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ɈȻɊȺȻɈɌɄȺ ɂ ɊȺɁȼȿȾɈЧɇЫɃ ȺɇȺɅɂɁ  
ЧɂɋɅɈȼЫХ ɆȺɋɋɂȼɈȼ ȾȺɇɇЫХ 

ɍɩɪɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɚɦɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɢɚɰɢɨɧɧɨɣ ɬɟɯɧɢɤɢ ɩɪɟɞɩɨɥɚɝɚɟɬ 

ɜɵɩɨɥɧɟɧɢɟ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɪɚɛɨɬ ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-

ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ. Ɉɛɳɢɦɢ ɞɥɹ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɨ-

ɫɬɚɜɥɹɸɳɢɯ ɹɜɥɹɸɬɫɹ ɜɨɩɪɨɫɵ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɨɛɴɟɤɬɚɦɢ ɢ ɩɪɨɰɟɫɫɚɦɢ ɫ ɰɟɥɶɸ 

ɫɛɨɪɚ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɟɟ ɨɛɪɚɛɨɬɤɢ ɢ ɩɟɪɜɢɱɧɨɝɨ (ɪɚɡɜɟɞɨɱɧɨɝɨ) 

ɚɧɚɥɢɡɚ ɩɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɪɚɫɫɦɨɬɪɟɧɵ 

ɚɤɬɭɚɥɶɧɵɟ ɜɨɩɪɨɫɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɪɚ-

ɛɨɬɤɢ ɢ ɪɚɡɜɟɞɨɱɧɨɝɨ ɚɧɚɥɢɡɚ ɱɢɫɥɨɜɵɯ ɦɚɫɫɢɜɨɜ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɯ 

ɨɪɝɚɧɢɡɚɰɢɣ ɢ ɩɪɢ ɨɛɭɱɟɧɢɢ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɭɱɪɟɠɞɟɧɢɹɯ ɝɪɚɠɞɚɧɫɤɨɣ ɚɜɢɚ-

ɰɢɢ.  

Ʉɥɸчеɜые ɫɥɨɜɚ: ɜɵɛɨɪɤɚ, ɛɢɧɚɪɧɵɣ ɪɹɞ, ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ, ɮɢɥɶɬɪɚɰɢɹ, 

ɪɚɡɜɟɞɨɱɧɵɣ ɚɧɚɥɢɡ, ɫɬɚɰɢɨɧɚɪɧɨɫɬɶ ɡɧɚɱɟɧɢɣ ɜɵɛɨɪɤɢ, ɚɧɚɥɢɡ ɧɚ ɜɵɛɪɨɫ, ɫɬɚ-

ɬɢɫɬɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ. 

V. Z. Chokoj 

Irkutsk, Russia 

 

DATA PROCESSING AND EXPLORATORY DATA ANALYSIS 

Aircraft maintenance procedures imply doing different work of logistic, organi-

zational and technical and technological character. Their common issues are those of 

surveillance objects and processes for the purpose of numerical data collection, pro-

cessing and exploratory data analysis before using for taking decisions. The urgent 



issues of mathematical and instrumental support for processing and exploratory data 

analysis within the operating company and under teaching in educational establish-

ments of civil aviation are discussed in this regard. 

Key words: sample, binary sequence, data processing, filtering, exploratory 

analysis, stationarity of sample values, outlier analysis, statistical criteria. 

 

ɇɟɨɛɯɨɞɢɦɵɟ ɨɛɴɟɦɵ ɢ ɬɪɟɛɭɟɦɨɟ ɤɚɱɟɫɬɜɨ (ɞɨɫɬɨɜɟɪɧɨɫɬɶ) ɢɫɯɨɞɧɵɯ ɞɚɧ-

ɧɵɯ ɜɨ ɦɧɨɝɨɦ ɹɜɥɹɸɬɫɹ ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɫɥɨɠɧɵɦɢ ɨɪɝɚɧɢɡɚ-

ɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ ɝɪɚɠɞɚɧɫɤɨɣ ɚɜɢɚɰɢɢ, ɝɞɟ ɰɟɧɚ ɨɲɢɛɨɤ ɭɩɪɚɜ-

ɥɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɨ ɜɟɥɢɤɚ. ɗɬɨ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɜɚɠɧɨɫɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ, ɦɟɬɨ-

ɞɢɱɟɫɤɨɝɨ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɩɪɨɫɨɜ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɚɧɚ-

ɥɢɡɚ ɱɢɫɥɨɜɵɯ ɞɚɧɧɵɯ. ɉɪɢ ɷɬɨɦ ɜɚɠɧɨ, ɱɬɨɛɵ ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɫɪɟɞɫɬɜɚ ɨɛɪɚ-

ɛɨɬɤɢ ɢ ɚɧɚɥɢɡɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɪɟɚɥɶɧɵɦ ɭɫɥɨɜɢɹɦ ɢ ɜɨɡɦɨɠɧɨɫɬɹɦ ɷɤɫɩɥɭɚ-

ɬɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɭɱɪɟɠɞɟɧɢɣ. 

Ʉ ɤɥɚɫɫɭ ɡɚɞɚɱ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɛɥɸɞɟɧɢɣ ɢ ɤ ɩɪɟɞɜɚɪɢ-

ɬɟɥɶɧɨɦɭ ɚɧɚɥɢɡɭ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɛɥɸɞɟɧɢɣ ɦɨɠɧɨ ɨɬɧɟɫɬɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɪɚɡɜɟ-

ɞɨɱɧɵɣ ɚɧɚɥɢɡ, ɮɢɥɶɬɪɚɰɢɸ, ɚɧɚɥɢɡ ɫɬɚɰɢɨɧɚɪɧɨɫɬɢ ɞɚɧɧɵɯ, ɚɧɚɥɢɡ ɞɢɧɚɦɢɤɢ 

ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɩɪɨɰɟɫɫɨɜ. 

Ɋɚɡɜɟɞɨɱɧɵɣ ɚɧɚɥɢɡ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɹɜɥɟɧɢɟ ɜ ɞɚɧɧɵɯ ɡɧɚɱɢɦɨ ɨɬɥɢɱɚɸ-

ɳɢɯɫɹ ɡɧɚɱɟɧɢɣ, ɧɚɡɵɜɚɟɦɵɯ ɜɵɛɪɨɫɚɦɢ, ɢ ɛɥɢɡɤɢɯ ɤ ɧɢɦ ɡɧɚɱɟɧɢɣ, ɧɚɡɵɜɚɟɦɵɯ 

ɦɚɪɝɢɧɚɥɚɦɢ. Ɍɚɤɢɟ ɡɧɚɱɟɧɢɹ, ɟɫɥɢ ɨɧɢ ɫɥɭɱɚɣɧɵ, ɦɨɝɭɬ ɜ ɩɨɫɥɟɞɭɸɳɟɦ ɫɭɳɟ-

ɫɬɜɟɧɧɨ ɢɫɤɚɡɢɬɶ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɤɨɩɥɟɧɧɵɯ ɞɚɧɧɵɯ, ɧɚɩɪɢɦɟɪ, 

ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɪɨɝɧɨɡɧɵɯ ɦɨɞɟɥɟɣ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɜɵɹɜɥɟɧɧɵɟ ɚɧɨɦɚɥɢɢ, ɩɨ-

ɫɥɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ, ɞɨɥɠɧɵ ɛɵɬɶ ɫɜɨɟɜɪɟɦɟɧɧɨ ɭɫɬɪɚɧɟɧɵ. 

Ɋɚɡɜɟɞɨɱɧɵɣ ɚɧɚɥɢɡ ɨɛɵɱɧɨ ɫɜɨɞɢɬɫɹ ɤ ɩɪɨɜɟɪɤɟ ɝɢɩɨɬɟɡɵ ɨ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ 

ɨɞɧɨɪɨɞɧɨɫɬɢ ɜɵɛɨɪɤɢ ɩɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ ɤ ɧɟɣ ɧɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ݔ௡, ɧɟ ɭɤɥɚɞɵ-

ɜɚɸɳɟɝɨɫɹ ɜ ɬɟɤɭɳɢɣ ɪɚɡɦɚɯ ɡɧɚɱɟɧɢɣ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ 

ɚɥɝɨɪɢɬɦɵ, ɢɧɜɚɪɢɚɧɬɧɵɟ ɤ ɚɧɨɦɚɥɶɧɵɦ ɦɚɤɫɢɦɭɦɭ ɢ ɦɢɧɢɦɭɦɭ, ɢ ɨɫɧɨɜɚɧɧɵɟ 

ɧɚ ɤɪɢɬɟɪɢɹɯ Ⱦɢɤɫɨɧɚ, r-ɫɬɚɬɢɫɬɢɤɢ, Ƚɪɚɛɛɫɚ, ɬɪɟɯ ɫɢɝɦ, ɂɪɜɢɧɚ, Ɋɨɦɚɧɨɜɫɤɨɝɨ, 

Ʉɨɤɪɟɧɚ ɢ ɞɪɭɝɢɯ. 



Аɥɝɨɪɢɬɦ ɫ ɤɪɢɬɟɪɢɟɦ Ⱦɢɤɫɨɧɚ. ɉɨɫɥɟ ɪɚɧɠɢɪɨɜɚɧɢɹ ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɢ ɜ 

ɩɨɪɹɞɤɟ ɧɟ ɭɛɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬ ɮɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ: 𝑑௡ = 𝑥𝑛−𝑥𝑛−భ𝑥𝑛−𝑥భ  – ɩɪɢ ɩɨɞɨɡɪɟɧɢɢ ݔ௡ ɧɚ ɚɧɨɦɚɥɶɧɵɣ ɦɚɤɫɢɦɭɦ; 𝑑ଵ = 𝑥మ−𝑥భ𝑥𝑛−𝑥భ – ɩɪɢ ɩɨɞɨɡɪɟɧɢɢ ݔଵ ɧɚ ɚɧɨɦɚɥɶɧɵɣ ɦɢɧɢɦɭɦ. 

Ⱦɚɥɟɟ, ɡɚɞɚɜɲɢɫɶ ɭɪɨɜɧɟɦ ɡɧɚɱɢɦɨɫɬɢ α, ɨɩɪɟɞɟɥɹɸɬ ɬɚɛɭɥɢɪɨɜɚɧɧɨɟ 

(ɧɚɩɪɢɦɟɪ, ɜ [Аɣɜɚɡɹɧ, 1998]) ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ dα, n. ɇɚ ɡɚɜɟɪɲɚɸ-

ɳɟɦ ɷɬɚɩɟ ɫɪɚɜɧɢɜɚɸɬ ɮɚɤɬɢɱɟɫɤɨɟ ɢ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɹ ɤɪɢɬɟɪɢɹ. ȿɫɥɢ dα, n൑dn 

(ɢɥɢ dα, n൑d1), ɬɨ ɢɫɫɥɟɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ xn  (ɢɥɢ x1) ɩɪɢɡɧɚɟɬɫɹ ɡɧɚɱɢɦɨ ɚɧɨɦɚɥɶ-

ɧɵɦ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ – ɧɨɪɦɚɥɶɧɵɦ (ɬɨ ɟɫɬɶ ɡɧɚɱɢɦɨ ɧɟ ɨɬɥɢɱɚɸɳɢɦɫɹ ɨɬ 

ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɡɧɚɱɟɧɢɣ ɜɵɛɨɪɤɢ). 

Аɥɝɨɪɢɬɦ ɫ r-ɫɬɚɬɢɫɬɢɤɨɣ. ȼɧɚɱɚɥɟ ɜɵɩɨɥɧɹɸɬ ɪɚɧɠɢɪɨɜɚɧɢɟ ɜɵɛɨɪɤɢ ɜ ɩɨ-

ɪɹɞɤɟ ɧɟ ɭɛɵɜɚɧɢɹ ɢ ɪɚɫɱɟɬ ɮɚɤɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ r-ɫɬɚɬɢɫɬɢɤɢ:  ݎ௡ = 𝑥𝑛−𝑥̅𝐷𝑥·√𝑛−భ𝑛  – ɩɪɢ ɩɨɞɨɡɪɟɧɢɢ ݔ௡ ɧɚ ɚɧɨɦɚɥɶɧɵɣ ɦɚɤɫɢɦɭɦ; 

ଵݎ = 𝑥̅ − 𝑥భ𝐷𝑥·√𝑛−భ𝑛  – ɩɪɢ ɩɨɞɨɡɪɟɧɢɢ ݔଵ ɧɚ ɚɧɨɦɚɥɶɧɵɣ ɦɢɧɢɦɭɦ, 

ɝɞɟ: ̅ݔ – ɫɪɟɞɧɟɟ ɩɨ ɜɵɛɨɪɤɟ (ɫ ɭɱɟɬɨɦ ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ); 𝐷𝑥 – ɞɢɫɩɟɪɫɢɹ ɜɵɛɨɪɤɢ (ɫ ɭɱɟɬɨɦ ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ). 

Ⱦɚɥɟɟ, ɡɚɞɚɜɲɢɫɶ ɭɪɨɜɧɟɦ ɡɧɚɱɢɦɨɫɬɢ α, ɢ ɪɚɫɫɱɢɬɚɜ ɱɢɫɥɨ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ 

f = n–2, ɨɩɪɟɞɟɥɹɸɬ ɬɚɛɭɥɢɪɨɜɚɧɧɨɟ (ɧɚɩɪɢɦɟɪ, ɜ [Аɣɜɚɡɹɧ, 1998]) ɩɨɪɨɝɨɜɨɟ 

ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ rα, f. ɇɚ ɡɚɜɟɪɲɚɸɳɟɦ ɷɬɚɩɟ ɫɪɚɜɧɢɜɚɸɬ ɮɚɤɬɢɱɟɫɤɨɟ ɢ ɩɨɪɨ-

ɝɨɜɨɟ ɡɧɚɱɟɧɢɹ ɤɪɢɬɟɪɢɹ. ȿɫɥɢ rα, f ൑ rn (ɢɥɢ rα, f ൑ r1), ɬɨ ɢɫɫɥɟɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ xn 

(ɢɥɢ x1) ɩɪɢɡɧɚɟɬɫɹ ɡɧɚɱɢɦɨ ɚɧɨɦɚɥɶɧɵɦ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ – ɧɨɪɦɚɥɶɧɵɦ. 

Аɥɝɨɪɢɬɦ ɫ ɤɪɢɬɟɪɢɟɦ Ƚɪɚɛɛɫɚ. ȼɧɚɱɚɥɟ ɜɵɩɨɥɧɹɸɬ ɪɚɧɠɢɪɨɜɚɧɢɟ ɜɵɛɨɪɤɢ 

ɜ ɩɨɪɹɞɤɟ ɧɟ ɭɛɵɜɚɧɢɹ ɢ ɪɚɫɱɟɬ ɮɚɤɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɤɪɢɬɟɪɢɹ: 𝑔௡ = 𝑥𝑛−𝑥̅𝐷𝑥  – ɩɪɢ ɩɨɞɨɡɪɟɧɢɢ ݔ௡ ɧɚ ɚɧɨɦɚɥɶɧɵɣ ɦɚɤɫɢɦɭɦ; 𝑔ଵ = 𝑥̅−𝑥భ𝐷𝑥  – ɩɪɢ 

ɩɨɞɨɡɪɟɧɢɢ ݔଵ ɧɚ ɚɧɨɦɚɥɶɧɵɣ ɦɢɧɢɦɭɦ. 



Ⱦɚɥɟɟ, ɡɚɞɚɜɲɢɫɶ ɭɪɨɜɧɟɦ ɡɧɚɱɢɦɨɫɬɢ α, ɨɩɪɟɞɟɥɹɸɬ ɬɚɛɭɥɢɪɨɜɚɧɧɨɟ 

(ɧɚɩɪɢɦɟɪ, ɜ [Аɣɜɚɡɹɧ, 1998]) ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ 𝑔𝛼,௡. ɇɚ ɡɚɜɟɪɲɚɸ-

ɳɟɦ ɷɬɚɩɟ ɫɪɚɜɧɢɜɚɸɬ ɮɚɤɬɢɱɟɫɤɨɟ ɢ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɹ ɤɪɢɬɟɪɢɹ. ȿɫɥɢ 𝑔𝛼,௡ ൑𝑔௡ (ɢɥɢ 𝑔𝛼,௡ ൑ 𝑔ଵ), ɬɨ ɢɫɫɥɟɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ xn (ɢɥɢ x1) ɩɪɢɡɧɚɟɬɫɹ ɡɧɚɱɢɦɨ ɚɧɨ-

ɦɚɥɶɧɵɦ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ – ɧɨɪɦɚɥɶɧɵɦ. 

Аɥɝɨɪɢɬɦ ɫ ɤɪɢɬɟɪɢɟɦ «ɬɪɟɯ ɫɢɝɦ». ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɧɨɪɦɚɥɶɧɨ ɢ ɤɜɚɡɢɧɨɪ-

ɦɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɜɵɛɨɪɨɤ. ȼɧɚɱɚɥɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɪɟɞɧɟɟ ݔ ɢ ɋɄɈ 𝜎𝑥. 

Ⱦɚɥɟɟ ɩɪɨɜɟɪɹɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ |ݔ − |௡ݔ > ͵ ∙ 𝜎𝑥. ȿɫɥɢ ɭɫɥɨɜɢɟ ɜɵɩɨɥ-

ɧɹɟɬɫɹ, ɬɨ ݔ௡ ɩɪɢɡɧɚɟɬɫɹ ɚɧɨɦɚɥɶɧɵɦ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ – ɧɨɪɦɚɥɶɧɵɦ. ɑɚɫɬɨ 

ɭɫɥɨɜɢɟ «ɬɪɟɯ ɫɢɝɦ» ɫɱɢɬɚɸɬ ɱɪɟɡɦɟɪɧɨ ɠɟɫɬɤɢɦ, ɩɪɢɜɨɞɹɳɢɦ ɤ ɢɡɥɢɲɧɟɣ ɨɬ-

ɛɪɚɤɨɜɤɟ ɡɧɚɱɟɧɢɣ ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɢ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɢɫɩɨɥɶɡɭɸɬ ɛɨɥɟɟ ɥɨɹɥɶɧɵɟ 

ɭɫɥɨɜɢɹ: 

- ɩɪɢ ͸ < ݊ ൑ ͳͲͲ ɢɫɩɨɥɶɡɭɸɬ ɭɫɥɨɜɢɟ |ݔ − |௡ݔ > Ͷ ∙ 𝜎𝑥; 

- ɩɪɢ ͳͲͲ < ݊ ൑ ͳͲͲͲ ɢɫɩɨɥɶɡɭɸɬ ɭɫɥɨɜɢɟ |ݔ − |௡ݔ > Ͷ,ͷ ∙ 𝜎𝑥; 

- ɩɪɢ ͳͲͲͲ < ݊ ൑ ͳͲͲͲͲ ɢɫɩɨɥɶɡɭɸɬ ɭɫɥɨɜɢɟ |ݔ − |௡ݔ > ͷ ∙ 𝜎𝑥. 

Аɥɝɨɪɢɬɦ ɫ ɤɪɢɬɟɪɢɟɦ ɂɪɜɢɧɚ. ȼɧɚɱɚɥɟ ɜɵɩɨɥɧɹɸɬ ɪɚɧɠɢɪɨɜɚɧɢɟ ɜɵɛɨɪɤɢ 

ɜ ɩɨɪɹɞɤɟ ɧɟ ɭɛɵɜɚɧɢɹ, ɨɰɟɧɤɭ ɋɄɈ 𝜎𝑥 ɢ ɪɚɫɱɟɬ ɮɚɤɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɤɪɢɬɟ-

ɪɢɹ: 𝜂௡ = 𝑥𝑛− 𝑥𝑛−భ𝜎𝑥  – ɩɪɢ ɩɨɞɨɡɪɟɧɢɢ ݔ௡ ɧɚ ɚɧɨɦɚɥɶɧɵɣ ɦɚɤɫɢɦɭɦ; 𝜂ଵ = 𝑥మ− 𝑥భ𝜎𝑥  – ɩɪɢ ɩɨɞɨɡɪɟɧɢɢ ݔଵ ɧɚ ɚɧɨɦɚɥɶɧɵɣ ɦɢɧɢɦɭɦ. 

Ⱦɚɥɟɟ, ɡɚɞɚɜɲɢɫɶ ɭɪɨɜɧɟɦ ɡɧɚɱɢɦɨɫɬɢ ߙ, ɨɩɪɟɞɟɥɹɸɬ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ 

ɤɪɢɬɟɪɢɹ: 𝜂𝛼,௡ = ʹ ∙ √݊+0,6 – ɩɪɢ ߙ = Ͳ,ͳ; 𝜂𝛼,௡ = ʹ,ͷ ∙ √݊ + 0,75 – ɩɪɢ ߙ = Ͳ,Ͳͷ; 𝜂𝛼,௡ = ͵ ∙ √݊+1,15 – ɩɪɢ ߙ = Ͳ,Ͳͳ. 

ɇɚ ɡɚɜɟɪɲɚɸɳɟɦ ɷɬɚɩɟ ɫɪɚɜɧɢɜɚɸɬ ɮɚɤɬɢɱɟɫɤɨɟ ɢ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɹ ɤɪɢ-

ɬɟɪɢɹ. ȿɫɥɢ 𝜂𝛼,௡ ൑ 𝜂௡ (ɢɥɢ 𝜂𝛼,௡ ൑ 𝜂ଵ), ɬɨ ɢɫɫɥɟɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ xn (ɢɥɢ x1) ɩɪɢ-

ɡɧɚɟɬɫɹ ɡɧɚɱɢɦɨ ɚɧɨɦɚɥɶɧɵɦ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ – ɧɨɪɦɚɥɶɧɵɦ. 



Аɥɝɨɪɢɬɦ ɫ ɤɪɢɬɟɪɢɟɦ Ɋɨɦɚɧɨɜɫɤɨɝɨ. ɑɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɤɨɪɨɬɤɢɯ ɜɵɛɨ-

ɪɨɤ (n< 20). ȼɧɚɱɚɥɟ ɜɵɩɨɥɧɹɸɬ ɪɚɧɠɢɪɨɜɚɧɢɟ ɜɵɛɨɪɤɢ ɜ ɩɨɪɹɞɤɟ ɧɟ ɭɛɵɜɚɧɢɹ, 

ɨɰɟɧɤɭ ɋɄɈ 𝜎𝑥 ɢ ɪɚɫɱɟɬ ɮɚɤɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɤɪɢɬɟɪɢɹ: ߚ௡ = 𝑥𝑛−𝑥̅𝜎𝑥  – ɩɪɢ ɩɨɞɨɡɪɟɧɢɢ ݔ௡ ɧɚ ɚɧɨɦɚɥɶɧɵɣ ɦɚɤɫɢɦɭɦ; ߚଵ = 𝑥̅−𝑥భ𝜎𝑥  – ɩɪɢ ɩɨɞɨɡɪɟɧɢɢ ݔଵ ɧɚ ɚɧɨɦɚɥɶɧɵɣ ɦɢɧɢɦɭɦ. 

Ⱦɚɥɟɟ, ɡɚɞɚɜɲɢɫɶ ɭɪɨɜɧɟɦ ɡɧɚɱɢɦɨɫɬɢ ߙ, ɨɩɪɟɞɟɥɹɸɬ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ 

ɤɪɢɬɟɪɢɹ: ߚ𝛼,௡ = Ͳ,ͷ͹ͳ ∙ lnሺ݊ − ͳሻ + Ͳ,ͻͷͳ – ɩɪɢ ߙ = Ͳ,ͳ; ߚ𝛼,௡ = Ͳ,͸ͷͳ ∙ lnሺ݊ − ͳሻ + Ͳ,ͺͺ͵ – ɩɪɢ ߙ = Ͳ,Ͳͷ; ߚ𝛼,௡ = Ͳ,ͺ͵͹ ∙ lnሺ݊ − ͳሻ + Ͳ,͸Ͷʹ – ɩɪɢ ߙ = Ͳ,Ͳͳ. 

ɇɚ ɡɚɜɟɪɲɚɸɳɟɦ ɷɬɚɩɟ ɫɪɚɜɧɢɜɚɸɬ ɮɚɤɬɢɱɟɫɤɨɟ ɢ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɹ ɤɪɢ-

ɬɟɪɢɹ. ȿɫɥɢ ߚ𝛼,௡ ൑ 𝛼,௡ߚ ௡ (ɢɥɢߚ ൑ -ଵ), ɬɨ ɢɫɫɥɟɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ xn (ɢɥɢ x1) ɩɪɢߚ

ɡɧɚɟɬɫɹ ɡɧɚɱɢɦɨ ɚɧɨɦɚɥɶɧɵɦ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ – ɧɨɪɦɚɥɶɧɵɦ. 

Фɢɥɶɬɪɚɰɢɹ (ɷɥɢɦɢɧɢɪɨɜɚɧɢɟ) ɞɚɧɧɵɯ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɢɬɭɚɰɢɹɯ, ɤɨɝɞɚ ɬɟɤɭ-

ɳɚɹ ɜɵɛɨɪɤɚ ɦɚɥɚ, ɢ/ɢɥɢ ɧɚɛɥɸɞɚɟɦɵɟ ɡɧɚɱɟɧɢɹ ɢɦɟɸɬ ɧɟɞɨɫɬɚɬɨɱɧɭɸ ɞɨɫɬɨ-

ɜɟɪɧɨɫɬɶ. Ɏɨɪɦɚɥɶɧɨ ɩɨɥɭɱɟɧɢɟ ɷɥɢɦɢɧɢɪɨɜɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ x*
i (𝑖 = ͳ, ݊̅̅ ̅̅ ̅) ɫɜɨ-

ɞɢɬɫɹ ɤ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɧɚɛɥɸɞɚɟɦɨɝɨ ɡɧɚɱɟɧɢɹ xi ɫ ɭɱёɬɨɦ ɫɦɟɠɧɵɯ ɡɧɚɱɟɧɢɣ 

{…, xi– 1, xi,xi + 1, …}. Ɉɞɢɧ ɢɡ ɩɪɨɫɬɵɯ ɜɚɪɢɚɧɬɨɜ ɷɥɢɦɢɧɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɜɵɩɨɥ-

ɧɹɬɶɫɹ ɩɨ ɚɥɝɨɪɢɬɦɭ «ɧɟɥɢɧɟɣɧɨɝɨ ɫɝɥɚɠɢɜɚɧɢɹ ɩɨ 7 ɬɨɱɤɚɦ», ɩɪɟɞɩɨɥɚɝɚɸ-

ɳɟɦɭ ɜɵɱɢɫɥɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: ݔଵ∗ = ͵ͻ · ଵݔ + ͺ · ଶݔ − Ͷ · ଷݔ − Ͷ · ସݔ +· ହݔ + Ͷ · ଺ݔ − ʹ · ʹ଻Ͷݔ ; 
∗ଶݔ = ͺ · ଵݔ + ͳͻ · ଶݔ + ͳ͸ · ଷݔ + ͸ · ସݔ − Ͷ · ହݔ − ͹ · ଺ݔ + Ͷ · ʹ଻Ͷݔ ∗ଷݔ ; = −ସ·𝑥భ+ଵ଺·𝑥మ+ଵଽ·𝑥య+ଵଶ·𝑥ర+ଶ·𝑥ఱ−ସ·𝑥ల+𝑥ళସଶ ∗𝑖ݔ ; = ͹ · 𝑖ݔ + ͸ · ሺݔ𝑖+ଵ + 𝑖−ଵሻݔ + ͵ · ሺݔ𝑖+ଶ + 𝑖−ଶሻݔ − ʹ · ሺݔ𝑖+ଷ + 𝑖−ଷሻʹͳݔ ,         Ͷ ൑ 𝑖 ൑ ݊ − ∗௡−ଶݔ ;͵ = ௡−଺ݔ − Ͷ · ௡−ହݔ + ʹ · ௡−ସݔ + ͳʹ · ௡−ଷݔ + ͳͻ · ௡−ଶݔ + ͳ͸ · ௡−ଵݔ − Ͷ · ʹ௡Ͷݔ ; 



∗௡−ଵݔ = ସ·𝑥𝑛−ల−଻·𝑥𝑛−ఱ−ସ·𝑥𝑛−ర+଺·𝑥𝑛−య+ଵ଺·𝑥𝑛−మ+ଵଽ·𝑥𝑛−భ+଼·𝑥𝑛ସଶ ∗௡ݔ ; = −ଶ·𝑥𝑛−ల+ସ·𝑥𝑛−ఱ+𝑥𝑛−ర−ସ·𝑥𝑛−య−ସ·𝑥𝑛−మ+଼·𝑥𝑛−భ+ଷଽ·𝑥𝑛ସଶ . 

Аɧɚɥɢɡ ɫɬɚɰɢɨɧɚɪɧɨɫɬɢ ɞɚɧɧɵɯ ɨɛɵɱɧɨ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɫɜɨɟɜɪɟɦɟɧ-

ɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɜ ɧɚɛɥɸɞɚɟɦɵɯ ɩɪɨɰɟɫɫɚɯ ɜɨɫɯɨɞɹɳɟɝɨ ɢɥɢ ɧɢɫɯɨɞɹɳɟɝɨ 

ɬɪɟɧɞɚ. Ⱦɥɹ ɨɰɟɧɤɢ ɫɬɚɰɢɨɧɚɪɧɨɫɬɢ (ɧɟɫɬɚɰɢɨɧɚɪɧɨɫɬɢ) ɡɧɚɱɟɧɢɣ ɜ ɜɵɛɨɪɤɚɯ ɢɫ-

ɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɚɥɝɨɪɢɬɦɵ ɧɚ ɛɚɡɟ ɬɟɯ ɢɥɢ ɢɧɵɯ ɤɪɢɬɟɪɢɟɜ, ɧɚɩɪɢɦɟɪ, ɫɟ-

ɪɢɣ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɤɪɢɬɟɪɢɹ ɫɟɪɢɣ, ɩɨɜɨɪɨɬɧɵɯ ɬɨɱɟɤ, Аɛɛɟ, ɋɬɶɸɞɟɧɬɚ, 

Ɏɢɲɟɪɚ.  

Аɥɝɨɪɢɬɦ ɫ ɤɪɢɬɟɪɢɟɦ ɫɟɪɢɣ. ȼɧɚɱɚɥɟ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɢ {ݔ𝑖 , 𝑖 =ͳ, ݊̅̅ ̅̅ ̅} ɮɨɪɦɢɪɭɟɬɫɹ ɛɢɧɚɪɧɵɣ ɪɹɞ {ݕ𝑖} ɩɨ ɩɪɚɜɢɥɭ: ݕ𝑖 = {ͳ, если ݔ𝑖 ൒ ,௠;Ͳݔ если ݔ𝑖 < ௠ݔ .    ɝɞɟ xm  – ɦɟɞɢɚɧɚ ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɢ. 

Ⱦɚɥɟɟ ɜ ɛɢɧɚɪɧɨɦ ɪɹɞɟ ɩɨɞɫɱɢɬɵɜɚɸɬ ɱɢɫɥɨ ɨɞɧɨɪɨɞɧɵɯ ɫɟɪɢɣ 𝜈, ɡɚɞɚɸɬɫɹ 

ɭɪɨɜɧɟɦ ɡɧɚɱɢɦɨɫɬɢ α ɢ ɨɩɪɟɞɟɥɹɸɬ ɬɚɛɭɥɢɪɨɜɚɧɧɵɟ (ɧɚɩɪɢɦɟɪ, ɜ [Аɣɜɚɡɹɧ, 

1998]) ɩɨɪɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɤɪɢɬɟɪɢɹ 𝜈௡,ଵ−𝛼/ଶ ɢ 𝜈௡,𝛼/ଶ. ȿɫɥɢ ν ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨ-

ɜɢɸ 𝜈௡,ଵ−𝛼/ଶ ൑ 𝜈 ൑ 𝜈௡,𝛼/ଶ, ɬɨ ɝɢɩɨɬɟɡɚ ɨ ɫɬɚɰɢɨɧɚɪɧɨɫɬɢ ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɢ ɩɪɢ-

ɧɢɦɚɟɬɫɹ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ – ɨɬɜɟɪɝɚɟɬɫɹ. 

Аɥɝɨɪɢɬɦ ɫ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦ ɤɪɢɬɟɪɢɟɦ ɫɟɪɢɣ. Ɂɞɟɫɶ, ɩɨɦɢɦɨ ɱɢɫɥɚ ɫɟ-

ɪɢɣ ν, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɮɢɤɫɢɪɭɟɬɫɹ ɞɥɢɧɚ ɫɚɦɨɣ ɩɪɨɬɹɠɟɧɧɨɣ ɫɟɪɢɢ τ. Ƚɢɩɨɬɟɡɚ 

ɨ ɫɬɚɰɢɨɧɚɪɧɨɫɬɢ ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɢ ɩɪɢɧɢɦɚɟɬɫɹ, ɟɫɥɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɵɩɨɥɧɹ-

ɸɬɫɹ ɞɜɚ ɭɫɥɨɜɢɹ: 𝜈 ൒ Ͳ,ͷ · (݊ + ͳ − 𝑈𝛼 · √݊ − ͳ); 𝜏 ൑ ͵,͵ · logଵ଴ሺ݊ + ͳሻ, 

ɝɞɟ 𝑈𝛼 – ɤɜɚɧɬɢɥɶ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢ ɭɪɨɜɧɟ ɡɧɚɱɢɦɨɫɬɢ α. 

Аɥɝɨɪɢɬɦ ɫ ɤɪɢɬɟɪɢɟɦ ɩɨɜɨɪɨɬɧɵɯ ɬɨɱɟɤ ɢɫɫɥɟɞɭɟɬ ɛɢɧɚɪɧɵɣ ɪɹɞ, ɨɛɪɚɡɨ-

ɜɚɧɧɵɣ ɩɨ ɩɪɚɜɢɥɭ: ݕ𝑖 = {ͳ, если ݔ𝑖+ଵ − 𝑖ݔ ൒ Ͳ;Ͳ, если ݔ𝑖+ଵ − 𝑖ݔ < Ͳ. 



ɋɬɚɬɢɫɬɢɤɢ ν ɢ τ ɜɵɱɢɫɥɹɸɬ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɚɥɝɨɪɢɬɦɭ, ɧɨ ɞɥɹ ɫɬɚ-

ɰɢɨɧɚɪɧɨɣ ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɢ ɷɬɢ ɫɬɚɬɢɫɬɢɤɢ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨ-

ɜɢɹɦ:  𝜈 > Ͳ,͵͵ · ሺʹ · ݊ − ͳሻ − 𝑈𝛼 · √ଵ଼·௡−ଶଽଽ଴ ; 𝜏 > 𝜏଴, 
ɝɞɟ 𝜏଴ = {ͷ, если ݊ ൑ ʹ͸;             ͸, если ʹ͸ < ݊ ൑ ͳͷ͵;͹, если ݊ > ͳͷ͵          .  

Аɥɝɨɪɢɬɦ ɫ ɤɪɢɬɟɪɢɟɦ Аɛɛɟ. ȼɧɚɱɚɥɟ ɪɚɫɫɱɢɬɵɜɚɸɬ ɮɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ 

ɤɪɢɬɟɪɢɹ ߛф = ௤𝐷𝑥, 

ɝɞɟ: ݍ = ଴,ହ·∑ ሺ𝑥𝑖−𝑥𝑖+భሻమ𝑛−భ𝑖=భ௡−ଵ ;  𝐷𝑥 – ɞɢɫɩɟɪɫɢɹ ɡɧɚɱɟɧɢɣ ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɢ. 

Ⱦɚɥɟɟ, ɡɚɞɚɜɲɢɫɶ ɭɪɨɜɧɟɦ ɡɧɚɱɢɦɨɫɬɢ α, ɨɩɪɟɞɟɥɹɸɬ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ 

ɤɪɢɬɟɪɢɹ ߛ௡,𝛼. Ⱦɥɹ n  59 ɩɨɪɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɬɚɛɭɥɢɪɨɜɚɧɵ (ɧɚɩɪɢɦɟɪ, ɜ [Аɣ-

ɜɚɡɹɧ, 1998]), ɚ ɩɪɢ n ൒ 60 ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ ߛ௡,𝛼 = ͳ + 𝑈𝛼√௡+଴,ହ·ሺଵ+𝑈𝛼మሻ. 
ȿɫɥɢ ߛф ൑ -௡,𝛼, ɬɨ ɝɢɩɨɬɟɡɚ ɨ ɫɬɚɰɢɨɧɚɪɧɨɫɬɢ ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɢ ɩɪɢɧɢɦɚߛ

ɟɬɫɹ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ – ɨɬɜɟɪɝɚɟɬɫɹ. 

Аɥɝɨɪɢɬɦ ɫ t-ɤɪɢɬɟɪɢɟɦ ɋɬɶɸɞɟɧɬɚ. ȼɧɚɱɚɥɟ ɢɫɯɨɞɧɭɸ ɜɵɛɨɪɤɭ ɪɚɡɛɢɜɚɸɬ 

ɧɚ ɞɜɚ ɭɱɚɫɬɤɚ, ɜ ɤɚɠɞɨɦ ɢɡ ɤɨɬɨɪɵɯ ɩɨ n ɡɧɚɱɟɧɢɣ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ ɜɵɱɢɫ-

ɥɹɸɬ ɞɢɫɩɟɪɫɢɢ (𝐷ଵ, 𝐷ଶ), ɩɨɫɥɟ ɱɟɝɨ ɪɚɫɫɱɢɬɵɜɚɸɬ ɮɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟ-

ɪɢɹ 𝑡ф = |𝐷భ,−𝐷మ|√𝐷భ,+𝐷మ𝑛 . 

Ⱦɚɥɟɟ, ɡɚɞɚɜɲɢɫɶ ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ p ɢ ɫɤɨɪɪɟɤɬɢɪɨɜɚɜ ɟɟ ɩɨ ɮɨɪ-

ɦɭɥɟ ݌′ = ଵ+௣ଶ , ɪɚɫɫɱɢɬɵɜɚɸɬ ɱɢɫɥɨ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ 𝜈 = ሺ݊ + ͳሻ ∙ ቀͳ + ଶ∙௠௠మ+ଵቁ, 



ɝɞɟ ݉ = ௠𝑎𝑥{𝐷భ; 𝐷మ}௠𝑖௡{𝐷భ; 𝐷మ} , ɩɨɫɥɟ ɱɟɝɨ ɨɩɪɟɞɟɥɹɸɬ ɬɚɛɭɥɢɪɨɜɚɧɧɨɟ (ɧɚɩɪɢɦɟɪ, ɜ [1]) ɩɨ-

ɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ 𝑡𝜈,௣′. ɇɚ ɡɚɜɟɪɲɚɸɳɟɦ ɷɬɚɩɟ ɫɪɚɜɧɢɜɚɸɬ ɮɚɤɬɢɱɟ-

ɫɤɨɟ ɢ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɹ ɤɪɢɬɟɪɢɹ, ɟɫɥɢ ɭɫɥɨɜɢɟ 𝑡ф ൑ 𝑡𝜈,௣′ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɢɫ-

ɯɨɞɧɚɹ (ɨɛɴɟɞɢɧɟɧɧɚɹ) ɜɵɛɨɪɤɚ ɩɪɢɡɧɚɟɬɫɹ ɫɬɚɰɢɨɧɚɪɧɨɣ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ – 

ɧɟɫɬɚɰɢɨɧɚɪɧɨɣ. 

ɂɧɮɨɪɦɚɰɢɸ ɨ ɯɚɪɚɤɬɟɪɟ, ɦɟɫɬɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɜɟɥɢɱɢɧɟ ɧɟɫɬɚɰɢɨɧɚɪɧɨ-

ɫɬɢ ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ, 

ɧɚɩɪɢɦɟɪ, ɚɩɩɚɪɚɬ ɚɧɚɥɢɡɚ ɩɪɨɰɟɫɫɨɜ ɩɨ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɩɪɨɢɡɜɨɞɧɵɦ. 

Фɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɢ ɢɧɬɟɪɮɟɣɫɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɦ ɨɛɪɚɛɨɬɤɢ 

ɢ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɦɨɬɪɟɧɧɵɦɢ ɜɵɤɥɚɞɤɚɦɢ ɧɚ ɮɚɤɭɥɶɬɟɬɟ 

ɗɤɫɩɥɭɚɬɚɰɢɢ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ ɂɪɤɭɬɫɤɨɝɨ ɮɢɥɢɚɥɚ ɆȽɌɍ ȽА ɜ ɩɨɫɥɟɞ-

ɧɢɟ ɝɨɞɵ ɫɮɨɪɦɢɪɨɜɚɧ ɩɚɤɟɬ ɢɧɫɬɪɭɦɟɧɬɨɜ ɨɛɪɚɛɨɬɤɢ ɢ ɪɚɡɜɟɞɨɱɧɨɝɨ ɚɧɚɥɢɡɚ 

ɱɢɫɥɨɜɵɯ ɦɚɫɫɢɜɨɜ ɞɚɧɧɵɯ. ɗɬɢ ɢɧɫɬɪɭɦɟɧɬɵ ɜɤɥɸɱɟɧɵ ɜ ɪɚɫcɱɟɬɧɨ-ɢɧɮɨɪɦɚ-

ɰɢɨɧɧɵɣ ɩɚɤɟɬ Ɇɨɞɟɥɶɟɪ 2.1 ɢ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɞɨɫɬɭɩɧɵ ɱɟɪɟɡ ɝɪɭɩɩɭ «Ɋɟɲɟ-

ɧɢɹ ɩɪɢ ɪɢɫɤɟ» ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ (ɪɢɫ. 1).  

 

 

Ɋɢɫ. 1. Ƚɨɥɨɜɧɚɹ ɩɚɧɟɥɶ ɩɚɤɟɬɚ Ɇɨɞɟɥɶɟɪ 2.1 (ɪɚɫɤɪɵɬɚ ɝɪɭɩɩɚ 

«ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɤɚɪɬɵ» ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ) 



ȼ ɱɚɫɬɧɨɫɬɢ, ɜ ɩɚɤɟɬ ɜɤɥɸɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɢɧɫɬɪɭɦɟɧɬɵ ɨɛɪɚɛɨɬɤɢ ɢ ɪɚɡɜɟ-

ɞɨɱɧɨɝɨ ɚɧɚɥɢɡɚ: 

– ɮɢɥɶɬɪɚɰɢɹ (ɷɥɢɦɢɧɢɪɨɜɚɧɢɟ) ɞɚɧɧɵɯ (ɪɢɫ. 2); 

– ɚɧɚɥɢɡ ɩɪɨɰɟɫɫɚ ɧɚ ɫɬɚɰɢɨɧɚɪɧɨɫɬɶ (ɪɢɫ. 3); 

– ɚɧɚɥɢɡ ɩɪɨɰɟɫɫɚ ɩɨ ɩɪɨɢɡɜɨɞɧɵɦ (ɪɢɫ. 4); 

– ɚɧɚɥɢɡ ɩɪɨɰɟɫɫɚ ɧɚ ɜɵɛɪɨɫɵ (ɪɢɫ. 5). 

Ɉɫɧɨɜɧɵɟ ɢɧɬɟɪɮɟɣɫɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɢɧɫɬɪɭɦɟɧɬɚɦ, ɢ ɜ ɰɟ-

ɥɨɦ ɩɨ ɩɚɤɟɬɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɞɟɣɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɨɜ ɢ ɧɨɪɦ 

CALS-ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɤɨɦɩɶɸɬɟɪɧɵɯ ɪɟɫɭɪɫɨɜ [Ƚɚɧɶɲɢɧ, 1993]. ɉɚɤɟɬ ɩɪɟɞ-

ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɨɟ windows-ɩɪɢɥɨɠɟɧɢɟ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɟ 

ɧɚ ɬɢɩɨɜɵɯ IBM-ɩɨɞɨɛɧɵɯ ɗȼɆ ɫ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ Windows-ɯɯ. Ⱦɥɹ ɢɧ-

ɫɬɚɥɥɹɰɢɢ ɩɚɤɟɬɚ ɧɚ ɠɟɫɬɤɨɦ ɞɢɫɤɟ ɞɨɫɬɚɬɨɱɧɨ 1,8 Ƚɛ ɩɚɦɹɬɢ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨ-

ɫɬɢ ɤɚɠɞɚɹ ɢɡ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɨɛɨɥɨɱɟɤ ɩɚɤɟɬɚ ɦɨɠɟɬ ɢɡɵɦɚɬɶɫɹ ɢɡ ɫɨɫɬɚɜɚ 

ɩɚɤɟɬɚ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɚɜɬɨɧɨɦɧɨɟ windows-ɩɪɢɥɨɠɟɧɢɟ. 

 

 

Ɋɢɫ. 2. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ɏɢɥɶɬɪɚɰɢɹ (ɷɥɢɦɢɧɢɪɨɜɚɧɢɟ) ɞɚɧɧɵɯ» 

 



 

Ɋɢɫ. 3. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Аɧɚɥɢɡ ɩɪɨɰɟɫɫɚ ɧɚ ɫɬɚɰɢɨɧɚɪɧɨɫɬɶ» 

Ɉɫɨɛɟɧɧɨɫɬɹɦɢ ɩɚɤɟɬɚ ɹɜɥɹɸɬɫɹ:  

- ɧɚɥɢɱɢɟ ɫɩɪɚɜɨɱɧɨɣ ɫɢɫɬɟɦɵ, ɤɚɤ ɩɨ ɨɛɳɢɦ ɜɨɩɪɨɫɚɦ ɨɯɜɚɱɟɧɧɨɣ ɩɚɤɟɬɨɦ 

ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɬɚɤ ɢ ɩɨ ɱɚɫɬɧɵɦ ɜɨɩɪɨɫɚɦ, ɨɬɧɨɫɹɳɢɦɫɹ ɤ ɤɨɧɤɪɟɬɧɵɦ ɢɧ-

ɫɬɪɭɦɟɧɬɚɦ;  

- ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɤɨɦɮɨɪɬɧɨɝɨ ɞɢɡɚɣɧɚ ɷɤɪɚɧɧɵɯ ɩɚɧɟ-

ɥɟɣ;  

- ɧɚɥɢɱɢɟ ɜɫɩɥɵɜɚɸɳɢɯ ɩɨɞɫɤɚɡɨɤ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɤɧɨɩɨɤ ɭɩɪɚɜɥɟɧɢɹ, ɚ 

ɬɚɤɠɟ ɩɨ ɮɨɪɦɚɬɭ ɢ ɩɨ ɞɨɩɭɫɬɢɦɨɦɭ ɞɢɚɩɚɡɨɧɭ ɜɜɨɞɢɦɵɯ ɱɢɫɥɨɜɵɯ ɢɫɯɨɞɧɵɯ 

ɞɚɧɧɵɯ; 

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɫɩɪɚɜɤɟ ɢ ɜ ɧɚɢɦɟɧɨɜɚɧɢɹɯ ɩɨɥɟɣ ɞɥɹ ɞɚɧɧɵɯ ɬɟɪɦɢɧɨɜ, 

ɞɨɫɬɭɩɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɛɟɡ ɭɝɥɭɛɥɟɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ.  



 

Ɋɢɫ. 4. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Аɧɚɥɢɡ ɩɪɨɰɟɫɫɚ ɩɨ ɩɪɨɢɡɜɨɞɧɵɦ» 

 

 

Ɋɢɫ. 5. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Аɧɚɥɢɡ ɩɪɨɰɟɫɫɚ ɧɚ ɜɵɛɪɨɫɵ» 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɩɨ ɨɛɪɚɛɨɬɤɟ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦɭ ɚɧɚɥɢɡɭ 

ɦɚɫɫɢɜɨɜ ɱɢɫɥɨɜɵɯ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɢɡɭɱɟɧɢɢ ɪɹɞɚ ɭɱɟɛɧɵɯ ɞɢɫɰɢ-

ɩɥɢɧ, ɧɚɩɪɢɦɟɪ, «Ɇɟɬɨɞɵ ɢ ɚɥɝɨɪɢɬɦɵ ɨɛɪɚɛɨɬɤɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ», 

«ɉɪɢɤɥɚɞɧɵɟ ɦɟɬɨɞɵ ɜɵɱɢɫɥɟɧɢɣ». ɉɪɢ ɷɬɨɦ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɧɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɚ ɜ ɫɜɹɡɤɟ ɫ ɞɪɭɝɢɦɢ (ɨɫɧɨɜɧɵɦɢ) ɢɧɫɬɪɭɦɟɧɬɚɦɢ (ɧɚɩɪɢɦɟɪ, 



ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɮɚɤɬɨɪɧɨɝɨ ɚɧɚɥɢɡɚ, 

ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ). Ɍɚɤɨɟ ɤɨɦɩɥɟɤɫɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɤɨɪɪɟɤɬɧɨɫɬɶ 

ɢɬɨɝɨɜɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɚɟɦɵɯ ɫ ɩɨɦɨɳɶɸ ɨɫɧɨɜɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɚɤɟɬɚ. 
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