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ȼ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɦɵ ɧɟɨɞɧɨɤɪɚɬɧɨ ɫɬɚɥɤɢɜɚɥɢɫɶ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɜɵɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟ-
ɥɺɧɧɵɯ ɢɧɬɟɝɪɚɥɨɜ. ɉɨɫɤɨɥɶɤɭ ɪɟɲɟɧɢɟ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɧɟ ɜɫɟɝɞɚ ɥɟɝɤɨ ɞɚɺɬɫɹ, ɬɨ ɜ ɷɬɨɣ 

ɪɚɛɨɬɟ ɦɵ ɪɟɲɢɥɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɨɝɪɚɦɦɨɣ Microsoft Excel, ɚ ɬɨɱɧɟɟ ɦɟɬɨɞɨɦ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ 
ɢ ɦɟɬɨɞɨɦ ɬɪɚɩɟɰɢɣ. ɉɪɢɧɰɢɩ ɪɟɲɟɧɢɹ ɨɩɪɟɞɟɥɺɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ. 

ɉɭɫɬɶ ɧɚ ɨɬɪɟɡɤɟ [a, b] ɡɚɞɚɧɚ ɮɭɧɤɰɢɹ ɭ=f(x), ɢ ɨɬɪɟɡɨɤ [a, b] ɪɚɡɛɢɬ ɧɚ n ɷɥɟɦɟɧɬɚɪɧɵɯ ɨɬɪɟɡ-
ɤɨɜ ɬɨɱɤɚɦɢ x0, ɯ1 ..., ɯn: ɚ = ɯ0 < ɯ1 < ɯ2 < ... < ɯn = b. 

ɇɚ ɤɚɠɞɨɦ ɨɬɪɟɡɤɟ [xi–1, ɯi,] ɪɚɡɛɢɟɧɢɹ ɜɵɛɪɚɧɚ ɧɟɤɨɬɨɪɚɹ ɬɨɱɤɚ  ɢ ɩɨɥɨɠɟɧɨ, ɱɬɨ ǻxi = xi – xi–1,  

ɝɞɟ i = 1, 2,..., n. Ɍɨɝɞɚ ɫɭɦɦɚ ɜɢɞɚ: 

   ixf       (1) 

ɧɚɡɵɜɚɟɬɫɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɫɭɦɦɨɣ ɞɥɹ ɮɭɧɤɰɢɢ ɭ = f(x) ɧɚ [ɚ, b]. ɂɧɬɟɝɪɚɥɶɧɚɹ ɫɭɦɦɚ ɡɚɜɢɫɢɬ 
ɤɚɤ ɨɬ ɫɩɨɫɨɛɚ ɪɚɡɛɢɟɧɢɹ ɨɬɪɟɡɤɚ [ɚ, b] ɬɨɱɤɚɦɢ ɯ0, ɯ1, ..., ɯn, ɬɚɤ ɢ ɨɬ ɜɵɛɨɪɚ ɬɨɱɟɤ 1, 2,..., n ɧɚ 
ɤɚɠɞɨɦ ɢɡ ɨɬɪɟɡɤɨɜ ɪɚɡɛɢɟɧɢɹ  ǻxi = ɯi – xi – 1, i = 1,2,…, n. 

Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ max ǻxi, ɦɚɤɫɢɦɚɥɶɧɭɸ ɢɡ ɞɥɢɧ ɨɬɪɟɡɤɨɜ [xi–1, xi], ɝɞɟ i = 1,2,..., n. 

Ɍɨɝɞɚ ɨɩɪɟɞɟɥɟɧɧɵɦ ɢɧɬɟɝɪɚɥɨɦ ɨɬ ɮɭɧɤɰɢɢ y=f(x) ɧɚ [a, b] ɧɚɡɵɜɚɟɬɫɹ ɩɪɟɞɟɥ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɫɭɦɦɵ ɩɪɢ ɫɬɪɟɦɥɟɧɢɢ max ǻxi ɤ ɧɭɥɸ, ɟɫɥɢ ɨɧ ɫɭɳɟɫɬɜɭɟɬ, ɤɨɧɟɱɟɧ ɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɫɩɨɫɨɛɚ ɜɵɛɨɪɚ 
ɬɨɱɟɤ ɯ1, ɯ2,... ɢ ɬɨɱɟɤ 1, 2,.... Ɉɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɝɪɚɥ ɨɛɨɡɧɚɱɚɟɬɫɹ: 


b

a

dxxf )( , ɚ ɮɭɧɤɰɢɹ f(x) ɧɚɡɵɜɚɟɬɫɹ ɢɧɬɟɝɪɢɪɭɟɦɨɣ ɧɚ ɨɬɪɟɡɤɟ [ɚ, b], ɬ.ɟ. 

 



n

i

i
x

b

a

xfdxxf
1

0max
lim)(     (2) 

ɉɪɢ ɷɬɨɦ ɱɢɫɥɨ í ɧɚɡɵɜɚɟɬɫɹ ɧɢɠɧɢɦ ɩɪɟɞɟɥɨɦ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ, ɱɢɫɥɨ b - ɟɝɨ ɜɟɪɯ-
ɧɢɦ ɩɪɟɞɟɥɨɦ, ɮɭɧɤɰɢɹ f(x) - ɩɨɞɵɧɬɟɝɪɚɥɶɧɨɣ ɮɭɧɤɰɢɟɣ, ɜɵɪɚɠɟɧɢɟ f(x)dx ɩɨɞɵɧɬɟɝɪɚɥɶɧɵɦ ɜɵ-

ɪɚɠɟɧɢɟɦ, ɚ ɡɚɞɚɱɚ ɨ ɧɚɯɨɠɞɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟɦ ɮɭɧɤɰɢɢ f(x) ɧɚ ɨɬɪɟɡ-
ɤɟ [ɚ, b]. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. ȿɫɥɢ ɮɭɧɤɰɢɹ ɭ = 

f(ɯ) ɧɟɨɬɪɢɰɚɬɟɥɶɧɚ ɧɚ ɨɬɪɟɡɤɟ [ɚ, b], ɝɞɟ ɚ < b, ɬɨ 
b

a

dxxf )(  ɱɢɫɥɟɧɧɨ ɪɚɜɟɧ ɩɥɨɳɚɞɢ S ɩɨɞ ɤɪɢɜɨɣ ɭ 

=f(x) ɧɚ [a, b].  

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɨɬɞɟɥɶɧɨɟ ɫɥɚɝɚɟɦɨɟ ɢɧɬɟɝɪɚɥɶɧɨɣ ɫɭɦɦɵ (2) ɪɚɜɧɨ ɩɥɨɳɚɞɢ Si ɩɪɹɦɨɭɝɨɥɶ-
ɧɢɤɚ ɫɨ ɫɬɨɪɨɧɚɦɢ ǻɯi ɢ f(ɯi) (ɫɨɝɥɚɫɧɨ ɨɩɪɟɞɟɥɟɧɢɸ ɡɧɚɱɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɧɟ ɡɚɜɢɫɢɬ 
ɨɬ ɫɩɨɫɨɛɚ ɜɵɛɨɪɚ ɬɨɱɟɤ 1, 2,…), ɝɞɟ i = 1, 2, ..., n. ɉɨɷɬɨɦɭ ɜɫɹ ɢɧɬɟɝɪɚɥɶɧɚɹ ɫɭɦɦɚ (1) ɪɚɜɧɚ ɩɥɨ-
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ɳɚɞɢ SɅ = S1 + S2 + ... + Sn ɩɨɞ ɥɨɦɚɧɨɣ, ɨɛɪɚɡɨɜɚɧɧɨɣ ɧɚ ɤɚɠɞɨɦ ɢɡ ɨɬɪɟɡɤɨɜ [ɯi-1, ɯi] ɩɪɹɦɵɦɢ, ɩɚ-
ɪɚɥɥɟɥɶɧɵɦɢ ɨɫɢ ɚɛɫɰɢɫɫ. ɉɪɢ ɫɬɪɟɦɥɟɧɢɢ max ǻɯ, ɤ ɧɭɥɸ ɥɨɦɚɧɚɹ ɧɟɨɝɪɚɧɢɱɟɧɧɨ ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ 
ɢɫɯɨɞɧɨɣ ɤɪɢɜɨɣ ɢ ɩɥɨɳɚɞɶ ɩɨɞ ɥɨɦɚɧɨɣ ɩɟɪɟɯɨɞɢɬ ɜ ɩɥɨɳɚɞɶ ɩɨɞ ɤɪɢɜɨɣ SɅ  = S. 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɭɥɚ ɇɶɸɬɨɧɚ-Ʌɟɣɛɧɢɰɚ: 

),()()( aFbFdxxf
b

a

      (3) 

ɝɞɟ F(a) ɢ F(b) ɩɟɪɜɨɨɛɪɚɡɧɵɟ ɞɥɹ f(ɯ) ɜ ɬɨɱɤɚɯ ɚ ɢ b. ɉɟɪɜɨɨɛɪɚɡɧɨɣ ɮɭɧɤɰɢɟɣ ɞɥɹ ɮɭɧɤɰɢɢ 

f(ɯ) ɧɚ ɩɪɨɦɟɠɭɬɤɟ x ɧɚɡɵɜɚɟɬɫɹ ɮɭɧɤɰɢɹ F(x), ɟɫɥɢ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ ɯ ɷɬɨɝɨ ɩɪɨɦɟɠɭɬɤɚ F'(x) = f(ɯ). 
Ɉɞɧɚɤɨ ɩɪɢɦɟɧɟɧɢɟ ɮɨɪɦɭɥɵ (3) ɧɚ ɩɪɚɤɬɢɤɟ ɫɜɹɡɚɧɨ ɫ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ, ɜɨɡɧɢ-

ɤɚɸɳɢɦɢ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɩɟɪɜɨɨɛɪɚɡɧɨɣ ɜ ɫɥɭɱɚɟ ɭɫɥɨɠɧɟɧɢɹ ɩɨɞɵɧɬɟɝɪɚɥɶɧɨɣ ɮɭɧɤɰɢɢ. ɉɨɷɬɨɦɭ 
ɜ ɩɪɢɥɨɠɟɧɢɹɯ ɢɫɩɨɥɶɡɭɸɬ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɧɚɣɬɢ ɩɪɢɛɥɢɠɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɢɫɤɨɦɨɝɨ ɢɧɬɟɝɪɚɥɚ ɫ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɶɸ. ɗɬɨɬ ɩɨɞɯɨɞ ɨɤɚɡɵɜɚɟɬɫɹ ɨɫɨɛɟɧɧɨ ɩɪɟɞɩɨɱɬɢ-

ɬɟɥɶɧɵɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɨɦɩɶɸɬɟɪɨɜ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɢɧɬɟɝɪɚɥɨɜ. 
ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ ɜɵɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɢɧɬɟɝɪɚɥɨɜ: 

 ɦɟɬɨɞ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ  ɤɚɤ ɫɭɦɦɚ ɷɥɟɦɟɧɬɚɪɧɵɯ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ; 
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xxfdxxf
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 ɦɟɬɨɞ ɬɪɚɩɟɰɢɣ – ɤɚɤ ɫɭɦɦɚ ɷɥɟɦɟɧɬɚɪɧɵɯ ɬɪɚɩɟɰɢɣ; 
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xfdxxf ,   (5) 

ɚ ɬɚɤɠɟ ɦɟɬɨɞɵ ɋɢɦɩɫɨɧɚ, Ɇɨɧɬɟ-Ʉɚɪɥɨ ɢ ɞɪ. 
Ɏɨɪɦɭɥɚ ɦɟɬɨɞɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ (4) ɩɨɥɭɱɚɟɬɫɹ, ɟɫɥɢ ɨɬɪɟɡɨɤ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ [ɚ, b] ɪɚɡɛɢɬɶ 

ɧɚ n ɪɚɜɧɵɯ ɱɚɫɬɟɣ ɞɥɢɧɨɣ: 
n

ab
x


 . ɇɚ ɤɚɠɞɨɦ ɢɡ ɨɬɪɟɡɤɨɜ ɪɚɡɛɢɟɧɢɹ [ɯi-1, ɯi] ɭɱɚɫɬɨɤ ɤɪɢɜɨɣ ɭ = 

f(ɯ) ɡɚɦɟɧɹɟɬɫɹ ɨɬɪɟɡɤɨɦ ɩɪɹɦɨɣ, ɩɚɪɚɥɥɟɥɶɧɵɦ ɨɫɢ ɚɛɫɰɢɫɫ. Ɍɨɝɞɚ: n

b

a

SSSdxxf  ...)( 21 , ɝɞɟ 

S1, S2, ..., Sn - ɩɥɨɳɚɞɢ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ ɧɚ ɤɚɠɞɨɦ ɢɡ ɨɬɪɟɡɤɨɜ ɪɚɡɛɢɟɧɢɹ. Ɇɟɬɨɞ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ 
ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɟɣɲɢɦ, ɧɨ ɢ ɧɚɢɦɟɧɟɟ ɬɨɱɧɵɦ. 

Ȼɨɥɟɟ ɬɨɱɧɨ ɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɝɪɚɥ ɦɨɠɟɬ ɛɵɬɶ ɜɵɱɢɫɥɟɧ ɩɨ ɮɨɪɦɭɥɟ ɬɪɚɩɟɰɢɣ (5). ȼ ɷɬɨɦ 

ɫɥɭɱɚɟ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɦɟɬɨɞɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ, ɧɚ ɤɚɠɞɨɦ ɢɡ ɨɬɪɟɡɤɨɜ ɪɚɡɛɢɟɧɢɹ [ɯi-1, ɯi] ɭɱɚɫɬɨɤ ɤɪɢ-

ɜɨɣ y=f(ɯ) ɡɚɦɟɧɹɟɬɫɹ ɯɨɪɞɚɦɢ, ɫɬɹɝɢɜɚɸɳɢɦɢ ɤɨɧɰɟɜɵɟ ɬɨɱɤɢ. Ɍɨɝɞɚ, ɨɬɞɟɥɶɧɨɟ ɫɥɚɝɚɟɦɨɟ ɢɧɬɟ-
ɝɪɚɥɶɧɨɣ ɫɭɦɦɵ S, ɪɚɜɧɨ ɩɥɨɳɚɞɢ ɬɪɚɩɟɰɢɢ ɫ ɨɫɧɨɜɚɧɢɹɦɢ f(ɯi) ɢ f(ɯi-1) ɢ ɜɵɫɨɬɨɣ ǻɯ, ɝɞɟ i = 1, 2,..., 

n. Ɍɨ ɟɫɬɶ: x
xfxf
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
 

2

)()( 1 . 

ɋɤɥɚɞɵɜɚɹ ɩɥɨɳɚɞɢ ɷɥɟɦɟɧɬɚɪɧɵɯ ɬɪɚɩɟɰɢɣ ɢ ɩɪɢɜɨɞɹ ɩɨɞɨɛɧɵɟ ɱɥɟɧɵ, ɩɨɥɭɱɚɟɦ ɮɨɪɦɭɥɭ (5). 

ɉɨɝɪɟɲɧɨɫɬɶ (ǻ) ɜɵɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɩɨ ɮɨɪɦɭɥɟ ɬɪɚɩɟɰɢɣ (S(n)): 

 
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a

nSdxxf )()( ɦɨɠɟɬ ɛɵɬɶ ɨɰɟɧɟɧɚ ɢɡ ɜɵɪɚɠɟɧɢɹ:  
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n

ab 
  ɝɞɟ Ɇ2 - ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɞɭɥɹ ɜɬɨɪɨɣ ɩɪɨɢɡɜɨɞɧɨɣ f(x) ɩɨɞɵɧɬɟ-

ɝɪɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɭ =f(ɯ) ɧɚ [ɚ, b]. 

Ɋɚɫɫɦɨɬɪɢɦ ɜɵɱɢɫɥɟɧɢɹ ɢɧɬɟɝɪɚɥɨɜ ɩɨ ɦɟɬɨɞɭ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ ɢ ɦɟɬɨɞɭ ɬɪɚɩɟɰɢɣ. 

ぢëó½ñë. Ɇɟɬɨɞɨɦ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ ɢ ɦɟɬɨɞɨɦ ɬɪɚɩɟɰɢɣ ɧɚɣɬɢ 
3

2

0

x dx  ɫ ɲɚɝɨɦ ǻɯ= 0,1.  

づñüñÖóñ 1. Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɦɟɬɨɞɨɦ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɜɜɟɫɬɢ ɡɧɚɱɟɧɢɹ ɩɨɞɵɧɬɟɝɪɚɥɶɧɨɣ ɮɭɧɤɰɢɢ f(ɯ) ɜ ɪɚɛɨɱɭɸ ɬɚɛɥɢɰɭ Excel ɜ ɞɢɚɩɚɡɨɧɟ ɯ[0;3] ɫ ɡɚ-
ɞɚɧɧɵɦ ɲɚɝɨɦ ǻɯ=0,1. Ɉɬɤɪɵɜɚɟɦ ɱɢɫɬɵɣ ɪɚɛɨɱɢɣ ɥɢɫɬ (ɤɨɦɚɧɞɚ ȼɫɬɚɜɤɚ, ɥɢɫɬ.), ɫɨɫɬɚɜɥɹɟɦ ɬɚɛɥɢ-

ɰɭ ɞɚɧɧɵɯ (ɯ ɢ f(ɯ)). ɉɭɫɬɶ ɩɟɪɜɵɣ ɫɬɨɥɛɟɰ ɛɭɞɟɬ ɡɧɚɱɟɧɢɹɦɢ ɯ, ɚ ɜɬɨɪɨɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɨɤɚɡɚ-
ɬɟɥɹɦɢ ǻɯ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɹɱɟɣɤɭ Ⱥ1 ɜɜɨɞɢɦ ɫɥɨɜɨ Ⱥɪɝɭɦɟɧɬ, ɚ ɜ ɹɱɟɣɤɭ ȼ1 - ɫɥɨɜɨ Ɏɭɧɤɰɢɹ. ȼ ɹɱɟɣɤɭ 
Ⱥ2 ɜɜɨɞɢɬɫɹ ɩɟɪɜɨɟ ɡɧɚɱɟɧɢɟ ɚɪɝɭɦɟɧɬɚ - ɥɟɜɚɹ ɝɪɚɧɢɰɚ ɞɢɚɩɚɡɨɧɚ (0). ȼ ɹɱɟɣɤɭ A3 ɜɜɨɞɢɬɫɹ ɜɬɨɪɨɟ 
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ɡɧɚɱɟɧɢɟ ɚɪɝɭɦɟɧɬɚ - ɥɟɜɚɹ ɝɪɚɧɢɰɚ ɞɢɚɩɚɡɨɧɚ ɩɥɸɫ ɲɚɝ ɩɨɫɬɪɨɟɧɢɹ (0,1). Ɂɚɬɟɦ, ɜɵɞɟɥɢɜ ɛɥɨɤ ɹɱɟɟɤ 
Ⱥ2:Ⱥ3, ɚɜɬɨɡɚɩɨɥɧɟɧɢɟɦ ɩɨɥɭɱɚɟɦ ɜɫɟ ɡɧɚɱɟɧɢɹ ɚɪɝɭɦɟɧɬɚ (ɡɚ ɩɪɚɜɵɣ ɧɢɠɧɢɣ ɭɝɨɥ ɛɥɨɤɚ ɩɪɨɬɹɝɢɜɚ-
ɟɦ ɞɨ ɹɱɟɣɤɢ Ⱥ32, ɡɧɚɱɟɧɢɟ ɯ = 3). 

Ⱦɚɥɟɟ ɜɜɨɞɢɦ ɡɧɚɱɟɧɢɹ ɩɨɞɵɧɬɟɝɪɚɥɶɧɨɣ ɮɭɧɤɰɢɢ, ɜ ɹɱɟɣɤɭ ȼ2 ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɢɫɚɬɶ ɟɟ ɭɪɚɜ-
ɧɟɧɢɟ. Ⱦɥɹ ɷɬɨɝɨ ɬɚɛɥɢɱɧɵɣ ɤɭɪɫɨɪ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɹɱɟɣɤɭ ȼ2 ɢ ɫ ɤɥɚɜɢɚɬɭɪɵ ɜɜɟɫɬɢ ɮɨɪ-
ɦɭɥɭ =Ⱥ2^2 (ɩɪɢ ɚɧɝɥɢɣɫɤɨɣ ɪɚɫɤɥɚɞɤɟ ɤɥɚɜɢɚɬɭɪɵ). ɇɚɠɢɦɚɟɦ ɤɥɚɜɢɲɭ Enter. ȼ ɹɱɟɣɤɟ ȼ2 ɩɨɹɜɥɹ-
ɟɬɫɹ 0. Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ ɫɤɨɩɢɪɨɜɚɬɶ ɮɭɧɤɰɢɸ ɢɡ ɹɱɟɣɤɢ ȼ2. Ⱥɜɬɨɡɚɩɨɥɧɟɧɢɟɦ ɤɨɩɢɪɭɟɦ ɷɬɭ 
ɮɨɪɦɭɥɭ ɜ ɞɢɚɩɚɡɨɧ ȼ2:ȼ32. ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɬɚɛɥɢɰɚ ɞɚɧɧɵɯ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ 
ɢɧɬɟɝɪɚɥɚ. ɇɚɠɢɦɚɟɦ ɤɧɨɩɤɭ ɈɄ. ȼ ɹɱɟɣɤɟ ȼ33 ɩɨɹɜɥɹɟɬɫɹ ɩɪɢɛɥɢɠɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɢɫɤɨɦɨɝɨ ɢɧɬɟ-
ɝɪɚɥɚ (9,455). 

ɋɪɚɜɧɢɜɚɹ ɩɨɥɭɱɟɧɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ ɫ ɢɫɬɢɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɢɧɬɟɝɪɚɥɚ (9), ɦɨɠɧɨ ɜɢɞɟɬɶ, ɱɬɨ 
ɨɲɢɛɤɚ ɩɪɢɛɥɢɠɟɧɢɹ ɦɟɬɨɞɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɨɜɨɥɶɧɨ ɡɧɚɱɢɬɟɥɶɧɚ - 0,455. 

づñüñÖóñ 2. Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɦɟɬɨɞɨɦ ɬɪɚɩɟɰɢɣ, ɤɚɤ ɢ ɜ ɫɥɭɱɚɟ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɚ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ, ɡɧɚɱɟɧɢɹ ɩɨɞɵɧɬɟɝɪɚɥɶɧɨɣ ɮɭɧɤɰɢɢ f(ɯ) ɞɨɥɠɧɵ ɛɵɬɶ ɜɜɟɞɟ-
ɧɵ ɜ ɪɚɛɨɱɭɸ ɬɚɛɥɢɰɭ Excel ɜ ɞɢɚɩɚɡɨɧɟ ɯ[0;3] ɫ ɡɚɞɚɧɧɵɦ ɲɚɝɨɦ ǻɯ=0,1. ɉɨɷɬɨɦɭ ɷɬɚɩɵ 1-3 ɩɨɥ-
ɧɨɫɬɶɸ ɚɧɚɥɨɝɢɱɧɵ ɷɬɚɩɚɦ ɩɪɟɞɵɞɭɳɟɝɨ ɪɟɲɟɧɢɹ. ɉɨɫɤɨɥɶɤɭ ɬɚɛɥɢɰɚ ɞɚɧɧɵɯ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɢɧɬɟ-
ɝɪɚɥɚ ɭɠɟ ɜɜɟɞɟɧɚ, ɩɪɢɫɬɭɩɚɟɦ ɫɪɚɡɭ ɤ ɷɬɚɩɭ 4: 

Ɍɟɩɟɪɶ ɜ ɹɱɟɣɤɟ ȼ34 ɦɨɠɟɬ ɛɵɬɶ ɧɚɣɞɟɧɨ ɩɪɢɛɥɢɠɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɢɧɬɟɝɪɚɥɚ ɩɨ ɦɟɬɨɞɭ ɬɪɚɩɟ-
ɰɢɣ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɹɱɟɣɤɭ ȼ34 ɜɜɨɞɢɦ ɮɨɪɦɭɥɭ = 0,1*((ȼ2 + ȼ32)/2 +, ɡɚɬɟɦ ɜɵɡɵɜɚɟɦ Ɇɚɫɬɟɪ ɮɭɧɤɰɢɣ 

(ɧɚɠɚɬɢɟɦ ɧɚ ɩɚɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɤɧɨɩɤɢ ȼɫɬɚɜɤɚ ɮɭɧɤɰɢɢ (fx)). ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɞɢɚɥɨɝɨɜɨɦ ɨɤɧɟ 
Ɇɚɫɬɟɪ ɮɭɧɤɰɢɣ ɲɚɝ 1 ɢɡ 2 ɫɥɟɜɚ ɜ ɩɨɥɟ Ʉɚɬɟɝɨɪɢɹ ɜɵɛɢɪɚɟɦ Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ. ɋɩɪɚɜɚ ɜ ɩɨɥɟ Ɏɭɧɤ-
ɰɢɹ - ɮɭɧɤɰɢɸ ɋɭɦɦ. ɇɚɠɢɦɚɟɦ ɤɧɨɩɤɭ ɈɄ. ɉɨɹɜɥɹɟɬɫɹ ɞɢɚɥɨɝɨɜɨɟ ɨɤɧɨ ɋɭɦɦ. ȼ ɪɚɛɨɱɟɟ ɩɨɥɟ 
ɦɵɲɶɸ ɜɜɨɞɢɦ ɞɢɚɩɚɡɨɧ ɫɭɦɦɢɪɨɜɚɧɢɹ B3:B31. ɇɚɠɢɦɚɟɦ ɤɧɨɩɤɭ ɈɄ ɢ ɟɳɟ ɪɚɡ ɈɄ. ȼ ɹɱɟɣɤɟ ȼ34 

ɩɨɹɜɥɹɟɬɫɹ ɩɪɢɛɥɢɠɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɢɫɤɨɦɨɝɨ ɢɧɬɟɝɪɚɥɚ (9,005). ɋɪɚɜɧɢɜɚɹ ɩɨɥɭɱɟɧɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ 
ɫ ɢɫɬɢɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɢɧɬɟɝɪɚɥɚ (9), ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɨɲɢɛɤɚ ɩɪɢɛɥɢɠɟɧɢɹ ɦɟɬɨɞɚ ɬɪɚɩɟɰɢɣ ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɩɨɥɧɟ ɩɪɢɟɦɥɟɦɚɹ - 0,005.  

ȼɵɜɨɞ:  1) ɜɵɱɢɫɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ Excel ɝɨɪɚɡɞɨ ɭɫɤɨ-
ɪɹɟɬ ɪɚɫɱɟɬɵ; 

  2) ɦɟɬɨɞ ɬɪɚɩɟɰɢɣ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɬɨɱɧɵɦ ɦɟɬɨɞɨɦ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɟɬɨɞɨɦ ɩɪɹɦɨ-
ɭɝɨɥɶɧɢɤɨɜ. 

Ʌɢɬɟɪɚɬɭɪɚ. 
1. Ɋɟɲɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɫɪɟɞɫɬɜɚɦɢ ȿxcel: ɉɪɚɤɬɢɤɭɦ / ȼ.ə. Ƚɟɥɶɦɚɧ.  ɋɉɛ.: ɉɢɬɟɪ, 2003. 240ɫ. 
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Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɨɣ ɜɵɛɨɪɤɢ ɢɫɩɨɥɶɡɭɟɦ ɩɪɚɜɢɥɨ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ [1,2]. ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɫɨɤɪɚɳɚɟɬ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɥɧɵɦ ɷɤɫɩɟɪɢɦɟɧ-

ɬɨɦ, ɱɢɫɥɨ ɩɪɨɝɨɧɨɜ ɦɚɲɢɧɧɨɣ ɦɨɞɟɥɢ ɜ qk-2  ɪɚɡ, ɝɞɟ k - ɱɢɫɥɨ ɮɚɤɬɨɪɨɜ, q - ɱɢɫɥɨ ɭɪɨɜɧɟɣ ɤɚɠɞɨɝɨ 
ɮɚɤɬɨɪɚ. 

ɉɪɢ ɛɨɥɶɲɨɦ ɱɢɫɥɟ ɮɚɤɬɨɪɨɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɥɚɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚ (k>4) ɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɦ 

ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɱɢɫɥɨɜɵɯ ɦɚɬɪɢɰ. ɑɢɫɥɨ ɫɬɪɨɤ ɜ ɦɚɬɪɢɰɟ ɪɚɜɧɨ ɱɢɫɥɭ ɨɩɵɬɨɜ, ɚ ɱɢɫɥɨ ɫɬɨɥɛɰɨɜ 
- ɱɢɫɥɭ ɜɥɢɹɸɳɢɯ ɮɚɤɬɨɪɨɜ. Ʉɨɦɛɢɧɚɰɢɹ ɰɢɮɪ ɜ ɤɚɠɞɨɣ ɫɬɪɨɤɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɱɟɬɚɧɢɟ ɭɪɨɜ-
ɧɟɣ ɮɚɤɬɨɪɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɨɩɵɬɟ. Ɍɚɤɢɟ ɩɥɚɧɵ ɫɬɪɨɹɬɫɹ ɧɚ ɨɫɧɨɜɟ ɥɚɬɢɧɫɤɢɯ  ɤɜɚɞɪɚɬɨɜ. Ⱦɥɹ 
ɩɨɥɭɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɥɚɧɚ ɩɪɢɝɨɞɧɵ ɬɨɥɶɤɨ ɨɪɬɨɝɨɧɚɥɶɧɵɟ ɥɚɬɢɧɫɤɢɟ ɤɜɚɞɪɚɬɵ. 

Ɇɟɬɨɞɢɤɚ ɩɨɫɬɪɨɟɧɢɹ ɜɡɚɢɦɧɨ ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɤɜɚɞɪɚɬɨɜ ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɧɚ ɜ [1].  ɉɪɢ q ɭɪɨɜ-
ɧɹɯ ɤɚɠɞɨɝɨ ɮɚɤɬɨɪɚ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ q+1 ɜɡɚɢɦɧɨ ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɤɜɚɞɪɚɬɨɜ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɩɥɚɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɱɢɫɥɨ ɮɚɤɬɨɪɨɜ ɦɨɠɟɬ ɛɵɬɶ 
ɧɚ ɟɞɢɧɢɰɭ ɛɨɥɶɲɟ ɭɪɨɜɧɹ ɤɚɠɞɨɝɨ ɮɚɤɬɨɪɚ. Ʉɚɠɞɚɹ ɫɢɫɬɟɦɚ ɜɡɚɢɦɧɨ ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɥɚɬɢɧɫɤɢɯ 
ɤɜɚɞɪɚɬɨɜ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɚ ɩɭɬɟɦ ɩɟɪɟɫɬɚɜɥɟɧɢɹ ɫɬɪɨɤ ɢ ɫɬɨɥɛɰɨɜ (q!)2 ɪɚɡ  [2].  ɗɬɨ ɩɨɡɜɨ-
ɥɹɟɬ ɜɵɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɩɥɚɧ ɩɨ ɞɢɚɩɚɡɨɧɚɦ ɢɡɦɟɧɟɧɢɹ ɮɚɤɬɨɪɨɜ ɢɥɢ ɢɡɛɟɠɚɬɶ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɭɪɨɜɧɟɣ ɮɚɤɬɨɪɨɜ. 


