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ɋɊȿȾɋɌȼȺ ɆȺɌȿɆȺɌɂɑȿɋɄɈȽɈ ɉɊɈȽɊȺɆɆɂɊɈȼȺɇɂə ȾɅə  
ɈɉɌɂɆɂɁȺɐɂɂ ȺȼɂȺɌɊȺɇɋɉɈɊɌɇЫɏ ɋɂɋɌȿɆ 

ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɡɨɪ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɢ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ ɩɨɞɯɨɞɨɜ ɤ 

ɪɟɲɟɧɢɸ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɩɩɚɪɚɬɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɩɪɨ-

ɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ, ɩɨɤɚɡɚɧɢɣ ɤ ɩɪɢɦɟ-

ɧɟɧɢɸ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɚɤɟɬɚ ɚɜɬɨɪɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɪɟɲɟɧɢɹ 

ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɯ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟɦ ɚɜɢɚɬɪɚɧɫɩɨɪɬɧɵɯ 

ɫɢɫɬɟɦ. Ɍɚɤ ɠɟ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɢɧɬɟɪɮɟɣɫɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɞɚɧɧɵɦ ɢɧ-

ɫɬɪɭɦɟɧɬɚɦ.  

ɉɚɤɟɬ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɜɭɡɚɯ, ɚ 

ɬɚɤɠɟ ɜ ɨɪɝɚɧɢɡɚɰɢɹɯ ɝɪɚɠɞɚɧɫɤɨɣ ɚɜɢɚɰɢɢ, ɞɥɹ ɤɨɬɨɪɵɯ ɚɤɬɭɚɥɶɧɵ ɜɨɩɪɨɫɵ 

ɨɩɬɢɦɢɡɚɰɢɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ ɩɪɨɰɟɫɫɨɜ ɜ ɧɢɯ. 

Ʉɥɸчеɜые ɫɥɨɜɚ: ɚɜɢɚɬɪɚɧɫɩɨɪɬɧɚɹ ɫɢɫɬɟɦɚ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɩɪɨɝɪɚɦɦɢ-

ɪɨɜɚɧɢɟ, ɰɟɥɟɜɚɹ ɮɭɧɤɰɢɹ, ɮɭɧɤɰɢɨɧɚɥ, ɫɢɫɬɟɦɚ ɨɝɪɚɧɢɱɟɧɢɣ, ɨɩɬɢɦɢɡɚɰɢɹ 

ɩɥɚɧɚ, ɫɢɦɩɥɟɤɫ-ɦɟɬɨɞ, ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ 
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MEANS OF MATHEMATIC PROGRAMMING FOR OPTIMIZATION OF 

AIR TRANSPORT SYSTEMS  

Mathematic and algorithmic approaches to solving practical problems with the 

use of the mathematic programming toolkit are reviewed. The author considers issues 



of functionality, directions for use and peculiarities of applying a package of the au-

thor’s tools to solve optimization problems associated with air transport systems op-

eration. The main interface solutions on the tools are considered.  

The package is recommended for use in engineering and technical higher educa-

tional establishments as well as in civil aviation organizations for which the issues of 

optimization of organizational and technical systems and their processes are urgent.  

Key words: air transport system, mathematic programming, performance func-

tion, functional, limitation system, plan optimization, simplex method, automatic 
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Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɚɤɬɭɚɥɶɧɵɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɭɩɪɚɜɥɟɧɢɹ ɫɥɨɠɧɵɦɢ ɨɪɝɚ-

ɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɦɧɨɝɨɮɚɤɬɨɪ-

ɧɵɯ ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɯ ɩɪɨɰɟɞɭɪ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɟ ɪɚɡɦɟɪɧɵɯ ɦɚɫɫɢɜɨɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. Эɬɨ ɬɪɟɛɭɟɬ ɭɝɥɭɛɥɟɧɧɨɣ ɦɚ-

ɬɟɦɚɬɢɱɟɫɤɨɣ ɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɚ ɩɪɢ ɟɟ ɨɬɫɭɬɫɬɜɢɢ ‒ 

ɨɝɪɚɧɢɱɢɜɚɟɬ (ɟɫɥɢ ɧɟ ɛɥɨɤɢɪɭɟɬ) ɩɪɢɦɟɧɟɧɢɟ ɢɡɜɟɫɬɧɵɯ, ɞɨɤɚɡɚɜɲɢɯ ɫɜɨɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɚɤɟɬɨɜ ɩɪɢ-

ɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ ɞɥɹ ЭȼɆ.  

Ɉɞɧɢɦ ɢɡ ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɜ ɚɜɢɚɰɢɨɧɧɨɣ ɨɬɪɚɫɥɢ ɤɥɚɫɫɨɦ ɡɚɞɚɱ ɹɜɥɹɸɬɫɹ 

ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɟ ɡɚɞɚɱɢ, ɬɪɚɞɢɰɢɨɧɧɨ ɛɚɡɢɪɭɸɳɢɟɫɹ ɧɚ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨɦ 

ɚɩɩɚɪɚɬɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɉɪɢ ɞɨɥɠɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɩɨɞɞɟɪɠɤɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɚɞɚɩɬɢɪɨɜɚɧɧɵɯ ɤ ɪɟɚɥɢɹɦ ɩɪɨɝɪɚɦɦ ɞɥɹ ЭȼɆ, 

ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɲɟɧɢɹ ɬɚɤɢɯ ɡɚɞɚɱ ɥɢɰɚɦɢ, ɩɪɢɧɢɦɚɸɳɢɦɢ ɪɟɲɟɧɢɹ, ɦɨɠɟɬ 

ɫɬɚɬɶ ɨɛɵɞɟɧɧɨɣ ɩɪɚɤɬɢɤɨɣ ɷɤɨɧɨɦɧɨɝɨ ɪɚɫɯɨɞɨɜɚɧɢɹ ɢɦɟɸɳɢɯɫɹ ɪɟɫɭɪɫɨɜ, 

ɧɚɯɨɠɞɟɧɢɹ ɢ ɩɪɢɜɟɞɟɧɢɹ ɜ ɞɟɣɫɬɜɢɟ ɫɤɪɵɬɵɯ ɪɟɡɟɪɜɨɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

ȼ ɫɚɦɨɦ ɨɛɳɟɦ ɫɥɭɱɚɟ ɡɚɞɚɱɚ ɨɩɬɢɦɢɡɚɰɢɢ ɤɪɢɬɟɪɢɹ (ɮɭɧɤɰɢɨɧɚɥɚ) W ɦɨ-

ɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɚɤ 

                                               ܹ = ݂ሺܺሻ → ,⁡ሺܺݎݐݔ݁ 𝑆ሻ,                                         (1) 

ɝɞɟ  ܺ = ,ଵݔ} ,ଶݔ … ,  ;௡} – ɜɚɪɶɢɪɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɧɢɹݔ

 𝑆 – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ (ɨɝɪɚɧɢɱɟɧɢɣ) ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɧɢɹ 



,ଵݔ ,ଶݔ … ,   .௡ݔ

ȿɫɥɢ ܹ = ݂ሺܺሻ ɡɚɜɢɫɢɬ ɨɬ ɞɜɭɯ ɢ ɛɨɥɟɟ ɮɚɤɬɨɪɨɜ, ɬɨ ɱɚɫɬɨ ɨɩɬɢɦɢɡɚɰɢɹ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɬɨɞɚɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɉɨ ɜɢɞɭ ɮɭɧɤ-

ɰɢɢ ݂ሺܺሻ ɢ ɩɨ ɨɛɥɚɫɬɢ 𝑆 ɜ (1) ɪɚɡɥɢɱɚɸɬ: 

– ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, – ɟɫɥɢ ɜɫɟ ɡɚɜɢɫɢɦɨɫɬɢ ɥɢɧɟɣɧɵ, ɜ 

ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ – ɨɬɧɨɫɹɬɫɹ ɤ ɡɚɞɚɱɚɦ ɧɟɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ; 

– ɡɚɞɚɱɢ ɰɟɥɨɱɢɫɥɟɧɧɨɝɨ (ɞɢɫɤɪɟɬɧɨɝɨ) ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, – ɟɫɥɢ ɫɬɚɜɢɬɫɹ 

ɭɫɥɨɜɢɟ ɰɟɥɨɱɢɫɥɟɧɧɨɫɬɢ ɩɟɪɟɦɟɧɧɵɯ ݔଵ, ,ଶݔ … ,  ;௡ݔ

– ɡɚɞɚɱɢ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, – ɟɫɥɢ ɯɨɬɹ ɛɵ ɨɞɧɚ ɢɡ ɩɟɪɟ-

ɦɟɧɧɵɯ ɢɦɟɟɬ ɜɟɪɨɹɬɧɨɫɬɧɭɸ ɩɪɢɪɨɞɭ. 

Ʉɥаɫɫɵ ɡаɞаɱ ɦаɬɟɦаɬɢɱɟɫɤɨɝɨ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢя.  

Ɍɪɚɧɫɩɨɪɬɧɚɹ ɡɚɞɚɱɚ. ɉɭɫɬɶ ɢɦɟɸɬɫɹ m ɩɭɧɤɬɨɜ ɨɬɩɪɚɜɥɟɧɢɹ (ɧɚɩɪɢɦɟɪ, 

ɫɤɥɚɞɨɜ), ɜ ɤɨɬɨɪɵɯ ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɝɪɭɡɵ (ɧɚɩɪɢɦɟɪ, ɚɜɢɚɰɢɨɧɧɵɣ ɤɟɪɨɫɢɧ) ɜ 

ɤɨɥɢɱɟɫɬɜɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ܽଵ, ܽଶ, … , ܽ௠ ɟɞɢɧɢɰ. ɂɦɟɸɬɫɹ n ɩɨɬɪɟɛɢɬɟɥɟɣ 

(ɧɚɩɪɢɦɟɪ, ɚɷɪɨɞɪɨɦɨɜ), ɬɪɟɛɭɸɳɢɯ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ܾଵ, ܾଶ, … , ܾ௡ ɟɞɢɧɢɰ. ɉɪɢ 

ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɦ ɫɩɪɨɫɟ ɢ ɩɪɟɞɥɨɠɟɧɢɢ ɨɛɴɟɦ ɡɚɹɜɨɤ ɪɚɜɟɧ ɨɛɴɟɦɭ ɡɚɩɚɫɨɜ. 

ɂɡɜɟɫɬɧɵ ɡɚɬɪɚɬɵ ܿ௜௝ ɧɚ ɩɟɪɟɜɨɡɤɭ ɟɞɢɧɢɰɵ ɝɪɭɡɚ ɨɬ ɫɤɥɚɞɨɜ ɞɨ ɚɷɪɨɞɪɨɦɨɜ. 

Ɍɪɟɛɭɟɬɫɹ ɫɨɫɬɚɜɢɬɶ ɬɚɤɨɣ ɩɥɚɧ ɩɨɫɬɚɜɨɤ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɢɧɢɦɭɦ 

ɫɭɦɦɚɪɧɵɯ ɡɚɬɪɚɬ. 

Ɉɛɨɡɧɚɱɢɦ ɩɥɚɧ ɩɨɫɬɚɜɨɤ ɤɚɤ ɫɨɜɨɤɭɩɧɨɫɬɶ ݔ௜௝ – ɤɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɝɪɭɡɚ, 

ɩɨɫɬɚɜɥɹɟɦɨɝɨ ɢɡ i-ɝɨ ɫɤɥɚɞɚ ɧɚ j-ɣ ɚɷɪɨɞɪɨɦ (ݔ௜௝ ൒ Ͳ). ɂɫɤɨɦɵɣ ɩɥɚɧ ɩɨɫɬɚɜɨɤ 

ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 

                                              ∑ ௜௝௡௝=ଵݔ = ܽ௜ , ݅ = ͳ, ݉̅̅ ̅̅ ̅̅ ;                                          (2) 

                                     ⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡∑ ௜௝௠௜=ଵݔ = ௝ܾ , ݆ = ͳ, ݊̅̅ ̅̅ ̅;                                           (3) 

ܮ                                        = ∑ ∑ (ܿ௜௝ · (௜௝ݔ → ݉݅݊.௡௝=ଵ௠௜=ଵ                                    (4) 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɩɬɢɦɢɡɚɰɢɹ ɩɥɚɧɚ ɩɨɫɬɚɜɨɤ ɫɜɨɞɢɬɫɹ ɤ ɧɚɯɨɠɞɟɧɢɸ 

(ɧɚɩɪɢɦɟɪ, ɫɢɦɩɥɟɤɫ-ɦɟɬɨɞɨɦ) ɬɚɤɨɣ ɤɨɦɛɢɧɚɰɢɢ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ݔ௜௝, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɢɧɢɦɭɦ (4) ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɨɝɪɚɧɢɱɟɧɢɣ (2) ɢ (3). 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɡɚɞɚɱɚ ɫ ɧɟɩɪɚɜɢɥɶɧɵɦ ɛɚɥɚɧɫɨɦ (ɫɩɪɨɫ ɧɟ ɪɚɜɟɧ 



ɩɪɟɞɥɨɠɟɧɢɸ) ɫɜɨɞɢɬɫɹ ɤ ɡɚɞɚɱɟ ɫ ɩɪɚɜɢɥɶɧɵɦ ɛɚɥɚɧɫɨɦ ɩɭɬɟɦ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 

ɜɜɟɞɟɧɢɹ ɮɢɤɬɢɜɧɨɝɨ ɩɭɧɤɬɚ ɧɚɡɧɚɱɟɧɢɹ (ɢɥɢ ɩɭɧɤɬɚ ɨɬɩɪɚɜɥɟɧɢɹ) ɫ ɧɭɥɟɜɨɣ 

ɫɬɨɢɦɨɫɬɶɸ ɩɨɫɬɚɜɤɢ. 

Ɂɚɞɚɱɚ ɡɚɝɪɭɡɤɢ ɦɨɳɧɨɫɬɟɣ. ɉɭɫɬɶ ɩɪɟɞɩɪɢɹɬɢɟ ɪɚɫɩɨɥɚɝɚɟɬ k ɜɢɞɚɦɢ ɪɟ-

ɫɭɪɫɨɜ (ɧɚɩɪɢɦɟɪ, ɰɟɯɚɦɢ ɪɟɦɨɧɬɚ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ) ݊௜ , ݅ = ͳ, ݇̅̅ ̅̅̅. ɐɟɯɢ ɨɛɟɫɩɟ-

ɱɢɜɚɸɬ ɩɪɨɢɡɜɨɞɫɬɜɨ m ɜɢɞɨɜ ɩɪɨɞɭɤɰɢɢ (ɧɚɩɪɢɦɟɪ, ɪɟɦɨɧɬɨɜ ɤɨɧɤɪɟɬɧɵɯ ɬɢ-

ɩɨɜ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ) ɫ ɪɚɡɥɢɱɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ܽ௜௝ , ݆ = ͳ, ݉̅̅ ̅̅ ̅̅ . Ʉɚɠɞɨɟ 

ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɨɟ ɜɨɡɞɭɲɧɨɟ ɫɭɞɧɨ j-ɝɨ ɬɢɩɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɢ-

ɛɵɥɶ ௝ܿ. ɉɭɫɬɶ ɨɪɝɚɧɢɡɚɰɢɟɣ ɭɫɬɚɧɨɜɥɟɧɚ ɧɨɪɦɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɨɣ ɜ ɦɟ-

ɫɹɰ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɧɟ ɦɟɧɟɟ ௝ܾ, ɢ ɧɟ ɛɨɥɟɟ ௝݀ ɪɟɦɨɧɬɨɜ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ 

j-ɝɨ ɬɢɩɚ. ɇɟɨɛɯɨɞɢɦɨ ɫɨɫɬɚɜɢɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɩɥɚɧ ɪɟɦɨɧɬɨɜ (ݔ௜௝ ൒ Ͳ), ɩɪɢ ɤɨ-

ɬɨɪɨɦ: ɜɫɟ ɰɟɯɚ ɡɚɝɪɭɠɟɧɵ; ɫɭɦɦɚɪɧɚɹ ɦɟɫɹɱɧɚɹ ɩɪɢɛɵɥɶ L ɦɚɤɫɢɦɚɥɶɧɚ. 

Ɉɝɪɚɧɢɱɟɧɢɹ ɧɚ ɩɥɚɧ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɜɢɞɟ ɫɢɫɬɟɦɵ ɧɟɪɚɜɟɧɫɬɜ ɢɦɟɸɬ ɜɢɞ: 

                                             ∑ ܽ௜௝ ∙ ௜௝ݔ ൑ ௝ܾ௞௜=ଵ , ݆ = ͳ, ݉̅̅ ̅̅ ̅̅ ;                                   (5) 

                                             ⁡∑ ܽ௜௝ ∙ ௜௝ݔ ൒ ௝݀௞௜=ଵ , ݆ = ͳ, ݉̅̅ ̅̅ ̅̅ ;                                  (6) 

                                                  ∑ ௜௝ݔ = ݊௜ , ݅ = ͳ, ݇̅̅ ̅̅̅௠௝=ଵ .                                       (7) 

Ɏɭɧɤɰɢɨɧɚɥ ɨɩɬɢɦɢɡɚɰɢɢ ɩɥɚɧɚ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ  

ܮ                                        = ∑ ௝ܿ · ∑ ሺܽ௜௝ · ௜௝ሻݔ → ௞௜=ଵ௠௝=ଵݔܽ݉ .                           (8) 

Ɏɨɪɦɚɥɶɧɨ ɪɟɲɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɨɣ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ ɫɜɨɞɢɬɫɹ ɤ 

ɧɚɯɨɠɞɟɧɢɸ (ɧɚɩɪɢɦɟɪ, ɫɢɦɩɥɟɤɫ-ɦɟɬɨɞɨɦ) ɬɚɤɢɯ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ݔ௜௝, ɤɨɬɨɪɵɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɨɝɪɚɧɢɱɟɧɢɹɦ (5), (6), (7) ɢ ɦɚɤɫɢɦɢɡɢɪɭɸɬ (8).  

Ɂɚɞɚɱɚ ɧɚɡɧɚɱɟɧɢɣ. ɉɭɫɬɶ ɢɦɟɟɬɫɹ n ɢɫɩɨɥɧɢɬɟɥɟɣ ɢ ɬɚɤɨɟ ɠɟ ɤɨɥɢɱɟɫɬɜɨ 

ɪɚɛɨɬ. ɂɡɜɟɫɬɧɚ ɩɥɚɬɟɠɧɚɹ ɦɚɬɪɢɰɚ ܿ௜௝ , ݅, ݆ = ͳ, ݊̅̅ ̅̅ ̅ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ 

ɪɚɛɨɬ ɤɚɠɞɵɦ ɢɫɩɨɥɧɢɬɟɥɟɦ. ɇɟɨɛɯɨɞɢɦɨ ɡɚɤɪɟɩɢɬɶ ɢɫɩɨɥɧɢɬɟɥɟɣ ɡɚ ɪɚɛɨɬɚ-

ɦɢ, ɬɚɤ, ɱɬɨɛɵ: 𝐶 = ∑ ∑ ܿ௜௝ ∙ ௜௝ݔ → ௡௝=ଵ௡௜=ଵݎݐݔ݁ ; ∑ ௜௝ݔ , ݅ = ͳ, ݊̅̅ ̅̅ ̅௡௝=ଵ ;   ∑ ௜௝ݔ , ݆ = ͳ, ݊̅̅ ̅̅ ̅௡௜=ଵ ௜௝ݔ  ; ∈ {Ͳ,ͳ}, ݅, ݆ = ͳ, ݊̅̅ ̅̅ ̅. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ, ɧɚɩɪɢɦɟɪ, ɜɟɧ-

ɝɟɪɫɤɢɣ ɚɥɝɨɪɢɬɦ [ɉɚɥɢɣ, 2008]. 



Ɂɚɞɚɱɚ ɪɚɧɠɢɪɨɜɚɧɢɹ. ɉɭɫɬɶ ɢɦɟɟɬɫɹ ɧɟɤɨɬɨɪɨɟ ɦɧɨɠɟɫɬɜɨ 𝑆 = ,ଵݏ} … ,  ,{௡ݏ

ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɨɝɨ ɬɪɟɛɭɸɬ ɪɚɧɠɢɪɨɜɚɧɢɹ (ɧɚɩɪɢɦɟɪ, ɜ ɩɨɪɹɞɤɟ ɧɟɜɨɡɪɚɫɬɚɧɢɹ 

ɧɟɤɨɬɨɪɨɣ ɦɟɪɵ ɡɧɚɱɢɦɨɫɬɢ ݓ௜ , ݅ = ͳ, ݊̅̅ ̅̅ ̅). ɇɟɨɛɯɨɞɢɦɨ ɫɮɨɪɦɢɪɨɜɚɬɶ ɩɪɨɰɟɞɭɪɭ 

P, ɬɪɟɛɭɸɳɭɸ ɞɥɹ ɩɨɥɧɨɝɨ ɪɚɧɠɢɪɨɜɚɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɫɪɚɜɧɟɧɢɣ 𝑆𝑝ሺ݊ሻ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɚɥɝɨɪɢɬɦ ɒɬɟɣɧ-

ɝɚɭɡɚ. 

Ɂɚɞɚɱɚ ɭɩɚɤɨɜɤɢ (ɡɚɞɚɱɚ ɦɚɤɫɢɦɢɡɚɰɢɢ ɱɢɫɥɚ ɭɩɚɤɨɜɚɧɧɵɯ ɨɛɴɟɤɬɨɜ ɫ ɭɱɟ-

ɬɨɦ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɫɬɢ) ɜ ɨɛɳɟɦ ɜɢɞɟ ɦɨɠɟɬ ɛɵɬɶ ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɫɥɟɞɭɸ-

ɳɢɦ ɨɛɪɚɡɨɦ: 

                                                  ∑ ∑ ௜௝ݔ → ெ௝=ଵே௜=ଵݔܽ݉ ;                                        (9) 

              ∑ ݉݅݊(ͳ, ∑ ௜௝ݔ ∙ ܽ௜௦ே௜=ଵ ) ∙ 𝜋௧௦ ൑ 𝑃௧ ∙ ;௝ݕ ݐ ∈ {ͳ,ʹ}, ݆ = ͳ, ̅̅ܯ ̅̅ ̅̅𝑆௦=ଵ ;           (10) 

                                                  ∑ ௜௝ݔ ൑ ͳ, ݅ = ͳ, ܰ̅̅ ̅̅ ̅ெ௝=ଵ ;                                      (11) 

௜௝ݔ⁡                                  ∈ {Ͳ,ͳ};ݕ⁡௝ ∈ {Ͳ,ͳ}; ݅ = ͳ, ܰ̅̅ ̅̅ ̅; ݆ = ͳ, ̅̅ܯ ̅̅ ̅̅ ,                      (12) 

ɝɞɟ N – ɱɢɫɥɨ ɡɚɝɪɭɠɚɟɦɵɯ ɨɛɴɟɤɬɨɜ; 

 M – ɱɢɫɥɨ ɤɨɧɬɟɣɧɟɪɨɜ; 

 S – ɱɢɫɥɨ ɬɢɩɨɜ ɷɥɟɦɟɧɬɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɫɨɫɬɨɹɬ ɨɛɴɟɤɬɵ; 

 ‖ܽ௜௦‖ – ɦɚɬɪɢɰɚ ɪɚɡɦɟɪɧɨɫɬɢ ܰ × 𝑆, ɡɚɞɚɸɳɚɹ ɫɬɪɭɤɬɭɪɭ ɨɛɴɟɤɬɨɜ: ܽ௜௦ =ͳ – ɟɫɥɢ ɷɥɟɦɟɧɬ s-ɝɨ ɬɢɩɚ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ i-ɝɨ ɨɛɴɟɤɬɚ ɢ ܽ௜௦ = Ͳ – ɜ ɩɪɨɬɢɜɧɨɦ 

ɫɥɭɱɚɟ; 

 𝜋௦௧ – ɡɧɚɱɟɧɢɟ t-ɝɨ ɚɞɞɢɬɢɜɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɷɥɟɦɟɧɬɚ s-ɝɨ ɬɢɩɚ ሺݐ ∈{ͳ,ʹ}; ݏ = ͳ, 𝑆̅̅ ̅̅̅ሻ, ɧɚɩɪɢɦɟɪ, ɜɟɫ, ɨɛɴɟɦ; 

 𝑝௜௧ – ɡɧɚɱɟɧɢɟ t-ɝɨ ɚɞɞɢɬɢɜɧɨɝɨ ɩɚɪɚɦɟɬɪɚ i-ɝɨ ɨɛɴɟɤɬɚ, ɧɚɩɪɢɦɟɪ, ɜɟɫ, 

ɨɛɴɟɦ; ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 𝑝௜௧ = ∑ 𝜋௦௧ ∙ ܽ௜௦𝑆௦=ଵ ; 

 𝑃௧ – ɡɧɚɱɟɧɢɟ t-ɝɨ ɚɞɞɢɬɢɜɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɤɨɧɬɟɣɧɟɪɚ (ݐ ∈ {ͳ,ʹ}), ɧɚɩɪɢ-

ɦɟɪ, ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ; 

௜௝ݔ  ∈ {Ͳ,ͳ}: 1 – ɟɫɥɢ i-ɣ ɨɛɴɟɤɬ ɡɚɝɪɭɠɚɟɬɫɹ ɜ j-ɣ ɤɨɧɬɟɣɧɟɪ, 0 – ɜ ɩɪɨɬɢɜ-

ɧɨɦ ɫɥɭɱɚɟ;  ݕ௝ ∈ {Ͳ,ͳ}: 1 – ɟɫɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ j-ɣ ɤɨɧɬɟɣɧɟɪ, 0 – ɜ ɩɪɨɬɢɜ-

ɧɨɦ ɫɥɭɱɚɟ. 



Ɋɚɫɫɦɨɬɪɟɧɧɵɣ ɩɨɞɯɨɞ ɤ ɭɩɚɤɨɜɤɟ ɩɪɢɝɨɞɟɧ ɢ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɪɚɫɩɢɫɚɧɢɣ, 

ɩɪɨɰɟɫɫɨɜ, ɤɨɝɞɚ ɩɥɚɧɢɪɭɟɦɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɬɪɟɛɭɸɬ «ɭɩɚɤɨɜɤɢ» ɜɨ ɜɪɟɦɟɧɧɵɟ 

(ɤɚɥɟɧɞɚɪɧɵɟ) «ɟɦɤɨɫɬɢ». Ɋɟɲɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ (9)…(12) ɜɨɡɦɨɠɧɨ ɧɚ 

ɨɫɧɨɜɟ ɢɡɜɟɫɬɧɵɯ ɚɥɝɨɪɢɬɦɨɜ, ɧɚɩɪɢɦɟɪ, «ɜ ɩɟɪɜɵɣ ɩɨɞɯɨɞɹɳɢɣ», «ɜ ɩɟɪɜɵɣ 

ɩɨɞɯɨɞɹɳɢɣ ɫ ɭɛɵɜɚɧɢɟɦ» [Ɏɭɪɟɦɫ, 1986].  

Ɂɚɞɚɱɚ ɤɥɚɫɫɢɮɢɤɚɰɢɢ. ɉɭɫɬɶ ɡɚɞɚɧɨ ɦɧɨɠɟɫɬɜɨ ɜɟɪɲɢɧ Jሺ݅, ݆ = ͳ, ܰሻ̅̅ ̅̅ ̅̅ ̅ ɝɪɚɮɚ 

(J, Ƚ), ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬɫɹ ɪɚɡɛɢɬɶ ɧɚ m ɧɟɩɟɪɟɫɟɤɚɸɳɢɯɫɹ ɩɨɞɝɪɚɮɨɜ, ɨɛɴɟɞɢ-

ɧɹɸɳɢɯ ɧɚɢɛɨɥɟɟ ɬɟɫɧɨ ɫɜɹɡɚɧɧɵɟ ɜɟɪɲɢɧɵ. Ⱦɚɧɧɨɣ ɡɚɞɚɱɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɥɟ-

ɞɭɸɳɚɹ ɩɨɫɬɚɧɨɜɤɚ: 

                                ݉݅݊ → ∑ ௜௝௦௧ݔ = ∑ ݀௜௝ ∙ ∑ ௜௝௦௧௦≠௧௜,௝௜,௝,௦≠௧ݔ ;                       (13) 

ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɹɯ: 

                            ∑ ௜௝௦௧ݔ = ͳ௜,௝,௧ ; ∑ ௜௝௦௧ݔ = ͳ௜,௝,௦ ; ∑ ௜௝௦௧ݔ ൑ ݊௜,௦,௧ ,                     (14) 

ɝɞɟ m – ɬɪɟɛɭɟɦɨɟ ɱɢɫɥɨ ɩɨɞɝɪɚɮɨɜ; 

 ݊ ≅ ܰ ݉⁄  – ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɜɟɪɲɢɧ ɜ ɩɨɞɝɪɚɮɚɯ; 

௜௦ݔ  ∈ {Ͳ,ͳ}⁡ሺݏ = ͳ, ݉̅̅ ̅̅ ̅̅ ሻ: 1 – ɟɫɥɢ i-ɹ ɜɟɪɲɢɧɚ ɜɤɥɸɱɟɧɚ ɜ ɤɨɦɩɥɟɤɫ ɜɟɪɲɢɧ 

S, 0 – ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ; ݔ௝௧ ∈ {Ͳ,ͳ}⁡ሺݐ = ͳ, ݉̅̅ ̅̅ ̅̅ ሻ: 1 – ɟɫɥɢ i-ɹ ɜɟɪɲɢɧɚ ɜɤɥɸɱɟɧɚ ɜ ɤɨɦɩɥɟɤɫ ɜɟɪɲɢɧ T, 0 

– ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ;  

 ݀௜௝ – ɩɨɤɚɡɚɬɟɥɶ ɫɜɹɡɧɨɫɬɢ i-ɣ ɢ j-ɣ ɜɟɪɲɢɧ ɝɪɚɮɚ. 

Ɋɟɲɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɫ ɩɨɦɨɳɶɸ ɚɥɝɨɪɢɬ-

ɦɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ [ȼɹɬɱɟɧɢɧ, 2004] ɢɥɢ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɞɥɹ 

ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɫɩɨɫɨɛɚɦɢ [Ʌɭɧɝɭ, 2005;  ɉɚɥɢɣ, 2008]. 

Фɭɧɤɰɢɨɧаɥɶɧɨɫɬɶ ɢ ɢɧɬɟɪɮɟɣɫɧɵɟ ɪɟɲɟɧɢя ɩɨ ɢɧɫɬɪɭɦɟɧɬаɦ ɦаɬɟɦаɬɢ-

ɱɟɫɤɨɝɨ ɩɪɨɝɪаɦɦɢɪɨɜаɧɢя. ɂɫɯɨɞɹ ɢɡ ɚɤɬɭɚɥɶɧɨɫɬɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɤɥɚɫɫɨɜ ɡɚ-

ɞɚɱ, ɧɚ ɮɚɤɭɥɶɬɟɬɟ Эɤɫɩɥɭɚɬɚɰɢɢ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ ɂɪɤɭɬɫɤɨɝɨ ɮɢɥɢɚɥɚ 

ɆȽɌɍ ȽȺ ɫɮɨɪɦɢɪɨɜɚɧ ɩɚɤɟɬ ɢɧɫɬɪɭɦɟɧɬɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-

ɧɢɹ. Ⱦɚɧɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɹɜɥɹɸɬɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɨɛɳɟɝɨ ɩɚɤɟɬɚ Ɇɨɞɟɥɶɟɪ 

2.0 ɢ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɞɨɫɬɭɩɧɵ ɱɟɪɟɡ ɝɪɭɩɩɭ «Ɋɟɲɟɧɢɹ ɩɪɢ ɪɢɫɤɟ» 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 ɜɤɥɸɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɢɧɫɬɪɭɦɟɧɬɵ: 

– «Ɉɩɬɢɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɨɜ» (ɪɢɫ. 2); 

– «Ɉɩɬɢɦɢɡɚɰɢɹ ɩɥɚɧɚ ɩɟɪɟɜɨɡɨɤ» (ɪɢɫ. 3); 

– «Ɉɩɬɢɦɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɥɚɧɚ» (ɪɢɫ. 4); 

– «Ɉɛɨɥɨɱɤɚ ɞɥɹ ɤɚɧɨɧɢɱɟɫɤɢɯ ɡɚɞɚɱ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ» (ɪɢɫ. 

5); 

– «Ƚɪɭɩɩɢɪɨɜɤɚ ɨɛɴɟɤɬɨɜ ɜ ɨɞɧɨɪɨɞɧɵɟ ɤɥɚɫɬɟɪɵ» (ɪɢɫ. 6); 

– «Ɉɩɬɢɦɚɥɶɧɨɟ ɪɚɧɠɢɪɨɜɚɧɢɟ ɨɛɴɟɤɬɨɜ ɩɨ ɡɧɚɱɢɦɨɫɬɢ» (ɪɢɫ. 7); 

– «Ɉɩɬɢɦɢɡɚɰɢɹ ɪɚɫɩɢɫɚɧɢɹ, ɩɥɚɧɚ ɡɚɝɪɭɡɤɢ» (ɪɢɫ. 8). 

Ɉɫɧɨɜɧɵɟ ɢɧɬɟɪɮɟɣɫɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨ-

ɜɚɧɢɹɦ ɞɟɣɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɨɜ ɢ ɧɨɪɦ CALS-ɬɟɯɧɨɥɨɝɢɣ [2].  

 



 

Ɋɢɫ. 2. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ɉɩɬɢɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɨɜ» 

 

 

Ɋɢɫ. 3. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ɉɩɬɢɦɢɡɚɰɢɹ ɩɥɚɧɚ ɩɟɪɟɜɨɡɨɤ» 

 

ɇɚ ɩɚɧɟɥɹɯ ɜɫɟɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɡɚɤɥɚɞɤɢ 

«ɋɩɪɚɜɤɚ ɩɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɨɛɨɥɨɱɤɟ», ɜ ɤɨɬɨɪɵɟ ɡɚɝɪɭɠɚɸɬɫɹ ɫɩɪɚɜɨɱɧɵɟ 

ɦɚɬɟɪɢɚɥɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɫ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɨɩɵɬɨɦ ɪɚɛɨɬɵ. 



ɋɩɪɚɜɤɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ: ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢɧ-

ɫɬɪɭɦɟɧɬɚ, ɩɨɤɚɡɚɧɢɹ ɤ ɩɪɢɦɟɧɟɧɢɸ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢɦɟɪɵ ɪɟɲɚɟɦɵɯ ɡɚɞɚɱ, 

ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɞɝɨɬɨɜɤɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɩɨɥɭɱɚɟɦɵɯ ɪɟ-

ɡɭɥɶɬɚɬɨɜ. 

 

 

Ɋɢɫ. 4. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ɉɩɬɢɦɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɥɚɧɚ» 

 

 



Ɋɢɫ. 5. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ɉɛɨɥɨɱɤɚ ɞɥɹ ɪɟɲɟɧɢɹ ɤɚɧɨɧɢɱɟɫɤɢɯ ɡɚɞɚɱ 

ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ» 

 

 

 

Ɋɢɫ. 6. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ƚɪɭɩɩɢɪɨɜɤɚ ɨɛɴɟɤɬɨɜ ɜ ɨɞɧɨɪɨɞɧɵɟ ɤɥɚɫɬɟɪɵ» 

 

 

Ɋɢɫ. 7. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ɉɩɬɢɦɚɥɶɧɨɟ ɪɚɧɠɢɪɨɜɚɧɢɟ ɨɛɴɟɤɬɨɜ 



 ɩɨ ɡɧɚɱɢɦɨɫɬɢ» 

 

 

ɉɨɦɢɦɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɩɪɚɜɨɤ ɞɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚ-

ɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɩɚɤɟɬ ɜɤɥɸɱɟɧɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɤɚɪɬɵ, ɞɨɫɬɭɩ ɤ ɤɨɬɨ-

ɪɵɦ ɜɨɡɦɨɠɟɧ ɱɟɪɟɡ ɝɪɭɩɩɭ «ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɤɚɪɬɵ» ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ (ɪɢɫ. 

1). Эɬɢ ɤɚɪɬɵ ɫɨɞɟɪɠɚɬ ɢɥɥɸɫɬɪɢɪɨɜɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɤɚɤ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ, ɬɚɤ 

ɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɩɪɨɪɚɛɨɬɤɢ 

ɚɤɬɭɚɥɶɧɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɩɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɨɛɨ-

ɥɨɱɟɤ. Ⱦɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɬɚɤɠɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɥɟɤɰɢɣ. 

 

 

Ɋɢɫ. 8. ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɚ «Ɉɩɬɢɦɢɡɚɰɢɹ ɪɚɫɩɢɫɚɧɢɹ, ɩɥɚɧɚ ɡɚɝɪɭɡɤɢ» 

 

Ɉɫɨɛɟɧɧɨɫɬɹɦɢ ɩɚɤɟɬɚ Ɇɨɞɟɥɶɟɪ 2.0 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 ɱɟɪɟɡ ɝɪɭɩɩɭ «Ɉɮɨɪɦɥɟɧɢɟ» ɝɨɥɨɜɧɨɝɨ ɦɟɧɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɤɢ-

ɧɚ;  

– 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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