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Ɋɚɡɪɚɛɨɬɚɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɭɩɪɭɝɨ-ɩɥɚɫɬɢɱɟɫɤɨɣ ɝɪɚɧɢɰɵ ɫɬɟɪɠɧɟɣ ɩɪɨɤɚɬ-

ɧɨɝɨ ɩɪɨɮɢɥɹ. ɋɬɟɪɠɧɢ ɬɚɤɨɝɨ ɩɪɨɮɢɥɹ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɢ ɜ ɪɚɤɟɬɧɨ-ɤɨɫɦɢɱɟɫɤɨɣ 
ɨɬɪɚɫɥɢ ɜ ɱɚɫɬɧɨɫɬɢ. Ⱦɨ ɧɟɞɚɜɧɟɝɨ ɜɪɟɦɟɧɢ ɧɟ ɫɭɳɟɫɬɜɨɜɚɥɨ ɦɟɬɨɞɢɤ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɩɪɟɞɟɥɢɬɶ ɚɧɚɥɢɬɢɱɟ-
ɫɤɢɦ ɩɭɬɟɦ ɭɩɪɭɝɨ-ɩɥɚɫɬɢɱɟɫɤɭɸ ɝɪɚɧɢɰɭ ɜ ɫɤɪɭɱɢɜɚɟɦɨɦ ɫɬɟɪɠɧɟ. А ɷɬɨ ɡɧɚɱɢɬ, ɛɵɥɢ ɧɟɨɛɯɨɞɢɦɵ ɦɧɨɝɨ-
ɱɢɫɥɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɚɤɢɯ ɝɪɚɧɢɰ ɞɥɹ ɫɬɟɪɠɧɟɣ ɪɚɡɧɨɝɨ ɩɪɨɮɢɥɹ ɢ ɞɥɹ ɪɚɡɧɵɯ ɫɤɪɭɱɢ-
ɜɚɸɳɢɯ ɦɨɦɟɧɬɨɜ. Аɜɬɨɪɚɦɢ ɩɨɥɭɱɟɧɵ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ ɜɵɱɢɫɥɹɬɶ ɭɩɪɭɝɨ-
ɩɥɚɫɬɢɱɟɫɤɢɟ ɝɪɚɧɢɰɵ ɞɥɹ ɫɤɪɭɱɢɜɚɟɦɵɯ ɫɬɟɪɠɧɟɣ, ɩɪɨɮɢɥɶ ɤɨɬɨɪɵɯ ɨɝɪɚɧɢɱɟɧ ɤɭɫɨɱɧɨ-ɝɥɚɞɤɢɦɢ ɤɪɢɜɵɦɢ. 
Эɬɢ ɮɨɪɦɭɥɵ ɩɪɢɜɟɞɟɧɵ ɜ ɪɚɛɨɬɟ. ɇɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ ɧɚɩɢɫɚɧɵ ɩɪɨɝɪɚɦɦɵ ɞɥɹ 
ЭȼɆ, ɩɨɥɭɱɢɜɲɢɟ ɫɜɢɞɟɬɟɥɶɫɬɜɚ ɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɪɟɝɢɫɬɪɚɰɢɢ. ɇɚ ɨɫɧɨɜɟ ɷɬɢɯ ɩɪɨɝɪɚɦɦ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 
ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɭɩɪɭɝɨ-ɩɥɚɫɬɢɱɟɫɤɨɣ ɝɪɚɧɢɰɵ ɫɬɟɪɠɧɟɣ ɩɪɨɤɚɬ-

ɧɨɝɨ ɩɪɨɮɢɥɹ. Иɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɢɬ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ ɭɩɪɭɝɨ-
ɩɥɚɫɬɢɱɟɫɤɨɣ ɝɪɚɧɢɰɵ ɫɬɟɪɠɧɟɣ ɩɪɨɤɚɬɧɨɝɨ ɩɪɨɮɢɥɹ, ɭɜɟɥɢɱɢɬ ɬɨɱɧɨɫɬɶ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ  
ɢ ɩɨɡɜɨɥɢɬ ɨɛɨɣɬɢɫɶ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Иɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɪɟɞɟ Google App Engine ɧɚ ɹɡɵɤɟ Python. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢɫɩɨɥɶ-

ɡɨɜɚɧɚ ɨɬɤɪɵɬɚɹ ɛɢɛɥɢɨɬɟɤɚ ɫɢɦɜɨɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ SymPy. 
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An information system for determination of elastic-plastic boundary of rods of rolled profiles was developed. Rods 

of rolled profiles are widely used in mechanical engineering and in the space industry specifically. There were no 

analytical methods that allow determining the elastic-plastic boundary of torsion rod until recently. Numerous experi-

ments were necessary to determine the boundaries of the rods for different profiles for different torsional moments. The 

authors derived analytical expressions allowing to calculate the elastic-plastic boundary of rods of rolled profiles 

whose profile is limited by piecewise smooth curves. These formulas are given in this article. Computer programs are 

written based on the derived analytical expressions and the certificates of state registration of software are obtained. 

An information system for determination of elastic-plastic boundary of rods of rolled profiles was developed based on 

these computer programs. Use of the information system will reduce the time of the survey; increase the accuracy and 

reliability of the results. There is no need in expensive equipment for determination of elastic-plastic boundary of rods 

of rolled profiles due to information system. 

An information system for determination of elastic-plastic boundary of rods of rolled profiles on the platform of 

Google App Engine in Python has been developed. An open library of symbolic computation SymPy was used in the 

development of information system. 

 

Keywords: an information system for determination of elastic-plastic boundary of rods of rolled profiles, the prob-

lem of torsion of a rod, an automated system, rolled profiles, Python, GAE. 
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ȼɜɟɞɟɧɢɟ. ɇɚɯɨɠɞɟɧɢɟ ɭɩɪɭɝɨ-ɩɥɚɫɬɢɱɟɫɤɨɣ ɝɪɚ-
ɧɢɰɵ ɜ ɫɤɪɭɱɢɜɚɟɦɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɫɬɟɪɠɧɹɯ – 

ɜɚɠɧɚɹ ɧɚɭɱɧɚɹ ɡɚɞɚɱɚ. ȿɟ ɪɟɲɟɧɢɟ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, 

ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɬɨɱɧɨ ɨɩɪɟɞɟɥɹɬɶ ɩɪɨɱɧɨɫɬɧɵɟ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ ɫɤɪɭɱɢɜɚɟɦɨɝɨ ɫɬɟɪɠɧɹ, ɤɨɬɨɪɵɟ ɲɢɪɨ-
ɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɢ ɦɟɯɚ-
ɧɢɡɦɚɯ. Ⱥ ɷɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɢɜɨɞɢɬ ɤ ɨɛɥɟɝɱɟ-
ɧɢɸ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɩɨɜɵɲɚɟɬ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɩɥɚɫɬɢɱɟɫɤɢɟ ɞɟ-
ɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɫɤɪɭɱɢɜɚɧɢɢ, ɩɪɢ-

ɜɨɞɹɬ ɤ ɭɩɪɨɱɧɟɧɢɸ ɫɬɟɪɠɧɟɣ. Ɍɚɤɨɣ ɩɪɨɰɟɫɫ ɲɢɪɨɤɨ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɨɛɪɚɛɨɬɤɟ ɷɥɟɦɟɧɬɨɜ 
ɤɨɧɫɬɪɭɤɰɢɣ. ɉɪɢ ɷɬɨɦ ɨɱɟɧɶ ɜɚɠɧɨ, ɱɬɨɛɵ ɩɥɚɫɬɢɱɟ-
ɫɤɨɦɭ ɞɟɮɨɪɦɢɪɨɜɚɧɢɸ ɩɨɞɜɟɪɝɚɥɢɫɶ ɬɨɥɶɤɨ ɛɥɢɡɤɢɟ 
ɤ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɥɨɢ ɦɟɬɚɥɥɚ ɢ ɱɬɨɛɵ ɜ ɩɪɨ-
ɰɟɫɫɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɧɟ ɩɪɨɢɡɨɲɥɨ ɪɚɡɪɭɲɟɧɢɟ ɭɩ-

ɪɨɱɧɹɟɦɨɝɨ ɢɡɞɟɥɢɹ ɢ ɧɟ ɭɯɭɞɲɢɥɢɫɶ ɟɝɨ ɷɤɫɩɥɭɚɬɚ-
ɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɩɪɨɛɥɟɦɵ ɩɪɢɜɨɞɹɬ ɤ ɡɚɞɚɱɟ ɧɚ-
ɯɨɠɞɟɧɢɹ ɭɩɪɭɝɨ-ɩɥɚɫɬɢɱɟɫɤɨɣ ɝɪɚɧɢɰɵ ɫɤɪɭɱɢɜɚɟ-
ɦɵɯ ɫɬɟɪɠɧɟɣ [1]. Ⱦɨ ɪɚɛɨɬ ɚɜɬɨɪɨɜ [2–4] ɧɟ ɫɭɳɟɫɬ-
ɜɨɜɚɥɨ ɦɟɬɨɞɚ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɥ ɛɵ ɪɟɲɚɬɶ ɷɬɭ ɡɚɞɚ-
ɱɭ ɞɥɹ ɫɬɟɪɠɧɟɣ ɩɪɨɤɚɬɧɨɝɨ ɩɪɨɮɢɥɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɡɚɤɨɧɨɜ ɫɨɯɪɚɧɟɧɢɹ ɞɥɹ ɪɟɲɟɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ 

ɭɪɚɜɧɟɧɢɣ ɩɥɚɫɬɢɱɧɨɫɬɢ ɢ ɭɩɪɭɝɨɫɬɢ ɩɨɡɜɨɥɢɥɨ  
ɩɨɥɭɱɢɬɶ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ 
ɭɩɪɭɝɨ-ɩɥɚɫɬɢɱɟɫɤɨɣ ɝɪɚɧɢɰɵ ɫɤɪɭɱɢɜɚɟɦɵɯ ɫɬɟɪɠ-

ɧɟɣ. Ⱥ ɷɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɢɜɟɥɨ ɤ ɫɨɡɞɚɧɢɸ ɢɧ-

ɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɥɚ ɛɵ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɩɪɚɤ-
ɬɢɱɟɫɤɨɣ ɪɚɛɨɬɟ ɢɧɠɟɧɟɪɨɜ-ɪɚɫɱɟɬɱɢɤɨɜ. 
ȼ ɪɚɛɨɬɟ [2] ɩɪɟɞɥɨɠɟɧɵ ɮɨɪɦɭɥɵ ɞɥɹ ɚɧɚɥɢɬɢɱɟ-

ɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɤɚɫɚɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟ-
ɧɢɣ τxz u= , τ yz v=  ɜɨ ɜɫɟɯ ɜɧɭɬɪɟɧɧɢɯ ɬɨɱɤɚɯ 
ɫɬɟɪɠɧɹ ɞɥɹ ɫɥɭɱɚɹ ɤɭɫɨɱɧɨ-ɝɥɚɞɤɨɣ ɨɪɢɟɧɬɢɪɨɜɚɧ-

ɧɨɣ ɝɪɚɧɢɰɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. Эɬɢ ɮɨɪɦɭɥɵ ɜɵ-

ɜɨɞɹɬɫɹ ɢɡ ɡɚɤɨɧɚ ɫɨɯɪɚɧɟɧɢɹ ɞɥɹ ɭɪɚɜɧɟɧɢɣ ɭɩɪɭɝɨ-

ɫɬɢ ɢ ɩɥɚɫɬɢɱɧɨɫɬɢ ɢ ɢɦɟɸɬ ɜɢɞ 
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ɝɞɟ 2 θa G= − ; θ – ɩɨɫɬɨɹɧɧɚɹ; G – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ 

ɩɪɢ ɫɞɜɢɝɟ; x = f(t), y = φ(t)  0 ≤ t ≤ T – ɭɪɚɜɧɟɧɢɟ ɝɪɚ-
ɧɢɱɧɨɝɨ ɤɨɧɬɭɪɚ. 
Ɍɨɱɤɢ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ 2 2u v+  ≥ 1, 

ɩɪɢɧɚɞɥɟɠɚɬ ɩɥɚɫɬɢɱɟɫɤɨɣ ɨɛɥɚɫɬɢ, ɚ ɬɟ, ɜ ɤɨɬɨɪɵɯ 
ɷɬɨ ɜɵɪɚɠɟɧɢɟ ɦɟɧɶɲɟ ɟɞɢɧɢɰɵ, – ɭɩɪɭɝɨɣ. 

Ɋɚɡɪɚɛɨɬɤɚ ɢɧфɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦы. Ɋɚɡɧɨɨɛ-
ɪɚɡɢɟ ɜɢɞɨɜ ɩɨɩɟɪɟɱɧɵɯ ɫɟɱɟɧɢɣ ɫɬɟɪɠɧɟɣ ɢ ɩɚɪɚ-
ɦɟɬɪɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨ ɤɪɭɱɟɧɢɟ, ɬɪɟɛɭɟɬ ɫɥɨɠɧɵɯ 
ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɜɵɱɢɫɥɟɧɢɣ ɞɥɹ ɤɚɠɞɨɝɨ ɧɚɯɨɠɞɟɧɢɹ 
ɭɩɪɭɝɨ-ɩɥɚɫɬɢɱɟɫɤɨɣ ɝɪɚɧɢɰɵ ɫɬɟɪɠɧɹ ɩɪɢ ɤɪɭɱɟɧɢɢ.  

ȼ [3; 4] ɚɜɬɨɪɚɦɢ ɧɚɩɢɫɚɧɵ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ЭȼɆ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɧɚɯɨɞɢɬɶ ɭɩɪɭɝɨ-ɩɥɚɫɬɢɱɟɫɤɭɸ ɝɪɚɧɢɰɭ 
ɞɥɹ ɫɬɟɪɠɧɟɣ ɧɟɤɨɬɨɪɵɯ ɫɟɱɟɧɢɣ ɩɪɢ ɤɪɭɱɟɧɢɢ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɢɯ ɩɪɨɝɪɚɦɦ ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨɤɚ-
ɡɚɥɨ, ɱɬɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɧɟ ɫɨɜɫɟɦ 

ɭɞɨɛɧɨ ɢ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɢ-

ɫɬɚ, ɩɨɷɬɨɦɭ ɧɚ ɢɯ ɛɚɡɟ ɛɵɥɨ ɪɟɲɟɧɨ ɪɚɡɪɚɛɨɬɚɬɶ  
ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ ɞɥɹ ɧɚɯɨɠɞɟɧɢɸ ɭɩɪɭɝɨ-
ɩɥɚɫɬɢɱɟɫɤɨɣ ɝɪɚɧɢɰɵ ɫɬɟɪɠɧɟɣ ɪɚɡɥɢɱɧɵɯ ɩɪɨɤɚɬ-
ɧɵɯ ɩɪɨɮɢɥɟɣ, ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɧɚ 
ɩɪɚɤɬɢɤɟ. 
ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ-

ɲɥɨɫɶ ɫɬɨɥɤɧɭɬɶɫɹ ɤɚɤ ɫ ɩɪɨɛɥɟɦɚɦɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɯɚɪɚɤɬɟɪɚ (ɜɵɛɨɪ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɧɚɩɢɫɚ-
ɧɢɟ ɚɥɝɨɪɢɬɦɨɜ), ɬɚɤ ɢ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɮɨɪɦɭɥ ɪɚɫɱɟɬɚ, 
ɜɵɜɟɞɟɧɧɵɯ ɚɜɬɨɪɚɦɢ [2], ɤ ɜɢɞɭ, ɩɪɢɟɦɥɟɦɨɦɭ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɚɥɝɨɪɢɬɦɚɯ. 
ɉɟɪɜɵɟ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɫɢɫɬɟɦɵ ɤɨɦɩɶɸɬɟɪɧɨɣ ɚɥɝɟɛɪɵ Sage [5; 6] – ɨɬɤɪɵ-

ɬɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ 
ɫɢɫɬɟɦɚɦ Magma, Maple, Mathematica ɢ MATLAB.  

ɋɢɦɜɨɥɶɧɵɟ ɜɵɱɢɫɥɟɧɢɹ – ɷɬɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ 

ɪɚɛɨɬɚ ɫ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɪɚɜɟɧɫɬɜɚɦɢ ɢ ɮɨɪɦɭɥɚɦɢ 

ɤɚɤ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɫɢɦɜɨɥɨɜ. Ɉɧɢ ɨɬɥɢɱɚɸɬ-
ɫɹ ɨɬ ɱɢɫɥɟɧɧɵɯ ɪɚɫɱёɬɨɜ, ɤɨɬɨɪɵɟ ɨɩɟɪɢɪɭɸɬ ɩɪɢ-

ɛɥɢɠёɧɧɵɦɢ ɱɢɫɥɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ, ɫɬɨɹɳɢɦɢ ɡɚ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɜɵɪɚɠɟɧɢɹɦɢ. ɋɢɫɬɟɦɵ ɤɨɦɩɶɸ-

ɬɟɪɧɨɣ ɚɥɝɟɛɪɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɫɢɦ-

ɜɨɥɶɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ, ɩɨɞ-

ɫɬɚɧɨɜɤɢ ɨɞɧɢɯ ɜɵɪɚɠɟɧɢɣ ɜ ɞɪɭɝɢɟ, ɭɩɪɨɳɟɧɢɹ 
ɮɨɪɦɭɥ ɢ ɬ. ɞ. 

Кɨɦɩɶɸɬɟɪɧɚɹ ɚɥɝɟɛɪɚ (ɜ ɨɬɥɢɱɢɟ ɨɬ ɱɢɫɥɟɧɧɵɯ 
ɦɟɬɨɞɨɜ) ɡɚɧɢɦɚɟɬɫɹ ɪɚɡɪɚɛɨɬɤɨɣ ɢ ɪɟɚɥɢɡɚɰɢɟɣ ɚɧɚ-
ɥɢɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɡɚɞɚɱ 
ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɢ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, 
ɤɚɤ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɟɲɟɧɢɹ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɜ ɚɧɚɥɢ-

ɬɢɱɟɫɤɨɦ (ɫɢɦɜɨɥɶɧɨɦ) ɜɢɞɟ. 
ȼɵɛɨɪ ɛɵɥ ɫɞɟɥɚɧ ɜ ɩɨɥɶɡɭ Sage, ɬɚɤ ɤɚɤ ɩɥɚɧɢɪɨ-

ɜɚɥɨɫɶ, ɱɬɨ ɜ ɛɭɞɭɳɟɦ ɛɭɞɟɬ ɫɨɡɞɚɜɚɬɶɫɹ ɢɧɮɨɪɦɚɰɢ-

ɨɧɧɚɹ ɫɢɫɬɟɦɚ. ȼ ɫɢɫɬɟɦɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɚɥɝɟɛɪɵ Sage 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python [7–9],  

ɢ ɚɥɝɨɪɢɬɦɵ, ɧɚɩɢɫɚɧɧɵɟ ɞɥɹ Sage, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ 

ɦɢɧɢɦɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɹɯ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɛɵɥ ɩɪɨɢɡ-
ɜɟɞɟɧ ɚɧɚɥɢɡ ɝɨɬɨɜɵɯ ɛɢɛɥɢɨɬɟɤ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɯ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɢɦɜɨɥɶɧɵɟ ɜɵɱɢɫɥɟɧɢɹ. 
Ȼɵɥɚ ɜɵɛɪɚɧɚ ɛɢɛɥɢɨɬɟɤɚ SymPy [10; 11], ɤɨɬɨɪɚɹ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɤɪɵɬɭɸ ɛɢɛɥɢɨɬɟɤɭ ɫɢɦɜɨɥɶ-
ɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɧɚ ɹɡɵɤɟ Python. 

ɉɥɚɧɢɪɨɜɚɥɨɫɶ, ɱɬɨ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ  
ɛɭɞɟɬ ɫɨ ɜɪɟɦɟɧɟɦ ɪɚɡɜɢɜɚɬɶɫɹ – ɜɨɡɦɨɠɧɨ ɞɨɛɚɜɥɟ-
ɧɢɟ ɧɨɜɵɯ ɜɢɞɨɜ ɩɪɨɮɢɥɟɣ, ɧɚɩɪɢɦɟɪ ɫ ɨɬɜɟɪɫɬɢɟɦ. 

ɉɨɷɬɨɦɭ ɩɪɢ ɫɨɡɞɚɧɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 

ɜɫɬɚɥ ɜɵɛɨɪ, ɜ ɤɚɤɨɦ ɜɢɞɟ ɫɨɡɞɚɜɚɬɶ ɢɧɮɨɪɦɚɰɢɨɧ-

ɧɭɸ ɫɢɫɬɟɦɭ.  
ȼ [12; 13] ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ, ɩɨɥɭɱɢɜɲɚɹ ɧɚɡɜɚɧɢɟ 
ɨɛɥɚɱɧɵɟ ɜɵɱɢɫɥɟɧɢɹ (Cloud Computing). Ɉɫɧɨɜɧɚɹ ɟɟ 
ɢɞɟɹ – ɩɪɟɞɨɫɬɚɜɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɨɝɪɚɦɦɧɵɟ ɢ 

ɤɨɦɩɶɸɬɟɪɧɵɟ ɪɟɫɭɪɫɵ ɤɚɤ ɢɧɬɟɪɧɟɬ-ɫɟɪɜɢɫɵ, ɪɚɫɩɨ-
ɥɨɠɢɜ ɩɪɢ ɷɬɨɦ ɜɫɟ ɩɪɢɥɨɠɟɧɢɹ ɢ ɢɯ ɞɚɧɧɵɟ, ɧɟɨɛɯɨ-
ɞɢɦɵɟ ɞɥɹ ɪɚɛɨɬɵ, ɧɚ ɭɞɚɥɟɧɧɨɦ ɫɟɪɜɟɪɟ ɜ ɂɧɬɟɪɧɟɬɟ. 
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Ɋɚɡɥɢɱɧɵɟ ɦɨɞɟɥɢ ɨɛɥɚɱɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟ-
ɧɵ ɧɚ ɪɢɫ. 1. Software as a Service (SaaS) ɢ Platform as 

a Service (PaaS) ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɨ-
ɧɟɧɬɵ, ɨɫɬɚɥɶɧɵɟ – ɚɩɩɚɪɚɬɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɫɟɪɜɟɪɵ, 

ɫɟɬɢ ɢ ɩɪ. SaaS ɨɛɴɟɞɢɧɹɟɬ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɡɚɤɨɧɱɟɧ-

ɧɵɟ ɩɪɢɥɨɠɟɧɢɹ, ɧɚɩɪɢɦɟɪ, ɩɨɱɬɨɜɵɟ ɤɥɢɟɧɬɵ, ɬɟɤ-
ɫɬɨɜɵɟ ɢ ɬɚɛɥɢɱɧɵɟ ɪɟɞɚɤɬɨɪɵ, ɪɟɞɚɤɬɨɪɵ ɩɪɟɡɟɧɬɚ-
ɰɢɣ, ɤɚɪɬɵ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɨɧɥɚɣɧɨɜɵɟ ɩɥɚ-
ɬɟɠɧɵɟ ɫɢɫɬɟɦɵ, ɢɝɪɵ, ɜɢɪɬɭɚɥɶɧɵɟ ɦɢɪɵ, ɩɨɢɫɤɨɜɵɟ 
ɫɢɫɬɟɦɵ, ɱɚɬɵ ɢ ɞɪ. ȼ ɨɬɥɢɱɢɟ ɨɬ SaaS, ɩɪɟɞɧɚɡɧɚɱɟɧ-

ɧɨɣ ɞɥɹ ɤɨɧɟɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ, PaaS ɩɪɟɞɨɫɬɚɜɥɹɟɬ 
ɫɟɪɜɢɫɵ ɪɚɡɪɚɛɨɬɱɢɤɚɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ.  
Ɍɢɩɢɱɧɵɦɢ ɩɪɢɦɟɪɚɦɢ ɫɪɟɞ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ 

ɪɵɧɤɟ ɢ ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɤɨɧɰɟɩɰɢɢ ɨɛɥɚɱɧɵɯ ɜɵɱɢɫ-
ɥɟɧɢɣ, ɹɜɥɹɸɬɫɹ: Amazon AWS, Microsoft Azure, 

Google App Engine, Stax, 10gen, Google Wave, 

Force.com ɢ ɞɪ. Эɬɢ ɫɪɟɞɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɨ-
ɮɟɫɫɢɨɧɚɥɶɧɵɯ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟ-
ɱɟɧɢɹ, ɩɨɞɞɟɪɠɢɜɚɸɬ ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɹɡɵɤɨɜ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ, ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ, ɫɩɟɰɢɚɥɢ-

ɡɢɪɨɜɚɧɧɭɸ ɩɥɚɬɮɨɪɦɭ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ. Эɬɢ ɫɪɟɞɵ 

ɹɜɥɹɸɬɫɹ ɥɢɛɨ ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ, ɥɢɛɨ ɨɪɢɟɧɬɢɪɨɜɚɧɵ 

ɧɚ ɤɚɤɨɣ-ɥɢɛɨ ɬɢɩ ɩɪɢɥɨɠɟɧɢɣ. Ɍɚɤ, ɭɧɢɜɟɪɫɚɥɶɧɚɹ 
ɫɪɟɞɚ Google App Engine ɩɨɞɞɟɪɠɢɜɚɟɬ ɹɡɵɤ ɩɪɨ-
ɝɪɚɦɦɢɪɨɜɚɧɢɹ Python ɢ Java. ɉɪɟɞɥɚɝɚɟɦɚɹ ɤɨɦɩɚɧɢ-

ɟɣ ɫɪɟɞɚ ɢɫɩɨɥɧɟɧɢɹ ɜɤɥɸɱɚɟɬ ɩɨɥɧɭɸ ɪɟɚɥɢɡɚɰɢɸ 

ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɚɦɨɝɨ ɹɡɵɤɚ Python ɢ ɛɨɥɶɲɢɧɫɬɜɨ 
ɮɭɧɤɰɢɣ ɢɡ ɫɬɚɧɞɚɪɬɧɨɣ ɛɢɛɥɢɨɬɟɤɢ ɹɡɵɤɚ. ɍɧɢɜɟɪ-
ɫɚɥɶɧɵɟ ɫɪɟɞɵ Engineyard.com ɢ Heroku.com. 

Engineyard, ɨɫɧɨɜɚɧɧɵɟ ɧɚ Amazon EC2 ɢ Amazon S3, 

ɩɨɞɞɟɪɠɢɜɚɸɬ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Ruby, Azure 

Services Platform ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɦɚɣɤɪɨɫɨɮɬ-
ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ ɢ ɢɧɫɬɪɭɦɟɧɬɵ 

ɪɚɡɪɚɛɨɬɤɢ: ɜ ɧɟɣ ɢɡɧɚɱɚɥɶɧɨ ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɨɞɞɟɪɠ-

ɤɚ Windows, NET Framework ɢ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ 

Visual Studio. Эɬɚ ɫɪɟɞɚ ɬɚɤɠɟ ɩɨɞɞɟɪɠɢɜɚɟɬ PHP, 

MySQL, Ruby, Python, Java, Eclipse ɢ Zend. 
 

 
 

Ɋɢɫ. 1. Ɇɨɞɟɥɢ ɨɛɥɚɱɧɵɯ ɜɵɱɢɫɥɟɧɢɣ [14]  
 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɛɵɥɨ ɪɟɲɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɪɟɞɭ 
Google App Engine (GAE), ɬɚɤ ɤɚɤ ɨɧɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɹɡɵɤ Python ɢ ɛɢɛɥɢɨɬɟɤɭ 
Sympy ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ [15].  

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɤɪɚɣɧɟ 
ɬɪɟɛɨɜɚɬɟɥɶɧɵ ɤ ɚɩɩɚɪɚɬɧɵɦ ɪɟɫɭɪɫɚɦ, ɚ ɭ ɫɪɟɞɵ 

GAE ɟɫɬɶ ɨɝɪɚɧɢɱɟɧɢɹ ɞɥɹ ɛɟɫɩɥɚɬɧɨɣ ɜɟɪɫɢɢ [16], 

ɛɵɥɨ ɪɟɲɟɧɨ ɪɚɡɜɟɪɧɭɬɶ GAE ɧɚ ɥɨɤɚɥɶɧɨɦ ɫɟɪɜɟɪɟ.  
К ɩɪɢɦɟɪɭ, ɜɪɟɦɹ ɩɨɫɬɪɨɟɧɢɹ ɭɩɪɭɝɨ-ɩɥɚɫɬɢɱɟɫɤɨɣ 

ɝɪɚɧɢɰɵ ɩɪɢ ɤɪɭɱɟɧɢɢ ɫɬɟɪɠɧɹ ɫ ɫɟɱɟɧɢɟɦ ɜɢɞɚ ɞɜɭ-
ɬɚɜɪ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 20 ɦɢɧ ɧɚ ɪɚɛɨɱɟɣ ɫɬɚɧɰɢɢ  

ɫ ɱɟɬɵɪɟɯɹɞɟɪɧɵɦ ɩɪɨɰɟɫɫɨɪɨɦ Intel Core i5 – 3330. 

Ɍɚɤɨɟ ɪɟɲɟɧɢɟ ɩɨɡɜɨɥɢɥɨ ɦɚɤɫɢɦɚɥɶɧɨ ɭɩɪɨɫɬɢɬɶ 
ɞɨɫɬɭɩ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ – ɥɸɛɨɣ ɱɟɥɨɜɟɤ, 
ɢɦɟɸɳɢɣ ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɢɥɢ ɞɚɠɟ ɦɨ-
ɛɢɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɱɟɪɟɡ ɜɟɛ-ɛɪɚɭɡɟɪ ɩɨɥɭɱɚɟɬ ɞɨɫ-
ɬɭɩ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ. 

 

 
 

 
 
Ɋɢɫ. 2. ɇɚɱɚɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 

ɫɢɫɬɟɦɵ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɚɯɨɠɞɟɧɢɸ  

ɭɩɪɭɝɨ-ɩɥɚɫɬɢɱɟɫɤɨɣ ɝɪɚɧɢɰɵ ɫɬɟɪɠɧɟɣ ɪɚɡɥɢɱɧɵɯ  
 

ɫɟɱɟɧɢɣ 

 

ɇɚ ɪɢɫ. 2 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚɱɚɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ  
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɭɩɪɭɝɨ-
ɩɥɚɫɬɢɱɟɫɤɨɣ ɝɪɚɧɢɰɵ ɫɬɟɪɠɧɟɣ ɪɚɡɥɢɱɧɵɯ ɫɟɱɟɧɢɣ. 

ɇɚ ɪɢɫ. 3 ɩɪɟɞɫɬɚɜɥɟɧ ɢɧɬɟɪɮɟɣɫ ɡɚɞɚɧɢɹ ɝɪɚɧɢɰɵ 

ɫɬɟɪɠɧɹ ɤɪɟɫɬɨɨɛɪɚɡɧɨɝɨ ɫɟɱɟɧɢɹ. ɇɚ ɪɢɫ. 4 ɩɪɟɞ-
ɫɬɚɜɥɟɧɚ ɪɚɫɱɟɬɧɚɹ ɡɚɞɚɱɚ ɞɥɹ ɫɬɟɪɠɧɹ ɩɪɹɦɨɭɝɨɥɶɧɨ-
ɝɨ ɫɟɱɟɧɢɹ ɩɪɢ a = –1,6. ɇɚ ɪɢɫ. 5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɚɫ-
ɱɟɬɧɚɹ ɡɚɞɚɱɚ ɞɥɹ ɫɬɟɪɠɧɹ ɫ ɬɪɟɭɝɨɥɶɧɵɦ ɫɟɱɟɧɢɟɦ 

ɩɪɢ a = –4,2. ɇɚ ɪɢɫ. 6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɚɫɱɟɬɧɚɹ ɡɚɞɚɱɚ 
ɞɥɹ ɫɬɟɪɠɧɹ ɤɪɟɫɬɨɨɛɪɚɡɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ a = –0,5. ɇɚ 
ɪɢɫ. 7 ɩɪɟɞɫɬɚɜɥɟɧ ɢɧɬɟɪɮɟɣɫ ɡɚɞɚɧɢɹ ɝɪɚɧɢɰɵ ɞɥɹ 
ɫɬɟɪɠɧɹ ɫ ɫɟɱɟɧɢɟɦ ɜɢɞɚ ɬɚɜɪ ɩɪɢ a = –0,7. ɇɚ ɪɢɫ. 8 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɚɫɱɟɬɧɚɹ ɡɚɞɚɱɚ ɞɥɹ ɫɬɟɪɠɧɹ ɫ ɫɟɱɟɧɢ-

ɟɦ ɜɢɞɚ ɞɜɭɬɚɜɪ ɩɪɢ a = –1,4. ɇɚ ɪɢɫ. 9 ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɪɚɫɱɟɬɧɚɹ ɡɚɞɚɱɚ ɞɥɹ ɫɬɟɪɠɧɹ ɫ ɫɟɱɟɧɢɟɦ ɜɢɞɚ ɲɜɟɥ-
ɥɟɪ ɩɪɢ a = –0,5. Ɂɜɟɡɞɚɦɢ ɜɵɞɟɥɟɧɚ ɩɥɚɫɬɢɱɟɫɤɚɹ 
ɨɛɥɚɫɬɶ, ɤɪɭɝɥɵɦɢ ɬɨɱɤɚɦɢ – ɭɩɪɭɝɚɹ ɨɛɥɚɫɬɶ.  

 

ɉɪɢɦɟɱɚɧɢɟ. ɉɪɢ ɪɚɛɨɬɟ ɩɪɨɝɪɚɦɦɵ ɩɥɚɫɬɢɱɟɫɤɚɹ 
ɨɛɥɚɫɬɶ ɜɵɞɟɥɹɟɬɫɹ ɤɪɚɫɧɵɦ, ɚ ɭɩɪɭɝɚɹ – ɫɢɧɢɦɢ ɬɨɱ-
ɤɚɦɢ.  

Ɂɚɤɥюɱɟɧɢɟ. ɉɪɢɜɟɞɟɧɧɚɹ ɜ ɪɚɛɨɬɟ ɢɧɮɨɪɦɚɰɢ-

ɨɧɧɚɹ ɫɢɫɬɟɦɚ ɹɜɥɹɟɬɫɹ ɩɨɥɟɡɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɩɪɢ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɭɩɪɭɝɨ-ɩɥɚɫɬɢɱɟɫ- 
ɤɢɯ ɝɪɚɧɢɰ, ɩɨɫɤɨɥɶɤɭ ɢɡ-ɡɚ ɪɚɡɥɢɱɧɵɯ ɜɤɪɚɩɥɟɧɢɣ ɢ 

ɞɟɮɟɤɬɨɜ ɟɟ ɨɱɟɧɶ ɬɪɭɞɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜɢɡɭɚɥɶɧɨ ɞɚɠɟ 
ɩɪɢ ɧɚɥɢɱɢɢ ɛɨɥɶɲɨɝɨ ɨɩɵɬɚ ɩɪɨɜɟɞɟɧɢɹ ɬɚɤɨɝɨ ɪɨɞɚ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ. Ɋɚɛɨɬɚ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɟɳɟ ɧɟ 
ɡɚɤɨɧɱɟɧɚ. ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɛɭɞɟɬ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ 
ɫɢɫɬɟɦɚ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɬ ɨɩɪɟɞɟɥɹɬɶ ɭɩɪɭɝɨ-
ɩɥɚɫɬɢɱɟɫɤɢɟ ɝɪɚɧɢɰɵ ɞɥɹ ɫɬɟɪɠɧɟɣ, ɫɟɱɟɧɢɟ ɤɨɬɨɪɵɯ 
ɧɟ ɹɜɥɹɟɬɫɹ ɨɞɧɨɫɜɹɡɧɵɦ.  
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Ȼɥɚɝɨɞɚɪɧɨɫɬɢ. Ɋɚɛɨɬɚ ɩɨɞɞɟɪɠɚɧɚ Ɇɢɧɢɫɬɟɪɫɬ-
ɜɨɦ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ ɊɎ № Ȼ -180-14. 
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