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ȼɨɥɝɨɞɨɧɫɤɢɣ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɹɞɟɪɧɨɝɨ 

ɭɧɢɜɟɪɫɢɬɟɬɚ «ɆɂɎɂ», ȼɨɥɝɨɞɨɧɫɤ, Ɋɨɫɬɨɜɫɤɚɹ ɨɛɥ., Ɋɨɫɫɢɹ 

 

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɨɧɰɟɩɰɢɹ ɦɨɧɢɬɨɪɢɧɝɚ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ 
ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɟ. Ɉɛɥɚɫɬɶɸ ɜɨɡɦɨɠɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ 
ɦɨɧɢɬɨɪɢɧɝ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ Ⱥɗɋ. ɋɨɜɪɟɦɟɧɧɵɟ ɫɥɨɠɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɬɟɯɧɨɝɟɧɧɵɟ ɫɪɟɞɵ ɨɫɧɚɳɚɸɬɫɹ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɦɨɧɢɬɨɪɢɧɝɚ. ȿɫɬɟɫɬɜɟɧɧɨɣ 
ɮɨɪɦɨɣ ɷɜɨɥɸɰɢɢ ɬɚɤɢɯ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɝɟɧɟɪɚɰɢɹ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɤɨɧɰɟɩɬɨɜ, 
ɤɨɧɫɬɪɭɤɬɢɜɨɜ ɢ ɫɟɥɟɤɰɢɹ ɷɤɡɟɦɩɥɹɪɨɜ ɩɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ.  
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɨɧɢɬɨɪɢɧɝ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ, ɛɟɡɨɩɚɫɧɨɫɬɶ Ⱥɗɋ, ɝɥɚɜɧɵɣ 
ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ, ɰɢɮɪɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɫɢɝɧɚɥɨɜ, ɢɫɤɭɫɫɬɜɟɧɧɚɹ ɧɟɣɪɨɧɧɚɹ ɫɟɬɶ, 
ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɫɬɚɬɢɫɬɢɤɚ, ɮɢɥɶɬɪ Ʉɚɥɦɚɧɚ-Ȼɶɸɫɢ, ɨɛɪɚɛɨɬɤɚ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ, 
ɧɨɪɦɚɬɢɜɧɵɟ ɩɪɟɞɟɥɵ. 

 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 31.01.2020 

ɉɨɫɥɟ ɞɨɪɚɛɨɬɤɢ 05.02.2020 

ɉɪɢɧɹɬɚ ɤ ɩɭɛɥɢɤɚɰɢɢ 14.02.2020 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ (Ɍɋ) Ⱥɗɋ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢ ɨɛɫɥɭɠɢɜɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɩɪɢɧɰɢɩɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɰɟɥɨɫɬɧɨɫɬɢ Д1Ж. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɦɧɨɠɟɫɬɜɨ ɩɚɪɚɦɟɬɪɨɜ, 
ɢɡɦɟɪɹɟɦɵɯ ɞɥɹ ɨɬɞɟɥɶɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ, ɨɛɥɚɞɚɸɬ ɨɩɪɟɞɟɥɺɧɧɨɣ 
ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ ɨɛɳɧɨɫɬɶɸ, ɬ.ɟ. ɨɬɪɚɠɚɸɬ ɫɜɹɡɢ ɜ ɧɟɤɨɬɨɪɨɣ ɫɟɦɚɧɬɢɱɟɫɤɨɣ ɫɟɬɢ. 
Ɍɪɚɞɢɰɢɨɧɧɨ ɨɛɪɚɡ Ɍɋ ɷɬɨ ɬɨɱɤɚ ɜ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɬɪɚɟɤɬɨɪɢɹ ɤɨɬɨɪɨɣ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɟɺ ɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. ȼ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɞɨɦɢɧɢɪɭɸɳɢɦɢ ɞɢɧɚɦɢɤɚɦɢ ɹɜɥɹɸɬɫɹ ɩɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ, ɭɩɪɚɜɥɹɸɳɢɟ 
ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɞɟɮɟɤɬɵ ɷɥɟɦɟɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɂɡɦɟɪɟɧɢɹ ɫ ɩɟɪɢɨɞɨɦ ɨɤɨɥɨ 10 ɫ., 
ɪɟɚɥɢɡɭɟɦɵɟ ɲɬɚɬɧɨɣ ɫɢɫɬɟɦɨɣ ɦɨɧɢɬɨɪɢɧɝɚ Ⱥɗɋ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɢɧɚɦɢɱɟɫɤɨɣ ɨɲɢɛɤɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɨɫɬɨɹɧɢɣ ɢ ɡɚɞɚɺɬ ɨɛɳɢɣ ɦɚɫɲɬɚɛ ɜɪɟɦɟɧɢ.  

Ɉɩɪɟɞɟɥɢɦ ɩɟɪɜɭɸ ɩɪɨɰɟɞɭɪɭ ɦɨɧɢɬɨɪɢɧɝɚ ɤɚɤ ɩɪɟɞɨɛɪɚɛɨɬɤɭ Д2Ж ɧɚ ɩɪɢɦɟɪɟ 
ɨɞɧɨɝɨ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ. ɋɩɟɰɢɮɢɤɚɰɢɹ ɨɩɟɪɚɰɢɣ ɜ ɩɪɨɰɟɞɭɪɟ ɦɨɠɟɬ ɛɵɬɶ ɫɥɟɞɭɸɳɟɣ: 

- ɡɚɝɪɭɡɤɚ ɜ ɛɭɮɟɪ ɮɪɚɝɦɟɧɬɚ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ, ɧɚɩɪɢɦɟɪ, 100 ɱɢɫɟɥ 
(ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɚɤɟɬɚ); ɩɟɪɜɵɣ ɩɚɤɟɬ ɮɨɪɦɢɪɭɟɬɫɹ ɩɪɢɦɟɪɧɨ 17 ɦɢɧ., ɞɚɥɟɟ ɨɧ 
ɨɛɧɨɜɥɹɟɬɫɹ ɜ ɫɤɨɥɶɡɹɳɟɦ ɪɟɠɢɦɟ;  
- ɢɫɤɥɸɱɟɧɢɟ ɥɨɤɚɥɶɧɵɯ ɜɵɛɪɨɫɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɚɤɟɬɚ; 
- ɧɢɡɤɨɱɚɫɬɨɬɧɨɟ ɫɝɥɚɠɢɜɚɧɢɟ ɮɢɥɶɬɪɨɦ Ʉɚɥɦɚɧɚ-Ȼɶɸɫɢ; 
- ɨɰɟɧɤɚ ɩɨɥɨɠɟɧɢɹ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɚɤɟɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɨɪɦɚɬɢɜɧɵɯ ɝɪɚɧɢɰ; 
- ɨɰɟɧɤɚ ɩɪɟɞɫɤɚɡɭɟɦɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ. 
Ɉɩɪɟɞɟɥɢɦ ɜɬɨɪɭɸ ɩɪɨɰɟɞɭɪɭ ɦɨɧɢɬɨɪɢɧɝɚ. Ɉɧɚ ɫɨɞɟɪɠɢɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ 

ɚɧɚɥɢɡɚɬɨɪ ɫɝɥɚɠɟɧɧɵɯ ɤɨɩɢɣ, ɚɧɚɥɢɡɚɬɨɪ ɜɵɛɪɨɫɨɜ ɢ ɲɭɦɨɜ, ɩɪɨɝɧɨɡɧɵɣ 
ɷɤɫɬɪɚɩɨɥɹɬɨɪ. ɉɪɨɰɟɞɭɪɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ; ɜɵɱɢɫɥɟɧɢɹ ɩɪɟɞɫɤɚɡɚɧɧɵɯ ɦɨɦɟɧɬɨɜ ɩɪɟɜɵɲɟɧɢɹ 
ɩɪɟɞɟɥɨɜ ɢ ɨɰɟɧɤɢ ɞɟɝɪɚɞɚɰɢɢ Д3Ж. ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɮɨɪɦɚɥɢɡɦɵ. 



82 ɄɊɂȼɂɇ ɢ ɞɪ. 
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Ɉɞɢɧɨɱɧɵɟ, ɪɟɞɤɢɟ (ɧɚɩɪɢɦɟɪ, < 5 ɢɡ 100), ɥɨɤɚɥɶɧɵɟ ɜɵɛɪɨɫɵ (ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɩɪɟɜɵɲɟɧɢɟ ɧɨɪɦɚɬɢɜɧɵɯ ɩɪɟɞɟɥɨɜ) ɜɵɞɟɥɹɸɬɫɹ ɜ ɨɬɞɟɥɶɧɵɣ ɩɚɤɟɬ ɞɥɹ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɚɧɚɥɢɡɚ ɧɨɪɦɚɬɢɜɧɵɦ ɭɪɨɜɧɟɦ ɡɧɚɱɢɦɨɫɬɢ ɢɥɢ ɩɨ ɩɪɢɧɰɢɩɭ: 
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 ,      (1) 

 

ɝɞɟ Tn ‒ ɤɪɢɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ; x(n) ‒ ɩɨɫɥɟɞɧɢɟ ɱɢɫɥɚ ɜɚɪɢɚɰɢɨɧɧɨɝɨ ɪɹɞɚ;  
       x ‒ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɫɪɟɞɧɟɟ;  
        s – ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ.  

Ɏɢɥɶɬɪ Ʉɚɥɦɚɧɚ-Ȼɶɸɫɢ Д4Ж ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɝɥɚɠɟɧɧɨɣ ɤɨɩɢɢ 
ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɢ ɨɬɞɟɥɟɧɢɹ ɫɬɨɯɚɫɬɢɱɟɫɤɨɣ (ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɣ) ɫɨɫɬɚɜɥɹɸɳɟɣ ɜ 
ɨɬɞɟɥɶɧɵɣ ɩɚɤɟɬ ɞɥɹ ɫɩɟɰɢɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ. ɋɬɟɩɟɧɶ ɫɝɥɚɠɢɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɚɪɚɦɟɬɪɨɦ 
ɚɥɝɨɪɢɬɦɚ ɢ ɩɨɞɫɬɪɚɢɜɚɟɬɫɹ ɩɨɞ ɨɛɴɟɤɬ ɦɨɧɢɬɨɪɢɧɝɚ. Ⱦɥɹ ɨɞɧɨɦɟɪɧɨɝɨ ɜɪɟɦɟɧɧɨɝɨ 
ɪɹɞɚ Z=zk ɫɤɚɥɹɪɧɚɹ ɜɟɪɫɢɹ ɮɢɥɶɬɪɚ ɢɦɟɟɬ ɩɚɪɚɦɟɬɪɵ: 

x0 = z0 ‒ ɩɟɪɜɨɟ ɱɢɫɥɨ ɩɚɤɟɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɡɚ ɩɟɪɜɨɟ ɱɢɫɥɨ ɫɝɥɚɠɟɧɧɨɣ ɤɨɩɢɢ 
ɫɢɝɧɚɥɚ; 
R ‒ ɞɢɫɩɟɪɫɢɹ ɩɚɤɟɬɚ; 
Q ‒ ɞɢɫɩɟɪɫɢɹ ɝɢɩɨɬɟɬɢɱɟɫɤɨɝɨ ɧɨɪɦɚɥɶɧɨɝɨ ɛɟɥɨɝɨ ɲɭɦɚ, ɹɜɥɹɸɳɟɝɨɫɹ 
ɟɫɬɟɫɬɜɟɧɧɵɦ ɮɨɧɨɦ (ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɩɚɪɚɦɟɬɪ ɚɥɝɨɪɢɬɦɚ); 
P0 ‒ ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɫɩɟɪɫɢɢ ɫɭɦɦɚɪɧɨɝɨ ɚɞɞɢɬɢɜɧɨɝɨ ɲɭɦɚ: 
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Ⱥɥɝɨɪɢɬɦ ɮɢɥɶɬɪɚɰɢɢ ɩɨɫɬɪɨɟɧ ɧɚ ɪɟɤɭɪɪɟɧɬɧɨɦ ɩɟɪɟɫɱɺɬɟ ɞɢɫɩɟɪɫɢɢ 
ɚɞɞɢɬɢɜɧɨɝɨ ɲɭɦɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɢɥɟɧɢɹ ɞɥɹ ɜɫɟɯ ɢɡɦɟɪɹɟɦɵɯ ɡɧɚɱɟɧɢɣ 
ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɩɨ ɮɨɪɦɭɥɚɦ: 

Pk+1 = Pk + Q, k = 0,…, 99 ‒ ɜɨɡɨɛɧɨɜɥɹɟɦɨɟ ɡɧɚɱɟɧɢɟ ɞɢɫɩɟɪɫɢɢ ɲɭɦɚ; 
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1  ‒ ɜɨɡɨɛɧɨɜɥɹɟɦɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɢɥɟɧɢɹ ɮɢɥɶɬɪɚ; 

xk+1 = xk+ Kk+1 (zk+1-xk) ‒ ɫɝɥɚɠɟɧɧɵɟ ɡɧɚɱɟɧɢɹ; 
zk + 1 ‒ ɢɡɦɟɪɟɧɧɵɟ ɡɧɚɱɟɧɢɹ;  
X = {xk} ‒ ɫɝɥɚɠɟɧɧɚɹ ɤɨɩɢɹ ɫɢɝɧɚɥɚ (ɨɧɚ ɫɨɯɪɚɧɹɟɬ ɫɜɨɣɫɬɜɚ ɫɥɭɱɚɣɧɨɣ 
ɮɭɧɤɰɢɢ). 
ɋɝɥɚɠɟɧɧɚɹ ɤɨɩɢɹ ɫɢɝɧɚɥɚ ɫɬɚɧɨɜɢɬɫɹ ɨɫɧɨɜɧɵɦ ɨɛɴɟɤɬɨɦ ɦɨɧɢɬɨɪɢɧɝɚ, ɚ 

«ɲɭɦɨɜɚɹ ɤɨɦɩɨɧɟɧɬɚ»  = (Z-X) ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɧɟɣɪɨɫɟɬɟɜɨɣ ɤɥɚɫɫɢɮɢɤɚɬɨɪ.  
Ɉɛɨɫɧɭɟɦ ɩɨɫɬɚɧɨɜɤɭ ɡɚɞɚɱɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ «ɲɭɦɨɜɨɣ ɤɨɦɩɨɧɟɧɬɵ». ɂɫɯɨɞɧɵɣ 

ɜɪɟɦɟɧɧɨɣ ɪɹɞ Z = {zkж ɪɚɡɞɟɥɺɧ ɧɚ ɩɚɤɟɬɵ, ɧɚ ɚɧɚɥɨɝɢɱɧɵɟ ɩɚɤɟɬɵ ɪɚɡɞɟɥɢɦ 
ɫɝɥɚɠɟɧɧɭɸ ɤɨɩɢɸ X(k). Ʉɚɠɞɵɣ ɩɚɤɟɬ ɞɚɧɧɵɯ ɨɛɨɢɯ ɫɢɝɧɚɥɨɜ ɫɨɞɟɪɠɢɬ L 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ, ɪɚɜɧɵɯ ɪɚɡɦɟɪɭ ɫɤɨɥɶɡɹɳɟɝɨ ɨɤɧɚ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɢɝɧɚɥ 
ɲɭɦɨɜɨɣ  ɤɨɦɩɨɧɟɧɬɵ ɬɨɠɟ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ (ɢɥɢ ɫɪɚɡɭ ɜɵɱɢɫɥɢɬɶ) ɧɚ ɩɚɤɟɬɵ. 
ɉɨɥɭɱɚɟɦ ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ M ɜɟɤɬɨɪɨɜ ɞɥɢɧɵ L, ɤɨɬɨɪɵɟ ɫɨɛɢɪɚɟɦ ɜ ɦɚɬɪɢɰɭ 
ɜɯɨɞɧɵɯ ɡɧɚɱɟɧɢɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ дR, Q, P0ж, ɨɩɢɫɚɧɢɟ ɤɨɬɨɪɵɯ 
ɩɪɢɜɨɞɢɥɨɫɶ ɜɵɲɟ, ɭ ɤɚɠɞɨɝɨ ɢɡ ɩɚɤɟɬɨɜ ɢɧɞɢɜɢɞɭɚɥɶɧɵ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɮɭɧɤɰɢɢ ɧɟɢɡɜɟɫɬɧɨɝɨ ɤɥɚɫɫɚ. Ɉɛɴɹɜɢɜ ɢɯ ɜɵɯɨɞɧɵɦɢ ɫɢɝɧɚɥɚɦɢ ɢɫɤɭɫɫɬɜɟɧɧɨɣ 
ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ, ɦɨɠɟɦ ɫɨɫɬɚɜɢɬɶ ɦɚɬɪɢɰɭ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ Д5Ж.  

ɉɨɦɢɦɨ ɭɤɚɡɚɧɧɵɯ ɧɚɛɥɸɞɚɟɦɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɫɬɪɨɤɢ ɷɬɨɣ ɦɚɬɪɢɰɵ 
ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɶ ɢɧɮɨɪɦɚɰɢɟɣ, ɩɨɥɭɱɟɧɧɨɣ ɧɚ ɨɫɧɨɜɟ ɦɨɧɢɬɨɪɢɧɝɚ ɞɟɝɪɚɞɚɰɢɢ, 
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ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɧ ɧɢɠɟ. ɇɚ ɨɫɧɨɜɟ ɦɨɧɢɬɨɪɢɧɝɚ ɜɨɡɦɨɠɧɚ ɨɰɟɧɤɚ 
ɜɟɪɨɹɬɧɨɫɬɢ ɧɚɫɬɭɩɥɟɧɢɹ ɫɨɛɵɬɢɹ «ɜɵɯɨɞ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɜɟɥɢɱɢɧɵ ɢɡ ɞɨɩɭɫɬɢɦɵɯ 
ɩɪɟɞɟɥɨɜ ɫ ɭɤɚɡɚɧɧɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ», ɨɛɨɡɧɚɱɢɦ ɤɚɤ P(A). ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɢɫɬɟɦɵ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɚɠɟɧ ɢɦɟɧɧɨ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɣɪɨɧɧɭɸ ɫɟɬɶ 
ɧɟɨɛɯɨɞɢɦɨ ɨɛɭɱɢɬɶ ɨɰɟɧɢɜɚɬɶ ɢ ɟɝɨ. Ɋɟɚɥɶɧɵɣ ɨɩɵɬ ɦɨɧɢɬɨɪɢɧɝɚ ɧɚ ɥɸɛɨɣ Ⱥɗɋ 
ɩɨɡɜɨɥɢɬ ɪɚɡɞɟɥɢɬɶ ɫɬɪɨɤɢ ɦɚɬɪɢɰɵ дR, Q, P0, P(A)ж ɧɚ ɤɥɚɫɫɵ ɩɨ ɫɬɟɩɟɧɢ ɢɧɞɢɤɚɰɢɢ 
ɨɩɚɫɧɨɫɬɢ ɞɚɧɧɵɯ ɬɟɤɭɳɟɝɨ ɫɨɞɟɪɠɢɦɨɝɨ ɫɤɨɥɶɡɹɳɟɝɨ ɨɤɧɚ. Ɂɚɞɚɱɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɜ 
ɧɟɣɪɨɫɟɬɟɜɨɦ ɚɧɚɥɢɡɟ ɪɟɲɚɟɬɫɹ ɫɟɬɹɦɢ ɬɢɩɚ «ɦɧɨɝɨɫɥɨɣɧɵɣ ɩɟɪɫɟɩɬɪɨɧ». ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ ɤɨɥɢɱɟɫɬɜɨ ɜɯɨɞɨɜ ɫɟɬɢ ɛɭɞɟɬ ɪɚɜɧɵɦ L, ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɨɜ – ɤɨɥɢɱɟɫɬɜɭ 
ɤɥɚɫɫɨɜ, ɚ ɤɨɥɢɱɟɫɬɜɨ ɫɤɪɵɬɵɯ ɫɥɨɺɜ ɢ ɧɟɣɪɨɧɨɜ ɜ ɤɚɠɞɨɦ ɢɡ ɧɢɯ ɨɩɪɟɞɟɥɟɧɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ. Ɇɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɫɪɚɛɚɬɵɜɚɧɢɟ ɜ ɜɵɯɨɞɧɨɦ ɫɥɨɟ ɧɟɣɪɨɧɚ, 
ɧɚɫɬɪɨɟɧɧɨɝɨ ɧɚ ɷɬɚɩɟ ɨɛɭɱɟɧɢɹ ɨɩɪɟɞɟɥɹɬɶ ɧɚɢɛɨɥɟɟ «ɨɩɚɫɧɵɟ» ɩɚɤɟɬɵ, ɜ ɫɥɭɱɚɟ 
ɚɞɟɤɜɚɬɧɨɣ ɦɨɞɟɥɢ ɞɨɥɠɧɨ ɫ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɧɚɞɺɠɧɨɫɬɢ ɭɤɚɡɵɜɚɬɶ ɧɚ ɧɚɪɚɫɬɚɧɢɟ 
ɞɟɝɪɚɞɚɰɢɢ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɫɢɫɬɟɦɟ ɢ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɟ ɨɛ ɨɫɬɚɧɨɜɤɟ ɢ ɪɟɦɨɧɬɟ. 

Ⱦɥɹ ɤɨɦɩɨɧɟɧɬɵ X ɦɨɠɧɨ ɭɤɚɡɚɬɶ ɞɜɚ ɩɪɟɞɟɥɚ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɧɚ ɩɥɨɫɤɨɫɬɢ, 
ɨɛɪɚɡɭɟɦɨɣ ɢɧɞɢɤɚɬɨɪɚɦɢ T = (t1, t2): 
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ɝɞɟ  ɧɧ baX ,  ‒ ɧɨɪɦɚɬɢɜɧɵɣ ɢɧɬɟɪɜɚɥ ɡɧɚɱɟɧɢɣ; 
X ‒ ɫɪɟɞɧɟɟ ɩɨ ɩɚɤɟɬɭ;  
SX ‒ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɩɨ ɩɚɤɟɬɭ;  
U(p) – ɱɢɫɥɨ, ɡɚɞɚɧɧɨɟ ɪɚɜɟɧɫɬɜɨɦ Ɏ(U(p))=(1+p)/2, ɝɞɟ Ɏ(U(p)) – ɮɭɧɤɰɢɹ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɨɠɢɞɚɧɢɟɦ 0 ɢ ɞɢɫɩɟɪɫɢɟɣ 
1. ɇɚɩɪɢɦɟɪ: p = 0,95, U(p) = 1,96. 

ɂɧɞɢɤɚɬɨɪɵ ɨɛɪɚɡɭɸɬ ɟɞɢɧɢɱɧɵɣ ɤɜɚɞɪɚɬ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ, ɜ ɤɨɬɨɪɨɦ 
ɜɵɯɨɞ ɢɡ ɬɨɱɤɢ (0,0) ɧɚ ɝɪɚɧɢɰɵ ɮɢɤɫɢɪɭɟɬɫɹ ɜɩɥɨɬɶ ɞɨ ɩɪɟɤɪɚɳɟɧɢɹ ɢɡɦɟɪɟɧɢɣ.  

ɋɭɳɟɫɬɜɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɹɜɥɹɟɬɫɹ ɩɪɟɞɫɤɚɡɭɟɦɨɫɬɶ ɫɝɥɚɠɟɧɧɨɣ ɤɨɩɢɢ. ȿɺ 
ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ Д6Ж:  
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Ɂɚɞɚɜɲɢɫɶ ɡɧɚɱɟɧɢɟɦ ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɨɝɧɨɡɚ p = S1/S2, ɧɚɩɪɢɦɟɪ,  
p = 0,7 ɩɨɥɭɱɚɟɦ ɜɨɡɦɨɠɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ ɩɪɨɝɧɨɡɚ ɧɚ  ɬɨɱɟɤ ɜɩɟɪɺɞ. ȼɟɥɢɱɢɧɚ  
ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɬɟɩɟɧɶ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɫɬɢ X. Ɋɟɡɤɨɟ ɭɦɟɧɶɲɟɧɢɟ ɷɬɨɝɨ ɢɧɞɢɤɚɬɨɪɚ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɨɬɟɪɟ ɩɪɟɞɫɤɚɡɭɟɦɨɫɬɢ, ɯɚɨɬɢɡɚɰɢɢ ɪɟɠɢɦɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ. 

ɉɟɪɜɚɹ ɩɪɨɰɟɞɭɪɚ ɩɪɟɞɥɨɠɟɧɧɨɣ ɤɨɧɰɟɩɰɢɢ ɦɨɧɢɬɨɪɢɧɝɚ ɫɢɝɧɚɥɨɜ ɞɚɺɬ 
ɞɨɫɬɚɬɨɱɧɨ ɨɫɧɨɜɚɧɢɣ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɍɟɦ, ɧɟ ɦɟɧɟɟ, ɦɵ ɫɨɱɥɢ ɧɟɨɛɯɨɞɢɦɵɦ ɩɪɢɫɨɟɞɢɧɢɬɶ ɤ ɧɟɣ ɜɬɨɪɭɸ ɩɪɨɰɟɞɭɪɭ ‒ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡɚɬɨɪ. 
Ʉɥɚɫɫɢɱɟɫɤɚɹ ɡɚɞɚɱɚ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ – ɨɰɟɧɤɚ ɧɟɢɡɜɟɫɬɧɨɣ 

ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɩɥɨɬɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɧɚɛɥɸɞɟɧɢɹɦ ɡɚ ɩɪɨɰɟɫɫɨɦ 
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[7, 8Ж. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɨɣ (ɜɵɛɨɪɨɱɧɨɣ) ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɜɟɥɢɱɢɧɵ x ɜɵɱɢɫɥɹɟɬɫɹ ɞɨɥɹ ɜɫɟɯ ɧɚɛɥɸɞɟɧɢɣ x1, x2,…,xn, ɤɨɬɨɪɵɟ 
ɨɤɚɡɚɥɢɫɶ ɦɟɧɶɲɟ, ɱɟɦ x. ɗɬɚ ɞɨɥɹ (ɱɚɫɬɨɬɚ) Fn(x) ɩɨ ɬɟɨɪɟɦɟ Ȼɟɪɧɭɥɢ ɫɯɨɞɢɬɫɹ ɩɨ 
ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɢ ɤɚɠɞɨɦ x ɤ F(x). ɉɨɪɹɞɨɤ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ Fn(x) ɢ F(x) ɭɫɬɚɧɚɜɥɢɜɚɟɬ 

ɬɟɨɪɟɦɚ Ɇɭɚɜɪɚ – Ʌɚɩɥɚɫɚ    
n

xFxF n

1
 . Ⱦɥɹ ɜɟɪɨɹɬɧɨɫɬɢ ɥɸɛɨɣ ɫɥɭɱɚɣɧɨɣ 

ɜɟɥɢɱɢɧɵ X ɫɩɪɚɜɟɞɥɢɜɨ P(a ≤ X  b) = F(b) - F(a). ɗɬɨ ɞɚɺɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨ ɜɵɛɨɪɤɟ x1, 

x2,…,xn ɨɰɟɧɢɜɚɬɶ ɞɟɮɟɤɬɧɨɫɬɶ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɜɟɥɢɱɢɧɵ ɡɧɚɱɟɧɢɟɦ dn = 1- Fn(bɧ) + 

Fn(aɧ), ɚ ɞɟɝɪɚɞɚɰɢɸ ɮɭɧɤɰɢɟɣ 0  dn(t) ≤ 1. Ⱦɥɹ ɫɢɫɬɟɦ ɛɟɡ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ dn(t) – 

(ɜɟɪɨɹɬɧɨɫɬɶ ɜɵɯɨɞɚ ɡɚ ɧɨɪɦɚɬɢɜɧɵɟ ɝɪɚɧɢɰɵ) ɥɨɝɢɫɬɢɱɟɫɤɚɹ ɤɪɢɜɚɹ. 
Ɇɨɧɢɬɨɪɢɧɝ ɞɟɝɪɚɞɚɰɢɢ dn(t) ɫɨɫɬɨɢɬ ɜ ɩɨɞɫɱɺɬɟ ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɡɚɜɢɫɢɦɨɣ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɟ Xi ɢɦɟɬɶ ɡɧɚɱɟɧɢɟ ɜɧɟ ɧɨɪɦɚɬɢɜɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɜ ɫɤɨɥɶɡɹɳɟɦ ɨɤɧɟ 
ɫ ɮɢɤɫɢɪɨɜɚɧɧɵɦ ɱɢɫɥɨɦ n ɫɨɛɵɬɢɣ. ȼɟɥɢɱɢɧɚ    nYtndn ,0)(   ɢɦɟɟɬ ɛɢɧɨɦɢɚɥɶɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ. ɋɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ Y ɩɪɢɧɢɦɚɟɬ ɥɸɛɨɟ ɢɡ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ y1, y2, 

…, ym ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ q: 
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M(y) = ndn(t), D(y) = ndn(t)(1- dn(t)).    (9) 
 

Ȼɢɧɨɦɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɢ m ɹɜɥɹɟɬɫɹ ɚɫɢɦɩɬɨɬɢɱɟɫɤɢ ɧɨɪɦɚɥɶɧɵɦ ɫ 
ɰɟɧɬɪɨɦ M(y) ɢ ɞɢɫɩɟɪɫɢɟɣ D(y). 

ɇɚɡɨɜɺɦ ɫɨɫɬɨɹɧɢɹ ɜɧɟ ɧɨɪɦɚɬɢɜɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɞɟɮɟɤɬɧɵɦɢ, ɚ ɱɢɫɥɨ Y – ɱɢɫɥɨɦ 
ɞɟɮɟɤɬɧɵɯ ɫɨɫɬɨɹɧɢɣ ɜ ɫɥɭɱɚɣɧɨɣ ɜɵɛɨɪɤɟ ɨɛɴɺɦɚ n ɢɡ ɝɟɧɟɪɚɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ 

ɨɛɴɺɦɚ N. ȿɫɥɢ nN, ɬɨ Y ɢɦɟɟɬ ɝɢɩɟɪɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ: 
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ɝɞɟ D – ɱɢɫɥɨ ɞɟɮɟɤɬɧɵɯ ɫɨɫɬɨɹɧɢɣ ɜ ɝɟɧɟɪɚɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ. 
ɉɪɢ ɷɬɨɦ y ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ ɨɬ max{0,n - (N - D)ж ɞɨ min{n,Dж, ɩɪɢ ɩɪɨɱɢɯ   

ɜɟɪɨɹɬɧɨɫɬɶ P ɪɚɜɧɚ ɧɭɥɸ. ȼ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɚɯ ɭɩɪɚɜɥɟɧɢɹ ɤɚɱɟɫɬɜɨɦ ɩɪɨɞɭɤɰɢɢ 
ɨɛɴɺɦɵ ɝɟɧɟɪɚɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ (ɩɚɪɬɢɢ) N ɢ ɜɵɛɨɪɤɢ n ɫɱɢɬɚɸɬɫɹ ɢɡɜɟɫɬɧɵɦɢ. 
Ɉɩɪɟɞɟɥɟɧɢɸ ɩɨɞɥɟɠɢɬ ɱɢɫɥɨ ɞɟɮɟɤɬɧɵɯ ɢɡɞɟɥɢɣ D ɜ ɩɚɪɬɢɢ. ȼɜɨɞɢɬɫɹ ɬɚɤɠɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ D/N – ɭɪɨɜɟɧɶ ɞɟɮɟɤɬɧɨɫɬɢ. Ⱦɥɹ ɝɢɩɟɪɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ: 
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ȿɫɥɢ N  10n, ɢ ɨɛɨɡɧɚɱɢɬɶ q = D/N, ɬɨ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ 
ɢ ɞɢɫɩɟɪɫɢɢ ɝɢɩɟɪɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɟɪɟɣɞɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɛɢɧɨɦɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

Ɇɨɞɟɥɢ ɞɟɝɪɚɞɚɰɢɢ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɧɚ ɷɜɨɥɸɰɢɢ ɜɵɛɨɪɨɱɧɨɣ ɷɦɩɢɪɢɱɟɫɤɨɣ 
ɢɧɬɟɝɪɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɂɎɊ Fn(x). 
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ɋ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɜɵɱɢɫɥɹɸɬɫɹ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɡɧɚɱɟɧɢɹ x 

ɧɨɪɦɚɬɢɜɧɨɦɭ ɦɧɨɠɟɫɬɜɭ ɢɥɢ ɩɪɟɜɵɲɟɧɢɹ ɧɨɪɦɚɬɢɜɧɵɯ ɩɪɟɞɟɥɨɜ ɜ ɫɮɨɪɦɢɪɨɜɚɧɧɨɦ 
ɩɚɤɟɬɟ. Ɏɨɪɦɚɥɶɧɨ ɷɬɚ ɠɟ ɩɪɨɰɟɞɭɪɚ ɩɪɢɦɟɧɢɦɚ ɤ ɲɭɦɨɜɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ.  

Ⱦɟɝɪɚɞɚɰɢɸ ɩɨ ɲɭɦɭ ɩɪɢɧɹɬɨ ɫɜɹɡɵɜɚɬɶ ɫ ɩɪɨɰɟɫɫɚɦɢ ɫɬɚɪɟɧɢɹ ɢ ɢɡɧɨɫɚ, ɩɪɢɪɨɞɚ 
ɤɨɬɨɪɵɯ ɜ ɧɟɨɛɪɚɬɢɦɵɯ, ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɯ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɯɢɦɢɱɟɫɤɢɯ 
ɢɡɦɟɧɟɧɢɹɯ ɦɚɬɟɪɢɚɥɨɜ Д9Ж. ɇɚɩɪɨɬɢɜ ɜɧɟɡɚɩɧɵɟ ɨɬɤɚɡɵ ɨɛɴɹɫɧɹɸɬ ɫɤɚɱɤɨɦ ɫɜɨɣɫɬɜ 
ɢɥɢ ɦɝɧɨɜɟɧɧɵɦ ɪɚɡɪɭɲɟɧɢɟɦ ɫɬɪɭɤɬɭɪɵ. Ɉɛɟ ɦɨɞɟɥɢ ɫɨɩɪɹɝɚɸɬɫɹ, ɟɫɥɢ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜɵɪɨɠɞɟɧɢɟ ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɤɪɢɜɨɣ dn(t) ɜ ɷɤɫɩɨɧɟɧɬɭ. 

ȼɬɨɪɚɹ ɩɪɨɰɟɞɭɪɚ ɦɨɧɢɬɨɪɢɧɝɚ ɨɫɧɚɳɚɟɬɫɹ ɷɤɫɬɪɚɩɨɥɹɬɨɪɨɦ ɢ ɧɟɣɪɨɫɟɬɶɸ. 
ɂɡɜɟɫɬɧɵ ɷɤɫɬɪɚɩɨɥɹɬɨɪɵ, ɩɨɫɬɪɨɟɧɧɵɟ ɧɚ ɪɚɡɥɢɱɧɵɯ ɩɪɢɧɰɢɩɚɯ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɢɧɟɣɧɵɣ ɷɤɫɬɪɚɩɨɥɹɬɨɪ, ɩɨɡɜɨɥɹɸɳɢɣ ɦɟɬɨɞɨɦ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ 
ɩɨɥɭɱɚɬɶ ɡɧɚɱɟɧɢɟ ɩɪɨɝɧɨɡɢɪɭɟɦɵɯ ɦɨɦɟɧɬɨɜ ɩɟɪɟɫɟɱɟɧɢɹ ɧɨɪɦɚɬɢɜɧɵɯ ɝɪɚɧɢɰ. 
ɗɤɫɬɪɚɩɨɥɹɬɨɪ ɨɩɪɟɞɟɥɺɧ ɞɥɹ ɤɪɢɜɵɯ X ɢ d99(t), ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ 
ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɩɪɨɝɧɨɡɚ Д10, 11, 12Ж. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɧɟɣɪɨɫɟɬɶ ɛɭɞɟɬ, ɨɛɭɱɚɟɬɫɹ ɧɚ ɚɪɯɢɜɧɵɯ ɤɨɩɢɹɯ ɜɪɟɦɟɧɧɵɯ 
ɪɹɞɨɜ ɢɡɦɟɪɟɧɢɣ Ⱥɗɋ. Ⱦɥɹ ɫɝɥɚɠɟɧɧɵɯ ɤɨɩɢɣ ɨɧɚ ɪɚɛɨɬɚɟɬ ɩɨ ɪɚɫɩɨɡɧɚɜɚɧɢɸ ɬɟɤɭɳɢɯ 
ɤɪɢɜɵɯ X ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɢɩɢɡɢɪɨɜɚɧɧɨɣ ɤɪɢɜɨɣ X

~ . Ⱦɥɹ «ɲɭɦɨɜɨɣ ɤɨɦɩɨɧɟɧɬɵ» 
ɬɟɤɭɳɢɣ ɩɨɪɬɪɟɬ ɲɭɦɚ  ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɬɢɩɢɡɢɪɨɜɚɧɧɵɦ, ɷɬɚɥɨɧɧɵɦ ɨɛɪɚɡɰɨɦ, ~  ɞɥɹ 

ɡɚɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ )(2
tW  .  

ȼ ɤɚɱɟɫɬɜɟ ɢɥɥɸɫɬɪɚɰɢɢ ɩɪɢɜɟɞɟɧɧɵɯ ɪɚɫɫɭɠɞɟɧɢɣ ɩɪɟɞɥɚɝɚɟɦ ɪɟɡɭɥɶɬɚɬ 
ɦɨɧɢɬɨɪɢɧɝɚ ɞɜɭɯ ɫɢɝɧɚɥɨɜ ɪɚɡɧɨɣ ɫɬɟɩɟɧɢ ɡɚɲɭɦɥɺɧɧɨɫɬɢ. ɇɢɠɟ ɩɨɤɚɡɚɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ, ɢɡɦɟɪɟɧɧɵɟ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɤɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɭɪɚ 
ɝɥɚɜɧɨɝɨ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ (Ƚɐɇ) ɪɟɚɤɬɨɪɚ ȼȼɊ-1000. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɢɜɟɞɟɧɚ 
ɚɪɯɢɜɧɚɹ ɤɨɩɢɹ ɨɞɧɨɝɨ ɢɡ ɢɡɦɟɪɟɧɧɵɯ ɫɢɝɧɚɥɨɜ. ɇɚ ɟɝɨ ɜɨɫɯɨɞɹɳɟɦ ɭɱɚɫɬɤɟ 
ɨɫɭɳɟɫɬɜɥɟɧɚ ɥɢɧɟɣɧɚɹ ɢ ɤɜɚɞɪɚɬɢɱɧɚɹ ɷɤɫɬɪɚɩɨɥɹɰɢɹ ɩɨ 100-ɦ ɩɟɪɜɵɦ ɬɨɱɤɚɦ. 
ɉɨɥɭɱɟɧɵ ɩɪɟɞɫɤɚɡɚɧɢɹ ɦɨɦɟɧɬɨɜ ɩɪɟɜɵɲɟɧɢɹ ɫɢɝɧɚɥɨɦ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ. Ɂɞɟɫɶ ɠɟ 
ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɫɝɥɚɠɟɧɧɚɹ ɤɨɩɢɹ ɢɫɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. ȼɟɪɯɧɢɣ ɧɨɪɦɚɬɢɜɧɵɣ ɩɪɟɞɟɥ 
ɭɫɬɚɧɨɜɥɟɧ ɩɨ ɪɟɝɥɚɦɟɧɬɭ Ⱥɗɋ. ɉɨ ɨɫɹɦ ‒ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɜ ˚ɋ ɢ ɧɨɦɟɪ ɢɡɦɟɪɟɧɢɹ 
ɜɨ ɜɪɟɦɟɧɧɨɦ ɪɹɞɭ. 

 

 
Ɋɢɫɭɧɨɤ 1 – Ɇɨɧɢɬɨɪɢɧɝ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ Ƚɐɇ [The oil monitoring of the main circulation pump] 
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ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɪɟɦɟɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɟɜɵɲɟɧɢɹ 
ɩɪɟɞɟɥɚ ɞɥɹ ɷɬɨɝɨ ɫɢɝɧɚɥɚ. Ɉɰɟɧɤɚ ɷɦɩɢɪɢɱɟɫɤɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɨɜɨɞɢɥɚɫɶ ɩɨ 100 
ɬɨɱɤɚɦ ɜ ɫɤɨɥɶɡɹɳɟɦ ɨɤɧɟ. Ɉɛɥɚɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɩɪɟɞɟɥɚ ɭɜɟɪɟɧɧɨ ɥɨɤɚɥɢɡɭɟɬɫɹ. ɉɨ 
ɨɫɹɦ ‒ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɩɪɟɞɟɥɚ ɢ ɧɨɦɟɪɚ ɩɚɤɟɬɨɜ ɞɚɧɧɵɯ. 

 

 
Ɋɢɫɭɧɨɤ 2 – ɗɜɨɥɸɰɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɟɜɵɲɟɧɢɹ ɩɪɟɞɟɥɚ [The evolution of the probability  

of exceeding the limit] 

 

ɇɚ ɪɢɫɭɧɤɟ 3 ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɢɝɧɚɥ ‒ ɪɚɫɯɨɞ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ, ɨɯɥɚɠɞɚɸɳɟɣ 
ɦɚɫɥɨ Ƚɐɇ. ɇɨɪɦɚɬɢɜɧɵɟ ɩɪɟɞɟɥɵ ɭɫɬɚɧɨɜɥɟɧɵ ɢɡ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɚ ɝɪɚɮɢɤ 
ɢɫɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚɧɟɫɟɧɚ ɫɝɥɚɠɟɧɧɚɹ ɤɨɩɢɹ. ɉɨ ɨɫɹɦ ɝɪɚɮɢɤɚ ‒ ɪɚɫɯɨɞ ɬɟɯɧɢɱɟɫɤɨɣ 
ɜɨɞɵ ɜ ɦ3/ɱɚɫ, ɧɨɦɟɪɚ ɢɡɦɟɪɟɧɢɣ ɜɨ ɜɪɟɦɟɧɧɨɦ ɪɹɞɭ. 
 

 
Ɋɢɫɭɧɨɤ 3 – Ɋɟɡɭɥɶɬɚɬɵ ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɫɯɨɞɚ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ДThe monitoring results for technical water 

consumption] 

 

ɇɚ ɪɢɫɭɧɤɟ 4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɪɟɦɟɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɜɵɯɨɞɚ ɡɚ 
ɧɨɪɦɚɬɢɜɧɵɟ ɩɪɟɞɟɥɵ ɞɥɹ ɷɬɨɝɨ ɫɢɝɧɚɥɚ. ɉɨ ɨɫɹɦ ‒ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɩɪɟɞɟɥɨɜ 
ɢ ɧɨɦɟɪɚ ɩɚɤɟɬɨɜ ɞɚɧɧɵɯ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɢɡɦɟɧɹɹ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɧɵɯ ɩɪɟɞɟɥɨɜ 
ɦɨɠɧɨ ɜɥɢɹɬɶ ɧɚ ɪɟɡɭɥɶɬɚɬ ɷɦɩɢɪɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɜɟɪɨɹɬɧɨɫɬɢ ɢɯ ɩɪɟɜɵɲɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 4 – ɗɜɨɥɸɰɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɜɵɯɨɞɚ ɡɚ ɧɨɪɦɚɬɢɜɧɵɟ ɩɪɟɞɟɥɵ [The evolution of the probability of 

exceeding normal limits] 

 

ɉɪɟɞɫɤɚɡɚɧɢɟ ɷɩɢɡɨɞɨɜ ɜɵɯɨɞɚ ɡɚ ɧɨɪɦɚɬɢɜɧɵɣ ɩɪɟɞɟɥ ɩɨ ɷɦɩɢɪɢɱɟɫɤɢɦ 
ɜɟɪɨɹɬɧɨɫɬɹɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɮɢɤɫɚɰɢɟɣ ɞɨɥɢ ɧɚɛɥɸɞɚɟɦɨɝɨ ɩɟɪɢɨɞɚ, ɜ ɬɟɱɟɧɢɟ 
ɤɨɬɨɪɨɝɨ ɫɢɫɬɟɦɚ ɧɚɯɨɞɢɬɫɹ ɜɧɟ ɧɨɪɦɵ. Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɩɪɨɰɟɞɭɪɵ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɢɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɨɡɜɨɥɹɟɬ ɫ ɩɪɢɟɦɥɟɦɨɣ ɬɨɱɧɨɫɬɶɸ ɞɟɥɚɬɶ ɨɰɟɧɤɭ ɬɟɤɭɳɟɝɨ 
ɫɨɫɬɨɹɧɢɹ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜ ɰɟɥɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ.  
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Abstract – The article deals with the concept of monitoring based on nonparametric statistics. It is 

supposed the possible application to monitor the technological systems of nuclear power plants. 

Modern complex plants and technogenic objects are equipped with industrial monitoring systems. 

The evolution of such systems in natural form is the generation of alternative concepts, constructs, 

and items selection for efficiency during operation. 
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