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     ʉʦʩʪʘʚʠʪʝʣʠ: ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ ɽ.ɻ. ɻʣʫʰʢʦ, 

                          ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ ɸ.ʇ. ɼʫʙʨʦʚʩʢʘʷ  

 ʋɼʂ 517.9 

     ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʜʠʩʮʠʧʣʠʥʳ çʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ  ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘè   ʜʣʷ ʩʪʫʜʝʥʪʦʚ  ʥʘʧʨʘʚʣʝʥʠ ̫ʧʦʜʛʦ-

ʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ 230100 çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʪʝʭʥʠʢʘè (ʧʨʦʬʠʣ ɹçʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷè) ʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ.  ʏ. 3 / ʌɻɹʆʋ ɺʇʆ çɺʦʨʦ-

ʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè; ʩʦʩʪ. 

ɽ.ɻ. ɻʣʫʰʢʦ, ɸ.ʇ. ɼʫʙʨʦʚʩʢʘʷ. ɺʦʨʦʥʝʞ, 2013.  55  ʩ. 

     ɺ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ ʩʦʜʝʨʞʘʪʩʷ ʦʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘè. ʇʨʠʚʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝ-

ʰʝʥʥʳʭ ʪʠʧʦʚʳʭ ʟʘʜʘʯ, ʟʘʜʘʯ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ.  

      ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦʜʛʦʪʦʚʣʝʥʳ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ 

ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ MS Word 2003 ʠ ʩʦʜʝʨʞʘʪʩʷ ʚ ʬʘʡʣʝ 

ʊɺ3.doʩ . 

 

     ɹʠʙʣʠʦʛʨ.: 6 ʥʘʟʚ. 

 

     ʈʝʮʝʥʟʝʥʪ  ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮ. ɺ.ɺ. ʃʦʤʘʢʠʥ 

 

     ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʚʳʧʫʩʢ ʟʘʚ. ʢʘʬʝʜʨʦʡ  

     ʜ-ʨ ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʧʨʦʬ.  ʀ.ʃ. ɹʘʪʘʨʦʥʦʚ 

 

     ʀʟʜʘʝʪʩʷ ʧʦ ʨʝʰʝʥʠʶ ʨʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʦʛʦ ʩʦʚʝʪʘ 
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ɿʘʥʷʪʠʝ ˉ14. ʕʣʝʤʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ 

14.1. ʆʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ  

     ʄʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʦʡ ʥʘʟʳʚʘʝʪʩʷ ʥʘʫʢʘ, ʢʦʪʦʨʘʷ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʝʪʦʜʘʭ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʟʘʥʠʤʘʝʪʩʷ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʝʡ, ʦʙʨʘʙʦʪʢʦʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʳʚʦ-

ʜʦʚ. 

     ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʯʘʡʥʳʭ ʷʚʣʝ-

ʥʠʡ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨʦʯʥʳʡ ʤʝʪʦʜ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ. 

     ʇʫʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʢʦʪʦʨʳʡ ʩʣʫʯʘʡʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʉɺ X, ʠʤʝʶʱʝʡ ʌʈ F(ʭ). ʇʦʣʥʳʡ ʥʘʙʦʨ ʚʩʝʭ ʚʦʟ-

ʤʦʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʉɺ X ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ  ʥʘʟʳ-

ʚʘʶʪ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ (ɻʉ) ʩ ʌʈ F(ʭ). 

     ʏʠʩʣʦ ʯʣʝʥʦʚ N, ʦʙʨʘʟʫʶʱʠʭ ʛʝʥʝʨʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ, 

ʥʘʟʳʚʘʶʪ ʦʙʲʝʤʦʤ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

     ʆʪʤʝʪʠʤ, ʯʪʦ ʦʙʲʝʤ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ 

ʢʘʢ ʢʦʥʝʯʥʳʤ, ʪʘʢ ʠ ʙʝʩʢʦʥʝʯʥʳʤ. 

     ɺʳʙʦʨʢʦʡ (ʚʳʙʦʨʦʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ (ɺʉ)) ʦʙʲʝʤʦʤ ʧ ʠʟ 

N ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ (ɻʉ) ʥʘʟʳʚʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʭ1,ʭ2,...,ʭʧ ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʉɺ X, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʧ ʥʝʟʘʚʠʩʠʤʳʤ ʧʦʚʪʦʨʝʥʠʷʤ ʵʢʩʧʝʨʠʤʝʥʪʘ . 

ʄʝʪʦʜ, ʩʦʩʪʦʷʱʠʡ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʠ ʩʚʦʡʩʪʚ ʚʳʙʦʨʢʠ ʭ1,ʭ2,...,ʭʧ  ʜʘʶʪʩʷ ʟʘʢʣʶʯʝʥʠʷ ʦ 

ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʠ ʟʘʢʦʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ X, ʥʘ-

ʟʳʚʘʝʪʩʷ ʚʳʙʦʨʦʯʥʳʤ ʤʝʪʦʜʦʤ. ɺʳʙʦʨʢʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘ-

ʥʘ ʚ ʚʠʜʝ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ ʠʣʠ ʚ ʚʠʜʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷ-

ʜʘ. 

     ɺʘʨʠʘʮʠʦʥʥʳʤ ʨʷʜʦʤ  ʚʳʙʦʨʢʠ ʭ1,ʭ2,...,ʭʧ  ʥʘʟʳʚʘʝʪʩʷ ʩʧʦʩʦʙ 

ʝʝ ʟʘʧʠʩʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʵʣʝʤʝʥʪʳ xi ʫʧʦʨʷʜʦʯʠʚʘʶʪʩʷ ʧʦ ʚʝʣʠ-



2 

 

ʯʠʥʝ, ʪʦ ʝʩʪʴ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
1 2, ,..., ,nx x x  ʧʨʠʯʝʤ 1 2 ... .nx x x  

     ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤʠ 

ʚʳʙʦʨʢʠ 1nx x  ʥʘʟʳʚʘʝʪʩʷ ʨʘʟʤʘʭʦʤ ʚʳʙʦʨʢʠ. 

     ʇʫʩʪʴ ʚ ʚʳʙʦʨʢʝ ʦʙʲʝʤʦʤ ʧ ʵʣʝʤʝʥʪ xi ʚʩʪʨʝʯʘʝʪʩʷ ni ʨʘʟ. 

ʏʠʩʣʦ ni ʥʘʟʳʚʘʝʪʩʷ ʯʘʩʪʦʪʦʡ ʵʣʝʤʝʥʪʘ xi. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

1

k

i
i

n n . 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʤ ʨʷʜʦʤ ʥʘʟʳʚʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ  

ʧʘʨ (xi,ni), ʢʦʪʦʨʘʷ ʟʘʧʠʩʳʚʘʝʪʩ̫  ʦʙʳʯʥʦ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 

xi x1 x2 é xk  

i n1 n2 é nk 
1

k

i
i

n n 

     ʆʪʥʦʰʝʥʠʝ ɤi=ni/n ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʘʩʪʦʪʦʡ, 

ʠʣʠ ʯʘʩʪʦʩʪʴʶ ʵʣʝʤʝʥʪʘ xi ʚr ʙʦʨʢʠ. 

     ʉʪʘʪʠʩʪʠʯʝʩʢʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʉɺ X ʥʘʟʳʚʘʝʪʩʷ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʘʨ ( , / )i ix n n , ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮʳ 

xi x1 x2 é xk  
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     ʇʨʠ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʚʳʙʦʨʢʠ ʝʝ ʵʣʝʤʝʥʪʳ ʦʙʲʝʜʠʥʷʶʪ ʚ 

ʛʨʫʧʧʳ (ʨʘʟʨʷʜʳ), ʧʨʝʜʩʪʘʚʣʷʷ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʚ ʚʠʜʝ 

ʛʨʫʧʧʠʨʦʚʘʥʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ. ɼʣʷ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣ, 

ʩʦʜʝʨʞʘʱʠʡ ʚʩʝ ʵʣʝʤʝʥʪʳ ʚʳʙʦʨʢʠ, ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ k ʯʘʩʪʠʯ-

ʥʳʭ ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʠʥʪʝʨʚʘʣʦʚ. 

     ʆʙʳʯʥʦ ʚʳʙʠʨʘʶʪ ʯʘʩʪʠʯʥʳʝ ʠʥʪʝʨʚʘʣʳ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ 

b=ɤ/k. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʯʘʩʪʠʯʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʳʙʨʘʥʳ, ʦʧʨʝʜʝ-
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ʣʷʶʪ ʯʘʩʪʦʪʳ - ʢʦʣʠʯʝʩʪʚʦ in  ʵʣʝʤʝʥʪʦʚ ʚʳʙʦʨʢʠ, ʧʦʧʘʚʰʠʭ ʚ 

i-ʪʳʡ ʠʥʪʝʨʚʘʣ (ʵʣʝʤʝʥʪ, ʩʦʚʧʘʜʘʶʱʠʡ c ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝʡ ʠʥ-

ʪʝʨʚʘʣʘ, ʦʪʥʦʩʠʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ ʠʥʪʝʨʚʘʣʫ). ɺ ʛʨʫʧʧʠʨʦʚʘʥ-

ʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ ʚ ʚʝʨʭʥʶʶ cʪʨʦʢʫ ʟʘʧʠʩʳʚʘʶʪʩʷ ʩʝ-

ʨʝʜʠʥʳ ix  ʠʥʪʝʨʚʘʣʦʚ ʛʨʫʧʧʠʨʦʚʢʠ, ʘ ʚ ʥʠʞʥʠʡ - ʯʘʩʪʦʪʳin . 

     ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ ʯʠʩʣʦ k ʠʥʪʝʨʚʘʣʦʚ 

ʛʨʫʧʧʠʨʦʚʢʠ ʙʝʨʝʪʩʷ ʦʪ 6 ʜʦ 20. ʅʘʨʷʜʫ ʩ ʯʘʩʪʦʪʘʤʠ in  ʫʜʦʙʥʦ  

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʩʯʠʪʳʚʘʪʴ ʪʘʢʞʝ ʥʘʢʦʧʣʝʥʥʳʝ ʯʘʩʪʦ-

ʪʳ
1

i

j
j

n , ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʯʘʩʪʦʪʳ ʠ ʥʘʢʦʧʣʝʥʥʳʝ ʦʪʥʦʩʠ-

ʪʝʣʴ- 

ʥʳʝ ʯʘʩʪʦʪʳ
1

,        1,2,...,
i

j
j

i k . 

     ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʫ, ʥʘʟʳʚʘʝʤʫʶ 

ʪʘʙʣʠʮʝʡ ʯʘʩʪʦʪ ʛʨʫʧʧʠʨʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ. 

     ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʨʫʧʧʠʨʦʚʢʘ ʚʳʙʦʨʢʠ ʚʥʦʩʠʪ ʧʦ-

ʛʨʝʰʥʦʩʪʴ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʚʳʯʠʩʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʪʘʥʦʚʠʪʩʷ 

ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʤʝʥʴʰʝ ʚʳʙʠʨʘʝʪʩʷ ʯʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ. 

ʇʨʠʤʝʨ 14.1. ɼʘʥʘ ʚʳʙʦʨʢʘ ʠʟ ʥʝʢʦʪʦʨʦʡ ɻʉ 11,15,12,9,13, 

12,6,11,12,13,15,8,9,14,9,11,6. ʆʧʨʝʜʝʣʠʪʴ ʦʙʲʝʤ, ʨʘʟʤʘʭ ʚʳ-

ʙʦʨʢʠ, ʘ ʪʘʢʞʝ ʧʦʩʪʨʦʠʪʴ ʚʘʨʠʘʮʠʦʥʥʳʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷ-

ʜʳ. 

     ʈʝʰʝʥʠʝ. ʆʙʲʝʤ ʧ=17.ɺʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ 6,6,8,9,9,11,11,11, 

12,12,12,13,13,14,15,15. ʈʘʟʤʘʭ ɤ=15-6=9.ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ 

ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʤʝʶʪ ʚʠʜ 

xi 6 8 9 11 12 13 14 15 

n 2 1 3 3 3 2 1 2 

ɤi 2/17 1/17 3/17 3/17 3/17 2/17 1/17 2/17 
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;        1i in n  

     ʇʨʠʤʝʨ 14.2. ɺʨʝʤʷ ʨʝʰʝʥʠʡ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥ-

ʪʘʤʠ 2-ʛʦ ʢʫʨʩʘ ʜʘʝʪʩʷ ʚʳʙʦʨʢʦʡ 

38 60 41 51 33 42 45 21 53 60 

68 52 47 46 49 49 10 57 54 59 

79 47 28 48 58 32 42 58 61 30 

61 35 47 72 41 45 44 55 30 40 

67 65 39 48 43 60 54 42 59 50 

     ʇʦʩʪʨʦʠʪʴ ʚʳʙʦʨʢʫ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʯʘʩʪʦʪ ʛʨʫʧʧʠʨʦʚʘʥʥʦʡ 

ʚʳʙʦʨʢʠ, ʠʩʧʦʣʴʟʫʷ 7 ʠʥʪʝʨʚʘʣʦʚ ʛʨʫʧʧʠʨʦʚʢʠ. 

     ʈʝʰʝʥʠʝ. ʈʘʟʤʘʭ ʚʳʙʦʨʢʠ 79-10=69. ɼʣʠʥʘ ʠʥʪʝʨʚʘʣʘ  

b=69/7 10. 

 ʀʥʪ. 
[10-

20) 

[20-

30) 

[30-

40) 

[40-

50) 

[50-

60) 

[60-

70) 

[70-

80) 
 

ix  15 25 35 45 55 65 75  

in  1 2 7 18 12 8 2 50in  

in  1 3 10 28 40 48 50  

i  0,02 0,04 0,14 0,36 0,24 0,16 0,04 1i  

i  0,02 0,06 0,20 0,56 0,80 0,96 1,00  

14.2. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʳʙʦʨʢʠ 

     ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʷʜʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʛʨʘʬʠʢʘʤʠ ʠ ʜʠʘʛʨʘʤʤʘʤʠ. 

     ʇʦʣʠʛʦʥʦʤ ʯʘʩʪʦʪ ʛʨʫʧʧʠʨʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ ʥʘʟʳʚʘʝʪʩʷ 

ʣʦʤʘʥʘʷ ʩ ʚʝʨʰʠʥʘʤʠ ʚ ʪʦʯʢʘʭ (,i ix n ), i=1, 2,...,k. 

ʇʦʣʠʛʦʥʦʤ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʛʨʫʧʧʠʨʦʚʘʥʥʦʡ ʚʳ-

ʙʦʨʢʠ ʥʘʟʳʚʘʝʪʩʷ ʣʦʤʘʥʘʷ ʩ ʚʝʨʰʠʥʘʤʠ ʚ ʪʦʯʢʘʭ (,i ix ). 

     ɻʠʩʪʦʛʨʘʤʤʦʡ ʯʘʩʪʦʪ ʛʨʫʧʧʠʨʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ ʥʘʟʳʚʘʝʪ- 
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ʩʷ ʩʪʫʧʝʥʯʘʪʘʷ ʬʠʛʫʨʘ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʠʟ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ, ʧʦ- 

ʩʪʨʦʝʥʥʳʭ ʥʘ ʠʥʪʝʨʚʘʣʘʭ ʪʘʢ, ʯʪʦ ʧʣʦʱʘʜʴ ʢʘʞʜʦʛʦ ʧʨʷʤʦ-

ʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ ʯʘʩʪʦʪʝin , i=1, 2,...,k. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʧʣʦʱʘʜʴ ʛʠʩʪʦʛʨʘʤʤʳ ʯʘʩʪʦʪ ʨʘʚʥʘ ʦʙʲʝʤʫ ʚʳʙʦʨʢʠ ʧ. ɺ ʪʦʤ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʜʣʠʥʳ ʚʩʝʭ ʠʥʪʝʨʚʘʣʦʚ ʦʜʠʥʘʢʦʚʳ ʠ ʨʘʚʥʳ b, 

ʚʳʩʦʪʳ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʨʘʚʥʳ/i ih n b, i=1, 2,...,k. ɸʥʘʣʦ-

ʛʠʯʥʦ ʩʪʨʦʠʪʩʷ ʛʠʩʪʦʛʨʘʤʤʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ. ʇʣʦ-

ʱʘʜʴ ʛʠʩʪʦʛʨʘʤʤʳ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʨʘʚʥʘ ʝʜʠʥʠʮʝ. 

     ʇʦʣʠʛʦʥʦʤ ʥʘʢʦʧʣʝʥʥʳʭ ʯʘʩʪʦʪ ʛʨʫʧʧʠʨʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ 

ʥʘʟʳʚʘʝʪʩʷ ʣʦʤʘʥʘʷ ʩ ʚʝʨʰʠʥʘʤʠ ʚ ʪʦʯʢʘʭ (
1

/ 2;
i

i j
j

x b n ). 

     ʇʦʣʠʛʦʥʦʤ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʥʘʢʦʧʣʝʥʥʳʭ ʯʘʩʪʦʪ (ʢʫʤʫʣʷ-

ʪʠʚʥʦʡ ʢʨʠʚʦʡ, ʢʫʤʫʣʷʪʦʡ) ʥʘʟʳʚʘʝʪʩʷ ʣʦʤʘʥʘʷ ʩ ʚʝʨʰʠʥʘʤʠ ʚ 

ʪʦʯʢʘʭ (
1

/ 2;  ( ) /
i

i j
j

x b n n). 

      ɿʘʤʝʯʘʥʠʝ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠ ʚ ʩʣʫʯʘʝ ʥʝʛʨʫʧʧʠʨʦ-

ʚʘʥʥʦʡ ʚʳʙʦʨʢʠ. 

      ʇʨʠʤʝʨ 14.3. ɼʣʷ ʚʳʙʦʨʢʠ ʧʨʠʤʝʨʘ 14.2 ʧʦʩʪʨʦʠʪʴ ʛʠʩʪʦ-

ʛʨʘʤʤʫ, ʧʦʣʠʛʦʥ ʯʘʩʪʦʪ ʠ ʢʫʤʫʣʷʪʠʚʥʫʶ ʢʨʠʚʫʶ. 

ʇʦʣʠʛʦʥ 

ʂʫʤʫʣʷʪʘ 
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     14.3. ʕʤʧʠʨʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʕʌʈ) 

     ʕʤʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉɺ X ʥʘʟʳʚʘʝʪʩʷ 

ʬʫʥʢʮʠʷ F*(x), ʦʧʨʝʜʝʣʷʶʱʘʷ ʜʣʷ ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ ʭ ʦʪʥʦʩʠ-

ʪʝʣʴʥʫʶ ʯʘʩʪʦʪʫ ʩʦʙʳʪʠʷ (ʍ<ʭ)  F
*
(x)=nx/n,  ʛʜʝ nx - ʯʠʩʣʦ ʚʳ-

ʙʦʨʦʯʥʳʭ ʟʥʘʯʝʥʠʡ, ʤʝʥʴʰʠʭ ʭ, a n - ʦʙʲʝʤ ʚʳʙʦʨʢʠ. 

     ʇʦ ʟʥʘʯʝʥʠʷʤ ʥʘʢʦʧʣʝʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʕʌʈ ʦʧ-

ʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

F /
i

i
x x

x n n. 

     ɺ ʦʪʣʠʯʠʝ ʦʪ ʕʌʈ, ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦ-

ʚʦʢʫʧʥʦʩʪʠ F(x)=P(X<ʭ) ʥʘʟʳʚʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʊʌʈ). 

ʆʪʤʝʪʠʤ, ʯʪʦ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʊʌʈ ʠ ʕʌʈ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʊʌʈ ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ (ʍ<ʭ), ʘ ʕʌʈ ʦʧʨʝʜʝʣʷʝʪ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʯʘʩʪʦʪʫ ʵʪʦʛʦ ʞʝ ʩʦʙʳʪʠʷ. 

ʕʌʈ ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ ʩʚʦʡʩʪʚʘʤʠ ʊʌʈ, ʪʦ ʝʩʪʴ: 

1) ʟʥʘʯʝʥʠʷ F*(ʭ) ʧʨʠʥʘʜʣʝʞʘʪ ʦʪʨʝʟʢʫ [0,1]; 

2) F*(ʭ)- ʥʝʫʙʳʚʘʶʱʘʷ ʬʫʥʢʮʠʷ ʘʨʛʫʤʝʥʪʘ ʭ; 

3) F*(ʭ)=0, ʝʩʣʠ 
1x x, ʠ F*(x)=1, ʝʩʣʠ 

nx x , ʛʜʝ 1x  - 

ʥʘʠʤʝʥʴʰʝʝ, ʘ 
nx  - ʥʘʠʙʦʣʴʰʝʝ ʥʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ Cɺ X . 

     ʀʟ ʟʘʢʦʥʘ ʙʦʣʴʰʠʭ ʯʠʩʝʣ, ʘ ʠʤʝʥʥʦ ʠʟ ʪʝʦʨʝʤʳ ɹʝʨʥʫʣʣʠ, 

ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʦʙʲʝʤʝ ʚʳʙʦʨʢʠ nŸÐ ʕʌʈ ʩʭʦʜʠʪʩʷ ʧʦ ʚʝʨʦ-

ʷʪʥʦʩʪʠ ʢ ʊʌʈ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ 

 

10 20 30 40 50 60 70 80 

ni/10 

ɻʠʩʪʦ- 

ʛʨʘʤʤʘ 

1,8 
1,6 
1,4 
1,2 
1,0 
0,8 
0,6 
0,4 
0,2 

ix  
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ʦʙʲʝʤʝ ʚʳʙʦʨʢʠ ʕʌʈ  F*(x) ʠ ʊʌʈ ʤʘʣʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ. 

ʆʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʕʌʈ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʊʌʈ. 

     ʇʨʠʤʝʨ 14.4. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʕʌʈ ʧʦ ʚʳʙʦʨʢʝ ʧʨʠʤʝʨʘ 

14.2. 

     ʈʝʰʝʥʠʝ. ʕʌʈ ʠʤʝʝʪ ʚʠʜ 

     

0                        15;

0,02            15 25;

0,06            25 35;

0,20            35 45;
F

0,56            45 55;

0,80            55 65;

0,96            65 75;

1                  75

x

x

x

x
x

x

x

x

.x

  

ɻʨʘʬʠʢ F
*
(x) ʠʤʝʝʪ ʚʠʜ

 

ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 

     14.1. ɺ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʠʟʤʝʨʷʶʪ ʥʘʧʨʷʞʝʥʠʝ ʍ ʪʦʢʘ ʚ ʵʣʝʢ-

ʪʨʦʩʝʪʠ ʚ ʚʦʣʴʪʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ ʧʦʣʫʯʝʥʘ ʚʳʙʦʨʢʘ ʦʙʲ-

ʝʤʘ 30:n  

107 108 110 109 110 111 109 110 111 107 

108 109 110 108 107 110 109 111 111 110 

109 112 113 110 106 110 109 110 108 112 

 

15 25 35 45 55 65 75 

F* 

1 

0,8 

0,6 

0,4 

0,2 

0 x
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 ʇʦʩʪʨʦʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ ʵʪʦʡ ʚʳʙʦʨʢʠ. ʇʦʩʪʨʦʠʪʴ ʧʦ-

ʣʠʛʦʥ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ. ʅʘʡʪʠ ʵʤʧʠʨʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʠ 

ʧʦʩʪʨʦʠʪʴ ʝʝ ʛʨʘʬʠʢ. 

     14.2. ʇʦ ʜʘʥʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʳʙʦʨʢʠ           

ix  1 3 6 

in  10 25 15 

ʥʘʡʪʠ ʵʤʧʠʨʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʠ ʧʦʩʪʨʦʠʪʴ ʝʝ ʛʨʘʬʠʢ. 

     14.3. ɼʘʥʘ ʚʳʙʦʨʢʘ: 

ix  2 4 5 7 10 

in  15 20 10 10 45 

ʅʘʡʪʠ ʵʤʧʠʨʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʦʩʪʨʦʠʪʴ ʝʝ 

ʛʨʘʬʠʢ. ʇʦʩʪʨʦʠʪʴ ʧʦʣʠʛʦʥ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʚʳʙʦʨʢʠ. 

     14.5. ʀʟʤʝʨʝʥ ʨʦʩʪ n=500 ʩʪʫʜʝʥʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ: 

[145;150) [150;155) [155;160) [160;165) [165;170) 

1 2 28 90 169 

[170;175) [175;180) [180;185) [185;190) [190;195] 

132 55 16 6 1 

ʇʦʩʪʨʦʠʪʴ ʛʠʩʪʦʛʨʘʤʤʫ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ. 

     14.6. ʇʦ ʜʘʥʥʳʤ ʚʳʙʦʨʢʠ ʧʦʩʪʨʦʠʪʴ ʛʠʩʪʦʛʨʘʤʤʫ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʭ ʯʘʩʪʦʪ: 

1. 

ʅʦʤʝʨ ʠʥʪʝʨʚʘʣʘ ʀʥʪʝʨʚʘʣ ʏʠʩʣʦ ʚʘʨʠʘʥʪ ʚ ʠʥʪʝʨʚʘʣʝ 

1 (1;5) 10 

2 (5;9) 20 

3 (9;13) 50 

4 (13;17) 12 

5 (17;21) 8 
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2. 

ʅʦʤʝʨ ʠʥʪʝʨʚʘʣʘ ʀʥʪʝʨʚʘʣ ʏʠʩʣʦ ʚʘʨʠʘʥʪ ʚ ʠʥʪʝʨʚʘʣʝ 

1 (2;5) 6 

2 (5;8) 10 

3 (8;11) 5 

4 (11;14) 4 

     14.7. ɼʘʥʘ ʚʳʙʦʨʢʘ: 

38 60 41 51 33 42 45 21 53 60 

68 52 47 46 42 43 57 44 54 59 

77 47 28 27 49 49 14 28 61 30 

61 35 47 46 58 45 42 21 30 40 

67 65 39 35 41 60 54 42 59 60 

ʇʦʩʪʨʦʠʪʴ ʛʠʩʪʦʛʨʘʤʤʫ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ. 

     14.8. ʇʦʩʪʨʦʠʪʴ ʧʦʣʠʛʦʥ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʩʣʝʜʫʶʱʝʡ 

ʚʳʙʦʨʢʠ:     

ix  4 6 10 12 

in  10 15 5 20 

ɿʘʥʷʪʠʝ ˉ15. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʊʦʯʝʯʥʳʝ ʦʮʝʥʢʠ 

15.1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

     ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʯʘʩʪʦ ʙʳʚʘʝʪ ʪʘʢ, ʯʪʦ ʚʠʜ 

ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ (ɿʈɻC) ʠʟ-

ʚʝʩʪʝʥ, ʘ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ ʧʘʨʘʤʝʪʨʳ, ʦʪ ʢʦ-

ʪʦʨʳʭ ʦʥ ʟʘʚʠʩʠʪ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʉɺ X ʨʘʩʧʨʝ-

ʜʝʣʝʥʘ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʪʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʳʪʥʳʭ ʜʘʥ-

ʥʳʭ (ʧʦ ʚʳʙʦʨʢʝ) ʥʝʦʙʭʦʜʠʤʦ "ʦʮʝʥʠʪʴ", ʪʦ ʝʩʪʴ ʥʘʡʪʠ ʧʨʠ-

ʙʣʠʞʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʚʫʭ ʧʘʨʘʤʝʪʨʦʚ - ʄʆ ʠ ʉʂʆ. 

     ʆʜʥʘ ʠʟ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʠ ʩʦʩʪʦʠʪ ʚ ʥʘ-

ʭʦʞʜʝʥʠʠ ʦʮʝʥʦʢ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʚʳʙʦʨʢʝ ʥʘʙʣʶ-

ʜʝʥʠʡ. 
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     ʇʫʩʪʴ ʠʟ ɻʉ ʩ ʌʈ F(x,ɗ), ʛʜʝ ɗ - ʥʝʠʟʚʝʩʪʥʳʡ ʧʘʨʘʤʝʪʨ, ʧʨʦ-

ʠʟʚʝʜʝʥʘ ʚʳʙʦʨʢʘ x1, x2,é,xn ʦʙʲʝʤʦʤ ʧ. ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʧʘ-

ʨʘʤʝʪʨʘ ɗ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʬʫʥʢʮʠʠ ʵʣʝʤʝʥʪʦʚ ʚʳʙʦʨʢʠ 

1 2U , ,..., nx x x , ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʩʪʘʪʠʩʪʠʢʘʤʠ.  

     ɿʘʜʘʯʘ ʦʮʝʥʢʠ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ɗ ʩʚʦʜʠʪʩʷ ʢ ʥʘʭʦʞ-

ʜʝʥʠʶ ʪʘʢʠʭ ʩʪʘʪʠʩʪʠʢ (ʚʳʙʦʨʦʯʥʳʭ ʬʫʥʢʮʠʡ) 

1 2U , ,..., nx x x , ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ɗ. 

     ʆʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʦʯʝʯʥʳʝ ʠ ʠʥʪʝʨ-

ʚʘʣʴʥʳʝ.  

     15.2. ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʪʦʯʝʯʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʦʮʝʥʦʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

     ʊʦʯʝʯʥʘʷ ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʘ ɗ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʠʤ ʯʠʩʣʦʤ 

1 2U , ,..., nx x x .  

ʂʘʯʝʩʪʚʦ ʦʮʝʥʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʢʦʪʦʨʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʉʬʦʨʤʫʣʠʨʫʝʤ ʦʩʥʦʚʥʳʝ ʠʟ ʥʠʭ. 

     ʉʚʦʡʩʪʚʦ 1. ʆʮʝʥʢʘ  ʥʘʟʳʚʘʝʪʩʷ ʥʝʩʤʝʱʝʥʥʦʡ, ʝʩʣʠ ʝʝ 

ʄʆ ʨʘʚʥʦ ʦʮʝʥʠʚʘʝʤʦʤʫ ʧʘʨʘʤʝʪʨʫ, ʪʦ ʝʩʪʴ ʝʩʣʠ ʄ()= . 

ʈʘʟʥʦʩʪʴ M()- ʥʘʟʳʚʘʝʪʩʷ ʩʤʝʱʝʥʠʝʤ. 

     ʉʚʦʡʩʪʚʦ 2. ʆʮʝʥʢʘ 1 2U , ,..., nn x x x  ʥʘʟʳʚʘʝʪʩʷ ʩʦ-

ʩʪʦʷʪʝʣʴʥʦʡ, ʝʩʣʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ ʧ ʦʮʝʥʢʘ 

n  ʩʭʦʜʠʪʩʷ ʧʦ ʚʝʨʦʷʪʥʦʩʪʠ ʢ ɗ, ʪʦ ʝʩʪʴ 0   

limP 1n . 

ʉʚʦʡʩʪʚʦ 3. ʇʫʩʪʴ 1  ʠ 2  - ʜʚʝ ʨʘʟʣʠʯʥʳʝ ʥʝʩʤʝʱʝʥʥʳʝ  
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ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʘ ɗ. ɽʩʣʠ D(
1
)<D(

2
), ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʦʮʝʥʢʘ  

1
 ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ, ʯʝʤ ʦʮʝʥʢʘ

2
. 

ʊʨʝʙʦʚʘʥʠʝ ʥʝʩʤʝʱʝʥʥʦʩʪʠ ʫʩʪʨʘʥʷʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ 

ʦʰʠʙʢʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʦʮʝʥʦʢ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʦʙʲʝʤʦʤ ʚʳʙʦʨʢʠ. 

     ʊʨʝʙʦʚʘʥʠʝ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʛʘʨʘʥʪʠʨʫʝʪ ʦʪ ʩʦʚʝʨʰʝʥʠʷ 

ʛʨʫʙʳʭ ʦʰʠʙʦʢ Ů ʚ ʦʧʨʝʜʝʣʝʥʠʠ ɗ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ 

ʦʙʲʝʤʘ ʧ ʚʳʙʦʨʢʠ. 

     ʉʚʦʡʩʪʚʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʙʦʨʘ ʦʮʝʥʢʠ, 

ʦʙʣʘʜʘʶʱʝʡ ʥʘʠʤʝʥʴʰʠʤ ʨʘʟʙʨʦʩʦʤ. 

15.3. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʄʆ 

     ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʄʆ ʚʳʙʠʨʘʝʪʩʷ ʚʳʙʦ-

ʨʦʯʥʦʝ ʩʨʝʜʥʝʝ. 

     ɺʳʙʦʨʦʯʥʳʤ ʩʨʝʜʥʠʤ ʭ ʥʘʟʳʚʘʝʪʩʷ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝ-

ʩʢʦʝ ʵʣʝʤʝʥʪʦʚ ʚʳʙʦʨʢʠ 

                                 1

1 n

i
i

x x
n

.                                           (15.1) 

     ɽʩʣʠ 
ix - ʚʘʨʠʘʥʪʳ ʚʳʙʦʨʢʠ, 

in -ʯʘʩʪʦʪʳ ʚʘʨʠʘʥʪ 
ix , 1, ,i k  

1

k

i

i

n n - ʦʙʲʝʤ ʚʳʙʦʨʢʠ, ʪʦ 

                                     1

1 k

i i
i

x n x
n

                                   (15.2)  

     ɼʣʷ ʛʨʫʧʧʠʨʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʠʥʠʤʘʝʪ 

ʚʠʜ 

                             1

1 k

i i
i

x x n
n

.                                       (15.2) 

     ɺr ʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ x  ʷʚʣʷʝʪʩʷ ʥʝʩʤʝʱʝʥʥʦʡ ʠ ʩʦʩʪʦʷ-

ʪʝʣʴʥʦʡ ʦʮʝʥʢʦʡ.  
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     ʇʦ ʧʦʚʦʜʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ x  ʟʘʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ Cɺ X ʨʘʩ-

ʧʨʝʜʝʣʝʥʘ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʪʦ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʷʚ-

ʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʮʝʥʢʦʡ ʄʆ. 

15.4. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʜʠʩʧʝʨʩʠʠ 

     ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʜʠʩʧʝʨʩʠʠ D(X) CB X 

ʧʨʠʤʝʤ ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ  

                                    

22

1

1 n

i
i

s x x
n

,                          (15.4) 

ʠʣʠ  

                                     

22

1

1 k

i i
i

s n x x
n

                         (15.5) 

ʜʣʷ ʛʨʫʧʧʠʨʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ  

                                 
2

2

1

1
 

k

i i
i

s x x n
n

.                       (15.6)   

     ʅʦ ʦʮʝʥʢʘ s
2
 ʷʚʣʷʝʪʩʷ ʩʤʝʱʝʥʥʦʡ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʩʤʝ-

ʱʝʥʥʦʡ ʦʮʝʥʢʠ ʜʠʩʧʝʨʩʠʠ ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ s
2
 ʠʩʧʨʘʚ-

ʣʷʶʪ, ʫʤʥʦʞʘʷ ʝʝ ʥʘ ʤʥʦʞʠʪʝʣʴ n/(n-1). 

ʀʩʧʨʘʚʣʝʥʥʘʷ ʜʠʩʧʝʨʩʠʷ 

                 

22 2

0
1

1

1 ( 1)

n

i
i

n
s s x x

n n
                       (15.7) 

ʀʣʠ 

                  

22 2

0
1

1

1 ( 1)

k

i i
i

n
s s n x x

n n                     (15.8)
 

ʷʚʣʷʝʪʩʷ ʫʞʝ ʥʝʩʤʝʱʝʥʥʦʡ ʦʮʝʥʢʦʡ ʜʠʩʧʝʨʩʠʠ. 

     ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʦʧʨʝʜʝʣʝʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ 

                        

2 2 2

0
1

1
.

( 1) 1

k

i i
i

n
s n x x

n n
                        (15.9) 
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 ɺʝʣʠʯʠʥʘ 
os  ʥʘʟʳʚʘʝʪʩʷ ʠʩʧʨʘʚʣʝʥʥʳʤ ʩʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝ-

ʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ. 

    ʆʮʝʥʢʘ s
2
 (ʘ ʚʤʝʩʪʝ ʩ ʥʝʡ ʠ

2

0s ) ʩʦʩʪʦʷʪʝʣʴʥʘ.  

     ʇʨʠʤʝʨ 15.1. ʆʮʝʥʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨ-

ʩʠʶ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ X  ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʝʝ ʥʝʟʘʚʠʩʠʤʳʭ 

ʥʘʙʣʶʜʝʥʠʡ: 7, 3, 4, 8, 4, 6, 3. 

     ʈʝʰʝʥʠʝ. ʇʦ ʬʦʨʤʫʣʘʤ (15.1) ʠ (15.4)  ʠʤʝʝʤ 

7 3 4 8 4 6 3
5,

7
M X X  

2 2 2 2

2
7 5 3 5 4 5 3 5 25

4,17.
6 6

D X s

    

  ʇʨʠʤʝʨ 15.2. ɼʘʥʥʳʝ 25 ʥʝʟʘʚʠʩʠʤʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʣʫ-

ʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ X  ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʛʨʫʧʧʠʨʦʚʘʥʥʦʤ ʚʠʜʝ: 

ɻʨʘʥʠʮʳ  

ʠʥʪʝʨʚʘʣʦʚ 

5-7 7-9 9-11 11-13 13-15 

ʏʠʩʣʦ  

ʥʘʙʣʶʜʝʥʠʡ 

2 4 9 7 3 

     ʆʮʝʥʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʶ ʵʪʦʡ ʩʣʫ-

ʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

     ʈʝʰʝʥʠʝ. ʇʨʝʜʩʪʘʚʠʪʝʣʝʤ ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ ʤʦʞʥʦ ʩʯʠ-

ʪʘʪʴ ʝʛʦ ʩʝʨʝʜʠʥʫ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʬʦʨʤʫʣʳ (15.3) ʠ (15.6) ʜʘ-

ʶʪ ʩʣʝʜʫʶʱʠʝ ʦʮʝʥʢʠ: 

6 2 8 4 10 9 12 7 14 3 260
10,4;

25 25
M X x

2 2 2

2
6 10,4 2 8 10,4 4 14 10,4 3

5.
24

D X s

     ʇʨʠʤʝʨ 15.3. ʇʦ ʚʳʙʦʨʢʝ ʧʨʠʟʥʘʢʘ ʍ, ʟʘʜʘʥʥʦʡ ʩʣʝʜʫʶʱʝʡ 

ʪʘʙʣʠʮʝʡ: 
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ix
 

45 50 55 60 65 70 75 

in
 

4 6 10 40 20 12 8 

ʥʘʡʪʠ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ, ʜʠʩʧʝʨʩʠʶ ʠ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝ-

ʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

     
ʈʝʰʝʥʠʝ. ʆʙʲʝʤ ʚʳʙʦʨʢʠ 

7

1

100.i

i

n n  ʇʦ ʬʦʨʤʫʣʝ (15.2) 

ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ  

45 4 50 6 55 10 60 40 65 20 70 12 75 8
61,7.

100
x  

     ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʠʩʧʝʨʩʠʠ ʩʦʩʪʘʚʣʷʝʤ ʪʘʙʣʠʮʫ ʢʚʘʜʨʘʪʦʚ 

ʟʥʘʯʝʥʠʡ ʉɺ ʍ: 
2

ix
 

2025 2500 3025 3600 4225 4900 5625 

in
 

4 6 10 40 20 12 8 

ʇʦ ʬʦʨʤʫʣʝ (15.9) ʠʤʝʝʤ 

                          

7
2 2 2

0
1

1 100
(61,7) 50,11,

99 99
i i

i

s n x  

ʦʪʢʫʜʘ 0 50,11 7,08.s   

     ʇʦʣʫʯʠʣʠ ʥʝʩʤʝʱʝʥʥʳʝ ʦʮʝʥʢʠ ʜʣʷ ʜʠʩʧʝʨʩʠʠ ʠ ʩʨʝʜʥʝʛʦ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʤʝʱʝʥʥʳʝ 

ʦʮʝʥʢʠ 2 49,61s  ʠ 7,04.s  

     ʇʨʠʤʝʨ 15.4. ʇʨʦʚʝʜʝʥʦ ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʨʝʥʠʡ ʨʘʩʩʪʦʷʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʚ ʤʝʪʨʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʨʷʜʘ: 

i 
ix  i 

ix  i 
ix  i 

ix  

1 1235,6 5 1238,5 9 1234,5 13 1234,3 

2 1237,5 6 1234,2 10 1236,8 14 1237,5 

3 1232,9 7 1235,9 11 1237,6 15 1235,4 

4 1236,2 8 1233,3 12 1233,1 16 1234,7 
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ɺʳʯʠʩʣʠʪʴ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ, ʜʠʩʧʝʨʩʠʠ ʠ 

ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠʟʤʝʨʝʥʥʦʛʦ ʨʘʩʩʪʦʷ-

ʥʠʷ. 

     ʈʝʰʝʥʠʝ. ʊʘʢ ʢʘʢ ʟʥʘʯʝʥʠʝ ʚʘʨʠʘʥʪ 
ix  ʙʦʣʴʰʠʝ, ʪʦ ʫʜʦʙʥʦ 

ʚʚʝʩʪʠ ʫʩʣʦʚʥʳʝ ʚʘʨʠʘʥʪʳ 
i iu x a, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʘ ʚʦʟʴʤʝʤ 

ʩʨʝʜʥʝʝ ʯʠʩʣʦ 1235, ʪ.ʝ.  ʘ=1235. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʪʘʙʣʠ-

ʮʫ ʜʣʷ ʫʩʣʦʚʥʳʭ ʚʘʨʠʘʥʪ: 

i 
iu  i 

iu  i 
iu  i 

iu  

1 0,6 5 3,5 9 -0,5 13 -0,7 

2 2,5 6 -0,8 10 1,8 14 2,5 

3 -2,1 7 0,9 11 2,6 15 0,4 

4 1,2 8 -1,7 12 -1,9 16 -0,3 

ɺʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

1

1 1
1235 (16 8) 1235,5.

16

k

i i
i

x a n u
n

 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʠʩʧʝʨʩʠʷ 
7

2 2 2 2

0
1 1

1 1
( ) ( ) ,

( 1) 1

k

i i i i
i i

n
s nu x a n u u

n n n
 

ʛʜʝ u - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʩʣʦʚʥʳʭ ʚʘʨʠʘʥʪ. ʆʪʩʶʜʘ 

2

0

1
(0,01 4 6,76 0,49 9 1,69 0,16 4,48 1

15

1,69 4,41 5.76 1,44 4 0,01 0,64) 3,06,

s
 

2

0 0 3,06 1,75s s  ʤ. 

          ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 

15.1. ʆʮʝʥʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʶ ʩʣʫʯʘʡ-

ʥʦʡ ʚʝʣʠʯʠʥʳ X  ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʝʝ ʥʝʟʘʚʠʩʠʤʳʭ ʥʘʙʣʶʜʝʥʠʡ: 

9, 3, 7, 4, 3, 8, 7, 3. 
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15.2. ʅʘʡʪʠ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʧʦ ʟʘʜʘʥʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʚʳʙʦʨʢʠ ʦʙʲʝʤʦʤ 20:n  

ix  2560 2600 2620 2650 2700 

in  2 3 10 4 1 

15.3. ʅʘʡʪʠ ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ ʧʦ ʜʘʥʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʶ ʚʳʙʦʨʢʠ ʦʙʲʝʤʦʤ 10:n  

ix  186 192 194 

in  2 5 3 

     ʇʦ ʜʘʥʥʳʤ ʚʳʙʦʨʢʘʤ ʥʘʡʪʠ ʚʳʙʦʨʦʯʥʳʝ ʩʨʝʜʥʠʝ ʠ ʩʨʝʜʥʠʝ 

ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ. 

15.4. 

ix  1250 1275 1280 1300 

in  20 25 50 5 

15.5. 

ix  12,5 17,5 22,5 27,5 32,5 

/in n 0,1 0,2 0,4 0,2 0,1 

15.6. 

ʀʥʪʝʨ- 

ʚʘʣ 

(28;30) (30;32) (32;34) (34;36) 

in  8 15 15 12 

ʀʥʪʝʨ- 

ʚʘʣ 

(36;38) (38;40) (40;42) (42;44) 

in  15 20 10 5 

 

 15.7. ɼʘʥʥʳʝ 30 ʥʝʟʘʚʠʩʠʤʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠ-

ʥʳ X  ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʛʨʫʧʧʠʨʦʚʘʥʥʦʤ ʚʠʜʝ: 

ɻʨʘʥʠʮʳ 

ʠʥʪʝʨʚʘʣʦʚ 

4-8 8-12 12-16 16-20 

ʏʠʩʣʦ 

ʥʘʙʣʶʜʝʥʠʡ 

5 8 14 3 
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ʆʮʝʥʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʶ ʵʪʦʡ ʩʣʫʯʘʡ-

ʥʦʡ ʚʝʣʠʯʠʥʳ. 

15.8. ʇʨʠ ʩʚʝʨʣʝʥʠʠ ʦʪʚʝʨʩʪʠʡ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʩʚʝʨʣʦʤ ʠ ʧʦ-

ʩʣʝʜʫʶʱʝʤ ʠʟʤʝʨʝʥʠʠ ʜʠʘʤʝʪʨʦʚ ʦʪʚʝʨʩʪʠʡ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʷʜʘ 

[40,25;40,28) [40,28;40,31) [40,31;40,34) [40,34;40,37) 

2 10 18 25 

[40,37;40,40) [40,40;40,43) [40,43;40,46)  

12 8 5 

1

80.
n

i

i

n  

ʇʦ ʜʘʥʥʳʤ ʚʳʙʦʨʢʘʤ ʥʘʡʪʠ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʠ ʩʨʝʜʥʝʝ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

     ʆʪʚʝʪʳ: 

15.1.  ( ) 5,5, ( ) 7,43;M X D X   15.2. 2621. 15.3. 8,93.  

15.4. 1273,75, 13,054.x s 15.5. 22,5, 5,45.x s  
15.6. 35,72, 4,012.x s  15.7.  ( ) 12, ( ) 12,97;M X D X   

15.8. 40,355, 0,04.x s  

     ʈʘʩʩʤʦʪʨʝʥʳ ʦʮʝʥʢʠ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʧʦ ʚʳʙʦʨʢʝ ʜʣʷ ʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʦʮʝʥʠʚʘʝʤʳʡ ʧʘʨʘ-

ʤʝʪʨ ɗ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ ʠʣʠ ʜʠʩʧʝʨʩʠʝʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʪʦ ʝʩʪʴ ʧʝʨʚʳʤ ʥʘʯʘʣʴʥʳʤ ʠ ʚʪʦʨʳʤ ʮʝʥʪʨʘʣʴ-

ʥʳʤ ʤʦʤʝʥʪʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʨʠʚʝʜʝʤ ʪʝʧʝʨʴ ʦʙʱʠʝ ʤʝʪʦ-

ʜʳ ʥʘʭʦʞʜʝʥʠʷ ʪʦʯʝʯʥʳʭ ʦʮʝʥʦʢ. 

15.5. ʄʝʪʦʜ ʤʦʤʝʥʪʦʚ 

     ʇʫʩʪʴ ʠʟʚʝʩʪʝʥ ʚʠʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɻʉ F(x, ɗ1, ɗ2,..., ɗk), ʟʘ-

ʚʠʩʷʱʝʛʦ ʦʪ k ʧʘʨʘʤʝʪʨʦʚ. ʀʜʝʷ ʤʝʪʦʜʘ ʤʦʤʝʥʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʩʣʝʜʫʶʱʝʤ: ʧʦ ʚʳʙʦʨʢʝ ʚʳʯʠʩʣʷʶʪ k ʚʳʙʦʨʦʯʥʳʭ ʤʦʤʝʥʪʦʚ 

ʠ ʧʨʠʨʘʚʥʠʚʘʶʪ ʠʭ ʢ cooʪʚʝʪʩʪʚʫʶʱʠʤ ʤʦʤʝʥʪʘʤ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ɻʉ. ʀʩʢʦʤʳʝ ʦʮʝʥʢʠ ʢʘʞʜʦʛʦ ʠʟ k ʧʘʨʘʤʝʪʨʦʚ ʥʘʭʦʜʷʪʩʷ 
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ʢʘʢ ʨʝʰʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʩʠʩʪʝʤʳ k ʫʨʘʚʥʝʥʠʡ. ʇʨʠ ʵʪʦʤ 

ʦʮʝʥʢʠ ʥʘʯʘʣʴʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʤʦʤʝʥʪʦʚ k-ʛo ʧʦʨʷʜʢʘ ʚʳ-

ʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ 

                        1 1

1 1
,          

n n k
k

k i k i
i i

x x x
n n

         (15.6) 

     ɿʘʤʝʯʘʥʠʝ. ʆʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʠ ʜʠʩʧʝʨ-

ʩʠʠ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ, ʧʦʣʫʯʝʥʳ ʧʦ ʤʝʪʦʜʫ ʤʦʤʝʥʪʦʚ. 

     ʇʨʠʤʝʨ 15.5. ʉɺ ʍ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʧʦʢʘʟʘʪʝʣʴʥʦʤʫ ʟʘʢʦʥʫ 

ʩ ʧʣʦʪʥʦʩʪʴʶ ʚʝʨʦʷʪʥʦʩʪʝʡ   
0, 0,

( , )
, 0.x

x
f x

e x
 

ʊʨʝʙʫʝʪʩʷ    ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ  ʥʘʙʣʶʜʝʥʠʡ ʭ1, ʭ2,é, ʭʧ ʦʮʝʥʠʪʴ 

ʧʘʨʘʤʝʪʨ . 

     ʈʝʰʝʥʠʝ. ʈʘʥʝʝ ʤʳ ʥʘʭʦʜʠʣʠ  ʄ(ʍ)=Ŭ1=1/ . ʆʮʝʥʢʘ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʝʩʪʴ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ  

1
1

1 n

i
i

x x
n

. ʇʨʠʨʘʚʥʠʚʘʷ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ Ŭ1 ʵʤʧʠ-

ʨʠʯʝʩʢʦʤʫ
1
, ʧʦʣʫʯʘʝʤ

11/ x. ʆʪʩʶʜʘ 
1

1/ / .
n

i

i

x n x   

     ʇʨʠʤʝʨ 15.6. ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ X  ʠʤʝʝʪ ʧʫʘʩʩʦʥʦʚʩʢʠʡ 

ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 
!

k

P X k e
k

, 0,1,2,k . ʅʘʡʪʠ 

ʦʮʝʥʢʫ ʧʘʨʘʤʝʪʨʘ  ʧʦ ʤʝʪʦʜʫ ʤʦʤʝʥʪʦʚ. 

     ʈʝʰʝʥʠʝ. ʊʘʢ ʢʘʢ 
0 !

k

k

M X k
k

, ʪʦ ʦʮʝʥʢʦʡ ʧʘʨʘ-

ʤʝʪʨʘ ʧʦ ʤʝʪʦʜʫ ʤʦʤʝʥʪʦʚ ʙʫʜʝʪ ʚʝʣʠʯʠʥʘ x . 

      ʄʝʪʦʜ ʤʦʤʝʥʪʦʚ ʦʙʣʘʜʘʝʪ ʪʝʤ ʥʝʜʦʩʪʘʪʢʦʤ, ʯʪʦ ʦʮʝʥʢʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʥʝʤʫ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʥʝ ʷʚʣʷʶʪʩʷ ʘʩʠʤʧʪʦʪʠ-

ʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʩʤʝʱʝʥʥʳʤʠ. 
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15.6. ʄʝʪʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ 

     ʄʝʪʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʪʦʯʝʯʥʳʭ ʦʮʝʥʦʢ ʧʘʨʘʤʝʪʨʦʚ. ɹʫʜʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʢʠ ʢʘʢ ʨʝʘʣʠʟʘʮʠʶ n-ʤʝʨʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 
1 2( , ,... )nX X X  ʩ ʥʝʟʘʚʠʩʠʤʳʤʠ ʢʦʤʧʦʥʝʥ-

ʪʘʤʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʮʝʥʢʠ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ɗ ʝʩʪʝʩʪ-

ʚʝʥʥʦ ʧʦʧʳʪʘʪʴʩʷ ʥʘʡʪʠ ʪʘʢʦʝ ʟʥʘʯʝʥʠʝ , ʧʨʠ ʢʦʪʦʨʦʤ ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʚʳʙʦʨʢʠ x1, ʭ2,..., ʭʧ ʙʳʣʘ ʙʳ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ. 

     ɽʩʣʠ ʉɺ X ʜʠʩʢʨʝʪʥʘ, ʪʦ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʝʝ ʠʤʝʝʪ ʚʠʜ 

P(X=ʭi)=pi(ɗ), i=1,2,...,n. ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠ ʧ ʥʝʟʘʚʠʩʠʤʳʭ 

ʥʘʙʣʶʜʝʥʠʷʭ Cɺ X ʧʦʣʫʯʠʪʴ ʚʳʙʦʨʢʫ (x1, ʭ2,..., ʭʧ) ʨʘʚʥʘ 

1 2 1 1 2 2

1 1 2 2 1 2

L L , ,..., , P X ,X ,...,X

P X P X , P X ... .

n n n

n n n

x x x x x x

x x x p p p
 

     ʌʫʥʢʮʠʷ L(ɗ) ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ʘ ʚʝʣʠ-

ʯʠʥʘ , ʷʚʣʷʶʱʘʷʩʷ ʪʦʯʢʦʡ ʤʘʢʩʠʤʫʤʘ ʵʪʦʡ ʬʫʥʢʮʠʠ, ʝʩʪʴ 

ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʘ ɗ, ʧʦʣʫʯʝʥʥʘʷ ʧʦ ʤʝʪʦʜʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʨʘʚʜʦʧʦʜʦʙʠʷ (ʩʦʢʨʘʱʝʥʥʦ ʄʇ-ʦʮʝʥʢʦʡ). 

     ɽʩʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʮʝʥʢʘ ʥʝʧʨʝʨʳʚʥʦʡ Cɺ X ʩ ʧʣʦʪʥʦʩʪʴʶ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ f(x,ɗ), ʪʦ ʬʫʥʢʮʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʪʘʢ: 

1 2 1 2L L , ,..., , , , ,n nx x x f x f x f x .   (15.7) 

     ɽʩʣʠ ʬʫʥʢʮʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʧʦ ɗ ʠ ʧʨʠ 

ʣʶʙʳʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʷʭ xi ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʧʦ ɗ 

ʚʥʫʪʨʠ ʠʥʪʝʨʚʘʣʘ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ ɗ, ʪʦ  ʥʘ-

ʭʦʜʷʪ, ʨʝʰʘʷ ʫʨʘʚʥʝʥʠʝ 
1 2L , ,..., ,

0.
nx x x
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     ʇʦʩʢʦʣʴʢʫ ʪʦʯʢʠ ʤʘʢʩʠʤʫʤʘ ʬʫʥʢʮʠʠ 1 2L , ,..., ,nx x x  ʠ 

1 2ln L , ,..., ,nx x x  ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʭ1,..., ʭn ʩʦʚʧʘʜʘʶʪ, ʪʦ ʚ  

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʫʜʦʙʥʦ ʨʝʰʘʪʴ ʫʨʘʚʥʝʥʠʝ 

1 2ln L , ,..., ,
0

nx x x
. 

     ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʦʮʝʥʠʪʴ ʥʝ ʦʜʠʥ, ʘ k ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ɗ1,ɗ2,é,ɗk, ʪʦ ʦʮʝʥʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʜʣʷ 

ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʭʦʜʷʪ, ʨʝʰʘʷ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ 

1 2 1L , ,..., , ,...,
0,          1,2,..., .

n k

j

x x x
j k  

     ʇʨʠʤʝʨ 15.7. ʇʫʩʪʴ ʉɺ ʍ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ 

ʟʘʢʦʥʫ N(m,ů
2
) ʩ ʥʝʠʟʚʝʩʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ m ʠ ů

2
. ʅʘʡʪʠ 

ʄʇ-ʦʮʝʥʢʫ  ʧʘʨʘʤʝʪʨʦʚ  ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

     ʈʝʰʝʥʠʝ. ʈʘʩʩʤʦʪʨʠʤ ʚʳʙʦʨʢʫ x1, x2,é, xn ʢʘʢ ʨʝʘʣʠʟʘʮʠʶ 

n-ʤʝʨʥʦʛʦ ʉɺ (ʍ1, ʍ2,é, ʍn). ʊʦʛʜʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʍi ʪʘʢʞʝ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʟʘʢʦʥʫ N(m,ů
2
). ɿʘʧʠʰʝʤ ʬʫʥʢʮʠʶ ʧʨʘʚʜʦʧʦ-

ʜʦʙʠʷ 

22

1 2 2
1

1 1
L , ,..., , , exp

22

n

n in
i

x x x m x m . 

     ɿʜʝʩʴ ʫʜʦʙʥʝʝ ʧʝʨʝʡʪʠ ʢlnL : 

2 2

1 2

22

1

ln L , ,..., , , / 2 ln 2 / 2 ln

(1/ 2 ) .

n

n

i

i

x x x m n n

x m
   (15.8) 

     ɼʠʬʬʝʨʝʥʮʠʨʫʷ (15.8) ʧʦ m ʠ ů
2
, ʧʦʣʫʯʘʝʤ ʩʠʩʪʝʤʫ 
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2
1

2

2 42
1

ln L 1
0;

ln L 1
0.

2 2

n

i

i

n

i

i

x m
m

n
x m

 

ʀʟ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ʥʘʭʦʜʠʤ  
1

(1/ )
n

i

i

m n x x. ʇʦʜ-

ʩʪʘʚʠʚ ʵʪʦ ʟʥʘʯʝʥʠʝ ʚʦ ʚʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ, ʧʦʣʫʯʠʤ  

22

1

1/ i

i

n x x . ɿʘʤʝʪʠʤ, ʯʪʦ ʦʮʝʥʢʘ m  ʩʦʚʧʘʜʘʝʪ ʩ 

ʦʮʝʥʢʦʡ, ʧʦʣʫʯʝʥʥʦʡ ʧʦ ʤʝʪʦʜʫ ʤʦʤʝʥʪʦʚ, ʘ ʦʮʝʥʢʘ 
2
 ʥʝ 

ʩʦʚʧʘʜʘʝʪ. 

     ʇʨʠʤʝʨ 15.8. ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʧʨʦʩʪʝʡʰʠʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ 

ʥʝʠʟʚʝʩʪʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ . ɼʣʷ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʘ  ʧʨʦ-

ʚʝʜʝʥʦ ʥʘʙʣʶʜʝʥʠʝ ʧʦʪʦʢʘ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 
1 2, , nx x x  - 

ʜʣʠʪʝʣʴʥʦʩʪʠ n  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʤʦʤʝʥʪʘʤʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʡ. ʅʘʡʪʠ ʦʮʝʥʢʫ ʜʣʷ . 

     ʈʝʰʝʥʠʝ. ɺ ʧʨʦʩʪʝʡʰʝʤ ʧʦʪʦʢʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʤʦʤʝʥʪʘʤʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʡ ʧʦʪʦʢʘ 

ʠʤʝʶʪ ʧʦʢʘʟʘʪʝʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  

1 exp , 0.F x x x  

ʊʘʢ ʢʘʢ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʨʘʚʥʘ , , expf x F x x , ʪʦ ʬʫʥʢʮʠʷ 

ʧʨʘʚʜʦʧʦʜʦʙʠʷ (15.7) ʠʤʝʝʪ ʚʠʜ: 

1 2 3, , , ,nL f x f x f x f x  

1 2

1

exp exp exp exp .
n

n

n i

i

x x x x       
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ʊʦʛʜʘ 
1

ln ln
n

i

i

L n x  ʠ ʫʨʘʚʥʝʥʠʝ ʧʨʘʚʜʦʧʦʜʦʙʠʷ 

1

ln
0

n

i

i

L n
x ʠʤʝʝʪ ʨʝʰʝʥʠʝ 

1

1
.

n

i

i

n

x
x

 

     ʇʨʠ ʪʘʢʦʤ ʟʥʘʯʝʥʠʠ  ʬʫʥʢʮʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʜʝʡʩʪ-

ʚʠʪʝʣʴʥʦ ʜʦʩʪʠʛʘʝʪ ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ, ʪʘʢ ʢʘʢ  

              

2

2 2

ln
0.

L n
 

     ʇʨʠʤʝʨ 15.9. ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ X  ʠʤʝʝʪ ʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘ ʦʪʨʝʟʢʝ ;b b , ʛʜʝ  ʠ b  ʥʝʠʟʚʝʩʪʥʳ. 

ʇʫʩʪʴ 
1 2, , , nx x x  - ʨʝʟʫʣʴʪʘʪʳ n  ʥʝʟʘʚʠʩʠʤʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʅʘʡʪʠ ʦʮʝʥʢʫ ʧʘʨʘʤʝʪʨʘ . 

     ʈʝʰʝʥʠʝ. ʌʫʥʢʮʠʷ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʚʝʣʠʯʠʥʳ X  

ʠʤʝʝʪ ʚʠʜ  

1/ (2 ), ( , ),
, ,

0, ( , ).

b x b b
f x b

x b b
 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʬʫʥʢʮʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ 1 (2 )
n

L b  ʦʪ  ʷʚʥʦ 

ʥʝ ʟʘʚʠʩʠʪ. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʧʦ  ʪʘʢʫʶ ʬʫʥʢʮʠʶ ʥʝʣʴʟʷ ʠ 

ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʘʚʜʦʧʦʜʦʙʠʷ. ʆʜʥʘʢʦ, 

ʣʝʛʢʦ ʚʠʜʝʪʴ, ʯʪʦ L  ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ b. ɺʩʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʣʝʞʘʪ ʚ ;b b , ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʟʘ-

ʧʠʩʘʪʴ, ʯʪʦ  
1
, ,

n
b x x b  
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ʛʜʝ 
1

x  - ʥʘʠʤʝʥʴʰʠʡ, ʘ 
n

x  - ʥʘʠʙʦʣʴʰʠʡ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ-

ʙʣʶʜʝʥʠʡ. ʇʨʠ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤ b  
1
, ,

n
b x x b  

ʦʪʢʫʜʘ 
1 n

b b x x  ʠʣʠ 
1

2
n

x x . ʆʮʝʥʢʦʡ ʥʘʠ-

ʙʦʣʴʰʝʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʜʣʷ ʧʘʨʘʤʝʪʨʘ  ʙʫʜʝʪ ʚʝʣʠʯʠʥʘ  

1

.
2

n
x x

 

ʇʨʠʤʝʨʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

15.1. ʄʝʪʦʜʦʤ ʤʦʤʝʥʪʦʚ ʥʘʡʪʠ ʦʮʝʥʢʫ ʧʘʨʘʤʝʪʨʘ p  , ʛʜʝ ʨ- 

ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ çʫʩʧʝʭʘè ʚ ʣʶʙʦʤ ʠʟ n ʥʝʟʘʚʠʩʠʤʳʭ ʧʦʚʪʦʨ-

ʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʘ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ k- ʯʠʩʣʦ çʫʩʧʝʭʦʚè. 

15.2. ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ (ʯʠʩʣʦ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ ɸ ʚ n 

ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʷʭ) ʧʦʜʯʠʥʝʥʘ ʙʠʥʦʤʠʘʣʴʥʦʤʫ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʶ ʩ ʥʝʠʟʚʝʩʪʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨ. ʇʨʦʚʝ-

ʜʝʥʦ 10 ʦʧʳʪʦʚ ʧʦ 5 ʠʩʧʳʪʘʥʠʡ ʚ ʢʘʞʜʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫ-

ʯʝʥʦ ʵʤʧʠʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ix  0 1 2 3 4 5 

in  4 2 1 1 1 1 

ʛʜʝ 
ix - ʯʠʩʣʦ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ ɸ ʚ ʦʜʥʦʤ ʦʧʳʪʝ; 

in - ʢʦʣʠ-

ʯʝʩʪʚʦ ʦʧʳʪʦʚ, ʚ ʢʦʪʦʨʳʭ ɸ ʧʦʷʚʠʣʦʩʴ 
ix  ʨʘʟ. ʄʝʪʦʜʦʤ ʤʦ-

ʤʝʥʪʦʚ ʥʘʡʪʠ ʪʦʯʝʯʥʫʶ ʦʮʝʥʢʫ ʧʘʨʘʤʝʪʨʘ ʨ ʙʠʥʦʤʠʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

15.3. ʇʫʩʪʴ ʜʘʥʘ ʩʣʫʯʘʡʥʘʷ ʚʳʙʦʨʢʘ 
1 2( , ,..., )nx x x  ʦʙʲʝʤʘ n ʠʟ ɻʉ ʍ, 

ʠʤʝʶʱʝʡ ʨʘʚʥʦʤʝʨʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  

                             

1/ ( ), ( , );

0, ( , ),

b a x a b
f x

x a b
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ʩ ʥʝʠʟʚʝʩʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʘ ʠ b. ʅʘʡʪʠ ʤʝʪʦʜʦʤ ʤʦʤʝʥʪʦʚ ʪʦʯʝʯ-

ʥʳʝ ʦʮʝʥʢʠ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

15.4. ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ- ʦʰʠʙʢʘ ʠʟʤʝʨʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʨʘ-

ʜʠʦʜʘʣʴʥʦʤʝʪʨʘ - ʧʦʜʯʠʥʝʥʘ ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʩ 

ʥʝʠʟʚʝʩʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ a  ʠ b. ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʉɺ ʍ ʠʤʝʝʪ ʚʠʜ 

ix  3 5 7 9 11 13 15 17 19 21 

in  21 16 15 26 22 14 21 22 18 25 

ʛʜʝ 
ix - ʩʨʝʜʥʷʷ ʦʰʠʙʢʘ ʠʟʤʝʨʝʥʠʡ; 

in - ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ, 

ʠʤʝʶʱʠʭ ʩʨʝʜʥʶʶ ʦʰʠʙʢʫ 
ix. ʄʝʪʦʜʦʤ ʤʦʤʝʥʪʦʚ ʥʘʡʪʠ ʪʦ-

ʯʝʯʥʳʝ ʦʮʝʥʢʠ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ a  ʠ b  ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

15.5. ʄʝʪʦʜʦʤ ʥʘʠʙʦʣʴʰʝʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʥʘʡʪʠ ʧʦ ʚʳʙʦʨʢʝ 

1 2, ,..., nx x x  ʪʦʯʝʯʥʫʶ ʦʮʝʥʢʫ ʧʘʨʘʤʝʪʨʘ ʨ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ 1
( ) (1 ) ix

iP X x p p, ʛʜʝ ʨ- ʚʝʨʦʷʪʥʦʩʪʴ ʧʦ-

ʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʚ ʦʪʜʝʣʴʥʦʤ ʠʩʧʳʪʘʥʠʠ. 

15.6. ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʠʤʝʝʪ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ 
1

1 !

m m
xx

f x e
m

, ʛʜʝ  ʠ m  - ʧʘʨʘʤʝʪʨʳ. ʅʘʡʜʠʪʝ ʦʮʝʥʢʫ 

ʥʘʠʙʦʣʴʰʝʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʜʣʷ ʧʘʨʘʤʝʪʨʘ . 

15.7. ʇʨʠ ʠʩʧʳʪʘʥʠʠ 10 ʦʜʥʦʪʠʧʥʳʭ ʜʘʪʯʠʢʦʚ ʠʤʧʫʣʴʩʥʦʛʦ 

ʧʠʪʘʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʠʭ ʥʘʨʘʙʦʪʢʘ ʚ ʯʘʩʘʭ ʜʦ ʧʝʨʚʦʛʦ ʦʪʢʘ-

ʟʘ: 
1 52x , 

2 354x , 
3 600x , 

4 418x , 
5 97x , 

6 452x , 

7 553x , 
8 127x , 

9 211x , 
10 136x . ʀʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʩʦʦʙ-

ʨʘʞʝʥʠʡ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʨʝʤʷ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʜʘʪʯʠʢʘ ʠʤʝ-

ʝʪ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 1 expF x x , 0 , 0x  
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(ʧʦʢʘʟʘʪʝʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ). ʅʘʡʜʠʪʝ ʥʘ ʦʩʥʦʚʝ 

ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʥʘʠʙʦʣʝʝ ʧʨʘʚʜʦʧʦʜʦʙʥʦʝ ʟʥʘʯʝʥʠʝ . 

15.8. ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʠʤʝʝʪ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʈʵʣʝʷ. 

ʌʫʥʢʮʠʷ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʵʪʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʤʝʝʪ ʚʠʜ 

2

2 2
exp

2

x x
f x , 0x . 

ʅʘʡʜʠʪʝ ʦʮʝʥʢʫ ʥʘʠʙʦʣʴʰʝʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʜʣʷ , ʝʩʣʠ ʨʝ-

ʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʜʘʣʠ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ: 
1 1,5x , 

2 1,1x , 
3 1,2x . 

15.9. ʆʪʢʘʟ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʠʟʦʰʝʣ ʧʨʠ k -ʤ ʧʦ ʩʯʝʪʫ ʠʩʧʳʪʘ-

ʥʠʠ. ʅʘʡʜʠʪʝ ʦʮʝʥʢʫ ʥʘʠʙʦʣʴʰʝʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʜʣʷ ʚʝʨʦʷʪ-

ʥʦʩʪʠ ʦʪʢʘʟʘ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʦʜʥʦʤ ʠʩʧʳʪʘʥʠʠ. 

     ʆʪʚʝʪʳ: 15.1. / .p k n  15.2. 0,32.p  

15.3. 3 , 3 .b x a x 15.4. 2,24; 2,38.a b  

15.5. 1/ .p x 15.6. 
1

/ ;
n

i

i

mn X 15.7. 1/ 300;  

15.8. 1,4; 15.9. 1/ .k   

ɿʘʥʷʪʠʝ 16. ʀʥʪʝʨʚʘʣʴʥʳʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ 

 ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

16.1. ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʠ ʜʦʚʝʨʠʪʝʣʴʥʘʷ  

ʚʝʨʦʷʪʥʦʩʪʴ 

     ʀʥʪʝʨʚʘʣʴʥʦʡ ʥʘʟʳʚʘʶʪ ʦʮʝʥʢʫ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʚʫʤʷ ʯʠʩʣʘʤʠ 1  ʠ 2  - ʢʦʥʮʘʤʠ ʠʥʪʝʨʚʘʣʘ, ʥʘʢʨʳʚʘʶʱʝʛʦ 

ʦʮʝʥʠʚʘʝʤʳʡ ʧʘʨʘʤʝʪʨ ɗ. 

     ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʙʦʨʢʠ   x1, x2,é, xn  ʫʢʘʟʳʚʘʶʪ   ʜʚʘ   ʟʥʘ-

ʯʝʥʠʷ ɗ1(x1, x2,é, xn) ʠ ɗ2(x1, x2,é, xn), c ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 
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ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʩʪʠʥʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ɗ ʣʝʞʠʪ ʚ ʠʥʪʝʨʚʘʣʝ (ɗ1, ɗ2).      

      ɼʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʜʣʷ ʧʘʨʘʤʝʪʨʘ ɗ ʥʘʟʳʚʘʝʪʩʷ 

ʠʥʪʝʨʚʘʣ (ɗ1, ɗ2), ʩʦʜʝʨʞʘʱʠʡ ʠʩʪʠʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʩ 

ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨ=1-Ŭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

P(ɗ1<ɗ<ɗ2)=1-Ŭ.                                               (16.1) 

     ʏʠʩʣʦ 1-Ŭ ʥʘʟʳʚʘʝʪʩʷ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ (ʥʘ-

ʜʝʞʥʦʩʪʴʶ), ʘ ʟʥʘʯʝʥʠʝ Ŭ - ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦʩʪʠ. 

     ʏʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘ-

ʣʳ, ʛʨʘʥʠʮʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʩʣʦʚʠʷ P(ɗ<ɗ2)=1-Ŭ 

ʠʣʠ P(ɗ1<ɗ)=1-Ŭ. 

     ʕʪʠ ʠʥʪʝʨʚʘʣʳ ʥʘʟʳʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʣʝʚʦʩʪʦʨʦʥʥʠ-

ʤʠ ʠ ʧʨʘʚʦʩʪʦʨʦʥʥʠʤʠ ʜʦʚʝʨʠʪʝʣʴʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ. ɺʳʙʦʨ 

ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ 

ʢʦʥʢʨʝʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʆʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʟʥʘʯʝʥʠʷ 1-Ŭ 

ʨʘʚʥʳ 0,90; 0,95; 0,99. ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʠʤ-

ʤʝʪʨʠʯʥʳʝ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʣʠʥʦʡ 2ŭ. ʉʦʦʪʥʦʰʝ-

ʥʠʝ (16.1) ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ 

   P 1  ʠʣʠ P 1 .      (16.2) 

     ɼʣʠʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ: ʯʝʤ 

ʤʝʥʴʰʝ ʜʣʠʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʪʝʤ ʪʦʯʥʝʝ ʦʮʝʥʢʘ. 

ɽʩʣʠ ʞʝ ʜʣʠʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʝʣʠʢʘ, ʪʦ ʦʮʝʥʢʘ 

ʤʘʣʦʧʨʠʛʦʜʥʘ ʜʣʷ ʧʨʘʢʪʠʢʠ. 

     ʀʟ ʩʦʦʪʥʦʰʝʥʠʷ (16.1) ʠʣʠ (16.2) ʠ ʠʟ ʪʦʛʦ, ʯʪʦ ɗ1 ʠ ɗ2 ʚ̫-

ʣʷʶʪʩʷ ʬʫʥʢʮʠʷʤʠ ʚʳʙʦʨʢʠ, ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʠʥʘ ʜʦʚʝʨʠʪʝʣʴʥʦ-

ʛʦ ʠʥʪʝʨʚʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʚʝʣʠʯʠʥʘʤʠ: ʜʦʚʝʨʠʪʝʣʴʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ 1-Ŭ ʠ ʦʙʲʝʤʦʤ ʧ ʚʳʙʦʨʢʠ. 

     ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʣʠʯʠʥʳ ŭ, (1-Ŭ), ʧ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ, ʟʘʜʘ-

ʚʘʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʚʫʤ ʠʟ ʥʠʭ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 
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ʟʥʘʯʝʥʠʝ ʪʨʝʪʴʝʡ. ʇʨʦʮʝʜʫʨʘ ʥʘʭʦʞʜʝʥʠʷ ʛʨʘʥʠʮ ʜʦʚʝʨʠʪʝʣʴ-

ʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʣʷ ʧʘʨʘʤʝʪʨʘ ɗ ʧʦ ʟʘʜʘʥʥʦʡ ʜʦʚʝʨʠʪʝʣʴʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ ʚ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. 

     1. ʀʟ ɻʉ ʩ ʌʈ F(x,ɗ) ʠʟʚʣʝʢʘʝʪʩʷ ʚʳʙʦʨʢʘ ʦʙʲʝʤʦʤ ʧ. ʇʦ 

ʵʪʦʡ ʚʳʙʦʨʢʝ ʤʝʪʦʜʦʤ ʤʦʤʝʥʪʦʚ ʠʣʠ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʥʘʭʦʜʠʪʩʷ ʪʦʯʝʯʥʘʷ ʦʮʝʥʢʘ  ʥʝʠʟʚʝʩʪʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ɗ. 

     2. ʉʦʩʪʘʚʣʷʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʬʫʥʢʮʠʷ ʵʣʝʤʝʥʪʦʚ ʚʳʙʦʨʢʠ - 

ʩʪʘʪʠʩʪʠʢʘ Y( , ), ʩʚʷʟʘʥʥʘʷ ʩ ʧʘʨʘʤʝʪʨʦʤ ɗ, ʪʘʢʘʷ, ʯʪʦ ʝʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ɗ ʠ ʜʨʫʛʠʭ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ. 

     3. ɿʘʜʘʝʪʩʷ ʜʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ (1-Ŭ). 

     4. ɿʥʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʘʪʠʩʪʠʢʠ Y, ʦʧʨʝʜʝʣʷʶʪ ʜʚʘ ʯʠʩʣʘ 

ʫ1 ʠ y2, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʫʩʣʦʚʠʶ  ʈ(y1<Y<y2)=1-Ŭ. 

     5. ɻʨʘʥʠʮʳ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʣʷ ʧʘʨʘʤʝʪʨʘ ɗ ʦʧ-

ʨʝʜʝʣʷʶʪʩʷ ʠʟ ʨʝʰʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ɗ ʥʝʨʘʚʝʥʩʪʚʘ 

                                  y1<Y( , )<y2. 

     ʀʩʧʦʣʴʟʫ ̫ʫʢʘʟʘʥʥʫʶ ʩʭʝʤʫ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʚʝʨʠʪʝʣʴ-

ʥʝr ʠʥʪʝʨʚʘʣ rʧʘʨʘʤʝʪʨʦʚ m ʠ ů ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ. 

16.2. ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠ-

ʜʘʥʠʷ ʉɺ X, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʟʘʢʦʥʫ N(m, ů)  

ʧʨʠ ʠʟʚʝʩʪʥʦʤ ů 

     ʇʫʩʪʴ CB X ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ N(m,ů). ʊʦʛʜʘ  

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʧʘʨʘʤʝʪʨʘ m ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳ-

ʙʦʨʢʠ x1,x2,...,xn ʦʙʲʝʤʦʤ ʧ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʜʠʩʧʝʨʩʠʷ ů
2
 ʠʟ-

ʚʝʩʪʥʘ, ʘ ʜʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʚʥʘ 1-Ŭ, ʠʤʝʝʪ ʚʠʜ 

1 /2 1 /2X / ;   X /n u n u       .         (16.3) 
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ɿʜʝʩʴ u1-Ŭ/2, ʢʚʘʥʪʠʣʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ,  ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ 

1 / 2
2 / 2

1 /2

0

1 / 2 2/ 2 e d 1

u

tu t . 

ɼʣʷ u1-Ŭ/2 ʠʤʝʝʪʩʷ ʪʘʙʣʠʮʘ 

1-Ŭ 0,90 0,95 0,99 0,997 0,999 

u1-Ŭ/2 1,64 1,96 2,58 3,00 3,37 

     ʀʟ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

     1. ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧ ʚʳʙʦʨʢʠ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʜʣʠʥʳ ʜʦʚʝʨʠʪʝʣʥɹʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

     2. ʋʚʝʣʠʯʝʥʠʝ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ (1-Ŭ) ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʜʣʠʥʳ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʪʦ ʝʩʪʴ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʪʦʯʥʦʩʪʠ ŭ. 

     3. ɽʩʣʠ ʟʘʜʘʪʴ ʪʦʯʥʦʩʪʴ ŭ, ʪʦ ʝʩʪʴ ʧʨʝʜʝʣʴʥʫʶ ʧʦʛʨʝʰ-

ʥʦʩʪʴ ʠʥʪʝʨʚʘʣʴʥʦʡ ʦʮʝʥʢʠ, ʧʦ ʬʦʨʤʫʣʝ (2) ʠ ʜʦʚʝʨʠʪʝʣʴʥʫʶ 

ʚʝʨʦʷʪʥʦʩʪʴ 1-Ŭ, ʪʦ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ 
1 /2. n u  ʤʦʞʥʦ 

ʥʘʡʪʠ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʚʳʙʦʨʢʠ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʟʘʜʘʥʥʫʶ ʪʦʯʥʦʩʪʴ: 
2 2

1 /2/n u . 

16.3. ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʄʆ ʉɺ X,  

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʧʨʠ ʥʝʠʟʚʝʩʪʥʦʤ ů 

     ɽʩʣʠ ʛʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 2( , )N m  ʠ  ʥʝʠʟ-

ʚʝʩʪʥʦ, ʪʦ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 1P  

              

0
1 /2, 1n

s
m x t

n
, 0

1 /2, 1n

s
x t

n
,                     (16.4) 
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2 2

2

2 2

1

( 1) ( 1)

( 1) ( 1)

n s n s

n n
, 

ʛʜʝ 2

0

1
( )

1
is x x

n
,  

1 /2, 1nt
2 ( 1)n  ï ʢʚʘʥʪʠʣʴ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʉʪʴʶʜʝʥʪʘ (ʇʠʨʩʦʥʘ) ʩ ( 1)n  ʩʪʝʧʝʥʴʶ ʩʚʦʙʦʜʳ 

ʫʨʦʚʥʷ , nï ʦʙʲʝʤ ʚʳʙʦʨʢʠ . 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʚʘʥʪʠʣʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉʪʴʶʜʝʥʪʘ tp 

ʠʤʝʝʪʩʷ ʪʘʙʣʠʮʘ. ʇʨʠʚʝʜʝʤ ʝʝ ʜʣʷ ʜʚʫʭ ʟʥʘʯʝʥʠʡ ʜʦʚʝʨʠʪʝʣʴ-

ʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ. 

1-Ŭ          

n 
5 10 20 30 Ð 

0,95 2,571 2,228 2,086 2,042 1,960 

0,99 4,032 3,169 2,845 2,750 2,576 

16.4. ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ů
2
 ʉɺ X, 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ 

      ʇʫʩʪʴ ʉɺ X ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ N(m,ů), ʧʨʠ-

ʯʝʤ m ʠ ů ʥʝʠʟʚʝʩʪʥʳ. ʊʦʛʜʘ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʧʘ-

ʨʘʤʝʪʨʘ ů
2
 ʧʦ ʚʳʙʦʨʢʝ ʭ1ʭ2,..,xn ʦʙʲʝʤʦʤ ʧ ʩ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝ-

ʨʦʷʪʥʦʩʪʴʶ 1-Ŭ ʠʤʝʝʪ ʚʠʜ 

                           

2 2

0 0

2 2

1 /2, 1 /2, 1

1 1
;   .

n n

n s n s

 

                   (16.5) 

     ɼʣʷ ʢʚʘʥʪʠʣʝʡ 
2

, 1p n  ʠʤʝʶʪʩʷ ʪʘʙʣʠʮʳ. 

     ɿʘʤʝʯʘʥʠʝ. ʊʘʢ ʢʘʢ ʧʨʠ ʧŸÐ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 2

n
 ʧʨʠʙʣʠʞʘ-

ʝʪʩʷ ʢ ʥʦʨʤʘʣʴʥʦʤʫ, ʪʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʚʳ-

ʙʦʨʢʠ (ʧÓ50) ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫ-

ʣʝ 

0 0

1 / 2 1 / 21 / 2 1 / 2

s s

u n u n
, 
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ʛʜʝ u1-Ŭ/2 ʢʚʘʥʪʠʣʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 1-Ŭ. 

     ʇʨʠʤʝʨ 16.1. ʀʟʤʝʨʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʟʠʩʪʦʨʘ ʜʘʣʠ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʚ ʦʤʘʭ): 
1 592x , 

2 595x , 
3 594x , 

4 592x , 
5 593x , 

6 597x , 
8 589x , 

9 590x . ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ ʠʤʝʶʪ ʥʦʨʤʘʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʦʪʩʫʪʩʪʚʫʝʪ. ʇʦʩʪʨʦʠʪʴ ʜʦʚʝʨʠʪʝʣʴ-

ʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʠʩʪʠʥʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʟʠʩʪʦʨʘ ʩ ʥʘ-

ʜʝʞʥʦʩʪʴʶ 0,99 ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ: ʘ) ʜʠʩʧʝʨʩʠʷ ʦʰʠʙʢʠ ʠʟʤʝ-

ʨʝʥʠʷ ʠʟʚʝʩʪʥʘ ʠ ʨʘʚʥʘ 4; ʙ) ʜʠʩʧʝʨʩʠʷ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ ʥʝ-

ʠʟʚʝʩʪʥʘ. 

     ʈʝʰʝʥʠʝ. ɺ ʜʘʥʥʦʡ ʩʝʨʠʠ ʠʟ ʜʝʚʷʪʠ ʥʘʙʣʶʜʝʥʠʡ 

592 595 590
593

9
X . 

ɽʩʣʠ ʜʠʩʧʝʨʩʠʷ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ ʠʟʚʝʩʪʥʘ, ʪʦ ʤʦʞʥʦ ʚʦʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ (16.3). ɼʣʷ ʵʪʦʛʦ ʠʟ ʪʘʙʣʠʮʳ ʬʫʥʢʮʠʠ 

ʃʘʧʣʘʩʘ (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ) ʥʘʭʦʜʠʤ, ʯʪʦ 2 2,58 0,99, ʪ.ʝ. 

ʫʨʦʚʥʶ ʥʘʜʝʞʥʦʩʪʠ 0,99 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʝ 2,58t . ʊʦ-

ʛʜʘ ʧʦ ʬʦʨʤʫʣʝ (16.3) 

2 2
593 2,58 593 2,58

9 9
M X  

ʠʣʠ 591,28 594,72M X  ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,99. 

     ɺ ʩʣʫʯʘʝ ʥʝʠʟʚʝʩʪʥʦʡ ʜʠʩʧʝʨʩʠʠ ʝʝ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʥʘ ʦʩʥʦ-

ʚʝ ʪʝʭ ʞʝ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ: 
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2 2 2

2 2
592 593 595 593 590 593

6,5
8

s ,

6,5 2,55s .ʇʦ ʪʘʙʣʠʮʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉʪʴʶʜʝʥʪʘ (ʩʤ. 

ʧʨʠʣʦʞʝʥʠʝ, ʪʘʙʣ. 3) ʜʣʷ 1 9 1 8n  ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʠ 

ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 0,99 ʥʘʭʦʜʠʤ 3,355t . ʊʦʛʜʘ ʧʦ 

ʬʦʨʤʫʣʝ (16.4) 

2,55 2,55
593 3,355 593 3,355

9 9
M X  

ʠʣʠ 590,15 595,85M X  ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,99. 

     ʇʨʠʤʝʨ 16.2. ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʝ ʜʘʥ-

ʥʳʝ ʠʟʤʝʨʝʥʠʡ ʨʦʩʪʘ ʫ 50 ʥʘʫʛʘʜ ʚʳʙʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ: 

ʈʦʩʪ 166 ï 

170 

170 ï 

174 

174 ï 

178 

178 ï 

182 

182 ï 

186 

186 ï 

190 

ʏʠʩʣʦ 

ʉʪʫʜʝʥʪʦʚ 

3 7 15 13 11 1 

ʆʮʝʥʠʪʴ ʩʨʝʜʥʠʡ ʨʦʩʪ ʠ ʜʠʩʧʝʨʩʠʶ ʨʦʩʪʘ ʩʪʫʜʝʥʪʦʚ. ʇʦʩʪʨʦ-

ʠʪʴ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʩʨʝʜʥʝʛʦ ʨʦʩʪʘ ʩʪʫʜʝʥʪʦʚ ʩ 

ʥʘʜʝʞʥʦʩʪʴʶ 0,9. 

     ʈʝʰʝʥʠʝ. ʊʘʢ ʢʘʢ ʜʘʥʥʳʝ ʩʛʨʫʧʧʠʨʦʚʘʥʳ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ ʤʦʞʥʦ ʚʟʷʪʴ ʩʝʨʝʜʠʥʫ ʵʪʦʛʦ 

ʠʥʪʝʨʚʘʣʘ. ʊʦʛʜʘ 

ú
k k

k

X n

M X X
n

 

168 3 172 7 176 15 180 13 184 11 188 1
178

50
, 
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2

2

ú

1

k k

k

X X n

D X s
n

 

2 2 2
168 178 3 172 178 7 188 178 1

23,76
49

, 

ʊʘʢ ʢʘʢ 2 1,65 0,9, ʪʦ ʧʦ ʬʦʨʤʫʣʝ (16.4) ʠʤʝʝʤ 

23,67 23,76
178 1,65 178 1,65

50 50
M X  

ʠʣʠ 176,86 179,14M X  ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,9.Ʒ 

     ʇʨʠʤʝʨ 16.3. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʚʷʪʠ ʠʟʤʝʨʝʥʠʡ ʝʤʢʦʩʪʠ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʦʣʫʯʝʥʘ ʦʮʝʥʢʘ 20X  ʤʢʌ. ʉʨʝʜʥʝʢʚʘʜʨʘʪʠ-

ʯʝʩʢʘʷ ʦʰʠʙʢʘ ʠʟʤʝʨʝʥʠʷ ʠʟʚʝʩʪʥʘ ʠ ʨʘʚʥʘ 0,04 ʤʢʌ. ʇʦʩʪʨʦ-

ʠʪʴ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʝʤʢʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʩ ʥʘ-

ʜʝʞʥʦʩʪʴʶ 0,95. 

     ʈʝʰʝʥʠʝ. ɺ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ ʠʤʝʶʪ 

ʥʦʨʤʘʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʬʦʨʤʫʣʦʡ (16.3). ʊʘʢ ʢʘʢ 2 1,96 0,95, ʪʦ 

0,04 0,04
20 1,96 20 1,96

3 3
M X  

ʠʣʠ 19,974 20,026M X  ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95. 

 

ʚʝʨʦʷʪʥʦʩʪʠ 1-Ŭ. 
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ʇʨʠʤʝʨʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

16.1. ʉʪʨʝʣʦʢ 20 ʨʘʟ ʧʦʧʘʣ ʚ ʮʝʣʴ ʧʨʠ 100 ʚʳʩʪʨʝʣʘʭ. ʇʦʩʪʨʦ-

ʠʪʴ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʚ 

ʮʝʣʴ ʧʨʠ ʦʜʥʦʤ ʚʳʩʪʨʝʣʝ ʜʣʷ ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ 0,90. 

16.2. ɼʣʷ ʧʨʦʚʝʨʢʠ ʚʩʭʦʞʝʩʪʠ ʧʦʩʝʷʣʠ 900 ʩʝʤʷʥ. ʀʟ ʥʠʭ ʧʨʦ-

ʨʦʩʣʦ 810. ʇʦʩʪʨʦʡʪʝ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʜʦʣʠ ʚʩʭʦ-

ʞʠʭ ʩʝʤʷʥ ʩ ʥʘʜʝʞʥʦʩʪʴʶ 0,95. 

16.3. ɼʣʷ ʠʟʫʯʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ ʙʳʣʦ ʦʧʨʦʰʝʥʦ 

ʥʘʫʛʘʜ 1600 ʞʠʪʝʣʝʡ ʥʘʰʝʛʦ ʛʦʨʦʜʘ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʤʵʨʘ ʛʦʨʦʜʘ 

ʦʜʦʙʨʠʣʠ 1200 ʠʟ ʥʠʭ. ʇʦʩʪʨʦʡʪʝ ʩ ʥʘʜʝʞʥʦʩʪʴʶ 0,95 ʜʦʚʝʨʠ-

ʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʜʦʣʠ ʞʠʪʝʣʝʡ ʥʘʰʝʛʦ ʛʦʨʦʜʘ, ʦʜʦʙʨʷʶ-

ʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʵʨʘ. 

16.4. ʇʦ ʜʘʥʥʳʤ 16 ʥʘʙʣʶʜʝʥʠʡ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘʡʜʝʥʳ ʝʝ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ 

15,6x  ʠ ʦʮʝʥʢʘ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 

0,06s . ʇʦʩʪʨʦʠʪʴ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʨʠ ʫʨʦʚʥʝ ʥʘʜʝʞ-

ʥʦʩʪʠ 0,95. 

16.5. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 10 ʠʟʤʝʨʝʥʠʡ ʥʝʢʦʪʦʨʦʡ ʬʠʟʠʯʝʩʢʦʡ ʚʝ-

ʣʠʯʠʥʳ ʥʘʡʜʝʥʳ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝ-

ʥʠʡ 8,4x  ʠ ʦʮʝʥʢʘ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 

0,06s . ʉʯʠʪʘʷ, ʯʪʦ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʡ ʠʤʝʶʪ ʥʦʨʤʘʣʴʥʳʡ 

ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʥʘʡʜʠʪʝ ʠʥʪʝʨʚʘʣʴʥʫʶ ʦʮʝʥʢʫ ʜʣʷ ʠʟʤʝ-

ʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95. 

16.6. ʀʟ ʙʦʣʴʰʦʡ ʧʘʨʪʠʠ ʦʜʥʦʪʠʧʥʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʥʘʫʛʘʜ 

ʦʪʦʙʨʘʣʠ ʠ ʧʨʦʚʝʨʠʣʠ 100 ʰʪʫʢ. ʋ 36 ʠʟ ʥʠʭ ʦʢʘʟʘʣʩʷ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʤʝʥʴʰʝ ʩʪʘʥʜʘʨʪʥʦʛʦ. ʇʦʩʪʨʦʡʪʝ 95%-ʡ ʜʦʚʝ-

ʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʜʦʣʠ ʪʨʘʥʟʠʩʪʦʨʦʚ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʩʠʣʝʥʠʷ ʚʦ ʚʩʝʡ ʧʘʨʪʠʠ. 
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ʆʪʚʝʪʳ: 

16.1.(0,134;0,266); 16.2.(0,88;0,92); 16.3.ʆʪ 73% ʜʦ 77%; 

16.4.(15,385;15,815);16.5.(8,383;8,437); 16.6.(0,26;0,45). 

ɿʘʥʷʪʠʝ ˉ 17. ʇʨʦʚʝʨʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ 

     ʉʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʛʠʧʦʪʝʟʘʤʠ ʥʘʟʳʚʘʶʪ ʣʶʙʳʝ ʧʨʝʜʣʦ-

ʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʘʨʘʤʝʪʨʦʚ (ʪʘʢʠʝ ʛʠʧʦʪʝʟʳ ʥʘʟʳʚʘʶʪ ʧʘ-

ʨʘʤʝʪʨʠʯʝʩʢʠʤʠ) ʠʣʠ ʚʠʜʘ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ. 

     ʅʘʨʷʜʫ ʩ ʚʳʜʚʠʥʫʪʦʡ ʛʠʧʦʪʝʟʦʡ ʦʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʦʜ-

ʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ (ʢʦʥʢʫʨʠʨʫʶʱʠʭ) ʛʠʧʦʪʝʟ.  

ɽʩʣʠ ʚʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ ʙʫʜʝʪ ʦʪʚʝʨʛʥʫʪʘ, ʪʦ ʝʝ ʤʝʩʪʦ ʟʘʥʠ-

ʤʘʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ. 

     ʆʩʥʦʚʥʫʶ (ʚʳʜʚʠʥʫʪʫʶ) ʛʠʧʦʪʝʟʫ ʥʘʟʳʚʘʶʪ ʥʫʣʝʚʦʡ ʠ ʦʙʦ-

ʟʥʘʯʘʶʪ ʯʝʨʝʟ ʅ0. 

     ɸʣʴʪʝʨʥʘʪʠʚʥʫʶ ʛʠʧʦʪʝʟʫ ʦʙʦʟʥʘʯʘʶʪ ʯʝʨʝʟ H . 

     ɺʳʙʦʨ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʛʠʧʦʪʝʟʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʢʨʝʪʥʦʡ 

ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʟʘʜʘʯʠ. 

     ʇʨʠʤʝʨ 17.1. ɺ ʪʝʦʨʠʠ ʥʘʜʝʞʥʦʩʪʠ ʜʣʷ ʤʥʦʛʠʭ ʢʣʘʩʩʦʚ ʠʟ-

ʜʝʣʠʡ ʫʩʪʘʥʦʚʣʝʥ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪʢʘʟʦʚ: ʝʩʣʠ ʍ ï 

ʚʨʝʤʷ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʠʟʜʝʣʠʷ, ʪʦ 
/P X e ,    0x Tx x , 

ʛʜʝ ʊ ï ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʠʟʜʝʣʠʷ. ɼʦʧʫʩʪʠʤ, 

ʯʪʦ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟ-

ʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʩ ʥʘʜʝʞʥʦʩʪʴʶ 1-Ŭ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʊ0. 

0 /

0P X 1 e 1
T T

T   ʠʣʠ  0
11

ln
1

T
T T . 

ʊʦʛʜʘ 
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/

0 1H F 1 e ,   x Tx T T . 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʘ 

/

1H F 1 e ,   x Tx T T . 

 ɿʘʜʘʯʘ ʧʨʦʚʝʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʳ 
0H  ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ  ʩʪʘʚʠʪʩʷ ʪʘʢ: 

ʥʘʡʪʠ ʧʨʘʚʠʣʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʦ ʚʳʙʦʨʢʝ  ʦʙʦʩʥʦʚʘʥʥʦ ʨʝʰʠʪʴ 

ʚʦʧʨʦʩ ʦ ʧʨʠʥʷʪʠʠ ʠʣʠ ʦʪʢʣʦʥʝʥʠʠ ʛʠʧʦʪʝʟʳ 
0H .  

     ʕʪʦ ʧʨʘʚʠʣʦ ʥʘʟʳʚʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʠʣʠ 

ʧʨʦʩʪʦ ʢʨʠʪʝʨʠʝʤ ʂ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ. 

     ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʚʳʙʠʨʘʶʪ ʢʨʠʪʝʨʠʡ ʧʨʦʚʝʨʢʠ ʂ, 

ʪ.ʝ. ʥʝʢʦʪʦʨʫʶ ʬʫʥʢʮʠʶ (ʩʪʘʪʠʩʪʠʢʫ) ʦʪ ʚʳʙʦʨʢʠ  

                                             1( , )nz z x x                          (17.1),  

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʪʘʢ ʢʘʢ ʚʩʝ 
ix  ʝʩʪʴ 

ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʵʪʦʡ ʬʫʥʢʮʠʠ 

ʠʟʚʝʩʪʥʳ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ 
1 0( )f z H  ʠ 

2( )af z H , ʛʜʝ 
aH ï ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʘ. ɿʘʜʘʜʠʤ ʫʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ (0,1; 0,05; 0,01). ʕʪʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʘʢʦʚʘ, ʯʪʦ 

ʩʦʙʳʪʠʷʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʩ ʪʘʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚ ʜʘʥʥʦʡ 

ʩʠʪʫʘʮʠʠ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. 

     ʂʨʠʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʴʶ G  ʥʘʟʳʚʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʯʝ-

ʥʠʡ ʢʨʠʪʝʨʠʷ z, ʧʨʠ ʢʦʪʦʨʦʡ ʛʠʧʦʪʝʟʫ 
0H  ʦʪʚʝʨʛʘʶʪ. 

ʆʙʣʘʩʪʴ G  ʥʘʭʦʜʷʪ ʠʟ ʫʩʣʦʚʠʷ 

0P z G H
1 0

G

f z H dz    (17.2) 

ʆʪʤʝʪʠʤ, ʯʪʦ ʫʩʣʦʚʠʝʤ (17.2) ʦʙʣʘʩʪʴ G  ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʜ-

ʥʦʟʥʘʯʥʦ. 
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     ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʧʨʦʚʝʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠʧʦʪʝʟʳ ʩʦ-

ʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʧʦ ʚʳʙʦʨʢʝ  ʠ ʬʦʨʤʫʣʝ (17.1) ʩʯʠʪʘʶʪ ʚʝ-

ʣʠʯʠʥʫ 
ʥʘʙʣ.z z  

ɽʩʣʠ 
ʥʘʙʣ.z G, ʪʦ 0H  ʦʪʚʝʨʛʘʶʪ ʚ ʧʦʣʴʟʫ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʛʠ-

ʧʦʪʝʟʳ 
aH . ɽʩʣʠ ʞʝ ʥʘʙʣ.z G, ʪʦ ʦʩʥʦʚʘʥʠʡ ʦʪʚʝʨʛʥʫʪʴ 0H  

ʥʝʪ, ʪʘʢ ʢʘʢ ʚʳʙʦʨʦʯʥʳʝ ʜʘʥʥʳʝ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʛʠʧʦʪʝʟʝ 
0H . 

ʏʠʩʣʦ ar P z G H
2 a

G

f z H dz ʥʘʟʳʚʘʶʪ ʤʦʱʥʦʩʪʴʶ 

ʢʨʠʪʝʨʠʷ. 

1 ar P z G H     (17.3) 

ʇʨʠ ʧʨʠʥʷʪʠʠ ʠʣʠ ʦʪʢʣʦʥʝʥʠʠ ʛʠʧʦʪʝʟʳ 
0H  ʚʦʟʤʦʞʥʳ ʦʰʠʙ-

ʢʠ ʜʚʦʷʢʦʛʦ ʨʦʜʘ: 1) ʦʰʠʙʢʘ ʧʝʨʚʦʛʦ ʨʦʜʘ ï 
0H  ʦʪʚʝʨʛʘʶʪ, ʘ 

ʦʥʘ ʚʝʨʥʘ.  

ɺʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ 1 ʨʦʜʘ  0P z G H ; 

2) ʦʰʠʙʢʘ ʚʪʦʨʦʛʦ ʨʦʜʘ ï 
0H  ʧʨʠʥʠʤʘʶʪ, ʘ ʦʥʘ ʥʝ ʚʝʨʥʘ.  

ɺʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʚʪʦʨʦʛʦ ʨʦʜʘ  aP z G H . 

ʀʟ ʬʦʨʤʫʣʳ (17.3) ʚʠʜʥʦ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʤʦʱʥʦʩʪʴ r, ʪʝʤ 

ʤʝʥʴʰʝ ʦʰʠʙʢʘ 2 ʨʦʜʘ. ʆʙʳʯʥʦ ʧʦʩʪʫʧʘʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ: ʬʠʢʩʠʨʫʶʪ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ , ʪ.ʝ. ʬʠʢʩʠʨʫʶʪ ʧʨʠ-

ʝʤʣʝʤʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ 1 ʨʦʜʘ, ʘ ʟʘʪʝʤ ʠʱʫʪ ʢʨʠʪʝʨʠʡ 

z  ʩ ʥʘʠʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʴʶ, ʪʦ ʝʩʪʴ ʩ ʥʘʠʤʝʥʴʰʝʡ ʦʰʠʙʢʦʡ 2 

ʨʦʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʨʢʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʛʠ-

ʧʦʪʝʟʳ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪʘ ʥʘ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1) ʬʦʨʤʫʣʠʨʫʝʤ ʛʠʧʦʪʝʟʳ 
0H  ʠ 

aH ; 

2) ʥʘʟʥʘʯʘʝʤ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ; 
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3) ʚʳʙʠʨʘʝʤ ʩʪʘʪʠʩʪʠʢʫ z  (17.1) ʜʣʷ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ 
0H ; 

4) ʥʘʭʦʜʠʤ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 1 0f z H  ʠ 2 af z H ; 

5) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʠʧʦʪʝʟʳ 
aH  ʥʘʭʦʜʠʤ ʢʨʠʪʠʯʝʩʢʫʶ ʦʙ-

ʣʘʩʪʴ G ; 

6) ʧʦ ʚʳʙʦʨʢʝ  ʚʳʯʠʩʣʷʝʤ 
ʥʘʙʣ. 1 2( , , , )nz z x x x ; 

7) ʧʨʠʥʠʤʘʝʤ ʨʝʰʝʥʠʝ: ʝʩʣʠ 
ʥʘʙʣ.z G, ʛʠʧʦʪʝʟʫ 0H  ʦʩʪʘʚʣʷ-

ʝʤ. ɽʩʣʠ 
ʥʘʙʣ.z G, ʛʠʧʦʪʝʟʫ 0H  ʦʪʢʣʦʥʷʝʤ ʚ ʧʦʣʴʟʫ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʦʡ 
aH . 

     ʄʦʜʝʣʴ 1. ʇʫʩʪʴ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʛʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 
2( , )N m ,  ï ʠʟʚʝʩʪʥʦ. ʊʨʝʙʫʝʪʩʷ ʧʦ ʚʳʙʦʨʢʝ  ʠ ʫʨʦʚʥʶ 

ʟʥʘʯʠʤʦʩʪʠ  ʧʨʦʚʝʨʠʪʴ ʥʫʣʝʚʫʶ ʛʠʧʦʪʝʟʫ 
0H :

0m m . 

     ʈʝʰʝʥʠʝ. ɼʣʷ ʵʪʦʡ ʤʦʜʝʣʠ ʩʪʘʪʠʩʪʠʢʘ 0x m
z , ʛʜʝ 

1
ix x

n
. 

ʊʦʛʜʘ ʜʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʛʠʧʦʪʝʟʳ 

0:aH m m  ʢʨʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ 1G z u , 

0:aH m m   G z u , 

0:aH m m  2G z u  . 

ɼʣʷ ʧʨʦʩʪʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʛʠʧʦʪʝʟʳ 

1:aH m m, 
1 0m m  ʤʦʥɦʦʩʪʴ 0 1m m

r F u n ; 

ɼʣʷ ʛʠʧʦʪʝʟʳ 
1:aH m m 

1 0m m , 
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1 0

11
x

a a
r F u n . 

ɿʜʝʩʴ 
2 21

( )
2

x

tF x e dt, u  ï ʢʚʘʥʪʠʣʴ ʫʨʦʚʥʷ  ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ (0,1)N . 

      ʄʦʜʝʣʴ 2. ʇʫʩʪʴ ʛʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 2( , )N m , 

ʥʦ ʦʙʘ ʧʘʨʘʤʝʪʨʘ ʥʝʠʟʚʝʩʪʥʳ. ʇʦ ʚʳʙʦʨʢʝ  ʥʘʡʜʝʤ ʪʦʯʝʯʥʳʝ 

ʦʮʝʥʢʠ  

1
ix x

n
  ʠ   2

0

1

( 1)
s

n

2

1

n

i

i

x x  

ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ.  

ʇʦ ʫʨʦʚʥʶ ʟʥʘʯʠʤʦʩʪʠ  ʧʨʦʚʝʨʠʪʴ ʥʫʣʝʚʫʶ ʛʠʧʦʪʝʟʫ 

0 :H 0m m : 

     ʈʝʰʝʥʠʝ. ɼʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʛʠʧʦʪʝʟ 
0:aH m m  ʢʨʠ-

ʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ 1 ( 1)G z t n . 

0:aH m m   ( 1)G z t n . 

0:aH m m  2( 1)G z t n  , 

ʛʜʝ 0

0

x m
z n

s
,     ( 1)t n  ï ʢʚʘʥʪʠʣʴ ʫʨʦʚʥʷ  ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʉʪʴʶʜʝʥʪʘ ʩ ( 1)n  ʩʪʝʧʝʥʴʶ ʩʚʦʙʦʜʳ. 

ɼʣʷ 
1:aH m m,   

1 0m m  ʤʦʱʥʦʩʪʴ   

                              

0 1

1n

m m
r T t n

s
,  

ʛʜʝ 
1( )nT t ï ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉʪʴʶʜʝʥʪʘ ʩ ( 1)n  ʩʪʝʧʝ-

ʥʴʶ ʩʚʦʙʦʜʳ. 
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     ʄʦʜʝʣʴ 3. ʇʫʩʪʴ ʠʤʝʝʤ ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ ʚʳʙʦʨʢʠ 

1 2, ,... nx x x  ʠ 
1 my y   ʦʙʲʝʤʦʤ nʠ mʠʟ ʥʦʨʤʘʣʴʥʳʭ ʛʝʥʝʨʘʣʴ-

ʥr ʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ 2

1 1( , )N m  ʠ 2

2 2( , )N m . ʇʨʝʜʧʦʣʦ-

ʞʠʤ, ʯʪʦ 
1
 ʠ 

2
 ʠʟʚʝʩʪʥʳ. ʊʨʝʙʫʝʪʩʷ  ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 

 ʧʨʦʚʝʨʠʪʴ ʛʠʧʦʪʝʟʫ 
0H :

x ym m : 

      ʈʝʰʝʥʠʝ. ɼʣʷ ʵʪʦʡ ʤʦʜʝʣʠ ʩʪʘʪʠʩʪʠʢʘ 
2 2

1 2

x y
z

n m

,  

ʛʜʝ 
1

ix x
n

,  
1

iy y
m

. 

ɼʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʛʠʧʦʪʝʟ 
1 2:aH m m  ʦʙʣʘʩʪʴ 

1G z u , 
1 2:aH m m  ʦʙʣʘʩʪʴ 2G z u , 

1 2:aH m m  G z u , ʛʜʝ u  ʢʚʘʥʪʠʣʴ ʫʨʦʚʥʷ ʩʣʫʯʘʡ-

ʥʦʡ ʚʝʣʠʯʠʥʳ (0,1)N . 

     ʇʨʠʤʝʨ 17.2. ʇʦ ʧʘʩʧʦʨʪʥʳʤ ʜʘʥʥʳʤ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʜʚʠ-

ʛʘʪʝʣʷ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ 100 ʢʤ ʧʨʦʙʝʛʘ ʩʦʩʪʘʚʣʷʝʪ 10 ʣ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʧʦʩʣʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʚʠʛʘʪʝʣʷ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ʫʤʝʥʴʰʠʪʩʷ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʩʧʳʪʘʥʠʷ 25 ʩʣʫ-

ʯʘʡʥʦ ʦʪʦʙʨʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʤ ʜʚʠʛʘ-

ʪʝʣʝʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʚʳʙʦʨʦʯʥʘʷ ʩʨʝʜʥʷʷ ʨʘʩʭʦ-

ʜʦʚ ʪʦʧʣʠʚʘ ʥʘ 100 ʢʤ ʧʨʦʙʝʛʘ ʩʦʩʪʘʚʠʣʘ 9,3x  ʣ. ʇʨʝʜʧʦʣʘ-

ʛʘʷ, ʯʪʦ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʝʩʪʴ ʥʦʨʤʘʣʴʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʩ 

2,  ʧʨʦʚʝʨʠʪʴ ʛʠʧʦʪʝʟʫ 
0H  ʫʪʚʝʨʞʜʘʶʱʫʶ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʜʚʠʛʘʪʝʣʷ ʥʝ ʧʦʚʣʠʷʝʪ ʥʘ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʨʠ 

ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05. 
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      ʈʝʰʝʥʠʝ. ɼʘʥʦ: 9,3x , 2 , 25n , 0,05, 

0 0: 10H a , 
0 : 10H a . 

     ɺʳʯʠʩʣʠʤ ʩʪʘʪʠʩʪʠʢʫ  

                   0

ʥʘʙʣ.

x a
z n

9,3 10
25 1,75

2
. 

ʆʙʣʘʩʪʴ { }G z u , ʛʜʝ u  ʢʚʘʥʪʠʣʴ ʫʨʦʚʥʷ  ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ (0,1)N . ʀʤʝʝʤ 
0,05 0,95 1,65u u , ʪ.ʝ. 

1,65G z . ʊʘʢ ʢʘʢ 
ʥʘʙʣ.z G 

1,75 1,65, ʪʦ ʛʠʧʦʪʝʟʫ 
0H  ʦʪʚʝʨʛʘʝʤ ʚ ʧʦʣʴʟʫ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʦʡ. ʊʦ ʝʩʪʴ ʠʟ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʜʚʠʛʘʪʝʣʷ ʧʨʠʚʝʣʘ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. 

     ɿʘʤʝʯʘʥʠʝ. ʇʫʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʟʘʜʘʯʠ 
1: 9aH a . ɺʳʯʠʩʣʠʤ 

ʤʦʱʥʦʩʪʴ ʢʨʠʪʝʨʠʷ r, ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʚʪʦʨʦʛʦ ʨʦʜʘ 

1 r, ʠ ʦʪʚʝʪʠʤ ʥʘ ʚʦʧʨʦʩ, ʢʘʢʦʡ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʚʳ-

ʙʦʨʢʠ ʥʫʞʥʦ ʚʟʷʪʴ, ʯʪʦʙʳ 0,05. 

ʀʤʝʝʤ 

0 1a a
r F u n

10 9
1,65 25

2
F (0,85)F

0,802. 

1 0,198r , ʛʜʝ 
2 21

( )
2

x

tF x e dt. 

0,05 1 0,95r . 

ʈʝʰʠʤ ʫʨʘʚʥʝʥʠʝ 0 10,95
a a

F u n , 
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0 1a a
u n

0,95 1,65u ,    
10 9

1,65 1,65
2

n    

6,6n , 44n . 

     ʇʨʠʤʝʨ 17.3. ʀʟ ʧʨʦʜʫʢʮʠʠ ʜʚʫʭ ʩʪʘʥʢʦʚ-ʘʚʪʦʤʘʪʦʚ, ʚʳ-

ʧʫʩʢʘʶʱʠʭ ʦʜʥʦʪʠʧʥʳʝ ʠʟʜʝʣʠʷ, ʚʟʷʪʳ ʚʳʙʦʨʢʠ ʦʙʲʝʤʦʚ 

1 15n  ʠ 
2 18n . ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʙʦʨʦʢ ʥʘʡʜʝʥʳ 

1 32x ʤʤ, 
2 35x ʤʤ. ɼʠʩʧʝʨʩʠʠ ʛʝʥʝʨʘʣʴʥʳʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ 

ʠʟʚʝʩʪʥʳ 2

1 1,5, 2

2 2,1. ɺ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʥʦʨʤʘʣʴʥʦʤ 

ʟʘʢʦʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ 

ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05 ʧʨʦʚʝʨʠʪʴ ʛʠʧʦʪʝʟʫ 

0 1 2:H m m  ʧʨʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʛʠʧʦʪʝʟʝ 
1 2:aH m m . 

     ʈʝʰʝʥʠʝ. ʋ ʥʘʩ 
1 15n , 

2 18n , 
1 32x , 

2 35x , 2

1 1,5, 

2

2 2,1, 0,05. 

ʉʪʘʪʠʩʪʠʢʘ 1 2

2 2

1 2

1 2

x x
u

n n

. ʥʘʙʣ.

32 35

1,5 2,1

15 18

u
3

0,1 0,117  

3

0,465
6,45. 

ʂʨʠʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ G  ʜʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʛʠʧʦʪʝʟʳ 

1 2:aH m m  ʠʤʝʝʪ ʚʠʜ  

2G u u . 

2 0,025 0,975 1,96u u u , 1,96G u . 

ʊ.ʢ. 
ʥʘʙʣ.u G (6,45 1,96, ʪʦ ʦʪʢʣʦʥʷʝʤ ʛʠʧʦʪʝʟʫ 

0H  ʚ ʧʦʣʴ-

ʟʫ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ 
aH . 

      ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 
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17.1. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 230 ʟʘʤʝʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʝ 

ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ 48x  ʩʝʢ. ʇʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʚʨʝʤʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʝʩʪʴ ʥʦʨʤʘʣʴʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʩ 1 

ʩʝʢ., ʥʝʦʙʭʦʜʠʤʦ: 

1) ʧʨʦʚʝʨʠʪʴ ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05 ʛʠʧʦʪʝʟʫ 
0H : 

50m  ʩʝʢ. ʧʨʦʪʠʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʛʠʧʦʪʝʟʳ 
aH : 45m  ʩʝʢ.   

2) ʚʳʯʠʩʣʠʪʴ ʤʦʱʥʦʩʪʴ ʢʨʠʪʝʨʠʷ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʚʪʦ-

ʨʦʛʦ ʨʦʜʘ; 

3) ʧʨʦʚʝʨʠʪʴ ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05 ʛʠʧʦʪʝʟʫ 
0H : 

50m  ʩʝʢ. ʧʨʦʪʠʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʛʠʧʦʪʝʟʳ 
aH : 50m  ʩʝʢ. 

17.2. ʇʦ ʜʘʥʥʳʤ 170 ʨʝʡʩʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʤʘʰʠ-

ʥʘ ʟʘʪʨʘʯʠʚʘʝʪ ʥʘ ʧʦʝʟʜʢʫ ʜʦ ʭʣʝʙʦʧʨʠʝʤʥʦʛʦ ʧʫʥʢʪʘ 73x  

ʤʠʥ. ɼʦʧʫʩʪʠʚ, ʯʪʦ ʚʨʝʤʷ ʧʦʝʟʜʢʠ ʝʩʪʴ ʥʦʨʤʘʣʴʥʘʷ ʩʣʫʯʘʡʥʘʷ 

ʚʝʣʠʯʠʥʘ ʥʘ ʫʨʦʚʥʷʭ ʟʥʘʯʠʤʦʩʪʠ 0,05 ʠ 
1 0,1 ʧʨʦʚʝ-

ʨʠʪʴ ʛʠʧʦʪʝʟʫ 
0H : 75a  ʤʠʥ.; ʧʨʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʛʠʧʦʪʝʟʝ 

aH : 72a  ʤʠʥ. 

1) ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ 1 ʤʠʥ.; 

2) ʝʩʣʠ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

1s ʤʠʥ.; 

3) ʜʣʷ ʫʩʣʦʚʠʡ 1) ʠ 2) ʚʳʯʠʩʣʠʪʴ ʤʦʱʥʦʩʪʴ ʢʨʠʪʝʨʠʷ. 

17.3. ʀʟ ʧʨʦʜʫʢʮʠʠ ʜʚʫʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʣʠʥʠʡ, ʦʙʨʘʙʘʪʳ-

ʚʘʶʱʠʭ ʢʦʨʧʫʩʘ ʚʝʥʪʠʣʝʡ ʦʜʥʦʛʦ ʪʠʧʦʨʘʟʤʝʨʘ,  ʚʟʷʪʳ ʚʳʙʦʨ-

ʢʠ ʦʙʲʝʤʦʚ 
1 150n   ʠ   

2 90n . ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʙʦʨʦʯʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘʡʜʝʥʦ 
1 182x

 
ʤʤ, 

2 185x ʤʤ. ʇʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʝʩʪʴ ʥʦʨʤʘʣʴ-

ʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʩ ʜʠʩʧʝʨʩʠʷʤʠ 2

1 9 
2ʤʤ, 2

2 15 
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2ʤʤ. ʊʨʝʙʫʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05 ʧʨʦʚʝʨʠʪʴ ʛʠ-

ʧʦʪʝʟʫ 
0 :H 1 2m m : 

1) ʧʨʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʛʠʧʦʪʝʟʝ 
aH : 

1 2m m ; 

2) ʧʨʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʛʠʧʦʪʝʟʝ 
aH : 

1 2m m . 

ɿʘʥʷʪʠʝ ˉ 18. ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʦ ʚʠʜʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ʂʨʠʪʝʨʠʡ  2  

     ʇʫʩʪʴ ʦʩʥʦʚʥʘʷ ʛʠʧʦʪʝʟʘ 
0H  ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʬʫʥʢʮʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ  ʝʩʪʴ ʬʫʥʢʮʠʷ ( )F x , ʟʘ-

ʚʠʩʷʱʘʷ ʦʪ  ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠ-

ʤʝʥʠʤʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʦʚʝʨʢʠ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʷʚʣʷʝʪʩʷ ʢʨʠʪʝ-

ʨʠʡ, ʚʚʝʜʝʥʥʳʡ ʂ.ʇʠʨʩʦʥʦʤ. ɽʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʣʶ-

ʙʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʥʦʛʦʤʝʨʥʳʭ. 

     ʏʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʠʤ ʢʨʠʪʝʨʠʝʤ, ʚʳʙʦʨʦʯʥʳʝ ʜʘʥ-

ʥʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʛʨʫʧʧʠʨʫʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʈʘʟʙʠ-

ʚʘʶʪ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʉɺ X ʥʘ r ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʤʥʦ-

ʞʝʩʪʚ Si ʩ ʧʦʤʦʱʴʶ (r-1) ʯʠʩʝʣ   a0 <a1<a2<é<ar: 

        

 

      
1S       

2S       
3S             é                   1rS            

rS  

  

  0a      1a         2a        3a                     2ra             1ra    ra  

 
     ʆʙʦʟʥʘʯʠʤ: pi=P(ai-1<X<ai)=F(ai)-F(ai-1) - ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘ-

ʜʘʥʠʷ X ʚ ʠʥʪʝʨʚʘʣ 1,i ia a  ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʝʜʣʦʞʝʥʥʘʷ ʛʠ-

ʧʦʪʝʟʘ ʩʧʨʘʚʝʜʣʠʚʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ
1

1
r

i

i

p . ʇʫʩʪʴ ʧi, i=1,...,r - 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚʳʙʦʨʢʠ, ʧʦʧʘʚʰʠʭ ʚ ʠʥʪʝʨʚʘʣ 
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1

i 1

, ,    1
r

i i ia a n . ʊʦʛʜʘ ni/n ʝʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʧʦ-

ʧʘʜʘʥʠʷ ʚʝʣʠʯʠʥʳ X ʚ ʠʥʪʝʨʚʘʣ 1,i i iS a a  ʧʨʠ ʧ ʥʘʙʣʶʜʝ-

ʥʠʷʭ. ʆʯʝʚʠʜʥʦ, ʯʪʦ
1

/ 1
r

i

i

n n . 

     ɼʣʷ ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ ʨʘʟʙʠʝʥʠʷ ʨi ʝʩʪʴ ʧʨʠʨʘʱʝʥʠʝ 

ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʌʈ  F(x)ʥʘ ʠʥʪʝʨʚʘʣʝ Si, ʘ ni/n - ʧʨʠʨʘʱʝʥʠʝ 

ʵʤʧʠʨʠʯʝʩʢʦʡ ʌʈ F*(x)  ʥʘ ʪʦʤ ʞʝ ʠʥʪʝʨʚʘʣʝ Si. ɺ ʢʘʯʝʩʪʚʝ 

ʩʪʘʪʠʩʪʠʢʠ ʧʨʠʥʠʤʘʶʪ ʩʣʝʜʫʶʱʫʶ ʚʝʣʠʯʠʥʫ: 
22

2

1 1

r r
ii

i

i ii i

n npn n
p

p n np
,                     (18.1) 

ʷʚʣʷʶʱʫʶʩʷ ʤʝʨʦʡ ʦʪʢʣʦʥʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʦʡ ʌʈ ʦʪ ʪʝʦʨʝʪʠ-

ʯʝʩʢʦʡ, ʘ ʢʨʠʪʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ ʟʘʜʘʶʪ ʚ ʚʠʜʝ V Z Zk . 

     ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʜʫʨʘ ʧʨʠʤʝʥʝʥʠʷ ʢʨʠʪʝʨʠʷ 2  ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ 
0H  ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

1. ʇʦ ʚʳʙʦʨʢʝ (2) ʥʘʡʜʝʤ ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ( )F x . 

2. ʈʘʟʦʙʴʝʤ ʯʠʩʣʦʚʫʶ ʦʩʴ ʥʘ r  ʧʨʦʤʝʞʫʪʢʦʚ 

0 1, :a a 1 2,a a , 1,r ra a , 

0a , 
ra , 

1 2 1ra a a . 

ɽʩʣʠ ʛʠʧʦʪʝʟʘ 
0H  ʩʧʨʘʚʝʜʣʠʚʘ, ʪʦ i ʤʫ ʧʨʦʤʝʞʫʪʢʫ 1,i ia a  

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 
1( ) ( )i i ip F a F a ,  1i r . 

3. ʇʫʩʪʴ ʠʟ ʚʳʙʦʨʢʠ (17.1) 
in  ʟʥʘʯʝʥʠʡ ʧʦʧʘʜʘʝʪ ʚ i ʳʡ ʧʨʦ-

ʤʝʞʫʪʦʢ 1,i ia a   
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in n . ʊʦʛʜʘ ʦʪʥʦʰʝʥʠʝ 
in n ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʦʪʫ 

ʧʦʧʘʜʘʥʠʷ ʚʳʙʦʨʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʚ i ʳʡ ʠʥʪʝʨʚʘʣ. ɹʣʠʟʦʩʪʴ 

ʯʘʩʪʦʪ in

n
 ʢ 

ip  ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ ʛʠʧʦʪʝʟʳ 
0H . 

4. ɺʳʯʠʩʣʷʝʤ ʚʳʙʦʨʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʩʪʘʪʠʩʪʠʢʠ 
2

2

ʥʘʙʣ.

1

r
i i

i i

n np

np
, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ 

ʛʠʧʦʪʝʟʳ 
0H  ʩ ʦʧʳʪʥʳʤʠ ʜʘʥʥʳʤʠ. 

5. ʇʨʠʥʠʤʘʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ: ʛʠʧʦʪʝʟʘ 
0H  ʥʝ ʧʨʦʪʠ-

ʚʦʨʝʯʠʪ ʦʧʳʪʥʳʤ ʜʘʥʥʳʤ ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ , 

ʝʩʣʠ 2 2

ʥʘʙʣ. 1-
 1r ;  

ʝʩʣʠ ʞʝ 2 2

ʥʘʙʣ. 1-
 1r , ʪʦ ʛʠʧʦʪʝʟʘ 

0H  ʦʪʢʣʦʥʷʝʪʩʷ. 

ɿʜʝʩʴ 2

1-
ï ʢʚʘʥʪʠʣʴ ʫʨʦʚʥʷ  1  ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʇʠʨʩʦʥʘ ʩ 

1r  ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ, ï ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ( )F x , ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ ʚʳʙʦʨʢʝ . 

ɿʘʤʝʯʘʥʠʝ. ʂʨʠʪʝʨʠʡ 2  ʠʩʧʦʣʴʟʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ 

ʚʝʣʠʯʠʥʘ i i

i

n np

np
 

1, ,i r , ʠʤʝʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʙʣʠʟʢʦʝ ʢ ʥʦʨʤʘʣʴʥʦʤʫ 

(0,1)N . ʏʪʦʙʳ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʤ, ʥʝ-

ʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʜʣʷ ʚʩʝʭ ʠʥʪʝʨʚʘʣʦʚ ʚʳʧʦʣʥʷʣʦʩʴ ʫʩʣʦʚʠʝ 

5inp . ɽʩʣʠ ʚ ʥʝʢʦʪʦʨʳʭ ʠʥʪʝʨʚʘʣʘʭ ʵʪʦ ʫʩʣʦʚʠʝ ʥʝ ʚʳʧʦʣʥʷ-

ʝʪʩʷ, ʪʦ ʠʭ ʩʣʝʜʫʝʪ ʦʙʲʝʜʠʥʠʪʴ ʩ ʩʦʩʝʜʥʠʤʠ. 

ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 
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18.1. ʀʩʧʦʣʴʟʫʷ ʢʨʠʪʝʨʠʡ ʇʠʨʩʦʥʘ, ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 

0,05 ʫʩʪʘʥʦʚʠʪʴ, ʩʣʫʯʘʡʥʦ ʠʣʠ ʟʥʘʯʠʤʦ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝ-

ʞʜʫ ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʯʘʩʪʦʪʘʤʠ in  ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʯʘʩʪʦʪʘʤʠ 

in , ʢʦʪʦʨʳʝ ʚʳʯʠʩʣʝʥʳ ʠʩʭʦʜʷ ʠʟ ʛʠʧʦʪʝʟʳ ʦ ʥʦʨʤʘʣʴʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʍ, ʝʩʣʠ 

1.                               

 

 

 

 

2. 

 

 

 

 

3. 

 

 

 

18.2. ʇʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05 ʧʨʦʚʝʨʠʪʴ ʛʠʧʦʪʝʟʫ ʦ 

ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʝʩʣʠ 

ʠʟʚʝʩʪʥʳ ʵʤʧʠʨʠʯʝʩʢʠʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʯʘʩʪʦʪʳ 

 

1. 

in  6 12 16 40 13 8 5 

in  4 11 15 43 15 6 6 

2. 

in  5 10 20 8 7 

in  
6 14 18 7 5 

in  6 8 13 15 20 16 10 7 5 

in  
5 9 14 16 18 10 9 6 7 

in  14 18 32 70 20 36 10 

in  
10 24 34 80 18 22 12 
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in  5 6 14 32 43 39 30   20 6 5 

in  4 7 12 29 48 35 34 18 7 6 

3. 

in  5 13 12 44 8 12 6   

in  2 20 12 35 15 10 6 

18.3. ʀʩʧʦʣʴʟʫʷ ʢʨʠʪʝʨʠʡ ʇʠʨʩʦʥʘ, ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 

0,05 ʧʨʦʚʝʨʠʪʴ, ʩʦʛʣʘʩʫʝʪʩʷ ʣʠ ʛʠʧʦʪʝʟʘ ʦ ʥʦʨʤʘʣʴʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʍ ʩ ʟʘʜʘʥʥʳʤ ʵʤʧʠ-

ʨʠʯʝʩʢʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ, ʝʩʣʠ 

ʅʦʤʝʨ 

ʠʥʪʝʨʚʘʣʘ 

1 2 3 4 5 6 7 

ʀʥʪʝʨʚʘʣ (-20;-10) (-10;0) (0;10) (10;20) (20;30) (30;40) (40;50) 

ʏʘʩʪʦʪ
in  20 47 80 89 40 16 8 

ʆʪʚʝʪʳ: 

18.1.1. 2 22,47, 6,0.ʥʘʙʣ ʢʨ 18.1.2 2 21,52, 12,6.ʥʘʙʣ ʢʨ  

18.1.3. 2 213,93, 9,5.ʥʘʙʣ ʢʨ 18.2.1. 2 22,65, 9,5.ʥʘʙʣ ʢʨ  

18.2.2. 2 23, 14,1.ʥʘʙʣ ʢʨ 18.2.3. 2 213,0, 9,5.ʥʘʙʣ ʢʨ  

18.3.
 

2 210,4, 13,67, 4, 1,52, 9,5.ʥʘʙʣ ʢʨx k  

ɼʦʧʦʣʥʝʥʠʝ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 2

 

 (ʍʠ-ʢʚʘʜʨʘʪ ʩ n ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ) 

     ʇʫʩʪʴ X1, ʍ2,é,ʍn- ʥʝʟʘʚʠʩʠʤʳʝ ʉɺ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ 

ʠʤʝʝʪ ʩʪʘʥʜʘʨʪʥʦʝ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʍi N(0,1). 2

n
-

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ Cɺ 
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2 2 2 2

1 2X X ... Xn n
. 

ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  2  ʠʤʝʝʪ ʚʠʜ 

/2 1 /2

/2

1
e ,        0

2 / 2

n x

n n
f x x x

n
. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʦʨʤʫ-

ʣʘʤʠ: 2 2,        D 2n nn n. 

ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ 

     ʍʨʦʥʦʤʝʪʨʘʞ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʩʙʦʨʢʫ ʫʟʣʘ ʤʘʰʠʥ ʫ n ʩʣʝ-

ʩʘʨʝʡ ʜʘʣ ʩʣʝʜʫʶʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ (ʤʠʥ.)  

ʘ) ɿʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʚʠʜʝ ʚʘʨʠʘ-

ʮʠʦʥʥʦʛʦ ʨʷʜʘ. ʅʘʡʪʠ ʨʘʟʤʘʭ ʚʘʨʴʠʨʦʚʘʥʠʷ ʠ ʨʘʟʙʠʪʴ ʝʛʦ ʥʘ 5 

ʠʥʪʝʨʚʘʣʦʚ. ʇʦʩʪʨʦʠʪʴ  ʛʠʩʪʦʛʨʘʤʤʫ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ. 

ʙ) ʅʘʡʪʠ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʦʨʢʠ 
1

1 k

i i

i

x n x
n

ʠ 

2 2 2

1 1

1 1
( ) ( ) ( )

k k

ʚ i i i i

i i

D n x x x n x
n n

,  

ʛʜʝ  
ix - ʩʝʨʝʜʠʥʳ ʠʥʪʝʨʚʘʣʦʚ (1

2

i i

i

x x
x ); 

ʚ) ʆʧʨʝʜʝʣʠʪʴ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʣʷ ʥʝʠʟʚʝʩʪʥʳʭ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ 
xm  ʠ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪ-

ʢʣʦʥʝʥʠʷ , ʦʪʚʝʯʘʶʱʠʝ ʟʘʜʘʥʥʦʡ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦ-

ʩʪʠ 0,95, ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʚʳʙʦʨʢʘ ʚʟʷʪʘ ʠʟ ʥʦʨʤʘʣʴ-

ʥʦʡ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ; 

     1. ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ 

ʚ ʩʣʫʯʘʝ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
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x

s s
x t m x t

n n
, ʛʜʝ  n- ʦʙʲʝʤ ʚʳʙʦʨʢʠ, x - ʚʳʙʦʨʦʯ-

ʥʦʝ ʩʨʝʜʥʝʝ, 2

1

1
( )

1

k

i i

i

s n x x
n

- ʠʩʧʨʘʚʣʝʥʥʦʝ ʩʨʝʜʥʝʝ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʳʙʦʨʢʠ, - ʜʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦ-

ʷʪʥʦʩʪʴ, ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ t  ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʪʘʙʣʠʮʳ ʧʨʠ-

ʣʦʞʝʥʠʡ ʧʦ ʟʘʜʘʥʥʦʤʫ ʫʨʦʚʥʶ ʟʥʘʯʠʤʦʩʪʠ 1  ʧʨʠ ʯʠʩʣʝ 

ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ 1.k n  

     2. ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ  ʩ ʟʘʜʘʥʥʦʡ ʥʘʜʝʞʥʦʩʪʴʶ   

(1 ) (1 )s q s q  ʧʨʠ 1q  ʠ  ʧʨʠ , ʛʜʝ 

- ʠʩʧʨʘʚʣʝʥʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʧʘʨʘ-

ʤʝʪʨ ʥʘʭʦʜʠʤ ʠʟ ʪʘʙʣʠʮʳ ʧʨʠʣʦʞʝʥʠʡ. 

ʛ) ʇʨʦʚʝʨʠʪʴ ʛʠʧʦʪʝʟʫ ʦ ʥʦʨʤʘʣʴʥʦʤ ʟʘʢʦʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝ-

ʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦ ʢʨʠʪʝʨʠʶ  ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦ-

ʩʪʠ  
ɺʳʯʠʩʣʠʪʴ ʥʘʙʣʶʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʇʠʨʩʦʥʘ   

, 

 ʛʜʝ . 

- ʬʫʥʢʮʠʷ ʃʘʧʣʘʩʘ, ʟʥʘʯʝʥʠʷ ʚ ʪʘʙʣʠʮʝ ʧʨʠʣʦʞʝʥʠʡ . ɼʣʷ 

ʧʝʨʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʣʝʚʳʡ ʢʦʥʝʮ ʫʩʪʨʝʤʣʷʝʤ ʚ , ʜʣʷ ʧʦʩʣʝʜ-

ʥʝʛʦ ʠʥʪʝʨʚʘʣʘ ʧʨʘʚʳʡ ʢʦʥʝʮ ʩʪʨʝʤʠʪʩʷ ʢ ʇʦ ʪʘʙʣʠʮʝ (ʧʨʠ-

ʣʦʞʝʥʠʡ) ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʝʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  , ʫʨʦʚʥʶ ʟʥʘ-

ʯʠʤʦʩʪʠ  ʠ ʯʠʩʣʫ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ , ( -


