚʦʯʥʳʡ 

ʚʠʥʪ; 5 ð ʧʦʜʲʝʤʥʳʡ ʚʠʥʪ; 6 ð ʧʦʜʩʪʘʚʢʘ (ʪʨʝʛʝʨ); 7 ð ʨʫʢʦʷʪʢʘ 

ʧʝʨʝʩʪʘʥʦʚʢʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ; 8 ð ʦʢʥʦ ʢʨʫʛʘ ʠʩʢʘʪʝʣʷ; 9 ð 

ʦʢʫʣʷʨ ʦʧʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʠʨʘ; 10 ð ʢʦʣ- ʣʠʤʘʪʦʨʥʳʡ ʚʠʟʠʨ; 11 ð 

ʨʫʢʦʷʪʢʘ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʦʧʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʫʛʣʦʤʝʨʥʳʭ ʢʨʫʛʦʚ; 12 

ð ʟʨʠʪʝʣʴʥʘʷ ʪʨʫʙʘ 

 

ʊʝʦʜʦʣʠʪ 2ʊ5 ʠ ʝʛʦ ʤʦʜʠʬʠʢʘʮʠʠ 2ʊ5ʂ ʠ 2ʊ5ʂʇ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘ 

ʦʩʥʦʚʝ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʪʝʦʜʦʣʠʪʘ 2ʊ2. ʇʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʨʘʟʚʠ-

ʪʠʠ ʪʨʠʘʥʛʫʣʷʮʠʠ ʠ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ 1-ʛʦ ʠ 2-ʛʦ ʨʘʟʨʷʜʦʚ, 

ʩʲʝʤʦʯʥʳʭ ʩʝʪʝʡ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʚʩʝʭ 

ʤʘʩʰʪʘʙʦʚ, ʧʨʠ ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪʘʭ ʠ ʪ. ʜ. 

ʊʝʦʜʦʣʠʪʳ ʪʠʧʘ 2ʊ5 ʦʪʥʦʩʷʪʩʷ ʢ ʪʦʯʥʳʤ ʦʧʪʠʯʝʩʢʠʤ ʪʝʦʜʦʣʠʪʘʤ 

ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʦʪʩʯʝʪʦʤ ʧʦ ʫʛʣʦʤʝʨʥʳʤ ʢʨʫʛʘʤ ʠ ʠʤʝʶʪ ʤʥʦʛʦ 

ʦʙʱʠʭ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ ʩ ʪʝʦʜʦʣʠʪʦʤ 2ʊ2. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʝʦʜʦʣʠʪʘ 2ʊ5 ʩ ʫʨʦʚʥʝʤ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʢʨʫʛʝ, 

ʩʥʪ̫ʦʛʦ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 1981 ʛ., ʪʝʦʜʦʣʠʪʳ 2ʊ5ʂ ʠ 2ʊ5ʂʇ ʠʤʝʶʪ 

ʦʧʪʠʯʝʩʢʠʡ ʢʦʤʧʝʥʩʘʪʦʨ ʩ ʩʘʤʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʤʩʷ ʠʥʜʝʢʩʦʤ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʪʘ, ʨʘʙʦʪʘʶʱʠʡ ʚ ʜʠʘʧʘʟʦʥʝ Ñ3,5' ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ 

ʢʦʤʧʝʥʩʘʮʠʠ ʥʝ ʙʦʣʝʝ 2". ʊʝʦʜʦʣʠʪ 2ʊ5ʂʇ ʩʥʘʙʞʝʥ ʟʨʠʪʝʣʴʥʦʡ 

ʪʨʫʙʦʡ ʧʨʷʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʊʝʦʜʦʣʠʪ 2ʊ5ʂʇ (ʨʠʩ. 5) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʛʣʦʚ ʩʦ ʩʨʝʜʥʝʡ ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ 5", 

ʈʠʩ. 4. ʉʪʨʫʢʪʫʨʘ ʪʝʦʜʦʣʠʪʘ 3ʊ2ʂʇ 
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ʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ð 8". ʀʤʝʝʪ ʥʝʧʦʚʪʦʨʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʦʩʝʡ. ʄʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʣʫʯʦʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʪʩʯʝʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʪʝʦʜʦʣʠʪʘʭ 2ʊ5ʂ ʠ 2ʊ5ʂʇ ʠʩ-

ʧʦʣʴʟʦʚʘʥ ʰʢʘʣʦʚʦʡ ʤʠʢʨʦʩʢʦʧ (ʨʠʩ. 5). ɺʝʨʪʠʢʘʣʴʥʳʡ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʢʨʫʛʠ ʨʘʟʜʝʣʝʥʳ ʠ ʦʮʠʬʨʦʚʘʥʳ ʯʝʨʝʟ 1Á, 

ʠʟʦʙʨʘʞʝʥʠʝ ʰʪʨʠʭʦʚ ʠ ʮʠʬʨ ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ ʧʣʦʩʢʦʩʪʴ ʦʪʩʯʝʪʥʳʭ 

ʰʢʘʣ. ʀʟʦʙʨʘʞʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʦʪʪʝʥʝʥʦ ʛʦʣʫʙʳʤ ʪʦʥʦʤ, ʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ð ʟʝʣʝʥʳʤ. ʂʘʞʜʘʷ ʰʢʘʣʘ ʠʤʝʝʪ 60 ʜʝʣʝʥʠʡ ʩ 

ʮʝʥʦʡ ʜʝʣʝʥʠʷ 1ô. ɼʦʣʠ ʜʝʣʝʥʠʷ ʦʮʝʥʠʚʘʶʪ ʥʘ ʛʣʘʟ ʩ ʦʢʨʫʛʣʝʥʠʝʤ ʜʦ 

0,1 ʠʥʪʝʨʚʘʣʘ. ʆʪʩʯʝʪʥʳʤ ʠʥʜʝʢʩʦʤ ʩʣʫʞʠʪ ʛʨʘʜʫʩʥʳʡ ʰʪʨʠʭ ʣʠʤʙʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʨʝʜʝʣʘʭ ʰʢʘʣʳ. ɺʝʨʪʠʢʘʣʴʥʳʡ ʢʨʫʛ ʠʤʝʝʪ 

ʩʝʢʪʦʨʥʫʶ ʦʮʠʬʨʦʚʢʫ ʦʪ 0 ʜʦ Ñ 75Á. ɽʛʦ ʦʪʩʯʝʪʥʘʷ ʰʢʘʣʘ (ʨʠʩ. 5) 

ʠʤʝʝʪ ʜʚʘ ʨʷʜʘ ʮʠʬʨ. ʅʠʞʥʠʡ ʨʷʜ, ʦʮʠʬʨʦʚʘʥʥʳʡ ʩʧʨʘʚʘ ʥʘʣʝʚʦ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʪʩʯʠʪʳʚʘʥʠʠ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʧʨʝʜʝʣʘʭ ʰʢʘʣʳ 

ʥʘʭʦʜʠʪʩʷ ʰʪʨʠʭ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʩ ʪʝʤ ʞʝ ʟʥʘʢʦʤ (ʩʦ ʟʥʘʢʦʤ 

çʤʠʥʫʩè). ʇʨʠ ʦʩʥʦʚʥʦʤ ʧʦʣʦʞʝʥʠʠ ʪʝʦʜʦʣʠʪʘ çʢʨʫʪ ʩʣʝʚʘè (ʂʃ) 

ʦʪʩʯʠʪʳʚʘʝʤʳʝ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ ʫʛʣʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦ 

ʟʥʘʢʫ ʠʩʪʠʥʥʳʤ. 

ʘ ð ʦʙʱʠʡ ʚʠʜ: 1 ð ʫʨʦʚʝʥʴ; 2 ð ʦʙʲʝʢʪʠʚ; 3 ð ʢʦʣʣʠʤʘʪʦʨʥʳʡ 

ʚʠʟʠʨ; 4 ð ʟʘʞʠʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ; 5 ð 

ʥʘʚʦʜʷʱʠʡ ʚʠʥʪ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ; 6 ð ʟʘʞʠʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ; 7 ð ʥʘʚʦʜʷʱʠʡ ʚʠʥʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ; 

8 ð ʧʦʜʲʝʤʥʳʡ ʚʠʥʪ; 9 ð ʟʘʞʠʤʥʦʡ ʚʠʥʪ ʪʨʝʛʝʨʘ (ʧʦʜʩʪʘʚʢʠ); 10 

ð ʦʢʥʦ ʠʩʢʘʪʝʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ;  

ʙ ð ʧʦʣʝ ʟʨʝʥʠʷ ʦʪʩʯʝʪʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ 

ʈʠʩ. 5.  ʘ) ʉʪʨʫʢʪʫʨʘ ʪʝʦʜʦʣʠʪʘ 2ʊ5ʂʇ; 

ʙ) ʆʪʩʯʝʪʥʳʡ ʤʠʢʨʦʩʢʦʧ 
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3. ʕʣʝʢʪʨʦʥʥʳʡ ʪʝʦʜʦʣʠʪ VEGA TEO5  

 ʅʘ ʨʠʩ. 6- 8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ ʠ ʜʠʩʧʣʝʡ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʪʝʦʜʦʣʠʪʘ.  

 
ʈʠʩ. 6. ɿʘʜʥʷʷ ʩʪʦʨʦʥʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʝʦʜʦʣʠʪʘ VEGA TEO-5 

 
 

ʈʠʩ. 7. ʇʝʨʝʜʥʷʷ ʩʪʦʨʦʥʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʝʦʜʦʣʠʪʘ VEGA TEO-5 
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ʈʠʩ. 8. ɼʠʩʧʣʝʡ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʝʦʜʦʣʠʪʘ VEGA TEO-5 

 

ʌʫʥʢʮʠʠ ʢʣʘʚʠʰ: 

R/L ð ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪʩʯʝʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʤʝʥʷʝʪʩʷ ʧʨʠ ʢʘʞʜʦʤ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰʠ. 

HOLD ð ʫʜʝʨʞʠʚʘʝʪ ʦʪʩʯʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʛʣʘ ʥʘ ʜʠʩʧʣʝʝ. 

ʂʦʛʜʘ ʥʘʞʘʪʘ ʵʪʘ ʢʣʘʚʠʰʘ, ʦʪʩʯʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʛʣʘ ʤʠʛʘʝʪ. 

ʇʦʚʪʦʨʥʦʝ ʥʘʞʘʪʠʝ ʢʣʘʚʠʰʠ ʨʘʟʙʣʦʢʠʨʫʝʪ ʦʪʩʯʝʪ. 

ð ʧʦʜʩʚʝʪʢʘ ʜʠʩʧʣʝʷ ʠ ʩʝʪʢʠ ʥʠʪʝʡ.  

V%  ð ʧʝʨʝʭʦʜ ʦʪ ʛʨʘʜʫʩʦʚ/ʛʦʥʦʚ ʢ ʫʢʣʦʥʫ ʚ % ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʫʛʣʘ. ʉʠʤʚʦʣ "%"ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʜʠʩʧʣʝʝ, ʢʦʛʜʘ ʘʢʪʠʚʠʟʠʨʦʚʘʥ ʨʝʞʠʤ 

ʫʢʣʦʥʘ. 

OSET ð ʦʙʥʫʣʝʥʠʝ ʦʪʩʯʝʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ. ʅʘʞʘʪʠʝ ʵʪʦʡ 

ʢʣʘʚʠʰʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʪʩʯʝʪ 0
0
00'00" ʥʘ ʣʶʙʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. 

ʌ ð  ʚʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʪʝʦʜʦʣʠʪʘ. 

4.  ʇʦʚʝʨʢʠ ʠ ʶʩʪʠʨʦʚʢʠ ʪʦʯʥʳʭ ʪʝʦʜʦʣʠʪʦʚ 2ʊ2 ʠ 3ʊ5ʂʇ  
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ɿʘʜʘʯʝʡ ʧʦʚʝʨʦʢ ʠ ʶʩʪʠʨʦʚʦʢ ʪʝʦʜʦʣʠʪʘ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ 

ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʧʪʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ, ʧʦʣʦʞʝʥʥʳʭ ʚ ʦʩʥʦʚʫ ʢʦʥʩʪʨʫʢʮʠʠ ʪʝʦʜʦʣʠʪʘ, ʠ ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʝ ʠʭ ʫʩʪʨʘʥʝʥʠʝ. 

ʆʙʳʯʥʦ ʧʦʚʝʨʢʝ ʧʦʜʣʝʞʘʪ ʩʣʝʜʫʶʱʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ , 

ʢʦʪʦʨʳʤ ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʯʘʩʪʝʡ 

ʪʝʦʜʦʣʠʪʘ: 

1. ʆʩʴ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʨʠ ʘʣʠʜʘʜʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʢʨʫʛʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʪʝʦʜʦʣʠʪʘ. 

2. ʆʩʴ ʢʨʫʛʣʦʛʦ ʫʨʦʚʥʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʦʩʠ ʪʝʦʜʦʣʠʪʘ. 

3. ɺʠʟʠʨʥʘʷ ʦʩʴ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʪʝʦʜʦʣʠʪʘ. 

4. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʩʴ ʜʦʣʞʥʘ ʙʳʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʚʝʨʪʠ-

ʢʘʣʴʥʦʡ ʦʩʠ ʪʝʦʜʦʣʠʪʘ. 

5. ɺʝʨʪʠʢʘʣʴʥʘʷ ʥʠʪʴ ʩʝʪʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʪʝʦʜʦʣʠʪʘ. 

6. ʄʝʩʪʦ ʥʫʣʷ (ʤʝʩʪʦ ʟʝʥʠʪʘ) ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʜʦʣʞʥʦ ʙʳʪʴ 

ʧʦʩʪʦʷʥʥʳʤ ʠʣʠ ʧʨʠʚʝʜʝʥʦ ʢ ʥʫʣʶ. 

7. ʂʦʤʧʝʥʩʘʪʦʨ ʦʪʩʯʝʪʥʦʡ ʩʠʩʪʝʤʳ ʪʝʦʜʦʣʠʪʘ ʜʦʣʞʝʥ ʦʙʝʩʧʝ-

ʯʠʚʘʪʴ ʥʝʠʟʤʝʥʥʳʡ ʦʪʩʯʝʪ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ ʧʨʠ ʥʘʢʣʦʥʝ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʪʝʦʜʦʣʠʪʘ ʚ ʢʦʣʣʠʤʘʮʠʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʥʘ ʫʛʦʣ 3' ʦʪ 

ʩʨʝʜʥʝʛʦ ʧʦʣʦʞʝʥʠʷ ʜʣʷ ɿʊ2ʂʇ ʠ 4' ð ʜʣʷ ɿʊ5ʂʇ. 

8. ɺʠʟʠʨʥʘʷ ʦʩʴ ʦʧʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʠʨʘ ʜʦʣʞʥʘ ʩʦʚʧʘʜʘʪʴ ʩ ʚʝʨ-

ʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʪʝʦʜʦʣʠʪʘ. 

4.1 ʇʦʚʝʨʢʘ ʧʦʣʦʞʝʥʠʷ ʦʩʝʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʠ ʢʨʫʛʣʦʛʦ 

ʫʨʦʚʥʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʪʝʦʜʦʣʠʪʘ (ʫʩʣʦʚʠʷ 1 ʠ 2) 

. 

ʋʩʪʘʥʘʚʣʠʚʘʶʪ ʘʣʠʜʘʜʫ ʪʘʢ, ʯʪʦʙʳ ʦʩʴ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʨʘʩʧʦʣʦʞʠʣʘʩʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʫʭ ʧʦʜʲʝʤʥʳʭ ʚʠʥʪʦʚ ʧʦʜʩʪʘʚʢʠ, ʠ 

ʚʨʘʱʝʥʠʝʤ ʵʪʠʭ ʚʠʥʪʦʚ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʧʨʠʚʦʜʷʪ ʧʫʟʳʨʝʢ ʫʨʦʚʥʷ ʚ 

ʥʫʣʴ-ʧʫʥʢʪ. ʇʦʚʦʨʘʯʠʚʘʶʪ ʘʣʠʜʘʜʫ ʥʘ 90Á ʠ ʪʨʝʪʴʠʤ ʚʠʥʪʦʤ ʧʨʠʚʦʜʷʪ 

ʧʫʟʳʨʝʢ ʫʨʦʚʥʷ ʚ ʥʫʣʴ-ʧʫʥʢʪ. ɿʘʪʝʤ ʧʦʚʦʨʘʯʠʚʘʶʪ ʘʣʠʜʘʜʫ ʥʘ 180Á ʦʪ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʦʮʝʥʠʚʘʶʪ ʩʤʝʱʝʥʠʝ ʧʫʟʳʨʴʢʘ ʫʨʦʚʥʷ 

ʦʪ ʩʨʝʜʥʝʛʦ ʧʦʣʦʞʝʥʠʷ. 

ɽʩʣʠ ʦʪʢʣʦʥʝʥʠʝ ʧʫʟʳʨʴʢʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 

ʦʜʥʦʛʦ ʜʝʣʝʥʠʷ, ʪʦ ʫʩʣʦʚʠʝ 1 ʩʦʙʣʶʜʘʝʪʩʷ. ʊʦʛʜʘ ʢʦʪʠʨʦʚʦʯʥʳʤʠ 

ʚʠʥʪʘʤʠ ʢʨʫʛʣʦʛʦ ʫʨʦʚʥʷ ʚʚʦʜʷʪ ʝʛʦ ʧʫʟʳʨʝʢ ʚ ʧʨʝʜʝʣʳ ʤʘʣʦʡ 

ʦʢʨʫʞʥʦʩʪʠ, ʪ. ʝ. ʚʳʧʦʣʥʷʶʪ ʫʩʣʦʚʠʝ 2. 

ɽʩʣʠ ʞʝ ʦʪʢʣʦʥʝʥʠʝ ʧʫʟʳʨʴʢʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʙʦʣʝʝ 

ʦʜʥʦʛʦ ʜʝʣʝʥʠʷ, ʪʦ ʫʩʣʦʚʠʝ 1 ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. ʊʦʛʜʘ ʧʦʣʦʚʠʥʫ ʩʤʝ-

ʱʝʥʠʷ ʧʫʟʳʨʴʢʘ ʫʩʪʨʘʥʷʶʪ ʧʦʜʲʝʤʥʳʤ ʚʠʥʪʦʤ ʧʦʜʩʪʘʚʢʠ, ʘ ʚʪʦʨʫʶ 

ʧʦʣʦʚʠʥʫ ð ʢʦʪʠʨʦʚʦʯʥʳʤ ʚʠʥʪʦʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ. 
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4.2 ʇʦʚʝʨʢʘ ʧʦʣʦʞʝʥʠʷ ʚʠʟʠʨʥʦʡ ʦʩʠ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʪʝʦʜʦʣʠʪʘ( ʫʩʣʦʚʠʝ 3) . 
ʋʩʪʘʥʦʚʠʚ ʪʝʦʜʦʣʠʪ ʚ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ, ʜʚʘʞʜʳ (ʧʨʠ ʂʃ ʠ ʂʇ) 

ʚʠʟʠʨʫʶʪ ʥʘ ʫʜʘʣʝʥʥʫʶ (ʥʝ ʙʣʠʞʝ 50 ʤ) ʭʦʨʦʰʦ ʚʠʜʠʤʫʶ ʚʠʟʠʨʥʫʶ 

ʮʝʣʴ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʧʨʠʤʝʨʥʦ ʥʘ ʛʦʨʠʟʦʥʪʝ ʧʨʠʙʦʨʘ, ʠ ʢʘʞʜʳʡ ʨʘʟ 

ʙʝʨʫʪ ʦʪʩʯʝʪʳ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʢʨʫʛʫ (ʂʃ1 ʠ ʂʇ1). ɺʳʯʠʩʣʷʶʪ 

ʢʦʣʣʠʤʘʮʠʦʥʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʩ 

ʪʦʯʥʦʩʪʴʶ ʜʦ ʮʝʣʦʛʦ ʯʠʩʣʘ ʩʝʢʫʥʜ 

ʧʦ ʬʦʨʤʫʣʝ: 

 
ʇʦʚʪʦʨʥʦ ʦʧʨʝʜʝʣʷʶʪ 

ʢʦʣʣʠʤʘʮʠʦʥʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʩ2 ʠ 

ʚʳʯʠʩʣʷʶʪ ʝʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ: 

 
ʇʨʠʤʝʯʘʥʠʝ: ʜʣʷ ʪʝʦʜʦʣʠʪʘ 

ɿʊ5ʂʇ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ 

ʦʪʩʯʠʪʳʚʘʥʠʝʤ ʧʦ ʣʠʤʙʫ ʧʨʠ 

ʧʦʚʪʦʨʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʣʠʯʠʥʳ 

ʩ2 ʩʣʝʜʫʝʪ ʦʩʚʦʙʦʜʠʪʴ ʟʘʢʨʝʧʠʪʝʣʴʥʳʡ 

ʚʠʥʪ ʧʦʜʩʪʘʚʢʠ, ʧʦʚʝʨʥʫʪʴ ʪʝʦʜʦʣʠʪ 

ʥʘ 180Á ʠ ʩʥʦʚʘ ʟʘʢʨʝʧʠʪʴ ʝʛʦ. 

ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ ʜʚʫʤʷ ʟʥʘʯʝʥʠʷʤʠ ʢʦʣʣʠʤʘʮʠʦʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ 

ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 5" ʜʣʷ ʪʝʦʜʦʣʠʪʘ ɿʊ2ʂʇ ʠ 15" ð ʜʣʷ ɿʊ5ʂʇ. 

ɽʩʣʠ ʫʩʣʦʚʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʘʥʠʪʴ ʵʪʫ ʧʦʛʨʝʰʥʦʩʪʴ. 

ɺʳʯʠʩʣʷʶʪ ʧʨʘʚʠʣʴʥʳʡ ʦʪʩʯʝʪ ʧʦ ʣʠʤʙʫ ʂʇ = ʂʇ2 - ʩʩʨ (ʠʣʠ ʂʃ  = 

ʂʃ2 + ʩʩʨ) ʠ ʥʘʚʦʜʷʱʠʤ ʚʠʥʪʦʤ ʘʣʠʜʘʜʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʝʛʦ ʥʘ ʣʠʤʙʝ. ʇʨʠ ʵʪʦʤ ʧʝʨʝʢʨʝʩʪʠʝ ʩʝʪʢʠ ʥʠʪʝʡ 

ʦʪʢʣʦʥʠʪʩʷ ʦʪ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘʙʣʶʜʘʝʤʦʡ ʮʝʣʠ. ʊʦʛʜʘ ʚʨʘʱʝʥʠʝʤ 

ʢʣʠʥʦʚʦʛʦ ʢʦʣʴʮʘ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʶʩʪʠʨʦʚʦʯʥʦʛʦ ʢʣʶʯʘ 

(ʨʠʩ. 9) ʧʝʨʝʤʝʱʘʶʪ ʩʝʪʢʫ ʥʠʪʝʡ ʜʦ ʩʦʚʤʝʱʝʥʠʷ ʩ ʚʠʟʠʨʥʦʡ ʮʝʣʴʶ. 

ʆʩʪʘʪʦʯʥʫʶ ʚʝʣʠʯʠʥʫ ʢʦʣʣʠʤʘʮʠʦʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ (1ð2') 

ʫʩʪʨʘʥʷʶʪ ʩʤʝʱʝʥʠʝʤ ʩʝʪʢʠ ʥʠʪʝʡ ʩ ʧʦʤʦʱʴʶ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʶʩʪʠʨʦʚʦʯʥʳʭ ʚʠʥʪʦʚ ʩʝʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʜ ʟʘʱʠʪʥʳʤ 

ʢʦʣʧʘʯʢʦʤ. 

 

4.3 ʇʦʚʝʨʢʘ ʧʦʣʦʞʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʪʝʦʜʦʣʠʪʘ (ʫʩʣʦʚʠʝ 4). 
ʊʝʦʜʦʣʠʪ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2 ð 3 

ʤ ʦʪ ʩʪʝʥʳ, ʥʘ ʢʦʪʦʨʦʡ ʧʦʜ ʫʛʣʦʤ ʚʠʟʠʨʦʚʘʥʠʷ ɜ = 25 ð 35Á ʢ ʣʠʥʠʠ 

ʛʦʨʠʟʦʥʪʘ ʟʘʢʨʝʧʣʷʶʪ ʤʘʨʢʫ. ʇʨʠ ʧʦʣʦʞʝʥʠʠ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʂʃ 

ʚʠʟʠʨʫʶʪ ʥʘ ʧʝʨʝʢʨʝʩʪʢʝ ʤʘʨʢʠ ʠ ʙʝʨʫʪ ʦʪʩʯʝʪ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʈʠʩ. 9. ʖʩʪʠʨʦʚʦʯʥʳʡ ʢʣʶʯ 

ʢʣʠʥʦʚʦʛʦ ʢʦʣʴʮʘ 
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ʢʨʫʛʫ Ŭɺ. ʅʘʢʣʦʥʠʚ ʟʨʠʪʝʣʴʥʫʶ ʪʨʫʙʫ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

(ʩ ʦʪʢʣʦʥʝʥʠʝʤ ʥʝ ʙʦʣʝʝ Ñ1Á), ʟʘʢʨʝʧʣʷʶʪ ʥʘ ʩʪʝʥʝ ʚʪʦʨʫʶ ʤʘʨʢʫ ʪʘʢ, 

ʯʪʦʙʳ ʠʟʦʙʨʘʞʝʥʠʝ ʝʝ ʧʝʨʝʢʨʝʩʪʠʷ ʨʘʩʧʦʣʦʞʠʣʦʩʴ ʚʙʣʠʟʠ ʧʝʨʝʢʨʝʩʪʠʷ 

ʩʝʪʢʠ ʥʠʪʝʡ ʠʣʠ ʩʦʚʧʘʣʦ ʩ ʥʠʤ. ɺʠʟʠʨʫʶʪ ʥʘ ʥʠʞʥʶʶ ʤʘʨʢʫ ʠ ʙʝʨʫʪ 

ʦʪʩʯʝʪ ʘʥ. 

ʇʝʨʝʚʦʜʷʪ ʪʨʫʙʫ ʯʝʨʝʟ ʟʝʥʠʪ ʠ ʧʦʚʪʦʨʷʶʪ ʠʟʤʝʨʝʥʠʷ ʧʨʠ ʂʇ, ʪ. ʝ. 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʠʟʠʨʫʶʪ ʥʘ ʚʝʨʭʥʶʶ ʠ ʥʠʞʥʶʶ ʤʘʨʢʠ ʠ ʙʝʨʫʪ 

ʦʪʩʯʝʪʳ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʢʨʫʛʫ bʚ ʠ bʥ 

ɺʳʯʠʩʣʷʶʪ ʫʛʦʣ ʥʘʢʣʦʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

ʩʝʢʫʥʜʳ ʧʦ ʬʦʨʤʫʣʝ: 

 
ʇʦʚʪʦʨʥʦ ʚʳʧʦʣʥʷʶʪ ʧʦʚʝʨʢʫ ʠ ʦʧʨʝʜʝʣʷʶʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʪʣʘ 

ʥʘʢʣʦʥʘ ʦʩʠ iʩʨ ʠʟ ʜʚʫʭ ʦʧʨʝʜʝʣʝʥʠʡ. 

ɽʩʣʠ ʟʥʘʯʝʥʠʝ iʩʨ >20", ʪʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʨʘʚʠʪʴ ʝʛʦ ʚ ʦʧʪʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʘʩʪʝʨʩʢʦʡ. ʀʩʧʨʘʚʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʦʩʠ ʚʳʧʦʣʥʷʶʪ ʩ ʧʦʤʦʱʴʶ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʚʠʥʪʦʚ ʥʘ ʵʢʩʮʝʥʪʨʠʢʦ-

ʚʳʭ ʣʘʛʝʨʘʭ, ʚ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʩʴ ʪʝʦʜʦʣʠʪʘ. 

4.4 ʇʦʚʝʨʢʘ ʧʦʣʦʞʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʠʪʠ ʩʝʪʢʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʪʝʦʜʦʣʠʪʘ (ʫʩʣʦʚʠʝ 5). 

ɺʝʨʪʠʢʘʣʴʥʳʡ ʰʪʨʠʭ ʩʝʪʢʠ ʥʠʪʝʡ ʜʦʣʞʝʥ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ 

ʢʦʣʣʠʤʘʮʠʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʪʨʫʙʳ. 

ʀʥʘʯʝ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʰʪʨʠʭ ʩʝʪʢʠ ʥʠʪʝʡ ʜʦʣʞʝʥ ʙʳʪʴ ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʳʤ ʢ ʦʩʠ ʚʨʘʱʝʥʠʷ ʪʝʦʜʦʣʠʪʘ . 

ɺʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʫʩʣʦʚʠʷ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʜʦʙʩʪʚ ʧʨʠ 

ʚʠʟʠʨʦʚʘʥʠʠ ʥʘ ʦʪʚʝʩʥʳʝ ʧʨʝʜʤʝʪʳ (ʥʘʧʨʠʤʝʨ, ʚʝʭʠ). 

ʇʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ: 
1. ʊʱʘʪʝʣʴʥʦ ʫʩʪʘʥʦʚʠʚ ʦʩʴ ʚʨʘʱʝʥʠʷ ʪʝʦʜʦʣʠʪʘ ʚ ʦʪʚʝʩʥʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʚʠʟʠʨʫʶʪ ʥʘ ʥʠʪʴ ʦʪʚʝʩʘ, ʧʦʜʚʝʰʝʥʥʦʛʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

5ð1 0 ʤ ʦʪ ʧʨʠʙʦʨʘ. 

2. ɽʩʣʠ ʚʝʨʪʠʢʘʣʴʥʳʡ ʰʪʨʠʭ ʩʝʪʢʠ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʦʪʚʝʩʥʦʡ 

ʣʠʥʠʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 1/3 ʚʝʣʠʯʠʥʳ ʙʠʩʩʝʢʪʦʨʘ ʩʝʪʢʠ ʥʠʪʝʡ, ʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʨʘʚʠʪʴ ʧʦʣʦʞʝʥʠʝ ʩʝʪʢʠ ʥʠʪʝʡ ʧʫʪʝʤ ʝʝ ʧʦʚʦʨʦʪʘ. ɼʣʷ 

ʵʪʦʛʦ ʩʣʝʛʢʘ ʦʩʣʘʙʣʷʶʪ ʚʠʥʪʳ, ʩʢʨʝʧʣʷʶʱʠʝ ʦʢʫʣʷʨʥʫʶ ʯʘʩʪʴ ʩ 

ʢʦʨʧʫʩʦʤ ʪʨʫʙʳ, ʠ ʧʦʚʦʨʘʯʠʚʘʶʪ ʦʢʫʣʷʨʥʫʶ ʯʘʩʪʴ ʚʤʝʩʪʝ ʩ ʩʝʪʢʦʡ 

ʥʠʪʝʡ ʜʦ ʪʨʝʙʫʝʤʦʛʦ ʧʦʣʦʞʝʥʠʷ; ʟʘʪʝʤ ʚʠʥʪʳ ʟʘʢʨʝʧʣʷʶʪ. 

3. ʇʦʩʣʝ ʶʩʪʠʨʦʚʢʠ ʚʪʦʨʦʡ ʦʩʥʦʚʥʦʡ ʰʪʨʠʭ ʩʝʪʢʠ ʜʦʣʞʝʥ ʙʳʪʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʚʟʘʠʤʥʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʴ ʰʪʨʠʭʦʚ 

ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʟʘʚʦʜʦʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ. ʏʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʵʪʦʤ, 

ʥʘʚʦʜʷʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʰʪʨʠʭ ʥʘ ʭʦʨʦʰʦ ʚʠʜʠʤʫʶ ʪʦʯʢʫ ʠ ʥʘʚʦʜʷ-

ʱʠʤ ʚʠʥʪʦʤ ʧʦʚʦʨʘʯʠʚʘʶʪ ʘʣʠʜʘʜʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ; ʧʨʠ ʵʪʦʤ 

ʧʦʚʝʨʷʝʤʳʡ ʰʪʨʠʭ ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʪʦʯʢʠ. 

 ʇʦʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʘʥʥʦʡ ʧʦʚʝʨʢʠ ʠ ʶʩʪʠʨʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʚʪʦʨʠʪʴ ʧʦʚʝʨʢʫ ʧʦʣʦʞʝʥʠʷ ʢʦʣʣʠʤʘʮʠʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ. 



18 

 
ʆʪʢʣʦʥʝʥʠʝ ʰʪʨʠʭʘ ʩʝʪʢʠ ʦʪ ʪʨʝʙʫʝʤʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʝ ʜʦʣʞʥʦ 

ʧʨʝʚʳʰʘʪʴ ʪʨʦʡʥʫʶ ʰʠʨʠʥʫ ʰʪʨʠʭʘ. ʇʨʠ ʥʝʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ 

ʶʩʪʠʨʦʚʢʫ ʚʳʧʦʣʥʷʶʪ ʧʦʚʦʨʦʪʦʤ ʢʦʨʧʫʩʘ ʦʢʫʣʷʨʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʩʣʘʙʠʚ ʯʝʪʳʨʝ ʢʨʝʧʝʞʥʳʭ ʚʠʥʪʘ, ʩʢʨʝʧʣʷʶʱʠʭ ʝʛʦ ʩʦ ʟʨʠʪʝʣʴʥʦʡ 

ʪʨʫʙʦʡ. 

4.5 ʇʦʚʝʨʢʘ ʤʝʩʪʘ ʟʝʥʠʪʘ (ʤʝʩʪʘ ʥʫʣʷ) ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ 

(ʫʩʣʦʚʠʝ 6). 

ʊʝʦʜʦʣʠʪ ɿʊ2ʂʇ 

ʋʩʪʘʥʦʚʠʚ ʧʨʠʙʦʨ ʚ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ, ʚʠʟʠʨʫʶʪ ʥʘ ʫʜʘʣʝʥʥʫʶ 

ʪʦʯʢʫ ʧʨʠ ʜʚʫʭ ʧʦʣʦʞʝʥʠʷʭ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʠ ʙʝʨʫʪ ʦʪʩʯʝʪʳ ʧʦ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ (ʂʃ ʠ ʂʇ). ɺʳʯʠʩʣʷʶʪ ʤʝʩʪʦ ʟʝʥʠʪʘ ʧʦ 

ʬʦʨʤʫʣʝ 

 
ʇʦʚʪʦʨʷʶʪ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ ʟʝʥʠʪʘ 3 ð 4 ʨʘʟʘ ʠ ʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʚʳʯʠʩʣʷʶʪ ʩʨʝʜʥʝʝ. 

ɼʣʷ ʧʨʠʚʝʜʝʥʠʷ ʤʝʩʪʘ ʟʝʥʠʪʘ ʢ ʥʫʣʶ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦ ʰʢʘʣʝ 

ʤʠʢʨʦʤʝʪʨʘ ʦʪʩʯʝʪ 5'00" ʠ ʥʘʚʦʜʷʱʠʤ ʚʠʥʪʦʤ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʪʦʯʥʦ 

ʩʦʚʤʝʱʘʶʪ ʰʪʨʠʭʠ ʣʠʤʙʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ. ɺʨʘʱʝʥʠʝʤ ʨʫʢʦʷʪʢʠ 

ʤʠʢʨʦʤʝʪʨʘ ʠʟʤʝʥʷʶʪ ʦʪʩʯʝʪ ʧʦ ʰʢʘʣʝ ʤʠʢʨʦʤʝʪʨʘ ʥʘ ʚʝʣʠʯʠʥʫ ʄZ, ʪ. 

ʝ. ʥʘ ʰʢʘʣʝ ʤʠʢʨʦʤʝʪʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʦʪʩʯʝʪ (5'00" ð ʄZ). ɿʘʪʝʤ 

ʶʩʪʠʨʦʚʦʯʥʳʤ ʚʠʥʪʦʤ  ʪʦʯʥʦ ʩʦʚʤʝʱʘʶʪ ʰʪʨʠʭʠ ʣʠʤʙʘ.  

ʇʦʚʝʨʢʫ ʤʝʩʪʘ ʟʝʥʠʪʘ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʧʦʩʣʝ ʶʩʪʠʨʦʚʢʠ 

ʧʦʣʦʞʝʥʠʷ ʢʦʣʣʠʤʘʮʠʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʪʘʢ ʢʘʢ ʧʨʠ ʚʨʘʱʝʥʠʠ 

ʢʣʠʥʦʚʦʛʦ ʢʦʣʴʮʘ ʠʟʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʦʣʣʠʤʘʮʠʦʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ, 

ʥʦ ʠ ʤʝʩʪʦ ʟʝʥʠʪʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ. 

ʄʝʩʪʦ ʥʫʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʚʠʟʠʨʦʚʘʥʠʷ ʥʘ 3 ð 4 ʮʝʣʠ ʧʨʠ ʜʚʫʭ ʧʦʣʦʞʝʥʠʷʭ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ, 

ʢʘʞʜʳʡ ʨʘʟ ʚʳʯʠʩʣʷʷ ʄʆ ʧʦ ʬʦʨʤʫʣʝ: 

 
ʈʘʩʭʦʞʜʝʥʠʷ ʤʝʞʜʫ ʧʦʣʫʯʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʄʆ ʥʝ ʜʦʣʞʥʳ 

ʧʨʝʚʳʰʘʪʴ 15". ɺʳʯʠʩʣʷʶʪ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʄʆ; 

ʝʩʣʠ ʦʥʦ ʧʨʝʚʳʰʘʝʪ 15", ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʶʩʪʠʨʦʚʢʫ. ɼʣʷ 

ʵʪʦʛʦ ʚʳʯʠʩʣʷʶʪ ʧʨʘʚʠʣʴʥʳʡ ʦʪʩʯʝʪ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ, ʨʘʚʥʳʡ 

ʂʃ ð ʄʆ (ʠʣʠ ʂʇ + ʄʆ) ʠ ʚʨʘʱʝʥʠʝʤ ʶʩʪʠʨʦʚʦʯʥʦʛʦ ʚʠʥʪʘ, 

ʟʘʢʨʳʪʦʛʦ ʧʨʦʙʢʦʡ, ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʵʪʦʪ ʦʪʩʯʝʪ ʥʘ ʣʠʤʙʝ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ. ʀʩʧʨʘʚʣʝʥʠʝ ʤʝʩʪʘ ʥʫʣʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʛʘʝʢ ʤʝʭʘʥʠʟʤʘ ʙʘʣʘʥʩʠʨʦʚʢʠ ʤʘʷʪʥʠʢʘ ʢʦʤʧʝʥʩʘʪʦʨʘ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʣʷ ʪʝʦʜʦʣʠʪʦʚ ʩ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʩʠʩʪʝʤʦʡ 

ʦʪʩʯʝʪʘ ʦʧʨʝʜʝʣʝʥʠʝ ʄʆ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʪʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʚʳʧʦʣʥʷʪʴ ʧʨʠ ʫʛʣʘʭ ʥʘʢʣʦʥʘ V > 30Á, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʚʠʟʠʨʦʚʘʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʢʘʞʝʥʠʝ ʟʥʘʯʝʥʠʷ ʤʝʩʪʘ 

ʥʫʣʷ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ. 



19 

 
4.6 ʇʦʚʝʨʢʘ ʢʦʤʧʝʥʩʘʪʦʨʘ ʦʪʩʯʝʪʥʦʡ ʩʠʩʪʝʤʳ ʪʝʦʜʦʣʠʪʘ 

(ʫʩʣʦʚʠʝ 7).        

ɼʘʥʥʘʷ ʧʦʚʝʨʢʘ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʜʠʘʧʘʟʦʥʘ ʜʝʡʩʪʚʠʷ 

ʢʦʤʧʝʥʩʘʪʦʨʘ, ʪʦʯʥʦʩʪʠ ʩʘʤʦʫʩʪʘʥʦʚʢʠ ʦʪʩʯʝʪʥʦʛʦ ʠʥʜʝʢʩʘ ʠ ʚʨʝʤʝʥʠ 

ʫʩʧʦʢʦʝʥʠʷ ʢʦʣʝʙʘʥʠʡ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʜʝʡʩʪʚʠʷ ʢʦʤʧʝʥʩʘʪʦʨʘ ʪʝʦʜʦʣʠʪ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʰʪʘʪʠʚʝ ʚ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ ʪʘʢ, ʯʪʦʙʳ ʦʜʠʥ ʠʟ 

ʧʦʜʲʝʤʥʳʭ ʚʠʥʪʦʚ ʧʦʜʩʪʘʚʢʠ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ ʢʦʣʣʠʤʘʮʠʦʥʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ. ʆʪʩʯʠʪʳʚʘʶʪ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ ʠ, 

ʥʘʙʣʶʜʘʷ ʚ ʦʪʩʯʝʪʥʳʡ ʤʠʢʨʦʩʢʦʧ, ʤʝʜʣʝʥʥʦ ʚʨʘʱʘʶʪ ʧʦʜʲʝʤʥʳʡ ʚʠʥʪ 

ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʧʨʝʢʨʘʪʠʪʩʷ ʩʤʝʱʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʰʪʨʠʭʘ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʢʘʣʳ ʤʠʢʨʦʩʢʦʧʘ (ɿʊ5ʂʇ) ʣʠʙʦ 

ʩʤʝʱʝʥʠʝ ʥʠʞʥʠʭ ʰʪʨʠʭʦʚ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʝʨʭʥʠʭ (ɿʊ2ʂʇ). ʇʨʦʠʟʚʦʜʷʪ ʚʪʦʨʦʡ ʦʪʩʯʝʪ. ʈʘʟʥʦʩʪʴ ʦʪʩʯʝʪʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʠʘʧʘʟʦʥ ʜʝʡʩʪʚʠʷ ʢʦʤʧʝʥʩʘʪʦʨʘ ʧʨʠ ʥʘʢʣʦʥʝ ʦʩʠ 

ʧʨʠʙʦʨʘ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ. ʊʘʢʦʡ ʞʝ ʥʘʢʣʦʥ ʧʨʠʙʦʨʘ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ, ʚʥʦʚʴ ʦʧʨʝʜʝʣʷʷ ʜʠʘʧʘʟʦʥ ʜʝʡʩʪʚʠʷ 

ʢʦʤʧʝʥʩʘʪʦʨʘ. ɼʠʘʧʘʟʦʥ ʜʝʡʩʪʚʠʷ ʢʦʤʧʝʥʩʘʪʦʨʘ ʚ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ 

ʩʨʝʜʥʝʛʦ ʧʦʣʦʞʝʥʠʷ ʜʣʷ ʪʝʦʜʦʣʠʪʦʚ ɿʊ2ʂʇ ʠ ɿʊ5ʂʇ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ 

ʤʝʥʝʝ 3' ʠ 4' ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʦʯʥʦʩʪʴ ʩʘʤʦʫʩʪʘʥʦʚʢʠ ʦʪʩʯʝʪʥʦʛʦ ʠʥʜʝʢʩʘ ʦʧʨʝʜʝʣʷʶʪ ʧʫʪʝʤ 

ʠʟʤʝʨʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʣʠʥʠʠ ʧʨʠ ʦʪʚʝʩʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʩʠ ʚʨʘʱʝʥʠʷ 

ʪʝʦʜʦʣʠʪʘ ʠ ʧʨʠ ʝʝ ʦʪʢʣʦʥʝʥʠʠ ʥʘ 3' ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ. ɼʣʷ ʵʪʦʛʦ ʥʘ 

ʤʝʩʪʥʦʩʪʠ ʚʳʙʠʨʘʶʪ ʯʝʪʢʦ ʚʠʜʠʤʫʶ ʚʠʟʠʨʥʫʶ ʮʝʣʴ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʪʝʦʜʦʣʠʪ ʚ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ ʪʘʢ, ʯʪʦʙʳ ʦʜʠʥ ʠʟ ʧʦʜʲʝʤʥʳʭ ʚʠʥʪʦʚ 

ʧʦʜʩʪʘʚʢʠ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʠʟʠʨʥʦʡ ʮʝʣʠ. ɺʠʟʠʨʫʶʪ ʥʘ 

ʮʝʣʴ ʠ ʙʝʨʫʪ ʦʪʩʯʝʪ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ N. ʅʘʚʦʜʷʱʠʤ ʚʠʥʪʦʤ 

ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤ ʢʨʫʛʝ ʦʪʩʯʝʪ N + 

3'); ʧʨʠ ʵʪʦʤ ʧʝʨʝʢʨʝʩʪʴʝ ʩʝʪʢʠ ʥʠʪʝʡ ʩʦʡʜʝʪ ʩ ʠʟʦʙʨʘʞʝʥʠʷ ʚʠʟʠʨʥʦʡ 

ʮʝʣʠ. ɺʨʘʱʝʥʠʝʤ ʧʦʜʲʝʤʥʦʛʦ ʚʠʥʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ, ʩʦʚʤʝʱʘʶʪ ʧʝʨʝʢʨʝʩʪʴʝ ʩʝʪʢʠ ʥʠʪʝʡ ʩ ʚʠʟʠʨʥʦʡ 

ʮʝʣʴʶ ʠ ʦʪʩʯʠʪʳʚʘʶʪ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ. ɿʘʪʝʤ ʥʘʚʦʜʷʱʠʤ 

ʚʠʥʪʦʤ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤ ʢʨʫʛʝ 

ʦʪʩʯʝʪ (Nð3') ʠ ʧʦʚʪʦʨʷʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʜʝʡʩʪʚʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʚʪʦʨʷʶʪ 2 ð 3 ʧʨʠʝʤʘʤʠ. ʇʨʠ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ ʢʦʤʧʝʥʩʘʪʦʨʘ 

ʨʘʩʭʦʞʜʝʥʠʷ ʦʪʩʯʝʪʦʚ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ ʧʨʠ ʥʘʢʣʦʥʝ ʦʩʠ 

ʚʨʘʱʝʥʠʷ ʪʝʦʜʦʣʠʪʘ ʚ ʧʨʝʜʝʣʘʭ Ñ3' ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 0,1' ʠ 1" 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʪʝʦʜʦʣʠʪʦʚ ʩ ʢʦʤʧʝʥʩʘʪʦʨʘʤʠ ʪʠʧʦʚ ʊ5 ʠ ʊ2. 

ɺʨʝʤʷ ʟʘʪʫʭʘʥʠʷ ʢʦʣʝʙʘʥʠʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʢʦʤʧʝʥʩʘʪʦʨʘ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʩʝʢʫʥʜʦʤʝʨʫ; ʦʥʦ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

2ʩ. ɺʳʷʚʣʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʣʝʜʫʝʪ ʠʩʧʨʘʚʣʷʪʴ ʚ ʤʘʩʪʝʨʩʢʦʡ. 

4.7 ʇʦʚʝʨʢʘ ʧʦʣʦʞʝʥʠʷ ʚʠʟʠʨʥʦʡ ʦʩʠ ʦʧʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʠʨʘ 

(ʫʩʣʦʚʠʝ 8). 
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ʊʝʦʜʦʣʠʪ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʰʪʘʪʠʚʝ ʠ ʪʱʘʪʝʣʴʥʦ ʧʨʠʚʦʜʷʪ ʝʛʦ ʚ 

ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ. ʇʦʜ ʰʪʘʪʠʚʦʤ ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʵʢʨʘʥ (ʧʣʘʥʰʝʪ, ʣʠʩʪ ʙʫʤʘʛʠ) ʠ ʦʪʤʝʯʘʶʪ ʥʘ ʥʝʤ ʩʣʝʜʳ 

ʧʝʨʝʩʝʯʝʥʠʷ ʚʠʟʠʨʥʦʡ ʦʩʠ ʮʝʥʪʨʠʨʘ ʧʨʠ ʪʨʝʭ ʧʦʣʦʞʝʥʠʷʭ ʘʣʠʜʘʜʳ, 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 120Á. ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʫʩʣʦʚʠʷ ʪʨʠ ʩʣʝʜʘ 

ʜʦʣʞʥʳ ʩʦʚʧʘʩʪʴ ʣʠʙʦ ʦʙʨʘʟʦʚʘʪʴ ʪʨʝʫʛʦʣʴʥʠʢ ʩʦ ʩʪʦʨʦʥʘʤʠ ʥʝ ʙʦʣʝʝ 

0,5ð1,0 ʤʤ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʦʠʟʚʦʜʷʪ ʶʩʪʠʨʦʚʢʫ ʮʝʥʪʨʠʨʘ. ɼʣʷ 

ʵʪʦʛʦ ʶʩʪʠʨʦʚʦʯʥʳʤʠ ʚʠʥʪʘʤʠ, ʧʝʨʝʤʝʱʘʶʱʠʤʠ ʦʙʲʝʢʪʠʚ ʮʝʥʪʨʠʨʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʭʚʦʩʪʦʚʠʢʘ ʪʝʦʜʦʣʠʪʘ, ʜʦʙʠʚʘʶʪʩʷ 

ʩʦʚʤʝʱʝʥʠʷ ʚʠʟʠʨʥʦʡ ʦʩʠ ʮʝʥʪʨʠʨʘ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ʧʦʛʨʝʰʥʦʩʪʝʡ. 

ʇʦʚʝʨʢʠ ʜʣʷ ʪʝʦʜʦʣʠʪʘ TEO VEGA-5 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ:  ʇʦʚʝʨʢʠ ʠ ʶʩʪʠʨʦʚʢʠ ʪʝʦʜʦʣʠʪʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʨʷʜʢʝ: 

1) ʇʦʚʝʨʢʘ ʠ ʶʩʪʠʨʦʚʢʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ. 

2) ʇʦʚʝʨʢʘ ʠ ʶʩʪʠʨʦʚʢʘ ʢʨʫʛʣʦʛʦ ʫʨʦʚʥʷ. 

3) ʇʦʚʝʨʢʘ ʠ ʶʩʪʠʨʦʚʢʘ ʦʧʪʠʯʝʩʢʦʛʦ 

ʮʝʥʪʨʠʨʘ. 

ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

1) ʈʘʩʧʦʣʦʞʠʪʝ ʪʝʦʜʦʣʠʪ ʪʘʢ, ʯʪʦʙʳ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ ʙʳʣ ʧʘʨʘʣʣʝʣʝʥ ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʝʡ 

ʜʚʘ ʧʦʜʲʝʤʥʳʭ ʚʠʥʪʘ ɸ ʠ ɺ. ʇʨʠʚʝʜʠʪʝ ʧʫʟʳʨʝʢ 

ʚ ʩʝʨʝʜʠʥʫ ʫʨʦʚʥʷ ʵʪʠʤʠ ʚʠʥʪʘʤʠ.  

2) ʇʦʚʝʨʥʠʪʝ ʪʝʦʜʦʣʠʪ ʥʘ 90Á ʠ ʧʨʠʚʝʜʠʪʝ 

ʧʫʟʳʨʝʢ ʚ ʩʝʨʝʜʠʥʫ ʫʨʦʚʥʷ ʧʦʜʲʝʤʥʳʤ ʚʠʥʪʦʤ 3. 

3) ɺʝʨʥʠʪʝʩʴ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ (ʧʫʥʢʪ 1). ʇʨʦʚʝʨʴʪʝ 

ʝʱʝ ʨʘʟ ʧʫʟʳʨʝʢ ʠ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʧʦʚʪʦʨʠʪʝ ʦʧʝʨʘʮʠʶ. ʇʦʚʝʨʥʠʪʝ 

ʪʝʦʜʦʣʠʪ ʥʘ 180Á. ʇʫʟʳʨʝʢ ʥʝ ʜʦʣʞʝʥ ʩʤʝʱʘʪʴʩʷ ʠʟ ʮʝʥʪʨʘ ʫʨʦʚʥʷ. ɽʩʣʠ 

ʦʥ ʩʤʝʱʘʝʪʩʷ, ʧʝʨʝʡʜʠʪʝ ʢ ʧʫʥʢʪʫ 4. 

4)   ʉ ʧʦʤʦʱʴʶ ʶʩʪʠʨʦʚʦʯʥʦʡ ʰʧʠʣʴʢʠ ʧʦʚʝʨʥʠʪʝ ʚʠʥʪ, ʧʦʢʘ 

ʧʫʟʳʨʝʢ ʥʝ ʩʤʝʩʪʠʪʴʩʷ ʥʘ ʧʦʣʦʚʠʥʫ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʩʨʝʜʠʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʧʫʟʳʨʴʢʘ. 

5)      ɺʝʨʥʠʪʝʩʴ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ (ʧʫʥʢʪ 1) ʠ ʧʦʚʪʦʨʠʪʝ 

ʧʫʥʢʪʳ 1-3 ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʧʫʟʳʨʝʢ ʥʝ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʮʝʥʪʨʝ ʫʨʦʚʥʷ. 

 

ʂʨʫʛʣʳʡ ʫʨʦʚʝʥʴ 

ɽʩʣʠ ʧʫʟʳʨʝʢ ʢʨʫʛʣʦʛʦ 

ʫʨʦʚʥʷ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ 

ʧʦʩʣʝ ʧʨʠʚʝʜʝʥʠʷ ʚ ʮʝʥʪʨ 

ʧʫʟʳʨʴʢʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ, ʪʦ ʜʘʣʴʥʝʡʰʘʷ 

ʶʩʪʠʨʦʚʢʘ ʥʝ ʥʫʞʥʘ. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ 
ʏʪʦʙʳ ʧʝʨʝʤʝʩʪʠʪʴ 

ʧʫʟʳʨʝʢ, ʧʦʚʝʨʥʠʪʝ ʵʪʦʪ 

ʚʠʥʪ. 
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ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʝʝ. 

ʀʩʧʦʣʴʟʫʷ ʶʩʪʠʨʦʚʦʯʥʫʶ 

ʰʧʠʣʴʢʫ, ʧʦʚʝʨʥʠʪʝ ʶʩʪʠʨʦʚʦʯʥʳʝ 

ʚʠʥʪʳ, ʧʦʢʘ ʧʫʟʳʨʝʢ ʢʨʫʛʣʦʛʦ ʫʨʦʚʥʷ ʥʝ 

ʧʝʨʝʤʝʩʪʠʪʴʩʷ ʚ ʮʝʥʪʨ. 

ʅʝ ʧʝʨʝʪʷʛʠʚʘʡʪʝ ʶʩʪʠʨʦʚʦʯʥʳʝ  

ʚʠʥʪʳ. ʆʩʣʘʙʴʪʝ ʦʜʠʥ ʚʠʥʪ ʥʘ 1/4  

ʦʙʦʨʦʪʘ ʚʠʥʪʘ, ʟʘʪʝʤ ʟʘʪʷʥʠʪʝ  

ʜʨʫʛʦʡ ʚʠʥʪ ʪʘʢʞʝ ʥʘ 1/4 ʦʙʦʨʦʪʘ. 

ʆʧʪʠʯʝʩʢʠʡ ʮʝʥʪʨʠʨ 

ɼʘʥʥʘʷ ʶʩʪʠʨʦʚʢʘ ʥʝʦʙʭʦʜʠʤʘ, ʯʪʦʙʳ ʣʠʥʠʷ 

ʚʠʟʠʨʦʚʘʥʠʷ ʦʧʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʠʨʘ ʩʦʚʧʘʜʘʣʘ ʩ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ. 

1) ʅʘʚʝʜʠʪʝ ʦʧʪʠʯʝʩʢʠʡ ʮʝʥʪʨʠʨ ʥʘ ʪʦʯʢʫ ʩ 

ʧʦʤʦʱʴʶ ʧʦʜʲʝʤʥʳʭ ʚʠʥʪʦʚ ʠʣʠ, ʦʩʣʘʙʠʚ 

ʩʪʘʥʦʚʦʡ ʚʠʥʪ ʠ ʧʝʨʝʜʚʠʥʫʚ ʠʥʩʪʨʫʤʝʥʪ ʢ 

ʪʦʯʢʝ. 

2) ʇʦʚʝʨʥʠʪʝ ʪʝʦʜʦʣʠʪ ʥʘ 180Á ʠ 

ʧʦʚʪʦʨʠʪʝ ʚʠʟʠʨʦʚʘʥʠʝ ʯʝʨʝʟ ʦʧʪʠʯʝʩʢʠʡ 

ʮʝʥʪʨʠʨ. ɽʩʣʠ ʪʦʯʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʢʨʫʛʘ 

ʧʦʣʷ ʟʨʝʥʠʷ ʦʧʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʠʨʘ, ʶʩʪʠʨʦʚʢʘ 

ʥʝ ʥʫʞʥʘ. ɽʩʣʠ ʞʝ ʥʝʪ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʢ  

ʧʫʥʢʪʫ 3. 

3)  ʉʥʠʤʠʪʝ ʢʨʳʰʢʫ ʶʩʪʠʨʦʚʦʯʥʳʭ ʚʠʥʪʦʚ 

ʦʧʪʠʯʝʩʢʦʛʦ  ʮʝʥʪʨʠʨʘ.   ʇʦʚʝʨʥʠʪʝ ʝʝ ʧʨʦʪʠʚ  

ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. ɺʳ ʫʚʠʜʠʪʝ ʯʝʪʳʨʝ ʶʩʪʠʨʦʚʦʯʥʳʭ  

ʚʠʥʪʘ. 

4) ʀʩʧʦʣʴʟʫʷ ʶʩʪʠʨʦʚʦʯʥʫʶ ʰʧʠʣʴʢʫ,  

ʧʦʚʝʨʥʠʪʝ ʶʩʪʠʨʦʚʦʯʥʳʝ ʚʠʥʪʳ ʥʘʧʦʣʦʚʠʥʫ 

ʩʤʝʱʝʥʠʷ ʧʝʨʝʢʨʝʩʪʠʷ ʩʝʪʢʠ ʥʠʪʝʡ ʮʝʥʪʨʠʨʘ ʦʪ ʪʦʯʢʠ. 

ʆʩʣʘʙʴʪʝ ʦʜʠʥ  ʚʠʥʪ ʥʘ 1/4 ʦʙʦʨʦʪʘ, ʟʘʪʝʤ ʟʘʪʷʥʠʪʝ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʚʠʥʪ ʥʘ 1/4 ʦʙʦʨʦʪ ʥʠʪʝʡ  

ʮʝʥʪʨʠʨʘ ʦʪ ʪʦʯʢʠ.  

5)  ʇʦʚʪʦʨʷʡʪʝ ʧʫʥʢʪʳ 1-4, ʧʦʢʘ ʧʨʠ 

ʧʦʚʦʨʦʪʝ ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʩʤʝʱʝʥʠʝ ʥʝ ʧʨʦʧʘʜʝʪ.  

ɿʘʜʘʥʠʝ: 
ʆʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʩʪʨʦʝʥʠʝʤ ʪʝʦʜʦʣʠʪʦʚ, ʥʘʫʯʠʪʴʩʷ ʙʨʘʪʴ ʦʪʩʯʝʪʳ, 

ʚʳʩʪʘʚʣʷʪʴ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʢʨʫʛʫ ʥʦʣʴ, ʚʳʧʦʣʥʷʪʴ ʧʦʚʝʨʢʠ ʠ 

ʶʩʪʠʨʦʚʢʠ ʪʝʦʜʦʣʠʪʦʚ.  

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ: 

1. ʇʦ ʢʘʢʠʤ ʧʨʠʟʥʘʢʘʤ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʪʝʦʜʦʣʠʪʳ? 

2. ɺ ʢʘʢʠʭ ʦʙʣʘʩʪʷʭ ʛʝʦʜʝʟʠʠ ʧʨʠʤʝʥʷʶʪ ʪʝʦʜʦʣʠʪʳ? 

3. ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʪʝʦʜʦʣʠʪʘ? 

 

ɿʘʪʷʥʠʪʝ 

ʵʪʦʪ ʚʠʥʪ 

 

ʆʩʣʘʙʴʪʝ 

ʵʪʦʪ ʚʠʥʪ 

ʇʝʨʝʤʝʩʪʠ

ʪʝ 

ʧʝʨʝʢʨʝʩʪʠʝ ʩ 

ʧʦʤʦʱʴʶ 

ʵʪʠʭ 

ʶʩʪʠʨʦʚʦʯʥʳ

ʭ ʚʠʥʪʦʚ 

ʇʝʨʝʤʝʩʪʠʪʝ 

ʧʝʨʝʢʨʝʩʪʠʝ ʩ 

ʧʦʤʦʱʴʶ 

ʦʙʦʨʦʪʘ 

ʂʨʳʰʢʘ  

ʶʩʪʠʨʦʚʦʯʥʦʛʦ ʚʠʥʪʘ 
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4. ʇʝʨʝʯʠʩʣʠʪʝ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʪʝʦʜʦʣʠʪʘ ʊ2. 

5. ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʩʯʝʪ ʚ ʪʝʦʜʦʣʠʪʝ? 

6. ʆʧʠʰʠʪʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʢʣʘʚʠʰ ʪʝʦʜʦʣʠʪʘ VEGA TEO5. 

7. ʂʘʢʠʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʤʝʭʘʥʠʟʤ ʪʝʦʜʦʣʠʪʘ? 

8. ʇʦʚʝʨʢʘ ʧʦʣʦʞʝʥʠʷ ʦʩʝʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʠ ʢʨʫʛʣʦʛʦ ʫʨʦʚʥʝʡ. 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʪʝʦʜʦʣʠʪʘ. 

9. ʇʦʚʝʨʢʘ ʧʦʣʦʞʝʥʠʷ ʚʠʟʠʨʥʦʡ ʦʩʠ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ. ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʪʝʦʜʦʣʠʪʘ. 

10. ʇʦʚʝʨʢʘ ʧʦʣʦʞʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʪʝʦʜʦʣʠʪʘ. 

11. ʇʦʚʝʨʢʘ ʧʦʣʦʞʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʠʪʠ ʩʝʪʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʪʝʦʜʦʣʠʪʘ. 

12. ʏʪʦ ʪʘʢʦʝ ʤʝʩʪʦ ʥʫʣʷ? 

13. ʇʦʚʝʨʢʘ ʤʝʩʪʘ ʟʝʥʠʪʘ (ʤʝʩʪʘ ʥʫʣʷ) ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ. 

14. ʇʦʚʝʨʢʘ ʢʦʤʧʝʥʩʘʪʦʨʘ ʦʪʩʯʝʪʥʦʡ ʩʠʩʪʝʤʳ ʪʝʦʜʦʣʠʪʘ. 

15. ʇʦʚʝʨʢʘ ʧʦʣʦʞʝʥʠʷ ʚʠʟʠʨʥʦʡ ʦʩʠ ʦʧʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʠʨʘ. 

16. ʇʦʚʝʨʢʠ ʜʣʷ ʪʝʦʜʦʣʠʪʘ TEO VEGA-5. 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ2 

ʀɿʄɽʈɽʅʀɽ ɻʆʈʀɿʆʅʊɸʃʔʅʓʍ ʅɸʇʈɸɺʃɽʅʀʁ 

ʉʇʆʉʆɹʆʄ ʂʈʋɻʆɺʓʍ ʇʈʀɽʄʆɺ 

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʤʝʪʦʜʠʢʫ ʠ ʧʨʠʦʙʨʝʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʥʘʚʳʢʠ ʠʟʤʝʨʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʧʦʩʦʙʦʤ ʢʨʫʛʦʚʳʭ 

ʧʨʠʝʤʦʚ, ʦʙʨʘʙʦʪʢʠ ʠ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ. 

ɿʘʜʘʥʠʝ: 

ʂʘʞʜʳʡ ʩʪʫʜʝʥʪ ʧʦ ʫʢʘʟʘʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʜʦʣʞʝʥ ʚʳʧʦʣʥʠʪʴ 

ʠʟʤʝʨʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ 4 ʪʦʯʢʠ ʪʨʝʤʷ ʧʦʣʥʳʤʠ 

ʢʨʫʛʦʚʳʤʠ ʧʨʠʝʤʘʤʠ. ɺʩʝ ʟʘʧʠʩʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠ 

ʚʳʯʠʩʣʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ʞʫʨʥʘʣʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʬʦʨʤʳ. ɺ 

ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ ʩʣʝʜʫʝʪ ʧʨʠʚʝʩʪʠ ʩʭʝʤʫ ʠ ʢʨʘʪʢʫʶ ʤʝʪʦʜʠʢʫ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʩʪʘʥʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ. 

 

ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ 

ɺ ʩʝʪʷʭ ʩʛʫʱʝʥʠʷ ʫʛʣʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʶʪ 

ʩʧʦʩʦʙʘʤʠ ʧʨʠʝʤʦʚ (ʩʧʦʩʦʙ ʦʪʜʝʣʴʥʦʛʦ ʫʛʣʘ) ʠ ʢʨʫʛʦʚʳʭ ʧʨʠʝʤʦʚ. 

ʉʧʦʩʦʙ ʧʨʠʝʤʦʚ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʧʨʦʣʦʞʝʥʠʠ ʧʦʣʠʛʦʥʦʤʝʪʨʠʠ 1-ʛʦ ʠ 

2-ʛʦ ʨʘʟʨʷʜʦʚ. ʉʧʦʩʦʙ ʢʨʫʛʦʚʳʭ ʧʨʠʝʤʦʚ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʝʪʷʭ 

ʪʨʠʘʥʛʫʣʷʮʠʠ 2-4-ʛʦ ʢʣʘʩʩʦʚ ʠ 1-ʛʦ ʠ 2-ʛʦ ʨʘʟʨʷʜʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʫʛʣʦʚʳʭ ʠʟʤʝʨʝʥʠʷʭ ʚ ʫʟʣʦʚʳʭ ʪʦʯʢʘʭ ʩʠʩʪʝʤ ʧʦʣʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʭʦʜʦʚ ʠ ʧʨʠ ʠʭ ʧʨʠʚʷʟʢʝ ʢ ʧʫʥʢʪʘʤ ʦʧʦʨʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ, ʝʩʣʠ 

ʯʠʩʣʦ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʧʫʥʢʪʝ ʙʦʣʝʝ  ʜʚʫʭ. 

ʉʧʦʩʦʙ ʢʨʫʛʦʚʳʭ ʧʨʠʝʤʦʚ (ʨʠʩ.10) ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʟʠʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʚʠʜʝ ʠʟʤʝʨʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʪ. ʝ. ʦʪʩʯʝʪʦʚ, ʚʟʷʪʳʭ ʧʦ 

ʥʝʧʦʜʚʠʞʥʦʤʫ ʣʠʤʙʫ ʧʨʠ ʚʠʟʠʨʦʚʘʥʠʠ ʥʘ ʚʩʝ ʥʘʙʣʶʜʘʝʤʳʝ ʧʫʥʢʪʳ. 

ʕʪʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʯʠʪʘʪʴ ʣʶʙʦʡ ʠʟ ʫʛʣʦʚ ʤʝʞʜʫ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʥʘ ʥʘʙʣʶʜʘʝʤʳʝ ʧʫʥʢʪʳ ʢʘʢ ʨʘʟʥʦʩʪʴ ʠʟʤʝʨʝʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ. 

1. ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʥʘ ʧʫʥʢʪʝ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʫʛʣʦʚ ʩʧʦʩʦʙʦʤ 

ʢʨʫʛʦʚʳʭ ʧʨʠʝʤʦʚ 

 
ʈʠʩ.10. ʉʭʝʤʘ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʫʛʣʦʚ ʩʧʦʩʦʙʦʤ ʢʨʫʛʦʚʳʭ 
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ʧʨʠʝʤʦʚ 

1. ʊʝʦʜʦʣʠʪ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʧʫʥʢʪʝ I ʠ 

ʟʘʢʨʝʧʣʷʶʪ ʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʢʨʫʛ ʪʘʢ, ʯʪʦʙʳ ʦʪʩʯʝʪ ʧʦ ʥʘʯʘʣʴʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʙʳʣ ʙʣʠʟʦʢ ʢ 0Á. ɿʘʪʝʤ ʚʨʘʱʝʥʠʝʤ ʘʣʠʜʘʜʳ ʧʦ ʭʦʜʫ 

ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʠʟʠʨʫʶʪ ʧʨʠ ʂʃ ʥʘ ʧʫʥʢʪʳ ɸ, ɺ, ʉ, 

ʕ ʠ ʚʥʦʚʴ ʥʘ ʧʫʥʢʪ ɸ, ʢʘʞʜʳʡ ʨʘʟ ʙʝʨʷ ʦʪʩʯʝʪʳ ʧʦ ʣʠʤʙʫ. 

ʇʦʚʪʦʨʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (ʥʘ ʧʫʥʢʪ ɸ) 

ʥʘʟʳʚʘʝʪʩʷ ʟʘʤʳʢʘʥʠʝʤ ʛʦʨʠʟʦʥʪʘ (ʧʝʨʚʳʡ ʧʦʣʝʚʦʡ ʢʦʥʪʨʦʣʴ) ʠ 

ʩʣʫʞʠʪ ʜʣʷ ʢʦʥʪʨʦʣʷ ʥʝʧʦʜʚʠʞʥʦʩʪʠ ʣʠʤʙʘ ʚ ʪʝʯʝʥʠʝ ʧʦʣʫʧʨʠʝʤʘ. 

ɺʝʣʠʯʠʥʘ ʥʝʟʘʤʳʢʘʥʠʷ ʛʦʨʠʟʦʥʪʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʜʚʦʡʥʦʡ 

ʪʦʯʥʦʩʪʠ ʦʪʩʯʝʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʪʝʦʜʦʣʠʪʘ, ʪ.ʝ. 0,2' ʜʣʷ ʪʝʦʜʦʣʠʪʦʚ 

ʪʠʧʘ ʊ5 ʠ 8" ð ʜʣʷ ʊ2 ʠ ʘʥʘʣʦʛʠʯʥʳʭ ʠʤ ʧʦ ʪʦʯʥʦʩʪʠ ʧʨʠʙʦʨʦʚ. ʇʨʠ 

ʙʦʣʴʰʠʭ ʨʘʩʭʦʞʜʝʥʠʷʭ ʚʝʩʴ ʧʦʣʫʧʨʠʝʤ ʧʦʚʪʦʨʷʶʪ ʟʘʥʦʚʦ. 

2. ʇʝʨʝʚʦʜʷʪ ʪʨʫʙʫ ʯʝʨʝʟ ʟʝʥʠʪ ʠ ʧʨʠ ʧʨʝʞʥʝʤ ʧʦʣʦʞʝʥʠʠ ʣʠʤʙʘ, 

ʚʨʘʱʘʷ ʘʣʠʜʘʜʫ ʧʨʦʪʠʚ ʭʦʜʘ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʚʠʟʠʨʫʶʪ ʧʨʠ ʂʇ ʥʘ 

ʧʫʥʢʪʳ A, D, C, B, A ʠ ʙʝʨʫʪ ʦʪʩʯʝʪʳ ʧʦ ʣʠʤʙʫ, ʪ. ʝ. ʚʳʧʦʣʥʷʶʪ ʚʪʦʨʦʡ 

ʧʦʣʫʧʨʠʝʤ. ɿʘʧʠʩʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʚʝʜʝʪʩʷ ʚ ʞʫʨʥʘʣʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʠʤʝʥʦʚʘʥʠʝʤ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ: ʚ ʧʝʨʚʦʤ 

ʧʦʣʫʧʨʠʝʤʝ - ʩʚʝʨʭʫ ʚʥʠʟ, ʚʦ ʚʪʦʨʦʤ - ʩʥʠʟʫ ʚʚʝʨʭ. ʇʨʠʤʝʨ 

ʟʘʧʦʣʥʝʥʠʷ ʚʝʜʦʤʦʩʪʠ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ.1. 

                                                                 
 ʊʘʙʣ. 1 

I ʧʨʠʝʤ 

1 
ʂʃ 0Á 02,4' 

-0,2' 0Á02,50' 0Á00,00' 
ʂʇ 180Á 02,6' 

2 
ʂʃ 76Á 45,1' 

-0,3' 
-0,04 

76Á42,71' 
ʂʇ 256Á 45,4' 76Á45,25' 

3 
ʂʃ 148Á 25,2' 

-0,3' 
-0,08 

148Á22,77' 
ʂʇ 328Á 25,5' 148Á25,35' 

4 
ʂʃ 252Á 32,4' 

-0,2' 
-0,11 

252Á29,89' 
ʂʇ 72Á 32,6' 252Á32,50' 

1 
ʂʃ 0Á 02,5' 

-0,3' 
-0,15 

0Á00,00' 
ʂʇ 180Á 02,8' 0Á02,65' 

 

ʅʝʟʘʤʳʢʘʥʠʝ ʛʦʨʠʟʦʥʪʘ:   æʢʣ= +0,1'   æʢʧ= +0,2'    æʩʨ= +0,15' 

ʂʦʥʪʨʦʣʝʤ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʥʦʛʦ ʧʨʠʝʤʘ ʩʣʫʞʠʪ ʢʦʣʝʙʘʥʠʝ ʜʚʦʡʥʦʡ 

ʢʦʣʣʠʤʘʮʠʦʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ (ʚʪʦʨʦʡ ʧʦʣʝʚʦʡ ʢʦʥʪʨʦʣʴ), ʢʦʪʦʨʫʶ 

ʨʘʩʩʯʠʪʳʚʘʶʪ ʜʣʷ ʢʘʞʜʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʢʘʢ 

2ʩ = ʂʃ - ʂʇ Ñ180Á. 

ʂʦʣʝʙʘʥʠʝ ʚʝʣʠʯʠʥʳ 2ʩ ʚ ʧʨʠʝʤʝ ʜʣʷ ʪʝʦʜʦʣʠʪʦʚ ʪʠʧʦʚ ʊ2 ʠ ʊ5 ʥʝ 

ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 15" ʠ 30". ɽʩʣʠ ʢʦʣʝʙʘʥʠʷ 2ʩ 

ʙʦʣʝʝ ʜʦʧʫʩʪʠʤʳʭ, ʪʦ ʧʨʠʝʤ ʩʣʝʜʫʝʪ ʧʦʚʪʦʨʠʪʴ. 

ɽʩʣʠ ʢʦʣʝʙʘʥʠʷ 2ʩ ʜʦʧʫʩʪʠʤʳ, ʪʦ ʚʳʯʠʩʣʷʶʪ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 
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ʠʟʤʝʨʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʧʨʠʝʤʝ ʢʘʢ ʩʨʝʜʥʝʝ ʠʟ ʦʪʩʯʝʪʦʚ, ʧʦʣʫʯʝʥ-

ʥʳʭ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʧʦʣʫʧʨʠʝʤʘʭ.  

ɺ ʩʨʝʜʥʠʝ ʠʟʤʝʨʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʚʦʜʷʪ ʧʦʧʨʘʚʢʠ ʟʘ 

ʥʝʟʘʤʳʢʘʥʠʝ ʛʦʨʠʟʦʥʪʘ: 

,1i
n

ʩʨ
i

 

ʛʜʝ i - ʥʦʤʝʨ ʥʘʧʨʘʚʣʝʥʠʷ (ʟʘ ʧʝʨʚʦʝ ʧʨʠʥʠʤʘʶʪ ʥʘʯʘʣʴʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ);  

n - ʯʠʩʣʦ ʥʘʧʨʘʚʣʝʥʠʡ. 

ʀʟ ʚʩʝʭ ʠʩʧʨʘʚʣʝʥʥʳʭ ʩʨʝʜʥʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʚʳʯʠʪʘʶʪ  ʥʘʯʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʧʦʣʫʯʘʶʪ ʥʘʧʨʘʚʣʝʥʠʷ, 

ʧʨʠʚʝʜʝʥʥʳʝ ʢ ʥʫʣʶ. 

3. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ ʠʟʤʝʨʝʥʠʡ ʥʘʙʣʶʜʝʥʠʷ ʚʳ-

ʧʦʣʥʷʶʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʝʤʘʤʠ. ʄʝʞʜʫ ʢʘʞʜʳʤ ʧʨʠʝʤʦʤ ʣʠʤʙ 

ʧʝʨʝʩʪʘʚʣʷʶʪ ʥʘ ʫʛʦʣ 180
0
/m+10',  ʛʜʝ ʪ ð ʯʠʩʣʦ ʧʨʠʝʤʦʚ. ʏʠʩʣʦ 

ʧʨʠʝʤʦʚ ʠʟʤʝʨʝʥʠʷ ʫʛʣʦʚ ʚ ʩʝʪʷʭ ʪʨʠʘʥʛʫʣʷʮʠʠ 1-ʛʦ ʠ 2-ʛʦ ʨʘʟʨʷʜʦʚ 

ʧʨʠʥʠʤʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʦʜʦʣʠʪʦʚ ʪʠʧʘ ʊ2 

ð 3 ʠ 2, ʪʠʧʘ ʊ5 ð 4 ʠ 3. 

ɺʳʯʠʩʣʝʥʥʳʝ ʧʦ ʢʘʞʜʦʤʫ ʧʨʠʝʤʫ ʟʥʘʯʝʥʠʷ ʦʜʥʦʠʤʝʥʥʳʭ ʥʘʧʨʘʚ-

ʣʝʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʢ ʥʫʣʶ, ʥʝ ʜʦʣʞʥʳ ʨʘʟʣʠʯʘʪʴʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 8" 

ʜʣʷ ʪʝʦʜʦʣʠʪʦʚ ʪʠʧʘ ʊ2 ʠ ʨʘʚʥʦʪʦʯʥʳʭ ʠʤ ʠ ʥʘ 0,2' ð ʜʣʷ ʪʝʦʜʦʣʠʪʦʚ 

ʪʠʧʘ ʊ5 (ʪʨʝʪʠʡ ʧʦʣʝʚʦʡ ʢʦʥʪʨʦʣʴ). ɽʩʣʠ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʢʘ-

ʢʦʤ-ʣʠʙʦ ʧʨʠʝʤʝ ʦʪʣʠʯʘʶʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʙʦʣʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʜʦʧʫʩʢʘ, ʪʦ ʦʥʠ ʧʦʜʣʝʞʘʪ ʧʝʨʝʥʘʙʣʶʜʝʥʠʶ ʥʘ ʪʝʭ ʞʝ ʫʩʪʘʥʦʚʢʘʭ 

ʣʠʤʙʘ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʛʨʫʙʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʚ ʦʙʨʘʙʦʪʢʫ ʧʨʠʥʠʤʘʶʪ 

ʦʩʥʦʚʥʦʡ ʠ ʧʦʚʪʦʨʥʳʡ ʧʨʠʝʤʳ. 

4. ʇʦ ʦʢʦʥʯʘʥʠʠ ʠʟʤʝʨʝʥʠʡ ʥʘ ʧʫʥʢʪʝ ʩʦʩʪʘʚʣʷʶʪ ʩʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ ʠ ʚʳʧʦʣʥʷʶʪ ʦʮʝʥʢʫ ʪʦʯʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

(ʪʘʙʣ. 2). 

ɺ ʩʚʦʜ ʠʟ ʞʫʨʥʘʣʘ ʥʘʙʣʶʜʝʥʠʡ ʚʳʧʠʩʳʚʘʶʪ ʧʦ ʢʘʞʜʦʤʫ ʧʨʠʝʤʫ 

ʟʥʘʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʝ ʢ ʥʫʣʶ. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʢ ʥʫʣʶ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚʳʚʦʜʷʪ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʢʘʞʜʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ, ʢʦ-

ʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʢʘʞʜʦʛʦ 

ʧʨʠʝʤʘ ʚʳʯʠʩʣʷʶʪ ʫʢʣʦʥʝʥʠʷ ʠ ʧʦʣʫʯʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪ 

ʩʨʝʜʥʝʛʦ. ʉʫʤʤʘ ʵʪʠʭ ʫʢʣʦʥʝʥʠʡ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʥʫʣʷ ʚ ʧʨʝʜʝʣʘʭ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʦʢʨʫʛʣʝʥʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʥʘʧʨʘʚʣʝʥʠʡ. ʕʪʦ ʩʣʫʞʠʪ 

ʢʦʥʪʨʦʣʝʤ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ. 
ʊʘʙʣ. 2 

ˉʧʨʠʝʤʘ 1 v 2 v 3 v 4 v 

I 0Á 00,0' 0,00' 76Á42,71' +0,06' 148Á22,77' +0,01' 252Á29,89' 0,00' 

II  0Á 00,0' 0,00' 42,55' -0,10' 22,80' +0,04' 29,80' -0,09' 

III  0Á 00,0' 0,00' 42,68' +0,03' 22,70' -0,06' 29,97' +0,08' 

ʉʨʝʜʥʝʝ 0Á 00,0' 

 

76Á42,65' 

 

148Á22,76' 

 

252Á29,80' 

 × v (+) 

   

+0,09' 

 

+0,05' 

 

+0,08' 
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× v (-) 

   

-0,10' 

 

-0,06' 

 

-0,09' 

ʉʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʠʟ ʦʜʥʦʛʦ ʧʨʠʝʤʘ: 

 

 

 

ʠʟ ʪʨʝʭ ʧʨʠʝʤʦʚ: 

 

 

 

5. ɺʳʧʦʣʥʷʶʪ ʦʮʝʥʢʫ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦ 

ʫʢʣʦʥʝʥʠʷʤ v ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣʳ ʇʝʪʝʨʩʘ. ʉʨʝʜʥʶʶ 

ʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʟ ʦʜʥʦʛʦ 

ʧʨʠʝʤʘ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ:  

,
1

25.1
n

v
k

mmn

v                       ʛʜʝ 

1

25.1

mm
k ; 

n - ʯʠʩʣʦ ʥʘʙʣʶʜʘʝʤʳʭ ʥʘʧʨʘʚʣʝʥʠʡ; m - ʯʠʩʣʦ ʧʨʠʝʤʦʚ. 

ʉʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʩʪʘʥʮʠʠ ʠʟ m 

ʧʨʠʝʤʦʚ: 

.
m

M

 

 

;'06.0
4

47.0
51.0

n

v
k

".1.2'035.0
3

'06.0

m
M
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ3 

ʋʈɸʅʀɺɸʅʀɽ ʅʀɺɽʃʀʈʅʆʁ ʉɽʊʀ ʂʆʈʈɽʃɸʊʅʓʄ 

ʉʇʆʉʆɹʆʄ 

 

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʩʚʦʠʪʴ ʤʝʪʦʜʠʢʫ ʫʨʘʚʥʠʚʘʥʠʷ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ 

ʢʦʨʨʝʣʘʪʥʳʤ ʩʧʦʩʦʙʦʤ. 

ɿʘʜʘʥʠʝ 1 

ʅɸ = 100,000 ʤ; ʅɺ = 110,000 ʤ - ʦʪʤʝʪʢʠ ʠʩʭʦʜʥʳʭ ʧʫʥʢʪʦʚ. 

h (ʤ): 5+ʚ/1000; 5+ʬ/1000; 5+ʠ/1000 - ʠʟʤʝʨʝʥʥʳʝ ʧʨʝʚʳʰʝʥʠʷ. 

(ʚ - ʥʦʤʝʨ ʚʘʨʠʘʥʪʘ ʩʪʫʜʝʥʪʘ ʚ ʞʫʨʥʘʣʝ; ʬ ï ʢʦʣʠʯʝʩʪʚʦ ʙʫʢʚ ʚ 

ʬʘʤʠʣʠʠ; ʠ ï ʢʦʣʠʯʝʩʪʚʦ ʙʫʢʚ ʚ ʠʤʝʥʠ). 

S (ʢʤ) : 2; 2; 1 - ʜʣʠʥʳ ʭʦʜʦʚ. 

pi = c/Si: 0,5; 0,5; 1,0 - ʚʝʩʘ ʠʟʤʝʨʝʥʠʡ, ʩ = 1 - ʧʦʩʪʦʷʥʥʘʷ. 

 

ʉʆɼɽʈɾɸʅʀɽ ʀ ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʔ  

ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

1. ʋʩʣʦʚʥʳʝ ʫʨʘʚʥʝʥʠʷ ʠ ʚʝʩʦʚʘʷ ʬʫʥʢʮʠʷ ʚ ʥʠʚʝʣʠʨʥʦʡ 

ʩʝʪʠ 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʩʦʩʪʘʚʣʷʶʪʩʷ ʫʩʣʦʚʥʳʝ ʫʨʘʚʥʝʥʠʷ ʠ ʚʝʩʦʚʘʷ 

ʬʫʥʢʮʠʷ ʥʘ ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ.11: 

ʅɸ = 100,000 ʤ; ʅɺ = 110,000 ʤ - ʦʪʤʝʪʢʠ ʠʩʭʦʜʥʳʭ ʧʫʥʢʪʦʚ. 

h (ʤ): 5,005; 5,015; 5,001 - ʠʟʤʝʨʝʥʥʳʝ ʧʨʝʚʳʰʝʥʠʷ. 

S (ʢʤ) : 2; 2; 1 - ʜʣʠʥʳ ʭʦʜʦʚ. 

pi = c/Si: 0,5; 0,5; 1,0 - ʚʝʩʘ ʠʟʤʝʨʝʥʠʡ, ʩ = 1 - ʧʦʩʪʦʷʥʥʘʷ. 

 
ʈʠʩ.11. ʅʠʚʝʣʠʨʥʘʷ ʩʝʪʴ 

 

ʋʨʘʚʥʠʚʘʥʠʝ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ ʥʘʯʠʥʘʶʪ ʩ ʧʦʜʩʯʝʪʘ ʯʠʩʣʘ 

ʥʝʟʘʚʠʩʠʤʳʭ ʫʩʣʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʦ ʬʦʨʤʫʣʝ:  

r = n - t. 
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ɺ ʩʝʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ.1, ʯʠʩʣʦ ʠʟʤʝʨʝʥʥʳʭ ʧʨʝʚʳʰʝʥʠʡ:                        

n = 3. 

ʏʠʩʣʦ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʨʝʥʠʡ:  

t = 1 - ʢʦʣʠʯʝʩʪʚʫ ʚʥʦʚʴ ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʫʥʢʪʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, r = 2.  

ʉʦʩʪʘʚʠʤ ʫʩʣʦʚʥʳʝ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ. 

ɺ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ ʠʤʝʶʪ ʤʝʩʪʦ ʧʦʣʠʛʦʥʥʳʝ ʫʩʣʦʚʠʷ:  ʨʘʟʥʦʩʪʴ 

ʩʫʤʤʳ ʧʨʝʚʳʰʝʥʠʡ ʚ ʧʦʣʠʛʦʥʝ ʧʦʩʣʝ ʫʨʘʚʥʠʚʘʥʠʷ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʩʫʤʤʳ ʧʨʝʚʳʰʝʥʠʡ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ ʥʫʣʶ. 

ɺʳʙʠʨʘʶʪ ʥʝʟʘʚʠʩʠʤʳʝ ʧʦʣʠʛʦʥʳ - ʟʘʤʢʥʫʪʳʝ ʠʣʠ ʨʘʟʦʤʢʥʫʪʳʝ, 

ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ ʪʚʝʨʜʳʝ ʧʫʥʢʪʳ, ʚ ʢʦʣʠʯʝʩʪʚʝ r. ʅʘ ʩʭʝʤʝ ʩʝʪʠ 

ʧʦʢʘʟʳʚʘʶʪ ʥʦʤʝʨʘ ʚʳʙʨʘʥʥʳʭ ʧʦʣʠʛʦʥʦʚ ʠ ʩʪʨʝʣʢʦʡ ʥʘʧʨʘʚʣʝʥʠʝ 

ʩʫʤʤʠʨʦʚʘʥʠʷ ʧʨʝʚʳʰʝʥʠʡ ʚ ʧʦʣʠʛʦʥʝ. ɽʩʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʭʦʜʘ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʫʤʤʠʨʦʚʘʥʠʷ ʧʨʝʚʳʰʝʥʠʡ ʚ ʧʦʣʠʛʦʥʝ ʩʦʚʧʘʜʘʝʪ, ʟʥʘʢ ʫ 

ʧʨʝʚʳʰʝʥʠʷ "ʧʣʶʩ", ʝʩʣʠ ʥʝ ʩʦʚʧʘʜʘʝʪ, ʧʨʝʚʳʰʝʥʠʝ ʩʣʝʜʫʝʪ ʚʟʷʪʴ ʩʦ 

ʟʥʘʢʦʤ "ʤʠʥʫʩ".  

ʋʩʣʦʚʥʳʝ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʝ: 

ʌj (y1 + ɜ1, y2 + ɜ2, ..., yn + ɜn) = 0 

ɼʣʷ ʩʝʪʠ ʥʘ ʨʠʩ.1 ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʠʤʝʝʪ ʚʠʜ:  

                                                (1) 

ʉʠʩʪʝʤʘ (1) ʣʠʥʝʡʥʦʛʦ ʚʠʜʘ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʢ ʫʩʣʦʚʥʳʤ ʫʨʘʚʥʝʥʠʷʤ 

ʧʦʧʨʘʚʦʢ ʜʦʩʪʘʪʦʯʥʦ ʚʳʯʠʩʣʠʪʴ ʥʝʚʷʟʢʠ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʚʳʨʘʟʠʪʴ ʚ 

ʩʘʥʪʠʤʝʪʨʘʭ ʠʣʠ ʤʠʣʣʠʤʝʪʨʘʭ, ʯʪʦʙʳ ʧʦʨʷʜʦʢ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ 

ʥʝʚʷʟʦʢ ʙʳʣ ʦʜʠʥʘʢʦʚ.  

                                                 

ʋʩʣʦʚʥʳʝ ʫʨʘʚʥʝʥʠʷ ʧʦʧʨʘʚʦʢ ʠʤʝʶʪ ʚʠʜ:  

.                                                                    (2)         

ʉʦʩʪʘʚʠʤ ʚʝʩʦʚʫʶ ʬʫʥʢʮʠʶ: 

F = F(y1 + ɜ1, y2 + ɜ2, ..., yn + ɜn) = f0 + f1ɜ1 + f2ɜ2 + ... + fnɜn. 

ɺ ʢʘʯʝʩʪʚʝ ʚʝʩʦʚʦʡ ʬʫʥʢʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʟʷʪʴ ʦʪʤʝʪʢʫ 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʪʦʯʢʠ ʠ ʟʘʧʠʩʘʪʴ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʯʝʨʝʟ 

ʫʨʘʚʥʝʥʥʳʝ ʧʨʝʚʳʰʝʥʠʷ ʦʪ ʙʣʠʞʘʡʰʝʛʦ ʠʩʭʦʜʥʦʛʦ ʧʫʥʢʪʘ.  

.   (3) 

2. ʉʦʩʪʘʚʣʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʢʦʨʨʝʣʘʪ 

ʆʪ ʫʩʣʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ ʧʝʨʝʭʦʜʷʪ ʢ ʩʠʩʪʝʤʝ ʥʦʨʤʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʢʦʨʨʝʣʘʪ.  

ʇʫʩʪʴ r = 2 ʠ ʦʪ ʩʠʩʪʝʤʳ ʫʩʣʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ: 

. 

ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʡʪʠ ʢ ʩʠʩʪʝʤʝ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʢʦʨʨʝʣʘʪ:  
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. 

ʇʦʜʣʝʞʠʪ ʦʮʝʥʢʝ ʪʦʯʥʦʩʪʠ ʚʝʩʦʚʘʷ ʬʫʥʢʮʠʷ:  

. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʩʣʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʬʫʥʢʮʠʠ 

ʟʘʧʠʩʳʚʘʶʪ ʧʦ ʩʪʦʣʙʮʘʤ ʚ ʪʘʙʣ. 3. ʇʦʜ ʪʘʙʣʠʮʝʡ ʧʦʤʝʱʘʶʪ 

ʚʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʢʦʨʨʝʣʘʪ, ʘ ʪʘʢʞʝ ʚʝʣʠʯʠʥʳ [ˊaf], [ˊbf], [ˊff], ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʬʫʥʢʮʠʠ. ʉʪʦʣʙʮʳ pɜ ʠ ɜ ʟʘʧʦʣʥʷʶʪ 

ʧʦʟʜʥʝʝ.  
ʊʘʙʣ. 3 

ˉ 

ʧ/ʧ 
 ́

a 

k1 

b 

k2 

ä S pv v 

1 1́       

2 2́       

é é é é é é   

n ń an bn än Sn   

  [a] [b] [f] [S]  [pv
2
] 

  [áa] [áb] [áf] [ˊaS]   

   [b́b] [b́f] [b́S]   

    [f́f] [f́S]   

 

ɻʜʝ [a], [b], [f], [S] - cʫʤʤʳ ʯʠʩʝʣ ʧʦ ʩʪʦʣʙʮʘʤ.  

[ áa] = ́ 1a1a1 + ́ 2a2a2 + ... + ́ nanan;  

[ áb] = ́ 1a1b1 + ́ 2a2b2 + ... + ́ nanbn ʠ ʪ.ʜ. 

í = 1/pi - ʦʙʨʘʪʥʳʡ ʚʝʩ ʨʝʟʫʣʴʪʘʪʘ ʠʟʤʝʨʝʥʠʷ.  

ɼʣʷ ʢʦʥʪʨʦʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʚʳʯʠʩʣʝʥʠʡ ʧʦ ʩʪʨʦʢʘʤ ʪʘʙʣʠʮʳ 

ʥʘʭʦʜʷʪ ʩʫʤʤʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ:  

Si = ai + bi + fi (i = 1, 2, ..., n).   (4) 

ʉʫʤʤʠʨʦʚʘʥʠʝ ʣʝʚʳʭ ʠ ʧʨʘʚʳʭ ʯʘʩʪʝʡ ʨʘʚʝʥʩʪʚʘ (4) ʜʘʝʪ ʢʦʥʪʨʦʣʴ 

ʚʳʯʠʩʣʝʥʠʷ Si:  

[S] = [a] + [b] + [f].    

ʋʤʥʦʞʘʷ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʯʘʩʪʴ ʨʘʚʝʥʩʪʚʘ (4) ʥʘ ˊiai, ʥʘ ˊibi, ʥʘ ˊif i ʠ 

ʩʢʣʘʜʳʚʘʷ ʧʦ ʩʪʦʣʙʮʘʤ, ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʨʘʚʝʥʩʪʚʘ:  

.                                              (5)        

ʅʘʧʨʘʚʣʝʥʠʝ ʩʫʤʤʠʨʦʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʠ ʩʚʝʨʭʫ 

ʚʥʠʟ ʠ ʥʘʧʨʘʚʦ.  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʩʣʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʬʫʥʢʮʠʠ ʧʦʤʝʱʘʝʤ ʚ ʪʘʙʣ.4.  
ʊʘʙʣ. 4. 

ˉ 

ʠʟʤʝʨ. 
ʧ 

ʘ                     

k1 

b                               

k2 
f S pv v 
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1 2 1  1 2 -0,40 -0,80 

2 2 1 1  2 -0,60 -1,20 

3 1  -1  -1 0,20 0,20 

  2 0 1 3   

  4 2 2 8   

   3 0 5 [pvv]=1,08  

    2 4 [-kw]=1,08  

 

- ʩʠʩʪʝʤʘ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʢʦʨʨʝʣʘʪ.  

    6ʢ1 + 5ʢ2 + 3,4 = 0 - ʩʫʤʤʘʨʥʦʝ ʫʨʘʚʥʝʥʠʝ.  

 

3. ʈʝʰʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʢʦʨʨʝʣʘʪ ʤʝʪʦʜʦʤ  ɻʘʫʩʩʘ 

(ʪʘʙʣ.5) 
ʊʘʙʣ.5. 

ˉ /ˉ ŭx1 ŭx2 l F × ʢʦʥʪʨʦʣʴ 

1(ʘ) [paa] [pab] [pal]  f1 =[paS]+f 1 

[paa]+ [pab]+ 

[pal]  =×1 

2(ʵ) -1 
    

 

3(b)  [pbb] [pbl]  f2  [pbb]+[pbl]= ×2 

4(b1)  [bb1]  [bl 1]  f21   

5(ʵ)  -1 
   

 

 

 
 

 
 

 ï ʩʫʤʤʘ [pll] ʠ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʯʠʩʝʣ ʵʣʠʤʠʥʘʮʠʦʥʥʳʭ ʩʪʨʦʢ l ʥʘ ʚʳʰʝʩʪʦʷʱʠʝ ʯʠʩʣʘ 

ʪʦʛʦ ʞʝ ʩʪʦʣʙʮʘ. 

 - ʩʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʯʠʩʝʣ ʵʣʠʤʠʥʘʮʠʦʥʥʳʭ 

ʩʪʨʦʢ ʩʪʦʣʙʮʘ F ʥʘ ʚʳʰʝʩʪʦʷʱʠʝ ʯʠʩʣʘ ʪʦʛʦ ʞʝ ʩʪʦʣʙʮʘ (ʟʥʘʢ ʤʠʥʫʩ 

ʦʪʙʨʘʩʳʚʘʝʪʩʷ). 

4. ɺʳʯʠʩʣʝʥʠʝ ʧʦʧʨʘʚʦʢ 

ʇʦʧʨʘʚʢʠ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 
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ʇʦʧʨʘʚʢʠ ʚʳʯʠʩʣʷʶʪ ʚ ʪʘʙʣ. 2, ʚʥʘʯʘʣʝ piɜi, ʢʘʢ ʩʫʤʤʫ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʧʦ ʩʪʨʦʢʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʩʣʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʨʨʝʣʘʪʳ, ʟʘʪʝʤ ɜi: 

  

ʇʦʩʣʝ ʵʪʦʛʦ ʜʝʣʘʶʪ ʢʦʥʪʨʦʣʴ ʧʦʧʨʘʚʦʢ: 

  

. 

ɺʳʯʠʩʣʠʤ ʧʦʧʨʘʚʢʠ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʧʨʠʤʝʨʘ: 

 , 

 

 
ɼʣʷ ʢʦʥʪʨʦʣʷ ʧʦʧʨʘʚʢʠ ʧʦʜʩʪʘʚʣʷʶʪ ʚ ʫʩʣʦʚʥʳʝ ʫʨʘʚʥʝʥʠʷ: 

. 

. 

5. ɺʳʯʠʩʣʝʥʠʝ ʫʨʘʚʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠʟʤʝʨʝʥʥʳʭ ʚʝʣʠʯʠʥ 

ʋʨʘʚʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

ii vhih  

ɼʣʷ ʥʘʰʝʛʦ ʧʨʠʤʝʨʘ: 

1. 4,9970; 

2. 5,0030; 

3. 5,0030. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʫʨʘʚʥʠʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʜʩʪʘʚʣʷʶʪ ʚ 

ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ: 

00030,50030,5h)2

0000,100030,59970,4)(h 1)

32

21

h

HHh AB                        

ɺʳʯʠʩʣʷʝʪʩʷ ʦʪʤʝʪʢʘ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʫʥʢʪʘ: 

)(9970,1049970,4000,100

hH 1I

ʤH

H

I

A  

6. ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʫʨʘʚʥʠʚʘʥʠʷ 

ɼʣʷ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʚʳʯʠʩʣʷʶʪ: 

- ʩʨʝʜʥʶʶ ʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ ʝʜʠʥʠʮʳ ʚʝʩʘ. 
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r

pv2

  (6) 

- ʩʨʝʜʥʶʶ ʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ ʬʫʥʢʮʠʠ. 

F

F

1
m

P

  (7) 

ɺʳʧʦʣʥʠʤ ʦʮʝʥʢʫ ʪʦʯʥʦʩʪʠ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʫʨʘʚʥʠʚʘʥʠʷ ʜʣʷ 

ʥʘʰʝʛʦ ʧʨʠʤʝʨʘ: 

- ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʝʜʠʥʠʮʳ ʚʝʩʘ (ʧʨʝʚʳʰʝʥʠʷ ʧʦ 

ʭʦʜʫ ʚ 1 ʢʤ). 

 

)(73.0
2

08,1

r

pv2

ʩʤ
 

- ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʬʫʥʢʮʠʠ. 

 

)(52,050,073,0
1

m
F

F ʩʤ
P

 

 

ɿʘʜʘʥʠʝ 2: 

ɺr ʧʦʣʥʠʪʴ ʫʨʘʚʥʠʚʘʥʠʝ ʠʟʤʝʨʝʥʥʳʭ ʧʨʝʚʳʰʝʥʠʡ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʦʪʤʝʪʢʠ ʪʦʯʝʢ 1, 2, 3 ʩʦʛʣʘʩʥʦ ʟʘʜʘʥʥʦʤʫ ʚʘʨʠʘʥʪʫ (ʪʘʙʣ. 6) ʠ ʩʭʝʤʝ 

ʩʝʪʠ; ʦʧʨʝʜʝʣʠʪʴ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʫʨʘʚʥʝʥʥʦʡ 

ʦʪʤʝʪʢʠ ʪʦʯʢʠ 1 ʠ ʫʨʘʚʥʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʘʟʥʦʩʪʠ ʦʪʤʝʪʦʢ ʅ2 ï ʅ3. 
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ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 
ʊʘʙʣ.6. 

ˉ ʅʘʟʚʘʥʠʷ ʇʨʝʚʳʰ. 

h, ʤ 

ɼʣʠʥʘ 

L, ʢʤ 

ʇʨʝʚʳʰ. 

h, ʤ 

ɼʣʠʥʘ 

L,ʢʤ 

ʇʨʝʚʳʰ. 

h, ʤ 

ɼʣʠʥʘ 

L, ʢʤ  ʭʦʜʦʚ 

 

1 

 

2-3 
ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 ɺʘʨʠʘʥʪ 3 

ī2,639 6,4 ī2,758 4,2 ī5,689 7,0 

2 2-4 +5,321 7,2 +4,396 7,3 +2,547 9,1 

3 3-4 +7,992 3,5 +7,196 5,6 +8,287 6,3 

4 3-5 +4,562 7,5 +6,205 8,2 +4,625 9,6 

5 4-5 ī3,455 4,5 ī1,022 4,8 ī3,703 5,8 

6 4-1 +0,181 5,2 +1,102 6,0 +2,959 6,5 

7 5-1 +3,624 6,4 +2,103 7,5 +6,629 8,8 

 

 

 

1 2-3 ɺʘʨʠʘʥʪ 4 ɺʘʨʠʘʥʪ 5 ɺʘʨʠʘʥʪ 6 

ī8,236 8,6 ī6,283 5,6 ī8,243 8,4 

2 2-4 +4,088 12,3 +3,102 6,9 +1,967 7,2 

3 3-4 +12,371 7,1 +9,352 4,3 +10,169 6,3 

4 3-5 +6,954 10,6 +5,628 7,8 +2,741 9,4 

5 4-5 ī5,441 9,0 ī3,681 5,6 ī7,396 7,8 

6 4-1 +1,406 11,0 +2,451 4,3 +3,571 9,6 

7 5-1 +6,829 9,8 +6,157 6,7 +11,003 8,0 

1 2-3 ɺʘʨʠʘʥʪ 7 ɺʘʨʠʘʥʪ 8 ɺʘʨʠʘʥʪ 9 

ī6,183 3,8 ī2,791 7,2 ī4,538 8,1 

2 2-4 +2,547 6,0 +5,153 8,5 +3,263 7,5 

3 3-4 +8,703 5,2 +7,891 4,8 +7,770 5,2 

4 3-5 +3,446 7,3 +6,136 8,3 +4,574 8,0 

5 4-5 5,232 4,8 ī1,718 6,1 ī3,234 4,3 

6 4-1 +2,996 6,1 +0,412 7,2 +2,279 8,7 

7 5-1 +8,258 6,8 +2,166 9,1 +5,528 7,4 

1 2-3 ɺʘʨʠʘʥʪ 10 ɺʘʨʠʘʥʪ 11 ɺʘʨʠʘʥʪ 12 

ī3,657 10,5 ī4,927 6,9 ī5,329 15,3 

2 2-4 +4,729 12,8 +5,012 5,4 +2,671 13,9 

3 3-4 +8,428 8,0 +9,913 4,0 +8,017 9,8 

4 3-5 +5,543 11,6 +6,895 8,4 +2,559 14,5 

5 4-5 ī2,842 6,9 ī3,044 5,6 ī5,417 8,6 

6 4-1 +0,768 10,1 +0,548 9,1 +2,820 14,5 

7 5-1 +3,593 9,7 +3,620 7,3 +8,217 12,7 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ. 6 

ˉ ʅʘʟʚʘʥʠʷ ʇʨʝʚʳʰ. 

h, ʤ 

ɼʣʠʥʘ 

L, ʢʤ 

 

ʇʨʝʚʳʰ. 

h, ʤ 

ɼʣʠʥʘ 

L, ʢʤ 

 

ʇʨʝʚʳʰ. 

h, ʤ 

ɼʣʠʥʘ 

L, ʢʤ 

 ʭʦʜʘ ʭʦʜʦʚ 

 

1 

 

2-3 

ɺʘʨʠʘʥʪ 13 ɺʘʨʠʘʥʪ 14 ɺʘʨʠʘʥʪ 15 

ī8,693 7,5 ī7,659 6,2 ī6,072 7,8 

2 2-4 +4,767 8,2 +0,986 5,3 +2,693 6,2 

3 3-4 +13,434 5,1 +8,671 4,5 +8,798 5,0 

4 3-5 +9,547 6,7 +4,516 7,8 +3,626 9,0 

5 4-5 ī3,855 3,8 ī4,198 5,4 ī5,191 4,6 

6 4-1 +0,773 9,0 +4,501 8,7 +2,807 7,1 

7 5-1 +4,641 6,9 +8,673 7,6 +7,987 6,8 

 

1 

 

2-3 

ɺʘʨʠʘʥʪ 16 ɺʘʨʠʘʥʪ 17 ɺʘʨʠʘʥʪ 18 

ī4,568 9,1 ī3,762 6,9 ī6,072 7,8 

2 2-4 +5,219 8,5 +3,275 6,0 +2,693 6,2 

3 3-4 +9,832 6,2 +6,986 4,3 +8,798 5,0 

4 3-5 +7,673 7,4 +2,514 7,0 +3,626 9,0 

5 4-5 ī2,187 4,6 ī4,442 3,4 ī5,191 4,6 

6 4-1 +0,285 8,3 +2,284 8,1 +2,807 7,1 

7 5-1 +2,461 6,7 +6,749 7,6 +7,987 6,8 

 

1 

 

2-3 

ɺʘʨʠʘʥʪ 19 ɺʘʨʠʘʥʪ 20 

ī8,901 12,1 ī4,249 10,1 

2 2-4 +1,798 10,9 +5,391 9,4 

3 3-4 +10,663 7,2 +9,600 5,8 

4 3-5 +4,139 8,0 +5,740 7,2 

5 4-5 ī6,500 6,3 ī3,886 4,1 

6 4-1 +3,767 9,3 +0,166 8,9 

7 5-1 +10,294 8,1 +3,993 7,3 
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ʈʠʩ. 12. ʉʭʝʤʘ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ 

 

1. ʉʦʜʝʨʞʘʥʠʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 

2.1.ɺʳʯʝʨʪʠʪʴ ʩʭʝʤʫ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ (ʨʠʩ.12). ʏʠʩʣʦ ʧʦʣʠʛʦʥʦʚ 

(ʚʢʣʶʯʘʷ ʬʠʢʪʠʚʥʳʝ) ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ ʯʠʩʣʫ ʫʩʣʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ, 

ʪ.ʝ. r = n-t,ʛʜʝ n ï ʯʠʩʣʦ ʭʦʜʦʚ; tï ʯʠʩʣʦ ʫʟʣʦʚʳʭ (ʦʧʨʝʜʝʣʷʝʤʳʭ) ʪʦʯʝʢ. 

ʅʘ ʩʭʝʤʝ ʦʙʦʟʥʘʯʠʪʴ ʥʦʤʝʨʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʭʦʜʦʚ, ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʦʜʩʯʝʪʘ ʥʝʚʷʟʦʢ ʚ ʧʦʣʠʛʦʥʘʭ. 

2.2.ʉʦʩʪʘʚʠʪʴ ʩʠʩʪʝʤʫ ʫʩʣʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʠʜʘ 

ɸrnVn1 + Wr1 = 0.  (7) 

ʛʜʝ ɸrn ï ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ; Vn1 ï ʚʝʢʪʦʨ ʧʦʧʨʘʚʦʢ; Wr1  ï 

ʚʝʢʪʦʨ ʥʝʚʷʟʦʢ. 

2.3. ɺʳʯʠʩʣʠʪʴ ʩʚʦʙʦʜʥʳʝ ʯʣʝʥʳ ʧʦ ʬʦʨʤʫʣʝ: 
3

1

jw
i

ih (8) 

ʛʜʝ wj ī ʥʝʚʷʟʢʘ ʩʫʤʤʳ ʧʨʝʚʳʰʝʥʠʡ ʧʦʣʠʛʦʥʘ; hi ī ʧʨʝʚʳʰʝʥʠʝ. 

2.4. ʉʦʩʪʘʚʠʪʴ ʦʮʝʥʦʯʥʳʝ ʬʫʥʢʮʠʠ. ɺ ʦʮʝʥʢʫ ʪʦʯʥʦʩʪʠ ʚʢʣʶʯʠʪʴ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʠʭ ʢʚʘʜʨʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʫʨʘʚʥʝʥʥʦʡ 

ʦʪʤʝʪʢʠ ʪʦʯʢʠ 1 ʠ ʫʨʘʚʥʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʘʟʥʦʩʪʠ ʦʪʤʝʪʦʢ ʪʦʯʝʢ 2 ʠ 1. 

F1 = HB - h6; F2 = H2 - H3 = - h4. 

2.5.  ɺʳʯʠʩʣʠʪʴ ʚʝʩʘ ʧʨʝʚʳʰʝʥʠʡ ʧʦ ʬʦʨʤʫʣʝ: 

Pi = 4ʢʤ/Si , 

ʛʜʝ Si ī ʜʣʠʥʘ ʭʦʜʘ. 

2.6. ʉʦʩʪʘʚʠʪʴ ʪʘʙʣʠʮʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʩʣʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ, 

ʦʮʝʥʦʯʥʳʭ ʬʫʥʢʮʠʡ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʩʫʤʤ. ɿʥʘʢʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʫʩʣʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʨʘʚʥʳʭ Ñ1 ʠ 0, ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʧʨʘʚʠʣʫ: "+", ʝʩʣʠ 

ʥʘʧʨʘʚʣʝʥʠʝ i-ʛʦ ʭʦʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʜʩʯʝʪʘ ʥʝʚʷʟʦʢ j-ʛʦ 

ʧʦʣʠʛʦʥʘ, 
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ʠ"-",ʝʩʣʠ ʥʘʦʙʦʨʦʪ. 

2.7. ʉʦʩʪʘʚʠʪʴ ʪʘʙʣʠʮʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʢʦʨʨʝʣʘʪ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʦʙʨʘʪʥʳʭ 

ʚʝʩʦʚ ʦʮʝʥʦʯʥʳʭ ʬʫʥʢʮʠʡ.  

ʂʦʥʪʨʦʣʝʤ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʨʘʚʝʥʩʪʚ: 

[ áa]+[ áb]+[ ác]+ [ ád]=[ ás]1+F1+F2=[ ás]2; 

                   [ d́a]+[ d́b]+[ d́c]+[ d́d]=[ d́s]1+F1+F2=[ d́s]2.      (9) 

ʛʜʝ ˊi ï ʚʝʩ, ʨʘʚʥʳʡ 1/ʈi;  

ai, bi, ci, di  - ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʩʣʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ.  

2.8.  ʈʝʰʠʪʴ ʥʦʨʤʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʤʘʪʨʠʯʥʳʤ ʤʝʪʦʜʦʤ. 

[ áS]K1+[ b́S]K2+[ ćS]K3+[ d́S]K4+[w]=0    (10) 

ʛʜʝ K iï ʢʦʨʨʝʣʘʪʘ. 

 2.9. ɺʳʯʠʩʣʠʪʴ ʧʦʧʨʘʚʢʠ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ: 

vi = ˊiaiK i + ˊibiK2 + é + ˊiqiKr.    (11) 

2.10.  ɺʳʯʠʩʣʠʪʴ ʫʨʘʚʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʝʚʳʰʝʥʠʡ: 

hʫʨ= hʠʟʤ+ v.    (12) 

ʇʦʜʩʪʘʚʠʪʴ ʠʭ ʚ ʧʦʩʣʝʜʥʝʝ ʫʩʣʦʚʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʢʦʥʪʨʦʣʷ. 

2.11.  ɺʳʯʠʩʣʠʪʴ ʫʨʘʚʥʝʥʥʳʝ ʦʪʤʝʪʢʠ ʪʦʯʝʢ: 

Hj= HʠʩʭÑhi.    (13) 

2.12. ʆʮʝʥʠʪʴ ʪʦʯʥʦʩʪʴ ʧʦ ʬʦʨʤʫʣʘʤ: 

r

][PV2

 

ʛʜʝ Õ ī ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʝʜʠʥʠʮʳ ʚʝʩʘ; 

1m FP  

ʛʜʝ m ī ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʬʫʥʢʮʠʠ. 

 

3. ʂʦʥʪʨʦʣʴʥʳʡ ʧʨʠʤʝʨ ʚʳʯʠʩʣʝʥʠʡ ʜʣʷ ʚʘʨʠʘʥʪʘ 5 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʫʨʘʚʥʠʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.7 
ʊʘʙʣ.7. 

ʅʦʤʝʨ    

ʭʦʜʘ 

ʀʟʤʝʨʝʥʥʦʝ 

ʧʨʝʚʳʰʝʥʠʝ, ʤ 
ɼʣʠʥʘ ʭʦʜʘ, ʢʤ 

ʋʨʘʚʥʝʥʥʦʝ 

ʧʨʝʚʳʰʝʥʠʝ, ʤ 

1 ī6,283 5,6 ī6,2736 

2 +3,102 6,9 +3,0751 

3 +9,352 4,3 +9,3487 

4 +5,628 7,8 +5,6470 

5 ī3,681 5,6 ī3,7017 

6 +2,451 4,3 +2,4469 

7 +6,157 6,7 +6,1486 

 

 

ʉʦʩʪʘʚʠʤ ʫʩʣʦʚʥʳʝ ʫʨʘʚʥʝʥʠʷ.  

ʇʦ ʟʘʤʢʥʫʪʳʤ ʧʦʣʠʛʦʥʘʤ ʠʤʝʝʤ: 
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h1 ï h2 + h3 + w1 = 0; 

   īh3 + h4 ï h5 + w2 = 0; 

     h5 ï h6 + h7 + w3 = 0. 

 

ʇʦ ʬʠʢʪʠʚʥʦʤʫ ʧʦʣʠʛʦʥʫ ʠʤʝʝʤ: 

HA ï HB + h2 + h6 + w4 = 0. 

ɺʳʯʠʩʣʠʤ ʩʚʦʙʦʜʥʳʝ ʯʣʝʥʳ: 

w1 = ī 6,283 ï 3,102 + 9,352 = ī33 ʤʤ; 

 w2 = ī 9,352 + 5,628 + 3,681 = ī43 ʤʤ; 

w3 = ī 3,681 ï 2,451 + 6,157 = 25 ʤʤ; 

                  w4 = 540,115 ï 545, 637 + 3,102 + 2,451 = 31 ʤʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʣʦʚʥʳʝ ʫʨʘʚʥʝʥʠʷ ʠʤʝʶʪ ʚʠʜ: 

v1 ï v2 + v3 ï 33 = 0; 

ī v3 + v4 ï v5 ï 43 = 0;  

v5 + v7 ï v6 + 25 = 0;  

v2 + v6 +31 = 0. 

ʉʦʩʪʘʚʠʤ ʦʮʝʥʦʯʥʳʝ ʬʫʥʢʮʠʠ: 

F1 = HB ï h6; F2 = H2 ï H3 = ī h4. 

ɺʳʯʠʩʣʠʤ ʚʝʩʘ ʧʨʝʚʳʰʝʥʠʡ (ʪʘʙʣ.8). 
ʊʘʙʣ.8 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʩʣʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ˉ 

ʠʟʤʝʨʝʥʠ

 ̫

 

P 

 

 

a 

 

 

b 

 

 

c 

 

 

d 

 

 

S1 

 

 

F1 

 

 

F2 

 

 

S2 

 

 

PV2 

 

1 0,71 1    1   1 62,99 

2 0,58 ī1   1 0   0 416,99 

3 0,93 1 ī1   0   0 9,83 

4 0,51  1   1  ī1 0 183,96 

5 0,71  ī1 1  0   0 306,27 

6 0,93   ī1 1 0 ī1  ī1 16,24 

7 0,60   1  1   1 42,51 

W ï ī33 ī43 25 31 ï ï ï [PV2] =1038,78 

 

ʉʦʩʪʘʚʠʤ ʪʘʙʣʠʮʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʩʣʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ, 

ʦʮʝʥʦʯʥʳʭ ʬʫʥʢʮʠʡ ʢʦʥʪʨʦʣʴʥʳʭ ʩʫʤʤ (ʪʘʙʣ. 9, 10). 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʢʦʨʨʝʣʘʪ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʦʙʨʘʪʥʳʭ ʚʝʩʦʚ ʦʮʝʥʦʯʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 11. 
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ʊʘʙʣ. 9 

ɺʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

 ̄
=́1/

P 
á b́ ć d́ Ś1 F́1 F́2 Ś2 V, ʤʤ 

1 1,41 1,41    1,41   1,41 9,37 

2 1,72 -1,72   1,72 0   0 -26,92 

3 1,08 1,08 -1,08   0   0 -3,29 

4 1,96  1,96   1,96  -1,96 0 19,02 

5 1,41  -1,41 1,41  0   0 -20,67 

6 1,08   -1,08 1,08 0 -1,08  -1,08 -4,07 

7 1,67   1,67  1,67   1,67 -8,4 

K ---- 6,68 9,69 -5,04 -8,91 ---- ---- ---- -[KW]=  1039,29 

 
ʊʘʙʣ. 10 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʂʦʵʬʬʠ-

ʮʠʝʥʪ 

 

 

a] 

 

 

b] 

 

 

c] 

 

 

d] 

 

 

S1] 

 

 

F1] 

 

 

F2] 

 

S2] 

[ˊa 4,21 -1,08 0 ī1,72 1,41 0 0 1,41 

[ˊb  4,45 -1,41 0 1,96 0 ī1,96 0 

[ˊc   4,16 ī1,08 1,67 1,08 0 2,75 

[ˊd    2,80 0 ī1,08 0 ī1,08 

[ˊF     0 1,08 1,96 0 

 

 

ʅʦʨʤʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʨʝʰʠʤ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ ʚ ʪʘʙʣ.11.  
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ʊʘʙʣ.11 

ˉ /ˉ ŭx1 ŭx2 l F × ʢʦʥʪʨʦʣʴ 

1(ʘ) [paa] [pab] [pal]  f1 =[paS]+f 1 

[paa]+ [pab]+ 

[pal]  =×1 

2(ʵ) -1 
    

 

3(b)  [pbb] [pbl]  f2  [pbb]+[pbl]= ×2 

4(b1)  [bb1]  [bl 1]  f21   

5(ʵ)  -1 
   

 

 
 

 
 

 ï ʩʫʤʤʘ [pll] 

ʠ ʧʨʦʠʟʚʝʜʝʥʠʝ ʯʠʩʝʣ ʵʣʠʤʠʥʘʮʠʦʥʥʳʭ ʩʪʨʦʢ l ʥʘ ʚʳʰʝʩʪʦʷʱʠʝ ʯʠʩʣʘ 

ʪʦʛʦ ʞʝ ʩʪʦʣʙʮʘ. 

  - ʩʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʯʠʩʝʣ 

ʵʣʠʤʠʥʘʮʠʦʥʥʳʭ ʩʪʨʦʢ ʩʪʦʣʙʮʘ F ʥʘ ʚʳʰʝʩʪʦʷʱʠʝ ʯʠʩʣʘ ʪʦʛʦ ʞʝ 

ʩʪʦʣʙʮʘ (ʟʥʘʢ ʤʠʥʫʩ ʦʪʙʨʘʩʳʚʘʝʪʩʷ). 

ʇʦ ʬʦʨʤʫʣʝ (5) ʚʳʯʠʩʣʠʤ ʧʦʧʨʘʚʢʠ vi (ʪʘʙʣ. 9). ʇʦʜʩʪʘʚʠʤ 

ʧʦʧʨʘʚʢʠ ʚ ʫʩʣʦʚʥʳʝ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʢʦʥʪʨʦʣʷ: 

 

9,37 + 26,92 ï 3,29 ï 33 = 0; 

3,29 + 19,02 20,67 ï 43 =ī0,02; 

ī20,67 ï 8,4 + 4,07 ï 25 = 0; 

ī26,92 ï 4,07 + 31 = 001. 

ɺʳʯʠʩʣʠʤ ʫʨʘʚʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʝʚʳʰʝʥʠʡ (ʪʘʙʣ. 7). ʇʦʜʩʪʘʚʠʤ 

ʠʭ ʚ ʧʦʩʣʝʜʥʝʝ ʫʩʣʦʚʥʦʝ ʫʨʘʚʥʝʥʠʝ: 
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HA ï HB + h2 + h6 = 540,115 ï 545,637 + 3,0751 +2,4469 = 0. 

ɺʳʯʠʩʣʠʤ ʫʨʘʚʥʝʥʥʳʝ ʦʪʤʝʪʢʠ ʪʦʯʝʢ: 

 

H1= HA+ h2,ʫʨ=540,115 + 3,0751 = 543,1901 ʤ; 

 

H2= HA+ h1,yp=540,115 ï 6,2736 = 533,8414 ʤ; 

 

H3= HB+ h7,yp=545,637 ï 6,1486 = 539,4884 ʤ. 

 

ʉʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʝʜʠʥʠʮʳ ʚʝʩʘ: 

).(1,16
4

78,1038][PV2

ʤʤ
r

 

ʉʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʫʨʘʚʥʝʥʥʦʛʦ ʧʨʝʚʳʰʝʥʠʷ h6: 

)(78,10448,01,16mF1 ʤʤ 

ʉʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʬʫʥʢʮʠʠ F2 = H2 ï H1: 

)(48,14644,01,16mF1 ʤʤ 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ4 

ʋʈɸɺʅʀɺɸʅʀɽ ɻɽʆɼɽɿʀʏɽʉʂʀʍ ʇʆʉʊʈʆɽʅʀʁ 

ʇɸʈɸʄɽʊʈʀʏɽʉʂʀʄ ʉʇʆʉʆɹʆʄ 

 

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʩʚʦʠʪʴ ʤʝʪʦʜʠʢʫ ʫʨʘʚʥʠʚʘʥʠʷ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ. 

 

ɿʘʜʘʥʠʝ 1 

ʅɸ = 100,000 ʤ; ʅɺ = 115,000 ʤ - ʦʪʤʝʪʢʠ ʠʩʭʦʜʥʳʭ ʧʫʥʢʪʦʚ. 

h (ʤ): 5,023+0,0ʠʠ; 10,012+0,0ʚʚ; 9,990+0,0ʆʪʆʪ; -10,005+0,0ʬʬ - 

ʠʟʤʝʨʝʥʥʳʝ ʧʨʝʚʳʰʝʥʠʷ. 

(ɺ - ʥʦʤʝʨ ʚʘʨʠʘʥʪʘ ʩʪʫʜʝʥʪʘ ʚ ʞʫʨʥʘʣʝ; ʌ ï ʢʦʣʠʯʝʩʪʚʦ ʙʫʢʚ ʚ 

ʬʘʤʠʣʠʠ; ʀ ï   ʢʦʣʠʯʝʩʪʚʦ ʙʫʢʚ ʚ ʠʤʝʥʠ, ʆʪ - ʢʦʣʠʯʝʩʪʚʦ ʙʫʢʚ ʚ 

ʦʪʯʝʩʪʚʝ). 

S (ʢʤ): 2; 4; 4; 2 - ʜʣʠʥʳ ʭʦʜʦʚ.  

pi = c/Si: 2; 1; 1; 2 - ʚʝʩʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ (ʩ = 4). 

 

ʉʆɼɽʈɾɸʅʀɽ ʀ ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʔ 

ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

ʉʦʩʪʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ ʜʣʷ ʥʠʚʝʣʠʨʥʦʡ 

ʩʝʪʠ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩ.13.  

 

 
ʈʠʩ.13. ʉʭʝʤʘ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʅɸ = 100,000 ʤ; ʅɺ = 115,000 ʤ - ʦʪʤʝʪʢʠ ʠʩʭʦʜʥʳʭ ʧʫʥʢʪʦʚ. 

h (ʤ): 5,023; 10,012; 9,990; -10,005 - ʠʟʤʝʨʝʥʥʳʝ ʧʨʝʚʳʰʝʥʠʷ. 

S (ʢʤ): 2; 4; 4; 2 - ʜʣʠʥʳ ʭʦʜʦʚ. 

pi = c/Si: 2; 1; 1; 2 - ʚʝʩʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ (ʩ = 4 ). 

ɺ ʜʘʥʥʦʡ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ ʯʠʩʣʦ ʠʟʤʝʨʝʥʠʡ n = 4, ʯʠʩʣʦ 

ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʨʝʥʠʡ t = 2. ɼʚʘ ʧʘʨʘʤʝʪʨʘ ʭ1 ʠ ʭ2 - ʦʪʤʝʪʢʠ ʚʥʦʚʴ 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʫʥʢʪʦʚ. 

ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ ʩʦʩʪʘʚʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

Fi(x1, x2, ..., xt) - yi = ɜi. 
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ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ ʠʤʝʶʪ ʚʠʜ: 

(HA - x1) - h1 = ɜ1; 

(x2 - x1) - h2 = ɜ2; 

(HB - x2) - h3 = ɜ3; 

(x1 - x2) - h4 = ɜ4 

ʆʧʨʝʜʝʣʠʤ ʧʨʠʙʣʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ: 

ʭ
0
1 = ʅɸ - h1 = 94,977 ʤ;  

x
0
2 = HB - h3 = 105,010 ʤ. 

x1 = ʭ
0
1 + ŭʭ1 ʠ x2 = x

0
2 + ŭx2 ʧʦʜʩʪʘʚʠʤ ʚ ʩʠʩʪʝʤʫ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ ʩʚʷʟʠ. 

(HA - x
0
1 - ŭx1) - h1 = ɜ1; 

(x
0
2 + ŭx2 - x

0
1 - ŭx1) - h2 = ɜ2; 

(HB - x
0
2 - ŭx2) - h3 = ɜ3; 

(x
0
1 + ŭx1 - x

0
2 - ŭx2) - h4 = ɜ4. 

ʇʝʨʝʭʦʜʠʤ ʢ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʷʤ ʧʦʧʨʘʚʦʢ: 

 
ʉʚʦʙʦʜʥʳʝ ʯʣʝʥʳ l i = F i(x1

0
, x2

0
, ..., xt

0
) - yi, (i = 1, 2, ..., n) ʚʳʨʘʟʠʤ ʚ 

ʩʘʥʪʠʤʝʪʨʘʭ ʠʣʠ ʚ ʤʠʣʣʠʤʝʪʨʘʭ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʨʷʜʦʢ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ ʙʳʣ ʦʜʠʥʘʢʦʚ. 

l1 = HA - x
0
1 - h1 = 0; 

l2 = x
0
2 - x

0
1 - h2 = 2,1 ʩʤ; 

l3 = HB - x
0
2 - h3 = 0; 

l4 = x
0
1 - x

0
2 - h4= -2,8 ʩʤ. 

 -ŭx1 + l1 = v1;  

 ŭx2 - ŭx1 + l2 = v2; 

 -ŭx2 + l3 = v3; 

 ŭx1 - ŭx2 + l4 = v4; 

1. ʉʦʩʪʘʚʣʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

 ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ 

ʩʚʦʙʦʜʥʳʝ ʯʣʝʥʳ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ ʧʦʤʝʱʘʶʪ ʚ 

ʪʘʙʣʠʮʫ ʧʦ ʩʪʨʦʢʘʤ (ʪʘʙʣ. 12).  

ʇʫʩʪʴ t = 2.  
ʊʘʙʣ.12 

ˉ 

ʠʟʤʝʨ. 

ʘ        

   ŭx1      

b    

   ŭx2                     
l S p v pv 

1 a1 b1 l1 S1 p1   

2 a2 b2 l2 S2 p2   

é é é é é é   

n an bn ln Sn pn   

 [a]  [b]  [l]  [S]    

 [paa] [pab] [pal]  [paS]    

  [pbb] [pbl]  [pbS]    
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   [pll]  [plS]    

Si = ai + bi + li         (14) - ʢʦʥʪʨʦʣʴʥʳʝ ʩʫʤʤʳ.  

[S] = [a] + [b] + [l] - ʢʦʥʪʨʦʣʴ Si.  

ʋʤʥʦʞʘʷ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʯʘʩʪʴ ʨʘʚʝʥʩʪʚʘ (14) ʥʘ piai, piʚi, pil i ʠ 

ʩʢʣʘʜʳʚʘʷ ʧʦ ʩʪʦʣʙʮʘʤ, ʧʦʣʫʯʘʝʤ ʢʦʥʪʨʦʣʴ ʩʦʩʪʘʚʣʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ: 

   

ʇʨʠʤʝʨ. 

ʉʦʩʪʘʚʣʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ, 

ʠʟʦʙʨʘʞʝʥʦ ʚ ʪʘʙʣ.13. 
ʊʘʙʣ.13 

ˉʧ/ʧ p a/ŭx1 b/ŭx2 l S v pv 

1 2 -1 
 

0 -1 -0.70 -1.40 

2 1 -1 1 +2.1 +2.1 0 0 

3 1 
 

-1 0 -1 +1.40 +1.40 

4 2 1 -1 -2.8 -2.8 -0.70 -1.40 

  

-1 -1 -0.7 -2.7 [pvv]  = 3.92 

  

5 -3 -7.7 -5.7 [pvl]  = 3.92 

  
 

4 7.7 8.7   

  
  

20.9 20.9   

 

ʉʠʩʪʝʤʘ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠʤʝʝʪ ʚʠʜ: 

07,74x3

07,73x5

21

21

x

x
 

2ŭx1 + ŭx2=0    - ʩʫʤʤʘʨʥʦʝ ʫʨʘʚʥʝʥʠʝ. 

2. ɺʝʩʦʚʘʷ ʬʫʥʢʮʠʷ 

ɼʣʷ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʫʨʘʚʥʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ 

ʩʦʩʪʘʚʣʷʶʪ ʚʝʩʦʚʫʶ ʬʫʥʢʮʠʶ. ʕʪʦ - ʬʫʥʢʮʠʷ ʧʘʨʘʤʝʪʨʦʚ. 

ʆʮʝʥʠʚʘʝʤʫʶ ʚʝʣʠʯʠʥʫ ʚʳʨʘʞʘʶʪ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʳ.  

ʇʨʠʤʝʨ.  

ɼʣʷ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ.1, ʚ ʢʘʯʝʩʪʚʝ ʚʝʩʦʚʦʡ 

ʬʫʥʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʟʷʪʦ ʫʨʘʚʥʝʥʥʦʝ ʧʨʝʚʳʰʝʥʠʝ, ʥʘʧʨʠʤʝʨ, ʚʪʦʨʦʝ.  

F = h2 = x2 ïx1 = x
0
2 + ŭx2 ï x

0
1 ï ŭx1 = f0 + ŭx2 ï ŭx1 ;   (f2 =1; f1 = -1)  

ɽʩʣʠ ʦʮʝʥʠʚʘʶʪ ʪʦʯʥʦʩʪʴ ʦʪʤʝʪʢʠ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʫʥʢʪʘ, 

ʥʘʧʨʠʤʝʨ, ʚʪʦʨʦʛʦ, ʪʦ  

F = H2 = x2 = x
0
2 + ŭx2 = f0 + ŭx2 ;         (f2 =1; f1 = -1) 

3. ʈʝʰʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʈʝʰʘʝʤ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ ʚ 

ʪʘʙʣ.14. 
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07,74x3

07,73x5

21

21

x

x

 

 

ʊʘʙʣ.14 

ˉʩʪʨʦʢ ŭx1 ŭx2 l F ʉʫʤʤʘ ʂʦʥʪʨʦʣʴ 

1 5 -3 -7,70 -1 -6,70 
 

2 -1 0,6 1,54 0,20 1,34 6,48 

3 
 

4 7,70 1 9,70 
 

4 
 

2,2 3,08 0,40 5,68 5,68 

5 
 

-1 -1,40 -0,18 -2,58 -2,58 

 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʝʰʝʥʠʷ ʧʦʣʫʯʘʝʤ:  

ŭx1 = 0,7 

ŭx2 = -1,4 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʧʦʜʩʪʘʚʣʷʝʤ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʩʠʩʪʝʤʫ 

ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʚ ʩʫʤʤʘʨʥʦʝ ʫʨʘʚʥʝʥʠʝ: 

07,7)4,1(*4(0,7)*3

07,7)4.1(*3(0,7)*5  

2 * (0,7) + (1,4) = 0   - ʩʫʤʤʘʨʥʦʝ ʫʨʘʚʥʝʥʠʝ. 

ɺʳʯʠʩʣʠʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ: 

x1 = x1
0
 + ŭx1 = 94,9840 ʤ;  

x2 = x2
0
 + ŭx2 = 104,9960 ʤ. 

ɺʳʯʠʩʣʠʤ ʫʨʘʚʥʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ, ʜʝʣʘʝʤ ʢʦʥʪʨʦʣʴ 

ʫʨʘʚʥʠʚʘʥʠʷ (ʪʘʙʣ. 15). 
ʊʘʙʣ.15 

 ̄ Y = hi + Vi F i 

1 5,0160 HA - x1 = 5,0160 

2 10,0120 x2 - x1 = 10,0120 

3 10,0040 HB - x2 = 10,0040 

4 -10,0120 x1 - x2 = -10,0120 

 

4. ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʫʨʘʚʥʠʚʘʥʠʷ 

ʉʨʝʜʥʶʶ ʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ ʬʫʥʢʮʠʠ ʧʘʨʘʤʝʪʨʦʚ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

  , ʛʜʝ  

tn

2pv    - ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʝʜʠʥʠʮʳ ʚʝʩʘ; 
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1/PF - ʦʙʨʘʪʥʳʡ ʚʝʩ ʬʫʥʢʮʠʠ.  

ʉʜʝʣʘʝʤ ʦʮʝʥʢʫ ʪʦʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

ʫʨʘʚʥʠʚʘʥʠʷ: 

ʩʤ
tn

40,1
24

92,3pv2

 

- ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʝʜʠʥʠʮʳ ʚʝʩʘ (ʧʨʝʚʳʰʝʥʠʷ ʧʦ 

ʭʦʜʫ ʚ 4 ʢʤ). 

ʩʤPF 73,0273,0*40,1/1mF  
- ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ 

ʦʰʠʙʢʘ ʬʫʥʢʮʠʠ. 

5. ɹʣʦʢ-ʩʭʝʤʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ ʫʨʘʚʥʠʚʘʥʠʷ 

1. ɸʥʘʣʠʟʠʨʫʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ yi, ʦʧʨʝʜʝʣʷʶʪ t - ʯʠʩʣʦ 

ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʨʝʥʠʡ. ʋʩʪʘʥʘʚʣʠʚʘʶʪ ʩʠʩʪʝʤʫ ʚʝʩʦʚ ʠʟʤʝʨʝʥʠʡ 

pi (i = 1, 2, ..., n). 

2. ɺʳʙʠʨʘʶʪ ʥʝʟʘʚʠʩʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʭ1, ʭ2, ..., ʭt, ʯʠʩʣʦ ʢʦʪʦʨʳʭ 

ʨʘʚʥʦ t. 

3. ʉʦʩʪʘʚʣʷʶʪ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ. ʋʨʘʚʥʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʠʟʤʝʨʝʥʥʳʭ ʚʝʣʠʯʠʥ ʚʳʨʘʞʘʶʪ ʚ ʚʠʜʝ ʬʫʥʢʮʠʡ 

ʚʳʙʨʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

4. ʅʘʭʦʜʷʪ ʧʨʠʙʣʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʭ
0
j. 

5. ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ ʧʨʠʚʦʜʷʪ ʢ ʣʠʥʝʡʥʦʤʫ ʚʠʜʫ, 

ʚʳʯʠʩʣʷʶʪ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ ʩʚʦʙʦʜʥʳʝ ʯʣʝʥʳ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ ʧʦʧʨʘʚʦʢ. 

6. ʉʦʩʪʘʚʣʷʶʪ ʬʫʥʢʮʠʶ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʮʝʥʢʠ ʝʝ ʪʦʯʥʦʩʪʠ. 

ɺʝʩʦʚʫʶ ʬʫʥʢʮʠʶ ʣʠʥʝʘʨʠʟʫʶʪ. 

7. ʉʦʩʪʘʚʣʷʶʪ ʥʦʨʤʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʚʳʯʠʩʣʷʶʪ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ 

ʩʚʦʙʦʜʥʳʝ ʯʣʝʥʳ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

8. ʈʝʰʘʶʪ ʥʦʨʤʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʚʳʯʠʩʣʷʶʪ ʧʦʧʨʘʚʢʠ ʢ 

ʧʨʠʙʣʠʞʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪ ʠʭ. 

9. ɺʳʯʠʩʣʷʶʪ ʧʦʧʨʘʚʢʠ vi ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ, [pɜĮ] ʠ 

ʚʳʧʦʣʥʷʶʪ ʢʦʥʪʨʦʣʴ ɜi ʠ [pɜĮ]. 

10. ɺʳʯʠʩʣʷʶʪ ʧʘʨʘʤʝʪʨʳ, ʫʨʘʚʥʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʠ 

ʚʳʧʦʣʥʷʶʪ ʢʦʥʪʨʦʣʴ ʫʨʘʚʥʠʚʘʥʠʷ. 

11. ɺʳʯʠʩʣʷʶʪ ʦʙʨʘʪʥʳʝ ʚʝʩʘ ʧʘʨʘʤʝʪʨʦʚ ʠ ʬʫʥʢʮʠʡ ʧʘʨʘʤʝʪʨʦʚ. 

12. ɺʳʧʦʣʥʷʶʪ ʦʮʝʥʢʫ ʪʦʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ, 

ʚʳʯʠʩʣʷʶʪ ʩʨʝʜʥʶʶ ʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ ʝʜʠʥʠʮʳ ʚʝʩʘ. 

13. ɺʳʯʠʩʣʷʶʪ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʫʨʘʚʥʝʥʥʳʭ 

ʚʝʣʠʯʠʥ. 
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ɿʘʜʘʥʠʝ 2 

ɺr ʧʦʣʥʠʪʴ  ʫʨʘʚʥʠʚʘʥʠʝ  ʠʟʤʝʨʝʥʥʳʭ  ʧʨʝʚʳʰʝʥʠʡ  ʠ ʦʧʨʝʜʝʣʠʪʴ  

ʦʪʤʝʪʢʠ  ʪʦʯʝʢ  1,  2,  3 ʩʦʛʣʘʩʥʦ  ʟʘʜʘʥʥʦʤʫ  ʚʘʨʠʘʥʪʫ  (ʪʘʙʣ.  16) ʠ 

ʩʭʝʤʝ ʩʝʪʠ (ʨʠʩ. 14). 
ʊʘʙʣ.16 

ˉ ʅʘʟʚʘʥʠʷ ʇʨʝʚʳʰ. 

h, ʤ 

ɼʣʠʥʘ 

L, ʢʤ 

ʇʨʝʚʳʰ. 

h, ʤ 

ɼʣʠʥʘ 

L, ʢʤ 

ʇʨʝʚʳʰ. 

h, ʤ 

ɼʣʠʥʘ 

L, ʢʤ  ʭʦʜʦʚ 

 

1 

 

2-3 
ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 ɺʘʨʠʘʥʪ 3 

ī2,639 6,4 ī2,758 4,2 ī5,689 7,0 

2 2-4 +5,321 7,2 +4,396 7,3 +2,547 9,1 

3 3-4 +7,992 3,5 +7,196 5,6 +8,287 6,3 

4 3-5 +4,562 7,5 +6,205 8,2 +4,625 9,6 

5 4-5 ī3,455 4,5 ī1,022 4,8 ī3,703 5,8 

6 4-1 +0,181 5,2 +1,102 6,0 +2,959 6,5 

7 5-1 +3,624 6,4 +2,103 7,5 +6,629 8,8 

1 2-3 ɺʘʨʠʘʥʪ 4 ɺʘʨʠʘʥʪ 5 ɺʘʨʠʘʥʪ 6 

ī8,236 8,6 ī6,283 5,6 ī8,243 8,4 

2 2-4 +4,088 12,3 +3,102 6,9 +1,967 7,2 

3 3-4 +12,371 7,1 +9,352 4,3 +10,169 6,3 

4 3-5 +6,954 10,6 +5,628 7,8 +2,741 9,4 

5 4-5 ī5,441 9,0 ī3,681 5,6 ī7,396 7,8 

6 4-1 +1,406 11,0 +2,451 4,3 +3,571 9,6 

7 5-1 +6,829 9,8 +6,157 6,7 +11,003 8,0 

 

1 

2-3 ɺʘʨʠʘʥʪ 7 ɺʘʨʠʘʥʪ 8 ɺʘʨʠʘʥʪ 9 

ī6,183 3,8 ī2,791 7,2 ī4,538 8,1 

2 2-4 +2,547 6,0 +5,153 8,5 +3,263 7,5 

3 3-4 +8,703 5,2 +7,891 4,8 +7,770 5,2 

4 3-5 +3,446 7,3 +6,136 8,3 +4,574 8,0 

5 4-5 5,232 4,8 ī1,718 6,1 ī3,234 4,3 

6 4-1 +2,996 6,1 +0,412 7,2 +2,279 8,7 

7 5-1 +8,258 6,8 +2,166 9,1 +5,528 7,4 

1 2-3 ɺʘʨʠʘʥʪ 10 ɺʘʨʠʘʥʪ 11 ɺʘʨʠʘʥʪ 12 

ī3,657 10,5 ī4,927 6,9 ī5,329   

2 2-4 +4,729 12,8 +5,012 5,4 +2,671 13,9 

3 3-4 +8,428 8,0 +9,913 4,0 +8,017 9,8 

4 3-5 +5,543 11,6 +6,895 8,4 +2,559 14,5 

5 4-5 ī2,842 6,9 ī3,044 5,6 ī5,417 8,6 

6 4-1 +0,768 10,1 +0,548 9,1 +2,820 14,5 



47 

 

 

 

 

ʇʨʦʜʦʣʞʝʥʠʝ  ʪʘʙʣ.16 

ˉ ʅʘʟʚʘʥʠʷ 
ʇʨʝʚʳʰ. 

h, ʤ 

ɼʣʠʥʘ 

L, ʢʤ 

 

ʇʨʝʚʳʰ. 

h, ʤ 

ɼʣʠʥʘ 

L, ʢʤ 

 

ʇʨʝʚʳʰ. 

h, ʤ 

ɼʣʠʥʘ 

L, ʢʤ 

 

 ʭʦʜʦʚ 

   

1 2-3 ɺʘʨʠʘʥʪ 13 ɺʘʨʠʘʥʪ 14 ɺʘʨʠʘʥʪ 15 

ī8,693 7,5 ī7,659 6,2 ī6,072 7,8 

2 2-4 +4,767 8,2 +0,986 5,3 +2,693 6,2 

3 3-4 +13,434 5,1 +8,671 4,5 +8,798 5,0 

4 3-5 +9,547 6,7 +4,516 7,8 +3,626 9,0 

5 4-5 ī3,855 3,8 ī4,198 5,4 ī5,191 4,6 

6 4-1 +0,773 9,0 +4,501 8,7 +2,807 7,1 

7 5-1 +4,641 6,9 +8,673 7,6 +7,987 6,8 

1 2-3 ɺʘʨʠʘʥʪ 16 ɺʘʨʠʘʥʪ 17 ɺʘʨʠʘʥʪ 18 

ī4,568 9,1 ī3,762 6,9 ī6,072 7,8 

2 2-4 +5,219 8,5 +3,275 6,0 +2,693 6,2 

3 3-4 +9,832 6,2 +6,986 4,3 +8,798 5,0 

4 3-5 +7,673 7,4 +2,514 7,0 +3,626 9,0 

5 4-5 ī2,187 4,6 ī4,442 3,4 ī5,191 4,6 

6 4-1 +0,285 8,3 +2,284 8,1 +2,807 7,1 

7 5-1 +2,461 6,7 +6,749 7,6 +7,987 6,8 

1 2-3 ɺʘʨʠʘʥʪ 19 ɺʘʨʠʘʥʪ 20 

ī8,901 12,1 ī4,249 10,1 

2 2-4 +1,798 10,9 +5,391 9,4 

3 3-4 +10,663 7,2 +9,600 5,8 

4 3-5 +4,139 8,0 +5,740 7,2 

5 4-5 ī6,500 6,3 ī3,886 4,1 

6 4-1 +3,767 9,3 +0,166 8,9 

7 5-1 +10,294 8,1 +3,993 7,3 

 

 

 

 

 

 

 

 

 

 

 

7 5-1 +3,593 9,7 +3,620 7,3 +8,217 12,7 
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ʈʠʩ.14 ʉʭʝʤʘ ʥʠʚʝʣʠʨʥʦʡ ʩʝʪʠ 

 

ʉʆɼɽʈɾɸʅʀɽ ʀ ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʔ 

ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

ʋʨʘʚʥʠʚʘʥʠʝ ʚʳʧʦʣʥʠʪʴ ʚ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1.ɺʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʜʦʣʞʥʦ ʙʳʪʴ 

ʨʘʚʥʦ ʯʠʩʣʫ ʦʧʨʝʜʝʣʷʝʤʳʭ ʥʝʠʟʚʝʩʪʥʳʭ. 

2.ʉʦʩʪʘʚʠʪʴ ʠʩʭʦʜʥʳʝ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ (ʧʦ ʯʠʩʣʫ ʭʦʜʦʚ): 

Y = f ( X1, X2, é, Xt) , 

ʛʜʝ Y ï ʚʝʢʪʦʨ ʠʟʤʝʨʝʥʠʡ;ʍj ï ʥʝʠʟʚʝʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ;t ï ʯʠʩʣʦ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

3.ʅʘʡʪʠ ʚʝʢʪʦʨ ʧʨʠʙʣʠʞʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝʠʟʚʝʩʪʥʳʭ ʩ ʧʦʤʦʱʴʶ 

ʠʟʤʝʨʝʥʥʳʭ ʧʨʝʚʳʰʝʥʠʡ: 

 
ʛʜʝ X

0
j ï ʧʨʠʙʣʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʤʝʪʦʢ ʫʟʣʦʚʳʭ ʧʫʥʢʪʦʚ. 

  4. ʉʦʩʪʘʚʠʪʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʦʧʨʘʚʦʢ: 

vi = ŭʭʢʦʥ ï ŭʭʥʘʯ + l i , 

ʛʜʝ vi ï ʧʦʧʨʘʚʢʘ ʚ ʠʟʤʝʨʝʥʥʦʝ ʧʨʝʚʳʰʝʥʠʝ;ŭx ï ʧʦʧʨʘʚʢʘ ʚ 

ʧʨʠʙʣʠʞʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʩʦʪʳ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʫʟʣʦʚʦʛʦ ʧʫʥʢʪʘ;liï

ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ. 

  5. ɺʳʯʠʩʣʠʪʴ ʩʚʦʙʦʜʥʳʝ ʯʣʝʥʳ: 

l i = f (X
0
) ï yi = X

0
ʢʦʥ ï (X

0
ʥʘʯ + yi) 

ʛʜʝ yi ï ʠʟʤʝʨʝʥʥʦʝ ʧʨʝʚʳʰʝʥʠʝ. 

  6. ʉʦʩʪʘʚʠʪʴ ʩʠʩʪʝʤʫ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ: 

ɸntX t1 + Ln1 = 0 
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ʛʜʝ     - ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ;  

-ʚʝʢʪʦʨ ʧʦʧʨʘʚʦʢ ʢ ʧʨʠʙʣʠʞʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ 

ʧʘʨʘʤʝʪʨʦʚ; 

 - ʚʝʢʪʦʨ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ;  

ɺʝʩʘ ʥʘʟʥʘʯʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

Pi = 4/Li , 

ʛʜʝ Li ï ʜʣʠʥʘ i-ʛʦ ʭʦʜʘ. 

  7. ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʘʪʨʠʯʥʳʤ ʤʝʪʦʜʦʤ. 

  8.ɺʳʯʠʩʣʠʪʴ ʧʦʧʨʘʚʢʠ ʧʦ ʬʦʨʤʫʣʝ: 

vi = ŭʭʢʦʥ ï ŭʭʥʘʯ + l i , 

  9.ɺʳʯʠʩʣʠʪʴ ʫʨʘʚʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʝʚʳʰʝʥʠʡ: 
ʋ

j = hj + vj , 

ʛʜʝ h j ï ʚʝʢʪʦʨ ʫʨʘʚʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʝʚʳʰʝʥʠʡ. 

ɺʳʯʠʩʣʠʪʴ ʦʪʤʝʪʢʠ ʫʟʣʦʚʳʭ ʧʫʥʢʪʦʚ: 

 j ʍ = X
0
j + ŭxj , 

ʛʜʝ  j H  ï ʚʝʢʪʦʨ ʫʨʘʚʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪʤʝʪʦʢ. 

  10. ɺʳʧʦʣʥʠʪʴ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʫʨʘʚʥʠʚʘʥʠʷ ʧʫʪʝʤ 

ʧʦʜʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʡ  j H ʚ ʫʨʘʚʥʝʥʠʷ ʚʤʝʩʪʦ ʠʩʪʠʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʠʩʢʦʤʳʭ ʧʘʨʘʤʝʪʨʦʚ Hj. 

ʂʦʥʪʨʦʣʠ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʵʪʘʧʘʭ 

ʚʳʯʠʩʣʝʥʠʡ ʦʩʫʱʝʩʪʚʠʪʴ ʤʝʪʦʜʦʤ ʩʫʤʤ. ʂʦʥʪʨʦʣʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʩʦʙʣʶʜʝʥʠʠ ʨʘʚʝʥʩʪʚ: 

[a] +[b] + é +[q] +[l] =[s] , 

ai + bi + é+qi + li = si , 

ʜʘʣʝʝ 

[paa] +[pab] + é+[paq] +[pal] =[pas] , 

éé é é é 

[pas] +[pbs] + é+[pqs] +[pls] =[pss]; 

[pv
2
] =[pvl] =[pls] =[pll] +[bŭx] =[pllk] =[plsk] =[pssk]. 

 



50 

 
 

ʂʦʥʪʨʦʣʴʥʳʡ ʧʨʠʤʝʨ ʚʳʯʠʩʣʝʥʠʡ ʜʣʷ ʚʘʨʠʘʥʪʘ 5: 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʫʨʘʚʥʠʚʘʥʠʷ ʧʦʤʝʩʪʠʤ ʚ 

ʪʘʙʣʠʮʫ 17 
ʊʘʙʣ. 17 

 

ɺ ʢʘʯʝʩʪʚʝ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʝʨʝʤ ʦʪʤʝʪʢʠ ʫʟʣʦʚʳʭ 

ʧʫʥʢʪʦʚ 1, 2, 3 (ʥʘ ʩʭʝʤʝ ʦʪʤʝʯʝʥʳ ʢʨʫʞʢʦʤ), ʨʘʚʥʳʝ X1, X2 ʠ 

X3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʦʩʪʘʚʠʤ ʠʩʭʦʜʥʳʝ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ: 

Y1 = X2 ï HA; 

Y2 = X1 ï HA ; 

Y3 = X1 ï X2 ; 

Y4 = X3 ï X2 ; 

Y5 = X3 ï X1.; 

Y6 = HB ï X1 ; 

Y7 = HB ï X3 ; 

ɺʳʯʠʩʣʠʤ ʧʨʠʙʣʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ: 

X1
0
 = ʅɸ + Y2 = 540,115 + 3,102 = 543,217 ; 

X 2
0
 = HA + Y1 = 540,115 ï 6,283 = 533,832 ; 

X 3
0
 = HA + Y1 + Y4 = 540,115 ï 6,283 + 5,628 = 539,460. 

ʉʦʩʪʘʚʠʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʦʧʨʘʚʦʢ: 

V1 = + ŭx2 + l1 ; 

V2 = + ŭʭ1 + l2 ; 

V3 = +ŭx1 ï ŭx2 + l3 ; 

V4 = ï ŭx2 + ŭx3 + l4 ; 

V5 = ï ŭx1 + ŭx3 + l5 ; 

V6 = ï ŭx1 + l6 ; 

V7 = ï ŭx3 + l7 . 

 

ɺʳʯʠʩʣʠʤ ʩʚʦʙʦʜʥʳʝ ʯʣʝʥʳ l i ʧʦ ʠʟʚʝʩʪʥʳʤ ʧʨʠʙʣʠʞʝʥʥʳʤ 

ˉ 

ʭʦʜʘ 

ʀʟʤʝʨʝʥʥʳʝ 

ʧʨʝʚʳʰʝʥʠʷ, 

(ʤ) 

ɼʣʠʥʘ 

ʭʦʜʘ, (ʢʤ) 

ʋʨʘʚʥʝʥʥʳʝ 

ʧʨʝʚʳʰʝʥʠʷ 

h,(ʤ) 

V, ʤʤ 

1 -6,283 5,6 -6,2736 +9,4 

2 +3,102 6,9 +3,0752 -26,8 

3 +9,352 4,3 +9,3488 -3,2 

4 +5,628 7,8 +5,6470 +19,0 

5 -3,681 5,6 -3,7018 -20,8 

6 +2,451 4,3 +2,4468 -4,2 

7 +6,157 6,7 +6,1486 -8,4 
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ʟʥʘʯʝʥʠʷʤ: 

l1 =X2
0
 ï Y1 ï HA =533,832+ 6,283 ï 540,115 = 0; 

l2= X1
0 
ï Y2 ï HA = 543,217ï 3,102 ï 540,115 = 0; 

l3= X1
0 
ïY3 ï X 2

0
 = 543,217 ï 9,352 ï 533,832 = +3,3ʩʤ; 

l4= X3
0
 ïX 2

0
 ï Y4= 539,460 ï 533,832ï 5,628 = 0 

l5= X3
0
 ïX1

0
 ï Y5= 539,460 ï 543,217+ 3,681 = ī7,6ʩʤ; 

l6= HB ï X1
0
 ï Y6 = 545,637 ï 543,217 ï 2,451 =ī3,1ʩʤ; 

l7=X2
0
 ï Y1 ï HA =533,832+ 6,283 ï 540,115 = 0; 

ʉʦʩʪʘʚʠʤ ʩʠʩʪʝʤʫ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (ʪʘʙʣ.19): 

+3,150 ŭʭ1ï 0,930ŭʭ2ï 0,710ŭʭ3 +11,348 = 0; 

ī0,930ŭʭ1+ 2,150ŭʭ2 ï 0,510ŭʭ3ï 3,069 = 0; 

ī0,710ŭʭ1ï 0,510ŭʭ2+ 1,820ŭʭ3ï 6,596 = 0. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʨʝʰʝʥʠʷ ʩʦʩʪʘʚʠʤ ʩʫʤʤʘʨʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʟ ʩʫʤʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ: 

1,150 ŭʭ1 + 0,710ŭʭ2 + 0,600ŭʭ3 + 1,683 = 0. 

ʈʝʰʠʤ ʩʠʩʪʝʤʫ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʘʪʨʠʯʥʳʤ ʤʝʪʦʜʦʤ. 

ʉʦʩʪʘʚʠʤ ʪʘʙʣʠʮʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (ʪʘʙʣ.18) 
ʊʘʙʣ.18 

 ̄ a] b] c] l]  s] P=4/l V,ʩʤ Pv2 Plv 

1 

2 

3 

4 

5 

6 

7 

0 

+1 

+1 

0 

-1 

-1 

0 

+1 

0 

-1 

-1 

0 

0 

0 

0 

0 

0 

+1 

+1 

-1 

0 

0 

+3.3 

0 

-7.6 

-3.1 

+2.0 

+1.0 

+1.0 

+3.3 

0 

-7.6 

-4.1 

+1.0 

0.71 

0.58 

0.93 

0.51 

0.71 

0.93 

0.60 

+0.94 

-2.685 

-0.325 

+1.90 

-2.075 

-0.415 

-0.840 

0.627 

4.181 

0.098 

1.842 

3.057 

0.160 

0.423 

0 

0 

-0.997 

0 

+11.1

97 

+1.19

7 

-1.008 

× 0 -1 +1 -5,4 -5,4 ʂʦʥʪʨʦʣʴ +10,389 
+10,3

89 

          

[pa 

[pb 

[pc 

[pl  

+3,150 
-0,930 

2,150 

-0,710 

-0,510 

1,820 

+11,348 

-3,069 

-6,596 

+62,475 

+12,858 

-2,359 

-5,996 

+64,158 

+12,585 

-2,359 

-5,996 

+64,158 

   

 

ʉʭʝʤʘ ʨʝʰʝʥʠʡ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ Excel. 
ʊʘʙʣ.19 

ʤʘʪʨʠʮʘ  ʢʦʨʥʠ  l 

3,150 -0,930 -0,710  -2,685  -11,348 

-0,930 2,150 -0,510 *  0,940 = 3,069 

-0,710 -0,510 1,820  2,840  6,596 

       

ʦʙʨʘʪʥʘʷ ʤʘʪʨʠʮʘ  l  ʢʦʨʥʠ 

0,446827 0,251333 0,24474  -11,348  -2,685 

0,251333 0,639605 0,277278 *  3,069 = 0,940 
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0,24474 0,277278 0,722625  6,596  2,840 

ʇʦʜʩʪʘʚʠʤ ʟʥʘʯʝʥʠʷ ŭʭ1,ŭʭ2 ʠŭʭ3 ʚ ʩʫʤʤʘʨʥʦʝ ʫʨʘʚʥʝʥʠʝ:  

1,150 (ī2,684) + 0,710Ț0,941 + 0,600Ț2,840 + 1,683 = +0,003. 

ɺʳʯʠʩʣʠʤ ʧʦʧʨʘʚʢʠ (ʪʘʙʣ. 17). 

ɺʳʯʠʩʣʠʤ ʫʨʘʚʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʠʡ (ʪʘʙʣ. 17) ʠ ʦʪʤʝʪʦʢ 

ʫʟʣʦʚʳʭ ʧʫʥʢʪʦʚ: 

 

 

 

 

 

 

 
 

ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ 

ʉʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʝʜʠʥʠʮʳ ʚʝʩʘ: 

ʩʤ61,1
4

389,10  

ʉʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ 1ʢʤ ʭʦʜʘ 

ʩʤC 66,09,5/61,1/mʢʤ
,    (ʉ=5,9 ï ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʭʦʜʘ) 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ 5 

ɺʓʏʀʉʃɽʅʀɽ ɼʃʀʅ ɼʋɻ ʄɽʈʀɼʀɸʅʆɺ ʀ ʇɸʈɸʃʃɽʃɽʁ ʀ 

ʇʃʆʑɸɼʀ ɻɽʆɻʈɸʌʀʏɽʉʂʆʁ ʊʈɸʇɽʎʀʀ ʕʃʃʀʇʉʆʀɼɸ 

 

ʎʝʣʴ ʨʘʙʦʪʳ: ʚʳʯʠʩʣʠʪʴ ʨʘʟʤʝʨʳ ʨʘʤʦʢ ʠ ʧʣʦʱʘʜʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʨʘʧʝʮʠʠ ʜʣʷ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:100000 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʨʘʟʛʨʘʬʢʠ.  

ɿʘʜʘʥʠʝ: 
 ʂʘʞʜʳʡ ʩʪʫʜʝʥʪ ʧʦʣʫʯʘʝʪ ʟʥʘʯʝʥʠʝ ʥʦʤʝʥʢʣʘʪʫʨʳ ʣʠʩʪʘ ʢʘʨʪʳ 

ʤʘʩʰʪʘʙʘ 1:100 000. ʅʘ ʩʭʝʤʘʪʠʯʝʩʢʦʤ ʯʝʨʪʝʞʝ ʩʪʨʦʠʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʣʠʩʪ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:1 000 000, ʥʘ ʢʦʪʦʨʦʤ 

ʥʘʥʦʩʷʪʩʷ ʣʠʩʪʳ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:100 000. ɼʘʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʦʙʨʘʟʦʤ ʧʦʤʝʯʘʝʪʩʷ ʣʠʩʪ ʢʘʨʪʳ ʩ ʟʘʜʘʥʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʦʡ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʩʪʨʦʠʪʩʷ ʩʭʝʤʘʪʠʯʝʩʢʠʡ ʯʝʨʪʝʞ ʣʠʩʪʘ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:100 000 

ʩ ʫʢʘʟʘʥʠʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʫʛʣʦʚ ʨʘʤʦʢ ʪʨʘʧʝʮʠʠ. ʕʪʠ 

ʚʝʣʠʯʠʥʳ ʷʚʣʷʶʪʩʷ ʠʩʭʦʜʥʳʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ 

ʚʳʯʠʩʣʝʥʠʡ. ɺʩʝ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʬʦʨʤʫʣʳ ʦʪʥʝʩʝʥʳ ʢ 

ʵʣʣʠʧʩʦʠʜʫ ʂʨʘʩʦʚʩʢʦʛʦ. ɺʘʨʠʘʥʪʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 23. 

ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ 

1. ɺʳʯʠʩʣʝʥʠʝ ʜʣʠʥ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʨʘʤʦʢ 

ɼʣʠʥʘ ʦʪʨʝʟʢʘ ʜʫʛʠ ʧʘʨʘʣʣʝʣʠ ʜʣʷ ʵʣʣʠʧʩʦʠʜʘ ʚʨʘʱʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʯʠʩʣʝʥʘ ʧʦ ʬʦʨʤʫʣʝ 

 

ɻʜʝ  ʨʘʜʠʫʩ ʥʦʨʤʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʵʣʣʠʧʩʦʠʜʘ ʚ 

ʧʣʦʩʢʦʩʪʠ ʧʝʨʚʦʛʦ ʚʝʨʪʠʢʘʣʘ ʚ ʪʦʯʢʝ ʩ ʰʠʨʦʪʦʡ Bi. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʣʠʥ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʨʘʤʦʢ ʪʨʘʧʝʮʠʠ 

ʧʨʠʥʠʤʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʰʠʨʦʪʳ Bi, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʝ 

ʪʨʘʧʝʮʠʠ. ʈʘʟʥʦʩʪʴ ʜʦʣʛʦʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʤʝʨʫ ʨʘʤʢʠ ʪʨʘʧʝʮʠʠ. 

2. ɺʳʯʠʩʣʝʥʠʝ ʜʣʠʥ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʨʘʤʦʢ 
ɼʣʠʥʘ ʦʪʨʝʟʢʘ ʜʫʛʠ ʤʝʨʠʜʠʘʥʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʘ ʧʦ ʬʦʨʤʫʣʝ 

 

ʛʜʝ  ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ ʤʝʨʠʜʠʘʥʘ ʚ ʪʦʯʢʝ 

ʩ ʰʠʨʦʪʦʡ B. 
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3. ɺʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʠ ʪʨʘʧʝʮʠʠ 

ʕʣʝʤʝʥʪ ʧʣʦʱʘʜʠ ʩʬʝʨʦʠʜʠʯʝʩʢʦʡ ʪʨʘʧʝʮʠʠ dP ʨʘʚʝʥ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʜʠʬʬʝʨʝʥʮʠʘʣʦʚ ʢʦʦʨʜʠʥʘʪʥʳʭ ʣʠʥʠʡ dSʤʝʨ ʠ dSʧʘʨ, ʪ.ʝ. 

 
ʊʦʛʜʘ ʧʣʦʱʘʜʴ ʪʨʘʧʝʮʠʠ ʙʫʜʝʪ ʨʘʚʥʘ 

 
ʇʨʠʤʝʥʷʷ ʤʝʪʦʜ ʨʘʟʣʦʞʝʥʠʷ ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʚ 

ʩʪʝʧʝʥʥʦʡ ʨʷʜ, ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʵʣʣʠʧʩʦʠʜʘ ʂʨʘʩʦʚʩʢʦʛʦ 

ʧʦʣʫʯʘʝʤ:  

 
ɼʣʷ ʚʳʯʠʩʣʝʥʠʡ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ, ʯʪʦ 

. 

 

ʇʨʠʤʝʨ ʚʳʯʠʩʣʝʥʠʷ 
ɼʣʷ ʪʨʘʧʝʮʠʠ ʤʘʩʰʪʘʙʘ 1:100000 N-37-21 ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ 

ʥʘ ʵʣʣʠʧʩʦʠʜʝ ʂʨʘʩʦʚʩʢʦʛʦ ʜʣʠʥʳ ʨʘʤʦʢ ʠ ʧʣʦʱʘʜʴ. 

ɿʘʜʘʥʥʘʷ ʪʨʘʧʝʮʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʪʨʘʧʝʮʠʠ ʤʘʩʰʪʘʙʘ 1:1 000 000 

N-37 (ʨʠʩ.15). 
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ʈʠʩ.15. ʊʨʘʧʝʮʠʷ ʤʘʩʰʪʘʙʘ 1:100000 N-37-21 

 

ʆʧʨʝʜʝʣʠʚ ʧʦʣʦʞʝʥʠʝ ʠʩʢʦʤʦʡ ʪʨʘʧʝʮʠʠ ʥʘ ʣʠʩʪʝ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 

1:100 000, ʚʳʯʝʨʯʠʚʘʶʪ ʩʭʝʤʘʪʠʯʝʩʢʠʡ ʯʝʨʪʝʞ ʣʠʩʪʘ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 

1:100 000 ʩ ʫʢʘʟʘʥʠʝʤ ʢʦʦʨʜʠʥʘʪ ʫʛʣʦʚ ʝʝ ʨʘʤʢʠ (ʨʠʩ.16). 

 

 
ʈʠʩ. 16. ʉʭʝʤʘʪʠʯʝʩʢʠʡ ʯʝʨʪʝʞ ʣʠʩʪʘ ʢʘʨʪʳ 

 

 

ɼʘʣʝʝ ʧʨʠʩʪʫʧʘʶʪ ʢ ʚʳʯʠʩʣʝʥʠʷʤ. ɺʩʝ ʚʳʯʠʩʣʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʘʙʣʠʮʘʭ 20,21,22. 

ɺʳʯʠʩʣʝʥʠʝ ʜʣʠʥ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʩʪʦʨʦʥ ʨʘʤʢʠ ʪʨʘʧʝʮʠʠ 

ʚʳʧʦʣʥʷʶʪ ʚ ʪʘʙʣ.20. 

 
ʊʘʙʣ.20 

ʆʙʦʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥ 
ɿʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ 

 ʉʝʚʝʨʥʘʷ ʨʘʤʢʘ 

 

ʖʞʥʘʷ ʨʘʤʢʘ 

B 51Á40' 51Á20' 

sin B 

 

0,784416 

 

0,780734 

 
sin

2
B  

 

0,615308 

 

0,609546 

 
    

3930157,35 

 

3893242,82 

 

L1 

 

40Á00' 

 

40Á00' 

 
L2 

 

40Á30' 

 

40Á30' 
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ȹL=L2 ï L1 

 

30' 

 

30' 

 ȹL 

 

1800 

 
1800 

cosB 

 

0,620236 

 

0,624863 

 
   

 

21272,17 

 

 

21229,59 

 
ʂʦʥʪʨʦʣɹ: 

Y1=  

 

 

21272,17 

 

 

 

 

 

21229,59 

 

 

 
Y2 =  42544,34 42459,17 

Sʇ= Y2-Y1 21272,17 21229,59 

 

ɺʳʯʠʩʣʝʥʠʝ ʜʣʠʥ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥ ʨʘʤʢʠ ʪʨʘʧʝʮʠʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʮʝ 21. 
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ʊʘʙʣ.21 

ʆʙʦʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥ ʏʠʩʣʦʚʳʝ 

ʟʥʘʯʝʥʠʷ 

 
B1 

 
51Á20' 

B2 51Á40' 

Bʩʨ 51Á30' 

sin B1 0,780794 

sin B2 0,784416 

sin
2 
B1 0,609639 

sin
2
B2 0,615308 

sin Bʩʨ 0,782608 

Bʩʨ 0,612476 

M 1 =  6374530,56 

M 2 =  6374894,86 

ʄʩʨ=  6374712,83 

ȹB=B2 - B1 20' 

ȹB" 1200 

   Sʤʝʨ =    37086,58 

ʂʦʥʪʨʦʣʴ: 

 

B'ʩʨ =  

 

51,583333 

sin Bôʩʨ 0,7835127 

Bôʩʨ 0,6138922 

 B' '  ʩʨ =  51,416667 

sin B' 'ʩʨ 0,7817019 

B' 'ʩʨ 0,6110579 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ.21 

  M 'ʩʨ  = 6374803,88 

  M ' 'ʩʨ = 6374621,72 

  18542,93 

  18543,46 

  37086,40 

 

ʊʘʙʣ.22 

ʆʙʦʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥ ʏʠʩʣʦʚʳʝ 

ʟʥʘʯʝʥʠʷ ,  

 
6356863,019 

  
 

0,0066693421623 

B1 51Á20' 

B2 

 

51Á40' 

 sin B1 

 

0,78079403 

 sinB2 

 

0,78441566 

 
sin

3
B1 0,476003 

 
sin

3
B2 

0,482657 

 
sin

5
B1 

 
0,290190 

sin
5
B2 

 
0,296983 

A=(sin - sin ) + e
2
(sin

3
- sin

3
) + e

4
(sin

5
-

sin
5

) 

0,003652 

 

P=b
2
 (ȹLò/ ɟò) A 

 
1287,6684ʢʤ

2
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ʊʘʙʣ.23 

 

ˉ

ˉ 
 

ʅʦʤʝʥʢʣʘʪʫʨʘ 
 

ˉˉ 
 

ʅʦʤʝʥʢʣʘʪʫʨʘ 
 

ˉˉ 
 
ʅʦʤʝʥʢʣʘʪʫʨʘ 

 1 

 

A-31-31 

 

18 

 

Q-51-100 

 

35 

 

A-51-101 

 2 

 

B-32-32 

 

19 

 

P-50-99 

 

36 

 

B-50-102 

 3 

 

C-33-33 

 

20 

 

O-49-98 

 

37 

 

C-49-103 

 4 

 

D-34-34 

 

21 

 

N-48-97 

 

38 

 

D-48-104 

 5 

 

E-35-35 

 

22 

 

M-47-96 

 

39 

 

E-47-105 

 6 

 

F-36-36 

 

23 

 

L-46-95 

 

40 

 

F-46-106 

 7 

 

G-37-37 

 

24 

 

K-45-94 

 

41 

 

G-45-107 

 8 

 

H-38-38 

 

25 

 

J-44-93 

 

42 

 

H-44-108 

 9 

 

I-39-39 

 

26 

 

I-43-92 

 

43 

 

I-43-109 

 10 

 

J-40-40 

 

27 

 

H-42-91 

 

44 

 

J-42-110 

 11 

 

K-41-41 

 

28 

 

G-41-90 

 

45 

 

K-40-111 

 12 

 

L-42-42 

 

29 

 

F-40-89 

 

46 

 

L-39-112 

 13 

 

M-43-43 

 

30 

 

E-39-88 

 

47 

 

M-38-113 

 14 

 

N-44-44 

 

31 

 

D-38-87 

 

48 

 

N-37-114 

 15 

 

O-45-45 

 

32 

 

C-37-86 

 

49 O-36-115 

 16 P-46-46 

 

33 

 

B-36-85 

 

50 

 

P-35-116 

 17 

 

Q-47-47 

 

34 

 

A-35-84 

 

51 

 

Q-34-117 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ6 

ʈɽʐɽʅʀɽ ʇʈʗʄʆʁ ʀ ʆɹʈɸʊʅʆʁ ɻɽʆɼɽɿʀʏɽʉʂʀʍ ɿɸɼɸʏ 

ʎʝʣʴ ʨʘʙʦʪʳ: ʥʘʫʯʠʪʴʩʷ ʨʝʰʘʪʴ ʧʨʷʤʫʶ ʠ ʦʙʨʘʪʥʫʶ ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʟʘʜʘʯʠ, ʫʤʝʪʴ ʦʪʣʠʯʘʪʴ ʧʦ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ  ʧʨʷʤʫʶ ʟʘʜʘʯʫ ʦʪ 

ʦʙʨʘʪʥʦʡ. 

ɿʘʜʘʥʠʝ: 

ʈʝʰʠʪʴ ʧʨʷʤʫʶ ʛʝʦʜʝʟʠʯʝʩʢʫʶ ʟʘʜʘʯʫ, ʠʩʧʦʣʴʟʫʷ ʚʘʨʠʘʥʪʳ ʜʣʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʠʟ ʪʘʙʣ. 26. ʇʦʩʯʠʪʘʪʴ ʣʦʢʘʣʴʥʳʝ ʦʰʠʙʢʠ 

ʜʣʷ ʢʦʦʨʜʠʥʘʪ ʠ ʘʟʠʤʫʪʘ. 

ʆʙʨʘʪʥʫʶ ʛʝʦʜʝʟʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ, ʠʩʧʦʣʴʟʫʷ 

ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ Q1 ʠ Q2 ʠʟ ʧʨʝʜʳʜʫʱʝʡ ʟʘʜʘʯʠ. ʇʦʩʣʝ 

ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʨʘʩʩʪʦʷʥʠʷ ʠ 

ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʘʟʠʤʫʪʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʠ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʧʨʷʤʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ 

ʟʘʜʘʯʝ. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʪʘʙʣʠʮʝ. 

 

ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ 

1. ʇʨʷʤʘʷ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʟʘʜʘʯʘ 

ʇʨʷʤʘʷ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦ ʠʟʚʝʩʪʥʳʤ 

ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ B1, L1 ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ, ʧʨʷʤʦʤʫ ʘʟʠʤʫʪʫ 

A12 ʠ ʨʘʩʩʪʦʷʥʠʶ S ʤʝʞʜʫ ʪʦʯʢʘʤʠ Q1, Q2 ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ 

ʢʦʦʨʜʠʥʘʪʳ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ B2, L2  ʠ ʦʙʨʘʪʥʳʡ ʘʟʠʤʫʪ A21. 

ʉʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʠ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʴʶ 

ʧʝʨʝʜʘʯʠ ʢʦʦʨʜʠʥʘʪ. ɿʜʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜ ʚʳʯʠʩʣʝʥʠʷ 

ʧʨʠʨʘʱʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ȹB, ȹL ʠ ȹɸ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʯʠʩʣʝʥʥʦʤ 

ʨʝʰʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʕʪʦʪ ʤʝʪʦʜ 

ʠʟʚʝʩʪʝʥ ʚ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ ʤʝʪʦʜ ʈʫʥʛʝïʂʫʪʪʘïʀʥʛʣʘʥʜʘ. ʌʦʨʤʫʣʳ 

ʠʤʝʶʪ ʚʠʜ: 

 

  

ʛʜʝ  

  

ɼʣʷ ʵʣʣʠʧʩʦʠʜʘ ʂʨʘʩʦʚʩʢʦʛʦ ɓ = 0,00842316. 

ɿʥʘʯʝʥʠʷ Ŭi ʠ űi ʚ ʤʝʪʦʜʝ ʈʫʥʛʝ-ʂʫʪʪʘ-ʀʥʛʣʘʥʜʘ ʧʨʠ i=1é6 

ʚʳʯʠʩʣʷʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ (ʪʘʙʣ. 24):  
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ʊʘʙʣ. 24 

i 

 
ai

 ʬi
 

1 A1 B1 

2 A1 + 0,5æA1 B1 + 0,5æB1 

3 A1 +  0,25(æA1 + æA2) B1 +  0,25(æB1 + æB2) 

4 A1 ïæɸ2 +2æA B1 ï ɺ2 + 2æɺ3 

5 A1 + 1/27(7æA1+10æɸ2+æA3) B1 +  1/27(7æB1+10æɺ2+æB3) 

6 

 

A1+1/ 265(28æA ï125æɸ2 

+ 546æA3 + 54æA4 + 378æA5) 

B1+1/265(28æB1 ï125æɺ2 

+ 546æɺ3+54æɺ4 + 378æɺ5)    
ʃʦʢʘʣʴʥʳʝ ʦʰʠʙʢʠ ʜʣʷ ʢʦʦʨʜʠʥʘʪ ʠ ʘʟʠʤʫʪʘ ʚʳʯʠʩʣʷʶʪ ʧʦ 

ʬʦʨʤʫʣʘʤ: 

 

 

 
 

ʉʆɼɽʈɾɸʅʀɽ ʀ ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʔ 

ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

B1=50
o
07ô40ò,97 ; 

A12=3
o
29ô45ò,83 ; 

L1=23
o
45ô13ò,43 ; 

S=281260,08 . 

ɺʳʯʠʩʣʝʥʠʷ  
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ɺʩʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 25 

ʊʘʙʣ.25 

ʌʦʨʤʫï

ʣ  r

  i 

1 2 3 4 5 6 

S0 9065,125 9065,125 9065,125 9065,125 9065,125 9065,125 

ai 3Á29'45",83 3Á35'17",18 3Á35'29",34 3Á41'38",52 3Á37'27",47 3Á32'00",33 

űi 500740,97 512323,91 512323,18 523903,89 514837,04 03758,02 

cosűi 0,9981390 0,9980398 0,9980362 9,9979926 0,9980001 0,9980992 

Sinűi 0,0609800 0,0625833 0,0626421 0,0642283 0,0632137 00616308 

Cosűi 0,6410740 0,6240162 0,6240191 0,6066674 0,6182672 0,6342883 

Sinűi 0,7674791 0,7814114 0,7814091 0,7949558 0,7859679 0,7730966 

cos
2
űi 

0,4109759 03893062 0,3893998 0,03680453 0,3823543 0,4023216 

i 0,003461 0,0032719 0,0032800 0,0031001 0,0032198 0,0033888 

1 + 0,6i 1,002077 1,001968 1,001968 1,001860 1,001931 1,002033 

1+ 0,2i 1,000692 1,000656 1,000656 1,000620 1,000644 1,000677 

Vi 1,001384 1,001311 1,001311 1,001239 1,001287 1,001355 

V
3

i  1,004157 
1,003938 

 
1,003938 1,003721 1,003866 1,004071 

 
00951216 0,1002911 0,1003849 0,1062003 0,1022433 1,0971653 

æB i
"

 9085",87 9082",98 9082",95 9079",96 9081",97 9084",73 

B i
o
 2Á31'25",87 2Á31'22",98 2Á31'22",95 2Á31'19",96 2Á31'21",97 2Á31'24",73 

æL i
"

 863",48 910",34 911",19 963",91 928",04 882",01 

L i
o
 0Á14'23",48 0Á15'10",34 0Á15'11",19 0Á16'03",91 0Á15'28",04 0Á14'42",01 
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æA i
"

 662",70 711",35 712",02 766",27 729",41 681",88 

æA i
o
 0Á11'02",70  0Á52"35 0Á11'52",02 0Á12'46",27 0Á12'09",41 0Á11'21",88 

ʊʘʙʣ.26 

ˉ  ̄ ɺ L S, A 

1 51Á51'59",6644 80Á19'15",4352  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Aij = 162
o
07'17" ,522 

Sij  = 35128,077 

 

2 

 

7644 2016,4352 

3 8644 2117,4352 

4 9644 2218,4352 

5 5200,0644 2319,4352 

6 1644 2420,4352 

7 2644 2521,4352 

8 3644 2622,4352 

9 4644 2723,4352 

10 5644 2824,4352 

 11 6644 2925,4352 

12 7644 3026,4352 

13 8644 3127,4352 

14 9644 3228,4352 

15 5201,0644 3329,4352 

16 1644 3430,4352 

17 2644 3531,4352 

18 

 

3644 3632,4352 

19 4644 3733,4352 

20 5644 3834,4352 

21 6644 3935,4352 

22 7644 4036,4352 

23 8644 4137,4352 

24 9644 4238,4352 

25 5202,0644 4339,4352 

26 1644 4440,4352 

27 2644 4541,4352 

28 3644 4641,4352 

29 4644 4743,4352 

30 5644 4844,4352 

 31 6644 4945,4352 

32 7644 5046,4352 

33 8644 5147,4352 

34 9644 5248,4352 
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35 5203,0644 5349,4352 

36 1644 5450,4352 

37 2644 5551,4352 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ.26 

38 3644 5652,4352  

39 4644 5753,4352  

40 5644 5854,4352 

41 6644 5955,4352 

42 7644 810056,4352 

43 8644 0157,4352 

44 9644 0258,4352 

45 5204,0644 0359,4352 

46 1644 0500,4352 

47 2644 0601,4352 

48 3644 0702,4352 

 

 

2. ʆʙʨʘʪʥʘʷ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʟʘʜʘʯʘ 

 

ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ 
ʆʙʨʘʪʥʘʷ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʯʠʩʣʝʥʠʝ ʧʦ 

ʟʘʜʘʥʥʳʤ ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ B1, L1 ʠ B2, L2 ʪʦʯʝʢ Q1 ʠ Q2 

ʚʳʯʠʩʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ S ʤʝʞʜʫ ʥʠʤʠ, ʘ ʪʘʢʞʝ ʧʨʷʤʦʡ A12 ʠ ʦʙʨʘʪʥʳʡ 

A21 ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʘʟʠʤʫʪʳ. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʘʤ ʩʦ ʩʨʝʜʥʠʤʠ ʘʨʛʫʤʝʥʪʘʤʠ (ʩʧʦʩʦʙ ɻʘʫʩʩʘ). 

ɺ ʵʪʦʤ ʩʧʦʩʦʙʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʯʠʩʣʷʶʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʚʝʣʠʯʠʥʳ: 

 
 

 
 

 
ʛʜʝ m = 593,602160          n = 197,867385       =(L2 ï L1)ò10

-4
; 

 

=(B2-B1)ò10
-4
;  D=  ; 

 

a1 =103422,05 cos Bm 

a2 =9,5144 cos Bm + 0,5525 cos
3
Bm ï 0,0078 cos

5
Bm 

a3 =-10,1287 cos Bm + 10,1287 cos
3
Bm 

a4 =103422,05 ï 696,9116 cos
2
Bm+ 4,6954cos

4
Bm ï 0,0310 cos

6
Bm 
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a5 =-30,3860 + 10,3334 cos

2
Bm ï 0,2061 cos

4
Bm + 0,0014 cos

6
cos

6
Bm 

a6 =-0,2048 + 0,4192 cos
2
Bm ï 0,0124 cos

4
Bm 

a7 =10
4
 

a8 =2,9381 + 0,0132 cos
2
Bm 

a9 =1,9587 cos
2
Bm + 0,0132 cos

4
 B 

ʀʩʢʦʤʦʝ ʨʝʰʝʥʠʝ ʦʙʨʘʪʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʧʦʣʫʯʘʶʪ ʧʦ 

ʬʦʨʤʫʣʘʤ: 

 

 

 
 

ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʔ ʀ  

ʍʆɼ ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 27. 
ʊʘʙʣ.27 

ʅʦʤʝʨʘ 

ʪʦʯʝʢ 
B L 

1 50Á07'40",97 23Á45'13",43 

2 52Á39'03",91 24Á00'25",46 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʪʘʙʣ.28 
ʊʘʙʣ.28 

ʌʦʨʤʫʣ r
ʈʝʟʫʣʪɹʘʪ  r

ʚr ʯʠʩʣʝʥʠʡ 
ʌʦʨʤʫʣ r

ʈʝʟʫʣʪɹʘʪ  r

ʚʳʯʠʩʣʝʥʠʡ 

B 50Á07'40",97 a7 10000,000 

B2 523903,91 a8 2,943 

æB +23122,94 a9 0,765 

æɺ" +9082,94 D 2,99607176 

Bm 512322,44 a1l 5886,0249 

L 234513,43 a
2

l 0,4565 

L2 240025,46 a3  -0,0031 

L +01512,03 Ɇ1 5886,4783 

l" +912,03 a4  93691,7795 

 0,908294 a5  -0,2006 

 0,091203 a6  -0,0322 

 0,8250 Ɇ2 +93691,5467 
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 0,0083 a7l  912,0300 

l 0,0752 a8 l 0,2213 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ.28 

 0,0076 a9  0,0006 

 0,7493 Ɇ3 912,2519 

 0,0008 S sinAm  =  DɆ1 17636,312 

cosBm 0,62402190 S cosA  = DɆ2 280706,597 

cos
2
Bm 0,389403 tg Am 0,06282828 

cos
3
Bm 0,2430 Am 33542,25 

cos
4
Bm 0,1516 sinAm 0,06270464 

cos
5
Bm 0,0946 cosAm 0,99803213 

cos
6
Bm 0,0590 

 
281260,08 

sin Bm 0,781407 
 

281060,08 

a 64537,624 S 281060,08 

a
2
 6,070 æA" +712,82 

a
3
 -3,859 æA

o
 01152,84 

a4 103151,380 æA /2 00556,42 

a5 -26,393 A12  = Am æA /2 32945,83 

a6 -0,43 A21   Am + æA/2 180
o
 1834138,67 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ7 

ɺʓʏʀʉʃɽʅʀɽ ʉʊʆʈʆʅ ʊʈɽʋɻʆʃʔʅʀʂɸ ʇʆ 

ʀɿɺɽʉʊʅʓʄ ʉʌɽʈʆʀɼʀʏɽʉʂʀʄ ʋɻʃɸʄ 

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʧʦ 

ʩʬʝʨʠʯʝʩʢʠʤ ʠ ʩʬʝʨʦʠʜʠʯʝʩʢʠʤ ʪʨʝʫʛʦʣʴʥʠʢʘʤ, ʥʘʫʯʠʪʴʩʷ ʨʝʰʘʪʴ 

ʪʨʝʫʛʦʣʴʥʠʢʠ. 

ɿʘʜʘʥʠʝ: 

ʈʝʰʠʪʴ ʪʨʝʫʛʦʣʴʥʠʢ ʩʦʛʣʘʩʥʦ ʚʘʨʠʘʥʪʘʤ ʚ ʪʘʙʣʠʮʝ 38. 

ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ 
ʊʨʝʫʛʦʣʴʥʠʢ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʣʠʥʠʷʤʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʣʠʧʩʦʠʜʘ, ʥʘʟʳʚʘʝʪʩʷ ʩʬʝʨʦʠʜʠʯʝʩʢʠʤ. ʈʝʰʠʪʴ ʪʘʢʦʡ 

ʪʨʝʫʛʦʣʴʥʠʢ ï ʟʥʘʯʠʪ ʦʧʨʝʜʝʣʠʪʴ ʚʩʝ ʝʛʦ ʥʝʠʟʚʝʩʪʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦ 

ʥʝʢʦʪʦʨʳʤ ʟʘʜʘʥʥʳʤ. ɽʩʣʠ ʩʪʦʨʦʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ʥʝ ʧʨʝʚʳʰʘʶʪ 200 

ʢʤ, ʪʦ ʝʛʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʬʝʨʠʯʝʩʢʠʡ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ 

ʠʟʚʝʩʪʥʳʝ ʬʦʨʤʫʣʳ ʩʬʝʨʠʯʝʩʢʦʡ ʪʨʠʛʦʥʦʤʝʪʨʠʠ. ɽʩʣʠ ʩʪʦʨʦʥʳ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ʧʨʝʚʦʩʭʦʜʷʪ 200 ʢʤ, ʪʦ ʪʘʢʦʡ ʪʨʝʫʛʦʣʴʥʠʢ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʬʝʨʦʠʜʠʯʝʩʢʠʡ ʠ ʩʬʝʨʦʠʜʠʯʝʩʢʠʡ ʠʟʙʳʪʦʢ ʩʣʝʜʫʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʙʦʣʝʝ ʪʦʯʥʳʤ ʬʦʨʤʫʣʘʤ, ʫʯʠʪʳʚʘʶʱʠʭ ʫʢʣʦʥʝʥʠʝ 

ʩʬʝʨʦʠʜʘ ʦʪ ʰʘʨʘ. 

ʇʫʩʪʴ ʟʘʜʘʥʳ ʰʠʨʦʪʳ ʚʝʨʰʠʥ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʨʘʚʥʳʝ ɺɸ, ɺɺ, ɺʉ, ʫʛʣʘ ʪʨʝʫʛʦʣʴʥʠʢʘ ʥʘ ʵʣʣʠʧʩʦʠʜʝ ʠ ʜʣʠʥʘ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʣʠʥʠʠ b, ʩʦʝʜʠʥʷʶʱʘʷ ʚʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸ ʠ ʉ. 

ʊʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʜʚʝ ʜʨʫʛʠʭ ʩʪʦʨʦʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ. ʋʛʣʳ 

ʩʬʝʨʦʠʜʠʯʝʩʢʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸ, ɺ, ʉ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

ɸ = ɸʩʬ + ŭɸ;        ɺ = ɺʩʬ + ŭɺ;        ʉ = ʉʩʬ + ŭʉ, 

ʛʜʝ ɸʩʬ, ɺʩʬ, ʉʩʬ ï ʩʬʝʨʠʯʝʩʢʠʝ ʫʛʣʳ ʪʨʝʫʛʦʣʴʥʠʢʘ, ŭɸ, ŭɺ, ŭʉ ï 

ʧʦʧʨʘʚʢʠ ʟʘ ʩʬʝʨʦʠʜʠʯʥʦʩʪʴ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ʇʦʧʨʘʚʢʠ ʟʘ ʩʬʝʨʦʠʜʠʯʥʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʘʤ  

, 

ʛʜʝ - ʛʘʫʩʩʦʚʘ ʢʨʠʚʠʟʥʘ ʵʣʣʠʧʩʦʠʜʘ ʥʘ ʩʨʝʜʥʝʡ ʰʠʨʦʪʝ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʨʝʫʛʦʣʴʥʠʢʘ; ʂɸ, ʂɺ, ʂʉ ï ʛʘʫʩʩʦʚʳ ʢʨʠʚʠʟʥʳ 

ʵʣʣʠʧʩʦʠʜʘ ʚʨʘʱʝʥʠʷ ʚ ʚʝʨʰʠʥʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ;  

M, Nïʨʘʜʠʫʩʳ ʢʨʠʚʠʟʥʳ ʥʦʨʤʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʚ ʧʣʦʩʢʦʩʪʷʭ ʤʝʨʠʜʠʘʥʘ 

ʠ ʧʝʨʚʦʛʦ ʚʝʨʪʠʢʘʣʘ (ʥʘ ʩʨʝʜʥʝʡ ʰʠʨʦʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʨʝʫʛʦʣʴʥʠʢʘ). 

ʆʧʨʝʜʝʣʠʚ ʧʦʧʨʘʚʢʠ ʟʘ ʩʬʝʨʦʠʜʠʯʥʦʩʪʴ, ʧʝʨʝʭʦʜʷʪ ʢ ʩʬʝʨʠʯʝʩʢʠʤ 

ʫʛʣʘʤ ʪʨʝʫʛʦʣʴʥʠʢʘ: 

ɸ=ɸʩʬ + ŭɸ;      ɺ=ɺʩʬ + ŭɺ;      ʉ=ʉʩʬ + ŭʉ, 

ɼʘʣʝʝ ʚʳʯʠʩʣʷʶʪ ʧʨʠʙʣʠʞʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʬʝʨʠʯʝʩʢʦʛʦ ʠʟʙʳʪʢʘ 

ʧʦ ʬʦʨʤʫʣʝ 
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ʛʜʝ b ï ʠʟʚʝʩʪʥʘʷ ʩʪʦʨʦʥʘ ʩʬʝʨʦʠʜʠʯʝʩʢʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʚʳʯʠʩʣʷʶʪ ʧʨʠʙʣʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ ʧʣʦʩʢʦʛʦ 

ʪʨʝʫʛʦʣʴʥʠʢʘ 

ɸ1=ɸʩʬ-Ůʧʨ/3;    ɺ1=ɺʩʬ-Ůʧʨ/3;     ʉ1=ʉʩʬ-Ůʧʨ/3; 

ʇʦ ʪʝʦʨʝʤʝ ʩʠʥʫʩʦʚ ʦʧʨʝʜʝʣʷʶʪ ʧʨʠʙʣʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʩʭʦʜʥʳʭ 

ʩʪʦʨʦʥ, ʨʝʰʘʷ ʪʨʝʫʛʦʣʴʥʠʢ ʢʘʢ ʧʣʦʩʢʠʡ: 

 
ʇʦ ʧʨʠʙʣʠʞʝʥʥʳʤ ʟʥʘʯʝʥʠʷ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ ʤʦʞʥʦ 

ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʩʬʝʨʠʯʝʩʢʦʛʦ ʠʟʙʳʪʢʘ 

 
ʛʜʝ p=(a+c+b)/2; a,b,c ï ʩʪʦʨʦʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʚʳʨʘʞʝʥʥʳʝ ʚ 

ʛʨʘʜʫʩʥʦʡ ʤʝʨʝ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʧʣʦʩʢʠʭ ʫʛʣʦʚ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ʚʳʯʠʩʣʝʥʥʳʡ ʩʬʝʨʠʯʝʩʢʠʡ ʠʟʙʳʪʦʢ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʩʦʦʪʥʦʰʝʥʠʷʤʠ: 

ɸ1=ɸʩʬ ï Ů/3 ï ȹɸ;ɺ1=ɺʩʬ ï Ů/3 ï ȹɺ;ʉ1=ʉʩʬ ï Ů/3 ï ȹʉ; 

ʛʜʝ  

ɼʣʷ ʢʦʥʪʨʦʣʷ ʚʳʯʠʩʣʷʶʪ ʩʬʝʨʠʯʝʩʢʠʝ ʫʛʣʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ʧʦ 

ʬʦʨʤʫʣʘʤ ʧʦʣʫʧʝʨʠʤʝʪʨʘ: 

 

 

 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʦʨʤʫʣʳ: 

 a - ʙʦʣʴʰʘʷ ʧʦʣʫʦʩʴ ʵʣʣʠʧʩʦʠʜʘ (6378245 ʤ) 

 Mi = aĀ(1-e
2
)Ā   -  ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ ʤʝʨʠʜʠʘʥʘ ʜʣʷ 

ʩʨʝʜʥʝʡ ʰʠʨʦʪʳ 

 Ni = aĀ  - ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ ʧʝʨʚʦʛʦ ʚʝʨʪʠʢʘʣʘ 

 Rm =   - ʩʨʝʜʥʠʡ ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ ʵʣʣʠʧʩʦʠʜʘ ʜʣʷ 

ʩʨʝʜʥʝʡ ʰʠʨʦʪʳ 

 f =          DII =  =  =  

 Ki =   =     - ʛʘʫʩʩʦʚʘ ʢʨʠʚʠʟʥʘ ʵʣʣʠʧʩʦʠʜʘ ʥʘ ʩʨʝʜʥʠʭ 

ʰʠʨʦʪʘʭ  

 k =  =   - ʩʨʝʜʥʠʡ ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ ʵʣʣʠʧʩʦʠʜʘ ʚ 
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ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ  ʪʨʝʫʛʦʣʴʥʠʢʘ 
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ʉʆɼɽʈɾɸʅʀɽ ʀ ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʔ 

ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ  
ʊʘʙʣ.29 

ʊʦʯʢʠ ɿʥʘʯʝʥʠʝ ʫʛʣʦʚ ʐʠʨʦʪr  ʪʦʯʝʢ ʈʘʩʩʪʦʷʥʠ̫, ʤ 

ɸ 30Á03'56",842 52Á00'00"  

ɺ 900356,391 564342 804666,593 

ʉ 600356,966 

 

540000  

ɺʳʯʠʩʣʝʥʠʝ ʧʦʧʨʘʚʦʢ ʚ ʫʛʣʘʭ ʟʘ ʩʬʝʨʦʠʜʠʯʥʦʩʪʴ 

ʪʨʝʫʛʦʣʴʥʠʢʘ(ʪʘʙʣ.30). 
ʊʘʙʣ.30 

ʌʦʨʤʫʣ r
ʈʝʟʫʣʪɹʘʪʳ 

ʚʳʯʠʩʣʝʥʠʡ 
ʌʦʨʤʫʣ r

ʈʝʟʫʣʪɹʘʪʳ 

ʚʳʯʠʩʣʝʥʠʡ 

A 6378245 1ī1,25e
2 
sin

2
B 0,99452 

a(1īe
2
) 6335553 1ī1,25e

2 
sin

2
Bm 0,99449 

ɺA 52Á00'00" 

 
MA 6375293 

 BB 564342 M
B 6380290 

BC 540000 M
C 6377406 

Bm 541436 Mm 6377662 

0,25e
2 

0,00167 0,75ʝ
2
 0,00502 

1,25e
2 

0,00837 0,75e
2 
sin

2
BA  0,00312 

sin BA  0,78801 0,75e
2 
sin

2
B 0,00351 

sin BB 0,83608 0,75e
2 
sin

2
BC 0,00329 

sin BC 0,80902 0,75e
2 
sin

2
Bm 0,00331 

sin Bm 0,81151 1ï0,25e
2 
sin

2
B A  0,99896 

sin
2
BA  0,62096 1ï0,25e

2 
sin

2
BB  0,99883 

sin
2
BB  0,69903 1ï0,25e

2 
sin

2
BC 0,99891 

sin
2
BC 0,65451 1ï0,25e

2 
sin

2
B m 0,99890 

sin
2
Bm 0,65855 1ï0,75e

2 
sin

2
B A  0,99688 
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0,25e 
2
sin

2
B A  0,00104 1ï0,75e

2 
sin

2
BB  0,99649 

    
  ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ. 30 

0,25e 
2
sin

2
BB  0,00117 1ï0,75e

2
sin

2
B C 0,99671 

0,25e 
2
sin

2
BC 0,00109 1ï0,75e

2
sin

2
B m 0,99669 

0,25e 
2
sin

2
B m 0,00110 N A  6391553 

1,25e 
2
sin

2
B A  0,00520 NB 6393222 

1,25e 
2
sin

2
BB  0,00585 N C  6392323 

1,25e 
2
sin

2
BC 0,00548 N m  6392387 

1,25e 
2
sin

2
B m 0,00551 e/12 59,074ò 

1+ 0,25e 
2
sin

2
B A  1,00104 (K Aï K ) /K 0,00050 

1+ 0,25e
2 

sin
2
B B  1,00117 (K B  ï K ) /K -0,00054 

1+ 0,25e
2
sin

2
B C 1,00109 (K Cïʂ) /K 0,00005 

1+ 0,25e 
2 
sin

2
Bm 1,00110 ŭA 0,030ò 

1+1,25e
2 
sin

2
BA  0,99480 ŭB -0,032 

1ī1,25e
2 
sin

2
BB 0,99415 ŭC 0,003 

ɺʳʯʠʩʣʝʥʠʝ ʩʬʝʨʠʯʝʩʢʠʭ ʫʛʣʦʚ (ʪʘʙʣ.31). 

   
ʊʘʙʣ.31 

Aʩʬ=A -ŭA 30Á03'56",812 

Bʩʬ=B ï ŭB 900356,423 

Cʩʬ=C ï ŭC 600356,963 
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ɺʳʯʠʩʣʝʥʠʝ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʬʝʨʠʯʝʩʢʦʛʦ ʠʟʙʳʪʢʘ 

(ʪʘʙʣ.32) 
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ʊʘʙʣ.32 

ʌʦʨʤʫʣ r
ʈʝʟʫʣʪɹʘʪʳ 

ʚr ʯʠʩʣʝʥʠʡ 
ʌʦʨʤʫʣ r

ʈʝʟʫʣʪɹʘʪʳ 

ʚr ʯʠʩʣʝʥʠʡ 

F 0,002530 sin A 0,50099395 

b
2
,ʢʤ

2  
647488,320 

sin B 0,99999934 

sin ʉ 0,86659924 

 Ů" 711ò,212 Ů
0  

11ô51ò,212 

 

ɺʳʯʠʩʣʝʥʠʝ ʧʨʠʙʣʠʞʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ(ʪʘʙʣ.33) 

 
ʊʘʙʣ.33 

ɺ
ʝ
ʨ
ʰ
ʠ
ʥ
ʳ

 

ʋʛʣʳ 

ʩʬʝʨʠʯ. 

ʪʨʝʫʛ-ʢʘ 
 

ʇʦʧʨʘʚʢʠ 

ʠʟ ʫʨʘʚʥï

ʥʠʷ  ïw / 3 

 

ï Ů / 3 

 

ʋʛʣʳ 

ʧʣʦʩʢʦʛʦ 

ʪʨʝʫʛ-ʢʘ 

ʉʠʥʫʩʳ 

ʫʛʣʦʚ 

ʉʪʦʨʦʥʳ, 

ʤ 

ɸ 90Á03'56",423 

 
0,338 -3'57",071 89Á59'59",690 

 
1,00000000 804666,593 

ɺ 300356,812 0,338 -357,070 

 

300000,080 

 
0,50000034 402333,560 

ʉ 600356,963 0,338 

 
-357,071 600000,230 0,86602596 696862,150 

× 1801150,198 1,014 -1151,512 1800000,000   

Ů 1151,212      

w=×-(Ů 

+180
0
) 

-1,014      

 

ɺʳʯʠʩʣʝʥʠʝ ʪʦʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʬʝʨʠʯʝʩʢʦʛʦ ʠʟʙʳʪʢʘ(ʪʘʙʣ.34) 

 
ʊʘʙʣ.34 

ʌʦʨʤʫʣ r
ʈʝʟʫʣʪɹʘʪʳ 

ʚʳʯʠʩʣʝʥʠʡ 
 

ʌʦʨʤʫʣ r
ʈʝʟʫʣʪɹʘʪʳ 

ʚʳʯʠʩʣʝʥʠʡ 

" /Rm 

 
0,032304551 (p-c)/2 10839,945 

a " /Rm 12997",205=3Á36'37",205 tg(p/2) 0,07468263 

b " / Rm 

 
25994,393=7Á13'14",393 tg(p-a)/2 0,04306472 

c " /Rm 22511,818=6Á15'11",818 tg(p-b)/2 0,01153257 

2 p 17Á05'03",416 tg(p-c)/2 0,01997671 
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p 83231,708 tg
2
(Ů / 4) 0,00086078 

 
ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ.34 

p / 2 41615,854 
Ů/4 

 
0Á02'57",550 

( pïa ) / 2  22757,252 
Ů 0 

 
01150200 

( pïb ) / 2  0Á39'38",658 Ů ʨʘʜ  

 

 

ɺʳʯʠʩʣʝʥʠʝ ʧʦʧʨʘʚʦʢ ȹ(ʪʘʙʣ.35) 
ʊʘʙʣ.35 

ʌʦʨʤʫʣ r
ʈʝʟʫʣʪɹʘʪʳ 

ʚʳʯʠʩʣʝʥʠʡ 
ʌʦʨʤʫʣ r

ʈʝʟʫʣʪɹʘʪʳ 

ʚʳʯʠʩʣʝʥʠʡ 

ʘ
2  

161871,84 2ʩ
2  

971233,28 

b
2 

647787,37 ʘ
2
+ʩ

2
 647488,48 

c
2 

485616,64 2b
2  

1295574,70 

(MN ) m 40768318,64 Ů/ 60 11",8366 

3(MN) m  123304950,0 ȹɸ +0",078 

b
2
+ c

2  
1133404,0 ȹɺ -0,063 

2a
2  

323743,68 ȹʉ -0,016 

b
2
+a

2
 809659,21   

 

ɺʳʯʠʩʣʝʥʠʝ ʧʣʦʩʢʠʭ ʫʛʣʦʚ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ɸ1=ɸʩʬ- Ů/3 ï ȹɸ=30
ʦ
03ô56ò,812 - 3ô56ò,733 ï 0ò,078 = 30

o
00ô00ò, 001 

B1=Bʩʬ- Ů/3 ï ȹB=90
ʦ
03ô56ò, 423 - 3ô56ò,733 ï 0ò, 063 = 89

o
59ô59ò, 753 

C1=Cʩʬ- Ů/3 ï ȹC=60
ʦ
03ô56ò, 953 - 3ô56ò,733 ï 0ò, 016 = 60

o
00ô00ò, 246 

  

ʊʦʯʥʦʝ ʨʝʰʝʥʠʝ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʚ ʪʘʙʣʠʮʝ 36 

 
ʊʘʙʣ.36 

ɺʝʨʰʠʥʳ 
ʋʛʣʳ ʧʣʦʩʢʦʛʦ 

ʪʨʝʫʛʦʣɹʥʠʢʘ 
 

ʉʠʥʫʩʳ ʉʪʦʨʦʥ  r

B 89Á59'59",753 1,00000000 804666,593 

A 300000,000 0,50000000 402333,298 
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C 600000,246 0,86602600 696862,182 

× 1800000,000 

 
  

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ (ʚʳʯʠʩʣʝʥʠʝ ʩʬʝʨʠʯʝʩʢʠʭ ʫʛʣʦʚ) 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 37. 
ʊʘʙʣ.37 

ʌʦʨʤʫʣ r
ʈʝʟʫʣʪɹʘʪʳ 

ʚr ʯʠʩʣʝʥʠʡ 
ʌʦʨʤʫʣ r

ʈʝʟʫʣʪɹʘʪʳ 

ʚʳʯʠʩʣʝʥʠʡ 
ʌʦʨʤʫʣ r

ʈʝʟʫʣʪɹʘʪʳ 

ʚr ʯʠʩʣʝʥʠʡ 

" /Rm 0,032304551 sin(ʨ- a) 0,08597003 tg
2
( B/2 ) 1,00229510 

a ' /Rm 12997",205=3Á36'37",205 sin( p - b) 0,02306205 tg(B /2) 1,00114690 

b " /Rm 25994,393=7Á13'14",393 sin( p - c) 0,03993746 B/2 45Á01'58",215 

c " /Rm 22511,818=6Á15'11",818 sin p 0,14853677 Bʩʬ 90Á03'56",430 

2p 17Á05'03",416 tg
2
(A/2 ) 0,07212690 tg

2
(C/2 ) 0,33421855 

      
p 83231,708 tg(A /2) 0,26856452 tg(C/2) 0,57811638 

pïa 45554,508 A /2 15Á01'58",399 C/ 2 30Á01'58",477 

pïb 11917,312 ɸʩʬ 30Á03'56",798 Cʩʬ 60Á03'56",954 

pïc 21719,884     
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ɺʘʨʠʘʥʪʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

ʊʘʙʣ.38 

ˉ 
 

ʋʛʣʳ ʩʬʝʨʦʠʜʠʯʝʩʢʠʝ ʐʠʨʦʪr  ʪʦʯʝʢ ʈʘʩʩʪʦʷʥʠʝ b 
 ɸ B C ɸ ɺ ʉ 

1 77Á52'28",641 36Á23'23",350 65Á46'55",341 59Á50'08",341 57Á48'47",602 58Á11'35",500 210227,583 

2 29",641 22",350 55",241 58Á40'08",341 563847,602 570135,500 210327,583 

3 30",641 21",350 55",141 57Á30'08",341 552847,602 555135,500 210427,583 

4 31",641 20",350 55",041 56Á20'08",341 541847,602 544135,500 210527,583 

5 32",641 19",350 54",941 55Á10'08",341 530847,602 533135,500 210627,583 

6 33",641 18",350 54",841 54Á00'08",341 515847,602 522135,500 210727,583 

7 34",641 17",350 54",741 53Á50'08",341 514847,602 511135,500 210827,583 

8 35",641 16",350 

 
54",641 52Á40'08",341 503847,602 510135,500 210927,583 

9 36",641 15",350 54",541 51Á30'08",341 492847,602 495135,500 211027,583 

10 37",641 14",350 54",441 50Á20'08",341 481847,602 484135,500 211127,583 

11 38",641 

 
13",350 54",341 58Á40'08",341 564847,602 571135,500 211227,583 

12 39",641 12",350 54",241 57Á30'08",341 552847,602 560135,500 211327,583 

13 40",641 11",350 54",141 56Á20'08",341 541847,602 544135,500 211427,583 

14 41",641 10",350 54",041 55Á10'08",341 530847,602 533135,500 211527,583 

15 42",641 09",350 53",941 54Á00'08",341 515847,602 522135,500 211627,583 

16 43",641 08",350 53",841 53Á50'08",341 514847,602 521135,500 211727,583 

17 44",641 07",350 53",741 52Á40'08",341 503847,602 510135,500 211827,583 

18 45",641 06",350 53",641 51Á30'08",341 492847,602 495135,500 211927,583 

19 46",641 05",350 53",541 50Á20'08",341 481847,602 484135,500 212027,583 
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      ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ.38 

20 47",641 04",350 53",441 58Á30'08",341 562847,602 565135,500 212127,583 

21 48",641 03",350 53",341 57Á20'08",341 551847,602 554135,500 212227,583 

22 49",641 02",350 53",241 56Á10'08",341 540847,602 543135,500 212327,583 

23 50",641 01",350 53",141 55Á00'08",341 525847,602 532135,500 212427,583 

24 51",641 00",350 53",041 54Á50'08",341 524847,602 531135,500 212627,583 

25 52",641 22'59",350 52",941 53Á40'08",341 513847,602 520135,500 212727,583 

26 53",641 58",350 52",841 52Á30'08",341 502847,602 505135,500 212827,583 

27 54",641 57",350 52",741 51Á20'08",341 491847,602 494135,500 212927,583 

28 55",641 56",350 52",641 50Á10'08",341 480847,602 483135,500 213027,583 

29 56",641 55",350 52",541 59Á00'08",341 565847,602 572135,500 213127,583 

30 57",641 54",350 52",441 58Á50'08",341 564847,602 571135,500 213227,583 

31 58",641 53",350 52",341 57Á40'08",341 553847,602 560135,500 213327,583 

32 59",641 52",350 52",241 56Á30'08",341 542847,602 545135,500 213427,583 

33 53'00",641 51",350 52",141 55Á20'08",341 531847,602 534135,500 213527,583 

34 01",641 50",350 52",041 54Á10'08",341 520847,602 523135,500 213627,583 

35 02",641 49",350 51",941 53Á00'08",341 515847,602 522135,500 213727,583 

36 03",641 48",350 51",841 52Á50'08",341 504847,602 511135,500 213827,583 

37 04",641 47",350 51",741 51Á40'08",341 493847,602 500135,500 213927,583 

38 05",641 46",350 51",641 50Á30'08",341 482847,602 495135,500 214027,583 

39 06",641 45",350 51",541 59Á20'08",341 571847,602 574135,500 214127,583 

40 07",641 44",350 51",441 58Á10'08",341 560847,602 563135,500 214227,583 

41 08",641 43",350 51",341 57Á00'08",341 545847,602 552135,500 214327,583 
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              ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ.38 

42 09",641 42",350 51",241 56Á50'08",341 544847,602 551135,500 214427,583 

43 10",641 41",350 51",141 55Á40'08",341 533847,602 540135,500 214527,583 

44 11",641 40",350 51",041 54Á30'08",341 522847,602 525135,500 214627,583 

45 12",641 39",350 50",941 53Á20'08",341 511847,602 514135,500 214727,583 

46 13",641 38",350 50",841 52Á10'08",341 500847,602 503135,500 

 
214827,583 

47 14",641 37",350 50",741 51Á00'08",341 485847,602 492135,500 214927,583 

48 15",641 36",350 50",641 50Á50'08",341 484847,602 491135,500 215027,583 

49 16",641 35",350 50",541 59Á40'08",341 573847,602 580135,500 215127,583 

50 17",641 34",350 50",441 58Á30'08",341 562847,602 565130,500 215227,583 
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ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ ˉ8 

ɺʓʉʆʂʆʊʆʏʅʆɽ ʅʀɺɽʃʀʈʆɺɸʅʀɽ 

 

ʎʝʣʴ ʨʘʙʦʪʳ: ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʫʩʪʨʦʡʩʪʚʦʤ, ʧʦʚʝʨʢʘʤʠ 

ʚʳʩʦʢʦʪʦʯʥʳʭ ʥʠʚʝʣʠʨʦʚ ʠ ʠʥʚʘʨʥʳʭ ʨʝʝʢ,  ʥʘʫʯʠʪʴʩʷ ʙʨʘʪʴ ʦʪʩʯʝʪʳ ʧʦ 

ʥʠʤ, ʠʟʫʯʠʪʴ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ ʥʘ ʩʪʘʥʮʠʠ, ʥʘʫʯʠʪʴʩʷ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʞʫʨʥʘʣ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ. 

 

ɿʘʜʘʥʠʝ: 

1. ʀʟʫʯʠʪʴ ʥʘʟʥʘʯʝʥʠʝ, ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʪʦʯʥʦʩʪʴ, ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ ʥʘ 

ʩʪʘʥʮʠʠ ʩ ʥʠʚʝʣʠʨʦʤ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʪʩʯʝʪʦʚ ʠ ʢʦʥʪʨʦʣʴʥʳʝ 

ʚʳʯʠʩʣʝʥʠʷ, ʠʟʣʦʞʝʥʥʳʝ ʚ çʀʥʩʪʨʫʢʮʠʠ ʧʦ ʥʠʚʝʣʠʨʦʚʘʥʠʶ I, II , III , IV 

ʢʣʘʩʩʦʚè. 

2. ʆʙʨʘʙʦʪʘʪʴ ʞʫʨʥʘʣ ʥʠʚʝʣʠʨʦʚʘʥʠʷ II  ʢʣʘʩʩʘ ʩʦʛʣʘʩʥʦ ʩʚʦʝʤʫ 

ʚʘʨʠʘʥʪʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʪʘʙʣʠʮʝ 40. 

 

ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʥʠʚʝʣʠʨ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦʩʝʨʝʜʠʥʝ ʤʝʞʜʫ ʨʝʡʢʘʤʠ, 

ʝʛʦ ʦʩʴ ʧʨʠʚʦʜʠʪʩʷ ʚ ʦʪʚʝʩʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʢʨʫʛʣʦʤʫ ʫʨʦʚʥʶ, ʚʠʟʠʨʥʘʷ 

ʦʩʴ  ʧʨʠʚʦʜʠʪʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤʫ 

ʫʨʦʚʥʶ ʠ ʥʘ ʰʢʘʣʝ ʤʠʢʨʦʤʝʪʨʘ ʩʪʘʚʠʪʩʷ ʦʪʩʯʝʪ 50. ʅʘ ʥʝʯʸʪʥʳʭ 

ʩʪʘʥʮʠʷʭ ʥʘʙʣʶʜʝʥʠʷ ʥʘʯʠʥʘʶʪʩʷ ʩ ʟʘʜʥʝʡ, ʘ ʥʘ ʯʸʪʥʳʭ ʩʪʘʥʮʠʷʭ 

ʥʘʙʣʶʜʝʥʠʷ ʥʘʯʠʥʘʶʪʩʷ ʩ ʧʝʨʝʜʥʝʡ ʨʝʡʢʠ. ʅʘ ʧʝʨʚʦʡ ʩʪʘʥʮʠʠ ʢʘʢ 

ʥʝʯʸʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʪʩʯʸʪʦʚ ʩʣʝʜʫʶʱʘʷ: 

(1) ï ʦʪʩʯʸʪ ʧʦ ʟʘʜʥʝʡ ʨʝʡʢʝ ʦʩʥʦʚʥʦʡ ʰʢʘʣʝ ʚʝʨʭʥʝʡ ʜʘʣʴʥʦʤʝʨʥʦʡ 

ʥʠʪʠ; 

(2) ï ʦʪʩʯʸʪ ʧʦ ʟʘʜʥʝʡ ʨʝʡʢʝ ʦʩʥʦʚʥʦʡ ʰʢʘʣʝ ʥʠʞʥʝʡ ʜʘʣʴʥʦʤʝʨʥʦʡ 

ʥʠʪʠ; 

(3) ï ʚʚʦʜʠʪʩʷ ʚ ʙʠʩʩʝʢʪʦʨ ʙʣʠʞʘʡʰʠʡ ʰʪʨʠʭ ʦʩʥʦʚʥʦʡ ʰʢʘʣʳ ʟʘʜʥʝʡ 

ʨʝʡʢʠ ʠ ʙʝʨʝʪ ʦʪʩʯʝʪ ʧʦ ʨʝʡʢʝ; 

(4) ï ʦʪʩʯʸʪ ʧʦ ʰʢʘʣʝ ʤʠʢʨʦʤʝʪʨʘ; 

(5) ï ʧʦʚʦʨʘʯʠʚʘʝʤ ʟʨʠʪʝʣʴʥʫʶ ʪʨʫʙʫ ʥʘ ʧʝʨʝʜʥʶʶ ʨʝʡʢʫ, ʝʩʣʠ ʥʘʜʦ, 

ʧʦʜʧʨʘʚʣʷʝʤ ʧʫʟʳʨʸʢ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʵʣʝʚʘʮʠʦʥʥʳʤ ʚʠʥʪʦʤ, 

ʩʪʘʚʠʤ ʥʘ ʰʢʘʣʝ ʤʠʢʨʦʤʝʪʨʘ ʦʪʩʯʸʪ 50 ʠ ʙʝʨʸʤ ʧʦ ʦʩʥʦʚʥʦʡ ʰʢʘʣʝ ʧʦ 

ʚʝʨʭʥʝʡ ʜʘʣʴʥʦʤʝʨʥʦʡ ʥʠʪʠ; 

(6 ) ï ʦʪʩʯʸʪ ʧʦ ʧʝʨʝʜʥʝʡ ʨʝʡʢʝ ʦʩʥʦʚʥʦʡ ʰʢʘʣʳ ʥʠʞʥʝʡ ʜʘʣʴʥʦʤʝʨʥʦʡ 

ʥʠʪʠ; 

(7) ï ʚʚʦʜʠʤ ʚ ʙʠʩʩʝʢʪʦʨ ʙʣʠʞʘʡʰʠʡ ʰʪʨʠʭ ʦʩʥʦʚʥʦʡ ʰʢʘʣʳ ʧʝʨʝʜʥʝʡ 

ʨʝʡʢʠ ʠ ʙʝʨʸʤ ʦʪʩʯʸʪ ʧʦ ʨʝʡʢʝ; 

(8) ï ʦʪʩʯʸʪ ʧʦ ʰʢʘʣʝ ʤʠʢʨʦʤʝʪʨʘ; 

(9) ï ʚʚʦʜʠʤ ʚ ʙʠʩʩʝʢʪʦʨ ʙʣʠʞʘʡʰʠʡ ʰʪʨʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʰʢʘʣʳ 

ʧʝʨʝʜʥʝʡ ʨʝʡʢʠ ʠ ʙʝʨʸʤ ʦʪʩʯʸʪ ʧʦ ʥʝʡ; 

(10) ï ʦʪʩʯʸʪ ʧʦ ʰʢʘʣʝ ʤʠʢʨʦʤʝʪʨʘ; 
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(11) ï ʧʦʚʦʨʘʯʠʚʘʝʤ ʟʨʠʪʝʣʴʥʫʶ ʪʨʫʙʫ ʩʥʦʚʘ ʥʘ ʟʘʜʥʶʶ ʨʝʡʢʫ, ʚʚʦʜʠʤ ʚ 

ʙʠʩʩʝʢʪʦʨ ʙʣʠʞʘʡʰʠʡ ʰʪʨʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʰʢʘʣʳ ʠ ʙʝʨʸʤ ʦʪʩʯʸʪ ʧʦ 

ʥʝʡ; 

(12) ï ʦʪʩʯʸʪ ʧʦ ʰʢʘʣʝ ʤʠʢʨʦʤʝʪʨʘ. 

ʆʙʨʘʟʝʮ ʟʘʧʠʩʠ ʚ ʞʫʨʥʘʣʝ ʥʠʚʝʣʠʨʦʚʘʥʠʷ II  ʢʣʘʩʩʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣʠʮʝ 39. 
 

ʊʘʙʣ.39 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ.39 

 
 

ɺʳʯʠʩʣʝʥʠʷ ʥʘ ʩʪʘʥʮʠʠ 

(13)=(3)ï(7); (14)=(4)ï(8) 

(15)=(13)+(14) ï ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʧʦ ʦʩʥʦʚʥʳʤ ʰʢʘʣʘʤ 

ʨʝʝʢ, ʦʥʦ ʠʤʝʝʪ ʟʥʘʢ. ʇʨʠ ʝʛʦ ʚʳʯʠʩʣʝʥʠʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ (13) 

ʚʳʨʘʞʝʥʦ ʚ 1/2ʜʤ (ʪʘʢ ʦʮʠʬʨʦʚʘʥʘ ʠʥʚʘʨʥʘʷ ʨʝʡʢʘ), ʘ (14) ï ʚ ʜʝʣʝʥʠʷʭ 

ʰʢʘʣʳ ʤʠʢʨʦʤʝʪʨʘ. ʏʪʦʙʳ ʩʣʦʞʠʪʴ, ʠʭ ʥʘʦ ʚʳʨʘʟʠʪʴ ʚ ʦʜʠʥʘʢʦʚʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ.  

ʅʘʧʨʠʤʝʨ:  

(13)= +0,5, 

(14)= -55, 

(15)= +0,5ï0,055=+0,4451 1/2ʜʤ, 

(16)= (11)ï(9), 

(17)=(12)ï(10), 

(18)=(16)+(17) ï ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʰʢʘʣʘʤ ʨʝʝʢ, ʠʤʝʝʪ ʟʥʘʢ. ʇʨʠ ʝʛʦ ʚʳʯʠʩʣʝʥʠʠ ʫʯʝʩʪʴ ʧʦʷʩʥʝʥʠʷ ʢ 

ʚʳʯʠʩʣʝʥʠʶ (15), 

(19)=(15)ï(18) ï ʵʪʦ ʚʝʣʠʯʠʥʘ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʝʤ ʠʟʤʝʨʝʥʠʡ: 

ʨʘʩʭʦʞʜʝʥʠʝ ʧʨʝʚʳʰʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʤ ʧʦ ʦʩʥʦʚʥʳʤ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 


