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ɄɈɆɉɖɘɌȿɊɇɕȿ ɋɊȿȾɋɌȼȺ ɈɉɂɋȺɌȿɅɖɇɈɃ ɋɌȺɌɂɋɌɂɄɂ  

‒ ɉȿɊȼɂɑɇɈȽɈ ȺɇȺɅɂɁȺ ɂ ɉɈȾȻɈɊȺ ɌȿɈɊȿɌɂɑȿɋɄɂɏ  

ɊȺɋɉɊȿȾȿɅȿɇɂɃ ȾɅə ɇȺȻɅɘȾȺȿɆɕɏ ɉɊɈɐȿɋɋɈȼ 

Ɋɚɫɫɦɨɬɪɟɧɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ ɤ ɩɟɪɜɢɱɧɨɦɭ ɚɧɚɥɢɡɭ ɫɬɚɬɢɫɬɢɱɟ-

ɫɤɢɯ ɞɚɧɧɵɯ ɩɨ ɧɚɛɥɸɞɚɟɦɵɦ ɩɪɨɰɟɫɫɚɦ ɢ ɩɨɞɛɨɪɚ ɞɥɹ ɧɢɯ ɚɞɟɤɜɚɬɧɵɯ ɬɟɨɪɟ-

ɬɢɱɟɫɤɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ, ɚ ɬɚɤɠɟ ɨɰɟɧɤɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɨɛɪɚɧɧɵɯ ɪɚɫɩɪɟɞɟɥɟ-

ɧɢɣ. ɉɪɟɞɫɬɚɜɥɟɧ ɨɛɡɨɪ ɚɜɬɨɪɫɤɢɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɪɟɞɫɬɜ (ɢɧɫɬɪɭɦɟɧɬɨɜ) ɪɟ-

ɲɟɧɢɹ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɡɚɞɚɱ ɨɩɢɫɚɬɟɥɶɧɨɣ ɫɬɚɬɢɫɬɢɤɢ. Ɋɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ 

ɢɧɬɟɪɮɟɣɫɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɦ ɢ ɩɨɤɚɡɚɧɢɹ ɩɨ ɢɯ ɩɪɢɦɟɧɟɧɢɸ ɜ ɨɛ-

ɪɚɡɨɜɚɬɟɥɶɧɨɣ, ɢɧɠɟɧɟɪɧɨɣ ɢ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɩɪɚɤɬɢɤɚɯ. 

Ʉɥɸчеɜые ɫɥɨɜɚ: ɧɚɛɥɸɞɚɟɦɵɣ ɩɪɨɰɟɫɫ, ɨɩɢɫɚɬɟɥɶɧɚɹ ɫɬɚɬɢɫɬɢɤɚ, ɫɬɚɬɢ-

ɫɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɷɦɩɢɪɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ, ɡɚɤɨɧ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɪɚɫ-

ɩɪɟɞɟɥɟɧɢɹ, ɤɪɢɬɟɪɢɢ ɩɪɨɜɟɪɤɢ ɝɢɩɨɬɟɡ. 
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COMPUTER AIDS OF DESCRIPTIVE STATISTICS AS INITIAL ANALYSIS 

AND SELECTION OF PREDICTIVE DISTRIBUTIONS FOR OBSERVED 

PROCESSES  

The article considers mathematical approaches to the initial analysis of statistic 

data and selection of adequate predictive distributions as well as estimation of param-

eters of selected distributions. The author’s computer aids (tools) for solving the 



problems of descriptive statistics are reviewed. The article describes the main tools 

interface solutions and proposes their use in educational and engineering practices 

and in research scientific training.   

Key words: observed process, descriptive statistics, statistical values,  empirical 

distribution, predictive distribution law, hypothesis tests. 

 

Аɩɩɚɪɚɬ ɨɩɢɫɚɬɟɥɶɧɨɣ ɫɬɚɬɢɫɬɢɤɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɟɪɜɢɱɧɵɣ ɚɧɚɥɢɡ ɫɬɚɬɢ-

ɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɚɤɬɭɚɥɟɧ ɩɪɢ ɪɟɲɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ, ɛɚɡɢ-

ɪɭɸɳɢɯɫɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɚɤɨɩɥɟɧɧɵɯ ɱɢɫɥɨɜɵɯ ɦɚɫɫɢɜɨɜ. ɉɪɢ ɷɬɨɦ ɭ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɨɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɷɦɩɢɪɢɱɟɫɤɢɯ ɦɚɫɫɢɜɨɜ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɵɦɢ ɟɞɢɧɢɱɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɢ 

ɮɭɧɤɰɢɹɦɢ, ɞɥɹ ɩɨɞɛɨɪɚ ɷɦɩɢɪɢɱɟɫɤɢɦ ɦɚɫɫɢɜɚɦ ɚɞɟɤɜɚɬɧɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 

ɪɚɫɩɪɟɞɟɥɟɧɢɣ, ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɩɨɞɨɛɪɚɧɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɩɭɬɟɦ ɨɰɟɧɤɢ ɱɢɫ-

ɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɣ.  

Ƚɥɚɜɧɨɟ, ɩɨɞɨɛɪɚɜ ɞɥɹ ɧɚɛɥɸɞɚɟɦɨɝɨ ɩɪɨɰɟɫɫɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɬɟɨɪɟɬɢɱɟ-

ɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ, ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɧɵɦ ɦɨɳɧɵɣ ɚɩɩɚɪɚɬ ɷɬɨɝɨ ɪɚɫɩɪɟɞɟɥɟ-

ɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɣ ɜɵɩɨɥɧɹɬɶ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɨɰɟɧɤɢ ɝɚɦɦɵ ɩɨɤɚɡɚɬɟɥɟɣ, ɯɚ-

ɪɚɤɬɟɪɢɡɭɸɳɢɯ, ɧɚɩɪɢɦɟɪ, ɧɚɞɟɠɧɨɫɬɶ ɧɚɛɥɸɞɚɟɦɵɯ ɨɛɴɟɤɬɨɜ: ɛɟɡɨɬɤɚɡɧɨɫɬɶ 

(ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɤɚɡɚ ɢ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ, ɫɪɟɞɧɸɸ ɧɚɪɚɛɨɬɤɭ ɧɚ ɨɬɤɚɡ, ɢɧɬɟɧ-

ɫɢɜɧɨɫɬɶ ɨɬɤɚɡɨɜ), ɞɨɥɝɨɜɟɱɧɨɫɬɶ (ɪɟɫɭɪɫ ɢ ɫɬɪɨɤ ɫɥɭɠɛɵ), ɫɨɯɪɚɧɹɟɦɨɫɬɶ 

(ɫɪɟɞɧɢɣ ɫɪɨɤ ɯɪɚɧɟɧɢɹ, ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ), ɪɟɦɨɧɬɨ-

ɩɪɢɝɨɞɧɨɫɬɶ (ɫɪɟɞɧɢɣ ɫɪɨɤ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɣ), 

ɚ ɬɚɤɠɟ ɤɨɦɩɥɟɤɫɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɜɢɞɟ ɪɚɡɥɢɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɝɨɬɨɜɧɨ-

ɫɬɢ. 

Ɉɰɟɧɤɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɮɭɧɤɰɢɣ ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟ-

ɥɟɧɢɹ ɜ ɰɟɥɨɦ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɧɟ ɫɨɫɬɚɜɥɹɟɬ ɨɫɨɛɵɯ ɡɚɬɪɭɞɧɟɧɢɣ, ɨɞɧɚɤɨ ɩɪɢ 

ɛɨɥɶɲɨɦ ɪɚɡɦɟɪɟ ɢɫɯɨɞɧɨɝɨ ɪɹɞɚ ɜɵɱɢɫɥɟɧɢɹ ɫɬɚɧɨɜɹɬɫɹ ɝɪɨɦɨɡɞɤɢɦɢ ɢ ɡɚ-

ɬɪɭɞɧɢɬɟɥɶɧɵɦɢ ɞɥɹ ɪɭɱɧɨɝɨ ɫɱɟɬɚ. К ɨɫɧɨɜɧɵɦ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɢ 

ɮɭɧɤɰɢɹɦ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ: ɪɚɡɦɚɯ, ɫɪɟɞɧɟɟ, ɜɟɪɯɧɸɸ ɢ ɧɢɠɧɸɸ ɞɨɜɟɪɢɬɟɥɶ-

ɧɵɟ ɝɪɚɧɢɰɵ ɫɪɟɞɧɟɝɨ, ɭɫɟɱɟɧɧɨɟ ɫɪɟɞɧɟɟ, ɦɨɞɭ, ɦɟɞɢɚɧɭ, ɞɢɫɩɟɪɫɢɸ ɢ ɫɪɟɞɧɟɟ 



ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɚɫɫɢɦɟɬɪɢɸ, ɷɤɫɰɟɫɫ, ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ, ɩɪɟ-

ɞɟɥɶɧɭɸ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɨɲɢɛɤɭ, ɢɧɬɟɝɪɚɥɶɧɭɸ ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɞɢɮ-

ɮɟɪɟɧɰɢɚɥɶɧɭɸ ɮɭɧɤɰɢɸ (ɩɥɨɬɧɨɫɬɶ) ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ɋɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɢ 

ɩɪɚɜɢɥɚ ɢɯ ɨɩɪɟɞɟɥɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɨ ɨɫɜɟɳɟɧɵ ɜ ɥɢɬɟɪɚɬɭɪɟ, ɧɚɩɪɢɦɟɪ, 

ɜ ДАɣɜɚɡɹɧ, 1998; Аɧɞɟɪɫɨɧ, 1976; Ɍɸɪɢɧ, 1995]. 

ɇɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɮɭɧɤɰɢɢ ɩɨɡɜɨɥɹɸɬ ɪɟɲɚɬɶ ɲɢɪɨɤɢɣ 

ɤɪɭɝ ɱɚɫɬɧɵɯ ɡɚɞɚɱ, ɧɚɩɪɢɦɟɪ, ɜɵɩɨɥɧɹɬɶ ɩɟɪɜɢɱɧɵɣ ɚɧɚɥɢɡ ɩɪɨɰɟɫɫɚ, ɫɪɚɜɧɢ-

ɜɚɬɶ ɧɟɫɤɨɥɶɤɨ ɩɪɨɰɟɫɫɨɜ, ɨɰɟɧɢɜɚɬɶ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɧɚɤɨɩɥɟɧɧɵɯ ɞɚɧɧɵɯ, ɜɵ-

ɩɨɥɧɹɬɶ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɭɸ (ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ) ɨɰɟɧɤɭ ɧɚɞɟɠɧɨɫɬɢ ɢɥɢ ɢɧɵɯ 

ɫɜɨɣɫɬɜ ɨɛɴɟɤɬɨɜ, ɜɵɞɜɢɝɚɬɶ ɝɢɩɨɬɟɡɵ ɨ ɩɨɞɯɨɞɹɳɟɦ ɬɟɨɪɟɬɢɱɟɫɤɨɦ ɡɚɤɨɧɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɛɥɸɞɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɬ. ɞ. 

ɉɨɞɛɨɪ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ. Чɚɫɬɨ ɩɪɨɜɟɪɤɭ ɝɢɩɨɬɟɡɵ ɨ ɫɨɨɬɜɟɬ-

ɫɬɜɢɢ ɜɵɛɪɚɧɧɨɝɨ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɨɦɭ ɪɹɞɭ ɜɵɩɨɥ-

ɧɹɸɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɞɧɨɝɨ ɢɡ ɤɪɢɬɟɪɢɟɜ – ɉɢɪɫɨɧɚ (ɤɪɢɬɟɪɢɣ �ଶ) ɢɥɢ Ɏɢ-

ɲɟɪɚ (F-ɤɪɢɬɟɪɢɣ).  

ɉɨɞɛɨɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɤɪɢɬɟɪɢɸ ɉɢɪɫɨɧɚ: 

1. ȼɵɞɜɢɝɚɟɬɫɹ ɝɢɩɨɬɟɡɚ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɪɹɞɚ ɨɞɧɨɦɭ ɢɡ ɤɨɧ-

ɤɪɟɬɧɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ. 

2. Ⱦɥɹ ɢɫɯɨɞɧɨɝɨ ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɪɹɞɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨɬɪɟɛɧɵɣ ɟɞɢɧɢɱɧɵɣ 

ɢɧɬɟɪɜɚɥ �� = �೘ೌ�−�೘೔೙ଵ+ଷ,ଶଵ·l�ሺ௡ሻ  ɢ ɩɨɬɪɟɛɧɨɟ ɱɢɫɥɨ ɢɧɬɟɪɜɚɥɨɜ ɪɚɡɛɢɟɧɢɹ ݇ =�೘ೌ�−�೘೔೙�� ,  ɝɞɟ tmax – tmin – ɪɚɡɦɚɯ ɜɚɪɢɚɰɢɢ ɚɪɝɭɦɟɧɬɚ t. 

3. Ɋɚɫɫɱɢɬɵɜɚɸɬ ɮɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ ɉɢɪɫɨɧɚ �фଶ = ∑ ሺ௠೔−௡·�೔ሻమ௡·�೔௞௜=ଵ , 

ɝɞɟ mi – ɷɦɩɢɪɢɱɟɫɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɚɪɝɭɦɟɧɬɚ t, ɩɨɩɚɞɚɸɳɢɯ ɜ i-ɣ 

ɢɧɬɟɪɜɚɥ; 

n – ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɜ ɷɦɩɢɪɢɱɟɫɤɨɦ ɪɹɞɟ; 

k – ɤɨɥɢɱɟɫɬɜɨ ɢɧɬɟɪɜɚɥɨɜ ɪɚɡɛɢɟɧɢɹ ɜ ɷɦɩɢɪɢɱɟɫɤɨɦ ɪɹɞɟ; 

pi – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ ɚɪɝɭɦɟɧɬɚ t ɜ i-ɣ ɢɧɬɟɪɜɚɥ. 



4. Ɋɚɫɫɱɢɬɚɜ ɱɢɫɥɨ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ r = k – s (ɝɞɟ s – ɱɢɫɥɨ ɩɚɪɚɦɟɬɪɨɜ, ɯɚ-

ɪɚɤɬɟɪɢɡɭɸɳɢɯ ɜɵɛɪɚɧɧɨɟ ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ) ɢ ɡɚɞɚɜɲɢɫɶ ɭɪɨɜɧɟɦ 

ɡɧɚɱɢɦɨɫɬɢ α ɩɨ ɬɚɛɥɢɰɟ ɤɜɚɧɬɢɥɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ �ଶ (ɧɚɩɪɢɦɟɪ, ɜ ДАɣɜɚɡɹɧ, 

1998]) ɨɩɪɟɞɟɥɹɸɬ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ ɉɢɪɫɨɧɚ ��,�ଶ . 

5. ɋɪɚɜɧɢɜɚɸɬ ɮɚɤɬɢɱɟɫɤɨɟ ɢ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɹ. ȿɫɥɢ �фଶ ൑ ��,�ଶ , ɬɨ ɝɢɩɨ-

ɬɟɡɚ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɪɹɞɚ ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɩɨɞ-

ɬɜɟɪɠɞɚɟɬɫɹ, ɚ ɩɪɢ ɧɟɜɵɩɨɥɧɟɧɢɢ ɧɟɪɚɜɟɧɫɬɜɚ – ɨɬɜɟɪɝɚɟɬɫɹ (ɱɬɨ ɬɪɟɛɭɟɬ ɩɟɪɟ-

ɯɨɞɚ ɤ ɩɭɧɤɬɭ 1). 

ɉɨɞɛɨɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɤɪɢɬɟɪɢɸ Ɏɢɲɟɪɚ:  

1. ȼɵɞɜɢɝɚɟɬɫɹ ɝɢɩɨɬɟɡɚ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɪɹɞɚ ɨɞɧɨɦɭ ɢɡ ɤɨɧ-

ɤɪɟɬɧɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ. Ⱦɥɹ ɡɧɚɱɟɧɢɣ ɚɪɝɭɦɟɧɬɚ ɢɡ ɷɦɩɢɪɢɱɟ-

ɫɤɨɝɨ ɪɹɞɚ ɩɨ ɮɨɪɦɭɥɚɦ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬ ɬɟɨɪɟɬɢ-

ɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ �௜ ˕. 

2. Ɋɚɫɫɱɢɬɵɜɚɸɬ ɮɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ Ɏɢɲɟɪɚ �ф = �·ሺ௡−௠−ଵሻ௠·ሺଵ−�ሻ , 

ɝɞɟ:  n – ɱɢɫɥɨ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ ɜ ɷɦɩɢɪɢɱɟɫɤɨɦ ɪɹɞɟ; 

m – ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɦɟɬɪɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟ-

ɧɢɟ; 

D – ɤɨɷɮɮɢɰɢɟɧɬ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɞɟɬɟɪɦɢɧɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ 

 � = ͳ − �о˔˕మ�общమ , 

ɡɞɟɫɶ  �о˔˕ଶ  – ɨɫɬɚɬɨɱɧɚɹ ɞɢɫɩɟɪɫɢɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ 

 �о˔˕ଶ = ଵ௡ · ∑ (�௜ ф − �௜ ˕)ଶ௡௜=ଵ ; �общଶ  – ɨɛɳɚɹ ɞɢɫɩɟɪɫɢɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ �общଶ = ଵ௡ · ∑ (�௜ ф − �̅ф)ଶ௡௜=ଵ ; �̅ф – ɫɪɟɞɧɟɟ ɮɭɧɤɰɢɢ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɦɭ ɪɹɞɭ, �̅ф = ଵ௡ · ∑ �௜ ф௡௜=ଵ ; �௜ ф – i-ɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɦɭ ɪɹɞɭ;  �௜ ˕ – i-ɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɩɨ ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ. 

3. Ɉɩɪɟɞɟɥɢɜ ɞɜɚ ɱɢɫɥɚ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ (f1 = m; f2 = n – m – 1) ɢ ɡɚɞɚɜɲɢɫɶ 

ɭɪɨɜɧɟɦ ɡɧɚɱɢɦɨɫɬɢ α ɩɨ ɬɚɛɥɢɰɟ ɤɜɚɧɬɢɥɟɣ F-ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɧɚɩɪɢɦɟɪ, ɜ Д1]) 



ɨɩɪɟɞɟɥɹɸɬ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ Ɏɢɲɟɪɚ Ff1,f2,α.  

4. ɋɪɚɜɧɢɜɚɸɬ ɮɚɤɬɢɱɟɫɤɨɟ ɢ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɹ. ȿɫɥɢ �ф ൑ Ff1,f2,α, ɬɨ ɝɢɩɨ-

ɬɟɡɚ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɪɹɞɚ ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɩɨɞ-

ɬɜɟɪɠɞɚɟɬɫɹ, ɚ ɩɪɢ ɧɟɜɵɩɨɥɧɟɧɢɢ ɧɟɪɚɜɟɧɫɬɜɚ – ɨɬɜɟɪɝɚɟɬɫɹ (ɱɬɨ ɬɪɟɛɭɟɬ ɩɟɪɟ-

ɯɨɞɚ ɤ ɩɭɧɤɬɭ 1). 

Ɉɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɞɥɹ ɬɚɤɢɯ ɲɢɪɨɤɨ ɢɫ-

ɩɨɥɶɡɭɟɦɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɤɚɤ: ɪɚɜɧɨɦɟɪɧɨɟ, ɛɢɧɨɦɢɚɥɶɧɨɟ, 

ɩɭɚɫɫɨɧɨɜɫɤɨɟ, ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ, ɧɨɪɦɚɥɶɧɨɟ, ɥɨɝɧɨɪɦɚɥɶɧɨɟ‒ ɨɰɟɧɤɚ ɩɚɪɚ-

ɦɟɬɪɨɜ ɨɛɵɱɧɨ ɧɟ ɜɵɡɵɜɚɟɬ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɬɪɭɞɧɨɫɬɟɣ. ɉɨɪɹɞɨɤ ɨɰɟɧɤɢ ɷɬɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧ, ɧɚɩɪɢɦɟɪ, ɜ ДАɣɜɚɡɹɧ, 1998; Аɧɞɟɪɫɨɧ, 1976; Ɍɸɪɢɧ, 

1995]. ɇɢɠɟ ɞɟɬɚɥɶɧɨ ɪɚɫɫɦɨɬɪɟɧ ɞɨɫɬɚɬɨɱɧɨ ɝɪɨɦɨɡɞɤɢɣ ɩɨɪɹɞɨɤ ɨɰɟɧɤɢ ɩɚ-

ɪɚɦɟɬɪɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɟɣɛɭɥɥɚ, ɧɚɲɟɞɲɟɝɨ ɫɚɦɨɟ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 

ɧɚ ɩɪɚɤɬɢɤɟ ɜ ɫɢɥɭ ɨɩɪɟɞɟɥɟɧɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ ɢ ɪɚɡɜɢɬɨɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨ-

ɝɨ ɚɩɩɚɪɚɬɚ. 

Ɉɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ Вɟɣɛɭɥɥɚ. Ɍɨɱɟɱɧɭɸ ɨɰɟɧɤɭ ɩɚɪɚɦɟɬɪɨɜ 

ɦɟɫɬɚ a ɢ ɩɚɪɚɦɟɬɪɚ ɮɨɪɦɵ b (ɞɥɹ ɱɢɫɥɚ ɧɚɛɥɸɞɚɟɦɵɯ ɨɛɴɟɤɬɨɜ N ൒ 10) ɜɵɱɢɫ-

ɥɹɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɥɚɧɚ ɧɚɛɥɸɞɟɧɢɣ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

Ⱦɥɹ ɩɥɚɧɨɜ ДNUr], [NUT] ɡɧɚɱɟɧɢɟ a ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ܽ = [∑ �೔್ +ሺ�−௠ሻ∙�೘್೘೔=భ ]భ⁄್௠ , 

ɚ ɡɧɚɱɟɧɢɟ b ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɪɚɜɧɟɧɢɹ ቀ௠� + ∑ ln �௜௠௜=ଵ ቁ ∙ [∑ �௜� + ሺ� − ݉ሻ ∙ �௠�௠௜=ଵ ] − ݉ ∙ [∑ �௜� ∙ ln �௜ + ሺ� − ݉ሻ ∙ �௠� ∙௠௜=ଵln �௠] = Ͳ. 

Ⱦɥɹ ɩɥɚɧɨɜ ДNRr], [NRT] ɡɧɚɱɟɧɢɟ a ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ܽ = [∑ �೔್ +∑ ቀ�೘−∑ �ೕೖ೘ೕೖ=భ ቁ್�ೕ=భ೘೔=భ ]భ ್⁄
௠ , 

ɚ ɡɧɚɱɟɧɢɟ b ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɪɚɜɧɟɧɢɹ ቀ௠� + ∑ ln �௜௠௜=ଵ ቁ ∙ [∑ �௜� + ∑ (�௠ − ∑ �௝௞௠ೕ௞=ଵ )��௝=ଵ௠௜=ଵ ] − ݉ ∙ [∑ �௜� ∙ ln �௜ +௠௜=ଵ∑ (�௠ − ∑ �௝௞௠ೕ௞=ଵ ) ∙ ln(�௠ − ∑ �௝௞௠ೕ௞=ଵ )�௝=ଵ ] = Ͳ. 



ȼ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɞɥɹ b ɨɫɭɳɟɫɬɜɥɹɸɬ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨ-

ɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ, ɫɭɬɶ ɤɨɬɨɪɨɝɨ ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ. ȼɧɚɱɚɥɟ ɪɟɲɚɟɬ-

ɫɹ ɭɪɚɜɧɟɧɢɟ ɩɪɚɜɞɨɩɨɞɨɛɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ b ɩɨ ɪɟɤɭɪɪɟɧɬɧɨɣ ɮɨɪɦɭɥɟ ܾ௞+ଵ = ܾ௞ + భ್ೖ+�భ೘ −�య�మభ್ೖ+�మ∙�ర−�యమ�మమ , 

ɝɞɟ �ଵ = ∑ ln �௜௠௜=ଵ ; 

 �ଶ = ∑ �௜�ೖ + ሺ� − ݉ሻ ∙ �௠�ೖ௠௜=ଵ  – ɞɥɹ ɩɥɚɧɨɜ ɧɚɛɥɸɞɟɧɢɣ ДNUr], [NUT]; 

 �ଶ = ∑ �௜�ೖ + ∑ (�௠ − ∑ �௝௞௠ೕ௞=ଵ )�ೖ�௝=ଵ௠௜=ଵ  – ɞɥɹ ɩɥɚɧɨɜ ɧɚɛɥɸɞɟɧɢɣ ДNRr], 

[NUT]; 

 �ଷ = ∑ �௜�ೖ ∙ ln �௜ + ሺ� − ݉ሻ ∙ �௠�ೖ ∙ ln �௠௠௜=ଵ  – ɞɥɹ ɩɥɚɧɨɜ ɧɚɛɥɸɞɟɧɢɣ ДNUr], 

[NUT]; 

 �ଷ = ∑ �௜�ೖ ∙ ln �௜ + ∑ (�௠ − ∑ �௝௞௠ೕ௞=ଵ )�ೖ ∙ ln(�௠ − ∑ �௝௞௠ೕ௞=ଵ )�௝=ଵ௠௜=ଵ  – ɞɥɹ ɩɥɚ-

ɧɨɜ ɧɚɛɥɸɞɟɧɢɣ ДNRr], [NRT]; 

 �ସ = ∑ �௜�ೖ ∙ ln �௜ + ሺ� − ݉ሻ ∙ �௠�ೖ ∙ ݈݊ଶ�௠௠௜=ଵ  – ɞɥɹ ɩɥɚɧɨɜ ɧɚɛɥɸɞɟɧɢɣ 

[NUr], [NUT]; 

 �ସ = ∑ �௜�ೖ ∙ ݈݊ଶ௠௜=ଵ �௜ + ∑ (�௠ − ∑ �௝௞௠ೕ௞=ଵ )�ೖ ∙ ݈݊ଶ(�௠ − ∑ �௝௞௠ೕ௞=ଵ )�௝=ଵ  – ɞɥɹ 

ɩɥɚɧɨɜ ɧɚɛɥɸɞɟɧɢɣ ДNRT], [NRr]; 

 ܾ௞ – ɷɬɨ k-ɟ ɩɪɢɛɥɢɠɟɧɢɟ ɤ ɢɫɤɨɦɨɦɭ ɤɨɪɧɸ b; 

 �௜  – i-ɟ ɡɧɚɱɟɧɢɟ ɜ ɢɫɯɨɞɧɨɦ ɪɹɞɟ (ɧɚɩɪɢɦɟɪ, ɧɚɪɚɛɨɬɤɚ ɞɨ i-ɝɨ ɨɬɤɚɡɚ); 

 �௠  – m-ɟ (ɩɨɫɥɟɞɧɟɟ) ɡɧɚɱɟɧɢɟ ɜ ɢɫɯɨɞɧɨɦ ɪɹɞɟ; �௝௞  – ɧɚɪɚɛɨɬɤɚ (ɧɚɩɪɢɦɟɪ) j-ɝɨ ɨɛɴɟɤɬɚ ɦɟɠɞɭ (k –1)-ɦ ɢ k-ɦ ɨɬɤɚɡɚɦɢ (݆ =ͳ, �̅̅ ̅̅ ̅); 

 m – ɱɢɫɥɨ ɡɧɚɱɟɧɢɣ ɜ ɢɫɯɨɞɧɨɦ ɪɹɞɟ ɧɚɛɥɸɞɟɧɢɣ; 

mj – ɱɢɫɥɨ ɪɟɝɢɫɬɪɢɪɭɟɦɵɯ ɫɨɛɵɬɢɣ (ɧɚɩɪɢɦɟɪ, ɨɬɤɚɡɨɜ) ɭ j-ɝɨ ɢɡɞɟɥɢɹ; 

[N..] – ɩɥɚɧɵ ɧɚɛɥɸɞɟɧɢɣ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɢɫɯɨɞɧɨɝɨ ɪɹɞɚ – ɜ ɫɨɨɬɜɟɬ-

ɫɬɜɢɢ ɫ Д4]. 

ɉɪɨɰɟɫɫ ɧɚɯɨɠɞɟɧɢɹ b ɩɪɟɤɪɚɳɚɸɬ, ɤɚɤ ɬɨɥɶɤɨ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɨɱɟɪɟɞɧɵɦɢ 

ɫɦɟɠɧɵɦɢ ɩɪɢɛɥɢɠɟɧɢɹɦɢ ܾ௞ ɧɟ ɫɬɚɧɟɬ ɦɟɧɶɲɟ ɡɚɞɚɜɚɟɦɨɣ ɬɨɱɧɨɫɬɢ ɪɟɲɟɧɢɹ 



ε (ɨɛɵɱɧɨ ε = 0.05…0.1). ɇɚɱɚɥɶɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ b0 ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɱɢɫɥɚ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɢɬɟɪɚɰɢɣ ɬɚɛɭɥɢɪɨɜɚɧɨ ɜ Д3] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɤɨ-

ɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ υ, ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɩɨ ɮɨɪɦɭɥɟ 

υ = √ భ೘−భ∙∑ ቀ�೔− భ೘∙∑ �೔೘೔=భ ቁమ೘೔=భభ೘∙∑ �೔೘೔=భ . 

Ⱦɥɹ ɦɚɥɨɝɨ ɱɢɫɥɚ ɧɚɛɥɸɞɚɟɦɵɯ ɨɛɴɟɤɬɨɜ (N < 10) ɤɨɪɪɟɤɬɧɚɹ ɨɰɟɧɤɚ ɩɚɪɚ-

ɦɟɬɪɨɜ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɨɛɥɟɦɚɬɢɱɧɚ. 

Фɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɢ ɢɧɬɟɪɮɟɣɫɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɦ ɨɩɢɫɚɬɟɥɶ-

ɧɨɣ ɫɬɚɬɢɫɬɢɤɢ. ɂɫɯɨɞɹ ɢɡ ɨɱɟɜɢɞɧɨɣ ɚɤɬɭɚɥɶɧɨɫɬɢ, ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫ-

ɫɦɨɬɪɟɧɧɵɦɢ ɜɵɲɟ ɩɨɞɯɨɞɚɦɢ, ɧɚ ɮɚɤɭɥɶɬɟɬɟ ɗɤɫɩɥɭɚɬɚɰɢɢ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩ-

ɩɚɪɚɬɨɜ ɂɪɤɭɬɫɤɨɝɨ ɮɢɥɢɚɥɚ ɆȽɌɍ ȽА ɫɮɨɪɦɢɪɨɜɚɧ ɩɚɤɟɬ ɢɧɫɬɪɭɦɟɧɬɨɜ ɨɩɢ-

ɫɚɬɟɥɶɧɨɣ ɫɬɚɬɢɫɬɢɤɢ. ɗɬɢ ɢɧɫɬɪɭɦɟɧɬɵ ɜɤɥɸɱɟɧɵ ɜ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ 

ɩɚɤɟɬ Ɇɨɞɟɥɶɟɪ 2.0 ɢ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɞɨɫɬɭɩɧɵ ɱɟɪɟɡ ɝɪɭɩɩɭ «ɉɪɨɰɟɫɫɵ ɜ 

ɫɢɫɬɟɦɚɯ» ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ (ɪɢɫ. 1).  

 

 

Ɋɢɫ. 1. Ƚɨɥɨɜɧɚɹ ɩɚɧɟɥɶ ɩɚɤɟɬɚ Ɇɨɞɟɥɶɟɪ 2.0 (ɪɚɫɤɪɵɬɚ ɝɪɭɩɩɚ 

«ɉɪɨɰɟɫɫɵ ɜ ɫɢɫɬɟɦɚɯ» ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ) 

 



ɂɡ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɦɟɧɸ ɜ ɩɚɤɟɬ Ɇɨɞɟɥɶɟɪ 2.0 ɜɤɥɸɱɟɧɵ ɢɧɫɬɪɭɦɟɧɬɵ: 

- ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɰɟɫɫɨɜ (ɪɢɫ. 2); 

- ɞɨɜɟɪɢɬɟɥɶɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɩɪɨɰɟɫɫɚ; 

- ɩɪɨɜɟɪɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɤɪɢɬɟɪɢɸ �ଶ (ɪɢɫ. 3); 

- ɩɨɞɛɨɪ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɨ ɤɪɢɬɟɪɢɸ Ɋɨɦɚɧɨɜɫɤɨɝɨ, ɤɨɷɮ-

ɮɢɰɢɟɧɬɭ ɜɚɪɢɚɰɢɢ, ɷɤɫɰɟɫɫɭ, ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɨɛɵɬɢɣ (ɪɢɫ. 4); 

- ɜɢɡɭɚɥɶɧɵɣ ɩɨɞɛɨɪ ɚɞɟɤɜɚɬɧɨɝɨ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɪɢɫ. 5); 

- ɨɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ (ɪɢɫ. 6). 

 

 

Ɋɢɫ. 2. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ «ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɰɟɫɫɨɜ» ɢ 

«Ⱦɨɜɟɪɢɬɟɥɶɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɩɪɨɰɟɫɫɚ» 

 



 

Ɋɢɫ. 3. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɉɨɞɛɨɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɤɪɢɬɟɪɢɸ �ଶ» 

 

 

Ɋɢɫ. 4. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɉɨɞɛɨɪ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɤɪɢɬɟɪɢɹɦ» 

 



 

Ɋɢɫ. 5. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ȼɢɡɭɚɥɶɧɵɣ ɩɨɞɛɨɪ ɚɞɟɤɜɚɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ» 

 

ɇɚ ɩɚɧɟɥɹɯ ɜɫɟɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɡɚɤɥɚɞɤɚ 

«ɋɩɪɚɜɤɚ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɨɛɨɥɨɱɤɟ», ɜ ɤɨɬɨɪɭɸ ɡɚɝɪɭɠɚɟɬɫɹ ɫɩɪɚɜɨɱɧɚɹ 

ɢɧɮɨɪɦɚɰɢɹ, ɧɟɨɛɯɨɞɢɦɚɹ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɫ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɨɩɵɬɨɦ ɪɚɛɨɬɵ 

(ɪɢɫ. 7). ɋɩɪɚɜɤɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ: ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛ-

ɧɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɨɤɚɡɚɧɢɹ ɤ ɩɪɢɦɟɧɟɧɢɸ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɦɟɪɵ ɪɟɲɚɟɦɵɯ 

ɡɚɞɚɱ, ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɞɝɨɬɨɜɤɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɩɨɥɭɱɚɟɦɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ. 

 



 

Ɋɢɫ. 6. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ɉɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɬɟɨɪɟɬɢɱɟɫɤɢɯ  

ɪɚɫɩɪɟɞɟɥɟɧɢɣ» 

 

 

Ɋɢɫ. 7. ɉɪɢɦɟɪ ɡɚɤɥɚɞɤɢ «ɋɩɪɚɜɤɚ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɨɛɨɥɨɱɤɟ» 

Ɉɫɧɨɜɧɵɟ ɢɧɬɟɪɮɟɣɫɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɦ ɭɧɢɮɢɰɢɪɨɜɚɧɵ ɜ ɫɨɨɬ-

ɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɩɚɤɟɬɭ Ɇɨɞɟɥɶɟɪ 2.0 ɢ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ДЧɨɤɨɣ, 2016]. 

Ⱦɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɩɚɤɟɬ ɜɤɥɸɱɟɧɵ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɤɚɪɬɵ, ɞɨɫɬɭɩ ɤ ɤɨɬɨɪɵɦ ɜɨɡɦɨɠɟɧ ɱɟɪɟɡ ɝɪɭɩɩɭ «ɂɧɮɨɪɦɚ-

ɰɢɨɧɧɵɟ ɤɚɪɬɵ» ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ. ɗɬɢ ɤɚɪɬɵ ɫɨɞɟɪɠɚɬ ɢɥɥɸɫɬɪɢɪɨɜɚɧɧɵɟ ɦɚ-



ɬɟɪɢɚɥɵ 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 ɗȼɆ ɫ 

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

ɞɨɫɬɚɬɨɱɧɨ 1,8 Ƚɛ ɩɚɦɹɬɢ. 

Ɉɫɨɛɟɧɧɨɫɬɹɦɢ ɩɚɤɟɬɚ ɹɜɥɹɸɬɫɹ:  

- ɧɚɥɢɱɢɟ ɞɜɭɯ ɜɫɬɪɨɟɧɧɵɯ ɫɩɪɚɜɨɱɧɵɯ ɫɢɫɬɟɦ – ɩɨ ɨɛɳɢɦ ɜɨɩɪɨɫɚɦ ɦɨɞɟ-

ɥɢɪɨɜɚɧɢɹ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ (ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɤɚɪɬɵ, ɞɨɫɬɭɩɧɵɟ ɢɡ 

ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ) ɢ ɫɩɪɚɜɨɤ ɩɨ ɤɚɠɞɨɦɭ ɢɧɫɬɪɭɦɟɧɬɭ (ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɨɬɞɟɥɶ-

ɧɨɣ ɜɤɥɚɞɤɟ ɤɚɠɞɨɣ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɚɧɟɥɢ);  

- ɧɚɥɢɱɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɨɞɧɨɦɨɦɟɧɬɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɞɢɡɚɣɧɚ ɩɚɧɟɥɟɣ ɩɭɬɟɦ 

ɡɚɝɪɭɡɤɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɤɢɧɚ (ɱɟɪɟɡ ɝɪɭɩɩɭ «Ɉɮɨɪɦɥɟɧɢɟ» ɝɨɥɨɜɧɨɝɨ ɦɟ-

ɧɸ);  

- ɧɚɥɢɱɢɟ ɜɫɩɥɵɜɚɸɳɢɯ ɩɨɞɫɤɚɡɨɤ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɢɧɬɟɪɮɟɣɫɧɵɯ ɷɥɟɦɟɧ-

ɬɨɜ, ɚ ɬɚɤɠɟ ɩɨ ɮɨɪɦɚɬɭ ɢ ɞɨɩɭɫɬɢɦɨɦɭ ɞɢɚɩɚɡɨɧɭ ɜɜɨɞɢɦɵɯ ɱɢɫɥɨɜɵɯ ɞɚɧɧɵɯ; 

- ɨɝɪɚɧɢɱɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɫɩɪɚɜɨɱɧɵɯ ɬɟɤɫɬɚɯ ɢ ɜ ɧɚɢɦɟɧɨɜɚɧɢɹɯ ɢɧ-

ɬɟɪɮɟɣɫɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɬɟɪɦɢɧɨɜ, ɬɪɟɛɭɸɳɢɯ ɭɝɥɭɛɥɟɧɧɨɣ ɦɚ-

ɬɟɦɚɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ.  
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