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1. ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢя 

ɇɚɩɨɦɧɢɦ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɩɨɧɹɬɢɣ ɢɡ ɤɭɪɫɚ ɬɟɨɪɢɢ 

ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɫɜɨɟɧɢɹ 

ɩɨɫɥɟɞɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ. 

 Ⱦɥɹ ɡɚɞɚɧɢɹ ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɢɫɩɨɥɶɡɭɟɬɫɹ 

  ɪɹɞ ɪɚɫɩɪɟɞɟɥɟɧɢɹ – ɧɚɛɨɪ ɜɫɟɯ ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɢ 

ɜɟɪɨɹɬɧɨɫɬɟɣ ɷɬɢɯ ɡɧɚɱɟɧɢɣ. 

 Ⱦɥɹ ɡɚɞɚɧɢɹ ɧɟɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ݂ሺݔሻ. ɋ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ ݂ሺݔሻ ɞɥɹ ɥɸɛɨɝɨ 

ɢɧɬɟɪɜɚɥɚ ሺܽ, ܾሻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ ɡɧɚɱɟɧɢɹ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ X  ɜ ɷɬɨɬ ɢɧɬɟɪɜɚɥ ɩɨ ɮɨɪɦɭɥɟ 

                                𝑃ሺܽ < ܺ < ܾሻ = ∫ ݂ሺݔሻ݀ݔ௕௔  . 

 Ⱦɥɹ ɡɚɞɚɧɢɹ ɤɚɤ ɧɟɩɪɟɪɵɜɧɵɯ, ɬɚɤ ɢ ɞɢɫɤɪɟɬɧɵɯ  ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ 

ɦɨɠɧɨ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ   ܨሺݔሻ,  

ɨɩɪɟɞɟɥɹɟɦɭɸ ɮɨɪɦɭɥɨɣ  ܨሺݔሻ = 𝑃ሺܺ < ሻ, ɝɞɟ  𝑃ሺܺݔ < ሻݔ − 

ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ ɡɧɚɱɟɧɢɹ  ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɜ ɢɧɬɟɪɜɚɥ ሺ−∞,  .ሻݔ
 ɑɢɫɥɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ: ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ 

ɨɠɢɞɚɧɢɟ, ɞɢɫɩɟɪɫɢɹ ɢ ɫɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ .  

ȼ ɞɚɥɶɧɟɣɲɟɦ ɬɟɤɫɬɟ ɨɧɢ ɛɭɞɭɬ ɨɛɨɡɧɚɱɚɬɶɫɹ ɫɢɦɜɨɥɚɦɢ 𝜇, 𝜎ଶи 𝜎 ˔ˑˑ˕ве˕˔˕веːːˑ.  ɋɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 

ɧɚɡɵɜɚɸɬ ɬɚɤɠɟ ɫɬɚɧɞɚɪɬɧɵɦ ɨɬɤɥɨɧɟɧɢɟɦ. Ɏɨɪɦɭɥɵ ɞɥɹ ɢɯ 

ɜɵɱɢɫɥɟɧɢɹ ɜ ɞɢɫɤɪɟɬɧɨɦ ɢ ɧɟɩɪɟɪɵɜɧɨɦ ɫɥɭɱɚɟ ɢɦɟɸɬ ɜɢɞ: 

                𝜇 = ∑ ௜𝑝௜+∞௜=ଵݔ ;    𝜇 = ∫ ∞−∞+ݔሻ݀ݔሺ݂ݔ  ;, 
             𝜎ଶ = ∫ ሺݔ − 𝜇ሻଶ+∞−∞ ݂ሺݔሻ݀ݔ ;    𝜎ଶ = ∑ ሺݔ௜ − 𝜇ሻଶ𝑝௜+∞௜=ଵ  .           
Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɹɜɥɹɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɫɦɵɫɥɟ ɫɪɟɞɧɢɦ 
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ɡɧɚɱɟɧɢɟɦ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɚ ɞɢɫɩɟɪɫɢɹ – ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ 

ɪɚɫɫɟɹɧɢɹ ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɟɟ ɫɪɟɞɧɟɝɨ 

ɡɧɚɱɟɧɢɹ. 

 ȼ ɫɬɚɬɢɫɬɢɤɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɜɚɧɬɢɥɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ – ɮɭɧɤɰɢɹ, 

ɨɛɪɚɬɧɚɹ ɤ ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ɑɢɫɥɨ ݔఉ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ ܨ(ݔఉ) =   .ɧɚɡɵɜɚɟɬɫɹ β-ɤɜɚɧɬɢɥɶɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ,ߚ

  Сɥɭɱɚɣɧɨɣ ɜɵɛɨɪɤɨɣ ɨɛɴɟɦɚ n ɧɚɡɵɜɚɟɬɫɹ ɧɚɛɨɪ ɡɧɚɱɟɧɢɣ 1( ,..., )
n

x x  

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ n ɧɟɡɚɜɢɫɢɦɵɯ ɨɩɵɬɨɜ. 

ɗɬɢ ɡɧɚɱɟɧɢɹ ɜ ɫɬɚɬɢɫɬɢɤɟ ɧɚɡɵɜɚɸɬ ɧɚɛɥɸɞɟɧɢɹɦɢ.  

 ȼɵɛɨɪɤɚ ɢɦɟɟɬ ɱɢɫɥɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɚɧɚɥɨɝɢɱɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ: ɜɵɛɨɪɨɱɧɨɟ ɫɪɟɞɧɟɟ  ̅ݔ = ଵ௡ ∑ ௜௡௜=ଵݔ ;  ɜɵɛɨɪɨɱɧɚɹ ɞɢɫɩɟɪɫɢɹ ݏଶ = ଵ௡−ଵ ∑ ሺݔ௜௡௜=ଵ   ;ሻଶݔ̅−
ɜɵɛɨɪɨɱɧɨɟ ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ݏ =  .ଶݏ√

 ȼɚɠɧɭɸ ɪɨɥɶ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɟ ɢɝɪɚɟɬ ɧɨɪɦɚɥɶɧɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ. ȿɝɨ ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɨɠɧɨ ɡɚɞɚɬɶ ɮɨɪɦɭɥɨɣ     ܨሺݔ, 𝜇, 𝜎ሻ = Φሺݐሻ + Ͳ,ͷ ,   ɝɞɟ  ݐ = ሺݔ − 𝜇ሻ/𝜎 ,  ɚ  Φሺݐሻ − ɮɭɧɤɰɢɹ   

   Ʌɚɩɥɚɫɚ.  Ɂɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ Ʌɚɩɥɚɫɚ ɢɥɢ ɮɭɧɤɰɢɢ ܨሺݔ, Ͳ,ͳሻ ɦɨɠɧɨ  

    ɧɚɣɬɢ ɜ ɥɸɛɨɦ ɭɱɟɛɧɢɤɟ ɩɨ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ. Ɍɚɤɠɟ ɷɬɚ ɮɭɧɤɰɢɹ  

    ɢɦɟɟɬɫɹ ɜɨ ɦɧɨɝɢɯ ɩɪɨɝɪɚɦɦɚɯ, ɧɚɩɪɢɦɟɪ ɜ ɩɪɨɝɪɚɦɦɟ Excel.   

 

2. ɉɪɨɫɬɟɣɲɚя ɦɨɞɟɥɶ ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ 

 

ȼ ɪɟɝɪɟɫɫɢɨɧɧɨɦ ɚɧɚɥɢɡɟ ɢɡɭɱɚɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɩɟɪɟɦɟɧɧɨɣ  ࢟ ɢ 

ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɧɟɡɚɜɢɫɢɦɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ.  ȼ ɞɚɥɶɧɟɣɲɟɦ ɦɵ 

ɨɝɪɚɧɢɱɢɦɫɹ ɪɚɫɫɦɨɬɪɟɧɢɟɦ ɫɥɭɱɚɹ ɨɞɧɨɣ ɧɟɡɚɜɢɫɢɦɨɣ ɩɟɪɟɦɟɧɧɨɣ.   
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ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɡɧɚɱɟɧɢɹ ɧɟɡɚɜɢɫɢɦɨɣ ɩɟɪɟɦɟɧɧɨɣ  ࢞  ɦɨɠɧɨ 

ɡɚɞɚɜɚɬɶ, ɚ  ɡɧɚɱɟɧɢɹ  ࢟  ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɫɨɞɟɪɠɚɬ ɫɥɭɱɚɣɧɵɟ ɨɲɢɛɤɢ.  

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɦɟɠɞɭ ɩɟɪɟɦɟɧɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ݔ ɢ  ݕ ɫɭɳɟɫɬɜɭɟɬ 

ɥɢɧɟɣɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 

ݕ                                                          = ܽ଴ + ܽଵ(1)                                                 ,ݔ 

ɩɪɢɱɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ  ɜ ɭɪɚɜɧɟɧɢɢ (1) ɧɟɢɡɜɟɫɬɧɵ. Ɂɚɜɢɫɢɦɨɫɬɶ  (1) ɹɜɥɹɟɬɫɹ 

ɩɪɨɫɬɟɣɲɟɣ ɢɡ ɜɨɡɦɨɠɧɵɯ, ɨɞɧɚɤɨ ɩɪɢ ɢɡɭɱɟɧɢɢ ɪɟɚɥɶɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɟɟ 

ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɩɟɪɟɣɬɢ ɤ ɛɨɥɟɟ ɫɥɨɠɧɨɣ ɦɨɞɟɥɢ. Ɏɨɪɦɭɥɚ (1) ɨɩɪɟɞɟɥɹɟɬ ɫɬɪɨɝɭɸ ɥɢɧɟɣɧɭɸ 

ɡɚɜɢɫɢɦɨɫɬɶ, ɜ ɧɟɣ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ ɡɧɚɱɟɧɢɹ ݕ ɞɨɫɬɭɩɧɵ ɥɢɲɶ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ, ɡɧɚɱɢɬ, ɫɨɞɟɪɠɚɬ ɫɥɭɱɚɣɧɵɟ ɨɲɢɛɤɢ. ɉɨɷɬɨɦɭ ɛɨɥɟɟ 

ɪɟɚɥɢɫɬɢɱɧɨɣ ɹɜɥɹɟɬɫɹ ɦɨɞɟɥɶ                                    ܻ = ܽ଴ + ܽଵݔ +  ሺʹሻ                                                                         , ܧ

 ɝɞɟ ܻ, ܧ − ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ.   

 ɉɪɨɜɟɞɟɦ ݊ ɨɩɵɬɨɜ ɢ ɩɨɥɭɱɢɦ ݊ ɩɚɪ ɧɚɛɥɸɞɟɧɢɣ   ሺݔ௜ , ,௜ሻݕ ݅ = ͳ, … , ݊. ȼ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɨɣ ɥɢɧɟɣɧɨɣ ɦɨɞɟɥɶɸ (2) ɷɬɢ ɧɚɛɥɸɞɟɧɢɹ ɦɨɠɧɨ 

ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ 

௜ݕ                          = ܽ଴ + ܽଵݔ௜ + 𝜀௜  , ݅ = ͳ, … , ݊.                                       (3) 

Ɂɞɟɫɶ 𝜀௜ – ɫɥɭɱɚɣɧɵɟ ɨɲɢɛɤɢ. ɋɢɫɬɟɦɚ (3) ɢɦɟɟɬ ݊ ɭɪɚɜɧɟɧɢɣ ɫ ሺ݊ + ʹሻ 

ɧɟɢɡɜɟɫɬɧɵɦɢ ܽ଴, ܽଵ, 𝜀ଵ, 𝜀ଶ, … , 𝜀௡. 

Ɉɱɟɜɢɞɧɨ, ɬɚɤɢɟ ɫɢɫɬɟɦɵ ɢɦɟɸɬ ɛɟɫɤɨɧɟɱɧɨ ɦɧɨɝɨ ɪɟɲɟɧɢɣ, ɩɨɷɬɨɦɭ ɢɡ 

ɧɢɯ ɧɟɥɶɡɹ ɧɚɣɬɢ ɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 0a  ɢ 1a . Ɉɞɧɚɤɨ 

ɫɭɳɟɫɬɜɭɸɬ ɦɟɬɨɞɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɧɚɣɬɢ ɢɯ ɩɪɢɛɥɢɠɟɧɧɵɟ ɡɧɚɱɟɧɢɹ . 

Ɉɞɢɧ ɢɡ ɬɚɤɢɯ ɦɟɬɨɞɨɜ – ɦɟɬɨɞ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ (ɆɇɄ).  
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3. Ɇɟɬɨɞ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ 

Ⱦɚɥɟɟ ɦɵ ɩɪɟɞɩɨɥɚɝɚɟɦ, ɱɬɨ ɫɥɭɱɚɣɧɵɟ ɨɲɢɛɤɢ 𝜀௜ ɧɟɡɚɜɢɫɢɦɵ ɢ ɢɦɟɸɬ 

ɧɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫ ɧɭɥɟɜɵɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɨɠɢɞɚɧɢɟɦ ɢ 

ɧɟɢɡɜɟɫɬɧɨɣ, ɧɨ ɨɞɢɧɚɤɨɜɨɣ  ɞɢɫɩɟɪɫɢɟɣ.    

Ɉɛɨɡɧɚɱɢɦ ݁௜ = ௜ݕ − ଴ߙ − ,଴ߙ ௜ ɝɞɟݔଵߙ  ଵ– ɩɪɨɢɡɜɨɥɶɧɵɟ ɱɢɫɥɚ, ɢߙ

ɫɨɫɬɚɜɢɦ ɫɭɦɦɭ                                                                         

                                                           𝑆ሺߙ଴, ଵሻߙ = ∑ ݁௜ଶ௡
௜=ଵ  .                                                  ሺͶሻ  

 ɑɢɫɥɚ ݁௜ ɧɚɡɵɜɚɸɬɫɹ ɨɫɬɚɬɤɚɦɢ. Ɉɧɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɨɬɤɥɨɧɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɢ 

ɬɨɱɟɤ ሺݔ௜ ,   .௜ሻ ɨɬ ɩɪɨɢɡɜɨɥɶɧɨɣ ɩɪɹɦɨɣݕ

Мɟɬɨɞ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬɵ ߙ଴,  ଵߙ

ɜɵɛɢɪɚɸɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɫɭɦɦɚ ɤɜɚɞɪɚɬɨɜ ɨɫɬɚɬɤɨɜ  ɛɵɥɚ 

ɧɚɢɦɟɧɶɲɟɣ.  

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɫɭɦɦɚ  𝑆ሺߙ଴,  ଵሻ  ɩɪɢɧɢɦɚɟɬ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟߙ

ɩɪɢ ߙ଴ = ܽ̂଴, ଵߙ = ܽ̂ଵ. ȼ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɟ ɞɨɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ 

ɜɟɥɢɱɢɧɵ  ܽ̂଴, ܽ̂ଵ ɹɜɥɹɸɬɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ ɨɰɟɧɤɚɦɢ ɧɟɢɡɜɟɫɬɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ܽ଴, ܽଵ.  

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɨɩɢɫɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ.  

ɇɚ ɪɢɫ.1  ɢɡɨɛɪɚɠɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɬɨɱɤɢ ɢ ɩɪɨɢɡɜɨɥɶɧɚɹ ɩɪɹɦɚɹ   

 

ݕ                        = ଴ߙ +  ,ݔଵߙ

 

 ɡɧɚɤɨɦ  ∗  ɨɬɦɟɱɟɧɵ ɬɨɱɤɢ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚ; 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɨɬɪɟɡɤɢ ɢɡɨɛɪɚɠɚɸɬ ɨɫɬɚɬɤɢ ݁௜ ; ɦɨɞɭɥɶ ɨɫɬɚɬɤɚ
 

 – ɷɬɨ 

ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɢ ɨɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɬɨɱɤɢ ሺݔ௜ ,   .௜ሻ ɞɨ ɩɪɹɦɨɣݕ

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɜɵɛɪɚɬɶ ɩɪɹɦɭɸ ɬɚɤ, ɱɬɨɛɵ ɨɧɚ ɩɪɨɯɨɞɢɥɚ ɱɟɪɟɡ 

ɜɫɟ ɬɨɱɤɢ ሺݔ௜ ,  ௜ሻ.  ɉɨɷɬɨɦɭ ɜɵɛɢɪɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɪɢɬɟɪɢɹݕ

ɧɟɤɨɬɨɪɨɟ ɫɪɟɞɧɟɟ ɩɨɥɨɠɟɧɢɟ ɩɪɹɦɨɣ, ɧɚɢɥɭɱɲɟɟ ɫɨɝɥɚɫɧɨ ɜɵɛɪɚɧɧɨɦɭ ɧɚɦɢ 
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ɤɪɢɬɟɪɢɸ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɦɵɦ ɤɪɢɬɟɪɢɟɦ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɭɦ ɫɭɦɦɵ 

ɤɜɚɞɪɚɬɨɜ ɨɫɬɚɬɤɨɜ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɞɚɱɚ ɫɜɨɞɢɬɫɹ ɤ ɨɬɵɫɤɚɧɢɸ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ሺߙ଴, ,଴ߙଵሻ, ɩɪɢ ɤɨɬɨɪɵɯ ɮɭɧɤɰɢɹ 𝑆ሺߙ  .ଵሻ ɢɦɟɟɬ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟߙ
 

4. Ɏɨɪɦɭɥɵ ɞɥя ɜɵɱɢɫɥɟɧɢя ɤɨɷɮɮɢɰɢɟɧɬɨɜ ܽ̂଴, ܽ̂ଵ  
Ⱦɥɹ ɨɬɵɫɤɚɧɢɹ ɡɧɚɱɟɧɢɣ ɩɟɪɟɦɟɧɧɵɯ  ߙ଴, ,଴ߙଵ , ɦɢɧɢɦɢɡɢɪɭɸɳɢɯ    𝑆ሺߙ                                                                                                ଵሻ,  ɢɫɩɨɥɶɡɭɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɭɫɥɨɜɢɟ ɷɤɫɬɪɟɦɭɦɚߙ

                                          { 𝜕ௌ𝜕ఈబ = Ͳ 𝜕ௌ𝜕ఈభ = Ͳ .                                            (5) 

           Ɋɟɲɟɧɢɟ ɫɢɫɬɟɦɵ (5) ɞɚɟɬɫɹ ɮɨɪɦɭɥɚɦɢ : 

                          ܽ̂ଵ = ௌ೉ೊௌ೉  ,    ܽ̂଴ = ݕ̅ −                                                                       , ݔଵ̅ߙ̂

ɝɞɟ  

     

ݔ̅            = ͳ݊ ∑ ௜௡ݔ
௜=ଵ  , 𝑆௑ = ∑ሺݔ௜௡

௜=ଵ  ሻଶ,                                                                     ሺ͸ሻݔ̅−

ݕ̅                                                 = ଵ௡ ∑ ௜௡௜=ଵݕ  ,   𝑆௑௒ = ∑ ሺݔ௜௡௜=ଵ − ௜ݕሻሺݔ̅ −  ሻ .                                                       (7)ݕ̅

                          

    Ʉɨɷɮɮɢɰɢɟɧɬɵ  ܽ̂଴ , ܽ̂ଵ ɹɜɥɹɸɬɫɹ ɫɥɭɱɚɣɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ, ɬɚɤ ɤɚɤ ɨɧɢ 

ɡɚɜɢɫɹɬ ɨɬ ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ܻ. ȼɨɨɛɳɟ ɝɨɜɨɪɹ, ɨɧɢ ɧɟ ɫɨɜɩɚɞɚɸɬ 

ɫ "ɢɫɬɢɧɧɵɦɢ" ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ.  Ɉɞɧɚɤɨ ɦɨɠɧɨ ɞɨɤɚɡɚɬɶ, ɱɬɨ ɢɯ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɠɢɞɚɧɢɹ ɪɚɜɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ܽ଴, ܽଵ.   ɇɚ ɹɡɵɤɟ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ   ܽ̂଴ , ܽ̂ଵɹɜɥɹɸɬɫɹ ɧɟɫɦɟɳɟɧɧɵɦɢ 

ɨɰɟɧɤɚɦɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ    ܽ଴, ܽଵ . 



10 

 

                                                    Ɋɢɫ.1 

                                                                                                          

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɦɟɫɬɨ ɬɨɱɧɨɝɨ ɭɪɚɜɧɟɧɢɹ (1) ɫ ɧɟɢɡɜɟɫɬɧɵɦɢ 

ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɩɨɥɭɱɟɧɨ ɩɪɢɛɥɢɠɟɧɧɨɟ ɭɪɚɜɧɟɧɢɟ 

ݕ̂                                 =   ܽ̂଴ + ܽ̂ଵ(8)                                                                          ݔ                   

Ɉɫɬɚɬɤɢ ɞɥɹ ɷɬɨɝɨ ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɵ ݁̂௜ = ௜ݕ − ௜ݕ̂  ,   ɝɞɟ  ̂ݕ௜ =   ܽ̂଴ + ܽ̂ଵݔ௜ .   

Ⱦɥɹ ɥɸɛɨɝɨ ɡɚɞɚɧɧɨɝɨ х ɜɟɥɢɱɢɧɚ ̂ݕ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɭɪɚɜɧɟɧɢɟɦ (11), ɹɜɥɹɟɬɫɹ 

ɧɟɫɦɟɳɟɧɧɨɣ ɨɰɟɧɤɨɣ ɞɥɹ ɭ. Ɉɛɨɡɧɚɱɢɦ 𝑆ோ = 𝑆ሺܽ̂଴, ܽ̂ଵሻ .    ȼ ɤɭɪɫɟ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ ɞɨɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɜɟɥɢɱɢɧɚ  

ଶݏ                                          = 𝑆ோ/ሺ݊ − ʹሻ                                                        (9) 

ɹɜɥɹɟɬɫɹ ɧɟɫɦɟɳɟɧɧɨɣ ɨɰɟɧɤɨɣ ɞɥɹ ɞɢɫɩɟɪɫɢɢ ɫɥɭɱɚɣɧɵɯ ɨɲɢɛɨɤ . 
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5. ɉɪɨɜɟɪɤɚ ɡɧɚɱɢɦɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

 

ȿɫɥɢ ɧɟɤɨɬɨɪɵɣ ɢɡ ɜɵɱɢɫɥɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ܽ̂଴ , ܽ̂ଵ ɨɤɚɡɚɥɫɹ ɦɚɥɵɦ, 

ɬɨ ɟɫɬɟɫɬɜɟɧɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɫɬɢɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  

ɪɚɜɟɧ ɧɭɥɸ,  ɚ  ɟɝɨ ɨɰɟɧɤɚ  ɧɟ ɪɚɜɧɚ ɧɭɥɸ ɢɡ-ɡɚ ɫɥɭɱɚɣɧɵɯ ɨɲɢɛɨɤ  ɢɥɢ, ɤɚɤ 

ɝɨɜɨɪɹɬ ɜ ɷɬɨɦ ɫɥɭɱɚɟ, ɜɵɱɢɫɥɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  ɧɟɡɧɚɱɢɦɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 

ɧɭɥɹ.  

Ɉɛɨɡɧɚɱɢɦ ɱɟɪɟɡ 𝑯𝟎   ɝɢɩɨɬɟɡɭ: ܽଵ = Ͳ, ɢɧɚɱɟ ɝɨɜɨɪɹ, ɝɢɩɨɬɟɡɚ ɫɨɫɬɨɢɬ ɜ 

ɬɨɦ, ɱɬɨ ɩɟɪɟɦɟɧɧɚɹ ɭ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ݔ. Ƚɢɩɨɬɟɡɚ ɩɪɨɜɟɪɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ. 

 ȼɵɱɢɫɥɢɦ ɩɨɥɧɭɸ ɫɭɦɦɭ ɤɜɚɞɪɚɬɨɜ  𝑆௒ , ɨɫɬɚɬɨɱɧɭɸ ɫɭɦɦɭ 

ɤɜɚɞɪɚɬɨɜ  𝑆ோ ɢ  ܨ ̵ ɨɬɧɨɲɟɧɢɟ  ɩɨ ɮɨɪɦɭɥɚɦ: 

                𝑆௒ =  ∑ሺݕ௜ − ሻଶ௡ݕ̅
௜=ଵ  ;   𝑆ோ  = 𝑆ሺܽ̂଴, ܽ̂ଵሻ; ܨ   = ሺ݊ − ʹሻሺ𝑆௒ − 𝑆ோሻ/𝑆ோ  .     ሺͳͲሻ 

                                                                                      

ȿɫɥɢ ɝɢɩɨɬɟɡɚ 𝑯𝟎 ɜɟɪɧɚ, ɬɨ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ F ɢɦɟɟɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

Ɏɢɲɟɪɚ ɫɨ ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ 1 ɢ ( 2)n  . Ɂɚɞɚɟɦ ɭɪɨɜɟɧɶ ɡɧɚɱɢɦɨɫɬɢ 𝜶 . ɂɡ 

ɬɚɛɥɢɰɵ ɧɚɯɨɞɢɦ (ͳ − 𝜶)-ɤɜɚɧɬɢɥɶ ɷɬɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ . Ɉɛɨɡɧɚɱɢɦ ɟɝɨ ɱɟɪɟɡ  ܨɤɪɢɬ .  Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɝɢɩɨɬɟɡɵ ɩɪɢɦɟɧɹɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɩɪɚɜɢɥɨ: 

Еɫɥɢ ܨ ≤ ܨ  ɤɪɢɬ ,  ɬɨ ɝɢɩɨɬɟɡа 𝑯𝟎 ɩɪɢɧɢɦаɟɬɫя, ɟɫɥɢ ɠɟܨ >  ɤɪɢɬ, ɬɨ 𝑯𝟎ܨ

ɨɬɜɟɪɝаɟɬɫя. 

Зɚɦɟɱɚɧɢɟ. ɉɪɢɧɹɬɢɟ ɷɬɨɣ ɝɢɩɨɬɟɡɵ ɧɟ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɨɧɚ ɨɛɹɡɚɬɟɥɶɧɨ 

ɜɟɪɧɚ. ɍɬɜɟɪɠɞɚɟɬɫɹ ɥɢɲɶ, ɱɬɨ ɩɪɢ ɢɦɟɸɳɢɯɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɢ 

ɧɚ ɜɵɛɪɚɧɧɨɦ ɭɪɨɜɧɟ ɡɧɚɱɢɦɨɫɬɢ ɧɟɬ ɨɫɧɨɜɚɧɢɣ ɨɬɜɟɪɝɚɬɶ ɝɢɩɨɬɟɡɭ. ɍɜɟɥɢɱɢɜ 𝜶, ɦɵ, ɜɨɡɦɨɠɧɨ, ɞɨɥɠɧɵ ɛɭɞɟɦ ɨɬɜɟɪɝɧɭɬɶ ɝɢɩɨɬɟɡɭ. Ⱥɧɚɥɨɝɢɱɧɨ, ɨɬɜɟɪɝɚɹ 

ɝɢɩɨɬɟɡɭ, ɦɵ ɧɟ ɦɨɠɟɦ ɝɚɪɚɧɬɢɪɨɜɚɬɶ, ɱɬɨ ɨɧɚ ɧɟɜɟɪɧɚ. 
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6. Ɉɰɟɧɤɚ ɬɨɱɧɨɫɬɢ ɩɪɢɛɥɢɠɟɧɧɨɣ ɦɨɞɟɥɢ 

 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜ ɭɪɚɜɧɟɧɢɢ (8) ɨɤɚɡɚɥɢɫɶ ɡɧɚɱɢɦɵɦɢ. 

ȿɫɥɢ ɦɵ ɯɨɬɢɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ࢟̂ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɭ ɩɪɢ 

ɩɪɨɢɡɜɨɥɶɧɨɦ ɯ, ɬɨ ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ ɨ ɬɨɱɧɨɫɬɢ ɷɬɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ.  

Ɉɩɪɟɞɟɥɢɦ ɜɵɪɚɠɟɧɢɟ 

ሻݔሺݕ∆                   = ఊ,௠ݐ ∙ ଵ௡√ݏ + ሺݔ −               ሻଶ/𝑆௑  ,                                (11)ݔ̅

ɝɞɟ ݏ ɢ 𝑆௑ ɨɩɪɟɞɟɥɹɸɬɫɹ ɮɨɪɦɭɥɚɦɢ (6) ɢ (9),  ɚ ɤɨɷɮɮɢɰɢɟɧɬ t ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 

ɬɚɛɥɢɰɵ ɤɜɚɧɬɢɥɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɋɬɶɸɞɟɧɬɚ ɩɨ ɡɚɞɚɧɧɨɦɭ ɭɪɨɜɧɸ 

ɡɧɚɱɢɦɨɫɬɢ α  ɢ  ɱɢɫɥɭ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ݉ = ݊ − ʹ. ɇɚɩɪɢɦɟɪ, ɩɪɢ  

ߙ  = Ͳ,Ͳͷ ɢ n = 12 ɢɦɟɟɦ γ = 1 – α/2 = 0,975  ɢ  ݉ = ͳʹ − ʹ = ͳͲ.  Ɍɨɝɞɚ ɢɡ 

ɬɚɛɥɢɰɵ  ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɋɬɶɸɞɟɧɬɚ ɧɚɯɨɞɢɦ  ݐఊ,௠ = ʹ,ʹ͵. . 
 Ⱦɨɜɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɞɥɹ ࢟ ɡɚɜɢɫɢɬ ɨɬ ࢞ ɢ ɢɦɟɟɬ ɜɢɞ 

 

ሻݔሺݕ̂           − ሻݔሺݕ∆ < ሻݔሺݕ < ሻݔሺݕ̂ +      ሻ                                            (12)ݔሺݕ∆

 

ɝɞɟ  ̂ݕሺݔሻ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (8), ɚ ∆ݕሺݔሻ − ɩɨ ɮɨɪɦɭɥɟ (11). 

ɂɡ ɮɨɪɦɭɥ (9) ɢ (11) ɜɢɞɧɨ, ɱɬɨ ɞɥɢɧɚ ɢ ɰɟɧɬɪ ɷɬɨɝɨ ɢɧɬɟɪɜɚɥɚ ɡɚɜɢɫɹɬ ɨɬ 

ɯ, ɩɪɢɱɟɦ ɧɚɢɦɟɧɶɲɚɹ ɞɥɢɧɚ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ݔ =  ݔ̅ ɚ ɩɨ ɦɟɪɟ ɭɞɚɥɟɧɢɹ ɨɬ ,ݔ̅

ɞɥɢɧɚ ɢɧɬɟɪɜɚɥɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɡɧɚɱɢɬ, ɭɦɟɧɶɲɚɟɬɫɹ ɬɨɱɧɨɫɬɶ ɨɰɟɧɤɢ  

ɜɟɥɢɱɢɧɵ ɭ . 

 ɇɚ ɪɢɫ. 2   ɩɨɤɚɡɚɧɚ ɩɨɥɨɫɚ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɧɟɪɚɜɟɧɫɬɜɚɦɢ (12).  

ɇɚɢɦɟɧɶɲɟɟ ɜɟɪɬɢɤɚɥɶɧɨɟ ɫɟɱɟɧɢɟ ɷɬɨɣ ɩɨɥɨɫɵ ɛɭɞɟɬ ɩɪɢ ݔ =  ɚ ɩɪɢ ,ݔ̅

ɭɞɚɥɟɧɢɢ ɜ ɨɛɟ ɫɬɨɪɨɧɵ ɨɬ ɷɬɨɝɨ ɫɟɱɟɧɢɹ ɩɨɥɨɫɚ ɪɚɫɲɢɪɹɟɬɫɹ. 
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                                                 Ɋɢɫ.2 

 

7.  ɉɪɨɜɟɪɤɚ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɨɞɟɥɢ 

 

ɉɪɟɞɵɞɭɳɢɟ ɪɚɫɫɭɠɞɟɧɢɹ ɛɵɥɢ ɨɫɧɨɜɚɧɵ ɧɚ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ 

ɦɨɞɟɥɶ (1) ɚɞɟɤɜɚɬɧɚ, ɬ.ɟ. ɜɟɪɧɚ. ɗɬɚ ɝɢɩɨɬɟɡɚ ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ 

ɩɪɨɜɟɪɟɧɚ ɦɟɬɨɞɚɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ. Ⱦɥɹ ɟɟ ɩɪɨɜɟɪɤɢ 

ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɧɟɤɨɬɨɪɨɟ ɱɢɫɥɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ, ɧɚ 

ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɫɬɪɨɢɬɫɹ ɨɰɟɧɤɚ ɞɢɫɩɟɪɫɢɢ ɫɥɭɱɚɣɧɨɣ ɨɲɢɛɤɢ, 

ɧɟɡɚɜɢɫɢɦɚɹ ɨɬ ɨɰɟɧɤɢ ɩɨ ɮɨɪɦɭɥɟ (9).  ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɞɥɹ ɤɚɠɞɨɝɨ ݔ௜ 
ɩɨɥɭɱɟɧɨ ݇ ɩɨɜɬɨɪɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ݕ௜,௝ , ݅ = ͳ,ʹ, … , ݊;  ݆ = ͳ,ʹ, … , ݇, ɬɨ 

ɧɟɡɚɜɢɫɢɦɚɹ ɨɬ ݏଶ ɨɰɟɧɤɚ ɢɦɟɟɬ ɜɢɞ: ݏଵଶ = 𝑆ଵ݇݊ − ݊       , 
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ɝɞɟ   𝑆ଵ = ∑ ௜,௝ݕ)∑ − ௜∙)ଶ௞ݕ
௝=ଵ

௡
௜=ଵ ∙௜ݕ   , = ͳ݇ ∑ ௜,௝௞ݕ

௝=ଵ       . 
               

ȼ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɟ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɜɟɥɢɱɢɧɚ      ܨ = ሺ𝑆ோ − 𝑆ଵሻ/ሺ݊ − ݇ሻ𝑆ଵ/ሺ݇݊ − ݊ሻ  

ɢɦɟɟɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ Ɏɢɲɟɪɚ ɫɨ ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ ሺ݊ − ݇ሻ,ሺ݇݊ − ݊ሻ. 

ɉɪɨɜɟɪɤɚ ɝɢɩɨɬɟɡɵ ɨɛ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɨɞɟɥɢ (1) ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɬɨɣ 

ɠɟ ɫɯɟɦɟ, ɱɬɨ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɱɢɦɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɚ. ɇɚɯɨɞɢɦ 

 ሺͳ − ܨ ɤɪɢɬ . ȿɫɥɢܨ ሻ-ɤɜɚɧɬɢɥɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ Ɏɢɲɟɪɚߙ ≤  ɤɪɢɬ ,  ɬɨܨ

ɝɢɩɨɬɟɡɚ  ɩɪɢɧɢɦɚɟɬɫɹ, ɟɫɥɢ ɠɟ  ܨ >  .ɤɪɢɬ, ɬɨ ɝɢɩɨɬɟɡɚ  ɨɬɜɟɪɝɚɟɬɫɹܨ

Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ 

 

1. Ƚɦɭɪɦɚɧ ȼ.ȿ. Ɍɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɫɬɚɬɢɫɬɢɤɚ. – 

Ɇ.: ȼɵɫɲɚɹ ɲɤɨɥɚ, 1979. 

2. ɋɦɢɪɧɨɜ ɇ.ȼ., Ⱦɭɧɢɧ-Ȼɚɪɤɨɜɫɤɢɣ ɂ.ȼ. Ʉɭɪɫ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ (ɞɥɹ ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɥɨɠɟɧɢɣ). – Ɇ.: 

ɇɚɭɤɚ, 1969. 

3. ɉɥɚɧɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ. – Ɇ.: Ɇɢɪ, 1977. 
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ɉɪɢɥɨɠɟɧɢɟ 

 ȼɚɪɢɚɧɬɵ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɡɚɞɚɧɢɣ ɩɨ ɬɟɦɟ «Ɋɟɝɪɟɫɫɢɨɧɧɵɣ ɚɧɚɥɢɡ» 

  

 № 1 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.1  2.1  1.9  1.3  1.7  1.4  2.0  1.5  1.7  2.7   

y:0.7  1.3  1.5  1.2  1.7  1.8  1.2  1.8  2.1  3.0   

  

 № 2 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.0  1.6  1.1  2.3  2.6  1.6  2.1  2.2  2.4  2.7   

y:0.7  1.7  1.5  1.3  2.1  2.1  1.8  1.6  1.6  2.3   

  

 № 3 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.3  1.8  1.6  1.3  1.0  2.3  1.8  2.5  2.5  1.9   

y:1.2  1.4  1.5  2.0  0.9  1.7  1.4  1.2  2.5  1.7   

  

 № 4 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:0.8  0.4  1.1  1.8  2.8  1.8  2.1  2.0    2.3  2.0   

y:1.5  0.3  1.5  1.9  1.9  0.8  2.4  2.6    1.5  1.1   

 

 № 5 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:0.9  1.0  2.3  1.8  1.8  2.0  1.2  2.1     1.6  1.8   

y:0.7  1.5  1.5  1.3  1.0  2.1  1.6  1.3     2.7  2.5   

  

 № 6 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.5  2.0  1.5  1.3  1.4  1.6  1.3  2.6     2.3  1.5   

y:0.6  1.9  1.0  2.1  1.8  1.6  1.9  2.0     2.3  2.1   

  

 № 7 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.9  2.2  1.7  1.9  1.9  1.1  1.4  1.8     1.8  1.8   

y:1.6  1.7  1.7  1.3  1.6  1.7  2.2  1.3     2.4  1.3   

 

 № 8 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.9  1.6  1.2  1.6  1.8  0.8  1.4  2.2     2.0  1.7   

y:0.4  1.4  0.7  1.1  1.8  1.6  1.6  1.5     1.8  2.1   
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 № 9 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:0.9  0.7  1.1  1.9  1.1  1.8  1.7  1.5     1.4  2.0   

y:1.5  1.2  0.6  1.6  2.4  2.0  1.9  2.1     1.5  2.2   

  

 № 10 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.7  0.2  1.5  2.2  1.7  2.3  2.1  1.8     2.1  1.8   

y:1.1  1.1  1.4  2.0  1.5  2.1  2.3  0.8     2.3  1.6   

  

 № 11 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:0.3  1.4  2.1  0.9  1.8  2.2  1.4  1.8     1.7  1.5   

y:0.8  1.0  0.9  0.6  2.0  1.5  2.3  2.3     2.3  2.1   

  

 № 12 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.6  1.3  2.1  1.4  1.5  1.1  1.0  1.2     2.5  1.5   

y:-0.0 0.5  1.1  0.9  1.8  2.2  1.6  2.1     2.4  1.7   

  

 № 13 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.1  1.0  0.5  2.1  2.7  1.4  1.4  3.8     1.4  2.7   

y:0.5  1.4  1.1  1.5  1.8  1.6  1.7  2.0     1.2  2.3   

  

 № 14 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:0.7  0.9  0.5  1.7  2.1  1.3  1.1  2.0     2.2  1.9   

y:1.2  1.8  2.1  1.5  2.4  0.9  1.1  1.5     3.3  2.8   

  

 № 15 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.4  1.1  1.2  2.1  1.4  2.2  2.2  1.3     2.6  2.8   

y:1.4  1.3  1.2  1.6  1.2  1.8  1.9  2.2     1.3  1.8   

  

 № 16 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:2.3  1.9  0.5  1.5  1.4  1.9  1.7  2.5     1.7  1.8   

y:0.8  1.5  1.4  1.0  1.8  1.9  2.8  1.9     1.5  1.2   
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 № 17 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.4  0.8  2.0  1.7  2.1  2.3  2.4  1.3     2.1  1.7   

y:0.2  1.2  0.9  0.7  1.4  2.0  1.3  2.3     1.9  1.9   

  

 № 18 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:0.8  1.7  2.4  1.5  1.9  2.0  2.5  1.9     2.3  1.7   

y:1.7  2.1  1.7  1.9  1.0  1.7  1.2  1.1     2.8  1.5   

  

 № 19 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.4  0.8  1.9  1.5  1.2  2.2  1.8  2.6     2.0  1.9   

y:0.3  1.7  1.4  1.0  2.5  1.6  2.6  2.1     3.0  1.9   

  

 № 20 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:0.5  1.4  1.0  2.4  0.8  2.6  2.7  1.4     2.7  2.1   

y:1.3  1.0  1.3  1.6  2.2  1.8  2.4  2.0     1.4  1.9   

  

 № 21 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:2.5  0.8  1.1  1.8  1.7  1.5  1.3  2.9     2.1  2.2   

y:1.9  1.7  1.3  0.7  1.3  1.5  1.8  1.8     1.5  1.4   

 

 № 22 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.6  1.8  1.1  2.3  1.2  1.2  2.1  2.5     2.5  1.9   

y:1.6  1.5  1.5  0.8  1.9  1.4  2.0  2.3     1.6  1.9   

 

 № 23 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.1  1.8  1.9  2.0  2.1  1.8  1.8  2.6     2.2  2.5   

y:0.6  1.4  1.5  2.0  1.8  1.7  1.8  1.7     2.2  1.8   

 

 № 24 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:0.2  0.4  1.7  1.6  0.6  1.3  2.1  2.4     2.9  1.6   

y:0.8  1.1  1.7  1.0  1.7  2.0  2.7  1.5     1.0  1.5   
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 № 25 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:0.4  0.7  0.6  1.5  1.3  1.9  2.3  2.8     2.1  2.0   

y:1.3  0.4  1.3  1.3  1.9  1.7  1.4  2.3     1.6  1.1   

 

 № 26 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.7  1.3  0.9  1.0  0.9  1.5  2.5  1.6     2.7  1.2   

y:1.0  0.9  1.4  1.7  2.2  1.9  1.6  1.1     1.9  1.9   

  

 № 27 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.3  0.4  1.4  1.5  1.5  1.4  1.1  1.8     1.3  1.7   

y:0.6  1.1  1.1  2.3  1.6  2.1  2.1  1.5     2.4  2.5   

  

 № 28 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.8  0.2  1.7  1.1  1.6  2.1  1.0  1.6     1.5  2.3   

y:2.1  2.0  1.1  2.2  2.5  1.9  2.1  1.9     2.2  1.9   

 

 № 29 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.1  1.1  1.3  1.9  1.4  2.5  0.9  1.9     1.8  2.2   

y:0.5  1.6  1.2  0.5  1.7  1.3  1.6  2.6     2.3  2.3   

  

 № 30 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.3  1.2  2.3  1.5  2.0  1.1  3.3  1.4     1.6  2.8   

y:0.9  1.9  0.7  0.6  1.2  2.5  1.6  1.1     1.6  1.6   

  

 № 31 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.6  0.7  0.6  1.9  2.1  0.8  2.0  1.8     1.6  2.3   

y:1.4  1.8  1.2  1.4  1.6  1.5  1.9  2.1     1.5  2.5   

  

 № 32 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.7  1.3  0.9  1.2  2.0  2.4  2.2  1.9     2.5  1.3   

y:0.9  0.9  0.6  1.7  1.2  1.9  1.6  2.8     2.4  2.5   

  

 № 33 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:0.9  1.7  1.0  0.4  1.7  1.2  1.8  1.5     2.6  1.8   

y:0.8  1.6  2.0  1.7  2.4  1.1  1.8  2.1     1.4  1.4    
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 № 34 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:0.8  0.2  1.1  2.7  2.8  1.6  1.3  2.9     2.2  2.9   

y:0.6  1.6  1.3  1.3  0.8  1.8  2.3  2.0     1.5  2.1   

 

 № 35 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.3  2.3  2.1  2.1  1.9  1.2  1.8  2.0     2.1  2.1   

y:1.3  1.8  1.4  1.5  1.9  2.2  1.8  1.4     2.8  2.0    

 

 № 36 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.1  1.4  2.1  1.3  1.8  2.1  2.2  2.6     2.3  2.2   

y:0.5  1.7  1.1  2.1  1.2  1.4  1.0  3.2     1.5  3.6   

  

 № 37 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:0.6  1.7  1.0  2.0  1.3  1.6  2.4  2.4     2.0  2.0   

y:1.4  1.5  1.4  1.7  1.6  2.6  1.7  2.2     2.4  2.5   

 

 № 38 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.1  0.5  1.6  1.9  1.1  1.7  2.1  1.4     2.7  2.3   

y:0.9  1.7  1.2  2.5  1.4  1.5  2.0  1.9     2.4  2.2   

  

 № 39 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.9  1.6  1.2  1.0  1.2  1.0  1.6  2.7     1.8  2.3   

y:1.3  1.5  1.4  1.5  1.0  1.1  2.1  2.2     1.5  1.9   

  

 № 40 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.2  1.2  1.5  1.4  1.3  2.0  1.8  1.7     2.1  1.6   

y:1.9  0.7  2.9  2.1  1.3  1.6  1.8  1.1     1.5  1.9   

  

 № 41 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.0  2.0  1.9  1.8  1.3  2.5  2.6  1.4     1.9  2.1   

y:1.4  2.0  0.4  1.6  1.9  2.2  1.7  1.9     1.0  2.1   

  

 № 42 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.7  0.8  0.8  2.0  1.5  1.9  2.0  1.6     1.2  1.7   

y:0.8  1.4  0.7  0.7  2.3  2.0  1.4  2.4     3.0  2.3   
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 № 43 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.2  1.1  2.0  1.1  2.3  2.1  1.1  1.4     1.9  1.7   

y:0.5  2.1  1.2  1.2  2.7  1.5  2.0  1.1     2.7  2.0   

  

 № 44 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.1  1.5  1.7  0.8  1.5  0.8  2.1  1.3     1.8  1.9   

y:0.8  1.6  1.6  2.1  1.2  1.6  2.3  2.2     2.3  1.8   

 

 № 45 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.2  1.0  2.2  1.7  2.7  1.3  1.8  2.3     2.0  2.1   

y:1.1  -0.1 1.6  1.6  1.9  1.7  2.1  1.8     1.7  2.2   

  

 № 46 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.1  2.0  1.5  2.3  0.7  1.7  2.2  2.4     2.6  2.0   

y:0.7  1.4  0.3  0.9  0.9  1.7  1.9  1.9     1.9  2.3   

 

 № 47 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.1  1.8  1.8  1.2  2.2  1.4  2.0  2.3     2.1  3.6   

y:1.4  1.0  2.6  1.9  1.5  1.6  1.8  1.8     2.1  2.1   

 

 № 48 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.0  1.3  1.5  1.5  1.5  1.8  1.8  2.2     3.3  1.7   

y:1.1  1.7  1.5  1.1  1.7  2.5  1.8  2.6     2.7  2.7   

 

 № 49 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:1.4  1.6  1.8  1.5  1.5  2.0  2.1  1.0     1.1  2.0   

y:1.7  2.0  1.7  0.7  1.9  1.1  2.3  1.4     1.7  1.7   

  

 № 50 

x:2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0 11.0  

y:0.8  1.0  0.9  2.4  1.3  1.7  1.6  1.3  2.7  2.3   

y:0.8  1.6  1.3  1.4  1.2  2.0  1.4  1.7  1.9  2.9   
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