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ɬɟɪɿʀɜ ɱɟɪɟɡ ɩɨɤɪɚɳɟɧɧɹ ɤɥɸɱɨɜɢɯ ɩɨɤɚɡɧɢɤɿɜ ɟɮɟɤɬɢɜ-
ɧɨɫɬɿ ɭɩɪɚɜɥɿɧɧɹ. Ɂɚɦɿɫɬɶ ɿɧɬɟɝɪɚɰɿʀ ɛɚɝɚɬɶɨɯ ɫɤɥɚɞɧɢɯ 
ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɭɩɪɚɜɥɿɧɧɹ ɦɨɠɟ ɛɭɬɢ ɫɬɜɨ-
ɪɟɧɨ ɡɚ ɞɨɩɨɦɨɝɨɸ ɨɞɧɨɝɨ ɿɧɬɟɝɪɨɜɚɧɨɝɨ ɩɚɤɟɬɭ ɩɪɨ-
ɝɪɚɦ ɬɚ ɡɚɛɟɡɩɟɱɢɬɢ ɪɟɚɥɿɡɚɰɿɸ ɿ ɬɟɫɬɭɜɚɧɧɹ ɩɨɜɧɨɝɨ 
ɧɚɛɨɪɭ ɛɿɡɧɟɫɨɜɢɯ ɮɭɧɤɰɿɣ. 
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ǼȄǥǻǸǮ ǳȂǳǸȀǶǰǻǼǿȀǥ ǾǳǸǹǮǺǶ: 

ǺǳȀǼǲǶ ǰǶǵǻǮȅǳǻǻȍ ǿȀȁǽǳǻȍ ǹǼȍǹȊǻǼǿȀǥ ǿǽǼǴǶǰǮȅǥǰ 

 
ɋɬɚɬɬɸ ɩɪɢɫɜɹɱɟɧɨ ɪɨɡɪɨɛɰɿ ɚɥɝɨɪɢɬɦɭ ɜɢɡɧɚɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɟɤɥɚɦɢ, ɫɩɪɹɦɨɜɚɧɨʀ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɫɩɨɠɢɜ-

ɱɨʀ ɩɟɪɟɜɚɝɢ. Ɋɨɡɝɥɹɧɭɬɨ ɤɪɢɬɟɪɿʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɟɤɥɚɦɢ, ɦɟɬɨɞɨɥɨɝɿɸ ɡɛɨɪɭ ɬɚ ɚɧɚɥɿɡɭ ɿɧɮɨɪɦɚɰɿʀ ɳɨɞɨ ɪɟɤɥɚɦɧɨɝɨ 
ɟɮɟɤɬɭ. ȼɢɡɧɚɱɟɧɨ ɨɫɧɨɜɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɿɜ ɦɚɬɟɦɚɬɢɱɧɨʀ ɫɬɚɬɢɫɬɢɤɢ ɞɥɹ ɨɰɿɧɤɢ ɟɤɨɧɨɦɿɱɧɨʀ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɟɤɥɚɦɢ. 

The article is devoted to elaborating the algorithm of defining the advertising effectiveness aimed at forming the customer 
preference. The criteria of ad effectiveness are analyzed, the methodology of receiving and analyzing the information concerning 
the ad effect is considered. The specific features of mathematical statistics methods' application for estimating the economic 
effectiveness of the advertising are reflected. 

 
Ɏɨɪɦɭɜɚɧɧɹ ɥɨɹɥɶɧɨɫɬɿ ɫɩɨɠɢɜɚɱɿɜ ɞɨ ɬɨɜɚɪɭ ɱɢ 

ɛɪɟɧɞɭ ɡɚ ɜɫɿɯ ɱɚɫɿɜ ɛɭɥɨ ɨɞɧɢɦ ɡ ɧɚɣɛɿɥɶɲ ɫɤɥɚɞɧɢɯ 
ɡɚɜɞɚɧɶ ɤɨɦɩɥɟɤɫɭ ɦɚɪɤɟɬɢɧɝɭ. Ⱥɞɠɟ ɣɨɝɨ ɜɢɤɨɧɚɧɧɹ 
ɩɨɬɪɟɛɭɽ ɡɚɥɭɱɟɧɧɹ ɜɫɿɯ ɦɚɪɤɟɬɢɧɝɨɜɢɯ ɿɧɫɬɪɭɦɟɧɬɿɜ ɡ 
ɦɟɬɨɸ ɡɞɿɣɫɧɟɧɧɹ ɰɿɥɟɫɩɪɹɦɨɜɚɧɨɝɨ ɬɚ ɭɡɝɨɞɠɟɧɨɝɨ 
ɜɩɥɢɜɭ ɧɚ ɰɿɥɶɨɜɭ ɚɭɞɢɬɨɪɿɸ. ɉɪɢ ɰɶɨɦɭ ɨɫɨɛɥɢɜɨʀ ɚɤ-
ɬɭɚɥɶɧɨɫɬɿ ɧɚɛɭɜɚɽ ɩɢɬɚɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɤɨɠɧɨɝɨ ɡ ɿɧɫɬɪɭɦɟɧɬɿɜ ɦɚɪɤɟɬɢɧɝɭ ɡ ɬɨɱɤɢ ɡɨɪɭ ɡɚɛɟɡ-
ɩɟɱɟɧɧɹ ɛɚɠɚɧɨɝɨ ɫɬɭɩɟɧɹ ɥɨɹɥɶɧɨɫɬɿ ɫɩɨɠɢɜɚɱɿɜ. ɐɟ 
ɫɬɨɫɭɽɬɶɫɹ ɹɤ ɪɢɧɤɨɜɢɯ ɫɬɪɚɬɟɝɿɣ ɩɿɞɩɪɢɽɦɫɬɜɚ, ɬɚɤ ɿ 
ɬɚɤɬɢɱɧɢɯ ɪɿɲɟɧɶ ɳɨɞɨ ʀɯ ɜɩɪɨɜɚɞɠɟɧɧɹ, ɡɨɤɪɟɦɚ ɪɟɤ-
ɥɚɦɧɢɯ ɤɚɦɩɚɧɿɣ. 

ɉɪɨɛɥɟɦɨɸ ɜɢɡɧɚɱɟɧɧɹ ɪɟɤɥɚɦɧɨɝɨ ɟɮɟɤɬɭ ɨɩɿɤɭ-
ɸɬɶɫɹ ɱɢɫɥɟɧɧɿ ɿɧɨɡɟɦɧɿ ɬɚ ɜɿɬɱɢɡɧɹɧɿ ɚɜɬɨɪɢ: Ⱦ. Ⱥɚɤɟɪ, 
Ɋ. Ȼɚɬɪɚ, Ⱦ. Ⱦɟɜɿɫ, ȼ. Ʉɭɥɿɛɚɧɨɜɚ, ɀ.-ɀ. Ʌɚɦɛɟɧ, 

Ⱦɠ. Ɇɚɣɟɪɫ, ɘ. Ɇɿɪɬɨɜ, Ɍ. ɉɪɢɦɚɤ, ȯ. Ɋɨɦɚɬ ɬɚ ɿɧɲɿ 
(ɞɢɜ. [1-3]). ɉɪɨɬɟ, ɛɿɥɶɲɿɫɬɶ ɡ ɧɢɯ ɪɨɡɝɥɹɞɚɽ ɥɢɲɟ 
ɨɤɪɟɦɿ ɚɫɩɟɤɬɢ ɥɨɹɥɶɧɨɫɬɿ ɫɩɨɠɢɜɚɱɿɜ, ɧɟ ɩɪɨɩɨɧɭɸɱɢ 
ɱɿɬɤɨʀ ɩɨɟɬɚɩɧɨʀ ɦɟɬɨɞɨɥɨɝɿʀ ɡɛɨɪɭ ɬɚ ɚɧɚɥɿɡɭ ɿɧɮɨɪɦɚɰɿʀ 
ɳɨɞɨ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɟɤɥɚɦɢ, ɫɩɪɹɦɨɜɚɧɨʀ ɧɚ ɮɨɪɦɭ-
ɜɚɧɧɹ ɫɩɨɠɢɜɱɢɯ ɭɩɨɞɨɛɚɧɶ. Ɍɨɦɭ ɦɟɬɨɸ ɞɚɧɨʀ ɫɬɚɬɬɿ ɽ 
ɪɨɡɪɨɛɤɚ ɞɿɽɜɨɝɨ ɚɥɝɨɪɢɬɦɭ ɜɢɡɧɚɱɟɧɧɹ ɟɮɟɤɬɭ ɪɟɤɥɚ-
ɦɢ, ɦɟɬɨɸ ɹɤɨʀ ɽ ɞɨɫɹɝɧɟɧɧɹ ɩɟɜɧɨɝɨ ɫɬɭɩɟɧɹ ɥɨɹɥɶɧɨɫ-
ɬɿ ɰɿɥɶɨɜɨɝɨ ɪɢɧɤɭ. 

Ɂɚɝɚɥɶɧɨɜɿɞɨɦɨ, ɳɨ ɟɤɨɧɨɦɿɱɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɟɤ-
ɥɚɦɢ ɹɜɥɹɽ ɫɨɛɨɸ ɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɪɟɤɥɚɦɧɢɦ ɟɮɟɤɬɨɦ 
ɧɚ ɜɢɬɪɚɬɚɦɢ ɬɚ ɪɟɤɥɚɦɧɭ ɤɚɦɩɚɧɿɸ. ɉɪɢ ɰɶɨɦɭ ɟɮɟɤ-
ɬɨɦ ɪɟɤɥɚɦɢ ɽ ɩɟɜɧɢɣ ɤɿɥɶɤɿɫɧɢɣ ɬɚ/ɚɛɨ ɹɤɿɫɧɢɣ ɪɟɡɭɥɶ-
ɬɚɬ, ɹɤɢɣ ɡɚɥɟɠɢɬɶ ɜɿɞ ɩɟɪɜɿɫɧɨʀ ɦɟɬɢ ɤɨɦɭɧɿɤɚɬɢɜɧɨɝɨ 
ɜɩɥɢɜɭ ɧɚ ɫɩɨɠɢɜɚɱɚ (ɪɢɫ. 1).  
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əɤ ɜɢɞɧɨ ɡ ɪɢɫ. 1, ɮɨɪɦɭɜɚɧɧɹ ɩɟɪɟɜɚɝɢ ɩɟɪɟɞɛɚɱɚɽ 

ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɬɨɞɿɜ ɚɮɟɤɬɢɜɧɨɝɨ ɬɚ ɫɭɝɟɫɬɢɜɧɨɝɨ 
ɜɩɥɢɜɭ. ɉɟɪɲɢɣ ɡ ɧɢɯ ɦɚɽ ɧɚ ɦɟɬɿ ɡɦɿɧɭ ɦɨɬɢɜɚɰɿʀ, 
ɭɫɬɚɧɨɜɨɤ ɬɚ ɩɨɜɟɞɿɧɤɨɜɢɯ ɩɪɢɧɰɢɩɿɜ ɚɞɪɟɫɚɬɚ ɤɨɦɭɧɿ-
ɤɚɰɿʀ. ɐɟ ɞɨɫɹɝɚɽɬɶɫɹ ɱɚɫɬɢɦ ɩɨɜɬɨɪɟɧɧɹɦ ɚɪɝɭɦɟɧɬɿɜ, 
ɧɚɜɟɞɟɧɧɹɦ ɥɨɝɿɱɧɢɯ ɞɨɤɚɡɿɜ ɫɤɚɡɚɧɨɝɨ, ɮɨɪɦɭɜɚɧɧɹɦ 
ɩɨɡɢɬɢɜɧɢɯ ɚɫɨɰɿɚɰɿɣ ɬɨɳɨ. ɋɭɝɟɫɬɢɜɧɢɣ ɜɩɥɢɜ ɩɟɪɟɞ-
ɛɚɱɚɽ ɧɚɜɿɸɜɚɧɧɹ ɲɥɹɯɨɦ ɡɚɫɬɨɫɭɜɚɧɧɹ ɭɫɜɿɞɨɦɥɸɜɚ-

ɧɢɯ ɬɚ ɧɟɫɜɿɞɨɦɢɯ ɩɫɢɯɨɥɨɝɿɱɧɢɯ ɟɥɟɦɟɧɬɿɜ. Ƀɨɝɨ ɪɟ-
ɡɭɥɶɬɚɬɨɦ ɽ ɩɟɪɟɤɨɧɚɧɿɫɬɶ ɚɞɪɟɫɚɬɚ ɭ ɩɪɚɜɞɢɜɨɫɬɿ ɤɨ-
ɦɭɧɿɤɚɬɢɜɧɨɝɨ ɡɜɟɪɧɟɧɧɹ, ɹɤɚ ɨɬɪɢɦɭɽɬɶɫɹ ɜɧɚɫɥɿɞɨɤ 
ɧɟɤɪɢɬɢɱɧɨɝɨ ɬɚ ɱɚɫɬɨ ɧɟɭɫɜɿɞɨɦɥɸɜɚɧɨɝɨ ɫɩɪɢɣɧɹɬɬɹ 
ɿɧɮɨɪɦɚɰɿʀ ɛɟɡ ɥɨɝɿɱɧɢɯ ɞɨɤɚɡɿɜ.  

Ɋɨɡɝɥɹɧɟɦɨ ɦɟɬɨɞɨɥɨɝɿɸ ɜɢɡɧɚɱɟɧɧɹ ɟɮɟɤɬɭ ɪɟɤɥɚɦɢ, 
ɳɨ ɫɬɚɜɢɬɶ ɡɚ ɦɟɬɭ ɮɨɪɦɭɜɚɧɧɹ ɩɟɪɟɜɚɝɢ ɫɩɨɠɢɜɚɱɿɜ ɞɨ 
ɬɨɜɚɪɭ, ɛɪɟɧɞɭ ɚɛɨ ɫɚɦɨʀ ɤɨɦɩɚɧɿʀ. Ʉɪɢɬɟɪɿɽɦ ɟɮɟɤɬɢɜ-
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ɧɨɫɬɿ ɜ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɽ ɫɬɭɩɿɧɶ ɥɨɹɥɶɧɨɫɬɿ ɰɿɥɶɨɜɨɝɨ 
ɪɢɧɤɭ ɞɨ ɧɚɜɟɞɟɧɢɯ ɫɤɥɚɞɨɜɢɯ ɩɨɡɢɰɿɨɧɭɜɚɧɧɹ ɤɨɦɩɚɧɿʀ. 

Ɇɟɬɨɞɨɥɨɝɿɹ ɡɛɨɪɭ ɿɧɮɨɪɦɚɰɿʀ ɞɥɹ ɚɧɚɥɿɡɭ 

Ɉɫɧɨɜɨɸ ɦɟɬɨɞɨɥɨɝɿʀ ɡɛɨɪɭ ɿɧɮɨɪɦɚɰɿʀ ɞɥɹ ɜɢɡɧɚ-
ɱɟɧɧɹ ɪɟɤɥɚɦɧɨɝɨ ɟɮɟɤɬɭ ɽ ɡɚɦɿɪɢ ɫɬɭɩɟɧɹ ɥɨɹɥɶɧɨɫɬɿ 
ɫɩɨɠɢɜɚɱɿɜ ɞɨ ɩɨɱɚɬɤɭ, ɩɿɞ ɱɚɫ ɩɪɨɜɟɞɟɧɧɹ ɬɚ ɩɿɫɥɹ ɡɚ-
ɜɟɪɲɟɧɧɹ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ. ɉɪɢ ɜɢɡɧɚɱɟɧɧɿ ɩɟɪɿɨɞɢ-
ɱɧɨɫɬɿ ɬɚɤɢɯ ɡɚɦɿɪɿɜ ɫɥɿɞ ɡɜɚɠɚɬɢ ɧɚ ɬɟ, ɳɨ ɥɨɹɥɶɧɿɫɬɶ ɽ 
ɜɟɥɶɦɢ ɱɭɬɥɢɜɢɦ ɚɬɪɢɛɭɬɨɦ ɫɩɨɠɢɜɱɨɝɨ ɫɩɪɢɣɧɹɬɬɹ, 

ɚɞɠɟ ɧɚ ʀʀ ɡɧɚɱɟɧɧɿ ɜɿɞɛɢɜɚɸɬɶɫɹ ɛɭɞɶ-ɹɤɿ ɡɦɿɧɢ ɜɧɭɬɪɿ-
ɲɧɶɨɝɨ ɚɛɨ ɡɨɜɧɿɲɧɶɨɝɨ ɛɿɡɧɟɫ-ɫɟɪɟɞɨɜɢɳɚ (ɪɢɫ. 2). 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɟɪɿɨɞɢɱɧɿɫɬɶ ɬɟɫɬɿɜ ɧɚ ɥɨɹɥɶɧɿɫɬɶ ɩɨɜɢ-
ɧɧɚ ɨɛɢɪɚɬɢɫɹ ɬɚɤ, ɳɨɛ ɞɨɡɜɨɥɢɬɢ ɜɿɞɫɥɿɞɤɭɜɚɬɢ ɱɭɬɥɢ-
ɜɿɫɬɶ ɰɶɨɝɨ ɩɨɤɚɡɧɢɤɚ ɞɨ ɡɦɿɧ ɤɨɦɭɧɿɤɚɬɢɜɧɨɝɨ ɜɩɥɢɜɭ: 
ɣɨɝɨ ɿɞɟʀ, ɿɧɬɟɧɫɢɜɧɨɫɬɿ, ɤɚɧɚɥɿɜ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɬɨɳɨ. 
ɇɚɣɛɿɥɶɲ ɜɞɚɥɢɦ, ɧɚ ɧɚɲɭ ɞɭɦɤɭ, ɽ ɨɛɫɬɟɠɟɧɧɹ ɡ ɩɟɪɿ-
ɨɞɢɱɧɿɫɬɸ ɪɚɡ ɧɚ ɨɞɢɧ ɚɛɨ ɞɜɚ ɬɢɠɧɿ. 

 

ɋɉɈɀɂȼɑȺ ɅɈəɅɖɇȱɋɌɖ 

ȼɇɍɌɊȱɒɇȱ
ɩɫɢɯɨɥɨɝɨ-ɮɿɡɿɨɥɨɝɿɱɧɿ 

ɮɚɤɬɨɪɢ 

• ɧɚɫɬɪɿɣ ɚɞɪɟɫɚɬɚ, 

• ɫɬɚɧ ɡɞɨɪɨɜ'ɹ ɬɨɳɨ 

ɁɈȼɇȱɒɇȱ 
ɮɚɤɬɨɪɢ ɦɿɤɪɨɤɨɦɭɧɿɤɚɬɢɜɧɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ 

• ɿɞɟɹ, ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɬɚ ɤɚɧɚɥɢ 
ɩɟɪɟɞɚɱɿ ɪɟɤɥɚɦɧɨɝɨ ɡɜɟɪɧɟɧɧɹ, 

• ɤɨɧɤɭɪɭɸɱɿ ɤɨɦɭɧɿɤɚɬɢɜɧɿ 
ɡɜɟɪɧɟɧɧɹ, 
• ɜɩɥɢɜ ɪɟɮɟɪɟɧɬɧɢɯ ɝɪɭɩ ɬɨɳɨ 

ɁɈȼɇȱɒɇȱ
ɮɚɤɬɨɪɢ ɦɚɤɪɨɤɨɦɭɧɿɤɚɬɢɜɧɨɝɨ 

ɫɟɪɟɞɨɜɢɳɚ 

• ɩɨɥɿɬɢɱɧɚ ɫɢɬɭɚɰɿɹ ɜ ɤɪɚʀɧɿ, 
• ɫɬɚɧ ɟɤɨɧɨɦɿɤɢ, 

• ɇɌɉ, 

• ɜɩɥɢɜ ɩɪɢɪɨɞɧɢɯ, ɫɨɰɿɚɥɶɧɨ-
ɤɭɥɶɬɭɪɧɢɯ ɬɚ ɿɧɲɢɯ ɮɚɤɬɨɪɿɜ 

 

 
 

Ɋɢɫ. 2. Ɏɚɤɬɨɪɢ ɮɨɪɦɭɜɚɧɧɹ ɥɨɹɥɶɧɨɫɬɿ ɫɩɨɠɢɜɚɱɿɜ 
 

Ⱦɠɟɪɟɥɨ: ɞɨɫɥɿɞɠɟɧɧɹ ɚɜɬɨɪɿɜ 

 
Ɉɫɧɨɜɧɢɦ ɦɟɬɨɞɨɦ ɨɬɪɢɦɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɫɬɭ-

ɩɿɧɶ ɥɨɹɥɶɧɨɫɬɿ ɰɿɥɶɨɜɢɯ ɫɩɨɠɢɜɚɱɿɜ ɜɢɫɬɭɩɚɽ ɜɢɛɿɪɤɨɜɟ 
ɫɩɨɫɬɟɪɟɠɟɧɧɹ. ɉɪɢ ɰɶɨɦɭ ɩɨɫɬɚɽ ɥɨɝɿɱɧɟ ɩɢɬɚɧɧɹ ɩɪɨ 
ɦɟɬɨɞɢɤɭ ɭɬɜɨɪɟɧɧɹ ɜɢɛɿɪɤɢ, ɚɞɠɟ ɧɟɨɛɯɿɞɧɨ ɨɬɪɢɦɚɬɢ 
ɿɧɮɨɪɦɚɰɿɸ ɩɪɨ ɥɨɹɥɶɧɿɫɬɶ ɧɟ ɜɫɿɯ ɫɩɨɠɢɜɚɱɿɜ, ɚ ɥɢɲɟ 
ɩɪɟɞɫɬɚɜɧɢɤɿɜ ɩɟɜɧɨɝɨ ɰɿɥɶɨɜɨɝɨ ɪɢɧɤɭ. Ɉɱɟɜɢɞɧɨ, ɳɨ 
ɨɫɧɨɜɧɨɸ ɨɫɨɛɥɢɜɿɫɬɸ ɬɚɤɨɝɨ ɪɢɧɤɭ ɽ ɬɟ, ɳɨ ɫɩɨɠɢɜɚɱɿ 
ɦɚɸɬɶ ɛɚɝɚɬɨ ɫɩɿɥɶɧɢɯ ɨɡɧɚɤ. ɇɚɩɪɢɤɥɚɞ, ɹɤɳɨ ɩɿɞ ɰɿɥɶɨ-
ɜɢɦ ɫɟɝɦɟɧɬɨɦ ɨɛɪɚɧɨ ɠɿɧɨɤ Ʉɢɽɜɚ ɜɿɤɨɦ ɜɿɞ 25 ɞɨ 30 
ɪɨɤɿɜ, ɹɤɿ ɦɚɸɬɶ ɞɨɯɿɞ ɜ ɦɟɠɚɯ ɜɿɞ 1500 ɞɨ 2500 ɝɪɢɜɟɧɶ 
ɧɚ ɦɿɫɹɰɶ, ɬɨ, ɹɤ ɩɪɚɜɢɥɨ, ʀɯ ɫɬɢɥɶ ɠɢɬɬɹ, ɫɩɨɠɢɜɱɿ ɫɦɚɤɢ 
ɬɚ ɿɧɬɟɪɟɫɢ ɛɭɞɭɬɶ ɞɨɫɬɚɬɧɶɨ ɫɯɨɠɢɦɢ. ȼɧɚɫɥɿɞɨɤ ɰɶɨɝɨ 
ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɬɨɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ 

ɫɟɝɦɟɧɬɭ ɞɨɫɬɚɬɧɶɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜɿɞɧɨɫɧɨ ɩɪɨɫɬɿ 
ɦɟɬɨɞɢ ɜɢɛɿɪɤɨɜɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɡɨɤɪɟɦɚ, ɩɪɨɫɬɭ ɜɢɛɿɪɤɭ. 

ɍɡɝɨɞɠɟɧɿɫɬɶ ɭɩɨɞɨɛɚɧɶ ɞɨɡɜɨɥɹɽ ɬɚɤɨɠ ɡɦɟɧɲɢɬɢ 
ɨɛɫɹɝ ɜɢɛɿɪɤɢ, ɹɤɢɣ ɜɚɪɬɨ ɡɚɥɭɱɢɬɢ ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɧɚ-
ɞɿɣɧɨʀ ɿɧɮɨɪɦɚɰɿʀ. ȼɢɤɥɸɱɟɧɧɹɦ ɡ ɰɶɨɝɨ ɩɪɚɜɢɥɚ ɛɭɞɟ 
ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɜɟɞɿɧɤɢ ɫɩɨɠɢɜɚɱɿɜ ɭ ɪɟɝɿɨɧɚɥɶɧɨɦɭ 
ɪɨɡɪɿɡɿ. ɋɩɪɚɜɞɿ, ɠɿɧɤɢ ɜ ɪɿɡɧɢɯ ɪɟɝɿɨɧɚɯ ɧɚɜɿɬɶ ɨɞɧɿɽʀ 
ɤɪɚʀɧɢ ɱɚɫɬɨ ɩɨ-ɪɿɡɧɨɦɭ ɜɿɞɧɨɫɹɬɶɫɹ ɞɨ ɧɨɜɢɯ ɬɨɜɚɪɿɜ, 
ɳɨ ɩɨɜ'ɹɡɚɧɨ ɡ ɪɿɡɧɢɦɢ ɫɩɨɫɨɛɚɦɢ ɠɢɬɬɹ, ɜɿɞɦɿɧɧɿɫɬɸ ɭ 
ɬɪɚɞɢɰɿɹɯ ɳɨɞɨ ɤɭɩɿɜɥɿ ɬɚ ɫɩɨɠɢɜɚɧɧɹ ɬɨɜɚɪɿɜ ɬɨɳɨ. 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɭ ɛɿɥɶɲɨɫɬɿ ɜɢɩɚɞɤɿɜ ɫɥɿɞ ɜɢɤɨɪɢɫɬɨɜɭɜɚ-
ɬɢ ɫɬɚɧɞɚɪɬɧɭ ɦɟɬɨɞɢɤɭ ɩɪɨɫɬɨɝɨ ɜɿɞɛɨɪɭ. 
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Ɂɛɿɪ ɿɧɮɨɪɦɚɰɿʀ ɜ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ ɞɨɰɿɥɶɧɨ ɩɪɨɜɨ-

ɞɢɬɢ ɦɟɬɨɞɨɦ ɨɩɢɬɭɜɚɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɞɜɨɯ ɬɢɩɿɜ 
ɬɟɫɬɿɜ: ɧɚ ɪɨɡɭɦɿɧɧɹ ɬɚ ɜɿɞɧɨɲɟɧɧɹ. Ɍɟɫɬɢ ɧɚ ɪɨɡɭɦɿɧɧɹ 

ɦɚɸɬɶ ɧɚ ɦɟɬɿ ɜɢɡɧɚɱɟɧɧɹ ɬɨɝɨ, ɧɚɫɤɿɥɶɤɢ ɜɿɪɧɢɦ ɽ ɫɩɨ-

ɠɢɜɱɟ ɫɩɪɢɣɧɹɬɬɹ ɬɨɜɚɪɭ, ɛɪɟɧɞɭ ɱɢ ɤɨɦɩɚɧɿʀ. ɉɪɢ ɰɶɨ-

ɦɭ ɧɚɣɛɿɥɶɲ ɬɨɱɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɚɸɬɶ ɬɟɫɬɢ ɡ ɜɢɤɨɪɢɫ-
ɬɚɧɧɹɦ ɲɤɚɥ. Ɇɢ ɩɪɨɩɨɧɭɽɦɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɡ ɰɿɽɸ ɦɟ-

ɬɨɸ ɲɤɚɥɭ Ʌɚɣɤɟɪɬɚ ɬɚ ɫɟɦɚɧɬɢɱɧɢɣ ɞɢɮɟɪɟɧɰɿɚɥ. ɍ 

ɩɟɪɲɨɦɭ ɜɢɩɚɞɤɭ ɪɟɫɩɨɧɞɟɧɬɭ ɩɪɨɩɨɧɭɽɬɶɫɹ ɜɢɫɥɨɜɢɬɢ 

ɫɜɨɸ ɡɝɨɞɭ ɚɛɨ ɧɟɡɝɨɞɭ ɡ ɩɟɜɧɢɦɢ ɬɜɟɪɞɠɟɧɧɹɦɢ ɩɪɨ 

ɬɨɜɚɪ, ɛɪɟɧɞ ɚɛɨ ɤɨɦɩɚɧɿɸ: "ȼɿɞɦɿɬɶɬɟ, ɛɭɞɶ ɥɚɫɤɚ, 

ɫɬɭɩɿɧɶ ɫɜɨɽʀ ɡɝɨɞɢ ɡ ɧɚɫɬɭɩɧɢɦɢ ɬɜɟɪɞɠɟɧɧɹɦɢ:  
ɉɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɦɟɬɨɞɭ Ʌɚɣɤɟɪɬɚ ɨɫɨɛɥɢɜɭ ɭɜɚɝɭ 

ɫɥɿɞ ɩɪɢɞɿɥɹɬɢ ɜɢɛɨɪɭ ɲɤɚɥɢ ɨɰɿɧɨɤ. ɍ ɧɚɲɨɦɭ ɩɪɢɤɥɚɞɿ 
ɦɢ ɫɤɨɪɢɫɬɚɥɢɫɹ ɫɟɦɢɪɨɡɪɹɞɧɨɸ ɲɤɚɥɨɸ, ɡɧɚɱɟɧɧɹ 

ɹɤɨʀ ɡɦɿɧɸɸɬɶɫɹ ɜɿɞ ɜɿɞ'ɽɦɧɢɯ ("ɚɛɫɨɥɸɬɧɨ ɧɟ ɡɝɨɞɟɧ") 

ɞɨ ɞɨɞɚɬɧɢɯ ("ɰɿɥɤɨɦ ɡɝɨɞɟɧ"), ɩɪɨɯɨɞɹɱɢ ɱɟɪɟɡ "0". 

ɉɟɪɟɞɛɚɱɚɽɬɶɫɹ, ɳɨ ɪɟɫɩɨɧɞɟɧɬ ɨɛɟɪɟ ɨɫɬɚɧɧɽ ɡɧɚ-

ɱɟɧɧɹ ɜ ɪɚɡɿ ɧɟɣɬɪɚɥɶɧɨɝɨ ɜɿɞɧɨɲɟɧɧɹ ɞɨ ɞɟɹɤɨɝɨ ɬɜɟɪ-

ɞɠɟɧɧɹ ɚɛɨ ɭ ɜɢɩɚɞɤɭ, ɤɨɥɢ ɜɿɧ ɧɟ ɦɨɠɟ ɜɢɫɥɨɜɢɬɢ ɫɜɨɽ 
ɜɿɞɧɨɲɟɧɧɹ ɞɨ ɧɶɨɝɨ. ȼ ɨɫɬɚɧɧɿɣ ɫɢɬɭɚɰɿʀ ɡɧɚɱɟɧɧɹ "0" 

ɫɢɧɨɧɿɦɿɱɧɟ ɜɿɞɩɨɜɿɞɿ "ɜɚɠɤɨ ɜɿɞɩɨɜɿɫɬɢ". 

ɇɚ ɧɚɲɭ ɞɭɦɤɭ, ɬɚɤɚ ɲɤɚɥɚ ɽ ɧɚɣɛɿɥɶɲ ɨɪɝɚɧɿɱɧɨɸ ɩɨ-
ɦɿɠ ɿɧɲɢɯ ɲɤɚɥ Ʌɚɣɤɟɪɬɚ [4, ɫ. 342-343]. ɐɟ ɨɛɭɦɨɜɥɸɽɬɶ-
ɫɹ ɜ ɩɟɪɲɭ ɱɟɪɝɭ ɩɪɢɧɰɢɩɚɦɢ ʀʀ ɭɬɜɨɪɟɧɧɹ. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ 
ɲɤɚɥɚ ɩɨɛɭɞɨɜɚɧɚ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨ ʀʀ ɥɿɜɚ, ɜɿɞ'ɽɦɧɚ, ɱɚɫ-
ɬɢɧɚ ɜɿɞɩɨɜɿɞɚɽ ɧɟɝɚɬɢɜɧɨɦɭ ɜɿɞɧɨɲɟɧɧɸ ɫɩɨɠɢɜɚɱɚ ɞɨ 
ɬɜɟɪɞɠɟɧɧɹ ("ɚɛɫɨɥɸɬɧɨ ɧɟ ɡɝɨɞɟɧ"), ɚ ɩɪɚɜɚ, ɞɨɞɚɬɧɚ, – 

ɩɨɡɢɬɢɜɧɨɦɭ ("ɰɿɥɤɨɦ ɡɝɨɞɟɧ"). ɐɟ ɩɨɜɧɿɫɬɸ ɫɩɿɜɩɚɞɚɽ ɡ 
ɞɨɦɿɧɭɸɱɢɦ ɥɸɞɫɶɤɢɦ ɫɩɪɢɣɧɹɬɬɹɦ ɩɪɨɫɬɨɪɨɜɢɯ ɞɭɚɥɿɫ-



~ 20 ~ ǰ ǥ ǿ ǻ Ƕ Ǹ  ǸȖȴȐȟȪȘȜȑȜ țȎȤȳȜțȎșȪțȜȑȜ ȡțȳȐȓȞȟȖȠȓȠȡ ȳȚȓțȳ ȀȎȞȎȟȎ ȆȓȐȥȓțȘȎ 
 

 

ɬɢɱɧɢɯ ɤɚɬɟɝɨɪɿɣ "ɥɿɜɨ" ɬɚ "ɩɪɚɜɨ". Ⱦɨɫɥɿɞɠɟɧɧɹ ɞɨɜɨɞɹɬɶ, 
ɳɨ ɥɿɜɚ ɱɚɫɬɢɧɚ ɛɭɞɶ-ɹɤɨɝɨ ɡɨɛɪɚɠɟɧɧɹ ɫɬɿɣɤɨ ɚɫɨɰɿɸɽɬɶ-
ɫɹ ɡ ɦɢɧɭɥɢɦ, ɡ ɧɟɝɚɬɢɜɨɦ. ɉɪɨɬɟ ɩɪɚɜɚ ɱɚɫɬɢɧɚ ɞɿɫɬɚɽ 
ɩɨɡɢɬɢɜɧɿ ɚɫɨɰɿɚɰɿʀ ɡ ɦɚɣɛɭɬɧɿɦ. 

ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɲɤɚɥɚ Ʌɚɣɤɟɪɬɭ ɦɨɠɟ ɧɚɛɭɜɚɬɢ 

ɬɚɤɨɠ ɿɧɲɢɯ ɜɢɝɥɹɞɿɜ. ɇɚɣɛɿɥɶɲ ɪɨɡɩɨɜɫɸɞɠɟɧɢɦɢ ɽ 

ɲɤɚɥɢ ɜɿɞ 1 ɞɨ N, ɞɟ 1 ɞɟɦɨɧɫɬɪɭɽ ɚɛɫɨɥɸɬɧɭ ɧɟɡɝɨɞɭ 
ɪɟɫɩɨɧɞɟɧɬɚ ɡ ɬɜɟɪɞɠɟɧɧɹɦ, ɚ N ɜɿɞɩɨɜɿɞɚɽ ɜɿɞɩɨɜɿɞɿ 
"ɰɿɥɤɨɦ ɡɝɨɞɟɧ": "ȼɿɞɦɿɬɶɬɟ, ɛɭɞɶ ɥɚɫɤɚ, ɫɬɭɩɿɧɶ ɫɜɨɽʀ 
ɡɝɨɞɢ ɡ ɧɚɫɬɭɩɧɢɦɢ ɬɜɟɪɞɠɟɧɧɹɦɢ: 

 

"Ɍɜɟɪɞɠɟɧɧɹ 1" 

 

"Ɍɜɟɪɞɠɟɧɧɹ 2" 

... 

 

"Ɍɜɟɪɞɠɟɧɧɹ N" 

Ⱥɛɫɨɥɸɬɧɨ  

ɧɟ ɡɝɨɞɟɧ 1 2 3 4 5 6 7 
ɐɿɥɤɨɦ 

ɡɝɨɞɟɧ8 … N 

Ⱥɛɫɨɥɸɬɧɨ  

ɧɟ ɡɝɨɞɟɧ 1 2 3 4 5 6 7 
ɐɿɥɤɨɦ 

ɡɝɨɞɟɧ8 … N 

Ⱥɛɫɨɥɸɬɧɨ  

ɧɟ ɡɝɨɞɟɧ 
1 2 3 4 5 6 7

ɐɿɥɤɨɦ 

ɡɝɨɞɟɧ8 … N
 

 
ɉɪɢ ɰɶɨɦɭ ɝɪɚɧɢɱɧɟ ɡɧɚɱɟɧɧɹ ɲɤɚɥɢ N ɩɨɜɢɧɧɨ 

ɨɛɢɪɚɬɢɫɶ ɬɚɤɢɦ ɱɢɧɨɦ, ɳɨɛ ɦɚɤɫɢɦɚɥɶɧɨ ɜɿɞɩɨɜɿɞɚɬɢ 

ɞɨɦɿɧɭɸɱɢɣ ɭ ɫɜɿɞɨɦɨɫɬɿ ɪɟɫɩɨɧɞɟɧɬɚ ɫɢɫɬɟɦɿ ɨɰɿɧɨɤ. 
ɇɚɩɪɢɤɥɚɞ, ɹɤɳɨ ɪɟɫɩɨɧɞɟɧɬɚɦɢ ɞɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢ-

ɫɬɭɩɚɸɬɶ ɦɨɥɨɞɿ ɥɸɞɢ, ɹɤɿ ɧɚɜɱɚɥɢɫɶ ɭ ɲɤɨɥɿ ɡɚ  

12-ɛɚɥɶɧɨɸ ɫɢɫɬɟɦɨɸ, ɞɨɰɿɥɶɧɨ ɛɭɞɭɜɚɬɢ 12-ɪɨɡɪɹɞɧɭ 
ɲɤɚɥɭ. əɤɳɨ ɠ ɪɟɫɩɨɧɞɟɧɬɚɦɢ ɜɢɫɬɭɩɚɸɬɶ ɥɸɞɢ ɛɿɥɶɲ 

ɫɬɚɪɲɨɝɨ ɜɿɤɭ, ɹɤɿ ɡɜɢɤɥɢ ɞɨ ɩ'ɹɬɢɛɚɥɶɧɨʀ ɫɢɫɬɟɦɢ ɨɰɿ-
ɧɨɤ, ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɦɢ ɛɭɞɭɬɶ ɲɤɚɥɢ, ɤɪɚɬɧɿ 5: 5, 

10 ɚɛɨ 100-ɪɨɡɪɹɞɧɿ. ȼ ɬɨɣ ɠɟ ɱɚɫ ɡɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ 
ɦɨɠɥɢɜɢɯ ɛɚɥɿɜ, ɬɨɛɬɨ ɡɧɚɱɟɧɧɹ N, ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɚ-

ɧɚɞɬɨ ɜɟɥɢɤɨʀ ɮɨɪɦɚɥɿɡɚɰɿʀ ɜɿɞɩɨɜɿɞɟɣ, ɚ ɬɨɦɭ ɬɚɤɿ ɲɤɚ-

ɥɢ ɧɟ ɧɚɞɬɨ ɩɨɲɢɪɟɧɿ ɧɚ ɩɪɚɤɬɢɰɿ. 
Ⱦɪɭɝɢɣ ɬɢɩ ɬɟɫɬɿɜ ɧɚ ɜɢɡɧɚɱɟɧɧɹ ɫɬɭɩɟɧɹ ɥɨɹɥɶɧɨɫɬɿ 

ɫɩɨɠɢɜɚɱɿɜ ɡɚɫɧɨɜɚɧɢɣ ɧɚ ɡɚɫɬɨɫɭɜɚɧɧɿ ɫɟɦɚɧɬɢɱɧɨɝɨ 

ɞɢɮɟɪɟɧɰɿɚɥɭ. ɐɟ ɩɟɪɟɞɛɚɱɚɽ ɨɰɿɧɤɭ ɚɬɪɢɛɭɬɿɜ ɬɨɜɚɪɭ 
ɡɚ ɲɤɚɥɚɦɢ, ɹɤɿ ɦɿɫɬɹɬɶ ɩɨɥɹɪɧɿ ɬɜɟɪɞɠɟɧɧɹ ɬɢɩɭ "ɞɨɪɨ-

ɝɢɣ – ɞɟɲɟɜɢɣ", "ɧɟɧɚɞɿɣɧɢɣ – ɧɚɞɿɣɧɢɣ", "ɦɚɥɨɩɨɬɭɠ-

ɧɢɣ – ɩɨɬɭɠɧɢɣ" ɬɨɳɨ ɜ ɩɪɨɰɟɫɿ ɜɿɞɩɨɜɿɞɿ ɧɚ ɡɚɩɢɬɚɧɧɹ: 

"əɤ ɛɢ ȼɢ ɨɯɚɪɚɤɬɟɪɢɡɭɜɚɥɢ ɬɨɜɚɪ ɏ?". ȼɢɛɿɪ ɬɢɩɭ 
ɲɤɚɥɢ ɞɨɰɿɥɶɧɨ ɡɞɿɣɫɧɸɜɚɬɢ ɡɚ ɚɧɚɥɨɝɿɱɧɢɦɢ ɩɪɢɧɰɢ-

ɩɚɦɢ ɩɨɛɭɞɨɜɢ ɲɤɚɥɢ Ʌɚɣɤɟɪɬɚ. 

Ɍɟɫɬɢ ɧɚ ɜɿɞɧɨɲɟɧɧɹ ɩɟɪɟɞɛɚɱɚɸɬɶ ɜɢɡɧɚɱɟɧɧɹ 

ɫɬɚɜɥɟɧɧɹ ɫɩɨɠɢɜɚɱɿɜ ɞɨ ɬɨɜɚɪɭ, ɛɪɟɧɞɭ ɚɛɨ ɤɨɦɩɚɧɿʀ 
ɲɥɹɯɨɦ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɚɤ ɡɜɚɧɢɯ ɲɤɚɥ ɜɿɞɧɨɲɟɧɧɹ. 

ɇɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɦɢ ɜ ɬɚɤɨɦɭ ɜɢɩɚɞɤɭ ɜɢɹɜɥɹɸɬɶɫɹ 

ɞɜɚ ɬɢɩɢ ɡɚɩɢɬɚɧɶ:  
"əɤ ɛɢ ȼɢ ɨɯɚɪɚɤɬɟɪɢɡɭɜɚɥɢ ɫɜɨɽ ɜɿɞɧɨɲɟɧɧɹ ɞɨ 

ɬɨɜɚɪɭ ɏ? 

 

 ɇɟ ɩɨɞɨɛɚɽɬɶɫɹ -3 -2 -1 0 +1 +2 +3 ɉɨɞɨɛɚɽɬɶɫɹ 
 

 

"əɤ ɛɢ ȼɢ ɨɯɚɪɚɤɬɟɪɢɡɭɜɚɥɢ ɬɨɜɚɪ ɏ? 

 
Ɂɚɞɨɜɿɥɶɧɢɣ -3 -2 -1 0 +1 +2 +3 ȼɿɞɦɿɧɧɢɣ 

... 
 

Ɇɟɬɨɞɢ ɚɧɚɥɿɡɭ ɿɧɮɨɪɦɚɰɿʀ 
Ɇɟɬɨɞɨɥɨɝɿɹ ɚɧɚɥɿɡɭ ɿɧɮɨɪɦɚɰɿʀ ɳɨɞɨ ɫɬɭɩɟɧɹ ɥɨ-

ɹɥɶɧɨɫɬɿ ɫɩɨɠɢɜɚɱɿɜ ɡɚɫɧɨɜɚɧɚ ɧɚ ɩɨɛɭɞɨɜɿ ɬɚ ɚɧɚɥɿɡɿ 
ɤɚɪɬ ɫɩɪɢɣɧɹɬɬɹ. ɉɪɢ ɰɶɨɦɭ ɪɟɤɥɚɦɧɢɣ ɟɮɟɤɬ ɹɜɥɹɽ 
ɫɨɛɨɸ ɪɿɡɧɢɰɸ ɭ ɫɩɨɠɢɜɱɿɣ ɨɰɿɧɰɿ ɪɨɡɭɦɿɧɧɹ ɚɛɨ ɜɿɞɧɨ-

ɲɟɧɧɹ ɞɨ ɬɨɜɚɪɭ, ɛɪɟɧɞɭ ɚɛɨ ɤɨɦɩɚɧɿʀ ɞɨ ɬɚ ɩɿɫɥɹ ɡɚɜɟ-

ɪɲɟɧɧɹ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ (ɪɢɫ. 3). 

 

Ⱥɛɫɨɥɸɬɧɨ  

ɧɟ ɡɝɨɞɟɧ -3 -2 -1 0 +1 +2 +3
ɐɿɥɤɨɦ 

ɡɝɨɞɟɧ

 ȾɈ  

ɩɨɱɚɬɤɭ  
ɪɟɤɥɚɦɧɨʀ 
ɤɚɦɩɚɧɿʀ 

 ɉȱȾ ɑȺɋ 

ɩɪɨɜɟɞɟɧɧɹ 

ɪɟɤɥɚɦɧɨʀ  
ɤɚɦɩɚɧɿʀ 

 ɉȱɋɅə 

ɡɚɜɟɪɲɟɧɧɹ 

ɪɟɤɥɚɦɧɨʀ  
ɤɚɦɩɚɧɿʀ 

Ɋɟɤɥɚɦɧɢɣ ɟɮɟɤɬ 

 

 
 

Ɋɢɫ. 3. ȿɮɟɤɬ ɪɟɤɥɚɦɢ, ɳɨ ɦɚɽ ɧɚ ɦɟɬɿ ɮɨɪɦɭɜɚɧɧɹ ɩɟɪɟɜɚɝɢ 
 

Ⱦɠɟɪɟɥɨ: Ʉɨɱɤɿɧɚ ɇ.ɘ. Ɉɰɿɧɤɚ ɟɮɟɤɬɢɜɧɨɫɬɿ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ: ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɧɚɹɜɧɨʀ ɦɟɬɨɞɨɥɨɝɿʀ // Ɇɚɪɤɟɬɢɧɝ ɜ ɍɤɪɚʀɧɿ. – 

2007. – ʋ5. – ɋ. 18.  

 

Ɋɨɡɝɥɹɧɟɦɨ ɩɪɢɤɥɚɞ ɞɨɫɥɿɞɠɟɧɧɹ ɞɢɧɚɦɿɤɢ ɥɨɹɥɶɧɨ-

ɫɬɿ ɫɩɨɠɢɜɚɱɿɜ ɞɨ ɧɨɜɨɝɨ ɛɪɟɧɞɭ ɩɪɨɞɭɤɰɿʀ, ɩɪɨɜɟɞɟɧɨɝɨ ɡ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɲɤɚɥ ɜɿɞɧɨɲɟɧɧɹ. ɉɪɢɩɭɫɬɢɦɨ, ɳɨ ɞɥɹ 
ɨɰɿɧɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɡɞɿɣɫɧɟɧɧɨʀ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ ɛɭɥɨ 

ɩɪɨɜɟɞɟɧɨ 3 ɜɢɛɿɪɤɨɜɢɯ ɨɛɫɬɟɠɟɧɧɹ: ɞɨ ɩɨɱɚɬɤɭ ɪɟɤɥɚɦ-

ɧɨʀ ɤɚɦɩɚɧɿʀ, ɭ ɫɟɪɟɞɢɧɿ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ ɬɚ ɱɟɪɟɡ 2 

ɬɢɠɧɿ ɩɿɫɥɹ ʀʀ ɡɚɜɟɪɲɟɧɧɹ. ȼ ɭɫɿɯ ɜɢɩɚɞɤɚɯ ɛɭɥɨ ɜɢɤɨɪɢɫ-

ɬɚɧɨ ɩɪɨɫɬɢɣ ɜɢɩɚɞɤɨɜɢɣ ɜɿɞɛɿɪ ɛɟɡ ɩɨɜɬɨɪɿɜ ɭ ɡɚɞɚɧɨɦɭ 
ɪɢɧɤɨɜɨɦɭ ɫɟɝɦɟɧɬɿ [6], ɳɨ ɨɛɭɦɨɜɥɟɧɨ ɫɯɨɠɿɫɬɸ ɤɥɚɫɢ-

ɮɿɤɚɰɿɣɧɢɯ ɨɡɧɚɤ ɫɩɨɠɢɜɚɱɿɜ ɞɚɧɨʀ ɝɪɭɩɢ. Ɇɿɧɿɦɚɥɶɧɢɣ 

ɨɛɫɹɝ ɜɢɛɿɪɤɢ ɫɤɥɚɜ 384 ɪɟɫɩɨɧɞɟɧɬɢ (ɡɚ ɭɦɨɜɢ ɞɨɫɹɝ-
ɧɟɧɧɹ ɫɬɚɧɞɚɪɬɧɨʀ ɬɨɱɧɨɫɬɿ ɭ 5%). Ɋɟɡɭɥɶɬɚɬɢ ɨɩɢɬɭɜɚɧ-

ɧɹ ɬɚ ɨɛɪɨɛɤɢ ɚɧɤɟɬ ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. 1. 
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Ɍɚɛɥɢɰɹ  1 .  Ɋɟɡɭɥɶɬɚɬɢ ɨɩɢɬɭɜɚɧɧɹ ɫɩɨɠɢɜɚɱɿɜ ɳɨɞɨ ʀɯ ɥɨɹɥɶɧɨɫɬɿ ɞɨ ɛɪɟɧɞɭ 

 

Ɉɰɿɧɤɚ 

ɑɚɫ 
-3 -2 -1 0 +1 +2 +3 ȼɫɶɨɝɨ 

Ⱦɨ ɤɚɦɩɚɧɿʀ 136 104 74 50 21 11 4 400 

ɉɿɞ ɱɚɫ ɤɚɦɩɚɧɿʀ 34 66 103 121 116 41 19 500 

ɉɿɫɥɹ ɤɚɦɩɚɧɿʀ 63 82 105 136 64 39 11 500 

 
ɇɟɜɚɠɤɨ ɩɨɛɚɱɢɬɢ, ɳɨ ɞɨ ɩɨɱɚɬɤɭ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ 

ɿɫɧɭɜɚɥɨ ɹɜɧɨ ɧɟɝɚɬɢɜɧɟ ɜɿɞɧɨɲɟɧɧɹ ɞɨ ɧɨɜɨɝɨ ɬɨɜɚɪɭ, 
ɚɞɠɟ ɧɟɝɚɬɢɜɧɿ ɜɿɞɩɨɜɿɞɿ ɞɚɥɨ 314 ɪɟɫɩɨɧɞɟɧɬɿɜ (78,5%), 
ɚ ɩɨɡɢɬɢɜɧɿ ɣ ɧɟɣɬɪɚɥɶɧɿ ɥɢɲɟ 86 (21,5%). ɉɿɞ ɱɚɫ ɪɟɤ-
ɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ ɫɩɨɫɬɟɪɿɝɚɥɨɫɶ ɡɛɿɥɶɲɟɧɧɹ ɫɬɭɩɟɧɹ ɥɨɹ-
ɥɶɧɨɫɬɿ ɫɩɨɠɢɜɚɱɿɜ (59,4% ɩɨɡɢɬɢɜɧɢɯ ɬɚ ɧɟɣɬɪɚɥɶɧɢɯ 
ɜɿɞɩɨɜɿɞɟɣ). Ⱥ ɩɿɫɥɹ ɡɚɜɟɪɲɟɧɧɹ ɤɚɦɩɚɧɿʀ ɜɢɹɜɢɥɨɫɶ, ɳɨ 
ɫɩɨɠɢɜɚɱɿ ɩɨɜɟɪɧɭɥɢɫɶ ɞɨ ɜɿɞɧɨɫɧɨ ɧɟɝɚɬɢɜɧɨɝɨ ɫɬɚɜ-
ɥɟɧɧɹ ɞɨ ɛɪɟɧɞɭ (50,0% ɩɨɡɢɬɢɜɧɢɯ ɬɚ ɧɟɣɬɪɚɥɶɧɢɯ ɜɿɞ-
ɩɨɜɿɞɟɣ). ɐɟ ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ ɛɚɝɚɬɶɦɚ ɩɪɢɱɢɧɚɦɢ, ɡɨɤ-
ɪɟɦɚ ɬɚɤɢɦɢ: ɧɟɡɧɚɱɧɢɣ ɱɚɫ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ; ɧɢɡɶɤɚ 
ɹɤɿɫɬɶ ɪɟɤɥɚɦɢ; ɧɢɡɶɤɚ ɹɤɿɫɬɶ ɬɨɜɚɪɿɜ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ 
ɛɪɟɧɞɭ; ɧɢɡɶɤɚ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ ɛɪɟɧɞɭ ɭ ɩɨɪɿɜ-
ɧɹɧɧɿ ɡ ɿɧɲɢɦɢ, ɳɨ ɜɠɟ ɿɫɧɭɸɬɶ ɧɚ ɪɢɧɤɭ; ɧɟɩɪɚɜɢɥɶɧɟ 
ɩɨɡɢɰɿɨɧɭɜɚɧɧɹ ɬɨɜɚɪɭ ɞɥɹ ɫɩɨɠɢɜɚɱɿɜ ɬɨɳɨ. 

Ɇɟɬɨɸ ɧɚɲɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɽ ɨɰɿɧɤɚ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɫɚɦɟ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ, ɬɨɦɭ ɧɚɫ ɛɿɥɶɲɨɸ ɦɿɪɨɸ ɰɿ-
ɤɚɜɢɬɶ ɧɚɹɜɧɿɫɬɶ ɜɩɥɢɜɭ ɩɟɪɲɢɯ ɞɜɨɯ ɮɚɤɬɨɪɿɜ. Ⱦɥɹ 
ɰɶɨɝɨ ɦɨɠɧɚ ɩɪɨɜɟɫɬɢ ɨɞɧɭ ɚɛɨ ɞɟɤɿɥɶɤɚ ɞɿɣ: ɨɞɧɨɮɚ-
ɤɬɨɪɧɢɣ ɞɢɫɩɟɪɫɿɣɧɢɣ ɚɧɚɥɿɡ; ɬɟɫɬɭɜɚɧɧɹ ɝɿɩɨɬɟɡɢ ɩɪɨ 
ɪɿɜɧɿɫɬɶ ɦɚɬɟɦɚɬɢɱɧɢɯ ɫɩɨɞɿɜɚɧɶ; ɬɟɫɬɭɜɚɧɧɹ ɩɪɨ ɪɿɜ-
ɧɿɫɬɶ ɞɢɫɩɟɪɫɿɣ. 

ɉɪɨɜɟɞɟɧɧɹ ɨɞɧɨɮɚɤɬɨɪɧɨɝɨ ɞɢɫɩɟɪɫɿɣɧɨɝɨ ɚɧɚɥɿɡɭ 
ɞɚɽ ɦɨɠɥɢɜɿɫɬɶ ɜɢɡɧɚɱɢɬɢ, ɱɢ ɛɭɥɢ ɩɟɜɧɿ ɮɚɤɬɨɪɢ ɜɚɠɥɢ-
ɜɢɦɢ ɜ ɩɟɜɧɿ ɩɟɪɿɨɞɢ (ɭ ɧɚɲɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ – ɜ ɩɟɪɿɨɞɢ 
ɧɚɹɜɧɨɫɬɿ ɱɢ ɜɿɞɫɭɬɧɨɫɬɿ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ). Ɍɟɫɬɭɜɚɧɧɹ 
ɝɿɩɨɬɟɡɢ ɩɪɨ ɪɿɜɧɿɫɬɶ ɦɚɬɟɦɚɬɢɱɧɢɯ ɫɩɨɞɿɜɚɧɶ ɞɨɡɜɨɥɹɽ 
ɜɢɡɧɚɱɢɬɢ, ɱɢ ɡɦɿɧɢɥɚɫɶ ɥɨɹɥɶɧɿɫɬɶ ɫɩɨɠɢɜɚɱɿɜ ɞɨ ɛɪɟɧɞɭ 

ɜɧɚɫɥɿɞɨɤ ɩɪɨɜɟɞɟɧɧɹ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ. Ɏɚɤɬɢɱɧɨ, ɩɟɪ-
ɲɿ ɞɜɚ ɦɟɬɨɞɢ ɞɨɡɜɨɥɹɸɬɶ ɜɩɟɜɧɢɬɢɫɶ ɜ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ. ɉɟɪɟɜɿɪɤɚ ɠ ɬɪɟɬɶɨʀ ɝɿɩɨɬɟɡɢ ɞɨɡɜɨɥɹɽ 
ɜɢɡɧɚɱɢɬɢ, ɱɢ ɡɦɿɧɢɥɚɫɹ ɫɬɪɭɤɬɭɪɚ ɭɩɨɞɨɛɚɧɶ ɫɩɨɠɢɜɚɱɿɜ 
ɜɧɚɫɥɿɞɨɤ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ. ȱɧɲɢɦɢ ɫɥɨɜɚɦɢ, ɩɟɪɲɿ ɞɜɿ 
ɝɿɩɨɬɟɡɢ ɩɟɪɟɜɿɪɹɸɬɶ ɧɚɹɜɧɿɫɬɶ ɡɫɭɜɭ ɥɨɹɥɶɧɨɫɬɿ ɫɩɨɠɢɜɚ-
ɱɿɜ, ɚ ɬɪɟɬɹ – ɡɛɟɪɟɠɟɧɧɹ ɨɞɧɨɪɿɞɧɨɫɬɿ ɫɩɨɠɢɜɱɢɯ ɭɩɨɞɨ-
ɛɚɧɶ ɩɿɫɥɹ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ. 

ɉɪɨɿɥɸɫɬɪɭɽɦɨ ɡɚɡɧɚɱɟɧɿ ɦɟɬɨɞɢ ɧɚ ɩɪɢɤɥɚɞɿ ɧɚɲɨ-
ɝɨ ɞɨɫɥɿɞɠɟɧɧɹ. Ⱦɥɹ ɩɨɱɚɬɤɭ ɧɚ ɨɫɧɨɜɿ ɪɟɡɭɥɶɬɚɬɿɜ ɨɩɢ-
ɬɭɜɚɧɧɹ ɫɩɨɠɢɜɚɱɿɜ (ɬɚɛɥ. 1) ɪɨɡɪɚɯɭɽɦɨ ɜɢɛɿɪɤɨɜɿ ɫɟ-
ɪɟɞɧɿ ɥɨɹɥɶɧɨɫɬɿ ɫɩɨɠɢɜɚɱɿɜ ɞɨ ɧɨɜɨɝɨ ɬɨɜɚɪɭ ɭ ɤɨɠɧɨ-

ɦɭ ɡ ɬɪɶɨɯ ɩɟɪɿɨɞɿɜ i
x . ɉɿɫɥɹ ɰɶɨɝɨ ɞɥɹ ɨɬɪɢɦɚɧɧɹ 

ɛɿɥɶɲ ɩɨɜɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɩɨɠɢɜɱɢɯ ɭɩɨɞɨɛɚɧɶ ɩɿɞ-
ɪɚɯɭɽɦɨ ɫɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɟ ɜɿɞɯɢɥɟɧɧɹ ɫɦɚɤɿɜ ɫɩɨ-

ɠɢɜɚɱɿɜ ɜɿɞ ɜɢɛɿɪɤɨɜɨɝɨ ɫɟɪɟɞɧɶɨɝɨ σi . Ⱦɥɹ ɰɶɨɝɨ ɫɤɨ-

ɪɢɫɬɚɽɦɨɫɶ ɬɚɤɢɦɢ ɮɨɪɦɭɥɚɦɢ: 

=−

= ⋅∑
3

3

1
i ij

ji

m j x
n

 

ɞɟ ijx  – ɤɿɥɶɤɿɫɬɶ ɪɟɫɩɨɧɞɟɧɬɿɜ, ɳɨ ɞɚɥɢ ɨɰɿɧɤɭ ɥɨɹɥɶ-

ɧɨɫɬɿ j , in – ɪɨɡɦɿɪ ɜɢɛɿɪɤɢ ɧɚ i -ɦɭ ɟɬɚɩɿ ɞɨɫɥɿɞɠɟɧɧɹ; 

( )
=−

σ = ⋅ −
− ∑

3 2

3

1

1
i ij i

ji

x j m
n

 

 
ɇɚɩɪɢɤɥɚɞ, ɪɨɡɪɚɯɭɽɦɨ ɡɚ ɧɚɜɟɞɟɧɢɦɢ ɮɨɪɦɭɥɚɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɢɛɿɪɤɢ ɞɨ ɩɨɱɚɬɤɭ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ: 

( ) ( ) ( )( )= − ⋅ + − ⋅ + − ⋅ + ⋅ + ⋅ + ⋅ + ⋅ = −1

1
3 136 2 104 1 74 0 50 1 21 2 11 3 4 1.588

400
m  

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

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

σ = ⋅ − − − ⋅ + − − − ⋅ + − − − ⋅ + − − ⋅ +
−

+ − − ⋅ + − − ⋅ + − − ⋅ =

2 2 2 2

1

2 2 2

1
( 3 1.588 136 2 1.588 104 1 1.588 74 0 1.588 50

400 1

1 1.588 21 2 1.588 11 3 1.588 4) 1.306

 

ɉɪɨɜɿɜɲɢ ɚɧɚɥɨɝɿɱɧɿ ɪɨɡɪɚɯɭɧɤɢ, ɨɬɪɢɦɚɽɦɨ ɬɚɤɿ ɞɚɧɿ (ɬɚɛɥ. 2). 
 

Ɍɚɛɥɢɰɹ  2 .  ȼɢɛɿɪɤɨɜɟ ɫɟɪɟɞɧɽ ɬɚ ɫɟɪɟɞɧɶɨɤɜɚɞɪɚɬɢɱɧɟ ɜɿɞɯɢɥɟɧɧɹ ɫɦɚɤɿɜ ɫɩɨɠɢɜɚɱɿɜ 

 

Ɉɰɿɧɤɚ 

ɑɚɫ 
ȼɫɶɨɝɨ 

i
x  σi  

Ⱦɨ ɤɚɦɩɚɧɿʀ 400 -1,588 1,306 

ɉɿɞ ɱɚɫ ɤɚɦɩɚɧɿʀ 500 -0,164 1,490 

ɉɿɫɥɹ ɤɚɦɩɚɧɿʀ 500 -0,566 1,495 

 
əɤ ɜɢɞɧɨ ɡ ɬɚɛɥ. 2, ɪɟɤɥɚɦɧɚ ɤɚɦɩɚɧɿɹ ɫɩɪɢɱɢɧɢɥɚ 

ɞɢɧɚɦɿɡɦ ɥɨɹɥɶɧɨɫɬɿ ɫɩɨɠɢɜɚɱɿɜ ɞɨ ɛɪɟɧɞɭ. ɉɿɞ ɱɚɫ 
ɤɚɦɩɚɧɿʀ ɫɟɪɟɞɧɿɣ ɫɬɭɩɿɧɶ ɥɨɹɥɶɧɨɫɬɿ ɡɛɿɥɶɲɢɜɫɹ ɧɚ 
1,424 ɩɭɧɤɬɢ, ɚ ɩɿɫɥɹ ʀʀ ɡɚɜɟɪɲɟɧɧɹ ɡɧɢɡɢɜɫɹ ɧɚ 0,402 
ɩɭɧɤɬɢ. ɉɪɨɬɟ ɩɨɫɬɚɽ ɥɨɝɿɱɧɟ ɡɚɩɢɬɚɧɧɹ ɩɪɨ ɟɮɟɤɬɢɜ-
ɧɿɫɬɶ ɬɚɤɨʀ ɞɢɧɚɦɿɤɢ. 

Ɉɞɧɨɮɚɤɬɨɪɧɢɣ ɞɢɫɩɟɪɫɿɣɧɢɣ ɚɧɚɥɿɡ 
əɤ ɜɿɞɨɦɨ, ɩɿɞ ɞɢɫɩɟɪɫɿɣɧɢɦ ɚɧɚɥɿɡɨɦ ɪɨɡɭɦɿɸɬɶ 

ɫɬɚɬɢɫɬɢɱɧɢɣ ɦɟɬɨɞ ɚɧɚɥɿɡɭ ɪɟɡɭɥɶɬɚɬɿɜ ɫɩɨɫɬɟɪɟɠɟɧɶ, 
ɹɤɿ ɡɚɥɟɠɚɬɶ ɜɿɞ ɪɿɡɧɢɯ, ɨɞɧɨɱɚɫɧɨ ɞɿɸɱɢɯ ɮɚɤɬɨɪɿɜ, 
ɜɢɛɿɪ ɧɚɣɛɿɥɶɲ ɜɚɠɥɢɜɢɯ ɿɡ ɧɢɯ ɬɚ ɨɰɿɧɤɚ ʀɯɧɶɨɝɨ ɜɩɥɢ-
ɜɭ. ȼ ɨɫɧɨɜɿ ɨɞɧɨɮɚɤɬɨɪɧɨɝɨ ɞɢɫɩɟɪɫɿɣɧɨɝɨ ɚɧɚɥɿɡɭ ɥɟ-
ɠɢɬɶ ɬɟɨɪɟɬɢɱɧɨ-ɣɦɨɜɿɪɧɿɫɧɚ ɫɯɟɦɚ: 

= + α + ε = = = + + +…1 2, 1, , 1, , ,ij i ij i mx a j n i m n n n n  

ɞɟ ijx  – ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɜɟɥɢɱɢɧɢ, ɹɤɭ ɞɨɫɥɿɞɠɭɸɬɶ; in  

– ɱɢɫɥɨ ɫɩɨɫɬɟɪɟɠɟɧɶ ɩɪɢ i-ɦɭ ɡɧɚɱɟɧɧɿ ɮɚɤɬɨɪɭ; a  – 

ɡɚɝɚɥɶɧɟ ɫɟɪɟɞɧɽ; αi  – ɟɮɟɤɬ ɮɚɤɬɨɪɭ; εij
– ɩɨɯɢɛɤɚ 

ɫɩɨɫɬɟɪɟɠɟɧɶ, ɧɟɡɚɥɟɠɧɿ ɜɢɩɚɞɤɨɜɿ ɜɟɥɢɱɢɧɢ, ɳɨ ɦɚ-

ɸɬɶ ɧɨɪɦɚɥɶɧɢɣ ɪɨɡɩɨɞɿɥ ( )σ20, ,N  ɬɨɛɬɨ 

ε = ε = σ20, .ij ijM D  

ɍ ɧɚɲɨɦɭ ɩɪɢɤɥɚɞɿ, ɤɿɥɶɤɿɫɬɶ ɪɿɡɧɢɯ ɩɟɪɿɨɞɿɜ = 3m , 

ɡɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɪɟɫɩɨɧɞɟɧɬɿɜ 

= + + = + + =1 2 3 400 500 500 1400n n n n .  

ɉɨɬɪɿɛɧɨ ɩɟɪɟɜɿɪɢɬɢ ɝɿɩɨɬɟɡɭ: α = =
0

: 0, 1,
i

H i m . 

əɤɳɨ ɬɚɤɚ ɝɿɩɨɬɟɡɚ ɛɭɞɟ ɩɪɢɣɧɹɬɚ, ɬɨ ɰɟ ɨɡɧɚɱɚɬɢ-
ɦɟ, ɳɨ ɭ ɜɫɿ ɩɟɪɿɨɞɢ ɱɚɫɭ ɪɟɤɥɚɦɧɚ ɤɚɦɩɚɧɿɹ ɧɟ ɦɚɥɚ 
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ɠɨɞɧɨɝɨ ɜɩɥɢɜɭ ɧɚ ɥɨɹɥɶɧɿɫɬɶ ɫɩɨɠɢɜɚɱɿɜ. əɤɳɨ ɠ ɝɿɩɨ-
ɬɟɡɚ ɜɿɞɯɢɥɹɽɬɶɫɹ, ɬɨ ɦɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ɪɟɤɥɚɦ-
ɧɚ ɤɚɦɩɚɧɿɹ ɦɚɥɚ ɩɟɜɧɢɣ ɜɩɥɢɜ ɧɚ ɭɩɨɞɨɛɚɧɧɹ ɫɩɨɠɢ-
ɜɚɱɿɜ. ɉɪɨɬɟ ɜɢɡɧɚɱɢɬɢ ɪɨɡɦɿɪ ɰɶɨɝɨ ɜɩɥɢɜɭ ɡɚ ɞɨɩɨɦɨ-
ɝɨɸ ɬɚɤɨʀ ɝɿɩɨɬɟɡɢ ɧɟ ɜɞɚɫɬɶɫɹ. 

ɇɟɯɚɣ 
= =

= ∑∑
1 1

1 inm

ij
i j

x x
n

 – ɡɚɝɚɥɶɧɟ ɫɟɪɟɞɧɽ, 

=

= ∑
1

1 in

i ij

ji

x x
n

 – ɝɪɭɩɨɜɟ ɫɟɪɟɞɧɽ, ( )
= =

= −∑∑
2

1 1

inm

ij

i j

Q x x  – 

ɫɭɦɚ ɤɜɚɞɪɚɬɿɜ ɜɿɞɯɢɥɟɧɶ ɫɩɨɫɬɟɪɟɠɟɧɶ ɜɿɞ ɡɚɝɚɥɶɧɨɝɨ 

ɫɟɪɟɞɧɶɨɝɨ, = +1 2,Q Q Q  ɞɟ ( )
=

= −∑
2

1
1

in

i i

i

Q n x x  – ɫɭɦɚ 

ɤɜɚɞɪɚɬɿɜ ɜɿɞɯɢɥɟɧɶ ɦɿɠ ɝɪɭɩɚɦɢ, ( )
= =

= −∑∑
2

2

1 1

inm

ij i

i j

Q x x  – 

ɫɭɦɚ ɤɜɚɞɪɚɬɿɜ ɜɿɞɯɢɥɟɧɶ ɜɫɟɪɟɞɢɧɿ ɝɪɭɩɢ, 

= = =
− − −

2 2 21 2
1 2, ,

1 1

Q Q Q
S S S

m n m n
 – ɧɟɡɦɿɳɟɧɚ ɨɰɿɧɤɚ 

σ2.  Ⱦɥɹ ɧɚɲɨɝɨ ɩɪɢɤɥɚɞɭ ɨɬɪɢɦɚɽɦɨ: 

 

( ) ( ) ( )
= =

= = − ⋅ + − ⋅ + − ⋅ + + ⋅ = −∑∑
1 1

1 1
( 3 136 2 104 1 74 ... 3 11) 0.714

1400

inm

ij
i j

x x
n

; 

( ) ( ) ( )( )= − ⋅ + − ⋅ + − ⋅ + ⋅ + ⋅ + ⋅ + ⋅ = −1

1
3 136 2 104 1 74 0 50 1 21 2 11 3 4 1.588

400
x ; 

( ) ( ) ( )( )= − ⋅ + − ⋅ + − ⋅ + ⋅ + ⋅ + ⋅ + ⋅ = −2

1
3 34 2 66 1 103 0 121 1 116 2 41 3 19 0.164

500
x ; 

( ) ( ) ( )( )= − ⋅ + − ⋅ + − ⋅ + ⋅ + ⋅ + ⋅ + ⋅ = −3

1
3 63 2 82 1 105 0 136 1 64 2 39 3 11 0.566

500
x ; 

( ) ( ) ( )( ) ( ) ( )( ) ( ) ( )( ) ( )( )
= =

= − = ⋅ − − − + ⋅ − − − + ⋅ − − − + + ⋅ − − =∑∑
2 2 2 2 2

1 1

136 3 0.714 104 2 0.714 74 1 0.714 ... 11 3 0.714 3543.71
inm

ij

i j

Q x x

( ) ( ) ( )( ) ( ) ( )( ) ( ) ( )( )
=

= − = ⋅ − − − + ⋅ − − − + ⋅ − − − =∑
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ɉɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɫɬɚɬɢɫɬɢɤɢ ɤɪɢɬɟɪɿɸ ɩɿɞɪɚɯɨɜɭ-

ɽɬɶɫɹ ɹɤ ɜɿɞɧɨɲɟɧɧɹ: =
2

1

2

2

.
S

F
S

 ɍ ɧɚɲɨɦɭ ɩɪɢɤɥɚɞɿ 

= = =
2

1

2

2

233.7
106.2.

2.2

S
F

S
 Ⱦɥɹ ɩɟɪɟɜɿɪɤɢ ɝɿɩɨɬɟɡɢ 0H  ɧɟ-

ɨɛɯɿɞɧɨ ɩɨɪɿɜɧɹɬɢ ɰɟ ɱɢɫɥɨ ɡ ɬɟɨɪɟɬɢɱɧɢɦ ɡɧɚɱɟɧɧɹɦ 

teorF  ɫɬɚɬɢɫɬɢɤɢ Ɏɿɲɟɪɚ-ɋɧɟɞɟɤɨɪɚ ɡ − = − =1 3 1 2m  

ɬɚ − = − =1400 3 1397n m  ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɢ. əɤɳɨ 

≥ teorF F  ɬɨ ɝɿɩɨɬɟɡɚ 0H  ɜɿɞɯɢɥɹɽɬɶɫɹ, ɭ ɩɪɨɬɢɥɟɠɧɨɦɭ 
ɜɢɩɚɞɤɭ – ɩɪɢɣɦɚɽɬɶɫɹ.  

Ⱦɥɹ ɪɿɜɧɹ ɧɚɞɿɣɧɨɫɬɿ 0,95 ɜɿɞɩɨɜɿɞɧɟ ɡɧɚɱɟɧɧɹ ɫɬɚ-

ɬɢɫɬɢɤɢ ɞɨɪɿɜɧɸɽ = 3.002teorF . Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɢ ɦɚɽɦɨ 

ɜɿɞɯɢɥɢɬɢ ɝɿɩɨɬɟɡɭ 0H , ɳɨ ɽ ɫɜɿɞɨɰɬɜɨɦ ɧɚɹɜɧɨɫɬɿ ɫɬɚ-

ɬɢɫɬɢɱɧɨ ɡɧɚɱɭɳɨɝɨ ɪɟɤɥɚɦɧɨɝɨ ɟɮɟɤɬɭ, ɞɨɫɹɝɧɭɬɨɝɨ 
ɜɧɚɫɥɿɞɨɤ ɩɪɨɜɟɞɟɧɧɹ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ. Ɍɨɛɬɨ ɜ ɪɟ-
ɡɭɥɶɬɚɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɨɞɧɨɮɚɤɬɨɪɧɨɝɨ ɞɢɫɩɟɪɫɿɣɧɨɝɨ 
ɚɧɚɥɿɡɭ ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ ɩɪɨ ɬɟ, ɳɨ ɪɟɤɥɚɦɧɚ 
ɤɚɦɩɚɧɿɹ ɦɚɥɚ ɩɟɜɧɢɣ ɜɩɥɢɜ ɧɚ ɥɨɹɥɶɧɿɫɬɶ ɫɩɨɠɢɜɚɱɿɜ. 
ɉɪɨɬɟ ɝɨɜɨɪɢɬɢ ɩɪɨ ɪɨɡɦɿɪ ɰɶɨɝɨ ɜɩɥɢɜɭ ɧɟ ɜɢɹɜɥɹɽɬɶ-
ɫɹ ɦɨɠɥɢɜɢɦ, ɚɞɠɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɨɞɧɨɮɚɤɬɨɪɧɨɝɨ ɚɧɚ-
ɥɿɡɭ ɦɨɠɟ ɥɢɲɟ ɩɿɞɬɜɟɪɞɢɬɢ ɱɢ ɫɩɪɨɫɬɭɜɚɬɢ ɧɚɹɜɧɿɫɬɶ 
ɟɮɟɤɬɭ ɜɿɞ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ. 

Ƚɿɩɨɬɟɡɚ ɩɪɨ ɪɿɜɧɿɫɬɶ ɦɚɬɟɦɚɬɢɱɧɢɯ ɫɩɨɞɿɜɚɧɶ 

əɤ ɛɭɥɨ ɡɚɡɧɚɱɟɧɨ ɧɚ ɩɨɱɚɬɤɭ ɪɨɛɨɬɢ, ɪɟɤɥɚɦɧɭ ɤɚ-
ɦɩɚɧɿɸ ɦɨɠɧɚ ɜɜɚɠɚɬɢ ɟɮɟɤɬɢɜɧɨɸ ɜ ɪɚɡɿ ɞɨɫɹɝɧɟɧɧɹ 
ɩɨɫɬɚɜɥɟɧɨʀ ɧɚ ʀʀ ɩɨɱɚɬɤɭ ɦɟɬɢ. ɉɪɨɬɟ ɭ ɜɢɩɚɞɤɭ ɪɨɡɪɚ-

ɯɭɧɤɭ ɥɨɹɥɶɧɨɫɬɿ ɪɟɤɥɚɦɧɢɣ ɟɮɟɤɬ ɛɭɞɟ ɡɧɚɯɨɞɢɬɢ ɫɜɿɣ 
ɜɢɪɚɡ ɭ ɞɨɫɹɝɧɟɧɧɿ ɫɬɚɬɢɫɬɢɱɧɨ ɡɧɚɱɭɳɢɯ ɡɦɿɧ ɭ ɫɬɭɩɟɧɿ 
ɥɨɹɥɶɧɨɫɬɿ ɫɩɨɠɢɜɚɱɿɜ ɞɨ ɛɪɟɧɞɭ ɩɿɞ ɱɚɫ ɩɪɨɜɟɞɟɧɧɹ 
ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ. Ɂ ɦɚɬɟɦɚɬɢɱɧɨʀ ɬɨɱɤɢ ɡɨɪɭ ɰɟ ɨɡɧɚ-
ɱɚɽ ɩɟɪɟɜɿɪɤɭ ɝɿɩɨɬɟɡɢ ɩɪɨ ɪɿɜɧɿɫɬɶ ɫɟɪɟɞɧɿɯ ɦɚɬɟɦɚɬɢɱ-
ɧɢɯ ɫɩɨɞɿɜɚɧɶ ɝɟɧɟɪɚɥɶɧɢɯ ɫɭɤɭɩɧɨɫɬɟɣ, ɡ ɹɤɢɯ ɨɬɪɢɦɚ-
ɧɨ ɜɢɛɿɪɤɢ, ɞɨ, ɩɿɞ ɱɚɫ ɬɚ ɩɿɫɥɹ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ. ɉɪɢ 
ɰɶɨɦɭ ɹɤɳɨ ɜɢɛɿɪɤɨɜɿ ɫɟɪɟɞɧɿ, ɳɨ ɞɚɸɬɶ ɨɰɿɧɤɭ ɦɚɬɟɦɚ-
ɬɢɱɧɨɝɨ ɫɩɨɞɿɜɚɧɧɹ, ɭ ɪɿɡɧɿ ɩɟɪɿɨɞɢ ɱɚɫɭ ɛɭɞɭɬɶ ɫɬɚɬɢɫ-
ɬɢɱɧɨ (ɧɟ ɩɥɭɬɚɬɢ ɡ ɧɨɦɿɧɚɥɶɧɨ) ɜɿɞɪɿɡɧɹɬɢɫɶ, ɰɟ ɛɭɞɟ 
ɫɜɿɞɨɰɬɜɨɦ ɧɚɹɜɧɨɫɬɿ ɩɟɜɧɨɝɨ ɪɟɤɥɚɦɧɨɝɨ ɟɮɟɤɬɭ. 

Ɂɚɝɚɥɶɧɨɜɿɞɨɦɨ [5], ɳɨ ɞɥɹ ɩɟɪɟɜɿɪɤɢ ɝɿɩɨɬɟɡɢ ɩɪɨ 
ɪɿɜɧɿɫɬɶ ɦɚɬɟɦɚɬɢɱɧɢɯ ɫɩɨɞɿɜɚɧɶ ɜɢɛɿɪɨɤ ɧɟɨɛɯɿɞɧɨ ɨɛ-
ɪɚɯɭɜɚɬɢ ɩɪɚɤɬɢɱɧɟ ɬɚ ɬɟɨɪɟɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɫɬɚɬɢɫɬɢɤɢ 
ɋɬɶɸɞɟɧɬɚ. ɉɟɪɲɟ ɨɛɪɚɯɨɜɭɽɬɶɫɹ ɡɚ ɮɨɪɦɭɥɨɸ:  

( ) ( )
−

=
− σ + − σ⎛ ⎞
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1 2

2 2

1 1 2 2

1 2 1 2

1 11 1

2
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Ɍɟɨɪɟɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɛɟɪɟɬɶɫɹ ɡ ɬɚɛɥɢɰɿ ɪɨɡɩɨɞɿɥɭ 
ɋɬɶɸɞɟɧɬɚ ɡ + −1 2 2n n  ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɢ ɬɚ ɪɿɜɧɟɦ 

ɧɚɞɿɣɧɨɫɬɿ − α1 , ɞɟ α  – ɦɚɤɫɢɦɚɥɶɧɨ ɦɨɠɥɢɜɚ ɩɨɯɢɛɤɚ 

ɜɿɞɯɢɥɟɧɧɹ ɜɿɪɧɨʀ ɝɿɩɨɬɟɡɢ. ɇɚɩɪɢɤɥɚɞ, ɞɥɹ ɩɟɪɟɜɿɪɤɢ 
ɝɿɩɨɬɟɡɢ ɩɪɨ ɧɟɡɦɿɧɧɿɫɬɶ ɦɚɬɟɦɚɬɢɱɧɢɯ ɫɩɨɞɿɜɚɧɶ ɞɨ ɬɚ 
ɩɿɞ ɱɚɫ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ ɫɥɿɞ ɨɛɪɚɯɭɜɚɬɢ ɫɬɚɬɢɫɬɢɤɭ: 
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Ɍɟɨɪɟɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɫɥɿɞ ɜɡɹɬɢ ɡ ɬɚɛɥɢɰɿ ɪɨɡɩɨɞɿɥɭ 
ɋɬɶɸɞɟɧɬɚ ɡ + − = + − =1 2 2 400 500 2 898n n  ɫɬɟɩɟɧɹɦɢ 

ɫɜɨɛɨɞɢ. ɉɪɨɬɟ ɹɤɳɨ ɤɿɥɶɤɿɫɬɶ + −1 2 2n n  ɩɟɪɟɜɢɳɭɽ 100, 

ɬɨ ɦɨɠɧɚ ɛɪɚɬɢ ɝɪɚɧɢɱɧɟ ɧɚɛɥɢɠɟɧɟ ɡɧɚɱɟɧɧɹ. ɇɚɩɪɢ-
ɤɥɚɞ, ɞɥɹ ɪɿɜɧɹ ɧɚɞɿɣɧɨɫɬɿ 95% ɜɨɧɨ ɫɬɚɧɨɜɢɬɶ 1.96. əɤ-
ɳɨ ɩɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɦɟɧɲɟ ɬɟɨɪɟɬɢɱɧɨɝɨ <pr teort t , ɬɨ 

ɝɿɩɨɬɟɡɚ ɩɪɢɣɦɚɽɬɶɫɹ, ɜ ɩɪɨɬɢɥɟɠɧɨɦɭ ɜɢɩɚɞɤɭ – ɜɿɞɯɢ-
ɥɹɽɬɶɫɹ. Ɍɨɱɧɿ ɡɧɚɱɟɧɧɹ ɞɥɹ ɜɫɿɯ ɜɚɪɿɚɧɬɿɜ ɩɟɪɟɜɿɪɤɢ ɝɿɩɨ-
ɬɟɡɢ ɩɪɢ ɪɿɜɧɿ ɡɧɚɱɭɳɨɫɬɿ 95% ɧɚɜɟɞɟɧɨ ɭ ɬɚɛɥ. 3.  

 
Ɍɚɛɥɢɰɹ  3 .  Ɋɟɡɭɥɶɬɚɬɢ ɩɟɪɟɜɿɪɤɢ ɫɬɚɬɢɫɬɢɱɧɢɯ ɝɿɩɨɬɟɡ 

ɩɪɨ ɪɿɜɧɿɫɬɶ ɜɢɛɿɪɤɨɜɢɯ ɫɟɪɟɞɧɿɯ 

 

ɋɬɚɬɢɫɬɢɤɚ  

ɋɬɶɸɞɟɧɬɚ 

ɉɪɚɤɬɢɱɧɟ  

ɡɧɚɱɟɧɧɹ 

Ɍɟɨɪɟɬɢɱɧɟ
 ɡɧɚɱɟɧɧɹ 

t(1;2) 15,04 1,96 

t(2;3) 4,26 1,96 

t(1;3) 10,77 1,96 

 
ȼ ɭɫɿɯ ɬɪɶɨɯ ɜɢɩɚɞɤɚɯ ɩɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɫɬɚɬɢɫɬɢ-

ɤɢ ɋɬɶɸɞɟɧɬɚ ɛɿɥɶɲɟ ɡɚ ɬɟɨɪɟɬɢɱɧɟ, ɳɨ ɨɡɧɚɱɚɽ ɜɿɞɯɢ-
ɥɟɧɧɹ ɝɿɩɨɬɟɡɢ ɩɪɨ ɪɿɜɧɿɫɬɶ ɫɟɪɟɞɧɿɯ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɨ-
ɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ ɩɪɨ ɬɟ, ɳɨ ɨɬɪɢɦɚɧɿ ɪɨɡɛɿɠɧɨɫɬɿ ɭ 
ɡɧɚɱɟɧɧɹɯ ɥɨɹɥɶɧɨɫɬɿ ɫɩɨɠɢɜɚɱɿɜ ɧɟ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢ-
ɤɥɢɤɚɧɿ ɜɢɩɚɞɤɨɜɢɦɢ ɩɪɢɱɢɧɚɦɢ, ɧɟ ɩɨɜ'ɹɡɚɧɢɦɢ ɡ ɞɿɽɸ 
ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ. ȱɧɲɢɦɢ ɫɥɨɜɚɦɢ, ɧɚ ɡɦɿɧɭ ɥɨɹɥɶɧɨ-
ɫɬɿ ɫɩɨɠɢɜɚɱɿɜ ɜɩɥɢɧɭɥɨ ɫɩɨɱɚɬɤɭ ɜɩɪɨɜɚɞɠɟɧɧɹ ɪɟɤ-
ɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ, ɚ ɩɨɬɿɦ ʀʀ ɜɿɞɫɭɬɧɿɫɬɶ. ɉɟɪɟɯɿɞ ɜɿɞ ɩɟɪ-
ɲɨɝɨ ɞɨ ɬɪɟɬɶɨɝɨ ɩɟɪɿɨɞɿɜ ɬɚɤɨɠ ɩɪɢɡɜɿɜ ɞɨ ɡɦɿɧɢ ɫɟɪɟ-
ɞɧɿɯ, ɬɨɛɬɨ ɪɟɤɥɚɦɧɚ ɤɚɦɩɚɧɿɹ ɛɭɥɚ ɬɚɤɨɸ, ɳɨ ɪɟɚɥɶɧɨ 
ɧɚ ɞɨɜɝɨɦɭ ɱɚɫɨɜɨɦɭ ɝɨɪɢɡɨɧɬɿ ɡɦɿɧɢɥɚ ɥɨɹɥɶɧɿɫɬɶ ɫɩɨ-
ɠɢɜɚɱɿɜ ɞɨ ɛɪɟɧɞɭ. 

Ƚɿɩɨɬɟɡɚ ɩɪɨ ɪɿɜɧɿɫɬɶ ɞɢɫɩɟɪɫɿɣ 

ɍ ɛɚɝɚɬɶɨɯ ɜɢɩɚɞɤɚɯ ɞɥɹ ɨɛɪɨɛɤɢ ɪɟɡɭɥɶɬɚɬɿɜ ɜɢɤɨ-
ɪɢɫɬɚɧɧɹ ɫɟɦɚɧɬɢɱɧɨɝɨ ɞɢɮɟɪɟɧɰɿɚɥɭ ɞɨɰɿɥɶɧɨ ɩɪɨɜɨ-
ɞɢɬɢ ɚɧɚɥɿɡ ɫɬɪɭɤɬɭɪɢ ɡɦɿɧ. ɑɚɫɬɨ ɜ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿ-
ɞɠɟɧɧɹ ɜɢɹɜɥɹɽɬɶɫɹ, ɳɨ ɫɩɨɠɢɜɚɱɿ ɡɧɚɱɧɨ ɪɿɡɧɹɬɶɫɹ ɭ 
ɫɩɪɢɣɧɹɬɬɿ ɧɨɜɨɝɨ ɛɪɟɧɞɭ, ɧɚɩɪɢɤɥɚɞ, 50% ɫɩɨɠɢɜɚɱɿɜ 
ɩɨɜɧɿɫɬɸ ɡɚɞɨɜɨɥɟɧɿ ɣɨɝɨ ɫɩɨɠɢɜɱɢɦɢ ɹɤɨɫɬɹɦɢ, ɚ ɿɧɲɿ 
50% – ɫɬɚɜɥɹɬɶɫɹ ɞɨ ɛɪɟɧɞɭ ɞɭɠɟ ɧɟɝɚɬɢɜɧɨ. ȼ ɬɚɤɨɦɭ 
ɜɢɩɚɞɤɭ ɭɫɟɪɟɞɧɟɧɢɣ ɪɿɜɟɧɶ ɥɨɹɥɶɧɨɫɬɿ ɛɭɞɟ ɛɥɢɡɶɤɢɦ 
ɞɨ 0, ɳɨ ɜɿɞɩɨɜɿɞɚɽ ɧɟɣɬɪɚɥɶɧɨɦɭ ɜɿɞɧɨɲɟɧɧɸ ɞɨ ɛɪɟ-
ɧɞɭ. Ɉɱɟɜɢɞɧɨ, ɳɨ ɬɚɤɢɣ ɜɢɫɧɨɜɨɤ ɚɛɫɨɥɸɬɧɨ ɧɟ ɜɿɞɩɨ-
ɜɿɞɚɽ ɪɟɚɥɶɧɨɫɬɿ, ɬɨɦɭ ɭɫɩɿɲɧɟ ɩɨɡɢɰɿɨɧɭɜɚɧɧɹ ɛɪɟɧɞɭ 
ɨɛɨɜ'ɹɡɤɨɜɨ ɩɟɪɟɞɛɚɱɚɽ ɫɟɝɦɟɧɬɭɜɚɧɧɹ ɪɢɧɤɭ ɡɚ ɤɪɢɬɟ-
ɪɿɽɦ ɜɿɞɧɨɲɟɧɧɹ ɫɩɨɠɢɜɚɱɿɜ ɞɨ ɧɶɨɝɨ. Ⱦɨɫɥɿɞɢɦɨ ɰɟ 
ɩɢɬɚɧɧɹ ɡ ɧɚɲɢɦ ɞɨɫɥɿɞɠɟɧɧɹɦ. 

əɤɳɨ ɮɨɪɦɚɥɿɡɭɜɚɬɢ ɩɢɬɚɧɧɹ, ɬɨ ɩɪɨɛɥɟɦɚ ɫɬɪɭɤɬɭ-
ɪɭɜɚɧɧɹ ɫɦɚɤɿɜ ɫɩɨɠɢɜɚɱɿɜ ɽ ɟɤɜɿɜɚɥɟɧɬɧɨɸ ɩɢɬɚɧɧɸ 
ɪɿɜɧɨɫɬɿ ɞɢɫɩɟɪɫɿɣ ɨɰɿɧɤɢ ɥɨɹɥɶɧɨɫɬɿ ɫɩɨɠɢɜɚɱɿɜ ɭ ɪɿɡɧɿ 
ɩɟɪɿɨɞɢ ɱɚɫɭ. əɤɳɨ ɞɢɫɩɟɪɫɿʀ ɜɢɹɜɥɹɬɶɫɹ ɪɿɜɧɢɦɢ, ɬɨ ɰɟ 
ɛɭɞɟ ɨɡɧɚɱɚɬɢ, ɳɨ ɪɟɤɥɚɦɧɚ ɤɚɦɩɚɧɿɹ ɧɟ ɡɞɿɣɫɧɢɥɚ ɪɟ-
ɫɟɝɦɟɧɬɭɜɚɧɧɹ ɫɩɨɠɢɜɚɱɿɜ. əɤɳɨ ɠ ɞɢɫɩɟɪɫɿʀ ɛɭɞɭɬɶ 
ɜɿɞɦɿɧɧɢɦɢ, ɬɨ ɜɿɞɛɭɥɨɫɹ ɪɨɡɲɚɪɭɜɚɧɧɹ ɫɩɨɠɢɜɱɢɯ ɭɩɨ-
ɞɨɛɚɧɶ ɜɧɚɫɥɿɞɨɤ ɪɟɤɥɚɦɧɢɯ ɞɿɣ. 

Ⱦɥɹ ɩɟɪɟɜɿɪɤɢ ɬɚɤɨʀ ɝɿɩɨɬɟɡɢ ɞɨɰɿɥɶɧɨ ɫɤɨɪɢɫɬɚɬɢɫɶ 
ɚɧɚɥɨɝɿɱɧɢɦ ɩɨɩɟɪɟɞɧɶɨɦɭ ɜɢɩɚɞɤɭ ɚɥɝɨɪɢɬɦɨɦ ɡɚ 
ɽɞɢɧɢɦ ɜɢɤɥɸɱɟɧɧɹɦ: ɡɚɦɿɫɬɶ ɫɬɚɬɢɫɬɢɤɢ ɋɬɶɸɞɟɧɬɚ 
ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ ɫɬɚɬɢɫɬɢɤɚ Ɏɿɲɟɪɚ [5]. Ɍɚɤɢɦ ɱɢɧɨɦ 

ɫɥɿɞ ɪɨɡɪɚɯɭɜɚɬɢ ɩɪɚɤɬɢɱɧɟ ɡɧɚɱɟɧɧɹ: 
σ

=
σ

2

1

2

2

prF . 

əɤɳɨ ɨɬɪɢɦɚɧɟ ɡɧɚɱɟɧɧɹ ɦɟɧɲɟ ɡɚ ɨɞɢɧɢɰɸ, ɬɨ ɜɢ-
ɛɿɪɤɢ ɦɿɧɹɸɬɶ ɦɿɫɰɹɦɢ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɨɫɬɚɬɨɱɧɟ ɡɧɚɱɟɧ-
ɧɹ ɨɬɪɢɦɚɧɨʀ ɫɬɚɬɢɫɬɢɤɢ ɦɚɽ ɛɭɬɢ ɛɿɥɶɲɢɦ ɡɚ 1. Ɉɬɪɢ-
ɦɚɧɢɣ ɪɟɡɭɥɶɬɚɬ ɩɨɪɿɜɧɸɸɬɶ ɡ ɬɟɨɪɟɬɢɱɧɢɦ, ɹɤɟ ɡɧɚɯɨ-
ɞɹɬɶ ɡɚ ɬɚɛɥɢɰɟɸ ɪɨɡɩɨɞɿɥɭ Ɏɿɲɟɪɚ-ɋɧɟɞɟɤɨɪɚ ɡ ɤɿɥɶɤɿ-

ɫɬɸ ɫɬɟɩɟɧɿɜ ɫɜɨɛɨɞɢ −1 1n  ɬɚ −2 1n . Ɉɱɟɜɢɞɧɨ, ɳɨ 

ɹɤɳɨ ɩɪɢ ɩɿɞɪɚɯɭɧɤɭ ɩɪɚɤɬɢɱɧɨɝɨ ɡɧɚɱɟɧɧɹ ɜɢɛɿɪɤɢ ɦɿ-
ɧɹɥɢɫɹ ɦɿɫɰɹɦɢ, ɬɨ ɚɧɚɥɨɝɿɱɧɭ ɡɦɿɧɭ ɫɥɿɞ ɡɞɿɣɫɧɢɬɢ ɿ ɞɥɹ 
ɫɬɟɩɟɧɿɜ ɫɜɨɛɨɞɢ ɞɥɹ ɩɨɲɭɤɭ ɬɟɨɪɟɬɢɱɧɨɝɨ ɡɧɚɱɟɧɧɹ. 

ɍ ɧɚɲɨɦɭ ɩɪɢɤɥɚɞɿ: ( ) = <
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prF , ɬɨɦɭ ɡɦɿɧɢ-

ɜɲɢ ɜɢɛɿɪɤɢ ɦɿɫɰɹɦɢ, ɨɬɪɢɦɭɽɦɨ ( ) = =
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Ɍɟɨɪɟɬɢɱɧɟ ɡɧɚɱɟɧɧɹ ɡ ɬɚɛɥɢɰɿ Ɏɿɲɟɪɚ-ɋɧɟɞɟɤɨɪɚ ɡ 
500-1=499 ɬɚ 400-1=399 ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɢ ɬɚ ɪɿɜɧɟɦ 
ɡɧɚɱɭɳɨɫɬɿ 95% ɞɨɪɿɜɧɸɽ 1,17. Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɢ ɦɨɠɟɦɨ 
ɜɜɚɠɚɬɢ, ɳɨ ɞɢɫɩɟɪɫɿʀ ɞɜɨɯ ɜɢɛɿɪɨɤ ɫɬɚɬɢɫɬɢɱɧɨ ɪɿɜɧɿ. 

ɉɟɪɟɜɿɪɹɸɱɢ ɝɿɩɨɬɟɡɭ ɩɪɨ ɪɿɜɧɿɫɬɶ ɞɢɫɩɟɪɫɿɣ ɭ ɩɨɩɚ-
ɪɧɿ ɩɟɪɿɨɞɢ ɱɚɫɭ (ɬɚɛɥ. 4), ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ 
ɜ ɭɫɿ ɩɟɪɿɨɞɢ ɩɪɢɣɦɚɽɬɶɫɹ ɝɿɩɨɬɟɡɚ ɩɪɨ ɩɨɫɬɿɣɧɿɫɬɶ ɞɢɫ-
ɩɟɪɫɿʀ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɦɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ɪɟɤɥɚɦɧɚ 
ɤɚɦɩɚɧɿɹ ɫɭɬɬɽɜɨ ɧɟ ɡɦɿɧɢɥɚ ɥɨɹɥɶɧɨɫɬɿ ɫɩɨɠɢɜɚɱɿɜ ɩɨ 
ɜɿɞɧɨɲɟɧɧɸ ɞɨ ɩɨɱɚɬɤɨɜɨɝɨ ɩɟɪɿɨɞɭ ɚɧɿ ɩɿɞ ɱɚɫ ʀʀ ɩɪɨ-
ɜɟɞɟɧɧɹ, ɚɧɿ ɩɿɫɥɹ ɡɚɜɟɪɲɟɧɧɹ. 

 
Ɍɚɛɥɢɰɹ  4 .  Ɋɟɡɭɥɶɬɚɬɢ ɩɟɪɟɜɿɪɤɢ ɫɬɚɬɢɫɬɢɱɧɢɯ ɝɿɩɨɬɟɡ 

ɩɪɨ ɪɿɜɧɿɫɬɶ ɞɢɫɩɟɪɫɿɣ 

 

ɋɬɚɬɢɫɬɢɤɚ Ɏɿɲɟɪɚ ɉɪɚɤɬɢɱɧɟ Ɍɟɨɪɟɬɢɱɧɟ 

F(1;2) 1,14 1,17 

F(2;3) 1,00 1,16 

F(1;3) 1,14 1,17 

 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɨɫɧɨɜɧɢɣ ɜɢɫɧɨɜɨɤ, ɹɤɢɣ ɬɪɟɛɚ ɡɪɨ-

ɛɢɬɢ ɜ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɨɝɨ ɚɧɚɥɿɡɭ, ɩɨɥɹɝɚɽ ɭ ɬɨɦɭ, 
ɳɨ ɪɟɤɥɚɦɧɚ ɤɚɦɩɚɧɿɹ ɛɭɥɚ ɜ ɰɿɥɨɦɭ ɭɫɩɿɲɧɨɸ, ɡɦɿɧɢɜ-
ɲɢ ɥɨɹɥɶɧɿɫɬɶ ɫɩɨɠɢɜɚɱɿɜ ɡ ɫɟɪɟɞɧɶɨɝɨ ɪɿɜɧɹ -1,59 ɞɨ 
ɪɿɜɧɹ -0,57, ɬɨɛɬɨ ɮɚɤɬɢɱɧɨ ɧɚ ɨɞɢɧ ɛɚɥ ɡɚ ɲɤɚɥɨɸ 
Ʌɚɣɤɟɪɬɚ. ɉɪɢ ɰɶɨɦɭ ɫɬɪɭɤɬɭɪɚ ɭɩɨɞɨɛɚɧɶ ɫɩɨɠɢɜɚɱɿɜ 
ɳɨɞɨ ɧɨɜɨɝɨ ɬɨɜɚɪɭ ɫɬɚɬɢɫɬɢɱɧɨ ɧɟ ɡɦɿɧɢɥɚɫɹ, ɯɨɱɚ ɿ 
ɫɩɨɫɬɟɪɿɝɚɥɨɫɶ ɩɟɜɧɟ ɧɚɛɥɢɠɟɧɧɹ ɞɨ ɤɪɢɬɢɱɧɢɯ ɦɟɠ. 

ȼɢɫɧɨɜɤɢ 

ɇɚɜɟɞɟɧɚ ɦɟɬɨɞɨɥɨɝɿɹ ɞɨɡɜɨɥɹɽ ɩɪɨɫɬɨ ɿ ɭɫɩɿɲɧɨ 
ɩɥɚɧɭɜɚɬɢ ɬɚ ɡɞɿɣɫɧɸɜɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ ɡ ɬɨɱɤɢ ɡɨɪɭ ɮɨɪɦɭɜɚɧɧɹ ɥɨɹɥɶɧɨɫɬɿ 
ɫɩɨɠɢɜɚɱɿɜ ɞɨ ɛɪɟɧɞɭ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɲɤɚɥ Ʌɚɣɤɟɪɬɭ ɬɚ 
ɫɟɦɚɧɬɢɱɧɨɝɨ ɞɢɮɟɪɟɧɰɿɚɥɭ ɭ ɤɨɦɛɿɧɚɰɿʀ ɡ ɦɟɬɨɞɚɦɢ 
ɦɚɬɟɦɚɬɢɱɧɨʀ ɫɬɚɬɢɫɬɢɤɢ ɞɚɽ ɡɦɨɝɭ ɜɢɡɧɚɱɢɬɢ ɪɟɤɥɚɦɧɢɣ 
ɟɮɟɤɬ ɬɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɤɢ ɳɨɞɨ ɞɿɽɜɨɫɬɿ ɪɟɤɥɚɦɧɨʀ ɤɚɦ-
ɩɚɧɿʀ ɡɚɝɚɥɨɦ. Ɂɨɤɪɟɦɚ, ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɩɚɪɚɬɭ ɨɞɧɨɮɚɤ-
ɬɨɪɧɨɝɨ ɞɢɫɩɟɪɫɿɣɧɨɝɨ ɚɧɚɥɿɡɭ ɬɚ ɩɟɪɟɜɿɪɤɚ ɝɿɩɨɬɟɡɢ ɩɪɨ 
ɪɿɜɧɿɫɬɶ ɦɚɬɟɦɚɬɢɱɧɢɯ ɫɩɨɞɿɜɚɧɶ ɞɨɡɜɨɥɹɽ ɜɢɡɧɚɱɢɬɢ 
ɧɚɹɜɧɿɫɬɶ ɟɮɟɤɬɭ ɜɿɞ ɩɪɨɜɟɞɟɧɧɹ ɪɟɤɥɚɦɧɨʀ ɤɚɦɩɚɧɿʀ. ȼ 
ɪɚɡɿ ɜɿɞɫɭɬɧɨɫɬɿ ɬɚɤɨɝɨ ɟɮɟɤɬɭ ɧɟɡɦɿɧɧɿɫɬɶ ɥɨɹɥɶɧɨɫɬɿ 
ɫɩɨɠɢɜɚɱɿɜ ɫɥɿɞ ɩɨɜ'ɹɡɭɜɚɬɢ ɫɚɦɟ ɡ ɧɟɟɮɟɤɬɢɜɧɨɸ ɪɟɤ-
ɥɚɦɧɨɸ ɤɚɦɩɚɧɿɽɸ ɬɚ ɩɨɦɢɥɤɚɦɢ ɪɟɤɥɚɦɧɨɝɨ ɩɨɡɢɰɿɨɧɭ-
ɜɚɧɧɹ ɛɪɟɧɞɭ. Ɂ ɿɧɲɨɝɨ ɛɨɤɭ, ɩɟɪɟɜɿɪɤɚ ɝɿɩɨɬɟɡɢ ɩɪɨ ɪɿɜ-
ɧɿɫɬɶ ɞɢɫɩɟɪɫɿɣ ɞɨɡɜɨɥɹɽ ɜɢɡɧɚɱɢɬɢ ɡɦɿɧɭ ɫɬɪɭɤɬɭɪɢ ɥɨɹ-
ɥɶɧɨɫɬɿ ɫɩɨɠɢɜɚɱɿɜ, ɡɨɤɪɟɦɚ ɩɟɪɟɝɪɭɩɭɜɚɧɧɹ ɫɩɨɠɢɜɱɢɯ 
ɫɟɝɦɟɧɬɿɜ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ʀɯɧɿɯ ɭɩɨɞɨɛɚɧɶ. 
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