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ɍȾɄ 621.3.078 

Ⱥ.ȼ. ɋɨɪɨɤɢɧ 

ɊȺɁɊȺȻɈɌɄȺ ɉɊɈȽɊȺɆɆɇɈȽɈ ɈȻȿɋɉȿɑȿɇɂə 

ȾɅə ɆɈȾȿɅɂɊɈȼȺɇɂə ɗɅȿɄɌɊɈɆȿɏȺɇɂɑȿɋɄɂɏ ɋɂɋɌȿɆ 

Ɋɟɫɭɪɫ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɦɟ-
ɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ. Ⱦɥɹ ɫɢɧɬɟɡɚ ɫɢ-
ɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɤɨ-
ɬɨɪɨɟ ɨɬɪɚɠɚɟɬ ɩɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɜ ɦɟɯɚɧɢɱɟɫɤɨɣ ɢ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟ-
ɫɤɨɣ ɱɚɫɬɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɫɬɚɧɨɜɨɤ. Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɫɨɡɞɚɧɢɸ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɫ 
ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɢɯ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɩɪɨɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ 
ɨɩɪɟɞɟɥɢɬɶ ɪɟɚɤɰɢɸ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɧɚ ɬɢɩɨɜɵɟ ɜɯɨɞɧɵɟ ɜɨɡɞɟɣ-
ɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɜɨ ɜɪɟɦɟɧɢ. ȼ ɩɪɨɰɟɫɫɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɢ-
ɫɬɟɦ, ɜɨɡɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɚɦɢɯ ɭɪɚɜɧɟɧɢɣ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫ-
ɱɟɬɚ ɩɪɨɝɪɚɦɦɚ ɦɨɠɟɬ ɜɵɜɨɞɢɬɶ ɝɪɚɮɢɤɢ ɥɸɛɵɯ ɩɟɪɟɦɟɧɧɵɯ, ɭɱɚɫɬɜɨɜɚɜɲɢɯ ɜ 
ɩɪɨɰɟɫɫɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ; ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢ-
ɪɨɜɚɧɢɟ; ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ; ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ; ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ. 

A.V. Sorokin 

DEVELOPMENT OF SOFTWARE FOR MODELING  

ELECTROMECHANICAL SYSTEMS 

The resource, performance and reliability of electromechanical equipment func-

tioning is determined by the control system. For the synthesis of a control system, it is 

necessary to carry out mathematical modeling, which reflects the processes occurring 

in the mechanical and electromechanical parts of production plants. This work is de-

voted to the creation of software for modeling electromechanically systems in order to 

identify their performance. The developed program allows you to determine the re-

sponse of electromechanical systems to typical input impacts that may vary over time. 

In the process of modeling systems, it is possible to change the coefficients of the 

equations themselves. According to the results of the calculation, the program can dis-

play graphs of any variables that participated in the modeling process. 

Keywords: electromechanical systems; math modeling; software development; 

programming; control systems. 

 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ – ɷɬɨ ɩɪɨ-
ɰɟɫɫ ɢɡɭɱɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɪɟɲɟɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɚɞɟɤɜɚɬɧɨ ɨɩɢɫɵɜɚɸɳɢɯ ɫɜɨɣɫɬɜɚ ɪɟɚɥɶɧɵɯ ɫɢ-
ɫɬɟɦ. Ɋɟɲɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɨ ɧɚ ɨɫɧɨɜɟ ɱɢɫɥɟɧɧɨ-
ɝɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ Ʉɨɲɢ, ɬ.ɟ. ɫɢɫɬɟɦɵ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɩɟɪɜɨɝɨ 
ɩɨɪɹɞɤɚ ɫ ɡɚɞɚɧɧɵɦɢ ɧɚɱɚɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ. 

ɒɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɡɚɞɚɱɟɣ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ 
ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɚɤɰɢɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɬɢɩɨɜɵɟ ɜɯɨɞɧɵɟ ɜɨɡɞɟɣ-
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ɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɱɚɳɟ ɜɫɟɝɨ ɛɵɜɚɸɬ ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ: ɥɢɧɟɣɧɨ ɢɡɦɟɧɹɸɳɢɟɫɹ, 
ɫɬɭɩɟɧɱɚɬɵɟ, ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɟ, ɢɦɩɭɥɶɫɧɵɟ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ (ɫɢɧɭɫɨɢɞɚɥɶ-
ɧɵɟ, ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɢ ɬ.ɞ.). Ɍɚɤɠɟ ɢɦɟɸɬ ɦɟɫɬɨ ɪɟɠɢɦɵ, ɝɞɟ ɧɟɨɛɯɨɞɢɦɨ ɦɟ-
ɧɹɬɶ ɜɟɥɢɱɢɧɭ ɢɥɢ ɬɢɩ ɜɯɨɞɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɹɦɨ ɜ ɩɟɪɢɨɞ ɪɚɫɱɟɬɚ ɩɟɪɟɯɨɞ-
ɧɨɝɨ ɩɪɨɰɟɫɫɚ. 

ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɩɨɜɟɞɟɧɢɹ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɜ ɩɟɪɟɯɨɞɧɵɯ 
ɪɟɠɢɦɚɯ (ɩɭɫɤ, ɪɟɜɟɪɫ, ɬɨɪɦɨɠɟɧɢɟ, ɩɟɪɟɯɨɞ ɢɡ ɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɞɪɭɝɨɟ) ɢɫ-
ɫɥɟɞɨɜɚɬɟɥɸ ɩɪɢɯɨɞɢɬɫɹ ɩɪɢɧɢɦɚɬɶ ɜɨ ɜɧɢɦɚɧɢɟ ɧɟɥɢɧɟɣɧɨɫɬɢ, ɩɪɢɫɭɳɢɟ ɤɚɤ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ (ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ, ɦɟɯɚɧɢɱɟ-
ɫɤɢɟ ɩɟɪɟɞɚɱɢ, ɪɚɛɨɱɢɣ ɨɪɝɚɧ), ɬɚɤ ɢ ɟɟ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ. ɇɟɥɢɧɟɣɧɵɟ ɡɚɜɢ-
ɫɢɦɨɫɬɢ ɦɨɝɭɬ ɛɵɬɶ ɨɛɭɫɥɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɮɚɤɬɨɪɚɦɢ: 

1. ɇɟɥɢɧɟɣɧɨɫɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ (ɚɫɢɧɯɪɨɧɧɵɣ ɷɥɟɤ-
ɬɪɨɞɜɢɝɚɬɟɥɶ, ɞɜɢɝɚɬɟɥɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɢ ɫɦɟɲɚɧɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ, ɧɟɥɢ-
ɧɟɣɧɨɫɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɰɟɩɢ ɜɨɡɛɭɠɞɟɧɢɹ ɦɚɲɢɧɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢ ɞɪ.). 

2. ɇɟɥɢɧɟɣɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɯɚɪɚɤɬɟɪɨɦ ɧɚɝɪɭɡɤɢ (ɦɨɦɟɧɬ ɫɬɚɬɢɱɟ-
ɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ). 

3. ɇɟɥɢɧɟɣɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɟɣ ɢ ɫɜɨɣɫɬɜɚɦɢ ɫɨɟɞɢɧɟɧɢɣ 
(ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɭɩɪɭɝɨɫɬɶɸ, ɡɚɡɨɪɨɦ ɢ ɥɸɮɬɨɦ). 

4. ɇɟɥɢɧɟɣɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɞɢɫɫɢɩɚɬɢɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ (ɫɢɥɵ ɧɟ-
ɭɩɪɭɝɨɝɨ ɜɧɭɬɪɟɧɧɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɤɨɥɟɛɚɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɚɯ, ɨɛɪɚɡɭɸ-
ɳɢɟ ɝɢɫɬɟɪɟɡɢɫɧɵɟ ɩɟɬɥɢ). 

5. ɇɟɥɢɧɟɣɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɷɥɟɦɟɧɬɚɦɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ (ɨɝɪɚ-
ɧɢɱɟɧɢɟ ɤɨɨɪɞɢɧɚɬ, ɪɟɥɟɣɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɧɟɥɢɧɟɣɧɵɟ ɨɛɪɚɬɧɵɟ ɫɜɹɡɢ). 

6. ɇɟɥɢɧɟɣɧɨɫɬɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɩɪɨɢɡɜɟɞɟɧɢɟ ɢɥɢ ɞɟɥɟ-
ɧɢɟ ɞɜɭɯ ɮɭɧɤɰɢɣ). 

7. ɇɟɥɢɧɟɣɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɢɡɦɟɧɟɧɢɟɦ ɫɬɪɭɤɬɭɪɵ ɫɢɫɬɟɦɵ ɭɩɪɚɜ-
ɥɟɧɢɹ (ɨɩɬɢɦɚɥɶɧɨɟ ɢ ɚɞɚɩɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ). 

ɂɧɬɟɪɩɪɟɬɚɰɢɹ ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɫɭɳɟɫɬɜɟɧɧɨ 
ɨɛɥɟɝɱɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɵɜɨɞɚ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɤɚɠɞɨɣ ɢɡ ɤɨɨɪɞɢɧɚɬ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɨɬɞɟɥɶɧɨ ɢɥɢ ɧɚ ɫɨɜɦɟɫɬɧɨɦ ɝɪɚɮɢɤɟ. Ɍɚɤɠɟ ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɜɵɜɨɞ ɡɚɜɢɫɢɦɨɫɬɢ ɩɟɪɟɦɟɧɧɵɯ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɝɞɟ ɜɪɟɦɹ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɟ ɜ ɹɜɧɨɦ ɜɢɞɟ (ɞɢɧɚɦɢɱɟɫɤɢɟ ɦɟɯɚɧɢɱɟɫɤɚɹ ɢ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟ-
ɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ). 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ ɞɥɹ ɦɨɞɟɥɢɪɨ-
ɜɚɧɢɹ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɹɜɥɹɸɬɫɹ: ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɫɢ-
ɫɬɟɦɚ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɚɬɟɦɚɬɢɤɢ MathCAD ɢ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɢɧɬɟɝɪɢɪɨ-
ɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɢ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ MATLAB. Ʉ 
ɫɨɠɚɥɟɧɢɸ, ɪɭɫɢɮɢɰɢɪɨɜɚɧɧɵɟ ɨɩɢɫɚɧɢɹ ɞɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ 
ɧɚɲɟɣ ɫɬɪɚɧɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɨɜɟɪɲɟɧɧɨ ɧɟɞɨɫɬɚɬɨɱɧɨ ɢ ɧɟɩɨɥɧɨ. ɉɨɷɬɨɦɭ ɢɧ-
ɬɭɢɬɢɜɧɵɟ ɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɧɚɬɚɥɤɢɜɚɸɬɫɹ ɧɚ ɧɟɞɨɫɬɚɬɨɤ ɢɧɮɨɪɦɚɰɢɢ ɢ 
ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɥɧɨɰɟɧɧɨɝɨ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɢɯ ɫɢɫɬɟɦ. 
ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɜ ɨɛɥɚɫɬɢ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, 
MathCAD ɢ MATLAB ɧɟ ɫɨɡɞɚɸɬ ɭɞɨɛɫɬɜɚ ɢɫɫɥɟɞɨɜɚɬɟɥɸ, ɚ ɡɚɱɚɫɬɭɸ ɧɟ ɦɨɝɭɬ 
ɤɨɪɪɟɤɬɧɨ ɪɟɲɢɬɶ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɡɚɞɚɱɢ ɜ ɫɢɥɭ ɫɜɨɟɣ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ ɞɥɹ 
ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. ɇɚɢɛɨɥɟɟ ɛɥɢɡɨɤ ɤ ɤɪɭɝɭ ɞɚɧɧɵɯ ɡɚɞɚɱ ɫɩɟɰɢɚɥɢ-
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ɡɢɪɨɜɚɧɧɵɣ ɦɨɞɭɥɶ Simulink ɫɢɫɬɟɦɵ MATLAB, ɧɨ ɢ ɨɧ ɧɟ ɩɨɥɧɨɫɬɶɸ ɨɬɜɟɱɚɟɬ 
ɩɨɫɬɚɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

ɂɡ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢɡɜɟɫɬɟɧ ɤɨɦɩɥɟɤɫ 
ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɨɝɪɚɦɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɜ ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧ-
ɧɨɦ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦ ɭɧɢɜɟɪɫɢɬɟɬɟ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ Ⱥ.ȼ. Ȼɚɲɚɪɢɧɚ. ɇɨ 
ɷɬɨɬ ɤɨɦɩɥɟɤɫ ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɥ, ɚ ɨ ɧɨɜɵɯ ɟɝɨ ɜɟɪɫɢɹɯ ɢɧɮɨɪɦɚɰɢɹ ɨɬɫɭɬɫɬɜɭ-
ɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɩɚɤɟɬ ɩɪɨɝɪɚɦɦ ɞɥɹ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ «Classic 

Control» ɫɨɡɞɚɧɧɵɣ ɚɫɫɨɰɢɚɰɢɟɣ ɭɧɢɜɟɪɫɢɬɟɬɨɜ ɋɒȺ, ɚɞɚɩɬɢɪɨɜɚɧɧɵɣ ɞɥɹ 
ɪɭɫɫɤɨɹɡɵɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɧɨ ɢ ɨɧ ɧɟ ɨɬɜɟɱɚɟɬ ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɤ 
ɬɨɦɭ ɠɟ ɩɪɟɞɧɚɡɧɚɱɟɧ ɬɨɥɶɤɨ ɞɥɹ ɥɢɧɟɣɧɵɯ ɫɢɫɬɟɦ. ɉɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɪɚɡ-
ɪɚɛɨɬɤɚ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ «ɂɧɬɟɝɪɚɥ». ɍɞɚɱɧɨ ɜɵɩɨɥɧɟɧ ɢɧɬɟɪɮɟɣɫ ɩɪɨ-
ɝɪɚɦɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɦɟɬɨɞɚ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ, ɢɦɟɟɬɫɹ 
ɮɭɧɤɰɢɹ ɩɪɢɫɜɚɢɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɧɚɱɚɥɶɧɵɯ ɭɫɥɨɜɢɣ, ɞɨɫɬɚɬɨɱɧɨ ɭɞɚɱɧɨ ɪɟ-
ɲɟɧɚ ɩɪɨɛɥɟɦɚ ɜɵɜɨɞɚ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ, ɧɨ ɧɟ ɩɨɥɧɨ ɪɟɚɥɢɡɨɜɚɧɚ ɡɨɧɚ 
ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɟɥɢɧɟɣɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ. 

ȼ ɫɢɥɭ ɬɨɝɨ, ɱɬɨ ɚɜɬɨɪɭ ɧɟ ɢɡɜɟɫɬɧɚ ɩɪɨɝɪɚɦɦɚ, ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɹɸ-
ɳɚɹ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢ-
ɫɬɟɦ, ɛɵɥɚ ɫɞɟɥɚɧɚ ɩɨɩɵɬɤɚ ɫɨɡɞɚɬɶ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ. 

Ⱦɚɧɧɚɹ ɪɚɡɪɚɛɨɬɤɚ ɩɨɥɭɱɢɥɚ ɧɚɡɜɚɧɢɟ DiFSyS. ɉɪɨɝɪɚɦɦɚ ɪɚɡɪɚɛɚɬɵɜɚ-
ɥɚɫɶ ɜ ɫɪɟɞɟ ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Delphi, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɫɧɚɛɞɢɬɶ ɟɟ 
ɫɨɜɪɟɦɟɧɧɵɦ, ɢɧɬɭɢɬɢɜɧɨ-ɩɨɧɹɬɧɵɦ, ɢɧɬɟɪɮɟɣɫɨɦ, ɚ ɬɚɤɠɟ ɩɪɨɫɬɨɬɨɣ ɢ ɞɨ-
ɫɬɭɩɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɟɯ ɟɟ ɧɢɠɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ. ɉɪɨ-
ɝɪɚɦɦɚ DiFSyS ɩɨɡɜɨɥɹɟɬ: 

 ɫɨɡɞɚɜɚɬɶ ɫɢɫɬɟɦɵ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ-
ɨɝɪɚɧɢɱɟɧɧɵɦ ɱɢɫɥɨɦ ɩɨɫɥɟɞɧɢɯ; 

 ɜ ɩɪɨɰɟɫɫɟ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɢɡɦɟɧɹɬɶ ɜɵɪɚɠɟɧɢɹ ɫɚɦɢɯ ɭɪɚɜɧɟɧɢɣ; 
 ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦ ɜɵɜɨɞɢɬɶ ɝɪɚɮɢɤɢ ɥɸɛɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ 

ɩɟɪɟɦɟɧɧɵɯ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭɱɚɫɬɜɨɜɚɜɲɢɯ ɜ ɪɚɫɱɟɬɟ; 
 ɜ ɞɢɚɥɨɝɨɜɨɦ ɪɟɠɢɦɟ ɜɜɨɞɢɬɶ ɧɟɥɢɧɟɣɧɵɟ ɭɪɚɜɧɟɧɢɹ ɥɸɛɨɣ ɞɥɢɧɵ ɢ 

ɫɥɨɠɧɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ; 
 ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɵɟ ɢ ɫɨɡɞɚɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɜɯɨɞɧɵɟ ɜɨɡɞɟɣ-

ɫɬɜɢɹ, ɚ ɬɚɤɠɟ ɢɡɦɟɧɹɬɶ ɢɯ ɩɚɪɚɦɟɬɪɵ ɜ ɩɪɨɰɟɫɫɟ ɪɚɫɱɟɬɚ; 
 ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɨɧɭ ɨɝɪɚɧɢɱɟɧɢɣ, ɤɨɬɨɪɚɹ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɭɧɢɜɟɪɫɚɥɶɧɵɟ 

ɫɪɟɞɫɬɜɚ ɞɥɹ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɟɦɟɧɧɵɦɢ ɩɪɢ ɪɚɫɱɟɬɟ; 
 ɫɨɡɞɚɜɚɬɶ ɢ ɨɩɢɫɵɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɩɟɪɟɦɟɧɧɵɟ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɢɯ ɜ ɪɚɫɱɟɬɚɯ; 
 ɪɚɫɫɱɢɬɵɜɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɨɝɪɚɧɢɱɟɧɧɵɟ ɩɨ ɜɪɟɦɟɧɢ ɩɪɨɰɟɫɫɵ; 
 ɜɵɜɨɞɢɬɶ ɧɚ ɝɪɚɮɢɤ ɤɭɪɫɨɪ ɞɥɹ ɫɧɹɬɢɹ ɤɨɧɤɪɟɬɧɵɯ ɡɧɚɱɟɧɢɣ; 
 ɩɪɨɢɡɜɨɞɢɬɶ ɧɚɥɨɠɟɧɢɟ ɞɜɭɯ ɢ ɛɨɥɟɟ ɫɢɫɬɟɦ; 
 ɧɚ ɝɪɚɮɢɤɚɯ ɢɡɦɟɧɹɬɶ ɩɨɥɨɠɟɧɢɹ ɤɨɨɪɞɢɧɚɬɧɵɯ ɨɫɟɣ; 
 ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɪɟɞɫɬɜɚ, ɭɩɪɨɳɚɸɳɢɟ ɩɪɨɰɟɫɫ ɚɧɚɥɢɡɚ ɝɪɚɮɢɤɨɜ; 
 ɜɵɜɨɞɢɬɶ ɝɪɚɮɢɤɢ ɧɚ ɩɟɱɚɬɶ ɢ ɤɨɩɢɪɨɜɚɬɶ ɢɯ ɜ ɛɭɮɟɪ ɦɟɠɩɪɨɝɪɚɦɦɧɨ-

ɝɨ ɨɛɦɟɧɚ. 
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ɇɚ ɪɢɫ. ɢɡɨɛɪɚɠɟɧɵ ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɩɪɨɝɪɚɦɦɵ ɢ ɩɪɢɧɰɢɩ ɢɯ ɜɡɚ-
ɢɦɨɞɟɣɫɬɜɢɹ.  

 
 ɋɢɫɬɟɦɚ   

ɭɪɚɜɧɟɧɢɣ     
ȼɯɨɞɧɵɟ  

ɜɨ ɡ ɞɟɣɫɬɜɢɹ   
Ɂɨɧɚ   

ɨɝɪɚɧɢɱɟɧɢɣ   

ɉɚɪɚɦɟɬɪɵ   

ɪɚɫɱɟɬɚ   

BEL   

Boolean Expression List   

VEL   

Variable Expression List   

Ȼɥɨɤ   

ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ   

Ƚɪɚɮɢɤ   

Ɋɢɫ. 1. Ɉɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɩɪɨɝɪɚɦɦɵ
 

Ɉɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɩɪɨɝɪɚɦɦɵ 

 

Ɉɫɧɨɜɧɨɟ ɹɞɪɨ ɩɪɨɝɪɚɦɦɵ ɫɨɫɬɚɜɥɹɸɬ ɞɜɚ ɝɥɚɜɧɵɯ ɤɨɦɩɨɧɟɧɬɚ: VEL 

(Variable Expression List) ɢ BEL (Boolean Expression List), ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ ɨɛɴɟɞɢɧɹɸɬ ɜ ɫɟɛɟ: ɜɫɟ ɩɟɪɟɦɟɧɧɵɟ ɫ ɢɯ ɜɵɪɚɠɟɧɢɹɦɢ ɢɫɩɨɥɶɡɭɸɳɢɟ-
ɫɹ ɜ ɫɢɫɬɟɦɟ ɭɪɚɜɧɟɧɢɣ ɢ ɨɩɪɟɞɟɥɟɧɧɵɟ ɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɩɨɫɪɟɞɫɬɜɚɦ ɤɨɬɨ-
ɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɟɪɟɦɟɧɧɵɦɢ. ɇɚɥɢɱɢɟ ɦɨɞɭɥɹ 
VEL ɜɵɡɜɚɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɜɜɨɞɚ ɧɟɥɢɧɟɣɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟ-
ɧɢɣ ɢ ɜɯɨɞɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɨɩɢɫɵɜɚɸɳɢɯ ɪɚɛɨɬɭ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟ-
ɦɵ. ɂɡ ɪɢɫ. ɜɢɞɧɨ, ɱɬɨ ɤɨɦɩɨɧɟɧɬ VEL ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɫɩɢɫɨɤ ɩɟɪɟɦɟɧɧɵɯ, 
ɨɩɢɫɵɜɚɸɳɢɯ ɭɪɚɜɧɟɧɢɹ ɢ ɫɩɢɫɨɤ ɩɟɪɟɦɟɧɧɵɯ, ɨɩɢɫɵɜɚɸɳɢɯ ɜɯɨɞɧɵɟ ɜɨɡɞɟɣ-
ɫɬɜɢɹ. Ʉɨɦɩɨɧɟɧɬ BEL ɫɨɜɦɟɳɚɟɬ ɜ ɫɟɛɟ ɭɫɥɨɜɢɹ, ɭɩɪɚɜɥɹɸɳɢɟ ɜɯɨɞɧɵɦɢ ɜɨɡ-
ɞɟɣɫɬɜɢɹɦɢ ɢ ɭɫɥɨɜɢɹ ɢɡ ɡɨɧɵ ɨɝɪɚɧɢɱɟɧɢɣ, ɤɨɬɨɪɵɟ ɭɩɪɚɜɥɹɸɬ ɩɟɪɟɦɟɧɧɵɦɢ 
VEL. ɉɟɪɟɞ ɪɚɫɱɟɬɨɦ ɜ ɛɥɨɤ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɩɟɪɟɞɚɸɬɫɹ ɩɚɪɚɦɟɬɪɵ, ɫ ɤɨ-
ɬɨɪɵɦɢ ɛɭɞɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ ɫɢɫɬɟɦɚ.  

ȼ ɩɪɨɰɟɫɫɟ ɪɚɫɱɟɬɚ ɩɪɨɢɫɯɨɞɢɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ VEL ɢ ɛɥɨɤɚ ɞɢɮɮɟɪɟɧ-
ɰɢɪɨɜɚɧɢɹ, ɫ ɩɟɪɟɞɚɱɟɣ ɜ ɩɨɫɥɟɞɧɢɣ ɭɩɪɚɜɥɹɸɳɢɯ ɭɫɥɨɜɢɣ ɢɡ BEL, ɜɵɱɢɫɥɹ-
ɸɬɫɹ ɤɨɧɟɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɫɬɪɨɹɬɫɹ ɝɪɚɮɢɤɢ ɩɟɪɟɯɨɞ-
ɧɵɯ ɩɪɨɰɟɫɫɨɜ. ȼ ɩɪɨɝɪɚɦɦɟ ɤɨɦɩɨɧɟɧɬɵ VEL ɢ BEL ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬ-
ɞɟɥɶɧɨ ɫɤɨɦɩɢɥɢɪɨɜɚɧɧɵɟ ɦɨɞɭɥɢ, ɫɨɞɟɪɠɚɳɢɟ ɜ ɫɟɛɟ ɨɩɢɫɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭ-
ɸɳɢɯ ɤɥɚɫɫɨɜ. Ɉɛɴɟɤɬɵ ɷɬɢɯ ɤɥɚɫɫɨɜ ɨɛɥɚɞɚɸɬ ɫɥɟɞɭɸɳɢɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ. 

Ɉɛɴɟɤɬ VEL ɩɨɡɜɨɥɹɟɬ: 
 ɧɚ ɷɬɚɩɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɫɨɡɞɚɜɚɬɶ ɢ ɭɞɚɥɹɬɶ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 

ɪɨɞɚ ɩɟɪɟɦɟɧɧɵɟ; 
 ɩɪɢɫɜɚɢɜɚɬɶ ɩɟɪɟɦɟɧɧɵɦ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɢɥɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɜɵ-

ɪɚɠɟɧɢɹ ɥɸɛɨɣ ɞɥɢɧɵ ɢ ɫɥɨɠɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɜɵɱɢɫɥɹɬɶ ɢɯ; 
 ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɜɵɪɚɠɟɧɢɹɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ 

ɮɭɧɤɰɢɢ; 
 ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɤɨɛɤɢ ɫ ɥɸɛɨɣ ɫɬɟɩɟɧɶɸ ɜɥɨɠɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɟɪɟɦɟɧ-

ɧɵɟ ɪɚɧɟɟ ɨɩɢɫɚɧɧɵɟ ɜ ɷɬɨɦ ɨɛɴɟɤɬɟ. 
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ɂɦɹ ɩɟɪɟɦɟɧɧɨɣ ɦɨɠɟɬ ɛɵɬɶ ɥɸɛɨɣ ɞɥɢɧɵ, ɫɨɞɟɪɠɚɬɶ ɜ ɫɟɛɟ ɛɭɤɜɵ ɥɚ-
ɬɢɧɫɤɨɝɨ ɚɥɮɚɜɢɬɚ ɢ ɰɢɮɪɵ, ɬɚɤ ɠɟ ɜ ɢɦɟɧɢ ɪɚɡɥɢɱɚɸɬɫɹ ɫɬɪɨɱɧɵɟ ɢ ɡɚɝɥɚɜɧɵɟ 
ɛɭɤɜɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɢɞɚɜɚɬɶ ɩɟɪɟɦɟɧɧɵɦ ɧɚɝɥɹɞɧɵɟ ɢɦɟɧɚ, ɢɡɛɚɜɥɹɹɫɶ ɬɟɦ 
ɫɚɦɵɦ ɨɬ ɩɭɬɚɧɢɰɵ. ɋɚɦɢ ɩɟɪɟɦɟɧɧɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɛɴɟɤɬɵ ɨɩɪɟɞɟ-
ɥɟɧɧɨɝɨ ɬɢɩɚ, ɜ ɤɨɬɨɪɵɯ ɨɩɢɫɚɧɵ ɩɨɥɹ ɢ ɦɟɬɨɞɵ, ɨɪɝɚɧɢɡɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɨɫɬɶ ɩɟɪɟɦɟɧɧɨɣ. ɉɟɪɟɦɟɧɧɵɟ ɨɛɴɟɤɬɚ VEL ɞɟɥɹɬɫɹ ɧɚ ɞɜɚ ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ 
ɜɢɞɚ: ɞɢɧɚɦɢɱɟɫɤɢɟ ɢ ɫɬɚɬɢɱɟɫɤɢɟ. Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ ɨɛɥɚɞɚɸɬ ɜɵɲɟ-
ɩɟɪɟɱɢɫɥɟɧɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɫɬɚɬɢɱɟɫɤɢɟ ɩɟɪɟɦɟɧɧɵɟ, 
ɢɦɟɸɳɢɟ ɬɟ ɠɟ ɫɜɨɣɫɬɜɚ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟ-
ɧɢɹ ɜɧɭɬɪɢ ɩɪɨɝɪɚɦɦɧɵɯ ɩɟɪɟɦɟɧɧɵɯ. ɉɪɢ ɫɨɡɞɚɧɢɢ ɩɟɪɟɦɟɧɧɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɠɟɫɬɤɢɣ ɤɨɧɬɪɨɥɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɢɧɬɚɤɫɢɫɚ ɢɦɟɧ ɢ ɜɵɪɚɠɟɧɢɣ, ɱɬɨ ɩɨɥɨɠɢ-
ɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɢɯ ɜɵɱɢɫɥɟɧɢɣ, ɚ ɬɚɤɠɟ ɧɚ 
ɤɨɪɪɟɤɬɧɨɫɬɢ ɪɚɛɨɬɵ ɜɫɟɣ ɩɪɨɝɪɚɦɦɵ. 

Ʉɚɤ ɭɠɟ ɛɵɥɨ ɫɤɚɡɚɧɨ ɜɵɲɟ, ɩɟɪɟɦɟɧɧɵɟ ɦɨɝɭɬ ɛɵɬɶ ɞɢɧɚɦɢɱɟɫɤɢɦɢ ɢ 
ɫɬɚɬɢɱɟɫɤɢɦɢ. ɗɬɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɛɵɥɚ ɜɵɡɜɚɧɚ ɬɟɦ ɮɚɤɬɨɦ, ɱɬɨ ɜ ɜɵɪɚɠɟɧɢɢ 
ɬɪɟɛɨɜɚɥɨɫɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɧɭɬɪɢ – ɩɪɨɝɪɚɦɦɧɵɯ ɩɟɪɟɦɟɧɧɵɯ, ɬɨ ɟɫɬɶ ɩɟɪɟ-
ɦɟɧɧɵɯ ɱɢɫɥɟɧɧɨɝɨ ɬɢɩɚ, ɫɨɡɞɚɧɧɵɯ ɧɚ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɵ. ȼɵɩɨɥ-
ɧɟɧɢɟ ɷɬɨɝɨ ɬɪɟɛɨɜɚɧɢɹ ɛɵɥɨ ɪɟɚɥɢɡɨɜɚɧɨ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. Ʉɚɠɞɚɹ ɩɟɪɟ-
ɦɟɧɧɚɹ ɨɛɴɟɤɬɚ VEL ɢɦɟɟɬ ɨɩɪɟɞɟɥɟɧɧɨɟ ɦɟɫɬɨ, ɤɭɞɚ ɨɧɚ ɩɨɦɟɳɚɟɬ ɱɢɫɥɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɜɵɱɢɫɥɟɧɧɨɝɨ ɟɸ ɜɵɪɚɠɟɧɢɹ. Ⱦɥɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ ɷɬɨ ɦɟ-
ɫɬɨ ɜɵɞɟɥɹɟɬɫɹ ɜ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ ɧɚ ɷɬɚɩɟ ɟɟ ɫɨɡɞɚɧɢɹ, ɚ ɜ ɫɚɦɨɣ ɩɟɪɟɦɟɧ-
ɧɨɣ ɢɦɟɟɬɫɹ ɭɤɚɡɚɬɟɥɶ, ɭɤɚɡɵɜɚɸɳɢɣ ɧɚ ɷɬɭ ɨɛɥɚɫɬɶ ɩɚɦɹɬɢ. ɉɪɢ ɫɨɡɞɚɧɢɢ ɫɬɚ-
ɬɢɱɟɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ, ɭɤɚɡɚɬɟɥɸ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɚɞɪɟɫ ɬɨɣ ɩɪɨɝɪɚɦɦɧɨɣ ɩɟɪɟ-
ɦɟɧɧɨɣ, ɜ ɤɨɬɨɪɭɸ ɨɧ ɞɨɥɠɟɧ ɩɨɦɟɳɚɬɶ ɪɟɡɭɥɶɬɚɬ ɜɵɱɢɫɥɟɧɧɨɝɨ ɷɬɨɣ ɫɬɚɬɢɱɟ-
ɫɤɨɣ ɩɟɪɟɦɟɧɧɨɣ ɜɵɪɚɠɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɚɥɢɡɭɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜ-
ɥɟɧɢɹ ɩɟɪɟɦɟɧɧɵɦɢ ɨɛɴɟɤɬɚ VEL ɩɪɨɝɪɚɦɦɧɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ ɢ ɧɚɨɛɨɪɨɬ, ɱɬɨ 
ɛɵɥɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɝɨ ɫɩɨɫɨɛɚ ɪɟɲɟɧɢɹ 
ɫɢɫɬɟɦɵ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. 

Ɉɛɴɟɤɬ BEL ɩɨɡɜɨɥɹɟɬ: 
 ɧɚ ɷɬɚɩɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɫɨɡɞɚɜɚɬɶ ɢ ɭɞɚɥɹɬɶ ɥɨɝɢɱɟɫɤɢɟ ɜɵɪɚ-

ɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɵɱɢɫɥɹɬɶ ɢɯ ɡɧɚɱɟɧɢɹ; 
 ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɥɨɝɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɹɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ ɢ 

ɩɟɪɟɦɟɧɧɵɟ ɨɛɴɟɤɬɚ VEL; 
 ɫɨɡɞɚɜɚɬɶ ɥɨɝɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ ɥɸɛɨɣ ɫɬɟɩɟɧɢ ɫɥɨɠɧɨɫɬɢ ɢ ɜɥɨɠɟɧ-

ɧɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɨɝɢɱɟɫɤɢɯ ɫɥɨɜ AND ɢ OR. 
Ɍɚɤ ɤɚɤ ɨɛɴɟɤɬ BEL ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɟɦɟɧ-

ɧɵɦɢ, ɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɢɫɬɢɧɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɨɬ ɜɵɱɢɫɥɟɧɧɨɝɨ ɥɨ-
ɝɢɱɟɫɤɨɝɨ ɜɵɪɚɠɟɧɢɹ, ɩɪɨɢɡɜɨɞɢɬɶ ɥɸɛɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɟɣɫɬɜɢɣ ɧɚɞ ɩɟɪɟɦɟɧ-
ɧɵɦɢ ɨɛɴɟɤɬɚ VEL, ɬ.ɟ. ɩɪɢɫɜɨɟɧɢɟ ɩɟɪɟɦɟɧɧɵɦ ɱɢɫɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢɥɢ ɦɚ-
ɬɟɦɚɬɢɱɟɫɤɨɝɨ ɜɵɪɚɠɟɧɢɹ. 

ɉɪɢɧɰɢɩ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢ ɜɵɱɢɫɥɟɧɢɹ ɥɨɝɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ ɚɧɚɥɨɝɢɱɟɧ 
ɩɪɢɧɰɢɩɭ, ɡɚɥɨɠɟɧɧɨɦɭ ɜ ɩɟɪɟɦɟɧɧɵɟ ɨɛɴɟɤɬɚ VEL, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɥɶɤɨ 
ɬɨɝɨ, ɱɬɨ ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɥɨɝɢɱɟɫɤɨɝɨ ɜɵɪɚɠɟɧɢɹ ɹɜɥɹɸɬɫɹ: ɥɨɝɢɱɟɫɤɢɟ ɡɧɚɤɢ 
ɢɥɢ ɢɡɜɟɫɬɧɵɟ ɢɯ ɤɨɦɛɢɧɚɰɢɢ, ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɤɨɬɨɪɵɯ ɫɬɨɹɬ ɱɢɫɥɚ, ɩɟɪɟɦɟɧ-
ɧɵɟ ɢɥɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ ɢ ɥɨɝɢɱɟɫɤɢɟ ɫɥɨɜɚ AND ɢ OR. 
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ɋɨɜɦɟɫɬɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɴɟɤɬɨɜ VEL ɢ BEL ɞɚɥɨ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚ-
ɧɢɹ ɡɨɧɵ ɨɝɪɚɧɢɱɟɧɢɣ ɢ ɜɯɨɞɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɩɪɢɧɰɢɩɟ, ɩɪɨɝɪɚɦɦɚ ɩɨɡɜɨɥɹ-
ɟɬ ɫɨɡɞɚɜɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚɱɢɧɚɹ ɨɬ ɫɬɚɧɞɚɪɬɧɵɯ ɢ ɡɚɤɚɧɱɢ-
ɜɚɹ ɫɨɡɞɚɧɧɵɦɢ ɫɚɦɢɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. Ʉɪɨɦɟ ɷɬɨɝɨ ɩɪɨɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚ-
ɜɚɬɶ ɬɚɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɜ ɩɪɨɰɟɫɫɟ ɪɚɫɱɟɬɚ ɦɨɝɭɬ ɦɟɧɹɬɶ ɫɜɨɢ ɩɚɪɚɦɟɬ-
ɪɵ. ɇɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɬɚɤ, ɱɬɨɛ ɤɚɤɨɟ-ɥɢɛɨ ɩɟɪɢɨɞɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜ 
ɩɪɨɰɟɫɫɟ ɪɚɫɱɟɬɚ ɦɟɧɹɥɨ ɫɜɨɸ ɚɦɩɥɢɬɭɞɭ ɢ/ɢɥɢ ɩɟɪɢɨɞ, ɩɪɢɱɟɦ ɦɟɧɹɬɶɫɹ ɨɧɨ 
ɦɨɠɟɬ ɤɚɤ ɫɤɚɱɤɨɨɛɪɚɡɧɨ, ɬɚɤ ɢ ɞɨɫɬɚɬɨɱɧɨ ɩɥɚɜɧɨ. ȼɫɟ ɷɬɨ ɜɵɩɨɥɧɹɟɬɫɹ ɩɭɬɟɦ 
ɭɤɚɡɚɧɢɹ ɩɪɨɫɬɨɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɜɵɪɚɠɟɧɢɹ. ȼ ɩɪɨɝɪɚɦɦɟ DiFSyS ɫ ɥɟɝɤɨ-
ɫɬɶɸ ɦɨɠɧɨ ɫɨɡɞɚɬɶ ɫɢɧɭɫɨɢɞɚɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɤɨɬɨɪɨɟ ɛɵ ɜ ɩɪɨɰɟɫɫɟ ɪɚɫɱɟɬɚ 
ɡɚɬɭɯɚɥɨ ɢɥɢ ɜɨɡɪɚɫɬɚɥɨ, ɦɟɧɹɹ ɩɥɸɫ ɤɨ ɜɫɟɦɭ ɟɳɟ ɢ ɫɜɨɣ ɩɟɪɢɨɞ. 

ɉɪɨɝɪɚɦɦɚ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɡɚɹɜɥɟɧ-
ɧɵɯ ɩɚɬɟɧɬɨɜ [1; 2] ɢ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɤ ɤɨɧɤɪɟɬɧɨɦɭ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɦɭ 
ɨɛɨɪɭɞɨɜɚɧɢɸ [3–6]. ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦɢ 
ɧɚɬɭɪɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɞɚɥɢ ɯɨɪɨɲɭɸ ɫɯɨɞɢɦɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ, ɱɬɨ ɩɨɞ-
ɬɜɟɪɠɞɚɟɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. 

Ⱦɚɧɧɚɹ ɩɪɨɝɪɚɦɦɚ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɭɤɥɨɧɨɦ ɜ ɢɫɫɥɟɞɨ-
ɜɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ, ɧɨ ɜ ɩɪɢɧ-
ɰɢɩɟ ɩɨɡɜɨɥɹɟɬ ɦɨɞɟɥɢɪɨɜɚɬɶ ɥɸɛɵɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ ɷɥɟɤɬɪɨɦɟɯɚɧɢ-
ɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɢɦɟɸɳɢɯ ɨɩɢɫɚɧɢɟ ɜ ɜɢɞɟ ɫɢɫɬɟɦɵ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜ-
ɧɟɧɢɣ. ɉɪɨɜɟɞɟɧɨ ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɧɚ ɦɨɞɟɥɹɯ, ɩɪɟɞɥɨ-
ɠɟɧɧɵɯ ɚɜɬɨɪɚɦɢ [7–10]. ȼ ɯɨɞɟ ɩɪɨɜɟɪɤɢ ɜɵɹɫɧɢɥɨɫɶ, ɱɬɨ ɞɚɧɧɚɹ ɩɪɨɝɪɚɦɦɚ 
ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢ ɜ ɫɦɟɠɧɵɯ ɨɛɥɚɫɬɹɯ ɡɧɚɧɢɣ. 
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