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ɄɈɆɉɖɘɌȿɊɇɕȿ ɋɊȿȾɋɌȼȺ ɂɆɂɌȺɐɂɈɇɇɈȽɈ  

ɆɈȾȿɅɂɊɈȼȺɇɂə ɉɊɈɐȿɋɋɈȼ ɎɍɇɄɐɂɈɇɂɊɈȼȺɇɂə 

ȺȼɂȺɌɊȺɇɋɉɈɊɌɇɕɏ ɋɂɋɌȿɆ 

ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ ɤ ɢɦɢɬɚɰɢɨɧɧɨɦɭ ɦɨɞɟɥɢ-

ɪɨɜɚɧɢɸ ɩɪɨɰɟɫɫɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɥɨɠɧɵɯ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ 

ɫɢɫɬɟɦ ɬɢɩɚ ɚɜɢɚɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɬɚɤɠɟ ɨɛɡɨɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 

ɢ ɨɫɧɨɜɧɵɯ ɢɧɬɟɪɮɟɣɫɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɩɚɤɟɬɭ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ⱦɚɧɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɩɨɡɜɨɥɹɸɬ ɪɚɫɲɢɪɢɬɶ ɤɪɭɝ ɪɟɲɚɟɦɵɯ ɡɚ-

ɞɚɱ ɚɧɚɥɢɡɚ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɫɢɫɬɟɦ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ 

ɚɜɢɚɩɪɟɞɩɪɢɹɬɢɣ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɩɪɟɞɥɚɝɚɟɦɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨ-

ɜɚɧɢɹ ɦɨɝɭɬ ɧɚɣɬɢ ɩɪɢɦɟɧɟɧɢɟ ɧɟ ɬɨɥɶɤɨ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ, 

ɧɨ ɢ ɜ ɪɟɚɥɶɧɨɣ ɩɪɚɤɬɢɤɟ ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɯ ɢ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɝɪɚɠɞɚɧɫɤɨɣ ɚɜɢɚɰɢɢ. 

Ʉɥɸчеɜые ɫɥɨɜɚ: ɚɜɢɚɬɪɚɧɫɩɨɪɬɧɚɹ ɫɢɫɬɟɦɚ, ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚ-

ɧɢɟ, ɝɟɧɟɪɚɬɨɪ ɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ, ɝɟɧɟɪɚɰɢɹ ɩɨɬɨɤɨɜ ɫ ɡɚɞɚɧɧɵɦ ɡɚɤɨɧɨɦ ɪɚɫ-

ɩɪɟɞɟɥɟɧɢɹ, ɫɢɫɬɟɦɚ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 
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COMPUTER TECHNIQUE OF SIMULATING THE OPERATION PRO-

CESSES OF AIR TRANSPORT SYSTEMS  

The article presents the mathematical approach to simulating the operation pro-

cesses of complex organizational and technical systems (such as aviation enterprises) 

as well as the review of functional capabilities and main interface solutions on the 

simulating tools package. The tools enable to expand the range of problems to be 

solved for analysis and optimization of waiting systems typical for aviation enterpris-

es. 

The simulating tools are supposed to find application not only in the educational 

process, but also in the real experience of operation and research organizations of civ-

il aviation.   

Key words: air transport system, simulating, random number generator, genera-

tion of flows with the desired distribution law, waiting system. 

 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɛɨɥɟɟ ɨɱɟɜɢɞɧɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɥɢɱɟ-

ɫɬɜɟɧɧɨɝɨ ɛɚɡɢɫɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ, ɢɧɠɟɧɟɪɧɵɯ ɢ ɢɧɵɯ 

ɪɟɲɟɧɢɣ. ȼ ɫɥɨɠɢɜɲɢɯɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɩɪɢ ɧɚɥɢɱɢɢ ɫɭɳɟɫɬɜɟɧɧɵɯ 

ɪɢɫɤɨɜ, ɫɬɚɧɨɜɢɬɫɹ ɧɟɞɨɩɭɫɬɢɦɵɦ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɢɧɬɭɢɰɢɢ, 

ɧɚɤɨɩɥɟɧɧɨɝɨ ɨɩɵɬɚ, ɪɟɚɥɢɡɚɰɢɢ ɢɡɜɟɫɬɧɨɝɨ ɦɟɬɨɞɚ «ɩɪɨɛ ɢ ɨɲɢɛɨɤ». ȼ ɷɬɢɯ 

ɭɫɥɨɜɢɹɯ ɦɨɠɧɨ ɩɪɟɞɩɨɥɚɝɚɬɶ ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, 

ɪɟɚɥɢɡɭɟɦɨɝɨ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ. Ɍɚɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɤɨɬɨɪɨɟ ɞɨɫɬɭɩɧɨ ɩɨɥɶ-

ɡɨɜɚɬɟɥɹɦ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ. 

Ɉɞɧɢɦ ɢɡ ɪɟɡɟɪɜɨɟɦɤɢɯ ɧɚɩɪɚɜɥɟɧɢɣ ɩɪɢɤɥɚɞɧɨɣ ɦɚɬɟɦɚɬɢɤɢ ɹɜɥɹɟɬɫɹ ɢɦɢ-

ɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ, ɨɩɢɫɚɧɢɟ ɤɨ-

ɬɨɪɵɯ ɫɪɟɞɫɬɜɚɦɢ ɬɟɨɪɢɢ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɧɟɞɨɩɭɫɬɢɦɨɦɭ 

ɡɚɝɪɭɛɥɟɧɢɸ ɩɨɥɭɱɚɟɦɵɯ ɦɨɞɟɥɟɣ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɤ ɧɟɤɨɪɪɟɤɬɧɵɦ ɪɟɡɭɥɶɬɚ-

ɬɚɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɨɫɨɛɟɧɧɨ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɨɣ ɰɟɧɵ ɨɲɢɛɤɢ. 



ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɜɟɪɨɹɬɧɨɫɬ-

ɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɭɫɥɨɜɢɹɯ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɨɛɴɟɦɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. ɇɟɞɨɫɬɚɸ-

ɳɢɟ ɞɚɧɧɵɟ (ɧɚɩɪɢɦɟɪ, ɩɨɬɨɤ ɡɚɹɜɨɤ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɩɨɬɨɤ ɨɛɫɥɭɠɢɜɚɧɢɣ ɡɚ-

ɹɜɨɤ) ɝɟɧɟɪɢɪɭɸɬ ɩɪɢ ɩɨɦɨɳɢ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, ɬɨ 

ɟɫɬɶ, ɦɧɨɝɨɤɪɚɬɧɨ ɢɦɢɬɢɪɭɸɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɨɛɴɟɤɬɚ. ɉɨɥɭɱɚɟɦɵɟ ɪɟɡɭɥɶ-

ɬɚɬɵ, ɩɨɫɥɟ ɢɯ ɨɛɨɛɳɟɧɢɹ, ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɨɰɟɧɤɢ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɧɟɨɛɯɨɞɢ-

ɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɛɴɟɤɬɚ. 

ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜɵɩɨɥɧɹɸɬ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ-

ɫɬɢ: 

– ɮɨɪɦɢɪɭɸɬ ɝɪɚɮ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɚ, ɜɟɪɲɢɧɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹ-

ɸɬɫɹ ɯɚɪɚɤɬɟɪɧɵɟ ɫɨɫɬɨɹɧɢɹ, ɚ ɞɭɝɚɦɢ – ɤɚɧɚɥɵ ɩɟɪɟɯɨɞɨɜ ɦɟɠɞɭ ɫɨɫɬɨɹɧɢɹɦɢ 

(ɩɪɢɦɟɪ ɝɪɚɮɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 1); 

– ɞɥɹ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ ɢɡɜɟɫɬɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɟɨɪɟɬɢɱɟɫɤɢɣ 

ɡɚɤɨɧ ɩɟɪɟɯɨɞɚ ɦɟɠɞɭ ɫɨɫɬɨɹɧɢɹɦɢ ɢ ɨɩɪɟɞɟɥɹɸɬ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚ-

ɦɟɬɪɨɜ ɷɬɨɝɨ ɡɚɤɨɧɚ; 

– ɞɥɹ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ ɩɪɟɨɛɪɚɡɭɸɬ ɮɨɪɦɭɥɭ ɢɧɬɟɝɪɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɪɚɫɩɪɟ-

ɞɟɥɟɧɢɹ �ሺ�ሻ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɪɟɦɟɧɢ t; 

– ɞɥɹ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ ɨɩɪɟɞɟɥɹɸɬ ɫɩɨɫɨɛ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-

ɧɨɫɬɶ ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɵɯ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɜ ɞɢɚɩɚɡɨɧɟ Д0, 1] ɱɢɫɟɥ ߞ, ɧɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ ɬɚɛɥɢɰ ɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ЭȼɆ; 

– ɞɥɹ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ ɩɨɥɭɱɟɧɧɵɟ ɫɥɭɱɚɣɧɵɟ ɱɢɫɥɚ ߞ௜ ɜɦɟɫɬɨ ɜɟɪɨɹɬɧɨɫɬɢ �ሺ�ሻ ɩɨɞɫɬɚɜɥɹɸɬ ɜ ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɟ ɮɨɪɦɭɥɵ ɢɧɬɟɝɪɚɥɶɧɵɯ ɮɭɧɤɰɢɣ ɪɚɫɩɪɟ-

ɞɟɥɟɧɢɹ ɢ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɡɧɚɱɟɧɢɣ �௜. Эɬɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-

ɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɦɢɬɚɰɢɸ ɩɨɬɨɤɚ ɧɟɤɢɯ ɫɨɛɵɬɢɣ, ɧɚɩɪɢɦɟɪ, ɩɟɪɟɯɨ-

ɞɹɳɢɯ ɩɨ ɤɚɧɚɥɭ ɷɥɟɦɟɧɬɨɜ ɦɨɞɟɥɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ; 

– ɞɥɹ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ, ɢɫɩɨɥɶɡɭɹ ɩɨɥɭɱɟɧɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɡɧɚɱɟɧɢɣ �௜, ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨɤɚɡɚɬɟɥɢ ɦɨɞɟɥɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ, ɧɚɩɪɢɦɟɪ: 

ɞɢɧɚɦɢɤɭ ɜɟɪɨɹɬɧɨɫɬɟɣ ɩɪɟɛɵɜɚɧɢɹ ɧɟɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɫɨɫɬɨɹɧɢɹɯ, ɞɢɧɚɦɢɤɭ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɟɪɟɯɨɞɨɜ, ɞɢɧɚɦɢɤɭ ɫɪɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɩɪɟɛɵɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜ 

ɫɨɫɬɨɹɧɢɹɯ, ɜ ɨɱɟɪɟɞɹɯ ɢ ɬ. ɞ. 



ȼɚɪɶɢɪɭɹ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɨɩɢɫɚɧɧɵɦ ɫɩɨɫɨɛɨɦ, ɦɨɠɧɨ ɧɟ ɬɨɥɶɤɨ ɨɞɧɨ-

ɤɪɚɬɧɨ ɨɰɟɧɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬɚ, ɧɨ ɢ ɨɩ-

ɬɢɦɢɡɢɪɨɜɚɬɶ ɢɯ. 

 

 

 

 

 

Ɋɢɫ. 1. ɉɪɢɦɟɪ ɝɪɚɮɚ ɩɟɪɟɯɨɞɨɜ ɚɜɢɚɩɚɪɤɚ ɜ ɯɚɪɚɤɬɟɪɧɵɟ ɫɨɫɬɨɹɧɢɹ 

 

ɉɪɢ ɢɦɢɬɚɰɢɨɧɧɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɪɢ ɝɟɧɟɪɢɪɨɜɚɧɢɢ ɩɨɬɨɤɨɜ ɫɨɛɵɬɢɣ 

(ɩɟɪɟɯɨɞɨɜ) ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɜɨɩɪɨɫ ɩɟɪɟɜɨɞɚ ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ ɜ 

ɡɧɚɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɵɛɪɚɧɧɨɦɭ ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ȼ ɷɬɨɣ ɫɜɹɡɢ 

ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɮɨɪɦɭɥɵ ɩɟɪɟɫɱɟɬɚ, ɜ ɱɚɫɬɧɨɫɬɢ, ɞɥɹ ɧɟɩɪɟɪɵɜɧɵɯ ɪɚɫ-

ɩɪɟɞɟɥɟɧɢɣ: 

– ɞɥɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ �௜ = ܿ + ሺ݀ − ܿሻ ∙  ;௜ሻߞ

– ɞɥɹ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ �௜ = − ଵ� · ��ሺͳ −  ;௜ሻߞ

– ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɟɣɛɭɥɥɚ �௜ = −ܾ · [��ሺߞ௜ሻ]1�; 

– ɞɥɹ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ �௜ = − ଵ� · ∑ ��ሺͳ − ௜௝ሻ�௝=ଵߞ ; 

– ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ ɩɪɨɫɬɟɣɲɟɦ ɫɥɭɱɚɟ �௜ = �̅ + �� ·  ;௜ߞ
– ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫ ɩɨɜɵɲɟɧɧɨɣ ɬɨɱɧɨɫɬɶɸ �௜ = �̅ + �� ·ቀ∑ ௜௝�௝=ଵߞ ቁ; 

– ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ (ɦɟɬɨɞ Ɍɢɝɪɨɭ): �௜ = (ቀ(ሺ ଵ݂ ∙ ݃ଶ + ଶ݂ሻ݃ଶ + ଷ݂) · ݃ଶ + ସ݂ቁ ∙ ݃ଶ + ହ݂) ∙ ݂, 
ɝɞɟ �௜ – ɫɥɭɱɚɣɧɨɟ i-ɟ ɡɧɚɱɟɧɢɟ, ɢɦɟɸɳɟɟ ɡɚɞɚɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ; 

c, d – ɥɟɜɚɹ ɢ ɩɪɚɜɚɹ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ; � – ɩɚɪɚɦɟɬɪ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɹ; 

a, b – ɩɚɪɚɦɟɬɪɵ ɦɟɫɬɚ ɢ ɮɨɪɦɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɟɣɛɭɥɥɚ; 

ȼ ɩɨɥɟɬɟ 
ɇɚ ɨɩɟɪɚɬɢɜɧɨɦ 
ɨɛɫɥɭɠɢɜɚɧɢɢ 

ɇɚ ɩɟɪɢɨɞɢɱɟɫɤɨɦ 
ɨɛɫɥɭɠɢɜɚɧɢɢ 

ȼ ɡɚɜɨɞɫɤɨɦ  
ɪɟɦɨɧɬɟ 



�̅, �� – ɩɚɪɚɦɟɬɪɵ ɦɟɫɬɚ ɢ ɮɨɪɦɵ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ; ߞ௜, ߞ௜௝ – ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɜ ɢɧɬɟɪɜɚɥɟ Д0, 1] ɫɥɭɱɚɣɧɵɟ ɱɢɫɥɚ; ߟ – ɡɚɞɚɜɚɟɦɵɟ ɰɟɥɵɟ ɱɢɫɥɚ ଵ݂ = Ͳ,Ͳʹͻͺͻͻ͹͹͸; ଶ݂ = Ͳ,ͲͲͺ͵ͷͷͻ͸ͺ; ଷ݂ = Ͳ,Ͳ͹͸ͷͶʹͻͳʹ; ସ݂ =Ͳ,ʹͷʹͶͲͺ͹ͺͶ; ହ݂ = ͵,ͻͶͻͺͶ͸ͳ͵ͺ – ɤɨɧɫɬɚɧɬɵ ɦɟɬɨɞɚ; ݃ = (∑ ௜ߞ − ͸ଵଶ௜=ଵ ) Ͷ⁄ . 

Фɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɢ ɢɧɬɟɪɮɟɣɫɧɵɟ ɪɟɲɟɧɢя ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɦ ɢɦɢɬɚɰɢ-

ɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢя. ȼ ɪɚɦɤɚɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɩɨɞɯɨɞɨɜ ɧɚ ɮɚɤɭɥɶɬɟɬɟ Эɤɫ-

ɩɥɭɚɬɚɰɢɢ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ ɂɪɤɭɬɫɤɨɝɨ ɮɢɥɢɚɥɚ ɆȽɌɍ ȽА ɫɮɨɪɦɢɪɨɜɚɧ 

ɩɚɤɟɬ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚ-

ɧɢɹ ɫɥɨɠɧɵɯ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɬɢɩɚ ɚɜɢɚɩɪɟɞɩɪɢɹɬɢɣ. 

Ɉɛɵɱɧɨ ɢɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ ɮɨɪɦɢɪɭɸɬ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɫɢɫɬɟɦɵ, ɨɞɧɚɤɨ 

ɢɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɩɚɤɟɬɟ, ɨɬɥɢɱɚɸɬɫɹ ɢɡɜɟɫɬɧɨɣ ɭɧɢ-

ɜɟɪɫɚɥɶɧɨɫɬɶɸ, ɩɨɡɜɨɥɹɸɳɟɣ ɦɨɞɟɥɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɛɨɥɶɲɨɣ ɱɚɫɬɢ ɩɨɞɪɚɡɞɟɥɟ-

ɧɢɣ ɚɜɢɚɩɪɟɞɩɪɢɹɬɢɣ, ɧɚɩɪɢɦɟɪ, ɬɟɯ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɸɬ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜɨɡ-

ɞɭɲɧɵɯ ɫɭɞɨɜ.  

ɉɪɟɞɫɬɚɜɥɹɟɦɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɢɧɬɟɝɪɢɪɨɜɚɧɵ ɜ ɩɚɤɟɬ ɪɚɫɱɟɬɧɨ-

ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ Ɇɨɞɟɥɶɟɪ 2.0 ɢ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɞɨɫɬɭɩɧɵ 

ɱɟɪɟɡ ɝɪɭɩɩɭ «ɂɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ» ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ (ɪɢɫ. 2) ɢ ɱɟɪɟɡ ɝɪɭɩɩɭ 

«ɉɪɨɰɟɫɫɵ ɜ ɫɢɫɬɟɦɚɯ».  



 

Ɋɢɫ. 2. Ƚɨɥɨɜɧɚɹ ɩɚɧɟɥɶ ɩɚɤɟɬɚ Ɇɨɞɟɥɶɟɪ 2.0  

(ɪɚɡɜɟɪɧɭɬɚ ɩɨɞɝɪɭɩɩɚ ɦɟɧɸ «ɂɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ») 

 

ȼ ɩɚɤɟɬɟ Ɇɨɞɟɥɶɟɪ 2.0 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɢɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ 

(ɂɆ): 

– ɂɆ ɨɞɧɨɤɚɧɚɥɶɧɨɣ ɋɆɈ ɫ ɨɱɟɪɟɞɹɦɢ ɢ ɪɚɡɧɨɜɟɫɨɦɵɦɢ ɡɚɹɜɤɚɦɢ (ɪɢɫ. 3); 

– ɂɆ ɨɞɧɨɤɚɧɚɥɶɧɨɣ ɋɆɈ ɫ ɞɜɭɦɹ ɢɫɬɨɱɧɢɤɚɦɢ ɪɚɡɧɨɜɟɫɨɦɵɯ ɡɚɹɜɨɤ (ɪɢɫ. 

4); 

– ɂɆ ɨɞɧɨɤɚɧɚɥɶɧɨɣ ɋɆɈ ɫ ɨɝɪɚɧɢɱɟɧɧɨɣ ɨɱɟɪɟɞɶɸ (ɪɢɫ. 5); 

 



 

Ɋɢɫ. 3. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɂɆ ɨɞɧɨɤɚɧɚɥɶɧɨɣ ɋɆɈ  

ɫ ɪɚɡɧɨɜɟɫɨɦɵɦɢ ɡɚɹɜɤɚɦɢ» 

 

 

Ɋɢɫ. 4. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɂɆ ɨɞɧɨɤɚɧɚɥɶɧɨɣ ɋɆɈ  

ɫ ɞɜɭɦɹ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɹɜɨɤ» 

 



 

Ɋɢɫ. 5. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɂɆ ɨɞɧɨɤɚɧɚɥɶɧɨɣ ɋɆɈ  

ɫ ɨɝɪɚɧɢɱɟɧɧɨɣ ɨɱɟɪɟɞɶɸ» 

 

– ɂɆ ɨɞɧɨɤɚɧɚɥɶɧɨɣ ɋɆɈ ɫ ɨɱɟɪɟɞɶɸ ɢ ɜɵɜɨɞɨɦ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɜɢɞɟ ɦɚɬɟ-

ɦɚɬɢɱɟɫɤɢɯ ɨɠɢɞɚɧɢɣ, ɞɢɫɩɟɪɫɢɢ ɢ ɋКɈ; 

– ɂɆ ɬɪɟɯɤɚɧɚɥɶɧɨɣ ɋɆɈ ɫ ɪɚɡɞɟɥɶɧɵɦɢ ɨɱɟɪɟɞɹɦɢ (ɪɢɫ. 6); 

– ɂɆ ɦɧɨɝɨɤɚɧɚɥɶɧɨɣ ɋɆɈ ɫ ɨɱɟɪɟɞɶɸ (ɪɢɫ. 7); 

– ɂɆ ɋɆɈ ɫ ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɨɱɟɪɟɞɶɸ ɢɥɢ ɛɟɡ ɧɟɟ; 

– ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ ɩɪɨɰɟɫɫɨɜ (ɦɚɫɫɢɜɨɜ ɱɢɫɥɨɜɵɯ ɞɚɧɧɵɯ) 

ɫ ɡɚɞɚɜɚɟɦɵɦɢ: ɡɚɤɨɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɬɪɟɧɞɨɦ, ɢɧɬɟɪɜɟɧɰɢɹɦɢ, ɫɤɚɱɤɚɦɢ ‒ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɛɴɟɞɢɧɟɧɢɹ, ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ, ɧɨɪɦɢɪɨɜɚɧɢɹ ɢ ɬ. ɞ. (ɪɢɫ. 8). 

 



 

Ɋɢɫ. 6. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɂɆ ɬɪɟɯɤɚɧɚɥɶɧɨɣ ɋɆɈ  

ɫ ɪɚɡɞɟɥɶɧɵɦɢ ɨɱɟɪɟɞɹɦɢ» 

 

 

Ɋɢɫ. 7. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «ɂɆ ɦɧɨɝɨɤɚɧɚɥɶɧɨɣ ɋɆɈ ɫ ɨɱɟɪɟɞɶɸ» 

 

ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ 

ɡɚɞɚɧɢɹ ɚɤɬɭɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɫɬɭɩɚɸɳɢɯ ɡɚɹɜɨɤ ɢ ɜɪɟɦɟɧɢ ɢɯ 

ɨɛɫɥɭɠɢɜɚɧɢɹ, ɭɤɚɡɚɧɢɹ ɪɟɠɢɦɚ ɨɱɟɪɟɞɟɣ ɢ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɧɢɦ, ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɢ ɦɚɫɲɬɚɛɚ (ɡɚɦɟɞɥɟɧɢɟ ɢɥɢ ɭɫɤɨɪɟɧɢɟ) ɜɪɟɦɟɧɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɜɟɞɟɧɢɹ ɩɪɨ-

ɬɨɤɨɥɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɯ ɡɚɩɢɫɢ ɜ ɬɟɤɫɬɨɜɵɟ ɮɚɣɥɵ. ɇɚ ɩɚ-



ɧɟɥɹɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɡɚɤɥɚɞɤɚ «ɋɩɪɚɜɤɚ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ 

ɨɛɨɥɨɱɤɟ», ɜ ɤɨɬɨɪɭɸ ɡɚɝɪɭɠɚɟɬɫɹ ɫɩɪɚɜɨɱɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɧɟɨɛɯɨɞɢɦɚɹ ɩɨɥɶ-

ɡɨɜɚɬɟɥɹɦ ɫ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɨɩɵɬɨɦ ɪɚɛɨɬɵ. ɋɩɪɚɜɤɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɭɸ ɢɧ-

ɮɨɪɦɚɰɢɸ: ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɨɤɚɡɚɧɢɹ ɤ ɩɪɢɦɟɧɟ-

ɧɢɸ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɦɟɪɵ ɪɟɲɚɟɦɵɯ ɡɚɞɚɱ, ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɞɝɨɬɨɜɤɢ ɢɫɯɨɞ-

ɧɵɯ ɞɚɧɧɵɯ ɢ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɩɨɥɭɱɚɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɜɜɨɞɹɬɫɹ ɫ ɤɥɚɜɢɚɬɭɪɵ ɜ ɪɟɞɚɤɬɢɪɭɟɦɵɟ ɨɞɢɧɨɱɧɵɟ ɩɨɥɹ, 

ɜɵɛɢɪɚɸɬɫɹ ɤɭɪɫɨɪɨɦ ɢɡ ɫɩɢɫɤɨɜ, ɡɚɞɚɸɬɫɹ ɩɟɪɟɦɟɳɟɧɢɟɦ ɞɜɢɠɤɨɜ (ɪɢɫ. 7). 

Кɪɨɦɟ ɷɬɨɝɨ, ɬɚɛɥɢɱɧɵɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɦɨɝɭɬ ɡɚɝɪɭɠɚɬɶɫɹ ɢɡ ɩɪɟɞɜɚɪɢɬɟɥɶ-

ɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɮɚɣɥɨɜ (ɚɤɬɢɜɚɰɢɟɣ ɤɧɨɩɤɢ ɫ ɩɢɤɬɨɝɪɚɦɦɨɣ ɩɚɩɤɢ). 

 

 

Ɋɢɫ. 8. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ƚɟɧɟɪɚɬɨɪ ɩɪɨɰɟɫɫɨɜ» 

 

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).  

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 ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɩɚɤɟɬ ɜɤɥɸɱɟɧɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɤɚɪ-

ɬɵ, ɞɨɫɬɭɩ ɤ ɤɨɬɨɪɵɦ ɜɨɡɦɨɠɟɧ ɱɟɪɟɡ ɝɪɭɩɩɭ «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɤɚɪɬɵ» ɝɨɥɨɜ-

ɧɨɝɨ ɦɟɧɸ. Эɬɢ ɤɚɪɬɵ ɫɨɞɟɪɠɚɬ ɢɥɥɸɫɬɪɢɪɨɜɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɤɚɤ ɬɟɨɪɟɬɢɱɟ-

ɫɤɨɝɨ, ɬɚɤ ɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 

ɩɪɨɪɚɛɨɬɤɢ ɚɤɬɭɚɥɶɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɩɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɫɬɪɭɦɟɧ-

ɬɚɥɶɧɵɯ 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 ɠёɫɬɤɨɦ 

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 ɩɭɬёɦ 

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

ɧɸ), ɩɪɢɦɟɪ – ɧɚ ɪɢɫ. 8;  

– ɧɚɥɢɱɢɟ ɜɫɩɥɵɜɚɸɳɢɯ ɩɨɞɫɤɚɡɨɤ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɢɧɬɟɪɮɟɣɫɧɵɯ ɤɧɨɩɨɤ 

ɢ ɞɜɢɠɤɨɜ, ɚ ɬɚɤɠɟ ɩɨ ɮɨɪɦɚɬɭ ɢ ɞɨɩɭɫɬɢɦɨɦɭ ɞɢɚɩɚɡɨɧɭ ɜɜɨɞɢɦɵɯ ɱɢɫɥɨɜɵɯ 

ɞɚɧɧɵɯ; 



– ɨɝɪɚɧɢɱɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɫɩɪɚɜɨɱɧɵɯ ɬɟɤɫɬɚɯ ɢ ɜ ɧɚɢɦɟɧɨɜɚɧɢɹɯ ɢɧ-

ɬɟɪɮɟɣɫɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɧɫɬɪɭɦɟɧɬɨɜ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɬɟɪɦɢɧɨɜ, ɬɪɟɛɭɸɳɢɯ ɞɨ-

ɩɨɥɧɢɬɟɥɶɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ.  
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