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ɸʚʪʦʨʳ: ʃ.ɸ. ɼʝʛʪʷʨʴ, ɸ.ɻ. ʄʦʢʨʠʝʚʠʯ. 

ʈʝʮʝʥʟʝʥʪʳ: ɸ. ʀ. ʊʘʨʠʯʝʥʢʦ ʜʦʢʪʦʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ ʢʘʬʝʜʨʦʡ ʊʊʕ;   

ɺ.ʂ. ʐʘʨʰʘʢ ʜʦʢʪʦʨ ʪʝʭʥ. ʅʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʄʆʇʇʇ. 

 

            ɼʝʛʪʷʨʴ, ʃ.ɸ.                                                                                                                 

ɼ26            ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ: ʫʯʝʙʥʦʝ ʧʦʩʦ- 

            ʙʠʝ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ/ ʃ.ɸ. ɼʝʛʪʷʨʴ,   

           ɸ.ɻ. ʄʦʢʨʠʝʚʠʯ. ï ʧʦʩ. ʇʝʨʩʠʘʥʦʚʩʢʠʡ: ɼʦʥʩʢʦʡ ɻɸʋ, 2013.- 108 ʩ.  

 

       ɺ ʧʦʩʦʙʠʠ ʫʢʘʟʘʥʳ ʮʝʣʴ, ʟʘʜʘʯʠ ʠ ʩʦʜʝʨʞʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ çʊʝʦʨʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘè. ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ  080100.62 çʕʢʦʥʦʤʠʢʘè, ʧʨʠʚʝʜʝʥʳ ʤʝʪʦʜʳ ʠ ʧʨʠʤʝʨʳ 

ʚʳʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ, ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ.  

         ʇʦʩʦʙʠʝ  ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ  

080100.62 çʕʢʦʥʦʤʠʢʘè ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤ ʦʙʫʯʝʥʠʷ. 

      ʇʦʩʦʙʠʝ  ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʪʫʜʝʥʪʘʤʠ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʜʛʦʪʦʚʢʠ. 

                                                                                                                                                                         

ʋɼʂ 51 
                                                                                                                          ɹɹʂ 22.1 

 

 

 

ʊʘʙʣʠʮ  ï 25. 

ʈʠʩʫʥʢʦʚ  ï 3. 

ɹʠʙʣʠʦʛʨʘʬʠʷ  ï 8 ʥʘʠʤʝʥʦʚʘʥʠʡ. 

 

ʋʪʚʝʨʞʜʝʥʦ ʥʘ ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ  ʬʘʢʫʣʴʪʝʪʘ 

 (ʧʨʦʪʦʢʦʣ  ˉ 2  ʦʪ  7.10.2013 ʛ.). 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʢ ʠʟʜʘʥʠʶ ʤʝʪʦʜʠʯʝʩʢʠʤ ʩʦʚʝʪʦʤ  

ɼʦʥʩʢʦʛʦ ɻɸʋ (ʧʨʦʪʦʢʦʣ  ˉ  9 ʦʪ  15.11.13 ʛ.). 
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                                                                           Ò ʂʦʣʣʝʢʪʠʚ ʩʦʩʪʘʚʠʪʝʣʝʡ, 2013                         

                                                 ʆʛʣʘʚʣʝʥʠʝ 



3 

 

 

ʇʨʝʜʠʩʣʦʚʠʝéééééééééééééééééééé............................5 

 

1. ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʜʠʩʮʠʧʣʠʥʳ  ç ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ  

    ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘè ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʥʘʧʨʘʚʣʝʥʠʷ  

    ʧʦʜʛʦʪʦʚʢʠ  080100.62 çʕʢʦʥʦʤʠʢʘèééé....................................................6 

2. ʉʦʜʝʨʞʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ éééééééééééééé.éééééé.7 

 

3. ʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡéééééééééééééééééé 9  

    3.1.  ʂʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠééééééééééé..é.9 

    3.2.  ɺʳʯʠʩʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʦʙʳʪʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʥʷʪʠʡ  

           ʢʦʤʙʠʥʘʪʦʨʠʢʠ ééé ééééééééééééééééééé..12 

    3.3. ɺʳʯʠʩʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʦʩʪʘʚʥʳʭ ʩʦʙʳʪʠʡééééééééé...15 

    3.4. ʌʦʨʤʫʣʘ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʬʦʨʤʫʣʘ ɹʝʡʝʩʘééééééééé19 

    3.5. ʇʦʚʪʦʨʝʥʠʝ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ. ʉʭʝʤʘ ɹʝʨʥʫʣʣʠéééééé.22 

    3.6. ɼʠʩʢʨʝʪʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳééééééééééééééé.25  

          3.6.1. ʈʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳééééé25 

          3.6.2. ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳéé26          

          3.6.3. ʅʝʢʦʪʦʨʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʩʣʫʯʘʡʥʳʭ 

                    ʚʝʣʠʯʠʥéééééééééééééééééééééééé27  

    3.7. ʅʝʧʨʝʨʳʚʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳéééééééééééééé..31 

       3.7.1. ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳéééé.31  

       3.7.2. ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ 

                 ʚʝʣʠʯʠʥʳéééééééééééééééééééééééé.32 

       3.7.3. ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝééééééé.é. ééééééé...33 

       3.7.4. ʅʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ  

                 ʚʝʣʠʯʠʥʳéééééééééééééééééééééééé.36 

 

 4. ʕʣʝʤʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠééééééééééééééé41 

      4.1.  ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. ɺʳʙʦʨʦʯʥʳʡ  

              ʤʝʪʦʜéééééééééééééééééééééééééé..41 

      4.2. ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʙʦʨʢʠéééééééééééé42 

      4.3. ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʥʝʨʘʣʴʥʦʡ ʠ ʚʳʙʦʨʦʯʥʦʡ  

             ʩʦʚʦʢʫʧʥʦʩʪʝʡéééééééééééééééééééééé...44 

      4.4. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷééééééé..45 

      4.5. ʊʦʯʝʯʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷééé.47 

      4.6. ʀʥʪʝʨʚʘʣʴʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ. ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ 

             ʠ ʜʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ (ʥʘʜʝʞʥʦʩʪʴ) ʦʮʝʥʢʠééééééé..49 

      4.7. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ. ɺʠʜʳ  

             ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ  ʛʠʧʦʪʝʟéééééééééééé...........................52 

      4.8. ʆʙʨʘʟʮʳ ʚʳʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʨʘʩʯʝʪʥʳʭ ʟʘʜʘʥʠʡ 

             ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠééééééééééééééééé.55 

      4.9. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʩʯʝʪʥʳʝ ʟʘʜʘʥʠʷééééééééééééé..71 

5. ʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʢʦʨʨʝʣʷʮʠʠéééééééééééééééééé..73 



4 

 

      5.1. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʠéééééééé...73 

      5.2. ʆʪʳʩʢʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʦʨʦʯʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ  

             ʨʝʛʨʝʩʩʠʠ ʧʦ ʥʝʩʛʨʫʧʧʠʨʦʚʘʥʥʳʤ ʜʘʥʥʳʤééééééééééé75 

      5.3. ʆʪʳʩʢʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʦʨʦʯʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ  

              ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ ʧʦ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʤ ʜʘʥʥʳʤéééééééé.77 

      5.4. ɺʳʙʦʨʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠééééééééééé..78 

      5.5. ʆʙʨʘʟʮʳ ʚʳʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʨʘʩʯʝʪʥʳʭ ʟʘʜʘʥʠʡ 

             ʪʝʦʨʠʠ ʢʦʨʨʝʣʷʮʠʠéééééééééééééééééééé.79 

      5.6. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʩʯʝʪʥʳʝ ʟʘʜʘʥʠʷéééééééééééé...88 

6. ʌʝʜʝʨʘʣʴʥʳʡ ʠʥʪʝʨʥʝʪ-ʵʢʟʘʤʝʥ ʠ ʧʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʦʚʳʭ  

     ʟʘʜʘʥʠʡéééééééééééééééééééééééééé...89 

 

ʇʈʀʃʆɾɽʅʀʗéééééééééééééééééééééééé..96 

ʇʈʀʃʆɾɽʅʀɽ 1éééééééééééééééééééééééé96 

ʇʈʀʃʆɾɽʅʀɽ 2ééééééééééééééééééééééé..101 

ʇʈʀʃʆɾɽʅʀɽ 3ééééééééééééééééééééééé..104 

 

ʃʠʪʝʨʘʪʫʨʘéééééééééééééééééééééééééé.108 

 

 

 

 



5 

 

                                                     ʇʨʝʜʠʩʣʦʚʠʝ 

 

ʅʘʩʪʦʷʱʝʝ ʧʦʩʦʙʠʝ  ʩʦʩʪʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ  ʩʪʘʥʜʘʨʪʘ (ʌɻʆʉ) ɺʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ (ɺʇʆ) ʈʌ,  ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ɼʦʥ ɻɸʋ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ  

080100.62 çʕʢʦʥʦʤʠʢʘè ʠ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ. ʈʘʙʦʯʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʜʠʩʮʠʧ-

ʣʠʥʝ  çʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘè  ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʥʘ-

ʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ  080100.62 çʕʢʦʥʦʤʠʢʘè ʨʘʩʩʤʦʪʨʝʥʘ ʥʘ ʟʘʩʝʜʘʥʠʷʭ ʢʘ-

ʬʝʜʨʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʬʠʟʠʢʠ, ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ʬʘʢʫʣʴʪʝʪʘ 

ʊʉʍʇ, ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʩʦʚʝʪʘ ɼʦʥ ɻɸʋ ʠ ʫʪʚʝʨʞʜʝʥʘ ʧʨʦʨʝʢʪʦʨʦʤ ʧʦ ʫʯʝʙʥʦʡ 

ʨʘʙʦʪʝ ɼʦʥ ɻɸʋ ʧʨʦʬʝʩʩʦʨʦʤ ʀ.ɺ. ʌʝʪʶʭʠʥʳʤ. 

ʆʩʥʦʚʥʦʡ ʬʦʨʤʦʡ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ï ʟʘʦʯʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʬʦʨʤʦʡ ʦʙʫʯʝʥʠʷ. 

            ɺ ʜʘʥʥʦʤ  ʧʦʩʦʙʠʠ ʫʢʘʟʘʥʳ ʮʝʣʴ, ʟʘʜʘʯʠ ʠ ʩʦʜʝʨʞʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ 

çʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘè. ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʧʦʜʛʦʪʦʚʢʠ  080100.62 çʕʢʦʥʦʤʠʢʘè, ʧʨʠʚʝʜʝʥʳ ʤʝʪʦʜʳ ʠ ʧʨʠʤʝʨʳ ʚʳʧʦʣ-

ʥʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ, ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ.  

ʇʦʩʦʙʠʝ ʧʦʤʦʞʝʪ ʩʪʫʜʝʥʪʘʤ ʦʩʚʦʠʪʴ ʜʠʩʮʠʧʣʠʥʫ, ʥʘʧʠʩʘʪʴ ʢʦʥʪʨʦʣʴʥʳʝ 

ʨʘʙʦʪʳ ʠ ʩʜʘʪʴ ʵʢʟʘʤʝʥ.  
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1. ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʜʠʩʮʠʧʣʠʥʳ ʜʠʩʮʠʧʣʠʥʝ çʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘè ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 

080100.62 çʕʢʦʥʦʤʠʢʘè 
  

          ʮʝʣʴʶ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ  ʷʚʣʷʝʪʩʷ ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʦʩʥʦʚʥʳʤ 

ʧʨʠʝʤʘʤ ʠ ʤʝʪʦʜʘʤ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ʠʭ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ ʠ ʨʝʰʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʟʘʜʘʯ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʥɹʦʩʪʠ; 

          ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʨʝʧʦʜʘʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʚʦʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʦʩʥʦʚʥʳ-

ʤʠ ʧʦʥʷʪʠʷʤʠ ʪʝʦʨʝʤʘʤʠ ʠ ʤʝʪʦʜʘʤʠ   ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʩ ʮʝʣʴʶ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ.  

   ʄʝʩʪʦ ʜʠʩʮʠʧʣʠʥʳ ʚ ʩʪʨʫʢʪʫʨʝ ʆʆʇ. 

  ʋʯʝʙʥʘʷ ʜʠʩʮʠʧʣʠʥʘ çʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠ-

ʢʘè ʚʭʦʜʠʪ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ (ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʡ) ʮʠʢʣ ʜʠʩʮʠʧʣʠʥ. ʊʨʝʙʦʚʘ-

ʥʠʷ ʢ ʚʭʦʜʥʳʤ ʟʥʘʥʠʷʤ ʠ ʫʤʝʥʠʷʤ ʩʪʫʜʝʥʪʘ ï ʟʥʘʥʠʝ ʵʣʝʤʝʥʪʘʨʥʦʡ ʤʘʪʝʤʘʪʠ-

ʢʠ: ʘʣʛʝʙʨʳ, ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʫʥʢʮʠʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ: ʦʧʝʨʘʮʠʡ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. ɼʘʥʥʘʷ ʜʠʩʮʠʧʣʠʥʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʰʝʩʪ-

ʚʫʶʱʝʡ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʜʠʩʮʠʧʣʠʥ: çʄʠʢʨʦʵʢʦʥʦʤʠʢʘè, çʄʝʪʦʜʳ ʦʧʪʠʤʘʣʴ-

ʥʳʭ ʨʝʰʝʥʠʡè, çʄʘʢʨʦʵʢʦʥʦʤʠʢʘè, çʕʢʦʥʦʤʝʪʨʠʢʘè, çʉʪʘʪʠʩʪʠʢʘè, çʊʝʦʨʠʷ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘè, çʕʢʦʥʦʤʠʢʘ ʬʠʨʤʳè, çʄʝʥʝʜʞʤʝʥʪè. 

                     ʊʨʝʙʦʚʘʥʠʷ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ. 

 ʇʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʥʘʧʨʘʚʣʝʥ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʢʫʣʴ-

ʪʫʨʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ (ʆʂ) ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ (ʇʂ). ɺ ʨʝʟʫʣʴʪʘ-

ʪʝ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʙʳʪʴ: 

  -ʩʧʦʩʦʙʝʥ ʧʦʥʠʤʘʪʴ ʩʫʱʥʦʩʪʴ ʠ ʟʥʘʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʦ-

ʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ  (ʆʂ ï 12 ʯʘʩʪʴ), 

 ʚʣʘʜʝʝʪ ʦʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠĚ ʩʧʦʩʦʙʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘ-

ʮʠʠ (ʆʂ ï 13 ʯʘʩʪʴ), 

  -ʩʧʦʩʦʙʝʥ ʥʘ ʦʩʥʦʚʝ ʪʠʧʦʚʳʭ ʤʝʪʦʜʠʢ ʠ ʜʝʡʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ 

ʙʘʟʳ ʨʘʩʩʯʠʪʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʱʠʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʭʦʟʷʡʩʪʚʫʶɦ ʠʭ ʩʫʙʲʝʢʪʦʚ, (ʇʂ-2); 

  -ʩʧʦʩʦʙʝʥ ʚʳʧʦʣʥʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʟʜʝʣʦʚ 

ʧʣʘʥʦʚ ʨʘʩʯʝʪʳ, ʦʙʦʩʥʦʚʳʚʘʪʴ ʠʭ ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʥʜʘʨʪʘʤʠ (ʇʂ-3); 

ʩʧʦʩʦʙʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʙʦʨ, ʘʥʘʣʠʟ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ (ʇʂ-4); 

  -ʩʧʦʩʦʙʝʥ ʚʳʙʨʘʪʴ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝʡ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʦʚ ʠ ʦʙʦʩʥʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʚʳʚʦʜʳ (ʇʂ-5); 

  -ʩʧʦʩʦʙʝʥ ʥʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʩʪʨʦʠʪʴ 

ʩʪʘʥʜʘʨʪʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʩʦ-

ʜʝʨʞʘʪʝʣʴʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ (ʇʂ-6); 

  -ʩʧʦʩʦʙʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʟʘ-

ʜʘʯ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 
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 (ʇʂ-10). 

           ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ:  

 ɿʥʘʪʴ: ʦʧʨʝʜʝʣʝʥʠʷ,  ʧʦʥʷʪʠʷ ʠ ʤʝʪʦʜʳ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʦʚ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

 ʋʤʝʪ:ɹ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʨʝʰʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ.  

 ɺʣʘʜʝʪʴ: ʥʘʚʳʢʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ 

ʨʝʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

 

2. ʉʦʜʝʨʞʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ 

 

          ɺʚʝʜʝʥʠʝ. ʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ. ʀʩʧʳʪʘ-

ʥʠʷ ʠ ʩʦʙʳʪʠʷ. ɺʠʜʳ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ, ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦ-

ʩʪʠ. ʆʩʥʦʚʥʳʝ ʬʦʨʤʫʣʳ ʢʦʤʙʠʥʘʪʦʨʠʢʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ. ʈʝʰʝʥʠʝ 

ʪʠʧʦʚʳʭ ʟʘʜʘʯ. 

         ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʩʦʙʳʪʠʷʤʠ. ʊʝʦʨʝʤʘ ʩʣʦʞʝʥʠʷ ʠ ʫʤʥʦʞʝʥʠʷ ʚʝ-

ʨʦʷʪʥʦʩʪʝʡ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʩʦʙʳʪʠʷ ʠ ʜʨʫʛʠʝ ʩʣʝʜʩʪ-

ʚʠʷ ʪʝʦʨʝʤ. ʈʝʰʝʥʠʝ ʪʠʧʦʚʳʭ ʟʘʜʘʯ. 

         ʌʦʨʤʫʣʘ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ. ʌʦʨʤʫʣʘ ɹʝʡʝʩʘ. ʈʝʰʝʥʠʝ ʪʠʧʦʚʳʭ ʟʘʜʘʯ. 

         ʇʦʚʪʦʨʝʥʠʝ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ. ʌʦʨʤʫʣʘ ɹʝʨʥʫʣʣʠ. ʃʦʢʘʣʴʥʘʷ ʠ 

ʠʥʪʝʛʨʘʣʴʥʘʷ ʪʝʦʨʝʤʳ ʃʘʧʣʘʩʘ. ʈʝʰʝʥʠʝ ʪʠʧʦʚʳʭ ʟʘʜʘʯ. 

         ɺʠʜʳ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. ɼʠʩʢʨʝʪʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ. 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʩʢʨʝʪʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, ʝʛʦ  ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʩʤʳʩʣ, ʩʚʦʡʩʪʚʘ. ɼʠʩʧʝʨʩʠʷ. 

ʌʦʨʤʫʣʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ, ʩʚʦʡʩʪʚʘ. ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ. ʈʝ-

ʰʝʥʠʝ ʪʠʧʦʚʳʭ ʟʘʜʘʯ. 

        ʅʝʢʦʪʦʨʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ: ʨʘʚʥʦ-

ʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ,  ʙʠʥʦʤʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ, ʛʠʧʝʨʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ʈʝʰʝʥʠʝ ʪʠʧʦʚʳʭ ʟʘʜʘʯ. 

       ɿʘʢʦʥ ʙʦʣʴʰʠʭ ʯʠʩʝʣ. ʊʝʦʨʝʤʘ ɹʝʨʥʫʣʣʠ. ʅʝʨʘʚʝʥʩʪʚʦ ʠ ʪʝʦʨʝʤʘ ʏʝʙʳʰʝ-

ʚʘ. 

       ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ʉʚʦʡʩʪʚʘ ʠ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ.  

ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥ. ɺʝ-

ʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ. 

ʉʚʦʡʩʪʚʘ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɺʝʨʦʷʪʥʦʩʪʥʳʡ ʩʤʳʩʣ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ. ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʧʨʝʨʳʚʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. ʈʝʰʝʥʠʝ 

ʪʠʧʦʚʳʭ ʟʘʜʘʯ. 

       ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ  ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʝʛʦ ʯʠ-

ʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʦʢʘʟʘʪʝʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ  ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʠ ʝʛʦ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʈʝʰʝʥʠʝ ʪʠʧʦʚʳʭ ʟʘʜʘʯ. 
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ʅʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ʂʨʠʚʘʷ ɻʘʫʩʩʘ. ɺʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʬʦʨʤʫ ʥʦʨʤʘʣʴʥʦʡ ʢʨʠʚʦʡ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʟʘʜʘʥ-

ʥʳʡ ʠʥʪʝʨʚʘʣ ʥʦʨʤʘʣʴʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ʇʨʘʚʠʣʦ ʪʨʝʭ ʩʠʛʤ. ʈʝʰʝʥʠʝ 

ʪʠʧʦʚʳʭ ʟʘʜʘʯ. 

      ʕʣʝʤʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ɺʳʙʦʨʦʯʥʳʡ ʤʝʪʦʜ. ɻʝʥʝʨʘʣʴʥʘʷ ʠ ʚʳʙʦʨʦʯʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʇʦʚʪʦʨʥʘʷ ʠ 

ʙʝʩʧʦʚʪʦʨʥʘʷ ʚʳʙʦʨʢʠ. ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʘʷ ʚʳʙʦʨʢʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʚʳʙʦʨʢʠ. ʕʤʧʠʨʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʦʣʠʛʦʥ ʠ ʛʠʩʪʦʛʨʘʤ-

ʤʘ.  

      ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɻʝʥʝʨʘʣʴʥʘʷ ʩʨʝʜʥʷʷ. 

ɺʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ. ɻʝʥʝʨʘʣʴʥʘʷ ʜʠʩʧʝʨʩʠʷ. ɺʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ. ʆʮʝʥʢʘ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʡ ʧʦ ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ. ʆʮʝʥʢʘ  ʛʝʥʝʨʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ 

ʧʦ ʠʩʧʨʘʚʣʝʥʥʦʡ ʚʳʙʦʨʦʯʥʦʡ. ʈʝʰʝʥʠʝ ʪʠʧʦʚʳʭ ʟʘʜʘʯ. 

      ʊʦʯʥʦʩʪʴ ʦʮʝʥʢʠ, ʜʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ (ʥʘʜʝʞʥʦʩʪʴ). ɼʦʚʝʨʠʪʝʣʴʥʳʡ 

ʠʥʪʝʨʚʘʣ. ɼʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʣʷ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ʠʟʚʝʩʪʥʦʤ ů. ɼʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʣʷ 

ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ʥʝʠʟʚʝʩʪ-

ʥʦʤ ů. (ʙʝʟ ʚʳʚʦʜʘ). ʈʝʰʝʥʠʝ ʪʠʧʦʚʳʭ ʟʘʜʘʯ. 

      ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʛʠʧʦʪʝʟʘ. ʅʫʣʝʚʘʷ ʠ ʢʦʥʢʫʨʠʨʫʶʱʘʷ, ʧʨʦʩʪʘʷ ʠ ʩʣʦʞʥʘʷ ʛʠʧʦ-

ʪʝʟʳ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʧʨʦʚʝʨʢʠ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ. ʅʘʙʣʶʜʘʝʤʦʝ ʟʥʘ-

ʯʝʥʠʝ ʢʨʠʪʝʨʠʷ. ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʦ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʛʝʥʝʨʘʣʥɹʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ. ʂʨʠʪʝʨʠʡ ʩʦʛʣʘʩʠʷ  ʇʠʨʩʦʥʘ (ɢ
2
). ʇʨʠʤʝʨʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙ-

ʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚʳʙʦʨʦʯʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ. ʈʝʰʝʥʠʝ ʪʠʧʦʚʳʭ ʟʘʜʘʯ. 

      ʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʢʦʨʨʝʣʷʮʠʠ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠ ʢʦʨʨʝʣʷ-

ʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʠ. ʋʩʣʦʚʥʳʝ ʩʨʝʜʥʠʝ. ɺʳʙʦʨʦʯʥʳʝ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚʳʙʦʨʦʯʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ. ʈʝʰʝʥʠʝ ʪʠʧʦ-

ʚʳʭ ʟʘʜʘʯ. 

      ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʪʘʙʣʠʮʘ. ʄʝʪʦʜʠʢʠ ʚʳʯʠʩʣʝʥʠʷ ʚʳʙʦʨʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥ-

ʪʘ ʢʦʨʨʝʣʷʮʠʠ. ʇʨʠʤʝʨʳ ʥʘ ʦʪʳʩʢʘʥʠʝ ʚʳʙʦʨʦʯʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ ʣʠʥʠʠ 

ʨʝʛʨʝʩʩʠʠ.  
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                                    3. ʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ 

  

          ʈʘʩʩʤʦʪʨʠʤ ʢʨʘʪʢʦ ʵʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʧʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʠʷ 

ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ, ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. 

 

3.1. ʂʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

 

ʀʩʧʳʪʘʥʠʝʤ (ʦʧʳʪʦʤ, ʵʢʩʧʝʨʠʤʝʥʪʦʤ) ʥʘʟʳʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʯʝʪʢʦ ʦʧʠʩʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʫʩʣʦʚʠʡ. ʇʨʠ ʧʦʚʪʦʨʝʥʠʠ ʠʩʧʳʪʘʥʠʷ ʥʝ-

ʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʚʩʝ ɽɻʆ ʫʩʣʦʚʠʷ. 

ʉʦʙʳʪʠʝʤ ʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘʟʳʚʘʝʪʩʷ ʣʶʙʦʡ ʬʘʢʪ, ʢʦʪʦʨʳʡ ʤʦ-

ʞʝʪ ʧʨʦʠʟʦʡʪʠ ʠʣʠ ʥʝ ʧʨʦʠʟʦʡʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʷ. ʉʦʙʳʪʠʷ ʦʙʦʟʥʘʯʘʶʪ 

ʟʘʛʣʘʚʥʳʤʠ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ: ɸ, ɺ, ʉ.  . . . . Z. 

ʉʦʙʳʪʠʝ ʥʘʟʳʚʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ, ʝʩʣʠ ʦʥʦ ʜʦʣʞʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦ-

ʠʟʦʡʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʷ. 

ʉʦʙʳʪʠʝ ʥʘʟʳʚʘʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ, ʝʩʣʠ ʦʥʦ ʥʝ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʷ. 

ʉʦʙʳʪʠʝ ʥʘʟʳʚʘʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʠʣʠ ʚʦʟʤʦʞʥʳʤ, ʝʩʣʠ ʦʥʦ ʤʦʞʝʪ ʧʨʦ-

ʠʟʦʡʪʠ ʠʣʠ ʥʝ ʧʨʦʠʟʦʡʪʠ ʚ ʫʩʣʦʚʠʷʭ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʠʩʧʳʪʘʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʧʨʠ ʧʦʜʙʨʘʩʳʚʘʥʠʠ ʤʦʥʝʪʳ  ʤʦʛʫʪ  ʦʩʫʱʝʩʪʚʠʪʴʩʷ ʜʚʘ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʷ: ʚʳ-

ʧʘʜʝʥʠʝ çʛʝʨʙʘè ʠʣʠ ʚʳʧʘʜʝʥʠʝ çʮʠʬʨʳè. ʂʘʞʜʦʝ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ ʝʩʪʴ  

ʩʣʝʜʩʪʚʠʝ  ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʪʫʘʮʠʠ. ʆʜʥʦʟʥʘʯʥʦʝ ʧʨʝʜ-

ʩʢʘʟʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʆʜʥʘʢʦ ʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʚʦʜʠʪʩʷ ʤʝʨʘ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʦ-

ʙʳʪʠʷ, ʘ ʠʤʝʥʥʦ  ʚʝʨʦʷʪʥʦʩʪʴ ʵʪʦʛʦ ʩʦʙʳʪʠʷ. ɺʳʯʠʩʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʣʫ-

ʯʘʡʥʳʭ ʩʦʙʳʪʠʡ ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩʥʦʡ ʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ 

ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʦʷʩʥʠʪʴ ʩʠʪʫʘʮʠʶ ʠ ʜʝʣʘʪʴ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʧʨʦʛʥʦʟʳ. 

ʅʝʩʢʦʣʴʢʦ ʩʦʙʳʪʠʡ ʥʘʟʳʚʘʶʪʩʷ ʥʝʩʦʚʤʝʩʪʥʳʤʠ, ʝʩʣʠ ʥʠʢʘʢʠʝ ʜʚʘ ʠʟ ʥʠʭ 

ʥʝ ʤʦʛʫʪ ʥʘʩʪʫʧʠʪʴ ʚʤʝʩʪʝ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʠʩʧʳʪʘʥʠʠ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʩʦʙʳʪʠʷ ʥʘʟʳʚʘʶʪʩʷ ʩʦʚʤʝʩʪʥʳʤʠ. 

ʅʝʩʢʦʣʴʢʦ ʩʦʙʳʪʠʡ ʦʙʨʘʟʫʶʪ ʧʦʣʥʫʶ ʛʨʫʧʧʫ ʚ ʥʝʢʦʪʦʨʦʤ ʠʩʧʳʪʘʥʠʠ , ʝʩ-

ʣʠ ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʥʠʭ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʦ ʧʨʦʠʟʦʡʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʷ. 

ʉʦʙʳʪʠʷ ʥʘʟʳʚʘʶʪʩʷ ʨʘʚʥʦʚʦʟʤʦʞʥʳʤʠ ʚ ʥʝʢʦʪʦʨʦʤ ʠʩʧʳʪʘʥʠʠ, ʝʩʣʠ 

ʥʝʪ ʦʙʲʝʢʪʠʚʥʳʭ ʦʩʥʦʚʘʥʠʡ ʩʯʠʪʘʪʴ, ʯʪʦ ʢʘʢʦʝ- ʣʠʙʦ ʠʟ ʥʠʭ ʙʦʣʝʝ ʚʦʟʤʦʞʥʦ 

ʯʝʤ ʜʨʫʛʠʝ. 

ʅʝʩʢʦʣʴʢʦ ʩʦʙʳʪʠʡ ʥʘʟʳʚʘʶʪʩʷ ʩʣʫʯʘʷʤʠ ʠʣʠ ʰʘʥʩʘʤʠ, ʝʩʣʠ ʦʥʠ:  

1) ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤʠ (ʧʨʦʩʪʝʡʰʠʤʠ); 2) ʦʙʨʘʟʫʶʪ ʧʦʣʥʫʶ ʛʨʫʧʧʫ ʩʦʙr-

ʪʠʡ;  3) ʥʝʩʦʚʤʝʩʪʥʳ; 4) ʨʘʚʥʦʚʦʟʤʦʞʥʳ. 

ɽʩʣʠ ʨʝʟʫʣʴʪʘʪʳ ʥʝʢʦʪʦʨʦʛʦ ʠʩʧʳʪʘʥʠʷ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʝʨʝʯʠʩʣʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʪ.ʝ. ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʷʤʠ, ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʪʘʢʦʝ  ʠʩʧʳʪʘʥʠʝ ʩʚʦʜʠʪ-

ʩ̫  ʢ ʩʭʝʤʝ ʩʣʫʯʘʝʚ. 
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ʉʦʙʳʪʠʷ ɸ ʠ ɸʥʘʟʳʚʘʶʪʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ, ʝʩʣʠ ʦʥʠ ʥʝʩʦʚʤʝʩʪʥʳ ʠ 

ʦʙʨʘʟʫʶʪ ʧʦʣʥʫʶ ʛʨʫʧʧʫ. ʆʜʥʦ ʠʟ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ  ʩʦʙʳʪʠʡ ʦʙʷʟʘʪʝʣʴʥʦ 

ʜʦʣʞʥʦ ʧʨʦʠʟʦʡʪʠ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ʝʩʪʴ ʯʠʩʣʝʥʥʘʷ ʤʝʨʘ ʦʙʲʝʢʪʠʚʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʷʚʣʝʥʠʷ ʵʪʦʛʦ ʩʦʙʳʪʠʷ. ɺʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ ʦʙʦʟʥʘʯʘʝʪʩʷ ʈ(ɸ). 

ʉʣʫʯʘʡ ʥʘʟʳʚʘʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʤ ʩʦʙʳʪʠʶ ɸ, ʝʩʣʠ ʧʦʷʚʣʝʥʠʝ 

ʵʪʦʛʦ ʩʣʫʯʘʷ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʷʚʣʝʥʠʝ ʩʦʙʳʪʠʷ ɸ. 

ɽʩʣʠ ʠʩʧʳʪʘʥʠʝ  ʩʚʦʜʠʪʩʷ ʢ ʩʭʝʤʝ ʩʣʫʯʘʝʚ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʣʶ-

ʙʦʛʦ ʩʦʙʳʪʠʷ (ɸ) ʚ ʵʪʦʤ ʠʩʧʳʪʘʥʠʠ ʤʦʞʥʦ  ʚʳʯʠʩʣʠʪʴ ʧʦ   ʬʦʨʤʫʣʝ:  

                                         
n

m
ɸʈ =)( ,                                                          (1) 

ʛʜʝ n ï ʦʙʱʝʝ ʯʠʩʣʦ ʩʣʫʯʘʝʚ; 

 m ï ʯʠʩʣʦ ʩʣʫʯʘʝʚ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʩʦʙrʪʠʶ ɸ. 

ʌʦʨʤʫʣʘ (1) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ. 

ʇʨʠʚʝʜʝʤ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʚʝʨʦʷʪʥʦʩʪʠ: 

1) ʚʝʨʦʷʪʥʦʩʪʴ ʣʶʙʦʛʦ ʩʦʙʳʪʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʤʝʞʜʫ ʥʫʣʝʤ ʠ ʝʜʠʥʠʮʝʡ 

1)(0 ¢¢ ɸʈ ; 

2) ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ ʩʦʙʳʪʠʷ ʨʘʚʥʦʚʝʨʦʷʪʥʳ; 

3) ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʩʦʙʳʪʠʷ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

                    )(1)( ɸʈɸʈ -= .                                               (2) 

 

ʇʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ 

 

ɿʘʜʘʯʘ 1. ɺ ʢʦʨʟʠʥʝ ʣʝʞʘʪ 3 ʯʝʨʚʠʚʳʭ ʠ 7 ʥʝ ʯʝʨʚʠʚʳʭ ʷʙʣʦʢ. ʀʟ ʢʦʨʟʠʥʳ 

ʠʟʚʣʝʢʘʶʪ ʥʘʫʛʘʜ ʦʜʥʦ ʷʙʣʦʢʦ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʠʟʚʣʝʯʝʥʥʦʝ ʷʙʣʦ-

ʢʦ: 1) ʯʝʨʚʠʚʦʝ; 2) ʥʝ ʯʝʨʚʠʚʦʝ. 

ʈʝʰʝʥʠʝ. ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ɸi ʩʦʙʳʪʠʝ, ʩʦʩʪʦʷʱʝʝ ʚ ʠʟʚʣʝʯʝʥʠʠ i ïʪʦʛʦ 

ʷʙʣʦʢʘ, ʯʝʨʝʟ ɺ ï ʯʝʨʚʠʚʦʛʦ ʷʙʣʦʢʘ, ʯʝʨʝʟ ʉ ï ʥʝ ʯʝʨʚʠʚʦʛʦ ʷʙʣʦʢʘ. 

ʉʦʙʳʪʠʷ ɸ1, ɸ2, . . . . , ɸ10 ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʷʤʠ, ʪ.ʢ. ʦʥʠ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥ-

ʪʘʨʥʳʤʠ, ʦʙʨʘʟʫʶʪ ʧʦʣʥʫʶ ʛʨʫʧʧʫ, ʥʝʩʦʚʤʝʩʪʥʳ ʠ  ʨʘʚʥʦʚʦʟʤʦʞʥʳ. ʀʩʧʳʪʘ-

ʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʚ  ʠʟʚʣʝʯʝʥʠʠ ʠʟ ʢʦʨʟʠʥʳ ʷʙʣʦʢʘ, ʩʚʦʜʠʪʩʷ ʢ ʩʭʝʤʝ ʩʣʫʯʘʝʚ, ʧʦ-

ʵʪʦʤʫ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʩɹʷ ʬʦʨʤʫʣʦʡ (1): 

n

m
ɺʈ ɺ=)( ;         

n

m
ʉʈ ʉ=)( . 

ʆʙʱʝʝ ʯʠʩʣʦ ʩʣʫʯʘʝʚ (n) ʨʘʚʥʦ 10. ʏʠʩʣʦ ʩʣʫʯʘʝʚ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʩʦʙʳ-

ʪʠʶ ɺ(mʚ) ʨʘʚʥʦ 3, ʪ.ʢ. ʚ ʢʦʨʟʠʥʝ ʚʩʝʛʦ 3 ʯʝʨʚʠʚʳʭ ʷʙʣʦʢʘ. ʏʠʩʣʦ ʩʣʫʯʘʝʚ ʙʣʘ-

ʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʩʦʙʳʪʠʶ ʉ(mc) ʨʘʚʥʦ 7. ʉʣʝʜʦʚʘʪʝʣʴʥʦ: 

1) 3,0
10

3
)( ==ɺʈ ;       2)  7,0

10

7
)( ==ʉʈ . 

ʆʪʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ ʩʦʙʳʪʠʷ ɺ ʠ ʉ ʷʚʣʷʶʪʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʠ ʧʦʵʪʦʤʫ 

              )(1)()( ʉʈʉʈɺʈ -==    ʠ )(1)()( ɺʈɺʈʉʈ -== . 

ɿʘʜʘʯʘ 2. ʄʦʥʝʪʘ ʧʦʜʙʨʘʩʳʚʘʝʪʩʷ  ʜʚʘ ʨʘʟʘ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ: 

1) çʛʝʨʙè ʚʧrʘʜʝʪ ʦʜʠʥ ʨʘʟ; 2) çʮʠʬʨʘè ʚʳʧʘʜʝʪ ʜʚʘ ʨʘʟʘ. 
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ʈʝʰʝʥʠʝ. ʆʙʦʟʥʘʯʠʤ ʚʳʧʘʜʝʥʠʝ çʛʝʨʙʘè ʙʫʢʚʦʡ ɻ, ʘ ʚʳʧʘʜʝʥʠʝ çʮʠʬʨʳè 

ʙʫʢʚʦʡ ʎ. ʊʦʛʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʢʘʟʘʥʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝ-

ʟʫʣʴʪʘʪʳ: 

ʩʦʙ. ɸ1 ï ɻɻ,  ʩʦʙ. ɸ2 ï ɻʎ,   ʩʦʙ. ɸ3 ï ʎɻ,    ʩʦʙ. ɸ4 ï ʎʎ. 

ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʡ  ɺ ï ʚʳʧʘʜʝʥʠʝ çʛʝʨʙʘè ʦʜʠʥ ʨʘʟ ʠ 

ʉ ï ʚʳʧʘʜʝʥʠʝ çʮʠʬʨʳè ʜʚʘ ʨʘʟʘ. 

ʉʦʙʳʪʠʷ ɸ1, ɸ2, ɸ3, ɸ4 ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʷʤʠ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʠ. 

 1) ʉʦʙʳʪʠʶ ɺ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʜʚʘ ʩʣʫʯʘʷ: ɸ2 ʠ ɸ3, ʘ ʦʙʱʝʝ ʯʠʩʣʦ ʩʣʫ-

ʯʘʝʚ ʨʘʚʥʦ ʯʝʪʳʨʝʤ. 

5,0
4

2
)( ===

n

m
ɺʈ ɺ . 

 

 2) ʉʦʙʳʪʠʶ ʉ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʩʣʫʯʘʡ ï ɸ4. 

25,0
4

1
)( ===

n

m
ʉʈ ʉ . 

 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪ  r

 

1. ʗʚʣʷʶʪʩʷ ʣʠ ʨʘʚʥʦʚʦʟʤʦʞʥʳʤʠ ʩʦʙʳʪʠʷ ɸ ʠ ɺ: 

1) ʠʩʧʳʪʘʥʠʝ  ï  ʙʨʦʩʘʥʠʝ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ; ʩʦʙʳʪʠʷ: ɸ ï ʚʳʧʘʜʝʥʠʝ ʥʝ-

ʯʝʪʥʦʡ  ʮʠʬʨʳ 2; ɺ ï ʚʳʧʘʜʝʥʠʝ ʯʝʪʥʦʡ ʮʠʬʨʳ; 

2) ʠʩʧʳʪʘʥʠʝ ï ʠʟʚʣʝʯʝʥʠʝ ʦʜʥʦʡ ʠʛʨʘʣʴʥʦʡ ʢʘʨʪʳ; ʩʦʙʳʪʠʷ: ɸ ï ʵʪʘ ʢʘʨʪʘ 

ʪʫʟ; ɺ ï ʵʪʘ ʢʘʨʪʘ ʢʦʨʦʣʴ. 

 

2.  ʆʙʨʘʟʫʶʪ ʣʠ ʧʦʣʥʫʶ ʛʨʫʧʧʫ ʩʦʙʳʪʠʷ ɸi:  

1) ʠʩʧʳʪʘʥʠʝ ï ʧʦʜʙʨʘʩʳʚʘʥʠʝ ʤʦʥʝʪʳ; ʩʦʙʳʪʠʷ: ɸ1 ï ʚʳʧʘʜʝʥʠʝ ʮʠʬʨʳ; 

ɸ2 ï ʚʳʧʘʜʝʥʠʝ ʛʝʨʙʘ; 

2) ʠʩʧʳʪʘʥʠʝ ï ʪʨʠ ʚʳʩʪʨʝʣʘ ʧʦ ʤʠʰʝʥʠ; ʩʦʙʳʪʠʷ: ɸ1 ï ʥʫʣʴ ʧʦʧʘʜʘʥʠʡ; 

ɸ2 ï ʦʜʥʦ ʧʦʧʘʜʘʥʠʝ; ɸ3 ï ʜʚʘ ʧʦʧʘʜʘʥʠʷ; ɸ4 ï ʪʨʠ ʧʦʧʘʜʘʥʠʷ?  

ʗʚʣʷʶʪʩʷ ʣʠ ʵʪʠ ʩʦʙʳʪʠʷ ʧʦʧʘʨʥʦ ʥʝʩʦʚʤʝʩʪʥʳʤʠ? 

 

3.  ʗʚʣʷʶʪʩʷ ʣʠ ʩʣʫʯʘʷʤʠ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʩʦʙʳʪʠʡ: 

1) ʠʩʧʳʪʘʥʠʝ ï ʙʨʦʩʘʥʠʝ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ; ʩʦʙʳʪʠʷ: ɸ1 ï ʚʳʧʘʜʝʥʠʝ ʯʝʪ-

ʥʦʡ ʮʠʬʨʳ; ɸ2 ï ʚʳʧʘʜʝʥʠʝ ʥʝʯʝʪʥʦʡ ʮʠʬʨʳ;  

2) ʠʩʧʳʪʘʥʠʝ ï ʚʳʩʪʨʝʣ ʧʦ ʤʠʰʝʥʠ; ʩʦʙʳʪʠʷ: ɸ1 ï ʧʨʦʤʘʭ; ɸ2 ï ʧʦʧʘʜʘ-

ʥʠʝ. 

 

4. ɺ ʢʣʝʪʢʝ 8 ʙʝʣʳʭ ʠ 5 ʩʝʨʳʭ ʢʨʦʣʠʢʦʚ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʧʦ-

ʩʣʝ ʦʪʢʨʳʪʠʷ ʢʣʝʪʢʠ ʧʝʨʚʳʤ ʚʳʩʢʦʯʠʪ: 1) ʙʝʣʳʡ ʢʨʦʣʠʢ; 2) ʩʝʨʳʡ ʢʨʦʣʠʢ. 

 

5. ɹʨʦʰʝʥʳ ʜʚʝ ʠʛʨʘʣʴʥʳʝ ʢʦʩʪʠ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʩʫʤʤʘ ʚʳ-

ʧʘʚʰʠʭ ʦʯʢʦʚ ʦʢʘʞʝʪʩʷ: 1) ʨʘʚʥʦʡ ʧʷʪʠ; 2) ʤʝʥʴʰʝʡ ʯʝʪʳʨʝʭ. 
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6. ɺ ʩʪʘʜʝ 300 ʢʦʨʦʚ, ʠʟ ʥʠʭ 80 ʥʝ ʧʨʝʚʳʰʘʶʪ ʪʨʝʭʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, 50 

ʢʦʨʦʚ ʠʤʝʶʪ ʚʦʟʨʘʩʪ ʩʚʳʰʝ ʧʷʪʠ ʣʝʪ. ʅʘʫʛʘʜ ʦʪʙʠʨʘʶʪ ʦʜʥʫ ʢʦʨʦʚʫ. ʂʘʢʦʚʳ 

ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʚʦʟʨʘʩʪ ʢʦʨʦʚʳ: 1) ʙʦʣʝʝ ʪʨʝʭ ʣʝʪ; 2) ʥʝ ʙʦʣʝʝ ʧʷʪʠ ʣʝʪ? 

 

7. ɺ ʚʘʟʝ 3 ʢʨʘʩʥʳʭ, 5 ʟʝʣʝʥʳʭ ʠ 4 ʞʝʣʪʳʭ ʷʙʣʦʢʘ. ʅʘʫʛʘʜ ʠʟʚʣʝʢʘʶʪ ʦʜ-

ʥʦ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʷʙʣʦʢʦ ʦʢʘʞʝʪʩʷ: 1) ʢʨʘʩʥʳʤ; 2) ʥʝ ʟʝʣʝʥʳʤ. 

 

8. ʇʦʜʙʨʦʰʝʥʳ ʪʨʠ ʤʦʥʝʪʳ. ʂʘʢʦʚʳ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʚʳʧʘʜʫʪ:     

 1) ʪʨʠ ʮʠʬʨʳ;  2) ʜʚʝ ʮʠʬʨʳ ʠ ʛʝʨʙ? 

 

9. ʂʦʣʦʜʘ ʩʦʩʪʦʠʪ ʠʟ 36 ʠʛʨʘʣʴʥʳʭ ʢʘʨʪ. ʅʘʫʛʘʜ ʠʟʚʣʝʢʘʶʪ ʦʜʥʫ ʢʘʨʪʫ. 

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ ,ʯʪʦ ʵʪʘ ʢʘʨʪʘ: 1) ʪʫʟ; 2) ʯʝʨʚʦʚʦʡ ʤʘʩʪʠ; 3) ʧʠʢʦʚʘʷ 

ʜʘʤʘ. 

 

10. ʂʫʙ, ʚʩʝ ʛʨʘʥʠ ʢʦʪʦʨʦʛʦ ʦʢʨʘʰʝʥʳ, ʨʘʩʧʠʣʝʥ ʥʘ 1000 ʢʫʙʠʢʦʚ ʦʜʠʥʘ-

ʢʦʚʦʛʦ ʨʘʟʤʝʨʘ. ʇʦʩʣʝ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʥʘʫʛʘʜ ʠʟʚʣʝʢʘʶʪ ʦʜʠʥ ʢʫʙʠʢ. ʂʘʢʦʚʳ 

ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʫ ʠʟʚʣʝʯʝʥʥʦʛʦ ʢʫʙʠʢʘ: 1) ʪʨʠ ʦʢʨʘʰʝʥʥʳʭ ʛʨʘʥʠ; 2) ʥʝʪ 

ʦʢʨʘʰʝʥʥʳʭ ʛʨʘʥʝʡ; 3) ʦʜʥʘ ʦʢʨʘʰʝʥʥʘʷ ʛʨʘʥʴ? 

 

 

3.2. ɺʳʯʠʩʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʦʙʳʪʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  

ʧʦʥʷʪʠʡ ʢʦʤʙʠʥʘʪʦʨʠʢʠ 

 

 

ʇʨʠ ʨʝʰʝʥʠʠ ʮʝʣʦʛʦ ʨʷʜʘ ʟʘʜʘʯ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʢʦʛʜʘ ʠʩʧʳʪʘʥʠʝ 

ʩʚʦʜʠʪʩʷ  ʢ ʩʭʝʤʝ ʩʣʫʯʘʝʚ ʠ ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʚʝʣʠʢʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫ-

ʣʳ ʢʦʤʙʠʥʘʪʦʨʠʢʠ. 

ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ n  ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ: 

 

{ }
n
ʘʘʘ .,..,,

21
                                                        (3) 

 

ʇʨʦʠʟʚʦʣʴʥʦʝ ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʥʝʢʦʪʦʨʦʛʦ ʤʥʦʞʝʩʪʚʘ 

ʵʣʝʤʝʥʪʦʚ ʥʘʟʳʚʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ. ɽʩʣʠ ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ 

ʚʢʣʶʯʘʝʪ m ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ (3), ʪʦ ʝʛʦ ʥʘʟʳʚʘʶʪ ʩʦʯʝʪʘʥʠʝʤ ʠʟ n ʵʣʝʤʝʥ-

ʪʦʚ ʧʦ m . ʏʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʡ ʠʟ n  ɻ ʣʝʤʝʥʪʦʚ ʧʦ  m  ʦʙʦʟʥʘʯʘʝʪʩʷ mnʉ  ʠ 

ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

)!(!

!

mnm

n
Cm

n
-

=                                                 (4) 

ʠʣʠ                                                                                                                      

 

!

)1)...(1(

m

mnnn
Cm

n

+--
= . 

ɺ ʯʘʩʪʥʦʩʪʠ .;1;1 10 nCCC
n

n

nn
===  
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ɺʦʩʢʣʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ ʦʟʥʘʯʘʝʪ ʬʘʢʪʦʨʠʘʣ ʯʠʩʣʘ. ʅʘʧʦʤʥʠʤ, ʯʪʦ  

 ʢ! = 1Ŀ 2 Ŀ 3 é(ʢ - 1) Ŀ ʢ;     0! =1. 

ʇʨʦʠʟʚʦʣʴʥʦʝ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʥʝʢʦʪʦʨʦʛʦ ʤʥʦʞʝʩʪʚʘ ʥʘ-

ʟʳʚʘʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝʤ. ɽʩʣʠ ʨʘʟʤʝʱʝʥʠʝ ʚʢʣʶʯʘʝʪ m  ɻ ʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ 

(3), ʪʦ ʝʛʦ ʥʘʟʳʚʘʶʪ ʨʘʟʤʝʱʝʥʠʝʤ ʠʟ n  ɻ ʣʝʤʝʥʪʦʚ ʧʦ m. ʏʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʨʘʟ-

ʤʝʱʝʥʠʡ ʦʙʦʟʥʘʯʘʝʪʩʷ m

nɸ  ʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

)!(

!

mn

n
ɸm

n
-

=                                              (5) 

ʠʣʠ                                                                                                                

                                          )1)...(1( +--Ö= mnnnɸm

n
. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʤʥʦʞʝʩʪʚʘ { }321 ,, ʘʘʘ  ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʩʦ-

ʯʝʪʘʥʠʷ ʩʦʜʝʨʞʘʱʠʭ ʧʦ ʜʚʘ ʵʣʝʤʝʥʪʘ: { }
21

,ʘʘ ; { }
31

,ʘʘ ; { }
32

,ʘʘ  ʠ ʰʝʩʪʴ ʨʘʟʣʠʯ-

ʥʳʭ ʨʘʟʤʝʱʝʥʠʡ: { }
21

,ʘʘ ; { }
12

,ʘʘ ;  { }
31

,ʘʘ ; { }
13

,ʘʘ ; { }
32

,ʘʘ ; { }
23

,ʘʘ . 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ;3
112

123

!1!2

!32

3
=

ÖÖ

ÖÖ
==ʉ   6

1

123

!1

!32

3
=

ÖÖ
==ɸ . 

ʇʨʦʠʟʚʦʣʴʥʦʝ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʝʩʪʘʥʦʚʢʦʡ. 

ʏʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʧʝʨʝʩʪʘʥʦʚʦʢ ʠʟ n  ɻ ʣʝʤʝʥʪʦʚ ʦʙʦʟʥʘʯʘʝʪʩʷ ʈn ʠ ʚʳʯʠʩʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 

ʈn = n !                                                       (6) 

ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʰʝʩʪʴ ʧʝʨʝʩʪʘʥʦʚʦʢ ʠʟ ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ 

{ʢʫʢʫʨʫʟʘ, ʷʯʤʝʥʴ, ʧʰʝʥʠʮʘ}, ʪ.ʢ. ʈ3 = 3! = 6.                              

 

ʇʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ 

 

ɿʘʜʘʯʘ 3.  ʅʘʙʠʨʘʷ ʥʦʤʝʨ ʪʝʣʝʬʦʥʘ, ʘʙʦʥʝʥʪ ʟʘʙʳʣ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʮʠʬʨʳ 

ʠ, ʧʦʤʥʷ ʣʠʰʴ, ʯʪʦ ʵʪʠ ʮʠʬʨʳ ʨʘʟʣʠʯʥʳ, ʥʘʙʨʘʣ ʠʭ ʥʘʫʛʘʜ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʥʘʙʨʘʥʳ ʥʫʞʥʳʝ ʮʠʬʨʳ. 

ʈʝʰʝʥʠʝ. ʏʠʩʣʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʦʤʙʠʥʘʮʠʡ ʠʟ ʜʝʩʷʪʠ ʘʨʘʙ-

ʩʢʠʭ ʮʠʬʨ ʧʦ ʪʨʠ ʮʠʬʨʳ ʨʘʚʥʦ ʯʠʩʣʫ ʨʘʟʤʝʱʝʥʠʡ ʠʟ ʜʝʩʷʪʠ ʵʣʝʤʝʥʪʦʚ ʧʦ ʪʨʠ. 

                          7208910
!7

!78910

)!310(

!103

10 =ÖÖ=
ÖÖÖ

=
-

=ɸ . 

ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ʚʩʝ ʜʦʧʫʩʪʠʤʳʝ ʢʦʤʙʠʥʘʮʠʠ ʪʨʝʭ ʮʠʬʨ ʨʘʚʥʦʚʦʟʤʦʞʥʳ, 

ʥʝʩʦʚʤʝʩʪʥʳ ʠ ʦʙʨʘʟʫʶʪ ʧʦʣʥʫʶ ʛʨʫʧʧʫ ʩʣʫʯʘʝʚ. 

ʉʦʙʳʪʠʝ ɸ ï ʥʘʙʨʘʥʳ ʥʫʞʥʳʝ ʮʠʬʨʳ. ɽʤʫ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʣʠʰʴ ʦʜʠʥ 

ʩʣʫʯʘʡ:  

                                 0014,0
720

11
)(

3

10

º===
ɸn

m
ɸʈ . 

ɿʘʜʘʯʘ 4. ɺ ʷʱʠʢʝ ʥʘʭʦʜʠʪʩʷ 20 ʧʣʦʜʦʚ, ʠʟ ʢʦʪʦʨʳʭ 4 ʧʦʨʘʞʝʥʳ ʙʦʣʝʟ-

ʥʴʶ. ʀʟ ʷʱʠʢʘ ʥʘʫʜʘʯʫ ʠʟʚʣʝʢʘʶʪ 4 ʧʣʦʜʘ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʨʝʜʠ 

ʠʟʚʣʝʯʝʥʥʳʭ ʧʣʦʜʦʚ: 1) ʥʝʪ ʧʦʨʘʞʝʥʥʳʭ ʙʦʣʝʟʥʴʶ; 2) ʜʚʘ ʧʦʨʘʞʝʥʳ ʙʦʣʝʟʥʴʶ. 
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ʈʝʰʝʥʠʝ. ʆʙʱʝʝ ʯʠʩʣʦ ʩʧʦʩʦʙʦʚ ʠʟʚʣʝʯʝʥʠʷ ʯʝʪʳʨʝʭ ʧʣʦʜʦʚ ʠʟ ʜʚʘʜʮʘʪʠ 

ʨʘʚʥʦ ʯʠʩʣʫ ʩʦʯʝʪʘʥʠʡ ʠʟ ʜʚʘʜʮʘʪʠ ʵʣʝʤʝʥʪʦʚ ʧʦ ʯʝʪʳʨʝ - 4

20ʉ . ɺʩʝ ʵʪʠ ʩʦʯʝʪʘ-

ʥʠʷ ʨʘʚʥʦʚʦʟʤʦʞʥʳ, ʥʝʩʦʚʤʝʩʪʥʳ ʠ ʦʙʨʘʟʫʶʪ ʧʦʣʥʫʶ ʛʨʫʧʧʫ ʩʣʫʯʘʝʚ. 

ʉʦʙʳʪʠʝ ɸ ï ʩʨʝʜʠ ʯʝʪʳʨʝʭ ʠʟʚʣʝʯʝʥʥʳʭ ʧʣʦʜʦʚ ʥʝʪ ʙʦʣʴʥʳʭ. ɽʤʫ ʙʣʘʛʦ-

ʧʨʠʷʪʩʪʚʫʶʪ ʚʩʝ  ʚʦʟʤʦʞʥʳʝ ʩʦʯʝʪʘʥʠʷ ʠʟ ʰʝʩʪʥʘʜʮʘʪʠ ʟʜʦʨʦʚʳʭ ʧʣʦʜʦʚ ʧʦ 

ʯʝʪʳʨʝ // 4

16
ʉ . ʉʦʙʳʪʠʝ ɺ ï ʩʨʝʜʠ ʯʝʪʳʨʝʭ ʧʣʦʜʦʚ ʜʚʘ ʙʦʣʴʥʳʭ. ɽʤʫ ʙʣʘʛʦʧʨʠ-

ʷʪʩʪʚʫʁ ʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʢʦʤʙʠʥʘʮʠʠ: ʩʦʜʝʨʞʘʱʠʝ ʧʦ  ʜʚʘ ʙʦʣʴʥʳʭ ʧʣʦʜʘ ʠ ʜʚʘ 

ʟʜʦʨʦʚʳʭ. ʏʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʜʚʫʭ ʙʦʣʴʥʳʭ ʧʣʦʜʦʚ ʨʘʚʥʦ 2

4
ʉ, ʪ.ʢ. 

ʚʩʝʛʦ ʯʝʪʳʨʝ ʙʦʣʴʥʳʭ ʧʣʦʜʘ.  ʉ ʢʘʞʜʦʡ ʪʘʢʦʡ ʢʦʤʙʠʥʘʮʠʝʡ ʤʦʞʝʪ ʙʳʪʴ ʠʟʚʣʝ-

ʯʝʥʦ ʣʶʙʦʝ ʚʦʟʤʦʞʥʦʝ ʩʦʯʝʪʘʥʠʝ ʜʚʫʭ ʟʜʦʨʦʚʳʭ  ʧʣʦʜʦʚ ʠʟ ʰʝʩʪʥʘʜʮʘʪʠ. ɿʥʘ-

ʯʠʪ ʯʠʩʣʦ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʩʣʫʯʘʝʚ ʜʣʷ ʩʦʙʳʪʠʷ ɺ ʨʘʚʥʦ 2

16
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ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪ  r

 

11. ɺ ʩʢʦʣʴʢʠʭ ʪʨʝʭʟʥʘʯʥʳʭ ʯʠʩʣʘʭ ʮʠʬʨʳ ʥʝ ʧʦʚʪʦʨʷʶʪʩʷ? 

 

12. ɺʳʯʠʩʣʠʪʴ: 1) 3

8

2

3 ʉʉ + ; 2) 6

2

4 ʈɸ + . 

 

13. ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ 212

2 =-ʭʉ . 

 

14. ʀʟ ʰʝʩʪʠ ʣʫʯʰʠʭ ʩʚʠʥʦʤʘʪʦʢ ʥʘʜʦ ʚʳʙʨʘʪʴ ʪʨʝʭ ʜʣʷ ʚʳʩʪʘʚʢʠ. 

ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ? 

 

15. ɺ ʭʦʟʷʡʩʪʚʝ 5 ʫʯʘʩʪʢʦʚ ʟʝʤʣʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʥʷʪʴ ʧʷʪʴʶ 

ʢʫʣʴʪʫʨʘʤʠ. ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʢʫʣʴʪʫʨʳ ʧʦ ʫʯʘʩʪʢʘʤ? 

 

16. ɺ ʛʨʫʧʧʝ 12 ʩʪʫʜʝʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 5 ʶʥʦʰʝʡ. ʇʦ ʩʧʠʩʢʫ ʥʘʫʛʘʜ 

ʦʪʙʠʨʘʶʪ ʯʝʪʚʝʨʳʭ ʩʪʫʜʝʥʪʦʚ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʩʨʝʜʠ ʦʪʦʙʨʘʥʥʳʭ: 

1) ʥʝʪ ʶʥʦʰʝʡ; 2) ʪʨʠ ʶʥʦʰʠ. 

 

17. ɺ ʢʣʝʪʢʝ ʥʘʭʦʜʷʪʩʷ 6 ʙʝʣʳʭ ʠ 4 ʩʝʨʳʭ ʤʳʰʠ. ʅʘʫʛʘʜ ʦʪʙʠʨʘʶʪ 2 ʤʳ-

ʰʠ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʩʨʝʜʠ ʦʪʦʙʨʘʥʥʳʭ ʤʳʰʝʡ: 1) ʦʙʝ ʤʳʰʠ ʙʝʣʳʝ; 

2) ʦʜʥʘ ʤʳʰʴ ʙʝʣʘʷ ʠ ʦʜʥʘ ʩʝʨʘʷ. 

 

18. ɺ ʢʦʤʧʘʥʠʠ 7 ʜʨʫʟʝʡ. ʄʝʩʪʘ ʟʘ ʩʪʦʣʦʤ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʞʨʝʙʠʶ. 

ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʂʦʣʷ ʩʷʜʝʪ ʨʷʜʦʤ ʩ ʆʣʝʡ, ʝʩʣʠ ʚ ʢʦʤʧʘʥʠʠ ʦʜʠʥ 

ʂʦʣʷ ʠ ʦʜʥʘ ʆʣʷ?  
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19. ɺ ʟʘʛʦʥʝ ʥʘʭʦʜʷʪʩʷ 8 ʧʦʨʦʩʷʪ ʩʝʚʝʨʦʢʘʚʢʘʟʩʢʦʡ  ʧʦʨʦʜʳ ʠ 5 ʧʦʨʦʩʷʪ 

ʢʨʫʧʥʦʡ ʙʝʣʦʡ ʧʦʨʦʜʳ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʨʝʜʠ ʪʨʝʭ ʥʘʫʛʘʜ ʦʪʦ-

ʙʨʘʥʥʳʭ ʧʦʨʦʩʷʪ ʦʢʘʞʝʪʩʷ ʭʦʪʷ ʙʳ ʦʜʠʥ ʧʦʨʦʩʝʥʦʢ ʩʝʚʝʨʦʢʘʚʢʘʟʩʢʦʡ ʧʦʨʦʜʳ. 

 

20. ɺ ʯʠʪʘʣʴʥʦʤ ʟʘʣʝ ʠʤʝʝʪʩʷ 7 ʨʘʟʥʳʭ ʫʯʝʙʥʠʢʦʚ ʧʦ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦ-

ʩʪʝʡ, ʠʟ ʢʦʪʦʨʳʭ ʪʨʠ ʚ ʤʷʛʢʦʤ ʧʝʨʝʧʣʝʪʝ. ʉʪʫʜʝʥʪ ʥʘʫʛʘʜ ʙʝʨʝʪ ʪʨʠ ʫʯʝʙʥʠʢʘ. 

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʩʨʝʜʠ ʚʳʙʨʘʥʥʳʭ ʫʯʝʙʥʠʢʦʚ: 1) ʪʨʠ ʫʯʝʙʥʠʢʘ ʚ 

ʞʝʩʪʢʦʤ ʧʝʨʝʧʣʝʪʝ; 2) ʜʚʘ ʫʯʝʙʥʠʢʘ ʚ ʞʝʩʪʢʦʤ ʧʝʨʝʧʣʝʪʝ; 3) ʭʦʪʷ ʙʳ ʦʜʠʥ 

ʫʯʝʙʥʠʢ ʚ ʤʷʛʢʦʤ ʧʝʨʝʧʣʝʪʝ. 

 

           ɿʘʜʘʯʠ 21-40.  ɺ ʫʨʥʝ ʩʦʜʝʨʞʘʪʩʷ ʂ ʯʝʨʥʳʭ ʠ ʅ ʙʝʣʳʭ ʰʘʨʦʚ. ʉʣʫʯʘʡʥʳʤ 

ʦʙʨʘʟʦʤ ʚʳʥʠʤʘʶʪ ʄ ʰʘʨʦʚ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʨʝʜʠ ʥʠʭ ʠʤʝʝʪʩʷ: 

ʘ) ʈ ʙʝʣʳʭ ʰʘʨʦʚ; 

ʙ) ʤʝʥʴʰʝ, ʯʝʤ ʈ ʙʝʣʳʭ ʰʘʨʦʚ. 

 

ɿʘʜʘ-

ʯʘ ˉ 

21 22 23 24 25 26 27 28 29 30 

ʂ 5 6 6 7 4 8 6 4 5 7 

ʅ 6 5 5 4 5 6 7 7 6 4 

ʄ 5 5 4 4 4 5 4 4 5 4 

ʈ 

 

 

 

3 3 2 2 2 3 4 2 3 2 

ɿʘʜʘ-

ʯʘ ˉ 

31 32 33 34 35 36 37 38 39 40 

ʂ 7 5 6 5 6 6 6 8 6 5 

ʅ 4 7 5 7 7 8 5 6 7 7 

ʄ 5 4 5 5 5 5 5 5 4 4 

ʈ 3 3 2 4 3 4 4 3 3 2 

 

 

3.3. ɺʳʯʠʩʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʦʩʪʘʚʥʳʭ ʩʦʙʳʪʠʡ 

 

ʉʫʤʤʦʡ ʠʣʠ ʦʙʲʝʜʠʥʝʥʠʝʤ ʜʚʫʭ ʩʦʙʳʪʠʡ ʥʘʟʳʚʘʝʪʩʷ ʥʦʚʦʝ ʩʦʙʳʪʠʝ, ʩʦ-

ʩʪʦʷʱʝʝ ʚ ʧʦʷʚʣʝʥʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʵʪʠʭ ʩʦʙʳʪʠʡ. ʅʘʧʨʠʤʝʨ, ʉ = ɸ + ɺ ʠʣʠ 

ɺɸʉ 8= . 

ʇʨʦʠʟʚʝʜʝʥʠʝʤ ʠʣʠ ʧʝʨʝʩʝʯʝʥʠʝʤ ʜʚʫʭ ʩʦʙʳʪʠʡ ʥʘʟʳʚʘʝʪʩʷ ʥʦʚʦʝ ʩʦʙʳ-

ʪʠʝ, ʩʦʩʪʦʷʱʝʝ ʚ ʩʦʚʤʝʩʪʥʦʤ ʧʦʷʚʣʝʥʠʠ ʵʪʠʭ ʩʦʙʳʪʠʡ. ʅʘʧʨʠʤʝʨ, BAD Ö=  

ʠʣʠ BAD 1= . 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʫʤʤʳ ʜʚʫʭ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ ʨʘʚʥʘ ʩʫʤʤʝ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʦʷʚʣʝʥʠʷ ʵʪʠʭ ʩʦʙʳʪʠʡ, ʪ.ʝ. 

)()()( ɺʈɸʈɺɸʈ +=+  .                                               (7) 



16 

 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʫʤʤʳ ʜʚʫʭ ʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ ʨʘʚʥʘ ʩʫʤʤʝ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʵʪʠʭ ʩʦʙʳʪʠʡ ʙʝʟ ʚʝʨʦʷʪʥʦʩʪʠ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʷʚʣʝʥʠʷ, ʪ.ʝ.  

)()()()( ɺɸʈɺʈɸʈɺɸʈ Ö-+=+ .                                         (8) 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʩʦʙʳʪʠʝ ɺ ʫʞʝ ʧʨʦ-

ʠʟʦʰʣʦ, ʥʘʟʳʚʘʝʪʩʷ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʦʙʳʪʠʷ ɸ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʈɺ(ɸ) 

ʠʣʠ  ʈ(ɸ/ɺ). 

ɼʚʘ ʩʦʙʳʪʠʷ ʥʘʟʳʚʘʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ 

ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʷʚʣʝʥʠʷ ʠʣʠ ʥʝ ʧʦʷʚʣʝʥʠʷ ʜʨʫʛʦʛʦ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʩʦʙʳ-

ʪʠʷ ʥʘʟʳʚʘʶʪʩʷ ʟʘʚʠʩʠʤʳʤʠ. ɽʩʣʠ ʩʦʙʳʪʠʷ ɸ ʠ ɺ ʥʝʟʘʚʠʩʠʤʳ, ʪʦ  

               )()()( ɸʈɸʈɸʈ
ɺɺ
==       ʠ      )()()( ɺʈɺʈɺʈ

ɸɸ
== . 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ (ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʷʚʣʝʥʠʷ) ʜʚʫʭ ʩʦʙʳʪʠʡ ʨʘʚʥʘ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʥʘ ʫʩʣʦʚʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʜʨʫʛʦʛʦ, 

ʚʳʯʠʩʣʝʥʥʫʶ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʝʨʚʦʝ ʩʦʙʳʪʠʝ ʫʞʝ ʧʨʦʠʟʦʰʣʦ, ʪ.ʝ.  

)()()( ɺʈɸʈɺɸʈ
ɸ

Ö=Ö                                        (9) 

ʠʣʠ                                                                                                                       

)()()( ɸʈɺʈɺɸʈ
ɺ
Ö=Ö . 

ɽʩʣʠ ʩʦʙʳʪʠʷ ɸ ʠ ɺ ʥʝʟʘʚʠʩʠʤʳ, ʪʦ ʠʟ (9) ʩʣʝʜʫʝʪ, ʯʪʦ  

                                            )()()( ɺʈɸʈɺɸʈ Ö=Ö . 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ ʂ ʩʦʙʳʪʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ  

         )(......)()()()...(
121211 321321 ʂɸɸɸɸɸɸʂ
ɸʈɸʈɸʈɸʈɸɸɸɸʈ

ʂ-
ÖÖÖ=ÖÖÖ . 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʛʨʫʧʧʳ ʩʦʙʳʪʠʡ 
ʂ
ɸɸɸ ,...,

21
 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 

              )...(1)...()(
321321 ʂʂ
ɸɸɸɸʈɸɸɸɸʈɺʈ ÖÖ-=++++= . 

ɽʩʣʠ ʩʦʙʳʪʠʷ ɸ1, ɸ2, . . . ɸʂ ʚʟʘʠʤʥʦ ʥʝʟʘʚʠʩʠʤʳ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʭʦ-

ʪʷ ʦʜʥʦʛʦ ʩʦʙʳʪʠʷ ʨʘʚʥʘ: 

)(...)()()(1)(
321 ʂ

ɸʈɸʈɸʈɸʈɺʈ ÖÖ-= .                            (10) 

ɽʩʣʠ ʧʨʠ ʵʪʦʤ qɸʈɸʈɸʈ ʂ ==== )(...)()( 21 , ʪʦ kqɺʈ -=1)( . 

ʀʪʘʢ, ʥʘʜ ʩʦʙʳʪʠʷʤʠ ʦʧʨʝʜʝʣʝʥʦ ʪʨʠ ʦʧʝʨʘʮʠʠ: ʩʣʦʞʝʥʠʝ, ʫʤʥʦʞʝʥʠʝ ʠ 

ʦʪʳʩʢʘʥʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʩʦʙʳʪʠʷ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʤʦʞʥʦ ʦʙʨʘ-

ʟʦʚʳʚʘʪʴ ʩʦʩʪʘʚʥʳʝ ʠʣʠ ʩʣʦʞʥʳʝ ʩʦʙʳʪʠʷ.  ɺʝʨʦʷʪʥʦʩʪʴ ʩʦʩʪʘʚʥʦʛʦ ʩʦʙʳʪʠʷ 

ʤʦʞʥʦ ʥʘʡʪʠ ʧʨʠʤʝʥʷʷ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʧʦʥʷʪʠʷ ʠ ʬʦʨʤʫʣʳ 

 

ʇʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ 

 

ɿʘʜʘʯʘ 5. ɺ ʩʘʜʫ ʜʦʩʘʞʝʥʦ ʜʚʘ ʜʝʨʝʚʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠʞʠʚʝʪʩʷ 

ʧʝʨʚʦʝ ʜʝʨʝʚʦ, ʨʘʚʥʘ 0,9, ʚʪʦʨʦʝ ʜʝʨʝʚʦ ï 0,8. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠ-

ʞʠʚʫʪʩʷ: 1) ʜʚʘ ʜʝʨʝʚʘ; 2) ʦʜʥʦ ʜʝʨʝʚʦ; 3) ʭʦʪʷ ʙʳ ʦʜʥʦ ʜʝʨʝʚʦ. 

ʈʝʰʝʥʠʝ. ɺʚʝʜʝʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʦʙʳʪʠʡ:  

ɸ1 ï ʧʨʠʞʠʣʦʩʴ ʧʝʨʚʦʝ ʜʝʨʝʚʦ; 

ɸ2 ï ʧʨʠʞʠʣʦʩʴ ʚʪʦʨʦʝ ʜʝʨʝʚʦ; 

ɺ ï ʧʨʠʞʠʣʦʩʴ ʦʜʥʦ ʜʝʨʝʚʦ; 

ʉ ï ʧʨʠʞʠʣʦʩʴ ʜʚʘ ʜʝʨʝʚʘ; 
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D- ʧʨʠʞʠʣʦʩʴ ʭʦʪʷ ʙʳ ʦʜʥʦ ʜʝʨʝʚʦ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʘʜʢʠ ʜʚʫʭ ʜʝʨʝʚʴʝʚ: 

ɸ1Āɸ2 ï ʧʨʠʞʠʣʠʩʴ ʦʙʘ ʜʝʨʝʚʘ; 

21
ɸɸÖ  - ʧʝʨʚʦʝ ʜʝʨʝʚʦ ʧʨʠʞʠʣʦʩʴ, ʘ ʚʪʦʨʦʝ ʥʝʪ; 

21
ɸɸÖ  - ʧʝʨʚʦʝ ʜʝʨʝʚʦ ʥʝ ʧʨʠʞʠʣʦʩʴ, ʘ ʚʪʦʨʦʝ ʧʨʠʞʠʣʦʩʴ;  

21
ɸɸÖ - ʦʙʘ ʜʝʨʝʚʘ ʥʝ ʧʨʠʞʠʣʠʩʴ. 

ɺʠʜʥʦ, ʯʪʦ 
21
ɸɸɺ Ö= ,  

2121
ɸɸɸɸʉ Ö+Ö= , ɼ =ɺ + ʉ. 

1) 72,08,09,0)()()()(
2121

=Ö=Ö=Ö= ɸʈɸʈɸɸʈɺʈ ; 

2) =Ö+Ö=Ö+Ö= )()())()( 21212121 ɸɸʈɸɸʈɸɸɸɸʈʉʈ                                   

= =Ö+Ö )()()()( 2121 ɸʈɸʈɸʈɸʈ 26,08,01,02,09,0 =Ö+Ö , 

ʪ.ʢ. ʩʦʙʳʪʠʷ ɸ1 ʠ ɸ2 ʥʝʟʘʚʠʩʠʤʳ , ʩʦʙʳʪʠʷ 
21
ɸɸÖ  ʠ 

21
ɸɸÖ  ʥʝʩʦʚʤʝʩʪʥʳ  ʠ 

    1,0)(1)(
11
=-= ɸʈɸʈ  ;   2,0)(1)( 22 =-= ɸʈɸʈ ; 

3) 998,02,01,01)()(1)(1)( 2121 =Ö-=Ö-=Ö-= ɸʈɸʈɸɸʈɼʈ . 

ɿʘʜʘʯʘ 6. ɺ ʧʦʣʝ ʨʘʙʦʪʘʶʪ ʪʨʠ ʤʫʞʯʠʥʳ ʠ ʩʝʤʴ ʞʝʥʱʠʥ. ʇʦ ʪʘʙʝʣʴʥʳʤ 

ʥʦʤʝʨʘʤ ʥʘʫʛʘʜ ʦʪʙʠʨʘʶʪ ʪʨʠ ʯʝʣʦʚʝʢʘ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʦʪʦ-

ʙʨʘʥʥʳʝ ʨʘʙʦʯʠʝ ʦʢʘʞʫʪʩʷ ʞʝʥʱʠʥʘʤʠ. 

ʈʝʰʝʥʠʝ. ɺʚʝʜʝʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʦʙʳʪʠʡ:  

ɸ1 ïʧʝʨʚʳʡ ʦʪʦʙʨʘʥʥʳʡ ʯʝʣʦʚʝʢ - ʞʝʥʱʠʥʘ; 

ɸ2 ï ʚʪʦʨʦʡ ʦʪʦʙʨʘʥʥʳʡ ʯʝʣʦʚʝʢ - ʞʝʥʱʠʥʘ; 

ɸ3 ï ʪʨʝʪʠʡ  ʦʪʦʙʨʘʥʥʳʡ ʯʝʣʦʚʝʢ - ʞʝʥʱʠʥʘ; 

ɺ ï ʦʪʦʙʨʘʥʳ ʪʨʠ ʞʝʥʱʠʥʳ. 

ʉʦʙʳʪʠʝ ɺ ʩʦʩʪʘʚʥʦʝ: 
321
ɸɸɸɺ ÖÖ=  

)()()()()(
321321 211
ɸʈɸʈɸʈɸɸɸʈɺʈ

ɸɸɸ
ÖÖ=ÖÖ= , ʪ.ʢ. ʩʦʙʳʪʠʷ 

321
,, ɸɸɸ  ʟʘʚʠ-

ʩʠʤʳ. 

ʉʥʘʯʘʣʘ ʥʘ ʧʦʣʝ ʥʘʭʦʜʠʪʩʷ 10 ʯʝʣʦʚʝʢ (3 ʤʫʞʯʠʥʳ ʠ 7 ʞʝʥʱʠʥ), ʧʦɻ ʪʦʤʫ 

10

7
)(

1
==

n

m
ɸʈ .  

ɽʩʣʠ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ ɸ1, ʪʦ ʥʘ ʧʦʣʝ ʦʩʪʘʣʦʩʴ 9 ʯʝʣʦʚʝʢ (3 ʤʫʞʯʠʥʳ ʠ 6 

ʞʝʥʱʠʥ), ʧʦʵʪʦʤʫ 

9

6
)(

21
==

n

m
ɸʈ

ɸ
. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ 
9

7
)(

2
1

=ɸʈ
ɸ

, ʪ.ʝ. ̧)(
21
ɸʈ

ɸ
)(

2
1

ɸʈ
ɸ

. 

ɽʩʣʠ ʧʨʦʠʟʦʰʣʠ ʩʦʙʳʪʠʷ ɸ1 ʠ ɸ2, ʪʦ ʥʘ ʧʦʣʝ ʦʩʪʘʣʦʩʴ 8 ʯʝʣʦʚʝʢ (3 ʤʫʞʯʠʥʳ ʠ 

5 ʞʝʥʱʠʥ), ʧʦʵʪʦʤʫ  

8

5
)(

321
==

n

m
ɸʈ

ɸɸ
. 

ʊʝʧʝʨʴ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʠʩʢʦʤʫʶ ʚʝʨʦʷʪʥʦʩʪʴ: 

2917,0
24

7

8

5

9

6

10

7
)( º=ÖÖ=ɺʈ . 
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ɿʘʤʝʯʘʥʠʝ. ɿʘʜʘʯʘ 6 ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʥʷʪʠʡ ʢʦʤ-

ʙʠʥʘʪʦʨʠʢʠ: 

2917,0
120

35
)(

3

10

3

7 º===
ʉ

ʉ

n

m
ɺʈ ɺ . 

ɿʘʜʘʯʘ 7. ɺʝʨʦʷʪʥʦʩʪʴ ʚʩʭʦʞʝʩʪʠ ʣʶʙʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʦʜʠʥʘʢʦʚʘ. 

ʅʘʡʪʠ ʵʪʫ ʚʝʨʦʷʪʥʦʩʪʴ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʟʦʡʜʝʪ ʭʦʪʷ ʦʜʥʦ ʠʟ ʪʨʝʭ 

ʧʦʩʝʷʥʥʳʭ ʟʝʨʝʥ ʨʘʚʥʘ 0,992. 

ʈʝʰʝʥʠʝ.  ɺʚʝʜʝʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʦʙʳʪʠʡ:  

ɸ ï ʚʟʦʰʣʦ ʭʦʪʷ ʙʳ ʦʜʥʦ ʟʝʨʥʦ; 

ɺ1 ï ʚʟʦʰʣʦ ʧʝʨʚʦʝ ʟʝʨʥʦ; 

ɺ2 ï ʚʟʦʰʣʦ ʚʪʦʨʦʝ ʟʝʨʥʦ; 

ɺ3 ï ʚʟʦʰʣʦ ʪʨʝʪʴʝ ʟʝʨʥʦ. 

ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ʈ(ɺ1)= ʈ(ɺ2) = ʈ(ɺ3)=ʨ ʠ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʨ. 

ʉʦʙʳʪʠʝ ɸ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʟ ʪʨʝʭ ʟʝʨʝʥ ʚʟʦʰʣʦ ʦʜʥʦ ʣʶʙʦʝ ʟʝʨʥʦ ʠʣʠ ʜʚʘ 

ʣʶʙʳʭ ʟʝʨʥʘ ʠʣʠ ʚʩʝ ʪʨʠ ʟʝʨʥʘ. ʇʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʝʤʫ ʷʚʣʷʝʪʩʷ ʩʦʙʳʪʠʝ ɸ- ʥʝ 

ʚʟʦʰʣʦ ʥʠ ʦʜʥʦʛʦ ʟʝʨʥʘ 
321
ɺɺɺɸ ÖÖ= . 

)(1)(1)(
321
ɺɺɺʈɸʈɸʈ ÖÖ-=-= . 

ʗʩʥʦ, ʯʪʦ ʩʦʙʳʪʠʷ 
321

,, ɺɺɺ  ʥʝʟʘʚʠʩʠʤʳ, ʪʦʛʜʘ ʠ ʩʦʙʳʪʠʷ 321 ,, ɺɺɺ  ʥʝʟʘʚʠʩʠʤʳ. 
3

321 11)()()(1)( qqqqɺʈɺʈɺʈɸʈ -=ÖÖ-=ÖÖ-= ,   q=1-ʨ. 

ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ʈ(ɸ) = 0,992. ʊʦʛʜʘ 
3q1992,0 -= ;     

008,0992,01q3 =-= ; 

2,0008,0q 3 ==    ʠ    ʨ=1- q= 0,8. 

 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪ  r

 

41. ʉʪʫʜʝʥʪ ʟʥʘʝʪ ʦʪʚʝʪʳ ʥʘ 20 ʠʟ 30 ʚʦʧʨʦʩʦʚ, ʚʳʥʝʩʝʥʥʳʭ ʥʘ ʢʦʣʣʦʢʚʠ-

ʫʤ. ɺʦʧʨʦʩʳ ʟʘʜʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʪʫʜʝʥʪ 

ʧʨʘʚʠʣʴʥʦ ʦʪʚʝʪʠʪ ʥʘ ʪʨʠ ʚʦʧʨʦʩʘ?  

42. ɺ ʚʘʟʝ 10 ʷʙʣʦʢ, ʠʟ ʢʦʪʦʨʳʭ 3 ʯʝʨʚʠʚʳʭ. ʀʟ ʚʘʟʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʙʝʟ 

ʚʦʟʚʨʘʪʘ ʠʟʚʣʝʢʘʶʪʩʷ ʪʨʠ ʷʙʣʦʢʘ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʡ: 1) ʚʩʝ ʪʨʠ ʷʙʣʦ-

ʢʘ ʥʝ ʯʝʨʚʠʚʳʝ; 2) ʧʝʨʚʦʝ ʷʙʣʦʢʦ ʯʝʨʚʠʚʦʝ, ʘ ʦʩʪʘʣʴʥʳʝ ʥʝ  ʯʝʨʚʠʚʳʝ. 

43. ɺ ʩʝʤʴʝ ʪʨʦʝ ʜʝʪʝʡ. ʇʫʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʨʦʞʜʝʥʠʷ  ʤʘʣʴʯʠʢʘ ʠ ʜʝʚʦʯʢʠ 

ʢʘʞʜʦʡ ʨʘʟ ʦʜʠʥʘʢʦʚʳ . ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʚ ʩʝʤʴʝ: 1) ʚʩʝ ʜʝʚʦʯʢʠ;  

2) ʜʚʘ ʤʘʣʴʯʠʢʘ ʠ ʦʜʥʘ ʜʝʚʦʯʢʘ;  3) ʭʦʪʷ ʙʳ ʦʜʠʥ ʤʘʣʴʯʠʢ. 

44. ʊʨʠ ʦʭʦʪʥʠʢʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʪʨʝʣʷʶʪ ʚ ʢʘʙʘʥʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘ-

ʥʠʷ ʜʣʷ ʧʝʨʚʦʛʦ ʦʭʦʪʥʠʢʘ ʨʘʚʥʘ 0,9,  ʜʣʷ ʚʪʦʨʦʛʦ ï 0,8 , ʜʣʷ ʪʨʝʪʴʝʛʦ ï 0,7. ʂʘ-

ʢʦʚʳ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʡ: 1) ʚ ʢʘʙʘʥʘ ʧʦʧʘʣʠ ʜʚʝ ʧʫʣʠ; 2) ʚʩʝ ʦʭʦʪʥʠʢʠ ʧʨʦ-

ʤʘʭʥʫʣʠʩʴ? 
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45. ʕʢʟʘʤʝʥʘʮʠʦʥʥʳʡ ʙʠʣʝʪ ʩʦʜʝʨʞʠʪ ʪʨʠ ʚʦʧʨʦʩʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʩʪʫʜʝʥʪ ʦʪʚʝʪʠʪ ʥʘ 1-ʡ ʚʦʧʨʦʩ ʨʘʚʥʘ 0,9,   ʥʘ 2-ʡ ï 0,7,    ʥʘ 3-ʡ ï 0,6. ʅʘʡʪʠ ʚʝ-

ʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʩʪʫʜʝʥʪ ʦʪʚʝʪʠʪ: 1) ʥʘ ʪʨʠ ʚʦʧʨʦʩʘ; 2) ʪʦʣʴʢʦ ʥʘ ʦʜʠʥ ʚʦ-

ʧʨʦʩ. 

46. ɺʝʨʦʷʪʥʦʩʪʴ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʧʦʧʘʜʘʥʠʷ ʧʨʠ ʜʚʫʭ ʚʳʩʪʨʝʣʘʭ ʨʘʚʥʘ 

0,96. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʨʝʭ ʧʦʧʘʜʘʥʠʡ  ʧʨʠ ʪʨʝʭ ʚʳʩʪʨʝʣʘʭ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʦʧʘʜʘʥʠʷ ʦʜʠʥʘʢʦʚʘ ʧʨʠ ʢʘʞʜʦʤ ʚʳʩʪʨʝʣʝ. 

47. ʉʢʦʣʴʢʦ ʥʘʜʦ ʚʟʷʪʴ ʷʠʮ, ʯʪʦʙʳ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 0,87 ʫʪʚʝʨ-

ʞʜʘʪʴ, ʯʪʦ ʚʳʣʫʧʠʪʩʷ ʭʦʪʷ ʙʳ ʦʜʥʘ ʢʫʨʦʯʢʘ? ɺʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʢʫʨʦʯʢʠ ʠ 

ʧʝʪʫʰʢʘ ʠʟ ʢʘʞʜʦʛʦ ʷʡʮʘ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤʠ 0,5. 

48. ʉʨʝʜʠ 30 ʧʣʦʜʦʚ ʪʨʠ ʧʦʨʘʞʝʥʳ ʙʦʣʝʟʥʴʶ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, 

ʯʪʦ ʠʟ ʪʨʝʭ ʚʟʷʪʳʭ ʧʦʜʨʷʜ ʠ ʥʝ ʚʦʟʚʨʘʱʝʥʥʳʭ ʧʣʦʜʦʚ: 1) ʦʜʠʥ ʧʦʨʘʞʝʥ ʙʦʣʝʟ-

ʥʴʶ; 2) ʥʝʪ ʧʦʨʘʞʝʥʥʳʭ ʙʦʣʝʟʥʴʶ. 

49. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʢʦʪʦʨʦʡ ʚʘʢʮʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 90 %. ɺʘʢʮʠʥʠʨʦʚʘ-

ʣʦʩʴ ʜʚʘ ʞʠʚʦʪʥʳʭ. ʂʘʢʦʚʳ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ: 1) ʦʙʘ ʞʠʚʦʪʥʳʭ ʧʨʠʦʙʨʝʣʠ 

ʠʤʤʫʥʠʪʝʪ; 2) ʭʦʪʷ ʦʜʥʦ ʞʠʚʦʪʥʦʝ ʧʨʠʦʙʨʝʣʦ ʠʤʤʫʥʠʪʝʪ? 

50. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʫʥʠʯʪʦʞʝʥʠʷ ʚʨʝʜʠʪʝʣʝʡ ʧʨʠ ʯʝʪʳʨʝʭʢʨʘʪʥʦʡ ʦʙ-

ʨʘʙʦʪʢʝ ʩʘʜʘ, ʝʩʣʠ ʜʣʷ ʛʠʙʝʣʠ ʥʘʩʝʢʦʤʳʭ ʜʦʩʪʘʪʦʯʥʦ ʦʪʨʘʚʣʝʥʠʝ ʭʦʪʷ ʙʳ ʚ ʦʜ-

ʥʦʡ ʠʟ ʦʙʨʘʙʦʪʦʢ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʛʠʙʝʣʠ ʥʘʩʝʢʦʤʳʭ ʧʨʠ ʢʘʞʜʦʡ ʦʙʨʘʙʦʪʢʝ ʨʘʚʥʘ 

0,8. 
 

3.4. ʌʦʨʤʫʣʘ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʬʦʨʤʫʣʘ ɹʝʡʝʩʘ 

 

ʇʫʩʪʴ ʩʦʙʳʪʠʝ ɸ ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʷʚʣʝʥʠʷ ʦʜʥʦʛʦ 

ʠʟ ʥʝʩʦʚʤʝʩʪʥʳʭ ʠ ʦʙʨʘʟʫʶʱʠʭ ʧʦʣʥʫʶ ʛʨʫʧʧʫ ʩʦʙʳʪʠʡ 
n
ɺBɺ ,....,,

21
. ʊʦʛʜʘ ʚʝ-

ʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ ʟʘʚʠʩʠʪ ʦʪ ʩʦʙʳʪʠʡ 
n
ɺBɺ ,....,,

21
ʠ ʤʦʞʝʪ ʙʳʪʴ  ʚʳʯʠʩʣʝʥʘ 

ʧʦ ʬʦʨʤʫʣʝ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ: 

)()()(
1

APBPAP
iB

n

i
i
Ö=ä

=

.                                          (11) 

ʉʦʙʳʪʠʷ 
n
ɺBɺ ,....,,

21
ʥʘʟʳʚʘʶʪʩʷ ʛʠʧʦʪʝʟʘʤʠ. ʉʫʤʤʘ ʚʝʨʦʷʪʥʦʩʪʝʡ ʛʠʧʦʪʝʟ 

ʨʘʚʥʘ ʝʜʠʥʠʮʝ:  1)(...)()( 21 =+++ nBPBPBP . ʆʪʤʝʪʠʤ, ʯʪʦ  ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘ-

ʥʠʷ ʦʜʥʘ ʠʟ ʛʠʧʦʪʝʟ ʦʙʷʟʘʪʝʣʴʥʦ ʨʝʘʣʠʟʫʝʪʩʷ, ʥʦ ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʦ ʢʘʢʘʷ 

ʠʤʝʥʥʦ. 

 ʇʫʩʪʴ  ʜʦ ʠʩʧʳʪʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ ʙʳʣʠ ʨʘʚʥʳ: 

)(),...,(),( 21 nBPBPBP . ɽʩʣʠ  ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ ɸ, ʪʦ ʚʝ-

ʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ ʠʟʤʝʥʷʶʪʩʷ ʟʘ ʩʯʝʪ ʧʦʷʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʦʚʳʝ (ʫʩʣʦʚʥʳʝ) ʚʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ɹʝʡʝʩʘ: 
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)()(

)()(
)(

1

ä
=

Ö

Ö
=

n

i

Bi

Bj

jA

APBP

APBP
BP

i

j

  ʜʣʷ j=1,2,é,n.                               (12) 
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ʇʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ 

 

ɿʘʜʘʯʘ 8.  ʀʟ ʟʘʛʦʪʦʚʣʝʥʥʦʡ ʜʣʷ ʧʦʩʝʚʘ ʧʰʝʥʠʮʳ ʟʝʨʥʦ ʧʝʨʚʦʛʦ ʩʦʨʪʘ ʩʦ-

ʩʪʘʚʣʷʝʪ 30%; ʟʝʨʥʦ ʚʪʦʨʦʛʦ ʩʦʨʪʘ ï 60%, ʟʝʨʥʦ ʪʨʝʪʴʝʛʦ ʩʦʨʪʘ ï 10%. ɺʝʨʦʷʪ-

ʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʟʦʡʜʝʪ ʟʝʨʥʦ ʧʝʨʚʦʛʦ ʩʦʨʪʘ ʨʘʚʥʘ 0,8, ʚʪʦʨʦʛʦ ʩʦʨʪʘ ï 0,6, 

ʪʨʝʪʴʝʛʦ ï 0,5. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʟʦʡʜʝʪ ʦʜʥʦ ʥʘʫʛʘʜ ʚʟʷʪʦʝ ʟʝʨʥʦ. 

 ʈʝʰʝʥʠʝ.  ʉʦʙʳʪʠʝ ɸ ï ʥʘʫʛʘʜ ʚʟʷʪʦʝ ʟʝʨʥʦ ʚʟʦʰʣʦ. ɻʠʧʦʪʝʟʳ: 

 1ɺ  - ʚʳʙʨʘʥʦ ʠ  ʧʦʩʝʷʥʦ ʟʝʨʥʦ ʧʝʨʚʦʛʦ ʩʦʨʪʘ; 

2ɺ  -  ʚʳʙʨʘʥʦ ʠ ʧʦʩʝʷʥʦ ʟʝʨʥʦ ʚʪʦʨʦʛʦ ʩʦʨʪʘ;  

          3B  -  ʚʳʙʨʘʥʦ ʠ ʧʦʩʝʷʥʦ ʟʝʨʥʦ ʪʨʝʪʴʝʛʦ ʩʦʨʪʘ; 

ɼʦ ʠʩʧʳʪʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ ʨʘʚʥʳ: ;3,0)( 1 =BP   ;6,0)( 2 =BP   1,0)( 3 =BP , 

ʪ.ʢ. ʟʝʨʥʦ ʧʝʨʚʦʛʦ ʩʦʨʪʘ ʩʦʩʪʘʚʣʷʝʪ 30% ʦʪ ʚʩʝʛʦ ʠʤʝʶʱʝʛʦʩʷ ʟʝʨʥʘ ʠ ʪ.ʜ. ɺʩʝ 

ʫʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ ɸ ʜʘʥʳ ʚ ʫʩʣʦʚʠʠ ʟʘʜʘʯʠ ;8,0)(
1
=APB   

;6,0)(
2
=APB   .5,0)(

3
=APB  

 ʇʦ ʬʦʨʤʫʣʝ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ (11) ʧʦʣʫʯʘʝʤ: 

                  =Ö+Ö+Ö= )()()()()()()(
321 321 APBPAPBPAPBPAP BBB  

                 .65,05,036,024,05,01,06,06,08,03,0 =++=Ö+Ö+Ö=  

 ɿʘʜʘʯʘ 9.   ɼʚʝ ʙʨʠʛʘʜʳ ʩʦʙʠʨʘʶʪ ʥʘ ʩʚʦʠʭ ʧʦʣʷʭ ʧʦʤʠʜʦʨʳ ʠ ʛʨʫʟʷʪ ʠʭ 

ʜʣʷ ʦʪʧʨʘʚʢʠ ʥʘ ʦʜʠʥ ʛʨʫʟʦʚʠʢ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʙʦʨʢʠ ʧʦʤʠʜʦʨ  ʧʝʨʚʦʡ 

ʙʨʠʛʘʜʳ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚʪʦʨʦʡ. ʇʝʨʚʘʷ ʙʨʠʛʘʜʘ 

ʚrʨʘʩʪʠʣʘ 60% ʧʦʤʠʜʦʨ ʦʪʣʠʯʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʘ ʚʪʦʨʘʷ 84%. ʅʘʫʜʘʯʫ ʚʟʷʪʳʡ ʚ 

ʛʨʫʟʦʚʠʢʝ ʧʦʤʠʜʦʨ ʦʢʘʟʘʣʩʷ ʦʪʣʠʯʥʦʛʦ ʢʘʯʝʩʪʚʘ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ 

ʚʟʷʪʳʡ ʧʦʤʠʜʦʨ ʚʳʨʘʱʝʥ: 1) ʧʝʨʚʦʡ ʙʨʠʛʘʜʦʡ; 2) ʚʪʦʨʦʡ ʙʨʠʛʘʜʦʡ. 

 ʈʝʰʝʥʠʝ.   ʉʦʙʳʪʠʝ ɸ ï ʚʟʷʪʳʡ ʧʦʤʠʜʦʨ ʦʢʘʟʘʣʩʷ ʦʪʣʠʯʥʦʛʦ ʢʘʯʝʩʪʚʘ. 

ɻʠʧʦʪʝʟʳ: 

1B  - ʧʦʤʠʜʦʨ ʚʳʨʘʱʝʥ ʧʝʨʚʦʡ ʙʨʠʛʘʜʦʡ; 

          2B  - ʧʦʤʠʜʦʨ ʚʳʨʘʱʝʥ ʚʪʦʨʦʡ ʙʨʠʛʘʜʦʡ. 

ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ: ).(),( 21 BPBP AA  

 ɺʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ ʨʘʚʥʳ:,3/1)(;3/2)( 21 == BPBP  ʪ.ʢ. ʢʦʣʠʯʝʩʪʚʦ ʧʦʤʠ-

ʜʦʨ ʚ ʛʨʫʟʦʚʠʢʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʙʨʠʛʘʜ ʧʨʠ ʩʙʦʨʝ 

ʧʦʤʠʜʦʨ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʝʨʚʦʡ ʙʨʠʛʘʜʳ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʚʪʦʨʦʡ ʙʨʠʛʘʜʳ. ʋʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ ɸ ʜʦ ʠʩʧʳʪʘʥʠʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʧʨʦʮʝʥʪʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʧʦʤʠʜʦʨ ʦʪʣʠʯʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠ 

ʨʘʚʥʳ:  ;6,0)(
1
=APB   .84,0)(

2
=APB  

 ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ ɸ ï ʚʟʷʪ ʧʦʤʠʜʦʨ ʦʪ-

ʣʠʯʥʦʛʦ ʢʘʯʝʩʪʚʘ. ɺʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʷ - )(),( 21 BPBP AA . ʀʭ 

ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʝ ɹʝʡʝʩʘ (12): 

 ,5882,0
84,03/16,03/2

6,03/2
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ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪ  r

51. ɺ ʪʨʝʭ ʤʝʰʢʘʭ ʥʘʭʦʜʠʪʩʷ ʢʘʨʪʦʬʝʣʴ. ɺ ʧʝʨʚʦʤ ʤʝʰʢʝ ʧʦʚʨʝʞʜʝʥʦ 

15% ʢʣʫʙʥʝʡ, ʚʦ ʚʪʦʨʦʤ ï 5%, ʚ ʪʨʝʪʴʝʤ ï 10%. ʅʘʫʜʘʯʫ ʠʟʚʣʝʢʘʝʪʩʷ ʦʜʠʥ ʢʣʫ-

ʙʝʥʴ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʢʣʫʙʝʥʴ: 1) ʧʦʚʨʝʞʜʝʥ; 2) ʥʝ ʧʦʚʨʝʞʜʝʥ. 

52. ɺ ʚʘʟʝ ʜʚʘ ʷʙʣʦʢʘ. ɺ ʥʝʝ ʩʥʘʯʘʣʘ ʜʦʙʘʚʣʷʝʪʩʷ ʦʜʥʦ ʥʝ ʯʝʨʚʠʚʦʝ ʷʙʣʦ-

ʢʦ, ʘ ʟʘʪʝʤ ʥʘʫʜʘʯʫ ʠʟʚʣʝʢʘʝʪʩʷ ʦʜʥʦ ʷʙʣʦʢʦ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟ-

ʚʣʝʯʝʥʥʦʝ ʷʙʣʦʢʦ ʦʢʘʞʝʪʩʷ ʥʝ ʯʝʨʚʠʚʳʤ, ʝʩʣʠ ʨʘʚʥʦʚʝʨʦʷʪʥʳ ʚʩʝ ʚʘʨʠʘʥʪʳ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʘʟʳ? 

53. ʀʟ ʧʦʣʥʦʛʦ ʥʘʙʦʨʘ ʢʦʩʪʝʡ ʜʦʤʠʥʦ (28 ʰʪ.) ʥʘʫʛʘʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʙʝʟ 

ʚʦʟʚʨʘʪʘ ʠʟʚʣʝʢʘʶʪ ʜʚʝ ʢʦʩʪʠ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ  ʚʪʦʨʫʶ ʠʟʚʣʝʯʝʥ-

ʥʫʶ ʢʦʩʪʴ ʤʦʞʥʦ ʧʨʠʩʪʘʚʠʪʴ ʢ ʧʝʨʚʦʡ. 

54. ɺ ʪʨʝʭ ʷʱʠʢʘʭ ʥʘʭʦʜʷʪʩʷ ʧʦʤʠʜʦʨʳ, ʚ ʧʝʨʚʦʤ ï10% ʟʝʣʝʥʳʭ, ʚʦ ʚʪʦ-

ʨʦʤ ï 15%, ʚ ʪʨʝʪʴʝʤ ï 20%. ʉʥʘʯʘʣʘ ʠʟ ʷʱʠʢʦʚ ʥʘʫʛʘʜ ʦʪʙʠʨʘʶʪ 2, 3, ʠ 5 ʧʦ-

ʤʠʜʦʨ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɿʘʪʝʤ ʠʟ ʥʠʭ ʥʘʫʜʘʯʫ ʙʝʨʫʪ ʦʜʠʥ ʧʦʤʠʜʦʨ. ʂʘʢʦʚʘ ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥ ʙʳʣ ʦʪʦʙʨʘʥ ʠʟ ʧʝʨʚʦʛʦ ʷʱʠʢʘ, ʝʩʣʠ ʦʥ ʦʢʘʟʘʣʩʷ ʟʝʣʝʥʳʤ? 

55. ɺ ʧʝʨʚʦʡ ʫʨʥʝ 5 ʙʝʣʳʭ ʠ 10 ʯʝʨʥʳʭ ʰʘʨʦʚ, ʚʦ ʚʪʦʨʦʡ ï 3 ʙʝʣʳʭ ʠ 7 

ʯʝʨʥʳʭ. ʀʟ ʧʝʨʚʦʡ ʫʨʥʳ ʚʦ ʚʪʦʨʫʶ ʧʝʨʝʢʣʘʜʳʚʘʶʪ ʦʜʠʥ ʰʘʨ, ʘ ʟʘʪʝʤ ʠʟ ʚʪʦʨʦʡ 

ʥʘʫʛʘʜ ʙʝʨʫʪ ʦʜʠʥ ʰʘʨ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʰʘʨ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦ ʙʳʣ ʚ ʧʝʨʚʦʡ ʫʨʥʝ, ʝʩʣʠ ʦʥ ʦʢʘʟʘʣʩʷ ʙʝʣʳʤ. 

56. ɺʝʨʦʷʪʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʚ ʮʝʣʴ 1-ʤ, 2-ʤ ʠ 3 ïʤ ʩʪʨʝʣʢʘʤʠ ʨʘʚʥʳ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ 0,6, 0,5 ʠ 0,4. ɾʨʝʙʠʡ ʦʧʨʝʜʝʣʠʣ ʧʦʨʷʜʦʢ ʚʳʭʦʜʘ ʢ ʤʠʰʝʥʠ. ʂʘʢʦʚʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʵʪʦʪ ʚʳʩʪʨʝʣ ʧʨʦʠʟʚʝʣ ʪʨʝʪʠʡ ʩʪʨʝʣʦʢ ? 

57. ɼʣʷ ʧʦʩʝʚʘ ʟʘʛʦʪʦʚʣʝʥʦ 40% ʟʝʨʥʘ 1-ʛʦ ʩʦʨʪʘ, 50% - 2-ʛʦ ʩʦʨʪʘ ʠ 10% - 

3-ʛʦ ʩʦʨʪʘ. ɺʩʭʦʞʝʩʪʴ ʟʝʨʥʘ 1-ʛʦ ʩʦʨʪʘ ʩʦʩʪʘʚʣʷʝʪ 95%, 2-ʛʦ ï 90%, 3-ʛʦ ï 80%. 

1) ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʟʦʡʜʝʪ ʦʜʥʦ ʥʘʫʛʘʜ ʚʟʷʪʦʝ ʟʝʨʥʦ.  

2) ʇʫʩʪʴ ʟʝʨʥʦ ʚʟʦʰʣʦ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʵʪʦ ʙʳʣʦ ʟʝʨʥʦ ʪʨʝʪʴʝʛʦ 

ʩʦʨʪʘ. 

58. ɺ ʜʚʫʭ ʤʝʰʢʘʭ ʥʘʭʦʜʷʪʩʷ ʩʝʤʝʥʘ ʷʯʤʝʥʷ. ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʠʟ 1-ʛʦ 

ʤʝʰʢʘ ʩʦʩʪʘʚʣʷʝʪ 80%, ʠʟ 2-ʛʦ ï 90%. ʀʟ 1-ʛʦ ʤʝʰʢʘ ʥʘʫʛʘʜ ʦʪʙʠʨʘʶʪ 4 ʟʝʨʥʘ, ʘ 

ʠʟ 2-ʛʦ 2 ʟʝʨʥʘ. ɿʘʪʝʤ ʠʟ ʰʝʩʪʠ ʟʝʨʝʥ ʥʘʫʛʘʜ ʚʳʙʠʨʘʶʪ ʦʜʥʦ. 

1) ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʪʦʙʨʘʥʥʦʝ ʟʝʨʥʦ ʚʟʦʡʜʝʪ? 

2) ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʪʦʙʨʘʥʥʦʝ ʟʝʨʥʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʦ ʚ 1-ʤ 

ʤʝʰʢʝ, ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʥʦ ʚʟʦʰʣʦ. 

         59. ɺ ʭʦʟʷʡʩʪʚʝ ʠʤʝʝʪʩʷ 7 ʛʫʩʝʥʠʯʥʳʭ ʠ 5 ʢʦʣʝʩʥʳʭ ʪʨʘʢʪʦʨʦʚ. ɺʝʨʦʷʪ-

ʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʛʫʩʝʥʠʯʥʳʡ  ʪʨʘʢʪʦʨ ʙʫʜʝʪ ʠʩʧʨʘʚʝʥ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʥʝʜʝʣʠ ʨʘʚ-

ʥʘ  0,9,  ʘ ʪʦʛʦ, ʯʪʦ ʢʦʣʝʩʥʳʡ ʪʨʘʢʪʦʨ - 0,8. ɼʣʷ ʨʘʙʦʪʳ ʥʘʧʨʘʚʣʷʝʪʩʷ ʧʨʦʠʟ-

ʚʦʣʴʥʦ ʚʳʙʨʘʥʥʳʡ ʪʨʘʢʪʦʨ.  

1)  ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥ ʥʝ ʩʣʦʤʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ. 

2) ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʨʘʙʦʪʘʣ  ʛʫʩʝʥʠʯʥʳʡ ʪʨʘʢʪʦʨ, ʝʩʣʠ ʦʥ ʥʝ ʣʦʤʘʣ-

ʩʷ  ʚʩʶ ʥʝʜʝʣʶ. 

         60. ɺ ʢʘʞʜʦʡ ʠʟ ʪʨʝʭ ʚʘʟ ʩʦʜʝʨʞʘʪʩʷ 6 ʯʝʨʥʳʭ ʠ 4 ʙʝʣʳʭ ʰʘʨʘ. ʀʟ ʧʝʨʚʦʡ 

ʚʘʟʳ ʥʘʫʛʘʜ ʠʟʚʣʝʯʝʥ ʦʜʠʥ ʰʘʨ ʠ ʧʝʨʝʣʦʞʝʥ ʚʦ ʚʪʦʨʫʶ, ʟʘʪʝʤ ʠʟ ʚʪʦʨʦʡ ʚʘʟʳ 

ʥʘʫʛʘʜ ʠʟʚʣʝʯʝʥ ʦʜʠʥ ʰʘʨ ʠ ʧʝʨʝʣʦʞʝʥ ʚ ʪʨʝʪʴʶ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ  

ʥʘʫʛʘʜ ʠʟʚʣʝʯʝʥʥʳʡ ʠʟ ʪʨʝʪʴʝʡ ʚʘʟʳ ʰʘʨ ʦʢʘʞʝʪʩʷ ʙʝʣʳʤ. 
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3.5. ʇʦʚʪʦʨʝʥʠʝ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ. ʉʭʝʤʘ ɹʝʨʥʫʣʣʠ 

 

 ʇʫʩʪʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʝʨʠʷ ʦʜʥʦʨʦʜʥʳʭ ʠʩʧʳʪʘʥʠʡ. ɽʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝ-

ʢʦʪʦʨʦʛʦ ʩʦʙʳʪʠʷ ɸ ʚ ʢʘʞʜʦʤ ʠʩʧʳʪʘʥʠʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʜʨʫʛʠʭ ʠʩ-

ʧʳʪʘʥʠʡ, ʪʦ ʠʩʧʳʪʘʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ, ʠʥʘʯʝ ï ʟʘʚʠʩʠʤʳʤʠ. 

ʉʝʨʠʷ ʦʜʥʦʨʦʜʥʳʭ ʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘʟʳʚʘʝʪʩʷ ʩʭʝʤʦʡ ʫʨʥ. ʉʝʨʠʷ 

ʦʜʥʦʨʦʜʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘʟʳʚʘʝʪʩʷ ʩʭʝʤʦʡ ɹʝʨʥʫʣʣʠ. ʅʘʧʨʠʤʝʨ. 

ɺ ʚʘʟʝ 20 ʷʙʣʦʢ, ʠʟ ʢʦʪʦʨʳʭ 5 ï ʯʝʨʚʠʚʳʝ. ɹʫʜʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʟʚʣʝʢʘʪʴ ʧʦ 

ʦʜʥʦʤʫ ʷʙʣʦʢʫ. ɽʩʣʠ ʢʘʞʜʦʝ ʷʙʣʦʢʦ ʚʦʟʚʨʘʱʘʪʴ ʚ ʚʘʟʫ, ʪʦ ʩʝʨʠʷ ʠʩʧʳʪʘʥʠʡ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʩʭʝʤʝ ɹʝʨʥʫʣʣʠ, ʪ.ʢ. ʚ ʢʘʞʜʦʤ ʠʩʧʳʪʘʥʠʠ ʚʝʨʦʷʪʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ 

ʯʝʨʚʠʚʦʛʦ ʷʙʣʦʢʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʦʤʝʨʘ ʠʩʧʳʪʘʥʠʷ ʠ ʨʘʚʥʘ 5/20. ɽʩʣʠ ʷʙʣʦʢʠ ʥʝ 

ʚʦʟʚʨʘʱʘʪʴ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʯʝʨʚʠʚʦʛʦ ʷʙʣʦʢʘ ʟʘʚʠʩʠʪ ʦʪ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʧʨʝʜʳʜʫʱʠʭ ʠʩʧʳʪʘʥʠʡ ʠ ʩʝʨʠʷ ʠʩʧʳʪʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ  ʩʭʝʤʝ ʫʨʥ. 

ʈʘʩʩʤʦʪʨʠʤ ʟʜʝʩʴ ʯʝʪʳʨʝ ʪʝʦʨʝʤʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʭʝʤʝ ɹʝʨʥʫʣʣʠ. 

ʇʫʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ ʚ ʢʘʞʜʦʤ ʠʩʧʳʪʘʥʠʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʨʫʛʠʭ ʠʩʧʳʪʘʥʠʡ:  ʈ(ɸ)  =  ʨ. 

ʊʝʦʨʝʤʘ ɹʝʨʥʫʣʣʠ. ɽʩʣʠ ʩʝʨʠʷ ʠʩʧʳʪʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʭʝʤʝ ɹʝʨʥʫʣ-

ʣʠ ʠ ʯʠʩʣʦ ʠʩʧʳʪʘʥʠʡ ʥʝʚʝʣʠʢʦ (n  Ò  10), ʪʦ  

,)( knkk

nn qʨCkP -ÖÖ=                                                      (13) 

ʛʜʝ )(kʈ
n

- ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʦʙʳʪʠʷ ɸ ʧʨʦʠʟʦʡʜʝʪ ʚ n ʠʩʧʳʪʘʥʠʷʭ ʨʘʚʥʦ  

k ʨʘʟ; 
k

n
ʉ - ʯʠʩʣʦ ʩʦʯʝʪʘʥʠʡ ʠʟ n ʵʣʝʤʝʥʪʦʚ ʧʦ k; 

pq -=1 - ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ. 

ʇʨʠ n  > 10 ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʤʫʣʳ ɹʝʨʥʫʣʣʠ (13) ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. 

ʃʦʢʘʣʴʥʘʷ ʪʝʦʨʝʤʘ ʃʘʧʣʘʩʘ. ɽʩʣʠ ʩʝʨʠʷ ʠʩʧʳʪʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʭʝ-

ʤʝ ɹʝʨʥʫʣʣʠ ʠ ʯʠʩʣʦ ʠʩʧʳʪʘʥʠʡ ʚʝʣʠʢʦ (n  > 10), ʪʦ  
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ɿʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ  )(xj  ʜʣʷ 40 <¢x  ʧʨʠʚʦʜʷʪʩʷ ʚ  ʪʘʙʣʠʮʝ 2 ʧʨʠʣʦʞʝʥʠʷ 1. 

ʆʪʤʝʪʠʤ, ʯʪʦ  0)4( º²xj    ʠ  ).()( xx jj =-  

  ʇʨʠ ʥʝʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʨ  ʬʦʨʤʫʣʘ (14) ʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʛʨʝʰ-

ʥʦʩʪʴ. 

 ʊʝʦʨʝʤʘ ʇʫʘʩʩʦʥʘ. ɽʩʣʠ ʩʝʨʠʷ ʠʩʧʳʪʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʭʝʤʝ ɹʝʨʥʫʣ-

ʣʠ, ʯʠʩʣʦ ʠʩʧʳʪʘʥʠʡ ʚʝʣʠʢʦ (n >10) ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ʚ ʦʜʥʦʤ ʠʩʧʳʪʘʥʠʠ 

ʤʘʣʘ (ʨ < 0,01), ʪʦ  
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!

)( ll -º e
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n     ʛʜʝ .pnÖ=l      (15) 
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 ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʦʙʳʪʠʝ ɸ ʧʦʷʚʠʪʩʷ ʚ n ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʷʭ 

ʦʪ k1 ʜʦ k2 ʨʘʟ ʨʘʚʥʘ ʩʫʤʤʝ ʚʝʨʦʷʪʥʦʩʪʝʡ )(),...1(),( 211 kPkPkʈ nnn + : 

)()(),(
2

1

2121 kPkkkPkkP
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kk

nnn ä
=

=¢¢= . 

ɺʝʨʦʷʪʥʦʩʪʠ ʈn(k) ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʦʜʥʦʡ ʠʟ ʫʞʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʬʦʨʤʫʣ. 

 ʀʥʪʝʛʨʘʣʴʥʘʷ ʪʝʦʨʝʤʘ ʃʘʧʣʘʩʘ. ɽʩʣʠ ʩʝʨʠʷ ʠʩʧʳʪʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʭʝʤʝ ɹʝʨʥʫʣʣʠ ʠ ʯʠʩʣʦ ʠʩʧʳʪʘʥʠʡ ʚʝʣʠʢʦ (n >10), ʪʦ 
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ɿʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ - )(xF  ʜʣʷ 50 ¢¢x  ʧʨʠʚʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʪʘʙʣʠʮʝ 1 ʧʨʠʣʦʞʝʥʠʷ 1.  ʆʪʤʝʪʠʤ, ʯʪʦ 5,0)5( º>Fx    ʠ  )()( xx F-=-F . 

 

ʇʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ 

 

 ɿʘʜʘʯʘ 10.  ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʨʘʚʥʘ 80%. ɼʣʷ ʦʧʳʪʘ ʦʪʙʠʨʘʶʪ 5 ʩʝʤʷʥ. 

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʙʫʜʝʪ ʥʝ ʤʝʥʝʝ ʯʝʪʳʨʝʭ ʚʩʭʦʜʦʚ. 

 ʈʝʰʝʥʠʝ.  ʉʦʙʳʪʠʝ ɸ ï ʚʟʦʰʣʦ ʦʜʥʦ ʥʘʫʛʘʜ ʚʟʷʪʦʝ ʩʝʤʷ. ʉʦʙʳʪʠʝ ɺ ï ʠʟ 

ʧʷʪʠ ʩʝʤʷʥ ʚʟʦʰʣʦ ʥʝ ʤʝʥʝʝ ʯʝʪʳʨʝʭ. 
).5()4()54()4()( 5555 PPkPkPBP +=¢¢=²=  

ɺʝʨʦʷʪʥʦʩʪʴ ʚʩʭʦʞʝʩʪʠ ʣʶʙʦʛʦ ʩʝʤʝʥʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʚʟʦʡʜʫʪ ʠʣʠ ʥʝʪ ʜʨʫ-

ʛʠʝ ʩʝʤʝʥʘ. 8,0)( ==pAP  ʠ .2,01 =-= pq  ʏʠʩʣʦ ʠʩʧʳʪʘʥʠʡ (ʯʠʩʣʦ ʧʦʩʝʷʥʥʳʭ 

ʩʝʤʷʥ) ʥʝʚʝʣʠʢʦ (n = 5). ʇʦʵʪʦʤʫ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʪʝʦʨʝʤʦʡ ɹʝʨʥʫʣʣʠ: 

 ,4096,02,0)8,0(5)4( 4144

55 =ÖÖ=ÖÖ= qʨCP  

 3277,0)8,0(1)5( 5055

55 ºÖ=ÖÖ= qʨCP . 

        .7373,0)5()4()( 55 º+= PPBP  

 ɿʘʜʘʯʘ 11.   ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠʞʠʚʝʪʩʷ ʦʜʥʦ ʜʝʨʝʚʦ, ʚ ʩʨʝʜʥʝʤ 

ʨʘʚʥʘ 0,85. ɺ ʩʘʜʫ ʚʳʩʘʜʠʣʠ 100 ʜʝʨʝʚʴʝʚ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠʞʠ-

ʚʝʪʩʷ ʥʝ ʤʝʥʝʝ 80 ʜʝʨʝʚʴʝʚ. 

 ʈʝʰʝʥʠʝ.  ʉʦʙʳʪʠʝ ɸ- ʧʨʠʞʠʣʦʩʴ ʦʜʥʦ ʥʘʫʛʘʜ ʚʟʷʪʦʝ ʜʝʨʝʚʦ. ʉʦʙʳʪʠʝ ɺ ï 

ʠʟ 100 ʜʝʨʝʚʴʝʚ ʧʨʠʞʠʣʦʩʴ ʥʝ ʤʝʥʝʝ 80. 

 ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠʞʠʚʝʪʩʷ ʦʜʥʦ ʣʶʙʦʝ ʜʝʨʝʚʦ, ʧʦʩʪʦʷʥʥʘ: 

.85,0)( ==pAP  ʏʠʩʣʦ ʧʦʩʘʞʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʚʝʣʠʢʦ (n=100). ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʠʥ-

ʪʝʛʨʘʣʴʥʦʡ ʪʝʦʨʝʤʦʡ ʃʘʧʣʘʩʘ: 

 ),()()10080()80()( 12100100 xxkPkPBP F-Fº¢¢=²=  

 ,20,4
57,3

15

15,085,0100

85,01001002

2 ºº
ÖÖ

Ö-
=

-
=

npq

npk
x  

 .40,1
57,3

5

15,085,0100

85,0100801

1 -º
-

º
ÖÖ

Ö-
=

-
=

npq

npk
x  
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.9192,04192,0499968,0)40,1()20,4()40,1()20,4()( º+ºF+F=-F-FºBP  

 ɿʥʘʯʝʥʠʷ )40,1(),20,4( FF  ʥʘʡʜʝʥʳ ʧʦ ʪʘʙʣʠʮʝ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ.  

 ɿʘʜʘʯʘ 12.   ɿʘʩʦʨʝʥʥʦʩʪʴ ʩʝʤʷʥ ʩʦʨʥʷʢʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 0,2%. ʅʘʡʪʠ ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟ 1000 ʦʪʦʙʨʘʥʥʳʭ ʩʝʤʷʥ 5 ʷʚʣʷʶʪʩʷ ʩʝʤʝʥʘʤʠ ʩʦʨʥʢ̫ʦʚ. 

 ʈʝʰʝʥʠʝ.  ʉʦʙʳʪʠʝ ɸ ï ʥʘʫʛʘʜ ʚʟʷʪʦʝ ʩʝʤʷ ʦʢʘʟʘʣʦʩʴ ʩʦʨʥʳʤ. ʉʦʙʳʪʠʝ ɺ 

ï  ʠʟ 1000 ʩʝʤʷʥ 5 ʦʢʘʟʘʣʠʩʴ ʩʦʨʥʳʤʠ. 

 ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʣʶʙʦʝ ʥʘʫʛʘʜ ʚʟʷʪʦʝ ʩʝʤʷ ʦʢʘʞʝʪʩʷ ʩʦʨʥʳʤ, ʧʦʩʪʦ-

ʷʥʥʘ, ʪ.ʝ. ʦʩʥʦʚʥʦʝ ʫʩʣʦʚʠʝ ʩʭʝʤʳ ɹʝʨʥʫʣʣʠ ʚʳʧʦʣʥʷʝʪʩʷ. ʏʠʩʣʦ ʩʝʤʷʥ ʚʝʣʠʢʦ 

(n=1000), ʘ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ ʤʘʣʘ (002,0=ʨ ). ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʚʦʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʪʝʦʨʝʤʦʡ ʇʫʘʩʩʦʥʘ: 

 .0361,0
120

2

!5

)002,01000(
)5()( 2

5
)002,01000(

5

1000 ºÖ=Ö
Ö

º= -Ö- eePBP  

 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪ  r

 

61. ɺ ʩʝʤʴʝ 5 ʜʝʪʝʡ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʩʝʤʴʝ ʪʨʠ ʤʘʣʴʯʠʢʘ, 

ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʠ ʨʦʞʜʝʥʠʷ ʤʘʣʴʯʠʢʘ ʠ ʜʝʚʦʯʢʠ ʢʘʞʜʳʡ ʨʘʟ ʦʜʠʥʘʢʦʚʳ.  

62. ɼʣʷ ʦʧʳʪʘ ʦʪʙʠʨʘʶʪ 4 ʟʝʨʥʘ. ɺʩʭʦʞʝʩʪʴ ʢʘʞʜʦʛʦ ʟʝʨʥʘ ʩʦʩʪʘʚʣʷʝʪ 

70%. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ: 1) ʙʫʜʝʪ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʚʩʭʦʜʦʚ; 2) ʙʫʜʝʪ ʥʝ 

ʙʦʣʝʝ ʦʜʥʦʛʦ ʚʩʭʦʜʘ. 

63. ɺʝʨʦʷʪʥʦʩʪʴ ʨʦʞʜʝʥʠʷ ʙʳʯʢʘ ʧʨʠ ʦʪʝʣʝ ʢʘʞʜʦʡ ʢʦʨʦʚʳ ʨʘʚʥʘ 0,5. 

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʦʪ ʰʝʩʪʠ ʢʦʨʦʚ ʙʫʜʝʪ: 1) ʨʦʚʥʦ 4 ʙʳʯʢʘ; 2) ʥʝ ʤʝ-

ʥʝʝ ʯʝʪʳʨʝʭ ʪʝʣʦʯʝʢ. 

64. ʉʪʫʜʝʥʪʫ ʟʘʜʘʝʪʩʷ ʯʝʪʳʨʝ ʚʦʧʨʦʩʘ. ʆʥ ʟʥʘʝʪ ʧʨʘʚʠʣʴʥʳʝ ʦʪʚʝʪʳ ʥʘ 

70% ʚʦʧʨʦʩʦʚ . ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʩʪʫʜʝʥʪ ʦʪʚʝʪʠʪ ʥʘ 4, 3, 2, 1 ʠʣʠ 0 

ʚʦʧʨʦʩʦʚ. 

65. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟ ʦʜʥʦʛʦ ʷʡʮʘ ʚʳʣʫʧʠʪʩʷ ʧʝʪʫʰʦʢ ʨʘʚʥʘ 0,5. 

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʠʟ 100 ʷʠʮ ʚʳʣʫʧʠʪʩʷ: 1) ʨʦʚʥʦ 50 ʧʝʪʫʰʢʦʚ; 2) 

ʨʦʚʥʦ 45 ʢʫʨʦʯʝʢ. 

66. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟ 400 ʧʦʩʝʷʥʥʳʭ ʩʝʤʷʥ ʧʨʦʨʘʩʪʝʪ ʦʪ 

300 ʜʦ 350, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʨʘʩʪʘʥʠʷ ʢʘʞʜʦʛʦ ʩʝʤʝʥʠ ʨʘʚʥʘ 0,8? 

67. ʇʦ ʤʠʰʝʥʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 100 ʚʳʩʪʨʝʣʦʚ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʧʨʠ 

ʢʘʞʜʦʤ ʠʟ ʥʠʭ ʨʘʚʥʘ 0,8. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ: 1) ʙʫʜʝʪ ʨʦʚʥʦ 75 ʧʦʧʘ-

ʜʘʥʠʡ; 2) ʙʫʜʝʪ ʦʪ 75 ʜʦ 85 ʧʦʧʘʜʘʥʠʡ. 

68. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʧʦʩʣʝ ʦʪʝʣʘ ʩʦʨʦʢʘ ʢʦʨʦʚ: 1) ʙʫʜʝʪ ʥʝ 

ʤʝʥʝʝ 20 ʪʝʣʦʯʝʢ; 2) ʙʫʜʝʪ ʥʝ ʙʦʣʝʝ 30 ʙʳʯʢʦʚ. ɺʝʨʦʷʪʥʦʩʪʠ ʨʦʞʜʝʥʠʷ ʙʳʯʢʘ ʠ 

ʪʝʣʦʯʢʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʜʠʥʘʢʦʚʳʤʠ. 

69. ɺ ʷʱʠʢʝ 5000 ʜʝʪʘʣʝʡ. ɼʦʣʷ ʙʨʘʢʘ ʩʦʩʪʘʚʣʷʝʪ 0.02%. ʂʘʢʦʚʘ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʷʱʠʢʝ ʨʦʚʥʦ ʪʨʠ ʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʠ? 

70. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟ 1500 ʷʠʮ ʙʫʜʝʪ ʨʦʚʥʦ 5 ʙʨʘʢʦʚʘʥʥʳʭ,  

ʝʩʣʠ ʜʦʣʷ ʙʨʘʢʘ ʩʦʩʪʘʚʣʷʝʪ 0,3%. 
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ɺ ʟʘʜʘʯʘʭ 71. ï75. ʚ ʤʘʛʘʟʠʥ ʚʭʦʜʷʪ  n ʧʦʢʫʧʘʪʝʣʝʡ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ k ʠʟ ʥʠʭ ʩʦʚʝʨʰʘʪ ʧʦʢʫʧʢʠ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʚʝʨʰʠʪʴ ʧʦʢʫʧʢʠ ʜʣʷ 

ʢʘʞʜʦʛʦ ʚʦʰʝʜʰʝʛʦ p. 

71.

0. 

n =100, p = 0,9, k = 95. 
72. n =12, 

4444004

0040040

0, 

ʨ = 0,2, k = 4. 
73. n =8, ʨ = 0,3, 

0,36, 

k = 3. 
74. n=225, p = 0,64 

0,64, 

k = 158. 
75. n=250, ʨ = 0,81 

0,81, 

k = 200. 

ɺ ʟʘʜʘʯʘʭ 76. ï 80.   ʜʘʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʨ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʚ ʢʘʞʜʦʤ 

ʠʟ n ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʵʪʠʭ ʠʩʧʳʪʘʥʠʷʭ 

ʩʦʙʳʪʠʝ A ʧʦʷʚʠʪʩʷ ʥʝ ʤʝʥʝʝ k1 ʨʘʟ ʠ ʥʝ ʙʦʣʝʝ k2 ʨʘʟ. 

76. n=360, ʨ = 0,8, k1= 280

, 

k2 =300. 
77. n=490, 

44444

44904

90444

90, 

p = 0,6, k1= 320

, 

k2 =350. 
78. n=640, p = 0,9, k1= 500

, 

k2 = 540  

55405

40. 

79. n=225, 

225, 

p = 0,2, k1= 50, k2 = 60. 
80. n=810, ʨ = 0,4, k1= 340

, 

k2=400

.  

3.6. ɼʠʩʢʨʝʪʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ 

 

ʀʟʫʯʘʝʤʘʷ (ʠʟʤʝʨʷʝʤʘʷ) ʚʝʣʠʯʠʥʘ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʡ (ʥʝ ʩʣʫʯʘʡʥʦʡ), 

ʝʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʪʦʨʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʠʩʧʳʪʘʥʠʷ ʦʥʘ ʧʨʠʥʠʤʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ. ɽʩʣʠ ʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʪʦʨʝʥʠʷ ʠʩʧʳʪʘʥʠʷ 

ʚʝʣʠʯʠʥʘ ʧʨʠʥʠʤʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ, ʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡ-

ʥʦʡ. ʄʝʨʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʷʚʣʷʝʪʩʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ.  

ɺʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʠʩʢʨʝʪʥʳʭ ʠ ʥʝʧʨʝʨʳʚ-

ʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʠ ʨʘʩʯʝʪ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘʢʠʭ ʚʝʣʠʯʠʥ ʷʚʣʷ-

ʶʪʩʷ ʠʥʪʝʨʝʩʥʳʤʠ ʠ ʚʘʞʥʳʤʠ ʟʘʜʘʯʘʤʠ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪ-

ʚʝʥʥʦ ʧʨʦʷʩʥʠʪʴ ʩʠʪʫʘʮʠʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʫʶ ʧʨʠ ʥʘʣʠʯʠʠ ʩʣʫ-

ʯʘʡʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʠ ʩʜʝʣʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʧʨʦ-

ʛʥʦʟʳ. 

ʉʣʫʯʘʡʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʧʨʠ ʧʦʚʪʦʨʝʥʠʠ  ʦʜʥʦʛʦ ʠ ʪʦʛʦ 

ʞʝ ʠʩʧʳʪʘʥʠʷ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʨʘʟʣʠʯʥʳʝ  ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ. ɼʣʷ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ  ʜʦ ʠʩʧʳʪʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʦʝ ʠʤʝʥʥʦ ʟʥʘʯʝʥʠʝ ʦʥʘ 

ʧʨʠʤʝʪ. ʉʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʦʙʦʟʥʘʯʘʶʪʩʷ ʟʘʛʣʘʚʥʳʤʠ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ 

ʘʣʬʘʚʠʪʘ: X, Y, Z,... . 

 ɼʠʩʢʨʝʪʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪ ʦʪʜʝʣʴ-

ʥʳʝ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ. 

 

3.6.1. ʈʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

 

 ɿʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʝʪʩʷ ʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʚʦʟʤʦʞʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʚʝʨʦʷʪʥʦʩʪʷʤʠ  

ʧʦʷʚʣʝʥʠʷ ʵʪʠʭ ʟʥʘʯʝʥʠʡ. ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʤʦʞʥʦ ʟʘʜʘʪʴ ʪʘʙʣʠʯʥʦ, ʛʨʘʬʠʯʝʩʢʠ ʠʣʠ ʘʥʘʣʠʪʠʯʝʩʢʠ. 
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 ʈʜ̫ʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʝʪʩʷ ʪʘʙʣʠ-

ʮʘ, ʚ ʢʦʪʦʨʦʡ ʧʝʨʝʯʠʩʣʝʥʳ ʝʝ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ 

ʵʪʠʭ ʟʥʘʯʝʥʠʡ: 

,        ä
=

=
n

i
i

p
1

,1                                                           (17) 

 

 

ʛʜʝ  
i

p  - ʚʝʨʦ̫ ʪʥʦʩʪʴ ʟʥʘʯʝʥʠʷ
i

x . 

 ɽʩʣʠ ʠʟʫʯʘʝʤʘʷ ʚʝʣʠʯʠʥʘ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ, ʪʦ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʠʩʧʳʪʘ-

ʥʠʷ ʠʤʝʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʨʝ-

ʟʫʣʴʪʘʪʘ. ɽʩʣʠ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʨʘʚʥʦʚʝ-

ʨʦʷʪʥʳ, ʪʦ ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ. ɼʣʷ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ  ʚʝʣʠʯʠʥʳ ʥʝʪ ʥʠʢʘʢʠʭ ʦʩʥʦʚʘʥʠʡ ʚʳʜʝʣʠʪʴ ʢʘʢʠʝ-ʪʦ ʠʟ ʝʝ 

ʟʥʘʯʝʥʠʡ. ʊʘʢʘʷ ʚʝʣʠʯʠʥʘ ʷʚʣʷʝʪʩʷ çʘʙʩʦʣʶʪʥʦè ʩʣʫʯʘʡʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʦʛʦ ʠʩʧʳʪʘʥʠʷ. ʊʦʛʜʘ ʢʘʢ ʜʣʷ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʠ ʤʝʥʝʝ ʚʝʨʦʷʪʥʳʝ ʟʥʘʯʝʥʠʷ.  

 ʄʥʦʛʦʫʛʦʣʴʥʠʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʬʠʛʫʨʘ, ʧʦʣʫʯʝʥʥʘʷ ʧʦʩʣʝ ʩʦ-

ʝʜʠʥʝʥʠʷ ʦʪʨʝʟʢʘʤʠ ʪʦʯʝʢ ).,(
ii

px  

 

3.6.2. ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ  

                   ʚʝʣʠʯʠʥ  r

 

 ʄʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʝʪ-

ʩʷ ʩʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘ ʠʭ 

ʚʝʨʦʷʪʥʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ: 

   ä
=

=
n

i
ii

pxXM
1

)( .                                             (18) 

ʄ(ʍ) ʚʩʝʛʜʘ ʣʝʞʠʪ ʤʝʞʜʫ 
min

X  ʠ 
max

X  ʠ  ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʤ ʧʦ ʚʝʨʦʷʪ-

ʥʦʩʪʷʤ  ʟʥʘʯʝʥʠʝʤ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

 ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ: 
   ,)( CCM =  

ʛʜʝ ʉ ï ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ; 
   );()( XMCXCM Ö=Ö  

   );()()( YMXMYXM +=+  

   ).()()( YMXMYXM Ö=Ö  

 ɼʠʩʧʝʨʩʠʝʡ (ʨʘʩʩʝʷʥʠʝʤ) ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʝʪʩʷ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʢʚʘʜʨʘʪʘ ʦʪʢʣʦʥʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪ ʝʝ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ: 

))](([)( 2XMXMXD -=  

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʠʩʧʝʨʩʠʠ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ: 

i
x  1

x  
2

x  . . .   
n

x  

i
p  1

p  
2

p  . . .   
n

p  
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   ä
=

Ö-=
n

i
ii

pXMxXD
1

2 ,)]([)(        (19) 

ʠʣʠ ʬʦʨʤʫʣʦʡ: 

   22 )]([)()( XMXMXD -=     (20) 

ʛʜʝ ä
=

Ö=
n

i
ii

pxXM
1

22)(  - ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʢʚʘʜʨʘʪʘ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠ-

ʥʳ ʍ. 

 ɼʠʩʧʝʨʩʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 
 ;0)( =ʉD   

 );()( 2 XDCXʉD Ö=Ö  

 ).()()( YDXDYXD +=+  

 ʉʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʝʪʩʷ 

ʢʦʨʝʥʴ ʢʚʘʜʨʘʪʥʳʡ ʠʟ ʜʠʩʧʝʨʩʠʠ: 

   ).()( XDX =s      (21) 

 

3.6.3. ʅʝʢʦʪʦʨʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ 

 

ɹʠʥʦʤʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

 

ʇʫʩʪʴ ʥʝʢʦʪʦʨʦʝ ʠʩʧʳʪʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ  n ʨʘʟ ʠ ʧʫʩʪʴ ʢʘʞʜʳʡ ʨʘʟ ʚʝ-

ʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʨʘʚʥʘ ʨ. ʊʘʢʘʷ ʩʝʨʠʷ ʠʩʧʳʪʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʭʝʤʝ ɹʝʨʥʫʣʣʠ. ʉʦʙʳʪʠʝ ɸ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʚ ʩʝʨʠʠ ʦʪ  ʥʫʣʷ ʜʦ n ʨʘʟ. ʆʙʦ-

ʟʥʘʯʠʤ ʯʝʨʝʟ ʍ ʜʠʩʢʨʝʪʥʫʶ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ï ʯʠʩʣʦ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ 

ɸ ʚ n ʠʩʧʳʪʘʥʠʷʭ . ʗʩʥʦ, ʯʪʦ kxk = , ʛʜʝ nk ....;2;1;0= . ʈʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫ-

ʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʠʤʝʝʪ ʚʠʜ:  

 

ʭk 0 1 2 é k é n .                                                     

(22)               pk Pn(0) Pn(1) Pn(2) é Pn(k) é Pn(n) 

ɽʩʣʠ n  ʥʝʚʝʣʠʢʦ (n ¢ 10), ʪʦ Pn(k) ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʝ ɹʝʨʥʫʣʣʠ: 

,)( knkk

nn qʨCkP -ÖÖ=                                                      (23) 

ʛʜʝ )(kʈ
n

- ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʦʙʳʪʠʷ ɸ ʧʨʦʠʟʦʡʜʝʪ ʚ n ʠʩʧʳʪʘʥʠʷʭ ʨʘʚʥʦ  k 

ʨʘʟ; 
k

n
ʉ - ʯʠʩʣʦ ʩʦʯʝʪʘʥʠʡ ʠʟ n ʵʣʝʤʝʥʪʦʚ ʧʦ k; 

           pq -=1 - ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ , ʪ.ʝ. ʩʦʙʳʪʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʩʦʙʳ-

ʪʠʶ ɸ. 

ɽʩʣʠ  n ʚʝʣʠʢʦ (n  > 10)  , ʪʦ Pn(k) ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʝ ʃʘʧʣʘʩʘ: 

 

  ),(
1

)( x
npq

kP
n

jÖº           (24) 
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ʛʜʝ  ,
npq

npk
x

-
=    

2

2

2

1
)(

x

ex
-

=
p

j . 

ɿʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ  )(xj  ʜʣʷ 40 <¢x  ʧʨʠʚʦʜʷʪʩʷ ʚ  ʪʘʙʣʠʮʝ (ʧʨʠʣʦʞ.1). 

ʆʪʤʝʪʠʤ, ʯʪʦ  0)4( º²xj    ʠ  ).()( xx jj =-  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ (22) ʥʘʟʳʚʘʝʪʩʷ ʙʠʥʦʤʠʘʣʴʥʳʤ, ʪ.ʢ. ʧʨʦʠʟʚʝʜʝʥʠʝ  
knkk

n
qpC -  ʝʩʪʴ ʦʙʱʠʡ ʯʣʝʥ ʚ ʨʘʟʣʦʞʝʥʠʠ ʙʠʥʦʤʘ ʅʴʶʪʦʥʘ: 

n

n

knkk

n

nn

n

nn

n

n qpCqpCqpCqpCqp 001110 .........)( +++++=+ --- . 

 

ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

 

ʇʫʩʪʴ ʧʦʚʪʦʨʷʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʠʩʧʳʪʘʥʠʝ ʠ ʧʫʩʪʴ ʢʘʞʜʳʡ ʨʘʟ ʚʝʨʦʷʪʥʦʩʪʴ 

ʩʦʙʳʪʠʷ ɸ ʨʘʚʥʘ ʨ. ɼʘʥʥʘʷ ʩʝʨʠʷ ʠʩʧʳʪʘʥʠʡ ʟʘʚʝʨʰʘʝʪʩʷ ʢʘʢ ʪʦʣʴʢʦ ʩʦʙʳʪʠʝ ɸ 

ʧʨʦʠʩʭʦʜʠʪ. ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ʍ ʜʠʩʢʨʝʪʥʫʶ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ï ʯʠʩʣʦ ʠʩ-

ʧʳʪʘʥʠʡ, ʢʦʪʦʨʦʝ ʥʫʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʜʦ ʧʝʨʚʦʛʦ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ. 

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ: 

 ʭ1 = 1; ʭ2 = 2; é ʭk = k . ɺʝʨʦʷʪʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʭk ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

                                               pqP k

k
Ö= -1 ,                                                (25) 

ʛʜʝ  q = 1ï p  ï ʚʝʨʦʷʪʥʦʩʪʴ ʥʝ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʚ ʢʘʞʜʦʤ ʠʩʧʳʪʘʥʠʠ. 

ʅʘʧʨʠʤʝʨ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʚʦʛʦ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʚ ʯʝʪʚʝʨʪʦʤ ʠʩʧʳʪʘʥʠʠ 

ʨʘʚʥʘ: pqqqp ÖÖÖ=
4

, ʪ.ʢ. ʩʥʘʯʘʣʘ ʚ ʪʨʝʭ ʠʩʧʳʪʘʥʠʷʭ ʩʦʙʳʪʠʝ ɸ ʥʝ ʧʨʦʠʟʦʣhʦ. 

ʈʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ 

ʠʤʝʝʪ ʚʠʜ: 

ʭk 1 2 3 é k é 

.                                  (26)  pk ʨ qÖp q
2 
Öp é q

k-1 
Öp é 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ (26) ʥʘʟʳʚʘʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ,  ʪ.ʢ.  ʚʝʨʦʷʪʥʦʩʪʠ ʟʥʘʯʝ-

ʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʙʨʘʟʫʶʪ ʙʝʩʢʦʥʝʯʥʦ ʫʙʳʚʘʶʱʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ  

ʧʨʦʛʨʝʩʩʠʶ, ʜʣʷ ʢʦʪʦʨʦʡ ʧʝʨʚʳʡ ʯʣʝʥ ʨʘʚʝʥ ʨ, ʘ ʟʥʘʤʝʥʘʪʝʣʴ ʨʘʚʝʥ q. 

 

 

ɻʠʧʝʨʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

 

 ʇʫʩʪʴ ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ S ʩʦʜʝʨʞʠʪ N ʵʣʝʤʝʥʪʦʚ (ʩʪʫʜʝʥʪʦʚ, ʜʝʪʘʣʝʡ 

ʠ  ʪ.ʜ.) ʠ ʧʫʩʪʴ ʩʨʝʜʠ ʥʠʭ ʚʳʜʝʣʝʥʦ ʥʝʢʦʪʦʨʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʊ, ʩʦʜʝʨʞʘʱʝʝ ʄ 

ʵʣʝʤʝʥʪʦʚ (ʶʥʦʰʝʡ, ʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ ʠ ʪ.ʜ.). ʀʟ ʤʥʦʞʝʩʪʚʘ S ʥʘʫʛʘʜ ʚʳʙʝ-

ʨʝʤ n  ʵʣʝʤʝʥʪʦʚ. ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ʍ ʜʠʩʢʨʝʪʥʫʶ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ï ʯʠʩʣʦ 

ʵʣʝʤʝʥʪʦʚ ʧʦʜʤʥʦʞʝʩʪʚʘ ʊ, ʧʦʧʘʚʰʠʭ ʚ ʯʠʩʣʦ n ʦʪʦʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʥʦ-

ʞʝʩʪʚʘ S (ʯʠʩʣʦ ʶʥʦʰʝʡ ʠʟ n  ʦʪʦʙʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ, ʯʠʩʣʦ ʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘ-

ʣʝʡ ʠʟ n ʦʪʦʙʨʘʥʥʳʭ ʜʝʪʘʣʝʡ ʠ ʪ.ʜ.). ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 

ʟʥʘʯʝʥʠʷ: 0, 1, 2, éi,ém, ʛʜʝ m ¢ n ʠ m ¢ M. ɺʝʨʦʷʪʥʦʩʪʴ ʟʥʘʯʝʥʠʷ ʭi ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʬʦʨʤʫʣʦʡ: 
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ʈʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʠʤʝʝʪ ʚʠʜ: 
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʨʷʜʦʤ (28) ʥʘʟʳʚʘʝʪʩʷ ʛʠʧʝʨʛʝʦʤʝʪʨʠʯʝʩʢʠʤ. 

 

ʇʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ 

 

 ɿʘʜʘʯʘ 13.  ʅʘʡʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, ʜʠʩʧʝʨʩʠʶ ʠ ʩʨʝʜʥʝʝ ʢʚʘʜ-

ʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ, ʝʩʣʠ ʠʟʚʝʩʪʝʥ ʝʝ 

ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

i
x  -1 1 2 3 

. 
 i
p  0,19 0,51 0,25 0,05 

 

ʈʝʰʝʥʠʝ.  ʇʦ ʬʦʨʤʫʣʝ (18) ʧʦʣʫʯʘʝʤ: 

 =+++=
443322

)( pxpxpxpxXM
ii

 

 .97,015,05,051,019,0 =+++-=  

ɼʠʩʧʝʨʩʠʶ ʥʘʡʜʝʤ ʧʦ ʬʦʨʤʫʣʝ (20): 

 15,2)(
4

2

43

2

32

2

21

2

1

2 =+++= pxpxpxpxXM  

ʠ 

 .21,194,015,2)]([)()( 22 =-=-= XMXMXD   

ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʳʯʠʩʣʠʤ ʧʦ ʬʦʨʤʫʣʝ (21): 

 .1,1)()( == XDXs   

 

ɿʘʜʘʯʘ 14. ɹʘʩʢʝʪʙʦʣʠʩʪ ʙʨʦʩʘʝʪ ʤʷʯ ʚ ʢʦʣʴʮʦ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʚ 

ʢʘʞʜʦʤ ʙʨʦʩʢʝ ʨʘʚʥʘ 0,8. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʧʝʨʚʦʝ ʧʦʧʘʜʘʥʠʝ ʧʨʦ-

ʠʟʦʡʜʝʪ ʧʨʠ ʧʝʨʚʦʤ ʙʨʦʩʢʝ, ʧʨʠ ʚʪʦʨʦʤ ʙʨʦʩʢʝ  é, ʧʨʠ ʧʷʪʦʤ ʙʨʦʩʢʝ. 

ʈʝʰʝʥʠʝ. ɺʚʝʜʝʤ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʠʩʢʨʝʪʥʫʶ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ʍ ï 

ʯʠʩʣʦ ʙʨʦʩʢʦʚ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʝʨʚʦʛʦ ʧʦʧʘʜʘʥʠʷ ʧʦ ʢʦʣʴʮʫ. ʇʦ ʩʤʳʩʣʫ ʟʘ-

ʜʘʯʠ ʷʩʥʦ, ʯʪʦ ʵʪʘ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʟʘʢʦ-

ʥʫ (10). 

ɺʝʨʦʷʪʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʥʘʡʜʝʤ ʧʦ ʬʦʨ-

ʤʫʣʝ (9) ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʨ = 0,8 ʠ q = 1 ï 0,8 =0,2. 
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ʨ1=q
0
Öʨ = 0,8; ʨ2 = q

1
Öʨ= 0,2Ö0,8= 0,16; ʨ3=q

2
Öʨ= ʨ2Öq = 0,16Ö 0,2 = 0,032;  

ʨ4 =  0,0064; ʨ5 =  0,00128. 

 

                           ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪ  r

 

81. ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ï ʯʠʩʣʦ ʧʦʨʦʩʷʪ ʦʪ ʦʜʥʦʡ ʩʚʠʥʦʤʘʪʢʠ. ʅʘʡʪʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʶ, ʝʩʣʠ ʟʘʜʘʥ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

i
x  4 5 6 7 . 

 
i

p  0,22 0,32 0,28 0,18 

 

82. ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ 1.1. ʧʦʩʪʨʦʠʪʴ ʤʥʦʛʦʫʛʦʣʴʥʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ, ʥʘʡʪʠ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʍ ² 6. 

 

83. ʅʘʡʪʠ )(),(),( YYDYM s ʠ ʧʦʩʪʨʦʠʪʴ ʤʥʦʛʦʫʛʦʣʴʥʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʝʩʣʠ ʠʟʚʝʩʪʝʥ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ Y . 

i
ʫ -1 0 1 2 3 

. 
i

p  0,15 0,20 0,35 0,25 0,05 

 

84. ʅʘʡʪʠ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʘ ʠ D(X), ʝʩʣʠ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩ-

ʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ Z  ʠʤʝʝʪ ʚʠʜ: 

 

i
z  90 100 110 120 

. 
i

p  ʘ 0,31 0,33 ʘ -0,1 

 

85. ʄʦʥʝʪʫ ʧʦʜʙʨʘʩʳʚʘʶʪ 4 ʨʘʟʘ. ʅʘʡʪʠ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦ 

ʩʪʝʡ ʜʣʷ ʯʠʩʣʘ ʚʳʧʘʜʝʥʠʡ çʛʝʨʙʘè ʚ ʵʪʦʡ ʩʝʨʠʠ ʠʩʧʳʪʘʥʠʡ. 

86. ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠʞʠʚʝʪʩʷ ʦʜʠʥ ʩʘʞʝʥʝʮ ʷʙʣʦʥʠ ʨʘʚʥʘ 0,8. 

ɺʳʩʘʞʠʚʘʶʪʩʷ 3 ʷʙʣʦʥʠ. ʉʦʩʪʘʚʠʪʴ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ 

ʯʠʩʣʘ ʧʨʠʞʠʚʰʠʭʩʷ ʩʘʞʝʥʮʝʚ. 

87. ʀʛʨʘʣʴʥʳʡ ʢʫʙʠʢ ʧʦʜʙʨʘʩʳʚʘʶʪ n ʨʘʟ. ʉʦʩʪʘʚʠʪʴ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʣʷ ʯʠʩʣʘ ʧʦʜʙʨʘʩʳʚʘʥʠʡ ʜʦ ʧʝʨʚʦʛʦ ʚʳʧʘʜʝʥʠʷ çʰʝʩʪʝʨʢʠè. 

88. ɺ ʚʘʟʝ 5 ʧʣʦʜʦʚ, ʠʟ ʢʦʪʦʨʳʭ 2 - ʯʝʨʚʠʚʳʝ. ʀʟ ʚʘʟʳ ʥʘʫʛʘʜ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ ʠʟʚʣʝʢʘʶʪ ʧʦ ʦʜʥʦʤʫ ʧʣʦʜʫ. ɽʩʣʠ ʧʣʦʜ ʥʝ ʯʝʨʚʠʚʳʡ, ʪʦ ʦʥ ʚʦʟʚʨʘʱʘʝʪʩʷ 

ʚ ʚʘʟʫ, ʠʥʘʯʝ ʧʦʚʪʦʨʝʥʠʝ ʠʩʧʳʪʘʥʠʡ ʟʘʚʝʨʰʘʝʪʩʷ. ʅʘʡʪʠ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ï ʯʠʩʣʘ ʠʟʚʣʝʯʝʥʥʳʭ  ʧʣʦʜʦʚ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʦʛʦ ʯʝʨ-

ʚʠʚʦʛʦ ʧʣʦʜʘ. 

89. ɺ ʩʙʦʨʥʦʡ ʢʦʤʘʥʜʝ 5 ʚʦʣʝʡʙʦʣʠʩʪʦʚ, ʠʟ ʥʠʭ ʜʚʦʝ ʷʚʣʷʶʪʩʷ ʩʪʫʜʝʥʪʘ-

ʤʠ ʘʛʨʦʥʦʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. ʊʨʝʥʝʨ ʟʘʤʝʥʷʝʪ ʪʨʦʠʭ ʠʛʨʦʢʦʚ. ʉʦʩʪʘʚʠʪʴ ʨʷʜ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʯʠʩʣʘ ʟʘʤʝʥʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʘʛʨʦʥʦʤʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ. 
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90. ʅʘ ʧʦʣʝ ʨʘʙʦʪʘʶʪ ʰʝʩʪʴ ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ ʪʨʦʝ ʤʫʞʯʠʥ. ʊʨʦʠʭ ʨʘʙʦʯʠʭ 

ʧʝʨʝʚʦʜʷʪ ʥʘ ʜʨʫʛʦʝ ʧʦʣʝ. ʅʘʡʪʠ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʯʠʩʣʘ 

ʞʝʥʱʠʥ, ʦʩʪʘʶʱʠʭʩʷ ʨʘʙʦʪʘʪʴ ʥʘ ʧʝʨʚʦʤ ʧʦʣʝ. 

 

  

3.7.  ʅʝʧʨʝʨʳʚʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ 

 

ʅʝʧʨʝʨʳʚʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ  ʧʨʠʥʠʤʘʪʴ 

ʣʶʙʦʝ ʟʥʘʯʝʥʠʝ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʢʦʥʝʯʥʦʛʦ ʠʣʠ ʙʝʩʢʦʥʝʯʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ. 

 

3.7.1. ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

 

ʅʝʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝ-

ʩʪʚʦ ʟʥʘʯʝʥʠʡ, ʧʦʵʪʦʤʫ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʥʝʚʦʟʤʦʞʥʦ ʟʘʜʘʪʴ ʚ ʬʦʨʤʝ ʨʷʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɼʣʷ ʟʘʜʘʥʠʷ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ï F(x) ʠʣʠ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ï 

f(x). 

ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʦʧʨʝʜʝʣʷʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ, ʤʝʥʴʰʝʝ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʭ, ʪ.ʝ.  
  ).()( xXPxF <=  

ʌʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʠʣʠ ʠʥʪʝʛʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

)(xF  ʷʚʣʷʝʪʩʷ ʥʝʫʙʳʚʘʶʱʝʡ ʬʫʥʢʮʠʝʡ. ʆʥʘ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʟʥʘʯʝ-

ʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʪʨʝʟʢʫ [0,1], ʪ.ʝ. .1)(0 ¢¢ xF  ɼʣʷ ʜʠʩʢʨʝʪʥʳʭ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ )(xF  ʷʚʣʷʝʪʩʷ ʩʪʫʧʝʥʯʘʪʦʡ ʬʫʥʢʮʠʝʡ, ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʝʚʘ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ, ʟʘʢʣʯʁʝʥʥʦʝ ʚ 

ʠʥʪʝʨʚʘʣʝ ),,(
21

xx  ʨʘʚʥʘ ʧʨʠʨʘʱʝʥʠʶ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʵʪʦʤ ʠʥʪʝʨ-

ʚʘʣʝ: 

    ).()()(
1221

xFxFxXxP -=<<                              (29) 

ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʝʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʠʤʝʪ ʦʜʥʦ ʦʧʨʝʜʝ-

ʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʨʘʚʥʘ ʥʫʣʶ: 0)( ==
i

xXP .  ʇʦʵʪʦʤʫ 

).()()()(
21212121

xXxPxXxPxXxPxXxP ¢<=¢¢=<¢=<<  

ʇʣʦʪʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘ-

ʝʪʩʷ ʬʫʥʢʮʠʷ 

              .
)(

)()(
dx

xdF
xFxf =¡=                (30) 

ʕʪʫ ʬʫʥʢʮʠʶ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʣʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʝʡ, ʪ.ʝ. .0)( ²xf  

 ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚr ʙʦʨʦʯʥʳʝ ʬʫʥʢʮʠʠ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪ-

ʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ fʚʳʙ(ʭ) ʜʣʷ ʨʘʟʥʳʭ ʚʳʙʦʨʦʢ ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤʠ ʠ ʩʠʣɹ-
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ʥʦ ʦʪʣʠʯʘʪʩʷ ʜʨʫʛ  ʦʪ ʜʨʫʛʘ ʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ  f(ʭ). 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʙʦʨʦʯʥʳʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʚʳʙʭ  ʠ ʜʨʫʛʠʝ 

ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʦʨʦʢ ʷʚʣʷʶʪʩʷ ʚ ʩʦʶ ʦʯʝʨʝʜʴ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠ-

ʯʠʥʘʤʠ 

ʕʣʝʤʝʥʪʦʤ ʚʝʨʦʷʪʥʦʩʪʠ ʜʣʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʥʘʟʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ 

,)( dxxf  ʨʘʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʵʣʝ-

ʤʝʥʪʘʨʥʳʡ ʠʥʪʝʨʚʘʣ dx, ʧʨʠʤʳʢʘʶʱʠʡ ʢ ʪʦʯʢʝ x . 

ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʝʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʧʨʠʤʝʪ ʟʥʘʯʝ-

ʥʠʝ, ʟʘʢʣʶʯʝʥʥʦʝ ʚ ʠʥʪʝʨʚʘʣʝ ),(
21

xx , ʨʘʚʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʠʥʪʝʨʚʘʣʫ ʦʪ 

ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʚʟʷʪʦʤʫ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 
1

x  ʜʦ 
2

x : 

               ñ=<<
2

1

.)()(
21

x

x

dxxfxXxP                (31) 

ɺ ʯʘʩʪʥʦʩʪʠ, 

ñ
¤

¤-

==¤<<-¤ .1)()( dxxfXP  

ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ: 

ñ
¤-

=<<-¤=
x

dxxfxXPxF .)()()(  

 

3.7.2. ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʆʩʥʦʚʥʳʝ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʥʝʧʨʝʨʳʚʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠ-

ʯʠʥ ʍ ʚʯrʠʩʣʷʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 

ʘ) ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ 

                                    ñ
+¤

¤-

= ;)()( dxxxfXM                              (32) 

ʙ) ʜʠʩʧʝʨʩʠʷ 

            ñ
+¤

¤-

-= ;)()]([)( 2 dxxfXMxXD               (33) 

ʠʣʠ  

                                        [ ]22 )()()( XMXMʍD -= ,                              (34) 

ʛʜʝ 

 

                                           ñ
+¤

¤-

= ;)()( 22 dxxfxXM                                 (35) 

 

ʚ) ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ 

                                   ).()( XDX =s  
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ɺʩʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʠ ʜʠʩʧʝʨʩʠʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʩʧʨʘʚʝʜʣʠʚʳ ʠ ʜʣʷ ʥʝʧʨʝʨʳʚ-

ʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

 

3.7.3. ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
 

ʇʫʩʪʴ ʥʝʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʣʶʙʦʝ ʟʥʘ-

ʯʝʥʠʝ ʠʟ ʦʪʨʝʟʢʘ [ʘ; b] ʠ ʧʫʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠ-

ʥʳ ʚ ʣʶʙʦʡ ʧʨʦʤʝʞʫʪʦʢ ʰʠʨʠʥʦʡ xD ʦʜʠʥʘʢʦʚʳ. ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʪʘʢʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦʩʪʦʷʥʥʘ: Axf =)( . ʅʘʡʜʝʤ ɸ ʠʟ 

ʫʩʣʦʚʠʷ 

ñ ==¢¢
b

a

dxxfbxaP 1)()( ; 

ñ =
b

a

Adx 1; 1=Ö
a

b
xA  ; 1)( =-abA ; 

ab
A

-
=

1
. 

ʊʦʛʜʘ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ 

ʠʤʝʝʪ ʚʠʜ: 

                          

î
í

î
ì

ë

>

¢¢
-

<

=

.0

,
1

,0

)(

bxʧʨʠ

bxaʧʨʠ
ab

axʧʨʠ

xf                                    (36) 

ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʳʤ, ʘ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠ-

ʯʠʥʘ ʍ ʥʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘ ʦʪʨʝʟʢʝ [ʘ; b]. 

 ʆʪʤʝʪʠʤ, ʯʪʦ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠ-

ʯʠʥʳ ʷʚʣʷʁ ʪʩʷ çʘʙʩʦʣʶʪʥʦè ʩʣʫʯʘʡʥʳʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʠʩʧʳʪʘʥʠʠ ʪ.ʢ. 

ʥʝʪ ʥʠ ʢʘʢʠʭ ʦʩʥʦʚʘʥʠʡ ʚʳʜʝʣʠʪʴ ʢʘʢʠʝ-ʪʦ ʟʥʘʯʝʥʠʷ ʵʪʦʡ ʚʝʣʠʯʠʥʳ ʠ ʩʯʠʪʘʪʴ 

ʠʭ ʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤʠ ʯʝʤ ʜʨʫʛʠʝ. 

 

ʇʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ 

 

 ɿʘʜʘʯʘ 15.  ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ 

ʠʤʝʝʪ ʚʠʜ: 
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x
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xF  

ʅʘʡʪʠ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, ʜʠʩ-

ʧʝʨʩʠʶ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʍ ʚ ʠʥʪʝʨʚʘʣ (1;2). 

 ʈʝʰʝʥʠʝ.  ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʡʜʝʤ ʧʦ ʬʦʨʤʫʣʝ (30): 
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 ʄ(ʍ) ʠ D(ʍ) ʚʳʯʠʩʣʠʤ ʧʦ ʬʦʨʤʫʣʘʤ (32), (33) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 
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 ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʠʥʪʝʨʚʘʣ (1;2) ʥʘʡʜʝʤ ʧʦ 

ʬʦʨʤʫʣʝ (29): 
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==-=-=-=<< FFXP  

 

 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪ  r

 

 91. ɼʘʥʘ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ: 
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xʧʨʠ

xʧʨʠ

xf  

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʠʥʪʝʨʚʘʣʳ (1; 2) ʠ  

(1,5; 2,5). ʉʜʝʣʘʪʴ ʯʝʨʪʝʞ. 

  

 92. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ 

(20). ʅʘʡʪʠ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʘʢʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ʉʜʝʣʘʪʴ ʯʝʨ-

ʪʝʞ. 

 93. ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ 91 ʥʘʡʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʶ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ. 
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 94. ɼʘʥʘ ʠʥʪʝʛʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʍ: 

î
í

î
ì

ë

>

¢¢

<

=

.21

,204/

,00

)( 2

xʧʨʠ

xʧʨʠʭ

xʧʨʠ

xF  

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ )1;0(Íʍ . ʅʘʡʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʬʫʥʢʮʠʶ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʉʜʝʣʘʪʴ ʯʝʨʪʝʞ. 

  

 95. ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ 94 ʥʘʡʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʩʨʝʜʥʝʝ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ. 

  

 96. ɼʘʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ  ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠ-

ʥʳ Y: 

î
í

î
ì

ë

>

¢¢-

<

=

.20

,215,0

,10

)(

ʫʧʨʠ

ʫʧʨʠʫ

ʫʧʨʠ

ʫf  

ʅʘʡʪʠ  ʠʥʪʝʛʨʘʣʴʥʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

)2;5,1(ÍY . ʉʜʝʣʘʪʴ ʯʝʨʪʝʞ. 

  

 97. ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ 96 ʥʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ )5,1;1(ÍY ʠʩʧʦʣʴ-

ʟʫʷ f(ʫ). ʅʘʡʪʠ ʜʠʩʧʝʨʩʠʶ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ Y. 

  

 98. ɼʘʥʘ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʍ: 

î
í

î
ì

ë

>

¢¢

<

=

.2/0

,2/0sin

,00

)(

p

p

xʧʨʠ

xʧʨʠx

xʧʨʠ

xf  

ʅʘʡʪʠ ʬʫʥʢʮʠʶF(x). ʉʜʝʣʘʪʴ ʯʝʨʪʝʞ. 

   

 99. ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ 98 ʥʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠ-

ʯʠʥʳ ʍ ʚ ʠʥʪʝʨʚʘʣʳ (0; ˊ/2) ʠ (ˊ/6; ˊ/4), ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʠ f(x) ʠ F(x). 

  

 100. ɼʘʥʘ ʠʥʪʝʛʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ Z : 

 

î
í

î
ì

ë

>

¢¢

<

=

.2/1

,2/0sin

,00

)(

p

p

zʧʨʠ

zʧʨʠz

zʧʨʠ

zF  

ʅʘʡʪʠ f( z) ʠ ʄ(Z). ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ f( z) ʠ F( z). 
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3.7.4.  ʅʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ 

 

 ʅʦʨʤʘʣʴʥʳʤ ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫ-

ʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ, ʢʦʪʦʨʦʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʬʫʥʢʮʠʝʡ ʧʣʦʪʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ: 

                                   ,
2

1
)(

2

2

2

)(

s

ps

ax

exf
-

-

Ö=                        (37) 

ʛʜʝ )(XMa=  - ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, 

       )(Xss=  - ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ. 

 ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ (37) ʥʘʟʳʚʘʝʪʩʷ ʥʦʨʤʘʣʴʥʦʡ ʢʨʠʚʦʡ ʠʣʠ ʢʨʠʚʦʡ ɻʘʫʩʩʘ. 

ʅʦʨʤʘʣʴʥʘʷ ʢʨʠʚʘʷ ʠʤʝʝʪ ʚʠʜ: 

  

 ʌʫʥʢʮʠʷ )(xf  ʜʣʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʍ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

 1) 0)( >xf  ʜʣʷ ;RxÍ  

 2) ;0)(lim =
°¤

xf
x

 

 3) ʢʨʠʚʘʷ )(xfy=  ʠʤʝʝʪ ʦʩʴ ʩʠʤʤʝʪʨʠʠ: ;ax=  

 4) ʢʨʠʚʘʷ )(xfy=  ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʵʢʩʪʨʝʤʫʤ: 

  ;
2

1
)(

max
ps

=af  

 5) ʢʨʠʚʘʷ )(xfy=  ʠʤʝʝʪ ʜʚʝ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ: 

  .
2

1
)()(

21
e

afaf
ʧʝʨʧʝʨ

ps
ss =+=-  

 ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʥʝʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ 

ʚʝʣʠʯʠʥʘ ʍ ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ, ʟʘʢʣʶʯʝʥʥʦʝ ʚ ʠʥʪʝʨʚʘʣʝ (
21

, xx ) ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ 

ʬʦʨʤʫʣʝ: 

             ),()()( 12

21
ss

axax
xXxP

-
F-

-
F=<<                               (38) 

f(x)

xʘ - ʘ +

ps 2

1

ʝps 2

1

ss ʘ
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ʛʜʝ  dzex

x z

ñ
-

=F
0

2

2

2

1
)(

p
 - ʬʫʥʢʮʠʷ ʃʘʧʣʘʩʘ ʝʝ ʟʥʘʯʝʥʠʷ ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 1 

ʧʨʠʣʦʞʝʥʠʷ 1. 
 ),(XMa=  

 ).(Xss=  

 ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʪʢʣʦʥʝʥʠʝ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʝʧʨʝʨʳʚ-

ʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠ-

ʯʠʥʝ ʤʝʥʴʰʝ ʟʘʜʘʥʥʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ D ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʝ: 

                     ).(2)()(
s

D
F=D+<<D-=D<- aXaPaXP     (39) 

ɺ ʯʘʩʪʥʦʩʪʠ ʧʨʠ s3=D  

)3(2)33( ʌaxaP =+<<- ss . 

ʇʦ ʪʘʙʣʠʮʝ (ʧʨʠʣʦʞ.2) ʥʘʭʦʜʠʤ, ʯʪʦ 49856,0)3( ºʌ , ʪʦʛʜʘ 99712,0)3(2 ºʌ , ʪ.ʝ.  

                                      1)33( º+<<- ss aXaP                                         (40) 

ʉʦʦʪʥʦʰʝʥʠʝ (40) ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʧʨʘʚʠʣʦ çʪʨʝʭ 

ʩʠʛʤè: çʅʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʳ-

ʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʠʥʪʝʨʚʘʣʘ (ss 3;3 +- aa )è. 

 

ʇʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʥʠʡ 

 

 ɿʘʜʘʯʘ 16.  ɿʥʘʯʝʥʠʷ ʚʝʩʘ ʦʪʜʝʣʴʥʳʭ ʟʝʨʝʥ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʥʦʨʤʘʣʴʥʦ-

ʤʫ ʟʘʢʦʥʫ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʚʝʩʘ ʟʝʨʥʘ ʨʘʚʥʦ 0,19, ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠ-

ʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʨʘʚʥʦ 0,04 ʛ. ʉʠʣʴʥʳʝ ʚʩʭʦʜʳ ʜʘʶʪ ʟʝʨʥʘ, ʚʝʩ ʢʦʪʦʨʳʭ ʙʦʣʝʝ 

0,15ʛ.  1) ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʘʫʛʘʜ ʚʟʷʪʦʝ ʟʝʨʥʦ ʜʘʩʪ ʩʠʣʴʥʳʝ ʚʩʭʦʜʳ; 

2) ʅʘʡʪ ʚʝʩ, ʢʦʪʦʨʳʡ ʥʝ ʧʨʝʚʟʦʡʜʝʪ ʥʘʫʛʘʜ ʚʟʷʪʦʝ ʟʝʨʥʦ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,98. 

 ʈʝʰʝʥʠʝ.  ʍ ï ʥʝʧʨʝʨʳʚʥʘʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠ-

ʯʠʥʘ ï ʚʝʩ ʦʪʜʝʣʴʥʦʛʦ ʟʝʨʥʘ. 19,0)( ==aXM ʛ. 

  04,0)( ==ssX  ʛ. 

 1) ʉʠʣʴʥʳʝ ʚʩʭʦʜʳ ʜʘʶʪ ʟʝʨʥʘ, ʚʝʩ ʢʦʪʦʨʳʭ ʙʦʣʴʰʝ 0,15 ʛ. ʇʦʵʪʦʤʫ ʠʩ-

ʢʦʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʝʩʪʴ P(X>0,15). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʩʧʦʣʴ-

ʟʫʝʤʩʷ ʬʦʨʤʫʣʦʡ (22): 

  =
-

F-
-¤+

F=+¤<<=> )
15,0

()()15,0()15,0(
ss

aa
XPXP  

 .8413,03413,05,0)1(5,0)1(5,0)
04,0

19,015,0
()( =+ºF+=-F-=

-
F-+¤F=  

ɿʜʝʩʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʚʘ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ: 

;5,0)( =+¤F  )()( xx F-=-F . ɿʥʘʯʝʥʠʝ )1(F  ʥʘʡʜʝʥʦ ʧʦ ʪʘʙʣʠʮʝ 1 ʧʨʠʣʦʞʝʥʠʷ 1. 

 2) ʆʙʦʟʥʘʯʠʤ ʠʩʢʦʤʳʡ ʚʝʩ ʯʝʨʝʟ y. ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʥʝ ʧʨʝʚʟʦʡʜʝʪ 

ʵʪʦʪ ʚʝʩ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,98, ʪ.ʝ. 98,0)( =¢yXP . 

.98,0)()( =¢<-¤=¢ yXPyXP  ɿʥʘʯʠʪ 98,0)( =<<-¤ ʫXP . 

 ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦ ʬʦʨʤʫʣʝ (22) ʧʦʣʫʯʘʝʤ: 
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         .5,0)
04,0

19,0
()()()()()( +
-

F=+¤F+
-

F=-¤F-
-

F=<<-¤
yayay

yXP
ss

 

 ɺʝʣʠʯʠʥʫy  ʤʦʞʥʦ ʥʘʡʪʠ, ʨʝʰʠʚ ʫʨʘʚʥʝʥʠʝ: 

  98,05,0)
04,0

19,0
( =+
-

F
y

 

 ʠʣʠ 

  48,0)
04,0

19,0
( =
-

F
y

 

ɿʥʘʷ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ (0,48), ʧʦ ʪʘʙʣʠʮʝ ʧʨʠʣʦʞ. 2  ʥʘʭʦʜʠʤ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʘʨʛʫʤʝʥʪʘ (2,06): 

  .06,2
04,0

19,0
º

-y
 

ʊʦʛʜʘ 08,019,0 º-y  ʠ .27,0ºy  

 ʕʪʦ ʦʟʥʘʯʘʝʪ: ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,98 ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʝʩ ʥʘʫʛʘʜ ʚʟʷ-

ʪʦʛʦ ʟʝʨʥʘ ʥʝ ʧʨʝʚʟʦʡʜʝʪ 0,27 ʛ. 

 ɿʘʜʘʯʘ 17.  ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ ʥʘ 1 ʛʝʢʪʘʨ ʨʘʚʥʘ 220 ʢʠʣʦʛʨʘʤʤ. ʌʘʢʪʠ-

ʯʝʩʢʠʡ ʨʘʩʭʦʜ ʩʝʤʷʥ ʢʦʣʝʙʣʝʪʩʷ ʦʢʦʣʦ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ ʩʦ ʩʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝ-

ʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ 10 ʢʛ. ʅʘʡʪʠ: 1) ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʨʘʩʭʦʜ ʩʝʤʷʥ ʥʘ 150 ʛʘ 

ʥʝ ʧʨʝʚʳʩʠʪ 33,2 ʪʦʥʥʳ; 2) ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ, ʢʦʪʦʨʦʛʦ ʭʚʘʪʠʪ ʜʣʷ ʧʦʩʝʚʘ 150 

ʛʘ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,99. 

 ʈʝʰʝʥʠʝ.  ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ï ʨʘʩʭʦʜ ʩʝʤʷʥ ʥʘ 150 ʛʘ; ʩʣʫʯʘʡʥʳʝ ʚʝ-

ʣʠʯʠʥʳ )150,...,2,1( =U i
i

 - ʨʘʩʭʦʜ ʩʝʤʷʥ ʥʘ i  -ʪʦʤ ʛʝʢʪʘʨʝ. 

 ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ʥʦʨʤʘ (ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ) ʚʳʩʝʚʘ ʩʝʤʷʥ ʠ 

ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʜʠʥʘʢʦʚʳ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʩʪʘ ʧʷʪʠʜʝʩʪ̫ʠ 

ʛʝʢʪʘʨ ʨʘʚʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. 

  220)(...)()(
15021
==== YMYMYM  ʢʛ; 

  10)(...)()(
15021
==== YYY sss  ʢʛ; 

  100)]([)( 2 ==
ii

YYD s  ʢʛ,      ).150,...,2,1( =i  

ʉʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ʍ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʩʫʤʤʫ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 
i

Y : 

....
15021

YYYX +++=  ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʷʚʣʷʶʱʘʷʩʷ ʩʫʤʤʦʡ ʩʦʠʟʤʝʨʠʤʳʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ. ɺ ʜʘʥ-

ʥʦʤ ʧʨʠʤʝʨʝ ʫʢʘʟʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʚʝʯʘʝʪ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ, ʟʥʘʯʠʪ 

ʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʘ ʥʦʨʤʘʣʴʥʦ. 

 ʅʘʡʜʝʤ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ, ʫʯʠʪʳʚʘʷ, ʯʪʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ (ʜʠʩʧʝʨʩʠʷ) ʩʫʤʤʳ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʨʘʚʥʦ ʩʫʤʤʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ (ʜʠʩʧʝʨʩʠʝʡ) ʩʣʘʛʘʝʤʳʭ: 

 ==+++=+++= )(150)(...)()()...()(
1502115021 i

YMYMYMYMYYYMXM  

33000220150 =Ö=  ʢʛ =33 ʪ; 

=+++=+++= )(...)()()...()(
1502115021

YDYDYDYYYDXD  
215000100150 ʢʛ=Ö=   
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12215000)()( º== XDXs  ʢʛ =0,122 ʪ. 

1) ʀʩʢʦʤʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 
 ).2,33( ¢XP  

 =-¤F-
-

F=<<-¤=<=¢ )()
122,0

332,33
()2,33()2,33()2,33( XPXPXP  

 ( ) 95,05,04495,05,0)64,1()
122,0

2,0
( º+º+F=¤+F+F= , 

ʛʜʝ ʌ(1,64) º 0,4495 (ʧʨʠʣʦʞ.2). 

 2) ʂʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʦʩʝʚʘ 150 ʛʘ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ y . 

ɹʫʜʝʤ ʠʩʢʘʪʴ y  ʠʟ ʫʩʣʦʚʠʷ .99,0)()( =<<-¤=< yXPyXP  

ʇʦ ʬʦʨʤʫʣʝ (22) ʧʦʣʫʯʘʝʤ 

               .5,0)
122,0

33
()()

122,0

33
()( +

-
F=-¤F-

-
F=<<-¤

yy
yXP  

ʊʝʧʝʨʴ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ: 

  99,05,0)
122,0

33
( =+
-

F
y

 ʠʣʠ 

  .49,0)
122,0

33
( =
-

F
y

 

ɿʥʘʯʝʥʠʝ ʘʨʛʫʤʝʥʪʘ (2,32) ʥʘʭʦʜʠʤ ʧʦ ʪʘʙʣʠʮʝ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ (ʧʨʠʣʦʞ.2). 

  32,2
122,0

33
º

-y
. 

ʊʦʛʜʘ 28,033º-y  ʠ .28,33ºy  

 ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,99 ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ: ç33,28 ʪʦʥʥʳ 

ʩʝʤʷʥ ʭʚʘʪʠʪ ʜʣʷ ʧʦʩʝʚʘ 150 ʛʘ.è 

 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪ  r

 

101. ɼʣʠʥʘ ʩʪʝʙʣʷ ʧʰʝʥʠʮʳ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠ-

ʯʠʥʘ ʍ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʄ(ʍ) = 80 ʩʤ, s(ʍ) = 10 ʩʤ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ 

ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʨʠʥʘʜʣʝʞʘʪ ʠʥʪʝʨʚʘʣʘʤ (70; 90) ʠ (50; 70). 

102. ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ 101 ʥʘʡʪʠ ʟʥʘʯʝʥʠʝ ʜʣʠʥʳ ʩʪʝʙʣʷ, ʥʠʞʝ ʢʦʪʦʨʦʛʦ 

ʥʘʭʦʜʷʪʩʷ 30% ʩʪʝʙʣʝʡ ʧʰʝʥʠʮʳ. 

103. ɺʝʩ ʧʦʨʦʩʝʥʢʘ ʝʩʪʴ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʥʦʨʤʘʣʴ-

ʥʦʤʫ ʟʘʢʦʥʫ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠ-

ʯʠʥʳ ʨʘʚʥʦ 50 ʢʛ, ʘ ʜʠʩʧʝʨʩʠʷ ʨʘʚʥʘ 25 ʢʛ
2
. ʂʘʢʦʡ  ʧʨʦʮʝʥʪ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʧʦʨʦʩʷʪ ʥʘ ʬʝʨʤʝ ʠʤʝʝʪ ʚʝʩ: ʘ) ʥʠʞʝ 40 ʢʛ; ʙ) ʚʳʰʝ 55 ʢʛ. 

104. ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ 101 ʥʘʡʪʠ ʟʥʘʯʝʥʠʝ ʚʝʩʘ, ʚʳʰʝ ʢʦʪʦʨʦʛʦ ʥʘʭʦ-

ʜʷʪʩʷ ʪʦʣʴʢʦ 10% ʧʦʨʦʩʷʪ. 

105. ɿʥʘʯʝʥʠʷ ʚʝʩʘ ʦʜʥʦʡ ʛʨʫʰʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, 

ʧʨʠ ʵʪʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʚʝʩʘ ʠ ʝʛʦ  ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦ-
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ʥʝʥʠʝ ʨʘʚʥʳ 150 ʛ. ʠ 20 ʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʚʝʩ ʥʘʫ-

ʛʘʜ ʚʟʷʪʦʡ ʛʨʫʰʠ: ʘ) ʙʦʣʴʰʝ 200 ʛ; ʙ) ʤʝʥʴʰʝ 120 ʛ. 

106. ʇʦ  ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ 105 ʥʘʡʪʠ ʟʥʘʯʝʥʠʝ ʚʝʩʘ, ʥʠʞʝ ʢʦʪʦʨʦʛʦ ʥʘʭʦ-

ʜʷʪʩʷ ʪʦʣʴʢʦ 20% ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʨʫʰ. 

107. ɻʣʫʙʠʥʘ ʧʦʩʝʚʘ ʩʝʤʷʥ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡ-

ʥʦʡ ʚʝʣʠʯʠʥʦʡ. ʉʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ʧʦʩʝʚʘ ʩʦʩʪʘʚʣʷʝʪ 3 ʩʤ., ʜʠʩʧʝʨʩʠʷ ʛʣʫʙʠʥʳ 

ʧʦʩʝʚʘ ʩʦʩʪʘʚʣʷʝʪ 1 ʩʤ
2
. ʅʘʡʪʠ ʜʦʣʠ ʩʝʤʷʥ ʧʦʩʝʷʥʥʳʭ ʥʘ ʛʣʫʙʠʥʫ: ʘ) ʥʝ ʤʝʥʝʝ 

ʜʚʫʭ ʩʘʥʪʠʤʝʪʨʦʚ; ʙ) ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʩʘʥʪʠʤʝʪʨʘ. 

108. ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ 107 ʫʢʘʟʘʪʴ ʢʘʢʘʷ ʛʣʫʙʠʥʘ ʧʦʩʝʚʘ ʥʝ ʙʫʜʝʪ ʧʨʝ- 

ʚʳʰʝʥʘ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95. 

109. ʉʫʤʤʘʨʥʳʡ ʚʝʩ ʧʣʦʜʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʜʥʦʤ ʷʱʠʢʝ ʚ ʩʨʝʜʥʝʤ ʩʦ-

ʩʪʘʚʣʷʝʪ 10 ʢʛ., ʘ ʜʠʩʧʝʨʩʠʷ ʵʪʦʛʦ ʚʝʩʘ ʩʦʩʪʘʚʣʷʝʪ 0,64 ʢʛ
2
. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ 

ʪʦʛʦ, ʯʪʦ ʚ 100 ʷʱʠʢʘʭ ʦʢʘʞʝʪʩʷ: ʘ) ʤʝʥʝʝ 900 ʢʛ; ʙ) ʙʦʣʝʝ 1050 ʢʛ. 

110.  ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ 109 ʥʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ 150 ʷʱʠʢʘʭ 

ʦʢʘʞʝʪʩʷ ʦʪ 1400 ʢʛ ʜʦ 1560 ʢʛ. ʧʣʦʜʦʚ. 

          ɺ ʟʘʜʘʯʘʭ 111.-130. ʥʝʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ɽʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʨʘʚʥʦ ʄʭ, ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʨʘʚʥʦ  ůʭ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʷ ʩʣʫ-

ʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ ʚ ʠʥʪʝʨʚʘʣʝ (Ŭ,ɓ). 

 

ɿʘʜʘʯʘ ʄʭ ůʭ Ŭ ɓ ɿʘʜʘʯʘ ʄʭ ůʭ Ŭ ɓ 

111 10 1 8 14 121 32 3 27 36 

112 12 2 8 14 122 34 1 30 37 

113 14 3 10 15 123 36 2 30 41 

114 16 2 15 18 124 38 3 34 42 

115 18 1 16 21 125 40 2 39 42 

116 20 1 16 22 126 40 4 36 43 

117 24 2 17 26 127 38 2 35 40 

118 26 1 20 27 128 42 4 40 43 

119 28 3 23 30 129 44 5 41 45 

120 30 1 24 35 130 45 5 43 48 
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4. ʕʣʝʤʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ 

 

                              4.1.  ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

                        ɺʳʙʦʨʦʯʥʳʡ ʤʝʪʦʜ 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ï ʥʘʫʢʘ, ʟʘʥʠʤʘʶʱʘʷʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʪʦʜʦʚ 

ʩʙʦʨʘ, ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ (ʠʟʤʝʨʝʥʠʡ) ʩ ʮʝʣʴʶ 

ʧʦʟʥʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʣʫʯʘʡʥʳʭ ʤʘʩʩʦʚʳʭ ʷʚʣʝʥʠʡ. 

ɿʘʜʘʯʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ: 

1) ʫʢʘʟʘʪʴ ʩʧʦʩʦʙʳ ʩʙʦʨʘ ʠ ʛʨʫʧʧʠʨʦʚʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ; 

2) ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ (ʥʘʙʣʶʜʝʥʠʡ) ʥʘʟʳʚʘʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥ-

ʥʳʤʠ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ  ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨʦʯʥʳʡ 

ʤʝʪʦʜ. 

ʄʥʦʞʝʩʪʚʦ ʦʜʥʦʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʢʦʪʦʨʦʛʦ ʢʘʯʝʩʪʚʝʥʥʦ-

ʛʦ ʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʨʠʟʥʘʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʵʪʠ ʦʙʲʝʢʪʳ, ʥʘʟʳʚʘʝʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʠʟ ʢʦʪʦʨʦʡ  ʦʪʙʠʨʘʶʪ ʯʘʩʪʴ ʦʙʲʝʢʪʦʚ, ʥʘ-

ʟʳʚʘʝʪʩʷ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ. 

ʄʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʩʣʫʯʘʡʥʦ ʦʪʦʙʨʘʥʥʳʭ  ʠʭ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ ʦʙʲʝʤʦʤ ʵʪʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ.  

ʏʠʩʣʦ ʦʙʲʝʢʪʦʚ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ (ʚʳʙʦʨʢʠ) ʥʘʟʳʚʘʝʪʩʷ  ʦʙʝ̡-

ʤʦʤ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ (ʚʳʙʦʨʢʠ). ʄʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʦʤ, ʯʪʦ ʧʦ 

ʜʘʥʥʳʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʳʙʦʨʢʠ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʜʘʥʥʦʡ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ, ʜʝʣʘʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝ ʦʙʦ ʚʩʝʡ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ ʚr -

ʙʦʨʦʯʥʳʤ ʤʝʪʦʜʦʤ. 

ʇʦʚʪʦʨʥʦʡ ʥʘʟʳʚʘʶʪ ʚʳʙʦʨʢʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʥʥʳʡ ʦʙʲʝʢʪ (ʧʝʨʝʜ 

ʦʪʙʦʨʦʤ ʩʣʝʜʫʶʱʝʛʦ) ʚʦʟʚʨʘɦ ʘʝʪʩʷ ʚ ʛʝʥʝʨʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ. 

ɹʝʩʧʦʚʪʦʨʥʦʡ ʥʘʟʳʚʘʶʪ ʚʳʙʦʨʢʫ, ʧʨʠ ʢʦʪʦʨʦʡ  ʦʙʲʝʢʪ ʚ ʛʝʥʝʨʘʣʴʥʫʶ ʩʦ-

ʚʦʢʫʧʥʦʩʪʴ ʥʝ ʚʦʟʚʨʘʱʘʝʪʩʷ. 

ʆʜʥʘʢʦ ʯʪʦʙʳ ʧʦ ʜʘʥʥʳʤ ʚʳʙʦʨʦʯʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʤʦʞʥʦ ʙʳʣʦ ʜʦʩʪʘ-

ʪʦʯʥʦ ʫʚʝʨʝʥʥʦ ʩʫʜʠʪʴ ʦʙ ʠʥʪʝʨʝʩʫʶʱʝʤ ʥʘʩ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʨʠʟʥʘʢʘ ʚ ʛʝʥʝ-

ʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚʳʙʦʨʢʘ ʧʨʘʚʠʣʴʥʦ ʝʛʦ ʧʨʝʜʩʪʘʚʣʷ-

ʣʘ. 

ɺʳʙʦʨʢʘ ʥʘʟʳʚʘʝʪʩʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ (ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ), ʝʩʣʠ ʢʘʞʜʳʡ 

ʦʙʲʝʢʪ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʤʝʝʪ ʦʜʠʥʘʢʦʚʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʧʘʩʪʴ ʚ 

ʚʳʙʦʨʢʫ. 
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                         4.2. ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʙʦʨʢʠ 

 

ʇʫʩʪʴ ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʟʚʣʝʯʝʥʘ ʚʳʙʦʨʢʘ, ʧʨʠʯʝʤ ʭ1 ʥʘ-

ʙʣʶʜʘʣʦʩʴ n1 ʨʘʟ, ʭ2 ï n2 ʨʘʟ, ʭk ï nk ʨʘʟ  ʠ Ɇni=n ï ʦʙʲʝʤ ʚʳʙʦʨʢʠ. 

ʅʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʭi ʥʘʟʳʚʘʶʪ ʚʘʨʠʘʥʪʘʤʠ, ʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʘʨʠ-

ʘʥʪ, ʟʘʧʠʩʘʥʥʘʷ ʚ ʚʦʟʨʘʩʪʘʶʱʝʤ ʧʦʨʷʜʢʝ ï ʚʘʨʠʘʮʠʦʥʥʳʤ ʨʷʜʦʤ. ʏʠʩʣʘ ʥʘʙʣʶ-

ʜʝʥʠʡ ʥʘʟʳʚʘʶʪ ʯʘʩʪʦʪʘʤʠ, ʘ ʠʭ  

ʦʪʥʦʰʝʥʠʷ ʢ ʦʙʲʝʤʫ ʚʳʙʦʨʢʠ  ni/n = Wi ï ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʯʘʩʪʦʪʘʤʠ ʠʣʠ 

ʯʘʩʪʦʩʪʷʤʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʳʙʦʨʢʠ ʥʘʟʳʚʘʶʪ ʧʝʨʝʯʝʥʴ ʚʘʨʠʘʥʪ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ. ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʪʘʢʞʝ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʥʪʝʨʚʘʣʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʠʤ ʯʘʩʪʦʪ (ʚ ʢʘʯʝʩʪʚʝ ʯʘʩʪʦʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʪʝʨʚʘʣʫ, ʧʨʠʥʠʤʘʶʪ 

ʩʫʤʤʫ ʯʘʩʪʦʪ, ʧʦʧʘʚʰʠʭ ʚ ʵʪʦʪ ʠʥʪʝʨʚʘʣ). 

 

                               ʕʤʧʠʨʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʀʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘʟʳ-

ʚʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʦʥʘ ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦ-

ʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʍ< ʭ. 

                                                 F(x)=P(ʍ< ʭ). 

ʕʤʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  (ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳ-

ʙʦʨʢʠ) ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷ  F*(x), ʦʧʨʝʜʝʣʷʶʱʘʷ  ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʯʘʩʪʦʪʫ ʧʦ-

ʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʍ< ʭ. 

                                               F* (x) = Ɇ ni/n. 

ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʵʤʧʠʨʠʯʝʩʢʦʡ  ʬʫʥʢʮʠʷʤʠ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ʍ< ʭ, ʘ ʵʤʧʠʨʠʯʝʩʢʘʷ 

ʦʧʨʝʜʝʣʝ̫ʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʯʘʩʪʦʪʫ ʵʪʦʛʦ ʞʝ ʩʦʙʳʪʠʷ. 

ʀʟ ʪʝʦʨʝʤʳ ɹʝʨʥʫʣʣʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʠʭ n ʯʠʩʣʘ F*(x) ʠ F(x) ʤʘʣʦ ʦʪʣʠ-

ʯʘʶʪʩʷ ʦʜʥʦ ʦʪ ʜʨʫʛʦʛʦ: 
¤n

lim P[|F(x) ï F
*
(x)| < Ů] = 1 (Ů > 0). 

ʉʚʦʡʩʪʚʘ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

1) ʟʥʘʯʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʘʪ ʦʪʨʝʟʢʫ:[0;1]; 

2) F
*
(x)| - ʥʝʫʙʳʚʘʶʱʘʷ ʬʫʥʢʮʠʷ; 

3) ʝʩʣʠ ʭ1 ï ʥʘʠʤʝʥʴʰʘʷ ʚʘʨʠʘʥʪʘ, ʪʦ F
*
(x)=0 ʧʨʠ ʭÒʭ1; ʝʩʣʠ ʭk ï ʥʘʠʙʦʣʴʰʘʷ 

ʚʘʨʠʘʥʪʘ, ʪʦ F
*
(x) = 1 ʧʨʠ ʭ > ʭk. 
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ɿʥʘʯʝʥʠʷʤʠ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʥʘʢʦʧʣʝʥʥʳʝ ʯʘʩʪʦʩʪʠ. 

ɽʩʣʠ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʩʦʩʪʘʚʣʝʥ ʧʦ ʠʥʪʝʨʚʘʣʘʤ ʟʥʘʯʝʥʠʡ ʠ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʠʥʪʝʨʚʘʣʘ ʙʝʨʝʪʩʷ ʝʛʦ ʩʝʨʝʜʠʥʘ, ʪʦ ʵʤʧʠʨʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʩʦ-

ʩʪʘʚʣʷʝʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʧʦ ʚʘʨʠʘʮʠʦʥʥʦʤʫ ʨʷʜʫ ʧʦ ʟʥʘʯʝʥʠʷʤ. ʅʦ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʠʥʪʝʨʚʘʣʘ  ʤʦʞʥʦ ʙʨʘʪʴ ʠ ʧʨʘʚʳʡ ʢʦʥʝʮ ʠʥʪʝʨʚʘʣʘ. ʆʙʲʝʜʠʥʷʷ 

ʦʪʨʝʟʢʘʤʠ ʪʦʯʢʠ, ʢʦʦʨʜʠʥʘʪʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʨʘʚʳʝ ʢʦʥʮʳ ʠʥʪʝʨʚʘʣʦʚ ʠ 

ʥʘʢʦʧʣʝʥʥʳʝ ʯʘʩʪʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʪʝʨʚʘʣʦʚ, ʧʦʣʫʯʘʝʤ ʣʦʤʘʥʥʫʶ ʣʠ-

ʥʠʶ, ʷʚʣʷʶʱʫʶʩʷ ʭʦʨʦʰʠʤ ʧʨʠʙʣʠʞʝʥʠʝʤ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

 

ɼʠʩʢʨʝʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʟʥʘʢʘ (ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝ-

ʣʠʯʠʥ ʠʟʦʣʠʨʦʚʘʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ) ʛʨʘʬʠʯʝʩʢʠ ʠʟʦʙʨʘʞʘʶʪ ʚ ʚʠʜʝ ʧʦʣʠʛʦʥʘ. 

ʇʦʣʠʛʦʥʦʤ (ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ) ʯʘʩʪʦʪ ʥʘʟʳʚʘʝʪʩʷ ʣʦʤʘʥʘʷ 

ʣʠʥʠʷ, ʦʪʨʝʟʢʠ ʢʦʪʦʨʦʡ ʩʦʝʜʠʥʷʶʪ ʪʦʯʢʠ (xi, ni).  

 

ʅʝʧʨʝʨʳʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʟʥʘʢʘ ʟʘʜʘʝʪʩʷ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ ʠʥʪʝʨʚʘʣʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʯʘʩʪʦʪ. 

ɻʨʘʬʠʯʝʩʢʠ ʥʝʧʨʝʨʳʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʦʙʨʘʞʘʶʪ ʚ ʚʠʜʝ ʛʠʩʪʦʛʨʘʤ-

ʤ .r 

ʇʨʠ ʵʪʦʤ ʚʤʝʩʪʦ ʦʙʳʯʥʦʛʦ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ ʬʦʨʤʠʨʫʝʪʩʷ ʠʥʪʝʨʚʘʣʴ-

ʥʳʡ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ. 

ʀʥʪʝʨʚʘʣ ʚʘʨʴʠʨʦʚʘʥʠʷ [xmax; xmin] ʨʘʟʙʠʚʘʶʪ ʥʘ ʯʘʩʪʠʯʥʳʝ ʠʥʪʝʨʚʘʣʳ 

ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ h. ɺʝʣʠʯʠʥʘ h ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 

n

R
h= ;       

n

R
h

lg5
= ;  

n

R
h

lg32,31+
=    

k ï ʦʧʪʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʯʘʩʪʠʯʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. 

k = n ;  k = 5 lg n;  k = 1+3,32lg n 

R = xmax - xmin 

ʀʥʪʝʨʚʘʣʴʥʦʡ ʯʘʩʪʦʪʦʡ ʥʘʟʳʚʘʝʪʩʷ ʩʫʤʤʘ ʯʘʩʪʦʪ ʚʘʨʠʘʥʪ, ʧʦʧʘʚʰʠʭ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʥʪʝʨʚʘʣ (ni). 

ʆʪʥʦʩʠʪʝʣʴʥʦʡ ʠʥʪʝʨʚʘʣʴʥʦʡ ʯʘʩʪʦʪʦʡ ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʠʥʪʝʨʚʘʣʴ-

ʥʦʡ ʯʘʩʪʦʪʳ ʢ ʦʙʲʝʤʫ ʚʳʙʦʨʢʠ 
n

ni . 

ʀʥʪʝʨʚʘʣʴʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʨʷʜʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʙʦʨʢʠ ʥʘʟʳʚʘʝʪʩʷ 

ʪʘʙʣʠʮʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʯʘʩʪʠʯʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʠʣʠ ʩʝ-

ʨʝʜʠʥʘʤʠ ʯʘʩʪʠʯʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʠ ʠʥʪʝʨʚʘʣʴʥʳʤʠ ʯʘʩʪʦʪʘʤʠ (ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ 

ʠʥʪʝʨʚʘʣʴʥʳʤʠ ʯʘʩʪʦʪʘʤʠ). 

ɻʠʩʪʦʛʨʘʤʤʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ (ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ) ʥʘʟʳʚʘʶʪ 

ʩʪʫʧʝʥʯʘʪʫʶ ʬʠʛʫʨʫ, ʩʦʩʪʘʚʣʝʥʥʫʶ ʠʟ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ. ʆʩʥʦʚʘʥʠʷ ʵʪʠʭ ʧʨʷ-

ʤʦʫʛʦʣʴʥʠʢʦʚ ï ʯʘʩʪʠʯʥʳʝ ʠʥʪʝʨʚʘʣʳ, ʜʣʠʥʳ h, ʘ ʚʳʩʦʪʳ ʨʘʚʥʳ ʧʣʦʪʥʦʩʪʷʤ  

ʯʘʩʪʦʪ ɟ (ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ɟ`). 
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  4.3. ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʥʝʨʘʣʴʥʦʡ ʠ ʚʳʙʦʨʦʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʝʡ 

                             ɻʝʥʝʨʘʣʴʥʘʷ ʠ ʚʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʠʝ 

ʇʫʩʪʴ ʠʟʫʯʘʝʪʩʷ ʜʠʩʢʨʝʪʥʘʷ ʛʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʨʠʟʥʘʢʘ X. 

ɻʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʡ ʥʘʟʳʚʘʶʪ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʘ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ɻx = 
N

1
(x1 N1 + x2 N2 + é+ xK NK)     ʠʣʠ        ä

=

=
k

i

iiɻ Nx
N

x
1

1
, 

 ʛʜʝ Ni ï ʯʘʩʪʦʪʘ i-ʡ ʚʘʨʠʘʥʪʳ; 

 xi ï i-ʷ ʚʘʨʠʘʥʪʘ;     N ï ʦʙʲʸʤ  ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʇʫʩʪʴ ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʟʚʣʝʯʝʥʘ ʚʳʙʦʨʢʘ, ʥʝʢʦʪʦʨʦʛʦ ʦʙʲ-

ʝʤʘ. 

   ɺʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ ʥʘʟʳʚʘʶʪ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ-

ʟʥʘʢʘ ʚʳʙʦʨʦʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

                          =ʚx  (
1

n
x1n1 + x2n2 + é+ xknk)  ʠʣʠ ä

=

=
k

1i

iiʚ nx
n

1
x , 

ʛʜʝ n ï ʦʙʲʝʤ ʚʳʙʦʨʢʠ. 

 

ɻʝʥʝʨʘʣʴʥʘʷ ʠ ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʠ 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʨʘʩʩʝʷʥʠʝ  ʟʥʘʯʝʥʠʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʨʠ-

ʟʥʘʢʘ ʍ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʦʢʨʫʛ ʩʚʦʝʛʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʚʚʦʜʷʪ 

ʩʚʦʜʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ï ʛʝʥʝʨʘʣʴʥʫʶ ʜʠʩʧʝʨʩʠʶ. 

           ɻʝʥʝʨʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʝʡ ʥʘʟʳʚʘʶʪ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʢʚʘʜʨʘʪʦʚ 

ʦʪʢʣʦʥʝʥʠʡ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʘ ʍ ʦʪ ʛʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʡ. 

 

 

                           Dɻ =
N

1
iɻ

k

i

i Nxx Ö-ä
=

2

1

)(     ʠʣʠ 

                          Dɻ = 22

)( ɻɻ xx - ,   ʛʜʝ i

k

i

iɻ Nx
N

x ä
=

=
1

22 1
.        

ɼʣʷ ʦʮʝʥʢʠ ʨʘʩʩʝʷʥʠʷ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʘ ʍ ʚʦʢʨʫʛ ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ 

ʚʚʦʜʷʪ ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ. 

                         ( )ä
=

-=
k

i

iʚiʚ nxx
n

D
1

21
  ʠʣʠ 

                         Dʚ = 22

)( ɺɺ xx - ,   ʛʜʝ i

k

i

iɺ nx
n

x ä
=

=
1

22 1
. 

ɻʝʥʝʨʘʣʴʥʦʝ ʠ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʚʳʯʠʩ-

ʣʷʁʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ:  

                         ɻɻ D=s ;  ʚʚ D=s .  

ʇʫʩʪʴ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʩʦʩʪʘʚʣʝʥ ʧʦ ʟʥʘʯʝʥʠʷʤ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ. 
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ʄʦʜʦʡ (ʄʦ) ʥʘʟʳʚʘʶʪ ʚʘʨʠʘʥʪʫ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʦʪʫ. ʅʘ-

ʧʨʠʤʝʨ, ʜʣʷ ʨʷʜʘ: 1; 5; 7; 7; 9; 9; 9; 10;16  - ʤʦʜʘ ʨʘʚʥʘ 9. 

ʇʫʩʪʴ ʨʷʜ ʩʦʩʪʘʚʣʝʥ ʧʦ ʠʥʪʝʨʚʘʣʘʤ ʟʥʘʯʝʥʠʡ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʊʦʛʜʘ ʤʦʜʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

( )( )
,

nnnn

nn
hxM

1ii1ii

1ii
oo

+-

-

-+-

-
+=  ʛʜʝ 

xo ï ʥʘʯʘʣʦ ʤʦʜʘʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ (ʪ.ʝ. ʠʥʪʝʨʚʘʣʘ, ʠʤʝʶʱʝʛʦ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʯʘʩʪʦʪʫ); 

h ï ʜʣʠʥʘ ʤʦʜʘʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ; 

ni ï ʯʘʩʪʦʪʘ ʤʦʜʘʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ; 

ni-1 ʠ ni+1 ï ʯʘʩʪʦʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʘ ʤʦ-

ʜʘʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʚ. 

ʄʝʜʠʘʥʦʡ (me) ʥʘʟʳʚʘʶʪ ʚʘʨʠʘʥʪʫ, ʢʦʪʦʨʘʷ  ʜʝʣʠʪ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʥʘ 

ʜʚʝ ʯʘʩʪʠ, ʧʦ ʯʠʩʣʫ ʚʘʨʠʘʥʪ. ɽʩʣʠ ʯʠʩʣʦ ʚʘʨʠʘʥʪ  ʥʝʯʝʪʥʦ, ʪ.ʝ  

n = 2k +1, ʪʦ me= ʭk+1; ʧʨʠ ʯʝʪʥʦʤ n = 2k  

me=
2

1++ kk xx
 

ɽʩʣʠ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʩʦʩʪʘʚʣʝʥ ʧʦ ʠʥʪʝʨʚʘʣʘʤ ʟʥʘʯʝʥʠʡ, ʪʦ ʤʝʜʠʘʥʘ 

ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,
n

T
2

n

hxM
i

1i

oe

--

Ö+=   

ʛʜʝ  xo ï ʥʘʯʘʣʦ ʤʝʜʠʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʪ.ʝ. ʠʥʪʝʨʚʘʣʘ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ 

ʩʝʨʝʜʠʥʥʳʡ ʵʣʝʤʝʥʪ); 

     h ï ʜʣʠʥʘ ʤʝʜʠʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ; 

     n ï ʦʙʲʸʤ ʚʳʙʦʨʢʠ; 

    Ti-1 ï ʩʫʤʤʘ ʯʘʩʪʦʪ ʠʥʪʝʨʚʘʣʦʚ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʤʝʜʠʘʥʥʦʤʫ; 

    ni ï ʯʘʩʪʦʪʳ ʤʝʜʠʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

 

4.4. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

      ʇʫʩʪʴ ʪʨʝʙʫʝʪʩʷ ʠʟʫʯʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʨʠʟʥʘʢ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ, ʢʘʢʦʝ 

ʠʤʝʥʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʤʝʝʪ ʧʨʠʟʥʘʢ. ɽʩʪʝʩʪʚʝʥʥʦ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʦʮʝʥʢʠ 

ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʥʘʧʝ-

ʨʝʜ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʟʫʯʘʝʤʳʡ ʧʨʠʟʥʘʢ ʨʘʩʧʨʝʜʝʣʝʥ ʚ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʥʦʨʤʘʣʴʥʦ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ (ʧʨʠʙʣʠʞʝʥʥʦ ʥʘʡʪʠ) ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠ-

ʜʘʥʠʝ ʠ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʪʘʢ ʢʘʢ ʵʪʠ ʜʚʘ ʧʘʨʘʤʝʪʨʘ ʧʦʣʥʦ-

ʩʪʴʶ ʦʧʨʝʜʝʣʷʶʪ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ; ʝʩʣʠ ʞʝ ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴ, 

ʯʪʦ ʧʨʠʟʥʘʢ ʠʤʝʝʪ, ʥʘʧʨʠʤʝʨ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʇʫʘʩʩʦʥʘ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ 

ʧʘʨʘʤʝʪʨ X, ʢʦʪʦʨʳʤ ʵʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ. 

ʆʙʳʯʥʦ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʠʤʝʶʪʩʷ ʣʠʰʴ ʜʘʥʥʳʝ ʚʳʙʦʨʢʠ, ʥʘ-

ʧʨʠʤʝʨ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʭ1, ʭ2, . . ., ʭʧ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ n ʥʘʙʣʶʜʝʥʠʡ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ). 
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ʏʝʨʝʟ ʵʪʠ ʜʘʥʥʳʝ ʠ ʚʳʨʘʞʘʶʪ ʦʮʝʥʠʚʘʝʤʳʡ ʧʘʨʘʤʝʪʨ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʭ1, x2, ..., ʭʧ 

ʢʘʢ ʥʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʍ1, ʍ2, ..., ʍn, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘʡʪʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ð ʵʪʦ ʟʥʘʯʠʪ ʥʘʡʪʠ ʬʫʥʢʮʠʶ ʦʪ ʥʘʙʣʶʜʘʝʤʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʢʦʪʦʨʘʷ ʠ 

ʜʘʝʪ ʧʨʠʙʣʠʞʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʮʝʥʢʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʞʠʪ ʬʫʥʢʮʠʷ 

(ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʘ) 

ʍ = (ʍ1 + ʍ2+...+ʍn ) / n .  

ʀʪʘʢ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʦʡ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʟʳʚʘʶʪ ʬʫʥʢʮʠʶ ʦʪ ʥʘʙʣʶʜʘʝʤʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. 

ɼʣʷ  ʪʦʛʦ  ʯʪʦʙʳ  ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ  ʦʮʝʥʢʠ ʜʘʚʘʣʠ: çʭʦʨʦʰʠʝè   ʧʨʠʙʣʠ-

ʞʝʥʠʷ   ʦʮʝʥʠʚʘʝʤʳʭ   ʧʘʨʘʤʝʪʨʦʚ,   ʦʥʠ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ. ʅʠʞʝ ʫʢʘʟʘʥʳ ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ. 

ʇʫʩʪʴ ᴆ* ð ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦ-

ʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʧʦ ʚʳʙʦʨʢʝ ʦʙʲʝʤʘ n ʥʘʡʜʝʥʘ ʦʮʝʥʢʘ ᴆ1
*
. ʇʦ-

ʚʪʦʨʠʤ ʦʧʳʪ, ʪ. ʝ. ʠʟʚʣʝʯʝʤ ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʨʫʛʫʶ ʚʳʙʦʨʢʫ ʪʦʛʦ 

ʞʝ ʦʙʲʝʤʘ ʠ ʧʦ ʝʝ ʜʘʥʥʳʤ ʥʘʡʜʝʤ ʦʮʝʥʢʫ ᴆ2
*
. 

ʇʦʚʪʦʨʷʷ ʦʧʳʪ ʤʥʦʛʦʢʨʘʪʥʦ, ʧʦʣʫʯʠʤ ʯʠʩʣʘ, ᴆ1
*
, ᴆ2

*
é ᴆk

*
, 

ʢʦʪʦʨʳʝ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʨʘʟʣʠʯʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʢʫ ᴆ* 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ, ʘ ʯʠʩʣʘ  

ᴆ1
*
, ᴆ2

*
é ᴆk

* 
 - ʢʘʢ ʝʝ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ. 

ʇʨʝʜʩʪʘʚʠʤ ʩʝʙʝ, ʯʪʦ ʦʮʝʥʢʘ ᴆ* ʜʘʝʪ ʧʨʠʙʣʠʞʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ᴆ ʩ ʠʟʙʳʪʢʦʤ; 

ʪʦʛʜʘ ʢʘʞʜʦʝ ʥʘʡʜʝʥʥʦʝ ʧʦ ʜʘʥʥʳʤ ʚʳʙʦʨʦʢ ʯʠʩʣʦ ᴆi*  

(i= 1, 2, . . ., k) ʙʦʣʴʰʝ ʠʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ᴆ. ʗʩʥʦ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ) ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ᴆ* ʙʦʣʴʰʝ, ʯʝʤ 

ʚ, ʪ. ʝ. ʄ (ᴆ*) > ᴆ.  ʆʯʝʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ ᴆ*  ʜʘʝʪ ʦʮʝʥʢʫ ʩ ʥʝʜʦʩʪʘʪʢʦʤ, ʪʦ ʄ 

(ᴆ*) < ᴆ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ ʢʦʪʦʨʦʡ ʥʝ ʨʘʚʥʦ ʦʮʝʥʠʚʘʝʤʦʤʫ ʧʘʨʘʤʝʪʨʫ, ʧʨʠʚʝʣʦ ʙʳ ʢ ʩʠʩʪʝʤʘʪʠ-

ʯʝʩʢʠʤ ʦʰʠʙʢʘʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʝʩʪʝʩʪʚʝʥʥʦ ʧʦʪʨʝʙʦʚʘʪʴ, ʯʪʦʙʳ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʦʮʝʥʢʠ ᴆ*  ʙʳʣʦ ʨʘʚʥʦ ʦʮʝʥʠʚʘʝʤʦʤʫ ʧʘʨʘʤʝʪʨʫ. ʍʦʪʷ ʩʦ-

ʙʣʶʜʝʥʠʝ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʫʩʪʨʘʥʠʪ ʦʰʠʙʦʢ (ʦʜʥʠ ʟʥʘʯʝʥʠʷ ᴆ*  ʙʦʣʴʰʝ, ʘ 

ʜʨʫʛʠʝ ʤʝʥʴʰʝ ᴆ), ʦʜʥʘʢʦ ʦʰʠʙʢʠ ʨʘʟʥʳʭ ʟʥʘʢʦʚ ʙʫʜʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʦʜʠʥʘʢʦʚʦ 

ʯʘʩʪʦ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʄ (ᴆ*) = ᴆ, ʛʘʨʘʥʪʠʨʫʝʪ ʦʪ ʧʦ-

ʣʫʯʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ. 

ʅʝʩʤʝʱʝʥʥʦʡ ʥʘʟʳʚʘʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ᴆ*, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘ-

ʥʠʝ ʢʦʪʦʨʦʡ ʨʘʚʥʦ ʦʮʝʥʠʚʘʝʤʦʤʫ ʧʘʨʘʤʝʪʨʫ 0 ʧʨʠ ʣʶʙʦʤ ʦʙʲʝʤʝ ʚʳʙʦʨʢʠ, ʪ. ʝ. 

ʄ (ᴆ*) = ᴆ. 

ʉʤʝʱʝʥʥʦʡ ʥʘʟʳʚʘʶʪ ʦʮʝʥʢʫ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʵʪʦʨʦʡ ʥʝ ʨʘʚʥʦ 

ʦʮʝʥʠʚʘʝʤʦʤʫ ʧʘʨʘʤʝʪʨʫ. 

ʆʜʥʘʢʦ ʙʳʣʦ ʙʳ ʦʰʠʙʦʯʥʳʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʝʩʤʝʱʝʥʥʘʷ ʱʝʥʢʘ ʚʩʝʛʜʘ ʜʘʝʪ 

ʭʦʨʦʰʝʝ ʧʨʠʙʣʠʞʝʥʠʝ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚʦʟʤʦʞʥʳʝ 
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ʟʥʘʯʝʥʠʷ ᴆ*  ʤʦʛʫʪ ʙʳʪʴ ʩʠʣʴʥʦ ʨʘʩʩʝʷʥʳ ʚʦʢʨʫʛ ʩʚʦʝʛʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʪ. 

ʝ. ʜʠʩʧʝʨʩʠʷ D (ᴆ*) ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʡʜʝʥʥʘʷ ʧʦ 

ʜʘʥʥʳʤ ʦʜʥʦʡ ʚʳʙʦʨʢʠ ʦʮʝʥʢʘ, ʥʘʧʨʠʤʝʨ ᴆ1
*
, ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚʝʩʴʤʘ ʫʜʘʣʝʥ-

ʥʦʡ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ  ᴆ*ʩʨ, ʘ ʟʥʘʯʠʪ, ʠ ʦʪ ʩʘʤʦʛʦ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ᴆ; ʧʨʠʥʷʚ ᴆ1
* 
ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ᴆ, ʤʳ ʜʦʧʫʩʪʠʣʠ ʙʳ ʙʦʣʴ-

ʰʫʶ ʦʰʠʙʢʫ. ɽʩʣʠ ʞʝ ʧʦʪʨʝʙʦʚʘʪʴ, ʯʪʦʙʳ ʜʠʩʧʝʨʩʠʷ ᴆ
* 
ʙʳʣʘ ʤʘʣʦʡ, ʪʦ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʜʦʧʫʩʪʠʪʴ ʙʦʣʴʰʫʶ ʦʰʠʙʢʫ ʙʫʜʝʪ ʠʩʢʣʶʯʝʥʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʢ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʕʬʬʝʢʪʠʚʥʦʡ ʥʘʟʳʚʘʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ, ʢʦʪʦʨʘʷ (ʧʨʠ ʟʘʜʘʥʥʦʤ ʦʙʲ-

ʝʤʝ ʚʳʙʦʨʢʠ n), ʠʤʝʝʪ ʥʘʠʤʝʥʴh ʫʶ ʚʦʟʤʦʞʥʫʶ ʜʠʩʧʝʨʩʠʶ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʳʙʦʨʦʢ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ (n ʚʝʣʠʢʦ!) ʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ 

ʦʮʝʥʢʘʤ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ. 

ʉʦʩʪʦʷʪʝʣʴʥʦʡ ʥʘʟʳʚʘʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ, ʢʦʪʦʨʘʷ ʧʨʠ  

nŸÐ ʩʪʨʝʤʠʪʩʷ ʧʦ ʚʝʨʦʷʪʥʦʩʪʠ ʢ ʦʮʝʥʠʚʘʝʤʦʤʫ ʧʘʨʘʤʝʪʨʫ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʜʠʩ-

ʧʝʨʩʠʷ ʥʝʩʤʝʱʝʥʥʦʡ ʦʮʝʥʢʠ ʧʨʠ nŸÐ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ, ʪʦ ʪʘʢʘʷ ʦʮʝʥʢʘ ʦʢʘ-

ʟʚrʘʝʪʩʷ ʠ ʩʦʩʪʦʷʪʝʣʴʥʦʡ. 

 

                           4.5. ʊʦʯʝʯʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ  

                                  ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʥʘʟʳʚʘʝʪʩʷ ʪʦʯʝʯʥʦʡ, ʝʩʣʠ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜ-

ʥʠʤ ʯʠʩʣʦʤ.  

ɺ ʢʘʯʝʩʪʚʝ ʪʦʯʝʩʥʦʡ ʦʮʝʥʢʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʡ (ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠ-

ʜʘʥʠʷ) ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ ʧʨʠʥʠʤʘʁ ʪ ʚʳʙʦʨʦʯʥʫʶ ʩʨʝʜʥʶʶ: 

ºɻx  ʚx ,          M(ʍ) º ʚx . 

          ɺʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ Dɺ  ʠʤʝʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ, ʧʨʠʚʦʜʷʱʫʶ 

ʢ ʫʤʝʥʴʰʝʥʠʶ ʜʠʩʧʝʨʩʠʠ. ʏʪʦʙʳ ʵʪʦ ʫʩʪʨʘʥʠʪʴ ʚʚʝʣʠ ʧʦʧʨʘʚʢʫ, ʫʤʥʦʞʘʷ 

 Dɺ  ʥʘ 
1-n

n
. 

          ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʪʦʯʝʯʥʦʡ ʦʮʝʥʢʠ ʛʝʥʝʨʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ʠʟʫ-

ʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠʥʠʤʘʶʪ, ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ çʠʩʧʨʘʚʣʝʥʥʫʶè ʚʳʙʦʨʦʯʥʫʶ 

ʜʠʩʧʝʨʩʠʶ (S
2
):                

                                                        DɻºS
2 
 ,    

 ʛʜʝ  S
2
 = ʚD

n

n

1-
   ʠʣʠ    S

2
 = iʚ

k

i

i nxx
n

2

1

)(
1

1
-

-
ä
=

. 

ɺ ʢʘʯʝʩʪʚʝ ʪʦʯʝʯʥʦʡ ʦʮʝʥʢʠ ʛʝʥʝʨʘʣʴʥʦʛʦ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪ-

ʢʣʦʥʝʥʠʷ  ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ ʧʨʠʥʠʤʘʶʪ, ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ çʠʩʧʨʘʚʣʝʥʥʦʝè 

ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ( S ): 

Sʛºs , 

ʛʜʝ  S = ʚD
n

n
S

1

2

-
= . 

ʅʘ ʧʨʘʢʪʠʢʝ ʠʩʧʨʘʚʣʝʥʥʦʡ ʜʠʩʧʝʨʩʠʝʡ ʠ ʠʩʧʨʘʚʣʝʥʥʳʤ ʩʨʝʜʥʠʤ ʢʚʘʜʨʘ-

ʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ ʧʦʣʴʟʫʶʪʩʷ, ʢʦʛʜʘ ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʤʘʣ ( n < 30 ). ʇʨʠ 
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ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ  ʚʳʙʦʨʢʠ ( n > 30 ) ʧʘʨʘʤʝʪʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʮʝʥʠʚʘʶʪ ʧʦ 

ʚʳʙʦʨʦʯʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

n<30 n>30 

ºɻx  ʚx ºM(x) 

 

ºɻx  ʚx ºM(x) 

D(x)ºS
2 

D(x) ºDʚ 
ů(x) ºS ů(x) ºůʚ 

 

 

 ʄʝʪʦʜ ʫʩʣʦʚʥʳʭ ʚʘʨʠʘʥʪ ʜʣʷ ʨʘʩʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʙʦʨʢʠ 

    ɽʩʣʠ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʘʨʠʘʥʪ ʠ ʠʭ ʯʘʩʪʦʪ ʚʝʣʠʢʠ, ʪʦ ʚʳʯʠʩʣʝʥʠʷ ʯʠ-

ʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʯʝʥʴ ʛʨʦʤʦʟʜʢʠ. 

    ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʘʨʠʘʥʪʳ ʚʳʙʦʨʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʚʦʟʨʘʩʪʘʶʱʝʤ ʧʦ-

ʨʷʜʢʝ, ʪ.ʝ ʚ ʚʠʜʝ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʜ̫ʘ. 

    ɼʣʷ ʨʷʜʦʚ ʩ ʨʘʚʥʦʦʪʩʪʦʷʱʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʩʫʱʝʩʪʚʫʝʪ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʩʚʦʜ-

ʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʟʘʤʝʥʝ ʚʳʙʦʨʦʯʥʳʭ ʚʘʨʠʘʥʪ ʜʨʫʛʠʤʠ ʥʝ-

ʙʦʣʴʰʠʤʠ ʯʠʩʣʘʤʠ ʫʩʣʦʚʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ, ʦʙʦʟʥʘʯʘʶʪʩʷ -  ui.. 

    ʇʝʨʝʭʦʜ ʦʪ ʚʳʙʦʨʦʯʥʳʭ ʚʘʨʠʘʥʪ ʢ ʫʩʣʦʚʥʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

h

cx
u i

i

-
= ,  

ʛʜʝ c ï ʥʦʚʦʝ ʥʘʯʘʣʦ  ʦʪʩʯʸʪʘ (ʣʦʞʥʳʡ ʥʫʣʴ); 

       h ï ʰʘʛ ʪʘʙʣʠʮʳ, ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ ʚʘʨʠʘʥʪʘʤʠ (ʜʣʠʥʘ 

ʯʘʩʪʠʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ). 

   ʏʘʱʝ ʚʩʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʣʦʞʥʦʛʦ ʥʫʣʷ ʙʝʨʫʪ ʚʘʨʠʘʥʪʫ, ʠʤʝʶʱʫʶ ʥʘʠʙʦʣʴ-

ʰʫʶ ʯʘʩʪʦʪʫ (ʤʦʜʘ). 

   ɺʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʧʨʠʟʥʘʢʘ x ʟʘʤʝʥʷʝʪʩʷ ʚʘʨʠʘʮʠʦʥʥʳʤ ʨʷʜʦʤ ʧʨʠʟʥʘʢʘ u. 

ɼʣʷ ʧʦʩʣʝʜʥʝʛʦ ʥʘʭʦʜʷʪ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɺu , Du, ůu, ʘ ʟʘʪʝʤ ʧʝʨʝʭʦʜʷʪ 

ʢ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʚʘʨʠʘʥʪʘʤ ʧʦ ʬʦʨʤʫʣʘʤ ʧʝʨʝʭʦʜʘ: 

ʘ) ʚʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ:  

Chux Bɺ +Ö=  

ch
n

n
h

cx

x

k

i

i
i

ʚ +Ö

-

=
ä
=1   

ʙ) ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ:  

Dɺ = Du
.
 h

2
 

( )2ɺ

2

k

1i

i

2

i

ɺ cxh
n

n
h

cx

D --Ö

ö
÷

õ
æ
ç

å -

=
ä
=  

ʚ) ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ: 

ůɺ = ůu
.
h 

ʚɺ D=s   
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                              4.6. ʀʥʪʝʨʚʘʣʴʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ. 

ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʠ ʜʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ  

(ʥʘʜʝʞʥʦʩʪʴ) ʦʮʝʥʢʠ 

ʊʦʯʝʯʥʘʷ ʦʮʝʥʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʠʤ ʯʠʩʣʦʤ. ʇʨʠ ʚʳʙʦʨʢʝ ʤʘʣʦʛʦ 

ʦʙʲʝʤʘ ʪʦʯʝʯʥʘʷ ʦʮʝʥʢʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʘʨʘ-

ʤʝʪʨʘ, ʪ. ʝ. ʧʨʠʚʦʜʠʪʴ ʢ ʛʨʫʙʳʤ ʦʰʠʙʢʘʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʠ ʥʝʙʦʣʴʰʦʤ 

ʦʙʲʝʤʝ ʚʳʙʦʨʢʠ ʩʣʝʜʫʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʪʝʨʚʘʣʴʥʳʤʠ ʦʮʝʥʢʘʤʠ. 

       ʀʥʪʝʨʚʘʣʴʥʦʡ ʥʘʟʳʚʘʶʪ ʦʮʝʥʢʫ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʯʠʩ-

ʣʘʤʠ ð ʢʦʥʮʘʤʠ ʠʥʪʝʨʚʘʣʘ. ʀʥʪʝʨʚʘʣʴʥʳʝ ʦʮʝʥʢʠ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ 

ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʦʮʝʥʦʢ. 

      ʇʫʩʪʴ ʥʘʡʜʝʥʥʘʷ ʧʦ ʜʘʥʥʳʤ ʚʳʙʦʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ᴆ* 

ʩʣʫʞʠʪ ʦʮʝʥʢʦʡ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ᴆ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ ᴆ ʧʦʩʪʦʷʥʥʳʤ ʯʠʩ-

ʣʦʤ (ᴆ ʤʦʞʝʪ ʙʳʪʴ ʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ). ʗʩʥʦ, ʯʪʦ ᴆ* ʪʝʤ ʪʦʯʥʝʝ ʦʧʨʝʜʝ-

ʣʷʝʪ ʧʘʨʘʤʝʪʨ ᴆ, ʯʝʤ ʤʝʥʴʰʝ ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ ʨʘʟʥʦʩʪʠ | ᴆ ð ᴆ*|. ɼʨʫ-

ʛʠʤʠ ʩʣʦʚʘʤʠ, ʝʩʣʠ ŭ>0 ʠ |ᴆ ð ᴆ*| < ŭ, ʪʦ ʯʝʤ ʤʝʥʴʰʝ ŭ, ʪʝʤ ʦʮʝʥʢʘ ʪʦʯʥʝʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ŭ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʦʯʥʦʩʪʴ ʦʮʝʥʢʠ. 

     ʆʜʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʫʪʚʝʨʞʜʘʪʴ, 

ʯʪʦ ʦʮʝʥʢʘ ᴆ*  ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʝʨʘʚʝʥʩʪʚʫ |ᴆ ð ᴆ*| < ŭ; ʤʦʞʥʦ ʣʠʰʴ ʛʦʚʦʨʠʪʴ 

ʦ ʚʝʨʦʷʪʥʦʩʪʠ ɔ, ʩ ʢʦʪʦʨʦʡ ʵʪʦ ʥʝʨʘʚʝʥʩʪʚʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. 

     ʅʘʜʝʞʥʦʩʪʴʶ (ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ) ʦʮʝʥʢʠ ᴆ ʧʦ ᴆ* ʥʘʟʳʚʘ-

ʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ɔ, ʩ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ 

|ᴆ ð ᴆ*| < ŭ. ʆʙʳʯʥʦ ʥʘʜʝʞʥʦʩʪʴ ʦʮʝʥʢʠ ʟʘʜʘʝʪʩʷ ʥʘʧʝʨʝʜ, ʧʨʠʯʝʤ ʚ ʢʘʯʝʩʪʚʝ 

ɔ ʙʝʨʫʪ ʯʠʩʣʦ, ʙʣʠʟʢʦʝ ʢ ʝʜʠʥʠʮʝ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʟʘʜʘʶʪ ʥʘʜʝʞʥʦʩʪʴ,  ʨʘʚʥʫʶ 

0,95; 0,99 ʠ 0,999. 

    ʇʫʩʪʴ   ʚʝʨʦʷʪʥʦʩʪʴ   ʪʦʛʦ,   ʯʪʦ   |ᴆ ð ᴆ*| < ŭ,   ʨʘʚʥʘ ɔ: 

ʈ[|ᴆ ð ᴆ*| < ŭ] = ɔ. 

ɿʘʤʝʥʠʚ ʥʝʨʘʚʝʥʩʪʚʦ |ᴆ ð ᴆ*| < ŭ ʨʘʚʥʦʩʠʣʴʥʳʤ ʝʤʫ ʜʚʦʡʥʳʤ ʥʝʨʘʚʝʥʩʪʚʦʤ - 

ŭ <  ᴆ ð ᴆ*  < ŭ, ʠʣʠ ᴆ* - ŭ < ᴆ < ᴆ* + ŭ,   ʠʤʝʝʤ 

ʈ[ᴆ* - ŭ < ᴆ < ᴆ* + ŭ] = ɔ. ʕʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ 

ʪʘʢ: ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ   ʠʥʪʝʨʚʘʣ   

(ᴆ* - ŭ, ᴆ* + ŭ)   ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ   (ʧʦʢʨʳʚʘʝʪ) ʥʝʠʟʚʝʩʪʥʳʡ ʧʘʨʘʤʝʪʨ ᴆ,  ʨʘʚ-

ʥʘ ɔ. 

     ɼʦʚʝʨʠʪʝʣʴʥʳʤ ʥʘʟʳʚʘʶʪ ʠʥʪʝʨʚʘʣ (ᴆ* - ŭ, ᴆ* + ŭ), ʢʦʪʦʨʳʡ ʧʦʢʨʳʚʘʝʪ 

ʥʝʠʟʚʝʩʪʥʳʡ ʧʘʨʘʤʝʪʨ ʩ ʟʘʜʘʥʥʦʡ  ʥʘʜʝʞʥʦʩʪʴʶ ɔ. 

ɼʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʣʷ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ʠʟʚʝʩʪʥʦʤ ʟʥʘʯʝʥʠʠ ů 

ʇʫʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʨʠʟʥʘʢ X ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʩʧʨʝʜʝ-

ʣʝʥ ʥʦʨʤʘʣʴʥʦ, ʧʨʠʯʝʤ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ů ʵʪʦʛʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʠʟʚʝʩʪʥʦ. ʊʨʝʙʫʝʪʩʷ ʦʮʝʥʠʪʴ ʥʝʠʟʚʝʩʪʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʘ ʧʦ 

ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ ʚx . ʇʦʩʪʘʚʠʤ ʩʚʦʝʡ ʟʘʜʘʯʝʡ ʥʘʡʪʠ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨ-

ʚʘʣʳ, ʧʦʢʨʚrʘʶʱʠʝ ʧʘʨʘʤʝʪʨ ʘ ʩ ʥʘʜʝʞʥʦʩʪʴʶ ɔ. 



50 

 

ɹʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʳʙʦʨʦʯʥʫʶ ʩʨʝʜʥʶʶ ʢʘʢ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ X ʠ 

ʚʳʙʦʨʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʘ ʭ1, ʭ2, ..., ʭn ð ʢʘʢ ʦʜʠʥʘʢʦʚʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ 

ʥʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʍ1, ʍ2, ...,ʍn (ʵʪʠ ʯʠʩʣʘ ʪʘʢʞʝ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 

ʚʳʙʦʨʢʠ ʢ ʚʳʙʦʨʢʝ). ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʢʘʞʜʦʡ ʠʟ 

ʵʪʠʭ ʚʝʣʠʯʠʥ ʨʘʚʥʦ ʘ ʠ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ - ů. 

ʇʨʠʤʝʤ ʙʝʟ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʯʪʦ ʝʩʣʠ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ X ʨʘʩʧʨʝʜʝʣʝʥʘ 

ʥʦʨʤʘʣʴʥʦ, ʪʦ ʚʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ ʚʍ , ʥʘʡʜʝʥʥʘʷ ʧʦ -ʥʝʟʘʚʠʩʠʤʳʤ ʥʘʙʣʶʜʝ-

ʥʠʷʤ, ʪʘʢʞʝ ʨʘʩʧʨʝʜʝʣʝʥʘ ʥʦʨʤʘʣʴʥʦ. ʇʘʨʘʤʝʪʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ X ʪʘʢʦʚʳ: 

ʄ(ʍ) = ʘ,    ů (ʍ) = ů/n  

ʇʦʪʨʝʙʫʝʤ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʦʩʴ ʩʦʦʪʥʦʰʝʥʠʝ 

ʈ(|X -a|< ɔ 

ʛʜʝ ɔ ð ʟʘʜʘʥʥʘʷ ʥʘʜʝʞʥʦʩʪʴ. 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʦʡ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ: 

ʈ(|ʍ ð ʘ| < ŭ) = 2ʌ(ŭ / ů),  

ʟʘʤʝʥʠʚ X  ʥʘ   X   ʠ ʧʦʣʫʯʠʤ  

ʈ (| X ð ʘ | < ʙ) = 2ʌ(ŭn/ů) = 2ʌ (t), 

ʛʜʝ t = ŭn/ů 

ʅʘʡʜʷ ʠʟ ʧʦʩʣʝʜʥʝʛʦ ʨʘʚʝʥʩʪʚʘ ŭ = t ů/n   ʤʦʞʝʤ ʥʘʧʠʩʘʪʴ 

ʈ (| X ð ʘ | < ʙ) = 2ʌ(t ů/n) = 2ʌ (t). 

ʇʨʠʥʷʚ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʈ ʟʘʜʘʥʘ ʠ ʨʘʚʥʘ   ɔ,   ʦʢʦʥʯʘʪʝʣʴ-

ʥʦ   ʠʤʝʝʤ (ʯʪʦʙʳ   ʧʦʣʫʯʠʪʴ ʨʘʙʦʯʫʶ ʬʦʨʤʫʣʫ, ʚʳʙʦʨʦʯʥʫʶ ʩʨʝʜʥʶʶ 

ʚʥʦʚʴ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ) ʭ 

ʈ (ʭð t ů /n  < ʘ < ʭ+ t ů /n)= 2ʌ (t) = ɔ. 

ʉʤʳʩʣ ʧʦʣʫʯʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʪʘʢʦʚ: ʩ ʥʘʜʝʞʥʦʩʪʴʶ ɔ ʤʦʞʥʦ ʫʪʚʝʨ-

ʞʜʘʪʴ, ʯʪʦ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ  

(ʭð t ů /n  < ʘ < ʭ+ t ů /n) ʧʦʢʨʳʚʘʝʪ ʥʝʠʟʚʝʩʪʥʳʡ ʧʘʨʘʤʝʪʨ ʘ; 

ʪʦʯʥʦʩʪʴ ʦʮʝʥʢʠ ŭ = t ů/n . 

ʏʠʩʣʦ t ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʨʘʚʝʥʩʪʚʘ 2ʌ(t) = ɔ, ʠʣʠ ʌ (t) = ɔ/2; ʧʦ ʪʘʙʣʠʮʝ 

ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ (ʧʨʠʣʦʞʝʥʠʝ 1)  ʥʘʭʦʜʷʪ ʘʨʛʫʤʝʥʪ t, ʢʦʪʦʨʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ, ʨʘʚʥʦʝ ɔ/2. 

 

     ɼʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʣʷ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ʥʝʠʟʚʝʩʪʥʦʤ ʟʥʘʯʝʥʠʠ ů 

     ʇʫʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʨʠʟʥʘʢ ʍ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʩʧʨʝʜʝ-

ʣʝʥ ʥʦʨʤʘʣʴʥʦ, ʧʨʠʯʝʤ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ů ʥʝʠʟʚʝʩʪʥʦ. ʊʨʝ-

ʙʫʝʪʩʷ ʦʮʝʥʠʪʴ ʥʝʠʟʚʝʩʪʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ a ʩ ʧʦʤʦʱʴʶ ʜʦʚʝʨʠ-

ʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ.  

     ʇʦ ʜʘʥʥʳʤ ʚʳʙʦʨʢʠ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ T (ʝʝ ʚʦʟ-

ʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʯʝʨʝʟ t): 
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                           T = 
nS

aX

/

-
, 

ʛʜʝ X - ʚʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ; 

        S  - çʠʩʧʨʘʚʣʝʥʥʦʝè ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ; 

        n ï ʦʙʲʝʤ ʚʳʙʦʨʢʠ. 

     ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ T ʠʤʝʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʉʪʴʶʜʝʥʪʘ ʩ k = n-1 ʩʪʝʧʝ-

ʥʷʤʠ ʩʚʦʙʦʜʳ.  ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʉʪʴʶʜʝʥʪʘ:  

S(t,n) = Bn[ 1 + 
1

2

-n

t
]
-n/2

, 

ʛʜʝ   Bn= 
)2/)2(()1(

)2/(

-- nɻn

nɻ

p
. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʉʪʴʶʜʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ n ï ʦʙʲʝʤʦʤ ʚʳʙʦʨ-

ʢʠ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ a ʠ ů. 

ʇʦʩʢʦʣʴʢʫ S(t,n) ï ʯʝʪʥʘʷ ʬʫʥʢʮʠʷ ʦʪ t, ʚʝʨʦʷʪʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʝʨʘ-

ʚʝʥʩʪʚʘ 
nS

aX

/

-
< ɔ ʦʧʨʝʜʝʣʝ̫ʪʩʷ ʪʘʢ: 

P (|
nS

aX

/

-
| < tɔ) = 2ñ =

g

g

t

dtntS
0

),(  

ɿʘʤʝʥʠʚ ʥʝʨʘʚʝʥʩʪʚʦ ʚ ʢʨʫʛʣʳʭ ʩʢʦʙʢʘʭ ʨʘʚʥʦʩʠʣʴʥʳʤ ʝʤʫ ʜʚʦʡʥʳʤ ʥʝ-

ʨʘʚʝʥʩʪʚʦʤ, ʧʦʣʫʯʠʤ: 

P(ʍ- tɔS/ n < a < ʍ+tɔS/ n ) = ɔ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʴʟʫʷʩʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʉʪʴʶʜʝʥʪʘ ʥʘʡʜʝʥ ʜʦʚʝʨʠ-

ʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ (ʍ- tɔS/ n ; ʍ+tɔS/ n), ʧʦʢʨʳʚʘʶʱʠʡ ʥʝʠʟʚʝʩʪʥʳʡ ʧʘʨʘʤʝʪʨ 

a ʩ ʥʘʜʝʞʥʦʩʪʴʶ ɔ. ɿʥʘʯʝʥʠʷ tɔ ʥʘʭʦʜʷʪ ʧʦ ʪʘʙʣʠʮʝ ʧʨʠʣʦʞʝʥʠʷ ʧʦ ʟʘʜʘʥʥʳʤ n 

ʠ ɔ. 

 

            ɼʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʣʷ ʦʮʝʥʢʠ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ ů ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʇʫʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʨʠʟʥʘʢ ʍ ʥʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥ 

ʥʦʨʤʘʣʴʥʦ. ʊʨʝʙʫʝʪʩʷ ʦʮʝʥʠʪʴ ʥʝʠʟʚʝʩʪʥʦʝ ʛʝʥʝʨʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝ-

ʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ů ʧʦ çʠʩʧʨʘʚʣʝʥʥʦʤʫè ʚʳʙʦʨʦʯʥʦʤʫ ʩʨʝʜʥʝʤʫ  ʢʚʘʜʨʘʪʠʯʝ-

ʩʢʦʤʫ ʦʪʢʣʦʥʝʥʠʶ s.  ʅʘʡʜʝʤ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ, ʧʦʢʨʳʚʘʶʱʠʝ ʧʘʨʘ-

ʤʝʪʨ ů ʩ ʟʘʜʘʥʥʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ɔ. 

ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʦʩʴ  ʩʦʦʪʥʦʰʝʥʠʝ: 

 ʈ(| ů ï s| < ŭ) = ɔ, ʠʣʠ  ʈ(s ï ŭ < s + ŭ ) = ɔ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ  ʛʦʪʦʚʦʡ ʪʘʙʣʠʮʝʡ, ʧʨʝʦʙʨʘʟʫʝʤ 

ʜʚʦʡʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ 

s ï ŭ < ů < s + ŭ 

ʨʘʚʥʦʩʠʣʴʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ 

s (1 - ŭ/s) < ů < s (1+ ŭ/s). 

ʇʦʣʦʞʠʚ ŭ/s = q, ʧʦʣʫʯʠʤ  

s (1- q) < ů < (1+ q)  (*) 
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ɼʣʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʥʘʭʦʞʜʝʥʠʷ q ʠʩʧʦʣʴʟʫʶʪ ʚʳʢʣʘʜʢʠ [ 1 ]. 

ʇʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʦʪʳʩʢʘʥʠʷ q ʧʦʣʴʟʫʶʪʩʷ ʪʘʙʣʠʮʘʤʠ ʧʨʠʣʦʞʝʥʠʷ. 

ɺʳʯʠʩʣʠʚ ʧʦ ʚʳʙʦʨʢʝ s ʠ ʥʘʡʜʷ ʧʦ ʪʘʙʣʠʮʝ q, ʧʦʣʫʯʠʤ ʠʩʢʦʤʳʡ ʜʦʚʝʨʠʪʝʣʴʥʳʡ 

ʠʥʪʝʨʚʘʣ (*), ʧʦʢʨʳʚʘʶʱʠʡ ů ʩ ʟʘʜʘʥʥʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ɔ, ʪ.ʝ ʠʥʪʝʨʚʘʣ 

s (1- q) < ů < (1+ q) . 

  

4.7. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ. ɺʠʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʛʠʧʦʪʝʟ 

          ʆʙʳʯʥʦ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʪʦʨʳʭ ʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʙʳ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷʤ. ʇʦʩʣʝʜʥʠʝ ʷʚʣʷʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʨʝʘʣʴʥʳʭ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʡ. ʇʦʜʙʦʨ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʠ ʘʥʘʣʠʟ ʠʭ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠʨʫʝʤʳʤ ʩʣʫʯʘʡ-

ʥʳʤ ʚʝʣʠʯʠʥʘʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠ-

ʩʪʠʢʠ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʚʦʜʠʪʩʷ ʢ ʧʨʦʚʝʨʢʝ ʧʨʝʜʧʦʣʦʞʝʥʠʡ (ʛʠʧʦʪʝʟ) ʦ 

ʚʠʜʝ ʤʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʦ ʝʛʦ ʧʘʨʘʤʝʪʨʘʭ. 

          ʉʪʘʪʠʩʪʠʯʝʩʢʦʡ ʥʘʟʳʚʘʝʪʩʷ ʛʠʧʦʪʝʟʘ ʦ ʚʠʜʝ ʥʝʠʟʚʝʩʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʦ 

ʧʘʨʘʤʝʪʨʘʭ ʠʟʚʝʩʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʦʙ ʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠ-

ʯʠʥʘʤʠ ʠ ʪ. ʜ. 

        ʅʫʣʝʚʦʡ (ʦʩʥʦʚʥʦʡ) ʛʠʧʦʪʝʟʦʡ ʥʘʟʳʚʘʝʪʩʷ ʚʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ ʅ0. 

ʂʦʥʢʫʨʠʨʫʶʱʝʡ (ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ) ʛʠʧʦʪʝʟʦʡ ʥʘʟʳʚʘʝʪʩʷ ʛʠʧʦʪʝʟʘ H1, ʢʦʪʦʨʘʷ 

ʧʨʦʪʠʚʦʨʝʯʠʪ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʝ ʅ0. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʥʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ ʩʦʩʪʦʠʪ ʚ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʪʦʤ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʘ = 5, ʪʦ ʢʦʥʢʫʨʠʨʫʶʱʘʷ ʛʠʧʦʪʝʟʘ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʘ =5. 

ɺ ʢʨʘʪʢʦʡ ʟʘʧʠʩʠ: ʅ0: ʘ = 5;  

ʅ1: ʘ ̧5. 

          ɻʠʧʦʪʝʟʳ ʨʘʟʣʠʯʘʶʪ ʥʘ ʧʨʦʩʪʳʝ (ʩʦʜʝʨʞʘʱʠʝ ʪʦʣʴʢʦ ʦʜʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ) 

ʠ ʩʣʦʞʥʳʝ (ʩʦʩʪʦʷʱʠʝ ʠʟ ʢʦʥʝʯʥʦʛʦ ʠʣʠ ʙʝʩʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʧʨʦʩʪʳʭ ʛʠʧʦʪʝʟ). 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʜʚʘ ʪʠʧʘ ʛʠʧʦʪʝʟ: 

1. ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʛʠʧʦʪʝʟʳ: ʧʨʠ ʠʟʚʝʩʪʥʦʤ ʚʠʜʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʧʦʣʦʞʝ-

ʥʠʷ ʦ ʥʝʠʟʚʝʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʵʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

2. ɼʣʷ ʠʟʚʝʩʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ (ʚʳʙʦʨʢʠ) ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʚʠʜʝ ʝʝ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ. 

                      ʆʙʱʘʷ ʩʭʝʤʘ ʧʨʦʚʝʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ 

           ʉʪʘʪʠʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ (ʠʣʠ ʧʨʦʩʪʦ ʢʨʠʪʝʨʠʝʤ) ʥʘʟʳʚʘʶʪ ʩʣʫʯʘʡʥʫʶ 

ʚʝʣʠʯʠʥʫ ʊ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ. 

ʋʢʘʞʝʤ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ ʧʨʦʚʝʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ. 

1.   ɼʣʷ ʦʩʥʦʚʥʦʡ ʛʠʧʦʪʝʟʳ ʅ0 ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʘ ʅ1. 

2.   ɺʳʙʠʨʘʝʪʩʷ ʤʘʣʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ Ŭ ð ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ  

ʧʨʦʚʝʨʢʠ. ʆʙʳʯʥʦ Ŭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,01 ʜʦ 0,05. 

3.   ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʳʙʦʨʢʠ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʦ ʢʦ-

ʪʦʨʳʭ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʛʠʧʦʪʝʟʘ ʅ0, ʠ ʚʳʙʠʨʘʝʪʩʷ (ʬʦʨʤʠʨʫʝʪʩʷ) ʩʣʫʯʘʡʥʘʷ ʚʝʣʠ-
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ʯʠʥʘ ʊ. ɿʥʘʯʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ T ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʚʳʙʦʨʢʘʤ ʧʨʠ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʚʝʨʥʦʩʪʠ ʛʠʧʦʪʝʟʳ ʅ0. ɺʝʣʠʯʠʥʘ T ʥʘʟʳʚʘʝʪʩʷ ʩʪʘʪʠʩʪʠʢʦʡ 

ʠʣʠ ʪʝʩʪʦʤ ʢʨʠʪʝʨʠʷ. 

4.   ʅʘ ʯʠʩʣʦʚʦʡ ʦʩʠ ʟʘʜʘʶʪ ʠʥʪʝʨʚʘʣ D ʪʘʢʦʡ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ  

ʧʦʧʘʜʘʥʠʷ ʪʝʩʪʘ ʊ ʚ ʵʪʦʪ ʠʥʪʝʨʚʘʣ ʨʘʚʥʘ ʨ = 1 - Ŭ: 

ʈ(TÍD)=1-Ŭ (*)  

ʀʥʪʝʨʚʘʣ D ʥʘʟʳʚʘʝʪʩʷ ʦʙʣʘʩʪʴʶ ʧʨʠʥʷʪʠʷ ʛʠʧʦʪʝʟʳ H0, ʘ ʦʩʪʘʚʰʘʷʩʷ ʦʙʣʘʩʪʴ 

ʯʠʩʣʦʚʦʡ ʦʩʠ ð ʢʨʠʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʴʶ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʟʘ ʦʙʣʘʩʪʴ D ʧʨʠʥʠʤʘ-

ʶʪ ʦʜʠʥ ʠʟ ʠʥʪʝʨʚʘʣʦʚ: (-Ð, tʢʨ], [-tʢʨ, tʢʨ], [tʢʨ, Ð), ʛʜʝ ʯʠʩʣʦ t;ʢʨ ð ʢʨʠʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʪʝʩʪʘ ʧʨʦʚʝʨʢʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʠʤ ʧʨʦʤʝʞʫʪʢʘʤ ʢʨʠʪʝʨʠʡ ʧʨʦ-

ʚʝʨʢʠ ʥʘʟʳʚʘʝʪʩʷ ʧʨʘʚʦʩʪʦʨʦʥʥʠʤ, ʜʚʫʩʪʦʨʦʥʥʠʤ ʠʣʠ ʣʝʚʦʩʪʦʨʦʥʥʠʤ. ʉʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʦʙʣʘʩʪʠ ʦʪʢʣʦʥʝʥʠʷ ʛʠʧʦʪʝʟʳ H0: (tʢʨ, Ð), (-Ð, -tʢʨ) ʠ (tʢʨ, Ð) ʠ (-Ð, tʢʨ). 

5.   ʇʦ ʨʝʘʣʠʟʘʮʠʷʤ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʳʙʦʨʦʢ ʚʳʯʠʩʣʷʝʪʩʷ ʢʦʥ-

ʢʨʝʪʥʦʝ (ʥʘʙʣʶʜʘʝʤʦʝ) ʟʥʘʯʝʥʠʝ ʪʝʩʪʘ ʊ (ʦʙʦʟʥʘʯʠʤ ʝʛʦ   ʠ tʢʨ) ʧʨʦʚʝʨʷʝʪʩʷ ʚʳ-

ʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ (*): ʝʩʣʠ ʦʥʦ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ ʛʠʧʦʪʝʟʘ H0 ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʪʦʤ 

ʩʤʳʩʣʝ, ʯʪʦ ʦʥʘ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʦʧʳʪʥʳʤ ʜʘʥʥʳʤ; ʝʩʣʠ ʞʝ ʫʩʣʦʚʠʝ (*) ʥʝ ʚʳ-

ʧʦʣʥʷʝʪʩʷ, ʪʦ ʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʛʠʧʦʪʝʟʘ H0 ʥʝʚʝʨʥʘ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʵʪʦʛʦ ʩʦʙʳʪʠʷ 

ʦʧʨʝʜʝʣʝʥʘ ʥʝʚʝʨʥʦ. 

       ʀʪʘʢ, ʧʨʠ ʧʨʦʚʝʨʢʝ ʛʠʧʦʪʝʟʳ H0 ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ  

 

ɻʠʧʦʪʝʟʘ Ho ʇʨʠʥʠʤʘʝʪʩʷ ʆʪʚʝʨʛʘʝʪʩʷ 

ɺʝʨʥʘ ʇʨʘʚʠʣʴʥʦʝ ʨʝʰʝʥʠʝ ʆʰʠʙʢʘ ʧʝʨʚʦʛʦ ʨʦʜʘ 

ʅʝʚʝʨʥʘ ʆʰʠʙʢʘ ʚʪʦʨʦʛʦ ʨʦʜʘ ʇʨʘʚʠʣʴʥʦʝ ʨʝʰʝʥʠʝ 

 

       ʇʫʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʚʪʦʨʦʛʦ ʨʦʜʘ ʨʘʚʥʘ ɓ, ʪʦʛʜʘ ʯʠʩʣʦ 1 - ɓ ʥʘ-

ʟʳʚʘʶʪ ʤʦʱʥʦʩʪʴʶ ʢʨʠʪʝʨʠʷ. ʏʝʤ ʙʦʣʴʰʝ ʤʦʱʥʦʩʪʴ ʢʨʠʪʝʨʠʷ, ʪʝʤ ʤʝʥʴʰʝ ʚʝ-

ʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʚʪʦʨʦʛʦ ʨʦʜʘ. ʇʨʠ ʚʳʙʨʘʥʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʢʨʠʪʠʯʝ-

ʩʢʫʶ ʦʙʣʘʩʪʴ ʩʣʝʜʫʝʪ ʩʪʨʦʠʪʴ ʪʘʢ, ʯʪʦʙʳ ʤʦʱʥʦʩʪʴ ʢʨʠʪʝʨʠʷ ʙʳʣʘ ʤʘʢʩʠʤʘʣʴ-

ʥʦʡ. 

                   ʊʠʧʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟ 

ʂʨʠʪʝʨʠʝʤ ʩʦʛʣʘʩʠʷ  ʥʘʟʳʚʘʝʪʩʷ ʢʨʠʪʝʨʠʡ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʦ ʧʨʝʜʧʦ-

ʣʘʛʘʝʤʦʤ ʟʘʢʦʥʝ ʥʝʠʟʚʝʩʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʫʧʦʪʨʝʙʠ-

ʪʝʣʴʥʳʝ ʢʨʠʪʝʨʠʠ ʧʨʦʚʝʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ. 

1. ʂʨʠʪʝʨʠʡ ɢ2
  (ʭʠ-ʢʚʘʜʨʘʪ) ʠʣʠ ʢʨʠʪʝʨʠʡ ʇʠʨʩʦʥʘ. 

2. ʂʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ. 

3. ʂʨʠʪʝʨʠʡ ʌʠʰʝʨʘ. 

4. ʂʨʠʪʝʨʠʡ ʂʦʣʤʦʛʦʨʦʚʘ. 
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                        ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɢ
2
 ʇʠʨʩʦʥʘ 

ʇʫʩʪʴ ʍ1, ʍ2, é, ʍn -  ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ ʘ = 0 ʠ ů = 1. ʊʦʛʜʘ ʩʫʤʤʘ ʠʭ ʢʚʘʜʨʘʪʦʚ   ɢ
2
 = ʍ1

2
 + ʍ2 

2
 + é + ʍn

2
 

ʥʘʟʳʚʘʝʪʩʷ ɢ
2
  (ʭʠ-ʢʚʘʜʨʘʪ) ï ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩ n  ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ. ɼʦʢʘʟʘ-

ʥʦ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʵʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ:  

                                 f(x) = x
n/2-1

e
-x/2

/(2
n/2
ɻ(n/2));   ʭÓ0, 

ʛʜʝ    ɻ(ʭ) =   ñ
¤

--

0

11 dtet x     -     ʛʘʤʤʘ-ʬʫʥʢʮʠʷ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɢ
2
  ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ð ʯʠʩʣʦʤ ʩʪʝʧʝ-

ʥʝʡ ʩʚʦʙʦʜʳ ʧ. ɻʨʘʬʠʢʠ ʬʫʥʢʮʠʠ f(x) ʜʣʷ ʨʘʟʥʳʭ n ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ. 

 

 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʉʪʴʶʜʝʥʪʘ 

          ʇʫʩʪʴ Z ð ʥʦʨʤʘʣʴʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʘ = 0 ʠ ʩʪ = 1, ʘ 

ʋ ð ʥʝʟʘʚʠʩʠʤʘʷ ʦʪ Z ʚʝʣʠʯʠʥʘ, ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʟʘʢʦʥʫ ɢ
2
 ʩ ʧ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦ-

ʜʳ. ʊʦʛʜʘ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʟʘʢʦʥʫ    ʊ =Z / nV / , 

ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʉʪʴʶʜʝʥʪʘ ʩ n ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ (ʉʪʴʶʜʝʥʪ ʧʩʝʚʜʦ-

ʥʠʤ ʘʥʛʣʠʡʩʢʦʛʦ ʩʪʘʪʠʩʪʠʢʘ ɺ. ɻʦʩʩʝʪʘ). ʇʣʦʪʥʦʩʪʴ ʵʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʝʪʩʷ 

ʬʦʨʤʫʣʦʡ 

S(t,n) = Bn[ 1 + 
1

2

-n

t
]
-n/2

, 

ɻʜʝ   Bn= 
)2/)2(()1(

)2/(

-- nɻn

nɻ

p
. 

          ʉ ʚʦʟʨʘʩʪʘʥʠʝʤ ʧ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʉʪʴʶʜʝʥʪʘ ʙʳʩʪʨʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʦʨ-

ʤʘʣʴʥʦʤʫ . 
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʌʠʰʝʨʘ 

ʇʫʩʪʴ U ʠ V  - ʥʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʟʘ-

ʢʦʥʫ ɢ
2
 ʩʦ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ m ʠ n ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʦʛʜʘ ʚʝʣʠʯʠʥʫ, ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʫʶ ʧʦ ʟʘʢʦʥʫ  F = 
nV

mU

/

/ , ʥʘʟʳʚʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʌʠʰʝʨʘ ʩʦ ʩʪʝʧʝʥʷʤʠ 

ʩʚʦʙʦʜʳ m ʠ n.  

ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

   f(x) = 2/)(12/
2/2/

)1(
)2/()2/(

/)(( nmm
nm

mxx
nɻmɻ

nmnmɻ +-- +
+ ,    xÓ0 

 

 
 

 

 

 

 

 

4.8. ʆʙʨʘʟʮʳ ʚʳʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʨʘʩʯʝʪʥʳʭ ʟʘʜʘʥʠʡ 

                          ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ 

 

ɿʘʜʘʥʠʝ ˉ 1. ʆʙʨʘʙʦʪʢʘ ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ  

 ʚʝʣʠʯʠʥʳ ʜʣʷ ʤʘʣʦʛʦ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ. 

 

ʆʙʩʣʝʜʫʝʪʩʷ 25 ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʧʦ ʯʠʩʣʫ ʟʝʨʝʥ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʢʘʞ-

ʜʦʤ ʢʦʣʦʩʝ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʢʘʞʜʦʤʫ ʨʘʩʪʝʥʠʶ ʧʨʠʩʚʦʝʥ ʥʦʤʝʨ. ʏʠʩʣʘ ʟʝʨʝʥ ʧʦ-

ʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ. 
 ̄ 1 2 3 4 5 6 7 8 9 10 11 12 

 27 28 28 24 25 27 29 29 27 28 30 27 

 

 

 

ʇʦ ʠʤʝʶʱʠʤʩʷ ʚʳʙʦʨʦʯʥʳʤ ʜʘʥʥʳʤ ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ (ʠʟʫʯʘʝʤʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ) ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ. 

 

1. ʉʦʩʪʘʚʠʪʴ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʵʤʧʠʨʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʦʩʪʨʦʠʪʴ ʝʝ ʛʨʘʬʠʢ. 

3. ʇʦʩʪʨʦʠʪʴ ʧʦʣʠʛʦʥʳ ʯʘʩʪʦʪ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ. ʉʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʟʘ- 

     ʢʦʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʚʝʣʠʯʠʥʳ. 

4. ʅʘʡʪʠ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʫʯʘʝʤʦʡ ʚʝʣʠʯʠʥʳ. 

5. ʅʘʡʪʠ ʤʦʜʫ, ʤʝʜʠʘʥʫ ʚʳʙʦʨʢʠ. 

6. ʅʘʡʪʠ ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ  ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ, ʜʠʩʧʝʨʩʠʠ, ʩʨʝʜʥʝʛʦ 

    ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

7. ʅʘʡʪʠ  ʠʥʪʝʨʚʘʣʴʥʫʶ ʦʮʝʥʢʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʩ ʜʦʚʝʨʠʪʝʣʥɹʦʡ  

    ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95. 

13 14 15 16 17 18 19 20 21 22 23 24 25 

33 28 30 28 29 28 29 25 29 29 28 28 27 
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1. ʉʦʩʪʘʚʠʤ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʧʦ ʟʥʘʯʝʥʠʷʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʟʘʥʝʩʝʤ ʚ ʪʘʙʣʠʮʫ 1. 

                                           ʊʘʙʣʠʮʘ 1 

xi ni wi=ni/n ʅʘʢʦʧʣʝʥʥʳʝ 

ʯʘʩʪʦʩʪʠ 

24 1 0,04 0,04 

25 2 0,08 0,12 

27 5 0,2 0,32 

28 8 0,32 0,04 

29 6 0,24 0,88 

30 2 0,08      0,96 

33 1 0,04 1,00 

S 25 1,00    - 

 

2. ʆʧʨʝʜʝʣʠʤ ʵʤʧʠʨʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

        

      

î
î
î
î
î

í

î
î
î
î
î

ì

ë

>

¢<

¢<

¢<

¢<

¢<

¢<

¢

=

.33x,00,1

;33x30,96,0

;30x29,88,0

;29x28,64,0

;28x27,32,0

;27x25,12,0

;25x24,04,0

;24x,0

)x(F*

 

 

 

ʇʦʩʪʨʦʠʤ ʛʨʘʬʠʢ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 
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3. ʇʦʩʪʨʦʠʤ ʧʦʣʠʛʦʥʳ ʯʘʩʪʦʪ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʯʘʩʪʦʪʳ. 

                

2

4

6

8

10

24 25 26 27 28 29 30 31 32 33

ni

xi
 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʛʨʘʬʠʢʘ ʜʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʣʠʟʢʦ ʢ ʥʦʨʤʘʣʴʥʦʤʫ. 

 

4. ʇʦ ʚʳʙʦʨʦʯʥʳʤ ʜʘʥʥʳʤ ʥʘʡʜʝʤ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʘ) ɺʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ ʚx . 

ä
=

=
k

1i

iiʚ nx
n

1
x ; 

( ) 28133230629828527225124
25

1
xʚ =Ö+Ö+Ö+Ö+Ö+Ö+Ö=  (ʟʝʨʝʥ); 

M(ʍ) º ʚx . 

ʙ) ɺʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ Dʚ. 

( )ä
=

-=
k

i

iʚiʚ nxx
n

D
1

21
; 

( ) ( )

( ) ( )

( ) ( )

( )

12,3

12833

2283062829

8282852827

2282512824

1

2

22

22

22

=

ù
ù
ù
ù
ù

ú

ø

é
é
é
é
é

ê

è

Ö-+

+Ö-+Ö-+

+Ö-+Ö-+

+Ö-+Ö-

=
n

Dʚ . 

ʚ) ɺʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

ʚʚ D=s ; 

277,112,3ʚ º==s  (ʟʝʨʥʘ). 

 

5. ʅʘʡʜʸʤ ʤʦʜʫ ʠ ʤʝʜʠʘʥʫ ʚʳʙʦʨʢʠ. 

                ö
÷

õ
æ
ç

å
==

max
i 8n28Mo . 

ʄʝ=xk+1;    n=25 ï ʥʝʯʸʪʥʦʝ;    25=2k+1;      2k=24;     k=12  ʟʥʘʯʠʪ 

                   Me=x13=28. 

 

6. ʅʘʡʜʸʤ ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ. 

ʘ) ɺ ʢʘʯʝʩʪʚʝ ʪʦʯʝʯʥʦʡ ʦʮʝʥʢʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʡ (ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘ-

ʥʠʷ) ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ ʧʨʠʥʠʤʘʶʪ ʚx : 

                 () 28xxMx ʚr =ºº  (ʟʸʨʝʥ). 
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ʙ) ɺ ʢʘʯʝʩʪʚʝ ʪʦʯʝʯʥʦʡ ʦʮʝʥʢʠ ʛʝʥʝʨʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ʧʨʠʥʠʤʘʶʪ ʪʘʢ ʥʘʟʳ-

ʚʘʝʤʫʶ ʠʩʧʨʘʚʣʝʥʥʫʶ ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ: 

             ʚD
n

n
S

1

2

-
= ; 

             25,312,3
24

25
S2 =Ö= . 

ʚ) ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠʟʫ-

ʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ ʧʨʠʥʠʤʘʶʪ ʠʩʧʨʘʚʣʝʥʥʦʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ S: 

             2SS= ; 

             225,3S º=  (ʟʝʨʥʘ). 

7. ʅʘʡʜʝʤ  ʠʥʪʝʨʚʘʣʴʥʫʶ ʦʮʝʥʢʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʩ ʜʦʚʝʨʠʪʝʣʥɹʦʡ  

    ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95.         

     
n

S
t

n
t n,n, gg =
s

=d , tg,n ï ʥʘʭʦʜʠʤ ʧʦ ʪʘʙʣʠʮʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉʪʴʶʜʝʥʪʘ ʩ n-1 

ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʠ g=0,95(ʧʨʠʣʦʞʝʥʠʝ 1 ʪʘʙʣʠʮʘ 3). 

 n=25 (n<30);   tg,n=2,064   (tg,n=2,0698 ï ʝʩʣʠ ʠʥʪʝʨʧʦʣʠʨʦʚʘʪʴ). 

83,0
25

2
0698,2 =Ö=d ~ 1 ʟʝʨʥʦ. 

     d+<<d- ʚʚ x)x(Mx ; 

      128)x(M128 +<<- ; 

   29)x(M27 << . 

 

ɿʘʜʘʥʠʝ ˉ2. ʆʙʨʘʙʦʪʢʘ ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ 

 ʚʝʣʠʯʠʥʳ ʜʣʷ ʙʦʣʴʰʦʛʦ ʦʙʝ̡ʤʘ ʚʳʙʦʨʢʠ ʠʣʠ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ  

 ʚʝʣʠʯʠʥʳ ʤʘʣʦʛʦ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ. 

 

ɹʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʠʟʤʝʨʝʥʠʝ ʜʣʠʥʥʳ ʢʦʣʦʩʘ (ʚ ʩʤ) 50 ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ: 

5,8 7,4 8,6 8,0 7,0 6,2 6,5 5,7 8,3 7,6 

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

8,2 9,3 8,4 7,3 5,4 5,4 5,0 7,8 7,6 6,4 

7,3 6,5 7,7 6,5 8,5 7,5 7,5 7,8 7,2 9,8 

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

 

ʇʦ ʠʤʝʶʱʠʤʩʷ ʚʳʙʦʨʦʯʥʳʤ ʜʘʥʥʳʤ ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ (ʠʟʫʯʘʝʤʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ) ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ. 

 

1. ʇʦʩʪʨʦʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ (ʠʟʫʯʘʝ- 

    ʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ) ʠ ʛʨʘʬʠʢ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

2. ʇʦʩʪʨʦʠʪʴ ʛʠʩʪʦʛʨʘʤʤʫ ʠ ʧʦʣʠʛʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʉʜʝʣʘʪʴ ʚʳʚʦʜ ʦ  

    ʟʘʢʦʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

3. ʅʘʡʪʠ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ.  

4. ʅʘʡʪʠ ʤʦʜʫ ʠ ʤʝʜʠʘʥʫ ʚʳʙʦʨʢʠ. 

5. ʅʘʡʪʠ ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ  ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ, ʜʠʩʧʝʨʩʠʠ ʠ ʩʨʝʜʥʝʛʦ     
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    ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

6. ʅʘʡʪʠ  ʠʥʪʝʨʚʘʣʴʥʫʶ ʦʮʝʥʢʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ     

    ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95. 

7.ʇʨʦʚʝʨʠʪʴ ʛʠʧʦʪʝʟʫ ʦ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ,     

    ʠʩʧʦʣʴʟʫʷ ʢʨʠʪʝʨʠʡ ʩʦʛʣʘʩʠʷ ʇʠʨʩʦʥʘ (ɢ
2
).  

 

 

1. ʇʦʩʪʨʦʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

 

ʀʟʫʯʘʝʤʳʡ ʧʨʠʟʥʘʢ ʍ- ʜʣʠʥʘ ʢʦʣʦʩʘ ʨʘʩʪʝʥʠʷ ʧʰʝʥʠʮʳ ï ʥʝʧʨʝʨʳʚʝʥ.  

ʂʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ n=50;   xmax=9,8;  xmin=5,0. 

R=xmax-xmin,  ʛʜʝ R-ʨʘʟʤʘʭ ʚʘʨʴʠʨʦʚʘʥʠʷ;   R=9,8-5,0=4,8 

     ʆʧʨʝʜʝʣʷʝʤ ʜʣʠʥʫ ʯʘʩʪʠʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ (h). 

k=1+3,32lgn ï ʦʧʪʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʯʘʩʪʠʯʥʳʭ ʠʥʪʝʨʚʘʣʦʚ; 

k=1+3,2 lg50º8 (ʦʢʨʫʛʣʝʥʠʝ ʜʦ ʮʝʣʳʭ ʩ ʠʟʙʳʪʢʦʤ. 

7,0
7

8,4
,

lg32,31
==

+
= h

n

R
h  (ʩʤ). 

ʈʘʟʙʠʚʘʝʤ ʜʠʘʧʘʟʦʥ ʚʘʨʴʠʨʦʚʘʥʠʷ ʥʘ ʯʘʩʪʠʯʥʳʝ ʠʥʪʝʨʚʘʣʳ. 

2

h
xx min1 -=  - ʥʘʯʘʣʦ 1-ʛʦ ʠʥʪʝʨʚʘʣʘ;  65,435,00,5

2

7,0
0,5x1 =-=-= ; 

x2=x1+h ï ʢʦʥʝʮ 1-ʛʦ ʠʥʪʝʨʚʘʣʘ;   x2=4,65+0,7=5,35; 

x3=5,35+0,7=6,05;    x4=6,05+0,7=6,75;    x5=6,75+0,7=7,45;   x6=7,45+0,7=8,15; 

x7=8,15+0,7=8,85;    x8=8,85+0,7=9,55;    x9=9,55+0,7=10,25. 

 

ɻʨʫʧʧʠʨʫʝʤ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʚ ʪʘʙʣʠʮʫ 2. 

          

       ʊʘʙʣʠʮʘ 2 

D
x

i 

ʀ
ʥ
ʪ
ʝ
ʨ
ʚ
ʘ
ʣ

 r

n
i 

ʆ
ʪ
ʥ
ʦ
ʩ
ʠ
ʪ
ʝ
ʣ
ʴ
ʥ
ʳ
ʝ

 

ʯ
ʘ
ʩ
ʪ
ʦ
ʪ
ʳ

 

 ʅ
ʘ
ʢ
ʦ
ʧ
ʣ
ʝ
ʥ
ʥ
ʳ
ʝ
 
ʯ
ʘ
ʩ
ʪ

ʦ
-

ʪ
 r

ʇ
ʣ
ʦ
ʪ
ʥ
ʦ
ʩ
ʪ
ʴ
 
ʦ
ʪ
ʥ
ʦ
ʩ

ʠ
-

ʪ
ʝ
ʣ
ʴ
ʥ
ʳ
ʭ
 
ʯ
ʘ
ʩ
ʪ
ʦ
ʪ

 

 ʎ
ʝ
ʥ
ʪ
ʨ
ʳ
 

 ʠ
ʥ
ʪ
ʝ
ʨ
ʚ

ʘʣ
ʦ
ʚ

 

 

  
n

n
w i

i =   
nh

n

h

w ii
i ==r¡

 

2

xx
x 1ii

i
++

=¡
 

1 3 4 5 6 7 

4,65-5,35 1 0,02 0,02 0,03 5,0 

5,35-6,05 7 0,14 0,16 0,2 5,7 

6,05-6,75 8 0,16 0,32 0,23 6,4 

6,75-7,45 10 0,2 0,52 0,3 7,1 
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7,45-8,15 14 0,28 0,8 0,4 7,8 

8,15-8,85 7 0,14 0,94 0,2 8,5 

8,85-9,55 2 0,04 0,98 0,05 9,2 

9,55-

10,25 

1 0,02 1,00 0,03 9,9 

ä 50 1,00 - - - 

 

 ʇʦʩʪʨʦʠʤ ʛʨʘʬʠʢ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

 

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

5 6 7 8 9 10

F*(x)

X 
ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʘ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʥʠʤʘʝʤ ʟʘ 

ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʢʦʥʮʳ ʠʥʪʝʨʚʘʣʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʢʦʧʣʝʥʥʳʝ ʯʘʩʪʩʪʠ 

(ʩʤ. ʪʘʙʣʠʮʫ ʛʨʘʬʳ 1 ʠ 5). ʉʦʝʜʠʥʷʷ ʵʪʠ ʪʦʯʢʠ, ʧʦʣʫʯʘʝʤ ʛʨʘʬʠʢ ʵʤʧʠʨʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ(ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʠʥʪʝʨʚʘʣʘ ʤʦʞʥʦ ʙʨʘʪʴ  ʩʝ-

ʨʝʜʠʥʫ ʠʥʪʝʨʚʘʣʘ).  

 

2. ʇʦʩʪʨʦʝʥʠʝ ʛʠʩʪʦʛʨʘʤʤʳ ʠ ʧʦʣʠʛʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʇʦʩʪʨʦʠʤ  ʠʥʪʝʨʚʘʣʴʥʳʡ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʚʳʙʦʨʢʠ ʠʩʧʦʣʴʟʫʷ 1 ʠ 3 

ʛʨʘʬʳ ʪʘʙʣʠʮʳ 2. 

 

ʀʥʪʝʨʚʘʣ 

Dxi 

4,65-

5,35 

5,35-

6,05 

6,05-

6,75 

6,75-

7,45 

7,45-

8,15 

8,15-

8,85 

8,85-

9,55 

9,55-

10,25 

ni 1 7 8 10 14 7 2 1 
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      ɻʠʩʪʦʛʨʘʤʤʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʠʤʝʝʪ ʚʠʜ: 

 

0,1

0,2

0,3

0,4

0,5

4 5 6 7 8 9 10 xi

h

w i
i =r¡

 
 

 

    ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʠʛʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʥʝʦʙʭʦʜʠ-

ʤʦ ʩʦʝʜʠʥʠʪʴ ʮʝʥʪʨʳ ʯʘʩʪʦʪʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ. 

 

0,1

0,2

0,3

0,4

0,5

4 5 6 7 8 9 10 xi

h

w i
i =r¡

 
    

    ʇʦ ʚʠʜʫ ʛʠʩʪʦʛʨʘʤʤʳ ʠ ʧʦʣʠʛʦʥʘ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʟʘʢʦʥ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ  ʙʣʠʟʦʢ ʢ ʥʦʨʤʘʣʴʥʦʤʫ. 

 

3.  ɺʳʯʠʩʣʝʥʠʝ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ.  

      

ɼʣʷ ʨʷʜʦʚ ʩ ʨʘʚʥʦʦʪʩʪʦʷʱʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦ-

ʜʦʤ ʫʩʣʦʚʥʳʭ ʚʘʨʠʘʥʪ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʟʘʤʝʥʝ ʚʳʙʦʨʦʯʥʳʭ ʚʘʨʠʘʥʪ ʥʝ-

ʙʦʣʴʰʠʤʠ ʯʠʩʣʘʤʠ - ʫʩʣʦʚʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ - ui.  

     ʇʝʨʝʭʦʜ ʦʪ ʚʳʙʦʨʦʯʥʳʭ ʚʘʨʠʘʥʪ ʢ ʫʩʣʦʚʥʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

h

cx
u i

i

-
= , ʛʜʝ  

c ï ʥʦʚʦʝ ʥʘʯʘʣʦ  ʦʪʩʯʸʪʘ (ʣʦʞʥʳʡ ʥʫʣʴ); 

h ï ʰʘʛ ʪʘʙʣʠʮʳ, ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ ʚʘʨʠʘʥʪʘʤʠ (ʜʣʠʥʘ  

ʯʘʩʪʠʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ). 

   ʏʘʱʝ ʚʩʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʣʦʞʥʦʛʦ ʥʫʣʷ ʙʝʨʫʪ ʚʘʨʠʘʥʪʫ, ʠʤʝʶʱʫʶ ʥʘʠʙʦʣʴ-

ʰʫ ʁʯʘʩʪʦʪʫ (ʤʦʜʘ). ɺʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʧʨʠʟʥʘʢʘ ʍ ʟʘʤʝʥʷʝʪʩʷ ʚʘʨʠʘʮʠʦʥʥʳʤ 

ʨʷʜʦʤ ʧʨʠʟʥʘʢʘ u. ɼʣʷ ʧʦʩʣʝʜʥʝʛʦ ʥʘʭʦʜʷʪ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɺu , Du, ůu, 

ʘ ʟʘʪʝʤ ʧʝʨʝʭʦʜʷʪ ʢ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʚʘʨʠʘʥʪʘʤ ʧʦ ʬʦʨʤʫʣʘʤ ʧʝʨʝʭʦʜʘ: 
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ʘ) ʚʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ:   Chux Bɺ +Ö=  

                                 ch
n

n
h

cx

x

k

1i

i
i

ɺ +Ö

-

=
ä
=                                                          (40) 

ʙ) ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ:    Dɺ = Du
.
 h

2 

 

                                 ( )2ɺ

2

k

1i

i

2

i

ɺ cxh
n

n
h

cx

D --Ö

ö
÷

õ
æ
ç

å -

=
ä
=                                      (41) 

ʚ) ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ:    ůɺ = ůu
.
h   

                                  ʚɺ D=s                                                                                (42) 

ɺʳʯʠʩʣʝʥʠʝ ʩʫʤʤ ʜʣʷ xʚ, Dʚ  ʧʦ ʬʦʨʤʫʣʘʤ (40), (41) ʦʬʦʨʤʣʷʝʤ ʚ  ʪʘʙʣʠʮʝ 3 

ʆʧʨʝʜʝʣʷʝʤ çʣʦʞʥʳʡ ʥʫʣʴè ʉ (ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʝ):  ʉ= 7,8;  ʰʘʛ: h= 0,7. 

                      ʊʘʙʣʠʮʘ 3 

Dxi xiô ni ui uini ui
2 

ui
2
ni 

(ui+1)
2
ni 

4,65-

5,35 

5,

0 
1 -4 -4 16 16 9 

5,35-

6,05 

5,

7 
7 -3 -21 9 63 28 

6,05-

6,75 

6,

4 
8 -2 -16 4 32 8 

6,75-

7,45 

7,

1 
10 -1 -10 1 10 0 

7,45-

8,15 

7,

8 
14 0 0 0 0 14 

8,15-

8,85 

8,

5 
7 1 7 1 7 28 

8,85-

9,55 

9,

2 
2 2 4 4 8 18 

9,55-

10,2

5 

9,

9 
1 3 3 9 9 16 

ä  50 -4 -37 - 145 121 

ʇʨʘʚʠʣʴʥʦʩʪʴ ʨʘʩʯʝʪʘ ʚ ʪʘʙʣʠʮʝ 3 ʧʨʦʚʝʨʷʶʪ, ʠʩʧʦʣʴʟʫʷ ʛʨʘʬʫ 8. ɼʦʣʞʥʦ 

ʚʳʧʦʣʥʷʪʴʩʷ ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʠʝ:ä ää +Ö+=+ iiiiii nununnu 22 2)1( . 

         121=50+2(-37)+145 

         121=121 ï ʨʘʩʯʸʪʳ ʚʝʨʥʳ. 

ʇʦ ʬʦʨʤʫʣʝ (40) ʚʳʯʠʩʣʷʝʤ ɺx :    ).ʩʤ(4,78,77,074,08,77,0
50

37
xɺ º+Ö-=+Ö

-
=  

ʇʦ ʬʦʨʤʫʣʝ (41):   ( ) ( )222

ɺ ʩʤ2,117,125,049,09,28,73,77,0
50

145
D º=-Ö=--Ö= . 

ʇʦ ʬʦʨʤʫʣʝ (42):   ( )ʩʤ1,117,1ɺ º=s . 
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4. ʅʘʡʜʸʤ ʤʦʜʫ ʠ ʤʝʜʠʘʥʫ. 

    ʄʦʜʫ ʄʦ ʥʘʭʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ:   
( )( )

,
nnnn

nn
hxM

1ii1ii

1ii
oo

+-

-

-+-

-
+=  

ʛʜʝ  xo ï ʥʘʯʘʣʦ ʤʦʜʘʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ (ʪ.ʝ. ʠʥʪʝʨʚʘʣʘ, ʠʤʝʶʱʝʛʦ ʤʘʢʩʠʤʘʣʴ-

ʥʫʶ ʯʘʩʪʦʪʫ); 

h ï ʜʣʠʥʘ ʤʦʜʘʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ; 

ni ï ʯʘʩʪʦʪʘ ʤʦʜʘʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ; 

ni-1 ʠ ni+1 ï ʯʘʩʪʦʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʘ 

ʤʦʜʘʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʚ. 

( )( )

7,7
11

4
7,045,7

74

4
7,045,7

7141014

1014
7,045,7M o

ºÖ+=

=
+

Ö+º
-+-

-
Ö+=

 

             ʄʝʜʠʘʥʫ ʄʝ ʥʘʭʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ:   ,
n

T
2

n

hxM
i

1i

oe

--

Ö+=  

 ʛʜʝ  xo ï ʥʘʯʘʣʦ ʤʝʜʠʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʪ.ʝ. ʠʥʪʝʨʚʘʣʘ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ 

ʩʝʨʝʜʠʥʥʳʡ ʵʣʝʤʝʥʪ); 

h ï ʜʣʠʥʘ ʤʝʜʠʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ; 

n ï ʦʙʲʸʤ ʚʳʙʦʨʢʠ; 

Ti-1 ï ʩʫʤʤʘ ʯʘʩʪʦʪ ʠʥʪʝʨʚʘʣʦʚ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʤʝʜʠʘʥʥʦʤʫ; 

ni ï ʯʘʩʪʦʪʳ ʤʝʜʠʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

2

xx
x 1kk

o
+
¡+¡

= ;  N=2k ï ʯʸʪʥʦʝ ʯʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ;  N=8, 8=2k, k=4. 

45,7
2

8,71,7

2

xx
x 54

o =
+

=
¡+¡

= ;    Ti-1=1+7+8+10=26;   ni=14; 

                4,7
14

26
2

50

7,045,7M e º

-

Ö+= . 

 

5. ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʯʝʯʥʳʭ ʦʮʝʥʦʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ, ʜʠʩʧʝʨʩʠʠ ʠ       

          ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 
n=50 (n>30); 

);(3,7)( ʩʤxxM ɺ=º  

);(2,1)( 2ʩʤDxD ɺ=º  

).(1,1)( ʩʤx ɺ=ºss  

 

6. ʅʘʡʜʝʤ ʠʥʪʝʨʚʘʣʴʥʫʶ ʦʮʝʥʢʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ  

ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95. 
n=50 (n>30);  g=0,95. 

   
n

)x(
t
s
Ö=d g ;  ʧʦ ʪʘʙʣʠʮʝ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ: 

2ʌ(x)=g;    2ʌ(x)=0,95;     ʌ(x)=0,475. 

          d+¢¢d- ɺɺ x)x(Mx ;     32,03,7)x(M32,03,7 +¢¢- ; 

                                 62,7)x(M98,6 ¢¢ . 
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       ɿʥʘʯʠʪ ʩ ʥʘʜʸʞʥʦʩʪʴʶ 0,95 ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʢʦʣʦʩʘ 

ʨʘʩʪʝʥʠʷ ʧʰʝʥʠʮʳ ʠʟʫʯʘʝʤʦʛʦ ʩʦʨʪʘ ʧʦʧʘʜʘʝʪ ʚ ʠʥʪʝʨʚʘʣ  (7,0; 7,6). 

 

7.ʇʨʦʚʝʨʠʤ ʛʠʧʦʪʝʟʫ ʦ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ,             

    ʠʩʧʦʣʴʟʫʷ ʢʨʠʪʝʨʠʡ ʩʦʛʣʘʩʠʷ ʇʠʨʩʦʥʘ (ɢ
2
).  

2

xx
x 1ii

i
++

=¡ . 

ix¡ 5,0 5,7 6,4 7,1 7,8 8,5 9,2 9,9 

ni 1 7 8 10 14 7 2 1 

)ʩʤ(3,7xɺ= ;  )ʩʤ(1,1ɺ=s . 

ʇʨʦʥʦʨʤʠʨʫʝʤ ʍ, ʪ.ʝ. ʧʝʨʝʡʜʸʤ ʢ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʝ Z.  ʅʘʡʜʸʤ ʠʥʪʝʨʚʘʣʳ 

(Zi; Zi+1), ʫʯʠʪʳʚʘʷ, ʯʪʦ ,3,7xɺ=  ,1,1ɺ=s  909,0
1

ɺ

=
s

. ɼʣʷ ʵʪʦʛʦ ʩʦʩʪʘʚʠʤ ʨʘʩʯʸʪʥʫʶ 

ʪʘʙʣʠʮʫ 4 (ʣʝʚʳʡ ʢʦʥʝʮ 1-ʛʦ ʠʥʪʝʨʚʘʣʘ -¤; ʘ ʧʨʘʚʳʡ ʢʦʥʝʮ ʧʦʩʣʝʜʥʝʛʦ ʠʥʪʝʨʚʘ-

ʣʘ ¤). 
                       ʊʘʙʣʠʮʘ 4 

i ɻʨʘʥʠʮʳ ʠʥ-

ʪʝʨʚʘʣʘ 
ɺi xx -

 
ɺi xx -

+1
 ɻʨʘʥʠʮʳ ʠʥʪʝʨʚʘʣʘ 

xi xi+1 

ɺ

ɺi
i

xx
Z

s

-
=

 

ɺ

ɺ1i
i

xx
Z

s

-
= +  

1 4,65 5,35 - -1,95 -¤ -1,77 

2 5,35 6,05 -1,95 -1,25 -1,77 -1,14 

3 6,05 6,75 -1,25 -0,55 -1,14 -0,5 

4 6,75 7,45 -0,55 0,15 -0,5 0,14 

5 7,45 8,15 0,15 0,85 0,14 0,77 

6 8,15 8,85 0,85 1,55 0,77 1,41 

7 8,85 9,55 1,55 2,25 1,41 2,05 

8 9,55 10,25 2,25 - 2,05 ¤ 

 

ʅʘʡʜʸʤ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʝʨʦʷʪʥʦʩʪʠ Pi ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʯʘʩʪʦʪʳ iii P50Pnn Ö=Ö=¡ , 

ʛʜʝ n- ʦʙʲʸʤ ʚʳʙʦʨʢʠ (n=50). 

ʉʦʩʪʘʚʠʤ ʪʘʙʣʠʮʫ 5. 

                      ʊʘʙʣʠʮʘ 5 

i 

ɻʨʘʥʠʮʳ ʠʥʪʝʨ-

ʚʘʣʘ 

ʌ(Zi) ʌ(Zi+1) 

P
i=
ʌ

(Z
i+

1
)-
ʌ

(Z
i)
 

ii P50n Ö=¡  

Zi Zi+1 

1 - -1,77 -0,5000 -0,4616 0,0384 1,92 

2 -1,77 -1,14 -0,4616 -0,3729 0,0887 4,435 

3 -1,14 -0,5 -0,3729 -0,1915 0,1814 9,07 

4 -0,5 0,14 -0,1915 0,0557 0,2472 12,36 

5 0,14 0,77 0,0557 0,2794 0,2237 11,185 

6 0,77 1,41 0,2794 0,4207 0,1413 7,065 

7 1,41 2,05 0,4207 0,4798 0,0591 2,955 

8 2,05 - 0,4798 0,5000 0,0202 1,01 

S - - - - 1 50 
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ʉʨʘʚʥʠʤ ʵʤʧʠʨʠʯʝʩʢʠʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʯʘʩʪʦʪʳ, ʠʩʧʦʣʴʟʫʷ ʢʨʠʪʝʨʠʡ ʇʠʨʩʦʥʘ: 

ʘ) ʚʳʯʠʩʣʠʤ ʥʘʙʣʶʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʇʠʨʩʦʥʘ. ɼʣʷ ʵʪʦʛʦ ʩʦʩʪʘʚʠʤ ʪʘʙ-

ʣʠʮʫ 6. ʉʪʦʣʙʮʳ 7 ʠ 8 ʢʦʪʦʨʦʡ ʩʣʫʞʘʪ ʜʣʷ ʢʦʥʪʨʦʣʷ ʚʳʯʠʩʣʝʥʠʡ ʧʦ ʬʦʨʤʫʣʝ: 

ä -öö
÷

õ
ææ
ç

å

¡
=c n

n

n

i

2

i2

.ʥʘʙʣ
. 

                                        ʊʘʙʣʠʮʘ 6 
i 

in  in¡ ii nn ¡-  ( )2ii nn ¡-  ( )

i

2

ii

n

nn

¡

¡-
 

 
2

in  
i

2

i

n

n

¡
 

1 2 3 4 5 6 7 8 

1 1 1,92 -0,92 0,8464 0,4408 1 0,5208 

2 7 4,435 2,656 6,5792 1,4835 49 11,0485 

3 8 9,07 -1,07 1,1449 0,1262 64 7,0562 

4 10 12,36 -2,36 5,5696 0,4506 100 8,0906 

5 14 11,185 2,815 7,9242 0,7085 196 17,5235 

6 7 7,065 -0,065 0,0042 0,0006 49 6,9355 

7 2 2,955 -0,955 0,9120 0,3086 4 1,3536 

8 1 1,01 -0,01 0,0001 0,0001 1 0,9901 

S 50 50 - - 52,32

. ºʥʘʙʣc  - 53,52 

ʂʦʥʪʨʦʣʴ: ä =-=-öö
÷

õ
ææ
ç

å
=c 52,35052,53n

n

n

i

2

i2

.ʥʘʙʣ
 (ʚʳʯʠʩʣʝʥʠʷ ʚʝʨʥʳ). 

ʙ) ʇʦ ʪʘʙʣʠʮʝ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʝʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 2c  (ʧʨʠʣʦʞʝʥʠʝ 1 ʪʘʙʣʠʮʘ 4) 

ʧʦ ʫʨʦʚʥʶ ʟʥʘʯʠʤʦʩʪʠ a=0,05 ʠ ʯʠʩʣʫ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ (g=0,95 ï ʜʦʚʝʨʠʪʝʣʴ-

ʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ, 1-g=0,05), k=S-3; k=8-3=5 (S ïʯʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ) ʥʘʭʦʜʠʤ ʢʨʠ-

ʪʠʯʝʩʢʫʶ ʪʦʯʢʫ ʧʨʘʚʦʩʪʦʨʦʥʥʝʡ ʢʨʠʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. 
1,11)5;05,0(2

.ʢʨ =c  

ʊʘʢ ʢʘʢ 2 .ʢʨ

2

.ʥʘʙʣc<c  - ʥʝʪ ʦʩʥʦʚʘʥʠʡ ʦʪʚʝʨʛʥʫʪʴ ʛʠʧʦʪʝʟʫ ʦ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ɺʳʚʦʜ: ʵʤʧʠʨʠʯʝʩʢʠʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʯʘʩʪʦʪʳ ʨʘʟʣʠʯʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

(ʈʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʯʘʩʪʦʪʘʤʠ ʥʝʟʥʘʯʠʤʦʝ). 

 

 

ɿʘʜʘʥʠʝ ˉ3. ʆʙʨʘʙʦʪʢʘ ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ 

 ʚʝʣʠʯʠʥʳ ʜʣʷ ʙʦʣʴʰʦʛʦ ʦʙʝ̡ʤʘ ʚʳʙʦʨʢʠ ʠʣʠ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ  

 ʚʝʣʠʯʠʥʳ ʣʶʙʦʛʦ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ. 

 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʡ ʞʠʚʦʡ ʤʘʩʩʳ ʛʫʩʘʢʦʚ ʍʦʣʤʦʛʦʨʩʢʦʡ  

 ʧʦʨʦʜʳ, ʙʳʣʦ ʚʟʚʝʰʝʥʥʦ 50 ʦʩʦʙʝʡ. ʇʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʢʛ.): 

 

8,7 8,9 9,0 8,2 8,4 7,0 7,5 7,7 8,3 8,9 

9,1 9,8 10,0 9,6 9,2 8,7 8,3 8,6 7,9 7,4 

7,6 8,4 7,9 9,9 8,0 8,5 8,3 7,8 8,6 9,0 

8,7 9,5 9,2 9,6 9,3 8,8 8,4 8,0 8,9 7,8 

9,6 9,3 8,9 9,3 8,8 9,2 8,9 9,6 8,9 8,9 
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ʇʦ ʠʤʝʶʱʠʤʩʷ ʚʳʙʦʨʦʯʥʳʤ ʜʘʥʥʳʤ ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ (ʠʟʫʯʘʝʤʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ) ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ. 

 

1. ʉʦʩʪʘʚʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʷʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʙʦʨʢʠ: ʠʥʪʝʨʚʘʣʴʥʳʡ ʠ  

    ʜʠʩʢʨʝʪʥʳʡ. 

2. ʇʦʩʪʨʦʠʪʴ ʛʠʩʪʦʛʨʘʤʤʫ ʧʣʦʪʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʠ ʩʜʝʣʘʪʴ ʚʚrʦʜ 

    ʦ ʟʘʢʦʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

3.ʅʘʡʪʠ ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ, ʜʠʩʧʝʨʩʠʠ ʠ ʩʨʝʜʥʝʛʦ  

    ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

4. ʅʘʡʪʠ ʠʥʪʝʨʚʘʣʴʥʳʝ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʠ ʩʨʝʜʥʝʛʦ  

    ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95. 

5. ʇʨʦʚʝʨʠʪʴ ʛʠʧʦʪʝʟʫ ʦ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ  

    ʚʝʣʠʯʠʥʳ, ʠʩʧʦʣʴʟʫʷ ʢʨʠʪʝʨʠʡ ʩʦʛʣʘʩʠʷ ʇʠʨʩʦʥʘ (ɢ
2
).  

 

1. ʉʦʩʪʘʚʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʷʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʙʦʨʢʠ: ʠʥʪʝʨʚʘʣʴʥʳʡ ʠ  

    ʜʠʩʢʨʝʪʥʳʡ. 

ʅʘʡʜʝʤ ʨʘʟʤʘʭ (ʜʠʘʧʘʟʦʥ) ʚʘʨʴʠʨʦʚʘʥʠʷ: 

R = xmax ï xmin = 10,0 ï 7,0 = 3,0. 

ʅʘʡʜʝʤ ʦʧʪʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʯʘʩʪʠʯʥʳʭ ʠʥʪʝʨʚʘʣʦʚ: 

k = 1 + 3,32 lg 50 å 7. 

ʅʘʡʜʝʤ ʜʣʠʥʫ ʯʘʩʪʥʦʛʦ ʠʥʪʝʨʚʘʣʘ: 

5,043,0
0,7

0,3
º===

k

R
h  

h ï ʦʢʨʫʛʣʷʶʪ ʜʦ ʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ ʩ ʠʟʙʳʪʢʦʤ. 

ʅʘʯʘʣʦ ʧʝʨʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʙʝʨʝʤ ʤʝʥʴʰʝ xmin ʧʨʠʤʝʨʥʦ ʥʘ ʚʝʣʠʯʠʥʫ 
2

h
. 

75,625,07
2

min =-=-
h

x .    ʇʫʩʪʴ  x1 = 6,8,  ʪʦʛʜʘ: 

x2 = x1 + h = 6,8 + 0.5 = 7,3; 

x3 = x2 + h = 7,8;        x4 = x3 + h = 8,3;     x5 = x4 + h = 8,8;                             

          x6 = x5 + h = 9,3;        x7 = x6 + h = 9,8;     x8 = x7 + h = 10,3 (10,3> xmax).  

 ʇʦʩʪʨʦʠʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ. 

                                                                   ʊʘʙʣʠʮʘ 7 
 

 

 

 

 

 

 

 

 

 

 

 

 

                  

ʏʘʩʪʠʯʥʳʝ 

ʠʥʪʝʨʚʘʣʳ 

æi 

ʏʘʩʪʦʪʳ 

ni 

ʆʪʥʦʩʠ-

ʪʝʣʴʥʳʝ 

ʯʘʩʪʦʪ  r 

n

ni=w  

ʇʣʦʪʥʦʩʪʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʯʘʩʪʦʪ 

 
h

i

i

w
r='  

ʎʝʥʪʨʳ 

ʯʘʩʪʠʯ- 

ʥʳʭ 

ʠʥʪʝʨʚʘ- 

ʣʦʚ 

ʭi 

(6,8-7,3] 1 1/50 1/25 7,05 

(7,3-7,8] 6 6/50 6/25 7,55 

(7,8-8,3] 8 8/50 8/25  8,05 

(8,3-8,8] 11 11/50 11/25 8,55 

(8,8-9,3] 16 16/50 16/25 9,05 

(9,3-9,8] 6 6/50 6/25 9,55 

(9,8-10,3] 2 2/50 2/25 10,05 
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ä =50in ;   1ä =iw . 

ɿʘʧʠʰʝʤ ʠʥʪʝʨʚʘʣʴʥʳʡ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ: 
æi 6,8-7,3 7,3-7,8 7,8-8,3 8,3-8,8 8,8-9,3 9,3-9,8 9,8-10,3 

ni 1 6 8 11 16 6 2 

 

ɼʣʷ ʨʘʩʯʝʪʘ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʝʡʜʝʤ ʦʪ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʨʷʜʘ ʢ  

ʜʠʩʢʨʝʪʥʦʤʫ ʨʷʜʫ, ʟʘʤʝʥʷʷ ʠʥʪʝʨʚʘʣʳ ʠʭ ʮʝʥʪʨʘʤʠ. 
xi 7,05 7,55 8,05 8,55 9,05 9,55 10,05 

ni 1 6 8 11 16 6 2 

 

 

2. ʇʦʩʪʨʦʠʤ ʛʠʩʪʦʛʨʘʤʤʫ ʧʣʦʪʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʠ ʩʜʝʣʘʝʤ 

 ʚrʚʦʜ ʦ ʟʘʢʦʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ɻʠʩʪʦʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʦ ʝʝ ʬʦʨʤʝ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ (ʚʳʜʚʠʥʫʪʴ ʛʠʧʦʪʝʟʫ), ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ 

ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ. ʅʠʞʝ ʪɻʫ ʛʠʧʦʪʝʟʫ ʤʳ ʧʨʦʚʝʨʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ. 
    ɟi 

  

 

 

 

 

 

 

 

 

 

 

     6,8      7,3     7,8       8,3     8,8      9,3     9,8     10,3         ȹi 

 

3. ʅʘʡʜʝʤ ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ, ʜʠʩʧʝʨʩʠʠ ʠ 
ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

 

ʅʘʡʜʝʤ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʦʨʢʠ. 

ʘ) ɺʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ ʚx :        ä
=

=
k

i

iiʚ nx
n

x
1

1
; 

 

.66,8

205,10

655,91605,91155,8805,8655,7105,7

50

1

=

=öö
÷

õ
ææ
ç

å

Ö+

+Ö+Ö+Ö+Ö+Ö+Ö
=ʚx   

ʙ) ɺʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ Dʚ:  
2

1

21
ʚ

k

i

iiʚ xnx
n

D -= ä
=

; 

ù
ù
ú

ø

é
é
ê

è

Ö+Ö

+Ö+Ö+Ö+Ö+Ö
=

205,10655,9

1605,91155,8805,8655,7105,7

50

1
22

22222

ʚD -8,66
2
= 0,4829. 

 

ʚ) ɺʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ:  ʚʚ D=s ; 

6949,04829,0 ==ʚs .  
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ʛ) ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʦʨʢʠ ʤʦʞʥʦ ʥʘʡʪʠ ʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʫʩʣʦʚ-

ʥʳʭ ʚʘʨʠʘʥʪ.  

ʇʫʩʪʴ 
h

cx
u i

i

-
= , 

 ʛʜʝ   ʩ ï ʚʘʨʠʘʥʪʘ ʠʤʝʶʱʘʷ  ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʦʪʫ,  

xi  - ʮʝʥʪʨ ʯʘʩʪʠʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ,   

h ï ʰʘʛ ʪʘʙʣʠʮʳ (ʜʣʠʥʘ ʯʘʩʪʠʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ). 

ʈʘʩʯʝʪ ʩʫʤʤ ʧʨʦʚʝʜʝʤ ʚ ʪʘʙʣʠʮʝ 8. 

                                                         ʊʘʙʣʠʮʘ 8 

 

 

 

 

 

 

 

 

 

u1 = 4
5,0

05,905,7
-=

-
 ʠ ʪ.ʜ. 

ʅʘʡʜʝʤ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʷʜʘ ʫʩʣʦʚʥʳʭ ʚʘʨʠʘʥʪ: 

78,0
50

39
-=

-
==

ä
n

nu
u

ii ; 

9316,16084,054,278,0
50

127 22
2

=-=-=-=
ä

u
n

nu
D

ii

u
; 

9316,1== uu Ds . 

ʅʘʡʜʝʤ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʦʨʢʠ. 

66,805,95,078,0 =+Ö-=+= chux ; 
Dʚ=Duh

2 
= 1,9316 Ā 0,25 = 0,4829; 

6948,05,03898,1 =Ö=Ö= huʚ ss . 

 

ʅʘʡʜʝʤ ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝ-

ʣʠʯʠʥʳ. 

ʆʮʝʥʢʘʤ ʧʘʨʘʤʝʪʨʦʚ ʚʝʣʠʯʠʥ ʧʨʝʜʲʷʚʣʷʶʪ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ. ʆʥʠ ʜʦʣʞʥʳ 

ʙʳʪʴ: ʩʦʩʪʦʷʪʝʣʴʥʳʤʠ (ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ n ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ ʟʥʘ-

ʯʝʥʠʶ ʧʘʨʘʤʝʪʨʘ), ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʥʝ ʠʤʝʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ.  

ʘ) ɺ ʢʘʯʝʩʪʚʝ ʪʦʯʝʯʥʦʡ ʦʮʝʥʢʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʡ (ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘ-

ʥʠʷ) ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ ʧʨʠʥʠʤʘʶʪ ʚx : 

                 () .66,8=ºº ʚr xxMx  

ʙ) ɺ ʢʘʯʝʩʪʚʝ ʪʦʯʝʯʥʦʡ ʦʮʝʥʢʠ ʛʝʥʝʨʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ ʧʨʠʥʠʤʘʶʪ ʪʘʢ ʥʘʟʳ-

ʚʘʝʤʫʶ ʠʩʧʨʘʚʣʝʥʥʫʶ ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ: 

ʭi ni ui ni ui ui
2
 ni 

7.05 1 -4 -4 16 

7.55 6 -3 -18 54 

8.05 8 -2 -16 32 

8.55 11 -1 -11 11 

9.05 16 0 0 0 

9.55 6 1 6 6 

10.05 2 2 4 8 

ä   -7 -39 127 
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ʚ

n

i

iʚi

n

i

ʚi

n D
n

n

n

nxx

n

xx

S
11

)(

1

)(
1

2

1

2

2

-
=

-

-

=
-

-

=

ää
-= ;    D(X)º0,48. 

 

ʚ) ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠʟʫ-

ʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ ʧʨʠʥʠʤʘʶʪ ʠʩʧʨʘʚʣʝʥʥʦʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ S: 

             2SS= ; 

            s(ʭ) º 0,7. 

 ɿʥʘʯʝʥʠʷ ʄ(ʍ) ʠ s(ʍ) ʦʙʳʯʥʦ ʦʢʨʫʛʣʷʶʪʩʷ ʜʦ ʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ. 

 

4. ʅʘʡʜʝʤ ʠʥʪʝʨʚʘʣʴʥʳʝ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʠ ʩʨʝʜʥʝʛʦ  

    ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95. 

 

ʇʨʠ ʟʘʤʝʥʝ ʧʘʨʘʤʝʪʨʘ ʥʘ ʝʛʦ ʦʮʝʥʢʫ ʥʝʣʴʟʷ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʛʨʝʰ-

ʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʧʨʠ ʵʪʦʤ ʜʦʧʫʩʢʘʝʤ. ʆʙʦʟʥʘʯʠʤ ʦʰʠʙʢʫ ʧʨʠ ʟʘʤʝʥʝ ʟʥʘʯʝʥʠʷ 

ʄ(ʍ) ʥʘ ʩʨʝʜʥʝʝ ʚʳʙʦʨʦʯʥʦʝ ʟʥʘʯʝʥʠʝxʚ ʯʝʨʝʟ d= ʄ̊(ʍ)- ʚx .̊  ɿʘʜʘʜʠʤʩʷ ʜʦʚʝ-

ʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ: gd=<- ))(( ʚxXMP . ʆh ʠʙʢʫ d ʤʦʞʥʦ ʥʘʡʪʠ, ʠʩʧʦʣʴ-

ʟʫʷ ʩʚʦʡʩʪʚʘ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

P(ƅʄ(X)- ʚx ƅ<d)=2ʌ(
)(xs

d
), ʛʜʝ 

n
x

s
s =)( . 

ʇʨʠ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʚʳʙʦʨʢʠ, ʠʩʧʦʣʴʟʫʷ ʪʘʙʣʠʮʫ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ, ʥʘʡ-

ʜʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʚʝʨʠʷ nt ;g .  nt ;g  - ʟʥʘʯʝʥʠʝ ʘʨʛʫʤʝʥʪʘ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ ʜʣʷ 

ʟʥʘʯʝʥʠʷ 
2
g

.  

         2 g
s

d
=öö
÷

õ
ææ
ç

å
F

)(x
,  ʦʪʢʫʜʘ  

2)(

g

s

d
=öö
÷

õ
ææ
ç

å
F

x
; 

       
n

txtt
x

nnn

s
sd

s

d
ggg Ö=Ö=Ý= ;;; )(

)(
: 

n
t n

s
d g Ö= ; . 

ʇʨʠ ʤʘʣʦʤ ʦʙʲʝʤʝ ʚʳʙʦʨʢʠ ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʚʝʨʠʷ nt ;g  ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʪʘʙ-

ʣʠʮʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʉʪʴʶʜʝʥʪʘ (ʧʨʠʣʦʞʝʥʠʝ 1 ʪʘʙʣʠʮʘ 3). 

ɿʥʘʷ ʦʰʠʙʢʫ ʟʘʤʝʥʳ ʠʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ - d ʤʦʞʥʦ ʦʧʨʝʜʝ-

ʣʠʪʴ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ, ʢʦʪʦʨʳʡ ʩ ʟʘʜʘʥʥʦʡ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦ-

ʩʪʴʶ ɔ ʩʦʜʝʨʞʠʪ ʦʮʝʥʠʚʘʝʤʳʡ ʧʘʨʘʤʝʪʨ:  d¢- ʚxXM )( . 

        dd +¢¢- ʚʚ xXMx )(  

ɺʳʙʝʨʝʤ ʜʦʚʝʨʠʪʝʣʴʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ: ɔ = 0,95. ʆʧʨʝʜʝʣʠʤ ʦʰʠʙʢʫ ʟʘʤʝʥʳ ʠʩ-

ʪʠʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʄ (ʍ) ʥʘ ʝʝ ʦʮʝʥʢʫ ʧʦ ʚʙrʦʨʢʝ ʭ.  

            ŭ= 
n

t
s

gÖ  

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʚʝʨʠʷ gt  ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʪʘʙʣʠʮʝ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ. 
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  ʌ(gt ) = 
2

g.       96,195,0 =t ; ŭ = 1,96194,0
0711,7

372,1

50

78,0
==Ö . 

ʉʪʨʦʠʤ ʠʥʪʝʨʚʘʣ:   dd +<<- xxMx )( . 
8,7 - 0,194 < ʄ(X) < 8,7+0,194; 

        8,506 < ʄ(X) < 8,894; 

             8,5Ò ʄ(X)Ò 8,9. 

ʉ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ɔ = 0,95 ʥʘʡʜʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʩʦʜʝʨʞʠʪ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠʟʫʯʘʝʤʦʡ ʚʝʣʠʯʠʥʳ (ʄ(X) = 8,7). 

 

5. ʇʨʦʚʝʨʠʤ ʛʠʧʦʪʝʟʫ ʦ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ  

    ʚʝʣʠʯʠʥʳ, ʠʩʧʦʣʴʟʫʷ ʢʨʠʪʝʨʠʡ ʩʦʛʣʘʩʠʷ ʇʠʨʩʦʥʘ (ɢ
2
).  

        ɻʠʧʦʪʝʟʳ, ʚʳʜʚʠʥʫʪʳʝ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ, ʥʘʟʳʚʘʶʪ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʤʠ, ʠʭ ʧʨʦʚʝʨʷʶʪ, ʠʩʧʦʣʴʟʫʷ ʢʨʠʪʝʨʠʠ ʩʦʛʣʘʩʠʷ. ʇʨʦʚʝʨʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʫʶ ʚʝʣʠʯʠʥʫ ʦʧʨʝʜʝʣʷʶʪ, ʠʩʧʦʣʴʟʫʷ ʚʳʙʦʨʦʯʥʳʝ ʜʘʥʥʳʝ (ʵʤ-

ʧʠʨʠʯʝʩʢʠʝ) ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ. 

        ʅʘʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʳ ʨʘʩʭʦʞʜʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ, 

ʵʪʦ ʜʘʝʪ ʧʨʘʚʦ ʦʪʚʝʨʛʘʪʴ ʛʠʧʦʪʝʟʫ ʠʣʠ ʝʝ ʧʨʠʥʠʤʘʪʴ. 

       ɼʣʷ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʠʩʧʦʣʴʟʫʝʤ ʜʠʩʢʨʝʪʥʳʡ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ: 

                                                                      ʊʘʙʣʠʮʘ 9 

xi
 ̊

7,05 7,55 8,05 8,55 9,05 9,55 10,05 

ni 1 6 8 11 16 6 2 

ʠ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʷʜʘ xʚ=8,66; ů(ʭ)=0,7 

 ʘ) ʆʧʨʝʜʝʣʷʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʣʠ ʚʳʨʘʚʥʠʚʘʶʱʠʝ ʯʘʩʪʦʪʳ ʨʷʜʘ, ʧʨʝʜʧʦʣʘʛʘʷ, 

ʯʪʦ ʛʠʧʦʪʝʟʘ ʩʧʨʘʚʝʜʣʠʚʘ, ʪ.ʝ. ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ï ʥʦʨʤʘʣʴʥʳʡ. 

)( i

x

i V
hn

n j
s
Ö

Ö
=
¡ , 

 ʛʜʝ 2

2

2

1
)(

iV

i eV
-

Ö=
p

j ; 

ni
˚
 ï ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʯʘʩʪʦʪʳ; 

n ï ʦʙʲʝʤ ʚʳʙʦʨʢʠ; 

h ï ʜʣʠʥʘ ʯʘʩʪʠʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ; 

ůx ï ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ; 

V i ï ʥʦʤʝʨʥʦʝ ʟʥʘʯʝʥʠʝ xi . 

ʈʘʩʯʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʯʘʩʪʦʪ ʧʨʦʚʦʜʠʤ ʚ ʪʘʙʣʠʮʝ 10. 

                                                          ʊʘʙʣʠʮʘ 10 

i xi xi - ʚx  ʚ

ʚi
i

xx
V

s

-
=

 

)( iVj  ni  

1 7,05 -1,61 -2,33 0,0264 0,9565 1 

2 7,55 -1,11 -1,61 0,1092 3,9565 4 

3 8,05 -0,61 -0,88 0,2709 9,8152 10 

4 8,55 -0,11 -0,16 0,3939 14,2717 14 

5 9,05 0,39 0,57 0,3391 12,2862 12 

6 9,55 0,89 1,29 0,1736 6,2899 7 
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7 10,05 1,39 2,01 0,0529 1,9167 2 

hi = (
69,0

5,050
jÖ

Ö
V i)=36,2319jÖ (V i); ä

=

==
1

' 50
i

i nn . 

ɢ
 2
 ï ʢʨʠʪʝʨʠʡ ʩʦʛʣʘʩʠʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʚʳʜʚʠʥʫʪʦʡ ʛʠʧʦʪʝʟʳ. 

ʙ) ʈʘʩʩʯʠʪʳʚʘʝʤ 2

oc  ʚ ʪʘʙʣʠʮʝ 11. 

                                                       ʊʘʙʣʠʮʘ 11 
i ni '

in  
'
ii nn -  

2' )( ii nn -  

i

ii

n

nn 2' )( -

 

1 1 1 0 0 0 

2 6 4 2 4 0,67 

3 8 10 -2 4 0,5 

4 11 14 -3 9 0,82 

5 16 12 4 16 1 

6 6 7 -1 1 0,17 

7 2 2 0 0 0 

     3,16 

2

oc = ä =
-

16,3
)( 2'

i

ii

n

nn
.   

ʚ) ɿʘʜʘʝʤ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʩʦʙʪrʠʷ Ŭ:  Ŭ = 1 ï ɔ = 1 ï 0.95 = 0.05  

ʠ  k = m ï 3 = 7 ï 3 = 4, 

 ʛʜʝ  k ï ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ, 

m ï ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪ (m = 7). 

 ʅʘʭʦʜʠʤ ɢʊ
2
 ʧʦ ʪʘʙʣʠʮʝ 4 ʧʨʠʣʦʞʝʥʠʷ 1: ɢʊ

2
 = 9,5.  

ɺʠʜʥʦ, ʯʪʦ  2

oc < 2

ʊc   (3,16 < 9,5). 

ɺʳʚʦʜ: ʛʠʧʦʪʝʟʘ ʧʨʠʥʠʤʘʝʪʩʷ, ʪ.ʝ. ʠʟʫʯʘʝʤʘʷ ʚʝʣʠʯʠʥʘ ʚ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦ-

ʚʦʢʫʧʥʦʩʪʠ ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ (ʝʩʣʠ 2

oc < 2

ʊc , ʪʦ ʛʠʧʦʪʝʟʘ ʧʦʜ-

ʪʚʝʨʞʜʘʝʪʩ)̫. 

 

4.9. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʩʯʝʪʥʳʝ ʟʘʜʘʥʠʷ 

ɿʘʜʘʥʠʝ ˉ 1. ʆʙʨʘʙʦʪʢʘ ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ  

 ʚʝʣʠʯʠʥʳ ʜʣʷ ʤʘʣʦʛʦ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ. 

            ɺʘʨʠʘʥʪʳ 1-17 ʧʨʠʚʝʜʝʥʳ ʚ  ʧʨʠʣʦʞʝʥʠʠ 2. 

1. ʉʦʩʪʘʚʠʪʴ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʵʤʧʠʨʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʦʩʪʨʦʠʪʴ ʝʝ ʛʨʘʬʠʢ. 

3. ʇʦʩʪʨʦʠʪʴ ʧʦʣʠʛʦʥʳ ʯʘʩʪʦʪ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ. ʉʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʟʘ- 

     ʢʦʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʚʝʣʠʯʠʥʳ. 

4. ʅʘʡʪʠ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʫʯʘʝʤʦʡ ʚʝʣʠʯʠʥʳ. 

5. ʅʘʡʪʠ ʤʦʜʫ, ʤʝʜʠʘʥʫ ʚʳʙʦʨʢʠ. 

6. ʅʘʡʪʠ ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ  ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ, ʜʠʩʧʝʨʩʠʠ, ʩʨʝʜʥʝʛʦ 

    ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

7. ʅʘʡʪʠ  ʠʥʪʝʨʚʘʣʴʥʫʶ ʦʮʝʥʢʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʩ ʜʦʚʝʨʠʪʝʣʥɹʦʡ  

    ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95. 

ɿʘʜʘʥʠʝ ˉ2. ʆʙʨʘʙʦʪʢʘ ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ 
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 ʚʝʣʠʯʠʥʳ ʜʣʷ ʙʦʣʴʰʦʛʦ ʦʙʝ̡ʤʘ ʚʳʙʦʨʢʠ ʠʣʠ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ  

 ʚʝʣʠʯʠʥʳ ʤʘʣʦʛʦ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ. 

     ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʣʠʥʳ ʩʣʫʯʘʡʥʦ ʦʪʦʙʨʘʥʥʳʭ ʩʪʝʙ-

ʣʝʡ ʣʴʥʘ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʪɹʘʪʳ (ʚ ʩʤ): 

90+ɸ 95-ɸ 105+ɸ 88-ɸ 89+ɸ 

75-ɸ 100+ɸ 83-ɸ 84+ɸ 71-ɸ 

98+ɺ 75-ɺ 75+ɺ 
100-

ɺ 
75+ɺ 

83-ɺ 70+ɺ 95-ɺ 70+ɺ 97-ɺ 

78+ɸ 65-ɸ 65+ɸ 90-ɸ 77+ɸ 

80-ɸ 60+ɸ 85-ɸ 72+ɸ 76-ɸ 

65+ɺ 95-ɺ 89+ɺ 90-ɺ 82+ɺ 

80-ɺ 84+ɺ 85-ɺ 78+ɺ 76-ɺ 

78+ɸ 75-ɸ 83+ɸ 87-ɸ 80+ɸ 

80-ɸ 79+ɸ 82-ɸ 75+ɸ 76-ɸ 

ʛʜʝ ʧʘʨʘʤʝʪʨ ɸ ï ʧʨʝʜʧʦʩʣʝʜʥʷʷ ʮʠʬʨʘ ʫʯʝʙʥʦʛʦ ʰʠʬʨʘ ʩʪʫʜʝʥʪʘ, ʧʘʨʘʤʝʪʨ ɺ 

ʨʘʚʝʥ ʧʦʩʣʝʜʥʝʡ ʮʠʬʨʝ ʰʠʬʨʘ. 

 

1. ʇʦʩʪʨʦʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ (ʠʟʫʯʘʝ- 

    ʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ) ʠ ʛʨʘʬʠʢ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

2. ʇʦʩʪʨʦʠʪʴ ʛʠʩʪʦʛʨʘʤʤʫ ʠ ʧʦʣʠʛʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʉʜʝʣʘʪʴ ʚʳʚʦʜ ʦ  

    ʟʘʢʦʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

3. ʅʘʡʪʠ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ.  

4. ʅʘʡʪʠ ʤʦʜʫ ʠ ʤʝʜʠʘʥʫ ʚʳʙʦʨʢʠ. 

5. ʅʘʡʪʠ ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ  ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ, ʜʠʩʧʝʨʩʠʠ ʠ ʩʨʝʜʥʝʛʦ     

    ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

6. ʅʘʡʪʠ  ʠʥʪʝʨʚʘʣʴʥʫʶ ʦʮʝʥʢʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ     

    ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95. 

7.ʇʨʦʚʝʨʠʪʴ ʛʠʧʦʪʝʟʫ ʦ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ,     

    ʠʩʧʦʣʴʟʫʷ ʢʨʠʪʝʨʠʡ ʩʦʛʣʘʩʠʷ ʇʠʨʩʦʥʘ (ɢ
2
).  

 

ɿʘʜʘʥʠʝ ˉ3. ʆʙʨʘʙʦʪʢʘ ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ 

 ʚʝʣʠʯʠʥʳ ʜʣʷ ʙʦʣʴʰʦʛʦ ʦʙʝ̡ʤʘ ʚʳʙʦʨʢʠ ʠʣʠ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ  

 ʚʝʣʠʯʠʥʳ ʣʶʙʦʛʦ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ. 

ʇʦ ʚʳʙʦʨʦʯʥʳʤ ʜʘʥʥʳʤ ʟʘʜʘʥʠʷ ˉ2 ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ. 

1. ʉʦʩʪʘʚʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʷʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʙʦʨʢʠ: ʠʥʪʝʨʚʘʣʴʥʳʡ ʠ  

    ʜʠʩʢʨʝʪʥʳʡ. 

2. ʇʦʩʪʨʦʠʪʴ ʛʠʩʪʦʛʨʘʤʤʫ ʧʣʦʪʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʠ ʩʜʝʣʘʪʴ ʚʚrʦʜ 

    ʦ ʟʘʢʦʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

3.ʅʘʡʪʠ ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ, ʜʠʩʧʝʨʩʠʠ ʠ ʩʨʝʜʥʝʛʦ  

    ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

6. ʅʘʡʪʠ ʠʥʪʝʨʚʘʣʴʥʳʝ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʠ ʩʨʝʜʥʝʛʦ  

    ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95. 

7. ʇʨʦʚʝʨʠʪʴ ʛʠʧʦʪʝʟʫ ʦ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ  
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    ʚʝʣʠʯʠʥʳ, ʠʩʧʦʣʴʟʫʷ ʢʨʠʪʝʨʠʡ ʩʦʛʣʘʩʠʷ ʇʠʨʩʦʥʘ (ɢ
2
). 

5. ʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʢʦʨʨʝʣʷʮʠʠ 

 

5.1. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʠ 

     

ʄʥʦʛʠʝ ʟʘʜʘʯʠ ʵʢʦʥʦʤʠʢʠ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʪʨʝʙʫʶʪ ʫʩʪʘʥʦʚʠʪʴ ʠ ʦʮʝ-

ʥʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʫʯʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ Y ʦʪ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʢɹʠʭ 

ʜʨʫʛʠʭ ʚʝʣʠʯʠʥ. 

   ɼʚʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʣʠʙʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠ-

ʩʠʤʦʩʪʴʶ, ʣʠʙʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ, ʣʠʙʦ ʤʦʛʫʪ ʙʳʪʴ ʥʝʟʘʚʠʩʠʤʤrʠ. 

   ʉʪʨʦʛʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʫʯʘʶʪʩʷ ʚ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ. ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ çʨʘʟʤʳʪʳʝè ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ. 

   ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ X ʠ Y, ʩʦʩʪʦʷʱʘʷ ʚ ʪʦʤ, ʯʪʦ ʢʘʞʜʦʤʫ ʟʥʘ-

ʯʝʥʠʶ ʦʜʥʦʡ ʚʝʣʠʯʠʥʳ (X) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝ ʦʜʥʦ ʟʥʘʯʝʥʠʝ, ʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʟʥʘʯʝʥʠʡ ʜʨʫʛʦʡ ʚʝʣʠʯʠʥʳ, ʥʘʟʚrʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ. 

   ʂʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʥʘʟʳʚʘʝʪʩʷ  ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʦʜʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʫʩʣʦʚʥʳʤʠ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝ-

ʥʠʷʤʠ ʜʨʫʛʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

     ʇʨʠʤʝʨ. ʇʫʩʪʴ Y ï ʫʨʦʞʘʡ ʟʝʨʥʘ, X ïʢʦʣʠʯʝʩʪʚʦ ʫʜʦʙʨʝʥʠʡ. ʉ ʦʜʠʥʘʢʦ-

ʚʳʭ ʧʦ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʦʚ ʟʝʤʣʠ ʧʨʠ ʨʘʚʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚʥʝʩʸʥʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʩʥʠʤʘʶʪ ʨʘʟʥʳʡ ʫʨʦʞʘʡ, ʪ.ʝ. Y ʥʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦʡ ʬʫʥʢʮʠʝʡ ʦʪ X. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʭ ʥʘ ʫʨʦʞʘʡ(ʦʩʘʜʢʠ, ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʜʨ.). ʆʜʥʘʢʦ ʩʨʝʜʥʠʡ ʫʨʦʞʘʡ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʦʪ ʢʦʣʠʯʝ-

ʩʪʚʘ ʫʜʦʙʨʝʥʠʡ, ʪ.ʝ. Y ʩʚʷʟʘʥ ʩ X ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ. 

 

ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʪʘʙʣʠʮʘ 

    

ʇʫʩʪʴ ʠʤʝʶʪʩʷ ʜʚʘ ʨʷʜʘ ʚʳʙʦʨʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʟʘʚʠʩʠʤʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩʣʫ-

ʯʘʡʥʳʭ ʚʝʣʠʯʠʥ X ʠ Y. 

 ʇʨʠ ʥʝʙʦʣʴʰʦʤ ʯʠʩʣʝ ʚʳʙʦʨʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ X ʠ Y ʠʭ 

ʟʘʧʠʩʳʚʘʶʪ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʥʘʙʣʶʜʝʥʠʡ. 
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X x1 x2 x3 é xn 

Y y1 y2 y3 é yn 

   ʇʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʚʳʙʦʨʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʦʜʥʦ ʠ ʪʦ ʞʝ ʟʥʘʯʝʥʠʝ X, ʤʦʞʝʪ 

ʚʩʪʨʝʪʠʪʴʩʷ nx ʨʘʟ, ʘ ʟʥʘʯʝʥʠʝ Y ï ny ʨʘʟ, ʧʘʨʘ ʯʠʩʝʣ (X,Y) ʤʦʞʝʪ ʥʘʙʣʜʁʘʪʴʩʷ 

nxy ʨʘʟ. ʊʘʙʣʠʮʘ, ʚ ʢʦʪʦʨʦʡ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘʧʠʩʘʥʳ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩ-

ʪʘʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʯʘʩʪʦʪʳ, ʥʘʟʳʚʘʝʪʩʷ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ. ʇʦʷʩʥʠʤ ʫʩʪʨʦʡʩʪʚʦ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʪʘʙʣʠʮʳ. 

  ʇʨʠʤʝʨ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʲʸʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ Y ʦʪ ʦʩʥʦʚ-

ʥʳʭ ʬʦʥʜʦʚ (X, ʤʣʥ.ʨ.), ʧʦʣʫʯʝʥʳ ʚʳʙʦʨʦʯʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ 

ʧʨʝʜʧʨʠʷʪʠʷʤ ʟʘ ʛʦʜ. 
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                             ʊʘʙʣʠʮʘ 13 

Y 
X 

ny 
12 17 22 32 37 

200 3 - 1 - - 4 

220 - 5 8 1 - 14 

250 2 1 - 2 1 6 

nx 5 6 9 3 1 n=24 

 

   ɺ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ ʫʢʘʟʘʥʳ ʥʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ (12; 17; 22; 32; 

37) ʧʨʠʟʥʘʢʘ (ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ) X, ʚ ʧʝʨʚʦʤ ʩʪʦʣʙʮʝ ʫʢʘʟʘʥʳ ʥʘʙʣʶʜʘʝʤʳʝ 

ʟʥʘʯʝʥʠʷ (200; 220; 250) ʧʨʠʟʥʘʢʘ Y. ʅʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʥʘʭʦʜʷʪ-

ʩʷ ʯʘʩʪʦʪʳ nxy ʥʘʙʣʶʜʘʝʤʳʭ ʧʘʨ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʦʚ. ʅʘʧʨʠʤʝʨ, ʯʘʩʪʦʪʘ 8 ʫʢʘ-

ʟʳʚʘʝʪ, ʯʪʦ ʧʘʨʘ ʯʠʩʝʣ (22; 220) ʥʘʙʣʶʜʘʣʘʩʴ 8 ʨʘʟ. ʇʨʦʯʝʨʢ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʘʷ ʧʘʨʘ ʯʠʩʝʣ, ʥʘʧʨʠʤʝʨ, (17; 200), ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ. ɺʩʝ ʯʘʩʪʦʪʳ ʧʦ-

ʤʝʱʝʥʳ ʚ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʛʦ ʧʨʦʚʝʜʝʥʳ ʞʠʨʥʳʤʠ ʦʪʨʝʟʢʘʤʠ. 

ɺ ʧʦʩʣʝʜʥʝʤ ʩʪʦʣʙʮʝ ʟʘʧʠʩʘʥʳ ʩʫʤʤʳ ʯʘʩʪʦʪ ʩʪʨʦʢ. ʅʘʧʨʠʤʝʨ, ʩʫʤʤʘ ʯʘʩʪʦʪ 

ʧʝʨʚʦʡ ʩʪʨʦʢʠ çʞʠʨʥʦʛʦè ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ ny=3+1=4; ʵʪʦ ʯʠʩʣʦ ʫʢʘʟʳʚʘ-

ʝʪ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ Y, ʨʘʚʥʦʝ 200 ʥʘʙʣʶʜʘʣʦʩʴ 4 ʨʘʟʘ. ɺ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦ-

ʢʝ ʟʘʧʠʩʘʥʳ ʩʫʤʤʳ ʯʘʩʪʦʪ ʩʪʦʣʙʮʦʚ. ʅʘʧʨʠʤʝʨ, ʯʠʩʣʦ 5 ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʥʘʯʝ-

ʥʠʝ ʧʨʠʟʥʘʢʘ X, ʨʘʚʥʦʝ 12, ʥʘʙʣʶʜʘʣʦʩʴ 5 ʨʘʟ. ɺ ʢʣʝʪʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʥʠʞ-

ʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ʪʘʙʣʠʮʳ 13, ʧʦʤʝʱʝʥʘ ʩʫʤʤʘ ʚʩʝʭ ʯʘʩʪʦʪ (ʦʙʱʝʝ ʯʠʩʣʦ ʚʩʝʭ 

ʥʘʙʣʶʜʝʥʠʡ). 

  ʆʯʝʚʠʜʥʦ, nnn yx ==ää . ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ä =++++= 2413965xn  ʠ  

246144 =++=ä yn . 

ʋʩʣʦʚʥʳʝ ʩʨʝʜʥʠʝ. ɺʳʙʦʨʦʯʥʳʝ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ 

  ʋʩʣʦʚʥʳʤ ʩʨʝʜʥʠʤ 
x

y  ʥʘʟʳʚʘʝʪʩʷ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʥʘʙʣʶʜʘʚʰʠʭʩʷ 

ʟʥʘʯʝʥʠʡ Y, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ X=x. 

  ʇʨʠʤʝʨ. ʅʘ ʢʘʞʜʳʡ ʠʟ 3-ʭ ʦʜʠʥʘʢʦʚʳʭ ʫʯʘʩʪʢʦʚ ʟʝʤʣʠ ʚʥʝʩʝʥʳ ʧʦ 2-ʝ ʝʜʠ-

ʥʠʮʳ ʫʜʦʙʨʝʥʠʷ ʠ ʩʥʷʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5; 7; 12 ʝʜʠʥʠʮ ʟʝʨʥʘ. ʀʟʫʯʘʝʪʩʷ ʟʘʚʠ-

ʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ X ʠ Y. ʂʘʞʜʦʤʫ ʟʥʘʯʝʥʠʶ X ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ Y:    x1=2; y1=5; y2=7; y3=12. ʉʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝ-

ʩʢʦʝ ʵʪʠʭ ʯʠʩʝʣ (ʩʨʝʜʥʠʡ ʫʨʦʞʘʡ):    8
3

1275
21

=
++

==yy
x

.  ʏʠʩʣʦ 
1x

y  ʷʚʣʷʝʪʩʷ ʫʩ-

ʣʦʚʥʳʤ ʩʨʝʜʥʠʤ.  

  ɸʥʘʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʥʦʝ ʩʨʝʜʥʝʝ yx . ʋʩʣʦʚʥʳʤ ʩʨʝʜʥʠʤ yx  ʥʘ-

ʟʳʚʘʝʪʩʷ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʟʥʘʯʝʥʠʡ X, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ Y=y. 

  ʂʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ y ʦʪ x ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠ-

ʤʦʩʪʴ:  
x

y = f(ʭ). ʌʫʥʢʮʠʶ ()xf  ʥʘʟʳʚʘʶʪ ʚʳʙʦʨʦʯʥʦʡ ʨʝʛʨʝʩʩʠʝʡ Y ʥʘ X, ʘ ʝʸ 

ʛʨʘʬʠʢ ï ʚʳʙʦʨʦʯʥʦʡ ʣʠʥʠʝʡ ʨʝʛʨʝʩʩʠʠ Y ʥʘ X. ɸ ʫʨʘʚʥʝʥʠʝ 
x

y = f(ʭ) ʥʘʟʳʚʘ-

ʝʪʩʷ ʚʳʙʦʨʦʯʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʨʝʛʨʝʩʩʠʠ Y ʥʘ X.   
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  ʂʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʭ ʦʪ ʫ ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠ-

ʤʦʩʪʴ:  yx = ű(x). ʌʫʥʢʮʠʶ ()xj  ʥʘʟʳʚʘʝʪʩʷ ʚʳʙʦʨʦʯʥʦʡ ʨʝʛʨʝʩʩʠʝʡ X ʧʦ Y, 

ʫʨʘʚʥʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʚʳʙʦʨʦʯʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʨʝʛʨʝʩʩʠʠ X ʥʘ Y, ʘ ʝʸ ʛʨʘʬʠʢ 

ʥʘʟʳʚʘʝʪʩʷ ʚʳʙʦʨʦʯʥʦʡ ʣʠʥʠʝʡ ʨʝʛʨʝʩʩʠʠ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʪʝʦʨʠʠ ʢʦʨʨʝʣʷʮʠʠ 

  1. ʋʩʪʘʥʦʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ. 

  2. ʆʮʝʥʠʪʴ ʪʝʩʥʦʪʫ (ʩʠʣʫ) ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ. 

  ʇʦʷʩʥʠʤ ʧʦʩʣʝʜʥʶʶ ʟʘʜʘʯʫ. ʊʝʩʥʦʪʘ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʥʘʧʨʠ-

ʤʝʨ, Y ʦʪ X ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʨʘʩʩʝʷʥʠʷ ʟʥʘʯʝʥʠʡ Y ʚʦʢʨʫʛ ʫʩʣʦʚʥʦʛʦ 

ʩʨʝʜʥʝʛʦ 
x

y . ɹʦʣʴʰʦʝ ʨʘʩʩʝʥ̫ʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʣʘʙʦʡ ʟʘʚʠʩʠʤʦʩʪʠ Y ʦʪ X, 

ʣʠʙʦ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʟʘʚʠʩʠʤʦʩʪʠ. ʄʘʣʦʝ ʨʘʩʩʝʷʥʠʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʩʠʣʴ-

ʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. 

 

5.2. ʆʪʳʩʢʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʦʨʦʯʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ  

ʨʝʛʨʝʩʩʠʠ ʧʦ ʥʝcʛʨʫʧʧʠʨʦʚʘʥʥʳʤ ʜʘʥʥʳʤ 

   ʇʫʩʪʴ ʠʟʫʯʘʝʪʩʷ ʩʠʩʪʝʤʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (X,Y). ɺ ʨʝʟʫʣʴʪʘʪʝ n 

ʥʝʟʘʚʠʩʠʤʳʭ ʦʧʳʪʦʚ ʧʦʣʫʯʝʥʳ n ʧʘʨ ʯʠʩʝʣ (x1, y1), (x2, y2),é (xn, yn), ʟʘʧʠʩʘʥ-

ʥʳʭ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 12(ʥʝcʛʨʫʧʧʠʨʦʚʘʥʥʳʝ ʚʳʙʦʨʦʯʥʳʝ ʜʘʥʥʳʝ). ʅʘʡʜʸʤ ʚʳ-

ʙʦʨʦʯʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ Y ʥʘ X bkxyx += .  ʋʛʣʦʚʦʡ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʧʨʷʤʦʡ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ Y ʥʘ X ʥʘʟʳʚʘʶʪ ʚʳʙʦʨʦʯʥʳʤ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʤ ʨʝʛʨʝʩʩʠʠ Y ʥʘ X ʠ ʦʙʦʟʥʘʯʘʶʪ 
yxr . ɺʳʙʦʨʦʯʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʣʠʥʠʠ 

ʨʝʛʨʝʩʩʠʠ Y ʥʘ X ʧʨʠʥʠʤʘʝʪ ʚʠʜ:  

                                                              bʭʫ ʫʭʭ
+=r .                                                         (43) 

ʈʘʟʥʦʩʪʠ ( )niyY ii ,...2,1=- , ʥʘʟʳʚʘʶʪʩʷ ʦʪʢʣʦʥʝʥʠ̫ʤʠ ʚʳʙʦʨʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʘ Y. Y i ï ʚʳʯʠʩʣʝʥʥʘʷ ʧʦ ʫʨʘʚʥʝʥʠʶ (43) ʦʨʜʠ-

ʥʘʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʘʙʣʶʜʘʝʤʦʤʫ ʟʥʘʯʝʥʠʶ ʭi; yi ï ʥʘʙʣʶʜʘʝʤʘʷ ʚʳʙʦʨʦʯ-

ʥʘʷ  ʦʨʜʠʥʘʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʟʥʘʯʝʥʠʶ ʭi. 

    ʇʦʜʙʝʨʸʤ ʧʘʨʘʤʝʪʨʳ 
yxr  ʠ b ʪʘʢ, ʯʪʦʙʳ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʙʳʣʘ 

ʤʠʥʠʤʘʣʴʥʦʡ (ʚ ʵʪʦʤ ʩʦʩʪʦʠʪ ʩʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ). ʂʘʞ-

ʜʦʝ ʦʪʢʣʦʥʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʦʪʳʩʢʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʵʪʦʤʫ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ 

ʦʪʢʣʦʥʝʥʠʡ ʝʩʪʴ ʬʫʥʢʮʠʷ F ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʚʨʝʤʝʥʥʦ ʚʤʝʩʪʦ 
yxr  ʙʫʜʝʤ ʧʠ-

ʩʘʪʴ r). 

                     
( ) ( )ä

=

-=
n

i

ii yYbF
1

2
,r    ʠʣʠ    ( ) ( )ä

=

-+=
n

i

ii ybxbF
1

2
, rr . 

ɼʣʷ ʦʪʳʩʢʘʥʠʷ ʤʠʥʠʤʫʤʘ ʵʪʦʡ ʬʫʥʢʮʠʠ ʥʘʡʜʝʤ ʠ ʧʨʠʨʘʚʥʠʚʘʝʤ ʢ ʥʫʣʶ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ: 

( ) 02
1

=-+=
µ

µ
ä
=

n

i

iii xybx
F

r
r

; 

( ) 02
1

=-+=
µ

µ
ä
=

n

i

ii ybx
b

F
r . 

ɺʳʧʦʣʥʠʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ: 
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( )
îí
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ì
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=+
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ynbx

xyxbx
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r

r
 

ʈʝʰʠʚ ʵʪʫ ʩʠʩʪʝʤʫ, ʥʘʡʜʸʤ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ: 

 

 
   ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʥʘʡʪʠ ʧʘʨʘʤʝʪʨʳ ʚʳʙʦʨʦʯʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ ʣʠ-

ʥʠʠ ʨʝʛʨʝʩʩʠʠ X ʥʘ Y    x y= ɟxy + c: 

 

            
( )22 ää

äää
-

-
=

yyn

yxxyn
xyr ;              

( )
.

yyn

xyyxyn
c

22

2

ä ä
ä äää

-

-
=  

    ʇʨʠʤʝʨ. ʅʘʡʪʠ ʚʳʙʦʨʦʯʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ Y ʥʘ X ʧʦ 

ʜʘʥʥʳʤ ʧʷʪʠ ʥʘʙʣʶʜʝʥʠʡ (n=5): 

                                    ʊʘʙʣʠʮʘ 14 

x 1,00 1,50 3,00 4,50 5,00 

y 1,25 1,40 1,50 1,75 2,25 

  

   ʉʦʩʪʘʚʠʤ ʨʘʩʯʸʪʥʫʶ ʪʘʙʣʠʮʫ: 

                      ʊʘʙʣʠʮʘ 15 

xi yi xi
2
 xiyi 

1,00 1,25 1,00 1,250 

1,50 1,40 2,25 2,100 

3,00 1,50 9,00 4,500 

4,50 1,75 20,25 7,875 

5,00 2,25 25,00 11,250 

15=ä ix  15,8=ä iy  50,572 =ä ix  975,26=ä ii yx  

ɺʳʯʠʩʣʠʤ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ ʬʦʨʤʫʣʘʤ. 

( )( ) ;202,0155,57515,815975,265
2 =-ÖÖ-Ö=xyr  

( ) .024,15,62975,261515,85,57 =Ö-Ö=b ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʠʤʝʝʪ ʚʠʜ:   

.024,1202,0 += xY  

   ɼʣʷ ʪʦʛʦ, ʯʪʦ ʙʳ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʚʳʯʠʩʣʝʥʥʳʝ 

ʧʦ ʵʪʦʤʫ ʫʨʘʚʥʝʥʠʶ ʟʥʘʯʝʥʠʷ Y i ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʥʘʙʣʶʜʘʝʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ yi, 

ʥʘʡʜʸʤ ʦʪʢʣʦʥʝʥʠʷ Y i-yi. ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 16. 

                           ʊʘʙʣʠʮʘ 16 

xi Y i yi Y i-yi 
1,00 1,226 1,25 -0,024 

1,50 1,327 1,40 -0,073 

3,00 1,630 1,50 0,130 

4,50 1,933 1,75 0,183 

5,00 2,034 2,25 -0,216 

( ) 
            

; 
2 2 ä ä 

ä ä ä 

- 

- 
= 

x x n 

y x xy n 
yx r 

( ) 
  

 . 
 

2 2 

2 

ä ä 

ä ä ä ä 

- 

- 
= 

x x n 

xy x y x 
b 
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ɺʠʜʥʦ, ʯʪʦ ʚʩʝ ʦʪʢʣʦʥʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʤʘʣʳʤ ʯʠʩʣʦʤ 

ʥʘʙʣʶʜʝʥʠʡ. 

 

5.3. ʆʪʳʩʢʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʦʨʦʯʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ ʣʠʥʠʠ 

ʨʝʛʨʝʩʩʠʠ ʧʦ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʤ ʜʘʥʥʳʤ 

 

   ɺʳʰʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ Y ʥʘ X. 

                                                                              

ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʟʥʘʯʝʥʠʷ  ʭi ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʟʥʘʯʝʥʠʷ yi ʥʘʙʣʶʜʘ-

ʣʠʩʴ ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ. 

    ʇʫʩʪʴ ʧʦʣʫʯʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʜʘʥʥʳʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʝʩʪʴ ʧʦʚʪʦʨʷʶʱʠʝ-

ʩ ̫ʠ ʧʫʩʪʴ ʦʥʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʪʘʙʣʠʮʝ. ɿʘʧʠʰʝʤ ʩʠʩʪʝʤʫ 

ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʦʪʨʘʞʘʣʘ ʜʘʥʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʪʘʙʣʠʮʳ. ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʪʦʞ-

ʜʝʩʪʚʘʤʠ:  xnx=ä  (ʩʣʝʜʩʪʚʠʝ ʠʟ 
n

x
x
ä
= );  yny=ä  (ʩʣʝʜʩʪʚʠʝ ʠʟ 

n

y
y
ä
= ); 

22
xnx =ä  (ʩʣʝʜʩʪʚʠʝ ʠʟ 

n

x
x
ä
=

2

2 );  ää = xynxy xy  (ʫʯʪʝʥʦ, ʯʪʦ ʧʘʨʘ ʯʠʩʝʣ 

(x,y) ʥʘʙʣʶʜʘʣʠʩʴ nxy ʨʘʟ). 

       ʇʦʜʩʪʘʚʠʚ ʧʨʘʚʳʝ ʯʘʩʪʠ ʪʦʞʜʝʩʪʚ ʚ (44), ʩʦʢʨʘʪʠʚ ʥʘ n, ʧʦʣʫʯʠʤ: 

 
ʈʝʰʠʚ ʵʪʫ ʩʠʩʪʝʤʫ, ʥʘʡʜʸʤ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ Y ʥʘ X yxr : 

                                           
()( )22
xxn

yxnxynxy

yx
-

-
=
ä

r

 .

 

ʇʘʨʘʤʝʪʨ çbè ʥʘʡʜʸʤ ʠʟ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ (44): 

                                       
xyb yxr-=

.
 

    ʇʦʜʩʪʘʚʠʚ ʧʨʘʚʫʶ ʯʘʩʪʴ ʧʦʩʣʝʜʥʝʛʦ ʨʘʚʝʥʩʪʚʘ ʚ ʫʨʘʚʥʝʥʠʝ bxy yxx +=r , 

ʧʦʣʫʯʠʤ: 

                ( )xxyy yxx -=- r  - ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ Y ʥʘ X. 

   ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʥʘʡʪʠ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ  X ʥʘ Y: 

                                  ()( )22
yyn

yxnxynxy

xy
-

-
=
ä

r . 

ʋʯʠʪʳʚʘʷ ʯʪʦ Cyx xyy +=r , ʛʜʝ yxC xyr-= , ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʣʠʥʠʠ 

ʨʝʛʨʝʩʩʠʠ X ʥʘ Y: 

                                 
( )yyxx xyy -=- r . 

 

( ) ( ) 
( ) 

                                              (44) 
. 

; 
2 
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5.4. ɺʳʙʦʨʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

 

   ɺ ʩʣʫʯʘʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ
yxr , ʢʦʨʨʝʣʷʮʠʶ ʥʘʟʳ-

ʚʘʁʪ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʷʤʳʝ ʨʝʛʨʝʩʩʠʠ ʦʙʨʘʟʫʶʪ ʦʩʪʨʳʝ ʫʛʣʳ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ (ʨʠʩ.1). ʇʨʷʤʘʷ ʨʝʛʨʝʩʩʠʠ Y ʥʘ X ʠʤʝʝʪ 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ ar tgʫʭ= , ʛʜʝ Ŭ ï ʦʩʪʨʳʡ ʫʛʦʣ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʧʨʤ̫ʦʡ (1) 

ʩ ʦʩʴʶ Ox. ʇʨʷʤʘʷ ʨʝʛʨʝʩʩʠʠ ʍ ʥʘ Y ʠʤʝʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ br tgxy = , 

ʛʜʝ ɓ ï ʦʩʪʨʳʡ ʫʛʦʣ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʧʨʷʤʦʡ (2) ʩ ʦʩʴʶ Oy. 

   ʇʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʨʝʛʨʝʩʩʠʠ ʢʦʨʨʝʣʷʮʠʶ ʥʘʟʳʚʘʶʪ ʦʪʨʠ-

ʮʘʪʝʣʴʥʦʡ, ʘ ʧʨʷʤʳʝ ʨʝʛʨʝʩʩʠʠ ʦʙʨʘʟʫʶʪ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʩʷʤʠ ʪʫʧʳʝ ʫʛ-

ʣʳ. 

 

 
           ʈʠʩ.1 ʇʨʷʤʳʝ ʨʝʛʨʝʩʩʠʠ: Y ʥʘ X (1), X ʥʘ Y (2). 

   ʆ ʪʝʩʥʦʪʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ X ʠ Y ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʚʝʣʠʯʠʥʝ ʫʛʣʘ, 

ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʧʨʷʤʳʤʠ ʨʝʛʨʝʩʩʠʠ. ʏʝʤ ʤʝʥʴʰʝ ʵʪʦʪ ʫʛʦʣ, ʪʝʤ ʪʝʩʥʝʝ ʢʦʨʨʝʣʷ-

ʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ X ʠ Y. ʇʨʠ ʩʣʠʷʥʠʠ ʵʪʠʭ ʜʚʫʭ ʧʨʷʤʳʭ ʚ ʦʜʥʫ ʤʝʞ-

ʜʫ X ʠ Y ʠʤʝʝʪ ʤʝʩʪʦ ʥʝ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʘ ʣʠʥʝʡʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. 

    ɺ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʪʝʩʥʦʪʳ ʣʠʥʝʡʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠʥʠ-

ʤʘʝʪʩʷ  ʚʳʙʦʨʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ : 

                               
   

 
  tg tg r xy yx B b Ö a ° = r r ° = 

                                        (45)
 

ʉʚʦʡʩʪʚʘ ʚʳʙʦʨʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ: 

1. ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʠʟʤʝʥʷʶʪʩʷ ʥʘ ʤʥʦʞʝʩʪʚʝ 

[ ]{ }1r1:r1;1 BB ¢¢-=- . 

2. ʏʝʤ ʙʦʣʴʰʝ Br , ʪʝʤ ʪʝʩʥʝʝ ʩʚʷʟʴ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ. 

3. ɽʩʣʠ 1rB =, ʪʦ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ. 

4. ɽʩʣʠ 0rB = , ʪʦ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʥʝʪ ʣʠʥʝʡʥʦʡ ʢʦʨʨʝʣʷʮʠ-

ʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʯʪʦ ʥʝ ʠʩʢʣʶʯʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʨʫʛʦ-

ʛʦ ʚʠʜʘ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (ʧʘʨʘʙʦʣʠʯʝʩʢʦʡ, ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʠ 

ʜʨ.). 

    ɽʩʣʠ 31nrB ²- , ʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʜʦʩʪʘʪʦʯʥʦ ʚʝ-

ʨʦʷʪʥʘ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʩʚʷʟʴ ʤʝʞʜʫ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʤʘʣʦʚʝʨʦʷʪʥʘ, ʥʘ-

ʭʦʞʜʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʣʠʥʠʡ ʨʝʛʨʝʩʩʠʠ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ. 

      ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʬʦʨʤʫʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠ-

ʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. 
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5.5.ʆʙʨʘʟʮʳ ʚʳʧʦʣʥʝʥʠʷ ʪʠʧʦʚʳʭ ʨʘʩʯʝʪʥʳʭ ʟʘʜʘʥʠʡ 

                          ʪʝʦʨʠʠ ʢʦʨʨʝʣʷʮʠʠ 

 

ɿʘʜʘʥʠʝ ˉ 4. ɹʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʦʙʱʝʡ ʜʣʠʥʳ ʩʪʚʦʣʘ (ʚ ʩʤ) ʠ ʜʣʠʥʳ 

ʝʛʦ ʯʘʩʪʠ ʙʝʟ ʚʝʪʚʝʡ 10 ʩʦʩʝʥ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ - ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ: 

 

xi 25 35 45 55 65 75 85 95 105 115 

yi 23 27 28 29 32 32 33 35 38 43 

ʇʦ ʠʤʝʶʱʠʤʩʷ ʚʳʙʦʨʦʯʥʳʤ ʜʘʥʥʳʤ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ. 

1. ɺʳʯʠʩʣʠʪʴ ʚʳʙʦʨʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʠ ʥʘʡʪʠ ʚʳʙʦʨʦʯʥʦʝ ʫʨʘʚ-

ʥʝʥʠʝ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ X ʥʘ Y ʠ Y ʥʘ X: 

ʘ) ʤʝʪʦʜʦʤ ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ; ʙ) ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. 

2. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. 
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1. ʈʘʩʯʠʪʘʝʤ ʚʳʙʦʨʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ: 

 ʘ) ʤʝʪʦʜʦʤ ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ. 

       ʅʘʡʜʸʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʦʨʦʯʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ: 

ɺʳʙʦʨʦʯʥʳʝ ʩʨʝʜʥʠʝ: 

 

;
n

y

y;
n

x

x

n

1i

i

n

1i

i ää
== ==       .32

10

320
y;70

10

700
x ====  

ʉʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ: 

 

( ) ( )
.

n

yy
;

n

xx
2

i

y

2

i

x

ää -
=s

-
=s  

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʥʘʡʜʝʤ ʧʦ ʬʦʨʤʫʣʝ: .

)yy()xx(

)yy)(xx(

r
n

1i

2

i

n

1i

2

i

n

1i

ii

ää

ä

==

=

-Ö-

--

=  

ʈʘʩʯʸʪ ʩʫʤʤ, ʚʭʦʜʷʱʠʭ ʚ ʬʦʨʤʫʣʳ ʩʛʨʫʧʧʠʨʫʝʤ ʚ ʪʘʙʣʠʮʫ 17. 

           ʊʘʙʣʠʮʘ 17 
i xi xx i -  2

i )xx( -  yi yy i -  2

i )yy( -  
)yy()xx( ii -Ö-

 

1 25 -45 2025 23 -9 81 405 

2 35 -35 1225 27 -5 25 175 

3 45 -25 625 28 -4 16 100 

4 55 -15 225 29 -3 9 45 

5 65 -5 25 32 0 0 0 

6 75 5 25 32 0 0 0 

7 85 15 225 33 1 1 15 

8 95 25 625 35 3 9 75 

9 105 35 1225 38 6 36 210 

10 115 45 2025 43 11 121 495 

S 700 0 8250 320 0 298 1520 

.46,5
10

298
;72,28

10

8250
yx º=sº=s  

ʇʦʜʩʪʘʚʣʷʷ ʚʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʚʳʨʘʞʝʥʠʷ ʜʣʷ r ʠʤʝʝʤ: 

.97,0
2988250

1520
r º

Ö
=  

ɺʳʚʦʜ: ʤʝʞʜʫ ʜʣʠʥʥʦʡ ʩʪʚʦʣʘ ʠ ʜʣʠʥʥʦʡ ʝʛʦ ʯʘʩʪʠ ʙʝʟ ʚʝʪʚʝʡ ʩʫʱʝʩʪʚʫʝʪ 

ʪʝʩʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʣʠʥʝʡʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. 

ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ Y ʥʘ X: 

( );xxryy
x

y

x -Ö
s

s
Ö=-  ( );70x

72,28

46,5
97,032y x -ÖÖ=-  ;91,12x18,032yx -+=  

.09,19x18,0yx +=  

ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ X ʥʘ Y: 

( );yyrxx
y

x

y -Ö
s

s
Ö=-  ( );32y

46,5

72,28
97,070x y -ÖÖ=-  ;27,163y10,570xy -Ö+=  

.27,93y10,5xy -Ö=  
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ʙ) ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. 

y=ɟyxx+b,  x=ɟxyy+d,      

 

  
( )

îí

î
ì
ë

=+

=+

ää
äää

.

;
2

ynbx

xyxbx

yx

yx

r

r
           

îí

î
ì
ë

S=+S

S=S+S

.

)( 2

xndy

xyydy

xy

xy

r

r
 

ʆʙʦʟʥʘʯʠʤ ɟyx=Ŭ, ɟxy=ʩ, ʪʦʛʜʘ y= Ŭ x+b,  x=ʩy+d. 

 

ʉʦʩʪʘʚʠʤ ʨʘʩʯʸʪʥʫʶ ʪʘʙʣʠʮʫ: 

                   ʊʘʙʣʠʮʘ 18  

i xi yi xi
2
 yi

2 
xiyi 

1 25 23 625 529 575 

2 35 27 1225 729 945 

3 45 28 2025 784 1260 

4 55 29 3025 841 1595 

5 65 32 4225 1024 2080 

6 75 32 5625 1024 2400 

7 85 33 7225 1089 2805 

8 95 35 9025 1225 3325 

9 105 38 11025 1444 3990 

10 115 43 13225 1849 4945 

Ɇ 700 320 57250 10538 23920 

 

í
ì
ë

=+

=+

32010700

2392070057250

ba

ba
Ý
í
ì
ë

=+

=+

3270

2392705725

ba

ba
 

170

705725
=D =5725-4900=825;    

132

702392
=Da =2392-2240=152; 

3270

23925725
=Db =183200-167440=15760;    

D

D
= aa =0,184; 

D

D
= bb =19,10. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ Y ʥʘ X ʥʘʡʜʝʥʦ:  .09,19x18,0yx +=  

ɸʥʘʣʦʛʠʯʥʦ ʥʘʡʜʝʤ  ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ X ʥʘ Y. 

í
ì
ë

=+

=+

70010320

2392032010538

dc

dc
. 

ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ X ʥʘ Y :     .27,93y10,5xy -Ö=  
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2.ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. 

xy

 
   

 ʈʠʩ.2 ʃʠʥʠʷ ʨʝʛʨʝʩʩʠʠ Y ʥʘ X: .09,19x18,0yx +=  

 

Y

5040302010

100

200

yx

 
   

 ʈʠʩ.3 ʃʠʥʠʷ ʨʝʛʨʝʩʩʠʠ X ʥʘ Y: .27,93y10,5xy -Ö=  

 

  ɿʘʜʘʥʠʝ ˉ 5. ɼʘʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʪʘʙʣʠʮʘ ʩ ʜʚʫʤʷ ʚʭʦʜʘʤʠ. ɺ ʪʘʙʣʠʮʝ 

ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ (Y, ʮ/ʛʘ) ʠ ʧʦ ʛʣʫʙʠʥʝ ʦʨʦʰʝʥʠʷ (ʍ, ʩʤ). 

                             ʊʘʙʣʠʮʘ 19 

y 

x 

4 9 14 19 24 29 

8 3 3 - - - - 

18 - 5 4 - - - 

28 - - 40 2 8 - 

38 - - 5 10 6 - 

48 - - - 4 7 3 

 

ʅʘʡʪʠ ʚʳʙʦʨʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ, ʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʩʚʷʟʠ, ʥʘʡ-

ʪʠ ʫʨʘʚʥʝʥʠʷ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʍ ʥʘ Y ʠ Y ʥʘ ʍ (n=100).  

       

      ʇʦ ʜʘʥʥʳʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʪʘʙʣʠʮʳ ʚʳʯʠʩʣʠʤ ʚʳʙʦʨʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ. ɺr ʯʠʩʣʝʥʠʷ ʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ, ʧʝʨʝʡʜʷ ʢ ʫʩʣʦʚʥʳʤ ʚʘʨʠʘʥʪʘʤ: 
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 ʛʜʝ ʉ1, ʉ2- ʣʦʞʥʳʝ ʥʫʣʠ (ʥʦʚʦʝ ʥʘʯʘʣʦ ʦʪʩʯʝʪʘ), ʚʘʨʠʘʥʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʥʘʠʙʦʣʴʰʝʡ ʯʘʩʪʦʪʝ (ʤʦʜʳ). 

   ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʙʦʨʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨ-

ʤʫʣʝ (ʧʝʨʝʭʦʜ ʢ ʫʩʣʦʚʥʳʤ ʚʘʨʠʘʥʪʘʤ ʥʝ ʠʟʤʝʥʷʝʪ ʚʝʣʠʯʠʥʳ rB): 

                          vu

uv

B
n

vunn
r

ss

Ö-
=
ä . 

 
ɺʝʣʠʯʠʥʳ vuvu dd ,,,  ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʠʟʚʝʩʪʥʳʤ ʬʦʨʤʫʣʘʤ: 

;
n

un
u

uä
=  ;

n

vn
v

vä
=   ();

22
uuu -=s  ;

2

2

n

un
u

uä
=  

       ;)v(v 22

v -=s
    .

2

2

n

vn
v

vä
=  

ɺʝʣʠʯʠʥʫ ä uvnuv  ʚʳʯʠʩʣʠʤ ʧʨʠʤʝʥʷʷ ʤʝʪʦʜ ʯʝʪʳʨʸʭ ʧʦʣʝʡ. 

ʅʘʟʚʘʥʠʝ ʤʝʪʦʜʘ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʪʨʦʢʘ ʠ ʩʪʦʣʙʝʮ, ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʚ ʢʣʝʪʢʝ, 

ʩʦʜʝʨʞʘʱʝʡ ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʦʪʫ, ʜʝʣʷʪ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʪʘʙʣʠʮʫ ʥʘ 4 ʯʘʩʪʠ, 

ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ ʧʦʣʷʤʠ. ʇʦʣʷ ʥʫʤʝʨʫʶʪʩʷ ʪʘʢ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 20. 

                               ʊʘʙʣʠʮʘ 20 

 

 

U 

 0  

 I  II  

0  
ʥʘʠʙʦʣʴʰʘʷ 

ʯʘʩʪʦʪʘ 
 

 III   IV 

 

  ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ. ɼʦʧʦʣʥʠʤ ʪʘʙʣʠʮʫ 19 ʯʘʩʪʦʪʘʤʠ 

nx, ny: 

                                      ʊʘʙʣʠʮʘ 21 

Y 

X 

4 9 14 19 24 29 ny 

8 3 3 - - - - 6 

18 - 5 4 - - - 9 

28 - - 40 2 8 - 50 

38 - - 5 10 6 - 21 

48 - - - 4 7 3 14 

nx 3 8 49 16 21 3 100 

 

C1=14; h1=5; C2=28; h2=10, h- ʰʘʛ, ʉ- ʣʦʞʥʳʝ ʥʫʣʠ. 

;
1

1

h

Cx
u

-
=     ;

5

14-
=

x
u  

    

;
2

2

h

Cy
v

-
=     .

10

28-
=

y
v  

ʇʦʩʪʨʦʠʤ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʪʘʙʣʠʮʫ ʚ ʫʩʣʦʚʥʳʭ ʚʘʨʠʘʥʪʘʭ. 
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                                     ʊʘʙʣʠʮʘ 22 

V 

U 

-2 -1 0 1 2 3 nv 

-2 3 3 - - - - 6 

-1 - 5 4 - - - 9 

0 - - 40 2 8 - 50 

1 - - 5 10 6 - 21 

2 - - - 4 7 3 14 

nu 3 8 49 16 21 3 100 

 

ʅʘʡʜʸʤ vuvu ss ,,, : 
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;47,1

100

392141614908134
u2 =

Ö+Ö+Ö+Ö+Ö+Ö
=   

  .09,153,047,1
2 =-=us  

ɸʥʘʣʦʛʠʯʥʦ ʥʘʭʦʜʠʤ:  .01,1=vs  

ʇʦʩʪʨʦʠʤ ʩʭʝʤʘʪʠʯʝʩʢʫʶ ʨʘʩʯʸʪʥʫʶ ʪʘʙʣʠʮʫ ʤʝʪʦʜʘ ʯʝʪʳʨʸʭ ʧʦʣʝʡ. 

1. ɼʣʷ ʵʪʦʛʦ ʨʘʟʦʙʴʝʤ ʪʘʙʣʠʮʫ ʥʘ ʯʝʪʳʨʝ ʧʦʣʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 8.2. 

2. ʅʘʡʜʸʤ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʘʨ ʚʘʨʠʘʥʪ U ʠ V ʠ ʧʦʤʝʩʪʠʤ ʠʭ ʚ ʚʝʨʭʥʠʝ ʧʨʘʚʳʝ 

ʫʛʣʳ ʢʣʝʪʦʢ, ʩʦʜʝʨʞʘʱʠʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ. ʅʘʧʨʠʤʝʨ, U=-2 ʠ V=-2 

ʥʘʙʣʶʜʘʣʠ 3 ʨʘʟʘ. ʇʨʦʠʟʚʝʜʝʥʠʝ UV=4 ʧʦʤʝʱʘʝʤ ʚ ʚʝʨʭʥʠʡ ʧʨʘʚʳʡ ʫʛʦʣ ʢʣʝʪ-

ʢʠ, ʩʦʜʝʨʞʘʱʠʡ ʯʘʩʪʦʪʫ.  

ɿʘʧʦʣʥʠʤ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʢʣʝʪʢʠ ʜʣʷ ʚʩʝʭ ʯʝʪʳʨʸʭ ʧʦʣʝʡ. 

3. ʅʘʡʜʝʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ UV ʠ ʯʠʩʣʦ n ʠ v ʠʟ ʢʘʞʜʦʡ ʢʣʝʪʢʠ ʧʝʨʝʤʥʦʞʘʶʪ 

ʠ ʨʝʟʫʣʴʪʘʪ ʩʢʣʘʜʳʚʘʶʪ. ɺ ʠʪʦʛʝ ʧʦʣʫʯʠʤ ʠʩʢʦʤʦʝ ä uvnuv . ɼʣʷ ʫʜʦʙʩʪʚʘ ʢʦʥ-

ʪʨʦʣʷ ʚʳʯʠʩʣʝʥʠʡ ʥʘʡʜʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ uvnuv  ʩʫʤʤʠʨʫʶʪ ʦʪʜʝʣʴʥʦ ʧʦ ʢʘʞ-

ʜʦʤʫ ʧʦʣʶ. ʇʨʠʯʸʤ, ʧʦʜʩʯʸʪ ʩʣʝʜʫʝʪ ʚʝʩʪʠ ʠ ʧʦ ʩʪʨʦʢʘʤ ʠ ʧʦ ʩʪʦʣʙʮʘʤ ʢʘʞʜʦʛʦ 

ʧʦʣʷ: ʩʫʤʤʫ uvnuv  ʩʪʨʦʢʠ ʧʦʣʷ ʧʦʤʝʱʘʶʪ ʚ ʪʦʪ ʠʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʦʣʙʮʦʚ, 

ʧʦʤʝʱʸʥʥʳʭ ʩʧʨʘʚʘ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨʫ ʧʦʣʷ ʯʠʩʝʣ, ʢʦʪʦʨʳʝ ʩʢʣʘ-

ʜʳʚʘʣʠʩʴ. ɸʥʘʣʦʛʠʯʥʦ ï ʜʣʷ ʩʪʨʦʢ. 

4. ʉʫʤʤʳ ʯʠʩʝʣ ʦʪʜʝʣʴʥʦ ʧʦ ʢʘʞʜʦʤʫ ʧʦʣʶ ʟʘʧʠʩʳʚʘʪ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ 

ʪʘʙʣʠʮʳ ʚ ʯʝʪʳʨʸʭ ʠʪʦʛʦʚʳʭ ʢʣʝʪʢʘʭ. 
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ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʨʘʩʯʸʪʥʘʷ ʪʘʙʣʠʮʘ ʤʝʪʦʜʘ ʯʝʪʳʨʸʭ ʧʦʣʝʡ. 

                                              ʊʘʙʣʠʮʘ 23 
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ä =+= ;997623uvnuv  

        vu

uv

B
n

vunuvn
r

ss

Ö-
=
ä ;        76,0

01,109,1100

28,053,010099
rB =

ÖÖ

ÖÖ-
= . 

ʆʮʝʥʠʤ ʚʝʨʦʷʪʥʦʩʪʴ ʩʚʷʟʠ: 

       
3110076,0 ²- ;           36,7 ² . 

ʊʘʢ ʢʘʢ 31nrB ²- , ʪʦ ʩʚʷʟʴ ʜʦʩʪʘʪʦʯʥʦ ʚʝʨʦʷʪʥʘ. 

   ɺʝʨʥʝʤʩʷ ʢ ʠʩʭʦʜʥʳʤ ʧʨʠʟʥʘʢʘʤ: 

       ;11 Chux +=  22 Chvy += ; 

       65,1614553,0 =+Ö=x ; 8,30281028,0 =+Ö=y ; 

      ux hss 1= ; vy hss 2= ; 

      45,509,15 =Ö=xs ; 1,1001,110 =Ö=ys . 

ʅʘʡʜʸʤ ʫʨʘʚʥʝʥʠʷ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ. 

ʋʨʘʚʥʝʥʠʝ y ʥʘ x:   ( );xxryy
x

y

Bx -
s

s
=-  

( )65,16
45,5

1,10
76,08,30 -Ö=- xyx ;     45,2341,18,30 -Ö+= xyx ; 

                                   35,741,1 +Ö= xyx . 

ʋʨʘʚʥʝʥʠʝ x ʥʘ y:   ( )yyrxx
y

x
By -
s

s
=- ; 

( )8,30
1,10

45,5
76,065,16 -=- yx y ;      62,1241,065,16 -+= yx y ; 

                                 
03,441,0 += yx y . 

 

     ɿʘʜʘʥʠʝ ˉ 6. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʨʠʘʥʪ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʢʫʨʩʦʤ Y (ʦʪ-

ʥʦʰʝʥʠʷ ʝʚʨʦʧʝʡʩʢʦʡ ʚʘʣʶʪʳ ʝʚʨʦ (EUR) ʢ ʜʦʣʣʘʨʫ ʉʐɸ (USD)) ʠ X (ʦʪʥʦ-

ʰʝʥʠʷ ʵʢʩʧʦʨʪʘ ʝʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʚ ʉʐɸ (Exp) ʢ ʠʤʧʦʨʪʫ ʠʟ ʉʐɸ (Imp)).  

USD

EUR
Y = ; 

pIm

Exp
X = . 

ɼʘʥʥʳʝ ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʪʦʨʠʯʝʩʢʦʤ ʦʧʳʪʝ 79 ʥʝʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʦʨʨʝʣ̫ -

ʮʠʦʥʥʦʡ ʪʘʙʣʠʮʝ 2  
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                                                                ʊʘʙʣʠʮʘ 24 

X 

Y 

0,5 0,6 0,7 0,8 

0,5 0 2 0 8 

0,6 0 4 2 9 

0,7 2 12 3 1 

0,8 21 14 0 0 

0,9 1 0 0 0 

ɺʳʯʠʩʣʠʪʴ ʚʳʙʦʨʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ. ʋʩʪʘʥʦʚʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʩʚʷʟʠ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ Y, ʍ ʠ ʦʧʨʝʜʝʣʠʪʴ ʫʨʘʚʥʝʥʠʷ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ 

 Y ʥʘ ʍ ʠ ʍ ʥʘ Y. 

 

1. ɼʦʧʦʣʥʠʤ ʜʘʥʥʫʶ ʪʘʙʣʠʮʫ ʯʘʩʪʦʪʘʤʠ nx, ny .  

 ʀʩʧʦʣʴʟʫʷ ʪʘʙʣʠʮʫ 25  ʚrʯʠʩʣʷʝʤ x , y , 2
x , 2

y ʠ yx . 

                      

                     ʊʘʙʣʠʮʘ 25 

X 

Y 

0,5 0,6 0,7 0,8 nx 

0,5 0 2 0 8 10 

0,6 0 4 2 9 15 

0,7 2 12 3 1 18 

0,8 21 14 0 0 35 

0,9 1 0 0 0 1 

ny 24 32 5 18 79 

 

n

xn

x

n

i

iiä
== 1 ;    

n

xn
x

iiä
=

2

2 ;   
n

yn

y

n

j

jjä
=

=
1

;  
n

yn
y

jä
=

2

2 ;     
n

yxn
yx

jiijä
= . 

 

;0,7025
79

19,0358,0187,0156,0105,0
x º

Ö+Ö+Ö+Ö+Ö
=  

 

;0,6215
79

188,057,0326,0245,0
y º

Ö+Ö+Ö+Ö
=

 
 

;0,5054
79

181,03564,0

1849,02536,01025,0

x2 º
öö
÷

õ
ææ
ç

å

Ö+Ö+

+Ö+Ö+Ö

=
 

 

;0,3986
79

1864,0549,03236,02425,0
y2 º

Ö+Ö+Ö+Ö
=
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0,4271
79

15,09,0146,08,0215,08,0

18,07,037,07,0126,07,0

25,07,098,06,027,06,0

46,06,088,05,026,05,0

º
ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

ÖÖ+ÖÖ+ÖÖ+

+ÖÖ+ÖÖ+ÖÖ+

+ÖÖ+ÖÖ+ÖÖ+

+ÖÖ+ÖÖ+ÖÖ

=yx
. 

2. ʆʧʨʝʜʝʣʠʤ ʜʠʩʧʝʨʩʠʠ: 

 

      21

2

)(x
n

x

D

n

i
x -=
ä
= ;  21

2

)(y
n

y

D

n

j

y -=

ä
= ;  ;)( 22 xxDx -=

      
).( 22 yyDy -=  

 

Dx= 0,5054 ï (0,7025)
2
 å 0,0119;       Dy= 0,3986 ï (0,6215)

2 
å 0,0123. 

3. ʆʧʨʝʜʝʣʠʤ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʥʳʝ ʦʪʢʣʦʥʝʥʠʷ: 

;xx D=s     ;1091,00119,0 º=xs      ;yy D=s    .1109,00123,0 º=ys  

4. ʆʧʨʝʜʝʣʠʤ ʢʦʚʘʨʠʘʮʠʶ (ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʤʦʤʝʥʪ): 

yx
n

yx
k

ii

xy Ö-=
ä

; 

yxyxk xy Ö-= ; 

-0,00950,62150,7025-0,4271kxy ºÖ= . 

5. ʆʧʨʝʜʝʣʠʤ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ.          

ɺʳʙʦʨʦʯʥʳʤ ʢʦʨʨʝʣʷʮʠʦʥʥʳʤ ʤʦʤʝʥʪʦʤ ʠʣʠ ʢʦʚʘʨʠʘʮʠʝʡ K xy ʥʘʟʳʚʘʝʪʩʷ ʯʠʩ-

ʣʦ ʦʧʨʝʜʝʣʷʝʤʦʝ ʬʦʨʤʫʣʦʡ: 

                              Kxy=M(XY)-M(X)M(Y), 

ʛʜʝ M(X), M(Y) ï ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʞʠʜʘʥʠʷ X ʠ Y. 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʤʦʤʝʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʠʣʫ ʩʚʷʟʠ ʤʝʞʜʫ X ʠ Y. 

         

 ( ) ( ) ( ) 
. 

y x y x 

xy 
B 

y M x M xy M K 
r 

s s s s 

- 
= =  

  ɿʘʤʝʥʠʚ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʭ ʦʮʝʥʢʘʤʠ, ʧʦʣʫʯʠʤ: 

                  

( )[ ]
;

yx

xy

yx

xy

B
n

yxnxynyxnxyn
r

ssss

ää -
=

-
=  

                          

,
yx

B

yxyx
r

ss

-
= ʛʜʝ 

n

xyn
yx

xyä
= . 

 ʋʯʠʪʳʚʘʷ, ʯʪʦ ( )( )ä --=Ö- yyxx
n

yxyx
1

    

ʇʦʣʫʯʘʝʤ:              yx

xy

B

k
r

ss
= ;

     
-0,7852

0,11091091,0

0,0095-
rB º

Ö
= .

 

ɽʩʣʠ 31nrB ²-Ö , ʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʍ ʠ Y ʜʦʩʪʘʪʦʯʥʦ 

ʚʝʨʦʷʪʥʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 36,93471790,7852- >º-Ö
.
 ɿʥʘʯʠʪ ʩʚʟ̫ʴ ʤʝʞʜʫ ʩʣʫ-

ʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʍ ʠ Y ʚʝʨʦʷʪʥʘ. 
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  ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ Y ʥʘ ʍ:    ( );xxryy
x

y

Bx -
s

s
=-  

0,7025)x(
0,1091

0,1109
-0,78520,6215yx -=- ;             1,1822x0,7982yx +Ö-= . 

ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʍ ʠ Y:        ( );yyrxx
y

x
By -
s

s
=-  

0,6215)y(
0,1109

0,1091
-0,78520,7025x y -=- ;              1,1826x0,7725xy +Ö-= . 

 

 

5.6. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʩʯʝʪʥʳʝ ʟʘʜʘʥʠʷ 
 

ɿʘʜʘʥʠʝ ˉ 1.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʨʝʥʠʡ ʦʙʱʝʡ ʜʣʠʥʳ ʩʪʚʦʣʘ ʍ (ʩʤ) ʠ ʜʣʠ-

ʥʳ ʝʛʦ ʯʘʩʪʠ ʙʝʟ ʚʝʪʚʝʡ ʋ (ʩʤ) ʜʝʩʷʪʠ ʩʦʩʝʥ, ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

 

ʍ 25+ɸ 35+ɸ 45+ɸ 55+ɸ 65+ɸ 75+ɸ 85+ɸ 95+ɸ 105+ɸ 115+ɸ 

ʋ 14+ɺ 18+ɺ 19+ɺ 20+ɺ 23+ɺ 23+ɺ 24+ɺ 26+ɺ 29+ɺ 34+ɺ 

 

ʛʜʝ ʧʘʨʘʤʝʪʨ ɸ ï ʧʨʝʜʧʦʩʣʝʜʥʷʷ ʮʠʬʨʘ ʫʯʝʙʥʦʛʦ ʰʠʬʨʘ ʩʪʫʜʝʥʪʘ, ʧʘʨʘʤʝʪʨ ɺ 

ʨʘʚʝʥ ʧʦʩʣʝʜʥʝʡ ʮʠʬʨʝ ʰʠʬʨʘ. 

ʇʦ ʠʤʝʶʱʠʤʩʷ ʚʳʙʦʨʦʯʥʳʤ ʜʘʥʥʳʤ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ. 

1. ɺʳʯʠʩʣʠʪʴ ʚʳʙʦʨʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʠ ʥʘʡʪʠ ʚʳʙʦʨʦʯʥʦʝ ʫʨʘʚ-

ʥʝʥʠʝ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ X ʥʘ Y ʠ Y ʥʘ X: 

ʘ) ʤʝʪʦʜʦʤ ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ; ʙ) ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. 

2. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. 

 

 ɿʘʜʘʥʠʝ ˉ 2. 

ɺʘʨʠʘʥʪʳ 1-9 (ʧʨʠʣʦʞʝʥʠʝ 3). ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʚʥʝʩʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ ʍ (ʮ/ʛʘ) ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʋ ( ʮ/ʛʘ). 

ɺʘʨʠʘʥʪʳ 10-17 (ʧʨʠʣʦʞʝʥʠʝ 3). ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪ-

ʚʫ ʧʨʝʜʣʦʞʝʥʠʷ ʍ (ʪʳʩ. ʪʦʥʥ) ʠ ʮʝʥʳ ʋ ( ʨʫʙ. ʟʘ ʪʦʥʥʫ) ʧʰʝʥʠʮʳ ʥʘ ʪʦʚʘʨʥʦʡ 

ʙʠʨʞʝ. 

ɺʘʨʠʘʥʪʳ 17-24 (ʧʨʠʣʦʞʝʥʠʝ 3). ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ  ʚʣʠʷʥʠʷ ʫʨʦʚʥʷ ʤʝʭʘʥʠ-

ʟʘʮʠʠ ʍ (%) ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ  ʋ (ʪʳʩ. ʨʫʙ), ʙʳʣʠ ʧʦʣʫʯʝ-

ʥʳ ʜʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʥʝʦʙʭʦʜʠʤʦ: 

1)ʚʳʯʠʩʣʠʪʴ ʚʳʙʦʨʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ; 2)ʫʩʪʘʥʦʚʠʪʴ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ Y, X ʠ ʦʧʨʝʜʝʣʠʪʴ ʫʨʘʚʥʝʥʠʝ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩ-

ʩʠʠ Y ʥʘ X ʠ X ʥʘ Y. 

ʈʘʩʯʝʪ ʚʳʙʦʨʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ: 

1) ʤʝʪʦʜʦʤ ʯʝʪʳʨʝʭ ʧʦʣʝʡ; 

2) ʠʩʧʦʣʴʟʫʷ ʧʦʥʷʪʠʝ ʚʳʙʦʨʦʯʥʦʛʦ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʤʦʤʝʥʪʘ (ʢʦʚʘʨʠʘʮʠʠ). 

ʅʝʦʙʭʦʜʠʤʳʝ ʨʘʩʯʝʪʳ ʤʦʛʫʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʨʦʛʨʘʤʤʳ Microsoft Excel 



89 

 

6. ʌʝʜʝʨʘʣʴʥʳʡ ʠʥʪʝʨʥʝʪ-ʵʢʟʘʤʝʥ ʠ 

ʧʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʩʪʦʚʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʧʦʣʫʯʠʣʠ ʦʯʝʥʴ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʌʝʜʝʨʘʣʴʥʳʡ ʠʥʪʝʨʥʝʪ-ʵʢʟʘʤʝʥ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺ ʥʝʤ ʫʯʘʩʪʚʫʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ɺʳʩ-

ʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ (ɺʋɿʦʚ) ʈʦʩʩʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ ʵʢʟʘʤʝʥʘ ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ɺʋɿʘ. 

ʎʝʣʴʶ ʌʝʜʝʨʘʣʴʥʦʛʦ ʠʥʪʝʨʥʝʪ-ʵʢʟʘʤʝʥʘ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʩʦʦʪ-

ʚʝʪʩʪʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʪʨʝʙʦʚʘʥʠʷʤ ɻʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ (ɻʆʉ) ɺʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ (ɺʇʆ). 

 ɸʪʪʝʩʪʘʮʠʦʥʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ (ɸʇʀʄ) ʜʝ-

ʣʷʪʩʷ ʥʘ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ (ɼɽ).  ɼɽ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦ ʢʘʞʜʦʤʫ ʧʨʝʜʤʝʪʫ 

ʜʣʷ ʢʘʞʜʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ (ʛʨʫʧʧʳ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ  ʩ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ɻʆʉ. ʇʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʘ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʢʘʞʜʦʡ ɼɽ ʩʨʘʚʥʝʥʠʝʤ ʢʦ-

ʣʠʯʝʩʪʚʘ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ ʩ ʢʨʠʪʝʨʠʝʤ ʦʩʚʦʝʥʠʷ. ʇʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʘ ʩʯʠ-

ʪʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʘ, ʝʩʣʠ ʦʥ ʦʩʚʦʠʣ ʚʩʝ ʢʦʥʪʨʦʣʠ-

ʨʫʝʤʳʝ ɼɽ ɻʆʉ. ʇʦʢʘʟʘʪʝʣʝʤ ʦʩʚʦʝʥʠʷ ʢʘʞʜʦʡ ʜʠʩʮʠʧʣʠʥʳ ʷʚʣʷʝʪʩʷ ʜʦʣʷ ʩʪʫ-

ʜʝʥʪʦʚ, ʦʩʚʦʠʚʰʠʭ ʚʩʝ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ. ʕʪʘ ʜʦʣʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʅʘ-

ʮʠʦʥʘʣʴʥʳʤ  ʘʢʢʨʝʜʠʪʘʮʠʦʥʥʳʤ ʘʛʝʥʪʩʪʚʦʤ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 50% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʩʪʫʜʝʥʪʦʚ. 

 ʇʨʘʚʠʣʘ ʪʝʩʪʠʨʦʚʘʥʠʷ 
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ʋʢʘʟʘʥʠʷ: 

ʅʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʧʝʨʝʜ ʢʘʞʜʳʤ ʦʪʚʝʪʦʤ ʠʟ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʥʘʙʦʨʘ ʩʪʦʠʪ 

ʦʜʠʥ ʠʟ ʟʥʘʢʦʚ:  ʠʣʠ . 

ɿʥʘʢ  - ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʙʦʨ ʦʜʥʦʛʦ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʦʪʚʝʪʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʴ ʱʝʣʯʢʦʤ ʣʝʚʦʡ ʢʣʘʚʠʰʠ çʤʳʰʢʠè ʟʥʘʢ  ʧʝʨʝʜ ʪʝʤ ʚʘʨʠ-

ʘʥʪʦʤ ʦʪʚʝʪʘ, ʢʦʪʦʨʳʡ ʚʳ ʩʯʠʪʘʝʪʝ ʚʝʨʥʳʤ. 

ɿʥʘʢ  - ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʢʘʟʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʠʷ. 

ʉʥʘʯʘʣʘ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʠ ʦʪʤʝʪʠʪʴ ʱʝʣʯʢʦʤ ʣʝʚʦʡ ʢʣʘʚʠʰʠ çʤʳʰʢʠè ʟʥʘʢ   

, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʝʨʚʦʤʫ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʘ. 

 ɺ ʚʳʙʨʘʥʥʦʤ ʢʚʘʜʨʘʪʠʢʝ ʧʦʷʚʣʷʝʪʩʷ ʮʠʬʨʘ 1. ɿʘʪʝʤ ʥʘʜʦ ʦʪʤʝʪʠʪʴ ʢʚʘʜʨʘʪʠʢ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʪʦʨʦʤʫ ʚʘʨʠʘʥʪʫ ʦʪʚʝʪʘ ï ʧʦʷʚʣʷʝʪʩʷ ʮʠʬʨʘ 2 ʠ ʪ.ʜ.  

ɿʥʘʢ  - ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʢʘʟʘʥʠʝ ʦʜʥʦʛʦ, ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʦʪʚʝʪʦʚ. 

ɿʥʘʢ                                         - ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʚʝʜʝʥʠʝ ʦʪʚʝʪʘ ʚ ʨʘʤʢʫ. 

 

 

 

 

ɿʘʜʘʥʠʝ 1.  

  
 

ʇʦʷʩʥʝʥʠ.̫ 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʪʦʯʢʠ ʥʘ ʦʪʨʝʟʦʢ ʜʣʠʥʳ d ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫ-

ʣʦʡ: 
D

d
Ap =)( ,  

ʛʜʝ D ʜʣʠʥʘ ʚʩʝʛʦ ʜʦʩʪʫʧʥʦʛʦ ʦʪʨʝʟʢʘ. 
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ɿʘʜʘʥʠʝ 2. 

  
ʇʦʷʩʥʝʥʠ.̫ 

 ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʪʦʯʢʠ ʚ ʧʣʦʩʢʫʶ ʦʙʣʘʩʪʴ s ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫ-

ʣʦʡ:  
S

s
Ap =)( ,   ʛʜʝ S ï ʧʣʦʱʘʜʴ ʚʩʝʡ ʜʦʩʪʫʧʥʦʡ ʦʙʣʘʩʪʠ. 

ɿʘʜʘʥʠʝ 3. 

  
 

ʇʦʷʩʥʝʥʠ.̫ 

 ɼʣʷ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ ʈ(ɸɺ)=ʈ(ɸ)Ŀʈ(ɺ). 

 ɼʣʷ ʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ ʈ(ɸɺ)=ʈ(ɸ)Ŀʈ(ɸ/ɺ). 
 

 

ɿʘʜʘʥʠʝ 4. 

 
 

ʈʝhʝʥʠʝ.  

 ʇʫʩʪʴ ʩʦʙʳʪʠʝ ɺ ï ʭʦʪʷ ʙʳ ʦʜʠʥ ʙʠʣʝʪ ʚʳʠʛʨʘʣ, ʪʦʛʜʘ ʩʦʙʳʪʠʝ B - ʥʠ 

ʦʜʠʥ ʙʠʣʝʪ ʥʝ ʚʳʠʛʨʘʣ. 

ʉʦʙʳʪʠʝ 
i

A - i-ʪʳʡ ʙʠʣʝʪ ʚʳʠʛʨʘʣ, 

ʉʦʙʳʪʠʝ  
i

A  - i-ʪʳʡ ʙʠʣʝʪ ʥʝ ʚʳʠʛʨʘʣ. 

ʇʦ ʫʩʣʦʚʠʶ 3,0)( =
i

AP , ʪʦʛʜʘ () .7,03,01)(1 =-=-=
ii

APAP  

() 343,07,07,07,0)(
321

=ÖÖ=ÖÖ= AAAPBP - ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʠ ʦʜʠʥ ʙʠʣʝʪ 

ʥʝ ʚʳʠʛʨʘʣ.  
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() 657,0343,011)( =-=-= BPBP - ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʭʦʪʷ ʙʳ ʦʜʠʥ ʙʠʣʝʪ 

ʚʳʠʛʨʘʣ. 

 

ɿʘʜʘʥʠʝ 5. 

 

  
 

ʈʝhʝʥʠʝ. 

 ʇʫʩʪʴ ʩʦʙʳʪʠʝ ɺ ï ʘʚʪʦʤʦʙʠʣʴ ʩʜʝʣʘʣ ʭʦʪʷ ʙʳ ʦʜʥʫ ʦʩʪʘʥʦʚʢʫ, ʪʦʛʜʘ ʩʦ-

ʙʳʪʠʝ B  - ʘʚʪʦʤʦʙʠʣʴ ʥʝ ʩʜʝʣʘʣ ʥʠ ʦʜʥʦʡ ʦʩʪʘʥʦʚʢʠ. 

().1)( BPBP -=   ()
64

27

4

3

4

3

4

3
=ÖÖ=BP ;  .

64

37

64

27
1)( =-=BP  

ɿʘʜʘʥʠʝ 6. 

 

  
 

ʈʝhʝʥʠʝ. 

 ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

....)(
2211 nn

pxpxpxXM +++=  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ .2,03311,0)2()( -+=Ö+Ö+Ö-= babaXM  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ 1,2)( =XM . 

ɿʥʘʯʠʪ 1,22,03 =-+ba ; 3,23 =+ba . 

ʇʨʦʚʝʨʠʤ ʧʦʜʩʪʘʥʦʚʢʦʡ, ʢʘʢʦʡ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʘ ʫʜʦʚʣʝʪʚʦ-

ʨʷʝʪ ʵʪʦʤʫ ʫʩʣʦʚʠʶ. 
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ʘ) 0,35 + 3Ŀ0,65 =2,3; 2,3 = 2,3  ʚʝʨʥʦ; 

ʙ) 0,2 + 3Ŀ0,7 = 2,3;  2,3 = 2,3   ʚʝʨʥʦ; 

ʚ) 0,4 + 3Ŀ0,5 = 2,3;  1,9 = 2,3   ʥʝʚʝʨʥʦ; 

ʛ) 0,7 + 3Ŀ0,2 = 2,3;  1,3 = 2,3   ʥʝʚʝʨʥʦ. 

 

ɿʘʜʘʥʠʝ 7. 

 

  
ʈʝʰʝʥʠʝ.  

ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ  ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫ-

ʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ: 

( )

22

2

2

1
)( s

ps

ax

exf

--

= , ʛʜʝ ʘ ï ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, s - ʩʨʝʜʥʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ.  

 ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ:  ʘ = 7. 

 

ɿʘʜʘʥʠʝ 8. 

 
       ʇʦʷʩʥʝʥʠ.̫  

 ɺʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨ-

ʤʫʣʝ 
n

x
x iä= , ʪ.ʝ. ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʠʤ ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ ʧʨʠʟʥʘʢʘ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ (ʫʚʝʣʠʯʝʥʠʠ) ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʚ k  ʨʘʟ ʠ ʚʳʙʦ-

ʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʤʝʥʴʰʠʪʩʷ (ʫʚʝʣʠʯʠʪʩʷ) ʚ ʪʦ ʞʝ ʯʠʩʣʦ ʨʘʟ. 

ɿʘʜʘʥʠʝ 9. 
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ʈʝʰʝʥʠʝ.  

ʅʝʩʤʝʱʝʥʥʘʷ ʦʮʝʥʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʨʘʚʥʘ ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜ-

ʥʝʡ  ( ).)(
ʚ

xXM = .  ä

=

=
n

k
kʚ

x
n

x
1

1
, ʛʜʝ ʧ ʯʠʩʣʦ ʠʟʤʝʨʝʥʠʡ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʩʣʫʯʘʝ ( ) 812965
4

1
=+++=

ʚ
x . 

ɿʘʜʘʥʠʝ 10. 

  
 

ʈʝʰʝʥʠʝ. 

 ʅʝʩʤʝʱʝʥʥʘʷ ʠʣʠ ʠʩʧʨʘʚʣʝʥʥʘʷ ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 
b

D
n

n
S

1

2

-
= .  

 ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ .484440
10

112 ==S  

 

 

ɿʘʜʘʥʠʝ 11. 

  
 

ʇʦʷʩʥʝʥʠ.̫ 

 ʂʦʥʢʫʨʠʨʫʶʱʝʡ ʥʘʟʳʚʘʝʪʩʷ ʛʠʧʦʪʝʟʘ 
1

H , ʢʦʪʦʨʘʷ ʧʨʦʪʠʚʦʨʝʯʠʪ  

ʛʠʧʦʪʝʟʝ 
0

H . 

 ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʛʠʧʦʪʝʟʝ 0,5p:
0
=H  ʧʨʦʪʠʚʦʨʝʯʠʪ ʪʦʣʴʢʦ  

 ʛʠʧʦʪʝʟʘ 0,5p:
1
¸H . 
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ɿʘʜʘʥʠʝ 12. 
 

  
ʈʝʰʝʥʠʝ. 

ɺʳʙʦʨʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

xyyxʚ
r rr Ö°= ,  

ʛʜʝ 
yx
r  ʠ 

xy
r  - ʚʳʙʦʨʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ. 

ɿʥʘʢ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʝʪ ʩʦ ʟʥʘʢʘʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʨʝʛʨʝʩʩʠʠ.  

 ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ:  y = 4,4 -2,2x =-2,2x + 4,4,  ʪ.ʝ.  02,2 <Ý-=
ʚyx

rr . 

ɿʥʘʯʝʥʠʝ 
ʚ

r  ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʧʦ ʤʦʜʫʣʶ ʝʜʠʥʠʮʫ:  11 <<-
ʚ

r .  

ʊʦʛʜʘ 01 <<-
ʚ

r . ʕʪʦʤʫ ʫʩʣʦʚʠʶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʦʣʴʢʦ ʦʜʥʦ ʠʟ ʧʨʝʜʧʦʣʦʞʝʥ-

ʥʳʭ ʟʥʘʯʝʥʠʡ: -0,9. 
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ʇʈʀʃʆɾɽʅʀʗ 

 ʇʈʀʃʆɾɽʅʀɽ 1 

ʊʘʙʣʠʮʘ 1 

ɿʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʌ(ʭ)=ñ
-x z

dz
0

2

2

2

1
?

p
 

ʭ F(x) ʭ F(x) ʭ F(x) ʭ F(x) 
0,00 

0,01 

0,02 

0,03 

0,04 

0,05 

0, 06 

0,07 

0,08 

0,09 

0, 10 

0, 11 

0, 12 

0, 13 

0, 14 

0, 15 

0, 16 

0, 17 

0, 18 

0, 19 

0,20 

0,21 

0,22 

0,23 

0,24 

0,25 

0,26 

0,27 

0,28 

0,29 

0,30 

0,31 

0, 32 

0,33 

0,34 

0,33 

0, 36 

0,37 

0,38 

0,39 

 

0,0000 

0,0040 

0, 0080 

0,0120 

0,0160 

0,0199 

0,0239 

0,0279 

0,0319 

0,0359 

0,0398 

0,0438 

0,0478 

0,0517 

0,0557 

0,0599 

0,0636 

0,0675 

0,0714 

0,0753 

0,0793 

0,0832 

0,0871 

0,0910 

0,0948 

0,0987 

0,1026 

0,1064 

0,1103 

0,1141 

0,1179 

0,1217 

0,1255 

0,1293 

0,1331 

0,1368 

0,1406 

0,1443 

0,1480 

0,1517 

 

0,40 

0,41 

0,42 

0,43 

0,44 

0,45 

0,46 

0,47 

0,48 

0,49 

0,50 

0,51 

0,52 

0,53 

0,54 

0,55 

0,56 

0,57 

0,58 

0, 59 

0,60 

0,61 

0,62 

0,63 

0,64 

0,65 

0,66 

0,67 

0,68 

0,69 

0,70 

0,71 

0,72 

0,73 

0,74 

0,75 

0,76 

0,77 

0,78 

0,79 

 

0,1554 

0,1591 

0,1628 

0,1664 

0,1700 

0,1736 

0,1772 

0,1808 

0,1844 

0,1879 

0,1915 

0,1950 

0,1985 

0,2019 

0,2054 

0,2088 

0,2123 

0,2157 

0,2190 

0,2224 

0,2257 

0,2291 

0,2324 

0,2357 

0,2389 

0,2422 

0,2454 

0,2486 

0,2517 

0,2549 

0,2580 

0,2611 

0,2642 

0,2673 

0,2703 

0,2734 

0,2764 

0,2794 

0,2823 

0,2852 

 

0,80 

0,81 

0,82 

0, 83 

0, 84 

0,85 

0,86 

0,87 

0,88 

0,89 

0,90 

0,91 

0, 92 

0,93 

0,94 

0,95 

0,96 

0,97 

0,98 

0,99 

1,00 

1,01 

1,02 

1,03 

1,04 

1,05 

1,06 

1,07 

1,08 

1,09 

1,10 

1,11 

1,12 

1,13 

1,14 

1,15 

1,16 

1,17 

1,18 

1,19 

 

0,2881 

0,2910 

0,2939 

0,2967 

0,2995 

0,3023 

0,3051 

0,3078 

0,3106 

0,3133 

0,3159 

0,3186 

0,3212 

0,3238 

0,3264 

0,3289 

0,3315 

0,3340 

0,3365 

0,3389 

0,3413 

0,3438 

0,3461 

0,3485 

0,3508 

0,3531 

0,3554 

0,3577 

0,3599 

0,3621 

0,3643 

0,365 

0,3686 

0,3708 

0,3729 

0,3749 

0,3770 

0,3790 

0,3810 

0,3830 

 

1,20 

1,21 

1,22 

1,23 

1, 24 

1,25 

1,26 

1,27 

1,28 

1,29 

1,30 

1,31 

1,32 

1,33 

1,34 

1,35 

1,36 

1,37 

1,38 

1,39 

1,0 

1,41 

1,42 

1,43 

1,44 

1,45 

1,46 

1,47 

1,48 

1,49 

1,50 

1,51 

1,52 

1,53 

1,54 

1,55 

1,56 

1,57 

1,58 

1,59 

 

0,3849 

0,3869 

0,3883 

0,3907 

0,3925 

0,3944 

0,3962 

0,3980 

0,3997 

0,4015 

0,4032 

0,4049 

0,4066 

0,4082 

0,4099 

0,4115 

0,4131 

0,4147 

0,4162 

0,4177 

0,4192 

0,4207 

0,4222 

ʦ,4236 

0,4251 

0,4265 

0,4279 

0,4292 

0,4306 

0,4319 

0,4332 

0,4345 

0,4357 

0,4370 

0,4382 

0,4394 

0,4406 

0,4418 

0,4429 

0,4441 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 

 

ʭ ʌ(ʭ) ʭ ʌ(ʭ) ʭ ʌ(ʭ) ʭ ʌ(ʭ) 

1,60 

1,61 

1,62 

1,6ɿ 

1,64 

1,65 

1,66 

1,67 

1,68 

1,69 

1,70 

1,71 

1,72 

1,73 

1,74 

1,75 

1,76 

1,77 

1,78 

1,79 

1,80 

1,81 

1,82 

1,83 

1,84 

 

0,4452 

0,446ɿ 

0,4474 

0,4484 

0,4495 

0,4505 

0,4515 

0,4525 

0,4535 

0,4545  

0,4554 

0,4564 

0,4573 

0,4582 

0,4591 

0,4599 

0,4608 

0,4616 

0,4625 

0,46ɿɿ 

0,4641 

0,4649 

0,4656 

0,4664 

0,4671 

 

1, 85 

1,86 

1,87 

1,88 

1,89 

1,90 

1,91 

1,92 

1,93 

1,94 

1,95 

1,96 

1,97 

1,98 

1,99 

2,00 

2,02 

2,04 

2,06 

2,08 

2,10 

2,12 

2,14 

2,16 

2,18 

 

0,4678 

0,4686 

0,4693 

0,4699 

0,4706 

0,4713 

0,4719 

0,4726 

0,4732 

0,4738 

0,4744 

0,4750 

0,4756 

0,4761 

0,4767 

0,4772 

0,4783 

0,4793 

0,4803 

0,4812 

0,4821 

0,4830 

0,4838 

0,4846 

0,4854 

 

2,20 

2,22 

2,24 

2,26 

2,28 

2,30 

2,32 

2,34 

2,36 

2,38 

2,40 

2,42 

2,44 

2,46 

2,48 

2,50 

2,52 

2,54 

2,56 

2,58 

2,60 

2,62 

2,64 

2,66 

2,68 

 

0,4861 

0,4868 

0,4875 

0,4881 

0,4887 

0,4893 

0,4898 

0,4904 

0,4909 

0,4913 

0,4918 

0,4922 

0,4927 

0,4931 

0,4934 

0,4938 

0,4941 

0,4945 

0,4948 

0,4951 

0,4953 

0,4956 

0,4959 

0,4961 

0,4963 

 

2,70 

2,72 

2,74 

2,76 

2,78 

2,80 

2,82 

2,84 

2,86 

2,88 

2,90 

2,92 

2,94 

2,96 

2,98 

3,00 

3,20 

3,40 

3,60 

3,80 

3,00 

3,50 

3,00 

 

0,4965 

0,4967 

0,4969 

0,4971 

ʆ,4973 

0,4974 

0,4976 

0,4977 

0,4979 

0,4980 

0,4981 

0,4982 

0,4984 

0,4985 

0,4986 

0,49865 

0,49931 

0,49966 

0,499841 

0,499928 

0,499968 

0,499997 

0,499999 
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 ʊʘʙʣʠʮʘ 2  

ɿʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ 
p

j
2

1
)( =x 2

2x
-

?  

ʭ 0 1 2 3 4 5 6 7 8 9 
0,0 

0,1 

0,2 

0,3 

0,4 

0,5 

0,6 

0,7 

0,8 

0,9 

1,0 

1,1 

1,2 

1,3 

1,4 

1,5 

1,6 

1,7 

1,8 

1,9 

2,0 

2,1 

2,2 

2,3 

2,4 

2,5 

2,6 

2,7 

2,8 

2,9 

3,0 

3,1 

3,2 

3, 3 

3,4 

3,5 

3,6 

3,7 

3,6 

3,9 

0,3989 

3970 

3910 

3814 

3683 

3521 

3332 

3123 

2897 

2661 

0,2420 

2179 

1942 

1714 

1497 

1295 

1109 

0940 

0790 

0656 

0,0540 

0440 

0355 

0283 

0224 

0175 

0136 

0104 

0079 

0060 

0,0044 

0033 

0024 

0017 

0012 

0009 

0006 

0004 

0003 

0002 

3989 

3965 

3902 

3802 

3668 

3503 

3312 

3101 

2874 

2637 

2396 

2155 

1919 

1691 

1476 

1276 

1092 

0925 

0775 

0644 

0529 

0431 

0347 

0277 

0219 

0171 

0132 

0101 

0077 

0058 

0043 

0032 

0023 

0017 

0012 

0008 

0006 

0004 

0003 

0002 

3989 

3961 

3894 

3790 

3653 

3485 

3292 

3079 

2850 

2613 

2371 

2131 

1895 

1669 

1456 

1257 

1074 

0909 

0761 

0632 

0519 

0422 

0339 

0270 

0213 

0167 

0129 

0199 

0075 

0056 

0042 

0031 

0022 

0016 

0012 

0008 

0006 

0004 

0003 

0002 

3988 

3956 

3885 

3778 

3637 

3467 

3271 

3056 

2827 

2589 

2347 

2107 

1872 

1647 

1435 

1238 

1057 

0893 

0748 

0620 

0508 

0413 

0332 

0264 

0208 

0163 

0126 

0096 

0073 

0055 

0040 

0030 

0022 

0016 

0011 

0008 

0005 

0004 

0003 

0002 

3986 

3051 

3876 

3765 

3621 

3448 

3251 

3034 

2803 

2565 

2323 

2083 

1849 

1626 

1415 

1219 

1040 

0878 

0734 

0608 

0498 

0404 

0325 

0258 

0203 

0158 

0122 

0093 

0071 

0053 

0039 

0029 

0021 

0015 

0011 

0008 

0005 

0004 

0003 

0002 

3984 

3945 

3867 

3752 

3605 

3429 

3230 

3011 

2780 

2541 

2299 

2059 

1826 

1604 

1394 

1200 

1023 

0863 

0721 

0596 

0488 

0396 

0317 

0252 

0198 

0154 

0119 

0091 

0069 

0051 

0038 

0028 

0020 

0015 

0010 

0007 

0005 

0004 

0002 

0002 

3982 

3939 

3857 

3739 

3589 

3410 

3209 

2989 

2756 

2516 

2275 

2036 

1804 

1582 

1374 

1182 

1006 

0848 

0707 

0584 

0478 

0387 

0310 

0246 

0194 

0151 

0116 

0088 

0067 

0050 

0037 

0027 

0020 

0014 

0010 

0007 

0005 

0003 

0002 

0002 

3980 

3932 

3847 

3726 

3572 

3391 

3187 

2966 

2732 

2492 

2251 

2012 

1781 

1561 

1354 

1163 

0989 

0833 

0694 

0573 

0468 

0379 

0303 

0241 

0189 

0147 

0112 

0086 

0065 

0048 

0036 

0026 

0019 

0014 

0010 

0007 

0005 

0003 

0002 

0002 

3977 

3925 

3836 

3712 

3555 

3372 

3166 

2943 

2709 

2468 

2227 

1989 

1758 

1539 

1334 

1145 

0973 

0818 

0681 

0562 

0459 

0371 

0297 

0235 

0184 

0143 

0110 

0084 

0063 

0047 

0035 

0025 

0018 

0013 

0009 

0007 

0005 

0003 

0002 

0001 

3973 

3918 

3825 

3697 

3538 

3352 

3144 

2920 

2685 

2444 

2203 

1965 

1736 

1518 

1315 

1127 

0957 

0804 

0669 

0551 

0449 

0363 

0290 

0229 

0180 

0139 

0107 

0081 

0061 

0046 

0034 

0025 

0018 

0013 

0009 

0006 

0004 

0003 

0002 

0001 
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   ʊʘʙʣʠʮʘ 3 

                         ɿʥʘʯʝʥʠʷ tɔ=t(ɔ, n) 
 

 

n 

ɔ  

n 

ɔ 

0,95 0,99 0,999 0,95 0,99 0,999 

5  

6  

7  

8  

9  

10  

11  

12  

13  

14  

15  

16  

17  

18  

19  

2,78  

2,57  

2,45  

2,37  

2,31  

2,26  

2,23  

2,20  

2,18  

2,16  

2,15  

2,13  

2,12  

2,11  

2,10  

4,60  

4,03  

3,71  

3,50  

3,36  

3,25  

3,17  

3,11  

3,06  

3,01  

2,98  

2,95  

2,92  

2,90  

2,88  

8,61  

6,86  

5,96  

5,41  

5,04  

4,78  

4,59  

4,44  

4,32  

4,22  

4,14  

4,07  

4,02  

3,97  

3,92  

20 

25 

30 

35 

40 

45 

50 

60 

70 

80 

90 

100 

120 

Ð 

2,09 3  

2,064  

2,045  

2,032  

2,023  

2,016  

2,009  

2,001  

1,996  

1,001  

1,987  

1,984  

1,980  

1,960  

2,861  

2,797  

2,756  

2,720  

2,708  

2,692  

2,679  

2,662  

2,649  

2,640  

2,633  

2,627  

2,617  

2,576  

3,883  

3,745  

3,659  

3,600  

3,558  

3,527  

3,502  

3,464  

3,439  

3,418  

3,403  

3,392  

3,374  

3,291  
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               ʊʘʙʣʠʮʘ 4 

         ʂʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɢ
2
  

 

ʏʠʩʣʦ 

ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ  

k 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ Ŭ 

0,01 0,025 0,05 0,95 0,975 0,99 

        1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

16 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

     30 

6,6 

9,2 

11,3 

13,3 

15,1 

16,8 

18,5 

20,1 

21,7 

23,2 

24,7 

26,2 

27,7 

29,1 

30,6 

32,0 

33,4 

34,8 

36,2 

37,6 

38,9 

40,3 

41,6 

43,0 

44,3 

45,6 

47,0 

48,3 

49,6 

    50,9 

5,0 

7,4 

9,4 

11,1 

12,8 

14,4 

16,0 

17,5 

19,0 

20,5 

21,9 

23,3 

24,7 

26,1 

27,5 

28,8 

30,2 

31,5 

32,9 

34,2 

35,5 

36,8 

38,1 

39,4 

40,6 

41,9 

43,2 

44,5 

45,7 

   47,0 

3,8 

6,0 

7,8 

9,5 

11,1 

12,6 

14,1 

15,5 

16,9 

18,3 

19,7 

21,0 

22,4 

23,7 

25,0 

26,3 

27,6 

28,9 

30,1 

31,4 

32,7 

33,9 

35,2 

36,4 

37,7 

38,9 

40,1 

41,3 

42,6 

   43,8 

 0,0039 

0,103 

0,352 

0,711 

1,15 

1,64 

2,17 

2,73 

3,33 

3,94 

4,57 

5,23 

5,89 

6,57 

7,26 

7,96 

8,67 

9,39 

10,1 

10,9 

11,6 

12,3 

13,1 

13,8 

14,6 

15,4 

16,2 

16,9 

17,7 

 18,5 

0,00098 

0,051 

0,216 

0,484 

0,831 

1,24 

1,69 

2,18 

2,70 

3,25 

3,82 

4,40 

5,01 

5,63 

6,26 

6,91 

7,56 

8,23 

8,91 

9,59 

10,3 

11,0 

11,7 

12,4 

13,1 

13,8 

14,6 

15,3 

16,0 

16,8 

0,00016 

0,020 

0,115 

0,297 

0,554 

0,872 

1,24 

1,65 

2,09 

2,56 

3,05 

3,57 

4,11 

4,66 

5,23 

5,81 

6,41 

7,01 

7,63 

8,26 

8,90 

9,54 

10,2 

10,9 

11,5 

12,2 

12,9 

13,6 

14,3 

15,0 
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ʇʈʀʃʆɾɽʅʀɽ 2 
                         ɺʘʨʠʘʥʪ ˉ1 

 ʆʙʩʣʝʜʫʝʪʩʷ ʞʠʚʘʷ ʤʘʩʩʘ  ʠʥʜʝʡʢʠ, ʢʛ: 

4,8 6,6 6,5 6,8 7,5 

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

6,3 6,5 7,3 5,9 8,0 

5,5 7,1 4,9 6,9 6,0 

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

 

                      ɺʘʨʠʘʥʪ ˉ2 

 ʆʙʩʣʝʜʫʝʪʩʷ ʞʠʚʘʷ ʤʘʩʩʘ  ʛʫʩʝʡ, ʢʛ: 

5,6 6,0 5,5 5,7 6,2 

5,9 6,2 5,8 5,2 5,9 

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

5,9 5,7 5,8 5,9 5,8 

5,6 5,8 5,6 6,0 6,1 

 

                      ɺʘʨʠʘʥʪ ˉ3 

ʆʙʩʣʝʜʫʝʪʩʷ ʞʠʚʘʷ ʤʘʩʩʘ  ʛʫʩʳʥʴ ʧʦʨʦʜʳ çʂʠʪʘʡʩʢʘʷè, ʢʛ: 

4,1 4,2  4,3 4,1 4,0 

4,2 4,2 3,9 4,4 4,2 

4,0 4,3 4,1 4,3 4,5 

4,2 4,2 4,4 4,0 4,2 

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

 

                     ɺʘʨʠʘʥʪ ˉ4 

ʆʙʩʣʝʜʫʝʪʩʷ ʞʠʚʘʷ ʤʘʩʩʘ  ʢʫʨ ʧʦʨʦʜʳ çʃʠʚʝʥʩʢʘʷè, ʢʛ: 

2,5 2,9 2,7 3,1 2,8 

2,9 3,0 2,8 3,3 3,1 

2,8 2,3 3,2 3,0 3,5 

2,6 2,9 2,6 2,4 2,9 

3,0 3,2 2,8 2,7 3,0 

 

                     ɺʘʨʠʘʥʪ ˉ5 

ʆʙʩʣʝʜʫʝʪʩʷ ʞʠʚʘʷ ʤʘʩʩʘ  ʩʚʠʥʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʨʘʩʧʣʦʜʘ ʚ 3 ʤʝʩʷʮʘ, ʢʛ: 

28,5 26,0 27,5 29,7 26,1 

26,5 27,3 28,7 25,6 27,8 

27,2 28,6 25,0 28,0 28,8 

29,4 26,8 27,4 28,2 25,8 

27,6 27,6 28,4 25,6 27,6 

 

                    ɺʘʨʠʘʥʪ ˉ6 

ʆʙʩʣʝʜʫʝʪʩʷ ʞʠʚʘʷ ʤʘʩʩʘ  ʧʝʪʫʭʦʚ ʧʦʨʦʜʳ çʃʝʛʛʦʨʥè, ʢʛ: 

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

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

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

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

2,8 2,7 2,6 2,7 2,9 
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                  ɺʘʨʠʘʥʪ ˉ7 

ʆʙʩʣʝʜʫʝʪʩʷ ʞʠʚʘʷ ʤʘʩʩʘ  ʛʦʣʫʙʝʡ, ʢʛ: 

0,8 0,9 0,8 0,7 1,0 

0,9 1,0 0,9 0,8 1,1 

1,2 0,6 1,1 1,0 0,8 

0,8 1,0 0,9 0,7 0,9 

1,1 0,9 0,8 0,9 1,0 

 

 

                     ɺʘʨʠʘʥʪ ˉ8 

ʆʙʩʣʝʜʫʝʪʩʷ ʷʡʮʝʥʦʩʢʦʩʪʴ ʛʫʩʝʡ ʧʦʨʦʜʳ çɻʦʨʴʢʦʚʩʢʘʷè ʟʘ ʧʝʨʠʦʜ ʷʡʮʝʢʣʘʜʢʠ: 

52 48 46 50 44 

48 50 44 46 42 

42 46 48 50 44 

48 52 46 48 42 

46 46 48 44 48 

 

                    ɺʘʨʠʘʥʪ ˉ9 

ʆʙʩʣʝʜʫʝʪʩʷ ʷʡʮʝʥʦʩʢʦʩʪʴ ʢʫʨ ʤʷʩʦ-ʷʠʯʥʳʭ ʧʦʨʦʜ ʟʘ 1 ʤʝʩʷʮ ʷʡʮʝʢʣʘʜʢʠ: 

14 12 14 18 14 

16 14 16 20 16 

10 16 16 14 18 

16 14 12 18 16 

12 20 16 14 16 

 

                     ɺʘʨʠʘʥʪ ˉ10 

ʆʙʩʣʝʜʫʝʪʩʷ ʷʡʮʝʥʦʩʢʦʩʪʴ ʮʝʩʘʨʦʢ ʟʘ ʤʝʩʷʮ ʷʡʮʝʢʣʘʜʢʠ: 

18 19 21 18 19 

19 20 20 20 22 

20 19 17 19 21 

17 18 22 17 20 

20 21 19 20 18 

 

                     ɺʘʨʠʘʥʪ ˉ11 

ʆʙʩʣʝʜʫʝʪʩʷ ʷʡʮʝʥʦʩʢʦʩʪʴ ʢʫʨ ʷʠʯʥʳʭ ʧʦʨʦʜ ʟʘ ʤʝʩʷʮ ʷʡʮʝʢʣʘʜʢʠ: 

19 22 20 21 20 

21 18 23 21 22 

17 21 20 19 24 

22 23 21 22 20 

20 19 22 18 21 

 

                     ɺʘʨʠʘʥʪ ˉ12 

ʆʙʩʣʝʜʫʝʪʩʷ ʷʡʮʝʥʦʩʢʦʩʪʴ ʧʝʨʝʧʝʣʦʢ ʟʘ ʤʝʩʷʮ ʷʡʮʝʢʣʘʜʢʠ: 

25 24 23 27 26 

23 25 26 25 26 

26 22 25 24 23 

25 26 26 25 26 

26 24 25 24 25 
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                      ɺʘʨʠʘʥʪ ˉ13 

ʆʙʩʣʝʜʫʝʪʩʷ ʷʡʮʝʥʦʩʢʦʩʪʴ ʛʫʩʝʡ ʧʦʨʦʜʳ çʂʠʪʘʡʩʢʘʷè ʟʘ ʧʝʨʠʦʜ ʷʡʮʝʢʣʘʜʢʠ: 

47 49 45 49 47 

51 47 51 47 55 

49 53 53 45 49 

53 49 47 49 51 

55 45 51 43 47 

 

                      ɺʘʨʠʘʥʪ ˉ14 

ʆʙʩʣʝʜʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʩʚʝʢʣʳ ʥʘ 1 ʢʚ.ʤ ʧʦʩʝʚʘ: 

8 9 12 9 8 

7 9 11 10 8 

6 8 9 9 7 

10 9 10 9 9 

8 9 12 8 9 

 

 

                       ɺʘʨʠʘʥʪ ˉ15 

ʆʙʩʣʝʜʫʝʪʩʷ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʛʣʫʙʠʥʘ ʚʩʧʘʰʢʠ 25-27 ʩʤ: 

17 18 20 18 21 

18 20 21 23 18 

20 20 21 18 21 

17 21 21 20 16 

20 16 18 20 20 

 

                      ɺʘʨʠʘʥʪ ˉ16 

ʆʙʩʣʝʜʫʝʪʩʷ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʧʦ ʟʷʙʠ: 

25 17 22 19 25 

17 22 19 22 27 

19 25 17 22 25 

22 27 13 19 13 

27 19 22 17 19 

 

                    ɺʘʨʠʘʥʪ ˉ17 

ʆʙʩʣʝʜʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ ʩ ʦʜʥʦʛʦ ʢʫʩʪʘ: 

9 7 8 9 10 

7 10 7 12 9 

7 9 9 7 9 

9 8 10 10 8 

9 11 8 8 12 
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    ʇʈʀʃʆɾɽʅʀɽ 3 

 
ɺʘʨʠʘʥʪ ˉ1. 

Y 
X
 10 15 20 25 30 35 ny 

15 6 4 - - - - 10 

25 - 6 8 - - - 14 

35 - - - 21 2 5 28 

45 - - - 4 12 6 22 

55 - - - - 1 5 6 

nx 6 10 8 25 15 16 80 

 

ɺʘʨʠʘʥʪ ˉ2. 

Y 
X
 20 25 30 35 40 45 ny 

105 - - 4 2 1 - 7 

115 2 1 - 3 8 5 19 

125 - 4 2 1 - 3 10 

135 3 2 10 - 3 2 20 

145 1 3 - 8 - 2 14 

nx 6 10 16 14 12 12 70 

 

ɺʘʨʠʘʥʪ ˉ3 

Y 
X
 15 20 25 30 35 40 ny 

5 4 2 - - - - 6 

10 - 6 4 2 - - 12 

15 - - 6 45 2 - 53 

20 - - 2 8 6 - 16 

25 - - - 4 7 4 15 

nx 4 8 12 59 15 4 102 

 

ɺʘʨʠʘʥʪ ˉ4. 

Y 
X
 10 15 20 25 30 35 ny 

15 6 4 - - - - 10 

25 - 6 8 - - - 14 

35 - - - 20 2 5 27 

45 - - - 5 12 6 23 

55 - - - - 1 5 6 

nx 6 10 8 25 15 16 80 

 

 

ɺʘʨʠʘʥʪ ˉ5. 

Y 
X
 10 15 20 25 30 35 ny 

10 2 4 - 8 4 10 28 

30 - 4 7 - 5 1 17 

50 3 2 5 10 - - 20 

70 2 - 4 6 5 - 17 

90 - 3 5 6 - 4 18 

nx 7 13 21 30 14 15 100 

 

ɺʘʨʠʘʥʪ ˉ6 

Y 
X
 5 10 15 20 25 30 ny 

80 5 1 - 4 7 - 17 

100 - 2 6 5 - 4 17 

120 3 - 4 - 5 6 18 

140 - 10 - 2 3 5 20 

160 3 - 4 8 2 4 21 

nx 11 13 14 19 17 19 93 
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ɺʘʨʠʘʥʪ ˉ7. 

Y 
X
 12 17 22 27 32 37 ny 

105 - 4 - 3 - - 7 

115 2 3 1 - 10 - 16 

125 3 - 5 1 - 4 13 

135 - - - 8 2 1 11 

145 1 2 - - - - 3 

nx 6 9 6 12 12 5 50 

 

ɺʘʨʠʘʥʪ ˉ8. 

Y 
X
 10 15 20 25 30 35 ny 

14 - - 4 2 1 - 7 

24 2 1 - 3 8 5 19 

34 - 4 2 1 - 3 10 

44 3 2 10 - 3 2 20 

54 1 3 - 9 - 1 14 

nx 6 10 16 15 12 11 70 

 

 

 

  

ɺʘʨʠʘʥʪ ˉ9. 

Y 
X
 10 15 20 25 30 35 ny 

14 1 5 - 7 - 4 17 

24 2 - 4 - 6 5 17 

34 - 3 5 4 6 - 18 

44 10 - 2 3 - 5 20 

54 2 4 - 4 8 10 28 

nx 15 12 11 18 20 24 100 

  

ɺʘʨʠʘʥʪ ˉ10. 

Y 
X
 30 40 50 60 70 80 ny 

200 1 2 - - - 40 43 

220 - - - 28 30 - 58 

240 5 - 34 30 - - 69 

250 - - 22 - - 8 30 

260 70 50 - 10 - - 130 

nx 76 52 56 68 30 48 330 

 

ɺʘʨʠʘʥʪ ˉ11. 

Y 
X
 55 62 69 76 83 90 ny 

200 - 2 - - - 10 12 

220 - 3 - - 15 - 18 

240 - - 5 25 8 - 38 

260 8 11 - - 2 - 21 

280 5 - - - - 2 7 

nx 13 16 5 25 25 12 96 

 

ɺʘʨʠʘʥʪ ˉ12. 

Y 
X
 45 50 55 60 65 70 ny 

250 1 2 - - - 40 43 

260 - - - 7 30 - 37 

270 5 - 25 30 - - 60 

280 - - 22 - - 8 30 

300 70 50 - 10 - - 130 

nx 76 52 47 47 30 48 300 

 




