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ɹʫʨʙʘʝʚ ɸ.ʄ. ʉʙʦʨʢʘ, ʶʩʪʠʨʦʚʢʘ ʠ ʢʦʥʪʨʦʣʴ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚ. 

ʉʙʦʨʥʠʢ ʟʘʜʘʯ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʧʦ 

ʜʠʩʮʠʧʣʠʥʝ çʉʙʦʨʢʘ, ʶʩʪʠʨʦʚʢʘ ʠ ʢʦʥʪʨʦʣʴ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ 

ʧʨʠʙʦʨʦʚè. ï ʉʇʙ: ʋʥʠʚʝʨʩʠʪʝʪ ʀʊʄʆ, 2018. ï 102 ʩ. 

           ɺ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ  ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ 

ʟʘʢʨʝʧʠʪʴ ʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥ 

çʉʙʦʨʢʘ, ʶʩʪʠʨʦʚʢʘ ʠ ʢʦʥʪʨʦʣʴ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚè, çʉʙʦʨʢʘ, 

ʶʩʪʠʨʦʚʢʘ ʠ ʢʦʥʪʨʦʣʴ ʦʧʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚè, çʖʩʪʠʨʦʚʢʘ ʠ ʢʦʥʪʨʦʣʴ 

ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤè, 

ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ ʠ ʛʨʘʤʦʪʥʦ 

ʦʮʝʥʠʪʴ ʧʨʝʜʣʘʛʘʝʤʫʶ ʤʝʪʦʜʠʢʫ ʢʦʥʪʨʦʣʷ ʠ ʶʩʪʠʨʦʚʢʠ. ʌʦʨʤʫʣʠʨʦʚʢʝ 

ʟʘʜʘʯ ʧʨʝʜʰʝʩʪʚʫʝʪ ʢʨʘʪʢʦʝ ʠʟʣʦʞʝʥʠʝ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʨʘʟʜʝʣʘ ʜʠʩʮʠʧʣʠʥ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʯʠʩʣʝʥʥʳʭ 

ʨʘʩʯʸʪʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ. 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʬʝʜʝʨʘʣʴʥʳʤ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʦʙʲʝʜʠʥʝʥʠʝʤ ʚ 

ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʫʢʨʫʧʥʝʥʥʦʡ ʛʨʫʧʧʝ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʠ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ 12.00.00 ʌʦʪʦʥʠʢʘ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝ, ʦʧʪʠʯʝʩʢʠʝ 

ʠ ʙʠʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʘʯʝʩʪʚʝ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʠʘʪʘ 12.03.02 çʆʧʪʦʪʝʭʥʠʢʘè, 

ʩʧʝʮʠʘʣʠʪʝʪʘ 12.05.01 çʕʣʝʢʪʨʦʥʥʳʝ ʠ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʠʙʦʨʳ ʠ 

ʩʠʩʪʝʤʳ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè. 

        

 

ʋʥʠʚʝʨʩʠʪʝʪ ʀʊʄʆ ï ʚʝʜʫʱʠʡ ʚʫʟ ʈʦʩʩʠʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʬʦʪʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʦʚ, ʧʦʣʫʯʠʚʰʠʭ ʚ 

2009 ʛʦʜʫ ʩʪʘʪʫʩ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉ 2013 

ʛʦʜʘ ʋʥʠʚʝʨʩʠʪʝʪ ʀʊʄʆ ï ʫʯʘʩʪʥʠʢ ʧʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʩʨʝʜʠ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ 

ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʠʟʚʝʩʪʥʦʡ ʢʘʢ ʧʨʦʝʢʪ ç5 ʚ 100è. ʎʝʣʴ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʀʊʄʆ ï ʩʪʘʥʦʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʧʦ ʪʠʧʫ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ 

ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʶ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

É ʋʥʠʚʝʨʩʠʪʝʪ ʀʊʄʆ, 2018 

É ɹʫʨʙʘʝʚ ɸ.ʄ., 2018  
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ʆɻʃɸɺʃɽʅʀɽ 
 

ɺɺɽɼɽʅʀɽéééééééééééééééééééééééé.éé.5 

 

1. ʌʆʂʋʉʀʈʆɺʂɸ ʀɿʆɹʈɸɾɽʅʀʗ, ʉʍʆɼʀʄʆʉʊʔ ʇʋʏʂʆɺ  ʀ       

ʋʉʊʈɸʅɽʅʀɽ ʇɸʈɸʃʃɸʂʉɸéééé.éééééééééééééé6 

        1.1 ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷéééééééééééééé6        

        1.2 ʆʙʱʠʝ ʚʦʧʨʦʩʳ ʬʦʢʫʩʠʨʦʚʢʠ ʠʟʦʙʨʘʞʝʥʠʷéééééééééé6 

        1.3 ʌʦʢʫʩʠʨʦʚʢʘ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ ʩʠʩʪʝʤééééééééééé.é9 

        1.4 ʌʦʢʫʩʠʨʦʚʢʘ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʠʢʨʦʩʢʦʧʘéééééééé12 

        1.5 ɿʘʜʘʯʠ ˉˉ 1 ï 66..éééééééééééééééééé.......14 

        1.6 ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯéééééééééééé..ééééé...23  

 

2. ʈɽɻʋʃʀʈʆɺʂɸ ʋɺɽʃʀʏɽʅʀʗ ʀ ʄɸʉʐʊɸɹɸ ʀɿʆɹʈɸɾɽʅʀʗé...25 

         2.1 ʆʙʱʠʝ ʚʦʧʨʦʩʳ ʶʩʪʠʨʦʚʢʠ ʫʚʝʣʠʯʝʥʠʷ ʠ ʤʘʩʰʪʘʙʘ  

                ʠʟʦʙʨʘʞʝʥʠʷéééééééééééééééééééééé.25 

         2.2 ʖʩʪʠʨʦʚʢʘ ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʢʪʠʚʘ ʦʪʩʯʸʪʥʦʛʦ 

               ʤʠʢʨʦʩʢʦʧʘ ʠʣʠ ʧʨʦʬʠʣʴʥʦʛʦ ʧʨʦʝʢʪʦʨʘéééééééééé...27  

         2.3 ʖʩʪʠʨʦʚʢʘ ʤʘʩʰʪʘʙʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ  

               ʩʠʩʪʝʤʘʭéééééééééé..ééééééééééééé..28   

          2.4 ɿʘʜʘʯʠ ˉˉ 67 ï 76 ééééééééééééééééééé.29 

          2.5  ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯééééééééééééé..éééé.30 

 

3. ʆɹɽʉʇɽʏɽʅʀɽ ɺɿɸʀʄʅʆɻʆ ʈɸʉʇʆʃʆɾɽʅʀʗ ɹɸɿ   

ʆʇʊʀʏɽʉʂʀʍ ɼɽʊɸʃɽʁ, ʉɹʆʈʆʏʅʓʍ ɽɼʀʅʀʎ ʀ ʉʈɽɼʉʊɺ 

ʂʆʅʊʈʆʃʗ.  ʎɽʅʊʈʀʈʆɺɸʅʀɽ ʆʇʊʀʏɽʉʂʀʍ ʕʃɽʄɽʅʊʆɺ ʂ 

ɺʅɽʐʅʀʄ ʂʆʅʉʊʈʋʂʊʆʈʉʂʀʄ ɹɸɿɸʄ..éééééé..éééé.é31 

         3.1 ʇʦʥʷʪʠʝ ʦ ʙʘʟʘʭ ʠ ʙʘʟʠʨʦʚʘʥʠʠ ʩʭʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ 

                 ʦʧʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚéééééééééééééééééé.31 

         3.2 ɸʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʮʝʥʪʨʠʨʦʚʢʠ ʣʠʥʟʦʚʳʭ 

                ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʲʝʢʪʠʚʘ ʩ ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʙʘʟʦʚʳʭ 

                ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʧʨʘʚéééééééééééé..éééééé...32 

         3.3 ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʙʘʟ 

                ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʝʘʣʴʥʳʤ ʠ  

                ʚʠʨʪʫʘʣʴʥʳʤ ʙʘʟʘʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʫʩʪʨʦʡʩʪʚ ʠ 

                ʧʨʠʙʦʨʦʚéééééééééééééééééééééé...é33 

         3.4. ɿʘʜʘʯʠ ˉˉ 77 ï 101..éééééééééééééééééé..35 

 

4. ʋʉʊʈɸʅɽʅʀɽ ʅɸʂʃʆʅɸ, ʇʆɺʆʈʆʊɸ ʀ ʋɺʆɼɸ ʀɿʆɹʈɸɾɽʅʀʗ, 

ʈɸɿɺʆʈʆʊɸ ʐʂɸʃ ʀ ʉɽʊʆʂééééééééééééééééé.....38 

        4.1 ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʡ ʦ ʪʠʧʦʚʳʭ ʧʦʛʨʝʰʥʦʩʪʷʭ ʦʧʪʠʯʝʩʢʠʭ 

              ʧʨʠʙʦʨʦʚ ʠ ʧʨʠʯʠʥʳ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷééé.éééééééé.38 

        4.2  ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʘʢʣʦʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʦʧʪʠʯʝʩʢʠʭ 
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               ʩʠʩʪʝʤʘʭ ʩ ʧʣʦʩʢʠʤʠ ʟʝʨʢʘʣʘʤʠéééé.éééééééééé39 

        4.3  ɿʘʜʘʯʠ ˉˉ 102 ï 114 éééééééééééééééééé..40 

 

5. ʉɺʆʁʉʊɺɸ ʀ ʖʉʊʀʈʆɺʂɸ ɿɽʈʂɸʃʔʅʆ-ʇʈʀɿʄɽʅʅʓʍ 

 ʉʀʉʊɽʄéééééééééé.ééééééééééééééééé44 
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ɺɺɽɼɽʅʀɽ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʠʙʦʨʳ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʥʘʫʢʝ, 

ʪʝʭʥʠʢʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʤʝʜʠʮʠʥʝ ʠ ʘʩʪʨʦʥʦʤʠʠ, ʚʦʝʥʥʦʤ ʜʝʣʝ ʠ ʜʨ. ʉ 

ʠʭ ʧʦʤʦʱʴʶ ʫʩʧʝʰʥʦ ʨʝʰʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʠʤʳʭ ʠʟʜʝʣʠʡ, ʦʮʝʥʢʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ. 

ʅʝʫʢʣʦʥʥʦ ʧʦʚʳʰʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʧʨʠʙʦʨʦʚ ʠ ʠʭ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʶ, ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʠ ʥʘʜʸʞʥʦʩʪʠ ʨʘʙʦʪʳ. ɺʩʸ ʵʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʫʩʣʦʞʥʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʙʦʨʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʢ ʟʘʚʝʨʰʘʶʱʠʤ ʦʧʝʨʘʮʠʷʤ ï ʩʙʦʨʢʝ, 

ʶʩʪʠʨʦʚʢʝ ʠ ʢʦʥʪʨʦʣʶ, ʢʦʪʦʨʳʝ ʨʝʰʘʶʱʠʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝʩʪʚʦ 

ʚʳʧʫʩʢʘʝʤʳʭ ʠʟʜʝʣʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʪ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʨʠʙʦʨʦʚ ʪʨʝʙʫʝʪʩʷ  

ʛʨʘʤʦʪʥʳʡ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʚ ʢʦʪʦʨʦʤ, 

ʧʦʞʘʣʫʡ, ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚʳʩʪʫʧʘʝʪ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ 

ʩʦʟʜʘʚʘʝʤʦʛʦ ʠʟʜʝʣʠʷ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʠ, ʥʝ ʚ ʧʦʩʣʝʜʥʶʶ 

ʦʯʝʨʝʜʴ, ï ʚ ʩʙʦʨʢʝ, ʶʩʪʠʨʦʚʢʝ ʠ ʢʦʥʪʨʦʣʝ.  

ɼʘʥʥʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʟʘʢʨʝʧʣʝʥʠʝ ʟʥʘʥʠʡ, 

ʧʦʣʫʯʘʝʤʳʭ ʙʘʢʘʣʘʚʨʘʤʠ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʢʫʨʩʦʚ ʧʦ 

ʜʠʩʮʠʧʣʠʥʘʤ ç ʉʙʦʨʢʘ, ʶʩʪʠʨʦʚʢʘ ʠ ʢʦʥʪʨʦʣʴ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ 

ʧʨʠʙʦʨʦʚè, çʖʩʪʠʨʦʚʢʘ ʠ ʢʦʥʪʨʦʣʴ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤè. ʕʪʠ ʜʠʩʮʠʧʣʠʥʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʨʝʰʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʦʮʝʥʢʝ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʢʦʥʪʨʦʣʶ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʨʘʟʨʘʙʦʪʢʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʠʢ ʶʩʪʠʨʦʚʢʠ, ʪʠʧʦʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʤʝʭʘʥʠʯʝʩʢʠʭ, ʦʧʪʠʯʝʩʢʠʭ ʠ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʟʣʦʚ; ʢ ʫʯʘʩʪʠʶ ʚ ʤʦʥʪʘʞʝ, ʥʘʣʘʜʢʝ, ʥʘʩʪʨʦʡʢʝ, ʶʩʪʠʨʦʚʢʝ ʠ ʠʩʧʳʪʘʥʠʷʭ, 

ʦʙʩʣʫʞʠʚʘʥʠʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʤʦʥʪʝ ʦʧʪʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ. 

ʇʨʠʚʝʜʸʥʥʳʝ ʚ ʧʦʩʦʙʠʠ ʟʘʜʘʯʠ ʦʭʚʘʪʳʚʘʶʪ ʢʘʢ ʦʙʱʠʝ ʚʦʧʨʦʩʳ 

ʩʙʦʨʢʠ ʠ ʶʩʪʠʨʦʚʢʠ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚ, ʪʘʢ ʠ ʩʧʝʮʠʘʣʴʥʳʝ 

ʚʦʧʨʦʩʳ ʶʩʪʠʨʦʚʢʠ ʠ ʢʦʥʪʨʦʣʷ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʙʦʨʢʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʈʝʰʝʥʠʝ ʟʘʜʘʯ 

ʧʦʤʦʞʝʪ ʩʪʫʜʝʥʪʫ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʬʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ, ʧʦʣʦʞʝʥʥʳʝ ʚ 

ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʧʨʠʙʦʨʦʚ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʚʳʷʚʣʷʪʴ ʧʝʨʚʠʯʥʳʝ 

ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʢʠ ʧʨʠʙʦʨʦʚ ʠ ʦʧʨʝʜʝʣʷʪʴ ʠʭ 

ʚʣʠʷʥʠʝ ʥʘ ʚʳʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʙʦʨʦʚ, ʥʘʭʦʜʠʪʴ ʢʦʤʧʝʥʩʘʪʦʨʳ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʥʝʟʘʚʠʩʠʤʦʛʦ ʪʠʧʘ.  
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1. ʌʆʂʋʉʀʈʆɺʂɸ ʀɿʆɹʈɸɾɽʅʀʗ, ʉʍʆɼʀʄʆʉʊʔ ʇʋʏʂʆɺ ʀ 
ʋʉʊʈɸʅɽʅʀɽ  ʇɸʈɸʃʃɸʂʉɸ 

 
1.1 ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʖʩʪʠʨʦʚʢʘ ï ʵʪʦ ʜʝʡʩʪʚʠʝ ʧʦ ʧʨʠʚʝʜʝʥʠʶ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʧʨʠʙʦʨʘ ʚ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʠʙʦʨ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʩʝʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɺʳʧʦʣʥʷʶʪ ʶʩʪʠʨʦʚʢʫ ʧʫʪʸʤ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩʭʝʤʥʳʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʧʪʠʯʝʩʢʠʭ, ʵʣʝʤʝʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʠʣʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤ ʙʘʟʘʤ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʠ ʢʦʨʧʫʩʥʳʭ 

ʜʝʪʘʣʝʡ. 

ʇʦʚʝʨʢʘ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, 

ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʮʝʣʷʭ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ.  

ɺʳʚʝʨʢʘ ï ʧʨʦʮʝʩʩ ʚʚʝʜʝʥʠʷ ʧʦʧʨʘʚʦʢ, ʠʤʝʶʱʠʡ ʮʝʣʴʶ ʧʨʠʚʝʜʝʥʠʝ 

ʧʨʠʙʦʨʘ ʚ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ (ʥʘʧʨʠʤʝʨ, ʫʩʪʘʥʦʚʢʘ ʪʝʦʜʦʣʠʪʘ ʧʦ ʫʨʦʚʥʶ, 

ʚʳʚʝʨʢʘ ʥʘʢʣʘʜʥʦʛʦ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʫʨʦʚʥʷ). 

ʇʘʨʘʣʣʘʢʩʦʤ ʚ ʦʧʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʘʭ ʥʘʟʳʚʘʶʪ ʚʠʜʠʤʳʡ ʩʜʚʠʛ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʤʝʪʘ (ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʝʨʝʢʨʝʩʪʠʷ, 

ʰʢʘʣʳ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʣʝʥʠʡ ʰʢʘʣʳ, ʩʝʪʢʠ, ʠʥʜʝʢʩʘ ʠʣʠ ʣʶʙʦʡ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʠ ʧʦʣʷ ʟʨʝʥʠʷ, ʥʘʙʣʶʜʘʝʤʳʡ ʧʨʠ ʧʦʧʝʨʝʯʥʳʭ ʩʜʚʠʛʘʭ 

ʛʣʘʟʘ ʚ ʧʨʝʜʝʣʘʭ ʚʳʭʦʜʥʦʛʦ ʟʨʘʯʢʘ ʩʠʩʪʝʤʳ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʤʝʪʘ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʧʣʦʩʢʦʩʪʴʶ ʰʢʘʣʳ ʠʣʠ ʩʝʪʢʠ. 

 

1.2 ʆʙʱʠʝ ʚʦʧʨʦʩʳ ʬʦʢʫʩʠʨʦʚʢʠ ʠʟʦʙʨʘʞʝʥʠʷ 

      ɿʘʜʘʯʝʡ ʦʧʝʨʘʮʠʠ ʬʦʢʫʩʠʨʦʚʢʠ ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʱʝʥʠʝ ʧʣʦʩʢʦʩʪʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʥʘʙʣʶʜʘʝʤʦʛʦ, ʠʟʤʝʨʷʝʤʦʛʦ,  ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʢʘʯʝʩʪʚʝ 

ʵʪʘʣʦʥʘ (ʦʙʨʘʟʮʘ, ʤʝʨʳ), ʠʩʩʣʝʜʫʝʤʦʛʦ ʠʣʠ ʠʟʣʫʯʘʶʱʝʛʦ ʩʚʝʪ ʦʙʲʝʢʪʘ ï ʩ 

ʟʘʜʘʥʥʦʡ ʧʣʦʩʢʦʩʪʴʶ (ʧʣʦʩʢʦʩʪʴʶ ʘʥʘʣʠʟʘ), ʚ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ 

ʣʠʙʦ ʬʦʪʦʧʣʸʥʢʘ, ʣʠʙʦ ʚʠʟʠʨʥʘʷ ʩʝʪʢʘ, ʣʠʙʦ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʰʢʘʣʘ (ʥʦʥʠʫʩ), 

ʣʠʙʦ ʱʝʣʴ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ, ʣʠʙʦ ʬʦʪʦʧʨʠʸʤʥʠʢ (ʥʘʧʨʠʤʝʨ, ʣʠʥʝʡʢʘ 

ʠʣʠ ʤʘʪʨʠʮʘ ʇɿʉ), ʣʠʙʦ ʬʦʢʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʦʩʣʝʜʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ.  ʇʦʛʨʝʰʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʬʦʢʫʩʠʨʦʚʢʠ ʚ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʤʳʪʠʶ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʧʣʦʩʢʦʩʪʠ ʘʥʘʣʠʟʘ, ʘ ʚ 

ʚʠʟʫʘʣʴʥʳʭ ʧʨʠʙʦʨʘʭ ʝʱʸ ʠ ʢ ʧʦʷʚʣʝʥʠʶ ʧʘʨʘʣʣʘʢʩʘ, ʧʨʠʚʦʜʷʱʠʭ ʚ ʠʪʦʛʝ ʢ 

ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ, ʢ ʫʭʫʜʰʝʥʠʶ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʧʨʠʙʦʨʘ.  

            ʂ ʟʘʜʘʯʘʤ ʬʦʢʫʩʠʨʦʚʢʠ ʦʪʥʦʩʷʪ ʪʘʢʞʝ ʟʘʜʘʯʠ ʥʘʭʦʞʜʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʠ ʨʘʟʤʝʨʘ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʤʝʪʘ ʯʝʨʝʟ ʣʠʥʟʫ. ʇʦʣʦʞʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʊ' ʪʦʯʢʠ ʧʨʝʜʤʝʪʘ ʊ ʯʝʨʝʟ ʦʧʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʚʦʟʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʬʦʨʤʫʣ [1 (ʩ.64-68), 2 (c.54)]: 
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            ʧʦ ʬʦʨʤʫʣʝ ʅʴʶʪʦʥʘ 

                                           
2'' fzz -=Ö ;                                                             (1) 

            ʧʦ ʬʦʨʤʫʣʝ ʦʪʨʝʟʢʦʚ 

                                     1/a' ï 1/a = 1/f';                                                             (2)      

            ʧʦ ʬʦʨʤʫʣʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʦʧʨʷʞʸʥʥʳʤʠ ʪʦʯʢʘʤʠ (ʜʣʷ ʪʦʥʢʦʡ 

ʣʠʥʟʳ) 

                              l = - z +2f' - f'2/z' = f'(2 ï ɓ ï ɓ-1).                                        (3)   

ɿʜʝʩʴ z , z' ï ʧʝʨʝʜʥʠʡ ʠ ʟʘʜʥʠʡ ʬʦʢʫʩʥʳʝ ʦʪʨʝʟʢʠ, ʪ.ʝ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʝʨʝʜʥʝʛʦ ʬʦʢʫʩʘ F ʜʦ ʦʩʝʚʦʡ ʪʦʯʢʠ ʧʨʝʜʤʝʪʘ ʠ ʦʪ ʟʘʜʥʝʛʦ 

ʬʦʢʫʩʘ F' ʜʦ ʠʟʦʙʨʘʞʝʥʠʷ ʵʪʦʡ ʪʦʯʢʠ; a , a' ïʧʝʨʝʜʥʠʡ ʠ ʟʘʜʥʠʡ ʛʣʘʚʥʳʝ 

ʦʪʨʝʟʢʠ, ʪ.ʝ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʝʨʝʜʥʝʡ ʛʣʘʚʥʦʡ ʪʦʯʢʠ ʜʦ 

ʦʩʝʚʦʡ ʪʦʯʢʠ ʧʨʝʜʤʝʪʘ ʠ ʦʪ ʟʘʜʥʝʡ ʛʣʘʚʥʦʡ ʪʦʯʢʠ ʜʦ ʠʟʦʙʨʘʞʝʥʠʷ ʪʦʯʢʠ 

ʧʨʝʜʤʝʪʘ; ɓ ï ʣʠʥʝʡʥʦʝ ʠʣʠ ʧʦʧʝʨʝʯʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚ ʩʦʧʨʷʞʸʥʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʠʯʸʤ 

                                       ɓ = y'/y = - z'/f' = f'/z,                                                 (4) 

ʛʜʝ y, y' ï ʚʳʩʦʪʘ ʧʨʝʜʤʝʪʘ ʦʪ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʠ ʚʳʩʦʪʘ ʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ 

ʩʦʧʨʷʞʸʥʥʦʡ ʧʣʦʩʢʦʩʪʠ.  

              ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʨʦʜʦʣʴʥʳʤʠ ʩʤʝʱʝʥʠʷʤʠ ʬʦʢʫʩʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʚʝʣʠʯʠʥʦʡ ʚʦʟʥʠʢʘʶʱʝʡ ʨʘʩʬʦʢʫʩʠʨʦʚʢʠ ʠʟʦʙʨʘʞʝʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ [1 (ʩ.64-68), 2 (c.54)]: 

                                           ȹl = (1 ï V0
2 + V0ȹV)Āȹzʣ                                       (5)  

ʛʜʝ ȹl ï ʚʝʣʠʯʠʥʘ ʨʘʩʬʦʢʫʩʠʨʦʚʢʠ;  V0 - ʣʠʥʝʡʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʣʠʥʟʳ 

(ʦʙʲʝʢʪʠʚʘ) ʚ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ; ȹV ï ʤʘʣʦʝ ʧʨʠʨʘʱʝʥʠʝ ʣʠʥʝʡʥʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʤʘʣʦʤʫ ʩʤʝʱʝʥʠʶ ʣʠʥʟʳ ȹzʣ. 

             ʀʟ ʵʪʦʡ ʬʦʨʤʫʣʳ ʚʠʜʥʦ, ʯʪʦ ʩʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ ʪʨʠ ʯʘʩʪʥʳʭ ʩʣʫʯʘʷ. 

           1.  |V0| ç 1 ; ( 0z >>fô), ʛʜʝ z0 ï ʧʝʨʝʜʥʠʡ ʦʪʨʝʟʦʢ ʧʨʠ ʠʩʭʦʜʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʣʠʥʟʳ, ï ʩʣʫʯʘʡ ʦʙʲʝʢʪʠʚʘ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʠʣʠ ʬʦʪʦʘʧʧʘʨʘʪʘ, 

ʢʦʛʜʘ ʪʦʯʢʘ ʧʨʝʜʤʝʪʘ ɸ ʦʪ ʧʝʨʝʜʥʝʛʦ ʬʦʢʫʩʘ F ʣʠʥʟʳ ʥʘʭʦʜʠʪʩʷ ʩʣʝʚʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ, ʠʟʤʝʨʷʝʤʦʤ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʝʸ ʬʦʢʫʩʥʳʭ ʨʘʩʩʪʦʷʥʠʡ f'; ʧʨʠ 

ʵʪʦʤ ʨʘʩʬʦʢʫʩʠʨʦʚʢʘ 

                                               ȹl å ȹzʣ,                                                              (6)   

ʪ.ʝ. ʠʟʦʙʨʘʞʝʥʠʝ ʪʦʯʢʠ A' ʩʤʝʱʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʣʠʥʟʦʡ, ʢʘʢ ʙʳ ʙʫʜʫʯʠ ʩ ʥʝʡ 

ʥʝʠʟʤʝʥʥʦ ʩʚʷʟʘʥʦ. 
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            2. |V0| = 1 ;  ( '0 fz = ) ï ʩʣʫʯʘʡ ʦʙʦʨʘʯʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ 

ʦʜʥʦʢʨʘʪʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ, ʢʦʛʜʘ ʪʦʯʢʘ ʧʨʝʜʤʝʪʘ A ʨʘʩʧʦʣʦʞʝʥʘ ʩʣʝʚʘ ʦʪ 

ʣʠʥʟʳ ʥʘ ʜʚʦʡʥʦʤ ʬʦʢʫʩʥʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʠʣʠ ʩʣʫʯʘʡ ʢʦʣʣʝʢʪʠʚʘ, ʢʦʛʜʘ 

ʪʦʯʢʘ A ʩʦʚʧʘʜʘʝʪ ʩ ʧʝʨʝʜʥʝʡ ʛʣʘʚʥʦʡ ʪʦʯʢʦʡ ʣʠʥʟʳ.   

ʇʨʠ V0 = - 1Ĭ          ȹl = ȹzʣ
2/ f' ,                                                              (7) 

ʘ ʧʨʠ V0 = +1Ĭ                 ȹl = -ȹzʣ
2/ f'.                                                             (8)       

             ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʤʘʣʦʤ ʩʤʝʱʝʥʠʠ ʣʠʥʟʳ ʚ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʠʟ ʠʩʭʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʢʦʛʜʘ ʝʸ ʣʠʥʝʡʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʚʥʦ Ñ1, 

ʠʟʦʙʨʘʞʝʥʠʝ ʩʤʝʱʘʝʪʩʷ ʚʩʝʛʜʘ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʪʘʢ, ʯʪʦ 

ʨʘʩʩʪʦʷʥʠʝ l ʤʝʞʜʫ ʩʦʧʨʷʞʸʥʥʳʤʠ ʪʦʯʢʘʤʠ A ʠ A' ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 

ʚʦʟʨʘʩʪʘʝʪ ʥʘ ʤʘʣʫʶ ʚʝʣʠʯʠʥʫ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʅʘʧʨʘʚʣʝʥʠʷ ʞʝ ʩʤʝʱʝʥʠʡ 

ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ ʫʚʝʣʠʯʝʥʠʡ +1 ʠ -1 ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ ʜʨʫʛ ʜʨʫʛʫ. 

            3. |V0| >>1 ; (
0z <<fô ) ï ʩʣʫʯʘʡ ʤʠʢʨʦʦʙʲʝʢʪʠʚʘ, ʢʦʛʜʘ ʪʦʯʢʘ 

ʧʨʝʜʤʝʪʘ ɸ ʨʘʩʧʦʣʦʞʝʥʘ ʩʣʝʚʘ ʦʪ ʧʝʨʝʜʥʝʛʦ ʬʦʢʫʩʘ F  ʣʠʥʟʳ ʥʘ ʙʣʠʟʢʦʤ 

ʨʘʩʩʪʦʷʥʠʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʤ ʝʸ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ɼʣʷ ʚʝʣʠʯʠʥʳ 

ʩʤʝʱʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʫʯʠʤ 

                                                ȹl å (1-V0
2)ȹzʣ å -V0

2ȹzʣ .                                  (9)         

            ɺʠʜʥʦ, ʯʪʦ ʟʜʝʩʴ ʠʟʦʙʨʘʞʝʥʠʝ ʜʚʠʞʝʪʩʷ ʚ ʫʩʢʦʨʝʥʥʦʤ ʤʘʩʰʪʘʙʝ ʚ 

ʩʪʦʨʦʥʫ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʥʘʧʨʘʚʣʝʥʠʶ ʩʤʝʱʝʥʠʷ ʣʠʥʟʳ, ʪʘʢ ʯʪʦ 

ʨʘʩʩʪʦʷʥʠʝ l ʤʝʞʜʫ ʩʦʧʨʷʞʸʥʥʳʤʠ ʪʦʯʢʘʤʠ ɸ  ʠ  ɸ' ʙʳʩʪʨʦ ʠʟʤʝʥʷʝʪʩʷ ï 

ʫʤʝʥʴʰʘʝʪʩʷ ʠʣʠ ʚʦʟʨʘʩʪʘʝʪ. 

            ʇʨʠʚʝʜʸʥʥʳʝ ʚʳʰʝ ʬʦʨʤʫʣʳ  ʥʝ ʧʦʟʚʦʣʷʶʪ ʥʘʡʪʠ ʨʘʩʬʦʢʫʩʠʨʦʚʢʫ, 

ʢʦʛʜʘ ʪʦʯʢʘ ʧʨʝʜʤʝʪʘ ɸ ʨʘʩʧʦʣʦʞʝʥʘ ʙʣʠʟʢʦ ʢ ʧʝʨʝʜʥʝʤʫ ʬʦʢʫʩʫ F ʣʠʥʟʳ 

ʠʣʠ ʧʝʨʝʭʦʜʠʪ ʯʝʨʝʟ ʥʝʛʦ, ʪʘʢ ʢʘʢ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʫʚʝʣʠʯʝʥʠʝ V0 ʦʯʝʥʴ 

ʚʝʣʠʢʦ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʯʝʨʝʟ Ð. ʄʝʞʜʫ ʪʝʤ ʵʪʦʪ ʩʣʫʯʘʡ 

ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʶʩʪʠʨʦʚʢʝ ʣʠʥʟʦʚʳʭ ʩʠʩʪʝʤ, ʥʘʧʨʠʤʝʨ, ʦʢʫʣʷʨʘ. 

ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ ʅʴʶʪʦʥʘ, ʚ ʢʦʪʦʨʦʡ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʦʪʨʝʟʦʢ z'=a  ʫʜʦʙʥʦ ʚʳʨʘʟʠʪʴ ʚ ʜʠʦʧʪʨʠʡʥʦʡ ʤʝʨʝ ʧʦ 

ʬʦʨʤʫʣʝ: 

                                        A = 1000/a,                                                               (10) 

ʛʜʝ A ï ʩʭʦʜʠʤʦʩʪʴ ʧʫʯʢʘ ʣʫʯʝʡ, ʩʦʟʜʘʶʱʠʭ ʠʟʦʙʨʘʞʝʥʠʝ ʪʦʯʢʠ, ʚ 

ʜʠʦʧʪʨʠʡʥʦʡ  ʤʝʨʝ, ʘ   a ï ʨʘʩʩʪʦʷʥʠʝ   ʜʦ ʪʦʯʢʠ   ʠʟʦʙʨʘʞʝʥʠʷ   ʚ 

ʤʠʣʣʠʤʝʪʨʘʭ. 

               ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʟʘʤʝʥ ʧʦʣʫʯʘʝʤ ʬʦʨʤʫʣʫ  
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1000

'2

ʣ

Af
z =D  ,                                                                   (11) 

ʢʦʪʦʨʫʶ ʝʱʸ ʥʘʟʳʚʘʶʪ çʬʦʨʤʫʣʦʡ ʦʢʫʣʷʨʘè. 

 

                              1.3  ʌʦʢʫʩʠʨʦʚʢʘ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

     ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʝʤ ʈʵʣʝʷ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ ʪʦʯʢʠ ʦʩʪʘʸʪʩʷ 

ʧʝʨʚʦʢʣʘʩʩʥʳʤ,  ʧʦʢʘ ʚʦʣʥʦʚʳʝ ʘʙʝʨʨʘʮʠʠ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʝ 

ʧʨʝʚʦʩʭʦʜʷʪ ʚʝʣʠʯʠʥʳ 4l  - ʯʝʪʚʝʨʪʠ ʜʣʠʥʳ ʚʦʣʥʳ ʩʚʝʪʘ. ɼʣʷ ʚʠʜʠʤʦʡ 

ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ   ( )ʤʢʤ55,0ʩʨ=l  ʜʦʧʫʩʪʠʤʳʝ ʚʦʣʥʦʚʳʝ ʘʙʝʨʨʘʮʠʠ 

ʚʠʟʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʳ 

                                                 .14,0ʚ ʤʢʤ=D  

            ʆʜʥʘʢʦ ʥʘ ʚʩʝ çʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝè ʘʙʝʨʨʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʟʘ ʩʯʸʪ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʩʙʦʨʢʠ ʦʧʪʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʚʳʜʝʣʠʪʴ ʪʦʣʴʢʦ ʯʘʩʪʴ ʵʪʦʛʦ ʜʦʧʫʩʢʘ, ʥʝ ʙʦʣʝʝ [3] 

                                                
( ) .1,0

ʜʦʧ
ʤʢʤ=DS                                

 

             ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʜʦʧʫʩʢʘ ʥʘ ʨʘʩʬʦʢʫʩʠʨʦʚʢʫ ʚʠʟʫʘʣʴʥʳʭ 

ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʪʨʝʣʢʫ ʢʨʠʚʠʟʥʳ ʩʬʝʨʠʯʝʩʢʦʛʦ ʚʦʣʥʦʚʦʛʦ ʬʨʦʥʪʘ, 

ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʧʫʯʢʦʤ ʣʫʯʝʡ, ʠʩʭʦʜʷʱʠʭ ʠʟ ʦʩʝʚʦʡ ʪʦʯʢʠ  ʜʦʩʪʘʪʦʯʥʦ 

ʫʜʘʣʸʥʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʚ ʧʣʦʩʢʦʩʪʠ ʚʭʦʜʥʦʛʦ ʟʨʘʯʢʘ  ʩʠʩʪʝʤʳ ʧʨʠʨʘʚʥʠʚʘʶʪ 

ʵʪʦʡ ʚʝʣʠʯʠʥʝ 

                                                
( ) ,1,0ʚ ʤʢʤh

ʜʦʧ
=D

                                        
(12) 

ʘ ʨʘʩʩʪʦʷʥʠʝ zÐ, ʥʘʯʠʥʘʷ ʩ ʢʦʪʦʨʦʛʦ ʠ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʚʩʝ ʫʜʘʣʸʥʥʳʝ 

ʧʨʝʜʤʝʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʘʙʣʶʜʘʪʝʣʶ ʦʜʠʥʘʢʦʚʦ ʨʝʟʢʠʤʠ, ʥʘʟʳʚʘʶʪ 

çʥʘʯʘʣʦʤ ʙʝʩʢʦʥʝʯʥʦʩʪʠè ʠʣʠ çʧʨʘʢʪʠʯʝʩʢʦʡ ʙʝʩʢʦʥʝʯʥʦʩʪʴʶè. ʕʪʦ 

ʨʘʩʩʪʦʷʥʠʝ ʨʘʚʥʦ 

                                 zÐ = 1,25 (dp)2 ʤ,                                                (13) 

ʛʜʝ dpï ʜʠʘʤʝʪʨ ʨʘʙʦʯʝʛʦ ʚʭʦʜʥʦʛʦ ʟʨʘʯʢʘ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʤʤ.  

ʈʘʩʩʪʦʷʥʠʶ zÐ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʜʤʝʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʨʝʟʦʢ 'zD  ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʶʪ ʩʣʫʯʘʡʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ 

ʧʨʦʜʦʣʴʥʦʛʦ ʥʘʚʝʜʝʥʠʷ. ɺʝʣʠʯʠʥʫ ʵʪʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪ ʧʦ 

ʬʦʨʤʫʣʝ 
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2'

ʤʢʤ2,0
'

A

z
s

=D ,                                           (14) 

ʛʜʝ  A's  - ʟʘʜʥʠʡ ʘʧʝʨʪʫʨʥʳʡ ʫʛʦʣ  ʦʙʲʝʢʪʠʚʘ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

(ʫʛʣʦʚʘʷ ʘʧʝʨʪʫʨʘ ʨʘʙʦʯʝʛʦ ʧʫʯʢʘ ʣʫʯʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʟʦʙʨʘʞʝʥʠʡ)  

ɺʝʣʠʯʠʥʫ 'zD°  ʯʘʩʪʦ ʧʨʠʥʠʤʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʫʩʢʘ ʥʘ ʨʘʩʬʦʢʫʩʠʨʦʚʢʫ 

ʚʠʟʫʘʣʴʥʳʭ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʪ.ʝ. ʥʘ ʧʨʦʜʦʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ ʰʢʘʣ ʠ 

ʩʝʪʦʢ).  

ʇʨʠ ʥʝʩʦʚʧʘʜʝʥʠʠ ʧʣʦʩʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʤʝʪʘ ʩ ʧʣʦʩʢʦʩʪʴʶ 

ʩʝʪʢʠ ʥʘ ʚʝʣʠʯʠʥʫ ʦʢz  ʫʛʣʦʚʦʡ ʧʘʨʘʣʣʘʢʩ ʟʘ ʦʢʫʣʷʨʦʤ ʧʨʠʙʦʨʘ ʩʦʩʪʘʚʠʪ 

'3440
f'

'
2

ʦʢ

ʦʢmax
ʦʢ Ö

Ö
=

zt
J ,                                                                          (15) 

ʛʜʝ maxt - ʥʘʠʙʦʣʴʰʝʝ ʚʦʟʤʦʞʥʦʝ ʧʦʧʝʨʝʯʥʦʝ ʩʤʝʱʝʥʠʝ ʟʨʘʯʢʘ ʛʣʘʟʘ ʚ 

ʧʨʝʜʝʣʘʭ ʚʳʭʦʜʥʦʛʦ ʟʨʘʯʢʘ ʜʠʘʤʝʪʨʦʤ 'D  [1], ʧʨʠʯʸʤ 

2

1'
max

-
=

D
t , ʝʩʣʠ ʤʤdD 2' ʟʛ=²  ʠ '

4

1
max Dt =  , ʝʩʣʠ ʤʤ2'¢D .        (16)  

ʇʨʦʜʦʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʦʢʫʣʷʨʘ ʦʢz , ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʧʝʨʝʬʦʢʫʩʠʨʦʚʢʠ ʩ ʨʝʟʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʝʪʢʠ ʥʘ ʨʝʟʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʧʨʝʜʤʝʪʘ, ʤʦʞʥʦ ʪʘʢʞʝ ʚʳʨʘʟʠʪʴ ʠ ʚ ʜʠʦʧʪʨʠʡʥʦʡ ʤʝʨʝ ʜʧʪʨA , ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʬʦʨʤʫʣʫ (15) ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ: 

'3440
1000

'
ʜʧʪʨmax

ʦʢ Ö
Ö

=
At

J .                                                                      (17) 

ʏʘʩʪʦ, ʚ ʧʨʦʮʝʩʩʝ ʶʩʪʠʨʦʚʢʠ (ʩʦʚʤʝʱʝʥʠʷ ʩʝʪʢʠ ʩ ʧʣʦʩʢʦʩʪʴʶ 

ʨʝʟʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʙʝʩʢʦʥʝʯʥʦ ʜʘʣʸʢʦʛʦ ʧʨʝʜʤʝʪʘ) ʫʩʪʘʥʦʚʢʫ ʩʝʪʢʠ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʝʧʦʜʚʠʞʥʳʤ ʛʣʘʟʦʤ ʧʦ ʧʨʠʟʥʘʢʫ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʝʸ 

ʨʝʟʢʦʩʪʠ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʦʛʦ ʦʙʲʝʢʪʘ (ʥʘʧʨʠʤʝʨ, ʩʝʪʢʠ 

ʢʦʣʣʠʤʘʪʦʨʘ). ʇʨʠ ʵʪʦʤ ʚʝʨʦʷʪʥʘʷ ʦʩʪʘʪʦʯʥʘʷ ʚʝʣʠʯʠʥʘ ʠʭ ʥʝʩʦʚʤʝʱʝʥʠʷ 

ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʚ ʤʠʣʣʠʤʝʪʨʘʭ: 

( ) 3

2

ʨ

ʦʢ 10
2,0 -Ö=D¢
s

zz
ʦʩʪ

,  ʛʜʝ  
ʦʢ

ʨ

ʨ
2f'

'D
=s . 

ɺ ʧʦʩʣʝʜʥʝʡ ʬʦʨʤʫʣʝ pD' - ʨʘʙʦʯʝʝ, ʪ.ʝ. ʜʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʚʳʭʦʜʥʦʛʦ ʟʨʘʯʢʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ,2' ʟʛ ʤʤdD =² ʤʤ,2' =pD  ʘ ʝʩʣʠ 

,' ʟʛdD¢  ʪʦ '.' DD p=  
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ɿʘ ʦʢʫʣʷʨʦʤ ʞʝ ʵʪʘ ʚʝʣʠʯʠʥʘ ʥʝʩʦʚʤʝʱʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʩʝʪʢʠ ʠ 

ʧʨʝʜʤʝʪʘ, ʢʦʪʦʨʫʶ ʧʦ ʧʨʘʚʫ ʤʦʞʥʦ ʪʘʢʞʝ ʥʘʟʚʘʪʴ çʧʨʘʢʪʠʯʝʩʢʦʡ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴʶè (ʩʦ ʩʪʦʨʦʥʳ ʦʢʫʣʷʨʘ), ʩʦʩʪʘʚʠʪ ʚ ʤʝʪʨʘʭ 

(z'ʦʢ)Ð
( )

( )ʤ'25,1'
z

' 22

ʦʢ

ʦʢ

2

ʦʢ
p

ʦʩʪ

Dzf
f

²D²= ,                                            (18) 

ʠʣʠ ʚ ʜʠʦʧʪʨʠʡʥʦʡ ʤʝʨʝ 

( ) ( )
ʜʧʪʨ,

'

8,0

'

1
2

ʦʢ

ʨʝʟʢ

pDz
A ==

¤

                                                                     (19)  

ʛʜʝ ɸʨʝʟʢ ï ʚʝʨʦʷʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʥʘʚʝʜʝʥʠʷ ʥʘ ʨʝʟʢʦʩʪʴ ʧʦ ʧʨʠʟʥʘʢʫ 

ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʝʟʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʚ ʦʢʫʣʷʨ. 

ʇʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʚ ʬʦʨʤʫʣʫ (17)  ɸ = ɸʨʝʟʢ ʧʦʣʫʯʘʝʤ ʬʦʨʤʫʣʫ ʜʣʷ 

ʦʩʪʘʪʦʯʥʦʛʦ ʫʛʣʦʚʦʛʦ ʧʘʨʘʣʣʘʢʩʘ ʟʘ ʦʢʫʣʷʨʦʤ ʚ ʫʛʣʦʚʳʭ ʤʠʥʫʪʘʭ: 

( )
( )

( ) 2ʤʤ;D' ʧʨʠ,1'34,0'3440
10002

2,01'
'3440

1000
'

ʨʝʟʢmax

ʦʢ ²-=Ö
Ö

Ö-
=Ö

Ö
= D

DAt
ʦʩʪ

J

( )
()

D' ʧʨʠ,
'

68,0
44,3

'

8,0

4

'
'

2ʦʢ
DD

D
ʦʩʪ

=ÖÖ=J <2 ʤʤ.                                (20) 

ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʬʦʨʤʫʣʦʡ ʜʣʷ ʧʦʧʝʨʝʯʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʧʘʨʘʣʣʘʢʩʘ:     

ʦʢ

ʦʢ
max

f'

z
tp= , ʘʥʘʣʦʛʠʯʥʳʤ ʧʫʪʸʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʬʦʨʤʫʣʫ ʜʣʷ 

ʦʩʪʘʪʦʯʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʘʨʘʣʣʘʢʩʘ ʚ ʧʝʨʝʜʥʝʡ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ʦʢʫʣʷʨʘ, ʚ ʤʠʣʣʠʤʝʪʨʘʭ: 

( ) ;2dD' ʧʨʠ ʤʤ,101'''
1000

ʟʛ

4

ʦʢʦʢ

ʨʝʟʢmax
ʤʤDff

At
pʦʩʪ =²Ö-=Ö

Ö
= -

 

()
D' ʧʨʠ ʤʤ,10

D'

'2
'

1000'4

8,0' 4ʦʢ

2ʦʩʪ

-Ö=Ö
Ö

=
f

f
D

D
p ʦʢ < dʟʛ= 2 ʤʤ.                (21) 

         ʇʨʠʚʝʜʸʤ ʬʦʨʤʫʣʳ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʦʜʥʦʠʤʸʥʥʳʤʠ, ʩʦʧʨʷʞʸʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ, ʦʮʝʥʠʚʘʝʤʳʤʠ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʝʜʤʝʪʦʚ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʠʟʦʙʨʘʞʝʥʠʡ ï ʧʝʨʝʜ ʦʙʲʝʢʪʠʚʦʤ ʠ ʟʘ ʦʢʫʣʷʨʦʤ. 
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         ɼʣʷ ʫʛʣʦʚʦʛʦ ʧʘʨʘʣʣʘʢʩʘ:     

ʊ

ʦʙ
G
= ʦʢJJ   ,                                            (22)  

ʛʜʝ  ʦʙJ  - ʫʛʣʦʚʦʡ ʧʘʨʘʣʣʘʢʩ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʜʤʝʪʦʚ (ʪ.ʝ. ʧʝʨʝʜ 

ʦʙʲʝʢʪʠʚʦʤ), ʘ ʊG - ʚʠʜʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

         ɼʣʷ ʧʨʦʜʦʣʴʥʳʭ ʦʪʨʝʟʢʦʚ:     
2

ʦʢʦʙ ʊaa GÖ= .                                      (23) 

         ɼʣʷ ʩʭʦʜʠʤʦʩʪʠ ʧʫʯʢʦʚ ʚ ʜʠʦʧʪʨʠʡʥʦʡ ʤʝʨʝ:  

                              ( ) ( ) 2

ʊʜʧʪʨʜʧʪʨ GÖ=
ʦʙʦʢ

AA .                                                  (24) 

         ʌʦʨʤʫʣʘ ʜʣʷ ʦʮʝʥʢʠ ʧʦʛʨʝʰʥʦʩʪʠ ʚʠʟʠʨʦʚʘʥʠʷ ʫʜʘʣʸʥʥʦʛʦ ʦʙʲʝʢʪʘ  

ʠʟ-ʟʘ ʧʘʨʘʣʣʘʢʩʘ (ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʧʨʠʮʝʣʘ): 

,'3440
'2

'
'

2

ʦʙ

ʦʙ Ö
Ö

Ö
=

f

zD
J                                                                                 (25) 

ʛʜʝ D ï ʜʠʘʤʝʪʨ ʚʭʦʜʥʦʛʦ ʟʨʘʯʢʘ, ʘ z' ï ʧʦʛʨʝʰʥʦʩʪʴ ʩʦʚʤʝʱʝʥʠʷ ʩʝʪʢʠ ʩ 

ʟʘʜʥʝʡ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʦʙʲʝʢʪʠʚʘ.  

1.4 ʌʦʢʫʩʠʨʦʚʢʘ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʤʠʢʨʦʩʢʦʧʘ 

          ʆʧʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʤʠʢʨʦʩʢʦʧʘ ʨʝʘʣʠʟʫʝʪ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʤʝʪʘ ï ʩʥʘʯʘʣʘ ʦʙʲʝʢʪʠʚʦʤ, ʘ ʟʘʪʝʤ ʦʢʫʣʷʨʦʤ. 

ɼʝʡʩʪʚʠʝ ʤʠʢʨʦʦʙʲʝʢʪʠʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʝʛʦ ʣʠʥʝʡʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ (ɓʦʙ  
ʠʣʠ  Vʦʙ), ʧʨʠʯʸʤ  

                                ʦʙʦʙ f '0D-=b  ,                                                          (26)                                        

ʛʜʝ   ȹ0  = zô ï ʦʧʪʠʯʝʩʢʠʡ ʠʥʪʝʨʚʘʣ ʠʣʠ ʦʧʪʠʯʝʩʢʘʷ ʜʣʠʥʘ ʪʫʙʫʩʘ 

(ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʘʜʥʠʤ ʬʦʢʫʩʦʤ ʦʙʲʝʢʪʠʚʘ ʠ ʧʝʨʝʜʥʠʤ ʬʦʢʫʩʦʤ 

ʦʢʫʣʷʨʘ, ʩʦʚʤʝʱʸʥʥʳʤ ʩ ʧʣʦʩʢʦʩʪʴʶ ʠʟʦʙʨʘʞʝʥʠʷ).  

          ʀʟʦʙʨʘʞʝʥʠʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʦʙʲʝʢʪʠʚʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚ ʦʢʫʣʷʨ, 

ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʣʫʧʘ, ʩ ʚʠʜʠʤʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 

                                       ʦʢʦʢ f '/250=G .                                                       (27)                        

          ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʜʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʩʝʛʦ ʤʠʢʨʦʩʢʦʧʘ  

                                       ʦʢʦʙʤ GÖ=G b .                                                          (28) 

          ʇʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʩʝʤʫ ʤʠʢʨʦʩʢʦʧʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʨʝʜʤʝʪ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʝʛʦ ʧʝʨʝʜʥʝʡ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʠ ʚʠʜʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʤʠʢʨʦʩʢʦʧʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʫ ʣʫʧʳ 
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                                       ʤʤ f '/250=G ,                                                         (29) 

ʛʜʝ fôʤ ï ʟʘʜʥʝʝ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʠʢʨʦʩʢʦʧʘ.      

          ɼʣʷ ʣʠʥʝʡʥʦʛʦ ʧʦʣʷ ʤʠʢʨʦʩʢʦʧʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʜʤʝʪʦʚ 

ʧʨʠʤʝʥʷʶʪ ʬʦʨʤʫʣʫ:  

,
'500

2
ʤ

tgw
y

G

Ö
=                                                                                   (30) 

ʛʜʝ  wô ï ʧʦʣʦʚʠʥʘ ʫʛʣʘ ʧʦʣʷ ʟʨʝʥʠʷ ʦʢʫʣʷʨʘ. 

ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʠʢʨʦʩʢʦʧʘʭ, 

ʧʨʠʤʝʥʷʶʪ ʪʝʣʝʮʝʥʪʨʠʯʝʩʢʠʡ ʭʦʜ ʛʣʘʚʥʳʭ ʣʫʯʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʜʤʝʪʦʚ, 

ʜʣʷ ʯʝʛʦ ʘʧʝʨʪʫʨʥʫʶ ʜʠʘʬʨʘʛʤʫ ʧʦʤʝʱʘʶʪ ʚ ʟʘʜʥʝʡ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ʦʙʲʝʢʪʠʚʘ. ʕʪʦ ʜʘʸʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʙʦʨʦʚ, ʪʘʢ ʠ ʧʨʠ ʠʭ ʶʩʪʠʨʦʚʢʝ. ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʩʣʫʯʘʷ ʩʧʨʘʚʝʜʣʠʚʘ ʬʦʨʤʫʣʘ, ʩʚʷʟʳʚʘʶʱʘʷ ʜʠʘʤʝʪʨ ʚʳʭʦʜʥʦʛʦ ʟʨʘʯʢʘ 

ʤʠʢʨʦʩʢʦʧʘ ʩ ʝʛʦ ʫʚʝʣʠʯʝʥʠʝʤ ʠ ʯʠʩʣʦʚʦʡ ʘʧʝʨʪʫʨʦʡ ʦʙʲʝʢʪʠʚʘ: 

.
500

'2'
ʤG

==
A

rD                                                                                 (31)     

ʆʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʚʳʭʦʜʥʦʛʦ ʟʨʘʯʢʘ ʤʠʢʨʦʩʢʦʧʘ ʠ 

ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʢʦʥʪʨʦʣʷ ʬʦʢʫʩʠʨʦʚʢʠ, ʢʘʯʝʩʪʚʘ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʜʨʫʛʠʭ ʠʟʤʝʨʝʥʠʡ, ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 

ʤʤ.2,17,0' ·=D                                                                                 (32) 

          ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʝʨʝʤʝʱʝʥʠʝʤ ʚʩʝʛʦ ʤʠʢʨʦʩʢʦʧʘ (ʠʣʠ ʪʦʯʢʠ 

ʧʨʝʜʤʝʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʠʢʨʦʩʢʦʧʫ) ʠ ʨʘʩʬʦʢʫʩʠʨʦʚʢʦʡ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʚ ʦʢʫʣʷʨ, ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ 

,
5,62

2ʤ

ʤ

ɸ
z

G

Ö
=                                                                                    (33) 

ʛʜʝ zʤ ï ʚ ʤʠʣʣʠʤʝʪʨʘʭ, ʘ  ɸ ï ʚ ʜʠʦʧʪʨʠʷʭ. 

          ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʫʜʘʣʝʥʠʠ ʤʠʢʨʦʩʢʦʧʘ ʦʪ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ ï ʝʸ 

ʠʟʦʙʨʘʞʝʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʧʝʨʝʜ ʧʝʨʝʜʥʠʤ ʬʦʢʫʩʦʤ ʦʢʫʣʷʨʘ, ʘ ʩʭʦʜʠʤʦʩʪʴ 

ʧʫʯʢʘ ʟʘ ʦʢʫʣʷʨʦʤ ɸʜʧʪʨ ï ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʥʘʢ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 

ʚʚʝʜʝʥʠʶ ʟʘ ʦʢʫʣʷʨʦʤ ʤʠʢʨʦʩʢʦʧʘ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʯʢʦʚʦʡ ʣʠʥʟʳ. ɽʩʣʠ ʞʝ 

ʥʘʙʣʶʜʘʪʝʣʴ ʩ ʵʤʤʝʪʨʦʧʠʯʝʩʢʠʤ (ʥʦʨʤʘʣʴʥʳʤ) ʟʨʝʥʠʝʤ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʟʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʧʳʪʘʝʪʩʷ ʧʝʨʝʬʦʢʫʩʠʨʦʚʘʪʴ ʦʢʫʣʷʨ, 

ʪʦ ʦʥ ʙʫʜʝʪ ʚʳʥʫʞʜʝʥ ʫʩʪʘʥʦʚʠʪʴ ʦʢʫʣʷʨ (ʧʦ ʝʛʦ ʜʠʦʧʪʨʠʡʥʦʡ ʰʢʘʣʝ) ʥʘ 

ʦʪʩʯʸʪ çïɸʜʧʪʨè, ʪʦ ʝʩʪʴ ʚʚʝʨʥʫʪʴ. ʀ, ʥʘʦʙʦʨʦʪ: ʧʨʠ ʩʤʝʱʝʥʠʠ ʤʠʢʨʦʩʢʦʧʘ ʢ 
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ʪʦʯʢʝ ʧʨʝʜʤʝʪʘ ʠʟʦʙʨʘʞʝʥʠʝ ʝʸ ʦʢʘʟʳʚʘʝʪʩʷ ʟʘ ʧʝʨʝʜʥʠʤ ʬʦʢʫʩʦʤ ʦʢʫʣʷʨʘ, 

ʘ ʩʭʦʜʠʤʦʩʪʴ ʧʫʯʢʘ ʟʘ ʦʢʫʣʷʨʦʤ ʧʨʠʦʙʨʝʪʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ. 

ɺʝʣʠʯʠʥʫ ʦʩʪʘʪʦʯʥʦʛʦ ʧʘʨʘʣʣʘʢʩʘ ʚ ʦʪʩʯʸʪʥʦʤ ʤʠʢʨʦʩʢʦʧʝ ʧʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ ʤʠʢʨʦʩʢʦʧ ʬʦʢʫʩʠʨʫʶʪ ʥʘ ʧʣʦʩʢʦʩʪʴ ʰʪʨʠʭʦʚ ʰʢʘʣʳ ʧʦ 

ʧʨʠʟʥʘʢʫ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʝʟʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʡ ʩʝʪʢʠ ʠ ʰʪʨʠʭʦʚ 

ʰʢʘʣ,r ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ 

( ) .
1,0

ʦʢ ʤʢʤ
ɸ

p ʦʙ

ʦʩʪ

bÖ
=

                                                                     
(34) 

ʇʦʣʫʯʝʥʥʘʷ ʬʦʨʤʫʣʘ ʜʘʸʪ ʪʦʯʥʦ ʪʘʢʦʡ ʞʝ ʨʝʟʫʣʴʪʘʪ, ʯʪʦ ʠ ʬʦʨʤʫʣʘ 

(21), ʧʨʠʚʝʜʸʥʥʘʷ ʚʳʰʝ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ. 

ʇʦʩʢʦʣʴʢʫ ʜʦʧʫʩʢ ʥʘ ʧʘʨʘʣʣʘʢʩ ʚ ʦʪʩʯʸʪʥʳʭ ʤʠʢʨʦʩʢʦʧʘʭ ʚʩʝʛʜʘ 

ʦʪʥʦʩʷʪ ʢ ʧʨʦʩʪʨʘʥʩʪʚʫ ʧʨʝʜʤʝʪʦʚ (ʛʜʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʙʨʘʟʮʦʚʘʷ ʤʝʨʘ), ʧʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʝʝ ʥʝʨʘʚʝʥʩʪʚʦ: 

( ) ,ʜʦʧʦʢ ʦʙʦʩʪ
pp bÖ¢                                                                        (35) 

ʛʜʝ pʜʦʧ ï ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʦʛʨʝʰʥʦʩʪʠ ʦʪʩʯʸʪʘ (ʠʟʤʝʨʝʥʠʷ) ʠʟ-ʟʘ ʧʘʨʘʣʣʘʢʩʘ.  

1.5 ɿʘʜʘʯʠ 

1. ɺ ʢʦʣʣʠʤʘʪʦʨʝ ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʦʙʲʝʢʪʠʚʘ fô=1ʤ ʦʪ ʥʘʛʨʝʚʘ 

ʧʦʷʚʠʣʩʷ ʧʘʨʘʣʣʘʢʩ ʩʝʪʢʠ ʚ 0,001 ʜʧʪʨ (ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʜʤʝʪʦʚ). ʅʘ 

ʩʢʦʣʴʢʦ ʛʨʘʜʫʩʦʚ ʠʟʤʝʥʠʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʪʨʫʙʳ ʢʦʣʣʠʤʘʪʦʨʘ, ʝʩʣʠ ʦʥʘ 

ʠʟʛʦʪʦʚʣʝʥʘ ʠʟ ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ, ʠʤʝʶʱʝʡ ʢʦʵʬʬʠʮʠʝʥʪ ʣʠʥʝʡʥʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ .1012 16 --Ö= Ka  ʀʟʤʝʥʝʥʠʝ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʩʘʤʦʛʦ 

ʦʙʲʝʢʪʠʚʘ ʚ ʨʘʩʯʸʪ ʥʝ ʧʨʠʥʠʤʘʪʴ. 

2. ɺʳʯʠʩʣʠʪʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʩʝʪʢʘʤʠ ʉ1 ʠ ʉ2, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚʙʣʠʟʠ ʧʝʨʝʜʥʝʛʦ ʬʦʢʫʩʘ Fʦʢ  ʦʢʫʣʷʨʘ ʫʚʝʣʠʯʝʥʠʷ                ɻʦʢ 

=12,5Ĭ, ʝʩʣʠ ʨʘʟʥʦʩʪʴ ʩʭʦʜʠʤʦʩʪʝʡ ʧʫʯʢʦʚ ʣʫʯʝʡ, ʠʟʤʝʨʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ 

ʜʠʦʧʪʨʠʡʥʦʡ ʪʨʫʙʢʠ ʧʦ ʠʟʦʙʨʘʞʝʥʠʷʤ 1'C ʠ  2'C  ʵʪʠʭ ʩʝʪʦʢ ʟʘ ʦʢʫʣʷʨʦʤ, 

ʩʦʩʪʘʚʣʷʝʪ  0,4 ʜʧʪʨ. 

3. ʆʧʨʝʜʝʣʠʪʝ ʣʠʥʝʡʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʦʢʫʣʷʨʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ       ɻʦʢ 

=10Ĭ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʭʦʜʠʤʦʩʪʠ ʧʫʯʢʘ ʧʘʨʘʢʩʠʘʣʴʥʳʭ ʣʫʯʝʡ 

ʥʘ 1 ʜʧʪʨ. 

4. ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʢʫʣʷʨʘ ʤʦʞʥʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ, 

ʠʟʤʝʨʠʚ ʚʝʣʠʯʠʥʫ ʘ ʧʨʦʜʦʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʦʢʫʣʷʨʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʝʛʦ 

ʜʠʦʧʪʨʠʡʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ  m ʜʝʣʝʥʠʡ. ɼʣʷ ʙʠʥʦʢʣʷ ɹ6Ĭ30 ʧʦʣʫʯʠʣʠ  ʘ å 4 

ʤʤ  ʧʨʠ  m=10 ʜʧʪʨ. ɺʳʯʠʩʣʠʪʝ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʢʫʣʷʨʘ. 

5. ʅʘ ʢʘʢʦʡ ʫʛʦʣ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʝʨʥʫʪʴ ʦʢʫʣʷʨ ʩʧʠʨʘʣʴʥʦʛʦ 

ʤʠʢʨʦʤʝʪʨʘ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʙʣʠʟʦʨʫʢʦʩʪʠ ʛʣʘʟʘ ʚ 4 ʜʧʪʨ, ʝʩʣʠ ɻʦʢ = 10Ĭ, ʰʘʛ 

ʦʢʫʣʷʨʥʦʡ ʨʝʟʴʙʳ  t = 1,5 ʤʤ, ʘ ʯʠʩʣʦ ʟʘʭʦʜʦʚ ʨʝʟʴʙʳ k = 2. 
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6. ɺ ʪʝʘʪʨʘʣʴʥʦʤ ʙʠʥʦʢʣʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʨʦʜʦʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʦʙʲʝʢʪʠʚʦʚ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʘʤʝʪʨʦʧʠʠ (ʙʣʠʟʦʨʫʢʦʩʪʠ ʠ ʜʘʣʴʥʦʟʦʨʢʦʩʪʠ) ʛʣʘʟ 

ʥʘʙʣʶʜʘʪʝʣʷ. ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʙʲʝʢʪʠʚʦʚ fôʦʙ = 25 ʤʤ, ʫʚʝʣʠʯʝʥʠʝ 

ʙʠʥʦʢʣʷ ɻ=2,5Ĭ. ʂʘʢʦʚʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʝʣʳ ʧʝʨʝʤʝʱʝʥʠʷ ʦʙʲʝʢʪʠʚʦʚ, 

ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʢʦʨʨʠʛʠʨʦʚʘʪʴ ʘʤʝʪʨʦʧʠʶ ʚ ʧʨʝʜʝʣʘʭ         Ñ5 ʜʧʪʨ. ʂʘʢ 

ʧʨʦʚʝʨʠʪʴ ʫʩʪʘʥʦʚʢʫ çʥʫʣʷ ʜʠʦʧʪʨʠʡʥʦʡ ʰʢʘʣʳè ʤʝʭʘʥʠʟʤʘ ʬʦʢʫʩʠʨʦʚʢʠ?  

7. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʛʨʝʰʥʦʩʪʴ ʩʦʚʤʝʱʝʥʠʷ ʩʝʪʢʠ ʩ ʧʣʦʩʢʦʩʪʴʶ ʨʝʟʢʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʦʙʲʝʢʪʠʚʦʤ, ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʚʝʣʠʯʠʥʳ  

,
'

ʤʢʤ2,0
2

A's
=Dz  ʛʜʝ ''As  - ʘʧʝʨʪʫʨʥʳʡ ʫʛʦʣ ʨʘʙʦʯʝʛʦ ʧʫʯʢʘ ʣʫʯʝʡ. 

ʆʧʨʝʜʝʣʠʪʝ, ʢʘʢʦʡ ʨʘʟʥʦʩʪʠ ʩʭʦʜʠʤʦʩʪʝʡ, ʚ ʜʠʦʧʪʨʠʷʭ, ʤʝʞʜʫ 

ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʧʨʝʜʤʝʪʘ ʠ ʩʝʪʢʠ ʟʘ ʦʢʫʣʷʨʦʤ ʵʪʘ ʚʝʣʠʯʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ. 

8. ʀʩʧʦʣʴʟʫʷ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ ˉ 7, ʫʢʘʞʠʪʝ, ʩ ʢʘʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʩ ʢʘʢʦʡ 

ʩʪʦʨʦʥʳ (ʩʦ ʩʪʦʨʦʥʳ ʦʢʫʣʷʨʘ ʠʣʠ ʩʦ ʩʪʦʨʦʥʳ ʦʙʲʝʢʪʠʚʘ) ʣʫʯʰʝ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫʩʪʘʥʦʚʢʫ ʩʝʪʢʠ ʚ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʙʲʝʢʪʠʚʘ ʪʨʫʙʳ? 

ʂʘʢʠʝ ʜʣʷ ʵʪʦʛʦ ʢʦʥʪʨʦʣʷ ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ?  

9. ɿʨʠʪʝʣʴʥʘʷ ʪʨʫʙʘ ʠʤʝʝʪ ʫʚʝʣʠʯʝʥʠʝ ɻ = 20Ĭ, ʜʠʘʤʝʪʨ ʚʭʦʜʥʦʛʦ 

ʟʨʘʯʢʘ Dʨ = 14ʤʤ. ʉ ʢʘʢʦʡ ʪʦʯʥʦʩʪʴʶ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʫʩʪʘʥʦʚʢʫ ʥʫʣʷ 

ʜʠʦʧʪʨʠʡʥʦʡ ʰʢʘʣʳ ʦʢʫʣʷʨʘ ʫ ʜʘʥʥʦʡ ʪʨʫʙʳ?  

10. ʂʘʢʦʝ ʟʝʨʢʘʣʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʣʦʩʢʠʤ, ʝʩʣʠ ʦʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʪʨʫʙʳ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ?  

11. ʊʨʫʙʫ ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʦʙʲʝʢʪʠʚʘ ʤʤ600'=f  ʠ 

ʫʚʝʣʠʯʝʥʠʝʤ ɻ = 30Ĭ ʫʩʪʘʥʦʚʠʣʠ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʧʦ ʃʫʥʝ. ɼʣʷ ʵʪʦʛʦ ʪʨʫʙʫ 

ʚʳʥʦʩʠʣʠ ʥʘ ʫʣʠʮʫ. ʇʨʠ ʧʦʚʝʨʢʝ ʪʨʫʙʳ ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʚ 

ʧʦʤʝʱʝʥʠʠ ʣʘʙʦʨʘʪʦʨʠʠ, ʛʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʚʥʘ 20Á ʉ, ʦʙʥʘʨʫʞʝʥ ʟʘ 

ʦʢʫʣʷʨʦʤ  ʪʨʫʙʳ  ʧʘʨʘʣʣʘʢʩ  ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʦʛʦ  ʠʟʦʙʨʘʞʝʥʠʷ  ʩʝʪʢʠ ʚ 

0,5 ʜʧʪʨ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʟʥʘʢʘ (ʦʢʫʣʷʨ ʠʟ ʧʦʣʦʞʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʨʝʟʢʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʩʝʪʢʠ ʧʨʠʰʣʦʩʴ ʟʘʚʠʥʯʠʚʘʪʴ ʧʦ ʦʢʫʣʷʨʥʦʡ 

ʨʝʟʴʙʝ). ʂʘʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʥʘ ʫʣʠʮʝ, ʝʩʣʠ ʢʦʨʧʫʩ ʪʨʫʙʳ ʠʟʛʦʪʦʚʣʝʥ ʠʟ 

ʩʪʘʣʠ 35 (
161012 --Ö= Ka ). 

12. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʪʨʫʙʳ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʳʤ 

ʤʝʪʦʜʦʤ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʟʝʨʢʘʣʦ, ʢʦʪʦʨʦʝ ʦʢʘʟʘʣʦʩʴ ʥʝ ʧʣʦʩʢʠʤ, ʘ 

ʩʬʝʨʠʯʝʩʢʠʤ ʩ ʨʘʜʠʫʩʦʤ ʢʨʠʚʠʟʥʳ R. ʉ ʢʘʢʦʡ ʪʦʯʥʦʩʪʴʶ (ʧʦʛʨʝʰʥʦʩʪʴʶ)   

ʪʨʫʙʫ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʴ?  

13. ɺ ʟʝʨʢʘʣʴʥʦʡ ʬʦʪʦʢʘʤʝʨʝ çʃʶʙʠʪʝʣʴè ʧʨʠʤʝʥʷʝʪʩʷ ʬʦʪʦʦʙʲʝʢʪʠʚ 

ʪʨʠʧʣʝʪ ʊ-22 ( 57'1=f ʤʤ, D:fô=1:4,5; ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʮʝʥʪʨʝ 

R=28 ʣʠʥ/ʤʤ ). 

ʅʘʚʦʜʢʘ ʥʘ ʨʝʟʢʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ Ð ʜʦ 1,3 ʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʦʙʲʝʢʪʠʚʘ ʚʠʜʦʠʩʢʘʪʝʣʷ ʙʦʣʴʰʝʛʦ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ 2'f . 

ʇʝʨʝʤʝʱʝʥʠʷ ʦʙʦʠʭ ʦʙʲʝʢʪʠʚʦʚ ʢʠʥʝʤʘʪʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ 

ʧʦʩʨʝʜʩʪʚʦʤ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʠ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʜʦʧʫʩʢʠ ʥʘ 
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ʦʪʢʣʦʥʝʥʠʝ ʬʦʢʫʩʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʦʙʦʠʭ ʦʙʲʝʢʪʠʚʦʚ ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ 

ʚʝʣʠʯʠʥ. 

ʋʢʘʟʘʥʠʝ. ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 2'f  ʦʙʲʝʢʪʠʚʘ ʚʠʜʦʠʩʢʘʪʝʣʷ ʤʦʞʥʦ 

ʥʘʡʪʠ ʠʟ ʫʩʣʦʚʠʷ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʪʘʥʦʚʢʠ ʬʦʪʦʢʘʤʝʨʳ ʧʦ ʰʢʘʣʝ ʦʪ Ð 
ʜʦ 1,3 ʤ  ʦʙʲʝʢʪʠʚ ʚʠʜʦʠʩʢʘʪʝʣʷ, ʢʘʢ ʙʦʣʝʝ ʜʣʠʥʥʦʬʦʢʫʩʥʳʡ,  ʦʧʝʨʝʞʘʝʪ 

ʧʨʠ ʩʚʦʸʤ ʧʝʨʝʜʚʠʞʝʥʠʠ ʦʩʥʦʚʥʦʡ ʦʙʲʝʢʪʠʚ ʧʨʠʤʝʨʥʦ ʥʘ 2 ʤʤ. 

14. ʊʨʝʙʫʝʪʩʷ ʧʦʜʩʯʠʪʘʪʴ, ʩ ʢʘʢʦʡ ʪʦʯʥʦʩʪʴʶ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ 

ʧʘʥʢʨʘʪʠʯʝʩʢʫʶ ʣʠʥʟʫ ʚ ʦʜʥʦʣʠʥʟʦʚʦʡ ʧʘʥʢʨʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ [4, ʩʪʨ.52-

60] ʚ ʧʨʘʚʠʣʴʥʦʝ (ʨʘʩʯʸʪʥʦʝ) ʧʦʣʦʞʝʥʠʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 
³-= 1b  ʠ ʩ ʢʘʢʦʡ 

ʪʦʯʥʦʩʪʴʶ ʵʪʦ ʥʫʞʥʦ ʩʜʝʣʘʪʴ, ʝʩʣʠ ʫʚʝʣʠʯʝʥʠʝ ʧʘʥʢʨʘʪʠʢʠ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 
4

3
min -=b  ʜʦ  

2

1
2max -=b . ɼʦʧʫʩʢ ʥʘ ʨʘʩʬʦʢʫʩʠʨʦʚʢʫ ʟʘ 

ʦʢʫʣʷʨʦʤ   ʜʧʪʨ1° ,  fôʦʢ= 25 ʤʤ. ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʘʥʢʨʘʪʠʯʝʩʢʦʡ 

ʣʠʥʟʳ fôʣ =30 ʤʤ. 

15. ʂʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ Z ʜʦʧʫʩʪʠʤʦ ʤʝʞʜʫ ʠʥʜʝʢʩʦʤ ʠ ʤʠʣʣʠʤʝʪʨʦʚʦʡ 

ʰʢʘʣʦʡ, ʝʩʣʠ ʪʦʯʥʦʩʪʴ ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚ ʧʦ ʰʢʘʣʝ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ ʩ 

ʨʘʩʩʪʦʷʥʠʷ 250 ʤʤ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʥʠʞʝ Ñ0,1 ʤʤ? ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʠʪʝ ʜʣʷ 

ʜʚʫʭ ʩʣʫʯʘʝʚ: 

1) ʧʦʧʝʨʝʯʥʳʝ ʩʜʚʠʛʠ ʛʣʘʟʘ ʥʠʯʝʤ ʥʝ ʦʛʨʘʥʠʯʝʥʳ; 

2) ʧʝʨʝʜ ʛʣʘʟʦʤ ʧʦʩʪʘʚʣʝʥʘ ʥʝʧʦʜʚʠʞʥʘʷ ʜʠʘʬʨʘʛʤʘ ʜʠʘʤʝʪʨʦʤ 20 ʤʤ. 

16. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʶ çʧʘʨʘʣʣʘʢʩè. ʂʘʢʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ 

ʧʘʨʘʣʣʘʢʩ ʥʘ ʨʘʙʦʪʫ ʛʣʘʟʘ ʩ ʦʧʪʠʯʝʩʢʠʤ ʧʨʠʙʦʨʦʤ? ʂʘʢ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ 

ʝʛʦ ʚʣʠʷʥʠʝ?  

17. ʂʘʢʦʡ ʚʝʣʠʯʠʥʳ ʜʦʧʫʩʪʠʤʘ ʬʦʢʫʩʥʦʩʪʴ () ʟʘʱʠʪʥʦʛʦ ʩʪʝʢʣʘ 

ʧʘʥʦʨʘʤʳ ʇɻ, ʝʩʣʠ ʧʨʠ ʟʘʤʝʥʝ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʩʪʝʢʣʘ ʟʘʧʘʩʥʳʤ ʥʝ ʜʦʣʞʝʥ 

ʚʦʟʥʠʢʘʪʴ ʟʘʤʝʪʥʳʡ ʧʘʨʘʣʣʘʢʩ ʠʣʠ ʟʘʤʝʪʥʘʷ ʥʝʨʝʟʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ 

ʜʘʣʝʢʠʭ ʧʨʝʜʤʝʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʪʨʠʭʦʚ ʩʝʪʢʠ?  ʇʦʜʩʯʠʪʘʡʪʝ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʜʦʧʫʩʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʱʠʪʥʦʛʦ ʩʪʝʢʣʘ, ʘ 

ʠʤʝʥʥʦ N, ȹN, ɗʢʣ.. 

18. ɺ ʧʘʥʦʨʘʤʝ ʇɻ 4 ʭ 16 ʩʦ ʩʪʦʨʦʥʳ ʦʙʲʝʢʪʠʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʘʨʘʣʣʘʢʩ 

ʩʝʪʢʠ ʦʙʨʘʪʥʦʛʦ ʟʥʘʢʘ ʚʝʣʠʯʠʥʳ 2'. ʂʫʜʘ ʠ ʥʘʩʢʦʣʴʢʦ ʩʤʝʱʝʥʘ ʩʝʪʢʘ 

ʧʘʥʦʨʘʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʢʫʩʘ ʦʙʲʝʢʪʠʚʘ, ʝʩʣʠ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʦʙʲʝʢʪʠʚʘ 80 ʤʤ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ  1:5? 

19. ʅʘ ʧʨʘʚʫʶ ʪʨʫʙʫ ʩʪʝʨʝʦʪʨʫʙʳ ACT 10 ʭ 45 ʥʘʜʝʚʘʝʪʩʷ ʪʝʣʝ-

ʩʢʦʧʠʯʝʩʢʘʷ ʥʘʩʘʜʢʘ 2 ʭ 60. ɺ ʧʨʘʚʦʡ ʪʨʫʙʝ ʧʦʤʝʱʝʥʘ ʫʛʣʦʤʝʨʥʘʷ ʩʝʪʢʘ. 

ʅʘʡʜʠʪʝ ʜʦʧʫʩʢ ʥʘ ʥʝʪʝʣʝʩʢʦʧʠʯʥʦʩʪʴ ʥʘʩʘʜʢʠ, ʝʩʣʠ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʛʣʦʚ ʩʦʩʪʘʚʣʷʝʪ 0 ï 01 ʜʝʣʝʥʠʷ ʫʛʣʦʤʝʨʘ. ʂʘʢ ʤʦʞʥʦ 

ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʪʝʣʝʩʢʦʧʠʯʥʦʩʪʴ ʥʘʩʘʜʢʠ? 

20. ʆʙʦʨʘʯʠʚʘʶʱʘʷ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ  ʉ 

ʢʘʢʦʡ ʪʦʯʥʦʩʪʴʶ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʩʝʨʝʜʠʥʝ ʤʝʞʜʫ 

ʩʦʧʨʷʛʘʝʤʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʘ ʠ ʦʢʫʣʷʨʥʦʡ ʩʝʪʢʠ, ʯʪʦʙʳ 
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ʧʘʨʘʣʣʘʢʩ ʟʘ ʦʢʫʣʷʨʦʤ ʥʝ ʧʨʝʚʦʩʭʦʜʠʣ  2 ʜʧʪʨ? ʌʦʢʫʩʥʳʝ ʨʘʩʩʪʦʷʥʠʷ 

ʦʙʦʨʘʯʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ , ʘ ʦʢʫʣʷʨʘ  

21. ʉ ʧʦʤʦʱʴʶ ʧʦʚʦʨʦʪʥʦʡ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ, ʧʦʤʝ-

ʱʝʥʥʦʡ ʤʝʞʜʫ ʜʚʫʤʷ ʪʨʫʙʘʤʠ, ʤʦʞʥʦ ʦʙʝ ʪʨʫʙʳ ʫʩʪʘʥʦʚʠʪʴ ʥʘ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴ, ʩ ʥʝʢʦʪʦʨʦʡ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʦʯʥʦʩʪʴʶ. ʅʝ ʧʦʚʳʩʠʪʩʷ ʣʠ 

ʪʦʯʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʪʨʫʙʳ, ʝʩʣʠ ʧʝʨʝʜ ʧʣʘʩʪʠʥʢʦʡ ʧʦʩʪʘʚʠʪʴ ʧʣʦʩʢʦʝ 

ʟʝʨʢʘʣʦ, ʘ ʪʨʫʙʫ ʚʟʷʪʴ ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʫʶ? 

22. ʄʠʢʨʦʩʢʦʧ ʩ ʦʙʲʝʢʪʠʚʦʤ, ʠʤʝʶʱʠʤ ʫʚʝʣʠʯʝʥʠʝ , ʧʦʩʣʝ 

ʫʩʪʘʥʦʚʢʠ ʥʘ ʨʝʟʢʦʩʪʴ ʩʤʝʱʘʶʪ ʚʜʦʣʴ ʦʩʠ ʥʘ 0,02 ʤʤ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 

ʙʣʠʞʝ ʢ ʧʨʝʜʤʝʪʫ, ʘ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ - ʦʪ ʧʨʝʜʤʝʪʘ.  

   ʆʧʨʝʜʝʣʠʪʝ ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʫ ʚʦʟʥʠʢʘʶʱʝʡ ʨʘʩʬʦʢʫʩʠʨʦʚʢʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʤʝʪʘ ʟʘ ʦʙʲʝʢʪʠʚʦʤ, ʝʩʣʠ ʚ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʤʠʢʨʦʩʢʦʧʘ ʵʪʦʪ ʧʨʝʜʤʝʪ ʨʝʟʢʦ ʠʟʦʙʨʘʞʘʣʩʷ ʚ ʧʣʦʩʢʦʩʪʠ ʧʦʣʝʚʦʡ 

ʜʠʘʬʨʘʛʤʳ ʦʢʫʣʷʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ   ʦʪ ʟʘʜʥʝʛʦ 

ʬʦʢʫʩʘ ʦʙʲʝʢʪʠʚʘ. 

23. ʅʘ ʜʠʦʧʪʨʠʡʥʦʤ ʢʦʣʴʮʝ ʦʢʫʣʷʨʘ ʙʠʥʦʢʣʷ ɹ 8x30 ʫʤʝʩʪʠʣʦʩʴ ʙʳ ʚ 

ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʦʣʥʦʛʦ ʦʙʦʨʦʪʘ ʦʢʦʣʦ 23,5 ʜʠʦʧʪʨʠʡʥʳʭ ʜʝʣʝʥʠʡ. ʏʝʤʫ 

ʨʘʚʝʥ ʰʘʛ ʠ ʯʠʩʣʦ ʟʘʭʦʜʦʚ ʦʢʫʣʷʨʥʦʡ ʨʝʟʴʙʳ ʜʠʦʧʪʨʠʡʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, 

ʝʩʣʠ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʢʫʣʷʨʘ ? 

24. ɹʣʠʟʦʨʫʢʠʡ ʯʝʣʦʚʝʢ ʫʩʪʘʥʦʚʠʣ ʦʢʫʣʷʨʳ ʛʘʣʠʣʝʝʚʩʢʦʛʦ ʙʠʥʦʢʣʷ 

ʫʚʝʣʠʯʝʥʠʷ  ʧʦ ʩʚʦʠʤ ʛʣʘʟʘʤ ʪʘʢ, ʯʪʦʙʳ ʨʝʟʢʦ ʚʠʜʝʪʴ ʜʘʣʝʢʠʝ 

ʧʨʝʜʤʝʪʳ. ɹʫʜʝʪ ʣʠ ʦʥ ʨʝʟʢʦ ʚʠʜʝʪʴ ʪʝ ʞʝ ʧʨʝʜʤʝʪʳ, ʥʘʙʣʶʜʘʷ ʯʝʨʝʟ 

ʧʝʨʝʚʝʨʥʫʪʳʡ ʙʠʥʦʢʣʴ? 

25. ʅʘ ʢʘʢʦʤ  ʥʘʠʤʝʥʴʰʝʤ  ʨʘʩʩʪʦʷʥʠʡ ʤʦʞʝʪ ʯʠʪʘʪʴ ʯʝʨʝʟ ʙʠʥʦʢʣʴ   ɹ 

8x30 ʤʝʣʢʠʡ ʪʝʢʩʪ ʪʝʘʪʨʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʣʦʜʦʡ ʯʝʣʦʚʝʢ ʜʚʘʜʮʘʪʠ ʣʝʪ ʩ 

ʥʦʨʤʘʣʴʥʳʤ ʟʨʝʥʠʝʤ (ʵʤʤʝʪʨʦʧ ʩ ʦʙʲʝʤʦʤ ʘʢʢʦʤʦʜʘʮʠʠ 10 ʜʧʪʨ), ʝʩʣʠ 

ʦʢʫʣʷʨʳ ʙʠʥʦʢʣʷ ʠʤʝʶʪ ʜʠʦʧʪʨʠʡʥʫʶ ʧʦʜʚʠʞʢʫ ʚ ʧʨʝʜʝʣʘʭ Ñ 6 ʜʧʪʨ? 

    ʈʝʰʠʪʝ ʪʫ ʞʝ ʟʘʜʘʯʫ ʜʣʷ ʩʣʫʯʘʷ ʥʘʙʣʶʜʝʥʠʠ ʯʝʨʝʟ ʪʝʘʪʨʘʣʴʥʳʡ 

ʙʠʥʦʢʣʴ 2,5 - ʢʨʘʪʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ. 

26. ɼʣʷ ʠʩʧʳʪʘʥʠʷ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʩʪʝʨʝʦʪʨʫʙʳ ACT 10x45 ʨʝʰʠʣʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʰʪʨʠʭʦʚʦʡ ʤʠʨʦʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʝʨʝʜ ʪʨʫʙʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ L. ʀʟʦʙʨʘʞʝʥʠʝ ʤʠʨʳ ʟʘ 

ʦʢʫʣʷʨʦʤ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʯʝʨʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʪʝʣʝʩʢʦʧʠʯʝʩʢʫʶ 

ʪʨʫʙʢʫ ɼʊ 4x16. 

ʅʘ ʢʘʢʦʤ ʥʘʠʤʝʥʴʰʝʤ ʨʘʩʩʪʦʷʥʠʠ ʤʦʞʥʦ ʧʦʤʝʩʪʠʪʴ ʰʪʨʠʭʦʚʫʶ ʤʠʨʫ, 

ʯʪʦʙʳ ʝʝ ʩʤʦʛ ʨʝʟʢʦ ʚʠʜʝʪʴ ʤʦʣʦʜʦʡ ʥʘʙʣʶʜʘʪʝʣʴ (ʵʤʤʝʪʨʦʧ ʜʚʘʜʮʘʪʠ ʣʝʪ ʩ 

ʦʙʲʝʤʦʤ ʘʢʢʦʤʦʜʘʮʠʠ 10 ʜʧʪʨ), ʠʩʧʦʣʴʟʫʷ ʢʘʢ ʜʠʦʧʪʨʠʡʥʫʶ ʫʩʪʘʥʦʚʢʫ 

ʦʢʫʣʷʨʘ ʩʘʤʦʡ ʩʪʝʨʝʦʪʨʫʙʳ (ʧʨʝʜʝʣʳ Ñ 5 ʜʧʪʨ), ʪʘʢ ʠ ʜʠʦʧʪʨʠʡʥʫʶ 

ʫʩʪʘʥʦʚʢʫ ʦʢʫʣʷʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʨʫʙʢʠ ɼʊ (ʧʨʝʜʝʣʳ Ñ 6 ʜʧʪʨ)? 

27. ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʨʠʟʤʘ ɸʙʙʝ ɸ-0 ʧʨʠ ʨʘʟʤʝʨʘʭ, ʫʢʘʟʘʥʥʳʭ ʚ ʪʘʙʣ.4.6. 

[9, ʩʪʨ.178] ʠ ʧʨʠ n = 1,5 ʨʦʚʥʦ, ʥʝ ʜʘʝʪ ʩʤʝʱʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ 

(ʨʘʩʬʦʢʫʩʠʨʦʚʢʠ) ʧʨʠ ʝʝ ʚʢʣʶʯʝʥʠʠ ʚ ʩʭʦʜʷʱʠʡʩʷ ʭʦʜ ʣʫʯʝʡ. 
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28. ʂʘʢʦʡ ʚʝʣʠʯʠʥʳ ʨʘʩʬʦʢʫʩʠʨʦʚʢʫ ʠʟʦʙʨʘʞʝʥʠʷ ʚʳʟʦʚʝʪ ʧʨʠʟʤʘ 

ʇʝʭʘʥʘ ʇ-0, ʝʩʣʠ ʝʝ ʚʚʝʩʪʠ ʚ ʩʭʦʜʷʱʠʡʩʷ ʭʦʜ ʣʫʯʝʡ? ʇʨʠʟʤʘ ʠʟʛʦʪʦʚʣʝʥʘ ʠʟ 

ʦʧʪʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ ʩʦʨʪʘ ʊʂ23 (  ), ʨʘʟʤʝʨ ʝʝ ʚʭʦʜʥʦʡ ʛʨʘʥʠ 

 

ʋʢʘʟʘʥʠʝ. ɼʘʥʥʳʝ ʦ ʧʨʠʟʤʝ ʩʤʦʪʨʠʪʝ ʚ ʩʧʨʘʚʦʯʥʠʢʝ [9, ʪʘʙʣ.4.6 ʩʪʨ.179]. 

29. ɼʣ̫ ʫʩʪʨʘʥʝʥʠʷ ʧʘʨʘʣʣʘʢʩʘ ʩʝʪʢʠ ʧʘʥʦʨʘʤʳ ʧʨʠʤʝʥʷʶʪ ʧʨʦʢʣʘʜʢʫ 

ʧʦʜ ʦʙʲʝʢʪʠʚ. ʉ ʢʘʢʦʡ ʪʦʯʥʦʩʪʴʶ ʩʣʝʜʫʝʪ ʝʝ ʠʟʛʦʪʦʚʠʪʴ ʧʦ ʪʦʣʱʠʥʝ, ʝʩʣʠ 

ʜʦʧʫʩʢ ʥʘ ʧʘʨʘʣʣʘʢʩ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʜʤʝʪʦʚ ʟʘʜʘʥ ʚ 2', ʘ ʬʦʢʫʩʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʦʙʲʝʢʪʠʚʘ ʧʘʥʦʨʘʤʳ ʨʘʚʥʦ 80 ʤʤ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʦʪʚʝʨʩʪʠʠ 

1:5? 

30. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʢʘʢʦʛʦ ʠʟ ʪʨʝʭ ʩʤʝʥʥʳʭ ʦʙʲʝʢʪʠʚʦʚ ʤʠʢʨʦʩʢʦʧʘ 

(8x0,20; 40x0,65; 90x1,25) ʚʳʭʦʜʥʦʡ ʟʨʘʯʦʢ ʙʫʜʝʪ ʠʤʝʪʴ ʥʘʠʙʦʣʴʰʠʡ ʠ 

ʥʘʠʤʝʥʴʰʠʡ ʨʘʟʤʝʨʳ? 

31. ʆʢʫʣʷʨ ʦʪ ʙʠʥʦʢʣʷ ɹ6Ĭ30 ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʤʠʢʨʦʩʢʦʧʝ ʩ ʦʙʲʝʢʪʠʚʦʤ 

8Ĭ0,20. ʏʝʤʫ ʨʘʚʝʥ ʜʠʘʤʝʪʨ ʚʳʭʦʜʥʦʛʦ ʟʨʘʯʢʘ ʤʠʢʨʦʩʢʦʧʘ?  

32. ɺ ʚʠʟʠʨʝ ʫʛʣʦʚʦʝ ʟʝʨʢʘʣʦ ʩ ʫʛʣʦʤ  ʟʘʤʝʥʷʣʠ ʧʝʥʪʘ- ʧʨʠʟʤʦʡ, 

ʩʦʭʨʘʥʠʚ ʧʨʝʞʥʝʝ ʧʦʣʦʞʝʥʠʝ ʨʝʙʨʘ.  ʃʝʛʢʦ ʫʙʝʜʠʪʴʩʷ, ʥʘʨʠʩʦʚʘʚ ʦʙʝ 

ʩʭʝʤʳ, ʯʪʦ ʮʝʥʪʨʠʨʦʚʢʘ ʩʠʩʪʝʤʳ ʩʦʭʨʘʥʠʣʘʩʴ ʠ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʧʨʠʟʤʳ. 

ʄʦʞʥʦ ʣʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʦʢʫʩʠʨʦʚʢʫ, ʥʝ ʩʤʝʱʘʷ ʥʠ ʦʙʲʝʢʪʠʚ, ʥʠ ʩʝʪʢʫ? 

33. ʇʨʠ ʩʜʚʠʛʝ ʧʝʥʪʘʧʨʠʟʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʤʝʞʜʫ ʦʙʲʝʢʪʠʚʦʤ ʠ 

ʩʝʪʢʦʡ ʚʠʟʠʨʥʦʡ ʪʨʫʙʳ, ʟʘ ʦʢʫʣʷʨʦʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ  ʧʦʷʚʠʣʩʷ ʧʘʨʘʣʣʘʢʩ 

ʤʝʞʜʫ ʠʟʦʙʨʘʞʝʥʠʝʤ ʠ ʩʝʪʢʦʡ ʚʝʣʠʯʠʥʦʡ ȹɸ ʜʠʦʧʪʨʠʡ. ɺ ʢʘʢʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʥʘ ʩʢʦʣʴʢʦ ʩʜʚʠʥʫʣʘʩʴ ʧʝʥʪʘʧʨʠʟʤʘ?  

34. ʏʪʦʙʳ ʙʣʠʟʦʨʫʢʠʡ ʩ ʘʤʝʪʨʦʧʠʝʡ   ʨʝʟʢʦ ʚʠʜʝʣ ʠʟʦʙ-

ʨʘʞʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʦʙʲʝʢʪʠʚʘ 5x0,15, ʘ 

ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ï ʩ ʧʦʤʦʱʴʶ ʦʙʲʝʢʪʠʚʘ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʩ ʬʦʢʫʩʥʳʤ  

ʨʘʩʩʪʦʷʥʠʝʤ   ʥʝʦʙʭʦʜʠʤʦ ʩʤʝʩʪʠʪʴ ʚʜʦʣʴ ʦʩʠ ʠʣʠ ʦʢʫʣʷʨʳ 

(ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ  ʦʢʫʣʷʨʳ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʦʝ ʫʚʝʣʠʯʝʥʠʝ  ) ʥʘ 

ʚʝʣʠʯʠʥʫ , ʠʣʠ ʞʝ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ï ʤʠʢʨʦʦʙʲʝʢʪʠʚ ʥʘ ʚʝʣʠʯʠʥʫ  , ʘ 

ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ï ʦʙʲʝʢʪʠʚ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʥʘ ʚʝʣʠʯʠʥʫ . ʅʘʡʜʠʪʝ ʚʩʝ 

ʵʪʠ ʪʨʠ ʚʝʣʠʯʠʥʳ. 

35. ʆʪʩʯʝʪʥʳʡ ʤʠʢʨʦʩʢʦʧ ʩʦʩʪʘʚʣʝʥ ʠʟ ʦʙʲʝʢʪʠʚʘ 5x0,15 ʠ ʦʢʫʣʷʨʘ 

 ʂʘʢʦʚʘ ʙʫʜʝʪ ʚʝʣʠʯʠʥʘ ʦʩʪʘʪʦʯʥʦʛʦ ʧʘʨʘʣʣʘʢʩʘ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ 

ʤʠʢʨʦʩʢʦʧ ʬʦʢʫʩʠʨʫʶʪ ʥʘ ʧʣʦʩʢʦʩʪʴ ʰʢʘʣʳ ʧʦ ʨʝʟʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ? 

ɼʦʧʫʩʪʠʤ ʣʠ ʪʘʢʦʡ ʧʘʨʘʣʣʘʢʩ, ʝʩʣʠ ʦʪʩʯʝʪʳ ʧʦ ʰʢʘʣʝ ʜʦʣʞʥʳ ʩʥʠʤʘʪʴʩʷ ʩ 

ʪʦʯʥʦʩʪʴʶ ʜʦ    

36.ʆʪʩʯʝʪʥʳʡ ʤʠʢʨʦʩʢʦʧ ʩʦʩʪʘʚʣʝʥ ʠʟ ʦʙʲʝʢʪʠʚʘ 5x0,15 ʠ ʦʢʫʣʷʨʘ 

.  ʅʘ ʢʘʢʫʶ ʚʝʣʠʯʠʥʫ ʠ ʚ ʢʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʩʤʝʩʪʠʪʴ ʚʝʩʴ ʤʠʢʨʦʩʢʦʧ, ʯʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʨʘʩʬʦʢʫʩʠʨʦʚʢʫ ʤʝʞʜʫ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʦʩʥʦʚʥʦʡ ʰʢʘʣʳ ʠ ʩʝʪʢʦʡ ʦʢʫʣʷʨʘ, ʝʩʣʠ ʚʝʣʠʯʠʥʘ 
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ʨʘʩʬʦʢʫʩʠʨʦʚʢʠ  ʟʘʤʝʨʝʥʘ ʧʦ ʜʠʦʧʪʨʠʡʥʦʡ ʰʢʘʣʝ ʦʢʫʣʷʨʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ 

ʠʟʦʙʨʘʞʝʥʠʷ ʰʢʘʣʳ ʢ ʩʝʪʢʝ ʠ ʩʦʩʪʘʚʣʷʝʪ  

37. ʄʠʢʨʦʩʢʦʧ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʦʙʲʝʢʪʠʚʘ 2Ĭ0,03 ʠ ʦʢʫʣʷʨʘ ɻʦʢ = 10Ĭ, 

ʩʤʝʩʪʠʣʠ ʚʜʦʣʴ ʦʩʠ ʠʟ ʥʦʤʠʥʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘ 1 ʤʤ. ʆʧʨʝʜʝʣʠʪʝ: 

1) ʢʘʢʦʡ ʚʝʣʠʯʠʥʳ ʨʘʩʬʦʢʫʩʠʨʦʚʢʘ ʚ ʜʠʦʧʪʨʠʷʭ ʧʦʷʚʠʣʘʩʴ ʟʘ ʦʢʫʣʷʨʦʤ? 

2) ʢʘʢʦʡ ʚʝʣʠʯʠʥʳ ʦʩʪʘʪʦʯʥʳʡ ʧʘʨʘʣʣʘʢʩ ʤʝʞʜʫ ʩʝʪʢʦʡ ʠ ʠʟʦʙʨʘʞʝʥʠʝʤ 

ʧʨʝʜʤʝʪʘ ʚʦʟʥʠʢ ʧʨʠ ʵʪʦʤ?  

38. ʄʠʢʨʦʩʢʦʧ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʙʲʝʢʪʠʚʘ 3Ĭ0,05 ʠ ʦʢʫʣʷʨʘ 10Ĭ, 

ʠʟʦʙʨʘʞʘʝʪ ʧʨʝʜʤʝʪ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ɽʩʣʠ ʵʪʦʪ ʤʠʢʨʦʩʢʦʧ ʩʤʝʩʪʠʪʴ ʥʘ       

1 ʤʤ ʧʦ ʦʩʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʧʨʝʜʤʝʪʘ, ʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʟʘ ʦʢʫʣʷʨʦʤ 

ʧʦʣʫʯʠʪʩʷ ʥʘ ʢʦʥʝʯʥʦʤ ʨʘʩʩʪʦʷʥʠʠ. ɻʜʝ ʩʣʝʜʫʝʪ ʧʦʤʝʩʪʠʪʴ ʵʢʨʘʥ, ʥʘ 

ʢʦʪʦʨʦʤ ʧʦʣʫʯʠʪʩʷ ʨʝʟʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʤʝʪʘ? ʂʘʢʦʚʦ ʙʫʜʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ?  

 

39. ʇʨʠ ʬʦʢʫʩʠʨʦʚʢʝ ʚʝʨʪʠʢʘʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʘʚʪʦʢʦʣʣʠʤʘʮʠ- 

ʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʥʘ ʧʦʣʠʨʦʚʘʥʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ (ʨʠʩ. 1) ʟʘʤʝʯʝʥʦ, ʯʪʦ ʟʘ 

ʦʢʫʣʷʨʦʤ ʠʟʦʙʨʘʞʝʥʠʝ ʉ'' ʩʝʪʢʠ, 

ʦʪʨʘʞʝʥʥʦʡ ʦʪ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʪʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʯʪʦ 

ʤʝʞʜʫ ʥʠʤ ʠ ʠʟʦʙʨʘʞʝʥʠʝʤ ʩʘʤʦʡ 

ʩʝʪʢʠ ʉ ʨʘʟʥʦʩʪʴ ʩʭʦʜʠʤʦʩʪʝʡ ʧʫʯʢʦʚ 

ʨʘʚʥʘ 3 ʜʧʪʨ. ɺ ʢʘʢʫʶ ʩʪʦʨʦʥʫ (ʚʚʝʨʭ 

ʠʣʠ ʚʥʠʟ) ʠ ʥʘ ʢʘʢʫʶ ʚʝʣʠʯʠʥʫ ʩʣʝʜʫʝʪ 

ʩʤʝʩʪʠʪʴ ʚʝʩʴ ʤʠʢʨʦʩʢʦʧ, ʯʪʦʙʳ 

ʠʟʦʙʨʘʞʝʥʠʝ ʉ'' ʩʦʚʤʝʩʪʠʣʦʩʴ ʩ ʩʘʤʦʡ 

ʩʝʪʢʦʡ ʉ? C ʢʘʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʵʪʦʤ ʩʤʝʱʘʪʴ 

ʤʠʢʨʦʩʢʦʧ, ʯʪʦʙʳ ʩʦʚʤʝʩʪʠʪʴ ʉ'' ʠ ʉ ʚ 

ʧʨʝʜʝʣʘʭ ʛʣʫʙʠʥʳ ʨʝʟʢʦʩʪʠ? 

   

ʈʠʩ.1. ɺʝʨʪʠʢʘʣʴʥʳʡ 

ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʳʡ ʤʠʢʨʦʩʢʦʧ 

40. ɼʣʷ ʧʝʨʝʤʝʥʳ ʫʚʝʣʠʯʝʥʠʷ ʩʢʘʯʢʦʤ ʧʨʠʤʝʥʷʶʪ ʧʦʚʦʨʦʪʥʫʶ 

ʛʘʣʠʣʝʝʚʩʢʫʶ ʩʠʩʪʝʤʫ ʥʝʙʦʣʴʰʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ɻʛ = 2Ĭ - 3Ĭ , ʨʘʩʧʦʣʦʞʝʥʥʫʶ 

ʧʝʨʝʜ ʦʩʥʦʚʥʦʡ ʚʠʟʠʨʥʦʡ ʪʨʫʙʦʡ, ʥʘʧʨʠʤʝʨ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ɻʦ = 5Ĭ.  

ɺ ʢʘʢʦʤ ʩʣʫʯʘʝ ʩʪʨʦʞʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʣʝʩʢʦʧʠʯʥʦʩʪʠ ʛʘʣʠʣʝʝʚʩʢʦʡ 

ʩʠʩʪʝʤʳ: 

1) ʢʦʛʜʘ ʦʥʘ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʯʝʨʝʟ 180Á? 

2) ʢʦʛʜʘ ʦʥʘ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʯʝʨʝʟ 90Á ʠ ʠʤʝʝʪ ʪʨʠ ʨʘʙʦʯʠʭ ʧʦʣʦʞʝʥʠʷ?  

41. ɺ ʛʘʣʠʣʝʝʚʩʢʦʡ ʩʠʩʪʝʤʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ɻ = 3Ĭ ʥʝʪʝʣʝʩʢʦʧʠʯʥʦʩʪʴ 

ʧʨʠ ʧʨʷʤʦʤ ʭʦʜʝ ʣʫʯʝʡ ʨʘʚʥʘ ï 2 ʜʧʪʨ. ʏʝʤʫ ʨʘʚʥʘ ʥʝʪʝʣʝʩʢʦʧʠʯʥʦʩʪʴ ʵʪʦʡ 

ʞʝ ʩʠʩʪʝʤʳ ʧʨʠ ʦʙʨʘʪʥʦʤ ʭʦʜʝ ʣʫʯʝʡ?  
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42. ʇʨʠ ʩʤʝʱʝʥʠʠ ʪʦʥʢʦʡ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʦʪ ʦʙʲʝʢʪʠʚʘ 

ʚʠʟʠʨʥʦʡ ʪʨʫʙʳ ʜʦ ʩʝʪʢʠ ʟʘ ʦʢʫʣʷʨʦʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ   ʤʝʞʜʫ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʧʨʝʜʤʝʪʘ ʠ ʰʪʨʠʭʘʤʠ ʩʝʪʢʠ ʧʦʷʚʠʣʩʷ ʧʘʨʘʣʣʘʢʩ    

ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʣʘʩʪʠʥʢʠ ʧʨʝʚʦʩʭʦʜʠʪ ʬʦʢʫʩʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʦʙʲʝʢʪʠʚʘ? 

43. ʂʘʢʦʡ ʥʘʠʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʳ ʚʦʟʜʫʰʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʤʦʞʥʦ ʜʦ-

ʧʫʩʪʠʪʴ ʤʝʞʜʫ ʥʝʧʦʜʚʠʞʥʦʡ ʠ ʧʦʚʦʨʦʪʥʦʡ ʧʣʘʩʪʠʥʢʘʤʠ (ʩʝʪʢʘʤʠ) 

ʩʧʠʨʘʣʴʥʦʛʦ ʦʢʫʣʷʨ-ʤʠʢʨʦʤʝʪʨʘ, ʝʩʣʠ ʪʦʯʥʦʩʪʴ ʦʪʩʯʝʪʘ ʜʦʣʝʡ ʜʝʣʝʥʠʡ 

ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʰʢʘʣʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʝʨʝʜ ʦʪʩʯʝʪʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ, 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʥʠʞʝ  ʄʠʢʨʦʩʢʦʧ ʩʦʩʪʦʠʪ ʠʟ ʦʙʲʝʢʪʠʚʘ 5x0,15 ʠ 

ʦʢʫʣʷʨʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ . 

 

44. ʆʙʲʝʢʪʠʚ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʦʩʪʘʪʦʯʥʫʶ 

ʩʬʝʨʠʯʝʩʢʫʶ ʘʙʝʨʨʘʮʠʶ ŭS' = 0,2 ʤʤ 

ʧʨʠ ʢʦʦʨʜʠʥʘʪʝ ʥʘ ʟʨʘʯʢʝ 43=r  

(ʨʠʩ. 2). ʆʮʝʥʠʪʝ ʚʝʣʠʯʠʥʫ 

ʧʘʨʘʣʣʘʢʩʘ ʚʠʟʠʨʥʦʡ ʪʨʫʙʳ ʩ ʪʘʢʠʤ 

ʦʙʲʝʢʪʠʚʦʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʧʨʝʜʤʝʪʦʚ ʚ ʫʛʣʦʚʦʡ ʤʝʨʝ, ʝʩʣʠ f'ʦʙ = 

100 ʤʤ; D : f' = 1: 5.  

ʈʠʩ.2. ɻʨʘʬʠʢ ʩʬʝʨʠʯʝʩʢʦʡ 

ʘʙʝʨʨʘʮʠʠ ʦʙʲʝʢʪʠʚʘ 

45. ʂʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ (ʥʘʠʤʝʥʴʰʘʷ) ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʧʝʨʝʤʝʱʝʥʠʷ, ʝʩʣʠ ʦʪʩʯʝʪʥʳʡ ʤʠʢʨʦʩʢʦʧ ʥʘ ʧʨʝʜʤʝʪ ʬʦʢʫʩʠʨʫʶʪ: 

1) ʩʤʝʱʝʥʠʝʤ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʤʠʢʨʦʦʙʲʝʢʪʠʚʘ; 

2) ʩʤʝʱʝʥʠʝʤ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʦʢʫʣʷʨʘ; 

3) ʩʤʝʱʝʥʠʝʤ ʚʩʝʛʦ ʤʠʢʨʦʩʢʦʧʘ; 

4) ʧʨʦʜʦʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ ʩʪʦʣʠʢʘ ʩ ʧʨʝʜʤʝʪʦʤ. 

46. ʂʦʣʣʠʤʘʪʦʨ ʩ ʤʘʨʢʦʡ ʄ ʚ ʬʦʢʫʩʝ ʦʙʲʝʢʪʠʚʘ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ.35 ʚ 

ʣʠʪʝʨʘʪʫʨʝ [10, ʩʪʨ. 48]. ʇʦʣʘʛʘʷ, ʯʪʦ ʪʦʯʥʦʩʪʴ ʚʠʟʠʨʦʚʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ 

ʥʠʞʝ Ñ0,5', ʨʘʩʩʯʠʪʘʡʪʝ ʜʦʧʫʩʢ ʥʘ ʥʝʩʦʚʤʝʱʝʥʠʝ ʤʘʨʢʠ ʄ ʩ ʬʦʢʫʩʦʤ 

ʦʙʲʝʢʪʠʚʘ ʢʦʣʣʠʤʘʪʦʨʘ. ɿʘ ʩʯʝʪ ʢʘʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʚʦʟʥʠʢʘʝʪ ʵʪʦ 

ʥʝʩʦʚʤʝʱʝʥʠʝ? ʆʮʝʥʠʪʝ ʠʭ ʚʣʠʷʥʠʝ. 

47. ʃʘʟʝʨ  ʤʦʱʥʦʩʪʴʶ ʌʝ ,   ʩ ʫʛʣʦʤ ʨʘʩʭʦʜʠʤʦʩʪʠ 2w ʩʦʟʜʘʸʪ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʦʩʚʝʱʸʥʥʦʩʪʴ  ɽʝ ʥʘ ʦʙʲʝʢʪʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ p ʦʪ ʣʘʟʝʨʘ. 

ʂʘʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʪʝʣʝʩʢʦʧʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʘʷ ʧʦʩʣʝ ʣʘʟʝʨʘ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 
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ʦʩʚʝʱʸʥʥʦʩʪʴ ʦʙʲʝʢʪʘ ʚ 16 ʨʘʟ?  ʕʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ ʚ 

ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʧʨʝʥʝʙʨʝʯʴ. 

ʂʘʢʦʛʦ ʪʠʧʘ ʪʝʣʝʩʢʦʧʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʩ 

ʣʘʟʝʨʘʤʠ ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ?  

48. ʆʙʲʝʢʪʠʚ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʢʘʤʝʨʳ, ʠʤʝʶʱʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʦʪʚʝʨʩʪʠʝ 1: 4, ʩʪʨʦʠʪ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʇɿʉ-ʤʘʪʨʠʮʝ, ʩ ʨʘʟʤʝʨʦʤ ʧʠʢʩʝʣʦʚ 

10Ĭ10 ʤʠʢʨʦʤʝʪʨʦʚ. 

ʏʝʤʫ ʨʘʚʝʥ ʜʦʧʫʩʢ ʥʘ ʥʝʪʦʯʥʦʩʪʴ ʬʦʢʫʩʠʨʦʚʢʠ ʦʙʲʝʢʪʠʚʘ?  

49. ʊʝʣʝʦʙʲʝʢʪʠʚ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ, ʠʤʝʶʱʝʡ  ʚʠʜʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ɻ = 

ï 20Ĭ,  ʩʦʩʪʘʚʣʝʥ ʠʟ ʜʚʫʭ ʪʦʥʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʬʦʢʫʩʥʳʤʠ  ʨʘʩʩʪʦʷʥʠʷʤʠ             

f1' = ï  f2' = f ' = 200 ʤʤ ʪʘʢ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʦʙʲʝʢʪʠʚʘ fʦʙ' = 2f '.   

ʆʧʨʝʜʝʣʠʪʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʙʲʝʢʪʠʚʘ ʠ ʜʣʠʥʫ ʪʨʫʙʳ.  

50. ɿʨʠʪʝʣʴʥʘʷ ʪʨʫʙʘ ɻʘʣʠʣʝʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ɻʪ = 3,5Ĭ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ 

ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠʤʝʝʪ ʜʣʠʥʫ 100 ʤʤ. 

ʆʧʨʝʜʝʣʠʪʝ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʙʲʝʢʪʠʚʘ, ʦʢʫʣʷʨʘ ʠ ʨʘʩʩʪʦʷʥʠʝ, ʥʘ 

ʢʦʪʦʨʦʝ ʥʫʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʦʢʫʣʷʨ, ʯʪʦʙʳ ʥʘʙʣʶʜʘʪʴ ʨʝʟʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʧʨʝʜʤʝʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5 ʤ. ʂʦʤʧʦʥʝʥʪʳ ʩʯʠʪʘʪʴ ʪʦʥʢʠʤʠ. 

51. ʉ ʧʦʤʦʱʴʶ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʩ ʬʦʢʫʩʠʨʫʶʱʠʤ ʪʫʙʫʩʦʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʝʨʝʜ ʚʭʦʜʥʳʤ ʦʢʥʦʤ ʧʘʥʦʨʘʤʳ ʇɻ, ʠʟʤʝʨʷʝʪʩʷ 

ʧʦʛʨʝʰʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʩʝʪʢʠ ʚ ʬʦʢʫʩʝ ʦʙʲʝʢʪʠʚʘ ʧʘʥʦʨʘʤʳ. 

ʅʘʡʪʠ, ʥʘ ʩʢʦʣʴʢʦ ʠ ʚ ʢʘʢʫʶ ʩʪʦʨʦʥʫ ʩʤʝʱʝʥʘ ʩʝʪʢʘ ʇɻ, ʝʩʣʠ ʧʨʠ 

ʫʩʪʘʥʦʚʢʝ ʥʘ ʝʸ ʨʝʟʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʠʰʣʦʩʴ ʚʜʚʠʥʫʪʴ ʪʫʙʫʩ ʟʨʠʪʝʣʴʥʦʡ 

ʪʨʫʙʳ ʥʘ 16 ʤʤ ʦʪ ʪʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʨʫʙʘ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴ. ʌʦʢʫʩʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʦʙʲʝʢʪʠʚʘ ʪʨʫʙʳ 320 ʤʤ, ʘ ʦʙʲʝʢʪʠʚʘ 

ʇɻ ï 80 ʤʤ. 

52. ʇʦ ʢʘʢʦʤʫ ʧʨʠʟʥʘʢʫ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʬʦʢʫʩʠʨʦʚʢʫ 

ʦʧʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʩ ʤʥʦʛʦʵʣʝʤʝʥʪʥʳʤʠ ʬʦʪʦʧʨʠʸʤʥʠʢʘʤʠ?  

1) ʇʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʨʫʪʠʟʥʝ ʬʫʥʢʮʠʠ ʨʘʩʩʝʷʥʠʷ ʪʦʯʢʠ. 

2) ʇʦ ʧʘʨʘʣʣʘʢʩʫ. 

3) ʇʦ ʨʝʟʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ. 

4) ʇʦ ʤʠʥʠʤʘʣʴʥʦʤʫ ʢʨʫʞʢʫ ʨʘʩʩʝʷʥʠʷ ʚ ʠʟʦʙʨʘʞʝʥʠʠ ʪʦʯʢʠ. 

 

53. ʂʘʢʦʤʫ ʧʦʣʦʞʝʥʠʶ 

ʧʨʠʸʤʥʦʡ ʧʣʦʱʘʜʢʠ ʬʦʪʦʧʨʠʸʤʥʠʢʘ 

ʪʠʧʘ ʇɿʉ ʥʘ ʬʦʢʫʩʠʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ 

(ʨʠʩ. 3) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʛʦ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʨʘʩʬʦʢʫʩʠʨʦʚʢʝ? 

 

 

ʈʠʩ.3. ɺʘʨʠʘʥʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʬʦʪʦʧʨʠʸʤʥʠʢʘ ʥʘ ʬʦʢʫʩʠʨʦʚʦʯʥʦʡ 

ʢʨʠʚʦʡ 
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54. ʅʘʡʪʠ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘʙʣʶʜʘʝʤʦʛʦ ʨʝʟʢʦ ʯʝʨʝʟ 

ʟʨʠʪʝʣʴʥʫʶ ʪʨʫʙʫ ʙʣʘʛʦʜʘʨʷ ʘʢʢʦʤʦʜʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʣʘʟʘ. 

ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʙʲʝʢʪʠʚʘ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʨʘʚʥʦ 250 ʤʤ, ʚʠʜʠʤʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʦʢʫʣʷʨʘ ʨʘʚʥʦ 10Ĭ . ʆʙʲʸʤ ʘʢʢʦʤʦʜʘʮʠʠ ʛʣʘʟʘ ʥʘʙʣʶʜʘʪʝʣʷ 10 

ʜʠʦʧʪʨʠʡ. ʊʨʫʙʘ ʥʘʩʪʨʦʝʥʘ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʝʨʝʬʦʢʫʩʠʨʦʚʘʥʘ. 

55. ʄʠʢʨʦʩʢʦʧ ʠʤʝʝʪ ʦʙʲʝʢʪʠʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ɓ = - 8Ĭ ʠ ʦʢʫʣʷʨ ʩ 

ʚʠʜʠʤʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ɻ = 10Ĭ. ʅʘ ʢʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʠ ʚ ʢʘʢʫʶ ʩʪʦʨʦʥʫ 

ʩʤʝʩʪʠʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʩʣʝ ʦʙʲʝʢʪʠʚʘ ʠ ʧʦʩʣʝ ʚʩʝʛʦ ʤʠʢʨʦʩʢʦʧʘ, ʝʩʣʠ 

ʦʙʲʝʢʪ ʦʪʦʜʚʠʥʫʪʴ ʦʪ ʤʠʢʨʦʩʢʦʧʘ ʥʘ 0,1 ʤʤ?  

56. ʄʠʢʨʦʩʢʦʧ ʩʬʦʢʫʩʠʨʦʚʘʣʠ ʥʘ ʧʣʦʩʢʦʩʪʴ ʧʨʝʜʤʝʪʘ ʧʦ ʧʨʠʟʥʘʢʫ 

ʨʝʟʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʆʙʦʩʥʫʡʪʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʩʢʦʧʘ 

ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʧʨʝʜʤʝʪʘ ʧʦ ʰʢʘʣʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ  

ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʢʫʣʷʨʘ, ʝʩʣʠ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ Ñ 0,001 ʤʤ. ʃʠʥʝʡʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʢʪʠʚʘ ɓ = - 5Ĭ, ʜʠʘʤʝʪʨ 

ʚʳʭʦʜʥʦʛʦ ʟʨʘʯʢʘ ʤʠʢʨʦʩʢʦʧʘ d ' = 1,2 ʤʤ, ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʢʫʣʷʨʘ  

ʦʢ'f = 20 ʤʤ. 

57. ʆʧʨʝʜʝʣʠʪʝ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʦʢʫʣʷʨʘ ʫʚʝʣʠʯʝʥʠʷ ɻʦʢ = 10Ĭ ʜʣʷ 

ʢʦʤʧʝʥʩʘʮʠʠ ʘʤʝʪʨʦʧʠʠ ʛʣʘʟʘ ʥʘʙʣʶʜʘʪʝʣʷ ʚʝʣʠʯʠʥʦʡ + 4 ʜʧʪʨ, ʝʩʣʠ ʚ 

ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ ʰʢʘʣʘ ʦʢʫʣʷʨʘ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʦʪʩʯʸʪ ç0è ʜʧʪʨ. 

ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʜʚʫʭʟʘʭʦʜʥʘʷ ʦʢʫʣʷʨʥʘʷ ʨʝʟʴʙʘ ʠʤʝʝʪ ʰʘʛ t=1,5 ʤʤ. 

58. ʂʘʢ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʫʩʪʘʥʦʚʣʝʥʳ: 

1) ʜʠʦʧʪʨʠʡʥʘʷ ʰʢʘʣʘ ʛʘʣʠʣʝʝʚʩʢʦʡ ʪʨʫʙʳ - ʥʘ ʥʫʣʴ? 

2) ʩʝʪʢʘ - ʚ ʧʝʨʝʜʥʝʤ ʬʦʢʫʩʝ ʦʢʫʣʷʨʘ ʂʝʣʴʥʝʨʘ? 

3) ʩʝʪʢʘ - ʟʘ ʧʝʨʝʜʥʠʤ ʬʦʢʫʩʦʤ ʦʢʫʣʷʨʘ ʂʝʣʴʥʝʨʘ ʚ ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ, 

ʢʦʛʜʘ ʦʥʘ ʟʘ ʦʢʫʣʷʨʦʤ ʠʟʦʙʨʘʞʘʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʩʭʦʜʠʤʦʩʪʠ ʧʫʯʢʘ ʚ 2 ʜʧʪʨ? 

ʇʨʠʚʝʜʠʪʝ ʩʭʝʤʳ ʢʦʥʪʨʦʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ. 

59. ʇʨʠ ʢʘʢʦʤ ʭʦʜʝ ʣʫʯʝʡ - ʧʨʷʤʦʤ ʠʣʠ ʦʙʨʘʪʥʦʤ - ʤʦʞʥʦ ʪʦʯʥʝʝ 

ʠʟʤʝʨʠʪʴ ʥʝʪʝʣʝʩʢʦʧʠʯʥʦʩʪʴ ʛʘʣʠʣʝʝʚʩʢʦʡ ʪʨʫʙʳ ʩ ʫʚʝʣʠʯʝʥʠʝʤ   ʩ 

ʧʦʤʦʰʴʶ ʢʦʣʣʠʤʘʪʦʨʘ, ʠʤʠʪʠʨʫʶʱʝʛʦ ʙʝʩʢʦʥʝʯʥʦʩʪʴ, ʠ ʜʠʦʧʪʨʠʡʥʦʡ 

ʪʨʫʙʢʠ 4x16? 

60. ʇʝʨʝʚʝʜʠʪʝ ʧʘʨʘʣʣʘʢʩ ʟʘ ʦʢʫʣʷʨʦʤ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʘ, 

ʨʘʚʥʳʡ 3 ʤʠʥʫʪʘʤ ʫʛʣʘ, ʚ ʜʠʦʧʪʨʠʡʥʫʶ ʤʝʨʫ, ʝʩʣʠ ʜʠʘʤʝʪʨ ʚʳʭʦʜʥʦʛʦ 

ʟʨʘʯʢʘ ʤʤ.6,3' =ʈd  

61. ɼʦʧʫʩʢ ʥʘ ʧʘʨʘʣʣʘʢʩ ʧʝʨʝʜ ʦʙʲʝʢʪʠʚʦʤ ʧʨʠʙʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 2 

ʫʛʣʦʚʳʭ ʤʠʥʫʪʳ. ʇʘʨʘʣʣʘʢʩ ʩʝʪʢʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʠʦʧʪʨʠʡʥʦʡ 

ʪʨʫʙʢʠ ʟʘ ʦʢʫʣʷʨʦʤ ʧʨʠʙʦʨʘ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʠʙʦʨʘ ɻ = 4Ĭ, ʚʭʦʜʥʦʡ ʟʨʘʯʦʢ 

ʤʤ.16=Pd  ɺʳʨʘʟʠʪʝ ʫʢʘʟʘʥʥʳʡ ʫʛʣʦʚʦʡ ʜʦʧʫʩʢ ʚ ʜʠʦʧʪʨʠʡʥʦʡ ʤʝʨʝ. 

62. ʇʨʠ ʧʦʚʝʨʢʝ ʩʪʝʨʝʦʪʨʫʙʳ 10 Ĭ 45 ʥʘ ʧʘʨʘʣʣʘʢʩ ʧʦ ʃʫʥʝ ʟʘʤʝʯʝʥʦ, 

ʯʪʦ ʧʨʠ ʢʘʯʘʥʠʠ ʛʣʘʟʘ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʚʳʭʦʜʥʦʛʦ ʟʨʘʯʢʘ ʧʝʨʝʢʨʝʩʪʠʝ 

ʪʨʫʙʳ ʩʤʝʱʘʝʪʩʷ ʚ ʦʙʨʘʪʥʫʶ ʩʪʦʨʦʥʫ ʥʘ 41  ʣʫʥʥʦʛʦ ʜʠʩʢʘ. ʅʘ ʢʘʢʫʶ 
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ʚʝʣʠʯʠʥʫ ʠ ʚ ʢʘʢʫʶ ʩʪʦʨʦʥʫ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʤʝʩʪʠʪʴ ʦʙʲʝʢʪʠʚ ʜʣʷ 

ʫʩʪʨʘʥʝʥʠʷ ʧʘʨʘʣʣʘʢʩʘ, ʝʩʣʠ ʝʛʦ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 270 ʤʤ?  

63. ʊʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ (ʊʋ) ʥʘ ʟʨʠʪʝʣʴʥʫʶ ʪʨʫʙʫ 10 Ĭ 50 

ʜʦʧʫʩʪʠʤʳʡ ʧʘʨʘʣʣʘʢʩ ʤʝʞʜʫ ʠʟʦʙʨʘʞʝʥʠʝʤ ʧʨʝʜʤʝʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʠ ʩʝʪʢʦʡ ʟʘʜʘʥ '1ɼʆʇ¢J  (ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʝʜʤʝʪʦʚ). 

ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʨʢʠ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʊʋ ʧʦ 

ʧʘʨʘʣʣʘʢʩʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʦʧʪʨʠʡʥʦʡ ʪʨʫʙʢʠ, ʨʘʩʧʦʣʘʛʘʝʤʦʡ ʟʘ 

ʦʢʫʣʷʨʦʤ. 

64. ʆʙʦʨʘʯʠʚʘʶʱʘʷ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ V0 = ï  1Ĭ . ʉ 

ʢʘʢʦʡ ʪʦʯʥʦʩʪʴʶ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʩʝʨʝʜʠʥʝ ʤʝʞʜʫ 

ʩʦʧʨʷʞʸʥʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʤʝʪʘ ʠ ʩʝʪʢʠ, ʯʪʦʙʳ 

ʧʘʨʘʣʣʘʢʩ ʟʘ ʦʢʫʣʷʨʦʤ ʥʝ ʧʨʝʚʦʩʭʦʜʠʣ Ñ 2 ʜʧʪʨ. ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʦʙʦʨʘʯʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʤʤf 30'ʃ= , ʘ ʦʢʫʣʷʨʘ .20'ʆʂ ʤʤf =  

65. ʉ ʢʘʢʦʡ ʪʦʯʥʦʩʪʴʶ ʥʫʞʥʦ ʩʦʚʤʝʩʪʠʪʴ ʩʝʪʢʫ ʩ ʬʦʢʫʩʦʤ ʦʙʲʝʢʪʠʚʘ 

ʢʦʣʣʠʤʘʪʦʨʥʦʛʦ ʚʠʟʠʨʘ, ʝʩʣʠ ʫʛʣʦʚʦʡ ʧʘʨʘʣʣʘʢʩ ʤʝʞʜʫ ʠʟʦʙʨʘʞʝʥʠʝʤ ʩʝʪʢʠ 

ʠ ʙʝʩʢʦʥʝʯʥʦ ʜʘʣʸʢʠʤ ʧʨʝʜʤʝʪʦʤ ʜʦʧʫʩʪʠʤ ʚ 1 ʤʠʥʫʪʫ ʧʨʠ ʚʳʭʦʜʥʦʤ 

ʟʨʘʯʢʝ ʚʠʟʠʨʘ ʚ 40 ʤʤ? ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʙʲʝʢʪʠʚʘ ʢʦʣʣʠʤʘʪʦʨʥʦʛʦ 

ʚʠʟʠʨʘ ʨʘʚʥʦ 120 ʤʤ.  

66. ʂʘʢʦʡ ʚʝʣʠʯʠʥʳ ʜʦʧʫʩʪʠʤʘ ʨʘʩʬʦʢʫʩʠʨʦʚʢʘ ʩʝʪʢʠ ʚ ʢʦʣʣʠʤʘʪʦʨʥʦʤ 

ʚʠʟʠʨʝ, ʝʩʣʠ ʝʸ ʚʳʨʘʞʘʪʴ ʚ ʜʠʦʧʪʨʠʡʥʦʡ ʤʝʨʝ, ʧʨʠ ʜʠʘʤʝʪʨʝ ʚʳʭʦʜʥʦʛʦ 

ʟʨʘʯʢʘ ʤʤ60' =Pd  ʠ ʜʦʧʫʩʪʠʤʦʤ ʫʛʣʦʚʦʤ ʧʘʨʘʣʣʘʢʩʝ ʚ 1 ʤʠʥʫʪʫ?  

ʆʧʨʝʜʝʣʠʪʝ ʚʝʣʠʯʠʥʫ ʦʩʪʘʪʦʯʥʦʛʦ ʧʘʨʘʣʣʘʢʩʘ ʚ ʫʛʣʦʚʦʡ ʤʝʨʝ, ʝʩʣʠ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʚʤʝʱʝʥʠʝ ʩʝʪʢʠ ʫʧʦʤʷʥʫʪʦʛʦ ʢʦʣʣʠʤʘʪʦʨʥʦʛʦ ʚʠʟʠʨʘ ʩ 

ʬʦʢʫʩʦʤ ʦʙʲʝʢʪʠʚʘ ʧʦ ʩʦʚʧʘʜʝʥʠʶ ʨʝʟʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩʝʪʢʠ ʠ ʜʘʣʸʢʠʭ 

ʧʨʝʜʤʝʪʦʚ, ʥʘʙʣʶʜʘʝʤʳʭ ʥʝʧʦʜʚʠʞʥʳʤ ʥʝʚʦʦʨʫʞʸʥʥʳʤ ʛʣʘʟʦʤ. 

ɼʦʩʪʘʪʦʯʥʘ ʣʠ ʪʦʯʥʦʩʪʴ ʜʠʦʧʪʨʠʡʥʦʡ ʪʨʫʙʢʠ, ʮʝʥʘ ʜʝʣʝʥʠʷ ʰʢʘʣʳ ʢʦʪʦʨʦʡ 

ʨʘʚʥʘ 0,25 ʜʧʪʨ, ʝʩʣʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʦʡ ʪʨʫʙʢʦʡ ʜʣʷ ʢʦʥʪʨʦʣʷ ʫʩʪʘʥʦʚʢʠ 

ʩʝʪʢʠ ʚ ʬʦʢʫʩʝ ʦʙʲʝʢʪʠʚʘ ʜʘʥʥʦʛʦ ʢʦʣʣʠʤʘʪʦʨʥʦʛʦ ʚʠʟʠʨʘ? 

ʂʘʢʠʤ ʤʝʪʦʜʦʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʚʤʝʱʝʥʠʝ ʩʝʪʢʠ ʩ ʬʦʢʫʩʦʤ ʦʙʲʝʢʪʠʚʘ ʢʦʣʣʠʤʘʪʦʨʥʦʛʦ 

ʚʠʟʠʨʘ?  

1.6  ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʊʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʚʠʟʠʨʥʫʶ ʪʨʫʙʫ ʩ ʦʙʲʝʢʪʠʚʦʤ 

ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ fô = 800 ʤʤ, ʜʠʘʤʝʪʨʘ Dʨ= 60 ʤʤ, ʚ ʧʦʣʝ ʟʨʝʥʠʷ 
ʢʦʪʦʨʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʜʤʝʪ, ʫʜʘʣʸʥʥʳʡ ʥʘ 0,5 ʢʤ (ʨʠʩ. 4). ʇʨʝʜʣʘʛʘʝʪʩʷ 

ʚʳʯʠʩʣʠʪʴ, ʥʘ ʩʢʦʣʴʢʦ ʥʫʞʥʦ ʧʝʨʝʜʚʠʥʫʪʴ ʩʝʪʢʫ, ʯʪʦʙʳ ʪʨʫʙʘ ʧʦʩʣʝ 

ʬʦʢʫʩʠʨʦʚʢʠ ʥʘ ʵʪʦʪ ʧʨʝʜʤʝʪ ʦʢʘʟʘʣʘʩʴ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʴ. 

          ʉ ʢʘʢʦʡ ʪʦʯʥʦʩʪʴʶ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʧʨʝʜʤʝʪʘ, ʧʦ 

ʢʦʪʦʨʦʤʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʪʨʫʙʳ, ʯʪʦʙʳ ʧʦʩʣʝ 

ʚʥʝʩʝʥʠʷ ʚʳʯʠʩʣʝʥʥʦʡ ʧʦʧʨʘʚʢʠ ʪʨʫʙʘ ʦʢʘʟʘʣʘʩʴ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʩ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ?  
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ʈʠʩ.4. ʋʩʪʘʥʦʚʢʘ ʚʠʟʠʨʥʦʡ ʪʨʫʙʳ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʧʦ ʫʜʘʣʸʥʥʦʤʫ ʦʙʲʝʢʪʫ 

ʈʝʰʝʥʠʝ: 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ çʤʝʩʪʥʳʡè ʧʨʝʜʤʝʪ, ʥʘ ʢʦʪʦʨʳʡ 

ʩʬʦʢʫʩʠʨʦʚʘʥʘ  ʪʨʫʙʘ ʧʦ ʧʨʠʟʥʘʢʫ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʝʟʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʡ 

ʧʨʝʜʤʝʪʘ ʠ ʩʝʪʢʠ ʉ ʪʨʫʙʳ, ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʢʦʥʝʯʥʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʪʦ ʩʝʪʢʘ ʉ 

ʥʝ ʦʢʘʞʝʪʩʷ ʚ ʟʘʜʥʝʤ ʬʦʢʫʩʝ Fô ʦʙʲʝʢʪʠʚʘ, ʘ ʙʫʜʝʪ ʩʤʝʱʝʥʘ ʟʘ ʬʦʢʫʩ Fô (ʢ 
ʦʢʫʣʷʨʫ) ʥʘ ʨʘʩʩʪʦʷʥʠʝ z' . ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʵʪʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʚʦʩʧʦʣʴʟʫʝʤʩʷ 

ʬʦʨʤʫʣʦʡ ʅʴʶʪʦʥʘ: 

                                           
2'' fzz -=Ö  . 

ʇʦʜʩʪʘʥʦʚʢʦʡ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʬʦʨʤʫʣʫ ʧʦʣʫʯʠʤ 
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ʇʦʩʣʝ ʩʤʝʱʝʥʠʷ ʩʝʪʢʠ ʪʨʫʙʳ ʥʘ ʵʪʫ ʚʝʣʠʯʠʥʫ ʦʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʙʫʜʝʪ 

ʩʦʚʤʝʱʝʥʘ ʩ ʟʘʜʥʠʤ ʬʦʢʫʩʦʤ, ʘ ʪʨʫʙʘ ï ʩʬʦʢʫʩʠʨʦʚʘʥʘ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʴ. 

ʆʧʨʝʜʝʣʠʤ ʪʨʝʙʫʝʤʫʶ ʪʦʯʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʩʝʪʢʠ ʚ ʬʦʢʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʦʙʲʝʢʪʠʚʘ, ʜʣʷ ʯʝʛʦ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʦʡ (14) ʜʣʷ ʩʣʫʯʘʡʥʦʡ 

ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʦʜʦʣʴʥʦʛʦ ʥʘʚʝʜʝʥʠʷ ʧʨʠ ʚʠʟʫʘʣʴʥʦʡ ʬʦʢʫʩʠʨʦʚʢʝ:                                     
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ɼʣʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʬʦʢʫʩʠʨʦʚʢʠ ʚʠʟʠʨʥʦʡ ʪʨʫʙʳ ʥʘ ʧʨʝʜʤʝʪ 

ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʪʦʡ ʞʝ ʬʦʨʤʫʣʦʡ (14) ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʩʪʨʘʥʩʪʚʫ 

ʧʨʝʜʤʝʪʦʚ: 
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s

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ çʤʝʩʪʥʦʛʦè ʧʨʝʜʤʝʪʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ 

ʫʜʘʣʝʥʠʠ z = 0,5 ʢʤ, ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʪʴ (ʦʧʨʝʜʝʣʠʪʴ, ʠʟʤʝʨʠʪʴ) ʩ 

ʧʦʛʨʝʰʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 50 ʤ.  
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ʕʪʦʪ ʞʝ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ, ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʚ 

ʚʳʨʘʞʝʥʠʝ ʜʣʷ z, ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʬʦʨʤʫʣʳ ʅʴʶʪʦʥʘ: 

( )
55ʤ.ʤʤ1055

28,1

14,0
800

'

'
' 3

2

2

2

2 ºÖºÖ=
D
Ö=D
z

z
fz  

ʆʮʝʥʠʤ ʚʣʠʷʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʚʠʟʠʨʥʦʡ ʪʨʫʙʳ 

ʥʘ ʪʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʶʩʪʠʨʦʚʦʯʥʦʡ ʦʧʝʨʘʮʠʠ. ʃʦʛʘʨʠʬʤʠʯʝʩʢʠʤ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝʤ ʬʦʨʤʫʣʳ ʅʴʶʪʦʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʣʫʯʠʤ 

'ln2'lnln fzz =+ , ʦʪʢʫʜʘ ʜʣʷ ʩʣʫʯʘʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʩʣʦʞʝʥʠʷ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʥʘʡʜʸʤ: 

'

'
2

'

'

f

f

z

z

z

z D
=

D
+

D
. 

ʇʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ ʠʟʚʝʩʪʥʳʭ ʥʘʤ ʚʝʣʠʯʠʥ ʧʦʣʫʯʠʤ:  %)10(1,0
'

'
º

D

f

f
  

ʠ ʤʤ80'ºDf . ʊʘʢʦʝ ʟʥʘʯʝʥʠʝ ʜʦʧʫʩʪʠʤʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʬʦʢʫʩʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʥʝ ʧʦʪʨʝʙʫʝʪ ʪʦʯʥʦʛʦ ʝʛʦ ʠʟʤʝʨʝʥʠʷ. 

ʆʪʚʝʪ: ʉʝʪʢʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʙʣʠʟʠʪʴ ʢ ʦʙʲʝʢʪʠʚʫ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 

ʤʤ)14,028,1(' °=z . ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʧʨʝʜʤʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʩ 

ʧʦʛʨʝʰʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 50 ʤ. 

2. ʈɽɻʋʃʀʈʆɺʂɸ ʋɺɽʃʀʏɽʅʀʗ ʀ ʄɸʉʐʊɸɹɸ ʀɿʆɹʈɸɾɽʅʀʗ 

2.1 ʆʙʱʠʝ ʚʦʧʨʦʩʳ ʶʩʪʠʨʦʚʢʠ ʫʚʝʣʠʯʝʥʠʷ ʠ ʤʘʩʰʪʘʙʘ 

ʠʟʦʙʨʘʞʝʥʠʷ 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʨʝʯʴ ʧʦʡʜʸʪ ʦʙ ʦʪʩʯʸʪʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʘʭ, ʥʘʧʨʠʤʝʨ, ʤʠʢʨʦʩʢʦʧʘʭ, 

ʧʨʦʬʠʣʴʥʳʭ ʧʨʦʝʢʪʦʨʘʭ, ʦʪʩʯʸʪʥʳʭ ʚʠʟʠʨʥʳʭ ʪʨʫʙʘʭ. ʅʦ, ʢʨʦʤʝ ʪʦʛʦ, 

ʚʦʧʨʦʩʳ ʨʝʛʫʣʠʨʦʚʢʠ ʫʚʝʣʠʯʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʠ ʧʨʠ ʶʩʪʠʨʦʚʢʝ 

ʙʠʥʦʢʫʣʷʨʥʳʭ, ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʠʭ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʜʚʦʡʥʳʭ, ʩʦʚʤʝʩʪʥʦ 

ʨʘʙʦʪʘʶʱʠʭ ʩʠʩʪʝʤ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʩ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ 

ʨʘʚʝʥʩʪʚʦ ʫʚʝʣʠʯʝʥʠʡ, ʘ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʦʪʩʯʸʪʥʳʭ ʩʠʩʪʝʤʘʭ ï 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʨʘʟʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʡ ʚ ʠʭ ʚʝʪʚʷʭ.    

ʆʪʩʯʸʪʥʳʝ ʤʠʢʨʦʩʢʦʧʳ ʠ ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʪʦʯʥʦʡ 

ʦʮʝʥʢʠ ʜʦʣʝʡ ʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʣʠʥʝʡʥʳʭ ʠ ʢʨʫʛʦʚʳʭ ʰʢʘʣ, ʧʦʟʚʦʣʷʷ ʚ 

ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʨʘʟ ʫʤʝʥʴʰʠʪʴ ʯʠʩʣʦ ʜʝʣʝʥʠʡ ʦʩʥʦʚʥʳʭ ʰʢʘʣ ʠ ʣʠʤʙʦʚ, 

ʯʪʦ ʫʧʨʦʱʘʝʪ ʠ ʫʩʢʦʨʷʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʭ ʜʝʣʝʥʠʷ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʦʯʥʦʩʪʴ ʩʘʤʠʭ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ.  

ʆʙʲʝʢʪʠʚʦʤ ʦʪʩʯʸʪʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʧʨʷʞʝʥʠʝ ʫʚʝʣʠʯʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠʥʪʝʨʚʘʣʘ ʦʩʥʦʚʥʦʡ 
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ʣʠʥʝʡʥʦʡ ʠʣʠ ʢʨʫʛʦʚʦʡ ʰʢʘʣʳ ʩʦ ʰʢʘʣʦʡ-ʥʦʥʠʫʩʦʤ, ʨʘʟʙʠʚʘʶʱʝʡ ʵʪʦʪ 

ʠʥʪʝʨʚʘʣ ʪʦʯʥʦ ʥʘ N ʯʘʩʪʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʷ ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ ʦʮʝʥʠʚʘʪʴ ʜʦʣʠ ʠʥʪʝʨʚʘʣʘ ʦʩʥʦʚʥʦʡ ʰʢʘʣʳ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ 

ʥʘʥʝʩʝʥʠʶ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʰʪʨʠʭʦʚ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʰʢʘʣ ʥʘ 

ʜʝʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ. 

ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʧʦʥʷʪʠʷʤʠ ʫʚʝʣʠʯʝʥʠʝ V ʠ ʤʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ M 

ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. ʂʦʛʜʘ ʛʦʚʦʨʷʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ, ʪʦ ʠʤʝʶʪ ʚ ʚʠʜʫ 

ʣʠʥʝʡʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚ ʩʦʧʨʷʞʸʥʥʳʭ ʧʣʦʩʢʦʩʪʷʭ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʪʦʨʦʛʦ 

ʩʧʨʘʚʝʜʣʠʚʳ ʬʦʨʤʫʣʳ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʢʠ. ʆʜʥʘʢʦ ʧʨʠ ʶʩʪʠʨʦʚʢʝ 

ʦʪʩʯʸʪʥʳʭ ʩʠʩʪʝʤ ʦʯʝʥʴ ʯʘʩʪʦ ʧʣʦʩʢʦʩʪʴ ʦʪʩʯʸʪʘ ʧʦ ʰʢʘʣʝ (ʧʣʦʩʢʦʩʪʴ 

ʥʦʥʠʫʩʘ) ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʨʦʛʦ ʩʦʧʨʷʞʸʥʥʦʡ ʩ ʧʣʦʩʢʦʩʪʴʶ ʩʘʤʦʡ ʰʢʘʣʳ. ɿʜʝʩʴ 

ʛʦʚʦʨʷʪ ʦ ʤʘʩʰʪʘʙʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʭʦʜʘ ʛʣʘʚʥʳʭ ʣʫʯʝʡ.  

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʚ ʦʪʩʯʸʪʥʳʭ ʤʠʢʨʦʩʢʦʧʘʭ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʧʨʦʝʢʪʦʨʘʭ ʩʪʨʝʤʷʪʩʷ ʧʨʠʤʝʥʠʪʴ ʪʝʣʝʮʝʥʪʨʠʯʝʩʢʠʡ ʭʦʜ ʛʣʘʚʥʳʭ ʣʫʯʝʡ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʜʤʝʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʘʧʝʨʪʫʨʥʫʶ ʜʠʘʬʨʘʛʤʫ ʧʦʤʝʱʘʶʪ ʚ 

ʟʘʜʥʝʡ ʬʦʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʤʠʢʨʦʦʙʲʝʢʪʠʚʘ ʠ , ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʭʦʜʥʦʡ 

ʟʨʘʯʦʢ ʤʠʢʨʦʩʢʦʧʘ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʛʣʘʚʥʳʝ 

ʣʫʯʠ, ʠʜʫʱʠʝ ʦʪ ʢʨʘʷ ʧʨʝʜʤʝʪʘ ʚ ʮʝʥʪʨ ʚʭʦʜʥʦʛʦ ʟʨʘʯʢʘ, ʦʢʘʟʳʚʘʶʪʩʷ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ. ʕʪʦ ʠʤʝʝʪ ʪʦ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʯʪʦ 

ʥʝʪʦʯʥʦʩʪʴ ʬʦʢʫʩʠʨʦʚʢʠ ʤʠʢʨʦʩʢʦʧʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʤʘʩʰʪʘʙʘ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ. 

ɽʩʣʠ ʶʩʪʠʨʦʚʢʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʤʝʞʜʫ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʰʢʘʣʳ ʠ ʥʦʥʠʫʩʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʧʘʨʘʣʣʘʢʩ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʧʦʥʷʪʠʷ (ʠ ʟʥʘʯʝʥʠʷ) ʫʚʝʣʠʯʝʥʠʷ ʠ ʤʘʩʰʪʘʙʘ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʚʧʘʜʘʶʪ, ʪʦ 

ʝʩʪʴ ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 

M = V = yô/y = - ȹ0/fô = - zô/fô = fô/z = aô/a = sinůɸ/sinů'ɸ' .                          (36) 

ʛʜʝ y ʠ yô ï ʨʘʟʤʝʨ ʧʨʝʜʤʝʪʘ (ʥʘʧʨʠʤʝʨ, ʠʥʪʝʨʚʘʣʘ ʦʩʥʦʚʥʦʡ ʰʢʘʣʳ) ʠ 

ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʪʦʛʦ ʞʝ ʧʨʝʜʤʝʪʘ ʯʝʨʝʟ ʤʠʢʨʦʦʙʲʝʢʪʠʚ; fô ʠ ȹ0 (ʠʣʠ zô) 

ï ʝʛʦ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʠ ʦʧʪʠʯʝʩʢʠʡ ʠʥʪʝʨʚʘʣ ʤʠʢʨʦʩʢʦʧʘ, ʪʦ ʝʩʪʴ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʘʜʥʠʤ ʬʦʢʫʩʦʤ ʦʙʲʝʢʪʠʚʘ ʠ ʧʝʨʝʜʥʠʤ ʬʦʢʫʩʦʤ ʦʢʫʣʷʨʘ 

(ʧʣʦʩʢʦʩʪʴʶ ʠʟʦʙʨʘʞʝʥʠʷ); zï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʝʨʝʜʥʝʛʦ ʬʦʢʫʩʘ ʦʙʲʝʢʪʠʚʘ ʜʦ 

ʧʣʦʩʢʦʩʪʠ ʧʨʝʜʤʝʪʦʚ; a ʠ aô  - ʧʝʨʝʜʥʠʡ (ʧʨʝʜʤʝʪʥʳʡ) ʠ ʟʘʜʥʠʡ ʦʪʨʝʟʢʠ, ʪʦ 

ʝʩʪʴ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʝʨʝʜʥʝʡ ʛʣʘʚʥʦʡ ʪʦʯʢʠ ʤʠʢʨʦʦʙʲʝʢʪʠʚʘ ʜʦ ʧʨʝʜʤʝʪʘ ʠ 

ʦʪ ʝʛʦ ʟʘʜʥʝʡ ʛʣʘʚʥʦʡ ʪʦʯʢʠ ʜʦ ʧʣʦʩʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ; ůɸ ʠ ů'ɸ'ïʧʝʨʝʜʥʠʡ ʠ 

ʟʘʜʥʠʡ ʘʧʝʨʪʫʨʥʳʝ ʫʛʣʳ ʧʫʯʢʘ ʣʫʯʝʡ, ʩʦʟʜʘʶʱʝʛʦ ʠʟʦʙʨʘʞʝʥʠʝ ʦʩʝʚʦʡ 

ʪʦʯʢʠ ʧʨʝʜʤʝʪʘ.   

ʇʨʠ ʶʩʪʠʨʦʚʢʝ ʦʪʩʯʸʪʥʳʭ ʤʠʢʨʦʩʢʦʧʦʚ, ʚʠʟʠʨʥʳʭ ʪʨʫʙ ʠ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ 

ʪʨʝʙʦʚʘʥʠʷ:   

      1. ʇʦʣʫʯʠʪʴ ʨʝʟʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʘ ʠʟʤʝʨʝʥʠʷ (ʰʪʨʠʭʦʚ ʦʩʥʦʚʥʦʡ 

ʰʢʘʣʳ) ʚ ʧʣʦʩʢʦʩʪʠ ʰʢʘʣʳ-ʥʦʥʠʫʩʘ (ʩʝʪʢʠ) ʙʝʟ ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʧʘʨʘʣʣʘʢʩʘ 

ʠʣʠ ʥʝʨʝʟʢʦʩʪʠ.  
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 2. ʆʙʝʩʧʝʯʠʪʴ ʥʦʤʠʥʘʣʴʥʦʝ (ʥʦʨʤʘʣʴʥʦʝ, ʨʘʩʯʸʪʥʦʝ) ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ 

ʤʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʦ ʝʩʪʴ ʫʩʪʨʘʥʠʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʨʝʥ ʰʢʘʣʳ.     

ʇʨʝʠʤʫʱʝʩʪʚʦ ʪʝʣʝʮʝʥʪʨʠʯʝʩʢʦʛʦ ʭʦʜʘ ʣʫʯʝʡ ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʧʨʠ 

ʶʩʪʠʨʦʚʢʝ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʵʪʠ ʜʚʝ ʦʧʝʨʘʮʠʠ ï  

ʨʝʛʫʣʠʨʦʚʢʫ ʫʚʝʣʠʯʝʥʠʷ ʠ ʬʦʢʫʩʠʨʦʚʢʫ ʥʘ ʨʝʟʢʦʩʪʴ ï ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ. 

2.2 ʖʩʪʠʨʦʚʢʘ ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʢʪʠʚʘ ʦʪʩʯʸʪʥʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ ʠʣʠ ʧʨʦʬʠʣʴʥʦʛʦ ʧʨʦʝʢʪʦʨʘ 

ʀʟ ʬʦʨʤʫʣʳ (36) ʚʠʜʥʦ, ʯʪʦ ʠʟʤʝʥʠʪʴ ʤʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ 

ʫʚʝʣʠʯʝʥʠʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʠʟʤʝʥʝʥʠʝʤ ʠʣʠ ʦʧʪʠʯʝʩʢʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ȹ0  ʠʣʠ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʩʘʤʦʛʦ ʦʙʲʝʢʪʠʚʘ  fô. 

ʊʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʜʘʥʥʳʤ ʜʦʧʫʩʢʦʤ ʥʘ ʦʪʢʣʦʥʝʥʠʝ ʤʘʩʰʪʘʙʘ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʸʤ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʬʦʨʤʫʣʳ (36): 

ŭM/M = ŭV/V = ŭȹ0 /ȹ0 = - ŭfô / fô .                                                                (37)          

       ʇʨʠʯʸʤ, ʜʣʷ ʧʝʨʚʦʛʦ ʩʧʦʩʦʙʘ ʶʩʪʠʨʦʚʢʠ ʫʚʝʣʠʯʝʥʠʷ 

ŭȹ0 = ȹ0 Ā ŭV/V;                                                                                                (38)          

ʠ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʚʪʦʨʦʛʦ ʩʧʦʩʦʙʘ   

  ŭfô = - fôĀŭV/V.                                                                                                (39)    

  ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʶʩʪʠʨʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʘʨʠʘʥʪʫ ʢʦʥʩʪʨʫʢʮʠʠ ʩ 

ʥʝʠʟʤʝʥʷʝʤʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʩʦʧʨʷʛʘʝʤʳʤʠ ʤʠʢʨʦʦʙʲʝʢʪʠʚʦʤ 

ʧʣʦʩʢʦʩʪʷʤʠ ʧʨʝʜʤʝʪʘ ʠ ʠʟʦʙʨʘʞʝʥʠʷ. ɺʘʨʠʘʥʪ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ ʢ ʥʝʪʝʭʥʦʣʦʛʠʯʥʳʤ ʠʟ-ʟʘ ʩʣʦʞʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʶʩʪʠʨʦʚʢʠ, 

ʪʨʝʙʫʶʱʝʛʦ ʜʦʩʪʘʪʦʯʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʩʧʦʣʥʠʪʝʣʷ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʷ 

ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʚʣʠʷʪʴ ʪʘʢʦʡ ʶʩʪʠʨʦʚʢʦʡ ʥʘ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʀʟʤʝʥʝʥʠʷ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʙʲʝʢʪʠʚʘ ʜʦʙʠʚʘʶʪʩʷ ʧʫʪʸʤ ʠʟʤʝʥʝʥʠʷ 

ʦʜʥʦʛʦ ʠʟ ʚʦʟʜʫʰʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ ʤʝʞʜʫ ʝʛʦ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʅʠʞʝ  

ʧʨʠʚʦʜʠʪʩʷ ʬʦʨʤʫʣʘ, ʚʳʚʝʜʝʥʥʘʷ ʜʣʷ ʩʣʫʯʘʷ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʛʦ ʦʙʲʝʢʪʠʚʘ. 

ɺ ʝʸ ʦʩʥʦʚʫ ʧʦʣʦʞʝʥʳ ʜʚʝ ʠʟʚʝʩʪʥʳʝ ʬʦʨʤʫʣʳ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʧʦʜ 

ʥʦʤʝʨʦʤ (3) ʧʨʠʚʝʜʝʥʘ ʚʳʰʝ 

l =(2 ï V ïV -1)fô = Const; 

ʌ = ʌ1 + ʌ2 ï ʌ1ʌ2 d. 

ʇʦʩʣʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʬʦʨʤʫʣ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʦʢʦʥʯʘʪʝʣʴʥʦ 

ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʚʝʣʠʯʠʥʳ ʠʟʤʝʥʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ 

ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ŭd =[(1+ V)/(1 ï V)]Ĭ[f'1Ā f'2 / f'] ĬŭV/V ,                                                        (40)  
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ʛʜʝ f1' ʠ  f2' ï ʬʦʢʫʩʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʲʝʢʪʠʚʘ. 

2.3 ʖʩʪʠʨʦʚʢʘ ʤʘʩʰʪʘʙʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ 

ɼʘʥʥʫʶ ʦʧʝʨʘʮʠʶ ʚʳʧʦʣʥʷʶʪ ʜʣʷ ʦʪʩʯʸʪʥʳʭ ʪʨʫʙ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʨʝʙʫʝʤʦʡ ʫʛʣʦʚʦʡ ʮʝʥʳ ʜʝʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʦʢʫʣʷʨʥʦʛʦ ʤʠʢʨʦʤʝʪʨʘ, ʚ 

ʥʝʢʦʪʦʨʳʭ ʙʠʥʦʢʫʣʷʨʥʳʭ ʧʨʠʙʦʨʘʭ (ʥʘʧʨʠʤʝʨ, ʚ ʦʧʪʠʯʝʩʢʠʭ ʜʘʣʴʥʦʤʝʨʘʭ),  

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʦʛʦʛʦ ʨʘʚʝʥʩʪʚʘ ʫʚʝʣʠʯʝʥʠʡ ʪʨʫʙ, ʧʨʠ ʶʩʪʠʨʦʚʢʝ 

ʢʦʣʣʠʤʘʪʦʨʦʚ ʜʣʠʥʦʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ï ʜʣʷ ʫʨʘʚʥʠʚʘʥʠʷ ʤʘʩʰʪʘʙʦʚ 

ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʠʚʦʚ ʧʠʥʦʣʴʥʦʡ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʙʘʙʦʢ. ɼʦʧʫʩʢ ʥʘ 

ʨʘʟʥʦʩʪʴ ʤʘʩʰʪʘʙʦʚ (ʚ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʩʣʫʯʘʷʭ) ʩʦʩʪʘʚʣʷʝʪ ʦʙʳʯʥʦ 0,2 ï 

0,02%. 

ʖʩʪʠʨʦʚʢʫ ʦʩʫʱʝʩʪʚʣʷʶʪ ʠʟʤʝʥʝʥʠʝʤ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ 

ʩʦʙʩʪʚʝʥʥʦ ʦʙʲʝʢʪʠʚʘ ʪʨʫʙʳ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʜʚʫʭ-ʪʨʸʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʣʠ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʠʟ ʦʙʲʝʢʪʠʚʘ 

ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʜʣʠʥʥʦʬʦʢʫʩʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ, ʨʘʩʧʦʣʘʛʘʝʤʦʛʦ ʦʙʳʯʥʦ 

ʚʙʣʠʟʠ ʧʣʦʩʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʠʟʤʝʥʷʶʪ ʟʘ ʩʯʸʪ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ, 

ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ 

                             ȹd =ȹfô/fôĬ f1ôf2ô/ fô,                                                           (41) 

ʣʠʙʦ ʬʦʨʤʫʣʦʡ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʡ ʢ ʚʠʜʫ 

ȹd =ȹfô/fôĬ(f1ô + f2ô ï d).                                                                                (42) 

ʊʘʢ ʞʝ ʢʘʢ ʠ ʚ ʬʦʨʤʫʣʝ (40) ʟʜʝʩʴ f1' ʠ  f2' ï ʬʦʢʫʩʥʳʝ ʨʘʩʩʪʦʷʥʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ   ʦʙʲʝʢʪʠʚʘ, f '  ï   ʬʦʢʫʩʥʦʝ   ʨʘʩʩʪʦʷʥʠʝ   ʦʙʲʝʢʪʠʚʘ, 

ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʠʟ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ, ȹfô ï ʚʝʣʠʯʠʥʘ ʠʟʤʝʥʝʥʠʷ ʬʦʢʫʩʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʦʙʲʝʢʪʠʚʘ, ʘ dï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʘʜʥʝʡ ʛʣʘʚʥʦʡ ʧʣʦʩʢʦʩʪʴʶ 

ʧʝʨʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ ʧʝʨʝʜʥʝʡ ʛʣʘʚʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʚʪʦʨʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʨʝʛʫʣʠʨʦʚʢʫ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʝʨʝʤʝʱʝʥʠʝʤ 

ʢʦʣʣʝʢʪʠʚʘ, ʢʦʪʦʨʦʝ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʤʝʥʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ, 

ʯʝʤ ʠʟʤʝʥʝʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʙʲʝʢʪʠʚʘ. 

ɿʜʝʩʴ ʪʘʢʞʝ ʧʨʠʤʝʥʠʤʘ ʬʦʨʤʫʣʘ ʜʣʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ 

ʩʠʩʪʝʤʳ 

fôɻʢʚ =f1ôf2ô/( f1ô + f2ô- d ),                                                                                (43)   

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝʤ ʢʦʪʦʨʦʡ ʧʦʣʫʯʘʶʪ ʬʦʨʤʫʣʫ, ʩʚʷʟʳʚʘʶʱʫʶ 

ʧʨʠʨʘʱʝʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩ ʧʨʠʨʘʱʝʥʠʝʤ 

ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ 

             ȹfôɻʢʚ = [ f1ôf2ô/( f1ô + f2ô- d )2]ȹd.                                                      (44) 
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ʅʘʢʦʥʝʮ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝʤ ʬʦʨʤʫʣʳ ʜʣʷ ʚʠʜʠʤʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʣʫʯʘʶʪ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʬʦʨʤʫʣʳ, 

ʩʚʷʟʳʚʘʶʱʝʡ ʧʨʠʨʘʱʝʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʩ ʧʨʠʨʘʱʝʥʠʝʤ 

ʫʚʝʣʠʯʝʥʠʷ 

ȹɻ = [ʌ1ʌ2 / fôʦʢ(ʌ1 + ʌ2ï ʌ1ʌ2d)2]ȹd.                                                      (45) 

ɽʩʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʡʜʝʥʦ  ʧʨʠʨʘʱʝʥʠʝ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ 

ʦʙʲʝʢʪʠʚʘ, ʪʦ ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ ʬʦʨʤʫʣʳ ʦʢʘʟʳʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ 

ȹɻ = ȹfôɻʢʚ / fôʦʢ .                                                                                              (46) 

2.4 ɿʘʜʘʯʠ 

67. ʆʙʲʝʢʪʠʚ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʦʨʘ ʠʤʝʝʪ ʫʚʝʣʠʯʝʥʠʝ ɓ=-20Ĭ, 

ʧʝʨʝʜʥʶʶ ʯʠʩʣʦʚʫʶ ʘʧʝʨʪʫʨʫ ůA=0,2 ʠ ʣʠʥʝʡʥʦʝ ʧʦʣʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʧʨʝʜʤʝʪʦʚ 2y = 25ʤʤ (ʨʠʩ. 5). ʅʘ ʢʘʢʦʤ ʥʘʠʤʝʥʴʰʝʤ ʨʘʩʩʪʦʷʥʠʠ lp ʦʪ 

ʧʣʦʩʢʦʩʪʠ ʧʨʝʜʤʝʪʘ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚʭʦʜʥʦʡ ʟʨʘʯʦʢ ʦʙʲʝʢʪʠʚʘ, ʯʪʦʙʳ 

ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʧʨʝʜʤʝʪʘ ʚ ʧʨʝʜʝʣʘʭ ʫʜʚʦʝʥʥʦʡ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʛʣʫʙʠʥʳ 

ʨʝʟʢʦʩʪʠ ʨʘʟʤʝʨʳ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʦʩʪʘʚʘʣʠʩʴ ʙʳ ʥʝʠʟʤʝʥʥʳʤʠ ʩ 

ʪʦʯʥʦʩʪʴʶ ʜʦ 0,02 ʤʤ? ʉʯʠʪʘʪʴ, ʯʪʦ ʦʪʩʯʸʪʳ ʥʘ ʵʢʨʘʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʦ 

ʮʝʥʪʨʫ ʢʨʫʞʢʘ ʨʘʩʩʝʷʥʠʷ. 

 

ʈʠʩ.5.  ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʣʦʞʝʥʠʷ ʚʭʦʜʥʦʛʦ ʟʨʘʯʢʘ ʦʙʲʝʢʪʠʚʘ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʦʨʘ 

68. ɺ ʥʝʢʦʪʦʨʳʭ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ ʙʠʥʦʢʫʣʷʨʥʳʭ ʧʨʠʙʦʨʘʭ ʨʘʚʝʥʩʪʚʦ 

ʫʚʝʣʠʯʝʥʠʡ ʪʨʫʙ ʜʦʩʪʠʛʘʶʪ ʧʨʦʜʦʣʴʥʳʤ ʩʤʝʱʝʥʠʝʤ ʢʦʣʣʝʢʪʠʚʘ. 

ʇʦʜʩʯʠʪʘʪʴ, ʢʘʢ ʠʟʤʝʥʠʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʪʨʫʙʳ, ʝʩʣʠ  ʢʦʣʣʝʢʪʠʚ  ʩʠʣʦʡ ʌʢ 

=1ʜʧʪʨ  ʩʤʝʩʪʠʪʴ  ʥʘ 1 ʤʤ ʚʜʦʣʴ ʦʩʠ ʠʟ ʠʩʭʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʢʦʛʜʘ ʦʥ 

ʥʘʭʦʜʠʣʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ +10 ʜʧʪʨ ʦʪ ʧʣʦʩʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʌʦʢʫʩʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʦʙʲʝʢʪʠʚʘ fôʦʙ=250 ʤʤ, ʫʚʝʣʠʯʝʥʠʝ ʦʢʫʣʷʨʘ ɻʦʢ =12,5Ĭ. 
69. ʆʧʨʝʜʝʣʠʪʝ ʚʝʣʠʯʠʥʫ ʚʦʟʤʦʞʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ 

ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʠʟ ʜʚʫʭ ʣʠʥʟ, ʧʨʠ ʟʘʜʘʥʥʦʤ  

ʜʦʧʫʩʢʝ ʥʘ ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʥʠʤʠ ȹd = 0,2 ʤʤ, ʠ ʥʘʡʜʠʪʝ ʚʝʣʠʯʠʥʫ 

ʨʘʩʬʦʢʫʩʠʨʦʚʢʠ ʩʠʩʪʝʤ.r ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʚʦʡ ʣʠʥʟʳ f1' = 40 ʤʤ, 
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ʚʪʦʨʦʡ ʣʠʥʟʳ  f2' = 25 ʤʤ, ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ 

ʜʚʫʭ ʣʠʥʟ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʝʜʤʝʪ ʥʘʭʦʜʠʪʩʷ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, fÐ' = 16,7 ʤʤ.  

70. ɺ ʪʝʣʝʦʙʲʝʢʪʠʚʝ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʣʠʥʟʘ ʩʪʦʠʪ ʟʘ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ d, ʠʤʝʝʪ ʣʠʥʝʡʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ɓ0 = 4Ĭ. 

ʆʧʨʝʜʝʣʠʪʝ, ʢʘʢʦʡ ʚʝʣʠʯʠʥʳ ʧʦʣʫʯʠʪʩʷ ʨʘʩʬʦʢʫʩʠʨʦʚʢʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʝʩʣʠ 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʣʠʥʟʫ ʩʤʝʩʪʠʪʴ ʚʜʦʣʴ ʦʩʠ ʢ ʩʝʪʢʝ ʥʘ ʚʝʣʠʯʠʥʫ ȹd = 0,5 ʤʤ. 

ɺʳʯʠʩʣʠʪʝ, ʢʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʧʨʠ ʵʪʦʤ ʠʟʤʝʥʠʪʩʷ ʚʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ 

ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʪʝʣʝʦʙʲʝʢʪʠʚʘ. 

71. ʅʘ ʢʘʢʫʶ ʚʝʣʠʯʠʥʫ ʩʣʝʜʫʝʪ çʧʦʜʨʝʟʘʪʴè ʧʨʦʢʣʘʜʥʦʝ ʢʦʣʴʮʦ ʤʝʞʜʫ 

ʪʦʨʮʝʤ ʪʫʙʫʩʘ ʤʠʢʨʦʩʢʦʧʘ ʠ ʤʠʢʨʦʦʙʲʝʢʪʠʚʦʤ ʚ ʧʨʦʮʝʩʩʝ ʶʩʪʠʨʦʚʢʠ, ʝʩʣʠ 

ʫʚʝʣʠʯʝʥʠʝ ʤʠʢʨʦʦʙʲʝʢʪʠʚʘ ʦʢʘʟʘʣʦʩʴ ʨʘʚʥʳʤ ɓ = -8,1Ĭ ʚʤʝʩʪʦ ɓ0 = -8Ĭ  ʧʨʠ 

ʥʦʤʠʥʘʣʴʥʦʤ ʦʧʪʠʯʝʩʢʦʤ ʠʥʪʝʨʚʘʣʝ ȹʦ = 160 ʤʤ. 

72. ʆʧʨʝʜʝʣʠʪʝ ʚʝʣʠʯʠʥʫ ʠʟʤʝʥʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ (d ʤʢʤ) 

ʤʝʞʜʫ ʪʦʥʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʝʣʝʦʙʲʝʢʪʠʚʘ, ʢʦʪʦʨʘ ̫  ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʶʩʪʠʨʦʚʢʫ ʝʛʦ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1%. ʌʦʢʫʩʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ: f1' = 100 ʤʤ; f2' = ï 10 ʤʤ. ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʪʝʣʝʦʙʲʝʢʪʠʚʘ fʦʙ' = 500 ʤʤ.   

73. ʂʘʢʦʡ ʤʝʪʦʜ ʩʙʦʨʢʠ ʧʨʠʤʝʥʷʶʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʥʦʢʣʝʡ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʝʥʩʪʚʘ ʫʚʝʣʠʯʝʥʠʡ ʚ ʜʚʫʭ ʝʛʦ ʪʨʫʙʢʘʭ?  

74. ʂʘʢʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ ʨʘʟʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʡ 

ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ɻʘʣʠʣʝʷ ʚ ʧʦʚʦʨʦʪʥʦʤ ʙʘʨʘʙʘʥʝ ʩʤʝʥʳ ʫʚʝʣʠʯʝʥʠʡ 

ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʘ ʄɹʉ-200, ʦʧʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʦʪʦʨʦʛʦ ʧʦʩʪʨʦʝʥʘ ʧʦ 

ʩʭʝʤʝ ɸʙʙʝ?   

75. ʂʘʢʠʤ ʧʫʪʸʤ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʪʦʷʥʩʪʚʦ ʤʘʩʰʪʘʙʘ ʠʟʦʙʨʘʞʝʥʠʷ 

ʚ ʦʪʩʯʸʪʥʦʤ ʤʠʢʨʦʩʢʦʧʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʣʠʥʦʤʝʨʘ ʀɿɺ-3 ʧʨʠ ʝʛʦ 

ʬʦʢʫʩʠʨʦʚʢʝ?  

76. ʊʝʣʝʦʙʲʝʢʪʠʚ ʩʦʩʪʘʚʣʝʥ ʠʟ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʠʤʝʝʪ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ f 'ʦʙ = 333,3 ʤʤ. ʅʘ ʩʢʦʣʴʢʦ 

ʩʣʝʜʫʝʪ ʠʟʤʝʥʠʪʴ ʚʦʟʜʫʰʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʯʪʦʙʳ 

ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʙʲʝʢʪʠʚʘ ʫʚʝʣʠʯʠʪʴ ʥʘ 0,1% , ʝʩʣʠ ʬʦʢʫʩʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʪʘʚʣʷʶʪ: f '1 = 200 ʤʤ, ʘ f '2 = - 400 ʤʤ?  

 

2.5  ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

 

 ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʠ ʪʦʯʥʦʩʪʴ ʪʨʝʙʫʝʤʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʪʦʣʱʠʥʳ  ʧʨʦʢʣʘʜʥʦʛʦ ʢʦʣʴʮʘ ʧʦʜ ʙʫʨʪʠʢʦʤ ʤʠʢʨʦʦʙʲʝʢʪʠʚʘ ʚ ʦʪʩʯʸʪʥʦʤ  

ʤʠʢʨʦʩʢʦʧʝ ʩʬʝʨʦʤʝʪʨʘ ʀɿʉ-7 ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ, 

ʝʩʣʠ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʰʪʨʠʭʦʚ ʦʩʥʦʚʥʦʡ 

ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʰʢʘʣʳ ʧʨʝʚʳʰʘʝʪ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʢʨʘʡʥʠʤʠ ʚʠʪʢʘʤʠ 

ʙʠʰʪʨʠʭʦʚʦʡ ʩʧʠʨʘʣʠ ɸʨʭʠʤʝʜʘ ʦʢʫʣʷʨʥʦʛʦ ʤʠʢʨʦʤʝʪʨʘ ʆʄʉ-3 ʥʘ 

ʚʝʣʠʯʠʥʫ m=2,5ʤʢʤ, ʠʟʤʝʨʝʥʥʫʶ ʩ ʧʦʤʦʱʴʶ ʩʘʤʦʛʦ ʞʝ ʦʢʫʣʷʨʥʦʛʦ 

ʤʠʢʨʦʤʝʪʨʘ ʢʘʢ ʨʘʟʥʦʩʪʴ ʦʪʩʯʸʪʦʚ ʧʦ ʤʠʢʨʦʤʝʪʨʦʚʦʡ ʰʢʘʣʝ ʧʨʠ ʪʦʯʥʦʡ 
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ʥʘʚʦʜʢʝ ʚ ʥʫʣʝʚʦʡ ʙʠʰʪʨʠʭ ʦʜʥʦʛʦ ʰʪʨʠʭʘ, ʘ ʟʘʪʝʤ ʚ ʜʝʩʷʪʳʡ ʙʠʰʪʨʠʭ 

ʜʨʫʛʦʛʦ (ʩʦʩʝʜʥʝʛʦ) ʰʪʨʠʭʘ ʦʩʥʦʚʥʦʡ ʰʢʘʣʳ. ɼʦʧʫʩʢʘʝʤʘʷ (ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ) ʨʘʟʥʦʩʪʴ ʦʪʩʯʸʪʦʚ 0,5 ʤʢʤ. ɺ ʩʭʝʤʝ ʧʨʠʤʝʥʸʥ ʪʝʣʝʮʝʥʪʨʠʯʝʩʢʠʡ 

ʦʙʲʝʢʪʠʚ ʄʆ-22  5Ĭ0,15 ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ fôʦʙ=25,53 ʤʤ.   

ʈʝʰʝʥʠʝ: 

ʇʦʩʢʦʣʴʢʫ ʢʦʥʩʪʨʫʢʮʠʷ ʦʪʩʯʸʪʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 

ʨʝʛʫʣʠʨʦʚʢʘ ʫʚʝʣʠʯʝʥʠʷ ʤʠʢʨʦʦʙʲʝʢʪʠʚʘ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʠʟʤʝʥʝʥʠʝʤ ʦʧʪʠʯʝʩʢʦʡ ʜʣʠʥʳ ʪʫʙʫʩʘ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʦʩʧʦʣʴʟʫʝʤʩʷ 

ʬʦʨʤʫʣʦʡ (38) 

ŭȹ0 =ȹ0Ā ŭV/V =VfôʦʙĬm/M=5Ĭ25,53Ĭ2,5/1000=0,32 ʤʤ, 

ʛʜʝ M=1000 ʤʢʤ ï ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʤʝʪʨʦʚ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴʩʷ ʚ 

ʠʥʪʝʨʚʘʣʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʰʪʨʠʭʘʤʠ ʦʩʥʦʚʥʦʡ ʰʢʘʣʳ. 

ɽʩʣʠ ʚ ʧʨʠʚʝʜʸʥʥʦʡ ʬʦʨʤʫʣʝ ʚʤʝʩʪʦ m ʧʦʜʩʪʘʚʠʪʴ  mʜʦʧ=0,5 ʤʢʤ, ʪʦ 

ʧʦʣʫʯʠʤ (ŭȹ0)ʜʦʧ å 0,06 ʤʤ. 

ʇʦʩʢʦʣʴʢʫ ʬʘʢʪʠʯʝʩʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʙʦʣʴʰʝ ʥʦʨʤʘʣʴʥʦʛʦ, 

ʦʧʪʠʯʝʩʢʠʡ ʠʥʪʝʨʚʘʣ ȹ0 ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʠʪʴ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʣʴʮʦ 

ʧʦʜʨʝʟʘʪʴ ʥʘ 0,32 ʤʤ ʩ ʪʦʯʥʦʩʪʴʶ ʥʝ ʭʫʞʝ 0,06 ʤʤ. 

ʆʪʚʝʪ: ʊʦʣʱʠʥʫ ʧʨʦʢʣʘʜʥʦʛʦ ʢʦʣʴʮʘ ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʠʪʴ ʥʘ 0,32 ʤʤ ʩ 

ʧʦʛʨʝʰʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 0,06 ʤʤ. 

 3. ʆɹɽʉʇɽʏɽʅʀɽ ɺɿɸʀʄʅʆɻʆ ʈɸʉʇʆʃʆɾɽʅʀʗ ɹɸɿ 
ʆʇʊʀʏɽʉʂʀʍ ɼɽʊɸʃɽʁ, ʉɹʆʈʆʏʅʓʍ ɽɼʀʅʀʎ ʀ ʉʈɽɼʉʊɺ 
ʂʆʅʊʈʆʃʗ.  ʎɽʅʊʈʀʈʆɺɸʅʀɽ ʆʇʊʀʏɽʉʂʀʍ ʕʃɽʄɽʅʊʆɺ ʂ 

ɺʅɽʐʅʀʄ  ʂʆʅʉʊʈʋʂʊʆʈʉʂʀʄ ɹɸɿɸʄ 

3.1 ʇʦʥʷʪʠʝ ʦ ʙʘʟʘʭ ʠ ʙʘʟʠʨʦʚʘʥʠʠ ʩʭʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʧʪʠʯʝʩʢʠʭ 

ʧʨʠʙʦʨʦʚ 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ, 

ʠʟʣʦʞʝʥʥʳʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʪʘʥʜʘʨʪʝ ɻʆʉʊ 21495-76 çɹʘʟʠʨʦʚʘʥʠʝ ʠ 

ʙʘʟʳ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠè. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʧʦʥʷʪʠʡ ʵʪʦʛʦ 

ɻʆʉʊʘ ʷʚʣʷʝʪʩʷ çʙʘʟʠʨʦʚʘʥʠʝè, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ çʧʨʠʜʘʥʠʝ 

ʟʘʛʦʪʦʚʢʝ ʠʣʠ ʠʟʜʝʣʠʶ ʪʨʝʙʫʝʤʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʙʨʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪè. ʇʨʠ ʵʪʦʤ çʙʘʟʦʡè ʥʘʟʳʚʘʝʪʩʷ çʧʦʚʝʨʭʥʦʩʪʴ ʠʣʠ 

ʚʳʧʦʣʥʷʶʱʝʝ ʪʫ ʞʝ ʬʫʥʢʮʠʶ ʩʦʯʝʪʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʩʴ, ʪʦʯʢʘ, 

ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʟʘʛʦʪʦʚʢʝ ʠʣʠ ʠʟʜʝʣʠʶ ʠ ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʙʘʟʠʨʦʚʘʥʠʷè.  

ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʢʠ ʦʧʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠʙʦʨʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʝʥʥʳʤʠ ʢ ʥʝʤʫ. 

ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʜʦʩʪʠʛʘʝʪʩʷ ʶʩʪʠʨʦʚʢʦʡ, ʪʦ ʝʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ 



 32 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʚʟʘʠʤʦʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʠʣʠ ɹɸɿʀʈʆɺɸʅʀʗ ʦʧʪʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʙʘʟʠʨʦʚʘʥʠʝ 

ʢʦʪʦʨʳʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʩʦʧʨʷʛʘʝʤʳʭ ʜʝʪʘʣʝʡ, ʦʧʪʠʯʝʩʢʠʝ ʜʝʪʘʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʦʙʣʘʩʪʠ 

ʩʧʝʢʪʨʘ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʝʣʘ, ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʦʧʨʝʜʝʣʸʥʥʳʤ ʦʙʨʘʟʦʤ ʦʙʨʘʙʦʪʘʥʥʳʤʠ ʠ 

ʚʟʘʠʤʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ. ʉʨʝʜʠ ʵʪʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʧʦʣʠʨʦʚʘʥʥʳʝ ʩʬʝʨʠʯʝʩʢʠʝ, ʧʣʦʩʢʠʝ ʠ ʥʝʩʬʝʨʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʚʳʧʦʣʥʷʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʧʪʠʯʝʩʢʦʛʦ 

ʜʠʘʧʘʟʦʥʘ. ʕʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʟʳʚʘʶʪ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ [5]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʪʨʦʛʦʝ ʚʟʘʠʤʦʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʦʧʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʸʥʥʦʝ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʧʪʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ. ʆʜʥʘʢʦ ʵʪʦʛʦ 

ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʦʧʪʠʯʝʩʢʦʡ ʜʝʪʘʣʠ, 

ʧʨʦʧʫʩʢʘʶʱʝʡ ʩʢʚʦʟʴ ʩʝʙʷ ʧʫʯʦʢ ʩʚʝʪʘ, ʩʚʦʡʩʪʚʦ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ 

ʦʥʘ ʠʟʛʦʪʦʚʣʝʥʘ, ʥʘʨʷʜʫ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʠʤʝʝʪ ʦʧʨʝʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ. 

 ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʟʠʨʦʚʘʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʚʜʦʣʴ 

ʦʩʠ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʦʧʪʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʢʘʢ ʛʣʘʚʥʳʝ ʠ ʫʟʣʦʚʳʝ ʪʦʯʢʠ, ʪʦʯʢʠ ʬʦʢʫʩʦʚ 

ʠ ʮʝʥʪʨʦʚ ʢʨʠʚʠʟʥʳ, ʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʪʦʯʥʦʩʪʠ ʙʘʟʠʨʦʚʘʥʠʷ ï ʨʘʟʣʠʯʥʳʝ 

ʦʧʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɺ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ 

ʦʧʪʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʠʨʦʚʘʥʠʝʤ ʜʝʪʘʣʝʡ ʤʝʭʘʥʠʯʝʩʢʠʭ. 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʧʨʠʚʝʜʸʥʥʳʤ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʦʥʷʪʠʷ çʙʘʟʘè  

(ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʪʘʣʠ) ʚ ʦʪʥʦʰʝʥʠʠ ʦʧʪʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʤʦʞʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: ç ʇʦʚʝʨʭʥʦʩʪʠ, ʣʠʥʠʠ ʠʣʠ ʪʦʯʢʠ 

(ʤʘʪʝʨʠʘʣʴʥʳʝ ʠʣʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ), ʘ ʪʘʢʞʝ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʧʪʠʯʝʩʢʠʤ ʜʝʪʘʣʷʤ ʠ ʩʣʫʞʘʱʠʝ ʜʣʷ ʙʘʟʠʨʦʚʘʥʠʷ, 

ʥʘʟʳʚʘʶʪʩʷ ʙʘʟʘʤʠ ʦʧʪʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡè. ʀ ʜʘʣʝʝ: çʂʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʙʘʟʘ ï 

ʙʘʟʘ ʦʧʪʠʯʝʩʢʦʡ ʜʝʪʘʣʠ (ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ), ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʜʝʪʘʣʠ ʠʣʠ  ʉɽ ʚ ʠʟʜʝʣʠʠè.  

ʂ ʦʧʪʠʯʝʩʢʠʤ (ʥʝʤʘʪʝʨʠʘʣʴʥʳʤ) ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤ ʙʘʟʘʤ ʦʪʥʦʩʷʪʩʷ: 

ʛʣʘʚʥʳʝ ʠ ʫʟʣʦʚʳʝ ʪʦʯʢʠ ʦʪʜʝʣʴʥʳʭ ʣʠʥʟ (ʣʠʥʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ) ʠ ʮʝʣʳʭ 

ʦʙʲʝʢʪʠʚʦʚ, ʪʦʯʢʠ ʬʦʢʫʩʦʚ ʠ ʮʝʥʪʨʦʚ ʢʨʠʚʠʟʥʳ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʧʪʠʯʝʩʢʘʷ ʠ 

ʚʠʟʠʨʥʘʷ ʦʩʠ, ʥʦʨʤʘʣʴ ʢ ʦʪʨʘʞʘʶʱʝʡ ʠʣʠ ʧʨʝʣʦʤʣʷʶʱʝʡ ʧʣʦʩʢʦʩʪʠ, 

ʛʣʘʚʥʳʝ ʠ ʬʦʢʘʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ, ʛʣʘʚʥʦʝ ʩʝʯʝʥʠʝ ʢʣʠʥʘ ʠ ʧʨʠʟʤʳ, ʨʝʙʨʦ 

ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ, ʦʧʪʠʯʝʩʢʦʛʦ ʢʣʠʥʘ.  

 

3.2 ɸʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʮʝʥʪʨʠʨʦʚʢʠ ʣʠʥʟʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʲʝʢʪʠʚʘ ʩ ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʙʘʟʦʚʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ  ʦʧʨʘʚ (ʤʝʪʦʜ ʃʠʥʥʠʢʘ-ʈʘʜʯʝʥʢʦ) 
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ɺ ʥʘʩʳʧʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʠʚʘ ʩ ʣʠʥʟʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ 

ʦʧʨʘʚʳ, ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʥʪʨʠʨʦʚʘʥʠʷ ʣʠʥʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʮʝʥʪʨʳ ʢʨʠʚʠʟʥʳ ʠʭ ʩʬʝʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʢʘʞʫʪʩʷ 

ʩʦʚʤʝʱʸʥʥʳʤʠ ʩ ʦʙʱʝʡ ʦʩʴʶ (ʥʘʟʳʚʘʝʤʦʡ ʦʧʪʠʯʝʩʢʦʡ ʦʩʴʶ ʦʙʲʝʢʪʠʚʘ) ʩ 

ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ, ʧʨʠʤʝʥʷʶʪ ʨʝʟʫʣʴʪʘʪʠʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʦʧʨʘʚ.  ʕʪʦʪ 

ʤʝʪʦʜ ʩʙʦʨʢʠ ʦʙʲʝʢʪʠʚʦʚ ʥʘʟʳʚʘʶʪ ʝʱʸ ʤʝʪʦʜʦʤ ʃʠʥʥʠʢʘ-ʈʘʜʯʝʥʢʦ. ʉʫʪʴ 

ʝʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʣʠʥʟʫ, ʠʤʝʶʱʫʶ ʥʝʢʦʪʦʨʫʶ çʩʦʙʩʪʚʝʥʥʫʶ 

ʜʝʮʝʥʪʨʠʨʦʚʢʫè, ʟʘʢʨʝʧʣʷʶʪ ʚ ʦʧʨʘʚʝ (ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ ʢʦʥʩʪʨʫʢʮʠʝʡ  

ʩʧʦʩʦʙʦʤ, ʥʘʧʨʠʤʝʨ, ʟʘʚʘʣʴʮʦʚʢʦʡ), ʠʤʝʶʱʝʡ ʧʨʠʧʫʩʢʠ ʥʘ ʦʙʪʦʯʢʫ ʧʦ 

ʜʠʘʤʝʪʨʫ ʠ ʥʘ ʧʦʜʨʝʟʢʫ ʪʦʨʮʦʚ. ɼʘʣʝʝ ʦʧʨʘʚʫ ʩ ʣʠʥʟʦʡ ʟʘʢʨʝʧʣʷʶʪ ʚ 

ʮʝʥʪʨʠʨʦʚʦʯʥʦʤ ʧʘʪʨʦʥʝ ʪʦʢʘʨʥʦ-ʘʨʤʘʪʫʨʥʦʛʦ ʩʪʘʥʢʘ. ʅʘʙʣʶʜʘʷ ʚ 

ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʳʡ ʧʨʠʙʦʨ ʪʠʧʘ ʖʉ-13ʄ (ʪʨʫʙʢʫ ɿʘʙʝʣʠʥʘ), ʟʘ ʙʠʝʥʠʝʤ 

ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʝʨʝʢʨʝʩʪʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʣʠʥʟʳ ʧʨʠ ʚʨʘʱʝʥʠʠ ʰʧʠʥʜʝʣʷ ʩʪʘʥʢʘ, ʧʦʦʯʝʨʸʜʥʦ, ʩ 

ʧʦʤʦʱʴʶ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʚʠʥʪʦʚ ʮʝʥʪʨʠʨʦʚʦʯʥʦʛʦ ʧʘʪʨʦʥʘ ʫʩʪʨʘʥʷʶʪ ʵʪʠ 

ʙʠʝʥʠʷ. ʕʪʠʤ ʩʘʤʳʤ ʩʦʚʤʝʱʘʶʪ ʮʝʥʪʨʳ ʢʨʠʚʠʟʥʳ ʩʬʝʨʠʯʝʩʢʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʣʠʥʟʳ, ʪʦ ʝʩʪʴ ʝʸ ʦʧʪʠʯʝʩʢʫʶ ʦʩʴ, ʩ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 

ʩʪʘʥʢʘ. ɼʘʣʝʝ ʦʙʪʘʯʠʚʘʶʪ ʜʠʘʤʝʪʨ ʦʧʨʘʚʳ ʜʦ ʟʘʜʘʥʥʦʛʦ ʨʘʟʤʝʨʘ ʠ 

ʧʦʜʨʝʟʘʶʪ ʦʙʘ ʝʸ ʪʦʨʮʘ. ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʦʩʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʘʚʳ ʦʢʘʟʳʚʘʝʪʩʷ ʩʦʚʤʝʱʸʥʥʦʡ ʩ 

ʦʧʪʠʯʝʩʢʦʡ ʦʩʴʶ ʣʠʥʟʳ, ʘ ʝʸ ʦʧʦʨʥʳʝ ʪʦʨʮʳ ï ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ ʵʪʦʡ 

ʦʩʠ.   

ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ çʨʝʟʫʣʴʪʘʪʠʚʥʦè ʤʦʞʥʦ ʦʙʨʘʙʦʪʘʪʴ ʙʘʟʦʚʳʝ  

ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʘʚ ʢʣʠʥʴʝʚ, ʩʝʪʦʢ, ʣʠʤʙʦʚ, ʧʣʦʩʢʠʭ ʟʝʨʢʘʣ ʠ ʦʪʨʘʞʘʪʝʣʴʥʳʭ 

ʧʨʠʟʤ.  

 

3.3 ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʦʧʪʠʯʝʩʢʠʭ ʙʘʟ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʝʘʣʴʥʳʤ 

ʠ ʚʠʨʪʫʘʣʴʥʳʤ ʙʘʟʘʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʠʙʦʨʦʚ 

ʂʦʥʪʨʦʣʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʙʘʟ ʜʝʪʘʣʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʘʟʘʤ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʦʧʨʘʚ, ʚ ʢʦʪʦʨʳʭ ʵʪʠ ʜʝʪʘʣʠ ʟʘʢʨʝʧʣʝʥʳ, ʪʨʝʙʫʝʪ, ʢʘʢ 

ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʧʨʠʤʝʥʝʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʢʦʥʪʨʦʣʴ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʜʥʠʤ ʠʟ ʜʚʫʭ ʤʝʪʦʜʦʚ: ʣʠʙʦ ʧʫʪʸʤ ʩʨʘʚʥʝʥʠʷ 

ʠʩʧʳʪʫʝʤʳʭ ʠʟʜʝʣʠʡ ʩ ʦʙʨʘʟʮʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ (ʠʟʜʝʣʠʷʤʠ), ʣʠʙʦ 

ʘʙʩʦʣʶʪʥʳʤ ʤʝʪʦʜʦʤ ï ʧʫʪʸʤ ʧʦʚʦʨʦʪʘ (ʧʝʨʝʚʸʨʪʳʚʘʥʠʷ) ʠʟʜʝʣʠʷ ʥʘ 180Á, 

ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʳʷʚʣʷʝʪʩʷ ʚ ʫʜʚʦʝʥʥʦʤ 

ʤʘʩʰʪʘʙʝ.  

ɺʩʪʨʝʯʘʶʪʩʷ ʟʘʜʘʯʠ ʶʩʪʠʨʦʚʢʠ ʠ ʢʦʥʪʨʦʣʷ, ʚ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟ 

ʚʳʩʪʫʧʘʶʪ ʦʩʠ ʚʨʘʱʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ, ʣʠʥʠʠ ʨʘʟʤʝʪʢʠ, 

ʥʘʥʝʩʸʥʥʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʙʘʟʦʚʦʡ ʜʝʪʘʣʠ (ʢʦʨʧʫʩʘ) 

ʰʪʘʥʛʝʥʠʥʩʪʨʫʤʝʥʪʦʤ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 

ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜ ʧʦʚʦʨʦʪʘ ʥʘ 180Á, ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ï ʚʠʟʠʨʥʳʡ ʤʝʪʦʜ, 
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ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʟʠʨʥʦʡ ʪʨʫʙʳ, ʥʘʧʨʠʤʝʨ ʇʇʉ-11, ʠ 

ʪʦʯʝʯʥʦʡ ʤʘʨʢʠ (ʫʢʘʟʘʪʝʣʷ, ʜʠʘʬʨʘʛʤʳ), ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʥʘ ʧʦʜʚʠʞʥʦʡ 

ʢʘʨʝʪʢʝ, ʧʝʨʝʤʝʱʘʝʤʦʡ ʧʦ ʥʘʧʨʘʚʣʷʶʱʠʤ, ʘ ʚ ʪʨʝʪʴʝʤ ʩʣʫʯʘʝ ï ʦʪʚʝʩʳ ʠ ʪʫ 

ʞʝ ʚʠʟʠʨʥʫʶ ʪʨʫʙʫ. ʏʘʩʪʦ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʧʨʘʚʣʷʶʱʠʭ ʩʘʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʙʘʟʦʡ, ʧʨʠʣʦʞʠʚ ʢ ʢʦʪʦʨʦʡ ʧʣʦʩʢʦʝ ʟʝʨʢʘʣʦ ʠʣʠ ʧʨʠʟʤʫ ʤʦʞʥʦ ʚʳʩʪʘʚʠʪʴ 

ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʫʶ ʪʨʫʙʫ ʪʨʝʙʫʝʤʳʤ ʦʙʨʘʟʦʤ.  

ʆʪʚʝʩʥʦʩʪʴ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʪʴ ʚʠʟʠʨʥʳʭ ʦʩʝʡ, ʦʩʝʡ ʚʨʘʱʝʥʠʷ ʠʣʠ 

ʦʙʨʘʟʫʶʱʠʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʨʫʩʢʦʚʳʭ ʠ ʨʘʤʥʳʭ ʫʨʦʚʥʝʡ, ʥʠʚʝʣʠʨʦʚ, ʪʦʯʥʳʭ 

ʧʝʥʪʘʧʨʠʟʤ, ʪʦʯʥʳʭ ʫʛʦʣʴʥʠʢʦʚ, ʞʠʜʢʦʩʪʥʳʭ ʛʦʨʠʟʦʥʪʦʚ (ʫʨʦʚʥʝʡ) ʠ ʜʨ. 

ʊʠʧʦʚʦʡ ʟʘʜʘʯʝʡ ʶʩʪʠʨʦʚʢʠ, ʢʦʪʦʨʫʶ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʜʘʥʥʦʤʫ 

ʨʘʟʜʝʣʫ ʜʠʩʮʠʧʣʠʥʳ, ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʠʨʦʚʢʘ ʫʛʣʦʤʝʨʥʦʛʦ ʢʨʫʛʘ (ʣʠʤʙʘ) ï 

ʩʦʚʤʝʱʝʥʠʝ ʮʝʥʪʨʘ ʝʛʦ ʜʝʣʝʥʠʡ ʩ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʝʦʜʦʣʠʪʳ, ʢʨʫʛʣʳʝ ʩʪʦʣʳ, 

ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʙʘʙʢʠ, ʜʝʣʠʪʝʣʴʥʳʝ ʛʦʣʦʚʢʠ. ʂ ʩʧʝʮʠʘʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ  

ʦʪʥʦʩʷʪ ʘʣʠʜʘʜʳ ʠ ʚʠʟʠʨʥʳʝ ʪʨʫʙʳ ʪʝʦʜʦʣʠʪʦʚ, ʧʣʘʥʰʘʡʙʳ, ʰʧʠʥʜʝʣʠ ʠ 

ʧʘʪʨʦʥʳ (ʮʘʥʛʠ) ʢʨʫʛʣʳʭ ʩʪʦʣʦʚ, ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʙʘʙʦʢ ʠ ʜʝʣʠʪʝʣʴʥʳʭ 

ʛʦʣʦʚʦʢ.  ʇʨʠ ʵʪʦʤ ʮʝʣʴʶ ʶʩʪʠʨʦʚʢʠ ʷʚʣʷʝʪʩʷ ʫʩʪʨʘʥʝʥʠʝ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ 

ʣʠʤʙʦʚ (ʫʛʣʦʤʝʨʥʳʭ ʢʨʫʛʦʚ) ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ.   

ʕʢʩʮʝʥʪʨʠʩʠʪʝʪ ʣʠʤʙʘ, ʚ ʩʣʫʯʘʝ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʦʪʩʯʸʪʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʫʛʣʘ. ɼʣʷ ʢʦʤʧʝʥʩʘʮʠʠ 

ʚʣʠʷʥʠʷ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ ʣʠʤʙʘ ʥʘ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ 

ʧʨʠʙʦʨʦʚ ʧʨʠʤʝʥʷʶʪ ʜʚʘ ʦʪʩʯʸʪʥʳʭ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʩʧʦʣʘʛʘʷ ʠʭ ʧʦ ʜʚʫʤ 

ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʢʦʥʮʘʤ ʜʠʘʤʝʪʨʘ ʣʠʤʙʘ. ʆʜʥʘʢʦ, ʝʩʣʠ 

ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ, ʚʦʟʥʠʢʘʝʪ ʧʦʛʨʝʰʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʷ, ʚʳʟʚʘʥʥʘʷ ʪʝʧʝʨʴ ʫʞʝ ʨʝʥʦʤ ï ʠʟʤʝʥʝʥʠʝʤ ʮʝʥʳ ʜʝʣʝʥʠʷ 

ʦʪʩʯʸʪʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ, ʧʦʩʢʦʣʴʢʫ ʰʪʨʠʭʠ ʢʨʫʛʦʚʦʡ ʰʢʘʣʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʰʢʘʣʳ ʣʠʥʝʡʥʦʡ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʘʜʠʘʣʴʥʦ, ʪʦ ʝʩʪʴ ʧʦʜ ʫʛʣʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ. 

ɼʦʧʫʩʪʠʤʳʡ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʣʠʤʙʘ ʜʣʷ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ 

ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʦʪʩʯʸʪʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ 
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ʛʜʝ  "aD  - ʧʦʛʨʝʰʥʦʩʪʴ ʦʪʩʯʠʪʳʚʘʥʠʷ, ʚ ʫʛʣʦʚʳʭ ʩʝʢʫʥʜʘʭ; "n  - 

ʥʘʠʤʝʥʴʰʝʝ ʜʝʣʝʥʠʝ ʥʘ ʢʨʫʛʝ, ʚ ʫʛʣʦʚʳʭ ʩʝʢʫʥʜʘʭ; R- ʨʘʜʠʫʩ ʢʨʫʛʘ.  

3.4 ɿʘʜʘʯʠ 

77. ʇʦ ʢʘʢʦʤʫ ʧʨʠʟʥʘʢʫ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʩʦʚʤʝʱʝʥʠʠ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ 

ʣʠʥʟʳ ʩ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ʧʨʠ ʝʸ ʮʝʥʪʨʠʨʦʚʘʥʠʠ ʥʘ ʩʪʘʥʢʝ?  

78. ʅʘʧʨʘʚʣʷʶʱʠʝ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ 

ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʧʘʨʘʣʣʝʣʴʥʦ, ʘ ʚ ʜʨʫʛʦʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʚʠʟʠʨʥʦʡ ʦʩʠ 

ʪʨʫʙʳ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ Ñ1' (ʫʛʣ. ʤʠʥʫʪʘ). ʂʘʢ ʵʪʦ ʩʜʝʣʘʪʴ? 

79. ʂʘʢ ʧʨʦʚʝʨʠʪʴ ʫʩʪʘʥʦʚʢʫ ʚʠʟʠʨʥʦʡ ʦʩʠ ʪʨʫʙʳ: 

1) ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ, ʥʝ ʩʦʚʧʘʜʘʶʱʝʡ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʩʴʶ  

ʩʘʤʦʡ ʪʨʫʙʳ; 

2) ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ? 

        80. ʇʨʝʜʣʦʞʠʪʝ ʩʧʦʩʦʙ ʫʩʪʘʥʦʚʢʠ ʚʠʟʠʨʥʦʡ ʦʩʠ ʪʨʫʙʳ ʥʘʜ ʣʠʥʠʝʡ 

ʨʘʟʤʝʪʢʠ, ʥʘʥʝʩʸʥʥʦʡ ʨʘʟʤʝʪʦʯʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʥʘ ʧʣʦʩʢʦʩʪʠ ʦʩʥʦʚʘʥʠʷ 

ʧʨʠʙʦʨʘ, ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩʘʤʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʜʦʧʫʩʪʠʤʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ 10''.  

81. ʂʘʢ ʧʨʦʚʝʨʠʪʴ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 10'' ʚʟʘʠʤʥʫʶ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʴ 

ʚʠʟʠʨʥʳʭ ʦʩʝʡ ʜʚʫʭ ʪʨʫʙ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ 

ʦʙʨʘʱʸʥʥʳʭ ʜʨʫʛ ʢ ʜʨʫʛʫ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʦʙʲʝʢʪʠʚʘʤʠ, ʘ ʚ ʜʨʫʛʦʤ ï 

ʦʢʫʣʷʨʘʤʠ.  

82. ʂʘʢ ʧʦʚʝʨʠʪʴ ʠ ʚʳʚʝʨʠʪʴ (ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ) ʥʘʢʣʘʜʥʦʡ ʙʨʫʩʢʦʚʳʡ 

ʫʨʦʚʝʥʴ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʘʤʧʫʣʦʡ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʣʦʩʢʠʭ ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

(ʥʘʧʨʠʤʝʨ, ʚʘʣʦʚ), ʜʣʷ ʯʝʛʦ ʢʦʨʧʫʩ ʫʨʦʚʥʷ ʥʘ ʩʚʦʝʡ ʥʠʞʥʝʡ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʝʝʪ ʧʨʠʟʤʘʪʠʯʝʩʢʫʶ ʚʳʝʤʢʫ, ʘ ʩʚʝʨʭʫ ï  ʝʱʸ ʠ 

ʫʩʪʘʥʦʚʦʯʥʫʶ ʘʤʧʫʣʫ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʧʦʧʝʨʝʯʥʦʤ ʦʪʚʝʨʩʪʠʠ ʢʦʨʧʫʩʘ. 

ʕʪʘ ʘʤʧʫʣʘ ʩʣʫʞʠʪ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʨʘʚʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʫʨʦʚʥʷ ʥʘ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. ʎʝʥʘ ʜʝʣʝʥʠʷ ʧʦʧʝʨʝʯʥʦʡ ʘʤʧʫʣʳ 

ʩʦʩʪʘʚʣʷʝʪ 3 ï 6 ʫʛʣʦʚʳʭ ʤʠʥʫʪ. 

ʆʜʠʥ ʢʦʥʝʮ ʦʧʨʘʚʳ ʦʩʥʦʚʥʦʡ ʘʤʧʫʣʳ ʟʘʢʨʝʧʣʸʥ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʩ 

ʧʦʤʦʱʴʶ ʫʧʨʫʛʦʛʦ ʰʘʨʥʠʨʘ, ʬʫʥʢʮʠʶ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪ ʧʣʦʩʢʘʷ 

ʧʨʫʞʠʥʘ. ɼʨʫʛʦʡ ʢʦʥʝʮ ʦʧʨʘʚʳ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʜʞʘʪ 

ʩʧʠʨʘʣʴʥʦʡ ʧʨʫʞʠʥʦʡ ʢ ʨʝʛʫʣʠʨʦʚʦʯʥʦʤʫ ʚʠʥʪʫ, ʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʬʠʢʩʠʨʦʚʘʥ ʜʚʫʤʷ ʚʩʪʨʝʯʥʳʤʠ ʚʠʥʪʘʤʠ.  

ʂʘʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʠʥʪʳ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ 

ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʦʩʠ ʫʨʦʚʥʷ ʦʩʠ (ʨʝʙʨʫ) ʧʨʠʟʤʳ ʠ ʦʧʦʨʥʦʡ ʧʣʦʩʢʦʩʪʠ?  

ʂʘʢʦʚʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʨʝʙʨʘ ʧʨʠʟʤʳ ʠ ʝʸ ʦʧʦʨʥʦʡ 

ʧʣʦʩʢʦʩʪʠ? ʎʝʥʘ ʜʝʣʝʥʠʷ ʫʨʦʚʥʷ 10'', ʜʣʠʥʘ ʦʧʨʘʚʳ ʫʨʦʚʥʷ ʤʤ50=? , ʘ 

ʜʣʠʥʘ ʧʨʠʟʤʳ L =100 ʤʤ.  

83. ʂʘʢ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʧʣʦʩʢʦʝ ʟʝʨʢʘʣʦ: 

1) ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ, 

2) ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ, 

3) ʩʦʚʤʝʱʝʥʦ ʩ ʦʩʴʶ ʚʨʘʱʝʥʠʷ? 
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ʇʨʠʤʝʯʘʥʠʝ.  ʇʦʣʦʞʝʥʠʝ ʟʝʨʢʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ ʤʦʞʥʦ 

ʨʝʛʫʣʠʨʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʶʩʪʠʨʦʚʦʯʥʳʭ ʚʠʥʪʦʚ. 

84. ʂʘʢ ʧʨʦʚʝʨʠʪʴ ʠ ʚʳʚʝʨʠʪʴ ʥʘʢʣʘʜʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, 

ʩʢʨʝʧʣʸʥʥʳʡ ʩ ʦʧʦʨʥʦʡ ʧʣʘʩʪʠʥʢʦʡ? ʎʝʥʘ ʜʝʣʝʥʠʷ ʫʨʦʚʥʷ 10", ʜʣʠʥʘ 

ʦʧʦʨʥʦʡ ʧʣʘʩʪʠʥʢʠ l=60 ʤʤ. ʉ ʢʘʢʦʡ ʪʦʯʥʦʩʪʴʶ ʚ ʣʠʥʝʡʥʦʡ ʤʝʨʝ ʩʣʝʜʫʝʪ 

ʦʙʨʘʙʦʪʘʪʴ ʦʧʦʨʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʘʩʪʠʥʢʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʸ 

ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʦʩʠ ʘʤʧʫʣʳ ʫʨʦʚʥʷ, ʝʩʣʠ ʧʦʛʨʝʰʥʦʩʪʴ ʥʫʣʴ-ʧʫʥʢʪʘ ʥʝ 

ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ı ʜʝʣʝʥʠʷ? 

85. ʇʨʝʜʣʦʞʠʪʝ ʩʧʦʩʦʙ, ʘ ʝʱʝ ʣʫʯʰʝ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ, ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʚʨʘʱʝʥʠʷ ʢʘʨʜʘʥʦʚʘ ʧʦʜʚʝʩʘ  ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʝʛʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʚʨʘʱʝʥʠʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ . 

 

86. ʂʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ 

ʧʨʦʚʝʨʠʪʴ ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ 

ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʦʙʲʝʢʪʠʚʘ (ʨʠʩ. 6) 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʦʩʠ ʝʛʦ ʦʧʨʘʚʳ? 

ʈʠʩ. 6. ɼʝʮʝʥʪʨʠʨʦʚʘʥʥʘʷ ʣʠʥʟʘ ʚ 

ʦʧʨʘʚʝ 

 

 

87. ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʘʷ ʦʩʴ ʚ ʦʜʥʦʣʠʥʟʦʚʦʡ ʧʘʥʢʨʘ- 

ʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ? ʂʘʢ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʵʪʫ ʦʩʴ ʩʝʪʢʫ ʧʘʥʢʨʘʪʠʯʝʩʢʦʡ 

ʪʨʫʙʳ [4, ʩʪʨ.59, ʨʠʩ.22]? 

88. ʈʘʩʩʯʠʪʘʡʪʝ ʜʦʧʫʩʢ ʥʘ ʜʝʮʝʥʪʨʠʨʦʚʘʥʥʦʩʪʴ ʩʝʪʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʧʝʨʝʜ ʧʘʥʢʨʘʪʠʢʦʡ,  ʝʩʣʠ 

ʚʠʜʠʤʳʡ ʟʘ ʦʢʫʣʷʨʦʤ ʩʜʚʠʛ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʧʣʦʩʢʦʩʪʠ ʧʦʣʝʚʦʡ ʜʠʘʬʨʘʛʤʳ 

ʜʦʧʫʩʪʠʤ ʜʦ   ʂʘʢ ʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ ʜʝʮʝʥʪʨʠʨʦʚʘʥʥʦʩʪʴ  ʩʝʪʢʠ? 

89. ʋ ʩʤʝʥʥʳʭ ʦʢʫʣʷʨʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʙʠʥʦʢʫʣʷʨʥʳʭ ʤʠʢʨʦʩʢʦʧʘʭ, 

ʦʧʪʠʯʝʩʢʘʷ ʦʩʴ ʜʦʣʞʥʘ ʩʦʚʧʘʜʘʪʴ ʩ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʩʴʶ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʥʝ ʧʦʷʚʣʷʣʘʩʴ ʥʝʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ʦʩʝʡ ʚʳʭʦʜʷʱʠʭ ʧʫʯʢʦʚ. ʇʦʜʩʯʠʪʘʡʪʝ 

ʜʦʧʫʩʢʠ ʥʘ ʜʝʮʝʥʪʨʠʨʦʚʢʫ ʛʣʘʟʥʦʡ ʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʣʠʥʟ ʦʢʫʣʷʨʘ ɻʶʡʛʝʥʩʘ 

10-ʢʨʘʪʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ, ʝʩʣʠ ʬʦʢʫʩʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʣʠʥʟ ʨʘʚʥʳ: ʛʣʘʟʥʦʡ ï 

f'ɻʣ=19,8 ʤʤ, ʢʦʣʣʝʢʪʠʚʥʦʡ ï f'ʂ=39,3 ʤʤ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʠʭ ʛʣʘʚʥʳʤʠ 

ʧʣʦʩʢʦʩʪʷʤʠ ʩʦʩʪʘʚʣʷʝʪ d=27,9 ʤʤ. ʇʨʝʜʣʦʞʠʪʝ ʩʧʦʩʦʙ ʢʦʥʪʨʦʣʷ 

ʮʝʥʪʨʠʨʦʚʢʠ ʦʢʫʣʷʨʦʚ ʜʣʷ ʙʠʥʦʢʫʣʷʨʥʳʭ ʤʠʢʨʦʩʢʦʧʦʚ. ʂʦʥʩʪʨʫʢʮʠʷ 

ʦʢʫʣʷʨʘ ɻʶʡʛʝʥʩʘ ʧʨʠʚʦʜʠʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ [2, ʥʘ ʨʠʩ. 43 ʠ 9, ʥʘ ʨʠʩ. 6.32, 

a]. 
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90. ʇʨʝʜʣʦʞʠʪʝ ʩʧʦʩʦʙ (ʣʫʯʰʝ 

ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ) ʢʦʥʪʨʦʣʷ ʫʩ-

ʪʘʥʦʚʢʠ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ ʧʦʜ 

ʫʛʣʦʤ  ʢ ʩʦʙʩʪʚʝʥʥʦʡ ʦʩʠ 

ʚʨʘʱʝʥʠʷ (ʨʠʩ. 7). 

 

ʈʠʩ.7. ɿʝʨʢʘʣʦ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʧʦʜ 

ʫʛʣʦʤ 45Á ʢ ʦʩʠ ʚʨʘʱʝʥʠʷ 

 

 

91. ʈʘʩʩʯʠʪʘʡʪʝ ʜʦʧʫʩʪʠʤʳʡ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʣʠʤʙʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʫʛʣʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʝʦʜʦʣʠʪʘ ʊ-30  ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʪʩʯʝʪ ʩʥʠʤʘʝʪʩʷ ʧʦ 

ʜʚʫʤ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʚʝʨʥʴʝʨʘʤ (ʚʝʨʥʴʝʨ ï ʥʦʥʠʫʩ 

ʢʨʫʛʦʚʦʡ ʰʢʘʣʳ) ʠ ʩʨʘʚʥʠʪʝ ʝʛʦ ʩ ʪʝʤ ʜʦʧʫʩʢʦʤ ʥʘ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ, 

ʢʦʪʦʨʳʡ ʩʣʝʜʦʚʘʣʦ  ʙʳ ʟʘʜʘʪʴ ʧʨʠ ʦʪʩʯʠʪʳʚʘʥʠʠ ʫʛʣʦʚ ʧʦʚʦʨʦʪʘ ʘʣʠʜʘʜʳ 

ʪʝʦʜʦʣʠʪʘ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ ʚʝʨʥʴʝʨʫ. ʈʘʙʦʯʠʡ ʜʠʘʤʝʪʨ ʫʛʣʦʤʝʨʥʦʛʦ ʢʨʫʛʘ 

72 ʤʤ, ʮʝʥʘ ʜʝʣʝʥʠʷ ʢʨʫʛʘ 10', ʪʦʯʥʦʩʪʴ ʦʪʩʯʸʪʘ 1', ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ 

ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʫʛʣʦʚ ʠʟ ʦʜʥʦʛʦ ʧʨʠʸʤʘ 30''.  

92. ʇʨʝʜʣʦʞʠʪʝ ʧʨʦʩʪʳʝ ʩʧʦʩʦʙʳ ʥʘʭʦʞʜʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʘ 

ʦʯʢʦʚʦʡ ʣʠʥʟʳ, ʪ.ʝ. ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʟʳ ʩ ʝʝ ʦʧʪʠʯʝʩʢʦʡ ʦʩʴʶ, ʠ 

ʠʩʧʳʪʘʡʪʝ ʠʭ ʧʨʘʢʪʠʯʝʩʢʠ. ʂʨʘʪʢʦ ʦʧʠʰʠʪʝ ʠ  ʧʦʷʩʥʠʪʝ ʨʠʩʫʥʢʘʤʠ 

ʧʨʝʜʣʘʛʘʝʤʳʝ ɺʘʤʠ ʩʧʦʩʦʙʳ. 

93. ʇʨʝʜʣʦʞʠʪʝ ʩʧʦʩʦʙʳ, ʧʦʟʚʦʣʷʁʱʠʝ ʫʚʠʜʝʪʴ, ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ: 

1) ʮʝʥʪʨ ʚʦʛʥʫʪʦʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ ʟʝʨʢʘʣʘ ʠ ʦʧʪʠʯʝʩʢʫʶ ʦʩʴ ʣʠʥʟʳ, 

2) ʬʦʢʫʩʳ ʧʘʨʘʙʦʣʦʠʜʘ, ʵʣʣʠʧʩʦʠʜʘ ʠ ʛʠʧʝʨʙʦʣʦʠʜʘ. 

ʂʨʘʪʢʦ ʦʧʠʰʠʪʝ ʧʨʝʜʣʘʛʘʝʤʳʝ ɺʘʤʠ ʩʧʦʩʦʙʳ, ʧʦʷʩʥʠʪʝ ʠʭ ʧʨʦʩʪʳʤʠ 

ʨʠʩʫʥʢʘʤʠ. 

94. ɺʠʟʠʨʥʘʷ ʦʩʴ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ ʪʨʫʙʢʠ  ʚ ʢʦʨʧʫʩʝ ʢʚʘʜʨʘʪʥʦʛʦ 

ʩʝʯʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʚʩʝʤ ʯʝʪʳʨʝʤ ʙʦʢʦʚʳʤ ʛʨʘʥʷʤ ʩ 

ʪʦʯʥʦʩʪʴʶ  ʇʨʠʚʝʜʠʪʝ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʨʦʚʝʨʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ, ʜʘʡʪʝ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ 

ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʩʪʦʪʳ, ʫʜʦʙʩʪʚʘ ʠ ʪʦʯʥʦʩʪʠ ʢʦʥʪʨʦʣʷ. 

ʂʘʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʢʦʨʧʫʩ ʪʨʫʙʢʠ? 

95. ʂʘʢ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫ ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʦʡ ʪʨʫʙʳ: 

1) ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʴ ʚʠʟʠʨʥʦʡ ʦʩʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʧʦʨʥʦʤʫ ʪʦʨʮʫ; 

2) ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ʚʠʟʠʨʥʦʡ ʦʩʠ ʧʦ ʦʪʥʦh ʝʥʠʶ ʢ ʦʩʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ 

ʢʦʨʧʫʩʘ?  

ʇʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʚʳʧʦʣʥʷʶʪʩʷ ʦʙʘ ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ? 
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96. ʂʘʢ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʨʝʙʨʦ ʈ ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʨʦʛʦ 

ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ ʩʪʦʣʠʢʘ? ʇʨʝʜʣʦʞʠʪʝ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ 

ʩʧʦʩʦʙʘ ʢʦʥʪʨʦʣʷ ʠ ʚʳʙʝʨʠʪʝ ʦʧʪʠʤʘʣʴʥʳʡ. 

97. ʇʨʝʜʣʦʞʠʪʝ ʠ ʦʙʦʩʥʫʡʪʝ ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʢʦʥʪʨʦʣʷ ʫʩʪʘʥʦʚʢʠ 

ʚʠʟʠʨʥʦʡ ʦʩʠ ʪʨʫʙʳ ʚ ʩʪʨʦʛʦ ʦʪʚʝʩʥʦʝ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

98. ʂʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʟʘʠʤʥʫʶ 

ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ʚʠʟʠʨʥʳʭ ʠ ʦʧʪʠʯʝʩʢʠʭ ʦʩʝʡ ʪʨʫʙ ʙʠʥʦʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ? 

99. ɺ ʢʥʠʛʝ [11] ʥʘ ʨʠʩ.57 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʘʚʪʦʢʦʣʣʠʤʘʮʠʦʥʥʦʡ ʪʨʫʙʢʠ 

ʖʉ-13. ʅʘ ʥʘʢʣʦʥʥʦʤ ʧʣʦʩʢʦʤ ʟʝʨʢʘʣʝ 8 ʥʘʥʝʩʝʥʦ (ʧʨʦʮʘʨʘʧʘʥʦ ʚ ʩʣʦʝ 

ʘʣʶʤʠʥʠʝʚʦʛʦ ʧʦʢʨʳʪʠʷ) ʧʨʦʟʨʘʯʥʦʝ ʧʝʨʝʢʨʝʩʪʠʝ, ʮʝʥʪʨ ʢʦʪʦʨʦʛʦ ʜʦʣʞʝʥ 

ʩʦʚʧʘʜʘʪʴ ʩ ʪʦʯʢʦʡ ʧʝʨʝʩʝʯʝʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʦʩʝʡ ʧʝʨʝʜʚʠʞʥʦʛʦ ʦʙʲʝʢʪʠʚʘ 2 

ʠ ʤʠʢʨʦʩʢʦʧʘ 3. ʉʢʦʣʴʢʦ ʜʝʡʩʪʚʝʥʥʳʭ ʧʦʜʚʠʞʝʢ ʠʤʝʝʪ ʟʝʨʢʘʣʦ 8, ʥʘ ʯʪʦ 

ʦʥʠ ʚʣʠʷʶʪ, ʢʘʢʠʝ ʜʝʬʝʢʪʳ ʚʳʟʳʚʘʶʪ? ʂʘʢ ʤʦʞʥʦ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʫʩʪʘʥʦʚʢʫ ʟʝʨʢʘʣʘ ʚ ʧʨʘʚʠʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ? 

100. ʈʘʩʩʯʠʪʘʡʪʝ ʜʦʧʫʩʢ ʥʘ ʫʛʦʣ ʥʘʢʣʦʥʘ ʦʩʠ ʦʢʫʣʷʨʘ ʢ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ 

ʪʨʫʙʢʠ ʙʠʥʦʢʣʷ ɹ 8x30, ʝʩʣʠ ʧʨʝʜʝʣʳ ʜʠʦʧʪʨʠʡʥʦʡ ʥʘʚʦʜʢʠ ʦʢʫʣʷʨʘ ʨʘʚʥʳ 

Ñ 5  ʜʧʪʨ, ʘ ʝʛʦ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ   

101. ʋ ʧʝʥʪʘʧʨʠʟʤ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ  ʜʘʣʴʥʦʤʝʨʘʭ ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʥʮʝʚʳʭ ʦʪʨʘʞʘʪʝʣʝʡ, 

ʚʝʨʭʥʷʷ ʧʣʦʩʢʦʩʪʴ ɹ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʘʨʘʣʣʝʣʴʥʘ ʛʣʘʚʥʦʤʫ ʩʝʯʝʥʠʶ, ʪ.ʝ. 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʨʘʙʦʯʠʤ ʛʨʘʥʷʤ 

(ʨʠʩ. 8). ʂʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ 

ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ 

ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ? 

 

 

ʈʠʩ.8. ʇʝʥʪʘʧʨʠʟʤʘ ʩ ʚʝʨʭʥʝʡ 

ʙʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʴʶ 

 
4. ʋʉʊʈɸʅɽʅʀɽ ʅɸʂʃʆʅɸ, ʇʆɺʆʈʆʊɸ ʀ ʋɺʆɼɸ 
ʀɿʆɹʈɸɾɽʅʀʗ, ʈɸɿɺʆʈʆʊɸ  ʐʂɸʃ ʀ ʉɽʊʆʂ 

 
4.1 ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʡ ʦ ʪʠʧʦʚʳʭ ʧʦʛʨʝʰʥʦʩʪʷʭ ʦʧʪʠʯʝʩʢʠʭ 

ʧʨʠʙʦʨʦʚ ʠ ʧʨʠʯʠʥʳ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

 

ɿʘʜʘʯʠ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʥʘʟʚʘʥʠʠ ʨʘʟʜʝʣʘ, ʪʘʢʞʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʪʠʧʦʚʳʤʠ ʟʘʜʘʯʘʤʠ ʶʩʪʠʨʦʚʢʠ ʦʧʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ. ʇʦʜ ʥʘʢʣʦʥʦʤ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʥʠʤʘʝʪʩʷ ʥʘʢʣʦʥ ʧʣʦʩʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʧʣʦʩʢʦʩʪʠ ʵʢʨʘʥʘ ʠʣʠ ʬʦʪʦʧʣʘʩʪʠʥʢʠ, ʢ ʧʣʦʩʢʦʩʪʠ ʦʢʫʣʷʨʥʦʡ ʩʝʪʢʠ ʠʣʠ ʢ 

ʧʣʦʩʢʦʩʪʠ ʇɿʉ- ʤʘʪʨʠʮʳ. ɼʝʬʝʢʪ ʵʪʦʪ ʚʳʟʳʚʘʝʪ ʥʝʨʝʟʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 

ʢʨʘʶ ʧʦʣʷ ʟʨʝʥʠʷ, ʨʘʟʥʦʤʘʩʰʪʘʙʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʧʦʣʶ. ʇʦʜ 

ʧʦʚʦʨʦʪʦʤ ʧʣʦʩʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʥʠʤʘʶʪ ʧʦʚʦʨʦʪ ʠʟʦʙʨʘʞʝʥʠʷ 

ʚʦʢʨʫʛ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʟʘʠʤʥʦʡ ʥʝʧʘʨʘʣʣʝʣʴʥʦʩʪʠ 
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ʠʟʦʙʨʘʞʝʥʠʡ ʰʪʨʠʭʦʚ ʰʢʘʣʳ ʠ ʰʪʨʠʭʦʚ ʥʦʥʠʫʩʘ, ʩʧʝʢʪʨʘʣʴʥʳʭ ʣʠʥʠʡ ʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʱʝʣʠ, ʘ ʢʨʦʤʝ ʪʦʛʦ ï ʢ ʦʪʢʣʦʥʝʥʠʶ ʦʪ ʣʠʥʠʠ ʛʦʨʠʟʦʥʪʘ ʠʣʠ 

ʣʠʥʠʠ ʦʪʚʝʩʘ ʠʟʦʙʨʘʞʝʥʠʡ çʝʩʪʝʩʪʚʝʥʥʳʭè ʦʙʲʝʢʪʦʚ ï ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʧʦʢʦʡʥʦʛʦ ʤʦʨʷ, ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʝʥʳ ʜʦʤʘ, ʟʘʚʦʜʩʢʦʡ ʪʨʫʙʳ ʠʣʠ ʦʧʦʨʳ 

ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. ʉʣʝʜʫʝʪ ʙʳʪʴ ʚʥʠʤʘʪʝʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʚ  

ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ (ʧʦ-ʚʠʜʠʤʦʤʫ, ʜʣʷ ʢʨʘʪʢʦʩʪʠ ʠʟʣʦʞʝʥʠʷ) ʵʪʦʪ 

ʜʝʬʝʢʪ ʤʦʞʝʪ ʪʘʢ ʞʝ ʥʘʟʳʚʘʪʴʩʷ ʥʘʢʣʦʥʦʤ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʇʦʥʷʪʠʝ ʫʚʦʜ ʠʟʦʙʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʫʛʣʦʤʝʨʥʳʤ ʧʨʠʙʦʨʘʤ ʩ ʢʘʯʘʶʱʠʤʩʷ ʚʠʟʠʨʦʤ ʠʣʠ ʛʦʣʦʚʥʳʤ ʟʝʨʢʘʣʦʤ 

(ʧʨʠʟʤʦʡ). ʇʨʠ ʧʨʘʚʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʠʜʝʘʣʴʥʦʛʦ ʫʛʣʦʤʝʨʥʦʛʦ ʧʨʠʙʦʨʘ ʥʘ 

ʤʝʩʪʥʦʩʪʠ ʝʛʦ ʚʠʟʠʨʥʘʷ ʦʩʴ ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʧʦ ʚʳʩʦʪʝ ʜʦʣʞʥʘ ʦʧʠʩʳʚʘʪʴ 

ʧʣʦʩʢʦʩʪʴ ʤʝʨʠʜʠʘʥʘ, ʘ ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʧʦ ʛʦʨʠʟʦʥʪʫ ( ʧʨʠ ʫʛʣʝ ʤʝʩʪʘ i = 0) 

ʚʠʟʠʨʥʘʷ ʦʩʴ ʜʦʣʞʥʘ ʦʧʠʩʳʚʘʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ. ɺʩʣʝʜʩʪʚʠʝ 

ʥʝʠʟʙʝʞʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʫʛʣʦʤʝʨʥʳʭ 

ʧʨʠʙʦʨʦʚ ʥʘ ʤʝʩʪʥʦʩʪʠ ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʚʠʟʠʨʥʦʡ ʦʩʠ ʦʪʩʪʫʧʘʝʪ 

ʦʪ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʥʦʤʠʥʘʣʴʥʳʭ: ʚʦʟʥʠʢʘʝʪ ʦʪʢʣʦʥʝʥʠʝ ʚʠʟʠʨʥʦʡ ʦʩʠ ʦʪ 

ʧʣʦʩʢʦʩʪʠ ʤʝʨʠʜʠʘʥʘ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʫʚʦʜ ʧʦ ʚʝʨʪʠʢʘʣʠ (ʠʣʠ ʫʚʦʜ ʦʪ 

ʦʪʚʝʩʘ), ï  ʠ ʝʸ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʣʠʥʠʠ ʛʦʨʠʟʦʥʪʘ ï ʫʚʦʜ ʧʦ ʛʦʨʠʟʦʥʪʫ. ʕʪʠ 

ʦʪʢʣʦʥʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʛʨʝʰʥʦʩʪʷʤ ʠʟʤʝʨʝʥʠʷ ʫʛʣʦʚ. 

 

4.2 ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʘʢʣʦʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʩ 

ʧʣʦʩʢʠʤʠ ʟʝʨʢʘʣʘʤʠ 

ʇʨʠʯʠʥʘʤʠ ʥʘʢʣʦʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʦʩʯʸʪʳ ʢʦʥʩʪʨʫʢʪʦʨʘ 

ʠʣʠ ʥʝʦʧʳʪʥʦʩʪʴ ʦʧʪʠʢʘ-ʤʝʭʘʥʠʢʘ, ʘ ʧʦʚʦʨʦʪʘ ʧʣʦʩʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ  ï  

ʝʱʸ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʘʟʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʨʠʙʦʨʘ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʥʘʢʣʦʥʘʤʠ ʦʜʠʥʦʯʥʦʛʦ ʧʣʦʩʢʦʛʦ 

ʟʝʨʢʘʣʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʝʛʦ ʥʦʨʤʘʣʴ ʚʳʭʦʜʠʪ ʠʟ ʧʣʦʩʢʦʩʪʠ ʧʘʜʝʥʠʷ ʦʩʝʚʦʛʦ 

ʣʫʯʘ, ʚʥʦʩʠʪʩʷ ʧʦʚʦʨʦʪ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʛʜʘ ʧʳʪʘʶʪʩʷ ʧʨʠʚʝʩʪʠ 

ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʥʫʞʥʫʶ ʪʦʯʢʫ ʧʦʣʷ ʟʨʝʥʠʷ (ʵʢʨʘʥʘ) ʧʨʠ ʥʘʣʠʯʠʠ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʘʟ. ʉ ʧʦʤʦʱʴʶ ʫʛʣʦʚʦʛʦ (ʜʚʦʡʥʦʛʦ) 

ʟʝʨʢʘʣʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʦʩʦʙʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ (ʦʩʷʤʠ), ʫʩʪʨʘʥʝʥʠʝ 

ʜʝʮʝʥʪʨʠʨʦʚʢʠ (ʙʦʢʦʚʦʛʦ ʩʜʚʠʛʘ) ʠ ʧʦʚʦʨʦʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʥʝʟʘʚʠʩʠʤʦ ʦʜʥʦ ʦʪ ʜʨʫʛʦʛʦ.  

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠʙʦʨʘ, ʧʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʝʸ ʢʦʤʧʦʥʦʚʢʠ ʥʝʨʝʜʢʦ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʦ ʥʘʭʦʞʜʝʥʠʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʦʨʤʘʣʠ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ (ʦʨʪʘ N) ʧʦ ʠʟʚʝʩʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʘʜʘʶʱʝʛʦ (ʦʨʪ ɸ) ʠ ʦʪʨʘʞʸʥʥʦʛʦ (ʦʨʪ A') ʣʫʯʝʡ. ʕʪʦ ʙʳʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʧʨʦʚʝʨʢʝ ʧʨʘʚʠʣʴʥʦʩʪʠ ʟʘʜʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʠ ʧʫʯʢʘ ʚ 

ʧʨʠʙʦʨʝ. ʀʤʝʣʠ ʤʝʩʪʦ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʢ ʫʜʠʚʣʝʥʠʶ ʨʘʟʨʘʙʦʪʯʠʢʘ 

ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʩʦʙʨʘʥʥʦʛʦ ʧʨʠʙʦʨʘ ʚʦʧʨʝʢʠ ʦʞʠʜʘʝʤʦʤʫ 

ʦʢʘʟʳʚʘʣʦʩʴ ʧʦʚʸʨʥʫʪʳʤ ʥʘ 90Á ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʤʠʥʘʣʴʥʦʤʫ 

(ʪʨʝʙʫʝʤʦʤʫ). ɺ ʩʧʨʘʚʦʯʥʠʢʝ [2] ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʘʥʘʨʥʦʩʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʝʢʪʦʨʦʚ, ʨʘʚʝʥʩʪʚʘ ʜʨʫʛ ʜʨʫʛʫ ʩʢʘʣʷʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ 
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ʦʨʪʦʚ ʧʘʜʘʶʱʝʛʦ ɸ ʠ ʦʪʨʘʞʸʥʥʦʛʦ A' ʣʫʯʝʡ ʥʘ ʦʨʪ ʥʦʨʤʘʣʠ N, ʘ ʪʘʢʞʝ 

ʝʜʠʥʠʯʥʦʩʪʠ ʦʨʪʘ ʥʦʨʤʘʣʠ N ʚʳʚʦʜʠʪʩʷ ʠʥʪʝʨʝʩʫʶʱʝʝ ʥʘʩ ʚʳʨʘʞʝʥʠʝ 

  N = 
( ) ( ) ( )

( )'12

'''

AA

kAAjAAiAA zyx

-

-+-+-
.                                          (101) 

4.3  ɿʘʜʘʯʠ 

102. ʆʙʲʝʢʪʠʚ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʧʨʦʝʢʪʠʨʫʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 12Ĭ 

ʠʟʦʙʨʘʞʝʥʠʝ ʰʪʨʠʭʦʚ ʣʠʥʝʡʥʦʡ ʰʢʘʣʳ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʢʘʨʝʪʢʝ, ʥʘ ʵʢʨʘʥ 

ʧʨʠʙʦʨʘ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʠʥʜʝʢʩ. ʄʝʞʜʫ ʵʢʨʘʥʦʤ ʠ ʦʙʲʝʢʪʠʚʦʤ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 100 ʤʤ ʦʪ ʵʢʨʘʥʘ ʫʩʪʘʥʦʚʣʝʥʦ ʧʣʦʩʢʦʝ ʟʝʨʢʘʣʦ, ʦʪʢʣʦʥʷʶʱʝʝ 

ʦʩʝʚʦʡ ʣʫʯ ʧʫʯʢʘ ʥʘ 70Á ʦʪ ʚʝʨʪʠʢʘʣʠ (ʩ ʢʦʪʦʨʦʡ ʩʦʚʧʘʜʘʝʪ ʦʧʪʠʯʝʩʢʘʷ ʦʩʴ 

ʦʙʲʝʢʪʠʚʘ). ʇʦʩʣʝ ʚʳʚʝʜʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʰʢʘʣʳ ʥʘ ʩʝʨʝʜʠʥʫ ʵʢʨʘʥʘ 

(ʫʛʣʦʚʳʤʠ ʶʩʪʠʨʦʚʦʯʥʳʤʠ ʧʦʜʚʠʞʢʘʤʠ ʟʝʨʢʘʣʘ) ʦʙʥʘʨʫʞʠʣʩʷ ʥʘʢʣʦʥ 

ʠʟʦʙʨʘʞʝʥʠʷ ʰʪʨʠʭʦʚ ʰʢʘʣʳ ʢ ʛʦʨʠʟʦʥʪʫ ʥʘ ʫʛʦʣ ʧʨʠʤʝʨʥʦ 3Á. ʇʦʣʘʛʘʷ, ʯʪʦ 

ʮʝʥʪʨ ʵʢʨʘʥʘ ʠ ʮʝʥʪʨ ʰʢʘʣʳ ʟʘʥʠʤʘʶʪ ʚ ʢʦʨʧʫʩʝ ʧʨʠʙʦʨʘ ʥʦʤʠʥʘʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʦʧʨʝʜʝʣʠʪʝ ʩʜʚʠʛ ʦʙʲʝʢʪʠʚʘ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʜʚʝ ʫʢʘʟʘʥʥʳʝ 

ʪʦʯʢʠ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʣʦʩʢʦʩʪʷʤ ʵʢʨʘʥʘ ʠ ʰʢʘʣʳ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ 

ʫʯʝʩʪʴ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʢʘʨʝʪʢʠ ʩʦ ʰʢʘʣʦʡ ʧʘʨʘʣʣʝʣʴʥʦ 

ʫʢʘʟʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ.  

103. ɺʨʘʱʘʝʪʩʷ ʣʠ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʤʝʪʘ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʯʝʨʝʟ ʧʨʠʟʤʫ ɼʦʚʝ ʩ ʢʨʳʰʝʡ, ʝʩʣʠ ʦʩʴ ʚʨʘʱʝʥʠʷ ʧʨʠʟʤʳ ʧʘʨʘʣʣʝʣʴʥʘ ʨʝʙʨʫ 

ʢʨʳʰʠ? ʏʪʦ ʠʟʤʝʥʠʪʩʷ, ʝʩʣʠ ʫʛʦʣ ʢʨʳʰʠ ʥʝ ʩʪʨʦʛʦ ʧʨʷʤʦʡ, ʘ ʠʤʝʝʪ 

ʥʝʢʦʪʦʨʫʶ ʦʰʠʙʢʫ? 

104. ʇʨʠ ʩʢʣʝʡʢʝ ʧʨʠʟʤ 1, 2  ʠ  3 

ʦʙʦʨʘʯʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʄʘʣʘʬʝʝʚʘ- 

ʇʦʨʨʦ 2-ʛʦ ʨʦʜʘ, ʧʨʠʤʝʥʷʝʤʦʡ ʚ 

ʙʠʥʦʢʫʣʷʨʥʦʤ ʤʠʢʨʦʩʢʦʧʝ, ʪʨʝʙʫʝʪʩʷ 

ʦʙʝʩʧʝʯʠʪʴ ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʠʷ 

ʦʩʠ ʚʳʭʦʜʷʱʝʛʦ ʧʫʯʢʘ ʣʫʯʝʡ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʠ ʧʘʜʘʶʱʝʛʦ ʧʫʯʢʘ 

(ʜʦʧʫʩʢ 10') ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʚʦʨʦʪʘ 

ʠʟʦʙʨʘʞʝʥʠʷ (ʜʦʧʫʩʢ 15'). ɺ ʦʢʫʣʷʨʥʦʡ 

ʢʦʨʦʙʢʝ (ʨʠʩ. 9), ʢʦʪʦʨʘʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʚʳʭʦʜʥʳʤʠ ʟʨʘʯʢʘʤʠ 

ʙʠʥʦʢʫʣʷʨʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʤʦʞʝʪ 

ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ  ʥʘ ʢʦʥʠʯʝʩʢʦʡ ʦʩʠ, 

ʧʨʠʟʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʥʝʨʘʙʦʯʝʡ  ʰʣʠʬʦʚʘʥʥʦʡ ʧʣʦʩʢʦʩʪʴʶ 

ʧʨʠʟʤʳ 2 ʥʘ ʜʥʦ ʢʦʨʦʙʢʠ, ʷʚʣʷʶʱʝʡʩʷ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʙʘʟʦʡ. ʂʘʢ ʦʙʝʩʧʝʯʠʪʴ ʠ 

ʧʨʦʚʝʨʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʦʙʦʠʭ ʪʨʝʙʦʚʘʥʠʡ 

ʧʨʠ ʩʢʣʝʡʢʝ ʧʨʠʟʤʝʥʥʦʡ ʩʠʩʪʝʤʳ? 

 

ʈʠʩ. 9 ʂʦʥʩʪʨʫʢʮʠʷ ʪʫʙʫʩʘ 

ʙʠʥʦʢʫʣʷʨʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʩ 

ʦʙʦʨʘʯʠʚʘʶʱʝʡ ʩʠʩʪʝʤʦʡ 

ʄʘʣʘʬʝʝʚʘ-ʇʦʨʨʦ 2-ʛʦ ʨʦʜʘ 
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105. ɺʝʢʪʦʨʥʳʤ, ʤʘʪʨʠʯʥʳʤ ʠʣʠ ʢʘʢʠʤ-ʣʠʙʦ ʜʨʫʛʠʤ ʘʥʘʣʠʪʠʯʝʩʢʠʤ 

ʩʧʦʩʦʙʦʤ ʧʦʢʘʞʠʪʝ, ʚ ʢʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʩ ʢʘʢʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ 

ʙʫʜʝʪ ʚʨʘʱʘʪʴʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʝʩʣʠ ʥʘ ʮʠʬʝʨʙʣʘʪ ʯʘʩʦʚ 

ʩʤʦʪʨʝʪʴ ʯʝʨʝʟ ʥʝʧʦʜʚʠʞʥʦʝ ʧʣʦʩʢʦʝ  ʟʝʨʢʘʣʦ. 

106. ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʧʨʠʟʤʘ  ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ 

ʭʦʜʝ ʣʫʯʝʡ - ʧʝʨʝʜ ʦʙʲʝʢʪʠʚʦʤ ʚʠʟʠʨʥʦʡ ʪʨʫʙʳ. ʄʦʞʥʦ ʣʠ ʚʣʠʷʥʠʝ 

ʧʦʚʦʨʦʪʘ, ʧʨʠʟʤʳ ʥʘ ʫʛʦʣ ʚʦʢʨʫʛ ʦʩʠ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʘʜʘʶʱʝʤʫ ʣʫʯʫ, 

ʩʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʚʦʨʦʪʦʤ ʧʨʠʟʤʳ ʥʘ ʫʛʦʣ ʚʦʢʨʫʛ ʦʩʠ, ʧʘʨʘʣʣʝʣʴʥʦʡ 

ʚʳʭʦʜʷʱʝʤʫ ʣʫʯʫ? ʏʝʤʫ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ ʦʪʥʦʰʝʥʠʝ 

ʫʛʣʦʚ ʠ ? ʂʘʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʟʘʡʤʝʪ ʦʪʨʘʞʘʶʱʘʷ ʛʨʘʥʴ ʧʨʠʟʤʳ ʧʨʠ 

ʚʟʘʠʤʦʢʦʤʧʝʥʩʘʮʠʠ  ʵʪʠʭ ʧʦʚʦʨʦʪʦʚ ʧʨʠʟʤʳ? 

107. ʇʝʥʪʘʧʨʠʟʤʘ ʨʘʩʧʦʣʦʞʝʥʘ ʧʝʨʝʜ ʦʙʲʝʢʪʠʚʦʤ ʚʠʟʠʨʥʦʡ ʪʨʫʙʳ ʚ 

ʧʘʨʘʣʣʝʣʴʥʦʤ  ʭʦʜʝ ʣʫʯʝʡ. ʄʦʞʥʦ ʣʠ ʚʣʠʷʥʠʝ ʧʦʚʦʨʦʪʘ ʧʨʠʟʤʳ ʥʘ ʫʛʦʣ  

ʚʦʢʨʫʛ ʦʩʠ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʘʜʘʶʱʝʤʫ ʣʫʯʫ, ʩʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʚʦʨʦʪʦʤ 

ʧʨʠʟʤʳ ʥʘ ʫʛʦʣ  ʚʦʢʨʫʛ ʦʩʠ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʚʳʭʦʜʷʱʝʤʫ ʣʫʯʫ? ʂʘʢʦʚʦ 

ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʫʛʣʘʤʠ ʠ ? 

108. ʇʦʢʘʟʘʪʴ, ʯʪʦ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʚ ʧʘʥʦʨʘʤʝ ʧʨʠ ʧʘʥʦʨʘ-

ʤʠʨʦʚʘʥʠʠ ʧʦ ʛʦʨʠʟʦʥʪʫ, ʝʩʣʠ ʢʨʳʰʫ ʩ ʥʠʞʥʝʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʨʠʟʤʳ 

ʧʝʨʝʥʝʩʪʠ ʥʘ ʦʪʨʘʞʘʶʱʫʶ ʛʨʘʥʴ ʧʨʠʟʤʳ ɼʦʚʝ.  

 

109. ɺ ʫʛʣʦʤʝʨʥʦʤ  ʧʨʠʙʦʨʝ  

ʧʨʠ    ʠʟʤʝʨʝʥʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʫʛʣʦʚ (ʨʠʩ. 10) ʠʟʦʙʨʘʞʝʥʠʝ 

ʰʪʨʠʭʦʚ ʣʠʤʙʘ , ʧʝʨʝʜʘʚʘʝʤʦʝ 

ʦʪʩʯʝʪʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʦʙʲʝʢʪʠʚʦʚ 2 ʠ 4, ʘ 

ʪʘʢʞʝ ʧʨʠʟʤ 3 ʠ 5, ʚ ʧʣʦʩʢʦʩʪʴ ʩʝʪʢʠ 

ʪʨʫʙʳ, ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʮʝʥʪʨʘ 

ʧʝʨʝʢʨʝʩʪʠʷ ʉ. ɼʦʢʘʞʠʪʝ, ʯʪʦ 

ʦʪʢʣʦʥʝʥʠʝ ʫʛʣʘ ʤʝʞʜʫ ʦʩʴʶ 

ʚʨʘʱʝʥʠʷ ʠ ʥʦʨʤʘʣʴʶ ʦʪʨʘʞʘʶʱʝʡ 

ʛʨʘʥʠ ʧʨʠʟʤʳ  ʦʪ  ʥʝ ʥʘʨʫʰʠʪ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʪʨʫʙʳ ʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʣʠʤʙʘ. 
 

ʈʠʩ. 10 ʆʧʪʠʢʦ-ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ 

ʩʭʝʤʘ  ʧʨʠʙʦʨʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʫʛʣʦʚ 
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110. ɺ ʦʧʠʩʘʥʠʠ ʢ ʘʚʪʦʨʩʢʦʤʫ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ɻɼʈ 

ˉ  ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ʚ ʟʨʠʪʝʣʴʥʦʡ 

ʪʨʫʙʝ ʩ ʧʨʠʟʤʝʥʥʦʡ  ʦʙʦʨʘʯʠʚʘʶʱʝʡ 

ʩʠʩʪʝʤʦʡ  (ʨʠʩ. 11) ʦʢʫʣʷʨ ʠ 

ʦʢʫʣʷʨʥʘʷ ʧʨʠʟʤʘ ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ. ɼʣʷ ʢʦʤʧʝʥʩʘʮʠʠ 

ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ ʵʪʦʤ ʧʦʚʦʨʦʪʘ 

ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʦʨʘʯʠʚʘʶʱʘʷ ʩʠʩʪʝʤʘ 

ʪʘʢʞʝ ʚʨʘʱʘʝʪʩʷ. ʉ ʢʘʢʠʤ 

ʧʝʨʝʜʘʪʦʯʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʚʨʘʱʝʥʠʝ 

ʦʪ ʦʢʫʣʷʨʥʦʛʦ ʪʫʙʫʩʘ ʜʦʣʞʥʦ 

ʧʝʨʝʜʘʚʘʪʴʩʷ ʥʘ ʦʩʴ ʚʨʘʱʝʥʠʷ 

ʦʙʦʨʘʯʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ? ʅʘʡʜʠʪʝ ʜʚʝ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʰʠʙʢʠ ʚ ʦʧʪʠʢʦ-

ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʝʨʝʜʘʪʦʯʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ 

2

1

1

2

1

2

1

2

w

w
====

M

M

z

z

d

d
i . 

 

 

 

ʈʠʩ. 11 ɿʨʠʪʝʣʴʥʘʷ ʪʨʫʙʘ ʩ 

ʧʦʚʦʨʦʪʥʳʤ ʦʢʫʣʷʨʦʤ 

 

111. ʉ ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ 

ʚʟʘʠʤʥʦʛʦ ʨʘʟʚʦʨʦʪʘ ʠʟʦʙʨʘʞʝʥʠʡ ʚ 

ʙʠʥʦʢʫʣʷʨʥʦʡ ʥʘʩʘʜʢʝ ʧʨʠ ʧʦʚʦʨʦʪʝ 

ʪʫʙʫʩʦʚ ʜʣʷ ʨʘʟʜʚʠʞʢʠ ʧʦ ʛʣʘʟʥʦʡ 

ʙʘʟʝ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʩʠʤʤʝʪʨʠʯʥʫʶ ʩʭʝʤʫ (ʨʠʩ. 12). ɺ 

ʪʫʙʫʩʘʭ ʥʘʩʘʜʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʨʘʟʥʳʝ ʟʝʨʢʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʚ ʦʜʥʦʤ 

- ʫʛʣʦʚʦʝ ʟʝʨʢʘʣʦ ʩ ʜʚʫʛʨʘʥʥʳʤ ʫʛʣʦʤ 

 ʚ ʜʨʫʛʦʤ - ʦʜʠʥʦʯʥʦʝ ʟʝʨʢʘʣʦ. 

ɼʦʢʘʞʠʪʝ, ʯʪʦ ʚʟʘʠʤʥʳʡ ʨʘʟʚʦʨʦʪ 

ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʠ ʧʦʚʦʨʦʪʝ ʪʫʙʫʩʦʚ 

ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʦʪʩʫʪʩʪʚʫʝʪ 

ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʪʨʘʞʘʶʱʘʷ 

ʧʣʦʩʢʦʩʪʴ ʟʝʨʢʘʣʘ 1 ʠ ʨʝʙʨʦ ʫʛʣʦʚʦʛʦ 

ʟʝʨʢʘʣʘ 2 ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʜ ʫʛʣʦʤ   

ʢ ʦʩʠ ʧʦʚʦʨʦʪʘ. 

 

 

ʈʠʩ. 12 ɸʩʠʤʤʝʪʨʠʯʥʘʷ ʩʭʝʤʘ 

ʦʢʫʣʷʨʥʳʭ ʪʫʙʫʩʦʚ ʙʠʥʦʢʫʣʷʨʥʦʡ 

ʥʘʩʘʜʢʠ 
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112. ɺ ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʘʭ ʪʠʧʘ 

ʄɹʉ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʳʭʦʜʥʳʤʠ 

ʟʨʘʯʢʘʤʠ ʦʢʫʣʷʨʦʚ ʠʟʤʝʥʷʶʪ 

ʨʘʟʚʦʨʦʪʘʤʠ ʦʢʫʣʷʨʥʳʭ ʪʫʙʫʩʦʚ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʥʘ 

ʨʘʚʥʳʝ ʫʪʣʳ  ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʚʟʘʠʤʥʦ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʩʝʡ 

ʚʨʘʱʝʥʠʷ (ʨʠʩ. 13). 

 
 

ʈʠʩ. 13 ʆʧʪʠʢʦ-ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ 

ʩʭʝʤʘ ʨʘʟʜʚʠʞʢʠ ʪʫʙʫʩʦʚ 

ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʘ ʄɹʉ 

ɺʳʚʝʜʠʪʝ ʬʦʨʤʫʣʫ, ʩʚʷʟʳʚʘʶʱʫʶ ʠʟʤʝʥʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʚʳ-

ʭʦʜʥʳʤʠ ʟʨʘʯʢʘʤʠ ʩ ʫʛʣʦʤ ʨʘʟʚʦʨʦʪʘ ʪʫʙʫʩʦʚ, ʝʩʣʠ ʦʩʠ ʪʫʙʫʩʦʚ ʥʘʢʣʦʥʝʥʳ 

ʢ ʦʩʷʤ ʚʨʘʱʝʥʠʷ ʧʦʜ ʫʛʣʦʤ  ʘ ʧʨʠ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʩʠ ʪʫʙʫʩʦʚ 

ʚʟʘʠʤʥʦ ʧʘʨʘʣʣʝʣʴʥʳ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʜʨʫʛ ʦʪ  ʜʨʫʛʘ  ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

 

113. ʇʦʷʚʠʪʩʷ ʣʠ ʥʘʢʣʦʥ ʠʟʦʙʨʘʞʝʥʠʷ, ʝʩʣʠ ʧʦʚʝʨʥʫʪʴ ʚʦʢʨʫʛ 

ʧʘʜʘʶʱʝʛʦ ʣʫʯʘ ʢʘʢ ʚʦʢʨʫʛ ʦʩʠ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʤʳ: 

1)  (ɼʦʚʝ) ʠ   (ɼʦʚʝ ʩ ʢʨʳʰʝʡ); 

2)  (ʨʦʤʙ) ʠ    (ʨʦʤʙ ʩ ʢʨʳʰʝʡ); 

3)  ʠ  ; 

4)  ʠ   (ʪʨʠʧʝʣʴ-ʧʨʠʟʤʘ)? 

 

114. ʆʧʨʝʜʝʣʠʪʝ, ʥʘ ʢʘʢʦʡ 

ʫʛʦʣ ʦʪʢʣʦʥʠʪʩʷ ʚʳʭʦʜʷʱʠʡ 

ʦʩʝʚʦʡ ʣʫʯ ʠ ʥʘ ʢʘʢʦʡ ʫʛʦʣ 

ʧʦʚʝʨʥʝʪʩʷ ʚʦʢʨʫʛ ʵʪʦʛʦ ʣʫʯʘ 

ʠʟʦʙʨʘʞʝʥʠʝ, ʝʩʣʠ ʧʦʚʝʨʥʫʪʴ 

ʚʦʢʨʫʛ ʧʘʜʘʶʱʝʛʦ ʦʩʝʚʦʛʦ ʣʫʯʘ: 

1) ʧʣʦʩʢʦʝ ʟʝʨʢʘʣʦ (ʨʠʩ. 14,ʘ); 

2) ʫʛʣʦʚʦʝ ʟʝʨʢʘʣʦ (ʨʠʩ. 14,ʙ); 

  3) ʩʠʩʪʝʤʫ, ʩʦʩʪʘʚʣʝʥʥʫʶ ʠʟ 

ʧʣʦʩʢʦʛʦ ʠ ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ (ʨʠʩ. 

14,ʚ)? 

 

ʈʠʩ. 14 ʂ ʘʥʘʣʠʟʫ ʚʣʠʷʥʠʷ ʧʦʚʦʨʦʪʘ 

ʚʦʢʨʫʛ ʧʘʜʘʶʱʝʛʦ ʦʩʝʚʦʛʦ ʣʫʯʘ: ʘ) 

ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ, ʙ) ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ, 

ʚ) ʩʠʩʪʝʤʳ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʠʟ ʧʣʦʩʢʦʛʦ 

ʠ ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣ 
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5. ʉɺʆʁʉʊɺɸ ʀ ʖʉʊʀʈʆɺʂɸ ɿɽʈʂɸʃʔʅʆ-ʇʈʀɿʄɽʅʅʓʍ 
ʉʀʉʊɽʄ 

5.1  ʈʘʩʯʸʪʥʳʝ ʬʦʨʤʫʣʳ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʢʠ                                             

ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʭʦʜʘ ʣʫʯʝʡ 

ʆʨʪ ɸ ʥʘʧʨʘʚʣʝʥʠʷ ʣʫʯʘ, ʦʪʨʘʞʸʥʥʦʛʦ ʦʪ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ ʠʣʠ 

ʧʨʝʣʦʤʣʸʥʥʦʛʦ ʧʣʦʩʢʦʩʪʴʶ, ʨʘʟʜʝʣʷʶʱʝʡ ʜʚʝ ʩʨʝʜʳ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʝʣʦʤʣʝʥʠʷ, ʤʦʞʥʦ ʥʘʡʪʠ ʠʟ ʩʣʝʜʫʶʱʠʭ ʚʝʢʪʦʨʥʳʭ 

ʚʳʨʘʞʝʥʠʡ [2]: 

ɸ' = ɸ ï 2N (AN),                                                                                           (47)  

ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
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ʛʜʝ ɸï ʦʨʪ ʥʘʧʨʘʚʣʝʥʠʷ ʧʘʜʘʶʱʝʛʦ ʣʫʯʘ; N ï ʦʨʪ ʥʘʧʨʘʚʣʝʥʠʷ ʥʦʨʤʘʣʠ 

ʦʪʨʘʞʘʶʱʝʡ ʠʣʠ ʧʨʝʣʦʤʣʷʶʱʝʡ ʧʣʦʩʢʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘʚʩʪʨʝʯʫ 

ʧʘʜʘʶʱʝʤʫ ʣʫʯʫ; n, n'ïʧʦʢʘʟʘʪʝʣʠ ʧʨʝʣʦʤʣʝʥʠʷ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʨʝʜ, 

ʨʘʟʜʝʣʷʝʤʳʭ ʧʨʝʣʦʤʣʷʶʱʝʡ ʧʣʦʩʢʦʩʪʴʶ; Ů, Ů' ï ʫʛʦʣ ʧʘʜʝʥʠʷ ʠ ʫʛʦʣ 

ʧʨʝʣʦʤʣʝʥʠʷ ʣʫʯʘ ʥʘ ʧʣʦʩʢʦʩʪʠ; ANï ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʨʪʦʚ. 

ʉʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ ʦʨʪʦʚ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʨʘʚʥʦ ʠʣʠ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʠʭ ʤʦʜʫʣʝʡ ʥʘ ʢʦʩʠʥʫʩ ʫʛʣʘ ʤʝʞʜʫ ʦʨʪʘʤʠ, ʠʣʠ ʩʫʤʤʝ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʭ ʧʨʦʝʢʮʠʡ (ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʦʩʠʥʫʩʦʚ) ʥʘ ʦʜʥʦʠʤʸʥʥʳʝ 

ʦʩʠ: AN = |A| |N| cos( ) ( ) .cos ZZYYXX NANANANANA ++== ØØ
 

ɿʥʘʯʝʥʠʝ ʫʛʣʘ ʧʨʝʣʦʤʣʝʥʠʷ Ů' ʤʦʞʥʦ ʥʘʡʪʠ ʪʘʢʞʝ ʠʟ ʚʳʨʘʞʝʥʠʷ ʜʣʷ 

ʟʘʢʦʥʘ ʧʨʝʣʦʤʣʝʥʠʷ 

n'sin Ů' = n sin Ů.                                                                                 (49)              

ʇʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʪʨʘʞʝʥʠʷʭ ʣʫʯʘ ʦʪ ʜʚʫʭ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʫʛʣʦʚʦʝ ʟʝʨʢʘʣʦ, ʩ ʦʨʪʘʤʠ ʥʦʨʤʘʣʝʡ N1 ʠ  N2, 

ʚʝʢʪʦʨʥʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʦʨʪʘ A" ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʘʞʜʳ ʦʪʨʘʞʸʥʥʦʛʦ ʣʫʯʘ, 

ʧʦʣʫʯʝʥʥʦʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʬʦʨʤʫʣʳ (47), ʙʫʜʝʪ 

ʩʦʜʝʨʞʘʪʴ ʯʝʪʳʨʝ ʩʣʘʛʘʝʤʳʭ ʚʠʜʘ 

A" = A ï 2N1(AN1) ï 2N2(AN2) + 4N2(N1N2) (AN1).                      (50)  



 45 

ɺʚʦʜʷ ʚʤʝʩʪʦ ʦʨʪʦʚ ʥʘʧʨʘʚʣʝʥʠʡ ʜʚʫʭ ʥʦʨʤʘʣʝʡ N1 ʠ N2 ʧʘʨʳ ʟʝʨʢʘʣ 

ʦʨʪ p ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʙʨʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʧʝʨʝʩʝʯʝʥʠʝʤ ʵʪʠʭ ʟʝʨʢʘʣ, ʠ ʫʛʦʣ ů 

ʤʝʞʜʫ ʟʝʨʢʘʣʘʤʠ, ʬʦʨʤʫʣʫ (50) ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʢ ʚʠʜʫ [6, ʏ.I, ʩʪʨ. 

103]       

A" = Acos 2ů + 2p (Ap) sin2ů ï [Ap] sin 2ů.                                   (51) 

ʆʨʪ p ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʙʨʘ ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ ʠ ʫʛʦʣ ů ʤʝʞʜʫ ʟʝʨʢʘʣʘʤʠ 

ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʦʨʪʘʤ N1 ʠ N2 ʥʦʨʤʘʣʝʡ ʟʝʨʢʘʣ ʠʟ ʩʣʝʜʫʶʱʠʭ ʬʦʨʤʫʣ:   

p = 
[ ]

;
sin

21

s

NN
-        ʩosů = ï N1N2 .                                                    (52)           

ʋʛʦʣ ů ʤʝʞʜʫ ʟʝʨʢʘʣʘʤʠ ʩʯʠʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʝʩʣʠ ʦʪ ʧʝʨʚʦʛʦ ʧʦ 

ʭʦʜʫ ʣʫʯʘ ʟʝʨʢʘʣʘ ʢʦ ʚʪʦʨʦʤʫ ʦʥ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. 

ɺʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʨʪʦʚ A ʠ B ʚʳʨʘʞʘʝʪʩʷ ʚʝʢʪʦʨʦʤ, ʜʣʠʥʘ 

ʢʦʪʦʨʦʛʦ ʯʠʩʣʝʥʥʦ ʨʘʚʥʘ ʧʣʦʱʘʜʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʵʪʠʭ 

ʦʨʪʘʭ, ʧʨʠʚʝʜʸʥʥʳʭ ʢ ʦʙʱʝʤʫ ʥʘʯʘʣʫ. ʕʪʦʪ ʚʝʢʪʦʨ ʥʘʧʨʘʚʣʝʥ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʦʨʪʘʤ   A ʠ B ʚ ʪʫ ʩʪʦʨʦʥʫ, ʦʪʢʫʜʘ ʢʨʘʪʯʘʡʰʠʡ ʧʦʚʦʨʦʪ  

ʦʪ   A ʢ B ʢʘʞʝʪʩʷ ʥʘʙʣʶʜʘʪʝʣʶ, ʩʤʦʪʨʷʱʝʤʫ ʩ ʫʢʘʟʘʥʥʦʡ ʩʪʦʨʦʥʳ, 

ʩʦʚʝʨʰʘʝʤʳʤ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. ɺ ʨʘʟʚʸʨʥʫʪʦʤ ʚʠʜʝ ʵʪʦ ʚʝʢʪʦʨʥʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

[ ] ( ) ( )+-+-== jBABAiBABA

BBB

AAA

kji

AB ZXXZYZZY

ZYX

ZYX
 

( ).kBABA XYYX -+  

ʄʦʜʫʣʴ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʨʪʦʚ ʨʘʚʝʥ 

[ ] ( ) ( ).sinsin BABABAAB ØØ ==
 
 

ʇʨʠ ʪʨʸʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʪʨʘʞʝʥʠʷʭ ʣʫʯʘ ʦʪ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣ ʩ 

ʦʨʪʘʤʠ ʥʘʧʨʘʚʣʝʥʠʷ ʥʦʨʤʘʣʝʡ N1, N2 , ʠ N3 ʜʣʷ ʦʨʪʘ A'' '  ʥʘʧʨʘʚʣʝʥʠʷ 

ʚʳʭʦʜʷʱʝʛʦ ʣʫʯʘ, ʪʨʠʞʜʳ ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (47), ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʚʳʨʘʞʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʫʞʝ ʚʦʩʝʤʴ ʩʣʘʛʘʝʤʳʭ [2, ʩʪʨ.13, (5)]. 

ɺʳʨʘʞʝʥʠʝ ʜʣʷ ʪʦʛʦ ʞʝ ʦʨʪʘ Ak  (ʛʜʝ kï ʯʠʩʣʦ ʦʪʨʘʞʝʥʠʡ ʚ ʧʣʦʩʢʠʭ 

ʟʝʨʢʘʣʘʭ) ʤʦʞʥʦ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʠʟ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʫʣʳ ʚʠʜʘ 
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AMA                                           (53)   

ʛʜʝ Mk  ï ʤʘʪʨʠʮʘ ʜʝʡʩʪʚʠʷ ʟʝʨʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʠʟ ʜʝʚʷʪʠ 

ʵʣʝʤʝʥʪʦʚ m11, m12, é, m33 ʠ ʟʘʧʠʩʘʥʥʘʷ ʚ ʪʝʭ ʞʝ ʦʩʷʭ ʢʦʦʨʜʠʥʘʪ, ʚ 

ʢʦʪʦʨʳʭ ʟʘʜʘʥ ʦʨʪ A ʥʘʧʨʘʚʣʝʥʠʷ ʧʘʜʘʶʱʝʛʦ ʣʫʯʘ.  

ʇʝʨʝʤʥʦʞʝʥʠʝ ʤʘʪʨʠʮ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʠʟʚʝʩʪʥʦʤʫ ʧʨʘʚʠʣʫ çʩʪʨʦʢʠ ʥʘ 

ʩʪʦʣʙʮʳè. ʄʘʪʨʠʮʘ ʜʝʡʩʪʚʠʷ ʟʝʨʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʚʘʜʨʘʪʥʘʷ, ʘ ʤʘʪʨʠʮʘ 

ʦʨʪʘ ɸ - ʦʜʥʦʩʪʦʣʙʮʦʚʘ.̫ ʇʦʩʣʝ ʧʝʨʝʤʥʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʵʪʠʭ ʤʘʪʨʠʮ 

ʩʥʦʚʘ ʧʦʣʫʯʠʤ ʦʜʥʦʩʪʦʣʙʮʦʚʫʶ ʤʘʪʨʠʮʫ ʜʣʷ ʦʨʪʘ ʣʫʯʘ, ʦʪʨʘʞʸʥʥʦʛʦ k ʨʘʟ ʚ 

ʩʠʩʪʝʤʝ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣ: 
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A       (54) 

ʄʘʪʨʠʮʫ M'  ʜʝʡʩʪʚʠʷ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ 

ʩʣʝʜʫʶʱʝʛʦ ʨʘʚʝʥʩʪʚʘ: A' = Aï2N(AN) = M'A 
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M              (55)  

ɿʜʝʩʴ NX, NY , NZ ï  ʧʨʦʝʢʮʠʠ ʦʨʪʘ N ʥʘʧʨʘʚʣʝʥʠʷ ʥʦʨʤʘʣʠ ʟʝʨʢʘʣʘ ʥʘ ʦʩʠ 

XYZ ʧʨʦʠʟʚʦʣʴʥʦʡ ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ.  

ʄʘʪʨʠʮʫ M''  ʜʝʡʩʪʚʠʷ ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ ʚ ʦʙʱʝʤ ʚʠʜʝ ï ʚ 

ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʝ ʦʩʝʡ XYZ ï ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʤʘʪʨʠʮ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʪʨʘʞʘʶʱʠʭ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣ: 
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M                                                                              (56) 
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ɺ ʜʚʫʭ ʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ, ʢʦʛʜʘ 
A90=s ʠ  0=s , 

ʤʘʪʨʠʮʘ M'' ʦʙʱʝʛʦ ʚʠʜʘ ʫʧʨʦʱʘʝʪʩʷ. ɼʣʷ ʤʘʪʨʠʮʳ ʜʝʡʩʪʚʠʷ 

ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʟʝʨʢʘʣʘ  (
A90=s ) ʧʦʣʫʯʠʤ 
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M As
                                          (57) 

ʀʟ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʤʘʪʨʠʮʳ ʩ ʬʦʨʤʫʣʦʡ (55) ʟʘʤʝʯʘʝʤ, ʯʪʦ 

ʤʘʪʨʠʮʘ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʟʝʨʢʘʣʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʘʪʨʠʮʳ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ 

ʣʠʰʴ ʦʙʨʘʪʥʳʤ ʟʥʘʢʦʤ, ʝʩʣʠ ʧʨʠʥʷʪʴ ʦʨʪ p ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʙʨʘ ʫʛʣʦʚʦʛʦ 
ʟʝʨʢʘʣʘ ʟʘ ʦʨʪ Nʕ ʥʦʨʤʘʣʠ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʢ ʫʢʘʟʘʥʥʦʤʫ ʨʝʙʨʫ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʧʨʷʤʦʫʛʦʣʴʥʦʝ ʟʝʨʢʘʣʦ (ʥʘʧʨʠʤʝʨ, ʢʨʳʰʘ ʧʨʠʟʤʳ) ʦʪʨʘʞʘʝʪ ʧʘʜʘʶʱʠʝ 

ʣʫʯʠ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʣʦʩʢʦʝ ʟʝʨʢʘʣʦ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʝ ʢ ʨʝʙʨʫ, ʝʩʣʠ ʟʥʘʢʠ ʫ 

ʚʩʝʭ ʦʨʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʝʜʤʝʪʦʚ ʟʘʤʝʥʠʪʴ ʥʘ ʦʙʨʘʪʥʳʝ. ʊʘʢʘʷ ʟʘʤʝʥʘ 

ʢʨʳʰʠ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʧʦ ʜʝʡʩʪʚʠʶ ʟʝʨʢʘʣʦʤ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ ʢ ʝʸ 

ʨʝʙʨʫ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʧʦʥʠʤʘʥʠʝ ʜʝʡʩʪʚʠʷ ʠ ʶʩʪʠʨʦʚʢʠ ʧʨʠʟʤ ʩ 

ʢʨʳʰʝʡ, ʘ ʪʘʢʞʝ ʠ ʨʘʩʯʸʪʳ. 

ɼʣʷ ʟʝʨʢʘʣʴʥʦʛʦ ʨʦʤʙʘ ʠʣʠ ʨʦʤʙ-ʧʨʠʟʤʳ (0=s ) ʠʟ ʬʦʨʤʫʣʳ (56) 

ʥʘʡʜʸʤ 

,

100

010

001

" 0 EM =
ö
ö
ö

÷

õ

æ
æ
æ

ç

å
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ʪ. ʝ. ʤʘʪʨʠʮʘ ʠʭ ʜʝʡʩʪʚʠʷ ʨʘʚʥʘ ʝʜʠʥʠʯʥʦʡ; ʦʙʝ ʩʠʩʪʝʤʳ ʥʝ ʠʟʤʝʥʷʶʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʦʪʨʘʞʸʥʥʳʭ ʣʫʯʝʡ.   

ʄʘʪʨʠʮʫ  M'''  ʩʠʩʪʝʤʳ ʪʨʸʭ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣ 1, 2 ʠ 3 ʤʦʞʥʦ ʥʘʡʪʠ ʢʘʢ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʘʪʨʠʮ ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʟʝʨʢʘʣ, ʠʣʠ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʘʪʨʠʮʳ 

ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ 1,2 ʥʘ ʤʘʪʨʠʮʫ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ 3, ʠʣʠ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʤʘʪʨʠʮʳ ʧʝʨʚʦʛʦ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ ʥʘ ʤʘʪʨʠʮʫ ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ 2, 3, ʪ.ʝ. 

.'""'''''" 123123123123 MMMMMMMM ===                                 (59) 

ɺ ʪʨʸʭ ʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, 

ʤʘʪʨʠʮʘ ʩʠʩʪʝʤʳ ʪʨʸʭ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣ ʙʫʜʝʪ ʠʤʝʪʴ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʚʠʜ. 

1. ʋ ʧʨʠʟʤʳ ʩ ʜʚʫʤʷ ʦʪʨʘʞʘʶʱʠʤʠ ʛʨʘʥʷʤʠ, ʥʘ ʦʜʥʦʡ ʠʟ ʢʦʪʦʨʳʭ 

ʥʘʥʝʩʝʥʘ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʢʨʳʰʘ (ʧʨʠʟʤʳ ʪʠʧʘ ɹʢʋ), ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ (57) 

ʢʨʳʰʫ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʧʣʦʩʢʠʤ ʟʝʨʢʘʣʦʤ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ ʢ ʝʸ ʨʝʙʨʫ, ʠ ʧʨʠʟʤʫ ʩ ʢʨʳʰʝʡ ʧʨʠʚʝʩʪʠ ʢ 
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ʵʢʚʠʚʘʣʝʥʪʥʦʤʫ ʫʛʣʦʚʦʤʫ ʟʝʨʢʘʣʫ ʩ ʫʛʣʦʤ ůʕ = ů ï 90Á, ʨʝʙʨʦ ʢʦʪʦʨʦʛʦ 

ʥʘʧʨʘʚʣʝʥʦ ʧʦ ʨʝʙʨʫ ʠʩʭʦʜʥʦʡ ʧʨʠʟʤʳ (ʪʠʧʘ ɹʋ ʙʝʟ ʢʨʳʰʠ) ʩ ʫʛʣʦʤ ů 

ʤʝʞʜʫ ʦʪʨʘʞʘʶʱʠʤʠ ʛʨʘʥʷʤʠ. ʄʘʪʨʠʮʫ M''' ʜʝʡʩʪʚʠʷ ʪʘʢʦʡ ʧʨʠʟʤʳ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʠʟ ʤʘʪʨʠʮʳ M''  ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ ʧʦ ʬʦʨʤʫʣʝ (56), ʚ ʢʦʪʦʨʫʶ 

ʚʤʝʩʪʦ ʫʛʣʘ ů ʠʩʭʦʜʥʦʡ ʧʨʠʟʤʳ ʩʣʝʜʫʝʪ ʣʠʰʴ ʧʦʜʩʪʘʚʠʪʴ ʫʛʦʣ   ůʕ =ů ï 90Á , 

ʘ ʚ ʢʘʯʝʩʪʚʝ ʦʨʪʘ p ʨʝʙʨʘ ʧʨʠʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʙʨʘ ʠʩʭʦʜʥʦʡ ʧʨʠʟʤʳ, 

ʟʘʤʝʥʠʚ ʟʥʘʢ ʤʘʪʨʠʮʳ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ. 

2. ʋ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʠʵʜʨʘ ʟʝʨʢʘʣ ʠʣʠ ʫʛʦʣʢʦʚʦʛʦ ʦʪʨʘʞʘʪʝʣʷ 

(ʩʚʝʪʦʚʦʟʚʨʘʱʘʪʝʣʷ) ʚʩʝ ʪʨʠ ʦʪʨʘʞʘʶʱʠʝ ʧʣʦʩʢʦʩʪʠ ʚʟʘʠʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ (ů = 90Á), ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ůʕ = ů ï 90Á = 0. ʇʦʜʩʪʘʚʣʷʷ  

ůʕ = 0 ʚ ʤʘʪʨʠʮʫ M'' ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ  ʧʦ ʬʦʨʤʫʣʝ (56) ʠ ʠʟʤʝʥʷʷ ʟʥʘʢ 

ʤʘʪʨʠʮʳ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ, ʧʦʣʫʯʘʝʤ 
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ɺ ʦʪʣʠʯʠʝ ʦʪ ʟʝʨʢʘʣʴʥʦʛʦ ʨʦʤʙʘ, ʩʚʝʪʦʚʦʟʚʨʘʱʘʪʝʣʠ ʠʤʝʶʪ 

ʝʜʠʥʠʯʥʫʶ ʤʘʪʨʠʮʫ ʜʝʡʩʪʚʠʷ, ʥʦ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʥʘʢʦʤ, ʪ. ʝ. 

ʩʚʝʪʦʚʦʟʚʨʘʱʘʪʝʣʴ ʧʨʠ ʦʪʨʘʞʝʥʠʠ ʧʨʝʦʙʨʘʟʫʝʪ ʥʘʧʨʘʚʣʝʥʠʷ ʚʩʝʭ ʧʘʜʘʶʱʠʭ 

ʣʫʯʝʡ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ. 

3. ʊʨʠ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʢ ʦʙʱʝʡ ʧʣʦʩʢʦʩʪʠ, ʘ ʠʭ 

ʥʦʨʤʘʣʠ ʢʦʤʧʣʘʥʘʨʥʳ. ʊʘʢʦʚʳ, ʥʘʧʨʠʤʝʨ, ʧʨʠʟʤʳ ʩ ʪʨʝʤʷ ʦʪʨʘʞʝʥʠʷʤʠ ʚ 

ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ï ʧʨʠʟʤʳ ɸʙʙʝ, ʐʤʠʜʪʘ, ɺʈ-180Á ʠ ʜʨ. ɺ ʩʧʨʘʚʦʯʥʠʢʝ [2] 

ʜʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʩʠʩʪʝʤʘ ʪʨʸʭ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣ ʩ ʢʦʤʧʣʘʥʘʨʥʳʤʠ 

ʥʦʨʤʘʣʷʤʠ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʭʦʜʝ ʣʫʯʝʡ ʵʢʚʠʚʘʣʝʥʪʥʘ ʦʜʥʦʤʫ ʧʣʦʩʢʦʤʫ 

ʟʝʨʢʘʣʫ, ʥʦʨʤʘʣʴ Nʕ ʢʦʪʦʨʦʛʦ ʢʦʤʧʣʘʥʘʨʥʘ ʥʦʨʤʘʣʷʤ ʩʠʩʪʝʤʳ ʠ ʧʦʚʸʨʥʫʪʘ 

ʢ ʥʦʨʤʘʣʠ ʪʨʝʪʴʝʛʦ ʟʝʨʢʘʣʘ ʥʘ ʫʛʦʣ 180Á + ů21, ʛʜʝ ů21 ï ʜʚʫʛʨʘʥʥʳʡ ʫʛʦʣ 

ʤʝʞʜʫ ʚʪʦʨʳʤ ʠ ʧʝʨʚʳʤ ʟʝʨʢʘʣʘʤʠ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʳ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʫʛʦʣ 

ů ʤʝʞʜʫ ʟʝʨʢʘʣʘʤʠ ʩʯʠʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʝʩʣʠ ʦʪ ʧʝʨʚʦʛʦ ʧʦ ʭʦʜʫ ʣʫʯʘ 

ʟʝʨʢʘʣʘ ʢʦ ʚʪʦʨʦʤʫ ʦʥ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ 

ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. ʂʨʦʤʝ ʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʝʨʢʘʣʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʜʚʫʩʪʦʨʦʥʥʝʡ ʦʪʨʘʞʘʶʱʝʡ ʧʣʦʩʢʦʩʪʠ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʤʘʪʨʠʯʥʳʝ ʚʳʨʘʞʝʥʠʷ ʥʝ ʙʫʜʫʪ ʠʟʤʝʥʷʪʴʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʠ Z0 (ʢʦʪʦʨʫʶ ʤʳ ʚʩʝʛʜʘ ʦʨʠʝʥʪʠʨʦʚʘʣʠ ʧʦ ʥʦʨʤʘʣʠ ʢ 

ʦʪʨʘʞʘʶʱʝʡ ʧʣʦʩʢʦʩʪʠ) ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ.   

ɺ ʩʚʷʟʠ ʩ ʧʦʩʣʝʜʥʠʤ ʟʘʤʝʯʘʥʠʝʤ ʧʨʠ ʦʪʳʩʢʘʥʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʦʨʪʘ Nʕ 

ʥʦʨʤʘʣʠ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʟʝʨʢʘʣʘ (ʜʣʷ ʩʣʫʯʘʷ ʪʨʸʭ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣ ʩ 

ʢʦʤʧʣʘʥʘʨʥʳʤʠ ʥʦʨʤʘʣʷʤʠ) ʠʥʦʛʜʘ ʩʣʝʜʦʚʘʣʦ ʙʳ ʦʪʢʣʘʜʳʚʘʪʴ ʦʪ ʦʨʪʘ N3  

ʥʝ ʫʛʦʣ 180Á + ů21 , ʘ ʫʛʦʣ ʥʘ 180Á ʙʦʣʴʰʠʡ ʠʣʠ ʥʘ ʩʪʦʣʴʢʦ ʞʝ ʤʝʥʴʰʠʡ, ʪ.ʝ. 
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ʫʛʦʣ 360Á + ů21  ʠʣʠ ʫʛʦʣ ů21 , ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʦʨʪʘ  Nʕ ʥʦʨʤʘʣʠ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʟʝʨʢʘʣʘ. 

ʉʠʩʪʝʤʫ ʯʝʪʳʨʸʭ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʭʦʜʝ ʣʫʯʝʡ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ɸ.ʀ. ʊʫʜʦʨʦʚʩʢʠʤ [6], ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʵʢʚʠʚʘʣʝʥʪʥʦʤʫ 

ʫʛʣʦʚʦʤʫ ʟʝʨʢʘʣʫ ʩ ʫʛʣʦʤ ůʕ ʠ ʦʨʪʦʤ pʕ  ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʙʨʘ. ʇʨʠʯʸʤ ʫʛʦʣ ůʕ 

ʤʦʞʥʦ ʥʘʡʪʠ ʠʟ ʬʦʨʤʫʣʳ 

cos ůʕ = cos ů12 cos ů34 ï sin ů12 sin ů34 cosű ,                                      (61) 

ʘ ʦʨʪ pʕ  ï  ʠʟ ʚʳʨʘʞʝʥʠʷ 

pʕ sin ůʕ= p12 sin ů12 cos ů34 + p34 cos ů12 sin ů34 ï  [p12p34 ] sin ů12 sin ů34 , 

                                                                                                                          (62)  

ʛʜʝ  ů12, ů34 - ʫʛʣʳ  ʤʝʞʜʫ   ʟʝʨʢʘʣʘʤʠ 1 ʠ 2, 3 ʠ 4;  p12 , p34 - ʦʨʪʳ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʸʙʝʨ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʘʨʳ ʟʝʨʢʘʣ;  ű ï ʫʛʦʣ ʤʝʞʜʫ ʨʸʙʨʘʤʠ 

ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʘʨʳ ʟʝʨʢʘʣ.  

ʇʦʣʴʟʫʷʩʴ ʬʦʨʤʫʣʘʤʠ (61) ʠ (62) ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ,  ʣʝʛʢʦ ʥʘʡʪʠ 

ʵʢʚʠʚʘʣʝʥʪ ʧʨʠʟʤʝʥʥʦʡ ʦʙʦʨʘʯʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʄʘʣʘʬʝʝʚʘ ï ʇʦʨʨʦ 1 

ʨʦʜʘ. ɼʚʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʧʨʠʟʤʳ ʪʠʧʘ ɹʈ-180Á, ʦʙʨʘʱʸʥʥʳʝ ʜʨʫʛ ʢ ʜʨʫʛʫ 

ʛʠʧʦʪʝʥʫʟʥʳʤʠ ʛʨʘʥʷʤʠ ʠ ʨʘʟʚʸʨʥʫʪʳʝ ʛʣʘʚʥʳʤʠ ʩʝʯʝʥʠʷʤʠ ʧʦʜ ʫʛʣʦʤ 90Á 

ʜʨʫʛ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʫ, ʦʙʨʘʟʫʶʪ ʵʪʫ ʦʙʦʨʘʯʠʚʘʶʱʫʶ ʩʠʩʪʝʤʫ.   

ɺʳʙʝʨʝʤ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ XYZ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ p12 = i,      p34 

= j , A= k, ʪʦ ʝʩʪʴ ʦʨʪ ʥʘʧʨʘʚʣʝʥʠʷ ʧʘʜʘʶʱʝʛʦ ʣʫʯʘ ʧʘʨʘʣʣʝʣʝʥ ʦʩʠ Z. ʊʦʛʜʘ 

ʜʣʷ ʪʘʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʠʟʤ ʩʠʩʪʝʤʳ ʄʘʣʘʬʝʝʚʘ ï ʇʦʨʨʦ  1 ʨʦʜʘ ʤʦʞʥʦ 

ʥʘʧʠʩʘʪʴ ů12 = ů34 = ï 90Á , ʘ ű = 90Á. ʇʦʜʩʪʘʚʣʷʷ ʵʪʠ ʚʝʣʠʯʠʥʳ ʚ ʬʦʨʤʫʣʳ 

(61) ʠ (62), ʩʨʘʟʫ ʞʝ ʥʘʡʜʸʤ  cos ůʕ= 0, ʦʪʢʫʜʘ  ůʕ = 90Á, ʠ 

 

pʕ = ï [p12p34] = .
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʟʤʝʥʥʘʷ ʦʙʦʨʘʯʠʚʘʶʱʘʷ ʩʠʩʪʝʤʘ ʄʘʣʘʬʝʝʚʘ-ʇʦʨʨʦ  

1-ʛʦ ʨʦʜʘ ʧʨʠʚʦʜʠʪʩʷ ʢ ʧʨʷʤʦʫʛʦʣʴʥʦʤʫ ʟʝʨʢʘʣʫ, ʨʝʙʨʦ ʢʦʪʦʨʦʛʦ 

ʥʘʧʨʘʚʣʝʥʦ ʧʦ ʦʩʠ Z. ɺ ʩʧʨʘʚʦʯʥʠʢʝ [2] ʜʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʠ ʧʨʠʟʤʝʥʥʘʷ 

ʩʠʩʪʝʤʘ ʄʘʣʘʬʝʝʚʘ-ʇʦʨʨʦ 2-ʛʦ ʨʦʜʘ, ʢʘʢ ʠ ʚʦʦʙʱʝ ʣʶʙʘʷ ʦʙʦʨʘʯʠʚʘʶʱʘʷ 

ʧʨʠʟʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʭʦʜʝ ʣʫʯʝʡ ʵʢʚʠʚʘʣʝʥʪʥʘ ʧʦ ʩʚʦʝʤʫ 

ʜʝʡʩʪʚʠʶ ʧʨʷʤʦʫʛʦʣʴʥʦʤʫ ʟʝʨʢʘʣʫ.  

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʩʠʩʪʝʤʘ ʧʷʪʠ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣ ʩ ʢʦʤʧʣʘʥʘʨʥʳʤʠ 

ʥʦʨʤʘʣʷʤʠ. ʂ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʦʪʥʦʩʠʪʩʷ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʘʷ ʧʨʠʟʤʘ ʇʝʭʘʥʘ, 
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ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʦʣʫʧʝʥʪʘʧʨʠʟʤʳ ʠ ʧʨʠʟʤʳ ʐʤʠʜʪʘ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ 

ʫʧʦʤʷʥʫʪʦʤ ʚʳʰʝ ʩʧʨʘʚʦʯʥʠʢʝ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʭʦʜʝ ʣʫʯʝʡ 

ʵʢʚʠʚʘʣʝʥʪʥʘ ʦʜʥʦʤʫ ʧʣʦʩʢʦʤʫ ʟʝʨʢʘʣʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʛʣʘʚʥʦʤʫ 

ʩʝʯʝʥʠʶ ʧʨʠʟʤ, ʘ ʪʘʢʞʝ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʛʨʘʥʷʤ. 

ʄʘʪʨʠʮʫ M''ʢʣ ʧʨʝʣʦʤʣʷʶʱʝʛʦ ʢʣʠʥʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʤʘʪʨʠʮʳ M'' 

ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ, ʝʩʣʠ ʚʤʝʩʪʦ ʫʛʣʘ ů ʤʝʞʜʫ ʟʝʨʢʘʣʘʤʠ ʧʦʩʣʝʜʥʝʛʦ 

ʧʦʜʩʪʘʚʠʪʴ ʧʦʣʦʚʠʥʫ ʫʛʣʘ ʧʦʚʦʨʦʪʘ 2y  ʧʨʝʣʦʤʣʝʥʥʦʛʦ (ʚʳʭʦʜʷʱʝʛʦ) ʣʫʯʘ 

ʚʦʢʨʫʛ ʨʝʙʨʘ ʢʣʠʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʘʜʘʶʱʝʤʫ (ʚʭʦʜʷʱʝʤʫ) ʣʫʯʫ. ʕʪʦʪ 

ʫʛʦʣ y ʜʣʷ ʢʣʠʥʘ ʩ ʤʘʣʳʤ ʧʨʝʣʦʤʣʷʶʱʠʤ ʫʛʣʦʤ q ʨʘʚʝʥ 
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ɿʥʘʯʝʥʠʝ ʫʛʣʘ y ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ (ʧʨʠ ʤʘʣʳʭ ʫʛʣʘʭ q ʠ ʫʛʣʘʭ 

ʧʘʜʝʥʠʷ e ʥʝ ʙʦʣʝʝ 45Á) ʟʘʚʠʩʠʪ ʣʠʰʴ ʦʪ ʟʥʘʯʝʥʠʷ ʫʛʣʘ ʧʘʜʝʥʠʷ e ʣʫʯʘ ʥʘ 

ʢʣʠʥ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʦʨʠʝʥʪʠʨʦʚʢʠ ʧʣʦʩʢʦʩʪʠ ʧʘʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʛʣʘʚʥʦʛʦ ʩʝʯʝʥʠʷ ʢʣʠʥʘ.  

5.2  ʈʘʩʯʸʪʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʩʭʦʜʷʱʝʛʦʩʷ ʭʦʜʘ ʣʫʯʝʡ  

ʈʘʩʩʤʦʪʨʠʤ ʚʥʘʯʘʣʝ ʚʣʠʷʥʠʝ ʧʦʩʪʫʧʘʪʝʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʧʣʦʩʢʦʛʦ ʠ 

ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣ, ʦʪʤʝʪʠʚ, ʯʪʦ ʚ ʧʘʨʘʣʣʝʣʴʥʦʤ ʭʦʜʝ ʣʫʯʝʡ ʪʘʢʠʝ ʧʦʜʚʠʞʢʠ 

ʟʝʨʢʘʣ ʠ ʧʨʠʟʤ ʩ ʧʣʦʩʢʠʤʠ ʨʘʙʦʯʠʤʠ ʛʨʘʥʷʤʠ ʥʝʜʝʡʩʪʚʝʥʥʳ: ʦʥʠ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʣʠʰʴ ʢ ʩʨʝʟʘʥʠʶ ʧʫʯʢʦʚ ʣʫʯʝʡ, ʥʦ ʥʝ ʚʣʠʷʶʪ ʥʠ ʥʘ ʭʦʜ ʣʫʯʝʡ, ʥʠ 

ʥʘ ʧʦʣʦʞʝʥʠʝ ʠ ʦʨʠʝʥʪʠʨʦʚʢʫ ʠʟʦʙʨʘʞʝʥʠʷ. 

 
ʈʠʩ. 15 ɺʣʠʷʥʠʝ ʩʤʝʱʝʥʠʷ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ ʥʘ ʨʘʩʬʦʢʫʩʠʨʦʚʢʫ ʠ 

ʧʦʧʝʨʝʯʥʳʡ ʩʜʚʠʛ ʠʟʦʙʨʘʞʝʥʠʷ 
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ʉʤʝʱʝʥʠʝ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ ɿ ʥʘ ʚʝʣʠʯʠʥʫ ȹz0  ʚʜʦʣʴ ʥʦʨʤʘʣʠ N ʢ 

ʦʪʨʘʞʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʟʳʚʘʝʪ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠ ʨʘʩʬʦʢʫʩʠʨʦʚʢʫ ȹl ʠ 

ʧʦʧʝʨʝʯʥʳʡ ʩʜʚʠʛ t  ʠʟʦʙʨʘʞʝʥʠʷ T', ʧʨʠʯʸʤ (ʨʠʩ. 15): 

ȹl= 2 ȹz0 cos Ů0 ; 

t = 2 ȹz0 sin Ů0 .                                                                                       (64) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʣʠʷʥʠʝ ʩʤʝʱʝʥʠʷ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʘ 

ʧʘʜʝʥʠʷ Ů0 ʛʣʘʚʥʦʛʦ ʣʫʯʘ: ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ Ů0 ʚʦʟʨʘʩʪʘʝʪ ʚʝʣʠʯʠʥʘ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʜʚʠʛʘ ʠʟʦʙʨʘʞʝʥʠʷ t ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʨʘʩʬʦʢʫʩʠʨʦʚʢʠ 

ȹl. ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʠ ʨʘʩʬʦʢʫʩʠʨʦʚʢʘ ʠ ʩʜʚʠʛ ʠʟʦʙʨʘʞʝʥʠʷ 

ʧʨʦʠʩʭʦʜʷʪ ʚ ʩʪʦʨʦʥʫ ʩʤʝʱʝʥʠʷ ʟʝʨʢʘʣʘ, ʧʨʠ ʵʪʦʤ ʦʙʱʝʝ ʩʤʝʱʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚʜʦʣʴ ʥʦʨʤʘʣʠ N ʠ ʩʦʩʪʘʚʣʷʝʪ ʚʝʣʠʯʠʥʫ 2 ȹz0.  

ʉʤʝʱʝʥʠʝ ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ʛʣʘʚʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ ʚʝʣʠʯʠʥʫ ȹq ʧʦʜ ʫʛʣʦʤ J ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʧʘʜʘʶʱʝʛʦ 

ʣʫʯʘ (ʦʨʪ ɸ) ʚʳʟʳʚʘʝʪ ʨʘʩʬʦʢʫʩʠʨʦʚʢʫ ʠ ʧʦʧʝʨʝʯʥʳʡ ʩʜʚʠʛ ʠʟʦʙʨʘʞʝʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʘʤʠ (ʨʠʩ.16): 

ȹl =ï 2ȹq sin ů sin (ů + J),                                                                (65) 

t  = 2ȹq sin ů cos (ů+ J).                                                                    (66)  

 

ʈʠʩ.16. ɺʣʠʷʥʠʝ ʩʤʝʱʝʥʠʷ ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ ʥʘ ʨʘʩʬʦʢʫʩʠʨʦʚʢʫ ʠ 

ʧʦʧʝʨʝʯʥʳʡ ʩʜʚʠʛ ʠʟʦʙʨʘʞʝʥʠʷ 

ʇʦʣʫʯʝʥʥʳʝ ʬʦʨʤʫʣʳ ʧʦʟʚʦʣʷʶʪ ʥʘʡʪʠ ʜʚʘ ʦʩʦʙʳʭ ʚʟʘʠʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: ʧʨʠ ʩʤʝʱʝʥʠʠ ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ ʚʜʦʣʴ 
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ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʚʦʟʥʠʢʘʝʪ ʥʘʠʙʦʣʴʰʘʷ ʚʦʟʤʦʞʥʘʷ ʨʘʩʬʦʢʫʩʠʨʦʚʢʘ 

ʠʟʦʙʨʘʞʝʥʠʷ ʙʝʟ ʜʝʮʝʥʪʨʠʨʦʚʢʠ ï ȹlmax , t = 0, ʘ ʧʨʠ ʩʤʝʱʝʥʠʠ ʚʜʦʣʴ 

ʜʨʫʛʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʥʘʠʙʦʣʴʰʘʷ ʜʝʮʝʥʪʨʠʨʦʚʢʘ ï ʩʜʚʠʛ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʥʦ ʙʝʟ ʨʘʩʬʦʢʫʩʠʨʦʚʢʠ ï ȹl= 0,  tmax.  ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʚ 

ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʧʦʣʦʞʠʚ t = 0, ʥʘʡʪʠ ʦʩʦʙʦʝ ʥʘʧʨʘʚʣʝʥʠʝ I ï I , 

ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʝ ʫʛʣʦʤ JI = 90Á ï ů, ʘ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʧʦʣʦʞʠʚ 0=Dl , 

ʥʘʡʪʠ ʦʩʦʙʦʝ ʥʘʧʨʘʚʣʝʥʠʝ II  ï II  , ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʝ ʫʛʣʦʤ  JII = ï ů. ɼʣʷ 

ʫʢʘʟʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʤʝʱʝʥʠʡ ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ 

ȹlmax = ï 2ȹq sin ů, 

tmax  = 2 ȹq sin ů.  

ʆʩʦʙʦʝ ʥʘʧʨʘʚʣʝʥʠʝ II ï II ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʙʠʩʩʝʢʪʨʠʩʳ ʫʛʣʘ, 

ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʧʘʜʘʶʱʠʤ (ʦʨʪ ɸ) ʠ ʚʳʭʦʜʷʱʠʤ (ʦʨʪ A'') ʣʫʯʘʤʠ, ʘ 

ʥʘʧʨʘʚʣʝʥʠʝ I ï I ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʵʪʦʡ ʙʠʩʩʝʢʪʨʠʩʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʧʦʣʦʞʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʦʩʦʙʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʘʜʘʶʱʠʭ ʣʫʯʝʡ, ʘ ʥʝ ʦʪ ʧʦʣʦʞʝʥʠʷ ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ. ʄʦʞʥʦ 

ʧʦʢʘʟʘʪʴ [1], ʯʪʦ ʦʩʦʙʳʝ ʥʘʧʨʘʚʣʝʥʠʷ IïI (ʥʘʠʙʦʣʴʰʝʡ ʨʘʩʬʦʢʫʩʠʨʦʚʢʠ 

ȹlmax) ʠ IIïII  (ʥʘʠʙʦʣʴʰʝʛʦ ʩʜʚʠʛʘ tmax) ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʚ ʧʨʠʟʤʘʭ ʩ ʢʨʳʰʝʡ 

ʪʠʧʘ ɹʢʋ ʧʨʠ ʩʤʝʱʝʥʠʷʭ ʚ ʧʣʦʩʢʦʩʪʠ ʛʣʘʚʥʦʛʦ ʩʝʯʝʥʠʷ ʠʩʭʦʜʥʦʡ ʧʨʠʟʤʳ 

ʪʠʧʘ ɹʋ ʠ ʩ ʪʝʤʠ ʞʝ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʚʣʠʷʥʠʷ.   

ʅʘʧʠʰʝʤ ʪʝʧʝʨʴ ʬʦʨʤʫʣʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʣʫʯʘ ʠ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʦʪʨʘʞʸʥʥʳʭ ʦʪ ʩʠʩʪʝʤʳ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣ, ʢʦʪʦʨʘʷ ʥʝ ʪʦʣʴʢʦ 

ʩʤʝʱʘʝʪʩʷ, ʥʦ ʠ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʚ ʩʭʦʜʷʱʝʤʩʷ ʭʦʜʝ ʣʫʯʝʡ ʚʦʢʨʫʛ ʦʩʠ, 

ʧʨʦʠʟʚʦʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʙʦʟʥʘʯʘʷ ʩʠʤʚʦʣʦʤ ɟk 

ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʠʟʦʙʨʘʞʝʥʠʷ ʊk ʪʦʯʢʠ ʧʨʝʜʤʝʪʘ ʊ, ʦʪʨʘʞʸʥʥʦʡ k ʨʘʟ ʚ 

ʩʠʩʪʝʤʝ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʜʚʠʞʥʦʛʦ ʧʦʣʶʩʘ ʆ, 

ʩʦʚʧʘʜʘʶʱʝʛʦ ʩ ʪʦʯʢʦʡ ʧʨʝʜʤʝʪʘ ʊ, ʜʣʷ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ rk ʪʝʢʫʱʝʡ ʪʦʯʢʠ 

ʦʪʨʘʞʸʥʥʦʛʦ ʣʫʯʘ ɸk, ʥʘʧʠʰʝʤ ʩʣʝʜʫʶʱʝʝ ʚʝʢʪʦʨʥʦʝ ʫʨʘʚʥʝʥʠʝ [2]: 

rk= ɟk + ɚɸk = ɟk + ɚʄkɸ,                                                                      (67) 

ʛʜʝ  ɸk - ʦʨʪ ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʭʦʜʷʱʝʛʦ ʣʫʯʘ, ʦʪʨʘʞʸʥʥʦʛʦ  k ʨʘʟ ʚ ʩʠʩʪʝʤʝ 

ʟʝʨʢʘʣ; ɸ ï ʦʨʪ ʥʘʧʨʘʚʣʝʥʠʷ ʧʘʜʘʶʱʝʛʦ ʣʫʯʘ; ʄk  - ʤʘʪʨʠʮʘ ʜʝʡʩʪʚʠʷ 

ʩʠʩʪʝʤʳ ʧʣʦʩʢʠʭ ʟʝʨʢʘʣ ʩ  k ʦʪʨʘʞʝʥʠʷʤʠ; ɚ ï ʧʝʨʝʤʝʥʥʳʡ ʩʢʘʣʷʨʥʳʡ 

ʤʥʦʞʠʪʝʣʴ. 

ɽʩʣʠ ʧʘʜʘʶʱʠʡ ʣʫʯ (ʦʨʪ ɸ) ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ ʧʨʝʜʤʝʪʘ ʊ, ʪʦ 

ʚʳʭʦʜʷʱʠʡ ʣʫʯ (ʦʨʪ ɸk) ʧʨʦʡʜʸʪ ʯʝʨʝʟ ʝʸ ʠʟʦʙʨʘʞʝʥʠʝ ʊk . ʂʦʵʬʬʠʮʠʝʥʪ ɚ 

ʤʦʞʥʦ ʥʘʡʪʠ ʠʟ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʟʘʜʘʯʠ. 

ɺʳʨʘʞʝʥʠʷ ʜʣʷ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ ʠʟʦʙʨʘʞʝʥʠʷ ʪʦʯʢʠ ʚ ʩʠʩʪʝʤʝ ʦʩʝʡ xyz 

ʠʤʝʶʪ ʚʠʜ [2]:               

ʜʣʷ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ  

ɟ' = (1 ï ʄ')r  + 2qN;                                                                             (68) 
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ʜʣʷ ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ 

          ɟ'' = (1 ï ʄ'')(r  + qp);                                                                            (69)                           

ʜʣʷ ʩʠʩʪʝʤʳ ʪʨʸʭ ʟʝʨʢʘʣ ʩ ʮʝʥʪʨʦʤ ʎ ʚ ʪʦʯʢʝ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ 

ɟ''' = (1 ï ʄ''') (r+ qʮ );                                                                         (70) 

ʛʜʝ  r  ï ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʥʝʧʦʜʚʠʞʥʦʡ ʪʦʯʢʠ ʉ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʡ ʚʨʘʱʘʝʪʩʷ 

ʢʘʞʜʘʷ ʠʟ ʟʝʨʢʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ʧʨʝʜʤʝʪʘ ʊ; qï

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʉ ʜʦ ʦʪʨʘʞʘʶʱʝʡ ʧʣʦʩʢʦʩʪʠ ʟʝʨʢʘʣʘ; N ï ʦʨʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʦʨʤʘʣʠ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ; qʨ ï ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʪʦʯʢʠ ʨʝʙʨʘ 

ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ, ʣʝʞʘʱʝʡ ʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝ, ʦʧʫʱʝʥʥʦʤ ʠʟ ʥʝʧʦʜʚʠʞʥʦʡ 

ʪʦʯʢʠ ʉ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʘʤʦʡ ʪʦʯʢʠ ʉ; qʮ ï ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʮʝʥʪʨʘ ʎ 

ʪʨʸʭʟʝʨʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʜʚʠʞʥʦʡ ʪʦʯʢʠ ʉ;  M', M'', M'''ï

ʤʘʪʨʠʮʳ ʜʝʡʩʪʚʠʷ ʧʣʦʩʢʦʛʦ, ʫʛʣʦʚʦʛʦ ʠ ʪʨʦʡʥʦʛʦ ʟʝʨʢʘʣʘ, ʢʦʪʦʨʳʝ ʜʘʶʪʩʷ 

ʬʦʨʤʫʣʘʤʠ (55), (56) ʠ (59) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

5.3  ɺʣʠʷʥʠʝ ʧʦʚʦʨʦʪʘ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ  

ʦʪʨʘʞʸʥʥʦʛʦ ʣʫʯʘ ʠ ʥʘʢʣʦʥ (ʧʦʚʦʨʦʪ) ʠʟʦʙʨʘʞʝʥʠʷ   

 

 
ʈʠʩ.17. ɺʣʠʷʥʠʝ ʧʦʚʦʨʦʪʘ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ ʥʘ ʦʪʢʣʦʥʝʥʠʝ 

ʦʪʨʘʞʸʥʥʦʛʦ ʣʫʯʘ 

ʅʘ ʨʠʩ. 17 ʚ ʩʠʩʪʝʤʝ ʥʝʧʦʜʚʠʞʥʳʭ ʦʩʝʡ xyz ʧʦʢʘʟʘʥʳ ʧʣʦʩʢʦʝ ʟʝʨʢʘʣʦ ʠ 

ʧʘʜʘʶʱʠʡ ʣʫʯ ɸ ʥʝʠʟʤʝʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜ ʫʛʣʦʤ ʧʘʜʝʥʠʷ Ů0 ʚ 

ʧʣʦʩʢʦʩʪʠ yz. ɺ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ ʟʝʨʢʘʣʦ ʩʦʚʧʘʜʘʝʪ ʩ ʧʣʦʩʢʦʩʪʴʶ xy, ʘ 

ʝʛʦ ʥʦʨʤʘʣʴ N0 ï cʦʩʴʶ z, ʧʦʵʪʦʤʫ N0= k. ʊʦʛʜʘ ʚʳʭʦʜʷʱʠʡ ʣʫʯ ï ʦʨʪɸ'0 ï 
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ʩʦʩʪʘʚʠʪ ʨʘʚʥʳʡ ʫʛʦʣ Ů0 ʩ ʥʦʨʤʘʣʴʶ N0 ʠ ʙʫʜʝʪ ʣʝʞʘʪʴ ʚ ʪʦʡ ʞʝ ʧʣʦʩʢʦʩʪʠ 

yz, ʯʪʦ ʠ ʧʘʜʘʶʱʠʡ ʧʦ ʦʨʪʫ ɸ ʣʫʯ. ʅʘʧʨʘʚʠʤ ʧʦ ʦʨʪʫ ɸ'0 ʦʩʴ  zʣ ʣʫʯʝʚʦʡ 

ʩʠʩʪʝʤʳ ʦʩʝʡ  xʣyʣzʣ, ʢʦʪʦʨʘʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʝ ʦʩʝʡ 

xyz ʧʦʚʸʨʥʫʪʘ ʥʘ ʫʛʦʣ Ů0  ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ.   

ʇʦʚʝʨʥʫʚ ʟʝʨʢʘʣʦ ʠʟ ʠʩʭʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚʦʢʨʫʛ ʦʩʠ y ʥʘ ʫʛʦʣ ɓ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩʪʘʥʝʪ N = sin ɓi + cos ɓk, ʥʘʡʜʸʤ ʥʘʧʨʘʚʣʝʥʠʝ ʦʨʪʘ ɸ'ʣ 

ʦʪʨʘʞʸʥʥʦʛʦ ʣʫʯʘ ʚ ʣʫʯʝʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ  ɸ'ʣ= Sʣʄ'ɸ. 

ʇʦʜʩʪʘʚʠʚ  ʠʟ  ʨʠʩ.24 ʜʣʷ ʦʨʪʘ ʧʘʜʘʶʱʝʛʦ ʣʫʯʘ ɸ = sin Ů0j  ï cos Ů0k  ʠ 

ʤʘʪʨʠʮʫ Sʣ  ʧʝʨʝʭʦʜʘ ʦʪ ʩʠʩʪʝʤʳ ʦʩʝʡ xyz ʢ ʣʫʯʝʚʦʡ ʩʠʩʪʝʤʝ xʣyʣzʣ ʧʫʪʸʤ 

ʧʦʚʦʨʦʪʘ ʚʦʢʨʫʛ ʦʩʠ x ʥʘ ʫʛʦʣ Ů0 , ʥʘʧʠʰʝʤ 

ɸ'ʣ = SʣM' .
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ʇʝʨʝʤʥʦʞʠʚ ʤʘʪʨʠʮʳ ʠ ʨʘʩʢʨʳʚ ʠʭ ʵʣʝʤʝʥʪʳ ʧʦ ʬʦʨʤʫʣʝ (55), ʧʦʩʣʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʫʯʠʤ 
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ʇʦʩʣʝʜʥʝʝ ʧʨʠʙʣʠʞʸʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʦʨʪʘ ɸ'ʣ ʥʘʧʨʘʚʣʝʥʠʷ 

ʦʪʨʘʞʸʥʥʦʛʦ ʦʩʝʚʦʛʦ ʣʫʯʘ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʤʘʣʦʛʦ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ɓ ʟʝʨʢʘʣʘ. 

ʀʟ ʥʝʛʦ ʚʠʜʥʦ, ʯʪʦ ʦʪʨʘʞʸʥʥʳʡ ʣʫʯ ʧʨʠ ʧʦʚʦʨʦʪʝ ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ ʥʘ 

ʤʘʣʳʡ ʫʛʦʣ ɓ ʚʦʢʨʫʛ ʦʩʠ y, ʩʦʚʧʘʜʘʶʱʝʡ ʩ ʟʘʜʘʥʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʧʘʜʝʥʠʷ 

ʣʫʯʘ (ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʦʨʪʳ ɸ ʠ N)  ʠ ʩ ʦʪʨʘʞʘʶʱʝʡ ʧʣʦʩʢʦʩʪʴʶ ʟʝʨʢʘʣʘ, 

ʦʪʢʣʦʥʷʝʪʩʷ ʚ ʙʦʢʦʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʝʩʣʠ ʩʤʦʪʨʝʪʴ ʥʘʚʩʪʨʝʯʫ ʣʫʯʫ ɸ'0 , 

ʥʘʢʣʦʥʠʚ ʛʦʣʦʚʫ ʣʠʰʴ ʚ ʧʣʦʩʢʦʩʪʠ yoz)  ʚ ʩʪʦʨʦʥʫ ʧʦʚʦʨʦʪʘ ʟʝʨʢʘʣʘ ʥʘ ʫʛʦʣ 

ɔ' å 2ɓ cos Ů0 ʠ  ʚʥʠʟ ʥʘ  ʚʝʩʴʤʘ ʤʘʣʳʡ ʫʛʦʣ         Ŭ'ʣ å ɓ
2 sin 2 Ů0 . 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʠʟʦʙʨʘʞʝʥʠʷ (ʠʣʠ ʪʦʯʥʝʝ ï ʫʛʣʘ ʧʦʚʦʨʦʪʘ 

ʧʣʦʩʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʚʦʢʨʫʛ ʦʩʝʚʦʛʦ ʣʫʯʘ), ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ ʧʦʚʦʨʦʪʝ 

ʧʣʦʩʢʦʛʦ ʟʝʨʢʘʣʘ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʨʘʟʠʪʴ ʚ ʥʸʤ ʣʶʙʦʡ ʠʟ ʚʝʢʪʦʨʦʚ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʧʣʦʩʢʦʩʪʠ ʧʨʝʜʤʝʪʘ, ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʘʜʘʶʱʝʤʫ ʦʩʝʚʦʤʫ 

ʣʫʯʫ ɸ. ʆʙʳʯʥʦ ʜʣʷ ʵʪʦʛʦ ʧʦʣʴʟʫʶʪʩʷ ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʨʪʠʢʘʣʠ (ʦʨʪ ɺ ʚ 

ʧʣʦʩʢʦʩʪʠ ʧʨʝʜʤʝʪʦʚ), ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʛʦʨʠʟʦʥʪʘ (ʦʨʪ ʉ, ʩʦʚʧʘʜʘʶʱʠʡ ʩ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʩʠ x); ʠʟ-ʟʘ ʧʨʦʩʪʦʪʳ ʨʘʩʯʸʪʘ ʧʦʩʣʝʜʥʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ. 

ɼʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʛʦʨʠʟʦʥʪʘ ʚ ʣʫʯʝʚʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ  xʣyʣzʣ  ʟʘʧʠʰʝʤ 



 55 

ʉ'ʣ = Sʣ M' C = Sʣ M' 
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ʇʦʜʩʪʘʚʠʚ ʚ ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ ʧʨʦʝʢʮʠʠ ʦʨʪʘ ʧʦʚʸʨʥʫʪʦʡ ʥʘ ʫʛʦʣ ɓ 

ʥʦʨʤʘʣʠ ʟʝʨʢʘʣʘ N = sin ɓi + cos ɓk, ʧʦʩʣʝ ʧʝʨʝʤʥʦʞʝʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʣʫʯʠʤ 
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 .                                          (72) 

ʕʪʦ ʚʳʨʘʞʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʤʘʣʦʛʦ ʫʛʣʘ ɓ ʧʦʚʦʨʦʪʘ ʟʝʨʢʘʣʘ. ʋʛʦʣ 

ʥʘʢʣʦʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʙʫʜʝʪ ʨʘʚʝʥ Ŭ'ʥ.ʠ. å 2ɓ sin Ů0 .  

ɺ ʩʘʤʦʤ ʞʝ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʩʠ ʧʦʚʦʨʦʪʘ 

ʟʝʨʢʘʣʘ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʦʪʨʝʥ ʚ [2], ʧʦʚʦʨʦʪ ʟʝʨʢʘʣʘ ʥʘ ʤʘʣʳʡ ʫʛʦʣ ʚʳʟʦʚʝʪ 

ʪʨʠ ʜʝʬʝʢʪʘ: ʙʦʢʦʚʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʳʭʦʜʷʱʝʛʦ ʣʫʯʘ, ʥʘʢʣʦʥ ʠʟʦʙʨʘʞʝʥʠʷ ʠ 

ʦʪʢʣʦʥʝʥʠʝ ʚʳʭʦʜʷʱʝʛʦ ʣʫʯʘ ʧʦ ʚʳʩʦʪʝ. 

5.4  ɺʣʠʷʥʠʝ ʧʦʚʦʨʦʪʘ ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ 

ʦʪʨʘʞʸʥʥʦʛʦ ʣʫʯʘ ʠ ʥʘʢʣʦʥ ʠʟʦʙʨʘʞʝʥʠʷ  

 
ʈʠʩ.18. ɺʣʠʷʥʠʝ ʧʦʚʦʨʦʪʘ ʫʛʣʦʚʦʛʦ ʟʝʨʢʘʣʘ ʥʘ ʦʪʢʣʦʥʝʥʠʝ 

ʦʪʨʘʞʸʥʥʦʛʦ ʣʫʯʘ ʠ ʥʘʢʣʦʥ ʠʟʦʙʨʘʞʝʥʠʷ 


