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ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɎɍɇɄɐɂɈɇɂɊɈȼȺɇɂə ȺȼɂȺɌɊȺɇɋɉɈɊɌɇɕɏ 

ɋɂɋɌȿɆ ɋ ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ ȺɉɉȺɊȺɌȺ 

ɆȺɊɄɈȼɋɄɂɏ ɉɊɈɐȿɋɋɈȼ 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧ ɚɜɬɨɪɫɤɢɣ ɩɚɤɟɬ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɨɛɨɥɨɱɟɤ ɞɥɹ ЭȼɆ, 

ɩɨɡɜɨɥɹɸɳɢɣ ɦɨɞɟɥɢɪɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ ɚɜɢɚɬɪɚɧɫɩɨɪɬɧɵɯ 

ɫɢɫɬɟɦɚɯ ɧɚ ɷɬɚɩɚɯ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ. ȼ ɚɧɧɨɬɢɪɭ-

ɟɦɵɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɨɛɨɥɨɱɤɚɯ ɪɟɚɥɢɡɨɜɚɧɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɜ ɨɫ-

ɧɨɜɟ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɦɚɪɤɨɜɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟ-

ɥɢɪɨɜɚɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɟɡɧɵ, ɧɚɪɹɞɭ ɫ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɩɪɨɰɟɫɫɨɦ, ɷɤɫɩɥɭɚ-

ɬɢɪɭɸɳɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ, ɞɥɹ ɤɨɬɨɪɵɯ ɚɤɬɭɚɥɶɧɵ ɜɨɩɪɨɫɵ ɨɩɬɢɦɢɡɚɰɢɢ ɢ 

ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ. 

Ʉɥɸчеɜые ɫɥɨɜɚ: ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɚɜɢɚɬɪɚɧɫɩɨɪɬɧɚɹ ɫɢɫɬɟɦɚ, ɦɚɪ-

ɤɨɜɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɦɚɪɤɨɜɫɤɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɦɚɪɤɨɜɫɤɢɟ ɰɟɩɢ, ɩɪɨɰɟɫɫɵ 

ɝɢɛɟɥɢ ɢ ɪɚɡɦɧɨɠɟɧɢɹ, ɦɟɬɨɞ «Ⱦɢɧɚɦɢɤɢ ɫɪɟɞɧɢɯ». 
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SIMULATING OF AIR TRANSPORT SYSTEMS WITH THE AID OF MAR-

KOV-PROCESS APPARATUS   

The article presents the author’s packet of tool skins for an ECM enabling to sim-

ulate technological processes in air transport systems during aircraft maintenance. 



The tool skins implement mathematical models as a base for different Markov pro-

cesses.  

The presented tools of mathematical modeling are supposed to be useful along 

with the educational process for operating organizations which are interested in the 

issues of optimization and management of technological processes. 

Key words: mathematical model, air transport system, Markov processes, Mar-

kov sequences, Markov chains, reproduction and death processes, mean-value dy-

namics method.  

 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɚɜɢɚ-

ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɮɟɪɟ ɨɛɭɫɥɨɜɥɟɧɚ ɢɡɜɟɫɬɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ ɪɹɞɚ ɪɨɫɫɢɣɫɤɢɯ 

ɚɜɢɚɤɨɦɩɚɧɢɣ. ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɜɨɫɬɪɟɛɨɜɚɧɨ ɦɟɬɨɞɢɱɟɫɤɨɟ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ 

ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɩɨɡɜɨɥɹɸɳɟɟ ɪɚɱɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɦɟɸɳɢɟ-

ɫɹ ɪɟɫɭɪɫɵ, ɢɡɵɫɤɢɜɚɬɶ ɢ ɩɪɢɜɨɞɢɬɶ ɜ ɞɟɣɫɬɜɢɟ ɦɚɥɨɡɚɬɪɚɬɧɵɟ, ɫɤɪɵɬɵɟ ɪɟɡɟɪ-

ɜɵ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. Ɋɟɲɚɬɶ ɬɚɤɢɟ ɪɚɡɦɟɪɧɵɟ ɢ ɫɥɨɠɧɵɟ ɡɚɞɚɱɢ, ɛɟɡ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɹ ɤɨɦɩɶɸɬɟɪɧɵɯ ɪɟɫɭɪɫɨɜ, ɩɪɨɛɥɟɦɚɬɢɱɧɨ. ɂɫɯɨɞɹ ɢɡ ɨɬɦɟɱɟɧɧɵɯ ɩɨɫɵɥɨɤ, 

ɧɚ ɮɚɤɭɥɶɬɟɬɟ Эɤɫɩɥɭɚɬɚɰɢɢ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ ɂɪɤɭɬɫɤɨɝɨ ɮɢɥɢɚɥɚ 

ɆȽɌɍ ȽȺ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɟɞɟɬɫɹ ɪɚɛɨɬɚ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɸ ɚɤɬɭɚɥɶɧɨɝɨ ɪɚɫ-

ɱɟɬɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɩɪɨɫɨɜ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ ɚɜɢɚɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ. Ɉɞɧɢɦ ɢɡ ɷɥɟɦɟɧɬɨɜ ɬɚɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɬ ɦɨɞɟɥɟɣ ɧɚ ɨɫɧɨɜɟ ɦɚɪɤɨɜɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

Ɇɚɪɤɨɜɫɤɢɟ ɩɪɨɰɟɫɫɵ ɹɜɥɹɸɬɫɹ ɱɚɫɬɧɵɦ ɜɢɞɨɦ ɫɥɭɱɚɣɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɯɚ-

ɪɚɤɬɟɪɧɵɯ ɞɥɹ ɚɜɢɚɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ. Ɉɫɨɛɨɟ ɦɟɫɬɨ ɦɚɪɤɨɜɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

ɨɛɭɫɥɨɜɥɟɧɨ ɫɥɟɞɭɸɳɢɦɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɦɢ: 

- ɷɬɢ ɩɪɨɰɟɫɫɵ ɢɦɟɸɬ ɪɚɡɜɢɬɵɣ ɢ ɞɨɤɚɡɚɜɲɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɦɚɬɟɦɚɬɢɱɟ-

ɫɤɢɣ ɚɩɩɚɪɚɬ, ɩɨɡɜɨɥɹɸɳɢɣ ɪɟɲɚɬɶ ɝɚɦɦɭ ɚɤɬɭɚɥɶɧɵɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ; 

- ɫ ɩɨɦɨɳɶɸ ɦɚɪɤɨɜɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɦɨɠɧɨ ɦɨɞɟɥɢɪɨɜɚɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚ-

ɧɢɟ ɫɢɫɬɟɦ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɣ ɫɥɨɠɧɨɫɬɢ; 

- ɦɨɞɟɥɢ ɦɚɪɤɨɜɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɨɡɜɨɥɹɸɬ ɪɟɲɚɬɶ ɢ ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɟ ɡɚ-

ɞɚɱɢ. 



ɋɥɭɱɚɣɧɵɣ ɩɪɨɰɟɫɫ, ɩɪɨɬɟɤɚɸɳɢɣ ɜ ɤɚɤɨɣ-ɥɢɛɨ ɫɢɫɬɟɦɟ S, ɧɚɡɵɜɚɟɬɫɹ ɦɚɪ-

ɤɨɜɫɤɢɦ, ɟɫɥɢ ɨɧ ɨɛɥɚɞɚɟɬ ɛɚɡɨɜɵɦ ɫɜɨɣɫɬɜɨɦ: ɞɥɹ ɥɸɛɨɝɨ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ �଴ 

ɜɟɪɨɹɬɧɨɫɬɶ ɥɸɛɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ ɜ ɛɭɞɭɳɟɦ (ɩɪɢ � > �଴) ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ 

ɨɬ ɟɟ ɫɨɫɬɨɹɧɢɹ ɜ ɧɚɫɬɨɹɳɟɦ (ɩɪɢ � = �଴) ɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, ɤɨɝɞɚ ɢ ɤɚɤɢɦ 

ɨɛɪɚɡɨɦ ɫɢɫɬɟɦɚ S ɩɪɢɲɥɚ ɜ ɷɬɨ ɫɨɫɬɨɹɧɢɟ. 

Кɥɚɫɫɢɮɢɤɚɰɢɹ ɦɚɪɤɨɜɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɩɪɢɡɧɚɤɭ ɧɟɩɪɟ-

ɪɵɜɧɨɫɬɢ ɢɥɢ ɞɢɫɤɪɟɬɧɨɫɬɢ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ �ሺ�ሻ ɢ ɩɚɪɚɦɟɬɪɚ t. ȼ ɷɬɨɣ ɫɜɹɡɢ 

ɪɚɡɥɢɱɚɸɬ: 

- ɩɪɨɰɟɫɫɵ ɫ ɞɢɫɤɪɟɬɧɵɦɢ ɫɨɫɬɨɹɧɢɹɦɢ ɢ ɞɢɫɤɪɟɬɧɵɦ ɜɪɟɦɟɧɟɦ (ɦɚɪɤɨɜ-

ɫɤɢɟ ɰɟɩɢ); 

- ɩɪɨɰɟɫɫɵ ɫ ɧɟɩɪɟɪɵɜɧɵɦɢ ɫɨɫɬɨɹɧɢɹɦɢ ɢ ɞɢɫɤɪɟɬɧɵɦ ɜɪɟɦɟɧɟɦ (ɦɚɪɤɨɜ-

ɫɤɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

- ɩɪɨɰɟɫɫɵ ɫ ɞɢɫɤɪɟɬɧɵɦɢ ɫɨɫɬɨɹɧɢɹɦɢ ɢ ɧɟɩɪɟɪɵɜɧɵɦ ɜɪɟɦɟɧɟɦ (ɧɟɩɪɟ-

ɪɵɜɧɵɟ ɰɟɩɢ); 

- ɩɪɨɰɟɫɫɵ ɫ ɧɟɩɪɟɪɵɜɧɵɦɢ ɫɨɫɬɨɹɧɢɟɦ ɢ ɜɪɟɦɟɧɟɦ (ɞɚɥɟɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚ-

ɸɬɫɹ). 

Ɇɚɪɤɨɜɫɤɢɟ ɰɟɩɢ. Ⱦɥɹ ɬɚɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɦɨɦɟɧɬɵ �ଵ, �ଶ, … ɫɢɫɬɟɦɚ S ɦɨɠɟɬ 

ɦɟɧɹɬɶ ɫɨɫɬɨɹɧɢɹ. ɉɪɢ ɷɬɨɦ, ɚɪɝɭɦɟɧɬɨɦ, ɨɬ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚ-

ɧɢɟ, ɜɵɫɬɭɩɚɟɬ ɧɟ ɜɪɟɦɹ t, ɚ ɧɨɦɟɪ ɲɚɝɚ 1, 2,…, k. ɉɪɨɰɟɫɫ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɫɨɫɬɨɹɧɢɣ �ሺͲሻ, �ሺͳሻ, … , �ሺ�ሻ, …, ɝɞɟ: �ሺͲሻ 

‒ ɧɚɱɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ (ɩɟɪɟɞ ɩɟɪɜɵɦ ɲɚɝɨɦ); �ሺͳሻ ‒ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟ-

ɦɵ ɩɨɫɥɟ ɩɟɪɜɨɝɨ ɲɚɝɚ; �ሺ�ሻ ‒ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ ɩɨɫɥɟ k-ɝɨ ɲɚɝɚ. 

ȼɟɪɨɹɬɧɨɫɬɹɦɢ ɫɨɫɬɨɹɧɢɣ ɦɚɪɤɨɜɫɤɨɣ ɰɟɩɢ ɧɚɡɵɜɚɸɬ ɜɟɪɨɹɬɧɨɫɬɢ �௜ሺ�ሻ ɬɨ-

ɝɨ, ɱɬɨ ɩɨɫɥɟ k-ɝɨ ɲɚɝɚ (ɢ ɞɨ (k + 1)-ɝɨ) ɫɢɫɬɟɦɚ S ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɫɨɫɬɨɹɧɢɢ �௜  ሺ� = ͳ, ʹ, … , �ሻ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɞɥɹ ɥɸɛɨɝɨ ɲɚɝɚ k ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨ-

ɜɢɟ ∑ �௜ሺ�ሻ = ͳ�௜=ଵ . ɂɫɯɨɞɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜɟɪɨɹɬɧɨɫɬɟɣ ɦɚɪɤɨɜɫɤɨɣ ɰɟɩɢ 

ɧɚɡɵɜɚɸɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɟɣ ɫɨɫɬɨɹɧɢɣ ɜ ɧɚɱɚɥɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ �ଵሺͲሻ, �ଶሺͲሻ, … , �௜ሺͲሻ, … , ��ሺͲሻ. ȼɟɪɨɹɬɧɨɫɬɶɸ ɩɟɪɟɯɨɞɚ ɧɚ k-ɦ ɲɚɝɟ ɢɡ ɫɨɫɬɨɹ-

ɧɢɹ �௜ ɜ ɫɨɫɬɨɹɧɢɟ �௝ ɧɚɡɵɜɚɸɬ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɫɢɫɬɟɦɚ S ɩɨɫɥɟ k-ɝɨ ɲɚɝɚ 



ɨɤɚɠɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ �௝ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɩɟɪɟɞ ɷɬɢɦ (ɩɨɫɥɟ (k ‒ 1)-ɝɨ ɲɚɝɚ) ɨɧɚ 

ɧɚɯɨɞɢɥɚɫɶ ɜ ɫɨɫɬɨɹɧɢɢ �௜. ȼɟɪɨɹɬɧɨɫɬɢ ɩɟɪɟɯɨɞɨɜ �௜௝ ɩɪɟɞɫɬɚɜɥɹɸɬ ɜ ɜɢɞɟ 

ɦɚɬɪɢɰɵ. 

ȿɫɥɢ ɞɥɹ ɦɚɪɤɨɜɫɤɨɣ ɰɟɩɢ ɡɚɞɚɧɵ ɧɚɱɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ 

ɦɚɬɪɢɰɚ ɩɟɪɟɯɨɞɧɵɯ ɜɟɪɨɹɬɧɨɫɬɟɣ, ɬɨ ɞɢɧɚɦɢɤɚ ɜɟɪɨɹɬɧɨɫɬɟɣ ɫɨɫɬɨɹɧɢɣ ɫɢ-

ɫɬɟɦɵ ɧɚ k-ɦ ɲɚɝɟ �௜ሺ�ሻ (ɱɬɨ ɨɛɵɱɧɨ ɢ ɹɜɥɹɟɬɫɹ ɰɟɥɶɸ ɦɨɞɟɥɢɪɨɜɚɧɢɹ) ɨɩɪɟɞɟ-

ɥɹɟɬɫɹ ɩɨ ɪɟɤɭɪɪɟɧɬɧɨɣ ɮɨɪɦɭɥɟ �௜ሺ�ሻ = ∑ �௝ሺ� − ͳሻ · �௜௝�௝=ଵ . 

ɇɟɩɪɟɪɵɜɧɵɟ ɦɚɪɤɨɜɫɤɢɟ ɰɟɩɢ. Ɇɚɪɤɨɜɫɤɢɣ ɫɥɭɱɚɣɧɵɣ ɩɪɨɰɟɫɫ ɫ ɞɢɫɤɪɟɬ-

ɧɵɦɢ ɫɨɫɬɨɹɧɢɹɦɢ ɢ ɧɟɩɪɟɪɵɜɧɵɦ ɜɪɟɦɟɧɟɦ ɧɚɡɵɜɚɸɬ ɧɟɩɪɟɪɵɜɧɨɣ ɰɟɩɶɸ 

Ɇɚɪɤɨɜɚ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɩɟɪɟɯɨɞɵ ɢɡ ɨɞɧɢɯ ɫɨɫɬɨɹɧɢɣ ɜ ɞɪɭɝɢɟ ɩɪɨɢɫɯɨɞɹɬ 

ɧɟ ɩɨ ɲɚɝɚɦ, ɚ ɜ ɫɥɭɱɚɣɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ t. ȿɫɥɢ ɫɢɫɬɟɦɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɫɨɫɬɨɹɧɢɹɦɢ �଴, �ଵ, … , ��, ɚ ɩɪɨɰɟɫɫ ɟɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɩɟɪɟɯɨɞɵ ɦɟɠɞɭ ɷɬɢɦɢ ɫɨɫɬɨɹɧɢɹɦɢ ɜ ɥɸɛɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ t, ɢ ɟɫɥɢ ɨɛɨ-

ɡɧɚɱɢɬɶ ɱɟɪɟɡ �௜ሺ�ሻ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t ɫɢɫɬɟɦɚ ɛɭɞɟɬ 

ɧɚɯɨɞɢɬɶɫɹ ɜ ɫɨɫɬɨɹɧɢɢ �௜, ɬɨ ɮɨɪɦɚɥɶɧɨɣ ɰɟɥɶɸ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 

ɨɩɪɟɞɟɥɟɧɢɟ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɤɚɠɞɨɝɨ ɢɡ ɫɨɫɬɨɹɧɢɣ ɩɨ ɜɪɟ-

ɦɟɧɢ: �଴ሺ�ሻ, �ଵሺ�ሻ, … , ��ሺ�ሻ.  

Ⱦɥɹ ɧɟɩɪɟɪɵɜɧɵɯ ɰɟɩɟɣ ɤɚɠɞɵɣ ɩɟɪɟɯɨɞ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ߣ௜௝ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɢɡ ɫɨɫɬɨɹɧɢɹ �௜ ɜ ɫɨɫɬɨɹɧɢɟ �௝). ȿɫɥɢ ɢɡɜɟɫɬɧɵ ɧɚɱɚɥɶɧɵɟ 

ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɟɛɵɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɨ ɜɫɟɯ n ɫɨɫɬɨɹɧɢɹɯ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜɨɡ-

ɦɨɠɧɵɯ ɩɟɪɟɯɨɞɨɜ, ɬɨ ɞɢɧɚɦɢɤɭ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɨɩɢɫɵɜɚɟɬ ɫɢɫɬɟ-

ɦɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ���ሺ�ሻ�� = ∑ ௜௝ߣ · �௝ሺ�ሻ − �௜ሺ�ሻ · ∑ ௜௝�௝=ଵ�௝=ଵߣ . 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬ 

ɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ, ɧɚɩɪɢɦɟɪ, ɦɟɬɨɞ Ɋɭɧɝɟ-Кɭɬɬɵ ɱɟɬɜɟɪɬɨɝɨ ɩɨɪɹɞɤɚ ɫ ɚɜɬɨɦɚ-

ɬɢɱɟɫɤɢɦ ɜɵɛɨɪɨɦ ɲɚɝɚ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. 

ɉɪɨɰɟɫɫɵ ɝɢɛɟɥɢ-ɪɚɡɦɧɨɠɟɧɢя ɹɜɥɹɸɬɫɹ ɭɩɪɨɳɟɧɧɨɣ ɪɚɡɧɨɜɢɞɧɨɫɬɶɸ ɦɚɪ-

ɤɨɜɫɤɢɯ ɰɟɩɟɣ ɫ ɞɢɫɤɪɟɬɧɵɦɢ ɫɨɫɬɨɹɧɢɹɦɢ �଴, �ଵ, … , ��, ɟɫɥɢ: 



- ɜɫɟ ɫɨɫɬɨɹɧɢɹ ɦɨɠɧɨ ɜɵɬɹɧɭɬɶ ɜ ɨɞɧɭ ɰɟɩɨɱɤɭ, ɜ ɤɨɬɨɪɨɣ ɤɚɠɞɨɟ ɢɡ ɩɪɨ-

ɦɟɠɭɬɨɱɧɵɯ ɫɨɫɬɨɹɧɢɣ (�ଵ, … , ��−ଵ) ɦɨɠɟɬ «ɩɟɪɟɯɨɞɢɬɶ» ɬɨɥɶɤɨ ɜ ɫɦɟɠɧɵɟ ɫɨ-

ɫɬɨɹɧɢɹ, ɚ ɤɪɚɣɧɢɟ ɫɨɫɬɨɹɧɢɹ (�଴ ɢ ��) ɩɟɪɟɯɨɞɹɬ ɬɨɥɶɤɨ ɜ ɫɨɫɟɞɧɢɟ ɫɨɫɬɨɹɧɢɹ; 

- ɩɨɬɨɤɢ ɩɟɪɟɯɨɞɨɜ ɹɜɥɹɸɬɫɹ ɩɪɨɫɬɟɣɲɢɦɢ ɩɭɚɫɫɨɧɨɜɫɤɢɦɢ (ɫɬɚɰɢɨɧɚɪɧɵ-

ɦɢ, ɨɪɞɢɧɚɪɧɵɦɢ, ɛɟɡ ɩɨɫɥɟɞɟɣɫɬɜɢɹ). 

ɇɚɡɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɩɟɪɟɯɨɞɵ ɜɩɪɚɜɨ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɹɦɢ ߣ௞ ɫɜɹɡɵɜɚɸɬ ɫ ɩɨɡɢɬɢɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɚ ɩɟɪɟɯɨɞɵ ɜɥɟɜɨ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɹɦɢ ߤ௞ ɫɜɹɡɵɜɚɸɬ ɫ ɧɟɝɚɬɢɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ. 

ȼɟɪɨɹɬɧɨɫɬɢ ɫɨɫɬɨɹɧɢɣ ɫɢɫɬɟɦɵ ɞɥɹ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɪɟɠɢɦɚ ɩɪɨɰɟɫɫɚ ɝɢɛɟ-

ɥɢ-ɪɚɡɦɧɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: �଴ = ଵଵ+ഊబഋభ+ቀഊబ·ഊభഋభ·ഋమቁ+⋯+ቀഊబ·ഊభ·… ·ഊ�−భഋభ·ഋమ·… ·ഋ� ቁ; �௞ = �଴ · ఒబ·ఒభ·… ·ఒ�−భఓభ·ఓమ·… ·ఓ� , ɞɥɹ � = ͳ, ʹ, … , �, 

ɝɞɟ �଴ ‒ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɛɵɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜ ɧɚɱɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ �଴; �௞ ‒ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɛɵɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜ k-ɯ ɫɨɫɬɨɹɧɢɹɯ, ɜɤɥɸɱɚɹ ɡɚɜɟɪɲɚ-

ɸɳɟɟ. 

Ɇɨɞɟɥɢ ɞɢɧɚɦɢɤɢ ɫɪɟɞɧɢɯ ɹɜɥɹɸɬɫɹ ɜɚɪɢɚɧɬɨɦ ɧɟɩɪɟɪɵɜɧɵɯ ɦɚɪɤɨɜɫɤɢɯ 

ɰɟɩɟɣ. Ɉɬɥɢɱɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɥɢɲɶ ɜ ɬɨɦ, ɱɬɨ ɢɫɤɨɦɨɣ ɹɜɥɹɟɬɫɹ ɧɟ ɞɢɧɚɦɢɤɚ ɜɟ-

ɪɨɹɬɧɨɫɬɟɣ ɫɨɫɬɨɹɧɢɣ, ɚ ɞɢɧɚɦɢɤɚ ɫɪɟɞɧɢɯ ɱɢɫɥɟɧɧɨɫɬɟɣ ɩɟɪɟɯɨɞɹɳɢɯ ɷɥɟɦɟɧ-

ɬɨɜ �௜ሺ�ሻ ɜ ɤɚɠɞɨɦ i-ɦ ɫɨɫɬɨɹɧɢɢ ɧɚ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t. 

Фɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɢ ɢɧɬɟɪɮɟɣɫɧɵɟ ɪɟшɟɧɢя ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɦ ɦɚɪɤɨɜɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ. Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɩɨɞɯɨɞɵ ɤ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɩɩɚ-

ɪɚɬɚ ɦɚɪɤɨɜɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɨɥɨɠɟɧɵ ɜ ɨɫɧɨɜɭ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɨɛɨɥɨɱɟɤ, 

ɩɪɢɫɩɨɫɨɛɥɟɧɧɵɯ ɤ ɪɟɲɟɧɢɸ ɪɹɞɚ ɬɢɩɨɜɵɯ ɡɚɞɚɱ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ ɜ 

ɚɜɢɚɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦɚɯ. Эɬɢ ɢɧɫɬɪɭɦɟɧɬɵ, ɧɚɪɹɞɭ ɫ ɞɪɭɝɢɦɢ ɢɧɫɬɪɭɦɟɧ-

ɬɚɦɢ, ɢɧɬɟɝɪɢɪɨɜɚɧɵ ɜ ɚɜɬɨɪɫɤɨɦ ɩɚɤɟɬɟ Ɇɨɞɟɥɶɟɪ 2.0 ɢ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɞɨ-

ɫɬɭɩɧɵ ɱɟɪɟɡ ɝɪɭɩɩɭ «ɂɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ» ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ (ɪɢɫ. 1). Ⱦɥɹ 

ɞɨɫɬɭɩɚ ɤ ɢɧɫɬɪɭɦɟɧɬɚɦ, ɛɚɡɢɪɭɸɳɢɦɫɹ ɧɚ ɚɩɩɚɪɚɬɟ ɦɚɪɤɨɜɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, 

ɤɭɪɫɨɪɨɦ ɚɤɬɢɜɢɡɢɪɭɟɬɫɹ ɩɨɡɢɰɢɹ «Ⱦɢɧɚɦɢɤɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɋɆɈ», ɩɨɫɥɟ 

ɱɟɝɨ ɩɨɜɟɪɯ ɝɨɥɨɜɧɨɣ ɩɚɧɟɥɢ ɩɚɤɟɬɚ ɜɵɜɨɞɢɬɫɹ ɩɚɧɟɥɶ «Ⱥɧɚɥɢɡ ɞɢɧɚɦɢɤɢ 



ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɋɆɈ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ» ɫ ɩɹɬɶɸ ɡɚɤɥɚɞɤɚɦɢ, ɜ ɤɨɬɨɪɵɟ ɡɚ-

ɝɪɭɠɟɧɵ ɫɥɟɞɭɸɳɢɟ ɢɧɫɬɪɭɦɟɧɬɵ: 

- ɞɢɧɚɦɢɤɚ ɫɢɫɬɟɦ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɋɆɈ) ɫ ɧɟɩɪɟɪɵɜɧɵɦɢ ɦɚɪ-

ɤɨɜɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ (ɪɢɫ. 2); 

- ɞɢɧɚɦɢɤɚ ɋɆɈ ɫɨ ɫɬɪɭɤɬɭɪɨɣ ɬɢɩɚ ɦɚɪɤɨɜɫɤɚɹ ɰɟɩɶ (ɪɢɫ. 3); 

- ɞɢɧɚɦɢɤɚ ɋɆɈ ɫ ɩɪɨɰɟɫɫɚɦɢ ɝɢɛɟɥɢ-ɪɚɡɦɧɨɠɟɧɢɹ, ɧɟɫɬɚɰɢɨɧɚɪɧɵɣ ɪɟ-

ɠɢɦ (ɪɢɫ. 4); 

- ɞɢɧɚɦɢɤɚ ɋɆɈ ɫ ɩɪɨɰɟɫɫɚɦɢ ɝɢɛɟɥɢ-ɪɚɡɦɧɨɠɟɧɢɹ, ɫɬɚɰɢɨɧɚɪɧɵɣ ɪɟɠɢɦ 

(ɪɢɫ. 5). 

ȼ ɩɹɬɭɸ ɡɚɤɥɚɞɤɭ «ɋɩɪɚɜɤɚ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɦ ɨɛɨɥɨɱɤɚɦ» ɡɚɝɪɭɠɚɟɬɫɹ 

ɫɩɪɚɜɨɱɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ (ɪɢɫ. 6). 

ɂɧɬɟɪɮɟɣɫɧɵɟ ɷɥɟɦɟɧɬɵ ɤɚɠɞɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɜ ɡɚɤɥɚɞɤɚɯ ɫɝɪɭɩɩɢɪɨɜɚɧɵ 

ɨɤɚɧɬɨɜɤɚɦɢ «ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ» ɢ «Ɋɟɡɭɥɶɬɚɬɵ ɪɟɲɟɧɢɹ» (ɪɢɫ. 2). ɂɫɯɨɞɧɵɟ 

ɞɚɧɧɵɟ ɜɜɨɞɹɬɫɹ: ɫ ɤɥɚɜɢɚɬɭɪɵ ‒ ɜ ɟɞɢɧɢɱɧɵɟ ɪɟɞɚɤɬɢɪɭɟɦɵɟ ɩɨɥɹ; ɤɭɪɫɨɪɨɦ 

ɢɡ ɫɩɢɫɤɨɜ; ɫ ɤɥɚɜɢɚɬɭɪɵ ɢɥɢ ɢɡ ɮɚɣɥɚ – ɜ ɪɟɞɚɤɬɢɪɭɟɦɵɟ ɬɚɛɥɢɰɵ (ɚɤɬɢɜɚɰɢɟɣ 

ɤɧɨɩɤɢ ɫ ɩɢɤɬɨɝɪɚɦɦɨɣ ɩɚɩɤɢ). Ɂɚɩɭɫɤ ɢɧɫɬɪɭɦɟɧɬɚ ɧɚ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɨɫɭ-

ɳɟɫɬɜɥɹɟɬɫɹ ɚɤɬɢɜɚɰɢɟɣ ɤɭɪɫɨɪɨɦ ɤɧɨɩɤɢ ɫ ɩɢɤɬɨɝɪɚɦɦɨɣ ɫɬɪɟɥɤɢ, ɪɚɫɩɨɥɚɝɚ-

ɟɦɨɣ ɜ ɥɟɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɤɚɠɞɨɣ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɚɧɟɥɢ. Ɋɟɡɭɥɶɬɚɬɵ ɪɟ-

ɲɟɧɢɹ ɜɵɜɨɞɹɬɫɹ: ɜ ɟɞɢɧɢɱɧɵɟ ɧɟ ɪɟɞɚɤɬɢɪɭɟɦɵɟ ɩɨɥɹ ɢ ɬɚɛɥɢɰɵ, 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.  

 



 

Ɋɢɫ. 1. Ƚɨɥɨɜɧɚɹ ɩɚɧɟɥɶ ɩɚɤɟɬɚ Ɇɨɞɟɥɶɟɪ 2.0  

(ɪɚɡɜɟɪɧɭɬɚ ɝɪɭɩɩɚ «ɂɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ») 

 

 

Ɋɢɫ. 2. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ⱦɢɧɚɦɢɤɚ ɋɆɈ ɫ ɧɟɩɪɟɪɵɜɧɵɦɢ  

ɦɚɪɤɨɜɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ» ɫ ɪɟɲɟɧɢɟɦ ɬɟɫɬɨɜɨɣ ɡɚɞɚɱɢ 

Ƚɪɚɮɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɦɢɦɨ ɷɬɨɝɨ ɦɨɝɭɬ ɛɵɬɶ: ɪɚɫɩɟɱɚɬɚɧɵ ɧɚ ɩɪɢɧɬɟ-

ɪɟ (ɞɥɹ ɱɟɝɨ ɚɤɬɢɜɢɪɭɟɬɫɹ ɤɧɨɩɤɚ ɫ ɩɢɤɬɨɝɪɚɦɦɨɣ ɩɪɢɧɬɟɪɚ), ɦɚɫɲɬɚɛɢɪɨɜɚɧɵ 



(ɞɥɹ ɱɟɝɨ ɚɤɬɢɜɢɪɭɸɬɫɹ ɤɧɨɩɤɢ ɫ ɩɢɤɬɨɝɪɚɦɦɚɦɢ ɥɭɩɵ). Ⱦɥɹ ɫɴɟɦɚ ɢɧɮɨɪɦɚ-

ɰɢɢ ɫ ɝɪɚɮɢɤɚ ɨ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɚɪɝɭɦɟɧɬɚ ɢ ɮɭɧɤɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɜɢɡɢɪɤɚ, ɚɤɬɢɜɢɪɭɟɦɚɹ ɤɧɨɩɤɨɣ ɫ ɩɟɪɟɤɪɟɫɬɢɟɦ.  

 

Ɋɢɫ. 3. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ⱦɢɧɚɦɢɤɚ ɋɆɈ ɫɨ ɫɬɪɭɤɬɭɪɨɣ ɬɢɩɚ  

ɦɚɪɤɨɜɫɤɚɹ ɰɟɩɶ» ɫ ɪɟɲɟɧɢɟɦ ɬɟɫɬɨɜɨɣ ɡɚɞɚɱɢ 

 

Ɋɢɫ. 4. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ⱦɢɧɚɦɢɤɚ ɋɆɈ ɫ ɩɪɨɰɟɫɫɚɦɢ ɝɢɛɟɥɢ-

ɪɚɡɦɧɨɠɟɧɢɹ (ɧɟ ɫɬɚɰɢɨɧɚɪɧɵɣ ɪɟɠɢɦ)» ɫ ɪɟɲɟɧɢɟɦ ɬɟɫɬɨɜɨɣ ɡɚɞɚɱɢ 



Кɨɦɮɨɪɬɧɵɣ ɰɜɟɬ ɜɢɡɢɪɤɢ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɨɛɪɚɧ ɩɭɬёɦ ɚɤɬɢɜɚɰɢɢ ɤɧɨɩɤɢ ɫ 

ɩɢɤɬɨɝɪɚɦɦɨɣ ɪɚɡɧɨɰɜɟɬɧɨɣ ɬɚɛɥɢɰɵ. Ɍɟɤɭɳɢɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɢ ɚɪɝɭɦɟɧɬɚ 

ɜɵɜɨɞɹɬɫɹ ɜ ɩɨɥɹ ɩɨɞ ɤɧɨɩɤɚɦɢ (ɢɥɢ ɩɪɚɜɟɟ ɤɧɨɩɨɤ) ɭɩɪɚɜɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɨɣ 

ɢɧɮɨɪɦɚɰɢɢ (ɪɢɫ. 2). 

 

Ɋɢɫ. 5. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ⱦɢɧɚɦɢɤɚ ɋɆɈ ɫ ɩɪɨɰɟɫɫɚɦɢ ɝɢɛɟɥɢ-
ɪɚɡɦɧɨɠɟɧɢɹ (ɫɬɚɰɢɨɧɚɪɧɵɣ ɪɟɠɢɦ)» ɫ ɪɟɲɟɧɢɟɦ ɬɟɫɬɨɜɨɣ ɡɚɞɚɱɢ 

 

 

Ɋɢɫ. 6. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ⱥɧɚɥɢɡ ɞɢɧɚɦɢɤɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɋɆɈ  
ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ» ɫ ɪɚɫɤɪɵɬɨɣ ɡɚɤɥɚɞɤɨɣ  

«ɋɩɪɚɜɤɚ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɦ ɨɛɨɥɨɱɤɚɦ» 



 

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 ɜ ɝɪɭɩɩɨɜɨɦ ɨɛɭɱɟɧɢɢ: ɧɚ ɥɟɤɰɢɹɯ, ɩɪɚɤɬɢɱɟɫɤɢɯ, ɥɚɛɨɪɚ-

ɬɨɪɧɵɯ ɢ ɫɟɦɢɧɚɪɫɤɢɯ ɡɚɧɹɬɢɹɯ. 

ɉɚɤɟɬ Ɇɨɞɟɥɶɟɪ 2.0 ɨɮɨɪɦɥɟɧ ɤɚɤ ɟɞɢɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶ-

ɧɨɟ Windows-ɩɪɢɥɨɠɟɧɢɟ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɟ ɧɚ ɬɢɩɨɜɵɯ IBM-ɩɨɞɨɛɧɵɯ ЭȼɆ 

ɜ ɫɪɟɞɟ ɢɡɜɟɫɬɧɵɯ ɜɟɪɫɢɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Windows. Ⱦɥɹ ɢɧɫɬɚɥɥɹɰɢɢ 

ɩɚɤɟɬɚ ɧɚ ɠёɫɬɤɨɦ ɞɢɫɤɟ ɞɨɫɬɚɬɨɱɧɨ 1,8 Ƚɛ ɩɚɦɹɬɢ. ɂɫɩɨɥɧɹɟɦɵɣ ɮɚɣɥ Model-

jer-M ɢɦɟɟɬ ɨɛɴёɦ 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 ɷɥɟɦɟɧ-

ɬɵ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɩɚɧɟɥɟɣ. 
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