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ʊɽʆʈʀʗ ɺɽʈʆʗʊʅʆʉʊɽʁ ʀ  

ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʉʊɸʊʀʉʊʀʂɸ 

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

 
 

ʅʘʯʠʥʘʡʪʝ ʢʘʞʜʦʝ ʟʘʥʷʪʠʝ ʩ ʠʟʫʯʝʥʠʷ ʣʝʢʮʠʠ. ʇʨʠ ʵʪʦʤ: 

V ʚʥʘʯʘʣʝ ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʦʯʪʠʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʦʩʦʟʥʘʡʪʝ ʩʤʳʩʣ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʨʤʠʥʦʚ 

V ʟʘʪʝʤ ʧʨʦʯʪʠʪʝ ʬʦʨʤʫʣʠʨʦʚʢʠ ʪʝʦʨʝʤ, ʢʦʪʦʨʳʝ ʟʘʜʘʶʪ ʩʚʦʡʩʪʚʘ 

ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ 

V ʨʘʟʙʝʨʠʪʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤ ʠ ʚʳʚʦʜʳ ʬʦʨʤʫʣ 

V ʚ ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ ʧʨʦʯʪʠʪʝ ʚʩʶ ʣʝʢʮʠʶ ʝʱʝ ʨʘʟ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, 

ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʦʩʚʦʝʥ. 

 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʨʘʙʦʪʳ ï ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʧʨʘʢʪʠʢʫʤʘ.  

V ʢʘʞʜʫʶ ʟʘʜʘʯʫ ʧʦʧʨʦʙʫʡʪʝ ʨʝʰʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

V ʚ ʩʣʫʯʘʝ ʥʝʫʜʘʯʠ ʧʦʩʤʦʪʨʠʪʝ ʫʢʘʟʘʥʠʝ ʠ ʚʥʦʚʴ ʧʦʚʪʦʨʠʪʝ ʧʦʧʳʪʢʫ 

V ʚ ʩʣʫʯʘʝ ʧʦʚʪʦʨʥʦʡ ʥʝʫʜʘʯʠ ʚʥʠʤʘʪʝʣʴʥʦ ʨʘʟʙʝʨʠʪʝ ʧʨʠʚʝʜʝʥʥʦʝ 
ʨʝʰʝʥʠʝ 

V ʝʩʣʠ ʚʳ ʨʝʰʠʣʠ ʟʘʜʘʯʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʚʘʰ ʦʪʚʝʪ 
ʦʢʘʟʘʣʩʷ ʚʝʨʥʳʤ), ʚʩʝ ʨʘʚʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʯʪʠʪʝ ʨʝʰʝʥʠʝ, ʜʘʥʥʦʝ ʚ 

ʫʯʝʙʥʦʤ ʢʫʨʩʝ ï ʵʪʦ ʧʦʤʦʞʝʪ ʚʘʤ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʥʦʛʦ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ 

V ʟʘʢʦʥʯʠʚ ʨʝʰʝʥʠʝ ʚʩʝʭ ʟʘʜʘʯ ʧʨʘʢʪʠʢʫʤʘ, ʦʙʷʟʘʪʝʣʴʥʦ ʚʝʨʥʠʪʝʩʴ ʢ ʪʝʤ 
ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʣʫʯʠʣʠʩʴ ʚ ʧʝʨʚʳʡ ʨʘʟ, ʠ ʧʦʧʨʦʙʫʡʪʝ ʚʥʦʚʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʠʪʴ ʠʭ. 

 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ ʠʩʧʦʣʴʟʫʡʪʝ ʤʘʪʝʨʠʘʣ ʣʝʢʮʠʠ ʠ 

ʧʨʘʢʪʠʢʫʤʘ. 
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1. ʊɽʆʈʀʗ ɺɽʈʆʗʊʅʆʉʊɽʁ 

 

 
1.1. ʉʃʋʏɸʁʅʓɽ ʉʆɹʓʊʀʗ 

 

1.1.1. ʉʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ. ʂʣʘʩʩʠʯʝʩʢʦʝ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

 

ɺ ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʝʣʘʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʥʝʨʝʜʢʦ ʚʦʟʥʠʢʘʶʪ 

ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʨʝʟʫʣʴʪʘʪ ʢʘʞʜʦʛʦ ʠʟ ʤʥʦʛʠʭ ʧʨʦʚʦʜʠʤʳʭ ʦʧʳʪʦʚ 

ʟʘʨʘʥʝʝ ʧʨʝʜʫʛʘʜʘʪʴ ʥʝʚʦʟʤʦʞʥʦ, ʦʜʥʘʢʦ ʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʨʠʠ ʦʧʳʪʦʚ. ʅʝʣʴʟʷ, 

ʥʘʧʨʠʤʝʨ, ʪʦʯʥʦ ʩʢʘʟʘʪʴ, ʢʘʢʘʷ ʩʪʦʨʦʥʘ ʤʦʥʝʪʳ ʦʢʘʞʝʪʩʷ ʩʚʝʨʭʫ ʧʨʠ 

ʜʘʥʥʦʤ ʙʨʦʩʢʝ: ʛʝʨʙ ʠʣʠ ʮʠʬʨʘ ï ʥʦ ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʙʨʦʩʢʦʚ 

ʯʠʩʣʦ ʚʳʧʘʜʝʥʠʡ ʛʝʨʙʘ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʧʦʣʦʚʠʥʝ ʢʦʣʠʯʝʩʪʚʘ ʙʨʦʩʢʦʚ; 

ʥʝʣʴʟʷ ʟʘʨʘʥʝʝ ʧʨʝʜʩʢʘʟʘʪʴ ʨʝʟʫʣʴʪʘʪ ʦʜʥʦʛʦ ʚʳʩʪʨʝʣʘ ʠʟ ʜʘʥʥʦʛʦ ʦʨʫʜʠʷ 

ʧʦ ʜʘʥʥʦʡ ʮʝʣʠ, ʥʦ ʧʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʚʳʩʪʨʝʣʦʚ ʯʘʩʪʦʪʘ ʧʦʧʘʜʘʥʠʷ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʝʢʦʪʦʨʦʤʫ ʧʦʩʪʦʷʥʥʦʤʫ ʯʠʩʣʫ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʘʩʩʦʚʳʭ ʦʜʥʦʨʦʜʥʳʭ ʷʚʣʝʥʠʡ 

ʩʦʩʪʘʚʣʷʝʪ ʧʨʝʜʤʝʪ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʆʩʥʦʚʥʳʤ ʠʥʪʫʠʪʠʚʥʳʤ ʧʦʥʷʪʠʝʤ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ. ʉʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʦʠʟʦʡʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ, ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʚʠʜʘ: 

ʘ) ʜʦʩʪʦʚʝʨʥʦʝ ʩʦʙʳʪʠʝ ï ʩʦʙʳʪʠʝ, ʢʦʪʦʨʦʝ ʚʩʝʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʘ; 

ʙ) ʥʝʚʦʟʤʦʞʥʦʝ ʩʦʙʳʪʠʝ ï ʩʦʙʳʪʠʝ, ʢʦʪʦʨʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ 

ʧʨʦʠʟʦʡʪʠ ʥʝ ʤʦʞʝʪ; 

ʚ) ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ ï ʩʦʙʳʪʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʣʠʙʦ ʧʨʦʠʟʦʡʪʠ, ʣʠʙʦ 

ʥʝ ʧʨʦʠʟʦʡʪʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʙʨʦʩʢʝ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ ʜʦʩʪʦʚʝʨʥʳʤ 

ʩʦʙʳʪʠʝʤ ʷʚʣʷʝʪʩʷ ʚʳʧʘʜʝʥʠʝ ʯʠʩʣʘ ʦʯʢʦʚ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʛʦ 6, 

ʥʝʚʦʟʤʦʞʥʳʤ ï ʚʳʧʘʜʝʥʠʝ 10 ʦʯʢʦʚ, ʘ ʩʣʫʯʘʡʥʳʤ ï ʚʳʧʘʜʝʥʠʝ 3 ʦʯʢʦʚ. 

 

ɸʣʛʝʙʨʘ ʩʦʙʳʪʠʡ 

 

 ʆʧʨʝʜʝʣʝʥʠʝ. ʉʫʤʤʦʡ ɸ+ɺ ʜʚʫʭ ʩʦʙʳʪʠʡ ɸ ʠ ɺ ʥʘʟʳʚʘʶʪ ʩʦʙʳʪʠʝ, 

ʩʦʩʪʦʷʱʝʝ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʩʦʙʳʪʠʡ ɸ ʠ ɺ. 

ʉʫʤʤʦʡ ʥʝʩʢʦʣʴʢʠʭ ʩʦʙʳʪʠʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʟʳʚʘʝʪʩʷ ʩʦʙʳʪʠʝ, 

ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʵʪʠʭ ʩʦʙʳʪʠʡ. 

 

ʇʨʠʤʝʨ 1.  

ɼʚʘ ʩʪʨʝʣʢʘ ʜʝʣʘʶʪ ʧʦ ʦʜʥʦʤʫ ʚʳʩʪʨʝʣʫ ʧʦ ʤʠʰʝʥʠ. ɽʩʣʠ ʩʦʙʳʪʠʝ ɸ ï 

ʧʦʧʘʜʘʥʠʝ ʧʝʨʚʦʛʦ ʩʪʨʝʣʢʘ, ʘ ʩʦʙʳʪʠʝ ɺ ï ʚʪʦʨʦʛʦ, ʪʦ ʩʫʤʤʘ ɸ+ɺ ï ʵʪʦ 

ʭʦʪʷ ʙʳ ʦʜʥʦ ʧʦʧʘʜʘʥʠʝ ʧʨʠ ʜʚʫʭ ʚʳʩʪʨʝʣʘʭ. 
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ʇʨʠʤʝʨ 2.  

ɽʩʣʠ ʧʨʠ ʙʨʦʩʢʝ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ ʩʦʙʳʪʠʝʤ ɸi  ʥʘʟʚʘʪʴ ʚʳʧʘʜʝʥʠʝ i 

ʦʯʢʦʚ, ʪʦ ʚʳʧʘʜʝʥʠʝ ʥʝʯʝʪʥʦʛʦ ʯʠʩʣʘ ʦʯʢʦʚ ʷʚʣʷʝʪʩʷ ʩʫʤʤʦʡ ʩʦʙʳʪʠʡ 

ɸ1+ɸ2+ɸ3. 

 

ʅʘʟʦʚʝʤ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʦʧʳʪʘ ʝʛʦ ʠʩʭʦʜʘʤʠ ʠ 

ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʵʪʠʭ ʠʩʭʦʜʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ 

ʩʦʙʳʪʠʝ ɸ (ʠʩʭʦʜʦʚ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ  ʩʦʙʳʪʠʶ ɸ), ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʚʠʜʝ ʥʝʢʦʪʦʨʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʣʦʩʢʦʩʪʠ. ʊʦʛʜʘ ʤʥʦʞʝʩʪʚʦ ʠʩʭʦʜʦʚ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʡʜʝʪ ʩʦʙʳʪʠʝ ɸ+ɺ, ʷʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝʤ ʤʥʦʞʝʩʪʚ 

ʠʩʭʦʜʦʚ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʙʳʪʠʷʤ ɸ ʠʣʠ ɺ (ʨʠʩ. 1). 

 

 

 
ʈʠʩ.1. 

 

ʆʧʨʝʜʝʣʝʥʠʝ. ʇʨʦʠʟʚʝʜʝʥʠʝʤ ɸɺ ʩʦʙʳʪʠʡ ɸ ʠ ɺ ʥʘʟʳʚʘʝʪʩʷ ʩʦʙʳʪʠʝ, 

ʩʦʩʪʦʷʱʝʝ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʠ ʩʦʙʳʪʠʝ ɸ, ʠ ʩʦʙʳʪʠʝ ɺ. ɸʥʘʣʦʛʠʯʥʦ 

ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʩʦʙʳʪʠʡ ʥʘʟʳʚʘʝʪʩʷ ʩʦʙʳʪʠʝ, 

ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʦʰʣʠ ʚʩʝ ʵʪʠ ʩʦʙʳʪʠʷ. 

ʇʨʠʤʝʨ 3. 

ɺ ʧʨʠʤʝʨʝ 1 ( ʜʚʘ ʚʳʩʪʨʝʣʘ ʧʦ ʤʠʰʝʥʠ) ʩʦʙʳʪʠʝʤ ɸɺ ʙʫʜʝʪ ʧʦʧʘʜʘʥʠʝ 

ʦʙʦʠʭ ʩʪʨʝʣʢʦʚ. 

ʇʨʠʤʝʨ 4.  

ɽʩʣʠ ʩʦʙʳʪʠʝ ɸ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʟ ʢʦʣʦʜʳ ʢʘʨʪ ʠʟʚʣʝʯʝʥʘ ʢʘʨʪʘ 

ʧʠʢʦʚʦʡ ʤʘʩʪʠ, ʘ ʩʦʙʳʪʠʝ ɺ ï ʚ ʪʦʤ, ʯʪʦ ʠʟ ʢʦʣʦʜʳ ʚʳʥʫʪʘ ʜʘʤʘ, ʪʦ 

ʩʦʙʳʪʠʝʤ ɸɺ ʙʫʜʝʪ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʢʦʣʦʜʳ ʜʘʤʳ ʧʠʢ. 

 

ɻʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʤʥʦʞʝʩʪʚʘ ʠʩʭʦʜʦʚ ʦʧʳʪʘ, 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʷʚʣʝʥʠʶ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʦʙʳʪʠʡ ɸ ʠ ɺ, ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʩʝʯʝʥʠʝ ʦʙʣʘʩʪʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʩʭʦʜʘʤ, ʙʣʘʛʦʧʨʠʷʪʥʳʤ ɸ ʠ ɺ. 

 

ɸ ɺ 

ɸ +  ɺ 
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ʈʠʩ.2. 

 

ʆʧʨʝʜʝʣʝʥʠʝ. ʈʘʟʥʦʩʪʴʶ ɸ\B ʩʦʙʳʪʠʡ ɸ ʠ ɺ ʥʘʟʳʚʘʝʪʩʷ ʩʦʙʳʪʠʝ, 

ʩʦʩʪʦʷʱʝʝ ʚ ʪʦʤ, ʯʪʦ ɸ ʧʨʦʠʟʦʰʣʦ, ʘ ɺ ï ʥʝʪ. 

ʇʨʠʤʝʨ 5.  

ɺʝʨʥʝʤʩʷ ʢ ʧʨʠʤʝʨʫ 1, ʛʜʝ ɸ\ ɺ ï ʧʦʧʘʜʘʥʠʝ ʧʝʨʚʦʛʦ ʩʪʨʝʣʢʘ ʧʨʠ 

ʧʨʦʤʘʭʝ ʚʪʦʨʦʛʦ. 

ʇʨʠʤʝʨ 6.  

ɺ ʧʨʠʤʝʨʝ 4 ɸ\ɺ ï ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʢʦʣʦʜʳ ʣʶʙʦʡ ʢʘʨʪʳ ʧʠʢʦʚʦʡ ʤʘʩʪʠ, 

ʢʨʦʤʝ ʜʘʤʳ. ʅʘʦʙʦʨʦʪ, ɺ \ɸ ï ʠʟʚʣʝʯʝʥʠʝ ʜʘʤʳ ʣʶʙʦʡ ʤʘʩʪʠ, ʢʨʦʤʝ ʧʠʢ. 

 

 
ʈʠʩ.3. 

 

ɽʩʣʠ ʚʩʝ ʠʩʭʦʜʳ ʦʧʳʪʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʩʦʙʳʪʠʝ ɺ, ʩʦʜʝʨʞʘʪʩʷ 

ʚ ʤʥʦʞʝʩʪʚʝ ʠʩʭʦʜʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʩʦʙʳʪʠʝ ɸ, ʪʦ ʛʦʚʦʨʷʪ,  

ʯʪʦ B A (ʨʠʩ. 4). 

 

 
 

ʈʠʩ. 4 

ɸ ɺ 

ɸ ɺ 

ɸ\ɺ 

ɺ 

ɸ ɺ ɸɺ 



 8 

ɺʚʝʜʝʤ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʢʘʪʝʛʦʨʠʡ ʩʦʙʳʪʠʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʉʦʙʳʪʠʷ ɸ ʠ ɺ ʥʘʟʳʚʘʶʪʩʷ ʩʦʚʤʝʩʪʥʳʤʠ, ʝʩʣʠ ʦʥʠ ʤʦʛʫʪ 

ʧʨʦʠʟʦʡʪʠ ʦʙʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʜʥʦʛʦ ʦʧʳʪʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ (ʪʦ ʝʩʪʴ 

ʝʩʣʠ ʦʥʠ ʥʝ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ) ʩʦʙʳʪʠʷ ʥʘʟʳʚʘʶʪʩʷ 

ʥʝʩʦʚʤʝʩʪʥʳʤʠ. 
ʇʨʠʤʝʨʳ: ʩʦʚʤʝʩʪʥʳʤʠ ʩʦʙʳʪʠʷʤʠ ʷʚʣʷʶʪʩʷ ʧʦʧʘʜʘʥʠʷ ʜʚʫʭ ʩʪʨʝʣʢʦʚ ʚ 

ʧʨʠʤʝʨʝ 1 ʠ ʧʦʷʚʣʝʥʠʝ ʢʘʨʪʳ ʧʠʢʦʚʦʡ ʤʘʩʪʠ ʠ ʜʘʤʳ ʚ ʧʨʠʤʝʨʝ 4; 

ʥʝʩʦʚʤʝʩʪʥʳʤʠ ï ʩʦʙʳʪʠʷ ɸ1 ï ɸ6 ʚ ʧʨʠʤʝʨʝ 2. 

ɿʘʤʝʯʘʥʠʝ 1. ɽʩʣʠ ʠʟʦʙʨʘʟʠʪʴ ʛʨʘʬʠʯʝʩʢʠ ʦʙʣʘʩʪʠ ʠʩʭʦʜʦʚ ʦʧʳʪʘ, 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʥʝʩʦʚʤʝʩʪʥʳʤ ʩʦʙʳʪʠʷʤ, ʪʦ ʦʥʠ ʥʝ ʙʫʜʫʪ ʠʤʝʪʴ ʦʙʱʠʭ 

ʪʦʯʝʢ. 

ɿʘʤʝʯʘʥʠʝ 2. ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʭ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʩʦʙʳʪʠʝʤ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ. ɻʦʚʦʨʷʪ, ʯʪʦ ʩʦʙʳʪʠʷ ɸ1, ɸ2,é,ɸʧ ʦʙʨʘʟʫʶʪ ʧʦʣʥʫʶ 

ʛʨʫʧʧʫ, ʝʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʠʟʦʡʜʝʪ ʭʦʪʷ ʙʳ ʦʜʥʦ 

ʠʟ ʩʦʙʳʪʠʡ ʵʪʦʡ ʛʨʫʧʧʳ. 

ɿʘʤʝʯʘʥʠʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʩʦʙʳʪʠʷ, ʦʙʨʘʟʫʶʱʠʝ ʧʦʣʥʫʶ ʛʨʫʧʧʫ, 

ʧʦʧʘʨʥʦ ʥʝʩʦʚʤʝʩʪʥʳ, ʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ ʧʨʦʠʟʦʡʜʝʪ ʦʜʥʦ ʠ ʪʦʣʴʢʦ 

ʦʜʥʦ ʠʟ ʥʠʭ. ʊʘʢʠʝ ʩʦʙʳʪʠʷ ʥʘʟʳʚʘʶʪ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʩʦʙʳʪʠʷʤʠ. 

ʇʨʠʤʝʨ 7.  

ɺ ʧʨʠʤʝʨʝ 2 ʩʦʙʳʪʠʷ ɸ1 ï ɸ6 (ʚʳʧʘʜʝʥʠʝ ʦʜʥʦʛʦ, ʜʚʫʭ,é, ʰʝʩʪʠ ʦʯʢʦʚ 

ʧʨʠ ʦʜʥʦʤ ʙʨʦʩʢʝ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ) ʦʙʨʘʟʫʶʪ ʧʦʣʥʫʶ ʛʨʫʧʧʫ 

ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʉʦʙʳʪʠʷ ʥʘʟʳʚʘʶʪʩʷ ʨʘʚʥʦʚʦʟʤʦʞʥʳʤʠ, ʝʩʣʠ ʥʝʪ 

ʦʩʥʦʚʘʥʠʡ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʜʥʦ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʚʦʟʤʦʞʥʳʤ, ʯʝʤ 

ʜʨʫʛʦʝ. 

ʇʨʠʤʝʨʳ: ʚʳʧʘʜʝʥʠʝ ʣʶʙʦʛʦ ʯʠʩʣʘ ʦʯʢʦʚ ʧʨʠ ʙʨʦʩʢʝ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ, 

ʧʦʷʚʣʝʥʠʝ ʣʶʙʦʡ ʢʘʨʪʳ ʧʨʠ ʩʣʫʯʘʡʥʦʤ ʠʟʚʣʝʯʝʥʠʠ ʠʟ ʢʦʣʦʜʳ, 

ʚʳʧʘʜʝʥʠʝ ʛʝʨʙʘ ʠʣʠ ʮʠʬʨʳ ʧʨʠ ʙʨʦʩʢʝ ʤʦʥʝʪʳ ʠ ʪ.ʧ. 

 

ʂʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʩʨʘʚʥʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʦʷʚʣʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʧʳʪʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʠʟʚʣʝʯʝʥʠʠ ʠʟ ʢʦʣʦʜʳ ʧʷʪʠ 

ʢʘʨʪ ʙʦʣʝʝ ʚʦʟʤʦʞʥʘ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʧʦʷʚʠʣʠʩʴ ʢʘʨʪʳ ʨʘʟʥʳʭ ʤʘʩʪʝʡ, 

ʯʝʤ ʧʦʷʚʣʝʥʠʝ ʧʷʪʠ ʢʘʨʪ ʦʜʥʦʡ ʤʘʩʪʠ; ʧʨʠ ʜʝʩʷʪʠ ʙʨʦʩʢʘʭ ʤʦʥʝʪʳ ʙʦʣʝʝ 

ʚʦʟʤʦʞʥʦ ʯʝʨʝʜʦʚʘʥʠʝ ʛʝʨʙʦʚ ʠ ʮʠʬʨ, ʥʝʞʝʣʠ ʚʳʧʘʜʝʥʠʝ ʧʦʜʨʷʜ ʜʝʩʷʪʠ 

ʛʝʨʙʦʚ, ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ ʩ ʢʘʞʜʳʤ ʪʘʢʠʤ ʩʦʙʳʪʠʝʤ ʩʚʷʟʳʚʘʶʪ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʨʘʚʠʣʫ ʥʝʢʦʪʦʨʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʙʦʣʝʝ 

ʚʦʟʤʦʞʥʦ ʩʦʙʳʪʠʝ. ʕʪʦ ʯʠʩʣʦ ʥʘʟʳʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʦʙʳʪʠʷ ʠ 

ʷʚʣʷʝʪʩʷ ʚʪʦʨʳʤ ʦʩʥʦʚʥʳʤ ʧʦʥʷʪʠʝʤ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʘʤʦ ʧʦʥʷʪʠʝ ʚʝʨʦʷʪʥʦʩʪʠ, ʢʘʢ ʠ ʧʦʥʷʪʠʝ ʩʣʫʯʘʡʥʦʛʦ 

ʩʦʙʳʪʠʷ, ʷʚʣʷʝʪʩʷ ʘʢʩʠʦʤʘʪʠʯʝʩʢʠʤ ʠ ʧʦʵʪʦʤʫ ʥʝ ʧʦʜʜʘʝʪʩʷ ʩʪʨʦʛʦʤʫ 
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ʦʧʨʝʜʝʣʝʥʠʶ. ʊʦ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʥʘʟʳʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʚʝʨʦʷʪʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʦʩʦʙʳ ʚʳʯʠʩʣʝʥʠʷ 

ʵʪʦʡ ʚʝʣʠʯʠʥʳ. 

ɽʩʣʠ ʚʩʝ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʛʦ ʦʧʳʪʘ, 

ʘ) ʧʦʧʘʨʥʦ ʥʝʩʦʚʤʝʩʪʥʳ; 

ʙ) ʨʘʚʥʦʚʦʟʤʦʞʥʳ; 

ʚ) ʦʙʨʘʟʫʶʪ ʧʦʣʥʫʶ ʛʨʫʧʧʫ, 

ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʩʭʝʤʘ ʩʣʫʯʘʝʚ.  

 

ʄʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʣʫʯʘʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʩʝ ʤʥʦʞʝʩʪʚʦ ʠʩʭʦʜʦʚ 

ʦʧʳʪʘ. ʇʫʩʪʴ ʠʭ ʯʠʩʣʦ ʨʘʚʥʦ ʧ ( ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ), ʘ ʧʨʠ ʪ ʠʟ 

ʥʠʭ ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʩʦʙʳʪʠʝ ɸ (ʯʠʩʣʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ). 

 

ʆʧʨʝʜʝʣʝʥʠʝ. ɺʝʨʦʷʪʥʦʩʪʴʶ ʩʦʙʳʪʠʷ ɸ ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ 

ʠʩʭʦʜʦʚ ʦʧʳʪʘ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʪʦʤʫ ʩʦʙʳʪʠʶ, ʢ ʯʠʩʣʫ ʚʦʟʤʦʞʥʳʭ 

ʠʩʭʦʜʦʚ: 

 

( ) (1)
ɞ

ɜ Ȭ
ɛ

 

 

 

- ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ. 

 

ʉʚʦʡʩʪʚʘ ʚʝʨʦʷʪʥʦʩʪʠ 

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʪʝʢʘʶʪ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʚʝʨʦʷʪʥʦʩʪʠ: 

ʉʚʦʡʩʪʚʦ 1. ɺʝʨʦʷʪʥʦʩʪʴ ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʦʙʳʪʠʷ ʨʘʚʥʘ ʝʜʠʥʠʮʝ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʊʘʢ ʢʘʢ ʜʦʩʪʦʚʝʨʥʦʝ ʩʦʙʳʪʠʝ ʚʩʝʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ, ʪʦ ʚʩʝ ʠʩʭʦʜʳ ʵʪʦʛʦ ʦʧʳʪʘ ʷʚʣʷʶʪʩʷ ʜʣʷ ʥʝʛʦ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ, ʪʦ ʝʩʪʴ ʪ = ʧ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʈ(ɸ) = 1. 

ʉʚʦʡʩʪʚʦ 2. ɺʝʨʦʷʪʥʦʩʪʴ ʥʝʚʦʟʤʦʞʥʦʛʦ ʩʦʙʳʪʠʷ ʨʘʚʥʘ ʥʫʣʶ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɼʣʷ ʥʝʚʦʟʤʦʞʥʦʛʦ ʩʦʙʳʪʠʷ ʥʠ ʦʜʠʥ ʠʩʭʦʜ ʦʧʳʪʘ ʥʝ 

ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ, ʧʦʵʪʦʤʫ ʪ = 0 ʠ ʨ(ɸ) = 0. 

ʉʚʦʡʩʪʚʦ 3. ɺʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʝʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʯʠʩʣʦ, ʟʘʢʣʶʯʝʥʥʦʝ ʤʝʞʜʫ ʥʫʣʝʤ ʠ ʝʜʠʥʠʮʝʡ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʠʩʭʦʜʘʭ 

ʦʧʳʪʘ, ʥʦ ʥʝ ʧʨʠ ʚʩʝʭ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ,  0 < m < n, ʠ ʠʟ (1) ʩʣʝʜʫʝʪ, ʯʪʦ  0 

< p(A) < 1.  

 

 

ʇʨʠʤʝʨ 8.  

ʀʟ ʫʨʥʳ, ʩʦʜʝʨʞʘʱʝʡ 6 ʙʝʣʳʭ ʠ 4 ʯʝʨʥʳʭ ʰʘʨʘ, ʥʘʫʜʘʯʫ ʚʳʥʫʪ ʰʘʨ. 

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥ ʙʝʣʳʡ. 
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ʈʝʰʝʥʠʝ.  

ɹʫʜʝʤ ʩʯʠʪʘʪʴ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʩʦʙʳʪʠʷʤʠ, ʠʣʠ ʠʩʭʦʜʘʤʠ ʦʧʳʪʘ, 

ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʫʨʥʳ ʢʘʞʜʦʛʦ ʠʟ ʠʤʝʶʱʠʭʩʷ ʚ ʥʝʡ ʰʘʨʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʵʪʠ ʩʦʙʳʪʠʷ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʚʩʝʤ ʫʩʣʦʚʠʷʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʩʯʠʪʘʪʴ ʠʭ 

ʩʭʝʤʦʡ ʩʣʫʯʘʝʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʨʘʚʥʦ 10, ʘ 

ʯʠʩʣʦ ʠʩʭʦʜʦʚ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʙʳʪʠʶ ɸ (ʧʦʷʚʣʝʥʠʶ ʙʝʣʦʛʦ ʰʘʨʘ) ï 6 

(ʪʘʢʦʚʦ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʳʭ ʰʘʨʦʚ ʚ ʫʨʥʝ). ɿʥʘʯʠʪ, 
6

( ) 0,6.
10

ɞ
ɜ Ȭ

ɛ
 

 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

 

ʂʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʠʤʝʥʠʤʦ ʪʦʣʴʢʦ ʜʣʷ ʦʯʝʥʴ 

ʫʟʢʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ, ʛʜʝ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʠʩʭʦʜʳ ʦʧʳʪʘ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ 

ʩʭʝʤʝ ʩʣʫʯʘʝʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʘʣʴʥʳʭ ʟʘʜʘʯ ʵʪʘ ʩʭʝʤʘ ʥʝʧʨʠʤʝʥʠʤʘ. ɺ 

ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ʠʥʳʤ 

ʦʙʨʘʟʦʤ. ɼʣʷ ʵʪʦʛʦ ʚʚʝʜʝʤ ʚʥʘʯʘʣʝ ʧʦʥʷʪʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʘʩʪʦʪʳ 

W(A) ʩʦʙʳʪʠʷ A ʢʘʢ ʦʪʥʦʰʝʥʠʷ ʯʠʩʣʘ ʦʧʳʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʦʩʴ 

ʩʦʙʳʪʠʝ ɸ, ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ: 

( ) , (2)
M

W A
N

 

ʛʜʝ N ï ʦʙʱʝʝ ʯʠʩʣʦ ʦʧʳʪʦʚ, ʄ ï ʯʠʩʣʦ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ  ɸ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʝʩʣʠ ʦʧʳʪʳ 

ʧʨʦʚʦʜʷʪʩʷ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʪʦ ʜʣʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʠʩʧʳʪʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʠʟʤʝʥʷʝʪʩʷ ʤʘʣʦ, ʢʦʣʝʙʣʷʩʴ ʦʢʦʣʦ 

ʥʝʢʦʪʦʨʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʯʠʩʣʘ. ʕʪʦ ʯʠʩʣʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʦʙʳʪʠʷ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʦʙʳʪʠʷ ʩʯʠʪʘʶʪ ʝʛʦ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʯʘʩʪʦʪʫ ʠʣʠ ʯʠʩʣʦ, ʙʣʠʟʢʦʝ ʢ ʥʝʡ. 

 

ɿʘʤʝʯʘʥʠʝ 1. ʀʟ ʬʦʨʤʫʣʳ (2) ʩʣʝʜʫʝʪ, ʯʪʦ ʩʚʦʡʩʪʚʘ ʚʝʨʦʷʪʥʦʩʪʠ, 

ʜʦʢʘʟʘʥʥʳʝ ʜʣʷ ʝʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʩʧʨʘʚʝʜʣʠʚʳ ʠ ʜʣʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ. 

ɿʘʤʝʯʘʥʠʝ 2. ɼʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ ɸ 

ʪʨʝʙʫʝʪʩʷ: 

1) ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʠʩʧʳʪʘʥʠʡ; 

2) ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʧʦʷʚʣʝʥʠʷ ɸ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʝʨʠʷʭ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʦʧʳʪʦʚ. 

ɿʘʤʝʯʘʥʠʝ 3. ʅʝʜʦʩʪʘʪʢʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ. 
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ʇʨʠʤʝʨ 9.  

ɽʩʣʠ ʚ ʟʘʜʘʯʝ ʟʘʜʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʤʠʰʝʥʴ ʜʣʷ ʜʘʥʥʦʛʦ 

ʩʪʨʝʣʢʘ (ʩʢʘʞʝʤ, ʨ = 0,7), ʪʦ ʵʪʘ ʚʝʣʠʯʠʥʘ ʧʦʣʫʯʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʟʫʯʝʥʠʷ ʩʪʘʪʠʩʪʠʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʨʠʡ ʚʳʩʪʨʝʣʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʵʪʦʪ ʩʪʨʝʣʦʢ ʧʦʧʘʜʘʣ ʚ ʤʠʰʝʥʴ ʦʢʦʣʦ ʩʝʤʠʜʝʩʷʪʠ ʨʘʟ ʠʟ ʢʘʞʜʦʡ ʩʦʪʥʠ 

ʚʳʩʪʨʝʣʦʚ. 

 

ʆʩʥʦʚʥʳʝ ʬʦʨʤʫʣʳ ʢʦʤʙʠʥʘʪʦʨʠʢʠ 

 

ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʝʢʦʪʦʨʳʝ ʬʦʨʤʫʣʳ ʢʦʤʙʠʥʘʪʦʨʠʢʠ ï ʥʘʫʢʠ, ʠʟʫʯʘʶʱʝʡ ʢʦʤʙʠʥʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ ʠʟ ʵʣʝʤʝʥʪʦʚ 

ʥʝʢʦʪʦʨʦʛʦ ʢʦʥʝʯʥʦʛʦ ʤʥʦʞʝʩʪʚʘ. ʆʧʨʝʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʪʘʢʠʝ 

ʢʦʤʙʠʥʘʮʠʠ. 

 

ʇʝʨʝʩʪʘʥʦʚʢʠ ï ʵʪʦ ʢʦʤʙʠʥʘʮʠʠ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʠʟ ʚʩʝʭ ʧ ʵʣʝʤʝʥʪʦʚ 

ʜʘʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʠ ʦʪʣʠʯʘʶʱʠʝʩʷ ʪʦʣʴʢʦ ʧʦʨʷʜʢʦʤ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ. 

ʏʠʩʣʦ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʩʪʘʥʦʚʦʢ 

 

! (3)nP n  

 

ʇʨʠʤʝʨ 10.  

ʉʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʩʧʠʩʢʦʚ (ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦʨʷʜʢʦʤ ʬʘʤʠʣʠʡ) ʤʦʞʥʦ 

ʩʦʩʪʘʚʠʪʴ ʠʟ 7 ʨʘʟʣʠʯʥʳʭ ʬʘʤʠʣʠʡ? 

ʈʝʝhʥʠʝ.  

ʈ7 = 7! = 2Ț3Ț4Ț5Ț6Ț7 = 5040. 

 

ʈʘʟʤʝʱʝʥʠʷ ï ʢʦʤʙʠʥʘʮʠʠ ʠʟ ʪ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʧ 

ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʣʠʙʦ ʩʦʩʪʘʚʦʤ ʵʣʝʤʝʥʪʦʚ, ʣʠʙʦ ʠʭ 

ʧʦʨʷʜʢʦʤ. ʏʠʩʣʦ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʨʘʟʤʝʱʝʥʠʡ 

 

( 1)( 2)...( 1). (4)ɞ
ɛȬ ɛɛ ɛ ɛ ɞ  

 

ʇʨʠʤʝʨ 11.  

ʉʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʴʝʜʝʩʪʘʣʘ ʧʦʯʝʪʘ (ʧʝʨʚʦʝ, 

ʚʪʦʨʦʝ, ʪʨʝʪʴʝ ʤʝʩʪʘ), ʝʩʣʠ ʚ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ 10 

ʯʝʣʦʚʝʢ? 

ʈʝʰʝʥʠʝ.   
3
10 10 9 8 720.Ȭ  
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ʉʦʯʝʪʘʥʠʷ ï ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʝ ʥʘʙʦʨʳ ʠʟ ʪ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ, 

ʩʦʜʝʨʞʘʱʝʛʦ ʧ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʪʦ ʝʩʪʴ ʥʘʙʦʨʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ 

ʪʦʣʴʢʦ ʩʦʩʪʘʚʦʤ ʵʣʝʤʝʥʪʦʚ). ʏʠʩʣʦ ʩʦʯʝʪʘʥʠʡ 

 
!

. (5)
!( )!

ɞ
ɛ

ɛ
Ƚ

ɞ ɛ ɞ
 

 

ʇʨʠʤʝʨ 12.  

ɺ ʦʪʙʦʨʦʯʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ 10 ʯʝʣʦʚʝʢ, ʠʟ ʢʦʪʦʨʳʭ 

ʚ ʬʠʥʘʣ ʚʳʭʦʜʷʪ ʪʨʦʝ. ʉʢʦʣʴʢʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʭ ʪʨʦʝʢ 

ʬʠʥʘʣʠʩʪʦʚ? 

ʈʝʰʝʥʠʝ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʠʤʝʨʘ, ʟʜʝʩʴ ʥʝ ʚʘʞʝʥ ʧʦʨʷʜʦʢ 

ʬʠʥʘʣʠʩʪʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʱʝʤ ʯʠʩʣʦ ʩʦʯʝʪʘʥʠʡ ʠʟ 10 ʧʦ 3: 

3
10

10! 8 9 10
120.

3! 7! 6
Ƚ  

 

ʇʈʀʄɽʈʓ ʈɽʐɽʅʀʗ ɿɸɼɸʏ 
 

ɿʘʜʘʯʘ 1. 
ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ, ʩʦʙʨʘʚʰʠʭʩʷ ʥʘ ʣʝʢʮʠʶ ʧʦ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʚʳʙʠʨʘʪʁ 

ʥʘʫʜʘʯʫ ʦʜʥʦʛʦ. ʇʫʩʪʴ ʩʦʙʳʪʠʝ ɺ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʥʝ ʢʫʨʠʪ, ʘ 

ʩʦʙʳʪʠʝ ʉ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʞʠʚʝʪ ʚ ʦʙʱʝʞʠʪʠʠ. ʂʦʛʜʘ ʙʫʜʝʪ ʩʧʨʘʚʝʜʣʠʚʦ 

ʩʦʦʪʥʦʰʝʥʠʝ  

?BC  

 

ʋʂɸɿɸʅʀɽ 
ʉʦʙʳʪʠʝ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʩʦʙʳʪʠʶ ʉ, ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ ɺ. 

 

ʈɽʐɽʅʀɽ 

ʉʦʙʳʪʠʝ Ƚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʳʙʨʘʥʥʳʡ ʩʪʫʜʝʥʪ ʅɽ ʞʠʚʝʪ ʚ 

ʦʙʱʝʞʠʪʠʠ. ʆʥʦ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʚʩʝʛʜʘ, ʝʩʣʠ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ ɺ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʩʝ ʩʪʫʜʝʥʪʳ, ʥʝ ʞʠʚʫʱʠʝ ʚ ʦʙʱʝʞʠʪʠʠ, ʥʝ ʢʫʨʷʪ. ʆʜʥʘʢʦ 

ʩʦʙʳʪʠʝ ɺ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʠ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ Ƚ ʥʝ ʧʨʦʠʟʦʰʣʦ, ʪʦ ʝʩʪʴ ʥʝʣʴʟʷ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʥʝ ʢʫʨʷʪ ʪʦʣʴʢʦ ʩʪʫʜʝʥʪʳ, ʥʝ ʞʠʚʫʱʠʝ ʚ ʦʙʱʝʞʠʪʠʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʨʥʳʡ ʦʪʚʝʪ: ʚʩʝ ʩʪʫʜʝʥʪʳ, ʥʝ ʞʠʚʫʱʠʝ ʚ ʦʙʱʝʞʠʪʠʠ, ʥʝ 

ʢʫʨʷʪ. 

ʆʊɺɽʊ: ʚʩʝ ʩʪʫʜʝʥʪʳ, ʥʝ ʞʠʚʫʱʠʝ ʚ ʦʙʱʝʞʠʪʠʠ, ʥʝ ʢʫʨʷʪ. 

 

ɿʘʜʘʯʘ 2. 

ʇʫʩʪʴ ɸ, ɺ, ʉ ï ʪʨʠ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʳʭ ʩʦʙʪrʠʷ. ʅʘʡʪʠ ʚʳʨʘʞʝʥʠʝ ʜʣʷ 

ʩʦʙʳʪʠʷ, ʩʦʩʪʦʷɦ ʝʛʦ ʚ ʪʦʤ, ʯʪʦ ʠʟ  ɸ, ɺ, ʉ ʧʨʦʠʟʦʰʣʦ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʩʦʙʳʪʠʡ. 
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ʋʂɸɿɸʅʀɽ 
ʌʨʘʟʘ çʥʝ ʙʦʣʝʝ ʜʚʫʭ ʩʦʙʳʪʠʡè ʦʟʥʘʯʘʝʪ ʥʝ ʪʦ, ʯʪʦ ʧʨʦʠʟʦʰʣʠ ʠʤʝʥʥʦ ɼɺɸ 

ʩʦʙʳʪʠʷ, ʘ ʪʦ, ʯʪʦ ʥʝ ʧʨʦʠʟʦʰʣʠ ʚʩʝ ʪʨʠ ï ʣʶʙʦʡ ʜʨʫʛʦʡ ʨʝʟʫʣʴʪʘʪ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʷʤ ʟʘʜʘʯʠ. 

 

ʈɽʐɽʅʀɽ 

ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʥʝ ʧʨʦʠʟʦʰʣʠ ʚʩʝ ʪʨʠ ʩʦʙʳʪʠʷ ʚʤʝʩʪʝ. 

ʕʪʦ ʪʨʝʙʦʚʘʥʠʝ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʘʢ ʩʦʙʳʪʠʝ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ɸɺʉ, ʪʦ ʝʩʪʴ ABC, ʠʣʠ ʢʘʢ ʫʩʣʦʚʠʝ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʭʦʪʷ ʙʳ 

ʦʜʥʦ ʠʟ ʩʦʙʳʪʠʡ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʜʘʥʥʳʤ: A B C. ʇʦʵʪʦʤʫ 

ʧʨʘʚʠʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʦʪʚʝʪʳ 1 ʠ 4. 

ʆʊɺɽʊ: ABC  ʠʣʠ A B C . 

 

ɿʘʜʘʯʘ 3. 
ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʘʫʜʘʯʫ ʚʟʷʪʫʶ ʢʦʩʪʴ ʜʦʤʠʥʦ ʤʦʞʥʦ 

ʧʨʠʩʪʘʚʠʪʴ ʢ ʜʘʥʥʦʡ: (2; 5)? 

 

ʋʂɸɿɸʅʀɽ 
ɺʦʩʧʦʣʴʟʫʡʪʝʩʴ ʢʣʘʩʩʠʯʝʩʢʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʠ: 

,
m

p A
n

 

ʛʜʝ ʧ ï ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʦʧʳʪʘ, ʘ ʪ ï ʯʠʩʣʦ ʠʩʭʦʜʦʚ, 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʙʳʪʠʶ ɸ. ʅʘʧʦʤʠʥʘʝʤ, ʯʪʦ ʚ ʥʘʙʦʨʝ ʜʦʤʠʥʦ 28 ʢʦʩʪʝʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʤ ʧʘʨʘʤ ʯʠʩʝʣ (0,0), (0,1),é, (6,6). 

 

ʈɽʐɽʅʀɽ 

ʇʦʩʢʦʣʴʢʫ ʦʜʥʘ ʢʦʩʪʴ ʠʟʚʣʝʯʝʥʘ ʠʟ ʥʘʙʦʨʘ, ʯʠʩʣʦ ʧ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ 

ʦʧʳʪʘ ʨʘʚʥʦ 27 ï ʯʠʩʣʫ ʦʩʪʘʚʰʠʭʩʷ ʢʦʩʪʝʡ. ʂʘʞʜʦʝ ʠʟ ʯʠʩʝʣ 2 ʠ 5 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʩʝʤʠ ʢʦʩʪʷʭ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ: (2,5) ï ʦʙʱʘʷ ʠ ʚ ʩʣʝʜʫʶʱʝʤ 

ʚʳʙʦʨʝ ʥʝ ʫʯʘʩʪʚʫʝʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʥʘʙʦʨʝ ʦʩʪʘʣʦʩʴ 6 + 6 = 12 ʢʦʩʪʝʡ, 

ʢʘʞʜʫʶ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʠʩʪʘʚʠʪʴ ʢ ʜʘʥʥʦʡ, ʪʦ ʝʩʪʴ ʯʠʩʣʦ ʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ ʨʘʚʥʦ 12. ʇʦʵʪʦʤʫ 
12 4

.
27 9

m
p

n
 

ʆʊɺɽʊ: 
4

.
9

 

 

ɿʘʜʘʯʘ 4. 
ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʪʨʝʭ ʙʨʦʩʢʘʭ ʤʦʥʝʪʳ ʛʝʨʙ ʚʳʧʘʜʝʪ 1 ʨʘʟ. 

 

ʋʂɸɿɸʅʀɽ 
ɺʦʩʧʦʣʴʟʫʡʪʝʩʴ ʢʣʘʩʩʠʯʝʩʢʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʠ: 
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.
m

p A
n

 

ʏʠʩʣʦ ʠʩʭʦʜʦʚ ʦʧʳʪʘ ʚ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʝ ʥʝʚʝʣʠʢʦ, ʠ ʠʭ ʤʦʞʥʦ ʧʝʨʝʩʯʠʪʘʪʴ 

ʚʨʫʯʥʫʶ. 

 

ʈɽʐɽʅʀɽ 
ʂʘʞʜʳʡ ʙʨʦʩʦʢ ʤʦʥʝʪʳ ʤʦʞʝʪ ʠʤʝʪʴ 2 ʨʘʟʣʠʯʥʳʭ ʠʩʭʦʜʘ, ʧʦʵʪʦʤʫ ʦʙʱʝʝ 

ʯʠʩʣʦ ʧ ʠʩʭʦʜʦʚ ʧʨʠ ʪʨʝʭ ʙʨʦʩʢʘʭ ʨʘʚʥʦ 2Ā2Ā2 = 8. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ 

ʚʳʧʘʜʝʥʠʝ ʨʦʚʥʦ ʦʜʥʦʛʦ ʛʝʨʙʘ ʚʦʟʤʦʞʥʦ ʪʨʠʞʜʳ: ʧʨʠ ʧʝʨʚʦʤ, ʚʪʦʨʦʤ ʠʣʠ 

ʪʨʝʪʴʝʤ ʙʨʦʩʢʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪ = 3, ʘ ʚʝʨʦʷʪʥʦʩʪʴ 
3

.
8

m
p

n
 

ʆʊɺɽʊ: 
3

.
8

 

 

ɿʘʜʘʯʘ 5. 
ʉʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʦ ʨʘʩʩʪʘʚʠʪʴ ʚ ʦʜʥʫ ʰʝʨʝʥʛʫ 6 ʯʝʣʦʚʝʢ? 

 

ʋʂɸɿɸʅʀɽ 

ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʯʠʩʣʦ ʧʝʨʝʩʪʘʥʦʚʦʢ ʠʟ 6 ʵʣʝʤʝʥʪʦʚ. 

 

ʈɽʐɽʅʀɽ 
ʇʝʨʚʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʰʝʨʝʥʛʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʰʝʩʪʴʶ ʩʧʦʩʦʙʘʤʠ, ʚʪʦʨʦʛʦ ï 

ʧʷʪʴʶ ʠ ʪʘʢ ʜʘʣʝʝ, ʪʦ ʝʩʪʴ ʯʠʩʣʦ ʩʧʦʩʦʙʦʚ 

6 6! 1 2 3 4 5 6 720.N P  

ʆʊɺɽʊ: 720. 

 

ɿʘʜʘʯʘ 6. 

ʉʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʪʨʝʭʟʥʘʯʥʳʭ ʯʠʩʝʣ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʧʦ 

ʦʜʥʦʤʫ ʨʘʟʫ ʮʠʬʨʳ 1,2,3,4,5,6,7,8? 

 

ʋʂɸɿɸʅʀɽ 
ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʯʠʩʣʦ ʨʘʟʤʝʱʝʥʠʡ ʠʟ 8 ʧʦ 3. 

 

ʈɽʐɽʅʀɽ 
ʇʝʨʚʫʶ ʮʠʬʨʫ ʤʦʞʥʦ ʚʳʙʨʘʪʴ 8 ʩʧʦʩʦʙʘʤʠ, ʚʪʦʨʫʶ ï 7, ʪʨʝʪʴʶ ï 6, ʪʦ ʝʩʪʴ 

3
8

8! 8! 1 2 3 4 5 6 7 8

(8 3)! 5! 1 2 3 4 5

6 7 8 336.

N A
 

ʆʊɺɽʊ: 336. 

 

ɿʘʜʘʯʘ 7. 
ʉʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʙʫʢʝʪʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʪʨʝʭ ʮʚʝʪʦʚ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ, 

ʝʩʣʠ ʠʤʝʝʪʩʷ 10 ʮʚʝʪʦʚ ʨʘʟʥʳʭ ʩʦʨʪʦʚ? 
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ʋʂɸɿɸʅʀɽ 
ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʯʠʩʣʦ ʩʦʯʝʪʘʥʠʡ ʠʟ 10 ʧʦ 3. 

 

ʈɽʐɽʅʀɽ 
ɹʫʢʝʪʳ ʨʘʟʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʩʦʩʪʘʚʦʤ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʮʚʝʪʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʵʪʦ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʝ ʥʘʙʦʨʳ, ʧʦʵʪʦʤʫ 

3
10

10! 10! 8 9 10
120.

3!(10 3)! 3! 7! 1 2 3
N C  

ʆʊɺɽʊ: 120. 

 

ɿʘʜʘʯʘ 8. 
ʀʟ ʢʦʨʦʙʢʠ, ʚ ʢʦʪʦʨʦʡ ʣʝʞʘʪ 6 ʢʨʘʩʥʳʭ ʠ 5 ʩʠʥʠʭ ʢʘʨʘʥʜʘʰʝʡ, ʩʣʫʯʘʡʥʳʤ 

ʦʙʨʘʟʦʤ ʠʟʚʣʝʯʝʥʳ 3 ʢʘʨʘʥʜʘʰʘ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʦʥʠ 

ʢʨʘʩʥʳʝ. 

 

ʋʂɸɿɸʅʀɽ 
ʏʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʦʧʳʪʘ ï ʯʠʩʣʦ ʩʦʯʝʪʘʥʠʡ ʠʟ 11 (ʦʙʱʝʝ ʯʠʩʣʦ 

ʢʘʨʘʥʜʘʰʝʡ ʚ ʢʦʨʦʙʢʝ) ʧʦ 3, ʘ ʯʠʩʣʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ  - ʯʠʩʣʦ 

ʩʦʯʝʪʘʥʠʡ ʠʟ 6 (ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʘʥʜʘʰʝʡ ʥʫʞʥʦʛʦ ʮʚʝʪʘ) ʧʦ 3. 

 

ʈɽʐɽʅʀɽ 

3
11

3
6

11! 9 10 11
165,

3! 8! 1 2 3
6! 4 5 6 20 4

20, .
3! 3! 1 2 3 165 33

n C

m
m C p

n

 

 

ɿʘʜʘʯʘ 9. 
ʀʟ 10 ʩʣʫʞʘʱʠʭ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ 7 ʟʥʘʶʪ ʬʨʘʥʮʫʟʩʢʠʡ ʷʟʳʢ. ʂʘʢʦʚʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʨʝʜʠ ʪʨʝʭ ʯʝʣʦʚʝʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ 

ʦʬʠʩʝ, ʬʨʘʥʮʫʟʩʢʠʤ ʚʣʘʜʝʶʪ ʜʚʦʝ? 

 

ʋʂɸɿɸʅʀɽ 
ʏʠʩʣʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ ï ʵʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʧʦʩʦʙʦʚ, 

ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʜʚʫʭ ʯʝʣʦʚʝʢ, ʟʥʘʶʱʠʭ ʬʨʘʥʮʫʟʩʢʠʡ ʷʟʳʢ, ʠʟ 

ʩʝʤʠ, ʠ ʩʧʦʩʦʙʦʚ, ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʥʝ ʟʥʘʶʱʝʛʦ 

ʵʪʦʛʦ ʷʟʳʢʘ, ʠʟ ʦʩʪʘʚʰʠʭʩʷ ʪʨʝʭ. 

 

ʈɽʐɽʅʀɽ 

3
10

2 1
7 3

10!
120,

3! 7!
7! 63 21

3 63, .
2! 5! 120 40

n C

m C C p
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ʆʊɺɽʊ: 
21

.
40

 

 

1.1.2. ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ. 

ʊʝʦʨʝʤʳ ʩʣʦʞʝʥʠʷ ʠ ʫʤʥʦʞʝʥʠʷ 

 

ʆʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʦ ʥʝʧʨʠʤʝʥʠʤʦ ʢ ʠʩʧʳʪʘʥʠʷʤ ʩ ʙʝʩʢʦʥʝʯʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʠʩʭʦʜʦʚ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʥʷʪʠʝʤ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ.  

ʇʫʩʪʴ ʥʘ ʦʪʨʝʟʦʢ L ʥʘʫʜʘʯʫ ʙʨʦʰʝʥʘ ʪʦʯʢʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʦʯʢʘ 

ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʧʘʜʝʪ ʥʘ ʦʪʨʝʟʦʢ L ʠ ʩ ʨʘʚʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʦʞʝʪ 

ʩʦʚʧʘʩʪʴ ʩ ʣʶʙʦʡ ʪʦʯʢʦʡ ʵʪʦʛʦ ʦʪʨʝʟʢʘ. ʇʨʠ ʵʪʦʤ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ 

ʪʦʯʢʠ ʥʘ ʣʶʙʫʶ ʯʘʩʪʴ ʦʪʨʝʟʢʘ L ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʪʦʡ ʯʘʩʪʠ 

ʥʘ ʦʪʨʝʟʢʝ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʝʛʦ ʜʣʠʥʝ. ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʙʨʦʰʝʥʥʘʷ ʪʦʯʢʘ ʧʦʧʘʜʝʪ ʥʘ ʦʪʨʝʟʦʢ l, ʷʚʣʷʶʱʠʡʩʷ ʯʘʩʪʴʶ ʦʪʨʝʟʢʘ L, 

ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

,
l

p
L

 

ʛʜʝ l ï ʜʣʠʥʘ ʦʪʨʝʟʢʘ l, ʘ L ï ʜʣʠʥʘ ʦʪʨʝʟʢʘ L. 

ʄʦʞʥʦ ʜʘʪʴ ʘʥʘʣʦʛʠʯʥʫʶ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ ʜʣʷ ʪʦʯʢʠ, ʙʨʦʰʝʥʥʦʡ ʥʘ 

ʧʣʦʩʢʫʶ ʦʙʣʘʩʪʴ  S ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʦʥʘ ʧʦʧʘʜʝʪ ʥʘ ʯʘʩʪʴ ʵʪʦʡ 

ʦʙʣʘʩʪʠ s: 

 

,
s

p
S

 

ʛʜʝ s ï ʧʣʦʱʘʜʴ ʯʘʩʪʠ ʦʙʣʘʩʪʠ, ʘ S ï ʧʣʦʱʘʜʴ ʚʩʝʡ ʦʙʣʘʩʪʠ. 

ɺ ʪʨʝʭʤʝʨʥʦʤ ʩʣʫʯʘʝ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʪʦʯʢʘ, ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʪʝʣʝ V, ʧʦʧʘʜʝʪ ʚ ʝʛʦ ʯʘʩʪʴ v, ʟʘʜʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

 

,
v

p
V

 

ʛʜʝ v ï ʦʙʲʝʤ ʯʘʩʪʠ ʪʝʣʘ, ʘ V ï ʦʙʲʝʤ ʚʩʝʛʦ ʪʝʣʘ. 

 

ʇʨʠʤʝʨ 1.  

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʪʦʯʢʘ, ʥʘʫʜʘʯʫ ʙʨʦʰʝʥʥʘʷ ʚ ʢʨʫʛ, ʥʝ 

ʧʦʧʘʜʝʪ ʚ ʧʨʘʚʠʣʴʥʳʡ ʰʝʩʪʠʫʛʦʣʴʥʠʢ, ʚʧʠʩʘʥʥʳʡ ʚ ʥʝʛʦ. 
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ʈʝʰʝʥʠʝ.  

ʇʫʩʪʴ ʨʘʜʠʫʩ ʢʨʫʛʘ ʨʘʚʝʥ R , ʪʦʛʜʘ ʩʪʦʨʦʥʘ ʰʝʩʪʠʫʛʦʣʴʥʠʢʘ ʪʦʞʝ ʨʘʚʥʘ 

R. ʇʨʠ ʵʪʦʤ ʧʣʦʱʘʜʴ ʢʨʫʛʘ 2 ,S R  ʘ ʧʣʦʱʘʜʴ ʰʝʩʪʠʫʛʦʣʴʥʠʢʘ 

23 3
.

2
s R  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

2 2

2

3 3
3 32 0,174.

2

R R
S s

p
S R

 

ʇʨʠʤʝʨ 2.  

ʅʘ ʦʪʨʝʟʦʢ ɸɺ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʙʨʦʰʝʥʳ ʪʨʠ ʪʦʯʢʠ: ʉ, D ʠ ʄ. ʅʘʡʪʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟ ʦʪʨʝʟʢʦʚ ɸʉ, ɸD ʠ ɸʄ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ 

ʪʨʝʫʛʦʣʴʥʠʢ. 

ʈʝʰʝʥʠʝ.  

ʆʙʦʟʥʘʯʠʤ ʜʣʠʥʳ ʦʪʨʝʟʢʦʚ ɸʉ, ɸD ʠ ɸʄ ʯʝʨʝʟ x, y ʠ z ʠ ʨʘʩʩʤʦʪʨʠʤ ʚ 

ʢʘʯʝʩʪʚʝ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʪʨʝʭʤʝʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (ʭ, ʫ, z). ɽʩʣʠ ʧʨʠʥʷʪʴ ʜʣʠʥʫ ʦʪʨʝʟʢʘ 

ʨʘʚʥʦʡ 1, ʪʦ ʵʪʠ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʫʙ 

ʩ ʨʝʙʨʦʤ, ʨʘʚʥʳʤ 1. ʊʦʛʜʘ ʤʥʦʞʝʩʪʚʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ ʩʦʩʪʦʠʪ ʠʟ 

ʪʦʯʝʢ, ʜʣʷ ʢʦʦʨʜʠʥʘʪ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥʳ ʥʝʨʘʚʝʥʩʪʚʘ ʪʨʝʫʛʦʣʴʥʠʢʘ: x + 

y > z, x + z > y,  y + z > x. ʕʪʦ ʯʘʩʪʴ ʢʫʙʘ, ʦʪʨʝʟʘʥʥʘʷ ʦʪ ʥʝʛʦ 

ʧʣʦʩʢʦʩʪʷʤʠ x + y = z, x + z = y,  y + z = x 

 

 
ʈʠʩ. 4 

 

(ʦʜʥʘ ʠʟ ʥʠʭ, ʧʣʦʩʢʦʩʪʴ x + y = z, ʧʨʦʚʝʜʝʥʘ ʥʘ ʨʠʩ.4). ʂʘʞʜʘʷ ʪʘʢʘʷ 

ʧʣʦʩʢʦʩʪʴ ʦʪʜʝʣʷʝʪ ʦʪ ʢʫʙʘ ʧʠʨʘʤʠʜʫ, ʦʙʲʝʤ ʢʦʪʦʨʦʡ ʨʘʚʝʥ  
1 1 1

1 .
3 2 6

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʲʝʤ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ 
1 1

1 3 .
6 2

v  

ʊʦʛʜʘ  
1 1

: 1 .
2 2

v
p

V
 

ʭ 

ʫ 

z 



 18 

 

ʊʝʦʨʝʤʘ ʩʣʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ 

 

ʊʝʦʨʝʤʘ ʩʣʦʞʝʥʠʷ.  ɺʝʨʦʷʪʥʦʩʪʴ ʨ(ɸ + ɺ) ʩʫʤʤʳ ʩʦʙʳʪʠʡ ɸ ʠ ɺ ʨʘʚʥʘ 

 

( ) ( ) ( ) ( ). (1)p A B p A p B p AB  

 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. 

ɼʦʢʘʞʝʤ ʪʝʦʨʝʤʫ ʩʣʦʞʝʥʠʷ ʜʣʷ ʩʭʝʤʳ ʩʣʫʯʘʝʚ. ʇʫʩʪʴ ʧ ï ʯʠʩʣʦ 

ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʦʧʳʪʘ, ʪɸ ï ʯʠʩʣʦ ʠʩʭʦʜʦʚ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʙʳʪʠʶ 

ɸ, ʪɺ ï ʯʠʩʣʦ ʠʩʭʦʜʦʚ, ʙʣʘʛʦʧʨʠ̫ʪʥʳʭ ʩʦʙʳʪʠʶ ɺ, ʘ ʪɸɺ ï ʯʠʩʣʦ ʠʩʭʦʜʦʚ 

ʦʧʳʪʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʷʪ ʦʙʘ ʩʦʙʳʪʠʷ (ʪʦ ʝʩʪʴ ʠʩʭʦʜʦʚ, 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʶ ɸɺ). ʊʦʛʜʘ ʯʠʩʣʦ ʠʩʭʦʜʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʠʤʝʝʪ ʤʝʩʪʦ ʩʦʙʳʪʠʝ ɸ + ɺ, ʨʘʚʥʦ ʪɸ + ʪɺ ï ʪɸɺ (ʪʘʢ ʢʘʢ ʚ ʩʫʤʤʝ (ʪɸ + 

ʪɺ)  ʪɸɺ  ʫʯʪʝʥʦ ʜʚʘʞʜʳ: ʢʘʢ ʠʩʭʦʜʳ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ɸ, ʠ ʠʩʭʦʜʳ, 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ɺ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʨʦʷʪʥʦʩʪʴ ʩʫʤʤʳ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ (1): 

( ) ( ) ( ) ( ),Ȭ Ȯ ȬȮ Ȭ Ȯ ȬȮɞ ɞ ɞ ɞ ɞ ɞ
ɜ Ȭ Ȯ ɜ Ȭ ɜ Ȯ ɜ ȬȮ

ɛ ɛ ɛ ɛ
 

ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʜʦʢʘʟʘʪʴ. 

 

ʉʣʝʜʩʪʚʠʝ 1. ʊʝʦʨʝʤʫ ʩʣʦʞʝʥʠʷ ʤʦʞʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʥʘ ʩʣʫʯʘʡ ʩʫʤʤʳ 

ʣʶʙʦʛʦ ʯʠʩʣʘ ʩʦʙʳʪʠʡ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʫʤʤʳ ʪʨʝʭ ʩʦʙʳʪʠʡ ɸ, ɺ ʠ ʉ  

ʈ(ɸ + ɺ + ʉ) = ʨ(ɸ) + ʨ(ɺ) + ʨ(ʉ) ï ʨ(ɸɺ) ï ʨ(ɸʉ) ï ʨ(ɺʉ) + ʨ(ɸɺʉ) 

ʠ ʪ.ʜ. 

 

ʉʣʝʜʩʪʚʠʝ 2. ɽʩʣʠ ʩʦʙʳʪʠʷ ɸ ʠ ɺ ʥʝʩʦʚʤʝʩʪʥʳ, ʪʦ ʪɸɺ = 0, ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʨʦʷʪʥʦʩʪʴ ʩʫʤʤʳ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ ʨʘʚʥʘ ʩʫʤʤʝ 

ʠʭ ʚʝʨʦʷʪʥʦʩʪʝʡ: 

 

( ) ( ) ( ). (2)p A B p A p B  

 

ʆʧʨʝʜʝʣʝʥʠʝ.  ʇʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʩʦʙʳʪʠʷʤʠ ʥʘʟʳʚʘʶʪ ʜʚʘ 

ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʷ, ʦʙʨʘʟʫʶʱʠʭ ʧʦʣʥʫʶ ʛʨʫʧʧʫ. ɽʩʣʠ ʦʜʥʦ ʠʟ ʥʠʭ 

ʥʘʟʚʘʪʴ ɸ, ʪʦ ʚʪʦʨʦʝ ʧʨʠʥʷʪʦ ʦʙʦʟʥʘʯʘʪʴ Ȭ. 

ɿʘʤʝʯʘʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Ȭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʦʙʳʪʠʝ ɸ ʥʝ 

ʧʨʦʠʟʦʰʣʦ. 

 

ʊʝʦʨʝʤʘ. ʉʫʤʤʘ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʦʙʳʪʠʡ ʨʘʚʥʘ 1: 
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( ) ( ) 1. (3)p A p A  

 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ.  

ʊʘʢ ʢʘʢ ɸ ʠ Ȭ ʦʙʨʘʟʫʶʪ ʧʦʣʥʫʶ ʛʨʫʧʧʫ, ʪʦ ʦʜʥʦ ʠʟ ʥʠʭ ʦʙʷʟʘʪʝʣʴʥʦ 

ʧʨʦʠʟʦʡʜʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ, ʪʦ ʝʩʪʴ ʩʦʙʳʪʠʝ ɸ +Ȭ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʦʚʝʨʥʳʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʈ( ɸ +Ȭ) = 1. ʅʦ, ʪʘʢ ʢʘʢ ɸ ʠȬ 

ʥʝʩʦʚʤʝʩʪʥʳ, ʠʟ (7) ʩʣʝʜʫʝʪ, ʯʪʦ ʈ(ɸ +Ȭ) = ʨ(ɸ) + ʨ(Ȭ).  

ɿʥʘʯʠʪ,  ʨ(ɸ) + ʨ(Ȭ) = 1, ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʜʦʢʘʟʘʪʴ. 

 

ɿʘʤʝʯʘʥʠʝ. ɺ ʨʷʜʝ ʟʘʜʘʯ ʧʨʦʱʝ ʠʩʢʘʪʴ ʥʝ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʜʘʥʥʦʛʦ 

ʩʦʙʳʪʠʷ, ʘ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʝʤʫ, ʘ ʟʘʪʝʤ ʥʘʡʪʠ 

ʪʨʝʙʫʝʤʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦ ʬʦʨʤʫʣʝ (3). 

 

ʇʨʠʤʝʨ 3.  

ʀʟ ʫʨʥʳ, ʩʦʜʝʨʞʘʱʝʡ 2 ʙʝʣʳʭ ʠ 6 ʯʝʨʥʳʭ ʰʘʨʦʚ, ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ 

ʠʟʚʣʝʢʘʶʪʩʷ 5 ʰʘʨʦʚ.  ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʳʥʫʪʳ ʰʘʨʳ ʨʘʟʥʳʭ 

ʮʚʝʪʦʚ. 

ʈʝʰʝʥʠʝ.  

ʉʦʙʳʪʠʝ Ȭ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʟʘʜʘʥʥʦʤʫ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʟ 
ʫʨʥʳ ʚʳʥʫʪʦ 5 ʰʘʨʦʚ ʦʜʥʦʛʦ ʮʚʝʪʘ, ʘ ʪʘʢ ʢʘʢ ʙʝʣʳʭ ʰʘʨʦʚ ʚ ʥʝʡ ʚʩʝʛʦ 

ʜʚʘ, ʪʦ ʵʪʦʪ ʮʚʝʪ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʯʝʨʥʳʤ. ʄʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ 

ʠʩʭʦʜʦʚ ʦʧʳʪʘ ʥʘʡʜʝʤ ʧʦ ʬʦʨʤʫʣʝ ʜʣʷ ʯʠʩʣʘ ʩʦʯʝʪʘʥʠʡ: 

5
8

8! 6 7 8
56,

5! 3! 6
ɛ Ƚ  

ʘ ʤʥʦʞʝʩʪʚʦ ʠʩʭʦʜʦʚ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʙʳʪʠʶ ɸ - ʵʪʦ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ 

ʥʘʙʦʨʦʚ ʧʦ 5 ʰʘʨʦʚ ʪʦʣʴʢʦ ʠʟ ʰʝʩʪʠ ʯʝʨʥʳʭ: 
5
6 6.

Ȭ
ɞ Ƚ  

ʊʦʛʜʘ 
6 3

( ) ,
56 28

ɜ Ȭ  ʘ  
3 25

( ) 1 .
28 28

ɜ Ȭ  

 

ʊʝʦʨʝʤʘ ʫʤʥʦʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ 

 

ʆʧʨʝʜʝʣʝʥʠʝ. ʅʘʟʦʚʝʤ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨɸ(ɺ) ʩʦʙʳʪʠʷ ɺ 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɺ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʩʦʙʳʪʠʝ ɸ ʧʨʦʠʟʦʰʣʦ. 

ɿʘʤʝʯʘʥʠʝ.  

ʇʦʥʷʪʠʝ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʦʙʳʪʠʷ ɸ ʠʟʤʝʥʷʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɺ. 

ʇʨʠʤʝʨ 4. 

ʇʫʩʪʴ ʩʦʙʳʪʠʝ ɸ ï ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʢʦʣʦʜʳ ʚ 32 ʢʘʨʪʳ ʪʫʟʘ, ʘ ʩʦʙʳʪʠʝ ɺ ï 

ʪʦ, ʯʪʦ ʠ ʚʪʦʨʘʷ ʚʳʥʫʪʘʷ ʠʟ ʢʦʣʦʜʳ ʢʘʨʪʘ ʦʢʘʞʝʪʩʷ ʪʫʟʦʤ. ʊʦʛʜʘ, ʝʩʣʠ 

ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʨʘʟʘ ʢʘʨʪʘ ʙʳʣʘ ʚʦʟʚʨʘʱʝʥʘ ʚ ʢʦʣʦʜʫ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ 
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ʚʳʥʫʪʴ ʚʪʦʨʠʯʥʦ ʪʫʟ ʥʝ ʤʝʥʷʝʪʩʷ: 
4 1

( ) ( ) 0,125.
32 8

ɜ Ȯ ɜ Ȭ  ɽʩʣʠ ʞʝ 

ʧʝʨʚʘʷ ʢʘʨʪʘ ʚ ʢʦʣʦʜʫ ʥʝ ʚʦʟʚʨʘʱʘʝʪʩʷ, ʪʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʦʙʳʪʠʷ ɸ 

ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʢʦʣʦʜʝ ʦʩʪʘʣʘʩʴ 31 ʢʘʨʪʘ, ʠʟ ʢʦʪʦʨʳʭ ʪʦʣʴʢʦ 3 

ʪʫʟʘ. ʇʦʵʪʦʤʫ  
3

( ) 0,097.
31

Aɜ Ȯ  

ʇʨʠʤʝʨ 5. 

ɽʩʣʠ ʩʦʙʳʪʠʝ ɸ ï ʧʦʧʘʜʘʥʠʝ ʚ ʩʘʤʦʣʝʪ ʧʨʦʪʠʚʥʠʢʘ ʧʨʠ ʧʝʨʚʦʤ ʚʳʩʪʨʝʣʝ 

ʠʟ ʦʨʫʜʠʷ, ʘ  ɺ ï ʧʨʠ ʚʪʦʨʦʤ, ʪʦ ʧʝʨʚʦʝ ʧʦʧʘʜʘʥʠʝ ʫʤʝʥʴʰʘʝʪ 

ʤʘʥʝʚʨʝʥʥʦʩʪʴ ʩʘʤʦʣʝʪʘ, ʧʦʵʪʦʤʫ ʨɸ(ɺ) ʫʚʝʣʠʯʠʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨ(ɸ). 

 

ʊʝʦʨʝʤʘ ʫʤʥʦʞʝʥʠʷ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ ʩʦʙʳʪʠʡ ʨʘʚʥʘ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʥʘ ʫʩʣʦʚʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ 

ʜʨʫʛʦʛʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʝʨʚʦʝ ʩʦʙʳʪʠʝ ʧʨʦʠʟʦʰʣʦ: 

 

( ) ( ) ( ). (4)Ap AB p A p B  

 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʦʙʦʟʥʘʯʝʥʠʷʤʠ ʪʝʦʨʝʤʳ ʩʣʦʞʝʥʠʷ. ʊʦʛʜʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʨɸ(ɺ) ʤʥʦʞʝʩʪʚʦʤ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʥʫʞʥʦ ʩʯʠʪʘʪʴ ʪɸ 

(ʪʘʢ ʢʘʢ ɸ ʧʨʦʠʟʦʰʣʦ), ʘ ʤʥʦʞʝʩʪʚʦʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ ï ʪʝ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʰʣʠ ʠ ɸ, ʠ ɺ ( ʪɸɺ ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

  

( ) ( ) : ( ),ȬȮ ȬȮ
A

Ȭ Ȭ

ɞ ɞ ɛ
ɜ Ȯ ɜ ȬȮ ɜ Ȭ

ɞ ɛ ɞ
 

ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ ʫʪʚʝʨʞʜʝʥʠʝ ʪʝʦʨʝʤʳ. 

 

ʇʨʠʤʝʨ 6.  

ɼʣʷ ʧʦʨʘʞʝʥʠʷ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʧʘʩʪʴ ʚ ʥʝʝ ʜʚʘʞʜʳ. ɺʝʨʦʷʪʥʦʩʪʴ 

ʧʝʨʚʦʛʦ ʧʦʧʘʜʘʥʠʷ ʨʘʚʥʘ 0,2, ʟʘʪʝʤ ʦʥʘ ʥʝ ʤʝʥʷʝʪʩʷ ʧʨʠ ʧʨʦʤʘʭʘʭ, ʥʦ 

ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʧʦʧʘʜʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʜʚʦʝ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, 

ʯʪʦ ʮʝʣʴ ʙʫʜʝʪ ʧʦʨʘʞʝʥʘ ʧʝʨʚʳʤʠ ʜʚʫʤʷ ʚʳʩʪʨʝʣʘʤʠ. 

ʈʝʰʝʥʠʝ.  

ʇʫʩʪʴ ʩʦʙʳʪʠʝ ɸ ï ʧʦʧʘʜʘʥʠʝ ʧʨʠ ʧʝʨʚʦʤ ʚʳʩʪʨʝʣʝ, ʘ ʩʦʙʳʪʠʝ ɺ ï 

ʧʦʧʘʜʘʥʠʝ ʧʨʠ ʚʪʦʨʦʤ. ʊʦʛʜʘ  

ʨ (ɸ) = 0,2, ʨɸ(ɺ) = 0,4, ʨ (ɸɺ) = 0,2Ț0,4 = 0,08. 

 

ʉʣʝʜʩʪʚʠʝ.  ɽʩʣʠ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʚʳʯʠʩʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ 

ɺɸ, ʩʦʚʧʘʜʘʶʱʝʛʦ ʩ ʩʦʙʳʪʠʝʤ ɸɺ, ʪʦ ʧʦʣʫʯʠʤ, ʯʪʦ 

( ) ( ) ( ).Bp BA p B p A  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 
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( ) ( ) ( ) ( ). (5)A Bp A p B p B p A  

ʆʧʨʝʜʝʣʝʥʠʝ. ʉʦʙʳʪʠʝ ɺ ʥʘʟʳʚʘʝʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ ʩʦʙʳʪʠʷ ɸ, ʝʩʣʠ 

ʧʦʷʚʣʝʥʠʝ ʩʦʙʳʪʠʷ ɸ ʥʝ ʠʟʤʝʥʷʝʪ ʚʝʨʦʷʪʥʦʩʪʠ ɺ, ʪʦ ʝʩʪʴ  ʨɸ(ɺ) = ʨ (ɺ). 

ɿʘʤʝʯʘʥʠʝ. ɽʩʣʠ ʩʦʙʳʪʠʝ ɺ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ɸ, ʪʦ ʠ ɸ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ɺ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʟ (10) ʩʣʝʜʫʝʪ ʧʨʠ ʵʪʦʤ, ʯʪʦ   

ʨ (ɸ) Ț ʨ (ɺ) = ʨ (ɺ) Ț ʨɺ(ɸ), 

ʦʪʢʫʜʘ ʨɺ(ɸ) = ʨ (ɸ). ɿʥʘʯʠʪ, ʩʚʦʡʩʪʚʦ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʦʙʳʪʠʡ 

ʚʟʘʠʤʥʦ. 

 

ʊʝʦʨʝʤʘ ʫʤʥʦʞʝʥʠʷ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ ʠʤʝʝʪ ʚʠʜ: 

 

( ) ( ) ( ), (6)p AB p A p B  

 

ʪʦ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ ʨʘʚʥʘ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʠʭ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʪʝʦʨʝʤʳ ʩʣʦʞʝʥʠʷ ʠ ʫʤʥʦʞʝʥʠʷ ʦʙʳʯʥʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚʤʝʩʪʝ. 

 

ʇʨʠʤʝʨ 7.  

ɼʚʘ ʩʪʨʝʣʢʘ ʜʝʣʘʶʪ ʧʦ ʦʜʥʦʤʫ ʚʳʩʪʨʝʣʫ ʧʦ ʤʠʰʝʥʠ. ɺʝʨʦʷʪʥʦʩʪʠ ʠʭ 

ʧʦʧʘʜʘʥʠʷ ʧʨʠ ʦʜʥʦʤ ʚʳʩʪʨʝʣʝ ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,6 ʠ 0,7. ʅʘʡʪʠ 

ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʝʜʫʶʱʠʭ ʩʦʙʳʪʠʡ: 

 ɸ ï ʭʦʪʷ ʙʳ ʦʜʥʦ ʧʦʧʘʜʘʥʠʝ ʧʨʠ ʜʚʫʭ ʚʳʩʪʨʝʣʘʭ; 

 ɺ ï ʨʦʚʥʦ ʦʜʥʦ ʧʦʧʘʜʘʥʠʝ ʧʨʠ ʜʚʫʭ ʚʳʩʪʨʝʣʘʭ; 

 ʉ ï ʜʚʘ ʧʦʧʘʜʘʥʠʷ; 

 D ï ʥʠ ʦʜʥʦʛʦ ʧʦʧʘʜʘʥʠʷ. 

ʈʝʰʝʥʠʝ.  

ʇʫʩʪʴ ʩʦʙʳʪʠʝ ʅ1 ï ʧʦʧʘʜʘʥʠʝ ʧʝʨʚʦʛʦ ʩʪʨʝʣʢʘ, ʅ2 ï ʧʦʧʘʜʘʥʠʝ ʚʪʦʨʦʛʦ. 

ʊʦʛʜʘ  

1 2 1 2 1 2 1 2 1 2, , , .A H H B H ȹ ȹ ȹ Ƚ ȹ ȹ D H H 

ʉʦʙʳʪʠʷ ʅ1 ʠ ʅ2 ʩʦʚʤʝʩʪʥʳ ʠ ʥʝʟʘʚʠʩʠʤʳ, ʧʦʵʪʦʤʫ ʪʝʦʨʝʤʘ ʩʣʦʞʝʥʠʷ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʙʱʝʤ ʚʠʜʝ, ʘ ʪʝʦʨʝʤʘ ʫʤʥʦʞʝʥʠʷ ï ʚ ʚʠʜʝ (6). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨ(ʉ) = 0,6Ț0,7 = 0,42,  ʨ(ɸ) = 0,6 + 0,7 ï 0,42 = 0,88, ʨ(B) = 

0,6Ț0,3 + 0,7Ț0,4 = 0,46 (ʪʘʢ ʢʘʢ ʩʦʙʳʪʠʷ 1 2ȹ ȹ ʠ 1 2ȹ ȹ ʥʝʩʦʚʤʝʩʪʥʳ),  

ʨ(D) = 0,4Ț0,3 = 0,12. ɿʘʤʝʪʠʤ, ʯʪʦ ʩʦʙʳʪʠʷ ɸ ʠ D ʷʚʣʷʶʪʩʷ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ, ʧʦʵʪʦʤʫ  ʨ(ɸ) = 1 ï ʨ(D). 

 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʩʦʙʳʪʠʷ 

 

ʊʝʦʨʝʤʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʧʦʧʘʨʥʦ 

ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ ɸ1, ɸ2,é, ɸʧ ʨʘʚʥʘ 

1 2( ) 1 , (7)np A q q q  
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ʛʜʝ qi ï ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ,iȬ  ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʩʦʙʳʪʠʶ ɸi . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. 

ɽʩʣʠ ʩʦʙʳʪʠʝ ɸ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʷʚʣʝʥʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʩʦʙʳʪʠʷ ʠʟ ɸ1, 

ɸ2,é, ɸʧ, ʪʦ ʩʦʙʳʪʠʷ ɸ ʠ 1 2... ɛȬȬ Ȭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ, ʧʦʵʪʦʤʫ ʩʫʤʤʘ ʠʭ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʨʘʚʥʘ 1. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʢʦʣʴʢʫ ɸ1, ɸ2,é, ɸʧ  ʥʝʟʘʚʠʩʠʤʳ, 

ʪʦ ʥʝʟʘʚʠʩʠʤʳ ʠ 1 2, ,..., ɛȬ Ȭ Ȭ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ,  

1 2 1 2 1 2... ( ) ( )... ( ) ...ɛ ɛ np Ȭ Ȭ Ȭ ɜ Ȭ ɜ Ȭ ɜ Ȭ q q q. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʬʦʨʤʫʣʳ (7). 

 

ʇʨʠʤʝʨ 8.  

ʉʢʦʣʴʢʦ ʥʫʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʙʨʦʩʢʦʚ ʤʦʥʝʪʳ, ʯʪʦʙʳ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʝ 

ʤʝʥʝʝ 0,9 ʚʳʧʘʣ ʭʦʪʷ ʙʳ ʦʜʠʥ ʛʝʨʙ? 

ʈʝʰʝʥʠʝ.  

ɺʝʨʦʷʪʥʦʩʪʴ ʚʳʧʘʜʝʥʠʷ ʛʝʨʙʘ ʧʨʠ ʦʜʥʦʤ ʙʨʦʩʢʝ ʨʘʚʥʘ ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʩʦʙʳʪʠʷ (ʚʳʧʘʜʝʥʠʷ ʮʠʬʨʳ) ʠ ʨʘʚʥʘ 0,5. ʊʦʛʜʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʧʘʜʝʥʠʷ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʛʝʨʙʘ ʧʨʠ ʧ ʚʳʩʪʨʝʣʘʭ ʨʘʚʥʘ 1- 

(0,5)
ʧ
 . ʊʦʛʜʘ ʠʟ ʨʝʰʝʥʠʷ ʥʝʨʘʚʝʥʩʪʚʘ 1- (0,5)

ʧ
 > 0,9 ʩʣʝʜʫʝʪ, ʯʪʦ ʧ > 

log210 Ó 4. 

 

ʇʈʀʄɽʈʓ ʈɽʐɽʅʀʗ ɿɸɼɸʏ 
 

ɿʘʜʘʯʘ 1. 
ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʪʦʯʢʘ, ʙʨʦʰʝʥʥʘʷ ʥʘʫʜʘʯʫ ʚ ʢʨʫʛ, ʧʦʧʘʜʝʪ ʚ 

ʨʘʚʥʦʙʝʜʨʝʥʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ, ʚʧʠʩʘʥʥʳʡ ʚ ʵʪʦʪ ʢʨʫʛ. 

 

ʋʂɸɿɸʅʀɽ 
ʀʩʢʦʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʚʥʘ ʦʪʥʦʰʝʥʠʶ ʧʣʦʱʘʜʝʡ ʪʨʝʫʛʦʣʴʥʠʢʘ ʠ ʢʨʫʛʘ. 

 

ʈɽʐɽʅʀɽ 
 

 
ʀʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ: 

,
s

p
S

 

ʛʜʝ S ï ʤʝʨʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʣʦʱʘʜʴ) ʦʙʣʘʩʪʠ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ, ʘ s ï 

ʧʣʦʱʘʜʴ ʦʙʣʘʩʪʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ. 

S 

s 
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ɽʩʣʠ ʨʘʜʠʫʩ ʢʨʫʛʘ ʨʘʚʝʥ R, ʪʦ ʛʠʧʦʪʝʥʫʟʘ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ʷʚʣʷʝʪʩʷ ʜʠʘʤʝʪʨʦʤ ʦʢʨʫʞʥʦʩʪʠ ʠ ʠ ʨʘʚʥʘ 2R, ʘ ʚʳʩʦʪʘ, ʦʧʫʱʝʥʥʘʷ ʥʘ 

ʛʠʧʦʪʝʥʫʟʫ, ʨʘʚʥʘ R. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

2 2

2

2

1
2 , ,

2

1
.

ɖɜɟɏɌ

ɖɜɟɏɌ

s R R R S R

s R
p

S R

 

ʆʪʚʝʪ: 
1

.  

 

ɿʘʜʘʯʘ 2. 
ʏʠʩʣʘ ʭ ʠ ʫ ʤʦʛʫʪ ʨʘʚʥʦʚʦʟʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʣʶʙʳʝ ʟʥʘʯʝʥʠʷ ʠʟ ʧʨʦʤʝʞʫʪʢʘ 

[0;1]. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ |x - y| < 0,3. 

 

ʋʢʘʟʘʥʠʝ 
ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʯʠʩʣʘ ʷʚʣʷʶʪʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʦʯʢʠ ʥʘ 

ʧʣʦʩʢʦʩʪʠ. ʊʦʛʜʘ ʤʥʦʞʝʩʪʚʦʤ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʢʚʘʜʨʘʪ ʩʦ 

ʩʪʦʨʦʥʦʡ, ʨʘʚʥʦʡ ʝʜʠʥʠʮʝ, ʘ ʤʥʦʞʝʩʪʚʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ ï ʦʙʣʘʩʪʴ, 

ʟʘʜʘʥʥʘʷ ʥʝʨʘʚʝʥʩʪʚʦʤ |x - y| < 0,3. 

 

ʈʝʰʝʥʠʝ 
 

 
 

ɿʘʜʘʜʠʤ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʦʧʳʪʘ ʚ ʚʠʜʝ ʢʚʘʜʨʘʪʘ 0 < x < 1, 0 < 

y < 1. ʊʦʛʜʘ ʤʥʦʞʝʩʪʚʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʴ 

ʵʪʦʛʦ ʢʚʘʜʨʘʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʤʝʞʜʫ ʧʨʷʤʳʤʠ ʭ ï ʫ = 0,3 ʠ ʭ ï ʫ = -0,3. 

ʅʘʡʜʝʤ ʧʣʦʱʘʜʴ ʵʪʦʡ ʦʙʣʘʩʪʠ ʢʘʢ ʨʘʟʥʦʩʪʴ ʧʣʦʱʘʜʠ ʢʚʘʜʨʘʪʘ, ʨʘʚʥʦʡ 

ʝʜʠʥʠʮʝ, ʠ ʩʫʤʤʳ ʧʣʦʱʘʜʝʡ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʢʘʪʝʪʳ ʢʦʪʦʨʳʭ 

ʨʘʚʥʳ 0,7:  

ʭ 

ʫ 

1 

1 

0,3 

0,3 

0,7 

0,7 
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21
1 2 0,7 1 0, 49 0,51.

2
0,51

0,51.
1

s

s
p

S

 

ʆʪʚʝʪ: 0,51. 

 

ɿʘʜʘʯʘ 3.  

ʅʘ ʦʪʨʝʟʢʝ ʜʣʠʥʦʡ l ʥʘʫʜʘʯʫ ʩʪʘʚʷʪʩʷ ʜʚʝ ʪʦʯʢʠ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʪʨʝʭ ʦʪʨʝʟʢʦʚ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʪʨʝʫʛʦʣʴʥʠʢ. 

 

ʋʢʘʟʘʥʠʝ 

 
 

ʇʫʩʪʴ ʆʉ ï ʜʘʥʥʳʡ ʦʪʨʝʟʦʢ, ɸ ʠ ɺ ï ʧʦʩʪʘʚʣʝʥʥʳʝ ʥʘ ʥʝʤ ʪʦʯʢʠ. ʈʘʩʩʤʦʪʨʠʪʝ 

ʚ ʢʘʯʝʩʪʚʝ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ʩ 

ʢʘʪʝʪʘʤʠ, ʨʘʚʥʳʤʠ l, ʚ ʢʦʪʦʨʦʤ ʢʦʦʨʜʠʥʘʪʳ ʢʘʞʜʦʡ ʪʦʯʢʠ ʨʘʚʥʳ ʜʣʠʥʘʤ 

ʦʪʨʝʟʢʦʚ ʆɸ ʠ ʆɺ. ʄʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʟʘʜʘʡʪʝ ʩ ʧʦʤʦʱʴʶ 

ʥʝʨʘʚʝʥʩʪʚʘ ʪʨʝʫʛʦʣʴʥʠʢʘ (ʩʫʤʤʘ ʣʶʙʳʭ ʜʚʫʭ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ ʙʦʣʴʰʝ 

ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʳ). 

 

ʈʝʰʝʥʠʝ 
 

ʇʫʩʪʴ ʆʉ ï ʜʘʥʥʳʡ ʦʪʨʝʟʦʢ, ɸ ʠ ɺ ï ʧʦʩʪʘʚʣʝʥʥʳʝ ʥʘ ʥʝʤ ʪʦʯʢʠ. ʆʙʦʟʥʘʯʠʤ 

ʜʣʠʥʳ ʦʪʨʝʟʢʦʚ ʆɸ ʠ ʆɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘ ʭ ʠ ʫ (y > x). ʊʦʛʜʘ ʤʥʦʞʝʩʪʚʦ 

ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʦʧʳʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʫʛʦʣʴʥʠʢ 0 < x < l, 0 < y < l, 

y > x. ʆʧʨʝʜʝʣʠʤ ʤʥʦʞʝʩʪʚʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ ʩ ʧʦʤʦʱʴʶ ʥʝʨʘʚʝʥʩʪʚʘ 

ʪʨʝʫʛʦʣʴʥʠʢʘ: 

2

.
2

2

OA AB BC y l y

OA BC AB x l y y x

AB BC OA l x x

l
y

l
y x

l
x

 

 

ʆ ɸ ɺ ʉ 
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ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ ʷʚʣʷʝʪʩʷ 

ʪʨʝʫʛʦʣʴʥʠʢʦʤ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʛʦ ʚ 4 ʨʘʟʘ ʤʝʥʴʰʝ ʧʣʦʱʘʜʠ ʤʥʦʞʝʩʪʚʘ 

ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʢʦʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʚʥʘ 1/4. 

ʆʪʚʝʪ: 
1

.
4

 

 

ɿʘʜʘʯʘ 4. 
ɼʚʘ ʧʘʨʦʭʦʜʘ ʜʦʣʞʥʳ ʧʦʜʦʡʪʠ ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʧʨʠʯʘʣʫ. ɺʨʝʤʷ ʧʨʠʭʦʜʘ 

ʦʙʦʠʭ ʧʘʨʦʭʦʜʦʚ ʥʝʟʘʚʠʩʠʤʦ ʠ ʨʘʚʥʦʚʦʟʤʦʞʥʦ ʚ ʪʝʯʝʥʠʝ ʜʘʥʥʳʭ ʩʫʪʦʢ. 

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʜʥʦʤʫ ʠʟ ʧʘʨʦʭʦʜʦʚ ʧʨʠʜʝʪʩʷ ʦʞʠʜʘʪʴ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʧʨʠʯʘʣʘ, ʝʩʣʠ ʚʨʝʤʷ ʩʪʦʷʥʢʠ ʧʝʨʚʦʛʦ ʧʘʨʦʭʦʜʘ ï ʦʜʠʥ ʯʘʩ, ʘ 

ʚʪʦʨʦʛʦ ï ʜʚʘ ʯʘʩʘ (ʦʪʚʝʪ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʨʝʪʴʝʛʦ ʟʥʘʢʘ ʧʦʩʣʝ ʟʘʧʷʪʦʡ). 

 

ʋʢʘʟʘʥʠʝ 
ʇʨʠʤʠʪʝ ʟʘ ʭ ʚʨʝʤʷ ʧʨʠʙʳʪʠʷ ʧʝʨʚʦʛʦ ʧʘʨʦʭʦʜʘ, ʟʘ ʫ ï ʚʨʝʤʷ ʧʨʠʙʳʪʠʷ 

ʚʪʦʨʦʛʦ, ʠ ʨʘʩʩʤʦʪʨʠʪʝ ʚ ʢʘʯʝʩʪʚʝ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʦʧʳʪʘ 

ʢʚʘʜʨʘʪ 0 < x < 24, 0 < y < 24. 

 

ʈʝʰʝʥʠʝ 

 

 
ʭ 

ʫ 

24 

24 

ʫ=ʭ+1 

ʭ=ʫ+2 

ʭ 

ʫ 

l 

l 
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ɽʩʣʠ ʧʨʠʥʷʪʴ ʟʘ ʭ ʚʨʝʤʷ ʧʨʠʙʳʪʠʷ ʧʝʨʚʦʛʦ ʧʘʨʦʭʦʜʘ, ʟʘ ʫ ï ʚʨʝʤʷ ʧʨʠʙʳʪʠʷ 

ʚʪʦʨʦʛʦ, ʪʦ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʦʧʳʪʘ ʷʚʣʷʝʪʩʷ ʢʚʘʜʨʘʪʦʤ 0 < x < 

24, 0 < y < 24. ʄʥʦʞʝʩʪʚʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ ʟʘʜʘʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʭ < y < 

x + 1, y < x < y + 2. 

ʅʘʡʜʝʤ ʧʣʦʱʘʜʴ ʧʦʣʫʯʝʥʥʦʡ ʦʙʣʘʩʪʠ: 

2 2 2

2

1 1
24 23 22 69,5.

2 2
69,5

24 576, 0,121.
576

s

s
S p

S

 

ʆʪʚʝʪ: 0,121. 

 

ɿʘʜʘʯʘ 5. 
ʀʟ ʧʦʣʥʦʛʦ ʥʘʙʦʨʘ ʢʦʩʪʝʡ ʜʦʤʠʥʦ ʥʘʫʜʘʯʫ ʠʟʚʣʝʢʘʶʪʩʷ ʪʨʠ ʢʦʩʪʠ. ʅʘʡʪʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʦʥʠ ï ʜʫʙʣʠ. 

 

ʋʢʘʟʘʥʠʝ 
ʇʨʠʤʝʥʠʪʝ ʪʝʦʨʝʤʫ ʫʤʥʦʞʝʥʠʷ ʜʣʷ ʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ. 

 

ʈʝʰʝʥʠʝ 

 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʢʦʩʪʠ ʠʟʚʣʝʢʘʶʪʩʷ ʧʦ ʦʜʥʦʡ. ʉʦʙʳʪʠʝʤ ɸ ʥʘʟʦʚʝʤ 

ʠʟʚʣʝʯʝʥʠʝ ʜʫʙʣʷ ʚ ʧʝʨʚʳʡ ʨʘʟ, ʩʦʙʳʪʠʝʤ ɺ ï ʠʟʚʣʝʯʝʥʠʝ ʚʪʦʨʦʛʦ ʜʫʙʣʷ, 

ʩʦʙʳʪʠʝʤ ʉ ï ʪʨʝʪʴʝʛʦ. ʕʪʠ ʩʦʙʳʪʠʷ ʷʚʣʷʶʪʩʷ ʟʘʚʠʩʠʤʳʤʠ, ʪʘʢ ʢʘʢ ʧʦʩʣʝ 

ʠʟʚʣʝʯʝʥʠʷ ʢʘʞʜʦʡ ʦʯʝʨʝʜʥʦʡ ʢʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ ʠ ʯʠʩʣʦ ʦʩʪʘʚʰʠʭʩʷ ʢʦʩʪʝʡ 

(28, ʟʘʪʝʤ 27, ʟʘʪʝʤ 26), ʠ ʢʦʣʠʯʝʩʪʚʦ ʜʫʙʣʝʡ ʩʨʝʜʠ ʥʠʭ (7, ʟʘʪʝʤ 6, ʟʘʪʝʤ 5). 

ʅʘʤ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ ɸɺʉ. 
7 1 6 2 5

( ) ; ( ) ; ( ) ;
28 4 27 9 26

1 2 5 5
( ) ( ) ( ) ( ) .

4 9 26 468

A AB

A AB

p A p B p C

p ABC p A p B p C

 

ʆʪʚʝʪ: 
5

.
468

 

 

ɿʘʜʘʯʘ 6. 
ɺ ʧʝʨʚʦʡ ʫʨʥʝ ʥʘʭʦʜʠʪʩʷ 5 ʙʝʣʳʭ ʰʘʨʦʚ, 11 ʯʝʨʥʳʭ ʠ 8 ʢʨʘʩʥʳʭ, ʚʦ ʚʪʦʨʦʡ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 10, 8 ʠ 6. ʀʟ ʢʘʞʜʦʡ ʫʨʥʳ ʥʘʫʜʘʯʫ ʠʟʚʣʝʢʘʝʪʩʷ ʧʦ ʦʜʥʦʤʫ 

ʰʘʨʫ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʦʜʥʦʛʦ ʮʚʝʪʘ (ʦʪʚʝʪ ʦʢʨʫʛʣʠʪʴ ʜʦ 

ʪʨʝʪʴʝʛʦ ʟʥʘʢʘ ʧʦʩʣʝ ʟʘʧʷʪʦʡ). 

 

ʋʢʘʟʘʥʠʝ 
ʇʨʠʤʝʥʠʪʝ ʪʝʦʨʝʤʫ ʩʣʦʞʝʥʠʷ ʜʣʷ ʪʨʝʭ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ: ɸ ï 

ʠʟʚʣʝʯʝʥʳ ʙʝʣʳʝ ʰʘʨʳ, ɺ ï ʯʝʨʥʳʝ, ʉ ï ʢʨʘʩʥʳʝ. 
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ʈʝʰʝʥʠʝ 

ʉʦʙʳʪʠʝ, ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʫʤʤʫ ʜʣʷ ʪʨʝʭ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ: ɸ ï ʠʟʚʣʝʯʝʥʳ ʙʝʣʳʝ ʰʘʨʳ, ɺ ï 

ʯʝʨʥʳʝ, ʉ ï ʢʨʘʩʥʳʝ. ʂʘʞʜʦʝ ʠʭ ʥʠʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ 

ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ: ʠʟʚʣʝʯʝʥʠʝ ʰʘʨʘ ʥʫʞʥʦʛʦ ʮʚʝʪʘ 

ʠʟ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʫʨʥʳ. ʇʨʠʤʝʥʠʤ ʪʝʦʨʝʤʫ ʫʤʥʦʞʝʥʠʷ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ 

ʩʦʙʳʪʠʡ ʠ ʪʝʦʨʝʤʫ ʩʣʦʞʝʥʠʷ ʜʣʷ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ: 
5 10 25 11 8 11

( ) ; ( ) ;
24 24 288 24 24 72

8 6 1
( ) ;

24 24 12
25 11 1 31

( ) 0,323.
288 72 12 96

p A p B

p C

p A B C

 

ʆʪʚʝʪ: 0,323. 

 

ɿʘʜʘʯʘ 7. 
ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʧʘʜʝʥʠʷ ʭʦʪʷ ʙʳ ʦʜʥʦʡ ʰʝʩʪʝʨʢʠ ʧʨʠ ʯʝʪʳʨʝʭ ʙʨʦʩʢʘʭ 

ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ (ʦʪʚʝʪ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʨʝʪʴʝʛʦ ʟʥʘʢʘ ʧʦʩʣʝ ʟʘʧʷʪʦʡ). 

 

ʋʢʘʟʘʥʠʝ 
ʅʘʡʜʠʪʝ ʚʥʘʯʘʣʝ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʜʘʥʥʦʤʫ. 

 

ʈʝʰʝʥʠʝ 
ʉʦʙʳʪʠʝ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʜʘʥʥʦʤʫ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʯʝʪʳʨʝʭ 

ʙʨʦʩʢʘʭ ʰʝʩʪʝʨʢʘ ʥʝ ʚʳʧʘʣʘ ʥʠ ʨʘʟʫ. ʅʘʡʜʝʤ ʝʛʦ ʚʝʨʦʷʪʥʦʩʪʴ, ʠʩʧʦʣʴʟʫʷ 

ʪʝʦʨʝʤʫ ʫʤʥʦʞʝʥʠʷ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ: 
4

5 625 671
( ) ; ( ) 1 ( ) 0,518.

6 1296 1296
p A p A p A  

ʆʪʚʝʪ: 0,518. 

 

1.1.3. ʌʦʨʤʫʣʘ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʬʦʨʤʫʣʘ ɹʘʡʝʩʘ. 

ʌʦʨʤʫʣʘ ɹʝʨʥʫʣʣʠ 

 

ʇʫʩʪʴ ʩʦʙʳʪʠʝ ɸ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʪʦʣʴʢʦ ʩʦʚʤʝʩʪʥʦ ʩ ʦʜʥʠʤ ʠʟ ʩʦʙʳʪʠʡ 

ʅ1, ʅ2,é, ʅʧ, ʦʙʨʘʟʫʶʱʠʭ ʧʦʣʥʫʶ ʛʨʫʧʧʫ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ. ʊʦʛʜʘ 

ʩʦʙʳʪʠʷ ʅ1, ʅ2,é, ʅʧ  ʥʘʟʳʚʘʶʪʩʷ ʛʠʧʦʪʝʟʘʤʠ. 

 

ʊʝʦʨʝʤʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ, ʥʘʩʪʫʧʘʶʱʝʛʦ ʩʦʚʤʝʩʪʥʦ ʩ ʛʠʧʦʪʝʟʘʤʠ 

ʅ1, ʅ2,é, ʅʧ, ʨʘʚʥʘ: 

 

 

1

( ) ( ) ( / ), (1)
n

i i
i

ɜ Ȭ p H p A H  
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ʛʜʝ p(Hi) ï ʚʝʨʦʷʪʥʦʩʪʴ  i- ʡ ʛʠʧʦʪʝʟʳ, ʘ p(A/Hi) ï ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ 

ʧʨʠ ʫʩʣʦʚʠʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʛʠʧʦʪʝʟʳ. ʌʦʨʤʫʣʘ (1) ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ 

ʬʦʨʤʫʣʳ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. 

ʄʦʞʥʦ ʩʯʠʪʘʪʴ ʩʦʙʳʪʠʝ ɸ ʩʫʤʤʦʡ ʧʦʧʘʨʥʦ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ ɸʅ1, 

ɸʅ2,é, ɸʅʧ. ʊʦʛʜʘ ʠʟ ʪʝʦʨʝʤ ʩʣʦʞʝʥʠʷ ʠ ʫʤʥʦʞʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ 

 

1 2

1 2
1

( ) ( ... )

( ) ( ) ... ( ) ( ) ( / ),

ɛ

n

ɛ i i
i

ɜ Ȭ ɜ Ȭȹ Ȭȹ Ȭȹ

ɜ Ȭȹ ɜ Ȭȹ ɜ Ȭȹ p H p A H
 

ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʜʦʢʘʟʘʪʴ. 

ʇʨʠʤʝʨ 1.  

ʀʤʝʁʪʩʷ ʪʨʠ ʦʜʠʥʘʢʦʚʳʝ ʫʨʥʳ ʩ ʰʘʨʘʤʠ. ɺ ʧʝʨʚʦʡ ʠʟ ʥʠʭ 3 ʙʝʣʳʭ ʠ 4 

ʯʝʨʥʳʭ ʰʘʨʘ, ʚʦ ʚʪʦʨʦʡ ï 2 ʙʝʣʳʭ ʠ 5 ʯʝʨʥʳʭ, ʚ ʪʨʝʪʴʝʡ ï 10 ʯʝʨʥʳʭ 

ʰʘʨʦʚ. ʀʟ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʦʡ ʫʨʥʳ ʥʘʫʜʘʯʫ ʚʳʥʫʪ ʰʘʨ. ʅʘʡʪʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥ ʙʝʣʳʡ. 

ʈʝʰʝʥʠʝ.  

ɹʫʜʝʤ ʩʯʠʪʘʪʴ ʛʠʧʦʪʝʟʘʤʠ ʅ1, ʅ2 ʠ ʅ3 ʚʳʙʦʨ ʫʨʥʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʥʦʤʝʨʦʤ. ʊʘʢ ʢʘʢ ʧʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ʚʩʝ ʛʠʧʦʪʝʟʳ ʨʘʚʥʦʚʦʟʤʦʞʥʳ, ʪʦ  

1 2 3

1
( ) ( ) ( ) .

3
ɜ ȹ ɜ ȹ ɜ ȹ  

ʅʘʡʜʝʤ ʫʩʣʦʚʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ɸ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʢʘʞʜʦʡ ʛʠʧʦʪʝʟʳ:  

1 2 3

3 2
( / ) , ( / ) , ( / ) 0.

7 7
ɜ Ȭ ȹ ɜ Ȭ ȹ ɜ Ȭ ȹ 

ʊʦʛʜʘ  
1 3 1 2 1 5

( ) 0 0,238.
3 7 3 7 3 21

ɜ Ȭ  

 

ʌʦʨʤʫʣʘ ɹʘʡʝʩʘ (ʪʝʦʨʝʤʘ ʛʠʧʦʪʝʟ) 

ʇʫʩʪʴ ʠʟʚʝʩʪʝʥ ʨʝʟʫʣʴʪʘʪ ʦʧʳʪʘ, ʘ ʠʤʝʥʥʦ ʪʦ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ ɸ. 

ʕʪʦʪ ʬʘʢʪ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʘʧʨʠʦʨʥʳʝ (ʪʦ ʝʩʪʴ ʠʟʚʝʩʪʥʳʝ ʜʦ ʦʧʳʪʘ) 

ʚʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ. ʅʘʧʨʠʤʝʨ, ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʨʠʤʝʨʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ 

ʫʨʥʳ ʙʝʣʦʛʦ ʰʘʨʘ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʦʡ ʫʨʥʦʡ ʥʝ ʤʦʛʣʘ ʙʳʪʴ ʪʨʝʪʴʷ, ʚ 

ʢʦʪʦʨʦʡ ʥʝʪ ʙʝʣʳʭ ʰʘʨʦʚ, ʪʦ ʝʩʪʴ ʨ (ʅ3/ɸ) = 0. ɼʣʷ ʧʝʨʝʦʮʝʥʢʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʛʠʧʦʪʝʟ ʧʨʠ ʠʟʚʝʩʪʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʬʦʨʤʫʣʘ ɹʘʡʝʩʘ: 

 

 

( ) ( / )
( / ) . (2)

( )
i i

i

p H p A H
ɜ ȹ A

p A
 

 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʟ ʪʝʦʨʝʤʳ ʫʤʥʦʞʝʥʠʷ ʧʦʣʫʯʠʤ, ʯʪʦ   

( ) ( / ) ( ) ( / ),i i ip A p H A p H p A H  
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ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʬʦʨʤʫʣʳ (2). 

ʇʨʠʤʝʨ 2.  

ʇʦʩʣʝ ʜʚʫʭ ʚʳʩʪʨʝʣʦʚ ʜʚʫʭ ʩʪʨʝʣʢʦʚ, ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʧʘʜʘʥʠʡ ʢʦʪʦʨʳʭ 

ʨʘʚʥʳ 0,6 ʠ 0,7, ʚ ʤʠʰʝʥʠ ʦʢʘʟʘʣʘʩʴ ʦʜʥʘ ʧʨʦʙʦʠʥʘ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʧʦʧʘʣ ʧʝʨʚʳʡ ʩʪʨʝʣʦʢ. 

ʈʝhʝʥʠʝ.  

ʇʫʩʪʴ ʩʦʙʳʪʠʝ ɸ ï ʦʜʥʦ ʧʦʧʘʜʘʥʠʝ ʧʨʠ ʜʚʫʭ ʚʳʩʪʨʝʣʘʭ, ʘ ʛʠʧʦʪʝʟʳ: ʅ1 ï 

ʧʝʨʚʳʡ ʧʦʧʘʣ, ʘ ʚʪʦʨʦʡ ʧʨʦʤʘʭʥʫʣʩʷ, ʅ2 ï ʧʝʨʚʳʡ ʧʨʦʤʘʭʥʫʣʩʷ, ʘ ʚʪʦʨʦʡ 

ʧʦʧʘʣ, ʅ3 ï ʦʙʘ ʧʦʧʘʣʠ, ʅ4 ï ʦʙʘ ʧʨʦʤʘʭʥʫʣʠʩʴ. ɺʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ: 

ʨ(ʅ1) = 0,6Ț0,3 = 0,18, ʨ(ʅ2) = 0,4Ț0,7 = 0,28, ʨ(ʅ3) = 0,6Ț0,7 = 0,42,  ʨ(ʅ4) = 

0,4Ț0,3 = 0,12.  ʊʦʛʜʘ 

ʨ(ɸ/ʅ1) = ʨ(ɸ/ʅ2) = 1,  ʨ(ɸ/ʅ3) = ʨ(ɸ/ʅ4) = 0. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ  

ʨ(ɸ) = 0,18Ț1 + 0,28Ț1 + 0,42Ț0 + 0,12Ț0 = 0,46. 

ʇʨʠʤʝʥʷʷ ʬʦʨʤʫʣʫ ɹʘʡʝʩʘ, ʧʦʣʫʯʠʤ: 

1

0,18 1 9
( / ) 0,391.

0,46 23
ɜ ȹ Ȭ  

 

ʉʭʝʤʘ ʧʦʚʪʦʨʝʥʠʷ ʠʩʧʳʪʘʥʠʡ. ʌʦʨʤʫʣʘ ɹʝʨʥʫʣʣʠ 

 

ʈʘʩʩʤʦʪʨʠʤ ʩʝʨʠʶ ʠʟ ʧ ʠʩʧʳʪʘʥʠʡ, ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʩʦʙʳʪʠʝ ɸ 

ʧʦʷʚʣʷʝʪʩʷ ʩ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨ, ʧʨʠʯʝʤ ʨʝʟʫʣʴʪʘʪ ʢʘʞʜʦʛʦ 

ʠʩʧʳʪʘʥʠʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʪʘʣʴʥʳʭ. ʇʦʜʦʙʥʘʷ ʧʦʩʪʘʥʦʚʢʘ 

ʟʘʜʘʯʠ ʥʘʟʳʚʘʝʪʩʷ ʩʭʝʤʦʡ ʧʦʚʪʦʨʝʥʠʷ ʠʩʧʳʪʘʥʠʡ. ʅʘʡʜʝʤ ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʚ ʪʘʢʦʡ ʩʝʨʠʠ ʩʦʙʳʪʠʝ ɸ ʧʨʦʠʟʦʡʜʝʪ ʨʦʚʥʦ ʢ ʨʘʟ (ʥʝʚʘʞʥʦ, ʚ 

ʢʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ). ʀʥʪʝʨʝʩʫʶʱʝʝ ʥʘʩ ʩʦʙʳʪʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʫʤʤʫ ʨʘʚʥʦʚʝʨʦʷʪʥʳʭ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ, ʟʘʢʣʶʯʘʶʱʠʭʩʷ ʚ 

ʪʦʤ, ʯʪʦ ɸ ʧʨʦʠʟʦʰʣʦ ʚ ʥʝʢʦʪʦʨʳʭ ʢ ʠʩʧʳʪʘʥʠʷʭ ʠ ʥʝ ʧʨʦʠʟʦʰʣʦ ʚ 

ʦʩʪʘʣʴʥʳʭ  ʧ ï ʢ ʠʩʧʳʪʘʥʠʷʭ. ʏʠʩʣʦ ʪʘʢʠʭ ʩʦʙʳʪʠʡ ʨʘʚʥʦ ʯʠʩʣʫ 

ʩʦʯʝʪʘʥʠʡ ʠʟ ʧ ʧʦ ʢ, ʪʦ ʝʩʪʴ k
ɛȽ, ʘ ʚʝʨʦʷʪʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ: p

k
q

n-k
, ʛʜʝ 

q = 1 ï p ï ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʦʧʳʪʝ ɸ ʥʝ ʧʨʦʠʟʦʰʣʦ. 

ʇʨʠʤʝʥʷʷ ʪʝʦʨʝʤʫ ʩʣʦʞʝʥʠʷ ʜʣʷ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ, ʧʦʣʫʯʠʤ 

ʬʦʨʤʫʣʫ ɹʝʨʥʫʣʣʠ: 

 

 

( ) . (3)k k n k
n np k C p q  

 

ʇʨʠʤʝʨ 3.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʟʘ ʥʫʞʥʦ ʩʦʙʨʘʪʴ 5 ʠʟʜʝʣʠʡ ʩ ʦʩʦʙʳʤ ʟʥʘʢʦʤ ʥʘ 

ʵʪʠʢʝʪʢʝ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠʜʝʪʩʷ ʢʫʧʠʪʴ 10 ʠʟʜʝʣʠʡ, ʝʩʣʠ 

ʵʪʠʢʝʪʢʠ ʩ ʵʪʠʤ ʟʥʘʢʦʤ ʠʤʝʶʪ 5% ʠʟʜʝʣʠʡ. 

ʈʝʰʝʥʠʝ.  
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ʀʟ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʩʣʝʜʥʝʝ ʢʫʧʣʝʥʥʦʝ ʠʟʜʝʣʠʝ ʠʤʝʝʪ 

ʦʩʦʙʳʡ ʟʥʘʢ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟ ʧʨʝʜʳʜʫʱʠʭ ʜʝʚʷʪʠ ʵʪʠ ʟʥʘʢʠ ʠʤʝʣʠ 4 

ʠʟʜʝʣʠʷ. ʅʘʡʜʝʤ ʚʝʨʦʷʪʥʦʩʪʴ ʵʪʦʛʦ ʧʦ ʬʦʨʤʫʣʝ ɹʝʨʥʫʣʣʠ:  
4 4 5

9 9(4) (0,05) (0,95) 0,0006092.p C  

ʊʦʛʜʘ ʨ = 0,0006092Ț0,05 = 0,0000304. 

 

ʇʨʠʙʣʠʞʝʥʠʝ ʇʫʘʩʩʦʥʘ ʜʣʷ ʩʭʝʤʳ ɹʝʨʥʫʣʣʠ 

ʌʦʨʤʫʣʘ ɹʝʨʥʫʣʣʠ ʪʨʝʙʫʝʪ ʛʨʦʤʦʟʜʢʠʭ ʨʘʩʯʝʪʦʚ ʧʨʠ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʠʩʧʳʪʘʥʠʡ. ʄʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʫʜʦʙʥʫʶ ʜʣʷ ʨʘʩʯʝʪʦʚ 

ʧʨʠʙʣʠʞʝʥʥʫʶ ʬʦʨʤʫʣʫ, ʝʩʣʠ ʧʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʠʩʧʳʪʘʥʠʡ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ɸ ʚ ʦʜʥʦʤ ʦʧʳʪʝ ʤʘʣʘ, ʘ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʨ = ɚ 

ʩʦʭʨʘʥʷʝʪ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʥʳʭ ʩʝʨʠʡ ʦʧʳʪʦʚ ( ʪʦ ʝʩʪʴ 

ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ ɸ ʚ ʨʘʟʥʳʭ ʩʝʨʠʷʭ ʠʩʧʳʪʘʥʠʡ ʦʩʪʘʝʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤ). ʇʨʠʤʝʥʠʤ ʬʦʨʤʫʣʫ ɹʝʨʥʫʣʣʠ: 
( 1)( 2)...( 1)

( ) (1 )
!

( 1)...( 1)
1 .

!

k n k
n

k n k

n n n n k
p k p p

k

n n n k

k n n

 

ʅʘʡʜʝʤ ʧʨʝʜʝʣ ʧʦʣʫʯʝʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʧʨʠ :n  

1 2 1
( ) lim 1 1 1 ... 1 1

!

lim 1 1 1.
! !

n kk

n
n

n kk k

n

k
p k

k n n n n

e
k n n k

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʫʣʘ ʇʫʘʩʩʦʥʘ 

 

 

( ) (4)
!

k

n

e
p k

k
 

 

ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʢ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ ɸ ʜʣʷ ʤʘʩʩʦʚʳʭ (ʧ 

ʚʝʣʠʢʦ) ʠ ʨʝʜʢʠʭ (ʨ ʤʘʣʦ) ʩʦʙʳʪʠʡ. 
 

ʇʈʀʄɽʈʓ ʈɽʐɽʅʀʗ ɿɸɼɸʏ 
 

ɿʘʜʘʯʘ 1. 
ɺ ʧʝʨʚʦʡ ʫʨʥʝ 4 ʙʝʣʳʭ ʰʘʨʘ ʠ 6 ʯʝʨʥʳʭ, ʚʦ ʚʪʦʨʦʡ 1 ʙʝʣʳʡ ʠ 9 ʯʝʨʥʳʭ, ʚ 

ʪʨʝʪʴʝʡ 10 ʯʝʨʥʳʭ ʰʘʨʦʚ. ʀʟ ʥʘʫʜʘʯʫ ʚʳʙʨʘʥʥʦʡ ʫʨʥʳ ʚʳʥʫʪ ʰʘʨ. ʅʘʡʪʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥ ʙʝʣʳʡ. 

ʋʢʘʟʘʥʠʝ 
ʀʩʧʦʣʴʟʫʡʪʝ ʬʦʨʤʫʣʫ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʩʯʠʪʘʷ ʛʠʧʦʪʝʟʘʤʠ ʚʳʙʦʨ ʫʨʥʳ 

(ʚʩʝ ʪʨʠ ʛʠʧʦʪʝʟʳ ʨʘʚʥʦʚʝʨʦʷʪʥʳ). 
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ʈʝʰʝʥʠʝ 

ʇʫʩʪʴ ʩʦʙʳʪʠʝ ɸ ï ʠʟʚʣʝʯʝʥʠʝ ʙʝʣʦʛʦ ʰʘʨʘ, ʛʠʧʦʪʝʟʳ ʅ1, ʅ2, ʅ3 ï ʚʳʙʦʨ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʨʥʳ. ʊʦʛʜʘ  

1 2 3

1 2 3

1
( ) ( ) ( ) ,

3
4 1 0

( ) , ( ) , ( ) 0,
10 10 10

1 4 1 1 1 1
( ) 0 .

3 10 3 10 3 6

H H H

p H p H p H

p A p A p A

p A

 

ʆʪʚʝʪ: 
1

.
6

 

 

ɿʘʜʘʯʘ 2. 
ɺ ʷʱʠʢʝ 15 ʪʝʥʥʠʩʥʳʭ ʤʷʯʝʡ, ʠʟ ʢʦʪʦʨʳʭ 9 ʥʦʚʳʭ. ɼʣʷ ʧʝʨʚʦʡ ʠʛʨʳ ʥʘʫʛʘʜ 

ʙʝʨʫʪʩʷ ʪʨʠ ʤʷʯʘ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʠʛʨʳ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʷʱʠʢ. ɼʣʷ ʚʪʦʨʦʡ 

ʠʛʨʳ ʪʘʢʞʝ ʥʘʫʛʘʜ ʙʝʨʫʪʩʷ ʪʨʠ ʤʷʯʘ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʤʷʯʠ, 

ʚʟʷʪʳʝ ʜʣʷ ʚʪʦʨʦʡ ʠʛʨʳ, ʥʦʚʳʝ (ʦʪʚʝʪ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʨʝʪʴʝʛʦ ʟʥʘʢʘ ʧʦʩʣʝ 

ʟʘʧʷʪʦʡ). 

 

ʋʢʘʟʘʥʠʝ 
ʀʩʧʦʣʴʟʫʡʪʝ ʬʦʨʤʫʣʫ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʟʘʜʘʚʘʷ ʯʝʪʳʨʝ ʛʠʧʦʪʝʟʳ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʥʦʚʳʭ ʤʷʯʝʡ ʩʨʝʜʠ ʪʨʝʭ, ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʧʝʨʚʦʡ ʠʛʨʳ. 

 

ʈʝʰʝʥʠʝ 
ʇʫʩʪʴ ʩʦʙʳʪʠʝ ɸ ï ʚʳʙʦʨ ʜʣʷ ʚʪʦʨʦʡ ʠʛʨʳ ʪʨʝʭ ʥʦʚʳʭ ʤʷʯʝʡ. 

ɿʘʜʘʜʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦ ʛʠʧʦʪʝʟ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʅ1 ï ʚʩʝ ʤʷʯʠ, ʚʟʷʪʳʝ ʜʣʷ ʧʝʨʚʦʡ ʠʛʨʳ, ʩʪʘʨʳʝ (ʪʦʛʜʘ ʧʦʩʣʝ ʧʝʨʚʦʡ ʠʛʨʳ ʚ 

ʷʱʠʢʝ ʧʦ-ʧʨʝʞʥʝʤʫ 9 ʥʦʚʳʭ ʤʷʯʝʡ); 

ʅ2 ï ʩʨʝʜʠ ʤʷʯʝʡ, ʚʟʷʪʳʭ ʜʣʷ ʧʝʨʚʦʡ ʠʛʨʳ, ʦʜʠʥ ʥʦʚʳʡ (ʪʦʛʜʘ ʧʦʩʣʝ ʧʝʨʚʦʡ 

ʠʛʨʳ ʥʦʚʳʭ ʤʷʯʝʡ ʦʩʪʘʣʦʩʴ 8); 

ʅ3 ï ʩʨʝʜʠ ʤʷʯʝʡ, ʚʟʷʪʳʭ ʜʣʷ ʧʝʨʚʦʡ ʠʛʨʳ, ʜʚʘ ʥʦʚʳʭ (ʜʣʷ ʚʪʦʨʦʡ ʠʛʨʳ 

ʦʩʪʘʝʪʩʷ 7 ʥʦʚʳʭ); 

ʅ4 ï ʚʩʝ ʤʷʯʠ, ʚʟʷʪʳʝ ʜʣʷ ʧʝʨʚʦʡ ʠʛʨʳ, ʥʦʚʳʝ (ʜʣʷ ʚʪʦʨʦʡ ʠʛʨʳ ʦʩʪʘʝʪʩʷ 6 

ʥʦʚʳʭ). 

ʅʘʡʜʝʤ ʚʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ, ʠʩʧʦʣʴʟʫʷ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʬʦʨʤʫʣʫ ʜʣʷ ʯʠʩʣʘ ʩʦʯʝʪʘʥʠʡ: 
3 2 1
6 6 9

1 23 3
15 15

1 2 3
6 9 9

3 43 3
15 15

20 4 15 9 27
( ) ; ( ) ;

455 91 455 91

6 36 216 84 12
( ) ; ( ) .

455 455 455 65

C C C
p H p H

C C

C C C
p H p H

C C

 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʫʯʠʪʳʚʘʷ ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʦʚʳʭ ʤʷʯʝʡ ʧʝʨʝʜ 

ʚʪʦʨʦʡ ʠʛʨʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʛʠʧʦʪʝʟʳ, ʥʘʡʜʝʤ ʫʩʣʦʚʥʫʶ 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʢʘʞʜʦʡ ʛʠʧʦʪʝʟʳ: 
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1 2

3 1

3 3
9 8
3 3
15 15

3 3
7 6
3 3
15 15

12 56 8
( ) , ( ) ,

65 455 65

35 1 4
( ) , ( ) .

455 13 91

H H

H H

C C
p A p A

C C

C C
p A p A

C C

 

ʊʝʧʝʨʴ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦʣʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ: 
4 12 27 8 216 1 12 4

( )
91 65 91 65 455 13 65 91

528
0,089.

5915

p A

 

ʆʪʚʝʪ: 0,089. 

 

ɿʘʜʘʯʘ 3. 
ʅʘ ʜʚʫʭ ʩʪʘʥʢʘʭ ʠʟʛʦʪʦʚʣʷʶʪʩʷ ʦʜʠʥʘʢʦʚʳʝ ʜʝʪʘʣʠ. ɺʝʨʦʷʪʥʦʩʪʴ ʙʨʘʢʘ ʜʣʷ 

ʜʝʪʘʣʠ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʥʘ ʧʝʨʚʦʤ ʩʪʘʥʢʝ, ʨʘʚʥʘ 0,02, ʥʘ ʚʪʦʨʦʤ ï 0,05. ʀʟ 

ʷʱʠʢʘ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʷʪʩʷ 20 ʜʝʪʘʣʝʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʧʝʨʚʦʤ ʩʪʘʥʢʝ, ʠ 

30, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʚʪʦʨʦʤ, ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʘ ʜʝʪʘʣʴ, ʢʦʪʦʨʘʷ ʧʦʩʣʝ 

ʧʨʦʚʝʨʢʠ ʦʢʘʟʘʣʘʩʴ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥʘ 

ʠʟʛʦʪʦʚʣʝʥʘ ʥʘ ʚʪʦʨʦʤ ʩʪʘʥʢʝ. 

 

ʋʢʘʟʘʥʠʝ 
ʇʨʠʤʝʥʠʪʝ ʬʦʨʤʫʣʫ ɹʘʡʝʩʘ, ʚʳʙʨʘʚ ʚ ʢʘʯʝʩʪʚʝ ʛʠʧʦʪʝʟ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʠ 

ʥʘ ʧʝʨʚʦʤ ʠʣʠ ʚʪʦʨʦʤ ʩʪʘʥʢʝ. ʊʦʛʜʘ ʪʨʝʙʫʝʪʩʷ, ʟʥʘʷ ʨʝʟʫʣʴʪʘʪ ʦʧʳʪʘ, 

ʧʝʨʝʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʛʠʧʦʪʝʟʳ ʅ2. 

 

ʈʝʰʝʥʠʝ 
ʇʫʩʪʴ ʛʠʧʦʪʝʟʘ ʅ1 ï ʜʝʪʘʣʴ ʠʟʛʦʪʦʚʣʝʥʘ ʥʘ ʧʝʨʚʦʤ ʩʪʘʥʢʝ, ʅ2 ï ʥʘ ʚʪʦʨʦʤ, 

ʩʦʙʳʪʠʝ ɸ ï ʚʳʙʨʘʥʥʘʷ ʜʝʪʘʣʴ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʘʷ. ʅʘʡʜʝʤ ʧʦʣʥʫʶ 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ ɸ: 

1 2

1 2

20 30
( ) 0, 4, ( ) 0,6,

50 50
( ) 1 0,02 0,98, ( ) 1 0,05 0,95,

( ) 0, 4 0,98 0,6 0,95 0,962.

H H

p H p H

p A p A

p A

 

ʇʨʠʤʝʥʷʷ ʬʦʨʤʫʣʫ ɹʘʡʝʩʘ, ʥʘʡʜʝʤ ʚʝʨʦʷʪʥʦʩʪʴ ʛʠʧʦʪʝʟʳ ʅ2 ʧʨʠ ʫʩʣʦʚʠʠ, 

ʯʪʦ ʩʦʙʳʪʠʝ ɸ ʧʨʦʠʟʦʰʣʦ: 

2

0,6 0,95 285
( ) 0,593.

0,962 481
Ap H  

ʆʪʚʝʪ: 0,593. 

 

ɿʘʜʘʯʘ 4. 
ɺ ʥʝʢʦʪʦʨʦʡ ʤʝʩʪʥʦʩʪʠ 20% ʜʥʝʡ ʚ ʛʦʜʫ ï ʜʦʞʜʣʠʚʳʝ ʠ 80% - ʩʦʣʥʝʯʥʳʝ. 

ʇʨʦʛʥʦʟ ʧʦʛʦʜʳ ʜʘʶʪ ʜʚʘ ʧʨʝʜʩʢʘʟʘʪʝʣʷ. ʇʝʨʚʳʡ ʦʰʠʙʘʝʪʩʷ ʚ 30% ʩʣʫʯʘʝʚ, 
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ʚʪʦʨʦʡ ï ʚ 10%. ʇʝʨʚʳʡ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʟʘʚʪʨʘ ʙʫʜʝʪ ʩʦʣʥʮʝ, ʚʪʦʨʦʡ ï ʯʪʦ 

ʜʦʞʜʴ. ʏʝʡ ʧʨʦʛʥʦʟ ʩʙʫʜʝʪʩʷ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ? 

 

ʋʢʘʟʘʥʠʝ 
ʇʨʠʤʝʥʠʪʝ ʬʦʨʤʫʣʫ ɹʘʡʝʩʘ, ʩʯʠʪʘʷ ʛʠʧʦʪʝʟʘʤʠ ʩʦʣʥʝʯʥʫʶ ʠʣʠ ʜʦʞʜʣʠʚʫʶ 

ʧʦʛʦʜʫ ʥʘ ʟʘʚʪʨʘʰʥʠʡ ʜʝʥʴ, ʘ ʩʦʙʳʪʠʝʤ ɸ ï ʚʳʜʘʥʥʳʝ ʧʨʦʛʥʦʟʳ. 

 

ʈʝʰʝʥʠʝ 
ʇʫʩʪʴ ʛʠʧʦʪʝʟʘ ʅ1 ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʚʳʙʨʘʥʥʳʡ ʜʝʥʴ ʙʫʜʝʪ ʩʦʣʥʝʯʥʘʷ 

ʧʦʛʦʜʘ, ʘ ʛʠʧʦʪʝʟʘ ʅ2 ï ʜʦʞʜʣʠʚʘʷ. ʊʦʛʜʘ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʚʦʡ ʛʠʧʦʪʝʟʳ 

ʧʨʦʛʥʦʟ ʧʝʨʚʦʛʦ ʧʨʝʜʩʢʘʟʘʪʝʣʷ ʚʝʨʝʥ, ʘ ʚʪʦʨʦʛʦ ï ʦʰʠʙʦʯʝʥ, ʘ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʚʪʦʨʦʡ ʛʠʧʦʪʝʟʳ ï ʥʘʦʙʦʨʦʪ. ʅʘʡʜʝʤ ʧʦʣʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ 

ʩʦʙʳʪʠʷ ɸ (ʚʳʜʘʯʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʛʥʦʟʦʚ): 

1 2

1 2( ) 0,8, ( ) 0,2,

( ) 0,7 0,1 0,07, ( ) 0,3 0,9 0,27,

( ) 0,8 0,07 0,2 0,27 0,11.

H H

p H p H

p A p A

p A

 

ʀʪʘʢ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʠʤʝʥʥʦ ʪʘʢʠʭ ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʭ ʧʨʦʛʥʦʟʦʚ 

ʨʘʚʥʘ 0,11. ʇʝʨʝʦʮʝʥʠʤ ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʚʦʡ ʛʠʧʦʪʝʟʳ, ʟʥʘʷ, ʯʪʦ ʩʦʙʳʪʠʝ ɸ 

ʧʨʦʠʟʦʰʣʦ. ɽʩʣʠ ʦʥʘ ʦʢʘʞʝʪʩʷ ʙʦʣʴʰʝ 0,5, ʪʦ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʩʙʫʜʝʪʩʷ ʧʨʦʛʥʦʟ ʧʝʨʚʦʛʦ ʧʨʝʜʩʢʘʟʘʪʝʣʷ, ʝʩʣʠ ʤʝʥʴʰʝ 0,5 ï ʧʨʦʛʥʦʟ ʚʪʦʨʦʛʦ. 

1

0,8 0,07 56 1
( )

0,11 110 2
Ap H  

ʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʩʙʫʜʝʪʩʷ ʧʨʦʛʥʦʟ ʧʝʨʚʦʛʦ ʧʨʝʜʩʢʘʟʘʪʝʣʷ. 

ʆʪʚʝʪ: ʧʨʦʛʥʦʟ ʧʝʨʚʦʛʦ. 

 

ɿʘʜʘʯʘ 5. 
ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʧʘʜʝʥʠʷ 2-ʭ ʰʝʩʪʝʨʦʢ ʧʨʠ 5 ʙʨʦʩʢʘʭ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ. 

 

ʋʢʘʟʘʥʠʝ 

ɺʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʦʨʤʫʣʦʡ ɹʝʨʥʫʣʣʠ. 

 

ʈʝʰʝʥʠʝ 

2 3

2
5 5

1 1 5
5, 2, , 1 ,

6 6 6

1 5 1 125 625
(2) 10 0,161.

6 6 36 216 3888

n k p q

p C

 

ʆʪʚʝʪ: 0,161. 

 

ɿʘʜʘʯʘ 6. 
ʉʪʨʝʣʢʫ ʚʳʜʘʥʦ 5 ʧʘʪʨʦʥʦʚ ʜʣʷ ʧʦʨʘʞʝʥʠʷ ʪʨʝʭ ʤʠʰʝʥʝʡ. ɺʝʨʦʷʪʥʦʩʪʴ 

ʧʦʧʘʜʘʥʠʷ ʧʨʠ ʢʘʞʜʦʤ ʚʳʩʪʨʝʣʝ ʨʘʚʥʘ 0,4. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥ 

ʠʟʨʘʩʭʦʜʫʝʪ 5 ʧʘʪʨʦʥʦʚ ʠ ʧʦʨʘʟʠʪ ʚʩʝ ʮʝʣʠ. 

 



 34 

 

ʋʢʘʟʘʥʠʝ 
ʉʦʙʳʪʠʝ, ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʧʦʩʣʝʜʥʠʤ, ʧʷʪʳʤ ʚʳʩʪʨʝʣʦʤ ʧʦʨʘʞʝʥʘ ʧʦʩʣʝʜʥʷʷ, ʪʨʝʪʴʷ ʤʠʰʝʥʴ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʧʝʨʚʳʭ ʯʝʪʳʨʝʭ ʚʳʩʪʨʝʣʘʭ ʙʳʣʦ ʨʦʚʥʦ ʜʚʘ ʧʦʧʘʜʘʥʠʷ. 

 

ʈʝʰʝʥʠʝ 

ʇʨʝʜʩʪʘʚʠʤ ʩʦʙʳʪʠʝ, ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ, ʚ ʚʠʜʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ: ɸ ï ʜʚʘ ʧʦʧʘʜʘʥʠʷ ʧʨʠ ʯʝʪʳʨʝʭ 

ʚʳʩʪʨʝʣʘʭ, ɺ ï ʧʦʧʘʜʘʥʠʝ ʧʨʠ ʧʷʪʦʤ ʚʳʩʪʨʝʣʝ. ʊʦʛʜʘ 
2 2 2
4( ) 0,4 0,6 6 0,16 0,36 0,3456;

( ) 0,4; ( ) 0,3456 0,4 0,13824 0,138.

p A C

p B p AB
 

ʆʪʚʝʪ: 0,138. 

 

ɿʘʜʘʯʘ 7. 
ɼʣʷ ʧʦʨʘʞʝʥʠʷ ʮʝʣʠ ʧʨʦʠʟʚʝʣʠ 7 ʚʳʩʪʨʝʣʦʚ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʧʨʠ 

ʢʘʞʜʦʤ ʚʳʩʪʨʝʣʝ ʨʘʚʥʘ 0,6. ʇʨʠ ʦʜʥʦʤ ʧʦʧʘʜʘʥʠʠ ʮʝʣʴ ʚʳʭʦʜʠʪ ʠʟ ʩʪʨʦʷ ʩ 

ʚʝʨʦʷʪʥʦʩʪʴʶ 0,1, ʧʨʠ ʜʚʫʭ ï ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,5, ʧʨʠ ʪʨʝʭ ï ʚʩʝʛʜʘ ʚʳʭʦʜʠʪ 

ʠʟ ʩʪʨʦʷ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʭʦʜʘ ʮʝʣʠ ʠʟ ʩʪʨʦʷ ʧʦʩʣʝ 7 ʚʳʩʪʨʝʣʦʚ. 

 

ʋʢʘʟʘʥʠʝ 
ʈʘʩʩʤʦʪʨʠʪʝ ʛʠʧʦʪʝʟʳ ʅ1 ï ʦʜʥʦ ʧʦʧʘʜʘʥʠʝ ʠʟ ʩʝʤʠ ʚʳʩʪʨʝʣʦʚ, ʅ2 ï ʜʚʘ 

ʧʦʧʘʜʘʥʠʷ, ʅ3 ï ʪʨʠ ʠʣʠ ʙʦʣʝʝ ʧʦʧʘʜʘʥʠʡ. ɺʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ ʤʦʞʥʦ ʥʘʡʪʠ 

ʧʦ ʬʦʨʤʫʣʝ ɹʝʨʥʫʣʣʠ. ɿʘʪʝʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ ɸ ï 

ʚʳʭʦʜʘ ʮʝʣʠ ʠʟ ʩʪʨʦʷ ï  ʧʨʠʤʝʥʠʪʝ ʬʦʨʤʫʣʫ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ. 

 

ʈʝʰʝʥʠʝ 
ʇʫʩʪʴ ʩʦʙʳʪʠʝ ɸ ï ʚʳʭʦʜ ʮʝʣʠ ʠʟ ʩʪʨʦʷ. ɺʝʨʦʷʪʥʦʩʪʴ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʟʘʚʠʩʠʪ 

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʧʘʜʘʥʠʡ, ʧʦʵʪʦʤʫ ʨʘʩʩʤʦʪʨʠʤ ʛʠʧʦʪʝʟʳ ʅ1 ï ʦʜʥʦ 

ʧʦʧʘʜʘʥʠʝ ʠʟ ʩʝʤʠ ʚʳʩʪʨʝʣʦʚ, ʅ2 ï ʜʚʘ ʧʦʧʘʜʘʥʠʷ, ʅ3 ï ʪʨʠ ʠʣʠ ʙʦʣʝʝ  

ʧʦʧʘʜʘʥʠʡ. ɺʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʝ ɹʝʨʥʫʣʣʠ: 
1 6

1 7

2 2 5
2 7

3 1 2

7

( ) 0,6 0, 4 0,0172;

( ) 0,6 0, 4 0,0774;

( ) 1 ( ) ( ) (0)

1 0,0172 0,0774 0, 4 0,9038;

( ) 0,0172 0,1 0,0774 0,5 0,9038 1 0,944.

p H C

p H C

p H p H p H p

p A

 

ʆʪʚʝʪ: 0,944. 
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1.2. ʉʃʋʏɸʁʅʓɽ ɺɽʃʀʏʀʅʓ 

 

1.2.1. ʉʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ. ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ 

 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

 

ʅʘʨʷʜʫ ʩ ʧʦʥʷʪʠʝʤ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʙʦʣʝʝ ʫʜʦʙʥʦʝ ʧʦʥʷʪʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

 

 

ʉʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ, 

ʧʨʠʥʠʤʘʶʱʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʘ ʦʜʥʦ ʠʟ 

ʩʚʦʠʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ, ʧʨʠʯʝʤ ʟʘʨʘʥʝʝ 

ʥʝʠʟʚʝʩʪʥʦ, ʢʘʢʦʝ ʠʤʝʥʥʦ. 

 

 

ɹʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʟʘʛʣʘʚʥʳʤʠ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ 

ʘʣʬʘʚʠʪʘ (ʍ,Y,Z,é), ʘ ʠʭ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʤʘʣʳʤʠ ʙʫʢʚʘʤʠ (xi, yi,é). 

ʇʨʠʤʝʨʳ: ʯʠʩʣʦ ʦʯʢʦʚ, ʚʳʧʘʚʰʠʭ ʧʨʠ ʙʨʦʩʢʝ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ; ʯʠʩʣʦ 

ʧʦʷʚʣʝʥʠʡ ʛʝʨʙʘ ʧʨʠ 10 ʙʨʦʩʢʘʭ ʤʦʥʝʪʳ; ʯʠʩʣʦ ʚʳʩʪʨʝʣʦʚ ʜʦ ʧʝʨʚʦʛʦ 

ʧʦʧʘʜʘʥʠʷ ʚ ʮʝʣʴ; ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʤʠʰʝʥʠ ʜʦ ʧʨʦʙʦʠʥʳ ʧʨʠ 

ʧʦʧʘʜʘʥʠʠ. 

ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʠʤʝʝʪ ʨʘʟʥʳʡ ʚʠʜ: ʜʣʷ ʧʝʨʚʳʭ ʜʚʫʭ 

ʚʝʣʠʯʠʥ ʦʥʦ ʢʦʥʝʯʥʦ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 6 ʠ 11 ʟʥʘʯʝʥʠʡ), ʜʣʷ ʪʨʝʪʴʝʡ 

ʚʝʣʠʯʠʥʳ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʙʝʩʢʦʥʝʯʥʦ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʥʦʞʝʩʪʚʦ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ, ʘ ʜʣʷ ʯʝʪʚʝʨʪʦʡ ï ʚʩʝ ʪʦʯʢʠ ʦʪʨʝʟʢʘ, 

ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ ʨʘʜʠʫʩʫ ʤʠʰʝʥʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʝʨʚʳʭ ʪʨʝʭ 

ʚʝʣʠʯʠʥ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʠʟ ʦʪʜʝʣʴʥʳʭ (ʜʠʩʢʨʝʪʥʳʭ), 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʟʥʘʯʝʥʠʡ, ʘ ʜʣʷ ʯʝʪʚʝʨʪʦʡ ʦʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʧʨʝʨʳʚʥʫʶ ʦʙʣʘʩʪʴ. ʇʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʜʠʩʢʨʝʪʥʳʝ ʠ 

ʥʝʧʨʝʨʳʚʥʳʝ. 

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʥʘʟʳʚʘʝʪʩʷ ʜʠʩʢʨʝʪʥʦʡ, ʝʩʣʠ ʦʥʘ ʧʨʠʥʠʤʘʝʪ 

ʦʪʜʝʣʴʥʳʝ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʚʝʨʦʷʪʥʦʩʪʷʤʠ. 

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʥʘʟʳʚʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʡ, ʝʩʣʠ ʤʥʦʞʝʩʪʚʦ ʝʝ 

ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʮʝʣʠʢʦʤ ʟʘʧʦʣʥʷʝʪ ʥʝʢʦʪʦʨʳʡ ʢʦʥʝʯʥʳʡ ʠʣʠ 

ʙʝʩʢʦʥʝʯʥʳʡ ʧʨʦʤʝʞʫʪʦʢ. 
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ɼʠʩʢʨʝʪʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ 

ɼʣʷ ʟʘʜʘʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʫʞʥʦ ʟʥʘʪʴ ʝʝ ʚʦʟʤʦʞʥʳʝ 

ʟʥʘʯʝʥʠʷ ʠ ʚʝʨʦʷʪʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʧʨʠʥʠʤʘʶʪʩʷ ʵʪʠ ʟʥʘʯʝʥʠʷ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ ʥʘʟʳʚʘʝʪʩʷ ʟʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ʆʥ ʤʦʞʝʪ ʠʤʝʪʴ ʚʠʜ ʪʘʙʣʠʮʳ, ʬʦʨʤʫʣʳ ʠʣʠ 

ʛʨʘʬʠʢʘ.  

ʊʘʙʣʠʮʘ, ʚ ʢʦʪʦʨʦʡ ʧʝʨʝʯʠʩʣʝʥʳ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʚʝʨʦʷʪʥʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ 

ʨʷʜʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

 

xi x1 x2 é xn é 

pi p1 p2 é pn é 

 

ɿʘʤʝʪʠʤ, ʯʪʦ ʩʦʙʳʪʠʝ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 

ʧʨʠʤʝʪ ʦʜʥʦ ʠʟ ʩʚʦʠʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ, 

ʧʦʵʪʦʤʫ 
( )

1

1.
n

i
i

p  

ʇʨʠʤʝʨ 1. 

ɼʚʘ ʩʪʨʝʣʢʘ ʜʝʣʘʶʪ ʧʦ ʦʜʥʦʤʫ ʚʳʩʪʨʝʣʫ ʧʦ ʤʠʰʝʥʠ. ɺʝʨʦʷʪʥʦʩʪʠ ʠʭ 

ʧʦʧʘʜʘʥʠʷ ʧʨʠ ʦʜʥʦʤ ʚʳʩʪʨʝʣʝ ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,6 ʠ 0,7. 

ʉʦʩʪʘʚʠʪʴ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ï ʯʠʩʣʘ ʧʦʧʘʜʘʥʠʡ 

ʧʦʩʣʝ ʜʚʫʭ ʚʳʩʪʨʝʣʦʚ. 

ʈʝʰʝʥʠʝ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʍ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʪʨʠ ʟʥʘʯʝʥʠʷ: 0, 1 ʠ 2. ʀʭ ʚʝʨʦʷʪʥʦʩʪʠ 

ʥʘʡʜʝʥʳ ʚ ʧʨʠʤʝʨʝ, ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʚ ʣʝʢʮʠʠ 3. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʷʜ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʚʠʜ: 

 

ʭi 0 1 2 

pi 0,12 0,46 0,42 

 

ɻʨʘʬʠʯʝʩʢʠ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ï ʣʦʤʘʥʦʡ, 

ʩʦʝʜʠʥʷʶʱʝʡ ʪʦʯʢʠ ʧʣʦʩʢʦʩʪʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (xi, pi). 

 

 
 

   ʈʠʩ. 1 

  

ʭ1 ʭ2  ʭ3   ʭ4   ʭ5 

ʨ4 

 

ʨ2 

ʨ1 
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ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

 

ʌʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ F(x) ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʥʘʟʳʚʘʝʪʩʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ, ʤʝʥʴʰʝʝ ʭ: 

 

 

( ) ( ). (1)F X p X x  

 

ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

1) 0 Ò F(x) Ò 1. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴ, ʦʥʘ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʪʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʠʥʠʤʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ. 

2) ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʫʙʳʚʘʶʱʝʡ ʬʫʥʢʮʠʝʡ, ʪʦ ʝʩʪʴ 

F(x2) Ó F(x1) ʧʨʠ ʭ2 > x1. ʕʪʦ ʩʣʝʜʫʝʪ ʠʟ ʪʦʛʦ, ʯʪʦ  F(x2) = p(X < x2) = p(X < 

x1) + p(x1 Ò X < x2) Ó F(x1). 

3) lim ( ) 0, lim ( ) 1.
x x

F x F x  ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ 

ʍ ʣʝʞʘʪ ʥʘ ʠʥʪʝʨʚʘʣʝ [a, b], ʪʦ F(x) = 0 ʧʨʠ ʭ Ò ʘ ʠ F(x) = 1 ʧʨʠ ʭ Ó b. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, X < a ï ʩʦʙʳʪʠʝ ʥʝʚʦʟʤʦʞʥʦʝ, ʘ X < b ï ʜʦʩʪʦʚʝʨʥʦʝ. 

4) ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ ʠʟ 

ʠʥʪʝʨʚʘʣʘ [a, b], ʨʘʚʥʘ ʨʘʟʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ 

ʢʦʥʮʘʭ ʠʥʪʝʨʚʘʣʘ: 

p ( a < X < b ) = F(b) ï F(a). 

ʉʧʨʘʚʝʜʣʠʚʦʩʪʴ ʵʪʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʩʣʝʜʫʝʪ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʩʤ. ʩʚʦʡʩʪʚʦ 2). 

ɼʣʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʟʥʘʯʝʥʠʝ F(x) ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʫ ʚʝʨʦʷʪʥʦʩʪʝʡ ʪʝʭ ʝʝ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʤʝʥʴʰʝ ʘʨʛʫʤʝʥʪʘ ʬʫʥʢʮʠʠ. 

 

ʇʨʠʤʝʨ 2.  

ʅʘʡʜʝʤ F(x) ʜʣʷ ʧʨʠʤʝʨʘ 1: 

0, 0

0,12, 0 1
( ) .

0,12 0,46 0,58, 1 2

0,58 0,42 1, 2

x

x
F x

x

x

 

 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʩʪʫʧʝʥʯʘʪʳʡ ʚʠʜ: 
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ʈʠʩ. 2 

 

ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

 ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʠ 

ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʜʣʷ ʢʦʪʦʨʦʡ ʬʫʥʢʮʠʶ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʜʥʠʤ ʠʟ ʚʠʜʦʚ ʟʘʜʘʥʠʷ ʟʘʢʦʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʅʦ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚʝʨʦʷʪʥʦʩʪʴ 

ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʝʝ ʟʥʘʯʝʥʠʷ ʨʘʚʥʘ 0. ʕʪʦ ʩʣʝʜʫʝʪ ʠʟ ʩʚʦʡʩʪʚʘ 4 

ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ:  ʨ(ʍ = ʘ) = F(a) ï F(a) = 0. ʇʦʵʪʦʤʫ ʜʣʷ ʪʘʢʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʠʤʝʝʪ ʩʤʳʩʣ ʛʦʚʦʨʠʪʴ ʪʦʣʴʢʦ ʦ ʚʝʨʦʷʪʥʦʩʪʠ ʝʝ 

ʧʦʧʘʜʘʥʠʷ ʚ ʥʝʢʦʪʦʨʳʡ ʠʥʪʝʨʚʘʣ.  

ɺʪʦʨʳʤ ʩʧʦʩʦʙʦʤ ʟʘʜʘʥʠʷ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

(ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ). 

ʌʫʥʢʮʠʷ f(x), ʥʘʟʳʚʘʝʤʘʷ ʧʣʦʪʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

 

( ) ( ), (2)f x F x  

 

ʪʦ ʝʩʪʴ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʉʚʦʡʩʪʚʘ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

1) f(x) Ó 0, ʪʘʢ ʢʘʢ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʫʙʳʚʘʶʱʝʡ. 

2) ( ) ( ) ,
x

F x f t dt  ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

3) ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʠʥʪʝʨʚʘʣ (ʘ, b) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ 

( ) ( ) .
b

a

ɜ Ɍ X b f x dx 

1 2 ʭ 

1 

0,58 

0,12 
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ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

 ( ) ( ) ( ) ( ) ( ) ( ) .
b a b

a

ɜ Ɍ X b F b F a f x dx f x dx f x dx 

4) ( ) 1f x dx  (ʫʩʣʦʚʠʝ ʥʦʨʤʠʨʦʚʢʠ). ɽʛʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʩʣʝʜʫʝʪ ʠʟ 

ʪʦʛʦ, ʯʪʦ  

( ) ( ), lim ( ) 1.
x

f x dx F a F x  

5) lim ( ) 0, ( ) .
x

f x ɞɌɖ ɖɌɖ F x const ɛɜɔ x 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʬʠʢ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʨʠʚʫʶ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚʳʰʝ ʦʩʠ ʆʭ, ʧʨʠʯʝʤ ʵʪʘ ʦʩʴ ʷʚʣʷʝʪʩʷ ʝʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʘʩʠʤʧʪʦʪʦʡ ʧʨʠ x  (ʧʦʩʣʝʜʥʝʝ ʩʧʨʘʚʝʜʣʠʚʦ ʪʦʣʴʢʦ 

ʜʣʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʤʥʦʞʝʩʪʚʦʤ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʚʩʝ ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ). ʇʣʦʱʘʜʴ 

ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʪʨʘʧʝʮʠʠ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʛʨʘʬʠʢʦʤ ʵʪʦʡ ʬʫʥʢʮʠʠ, ʨʘʚʥʘ 

ʝʜʠʥʠʮʝ. 

 

ɿʘʤʝʯʘʥʠʝ. ɽʩʣʠ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʠʥʪʝʨʚʘʣʝ [a, b], ʪʦ ʚʩʝ ʠʥʪʝʛʨʘʣʳ 

ʚʳʯʠʩʣʷʶʪʩʷ ʚ ʵʪʠʭ ʧʨʝʜʝʣʘʭ, ʘ ʚʥʝ ʠʥʪʝʨʚʘʣʘ   [a, b]  f(x) = 0. 

 

ʇʨʠʤʝʨ 3.  

ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʟʘʜʘʥʘ 

ʬʦʨʤʫʣʦʡ  

2
( ) , .

1

C
f x x

x
 

ʅʘʡʪʠ: ʘ) ʟʥʘʯʝʥʠʝ ʢʦʥʩʪʘʥʪʳ ʉ;  ʙ) ʚʠʜ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ;   

ʚ) p(-1 < x < 1). 

ʈʝʰʝʥʠʝ.  

ʘ) ʟʥʘʯʝʥʠʝ ʢʦʥʩʪʘʥʪʳ ʉ ʥʘʡʜʝʤ ʠʟ ʩʚʦʡʩʪʚʘ 4: 

2
1,

1 2 2

Ƚ
dx Ƚarctgx C C

ɡ
 ʦʪʢʫʜʘ 

1
C . 

2

1 1 1 1 1 1
) ( ) .

1 2 2

x
x

ɍ F x dt arctgt arctgx arctgx
t

 

1

2

1

1
1 1 1 1

) ( 1 1) 0,5.
1 4 4

1

Ɏ p x dx arctgx
x
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ʇʨʠʤʝʨ 4.  

ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʠʤʝʝʪ ʚʠʜ: 

0, 2,

2
( ) , 2 4,

2
1, 4.

x

x
F x x

x

 

ʅʘʡʪʠ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʈʝʰʝʥʠʝ.  

0 , 2
0, 2,

2
( ) , 2 4 0,5, 2 4,

2
0, 4.

1 , 4

x
x

x
f x x x

x
x

 

 

ʇʈʀʄɽʈʓ ʈɽʐɽʅʀʗ ɿɸɼɸʏ 
 

ɿʘʜʘʯʘ 1. 
ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ï ʯʠʩʣʦ ʩʪʘʥʜʘʨʪʥʳʭ ʜʝʪʘʣʝʡ ʩʨʝʜʠ ʪʨʝʭ, ʚʳʙʨʘʥʥʳʭ 

ʠʟ ʧʘʨʪʠʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 7 ʩʪʘʥʜʘʨʪʥʳʭ ʜʝʪʘʣʝʡ ʠ 3 ʙʨʘʢʦʚʘʥʥʳʭ. ʅʘʡʪʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ X < 2. 

 

ʋʢʘʟʘʥʠʝ 
ʅʘʡʜʠʪʝ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʍ = 0 ʠ  ʍ  = 1. 

 

ʈʝʰʝʥʠʝ 

3 2 1
3 3 4
3 3
7 7

( 2) ( 0) ( 1).

1 12
( 0) ; ( 1) ;

35 35

1 12 13
( 2) .

35 35 35

p X p X p X

C C C
p X p X

C C

p X

 

 

ʆʪʚʝʪ: 
13

.
35

 

 

ɿʘʜʘʯʘ 2. 
ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ï ʯʠʩʣʦ ʤʠʰʝʥʝʡ, ʧʦʨʘʞʝʥʥʳʭ ʧʦʩʣʝ ʧʷʪʠ ʚʳʩʪʨʝʣʦʚ, 

ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʧʨʠ ʦʜʥʦʤ ʚʳʩʪʨʝʣʝ ʨʘʚʥʘ 0,4. ʅʘʡʪʠ ʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ F(3). 

 

ʋʢʘʟʘʥʠʝ 

(3) (0) (1) (2).F p p p  
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ʈʝʰʝʥʠʝ 
ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠ ̫

5

1 4
5

2 2 3
5

(3) ( 3) (0) (1) (2).

(0) 0,6 0,07776;

(1) 0, 4 0,6 0,2592;

(2) 0, 4 0,6 0,3456;

(3) 0,0776 0,2592 0,3456 0,6824.

F p X p p p

p

p C

p C

F

 

ʆʪʚʝʪ: 0,6824. 

 

ɿʘʜʘʯʘ 3. 
ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʟʘʜʘʥʘ 

ʬʦʨʤʫʣʘʤʠ: 

2

0, 2,

( ) 4 4, 2 3,

1, 3.

x

F x x x x

x

 

ʅʘʡʪʠ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ f (x). 

 

ʋʢʘʟʘʥʠʝ 

ʀʩʧʦʣʴʟʫʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ: f (x) = F (x). 

 

ʈʝʰʝʥʠʝ 

0, 2,

( ) ( ) 2 4, 2 3,

0, 3.

x

f x F x x x

x

 

ʆʪʚʝʪ: 

0, 2,

( ) 2 4, 2 3,

0, 3.

x

f x x x

x

 

 

ɿʘʜʘʯʘ 4. 
ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʟʘʜʘʥʘ 

ʬʦʨʤʫʣʘʤʠ: 

0, 3,

( ) 1, 3 6,
3

1, 6.

x

x
F x x

x

 

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʯʝʪʳʨʝʭ ʠʩʧʳʪʘʥʠʷʭ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 

ʪʨʠʞʜʳ ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ ʠʟ ʠʥʪʝʨʚʘʣʘ (4; 5). 
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ʋʢʘʟʘʥʠʝ 

ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʦʜʥʦʤ ʠʩʧʳʪʘʥʠʠ ʍ ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ ʠʟ ʠʥʪʝʨʚʘʣʘ (4; 

5), ʨʘʚʥʘ F(5) ï F(4). ɼʘʣʝʝ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʦʨʤʫʣʦʡ ɹʝʨʥʫʣʣʠ. 

 

ʈʝʰʝʥʠʝ 

3

3
4 4

5 4 1
(4 5) (5) (4) 1 1 ;

3 3 3

1 2 8
(3) .

3 3 81

p X F F

p C

 

ʆʪʚʝʪ: 
8

.
81

 

 

ɿʘʜʘʯʘ 5. 
ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʟʘʜʘʥʘ 

ʬʦʨʤʫʣʦʡ 
8

( ) , ( , ).
x x

C
f x x

e e
 

ʅʘʡʪʠ ʟʥʘʯʝʥʠʝ ʢʦʥʩʪʘʥʪʳ ʉ. 

 

ʋʢʘʟʘʥʠʝ 
ɺʦʩʧʦʣʴʟʫʡʪʝʩʴ ʫʩʣʦʚʠʝʤ ʥʦʨʤʠʨʦʚʢʠ: 

( ) 1.f x dx  

 

ʈʝʰʝʥʠʝ 
ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʫʩʣʦʚʠʝʤ ʥʦʨʤʠʨʦʚʢʠ: 

2 2
8 8 8

1 1

1
8 8 0 4 1 .

2 4

x x

x x x x

x

dx e dx de
C C C

e e e e

C arctg e C C C

 

ʆʪʚʝʪ: 
1

.
4

 

 

ɿʘʜʘʯʘ 6. 

ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʟʘʜʘʥʘ 

ʬʦʨʤʫʣʘʤʠ: 

2

0, 2,

( ) (6 8 ), 2 4,

0, 4.

x

f x C x x x

x

 

ʅʘʡʪʠ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ F(3). 
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ʋʢʘʟʘʥʠʝ 
ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʢʦʥʩʪʘʥʪʳ ʉ ʠʟ ʫʩʣʦʚʠʷ ʥʦʨʤʠʨʦʚʢʠ, ʘ ʟʘʪʝʤ 

ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʦʨʤʫʣʦʡ 

( ) ( ) .
x

F x f t dt  

 

ʈʝʰʝʥʠʝ 
ʅʘʡʜʝʤ ʟʥʘʯʝʥʠʝ ʢʦʥʩʪʘʥʪʳ ʉ ʠʟ ʫʩʣʦʚʠʷ ʥʦʨʤʠʨʦʚʢʠ: 

44 3
2 2

22

3 3
2

2

33
2

2

(6 8 ) 3 8 1
3

4 3
1 .

3 4

3
(3) ( ) (6 8 )

4

3 3 2 1
3 8 .

4 3 4 3 2

x
C x x dx C x x

C C

F f x dx x x dx

x
x x

 

ʆʪʚʝʪ: 
1

.
2

 

 

 

1.2.2. ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʩʢʨʝʪʥʳʭ ʠ ʥʝʧʨʝʨʚrʥʳʭ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 
 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʣʠ 

ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ) ʧʦʣʥʦʩʪʴʶ ʦʧʠʩʳʚʘʶʪ ʧʦʚʝʜʝʥʠʝ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ. ʅʦ ʚ ʨʷʜʝ ʟʘʜʘʯ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʪʴ ʥʝʢʦʪʦʨʳʝ ʯʠʩʣʦʚʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʩʣʝʜʫʝʤʦʡ ʚʝʣʠʯʠʥʳ (ʥʘʧʨʠʤʝʨ, ʝʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ 

ʚʦʟʤʦʞʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʝʛʦ), ʯʪʦʙʳ ʦʪʚʝʪʠʪʴ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʡ ʚʦʧʨʦʩ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʩʢʨʝʪʥʳʭ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ. 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ 

 

ʆʧʨʝʜʝʣʝʥʠʝ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʝʪʩʷ ʩʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʝʝ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʚʝʨʦʷʪʥʦʩʪʠ: 

 

1 1 2 2
1

( ) . (1)
n

n n i i
i

M X x p x p x p x p  
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ɽʩʣʠ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʙʝʩʢʦʥʝʯʥʦ, ʪʦ 

1

( ) ,i i
i

M X x p  

ʝʩʣʠ ʧʦʣʫʯʝʥʥʳʡ ʨʷʜ ʩʭʦʜʠʪʩʷ ʘʙʩʦʣʶʪʥʦ. 

ɿʘʤʝʯʘʥʠʝ 1. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʥʘʟʳʚʘʶʪ ʠʥʦʛʜʘ ʚʟʚʝʰʝʥʥʳʤ 

ʩʨʝʜʥʠʤ, ʪʘʢ ʢʘʢ ʦʥʦ ʧʨʠʙʣʠʞʝʥʥʦ ʨʘʚʥʦ ʩʨʝʜʥʝʤʫ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤʫ 

ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʦʧʳʪʦʚ. 

ɿʘʤʝʯʘʥʠʝ 2. ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʝʛʦ 

ʟʥʘʯʝʥʠʝ ʥʝ ʤʝʥʴʰʝ ʥʘʠʤʝʥʴʰʝʛʦ ʚʦʟʤʦʞʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʠ ʥʝ ʙʦʣʴʰʝ ʥʘʠʙʦʣʴʰʝʛʦ. 

ɿʘʤʝʯʘʥʠʝ 3. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʝʩʪʴ ʥʝʩʣʫʯʘʡʥʘʷ (ʧʦʩʪʦʷʥʥʘʷ) ʚʝʣʠʯʠʥʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʫʚʠʜʠʤ, ʯʪʦ ʵʪʦ ʞʝ 

ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʜʣʷ ʥʝʧʨʝʨʳʚʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. 

 

ʇʨʠʤʝʨ 1.  

ʅʘʡʜʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ï ʯʠʩʣʘ 

ʩʪʘʥʜʘʨʪʥʳʭ ʜʝʪʘʣʝʡ ʩʨʝʜʠ ʪʨʝʭ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʧʘʨʪʠʠ ʚ 10 ʜʝʪʘʣʝʡ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ 2 ʙʨʘʢʦʚʘʥʥʳʭ. ʉʦʩʪʘʚʠʤ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʍ. ʀʟ ʫʩʣʦʚʠʷ 

ʟʘʜʘʯʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʍ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ 1, 2, 3. 
1 2 2 1 3
8 2 8 2 8

3 3 3
10 10 10

1 7 7
(1) , (2) , (3) .

15 15 15

C C C C C
p p p

C C C
 

ʊʦʛʜʘ 
1 7 7

( ) 1 2 3 2, 4.
15 15 15

M X  

ʇʨʠʤʝʨ 2.  

ʆʧʨʝʜʝʣʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ï ʯʠʩʣʘ 

ʙʨʦʩʢʦʚ ʤʦʥʝʪʳ ʜʦ ʧʝʨʚʦʛʦ ʧʦʷʚʣʝʥʠʷ ʛʝʨʙʘ. ʕʪʘ ʚʝʣʠʯʠʥʘ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 

ʙʝʩʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʟʥʘʯʝʥʠʡ (ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʝʩʪʴ 

ʤʥʦʞʝʩʪʚʦ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ). ʈʷʜ ʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʚʠʜ: 

ʍ 1 2 é ʧ é 

ʨ 0,5 (0,5)
2
 é (0,5)

ʧ
 é 

 

ʊʦʛʜʘ 
2 3

1

1 1 1

1 1 1 1
( ) 2 3 ... ...

2 2 2 2 2

1 1 1 1 1
...

2 2 2 2 2

1 1 1
1 1 ... ... 1 2 2

2 4 2

ɛ

ɛ
ɛ

ɛ ɛ ɛ ɛ
ɛ ɛ ɛ

ɛ

ɛ
ȸ Ɂ ɛ

 

(ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʜʚʘʞʜʳ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʬʦʨʤʫʣʘ ʩʫʤʤʳ ʙʝʩʢʦʥʝʯʥʦ 

ʫʙʳʚʘʶʱʝʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ: 
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1 ,
1

b
S

q
 

ʦʪʢʫʜʘ  
1 1 1 1 1 1

... ... 1, 1 ... ... 2).
2 4 2 2 4 2n n

 

 

ʉʚʦʡʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ 

1) ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʨʘʚʥʦ ʩʘʤʦʡ ʧʦʩʪʦʷʥʥʦʡ: 

ʄ(ʉ) = ʉ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʉ ʢʘʢ ʜʠʩʢʨʝʪʥʫʶ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ, 

ʧʨʠʥʠʤʘʶʱʫʶ ʪʦʣʴʢʦ ʦʜʥʦ ʟʥʘʯʝʥʠʝ ʉ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨ = 1, ʪʦ ʄ(ʉ) = ʉȚ1 = 

ʉ. 

2) ʇʦʩʪʦʷʥʥʳʡ ʤʥʦʞʠʪʝʣʴ ʤʦʞʥʦ ʚʳʥʦʩʠʪ ʟʘ ʟʥʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʞʠʜʘʥʠʷ: 

ʄ(ʉʍ) = ʉ ʄ(ʍ). 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɽʩʣʠ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʟʘʜʘʥʘ ʨʷʜʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

xi x1 x2 é xn 

pi p1 p2 é pn 

 

ʪʦ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʉʍ ʠʤʝʝʪ ʚʠʜ: 

ʉxi ʉx1 ʉx2 é ʉxn 

pi p1 p2 é pn 

 

ʊʦʛʜʘ ʄ(ʉʍ) = ʉʭ1ʨ1 + ʉʭ2ʨ2 + é + ʉʭʧʨʧ = ʉ( ʭ1ʨ1 + ʭ2ʨ2 + é + ʭʧʨʧ) = ʉʄ(ʍ). 

 

ʆʧʨʝʜʝʣʝʥʠʝ. ɼʚʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ, ʝʩʣʠ 

ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʜʥʦʡ ʠʟ ʥʠʭ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʟʥʘʯʝʥʠʷ 

ʧʨʠʥʷʣʘ ʜʨʫʛʘʷ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʟʘʚʠʩʠʤʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʅʘʟʦʚʝʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʥʝʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʍ 

ʠ Y ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ XY, ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʡ ʨʘʚʥʳ 

ʧʨʦʠʟʚʝʜʝʥʠʷʤ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʍ ʥʘ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ Y, ʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʚʥʳ ʧʨʦʠʟʚʝʜʝʥʠʷʤ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʩʦʤʥʦʞʠʪʝʣʝʡ. 

 

3) ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ ʨʘʚʥʦ ʧʨʦʠʟʚʝʜʝʥʠʶ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ: 

M(XY) = M(X)M(Y). 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʦʛʨʘʥʠʯʠʤʩʷ ʩʣʫʯʘʝʤ, ʢʦʛʜʘ ʍ ʠ 

Y  ʧʨʠʥʠʤʘʶʪ ʪʦʣʴʢʦ ʧʦ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʷ: 

xi x1 x2 

pi p1 p2 

 

ʫi ʫ1 ʫ2 

gi g1 g2 
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ʊʦʛʜʘ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ XY  ʚʳʛʣʷʜʠʪ ʪʘʢ: 

ʍY x1y1 x2y1 x1y2 x2y2 

p p1g1 p2 g1 p1g2 p2g2 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, M(XY) = x1y1Țp1g1 + x2y1Țp2g1 + x1y2Țp1g2 + x2y2Țp2g2 = y1g1(x1p1 + 

x2p2) +   + y2g2(x1p1 + x2p2) = (y1g1 + y2g2) (x1p1 + x2p2) = M(X)ȚM(Y). 

 

ɿʘʤʝʯʘʥʠʝ 1. ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʜʦʢʘʟʘʪʴ ʵʪʦ ʩʚʦʡʩʪʚʦ ʜʣʷ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʤʥʦʞʠʪʝʣʝʡ. 

ɿʘʤʝʯʘʥʠʝ 2. ʉʚʦʡʩʪʚʦ 3 ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ʣʶʙʦʛʦ ʯʠʩʣʘ 

ʥʝʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪʩʷ  ʤʝʪʦʜʦʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʜʫʢʮʠʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʆʧʨʝʜʝʣʠʤ ʩʫʤʤʫ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʍ ʠ Y ʢʘʢ ʩʣʫʯʘʡʥʫʶ 

ʚʝʣʠʯʠʥʫ ʍ + Y, ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʡ ʨʘʚʥʳ ʩʫʤʤʘʤ ʢʘʞʜʦʛʦ 

ʚʦʟʤʦʞʥʦʛʦ ʟʥʘʯʝʥʠʷ ʍ ʩ ʢʘʞʜʳʤ ʚʦʟʤʦʞʥʳʤ ʟʥʘʯʝʥʠʝʤ Y; ʚʝʨʦʷʪʥʦʩʪʠ 

ʪʘʢʠʭ ʩʫʤʤ ʨʘʚʥʳ ʧʨʦʠʟʚʝʜʝʥʠʷʤ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʣʘʛʘʝʤʳʭ (ʜʣʷ ʟʘʚʠʩʠʤʳʭ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ï ʧʨʦʠʟʚʝʜʝʥʠʷʤ ʚʝʨʦʷʪʥʦʩʪʠ ʦʜʥʦʛʦ ʩʣʘʛʘʝʤʦʛʦ ʥʘ 

ʫʩʣʦʚʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʚʪʦʨʦʛʦ). 

 

4) ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʫʤʤʳ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ( ʟʘʚʠʩʠʤʳʭ 

ʠʣʠ ʥʝʟʘʚʠʩʠʤʳʭ ) ʨʘʚʥʦ ʩʫʤʤʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ ʩʣʘʛʘʝʤʳʭ: 

M (X + Y) = M (X) + M (Y). 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. 

ɺʥʦʚʴ ʨʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʟʘʜʘʥʥʳʝ ʨʷʜʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʧʨʠʚʝʜʝʥʥʳʤʠ ʧʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʩʚʦʡʩʪʚʘ 3. ʊʦʛʜʘ ʚʦʟʤʦʞʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ X + Y  ʷʚʣʷʶʪʩʷ ʭ1 + ʫ1, ʭ1 + ʫ2, ʭ2 + ʫ1, ʭ2 + ʫ2. ʆʙʦʟʥʘʯʠʤ ʠʭ 

ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʘʢ ʨ11, ʨ12, ʨ21 ʠ ʨ22. ʅʘʡʜʝʤ ʄ( ʍ +Y ) = (x1 + 

y1)p11 + (x1 + y2)p12 + (x2 + y1)p21 + (x2 + y2)p22 =  

= x1(p11 + p12) + x2(p21 + p22) + y1(p11 + p21) + y2(p12 + p22).  

ɼʦʢʘʞʝʤ, ʯʪʦ ʨ11 + ʨ22 = ʨ1. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʦʙʳʪʠʝ, ʩʦʩʪʦʷʱʝʝ ʚ ʪʦʤ, ʯʪʦ X 

+ Y ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʷ ʭ1 + ʫ1 ʠʣʠ ʭ1 + ʫ2 ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ  ʨ11 + ʨ22, 

ʩʦʚʧʘʜʘʝʪ ʩ ʩʦʙʳʪʠʝʤ, ʟʘʢʣʶʯʘʶʱʝʤʩʷ ʚ ʪʦʤ, ʯʪʦ ʍ = ʭ1 (ʝʛʦ ʚʝʨʦʷʪʥʦʩʪʴ ï 

ʨ1). ɸʥʘʣʦʛʠʯʥʦ ʜʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ p21 + p22 = ʨ2, p11 + p21 = g1, p12 + p22 = g2. 

ɿʥʘʯʠʪ, 

M(X + Y) = x1p1 + x2p2 + y1g1 + y2g2 = M (X) + M (Y). 

ɿʘʤʝʯʘʥʠʝ. ʀʟ ʩʚʦʡʩʪʚʘ 4 ʩʣʝʜʫʝʪ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʫʤʤʳ 

ʣʶʙʦʛʦ ʯʠʩʣʘ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʨʘʚʥʦ ʩʫʤʤʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ 

ʩʣʘʛʘʝʤʳʭ. 

 

ʇʨʠʤʝʨ 3.  

ʅʘʡʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʫʤʤʳ ʯʠʩʣʘ ʦʯʢʦʚ, ʚʳʧʘʚʰʠʭ ʧʨʠ ʙʨʦʩʢʝ 

ʧʷʪʠ ʠʛʨʘʣʴʥʳʭ ʢʦʩʪʝʡ. 

ʅʘʡʜʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʯʠʩʣʘ ʦʯʢʦʚ, ʚʳʧʘʚʰʠʭ ʧʨʠ ʙʨʦʩʢʝ ʦʜʥʦʡ 

ʢʦʩʪʠ: 
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ʄ(ʍ1) = (1 + 2 + 3 + 4 + 5 + 6) .
2

7

6

1
 ʊʦʤʫ ʞʝ ʯʠʩʣʫ ʨʘʚʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ ʯʠʩʣʘ ʦʯʢʦʚ, ʚʳʧʘʚʰʠʭ ʥʘ ʣʶʙʦʡ ʢʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ 

ʩʚʦʡʩʪʚʫ 4 
1 5

( ) 5 .
6 6

M X  

 

ɼʠʩʧʝʨʩʠʷ 
 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʚʝʜʝʥʠʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʟʥʘʪʴ ʪʦʣʴʢʦ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ. ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ 

ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ: ʍ ʠ Y, ʟʘʜʘʥʥʳʝ ʨʷʜʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ 

Y 0 100 

p 0,5 0,5 

 

ʅʘʡʜʝʤ ʄ(ʍ) = 49Ț0,1 + 50Ț0,8 + 51Ț0,1 = 50, ʄ(Y) = 0Ț0,5 + 100Ț0,5 = 50. ʂʘʢ 

ʚʠʜʥʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʞʠʜʘʥʠʷ ʦʙʝʠʭ ʚʝʣʠʯʠʥ ʨʘʚʥʳ, ʥʦ ʝʩʣʠ ʜʣʷ ʍ  ʄ(ʍ) 

ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʝʪ ʧʦʚʝʜʝʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʷʚʣʷʷʩʴ ʝʝ ʥʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʳʤ ʚʦʟʤʦʞʥʳʤ ʟʥʘʯʝʥʠʝʤ (ʧʨʠʯʝʤ ʦʩʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʥʘʤʥʦʛʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ 50), ʪʦ ʟʥʘʯʝʥʠʷ Y  ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʩʪʦʷʪ ʦʪ ʄ(Y). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʨʷʜʫ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ ʞʝʣʘʪʝʣʴʥʦ ʟʥʘʪʴ, 

ʥʘʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪʢʣʦʥʷʶʪʩʷ ʦʪ ʥʝʛʦ. ɼʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ  ʩʣʫʞʠʪ ʜʠʩʧʝʨʩʠʷ. 

ɼʠʩʧʝʨʩʠʝʡ (ʨʘʩʩʝʷʥʠʝʤ) ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ ʢʚʘʜʨʘʪʘ ʝʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ: 

 

 
2( ) ( ( )) . (2)D X M X M X  

 

ʇʨʠʤʝʨ 4. 

ʅʘʡʜʝʤ ʜʠʩʧʝʨʩʠʶ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ (ʯʠʩʣʘ ʩʪʘʥʜʘʨʪʥʳʭ ʜʝʪʘʣʝʡ ʩʨʝʜʠ 

ʦʪʦʙʨʘʥʥʳʭ) ʚ ʧʨʠʤʝʨʝ 1 ʜʘʥʥʦʡ ʣʝʢʮʠʠ. ɺʳʯʠʩʣʠʤ ʟʥʘʯʝʥʠʷ ʢʚʘʜʨʘʪʘ 

ʦʪʢʣʦʥʝʥʠʷ ʢʘʞʜʦʛʦ ʚʦʟʤʦʞʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ: 

(1 ï 2,4)
2
 = 1,96; (2 ï 2,4)

2
 = 0,16; (3 ï 2,4)

2
 = 0,36. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 
1 7 7 28

( ) 1,96 0,16 0,36 0,373.
15 15 15 75

D X  

 

ɿʘʤʝʯʘʥʠʝ 1. ɺ ʦʧʨʝʜʝʣʝʥʠʠ ʜʠʩʧʝʨʩʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʥʝ ʩʘʤʦ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʩʨʝʜʥʝʛʦ, ʘ ʝʛʦ ʢʚʘʜʨʘʪ. ʕʪʦ ʩʜʝʣʘʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʥʳʭ 

ʟʥʘʢʦʚ ʥʝ ʢʦʤʧʝʥʩʠʨʦʚʘʣʠ ʜʨʫʛ ʜʨʫʛʘ. 

ɿʘʤʝʯʘʥʠʝ 2. ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʩʧʝʨʩʠʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʵʪʘ ʚʝʣʠʯʠʥʘ ʧʨʠʥʠʤʘʝʪ 

ʪʦʣʴʢʦ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. 

ʍ 49 50 51 

ʨ 0,1 0,8 0,1 
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ɿʘʤʝʯʘʥʠʝ 3. ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʝʝ ʫʜʦʙʥʘʷ ʜʣʷ ʨʘʩʯʝʪʦʚ ʬʦʨʤʫʣʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʜʠʩʧʝʨʩʠʠ, ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʢʦʪʦʨʦʡ ʜʦʢʘʟʳʚʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ 

ʪʝʦʨʝʤʝ: 

ʊʝʦʨʝʤʘ 1. 
2 2( ) ( ) ( ). (3)D X M X M X  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. 

ʀʩʧʦʣʴʟʫʷ ʪʦ, ʯʪʦ ʄ(ʍ) ï ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ, ʠ ʩʚʦʡʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʞʠʜʘʥʠʷ, ʧʨʝʦʙʨʘʟʫʝʤ ʬʦʨʤʫʣʫ (7.6) ʢ ʚʠʜʫ: 

   D(X) = M(X ï M(X))Į = M(XĮ - 2XȚM(X) + MĮ(X)) = M(XĮ) ï 2M(X)ȚM(X) + 

MĮ(X) =  

= M(XĮ) ï 2MĮ(X) + MĮ(X) = M(XĮ) ï MĮ(X), ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʜʦʢʘʟʘʪʴ. 

 

ʇʨʠʤʝʨ 5.  

ɺʳʯʠʩʣʠʤ ʜʠʩʧʝʨʩʠʠ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʍ ʠ Y, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʥʘʯʘʣʝ 

ʵʪʦʛʦ ʨʘʟʜʝʣʘ.  

ʄ(ʍ) = (49
2
Ț0,1 + 50

2
Ț0,8 + 51

2
Ț0,1) ï 50

2
 = 2500,2 ï 2500 = 0,2. 

ʄ(Y) = (0
2
Ț0,5 + 100ĮȚ0,5) ï 50Į = 5000 ï 2500 = 2500. 

ʀʪʘʢ, ʜʠʩʧʝʨʩʠʷ ʚʪʦʨʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʨʘʟ ʙʦʣʴʰʝ 

ʜʠʩʧʝʨʩʠʠ ʧʝʨʚʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʞʝ ʥʝ ʟʥʘʷ ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ 

ʚʝʣʠʯʠʥ, ʧʦ ʠʟʚʝʩʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʜʠʩʧʝʨʩʠʠ ʤʳ ʤʦʞʝʤ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʍ 

ʤʘʣʦ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʩʚʦʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ  Y  

ʵʪʦ ʦʪʢʣʦʥʝʥʠʝ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʦ. 

 

ʉʚʦʡʩʪʚʘ ʜʠʩʧʝʨʩʠʠ 

 

1) ɼʠʩʧʝʨʩʠʷ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʳ ʉ ʨʘʚʥʘ ʥʫʣʶ: 

D (C) = 0. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ.  

D(C) = M((C ï M(C))Į) = M((C ï C)Į) = M(0) = 0. 

2) ʇʦʩʪʦʷʥʥʳʡ ʤʥʦʞʠʪʝʣʴ ʤʦʞʥʦ ʚʳʥʦʩʠʪʴ ʟʘ ʟʥʘʢ ʜʠʩʧʝʨʩʠʠ, ʚʦʟʚʝʜʷ 

ʝʛʦ ʚ ʢʚʘʜʨʘʪ: 

D(CX) = CĮD(X). 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ.  

D(CX) = M((CX ï M(CX))Į) = M((CX ï CM(X))Į) = M(CĮ(X ï  M(X))Į) = CĮD(X). 

3) ɼʠʩʧʝʨʩʠʷ ʩʫʤʤʳ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʨʘʚʥʘ ʩʫʤʤʝ 

ʠʭ ʜʠʩʧʝʨʩʠʡ: 

D(X + Y) = D(X) + D(Y). 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ.  

D(X + Y) = M(XĮ + 2XY + YĮ) ï (M(X) + M(Y))Į = M(XĮ) + 2M(X)M(Y) + 

+ M(YĮ) ï MĮ(X) ï 2M(X)M(Y) ï MĮ(Y) = (M(XĮ) ï MĮ(X)) + (M(YĮ) ï MĮ(Y)) = 

D(X) + D(Y). 

ʉʣʝʜʩʪʚʠʝ 1. ɼʠʩʧʝʨʩʠʷ ʩʫʤʤʳ ʥʝʩʢʦʣʴʢʠʭ ʚʟʘʠʤʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ ʨʘʚʥʘ ʩʫʤʤʝ ʠʭ ʜʠʩʧʝʨʩʠʡ. 
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ʉʣʝʜʩʪʚʠʝ 2. ɼʠʩʧʝʨʩʠʷ ʩʫʤʤʳ ʧʦʩʪʦʷʥʥʦʡ ʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥ ʨʘʚʥʘ 

ʜʠʩʧʝʨʩʠʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

4) ɼʠʩʧʝʨʩʠʷ ʨʘʟʥʦʩʪʠ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʨʘʚʥʘ 

ʩʫʤʤʝ ʠʭ ʜʠʩʧʝʨʩʠʡ: 

D(X ï Y) = D(X) + D(Y). 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ.  

D(X ï Y) = D(X) + D(-Y) = D(X) + (-1)ĮD(Y) = D(X) + D(X). 

 

ɼʠʩʧʝʨʩʠʷ ʜʘʝʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʚʘʜʨʘʪʘ ʦʪʢʣʦʥʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʦʪ ʩʨʝʜʥʝʛʦ; ʜʣʷ ʦʮʝʥʢʠ ʩʘʤʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʩʣʫʞʠʪ ʚʝʣʠʯʠʥʘ, ʥʘʟʳʚʘʝʤʘʷ 

ʩʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ 7.6. ʉʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ ů ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʍ ʥʘʟʳʚʘʝʪʩʷ ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ ʠʟ ʜʠʩʧʝʨʩʠʠ: 

 

 

( ). (4)D X  

 

ʇʨʠʤʝʨ 6.  
ɺ ʧʨʝʜʳʜʫʱʝʤ ʧʨʠʤʝʨʝ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʍ ʠ Y ʨʘʚʥʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  

0,2 0,447; 2500 50.ɡ ɟ  

 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʧʨʝʨʳʚʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

 

ʈʘʩʧʨʦʩʪʨʘʥʠʤ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʥʘ 

ʥʝʧʨʝʨʳʚʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʣʫʞʠʪ ʚ ʥʝʢʦʪʦʨʦʤ ʨʦʜʝ ʘʥʘʣʦʛʦʤ ʧʦʥʷʪʠʷ ʚʝʨʦʷʪʥʦʩʪʠ. 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʝʪʩʷ 

 

 

( ) ( ) . (5)ȸ Ɂ xf x dx  

 

ʆʙʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʩʧʝʨʩʠʠ ʩʦʭʨʘʥʷʝʪʩʷ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʪʘʢʠʤ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʜʠʩʢʨʝʪʥʦʡ, ʘ ʬʦʨʤʫʣʘ ʜʣʷ ʝʝ ʚʳʯʠʩʣʝʥʠʷ 

ʠʤʝʝʪ ʚʠʜ: 

 

 

2 2( ) ( ) ( ). (6)D Ɂ x f x dx M X  
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ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (5). 

ɽʩʣʠ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʝ ʚʳʭʦʜʷʪ 

ʟʘ ʧʨʝʜʝʣʳ ʠʥʪʝʨʚʘʣʘ [a, b], ʪʦ ʠʥʪʝʛʨʘʣʳ ʚ ʬʦʨʤʫʣʘʭ (5) ʠ (6) ʚʳʯʠʩʣʷʶʪʩʷ ʚ 

ʵʪʠʭ ʧʨʝʜʝʣʘʭ. 

 

ʇʨʠʤʝʨ 7.  

ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʠʤʝʝʪ ʚʠʜ: 

2

0, 2,

3
( ) ( 6 8), 2 4,

4
0, 4.

x

f x x x x

x

 

ʅʘʡʪʠ ʄ(ʍ), D(X), ů. 

ʈʝʰʝʥʠʝ.  
44 4

2 3 2

22

3 3
( ) ( 6 8) 2 4 3;

4 4 4

x
M X x x x dx x x  

4
2 2

2

45 4 3

2

3
( ) ( 6 8) 9

4

3 3 8
9 9,2 9 0,2;

4 5 2 3

0,2 0,447.

D X x x x dx

x x x
 

 

ʅʘʯʘʣʴʥʳʝ ʠ ʮʝʥʪʨʘʣʴʥʳʝ ʤʦʤʝʥʪʳ 

ʅʘʯʘʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʧʦʨʷʜʢʘ k ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʥʘʟʳʚʘʝʪʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʚʝʣʠʯʠʥʳ X
k
: 

ɜk = M (X
k
). 

ɺ ʯʘʩʪʥʦʩʪʠ, ɜ1 = ʄ(ʍ),  ɜ2 = ʄ(ʍ
2
). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʠʩʧʝʨʩʠʷ   D(X) = ɜ2 ï ɜ1Į. 

ʎʝʥʪʨʘʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʧʦʨʷʜʢʘ k ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʥʘʟʳʚʘʝʪʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʚʝʣʠʯʠʥʳ (ʍ ï ʄ(ʍ))
k
: 

ɛk = M((ʍ ï ʄ(ʍ))
k
). 

ɺ ʯʘʩʪʥʦʩʪʠ, ɛ1 = M(ʍ ï ʄ(ʍ)) = 0, ɛ2 = M((ʍ ï ʄ(ʍ))
2
) = D(X). 

ʄʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʦʦʪʥʦʰʝʥʠʷ, ʩʚʷʟʳʚʘʶʱʠʝ ʥʘʯʘʣʴʥʳʝ ʠ ʮʝʥʪʨʘʣʴʥʳʝ 

ʤʦʤʝʥʪʳ: 

.364,23, 4

1

2

121344

2

11233

2

122  

ʄʦʜʘ ʠ ʤʝʜʠʘʥʘ 
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ʊʘʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, 

ʥʘʟʳʚʘʝʪʩʷ ʠʥʦʛʜʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʦʣʦʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʘ ʜʘʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʣʦʞʝʥʠʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘ ʯʠʩʣʦʚʦʡ ʦʩʠ. ɼʨʫʛʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʤʦʜʘ ʠ ʤʝʜʠʘʥʘ. 

 

 

ʄʦʜʦʡ ʄ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʥʘʟʳʚʘʝʪʩʷ ʝʝ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʟʥʘʯʝʥʠʝ, ʤʦʜʦʡ 

ʄ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ï ʟʥʘʯʝʥʠʝ, ʚ 

ʢʦʪʦʨʦʤ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʘ. 

 

 

ʇʨʠʤʝʨ 8. 

ɽʩʣʠ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʠʤʝʝʪ ʚʠʜ: 

ʍ 1 2 3 4 

ʨ 0,1 0,7 0,15 0,05 

ʪʦ ʄ = 2. 

ʇʨʠʤʝʨ 9. 

ɼʣʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʟʘʜʘʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

2

1
( ) ,

(1 )
f x

x
 

ʤʦʜʦʡ ʷʚʣʷʝʪʩʷ ʘʙʩʮʠʩʩʘ ʪʦʯʢʠ ʤʘʢʩʠʤʫʤʘ: ʄ = 0. 

ɿʘʤʝʯʘʥʠʝ 1. ɽʩʣʠ ʢʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʙʦʣʴʰʝ ʦʜʥʦʛʦ ʤʘʢʩʠʤʫʤʘ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʠʤʦʜʘʣʴʥʳʤ, ʝʩʣʠ ʵʪʘ ʢʨʠʚʘʷ ʥʝ ʠʤʝʝʪ 

ʤʘʢʩʠʤʫʤʘ, ʥʦ ʠʤʝʝʪ ʤʠʥʠʤʫʤ ï ʘʥʪʠ-ʤʦʜʘʣʴʥʳʤ. 

ɿʘʤʝʯʘʥʠʝ 2. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʦʜʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʥʝ 

ʩʦʚʧʘʜʘʶʪ. ʅʦ, ʝʩʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤ ʠ ʤʦʜʘʣʴʥʳʤ (ʪʦ 

ʝʩʪʴ ʢʨʠʚʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʤʤʝʪʨʠʯʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ ʭ = ʄ) ʠ ʠʤʝʝʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, ʦʥʦ ʩʦʚʧʘʜʘʝʪ ʩ ʤʦʜʦʡ. 

 

 

ʄʝʜʠʘʥʦʡ ʄʝ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʥʘʟʳʚʘʶʪ ʪʘʢʦʝ ʝʝ ʟʥʘʯʝʥʠʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

p( X < Me ) = p( X > Me ). 
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ɻʨʘʬʠʯʝʩʢʠ ʧʨʷʤʘʷ ʭ = ʄʝ ʜʝʣʠʪ ʧʣʦʱʘʜʴ ʬʠʛʫʨʳ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʢʨʠʚʦʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʥʘ ʜʚʝ ʨʘʚʥʳʝ ʯʘʩʪʠ. 

ɿʘʤʝʯʘʥʠʝ. ɼʣʷ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʤʦʜʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʜʠʘʥʘ 

ʩʦʚʧʘʜʘʝʪ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʞʠʜʘʥʠʝʤ ʠ ʤʦʜʦʡ. 

ɼʣʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʩ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ F(X) ʢʚʘʥʪʠʣʴʶ 

ʧʦʨʷʜʢʘ ʨ (0 < p < 1) ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦ ʂʨ ʪʘʢʦʝ, ʯʪʦ F(Kp) Ò p, F(Kp + 0) Ó p. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ F(X) ʩʪʨʦʛʦ ʤʦʥʦʪʦʥʥʘ, ʂʨ: F(Kp) = p. 

ɸʩʠʤʤʝʪʨʠʷ ʠ ʵʢʩʮʝʩʩ 

ɽʩʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʘʩʠʤʤʝʪʨʠʶ 

ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ 3-ʛʦ ʧʦʨʷʜʢʘ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʜʣʷ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʩʝ ʥʝʯʝʪʥʳʝ 

ʮʝʥʪʨʘʣʴʥʳʝ ʤʦʤʝʥʪʳ ʨʘʚʥʳ 0 ( ʢʘʢ ʠʥʪʝʛʨʘʣʳ ʦʪ ʥʝʯʝʪʥʳʭ ʬʫʥʢʮʠʡ  ʚ 

ʩʠʤʤʝʪʨʠʯʥʳʭ ʧʨʝʜʝʣʘʭ), ʧʦʵʪʦʤʫ ʚʳʙʨʘʥ ʥʝʯʝʪʥʳʡ ʤʦʤʝʥʪ ʥʘʠʤʝʥʴʰʝʛʦ 

ʧʦʨʷʜʢʘ, ʥʝ ʪʦʞʜʝʩʪʚʝʥʥʦ ʨʘʚʥʳʡ 0. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʙʝʟʨʘʟʤʝʨʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʝʛʦ ʜʝʣʷʪ ʥʘ  ů
3
 (ʪʘʢ ʢʘʢ ɛ3 ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʢʫʙʘ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ).  

ʆʧʨʝʜʝʣʝʥʠʝ. ʂʦʵʬʬʠʮʠʝʥʪʦʤ ʘʩʠʤʤʝʪʨʠʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʝʪʩʷ 

 

3
3
.kS  

 

 

ʈʠʩ.1.                                                   ʈʠʩ.2. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʢʨʠʚʦʡ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩ.1,  Sk > 0, ʘ ʥʘ ʨʠʩ.2 -  Sk < 0. 

ɼʣʷ ʦʮʝʥʢʠ ʧʦʚʝʜʝʥʠʷ ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʙʣʠʟʠ ʪʦʯʢʠ ʤʘʢʩʠʤʫʤʘ (ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ çʢʨʫʪʦʡè ʙʫʜʝʪ ʝʛʦ ʚʝʨʰʠʥʘ) ʧʨʠʤʝʥʷʝʪʩʷ 

ʮʝʥʪʨʘʣʴʥʳʡ ʤʦʤʝʥʪ 4-ʛʦ ʧʦʨʷʜʢʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʕʢʩʮʝʩʩʦʤ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ 
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4
4

3.ȱɡ  

 

ʇʈʀʄɽʈʓ ʈɽʐɽʅʀʗ ɿɸɼɸʏ 
 

ɿʘʜʘʯʘ 1. 
ɺʦʣʝʡʙʦʣʴʥʳʡ ʤʘʪʯ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʢʦʛʜʘ ʦʜʥʘ ʠʟ ʢʦʤʘʥʜ ʚʳʠʛʨʘʝʪ ʪʨʠ 

ʧʘʨʪʠʠ. ʇʫʩʪʴ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ï ʯʠʩʣʦ ʧʘʨʪʠʡ, ʩʳʛʨʘʥʥʳʭ ʚ ʤʘʪʯʝ, 

ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʠʛʨʳʰʘ ʢʘʞʜʦʡ ʧʘʨʪʠʠ ʦʜʥʦʡ ʠʟ ʢʦʤʘʥʜ ʨʘʚʥʘ 0,7. 

ʅʘʡʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʄ(ʍ) (ʦʪʚʝʪ ʦʢʨʫʛʣʠʪʴ ʜʦ ʧʝʨʚʦʛʦ ʟʥʘʢʘ 

ʧʦʩʣʝ ʟʘʧʷʪʦʡ). 

 

ʋʢʘʟʘʥʠʝ 
ʉʦʩʪʘʚʴʪʝ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʍ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʍ: 3,4,5, ʧʨʠʯʝʤ ʧʷʪʘʷ 

ʧʘʨʪʠʷ ʠʛʨʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʯʝʪ ʚ ʤʘʪʯʝ ʧʦʩʣʝ ʯʝʪʳʨʝʭ ʧʘʨʪʠʡ 

2:2. 

 

ʈʝʰʝʥʠʝ 
ʉʦʩʪʘʚʠʤ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʍ. ɽʝ ʥʘʠʤʝʥʴʰʝʝ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʚʥʦ 3 

(ʧʨʠ ʵʪʦʤ ʦʜʥʘ ʠʟ ʢʦʤʘʥʜ ʚʳʠʛʨʳʚʘʝʪ ʪʨʠ ʧʘʨʪʠʠ ʧʦʜʨʷʜ). ɽʩʣʠ ʍ = 4, ʦʜʥʘ 

ʠʟ ʢʦʤʘʥʜ ʦʜʝʨʞʘʣʘ ʜʚʝ ʧʦʙʝʜʳ ʚ ʧʝʨʚʳʭ ʪʨʝʭ ʧʘʨʪʠʷʭ, ʘ ʟʘʪʝʤ ʵʪʘ ʞʝ 

ʢʦʤʘʥʜʘ ʚʳʠʛʨʘʣʘ ʯʝʪʚʝʨʪʫʶ ʧʘʨʪʠʶ. ɽʩʣʠ ʞʝ ʍ = 5, ʪʦ ʩʯʝʪ ʚ ʤʘʪʯʝ ʧʦʩʣʝ 

ʯʝʪʳʨʝʭ ʧʘʨʪʠʡ ʜʦʣʞʝʥ ʙʳʪʴ 2:2, ʘ ʨʝʟʫʣʴʪʘʪ ʧʦʩʣʝʜʥʝʡ ʧʘʨʪʠʠ ʥʝ ʚʘʞʝʥ ï ʚ 

ʣʶʙʦʤ ʩʣʫʯʘʝ ʦʜʥʘ ʠʟ ʢʦʤʘʥʜ ʥʘʙʠʨʘʝʪ ʧʦʩʣʝʜʥʝʝ, ʪʨʝʪʴʝ ʦʯʢʦ. 
3 3

2 2 2 2
3 3

2 2 2
4

(3) 0,7 0,3 0,37;

(4) 0,7 0,3 0,7 0,3 0,7 0,3 0,3654;

(5) 0,7 0,3 0,2646.

p

p C C

p C

 

 

 

ʭi 

 

3 

 

4 

 

5 

 

pi 

 

0,37 

 

0,3654 

 

0,2646 

 

( ) 3 0,37 4 0,3654 5 0,2646 3,8946 3,9.M X  

ʆʪʚʝʪ: 3,9. 

 

ɿʘʜʘʯʘ 2. 
ʅʘʡʪʠ ʜʠʩʧʝʨʩʠʶ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ï ʯʠʩʣʘ ʰʘʨʦʚ, ʠʟʚʣʝʯʝʥʥʳʭ ʙʝʟ 

ʚʦʟʚʨʘʱʝʥʠʷ ʠʟ ʫʨʥʳ, ʩʦʜʝʨʞʘʱʝʡ 3 ʙʝʣʳʭ ʠ 4 ʯʝʨʥʳʭ ʰʘʨʘ, ʜʦ ʧʦʷʚʣʝʥʠʷ 

ʙʝʣʦʛʦ ʰʘʨʘ. 
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ʋʢʘʟʘʥʠʝ 

ʉʦʩʪʘʚʴʪʝ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʍ (ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ï ʦʪ 1 ʜʦ 5) ʠ 

ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʦʨʤʫʣʦʡ 
2 2( ) ( ) ( ).D X M X M X  

 

ʈʝʰʝʥʠʝ 
ʉʦʩʪʘʚʠʤ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʍ. ɽʩʣʠ  X = k,  ʪʦ ʠʟ ʫʨʥʳ ʚʳʥʫʪʳ ʧʦʜʨʷʜ k ï 1 

ʯʝʨʥʳʭ ʰʘʨʦʚ, ʘ ʟʘʪʝʤ ï ʙʝʣʳʡ ʰʘʨ. 
3 4 3 2 4 3 3 6

(1) ; (2) ; (3) ;
7 7 6 7 7 6 5 35
4 3 2 3 3 4 3 2 1 1

(4) ; (5) 1 .
7 6 5 4 35 7 6 5 4 35

p p p

p p

 

 

 

ʭi 

 

1 

 

2 

 

3 

 

4 

 

5 

 

pi 

 
3

7
 

 
2

7
 

 
6

35
 

 
3

35
 

 
1

35
 

 

2

2

3 2 6 3 1
( ) 1 2 3 4 5 2;

7 7 35 35 35
3 2 6 3 1 26

( ) 1 4 9 16 25 ;
7 7 35 35 35 5

26 6
( ) 2 1,2.

5 5

M X

M X

D X

 

ʆʪʚʝʪ: 1,2. 

 

ɿʘʜʘʯʘ 3. 
ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʠʤʝʝʪ ʚʠʜ 

0, ,

( ) cos , 0,
2
1, 0.

x

x
F x x

x

 

ʅʘʡʪʠ ʄ(ʍ). 

 

ʋʢʘʟʘʥʠʝ 
ʅʘʡʜʠʪʝ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʦʨʤʫʣʦʡ 

( ) ( ) .M X xf x dx  

 

ʈʝʰʝʥʠʝ 
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00 0

0

0, ,

1
( ) ( ) sin , 0,

2 2
0, 0.

1
( ) sin cos cos

2 2 2 2

2sin 2.
2

x

x
f x F x x

x

x x x
M X x dx x dx

x

 

ʆʪʚʝʪ: -2. 

 

ɿʘʜʘʯʘ 4. 
ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʠʤʝʝʪ ʚʠʜ 

2

0, 2,

( ) , 2 2,
4

0, 2.

x

C
f x x

x

x

 

ʅʘʡʪʠ ʜʠʩʧʝʨʩʠʶ D(X). 

 

ʋʢʘʟʘʥʠʝ 
ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʢʦʥʩʪʘʥʪʳ ʉ ʠʟ ʫʩʣʦʚʠʷ ʥʦʨʤʠʨʦʚʢʠ, ʘ ʟʘʪʝʤ 

ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʦʨʤʫʣʦʡ 

2 2( ) ( ) ( ).D X x f x dx M X  

 

ʈʝʰʝʥʠʝ 
22

2
22

2

2
2

1
arcsin 1 .

24

1
( ) 0,

4

dx x
C C C C

x

xdx
M X

x

 

ʪʘʢ ʢʘʢ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʛʨʘʣ ʦʪ ʥʝʯʝʪʥʦʡ ʬʫʥʢʮʠʠ ʚ ʧʨʝʜʝʣʘʭ, 

ʩʠʤʤʝʪʨʠʯʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʫʣʷ, ʨʘʚʝʥ ʥʫʣʶ. 

2 2 222sin

2
2

2

22

2 2

1 1 4sin 2cos
( )

2cos4

2 2 1
(1 cos2 ) sin 2 2.

2

x tx dx t tdt
D X

tx

t dt t t
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ʆʪʚʝʪ: 2. 

 

ɿʘʜʘʯʘ 5. 
ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʠʤʝʝʪ ʚʠʜ 

3

0, 0,

( ) 4( ), 0 1,

0, 1.

x

f x x x x

x

 

ʅʘʡʪʠ ʤʦʜʫ. 

 

ʋʢʘʟʘʥʠʝ 
ʅʘʡʜʠʪʝ ʪʦʯʢʫ ʤʘʢʩʠʤʫʤʘ ʬʫʥʢʮʠʠ f(x). 

 

ʈʝʰʝʥʠʝ 
2

1 2

( ) 4(1 3 ) 0

1 1
0;1 , .

3 3

f x x

x x
 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʥʘʢʘ ʧʨʦʠʟʚʦʜʥʦʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʭ2 ï ʪʦʯʢʘ ʤʘʢʩʠʤʫʤʘ 

ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʷʚʣʷʝʪʩʷ ʤʦʜʦʡ. 

ʆʪʚʝʪ: 
1

.
3

 

 

ɿʘʜʘʯʘ 6. 
ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʠʤʝʝʪ ʚʠʜ 

0, 0,

2
( ) , 0 3,

9
0, 3.

x

x
f x x

x

 

ʅʘʡʪʠ ʤʝʜʠʘʥʫ. 

 

ʋʢʘʟʘʥʠʝ 

ʅʘʡʜʠʪʝ ʪʘʢʦʝ ʭ0, ʜʣʷ ʢʦʪʦʨʦʛʦ 
0

0

1
( ) .

2

x

f x dx  

 

ʈʝʰʝʥʠʝ 
ʄʝʜʠʘʥʘ ï ʵʪʦ ʟʥʘʯʝʥʠʝ ʭ0, ʜʣʷ ʢʦʪʦʨʦʛʦ ʧʨʷʤʘʷ ʭ = ʭ0 ʜʝʣʠʪ ʧʣʦʱʘʜʴ 

ʦʙʣʘʩʪʠ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʛʨʘʬʠʢʦʤ ʬʫʥʢʮʠʠ y = f (x), ʧʦʧʦʣʘʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 
0 02 2

0
0

00

2 1 3 3 2
.

9 9 9 2 22

x x
x x x

dx x  
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ʆʪʚʝʪ: 
3 2

.
2

 

 

 

1.2.3. ʉʪʘʥʜʘʨʪʥʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
 

ɹʠʥʦʤʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ɺʝʨʥʝʤʩʷ ʢ ʩʭʝʤʝ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʥʘʡʜʝʤ ʟʘʢʦʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ï ʯʠʩʣʘ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ ɸ ʚ 

ʩʝʨʠʠ ʠʟ ʧ ʠʩʧʳʪʘʥʠʡ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ɸ: 0, 1, é, ʧ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʚʝʨʦʷʪʥʦʩʪʠ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 

ɹʝʨʥʫʣʣʠ: 

 

 

( ) (1)k k n k
np Ɂ k C p q  

 

(p ï ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ɸ ʚ ʢʘʞʜʦʤ ʠʩʧʳʪʘʥʠʠ). 

ʊʘʢʦʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʟʳʚʘʶʪ ʙʠʥʦʤʠʘʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʘʚʫʶ ʯʘʩʪʴ ʨʘʚʝʥʩʪʚʘ (1) ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʙʱʠʡ ʯʣʝʥ 

ʨʘʟʣʦʞʝʥʠʷ ʙʠʥʦʤʘ ʅʴʶʪʦʥʘ: 
1 1 0( ) ... ... .n n n n n k k n k n

n n n np q C p C p q C p q C q 

ʇʨʠʤʝʨ 1.  

ʉʦʩʪʘʚʠʤ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ï ʯʠʩʣʘ ʧʦʧʘʜʘʥʠʡ 

ʧʨʠ 5 ʚʳʩʪʨʝʣʘʭ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʧʨʠ ʦʜʥʦʤ ʚʳʩʪʨʝʣʝ ʨʘʚʥʘ 

0,8. 

ʨ(ʍ=0) = 1Ț(0,2)
5
 = 0,00032; ʨ(ʍ=1) = 5Ț0,8Ț(0,2)

4
 = 0,0064; ʨ(ʍ=2) = 

10Ț(0,8)
2
Ț(0,2)

3
 = 0,0512; ʨ(ʍ=3) = 10Ț(0,8)

3
Ț(0,2)

2
 = 0,2048; ʨ(ʍ=4) = 

5Ț(0,8)
4
Ț0,2 = 0,4096; ʨ(ʍ=5) = 1Ț(0,8)

5
 = 0,32768. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʷʜ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʚʠʜ: 

 

ʭ 0 1 2 3 4 5 

ʨ 0,00032 0,0064 0,0512 0,2048 0,4096 0,32728 

 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ɼʣʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʙʠʥʦʤʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʄ(ʍ) ʤʦʞʥʦ ʥʘʡʪʠ, ʠʩʧʦʣʴʟʫʷ ʩʚʦʡʩʪʚʦ 4 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ. ʇʫʩʪʴ ʍ1 ï ʯʠʩʣʦ ʧʦʷʚʣʝʥʠʡ ɸ ʚ ʧʝʨʚʦʤ 

ʠʩʧʳʪʘʥʠʠ, ʍ2 ï ʚʦ ʚʪʦʨʦʤ ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ ʠʟ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʍi 

ʟʘʜʘʝʪʩʷ ʨʷʜʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ  

Xi 0 1 

pi q p 

 ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʄ(ʍi) = p. ʊʦʛʜʘ  
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1 1

( ) ( ) .
n n

i
i i

M X M X p np  

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʚʳʯʠʩʣʠʤ ʜʠʩʧʝʨʩʠʶ: 

D(Xi) = 0ĮȚq +  1ĮȚp ï pĮ= p ï pĮ = p(1 ï p), 

ʦʪʢʫʜʘ ʧʦ ʩʚʦʡʩʪʚʫ 4 ʜʠʩʧʝʨʩʠʠ  

1

( ) ( ) (1 ) .
n

i
i

D X D X np p npq  

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʇʫʘʩʩʦʥʘ 

ʈʘʩʩʤʦʪʨʠʤ ʜʠʩʢʨʝʪʥʫʶ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ʍ, ʧʨʠʥʠʤʘʶʱʫʶ 

ʪʦʣʴʢʦ ʮʝʣʳʝ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ (0, 1, 2,é, ʪ,é), 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝ ʦʛʨʘʥʠʯʝʥʘ. ʊʘʢʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 

ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʟʘʢʦʥʫ ʇʫʘʩʩʦʥʘ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, 

ʯʪʦ ʦʥʘ ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ ʪ, ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

 

 

( ) , (2)
!

ɞ
ɌɌ

ɜ Ɂ ɞ ɑ
ɞ

 

 

ʛʜʝ ʘ ï ʥʝʢʦʪʦʨʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ, ʥʘʟʳʚʘʝʤʘʷ ʧʘʨʘʤʝʪʨʦʤ 

ʟʘʢʦʥʘ ʇʫʘʩʩʦʥʘ. 

ʇʦʢʘʞʝʤ, ʯʪʦ ʩʫʤʤʘ ʚʩʝʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʨʘʚʥʘ 1: 

0 0

( ) 1
!

ɞ
Ɍ Ɍ Ɍ

ɞ ɞ

Ɍ
ɜ Ɂ ɞ ɑ ɑ ɑ

ɞ
 

(ʠʩʧʦʣʴʟʦʚʘʥʦ ʨʘʟʣʦʞʝʥʠʝ ʚ ʨʷʜ ʊʝʡʣʦʨʘ ʬʫʥʢʮʠʠ ʝ
ʭ
). 

ʈʘʩʩʤʦʪʨʠʤ ʪʠʧʠʯʥʫʶ ʟʘʜʘʯʫ, ʧʨʠʚʦʜʷʱʫʶ ʢ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʇʫʘʩʩʦʥʘ. 

ʇʫʩʪʴ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʪʦʯʢʠ, ʧʨʠʯʝʤ 

ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʷʤ: 

1) ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʦʯʝʢ ʥʘ ʦʪʨʝʟʦʢ 

ʜʣʠʥʳ l ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʜʣʠʥʳ ʦʪʨʝʟʢʘ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʦʩʠ ( ʪʦ ʝʩʪʴ ʪʦʯʢʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʨʝʜʥʝʡ 

ʧʣʦʪʥʦʩʪʴʶ); 

2) ʪʦʯʢʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʦʧʘʜʘʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʯʠʩʣʘ ʪʦʯʝʢ ʥʘ ʜʘʥʥʳʡ ʦʪʨʝʟʦʢ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʪʦʯʝʢ, ʧʦʧʘʚʰʠʡ ʥʘ ʣʶʙʦʡ ʜʨʫʛʦʡ ʦʪʨʝʟʦʢ); 

3) ʧʨʘʢʪʠʯʝʩʢʘʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʧʘʜʝʥʠʷ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʪʦʯʝʢ. 

 

ʊʦʛʜʘ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ï ʯʠʩʣʦ ʪʦʯʝʢ, ʧʦʧʘʜʘʶʱʠʭ ʥʘ ʦʪʨʝʟʦʢ 

ʜʣʠʥʳ l ï ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʟʘʢʦʥʫ ʇʫʘʩʩʦʥʘ, ʛʜʝ ʘ ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʪʦʯʝʢ, 

ʧʨʠʭʦʜʷʱʝʝʩʷ ʥʘ ʦʪʨʝʟʦʢ ʜʣʠʥʳ l. 

ɿʘʤʝʯʘʥʠʝ. ʌʦʨʤʫʣʘ ʇʫʘʩʩʦʥʘ ʚʳʨʘʞʘʝʪ ʙʠʥʦʤʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʦʧʳʪʦʚ ʠ ʤʘʣʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ. ʇʦʵʪʦʤʫ 

ʟʘʢʦʥ ʇʫʘʩʩʦʥʘ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʟʘʢʦʥʦʤ ʨʝʜʢʠʭ ʷʚʣʝʥʠʡ. 
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ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɽʩʣʠ  

( ) ,
!

ɞ
ɌɌ

p X m ɑ
ɞ

 

ʪʦ  
1

1 1

( )
! ( 1)!

ɞ ɞ
Ɍ Ɍ Ɍ Ɍ

ɞ ɞ

Ɍ Ɍ
M X ɞ ɑ Ɍɑ Ɍɑ ɑ Ɍ

ɞ ɞ
 

(ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʨʘʟʣʦʞʝʥʠʝ ʚ ʨʷʜ ʊʝʡʣʦʨʘ ʬʫʥʢʮʠʠ ʝ
ʭ
).  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʩʧʝʨʩʠʠ ʥʘʡʜʝʤ ʚʥʘʯʘʣʝ  
1

2 2

1 1

1

1

1 1

1 1

( )
! ( 1)!

( 1) 1
( 1)!

( 1) ( 1).
( 1)! ( 1)!

ɞ ɞ
Ɍ Ɍ

ɞ ɞ

ɞ
Ɍ

ɞ

ɞ ɞ
Ɍ Ɍ

ɞ ɞ

Ɍ Ɍ
M X ɞ ɑ Ɍ ɞ ɑ

ɞ ɞ

Ɍ
Ɍ ɞ ɑ

ɞ

Ɍ Ɍ
Ɍ ɞ ɑ ɑ Ɍ Ɍ

ɞ ɞ

 

ʇʦʵʪʦʤʫ D(X) = aĮ + a ï aĮ = a.  

ɿʘʤʝʯʘʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʥʘʨʫʞʝʥʦ ʠʥʪʝʨʝʩʥʦʝ ʩʚʦʡʩʪʚʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʇʫʘʩʩʦʥʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʨʘʚʥʦ ʜʠʩʧʝʨʩʠʠ (ʠ ʨʘʚʥʦ 

ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʘ, ʦʧʨʝʜʝʣʷʶʱʝʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʝ). 

 

ʈʘʚʥʦʤʝʨʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

 

 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʳʤ, ʝʩʣʠ ʥʘ 

ʠʥʪʝʨʚʘʣʝ, ʢʦʪʦʨʦʤʫ ʧʨʠʥʘʜʣʝʞʘʪ ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, 

ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʭʨʘʥʷʝʪ ʧʦʩʪʦʷʥʥʦʝ 

ʟʥʘʯʝʥʠʝ 

 

 

(f(x) = const ʧʨʠ a Ò x Ò b, f(x) = 0 ʧʨʠ  x < a, x > b). 

ʅʘʡʜʝʤ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʥʠʤʘʝʪ f(x) ʧʨʠ [ , ].x a b  ʀʟ ʫʩʣʦʚʠʷ 

ʥʦʨʤʠʨʦʚʢʠ ʩʣʝʜʫʝʪ, ʯʪʦ  

( ) ( ) 1,
b b

a a

f x dx cdx c b a  

ʦʪʢʫʜʘ  
1

( ) .f x c
b a

 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʥʘ ʠʥʪʝʨʚʘʣ [ , ] ( )a b  ʨʘʚʥʘ ʧʨʠ ʵʪʦʤ  
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1
.dx

b a b a
 

ɺʠʜ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ: 

0, ,

( ) , , (3)

1, .

x a

x a
F x a x b

b a
x b

 

 

ʇʨʠʤʝʨ 2.  

ɸʚʪʦʙʫʩʳ ʥʝʢʦʪʦʨʦʛʦ ʤʘʨʰʨʫʪʘ ʠʜʫʪ ʩ ʠʥʪʝʨʚʘʣʦʤ 5 ʤʠʥʫʪ. ʅʘʡʪʠ 

 ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠʰʝʜʰʝʤʫ ʥʘ ʦʩʪʘʥʦʚʢʫ ʧʘʩʩʘʞʠʨʫ ʧʨʠʜʝʪʩʷ 

ʦʞʠʜʘʪʴ ʘʚʪʦʙʫʩʘ ʥʝ ʙʦʣʝʝ 2 ʤʠʥʫʪ. 

ʈʝʰʝʥʠʝ.  

ɺʨʝʤʷ ʦʞʠʜʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʚ ʠʥʪʝʨʚʘʣʝ [0, 5]. ʊʦʛʜʘ 
1 2

( ) , (0 2) 0, 4.
5 5

f x p x  

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
 

ɼʣʷ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘ ʦʪʨʝʟʢʝ [a, b]  ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ  
2 2 21

( ) ,
2( ) 2( ) 2

bb

aa

x b a a b
M X x dx

b a b a b a
 

ʪʦ ʝʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʨʘʚʥʦ ʘʙʩʮʠʩʩʝ ʩʝʨʝʜʠʥʳ ʦʪʨʝʟʢʘ  [a, b] . 

ɼʠʩʧʝʨʩʠʷ  
2 23 3

2

22 2 2 2

( ) ( )1
( )

4 3( ) 4

( )2
.

3 4 12

b

a

a b a bb a
D X x dx

b a b a

b aa ab b a ab b
 

 

 

 

 

ʅʦʨʤʘʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

 

ʅʝʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ 

ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʝʩʣʠ ʝʝ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʚʠʜ: 
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2

2

( )

2
1

( ) . (4)
2

x a

f x e  

 

ɿʘʤʝʯʘʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʚʫʤʷ ʧʘʨʘʤʝʪʨʘʤʠ: ʘ ʠ ů. 

ɻʨʘʬʠʢ ʧʣʦʪʥʦʩʪʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʟʳʚʘʶʪ ʥʦʨʤʘʣʴʥʦʡ 

ʢʨʠʚʦʡ (ʢʨʠʚʦʡ ɻʘʫʩʩʘ). ɺʳʷʩʥʠʤ, ʢʘʢʦʡ ʚʠʜ ʠʤʝʝʪ ʵʪʘ ʢʨʠʚʘʷ, ʜʣʷ ʯʝʛʦ 

ʠʩʩʣʝʜʫʝʤ ʬʫʥʢʮʠʶ (4). 

1) ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʬʫʥʢʮʠʠ: (-Ð, +Ð). 

2) f(x) > 0 ʧʨʠ ʣʶʙʦʤ ʭ (ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʩʴ ʛʨʘʬʠʢ ʨʘʩʧʦʣʦʞʝʥ ʚʳʰʝ 

ʦʩʠ ʆʭ). 

3) 
| |
lim ( ) 0,
x

f x  ʪʦ ʝʩʪʴ ʦʩʴ ʆʭ ʩʣʫʞʠʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʘʩʠʤʧʪʦʪʦʡ 

ʛʨʘʬʠʢʘ ʧʨʠ .x  

4) 

2

2

( )

2
3

( ) 0
2

x a
x a

f x e  ʧʨʠ ʭ = ʘ; ( ) 0f x  ʧʨʠ x > a, ( ) 0f x  

ʧʨʠ x < a. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 
1

,
2

a  - ʪʦʯʢʘ ʤʘʢʩʠʤʫʤʘ. 

5) F(x ï a) = f(a ï x), ʪʦ ʝʩʪʴ ʛʨʘʬʠʢ ʩʠʤʤʝʪʨʠʯʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ 

ʭ = ʘ. 

6) 

2

2

( ) 2

2
23

( )1
( ) 1 0

2

x a
x a

f x e  ʧʨʠ x a , ʪʦ ʝʩʪʴ 

ʪʦʯʢʠ 
1

,
2

a
e

 ʷʚʣʷʶʪʩʷ ʪʦʯʢʘʤʠ ʧʝʨʝʛʠʙʘ. 

ʇʨʠʤʝʨʥʳʡ ʚʠʜ ʢʨʠʚʦʡ ɻʘʫʩʩʘ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ.7. 

 

ʭ 

ʈʠʩ.1. 

ʅʘʡʜʝʤ ʚʠʜ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ: 
2

2

( )

2
1

( ) ( ) . (5)
2

t ax x

F x f t dt e dt  

ʫ 
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ʇʝʨʝʜ ʥʘʤʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʥʝʙʝʨʫʱʠʡʩʷè ʠʥʪʝʛʨʘʣ, ʢʦʪʦʨʳʡ 

ʥʝʚʦʟʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʵʣʝʤʝʥʪʘʨʥʳʝ ʬʫʥʢʮʠʠ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ F(x) ʧʨʠʭʦʜʠʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʙʣʠʮʘʤʠ. ʆʥʠ 

ʩʦʩʪʘʚʣʝʥʳ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʘ = 0, ʘ ů = 1. 

ʅʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʘ = 0, ů = 1 ʥʘʟʳʚʘʝʪʩʷ 

ʥʦʨʤʠʨʦʚʘʥʥʳʤ, ʘ ʝʛʦ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

 

 
2

2
1

( ) (6)
2

ɡ t

ɀ ɡ ɑ dt  

 

ʬʫʥʢʮʠʝʡ ʃʘʧʣʘʩʘ. 

ɿʘʤʝʯʘʥʠʝ. ʌʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʬʫʥʢʮʠʶ ʃʘʧʣʘʩʘ, ʝʩʣʠ ʩʜʝʣʘʪʴ ʟʘʤʝʥʫ:  

2

2
1

, ( ) .
2

x a

tx a
t ɞɚɏɐɌ F ɡ ɑ dt 

ʅʘʡʜʝʤ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʥʘ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ: 

( ) ( ) ( ) . (7)
a a

p X F F  

ʇʨʠʤʝʨ 3.  

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩ ʧʘʨʘʤʝʪʨʘʤʠ  

ʘ = 3, ů = 2. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥʘ ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ ʠʟ 

ʠʥʪʝʨʚʘʣʘ (4, 8). 

ʈʝʰʝʥʠʝ. 

8 3 4 3
(4 8) (8) (4)

2 2

(2,5) (0,5) 0,9938 0,6915 0,3023.

p x F F
 

 

ʇʨʘʚʠʣʦ çʪʨʝʭ ʩʠʛʤè 

ʅʘʡʜʝʤ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʣʫʯʘʡʥʘʷ 

ʚʝʣʠʯʠʥʘ ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ ʠʟ ʠʥʪʝʨʚʘʣʘ (ʘ - 3ů, ʘ + 3ů): 

( 3 3 ) 3 3 0,9986 0,0014 0.9973.p Ɍ x Ɍ  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʦʢʘʞʝʪʩʷ ʚʥʝ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʨʘʚʥʘ 0,0027, ʪʦ ʝʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 0,27% ʠ 

ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʨʘʢʪʠʢʝ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʣʝʞʘʪ ʚ ʠʥʪʝʨʚʘʣʝ (ʘ - 3ů,    ʘ + 3ů). 
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ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʘʚʠʣʦ çʪʨʝʭ 

ʩʠʛʤè: ʝʩʣʠ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʘ ʥʦʨʤʘʣʴʥʦ, ʪʦ ʤʦʜʫʣʴ ʝʝ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʭ = ʘ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 3ů. 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʪʝʤ, ʯʪʦ ʠʥʪʝʛʨʘʣ ʇʫʘʩʩʦʥʘ 
2

2 2 .
z

e dz  

2 2

2

2 2

( )

2 2

2 2

1 1
( ) ( ) ( )

2 2

1
0 2

2 2 2

x a z

z z

x a
M X xe dx z z a e dz

a a
ze dz e dz a

 

 

(ʧʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ʨʘʚʥʦ 0, ʪʘʢ ʢʘʢ ʧʦʜʳʥʪʝʛʨʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʥʝʯʝʪʥʘ, ʘ 

ʧʨʝʜʝʣʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʩʠʤʤʝʪʨʠʯʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʫʣʷ). 
2

2

2 2

2 2

( )
2 2

2

2 2

2 2
22 2

1
( ) ( )

2

( , )
2

0 2 .
2 2

x a

z z

z z

D X x a e dx

z ze dz u z dv ze

z e e dz

 

. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʘʨʘʤʝʪʨʳ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʘ ʠ ů) ʨʘʚʥʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʞʠʜʘʥʠʶ ʠ ʩʨʝʜʥʝʤʫ ʢʚʘʜʨʘʪʠʯʝʩʢʦʤʫ 

ʦʪʢʣʦʥʝʥʠʶ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ɿʘʤʝʯʘʥʠʝ. ʄʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 3
4

4 , ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʢʩʮʝʩʩ  ɽʭ = 0. ɼʣʷ ʢʨʠʚʳʭ ʩ ʙʦʣʝʝ ʦʩʪʨʦʡ ʚʝʨʰʠʥʦʡ ɽʭ >0, 

ʚ ʩʣʫʯʘʝ ʙʦʣʝʝ ʧʣʦʩʢʦʡ ʚʝʨʰʠʥʳ ɽʭ < 0. 

 

ʇʦʢʘʟʘʪʝʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʇʦʢʘʟʘʪʝʣʴʥʳʤ (ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ) ʥʘʟʳʚʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ, ʢʦʪʦʨʦʝ ʦʧʠʩʳʚʘʝʪʩʷ 

ʧʣʦʪʥʦʩʪʴʶ 
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0, 0
( ) (8)

, 0.x

x
f x

e x
 

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʦʢʘʟʘʪʝʣʴʥʳʡ ʟʘʢʦʥ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ɚ. ɺ ʵʪʦʤ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʪʘʢ 

ʢʘʢ ʦʙʳʯʥʦ ʧʘʨʘʤʝʪʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʨʘʥʝʝ ʥʝ ʠʟʚʝʩʪʥʳ ʠ ʠʭ 

ʧʨʠʭʦʜʠʪʩʷ ʦʮʝʥʠʚʘʪʴ ʧʨʠʙʣʠʞʝʥʥʦ. ʇʦʥʷʪʥʦ, ʯʪʦ ʦʮʝʥʠʪʴ ʦʜʠʥ 

ʧʘʨʘʤʝʪʨ ʧʨʦʱʝ, ʯʝʤ ʥʝʩʢʦʣʴʢʦ. 

ʅʘʡʜʝʤ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʴʥʦʛʦ ʟʘʢʦʥʘ: 
0

0

( ) ( ) 0 1 .
x x

t xF x f t dt dt e dt e  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

0, 0
( )

1 , 0.x

x
F x

e x
 

ʊʝʧʝʨʴ ʤʦʞʥʦ ʥʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʧʦʢʘʟʘʪʝʣʴʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʠʥʪʝʨʚʘʣ (ʘ, b): 

( ) .a bp a X b e e  

ɿʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʝ
-ʭ
 ʤʦʞʥʦ ʥʘʡʪʠ ʠʟ ʪʘʙʣʠʮ. 

 

ʌʫʥʢʮʠʷ ʥʘʜʝʞʥʦʩʪʠ 

ʇʫʩʪʴ ʵʣʝʤʝʥʪ (ʪʦ ʝʩʪʴ ʥʝʢʦʪʦʨʦʝ ʫʩʪʨʦʡʩʪʚʦ) ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʚ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t0 = 0 ʠ ʜʦʣʞʝʥ ʧʨʦʨʘʙʦʪʘʪʴ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ 

t. ʆʙʦʟʥʘʯʠʤ ʟʘ ʊ ʥʝʧʨʝʨʳʚʥʫʶ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ï ʚʨʝʤʷ 

ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʘ, ʪʦʛʜʘ ʬʫʥʢʮʠʷ F(t) = p(T > t) ʦʧʨʝʜʝʣʷʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʟʘ ʚʨʝʤʷ t. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ 

ʨʘʙʦʪʳ ʟʘ ʵʪʦ ʞʝ ʚʨʝʤʷ ʨʘʚʥʘ 

R(t) = p(T > t) = 1 ï F(t). 

ʕʪʘ ʬʫʥʢʮʠʷ ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ ʥʘʜʝʞʥʦʩʪʠ. 

 

ʇʦʢʘʟʘʪʝʣʴʥʳʡ ʟʘʢʦʥ ʥʘʜʝʞʥʦʩʪʠ 

ʏʘʩʪʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʘ ʠʤʝʝʪ ʧʦʢʘʟʘʪʝʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʪʦ ʝʩʪʴ  

F(t) = 1 ï e
- t

 . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʬʫʥʢʮʠʷ ʥʘʜʝʞʥʦʩʪʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪ ʚʠʜ: 

R(t) = 1 ï F(t) = 1 ï (1 ï e
- t

) = e
- t

 . 

ʆʧʨʝʜʝʣʝʥʠʝ. ʇʦʢʘʟʘʪʝʣʴʥʳʤ ʟʘʢʦʥʦʤ ʥʘʜʝʞʥʦʩʪʠ ʥʘʟʳʚʘʶʪ ʬʫʥʢʮʠʶ 

ʥʘʜʝʞʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʫʶ ʨʘʚʝʥʩʪʚʦʤ 

R(t) = e
- t

 , 

ʛʜʝ  ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ. 

 



 65 

ʇʨʠʤʝʨ 4.  

ʇʫʩʪʴ ʚʨʝʤʷ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʦ ʧʦ 

ʧʦʢʘʟʘʪʝʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ ʧʣʦʪʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ   f(t) = 0,1 e
-0,1t

    ʧʨʠ  

 t Ó 0. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʵʣʝʤʝʥʪ ʧʨʦʨʘʙʦʪʘʝʪ ʙʝʟʦʪʢʘʟʥʦ ʚ 

ʪʝʯʝʥʠʝ 10 ʯʘʩʦʚ. 

ʈʝʰʝʥʠʝ.  

ʊʘʢ ʢʘʢ  = 0,1, R(10) = e
-0,1Ț10

 = e
-1
 = 0,368. 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɼʣʷ ʧʦʢʘʟʘʪʝʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

00 0

0

2 2

2 2
00 0

2 2 2

( )

1 1
;

1 1
( ) 2

2 1 1 1
; .

x x x

x

x x x

M X xe dx xe e dx

e

D X x e dx x e xe dx

 

 

ʇʈʀʄɽʈʓ ʈɽʐɽʅʀʗ ɿɸɼɸʏ 

 

ɿʘʜʘʯʘ 1. 
ʉʪʨʝʣʦʢ ʜʝʣʘʝʪ 6 ʚʳʩʪʨʝʣʦʚ ʧʦ ʤʠʰʝʥʠ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʧʨʠ ʢʘʞʜʦʤ 

ʚʳʩʪʨʝʣʝ ʨʘʚʥʘ 0,7. ɼʣʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ï ʯʠʩʣʘ ʧʦʧʘʜʘʥʠʡ ï ʥʘʡʪʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʍ < 3. 

 

ʋʢʘʟʘʥʠʝ 
 

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʙʠʥʦʤʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ. ʅʘʡʜʠʪʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʍ ʨʘʚʥʘ 0, 1 ʠ 2. 

 

ʈʝʰʝʥʠʝ 

 

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʙʠʥʦʤʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʧʦʵʪʦʤʫ 
6

6

6

5

2 4
6

( ) 0,7 0,3

(0) 0,3 0,000729;

(1) 6 0,7 0,3 0,010206;

(2) 0,49 0,3 0,059535;

( 3) (0) (1) (2) 0,07047.

k k kp X k C

p

p

p C

p X p p p

 

ʆʪʚʝʪ: 0,07047. 
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ɿʘʜʘʯʘ 2. 

ʉʪʨʝʣʦʢ ʜʝʣʘʝʪ 6 ʚʳʩʪʨʝʣʦʚ ʧʦ ʤʠʰʝʥʠ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʧʨʠ ʢʘʞʜʦʤ 

ʚʳʩʪʨʝʣʝ ʨʘʚʥʘ 0,7. ɼʣʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ï ʯʠʩʣʘ ʧʦʧʘʜʘʥʠʡ ï ʥʘʡʪʠ 

ʜʠʩʧʝʨʩʠʶ. 

 

ʋʢʘʟʘʥʠʝ 
ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʙʠʥʦʤʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʧʦʵʪʦʤʫ D(X) 

= npq. 

 

ʈʝʰʝʥʠʝ 

( ) 6 0,7 0,3 1,26.D X npq  

ʆʪʚʝʪ: 1,26. 

 

ɿʘʜʘʯʘ 3. 
ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʠʟʜʝʣʠʷ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʩʦʩʪʘʚʣʷʝʪ 2%. ʉʣʫʯʘʡʥʘʷ 

ʚʝʣʠʯʠʥʘ ʍ ï ʯʠʩʣʦ ʠʟʜʝʣʠʡ ʠʟ ʧʘʨʪʠʠ ʚ 100 ʰʪʫʢ, ʧʦʚʨʝʞʜʝʥʥʳʭ ʧʨʠ 

ʧʝʨʝʚʦʟʢʝ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ X < 2 (ʦʪʚʝʪ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʨʝʪʴʝʛʦ 

ʟʥʘʢʘ ʧʦʩʣʝ ʟʘʧʷʪʦʡ). 

 

ʋʢʘʟʘʥʠʝ 
ʄʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʍ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʟʘʢʦʥʫ ʇʫʘʩʩʦʥʘ, ʪʦ ʝʩʪʴ 

( ) ,
!

ke
p X k np

k
 

(ʟʜʝʩʴ ʧ ï ʯʠʩʣʦ ʠʟʜʝʣʠʡ, ʨ ï ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʦʜʥʦʛʦ ʠʟʜʝʣʠʷ). 

 

ʈʝʰʝʥʠʝ 
ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʦʡ ʇʫʘʩʩʦʥʘ: 

2

2 2 2

2

( ) ,
!

2
2, ( ) .

!

( 0) , ( 1) 2 , ( 2) 2 ,

( 2) ( 0) ( 1) ( 2) 5 0,677.

k

k

e
p X k np

k

e
p X k

k

p X e p X e p X e

p X p X p X p X e

 

ʆʪʚʝʪ: 0,677. 

 

ɿʘʜʘʯʘ 4. 
ʎʝʥʘ ʜʝʣʝʥʠʷ ʰʢʘʣʳ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʨʘʚʥʘ 0,2. ʇʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʘ 

ʦʢʨʫʛʣʷʶʪ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʯʠʩʣʘ ʥʘ ʰʢʘʣʝ. ʇʦʣʘʛʘʷ, ʯʪʦ ʦʰʠʙʢʘ ʠʟʤʝʨʝʥʠʷ ʍ 

ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʨʘʚʥʦʤʝʨʥʦʤʫ ʟʘʢʦʥʫ, ʥʘʡʪʠ ʜʠʩʧʝʨʩʠʶ D(X). 

 

ʋʢʘʟʘʥʠʝ 
ɺʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʦʨʤʫʣʦʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʠʩʧʝʨʩʠʠ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ: 
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2( )
( ) .

12

b a
D X  

 

ʈʝʰʝʥʠʝ 
2( ) 0,04 1

0, 0,2, ( ) .
12 12 300

b a
a b D X  

ʆʪʚʝʪ: 
1

.
300

 

 

ɿʘʜʘʯʘ 5. 
ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʧʨʠʙʦʨ ʠʤʝʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ 5 ʤ, ʘ ʩʣʫʯʘʡʥʳʝ 

ʦʰʠʙʢʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ 

ʦʪʢʣʦʥʝʥʠʝʤ 75 ʤ. ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʰʠʙʢʘ ʠʟʤʝʨʝʥʠʷ ʥʝ 

ʧʨʝʚʳʩʠʪ ʧʦ ʤʦʜʫʣʶ 5 ʤ. 

 

ʋʢʘʟʘʥʠʝ 

ʀʟ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʘ = 5,  = 75. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʢʦʤʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʦʨʤʫʣʦʡ 

( ) .
a a

p X  

 

ʈʝʰʝʥʠʝ 

ʇʘʨʘʤʝʪʨʳ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʘ = 5,  = 75. ʊʦʛʜʘ 

5 5 5 5
( 5 5)

75 75

(0) ( 0,133) 0 0,053 0,053.

p X
 

ʆʪʚʝʪ: 0,053. 

 

ɿʘʜʘʯʘ 6. 

ʂʘʢʦʡ ʥʘʠʤʝʥʴʰʝʡ ʰʠʨʠʥʳ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʣʝ ʜʦʧʫʩʢʘ, ʯʪʦʙʳ ʩ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 0,0027 ʧʦʣʫʯʘʣʘʩʴ ʜʝʪʘʣʴ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ 

ʨʘʟʤʝʨʦʤ ʚʥʝ ʧʦʣʷ ʜʦʧʫʩʢʘ, ʝʩʣʠ ʩʣʫʯʘʡʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʘ ʦʪ ʩʝʨʝʜʠʥʳ 

ʧʦʣʷ ʜʦʧʫʩʢʘ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʘ = 0,  = 

5? 

 

ʋʢʘʟʘʥʠʝ 
ʀʩʧʦʣʴʟʫʡʪʝ çʧʨʘʚʠʣʦ ʪʨʝʭ ʩʠʛʤè. 

 

ʈʝʰʝʥʠʝ 
ɽʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʭʦʜʘ ʨʘʟʤʝʨʘ ʜʝʪʘʣʠ ʠʟ ʧʦʣʷ ʜʦʧʫʩʢʘ ʨʘʚʥʘ 0,0027, ʪʦ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʨʘʟʤʝʨ ʧʦʧʘʜʘʝʪ ʚ ʧʦʣʝ ʜʦʧʫʩʢʘ, ʨʘʚʥʘ 1 ï 0,0027 = 

0,9973. ʀʤʝʥʥʦ ʪʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʠʥʪʝʨʚʘʣ (ʘ - 3 , ʘ + 3 ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʤʝʨʳ 
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ʧʦʣʷ ʜʦʧʫʩʢʘ: (0 ï 15, 0 + 15) = (-15, 15), ʘ ʰʠʨʠʥʘ ʧʦʣʷ ʜʦʧʫʩʢʘ ï ʥʝ ʤʝʥʝʝ 

30. 

ʆʪʚʝʪ: 30. 

 

ɿʘʜʘʯʘ 7. 
ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʧʨʠʙʦʨʘ ʨʘʚʥʦ 80 ʯʘʩʘʤ. ʇʦʣʘʛʘʷ, ʯʪʦ 

ʚʨʝʤʷ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʨʘʩʧʨʝʜʝʣʝʥʦ ʧʦ ʧʦʢʘʟʘʪʝʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʥʘʡʪʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ 100 ʯʘʩʦʚ ʧʨʠʙʦʨ ʥʝ ʚʳʡʜʝʪ ʠʟ ʩʪʨʦʷ. 

 

 

ʋʢʘʟʘʥʠʝ 

ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ  ʠʟ ʫʩʣʦʚʠʷ, ʯʪʦ ʄ(ʍ) = 1/ , ʠ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ 

ʬʦʨʤʫʣʦʡ 

( ) .tR t e  

 

ʈʝʰʝʥʠʝ 

0,0125 100 1,25

1 1
0,0125;

( ) 80

(100) 0,286.

M X

R e e

 

ʆʪʚʝʪ: 0,286. 

 

 

1.2.4. ɼʚʫʤʝʨʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ. 

ʂʦʨʨʝʣʠʨʦʚʘʥʥʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

 

ʅʘʨʷʜʫ ʩ ʦʜʥʦʤʝʨʥʳʤʠ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ 

ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʜʥʠʤ ʯʠʩʣʦʤ, ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠ 

ʤʥʦʛʦʤʝʨʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ. ʂʘʞʜʦʝ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ ʪʘʢʦʡ 

ʚʝʣʠʯʠʥʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʥʘʙʦʨ ʥʝʩʢʦʣʴʢʠʭ ʯʠʩʝʣ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʵʪʦʛʦ ʧʦʥʷʪʠʷ ʩʣʫʞʘʪ ʪʦʯʢʠ ʧ-ʤʝʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʘʞʜʘʷ ʢʦʦʨʜʠʥʘʪʘ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ 

(ʜʠʩʢʨʝʪʥʦʡ ʠʣʠ ʥʝʧʨʝʨʳʚʥʦʡ), ʠʣʠ ʧ-ʤʝʨʥʳʝ ʚʝʢʪʦʨʳ. ʇʦʵʪʦʤʫ 

ʤʥʦʛʦʤʝʨʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʶʪ ʝʱʝ ʩʣʫʯʘʡʥʳʤʠ ʚʝʢʪʦʨʘʤʠ. 

 

ɼʠʩʢʨʝʪʥʳʝ ʜʚʫʤʝʨʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ 

 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ (ʍ, Y)  

ʠʤʝʝʪ ʚʠʜ ʪʘʙʣʠʮʳ ʩ ʜʚʦʡʥʳʤ ʚʭʦʜʦʤ, ʟʘʜʘʶʱʝʡ ʧʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʳʭ 

ʟʥʘʯʝʥʠʡ ʢʘʞʜʦʡ ʢʦʤʧʦʥʝʥʪʳ ʠ ʚʝʨʦʷʪʥʦʩʪʠ p(xi, yj), ʩ ʢʦʪʦʨʳʤʠ ʚʝʣʠʯʠʥʘ 

ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ (xi, yj): 
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Y ʍ 

x1 x2 é xi é xn 

y1 p(x1, y1) p(x2, y1) é p(xi, y1) é p(xn, y1) 

é é é é é é é 

yj p(x1, yj) p(x2, yj) é p(xi, yj) é p(xn, yj) 

é é é é é é é 

ym p(x1, ym) p(x2, ym) é p(xi, ym) é p(xn, ym) 

 

ʇʨʠ ʵʪʦʤ ʩʫʤʤʘ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʩʪʦʷʱʠʭ ʚʦ ʚʩʝʭ ʢʣʝʪʢʘʭ ʪʘʙʣʠʮʳ, ʨʘʚʥʘ 1. 

ɿʥʘʷ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʤʦʞʥʦ ʥʘʡʪʠ 

ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʦʙʳʪʠʝ ʍ = ʭ1 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʙʦʡ ʩʫʤʤʫ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ (X = x1, Y = y1), (X = x1, Y 

= y2),é, (X = x1, Y = ym), ʧʦʵʪʦʤʫ 

ʨ(ʍ = ʭ1) = p(x1, y1) + p(x1, y2) +é+ p(x1, ym) 

(ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʩʫʤʤʘ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʩʪʦʷʱʠʭ ʚ ʩʪʦʣʙʮʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʍ = ʭ1). ʊʘʢ ʞʝ ʤʦʞʥʦ ʥʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʩʪʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʍ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ 

Y ʥʫʞʥʦ ʩʣʦʞʠʪʴ ʚʝʨʦʷʪʥʦʩʪʠ, ʩʪʦʷʱʠʝ ʚ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

Y = yj. 

ʇʨʠʤʝʨ 1.  

ɼʘʥ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ: 

Y X 

-2 3 6 

-0,8 0,1 0,3 0,1 

-0,5 0,15 0,25 0,1 

 

ʅʘʡʪʠ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ. 

ʈʝʰʝʥʠʝ. ʉʢʣʘʜʳʚʘʷ ʩʪʦʷʱʠʝ ʚ ʪʘʙʣʠʮʝ ʚʝʨʦʷʪʥʦʩʪʠ çʧʦ ʩʪʦʣʙʮʘʤè, ʧʦʣʫʯʠʤ 

ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʍ: 

 

ʍ -2 3 6 

ʨ 0,25 0,55 0,2 

 

ʉʢʣʘʜʳʚʘʷ ʪʝ ʞʝ ʚʝʨʦʷʪʥʦʩʪʠ çʧʦ ʩʪʨʦʢʘʤè, ʥʘʡʜʝʤ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ Y: 

 

Y -0,8 -0,5 

p 0,5 0,5 

 

ʅʝʧʨʝʨʳʚʥʳʝ ʜʚʫʤʝʨʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ 

 

ʌʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ F(x, y) ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ (X, Y) 

ʥʘʟʳʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ X < x, a Y < y: 

( , ) ( , ). (1)F x y p X x Y y  
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ʈʠʩ.1 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʦʯʢʘ (X, Y) ʧʦʧʘʜʝʪ ʚ ʦʙʣʘʩʪʴ, ʟʘʰʪʨʠʭʦʚʘʥʥʫʶ ʥʘ ʨʠʩ. 1, 

ʝʩʣʠ ʚʝʨʰʠʥʘ ʧʨʷʤʦʛʦ ʫʛʣʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʪʦʯʢʝ (ʭ, ʫ). 

ɿʘʤʝʯʘʥʠʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʧʨʘʚʝʜʣʠʚʦ ʢʘʢ ʜʣʷ 

ʥʝʧʨʝʨʳʚʥʦʡ, ʪʘʢ ʠ ʜʣʷ ʜʠʩʢʨʝʪʥʦʡ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

1) 0 Ò F(x, y) Ò 1 (ʪʘʢ ʢʘʢ F(x, y) ʷʚʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴʶ). 

2) F(x, y) ʝʩʪʴ ʥʝʫʙʳʚʘʶʱʘʷ ʬʫʥʢʮʠʷ ʧʦ ʢʘʞʜʦʤʫ ʘʨʛʫʤʝʥʪʫ: 

F(x2, y) Ó F(x1, y), ʝʩʣʠ x2 > x1; 

F(x, y2) Ó F(x, y1), ʝʩʣʠ y2 > y1. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ.  

F(x2, y) = p(X < x2, Y < y) = p(X < x1, Y < y) + p(x1 Ò X < x2, Y < y) Ó 

Ó p(X < x1, Y < y) = F(x1, y). 

ɸʥʘʣʦʛʠʯʥʦ ʜʦʢʘʟʳʚʘʝʪʩʷ ʠ ʚʪʦʨʦʝ ʫʪʚʝʨʞʜʝʥʠʝ. 

3) ʀʤʝʶʪ ʤʝʩʪʦ ʧʨʝʜʝʣʴʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ: 

) ( , ) 0;

) ( , ) 0;

) ( , ) 0;

) ( , ) 1.

a F y

b F x

c F

d F

 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. 

ʉʦʙʳʪʠʷ ʘ), b) ʠ ʩ) ʥʝʚʦʟʤʦʞʥʳ ( ʪʘʢ ʢʘʢ ʥʝʚʦʟʤʦʞʥʦ ʩʦʙʳʪʠʝ  

),X ɔɗɔ Y  

ʘ ʩʦʙʳʪʠʝ d) ʜʦʩʪʦʚʝʨʥʦ, ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʧʨʠʚʝʜʝʥʥʳʭ 

ʨʘʚʝʥʩʪʚ. 

4) ʇʨʠ ʫ =  ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʩʪʘʥʦʚʠʪʩʷ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʍ: 

1( , ) ( ).F x F x  

ʇʨʠ ʭ =  ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʩʪʘʥʦʚʠʪʩʷ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʝʡ Y : 

2( , ) ( ).F y F y  

ʭ 

ʫ 

(ʭ,ʫ) 

(ʍ,Y) 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ.  

ʊʘʢ ʢʘʢ ʩʦʙʳʪʠʝ Y <  ʜʦʩʪʦʚʝʨʥʦ, ʪʦ  

1( , ) ( ) ( ).F x p X x F x  

ɸʥʘʣʦʛʠʯʥʦ ʜʦʢʘʟʳʚʘʝʪʩʷ ʚʪʦʨʦʝ ʫʪʚʝʨʞʜʝʥʠʝ. 

ʇʣʦʪʥʦʩʪʴʶ ʩʦʚʤʝʩʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ (ʜʚʫʤʝʨʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʚʝʨʦʷʪʥʦʩʪʠ) ʥʝʧʨʝʨʳʚʥʦʡ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʥʘʟʳʚʘʝʪʩʷ ʩʤʝʰʘʥʥʘʷ ʯʘʩʪʥʘʷ ʧʨʦʠʟʚʦʜʥʘʷ 2-ʛʦ ʧʦʨʷʜʢʘ ʦʪ ʬʫʥʢʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

2 ( , )
( , ) . (2)

F x y
f x y

x y
 

ɿʘʤʝʯʘʥʠʝ. ɼʚʫʤʝʨʥʘʷ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʝʜʝʣ 

ʦʪʥʦʰʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʪʦʯʢʠ ʚ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʩʦ 

ʩʪʦʨʦʥʘʤʠ ʭ ʠ ʫ ʢ ʧʣʦʱʘʜʠ ʵʪʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʧʨʠ .0,0 ʫʭ  

ʉʚʦʡʩʪʚʘ ʜʚʫʤʝʨʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ: 

1) f(x, y) Ó 0 (ʩʤ. ʧʨʝʜʳʜʫʱʝʝ ʟʘʤʝʯʘʥʠʝ: ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʪʦʯʢʠ ʚ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʥʝʦʪʨʠʮʘʪʝʣʴʥʘ, ʧʣʦʱʘʜʴ ʵʪʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ 

ʧʦʣʦʞʠʪʝʣʴʥʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʜʝʣ ʠʭ ʦʪʥʦʰʝʥʠʷ ʥʝʦʪʨʠʮʘʪʝʣʝʥ). 

2) ( , ) ( , )
y x

F x y f x y dxdy  

(cʣʝʜʫʝʪ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʜʚʫʤʝʨʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ). 

3) ( , ) ( , )
y x

F x y f x y dxdy  

(ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʪʦʯʢʘ ʧʦʧʘʜʝʪ ʥʘ ʧʣʦʩʢʦʩʪʴ ʆʭʫ, ʪʦ ʝʩʪʴ 

ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʦʙʳʪʠʷ). 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʪʦʯʢʠ  

ʚ ʧʨʦʠʟʚʦʣʴʥʫʶ ʦʙʣʘʩʪʴ 

ʇʫʩʪʴ ʚ ʧʣʦʩʢʦʩʪʠ ʆʭʫ ʟʘʜʘʥʘ ʧʨʦʠʟʚʦʣʴʥʘʷ ʦʙʣʘʩʪʴ D. ʅʘʡʜʝʤ ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʪʦʯʢʘ, ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʜʚʫʭ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ (ʜʚʫʤʝʨʥʫʶ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ) ʩ ʧʣʦʪʥʦʩʪʴʶ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ f(x, y), ʧʦʧʘʜʝʪ ʚ ʦʙʣʘʩʪʴ D. ʈʘʟʦʙʴʝʤ ʵʪʫ ʦʙʣʘʩʪʴ ʧʨʷʤʳʤʠ, 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ, ʥʘ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ ʩʦ ʩʪʦʨʦʥʘʤʠ ʭ ʠ ʫ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʚ ʢʘʞʜʳʡ ʪʘʢʦʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʨʘʚʥʘ ( , ) ,i if x y  

ʛʜʝ ( , )i i  - ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢʫ. ʊʦʛʜʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʪʦʯʢʠ ʚ ʦʙʣʘʩʪʴ D  ʝʩʪʴ ʧʨʝʜʝʣ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʫʤʤʳ 

1

( , ) ,
n

i i
i

f x y , 

ʪʦ ʝʩʪʴ 

(( , ) ) ( , ) . (3)
D

p X Y D f x y dxdy  
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ʆʪʳʩʢʘʥʠʝ ʧʣʦʪʥʦʩʪʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ɺʳʰʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʢʘʢ ʥʘʡʪʠ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʞʜʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ, ʟʥʘʷ ʜʚʫʤʝʨʥʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʊʦʛʜʘ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

1
1

( , )
( ) ( , )

( ) ( , ) . (4)

x

d f x y
dF x dF x

f x f x y dy
dx dx dx

 

ɸʥʘʣʦʛʠʯʥʦ ʥʘʭʦʜʠʪʩʷ 

2( ) ( , ) . (4 )f y f x y dx  

ʋʩʣʦʚʥʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʜʠʩʢʨʝʪʥʦʡ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʈʘʩʩʤʦʪʨʠʤ ʜʠʩʢʨʝʪʥʫʶ ʜʚʫʤʝʨʥʫʶ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ʠ ʥʘʡʜʝʤ ʟʘʢʦʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʍ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ Y ʧʨʠʤʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ (ʥʘʧʨʠʤʝʨ, Y = ʫ1). ɼʣʷ ʵʪʦʛʦ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʦʡ ɹʘʡʝʩʘ, 

ʩʯʠʪʘʷ ʛʠʧʦʪʝʟʘʤʠ ʩʦʙʳʪʠʷ ʍ = ʭ1, ʍ = ʭ2,é, ʍ = ʭʧ, ʘ ʩʦʙʳʪʠʝʤ ɸ ï ʩʦʙʳʪʠʝ Y 

= ʫ1. ʇʨʠ ʪʘʢʦʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʥʘʤ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʫʩʣʦʚʥʳʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʪʝʟ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ɸ ʧʨʦʠʟʦʰʣʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

1

1

1

( , )
( ) .

( )
i

y i

p x y
ɜ x

p y
 

ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʥʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʍ ʧʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ Y  ʧʨʠʥʠʤʘʝʪ ʣʶʙʦʝ ʜʨʫʛʦʝ ʩʚʦʝ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ: 

( , )
( ) . (5)

( )j

i j

y i

j

p x y
ɜ x

p y
 

ɸʥʘʣʦʛʠʯʥʦ ʥʘʭʦʜʷʪ ʫʩʣʦʚʥʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʝʡ Y: 

( , )
( ) . (5 )

( )i

i j

x j

i

p x y
p y

p x
 

ʇʨʠʤʝʨ 2.  

ʅʘʡʜʝʤ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʍ ʧʨʠ ʫʩʣʦʚʠʠ Y = -0,8 ʠ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Y 

ʧʨʠ ʫʩʣʦʚʠʠ ʍ = 3 ʜʣʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚ ʧʨʠʤʝʨʝ 1. 

1 1 2 1

3 1

1 2 2 2

0,1 1 0,3 3
( / ) 0,2; ( / ) 0,6;

0,5 5 0,5 5

0,1 1
( / ) 0,2.

0,5 5

0,3 6 0,25 5
( / ) ; ( / ) .

0,55 11 0,55 11

ɜ x y ɜ x y

ɜ x y

ɜ ɟ ɡ ɜ ɟ ɡ
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ʋʩʣʦʚʥʳʝ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʥʝʧʨʝʨʳʚʥʦʡ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

 

ʋʩʣʦʚʥʦʡ ʧʣʦʪʥʦʩʪʴʶ űʫ(ʭ) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʍ ʧʨʠ ʜʘʥʥʦʤ 

ʟʥʘʯʝʥʠʠ Y = ʫ ʥʘʟʳʚʘʝʪʩʷ 

2

( , ) ( , )
( ) . (6)

( )
( , )

y

f x y f x y
ɡ

f y
f x y dx

 

ɸʥʘʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʥʘʷ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ Y  ʧʨʠ ʍ = ʭ: 

1

( , ) ( , )
( ) . (6 )

( )
( , )

x

f x y f x y
ɟ

f ɡ
f x y dɟ

 

ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʣʦʩʢʦʩʪʠ 

ʉʠʩʪʝʤʘ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʥʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʥʘ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ʝʝ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ f(x, y) = const ʚʥʫʪʨʠ ʥʝʢʦʪʦʨʦʡ 

ʦʙʣʘʩʪʠ ʠ ʨʘʚʥʘ 0 ʚʥʝ ʝʝ. ʇʫʩʪʴ ʜʘʥʥʘʷ ʦʙʣʘʩʪʴ ï ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʚʠʜʘ 

, .a x b c y d 

ʊʦʛʜʘ ʠʟ ʩʚʦʡʩʪʚ   f(x, y) ʩʣʝʜʫʝʪ, ʯʪʦ  

1 1
,

( )( )( , )

0 .

np

ɎəɟɞɜɔɛɜɫɘɚɟɏɚɗɨəɔɖɌ
S b a d cf x y

Ɏəɑɑɏɚ

 

ʅʘʡʜʝʤ ʜʚʫʤʝʨʥʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

( )( )1
( , )

( )( ) ( )( )

y x

c a

x a y c
F x y dxdy

b a d c b a d c
 

ʧʨʠ a < x < b, c < y < d, F(x, y) = 0 ʧʨʠ x < a ʠʣʠ  y < c, F(x, y) = 1 ʧʨʠ x > b, y 

> d. 

ʌʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʬʦʨʤʫʣʘʤ, 

ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʩʚʦʡʩʪʚʝ 4 ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʠʤʝʶʪ ʚʠʜ: 

1 2( ) , ( ) .
y cx a

F x F y
b a d c

 

 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʤʦʤʝʥʪ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ. 

ʂʦʨʨʝʣʠʨʦʚʘʥʥʦʩʪʴ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʫʤʝʨʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

ʊʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ ʥʘʯʘʣʴʥʳʝ ʠ ʮʝʥʪʨʘʣʴʥʳʝ ʤʦʤʝʥʪʳ, ʤʦʞʥʦ ʚʚʝʩʪʠ 

ʠ ʜʣʷ ʩʠʩʪʝʤʳ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. 

ʅʘʯʘʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʧʦʨʷʜʢʘ k, s ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ (ʍ, Y) 

ʥʘʟʳʚʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ X
k
 ʥʘ Y

s
: 

Ŭk,s = M (X
k
Y

s
). 

ɼʣʷ ʜʠʩʢʨʝʪʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ  
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, ,
k s

k s i j ij
i j

x y p  

ʜʣʷ ʥʝʧʨʝʨʳʚʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ  

, ( , ) .k s
k s x y f x y dxdy  

ʎʝʥʪʨʘʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʧʦʨʷʜʢʘ k, s ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ (ʍ, 

Y) ʥʘʟʳʚʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ (X ï M(X))
k
 ʥʘ (Y ï 

M(Y))
s
: 

ɛk,s = M((X ï M(X))
k
(Y ï M(Y))

s
). 

ɼʣ̫ ʜʠʩʢʨʝʪʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ  

, ,( ( )) ( ( ))k s
k s i j ij

i j

x M X y M Y p  

ʜʣʷ ʥʝʧʨʝʨʳʚʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ  

, ( ( )) ( ( )) ( , ) .k s
k s x M X y M Y f x y dxdy  

ʇʨʠ ʵʪʦʤ ʄ(ʍ) = Ŭ1,0,  M(Y) = Ŭ0,1,  D(X) = ɛ2,0,  D(Y) = ɛ0,2. 

 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʤ ʤʦʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʜʚʫʭ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʥʘʟʳʚʘʝʪʩʷ ʚʪʦʨʦʡ 

ʩʤʝhʘʥʥʳʡ ʮʝʥʪʨʘʣʴʥʳʡ ʤʦʤʝʥʪ: 

1,1 ( ( ))( ( )) . (7)xyK M X M X Y M Y  

 

 

ɼʣʷ ʜʠʩʢʨʝʪʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ  

,( ( ))( ( ))ɡɟ i j ij
i j

ȶ x M X y MY p 

ʜʣʷ ʥʝʧʨʝʨʳʚʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ  

( ( ))( ( )) ( , ) .ɡɟȶ x M X y M Y f x y dxdy 

 

ɹʝʟʨʘʟʤʝʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʩʪʠ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

. (8)
xy

xy

x y

K
r  

 

 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʤʦʤʝʥʪ ʦʧʠʩʳʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʜʚʫʤʝʨʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʫʙʝʜʠʤʩʷ, ʯʪʦ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ ʍ ʠ Y  

Kxy = 0. ɺ ʵʪʦʤ ʩʣʫʯʘʝ f(x,y) =  =f1(x)f2(y), ʪʦʛʜʘ 
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1 2 1 2( ( )) ( ) ( ( )) ( ) ( ) ( ) 0.xyK x M X f x dx y M Y f y dy x y  

ʀʪʘʢ, ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʷʚʣʷʶʪʩʷ ʠ 

ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʥʳʤʠ. ʆʜʥʘʢʦ ʧʦʥʷʪʠʷ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʩʪʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝ 

ʵʢʚʠʚʘʣʝʥʪʥʳ, ʘ ʠʤʝʥʥʦ, ʚʝʣʠʯʠʥʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʚʠʩʠʤʳʤʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʥʳʤʠ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʝ ʚʩʷʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʘ ʪʦʣʴʢʦ ʣʠʥʝʡʥʫʶ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ  

Y = aX + b, ʪʦ rxy =  +1. 

ʅʘʡʜʝʤ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. 

ʊʝʦʨʝʤʘ.  

| | 1.xyr  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ.  

ɼʦʢʘʞʝʤ ʩʥʘʯʘʣʘ, ʯʪʦ  

| | .xy x yK  

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ  

1 y xZ X Y  

 ʠ ʥʘʡʪʠ ʝʝ ʜʠʩʧʝʨʩʠʶ, ʪʦ ʧʦʣʫʯʠʤ: 
2 2

1( ) 2 2 .x y x y xyD Z K  

ʊʘʢ ʢʘʢ ʜʠʩʧʝʨʩʠʷ ʚʩʝʛʜʘ ʥʝʦʪʨʠʮʘʪʝʣʴʥʘ, ʪʦ  
2 22 2 0,x y x y xyK  

ʦʪʢʫʜʘ  

| | .xy x yK  

 ʆʪʩʶʜʘ  

0,
xy

xy

x y

K
r  

ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʜʦʢʘʟʘʪʴ. 

 

ʇʈʀʄɽʈʓ ʈɽʐɽʅʀʗ ɿɸɼɸʏ 
 

ɿʘʜʘʯʘ 1. 
ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ (X,Y) ʠʤʝʝʪ 

ʚʠʜ: 

       xi 

  yi 

1 2 3 4 

0 0,1 0,1 0,3 0,1 

2 0 0,2 0,1 0,1 

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ X + Y = 4. 

 

ʋʢʘʟʘʥʠʝ 
ʉʫʤʤʘ ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʘʚʥʘ 4 ʚ ʜʚʫʭ ʩʣʫʯʘʷʭ: X = 2, Y = 2 ʠʣʠ X = 4, Y = 0. 
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ʈʝʰʝʥʠʝ 

( 4) ( 2, 2) ( 4, 0)

0,2 0,1 0,3.

p X Y p X Y p X Y
 

ʆʪʚʝʪ: 0,3. 

 

ɿʘʜʘʯʘ 2. 
ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ (X,Y) ʠʤʝʝʪ 

ʚʠʜ: 

       xi 

  yi 

1 2 3 4 

0 0,1 0,1 0,3 0,1 

2 0 0,2 0,1 0,1 

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ X = 3 ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ Y = 0. 

 

ʋʢʘʟʘʥʠʝ 
ʉʦʩʪʘʚʴʪʝ ʫʩʣʦʚʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʍ  ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ Y = 0. 

 

ʈʝʰʝʥʠʝ 
ʉʦʩʪʘʚʠʤ ʫʩʣʦʚʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʍ  ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ Y = 0. 

0 0

0 0

( 0) 0,1 0,1 0,3 0,1 0,6.

0,1 1 0,1 1
( 1) , ( 2) ,

0,6 6 0,6 6

0,3 1 0,1 1
( 3) , ( 4) .

0,6 2 0,6 6

Y Y

Y Y

p Y

p X p X

p X p X

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

0

0,3 1
( 3) 0,5.

0,6 2
Yp X  

ʆʪʚʝʪ: 0,5. 

 

ɿʘʜʘʯʘ 3. 
ɼʚʫʤʝʨʥʘʷ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʩʠʩʪʝʤʳ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ (X,Y) 

ʠʤʝʝʪ ʚʠʜ: 

0,5sin( ), 0 , 0 ,
2 2

( , )

0, 0, 0, .
2 2

x y x y

f x y

x ɔɗɔ y

 

ʅʘʡʪʠ ʄ(ʍ). 

 

ʋʢʘʟʘʥʠʝ 
ʅʘʡʜʠʪʝ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʍ ʧʦ ʬʦʨʤʫʣʝ 



 77 

1( ) ( , ) ,f x f x y dy  

ʪʦʛʜʘ 

1( ) ( ) .M X xf x dx  

 

ʈʝʰʝʥʠʝ 

2

1

0

2

0

2

0

2
2

00

2

0

( ) ( , ) 0,5 sin( )

0,5cos( ) 0,5cos 0,5cos
2

0,5(sin cos );

( ) 0,5 (sin cos )

0,5 (sin cos ) (sin cos )

(sin cos ) 1 1 .
4 4 4

y

y

f x f x y dy x y dy

x y x x

x x

M X x x x dx

x x x x x dx

x x  

ʆʪʚʝʪ: .
4

 

 

ɿʘʜʘʯʘ 4. 
ɼʚʫʤʝʨʥʘʷ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʩʠʩʪʝʤʳ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ (X,Y) 

ʠʤʝʝʪ ʚʠʜ: 

0,5sin( ), 0 , 0 ,
2 2

( , )

0, 0, 0, .
2 2

x y x y

f x y

x ɔɗɔ y

 

ʅʘʡʪʠ ʜʚʫʤʝʨʥʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ  

0 , 0 .
2 2

x y  

 

ʋʢʘʟʘʥʠʝ 
ɺʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʦʨʤʫʣʦʡ 
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( , ) ( , ) .
yx

F x y f x y dxdy  

 

ʈʝʰʝʥʠʝ 

0 0

00 0

0

( , ) 0,5 sin( )

0,5 cos( ) 0,5 (cos cos( )

0,5(sin sin( )) 0,5(sin sin sin( )).

yx

yx x

y

F x y dx x y dy

dx x y x x y dx

x x y x y x y

 

ʆʪʚʝʪ: 0,5(sin sin sin( )).x y x y  

 

ɿʘʜʘʯʘ 5. 
ɼʠʩʢʨʝʪʥʘʷ ʜʚʫʤʝʨʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ (X,Y) ʟʘʜʘʥʘ ʟʘʢʦʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

          xi 

    yi 

1 3 7 

2 0,2 0 0,1 

3 0 0,7 0 

ʅʘʡʪʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʤʦʤʝʥʪ ʂʭʫ. 

 

ʋʢʘʟʘʥʠʝ 
ɺʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʦʨʤʫʣʦʡ 

,( ( ))( ( ))ɡɟ i j ij
i j

ȶ x M X y MY p 

ʚʳʯʠʩʣʠʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ M(X) ʠ M(Y). 

 

ʈʝʰʝʥʠʝ 
ʅʘʡʜʝʤ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʍ ʠ Y: 

          xi 

    

1 3 7 

pi 0,2 0,7 0,1 

 

yi 2 3 

pi 0,3 0,7 
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( ) 1 0,2 3 0,7 7 0,1 3;

( ) 2 0,3 3 0,7 2,7;

(1 3)(2 2,7) 0,2 (3 3)(3 2,7) 0,7

(7 3)(2 2,7) 0,1 0.

xy

M X

M Y

K
 

ʆʪʚʝʪ: 0. 

 

ɿʘʜʘʯʘ 6. 

ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʩʠʩʪʝʤʳ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

22
3 , 0 1, 0 1,

( , ) 3
0 0 1, 0 1.

x y x y
f x y

Ɏəɑ ɖɎɌɐɜɌɞɌ x y

 

ʅʘʡʪʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ rxy (ʦʪʚʝʪ ʦʢʨʫʛʣʠʪʴ ʜʦ ʪʨʝʪʴʝʛʦ ʟʥʘʢʘ ʧʦʩʣʝ 

ʟʘʧʷʪʦʡ). 

 

ʋʢʘʟʘʥʠʝ 
ʊʨʝʙʫʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʡʪʠ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ, 

ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʞʠʜʘʥʠʷ ʠ ʜʠʩʧʝʨʩʠʠ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʤʦʤʝʥʪ 

( ( ))( ( )) ( , ) .ɡɟȶ x M X y M Y f x y dxdy 

ɿʘʪʝʤ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʦʨʤʫʣʦʡ 

.
xy

xy

x y

K
r  

 

ʈʝʰʝʥʠʝ 

 
11

2 3
1

00

11 2
2 2 2

2

00

11 3 2

00

11 2 4
2

00

1
2

0

2 2 2
( ) ( 3 ) ( ) ( 1);

3 3 3

2 2 1
( ) ( 3 ) 3 2 ;

3 3 2 3

2 2 5
( ) ( 1) ;

3 3 3 2 9

1 2
( ) 2 ;

3 6 2 3

2 25 7
( ) ( 1)

3 81 18

f x x y dy xy y x

x
f y x y dx xy y

x x
M X x x dx

y y
M Y y y dy

D X x x dx
25 13

;
81 81
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1 2
4

0

1 1
2

0 0

1

0

4 23 4 1
( ) 2 ;

3 9 45 9 15

13 1
; ;

9 15

2 5 2
3

3 9 3

1 5 5
7 8 ;

18 9 108

5 15 9
0,448.

108 13

x y

xy

xy

xy

x y

y
D Y y dy

K x dx y x y dy

x x dx

K
r

 

ʆʪʚʝʪ: -0,448. 

 

1.2.5. ʌʫʥʢʮʠʠ ʦʪ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʯʘʩʪʦ ʫʜʦʙʥʦ ʙʳʚʘʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʠʩʩʣʝʜʫʝʤʫʶ 

ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ʢʘʢ ʬʫʥʢʮʠʶ ʜʨʫʛʠʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʩ ʠʟʚʝʩʪʥʳʤʠ 

ʟʘʢʦʥʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʫʩʪʘʥʦʚʠʪʴ ʠ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʟʘʜʘʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

 

 

ɽʩʣʠ ʢʘʞʜʦʤʫ ʚʦʟʤʦʞʥʦʤʫ ʟʥʘʯʝʥʠʶ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʍ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ Y, ʪʦ Y  ʥʘʟʳʚʘʶʪ ʬʫʥʢʮʠʝʡ 

ʩʣʫʯʘʡʥʦʛʦ ʘʨʛʫʤʝʥʪʘ ʍ: 

Y = (X). 

 

 

ɺʳʷʩʥʠʤ, ʢʘʢ ʥʘʡʪʠ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ʧʦ ʠʟʚʝʩʪʥʦʤʫ ʟʘʢʦʥʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʨʛʫʤʝʥʪʘ. 

1) ʇʫʩʪʴ ʘʨʛʫʤʝʥʪ ʍ ï ʜʠʩʢʨʝʪʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʧʨʠʯʝʤ ʨʘʟʣʠʯʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʍ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ Y. ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ ʍ ʠ Y ʨʘʚʥʳ. 

 

ʇʨʠʤʝʨ 1.  

ʈʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʍ ʠʤʝʝʪ ʚʠʜ: 

 

ʍ 5 6 7 8 

ʨ 0,1 0,2 0,3 0,4 

ʅʘʡʜʝʤ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ Y = 2XĮ - 3: 
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Y 47 69 95 125 

ʨ 0,1 0,2 0,3 0,4 

(ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʟʥʘʯʝʥʠʡ Y ʚ ʬʦʨʤʫʣʫ, ʟʘʜʘʶʱʫʶ ʬʫʥʢʮʠʶ, ʧʦʜʩʪʘʚʣʷʶʪʩʷ 

ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʍ). 

2) ɽʩʣʠ ʨʘʟʥʳʤ ʟʥʘʯʝʥʠʷʤ ʍ ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ Y, 

ʪʦ ʚʝʨʦʷʪʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʬʫʥʢʮʠʷ ʧʨʠʥʠʤʘʝʪ ʦʜʥʦ ʠ 

ʪʦ ʞʝ ʟʥʘʯʝʥʠʝ, ʩʢʣʘʜʳʚʘʶʪʩʷ. 

ʇʨʠʤʝʨ 2.  

ʈʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʍ ʠʤʝʝʪ ʚʠʜ:   

ʍ 0 1 2 3 

ʨ 0,1 0,2 0,3 0,4 

ʅʘʡʜʝʤ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ Y = XĮ - 2ʍ: 

Y -1 0 3 

ʨ 0,2 0,4 0,4 

(ʪʘʢ ʢʘʢ Y = 0 ʧʨʠ ʍ = 0 ʠ ʍ = 2, ʪʦ ʨ(Y = 0) = ʨ( ʍ = 0) + ʨ(ʍ = 2) = 0,1 + 0,3 = 

0,4 ). 

3) ɽʩʣʠ ʍ ï ʥʝʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, Y = (X), (x) ï ʤʦʥʦʪʦʥʥʘʷ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘʷ ʬʫʥʢʮʠʷ, ʘ (ʫ) ï ʬʫʥʢʮʠʷ, ʦʙʨʘʪʥʘʷ ʢ (ʭ), ʪʦ ʧʣʦʪʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ g(y) ʩʣʫʯʘʡʥʦʡ ʬʫʥʢʮʠʠ Y ʨʘʚʥʘ: 

( ) ( ( ))| ( )|. (1)g y f y y  

ʇʨʠʤʝʨ 3.  

3

2

1
( ) , .

(1 )
f x Y x

x
 

ʊʦʛʜʘ  
2

33
2 2 2

3 3 3

1 1 1
( ) , ( ) .

3
(1 ) 3 (1 )

ɟ ɟ g y y

y y y

 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʬʫʥʢʮʠʠ 

ʦʜʥʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʘʨʛʫʤʝʥʪʘ 

ʇʫʩʪʴ Y = (X) ï ʬʫʥʢʮʠʷ ʩʣʫʯʘʡʥʦʛʦ ʘʨʛʫʤʝʥʪʘ ʍ, ʠ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʝʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, ʟʥʘʷ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʍ. 

1) ɽʩʣʠ ʍ ï ʜʠʩʢʨʝʪʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʪʦ 

1

( ) ( ( )) ( ) . (2)
n

i i
i

M Y M x x p  

ʇʨʠʤʝʨ 4.  

ʅʘʡʜʝʤ  M(Y) ʜʣʷ ʧʨʠʤʝʨʘ 1:  M(Y) = 47Ț0,1 + 69Ț0,2 + 95Ț0,3 + 125Ț0,4 = 97. 

2) ɽʩʣʠ ʍ ï ʥʝʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʪʦ M(Y) ʤʦʞʥʦ ʠʩʢʘʪʴ ʧʦ-

ʨʘʟʥʦʤʫ. ɽʩʣʠ ʠʟʚʝʩʪʥʘ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ g(y), ʪʦ 
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( ) ( ) . (3)M Y yg y dy  

ɽʩʣʠ ʞʝ g(y) ʥʘʡʪʠ ʩʣʦʞʥʦ, ʪʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟʚʝʩʪʥʫʶ ʧʣʦʪʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ f(x): 

( ) ( ) ( ) . (4)M Y x f x dx  

ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʚʩʝ ʟʥʘʯʝʥʠʷ ʍ ʧʨʠʥʘʜʣʝʞʘʪ ʧʨʦʤʝʞʫʪʢʫ (ʘ, b), ʪʦ 

( ) ( ) ( ) . (4 )
b

Ɍ

M Y x f x dx  

 

ʌʫʥʢʮʠʷ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʳ 

ʥʝʟʘʚʠʩʠʤʳʭ ʩʣʘʛʘʝʤʳʭ 

 

ɽʩʣʠ ʢʘʞʜʦʡ ʧʘʨʝ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʍ ʠ Y 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ Z, ʪʦ Z 

ʥʘʟʳʚʘʶʪ ʬʫʥʢʮʠʝʡ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʘʨʛʫʤʝʥʪʦʚ X ʠ Y :  Z = (X, Y).  

ʈʘʩʩʤʦʪʨʠʤ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʡ ʬʫʥʢʮʠʠ ʩʫʤʤʫ ʍ + Y. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʤʦʞʥʦ ʥʘʡʪʠ ʝʝ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʟʥʘʷ ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʘʛʘʝʤʳʭ. 

1) ɽʩʣʠ  X ʠ Y ï ʜʠʩʢʨʝʪʥʳʝ ʥʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʪʦ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ   Z = ʍ + Y ʥʫʞʥʦ ʥʘʡʪʠ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʟʥʘʯʝʥʠʷ Z ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʚʝʨʦʷʪʥʦʩʪʠ. 

ʇʨʠʤʝʨ 5.  

ʈʘʩʩʤʦʪʨʠʤ ʜʠʩʢʨʝʪʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ X ʠ Y, ʟʘʢʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʚʠʜ: 

ʍ -2 1 3 

ʨ 0,3 0,4 0,3 

 

Y 0 1 2 

ʨ 0,2 0,5 0,3 

ʅʘʡʜʝʤ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ   Z:   

-2 + 0 = -2 ( ʨ = 0,3Ț0,2 = 0,06), -2 + 1 = -1 (ʨ = 0,3Ț0,5 = 0,15),   -2 + 2 = 0 (ʨ = 

0,3Ț0,3 = 0,09), 1 + 0 = 1 (ʨ = 0,4Ț0,2 = 0,08), 1 + 1 = 2 (ʨ = 0,4Ț0,5 = 0,2), 1 + 2 = 

3  (ʨ = 0,4Ț0,3 = 0,12), 3 + 0 = 3 (ʨ = 0,3Ț0,2 = 0,06), 3 + 1 = 4 (ʨ = 0,3Ț0,5 = 

0,15), 3 + 2 = 5 (ʨ = 0,3Ț0,3 = 0,09).  

ʉʣʦʞʠʚ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʚʪʦʨʠʚʰʝʛʦʩʷ ʜʚʘʞʜʳ ʟʥʘʯʝʥʠʷ Z = 3, ʩʦʩʪʘʚʠʤ ʨʷʜ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ Z: 

Z -2 -1 0 1 2 3 4 5 

ʨ 0,06 0,15 0,09 0,08 0,2 0,18 0,15 0,09 
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2) ɽʩʣʠ  X ʠ Y ï ʥʝʧʨʝʨʳʚʥʳʝ ʥʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʪʦ, ʝʩʣʠ 

ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʘʨʛʫʤʝʥʪʦʚ ʟʘʜʘʥʘ ʥʘ ,  

ʦʜʥʦʡ ʬʦʨʤʫʣʦʡ, ʪʦ ʧʣʦʪʥʦʩʪʴ ʩʫʤʤʳ g(z) ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʘʤ 

1 2 1 2( ) ( ) ( ) ( ) ( ) , (5)g z f x f z x dx f z y f y dy  

ʛʜʝ f1(x), f2(y) ï ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʘʛʘʝʤʳʭ. ɽʩʣʠ ʚʦʟʤʦʞʥʳʝ 

ʟʥʘʯʝʥʠʷ ʘʨʛʫʤʝʥʪʦʚ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳ, ʪʦ 

1 2 1 2

0 0

( ) ( ) ( ) ( ) ( ) . (6)
z z

g z f x f z x dx f z y f y dy  

ɿʘʤʝʯʘʥʠʝ. ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ ʥʘʟʳʚʘʶʪ ʢʦʤʧʦʟʠʮʠʝʡ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘʟʳʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ, ʝʩʣʠ 

ʢʦʤʧʦʟʠʮʠʷ ʪʘʢʠʭ ʟʘʢʦʥʦʚ ʝʩʪʴ ʪʦʪ ʞʝ ʟʘʢʦʥ (ʚʦʟʤʦʞʥʦ, ʦʪʣʠʯʘʶʱʠʡʩʷ 

ʜʨʫʛʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ). 

ɺ ʯʘʩʪʥʦʩʪʠ, ʩʚʦʡʩʪʚʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʣʘʜʘʝʪ ʥʦʨʤʘʣʴʥʳʡ ʟʘʢʦʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ: ʢʦʤʧʦʟʠʮʠʷ ʥʦʨʤʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʪʦʞʝ ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʧʨʠʯʝʤ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʷ ʨʘʚʥʳ 

ʩʫʤʤʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʘʛʘʝʤʳʭ. 

 

ʇʈʀʄɽʈʓ ʈɽʐɽʅʀʗ ɿɸɼɸʏ 
 

ɿʘʜʘʯʘ 1. 
ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʟʘʜʘʥʘ ʨʷʜʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

xi 

6
 

4
 

3
 

2
 

2

3
 

3

4
 

pi 0,05 0,1 0,15 0,2 0,2 0,3 

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ Y = sin
2
2x ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ 

0,75. 

 

ʋʢʘʟʘʥʠʝ 
ʉʦʩʪʘʚʴʪʝ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Y ʠ  ʩʣʦʞʠʪʝ ʚʝʨʦʷʪʥʦʩʪʠ ʪʝʭ ʟʥʘʯʝʥʠʡ ʍ, ʧʨʠ 

ʢʦʪʦʨʳʭ Y ʧʨʠʥʠʤʘʝʪ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ. 

 

ʈʝʰʝʥʠʝ 
ʅʘʡʜʝʤ ʟʥʘʯʝʥʠʷ Y, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʦʟʤʦʞʥʳʤ ʟʥʘʯʝʥʠʷʤ ʍ: 

2

2

2 2

3 3
sin 0,75;

6 3 2 4

sin 1 1;
4 2

X Y

X Y
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2

2

2

2

2

22

2 3 3
sin 0,75;

3 3 2 4

sin 0;
2

2 4 3 3
sin 0,75;

3 3 2 4

3 3
sin 1 1.

4 2

X Y

X Y

X Y

X Y

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Y ʠʤʝʝʪ ʚʠʜ: 

yi 0 0,75 1 

pi 0,2 0,4 0,4 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, p(Y=0,75) = 0,4. 

ʆʪʚʝʪ: 0,4. 

 

ɿʘʜʘʯʘ 2. 
ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ï ʯʠʩʣʦ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ ɸ ʚ ʩʝʨʠʠ ʠʟ 6 

ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ, ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ɸ 

ʨʘʚʥʘ 0,7. ʅʘʡʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ Y = e
2x

. 

 

ʋʢʘʟʘʥʠʝ 

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʙʠʥʦʤʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ. 

ɺʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʦʨʤʫʣʦʡ 
6

2

0

( ) ix
i

i

M Y e p  

ʠ ʬʦʨʤʫʣʦʡ ʙʠʥʦʤʘ ʅʴʶʪʦʥʘ: 

0

.
n

n k k n k
n

k

a b C a b  

 

ʈʝʰʝʥʠʝ 
6

6

6
2 6

6
0

6
62 6 2

6
0

( ) 0,7 0,3

( ) 0,7 0,3

(0,7 ) 0,3 0,7 0,3 .

k k k

k k k k

k

k k k

k

p X k C

M Y e C

C e e

 

ʆʪʚʝʪ: 
620,7 0,3 .e  
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ɿʘʜʘʯʘ 3. 

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʘ ʥʘ ʦʪʨʝʟʢʝ [-1;1]. ʅʘʡʪʠ 

ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ Y = -ln(2 + X). 

 

ʋʢʘʟʘʥʠʝ 
ɿʘʜʘʡʪʝ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ f(x) ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʥʘʡʜʠʪʝ ʬʫʥʢʮʠʶ (ʫ), ʦʙʨʘʪʥʫʶ ʢ Y = -ln(2 + X), ʘ ʟʘʪʝʤ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ 

ʬʦʨʤʫʣʦʡ 

( ) ( ( ))| ( )|.g y f y y  

 

ʈʝʰʝʥʠʝ 

1
, [ 1;1],

( ) 2
0, [ 1;1].

ln(2 ) 2 ( ).

1 ln(2 1) 0; 1 ln 3,

y

x
f x

x

y x x e y

x y x y

 

ʪʦ ʝʩʪʴ 

1;1 ln3;0 .x y  

ʌʫʥʢʮʠʷ (ʫ) ʤʦʥʦʪʦʥʥʦ ʫʙʳʚʘʝʪ, ʧʦʵʪʦʤʫ 

( ) 0 | ( )| ( ) ;

1
, ln 3;0 ,

( ) 2
0, ln 3;0 .

y

y

y y y e

e y
g y

y

 

ʆʪʚʝʪ: 

1
, ln 3;0 ,

( ) 2
0, ln 3;0 .

ye y
g y

y

 

 

ɿʘʜʘʯʘ 4. 

ʅʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʍ ʠ Y ʟʘʜʘʥʳ ʨʷʜʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

xi -1 0 1 

pi 0,2 0,6 0,2 

 

yi 0 1 2 

pi 0,5 0,3 0,2 

ʅʘʡʪʠ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ Z = X + Y. 
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ʋʢʘʟʘʥʠʝ 

ʅʘʡʜʠʪʝ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤʳ X + Y. ɽʩʣʠ ʩʫʤʤʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʘʨ 

ʩʣʘʛʘʝʤʳʭ ʩʦʚʧʘʜʘʝʪ, ʩʣʦʞʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʨʦʷʪʥʦʩʪʠ. 

 

ʈʝʰʝʥʠʝ 
ʅʘʡʜʝʤ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ Z ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʚʝʨʦʷʪʥʦʩʪʠ: 

1 0 1; 0,2 0,5 0,1;

1 1 0; 0,2 0,3 0,06;

1 2 1; 0,2 0,2 0,04;

0 0 0; 0,6 0,5 0,3;

0 1 1; 0,6 0,3 0,18;

0 2 2; 0,6 0,2 0,12;

1 0 1; 0,2 0,5 0,1;

1 1 2; 0,2 0,3 0,06;

1 2 3; 0,2 0,2 0,04.

p

p

p

p

p

p

p

p

p

 

ʀʪʘʢ, Z ʧʨʠʥʠʤʘʝʪ 5 ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ:-1,0,1,2 ʠ 3. ʉʣʦʞʠʚ ʚʝʨʦʷʪʥʦʩʪʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʜʠʥʘʢʦʚʳʤ ʟʥʘʯʝʥʠʷʤ Z, ʧʦʣʫʯʠʤ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

zi -1 0 1 2 3 

pi 0,1 0,36 0,32 0,18 0,04 

 

ʆʪʚʝʪ:  

zi -1 0 1 2 3 

pi 0,1 0,36 0,32 0,18 0,04 

 

ɿʘʜʘʯʘ 5. 
ʍ ʠ Y ï ʥʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʢʦʪʦʨʳʭ 

2

1

7

2

1
, 0 ,

( ) 2
0, 0;

1
, 0 ,

( ) 7
0, 0.

x

y

e x
f x

x

e y
f y

y

 

ʅʘʡʪʠ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ Z = X + Y. 

 

ʋʢʘʟʘʥʠʝ 
ɺʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʦʨʤʫʣʦʡ 
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1 2

0

( ) ( ) ( ) .
z

g z f x f z x dx  

 

ʈʝʰʝʥʠʝ 
ʇʦʩʢʦʣʴʢʫ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʘʨʛʫʤʝʥʪʦʚ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳ, ʧʣʦʪʥʦʩʪʴ 

ʩʫʤʤʳ g(z) ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʝ 

2 7
1 2

0 0

5 5 6

14 14 14 14

00

5

14 14

1
( ) ( ) ( )

14

1 1 1

14 5 5

1
1 .

5

z z x z x

zz x z x z z z

z z

g z f x f z x dx e e dx

e dx e e e

e e

 

ʆʪʚʝʪ: 
5

14 14
1

1 .
5

z z

e e  

 

1.2.6. ʅʦʨʤʘʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ. 

ʃʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ. ʃʠʥʝʡʥʘʷ ʢʦʨʨʝʣʷʮʠʷ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʷ çʭʠ-ʢʚʘʜʨʘʪè, ʉʪʴʶʜʝʥʪʘ ʠ ʌʠʰʝʨʘ 

 

ʅʦʨʤʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ ʥʘʟʳʚʘʶʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ (X, Y), ʝʩʣʠ 
2 2

1 2 21
2 2 2

( ) ( )1
2

2(1 )

2

1
( , ) (1)

2 1

xy
x yxy x y

x a y a y ax a
r

r

x y xy

f x y e
r

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʨʤʘʣʴʥʳʡ ʟʘʢʦʥ ʥʘ ʧʣʦʩʢʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 5 ʧʘʨʘʤʝʪʨʘʤʠ: 

ʘ1, ʘ2, ʭ, ʫ, rxy, ʛʜʝ ʘ1, ʘ2 ï ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʞʠʜʘʥʠʷ, ʭ, ʫ ï ʩʨʝʜʥʠʝ 

ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ, rxy ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʍ ʠ Y.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ rxy = 0, ʪʦ ʝʩʪʴ ʍ ʠ Y ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʳ. ʊʦʛʜʘ ʠʟ (1) 

ʧʦʣʫʯʠʤ: 
2 2

1 2
2 2

22
21
22

( ) ( )
0,5

( )( )

22
1 2

1
( , )

2

1 1
( ) ( ).

2 2

x y

yx

x a y a

x y

y ax a

x y

f x y e

e e f x f y

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟ ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʦʨʤʘʣʴʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʩʣʝʜʫʝʪ ʠʭ ʥʝʟʘʚʠʩʠʤʦʩʪʴ, 

ʪʦ ʝʩʪʴ ʜʣʷ ʥʠʭ ʧʦʥʷʪʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʥʦʩʪʠ ʨʘʚʥʦʩʠʣʴʥʳ. 
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ʃʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ 

 

ʇʫʩʪʴ ʩʦʩʪʘʚʣʷʶʱʠʝ ʍ ʠ Y ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ (ʍ, Y) ʟʘʚʠʩʠʤʳ. 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʜʥʫ ʠʟ ʥʠʭ ʤʦʞʥʦ ʧʨʠʙʣʠʞʝʥʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ 

ʣʠʥʝʡʥʫʶ ʬʫʥʢʮʠʶ ʜʨʫʛʦʡ, ʥʘʧʨʠʤʝʨ 

( ) , (2)Y g X X  

ʠ ʦʧʨʝʜʝʣʠʤ ʧʘʨʘʤʝʪʨʳ  ʠ  ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. 

ʌʫʥʢʮʠʷ g(ʍ) =  + ʍ  ʥʘʟʳʚʘʝʪʩʷ ʥʘʠʣʫʯʰʠʤ ʧʨʠʙʣʠʞʝʥʠʝʤ Y  ʚ ʩʤʳʩʣʝ 

ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ, ʝʩʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʄ(Y - g(ʍ))
2
 

ʧʨʠʥʠʤʘʝʪ ʥʘʠʤʝʥʴʰʝʝ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ; ʬʫʥʢʮʠʶ g(ʍ) ʥʘʟʳʚʘʶʪ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʝʡ Y ʥʘ ʍ. 

 

ʊʝʦʨʝʤʘ 1. ʃʠʥʝʡʥʘʷ ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʷ Y ʥʘ ʍ ʠʤʝʝʪ ʚʠʜ: 

 

 

( ) ( ), (3)
y

y x

x

g X m r X m  

ʛʜʝ  

( ), ( ), ( ), ( ),x y x y

xy

x y

m M X m M Y D X D Y

K
r

 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʍ ʠ Y.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʬʫʥʢʮʠʶ  

F( , ) = M(Y ï  ï X)Į 

ʠ ʧʨʝʦʙʨʘʟʫʝʤ ʝʝ, ʫʯʠʪʳʚʘʷ ʩʦʦʪʥʦʰʝʥʠʷ   

M(X ï mx) = M(Y ï my) = 0, M((X ï mx)(Y ï my)) =Kxy = r x y: 
2 2 2 2( , ) 2 ( ) . (4)y x x y y xF r m m  

ʅʘʡʜʝʤ ʩʪʘʮʠʦʥʘʨʥʳʝ ʪʦʯʢʠ ʧʦʣʫʯʝʥʥʦʡ ʬʫʥʢʮʠʠ, ʨʝʰʠʚ ʩʠʩʪʝʤʫ 

2

2( ) 0,

2 2 0.

y x

x x y

F
m m

F
r

 

ʈʝʰʝʥʠʝʤ ʩʠʩʪʝʤʳ ʙʫʜʝʪ  

, .
y y

y x

x x

r m r m  

ʄʦʞʥʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʧʨʠ ʵʪʠʭ ʟʥʘʯʝʥʠʷʭ ʬʫʥʢʮʠʷ F( , ) ʠʤʝʝʪ ʤʠʥʠʤʫʤ, 

ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʫʪʚʝʨʞʜʝʥʠʝ ʪʝʦʨʝʤʳ. 
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ʂʦʵʬʬʠʮʠʝʥʪ 
y

x

r  ʥʘʟʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʨʝʛʨʝʩʩʠʠ Y ʥʘ ʍ, ʘ ʧʨʷʤʘʷ 

( ) (5)
y

y x

x

ɟ m r ɡ m  

ʧʨʷʤʦʡ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ Y ʥʘ ʍ. 

 

 

 

ʇʦʜʩʪʘʚʠʚ ʢʦʦʨʜʠʥʘʪʳ ʩʪʘʮʠʦʥʘʨʥʦʡ ʪʦʯʢʠ ʚ ʨʘʚʝʥʩʪʚʦ (4), ʤʦʞʥʦ ʥʘʡʪʠ 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ F( , ), ʨʘʚʥʦʝ 2 2(1 ).ɟ r  ʕʪʘ ʚʝʣʠʯʠʥʘ 

ʥʘʟʳʚʘʝʪʩʷ ʦʩʪʘʪʦʯʥʦʡ ʜʠʩʧʝʨʩʠʝʡ Y ʦʪʥʦʩʠʪʝʣʴʥʦ ʍ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʚʝʣʠʯʠʥʫ ʦʰʠʙʢʠ, ʜʦʧʫʩʢʘʝʤʦʡ ʧʨʠ ʟʘʤʝʥʝ Y ʥʘ g(ʍ) = + ʍ. ʇʨʠ 1r  

ʦʩʪʘʪʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ ʨʘʚʥʘ 0, ʪʦ ʝʩʪʴ ʨʘʚʝʥʩʪʚʦ (2) ʷʚʣʷʝʪʩʷ ʥʝ 

ʧʨʠʙʣʠʞʝʥʥʳʤ, ʘ ʪʦʯʥʳʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ 1r  Y ʠ ʍ ʩʚʷʟʘʥʳ ʣʠʥʝʡʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ. ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʷʤʫʶ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ ʍ ʥʘ Y: 

( ) (6)ɡ
ɡ ɟ

ɟ

ɡ m r ɟ m  

ʠ ʦʩʪʘʪʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ ʍ ʦʪʥʦʩʠʪʝʣʴʥʦ Y. ʇʨʠ 1r  ʦʙʝ ʧʨʷʤʳʝ ʨʝʛʨʝʩʩʠʠ 

ʩʦʚʧʘʜʘʶʪ. ʈʝʰʠʚ ʩʠʩʪʝʤʫ ʠʟ ʫʨʘʚʥʝʥʠʡ (5) ʠ (6), ʤʦʞʥʦ ʥʘʡʪʠ ʪʦʯʢʫ 

ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʳʭ ʨʝʛʨʝʩʩʠʠ ï ʪʦʯʢʫ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (ʪʭ, ʪʫ), ʥʘʟʳʚʘʝʤʫʶ 

ʮʝʥʪʨʦʤ ʩʦʚʤʝʩʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥ ʍ ʠ Y. 

ʃʠʥʝʡʥʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ɼʣʷ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ (ʍ, Y) ʤʦʞʥʦ ʚʚʝʩʪʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ 

ʫʩʣʦʚʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ Y ʧʨʠ ʍ = ʭ. ɼʣʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʦʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

1

( | ) ( / ),
m

j j
j

M Y X x y p y x  

ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ï 

( | ) ( / ) .M Y X x y y x dy  

ʌʫʥʢʮʠʝʡ ʨʝʛʨʝʩʩʠʠ Y ʥʘ ʍ ʥʘʟʳʚʘʝʪʩʷ ʫʩʣʦʚʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ 

M( Y / x ) = f(x). 

ɸʥʘʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʍ ʠ ʬʫʥʢʮʠʷ 

ʨʝʛʨʝʩʩʠʠ ʍ ʥʘ Y. 

 

ɽʩʣʠ ʦʙʝ ʬʫʥʢʮʠʠ ʨʝʛʨʝʩʩʠʠ ʍ ʥʘ Y ʠ Y ʥʘ ʍ ʣʠʥʝʡʥʳ, 

ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʍ ʠ Y ʩʚʷʟʘʥʳ ʣʠʥʝʡʥʦʡ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ. 
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ʇʨʠ ʵʪʦʤ ʛʨʘʬʠʢʠ ʣʠʥʝʡʥʳʭ ʬʫʥʢʮʠʡ ʨʝʛʨʝʩʩʠʠ ʷʚʣʷʶʪʩʷ ʧʨʷʤʳʤʠ 

ʣʠʥʠʷʤʠ, ʧʨʠʯʝʤ ʤʦʞʥʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʵʪʠ ʣʠʥʠʠ ʩʦʚʧʘʜʘʶʪ ʩ ʧʨʷʤʳʤʠ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ. 

 

ʊʝʦʨʝʤʘ 2. ɽʩʣʠ ʜʚʫʤʝʨʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ (ʍ, Y) ʨʘʩʧʨʝʜʝʣʝʥʘ 

ʥʦʨʤʘʣʴʥʦ, ʪʦ ʍ ʠ Y ʩʚʷʟʘʥʳ ʣʠʥʝʡʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʅʘʡʜʝʤ ʫʩʣʦʚʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Y ʧʨʠ ʍ = ʭ 

1

( , )
( / ) ,

( )

f x y
ɟ ɡ

f x
 

ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ʜʚʫʤʝʨʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ (1) ʠ ʬʦʨʤʫʣʫ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʍ: 
2

1
1 2

( )1
( ) .

22 xx

x a
f x e  

ʉʜʝʣʘʝʤ ʟʘʤʝʥʫ  

21 , .
x y

y ax a
u v  

ʊʦʛʜʘ  
2

2 1
2

2 22

( )
( )

2 (1 )2(1 )

2

1 1
( / ) .

2 1 2

y

x

y

y a r x a
v ru

rr

y y

y x e e
r

 

ʇʦʣʫʯʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ, ʘ ʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ 

2 1( / ) ( )
y

x

M Y x a r x a  

ʝʩʪʴ ʬʫʥʢʮʠʷ ʨʝʛʨʝʩʩʠʠ Y ʥʘ ʍ. ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʬʫʥʢʮʠʶ 

ʨʝʛʨʝʩʩʠʠ ʍ ʥʘ Y: 

1 2( / ) ( ).ɡ

ɟ

M Ɂ ɟ a r ɟ a 

ʆʙʝ ʬʫʥʢʮʠʠ ʨʝʛʨʝʩʩʠʠ ʣʠʥʝʡʥʳ, ʧʦʵʪʦʤʫ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʍ ʠ Y ʣʠʥʝʡʥʘ, 

ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʜʦʢʘʟʘʪʴ. ʇʨʠ ʵʪʦʤ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʳʭ ʨʝʛʨʝʩʩʠʠ ʠʤʝʶʪ 

ʚʠʜ 

2 1 1 2( ), ( ),
y ɡ

x ɟ

ɟ Ɍ r ɡ Ɍ ɡ Ɍ r ɟ Ɍ 

ʪʦ ʝʩʪʴ ʩʦʚʧʘʜʘʶʪ ʩ ʫʨʘʚʥʝʥʠʷʤʠ ʧʨʷʤʳʭ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ 

(ʩʤ. ʬʦʨʤʫʣʳ (5), (6)). 
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ʈʘʩʧʨʝʜʝʣʝʥʠʷ çʭʠ-ʢʚʘʜʨʘʪè, ʉʪʴʶʜʝʥʪʘ ʠ ʌʠʰʝʨʘ. 

ʉʚʟ̫ʴ ʵʪʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʩ ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʦʨʤʘʣʴʥʳʤ ʠ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʱʠʝʩʷ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ çʭʠ-ʢʚʘʜʨʘʪè 

ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ: ʍ1, ʍ2,é, ʍʧ (ai = 0, ůi =  1). ʊʦʛʜʘ ʩʫʤʤʘ ʠʭ ʢʚʘʜʨʘʪʦʚ 

2 2

1

n

i
i

X  

ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ ʟʘʢʦʥʫ 

çʭʠ-ʢʚʘʜʨʘʪè ʩ  k = n ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ; ʝʩʣʠ ʞʝ ʩʣʘʛʘʝʤʳʝ ʩʚʷʟʘʥʳ ʢʘʢʠʤ-

ʣʠʙʦ ʩʦʦʪʥʦʰʝʥʠʝʤ (ʥʘʧʨʠʤʝʨ, iɁ nX), ʪʦ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ k = n 

ï 1. 

ʇʣʦʪʥʦʩʪʴ ʵʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

1
2 2

2

0, 0;

1
( ) , 0.

2
2

x k

k

x

f x e x x
k

 

ɿʜʝʩʴ 
1

0

( ) x tx t e dt  ʛʘʤʤʘ-ʬʫʥʢʮʠʷ; ʚ ʯʘʩʪʥʦʩʪʠ, ɻ(ʧ + 1) = ʧ! . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ çʭʠ-ʢʚʘʜʨʘʪè ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ 

ï ʯʠʩʣʦʤ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ k. 

ɿʘʤʝʯʘʥʠʝ 1. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʝ çʭʠ-

ʢʚʘʜʨʘʪè ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʦʨʤʘʣʴʥʦʤʫ. 

ɿʘʤʝʯʘʥʠʝ 2. ʉ ʧʦʤʦʱʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ çʭʠ-ʢʚʘʜʨʘʪè ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʥʘʧʨʠʤʝʨ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 
2

 ʜʣʠʥʳ ʩʣʫʯʘʡʥʦʛʦ ʚʝʢʪʦʨʘ (ʍ1, ʍ2,é, ʍʧ), 

ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʦʛʦ ʥʝʟʘʚʠʩʠʤʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʉʪʴʶʜʝʥʪʘ 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ: Z, ʠʤʝʶʱʫʶ ʥʦʨʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʥʦʨʤʠʨʦʚʘʥʥʫʶ (ʪʦ ʝʩʪʴ ʄ(Z) = 0, (Z) = 1), ʠ V, 

ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʧʦ ʟʘʢʦʥʫ çʭʠ-ʢʚʘʜʨʘʪè ʩ k ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ. ʊʦʛʜʘ 

ʚʝʣʠʯʠʥʘ 
Z

Ⱦ
V

k

 

ʠʤʝʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʥʘʟʳʚʘʝʤʦʝ t ï ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʉʪʴʶʜʝʥʪʘ ʩ k ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ. 

ʉ ʚʦʟʨʘʩʪʘʥʠʝʤ ʯʠʩʣʘ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʉʪʴʶʜʝʥʪʘ ʙʳʩʪʨʦ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʦʨʤʘʣʴʥʦʤʫ. 
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ  F  ʌʠʰʝʨʘ ï ʉʥʝʜʝʢʦʨʘ 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ U ʠ V, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʧʦ 

ʟʘʢʦʥʫ çʭʠ-ʢʚʘʜʨʘʪè ʩʦ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ k1 ʠ k2 ʠ ʦʙʨʘʟʫʝʤ ʠʟ ʥʠʭ ʥʦʚʫʶ 

ʚʝʣʠʯʠʥʫ 

1

2

/
.

/

U k
F

V k
 

ɽʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʟʳʚʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ F  ʌʠʰʝʨʘ ï ʉʥʝʜʝʢʦʨʘ ʩʦ 

ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ k1 ʠ k2. ʇʣʦʪʥʦʩʪʴ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʚʠʜ 

1

1 2

2

2

0

2
2 1

0, 0;

( )
, 0,

( )

k

k k

x

f x x
C x

k k x

 

ʛʜʝ 
1 2

1 2 2 2
1 2

0
1 2

2
.

2 2

k k
k k

k k

C
k k

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʌʠʰʝʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʧʘʨʘʤʝʪʨʘʤʠ ï 

ʯʠʩʣʘʤʠ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ. 

 

ʇʈʀʄɽʈʓ ʈɽʐɽʅʀʗ ɿɸɼɸʏ 
 

ɿʘʜʘʯʘ 1. 
ɼʣʷ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

 

i 1 2 3 4 5 6 7 8 9 10 

xi 1,2 1,5 1,8 2,1 2,3 3,0 3,6 4,2 5,7 6,3 

yi 5,6 6,8 7,8 9,4 10,3 11,4 12,9 14,8 15,2 18,5 

 

ʩʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ Y ʥʘ ʍ. 

 

ʋʢʘʟʘʥʠʝ 
 

 

ʈʝʰʝʥʠʝ 
1,2 1,5 ... 6,3 5,6 6,8 .. 18,5

( ) 3,17; ( ) 11,27.
10 10

M X M Y  

2 2 2 2( ) 0,1(1,2 1,5 ... 6,3 ) 3,17 2,7921;

2,7921 1,671.X

D X
 

2 2 2 2( ) 0,1(5,6 6,8 ... 18,5 ) 11,27 15,146;

15,146 3,892.Y

D Y
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʚʳʯʠʩʣʠʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 
10

1

1,2 5,6 1,5 6,8 ... 6,3 18,5 420,38.i i
i

x y  

ʊʦʛʜʘ 
420,38 10 3,17 11,27

0,97.
10 1,671 3,892

xyr  

ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ Y ʥʘ ʍ ʠʤʝʝʪ ʚʠʜ:  
3,892

11,27 0,97 ( 3,17),
1,671

y x  

ʠʣʠ  
2,26 4,104.y x  

ʆʪʚʝʪ: 2,26 4,104.y x  

 

1.2.7. ɿʘʢʦʥ ʙʦʣʴʰʠʭ ʯʠʩʝʣ. ʎʝʥʪʨʘʣʴʥʘʷ ʧʨʝʜʝʣʴʥʘʷ ʪʝʦʨʝʤʘ 

 

ʀʟʫʯʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʧʨʠ 

ʥʝʢʦʪʦʨʳʭ ʫʩʣʦʚʠʷʭ ʩʫʤʤʘʨʥʦʝ ʧʦʚʝʜʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ ʧʦʯʪʠ ʫʪʨʘʯʠʚʘʝʪ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʪʘʥʦʚʠʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ 

(ʠʥʘʯʝ ʛʦʚʦʨʷ, ʩʣʫʯʘʡʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʝʢʦʪʦʨʦʛʦ ʩʨʝʜʥʝʛʦ ʧʦʚʝʜʝʥʠʷ 

ʚʟʘʠʤʥʦ ʧʦʛʘʰʘʶʪʩʷ). ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʚʣʠʷʥʠʝ ʥʘ ʩʫʤʤʫ ʦʪʜʝʣʴʥʳʭ 

ʩʣʘʛʘʝʤʳʭ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʤʘʣʳʤ, ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʦʨʤʘʣʴʥʦʤʫ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʵʪʦʛʦ 

ʫʪʚʝʨʞʜʝʥʠʷ ʜʘʝʪʩʷ ʚ ʛʨʫʧʧʝ ʪʝʦʨʝʤ, ʥʘʟʳʚʘʝʤʦʡ ʟʘʢʦʥʦʤ ʙʦʣʴʰʠʭ ʯʠʩʝʣ.  

 

ʅʝʨʘʚʝʥʩʪʚʦ ʏʝʙʳʰʝʚʘ 

 

ʅʝʨʘʚʝʥʩʪʚʦ ʏʝʙʳʰʝʚʘ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʜʘʣʴʥʝʡʰʠʭ 

ʪʝʦʨʝʤ, ʩʧʨʘʚʝʜʣʠʚʦ ʢʘʢ ʜʣʷ ʥʝʧʨʝʨʳʚʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʜʠʩʢʨʝʪʥʳʭ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ. ɼʦʢʘʞʝʤ ʝʛʦ ʜʣʷ ʜʠʩʢʨʝʪʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. 

 

ʊʝʦʨʝʤʘ 1(ʥʝʨʘʚʝʥʩʪʚʦ ʏʝʙʳʰʝʚʘ). 

 

 

2

( )
( ) 1 . (1)

D X
p X M X  

 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ.  

ʇʫʩʪʴ ʍ ʟʘʜʘʝʪʩʷ ʨʷʜʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
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ʍ ʭ1 ʭ2 é ʭʧ 
ʨ ʨ1 ʨ2 é ʨʧ 

 

ʊʘʢ ʢʘʢ ʩʦʙʳʪʠʷ  |X ï M(X)| < Ů ʠ |X ï M(X)| Ó Ů ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ, ʪʦ ʨ ( |X ï 

M(X)| < Ů ) +     + ʨ ( |X ï M(X)| Ó Ů ) = 1, ʩʣʝʜʦʚʘʪʝʣʴʥʦ,  ʨ ( |X ï M(X)| < Ů ) = 1 

- ʨ ( |X ï M(X)| Ó Ů ). ʅʘʡʜʝʤ ʨ ( |X ï M(X)| Ó Ů ).  

D(X) = (x1 ï M(X))Įp1 + (x2 ï M(X))Įp2 + é + (xn ï M(X))Įpn . ʀʩʢʣʶʯʠʤ ʠʟ ʵʪʦʡ 

ʩʫʤʤʳ ʪʝ ʩʣʘʛʘʝʤʳʝ, ʜʣʷ ʢʦʪʦʨʳʭ |X ï M(X)| < Ů. ʇʨʠ ʵʪʦʤ ʩʫʤʤʘ ʤʦʞʝʪ 

ʪʦʣʴʢʦ ʫʤʝʥʴʰʠʪʴʩʷ, ʪʘʢ ʢʘʢ ʚʩʝ ʚʭʦʜʷʱʠʝ ʚ ʥʝʝ ʩʣʘʛʘʝʤʳʝ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʪʙʨʦʰʝʥʳ ʧʝʨʚʳʝ k ʩʣʘʛʘʝʤʳʭ. 

ʊʦʛʜʘ 

D(X) Ó (xk+1 ï M(X))Įpk+1 + (xk+2 ï M(X))Įpk+2 + é + (xn ï M(X))Įpn Ó ŮĮ (pk+1 + 

pk+2 + é + pn). 

ʆʪʤʝʪʠʤ, ʯʪʦ pk+1 + pk+2 + é + pn ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ |X ï M(X)| Ó Ů, ʪʘʢ 

ʢʘʢ ʵʪʦ ʩʫʤʤʘ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʍ, ʜʣʷ ʢʦʪʦʨʳʭ ʵʪʦ 

ʥʝʨʘʚʝʥʩʪʚʦ ʩʧʨʘʚʝʜʣʠʚʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, D(X) Ó ŮĮ ʨ(|X ï M(X)| Ó Ů), ʠʣʠ ʨ (|X 

ï M(X)| Ó Ů) Ò D(X) / ŮĮ. ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʩʦʙʳʪʠʷ p( | X ï 

M(X)| < Ů ) Ó1 - D(X) / ŮĮ, ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʜʦʢʘʟʘʪʴ. 

 

ʊʝʦʨʝʤʳ ʏʝʙʳʰʝʚʘ ʠ ɹʝʨʥʫʣʣʠ 

ʊʝʦʨʝʤʘ 2 (ʪʝʦʨʝʤʘ ʏʝʙʳʰʝʚʘ).  ɽʩʣʠ ʍ1, ʍ2,é, ʍʧ ï ʧʦʧʘʨʥʦ ʥʝʟʘʚʠʩʠʤʳʝ 

ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʜʠʩʧʝʨʩʠʠ ʢʦʪʦʨʳʭ ʨʘʚʥʦʤʝʨʥʦ ʦʛʨʘʥʠʯʝʥʳ ( D(Xi) Ò 

C), ʪʦ ʜʣʷ ʩʢʦʣʴ ʫʛʦʜʥʦ ʤʘʣʦʛʦ ʯʠʩʣʘ Ů ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʨʘʚʝʥʩʪʚʘ 

1 21 2 ( ) ( ) ... ( )... ɛɛ ȸ Ɂ ȸ Ɂ ȸ ɁɁ Ɂ Ɂ

ɛ ɛ
 

ʙʫʜʝʪ ʩʢʦʣʴ ʫʛʦʜʥʦ ʙʣʠʟʢʘ ʢ 1, ʝʩʣʠ ʯʠʩʣʦ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʜʦʩʪʘʪʦʯʥʦ 

ʚʝʣʠʢʦ. 

ɿʘʤʝʯʘʥʠʝ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʪʠʭ ʫʩʣʦʚʠʡ 

1 21 2 ( ) ( ) ... ( )...
lim ( ) 1.ɛɛ

n

ȸ Ɂ ȸ Ɂ ȸ ɁɁ Ɂ Ɂ
p

ɛ ɛ
 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʥʦʚʫʶ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ   

1 2 ... nX X X
X

n
 

ʠ ʥʘʡʜʝʤ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ. ʀʩʧʦʣʴʟʫʷ ʩʚʦʡʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʞʠʜʘʥʠʷ, ʧʦʣʫʯʠʤ, ʯʪʦ  

1 21 2 ( ) ( ) ... ( )...
.ɛɛ ȸ Ɂ ȸ Ɂ ȸ ɁɁ Ɂ Ɂ

ȸ
ɛ ɛ

 

ʇʨʠʤʝʥʠʤ ʢ Ɂ ʥʝʨʘʚʝʥʩʪʚʦ ʏʝʙʳʰʝʚʘ: 
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1 21 2

1 2

2

( ) ( ) ... ( )...
( )

...

1 .

ɛɛ

n

ȸ Ɂ ȸ Ɂ ȸ ɁɁ Ɂ Ɂ
p

ɛ ɛ

X X X
D

n

 

ʊʘʢ ʢʘʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʥʝʟʘʚʠʩʠʤʳ, ʪʦ, ʫʯʠʪʳʚʘʷ 

ʫʩʣʦʚʠʝ ʪʝʦʨʝʤʳ, ʠʤʝʝʤ: 

1 2

1 2

2 2

...

( ) ( ) ... ( )
.

n

n

X X X
D

n

D X D X D X Cn C

n n n

 

ʀʩʧʦʣʴʟʫʷ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ, ʧʨʝʜʩʪʘʚʠʤ ʧʨʝʜʳʜʫʱʝʝ ʥʝʨʘʚʝʥʩʪʚʦ ʚ ʚʠʜʝ: 

1 21 2

2

( ) ( ) ... ( )...
( )

1 .

ɛɛ ȸ Ɂ ȸ Ɂ ȸ ɁɁ Ɂ Ɂ
p

ɛ ɛ

Ƚ

ɛ

 

ʇʝʨʝʡʜʝʤ ʢ ʧʨʝʜʝʣʫ ʧʨʠ ʧ : 

1 21 2 ( ) ( ) ... ( )...
lim ( ) 1.ɛɛ

n

ȸ Ɂ ȸ Ɂ ȸ ɁɁ Ɂ Ɂ
p

ɛ ɛ
 

ʇʦʩʢʦʣʴʢʫ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ 1, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

1 21 2 ( ) ( ) ... ( )...
lim ( ) 1.ɛɛ

n

ȸ Ɂ ȸ Ɂ ȸ ɁɁ Ɂ Ɂ
p

ɛ ɛ
 

ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

 

ʉʣʝʜʩʪʚʠʝ. 

ɽʩʣʠ ʍ1, ʍ2, é, ʍʧ ï ʧʦʧʘʨʥʦ ʥʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʩ ʨʘʚʥʦʤʝʨʥʦ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʜʠʩʧʝʨʩʠʷʤʠ, ʠʤʝʶʱʠʝ ʦʜʠʥʘʢʦʚʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ, ʨʘʚʥʦʝ ʘ, ʪʦ ʜʣʷ ʣʶʙʦʛʦ ʩʢʦʣʴ ʫʛʦʜʥʦ ʤʘʣʦʛʦ Ů > 0 ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʝʨʘʚʝʥʩʪʚʘ  

1 2 ... ɛɁ Ɂ Ɂ
Ɍ

ɛ
 

ʙʫʜʝʪ ʢʘʢ ʫʛʦʜʥʦ ʙʣʠʟʢʘ ʢ 1, ʝʩʣʠ ʯʠʩʣʦ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʜʦʩʪʘʪʦʯʥʦ 

ʚʝʣʠʢʦ. ʀʥʘʯʝ ʛʦʚʦʨʷ,  

1 2 ...
lim ( ) 1.ɛ

n

Ɂ Ɂ Ɂ
p Ɍ

ɛ
 

 

ɺʳʚʦʜ: ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ, ʙʣʠʟʢʠʝ ʢ ʩʫʤʤʝ ʠʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ, ʪʦ ʝʩʪʴ ʫʪʨʘʯʠʚʘʝʪ ʭʘʨʘʢʪʝʨ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ.  
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ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʦʚʦʜʠʪʩʷ ʩʝʨʠʷ ʠʟʤʝʨʝʥʠʡ ʢʘʢʦʡ-ʣʠʙʦ ʬʠʟʠʯʝʩʢʦʡ 

ʚʝʣʠʯʠʥʳ, ʧʨʠʯʝʤ:  

ʘ) ʨʝʟʫʣʴʪʘʪ ʢʘʞʜʦʛʦ ʠʟʤʝʨʝʥʠʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʪʘʣʴʥʳʭ, ʪʦ ʝʩʪʴ 

ʚʩʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʧʘʨʥʦ ʥʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ 

ʚʝʣʠʯʠʥʳ; 

ʙ) ʠʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʷʪʩʷ ʙʝʟ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ (ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʦʞʠʜʘʥʠʷ ʨʘʚʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʨʘʚʥʳ ʠʩʪʠʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʘ ʠʟʤʝʨʷʝʤʦʡ 

ʚʝʣʠʯʠʥʳ); 

ʚ) ʦʙʝʩʧʝʯʝʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʠʩʧʝʨʩʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʨʘʚʥʦʤʝʨʥʦ ʦʛʨʘʥʠʯʝʥʳ;  

ʪʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʠʟʤʝʨʝʥʠʡ ʠʭ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ 

ʦʢʘʞʝʪʩʷ ʩʢʦʣʴ ʫʛʦʜʥʦ ʙʣʠʟʢʠʤ ʢ ʠʩʪʠʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʠʟʤʝʨʷʝʤʦʡ 

ʚʝʣʠʯʠʥʳ. 

 

ʊʝʦʨʝʤʘ ɹʝʨʥʫʣʣʠ 

 

ʊʝʦʨʝʤʘ 3 (ʪʝʦʨʝʤʘ ɹʝʨʥʫʣʣʠ). ɽʩʣʠ ʚ ʢʘʞʜʦʤ ʠʟ ʧ ʥʝʟʘʚʠʩʠʤʳʭ ʦʧʳʪʦʚ 

ʚʝʨʦʷʪʥʦʩʪʴ ʨ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ɸ ʧʦʩʪʦʷʥʥʘ, ʪʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ 

ʯʠʩʣʝ ʠʩʧʳʪʘʥʠʡ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʤʦʜʫʣʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʯʘʩʪʦʪʳ ʧʦʷʚʣʝʥʠʡ ɸ ʚ ʧ ʦʧʳʪʘʭ ʦʪ ʨ ʙʫʜʝʪ ʩʢʦʣʴ ʫʛʦʜʥʦ ʤʘʣʳʤ, ʢʘʢ ʫʛʦʜʥʦ 

ʙʣʠʟʢʘ ʢ 1: 

 

 

lim 1. (2)
n

m
p p

n
 

 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɺʚʝʜʝʤ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʍ1, ʍ2, é, ʍʧ, ʛʜʝ Xi ï ʯʠʩʣʦ 

ʧʦʷʚʣʝʥʠʡ ɸ ʚ  i-ʤ ʦʧʳʪʝ. ʇʨʠ ʵʪʦʤ Xi ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʜʚʘ ʟʥʘʯʝʥʠʷ: 

1(ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨ) ʠ 0 (ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ q = 1 ï p). ʂʨʦʤʝ ʪʦʛʦ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʧʦʧʘʨʥʦ ʥʝʟʘʚʠʩʠʤʳ ʠ ʠʭ ʜʠʩʧʝʨʩʠʠ 

ʨʘʚʥʦʤʝʨʥʦ ʦʛʨʘʥʠʯʝʥʳ (ʪʘʢ ʢʘʢ D(Xi) = pq, p + q =  1, ʦʪʢʫʜʘ pq Ò ı ). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʥʠʤ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʪʝʦʨʝʤʫ ʏʝʙʳʰʝʚʘ ʧʨʠ Mi = p: 

1 2 ...
lim ( ) 1.ɛ

n

Ɂ Ɂ Ɂ
p ɜ

ɛ
 

ʅʦ  

1 2 ...
,ɛɁ Ɂ Ɂ ɞ

ɛ ɛ
 

ʪʘʢ ʢʘʢ Xi  ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ, ʨʘʚʥʦʝ 1, ʧʨʠ ʧʦʷʚʣʝʥʠʠ ɸ ʚ ʜʘʥʥʦʤ ʦʧʳʪʝ, ʠ 

ʟʥʘʯʝʥʠʝ, ʨʘʚʥʦʝ 0, ʝʩʣʠ ɸ ʥʝ ʧʨʦʠʟʦʰʣʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

lim 1,
n

m
p p

n
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ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʜʦʢʘʟʘʪʴ. 

 

ɿʘʤʝʯʘʥʠʝ. ʀʟ ʪʝʦʨʝʤʳ ɹʝʨʥʫʣʣʠ ʥʝ ʩʣʝʜʫʝʪ, ʯʪʦ lim .
n

m
p

n
 ʈʝʯʴ ʠʜʝʪ ʣʠʰʴ 

ʦ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʨʘʟʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʘʩʪʦʪʳ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦ 

ʤʦʜʫʣʶ ʤʦʞʝʪ ʩʪʘʪʴ ʩʢʦʣʴ ʫʛʦʜʥʦ ʤʘʣʦʡ. ʈʘʟʥʠʮʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʧʨʠ ʦʙʳʯʥʦʡ ʩʭʦʜʠʤʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ, ʜʣʷ 

ʚʩʝʭ ʧ, ʥʘʯʠʥʘʷ ʩ ʥʝʢʦʪʦʨʦʛʦ ʟʥʘʯʝʥʠʷ, ʥʝʨʘʚʝʥʩʪʚʦ 
ɞ
ɜ

ɛ
 ʚʳʧʦʣʥʷʝʪʩʷ 

ʚʩʝʛʜʘ; ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʦʛʫʪ ʥʘʡʪʠʩʴ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ ʧ, ʧʨʠ ʢʦʪʦʨʳʭ ʵʪʦ 

ʥʝʨʘʚʝʥʩʪʚʦ ʥʝʚʝʨʥʦ. ʕʪʦʪ ʚʠʜ ʩʭʦʜʠʤʦʩʪʠ ʥʘʟʳʚʘʶʪ ʩʭʦʜʠʤʦʩʪʴʶ ʧʦ 

ʚʝʨʦʷʪʥʦʩʪʠ. 

 

ʎʝʥʪʨʘʣʴʥʘʷ ʧʨʝʜʝʣʴʥʘʷ ʪʝʦʨʝʤʘ ʃʷʧʫʥʦʚʘ. 

ʇʨʝʜʝʣʴʥʘʷ ʪʝʦʨʝʤʘ ʄʫʘʚʨʘ-ʃʘʧʣʘʩʘ 

 

ɿʘʢʦʥ ʙʦʣʴʰʠʭ ʯʠʩʝʣ ʥʝ ʠʩʩʣʝʜʫʝʪ ʚʠʜ ʧʨʝʜʝʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʫʤʤʳ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. ʕʪʦʪ ʚʦʧʨʦʩ ʨʘʩʩʤʦʪʨʝʥ ʚ ʛʨʫʧʧʝ ʪʝʦʨʝʤ, 

ʥʘʟʳʚʘʝʤʳʭ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʝʜʝʣʴʥʦʡ ʪʝʦʨʝʤʦʡ. ʆʥʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʩʣʘʛʘʝʤʳʭ. ʕʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʚʘʞʥʦʩʪʴ 

ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ 

ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʝʜʝʣʴʥʦʡ ʪʝʦʨʝʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ  ʥʘʟʳʚʘʝʪʩʷ 

ʬʫʥʢʮʠʷ 

g (t) = M ( e
itX

 ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, g (t) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʥʝʢʦʪʦʨʦʡ 

ʢʦʤʧʣʝʢʩʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ U = e
itX
, ʩʚʷʟʘʥʥʦʡ ʩ ʚʝʣʠʯʠʥʦʡ ʍ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʍ ï ʜʠʩʢʨʝʪʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʟʘʜʘʥʥʘʷ ʨʷʜʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʪʦ  

1

( ) .k

n
itx

k
k

g t e p  

ɼʣʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʩ ʧʣʦʪʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  f(x) 

( ) ( ) . (1)itxg t e f x dx  

ʇʨʠʤʝʨ 1.  

ʇʫʩʪʴ ʍ ï ʯʠʩʣʦ ʚʳʧʘʜʝʥʠʡ 6 ʦʯʢʦʚ ʧʨʠ ʦʜʥʦʤ ʙʨʦʩʢʝ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ. ʊʦʛʜʘ  

0 15 1 5
( ) .

6 6 6

it
it it e

g t e e  
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ʇʨʠʤʝʨ 2.  

ʅʘʡʜʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʥʝʧʨʝʨʳʚʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ 
2

2
1

( ) .
2

x

f x e  

ʇʨʠ ʵʪʦʤ 
2 2 2

2 2 2
1 1

( )
2 2

x x t
itx

itxg t e e dx e dx e  

(ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʬʦʨʤʫʣʘ  
2

2 2
AC B

Ax Bx C Ae dx e
A

 

ʠ ʪʦ, ʯʪʦ iĮ = -1). 

 

ʉʚʦʡʩʪʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

 

1. ʌʫʥʢʮʠʶ f(x) ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʠʟʚʝʩʪʥʦʡ ʬʫʥʢʮʠʠ g(t) ʧʦ ʬʦʨʤʫʣʝ 

1
( ) ( ) . (2)

2
itxf x e g t dt  

( ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ (1) ʥʘʟʳʚʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʌʫʨʴʝ, ʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

(2) ï ʦʙʨʘʪʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʌʫʨʴʝ ). 

2. ɽʩʣʠ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʍ ʠ Y ʩʚʷʟʘʥʳ ʩʦʦʪʥʦʰʝʥʠʝʤ Y = aX, ʪʦ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʩʚʷʟʘʥʳ ʩʦʦʪʥʦʰʝʥʠʝʤ 

gy (t) = gx (at). 

3. ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʩʫʤʤʳ ʥʝʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʩʣʘʛʘʝʤʳʭ: ʜʣʷ 
1

n

k
k

Y X  

1 2
( ) ( ) ( ) ... ( ).

ny x x xg t g t g t g t  

 

ʊʝʦʨʝʤʘ 4 (ʮʝʥʪʨʘʣʴʥʘʷ ʧʨʝʜʝʣʴʥʘʷ ʪʝʦʨʝʤʘ ʜʣʷ ʦʜʠʥʘʢʦʚʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʣʘʛʘʝʤʳʭ).  
 

ɽʩʣʠ ʍ1, ʍ2,é, ʍʧ,é - ʥʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʩ 

ʦʜʠʥʘʢʦʚʳʤ ʟʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʦʞʠʜʘʥʠʝʤ ʪ ʠ ʜʠʩʧʝʨʩʠʝʡ ů
2
, ʪʦ ʧʨʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ 

ʫʚʝʣʠʯʝʥʠʠ ʧ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ 

1

n

n k
k

Y X  

ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʦʨʤʘʣʴʥʦʤʫ. 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. 

ɼʦʢʘʞʝʤ ʪʝʦʨʝʤʫ ʜʣʷ ʥʝʧʨʝʨʳʚʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʍ1, ʍ2,é, ʍʧ 

(ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʜʣʷ ʜʠʩʢʨʝʪʥʳʭ ʚʝʣʠʯʠʥ ʘʥʘʣʦʛʠʯʥʦ). ʉʦʛʣʘʩʥʦ ʫʩʣʦʚʠʶ 

ʪʝʦʨʝʤʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʩʣʘʛʘʝʤʳʭ ʦʜʠʥʘʢʦʚʳ: 

( ) ( ) .itx
xg t e f x dx  

ʊʦʛʜʘ ʧʦ ʩʚʦʡʩʪʚʫ 3 ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʩʫʤʤʳ Yn ʙʫʜʝ 

( ) ( ).
n

n
y xg t g t  

ʈʘʟʣʦʞʠʤ ʬʫʥʢʮʠʶ gx(t) ʚ ʨʷʜ ʄʘʢʣʦʨʝʥʘ: 

2(0)
( ) (0) (0) ( ) ,

2
x

x x x

g
g t g g t t t  

ʛʜʝ  

( ) 0 0.t npu t  

ʅʘʡʜʝʤ 

(0) ( ) 1,

(0) ( ) ( )
0 0

( ) .

x

itx itx
x

g f x dx

g ixe f x dx i xe f x dx
t t

i xf x dx im

 

ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪ = 0 ( ʪʦ ʝʩʪʴ ʧʝʨʝʥʝʩʪʠ ʥʘʯʘʣʦ ʦʪʩʯʝʪʘ ʚ ʪʦʯʢʫ ʪ ), 

ʪʦ (0) 0.xg  

2 2 2(0) ( ) ( )
0

itx
xg x e f x dx x f x dx

t
 

(ʪʘʢ ʢʘʢ ʪ = 0). ʇʦʜʩʪʘʚʠʚ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʬʦʨʤʫʣʫ ʄʘʢʣʦʨʝʥʘ, 

ʥʘʡʜʝʤ, ʯʪʦ 
2

2( ) 1 ( ) .
2

xg t t t  

ʈʘʩʩʤʦʪʨʠʤ ʥʦʚʫʶ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ    

,n
n

Y
Z

n
 

ʦʪʣʠʯʘʶʱʫʶʩʷ ʦʪ Yn ʪʝʤ, ʯʪʦ ʝʝ ʜʠʩʧʝʨʩʠʷ ʧʨʠ ʣʶʙʦʤ ʧ ʨʘʚʥʘ 0. ʊʘʢ ʢʘʢ Yn ʠ 

Zn ʩʚʷʟʘʥʳ ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ, ʜʦʩʪʘʪʦʯʥʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ Zn  

ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʠʣʠ, ʯʪʦ ʪʦ ʞʝ ʩʘʤʦʝ, ʯʪʦ ʝʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 

ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ (ʩʤ. ʧʨʠʤʝʨ 2). ʇʦ ʩʚʦʡʩʪʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ 
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2 2

2

( )

1 .
2

n n

n

z y x

n

t t
g t g g

n n

t t

nn

 

ʇʨʦʣʦʛʘʨʠʬʤʠʨʫʝʤ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ: 

ln ( ) ln(1 ),
nzg t n k  

ʛʜʝ  
2 2

2
, lim 0.

2 n

t t
k k

nn
 

ʈʘʟʣʦʞʠʤ ln(1 )k ʚ ʨʷʜ ʧʨʠ ,n  ʦʛʨʘʥʠʯʠʚʰʠʩʴ ʜʚʫʤʷ ʯʣʝʥʘʤʠ 

ʨʘʟʣʦʞʝʥʠʷ, ʪʦʛʜʘ 

ln(1 ) .k k  

ʆʪʩʶʜʘ 

2 2 2 2

2 2

lim ln ( ) lim ( )

lim lim ,
2 2

nz
n n

n n

g t n k

t t t t t t

n n

, 

ʛʜʝ ʧʦʩʣʝʜʥʠʡ ʧʨʝʜʝʣ ʨʘʚʝʥ 0, ʪʘʢ ʢʘʢ  

( ) 0 0.t npu t  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  
2

lim ln ( ) ,
2nz

n

t
g t  

ʪʦ ʝʩʪʴ  
2

2lim ( )
n

t

z
n

g t e  

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʀʪʘʢ, ʧʨʠ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʩʣʘʛʘʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

ʚʝʣʠʯʠʥʳ Zn ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 

ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ; ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Zn (ʠ Yn) 

ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʦʨʤʘʣʴʥʦʤʫ. ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ɸ.ʄ.ʃʷʧʫʥʦʚ ʜʦʢʘʟʘʣ ʮʝʥʪʨʘʣʴʥʫʶ ʧʨʝʜʝʣʴʥʫʶ ʪʝʦʨʝʤʫ ʜʣʷ ʫʩʣʦʚʠʡ ʙʦʣʝʝ 

ʦʙʱʝʛʦ ʚʠʜʘ:  

 

ʊʝʦʨʝʤʘ 5 (ʪʝʦʨʝʤʘ ʃʷʧʫʥʦʚʘ). ɽʩʣʠ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʫʤʤʫ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʚʟʘʠʤʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʠʝ: 

1
3

2

1

lim ,

n

k
k

n
n

k
k

b

D
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ʛʜʝ bk ï ʪʨʝʪʠʡ ʘʙʩʦʣʶʪʥʳʡ ʮʝʥʪʨʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʝʣʠʯʠʥʳ ʍʢ, ʘ  Dk ï ʝʝ 

ʜʠʩʧʝʨʩʠʷ, ʪʦ ʍ ʠʤʝʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʙʣʠʟʢʦʝ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ( ʫʩʣʦʚʠʝ 

ʃʷʧʫʥʦʚʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʣʠʷʥʠʝ ʢʘʞʜʦʛʦ ʩʣʘʛʘʝʤʦʛʦ ʥʘ ʩʫʤʤʫ ʥʠʯʪʦʞʥʦ 

ʤʘʣʦ). 

 

ʇʨʘʢʪʠʯʝʩʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʝʥʪʨʘʣʴʥʫʶ ʧʨʝʜʝʣʴʥʫʶ ʪʝʦʨʝʤʫ ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʣʘʛʘʝʤʳʭ, ʪʘʢ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʥʳʝ 

ʨʘʩʯʝʪʳ ʪʨʝʙʫʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʡ ʪʦʯʥʦʩʪʠ. ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ 

ʩʫʤʤʳ ʜʘʞʝ ʜʝʩʷʪʠ ʠ ʤʝʥʝʝ ʩʣʘʛʘʝʤʳʭ ʟʘʢʦʥ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʞʥʦ 

ʟʘʤʝʥʠʪʴ ʥʦʨʤʘʣʴʥʳʤ. 

ʏʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʝʜʝʣʴʥʦʡ ʪʝʦʨʝʤʳ ʜʣʷ ʜʠʩʢʨʝʪʥʳʭ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʤʘ ʄʫʘʚʨʘ-ʃʘʧʣʘʩʘ. 

ʊʝʦʨʝʤʘ 6 (ʪʝʦʨʝʤʘ ʄʫʘʚʨʘ-ʃʘʧʣʘʩʘ). ɽʩʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧ ʥʝʟʘʚʠʩʠʤʳʭ 

ʦʧʳʪʦʚ, ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʩʦʙʳʪʠʝ ɸ ʧʦʷʚʣʷʝʪʩʷ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨ, ʪʦ 

ʩʧʨʘʚʝʜʣʠʚʦ ʩʦʦʪʥʦʰʝʥʠʝ: 

 

 

( ) ( ), (3)
Y np

p
npq

 

ʛʜʝ Y ï ʯʠʩʣʦ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ ɸ ʚ ʧ ʦʧʳʪʘʭ, q = 1 ï p. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ.  

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ  

1

,
n

i
i

Y X  

ʛʜʝ ʍi ï ʯʠʩʣʦ ʧʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʷ ɸ ʚ i-ʤ ʦʧʳʪʝ. ʊʦʛʜʘ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ 

y

y

Y m
Z  

(ʩʤ. ʪʝʦʨʝʤʫ 4) ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʠ 

ʥʦʨʤʠʨʦʚʘʥʥʦʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʨʦʷʪʥʦʩʪʴ ʝʝ ʧʦʧʘʜʘʥʠʷ ʚ ʠʥʪʝʨʚʘʣ (, ) 

ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʝ 

( ) ( ).p Z  

ʇʦʩʢʦʣʴʢʫ Y ʠʤʝʝʪ ʙʠʥʦʤʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, 

, , .ɟ y yɞ ɛɜ D npq npq. 

ʊʦʛʜʘ  

.
Y np

Z
npq

 

ʇʦʜʩʪʘʚʣʷʷ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʚ ʧʨʝʜʳʜʫʱʫʶ ʬʦʨʤʫʣʫ, ʧʦʣʫʯʠʤ ʨʘʚʝʥʩʪʚʦ (3). 

ʉʣʝʜʩʪʚʠʝ. 

ɺ ʫʩʣʦʚʠʷʭ ʪʝʦʨʝʤʳ ʄʫʘʚʨʘ-ʃʘʧʣʘʩʘ ʚʝʨʦʷʪʥʦʩʪʴ ( )nɜ k ʪʦʛʦ, ʯʪʦ ʩʦʙʳʪʠʝ ɸ  
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ʧʦʷʚʠʪʩʷ ʚ ʧ ʦʧʳʪʘʭ ʨʦʚʥʦ k ʨʘʟ, ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʧʳʪʦʚ ʤʦʞʥʦ 

ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʝ: 

 

 
1

( ) ( ),np k x
npq

 

ʛʜʝ  
2

2
1

, ( )
2

xk np
x a x e

npq
 

(ʟʥʘʯʝʥʠʷ ʵʪʦʡ ʬʫʥʢʮʠʠ ʧʨʠʚʦʜʷʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʪʘʙʣʠʮʘʭ). 

ʇʨʠʤʝʨ 3.  

ʅʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠ 100 ʙʨʦʩʢʘʭ ʤʦʥʝʪʳ ʯʠʩʣʦ ʚʳʧʘʜʝʥʠʡ ʛʝʨʙʘ 

ʦʢʘʞʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 40 ʜʦ 60. 

ʇʨʠʤʝʥʠʤ ʬʦʨʤʫʣʫ (3), ʫʯʠʪʳʚʘʷ, ʯʪʦ ʧ = 0,5. ʊʦʛʜʘ ʧʨ = 100Ț0,5 = 50, 

100 0,5 (1 0,5) 5.npq  

ʊʦʛʜʘ, ʝʩʣʠ  
50

40 60, 2 2.
5

Y
Y  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

50
40 60 2 2

5

(2) ( 2) 0,9772 0,0228 0,9544.

Y
p Y p

 

ʇʨʠʤʝʨ 4.  

ɺ ʫʩʣʦʚʠʷʭ ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʠʤʝʨʘ ʥʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʳʧʘʜʝʪ 45 

ʛʝʨʙʦʚ. 

ʅʘʡʜʝʤ  
45 50

1,
5

x  

ʪʦʛʜʘ  

100

1 1 1
(45) ( 1) (1) 0,2420 0,0484.

5 5 5
p  

 

ʇʈʀʄɽʈʓ ʈɽʐɽʅʀʗ ɿɸɼɸʏ 
 

ɿʘʜʘʯʘ 1. 
ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʘʢʮʠʠ, ʧʝʨʝʜʘʥʥʳʝ ʥʘ ʜʝʧʦʟʠʪ, ʙʫʜʫʪ ʚʦʩʪʨʝʙʦʚʘʥʳ, 

ʨʘʚʥʘ 0,08. ʆʮʝʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʥʝʨʘʚʝʥʩʪʚʘ ʏʝʙʳʰʝʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʩʨʝʜʠ 1000 ʢʣʠʝʥʪʦʚ ʦʪ 70 ʜʦ 90 ʚʦʩʪʨʝʙʫʶʪ ʩʚʦʠ ʘʢʮʠʠ. 

 

ʋʢʘʟʘʥʠʝ 
ʂʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ, ʚʦʩʪʨʝʙʦʚʘʚʰʠʭ ʘʢʮʠʠ, ï ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ,  
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ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʙʠʥʦʤʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ. ʅʘʡʜʠʪʝ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʶ, ʦʧʨʝʜʝʣʠʪʝ ʠʟ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ ʟʥʘʯʝʥʠʝ  ʠ 

ʧʨʠʤʝʥʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ ʏʝʙʳʰʝʚʘ: 

2

( )
( ) 1 .

D X
p X M X  

 

ʈʝʰʝʥʠʝ 
ʂʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ, ʚʦʩʪʨʝʙʦʚʘʚʰʠʭ ʘʢʮʠʠ, ï ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʙʠʥʦʤʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʧ = 1000, ʨ = 0,08. ʊʦʛʜʘ 

2

( ) 80, ( ) 73,6,

70 90 10 ( ) 10

( )
( ) 10 10, 0,736,

( ) 10 1 0,736 0,264.

M X np D X npq

p X p X M X

D X
p X M X

p X M X

 

ʆʪʚʝʪ: ʨ > 0,264. 

 

ɿʘʜʘʯʘ 2. 
ɼʠʩʢʨʝʪʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʟʘʜʘʥʘ ʟʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

 

 

ʭi 

 

3 

 

5 

 

8 

 

pi 

 

0,1 

 

0,5 

 

0,4 

ʀʩʧʦʣʴʟʫʷ ʥʝʨʘʚʝʥʩʪʚʦ ʏʝʙʳʰʝʚʘ, ʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

| ( )| 2,5.X M X  

 

ʋʢʘʟʘʥʠʝ 
ʅʘʡʜʠʪʝ ʜʠʩʧʝʨʩʠʶ ʟʘʜʘʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʧʨʠʤʝʥʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ 

ʏʝʙʳʰʝʚʘ ʚ ʚʠʜʝ 

( )
( ) 2,5 1 .

6,25

D X
p X M X  

 

ʈʝʰʝʥʠʝ 
 

ʅʘʡʜʝʤ ʜʠʩʧʝʨʩʠʶ ʟʘʜʘʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ: 

( ) 3 0,1 5 0,5 8 0, 4 6;

( ) 9 0,1 25 0,5 64 0, 4 36 3.

3
( ) 2,5 1 0, 48.

6,25

M X

D X

p X M X

 

ʆʪʚʝʪ: p > 0,48. 

 



 104 

ɿʘʜʘʯʘ 3. 

ʀʩʧʦʣʴʟʫʷ ʣʦʢʘʣʴʥʫʶ ʪʝʦʨʝʤʫ ʃʘʧʣʘʩʘ, ʥʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʦʙʳʪʠʝ 

ɸ ʥʘʩʪʫʧʠʪ ʨʦʚʥʦ 70 ʨʘʟ ʚ 100 ʠʩʧʳʪʘʥʠʷʭ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʧʦʷʚʣʝʥʠʷ ʚ 

ʢʘʞʜʦʤ ʠʩʧʳʪʘʥʠʠ ʨʘʚʥʘ 0,64. 

 

ʋʢʘʟʘʥʠʝ 
ʀʩʧʦʣʴʟʫʡʪʝ ʪʘʙʣʠʯʥʦʝ ʟʥʘʯʝʥʠʝ  

70 100 0,64
( ) 1,25 0,1826.

100 0,64 0,36

k np
x

npq
 

 

ʈʝʰʝʥʠʝ 

ʅʘʡʜʝʤ 

100

70 100 0,64
1,25;

100 0,64 0,36

1 1
(70) ( ) 0,1826 0,038.

4,8

k np
x

npq

p x
npq

 

ʆʪʚʝʪ: 0,038. 

 

ɿʘʜʘʯʘ 4. 
ʀʩʧʦʣʴʟʫʷ ʠʥʪʝʛʨʘʣʴʥʫʶ ʪʝʦʨʝʤʫ ʃʘʧʣʘʩʘ, ʥʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʩʦʙʳʪʠʝ ɸ ʧʦʷʚʠʪʩʷ ʦʪ 50 ʜʦ 80 ʨʘʟ ʚ 144 ʠʩʧʳʪʘʥʠʷʭ, ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ 

ʧʦʷʚʣʝʥʠʷ ʚ ʢʘʞʜʦʤ ʠʩʧʳʪʘʥʠʠ ʨʘʚʥʘ 0,8. 

 

ʋʢʘʟʘʥʠʝ 

ɺʦʩʧʦʣʴʟʫʡʪʝʩʴ ʪʘʙʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ: 

1
1

2
2

80 144 0,8
( ) 7,33 0,5;

144 0,8 0,2

120 144 0,8
( ) 1 0,3413.

144 0,8 0,2

k np
x

npq

k np
x

npq

 

 

ʈʝʰʝʥʠʝ 
ɺʳʯʠʩʣʠʤ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ ʜʣʷ ʘʨʛʫʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʪʝʦʨʝʤʝ ʃʘʧʣʘʩʘ: 

1
1

2
2

100 2 1

80 144 0,8
( ) 7,33 0,5;

144 0,8 0,2

120 144 0,8
( ) 1 0,3413.

144 0,8 0,2

(80,120) ( ) ( ) 0,3413 0,5 0,8413.

k np
x

npq

k np
x

npq

p x x

 

ʆʪʚʝʪ: 0,8413. 
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2. ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʉʊɸʊʀʉʊʀʂɸ 

 

2.1. ʆɹʈɸɹʆʊʂɸ ʈɽɿʋʃʔʊɸʊʆɺ ʆʇʓʊɸ 
 

2.1.1. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʟʘʥʠʤʘʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʤ ʧʦʜʯʠʥʝʥʳ ʤʘʩʩʦʚʳʝ ʩʣʫʯʘʡʥʳʝ ʷʚʣʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʝʥʠʡ. ɼʚʫʤʷ 

ʦʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʷʚʣʷʶʪʩʷ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʩʧʦʩʦʙʦʚ ʩʙʦʨʘ ʠ ʛʨʫʧʧʠʨʦʚʢʠ ʵʪʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ; 

- ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: 

ʘ) ʦʮʝʥʢʘ ʥʝʠʟʚʝʩʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ; ʦʮʝʥʢʘ ʥʝʠʟʚʝʩʪʥʦʡ ʬʫʥʢʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ; ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʚʠʜ ʢʦʪʦʨʦʛʦ ʠʟʚʝʩʪʝʥ; 

ʦʮʝʥʢʘ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʨʫʛʠʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʠ ʪ.ʜ.; 

ʙ) ʧʨʦʚʝʨʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ ʦ ʚʠʜʝ ʥʝʠʟʚʝʩʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʣʠ ʦ 

ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟʚʝʩʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʠʟ ʙʦʣʴʰʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʦʜʥʦʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʟʫʯʝʥʠʷ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʦʛʥʦʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʧʨʠʟʥʘʢʘ ʵʪʠʭ ʦʙʲʝʢʪʦʚ. 

ʆʧʨʝʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ɻʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ï ʚʩʝ ʤʥʦʞʝʩʪʚʦ ʠʤʝʶʱʠʭʩʷ ʦʙʲʝʢʪʦʚ. 

ɺʳʙʦʨʢʘ ï ʥʘʙʦʨ ʦʙʲʝʢʪʦʚ, ʩʣʫʯʘʡʥʦ ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ʆʙʲʝʤ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ N ʠ ʦʙʲʝʤ ʚʳʙʦʨʢʠ n ï ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ 

ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ɺʠʜʳ ʚʳʙʦʨʢʠ: 

ʇʦʚʪʦʨʥʘʷ ï ʢʘʞʜʳʡ ʦʪʦʙʨʘʥʥʳʡ ʦʙʲʝʢʪ ʧʝʨʝʜ ʚʳʙʦʨʦʤ ʩʣʝʜʫʶʱʝʛʦ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʛʝʥʝʨʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ; 

ɹʝʩʧʦʚʪʦʨʥʘʷ ï ʦʪʦʙʨʘʥʥʳʡ ʦʙʲʝʢʪ ʚ ʛʝʥʝʨʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝ 

ʚʦʟʚʨʘʱʘʝʪʩʷ. 

 

ɿʘʤʝʯʘʥʠʝ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʳʙʦʨʢʠ ʤʦʞʥʦ ʙʳʣʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜʳ ʦ ʧʦʚʝʜʝʥʠʠ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʥʘʩ ʧʨʠʟʥʘʢʘ ʛʝʥʝʨʘʣʴʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ, ʥʫʞʥʦ, ʯʪʦʙʳ ʚʳʙʦʨʢʘ ʧʨʘʚʠʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʣʘ ʧʨʦʧʦʨʮʠʠ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʙʳʣʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ 

(ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ). ʋʯʠʪʳʚʘʷ ʟʘʢʦʥ ʙʦʣʴʰʠʭ ʯʠʩʝʣ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʵʪʦ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʚʳʙʨʘʥ ʩʣʫʯʘʡʥʦ, ʧʨʠʯʝʤ ʜʣʷ 

ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʩʪʴ ʚ ʚʳʙʦʨʢʫ ʦʜʠʥʘʢʦʚʘ. 
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ʇʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʫʩʪʴ ʠʥʪʝʨʝʩʫʶʱʘʷ ʥʘʩ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʧʨʠʥʠʤʘʝʪ ʚ ʚʳʙʦʨʢʝ 

ʟʥʘʯʝʥʠʝ ʭ1 ʧ1 ʨʘʟ, ʭ2 ï ʧ2 ʨʘʟ, é, ʭʢ ï ʧʢ ʨʘʟ, ʧʨʠʯʝʤ 
1

,
k

k
i

n n  ʛʜʝ ʧ ï ʦʙʲʝʤ 

ʚʳʙʦʨʢʠ. ʊʦʛʜʘ ʥʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʭ1, ʭ2,é, ʭʢ  

ʥʘʟʳʚʘʶʪ ʚʘʨʠʘʥʪʘʤʠ, ʘ ʧ1, ʧ2,é, ʧʢ ï ʯʘʩʪʦʪʘʤʠ. ɽʩʣʠ ʨʘʟʜʝʣʠʪʴ ʢʘʞʜʫʶ 

ʯʘʩʪʦʪʫ ʥʘ ʦʙʲʝʤ ʚʳʙʦʨʢʠ, ʪʦ ʧʦʣʫʯʠʤ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʯʘʩʪʦʪʳ  

.i
i

n
w

n
 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʘʨʠʘʥʪ, ʟʘʧʠʩʘʥʥʳʭ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ, ʥʘʟʳʚʘʶʪ 

ʚʘʨʠʘʮʠʦʥʥʳʤ ʨʷʜʦʤ, ʘ ʧʝʨʝʯʝʥʴ ʚʘʨʠʘʥʪ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʯʘʩʪʦʪ ʠʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʨʷʜʦʤ: 

xi x1 x2 é xk 

ni n1 n2 é nk 

wi w1 w2 é wk 

 

ʇʨʠʤʝʨ 1. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 20 ʩʝʨʠʡ ʠʟ 10 ʙʨʦʩʢʦʚ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ ʯʠʩʣʦ ʚʳʧʘʜʝʥʠʡ 

ʰʝʩʪʠ ʦʯʢʦʚ ʦʢʘʟʘʣʦʩʴ ʨʘʚʥʳʤ 1,1,4,0,1,2,1,2,2,0,5,3,3,1,0,2,2,3,4,1.ʉʦʩʪʘʚʠʤ 

ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ: 0,1,2,3,4,5. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ ʜʣʷ ʘʙʩʦʣʶʪʥʳʭ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʠʤʝʝʪ ʚʠʜ: 

xi 0 1 2 3 4 5 

ni 3 6 5 3 2 1 

wi 0,15 0,3 0,25 0,15 0,1 0,05 

 

ɽʩʣʠ ʠʩʩʣʝʜʫʝʪʩʷ ʥʝʢʦʪʦʨʳʡ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʠʟʥʘʢ, ʪʦ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ 

ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʯʠʩʝʣ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʜʦʙʥʝʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʨʫʧʧʠʨʦʚʘʥʥʫʶ ʚʳʙʦʨʢʫ. ɼʣʷ ʝʝ ʧʦʣʫʯʝʥʠʷ ʠʥʪʝʨʚʘʣ, ʚ 

ʢʦʪʦʨʦʤ ʟʘʢʣʶʯʝʥʳ ʚʩʝ ʥʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʘ, ʨʘʟʙʠʚʘʶʪ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʨʘʚʥʳʭ ʯʘʩʪʠʯʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʜʣʠʥʦʡ h, ʘ ʟʘʪʝʤ ʥʘʭʦʜʷʪ ʜʣʷ 

ʢʘʞʜʦʛʦ ʯʘʩʪʠʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ni ï ʩʫʤʤʫ ʯʘʩʪʦʪ ʚʘʨʠʘʥʪ, ʧʦʧʘʚʰʠʭ ʚ i-ʡ 

ʠʥʪʝʨʚʘʣ. ʉʦʩʪʘʚʣʝʥʥʘʷ ʧʦ ʵʪʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʙʣʠʮʘ ʥʘʟʳʚʘʝʪʩʷ 

ʛʨʫʧʧʠʨʦʚʘʥʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʨʷʜʦʤ: 

 

ʅʦʤʝʨʘ 

ʠʥʪʝʨʚʘʣʦʚ 

1 2 é k 

ɻʨʘʥʠʮʳ 

ʠʥʪʝʨʚʘʣʦʚ 

(a, a + h) (a + h, a + 2h) é (b ï h, b) 

ʉʫʤʤʘ ʯʘʩʪʦʪ 

ʚʘʨʠʘʥʪ, 

ʧʦʧʘʚʰʠʭ ʚ 

ʠʥʪʝʨʚʘʣ 

 

n1 

 

n2 

 

é 

 

nk 
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ʇʦʣʠʛʦʥ ʯʘʩʪʦʪ. ɺʳʙʦʨʦʯʥʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʛʠʩʪʦʛʨʘʤʤʘ 

 

ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ʚ ʚʳʙʦʨʢʝ ʤʦʞʥʦ ʩʪʨʦʠʪʴ ʨʘʟʣʠʯʥʳʝ ʛʨʘʬʠʢʠ. ʆʜʠʥ ʠʟ ʥʠʭ ï 

ʧʦʣʠʛʦʥ ʯʘʩʪʦʪ: ʣʦʤʘʥʘʷ, ʦʪʨʝʟʢʠ ʢʦʪʦʨʦʡ ʩʦʝʜʠʥʷʶʪ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 

(x1, n1), (x2, n2),é, (xk, nk), ʛʜʝ xi ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ, ʘ ni ï ʥʘ ʦʩʠ 

ʦʨʜʠʥʘʪ. ɽʩʣʠ ʥʘ ʦʩʠ ʦʨʜʠʥʘʪ ʦʪʢʣʘʜʳʚʘʪʴ ʥʝ ʘʙʩʦʣʶʪʥʳʝ (ni), ʘ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ (wi) ʯʘʩʪʦʪʳ, ʪʦ ʧʦʣʫʯʠʤ ʧʦʣʠʛʦʥ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ 

(ʨʠʩ.1).  

 

 
ʈʠʩ. 1. 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʤʦʞʥʦ ʟʘʜʘʪʴ 

ʥʝʢʦʪʦʨʫʶ ʬʫʥʢʮʠʶ, ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʯʘʩʪʦʪʫ ʩʦʙʳʪʠʷ  X < x. 

ɺʳʙʦʨʦʯʥʦʡ (ʵʤʧʠʨʠʯʝʩʢʦʡ) ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʟʳʚʘʶʪ 

ʬʫʥʢʮʠʶ F* (x), ʦʧʨʝʜʝʣʷʶʱʫʶ ʜʣʷ ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ ʭ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʯʘʩʪʦʪʫ ʩʦʙʳʪʠʷ  X < x. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

*( ) ,xn
F x

n
 

ʛʜʝ ʧʭ ï ʯʠʩʣʦ ʚʘʨʠʘʥʪ, ʤʝʥʴʰʠʭ ʭ, ʧ ï ʦʙʲʝʤ ʚʳʙʦʨʢʠ. 

 

ɿʘʤʝʯʘʥʠʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʥʘʡʜʝʥʥʦʡ 

ʦʧʳʪʥʳʤ ʧʫʪʝʤ, ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ F(x) ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʥʘʟʳʚʘʶʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. F(x) ʦʧʨʝʜʝʣʷʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ X < x, ʘ  F* (x) ï ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʯʘʩʪʦʪʫ. ʇʨʠ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʧ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʝʦʨʝʤʳ ɹʝʨʥʫʣʣʠ, F* (x) ʩʪʨʝʤʠʪʩʷ ʧʦ 

ʚʝʨʦʷʪʥʦʩʪʠ ʢ F(x). 

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʥʦ, ʯʪʦ ʝʝ 

ʩʚʦʡʩʪʚʘ ʩʦʚʧʘʜʘʶʪ ʩʦ ʩʚʦʡʩʪʚʘʤʠ F(x), ʘ ʠʤʝʥʥʦ: 

1) 0 Ò F* (x) Ò 1. 

2) F* (x) ï ʥʝʫʙʳʚʘʶʱʘʷ ʬʫʥʢʮʠʷ. 

3) ɽʩʣʠ ʭ1 ï ʥʘʠʤʝʥʴʰʘʷ ʚʘʨʠʘʥʪʘ, ʪʦ F* (x) = 0 ʧʨʠ ʭÒ ʭ1; ʝʩʣʠ ʭʢ ï 

ʥʘʠʙʦʣʴʰʘʷ ʚʘʨʠʘʥʪʘ, ʪʦ  F* (x)  = 1 ʧʨʠ ʭ > ʭʢ . 

ɼʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʠʟʥʘʢʘ ʛʨʘʬʠʯʝʩʢʦʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʩʣʫʞʠʪ 

ʛʠʩʪʦʛʨʘʤʤʘ, ʪʦ ʝʩʪʴ ʩʪʫʧʝʥʯʘʪʘʷ ʬʠʛʫʨʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ, 

ʭ1 ʭ2 ʭk 

n1(w1) 

nk(w k) 
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ʦʩʥʦʚʘʥʠʷʤʠ ʢʦʪʦʨʳʭ ʩʣʫʞʘʪ ʯʘʩʪʠʯʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʣʠʥʦʡ h, ʘ ʚʳʩʦʪʘʤʠ ï 

ʦʪʨʝʟʢʠ ʜʣʠʥʦʡ ni/h (ʛʠʩʪʦʛʨʘʤʤʘ ʯʘʩʪʦʪ) ʠʣʠ  wi/h (ʛʠʩʪʦʛʨʘʤʤʘ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʣʦʱʘʜʴ ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʚʥʘ ʦʙʲʝʤʫ 

ʚʳʙʦʨʢʠ, ʚʦ ʚʪʦʨʦʤ ï ʝʜʠʥʠʮʝ (ʨʠʩ.2). 

 

 
ʈʠʩ.2. 

 

ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

 

ʆʜʥʘ ʠʟ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ: ʧʦ ʠʤʝʶʱʝʡʩʷ ʚʳʙʦʨʢʝ ʦʮʝʥʠʪʴ 

ʟʥʘʯʝʥʠʷ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ɺʳʙʦʨʦʯʥʳʤ ʩʨʝʜʥʠʤ ʥʘʟʳʚʘʝʪʩʷ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʧʨʠʥʠʤʘʝʤʳʭ ʚ ʚʳʙʦʨʢʝ: 

1 2 1 1 2 2 1... ...
,

k

i i
ɛ k k i

Ȯ

n x
ɡ ɡ ɡ nx n x n x

ɡ
ɛ n n

 

ʛʜʝ xi ï ʚʘʨʠʘʥʪʳ, ni - ʯʘʩʪʦʪʳ.  

ɿʘʤʝʯʘʥʠʝ. ɺʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʩʣʫʞʠʪ ʜʣʷ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʞʠʜʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ 

ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ, ʥʘʩʢʦʣʴʢʦ ʪʦʯʥʦʡ ʷʚʣʷʝʪʩʷ ʪʘʢʘʷ ʦʮʝʥʢʘ. 

ɺʳʙʦʨʦʯʥʦʡ ʜʠʩʧʝʨʩʠʝʡ ʥʘʟʳʚʘʝʪʩʷ 

2 2

1 1

( ) ( )

,

n k

i B i i B
i i

B

x x n x x

D
n n

 

ʘ ʚʳʙʦʨʦʯʥʳʤ ʩʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ ï  

.Ȯ BD  

ʊʘʢ ʞʝ, ʢʘʢ ʚ ʪʝʦʨʠʠ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʤʦʞʥʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʩʧʨʘʚʝʜʣʠʚʘ 

ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʚʳʙʦʨʦʯʥʦʡ ʜʠʩʧʝʨʩʠʠ: 
2 2( ) .D x x  

a  a+h b 

n1(w1) 
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ʇʨʠʤʝʨ 2.  

ʅʘʡʜʝʤ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʦʨʢʠ, ʟʘʜʘʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʨʷʜʦʤ 

xi 2 5 7 8 

ni 3 8 7 2 

 

2

2 3 5 8 7 7 8 2
5,55;

20
4 3 25 8 49 7 64 2

5,55 3,3475;
20

3,3475 1,83.

Ȯ

B

B

ɡ

D  

ɼʨʫʛʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʨʷʜʘ ʷʚʣʷʶʪʩʷ: 

- ʤʦʜʘ ʄ0 ï ʚʘʨʠʘʥʪʘ, ʠʤʝʶʱʘʷ ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʦʪʫ (ʚ ʧʨʝʜʳʜʫʱʝʤ 

ʧʨʠʤʝʨʝ ʄ0 =  5 ). 

- ʤʝʜʠʘʥʘ ʪʝ -  ʚʘʨʠʘʥʪʘ, ʢʦʪʦʨʘʷ ʜʝʣʠʪ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʥʘ ʜʚʝ ʯʘʩʪʠ, 

ʨʘʚʥʳʝ ʧʦ ʯʠʩʣʫ ʚʘʨʠʘʥʪ. ɽʩʣʠ ʯʠʩʣʦ ʚʘʨʠʘʥʪ ʥʝʯʝʪʥʦ ( n = 2k + 1 ), ʪʦ me = 

xk+1, ʘ ʧʨʠ ʯʝʪʥʦʤ n =2k  

1 .
2

k k
ɑ

x x
ɞ  

ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʧʨʠʤʝʨʝ 1  
5 7

6.
2

em  

ʆʮʝʥʢʠ ʥʘʯʘʣʴʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʤʦʤʝʥʪʦʚ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ 

ʤʦʤʝʥʪʳ) ʦʧʨʝʜʝʣʷʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ 

ʤʦʤʝʥʪʘʤ: 

- ʥʘʯʘʣʴʥʳʤ ʵʤʧʠʨʠʯʝʩʢʠʤ ʤʦʤʝʥʪʦʤ ʧʦʨʷʜʢʘ k ʥʘʟʳʚʘʝʪʩʷ 

.
k

i i

k

n x
M

n
 

ɺ ʯʘʩʪʥʦʩʪʠ,  

1 ,i i

B

n x
M x

n
 

ʪʦ ʝʩʪʴ ʥʘʯʘʣʴʥʳʡ ʵʤʧʠʨʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʨʘʚʝʥ 

ʚʳʙʦʨʦʯʥʦʤʫ ʩʨʝʜʥʝʤʫ. 

- ʮʝʥʪʨʘʣʴʥʳʤ ʵʤʧʠʨʠʯʝʩʢʠʤ ʤʦʤʝʥʪʦʤ ʧʦʨʷʜʢʘ k ʥʘʟʳʚʘʝʪʩʷ 

( )
.

k
i i Ȯ

k

n x ɡ
ɞ

n
 

ɺ ʯʘʩʪʥʦʩʪʠ,  
2

2

( )
,i i Ȯ

B

n x ɡ
ɞ D

n
 

ʪʦ ʝʩʪʴ ʮʝʥʪʨʘʣʴʥʳʡ ʵʤʧʠʨʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʨʘʚʝʥ 

ʚʳʙʦʨʦʯʥʦʡ ʜʠʩʧʝʨʩʠʠ. 

 

 



 110 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʠ ʚʳʯʠʩʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʚʫʤʝʨʥʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʚʝʢʪʦʨʘ 

 

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʚʫʤʝʨʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʦʩʥʦʚʥʦʡ 

ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʦʙʳʯʥʦ ʚʳʷʚʣʝʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʦʩʪʘʚʣʷʶʱʠʤʠ.  

ɼʚʫʤʝʨʥʘʷ ʚʳʙʦʨʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʛʦ ʚʝʢʪʦʨʘ: 

(ʭ1, ʫ1), (ʭ2, ʫ2), é, (ʭʧ, ʫʧ). ɼʣʷ ʥʝʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʳʙʦʨʦʯʥʳʝ ʩʨʝʜʥʠʝ 

ʩʦʩʪʘʚʣʷʶʱʠʭ:  

,i i

B B

x y
x y

n n
 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʙʦʨʦʯʥʳʝ ʜʠʩʧʝʨʩʠʠ ʠ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ 

ʦʪʢʣʦʥʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʫʩʣʦʚʥʳʝ ʩʨʝʜʥʠʝ: ɡɟ  ʩʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʟʥʘʯʝʥʠʡ Y, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʍ = ʭ, ʠ ɟɡ  

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʟʥʘʯʝʥʠʡ ʍ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ Y = y. 

ɽʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ, ʦʥʘ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʥʳʡ ʚʠʜ: ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʝʩʣʠ 

ʢʘʞʜʦʤʫ ʚʦʟʤʦʞʥʦʤʫ ʟʥʘʯʝʥʠʶ ʍ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦ ʟʥʘʯʝʥʠʝ Y, ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʠʟʤʝʥʝʥʠʝ ʦʜʥʦʡ ʚʝʣʠʯʠʥʳ ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʨʫʛʦʡ. ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ 

ʦʜʥʦʡ ʚʝʣʠʯʠʥʳ ʤʝʥʷʝʪʩʷ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʨʫʛʦʡ, ʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʥʠʤʠ ʥʘʟʳʚʘʶʪ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ. 

 

ʇʈʀʄɽʈʓ ʈɽʐɽʅʀʗ ɿɸɼɸʏ 
 

ɿʘʜʘʯʘ 1. 
ɼʘʥʘ ʚʳʙʦʨʢʘ: 1,7,8,3,3,7,3,1,1,3. ʅʘʡʪʠ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ. 

 

ʋʢʘʟʘʥʠʝ 
ʉʦʩʪʘʚʴʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ ʠ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʦʨʤʫʣʦʡ: 

1 .

k

i i
i

Ȯ

n x

ɡ
n

 

ʈʝʰʝʥʠʝ 
ʉʦʩʪʘʚʠʤ ʜʣʷ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ: 

xi 1 3 7 8 

ni 3 4 2 1 

ʆʙʲʝʤ ʚʳʙʦʨʢʠ, ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʷʱʠʭ ʚ ʥʝʝ ʯʠʩʝʣ, ʨʘʚʝʥ 10. ʊʦʛʜʘ 

1 1 3 3 4 7 2 8 1
3,7.

10

k

i i
i

Ȯ

n x

ɡ
n

 

ʆʪʚʝʪ: 3,7. 
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ɿʘʜʘʯʘ 2. 
ɼʘʥʘ ʚʳʙʦʨʢʘ, ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʚʠʜ: 

10,8; 11,1; 11,7; 12,2; 13,1; 13,4; 13,9; 14,3; 14,3; 14,4; 14,8; 16,5; 17,7; 

18,2; 19,9; 20,0; 20,3; 20,8; 23,1; 24,2; 25,1; 25,1; 25,7; 28,4; 28,5; 29,3; 

29,8; 29,9; 30,2; 30,4. 

ʉʦʩʪʘʚʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʯʘʩʪʦʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʷʪʠ ʠʥʪʝʨʚʘʣʦʚ, ʠ ʥʘʡʪʠ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ. 

 

ʋʢʘʟʘʥʠʝ 
ʆʙʲʝʤ ʚʳʙʦʨʢʠ ʧ = 30. ɺʳʙʝʨʠʪʝ ʚ ʢʘʯʝʩʪʚʝ ʛʨʘʥʠʮ ʠʥʪʝʨʚʘʣʘ ʘ = 10,5 ʠ b = 

30,5. ʊʦʛʜʘ  

,4
5

5,105,30
h  

ʠ (a, b) ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʯʘʩʪʠ (10,5; 14,5), (14,5; 18,5), (18,5; 22,5), (22,5; 26,5) 

ʠ (26,5; 30,5). 

 

ʈʝʰʝʥʠʝ 
ʆʙʲʝʤ ʚʳʙʦʨʢʠ ʧ = 30. ɺʳʙʝʨʝʤ ʚ ʢʘʯʝʩʪʚʝ ʛʨʘʥʠʮ ʠʥʪʝʨʚʘʣʘ ʘ = 10,5 ʠ         

b = 30,5. ʊʦʛʜʘ ,4
5

5,105,30
h  ʠ (a, b) ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʯʘʩʪʠ (10,5; 

14,5), (14,5; 18,5), (18,5; 22,5), (22,5; 26,5) ʠ (26,5; 30,5). ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ  

ʨʷʜ ʧʨʠ ʵʪʦʤ ʠʤʝʝʪ ʚʠʜ: 

 

ʅʦʤʝʨ  

ʠʥʪʝʨʚʘʣʘ 

ɻʨʘʥʠʮʳ 

ʠʥʪʝʨʚʘʣʘ 

ʉʝʨʝʜʠʥʘ 

ʠʥʪʝʨʚʘʣʘ 

ɸʙʩʦʣʶʪʥʳʝ 

ʯʘʩʪʦʪʳ 

1 10,5    14,5 12,5 10 

2 14,5    18,5 16,5 4 

3 18,5    22,5 20,5 4 

4 22,5    26,5 24,5 5 

5 26,5    30,5 28,5 7 

 

ʅʘʡʜʝʤ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ, ʧʨʠʥʠʤʘʷ ʚ ʢʘʯʝʩʪʚʝ ʚʘʨʠʘʥʪ ʩʝʨʝʜʠʥʳ 

ʧʦʣʫʯʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ: 
12,5 10 16,5 4 20,5 4 24,5 5 28,5 7

30
119

19,833.
6

Bx

 

ʆʪʚʝʪ: 19,833.Bx  

 

ɿʘʜʘʯʘ 3. 
ɼʘʥʘ ʚʳʙʦʨʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʯʠʩʝʣ: 3,2; 4,1; 8,1; 8,1; 6,7; 4,4; 4,4; 3,2; 5,0; 6,7; 

6,7; 7,5; 3,2; 4,4; 6,7; 6,7; 5,0; 5,0; 4,4; 8,1. ʅʘʡʪʠ ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ. 
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ʋʢʘʟʘʥʠʝ 

ʉʦʩʪʘʚʴʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ, ʥʘʡʜʠʪʝ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʠ 

ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʦʨʤʫʣʦʡ 
2

1

( )
.

k
i B

B
i

x x
D

n
 

 

ʈʝʰʝʥʠʝ 
ʉʦʩʪʘʚʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ: 

 

xi 3,2 4,4 5,0 6,7 7,5 8,1 

ni 3 5 3 5 1 3 

ʊʦʛʜʘ 

2 2

3,2 3 4,4 5 5 3 6,7 5 7,5 1 8,1 3
5,595;

20

(3,2 5,595) 3 ... (8 5,595) 3
2,698.

20

B

B

x

D

 

ʆʪʚʝʪ: 2,698. 

 

ɿʘʜʘʯʘ 4. 

ɼʘʥʘ ʚʳʙʦʨʢʘ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ: 2, 3, 3, 4, 2, 5, 5, 5, 6, 3, 6, 3, 4, 

4, 4, 6, 5, 7, 3, 5. ʅʘʡʪʠ ʠʩʧʨʘʚʣʝʥʥʦʝ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ 

ʦʪʢʣʦʥʝʥʠʝ. 

 

ʋʢʘʟʘʥʠʝ 
ɺʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʦʨʤʫʣʘʤʠ ʜʣʷ ʠʩʧʨʘʚʣʝʥʥʦʡ ʚʳʙʦʨʦʯʥʦʡ ʜʠʩʧʝʨʩʠʠ ʠ 

ʠʩʧʨʘʚʣʝʥʥʦʛʦ ʚʳʙʦʨʦʯʥʦʛʦ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ: 

2 2, .
1

B

n
s D s s

n
 

 

ʈʝʰʝʥʠʝ 
ʉʦʩʪʘʚʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʷʜ: 

xi 2 3 4 5 6 7 

ni 2 5 4 5 3 1 

ʊʦʛʜʘ 

2 2 2

2

2 2 3 5 4 4 5 5 6 3 7 1
20, 4,25;

20

2 4,25 2 3 4,25 5 ... 7 4,25 1
1,987;

19

1,987 1,41.

Bn x

s

s

 

ʆʪʚʝʪ: 1,41. 
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2.1.2.  ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʊʦʯʝʯʥʳʝ ʠ ʠʥʪʝʨʚʘʣʴʥʳʝ ʦʮʝʥʢʠ 

ʇʦʣʫʯʠʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʚʳʙʦʨʦʯʥʦʝ 

ʩʨʝʜʥʝʝ, ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ ʠ ʪ.ʜ.), ʥʫʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʥʠ ʚ 

ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʩʣʫʞʘʪ ʧʨʠʙʣʠʞʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʆʧʨʝʜʝʣʠʤ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʠ 

ʵʪʦʤ ʚʳʧʦʣʥʷʪʴʩʷ. 

ʇʫʩʪʴ * - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ  ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʀʟʚʣʝʯʝʤ ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʝʩʢʦʣʴʢʦ ʚʳʙʦʨʦʢ 

ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʙʲʝʤʘ ʧ ʠ ʚʳʯʠʩʣʠʤ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʦʮʝʥʢʫ ʧʘʨʘʤʝʪʨʘ 

Ū: * * *
1 2, ,..., .k  ʊʦʛʜʘ ʦʮʝʥʢʫ * ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʣʫʯʘʡʥʫʶ 

ʚʝʣʠʯʠʥʫ, ʧʨʠʥʠʤʘʶʱʫʶ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ * * *
1 2, ,..., .k  ɽʩʣʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ * ʥʝ ʨʘʚʥʦ ʦʮʝʥʠʚʘʝʤʦʤʫ ʧʘʨʘʤʝʪʨʫ, ʤʳ ʙʫʜʝʤ 

ʧʦʣʫʯʘʪʴ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʦʮʝʥʦʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʦʜʥʦʛʦ ʟʥʘʢʘ (ʩ 

ʠʟʙʳʪʢʦʤ, ʝʩʣʠ ʄ( *) > , ʠ ʩ ʥʝʜʦʩʪʘʪʢʦʤ, ʝʩʣʠ ʄ( *) < ). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʦʪʩʫʪʩʪʚʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ 

ʷʚʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝ ʄ( *) = . 

 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ * ʥʘʟʳʚʘʝʪʩʷ ʥʝʩʤʝʱʝʥʥʦʡ,  

ʝʩʣʠ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʨʘʚʥʦ ʦʮʝʥʠʚʘʝʤʦʤʫ 

ʧʘʨʘʤʝʪʨʫ  ʧʨʠ ʣʶʙʦʤ ʦʙʲʝʤʝ ʚʳʙʦʨʢʠ: 

ʄ( *) = . 

 

 

ʉʤʝʱʝʥʥʦʡ ʥʘʟʳʚʘʶʪ ʦʮʝʥʢʫ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʢʦʪʦʨʦʡ ʥʝ ʨʘʚʥʦ 

ʦʮʝʥʠʚʘʝʤʦʤʫ ʧʘʨʘʤʝʪʨʫ. 

ʆʜʥʘʢʦ ʥʝʩʤʝʱʝʥʥʦʩʪʴ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʭʦʨʦʰʝʛʦ 

ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʠʩʪʠʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ. ɽʩʣʠ ʧʨʠ ʵʪʦʤ 

ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ * ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʢʣʦʥʷʪʴʩʷ ʦʪ ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʜʠʩʧʝʨʩʠʷ * ʚʝʣʠʢʘ, ʪʦ ʟʥʘʯʝʥʠʝ, ʥʘʡʜʝʥʥʦʝ ʧʦ ʜʘʥʥʳʤ 

ʦʜʥʦʡ ʚʳʙʦʨʢʠ, ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʨʝʙʫʝʪʩʷ ʥʘʣʦʞʠʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʜʠʩʧʝʨʩʠʶ.  

 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʥʘʟʳʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ, 

 ʝʩʣʠ ʦʥʘ ʧʨʠ ʟʘʜʘʥʥʦʤ ʦʙʲʝʤʝ ʚʳʙʦʨʢʠ ʧ  

ʠʤʝʝʪ ʥʘʠʤʝʥʴʰʫʶ ʚʦʟʤʦʞʥʫʶ ʜʠʩʧʝʨʩʠʶ. 

 

 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʳʙʦʨʦʢ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʦʮʝʥʢʘʤ 

ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʝʱʝ ʠ ʪʨʝʙʦʚʘʥʠʝ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ. 
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ʉʦʩʪʦʷʪʝʣʴʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ,  

ʢʦʪʦʨʘʷ ʧʨʠ ʧŸÐ ʩʪʨʝʤʠʪʩʷ ʧʦ ʚʝʨʦʷʪʥʦʩʪʠ  

ʢ ʦʮʝʥʠʚʘʝʤʦʤʫ ʧʘʨʘʤʝʪʨʫ 

 

(ʝʩʣʠ ʵʪʘ ʦʮʝʥʢʘ ʥʝʩʤʝʱʝʥʥʘʷ, ʪʦ ʦʥʘ ʙʫʜʝʪ ʩʦʩʪʦʷʪʝʣʴʥʦʡ, ʝʩʣʠ ʧʨʠ ʧŸÐ ʝʝ 

ʜʠʩʧʝʨʩʠʷ ʩʪʨʝʤʠʪʩʷ ʢ 0). 

ʋʙʝʜʠʤʩʷ, ʯʪʦ Ȯɡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʩʤʝʱʝʥʥʫʶ ʦʮʝʥʢʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʞʠʜʘʥʠʷ ʄ(ʍ). 

ɹʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ Ȯɡ ʢʘʢ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ, ʘ ʭ1, ʭ2,é, ʭʧ, ʪʦ ʝʩʪʴ 

ʟʥʘʯʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʳʙʦʨʢʫ,  ï ʢʘʢ 

ʥʝʟʘʚʠʩʠʤʳʝ, ʦʜʠʥʘʢʦʚʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʍ1, ʍ2,é, ʍʧ, 

ʠʤʝʶʱʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʘ. ʀʟ ʩʚʦʡʩʪʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʞʠʜʘʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ  

1 2 ...
( ) .ɛ
Ȯ

Ɂ Ɂ Ɂ
ȸ Ɂ ȸ Ɍ

ɛ
 

ʅʦ, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʘʷ ʠʟ ʚʝʣʠʯʠʥ ʍ1, ʍ2,é, ʍʧ ʠʤʝʝʪ ʪʘʢʦʝ ʞʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, 

ʯʪʦ ʠ ʛʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʘ = ʄ(ʍ), ʪʦ ʝʩʪʴ  

( ),ȮM Ɂ M X  

ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʜʦʢʘʟʘʪʴ. ɺʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʥʝʩʤʝʱʝʥʥʦʡ, ʥʦ ʠ ʩʦʩʪʦʷʪʝʣʴʥʦʡ ʦʮʝʥʢʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ. ɽʩʣʠ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʍ1, ʍ2,é, ʍʧ  ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʝ ʜʠʩʧʝʨʩʠʠ, ʪʦ ʠʟ 

ʪʝʦʨʝʤʳ ʏʝʙʳʰʝʚʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʭ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ, ʪʦ ʝʩʪʴ ɺʍ , ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʧ ʩʪʨʝʤʠʪʩʷ ʧʦ ʚʝʨʦʷʪʥʦʩʪʠ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʞʠʜʘʥʠʶ ʘ 

ʢʘʞʜʦʡ ʠʭ ʚʝʣʠʯʠʥ, ʪʦ ʝʩʪʴ ʢ ʄ(ʍ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʝʩʪʴ 

ʩʦʩʪʦʷʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʳʙʦʨʦʯʥʦʛʦ ʩʨʝʜʥʝʛʦ, ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ ʷʚʣʷʝʪʩʷ 

ʩʤʝʱʝʥʥʦʡ ʦʮʝʥʢʦʡ ʜʠʩʧʝʨʩʠʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʄʦʞʥʦ ʜʦʢʘʟʘʪʴ, 

ʯʪʦ 
1

( ) ,B ȯ

n
ȸ D D

n
 

ʛʜʝ Dɻ ï ʠʩʪʠʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʠʩʧʝʨʩʠʠ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʄʦʞʥʦ 

ʧʨʝʜʣʦʞʠʪʴ ʜʨʫʛʫʶ ʦʮʝʥʢʫ ʜʠʩʧʝʨʩʠʠ ï ʠʩʧʨʘʚʣʝʥʥʫʶ ʜʠʩʧʝʨʩʠʶ sĮ, 

ʚʳʯʠʩʣʷʝʤʫʶ ʧʦ ʬʦʨʤʫʣʝ 

 

2

2 1

( )

.
1 1

k

i i B
i

B

n x x
n

s D
n n

 

 

ʊʘʢʘʷ ʦʮʝʥʢʘ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʥʝʩʤʝʱʝʥʥʦʡ. ɽʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʩʧʨʘʚʣʝʥʥʦʝ 

ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ 
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2

2 1

( )

.
1

k

i i B
i

n x x

s s
n

 

ʆʮʝʥʢʘ ʥʝʢʦʪʦʨʦʛʦ ʧʨʠʟʥʘʢʘ ʥʘʟʳʚʘʝʪʩʷ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʥʝʩʤʝʱʝʥʥʦʡ, 

ʝʩʣʠ ʜʣʷ ʚʳʙʦʨʢʠ ʭ1, ʭ2, é, ʭʧ 

1 2 ...
lim ,n

n

x x x
X

n
 

ʛʜʝ ʍ ï ʠʩʪʠʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʚʝʣʠʯʠʥʳ. 

 

ʉʧʦʩʦʙʳ ʧʦʩʪʨʦʝʥʠʷ ʦʮʝʥʦʢ 

 

1. ʄʝʪʦʜ ʥʘʠʙʦʣʴʰʝʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ 

 

ʇʫʩʪʴ ʍ ï ʜʠʩʢʨʝʪʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧ ʠʩʧʳʪʘʥʠʡ 

ʧʨʠʥʷʣʘ ʟʥʘʯʝʥʠʷ ʭ1, ʭ2, é, ʭʧ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘʤ ʠʟʚʝʩʪʝʥ ʟʘʢʦʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʚʝʣʠʯʠʥʳ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʘʨʘʤʝʪʨʦʤ , ʥʦ ʥʝʠʟʚʝʩʪʥʦ 

ʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʅʘʡʜʝʤ ʝʛʦ ʪʦʯʝʯʥʫʶ ʦʮʝʥʢʫ. 

ʇʫʩʪʴ ʨ(ʭi, ) ï ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʷ ʚʝʣʠʯʠʥʘ ʍ 

ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ ʭi. ʅʘʟʦʚʝʤ ʬʫʥʢʮʠʝʡ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʜʠʩʢʨʝʪʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʬʫʥʢʮʠʶ ʘʨʛʫʤʝʥʪʘ , ʦʧʨʝʜʝʣʷʝʤʫʶ ʧʦ ʬʦʨʤʫʣʝ: 

L (ʭ1, ʭ2, é, ʭʧ; ) = p(x1, )p(x2, )ép(xn, ). 

ʊʦʛʜʘ ʚ ʢʘʯʝʩʪʚʝ ʪʦʯʝʯʥʦʡ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʘ  ʧʨʠʥʠʤʘʶʪ ʪʘʢʦʝ ʝʛʦ 

ʟʥʘʯʝʥʠʝ 

* = (ʭ1, ʭ2, é, ʭʧ), 

ʧʨʠ ʢʦʪʦʨʦʤ ʬʫʥʢʮʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ. ʆʮʝʥʢʫ * 

ʥʘʟʳʚʘʶʪ ʦʮʝʥʢʦʡ ʥʘʠʙʦʣʴʰʝʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ. 

ʇʦʩʢʦʣʴʢʫ ʬʫʥʢʮʠʠ L ʠ lnL ʜʦʩʪʠʛʘʶʪ ʤʘʢʩʠʤʫʤʘ ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ 

ʟʥʘʯʝʥʠʠ , ʫʜʦʙʥʝʝ ʠʩʢʘʪʴ ʤʘʢʩʠʤʫʤ ln L ï ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 

ʧʨʘʚʜʦʧʦʜʦʙʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ: 

1) ʥʘʡʪʠ ʧʨʦʠʟʚʦʜʥʫʶ 
ln

;
d L

d
 

2) ʧʨʠʨʘʚʥʷʪʴ ʝʝ ʥʫʣʶ (ʧʦʣʫʯʠʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʫʨʘʚʥʝʥʠʝ 

ʧʨʘʚʜʦʧʦʜʦʙʠʷ) ʠ ʥʘʡʪʠ ʢʨʠʪʠʯʝʩʢʫʶ ʪʦʯʢʫ; 

3) ʥʘʡʪʠ ʚʪʦʨʫʶ ʧʨʦʠʟʚʦʜʥʫʶ 
2

2

ln
;

d L

d
 ʝʩʣʠ ʦʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘ ʚ 

ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʝ, ʪʦ ʵʪʦ ï ʪʦʯʢʘ ʤʘʢʩʠʤʫʤʘ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʤʝʪʦʜʘ ʥʘʠʙʦʣʴʰʝʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ: ʧʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ 

ʩʦʩʪʦʷʪʝʣʴʥʳ (ʭʦʪʷ ʤʦʛʫʪ ʙʳʪʴ ʩʤʝʱʝʥʥʳʤʠ), ʨʘʩʧʨʝʜʝʣʝʥʳ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ 

ʥʦʨʤʘʣʴʥʦ ʧʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʧ ʠ ʠʤʝʶʪ ʥʘʠʤʝʥʴʰʫʶ ʜʠʩʧʝʨʩʠʶ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʳʤʠ ʦʮʝʥʢʘʤʠ; ʝʩʣʠ ʜʣʷ 

ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ  ʩʫʱʝʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ *, ʪʦ ʫʨʘʚʥʝʥʠʝ 

ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ *; ʤʝʪʦʜ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ 
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ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʳʝ ʚʳʙʦʨʢʠ ʠ ʧʦʵʪʦʤʫ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʝʥ ʚ ʩʣʫʯʘʝ ʤʘʣʳʭ 

ʚʳʙʦʨʦʢ. 

ʅʝʜʦʩʪʘʪʦʢ ʤʝʪʦʜʘ ʥʘʠʙʦʣʴʰʝʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ: ʩʣʦʞʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ. 

 

ɼʣʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʩ ʠʟʚʝʩʪʥʳʤ ʚʠʜʦʤ ʧʣʦʪʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ f(x) ʠ ʥʝʠʟʚʝʩʪʥʳʤ ʧʘʨʘʤʝʪʨʦʤ  ʬʫʥʢʮʠʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ 

ʠʤʝʝʪ ʚʠʜ: 

L (ʭ1, ʭ2, é, ʭʧ; ) = f(x1, )f(x2, )éf(xn, ). 

ʆʮʝʥʢʘ ʥʘʠʙʦʣʴʰʝʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʦʚʦʜʠʪʩʷ ʪʘʢ 

ʞʝ, ʢʘʢ ʜʣʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

 

2. ʄʝʪʦʜ ʤʦʤʝʥʪʦʚ 

 

ʄʝʪʦʜ ʤʦʤʝʥʪʦʚ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʥʘʯʘʣʴʥʳʝ ʠ ʮʝʥʪʨʘʣʴʥʳʝ 

ʵʤʧʠʨʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʩʦʩʪʦʷʪʝʣʴʥʳʤʠ ʦʮʝʥʢʘʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʘʯʘʣʴʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʦʤʝʥʪʦʚ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ 

ʧʨʠʨʘʚʥʷʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʦʤʝʥʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʵʤʧʠʨʠʯʝʩʢʠʤ 

ʤʦʤʝʥʪʘʤ ʪʦʛʦ ʞʝ ʧʦʨʷʜʢʘ. 

ɽʩʣʠ ʟʘʜʘʥ ʚʠʜ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ f(x, ), ʦʧʨʝʜʝʣʷʝʤʦʡ ʦʜʥʠʤ 

ʥʝʠʟʚʝʩʪʥʳʤ ʧʘʨʘʤʝʪʨʦʤ , ʪʦ ʜʣʷ ʦʮʝʥʢʠ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ 

ʦʜʥʦ ʫʨʘʚʥʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʧʨʠʨʘʚʥʷʪʴ ʥʘʯʘʣʴʥʳʝ ʤʦʤʝʥʪʳ ʧʝʨʚʦʛʦ 

ʧʦʨʷʜʢʘ: 

( ) ( ; ) ( ),Bx M X xf x dx  

ʧʦʣʫʯʠʚ ʪʝʤ ʩʘʤʳʤ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ . ɽʛʦ ʨʝʰʝʥʠʝ * ʙʫʜʝʪ 

ʪʦʯʝʯʥʦʡ ʦʮʝʥʢʦʡ ʧʘʨʘʤʝʪʨʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʦʪ ʚʳʙʦʨʦʯʥʦʛʦ 

ʩʨʝʜʥʝʛʦ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʦʪ ʚʘʨʠʘʥʪ ʚʳʙʦʨʢʠ: 

 =  (ʭ1, ʭ2, é, ʭʧ). 

ɽʩʣʠ ʠʟʚʝʩʪʥʳʡ ʚʠʜ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ f(x, 1, 2 ) ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʚʫʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 1 ʠ 2, ʪʦ ʪʨʝʙʫʝʪʩʷ ʩʦʩʪʘʚʠʪʴ ʜʚʘ 

ʫʨʘʚʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ  

1 = ʄ1,  2 = ʪ2. 

ʆʪʩʶʜʘ  

( )

( )
Ȯ

B

ȸ Ɂ ɡ

D X D
 

ʩʠʩʪʝʤʘ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ ʩ ʜʚʫʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ Ū1 ʠ Ū2. ɽʝ ʨʝʰʝʥʠʷʤʠ ʙʫʜʫʪ 

ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ 1* ʠ 2* - ʬʫʥʢʮʠʠ ʚʘʨʠʘʥʪ ʚʳʙʦʨʢʠ: 

1 = 1 (ʭ1, ʭ2, é, ʭʧ), 

2 = 2(ʭ1, ʭ2, é, ʭʧ). 
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3. ʄʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ 

 

ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʦʮʝʥʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥ ʫ ʠ ʭ, ʧʨʠʯʝʤ ʠʟʚʝʩʪʝʥ ʚʠʜ 

ʩʚʷʟʳʚʘʶʱʝʡ ʠʭ ʬʫʥʢʮʠʠ, ʥʦ ʥʝʠʟʚʝʩʪʥʳ ʟʥʘʯʝʥʠʷ ʚʭʦʜʷʱʠʭ ʚ ʥʝʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʠʭ ʚʝʣʠʯʠʥʳ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ ʠʤʝʶʱʝʡʩʷ ʚʳʙʦʨʢʝ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʬʫʥʢʮʠʷ ʫ = (ʭ) 

ʚʳʙʠʨʘʝʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

ʫ1, ʫ2,é, ʫʧ ʦʪ (ʭi) ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ: 

2

1

( ( )) min.
n

i i
i

y x  

ʇʨʠ ʵʪʦʤ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʩʪʘʮʠʦʥʘʨʥʫʶ ʪʦʯʢʫ ʬʫʥʢʮʠʠ (x; a, b, cé), ʪʦ 

ʝʩʪʴ ʨʝʰʠʪʴ ʩʠʩʪʝʤʫ: 

1

1

1

( ( ; , , ...)) 0

( ( ; , , ...)) 0

( ( ; , , ...)) 0

........................................

n

i i
i i

n

i i
i i

n

i i
i i

y x a b c
a

y x a b c
b

y x a b c
c

 

(ʨʝʰʝʥʠʝ, ʢʦʥʝʯʥʦ, ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʟʚʝʩʪʝʥ ʢʦʥʢʨʝʪʥʳʡ 

ʚʠʜ ʬʫʥʢʮʠʠ ). 

ʈʘʩʩʤʦʪʨʠʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʦʜʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ 

ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʘ ʠ b ʚ ʬʫʥʢʮʠʠ y = ax + b, ʥʘʡʜʝʤ 

; 1.i
i i

x
Ɍ b

 

ʊʦʛʜʘ  

1

1

( ( )) 0

.

( ( )) 0

n

i i i
i

n

i i
i

y ax b x

y ax b

 

ʆʪʩʶʜʘ  

2

1 1 1

1 1

0

.

0

n n n

i i i i
i i i

n n

i i
i i

x y a x b x

y a x bn

 

ʈʘʟʜʝʣʠʚ ʦʙʘ ʧʦʣʫʯʝʥʥʳʭ ʫʨʘʚʥʝʥʠʷ ʥʘ ʧ ʠ ʚʩʧʦʤʥʠʚ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʦʤʝʥʪʦʚ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʘ ʠ b ʚ ʚʠʜʝ: 
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( ) ( )
, .

( ) ( )

xy B xy B

B B

x B x B

K K
a b y x

D D
. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʚʷʟʴ ʤʝʞʜʫ ʭ ʠ ʫ ʤʦʞʥʦ ʟʘʜʘʪʴ ʚ ʚʠʜʝ: 

( )
( ).

( )

xy B

B B

x B

K
y y x x

D
 

 

4. ɹʘʡʝʩʦʚʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʦʣʫʯʝʥʠʶ ʦʮʝʥʦʢ 

 

ʇʫʩʪʴ (Y, X) ï ʩʣʫʯʘʡʥʳʡ ʚʝʢʪʦʨ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʠʟʚʝʩʪʥʘ ʧʣʦʪʥʦʩʪʴ ʨ(ʫ|x) 

ʫʩʣʦʚʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Y ʧʨʠ ʢʘʞʜʦʤ ʟʥʘʯʝʥʠʠ ʍ = ʭ. ɽʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʣʫʯʝʥʳ ʣʠʰʴ ʟʥʘʯʝʥʠʷ Y, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʍ 

ʥʝʠʟʚʝʩʪʥʳ, ʪʦ ʜʣʷ ʦʮʝʥʢʠ ʥʝʢʦʪʦʨʦʡ ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʠ (ʭ) ʚ ʢʘʯʝʩʪʚʝ ʝʝ 

ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʢʘʪʴ ʫʩʣʦʚʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ ʄ ( (ʭ)|Y), ʚʳʯʠʩʣʷʝʤʦʝ ʧʦ ʬʦʨʤʫʣʝ: 

( ) ( | ) ( ) ( )
( ) ,

( )

x p Y x p x d x
Y

q Y
 

ʛʜʝ  

( ) ( | ) ( ) ( ),q y p y x p x d x  

ʨ(ʭ) ï ʧʣʦʪʥʦʩʪʴ ʙʝʟʫʩʣʦʚʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʍ, q(y) ï ʧʣʦʪʥʦʩʪʴ 

ʙʝʟʫʩʣʦʚʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Y. ɿʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʪʦʣʴʢʦ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʠʟʚʝʩʪʥʘ ʨ(ʭ). ʀʥʦʛʜʘ, ʦʜʥʘʢʦ, ʫʜʘʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʩʦʩʪʦʷʪʝʣʴʥʫʶ 

ʦʮʝʥʢʫ ʜʣʷ q(y), ʟʘʚʠʩʷʱʫʶ ʪʦʣʴʢʦ ʦʪ ʧʦʣʫʯʝʥʥʳʭ ʚ ʚʳʙʦʨʢʝ ʟʥʘʯʝʥʠʡ Y.  

 

ʀʥʪʝʨʚʘʣʴʥʦʝ ʦʮʝʥʠʚʘʥʠʝ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

 

ʇʨʠ ʚʳʙʦʨʢʝ ʤʘʣʦʛʦ ʦʙʲʝʤʘ ʪʦʯʝʯʥʘʷ ʦʮʝʥʢʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ 

ʦʪ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʨʫʙʳʤ ʦʰʠʙʢʘʤ. ʇʦʵʪʦʤʫ ʚ 

ʪʘʢʦʤ ʩʣʫʯʘʝ ʣʫʯʰʝ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʪʝʨʚʘʣʴʥʳʤʠ ʦʮʝʥʢʘʤʠ, ʪʦ ʝʩʪʴ 

ʫʢʘʟʳʚʘʪʴ ʠʥʪʝʨʚʘʣ, ʚ ʢʦʪʦʨʳʡ ʩ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʦʧʘʜʘʝʪ ʠʩʪʠʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʈʘʟʫʤʝʝʪʩʷ, ʯʝʤ ʤʝʥʴʰʝ ʜʣʠʥʘ ʵʪʦʛʦ 

ʠʥʪʝʨʚʘʣʘ, ʪʝʤ ʪʦʯʥʝʝ ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʘ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʜʣʷ ʦʮʝʥʢʠ * 

ʥʝʢʦʪʦʨʦʛʦ ʧʘʨʘʤʝʪʨʘ  ʩʧʨʘʚʝʜʣʠʚʦ ʥʝʨʘʚʝʥʩʪʚʦ | * - Ū | < , ʯʠʩʣʦ  > 0 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʦʯʥʦʩʪʴ ʦʮʝʥʢʠ ( ʯʝʤ ʤʝʥʴʰʝ , ʪʝʤ ʪʦʯʥʝʝ ʦʮʝʥʢʘ). ʅʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʪʦʣʴʢʦ ʦ ʪʦʤ, ʯʪʦ ʵʪʦ 

ʥʝʨʘʚʝʥʩʪʚʦ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʥʝʢʦʪʦʨʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. 

ʅʘʜʝʞʥʦʩʪʴʶ (ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ) ʦʮʝʥʢʠ * ʧʘʨʘʤʝʪʨʘ Ū 

ʥʘʟʳʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ  ʪʦʛʦ, ʯʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ  

| * -  | < . 

ɽʩʣʠ ʟʘʤʝʥʠʪʴ ʵʪʦ ʥʝʨʘʚʝʥʩʪʚʦ ʜʚʦʡʥʳʤ ʥʝʨʘʚʝʥʩʪʚʦʤ  

ï  < * -  < , 

ʪʦ ʧʦʣʫʯʠʤ: 
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p ( * -  <  < * +  ) = . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɔ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ Ū ʧʦʧʘʜʘʝʪ ʚ ʠʥʪʝʨʚʘʣ ( * - , 

* + ). 

ɼʦʚʝʨʠʪʝʣʴʥʳʤ ʥʘʟʳʚʘʝʪʩʷ ʠʥʪʝʨʚʘʣ, ʚ ʢʦʪʦʨʳʡ ʧʦʧʘʜʘʝʪ ʥʝʠʟʚʝʩʪʥʳʡ 

ʧʘʨʘʤʝʪʨ ʩ ʟʘʜʘʥʥʦʡ ʥʘʜʝʞʥʦʩʪʴʶ . 

 

ʇʦʩʪʨʦʝʥʠʝ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ 
 

1. ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ʠʟʚʝʩʪʥʦʡ ʜʠʩʧʝʨʩʠʠ. 

ʇʫʩʪʴ ʠʩʩʣʝʜʫʝʤʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ 

ʟʘʢʦʥʫ ʩ ʠʟʚʝʩʪʥʳʤ ʩʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ , ʠ ʪʨʝʙʫʝʪʩʷ ʧʦ ʟʥʘʯʝʥʠʶ 

ʚʳʙʦʨʦʯʥʦʛʦ ʩʨʝʜʥʝʛʦ Ȯɡ ʦʮʝʥʠʪʴ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʘ. ɹʫʜʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ Ȯɡ ʢʘʢ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ,Ɂ  ʘ 

ʟʥʘʯʝʥʠʷ ʚʘʨʠʘʥʪ ʚʳʙʦʨʢʠ ʭ1, ʭ2,é, ʭʧ ʢʘʢ ʦʜʠʥʘʢʦʚʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ 

ʥʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ ʍ1, ʍ2,é, ʍʧ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʘ ʠ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ .  ʇʨʠ 

ʵʪʦʤ  

, ( )M Ɂ a Ɂ
ɛ

 

(ʠʩʧʦʣʴʟʫʝʤ ʩʚʦʡʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʠ ʜʠʩʧʝʨʩʠʠ ʩʫʤʤʳ 

ʥʝʟʘʚʠʩʠʤʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ). ʆʮʝʥʠʤ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʥʝʨʘʚʝʥʩʪʚʘ  

| | .X a  

ʇʨʠʤʝʥʠʤ ʬʦʨʤʫʣʫ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ: 

| | 2 .p X a  

ʊʦʛʜʘ , ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ  

( ) ,Ɂ
ɛ

 

| | 2 2 ( ),

.

n
p X a t

n
ɏɐɑ t

 

ʆʪʩʶʜʘ ,
t

n
 ʠ ʧʨʝʜʳʜʫʱʝʝ ʨʘʚʝʥʩʪʚʦ ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʪʘʢ: 

2 ( ) .B B

t t
p x a x t

n n
 

ʀʪʘʢ, ʟʥʘʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʘ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ (ʥʘʜʝʞʥʦʩʪʴʶ)  

ʧʦʧʘʜʘʝʪ ʚ ʠʥʪʝʨʚʘʣ  
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; ,B B

t t
x x

n n
 

ʛʜʝ ʟʥʘʯʝʥʠʝ t ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʪʘʙʣʠʮ ʜʣʷ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ ʪʘʢ, ʯʪʦʙʳ 

ʚʳʧʦʣʥʷʣʦʩʴ ʨʘʚʝʥʩʪʚʦ 2ʌ(t) = . 

 

ʇʨʠʤʝʨ 1.  

ʅʘʡʜʝʤ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʥʦʨʤʘʣʴʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʝʩʣʠ ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʧ = 49, 2,8,Bx  

= 1,4, ʘ ʜʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ  = 0,9. 

ʆʧʨʝʜʝʣʠʤ t, ʧʨʠ ʢʦʪʦʨʦʤ ʌ(t) = 0,9:2 = 0,45: t = 1,645. ʊʦʛʜʘ 

 

ʠʣʠ 2,471 < a < 3,129. ʅʘʡʜʝʥ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ, ʚ ʢʦʪʦʨʳʡ ʧʦʧʘʜʘʝʪ ʘ 

ʩ ʥʘʜʝʞʥʦʩʪʴʶ 0,9. 

 

2. ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʦʮʝʥʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ʥʝʠʟʚʝʩʪʥʦʡ ʜʠʩʧʝʨʩʠʠ. 

ɽʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʍ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ 

ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ ʥʝʠʟʚʝʩʪʥʳʤ ʩʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ, 

ʪʦ ʜʣʷ ʧʦʠʩʢʘ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʣʷ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ 

ʧʦʩʪʨʦʠʤ ʥʦʚʫʶ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ 

 

ʛʜʝ  ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ, s ï ʠʩʧʨʘʚʣʝʥʥʘʷ ʜʠʩʧʝʨʩʠʷ, ʧ ï ʦʙʲʝʤ 

ʚr ʙʦʨʢʠ. ʕʪʘ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʡ ʙʫʜʝʤ 

ʦʙʦʟʥʘʯʘʪʴ t, ʠʤʝʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʉʪʴʶʜʝʥʪʘ ʩ k = n ï 1 ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ. 

ʇʦʩʢʦʣʴʢʫ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉʪʴʶʜʝʥʪʘ  

 

ʛʜʝ  

 

ʷʚʥʳʤ ʦʙʨʘʟʦʤ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʘ ʠ , ʤʦʞʥʦ ʟʘʜʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʝʝ ʧʦʧʘʜʘʥʠʷ ʚ 

ʥʝʢʦʪʦʨʳʡ ʠʥʪʝʨʚʘʣ (- t  , t  ), ʫʯʠʪʳʚʘʷ ʯʝʪʥʦʩʪʴ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  


