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ɺɺɽɼɽʅʀɽ 

ʉʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʘʢʪʠʯʝ-

ʩʢʠʝ ʥʘʚʳʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʙʘʢʘʣʘʚʨʦʚ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ.  

ʇʦʩʦʙʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʪʫʜʝʥʪʘʤʠ ʪʘʢʞʝ ʜʣʷ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ.  

ɺ ʧʦʩʦʙʠʝ ʚʢʣʶʯʝʥʳ ʪʠʧʦʚʳʝ ʟʘʜʘʯʠ ʧʦ ʚʩʝʤ ʨʘʟʜʝʣʘʤ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʠʭ ʨʝ-

ʰʝʥʠʷ. ɺ ʢʘʞʜʦʤ ʧʘʨʘʛʨʘʬʝ ʧʨʠʚʦʜʷʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʝ ʩʚʝʜʝʥʠʷ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ 

ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ. ʇʨʠʚʝʜʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦ-

ʚʝʨʢʠ, ʟʘʜʘʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ʂʘʞʜʦʝ 

ʟʘʜʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ 30 ʚʘʨʠʘʥʪʦʚ ʟʘʜʘʯ.  

ɺ ʧʨʠʣʦʞʝʥʠʠ ʜʘʥʳ ʦʩʥʦʚʥʳʝ ʩʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ, ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ.  

ʇʦʩʦʙʠʝ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ.  

 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʦʡ (ʄʉ) ʥʘʟʳʚʘʝʪʩʷ ʨʘʟʜʝʣ 

ʤʘʪʝʤʘʪʠʢʠ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʡ ʤʝʪʦʜʳ ʩʙʦʨʘ, ʦʧʠʩʘʥʠʷ ʠ ʘʥʘʣʠʟʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʩʫ-

ʱʝʩʪʚʫʶʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʤʝʪʦʜʳ ʠ ʧʦʥʷʪʠʷ 

ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʄʝʪʦʜʳ ʄʉ ʥʦʩʷʪ ʘʙʩʪʨʘʢʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʧʨʠʤʝʥʠʤʳ ʚ ʣʶʙʳʭ ʢʦʥʢʨʝʪʥʳʭ ʥʘʫʢʘʭ, ʪʝʭʥʠʢʝ, ʵʢʦʥʦʤʠʢʝ, ʠʩ-

ʧʦʣʴʟʫʪʁʩʷ ʚ ʟʘʜʘʯʘʭ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠ ʢʦʥʪʨʦʣʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʪ.ʜ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʄʉ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

ʉʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ, ʛʨʫʧʧʠʨʦʚʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʭ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʝʥʠʡ ʠʣʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ.  

Ê ʧʨʠʙʣʠʞʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ ʧʦ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʡ ʯʘʩʪʦʪʝ; 
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Ê ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦ 

ʨʷʜʫ ʝʝ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ; 

Ê ʦʮʝʥʠʚʘʥʠʝ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʣʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ; 

Ê ʧʨʦʚʝʨʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ; 

Ê ʦʧʨʝʜʝʣʝʥʠʝ ʵʤʧʠʨʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳ-

ʤʠ, ʦʧʠʩʳʚʘʶʱʠʤʠ ʩʣʫʯʘʡʥʦʝ ʷʚʣʝʥʠʝ, ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ  ʩʪʘʪʠʩʪʠʢʘ  ʚʦʟʥʠʢʣʘ ʚ XVIII  ʚʝʢʝ ʚ ʨʘʙʦʪʘʭ 

ʗ. ɹʝʨʥʫʣʣʠ, ʇ. ʃʘʧʣʘʩʘ, ʂ. ʇʠʨʩʦʥʘ, ʂ. ɻʘʫʩʩʘ, ʇʫʘʩʩʦʥʘ. ɺʘʞʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʈ. ʌʠʰʝʨʦʤ, ɻ. ʂʨʘʤʝʨʦʤ, ʖ. ʅʝʡʤʦ-

ʥʦʤ. ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚʥʝʩʣʠ 

ʨʫʩʩʢʠʝ ʤʘʪʝʤʘʪʠʢʠ ʇ.ʃ. ʏʝʙʳʰʝʚ, ɸ.ʄ. ʃʷʧʫʥʦʚ, ɸ.ʄ. ʂʦʣʤʦʛʦ-

ʨʦʚ, ɹ.ɺ. ɻʥʝʜʝʥʢʦ, ʄʘʨʢʦʚ ɸ.ɸ., ɹʝʨʥʰʪʝʡʥ ʉ.ʅ. ʠ ʜʨ.    

ɺ ʈʦʩʩʠʠ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʧʨʠʤʝʥʝʥʠʠ ʢ 

ʜʝʤʦʛʨʘʬʠʠ ʠ ʩʪʨʘʭʦʚʦʤʫ ʜʝʣʫ ʨʘʟʚʠʚʘʣ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʚʝʨʦʷʪ-

ʥʦʩʪʝʡ ɺ.ʗ.ɹʫʥʷʢʦʚʩʢʠʡ (1846 ʛ.). ʈʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʘʣʴ-

ʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʠʤʝʣʠ ʨʘʙʦʪʳ ʨʫʩ-

ʩʢʦʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʰʢʦʣʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 

19 ï ʥʘʯʘʣʘ 20 ʚʝʢʦʚ. 
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ɻʃɸɺɸ 1  

  ɺʓɹʆʈʂʀ ʀ ʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ  

1.1. ɻɽʅɽʈɸʃʔʅɸʗ ʉʆɺʆʂʋʇʅʆʉʊʔ ʀ ɺʓɹʆʈʂɸ 

        ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ  ʠʩʩʣʝʜʦʚʘʥʠʷ  ʟʘʜʘʯʘ ʯʘʩʪʦ ʩʦ-

ʩʪʦʠʪ ʚ  ʠʟʫʯʝʥʠʠ ʦʙʲʝʢʪʦʚ ʠ ʷʚʣʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʣʠ ʢʦ-

ʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʵʪʦʪ ʦʙʲʝʢʪ.  ʇʨʠ ʨʝʰʝʥʠʠ 

ʵʪʦʡ ʟʘʜʘʯʠ ʤʦʞʥʦ ʦʙʩʣʝʜʦʚʘʪʴ ʢʘʞʜʳʡ ʠʟ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʫʝʤʦʡ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʯʘʩʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ, ʠ   ʧʦ-

ʵʪʦʤʫ ʠʟ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʪʙʠʨʘʝʪʩʷ  ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʟʫʯʝʥʠʶ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʄʥʦʞʝʩʪʚʦ ʠʟʤʝʨʝʥʥʳʭ (ʥʘʙʣʶʜʝʥʥʳʭ) ʟʥʘʯʝ-

ʥʠʡ nxxx ...,,, 21  ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ (ʉɺ) X ʥʘʟʳʚʘʝʪʩʷ  ʚrʙʦʨʢʦʡ. 

ʏʠʩʣʘ nxxx ...,,, 21  ʥʘʟʳʚʘʶʪʩʷ ʵʣʝʤʝʥʪʘʤʠ ʚʳʙʦʨʢʠ, ʘ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ n ï ʦʙʲʝʤʦʤ ʚʳʙʦʨʢʠ. 

ɺʳʙʦʨʢʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ n-ʤʝʨʥʦʡ ʪʦʯʢʠ ʠʣʠ ʚʝʢʪʦʨʘ: 

nxxx ...,,, 21 . 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʚʫʤʝʨʥʦʡ  ʉɺ (X, Y)  ʩʦʟʜʘʝʪʩʷ  ʜʚʫʤʝʨʥʘʷ  ʚʳʙʦʨ-

ʢʘ,  ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ  ʪʘʙʣʠʮʫ  ʠʣʠ  ʢʦʥʝʯʥʫʶ  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ  ʧʘʨ  

ʯʠʩʝʣ  nn yxyxyx ,...,,,,, 2211 . 

ʆʧʨʝʜʝʣʝʥʠʝ.  ɻʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ï ʵʪʦ ʩʦʚʦ-
ʢʫʧʥʦʩʪʴ ʦʙʲʝʢʪʦʚ, ʷʚʣʝʥʠʡ ʠʣʠ ʧʨʦʮʝʩʩʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦ-
ʜʠʪʩʷ ʚʳʙʦʨʢʘ.  

ʆʧʨʝʜʝʣʝʥʠʝ.  ɿʘʢʦʥ  ʨʘʩʧʨʝʜʝʣʝʥʠʷ  ʠʟʫʯʘʝʤʦʡ  ʩʣʫ-
ʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ X ʥʘʟʳʚʘʝʪʩʷ ʛʝʥʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʛʝʥʝʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ XF , 

ʛʝʥʝʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʪʘʙʣʠʮʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ 
ʜʠʩʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʠ ʪʘʢ ʜʘʣʝʝ. 

ɻʝʥʝʨʘʣʴʥʳʡ ʟʘʢʦʥ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʠʟʚʝʩʪʝʥ. ɽʛʦ ʠʟʫʯʘʶʪ. ɺ 
ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ ʍ ʫʜʦʙʥʦ ʦʙʦʟʥʘʯʘʪʴ ʩʠʤ-

ʚʦʣʦʤ XL .  
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ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ ʧʦ ʩʚʦʡʩʪʚʘʤ ʚʳʙʦʨʢʠ ʜʝʣʘʶʪ 
ʟʘʢʣʶʯʝʥʠʝ ʦ ʩʚʦʡʩʪʚʘʭ ʠʟʫʯʘʝʤʦʡ ʉɺ ʍ.  

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘʟʳ-
ʚʘʶʪʩʷ ʯʠʩʣʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ.  

ɺ ʪʘʢʦʡ ʩʭʝʤʝ ʚʳʙʦʨʢʘ nxxx ...,,, 21  ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʢʘʢ ʥʘʙʦʨ ʯʠʩʝʣ, ʩʣʫʯʘʡʥʦʡ ʚʳʙʨʘʥʥʳʭ ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʝ ʟʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ XL . 

ʇʨʦʮʝʩʩ ʩʦʩʪʘʚʣʝʥʠʷ ʚʳʙʦʨʢʠ ʥʘʟʳʚʘʝʪʩʷ ʚʳʙʦʨʦʤ. 
ʇʨʦʩʪʳʤ ʩʣʫʯʘʡʥʳʤ ʚʳʙʦʨʦʤ (ʧʨʦʩʪʝʡʰʝʡ ʚʳʙʦʨʢʦʡ) ʥʘ-

ʟʳʚʘʝʪʩʷ ʚʳʙʦʨ ʩ ʚʦʟʚʨʘʱʝʥʠʝʤ ʚ ʫʨʥʦʚʦʡ ʤʦʜʝʣʠ, ʢʦʛʜʘ ʠʟ ʢʦʥʝʯ-
ʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʚʳʙʠʨʘʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʠ ʨʘʚʥʦ-
ʚʝʨʦʷʪʥʦ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ɽʩʣʠ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʵʣʝʤʝʥʪ ʚʳʙʨʘʥ ʜʚʘʞʜʳ, ʪʦ ʦʥ ʫʯʠʪʳʚʘ-
ʝʪʩʷ ʦʜʠʥ ʨʘʟ.  

ʈʘʟʣʠʯʘʶʪ ʚʳʙʦʨʢʠ ʩ ʚʦʟʚʨʘʱʝʥʠʝʤ (ʧʦʚʪʦʨʥʳʝ) ʠ ʙʝʟ ʚʦʟ-
ʚʨʘʱʝʥʠʷ (ʙʝʩʧʦʚʪʦʨʥʳʝ). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʪʦʙʨʘʥʥʳʡ ʦʙʲʝʢʪ 
ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʛʝʥʝʨʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʝʨʝʜ ʠʟʚʣʝʯʝʥʠʝʤ ʩʣʝ-
ʜʫʶʱʠʭ, ʚʦ ʚʪʦʨʦʤ ʥʝ ʚʦʟʚʨʘʱʘʝʪʩʷ.  

ʇʨʦʩʪʳʤ ʙʝʩʧʦʚʪʦʨʥʳʤ ʦʪʙʦʨʦʤ ʥʘʟʳʚʘʝʪʩʷ ʚʳʙʦʨ ʙʝʟ 
ʚʦʟʚʨʘʱʝʥʠʷ ʦʪʦʙʨʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʦʙʱʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʧʨʦʩʪʦʡ ʩʣʫʯʘʡʥʳʡ 

ʚʳʙʦʨ. 

1.2.  ɺɸʈʀɸʎʀʆʅʅʓʁ ʀ ʉʊɸʊʀʉʊʀʏɽʉʂʀɽ ʈʗɼʓ 

ʇʫʩʪʴ ʜʘʥʘ ʥʝʢʦʪʦʨʘʷ ʛʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʍ, ʠʟ ʥʝʝ ʠʟ-

ʚʣʝʯʝʥʘ ʚʳʙʦʨʢʘ nxxx ...,,, 21 . 

ʆʧʨʝʜʝʣʝʥʠʝ. ɺʘʨʠʘʮʠʦʥʥʳʤ ʨʷʜʦʤ ʥʘʟʳʚʘʝʪʩʷ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʚʳʙʦʨʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʫʙʳʚʘʶ-
ʱʝʤ ʧʦʨʷʜʢʝ. ʆʜʠʥʘʢʦʚʳʝ ʵʣʝʤʝʥʪʳ ʧʦʚʪʦʨʷʶʪʩʷ.  

ɿʘʧʠʩʴ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ: 

nxxx ...,,, 21 , 

ʛʜʝ nxxx ...21 .  
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ʕʣʝʤʝʥʪʳ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ nixi ...,,, 21  ʥʘʟʳʚʘʶʪʩʷ 

ʧʦʨʷʜʢʦʚʳʤʠ ʩʪʘʪʠʩʪʠʢʘʤʠ ʠʣʠ ʚʘʨʠʘʥʪʘʤʠ. ʄʠʥʠʤʘʣʴʥʳʡ ʠ 
ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪʳ ʚʳʙʦʨʢʠ ʥʘʟʳʚʘʶʪʩʷ ʢʨʘʡʥʠʤʠ (ʵʢʩʪʨʝ-
ʤʘʣʴʥʳʤʠ) ʵʣʝʤʝʥʪʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ:  

1min xx , nxxmax . 

ʈʘʟʤʘʭʦʤ R ʠʣʠ ʰʠʨʦʪʦʡ ʚʳʙʦʨʢʠ ʥʘʟʳʚʘʝʪʩʷ 

minmax xxR . 

ʆʧʝʨʘʮʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ (ʧʨʠ-
ʟʥʘʢʘ ʚ ʥʝʫʙʳʚʘʶʱʝʤ ʧʦʨʷʜʢʝ) ʥʘʟʳʚʘʝʪʩʷ ʨʘʥʞʠʨʦʚʘʥʠʝʤ. 

ɺ ʜʠʩʢʨʝʪʥʦʤ ʚʘʨʠʘʮʠʦʥʥʦʤ ʨʷʜʝ ʤʦʛʫʪ ʠʤʝʪʴʩʷ ʦʜʠʥʘʢʦʚʳʝ 
ʵʣʝʤʝʥʪʳ. 

ɼʣʷ ʩʞʘʪʠʷ ʠ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦʢʘʟʳʚʘʝʪ-
ʩʷ ʧʦʣʝʟʥʳʤ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʜʠʩʢʨʝʪʥʦʛʦ ʚʘʨʠʘʮʠʦʥʥʦʛʦ 

ʨʷʜʘ. ʇʫʩʪʴ ʚ ʭʦʜʝ ʦʪʙʦʨʘ ʟʥʘʯʝʥʠʝ 1x  ʥʘʙʣʶʜʘʣʦʩʴ 1n  ʨʘʟ, 2x  ï 

2n  ʨʘʟʘ, é, kk nx  ʨʘʟ, ʧʨʠʯʝʤ nnnn k...21
.  

ʆʧʨʝʜʝʣʝʥʠʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʤ ʨʷʜʦʤ ʥʘʟʳʚʘʝʪʩʷ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʳʙʦʨʢʠ kxxx ...,,, 21 , 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʚʦʟʨʘʩʪʘʶʱʝʤ ʧʦʨʷʜʢʝ ʩ ʫʢʘʟʘʥʠʝʤ ʯʘʩʪʦʪ 

knnn ...,,, 21 , ʩ ʢʦʪʦʨʳʤʠ ʵʪʠ ʵʣʝʤʝʥʪʳ ʩʦʜʝʨʞʘʪʩʷ ʚ ʚʳʙʦʨʢʝ, ʠʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ii wnn  = pi* .  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ ʦʙʳʯʥʦ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ: 

x x1 x2 é xk   nnk  ï ʦʙʲʝʤ ʚʳʙʦʨʢʠ 
n n1 n2 é nk 

 

ʠʣʠ 
X x1 x2 é xk 1*ip .  
p*  p1*  p2*  é pk*  

ʊʘʢʦʡ ʨʷʜ ʥʘʟʳʚʘʶʪ ʛʨʫʧʧʠʨʦʚʘʥʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʨ̫ʜʦʤ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ ʥʘʛʣʷʜʥʦ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʚ ʚʠʜʝ ʧʦʣʠʛʦ-
ʥʘ ʯʘʩʪʦʪ (ʧʦʣʠʛʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ), ʦʪʢʣʘʜʳʚʘʷ ʧʦ ʦʩʠ 

ʦʨʜʠʥʘʪ ʯʘʩʪʦʪʳ nknk ...,,, 21   (ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʯʘʩʪʦʪʳ nni ). 

ʇʦʣʫʯʝʥʥʳʝ ʪʦʯʢʠ ʧʣʦʩʢʦʩʪʠ ʩʦʝʜʠʥʷʶʪʩʷ ʦʪʨʝʟʢʘʤʠ. 
ʈʘʩʩʤʦʪʨʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʧʦʩʦʙ ʦʧʠʩʘʥʠʷ ʚʳʙʦʨʢʠ. 
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ʆʧʨʝʜʝʣʝʥʠʝ. ʕʤʧʠʨʠʯʝʩʢʦʡ (ʚʳʙʦʨʦʯʥʦʡ) ʬʫʥʢʮʠʝʡ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʢʫʤʫʣʪ̫ʦʡ) ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʩʦ-
ʙʳʪʠʷ X < x, ʧʦʣʫʯʝʥʥʘʷ ʧʦ ʜʘʥʥʦʡ ʚʳʙʦʨʢʝ: 

xXpxFn
** . 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʘʩʪʦʪʳ xXp*  ʧʨʦʩʫʤʤʠ-

ʨʫʝʤ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʨʷʜʝ, ʧʦʩʪʨʦʝʥʥʦʤ ʧʦ ʜʘʥʥʦʡ ʚʳʙʦʨʢʝ, ʚʩʝ 

ʯʘʩʪʦʪʳ in , ʜʣʷ ʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʳ ix  ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ ʤʝʥʴ-

ʰʝ x. ʊʦʛʜʘ 
xx

i

i

n
n

xXp
1* .  ʇʦʣʫʯʘʝʤ 

n

n
n

n
xF x

xx

in

i

1*
,   (1.1) 

ʛʜʝ n  ï ʦʙʲʝʤ ʚʳʙʦʨʢʠ, xn  ï ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ ʤʝʥʴʰʠʭ x  

( Rx ). 
ʌʦʨʤʫʣʘ (1.1) ʦʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠ ʁʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪ-

ʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ *X , ʟʘʜʘʥʥʦʡ ʪʘʙʣʠʮʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 
 

*X  x1 x2 é xk 

P*  
n

n1  
n

n2  é 
n

nk  

 

ʕʤʧʠʨʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʙʣʠʞʝʥ-
ʥʳʤ ʟʥʘʯʝʥʠʝʤ ʛʝʥʝʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  

xFxFn
*

. 

         ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʥʘʟʳʚʘʝʪʩʷ ʵʤʧʠʨʠʯʝʩʢʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʙʳʣʘ 
ʧʦʣʫʯʝʥʘ ʵʤʧʠʨʠʯʝʩʢʠʤ ʧʫʪʝʤ ( ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ).  

ʀʥʪʝʛʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ )(xF  ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦ-

ʚʦʢʫʧʥʦʩʪʠ ʥʘʟʳʚʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʚ 
ʦʪʣʠʯʠʝ ʦʪ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʙʦʨʦʯʥʦʡ ʩʦ-
ʚʦʢʫʧʥʦʩʪʠ). 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ )(xF  ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦ-
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ʙʳʪʠʷ ʍ, ʘ ʵʤʧʠʨʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ xFn
*  ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʪʥʦʩʠ-

ʪʝʣʴʥʫʶ ʯʘʩʪʦʪʫ ʜʘʥʥʦʛʦ ʩʦʙʳʪʠʷ. 

ʌʫʥʢʮʠʷ xFn
*  ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ ʩʚʦʡʩʪʚʘʤʠ ʬʫʥʢʮʠʠ )(xF , ʘ 

ʠʤʝʥʥʦ: 

1) 10
*

xFn ; 

2) xFn

*
 ï ʥʝʫʙʳʚʘʶʱʘʷ ʢʫʩʦʯʥʦ-ʧʦʩʪʦʷʥʥʘʷ ʬʫʥʢʮʠʷ, 

ʠʤʝʶʱʘʷ ʚ ʪʦʯʢʘʭ xi ʩʢʘʯʢʠ ʨʘʚʥʳʝ pi* ; 

3) ʝʩʣʠ 1x  ï ʥʘʠʤʝʥʴʰʘʷ ʚʘʨʠʘʥʪʘ, ʘ kx  ï ʥʘʠʙʦʣʴʰʘʷ, ʪʦ 

0
*

xFn  ʧʨʠ 1xx  ʠ 1
*

xFn  ʧʨʠ kxx . 

ʇʨʠʤʝʨ 1.1.  ʇʦʩʪʨʦʠʪʴ ʧʦʣʠʛʦʥ ʯʘʩʪʦʪ, ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩ-
ʪʦʪ, ʵʤʧʠʨʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʘʭ ʧʦ 
ʜʘʥʥʦʡ ʚʙrʦʨʢʝ: 

5,  3,  7,  10,  5,  5,  2,  10,  7,  2,  7,  7,  4,  2,  4. 

Ʒ ʆʙʲʝʤ ʚʳʙʦʨʢʠ  n = 15. ʋʧʦʨʷʜʦʯʠʚ ʵʣʝʤʝʥʪʳ ʚʙrʦʨʢʠ ʧʦ 
ʚʝʣʠʯʠʥʝ, ʧʦʣʫʯʠʤ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ 

2,  2,  2,  3,  4,  4,  5,  5,  5,  7,  7,  7,  7,  10,  10. 
ʈʘʟʤʘʭ ʚʳʙʦʨʢʠ 

R = 10 ï 2 = 8. 
ʈʘʟʣʠʯʥʳʤʠ ʚ ʟʘʜʘʥʥʦʡ ʚʳʙʦʨʢʝ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ 

1075432 654321 xxxxxx ,,,,, ; ʠʭ ʯʘʩʪʦʪʳ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʨʘʚʥʳ 243213 654321 nnnnnn ,,,,, . ʉʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ ʠʩʭʦʜʥʦʡ ʚʳʙʦʨʢʠ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ 
ʚʠʜʝ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʳ: 

 

xi 2 3 4 5 7 10 
ni 3 1 2 3 4 2 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʟʘʧʠʩʠ ʥʘʭʦʜʠʤ 15in .  

ʇʦʣʠʛʦʥ ʯʘʩʪʦʪ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ: 
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ʈʠʩ. 1 

ʅʘʡʜʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ: nnp ii /* . 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ ʠʤʝʝʪ ʚʠʜ: 

xi 2 3 4 5 7 10 

nnp ii /*  1/5 1/15 2/15 1/5 4/15 2/15 

ʇʨʦʚʝʨʢʘ: 1
15

2

15

4

5

1

15

2

15

1

5

1
*

i

ip . 

ʕʤʧʠʨʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨ-

ʤʫʣʝ (1.1). ʅʘʠʤʝʥʴʰʘʷ ʚʘʨʠʘʥʪʘ 21x , 15n , ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

0*15 xF  ʧʨʠ 2x . ɿʥʘʯʝʥʠʝ 23 1xx  ʥʘʙʣʜʁʘʣʦʩʴ 3 ʨʘʟʘ, 

ʧʦʵʪʦʤʫ 15/3*15 xF , 32 x ; ʟʥʘʯʝʥʠʝ 4x , ʪ.ʝ. 

3,2 21 xx  ʥʘʙʣʶʜʘʣʦʩʴ 4 ʨʘʟʘ; ʠʤʝʝʤ 15/4*15 xF , 43 x , 

ʠ ʪ.ʜ. ʆʢʦʥʯʘʪʝʣʴʥʦ ʧʦʣʫʯʠʤ: 

.10ʧʨʠ1

;107ʧʨʠ1513

;75ʧʨʠ159

;54ʧʨʠ156

;43ʧʨʠ154

;32ʧʨʠ153

;2ʧʨʠ0

*
15

x

x

x

x

x

x

x

xF  

0     1        2     3    4    5       6    7       8    9   10 

ni 

x 

4 
 
3 
 
2 
 
1 
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ɿʘʤʝʯʘʥʠʝ: ʕʤʧʠʨʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ, ʝʩʣʠ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʨʷʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʩʫʤʤʠ-

ʨʦʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʯʘʩʪʦʪʳ. 

ɻʨʘʬʠʢ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ.2. 

 

ʈʠʩ. 2     ƹ 

ʇʨʠʤʝʨ 1.2.  ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 100 ʨʘʙʦʯʠʭ ʤʝ-

ʭʘʥʠʯʝʩʢʦʛʦ ʮʝʭʘ ʧʦ ʪʘʨʠʬʥʳʤ ʨʘʟʨʷʜʘʤ ʥʘʡʜʝʥʘ ʵʤʧʠʨʠʯʝʩʢʘʷ 

ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

.ʝʩʣʠ
;ʝʩʣʠ,
;ʝʩʣʠ,
;ʝʩʣʠ,
;ʝʩʣʠ,

;ʝʩʣʠ

*

51
54520
43260
32100
21040

10

100

x
x
x
x
x

x

xF  

ʆʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʮʝʭʘ, ʠʤʝʶʱʠʭ ʪʨʝʪʠʡ ʪʘ-

ʨʠʬʥʳʡ ʨʘʟʨʷʜ. 

Ʒ ʅʘʭʦʜʠʤ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʯʘʩʪʦʪʫ ʨʘʙʦʯʠʭ ʮʝʭʘ, ʠʤʝʶʱʠʭ 

ʪʨʝʪʠʡ ʪʘʨʠʬʥʳʡ ʨʘʟʨʷʜ, ʠʟ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʵʤʧʠ-

ʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʀʤʝʝʤ 16,010,026,0*ip . 

ʊʦʛʜʘ ʠʩʢʦʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʨʘʚʥʦ 

  1       2       3     4    5     6    7     8     9      10  

 

1 

13/15 
9/15 

6/15 
 

3/15 

)(*
15 xF  

x  

ʢʫʤʫʣʷʪʘ 
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1610016,0* npn ii .   ƹ 

1.3.  ʀʅʊɽʈɺɸʃʔʅʓʁ ɺɸʈʀɸʎʀʆʅʅʓʁ ʈʗɼ. 

ɻʀʉʊʆɻʈɸʄʄɸ 

ɽʩʣʠ ʚʳʙʦʨʢʘ ʧʦʣʫʯʝʥʘ ʠʟ ʥʝʧʨʝʨʳʚʥʦʡ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ ʠ ʦʙʲʝʤ ʝʝ ʙʦʣʴʰʦʡ, ʪʦ ʚʘʨʠʘʮʠʦʥʥʳʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜʳ, ʢʘʢ ʠ 

ʩʘʤʘ ʚʳʙʦʨʢʘ, ʙʫʜʫʪ ʪʨʫʜʥʦ ʦʙʦʟʨʠʤʳʤʠ ʤʥʦʞʝʩʪʚʘʤʠ. ʅʝʮʝʣʝʩʦʦʙʨʘʟ-

ʥʦ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥʠʝ ʜʠʩʢʨʝʪʥʦʛʦ ʨʷʜʘ ʜʣʷ ʜʠʩʢʨʝʪʥʦʡ ʉɺ, ʯʠʩʣʦ ʚʦʟ-

ʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʪʦʨʦʡ ʚʝʣʠʢʦ. ɺ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʷʭ ʩʣʝʜʫʝʪ ʧʦʩʪʨʦ-

ʠʪʴ ʠʥʪʝʨʚʘʣʴʥʳʡ (ʚʘʨʠʘʮʠʦʥʥʳʡ) ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ. ʀʥʪʝʨʚʘʣʴʥʳʤ ʚʘʨʠʘʮʠʦʥʥʳʤ ʨʷʜʦʤ (ʀɺʈ) 

ʥʘʟʳʚʘʝʪʩʷ ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʪʝʨʚʘʣʦʚ ʚʘʨʴʠʨʦʚʘʥʠʷ ʟʥʘʯʝ-

ʥʠʡ ʉɺ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʯʘʩʪʦʪʘʤʠ ʠʣʠ ʯʘʩʪʦʩʪʷʤʠ (ʦʪʥʦʩʠʪʝʣʥɹʳʤʠ 

ʯʘʩʪʦʪʘʤʠ) ʧʦʧʘʜʘʥʠʡ ʚ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥʳ: 

 

ba;  10;xx
 

21; xx
 

é kk xx ;1
 

k

i
i nn

1

, 

in  1n  2n  é kn  

ʛʜʝ ii xx ;1  ï ʠʥʪʝʨʚʘʣʳ ʛʨʫʧʧʠʨʦʚʢʠ, ʧʨʠʯʝʤ in  ï ʯʘʩʪʦʪʘ ʧʦʧʘ-

ʜʘʥʠʡ ʚ ʠʥʪʝʨʚʘʣ ii xx ;1 ; ʘ = 0x , bxk . 

ɺʤʝʩʪʦ ʯʘʩʪʦʪ in  ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʯʘʩ-

ʪʦʪʳ: 
n

n
p i

i * . 

 

ʇʨʠʤʝʨ 1.3.  ʇʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʜʠʘʤʝʪʨʘ ʚʘʣʠʢʦʚ ʧʦʩʣʝ 

ʰʣʠʬʦʚʢʠ. ɼʘʥʥʳʝ ʧʦʤʝʱʝʥʳ ʚ ʪʘʙʣʠʮʫ 1. ʇʦʩʪʨʦʠʪʴ ʠʥʪʝʨʚʘʣʴ-

ʥʳʡ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ. 

Ʒ ʈʘʩʩʤʦʪʨʠʤ ʩʧʦʩʦʙ ʛʨʫʧʧʠʨʦʚʢʠ ʵʣʝʤʝʥʪʦʚ ʚʳʙʦʨʢʠ (ʪʘʙʣʠʮʘ 1). 

ɿʜʝʩʴ 686,minx , 836,maxx . ʅʘʡʜʝʤ ʨʘʟʤʘʭ ʚʘʨʴʠʨʦʚʘʥʠʷ 
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150686836 ,,,minmax xxR . 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʯʘʩʪʠʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʦʩʧʦʣʴʟʫ-

ʝʤʩʷ ʬʦʨʤʫʣʦʡ ʉʪʝʨʜʞʝʩʘ 

m

R

n

xx
h

lg,

minmax

32231
, 

ʛʜʝ  n ï ʦʙʲʝʤ ʚʳʙʦʨʢʠ, m ï ʯʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ. 

ʊʘʙʣʠʮʘ 1 

6,75 6,77 6,77 6,73 6,76 6,74 6,70 6,75 6,71 6,72 6,77 6,79 6,71 6,78 

6,73 6,70 6,73 6,77 6,75 6,75 6,71 6,70 6,78 6,76 6,81 6,69 6,80 6,80 

6,77 6,68 6,74 6,70 6,70 6,74 6,77 6,83 6,76 6,76 6,82 6,77 6,71 6,74 

6,77 6,75 6,74 6,77 6,72 6,74 6,80 6,75 6,80 6,72 6,78 6,75 6,70 6,75 

6,78 6,78 6,76 6,77 6,74 6,74 6,77 6,73 6,74 6,77 6,74 6,75 6,74 6,76 

6,76 6,74 6,74 6,74 6,74 6,76 6,74 6,72 6,80 6,76 6,78 6,73 6,70 6,76 

6,76 6,77 6,75 6,78 6,72 6,76 6,78 6,68 6,75 6,73 6,82 6,73 6,80 6,81 

6,71 6,82 6,77 6,80 6,80 6,70 6,70 6,82 6,72 6,69 6,73 6,76 6,74 6,77 

6,72 6,76 6,78 6,78 6,73 6,76 6,80 6,76 6,72 6,76 6,76 6,70 6,73 6,75 

6,77 6,77 6,70 6,81 6,74 6,73 6,77 6,74 6,78 6,69 6,74 6,71 6,76 6,76 

6,77 6,70 6,81 6,74 6,74 6,77 6,75 6,80 6,74 6,76 6,77 6,77 6,81 6,75 

6,78 6,73 6,76 6,76 6,76 6,77 6,76 6,80 6,77 6,74 6,77 6,72 6,75 6,76 

6,77 6,81 6,76 6,76 6,76 6,80 6,74 6,80 6,74 6,73 6,75 6,77 6,74 6,76 

6,77 6,77 6,75 6,76 6,74 6,82 6,76 6,73 6,74 6,75 6,76 6,72 6,78 6,72 

6,76 6,77 6,75 6,78 

 

ɿʜʝʩʴ n=200. ʇʦʵʪʦʤʫ 

0200174020032231150 ,,lg,,h . 

ɿʘ ʥʘʯʘʣʦ ʧʝʨʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʦʟʴʤʝʤ ʚʝʣʠʯʠʥʫ 

6760205068650ʥʘʯ ,,,,,min hxx . 

ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʠʥʪʝʨʚʘʣʳ ʧʦʣʫʯʘʶʪ, ʧʨʠʙʘʚʣʷʷ ʢ ʢʦʥʮʫ ʧʨʝ-

ʜʳʜʫʱʝʛʦ ʠʥʪʝʨʚʘʣʘ ʜʣʠʥʫ ʯʘʩʪʠʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ h (h = 0,02). ɿʘʪʝʤ 

ʩʯʠʪʘʶʪ ʯʠʩʣʦ ʚʘʨʠʘʥʪ, ʧʦʧʘʚʰʠʭ ʚ ʢʘʞʜʳʡ ʠʥʪʝʨʚʘʣ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʟʙʠʝʥʠʷ ʩʦʩʪʘʚʠʤ ʠʥʪʝʨʚʘʣʴʥʳʡ ʚʘʨʠʘʮʠ-

ʦʥʥʳʡ ʨʷʜ. 
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ʊʘʙʣʠʮʘ 2 

ˉˉ 

ʧ/ʧ 

ɼʠʘʤʝʪʨ  ʚʘʣʠʢʘ  ʧʦʩʣʝ 

ʰʣʠʬʦʚʢʠ (ʠʥʪʝʨʚʘʣʳ), ʤʤ 

ʏʘʩʪʦʪʳ 

ni 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ 

ʯʘʩʪʦʪʳ 
n

n
p i

i *  h

pi *
 

1 6,67 ï 6,69 2 0,010 0,5 

2 6,69 ï 6,71 15 0,075 3,75 
3 6,71 ï 6,73 17 0,085 4,25 
4 6,73 ï 6,75 44 0,220 11,0 

5 6,75 ï 6,77 52 0,260 13,0 
6 6,77 ï 6,79 44 0,220 11,0 

7 6,79 ï 6,81 14 0,070 3,5 
8 6,81 ï 6,83 11 0,055 2,75 
9 6,83 ï 6,85 1 0,005 0,25 

  200 1  

ƹ 

ɻʨʘʬʠʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʚʘʨʠʘʮʠʦʥʥʦʛʦ 

ʨʷʜʘ ʩʣʫʞʠʪ ʛʠʩʪʦʛʨʘʤʤʘ. 

ɻʠʩʪʦʛʨʘʤʤʦʡ ʯʘʩʪʦʪ (ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ) ʥʘʟʳ-

ʚʘʶʪ ʩʪʫʧʝʥʯʘʪʫʶ ʬʠʛʫʨʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ, ʦʩ-

ʥʦʚʘʥʠʷʤʠ ʢʦʪʦʨʳʭ ʩʣʫʞʘʪ ʯʘʩʪʠʯʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʣʠʥʳ h, ʘ ʚʳ-

ʩʦʪʳ ʨʘʚʥʳ hni  (ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʦʪʳ) ʠʣʠ hpi /*  (ʧʣʦʪ-

ʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʘʩʪʦʪʳ). ʇʣʦʱʘʜʴ ʯʘʩʪʠʯʥʦʛʦ i-ʛʦ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ i
i n

h

n
h  ï ʩʫʤʤʝ ʯʘʩʪʦʪin  ʚʘʨʠʘʥʪ, ʧʦ-

ʧʘʚʰʠʭ ʚ i-ʡ ʠʥʪʝʨʚʘʣ. ʇʣʦʱʘʜʴ ʛʠʩʪʦʛʨʘʤʤʳ ʯʘʩʪʦʪ ʨʘʚʥʘ 

ʩʫʤʤʝ ʚʩʝʭ ʯʘʩʪʦʪ, ʪʦ ʝʩʪʴ ʦʙʲʝʤʫ ʚʳʙʦʨʢʠ n.  

ʇʣʦʱʘʜʴ ʛʠʩʪʦʛʨʘʤʤʳ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʨʘʚʥʘ 

ʩʫʤʤʝ ʚʩʝʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ, ʪʦ ʝʩʪʴ ʝʜʠʥʠʮʝ.  

ʇʦ ʪʘʙʣʠʮʝ 2 ʧʦʩʪʨʦʠʤ ʛʠʩʪʦʛʨʘʤʤʫ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ 

(ʨʠʩ. 3). 
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ʈʠʩ. 3 

ɻʠʩʪʦʛʨʘʤʤʘ ʯʘʩʪʦʪ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʘʥʘʣʦʛʦʤ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʧʣʦʪʥʦʩʪʠ) )(xf  

ʉɺ X . 

ɼʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʚʘʨʠʘʮʠʦʥ-

ʥʦʛʦ ʨʷʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʠʛʦʥ, ʝʩʣʠ ʵʪʦʪ ʨʷʜ ʧʨʝʦʙʨʘ-

ʟʦʚʘʪʴ ʚ ʜʠʩʢʨʝʪʥʳʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʥʪʝʨʚʘʣʳ ʟʘʤʝʥʷʶʪ ʠʭ ʩʝ-

ʨʝʜʠʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ *
ix  ʠ ʩʪʘʚʷʪ ʠʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʥʪʝʨ-

ʚʘʣʴʥʳʝ ʯʘʩʪʦʪʳ kini ...,,, 21 . ɼʣʷ ʧʦʣʫʯʝʥʥʦʛʦ ʜʠʩʢʨʝʪʥʦʛʦ 

ʨʷʜʘ (ʪʘʙʣʠʮʘ 3) ʩʪʨʦʷʪ ʧʦʣʠʛʦʥ (ʥʘ ʨʠʩ. 3 ï ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ). 

ɽʩʣʠ ʚ ʠʥʪʝʨʚʘʣʴʥʦʤ ʚʘʨʠʘʮʠʦʥʥʦʤ ʨʷʜʝ ʠʥʪʝʨʚʘʣʳ 

ii xx ;1  ʟʘʤʝʥʠʪʴ ʩʝʨʝʜʠʥʘʤʠ ʠʥʪʝʨʚʘʣʦʚ: 
2

1* ii
i

xx
x , ʪʦ ʧʦ-

ʣʫʯʠʤ ʛʨʫʧʧʠʨʦʚʘʥʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ. ʅʘʨʷʜʫ ʩ ʯʘʩʪʦ-

ʪʘʤʠ ʧʦʜʩʯʠʪʳʚʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʯʘʩʪʦʪʳ 
n

n
p i

i * . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʫʧʧʠʨʦʚʘʥʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ ʠʟ ʧʨʠ-

ʤʝʨʘ 3 ʠʤʝʝʪ ʚʠʜ: 

 

6,67   6,69    6,71    6,73   6,75    6,77    6,79    6,81   6,83    6,85 

pi*/h 

x 

13 

11 
 

 

 

 

4 

3 
 

0,5 

0 

ʧʦʣʠʛʦʥ 
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ʊʘʙʣʠʮʘ 3 

*
ix  ʏʘʩʪʦʪʳ ni ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʯʘʩʪʦʪʳ 

n

n
p i

i *  

6,68 2 0,010 
6,70 15 0,075 

6,72 17 0,085 
6,74 44 0,220 
6,76 52 0,260 

6,78 44 0,220 
6,80 14 0,070 
6,82 11 0,055 

6,84 1 0,005 

 200 1 
 

ɺʳʙʦʨʦʯʥʦʡ ʤʦʜʦʡ Mo ʜʠʩʢʨʝʪʥʦʛʦ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ ʥʘʟʳ-

ʚʘʝʪʩʷ ʵʣʝʤʝʥʪ ʚʳʙʦʨʢʠ ix , ʢʦʪʦʨʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʙʦʣʴʰʘʷ ʯʘʩ-

ʪʦʪʘ. ʅʘʧʨʠʤʝʨ, ʚ ʪʘʙʣʠʮʝ 3  Mo = 6,76. 
ʄʝʜʠʘʥʘ Me ï ʵʪʦ ʟʥʘʯʝʥʠʝ ʚʘʨʠʘʥʪʳ, ʢʦʪʦʨʦʝ ʜʝʣʠʪ ʚʘʨʠʘʮʠ-

ʦʥʥʳʡ ʨʷʜ ʥʘ ʜʚʝ ʯʘʩʪʠ, ʩʦʜʝʨʞʘʱʠʝ ʨʘʚʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ. 

.2ʧʨʠ
2

;12ʧʨʠ

Me
1 ln

xx

lnx

ll

l

    

ʅʘʧʨʠʤʝʨ, ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 
12  14  16  18  20  22  24  26  28 

ʤʝʜʠʘʥʦʡ ʙʫʜʝʪ ʮʝʥʪʨʘʣʴʥʘʷ ʚʘʨʠʘʥʪʘ,  ʪʦ ʝʩʪʴ  Me = 20. 

ɼʣʷ ʨʷʜʘ ʩ ʯʝʪʥʳʤ ʯʠʩʣʦʤ ʯʣʝʥʦʚ  6  8  10  12  14  16  18  20  22  

24  ʤʝʜʠʘʥʦʡ ʙʫʜʝʪ ʧʦʣʫʩʫʤʤʘ ʝʛʦ ʮʝʥʪʨʘʣʴʥʳʭ ʯʣʝʥʦʚ, ʪʦ ʝʩʪʴ 

15
2

1614
Me . 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʜʳ ʠʥʪʝʨʚʘʣʴʥʳʭ ʨʷʜʦʚ ʩʣʫʞʠʪ ʬʦʨʤʫʣʘ 

312

12
ʥʠʞ

2
Mo

nnn

nn
hx ,   (1.2) 

ʛʜʝ ʥʠʞx  ï ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʤʦʜʘʣʴʥʦʛʦ ʢʣʘʩʩʘ, ʪʦ ʝʩʪʴ ʢʣʘʩʩʘ ʩ 
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ʥʘʠʙʦʣʴʰʝʡ ʯʘʩʪʦʪʦʡ n2;  n2 ï ʯʘʩʪʦʪʘ ʤʦʜʘʣʴʥʦʛʦ ʢʣʘʩʩʘ;  n1 ï ʯʘʩ-
ʪʦʪʘ ʢʣʘʩʩʘ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʤʦʜʘʣʴʥʦʤʫ;  n3 ï ʯʘʩʪʦʪʘ ʢʣʘʩʩʘ, 
ʩʣʝʜʫʶʱʝʛʦ ʟʘ ʤʦʜʘʣʴʥʳʤ;  h ï ʰʠʨʠʥʘ ʢʣʘʩʩʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

 

ɼʣʷ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ ʤʝʜʠʘʥʘ ʚʳʯʠʩʣʝ̫ʪʩʷ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

i

i
i

n

nnnn
hx 121 ...2/

Me , 

ʛʜʝ 
ix  ï ʥʘʯʘʣʦ ʤʝʜʠʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʪ.ʝ. ʠʥʪʝʨʚʘʣʘ, ʚ ʢʦʪʦʨʦʤ 

ʩʦʜʝʨʞʠʪʩʷ ʩʝʨʝʜʠʥʥʳʡ ʵʣʝʤʝʥʪ; h  ï ʜʣʠʥʘ ʤʝʜʠʘʥʥʦʛʦ ʠʥʪʝʨʚʘ-

ʣʘ; n  ï ʦʙʲʝʤ ʚʳʙʦʨʢʠ; 
1211 ... ii nnnT ʩʫʤʤʘ ʯʘʩʪʦʪ ʠʥ-

ʪʝʨʚʘʣʦʚ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʤʝʜʠʘʥʥʦʤʫ; 
in ʯʘʩʪʦʪʘ ʤʝʜʠʘʥʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ. 

ʇʨʠʤʝʨ 1.4. ʆʧʨʝʜʝʣʠʪʴ ʤʦʜʫ ʠ ʤʝʜʠʘʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʦʩʪʘ 1000  

ʚʟʨʦʩʣʳʭ  ʤʫʞʯʠʥ: 

ʈʦʩʪ, ʩʤ ʏʠʩʣʦ ʤʫʞʯʠʥ ʈʦʩʪ, ʩʤ ʏʠʩʣʦ ʤʫʞʯʠʥ 

143 ï 146 1 167 ï 170 170 

146 ï 149 2 170 ï 173 120 
149 ï 152 8 173 ï 176 64 
152 ï 155 26 176 ï 179 28 

155 ï 158 65 179 ï 182 10 
158 ï 161 120 182 ï 185 3 
161 ï 164 181 185 ï 188 1 

164 ï 167 201   

Ʒ ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʤʦʜʘʣʴʥʦʛʦ ʢʣʘʩʩʘ 164ʥʠʞ.x ,  ʯʘʩʪʦʪʘ 

ʤʦʜʘʣʴʥʦʛʦ ʢʣʘʩʩʘ  n2 = 201.  ʏʘʩʪʦʪʘ ʢʣʘʩʩʘ, ʧʨʝʜh ʝʩʪʚʫʶʱʝʛʦ 

ʤʦʜʘʣʴʥʦʤʫ,  n1 = 181;  ʯʘʩʪʦʪʘ ʢʣʘʩʩʘ, ʩʣʝʜʫʶʱʝʛʦ ʟʘ ʤʦʜʘʣʴʥʳʤ,  

n3 = 170;  h = 3.  ʇʦʜʩʪʘʚʠʚ ʵʪʠ ʜʘʥʥʳʝ ʚ ʬʦʨʤʫʣʫ (1.2),  ʥʘʭʦʜʠʤ 

15164
1701812012

1812013
164 ,Mo . 

ʅʘʯʘʣʦ ʤʝʜʠʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ,1000,3,1640 nkx  
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201,40318112065268211 ii nT . ɺʳʯʠʩʣʠʪʴ ʤʝʜʠʘʥʫ 

ʩʤMe 4,165
201

4032/1000
3164     ƹ 

 

1.4.  ʏʀʉʃʆɺʓɽ  ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ  ɺʓɹʆʈʆʏʅʆɻʆ   

ʈɸʉʇʈɽɼɽʃɽʅʀʗ 

ʇʫʩʪʴ ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ xF  ʧʨʦʚʝʜʝʥʘ ʚʳʙʦʨʢʘ ʦʙʲʝʤʘ n. ɿʥʘʯʝʥʠʷ kxxx ...,,, 21  ʠʤʝʶʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʘʩʪʦʪʳ knnn ...,,, 21 . ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ ʠʤʝʝʪ 

ʚʠʜ: 

xi x1 x2 é xk 
(1.3) 

ni n1 n2 é nk 

ʧʨʠʯʝʤ nn
k

i

i

1

,  n ï ʦʙʲʝʤ ʚʳʙʦʨʢʠ. 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʦʛʦ ʚʳʙʦʨʦʯʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʘʟʳʚʘʶʪʩʷ ʚʳʙʦʨʦʯʥʳʤʠ (ʵʤʧʠʨʠʯʝʩʢʠʤʠ) ʯʠʩʣʦʚʳʤʠ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤʠ.  

ʅʘʠʙʦʣʝʝ ʫʧʦʪʨʝʙʠʪʝʣʴʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʧʦʣʦʞʝʥʠʷ ʠ ʨʘʩʩʝʷʥʠʷ ʚʳʙʦʨʢʠ, ʘ ʪʘʢʞʝ ʚʳʙʦʨʦʯʥʳʝ ʤʦ-

ʤʝʥʪʳ. ɺʩʝ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʳʙʦʨʢʫ, ʘ ʯʝʨʝʟ ʥʝʝ ʠ ʛʝʥʝʨʘʣʴ-

ʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʷʚʣʷʷʩʴ ʘʥʘʣʦʛʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʝʥʝ-

ʨʘʣʴʥʳʭ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

  

ɺɺʓʓɹɹʆʆʈʈʆʆʏʏʅʅʆʆɽɽ    ʉʉʈʈɽɽɼɼʅʅɽɽɽɽ    ʀʀ    ɺɺʓʓɹɹʆʆʈʈʆʆʏʏʅʅɸɸʗʗ    ɼɼʀʀʉʉʇʇɽɽʈʈʉʉʀʀʗʗ                                            

ɺʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ ʥʘʟʳʚʘʝʪʩʷ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ 
ʟʥʘʯʝʥʠʡ ʚʳʙʦʨʦʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ (ʚʟʚʝʰʝʥʥʘʷ ʦʮʝʥʢʘ): 

k

i

i
i

k

i

ii
n

n
xnx

n
x

11

1
 .   (1.4) 
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ʀʟ ʪʝʦʨʝʤʳ ɹʝʨʥʫʣʣʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ x  
ʩʪʨʝʤʠʪʩʷ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʞʠʜʘʥʠʶ ʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, 
ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʡ ʦʙʨʘʟʫʶʪ ʛʨʫʧʧʠʨʦʚʘʥʥʳʡ ʨʷʜ, ʝʩʣʠ ʦʙʲʝʤ ʚʳ-
ʙʦʨʢʠ n ʩʪʨʝʤʠʪʩʷ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. 

ʉʚʦʡʩʪʚʘ ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ 

1. ɺʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ ʧʦʩʪʦʷʥʥʦʡ ʨʘʚʥʘ ʩʘʤʦʡ ʧʦʩʪʦ-

ʷʥʥʦʡ  CC   

2. ɽʩʣʠ ʚʩʝ ʚʘʨʠʘʥʪʳ ʫʤʥʦʞʠʪʴ ʥʘ ʦʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩʣʦ, 

ʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ:   XCCX   

3. ɽʩʣʠ ʚʩʝ ʚʘʨʠʘʥʪʳ ʫʚʝʣʠʯʠʪʴ (ʫʤʝʥʴʰʠʪʴ) ʥʘ ʦʜʥʦ ʠ 
ʪʦ ʞʝ ʯʠʩʣʦ, ʪʦ ʩʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʫʚʝʣʠʯʠʪʩʷ   

( ʫʤʝʥʴʰʠʪʩʷ) ʥʘ ʪʦ ʞʝ ʯʠʩʣʦ, ʪ.ʝ. CXCX . 

4. ɽʩʣʠ ʚʩʝ ʯʘʩʪʦʪʳ  ʚʘʨʠʘʥʪʦʚ ʫʤʥʦʞʠʪʴ ʥʘ ʦʜʥʦ ʠ ʪʦ 
ʯʠʩʣʦ, ʪʦ ʩʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʥʝ ʠʟʤʝʥʠʪʩʷ. 

 

          ɼʣ̫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʩʝʷʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʢʦʣʠ-
ʯʝʩʪʚʝʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʚʦʢʨʫʛ ʩʚʦʝʛʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ  x   ʚʳʯʠʩ-
ʣʷʶʪ ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ. 

ɺʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ  ï ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʢʚʘʜʨʘʪʦʚ 
ʦʪʢʣʦʥʝʥʠʷ ʚʘʨʠʘʥʪ ʦʪ ʠʭ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ: 

i

k

i

iʚ nxx
n

D

2

1

1
    (1.5) 

ʄʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʚD  ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʩʯʠʪʘʥʘ ʪʘʢʞʝ ʧʦ 

ʬʦʨʤʫʣʝ: 
k

i
ʚiiʚ xnx

n
D

1

221
, ʪ.ʝ.                                       

22x xDʚ .   (1.6) 

ɿʜʝʩʴ ʚxx . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʩʧʝʨʩʠʷ ʨʘʚʥʘ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʢʚʘʜʨʘ-
ʪʦʚ ʧʨʠʟʥʘʢʘ   x  ʠ  ʢʚʘʜʨʘʪʦʤ ʩʨʝʜʥʝʡ  x    . 

ɼʣʷ ʥʝʩʛʨʫʧʧʠʨʦʚʘʥʥʦʛʦ ʨʷʜʘ nkkini ,,...2,1,1  (ʪʦ ʝʩʪʴ 
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ʚʩʝ ʟʥʘʯʝʥʠʷ nixi ,, 1 , ʨʘʟʣʠʯʥʳ) ʠʟ ʬʦʨʤʫʣ r(1.4) ʧʦʣʫʯʘʝʤ ʚʳʙʦ-

ʨʦʯʥʦʝ ʩʨʝʜʥʝʝ 
n

i

ix
n

x
1

1
 ,    (1.4 ) 

ʘ ʠʟ ʬʦʨʤʫʣ r(1.5) ï ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ (1.5 ). 

n

i

iʚ xx
n

D
1

21
 .   (1.5 ) 

ɺʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ  

ʚʚ D .    (1.7) 

          ʉʚʦʡʩʪʚʘ ʜʠʩʧʝʨʩʠʠ: 
1. ɼʠʩʧʝʨʩʠʷ ʧʦʩʪʦʷʥʥʦʡ ʨʘʚʥʘ ʥʫʣʶ: 
     D(C)) = 0. 
2. ɽʩʣʠ ʚʩʝ ʚʘʨʠʘʥʪʳ ʫʚʝʣʠʯʠʪʴ ( ʫʤʝʥʴʰʠʪʴ) ʥʘ ʦʜʥʦ ʠ ʪʦ ʞʝ 
ʯʠʩʣʦ C, ʪʦ ʜʠʩʧʝʨʩʠʷ ʠ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ  ʦʪʢʣʦʥʝ-
ʥʠʝ ʥʝ ʠʟʤʝʥʷʪʩʷ, ʪ.ʝ. 

            D(X + C) = D( X),  ů (X + C) =ů (X). 
3. ɽʩʣʠ ʚʩʝ ʚʘʨʠʘʥʪʳ ʫʤʥʦʞʠʪʴ ʥʘ ʦʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩʣʦ, ʪʦ ʠʤʝ-
ʝʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ: 

            D( CX) = C
2
 D (X),     ů ( CX ) = Ců( X ). 

        4. ɽʩʣʠ ʚʩʝ ʯʘʩʪʦʪʳ ʚʘʨʠʘʥʪʦʚ ʫʤʥʦʞʠʪʴ ʥʘ ʦʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩ-

ʣʦ, ʪʦ ʜʠʩʧʝʨʩʠʷ ʠ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʥʝ ʠʟʤʝʥʷʪ-

ʩʷ. 

ʂʦʵʬʬʠʮʠʝʥʪʦʤ ʚʘʨʠʘʮʠʠ V ʥʘʟʳʚʘʶʪ ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦ-
ʮʝʥʪʘʭ ʦʪʥʦʰʝʥʠʝ ʚʳʙʦʨʦʯʥʦʛʦ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦ-
ʥʝʥʠʷ ʢ ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ 

0%100 x
x

ʚV .   (1.7 ) 

ɺʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ x, ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ ʚD  ʠ ʜʨʫʛʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ ʷʚʣʷʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ 

ʘʥʘʣʦʛʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ xM , ʜʠʩʧʝʨʩʠʠ 2D  ʠ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ X. 
ɼʣʷ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ ʬʦʨʤʫʣʳ ʜʣʷ ʚʳʙʦ-

ʨʦʯʥʳʭ ʩʨʝʜʥʠʭ ʙʫʜʫʪ ʪʘʢʠʤʠ ʞʝ, ʥʦ ʟʘ ʟʥʘʯʝʥʠʷ kxxx ...,,, 21  

ʤʦʞʥʦ ʙʨʘʪʴ ʥʝ ʢʦʥʮʳ ʧʨʦʤʝʞʫʪʢʦʚ 10, xx , ...,, 21 xx , ʘ ʠʭ ʩʝʨʝ-

ʜʠʥʳ 
2

1* ii

i

xx
x . 

ʇʨʠʤʝʨ 1.5. ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 3 ʚʳʯʠʩʣʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ 
ʩʨʝʜʥʝʝ x  (ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʠʘʤʝʪʨʘ ʚʘʣʠʢʘ), ʚʳʙʦʨʦʯ-

ʥʫʶ ʜʠʩʧʝʨʩʠʶ ʚD  ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ. 

Ʒ ɺʳʯʠʩʣʠʤ x  ʠ ʚD  ʧʦ ʬʦʨʤʫʣʘʤ (1.4), (1.5): 

x =6,68  0,010 + 6,70  0,075 + 6,72  0,085 + 6,74  0,220 + 6,76  0,260 + 

+ 6,78  0,220 + 6,80 0,070 + 6,82 0,055 + 6,84  0,005  6,758. 

.00098,01758,684,611758,682,614758,680,6

44758,678,652758,676,644758,674,6

17758,672,615758,670,62758,668,6
200

1

758,6
200

1
D

222

222

222

9

1

2

ʚ

i

ii nx

 
ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ 
 

ʚʚ D =  0,031.   . 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʚʳʯʠʩʣʠʤ ʧʦ ʬʦʨʤʫʣʝ (1.7 ) 

%46,0%100
758,6

031,0
%100

x

ʚV .   ƹ 

ʇʨʠʤʝʨ 1.6. ɺʳʙʦʨʦʯʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʘʜʘʥʘ ʪʘʙʣʠʮʝʡ ʨʘʩ-
ʧʨʝʜʝʣʝʥʠʷ: 

xi 1 2 3 4 

ni 20 15 10 5 
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ʅʘʡʪʠ ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ. 

Ʒ ʅʘʡʜʝʤ ʚʳʙʦʨʦʯʥʫʶ ʩʨʝʜʥʶʶ: 

2
5101520

45310215120
x . 

ɺʳʯʠʩʣʠʤ ʜʠʩʧʝʨʩʠʶ ʧʦ ʬʦʨʤʫʣʝ 1.6.  ʀʤʝʝʤ: 

5
5101520

54103152201 222
2x , 

125 2
ʚD .    

ʊʝʧʝʨʴ ʚʳʯʠʩʣʠʤ ʜʠʩʧʝʨʩʠʶ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ (ʬʦʨʤʫʣʘ 1.5).   

 ƹ  

1
5101520

245231022152120
2222

ʚD . 

ʅʅɸɸʏʏɸɸʃʃʔʔʅʅʓʓɽɽ    ʀʀ    ʎʎɽɽʅʅʊʊʈʈɸɸʃʃʔʔʅʅʓʓɽɽ    ʕʕʄʄʇʇʀʀʈʈʀʀʏʏɽɽʉʉʂʂʀʀɽɽ  ʄʄʆʆʄʄɽɽʅʅʊʊʓʓ  

ʅʘʯʘʣʴʥʳʤ ʵʤʧʠʨʠʯʝʩʢʠʤ ʤʦʤʝʥʪʦʤ ʧʦʨʷʜʢʘ l ʥʘʟrʚʘʝʪʩʷ 
ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ  lïʩʪʝʧʝʥʝʡ  ʚʳʙʦʨʦʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

k

i

i

l

il nx
n 1

1
.      (1.8) 

ʆʯʝʚʠʜʥʦ, ʯʪʦ x1 , ʪʦ ʝʩʪʴ ʥʘʯʘʣʴʥʳʡ ʵʤʧʠʨʠʯʝʩʢʠʡ ʤʦ-
ʤʝʥʪ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʨʘʚʝʥ ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ x .  

ʎʝʥʪʨʘʣʴʥʳʡ ʵʤʧʠʨʠʯʝʩʢʠʡ ʤʦʤʝʥʪ l  ʧʦʨʷʜʢʘ l ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  
k

i
i

l
il nxx

n 1

1
.   (1.9) 

ʎʝʥʪʨʘʣʴʥʳʡ ʵʤʧʠʨʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʨʘʚʝʥ 

ʚʳʙʦʨʦʯʥʦʡ ʜʠʩʧʝʨʩʠʠʚD , ʘ ʮʝʥʪʨʘʣʴʥʳʡ ʤʦʤʝʥʪ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ 

ʜʣʷ ʣʶʙʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʚʝʥ ʥʫʣʶ.  
ʂʦʵʬʬʠʮʠʝʥʪʦʤ ʘʩʠʤʤʝʪʨʠʠ (ʩʢʦʰʝʥʥʦʩʪʠ) ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʦʛʦ ʨʷʜʘ ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦ  
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3

1
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3

3~

ʚ

k

i

ii

ʚ n

nxx

A ,   (1.10) 

ʛʜʝ ʚ ï ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

ɽʩʣʠ A
~

0, ʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʤʝʝʪ ʩʠʤʤʝʪʨʠʯʥʫʶ ʬʦʨʤʫ, ʪʦ 

ʝʩʪʴ ʚʘʨʠʘʥʪʳ, ʨʘʚʥʦʫʜʘʣʝʥʥʳʝ ʦʪ x, ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʯʘʩʪʦʪʫ. 

ʇʨʠ 00 AA
~~

 ʛʦʚʦʨʷʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ (ʧʨʘʚʦʩʪʦʨʦʥʥʝʡ) 

ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ (ʣʝʚʦʩʪʦʨʦʥʥʝʡ) ʘʩʠʤʤʝʪʨʠʠ, ʪ.ʝ.  ʘʩʠʤʤʝʪ-

ʨʠʷ ʧʦʣʦʞʠʪʝʣʴʥʘ, ʝʩʣʠ ʚʳʪʷʥʫʪ ʧʨʘʚʳʡ ʫʯʘʩʪʦʢ ʢʨʠʚʦʡ, ʠ ʦʪʨʠʮʘ-

ʪʝʣʴʥʘ, ʝʩʣʠ ʣʝʚʳʡ.  

ʕʢʩʮʝʩʩʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦ  

33
4

1

4

4

4

ʚ

k

i

ii

ʚ n

nxx

E .    (1.11) 

ʕʢʩʮʝʩʩ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ "ʢʨʫʪʦʩʪʠ" ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷ-

ʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ. ʕʢʩʮʝʩʩ ʥʦʨʤʘʣʴ-

ʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʨʘʚʝʥ ʥʫʣʶ. 

ɽʩʣʠ 00 EE , ʪʦ ʧʦʣʠʛʦʥ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ ʠʤʝʝʪ ʙʦʣʝʝ 

ʢʨʫʪʫʶ (ʧʦʣʦʛʫʶ) ʚʝʨʰʠʥʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʦʡ ʢʨʠʚʦʡ. 

ʇʨʠʤʝʨ 1.7. ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 3 ʚʳʯʠʩʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ 

ʘʩʠʤʤʝʪʨʠʠ ʠ ʵʢʩʮʝʩʩ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʘʤʝʪʨʘ ʚʘʣʠʢʘ. 

Ʒ ʆʧʨʝʜʝʣʠʤ ʮʝʥʪʨʘʣʴʥʳʡ ʵʤʧʠʨʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ: 
k

i
ii nxx

n 1

3
3

1
 

17758,672,615758,670,62758,668,6
200

1 333
 

44758,678,652758,676,644758,674,6
333  

000015,01758,684,611758,682,614758,680,6
333 . 

ʀʟ ʧʨʠʤʝʨʘ 5 ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝ-
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ʥʠʝ ʚ= 0,32. ɺʳʯʠʩʣʠʤ ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ 

00018,0
44,0

000015,0

33
3~

ʚ

A . 

ʆʧʨʝʜʝʣʠʤ ʮʝʥʪʨʘʣʴʥʳʡ ʵʤʧʠʨʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʘ: 

17758,672,615758,670,62758,668,6
200

1 444
4  

44758,678,652758,676,644758,674,6
444  

000003,01758,684,611758,682,614758,680,6
444 . 

ɺʳʯʠʩʣʠʤ ʵʢʩʮʝʩʩ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ ʧʦ ʬʦʨʤʫʣʝ (1.11) 

9999,23
44,0

000003,0
3

44
4

ʚ

E . 

 

ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ A
~

 ʦʪʨʠʮʘʪʝʣʝʥ ʠ 

ʙʣʠʟʦʢ ʢ ʥʫʣʶ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʠʘʤʝʪʨʘ ʚʘʣʠʢʘ ʦʙʣʘʜʘʝʪ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʣʝʚʦʩʪʦʨʦʥʥʝʡ ʘʩʠʤʤʝʪʨʠʝʡ, ʘ ʧʦʩʢʦʣʢɹʫ ʵʢʩʮʝʩʩ 0E , 

ʧʦʣʠʛʦʥ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ (ʨʠʩ. 3) ʠʤʝʝʪ ʙʦʣʝʝ ʧʦʣʦʛʫʶ ʚʝʨ-

ʰʠʥʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʦʡ ʢʨʠʚʦʡ. 

 

ɻʃɸɺɸ 2 

 ʉʊɸʊʀʉʊʀʏɽʉʂʀɽ  ʆʎɽʅʂʀ  ʇɸʈɸʄɽʊʈʆɺ  

ʈɸʉʇʈɽɼɽʃɽʅʀʗ 

2.1.  ʊʆʏɽʏʅɸʗ  ʆʎɽʅʂɸ  ʇɸʈɸʄɽʊʈʆɺ   

ɻɽʅɽʈɸʃʔʅʆʁ  ʉʆɺʆʂʋʇʅʆʉʊʀ 

       ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩʦʩʪʦʠʪ ʚ ʥʘʭʦʞ-

ʜʝʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʙʣʶʜʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʧʦ ʜʘʥ-

ʥʳʤ ʚʳʙʦʨʢʠ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʚʠʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʍ ʤʦʞʥʦ ʩʯʠ-

ʪʘʪʴ ʠʟʚʝʩʪʥʳʤ, ʠ ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʧʦʣʫʯʝʥʠʶ ʧʨʠʙʣʠʞʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʵʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, 
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ʝʩʣʠ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʨʠʟʥʘʢ ʧʦʜʯʠʥʷʝʪ-

ʩʷ ʧʦʢʘʟʘʪʝʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʪʦʛʜʘ ʥʝ-

ʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʧʘʨʘʤʝʪʨ ɚ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʘʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ.                                                                                  

ʇʫʩʪʴ ,xF  ï ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ, 

ʩʦʜʝʨʞʘʱʘʷ ʦʜʠʥ ʥʝʠʟʚʝʩʪʥʳʡ ʧʘʨʘʤʝʪʨ , ʘ nxxx ...,,, 21  ï ʚʳʙʦʨ-

ʢʘ ʥʘʙʣʶʜʝʥʠʡ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ʊʦʯʝʯʥʦʡ ʦʮʝʥʢʦʡ 
~

 

ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ  ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʙʣʠʞʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦ-

ʛʦ ʧʘʨʘʤʝʪʨʘ, ʧʦʣʫʯʝʥʥʦʝ ʧʦ ʚʙrʦʨʢʝ. 

ʊʦʯʝʯʥʘʷ ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʘ ï ʵʪʦ ʦʮʝʥʢʘ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʦʜʥʠʤ ʢʦʥʢʨʝʪʥʳʤ ʯʠʩʣʦʤ.  

ɺʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ x  ʠ ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ ʚD  ʷʚʣʷʪʁ-

ʩʷ ʪʦʯʝʯʥʳʤʠ ʦʮʝʥʢʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ M(X) ʠ ʜʠʩ-

ʧʝʨʩʠʠ D(X) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʮʝʥʢʘ 
~

 ʝʩʪʴ ʟʥʘʯʝʥʠʝ ʥʝʢʦʪʦʨʦʡ ʬʫʥʢʮʠʠ 

ʵʣʝʤʝʥʪʦʚ ʚʳʙʦʨʢʠ, ʪʦ ʝʩʪʴ nxxx ...,,,
~~

21 . ʃʶʙʫʶ ʬʫʥʢʮʠʶ 

ʵʣʝʤʝʥʪʦʚ ʚʳʙʦʨʢʠ ʥʘʟʳʚʘʶʪ ʩʪʘʪʠʩʪʠʢʦʡ.  

ʇʦʣʫʯʝʥʥʳʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚʳʙʦʨʦʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʦʙʲʝ-

ʤʦʤ n ʦʮʝʥʢʠ ʯʠʩʣʦʚʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʤrʠ 

ʯʠʩʣʘʤʠ, ʧʦʵʪʦʤʫ ʠʭ ʧʦʜʚʝʨʛʘʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ. 

ʂʘʯʝʩʪʚʦ ʦʮʝʥʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʪʨʝʤ ʩʚʦʡʩʪʚʘʤ: ʙʳʪʴ ʩʦ-

ʩʪʦʷʪʝʣʴʥʦʡ, ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʥʝʩʤʝʱʝʥʥʦʡ. 

ʊʦʯʝʯʥʘʷ ʦʮʝʥʢʘ ʥʘʟʳʚʘʝʪʩʷ ʩʦʩʪʦʷʪʝʣʴʥʦʡ, ʝʩʣʠ ʧʨʠ ʫʚʝʣʠ-

ʯʝʥʠʠ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ ʚʳʙʦʨʦʯʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʝʤʠʪʩʷ ʢ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʊʦʯʝʯʥʘʷ ʦʮʝʥʢʘ ʥʘʟʳʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ, ʝʩʣʠ ʦʥʘ ʠʤʝʝʪ 

ʥʘʠʤʝʥʴʰʫʶ ʜʠʩʧʝʨʩʠʶ ʚʳʙʦʨʦʯʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʘʥʘʣʦʛʠʯʥʳʤʠ ʦʮʝʥʢʘʤʠ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʩʦʙʳʪʠʷ 
n

m
AP*  (m ï ʯʠʩʣʦ 
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ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ ɸ ʚ n ʦʧʳʪʘʭ) ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʪʝʣʴʥʦʡ ʦʮʝʥ-

ʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʵʪʦʛʦ ʩʦʙʳʪʠʷ: 

APAP
P

n

* , 

ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ ʧʨʝʜʝʣʴʥʦʡ ʪʝʦʨʝʤʳ ɹʝʨʥʫʣʣʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ɺʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ x  ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʪʝʣʴʥʦʡ ʦʮʝʥʢʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ XM : 

XMx
P

n
, 

ʯʪʦ ʩʣʝʜʫʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʪʝʦʨʝʤʳ ʏʝʙʳʰʝʚʘ ʪʝʦʨʠʠ ʚʝʨʦ-

ʷʪʥʦʩʪʝʡ. 

ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʩʪʦʷʪʝʣʴʥʳʭ ʦʮʝʥʦʢ ʦʧʨʘʚʜʳʚʘʝʪ-

ʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʩʪʘʥʦʚʷʪʩʷ ʤʘʣʦ-

ʚʝʨʦʷʪʥʳʤʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʰʠʙʢʠ ʧʨʠ ʦʮʝʥʠʚʘʥʠʠ. ʇʦʵʪʦʤʫ ʧʨʘʢ-

ʪʠʯʝʩʢʠʡ ʩʤʳʩʣ ʠʤʝʶʪ ʪʦʣʴʢʦ ʩʦʩʪʦʪ̫ʝʣʴʥʳʝ ʦʮʝʥʢʠ. 
 

ʊʦʯʝʯʥʫʶ ʦʮʝʥʢʫ 
~

 ʥʘʟʳʚʘʶʪ ʥʝʩʤʝʱʝʥʥʦʡ, ʝʩʣʠ ʝʝ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʨʘʚʥʦ ʦʮʝʥʠʚʘʝʤʦʤʫ ʧʘʨʘʤʝʪʨʫ ʧʨʠ ʣʶʙʦʤ ʦʙʲʝ-

ʤʝ ʚʳʙʦʨʢʠ, ʪʦ ʝʩʪʴ 
~

M . 

. 

ɽʩʣʠ ʵʪʦ ʨʘʚʝʥʩʪʚʦ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ ʦʮʝʥʢʘ n
~
, ʧʦʣʫʯʝʥʥʘʷ 

ʧʦ ʨʘʟʥʳʤ ʚʳʙʦʨʢʘʤ, ʙʫʜʝʪ ʚ ʩʨʝʜʥʝʤ ʣʠʙʦ ʟʘʚʳʰʘʪʴ ʟʥʘʯʝʥʠʝ   (ʝʩ-

ʣʠ 
~

M ),  ʣʠʙʦ ʟʘʥʠʞʘʪʴ ʝʛʦ (ʝʩʣʠ 
~

M ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪʨʝʙʦʚʘʥʠʝ ʥʝʩʤʝʱʝʥʥʦʩʪʠ ʛʘʨʘʥʪʠʨʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ 

ʦʰʠʙʦʢ ʧʨʠ ʦʮʝʥʠʚʘʥʠʠ. 

ʈʘʟʥʦʩʪʴ 
~

M  ʥʘʟʳʚʘʝʪʩʷ ʩʤʝʱʝʥʠʝʤ. ɼʣʷ ʥʝʩʤʝɦ ʝʥʥʳʭ 

ʦʮʝʥʦʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʦʮʝʥʠʚʘʥʠʷ ʨʘʚʥʘ ʥʫʣʶ. 

ʊʦʯʝʯʥʫʶ ʦʮʝʥʢʫ ʥʘʟʳʚʘʶʪ ʩʤʝʱʝʥʥʦʡ, ʝʩʣʠ ʝʝ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʝ ʦʞʠʜʘʥʠʝ ʥʝ ʨʘʚʥʦ ʦʮʝʥʠʚʘʝʤʦʤʫ ʧʘʨʘʤʝʪʨʫ. 

ʅʝʩʤʝʱʝʥʥʦʡ ʩʦʩʪʦʷʪʝʣʴʥʦʡ ʦʮʝʥʢʦʡ ʛʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʡ 

(ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ XMm ) ʩʣʫʞʠʪ ʚʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ x . 
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ɺʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ ʚD  ʥʝ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʥʝʩʤʝʱʝʥʥʦ-

ʩʪʠ. ʉʤʝʱʝʥʥʦʡ ʦʮʝʥʢʦʡ ʛʝʥʝʨʘʣʴʥʦʡ ʜʠʩʧʝʨʩʠʠ  Dʛ = 2  ʩʣʫʞʠʪ 

ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷʚD , ʦʧʨʝʜʝʣʷʝʤʘ ̫ ʧʦ ʬʦʨʤʫʣʝ (1.5). ʕʪʘ 

ʦʮʝʥʢʘ ʷʚʣʷʝʪʩʷ ʩʤʝʱʝʥʥʦʡ, ʪʘʢ ʢʘʢ 

ʛʚ D
n

n
DM

1
. 

ʅʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪ "ʠʩʧʨʘʚʣʝʥʥʫʶ" ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨ-

ʩʠʶ S 
2
,  ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʥʝʩʤʝʱʝʥʥʦʡ ʩʦʩʪʦʷʪʝʣʥɹʦʡ ʦʮʝʥʢʦʡ 

ʜʠʩʧʝʨʩʠʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ:  

ʚ

2 D
1n

n
S ,    (2.1) 

ɼʣʷ ʩʛʨʫʧʧʠʨʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ (1.3) S 
2
 ʚʯrʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

                  
k

i

ii nxx
n

S
1

22

1

1
.    (2.2) 

ʘ ʜʣʷ ʥʝʩʛʨʫʧʧʠʨʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ nxxx ...,,, 21  ( nkni ,1 ) S 
2
: 

n

i

i xx
n

S
1

22

1

1
,  (2.3) 

ɺʝʣʠʯʠʥʘ 
2SS  ʥʘʟʳʚʘʝʪʩʷ çʠʩʧʨʘʚʣʝʥʥʳʤè ʩʨʝʜʥʠʤ 

ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ.  

ʇʨʠʤʝʨ 2.1.  ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʙʦʨʢʠ ʦʙʲʝʤʦʤ 6n  ʥʘʡʜʝʥʘ 

ʩʤʝʱʝʥʥʘʷ ʦʮʝʥʢʘ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 3ʚD . ʅʘʡʪʠ ʥʝ-

ʩʤʝʱʝʥʥʫʶ ʦʮʝʥʢʫ ʜʠʩʧʝʨʩʠʠ. 

Ʒ ʇʦ ʬʦʨʤʫʣʝ (2.1) ʥʘʭʦʜʠʤ 633
16

62 ,S .   
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ʇʨʠ  n > 50  ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʚD  ʠ  S 
2
.  ʆʮʝʥ-

ʢʠ ʚD  ʠ  S 
2
  ʷʚʣʷʶʪʩʷ ʩʦʩʪʦʷʪʝʣʴʥʳʤʠ ʦʮʝʥʢʘʤʠ ʛʝʥʝʨʘʣʴʥʦʡ ʜʠʩ-

ʧʝʨʩʠʠ Dʛ. ʅʘ ʧʨʘʢʪʠʢʝ ʧʦʣʴʟʫʶʪʩʷ ʠʩʧʨʘʚʣʝʥʥʦʡ ʜʠʩʧʝʨʩʠʝʡ, ʝʩʣʠ 

ʧʨʠʤʝʨʥʦ  n < 30.        ƹ 

ɺʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ x  ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʪʝʣʴʥʦʡ ʦʮʝʥʢʦʡ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʡ. 

ʇʨʠʤʝʨ 2.2.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʷʪʠ ʠʟʤʝʨʝʥʠʡ ʜʣʠʥʳ ʩʪʝʨʞʥʷ 

ʦʜʥʠʤ ʧʨʠʙʦʨʦʤ (ʙʝʟ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ) ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʚ ʤʤ):  92,  94,  103,  105,  106.  ʅʘʡʪʠ ʥʝ-

ʩʤʝʱʝʥʥʫʶ ʦʮʝʥʢʫ ʜʣʠʥʳ ʩʪʝʨʞʥʷ. 

Ʒ ʅʝʩʤʝʱʝʥʥʦʡ ʦʮʝʥʢʦʡ ʛʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʡ ʷʚʣʷʝʪʩʷ ʚʳ-

ʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ 

100
5

10610510394921

1

n

i
ix

n
x .  ƹ 

"ʀʩʧʨʘʚʣʝʥʥʦʝ" ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʨʘʚʥʦ 

ʢʦʨʥʶ ʢʚʘʜʨʘʪʥʦʤʫ ʠʟ ʠʩʧʨʘʚʣʝʥʥʦʡ ʜʠʩʧʝʨʩʠʠ 

k

i

ii nxxnSS

1

22 1 . 

   

2.2.ʆʎɽʅʂɸ  ɺɽʈʆʗʊʅʆʉʊʀ  (ɹʀʅʆʄʀɸʃʔʅʆɻʆ  

ʈɸʉʇʈɽɼɽʃɽʅʀʗ)  ʇʆ  ʆʊʅʆʉʀʊɽʃʔʅʆʁ  ʏɸʉʊʆʊɽ 

ʇʫʩʪʴ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʝʟʘʚʠʩʠʤʳʝ ʠʩʧʳʪʘʥʠʷ ʩ ʥʝʠʟʚʝʩʪʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ p ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʚ ʢʘʞʜʦʤ ʠʩʧʳʪʘʥʠʠ. ʊʨʝʙʫ-

ʝʪʩʷ ʦʮʝʥʠʪʴ ʥʝʠʟʚʝʩʪʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ p ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʘʩʪʦ-

ʪʝ, ʪʦ ʝʩʪʴ ʥʘʜʦ ʥʘʡʪʠ ʝʝ ʪʦʯʝʯʥʫʶ ʠ ʠʥʪʝʨʚʘʣʴʥʫʶ ʦʮʝʥʢʠ. 

ʊʦʯʝʯʥʘʷ ʦʮʝʥʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʪʦʯʝʯʥʦʡ ʦʮʝʥʢʠ ʥʝʠʟʚʝʩʪʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ p ʧʨʠʥʠʤʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʯʘʩʪʦʪʫ 

n

m
p* , 
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ʛʜʝ m ï ʯʠʩʣʦ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ ɸ;  n ï ʯʠʩʣʦ ʠʩʧʳʪʘʥʠʡ. 

ʕʪʘ ʦʮʝʥʢʘ ʥʝʩʤʝʱʝʥʥʘʷ, ʪʦ ʝʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ 

ʨʘʚʥʦ ʦʮʝʥʠʚʘʝʤʦʡ ʚʝʨʦʷʪʥʦʩʪʠ. ʊʘʢ ʢʘʢ pnmM , ʪʦ 

pnpnnmMnmMpM * . 

ʅʘʡʜʝʤ ʜʠʩʧʝʨʩʠʶ ʦʮʝʥʢʠ. ʊʘʢ ʢʘʢ qpnmD , ʪʦ 

nqpnqpnnmDnmDpD 22* . 

ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ 

nqppDp ** . 

ɼʣʷ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʘʚʝʥʩʪʚʘ *pp  ʚʝ-

ʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʰʠʙʢʘ ʵʪʦʛʦ ʨʘʚʝʥʩʪʚʘ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ  ʦʧ-

ʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

pq

n
ʌʌppP

p

22*
*

, 

ʛʜʝ ʌ(z)ï ʬʫʥʢʮʠʷ ʃʘʧʣʘʩʘ, p  ï ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ, 

pq 1 . 

 

ʇʨʠʤʝʨ 2.3. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʚ ʢʘʞʜʦʤ ʠʟ ʥʝ-

ʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ ʨʘʚʥʘ 0,2. ʅʘʡʪʠ ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ ʠʩʧʳʪʘ-

ʥʠʡ n, ʧʨʠ ʢʦʪʦʨʦʤ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,99 ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʦʪʥʦ-

ʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʝʛʦ ʚʝʨʦʷʪ-

ʥʦʩʪʠ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 0,04.  

Ʒ ʇʦ ʫʩʣʦʚʠʶ, ,8,0,2,0 qp  =0,04; 

99,004,02,0*pP . 

ʇʦʵʪʦʤʫ ʠʤʝʝʤ: 

99,0
8,02,0

04,022
n

ʌ
pq

n
ʌ , 

ʠʣʠ  ʌ(0.1 n )=0,495. 



32 

 

ʇʦ ʪʘʙʣʠʮʝ ʧʨʠʣʦʞʝʥʠʷ 2 ʥʘʡʜʝʤ ʌ(2,75)=0,495. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, 57,21,0 n , 5,660n .  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʦʤʦʝ ʯʠʩʣʦ ʠʩʧʳʪʘʥʠʡ 661n . ƹ 

 

2.3.  ʄɽʊʆɼ  ʄʆʄɽʅʊʆɺ  ɼʃʗ  ʊʆʏɽʏʅʆʁ  ʆʎɽʅʂʀ  

ʇɸʈɸʄɽʊʈʆɺ  ʈɸʉʇʈɽɼɽʃɽʅʀʗ 

ʄʝʪʦʜ ʤʦʤʝʥʪʦʚ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʘʥʛʣʠʡʩʢʠʤ ʫʯʝʥʳʤ 

ʂ.ʇʠʨʩʦʥʦʤ. ʆʥ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʧʫʩʪʴ ʜʘʥʘ ʩʣʫʯʘʡʥʘʷ ʚʳ-

ʙʦʨʢʘ nxxx ...,,, 21  ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʍ ʩ ʧʣʦʪʥʦʩʪʴʶ 

ʚʝʨʦʷʪʥʦʩʪʠ mxf ...,,,, 21 , ʛʜʝ m...,,, 21  ï ʥʝʠʟʚʝʩʪʥʳʝ 

ʧʘʨʘʤʝʪʨʳ, ʧʦʜʣʝʞʘʱʠʝ ʦʮʝʥʠʚʘʥʠʶ. ʄʝʪʦʜ ʤʦʤʝʥʪʦʚ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʧʨʠʨʘʚʥʠʚʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʦʤʝʥʪʦʚ l  ʢ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʤ ʵʤʧʠʨʠʯʝʩʢʠʤ ʤʦʤʝʥʪʘʤ ʪʦʛʦ ʞʝ ʧʦʨʷʜʢʘ lv , ʷʚʣʷʶʱʠ-

ʤʠʩʷ ʬʫʥʢʮʠʷʤʠ ʦʪ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ.  ɼʣʷ ɼʉɺ: 
l

l XM   ï  ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ; 

l
l XMXM   ï  ʮʝʥʪʨʘʣʴʥʳʡ ʤʦʤʝʥʪ, 

ʜʣʷ ʅʉɺ: 

dxxfxl
l   ï  ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ; 

dxxfXMx
l

l  ï ʮʝʥʪʨʘʣʴʥʳʡ ʤʦʤʝʥʪ. 

ɽʩʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʪʦ ʜʣʷ 

ʝʛʦ ʦʪʳʩʢʘʥʠʷ ʧʨʠʨʘʚʥʠʚʘʶʪ ʦʜʠʥ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʦʜʥʦʤʫ 

ʵʤʧʠʨʠʯʝʩʢʦʤʫ ʤʦʤʝʥʪʫ ʪʦʛʦ ʞʝ ʧʦʨʷʜʢʘ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʧʨʠ-

ʨʘʚʥʷʪʴ ʥʘʯʘʣʴʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʥʘ-

ʯʘʣʴʥʦʤʫ ʵʤʧʠʨʠʯʝʩʢʦʤʫ ʤʦʤʝʥʪʫ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ: 11 v . ʋʯʠ-

ʪʳʚʘʷ, ʯʪʦ XM1  ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ xv1 , ʛʜʝ x  
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ï ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʬʦʨʤʫʣʘʤʠ (1.4), (1.4), ʧʦ-

ʣʫʯʠʤ 

xXM .    (2.4) 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ XM  ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʦʪ ʥʝ-

ʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʟʘʜʘʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʦʵʪʦʤʫ, ʨʝʰʠʚ 

ʫʨʘʚʥʝʥʠʝ (2.4) ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʪʝʤ ʩʘʤʳʤ 

ʧʦʣʫʯʠʤ ʝʛʦ ʪʦʯʝʯʥʫʶ ʦʮʝʥʢʫ. 

ɽʩʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʦ 

ʧʨʠʨʘʚʥʠʚʘʶʪ ʜʚʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʦʤʝʥʪʘ ʜʚʫʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʵʤʧʠʨʠʯʝʩʢʠʤ ʤʦʤʝʥʪʘʤ ʪʦʛʦ ʞʝ ʧʦʨʷʜʢʘ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʧʨʠ-

ʨʘʚʥʷʪʴ ʥʘʯʘʣʴʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʥʘ-

ʯʘʣʴʥʦʤʫ ʵʤʧʠʨʠʯʝʩʢʦʤʫ ʤʦʤʝʥʪʫ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʠ ʮʝʥʪʨʘʣʥɹʳʡ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʮʝʥʪʨʘʣʴʥʦʤʫ ʵʤʧʠʨʠʯʝ-

ʩʢʦʤʫ ʤʦʤʝʥʪʫ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ: 

2211 ,v . 

ʋʯʠʪʳʚʘʷ, ʯʪʦ XDxvXM 211 ,,  ï ʛʝʥʝʨʘʣʴʥʘʷ 

ʜʠʩʧʝʨʩʠʷ, 2

2 ʚʚD  ï ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ, ʠʤʝʝʤ 

.D

;

ʚXD

xXM
    (2.5) 

ʃʝʚʳʝ ʯʘʩʪʠ ʵʪʠʭ ʨʘʚʝʥʩʪʚ ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʷʤʠ ʦʪ ʥʝʠʟʚʝʩʪ-

ʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʵʪʦʤʫ, ʨʝʰʠʚ ʩʠʩʪʝʤʫ (2.5) ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟ-

ʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʝʤ ʩʘʤʳʤ ʧʦʣʫʯʠʤ ʠʭ ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ. 

ʇʨʠʤʝʨ 2.4. ʅʘʡʪʠ ʤʝʪʦʜʦʤ ʤʦʤʝʥʪʦʚ ʧʦ ʚʳʙʦʨʢʝ 

nxxx ...,,, 21  ʪʦʯʝʯʥʫʶ ʦʮʝʥʢʫ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ  ʧʦʢʘʟʘ-

ʪʝʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʢʦʪʦʨʦʛʦ 

.0,0

0,

x

xe
xf

x

. 

Ʒ ʇʨʠʥʷʚ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʧʦʢʘʟʘ-

ʪʝʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 1XM , ʠʟ ʫʨʘʚʥʝʥʠʷ (2.4) ʧʦʣʫʯʘʝʤ 
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x
1

. 

ʆʪʩʶʜʘ 

x
xn

n

i

i

1

1

* .       (2.6) 

ʀʪʘʢ, ʠʩʢʦʤʘʷ ʪʦʯʝʯʥʘʷ ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʘ  ʧʦʢʘʟʘʪʝʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ, ʦʙʨʘʪʥʦʡ ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ 

(1.4), (1.4 ).        ƹ 

ʇʨʠʤʝʨ 2.5. ʅʘʡʪʠ ʤʝʪʦʜʦʤ ʤʦʤʝʥʪʦʚ ʧʦ ʚʳʙʦʨʢʝ 

nxxx ...,,, 21  ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ m ʠ  ʥʦʨ-

ʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʍ: 

22
2m

2

1 xexf . 

Ʒ ʇʨʠʨʘʚʥʷʝʤ ʥʘʯʘʣʴʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʤʧʠʨʠʯʝʩʢʠʝ 

ʤʦʤʝʥʪʳ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʘ ʪʘʢʞʝ ʮʝʥʪʨʘʣʴʥʳʝ ʠ ʵʤʧʠʨʠʯʝʩʢʠʝ 

ʤʦʤʝʥʪʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ: 

2211 ,v . 

ʋʯʠʪʳʚʘʷ,  ʯʪʦ  ʚDxvXDXM 2121 ,,,   ʧʦ-

ʣʫʯʠʤ 

ʚDXDxXM , . 

ʆʪʩʶʜʘ ʠʤʝʝʤ: 
.*

.xm*

2

ʚD
     ƹ 

ɸʥʘʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ ʜʣʷ ʟʘʢʦ-

ʥʘ ʇʫʘʩʩʦʥʘ, ʙʠʥʦʤʠʘʣʴʥʦʛʦ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ.  

ʇʨʠʤʝʨ 2.6. ʇʫʩʪʴ ʚʝʣʠʯʠʥʘ X ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʟʘʢʦʥʫ ʇʫʘʩ-

ʩʦʥʘ 
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!
,

i

x

ik
x

e
xXP

i

, 

ʛʜʝ k ï ʯʠʩʣʦ ʠʩʧʳʪʘʥʠʡ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʦʜʥʦʤ ʦʧʳʪʝ;  xi ï ʯʠʩ-

ʣʦ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ ʚ i-ʤ ʦʧʳʪʝ. ʅʘʡʪʠ ʤʝʪʦʜʦʤ ʤʦʤʝʥʪʦʚ ʧʦ 

ʚʳʙʦʨʢʝ nxxx ...,,, 21  ʪʦʯʝʯʥʫʶ ʦʮʝʥʢʫ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ , 

ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʇʫʘʩʩʦʥʘ.  

Ʒ ʇʦʩʢʦʣʴʢʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʉɺ X, ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʦʡ ʧʦ ʟʘʢʦʥʫ ʇʫʘʩʩʦʥʘ, ʨʘʚʥʦ ʧʘʨʘʤʝʪʨʫ  ʵʪʦʛʦ ʟʘʢʦʥʘ, ʪʦ ʝʩʪʴ 

XM , ʪʦ ʠʟ ʫʨʘʚʥʝʥʠʷ (2.4) ʚʳʪʝʢʘʝʪ, ʯʪʦ ʪʦʯʝʯʥʦʡ ʦʮʝʥʢʦʡ 

ʧʘʨʘʤʝʪʨʘ  ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʇʫʘʩʩʦʥʘ ʩʣʫʞʠʪ ʚʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ 

n

i

ix
n

x

1

1* ,       (2.7) 

ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʚʳʙʦʨʢʝ nxxx ...,,, 21 .    ƹ 

ʋʧʨʘʞʥʝʥʠʝ 1 .  ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ X ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ 

ʙʠʥʦʤʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ ʧʘʨʘʤʝʪʨʦʤ p (ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦ-

ʙʳʪʠʷ ɸ ʚ ʦʜʥʦʤ ʠʩʧʳʪʘʥʠʠ): 

iii xkxx
kik ppCpxXP 1, , 

ʛʜʝ  xi  ï  ʯʠʩʣʦ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ  ʚ  i-ʤ  ʦʧʳʪʝ  (i = 1, 2, é, n);  k 

ï ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʳʪʘʥʠʡ ʚ ʦʜʥʦʤ ʦʧʳʪʝ. 

ʆʮʝʥʠʪʴ ʤʝʪʦʜʦʤ ʤʦʤʝʥʪʦʚ ʪʦʯʝʯʥʫʶ ʦʮʝʥʢʫ ʧʘʨʘʤʝʪʨʘ p 

(ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʚ ʦʜʥʦʤ ʠʩʧʳʪʘʥʠʠ), ʦʧʨʝʜʝʣʷʝ-

ʤʦʡ ʧʦ ʚʙrʦʨʢʝ nxxx ,...,, 21 . 

ʋʢʘʟʘʥʠʝ: ʇʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ 
 

kpXM . 

ʆʪʚʝʪ:  

k

x
x

nk
p

n

i

i

1

1*
, 

ʋʧʨʘʞʥʝʥʠʝ 2 .  ɼʣʷ  ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ  ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
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pppxXP ix
i

1
1, , 

ʛʜʝ  xi ï ʯʠʩʣʦ ʠʩʧʳʪʘʥʠʡ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ,  

ʥʘʡʪʠ ʤʝʪʦʜʦʤ ʤʦʤʝʥʪʦʚ ʪʦʯʝʯʥʫʶ ʦʮʝʥʢʫ ʧʘʨʘʤʝʪʨʘ p (ʚʝʨʦʷʪʥʦ-

ʩʪʠ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʚ ʦʜʥʦʤ ʠʩʧʳʪʘʥʠʠ), ʦʧʨʝʜʝʣʷʝʤʫ  ʁʧʦ ʚʳ-

ʙʦʨʢʝ nxxx ,...,, 21 . 

ʋʢʘʟʘʥʠʝ.  ʀʩʧʦʣʴʟʦʚʘʪʴ ʨʘʚʝʥʩʪʚʦ (2.4) ʠ ʯʠʩʣʦʚʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 
p

XM
1

. 

ʆʪʚʝʪ: 
n

i

ixn
x

p
1

1
* . 

ʋʧʨʘʞʥʝʥʠʝ 3 .  ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ X ʨʘʩʧʨʝʜʝʣʝʥʘ 

ʨʘʚʥʦʤʝʨʥʦ, ʧʣʦʪʥʦʩʪʴ ʝʝ 

ab
bax
baxab

xf
,,,
;,,

0
1

. 

ʆʮʝʥʠʪʴ ʥʝʠʟʚʝʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ a ʠ b ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʘʝ-

ʤʳʭ ʟʥʘʯʝʥʠʡ. 

ʋ ʢ ʘ ʟ ʘ ʥ ʠ ʝ . ʀʩʧʦʣʴʟʦʚʘʪʴ  ʨʘʚʝʥʩʪʚʘ  (2.5)  ʠ  ʯʠʩʣʦ-

ʚʳʝ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʨʘʚʥʦʤʝʨʥʦʛʦ  ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

2

ba
XM , 

12

2
ab

XD . 

ʆʪʚʝʪ: .3;3 **

ʚʚ DxbDxa  

ʇʨʠʤʝʨ 2.7. ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ X ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʟʘʢʦʥʫ 

ʇʫʘʩʩʦʥʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ  2; 1; 1; 3; 1; 4; 2; 

5; 1; 7  ʦʮʝʥʠʪʴ ʥʝʠʟʚʝʩʪʥʳʡ ʧʘʨʘʤʝʪʨ  ʵʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

Ʒ ɺʳʯʠʩʣʠʤ  ʚʳʙʦʨʦʯʥʦʝ  ʩʨʝʜʥʝʝ: 
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7,2
10

7543412*2
x . 

ʊʘʢ ʢʘʢ ʪʦʯʝʯʥʦʡ ʦʮʝʥʢʦʡ ʧʘʨʘʤʝʪʨʘ  ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʇʫʘʩʩʦʥʘ 

ʩʣʫʞʠʪ ʚʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ x,  ʪʦ  ʠʤʝʝʤ  
*
 = 2,7.  ƹ 

ʇʨʠʤʝʨ 2.8. ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ X ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʥʦʨ-

ʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ ʧʘʨʘʤʝʪʨʘʤʠ m ʠ . ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʘʝ-

ʤʳʭ ʟʥʘʯʝʥʠʡ 35; 15; 5; 25; 5  ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʮʝʥʠʪʴ 

ʥʝʠʟʚʝʩʪʥʳʡ ʧʘʨʘʤʝʪʨ m. 

Ʒ ʇʦʩʢʦʣʴʢʫ ʪʦʯʝʯʥʘʷ ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʘ m (ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ) ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʚʥʘ ʚʳʙʦʨʦʯʥʦʤʫ ʩʨʝʜ-

ʥʝʤʫ, ʪʦ ʧʦʣʫʯʘʝʤ 

17
5

52551535
xm* .  ƹ 

 

 

2.4.  ʀʅʊɽʈɺɸʃʔʅɸʗ  ʆʎɽʅʂɸ  ʇɸʈɸʄɽʊʈʆɺ   

ɻɽʅɽʈɸʃʔʅʆʁ  ʉʆɺʆʂʋʇʅʆʉʊʀ 

                    ʊʊʦʦʯʯʝʝʯʯʥʥrr ʝʝ  ʦʦʮʮʝʝʥʥʢʢʠʠ  ʧʧʘʘʨʨʘʘʤʤʝʝʪʪʨʨʦʦʚʚ  ʛʛʝʝʥʥʝʝʨʨʘʘʣʣɹɹʥʥʦʦʡʡ  ʩʩʦʦʚʚʦʦʢʢʫʫʧʧʥʥʦʦʩʩʪʪʠʠ  ʤʤʦʦ--

ʛʛʫʫʪʪ  ʙʙrrʪʪɹɹ  ʧʧʨʨʠʠʥʥ̫̫ʪʪrr   ʚʚ  ʢʢʘʘʯʯʝʝʩʩʪʪʚʚʝʝ  ʦʦʨʨʠʠʝʝʥʥʪʪʠʠʨʨʦʦʚʚʦʦʯʯʥʥrrʭʭ  ʨʨʝʝʟʟʫʫʣʣɹɹʪʪʘʘʪʪʦʦʚʚ  ʦʦʙʙʨʨʘʘ--

ʙʙʦʦʪʪʢʢʠʠ  ʚʚrrʙʙʦʦʨʨʦʦʯʯʥʥrrʭʭ  ʜʜʘʘʥʥʥʥrr ʭʭ..  

ʆʜʥʘʢʦ ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝ ʜʘʶʪ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʝʧʝʥʠ ʙʣʠʟʦʩʪʠ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʤʫ ʧʘʨʘʤʝʪʨʫ. ʇʨʠ ʚʳʙʦʨʝ ʤʘʣʦʛʦ ʦʙʲʝʤʘ ʪʦʯʝʯʥʘʷ ʦʮʝʥʢʘ 
~

 

ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ . 

ʀʥʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʠʥʪʝʨʚʘʣ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ 

ʦʮʝʥʠʚʘʝʤʳʡ ʧʘʨʘʤʝʪʨ. 

ʀʥʪʝʨʚʘʣʴʥʘʷ ʦʮʝʥʢʘ ï ʵʪʦ ʯʠʩʣʦʚʦʡ ʠʥʪʝʨʚʘʣ, ʢʦʪʦʨʳʡ ʦʧ-

ʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʯʠʩʣʘʤʠ ï ʛʨʘʥʠʮʘʤʠ ʠʥʪʝʨʚʘʣʘ, ʩʦʜʝʨʞʘʱʠʡ ʥʝ-

ʠʟʚʝʩʪʥʳʡ ʧʘʨʘʤʝʪʨ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ (ʩʤ. ʨʠʩ. 4). 
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    ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ 

ʧʦʣʫʯʝʥʥʦʡ ʦʮʝʥʢʠ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ ʧʦʣʴʟʫʶʪʩʷ ʧʦ-

ʥʷʪʠʷʤʠ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʠ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ. 

ɼʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʜʣʷ ʧʘʨʘʤʝʪʨʘ  ʥʘʟʳʚʘʝʪʩʷ 

ʠʥʪʝʨʚʘʣ 21, , ʢʦʪʦʨʳʡ ʩ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ  ʩʦ-

ʜʝʨʞʠʪ (ʥʘʢʨʳʚʘʝʪ) ʠʩʪʠʥʥʳʡ ʧʘʨʘʤʝʪʨ  ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ, ʪʦ ʝʩʪʴ  

21P . 

ʏʠʩʣʦ  ʥʘʟʳʚʘʝʪʩʷ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʠʣʠ ʥʘ-

ʜʝʞʥʦʩʪʴʶ ʦʮʝʥʢʠ, ʘ ʟʥʘʯʝʥʠʝ 1  ï ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦʩʪʠ. 

ʉʪʘʪʠʩʪʠʢʠ nxxx ...,, 2111  ʠ nxxx ...,, 2122 , ʦʧʨʝʜʝ-

ʣʷʝʤʳʝ ʧʦ ʚʳʙʦʨʢʝ nxxx ...,, 21  ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʥʝ-

ʠʟʚʝʩʪʥʳʤ ʧʘʨʘʤʝʪʨʦʤ , ʥʘʟʳʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʠʞʥʝʡ ʠ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʘʤʠ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

ʆʯʝʥʴ ʯʘʩʪʦ (ʥʦ ʥʝ ʚʩʝʛʜʘ) ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʚʳʙʠʨʘ-

ʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʩʤʝʱʝʥʥʦʡ ʪʦʯʝʯʥʦʡ ʦʮʝʥʢʠ 
~
, ʪ.ʝ. ʚʳʙʠʨʘʝʪʩʷ ʠʥʪʝʨʚʘʣ ʚʠʜʘ 

~
,

~
 ʪʘʢʦʡ, ʯʪʦ 

~~~
PP . 

ɺʝʣʠʯʠʥʫ , ʨʘʚʥʫʶ ʧʦʣʦʚʠʥʝ ʰʠʨʠʥʳ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥ-

ʪʝʨʚʘʣʘ, ʥʘʟʳʚʘʶʪ ʪʦʯʥʦʩʪʴʶ ʦʮʝʥʢʠ. ʏʝʤ ʤʝʥʴʰʝ 
~
, ʪʝʤ ʪʦʯ-

ʥʝʝ ʦʮʝʥʢʘ. 

ʇʨʠʥʷʪʦ ʥʘʜʝʞʥʦʩʪʴ ʦʮʝʥʢʠ ʟʘʜʘʚʘʪʴ ʟʘʨʘʥʝʝ. ɽʝ ʚʳʙʦʨ ʟʘʚʠ-

ʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ. ɺ ʢʘʯʝʩʪʚʝ ʚʝʨʦʷʪʥʦʩʪʠ  ʙʝʨʫʪ 

ʯʠʩʣʦ, ʙʣʠʟʢʦʝ ʢ ʝʜʠʥʠʮʝ (ʥʘʧʨ., 0,9; 0,95; 0,99; 0,999). ʊʦʛʜʘ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʥʘʭʦʞʜʝʥʠʝ ʧʘʨʘʤʝʪʨʘ  ʚ ʜʦʚʝʨʠʪʝʣʴʥʦʤ ʠʥ-

2 

 

  

1 
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2.5.  ɼʆɺɽʈʀʊɽʃʔʅʓʁ  ʀʅʊɽʈɺɸʃ  ɼʃʗ  ʆʎɽʅʂʀ  

ʄɸʊɽʄɸʊʀʏɽʉʂʆɻʆ  ʆɾʀɼɸʅʀʗ  ʅʆʈʄɸʃʔʅʆɻʆ 

ʈɸʉʇʈɽɼɽʃɽʅʀʗ 

ʇʨʘʚʠʣʘ ʧʦʩʪʨʦʝʥʠʷ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʣʷ ʤʘʪʝʤʘ-
ʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʪʦʛʦ, ʠʟʚʝʩʪʥʘ ʠʣʠ ʥʝ ʠʟʚʝʩʪʥʘ ʜʠʩ-

ʧʝʨʩʠʷ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 2. 
ʇʫʩʪʴ ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʍ ʩ ʥʦʨʤʘʣʴʥʳʤ ʟʘʢʦʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ,mN  ʠ ʠʟʚʝʩʪʥʳʤ ʛʝʥʝʨʘʣʴʥʳʤ ʩʨʝʜʥʠʤ ʢʚʘʜ-

ʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ  ʚʟʷʪʘ ʩʣʫʯʘʡʥʘʷ ʚʳʙʦʨʢʘ nxxx ...,, 21  

ʦʙʲʝʤʦʤ n ʠ ʚʳʯʠʩʣʝʥʦ x . 
        ʀʥʪʝʨʚʘʣʴʥʦʡ ʦʮʝʥʢʦʡ (ʩ ʥʘʜʝʞʥʦʩʪʴʶ ) ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 
ʦʞʠʜʘʥʠʷ m ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʨʠʟʥʘ-
ʢʘ ʍ ʧʦ ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ x  ʧʨʠ ʠʟʚʝʩʪʥʦʤ ʩʨʝʜʥʝʤ ʢʚʘʜʨʘ-
ʪʠʯʝʩʢʦʤ ʦʪʢʣʦʥʝʥʠʠ  ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʣʫʞʠʪ ʜʦ-
ʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ  

 
    

               (2.8) 
 

ʛʜʝ 
n

z  ï ʪʦʯʥʦʩʪʴ ʦʮʝʥʢʠ; n ï ʦʙʲʝʤ ʚʳʙʦʨʢʠ; z ï ʟʥʘʯʝʥʠʝ ʘʨʛʫ-

ʤʝʥʪʘ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ z  (ʧʨʠʣʦʞʝʥʠʝ 2), ʧʨʠ ʢʦʪʦʨʦʡ 2z . 

2. ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ m 
ʥʦʨʤʘʣʴʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʨʠ ʥʝʠʟʚʝʩʪʥʦʡ ʜʠʩʧʝʨʩʠʠ D : 

n
ktxm

n
ktx

SS
,    (2.9) 

 
ʠʣʠ 

n
zxm

n
zx  
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11 n
ktxm

n
ktx ʚʚ

,  (2.10) 

ʛʜʝ ʪʦʯʥʦʩʪʴ ʦʮʝʥʢʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʨʝʜʥʝʡ ʨʘʚʥʘ  

n

S
kt

n
kt

ʚ

1
,       (2.11) 

ʚ ï ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ;  S ï "ʠʩʧʨʘʚ-

ʣʝʥʥʦʝ" ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ;   

kt  ï ʢʨʠʪʠʯʝʩʢʘʷ ʪʦʯʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉʪʴʶʜʝʥʪʘ, ʛʜʝ  

1nk  ï ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʠ 1  (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ 4). 

ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ n ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʜʦʚʝʨʠʪʝʣʴʥʤrʠ 

ʠʥʪʝʨʚʘʣʘʤʠ, ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʬʦʨʤʫʣʘʤʠ (2.9) ʠ (2.10), ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʧʨʠ n  ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʉʪʴʶʜʝʥʪʘ ʩʪʨʝʤʠʪʩʷ ʢ 

ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ. 

ʇʨʠʤʝʨ 2.9. ɼʣʷ ʧʨʦʚʝʨʢʠ ʩʨʦʢʘ ʩʣʫʞʙʳ ʵʣʝʢʪʨʦʣʘʤʧʳ ʤʝ-

ʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʧʦʚʪʦʨʥʦʡ ʚʳʙʦʨʢʠ ʚʟʷʪʦ 25 ʣʘʤʧ. ʉʨʝʜʥʠʡ ʩʨʦʢ 

ʠʭ ʩʣʫʞʙʳ ʦʢʘʟʘʣʩʷ ʨʘʚʥʳʤ 980 ʯʘʩ. ʆʧʨʝʜʝʣʠʪʴ ʩ ʥʘʜʝʞʥʦʩʪʴʶ 

0,9876 ʠʥʪʝʨʚʘʣ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʩʨʝʜʥʠʡ ʩʨʦʢ ʩʣʫʞʙʳ ʣʘʤʧʳ 

ʚ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʩʨʦʢ ʩʣʫʞʙʳ 

ʣʘʤʧ ʨʘʩʧʨʝʜʝʣʝʥ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝ-

ʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ 20 ʯʘʩʦʚ. 

Ʒ ʇʦʩʢʦʣʴʢʫ ʧʘʨʘʤʝʪʨ  ʠʟʚʝʩʪʝʥ, ʠʥʪʝʨʚʘʣʴʥʫʶ ʦʮʝʥʢʫ 

ʙʫʜʝʤ ʠʩʢʘʪʴ ʧʦ ʬʦʨʤʫʣʝ (2.8). ʅʘʡʜʝʤ z ʠʟ ʩʦʦʪʥʦh ʝʥʠʷ 

49380298760 ,,z̀ . ʇʦ ʪʘʙʣʠʮʝ ʧʨʠʣʦʞʝʥʠʷ 2 ʥʘʭʦʜʠʤ 

z = 2,5.  ʇʦʜʩʪʘʚʠʚ  z = 2,5,  x = 980, = 20,  n = 25  ʚ (2.8), ʧʦʣʫ-

ʯʠʤ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ 
970 < m < 990.    ƹ 

ʇʨʠʤʝʨ 2.10. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ ʜʠʘʤʝʪʨʦʚ 25 ʢʦʨ-

ʧʫʩʦʚ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʙʳʣʦ ʧʦʣʫʯʝʥʦ: x = 100 ʤʤ, ʚ= 16 ʤʤ. 

ʇʨʝʜʧʦʣʘʛʘʷ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʠʟʤʝʨʝʥʠʷ, 
ʦʮʝʥʠʪʴ ʠʩʪʠʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʩ ʧʦʤʦʱʴʶ ʜʦ-
ʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʩ ʥʘʜʝʞʥʦʩʪʴʶ 0,99. 

Ʒ ʊʘʢ ʢʘʢ  ʥʝʠʟʚʝʩʪʥʘ, ʠʥʪʝʨʚʘʣʴʥʫʶ ʦʮʝʥʢʫ ʛʝʥʝʨʘʣʴʥʦʡ 
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ʩʨʝʜʥʝʡ m ʙʫʜʝʤ ʠʩʢʘʪʴ ʩʦʛʣʘʩʥʦ (2.10). 

ɺʩʝ ʚʝʣʠʯʠʥʳ, ʢʨʦʤʝ kt , ʠʟʚʝʩʪʥʳ. ʅʘʡʜʝʤ kt . ʇʦ 

ʪʘʙʣʠʮʝ ʧʨʠʣʦʞʝʥʠʷ 4 ʧʨʠ 0109901 ,,  ʠ 24125k  (ʜʣʷ 

ʜʚʫʩʪʦʨʦʥʥʝʡ ʦʙʣʘʩʪʠ) ʥʘʭʦʜʠʤ:  kt  = 2,8. 

ʇʦʜʩʪʘʚʠʚ  x = 100,  kt  = 2,8,  
ʚ
= 16  ʚ (2.10), ʧʦʣʫʯʠʤ 

ʠʩʢʦʤʳʡ ʠʥʪʝʨʚʘʣ 

24

16
100

24

16
100

8,28,2
m  

ʠʣʠ 
90,87 < m < 109,13.    ƹ 

 
ʇʨʠʤʝʨ 2.11.  ʌʠʨʤʘ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʞʝʣʘʝʪ ʥʘ ʦʩ-

ʥʦʚʝ ʚʳʙʦʨʢʠ ʦʮʝʥʠʪʴ ʩʨʝʜʥʶʶ ʢʚʘʨʪʧʣʘʪʫ ʟʘ ʢʚʘʨʪʠʨʳ ʦʧʨʝʜʝ-
ʣʝʥʥʦʛʦ ʪʠʧʘ ʩ ʥʘʜʝʞʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 99% ʠ ʧʦʛʨʝʰʥʦʩʪʴʶ, 
ʤʝʥʴʰʝʡ 100 ʨʫʙ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʚʘʨʪʧʣʘʪʘ ʠʤʝʝʪ ʥʦʨʤʘʣʴ-
ʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦ ʩʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ, ʥʝ ʧʨʝ-
ʚʳʰʘʶʱʠʤ 350 ʨʫʙ. ʅʘʡʜʠʪʝ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʚʳʙʦʨʢʠ.  

Ʒ ʇʦ ʫʩʣʦʚʠʶ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʪʘʢʦʝ n, ʧʨʠ ʢʦʪʦʨʦʤ 

99,0100mxP , ʛʜʝ m ʠ x  ï ʛʝʥʝʨʘʣʴʥʘʷ ʠ ʚʳʙʦʨʦʯʥʘʷ ʩʨʝʜ-

ʥʠʝ.  
ʇʨʠʨʘʚʥʷʚ 99,0  ʧʦ ʪʘʙʣʠʮʝ ʧʨʠʣʦʞʝʥʠʷ 2 ʥʘʡʜʝʤ ʯʠʩʣʦ z, 

ʧʨʠ ʢʦʪʦʨʦʤ 495,0
2

z ; 6,2z . 

ʇʨʠ æ=100 ʠ 350 ʠʟ ʬʦʨʤʫʣʳ 
n

z  ʧʦʣʫʯʠʤ 

81,82
2

22z
n .  

ʅʦ ʪʘʢ ʢʘʢ ʩ ʨʦʩʪʦʤ   ʠ ʫʤʝʥʴʰʝʥʠʝʤ æ ʨʘʩʪʝʪ n, ʪʦ 

81,82n  ʠ 83minn  (ʟʘʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʚʝʨʭʥʝʡ ʛʨʘ-

ʥʠʮʳ ʜʣʷ ʙʫʜʝʪ ʫʤʝʥʴʰʘʪʴʩʷ ʠ minn ).     

 
                                ƹ 
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2.6. ɼʆɺɽʈʀʊɽʃʔʅʓɽ  ʀʅʊɽʈɺɸʃʓ  ɼʃʗ  ɼʀʉʇɽʈʉʀʀ  

ʀ  ʉʈɽɼʅɽɻʆ  ʂɺɸɼʈɸʊʀʏɽʉʂʆɻʆ  ʆʊʂʃʆʅɽʅʀʗ  

ʅʆʈʄɸʃʔʅʆɻʆ ʈɸʉʇʈɽɼɽʃɽʅʀʗ 

ʇʫʩʪʴ ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʍ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ 

ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ,mN  (ů ï ʥʝʠʟʚʝʩʪʥʦ),  ï ʟʘʜʘʥʦ, ʚʟʷʪʘ 

ʩʣʫʯʘʡʥʘʷ ʚʳʙʦʨʢʘ ʦʙʲʝʤʦʤ n ʠ ʚʳʯʠʩʣʝʥʘ ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ 

ʚD  ʠʣʠ 2S ï ʠʩʧʨʘʚʣʝʥʥʘʷ ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ. 

1) ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʜʠʩʧʝʨʩʠʠ 2  ʥʦʨʤʘʣʴʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʨʠ 30n  ʠʤʝʝʪ ʚʠʜ ( mXM ʥʝʠʟʚʝʩʪʥʦ): 

    
(2.12) 

 
 
ʠʣʠ 

  
    ,       (2.13) 

 

ʛʜʝ n ï ʦʙʲʝʤ ʚʳʙʦʨʢʠ; ʚD ï ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ (51. );   

2S  ï "ʠʩʧʨʘʚʣʝʥʥʘʷ" ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ (2.1).  ʏʠʩʣʘ k2
1  ʠ 

k2
2  ʥʘʭʦʜʠʤ ʠʟ ʪʘʙʣʠʮʳ (ʧʨʠʣʦʞʝʥʠʝ 3) 2-ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʯʠʩ-

ʣʘ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ  k = n ï 1  ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʠʩʣʘʤ 1 ʠ 2 : 

2

1

2

1
21 , , 

ʛʜʝ  ï ʜʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ. 

2) ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪ-

ʢʣʦʥʝʥʠʷ  ʥʦʨʤʘʣʴʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʨʠ 30n  ʠʤʝʝʪ ʚʠʜ 

( mxM  ʥʝʠʟʚʝʩʪʥʦ): 

k

nS

k

nS

12

11
    (2.14) 

ʠʣʠ 

k

Sn

k

Sn
2
1

2
2

2
2

2 11

k

n

k

n ʚʚ DD
2
1

2

2
2
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k

n

k

n ʚʚ

12

 ,       (2.15) 

ʛʜʝ ʚ ï ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ;               

S ï ʠʩʧʨʘʚʣʝʥʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

3) ɽʩʣʠ mXM  ʠʟʚʝʩʪʥʦ, ʪʦ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ 

ʜʣʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ů ʠʤʝʝʪ ʚʠʜ: 

 

 

      ,  

ʛʜʝ nï ʦʙʲʝʤ ʚʳʙʦʨʢʠ, ʚʚ D , ʚD  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

( 51. ). ʏʠʩʣʘ nʠn 2
2

2
1  ʥʘʭʦʜʠʤ ʠʟ ʪʘʙʣʠʮʳ (ʧʨʠʣʦʞʝʥʠʝ 3) 

2
 - ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʯʠʩʣʘ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ nk  ʠ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʯʠʩʣʘ 21 ʠ :  

2

1
,

2

1
21 , 

ʛʜʝ  ï ʜʦʚʝʨʠʪʝʣʥɹʘʷ ʚʝʨʦʷʪʥʦʩʪʴ. 

ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʚʳʙʦʨʢʠ (n > 30) ʜʦʚʝʨʠ-

ʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʛʝʥʝʨʘʣʴʥʦʛʦ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪ-

ʢʣʦʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

zn

n

zn

n
ʚ

32

2

32

2
ʚ , 

ʛʜʝ  z  ï ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʬʦʨʤʘʣʴʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠ-

ʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʘʜʘʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ  ʠ ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʦ 

ʪʘʙʣʠʮʝ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ (ʧʨʠʣʦʞʝʥʠʝ 2). 

ʇʨʠʤʝʨ 2.12. ʇʨʦʠʟʚʝʜʝʥʦ 12 ʠʟʤʝʨʝʥʠʡ ʦʜʥʠʤ ʧʨʠʙʦʨʦʤ (ʙʝʟ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ) ʥʝʢʦʪʦʨʦʡ ʚʝʣʠʯʠʥʳ, ʠʤʝʶʱʝʡ ʥʦʨʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʧʨʠʯʝʤ ʜʠʩʧʝʨʩʠʷ ʩʣʫʯʘʡʥʳʭ ʦʰʠʙʦʢ ʠʟʤʝʨʝʥʠʡ ʦʢʘ-

)()( 12 k

n

k

n ʚʚ
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ʟʘʣʘʩʴ ʨʘʚʥʦʡ 0,36. ʅʘʡʪʠ ʛʨʘʥʠʮʳ, ʚ ʢʦʪʦʨʳʭ ʩ ʥʘʜʝʞʥʦʩʪʴʶ 0,95 ʟʘ-

ʢʣʶʯʝʥʦ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʩʣʫʯʘʡʥʳʭ ʦʰʠʙʦʢ n ʠʟʤʝ-

ʨʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʪʦʯʥʦʩʪʴ ʧʨʠʙʦʨʘ. 

Ʒ ʊʘʢ ʢʘʢ n < 30, ʠʩʧʦʣʴʟʫʝʪʩʷ 2-ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ɼʦʚʝʨʠ-

ʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ  ʦʧʨʝʜʝʣʷʝʤ ʩʦʛʣʘʩʥʦ (2.15). ɿʜʝʩʴ 

0250
2

1
9750

2

1
21 ,,, . 

ʏʠʩʣʘ k2
1  ʠ k2

2  ʥʘʭʦʜʠʤ ʠʟ ʪʘʙʣʠʮʳ ʧʨʠʣʦʞʝʥʠʷ 3 ʧʦ ʯʠʩʣʫ ʩʪʝ-

ʧʝʥʝʡ ʩʚʦʙʦʜʳ  k = n ï 1 = 11  ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʠʩʣʘʤ 1 ʠ 2. ʀʤʝʝʤ 

k2
1 = 3,82  ʠ k2

2 = 21,9. ʆʪʩʶʜʘ 9518231 ,,k  ʠ 

6849212 ,,k . ʇʦ ʫʩʣʦʚʠʶ ʚD = 0,36, ʚʚ D , ʧʦʵʪʦʤʫ ʜʦ-

ʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ  ʜʣʷ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ: 

951

36012

684

36012

,

,

,

,
 

ʠʣʠ 
071440 ,, . 

ʀʪʘʢ, ʩ ʥʘʜʝʞʥʦʩʪʴʶ 0,95 ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝ-

ʥʠʡ ʩʣʫʯʘʡʥʳʭ ʦʰʠʙʦʢ ʟʘʢʣʶʯʝʥʦ ʦʪ 0,44 ʜʦ 1,07.  ƹ 

  

2.7.  ʀʅʊɽʈɺɸʃʔʅɸʗ  ʆʎɽʅʂɸ  ɹʀʅʆʄʀɸʃʔʅʆɻʆ   

 ʈɸʉʇʈɽɼɽʃɽʅʀʗ 

ʀʥʪʝʨʚʘʣʴʥʦʡ ʦʮʝʥʢʦʡ (ʩ ʥʘʜʝʞʥʦʩʪʴʶ ) ʥʝʠʟʚʝʩʪʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ p ʙʠʥʦʤʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʦʪʥʦʩʠʪʝʣʥɹʦʡ 

ʯʘʩʪʦʪʝ   ʩʣʫʞʠʪ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ (ʩ ʧʨʠʙʣʠʞʝʥʥʳʤʠ 

ʢʦʥʮʘʤʠ p1 ʠ p2) 

21 ppp , 
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22

21
2

1

2 n

z

n
z

n

z

nz

n
p , 

22

22
2

1

2 n

z

n
z

n

z

nz

n
p , 

ʛʜʝ  n ï ʦʙʱʝʝ ʯʠʩʣʦ ʠʩʧʳʪʘʥʠʡ;  m ï ʯʠʩʣʦ ʧʦʷʚʣʝʥʠʡ ʩʦʙʪrʠʷ;  

nm  ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ;  z  ï ʟʥʘʯʝʥʠʝ ʘʨʛʫʤʝʥʪʘ ʬʫʥʢ-

ʮʠʠ ʃʘʧʣʘʩʘ (ʧʨʠʣʦʞʝʥʠʝ 2), ʧʨʠ ʢʦʪʦʨʦʤ 2z  (  ï ʟʘʜʘʥʥʘʷ 

ʥʘʜʝʞʥʦʩʪʴ). 

ɿʘʤʝʯʘʥʠʝ1 .  ʇʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ n 

51550 nnn ,,   ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʙʣʠʞʝʥʥʳʭ ʛʨʘʥʠʮ ʜʦ-

ʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʣʷ ʧʘʨʘʤʝʪʨʘ p ʙʠʥʦʤʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʤʦʞʥʦ ʧʨʠʥʷʪʴ 

zpzp 21 , ,      (2.16) 

ʛʜʝ 
nn

m 1
,  ï ʧʨʝʜʝʣʴʥʘʷ ʦʰʠʙʢʘ ʚʳʙʦʨʢʠ;   

z  ï ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ 2z . 

ʇʨʠʤʝʨ 2.16. ʇʨʠ ʧʨʦʚʝʨʢʝ 100 ʜʝʪʘʣʝʡ ʠʟ ʙʦʣʴʰʦʡ ʧʘʨʪʠʠ 

ʦʙʥʘʨʫʞʝʥʦ 10 ʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ.  

ʘ) ʅʘʡʪʠ 95 %-ʥʳʡ ʧʨʠʙʣʠʞʝʥʥʳʡ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ 

ʜʣʷ ʜʦʣʠ ʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ ʚʦ ʚʩʝʡ ʧʘʨʪʠʠ. 

ʙ) ʂʘʢʦʡ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʩʣʝʜʫʝʪ ʚʟʷʪʴ ʜʣʷ ʪʦ-

ʛʦ, ʯʪʦʙʳ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95 ʤʦʞʥʦ ʙʳʣʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʜʦʣʷ 

ʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ ʚʦ ʚʩʝʡ ʧʘʨʪʠʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʯʘʩʪʦʪʳ ʧʦʷʚ-

ʣʝʥʠʷ ʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ ʚ ʚʳʙʦʨʢʝ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 1 %? 

Ʒ ʘ)  ʅʘʡʜʝʤ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʯʘʩʪʦʪʫ ʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ ʚ 
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ʧʘʨʪʠʠ:  1010010 ,nm .  ʅʘʡʜʝʤ z  ʠʟ ʩʦʦʪʥʦh ʝʥʠʷ  

475029502 ,,z .  ʇʦ  ʪʘʙʣʠʮʝ  ʬʫʥʢʮʠʠ  ʃʘʧʣʘʩʘ  (ʧʨʠ-

ʣʦʞʝʥʠʝ 2)  ʥʘʭʦʜʠʤ  961,z .  ɼʣʷ  ʦʪʳʩʢʘʥʠʷ  ʛʨʘʥʠʮ  ʜʦʚʝʨʠ-

ʪʝʣʴʥʦʛʦ  ʠʥʪʝʨʚʘʣʘ  ʠʩʧʦʣʴʟʫʝʤ  ʬʦʨʤʫʣʳ  (2.16).  ʇʦʣʫʯʠʤ 

041010010110961101 ,,,,,p , 

.,,,,, 159010010110961102p  

95 %-ʥʳʡ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʜʦʣʠ ʙʨʘʢʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ 

ʚ ʧʘʨʪʠʠ ʧʨʠʙʣʠʞʝʥʥʦ ʠʤʝʝʪ ʚʠʜ  15900410 ,, p . 

ʙ) ʇʨʝʜʩʪʘʚʠʤ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʚ ʚʠʜʝ ʥʝʨʘʚʝʥʩʪʚʘ 

n
zp

1
, 

ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 950, . ʊʘʢ ʢʘʢ ʧʦ ʫʩʣʦʚʠʶ 

ʟʘʜʘʯʠ 010,p , ʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ n ʧʦʣʫʯʠʤ ʥʝʨʘʚʝʥʩʪʚʦ  

010
1

,
n

z . 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ  

01,0
1,011,0

96,1
n

 

ʠ 44345719630
2

,,n . ɿʥʘʯʠʪ, ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʚʙrʦʨʢʠ 

3458n . 
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ɻʃɸɺɸ 3 

  ɿɸɼɸʅʀʗ ɼʃʗ  ʉɸʄʆʉʊʆʗʊɽʃʔʅʆʁ  ʈɸɹʆʊʓ 

ʉʊʋɼɽʅʊʆɺ ɿɸʆʏʅʆɻʆ ʆʊɼɽʃɽʅʀʗ 

3.1 . ʆʇʀʉɸʊɽʃʔʅɸʗ ʉʊɸʊʀʉʊʀʂɸ 

ɿʘʜʘʥʠʝ 1   

ʇʦ ʜʘʥʥʦʡ ʚʳʙʦʨʢʝ : 

1. ʅʘʡʪʠ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ  ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ ʠ ʨʘʟ-

ʤʘʭ ʚʳʙʦʨʢʠ. 

2. ʉʦʩʪʘʚʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʷʜʳ ʯʘʩʪʦʪ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩ-

ʪʦʪ. 

3.  ʇʨʝʜʩʪʘʚʠʪʴ ʚʳʙʦʨʢʫ ʛʨʘʬʠʯʝʩʢʠ: ʧʦʩʪʨʦʠʪʴ ʧʦʣʠʛʦʥʳ ʯʘʩ-

ʪʦʪ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ. 

4.  ʇʦʩʪʨʦʠʪʴ ʵʤʧʠʨʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

5.  ɺʳʯʠʩʣʠʪʴ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ 

ʚʭ, ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ ʚD , ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜ-

ʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚ, ʠʩʧʨʘʚʣʝʥʥʫʶ ʚʳʙʦʨʦʯʥʫʶ ʜʠʩ-

ʧʝʨʩʠʶ 
2S , ʠʩʧʨʘʚʣʝʥʥʦʝ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʦʪʢʣʦʥʝʥʠʝ 

S, ʤʦʜʫ 0M , ʤʝʜʠʘʥʫ Me  ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ. 

6.  ɺʳʯʠʩʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ V . 

7.  ɺʳʯʠʩʣʠʪʴ ʥʘʯʘʣʴʥʳʡ ʵʤʧʠʨʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʚʪʦʨʦʛʦ ʧʦ-

ʨʷʜʢʘ 2V . 

8.  ɺʳʯʠʩʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ (ʩʢʦʰʝʥʥʦʩʪʠ) A
~

. 

9.  ɺʳʯʠʩʣʠʪʴ ʵʢʩʮʝʩʩ ɽ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ. 

ɺʘʨʠʘʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 
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ʊʘʙʣʠʮʘ 4. 

ʂʘʞʜʳʡ ʚʘʨʠʘʥʪ ʩʦʜʝʨʞʠʪ ʚʳʙʦʨʢʫ ʠʟ 15 ʵʣʝʤʝʥʪʦʚ. 

                

ˉ\x 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1.1 2 3 4 1 2 3 5 1 6 6 1 6 3 5 3 

1.2 6 2 5 3 3 6 2 1 4 5 1 3 3 2 2 

1.3 7 5 8 4 1 5 2 1 2 4 4 2 5 8 4 

1.4 1 5 5 3 4 6 1 7 4 7 3 4 6 3 4 

1.5 2 1 3 3 7 5 1 5 7 6 3 5 6 3 5 

1.6 2 4 5 0 4 2 3 6 5 7 1 7 2 0 5 

1.7 6 2 3 4 7 1 3 7 3 7 1 5 0 3 5 

1.8 8 2 1 0 2 0 0 8 4 5 2 5 4 4 4 

1.9 0 1 5 3 0 1 4 6 5 1 3 7 1 3 6 

1.10 2 4 0 6 2 1 5 2 6 5 7 1 5 1 8 

1.11 3 1 2 6 3 1 5 4 7 0 7 4 1 3 3 

1.12 1 2 4 0 6 5 3 6 0 5 2 0 3 5 5 

1.13 2 5 7 3 6 4 6 3 6 6 4 6 1 1 4 

1.14 0 3 2 3 0 3 4 4 2 5 6 1 2 7 3 

1.15 2 3 4 2 1 4 1 5 2 4 1 7 2 4 7 

1.16 4 1 3 5 4 3 4 8 2 5 2 5 5 8 8 

1.17 0 5 1 4 7 0 5 7 2 6 0 5 2 7 2 

1.18 3 5 1 5 6 6 3 7 2 6 8 8 3 8 3 

1.19 2 5 3 0 2 3 3 3 0 2 0 1 2 2 0 

1.20 0 3 0 7 2 8 7 0 9 9 7 1 7 2 1 

1.21 1 4 4 0 2 3 7 5 0 4 7 1 3 4 1 

1.22 3 0 3 1 3 7 2 6 4 0 3 4 6 5 8 

1.23 2 4 0 3 2 3 1 4 1 5 6 3 1 3 7 

1.24 0 6 2 4 5 0 6 4 4 1 5 2 5 3 5 

1.25 4 4 2 1 4 7 1 0 5 3 6 1 3 6 7 
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1.26 1 3 0 3 4 0 5 1 5 2 6 6 0 3 6 

1.27 3 6 7 3 0 4 6 1 5 2 6 2 6 3 7 

1.28 7 6 0 2 5 5 1 1 7 3 3 4 7 5 7 

1.29 7 6 6 3 6 1 4 0 3 5 0 6 1 1 5 

1.30 1 3 4 1 5 3 1 2 2 3 4 4 4 3 4 

  

ʆʙʨʘʟʝʮ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ˉ1. 
 

1. ʇʨʝʜʩʪʘʚʠʚ ʚʳʙʦʨʢʫ 1, 3, 5, 2, 4, 5, 5, 1, 4, 6, 2, 4, 2, 3, 5 ʚ ʥʝʫʙʳ-

ʚʘʶʱʝʤ ʧʦʨʷʜʢʝ, ʧʦʣʫʯʠʤ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ 1, 1, 2, 2, 2, 3, 3, 4, 4, 

4, 5, 5, 5, 5, 6. ʆʙʲʝʤ ʚʳʙʦʨʢʠ n=15. ʄʠʥʠʤʘʣʴʥʳʡ ʠ ʤʘʢʩʠʤʘʣʴ-

ʥʳʡ ʵʣʝʤʝʥʪʳ ʚʙrʦʨʢʠ: 

minx = 1,
maxx = 6. 

ʈʘʟʤʘʭ ʚʳʙʦʨʢʠ: R= 
maxx - minx = 6-1=5. 

2. ʈʘʩʧʦʣʘʛʘʝʤ ʵʣʝʤʝʥʪʳ ʚʳʙʦʨʢʠ  
ix  ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʯʘʩʪʦ-

ʪʘʤʠ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ (5): 

ʊʘʙʣʠʮʘ 5. 

 

x i  1 2 3 4 5 6 

n
i
 2 3 2 3 4 1 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ (P*

i =
n

ni ) ʠʤʝʝʪ ʚʠʜ: 

ʊʘʙʣʠʮʘ 6. 

 

x i  1 2 3 4 5 6 

P*

i  

15

2
 

15

3
 

15

2
 

15

3
 

15

4
 

15

1
 



50 

 

 

3.  ʊʘʢ ʢʘʢ ʧʦʣʠʛʦʥ ʯʘʩʪʦʪ ʝʩʪʴ ʣʦʤʘʥʘʷ, ʦʪʨʝʟʢʠ ʢʦʪʦʨʦʡ ʩʦʝʜʠʥʷ-

ʶʪ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 
ii nx , , ʧʦʩʪʨʦʠʤ ʪʦʯʢʠ ʠʟ ʪʘʙʣʠʮʳ 5. 

ɺʘʨʠʘʥʪʳ 
ix  ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʯʘʩʪʦʪʳ 
inʥʘ ʦʩʠ ʦʨʜʠʥʘʪ (ʨʠʩ.5) 

  

 

ʈʠʩ. 5 

 

ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʪʘʙʣʠʮʝʡ 6, ʩʪʨʦʠʤ ʧʦʣʠʛʦʥ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ (ʨʠʩ.6)   .  
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 ʈʠʩ.6 

4.ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  xF
*

15  

ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʦʡ (1.1) ʠ ʨʘʟʦʙʨʘʥʥʳʤ ʧʨʠʤʝʨʦʤ 1.1.  

 

xF
*

15 = 

.6,1

,65,15/14

,54,15/10

,43,15/7

,32,15/5

,21,15/2

,1,0

ʭʧʨʠ

ʭʧʨʠ

ʭʧʨʠ

ʭʧʨʠ

ʭʧʨʠ

ʭʧʨʠ

ʭʧʨʠ

 

 

ɻʨʘʬʠʢ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʚʠʜ (ʨʠʩ.7).                   

 

P*

i  

15

2

15

2
 

15

2

15

3
 

15

2

15

4
 

15

2

15

1
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ʈʠʩ.7 

ɺʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʥʘʭʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ (1.4) 

 

ʚʭ=  
15

164534233221
=

15

52
å3,5. 

ɺʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ ʥʘʭʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ (1.5) 

ʚD =
15

3)5,34(2)5,33(3)5,32(2)5,31( 2222

15

1)5,36(4)5,35( 22

=
15

75,35
=2,38. 

ɺʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʧʨʝʜʝʣʷʝʤ ʧʦ 

ʬʦʨʤʫʣʝ (1.7) 

ʚ= ʚD = 38,2 =1,54. 

çʀʩʧʨʘʚʣʝʥʥʫʶè ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ ʥʘʭʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ 

(2.1). 

2S =
1n

n
ʚD =

14

15
2,38=2,55. 
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çʀʩʧʨʘʚʣʝʥʥʦʝè ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʠʤʝʝʪ ʚʠʜ 

2SS = 55,2 =1,59. 

ʄʦʜʘ 0M  - ʵʣʝʤʝʥʪ ʚʳʙʦʨʢʠ, ʢʦʪʦʨʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʙʦʣʴʰʘʷ 

ʯʘʩʪʦʪʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ (ʠʟ ʪʘʙʣʠʮʳ 5)   ʵʪʦ 5x . ʇʦʩʢʦʣʴʢʫ 

ʜʘʥʥʳʡ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʩʦʜʝʨʞʠʪ ʥʝʯʝʪʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ, 

15n , ʪʦ ʤʝʜʠʘʥʘ eM  - ʩʨʝʜʥʠʡ ʵʣʝʤʝʥʪ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ. 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʠʟ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ 

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

ʤʝʜʠʘʥʘ - ʵʪʦ  ʚʦʩʴʤʦʡ ʵʣʝʤʝʥʪ:  48xM e . 

 

6. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʥʘʭʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ (1.7
/
) 

 

%100
x

ʚV  = 
5,3

54,1
100% = 44. 

7. ʅʘʯʘʣʴʥʳʡ ʵʤʧʠʨʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʥʘʭʦʜʠʤ ʧʦ 

ʬʦʨʤʫʣʝ (1.8). 

 

2V =
n

nx
i

ii

6

1

2

=
15

164534233221 222222

=
15

213
=14,2. 

 

8. ʂʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ (ʩʢʦʰʝʥʥʦʩʪʠ) A
~

 ʦʧʨʝʜʝʣʷʝʤ ʧʦ 

ʬʦʨʤʫʣʝ (1.10). 

 

3

1

3

3

3~

ʚ

k

i

ii

ʚ n

nxx

A  , ʛʜʝ 3 - ʮʝʥʪʨʘʣʴʥʳʡ ʵʤʧʠʨʠʯʝʩʢʠʡ ʤʦ-

ʤʝʥʪ 3-ʛʦ ʧʦʨʷʜʢʘ. 

ʆʪʩʶʜʘ ʧʦʣʫʯʘʝʤ: 
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3

6

1

3

3

3~

ʚ

i

iʚi

ʚ n

nxx

A =

3

3333

54,115

3)5,34(2)5,33(3)5,32(2)5,31(

3

33

54,115

1)5,36(4)5,35(
=

354,115

125,71
å1,428. 

 

9. ʕʢʩʮʝʩʩ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ ʥʘʭʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ (1.11). 

33
4

6

1

4

4

4

ʚ

i

iʚi

ʚ n

nxx

E  , ʛʜʝ 4  - ʮʝʥʪʨʘʣʴʥʳʡ ʵʤʧʠʨʠʯʝ-

ʩʢʠʡ ʤʦʤʝʥʪ 4-ʛʦ ʧʦʨʷʜʢʘ. ʇʦʵʪʦʤʫ 

E = 3
4

6

1

4

ʚ

i

iʚi

n

nxx

=

4

444444

54,115

1)5,36(4)5,35(3)5,34(2)5,33(3)5,32(2)5,31(

5.13
54,115

97,379
3

4
. 

ɿʘʜʘʥʠʝ 2 

ʇʦ ʜʘʥʥʦʡ ʚʳʙʦʨʢʝ (n=30) ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʥʠʷ: 

1. ʇʦʩʪʨʦʠʪʴ ʠʥʪʝʨʚʘʣʴʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ, ʦʩʫʱʝʩʪʚʠʪʴ 
ʛʨʫʧʧʠʨʦʚʢʫ ʜʘʥʥʳʭ, ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʚʘʣʦʚ ʥʘʡʪʠ ʧʦ ʬʦʨ-

ʤʫʣʝ ʉʪʝʨʜʞʝʩʘ. 

2. ʇʨʝʜʩʪʘʚʠʪʴ ʚʳʙʦʨʢʫ ʛʨʘʬʠʯʝʩʢʠ, ʧʦʩʪʨʦʠʪʴ ʛʠʩʪʦʛʨʘʤʤʫ ʠ 
ʧʦʣʠʛʦʥ ʯʘʩʪʦʪ. 
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3. ɺʳʯʠʩʣʠʪʴ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ 

ʚʭ, ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ ʚD , ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜ-

ʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 
ʚ
, ç ʠʩʧʨʘʚʣʝʥʥʫʶè ʚʳʙʦʨʦʯʥʫʶ 

ʜʠʩʧʝʨʩʠʶ 2S ,  çʠʩʧʨʘʚʣʝʥʥʦʝè ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪ-

ʢʣʦʥʝʥʠʝ S, ʤʦʜʫ 0M , ʤʝʜʠʘʥʫ Me  ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʨʷʜʘ. 

ʇʨʠʤʝʯʘʥʠʝ. ɺʳʙʦʨʢʘ ʩʦʩʪʘʚʣʷʝʪʩʷ ʠʟ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ: ʩʚʦʡ ʠ 

ʩʣʝʜʫʶʱʠʡ ʧʦ ʩʯʝʪʫ. 

ʅʘʧʨʠʤʝʨ: 1.1 ʠ 1.2. 

 

 

ʆʙʨʘʟʝʮ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ˉ2. 

 

1) ɼʘʥʘ  ʚʳʙʦʨʢʘ  

1, 3, 0, 4, 5, 1, 5, 6, 0, 4, 5, 6, 6, 5, 0, 2, 4, 5, 2, 7, 7, 2, 4, 5, 6, 7, 2, 

7, 7, 7. 

ʇʨʦʨʘʥʞʠʨʦʚʘʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʠʤ ʚʘʨʠʘʮʠʦʥ-

ʥʳʡ ʨʷʜ. 

0, 0, 0, 1, 1, 2, 2, 2, 2, 3, 4, 4, 4, 4, 5, 5, 5, 5, 5, 5, 6, 6, 6, 6, 7, 7, 7, 

7, 7, 7. 

ɿʜʝʩʴ minx = 0,   maxx = 8,  R= maxx - minx = 8-0=8. 

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ʉʪʝʨʜʞʝʩʘ, ʥʘʭʦʜʠʤ ʜʣʠʥʫ ʯʘʩʪʠʯʥʦʛʦ ʠʥ-

ʪʝʨʚʘʣʘ 

 

h  =
)ln(442,11

minmax

n

xx
=

m

R
,      ʛʜʝ m ï ʯʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ. 

h  =
30ln442,11

8
=

9,41

8
å1,4. 

ʇʨʠʤʝʤ h =1,4; må6.  

 

ɿʘ ʥʘʯʘʣʦ ʧʝʨʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʦʟʴʤʝʤ ʟʥʘʯʝʥʠʝ  
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0x = x
min -

2

h
= 0 - 

2

4,1
= -0,7. 

ʀʤʝʝʤ ʠʥʪʝʨʚʘʣʳ: [ - 0,7; 0,7), [0,7; 2,1), [2,1; 3,5), [3,5; 4,9),       

[4,9; 6,3), [6,3; 7,7). 

ʇʦʜʩʯʠʪʘʝʤ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ, ʧʦʧʘʚʰʠʭ ʚ ʢʘʞʜʳʡ ʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʧʨʦʤʝʞʫʪʢʦʚ, ʧʦʣʫʯʠʤ ʠʥʪʝʨʚʘʣʴʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ. 

 [-0,7;0,7) [0,7;2,1) [2,1;3,5) [3,5;4,9) [4,9;6,3) [6,3;7,7) 

ʏʘʩʪʦʪʘ 

n
i
 

3 6 5 4 9 6 

P*

i =
n

ni  
30

3
 

30

6
 

30

4
 

30

4
 

30

9
 

30

6
 

 

2) ɻʨʘʬʠʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ 

ʩʣʫʞʠʪ ʛʠʩʪʦʛʨʘʤʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ (ʨʠʩ.8). ʆʩʥʦ-

ʚʘʥʠʝʤ ʩʣʫʞʘʪ ʯʘʩʪʠʯʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʣʠʥʳ h =1,4 , ʘ ʚʳʩʦʪʳ ʨʘʚ-

ʥʳ 
h

hi : 

4,1

3
= 2,14;  

4,1

6
= 4,28;  

4,1

1
= 0,71;  

4,1

4
= 2,85;  

4,1

9
= 6,42;  

4,1

6
= 

4,28. 
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ʈʠʩ.8 

  
  ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʦʣʠʛʦʥ ʯʘʩʪʦʪ, ʥʘʜʦ ʩʦʝʜʠʥʠʪʴ ʩʝʨʝʜʠʥʳ 

ʚʝʨʭʥʠʭ ʦʩʥʦʚʘʥʠʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʦʪʨʝʟʢʘʤʠ ʧʨʷʤʦʡ. 

 

3) ɺ ʩʣʫʯʘʝ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ ʚ ʬʦʨʤʫʣʝ (1.4) ʚ 

ʢʘʯʝʩʪʚʝ ix
ʙʝʨʫʪ ʩʝʨʝʜʠʥʳ ʠʥʪʝʨʚʘʣʦʚ, in

- ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ 

ʯʘʩʪʦʪʳ, ʧʦʵʪʦʤʫ ʩʦʩʪʘʚʠʤ ʪʘʙʣʠʮʫ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʜʘʥʥʳʭ ʟʘʜʘ-

ʥʠʷ 2. 

ʀʤʝʝʤ:  

ʉʝʨʝʜʠʥʘ ʠʥ-

ʪʝʨʚʘʣʦʚ ix  

0 1,4 2,8 4,2 5,6 7 

ʏʘʩʪʦʪʘ in  3 6 1 4 9 6 
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ɺʳʯʠʩʣʠʤ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ 
ʚx = 

n

nx
i

ii

6

1 =
30

6796,542,418,264,130
=

30

4,120
å4. 

 

ɺʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ 
ʚD  ʥʘʭʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ (1.5): 

ʚD =
n

nxx
i

iʚi

6

1

2)(

=

30

6)47(9)46,5(4)42,4(1)48,2(6)44,1(3)40( 222222

=
30

08,167
å5,57. 

 

ɺʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ:  

 

ʚ
= ʚD = 57,5 å2,36. 

çʀʩʧʨʘʚʣʝʥʥʘʷè ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ 

2S =
1n

n
ʚD =

29

30
5,57å5,76. 

ʄʦʜʘ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ (1.2): 

xM0 ʥʠʞ+h )
2

(
312

12

nnn

nn
. 

 

ʀʤʝʝʤ x
ʥʠʞ=4,9 ï ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʠʥʪʝʨʚʘʣʘ ʩ ʥʘʠʙʦʣʴʰʝʡ 

ʯʘʩʪʦʪʦʡ 2n =9; 1n =4 - ʯʘʩʪʦʪʘ ʠʥʪʝʨʚʘʣʘ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ 

ʤʦʜʘʣʴʥʦʤʫ; 

3n =6 ï ʯʘʩʪʦʪʘ ʠʥʪʝʨʚʘʣʘ, ʩʣʝʜʫʶʱʝʛʦ ʟʘ ʤʦʜʘʣʴʥʳʤ; h  = 1,4. 
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0M = 4,9+1,4  (
6492

49
)= 5,25. 

ʄʝʜʠʘʥʘ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ 

 

eM  = 
ix +

i

i

h

hhh
h

h

)...(
2

121

. 

ix = 4,9 ï ʥʘʯʘʣʦ ʤʝʜʠʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʪ.ʝ. ʠʥʪʝʨʚʘʣʘ, ʚ ʢʦʪʦ-

ʨʦʤ ʩʦʜʝʨʞʠʪʩʷ ʩʝʨʝʜʠʥʥʳʡ ʵʣʝʤʝʥʪ. 

 

h = 1,4;  n =30 ï ʦʙʲʝʤ ʚʳʙʦʨʢʠ; 

121 .... innn = 3+6+1+4=14 ï ʩʫʤʤʘ ʯʘʩʪʦʪ ʠʥʪʝʨʚʘʣʦʚ, 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʤʝʜʠʘʥʥʦʤʫ;  

in = 9 ï ʯʘʩʪʦʪʘ ʤʝʜʠʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

 

eM  = 4,9+1,4 
9

)4163(
2

30

 = 5,05. 
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3.2. ʈɽʐɽʅʀɽ ɿɸɼɸʏʀ ʆʇʀʉɸʊɽʃʔʅʆʁ ʉʊɸʊʀʉʊʀʂʀ ɺ 

ʉʈɽɼɽ MATHCAD 

ɹʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʥʝʚʦʟʤʦʞʥʦ ʠʟʫʯʠʪʴ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʫʶ ʩʪʘʪʠʩʪʠʢʫ, ʧʦʩʢʦʣʴʢʫ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʪʨʝʙʫʝʪ ʤʥʦʛʠʭ 

ʛʨʦʤʦʟʜʢʠʭ ʚʳʯʠʩʣʝʥʠʡ, ʛʨʘʬʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ, ʩʪʘʪʠʩʪʠʯʝʩʢʦ-

ʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʨʘʙʦʪʳ ʚ 

Mathcad. ʈʘʩʩʤʦʪʨʠʪʝ ʚʥʠʤʘʪʝʣʴʥʦ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ. ɿʜʝʩʴ ʚʳ ʫʚʠ-

ʜʠʪʝ, ʯʪʦ ʠʥʪʝʨʬʝʡʩ ʘʥʘʣʦʛʠʯʝʥ ʠʥʪʝʨʬʝʡʩʫ ʙʦʣʴʰʠʥʩʪʚʘ 

Windows-ʧʨʠʣʦʞʝʥʠʡ. ʇʦʵʪʦʤʫ ʦʩʪʘʥʦʚʠʤʩʷ ʪʦʣʴʢʦ ʥʘ ʪʝʭ ʘʩʧʝʢ-

ʪʘʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ. 

 

ɿʘʜʘʥʠʝ 3 

ʇʦ ʜʘʥʥʦʡ ʚʳʙʦʨʢʝ (ɿʘʜʘʥʠʝ 1) ʧʨʦʚʝʩʪʠ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʚ ʩʨʝʜʝ MATHCAD. 

 

ʆʙʨʘʟʝʮ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ˉ3. 

ɼʘʥʘ ʚʳʙʦʨʢʘ: 1,1,2,2,2,3,3,4,4,4,5,5,5,5,6. ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ: 

1) ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʚʭ; 

2) ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ ʚD ; 

3)  ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚDʚ ; 

4) çʠʩʧʨʘʚʣʝʥʥʫʶè  ʜʠʩʧʝʨʩʠʶ 2S ; 

5) ʠʩʧʨʘʚʣʝʥʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ 2SS ; 

6) ʨʘʟʤʘʭ minmax xxR ; 

7) ʤʦʜʫ 0M ; 

8) ʤʝʜʠʘʥʫ eM ; 
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9) ʘʩʠʤʤʝʪʨʠʶ A
~

; 

10) ɻ ʢʩʮʝʩʩ E ; 

11) ʧʦʩʪʨʦʠʪʴ ʧʦʣʠʛʦʥ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ. 

 

Ʒ ʅʘʡʜʝʤ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʚʭ. ɼʣʷ ʵʪʦʛʦ: 

1. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʚ ʚʠʜʝ ʢʨʘʩʥʦʛʦ ʢʨʝʩʪʠʢʘ ʚ ʥʘʯʘʣʦ ʜʦ-

ʢʫʤʝʥʪʘ. 

2. ɺ ʨʝʞʠʤʝ ʘʥʛʣʠʡʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʥʘʞʤʠʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʢʣʘʚʠʰʠ x   Shiftĕ + : . ʇʨʠ ʵʪʦʤ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʟʘʧʠʩʴ 

x:= . 

3. ʅʘ ʧʘʥʝʣʠ çʄʘʪʨʠʮʘè ʱʝʣʢʥʠʪʝ ʧʦ ʢʥʦʧʢʝ , ʧʨʠ ʵʪʦʤ ʥʘ 

ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʦʰʢʦ çɺʩʪʘʚʠʪʴ ʤʘʪʨʠʮʫè (ʨʠʩ.9). 

ʋʢʘʞʠʪʝ, ʢʘʢʫʶ ʤʘʪʨʠʮʫ ɺʳ ʭʦʪʠʪʝ ʚʩʪʘʚʠʪʴ (ʩʪʨʦʢ ï 1, ʢʦʣʦʥʦʢ ï 

10) ʠ ʱʝʣʢʥʠʪʝ ʧʦ ʢʥʦʧʢʝ . 
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ʇʨʠ ʵʪʦʤ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʰʘʙʣʦʥ ʜʣʷ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ: 

ʚ ʢʦʪʦʨʳʡ ʚʚʝʜʠʪʝ ʟʥʘʯʝʥʠʷ 

ʚʳʙʦʨʢʠ. 

4. ɼʣʷ ʧʦʜʩʯʝʪʘ ʚʳʙʦʨʦʯʥʦʛʦ ʩʨʝʜʥʝʛʦ ʚ MathCad ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʬʫʥʢʮʠʷ mean( x), ʧʦʩʣʝ ʚʚʦʜʘ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʟʥʘʢ 


































































