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ɺɺɽɼɽʅʀɽ 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʕɺʄ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʤʦʱʥʦʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʫʩʧʝʭʠ ʚ ʨʝʰʝʥʠʠ ʪʘʢʠʭ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ, ʢʘʢ ʘʪʦʤʥʳʝ, ʢʦʩʤʠʯʝʩʢʠʝ, ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʝ ʥʝ ʙʳʣʠ ʙʳ ʚʦʟʤʦʞʥʳ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʕɺʄ ʠ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦ-

ʜʦʚ. ʇʦ ʦʮʝʥʢʘʤ ʫʯʝʥʳʭ ʵʬʬʝʢʪ, ʜʦʩʪʠʛʘʝʤʳʡ ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʩʦʩʪʘʚʣʷʝʪ 40% ʦʙʱʝʛʦ ʵʬʬʝʢʪʘ, ʜʦʩʪʠʛʘʝʤʦʛʦ ʟʘ ʩʯʝʪ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʕɺʄ [1].  

ʏʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ï ʵʪʦ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʠ ʧʦʤʦʱʠ ʘʣʛʦʨʠʪ-

ʤʦʚ, ʠʤʝʶʱʠʭ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ, ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʝ ʟʘʜʘʯʠ (ʟʘʜʘʥʥʳʝ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʚʠʜʝ). 

ʇʨʦʚʝʜʝʥʠʝ ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʪʨʝʙʫʝʪʩʷ ʚʦ ʤʥʦʛʠʭ 

ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʤ ʵʪʠʭ ʨʘʩʯʝʪʦʚ ʪʘʢʦʚ, ʯʪʦ ʚʨʫʯ-

ʥʫʶ ʟʘ ʨʘʟʫʤʥʦʝ ʚʨʝʤʷ ʠʭ ʚʳʧʦʣʥʠʪʴ ʥʝʚʦʟʤʦʞʥʦ. ʇʨʠʤʝʨʳ ï ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʥʘʛʨʫʟʢʠ ʤʝʞʜʫ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʦʙʲʝʢʪʘʤʠ (ʦʥʦ 

ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʦʪʨʝʙʣʷʝʤʦʡ 

ʤʦʱʥʦʩʪʠ), ʚʳʯʠʩʣʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣ, ʨʘʩʯʝʪ ʜʚʠʞʝʥʠʡ ʟʝʤ-

ʥʦʡ ʢʦʨʳ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ (ʘ ʵʪʦ ʟʘʜʘʯʠ ʥʝʬʪʷʥʦʡ, ʛʘʟʦʚʦʡ ʠ 

ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ) ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɼʣʷ ʵʪʦʛʦ ʠ ʚʥʝʜʨʷʶʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʴ ʠ ʥʘʫʢʫ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʠ ʧʠʰʫʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʘ-

ʢʝʪʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʦʚ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʞʝ ʕɺʄ ʩʪʘʚʠʪ, 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʦʚʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʥʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʨʘʥʝʝ ï 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ Internet-ʪʨʘʬʠʢʘ, ʦʙʩʯʝʪ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʚ ʛʨʘʬʠʯʝʩʢʠʭ 

ʨʝʜʘʢʪʦʨʘʭ ʠ ʠʛʨʘʭ ʠ ʪ. ʧ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʥʠʝ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʥʞʝʥʝʨʫ, ʦʙ-

ʣʘʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʘ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʳʯʠʩ-

ʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʤ ʧʦʩʦʙʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʧʨʠʤʝʨʘʭ ʠ ʟʘʜʘʯʘʭ ʦʩʥʦʚʥʳʝ 

ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʤʘʪʝʤʘʪʠʢʠ: ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʩ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʣʠʥʝʡ-

ʥʦʡ ʘʣʛʝʙʨʳ (ʨʝʰʝʥʠʝ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ), ʧʨʠ-

ʙʣʠʞʝʥʠʝ ʬʫʥʢʮʠʡ, ʯʠʩʣʝʥʥʦʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ 

ʬʫʥʢʮʠʡ, ʤʠʥʠʤʠʟʘʮʠʷ ʬʫʥʢʮʠʠ ʦʜʥʦʡ ʧʝʨʝʤʩʝʥʥʦʡ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʬʫʥʢ-

ʮʠʠ ʤʥʦʛʠʭ ʧʝʨʝʤʝʥʥʳʭ. ɺ ʢʘʞʜʦʤ ʨʘʟʜʝʣʝ ʧʨʠʚʦʜʷʪʩʷ ʢʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʠʟ 

ʪʝʦʨʠʠ [2], ʦʧʠʩʳʚʘʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʚʳʯʠʩʣʝʥʠʡ ʠ ʨʘʟʙʠʨʘʶʪʩʷ ʧʨʠʤʝʨʳ ʧʦ 

ʢʘʞʜʦʤʫ ʠʟ ʦʧʠʩʳʚʘʝʤʳʭ ʘʣʛʦʨʠʪʤʦʚ. ɺ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʨʘʟʜʝʣʘ ʧʨʠʚʦʜʷʪʩʷ 

ʟʘʜʘʯʠ ʠ ʧʨʠʤʝʨʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʟʘʜʘʥʠʷ ʥʘ ʧʨʘʢ-

ʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ. ɺ ʧʨʠʣʦʞʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥ r  ʧʨʠʤʝʨ rʦʪʯʝʪʦʚ ʧʦ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʠ ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ.  

 

 



 6  

ɻʃɸɺɸ 1. ʈɽʐɽʅʀɽ ʋʈɸɺʅɽʅʀʁ ʉ ʆɼʅʆʁ 

ʇɽʈɽʄɽʅʅʆʁ 
 

1.1 ʆʪʜʝʣʝʥʠʝ ʢʦʨʥʝʡ 

 
ʈʝʰʝʥʠʝ ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʜʥʫ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝʣʠʥʝʡʥʦʝ ʫʨʘʚʥʝʥʠʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 

() 0,f x =         (1.1) 

ʛʜʝ ()f x  ʦʧʨʝʜʝʣʝʥʘ ʠ ʥʝʧʨʝʨʳʚʥʘ ʥʘ [ , ]a b . ɺʩʷʢʦʝ ʯʠʩʣʦ [ , ]a bxÍ , ʦʙ-

ʨʘʱʘʶʱʝʝ ʬʫʥʢʮʠʶ ()f x  ʚ ʥʫʣʴ, ʪ. ʝ. () 0f x =, ʥʘʟʳʚʘʝʪʩʷ ʢʦʨʥʝʤ ʫʨʘʚ-

ʥʝʥʠʷ (1.1). ʏʠʩʣʦ x ʥʘʟʳʚʘʝʪʩʷ ʢʦʨʥʝʤ  k -ʦʡ ʢʨʘʪʥʦʩʪʠ, ʝʩʣʠ ʧʨʠ x=x 

ʚʤʝʩʪʝ ʩ ʬʫʥʢʮʠʝʡ ()f x  ʦʙʨʘʱʘʶʪʩʷ ʚ ʥʦʣʴ ʝʸ ʧʨʦʠʟʚʦʜʥʳʝ ʜʦ (k ï 1) ʧʦ-

ʨʷʜʢʘ ʚʢʣʶʯʠʪʝʣʴʥʦ 

() () ( )()1
... 0.

k
f f x f

-¡x = = = x = 

ʆʜʥʦʢʨʘʪʥʳʡ ʢʦʨʝʥʴ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʩʪʳʤ. 

ʇʝʨʚʳʡ ʵʪʘʧ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (1.1) ʩʦʩʪʦʠʪ ʚ ʦʪʜʝʣʝʥʠʠ 

ʢʦʨʥʝʡ, ʪ. ʝ. ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʪʝʩʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʣʴʢʦ ʦʜʠʥ 

ʢʦʨʝʥʴ. ʌʘʢʪʠʯʝʩʢʠ ʵʪʦʪ ʵʪʘʧ ʩʦʩʪʦʠʪ ʚ ʥʘʭʦʞʜʝʥʠʠ ʛʨʫʙʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʨʥʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʛʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʦʪʜʝʣʝʥʠʷ ʢʦʨʥʷ. ɼʣʷ ʵʪʦʛʦ ʩʪʨʦʠʪʩʷ ʛʨʘʬʠʢ 

ʬʫʥʢʮʠʠ ()f x . ʊʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʦʩʴʶ ʘʙʩʮʠʩʩ ʠ ʝʩʪʴ ʠʩʢʦʤʳʡ ʢʦʨʝʥʴ. 

ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʯʘʩʪʦ ʫʜʘʸʪʩʷ ʫʧʨʦʩʪʠʪʴ, ʝʩʣʠ ʫʨʘʚʥʝʥʠʝ (1.1) ʫʜʘʸʪʩʷ 

ʟʘʤʝʥʠʪʴ ʨʘʚʥʦʩʠʣʴʥʳʤ ʝʤʫ ʫʨʘʚʥʝʥʠʝʤ () ()1 2f x f x=  (ʨʠʩ. 1.1). 

 
 

 

ʈʠʩ. 1.1 ï ɻʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ 
( ) ln sinf x x x= -  

 

1 2 3 4 5 6 

1 

ï1 

)ln()(2 xxf =

)sin()(1 xxf =
ˊ

2

3ɝ ˊˊ
2

1

 
 

ʇʨʠʤʝʨ 1.1. ( ) ln sin ;f x x x= -   1 2( ) ln ; ( ) sin( ).f x x f x x= =  

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʨʠʙʣʠʞʸʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʨʥʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʕɺʄ ʧʦʩʪʫʧʘʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɿʘʜʘʶʪ ʩʝʪʢʫ 
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1 2{ }: ...i nx a x x x b= < < < = ʠ ʚʳʯʠʩʣʷʶʪ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ()i if x f=

. 

ɽʩʣʠ ʜʣʷ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʪʦʯʝʢ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ 

() ( )1 0i if x f x+Ö <, 

ʪʦ ʚ ʠʥʪʝʨʚʘʣʝ [ ]1,i ix x+  ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ ʢʦʨʝʥʴ 

[ ]1,m i ix x+x Í . ɼʘʣʝʝ, ʝʩʣʠ ʧʦʣʦʞʠʪʴ ( )11 2m i ix x+x = + , ʪʦ ʪʦʯʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʥʷ mx  ʨʘʚʥʘ  

( )11 2 .m i ix x+D = -  

ɼʘʣʝʝ ʥʘʜʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʥʘ ʠʥʪʝʨʚʘʣʝ [ ]1,i ix x+  ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ 

ʦʜʠʥ ʢʦʨʝʥʴ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʫʪʦʯʥʷʶʪ ʟʥʘʯʝʥʠʝ ʥʘʡʜʝʥʥʦʛʦ ʢʦʨʥʷ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

 

1.2 ʀʥʪʝʨʚʘʣʴʥʳʝ ʤʝʪʦʜʳ ʧʦʠʩʢʘ ʢʦʨʥʝʡ 
 

1.2.1 ʄʝʪʦʜ ʧʝʨʝʙʦʨʘ 

 

ʇʫʩʪʴ ʥʘ ʠʥʪʝʨʚʘʣʝ [ ],a b  ʨʘʩʧʦʣʦʞʝʥ ʦʜʠʥ ʢʦʨʝʥʴ. ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ 

x ʩ ʪʦʯʥʦʩʪʴʶ e. ʈʘʟʦʙʴʸʤ [ ], ]a b  ʥʘ n  ʨʘʚʥʳʭ ʯʘʩʪʝʡ 

( ) ( ); , 0,..., ,ix a ih h b a n i n ãäå n b a= + = - = = - e 

ʠ ʚʳʯʠʩʣʠʤ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ()i if f x= . ɿʜʝʩʴ h  ï ʰʘʛ ʩʝʪʢʠ. 

ɽʩʣʠ ʜʣʷ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʪʦʯʝʢ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ 1 0i if f +Ö <, 

ʪʦ ʧʦʣʘʛʘʶʪ ( )11 2 i ix x+x= + . ʇʦʛʨʝʰʥʦʩʪʴ ʩʦʩʪʘʚʠʪ 2 2hD= =e.  

 

1.2.2 ʄʝʪʦʜ ʜʠʭʦʪʦʤʠʠ (ʤʝʪʦʜ ʧʦʣʦʚʠʥʥʦʛʦ ʜʝʣʝʥʠʷ) 

 

ʇʫʩʪʴ ʥʘ [ ],a b  ()f x  ʠʤʝʝʪʩʷ ʦʜʠʥ ʢʦʨʝʥʴ x. ɿʘʜʘʜʠʤ ʪʦʯʥʦʩʪʴ e. 

ɺʳʯʠʩʣʷʝʤ ʩʨʝʜʥʶʶ ʪʦʯʢʫ ( )1 2c a b= +  ʠ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ()f c . 

ɽʩʣʠ ()f c ¢e, ʪʦ c  ï ʢʦʨʝʥʴ.  

ɽʩʣʠ ()f c ²e, ʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʜʚʘ ʩʣʫʯʘʷ: 

ʝʩʣʠ () () 0f a f cÖ <, ʪʦ b c=  ʠ ʧʦʚʪʦʨʷʝʤ ʧʨʦʮʝʩʩ ʜʝʣʝʥʠʷ, ʣʠʙʦ 

ʝʩʣʠ () () 0f c f bÖ <, ʪʦ a c=  ʠ ʧʦʚʪʦʨʷʝʤ ʧʨʦʮʝʩʩ ʜʝʣʝʥʠʷ. 

ʊʘʢ ʢʘʢ ʟʘ ʢʘʞʜʫʶ ʠʪʝʨʘʮʠʶ ʠʥʪʝʨʚʘʣ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʢʦʨʝʥʴ, ʫʤʝʥʴ-

ʰʘʝʪʩʷ ʚ ʜʚʘ ʨʘʟʘ, ʪʦ ʯʝʨʝʟ n  ʠʪʝʨʘʮʠʡ ʠʥʪʝʨʚʘʣ ʙʫʜʝʪ ʨʘʚʝʥ 
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( )
1

2
n n n

b a b a- = -, ʧʨʠ ʵʪʦʤ n na b¢x¢. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʨʥʷ x ʚʦʟʴʤʝʤ ( )
1

2
n nb a+ . ʊʦʛʜʘ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʢʦʨʥʷ ʙʫʜʝʪ ʨʘʚʥʘ ( )/ 2n nb a- . ɽʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ 

( )/ 2 ,n nb a- <e                                      (1.2) 

ʪʦ ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʠ ( )
1

2
n nb ax= + . 

ʄʝʪʦʜ ʜʠʭʦʪʦʤʠʠ ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʠʩ. 1.2. ʉʭʦʜʠʤʦʩʪʴ ʤʝʪʦʜʘ ʣʠʥʝʡ-

ʥʘʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ a = 0.5. 

 

ʇʨʠʤʝʨ 1.2. ʄʝʪʦʜʦʤ ʧʦʣʦʚʠʥʥʦʛʦ ʜʝʣʝʥʠʷ ʫʪʦʯʥʠʪʴ ʢʦʨʝʥʴ ʫʨʘʚʥʝ-

ʥʠʷ () 4 32 1 0f x x x x= + - - = ʜʦ 2 ʚʝʨʥʳʭ ʟʥʘʢʦʚ, ʣʝʞʘʱʠʡ ʥʘ ʦʪʨʝʟʢʝ 

[0,1]. 

ʈʝʰʝʥʠʝ: ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʤʝʝʤ 

() () () ()0 1; 1 1; 0 1 0;f f f f=- = Ö < 

0.5;c=  

( ) ( ) ()0.5 0.062 0.25 0.5 1 1.19; 0.5 1 0;f f f= + - - =- Ö < 

 
 

 

 
 

ʈʠʩ. 1.2. ɻʨʘʬʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʤʝʪʦʜʘ ʜʠʭʦʪʦʤʠʠ 
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ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʢʦʨʝʥʴ ʣʝʞʠʪ ʚ ʠʥʪʝʨʚʘʣʝ [ ]0.5,1, ʟʘʜʘʥʥʘʷ ʪʦʯʥʦʩʪʴ 

ʜʦ 2 ʚʝʨʥʳʭ ʟʥʘʢʦʚ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʛʨʝʰʥʦʩʪʴ ʢʦʨʥʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 

0.01 (ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ), ʪ. ʝ. 0.01e= .  

ʇʨʦʚʝʨʷʝʤ ʫʩʣʦʚʠʝ (2) ( )1 2 1 0.5 0.25D= - = >e, ʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʨʦʜʦʣʞʘʝʤ ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ ʢʦʨʥʷ: 0.75c= ;  

( ) ( ) ()0.75 0.316 0.844 0.75 1 0.59; 0.75 1 0;f f f= + - - =- Ö < 

( )1 2 1 0.75 0.125 ; 0.875;cD= - = >e = 

( )0.875 0.59 1.34 0.88 1 0.05;f = + - - = 

( ) ( )0.75 0.875 0;f fÖ < 

( )1 2 0.875 0.75 0.063 ; 0.812;cD= - = >e = 

( )0.812 0.435 1.071 0.812 1 0.306;f = + - - =- 

( ) ( ) ( )0.812 0.875 0; 1 2 0.875 0.812 0.031 ;f fÖ < D= - = >e 

0.8435 0.844;c= º  

( )0.844 0.507 1.202 0.844 1 0.135;f = + - - =- 

( ) ( ) ( )0.844 0.875 0; 1 2 0.875 0.844 0.016 ;f fÖ < D= - = >e 

0.859;c=  

( )0.859 0.544 1.268 0.859 1 0.047;f = + - - =- 

( ) ( ) ( )0.859 0.875 0; 1 2 0.875 0.859 0.008 .f fÖ < D= - = <e 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʥʷ ʤʦʞʥʦ ʧʨʠʥʷʪʴ:  

( )1 2 0.859 0.875 0.867 0.87.x= + = º 

 

1.2.3 ʄʝʪʦʜ ʭʦʨʜ 

 

ʄʝʪʦʜ ʭʦʨʜ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʤʝʪʦʜʦʤ ʧʦʠʩʢʘ ʢʦʨʥʷ. ʉʫʪʴ ʝʛʦ 

ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʥʘ ʨʠʩʫʥʢʘʭ 1.3 ʠ 1.4.  
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              () 0f x¡¡>                                        () 0f x¡¡<  

  

                    ʘ                                                    ʙ 

 
 

 

ʈʠʩ. 1.3 ï ɻʨʘʬʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʤʝʪʦʜʘ ʭʦʨʜ  

(ʢʦʥʝʮ b ʥʝʧʦʜʚʠʞʝʥ) 

 

ʇʫʩʪʴ ʥʘ ʠʥʪʝʨʚʘʣʝ [ ],a b  ʠʤʝʝʪʩʷ ʢʦʨʝʥʴ, ʪ. ʝ. ()() 0f a f b < .  

ʅʘʭʦʜʠʤ ʪʦʯʢʫ 1x  ʧʦ ʬʦʨʤʫʣʝ 
()

() ()
( )1

f a
x a b a

f b f a
= - -

-
. 

ɽʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ  

( )() 0; 1,2,...,nf x f b n< =     (1.3) 
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                      () 0f x¡¡<                                       () 0f x¡¡>  

 
                               ʘ                                                          ʙ 

 
 

  

 
ʈʠʩ. 1.4 ï ɻʨʘʬʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʤʝʪʦʜʘ ʭʦʨʜ 

(ʢʦʥʝʮ a ʥʝʧʦʜʚʠʞʝʥ) 

 

 

ʪʦ ʠʪʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʩʪʨʦʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

( )

() ( )
( )1

1 1

1

n
n n n

n

f x
x x b x

f b f x

-
- -

-

= - -
-

;   0x a= .          (1.4) 

ɿʜʝʩʴ b-ʥʝʧʦʜʚʠʞʥʳʡ ʢʦʥʝʮ (ʩʤ. ʨʠʩ. 1.5). ɽʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ  

( )() 0; 1,2,...,nf x f a n< =      (1.5) 

ʪʦ ʠʪʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʩʪʨʦʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

()

( ) ()
( )1

1

n n
n

f a
x a x a

f x f a
-

-

= - -
-

;   0x b= .              (1.6) 

ɿʜʝʩʴ a ï ʥʝʧʦʜʚʠʞʥʳʡ ʢʦʥʝʮ (ʩʤ. ʨʠʩ. 1.6). ʅʘ ʧʨʘʢʪʠʢʝ ʤʦʞʝʪ ʚʩʪʨʝ-

ʪʠʪʴʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʧʝʨʚʘʷ ʠʣʠ ʚʪʦʨʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ ʥʘ ʠʥʪʝʨ-

ʚʘʣʝ [ , ]a b  ʤʝʥʷʪʁ ʟʥʘʢ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦʧʝʨʝʤʝʥʥʦ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴʩʷ 

(1.3) ʠ (1.5). ʈʘʩʩʤʦʪʨʠʤ ʵʪʦʪ ʩʣʫʯʘʡ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. ʇʫʩʪʴ ʩʥʘʯʘʣʘ ʙʳʣʦ 

ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʠʝ (1.3). ʀʪʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʩʪʨʦʠʤ ʧʦ ʬʦʨʤʫʣʝ (1.4). 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʧʨʠ ʥʝʢʦʪʦʨʦʤ n p=  ʫʩʣʦʚʠʝ (1.3) ʥʝ ʚʳʧʦʣʥʝʥʦ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʝʭʦʜʠʤ ʢ ʬʦʨʤʫʣʝ (1.6), ʚ ʢʦʪʦʨʦʡ 1;pa x -= 0 px x= . ɼʘ-

ʣʝʝ, ʝʩʣʠ ʧʨʠ ʥʝʢʦʪʦʨʦʤ n m=  ʙʫʜʝʪ ʥʘʨʫʰʝʥʦ ʫʩʣʦʚʠʝ (1.5) (ʚ ʢʦʪʦʨʦʤ ʪʝ-

ʧʝʨʴ 1pa x -= ), ʪʦ ʧʝʨʝʭʦʜʠʤ ʦʧʷʪʴ ʢ ʬʦʨʤʫʣʝ (1.4), ʛʜʝ ʧʦʣʘʛʘʝʤ ;mb x=

0 1mx x -= .  
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ʋʩʣʦʚʠʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ 1n nx x -- <e, ʛʜʝ e ï ʟʘʜʘʥʥʘʷ ʪʦʯ-

ʥʦʩʪʴ. ɿʥʘʯʝʥʠʝ ʢʦʨʥʷ ʨʘʚʥʦ nxxº . 

ʉʭʦʜʠʤʦʩʪʴ ʤʝʪʦʜʘ ʭʦʨʜ ʣʠʥʝʡʥʘʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 
1

1

1
m

M
a= - , ʛʜʝ 

1 1min ( ) ; max ( )m f x M f x¡ ¡= = . 

 

ʇʨʠʤʝʨ 1.3. 

ʅʘʡʪʠ ʤʝʪʦʜʦʤ ʭʦʨʜ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʨʝʥʴ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0.002 

ʫʨʘʚʥʝʥʠʷ  

() 3 20.2 0.2 1.2f x x x x= - - - ʥʘ ʠʥʪʝʨʚʘʣʝ [ ]1,2 . 

ʈʝʰʝʥʠʝ. ɺʳʯʠʩʣʷʝʤ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ 

 () ()1 0.6 0, 2 5.6 0.f f=- < = >  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, [1,2].xÍ  

ɺʳʯʠʩʣʷʝʤ  

()

() ()
( )1

0.6 2
1 1.194.

5.6 ( 0.6)

f a
x a b a

f b f a

- Ö
= - - = - º

- - -
 

(1.194) 0.022.f =-   

ʊʘʢ ʢʘʢ (1.194) (2) 0,f fÖ < ʪʦ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʨʠʙʣʠʞʝʥʠʡ ʢʦʨʥʷ 

ʠʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ (1.4). 

( )2

0.022
1.194 2 1.194 1.197

5.6 ( 0.022)
x

-
= - - =

- -
. 

ʇʨʦʚʝʨʷʝʤ ʫʩʣʦʚʠʝ 1.197 1.194 0.003 .- = >e 

ʇʨʦʜʦʣʞʘʝʤ ʧʨʦʮʝʩʩ.  

(1.197) 0.011;f =-   

( )2

0.011
1.197 2 1.197 1.199

5.6 ( 0.011)
x

-
= - - =

- -
; 

1.199 1.197 0.002- = =e.  

ʇʨʦʮʝʩʩ ʤʦʞʥʦ ʟʘʢʦʥʯʠʪʴ. 

ʆʪʚʝʪ: 1.199x= . 

 

 

1.2.4 ʄʝʪʦʜ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ 

 
ʄʝʪʦʜ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ (ʩʤ. ʨʠʩ. 1.5), ʪʘʢ ʞʝ ʢʘʢ ʠ ʤʝʪʦʜ ʜʠʭʦʪʦʤʠʠ, 

ʦʪʥʦʩʠʪʩʷ ʢ ʠʥʪʝʨʚʘʣʴʥʳʤ ʤʝʪʦʜʘʤ (ʠʣʠ ʤʝʪʦʜʘʤ ʠʩʢʣʶʯʝʥʠʷ ʠʥʪʝʨʚʘʣʦʚ).  
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ʈʠʩ. 1.5 ï ɻʨʘʬʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʤʝʪʦʜʘ  

ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ 

 

ʊʦʯʢʠ ʜʝʣʝʥʠʷ ʠʥʪʝʨʚʘʣʘ ʚʳʙʠʨʘʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʳʧʦʣ-
ʥʷʣʦʩʴ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʠʥʪʝʨʚʘʣʘʤʠ: 

11 2

2 3 1 2

... k k

k k

+

+ +

D DD D
= = = = =g

D D D D
,  

ʛʜʝ 
5 1

1.618
2

+
g= º  ï ʟʦʣʦʪʦʝ ʩʝʯʝʥʠʝ. 

ʇʨʝʜʩʪʘʚʠʤ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʥʫʣʝʡ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ʚ ʬʦʨʤʝ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʠʪʝʨʘʮʠʡ.  

ɿʘʜʘʝʤ ʪʦʯʢʠ 1 1;a a b b= =.  

ʐʘʛ 1. ʆʧʨʝʜʝʣʷʝʤ ʢʦʦʨʜʠʥʘʪʳ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ:  

1
1 1 2 1

21
1 1 3 1 2 2

1
; 1;

1
; ( 1) .

d a a

c a a

D
= +D = + =g-

g g

D
= +D = + = g-

g g

 

ɺʳʯʠʩʣʷʝʤ ʪʦʯʢʫ 1 1 1

1
( )

2
x a b= + . 

ʐʘʛ 2. ɺʳʯʠʩʣʷʝʤ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ 1 1 1( ), ( ), ( ),f a f c f d  1( )f b  ʠ 

ʧʨʦʚʝʨʷʝʤ ʫʩʣʦʚʠʷ: 

ʘ) ʝʩʣʠ 1 1( ) ( ) 0f a f dÖ <, ʪʦ 2 1 2 1 2 2 2; ;a a b d b a= = D = -;  
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ʙ) ʝʩʣʠ 1 1( ) ( ) 0f c f bÖ <, ʪʦ 2 1 2 1 2 2 1; ;a c b b b a= = D = -;

2
2 2

2
2 2 2

;

.

d a

c a

D
= +

g

D
= +

g

 

 

2 2 2

1
( )

2
x a b= + . ɽʩʣʠ 2D <e, ʪʦ ʢʦʥʝʮ, ʠʥʘʯʝ ʥʘ ʐʘʛ 1. 

ʉʢʦʨʦʩʪʴ ʩʭʦʜʠʤʦʩʪʠ ʣʠʥʝʡʥʘʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 1a=g-. 

 

ʇʨʠʤʝʨ 1.4. ʅʘʡʪʠ ʥʫʣʴ ʬʫʥʢʮʠʠ 
1

( ) xf x e
x

= - ʥʘ ʠʥʪʝʨʚʘʣʝ 

[0,5;0,6] ʩ ʪʦʯʥʦʩʪʴʶ 0.03e=  ʤʝʪʦʜʦʤ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ. 

ʈʝʰʝʥʠʝ. ɺʳʯʠʩʣʷʝʤ ʠʥʪʝʨʚʘʣʳ 1 0,6 0,5 0,1D = - =. ɿʘʜʘʝʤ ʢʦʦʨʜʠ-

ʥʘʪʳ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ:  

1

1
1 1 2

1
1 1

1

0,5;

0,5382;
1,618

0,5618;
1,618

0,6.

a

c a

d a

b

=

D
= + =

D
= + =

=

 

ɺʳʯʠʩʣʷʝʤ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʘʭ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ 

1 1 1 1( ) 0.351; ( ) 0.145; ( ) 0,026; ( ) 0,155f a f c f d f b=- =- =- =. 

ʆʧʨʝʜʝʣʷʝʤ ʠʥʪʝʨʚʘʣ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ ʢʦʨʝʥʴ 

1 1( ) ( ) 0f c f bÖ <, ʧʦʵʪʦʤʫ 2 1 2 10,5382; 0,6;a c b b= = = = 

2 2 2 0,6 0,5382 0,0618.b aD = - = - =  

ʇʨʦʚʝʨʷʝʤ ʫʩʣʦʚʠʝ ʦʩʪʘʥʦʚʘ 2 0,0618D = >e, ʪ. ʝ. ʪʦʯʥʦʩʪʴ ʥʝ ʜʦ-

ʩʪʠʛʥʫʪʘ. ɺʳʯʠʩʣʷʝʤ ʪʦʯʢʠ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ  

2 2
2 2 2 22

0.5618; 0.5764c a d a
D D

= + = = + =
gg

. 

ɺʳʯʠʩʣʷʝʤ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʘʭ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ 

2 2 2 2( ) 0,145; ( ) 0.026; ( ) 0.045; ( ) 0,155f a f c f d f b=- =- = =. 

 
ʆʧʨʝʜʝʣʷʝʤ ʠʥʪʝʨʚʘʣ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ ʢʦʨʝʥʴ 
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2 2( ) ( ) 0f c f bÖ <, ʧʦʵʪʦʤʫ3 2 3 20,5618; 0.6;a c b b= = = = 

3 3 3 0,6 0,5618 0,0382.b aD = - = - =  

ʇʨʦʚʝʨʷʝʤ ʫʩʣʦʚʠʝ ʦʩʪʘʥʦʚʘ 3 0.0382D = >e. ʅʝ ʚʳʧʦʣʥʝʥʦ. 

ʇʨʦʜʦʣʞʘʝʤ ʚʳʯʠʩʣʝʥʠʷ.  

3 3
3 3 3 32

0,5764; 0.5854c a d a
D D

= + = = + =
gg

; 

3 3 3 3( ) 0,026; ( ) 0,045; ( ) 0,088; ( ) 0,155f a f c f d f b=- = = =  

 
ʆʧʨʝʜʝʣʷʝʤ ʠʥʪʝʨʚʘʣ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ ʢʦʨʝʥʴ 

3 3( ) ( ) 0f a f dÖ <, ʧʦʵʪʦʤʫ4 3 4 30,5618; 0,5854;a a b d= = = =  

4 4 4 0,5854 0,5618 0,0236.b aD = - = - =  

ʇʨʦʚʝʨʷʝʤ ʫʩʣʦʚʠʝ ʦʩʪʘʥʦʚʘ 4 0,0236D = <e. ʋʩʣʦʚʠʝ ʚʳʧʦʣʥʝʥʦ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʙʝʨʝʤ  

4 4( ) / 2 (0,5618 0,5854) / 2 0,574a bx= + = + =. 

 

1.3 ʀʪʝʨʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʦʠʩʢʘ ʢʦʨʥʝʡ 
 

1.3.1 ʄʝʪʦʜ ʅʴʶʪʦʥʘ 

 
ʀʪʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

( )

( )
1

1

1

; 1,2,...
n

n n

n

f x
x x n

f x

-
-

-

= - =
¡

,        (1.7) 

ʧʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ 0x  ʙʝʨʝʪʩʷ ʣʠʙʦ ʪʦʯʢʘ a, ʣʠʙʦ ʪʦʯʢʘ b. ɽʩʣʠ ʠʟʚʝʩʪʥʘ 

ʚʪʦʨʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ( ),f x¡¡ ʪʦ ʪʦʯʢʘ 0x  ʚʳʙʠʨʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝ-

ʜʫʶʱʠʤ ʫʩʣʦʚʠʝʤ: 

ʘ) ʝʩʣʠ () () 0f a f a¡¡> , ʪʦ 0 ;x a=  

ʙ) ʝʩʣʠ () () 0f b f b¡¡> , ʪʦ 0 .x b=  

ɽʩʣʠ ( )f x¡¡ ʥʝ ʠʟʚʝʩʪʥʘ, ʪʦ ʧʦʩʪʫʧʘʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɿʘʜʘʶʪ 

0x a=  ʠ ʧʨʦʚʦʜʷʪ ʚʳʯʠʩʣʝʥʠʷ 1x  ʧʦ ʬʦʨʤʫʣʝ (1.7). ɽʩʣʠ 1x  ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʫʩʣʦʚʠʶ  

ʩ) 1a x b¢ ¢,  

ʪʦ ʧʨʦʜʦʣʞʘʶʪ ʚʳʯʠʩʣʷʪʴ ʧʨʠʙʣʠʞʝʥʠʷ 2 3 4, , ,... nx x x x .  
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 ɽʩʣʠ ʫʩʣʦʚʠʝ (ʩ) ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ ʟʘʜʘʶʪ 0x b=  ʠ ʜʘʣʝʝ ʧʦ ʬʦʨ-

ʤʫʣʝ (1.7) ʧʨʦʚʦʜʷʪ ʚʳʯʠʩʣʝʥʠʷ , 1,2,...ix i=  ɺʳʯʠʩʣʝʥʠʷ ʟʘʢʘʥʯʠʚʘʶʪ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʚʫʭ ʫʩʣʦʚʠʡ 

1 1, ( )n n nx x f x-- <e <e, ʛʜʝ 1,e e ï ʟʘʜʘʥʥʳʝ ʯʠʩʣʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʨʥʷ ʙʝʨʫʪ nxx= . 

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʤʝʪʦʜʘ ʅʴʶʪʦʥʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.6 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʢʦʨʥʷ ʤʦʞʝʪ ʨʘʩʭʦ-

ʜʠʪʴʩʷ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʬʫʥʢʮʠʠ ( ) sinf x x=  ʥʘ ʠʥʪʝʨʚʘʣʝ [ / 6,11 /6]p p  

ʢʦʨʝʥʴ x=p (ʩʤ. ʨʠʩ. 1.7). ʆʜʥʘʢʦ ʘʣʛʦʨʠʪʤ ʤʝʪʦʜʘ ʅʴʶʪʦʥʘ ʜʣʷ ʵʪʦʡ 

ʬʫʥʢʮʠʠ ʥʝ ʧʨʠʛʦʜʝʥ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʫʩʪʴ 0 / 6x a= =p. ʊʦʛʜʘ ʧʝʨʚʦʝ 

ʧʨʠʙʣʠʞʝʥʠʝ ʨʘʚʥʦ:  

1

sin( / 6)
0.054

6 cos( /6)
x
p p
= - =-

p
,  

ʪ. ʝ. ʤʳ ʚʳʰʣʠ ʟʘ ʛʨʘʥʠʮʳ ʠʥʪʝʨʚʘʣʘ [ / 6,11 / 6]p p . ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ 

ʙʫʜʝʪ, ʝʩʣʠ ʟʘ 0x  ʚʟʷʪʴ ʧʨʘʚʫʶ ʛʨʘʥʠʮʫ 0 11 / 6x b= = p.  

ʉʢʦʨʦʩʪʴ ʩʭʦʜʠʤʦʩʪʠ ʤʝʪʦʜʘ ʅʴʶʪʦʥʘ ʢʚʘʜʨʘʪʠʯʥʘʷ ʩ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʤ  

2

12

M

m
a= , ʛʜʝ 2 max ( )M f x¡¡= ; 1 min ( )m f x¡= . 
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ʈʠʩ. 1.6 ï ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʤʝʪʦʜʘ ʅʴʶʪʦʥʘ 

 

 
 

a b p 
6

ˊ
11;

6

ˊ
== ba

ʈʠʩ. 1.7 ï ʇʨʠʤʝʨ ʨʘʩʭʦʜʠʤʦʩʪʠ  

ʘʣʛʦʨʠʪʤʘ ʅʴʶʪʦʥʘ 
 

 

 

ʇʨʠʤʝʨ 1.5.  

ʅʘʡʪʠ ʤʝʪʦʜʦʤ ʅʴʶʪʦʥʘ ʥʫʣʴ ʬʫʥʢʮʠʠ ( ) sin 1f x x x= - ʥʘ ʠʥʪʝʨ-

ʚʘʣʝ [0, / 2]p  ʩ ʪʦʯʥʦʩʪʴʶ 0.01e= . 
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ʈʝʰʝʥʠʝ: ( ) sin cosf x x x x¡ = + . ɺʦʟʴʤʝʤ 0 / 2x =p  ʠ ʚʳʯʠʩʣʠʤ 

ʧʝʨʚʦʝ ʧʨʠʙʣʠʞʝʥʠʝ 1 0

( / 2) 1.571
( / 2) 0.571

( / 2) 1.571

f
x x

f

p
= - = p - =

¡p
. ɿʥʘʯʝʥʠʝ 

1x  ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʛʨʘʥʠʮʳ ʠʥʪʝʨʚʘʣʘ [0, / 2]p , ʧʦʵʪʦʤʫ ʧʨʦʜʦʣʞʘʝʤ ʚʳʯʠʩʣʷʪʴ 

ʧʨʠʙʣʠʞʝʥʠʷ ʢʦʨʥʷ ʧʦ ʬʦʨʤʫʣʝ (1.7). ʉʥʘʯʘʣʘ ʧʨʦʚʝʨʠʤ ʫʩʣʦʚʠʝ ʟʘʚʝʨʰʝʥʠʷ 

ʧʨʦʮʝʩʩʘ 0.571 1.571 1- = >e. ʊʘʢ ʢʘʢ ʫʩʣʦʚʠʝ ʥʝ ʚʳʧʦʣʥʝʥʦ, ʪʦ ʧʨʦʜʦʣ-

ʞʘʝʤ ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʡ ʢʦʨʥʷ. 

2

(0.571) 0.691
0.571 0.571 1.248

(0.571) 1.021

f
x

f

-
= - = - =

¡
; 

1.248 0.571 0.677- = >e; 

3

(1.248) 0.184
1.248 1.248 1.111

(1.248) 1.344

f
x

f
= - = - =

¡
; 

1.111 1.248 0.137- = >e; 

4

(1.111) 0.004
1.111 1.111 1.114

(1.111) 1.389

f
x

f

-
= - = - =

¡
; 

1.114 1.111 0.003- = <e; 

ʇʨʦʚʝʨʷʝʤ ʪʘʢʞʝ ʫʩʣʦʚʠʝ (1.114) 0.0002f = <e.  

ʆʪʚʝʪ: 1.11x= . 

 

1.3.2 ʄʝʪʦʜ ʠʪʝʨʘʮʠʡ 

 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʫʨʘʚ-

ʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʠʪʝʨʘʮʠʠ. ʉʫʱʥʦʩʪʴ ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘ-

ʤʝʥʝ ʠʩʭʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ () 0f x =  ʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʝ 

 ().x x=j                                      (1.8) 

ʀʪʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʠʤʝʝʪ ʚʠʜ  

( )1n nx x -=j  ( 1,2,...n= ).                       (1.9) 

 

ʆʩʪʘʥʦʚ ʧʨʦʮʝʩʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʢʨʠʪʝʨʠʶ 

 1n nx x -- <
1 q

q

-
e,  

ʛʜʝ e ï ʟʘʜʘʥʥʘʷ ʪʦʯʥʦʩʪʴ; max ( ) 1q x¡= j <. 

ʉʭʦʜʠʤʦʩʪʴ ʤʝʪʦʜʘ ʠʪʝʨʘʮʠʠ ʣʠʥʝʡʥʘʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʭʦʜʠʤʦʩʪʠ 

qa=. 
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ɻʝʦʤʝʪʨʠʯʝʩʢʠ ʩʧʦʩʦʙ ʠʪʝʨʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʷʩʥʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙ-

ʨʘʟʦʤ (ʩʤ. ʨʠʩ. 1.8). ʇʦʩʪʨʦʠʤ ʥʘ ʧʣʦʩʢʦʩʪʠ ʭʆʫ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʠ y x=  ʠ 

( )y x=j . ʂʘʞʜʳʡ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʢʦʨʝʥʴ x ʫʨʘʚʥʝʥʠʷ (1.8) ʷʚʣʷʝʪʩʷ ʘʙʩ-

ʮʠʩʩʦʡ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʄ ʢʨʠʚʦʡ ( )y x=j  ʩ ʧʨʷʤʦʡ y x= . 

 

 

ʈʠʩ. 1.8 ï ʉʭʦʜʷʱʠʡʩʷ ʠʪʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ (( ) 1x¡j <) 

 
 

 

ʆʪʧʨʘʚʣʷʷʩʴ ʦʪ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʠ A0[x0; j (x0)], ʩʪʨʦʠʤ ʣʦʤʘʥʥʫʶ ʣʠ-

ʥʠ ʁA0 B1 A 1B2 A2 é (çʣʝʩʪʥʠʮʘè), ʟʚʝʥʴʷ ʢʦʪʦʨʦʡ ʧʦʧʝʨʝʤʝʥʥʦ ʧʘʨʘʣ-

ʣʝʣʴʥʳ ʦʩʠ ʆʭ ʠ ʦʩʠ ʆʫ, ʚʝʨʰʠʥʳ A0, A1, A2é ʣʝʞʘʪ ʥʘ ʢʨʠʚʦʡ ( )y x=j , ʘ 

ʚʝʨʰʠʥʳ B1, B2, B3, ... ʣʝʞʘʪ ʥʘ ʧʨʷʤʦʡ y x= . ʆʙʱʠʝ ʘʙʩʮʠʩʩʳ ʪʦʯʝʢ A1 ʠ 

ɺ1, ɸ2 ʠ ɺ2, ʦʯʝʚʠʜʥʦ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʳʝ ʧʨʠʙʣʠʞʝʥʠʷ 1 2, ,...x x  ʢʦʨʥʷ x. 

ɺʦʟʤʦʞʝʥ ʪʘʢʞʝ ʜʨʫʛʦʡ ʚʠʜ ʣʦʤʘʥʥʦʡ ɸ0, ɺ1, ɸ1, ɺ2, ɸ2,é (çʩʧʠ-

ʨʘʣʴè). ʃʝʛʢʦ ʩʦʦʙʨʘʟʠʪʴ, ʯʪʦ ʨʝʰʝʥʠʝ ʚ ʚʠʜʝ çʣʝʩʪʥʠʮʳè ʧʦʣʫʯʘʝʪʩʷ, ʝʩʣʠ 

ʧʨʦʠʟʚʦʜʥʘʷ ( )x¡j  ʧʦʣʦʞʠʪʝʣʴʥʘ, ʘ ʨʝʰʝʥʠʝ ʚ ʚʠʜʝ çʩʧʠʨʘʣʠè, ʝʩʣʠ ( )x¡j  

ʦʪʨʠʮʘʪʝʣʴʥʘ. 

ʅʘ ʨʠʩ. 1.9 ʢʨʠʚʘʷ ( )y x=j  ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʢʦʨʥʷ x ï ʧʦʣʦʛʘʷ, ʪ. ʝ. 

( ) 1x¡j <, ʠ ʧʨʦʮʝʩʩ ʠʪʝʨʘʮʠʠ ʩʭʦʜʠʪʩʷ. ʆʜʥʘʢʦ ʝʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʩʣʫʯʘʡ 

( ) 1x¡j >, ʪʦ ʧʨʦʮʝʩʩ ʠʪʝʨʘʮʠʠ ʙʫʜʝʪ ʨʘʩʭʦʜʠʪʴʩʷ (ʨʠʩ. 1.9). ʇʦʵʪʦʤʫ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʠʪʝʨʘʮʠʠ ʥʫʞʥʦ ʚʳʷʩʥʠʪʴ ʜʦʩʪʘʪʦʯʥʳʝ 

ʫʩʣʦʚʠʷ ʩʭʦʜʠʤʦʩʪʠ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
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ʈʠʩ. 1.9 ï ʈʘʩʭʦʜʷʱʠʡʩʷ ʠʪʝʨʘʮʠʦʥʥʳʡ  

ʧʨʦʮʝʩʩ (( ) 1x¡j >) 

 
 

 

ʊʝʦʨʝʤʘ: ʇʫʩʪʴ ʬʫʥʢʮʠʷ ()xf  ʦʧʨʝʜʝʣʝʥʘ ʠ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ ʥʘ ʦʪ-

ʨʝʟʢʝ [ , ]a b , ʧʨʠʯʝʤ ʚʩʝ ʝʝ ʟʥʘʯʝʥʠʷ () [ , ]x a bf Í , ʠ ʧʫʩʪʴ ()| | 1x q¡j ¢ < 

ʧʨʠ [ , ]x a bÍ . ʊʦʛʜʘ ʧʨʦʮʝʩʩ ʠʪʝʨʘʮʠʠ ( )1n nx x -=j  ʩʭʦʜʠʪʩʷ ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 0 [ , ]x a bÍ  ʠ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ lim n
k

x
¤

x= ʷʚʣʷ-

ʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʢʦʨʥʝʤ ʫʨʘʚʥʝʥʠʷ ()x x=j  ʥʘ ʦʪʨʝʟʢʝ [ , ]a b . 

ʈʘʩʩʤʦʪʨʠʤ ʩʧʦʩʦʙ ʟʘʜʘʥʠʷ ʬʫʥʢʮʠʠ ( )xf . ʇʝʨʝʧʠʰʝʤ (1.8) ʚ ʬʦʨʤʝ  

()x x f x= -lÖ ,    (1.10) 

ʛʜʝ 1 11/ , max ( )
a x b

M M f x
¢ ¢

¡l= = .  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ (1.10) ʠʤʝʝʤ ( ) ( )x x f xj = -lÖ. ɽʩʣʠ ( ) 0f x¡ < , 

ʪʦ ( ) ( )x x f xj = +lÖ. 

ʇʨʠʤʝʨ 1.6.  

ʅʘʡʪʠ ʤʝʪʦʜʦʤ ʠʪʝʨʘʮʠʠ ʥʫʣʴ ʬʫʥʢʮʠʠ ( ) lnf x x x= +  ʥʘ ʠʥʪʝʨʚʘʣʝ 

[0.1,0.7] ʩ ʪʦʯʥʦʩʪʴʶ 0.01d= .  

ʈʝʰʝʥʠʝ.        1( ) ( ln ); 1/ ;x x x x Mj = -l + l= 

1

1
max ( ) max 1 11M f x

x
¡= = + =. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ 

ln
( ) 0.0909( ln ).

11

x x
x x x x x

+
j = - = - + 



 21  

ʇʨʦʚʝʨʠʤ ʫʩʣʦʚʠʝ ʩʭʦʜʠʤʦʩʪʠ  

1
( ) 1 0.0909(1 ); max ( ) 0.78 1x x

x
¡ ¡j = - + j = <,  

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʮʝʩʩ ʙʫʜʝʪ ʩʭʦʜʠʪʴʩʷ. ɺʳʯʠʩʣʠʤ ʧʘʨʘʤʝʪʨ ʪʦʯʥʦʩʪʠ 

1
0.003

q

q

-
e= dº . 

ɺʦʟʴʤʝʤ 0 0.7x =  ʠ ʚʳʯʠʩʣʠʤ 1x  ʠ 2x . 

1 0.7 0.0909(0.7 0.3567) 0.6688;x = - - º  

2 0.6688 0.0909(0.6688 0.4023) 0.6446x = - - = . 

ʇʨʦʚʝʨʠʤ ʫʩʣʦʚʠʝ ʦʩʪʘʥʦʚʘ 2 1 0.024x x- = >e. 

ʇʨʦʜʦʣʞʘʝʤ ʚʳʯʠʩʣʝʥʠʷ ʜʘʣʴʰʝ 

3 0.6446 0.0909(0.6446 0.4391) 0.6259;x = - - =  

3 2 0.019x x- = >e; 

4 0.6259 0.0909(0.6259 0.4686) 0.6116;x = - - =  

4 3 0.014x x- = >e; 

5 0.6116 0.0909(0.6116 0.4917) 0.6001;x = - - =  

5 4 0.011x x- = >e; 

6 0.6001 0.0909(0.6001 0.5106) 0.5920x = - - = ; 

6 5 0.008x x- = >e; 

7 0.5920 0.0909(0.5920 0.5242) 0.5858x = - - = ; 

8 0.5858 0.0909(0.5858 0.5348) 0.5812x = - - = ; 

9 0.5812 0.0909(0.5812 0.5427) 0.5777;x = - - =  

10 0.5777 0.0909(0.5777 0.5487) 0.5751;x = - - =  

10 9 0.003x x- = =e.  

ʆʪʚʝʪ: 10 0.575xx= = . 

 

 

1.4 ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

 
1. ʅʘʡʪʠ ʢʦʨʝʥʴ ʤʝʪʦʜʦʤ ʧʦʣʦʚʠʥʥʦʛʦ ʜʝʣʝʥʠʷ ʩ ʪʦʯʥʦʩʪʴʶ 1% ʫʨʘʚ-

ʥʝʥʠʷ () 2 cosf x x x= -  ʥʘ ʠʥʪʝʨʚʘʣʝ [ ]0, 2p . 



 22  

2. ʅʘʡʪʠ ʢʦʨʝʥʴ ʤʝʪʦʜʦʤ ʭʦʨʜ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0.001 ʬʫʥʢʮʠʠ 
4 3( ) 2 1f x x x x= + - - ʥʘ ʠʥʪʝʨʚʘʣʝ [0,1] . 

3. ʅʘʡʪʠ ʥʫʣʴ ʬʫʥʢʮʠʠ f(x) x lnx= + ʩ ʪʨʝʤʷ ʚʝʨʥʳʤʠ ʟʥʘʢʘʤʠ ʥʘ 

ʠʥʪʝʨʚʘʣʝ (0.2, 0.9) ʤʝʪʦʜʦʤ ʭʦʨʜ. 

4. ʅʘʡʪʠ ʤʝʪʦʜʦʤ ʅʴʶʪʦʥʘ ʢʦʨʝʥʴ c ʯʝʪʳʨʴʤʷ ʚʝʨʥʳʤʠ ʟʥʘʢʘʤʠ 

ʫʨʘʚʥʝʥʠʷ ( ) 10sin 0f x x x= - = ʥʘ ʠʥʪʝʨʚʘʣʝ [ /2,11 /12]p p . 

5. ʅʘʡʪʠ ʥʫʣʴ ʬʫʥʢʮʠʠ f(x) x lnx= +  ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʩ 

ʪʨʝʤʷ ʚʝʨʥʳʤʠ ʟʥʘʢʘʤʠ ʥʘ ʠʥʪʝʨʚʘʣʝ (0.2, 0.9).  

6. ʄʝʪʦʜʦʤ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ ʥʘʡʪʠ ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ 2 cos 0x x- = 

ʥʘ ʠʥʪʝʨʚʘʣʝ [0, /2]p  ʩ ʪʦʯʥʦʩʪʴʶ 0.001e= . 

7. ʅʘʡʪʠ ʥʫʣʴ ʬʫʥʢʮʠʠ ( ) sin 0.2f x x x= -  ʥʘ ʠʥʪʝʨʚʘʣʝ [ / 2, ]p p ʩ 

ʪʦʯʥʦʩʪʴʶ 0.001e=  ʤʝʪʦʜʦʤ ʠʪʝʨʘʮʠʡ.  

 

 

1.5 ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ˉ1 
 

1ʘ) ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʜʣʷ ʩʚʦʝʛʦ ʚʘʨʠʘʥʪʘ.  

1ʙ) ʉ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʘʢʝʪʘ Mathcad ʚʳʯʠʩʣʠʪʴ  çʚʨʫʯ-

ʥʫʶè ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ ʠʥʪʝʨʚʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ (ʤʝʪʦʜʘʤʠ ʧʝʨʝʙʦʨʘ, ʜʠ-

ʭʦʪʦʤʠʠ, ʭʦʨʜ, ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ). ʇʦʛʨʝʰʥʦʩʪʴ ʢʦʨʥʷ.       

1ʚ) ɺʳʯʠʩʣʠʪʴ ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʡ ʬʫʥʢʮʠʠ 

Mathcad ʠ ʩʨʘʚʥʠʪʴ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʧ. (1ʙ) ʨʝʟʫʣʴʪʘʪʘʤʠ. 

 

2) ʉ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʘʢʝʪʘ Mathcad ʚʳʯʠʩʣʠʪʴ  çʚʨʫʯ-

ʥʫʶè ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ ʤʝʪʦʜʦʤ ʅʴʶʪʦʥʘ ʠ ʤʝʪʦʜʦʤ ʠʪʝʨʘʮʠʠ. 

 

1.5.1 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ 

 

1) 3( ) (0.2 ) cosf x x x= - . 

2) ( ) 10sinf x x x= - . 

3) ( ) 2 sin ; 10xf x x x-= - <. 

4) ( ) 2 2cos ; 10xf x x x= - >-. 

5) ( ) lg( 5) cos ; 5f x x x x= + - <. 

6) ( ) 4 7 3cosf x x x= + - . 

7) ( ) sin 1f x x x= -. 

8) ( ) 8cos 6f x x x= - -. 

9) ( ) sin 0.2f x x x= - . 
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10) 2( ) 10cos 0.1f x x x= - . 

11) ( ) 2 lg( 7) 5sinf x x x= Ö + - . 

12) ( ) 4cos 0.3f x x x= + . 

13) ( ) 5sin 2 1f x x x= - -. 

14) 4 3 2( ) 1.2 2 24.1 13 14.2f x x x x x= + - - - . 

15) 2( ) 2 5 2xf x x= - -. 

16) 2( ) 0.5 10 2 xf x x -= - + . 

17) 4( ) 4 6.2 cos0.6f x x x= - - . 

18) ( ) 3sin8 0.7 0.9f x x x= - +. 

19) ( ) 1.2 ln 4cos2f x x x= - - . 

20) ( ) ln( 6.1) 2sin( 1.4)f x x x= + - -. 
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ɻʃɸɺɸ 2. ʈɽʐɽʅʀɽ ʉʀʉʊɽʄ ʃʀʅɽʁʅʓʍ 

ʋʈɸɺʅɽʅʀʁ 
 
ʇʫʩʪʴ ʜʘʥʘ ʩʠʩʪʝʤʘ 

11 1 12 2 1 1

21 1 22 2 2 2

1 1 2 2

.. ;

.. ;

.. .

n n

n n

n n nn n n

a x a x a x b

a x a x a x b

a x a x a x b

Ö + Ö +» + Ö =ë
î
Ö + Ö +» + Ö =î

ì
î
î Ö + Ö +» + Ö =í

          (2.1) 

ʆʙʦʟʥʘʯʠʤ ʟʘ , 1i n ia b+= . 

 

2.1 ʄʝʪʦʜ ɻʘʫʩʩʘ  

 
ʄʝʪʦʜ ɻʘʫʩʩʘ ï ʵʪʦ ʤʝʪʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʩʢʣʶʯʝʥʠʷ ʥʝʠʟʚʝʩʪ-

ʥʳʭ. ʉʫʪʴ ʝʛʦ ʩʦʩʪʦʠʪ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ (1) ʢ ʩʠʩʪʝʤʝ ʩ ʪʨʝʫʛʦʣʴʥʦʡ ʤʘʪʨʠ-

ʮʝʡ, ʠʟ ʢʦʪʦʨʦʡ ʟʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ (ʦʙʨʘʪʥʳʤ ʭʦʜʦʤ) ʧʦʣʫʯʘʶʪʩʷ ʟʥʘ-

ʯʝʥʠʷ ʚʩʝʭ ʥʝʠʟʚʝʩʪʥʳʭ. ʈʘʩʩʤʦʪʨʠʤ ʦʜʥʫ ʠʟ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʭʝʤ. ʕʪʘ 

ʩʭʝʤʘ ʥʘʟʳʚʘʝʪʩʷ ʩʭʝʤʦʡ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʜʝʣʝʥʠʷ.  

ʇʫʩʪʴ 11 0a ¸  (ʚʝʜʫʱʠʡ ʵʣʝʤʝʥʪ). 

 

ʕʪʘʧ 1 

ʇʨʠʚʦʜʠʤ ʩʠʩʪʝʤʫ ʢ ʪʨʝʫʛʦʣʴʥʦʤʫ ʚʠʜʫ: 

ʐʘʛ 1:              

,1 ,1 1,1

(1)
, , ,1 1,

(1)
,1 1

 / , 2,3,...,

,

,

, 2,3,..., .

i i

i j i j i j

i i i

m a a i n

a a m a

b b m b

i j n

= =

= -

= -

=

 

  

ʐʘʛ 2:             

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

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

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

/ , 3,4,...,

,

,

, 3,4,..., .

i i

i j i j i j

i i i

m a a i n

a a m a

b b m b

i j n

= =

= -

= -

=
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ʐʘʛ (n ï 1):    

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

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

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

/ ,

,

.

n n
n n n n n n

n n n
n n n n n n n n

n n n
n n n n n

m a a

a a m a

b b m b

- -
- - - -

- - -
- -

- - -
- -

=

= -

= -

 

ʕʪʘʧ 1 ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ:  
( 1) ( 1)

, , ,

( ) ( 1) ( 1)
, , , ,

( ) ( 1) ( 1)
,

/ , 1,2,3,4,..., 1

,

,

, 1, 2,..., .

k k
i k i k k k

k k k
i j i j i k k j

k k k
i i i k k

m a a k n

a a m a

b b m b

i j k k n

- -

- -

- -

= = -

= -

= -

= + +

 

ʛʜʝ k ï ʥʦʤʝʨ ʰʘʛʘ; 
(0)

1,1, ,jja a=
(0)

11b b= . 

 

ʕʪʘʧ 2 

ɺʳʯʠʩʣʷʝʤ ʥʝʠʟʚʝʩʪʥʳʝ: 
( 1) ( 1)

( 1) ( 1) ( 1)
, ,

0

/ ,

( ) / ,

1,2,..., 1

n n
n n nn

i
n i n i n i

n i n i n i n j n j n i n i
j

x b a

x b a x a

i n

- -

- - - - - -
- - - - - - -

=

=

= - Ö

= -

ä  

 

ʕʪʘʧ 3 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʚʳʯʠʩʣʷʝʤ ʥʝʚʷʟʢʫ e , ʛʜʝ 

1

;
n

i ik k i
k

e a x b
=

= -ä  

1,..., .i n=  ɽʩʣʠ ʨʝʰʝʥʠʝ ʚʝʨʥʦʝ, ʪʦ ʥʝʚʷʟʢʘ ʙʫʜʝʪ ʨʘʚʥʘ ʥʫʣʶ ʠʣʠ ʦʯʝʥʴ 

ʤʘʣʦʡ ʚʝʣʠʯʠʥʦʡ.  

 

ʇʨʠʤʝʨ 2.1. ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ 

1 2 3

1 2 3

1 2 3

7 2 3 15

5 3 2 15

10 11 5 36

x x x

x x x

x x x

+ + =ë
î
- + =ì

î - + =í

 

ʈʝʰʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʷʤʦʛʦ ʭʦʜʘ ʚʳʧʠʰʝʤ ʚ ʪʘʙʣʠʮʫ 

 

 
 x1 x2 x3 b 

A 7 2 3 15 
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5 ï3 2 15 

10 ï11 5 36 

A1 

7 2 3 15 

0 ï31/7 ï1/7 30/7 

0 ï97/7 5/7 102/7 

A2 

7 2 3 15 

0 ï31/7 ï1/7 30/7 

0 0 36/31 36/31 

 
ʆʙʨʘʪʥʳʡ ʭʦʜ 

( )3 2 1

30 1 15 2 3
1; 1 1; 1 1 2

31 31 7 7 7
x x x= =- - Ö =- = - Ö - - Ö =. 

   

 

2.2 ʄʝʪʦʜ ʧʨʦʩʪʦʡ ʠʪʝʨʘʮʠʠ 

 
ʇʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʥʝʠʟʚʝʩʪʥʳʭ ʩʭʝʤʘ ɻʘʫʩʩʘ, ʜʘʶʱʘʷ ʪʦʯʥʦʝ ʨʝʰʝ-

ʥʠʝ, ʩʪʘʥʦʚʠʪʩʷ ʚʝʩʴʤʘ ʩʣʦʞʥʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʨʥʝʡ ʩʠ-

ʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʙʣʠʞʝʥʥʳʝ ʤʝʪʦʜʳ. ʆʜʥʠʤ ʠʟ ʧʨʠʙʣʠʞʝʥʥʳʭ ʤʝʪʦ-

ʜʦʚ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʧʨʦʩʪʦʡ ʠʪʝʨʘʮʠʠ.  

ʇʫʩʪʴ ʜʘʥʘ ʣʠʥʝʡʥʘʷ ʩʠʩʪʝʤʘ (2.1), ʢʦʪʦʨʫʶ ʟʘʧʠʰʝʤ ʚ ʤʘʪʨʠʯʥʦʤ 

ʚʠʜʝ. 

   Ax b= .     (2.2) 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʠʘʛʦʥʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 0,iia ¸  1,..., .i n=  

ʈʘʟʨʝʰʠʤ ʧʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ (2.1) ʦʪʥʦʩʠʪʝʣʴʥʦ 1x , ʚʪʦʨʦʝ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ 2x  ʠ ʪ. ʜ. ʊʦʛʜʘ ʧʦʣʫʯʠʤ ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʩʠʩʪʝʤʫ 

1 1 12 2 13 3 1

2 2 21 1 23 3 2

1 1 2 2 1 1

... ;

... ;

........................................................

... ,

n n

n n

n n n n nn n

x x x x

x x x x

x x x x- -

=b +a +a + +a

=b +a +a + +a

=b +a +a + +a

      (2.3)  

ʛʜʝ / ; / ; ; 0.i i ii ij ij ii iib a a a i jb = a =- ¸ a = 

ɺʚʝʜʝʤ ʤʘʪʨʠʮʳ 

11 12 1

21 22 2

1 2

.

.
;

. . . .

.

n

n

n n nn

a a aå õ
æ ö
a a a
æ öa=
æ ö
æ ö
a a aç ÷

   

1

2

.

n

bå õ
æ ö
b
æ öb=
æ ö
æ ö
bç ÷

. 



 27  

ʉʠʩʪʝʤʫ (2.3) ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʚ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ: 

    x x=b+a.     (2.4) 

ʉʠʩʪʝʤʫ (2.3) ʙʫʜʝʤ ʨʝʰʘʪʴ ʤʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʠʙʣʠʞʝ-

ʥʠʡ. ɿʘ ʥʫʣʝʚʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʧʨʠʥʠʤʘʝʤ ʩʪʦʣʙʝʮ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ 
(0)x =b. ɼʘʣʝʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʭʦʜʠʤ ʨʝʰʝʥʠʷ 

   
(1) (0)x x=b+a (ʧʝʨʚʦʝ ʧʨʠʙʣʠʞʝʥʠʝ); 

   
(2) (1)x x=b+a (ʚʪʦʨʦʝ ʧʨʠʙʣʠʞʝʥʠʝ) ʠ ʪ. ʜ. 

( 1)k+ -ʝ ʧʨʠʙʣʠʞʝʥʠʝ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

( 1) ( ); 1,2,...k kx x k+ =b+a =      (2.5) 

ʂʨʠʪʝʨʠʡ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ (14) ʠʤʝʝʪ ʚʠʜ  

( 1) ( ) 1k kx x+ - a
- < Öe

a
,    (2.6) 

ʛʜʝ e ï ʟʘʜʘʥʥʘʷ ʪʦʯʥʦʩʪʴ. 

ɺ ʤʝʪʦʜʝ ʧʨʦʩʪʦʡ ʠʪʝʨʘʮʠʠ ʤʦʞʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʯʠʩʣʦ ʰʘ-

ʛʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ e, ʠʩʭʦʜʷ ʠʟ ʩʣʝʜʫʶ-

ʱʝʡ ʬʦʨʤʫʣʳ: 

1

1

n+
a

Ö b <e
- a

. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ  

 

lg[ (1 )] lg
1

lg
n

eÖ - a - b
¢ -

a
.          (2.7) 

 

ʇʨʠʤʝʨ 2.2. ʄʝʪʦʜʦʤ ʧʨʦʩʪʦʡ ʠʪʝʨʘʮʠʠ ʨʝʰʠʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ 

1 2 3

1 2 3

1 2 3

10 12;

2 10 13;

2 2 10 14

x x x

x x x

x x x

+ + =ë
î

+ + =ì
î + + =í

 

ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0.01.e=  

ʈʝʰʝʥʠʝ. ʇʨʠʚʝʜʝʤ ʵʪʫ ʩʠʩʪʝʤʫ ʢ ʵʢʚʠʚʘʣʝʥʪʥʦʤʫ ʚʠʜʫ, ʫʜʦʙʥʦʤʫ ʜʣʷ 

ʠʪʝʨʘʮʠʠ 

1 2 3

2 1 3

3 1 2

1.2 0.1 0.1 ;

1.3 0.2 0.1 ;

1.4 0.2 0.2 .

x x x

x x x

x x x

= - -ë
î
= - -ì

î = - -í

     (2.8) 
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ʆʮʝʥʠʤ ʥʦʨʤʫ ʤʘʪʨʠʮʳ max 0.4ij
i j

a = a =ä  ʠ ʚʝʣʠʯʠʥʫ 

1
0.015.

- a
d= Öe=

a
 

ɺ ʢʘʯʝʩʪʚʝ ʥʫʣʝʚʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʨʝʰʝʥʠʷ ʚʦʟʴʤʝʤ 
(0) (1.2, 1.3, 1.4).x =   

ʇʦʜʩʪʘʚʠʤ 
(0)x  ʚ (2.16), ʧʦʣʫʯʠʤ: 

(1)
1

(1)
2

(1)
3

1.2 0.1 1.3 0.1 1.4 0.93;

1.3 0.2 1.2 0.1 1.4 0.92;

1.4 0.2 1.2 0.2 1.3 0.9.

x

x

x

ë = - Ö - Ö =
îî

= - Ö - Ö =ì
î

= - Ö - Ö =îí

 

(1) (0)(1) (0) (1) (0)
3 3max 0.0015.i i

i
x x x x x x- = - = - >d= 

ʇʨʦʜʦʣʞʠʤ ʚʳʯʠʩʣʝʥʠʷ: 
(2)
1

(2)
2

(2)
3

1.2 0.1 0.92 0.1 0.9 1.018;

1.3 0.2 0.93 0.1 0.9 1.024;

1.4 0.2 0.93 0.2 0.92 1.03.

x

x

x

ë = - Ö - Ö =
îî

= - Ö - Ö =ì
î

= - Ö - Ö =îí

 

(2) (1)(2) (1)
3 3 0.13 .x x x x- = - = >d  

(3)
1

(3)
2

(3)
3

1.2 0.1 1.024 0.1 1.03 0.9946;

1.3 0.2 1.018 0.1 1.03 0.9934;

1.4 0.2 1.018 0.2 1.024 0.9916.

x

x

x

ë = - Ö - Ö =
îî

= - Ö - Ö =ì
î

= - Ö - Ö =îí

 

(3) (2)(3) (2)
3 3 0.0384 .x x x x- = - = >d 

(4)
1

(4)
2

(4)
3

1.2 0.1 0.9934 0.1 0.9916 1.0015;

1.3 0.2 0.9946 0.1 0.9916 1.00192;

1.4 0.2 0.9946 0.2 0.9934 1.0024.

x

x

x

ë = - Ö - Ö =
îî

= - Ö - Ö =ì
î

= - Ö - Ö =îí

 

(4) (3)(4) (3)
3 3 0.0108 .x x x x- = - = <d 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʨʥʷ ʙʝʨʝʤ 
(4) (1.002, 1.002, 1.002)x x= º . 

ʊʦʯʥʦʝ ʨʝʰʝʥʠʝ (1.000,1.000,1.000)x= . 
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2.3 ʈʝʰʝʥʠʝ ʧʝʨʝʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ 

 
ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʠʤʝʪʴ ʜʝʣʦ ʩ 

ʧʝʨʝʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʪ. ʝ. ʩ 

ʩʠʩʪʝʤʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ ʙʦʣʴʰʝ ʯʠʩʣʘ ʥʝʠʟʚʝʩʪʥʳʭ. 

ʇʫʩʪʴ ʜʘʥʘ ʩʠʩʪʝʤʘ 

A ,x b=       (2.9) 

ʛʜʝ   A ( )n m- ³  ï ʤʘʪʨʠʮʘ, ʧʨʠʯʝʤ ;n m²  

x m- -ʤʝʨʥʳʡ ʚʝʢʪʦʨ ʥʝʠʟʚʝʩʪʥʳʭ; 

b n- -ʤʝʨʥʳʡ ʚʝʢʪʦʨ ʧʨʘʚʦʡ ʯʘʩʪʠ. 

ɽʩʣʠ n m> , ʪʦ ʝʩʪʴ ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ ʙʦʣʴʰʝ ʯʠʩʣʘ ʥʝʠʟʚʝʩʪʥʳʭ, ʪʦ 

ʛʦʚʦʨʷʪ, ʯʪʦ ʩʠʩʪʝʤʘ (2.19) ʧʝʨʝʦʧʨʝʜʝʣʝʥʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʝʨʝʦʧʨʝʜʝʣʝʥʥʦʡ ʉʃɸʋ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ ʥʘʠʤʝʥʴ-

ʰʠʭ ʢʚʘʜʨʘʪʦʚ (ʄʅʂ). ʀʜʝʷ ʝʛʦ ʩʦʩʪʦʠʪ ʚ ʤʠʥʠʤʠʟʘʮʠʠ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ 

ʥʝʚʷʟʦʢ  

2

1 1

( ) .
n m

i ij j
i j

Q b a x
= =

= -ä ä      (2.10) 

 ʀʟ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʩʣʦʚʠʷ ʤʠʥʠʤʫʤʘ (24)  

0, 1, ... ,
k

Q
k n

x

µ
= =

µ
 

ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʩ ʢʚʘʜʨʘʪʥʦʡ ʤʘʪʨʠʮʝʡ 

1 1 1

( )
m n n

ij ik k ij i
k i i

a a x a b
= = =

Ö Ö = Öä ä ä  ʠʣʠ  

1

, 1,..., .
m

jk k j
k

c x g j m
=

Ö = =ä      (2.11) 

ɺ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ ʩʠʩʪʝʤʘ (2.11) ʠʤʝʝʪ ʚʠʜ (2.9). 

ʉʠʩʪʝʤʘ (2.11) ʨʝʰʘʝʪʩʷ ʣʶʙʳʤ ʠʟʚʝʩʪʥʳʤ ʤʝʪʦʜʦʤ.  

 

ʇʨʠʤʝʨ 2.3. ʅʘʡʪʠ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ: 

 

1 2

1 2

1 2

1 2

2;

0.5;

3 4 1;

5 3 2.

x x

x x

x x

x x

+ =

- =

- =-

- =

          (2.12) 

ʈʝʰʝʥʠʝ.  
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1 1

1 1
A ;

3 4

5 3

å õ
æ ö
-

æ ö=
æ ö-
æ ö
-ç ÷

T 1 1 3 5
A ;

1 1 4 3

å õ
=æ ö

- - -ç ÷
 

 
T 36 27

C A A ;
27 27

-å õ
= =æ ö

-ç ÷
  

T

2

1 1 3 5 0.5 9.5
A .

1 1 4 3 1 0.5

2

g b

å õ
æ ö

å õ å õæ ö= = Ö =æ ö æ öæ ö- - - - -ç ÷ ç ÷
æ ö
ç ÷

 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚʤʝʩʪʦ (2.12), ʤʳ ʧʦʣʫʯʠʣʠ ʩʠʩʪʝʤʫ 

1 2

1 2

36 27 9.5;

27 27 0.5.

x x

x x

- =

- + =-
     (2.13) 

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ (2.23) (1, 0.981)x= .  

 

2.4 ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ˉ2 
 

2.4.1 ɿʘʜʘʥʠʝ 2.1 

1ʘ) ʉ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ Mathcad  ʨʝʰʠʪʴ çʚʨʫʯʥʫʶè ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʘʣ-

ʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ. 

 

1ʙ) ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ: find , lsolve ʠ 
1x A b-= Ö ʠ ʩʨʘʚʥʠʪʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧ. (1ʘ).  

  

 

2.4.2 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ 2.1 

 

1) 
1 2 3

1 2 3

1 2 3

2.74 1.18 3.17 2.18;

1.12 0.83 2.16 1.15;

0.81 1.27 0.76 3.23.

x x x

x x x

x x x

- + =ë
î

+ - =ì
î + + =í
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2) 

1 2 3 4

1 2 3

1 2 3

2 3

2 3 4 7;

2 1;

2 2 1;

2.

x x x x

x x x

x x x

x x

+ + + =ë
î
+ + =î

ì
- - + =î
î + =í

 

 

3) 

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

4 3 2 3;

3 6 4 2 6;

2 4 6 3 4;

2 3 4 7.

x x x x

x x x x

x x x x

x x x x

+ + + =ë
î
+ + + =î

ì
+ + + =î

î + + + =í

 

 

4) 

1 2 3

1 2 3

1 2 3

5 8 2;

3 2 6 7;

2 5.

( 3, 2, 1).

x x x

x x x

x x x

x

+ + =ë
î
- + =-ì

î + - =-í

= -

 

 

5) 

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

3.2 5.4 4.2 2.2 2.6;

2.1 3.2 3.1 1.1 4.8;

1.2 0.4 0.8 0.8 3.6;

4.7 10.4 9.7 9.7 8.4;

(5, 4, 3, 2).

x x x x

x x x x

x x x x

x x x x

x

+ + + =ë
î

+ + + =î
ì

+ - - =î
î + + + =-í

= - -

 

 

6) 

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

3.2 5.4 4.2 2.2 11.4;

2.1 3.2 3.1 1.1 9.2;

1.2 0.4 0.8 0.8 0.4;

4.7 10.4 9.7 9.7 30.4;

(5, 4, 3, 2).

x x x x

x x x x

x x x x

x x x x

x

+ + + =ë
î

+ + + =î
ì

+ - - =î
î + + + =í

= -
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7) 

1 2 3

1 2 3

1 2 3

6 11.33;

6 32;

6 42.

x x x

x x x

x x x

- - =-ë
î
- + - =ì
î- - + =í

 

 

8) 

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1.1161 0.1254 0.1397 0.1490 1.5471;

0.1582 1.1675 0.1768 0.1871 1.6471;

0.1968 0.2071 1.2168 0.2271 1.7471;

0.2368 0.2471 0.2568 1.2671 1.8471.

x x x x

x x x x

x x x x

x x x x

+ + + =ë
î

+ + + =î
ì

+ + + =î
î + + + =í

 

 

 

9) 

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

7.9 5.6 5.7 7.2 6.68;

8.5 4.8 0.8 3.5 9.95;

4.3 4.2 3.2 9.3 8.6;

3.2 1.4 8.9 3.3 1.

x x x x

x x x x

x x x x

x x x x

+ + - =ë
î

- + + =î
ì

+ - + =î
î - - + =í

 

2.4.3 ɿʘʜʘʥʠʝ 2.2 

 
 2ʘ) ʉ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ Mathcad  ʨʝʰʠʪʴ çʚʨʫʯʥʫʶè ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʘʣ-

ʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʦʤ ʧʨʦʩʪʦʡ ʠʪʝʨʘʮʠʠ. 

 

2ʙ) ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ: find , lsolve ʠ 
1x A b-= Ö ʠ ʩʨʘʚʥʠʪʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧ. (2ʘ).  

 
2.4.4 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ 2.2 

 

1) 

1 2 3

1 2 3

1 2 3

3

4 0.24 0.08 8;

0.09 3 0.15 9;

0.04 0.08 4 20;

1
10 .

2

x x x

x x x

x x x

-

+ - =ë
î

+ - =ì
î - + =í

e= Ö
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2) 

1 2 3

1 2 3

1 2 3

3

2 0.24 3;

3 5 2 1;

4 10 0;

1
10 .

2

x x x

x x x

x x x

-

- + =-ë
î
+ - =ì

î - + =í

e= Ö

 

 

3) 

1 2 3

1 2 3

1 2 3

3

10 12;

2 10 13;

2 2 10 14;

1
10 .

2

x x x

x x x

x x x

-

+ + =ë
î

+ + =ì
î + + =í

e= Ö

 

 

4) 

1 2 3 4

1 2 3 4

1 2 3 3

1 2 3 4

3

2 3 4 3;

2 5 2;

5 3 4 1;

10 2 2 4;

1
10 .

2

x x x x

x x x x

x x x x

x x x x

-

+ - + =ë
î
- - + =î

ì
- + - =î

î + - + =-í

e= Ö

 

5) 

1 2 3

1 2 3

1 2 3

3

2.7 3.3 1.3 2.1;

3.5 1.7 2.8 1.7;

4.1 5.8 1.7 0.8;

1
10 .

2

x x x

x x x

x x x

-

+ + =ë
î

- + =ì
î + - =í

e= Ö

 

 

6) 

1 2 3

1 2 3

1 2 3

3

3.1 2.8 1.9 0.2;

1.9 3.1 2.1 2.1;

7.5 3.8 4.8 5.6;

1
10 .

2

x x x

x x x

x x x

-

+ + =ë
î

+ + =ì
î + + =í

e= Ö
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7) 

1 2 3

1 2 3

1 2 3

3

3.6 1.8 4.7 3.8;

2.7 3.6 1.9 0.4;

1.5 4.5 3.3 1.6;

1
10 .

2

x x x

x x x

x x x

-

+ - =ë
î

- + =ì
î + + =-í

e= Ö

 

 

8) 

1 2 3

1 2 3

1 2 3

3

2.7 0.9 1.5 3.5;

4.5 2.8 6.7 2.6;

5.1 3.7 1.4 0.14;

1
10 .

2

x x x

x x x

x x x

-

+ - =ë
î

- + =ì
î + - =-í

e= Ö

 

 

9) 

1 2 3

1 2 3

1 2 3

3

3.8 6.7 1.2 5.2;

6.4 1.3 2.7 3.8;

2.4 4.5 3.5 0.6;

1
10 .

2

x x x

x x x

x x x

-

+ - =ë
î

+ - =ì
î - + =-í

e= Ö

 

10) 

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

2.4 0.2 0.3 1.1 5.86 23.84;

0.3 0.1 1.1 10.2 38.85;

0.5 6.2 0.1 1.5 1.2 17.23;

0.1 2.1 5.1 0.2 0.3 6.56;

2.5 0.1 0.2 0.3 0.4 6.63;

(1.54;, 2.7;

x x x x x

x x x x x

x x x x x

x x x x x

x x x x x

x

+ - - + =ë
î

+ + + + =
î
î

- + + - =ì
î + + + - =
î

+ + + + =îí

= - 22.5; 3.1; 4.3); 2.2 10 .-e= Ö
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ɻʃɸɺɸ 3. ʇʈʀɹʃʀɾɽʅʀɽ ʌʋʅʂʎʀʁ 

 
3.1 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

 

ʇʦʜ ʧʨʠʙʣʠʞʝʥʠʝʤ ʬʫʥʢʮʠʠ ()f x , ʟʘʜʘʥʥʦʡ ʥʘ ʠʥʪʝʨʚʘʣʝ [ , ]a b , ʙʫ-

ʜʝʤ ʧʦʥʠʤʘʪʴ ʟʘʤʝʥʫ ()f x  ʥʝʢʦʪʦʨʦʡ ʜʨʫʛʦʡ ʬʫʥʢʮʠʝʡ ()P x , ʙʣʠʟʢʦʡ ʢ 

ʠʩʭʦʜʥʦʡ ʬʫʥʢʮʠʠ ()f x . ʇʨʦʩʪʝʡʰʘʷ ʟʘʜʘʯʘ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʧʨʠʙʣʠʞʝʥʠʶ 

ʬʫʥʢʮʠʡ, ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. ʇʫʩʪʴ ʥʘ ʩʝʪʢʝ {}ix  ʟʘʜʘʥʘ ʪʘʙʣʠʯʥʘʷ 

ʬʫʥʢʮʠʷ  () ,i if x y=  0,1,...,i n= . ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ 

()f x  ʚ ʪʦʯʢʘʭ jx , ʥʝ ʩʦʚʧʘʜʘʶʱʠʭ ʩ ʫʟʣʘʤʠ ʠʩʭʦʜʥʦʡ ʩʝʪʢʠ ix . 

 ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʫʶ ʩʠʩʪʝʤʫ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠ-

ʩʠʤʳʭ ʬʫʥʢʮʠʡ { }( )i xj , ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘ ʦʪʨʝʟʢʝ [ , ]a b , ʠ ʩʦʩʪʘʚʠʤ ʦʙʦʙ-

ʱʝʥʥʳʡ ʧʦʣʠʥʦʤ  

0

( ) ( ).
n

i i
i

P x c x
=

= jä   

 

ʆʧʨʝʜʝʣʝʥʠʝ. ʉʠʩʪʝʤʘ ʬʫʥʢʮʠʡ 0 1( ), ( ),..., ( )nx x xj j j  ʥʘʟʳʚʘʝʪʩʷ 

ʩʠʩʪʝʤʦʡ ʏʝʙʳʰʝʚʘ ʥʘ ʦʪʨʝʟʢʝ [ , ]a b, ʝʩʣʠ ʣʶʙʦʡ ʦʙʦʙʱʝʥʥʳʡ ʧʦʣʠʥʦʤ ʧʦ 

ʵʪʦʡ ʩʠʩʪʝʤʝ ʬʫʥʢʮʠʡ ʠʤʝʝʪ ʥʘ [ , ]a b  ʥʝ ʙʦʣʝʝ n  ʢʦʨʥʝʡ. 

ɿʘʜʘʯʘ ʧʨʠʙʣʠʞʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʧʦʜʙʦʨʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ic  ʪʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʯʪʦʙʳ ʦʪʢʣʦʥʝʥʠʝ ()f x  ʦʪ ()P x  ʙʳʣʦ ʤʠʥʠʤʘʣʴʥʳʤ ʥʘ ʟʘʜʘʥʥʦʤ 

ʤʥʦʞʝʩʪʚʝ X. ʇʦʣʠʥʦʤ ()P x  ʧʨʠ ʵʪʦʤ ʥʘʟʳʚʘʶʪ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʤ 

ʠʣʠ ʧʨʠʙʣʠʞʘʶʱʠʤ.  

ɽʩʣʠ ʧʘʨʘʤʝʪʨʳ , 0,1,...,ic i n=  ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʩʦʚʧʘʜʝʥʠʷ 

ʟʥʘʯʝʥʠʡ ()f x  ʠ ()P x  ʚ ʫʟʣʘʭ ʩʝʪʢʠ kx  

0

( ) ( ) ( ), 0,1,...,
n

k k i i k
i

f x P x c x k n
=

= = j =ä ,  

ʪʦ ʪʘʢʦʡ ʩʧʦʩʦʙ ʧʨʠʙʣʠʞʝʥʠʷ ʥʘʟʳʚʘʶʪ ʠʥʪʝʨʧʦʣʷʮʠʝʡ ʠʣʠ ʠʥʪʝʨʧʦʣʠʨʦ-

ʚʘʥʠʝʤ, ʘ ʩʝʪʢʫ { }kx  ʥʘʟʳʚʘʶʪ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʦʡ ʩʝʪʢʦʡ. ʇʨʠ ʵʪʦʤ ʧʦʣʘ-

ʛʘʝʪʩʷ, ʯʪʦ ʟʥʘʯʝʥʠ ̫ʩʝʪʢʠ { }jx , ʚ ʢʦʪʦʨʦʡ ʤʳ ʭʦʪʠʤ ʚʳʯʠʩʣʷʪʴ ( )jP x , ʥʝ 

ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʠʥʪʝʨʚʘʣʘ [ , ]a b  ( ; 1,2,..., )ja x b j m¢ ¢ = . ɽʩʣʠ ʤʳ 



 36  

ʭʦʪʠʤ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ( )jP x  ʚ ʪʦʯʢʘʭ [ ],jx a bÎ , ʪʦ ʧʨʠʙʣʠʞʝʥʠʝ 

ʥʘʟʳʚʘʶʪ ʵʢʩʪʨʘʧʦʣʷʮʠʝʡ. 

 

ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʡ 

( )i xj : 

ʘ) 
2 31, , , , ... , nx x x x  ʣʠʙʦ ʣʠʥʝʡʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʵʪʠʭ ʬʫʥʢʮʠʡ 

(ʥʘʧʨʠʤʝʨ, ʧʦʣʠʥʦʤʳ ʃʝʞʘʥʜʨʘ, ʧʦʣʠʥʦʤʳ ʏʝʙʳʰʝʚʘ); 

ʙ) 1, sin , cos , sin2 , cos2 , ..., sin , cosx x x x nx nx; 

ʚ) 0 31, , , ..., nx x xx
e e e e
a a aa

 ʣʠʙʦ ʣʠʥʝʡʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʵʪʠʭ ʬʫʥʢʮʠʡ 

(ʥʘʧʨʠʤʝʨ, ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ), ʛʜʝ ia ï ʥʝʢʦʪʦʨʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳʭ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ.  

ɺ ʩʣʫʯʘʝ (ʘ) ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ, ʚ ʩʣʫʯʘʝ 

(ʙ) ï ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʤ, ʚ ʩʣʫʯʘʝ (ʚ) ï ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʝ. 

 

3.2 ɸʣʛʝʙʨʘʠʯʝʩʢʦʝ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʝ 
 

3.2.1 ʌʦʨʤʫʣʘ ʅʴʶʪʦʥʘ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʡ ʩʝʪʢʠ 

 

ʇʫʩʪʴ ʜʣʷ ʬʫʥʢʮʠʠ ( )f x y=  ʟʘʜʘʥʳ ʟʥʘʯʝʥʠʷ ( )i iy f x=  ʚ ʨʘʚʥʦ-

ʩʪʦʷʱʠʭ ʫʟʣʘʭ , 0,1,..., ; ( ) /ix a ih i n h b a n= + = = -. 

ʀʥʪʝʨʧʦʣʷʮʠʦʥʥʳʡ ʧʦʣʠʥʦʤ ʅʴʶʪʦʥʘ ʠʤʝʝʪ ʚʠʜ 
2

[1] [2] [ ]0 0 0
0 0 0 02

( ) ( ) ( ) ... ( ) ,
1! 2! !

n
n

n n

y y y
P x y x x x x x x

h h n h

D D D
= + - + - + + - 

(3.1) 

ʛʜʝ 0 1 0y y yD = -, 
2

0 1 0( )y y yD = D -D, 
1 1

0 1 0( )n n ny y y- -D = D -D  ï ʢʦ-

ʥʝʯʥʳʝ ʨʘʟʥʦʩʪʠ ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ, n -ʛʦ ʧʦʨʷʜʢʘ; 
[1]

0 0( ) ( )x x x x- = - , 
[2]

0 0 1( ) ( )( )x x x x x x- = - -,  

[ ]
0 0 1 1( ) ( )( )...( )n

ïx x x x x x x x-- = - - - ï ʦʙʦʙʱʝʥʥʳʝ ʩʪʝʧʝʥʠ ʧʝʨ-

ʚʦʛʦ, ʚʪʦʨʦʛʦ, n -ʛʦ ʧʦʨʷʜʢʘ. 

ɺʚʝʜʝʤ ʧʝʨʝʤʝʥʥʫʶ 0x x
q

h

-
= . ʊʦʛʜʘ ʬʦʨʤʫʣʘ (3.1) ʧʨʠʤʝʪ ʚʠʜ 

2
0 0 0 0

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

2! !

n
n

q q q q q n
P x y q y y y

n

- - - +
= + D + D + + D (3.2) 

ʇʫʩʪʴ 1n=, ʪʦʛʜʘ ʠʟ (3.2) ʧʦʣʫʯʠʤ ʬʦʨʤʫʣʫ ʣʠʥʝʡʥʦʛʦ ʠʥʪʝʨʧʦʣʠʨʦ-
ʚʘʥʠʷ: 
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1 0 0( )P x y q y= + D. 

ʇʨʠ 2n=  ʧʦʣʫʯʠʤ ʬʦʨʤʫʣʫ ʢʚʘʜʨʘʪʠʯʥʦʛʦ (ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ) ʠʥ-

ʪʝʨʧʦʣʠʨʦʚʘʥʠʷ: 

2
2 0 0 0

( 1)
( )

2

q q
P x y q y y

-
= + D + D. 

ʇʨʠ 3n=  ʧʦʣʫʯʠʤ ʬʦʨʤʫʣʫ ʢʫʙʠʯʝʩʢʦʛʦ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʷ: 

2 3
3 0 0 0 0

( 1) ( 1)( 2
( )

2 6

q q q q q
P x y q y y y

- - -
= + D + D + D. 

ʅʘ ʧʨʘʢʪʠʢʝ ʦʙʳʯʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʧʦʣʠʥʦʤʘʤʠ ʧʝʨʚʦʛʦ ï ʪʨʝʪʴʝʛʦ 

ʧʦʨʷʜʢʦʚ. ʇʨʠ ʵʪʦʤ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʚ ʢʘʯʝʩʪʚʝ 0x  ʙʝʨʫʪ ʙʣʠʞʘʡʰʠʡ ʩʣʝʚʘ 

ʦʪ ʪʨʝʙʫʝʤʦʡ ʪʦʯʢʠ x  ʫʟʝʣ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʦʡ ʩʝʪʢʠ. 

ʇʦʛʨʝʰʥʦʩʪʴ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʷ (ʦʩʪʘʪʦʯʥʳʡ ʯʣʝʥ) 

( ) ( ) ( )n nR x f x P x= -  ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

[ ]( 1)0 1( )( ) ( )
( ) ( ); ,

( 1)!

nn
n

x x x x x x
R x f a b

n

+- - ÖÖÖÖ -
= x xÍ

+
.   (3.3) 

ɺʚʝʜʝʤ ʧʝʨʝʤʝʥʥʫʶ 0( ) /q x x h= - , ʪʦʛʜʘ ʠʟ (5.3) ʩʣʝʜʫʝʪ 

[ ]1 ( 1)( 1)...( )
( ) ( ); ,

( 1)!

n n
n

q q q n
R x h f a b

n

+ +- -
= x xÍ

+
.        (3.4) 

ʅʘ ʧʨʘʢʪʠʢʝ ʪʦʯʢʘ x, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʠʟʚʝʩʪʥʘ. ʇʦʵʪʦʤʫ ʚʤʝʩʪʦ 

( 1) ( )nf + x ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ 
( 1)

1 max ( )n
n

x
M f x+
+= .  

ɼʣʷ ʪʘʙʣʠʯʥʦʡ ʬʫʥʢʮʠʠ ʟʥʘʯʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ( 1)n+ -ʛʦ ʧʦʨʷʜʢʘ 

ʬʫʥʢʮʠʠ ( )f x  ʧʨʠʙʣʠʞʝʥʥʦ ʤʦʞʥʦ ʧʦʣʦʞʠʪʴ 

1
( 1) 0

1
( )

n
n

n

y
f

h

+
+

+

D
x º  ʠ ʬʦʨ-

ʤʫʣʘ (5.4) ʧʨʠʤʝʪ ʚʠʜ 

1
0

( 1)...( )
( )

( 1)!

n
n

q q q n
R x y

n

+- -
= D

+
.    (3.5) 

 

ʇʨʠʤʝʨ 3.1. ʇʫʩʪʴ ʠʤʝʝʤ ʪʘʙʣʠʮʫ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ( )f x y=   

 

x  3.5 3.55 3.60 3.65 3.70 
y  33 34.8 36.8 39.1 41.9 

 

ʉʦʩʪʘʚʠʤ ʪʘʙʣʠʮʫ ʨʘʟʥʦʩʪʝʡ 

 

x  y  yD  2 yD  
3yD  

4 yD  
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3.50 33.0 1.8 0.2 0.1 0.1 

3.55 34.8 2.0  0.3 0.2  

3.60 36.8 2.3 0.5   

3.65 39.1 2.8    

3.70 41.9     

 

ʇʨʠʤʝʯʘʥʠʝ. ʊʘʙʣʠʮʘ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ ʧʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʩʪʦʣʙʝʮ yD  ï ʚʳʯʠʪʘʥʠʝʤ ʮʠʬʨ ʩʪʦʣʙʮʘ y; ʩʪʦʣʙʝʮ 2yD  ï ʚʳʯʠ-

ʪʘʥʠʝʤ ʮʠʬʨ ʩʪʦʣʙʮʘ yD; ʩʪʦʣʙʝʮ 
3yD  ï ʚʳʯʠʪʘʥʠʝʤ ʮʠʬʨ ʩʪʦʣʙʮʘ 

2 yD  ʠ 

ʪ. ʜ. 

ʇʦ ʜʘʥʥʦʡ ʪʘʙʣʠʮʝ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʧʦʣʠʥʦʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ, 

ʨʘʚʥʦʡ 4. ʇʦʩʪʨʦʠʤ ʧʦʣʠʥʦʤ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ. ɿʜʝʩʴ 0.05.h=  ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʧʦʣʠʥʦʤʘ ʠʩʧʦʣʴʟʫʝʤ ʜʘʥʥʳʝ ʧʝʨʚʦʡ ʩʪʨʦʢʠ ʪʘʙʣʠʮʳ: 0 03.5; 33.0;x y= =   

0 1.8;yD =  
2 0.2;yD =  

3 0.1.yD =  ɿʥʘʯʝʥʠʷ 1 23.55; 3.60.x x= =  ʀʩʧʦʣʴʟʫʷ 

ʬʦʨʤʫʣʫ (3.1), ʧʦʣʫʯʠʤ 

3 2

3

1.8 0.2
( ) 33.0 ( 3.5) ( 3.5) ( 3.55)

1 (0.05) 2 (0.05)

0.1
( 3.5) ( 3.55) ( 3.60).

6 (0.05)

P x x x x

x x x

= + - + - Ö - +
Ö Ö

+ - Ö - Ö -
Ö

  

ʇʦʛʨʝʰʥʦʩʪʴ ʦʮʝʥʠʚʘʝʤ ʧʦ ʬʦʨʤʫʣʝ (3.5): 

3 4

( 3.50)( 3.55)( 3.60)( 3.65)
( ) 0.1 .

4! (0.05)

x x x x
R x

- - - -
= Ö

Ö
 

ʉ ʧʦʤʦʱʴʶ ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʣʠʥʦʤʘ 3( )P x  ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ 

ʠʥʪʝʨʧʦʣʠʨʫʝʤʦʡ ʬʫʥʢʮʠʠ ( )f x  ʜʣʷ ʣʶʙʦʛʦ x  ʠʟ ʠʥʪʝʨʚʘʣʘ 

3.50 3.65.x¢ ¢  ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ( )f x  ʚ ʠʥʪʝʨʚʘʣʝ [3.65, 3.70]

, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʧʦʣʠʥʦʤ 3( )P x  ʧʦ ʜʘʥʥʳʤ ʚʪʦʨʦʡ ʩʪʨʦʢʠ ʪʘʙ-

ʣʠʮʳ: 0 03.55; 34.8;x y= =  0 2.0;yD =  
2 0.3;yD =  

3 0.3yD = . ʉʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, 1 23.60; 3.65.x x= =  

 

 ʇʨʠʤʝʨ 3.2. ʇʦʣʫʯʠʪʴ ʬʦʨʤʫʣʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʫʤʤʳ ʨʷʜʘ 

2 2 2 21 2 3 ...nS n= + + + +, ʪ. ʝ. ʚʳʯʠʩʣʠʪʴ 
2

1

n

i

i
=

ä . 

ʈʝʰʝʥʠʝ. ʅʘʡʜʝʤ ʢʦʥʝʯʥʳʝ ʨʘʟʥʦʩʪʠ 
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( )

( ) ( )

( ) [ ]

2

1

2 22
1

3 2 2
1

1 ;

2 1 2 3;

2 1 3 2 3 2.

n n n

n n n

n n n

S S S n

S S S n n n

S S S n n

+

+

+

D = - = +

D =D -D = + - + = +

D =D -D = + + - + =

 

ʇʦʩʢʦʣʴʢʫ 
3

nSD  ʥʝ ʟʘʚʠʩʠʪ ʦʪ n, ʪʦ nS  ʤʦʞʥʦ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʧʦ-

ʣʠʥʦʤʦʤ ʩʪʝʧʝʥʠ ʥʝ ʚʳʰʝ ʪʨʝʪʴʝʡ. ʉʦʩʪʘʚʠʤ ʪʘʙʣʠʮʫ 

 

n  
iS  iSD  2

iSD  
3

iSD  

1 1 4 5 2 

2 5 9 7  

3 14 16   

4 30    

ʀʤʝʝʤ: 1.h=  0 1 2 31; 2; 2; 3.x x x x= = = = ɺʚʝʜʝʤ ʧʝʨʝʤʝʥʥʫʶ 

1
1

1

n
q n

-
= = -. ʉʪʨʦʠʤ ʧʦʣʠʥʦʤ ʧʦ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ  ( 0 1;y =  

0 4;SD =  
2

0 5;SD =  
3

0 2SD =). ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʤʝʝʤ 

 ( )
( )( ) ( )( )( )

3

1 2 1 2 3
( ) 1 4 1 5 2 .

2 6

n n n n n
P n n

- - - - -
= + - + +  

ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʫʯʠʤ ( )( )3

1
1 2 1

6
P n n n= + +. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʜʣʷ nS  ʤʳ ʧʦʣʫʯʠʣʠ ʬʦʨʤʫʣʫ ( )( )
1

1 2 1
6

nS n n n= + +. 

 

3.2.2 ʌʦʨʤʫʣʘ ʅʴʶʪʦʥʘ ʜʣʷ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʩʝʪʢʠ 

 

ʇʫʩʪʴ ʬʫʥʢʮʠʷ ()f x  ʟʘʜʘʥʘ ʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʩʝʪʢʝ 

{} 0 1 ...i nx a x x x b= = < < < =. 

ʀʥʪʝʨʧʦʣʷʮʠʦʥʥʳʡ ʧʦʣʠʥʦʤ ʅʴʶʪʦʥʘ ʠʤʝʝʪ ʚʠʜ 

0 0 1 0 0 1 2 0 1

0 1 0 1

( ) [ , ]( ) [ , , ]( )( ) ...

[ , ,..., ]( )...( ),n n

P x y x x x x x x x x x x x

x x x x x x x-

= + - + - - +

+ - -
    (3.6) 

ʛʜʝ 
1 0

0 1
1 0

[ , ]
y y

x x
x x

-
=
-

 ï ʨʘʟʜʝʣʝʥʥʘʷ ʨʘʟʥʦʩʪʴ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʚ ʪʦʯʢʝ 0x ; 
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1 2 0 1
0 1 2

2 0

[ , ] [ , ]
[ , , ]

x x x x
x x x

x x

-
=

-
 ï ʨʘʟʜʝʣʝʥʥʘʷ ʨʘʟʥʦʩʪʴ ʚʪʦʨʦʛʦ ʧʦ-

ʨʷʜʢʘ ʚ ʪʦʯʢʝ 0x ; 

1 2 0 1 1
0 1

0

[ , ,..., ] [ , ,..., ]
[ , ,..., ] n n

n
n

x x x x x x
x x x

x x

--
=

-
 ï ʨʘʟʜʝʣʝʥʥʘʷ ʨʘʟ-

ʥʦʩʪʴ n -ʛʦ ʧʦʨʷʜʢʘ ʚ ʪʦʯʢʝ 0x . 

ʇʦʛʨʝʰʥʦʩʪʴ ʠʥʪʝʨʧʦʣʷʮʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (3.3)  

0 1
1

( )( ) ( )
( )

( 1)!

n
n n

x x x x x x
R x M

n
+

- - ÖÖÖÖ -
=

+
. 

ɿʥʘʯʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ 1nM + ( 1)n+ -ʛʦ ʧʦʨʷʜʢʘ ʜʣʷ ʪʘʙʣʠʯʥʦʡ ʬʫʥʢ-

ʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʦ ʧʨʠʙʣʠʞʝʥʥʦ ʯʝʨʝʟ ʢʦʥʝʯʥʫʶ ʨʘʟʥʦʩʪʴ ( 1)n+ -ʛʦ 

ʧʦʨʷʜʢʘ 
( 1)

0 1 1( ) ( 1)! [ , ,..., ]n
nf x n x x x+
+º + Ö . 

 

ʇʨʠʤʝʨ 3.3. ɼʘʥʘ ʪʘʙʣʠʯʥʘʷ ʬʫʥʢʮʠʷ ( )f x   

 

x  ( )f x  1 ʧʦʨʷʜʦʢ 2 ʧʦʨʷʜʦʢ 3 ʧʦʨʷʜʦʢ 

0.0 0.4 0.04 0.008 0.002 

2.5 0.5 0.08 0.02  

5.0 0.7 0.2   

6.0 0.9    

 

ʈʝʰʝʥʠʝ. ʇʦ ʬʦʨʤʫʣʝ (3.6) ʩʪʨʦʠʤ ʧʦʣʠʥʦʤ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʧʦ ʧʝʨ-

ʚʦʡ ʩʪʨʦʢʝ. ɿʜʝʩʴ 0 0x = . ʇʦʣʫʯʠʤ 

2( ) 0.4 0.04 0.008 ( 2.5).P x x x x= - - -  

ɼʣʷ ʦʮʝʥʢʠ ʧʦʛʨʝʰʥʦʩʪʠ ʥʘʤ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʦʠʟʚʦʜʥʘʷ ʪʨʝʪʴʝʛʦ ʧʦ-

ʨʷʜʢʘ. ʇʨʠʙʣʠʞʝʥʥʫʶ ʦʮʝʥʢʫ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɿʘʧʠ-

ʰʝʤ ʧʦʣʠʥʦʤ 3-ʛʦ ʧʦʨʷʜʢʘ ʠ ʚʦʟʴʤʸʤ ʧʨʦʠʟʚʦʜʥʫʶ 3-ʛʦ ʧʦʨʷʜʢʘ. 

3 0 1 2 3( ) 6 [ , , , ] 6 (0.002) 0.012 ( ).P x x x x x f x¡¡¡ ¡¡¡= Ö = Ö = º  

ɺʦʟʴʤʝʤ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ 3 ( ) 0.012M f x¡¡¡= = . ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʧʦʛʨʝʰʥʦʩʪʴ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʷ ʨʘʚʥʘ 

3
2 0 1 2

0.012
( ) ( )( )( ) ( 0.0)( 2.5)( 5.0).

3! 6

M
R x x x x x x x x x x= - - - º - - - 

 

3.2.3 ʀʥʪʝʨʧʦʣʷʮʠʦʥʥʘʷ ʬʦʨʤʫʣʘ ʃʘʛʨʘʥʞʘ 

 

ʇʦʣʠʥʦʤ ʃʘʛʨʘʥʞʘ ʠʤʝʝʪ ʚʠʜ 
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0 1 1

0 0 1 1

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

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

n
i i n

n i
i i i i i i i n

x x x x x x x x
L x y

x x x x x x x x

- +

= - +

- - - -
=

- - - -
ä    (3.7) 

ʇʨʠ 1n=  (ʜʘʥʘ ʩʝʪʢʘ ʠʟ 2-ʭ ʫʟʣʦʚ 0 1,x x) ʠʟ (3.7) ʠʤʝʝʤ 

01
1 0 1

0 1 1 0

( )
x xx x

L x y y
x x x x

--
= +

- -
. 

ʇʨʠ 2n=  (ʜʘʥʘ ʩʝʪʢʘ ʠʟ 3-ʭ ʫʟʣʦʚ 0 1 2, ,x x x ). 

0 2 0 11 2
2 0 1 2

0 1 0 2 1 0 1 2 2 0 2 1

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

( )( ) ( )( ) ( )( )

x x x x x x x xx x x x
L x y y y

x x x x x x x x x x x x

- - - -- -
= + +

- - - - - -
 

ʄʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʬʦʨʤʫʣʘ ʃʘʛʨʘʥʞʘ ʠ ʬʦʨʤʫʣʘ ʅʴʶʪʦʥʘ ʵʪʦ ʜʚʝ 

ʨʘʟʥʳʝ ʬʦʨʤʳ ʟʘʧʠʩʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʦʣʠʥʦʤʘ. ʇʦʵʪʦʤʫ ʯʠʩʣʝʥʥʳʝ ʟʥʘ-

ʯʝʥʠʷ ʬʫʥʢʮʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʬʦʨʤʫʣʝ ʃʘʛʨʘʥʞʘ ʠ ʅʴʶʪʦʥʘ, ʙʫʜʫʪ ʩʦʚʧʘ-

ʜʘʪʴ. ʇʦ ʵʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʧʦʛʨʝʰʥʦʩʪʴ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʦʛʦ ʧʦʣʠʥʦʤʘ ʃʘ-

ʛʨʘʥʞʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʪʦʡ ʞʝ ʬʦʨʤʫʣʝ (3.3), ʧʦ ʢʦʪʦʨʦʡ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ-

ʛʨʝʰʥʦʩʪʴ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʦʛʦ ʧʦʣʠʥʦʤʘ ʅʴʶʪʦʥʘ: 

1
1( ) ( )

( 1)!

n
n n

M
R x x

n

+
+¢ P

+
,  

ʛʜʝ 1 0 1 2( ) ( )( )( ) ( )n nx x x x x x x x x+P = - - - ÖÖÖ -. 

 

ʇʨʠʤʝʨ 3.4. ʇʦʩʪʨʦʠʪʴ ʧʦʣʠʥʦʤ ʃʘʛʨʘʥʞʘ ʜʣʷ ʪʘʙʣʠʯʥʦʡ ʬʫʥʢʮʠʠ

  

x  0 1 2 5 
y  2 3 12 147 

 

ʈʝʰʝʥʠʝ. ʇʦ ʬʦʨʤʫʣʝ (3.7) ʠʤʝʝʤ 

3

( 1)( 2)( 5) ( 0)( 2)( 5)
( ) 2 3

(0 1)(0 2)(0 5) (1 0)(1 2)(1 5)

( 0)( 1)( 5) ( 1)( 1)( 2)
12 147 .

(2 0)(2 1)(2 5) (5 0)(5 1)(5 2)

x x x x x x
L x

x x x x x x

- - - - - -
= Ö + Ö +

- - - - - -

- - - - - -
+ Ö + Ö

- - - - - -

 

 

 

3.3 ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

 

1. ʇʦʩʪʨʦʠʪʴ ʧʦʣʠʥʦʤ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʫʤʤʳ 
3

1

n

n
i

S i
=

=ä . 
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2. ʇʨʦʩʫʤʤʠʨʦʚʘʪʴ ʨʷʜ 
2

1

(2 1)
n

n
j

S j
=

= -ä . 

3. ʉ ʢʘʢʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ 2  ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʥʦ-

ʤʦʚ 1 ʠ 2 ʧʦʨʷʜʢʘ, ʧʦʩʪʨʦʝʥʥʳʭ ʜʣʷ ʦʪʨʝʟʢʘ [1.69,2.25]. ʋʟʣʳ ʠʥʪʝʨʧʦʣʷ-

ʮʠʠ ʚʟʷʪʴ ʩʣʝʜʫʶʱʠʝ: 0 1 21.69; 1.96; 2.25x x x= = = . 

4. ʊʨʝʙʫʝʪʩʷ ʩʦʩʪʘʚʠʪʴ ʯʝʪʳʨʝʭʟʥʘʯʥʫʶ ʪʘʙʣʠʮʫ ʬʫʥʢʮʠʠ 

( ) sinf x x=  ʥʘ ʠʥʪʝʨʚʘʣʝ 0 / 2x¢ ¢p. ʂʘʢʦʡ ʚʝʣʠʯʠʥʳ ʜʦʣʞʝʥ ʙʳʪʴ ʰʘʛ 

ʪʘʙʣʠʮʳ h, ʯʪʦʙʳ ʧʦʛʨʝʰʥʦʩʪʴ ʠʥʪʝʨʧʦʣʷʮʠʠ ʙʳʣʘ ʥʝ ʙʦʣʴʰʝ ʧʦʛʨʝʰʥʦʩʪʠ 

ʪʘʙʣʠʮʳ: ʘ) ʧʨʠ ʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ; ʙ) ʧʨʠ ʢʚʘʜʨʘʪʠʯʥʦʡ ʠʥʪʝʨʧʦʣʷ-

ʮʠʠ. 

5. ʇʦʩʪʨʦʠʪʴ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʳʝ ʧʦʣʠʥʦʤʳ ʅʴʶʪʦʥʘ 1 ʠ 2 ʧʦʨʷʜʢʘ ʜʣʷ 

ʬʫʥʢʮʠʠ ( )f x , ʟʘʜʘʥʥʦʡ ʪʘʙʣʠʯʥʦ ʥʘ ʨʘʚʥʦʤʝʨʥʦʡ ʩʝʪʢʝ.  

x  0 1 2 3 4 5 
y  5.2 8.0 10.4 12.4 14.0 15.2 

ɺʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʧʦʣʠʥʦʤʘ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʪʦʯʢʘʭ: 

ʘ) 0.5;x=  

ʙ) 3.5.x=  

 

3.4 ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ˉ3  

 
3.4.1 ʂʦʥʪʨʦʣʴʥʳʡ ʧʨʠʤʝʨ 1 

 
ɺ ʪʘʙʣʠʮʝ ʜʘʥʳ ʟʥʘʯʝʥʠʷ ʠʥʪʝʛʨʘʣʘ ʚʝʨʦʷʪʥʦʩʪʝʡ 

2

0

2
( )

x
tx e dt-F =

p
ñ  

ʥʘ ʠʥʪʝʨʚʘʣʝ [0.51, 0.57]xÍ  ʩ ʰʘʛʦʤ 0.1h= . ʇʦʩʪʨʦʠʪʴ ʧʦʣʠʥʦʤʳ ʅʴʶ-

ʪʦʥʘ 1 ʠ 2 ʧʦʨʷʜʢʘ. 

 

x  y  yD  2 yD  
3yD  

0.51 0.5292437 0.0086550 ï0.0000896 ï7Ö10ï7 

0.52 0.5378987 0.0085654 ï0.0000903 ï7Ö10ï7 

0.53 0.5464641 0.0084751 ï0.0000910 ï7Ö10ï7 

0.54 0.5549392 0.0083841 ï0.0000917 ï6Ö10ï7 

0.55 0.5633233 0.0082924 ï0.0000923  

0.56 0.5716157 0.0082001   

0.57 0.5798158    

 



 43  

ʘ) ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʥʘ ʥʦʚʦʡ ʩʝʪʢʝ 

{ } 0.51 ; 0.005; 0, 1, ...,12;jx j h h j= + Ö = =  

ʙ) ʚʳʯʠʩʣʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ ʠʥʪʝʨʧʦʣʷʮʠʠ ʬʫʥʢʮʠʠ.  

 

ʈʝʢʦʤʝʥʜʘʮʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʪʦʯʢʠ 0x  ʙʨʘʪʴ ʙʣʠʞʘʡʰʫʶ ʢ ʪʦʯʢʝ jx , 

ʧʨʠʯʸʤ 0 jx x¢ . ɺʳʚʝʩʪʠ ʪʘʙʣʠʮʳ: 

¶ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ; 

¶ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ( )xF  ʚ ʫʟʣʘʭ ʥʦʚʦʡ ʩʝʪʢʠ ʠ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʥ-

ʪʝʨʧʦʣʷʮʠʠ. 

 

3.4.2 ʂʦʥʪʨʦʣʴʥʳʡ ʧʨʠʤʝʨ 2 

 

ʇʦʩʪʨʦʠʪʴ ʧʦʣʠʥʦʤʳ ʅʴʶʪʦʥʘ ʠ ʃʘʛʨʘʥʞʘ ʜʣʷ ʪʘʙʣʠʯʥʦ ʟʘʜʘʥʥʦʡ 

ʬʫʥʢʮʠʠ 

 

x  y  1 ʧʦʨʷʜʦʢ 2 ʧʦʨʷʜʦʢ 3 ʧʦʨʷʜʦʢ 

0.0 132.651 81.13 15.8 1 

0.2 148.877 85.87 16.2 1 

0.3 157.464 89.11 16.7 1 

0.4 166.375 95.79 17.3  

0.7 195.112 104.44   

0.9 216.000    

 

ʘ) ʚʳʚʝʩʪʠ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʥʘ ʥʦʚʦʡ ʩʝʪʢʝ 

{ } 0.05; 0,1,...,18jx j j= Ö = ; 

ʙ) ʜʘʪʴ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

 

3.4.3 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ 

 

1)  
 x  0.2 0.24 0.27 0.3 0.33 0.36 

( )f x  1.22 1.27 1.32 1.36 1.37 1.35 

 

2)  

x  0.1 0.13 0.20 0.3 0.31 0.35 

( )f x  2.32 2.27 2.00 1.36 1.40 2.00 

 

3)  

x  2 3.12 4.27 5.33 6.40 7.8 
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( )f x  100 80 60 40 35 20 

 

4)  

x  10 15 20 30 40 50 

( )f x  41.2 51.3 55.6 51.3 41.2 30.3 

5)  

x  0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 

( )f x  0.000 0.521 1.175 2.129 3.627 6.050 10.018 16.543 27.290 

 

6)  

x  0.0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 

( )f x  0 0.389 0.717 0.932 1 0.909 0.675 0.335 ï0.058 

 

7) 

x  ï1.4 ï1.0 ï0.6 ï0.2 0.2 0.6 1.0 1.4 1.8 

( )f x  0.17 0.54 0.825 0.98 0.98 0.825 0.54 0.17 ï0.227 

 

8)  

x  1.5 1.9 2.3 2.7 3.1 3.5 3.9 4.3 

( )f x  0.071 ï0.323 ï0.666 ï0.904 ï0.999 ï0.936 ï0.726 ï0.401 

 

9)  

x  ï1 ï0.7 ï0.4 ï0.1 0.2 0.5 0.8 1.1 

( )f x  0.368 0.613 0.852 0.99 0.961 0.779 0.527 0.298 

10)  

x  0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 

( )f x  1 0.914 0.698 0.445 0.237 0.105 0.039 0.012 

 

ʇʨʠʤʝʯʘʥʠʝ. ɼʣʷ ʚʘʨʠʘʥʪʦʚ ʩ 1 ʧʦ 10 ʥʦʚʫʶ ʩʝʪʢʫ ʟʘʜʘʪʴ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ. 

11)  

2sin 1; 0, ; ; ;
2 20 2

j

h
y x x h x j

p pè ø
= + Í = =é ù

ê ú
0, , 20.j =  

12)  

21 cos ; 0, ; ; ;
2 20 2

j

h
y x x h x j

p pè ø
= - Í = =é ù

ê ú
 0, , 20.j =  

13)  
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1
; [0,100]; 2; 1 ;

1 lg 2
j

h
y x h x j

x
= Í = = +
+

 0, , 100.j =  

14)  

1
; , ; ; ;

sin 3 2 60 3 2
j

h
y x h x j

x

p p p pè ø
= Í = = +é ù

ê ú
 0, , 20.j =  

15)  

2 ; [0, 0.2 ]; 0.02 ; ;
2

j

h
y tgx x h x j= Ö Í p = p = 0, , 20.j =  

16)  
  3 ctg ; [0.3 , 0.5 ];y x x= Ö Í p p 

  0.02 ; 0.3 ; 0, , 20.
2

j

h
h x j j= p = p+ =  

17)  

1 1
; 0.1 ; 1,2,...,9;

sin cos 4

1
0.05 ; 1,...,18.

4

i

j

y x i i
x x

x j j

= =- p+ pÖ =
+

=- p+ pÖ =

 

 

18)  

3
sin cos ; 0.1 ; 0,1,2,...,20;

4

3
0.15 ; 1,...,10.

4

i

j

y x x x i i

x j j

= + =- p+ pÖ =

=- p+ pÖ =

 

19)  

sin ; 0.1 ; 0,1,2,...,10;

0.05 ; 0,...,20.

i

j

y x x i i

x j j

= = pÖ =

= pÖ =
 

20)  

cos ; 0.1 ; 0,1,2,...,10;
2

0.05 ; 0,...,20.
2

i

j

y x x i i

x j j

p
= = pÖ - =

p
= pÖ - =

 

 

  



 46  

ɻʃɸɺɸ 4. ʏʀʉʃɽʅʅʆɽ ɼʀʌʌɽʈɽʅʎʀʈʆɺɸʅʀɽ 
 
ʌʦʨʤʫʣʳ ʯʠʩʣʝʥʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʧʦʣʫʯʘʶʪʩʷ ʧʫʪʝʤ ʜʠʬʬʝʨʝʥ-

ʮʠʨʦʚʘʥʠʷ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʳʭ ʬʦʨʤʫʣ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ-

ʣʫʯʠʣʠ ʬʦʨʤʫʣʳ ʅʴʶʪʦʥʘ ʠ ʃʘʛʨʘʥʞʘ. 

 

4.1 ʌʦʨʤʫʣʳ ʅʴʶʪʦʥʘ 
 

ʇʫʩʪʴ ʟʘʜʘʥʘ ʪʘʙʣʠʯʥʘʷ ʬʫʥʢʮʠʷ ( )f x  ʥʘ ʨʘʚʥʦʤʝʨʥʦʡ ʩʝʪʢʝ 

,ix a i h= + Ö 0,...,i n= , h  ï ʰʘʛ ʩʝʪʢʠ. ɼʠʬʬʝʨʝʥʮʠʨʫʷ ʧʦʣʠʥʦʤ ʅʴʶ-

ʪʦʥʘ, ʜʣʷ ʧʝʨʚʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʧʦʣʫʯʠʤ 
2

2 3
0 0 0

3 2
4

0

1 2 1 3 6 2
( )

2 6

2 9 11 3
,

12

q q q
y x y y y

h

q q q
y

è - - +
¡ = D + D + D +é

ê

ø- + -
+ D +ù

ú

       (4.1) 

ʛʜʝ 0
0,

x x
q x a

h

-
= =; 

2 3 4
0 0 0 0, , ,y y y yD D D D ï ʢʦʥʝʯʥʳʝ ʨʘʟʥʦʩʪʠ ʧʝʨ-

ʚʦʛʦ, ʚʪʦʨʦʛʦ, ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʦʚ. 

ʇʦʛʨʝʰʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʨʘʚʥʘ 
1

0( ) [ ( 1) ( )]
( 1)!

n

n

y d
R x q q q n

n h dq

+D
¡ = - -

+
.       (4.2) 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ 0x x=   

2 3 4
0 0 0 0 0

1
0

0

1 1 1 1
( ) ,

2 3 4

( 1)
( ) .

1

nn

y x y y y y
h

y
R x

h n

+

è ø
¡ = D - D + D - D +é ù

ê ú

D-
¡ =

+

     (4.3) 

ɼʣʷ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʫʣʳ (ʧʫʪʝʤ ʜʠʬ-

ʬʝʨʝʥʮʠʨʦʚʘʥʠʷ (4.1) ʠ (4.2)): 
2

2 3 4
0 0 02

1 2
0

2 2

1 6 18 11
( ) ( 1) ;

12

( ) [ ( 1) ( )].
( 1)!

n

q q
y x y q y y

h

y d
R x q q q n

n h dq

+

è ø- +
¡¡= D + - D + D +é ù

ê ú

D
¡¡= - -

+

   (4.4) 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ 0x x=  ʙʫʜʝʤ ʠʤʝʪʴ: 
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2 3 4 5
0 0 0 0 02

1 1
0

0 2
1

1 11 5
( ) ;

12 6

2( 1) 1
( ) .

( 1)

n n n

i

y x y y y y
h

y
R x

in h

+ +

=

è ø
¡¡ = D -D + D - D +é ù

ê ú

- D
¡¡ =

+
ä

     (4.5) 

ʇʨʠʤʝʯʘʥʠʝ 1. ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʧʨʦʠʟʚʦʜʥʳʭ , ,...y y¡ ¡¡ ʚ ʬʠʢʩʠʨʦʚʘʥ-

ʥʦʡ ʪʦʯʢʝ x  ʚ ʢʘʯʝʩʪʚʝ 0x  ʩʣʝʜʫʝʪ ʙʨʘʪʴ ʙʣʠʞʘʡʰʝʝ ʩʣʝʚʘ ʦʪ x  ʪʘʙʣʠʯʥʦʝ 

ʟʥʘʯʝʥʠʝ ʘʨʛʫʤʝʥʪʘ. 

ʇʨʠʤʝʯʘʥʠʝ 2. ɺ ʢʘʯʝʩʪʚʝ ʪ. 0x  ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʣʶʙʘʷ ʫʟʣʦ-

ʚʘʷ ʪʦʯʢʘ. ʇʦʵʪʦʤʫ ʬʦʨʤʫʣʳ (4.3) ʠ (4.5) ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʣʶʙʦʡ 

ʪ. ix, ʝʩʣʠ ʦʥʘ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ i n jx x -¢ , ʛʜʝ j  ï ʧʦʨʷʜʦʢ ʧʦʣʠʥʦʤʘ.  

 
ʇʨʠʤʝʨ 4.1. 

ʅʘʡʪʠ (0)y¡  ʠ (0)y¡¡ ʬʫʥʢʮʠʠ ( )y f x= , ʟʘʜʘʥʥʦʡ ʪʘʙʣʠʯʥʦ: 

 

x  y  yD  2 yD  
3yD  

4 yD  

0,0 16,991 0,411 ï0,028 ï0,007 0,017 
5,0 17,402 0,383 ï0,035 0,010  
10 17,785 0,348 ï0,025   
15 18,133 0,323    
20 18,456     

 
ɿʜʝʩʴ ʰʘʛ ʨʘʚʝʥ 5. 
ʈʝʰʝʥʠʝ. ʇʦ ʬʦʨʤʫʣʘʤ (4.3), (4.4) ʧʦʣʫʯʠʤ (ʠʩʧʦʣʴʟʫʷ ʠʥʪʝʨʧʦʣʷʮʠ-

ʦʥʥʳʡ ʧʦʣʠʥʦʤ 3-ʦʛʦ ʧʦʨʷʜʢʘ): 

1 1 1
(0) 0.411 0.028 0.007 0.0845

5 2 3
y

è ø
¡ = + - ºé ù

ê ú
; 

4 4
0

( 1)
(0) 8.5 10

5 4
R y --
¡ = D =- Ö

Ö
. 

[ ]2 3 4
0 0

1 1
(0) 0.028 0.007 8.4 10

25 25
y y y -è ø¡¡= D -D = - + =- Ö

ê ú
; 

4
402 ( 1) 1 1 1

(0) 6.2 10
4 25 1 2 3

y
R -Ö - ÖDå õ
¡¡= + + =- Öæ ö

Ö ç ÷
. 

ʈʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ ʧʨʠʤʝʨʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʛʨʝʰʥʦʩʪʴ ʚʪʦʨʦʡ ʧʨʦ-

ʠʟʚʦʜʥʦʡ ʩʨʘʚʥʠʤʘ ʩ ʚʝʣʠʯʠʥʦʡ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ. 
 

4.2 ʌʦʨʤʫʣʘ ʃʘʛʨʘʥʞʘ 
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ɿʘʧʠʰʝʤ ʧʦʣʠʥʦʤ ʃʘʛʨʘʥʞʘ  

0

( )
n

j j
j

y P x y
=

=ä ,     (4.6) 

ʛʜʝ 
( )

( )
( ) ( )

j
j j

x
P x

x x x

P
=

¡- P
; 0 1( ) ( )( ) ( )nx x x x x x xP = - - ÖÖÖ -; 

0 1 1( )( ) ( ) ( )( ) ( )j j j j j j j nx x x x x x x x x x- +
¡P = - ÖÖÖ - - ÖÖÖ -. 

ɼʣʷ ʧʝʨʚʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ 

0

1
( ) ( ); ( ) ( )

n n

j j j j
j k j k

d d
y x y P x P x P x

dx dx x x= ¸

¡ = =
-

ä ä  

ʠʣʠ 

0 0

1
( ) ( )

n n

j j
j k k

k j

y x y P x
x x= =

¸

¡ =
-

ä ä .   (4.7) 

ɺʪʦʨʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
2

2
0

( ) ( )
n

j j
j

d
y x y P x

dx=

¡¡=ä , 

ʢʦʪʦʨʘʷ ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʤʝʪ ʚʠʜ 

2

2
0 0 0

1 1
( ) 2 ( )

( ) ( )

n n n

j j
j k kk k

k j k j

y x y P x
x x x x= = =

¸ ¸

è øå õ
é ùæ ö

¡¡= -é ùæ ö- -é ùæ ö
ç ÷é ùê ú

ä ä ä .  (4.8) 

ʇʨʠ ix x=  (ʪ. ʝ. ʚ ʫʟʣʘʭ) ʠʟ (4.7) ʠ (4.8) ʩʣʝʜʫʝʪ: 

0 0

1 1
( ) ( )

( )( )

n n

i i i j
k ji k j i j
k i j i

y x y x y
x x x x x= =

¸ ¸

¡ ¡= +P
¡- P -

ä ä .    (4.9) 

 

1

0 1

0 0

1 1
( ) 2

1
( ) .

( )( )

n n

i i
j k ji j i k
j i k i

n n
j

i
j kj i j i k
j i k i j

y x y
x x x x

y
x

x x x x x

-

= = +
¸ ¸

= =
¸ ¸ ¸

è
é

¡¡= +é - -
é
ê

ø
ù

¡+P ù¡P - -
ù
ú

ä ä

ä ä

         (4.10) 

ɺʳʯʠʩʣʠʤ ʧʦʛʨʝʰʥʦʩʪʴ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ. 
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2
1 1

2
( ) ( ); ( ) ( ).

( 1)! ( 1)!

n n
n n

M Md d
R x x R x x

n dx n dx

+ +¡ ¡¡¢ P ¢ P
+ +

 

ʊʘʢ ʢʘʢ  

1 1
0

2
2

1 12 2
0 0

1
( ) ( ) ,

( )

1 1
( ) ( ) ,

( ) ( )

n

n n
j j

n n

n n
j jj j

d
x x

dx x x

d
x x

x xdx x x

+ +
=

+ +
= =

P =P
-

è øå õ
é ùP =P -æ ö
æ öé ù- -ç ÷ê ú

ä

ä ä

 

ʪʦ ʧʦʣʫʯʠʤ 

1

0

1
( ) ( )

( 1)!

n
n

j j

M
R x x

n x x

+

=

¡ ¢ P
+ -

ä ,      (4.11) 

2

1

2
0 0

1 1
( ) ( )

( 1)! ( )

n n
n

j jj j

M
R x x

n x x x x

+

= =

è øå õ
é ù¡¡¢ P -æ ö
æ öé ù+ - -ç ÷ê ú

ä ä . (4.12) 

ɼʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʬʦʨʤʫʣʳ (4.7) ʠ (4.8) ʫʜʦʙʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʚʠʜʝ (ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʜʝʣʝʥʠʷ ʥʘ ʥʫʣʴ): 

0 0

1
( ) ( )

( )

n n

j jk
j kj

k j

y x y P x
x= =

¸

¡ =
¡P

ä ä ,     (4.13) 

0 0

0

1
( ) ( )

( )

n n n

j jkr
j k r kj

k j r j
r

y x y P x
x= = ¸

¸ ¸
=

¡¡=
¡P

ä ää ,    (4.14) 

ʛʜʝ      
0 1 1

1 1

( ) ( ) ( )( )

( )( ) ( ),

jk k k

j j n

P x x x x x x x

x x x x x x

- +

- +

= - ÖÖÖ - - ÖÖÖ

ÖÖÖ - - ÖÖÖ -
  

ʪ. ʝ. ʚ ( )jkP x  ʧʨʦʧʫʱʝʥʳ ʩʦʤʥʦʞʠʪʝʣʠ ʩ ʥʦʤʝʨʘʤʠ j  ʠ k ; 

0 1 1 1 1

1 1

( ) ( ) ( )( ) ( )( )

( )( ) ( ).

jkr r r k k

j j n

P x x x x x x x x x x x

x x x x x x

- + - +

- +

= - ÖÖÖ - - ÖÖÖ - - ÖÖÖ

ÖÖÖ - - ÖÖÖ -
  

ɿʜʝʩʴ ʧʨʦʧʫʱʝʥʳ ʩʦʤʥʦʞʠʪʝʣʠ ʩ ʥʦʤʝʨʘʤʠ ,j k  ʠ r . 

 

 

ʇʨʠʤʝʨ 4.2. 
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ʈʘʩʩʤʦʪʨʠʤ ʧʨʝʜʳʜʫʱʠʡ ʧʨʠʤʝʨ. ɺʳʯʠʩʣʠʪʴ (0)y¡  ʠ (0)y¡¡ ʩ ʧʦʤʦ-

ʱʴʶ ʧʦʣʠʥʦʤʘ 3-ʛʦ ʧʦʨʷʜʢʘ. 

 

x  y  

0,0 16,991 

5,0 17,402 

10 17,785 

15 18,133 

20 18,456 

 

ʈʝʰʝʥʠʝ. ʇʦ ʬʦʨʤʫʣʝ (4.9) ʧʦʣʫʯʠʤ: 

0 0 0 1
0 1 0 2 0 2

0 2 0 3 1
0 1 1 0 1 2 1 3

1 1 1
( ) ( )

1 1
( )( )

( )( )( )

y x y x x
x x x x x x

x x x x y
x x x x x x x x

è ø
¡ = + + + - Öé ù

- - -ê ú

è
Ö - - Ö +é

- - - -ê

 

2

0 2 2 0 2 1 2 3

3

0 3 3 0 3 1 3 2

1 1

( )( )( )

1 1
.

( )( )( )

y
x x x x x x x x

y
x x x x x x x x

+ Ö +
- - - -

ø
+ Ö ù

- - - -ú

 

ʇʦʜʩʪʘʚʠʤ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ: 

1 2
0 0

3

11 1 1
( ) ( ) ( 750)

30 ( 5) 250 ( 10) ( 250)

1 11 3
( ) 16.991 17.402

( 15) 750 30 5

3 1
17.785 18.133 0.0845.

10 15

y y
y x y

y

è
¡ = - + - Ö + Ö +é

- - -ê

ø
+ Ö = - Ö + Ö -ù- ú

- Ö + Ö =

 

ʇʦ ʬʦʨʤʫʣʝ (4.10) ʠʤʝʝʤ: 
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0 0

0 1 0 2 0 3 0 2 0 3

0 1 0 2 0 3 1

0 1

1 0 1 2 1 3 0 2 0 3

1 1 1 1
( ) 2

( )( )

1
( )( )( )

1 1 1

( )( )( )

y x y
x x x x x x x x x x

x x x x x x y
x x

x x x x x x x x x x

ë è øå õî
¡¡ = + + +é ùì æ ö

- - - - -é ùç ÷î ê úí

è
+ - - - Ö ³é

-ê

å õ
³ + +æ ö

- - - - -ç ÷

 

2
0 2 2 0 2 1 2 3 0 1 0 3

3
0 3 3 0 3 1 3 2 0 1 0 2

1 1 1 1

( )( )( )

1 1 1 1
.

( )( )( )

y
x x x x x x x x x x x x

y
x x x x x x x x x x x x

å õ
+ Ö + +æ ö

- - - - - -ç ÷

ûøå õî
+ Ö + üùæ ö

- - - - - -ç ÷îúý

 

ʇʦʜʩʪʘʚʠʤ ʪʘʙʣʠʯʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʠʤ: 

0 0

1

2

3

0 1 2 3

1 1 1 1
( ) 2

5 10 15 ( 10)( 15)

1 1 1
( 750) ( )

( 5)5( 5)( 10) 10 15

1 1 1
( 750) ( )

( 10)10 5( 5) 5 15

1 1 1
( 750) ( )

( 15)15 10 5 5 10

1 1 2
2

25 10 25

y x y

y

y

y

y y y y

ë è øå õ
¡¡ = + + +ì æ öé ù

- - - - -ç ÷ê úí

è ø
+ - + +é ù

- - - - -ê ú

è ø
+ - + +é ù

- Ö - - -ê ú

ûè ø
+ - + =üé ù

- Ö Ö - -ê úý

ë
= - + -ì
í

41
8.4 10 .

50

-û
=- Öü
ý

 

 

4.3 ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

 
1. ʀʩʭʦʜʷ ʠʟ ʬʦʨʤʫʣ ʃʘʛʨʘʥʞʘ (4.7), (4.8) ʧʦʣʫʯʠʪʴ ʬʦʨʤʫʣʳ (4.9), 

(4.10) ʜʣʷ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʫʟʣʘʭ ʩʝʪʢʠ. 

2. ʇʫʩʪʴ ʜʘʥʘ ʨʘʚʥʦʤʝʨʥʘʷ ʩʝʪʢʘ. ʅʘ ʧʨʠʤʝʨʝ ʧʦʣʠʥʦʤʘ ʃʘʛʨʘʥʞʘ ʪʨʝ-

ʪʴʝʛʦ ʧʦʨʷʜʢʘ ʧʦʣʫʯʠʪʴ ʠʟ ʬʦʨʤʫʣ (4.9), (4.10) ʬʦʨʤʫʣʳ ʅʴʶʪʦʥʘ (4.3), (4.5) 

ʜʣʷ ʧʨʦʠʟʚʦʜʥʳʭ ( ), ( )i iy x y x¡ ¡¡. 
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3. ʄʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ ʜʚʠʞʝʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ. ɿʘʢʦʥ ʜʚʠʞʝʥʠʷ 

( )S f t=  ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ  

 

t , 

ʩʝʢ 
S, ʤ SD  2SD  3SD  4SD  

0 0 2 6 6 0 

1 2 8 12 6 0 

2 10 20 18 6 0 

3 30 38 24 6  

4 68 62 30   

5 130 92    

6 222     

 
ʅʘʡʪʠ ʩʢʦʨʦʩʪʴ V  ʠ ʫʩʢʦʨʝʥʠʝ w ʪ. ʄ ʚ ʤʦʤʝʥʪ 3.5t=  ʩʝʢ. 

4. ɼʘʥʘ ʬʫʥʢʮʠʷ 
/2( ) , [0,1]xy x e x-= Í . ʇʦʣʫʯʠʪʴ ʪʘʙʣʠʮʫ ʟʥʘʯʝʥʠʡ 

ʩ ʰʘʛʦʤ 0.2h= . ʉ ʧʦʤʦʱʴʶ ʧʦʣʠʥʦʤʘ ʅʴʶʪʦʥʘ 3 ʧʦʨʷʜʢʘ ʚʳʯʠʩʣʠʪʴ ʟʥʘ-

ʯʝʥʠʷ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʪ. 0.1x= . ʆʮʝʥʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ. 

5. ɼʘʥʘ ʬʫʥʢʮʠʷ 
/ 2( ) , [0,1]xy x e x-= Í . ʇʦʣʫʯʠʪʴ ʪʘʙʣʠʮʫ ʟʥʘʯʝʥʠʡ 

ʩ ʰʘʛʦʤ 0.2h= . ʉ ʧʦʤʦʱʴʶ ʧʦʣʠʥʦʤʘ ʃʘʛʨʘʥʞʘ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʧʝʨ-

ʚʦʡ ʠ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʪ. 0.1x= . ʆʮʝʥʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ. 

6. ɼʘʥʘ ʬʫʥʢʮʠʷ 
2

( ) , [0,1]xy x e x= Í . ʇʦʣʫʯʠʪʴ ʪʘʙʣʠʮʫ ʟʥʘʯʝʥʠʡ ʩ 

ʰʘʛʦʤ 0.2h= . ʉ ʧʦʤʦʱʴʶ ʧʦʣʠʥʦʤʘ ʅʴʶʪʦʥʘ 3 ʧʦʨʷʜʢʘ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝ-

ʥʠʷ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʪ. 0.1x= . ʆʮʝʥʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ. 

7. ɼʘʥʘ ʬʫʥʢʮʠʷ 
2

( ) , [0,1]xy x e x= Í . ʇʦʣʫʯʠʪʴ ʪʘʙʣʠʮʫ ʟʥʘʯʝʥʠʡ ʩ 

ʰʘʛʦʤ 0.2h= . ʉ ʧʦʤʦʱʴʶ ʧʦʣʠʥʦʤʘ ʃʘʛʨʘʥʞʘ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʧʝʨʚʦʡ 

ʠ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʪ. 0.1x= . ʆʮʝʥʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ. 

 

4.4 ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ˉ4  
 

4.4.1 ʂʦʥʪʨʦʣʴʥʳʡ ʧʨʠʤʝʨ 

ɿʘʜʘʥʘ ʪʘʙʣʠʯʥʘʷ ʬʫʥʢʮʠʷ: 

 

 x  ( )f x  yD  2 yD  
3yD  

0x  1 1 4 12 6 

1x  2 5 16 18 6 

2x  3 21 34 24 6 
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3x  4 55 58 30  

4x  5 113 88   

5x  6 201    

1) ʈʘʩʩʯʠʪʘʪʴ ,f f¡ ¡¡ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ ʅʴʶʪʦʥʘ 2-ʛʦ ʧʦʨʷʜʢʘ ʠ 

ʚʳʯʠʩʣʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ. ɿʥʘʯʝʥʠʷ ( ), ( ), ( ),f x f x R x¡ ¡¡ ¡ ( )R x¡¡ ʚʳʯʠʩʣʠʪʴ 

ʥʘ ʠʩʭʦʜʥʦʡ ʩʝʪʢʝ ʠ ʥʘ ʥʦʚʦʡ ʩʝʪʢʝ { }1.5, 2.5, 3.5, 4.5, 5.5x= . 

2) ɺʳʯʠʩʣʠʪʴ ,f f¡ ¡¡ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣ ʃʘʛʨʘʥʞʘ ʠ ʚʳʚʝʩʪʠ ʟʥʘʯʝ-

ʥʠʝ f¡ ʠ f¡¡ ʥʘ ʠʩʭʦʜʥʦʡ ʩʝʪʢʝ ʠ ʥʘ ʥʦʚʦʡ ʩʝʪʢʝ. 

 

ʆʪʚʝʪ: 

ʇʦ ʬʦʨʤʫʣʝ ʅʴʶʪʦʥʘ 3-ʛʦ ʧʦʨʷʜʢʘ: ʘ) ʚ ʪʦʯʢʝ 

2, (2) 9, (2) 0;x f R¡ ¡= = = (2) 12, (2) 0;f R¡¡ ¡¡= =  ʙ) ʚ ʪʦʯʢʝ 

1.5, (1.5) 3.75;x f¡= =  (1.5) 9.f¡¡ =  

ʌʦʨʤʫʣʘ ʃʘʛʨʘʥʞʘ 3-ʛʦ ʧʦʨʷʜʢʘ ʜʘʩʪ ʪʦʪ ʞʝ ʨʝʟʫʣʴʪʘʪ, ʪ. ʝ. 

(2) 9, (2) 12f f¡ ¡¡= =  (ʜʘʪʴ ʦʙʲʷʩʥʝʥʠʝ). 

ʌʦʨʤʫʣʘ ʃʘʛʨʘʥʞʘ 5-ʛʦ ʧʦʨʷʜʢʘ ʜʘʝʪ ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ: 

(2) 9,f¡ = (2) 12f¡¡= .  

ʆʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʬʦʨʤʫʣʳ 3-ʛʦ ʠ 5-ʛʦ ʧʦʨʷʜʢʘ ʜʘʶʪ ʦʜʠʥʘʢʦʚʳʡ ʨʝ-

ʟʫʣʴʪʘʪ.  

 

4.4.2 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ 
 

1) 2 , [0,1], 0.1; , 0, , 20
2

x

j

h
y e x h x j j

-

= Í = = = . 

2) 3 , [1, 2], 0.1; 1 , 0, , 30
3

j

h
y x x h x j j= Í = = + = . 

3) 
2( 5) , [4, 6], 0.2; 4 ; 0, , 20

2

x
j

h
y e x h x j j- -= Í = = + = . 

4) 
2 2( 3) ( 5) , [2, 6], 0.2;x xy e e x h- - - -= + Í =  

    2 , 0, , 40
2

j

h
x j j= + = . 

5) 
2

, [ 1,1], 0.1; 1 , 0, , 40
3

x
j

h
y e x h x j j= Í - = =- + = . 

6) ln , [1, 2], 0.1; 1 , 0, , 20
2

j

h
y x x x h x j j= Í = = + = . 
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7) 
3

1
, [2, 4], 0.2; 2 , 0, , 30

31
j

h
y x h x j j

x
= Í = = + =
-

. 

8) ln( 1), [2, 3], 0.1; 2 , 0, , 20
2

j

h
y x x h x j j j= - Í = = + = . 

9) 1, [1, 2], 0.1; 1 , 0, , 20
2

j

h
y x x h x j j= + Í = = + = . 

10) 
2sin 1, 0, , ; , 0, , 20

2 20 2
j

h
y x x h x j j

p pè ø
= + Í = = =é ù

ê ú
. 

11) 
21 cos , 0, , ; , 0, , 20

2 20 2
j

h
y x x h x j j

p pè ø
= - Í = = =é ù

ê ú
. 

12) 
1

, [0,100], 2; 1 , 0, ,100
1 lg 2

j

h
y x h x j j

x
= Í = = + =
+

. 

13) 
1

, , , ; , 0, , 20
sin 3 2 60 3 2

j

h
y x h x j j

x

p p p pè ø
= Í = = + =é ù

ê ú
. 

14) 2 tg , [0, 0.2 ], 0.02 ; , 0, , 20
2

j

h
y x x h x j j= Ö Í p = p = =. 

15) 3 ctg , [0.3 , 0.5 ], 0.02 ; 0.3 , 0, , 20
2

j

h
y x x h x j j= Ö Í p p = p = p+ =. 

16) 

1
, 0.2 0.5 ; 0,1,...,10;

0.2 0.25 ; 0,1,...,20

x
i

j

y e x i i
x

x j j

= - = + Ö =

= + Ö =

 

17) 

1 1
; 0.1 ; 1,2,...,9;

sin cos 4

1
0.05 ; 1,...,18.

4

i

j

y x i i
x x

x j j

= =- p+ pÖ =
+

=- p+ pÖ =

 

18) 

3
sin cos ; 0.1 ; 0,1,2,...,20;

4

3
0.15 ; 1,...,10.

4

i

j

y x x x i i

x j j

= + =- p+ pÖ =

=- p+ pÖ =

 

19) 
sin ; 0.1 ; 0,1,2,...,10;

0.05 ; 0,...,20.

i

j

y x x i i

x j j

= = pÖ =

= pÖ =
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20) 

cos ; 0.1 ; 0,1,2,...,10;
2

0.05 ; 0,...,20.
2

i

j

y x x i i

x j j

p
= = pÖ - =

p
= pÖ - =
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ɻʃɸɺɸ 5. ʏʀʉʃɽʅʅʆɽ ʀʅʊɽɻʈʀʈʆɺɸʅʀɽ 
 
ʌʦʨʤʫʣʳ ʯʠʩʣʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʣʫʯʘʶʪʩʷ ʧʫ-

ʪʝʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʳʭ ʧʦʣʠʥʦʤʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʜʣʷ 

ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ. 

 

5.1 ʌʦʨʤʫʣʳ ʪʨʘʧʝʮʠʠ ʠ ʉʠʤʧʩʦʥʘ 

 
ɿʘʧʠʰʝʤ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʳʡ ʧʦʣʠʥʦʤ ʃʘʛʨʘʥʞʘ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʡ 

ʩʝʪʢʠ  
[ ]11

0

( 1)
( )

!( )!

nnn

n i
i

q
L x y

i n i q i

++

=

-
=

- -
ä ,         (5.1) 

ʛʜʝ 
[ ]1

( 1)( 2) ( )
n

q q q q q n
+
= - - ÖÖÖ - ï ʦʙʦʙʱʝʥʥʘʷ ʩʪʝʧʝʥʴ ʧʝʨʝʤʝʥʥʦʡ 

0 ;
x x

q
h

-
=  

b a
h

n

-
=  ï h ʘʛ ʩʝʪʢʠ. ɽʩʣʠ ʧʦʜʳʥʪʝʛʨʘʣʴʥʫʶ ʬʫʥʢʮʠʶ ( )f x  

ʥʘ ʠʥʪʝʨʚʘʣʝ [ , ]a b  ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʧʦʣʠʥʦʤʦʤ ʃʘʛʨʘʥʞʘ (5.1), ʪʦ ʜʣʷ 

ʠʥʪʝʛʨʘʣʘ ʦʪ ( )f x  ʧʦʣʫʯʠʤ 

0

( ) ( )
b n

i i
ia

f x dx b a H y
=

= -äñ ,      (5.2) 

ʛʜʝ iH  ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʅʴʶʪʦʥʘ ï ʂʦʪʝʩʘ 

( )

( )

[ ]1

0

11
, 0,...,

! !

n i nn

i

q
H dq i n

n i n i q i

- +-
= =

- -
ñ .        (5.3) 

ʌʦʨʤʫʣʳ ʚʠʜʘ (5.2) ʥʘʟʳʚʘʶʪ ʢʚʘʜʨʘʪʫʨʘʤʠ, ʠʣʠ ʢʚʘʜʨʘʪʫʨʥʳʤʠ 

ʬʦʨʤʫʣʘʤʠ. 

1) ʇʨʠ 1n=  (ʪ. ʝ. ʠʤʝʝʪʩʷ ʜʚʘ ʫʟʣʘ ʥʘ ʠʥʪʝʨʚʘʣʝ [ , ]a b ) ʧʦʣʫʯʠʤ ʠʟ (5.3) 

0 1

1

2
H H= =. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʬʦʨʤʫʣʘ (5.2) ʧʨʠʤʝʪ ʚʠʜ  

1

0

0 1( ) ( )
2

x

x

h
f x dx y y= +ñ . 

ʇʨʠʤʝʥʷʷ ʵʪʫ ʬʦʨʤʫʣʫ ʢʦ ʚʩʝʤ ʧʦʜʳʥʪʝʨʚʘʣʘʤ 1i ix x h+- =, ʧʦʣʫ-

ʯʠʤ  

0 1 2 1( ) [ 2( ) ]
2

b

n n

a

h
f x dx y y y y y-= + + + + +ñ .      (5.4) 
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ɼʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʯʣʝʥʘ 

 0 1 2 1( ) [ 2( ) ]
2

b

n n

a

h
R f x dx y y y y y-= - + + + + +ñ  

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ: 

2( )
( )

12
T

b a
R h y

-
¡¡=- x,        (5.5) 

ʛʜʝ a b<x<. 

ʌʦʨʤʫʣʫ (5.4) ʥʘʟʳʚʘʶʪ ʢʚʘʜʨʘʪʫʨʥʦʡ ʬʦʨʤʫʣʦʡ ʪʨʘʧʝʮʠʡ. ɻʝʦʤʝʪ-

ʨʠʯʝʩʢʠ ʬʦʨʤʫʣʘ (5.4) ʦʟʥʘʯʘʝʪ ʟʘʤʝʥʫ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ()y f x=  ʥʘ ʣʦ-

ʤʘʥʫʶ ʣʠʥʠʶ. 

 

ʀʟ ʬʦʨʤʫʣ (5.5) ʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ 0y¡¡> , ʪʦ ʬʦʨʤʫʣʘ ʪʨʘʧʝʮʠʠ (5.4) 

ʜʘʩʪ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʘ ʩ ʠʟʙʳʪʢʦʤ, ʝʩʣʠ 0y¡¡< , ʪʦ ï ʩ ʥʝʜʦʩʪʘʪʢʦʤ. 

ɼʣʷ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʩʝʪʢʠ ʬʦʨʤʫʣʘ ʪʨʘʧʝʮʠʡ (5.4) ʧʨʠʥʠʤʘʝʪ ʚʠʜ 

1

1
0

3
1

1
( ) ( ),

2

1
( ); [ ; ].

12

b n

i i i
ia

T i i i i i

f x dx h y y

R h y x x

-

+
=

-

ë
= +î

î
ì
î ¡¡=- x x Í
î
í

äñ

ä

  (5.6) 

 

2) ʇʨʠ 2n=  ʢʦʵʬʬʠʮʠʝʥʪʳ ʅʴʶʪʦʥʘ ï ʂʦʪʝʩʘ ʨʘʚʥʳ 

0 1 2

1 4 1
; ;

6 6 6
H H H= = =  

ʠ ʬʦʨʤʫʣʘ (5.2) ʧʨʠʤʝʪ ʚʠʜ 

2

0

0 1 2

2
( ) [ 4 ]

6

x

x

h
f x dx y y y= + +ñ .   (5.7) 

()xfy=
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ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʢʚʘʜʨʘʪʫʨʫ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ [ , ]a b , ʨʘʩ-

ʩʤʦʪʨʠʤ ʩʝʪʢʫ ʩ 2n m=  ʫʟʣʘʤʠ. ɿʜʝʩʴ m ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʳʥʪʝʨʚʘʣʦʚ ʜʣʠ-

ʥʦʡ 2h. ʇʨʠʤʝʥʷʷ ʬʦʨʤʫʣʫ (7.7) ʢ ʢʘʞʜʦʤʫ ʧʦʜʳʥʪʝʨʚʘʣʫ, ʧʦʣʫʯʠʤ 

0 2 1 3 5 2 1

2 4 2 2

2
( ) [( ) 4( )

6

2( )].

b

m m

a

m

h
f x dx y y y y y y

y y y

-

-

= + + + + + + +

+ + + +

ñ
   (5.8) 

ʕʪʘ ʬʦʨʤʫʣʘ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʢʚʘʜʨʘʪʫʨʥʦʡ ʬʦʨʤʫʣʳ ʉʠʤʧʩʦʥʘ. 

ɿʜʝʩʴ ;
2

b a b a
h

n m

- -
= =  n  ï ʯʝʪʥʦʝ ʯʠʩʣʦ (1n+  ï ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ 

ʩʝʪʢʠ). 

ʆʩʪʘʪʦʯʥʳʡ ʯʣʝʥ 

0 2 1 3 5 2 1

2 4 2 2

2
( ) [( ) 4( )

6

2( )]

b

C m m

a

m

h
R f x dx y y y y y y

y y y

-

-

= - + + + + + + +

+ + + +

ñ
 

ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

4 (4)( )
180

C

b a
R h y

-
=- x.        (7.9) 

 ɿʜʝʩʴ ʚʦʰʣʘ ʧʨʦʠʟʚʦʜʥʘʷ 4-ʛʦ ʧʦ-

ʨʷʜʢʘ, ʧʦʵʪʦʤʫ ʬʦʨʤʫʣʘ ʉʠʤʧʩʦʥʘ (5.8) ʙʫ-

ʜʝʪ ʪʦʯʥʘ ʜʣʷ ʧʦʜʳʥʪʝʛʨʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, 

ʟʘʜʘʥʥʳʭ ʧʦʣʠʥʦʤʘʤʠ ʥʝ ʪʦʣʴʢʦ 2-ʛʦ ʧʦ-

ʨʷʜʢʘ, ʥʦ ʠ 3-ʛʦ ʧʦʨʷʜʢʘ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠ ʬʦʨʤʫʣʘ ʉʠʤʧʩʦʥʘ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʨʠʚʫʶ ()y f x=  ʤʳ ʟʘʤʝ-

ʥʷʝʤ ʧʘʨʘʙʦʣʦʡ ()2y L x= , ʧʨʦʭʦʜʷʱʝʡ 

ʯʝʨʝʟ ʪʨʠ ʪʦʯʢʠ: 

( ) ( ) ( )0 0 0 1 1 1 2 2 2, , , , ,M x y M x y M x y . 

ɼʣʷ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʩʝʪʢʠ (1i i ih x x-= - ) ʬʦʨʤʫʣʘ ʉʠʤʧʩʦʥʘ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ 

( ){

( )

( )

0

2 1 2
2 2 2 1 2 2

1 2 1 2

2

2 1 2 1 2

2 2 2 1 2 1

( ) 2
6

,
2

nxb m
k k

k k k k
k k ka x

k k k

k k k k

h h
f x dx ydx y h h h

h h

y h h

y h h h

-
- -

= -

- -

- -

+
= = - +

û+ + + î
ü

+ - îý

äñ ñ

(5.10)  

ʛʜʝ / 2m n= . 

0x
1x

2x

0y
1y 2y

0M

1M

2M

hh

)(xf
R
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5.2 ʌʦʨʤʫʣʳ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ 

 
ʀʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʬʦʨʤʫʣʳ ʧʨʷʤʦ-

ʫʛʦʣʴʥʠʢʦʚ 

1

1
0

( ) ,
b n

i i i i i
ia

f x dx y h h x x
-

+
=

= = -äñ  ï ʣʝʚʦʩʪʦʨʦʥʥʷʷ;       (5.11) 

1
1

0

( ) ( ) ,
2

b n
i i

i i i
ia

x x
f x dx f h

-
+

=

+
= x x =äñ  ï ʮʝʥʪʨʘʣʴʥʘʷ.    (5.12) 

ʇʦʛʨʝʰʥʦʩʪʠ ʢʚʘʜʨʘʪʫʨʥʳʭ ʬʦʨʤʫʣ (5.11) ʠ (5.12) (ʜʣʷ h const= ) 

ʨʘʚʥʳ  

1 ( )
2

b a
R hy

-
¡= x ï ʣʝʚʦʩʪʦʨʦʥʥʷʷ;         (5.13) 

2
2 ( )

24

b a
R h y

-
¡¡= x ï ʮʝʥʪʨʘʣʴʥʘʷ.         (5.14) 

ʉʨʘʚʥʠʚʘʷ ʬʦʨʤʫʣʳ ʧʦʛʨʝʰʥʦʩʪʝʡ (5.5) ʠ (5.14), ʜʝʣʘʝʤ ʟʘʢʣʶʯʝʥʠʝ, 

ʯʪʦ ʮʝʥʪʨʘʣʴʥʘʷ ʬʦʨʤʫʣʘ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʚ 2 ʨʘʟʘ ʪʦʯʥʝʝ ʬʦʨʤʫʣʳ ʪʨʘʧʝ-

ʮʠʡ. 

 

ʇʨʠʤʝʨ 5.1. 

ʅʘʡʪʠ ln2 ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 10ï4 ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ 

1

0.5

ln 2
dx

x
=ñ , ʚʳʯʠʩ-

ʣʠʚ ʠʥʪʝʛʨʘʣ ʪʨʝʤʷ ʤʝʪʦʜʘʤʠ: 1) ʧʦ ʬʦʨʤʫʣʝ ʉʠʤʧʩʦʥʘ; 2) ʧʦ ʬʦʨʤʫʣʝ ʪʨʘ-

ʧʝʮʠʡ; 3) ʧʦ ʮʝʥʪʨʘʣʴʥʦʡ ʬʦʨʤʫʣʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ.  

ʈʝʰʝʥʠʝ. ʆʮʝʥʠʤ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥ-

ʥʦʡ ʪʦʯʥʦʩʪʠ ʢʚʘʜʨʘʪʫʨʥʳʭ ʬʦʨʤʫʣ. ɼʣʷ ʵʪʦʛʦ ʚʳʯʠʩʣʠʤ ʧʨʦʠʟʚʦʜʥʳʝ. 

(4)

3 5

1 2 24
( ) ; ( ) ; ( ) .f x f x f x

x x x
¡¡= = =  

ʅʘ ʦʪʨʝʟʢʝ [1/ 2,1] ʠʤʝʝʤ 

(4) 5
2 43

2
( ) 16 ; ( ) 24 2 768 .

(1/ 2)
f x M f x M¡¡< = = = Ö = = 

ɼʣʷ ʤʝʪʦʜʘ ʉʠʤʧʩʦʥʘ ʧʦʛʨʝʰʥʦʩʪʴ ʨʘʚʥʘ 

 
4

4

( ) 1 1
| | ; ; .

180 2 4 2
C

b a b a
R M h h b a

m m

- -
= = = - = 

ʇʦʵʪʦʤʫ ʧʦʛʨʝʰʥʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ: 
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4
41 1

| | 768 10
2 180 4

CR
m

-å õ
= <æ ö

Ö ç ÷
. 

ʆʪʩʶʜʘ ( )
4 44 2.13 10m > Ö  ʠʣʠ 4, 2 8m n m= = =, ʪ. ʝ. ʧʦʣʫʯʠʤ 9 

ʫʟʣʦʚ. 

ɿʘʥʝʩʝʤ ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʮʫ. 

 

x     

0 0.5x =  0( ) 2f x =    

1 0.5625x =   1( ) 1.77777f x =   

2 0.6250x =    2( ) 1.60f x =  

3 0.6875x =   3( ) 1.45454f x =   

4 0.7500x =    4( ) 1.33333f x =  

5 0.8125x =   5( ) 1.23077f x =   

6 0.8750x =    6( ) 1.14286f x =  

7 0.9375x =   7( ) 1.06666f x =   

8 1.0x =  8( ) 1.0f x =    

 

ʇʦʣʫʯʠʤ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʉʣʦʞʠʤ ʮʠʬʨʳ ʧʦ ʩʪʦʣʙʮʘʤ 

1 2 33; 5.52976; 4.07619A A A= = = . ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʠʩʢʦʤʳʡ ʨʝ-

ʟʫʣʴʪʘʪ [ ]1 2 3ln 2 4 2 0.6931
3

h
A A A= + + = . 

ʈʘʩʩʤʦʪʨʠʤ ʬʦʨʤʫʣʫ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ: 

2
2

1 1
; ;

24 2 2

b a b a
R h M h b a

n n

- -
< = = - =. 

ʇʦʣʫʯʠʤ 

2
41 1

16 10
2 24 2

R
n

-å õ
< <æ ö
Ö ç ÷

. 

ʆʪʩʶʜʘ 
2 410 /12n >  ʠʣʠ 29n= .  

ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʫ ʪʨʘʧʝʮʠʡ, ʪʦ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ln2 ʩ ʪʦʯ-

ʥʦʩʪʴʶ 
410-  ʧʦʪʨʝʙʫʝʪʩʷ 58 ʫʟʣʦʚ ʩʝʪʢʠ ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ʜʣʷ ʬʦʨʤʫʣʳ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʚʟʷʪʴ 8n= , ʪʦ ʧʦ-

ʛʨʝʰʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ ʠʥʪʝʛʨʘʣʘ 

1

0.5

ln 2
dx

x
=ñ  ʙʫʜʝʪ ʧʨʝʚʦʩʭʦʜʠʪʴ 

310- . 
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5.3 ʇʨʘʚʠʣʦ ʈʫʥʛʝ ʦʮʝʥʢʠ ʦʩʪʘʪʦʯʥʦʛʦ ʯʣʝʥʘ 
 

ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʘʚʠʣʦ ʈʫʥʛʝ ʜʣʷ ʦʮʝʥʢʠ ʧʦʛʨʝʰʥʦ-

ʩʪʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ  

2 1( )
2 1

b
n n

n m
a

S S
f x dx S

-
- =

-
ñ , 

ʛʜʝ 1 2,n nS S  ï ʟʥʘʯʝʥʠʷ ʠʥʪʝʛʨʘʣʘ, ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʢʚʘʜʨʘʪʫʨ-

ʥʦʡ ʬʦʨʤʫʣʝ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʫʟʣʦʚ 1n  ʠ 2n  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ;  

2m=  ï ʜʣʷ ʬʦʨʤʫʣʳ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʠ ʪʨʘʧʝʮʠʠ;  

4m=  ï ʜʣʷ ʬʦʨʤʫʣʳ ʉʠʤʧʩʦʥʘ. 

ʋʚʝʣʠʯʠʚʘʷ ʯʠʩʣʦ ʫʟʣʦʚ, ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʪʦʯʥʦʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. 

ɽʩʣʠ ʟʘʜʘʪʴ ʪʦʯʥʦʩʪʴ e, ʪʦ, ʠʩʧʦʣʴʟʫʷ ʢʨʠʪʝʨʠʡ  

2 1

2 1

n n

m

S S-
¢e

-
,          (5.15) 

ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʟʥʘ-

ʯʝʥʠʷ ʠʥʪʝʛʨʘʣʘ ʙʝʨʫʪ 2nS . ʇʨʠ ʵʪʦʤ ʦʙʳʯʥʦ 2 2 1n n= Ö, ʪ. ʝ. ʢʦʣʠʯʝʩʪʚʦ 

ʫʟʣʦʚ ʫʜʚʘʠʚʘʝʪʩʷ. 
 

 

5.4 ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 
  

1. ʇʦʣʫʯʠʪʝ ʬʦʨʤʫʣʫ ʜʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʯʣʝʥʘ ʢʚʘʜʨʘʪʫʨʳ ʪʨʘʧʝʮʠʠ. 

2. ʇʦʣʫʯʠʪʝ ʬʦʨʤʫʣʫ ʜʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʯʣʝʥʘ ʢʚʘʜʨʘʪʫʨʳ ʉʠʤʧʩʦʥʘ. 

3. ʇʦʣʫʯʠʪʝ ʬʦʨʤʫʣʫ ʜʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʯʣʝʥʘ ʢʚʘʜʨʘʪʫʨʳ ʮʝʥʪʨʘʣʴʥʳʭ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ. 

4. ʇʦʣʫʯʠʪʝ ʬʦʨʤʫʣʫ ʜʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʯʣʝʥʘ ʢʚʘʜʨʘʪʫʨʳ ʣʝʚʦʩʪʦʨʦʥ-

ʥʠʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ.  

5. ʇʦ ʬʦʨʤʫʣʝ ʉʠʤʧʩʦʥʘ ʚʳʯʠʩʣʠʪʴ ʠʥʪʝʛʨʘʣ 

1

0
1

dx

x+
ñ , ʧʨʠʥʷʚ 10n= . 

ɺʳʯʠʩʣʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ.  

6. ʇʦ ʬʦʨʤʫʣʝ ʪʨʘʧʝʮʠʡ ʚʳʯʠʩʣʠʪʴ ʠʥʪʝʛʨʘʣ 

1

0
1

dx

x+
ñ , ʧʨʠʥʷʚ 10n= . 

ɺʳʯʠʩʣʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ. 

7. ʇʦ ʬʦʨʤʫʣʝ ʮʝʥʪʨʘʣʴʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʚʳʯʠʩʣʠʪʴ ʠʥʪʝʛʨʘʣ 
1

0
1

dx

x+
ñ , ʧʨʠʥʷʚ 10n= . ɺʳʯʠʩʣʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ. 
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8. ʇʦ ʬʦʨʤʫʣʝ ʉʠʤʧʩʦʥʘ ʚʳʯʠʩʣʠʪʴ ʠʥʪʝʛʨʘʣ 

2

2
0 4

dx

x+
ñ , ʧʨʠʥʷʚ 

10n= . ɺʳʯʠʩʣʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ. 

9. ʇʦ ʬʦʨʤʫʣʝ ʪʨʘʧʝʮʠʡ ʚʳʯʠʩʣʠʪʴ ʠʥʪʝʛʨʘʣ 

2

2
0 4

dx

x+
ñ , ʧʨʠʥʷʚ 10n=

. ɺʳʯʠʩʣʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ. 

10. ʇʦ ʬʦʨʤʫʣʝ ʮʝʥʪʨʘʣʴʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʚʳʯʠʩʣʠʪʴ ʠʥʪʝʛʨʘʣ 
2

2
0 4

dx

x+
ñ , ʧʨʠʥʷʚ 10n= . ɺʳʯʠʩʣʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ. 

 

5.5 ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ˉ5  
 

 

1) ʉ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ ʧʘʢʝʪʘ Mathcad ʧʨʦʚʝʩʪʠ ʚʳʯʠʩ-

ʣʝʥʠʷ ʠʥʪʝʛʨʘʣʦʚ ʥʘ ʟʘʜʘʥʥʦʡ ʩʝʪʢʝ ʠ ʩʦʩʪʘʚʠʪʴ ʪʘʙʣʠʮʫ. 

2)  ʀʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʫʶ ʪʘʙʣʠʮʫ ʚʳʯʠʩʣʠʪʴ ʠʥʪʝʛʨʘʣ ʧʦ ʬʦʨʤʫ-
ʣʘʤ: ʘ)ʣʝʚʳʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ; ʙ) ʧʨʘʚʳʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ; ʚ)  

ʮʝʥʪʨʘʣʴʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ; ʛ) ʪʨʘʧʝʮʠʡ; ʜ) ʉʠʤʧʩʦʥʘ ʠ ʦʮʝ-

ʥʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ. 

3) ʉʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʪʦʯʥʳʤ ʟʥʘʯʝʥʠʝʤ   

 

5.5.1 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ 

 

1. 

2
6

0

, 10 .
(1 )

dx

x x

-e=
+

ñ              2. 

2

4

34
0

, 10
(1 )

dx

x x
e -=

-
ñ  

3. 

3

4

/2

0

, 10
( 3)x

dx

x e
e -=

+
ñ         4. 

2
4

2
0

, 10 .
1

dx

x x

-e=
-

ñ  

5. ñ
-=e

+

2

0

4

2

2

.10,
1x

dxx
                 6. 

4
4

2
0

, 10 .
1

xdx

x

-e=
+

ñ  

7. ñ
-=e

+

2

0

4

2

3

.10,
1x

dxx
                8. 

1
4

0

ln ln(1 ) , 10 .x x dx -+ e=ñ  

9. ñ
-

=
+-

1

1 22
.8n,

x1x1

dx
    10. 

2

cos , 6.xe xdx n
¤
-

-¤

=ñ  
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11. ñ
¤
- =

+0

x .10n,
x2

dx
e              12. 

2

sin , 6.xe xdx n
¤
-

-¤

=ñ  

13. .10,
x1

dx 6
1

0 3

-
ñ =e
+

             14. 

3.5
5

2
2

, 10 .
5 4

dx

x x

-e=
+ -

ñ  

15. 
2 5

20
, 10 .

4

dx

x
eñ

-=
+

   16. 

10
5

4
2

, 10 .
1

dx

x

-e=
+

ñ  

17. 
2 3 5

0
1 , 10 .x dx eñ

-+ =    18. 

1 3
5

8
0

, 10 .
1

x dx

x

-e=
+

ñ  

19. 
4 5

21

1
, 10 .

x
dx

x
eñ

-+
=    20. 

2 5 5

0
1 , 10 .x dx eñ

-+ =  
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ɻʃɸɺɸ 6. ʇʆʀʉʂ ʄʀʅʀʄʋʄɸ ʌʋʅʂʎʀʀ ʆɼʅʆʁ 

ʇɽʈɽʄɽʅʅʆʁ 
 

6.1 ʄʝʪʦʜʳ ʧʨʷʤʦʛʦ ʧʦʠʩʢʘ 

 
6.1.1 ʄʝʪʦʜ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʦʠʩʢʘ (ʄʈʇ) 

 

ʇʫʩʪʴ ( ) [ , ]f x Q a bÍ  ʠ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʢʘʢʫʶ-ʣʠʙʦ ʠʟ ʪʦʯʝʢ ʤʠʥʠ-

ʤʫʤʘ *x ʥʘ [ , ]a b ʩ ʘʙʩʦʣʶʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ 0e> . ʈʘʟʦʙʴʝʤ [ , ]a b  ʥʘ n

ʨʘʚʥʳʭ ʯʘʩʪʝʡ ʪʦʯʢʘʤʠ , 0,1,..., ;i

b a
x a i h i n h

n

-
= + Ö = =, ʛʜʝ 

b a
n

e

-
= . 

ʅʘʡʜʝʤ ʪʦʯʢʫ mx , ʜʣʷ ʢʦʪʦʨʦʡ 

 
0

( ) min ( )m i
i n

f x f x
¢ ¢

=       (6.1)  

ʠ ʧʦʣʘʛʘʝʤ * *, ( )m mx x f f xº º . 

6.1.2 ʄʝʪʦʜ ʜʝʣʝʥʠʷ ʦʪʨʝʟʢʘ ʧʦʧʦʣʘʤ (ʄɼʆʇ) 

 

ʇʫʩʪʴ ʟʘʜʘʥʘ ( ) [ , ]f x Q a bÍ . ʅʘʜʦ ʥʘʡʪʠ *x  ʠ *f . ʇʫʩʪʴ 0e>  ï ʪʨʝ-

ʙʫʝʤʘʷ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʢʠ *x . ɺʳʙʨʘʚ (0, )d eÍ  (ʟʜʝʩʴ d ï ʧʘʨʘ-

ʤʝʪʨ ʤʝʪʦʜʘ) ʧʦʩʪʨʦʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ( ) ( )

1 2{ }, { }, { }, { }, 1,...n n

n na b x x n= , 

ʠʩʧʦʣʴʟʫʷ ʨʝʢʫʨʨʝʥʪʥʳʝ ʬʦʨʤʫʣʳ: 

 

0 0

( 1)

1 1 1

( 1)

2 1 1

( 1) ( 1) ( 1)

1 2 1 2

( 1) ( 1) ( 1)

1 1 1 2

; ;

( 2 ) / 2;

( 2 ) / 2;

, ( ) ( );

, ( ) ( ).

n

n n

n

n n

n n n

n n n

n n n

n n n

a a b b

x a b

x a b

a a b x ʝʩʣʠ f x f x

a x b b ʝʩʣʠ f x f x

d

d

-

- -

-

- -

- - -

-

- - -

-

= =ë
î

= + -î
î

= + +ì
î
= = ¢î

î = = >í

   

 (6.2) 
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ɿʘ ʪʦʯʢʫ *x  ʧʨʠʥʠʤʘʝʤ * ( ) / 2n nx a b= + , ʧʦʛʨʝʰʥʦʩʪʴ ʨʘʚʥʘ 

( )

2

n n
n

b a
e

-
= . ʋʩʣʦʚʠʝ ʟʘʚʝʨʰʝʥʠʝ ʧʨʦʮʝʩʩʘ 

ne e¢ . ʆʙʳʯʥʦ ʙʝʨʫʪ / 2d e=  

6.1.3 ʄʝʪʦʜ ʌʠʙʦʥʘʯʯʠ (ʄʌ) 

ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʠʩʝʣ ʌʠʙʦʥʘʯʯʠ 
nF , 

ʟʘʜʘʚʘʝʤʳʭ ʨʝʢʫʨʨʝʥʪʥʦʡ ʬʦʨʤʫʣʦʡ 
1 2 0 1( 2), 1, 1n n nF F F n F F- -= + ² = =. 

ʐʘʛ 1. 

ɿʘʜʘʝʤ ʪʦʯʥʦʩʪʴ e. 

ʇʦ ʪʘʙʣʠʮʝ ʧʨʦʚʝʨʷʝʤ ʫʩʣʦʚʠʝ  

 0
0; ( )n

n

b a
F
e

D
D = ¢ D = -             (6.3) 

ʠ ʦʧʨʝʜʝʣʷʝʤ ʯʠʩʣʦ n. ɺ ʪʘʙʣʠʮʝ 6.1 ʧʨʠʚʝʜʝʥʳ ʯʠʩʣʘ ʌʠʙʦʥʘʯʯʠ nF . 

ʊʘʙʣʠʮʘ 8.1 

n 1 2 3 4 5 6 7 8 9 10 

nF  1 2 3 5 8 13 21 34 55 89 

 

n 11 12 13 14 15 16 17 18 19 20 

nF  144 233 377 610 987 1597 2584 4181 6765 10946 

  

ʐʘʛ 2. 

 ʆʧʨʝʜʝʣʷʝʤ ʪʦʯʢʫ 0d  ʠʟ ʫʩʣʦʚʠʷ  0

1 1

, 4,5,6,...n

n

F
n

F -

D
= =

D
  

  

 0 0 1d a= +D.      (6.4)  

 ʐʘʛ 3. 

 ʆʧʨʝʜʝʣʷʝʤ ʪʦʯʢʫ 0c  ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʙʳʣʘ ʩʠʤʤʝʪʨʠʯʥʘ 0d  ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʩʝʨʝʜʠʥʳ ʠʥʪʝʨʚʘʣʘ 0D, ʪ.ʝ. 0 0 0 0d a b c- = -, ʦʪʢʫʜʘ 0 0 0 0c b a d= + -.  

 ʐʘʛ 4. 
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 ɺʳʯʠʩʣʷʝʤ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʘʭ 
0 0 0 0( , , , )a b c d . ʉʨʘʚʥʠʚʘʝʤ 

ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ, ʚʦʟʤʦʞʥʳ ʩʠʪʫʘʮʠʠ: 

 

0 0

0 0

1) ( ) ( ),

2) ( ) ( ).

f c f d

f c f d

¢

>
     (6.5) 

 

 ʐʘʛ 5. 

 ʆʧʨʝʜʝʣʷʝʤ ʥʦʚʳʡ (ʧʨʠʚʝʜʝʥʥʳʡ) ʠʥʪʝʨʚʘʣ: 

ʉʠʪʫʘʮʠʷ 1) 
1 0 1 0 1 0 1 1; ; ;a a b d d c x d= = = =. 

ʊʦʯʢʘ 1c  ʥʘʭʦʜʠʪʩʷ ʠʟ ʫʩʣʦʚʠʷ 1 1 1 1b c d a- = -, ʦʪʢʫʜʘ  

1 1 1 1c b a d= + -.       (6.6) 

 

ʉʠʪʫʘʮʠʷ 2)  
1 0 1 0 1 0 1 1; ; ;a c b b c d x c= = = =   

  ʊʦʯʢʘ 1d  ʥʘʭʦʜʠʪʩʷ ʠʟ ʫʩʣʦʚʠʷ 1 1 1 1b c d a- = -, ʦʪʢʫʜʘ 

1 1 1 1d b a c= + -        (6.7) 

ʀʪʝʨʠʨʫʝʤ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʜʦʩʪʠʛʥʝʤ ʟʥʘʯʝʥʠʷ i n= . ʇʦʣʘʛʘʝʤ 
*

nx xº  

 ʉʢʦʨʦʩʪʴ ʩʭʦʜʠʤʦʩʪʠ ʣʠʥʝʡʥʘʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ  

1

1
0,618n

n

F

F
a

g-

=  =  

 

6.1.4 ʄʝʪʦʜ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ (ʄɿʉ) 
 

ʀʜʝʷ ʤʝʪʦʜʘ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʠ ʠʜʝʷ ʤʝʪʦʜʘ ʌʠʙʦʥʘ-

ʯʯʠ. ʆʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʟʜʝʩʴ ʥʝ ʥʘʜʦ ʟʘʨʘʥʝʝ ʟʘʜʘʚʘʪʴ n, ʯʪʦʙʳ 

ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʠʩʢ ʪʦʯʝʢ 0d  ʠ 0c . 

ɼʣʠʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʚ ʄɿʉ ʙʝʨʫʪʩʷ ʚ ʬʠʢʩʠʨʦʚʘʥ-

ʥʦʤ ʦʪʥʦʰʝʥʠʠ: 
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0 1 1

1 2

... n

n

g-D D D
= = = =

D D D
, 

0 b aD = -,     (6.8) 

ʛʜʝ 
5 1

1,618
2

g
+

= º  ï ʟʦʣʦʪʦʝ ʩʝʯʝʥʠʝ. ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʤʝʪʦʜʝ ʌʠʙʦʥʘʯʯʠ 

1 1 1; limn n n

n
n n n

F F

F F
g- - -

¤

D
= =

D
. 

ʐʘʛ 1. 

 ʆʧʨʝʜʝʣʷʝʤ 
0c  ʠ 

0d  ʠʟ ʫʩʣʦʚʠʡ: 0

1

g
D
=

D
 ʠ 1

2

g
D
=

D
 

0 0 2 0 0 1,c a d a= +D = +D.     (6.9) 

  

 ʐʘʛ 2. 

 ɺʳʯʠʩʣʷʝʤ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʘʭ 0 0 0 0( , , )a b c d . ʉʨʘʚʥʠʚʘʝʤ ʟʥʘ-

ʯʝʥʠʷ ʬʫʥʢʮʠʠ, ʚʦʟʤʦʞʥʳ ʩʠʪʫʘʮʠʠ: 

 

0 0

0 0

1) ( ) ( ),

2) ( ) ( ).

f c f d

f c f d

¢

>
 

ʐʘʛ 3. ʆʧʨʝʜʝʣʷʝʤ ʥʦʚʳʡ (ʧʨʠʚʝʜʝʥʥʳʡ) ʠʥʪʝʨʚʘʣ: 

ʉʠʪʫʘʮʠʷ 1) 1 0 1 0 1 0 1 1; ; ;a a b d d c x d= = = =. 

ʊʦʯʢʘ 1c  ʥʘʭʦʜʠʪʩʷ ʠʟ ʫʩʣʦʚʠʷ 2

3

g
D
=

D
, ʦʪʢʫʜʘ  

1 0 3c a= +D.       (6.10) 

 

ʉʠʪʫʘʮʠʷ 2)  1 0 1 0 1 0 1 1; ; ;a c b b c d x c= = = =   

  ʊʦʯʢʘ 1d  ʥʘʭʦʜʠʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ 

1 0 3d b= -D        (6.11) 

ʐʘʛ 4.  

 ʇʨʦʜʦʣʞʘʝʤ ʧʨʦʮʝʩʩ, ʧʦʢʘ ʥʝ ʜʦʩʪʠʛʥʝʤ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ 
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0

1
n

n e
g

å õ
D =D ¢æ ö

ç ÷
.      (6.12) 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʧʦʛʨʝʰʥʦʩʪʴ ʙʫʜʝʪ ʨʘʚʥʘ 0

1 1 1

2 2

n

n e
g

å õ
D = ÖD ¢æ ö

ç ÷
 

6.2 ʇʦʣʠʥʦʤʠʘʣʴʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ 

 
8.3.1 ʄʝʪʦʜ ʇʘʫʵʣʣʘ 

 ʕʪʦʪ  ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʮʝʜʫʨʳ 

ʦʮʝʥʠʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʚʘʜʨʘʪʠʯʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. 

 ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʇʘʫʵʣʣʘ: ʧʫʩʪʴ 1x  - ʥʘʯʘʣʴʥʘʷ ʪʦʯʢʘ; xD  - 

ʚʳʙʨʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʰʘʛʘ ʧʦ ʦʩʠ x. 

ʐʘʛ 1: ɺʳʯʠʩʣʠʪʴ xxx D+= 12 . 

ʐʘʛ 2: ɺʳʯʠʩʣʠʪʴ  )( 1xf  ʠ  )( 2xf . 

ʐʘʛ 3: ɽʩʣʠ  )()( 21 xfxf > , ʧʦʣʦʞʠʪʴ xxx D+= 213 , ʝʩʣʠ  )()( 21 xfxf ¢ , ʪʦ 

xxx D-= 13 . ɽʩʣʠ 13 xx < , ʪʦ ʧʝʨʝʥʫʤʝʨʦʚʘʪʴ ʪʦʯʢʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʧʦʨʷʜʢʝ: 31 xx = , 12 xx = , 23 xx = . 

ʐʘʛ 4: ɺʳʯʠʩʣʠʪʴ  )( 3xf  ʠ ʥʘʡʪʠ 

},,min{ 321min fffF = . 

minX   ʨʘʚʥʦ ʪʦʯʢʝ ix , ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ minF . 

ʐʘʛ 5: ʇʦ  ʪʨʝʤ ʪʦʯʢʘʤ  321 ,, xxx   ʚʳʯʠʩʣʠʪʴ x, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (2.1), 

ʪ.ʝ. ʠʩʧʦʣʴʟʫʷ ʢʚʘʜʨʘʪʠʯʥʫʶ ʘʧʧʨʦʢʩʠʤʘʮʠʶ. 

ʐʘʛ 6: ʇʨʦʚʝʨʢʘ ʥʘ ʦʢʦʥʯʘʥʠʝ ʧʦʠʩʢʘ: 

 ʘ) ʷʚʣʷʝʪʩʷ ʣʠ ʨʘʟʥʦʩʪʴ min ( )F f x- ¢e; 
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 ʙ) ʷʚʣʷʝʪʩʷ ʣʠ ʨʘʟʥʦʩʪʴ minX x- ¢d, 

 ʛʜʝ 0>e  ʠ  0>d  -  ʟʘʜʘʥʥʳʝ ʪʦʯʥʦʩʪʠ. 

 ɽʩʣʠ ʫʩʣʦʚʠʷ ʘ) ʠ ʙ) ʚʳʧʦʣʥʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪʦ ʟʘʢʦʥʯʠʪʴ ʧʦʠʩʢ. 

ʀʥʘʯʝ ʧʝʨʝʭʦʜ ʥʘ ʐʘʛ 8. 

ʐʘʛ 7: ɺʳʙʨʘʪʴ "ʥʘʠʣʫʯʰʫʶ" ʪʦʯʢʫ (minX  ʠʣʠ  x) ʠ ʜʚʝ ʪʦʯʢʠ ʧʦ ʦʙʝ 

ʩʪʦʨʦʥʳ ʦʪ ʥʝʝ. ʆʙʦʟʥʘʯʠʪʴ ʵʪʠ ʪʦʯʢʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʧʦʨʷʜʢʝ ʠ ʧʝʨʝʡʪʠ ʥʘ 

ʐʘʛ 2. 

ɿʘʤʝʯʘʥʠʝ: ʧʦʩʣʝ ʧʷʪʦʛʦ ʰʘʛʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʧʨʦʚʝʨʢʫ,  ʪ.ʢ. ʪʦʯʢʘ x  ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʟʘ ʪʦʯʢʦʡ 3x . ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʦʯʢʘ 

x  ʟʘʤʝʥʷʝʪʩʷ ʪʦʯʢʦʡ, ʢʦʦʨʜʠʥʘʪʘ ʢʦʪʦʨʦʡ ʚʳʯʠʩʣʷʝʪʩʷ c ʫʯʝʪʦʤ ʟʘʨʘʥʝʝ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʜʣʠʥʳ ʰʘʛʘ. 

ʇʨʠʤʝʨ 6.2: ʅʘʡʪʠ  
x

xxf 162)(min 2+= . 

ʇʫʩʪʴ ʥʘʯʘʣʴʥʘʷ ʪʦʯʢʘ  11=x  ʠ ʜʣʠʥʘ ʰʘʛʘ  1=Dx . 

ʂʨʠʪʝʨʠʠ ʦʩʪʘʥʦʚʘ: 

2 3min min ( )
3 10 ; 3 10 .

( )

X x F f x

x f x

- -- -
¢ Ö ¢ Ö 

ɿʘʤʝʯʘʥʠʝ. ʆʙʘ ʢʨʠʪʝʨʠʷ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʀʪʝʨʘʮʠʷ 1: 

ʐʘʛ 1: ;212 =D+= xxx   

ʐʘʛ 2: ;)(;)( 1618 21 == xfxf  

ʐʘʛ 3: )()( 21 xfxf > , ʩʣʝʜʦʚʘʪʝʣʴʥʦ 3213 =+=x ;  

ʐʘʛ 4: 2minmin3 ;16;33,23)( xXFxf === . 

ʐʘʛ 5:  
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1 2

16 18 1 23, 33 18 5,33
2; ( 2) 2 4,665.

2 1 3 2 3 1 2
a a

- -è ø
= =- = Ö - - = + =é ù- - -ê ú

  

 ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ (2.1) ʚʳʯʠʩʣʠʤ  x: 

.210,15)(;714,1
665,4

1
5,1

665,42

)2(

2

21
==+=

Ö

-
-

+
= xfx  

ʐʘʛ 6: ʇʨʦʚʝʨʢʘ ʥʘ ʦʢʦʥʯʘʥʠʝ ʧʦʠʩʢʘ: 

 ʘ) 003005190
21015

2101516
,,

,

,
>=

-
. ʂʨʠʪʝʨʠʡ ʦʩʪʘʥʦʚʘ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʠʩʢ ʧʨʦʜʦʣʞʘʝʪʩʷ. ʇʝʨʝʭʦʜ ʥʘ ʐʘʛ 7. 

ʐʘʛ 7: ɺʳʙʠʨʘʝʤ  x   ʢʘʢ "ʥʘʠʣʫʯʰʫʶ" ʪʦʯʢʫ, ʘ  2,1 21 == xx  ï ʢʘʢ ʪʦʯʢʠ, 

ʢʦʪʦʨʳʝ ʝʝ ʦʢʨʫʞʘʶʪ. ʆʙʦʟʥʘʯʠʤ ʵʪʠ ʪʦʯʢʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʧʦʨʷʜʢʝ ʠ 

ʧʝʨʝʭʦʜʠʤ ʢ  ʐʘʛʫ 2. 

ʀʪʝʨʘʮʠʷ 2: 

ʐʘʛ 4: 
.;;,

,,,;,

min

min;

1627141

210157141181

332

2211

====

=====

fxxX

Ffxfx
 

ʐʘʛ 5:  

.142,15)(;650,1293,0357,1
671,62

)908,3(

2

714,2

;671,6
286,0

908,1
)908,3(

12

1816

714,12

1

;908,3
1714,1

18210,15

2

1

==+=
Ö

-
-=

==ù
ú

ø
é
ê

è
--

-

-
Ö

-
=

-=
-

-
=

xx f

a

a

 

ʐʘʛ 6: ʇʨʦʚʝʨʢʘ ʥʘ ʦʢʦʥʯʘʥʠʝ ʧʦʠʩʢʘ: ʘ) 003000450
14215

1421521015
,,

,

,,
>=

-
. 

ɺʪʦʨʦʡ ʢʨʠʪʝʨʠʡ ʦʩʪʘʥʦʚʘ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. ʇʝʨʝʭʦʜ ʥʘ ʐʘʛ 7.  
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ʐʘʛ 7: ɺʳʙʠʨʘʝʤ x   ʢʘʢ "ʥʘʠʣʫʯʰʫʶ" ʪʦʯʢʫ, ʘ 71411 21 ,, == xx  ï ʢʘʢ 

ʪʦʯʢʠ, ʢʦʪʦʨʳʝ ʝʝ ʦʢʨʫʞʘʶʪ. ʆʙʦʟʥʘʯʠʤ ʵʪʠ ʪʦʯʢʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʧʦʨʷʜʢʝ 

ʠ ʧʝʨʝʭʦʜʠʤ ʢ  ʐʘʛʫ 2. 

ʀʪʝʨʘʮʠʷ 3: 

ʐʘʛ 4:  

1 1 2 2 min min 2

3 3

1; 18; 1,65; 15,142 ; 1,65;

1,714; 15,210.

x f x f F X x

x f

= = = = = = =

= =
 

ʐʘʛ 5:  

.123,15)(;6125,1
647,72

)397,4(

2

65,2

;647,7)397,4(
1714,1

18210,15

650,1714,1

1

;397,4
165,1

18142,15

2

1

==
Ö

-
-=

=ù
ú

ø
é
ê

è
--

-

-
Ö

-
=

-=
-

-
=

xfx

a

a

 

ʐʘʛ 6: ʇʨʦʚʝʨʢʘ ʥʘ ʦʢʦʥʯʘʥʠʝ ʧʦʠʩʢʘ: 

 ʘ) ;003,00013,0
123,15

123,15142,15
<=

-
  ʙ) .,,

,

,,
0300230

61251

61251651
<=

-
 

 ʆʙʘ ʢʨʠʪʝʨʠʷ ʦʩʪʘʥʦʚʘ ʚʳʧʦʣʥʷʶʪʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʠʩʢ 

ʟʘʢʦʥʯʝʥ. 

 ʆʪʚʝʪ:  ;,61251=x (ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ  58741,* =x ). 

 

6.3 ʄʝʪʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʥʳʭ 
  

6.3.1 ʄʝʪʦʜ ʅʴʶʪʦʥʘ-ʈʘʬʩʦʥʘ  
 

 ʀʪʝʨʘʮʠʦʥʥʘʷ ʬʦʨʤʫʣʘ ʠʤʝʝʪ ʚʠʜ: 
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1
( )

( )

n
n n

n

f x
x x

f x
+

¡
= -

¡¡
.      (6.13) 

ʆʥʘ ʣʝʛʢʦ ʧʦʣʫʯʘʝʪʩʷ, ʝʩʣʠ ʨʘʟʣʦʞʠʪʴ ʬʫʥʢʮʠʶ ( )f x¡  ʚ ʨʷʜ ʊʝʡʣʦʨʘ ʠ 

ʦʛʨʘʥʠʯʠʪʴʩʷ ʣʠʥʝʡʥʳʤ ʧʨʠʙʣʠʞʝʥʠʝʤ: 

.))(()()( 01 =-¡¡+¡º¡
+ nnnnn xxxfxfxf  

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 6.1. ɿʜʝʩʴ ʥʘʯʘʣʴʥʦʡ 

ʪʦʯʢʦʡ ʷʚʣʷʝʪʩʷ ʪʦʯʢʘ nx , ʘ ʠʩʢʦʤʳʤ ʵʢʩʪʨʝʤʫʤʦʤ ʠʩʩʣʝʜʫʝʤʦʡ ʬʫʥʢʮʠʠ 

ʪʦʯʢʘ 
*x . 

x

f '(x)

xn

xn+1

x
*

f '(xn+2)

xn+2

f '(xn+1)

 

 

ʈʠʩ. 6.1. ʉʭʦʜʠʤʦʩʪʴ ʄʅʈ 

x* xn xn+1 xn+2

x

f '(x)

 

ʈʠʩ. 6.2. ʆʪʩʫʪʩʪʚʠʝ ʩʭʦʜʠʤʦʩʪʠ ʄʅʈ 
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ʅʘʯʘʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʚ ʄʅʈ ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʚʙʣʠʟʠ ʛʣʦʙʘʣʴʥʦʛʦ 

ʵʢʩʪʨʝʤʫʤʘ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʤʝʪʦʜ ʙʫʜʝʪ ʨʘʩʭʦʜʷʱʠʤʩʷ (ʨʠʩ. 6.2) 

 

6.3.2 ʄʝʪʦʜ ʩʨʝʜʥʝʡ ʪʦʯʢʠ (ʧʦʠʩʢ ɹʦʣʴʮʘʥʦ) 

 

ʇʫʩʪʴ ],[)( baQxf Í ,  ʪ.ʝ. ʬʫʥʢʮʠʷ ʫʥʠʤʦʜʘʣʴʥʘ ʠ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ 

ʥʘ ʦʪʨʝʟʢʝ ],[ ba .  

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʨʥʷ ʫʨʘʚʥʝʥʠʷ 0)( =¡xf  ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʠʩʢʣʶʯʝʥʠʷ ʠʥʪʝʨʚʘʣʦʚ, ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ 

ʢʦʪʦʨʦʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʣʠʰʴ ʦʜʥʘ ʧʨʦʙʥʘʷ ʪʦʯʢʘ. 

ɽʩʣʠ ʚ ʪʦʯʢʝ  z ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ 0)( <¡zf , ʪʦ ʪʦʯʢʘ  *x  ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʣʝʚʝʝ ʪʦʯʢʠ z. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʢʣʶʯʘʝʪʩʷ  ʠʥʪʝʨʚʘʣ  [ , ]a z . 

 

ʈʠʩ. 6.3ʘ. ʇʦʠʩʢ ɹʦʣʴʮʘʥʦ. ʀʩʢʣʶʯʘʝʪʩʷ  ʠʥʪʝʨʚʘʣ  [ , ]a z . 

ɽʩʣʠ ʚ ʪʦʯʢʝ z   0)( >¡zf , ʪʦ ʤʠʥʠʤʫʤ *x  ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥ 

ʧʨʘʚʝʝ z. ʀʩʢʣʶʯʘʝʪʩʷ  ʠʥʪʝʨʚʘʣ  [ , ]z b . 

a z x*  b 

f(x) 

f '(z) < 0 



 74  

ʈʠʩ. 6.3ʙ. ʇʦʠʩʢ ɹʦʣʴʮʘʥʦ. ʀʩʢʣʶʯʘʝʪʩʷ  ʠʥʪʝʨʚʘʣ  [ , ]z b . 

 

ʆʧʨʝʜʝʣʠʤ ʜʚʝ ʪʦʯʢʠ L  ʠ R ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ  0<¡ )(Lf   ʠ  

0)( >¡Rf . ʉʪʘʮʠʦʥʘʨʥʘʷ ʪʦʯʢʘ [ , ]x L RÍ . ɺʳʯʠʩʣʠʤ  ʢʦʦʨʜʠʥʘʪʫ  ʩʨʝʜʥʝʡ  

ʪʦʯʢʠ  ( ) / 2z L R= +   ʠ ʥʘʡʜʝʤ  )(zf¡ . 

í
ì
ë

<

>

.][

;][

L,z,(z)f

z,R,(z)f
'

'

ʠʩʢʣʶʯʠʤʪʦ0

ʠʩʢʣʶʯʠʤʪʦ0
ɽʩʣʠ    

 (6.14) 

ʌʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ. ʇʫʩʪʴ  ʟʘʜʘʥʘ  ʬʫʥʢʮʠʷ  )(xf

,  ],[ baxÍ  ʠ ʟʘʜʘʥʘ ʪʦʯʥʦʩʪʴ e. 

ʐʘʛ 1: ʇʦʣʦʞʠʪʴ L a= , R b=  ʧʨʠ ʵʪʦʤ  00 >¡<¡ )(;)( bfaf . 

ʐʘʛ 2: ɺʳʯʠʩʣʠʪʴ ; ( )
2

R L
z f z

+
¡= . 

ʐʘʛ 3: ɽʩʣʠ  e¢¡)(zf , ʟʘʢʦʥʯʠʪʴ ʧʦʠʩʢ. ʀʥʘʯʝ: 

a z x*  b 

f(x) 

f '(z) > 0 
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0 ʧʦʣʦʞʠʪʴ 2;
ɽʩʣʠ

0 ʧʦʣʦʞʠʪʴ 2.

'

'

f (z) , R z ʐʘʛ

f (z) , L z ʐʘʛ

ë > = î
ì

< = îí

  

ɿʘʤʝʯʘʥʠʝ: ɿʜʝʩʴ ʠʩʩʣʝʜʫʝʪʩʷ ʣʠʰʴ ʟʥʘʢ ʧʨʦʠʟʚʦʜʥʦʡ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʝʝ ʟʥʘʯʝʥʠʷ. 

6.4 ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ˉ6  

 
1) ʉ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ Mathcad ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ 

2) ʅʘʡʪʠ ʤʠʥʠʤʫʤ ʬʫʥʢʮʠʠ çʚʨʫʯʥʫʶè ʩ ʪʦʯʥʦʩʪʴ ʁ 310e -= , ʠʩ-

ʧʦʣʴʟʫʷ:  

 ʘ) ʜʚʘ ʧʨʷʤʳʭ ʤʝʪʦʜʘ ʠʟ ʯʝʪʳʨʝʭ (ʤʝʪʦʜ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʦʠʩʢʘ, 

ʤʝʪʦʜ ʜʝʣʝʥʠʷ ʦʪʨʝʟʢʘ ʧʦʧʦʣʘʤ, ʤʝʪʦʜ ʌʠʙʦʥʘʯʯʠ, ʤʝʪʦʜ ʟʦʣʦ-

ʪʦʛʦ ʩʝʯʝʥʠʷ); 

 ʙ) ʧʦʣʠʥʦʤʠʘʣʴʥʫʶ ʘʧʧʨʦʢʩʠʤʘʮʠʶ (ʤʝʪʦʜ ʇʘʫʵʣʣʘ); 

 ʚ) ʜʚʘ ʤʝʪʦʜʘ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʦʠʟʚʦʜʥʳʭ (ʤʝʪʦʜ ʅʴʶʪʦʥʘ-

ʈʘʬʩʦʥʘ, ʤʝʪʦʜ ʩʨʝʜʥʝʡ ʪʦʯʢʠ). 

3) ʅʘʡʪʠ ʤʠʥʠʤʫʤ ʬʫʥʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʡ ʬʫʥʢʮʠʠ ʧʘʢʝʪʘ 

Mathcad ʠ ʩʨʘʚʥʠʪʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘʜʘʥʠʷ 2. 

6.4.1 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʷ 
 

1) 
4 3 2( ) 10 36 5 ; [3; 5]f x x x x x x= - Ö + Ö + Ö Í. 

2) 
2( ) ln(1 ) sin ; [0; 4]f x x x x p= + - Í . 

3) 
4 21

( ) 8 12; [0; 2]
4

f x x x x x= Ö + - Ö + Í. 

4) 
3 0( ) 1; [ 2; 0]f x x x x= - + Í -. 

5) 
2 16( ) 2 ; [1;5]f x x x

x
= + Í . 

6) 
3 2 2( ) 4 2 3 xf x x x x e= + - +. 

7) 
2 32

( ) 12
3

S t t t= - Ö. 

8) 
4 3 2( ) 12 47 60f x x x x x= - Ö + Ö - Ö. 

9) 
4 3 2( ) 12 47 60f x x x x x= - + -. 
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10) 
3 2( ) (10 3 5)f x x x x= + + +. 

11) 
4 2( ) 2 4 1; [ 1;0]f x x x x x= + + + Í -. 

12) 
2( ) xf x x e-= +  

13) ( ) 2 xf x x e-= + . 

13) 
2( ) sinf x x x x= + + . 

14) 
2( ) xf x x x e-= - +. 

15) 
2( ) 2 5 2xf x x= - - 

 

1) 
4 3 2( ) 10 36 5 ; [3; 5]f x x x x x x= - Ö + Ö + Ö Í. 

2) 
2( ) ln(1 ) sin ; [0; 4]f x x x x p= + - Í . 

3) 
4 21

( ) 8 12; [0; 2]
4

f x x x x x= Ö + - Ö + Í. 

4) 
3 0( ) 1; [ 2; 0]f x x x x= - + Í -. 

5) 
2 16( ) 2 ; [1;5]f x x x

x
= + Í . 

6) 
3 2 2( ) 4 2 3 xf x x x x e= + - +. 

7) 
2 32

( ) 12
3

S t t t= - Ö. 

8) 
4 3 2( ) 12 47 60f x x x x x= - Ö + Ö - Ö. 

9) 
4 3 2( ) 12 47 60f x x x x x= - + -. 

10) 
3 2( ) (10 3 5)f x x x x= + + +. 

11) 
4 2( ) 2 4 1; [ 1;0]f x x x x x= + + + Í -. 

12) 
2( ) xf x x e-= +  

13) ( ) 2 xf x x e-= + . 

13) 
2( ) sinf x x x x= + + . 

14) 
2( ) xf x x x e-= - +. 

15) 
2( ) 2 5 2xf x x= - - 
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ɻʃɸɺɸ 7. ʇʆʀʉʂ ʄʀʅʀʄʋʄɸ ʌʋʅʂʎʀʀ 

ʄʅʆɻʀʍ ʇɽʈɽʄɽʅʅʓʍ 
 

 

 7.1 ʄʝʪʦʜ ʍʫʢʘ-ɼʞʠʚʩʘ 
 

ʇʨʦʮʝʜʫʨʘ ʍʫʢʘïɼʞʠʚʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʜʚʫʭ ʧʦʠʩ-

ʢʦʚ: 

ʘ) "ʠʩʩʣʝʜʫʶʱʠʡ" ʧʦʠʩʢ (ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʣʦʢʘʣʴʥʦʛʦ ʧʦʚʝ-

ʜʝʥʠʷ ʎʌ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ "ʦʚʨʘʛʦʚ") ʩ ʮʠʢʣʠ-

ʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʝʤ ʧʝʨʝʤʝʥʥʳʭ; 

ʙ) ʫʩʢʦʨʷʶʱʠʡ ʧʦʠʩʢ ʧʦ ʦʙʨʘʟʮʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʚ-

ʨʠʩʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ. 

ʀʩʩʣʝʜʫʶʱʠʡ ʧʦʠʩʢ.  ɺʳʙʠʨʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʠʩʭʦʜʥʘʷ ʪʦʯʢʘ . ɿʘʜʘ-

ʝʪʩʷ ʚʝʣʠʯʠʥʘ ʰʘʛʘ , ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ ʜʣʷ ʨʘʟʥʳʭ ʢʦʦʨʜʠ-

ʥʘʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʠʟʤʝʥʷʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ. 

ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʎʌ ʚ ʧʨʦʙʥʦʡ ʪʦʯʢʝ ʤʝʥʴʰʝ ʟʥʘʯʝʥʠʷ ʎʌ ʚ ʠʩʭʦʜʥʦʡ 

ʪʦʯʢʝ, ʪʦ ʰʘʛ ʧʦʠʩʢʘ ʫʩʧʝʰʥʳʡ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʠʟ ʠʩʭʦʜʥʦʡ ʪʦʯʢʠ ʜʝ-

ʣʘʝʪʩʷ ʰʘʛ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʦʩʣʝ ʧʝʨʝʙʦʨʘ ʚʩʝʭ n ʢʦʦʨ-

ʜʠʥʘʪ ʠʩʩʣʝʜʫʶʱʠʡ ʧʦʠʩʢ ʟʘʚʝʨʰʘʝʪʩʷ. ʇʦʣʫʯʝʥʥʘʷ ʪʦʯʢʘ ʥʘʟʳʚʘʝʪʩʷ  ʙʘ-

ʟʦʚʦʡ. 

ʇʦʠʩʢ ʧʦ ʦʙʨʘʟʮʫ.  ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʰʘʛ ʠʟ ʧʦʣʫʯʝʥʥʦʡ ʙʘʟʦʚʦʡ ʪʦʯʢʠ 

ʚʜʦʣʴ ʧʨʷʤʦʡ, ʩʦʝʜʠʥʷʶʱʝʡ ʵʪʫ ʪʦʯʢʫ ʩ ʧʨʝʜʳʜʫʱʝʡ ʙʘʟʦʚʦʡ. ʅʦʚʘʷ ʪʦʯʢʘ 

ʦʙʨʘʟʮʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

                             .      

ʂʘʢ ʪʦʣʴʢʦ ʜʚʠʞʝʥʠʝ ʧʦ ʦʙʨʘʟʮʫ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʎʌ, 

ʪʦʯʢʘ 1+k
px  ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʨʝʤʝʥʥʦʡ ʙʘʟʦʚʦʡ ʪʦʯʢʠ ʠ ʚʥʦʚʴ ʧʨʦ-

ʚʦʜʠʪʩʷ ʠʩʩʣʝʜʫʶʱʠʡ ʧʦʠʩʢ. ɽʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʪʦʯʢʘ ʩ ʤʝʥʴ-

ʰʠʤ ʟʥʘʯʝʥʠʝʤ ʎʌ, ʯʝʤ ʚ ʪʦʯʢʝ kx , ʪʦ ʦʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʦʚʘʷ 

0x

iD

)( 11 -+ -+= kkkk
p xxxx
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ʙʘʟʦʚʘʷ ʪʦʯʢʘ 1+kx . ʅʦ ʝʩʣʠ ʠʩʩʣʝʜʫʶʱʠʡ ʧʦʠʩʢ ʥʝʫʜʘʯʝʥ, ʪʦ ʩʣʝʜʫʝʪ ʚʝʨ-

ʥʫʪʴʩʷ ʚ ʪʦʯʢʫ kx  ʠ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʫʶʱʠʡ ʧʦʠʩʢ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʥʦ-

ʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʤʠʥʠʤʠʟʘʮʠʠ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʦʟʥʠʢʘʝʪ ʩʠʪʫʘʮʠʷ, ʢʦ-

ʛʜʘ ʪʘʢʦʡ ʧʦʠʩʢ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʫʩʧʝʭʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʤʝʥʴʰʘʝʪʩʷ ʰʘʛ ʧʫ-

ʪʝʤ ʚʚʝʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ a ʠ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ ʠʩʩʣʝʜʫʶʱʠʡ ʧʦʠʩʢ. 

 

ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʍʫʢʘ ï ɼʞʠʚʩʘ 

ɺʚʝʜʝʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: - ʪʝʢʫʱʘʷ ʙʘʟʦʚʘʷ ʪʦʯʢʘ; - 

ʧʨʝʜʳʜʫʱʘʷ ʙʘʟʦʚʘʷ ʪʦʯʢʘ; - ʪʦʯʢʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʦʙ-

ʨʘʟʮʫ; -    ʩʣʝʜʫʶʱʘʷ (ʥʦʚʘʷ) ʙʘʟʦʚʘʷ ʪʦʯʢʘ. 

ʂʨʠʪʝʨʠʡ ʦʩʪʘʥʦʚʘ: . 

ʐʘʛ 1. ʆʧʨʝʜʝʣʠʪʴ ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʫ ; ʧʨʠʨʘʱʝʥʠʷ (ʰʘʛʠ)  ; 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʤʝʥʴʰʝʥʠʷ ʰʘʛʘ  ; ʧʘʨʘʤʝʪʨ ʦʢʦʥʯʘʥʠʷ ʧʦʠʩʢʘ   . 

ʐʘʛ 2.  ʇʨʦʚʝʩʪʠ ʠʩʩʣʝʜʫʶʱʠʡ ʧʦʠʩʢ. 

ʐʘʛ 3.  ɹʳʣ ʣʠ ʠʩʩʣʝʜʫʶʱʠʡ ʧʦʠʩʢ ʫʜʘʯʥʳʤ (ʥʘʡʜʝʥʘ ʣʠ ʪʦʯʢʘ ʩ ʤʝʥʴʰʠʤ 

ʟʥʘʯʝʥʠʝʤ ʎʌ)? 

 ɼʘ: ʧʝʨʝʭʦʜ ʥʘ ʐʘʛ 5. ʅʝʪ: ʧʨʦʜʦʣʞʠʪʴ,  ʪ.ʝ. ʧʝʨʝʭʦʜ ʥʘ ʐʘʛ 4. 

ʐʘʛ 4. ʇʨʦʚʝʨʢʘ ʥʘ ʦʢʦʥʯʘʥʠʝ ʧʦʠʩʢʘ. ɺʳʧʦʣʥʷʝʪʩʷ ʣʠ ʥʝʨʘʚʝʥʩʪʚʦ 

? ɼʘ: ʦʢʦʥʯʘʥʠʝ ʧʦʠʩʢʘ, ʪ.ʝ. ʪʝʢʫʱʘʷ ʪʦʯʢʘ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪ ʪʦʯʢʫ 

ʵʢʩʪʨʝʤʫʤʘ *x .  

ʅʝʪ: ʫʤʝʥʴʰʠʪʴ ʧʨʠʨʘʱʝʥʠʝ / ; 1,2, ... ,i i nD a = .  ʇʝʨʝʭʦʜ ʥʘ ʐʘʛ 2. 

ʐʘʛ 5. ʇʨʦʚʝʩʪʠ ʧʦʠʩʢ ʧʦ ʦʙʨʘʟʮʫ: . 

ʐʘʛ 6. ʇʨʦʚʝʩʪʠ ʠʩʩʣʝʜʫʶʱʠʡ ʧʦʠʩʢ, ʠʩʧʦʣʴʟʫʷ ʪʦʯʢʫ  ʚ ʢʘʯʝʩʪʚʝ ʚʨʝ-

ʤʝʥʥʦʡ ʙʘʟʦʚʦʡ ʪʦʯʢʠ. ʇʫʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʘ ʪʦʯʢʘ . 

ʐʘʛ 7. ɺʳʧʦʣʥʷʝʪʩʷ ʣʠ ʥʝʨʘʚʝʥʩʪʚʦ: ? 

ɼʘ: ʧʦʣʦʞʠʪʴ 
1 1;k k k kx x x x- += = . ʇʝʨʝʭʦʜ ʥʘ ʐʘʛ 5.  

kx 1-kx

1+k
px

1+kx

e¢Dx

0x nii ,1, =D

1>a

e¢Dx

)( 11 -+ -+= kkkk
p xxxx

1+k
px

1+kx

)()( 1 kk xfxf <+
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ʅʝʪ: ʧʝʨʝʭʦʜ ʥʘ ʐʘʛ 4. 

 

ʇʨʠʤʝʨ 7.1. ʅʘʡʪʠ ʪʦʯʢʫ ʤʠʥʠʤʫʤʘ ʎʌ  

; 

ʥʘʯʘʣʴʥʘʷ ʪʦʯʢʘ:   . 

ʈʝʰʝʥʠʝ. ɿʘʜʘʜʠʤ ʩʣʝʜʫʶʱʠʝ ʚʝʣʠʯʠʥʳ: 

 - ʚʝʢʪʦʨʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʠʨʘʱʝʥʠʷ ʰʘʛʘ; 

- ʢʦʵʬʬʠʮʠʝʥʪ ʫʤʝʥʴʰʝʥʠʷ ʰʘʛʘ xD ; 

 - ʧʘʨʘʤʝʪʨ ʦʢʦʥʯʘʥʠʷ ʧʦʠʩʢʘ. 

ʀʪʝʨʘʮʠʠ ʥʘʯʠʥʘʶʪʩʷ ʩ ʠʩʩʣʝʜʫʶʱʝʛʦ ʧʦʠʩʢʘ ʚʦʢʨʫʛ ʪʦʯʢʠ 0x , ʢʦʪʦ-

ʨʦʡ  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʝ ʎʌ . 

ʌʠʢʩʠʨʫʷ ʧʝʨʝʤʝʥʥʫʶ 2 4x =-, ʜʘʜʠʤ ʧʨʠʨʘʱʝʥʠʝ1x :     

 ʫʩʧʝʭ. 

ɼʘʣʝʝ, ʬʠʢʩʠʨʫʝʤ  1 3x =-   ʠ ʜʘʜʠʤ ʧʨʠʨʘʱʝʥʠʝ 2x : 

 ʫʩʧʝʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʫʶʱʝʛʦ ʧʦʠʩʢʘ ʥʘʡʜʝʥʘ ʪʦʯʢʘ 

,  ʚ ʢʦʪʦʨʦʡ ʟʥʘʯʝʥʠʝ ʎʌ  .  

ʊʘʢ ʢʘʢ ʠʩʩʣʝʜʫʶʱʠʡ ʧʦʠʩʢ ʙʳʣ ʫʜʘʯʥʳʤ, ʧʝʨʝʭʦʜʠʤ ʢ ʧʦʠʩʢʫ ʧʦ ʦʙ-

ʨʘʟʮʫ: 

; . 

ɼʘʣʝʝ ʧʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝʜʫʶʱʠʡ ʧʦʠʩʢ ʚʦʢʨʫʛ ʪʦʯʢʠ 2
px .  ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʣʫʯʘʝʤ ʪʦʯʢʫ  ,  ʚ ʢʦʪʦʨʦʡ ʟʥʘʯʝʥʠʝ ʎʌ  . 

ʇʦʩʢʦʣʴʢʫ  , ʧʦʠʩʢ ʧʦ ʦʙʨʘʟʮʫ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʫʩʧʝʰ-

ʥʳʤ, ʠ 2x  ʩʪʘʥʦʚʠʪʩʷ ʥʦʚʦʡ ʙʘʟʦʚʦʡ ʪʦʯʢʦʡ. ʀʪʝʨʘʮʠʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ʜʦ 

2
221

2
1 548 xxxxxf ++=)(

Tx ];[ 440 --=

Tx ];[ 11=D

2=a

410-=e

272)( 0 =xf

<=--+-= )(200)4;3(14 0
1 xffx

<=--+-= 20015333142 );(fx

Tx ]3;3[1 --= 153)( 1 =xf

T
p xxxx ]2;2[)( 0112 --=-+= 68)( 2 =pxf

Tx ]1;1[2 --= 17)( 2 =xf

)()( 12 xfxf <
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ʪʝʭ ʧʦʨ, ʧʦʢʘ ʫʤʝʥʴʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʰʘʛʘ ʥʝ ʫʢʘʞʝʪ ʥʘ ʦʢʦʥʯʘʥʠʝ ʧʦʠʩʢʘ ʚ 

e-ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ ʤʠʥʠʤʫʤʘ  
Tx ]0;0[=* . 

 

7.2 ɻʨʘʜʠʝʥʪʥʳʝ ʤʝʪʦʜʳ 
 

7.2.1 ʄʝʪʦʜ ʥʘʠʩʢʦʨʝʡʰʝʛʦ ʩʧʫʩʢʘ (ʤʝʪʦʜ ʂʦʰʠ) 

ɺ ʵʪʦʤ ʤʝʪʦʜʝ (ʄʂ) kl  ʚʳʙʠʨʘʶʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ 

ʧʦ l: 

() ( )k kg f x f xè øl = -lÐ
ê ú

 

ʥʘ ʤʥʦʞʝʩʪʚʝ ʟʥʘʯʝʥʠʡ 0²l  (ʦʜʥʦʤʝʨʥʘʷ ʤʠʥʠʤʠʟʘʮʠʷ). 

 

ɸʣʛʦʨʠʪʤ ʂʦʰʠ 

ʐʘʛ 1. ɺʳʙʨʘʪʴ ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʫ 0x . 

ʐʘʛ 2.  ʅʘ k -ʦʡ ʠʪʝʨʘʮʠʠ, ʛʜʝ ( )k
k xfd -Ð= , ʥʘʡʪʠ ʪʘʢʦʝ kl, ʯʪʦ 

( ) ( )k
k

kk
k dxfdxf l+=l+

²l 0
min . 

ʇʦʣʦʞʠʪʴ kk
kk dxx l+=+1 . 

ʐʘʛ  3.  ʇʨʦʚʝʨʢʘ ʢʨʠʪʝʨʠʷ ʦʩʪʘʥʦʚʘ. 

ɼʘ:  ʦʢʦʥʯʘʥʠʝ ʧʦʠʩʢʘ ʢʦʥʝʮ. ʅʝʪ: 1+=kk ,  ʐ. 2. 

ʇʨʠʤʝʨ 7.2.  ʄʝʪʦʜʦʤ ʂʦʰʠ ʥʘʡʪʠ  

() 2
221

2
1

548min xxxxxf ++= ;  [ ]Tx 10100 ;= . 

ʂʨʠʪʝʨʠʠ ʦʩʪʘʥʦʚʘ: ( ) e¢Ð kxf   ʠʣʠ  e¢-+ kk xx 1
. 

ʈʝʰʝʥʠʝ. ɺʳʯʠʩʣʠʤ ʢʦʤʧʦʥʝʥʪʳ ʛʨʘʜʠʝʥʪʘ: 
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12
2

21
1

410;416 xx
x

f
xx

x

f
+=

µ

µ
+=

µ

µ
. 

ʉ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ ( )01 xfxx k
kk Ðl-=+  ʧʦʩʪʨʦʠʤ ʧʝʨʚʦʝ 

ʧʨʠʙʣʠʞʝʥʠʝ: 

( )00
01 xfxx Ðl-= . 

ɺʳʙʝʨʝʤ 0l  ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ ʧʦ l:    

() 05600
1 ,min =l

l
xf . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ: [ ]Tx 1421811 ,;,-= . ɼʘʣʝʝ ʥʘʡʜʝʤ ʪʦʯʢʫ  

( )11
12 xfxx Ðl-= , 

ʚʳʯʠʩʣʠʚ ʛʨʘʜʠʝʥʪ ʚ ʪʦʯʢʝ 1x  ʠ ʧʨʦʚʝʜʷ ʧʦʠʩʢ ʚʜʦʣʴ ʧʨʷʤʦʡ. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʪʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʦʜʥʦʤʝʨʥʦʛʦ ʧʦʠʩʢʘ ʧʦ ʤʝʪʦʜʫ ʢʚʘʜʨʘʪʠʯʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 9.1. 

ʊʘʙʣʠʮʘ 9.1 

k  
kx
1

 kx
2

 )( kxf  

1 -1,2403 2,13 24,23 

2 0,1441 0,1447 0,354 

3 -0,0181 0,0309 0,0052 

4 0,0021 0,0021 0,0000 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʄʂ ʥʝ ʠʤʝʝʪ ʙʦʣʴʰʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʦʥ ʨʝʘʣʠʟʫʝʪ ʚʘʞʥʝʡʰʠʝ ʰʘʛʠ ʙʦʣʴʰʠʥʩʪʚʘ ʛʨʘʜʠʝʥʪʥʳʭ ʤʝʪʦʜʦʚ. 
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7.2.2 ʄʝʪʦʜ ʅʴʶʪʦʥʘ (ʄʅ) 

 

ʀʪʝʨʘʮʠʦʥʥʘʷ ʬʦʨʤʫʣʘ ʄʅ ʠʤʝʝʪ ʚʠʜ:  

( ) ( )1 2 1k k k kx x f x f x+ -è ø= - Ð Ð
ê ú

. 

ʕʪʘ ʬʦʨʤʫʣʘ ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʄʅ ʚ ʧʨʠʤʝʥʝʥʠʠ ʢ ʨʝʰʝʥʠʶ 

ʩʠʩʪʝʤʳ ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ: 

()
ni

x

xf

i

,,1,0 >==
µ

µ
. 

ɿʘʤʝʯʘʥʠʝ. ɺ ʄʅ ʠ ʥʘʧʨʘʚʣʝʥʠʝ, ʠ ʰʘʛ ʧʝʨʝʤʝʱʝʥʠʷ ʬʠʢʩʠʨʦʚʘʥʳ. 

ɽʩʣʠ ()xf  ʩʪʨʦʛʦ ʚʳʧʫʢʣʘʷ ʬʫʥʢʮʠʷ, ʪʦ ʄʅ ʩʭʦʜʠʪʩʷ ʟʘ ʦʜʥʫ 

ʠʪʝʨʘʮʠʶ. 

ʇʨʠʤʝʨ 9.3.    ʄʝʪʦʜʦʤ ʅʴʶʪʦʥʘ ʥʘʡʪʠ 

() 2
221

2
1

548min xxxxxf ++= , ʛʜʝ  [ ]Tx 10100 ;= . 

ʈʝʰʝʥʠʝ.  ʅʘʡʜʝʤ ʛʨʘʜʠʝʥʪ ʠ ʤʘʪʨʠʮʫ ɻʝʩʩʝ ʚ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʝ 

()( )1 2 2 116 4 ;10 4f x x x x xÐ = + + , 

() ( )2 0
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4 10
fH x f x

å õ
=Ð =æ ö

ç ÷
. 

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ʄʅ, ʧʦʣʫʯʘʝʤ: 
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ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʪʦʯʥʳʤ ʨʝʰʝʥʠʝʤ. 

  ɽʩʣʠ ʬʫʥʢʮʠʷ ()xf  ʥʝ ʢʚʘʜʨʘʪʠʯʥʘʷ, ʪʦ ʄʅ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ ʠ ʥʘʜʝʞʥʦʩʪʴʶ.  
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7.3 ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ˉ7 
 

1) ʉ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ Mathcad ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ 

2) ʅʘʡʪʠ ʤʠʥʠʤʫʤ ʬʫʥʢʮʠʠ çʚʨʫʯʥʫʶè ʩ ʪʦʯʥʦʩʪʴ ʁ 310e -= , ʠʩ-

ʧʦʣʴʟʫʷ:  

 ʘ) ʤʝʪʦʜʘ ʍʫʢʘ-ɼʞʠʚʩʘ; 

 ʙ) ʤʝʪʦʜ ʥʘʠʩʢʦʨʝʡʰʝʛʦ ʩʧʫʩʢʘ; 

 ʚ) ʤʝʪʦʜ ʅʴʶʪʦʥʘ. 

3) ʅʘʡʪʠ ʤʠʥʠʤʫʤ ʬʫʥʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʡ ʬʫʥʢʮʠʠ ʧʘʢʝʪʘ 

Mathcad ʠ ʩʨʘʚʥʠʪʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘʜʘʥʠʷ 2. 

7.3.1 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʷ 
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8)  
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