
Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɠɭɪɧɚɥ «Crede Experto: ɬɪɚɧɫɩɨɪɬ, 
 ɨɛɳɟɫɬɜɨ, ɨɛɪɚɡɨɜɚɧɢɟ, ɹɡɵɤ». № 4 (11). Ⱦɟɤɚɛɪɶ 2016 (http://ce.if-mstuca.ru) 

 

© ɑɨɤɨɣ ȼ. Ɂ., 2016 

ɍȾɄ 004.588 

ȻȻɄ 74.5 

ɑ-751 

ȼ. Ɂ. ɑɨɤɨɣ 

ɂɪɤɭɬɫɤ, Ɋɨɫɫɢɹ 

 

ɂɇɋɌɊɍɆȿɇɌЫ ɊȿȽɊȿɋɋɂɈɇɇɈȽɈ ȺɇȺɅɂɁȺ ɂ  
ɉɊɈȽɇɈɁɂɊɈȼȺɇɂə ɉɊɈɐȿɋɋɈȼ  

ȼ ȺȼɂȺɐɂɈɇɇɈ-ɌȿɏɇɂɑȿɋɄɂɏ ɋɂɋɌȿɆȺɏ 

ɉɪɨɜɟɞɟɧ ɨɛɡɨɪ ɩɨɞɯɨɞɨɜ ɤ ɩɨɞɛɨɪɭ ɞɥɹ ɧɚɛɥɸɞɚɟɦɵɯ ɩɪɨɰɟɫɫɨɜ ɚɞɟɤɜɚɬ-

ɧɵɯ ɪɟɝɪɟɫɫɢɣ ɢ ɢɯ ɩɨɫɥɟɞɭɸɳɟɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ 

ɡɚɞɚɱ ɢɧɬɟɪɩɨɥɹɰɢɢ, ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɢ ɮɚɤɬɨɪɧɨɝɨ ɚɧɚɥɢɡɚ. Ɍɚɤɠɟ ɪɚɫɫɦɨɬɪɟɧɵ 

ɜɨɩɪɨɫɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɥɹ ɧɚɛɥɸɞɚɟɦɵɯ ɩɪɨɰɟɫɫɨɜ ɩɪɨɝɧɨɡɧɵɯ ɦɨɞɟɥɟɣ ɧɚ 

ɨɫɧɨɜɟ ɤɨɦɛɢɧɚɰɢɢ ɩɚɪɚɛɨɥɢɱɟɫɤɨɣ ɪɟɝɪɟɫɫɢɢ, ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ ɢ 

ɝɚɪɦɨɧɢɱɟɫɤɢɯ ɜɟɫɨɜ. ɉɪɟɞɫɬɚɜɥɟɧ ɨɛɡɨɪ ɚɜɬɨɪɫɤɢɯ ɫɪɟɞɫɬɜ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɚɩɩɪɨɤɫɢɦɚɰɢɢ, ɢɧɬɟɪɩɨɥɹɰɢɢ ɢ ɷɤɫɬɪɚɩɨɥɹɰɢɢ, ɨɪɢɟɧɬɢɪɨɜɚɧ-

ɧɵɯ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ ɢɧɠɟɧɟɪɧɵɯ ɜɭɡɨɜ ɢ ɜ ɷɤɫ-

ɩɥɭɚɬɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɹɯ ɝɪɚɠɞɚɧɫɤɨɣ ɚɜɢɚɰɢɢ. 

Ʉɥɸчеɜые ɫɥɨɜɚ: ɧɚɛɥɸɞɚɟɦɵɣ ɩɪɨɰɟɫɫ, ɪɟɝɪɟɫɫɢɨɧɧɵɣ ɚɧɚɥɢɡ, ɩɚɪɧɚɹ ɢ 

ɦɧɨɠɟɫɬɜɟɧɧɚɹ ɪɟɝɪɟɫɫɢɹ, ɥɢɧɟɚɪɢɡɚɰɢɹ ɧɟɥɢɧɟɣɧɵɯ ɮɭɧɤɰɢɣ, ɦɟɬɨɞ 

ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ, ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɝɪɚɧɢɰɵ 

ɩɪɨɝɧɨɡɚ 
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TOOLS FOR REGRESSION ANALYSIS AND FORECASTING  

OF PROCESSES IN AIR-TECHNICAL SYSTEMS  



The paper reviews the approaches of adequate regressions selection for observed 

processes and their use for solving practical problems of interpolation, extrapolation 

of factor analysis. The issues of forming the predictive models for the observed pro-

cesses on the base of combining the parabolic regression, autocorrelation function 

and harmonical weight are considered. The paper reviews the author’s means of 

computer solutions of approximation, interpolation and extrapolation problems ori-

ented toward educational process at engineering higher educational establishments 

and operating organizations of civil aviation. 

Key words: observed process, regression analysis, double and multiple regres-

sion,  linearization of  nonlinear functions, least square method, forecasting of pro-

cesses, confident limits of forecasting  

 

ȼɨɩɪɨɫɵ ɩɨɞɛɨɪɚ ɚɞɟɤɜɚɬɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɞɥɹ ɧɚɛɥɸɞɚɟɦɵɯ 

ɩɪɨɰɟɫɫɨɜ ɚɤɬɭɚɥɶɧɵ ɞɥɹ ɜɫɟɯ ɨɬɪɚɫɥɟɣ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɢ ɨɫɨɛɟɧɧɨ 

– ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ. Ɉɫɬɪɨ ɩɪɨɛɥɟɦɚ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɬɨɢɬ ɬɚɦ, ɝɞɟ ɰɟ-

ɧɚ ɨɲɢɛɨɤ ɢ ɪɢɫɤɚ ɜɟɫɶɦɚ ɜɟɥɢɤɚ, ɧɚɩɪɢɦɟɪ, ɜ ɝɪɚɠɞɚɧɫɤɨɣ ɚɜɢɚɰɢɢ. ɉɪɟɞɫɬɚɜ-

ɥɹɟɬɫɹ, ɱɬɨ ɨɩɪɟɞɟɥɹɸɳɢɦ ɮɚɤɬɨɪɨɦ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ ɚɜɢɚɰɢɨɧɧɨɣ 

ɫɮɟɪɟ ɹɜɥɹɟɬɫɹ ɞɨɥɠɧɨɟ ɦɟɬɨɞɢɱɟɫɤɨɟ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ, ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟ-

ɱɟɧɢɟ, ɩɨɡɜɨɥɹɸɳɢɟ ɮɨɪɦɢɪɨɜɚɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɪɪɟɤɬɧɵɟ ɩɪɨ-

ɝɧɨɡɧɵɟ ɦɨɞɟɥɢ. ɉɪɢ ɷɬɨɦ ɜɚɠɧɨ, ɱɬɨɛɵ ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɪɟɲɟɧɢɹ ɢ ɫɪɟɞɫɬɜɚ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɛɵɥɢ ɞɨɫɬɭɩɧɵ ɞɥɹ ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɧɟ ɢɦɟɸ-

ɳɢɯ ɭɝɥɭɛɥɟɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ. 

Ɍɪɚɞɢɰɢɨɧɧɵɦ ɩɨɞɯɨɞɨɦ ɤ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɩɪɨɰɟɫɫɨɜ ɹɜɥɹɟɬɫɹ ɪɟɝɪɟɫɫɢ-

ɨɧɧɵɣ ɚɧɚɥɢɡ, ɱɚɫɬɨ ɫɜɨɞɹɳɢɣɫɹ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɭɪɚɜɧɟɧɢɹ ɥɢɧɢɢ, ɧɚɢɥɭɱ-

ɲɢɦ ɨɛɪɚɡɨɦ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɟɣ ɨɛɥɚɤɨ ɬɨɱɟɤ ɢɡ ɧɚɛɥɸɞɚɟɦɵɯ ɡɧɚɱɟɧɢɣ. ȼ 

ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɮɭɧɤɰɢɹ y ɢ ɚɪɝɭɦɟɧɬ x – ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ, ɩɨɞɜɟɪ-

ɠɟɧɧɵɟ ɞɟɣɫɬɜɢɸ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. ȿɫɥɢ ɧɚ ɫɥɭɱɚɣɧɭɸ ɜɟɥɢɱɢɧɭ x 

ɞɟɣɫɬɜɭɸɬ ɮɚɤɬɨɪɵ z1,z2,…,v1,v2,..., ɚ ɧɚ y ɞɟɣɫɬɜɭɸɬ z0,z1, v1, v3,…, ɬɨ ɧɚɥɢɱɢɟ 

ɞɜɭɯ ɨɛɳɢɯ ɮɚɤɬɨɪɨɜ z2 ɢ v1 ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ ɨɛ ɨɩɪɟɞɟɥɟɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ 

(ɪɟɝɪɟɫɫɢɢ) ɦɟɠɞɭ x ɢ y. Ɏɨɪɦɚɥɶɧɵɦɢ ɡɚɞɚɱɚɦɢ ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɨɛɵɱɧɨ ɹɜɥɹ-



ɸɬɫɹ: ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɡɚɜɢɫɢɦɨɫɬɢ (ɥɢɧɟɣɧɚɹ, ɧɟɥɢɧɟɣɧɚɹ, ɩɨ-

ɥɨɠɢɬɟɥɶɧɚɹ, ɨɬɪɢɰɚɬɟɥɶɧɚɹ); ɨɩɪɟɞɟɥɟɧɢɟ ɮɭɧɤɰɢɢ ɪɟɝɪɟɫɫɢɢ; ɨɰɟɧɤɚ ɜɥɢɹɧɢɹ 

ɧɚ ɮɭɧɤɰɢɸ ɨɬɞɟɥɶɧɵɯ ɮɚɤɬɨɪɨɜ; ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɢ ɢɧɬɟɪɩɨɥɹ-

ɰɢɢ. ɇɢɠɟ ɪɚɫɫɦɨɬɪɟɧɵ ɥɢɲɶ ɡɚɞɚɱɢ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ (ɭɪɚɜɧɟɧɢɹ), ɤɨɬɨ-

ɪɚɹ ɜ ɩɨɫɥɟɞɭɸɳɟɦ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɪɨɝɧɨɡɢɪɨ-

ɜɚɧɢɹ. 

Ⱦɥя ɨɞɧɨɮаɤɬɨɪɧɵɯ (ɩаɪɧɵɯ) ɥɢɧɟɣɧɵɯ ɪɟɝɪɟɫɫɢɣ ɭɪɚɜɧɟɧɢɟ ɮɭɧɤɰɢɢ ɮɨɪ-

ɦɢɪɭɸɬ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ ɜɢɞɚ y = a+b∙x. ɑɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɱɥɟɧɚ 

a ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ b ɨɩɪɟɞɟɥɹɸɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚ-

ɬɨɜ (ɆɇɄ) ɩɨ ɮɨɪɦɭɥɚɦ: ܾ = ௬∙௫−௬∙௫௫2−௫2 ; ܽ = ݕ̅ − ܾ ·  ,ݔ̅
ɝɞɟ n – ɱɢɫɥɨ ɢɡɦɟɪɟɧɢɣ ɮɭɧɤɰɢɢ ɢ ɚɪɝɭɦɟɧɬɚ ɧɚɛɥɸɞɚɟɦɨɝɨ ɩɪɨɰɟɫɫɚ; ̅ݔ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɚɪɝɭɦɟɧɬɚ ɩɨ ɜɫɟɦ ɢɡɦɟɪɟɧɢɹɦ; ̅ݕ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɩɨ ɜɫɟɦ ɢɡɦɟɪɟɧɢɹɦ; ݕ ∙  .ଶ – ɤɜɚɞɪɚɬ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɚɪɝɭɦɟɧɬɚݔ ;ଶ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɣ ɤɜɚɞɪɚɬɨɜ ɚɪɝɭɦɟɧɬɚݔ ;ɫɪɟɞɧɟɟ ɩɪɨɢɡɜɟɞɟɧɢɣ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ ɢ ɚɪɝɭɦɟɧɬɚ – ݔ

Ⱦɥя ɨɞɧɨɮаɤɬɨɪɧɵɯ (ɩаɪɧɵɯ) ɧɟɥɢɧɟɣɧɵɯ ɪɟɝɪɟɫɫɢɣ ɭɪɚɜɧɟɧɢɟ ɮɭɧɤɰɢɢ 

ɨɛɵɱɧɨ ɮɨɪɦɢɪɭɸɬ ɜ ɤɥɚɫɫɟ ɬɢɩɨɜɵɯ ɧɟɥɢɧɟɣɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ (ɫɬɟɩɟɧɧɨɣ, 

ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ, ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɝɢɩɟɪɛɨɥɢɱɟɫɤɨɣ, ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɢ ɬ. ɞ.), 

ɤɨɬɨɪɵɟ, ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɭɦɨɡɪɢɬɟɥɶɧɨ ɥɭɱɲɟ ɚɩɩɪɨɤɫɢɦɢɪɭɸɬ ɨɛɥɚɤɨ 

ɬɨɱɟɤ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɧɚɛɥɸɞɟɧɢɹɯ. ɉɪɢ ɷɬɨɦ ɩɪɢɦɟɧɹɸɬ ɬɨɬ ɢɥɢ ɢɧɨɣ ɫɩɨ-

ɫɨɛ ɥɢɧɟɚɪɢɡɚɰɢɢ ɧɟɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɢ, ɧɚɩɪɢɦɟɪ, ɥɨɝɚɪɢɮɦɢɪɭɸɬ ɥɟɜɭɸ ɢ 

ɩɪɚɜɭɸ ɱɚɫɬɢ ɧɟɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɚ ɡɚɬɟɦ ɞɥɹ ɥɨɝɚɪɢɮɦɨɜ ɜɜɨɞɹɬ ɧɨɜɵɟ 

ɩɟɪɟɦɟɧɧɵɟ. ɋ ɭɱɟɬɨɦ ɧɨɜɵɯ ɩɟɪɟɦɟɧɧɵɯ ɩɨɥɭɱɚɸɬ ɥɢɧɟɣɧɨɟ (ɥɢɧɟɚɪɢɡɨɜɚɧ-

ɧɨɟ) ɭɪɚɜɧɟɧɢɟ, ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɨɬɨɪɨɝɨ ɪɚɫɫɱɢɬɵɜɚɸɬ ɪɚɫɫɦɨɬɪɟɧɧɵɦ ɜɵɲɟ 

ɫɩɨɫɨɛɨɦ. Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɤ ɢɫɯɨɞɧɨɦɭ ɧɟɥɢɧɟɣɧɨɦɭ ɜɢɞɭ ɮɭɧɤɰɢɢ, ɩɨɫɥɟ ɩɨɞ-

ɫɬɚɧɨɜɤɢ ɧɚɣɞɟɧɧɵɯ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ a ɢ b, ɜɵɩɨɥɧɹɸɬ ɨɛɪɚɬɧɭɸ ɢɫɯɨɞɧɨɣ 



ɨɩɟɪɚɰɢɸ – ɧɚɩɪɢɦɟɪ, ɩɨɬɟɧɰɢɪɨɜɚɧɢɟ, ɟɫɥɢ ɩɪɢ ɥɢɧɟɚɪɢɡɚɰɢɢ ɜɵɩɨɥɧɹɥɨɫɶ 

ɥɨɝɚɪɢɮɦɢɪɨɜɚɧɢɟ. 

Ⱦɥɹ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɫɪɟɞɢ ɧɟɥɢɧɟɣɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɩɪɟɞɩɨɱɬɟɧɢɟ ɨɬɞɚɟɬɫɹ 

ɩɚɪɚɛɨɥɟ, ɭɪɚɜɧɟɧɢɟ ɮɭɧɤɰɢɢ ɮɨɪɦɢɪɭɸɬ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ ɜɢɞɚ ݕ = ܽ ∙ ଶݔ + ܾ ݔ∙ + ܿ. ɑɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɱɥɟɧɚ a, ɤɨɷɮɮɢɰɢɟɧɬɨɜ b ɢ c,ɤɚɤ ɢ ɜ 

ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɫɥɭɱɚɹɯ, ɨɩɪɟɞɟɥɹɸɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɆɇɄ, ɪɟɲɚɹ ɫɢɫɬɟɦɭ 

ɭɪɚɜɧɟɧɢɣ: 

{  
  ሺ∑ ସ��=ଵ�ݔ ሻ ∙ ܽ + (∑ ଷ��=ଵ�ݔ ) ∙ ܾ + (∑ ଶ��=ଵ�ݔ ) ∙ ܿ = ∑ ଶ�ݔ ∙ ∑)ଵ=���ݕ ଶ��=ଵ�ݔ ) ∙ ܽ + ሺ∑ ଵ=���ݔ ሻ ∙ ܾ + ݊ ∙ ܿ = ∑ ∑)ଵ=���ݕ ଷ��=ଵ�ݔ ) ∙ ܽ + (∑ ଶ��=ଵ�ݔ ) ∙ ܾ + ሺ∑ ଵ=���ݔ ሻ ∙ ܿ = ∑ �ݔ ∙ ଵ=���ݕ

. (1) 

Ⱦɥя ɦɧɨɝɨɮаɤɬɨɪɧɵɯ (ɦɧɨɠɟɫɬɜɟɧɧɵɯ) ɪɟɝɪɟɫɫɢɣ ɭɪɚɜɧɟɧɢɟ ɮɭɧɤɰɢɢ 

ɮɨɪɦɢɪɭɸɬ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɧɨɦɨɜ, ɫɜɨɛɨɞɧɵɣ ɱɥɟɧ ɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɨɬɨɪɵɯ 

ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɸɬ ɫ ɩɨɦɨɳɶɸ ɆɇɄ. 

ɇɚɣɞɟɧɧɵɟ ɬɟɦ ɢɥɢ ɢɧɵɦ ɫɩɨɫɨɛɨɦ ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɣ ɦɨɝɭɬ ɛɵɬɶ ɢɫ-

ɩɨɥɶɡɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɝɧɨɡɧɵɯ ɦɨɞɟɥɟɣ ɥɢɲɶ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɧɚɛɥɸɞɚɟ-

ɦɵɣ ɩɪɨɰɟɫɫ ɹɜɥɹɟɬɫɹ ɜɪɟɦɟɧɧɵɦ ɦɚɫɫɢɜɨɦ (ɬɨ ɟɫɬɶ, ɨɞɧɢɦ ɢɡ ɚɪɝɭɦɟɧɬɨɜ ɹɜ-

ɥɹɟɬɫɹ ɜɪɟɦɹ, ɢɥɢ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɟɦɭ ɦɟɪɵ, ɧɚɩɪɢɦɟɪ, ɤɜɚɧɬɵ ɜɪɟɦɟɧɢ, ɷɬɚɩɵ, 

ɲɚɝɢ). Ɉɞɧɚɤɨ ɧɚɞɨ ɩɨɦɧɢɬɶ, ɱɬɨ ɜɧɟ ɞɢɚɩɚɡɨɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ 

ɪɟɝɪɟɫɫɢɢ ɤɨɪɪɟɤɬɧɵ ɥɢɲɶ ɜ ɛɥɢɠɚɣɲɢɯ ɨɤɪɟɫɬɧɨɫɬɹɯ ɩɪɚɜɨɣ ɝɪɚɧɢɰɵ ɞɢɚɩɚ-

ɡɨɧɚ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɬɨɥɶɤɨ ɤɪɚɬɤɨɫɪɨɱɧɵɯ ɩɪɨ-

ɝɧɨɡɨɜ. 

ɉɪɨɝɧɨɡɧɵɟ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɨɜ. Ɇɨɞɟɥɢ ɩɪɨɰɟɫɫɨɜ, ɩɪɢɝɨɞɧɵɟ ɞɥɹ ɫɪɟɞɧɟ-

ɫɪɨɱɧɵɯ ɢ ɞɨɥɝɨɫɪɨɱɧɵɯ ɩɪɨɝɧɨɡɨɜ, ɱɚɳɟ ɮɨɪɦɢɪɭɸɬ ɧɟ ɧɚ ɨɫɧɨɜɟ «ɱɢɫɬɵɯ» 

ɪɟɝɪɟɫɫɢɣ, ɚ ɧɚ ɛɚɡɟ ɞɪɭɝɢɯ ɩɨɞɯɨɞɨɜ, ɧɚɩɪɢɦɟɪ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɤɨ-

ɧɟɱɧɵɯ ɪɚɡɧɨɫɬɟɣ, ɤɨɦɛɢɧɚɰɢɢ ɪɟɝɪɟɫɫɢɣ ɫ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɵɦɢ ɮɭɧɤɰɢɹɦɢ 

ɢ ɝɚɪɦɨɧɢɱɟɫɤɢɦɢ ɜɟɫɚɦɢ. ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɜɚɪɢɚɧɬ ɩɪɨɝɧɨɡɧɨɣ ɦɨɞɟɥɢ ɧɚ 

ɨɫɧɨɜɟ ɩɨɫɥɟɞɧɟɝɨ ɢɡ ɭɩɨɦɹɧɭɬɵɯ ɩɨɞɯɨɞɨɜ ‒ ɩɪɢ ɞɨɩɭɳɟɧɢɢ, ɱɬɨ ɚɪɝɭɦɟɧɬɨɦ 

ɩɚɪɚɛɨɥɢɱɟɫɤɨɣ ɩɚɪɧɨɣ ɪɟɝɪɟɫɫɢɢ ɹɜɥɹɸɬɫɹ ɪɚɜɧɵɟ ɤɜɚɧɬɵ ɜɪɟɦɟɧɢ t. 



ȼɧɚɱɚɥɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ (1) ɨɩɪɟɞɟɥɹɸɬ ɡɧɚɱɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ 

ɱɥɟɧɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɪɚɜɧɟɧɢɹ ɩɚɪɚɛɨɥɵ. Ⱦɚɥɟɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹ-

ɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɞɭɪɵ. 

1. ȼɵɱɢɫɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ ɧɚɛɥɸɞɚɟɦɨɝɨ ɩɪɨ-

ɰɟɫɫɚ, ɨɩɪɟɞɟɥɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɆɇɄ ɨɬɞɟɥɶɧɵɯ ɮɚɡ ɞɜɢɠɟɧɢɹ ɫɤɨɥɶɡɹɳɟɝɨ ɩɚ-

ɪɚɛɨɥɢɱɟɫɤɨɝɨ ɬɪɟɧɞɚ �� = ܽ� ∙ �ଶ + ܾ� ∙ � + ܿ� ɢ ɩɪɨɜɟɪɤɚ ɝɢɩɨɬɟɡɵ ɨ ɬɨɦ, ɱɬɨ 

ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɫɤɨɥɶɡɹɳɟɝɨ ɬɪɟɧɞɚ ɢɫɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɦ 

(ɩɪɨɰɟɞɭɪɵ ɩɪɨɜɟɪɤɢ ɫɬɚɰɢɨɧɚɪɧɨɫɬɢ ɜ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ). 

2. ȼɵɱɢɫɥɟɧɢɟ ɝɚɪɦɨɧɢɱɟɫɤɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢ ɜɟɫɨɜ ݉�+ଵ = ∑ ͳ ሺ݊ − ͳሻ�⁄��=ଵ ; ݀�+ଵ = ሺ݉�+ଵ + ͳሻ ሺ݊ − ͳሻ⁄ , � = ͳ, ݊ − ͳ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ . 

3. ȼɵɱɢɫɥɟɧɢɟ ɩɪɢɪɚɳɟɧɢɣ ɩɪɨɰɟɫɫɚ ɢ ɫɪɟɞɧɟɣ ɩɪɢɪɚɳɟɧɢɣ: ݓ�+ଵ = ��+ଵ − �� , � = ͳ, ݊ − ͳ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ˓˔ݓ ; = ∑ ݀�+ଵ� ∙ ଵ�=ଵ+�ݓ ; �௪ = √∑ ݀�+ଵ� ∙ ሺݓ�+ଵ ሻଶ�−ଵ�=ଵ˓˔ݓ− . 

4. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɟɪɟɦɟɧɧɵɯ �′ሺ݈ሻ ɢ �′′ሺ݈ሻ – ɬɨɱɟɱɧɵɯ ɡɧɚɱɟɧɢɣ ɜɟɪɯɧɟɣ ɢ 

ɧɢɠɧɟɣ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɝɪɚɧɢɰ ɩɪɨɝɧɨɡɚ ɧɚ l-ɦ ɲɚɝɟ: �′ሺ݈ሻ = �′′ሺ݈ሻ ∙ ∑ ݀�−�+ଵ�+ଵ�=ଵ ; �′′ሺ݈ሻ = �′ሺ݈ሻ ∙ �௪, ݈ = Ͳ, ݊ − ͳ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ . 

5. ȼɵɱɢɫɥɟɧɢɟ ɩɪɨɝɧɨɡɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɨɰɟɫɫɚ ɢ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ: ��+ଵ∗ = ��∗ ,˓˔ݓ+ � = ݊ − ͳ + ݈; ��+ଵ∗ − �′′ሺ݈ሻ ≤ ��+ଵ∗ ≤ ��+ଵ∗ + �′′ሺ݈ሻ, ݈ = ͳ, ݇ + �̅̅ ̅̅ ̅̅ ̅̅ ̅̅ . 

ȼ ɜɵɪɚɠɟɧɢɹɯ ɩɭɧɤɬɨɜ 1…5 ɩɟɪɟɦɟɧɧɵɟ ɨɛɨɡɧɚɱɚɸɬ: t – ɞɢɫɤɪɟɬɧɨɟ ɜɪɟɦɹ 

(ɤɜɚɧɬ ɜɪɟɦɟɧɢ, ɲɚɝ); l – ɝɥɭɛɢɧɚ ɩɪɨɝɧɨɡɚ (ɱɢɫɥɨ ɲɚɝɨɜ); n – ɱɢɫɥɨ ɲɚɝɨɜ (ɡɚ-

ɦɟɪɨɜ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ) ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɩɪɨɰɟɫɫɨɦ. 

Фɭɧɤɰɢɨɧаɥɶɧɨɫɬɶ ɢ ɢɧɬɟɪɮɟɣɫɧɵɟ ɪɟɲɟɧɢя ɩɨ ɢɧɫɬɪɭɦɟɧɬаɦ ɪɟɝɪɟɫɫɢɨɧ-

ɧɨɝɨ аɧаɥɢɡа ɢ ɩɪɨɝɧɨɡɢɪɨɜаɧɢя. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɦɨɬɪɟɧɧɵɦɢ ɜɵɲɟ ɩɨɞ-

ɯɨɞɚɦɢ ɧɚ ɮɚɤɭɥɶɬɟɬɟ Эɤɫɩɥɭɚɬɚɰɢɢ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ ɂɪɤɭɬɫɤɨɝɨ ɮɢɥɢ-

ɚɥɚ ɆȽɌɍ ȽА ɫɮɨɪɦɢɪɨɜɚɧ ɩɚɤɟɬ ɢɧɫɬɪɭɦɟɧɬɨɜ ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɧɟ-



ɩɪɟɪɵɜɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɤɜɚɧɬɨɜɚɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɯɚɪɚɤɬɟɪ-

ɧɵɯ ɞɥɹ ɫɢɫɬɟɦ ɬɢɩɚ ɚɜɢɚɩɪɟɞɩɪɢɹɬɢɣ. Эɬɢ ɢɧɫɬɪɭɦɟɧɬɵ ɢɧɬɟɝɪɢɪɨɜɚɧɵ ɜ ɩɚ-

ɤɟɬ Ɇɨɞɟɥɶɟɪ 2.0 ɢ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɞɨɫɬɭɩɧɵ ɱɟɪɟɡ ɝɪɭɩɩɭ «ɉɪɨɰɟɫɫɵ ɜ ɫɢ-

ɫɬɟɦɚɯ» ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ (ɪɢɫ. 1).  

 

Ɋɢɫ. 1. Ƚɨɥɨɜɧɚɹ ɩɚɧɟɥɶ ɩɚɤɟɬɚ Ɇɨɞɟɥɶɟɪ 2.0  

(ɪɚɫɤɪɵɬɚ ɝɪɭɩɩɚ «ɉɪɨɰɟɫɫɵ ɜ ɫɢɫɬɟɦɚɯ» ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ) 

ɂɡ ɨɯɜɚɱɟɧɧɨɣ ɜ ɫɬɚɬɶɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɜ ɞɚɧɧɨɣ ɝɪɭɩɩɟ ɝɨɥɨɜɧɨɝɨ ɦɟ-

ɧɸ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɢɧɫɬɪɭɦɟɧɬɵ: 

– ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɩɪɨɰɟɫɫɚ ɩɚɪɧɵɦɢ ɪɟɝɪɟɫɫɢɹɦɢ (ɪɢɫ. 2); 

– ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɩɪɨɰɟɫɫɚ ɪɟɝɪɟɫɫɢɟɣ ɜ ɜɢɞɟ ɫɬɟɩɟɧɧɨɝɨ ɩɨɥɢɧɨɦɚ (ɪɢɫ. 3); 

– ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɫɩɨɫɨɛɨɦ – ɩɚɪɚɛɨɥɢɱɟɫɤɚɹ 

ɪɟɝɪɟɫɫɢɹ + ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɮɭɧɤɰɢɹ + ɝɚɪɦɨɧɢɱɟɫɤɢɟ ɜɟɫɚ (ɪɢɫ. 4); 

– ɦɨɦɟɧɬɵ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɨɝɧɨɡɨɦ ɥɢɧɢɣ-ɨɝɪɚɧɢɱɟɧɢɣ (ɪɢɫ. 5). 



 

Ɋɢɫ. 2. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ «Аɩɩɪɨɤɫɢɦɚɰɢɹ ɩɪɨɰɟɫɫɚ ɬɢɩɨɜɵɦɢ ɮɭɧɤɰɢɹɦɢ  

(ɩɚɪɧɵɦɢ ɪɟɝɪɟɫɫɢɹɦɢ)» 

ɇɚ ɩɚɧɟɥɹɯ ɜɫɟɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɡɚɤɥɚɞɤɚ 

«ɋɩɪɚɜɤɚ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɨɛɨɥɨɱɤɟ», ɜ ɤɨɬɨɪɭɸ ɡɚɝɪɭɠɚɟɬɫɹ ɫɩɪɚɜɨɱɧɚɹ 

ɢɧɮɨɪɦɚɰɢɹ, ɧɟɨɛɯɨɞɢɦɚɹ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɫ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɨɩɵɬɨɦ ɪɚɛɨɬɵ 

(ɪɢɫ. 6). ɋɩɪɚɜɤɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ: ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛ-

ɧɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɨɤɚɡɚɧɢɹ ɤ ɩɪɢɦɟɧɟɧɢɸ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɦɟɪɵ ɪɟɲɚɟɦɵɯ 

ɡɚɞɚɱ, ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɞɝɨɬɨɜɤɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɩɨɥɭɱɚɟɦɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɜɜɨɞɹɬɫɹ ɫ ɤɥɚɜɢɚɬɭɪɵ ɜ ɪɟɞɚɤɬɢɪɭɟɦɵɟ ɨɞɢɧɨɱɧɵɟ ɩɨɥɹ 

ɢ ɜ ɬɚɛɥɢɰɵ, ɜɵɛɢɪɚɸɬɫɹ ɤɭɪɫɨɪɨɦ ɢɡ ɫɩɢɫɤɨɜ. Ʉɪɨɦɟ ɷɬɨɝɨ ɬɚɛɥɢɱɧɵɟ ɢɫɯɨɞ-

ɧɵɟ ɞɚɧɧɵɟ ɦɨɝɭɬ ɡɚɝɪɭɠɚɬɶɫɹ ɢɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɮɚɣɥɨɜ (ɚɤ-

ɬɢɜɚɰɢɟɣ ɤɧɨɩɤɢ ɫ ɩɢɤɬɨɝɪɚɦɦɨɣ ɩɚɩɤɢ). 



 

Ɋɢɫ. 3. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Аɩɩɪɨɤɫɢɦɚɰɢɹ ɩɪɨɰɟɫɫɚ ɫɬɟɩɟɧɧɵɦ ɩɨɥɢɧɨɦɨɦ 

(ɩɚɪɧɚɹ ɪɟɝɪɟɫɫɢɹ)» 

 

Ɋɢɫ. 4. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ» 

 

Ɂɚɩɭɫɤ ɢɧɫɬɪɭɦɟɧɬɚ ɧɚ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɤɬɢɜɚɰɢɟɣ ɤɭɪɫɨ-

ɪɨɦ ɤɧɨɩɤɢ ɫ ɩɢɤɬɨɝɪɚɦɦɨɣ ɫɬɪɟɥɤɢ. Ɋɟɡɭɥɶɬɚɬɵ ɪɟɲɟɧɢɹ ɜɵɜɨɞɹɬɫɹ: ɜ ɟɞɢ-

ɧɢɱɧɵɟ ɧɟ ɪɟɞɚɤɬɢɪɭɟɦɵɟ ɩɨɥɹ, ɜ ɧɟ ɪɟɞɚɤɬɢɪɭɟɦɵɟ ɬɚɛɥɢɰɵ ɢ ɧɚ ɝɪɚɮɢɤɢ. 

Ɍɚɛɥɢɰɵ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɝɭɬ ɛɵɬɶ ɫɨɯɪɚɧɟɧɵ ɜ ɮɚɣɥɚɯ, ɞɥɹ 



ɱɟɝɨ ɚɤɬɢɜɢɪɭɟɬɫɹ ɤɧɨɩɤɚ ɫ ɩɢɤɬɨɝɪɚɦɦɨɣ ɞɢɫɤɟɬɵ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɝɪɚɮɢɱɟ-

ɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɝɭɬ ɛɵɬɶ: ɪɚɫɩɟɱɚɬɚɧɵ ɧɚ ɩɪɢɧɬɟɪɟ (ɞɥɹ ɱɟɝɨ ɚɤɬɢɜɢɪɭɟɬɫɹ 

ɤɧɨɩɤɚ ɫ ɩɢɤɬɨɝɪɚɦɦɨɣ ɩɪɢɧɬɟɪɚ) ɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɵ (ɞɥɹ ɱɟɝɨ ɚɤɬɢɜɢɪɭɸɬɫɹ 

ɤɧɨɩɤɢ ɫ ɩɢɤɬɨɝɪɚɦɦɚɦɢ ɥɭɩɵ).  

 

Ɋɢɫ. 5. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ɇɨɦɟɧɬɵ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɨɝɧɨɡɨɦ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɨɰɟɫɫɚ» 

 

Ɋɢɫ. 6. ɉɪɢɦɟɪ ɡɚɤɥɚɞɤɢ «ɋɩɪɚɜɤɚ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɨɛɨɥɨɱɤɟ» 



Ⱦɥɹ ɫɴɟɦɚ ɢɧɮɨɪɦɚɰɢɢ ɫ ɝɪɚɮɢɤɚ ɨ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɚɪɝɭɦɟɧɬɚ ɢ 

ɮɭɧɤɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɢɡɢɪɤɚ, ɚɤɬɢɜɢɪɭɟɦɚɹ ɤɧɨɩɤɨɣ ɫ ɩɢɤɬɨɝɪɚɦɦɨɣ ɩɟɪɟ-

ɤɪɟɫɬɢɹ. ɐɜɟɬ ɜɢɡɢɪɤɢ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɨɛɪɚɧ ɩɪɢ ɚɤɬɢɜɚɰɢɢ ɤɧɨɩɤɢ ɫ ɩɢɤɬɨ-

ɝɪɚɦɦɨɣ ɩɚɥɢɬɪɵ. Ɍɟɤɭɳɢɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɢ ɚɪɝɭɦɟɧɬɚ, ɫɧɢɦɚɟɦɵɟ ɜɢɡɢɪ-

ɤɨɣ ɫ ɝɪɚɮɢɤɚ, ɜɵɜɨɞɹɬɫɹ ɜ ɩɨɥɹ ɩɨɞ ɤɧɨɩɤɚɦɢ ɝɪɚɮɢɤɨɜ. 

Ⱦɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɩɚɤɟɬ ɜɤɥɸɱɟ-

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

ɦɚɰɢɨɧɧɵɟ ɤɚɪɬɵ» ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ. Эɬɢ ɤɚɪɬɵ ɫɨɞɟɪɠɚɬ ɢɥɥɸɫɬɪɢɪɨɜɚɧɧɵɟ 

ɦɚɬɟɪɢɚɥɵ ɤɚɤ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ, ɬɚɤ ɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɩɪɨɪɚɛɨɬɤɢ ɚɤɬɭɚɥɶɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɩɟɪɟɞ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɨɛɨɥɨɱɟɤ. Ⱦɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɬɚɤɠɟ ɦɨɝɭɬ 

ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɥɟɤɰɢɣ. 

ɉɚɤɟɬ Ɇɨɞɟɥɶɟɪ 2.0 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɜɬɨɧɨɦɧɨɟ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɨɟ 

windows-ɩɪɢɥɨɠɟɧɢɟ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɟ ɧɚ ɬɢɩɨɜɵɯ IBM–ɩɨɞɨɛɧɵɯ ЭȼɆ ɫ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ Windows-ɯɯ. Ⱦɥɹ ɢɧɫɬɚɥɥɹɰɢɢ ɩɚɤɟɬɚ ɧɚ ɠɟɫɬɤɨɦ ɞɢɫɤɟ 

ɞɨɫɬɚɬɨɱɧɨ 1,8 Ƚɛ ɩɚɦɹɬɢ. 
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