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ɂɇɋɌɊɍɆȿɇɌɕ ɉɊɂɇəɌɂə ȾɂȺȽɇɈɋɌɂɑȿɋɄɂХ ɊȿɒȿɇɂɃ  

ɉɈ ɈȻɔȿɄɌȺɆ ȺȼɂȺɌȿХɇɂɄɂ ȼ ɍɋɅɈȼɂəХ  

ɇȿɈɉɊȿȾȿɅȿɇɇɈɋɌɂ ɂ ɊɂɋɄȺ 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɱɚɫɬɢ ɪɨɫɫɢɣɫɤɢɯ ɚɜɢɚɤɨɦɩɚɧɢɣ ɩɪɢɫɭɳɢ ɧɟɤɨɬɨɪɵɟ ɡɚ-

ɬɪɭɞɧɟɧɢɹ, ɤɚɤ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɚɫɩɟɤɬɟ, ɬɚɤ ɢ ɜ ɚɫɩɟɤɬɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɥɟɬɨɜ. 

ɉɪɢɱɢɧɚɦɢ ɬɚɤɨɝɨ ɩɨɥɨɠɟɧɢɹ ɹɜɥɹɸɬɫɹ, ɜ ɬɨɦ ɱɢɫɥɟ, ɧɟɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɚɜɢɚɰɢɨɧɧɨɣ ɬɟɯɧɢɤɢ ɢ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɨɛɥɟɦɵ 

ɜ ɜɨɩɪɨɫɚɯ ɞɢɚɝɧɨɫɬɢɤɢ ɚɜɢɚɰɢɨɧɧɨɣ ɬɟɯɧɢɤɢ. Ɋɟɱɶ ɢɞɟɬ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɨ ɫɜɨɟ-

ɜɪɟɦɟɧɧɨɦ ɢ ɤɨɪɪɟɤɬɧɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɨɡɞɭɲɧɵɯ ɫɭ-

ɞɨɜ ɫ ɦɚɥɵɦɢ ɨɫɬɚɬɤɚɦɢ ɧɚɡɧɚɱɟɧɧɨɝɨ ɪɟɫɭɪɫɚ (ɫɪɨɤɚ ɫɥɭɠɛɵ), ɚ ɬɚɤɠɟ ɧɨɜɵɯ 

ɞɥɹ ɚɜɢɚɤɨɦɩɚɧɢɣ ɬɢɩɨɜ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɨɬɫɭɬɫɬɜɭɟɬ ɞɨɥɠɧɵɣ 

ɨɩɵɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɨɦɩɶɸɬɟɪɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ, ɩɨɡɜɨɥɹɸɳɢɟ, ɫ 

ɭɱɟɬɨɦ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ ɚɜɢɚɤɨɦɩɚɧɢɣ, ɩɪɢɧɢɦɚɬɶ 

ɪɟɲɟɧɢɹ ɨ ɬɟɤɭɳɟɦ ɬɟɯɧɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ ɨɛɴɟɤɬɨɜ ɚɜɢɚɬɟɯɧɢɤɢ. Ɉɫɧɨɜɭ ɦɚ-

ɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɩɪɟɞɥɚɝɚɟɦɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɫɨɫɬɚɜɥɹɸɬ: ɩɨɫɥɟɞɨɜɚ-

ɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨ ȼɚɥɶɞɭ, ɦɟɬɨɞ Ȼɚɣɟɫɚ, ɤɪɢɬɟɪɢɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. 

Ʉɥɸчеɜые ɫɥɨɜɚ: ɧɚɞɟɠɧɨɫɬɶ, ɬɟɯɧɢɱɟɫɤɚɹ ɞɢɚɝɧɨɫɬɢɤɚ, ɚɜɢɚɰɢɨɧɧɚɹ ɬɟɯ-

ɧɢɤɚ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɚɧɚɥɢɡ, ɦɟɬɨɞ Ȼɚɣɟɫɚ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ. 
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TOOLS OF MAKING DIAGNOSTIC DECISIONS ON AIRCRAFT EQUIP-

MENT UNDER UNCERTAINTY AND RISK   

 

Currently, some Russian airlines face certain difficulties both in economics and in 

flight safety. This is caused by, among other things, insufficient operating reliability 

of aviation equipment and certain problems in issues of aircraft diagnostics. First of 

all this concerns the well-timed correct technical diagnosis of aircraft with short re-

sidual life as well as new types of aircraft Пor аСТМС aТrlТnОs Нon’Э СavО enough 

maintenance experience. 

The article considers computer tools which enable to make decisions on the cur-

rent technical condition of aircraft equipment taking into account actual conditions 

and technical policy of the airlines. The mathematical apparatus of the proposed tools 

is based on the sequential Wald-type analysis, Bayesian treatment, criteria of statistic 

decisions.  

Key words: reliability, technical diagnosis, aviation equipment, sequential analy-

sis, Bayesian treatment, statistic decisions. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɦɢ ɚɤɬɭɚɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨ-

ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɩɪɨɫɨɜ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɚɜɢɚɰɢɨɧɧɨɣ ɬɟɯ-

ɧɢɤɢ, ɹɜɥɹɸɬɫɹ ɢɡɜɟɫɬɧɵɟ ɩɪɨɛɥɟɦɵ ɪɨɫɫɢɣɫɤɢɯ ɚɜɢɚɤɨɦɩɚɧɢɣ, ɤɚɤ ɜ ɷɤɨɧɨɦɢ-

ɱɟɫɤɨɦ ɚɫɩɟɤɬɟ, ɬɚɤ ɢ ɜ ɚɫɩɟɤɬɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɥɟɬɨɜ. ɉɨɫɥɟɞɧɟɟ ɩɪɨɹɜɥɹɟɬɫɹ ɜ 

ɜɢɞɟ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ ɢ ɫɪɟɞɫɬɜ 

ɢɯ ɨɛɫɥɭɠɢɜɚɧɢɹ. ȿɫɥɢ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɫɬɨɪɨɧɚ ɞɢɚɝɧɨɫɬɢɤɢ ɦɨɠɟɬ 

ɛɵɬɶ ɩɪɢɡɧɚɧɚ ɫɨɜɪɟɦɟɧɧɨɣ ɢ ɞɨɫɬɚɬɨɱɧɨɣ, ɬɨ ɦɟɬɨɞɢɱɟɫɤɨɟ ɢ ɪɚɫɱɟɬɧɨ-

ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɚɝɧɨɫɬɢɤɢ ɬɚɤɢɦ ɧɟ ɹɜɥɹɟɬɫɹ. Ɉɬɦɟɱɟɧɧɵɣ 

ɮɚɤɬ ɹɜɢɥɫɹ ɩɪɢɱɢɧɨɣ ɪɚɛɨɬ ɧɚ ɮɚɤɭɥɶɬɟɬɟ ɗɤɫɩɥɭɚɬɚɰɢɢ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚ-

ɬɨɜ ɂɪɤɭɬɫɤɨɝɨ ɮɢɥɢɚɥɚ ɆȽɌɍ ȽȺ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɸ ɷɥɟɤɬɪɨɧɧɵɯ ɪɟɫɭɪɫɨɜ 

ɪɚɫɱɟɬɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɢɚɝɧɨɫɬɢɤɢ ɚɜɢɚɬɟɯɧɢɤɢ. Ɉɫɧɨɜɧɵɦ 

ɧɚɩɪɚɜɥɟɧɢɟɦ ɡɞɟɫɶ ɹɜɥɹɸɬɫɹ ɜɨɩɪɨɫɵ ɤɨɪɪɟɤɬɧɨɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɩɨɥɭɱɚɟɦɨɣ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜɨɩɪɨɫɵ ɩɪɢɧɹɬɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ 

ɪɟɲɟɧɢɣ.  



Ɏɨɪɦɚɥɶɧɨ ɡɚɞɚɱɚ ɩɪɢɧɹɬɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɬɧɟɫɟ-

ɧɚ ɤ ɡɚɞɚɱɚɦ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɛɴɟɤɬɨɜ, ɨɞɧɚɤɨ ɬɪɚɞɢɰɢɨɧɧɵɟ ɩɨɞɯɨɞɵ ɤ ɤɥɚɫ-

ɫɢɮɢɤɚɰɢɢ (ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɩɩɚɪɚɬɚ ɤɥɚɫɬɟɪɧɨɝɨ ɢ ɞɢɫɤɪɢɦɢɧɚɬɧɨɝɨ ɚɧɚɥɢ-

ɡɚ) ɜ ɫɢɥɭ ɧɟɤɨɬɨɪɨɣ ɫɥɨɠɧɨɫɬɢ ɩɪɢ ɞɢɚɝɧɨɫɬɢɤɟ ɚɜɢɚɰɢɨɧɧɵɯ ɨɛɴɟɤɬɨɜ ɢɫ-

ɩɨɥɶɡɭɸɬɫɹ ɪɟɞɤɨ. Ȼɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɭɩɪɨɳɟɧɧɵɟ ɩɨɞɯɨɞɵ, ɜ ɱɚɫɬɧɨɫɬɢ: 

- ɜɵɛɨɪ ɢɡ ɬɪɟɯ ɚɥɶɬɟɪɧɚɬɢɜ (ɛɪɚɤɨɜɤɚ, ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ, ɩɪɢɟɦɤɚ) ‒ ɧɚ ɨɫ-

ɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɡɚɦɟɪɚ ɨɞɧɨɝɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɚɩɩɚɪɚɬɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨ ȼɚɥɶɞɭ; 

- ɜɵɛɨɪ ɢɡ ɦɧɨɠɟɫɬɜɚ ɚɥɶɬɟɪɧɚɬɢɜ ‒ ɧɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɡɚɦɟɪɚ ɫɨɜɨɤɭɩ-

ɧɨɫɬɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ Ȼɚɣɟɫɚ;  

- ɜɵɛɨɪ ɢɡ ɞɜɭɯ ɚɥɶɬɟɪɧɚɬɢɜ (ɩɪɢɟɦɤɚ, ɛɪɚɤɨɜɤɚ) ‒ ɧɚ ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɡɚɦɟɪɚ ɨɞɧɨɝɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɪɢɬɟɪɢɟɜ ɫɬɚɬɢ-

ɫɬɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ (ɦɢɧɢɦɢɡɚɰɢɢ ɱɢɫɥɚ ɨɲɢɛɨɱɧɵɯ ɪɟɲɟɧɢɣ, ɦɢɧɢɦɢɡɚɰɢɢ 

ɪɢɫɤɚ, ɧɚɢɛɨɥɶɲɟɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢɹ, ɦɢɧɢɦɚɤɫɚ (ɦɟɬɨɞ ɢɬɟɪɚɰɢɣ), ɇɟɣɦɚɧɚ-

ɉɢɪɫɨɧɚ). 

ȼɵɛɨɪ ɪɟɲɟɧɢɹ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɚɧɚɥɢɡɟ ɩɨ ȼɚɥɶɞɭ. ɉɭɫɬɶ ɢɦɟɟɬɫɹ 

ɨɛɴɟɤɬ ɢɥɢ ɫɨɜɨɤɭɩɧɨɫɬɶ ɨɛɴɟɤɬɨɜ (ɩɚɪɬɢɹ) ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦ 

ɩɚɪɚɦɟɬɪɨɦ k, ɞɥɹ ɤɨɬɨɪɨɝɨ ɚɩɪɢɨɪɧɨ ɭɤɚɡɚɧɵ ɩɪɟɞɟɥɶɧɨ ɛɨɥɶɲɨɟ kmax ɢ ɩɪɟ-

ɞɟɥɶɧɨ ɦɚɥɨɟ kmin ɡɧɚɱɟɧɢɹ. ɂɡɜɟɫɬɧɵ ɜɟɪɨɹɬɧɨɫɬɢ ɨɲɢɛɤɢ ɩɟɪɜɨɝɨ ɪɨɞɚ (ɨɲɢ-

ɛɨɱɧɨɣ ɩɪɢɟɦɤɢ) α ɢ ɜɬɨɪɨɝɨ ɪɨɞɚ (ɨɲɢɛɨɱɧɨɣ ɛɪɚɤɨɜɤɢ) β. Кɪɨɦɟ ɬɨɝɨ ɨɩɪɟɞɟ-

ɥɟɧ ɬɢɩ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ k, ɢɥɢ ɩɚɪɚɦɟɬɪɵ ɷɦɩɢ-

ɪɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ɍɨɝɞɚ ɜɵɛɨɪ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɫɜɨɞɢɬɫɹ ɤ 

ɩɨɫɬɪɨɟɧɢɸ ɞɜɭɯ ɥɢɧɢɣ, ɞɟɥɹɳɢɯ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜɨɡɦɨɠɧɵɯ ɪɟɲɟɧɢɣ ɧɚ ɬɪɢ ɨɛ-

ɥɚɫɬɢ: ɩɪɢɟɦɤɢ (ɡɧɚɱɟɧɢɹ k ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ); ɛɪɚɤɨɜɤɢ 

(ɡɧɚɱɟɧɢɹ k ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ); ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ (ɤɨɧ-

ɬɪɨɥɶ k ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɨɞɨɥɠɟɧ). ɉɨɫɥɟ ɱɟɝɨ ɜɵɛɨɪ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ 

ɩɨ ɬɟɤɭɳɢɦ ɡɧɚɱɟɧɢɹɦ k ɩɨ ɫɨɜɨɤɭɩɧɨɫɬɢ m ɡɚɦɟɪɨɜ (ɞɨ ɦɨɦɟɧɬɚ ɜɵɯɨɞɚ ɢɡ ɡɨ-

ɧɵ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ) ɫɬɚɧɨɜɢɬɫɹ ɬɪɢɜɢɚɥɶɧɵɦ. 

ɇɟ ɨɫɬɚɧɚɜɥɢɜɚɹɫɶ ɧɚ ɫɩɨɫɨɛɚɯ ɩɨɥɭɱɟɧɢɹ ɥɢɧɢɣ ɩɪɢɟɦɤɢ ɢ ɛɪɚɤɨɜɤɢ, ɧɢɠɟ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɫɱɟɬɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɪɚɫɩɪɟɞɟɥɟɧɢɸ Ƚɚɭɫɫɚ 



݇˒˓иˈˏ.ሺ݉ሻ = ቀ ஽�௞೘��−௞೘�೙ቁ ⋅ ݈݊ ቀ ఉଵ−ఈቁ + ௠⋅ሺ௞೘��+௞೘�೙ሻଶ , 

݇˄˓˃ˍ.ሺ݉ሻ = ( ��௞݇௠ܦ − ݇௠௜௡) ⋅ ݈݊ (ͳ − ߙߚ ) +݉ ⋅ ሺ݇௠�� + ݇௠௜௡ሻʹ  

(ɝɞɟ ܦ௞ – ɞɢɫɩɟɪɫɢɹ) ɢ ɤ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɉɭɚɫɫɨɧɚ ݇˒˓иˈˏ.ሺ݉ሻ = ௟௡ቀ ഁభ−ഀቁ௟௡ሺ௞೘��ሻ−௟௡ሺ௞೘�೙ሻ + ௠⋅ሺ௞೘��−௞೘�೙ሻ௟௡ሺ௞೘��ሻ−௟௡ሺ௞೘�೙ሻ, ݇˄˓˃ˍ.ሺ݉ሻ = ௟௡ቀభ−ഁഀ ቁ௟௡ሺ௞೘��ሻ−௟௡ሺ௞೘�೙ሻ+ ௠⋅ሺ௞೘��−௞೘�೙ሻ௟௡ሺ௞೘��ሻ−௟௡ሺ௞೘�೙ሻ. 
ȼɵɛɨɪ ɪɟɲɟɧɢɹ ɩɨ ɦɟɬɨɞɭ Ȼɚɣɟɫɚ. ɉɭɫɬɶ ɢɦɟɟɬɫɹ ɨɛɴɟɤɬ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ 

ɧɚɯɨɞɢɬɶɫɹ ɜ ɨɞɧɨɦ ɢɡ n ɫɥɭɱɚɣɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɨɫɬɨɹɧɢɣ (ɞɢɚɝɧɨɡɨɜ) ܦ௜. ɂɡ-

ɜɟɫɬɧɚ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɢɡɧɚɤɨɜ � = ሺ݇ଵ, ݇ଶ, … , ݇�ሻ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɫ ɨɩɪɟ-

ɞɟɥɟɧɧɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɨɫɬɨɹɧɢɟ ɨɛɴɟɤɬɚ. Ɍɪɟɛɭɟɬɫɹ ɩɨ ɫɨɜɨ-

ɤɭɩɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɹ (ɢɥɢ ɧɟ ɩɪɨɹɜɥɟɧɢɹ) ɩɪɢɡɧɚɤɨɜ ɨɬɧɟɫɬɢ ɨɛɴɟɤɬ ɤ ɨɞɧɨɦɭ 

ɢɡ ɜɨɡɦɨɠɧɵɯ ɫɨɫɬɨɹɧɢɣ. 

ȿɫɥɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɤɨɦɩɥɟɤɫɭ ɩɪɢɡɧɚɤɨɜ K, ɜɤɥɸɱɚɸ-

ɳɟɦɭ ɩɪɢɡɧɚɤɢ ݇ଵ, ݇ଶ, … , ݇�, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ௝݉ ɭɪɨɜɧɟɣ, ɬɨ ɟɫɬɶ 

௝݇భ , ௝݇మ , … , ௝݇�, ɢ ɟɫɥɢ ɢɡɜɟɫɬɧɵ ɪɟɚɥɢɡɚɰɢɢ ɤɚɠɞɨɝɨ j-ɝɨ ɩɪɢɡɧɚɤɚ ௝݇∗ = ௝݇ ɢɡ ɜɫɟ-

ɝɨ ɤɨɦɩɥɟɤɫɚ �∗, ɬɨ ɨɛɳɚɹ ɮɨɪɦɭɥɚ Ȼɚɣɟɫɚ, ɩɨ ɤɨɬɨɪɨɣ ɮɨɪɦɢɪɭɟɬɫɹ ɨɤɨɧɱɚ-

ɬɟɥɶɧɨɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ, ɢɦɟɟɬ ɜɢɞ �ሺܦ௜/�∗ሻ = �ሺ஽�ሻ⋅�ሺ�∗/஽�ሻ∑ �ሺ஽�ሻ⋅೙�=భ �ሺ�∗/஽�ሻ, 
ɝɞɟ �ሺܦ௜/�∗ሻ ‒ ɚɩɨɫɬɟɪɢɨɪɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɞɢɚɝɧɨɡɚ ܦ௜ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɫɬɚɥɢ 

ɢɡɜɟɫɬɧɵ ɪɟɡɭɥɶɬɚɬɵ ɡɚɦɟɪɚ ɤɨɦɩɥɟɤɫɚ ɩɪɢɡɧɚɤɨɜ K, ɩɪɢɱɟɦ ∑ [�ሺܦ௜/௡�=ଵ�∗ሻ]� = ͳ; �ሺܦ௜ሻ ‒ ɚɩɪɢɨɪɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɞɢɚɝɧɨɡɚ ܦ௜; �ሺ�∗/ܦ௜ሻ ‒ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɤɨɦɩɥɟɤɫɚ ɩɪɢɡɧɚɤɨɜ �∗ ɜ ɫɨɫɬɨɹɧɢɢ ܦ௜. 
Ɉɤɨɧɱɚɬɟɥɶɧɵɦ ɞɢɚɝɧɨɡɨɦ ɨɛɴɹɜɥɹɟɬɫɹ ɬɨɬ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ 

ɚɩɨɫɬɟɪɢɨɪɧɭɸ ɜɟɪɨɹɬɧɨɫɬɶ.  

ȼɵɛɨɪ ɪɟɲɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɤɪɢɬɟɪɢɟɜ. ɉɭɫɬɶ ɢɦɟɟɬɫɹ 

ɨɛɴɟɤɬ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɜɭɯ ɫɨɫɬɨɹɧɢɹɯ ܦଵ (ɧɚɩɪɢɦɟɪ, ɢɫɩɪɚɜɧɨɟ) 



ɢ ܦଶ (ɧɚɩɪɢɦɟɪ, ɧɟɢɫɩɪɚɜɧɨɟ). ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɫɨɫɬɨɹɧɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɩɭɬɟɦ 

ɤɨɧɬɪɨɥɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɩɚɪɚɦɟɬɪɚ k. Ⱥɩɪɢɨɪɧɨ ɞɨɥɠɧɵ ɛɵɬɶ ɢɡɜɟɫɬɧɵ: ɜɟ-

ɪɨɹɬɧɨɫɬɢ ɩɪɟɛɵɜɚɧɢɹ ɨɛɴɟɤɬɚ ɜ ɫɨɫɬɨɹɧɢɹɯ (�ଵ ɢ �ଶ), ɦɚɬɟɪɢɚɥɶɧɵɟ ɢɡɞɟɪɠɤɢ 

ɨɬ ɨɲɢɛɤɢ ɩɪɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɫɨɫɬɨɹɧɢɣ (ܥଵଶ – ɢɫɩɪɚɜɧɵɣ ɨɛɴɟɤɬ ɩɪɢɡɧɚɬɶ 

ɧɟɢɫɩɪɚɜɧɵɦ ɢ ܥଶଵ – ɧɟɢɫɩɪɚɜɧɵɣ ɨɛɴɟɤɬ ɩɪɢɡɧɚɬɶ ɢɫɩɪɚɜɧɵɦ) ɢ ɩɥɨɬɧɨɫɬɢ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɩɚɪɚɦɟɬɪɚ k ɜ ɫɨɫɬɨɹɧɢɹɯ �ሺ݇ ⁄ଵܦ ሻ ɢ �ሺ݇ ⁄ଶܦ ሻ.  
Ɍɨɝɞɚ ɜɵɛɨɪ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɫɜɨɞɢɬɫɹ ɤ ɧɚɯɨɠɞɟɧɢɸ ɝɪɚɧɢɱɧɨɣ 

ɬɨɱɤɢ k0, ɞɟɥɹɳɟɣ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜɨɡɦɨɠɧɵɯ ɪɟɲɟɧɢɣ ɧɚ ɱɢɫɥɨɜɨɣ ɨɫɢ k ɧɚ ɞɜɟ 

ɨɛɥɚɫɬɢ: ɩɪɢɟɦɤɢ (ɡɧɚɱɟɧɢɹ k ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ) ɢ ɛɪɚɤɨɜ-

ɤɢ (ɡɧɚɱɟɧɢɹ k ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ). ɉɨɫɥɟ ɱɟɝɨ ɜɵɛɨɪ ɞɢ-

ɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɩɨ ɬɟɤɭɳɟɦɭ ɡɧɚɱɟɧɢɸ k ɫɬɚɧɨɜɢɬɫɹ ɬɪɢɜɢɚɥɶɧɵɦ. 

Ⱦɥɹ ɪɚɡɥɢɱɧɵɯ ɡɚɤɨɧɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ k (ɜɤɥɸɱɚɹ ɢ ɷɦɩɢɪɢɱɟɫɤɨɟ) ɨɩɪɟɞɟ-

ɥɟɧɢɟ ɩɨɪɨɝɨɜɨɝɨ ɡɧɚɱɟɧɢɹ k0 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɬɧɨɲɟɧɢɣ ɩɪɚɜ-

ɞɨɩɨɞɨɛɢɹ:  

- ɩɪɢ ɤɪɢɬɟɪɢɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɢɫɤɚ 
�ሺ௞బ ஽భ⁄ ሻ�ሺ௞బ ஽మ⁄ ሻ = ஼భమ∙�మ஼మభ∙�భ; 

- ɩɪɢ ɤɪɢɬɟɪɢɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɨɲɢɛɨɱɧɵɯ ɪɟɲɟɧɢɣ 
�ሺ௞బ ஽భ⁄ ሻ�ሺ௞బ ஽మ⁄ ሻ = �మ�భ; 

- ɩɪɢ ɤɪɢɬɟɪɢɢ ɧɚɢɛɨɥɶɲɟɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢɹ 
�ሺ௞బ ஽భ⁄ ሻ�ሺ௞బ ஽మ⁄ ሻ = ͳ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɪɢɬɟɪɢɹ ɦɢɧɢɦɚɤɫɚ ɡɧɚɱɟɧɢɟ k0 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ 

ɢɬɟɪɚɰɢɣ ɢɡ ɜɵɪɚɠɟɧɢɹ ɪɢɫɤɚ � = ଵଵܥ ∙ �ଵ ∙ ∫ �ሺ݇଴ ⁄ଵܦ ሻ ∙ �݇଴ ∙ ଶଵܥ ∙ �ଵ ∙௞బ−∞∫ �ሺ݇ ⁄ଵܦ ሻ ∙ �݇ + ଵଶܥ ∙ �ଶ ∙ ∫ �ሺ݇଴ ⁄ଶܦ ሻ ∙ �݇଴ ∙ ଶଶܥ ∙ �ଶ ∙ ∫ �ሺ݇ ⁄ଶܦ ሻ ∙ �݇∞௞బ௞బ−∞∞௞బ , ɝɞɟ ɋ11 

ɢ ɋ22 – ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɞɢɚɝɧɨɫɬɢɤɭ ɩɪɢ ɩɪɚɜɢɥɶɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɫɨɫɬɨɹɧɢɣ 1 ɢ 2.  

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɪɢɬɟɪɢɹ ɇɟɣɦɚɧɚ-ɉɢɪɫɨɧɚ ɡɧɚɱɟɧɢɟ k0 ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɭɬɟɦ ɢɬɟɪɚɰɢɣ ɢɡ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɜɟɪɨɹɬɧɨɫɬɢ ɥɨɠɧɨɣ ɬɪɟɜɨɝɢ �ˎ т = �ଵ ∙



∫ � ቆ݇ ⁄ଵܦ ቇ ∙ �݇ = ௞బ∞ܣ , ɢɥɢ ɢɡ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɨɩɭɫɤɚ ɞɟɮɟɤɬɚ 

�˒ ˇ = �ଶ ∙ ∫ � ቆ݇ ⁄ଶܦ ቇ ∙ �݇ = ∞−௞బܤ . ȼ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜɟɪɨɹɬ-

ɧɨɫɬɟɣ A ɢɥɢ B ɞɨɥɠɧɵ ɛɵɬɶ ɚɩɪɢɨɪɧɨ ɢɡɜɟɫɬɧɵ. 

Фɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɢ ɢɧɬеɪɮеɣɫɧɵе ɪешеɧɢя ɩɨ ɢɧɫɬɪɭɦеɧɬɚɦ ɩɪɢɧяɬɢя 

ɪешеɧɢɣ. ɂɧɫɬɪɭɦɟɧɬɵ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ, ɧɚɪɹɞɭ ɫ ɞɪɭɝɢɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ, 

ɢɧɬɟɝɪɢɪɨɜɚɧɵ ɜ ɚɜɬɨɪɫɤɨɦ ɩɚɤɟɬɟ Ɇɨɞɟɥɶɟɪ 2.0 ɢ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɞɨɫɬɭɩɧɵ 

ɱɟɪɟɡ ɝɪɭɩɩɭ «Ɋɟɲɟɧɢɹ ɩɪɢ ɪɢɫɤɟ» ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ (ɪɢɫ. 1). ȼ ɞɚɧɧɨɣ ɝɪɭɩɩɟ 

ɩɪɟɞɫɬɚɜɥɟɧɵ 4 ɢɧɫɬɪɭɦɟɧɬɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ: 

- ɢɡ ɞɜɭɯ ɚɥɶɬɟɪɧɚɬɢɜ ɩɭɬɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨ ȼɚɥɶɞɭ (ɪɢɫ. 2); 

- ɢɡ ɦɧɨɠɟɫɬɜɚ ɚɥɶɬɟɪɧɚɬɢɜ ɦɟɬɨɞɨɦ Ȼɚɣɟɫɚ (ɪɢɫ. 3); 

- ɢɡ ɞɜɭɯ ɚɥɶɬɟɪɧɚɬɢɜ ɦɟɬɨɞɚɦɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɪɢ ɧɟɢɡɜɟɫɬɧɨɦ 

ɪɢɫɤɟ (ɪɢɫ. 4, 5, 6); 

- ɢɡ ɞɜɭɯ ɚɥɶɬɟɪɧɚɬɢɜ ɦɟɬɨɞɚɦɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɪɢ ɧɨɪɦɢɪɨɜɚɧ-

ɧɨɦ ɪɢɫɤɟ (ɪɢɫ. 7, 8). 

Кɚɠɞɵɣ ɢɧɫɬɪɭɦɟɧɬ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɨɬɞɟɥɶɧɨɣ ɩɚɧɟɥɢ, ɜɵɜɨɞɢɦɨɣ ɩɨɜɟɪɯ 

ɝɨɥɨɜɧɨɣ ɩɚɧɟɥɢ ɩɚɤɟɬɚ. ɂɧɬɟɪɮɟɣɫɧɵɟ ɷɥɟɦɟɧɬɵ ɤɚɠɞɨɣ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ 

ɩɚɧɟɥɢ ɫɝɪɭɩɩɢɪɨɜɚɧɵ ɨɤɚɧɬɨɜɤɚɦɢ «ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ» ɢ «Ɋɟɡɭɥɶɬɚɬɵ ɪɟɲɟ-

ɧɢɹ» (ɪɢɫ. 2). ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɜɜɨɞɹɬɫɹ: ɫ ɤɥɚɜɢɚɬɭɪɵ ‒ ɜ ɟɞɢɧɢɱɧɵɟ ɪɟɞɚɤɬɢ-

ɪɭɟɦɵɟ ɩɨɥɹ; ɤɭɪɫɨɪɨɦ ɢɡ ɫɩɢɫɤɨɜ; ɫ ɤɥɚɜɢɚɬɭɪɵ ɢɥɢ ɢɡ ɮɚɣɥɚ – ɜ ɪɟɞɚɤɬɢɪɭɟ-

ɦɵɟ ɬɚɛɥɢɰɵ. Ɂɚɩɭɫɤ ɢɧɫɬɪɭɦɟɧɬɚ ɧɚ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɤɬɢɜɚ-

ɰɢɟɣ ɤɭɪɫɨɪɨɦ ɤɧɨɩɤɢ ɫ ɩɢɤɬɨɝɪɚɦɦɨɣ ɫɬɪɟɥɤɢ, ɪɚɫɩɨɥɚɝɚɟɦɨɣ ɜ ɥɟɜɨɦ ɜɟɪɯ-

ɧɟɦ ɭɝɥɭ ɤɚɠɞɨɣ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɚɧɟɥɢ. Ɋɟɡɭɥɶɬɚɬɵ ɪɟɲɟɧɢɹ ɜɵɜɨɞɹɬɫɹ: ɜ 

ɟɞɢɧɢɱɧɵɟ, ɧɟ ɪɟɞɚɤɬɢɪɭɟɦɵɟ ɩɨɥɹ ɢ ɬɚɛɥɢɰɵ (ɪɢɫ. 3), ɚ ɬɚɤɠɟ ɧɚ ɝɪɚɮɢɤɢ (ɪɢɫ. 

2). 

ȼɫɟ ɬɚɛɥɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɚ ɬɚɤɠɟ ɨɬɪɟɞɚɤɬɢɪɨɜɚɧɧɵɟ ɬɚɛɥɢɰɵ ɢɫɯɨɞɧɵɯ 

ɞɚɧɧɵɯ ɦɨɝɭɬ ɛɵɬɶ ɫɨɯɪɚɧɟɧɵ ɜ ɮɚɣɥɚɯ, ɞɥɹ ɱɟɝɨ ɚɤɬɢɜɢɪɭɟɬɫɹ ɤɧɨɩɤɚ ɫ ɩɢɤɬɨ-

ɝɪɚɦɦɨɣ ɞɢɫɤɟɬɵ. Ƚɪɚɮɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɦɢɦɨ ɷɬɨɝɨ ɦɨɝɭɬ ɛɵɬɶ: ɪɚɫɩɟɱɚ-

ɬɚɧɵ ɧɚ ɩɪɢɧɬɟɪɟ (ɞɥɹ ɱɟɝɨ ɚɤɬɢɜɢɪɭɟɬɫɹ ɤɧɨɩɤɚ ɫ ɩɢɤɬɨɝɪɚɦɦɨɣ ɩɪɢɧɬɟɪɚ), 



ɦɚɫɲɬɚɛɢɪɨɜɚɧɵ (ɞɥɹ ɱɟɝɨ ɚɤɬɢɜɢɪɭɸɬɫɹ ɤɧɨɩɤɢ ɫ ɩɢɤɬɨɝɪɚɦɦɚɦɢ ɥɭɩɵ). Ⱦɥɹ 

ɫɴɟɦɚ ɢɧɮɨɪɦɚɰɢɢ ɫ ɝɪɚɮɢɤɚ ɨ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɚɪɝɭɦɟɧɬɚ ɢ ɮɭɧɤ-

ɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɢɡɢɪɤɚ, ɜɤɥɸɱɚɟɦɚɹ ɩɭɬɟɦ ɚɤɬɢɜɚɰɢɢ ɤɧɨɩɤɢ ɫ ɩɟɪɟɤɪɟɫɬɢ-

ɟɦ. Ɍɟɤɭɳɢɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɢ ɚɪɝɭɦɟɧɬɚ ɜɵɜɨɞɹɬɫɹ ɜ ɩɨɥɹ ɩɨɞ ɤɧɨɩɤɚɦɢ 

ɝɪɚɮɢɤɚ (ɪɢɫ. 2). 

 

 

Ɋɢɫ. 1. Ƚɨɥɨɜɧɚɹ ɩɚɧɟɥɶ ɩɚɤɟɬɚ Ɇɨɞɟɥɶɟɪ 2.0  

(ɪɚɡɜɟɪɧɭɬɚ ɝɪɭɩɩɚ «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɤɚɪɬɵ») 

 

 



Ɋɢɫ. 2. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɪɨɰɟɫɫɚ» 

 

 

 

Ɋɢɫ. 3. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ⱦɢɚɝɧɨɡ ɩɨ ɤɨɦɛɢɧɚɰɢɢ ɩɪɢɡɧɚɤɨɜ» 

 

 

Ɋɢɫ. 4. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɉɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ ɢɡ ɞɜɭɯ ɚɥɶɬɟɪɧɚɬɢɜ  

ɩɪɢ ɧɟɢɡɜɟɫɬɧɨɦ ɪɢɫɤɟ. Кɪɢɬɟɪɢɣ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɨɲɢɛɨɤ» 

Ⱦɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɩɚɤɟɬ ɜɤɥɸɱɟ-

ɧɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɤɚɪɬɵ, ɞɨɫɬɭɩ ɤ ɤɨɬɨɪɵɦ ɜɨɡɦɨɠɟɧ ɱɟɪɟɡ ɝɪɭɩɩɭ «ɂɧɮɨɪ-



ɦɚɰɢɨɧɧɵɟ ɤɚɪɬɵ» ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ (ɪɢɫ. 1). Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɢɧ-

ɫɬɪɭɦɟɧɬɚ ɩɪɢ ɟɝɨ ɚɤɬɢɜɚɰɢɢ ɜ ɡɚɤɥɚɞɤɭ «ɋɩɪɚɜɤɚ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɨɛɨ-

ɥɨɱɤɟ» ɡɚɝɪɭɠɚɟɬɫɹ ɫɩɪɚɜɨɱɧɵɣ ɦɚɬɟɪɢɚɥ, ɫɨɞɟɪɠɚɳɢɣ ɫɥɟɞɭɸɳɭɸ ɨɛɹɡɚɬɟɥɶ-

ɧɭɸ ɢɧɮɨɪɦɚɰɢɸ: «ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ», «ɉɪɚɤɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɡɚ-

ɞɚɱ», «ɉɨɤɚɡɚɧɢɹ ɤ ɩɪɢɦɟɧɟɧɢɸ», «Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɟɲɟɧɢɸ ɡɚɞɚɱ» (ɪɢɫ. 9).  

 

Ɋɢɫ. 5. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɉɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ ɢɡ ɞɜɭɯ ɚɥɶɬɟɪɧɚɬɢɜ  

ɩɪɢ ɧɟɢɡɜɟɫɬɧɨɦ ɪɢɫɤɟ. Кɪɢɬɟɪɢɣ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɢɫɤɚ» 

 

Ɋɢɫ. 6. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɉɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ ɢɡ ɞɜɭɯ ɚɥɶɬɟɪɧɚɬɢɜ  

ɩɪɢ ɧɟɢɡɜɟɫɬɧɨɦ ɪɢɫɤɟ. Кɪɢɬɟɪɢɣ ɧɚɢɛɨɥɶɲɟɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢɹ» 

ɉɚɤɟɬ Ɇɨɞɟɥɶɟɪ 2.0 ɢɫɩɨɥɧɟɧ ɤɚɤ ɟɞɢɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶ-

ɧɨɟ windows-ɩɪɢɥɨɠɟɧɢɟ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɟ ɧɚ ɬɢɩɨɜɵɯ IBM-ɩɨɞɨɛɧɵɯ ɗȼɆ 



ɜ ɫɪɟɞɟ ɜɫɟɯ ɩɨɫɥɟɞɧɢɯ ɜɟɪɫɢɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Windows. Ⱦɥɹ ɢɧɫɬɚɥɥɹ-

ɰɢɢ ɩɚɤɟɬɚ ɧɚ ɠɟɫɬɤɨɦ ɞɢɫɤɟ ɞɨɫɬɚɬɨɱɧɨ 1,8 Ƚɛ ɩɚɦɹɬɢ. ɂɫɩɨɥɧɹɟɦɵɣ ɮɚɣɥ 

Modeljer-M ɢɦɟɟɬ ɨɛɴɟɦ 7,5 Ɇɛ. ɋɟɪɜɢɫɧɵɟ ɮɚɣɥɵ, ɮɚɣɥɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɤɚɪɬ, ɮɚɣɥɵ ɫ ɚɪɯɢɜɚɦɢ ɪɟɲɟɧɢɣ ɡɚɞɚɱ, ɚ ɬɚɤɠɟ ɬɟɫɬɨɜɵɟ ɢɫɯɨɞɧɵɟ ɱɢɫɥɨɜɵɟ 

ɮɚɣɥɵ ɫɝɪɭɩɩɢɪɨɜɚɧɵ ɜ 8 ɩɚɩɨɤ ɢ ɞɨɫɬɭɩɧɵ, ɜ ɨɫɧɨɜɧɨɦ, ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫɧɵɟ 

ɷɥɟɦɟɧɬɵ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɩɚɧɟɥɟɣ. 

 

Ɋɢɫ. 7. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɉɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ ɢɡ ɞɜɭɯ ɚɥɶɬɟɪɧɚɬɢɜ  

ɩɪɢ ɧɨɪɦɢɪɨɜɚɧɧɨɦ ɪɢɫɤɟ. Ɇɟɬɨɞ ɢɬɟɪɚɰɢɣ» 

 

Ɋɢɫ. 8. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɉɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ ɢɡ ɞɜɭɯ ɚɥɶɬɟɪɧɚɬɢɜ  

ɩɪɢ ɧɨɪɦɢɪɨɜɚɧɧɨɦ ɪɢɫɤɟ. Ɇɟɬɨɞ ɇɟɣɦɚɧɚ-ɉɢɪɫɨɧɚ» 

 



ɂɡ ɨɩɵɬɚ ɩɪɢɦɟɧɟɧɢɹ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ 

ɩɪɨɰɟɫɫɟ ɫɥɟɞɭɟɬ, ɱɬɨ ɢɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ-

ɜɢɫɢɬ ɨɬ ɞɜɭɯ ɦɨɦɟɧɬɨɜ: ɨɬ ɧɚɥɢɱɢɹ ɩɪɨɞɭɦɚɧɧɨɝɨ ɫɰɟɧɚɪɢɹ ɭɱɟɛɧɨɝɨ ɡɚɧɹɬɢɹ, 

ɜɤɥɸɱɚɸɳɟɝɨ ɰɢɤɥɢɱɟɫɤɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɫɬɪɭɦɟɧɬɨɜ; 

ɨɬ ɤɚɱɟɫɬɜɚ ɱɢɫɥɨɜɵɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. 

ɉɨɞ ɬɟɪɦɢɧɨɦ ɫɰɟɧɚɪɢɣ ɭɱɟɛɧɨɝɨ ɡɚɧɹɬɢɹ ɩɨɧɢɦɚɟɬɫɹ ɪɟɚɥɢɡɭɟɦɵɣ ɫɥɭ-

ɠɟɛɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɮɨɧ (ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɛɵɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɫɜɚɢ-

ɜɚɟɦɨɣ ɫɩɟɰɢɚɥɶɧɨɫɬɢ); ɧɚɥɢɱɢɟ ɱɟɬɤɨ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɣ ɨɛɳɟɣ ɡɚɞɚɱɢ; ɧɚɥɢ-

ɱɢɟ ɩɟɪɟɱɧɹ ɱɚɫɬɧɵɯ ɡɚɞɚɱ; ɧɚɥɢɱɢɟ ɨɛɳɟɝɨ ɚɥɝɨɪɢɬɦɚ ɪɟɲɟɧɢɹ ɡɚɞɚɱ. ȼ ɩɪɨ-

ɞɭɦɚɧɧɨɦ ɢ ɤɨɪɪɟɤɬɧɨ ɪɟɚɥɢɡɭɟɦɨɦ ɫɰɟɧɚɪɢɢ ɜ ɥɸɛɨɣ ɮɚɡɟ ɡɚɧɹɬɢɹ ɤɚɠɞɵɣ 

ɨɛɭɱɚɟɦɵɣ ɞɨɥɠɟɧ ɡɧɚɬɶ ɫɜɨɟ ɦɟɫɬɨ, ɨɛɳɢɣ ɚɥɝɨɪɢɬɦ, ɬɟɯɧɨɥɨɝɢɸ ɜɵɩɨɥɧɟɧɢɹ 

ɚɤɬɭɚɥɶɧɵɯ ɪɚɛɨɬ, ɩɨɬɪɟɛɧɵɟ ɞɥɹ ɷɬɨɝɨ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɩɪɨɰɟɞɭɪɵ ɢɧɬɟɪ-

ɩɪɟɬɚɰɢɢ ɩɨɥɭɱɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɪɹɞɨɤ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨ-

ɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. ȼ ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɷɬɨ ɨɬɧɨɫɢɬɫɹ ɤ ɫɰɟɧɚɪɢɹɦ, 

ɩɪɟɞɩɨɥɚɝɚɸɳɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɫɬɪɭɦɟɧɬɨɜ «Ⱦɢɚɝɧɨɡ ɩɨ ɤɨɦɛɢɧɚɰɢɢ ɩɪɢ-

ɡɧɚɤɨɜ» ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɤɪɢɬɟɪɢɹɯ ɬɟɨɪɢɢ ɢɝɪ. 

 

 

Ɋɢɫ. 9. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ⱦɢɚɝɧɨɡ ɩɨ ɤɨɦɛɢɧɚɰɢɢ ɩɪɢɡɧɚɤɨɜ» 

(ɨɬɤɪɵɬɚ ɡɚɤɥɚɞɤɚ ɫɩɪɚɜɤɢ ɩɨ ɢɧɫɬɪɭɦɟɧɬɭ) 
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