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ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɮɚɣɥ, ɜ ɤɨɬɨɪɨɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɧɚɱɟɧɢɹ ɱɢɫɥɚ ɰɢɤ-
ɥɨɜ ɞɨ ɨɬɤɚɡɚ 50 ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ. ȼɫɟ ɞɚɥɶɧɟɣɲɢɟ ɜɵɱɢɫɥɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɨɫɬɪɨɟɧɢɟ ɝɢɫɬɨɝɪɚɦɦɵ, 

ɩɪɨɢɫɯɨɞɢɬ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɜ ɩɪɨɝɪɚɦɦɟ «Microsoft Office Excel». 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɲɟɣ ɪɚɛɨɬɵ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

1) ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦ ɤɪɚɬɤɢɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ 

ɤɭɪɫ ɩɨ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɟ; 
2) ɧɟɨɛɯɨɞɢɦɵ ɧɚɜɵɤɢ ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ; 

3) ɡɧɚɧɢɟ ɩɪɨɝɪɚɦɦɵ «Microsoft Office Excel»; 

4) ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɨɫɦɚɬɪɢɜɚɟɬɫɹ ɫɜɹɡɶ ɬɪɟɯ ɞɢɫɰɢɩɥɢɧ: ɦɚɬɟɦɚɬɢɤɢ, ɧɚɞɟɠɧɨɫɬɢ ɝɨɪɧɵɯ ɦɚ-
ɲɢɧ ɢ ɢɧɮɨɪɦɚɬɢɤɢ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɧɚɧɢɣ ɜɫɟɯ ɞɢɫɰɢɩɥɢɧ ɜ ɤɨɦɩɥɟɤɫɟ. 
Ʌɢɬɟɪɚɬɭɪɚ. 

1. Ⱦɚɧɤɨ ɉ.ȿ., ɉɨɩɨɜ Ⱥ.Ƚ., Ʉɨɠɟɜɧɢɤɨɜ Ɍ.ə. ȼɵɫɲɚɹ ɦɚɬɟɦɚɬɢɤɚ ɜ ɭɩɪɚɠɧɟɧɢɹɯ ɢ ɡɚɞɚɱɚɯ. ȼ 2-ɯ ɱ. ɑ. 

II: ɍɱɟɛ. ɩɨɫɨɛɢɟ ɞɥɹ ɜɬɭɡɨɜ. – 5-ɟ ɢɡɞ., ɢɫɩɪ. –Ɇ.: ȼɵɫɲ. ɲɤ., 1999. -416 ɫ.: ɢɥ. 
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Ʉɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɟɝɨ ɬɟɯ-
ɧɢɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɭɪɨɜɧɟɦ ɢ ɤɜɚɥɢɮɢɤɚɰɢɟɣ ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɩɪɢɹɬɢɣ, ɨɫɜɨɢɜɲɟɝɨ ɪɚɛɨɬɭ ɧɚ ɜɵ-

ɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɧɨ ɢ ɭɪɨɜɧɟɦ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧ-

ɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼ ɦɢɪɨɜɨɦ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɥɢɞɢɪɭɸɬ ɫɬɪɚɧɵ: ɋɒȺ, əɩɨɧɢɹ, Ƚɟɪɦɚɧɢɹ, ɒɜɟɣɰɚɪɢɹ ɢ ȼɟɥɢ-

ɤɨɛɪɢɬɚɧɢɹ. Ɉɧɢ ɠɟ ɢɦɟɸɬ ɧɚɢɛɨɥɟɟ ɩɨɥɧɭɸ ɧɨɦɟɧɤɥɚɬɭɪɭ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɜɤɥɸɱɚɸɳɭɸ ɜɫɟ ɢɥɢ ɩɨɱɬɢ ɜɫɟ ɟɝɨ ɩɨɞɨɬɪɚɫɥɢ. Ʌɢɞɢɪɭɸɳɢɟ ɩɨɡɢɰɢɢ ɷɬɢ ɫɬɪɚɧɵ ɡɚɧɹɥɢ ɛɥɚɝɨɞɚɪɹ 
ɩɪɢɦɟɧɟɧɢɸ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɩɨɞɯɨɞɨɜ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɚɹ ɨɬɪɚɫɥɶ Ɋɨɫɫɢɢ ɧɟ ɹɜɥɹɟɬɫɹ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɣ ɧɚ 
ɦɟɠɞɭɧɚɪɨɞɧɨɦ ɪɵɧɤɟ, ɱɬɨ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɨɛɭɫɥɨɜɥɟɧɨ ɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɬɫɬɚɜɚɧɢɟɦ ɨɬ 
ɩɪɨɦɵɲɥɟɧɧɨ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧ.. Ɂɚɪɭɛɟɠɧɵɣ ɩɪɨɦɵɲɥɟɧɧɵɣ ɨɩɵɬ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜ ɪɵɧɨɱɧɨɣ ɷɤɨ-
ɧɨɦɢɤɟ ɬɨɥɶɤɨ ɢɧɧɨɜɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɪɟɚɥɶɧɭɸ ɤɨɧɤɭɪɟɧɬɨɫɩɨ-
ɫɨɛɧɨɫɬɶ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɹɜɥɹɟɬɫɹ ɫɬɪɚɬɟɝɢɱɟɫɤɢɦ ɮɭɧɞɚɦɟɧɬɨɦ ɢɯ ɞɢɧɚɦɢɱɧɨ-
ɝɨ ɢ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ ɜ ɞɨɥɝɨɫɪɨɱɧɨɣ ɩɟɪɫɩɟɤɬɢɜɟ. 

ɇɟɝɚɬɢɜɧɵɦ ɩɪɟɩɹɬɫɬɜɢɟɦ ɞɥɹ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɟɞɩɪɢ-

ɹɬɢɣ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɢɥɢ ɦɚɥɨɦɨɳɧɨɫɬɶ ɰɟɧɬɪɨɜ ɤɨɦɩɟɬɟɧɰɢɢ — ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɪɚɫɥɟɜɨɣ 

ɧɚɭɤɢ, ɪɚɡɜɢɬɨɣ ɫɟɬɢ ɢɧɠɢɧɢɪɢɧɝɨɜɵɯ ɤɨɦɩɚɧɢɣ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɨɟɤɬɧɨ-
ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɰɟɧɬɪɨɜ ɢ ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɛɸɪɨ, ɪɚɡɜɢɬɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɬɟɯɧɨɩɚɪɤɨɜ, 
ɜɟɧɱɭɪɧɵɯ ɮɨɧɞɨɜ ɢ ɬ. ɩ., ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢɧɧɨɜɚɰɢɣ ɢ ɢɯ ɩɨɞɝɨɬɨɜɤɭ 
ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɨɬɪɚɫɥɹɦɢ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɚɹ ɨɬɪɚɫɥɶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ: ɫɚɦɵɦ ɜɵ-

ɫɨɤɢɦ ɭɪɨɜɧɟɦ ɩɪɨɜɟɞɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɇɂɈɄɊ – 45% ɨɬ ɨɩɪɨɲɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ; ɫɚɦɵɦ ɜɵɫɨɤɢɦ 

ɩɪɨɰɟɧɬɨɦ ɜɧɟɞɪɟɧɢɹ ɧɨɜɨɣ ɩɪɨɞɭɤɰɢɢ – 74% ɩɪɟɞɩɪɢɹɬɢɣ; ɜɬɨɪɵɦ ɦɟɫɬɨɦ ɩɨ ɜɧɟɞɪɟɧɢɸ ɧɨɜɵɯ ɬɟɯ-
ɧɨɥɨɝɢɣ (40%) ɩɨɫɥɟ ɩɪɟɞɩɪɢɹɬɢɣ ɯɢɦɢɱɟɫɤɨɣ ɢ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ; ɞɨɫɬɚɬɨɱɧɨ ɜɵ-

ɫɨɤɢɦ ɭɪɨɜɧɟɦ ɩɪɢɨɛɪɟɬɟɧɢɹ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ - 55% ɨɩɪɨɲɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ; ɨɛɭɱɟɧɢɟɦ ɢ ɩɨɞ-
ɝɨɬɨɜɤɨɣ ɩɟɪɫɨɧɚɥɚ ɡɚɧɢɦɚɥɢɫɶ 46% ɩɪɟɞɩɪɢɹɬɢɣ; ɩɪɨɰɟɧɬ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɨɜɨɞɢɜɲɢɯ ɦɚɪɤɟɬɢɧɝɨɜɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɚɜɢɥ 38% (ɫɚɦɵɣ ɜɵɫɨɤɢɣ ɩɨɤɚɡɚɬɟɥɶ); ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɞɩɪɢɹɬɢɣ, ɡɚɧɢɦɚɜɲɢɯɫɹ ɩɨ-
ɤɭɩɤɨɣ ɩɚɬɟɧɬɨɜ ɢ ɥɢɰɟɧɡɢɢ ɧɟɜɟɥɢɤɨ ɜɨ ɜɫɟɯ ɨɬɪɚɫɥɹɯ, ɚ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɫɨɫɬɚɜɢɥɨ 8%[2]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟ ɜɵɪɚɛɨɬɚɧɨ ɟɞɢɧɨɣ ɦɟɬɨɞɢɤɢ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɧɨɜɚɰɢɨɧɧɨɣ 

ɧɚɭɤɨɟɦɤɨɣ ɩɪɨɞɭɤɰɢɢ. Ⱥɧɚɥɢɡ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɧɨɜɚɰɢɣ ɧɚ ɷɬɚɩɚɯ ɠɢɡɧɟɧɧɨɝɨ 
ɰɢɤɥɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1[4]. 
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Ɍɚɛɥɢɰɚ 1  

Ɇɟɬɨɞɵ  ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɧɨɜɚɰɢɣ ɧɚ ɷɬɚɩɚɯ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ 
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ɑɫɨɛ.ɢɡ – ɱɢɫɥɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɚɡ-
ɪɚɛɨɬɚɧɧɵɯ  ɢɧɧɨɜɚɰɢɣ 

ɑɪɟɚɥ – ɱɢɫɥɨ ɢɧɧɨɜɚɰɢɣ, ɪɟɚɥɢɡɨ-
ɜɚɧɧɵɯ ɜɨ ɜɧɟɲɧɟɣ ɫɪɟɞɟ 
ɑɩɪ.ɢɡ – ɱɢɫɥɨ ɩɪɢɨɛɪɟɬɟɧɧɵɯ ɢɧɧɨ-
ɜɚɰɢɣ 

ɑɨɛɳ – ɨɛɳɟɟ ɱɢɫɥɨ ɢɧɧɨɜɚɰɢɣ 

Ɂi – ɡɚɬɪɚɬɵ ɪɟɫɭɪɫɨɜ ɧɚ ɫɦɨɫɬ. 
ɫɨɡɞɚɧɢɟ i-ɣ ɢɧɧɨɜɚɰɢɢ 

Ɂj – ɡɚɬɪɚɬɵ ɪɟɫɭɪɫɨɜ ɧɚ ɫɨɡɞɚɧɢɟ j-
ɣ ɢɧɧɨɜɚɰɢɢ, ɪɟɚɥɢɡɨɜɚɧɧɨɝɨ ɜɨ 
ɜɧɟɲɧɟɣ ɫɪɟɞɟ 
Ɍi – ɜɪɟɦɹ, ɡɚɬɪɚɱɟɧɧɨɟ ɧɚ ɪɚɡɪɚ-
ɛɨɬɤɭ ɨɞɧɨɣ ɢɧɧɨɜɚɰɢɢ ɮɚɤɬɢɱɟ-
ɫɤɨɟ 
N – ɨɛɳɟɟ ɱɢɫɥɨ ɢɡɨɛɪɟɬɟɧɢɣ 

 ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢ-
ɬɟɥɶɧɨɫɬɶ ɪɚɡɪɚɛɨɬ-
ɤɢ ɨɞɧɨɣ ɢɧɧɨɜɚɰɢɢ 
(Ɍɫɪ) 
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2. ɋɬɚɞɢɹ 
ɜɧɟɞɪɟɧɢɹ 
ɢɧɧɨɜɚɰɢɣ 

Ɋɟɡɭɥɶɬɚɬɢɜɧɨɫɬɶ 
ɫɬɚɞɢɢ ɜɧɟɞɪɟɧɢɹ 
(Ɋɫɬ.ɜɧ) 

)(
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çÖ
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 ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪ-
ɫɨɜ ɧɚ ɫɬɚɞɢɢ ɜɧɟ-
ɞɪɟɧɢɹ (ɗɫɬ.ɜɧ) 

.
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 ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢ-
ɬɟɥɶɧɨɫɬɶ ɨɫɜɨɟɧɢɹ 
ɨɞɧɨɣ ɢɧɧɨɜɚɰɢɢ  
(ȼɨɫɜ ) 

1

6
N

Üïç i

i=

ゑ = ゑ ( )  

ɑɜɧ – ɱɢɫɥɨ ɜɧɟɞɪɟɧɧɵɯ ɢɧɧɨɜɚɰɢɣ 
ɑɪɚɡɪ – ɱɢɫɥɨ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɢɧɧɨ-
ɜɚɰɢɣ 
Ɂɜɧ.ij – ɡɚɬɪɚɬɵ j-ɝɨ ɜɢɞɚ ɪɟɫɭɪɫɚ ɧɚ 
ɜɧɟɞɪɟɧɢɟ i-ɣ ɢɧɧɨɜɚɰɢɢ 
Ɂɨɫɜ.ij – ɡɚɬɪɚɬɵ j-ɝɨ ɜɢɞɚ ɪɟɫɭɪɫɚ ɧɚ 
ɨɫɜɨɟɧɢɟ i-ɣ ɢɧɧɨɜɚɰɢɢ 
Q – ɤɨɥɢɱɟɫɬɜɨ ɜɢɞɨɜ ɢɫɩɨɥɶɡɨ-
ɜɚɧɧɵɯ ɪɟɫɭɪɫɨɜ 
N – ɤɨɥɢɱɟɫɬɜɨ ɜɧɟɞɪɟɧɧɵɯ ɢɧɧɨ-
ɜɚɰɢɣ 
ȼi – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɜɨɟɧɢɹ i-
ɣ ɢɧɧɨɜɚɰɢɢ (ɮɚɤɬɢɱɟɫɤɨɟ ɜɪɟɦɹ) 

3. ɋɬɚɞɢɹ  
ɪɟɚɥɢɡɚɰɢɢ 

Ɋɟɡɭɥɶɬɚɬɢɜɧɨɫɬɶ 
ɫɬɚɞɢɢ ɪɟɚɥɢɡɚɰɢɢ 
(Ɋɫɬ.ɪɟɚɥ) 
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 ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɫɪɟɞɫɬɜ 
ɧɚ ɫɬɚɞɢɢ ɪɟɚɥɢɡɚ-
ɰɢɢ  
(ɗɫɬ.ɪɟɚɥ) 
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 ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢ-
ɬɟɥɶɧɨɫɬɶ ɧɚ ɧɚɯɨɠ-
ɞɟɧɢɟ ɪɵɧɤɚ ɫɛɵɬɚ 
ɢɧɧɨɜɚɰɢɢ (Ɍɪɟɚɥ) 
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ɑɜɧ – ɱɢɫɥɨ ɜɧɟɞɪɟɧɧɵɯ ɢɧɧɨɜɚɰɢɣ 
ɑɪɟɚɥ – ɱɢɫɥɨ ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɢɧɧɨ-
ɜɚɰɢɣ ɧɚ ɪɵɧɤɟ 
Ɂi – ɡɚɬɪɚɬɵ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɢɧɧɨ-
ɜɚɰɢɣ, ɧɚɲɟɞɲɢɯ ɪɵɧɨɤ ɫɛɵɬɚ 
Ɂr – ɨɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɚɞɢɸ ɪɟɚ-
ɥɢɡɚɰɢɢ ɢɧɧɨɜɚɰɢɣ, ɝɨɬɨɜɵɯ ɤ ɪɟɚ-
ɥɢɡɚɰɢɢ 
N – ɨɛɳɟɟ ɱɢɫɥɨ ɝɨɬɨɜɵɯ ɤ ɪɟɚɥɢ-
ɡɚɰɢɢ ɢɧɧɨɜɚɰɢɣ 
Ɍi – ɮɚɤɬɢɱɟɫɤɨɟ ɜɪɟɦɹ ɧɚ ɧɚɯɨɠ-
ɞɟɧɢɟ ɪɵɧɤɚ ɫɛɵɬɚ i-ɣ ɢɧɧɨɜɚɰɢɣ 
 

4. ɋɬɚɞɢɹ 
ɨɰɟɧɤɢ ɷɤɨ-
ɧɨɦɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨ-
ɫɬɢ ɢɧɧɨɜɚ-
ɰɢɢ 

Ɍɨɱɧɨɫɬɶ ɨɰɟɧɤɢ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɢ ɢɧɧɨ-
ɜɚɰɢɢ (ɗɨɰ) 
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Ɋɮɚɤij – ɮɚɤɬɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ i-ɣ 
ɢɧɧɨɜɚɰɢɢ ɜ j-ɦ ɝɨɞɭ 
Ɂɮɚɤij – ɮɚɤɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ ɧɚ 
ɫɨɡɞɚɧɢɟ i-ɣ ɢɧɧɨɜɚɰɢɢ ɜ j-ɦ ɝɨɞɭ 
ȼ – ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɷɮɮɟɤ-
ɬɚ 
Ɋɩɪɨɝij – ɩɪɨɝɧɨɡɧɵɣ ɷɮɮɟɤɬ 
Ɂɩɪɨɝ ij – ɩɪɨɝɧɨɡɧɵɟ ɡɚɬɪɚɬɵ 

 

Ɉɫɧɨɜɧɵɦɢ ɧɟɞɨɫɬɚɬɤɚɦɢ ɞɚɧɧɵɯ ɦɟɬɨɞɢɤ ɹɜɥɹɸɬɫɹ: 
1. əɜɧɚɹ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɤɪɢɬɟɪɢɟɜ-ɤɨɷɮɮɢɰɢɟɧɬɨɜ. ȼ, ɱɚɫɬɧɨɫɬɢ, ɨɬɫɭɬɫɬɜɭ-

ɟɬ ɭɱɟɬ ɫɬɟɩɟɧɢ ɚɤɬɭɚɥɶɧɨɫɬɢ  ɪɟɲɟɧɧɨɣ  ɬɟɯɧɢɱɟɫɤɨɣ  ɡɚɞɚɱɢ, ɫɬɟɩɟɧɢ ɟɟ ɫɨɨɬɜɟɬɫɬɜɢɹ  ɩɪɨɝɪɚɦɦɚɦ  

ɜɚɠɧɟɣɲɢɯ  ɪɚɛɨɬ  ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ  ɩɪɨɝɪɟɫɫɚ, ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɦɚɫɲɬɚɛɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɯ-



 

 

 

 

 

 

ɋɟɤɰɢɹ 2: Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɷɤɨɥɨɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 
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ɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ  ɢ  ɲɢɪɨɬɚ  ɨɯɜɚɬɚ  ɨɯɪɚɧɧɵɦɢ  ɦɟɪɨɩɪɢɹɬɢɹɦɢ  ɪɟɲɟɧɧɨɣ  ɬɟɯ-
ɧɢɱɟɫɤɨɣ  ɡɚɞɚɱɢ, ɚ ɬɚɤɠɟ ɪɹɞ ɞɪɭɝɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ. 

3. ɉɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɫɩɨɫɨɛɵ ɚɝɪɟɝɢɪɨɜɚɧɢɹ ɤɪɢɬɟɪɢɟɜ ɧɚ ɨɫɧɨɜɟ ɬɨɥɶɤɨ ɦɭɥɶɬɢɩɥɢɤɚɬɢɜɧɨɣ 

ɢɥɢ ɚɞɞɢɬɢɜɧɨɣ ɫɜɟɪɬɤɢ, ɚ ɬɚɤɠɟ ɦɟɬɨɞɨɦ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɝɨ, ɧɟ ɨɛɥɚɞɚɸɬ ɞɨɫɬɚɬɨɱɧɨɣ ɝɢɛɤɨɫɬɶɸ, 

ɬ.ɤ. ɧɟ ɭɱɢɬɵɜɚɸɬ ɧɚɥɢɱɢɟ ɝɪɭɩɩ ɜɡɚɢɦɨɡɚɜɢɫɢɦɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɞɢɧɚɦɢɤɭ  ɪɚɡɜɢɬɢɹ  ɬɟɯɧɢɱɟɫɤɨɝɨ  

ɪɟɲɟɧɢɹ ɧɚ  ɦɢɤɪɨ-  ɢ  ɦɚɤɪɨɭɪɨɜɧɟ.  
4. Ɉɝɪɚɧɢɱɟɧɧɨɟ ɢ ɧɟɢɡɦɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɭɪɨɜɧɟɣ ɜ ɨɰɟɧɨɱɧɵɯ ɬɚɛɥɢɰɚɯ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 

ɜɜɟɞɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɪɨɜɧɟɣ, ɜɵɯɨɞɹɳɢɯ ɡɚ ɩɪɟɞɟɥɵ ɬɚɛɥɢɰɵ, ɚ ɬɚɤɠɟ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɭɪɨɜɧɟɣ.   

5. ɀɟɫɬɤɨ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨ ɭɪɨɜɧɹɦ ɬɚɛɥɢɰ ɧɟ ɩɨɡɜɨɥɹɸɬ ɷɤɫɩɟɪɬɚɦ 

ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɨɰɟɧɤɭ ɩɪɢ ɧɚɥɢɱɢɢ ɫɜɨɟɝɨ ɨɫɨɛɨɝɨ ɦɧɟɧɢɹ.  
6. Ɉɬɫɭɬɫɬɜɢɟ ɭɤɚɡɚɧɢɣ ɧɚ ɬɟɯɧɨɥɨɝɢɸ ɩɨɥɭɱɟɧɢɹ ɷɤɫɩɟɪɬɧɵɯ ɨɰɟɧɨɤ – ɤɨɥɢɱɟɫɬɜɨ ɷɤɫɩɟɪɬɨɜ 

ɢ ɢɯ ɤɜɚɥɢɮɢɤɚɰɢɹ, ɱɢɫɥɨ ɬɭɪɨɜ ɨɩɪɨɫɚ, ɫɜɟɞɟɧɢɹ ɨ ɜɢɞɟ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɢ ɬ.ɞ.   

7. ɇɚɥɢɱɢɟ ɬɨɥɶɤɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɣ ɫɜɟɪɬɤɢ ɤɪɢɬɟɪɢɟɜ, ɧɟ ɩɨɡɜɨɥɹɸɳɟɣ ɫɨɡɞɚɜɚɬɶ ɝɢɩɨɬɟɬɢɱɟ-
ɫɤɢɣ ɝɪɚɮɢɱɟɫɤɢɣ ɨɛɪɚɡ ɩɪɨɞɭɤɰɢɢ, ɤɨɬɨɪɵɣ ɞɚɟɬ ɫɭɛɴɟɤɬɚɦ ɞɢɚɥɨɝɚ ɛɨɥɟɟ ɩɨɥɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ 

ɡɧɚɱɟɧɢɹɯ ɢ ɜɡɚɢɦɨɫɜɹɡɢ ɤɪɢɬɟɪɢɟɜ [1].  

ɍɤɚɡɚɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɱɚɫɬɢɱɧɨ ɭɫɬɪɚɧɟɧɵ ɜ ɦɟɬɨɞɢɤɟ, ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɮɟɫɫɨɪɨɦ Ɉɫɢɩɨ-
ɜɵɦ ɘ.Ɇ., ɱɥɟɧɨɦ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ, ɫɨɡɞɚɧɧɨɣ ȼɫɟɫɨɸɡɧɵɦ ɇɂɂ ɩɚɬɟɧɬɨɜɟɞɟɧɢɹ, ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

ɞɨɤɭɦɟɧɬɨɜ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɡɧɚɱɢɦɨɫɬɢ ɢɡɨɛɪɟɬɟɧɢɣ [1,3]. 

Ɋɚɡɜɢɬɢɟɦ ɷɬɨɣ ɦɟɬɨɞɢɤɢ ɹɜɢɥɚɫɶ ɩɭɛɥɢɤɚɰɢɹ Ɉɫɢɩɨɜɵɦ ɘ.Ɇ. ɫɬɚɬɶɢ, ɝɞɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɨɤɚ-
ɡɚɬɟɥɶ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɧɚɭɤɨɟɦɤɨɣ ɩɪɨɞɭɤɰɢɢ «ɡɧɚɱɢɦɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ», ɨɩɪɟɞɟ-
ɥɹɟɦɵɣ ɩɨ ɚɞɞɢɬɢɜɧɨ-ɦɭɥɶɬɢɩɥɢɤɚɬɢɜɧɨɣ ɮɨɪɦɭɥɟ : 

Ɂɬɪ = Ⱥɢ  ɉɪ  ɋɡ + Ɇɢ  Ɉɢ  ɒɨ, 
ɝɞɟ Ⱥɢ - ɤɨɷɮɮɢɰɢɟɧɬ  ɚɤɬɭɚɥɶɧɨɫɬɢ ɪɟɲɟɧɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɡɚɞɚɱɢ: 

ɉɪ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɨɬɜɟɬɫɬɜɢɹ ɪɟɲɟɧɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɡɚɞɚɱɢ ɩɪɨɝɪɚɦɦɚɦ ɜɚɠɧɟɣɲɢɯ ɪɚɛɨɬ 
ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ; 

ɋɡ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɥɨɠɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɨɣ ɡɚɞɚɱɢ; 

Ɇɢ - ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɫɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɲɟɧɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɡɚɞɚɱɢ; 

Ɉɢ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɴɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɲɟɧɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɡɚɞɚɱɢ; 

ɒɨ - ɤɨɷɮɮɢɰɢɟɧɬ ɲɢɪɨɬɵ ɨɯɜɚɬɚ ɨɯɪɚɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɪɟɲɟɧɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɡɚɞɚɱɢ [3]. 

Ɋɟɲɟɧɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ ɡɚɞɚɱɚ ɨɰɟɧɢɜɚɟɬɫɹ ɫɪɚɜɧɟɧɢɟɦ ɩɨɤɚɡɚɬɟɥɹ Ɂɬɪ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɩɪɨ-
ɞɭɤɰɢɢ ɫ ɩɨɤɚɡɚɬɟɥɟɦ ɚɧɚɥɨɝɢɱɧɨɣ ɩɪɨɞɭɤɰɢɢ. ɇɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ ɜɵɯɨɞɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟ-
ɧɢɹ ɧɚ ɪɵɧɨɤ ɹɜɥɹɟɬɫɹ ɹɜɥɹɟɬɫɹ ɩɪɟɜɵɲɟɧɢɟ ɩɟɪɜɨɝɨ ɧɚɞ ɩɨɫɥɟɞɧɢɦ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɤɨɧɤɭɪɟɧɬɨɫɩɨ-
ɫɨɛɧɨɣ ɩɪɨɞɭɤɰɢɢ ɪɚɡɪɚɛɨɬɱɢɤ ɞɨɥɠɟɧ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɧɚ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɡɧɚɱɢɦɨɫɬɢ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ, ɬ.ɟ. ɭɠɟ ɧɚ ɷɬɚɩɚɯ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɢ ɫɨɝɥɚɫɨɜɚɧɢɹ ɬɟɯɧɢɱɟ-
ɫɤɢɯ ɪɟɲɟɧɢɣ, ɥɟɠɚɳɢɯ ɜ ɨɫɧɨɜɟ ɧɨɜɨɣ ɩɪɨɞɭɤɰɢɢ, ɷɤɫɩɟɪɬɧɭɸ ɨɰɟɧɤɭ ɭɱɢɬɵɜɚɸɬ ɤɚɤ ɧɢɠɧɸɸ ɝɪɚ-
ɧɢɰɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɩɪɨɞɭɤɰɢɢ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɷɬɚɩɚ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɨɡɜɨɥɹɟɬ 
ɩɪɢɧɢɦɚɬɶ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɞɨɪɚɛɨɬɤɟ ɢɞɟɣ ɢ ɫɯɟɦɨɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, 

ɭɥɭɱɲɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɤɚɱɟɫɬɜɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ ɢ ɫɛɨɪɤɢ, ɦɨɞɟɪɧɢɡɚɰɢɢ 

ɩɪɨɞɭɤɰɢɢ [1,3]. 
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