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ɍȾɄ 519.254 

 

Ɉɩɢɫɚɧɢɟ ɢ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɞɥɹ 
ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ  

 

Ɉ.ȼ. Ɋɵɱɤɚ 

Ⱦɨɧɟɰɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢвɟɪɫɢɬɟɬ 
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Ɋɵɱɤɚ Ɉ.ȼ. Ɉɩɢɫɚɧɢɟ ɢ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɢ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɞɥɹ 
ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. ȼ ɪɚɛɨɬɟ ɨɩиɫɚɧɵ ɦɟɬɨɞɵ, ɩɨɡɜɨɥяɸщиɟ 
ɩɨɜɵɫиɬɶ ɬɨчɧɨɫɬɶ ɩɪɨɝɧɨɡиɪɨɜɚɧия ɩɪи иɫɩɨɥɶɡɨɜɚɧии ɥиɧɟɣɧɵх ɪɟɝɪɟɫɫиɨɧɧɵх ɦɨɞɟɥɟɣ и 
их ɨɫɧɨɜɧɵɟ ɩɪɟиɦущɟɫɬɜɚ. Ɋɚɫɫɦɨɬɪɟɧɵ ɷɬɚɩɵ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪиɥɨɠɟɧия, 
ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɚɜɬɨɪɨɦ ɧɚ яɡɵɤɟ ɩɪɨɝɪɚɦɦиɪɨɜɚɧия Visual Basic for Applications ɞɥя 
ɪɟɚɥиɡɚɰии ɩɪɟɞɥɨɠɟɧɧɵх ɦɟɬɨɞɨɜ. 
 

Вɜɟɞɟɧɢɟ 

ȼ ɧɚɫɬɨɹɳɟɟ вɪɟɦɹ ɩɪɨɝɧɨɡɢɪɨвɚɧɢɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ вɨ вɫɟɯ ɫɮɟɪɚɯ ɱɟɥɨвɟɱɟɫɤɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. ɇɚ ɨɫɧɨвɚɧɢɢ ɩɪɨɝɧɨɡɚ 
ɩɪɢɧɢɦɚɸɬɫɹ ɨɛɨɫɧɨвɚɧɧɵɟ ɪɟɲɟɧɢɹ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɬɨɱɧɨɫɬɶ 

ɢɡɦɟɪɟɧɢɣ ɢ ɩɪɨɝɧɨɡɨв, ɫɞɟɥɚɧɧɵɯ ɧɚ ɨɫɧɨвɟ 
ɢɦɟɸɳɢɯɫɹ ɞɚɧɧɵɯ. 

Ⱦɥɹ ɩɪɨɝɧɨɡɢɪɨвɚɧɢɹ ɡɧɚɱɟɧɢɣ 
ɩɟɪɟɦɟɧɧɨɣ, ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɟɝɪɟɫɫɢɨɧɧɵɣ 
ɚɧɚɥɢɡ. Ɋɟɝɪɟɫɫɢɨɧɧɵɟ ɦɨɞɟɥɢ ɩɨɡвɨɥɹɸɬ 
ɩɪɨɝɧɨɡɢɪɨвɚɬɶ ɡɧɚɱɟɧɢɹ ɩɨ ɞɚɧɧɵɦ 
ɨɛɴɹɫɧɹɸɳɢɯ ɩɟɪɟɦɟɧɧɵɯ. Ɉɞɧɚɤɨ в 
ɢɫɫɥɟɞɭɟɦɭɸ вɵɛɨɪɤɭ ɦɨɝɭɬ ɩɨɩɚɫɬɶ ɨɬɞɟɥɶɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɡɧɚɱɢɬɟɥɶɧɨ 
ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɨɫɬɚɥɶɧɵɯ. ɗɬɢ ɪɟɡɭɥɶɬɚɬɵ 
ɩɪɟɞɫɬɚвɥɹɸɬ ɫɨɛɨɣ ɚɧɨɦɚɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ. Ⱦɥɹ 
ɨɛɧɚɪɭɠɟɧɢɹ ɬɚɤɢɯ ɢɡɦɟɪɟɧɢɣ, в ɧɚɫɬɨɹɳɟɟ 
вɪɟɦɹ, ɫɭɳɟɫɬвɭɸɬ ɪɚɡɥɢɱɧɵɟ ɤɪɢɬɟɪɢɢ Д1-5Ж. Ʉ 
ɞɚɧɧɵɦ ɦɟɬɨɞɚɦ ɨɬɧɨɫɹɬɫɹ − ɦɟɬɨɞ Ɍɢɬɶɟɧɚ-

Ɇɭɪɚ-Ȼɟɤɦɚɧɚ, ɗɤɬɨɧɚ ɢ ɉɪɟɫɤɨɬɬɚ-Ʌɭɧɞɚ. ɂɯ 
ɨɫɧɨвɧɵɦ ɩɪɟɢɦɭɳɟɫɬвɨɦ ɹвɥɹɟɬɫɹ ɩɪɨɫɬɨɬɚ 
ɩɨɧɢɦɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨвɚɧɢɹ. Ɉɞɧɚɤɨ, в ɯɨɞɟ 
ɢɫɫɥɟɞɨвɚɧɢɣ, ɛɵɥ вɵɹвɥɟɧ ɪɹɞ ɫɭɳɟɫɬвɟɧɧɵɯ 
ɧɟɞɨɫɬɚɬɤɨв Д6Ж. Ɉɫɧɨвɧɵɦ ɢɡ ɧɢɯ ɹвɥɹɟɬɫɹ ɬɨ, 
ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨвɚɧɢɢ ɞɚɧɧɵɯ ɤɪɢɬɟɪɢɟв, 
ɧɚɯɨɠɞɟɧɢɟ ɚɧɨɦɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɪɨɢɫɯɨɞɢɬ 
ɦɟɬɨɞɨɦ ɩɟɪɟɛɨɪɚ. ɋ ɭвɟɥɢɱɟɧɢɟɦ ɨɛɴɟɦɚ 
вɵɛɨɪɤɢ ɩɨвɵɲɚɟɬɫɹ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ, ɬ.ɤ. 
ɪɚɫɱɟɬɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨвɨɞɢɬɶ ɞɥɹ ɤɚɠɞɨɝɨ 
ɩɨɞɨɡɪɢɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ в ɨɬɞɟɥɶɧɨɫɬɢ. Ɍɚɤɠɟ 
в ɪɚɫɫɦɚɬɪɢвɚɟɦɨɣ вɵɛɨɪɤɟ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ 
ɛɨɥɶɲɟɟ ɱɢɫɥɨ ɚɧɨɦɚɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɱɟɦ 
ɢɫɫɥɟɞɭɟɬɫɹ ɧɚ вɵɛɪɨɫɵ. ȼ ɫвɹɡɢ ɫ ɨɩɢɫɚɧɧɵɦɢ 
ɧɟɞɨɫɬɚɬɤɚɦɢ ɫɭɳɟɫɬвɭɸɳɢɯ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 
ɤɪɢɬɟɪɢɟв в Д6Ж ɢ Д7Ж ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɧɨвɵɟ 
ɦɟɬɨɞɵ, ɩɨɡвɨɥɹɸɳɢɟ ɩɨвɵɫɢɬɶ ɤɚɱɟɫɬвɨ 
ɪɟɝɪɟɫɫɢɨɧɧɵɯ ɩɪɨɝɧɨɡɧɵɯ ɦɨɞɟɥɟɣ. Ⱦɥɹ 
ɭɩɪɨɳɟɧɢɹ ɢɫɩɨɥɶɡɨвɚɧɢɹ ɩɪɟɞɥɨɠɟɧɧɵɯ 
ɦɟɬɨɞɨв ɢ ɢɯ ɦɨɞɢɮɢɤɚɰɢɣ ɚвɬɨɪɨɦ ɛɵɥɨ 
ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɫ 

ɢɫɩɨɥɶɡɨвɚɧɢɟɦ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨвɚɧɢɹ Visual 

Basic for Applications (VBA). 

Цɟɥɶ ɢɫɫɥɟɞɨɜаɧɢɣ 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹвɥɹɟɬɫɹ 
ɨɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨвɧɵɯ ɭɫɥɨвɢɣ вɵɛɨɪɚ ɨɞɧɨɝɨ ɢɡ 
ɞвɭɯ ɦɟɬɨɞɨв ɩɨвɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ 
ɩɪɨɝɧɨɡɢɪɨвɚɧɢɹ ɢɥɢ ɢɯ ɦɨɞɢɮɢɤɚɰɢɣ, ɚ ɬɚɤɠɟ 
ɪɚɫɫɦɨɬɪɟɧɢɟ ɷɬɚɩɨв ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ, 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫ ɩɨɦɨɳɶɸ ɹɡɵɤɚ 
ɩɪɨɝɪɚɦɦɢɪɨвɚɧɢɹ VBA. 

Оɩɢɫаɧɢɟ ɦɟɬɨɞɨɜ 

 Ɂɚɞɚɱɚ ɩɪɟɞɥɚɝɚɟɦɵɯ ɦɟɬɨɞɨв 
ɡɚɤɥɸɱɚɟɬɫɹ в ɬɨɦ, ɱɬɨ ɫɪɟɞɢ вɫɟɯ ɢɫɯɨɞɧɵɯ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɢɡɦɟɪɟɧɢɹ, ɤɨɬɨɪɵɟ вɵɯɨɞɹɬ ɡɚ ɩɪɟɞɟɥɵ 
ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɨɛɥɚɫɬɢ ɫɨ ɫɬɨɪɨɧɚɦɢ 2k∙σe ɢ 
2kσ'e. Ɂɞɟɫɶ k − ɤɨɷɮɮɢɰɢɟɧɬ (ɨɛɵɱɧɨ 0,6 ≤ k< 3), 

ɤɨɬɨɪɵɣ ɫɨɨɬвɟɬɫɬвɭɟɬ вɟɪɨɹɬɧɨɫɬɢ ɩɨɩɚɞɚɧɢɹ в 
ɡɚɞɚɧɧɭɸ ɨɛɥɚɫɬɶ. ȼɟɪɨɹɬɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ в 
ɨɛɥɚɫɬɶ ɪɚɫɫɱɢɬɵвɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1) Д8Ж: 
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 ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚвɥɟɧɵ ɡɧɚɱɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɚ k, ɫɨɨɬвɟɬɫɬвɭɸɳɢɟ ɪɚɡɥɢɱɧɵɦ 
вɟɪɨɹɬɧɨɫɬɹɦ Ɋ. 
 

Ɍɚɛɥɢɰɚ 1. Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ k ɩɪɢ 
ɪɚɡɥɢɱɧɵɯ вɟɪɨɹɬɧɨɫɬɹɯ Ɋ 

Ɋ 0.9 0.85 0.8 0.75 0.7 0.65 0.6 0.5 

k 1.9 1.75 1.6 1.5 1.4 1.3 1.2 1.05 

  

(1) 
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ɋɪɟɞɧɟɤвɚɞɪɚɬɢɱɟɫɤɢɟ ɨɬɤɥɨɧɟɧɢɹ ɧɟвɹɡɨɤ σe ɢ 
σ'e, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (2) ɢ (3) 
ɫɨɨɬвɟɬɫɬвɟɧɧɨ: 

2n

)ŶY(
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ɝɞɟ Yi – ɮɚɤɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ; 
iŶ − ɪɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨ ɢɫɯɨɞɧɨɦɭ 

ɭɪɚвɧɟɧɢɸ; 
iŶ − ɪɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨ ɭɪɚвɧɟɧɢɸ, 

ɝɪɚɮɢɤ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɩɟɪɩɟɧɞɢɤɭɥɹɪɟɧ 
ɢɫɯɨɞɧɨɦɭ. 

 

Сɪаɜɧɟɧɢɟ ɦɟɬɨɞɨɜ 

Ɉɬɥɢɱɢɟ ɪɟɚɥɢɡɚɰɢɢ ɦɟɬɨɞɨв ɫɨɫɬɨɢɬ в 
ɬɨɦ, ɱɬɨ в ɨɞɧɨɦ ɦɟɬɨɞɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, 
вɵɯɨɞɹɳɢɟ ɡɚ ɩɪɟɞɟɥɵ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɨɛɥɚɫɬɢ 
ɨɬɛɪɚɫɵвɚɸɬɫɹ, ɚ в ɞɪɭɝɨɦ, ɬɚɤɢɟ ɞɚɧɧɵɟ ɧɟ 
ɢɫɤɥɸɱɚɸɬɫɹ, ɚ ɩɟɪɟɧɨɫɹɬɫɹ ɧɚ ɝɪɚɧɢɰɵ ɨɛɥɚɫɬɢ. 

Ɇɟɬɨɞ ɩɨвɵɲɟɧɢɹ ɤɚɱɟɫɬвɚ ɩɪɨɝɧɨɡɧɨɣ 
ɦɨɞɟɥɢ, ɨɫɧɨвɚɧɧɵɣ ɧɚ ɨɬɛɪɚɫɵвɚɧɢɢ ɢɫɯɨɞɧɵɯ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ в 
ɫɥɭɱɚɟ, ɟɫɥɢ ɩɪɨɝɧɨɡɧɨɟ ɡɧɚɱɟɧɢɟ Yɩɪɨɝɧ ɛɥɢɡɤɨ ɤ 
ɫɪɟɞɧɟɦɭ Y , ɬ.ɤ. ɱɟɦ ɞɚɥɶɲɟ ɨɬ ɫɪɟɞɧɟɝɨ 
ɡɧɚɱɟɧɢɹ Y  ɨɬɫɬɨɢɬ Yɩɪɨɝɧ, ɬɟɦ ɛɨɥɶɲɟɣ 
вɟɥɢɱɢɧɵ ɞɨɫɬɢɝɚɟɬ ɫɦɟɳɟɧɢɟ ɩɪɢ 
ɢɫɩɨɥɶɡɨвɚɧɢɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɢ ɧɚɨɛɨɪɨɬ. 
Ɇɟɬɨɞ, ɨɫɧɨвɚɧɧɵɣ ɧɚ ɩɟɪɟɦɟɳɟɧɢɢ ɞɚɧɧɵɯ, 
ɩɪɢɦɟɧɹɟɬɫɹ в ɨɛɪɚɬɧɨɣ ɫɢɬɭɚɰɢɢ. 

ɋɯɟɦɚɬɢɱɟɫɤɢ ɦɟɬɨɞ, ɨɫɧɨвɚɧɧɵɣ ɧɚ 
ɨɬɛɪɚɫɵвɚɧɢɢ "ɚɧɨɦɚɥɶɧɵɯ" ɢ ɧɟɧɚɞɟɠɧɵɯ 
ɢɡɦɟɪɟɧɢɣ, ɚ ɬɚɤɠɟ ɦɟɬɨɞ, ɨɫɧɨвɚɧɧɵɣ ɧɚ 
ɩɟɪɟɧɨɫɟ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚвɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.   

Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚвɥɟɧɢɟ ɦɟɬɨɞɨв 

(2) 

(3) 
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Ɉɫɧɨвɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ ɷɮɮɟɤɬɢвɧɨɫɬɢ 
ɩɪɢɦɟɧɟɧɢɹ ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɟɬɨɞɨв ɹвɥɹɸɬɫɹ: 
− ɤɨɷɮɮɢɰɢɟɧɬ ɞɟɬɟɪɦɢɧɚɰɢɢ R

2, ɤɨɬɨɪɵɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ (4) Д9Ж: 
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− ɦɨɞɭɥɶ вɟɥɢɱɢɧɵ ɫɦɟɳɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚ 
ɩɪɨɝɧɨɡɚ Δɩɪɨɝɧ (5): 

Δɩɪɨɝɧ=|(A∙ ɏɩɪɨɝɧ + B) – (Aɧ∙ ɏɩɪɨɝɧ + Bɧ)|, 

 
ɝɞɟ ɩɟɪвɨɟ ɢ вɬɨɪɨɟ ɫɥɚɝɚɟɦɨɟ, ɫɨɨɬвɟɬɫɬвɟɧɧɨ, 
ɥɢɧɟɣɧɨɟ ɪɟɝɪɟɫɫɢɨɧɧɨɟ ɭɪɚвɧɟɧɢɟ ɞɨ 
ɨɬɛɪɚɫɵвɚɧɢɹ ɱɚɫɬɢ ɫɬɚɬɢɫɬɢɤɢ ɢ ɥɢɧɟɣɧɨɟ 
ɪɟɝɪɟɫɫɢɨɧɧɨɟ ɭɪɚвɧɟɧɢɟ ɩɨɫɥɟ ɨɬɛɪɚɫɵвɚɧɢɹ 
ɱɚɫɬɢ ɫɬɚɬɢɫɬɢɤɢ; 
− ɞɨвɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪвɚɥ ɩɪɨɝɧɨɡɧɵɯ ɡɧɚɱɟɧɢɣ 
Yɩɪɨɝɧ (ɩɪɟɞɫɬɚвɥɹɟɬ ɫɨɛɨɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɟɫɬɨ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɡɧɚɱɟɧɢɣ Yɩɪɨɝɧ ɩɪɢ 
ɡɚɞɚɧɧɨɦ ɡɧɚɱɟɧɢɢ ɏɩɪɨɝɧ ɢ ɡɚɞɚɧɧɨɣ 
ɞɨвɟɪɢɬɟɥɶɧɨɣ вɟɪɨɹɬɧɨɫɬɢ Ɋɞɨв);  

− ɤɨɥɢɱɟɫɬвɨ ɷɥɟɦɟɧɬɚɪɧɵɯ ɨɩɟɪɚɰɢɣ ɗȼɆ, 
ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɦɟɬɨɞɨв; 
− ɬɨɱɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɪɚɫɫɱɢɬɵвɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
6: 

Ɍ= 
n

m
R 2   

ɝɞɟ n – ɢɫɯɨɞɧɨɟ ɤɨɥɢɱɟɫɬвɨ ɞɚɧɧɵɯ; 
m – ɤɨɥɢɱɟɫɬвɨ ɞɚɧɧɵɯ, ɨɫɬɚвɲɢɯɫɹ ɩɨɫɥɟ 
ɨɬɛɪɚɫɵвɚɧɢɹ ɢɥɢ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɧɟ 
ɩɨɞвɟɪɝɥɢɫɶ ɩɪɟɨɛɪɚɡɨвɚɧɢɸ.  
 ɇɚɢɥɭɱɲɢɣ вɚɪɢɚɧɬ ɩɪɢ ɷɬɨɦ −   
вɚɪɢɚɧɬ, ɩɪɢ ɤɨɬɨɪɨɦ вɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɞɟɬɟɪɦɢɧɚɰɢɢ R2

 ɦɚɤɫɢɦɚɥɶɧɚ, ɩɪɢ ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɭɫɥɨвɢɢ, ɱɬɨ Ɍ ≥ 0.5. 

Оɩɢɫаɧɢɟ ɩɪɨɝɪаɦɦɧɨɣ ɪɟаɥɢɡаɰɢɢ 
ɦɟɬɨɞɨɜ 

Ⱦɥɹ ɭɞɨɛɫɬвɚ ɢ ɛɵɫɬɪɨɬɵ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɟɬɨɞɨв ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ 
ɩɪɨɝɪɚɦɦɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɫ ɢɫɩɨɥɶɡɨвɚɧɢɟɦ 
ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨвɚɧɢɹ Visual Basic for 

Applications. 

Ɋɚɛɨɬɚ ɩɪɨɝɪɚɦɦɵ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ 
ɷɬɚɩɵ: 

1. ɉɨɥɶɡɨвɚɬɟɥɸ ɩɪɟɞɥɚɝɚɟɬɫɹ ввɟɫɬɢ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ в ɨɩɪɟɞɟɥɟɧɧɵɟ ɹɱɟɣɤɢ (ɪɢɫ.2). 

 

 
 

Ɋɢɫɭɧɨɤ 2 – ȼɢɞ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ ɩɨɫɥɟ ввɟɞɟɧɢɹ 
ɞɚɧɧɵɯ 

 

2. ɉɨ ɭɦɨɥɱɚɧɢɸ ɩɪɨɝɧɨɡɧɨɟ ɡɧɚɱɟɧɢɟ 
Yɩɪɨɝɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɏɩɪɨɝɧ=ɏɫɪ. ȿɫɥɢ ɠɟ ɷɬɨ 
ɧɟ ɬɚɤ, ɩɨɥɶɡɨвɚɬɟɥɶ вɪɭɱɧɭɸ ɦɨɠɟɬ ввɟɫɬɢ в 
ɫɨɨɬвɟɬɫɬвɭɸɳɭɸ ɹɱɟɣɤɭ ɩɪɨɢɡвɨɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
ɏɩɪɨɝɧ ɩɪɢ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɪɚɫɫɱɢɬɚɧɚ вɟɥɢɱɢɧɚ 
Yɩɪɨɝɧ. 

3. ɉɨɫɤɨɥɶɤɭ ɤɚɠɞɵɣ ɢɡ ɞвɭɯ ɦɟɬɨɞɨв 
ɢɦɟɟɬ ɩɨ ɞвɟ ɦɨɞɢɮɢɤɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɪɟɞɟɥɢɬɶ, ɫɥɟɞɭɟɬ ɥɢ ɩɪɢɦɟɧɹɬɶ ɫɚɦ ɦɟɬɨɞ ɢɥɢ 
ɞɨɫɬɚɬɨɱɧɨ ɢɫɩɨɥɶɡɨвɚɬɶ ɨɞɧɭ ɢɡ ɟɝɨ 
ɦɨɞɢɮɢɤɚɰɢɣ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɢɫɫɥɟɞɨвɚɬɟɥɶ 
ɭвɟɪɟɧ в ɢɫɯɨɞɧɵɯ ɡɧɚɱɟɧɢɹɯ ɧɟɡɚвɢɫɢɦɨɣ 
ɩɟɪɟɦɟɧɧɨɣ ɏ (ɧɚɩɪɢɦɟɪ, ɡɧɚɱɟɧɢɹ ɏi ɞɚɧɵ 

ɡɚɪɚɧɟɟ ɢ в ɧɢɯ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɫɥɭɱɚɣɧɵɯ 
ɨɲɢɛɨɤ), ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɩɟɪвɭɸ 
ɦɨɞɢɮɢɤɚɰɢɸ ɦɟɬɨɞɚ. Ɉɧɚ ɡɚɤɥɸɱɚɟɬɫɹ в ɬɨɦ, 
ɱɬɨ ɨɛɥɚɫɬɶ, в ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɣ, ɪɚɫɩɨɥɚɝɚɸɬɫɹ 
"ɧɚɞɟɠɧɵɟ" ɞɚɧɧɵɟ ɩɪɟɞɫɬɚвɥɹɟɬ ɫɨɛɨɣ ɧɟ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤ, ɚ ɤɨɪɢɞɨɪ, ɝɪɚɧɢɰɵ ɤɨɬɨɪɨɝɨ 
ɪɚвɧɨɭɞɚɥɟɧɵ ɨɬ ɥɢɧɢɢ ɢɫɯɨɞɧɨɝɨ 
ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɭɪɚвɧɟɧɢɹ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɝɪɚɧɢɰɚɦɢ ɞɚɧɧɨɝɨ ɤɨɪɢɞɨɪɚ ɫɨɫɬɚвɥɹɟɬ 2kσe . ȼ 
ɨɬɥɢɱɢɟ ɨɬ ɩɟɪвɨɣ ɦɨɞɢɮɢɤɚɰɢɢ ɦɟɬɨɞɚ 
ɩɨвɵɲɟɧɢɹ ɤɚɱɟɫɬвɚ ɩɪɨɝɧɨɡɧɨɣ ɦɨɞɟɥɢ вɨ 
вɬɨɪɨɣ ɦɨɞɢɮɢɤɚɰɢɢ ɧɚɯɨɞɹɬɫɹ 2 ɥɢɧɢɢ 
ɩɚɪɚɥɥɟɥɶɧɵɟ ɝɪɚɮɢɤɭ, ɩɨɫɬɪɨɟɧɧɨɦɭ 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɢɫɯɨɞɧɨɝɨ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɧɢɦɢ ɫɨɫɬɚвɥɹɟɬ 2kσ'e. ɉɪɢ ɢɫɩɨɥɶɡɨвɚɧɢɢ 
вɬɨɪɨɣ ɦɨɞɢɮɢɤɚɰɢɢ, ɨɬɫɟɤɚɸɬɫɹ ɞɚɧɧɵɟ, 
ɤɨɬɨɪɵɟ ɹвɥɹɸɬɫɹ ɚɧɨɦɚɥɶɧɵɦɢ ɢ ɧɟɧɚɞɟɠɧɵɦɢ 
ɩɨ ɏ. ȼɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɟɬɟɪɦɢɧɚɰɢɢ R2

 

в ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɭɦɟɧɶɲɚɟɬɫɹ. Ɉɞɧɚɤɨ ɷɬɨ 
ɫвɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɤɪɚɣɧɢɟ ɬɨɱɤɢ ɹвɥɹɸɬɫɹ 
ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɞɥɹ ɭɪɚвɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ, ɢ ɟɫɥɢ 
ɨɧɢ ɭɞɚɥɟɧɵ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɨɫɬɚɥɶɧɵɯ ɬɨɱɟɤ, ɬɨ ɨɧɢ ɨɤɚɡɵвɚɸɬ ɛɨɥɶɲɨɟ 

(4) 

(5) 

(6) 
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вɥɢɹɧɢɟ ɧɚ ɢɫɯɨɞɧɨɟ ɭɪɚвɧɟɧɢɟ. ɋɥɟɞɭɟɬ 
ɨɬɛɪɚɫɵвɚɬɶ (ɩɟɪɟɦɟɳɚɬɶ) ɧɟ ɛɨɥɟɟ 10-20% 

ɢɫɯɨɞɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ. 
 Ɋɟɚɥɢɡɚɰɢɹ ɨɩɢɫɚɧɧɵɯ вɵɲɟ 
ɦɨɞɢɮɢɤɚɰɢɣ ɩɪɨɳɟ, ɱɟɦ ɪɟɚɥɢɡɚɰɢɹ 
ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɟɬɨɞɚ, ɨɞɧɚɤɨ ɢ ɩɟɪвɚɹ ɢ вɬɨɪɚɹ 
ɦɨɞɢɮɢɤɚɰɢɢ ɧɟɫɤɨɥɶɤɨ ɫɧɢɠɚɸɬ 
ɷɮɮɟɤɬɢвɧɨɫɬɶ ɦɟɬɨɞɚ, ɩɨɫɤɨɥɶɤɭ в ɫɥɭɱɚɟ 
ɢɫɩɨɥɶɡɨвɚɧɢɹ ɦɟɬɨɞɚ ɢɫɤɥɸɱɚɸɬɫɹ 
(ɩɟɪɟɧɨɫɹɬɫɹ) ɚɧɨɦɚɥɶɧɵɟ ɢ ɧɟɧɚɞɟɠɧɵɟ 
ɡɧɚɱɟɧɢɹ ɢ ɩɨ ɏ ɢ ɩɨ Y ɨɞɧɨвɪɟɦɟɧɧɨ. Ɍ.ɨ. 
ɤɚɪɬɢɧɚ ɹвɥɹɟɬɫɹ ɛɨɥɟɟ ɬɨɱɧɨɣ.  

ɉɨɫɥɟ ɷɬɨɝɨ ɩɨɥɶɡɨвɚɬɟɥɶ вɵɛɢɪɚɟɬ 
ɫɨɨɬвɟɬɫɬвɭɸɳɭɸ ɤɧɨɩɤɭ. ɇɚɠɚɬɢɟ ɤɧɨɩɤɢ 
вɵɡɵвɚɟɬ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬвɢɹ: 

ɚ) ɞɚɧɧɵɟ ɫɨɪɬɢɪɭɸɬɫɹ ɩɨ вɨɡɪɚɫɬɚɧɢɸ 
(ɩɨ ɧɟɡɚвɢɫɢɦɨɣ ɩɟɪɟɦɟɧɧɨɣ ɏ); 

ɛ) ɪɚɫɫɱɢɬɵвɚɟɬɫɹ ɤɨɥɢɱɟɫɬвɨ 
ввɟɞɟɧɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ; 

в) ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɥɢɧɟɣɧɨɝɨ ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɭɪɚвɧɟɧɢɹ ɢ 
ɭɪɚвɧɟɧɢɹ ɝɪɚɮɢɤ ɤɨɬɨɪɨɝɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɟɧ 
ɢɫɯɨɞɧɨɦɭ; 

ɝ) ɪɚɫɫɱɢɬɵвɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɟɬɟɪɦɢɧɚɰɢɢ R2

; 

ɞ) ɧɚɯɨɞɢɬɫɹ ɢɫɯɨɞɧɚɹ вɟɥɢɱɢɧɚ 
ɞɨвɟɪɢɬɟɥɶɧɨɝɨ ɢɧɬɟɪвɚɥɚ;  

ɟ) вɵвɨɞɹɬɫɹ вɫɟ вɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɡɧɚɱɟɧɢɹ (вɟɥɢɱɢɧɵ σe, σ'e, kσe, kσ'e ɢ ɬ.ɞ.) (ɪɢɫ.3). 
 

 

 

 

 

Ɋɢɫɭɧɨɤ 3 − ȼɢɞ ɢɫɯɨɞɧɨɝɨ ɥɢɫɬɚ ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ "Ɇɟɬɨɞ ɨɬɛɪɚɫɵвɚɧɢɹ ɞɚɧɧɵɯ" 

 

 

ɠ) Ⱦɥɹ ɤɚɠɞɨɣ вɟɪɨɹɬɧɨɫɬɢ Ɋ ɩɨɩɚɞɚɧɢɹ 
ɢɫɯɨɞɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ в 
ɨɩɪɟɞɟɥɟɧɧɭɸ ɨɛɥɚɫɬɶ (ɧɚɱɢɧɚɹ ɫ Ɋ=1 ɢ ɞɨ Ɋ=0.5 
ɫ ɲɚɝɨɦ 0.05) ɩɪɟɞɭɫɦɨɬɪɟɧ ɨɬɞɟɥɶɧɵɣ ɪɚɛɨɱɢɣ 
ɥɢɫɬ, ɧɚ ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ 
ɩɪɨɢɡвɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨв (вɵвɨɞɹɬɫɹ ɨɫɬɚвɲɢɟɫɹ 
ɢɥɢ ɫɤɨɪɪɟɤɬɢɪɨвɚɧɧɵɟ ɞɚɧɧɵɟ, в ɡɚвɢɫɢɦɨɫɬɢ 
ɨɬ ɩɪɢɦɟɧɹɟɦɨɝɨ ɦɟɬɨɞɚ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɨвɵɟ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɪɚвɧɟɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɞɟɬɟɪɦɢɧɚɰɢɢ  R

2, вɟɥɢɱɢɧɚ ɞɨвɟɪɢɬɟɥɶɧɨɝɨ 
ɢɧɬɟɪвɚɥɚ, вɟɥɢɱɢɧɵ ɫɦɟɳɟɧɢɹ, ɤɨɥɢɱɟɫɬвɨ 
ɷɥɟɦɟɧɬɚɪɧɵɯ ɨɩɟɪɚɰɢɣ ɢ вɟɥɢɱɢɧɚ ɬɨɱɧɨɫɬɢ). 
ɉɨɥɶɡɨвɚɬɟɥɶ ɦɨɠɟɬ ɩɟɪɟɤɥɸɱɚɬɶɫɹ ɦɟɠɞɭ 
ɷɬɢɦɢ ɪɚɛɨɱɢɦɢ ɥɢɫɬɚɦɢ ɢ ɫɦɨɬɪɟɬɶ вɫɸ 
ɧɟɨɛɯɨɞɢɦɭɸ ɟɦɭ ɢɧɮɨɪɦɚɰɢɸ; 

ɡ) ɮɨɪɦɢɪɭɟɬɫɹ ɢɬɨɝɨвɵɣ ɪɚɛɨɱɢɣ ɥɢɫɬ, 
ɧɚ ɤɨɬɨɪɨɦ в вɢɞɟ ɬɚɛɥɢɰɵ ɩɪɟɞɫɬɚвɥɟɧɵ ɞɚɧɧɵɟ 
ɩɨ вɫɟɦ ɨɫɧɨвɧɵɦ ɤɪɢɬɟɪɢɹɦ ɷɮɮɟɤɬɢвɧɨɫɬɢ 
ɦɟɬɨɞɚ ɞɥɹ ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢɹ вɟɪɨɹɬɧɨɫɬɢ 
ɩɨɩɚɞɚɧɢɹ в ɡɚɞɚɧɧɭɸ ɨɛɥɚɫɬɶ. ɇɚ ɨɫɧɨвɚɧɢɢ 
ɞɚɧɧɨɣ ɬɚɛɥɢɰɵ ɩɨɥɶɡɨвɚɬɟɥɶ ɦɨɠɟɬ ɫɞɟɥɚɬɶ 
вɵвɨɞ ɨ ɬɨɦ, ɞɨ ɤɚɤɢɯ ɩɪɟɞɟɥɨв ɫɥɟɞɭɟɬ 

ɭɦɟɧɶɲɚɬɶ вɟɪɨɹɬɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ в "ɤɨɪɢɞɨɪ", ɚ 
ɬɚɤɠɟ ɭвɢɞɟɬɶ ɩɨɥɭɱɟɧɧɵɣ ɨɬ ɩɪɢɦɟɧɟɧɢɹ 
ɦɟɬɨɞɚ вɵɢɝɪɵɲ (ɪɢɫ.4).   

 

 
 

Ɋɢɫɭɧɨɤ 4 − ȼɢɞ ɢɬɨɝɨвɨɣ ɬɚɛɥɢɰɵ 

 

4. Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɩɨɥɶɡɨвɚɬɟɥɸ 
ɞɨɫɬɭɩɧɚ вɨɡɦɨɠɧɨɫɬɶ ɨɬɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɨв, 
ɢɡɨɛɪɚɠɚɸɳɢɯ ɫɨɨɬвɟɬɫɬвɭɸɳɢɟ ɨɛɥɚɫɬɢ ɫ 
вɵɞɟɥɟɧɢɟɦ ɧɚɛɥɸɞɟɧɢɣ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɩɚɞɚɸɬ в 
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ɡɚɞɚɧɧɭɸ ɨɛɥɚɫɬɶ (ɫɦ. ɪɢɫ.5). Ɉɞɧɨɣ ɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɹвɥɹɟɬɫɹ вɨɡɦɨɠɧɨɫɬɶ 
ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɚ, ɬ.ɤ. ɫɬɚɧɞɚɪɬɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ Microsoft Excel ɷɬɨɝɨ ɫɞɟɥɚɬɶ ɧɟ 
ɩɨɡвɨɥɹɸɬ. 
 

 
 
Ɋɢɫɭɧɨɤ 5 – ȼɢɞ ɥɢɫɬɚ «0.70» ɩɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ «ɂɡɨɛɪɚɡɢɬɶ ɝɪɚɮɢɤ» 

  

5. ɉɨ ɨɤɨɧɱɚɧɢɸ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ, вɫɟ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɦɨɠɧɨ ɫɨɯɪɚɧɢɬɶ ɫ ɩɨɦɨɳɶɸ 
ɫɬɚɧɞɚɪɬɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨв ɩɪɨɝɪɚɦɦɵ Excel, ɚ ɬɚɤɠɟ ɨɱɢɫɬɢɬɶ вɫɟ ɪɚɛɨɱɢɟ ɥɢɫɬɵ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ 
"Delete". 

Вɵɜɨɞɵ 

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɛɵɥɢ ɩɪɟɞɫɬɚвɥɟɧɵ ɦɟɬɨɞɵ, ɩɨвɵɲɚɸɳɢɟ ɬɨɱɧɨɫɬɶ ɥɢɧɟɣɧɵɯ ɪɟɝɪɟɫɫɢɨɧɧɵɯ 
ɩɪɨɝɧɨɡɧɵɯ ɦɨɞɟɥɟɣ. Ɉɫɧɨвɧɵɦɢ ɞɨɫɬɨɢɧɫɬвɚɦɢ ɞɚɧɧɵɯ ɦɟɬɨɞɨв ɹвɥɹɟɬɫɹ:  

- ɩɪɨɫɬɨɬɚ ɩɨɧɢɦɚɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ;  
- вɨɡɦɨɠɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɧɟɫɤɨɥɶɤɢɯ ɚɧɨɦɚɥɶɧɵɯ ɢ ɧɟɧɚɞɟɠɧɵɯ ɢɡɦɟɪɟɧɢɣ 

ɨɞɧɨвɪɟɦɟɧɧɨ, ɱɬɨ ɩɨɡвɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ вɪɟɦɹ ɢɫɫɥɟɞɨвɚɧɢɹ, ɡɚ ɫɱɟɬ ɨɬɤɚɡɚ ɨɬ ɩɪɨɫɬɨɝɨ ɩɟɪɟɛɨɪɚ ɞɚɧɧɵɯ; 
- ɯɨɪɨɲɚɹ ɮɨɪɦɚɥɢɡɭɟɦɨɫɬɶ, ɱɬɨ ɩɨɡвɨɥɢɥɨ ɪɟɚɥɢɡɨвɚɬɶ ɞɚɧɧɵɟ ɦɟɬɨɞɵ в ɤɨɦɩɶɸɬɟɪɧɵɯ 

ɬɟɯɧɨɥɨɝɢɹɯ.  
Ɋɚɡɪɚɛɨɬɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬвɚ: 

1. Ⱦɨɫɬɭɩɧɨɫɬɶ ɩɨɧɢɦɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨвɚɧɢɹ. 
2. ɋɨɤɪɚɳɟɧɢɟ вɪɟɦɟɧɢ ɪɚɫɱɟɬɨв, ɩɨ ɫɪɚвɧɟɧɢɸ ɫ ɪɭɱɧɨɣ ɨɛɪɚɛɨɬɤɨɣ ɞɚɧɧɵɯ. 
3. ȼɨɡɦɨɠɧɨɫɬɶ ввɨɞɢɬɶ ɩɪɨɢɡвɨɥɶɧɨɟ ɤɨɥɢɱɟɫɬвɨ ɢɫɯɨɞɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ. 
4. Ɋɚɫɱɟɬ ɩɪɨɝɧɨɡɧɨɝɨ ɡɧɚɱɟɧɢɹ Yɩɪɨɝɧ ɞɥɹ ɥɸɛɨɝɨ ɏɩɪɨɝɧ. 

5. ȼɵвɨɞ ɨɫɧɨвɧɵɯ ɪɟɡɭɥɶɬɚɬɨв ɧɚ ɨɬɞɟɥɶɧɨɦ ɪɚɛɨɱɟɦ ɥɢɫɬɟ ɞɥɹ ɫɨɨɬвɟɬɫɬвɭɸɳɟɣ вɟɪɨɹɬɧɨɫɬɢ 
ɩɨɩɚɞɚɧɢɹ в ɨɩɪɟɞɟɥɟɧɧɭɸ ɨɛɥɚɫɬɶ, ɱɬɨ ɩɨɡвɨɥɹɟɬ ɩɪɨɫɥɟɞɢɬɶ ɡɚ ɨɫɧɨвɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ 
в ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɨɥɶɡɨвɚɧɢɹ ɦɟɬɨɞɨв ɢɥɢ ɢɯ ɦɨɞɢɮɢɤɚɰɢɣ. 

6. Ɉɬɨɛɪɚɠɟɧɢɟ ɢɬɨɝɨвɨɣ ɬɚɛɥɢɰɵ, ɤɨɬɨɪɚɹ ɩɨɡвɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ вɵɢɝɪɵɲ ɨɬ ɩɪɢɦɟɧɟɧɢɹ 
ɦɟɬɨɞɚ ɢ ɫɞɟɥɚɬɶ вɵвɨɞ ɨ вɟɥɢɱɢɧɟ, ɞɨ ɤɨɬɨɪɨɣ ɫɥɟɞɭɟɬ ɭɦɟɧɶɲɚɬɶ вɟɪɨɹɬɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ в ɨɛɥɚɫɬɶ. 

7. ɇɚɝɥɹɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɨɛɥɚɫɬɟɣ, ɫɨɨɬвɟɬɫɬвɭɸɳɢɯ вɵɛɪɚɧɧɵɦ вɟɪɨɹɬɧɨɫɬɹɦ ɢ ɞɚɧɧɵɯ, 
ɤɨɬɨɪɵɟ ɩɪɢ ɷɬɨɦ ɹвɥɹɸɬɫɹ "ɚɧɨɦɚɥɶɧɵɦɢ" ɢ ɧɟɧɚɞɟɠɧɵɦɢ.   

8. ȼɨɡɦɨɠɧɨɫɬɶ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɝɪɚɮɢɤɟ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɩɪɹɦɵɯ, ɩɭɬɟɦ ɪɚɫɲɢɪɟɧɢɹ 
ɫɬɚɧɞɚɪɬɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨв Excel. 

9. ɇɟ ɬɪɟɛɭɟɬɫɹ ɩɪɟɞвɚɪɢɬɟɥɶɧɚɹ ɭɫɬɚɧɨвɤɚ ɧɚ ɤɨɦɩɶɸɬɟɪɟ, ɤɨɬɨɪɨɦ ɭɠɟ ɟɫɬɶ Microsoft Office. 

10. Ɇɚɥɟɧɶɤɢɣ ɪɚɡɦɟɪ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ (ɨɤɨɥɨ 1 ɆȻ). 
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Ɋɵɱɤɚ Ɉ.ȼ. Ɉɩɢɫɚɧɢɟ ɢ ɩɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɦɟɬɨɞɨɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɞɥɹ 
ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. ȼ ɪɚɛɨɬɟ ɨɩɢɫɚɧɵ ɦɟɬɨɞɵ, ɩɨɡвɨɥɹɸɳɢɟ ɩɨвɵɫɢɬɶ 
ɬɨɱɧɨɫɬɶ ɩɪɨɝɧɨɡɢɪɨвɚɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨвɚɧɢɢ ɥɢɧɟɣɧɵɯ ɪɟɝɪɟɫɫɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɢ ɢɯ ɨɫɧɨвɧɵɟ 
ɩɪɟɢɦɭɳɟɫɬвɚ. Ɋɚɫɫɦɨɬɪɟɧɵ ɷɬɚɩɵ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ, ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɚвɬɨɪɨɦ ɧɚ 
ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨвɚɧɢɹ Visual Basic for Applications ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɟɬɨɞɨв. 
Ʉɥɸɱɟвɵɟ ɫɥɨвɚ: ɬɨɱɧɨɫɬɶ ɩɪɨɝɧɨɡɢɪɨвɚɧɢɹ, ɥɢɧɟɣɧɚɹ ɪɟɝɪɟɫɫɢɨɧɧɚɹ ɦɨɞɟɥɶ, ɩɪɨɝɪɚɦɦɧɨɟ 
ɩɪɢɥɨɠɟɧɢɟ, ɚɧɨɦɚɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ. 
 
ɍȾɄ 519.254 

Ɋɢɱɤɚ Ɉ.ȼ. Ɉɩɢɫ ɬɚ ɩɪɨɝɪɚɦɧɚ ɪɟɚɥіɡɚɰіɹ ɦɟɬɨɞіɜ ɨɛɪɨɛɤɢ ɞɚɧɢɯ ɞɥɹ ɩіɞɜɢɳɟɧɧɹ ɬɨɱɧɨɫɬі 
ɩɪɨɝɧɨɡɭɜɚɧɧɹ. ɍ ɪɨɛɨɬɿ ɨɩɢɫɚɧɨ ɦɟɬɨɞɢ, ɳɨ ɞɨɡвɨɥɹɸɬɶ ɩɿɞвɢɳɢɬɢ ɬɨɱɧɿɫɬɶ ɩɪɨɝɧɨɡɭвɚɧɧɹ ɩɪɢ 
вɢɤɨɪɢɫɬɚɧɧɿ ɥɿɧɿɣɧɢɯ ɪɟɝɪɟɫɿɣɧɢɯ ɦɨɞɟɥɟɣ ɿ ʀɯ ɨɫɧɨвɧɿ ɩɟɪɟвɚɝɢ. Ɋɨɡɝɥɹɧɭɬɨ ɟɬɚɩɢ ɪɨɛɨɬɢ ɩɪɨɝɪɚɦɧɨɝɨ 
ɞɨɞɚɬɤɚ, ɪɨɡɪɨɛɥɟɧɨɝɨ ɚвɬɨɪɨɦ  ɦɨвɨɸ ɩɪɨɝɪɚɦɭвɚɧɧɹ VɿsЮКХ BКsɿМ ПШr AppХɿМКЭɿШЧs ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ 
ɡɚɩɪɨɩɨɧɨвɚɧɢɯ ɦɟɬɨɞɿв. 
 

Ʉɥɸɱɨɜі ɫɥɨɜɚ: ɬɨɱɧɿɫɬɶ ɩɪɨɝɧɨɡɭвɚɧɧɹ, ɥɿɧɿɣɧɚ ɪɟɝɪɟɫɿɣɧɚ ɦɨɞɟɥɶ, ɩɪɨɝɪɚɦɧɢɣ ɞɨɞɚɬɨɤ, ɚɧɨɦɚɥɶɧɿ 
вɢɦɿɪɢ. 
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Rychka O.V. Description and software implementation of data processing methods to improve the 

accuracy of forecasting. Methods to improve forecasting accuracy using linear regression models and their 

main advantages are described. The stages of work of software, developed by the author in the programming 

language Visual Basic for Applications to implementation the proposed methods are considered. 
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