
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɢɧɫɬɢɬɭɬ 
Ɇɟɠɢɧɫɬɢɬɭɬɫɤɚɹ ɛɚɡɨɜɚɹ ɤɚɮɟɞɪɚ 

«ɉɪɢɤɥɚɞɧɚɹ ɮɢɡɢɤɚ ɢ ɤɨɫɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ» 
ɤɚɮɟɞɪɚ 

 
 

ɍɌȼȿɊɀȾȺɘ               
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
_______  ȼ.ȿ. Ʉɨɫɟɧɤɨ 

 ɩɨɞɩɢɫɶ         ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
« _____»   __________2017ɝ. 

 
 

ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺɐɂə 
 

ɊȺɁɊȺȻɈɌȺɄȺ ɆȿɌɈȾɂɄɂ ɉɈȾȾȿɊɀɄɂ ɉɊɂɇəɌɂə ɊȿɒȿɇɂɃ ɉɈ 
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ɄɈɇɌɊɈɅɅȿɊɈȼ 
Ɍɟɦɚ 

 

09.04.01 ɂɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ 
ɤɨɞ  ɢ  ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ  

09.04.01.03ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɰɟɧɬɪɨɜ 
ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɟɬɚɦɢ 
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ȼɵɩɭɫɤɧɢɤ                   Ɇɚɝɢɫɬɪɚɧɬ  Ⱥ.ȼ. Ɇɚɰɟɥɹ 
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 ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ    ȿ.ɋ.ɋɢɞɨɪɨɜɚ 
 ɩɨɞɩɢɫɶ, ɞɚɬɚ    ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 

Ʉɪɚɫɧɨɹɪɫɤ 2017



Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

(ɢɧɫɬɢɬɭɬ) 
Ɇɟɠɢɧɫɬɢɬɭɬɫɤɚɹ ɛɚɡɨɜɚɹ ɤɚɮɟɞɪɚ 

«ɉɪɢɤɥɚɞɧɚɹ ɮɢɡɢɤɚ ɢ ɤɨɫɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ» 
(ɤɚɮɟɞɪɚ) 

 
 
 
 

ɁȺȾȺɇɂȿ 
 

ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 
 

ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 



ɋɬɭɞɟɧɬɭ: Ɇɚɰɟɥɹ Ⱥɤɢɦɭ ȼɥɚɞɢɦɢɪɨɜɢɱɭ 
ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 

 

Ƚɪɭɩɩɚ: Ʉɂ15-01-3Ɇ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ): 09.04.01 
ɧɨɦɟɪ ɤɨɞ 

 

«ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɰɟɧɬɪɨɜ ɭɩɪɚɜɥɟɧɢɹ 
ɧɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɥɟɬɚɦɢ» 
 
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɩɨɞɞɟɪɠɤɢ 

ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨ ɜɵɛɨɪɭ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɥɨɝɢɱɟɫɤɢɯ 

ɤɨɧɬɪɨɥɥɟɪɨɜ» ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № ɨɬ ɝ. 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ɍɝɥɟɜ ȼɢɤɬɨɪ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ ɩɪɟɩɨɞɚɜɚɬɟɥɶ 
ɤɚɮɟɞɪɵ ɆȻɄ ɉɎɄɌ ɋɎɍ. 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɉɪɨɜɟɫɬɢ ɪɚɡɪɚɛɨɬɤɭ ɦɟɬɨɞɢɤɢ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ 

ɪɟɲɟɧɢɣ ɩɨ ɜɵɛɨɪɭ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɥɨɝɢɱɟɫɤɢɯ ɤɨɧɬɪɨɥɥɟɪɨɜ 

 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 1 Ɍɟɯɧɨɥɨɝɢɢ ɷɤɫɩɟɪɬɧɨɝɨ ɩɪɢɹɬɢɹ ɪɟɲɟɧɢɣ. 2 Ɇɟɬɨɞɢɤɚ 

ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨ ɜɵɛɨɪɭ ɉɅɄ. 
  
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɥɢ ɢɥɥɸɫɬɪɚɬɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ ɨɫɧɨɜɧɵɯ 

ɱɟɪɬɟɠɟɣ, ɩɥɚɤɚɬɨɜ: ɫɥɚɣɞɵ ɩɪɟɡɟɧɬɚɰɢɢ. 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ    ________________ ȼ. Ⱥ. ɍɝɥɟɜ  

ɩɨɞɩɢɫɶ 
 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ    ________________ Ⱥ. ȼ. Ɇɚɰɟɥɹ 
ɩɨɞɩɢɫɶ  

«_____»___________2015 ɝ. 
 

 

 

 

 

 

 

 

 

 



ɊȿɎȿɊȺɌ 

 
Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɩɨɞɞɟɪɠɤɢ 

ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨ ɜɵɛɨɪɭ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɥɨɝɢɱɟɫɤɢɯ 

ɤɨɧɬɪɨɥɥɟɪɨɜ» ɫɨɞɟɪɠɢɬ 53 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 10 ɪɢɫɭɧɤɨɜ, 6 

ɬɚɛɥɢɰ, 25 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ. 

ɗɄɋɉȿɊɌɇȺə ɋɂɋɌȿɆȺ, ɉɊɈȽɊȺɆɆɂɊɍȿɆɕȿ ɅɈȽɂɑȿɋɄɂȿ 

ɄɈɇɌɊɈɅɅȿɊɕ, ɋɂɋɌȿɆȺ ɉɈȾȾȿɊɀɄɂ ɉɊɂɇəɌɂə ɊȿɒȿɇɂɃ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɢɤɢ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ 

ɪɟɲɟɧɢɣ ɧɚ ɛɚɡɟ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ ɧɚ ɩɪɟɰɟɞɟɧɬɚɯ, ɞɥɹ ɩɨɜɵɲɟɧɢɟ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɵɛɨɪɚ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɥɨɝɢɱɟɫɤɢɯ ɤɨɧɬɪɨɥɥɟɪɨɜ (ɉɅɄ). 
 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɭɤɚɡɚɧɧɨɣ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɡɚɞɚɱɢ: 

 - Ɏɨɪɦɢɪɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɉɅɄ. 

 - ɋɨɡɞɚɧɢɟ ɛɚɡɵ ɡɧɚɧɢɣ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɢɦɩɨɪɬɧɵɯ ɉɅɄ. 

 - ɉɨɫɬɪɨɟɧɢɟ ɦɟɬɨɞɢɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɧɚ ɛɚɡɟ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ 

ɧɚ ɩɪɟɰɟɞɟɧɬɚɯ. 

 -ɉɪɨɜɟɪɤɚ ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨ ɜɵɛɨɪɭ ɉɅɄ ɞɥɹ 

ɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɤɨɧɬɪɨɥɶɧɨ ɩɪɨɜɟɪɨɱɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. 
  

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɩɪɨɜɟɞɟɧɨ ɞɟɬɚɥɶɧɨɟ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. Ȼɵɥɢ ɜɵɹɜɥɟɧɵ ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɷɮɮɟɤɬɢɜɧɵɦ ɜɵɛɨɪɨɦ ɉɅɄ ɢ ɜɵɹɜɥɟɧɵ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɚɥɶɬɟɪɧɚɬɢɜ ɜ 
ɩɪɨɰɟɫɫɟ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ. 

ɋɮɨɪɦɢɪɨɜɚɧɚ ɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɉɅɄ ɫɨɫɬɨɹɳɚɹ ɢɡ 31 

ɩɚɪɚɦɟɬɪɚ. Ȼɵɥɢ ɜɵɞɟɥɟɧɵ ɢ ɨɬɪɚɧɠɢɪɨɜɚɧɧɵ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨ ɤɨɬɨɪɵɦ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɬɛɨɪ, ɪɚɡɪɚɛɨɬɚɧɚ ɛɚɡɚ 
ɡɧɚɧɢɣ ɨ ɉɅɄ ɢɡ 80ɲɬɭɤ. ɉɨɫɬɪɨɟɧɚ ɦɟɬɨɞɢɤɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɗɋ ɧɚ ɩɪɟɰɟɞɟɧɬɚɯ, ɫɨɫɬɨɹɳɚɹ ɢɡ 7 ɷɬɚɩɨɜ. 

ɋɢɫɬɟɦɚ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɭɫɩɟɲɧɨ ɩɪɨɜɟɪɟɧɚ ɩɪɢ 

ɤɨɦɩɥɟɤɬɨɜɚɧɢɢ ɚɩɩɚɪɚɬɭɪɵ ɞɥɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. 



THE ABSTRACT 

 
Master's thesis on the topic "Developing the methodology of decision support 

for the selection of domestic programmable logic controllers" contains 53 pages of a 

text document, 10 figures, 6 tables, 25 sources used. 

EXPERT SYSTEM, PROGRAMMABLE LOGIC CONTROLLERS, 

SUPPORT FOR DECISION-MAKING. 

The purpose of the work is devoted to the development of methods for 

supporting decision-making on the basis of expert systems on precedents, to 

improve the efficiency of the selection of programmable logic controllers (PLC). 

To achieve this goal, the following tasks were set: 

- Formation of parametric model of PLC. 

- Creation of a knowledge base of domestic and imported PLCs. 

- Building a methodology for decision-making on the basis of expert systems on 

precedents. 

- Checking the decision support system for selecting a PLC for the acquisition of 

test equipment. 

In the process of performing this work, a detailed study of the subject area 

was carried out. The problems associated with the effective selection of PLCs and 

the criteria for evaluating alternatives in the decision-making process were 

identified. 

A parametric PLC model consisting of 31 parameters is generated. The most 

important technical characteristics for which selection will be selected, and the 

knowledge base about PLCs from 80 pieces have been identified and arranged. A 

decision-making technique using ES on precedents is constructed, consisting of 7 

stages. 

The decision support system has been successfully tested in the acquisition of 

equipment for a mechanical system. 
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ȼȼȿȾȿɇɂȿ 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ, 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦɵ ɡɚɤɚɡɱɢɤ ɩɨɫɬɨɹɧɧɨ ɫɬɚɥɤɢɜɚɟɬɫɹ ɫ ɩɪɨɛɥɟɦɨɣ 

ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɜɵɛɨɪɚ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɥɨɝɢɱɟɫɤɢɯ ɤɨɧɬɪɨɥɥɟɪɨɜ (ɉɅɄ), 

ɩɟɪɜɢɱɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ, ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ [1]. 

Ɉɛɨɫɧɨɜɚɧɧɵɣ ɜɵɛɨɪ ɉɅɄ ɹɜɥɹɟɬɫɹ ɬɨɣ ɜɚɠɧɨɣ ɡɚɞɚɱɟɣ, ɨɬ ɪɟɲɟɧɢɹ 

ɤɨɬɨɪɨɣ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɪɚɰɢɨɧɚɥɶɧɨɟ ɪɚɫɯɨɞɨɜɚɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ ɡɚɤɚɡɱɢɤɚ, ɩɟɪɫɩɟɤɬɢɜɚ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ ɢ ɷɮɮɟɤɬɢɜɧɨɟ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɟɟ ɤɨɦɩɨɧɟɧɬɨɜ. Ɍɚɤɠɟ ɩɪɢ ɬɟɤɭɳɟɦ ɤɭɪɫɟ ɝɨɫɭɞɚɪɫɬɜɚ ɧɚ 

ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɟ, ɜɫɬɚɟɬ ɨɱɟɧɶ ɚɤɬɭɚɥɶɧɵɣ ɜɨɩɪɨɫ ɨ ɡɚɦɟɧɟ ɢɦɩɨɪɬɧɵɯ 

ɉɅɄ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ [2]. 

ȼ ɷɬɨɣ ɫɜɹɡɢ ɫ ɰɟɥɶɸ ɷɤɨɧɨɦɢɢ ɜɪɟɦɟɧɧɵɯ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ 

ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ, ɩɨɫɬɚɜɥɟɧɚ 

ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɢɤɢ ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ (ɋɉɉɊ), 

ɩɪɢɡɜɚɧɧɨɣ ɩɨɦɨɱɶ ɫɞɟɥɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɜɵɛɨɪ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɉɅɄ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɤɨɦɩɥɟɤɫɚ ɬɟɯɧɢɱɟɫɤɢɯ, ɢ ɞɪɭɝɢɯ ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɞɢɫɫɟɪɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɜɵɛɨɪɚ ɉɅɄ ɡɚ ɫɱɟɬ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɢɤɢ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɧɚ 

ɛɚɡɟ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ ɧɚ ɩɪɟɰɟɞɟɧɬɚɯ. 

ɉɨ ɢɬɨɝɚɦ ɚɧɚɥɢɡɚ ɩɨɫɬɚɜɥɟɧɧɵɯ ɩɪɨɛɥɟɦ ɫɮɨɪɦɢɪɨɜɚɧɵ ɡɚɞɚɱɢ: 

-ɋɮɨɪɦɢɪɨɜɚɬɶ ɩɚɪɚɦɟɬɪɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨɞɛɨɪɚ 

ɉɅɄ ɢ ɫɨɡɞɚɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɢɦɩɨɪɬɧɵɯ ɉɅɄ. 

- Ɋɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɤɭ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨ ɩɨɞɛɨɪɭ 

ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɉɅɄ ɛɚɡɢɪɭɸɳɭɸɫɹ ɧɚ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɟ ɧɚ ɩɪɟɰɟɞɟɧɬɚɯ. 

-Ɉɫɭɳɟɫɬɜɢɬɶ ɜɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦɵ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 

ɞɥɹ ɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɤɨɧɬɪɨɥɶɧɨ-ɩɪɨɜɟɪɨɱɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɄɉȺ. 
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Ɉɛɴɟɤɬɨɦ ɧɚɫɬɨɹɳɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɩɪɨɛɥɟɦɵ ɚɞɟɤɜɚɬɧɨɝɨ 

ɜɵɛɨɪɚ ɉɅɄ ɩɨɞ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɞɚɱɢ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɛɭɞɟɬ ɫɨɡɞɚɧɚ 

ɛɚɡɚ ɡɧɚɧɢɣ ɢ ɦɟɬɨɞɢɤɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨɡɜɨɥɹɸɳɚɹ ɨɫɭɳɟɫɬɜɥɹɸɳɚɹ 

ɩɨɞɛɨɪ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɉɅɄ ɜɦɟɫɬɨ ɢɦɩɨɪɬɧɵɯ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɛɭɞɟɬ 

ɪɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɨɦɨɱɶ 

ɪɚɡɪɚɛɨɬɱɢɤɭ ɛɵɫɬɪɨ ɩɪɨɢɡɜɟɫɬɢ ɨɩɬɢɦɚɥɶɧɵɣ ɜɵɛɨɪ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɉɅɄ, 

ɢɫɯɨɞɹ ɢɡ ɤɨɧɤɪɟɬɧɵɯ ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɟɝɨ ɜɵɛɨɪ, ɚ 

ɬɚɤɠɟ ɭɤɚɠɟɬ ɬɟ ɩɚɪɚɦɟɬɪɵ ɩɨɞɛɨɪ ɩɨ ɤɨɬɨɪɵɦ ɫɪɟɞɢ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɉɅɄ 

ɧɟɜɨɡɦɨɠɟɧ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɩɨɧɢɦɚɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɨɩɵɬɧɨ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ 

ɪɚɛɨɬ ɤɨɬɨɪɵɟ ɧɭɠɧɨ ɩɪɨɜɨɞɢɬɶ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 

ɡɚɞɚɱ [3]. 
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1 ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɥɨɝɢɱɟɫɤɢɟ ɤɨɧɬɪɨɥɥɟɪɵ ɢ ɢɯ ɪɨɥɶ ɜ 

ɫɨɜɪɟɦɟɧɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

Ȼɨɥɟɟ ɫɨɪɨɤɚ ɥɟɬ ɩɪɨɲɥɨ ɫ ɩɨɹɜɥɟɧɢɹ ɩɟɪɜɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ 

ɤɨɪɩɨɪɚɰɢɢ Intel. Ɉɧ ɦɨɝ ɜɵɩɨɥɧɹɬɶ ɫɚɦɵɟ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɮɭɧɤɰɢɢ, 

ɢɡɦɟɧɹɟɦɵɟ ɩɪɨɝɪɚɦɦɧɨ. ɂ ɷɬɨ ɨɛɟɫɩɟɱɢɥɨ ɧɟɜɢɞɚɧɧɵɟ ɬɟɦɩɵ ɪɚɡɜɢɬɢɹ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ. ɇɨ ɧɟ ɫɬɨɢɬ ɡɚɛɵɜɚɬɶ, ɱɬɨ ɢɡɧɚɱɚɥɶɧɨ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɵ ɛɵɥɢ ɫɨɡɞɚɧɵ ɧɟ ɫɬɨɥɶɤɨ ɞɥɹ ɪɚɛɨɬɵ ɜ ɩɟɪɫɨɧɚɥɶɧɵɯ 

ɤɨɦɩɶɸɬɟɪɚɯ, ɫɤɨɥɶɤɨ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɝɪɚɦɦɧɨ-ɭɩɪɚɜɥɹɟɦɵɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɛɵɬɨɜɨɣ ɬɟɯɧɢɤɢ. ɇɚ ɢɯ ɨɫɧɨɜɟ ɛɵɥɢ 

ɫɨɡɞɚɧɵ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɥɨɝɢɱɟɫɤɢɟ ɤɨɧɬɪɨɥɥɟɪɵ- ɭɫɬɪɨɣɫɬɜɚ, 

ɚɜɬɨɦɚɬɢɡɢɪɭɸɳɢɟ ɪɚɛɨɬɭ ɤɚɤ ɨɬɞɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ, ɧɚɩɪɢɦɟɪ ɫɬɚɧɤɨɜ ɫ 

ɩɪɨɝɪɚɦɦɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɢɥɢ ɫɬɢɪɚɥɶɧɵɯ ɦɚɲɢɧ ɢ ɦɢɤɪɨɜɨɥɧɨɜɵɯ ɩɟɱɟɣ, 

ɬɚɤ ɢ ɨɝɪɨɦɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. ɋɟɣɱɚɫ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ 

ɥɨɝɢɱɟɫɤɢɟ ɤɨɧɬɪɨɥɥɟɪɵ ɞɚɠɟ ɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɱɟɦ PC, 

ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ ɜɨ ɜɫɟɦ ɦɢɪɟ ɧɟɞɚɜɧɨ ɩɪɟɜɵɫɢɥɨ ɦɚɝɢɱɟɫɤɭɸ ɰɢɮɪɭ ɜ 1 

ɦɢɥɥɢɚɪɞ[3]. Ɉɛɳɢɣ ɜɢɞ ɉɅɄ ɨɬɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.1. 

 

 

Ɋɢɫɭɧɨɤ 1.1 - Ɉɛɳɢɣ ɜɢɞ ɉɅɄ 
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ɉɟɪɜɵɣ ɉɅɄ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɜ 1968 ɝɨɞɭ ɝɪɭɩɩɨɣ ɢɧɠɟɧɟɪɨɜ ɤɨɦɩɚɧɢɢ 

General Motors. ɉɅɄ ɛɵɥɢ ɩɪɢɦɟɧɟɧɵ ɜ ɋɒȺ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɤɨɧɜɟɣɟɪɧɨɝɨ ɫɛɨɪɨɱɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

(ɮɢɪɦɚ Modicon, 1969 ɝ.). ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɫɩɟɰɢɮɢɤɚɰɢɟɣ 

ɭɫɬɪɨɣɫɬɜɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟɫɥɨɠɧɵɦ ɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ, ɦɨɞɢɮɢɤɚɰɢɹ 

ɩɪɨɝɪɚɦɦɵ ɧɟ ɞɨɥɠɧɚ ɬɪɟɛɨɜɚɬɶ ɢɡɦɟɧɟɧɢɹ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ, ɪɚɡɦɟɪɵ 

ɞɨɥɠɧɵ ɛɵɬɶ ɦɟɧɶɲɟ, ɱɟɦ ɭ ɪɟɥɟɣɧɵɯ ɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɚɧɚɥɨɝɨɜ, ɢ, 

ɧɚɤɨɧɟɰ, ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɨɫɬɵ [4]. 

Ɋɚɡɪɚɛɨɬɤɨɣ ɉɅɄ ɡɚɧɢɦɚɸɬɫɹ ɜɟɞɭɳɢɟ ɡɚɪɭɛɟɠɧɵɟ ɮɢɪɦɵ: «Siemens», 

«Modicon», «Direct Logic», «Allen-Bradley», «Omron Electronic», «Advantech» 

«Octagon Systems» ɢ ɬ.ɞ. ɂɡ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɪɚɡɪɚɛɨɬɨɤ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵ 

ɤɨɧɬɪɨɥɥɟɪɵ Ɉɜɟɧ, Ɋɟɦɢɤɨɧɬ, ɗɅɋɂ-Ɍ, Ɇɢɤɨɧɬ, ɗɦɢɤɨɧ ɢ ɞɪ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɉɅɄ ɩɨɦɢɦɨ ɩɪɨɫɬɵɯ ɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɫɩɨɫɨɛɧɵ 

ɜɵɩɨɥɧɹɬɶ ɰɢɮɪɨɜɭɸ ɨɛɪɚɛɨɬɤɭ ɫɢɝɧɚɥɨɜ, ɭɩɪɚɜɥɟɧɢɟ ɩɪɢɜɨɞɚɦɢ, 

ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɮɭɧɤɰɢɢ ɨɩɟɪɚɬɨɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ — ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹɦɢ, ɤɥɚɩɚɧɚɦɢ, 

ɥɚɦɩɨɱɤɚɦɢ ɢ ɬ. ɩ., ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɢɫɬɟɦ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜɨ ɜɫɟɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ [5]. 

Ɉɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ ɉɅɄ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɤɨɦɛɢɧɚɰɢɨɧɧɨɦɭ ɭɩɪɚɜɥɟɧɢɸ 

ɥɨɝɢɱɟɫɤɢɦɢ ɫɯɟɦɚɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɨɜɪɟɦɟɧɧɵɟ ɉɅɄ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ 

ɞɪɭɝɢɟ ɨɩɟɪɚɰɢɢ, ɧɚɩɪɢɦɟɪ, ɮɭɧɤɰɢɢ ɫɱɟɬɱɢɤɚ ɢ ɢɧɬɟɪɜɚɥɶɧɨɝɨ ɬɚɣɦɟɪɚ, 

ɨɛɪɚɛɚɬɵɜɚɬɶ ɡɚɞɟɪɠɤɭ ɫɢɝɧɚɥɨɜ ɢ ɬ. ɞ. Ɉɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɉɅɄ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɞɢɧɨɱɧɚɹ ɤɨɦɩɚɤɬɧɚɹ ɫɯɟɦɚ ɦɨɠɟɬ ɡɚɦɟɧɢɬɶ ɫɨɬɧɢ 

ɪɟɥɟ. Ⱦɪɭɝɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ — ɮɭɧɤɰɢɢ ɉɅɄ ɪɟɚɥɢɡɭɸɬɫɹ ɩɪɨɝɪɚɦɦɧɨ, ɚ ɧɟ 

ɚɩɩɚɪɚɬɧɨ, ɩɨɷɬɨɦɭ ɟɝɨ ɩɨɜɟɞɟɧɢɟ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ 

ɭɫɢɥɢɹɦɢ. 

ɋɟɝɨɞɧɹ ɉɅɄ ɪɚɛɨɬɚɸɬ ɜ ɷɧɟɪɝɟɬɢɤɟ, ɜ ɨɛɥɚɫɬɢ ɫɜɹɡɢ, ɜ ɯɢɦɢɱɟɫɤɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɜ ɫɮɟɪɟ ɞɨɛɵɱɢ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɟɮɬɢ ɢ ɝɚɡɚ, ɜ ɫɢɫɬɟɦɚɯ 
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ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɦɦɭɧɚɥɶɧɨɦ ɯɨɡɹɣɫɬɜɟ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɤɥɚɞɨɜ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɢ ɧɚɩɢɬɤɨɜ, ɧɚ 

ɬɪɚɧɫɩɨɪɬɟ, ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ ɢ ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɦɢ ɤɨɦɩɥɟɤɫɚɦɢ. Ɂɧɚɱɢɬɟɥɶɧɵɟ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɯɨɪɨɲɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɢ ɩɨɫɬɨɹɧɧɨɟ ɟё ɫɧɢɠɟɧɢɟ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 

ɧɚɞёɠɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɦɨɬɢɜɚɰɢɟɣ ɞɥɹ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ ɦɨɞɟɪɧɢɡɢɪɨɜɚɬɶ 

ɩɪɨɢɡɜɨɞɫɬɜɨ, ɡɚɦɟɧɹɹ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɟ ɤɨɧɬɚɤɬɧɨ-ɪɟɥɟɣɧɵɟ ɫɯɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɫɢɫɬɟɦɵ, ɭɩɪɚɜɥɹɟɦɵɟ ɉɅɄ [7]. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɷɬɨɝɨ ɹɜɥɹɟɬɫɹ ɛɵɫɬɪɵɣ ɪɨɫɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɪɢɦɟɧɟɧɢɹ 

ɤɨɧɬɪɨɥɥɟɪɨɜ: ɡɚ ɩɨɫɥɟɞɧɢɟ 5 ɥɟɬ ɢɯ ɜɵɩɭɫɤ ɜ ɦɢɪɟ ɭɜɟɥɢɱɢɥɫɹ ɜ 3 ɪɚɡɚ ɢ 

ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɭɪɨɜɧɸ 2 ɦɥɪɞ. ɜ ɝɨɞ [9,10]. 

 

1.1 ɋɥɨɠɧɨɫɬɢ ɦɧɨɝɨɮɚɤɬɨɪɧɨɝɨ ɩɪɢɧяɬɢя ɪɟɲɟɧɢɣ ɩɨ ɜɵɛɨɪɭ 

ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɥɨɝɢɱɟɫɤɢɯ ɤɨɧɬɪɨɥɥɟɪɨɜ 

Ɉɫɧɨɜɧɨɟ ɜɥɢɹɧɢɟ ɩɪɢ ɜɵɛɨɪɟ ɉɅɄ ɩɨɥɶɡɨɜɚɬɟɥɶ ɭɞɟɥɹɟɬ ɢɯ 

ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɢɫɩɨɥɶɡɭɟɦɨɦɭ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, 

ɝɢɛɤɨɫɬɢ ɤɨɦɩɨɧɨɜɤɢ ɩɨɞ ɤɨɧɤɪɟɬɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɡɚɞɚɱɢ, ɫɨɨɬɧɨɲɟɧɢɸ 

ɐɟɧɚ/ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɬ.ɞ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɫɨɜɪɟɦɟɧɧɵɯ ɉɅɄ ɫɭɳɟɫɬɜɭɟɬ ɞɨ 60 

ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɜɵɛɨɪɟ 

ɤɨɧɬɪɨɥɥɟɪɚ ɨɫɧɨɜɧɵɟ ɢɡ ɧɢɯ ɦɨɠɧɨ ɪɚɡɛɢɬɶ ɧɚ: ɬɟɯɧɢɱɟɫɤɢɟ, 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ, ɢ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɟ ɫɜɨɣɫɬɜɚ. Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ, 

ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɜɵɛɨɪɟ ɨɬɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.2. 

Ɍɚɤ ɠɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɦɨɞɟɥɟɣ ɉɅɄ ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɦ ɪɵɧɤɟ, (ɜ ɞɚɧɧɨɟ 

ɜɪɟɦɹ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɜɨɸ ɩɪɨɞɭɤɰɢɸ ɨɤɨɥɨ 50 ɮɢɪɦ 

ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɉɅɄ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵ ɤɨɧɬɪɨɥɥɟɪɵ Ɉɜɟɧ, Ɋɟɦɢɤɨɧɬ, 

ɗɅɋɂ-Ɍ, Ɇɢɤɨɧɬ, ɗɦɢɤɨɧ ɢ ɞɪ.) ɫɬɚɜɢɬ ɜ ɡɚɬɪɭɞɧɢɬɟɥɶɧɭɸ ɫɢɬɭɚɰɢɸ 
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ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ, ɤɨɬɨɪɵɦ ɛɵɜɚɟɬ ɬɪɭɞɧɨ ɩɪɢɧɹɬɶ 

ɨɛɴɟɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɩɨ ɪɚɰɢɨɧɚɥɶɧɨɦɭ ɜɵɛɨɪɭ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ. 

Ɉɲɢɛɤɢ ɜ ɜɵɛɨɪɟ ɉɅɄ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɢ ɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ, ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɭɱɟɬɚ ɫɬɟɩɟɧɢ 

ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɉɅɄ ɢ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ[11]. 

 

 

Ɋɢɫɭɧɨɤ 1.2 - Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ 

ɜɵɛɨɪɟ ɉɅɄ  
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1.2 Ɍɟɯɧɨɥɨɝɢɢ ɷɤɫɩɟɪɬɧɨɝɨ ɩɪɢяɬɢя ɪɟɲɟɧɢɣ 

ɗɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɗɋ-ɷɬɨ ɫɥɨɠɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ, 

ɚɤɤɭɦɭɥɢɪɭɸɳɢɟ ɡɧɚɧɢɹ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ ɤɨɧɤɪɟɬɧɵɯ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɹɯ ɢ 

ɬɢɪɚɠɢɪɭɸɳɢɟ ɷɬɨɬ ɷɦɩɢɪɢɱɟɫɤɢɣ ɨɩɵɬ ɞɥɹ ɤɨɧɫɭɥɶɬɚɰɢɣ ɦɟɧɟɟ 

ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

Ɉɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɡɧɚɧɢɹɯ, ɜɟɫɶɦɚ 

ɪɚɡɧɨɨɛɪɚɡɧɵ: ɩɪɨɢɡɜɨɞɫɬɜɨ, ɦɟɞɢɰɢɧɚ, ɫɨɰɢɨɥɨɝɢɹ, ɝɟɨɥɨɝɢɹ, ɤɨɫɦɨɫ, 

ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬɜɨ, ɭɩɪɚɜɥɟɧɢɟ, ɸɪɢɫɩɪɭɞɟɧɰɢɹ ɢ ɞɪ. 

ɋɨɡɞɚɧɢɟ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 

ɤɨɧɰɟɩɬɭɚɥɶɧɵɯ ɷɬɚɩɨɜ ɪɚɡɜɢɬɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. ȼ ɨɫɧɨɜɟ 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ ɜ ɧɟɤɨɬɨɪɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɥɟɠɢɬ 

ɩɪɢɧɰɢɩ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɡɧɚɧɢɣ ɨɩɵɬɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ- ɷɤɫɩɟɪɬɨɜ[12]. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɨɡɞɚɧɢɹ ɗɋ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.3. 

 

Ɋɢɫɭɧɨɤ 1.3 - ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɨɡɞɚɧɢɹ ɗɋ 
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ɗɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɤɚɤ ɢɧɫɬɪɭɦɟɧɬ ɜ ɪɚɛɨɬɟ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 

ɫɨɜɟɪɲɟɧɫɬɜɭɸɬ ɫɜɨɢ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɲɚɬɶ ɬɪɭɞɧɵɟ, ɧɟɨɪɞɢɧɚɪɧɵɟ ɡɚɞɚɱɢ ɜ 

ɯɨɞɟ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ. ɗɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ ɫɨɡɞɚɸɬɫɹ ɞɥɹ ɪɟɲɟɧɢɹ 

ɪɚɡɧɨɝɨ ɪɨɞɚ ɩɪɨɛɥɟɦ, ɬɢɩɵ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɫɝɪɭɩɩɢɪɨɜɚɬɶ ɜ ɤɚɬɟɝɨɪɢɢ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 1.1. 

Ɍɚɛɥɢɰɚ 1.1- Ɍɢɩɢɱɧɵɟ ɤɚɬɟɝɨɪɢɢ ɩɪɢɦɟɧɟɧɢɹ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ 

Ʉɚɬɟɝɨɪɢɹ/ ɉɪɟɞɦɟɬɧɚɹ 
ɨɛɥɚɫɬɶ Ɋɟɲɚɟɦɚɹ ɩɪɨɛɥɟɦɚ 

ɂɧɬɟɪɩɪɟɬɚɰɢɹ Ɉɩɢɫɚɧɢɟ ɫɢɬɭɚɰɢɢ ɩɨ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɨɬ 
ɞɚɬɱɢɤɨɜ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɉɨɫɬɪɨɟɧɢɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɨɛɴɟɤɬɨɜ ɩɪɢ ɡɚɞɚɧɧɵɯ 
ɨɝɪɚɧɢɱɟɧɢɹɯ 

ɉɥɚɧɢɪɨɜɚɧɢɟ Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɟɣɫɬɜɢɣ 

Ⱦɢɚɝɧɨɫɬɢɤɚ ȼɵɹɜɥɟɧɢɟ ɩɪɢɱɢɧ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɫɢɫɬɟɦɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɧɚɛɥɸɞɟɧɢɣ 

Ɉɬɥɚɞɤɚ ɋɨɫɬɚɜɥɟɧɢɟ ɪɟɰɟɩɬɨɜ ɢɫɩɪɚɜɥɟɧɢɹ ɧɟɩɪɚɜɢɥɶɧɨɝɨ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ 

Ɋɟɦɨɧɬ ȼɵɩɨɥɧɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɢɫɚɧɧɵɯ 
ɢɫɩɪɚɜɥɟɧɢɣ 

ɇɚɛɥɸɞɟɧɢɟ ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɛɥɸɞɟɧɢɣ ɫ ɨɠɢɞɚɟɦɵɦɢ 
ɪɟɡɭɥɶɬɚɬɚɦɢ 

Ɇɨɧɢɬɨɪɢɧɝ Ʉɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɫɥɨɠɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ʉɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɫɢɫɬɟɦ ɨɛɟɫɩɟɱɟɧɢɹ 

Ɉɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɋɢɫɬɟɦɵ ɨɛɳɟɧɢɹ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɹɡɵɤɟ 

Ɉɛɭɱɟɧɢɟ Ⱦɢɚɝɧɨɫɬɢɤɚ, ɨɬɥɚɞɤɚ ɢ ɢɫɩɪɚɜɥɟɧɢɟ ɩɨɜɟɞɟɧɢɹ 
ɨɛɭɱɚɟɦɨɝɨ 

 

Ʉɥɚɫɫɵ Эɋ ɩɨ ɩɪɢɧɰɢɩɚɦ ɜɵɜɨɞɚ ɡɧɚɧɢɣ: 

1 ɉɪɨɞɭɤɰɢɨɧɧɵɟ ɗɋ. 

2 ɗɋ ɫ ɞɨɫɤɨɣ ɨɛɴɹɜɥɟɧɢɣ. 

3 ɗɋ ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɩɪɟɰɟɞɟɧɬɚɯ. 

ɉɪɨɞɭɤɰɢɨɧɧɵɟ Эɋ-ɷɬɨ ɷɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ, ɛɚɡɚ ɡɧɚɧɢɣ ɤɨɬɨɪɵɯ 

ɫɨɫɬɨɢɬ ɢɡ ɦɧɨɠɟɫɬɜɚ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɩɪɚɜɢɥ, ɬ.ɟ. ɰɟɩɨɱɟɤ ɪɚɫɫɭɠɞɟɧɢɣ, 

ɩɪɨɜɟɪɹɟɦɵɯ ɩɨ ɩɪɚɜɢɥɚɦ «ȿɫɥɢ-ɬɨ». 
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Эɋ ɫ ɞɨɫɤɨɣ ɨɛɴɹɜɥɟɧɢɣ- ɷɬɨ ɷɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ, ɫɬɪɚɬɟɝɢɹ ɩɪɢɧɹɬɢɹ 

ɪɟɲɟɧɢɣ, ɜ ɤɨɬɨɪɵɯ ɢɞɟɬ ɩɨ ɩɪɢɧɰɢɩɭ ɤɨɥɥɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɫ ɞɨɫɤɨɣ 

ɧɟɫɤɨɥɶɤɢɯ ɷɤɫɩɟɪɬɨɜ, ɩɨɨɱɟɪɟɞɧɨ ɞɨɩɨɥɧɹɸɳɢɯ ɞɚɧɧɵɟ ɨ ɪɟɲɟɧɢɢ.  

Эɋ ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɩɪɟɰɟɞɟɧɬɚɯ - ɷɬɨ ɷɤɫɩɟɪɬɧɵɟ ɫɢɫɬɟɦɵ, ɫɬɪɚɬɟɝɢɹ 

ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ, ɜ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɨɛɨɛɳɟɧɢɹ ɢ ɨɰɟɧɤɢ 

ɫɬɚɬɢɫɬɢɤɢ ɮɚɤɬɢɱɟɫɤɢ ɩɪɢɧɢɦɚɟɦɵɯ ɪɟɲɟɧɢɣ (ɩɨ ɚɧɚɥɨɝɢɢ). Ɉɫɧɨɜɧɵɦ ɢ 

ɜɚɠɧɟɣɲɢɦ ɨɬɥɢɱɢɬɟɥɶɧɵɦ ɩɪɢɡɧɚɤɨɦ ɩɪɟɰɟɞɟɧɬɧɵɯ ɗɋ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ 

"Ȼɚɡɵ ɩɪɟɰɟɞɟɧɬɨɜ". 

ɉɪɟɰɟɞɟɧɬ - ɪɟɡɭɥɶɬɚɬ, ɩɨɥɭɱɟɧɧɵɣ ɜ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɜɨɣɫɬɜ 

ɨɛɴɟɤɬɚ.  

Ȼɚɡɚ ɩɪɟɰɟɞɟɧɬɨɜ - ɛɚɡɚ, ɫɨɞɟɪɠɚɳɚɹ ɫɜɟɞɟɧɢɹ ɨ ɪɟɡɭɥɶɬɚɬɚɯ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ. 

ɏɚɪɚɤɬɟɪɧɵɦɢ ɱɟɪɬɚɦɢ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɩɪɟɰɟɞɟɧɬɚɯ 

ɹɜɥɹɸɬɫɹ: 

  ɱɟɬɤɚɹ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ;  

  ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ;  

  ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɴɹɫɧɹɬɶ ɯɨɞ ɢ ɪɟɡɭɥɶɬɚɬ ɪɟɲɟɧɢɹ ɩɨɧɹɬɧɵɦ ɞɥɹ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɩɨɫɨɛɨɦ; 

  ɱɟɬɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɞɟɤɥɚɪɚɬɢɜɧɵɯ ɢ ɩɪɨɰɟɞɭɪɧɵɯ ɡɧɚɧɢɣ (ɮɚɤɬɨɜ ɢ 

ɦɟɯɚɧɢɡɦɨɜ ɜɵɜɨɞɚ);  

  ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɩɨɥɧɹɬɶ ɛɚɡɭ ɡɧɚɧɢɣ, ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɪɚɳɢɜɚɧɢɹ 

ɫɢɫɬɟɦɵ;  

  ɪɟɡɭɥɶɬɚɬ ɜɵɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɨɧɤɪɟɬɧɵɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɞɥɹ ɞɟɣɫɬɜɢɣ ɜ 

ɫɥɨɠɢɜɲɟɣɫɹ ɫɢɬɭɚɰɢɢ, ɧɟ ɭɫɬɭɩɚɸɳɢɯ ɪɟɲɟɧɢɹɦ ɥɭɱɲɢɯ 

ɫɩɟɰɢɚɥɢɫɬɨɜ;  

  ɨɪɢɟɧɬɚɰɢɹ ɧɚ ɪɟɲɟɧɢɟ ɧɟɮɨɪɦɚɥɢɡɨɜɚɧɧɵɯ (ɫɩɨɫɨɛ ɮɨɪɦɚɥɢɡɚɰɢɢ 

ɩɨɤɚ ɧɟɢɡɜɟɫɬɟɧ) ɡɚɞɚɱ;  

  ɨɬɫɭɬɫɬɜɢɟ ɝɚɪɚɧɬɢɢ ɧɚɯɨɠɞɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɭɱɢɬɶɫɹ ɧɚ ɨɲɢɛɤɚɯ [15]. 
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1.3 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢя 

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɞɢɫɫɟɪɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɜɵɛɨɪɚ ɉɅɄ ɡɚ ɫɱɟɬ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɢɤɢ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɧɚ 

ɛɚɡɟ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ ɧɚ ɩɪɟɰɟɞɟɧɬɚɯ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɶɸ ɦɨɠɧɨ ɫɮɨɪɦɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ:  

1 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɉɅɄ; 

2 ɋɨɡɞɚɧɢɟ ɛɚɡɵ ɡɧɚɧɢɣ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɢɦɩɨɪɬɧɵɯ ɉɅɄ; 

3 ɉɨɫɬɪɨɟɧɢɟ ɦɟɬɨɞɢɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɧɚ ɛɚɡɟ ɷɤɫɩɟɪɬɧɵɯ ɫɢɫɬɟɦ 

ɧɚ ɩɪɟɰɟɞɟɧɬɚɯ; 

4 ɉɪɨɜɟɪɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ 

ɩɨ ɜɵɛɨɪɭ ɉɅɄ ɞɥɹ ɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɤɨɧɬɪɨɥɶɧɨ ɩɪɨɜɟɪɨɱɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. 

 Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɢɯ ɡɚɞɚɱ ɛɭɞɭɬ ɩɪɢɦɟɧɟɧɵ ɦɟɬɨɞɵ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ 

ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ, ɢ ɪɚɫɫɭɠɞɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɩɪɟɰɟɞɟɧɬɨɜ.  

ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɢɡɭɱɟɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɜ 

ɫɨɬɪɭɞɧɢɱɟɫɬɜɟ ɫ ɢɧɠɟɧɟɪɚɦɢ ȺɈ ɂɋɋ, ɢɫɫɥɟɞɨɜɚɧɵ ɬɟɤɭɳɢɟ ɫɩɨɫɨɛɵ 

ɪɚɛɨɬɵ ɢ ɜɵɹɜɥɟɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. 

Ȼɵɥ ɫɮɨɪɦɢɪɨɜɚɧ ɩɟɪɟɱɟɧɶ ɡɚɞɚɱ, ɞɟɬɚɥɢɡɚɰɢɹ, ɢ ɜɵɹɜɥɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ 

ɤɨɧɟɱɧɨɦɭ ɪɟɡɭɥɶɬɚɬɭ (ɜɯɨɞɧɵɟ, ɜɵɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɜɡɚɢɦɨɫɜɹɡɶ ɩɪɨɰɟɫɫɨɜ). 

Ⱦɨɩɭɳɟɧɢɹɦɢ ɢ ɨɝɪɚɧɢɱɟɧɢɹɦɢ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɬɨ, ɛɚɡɚ 

ɡɧɚɧɢɣ ɧɟ ɩɪɟɬɟɧɞɭɟɬ ɧɚ ɩɨɥɧɨɬɭ ɨɯɜɚɬɚ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɉɅɄ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟ ɝɚɪɚɧɬɢɪɭɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɩɪɹɦɨɝɨ ɚɧɚɥɨɝɚ. 
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1.4 ȼɵɜɨɞɵ ɩɨ 1 ɝɥɚɜɟ 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɛɵɥɢ ɩɨɤɚɡɚɧɵ ɨɛɲɢɪɧɵɟ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɉɅɄ ɜ 

ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 

Ɉɩɢɫɚɧɵ ɫɥɨɠɧɨɫɬɢ ɦɧɨɝɨɮɚɤɬɨɪɧɨɝɨ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɪɢ ɜɵɛɨɪɟ 

ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ. 

Ɉɩɢɫɚɧɵ ɬɟɯɧɨɥɨɝɢɢ ɷɤɫɩɟɪɬɧɨɝɨ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ. 

ɉɪɨɢɡɜɟɞɟɧɚ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɝɨɜɨɪɟɧɵ ɦɟɬɨɞɵ, 

ɨɝɪɚɧɢɱɟɧɢɹ ɢ ɞɨɩɭɳɟɧɢɹ. 
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2 Ɉɩɢɫɚɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɦɨɞɟɥɢ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ 

ɤɨɧɬɪɨɥɥɟɪɚ 

Ⱦɥɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɝɪɨɦɧɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɤɨɧɬɪɨɥɥɟɪɨɜ ɪɚɫɫɦɨɬɪɢɦ ɢɯ ɫɭɳɟɫɬɜɟɧɧɵɟ ɪɚɡɥɢɱɢɹ. 

Ɉɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɉɅɄ ɹɜɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ ɜɜɨɞɚ-ɜɵɜɨɞɚ. 

ɉɨ ɷɬɨɦɭ ɩɪɢɡɧɚɤɭ ɉɅɄ ɞɟɥɹɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ: 

 

 

Ɋɢɫɭɧɨɤ 2.1 - Ƚɪɭɩɩɵ ɉɅɄ ɩɨ ɤɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ ɜɜɨɞɚ-ɜɵɜɨɞɚ 

 

ɉɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɦɨɞɭɥɟɣ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɉɅɄ ɛɵɜɚɸɬ: 

Ɇɨɧɨɛɥɨɱɧɵɦɢ - ɜ ɤɨɬɨɪɵɯ ɭɫɬɪɨɣɫɬɜɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 

ɭɞɚɥɟɧɨ ɢɡ ɤɨɧɬɪɨɥɥɟɪɚ ɢɥɢ ɡɚɦɟɧɟɧɨ ɧɚ ɞɪɭɝɨɟ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɤɨɧɬɪɨɥɥɟɪ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɟɞɢɧɨɟ ɰɟɥɨɟ ɫ ɭɫɬɪɨɣɫɬɜɚɦɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ (ɧɚɩɪɢɦɟɪ, 

ɨɞɧɨɩɥɚɬɧɵɣ ɤɨɧɬɪɨɥɥɟɪ). Ɇɨɧɨɛɥɨɱɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɦɨɠɟɬ ɢɦɟɬɶ, ɧɚɩɪɢɦɟɪ, 

16 ɤɚɧɚɥɨɜ ɞɢɫɤɪɟɬɧɨɝɨ ɜɜɨɞɚ ɢ 8 ɤɚɧɚɥɨɜ ɪɟɥɟɣɧɨɝɨ ɜɵɜɨɞɚ; 

Ɇɨɞɭɥɶɧɵɟ - ɫɨɫɬɨɹɳɢɟ ɢɡ ɨɛɳɟɣ ɤɨɪɡɢɧɵ (ɲɚɫɫɢ), ɜ ɤɨɬɨɪɨɣ 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɦɨɞɭɥɶ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɰɟɫɫɨɪɚ ɢ ɫɦɟɧɧɵɟ ɦɨɞɭɥɢ ɜɜɨɞɚ-

ɜɵɜɨɞɚ. ɋɨɫɬɚɜ ɦɨɞɭɥɟɣ ɜɵɛɢɪɚɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ. Ɍɢɩɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɥɨɬɨɜ ɞɥɹ ɫɦɟɧɧɵɯ ɦɨɞɭɥɟɣ - ɨɬ 8 ɞɨ 

32; 
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Ɋɚɫɩɪɟɞɟɥɟɧɧɵɟ (ɫ ɭɞɚɥɟɧɧɵɦɢ ɦɨɞɭɥɹɦɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ) - ɜ ɤɨɬɨɪɵɯ 

ɦɨɞɭɥɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɜɵɩɨɥɧɟɧɵ ɜ ɨɬɞɟɥɶɧɵɯ ɤɨɪɩɭɫɚɯ, ɫɨɟɞɢɧɹɸɬɫɹ ɫ 

ɦɨɞɭɥɟɦ ɤɨɧɬɪɨɥɥɟɪɚ ɩɨ ɫɟɬɢ (ɨɛɵɱɧɨ ɧɚ ɨɫɧɨɜɟ ɢɧɬɟɪɮɟɣɫɚ RS-485) ɢ ɦɨɝɭɬ 

ɛɵɬɶ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɨ 1,2 ɤɦ ɨɬ ɩɪɨɰɟɫɫɨɪɧɨɝɨ ɦɨɞɭɥɹ [17]. 

ɑɚɫɬɨ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɬɢɩɵ ɤɨɧɬɪɨɥɥɟɪɨɜ 

ɤɨɦɛɢɧɢɪɭɸɬɫɹ, ɧɚɩɪɢɦɟɪ, ɦɨɧɨɛɥɨɱɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɦɨɠɟɬ ɢɦɟɬɶ ɧɟɫɤɨɥɶɤɨ 

ɫɴɟɦɧɵɯ ɩɥɚɬ; ɦɨɧɨɛɥɨɱɧɵɣ ɢ ɦɨɞɭɥɶɧɵɣ ɤɨɧɬɪɨɥɥɟɪɵ ɦɨɝɭɬ ɛɵɬɶ 

ɞɨɩɨɥɧɟɧɵ ɭɞɚɥɟɧɧɵɦɢ ɦɨɞɭɥɹɦɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɱɬɨɛɵ ɭɜɟɥɢɱɢɬɶ ɨɛɳɟɟ 

ɤɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ[18]. 

ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɢɫɩɨɥɧɟɧɢɸ ɢ ɫɩɨɫɨɛɭ ɤɪɟɩɥɟɧɢɹ ɤɨɧɬɪɨɥɥɟɪɵ 

ɞɟɥɹɬɫɹ ɧɚ: 

  ɉɚɧɟɥɶɧɵɟ (ɞɥɹ ɦɨɧɬɚɠɚ ɧɚ ɩɚɧɟɥɶ ɢɥɢ ɞɜɟɪɰɭ ɲɤɚɮɚ); 

  Ⱦɥɹ ɦɨɧɬɚɠɚ ɧɚ DIN-ɪɟɣɤɭ ɜɧɭɬɪɢ ɲɤɚɮɚ; 

  Ⱦɥɹ ɤɪɟɩɥɟɧɢɹ ɧɚ ɫɬɟɧɟ; 

  ɋɬɨɟɱɧɵɟ - ɞɥɹ ɦɨɧɬɚɠɚ ɜ ɫɬɨɣɤɟ; 

  Ȼɟɫɤɨɪɩɭɫɧɵɟ. 

  ɉɨ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɤɨɧɬɪɨɥɥɟɪɵ ɞɟɥɹɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ: 

  ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɨɛɳɟɩɪɨɦɵɲɥɟɧɧɵɟ; 

  Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɨɛɨɬɚɦɢ; 

  Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɟɦ ɢ ɩɟɪɟɦɟɳɟɧɢɟɦ; 

  Ʉɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ; 

  ɉɂȾ-ɤɨɧɬɪɨɥɥɟɪɵ; 

  ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ. 

ɉɨ ɫɩɨɫɨɛɭ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɤɨɧɬɪɨɥɥɟɪɵ ɛɵɜɚɸɬ: 

  ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɫ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɤɨɧɬɪɨɥɥɟɪɚ; 

  ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɩɟɪɟɧɨɫɧɵɦ ɩɪɨɝɪɚɦɦɚɬɨɪɨɦ; 

  ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɞɢɫɩɥɟɹ, ɦɵɲɢ ɢ ɤɥɚɜɢɚɬɭɪɵ; 

  ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. 

  Ʉɨɧɬɪɨɥɥɟɪɵ ɦɨɝɭɬ ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ ɹɡɵɤɚɯ: 
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  ɧɚ ɤɥɚɫɫɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ ɹɡɵɤɚɯ (C, ɋ#, Visual Basic); 

  ɧɚ ɹɡɵɤɚɯ ɆɗɄ 61131-3. 

Ʉɨɧɬɪɨɥɥɟɪɵ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɦɨɞɭɥɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ 

ɢɥɢ ɧɟ ɫɨɞɟɪɠɚɬɶ ɢɯ. ɉɪɢɦɟɪɚɦɢ ɤɨɧɬɪɨɥɥɟɪɨɜ ɛɟɡ ɦɨɞɭɥɟɣ ɜɜɨɞɚ-ɜɵɜɨɞɚ 

ɹɜɥɹɸɬɫɹ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɤɨɧɬɪɨɥɥɟɪɵ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɮɭɧɤɰɢɸ 

ɦɟɠɫɟɬɟɜɨɝɨ ɲɥɸɡɚ, ɢɥɢ ɤɨɧɬɪɨɥɥɟɪɵ, ɩɨɥɭɱɚɸɳɢɟ ɞɚɧɧɵɟ ɨɬ ɤɨɧɬɪɨɥɥɟɪɨɜ 

ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɢɟɪɚɪɯɢɢ Ⱥɋɍ Ɍɉ. 

Ⱥɪɯɢɬɟɤɬɭɪɨɣ ɤɨɧɬɪɨɥɥɟɪɚ ɧɚɡɵɜɚɸɬ ɧɚɛɨɪ ɟɝɨ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

ɢ ɫɜɹɡɟɣ ɦɟɠɞɭ ɧɢɦɢ. Ɍɢɩɨɜɨɣ ɫɨɫɬɚɜ ɉɅɄ ɜɤɥɸɱɚɟɬ ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɰɟɫɫɨɪ, 

ɩɚɦɹɬɶ, ɫɟɬɟɜɵɟ ɢɧɬɟɪɮɟɣɫɵ ɢ ɭɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ-ɜɵɜɨɞɚ  

Пɪɨцɟɫɫɨɪɧɵй ɦɨɞуɥɶ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ (ɰɟɧɬɪɚɥɶɧɨɟ 

ɩɪɨɰɟɫɫɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ - ɐɉɍ), ɡɚɩɨɦɢɧɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɱɚɫɵ ɪɟɚɥɶɧɨɝɨ 

ɜɪɟɦɟɧɢ ɢ ɫɬɨɪɨɠɟɜɨɣ ɬɚɣɦɟɪ. Ɉɫɧɨɜɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɹɜɥɹɸɬɫɹ ɪɚɡɪɹɞɧɨɫɬɶ (ɜ ɉɅɄ ɢɫɩɨɥɶɡɭɸɬɫɹ 8-ɦɢ, 16-ɬɢ ɢ 

32-ɪɚɡɪɹɞɧɵɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɵ), ɬɚɤɬɨɜɚɹ ɱɚɫɬɨɬɚ, ɚɪɯɢɬɟɤɬɭɪɚ, ɧɚɥɢɱɢɟ 

ɨɩɟɪɚɰɢɣ ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ, ɬɢɩɵ ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɩɨɪɬɨɜ ɜɜɨɞɚ-ɜɵɜɨɞɚ, 

ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ ɫ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɚɪɯɢɬɟɤɬɭɪɨɣ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɬɚɤɬɨɜɨɣ ɱɚɫɬɨɬɟ. Ȼɨɥɶɲɢɧɫɬɜɨ ɤɨɧɬɪɨɥɥɟɪɨɜ ɢɫɩɨɥɶɡɭɸɬ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɵ ɫ ɫɨɤɪɚɳɟɧɧɵɦ ɧɚɛɨɪɨɦ ɤɨɦɚɧɞ (RISC- Reduced Instruction 

Set Computing), ɜ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɨɦɚɧɞ 

ɨɞɢɧɚɤɨɜɨɣ ɞɥɢɧɵ ɢ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɝɢɫɬɪɨɜ. ɋɨɤɪɚɳɟɧɧɵɣ ɧɚɛɨɪ 

ɤɨɦɚɧɞ ɩɨɡɜɨɥɹɟɬ ɫɬɪɨɢɬɶ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɤɨɦɩɢɥɹɬɨɪɵ ɢ ɤɨɧɜɟɣɟɪ 

ɩɪɨɰɟɫɫɨɪɚ, ɫɩɨɫɨɛɧɵɣ ɡɚ ɤɚɠɞɵɣ ɬɚɤɬ ɜɵɞɚɜɚɬɶ ɪɟɡɭɥɶɬɚɬ ɢɫɩɨɥɧɟɧɢɹ 

ɨɱɟɪɟɞɧɨɣ ɤɨɦɚɧɞɵ  

Ⱦɥɹ ɤɨɧɬɪɨɥɥɟɪɨɜ, ɜɵɩɨɥɧɹɸɳɢɯ ɢɧɬɟɧɫɢɜɧɭɸ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ 

ɨɛɪɚɛɨɬɤɭ ɞɚɧɧɵɯ, ɜɚɠɧɨ ɧɚɥɢɱɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɫɨɩɪɨɰɟɫɫɨɪɚ 

(ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɨɪɚ, ɜɵɩɨɥɧɹɸɳɟɝɨ ɨɩɟɪɚɰɢɢ ɫ ɩɥɚɜɚɸɳɟɣ 

ɬɨɱɤɨɣ) ɢɥɢ ɫɢɝɧɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ, ɜ ɤɨɬɨɪɵɯ ɨɩɟɪɚɰɢɢ ɬɢɩɚ Y=A*B+X 
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ɜɵɩɨɥɧɹɸɬɫɹ ɡɚ ɨɞɢɧ ɬɚɤɬ. ɋɢɝɧɚɥɶɧɵɟ ɩɪɨɰɟɫɫɨɪɵ ɩɨɡɜɨɥɹɸɬ ɭɫɤɨɪɢɬɶ 

ɜɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚɰɢɣ ɫɜɟɪɬɤɢ ɢɥɢ ɛɵɫɬɪɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ. 

ɉɪɨɰɟɫɫɨɪɧɵɣ ɦɨɞɭɥɶ ɉɅɄ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɫɨɛɢɪɚɟɬ ɞɚɧɧɵɟ ɢɡ ɦɨɞɭɥɟɣ ɜɜɨɞɚ ɜ ɩɚɦɹɬɶ ɢ ɨɬɫɵɥɚɟɬ ɞɚɧɧɵɟ ɢɡ 

ɩɚɦɹɬɢ ɜ ɦɨɞɭɥɢ ɜɵɜɨɞɚ; 

- ɜɵɩɨɥɧɹɟɬ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

ɤɨɧɬɪɨɥɥɟɪɚ; 

- ɜɵɞɚɟɬ ɦɟɬɤɢ ɱɚɫɨɜ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ; 

- ɨɫɭɳɟɫɬɜɥɹɟɬ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɫ ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɟɬɶɸ; 

- ɪɟɚɥɢɡɭɟɬ ɫɬɟɤ ɩɪɨɬɨɤɨɥɨɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɟɬɢ (ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɦɨɝɭɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɨɪɵ); 

- ɜɵɩɨɥɧɹɟɬ ɧɚɱɚɥɶɧɭɸ ɡɚɝɪɭɡɤɭ ɢ ɢɫɩɨɥɧɟɧɢɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ; 

- ɭɩɪɚɜɥɹɟɬ ɚɤɬɚɦɢ ɨɛɦɟɧɚ ɫ ɩɚɦɹɬɶɸ. 

Ɉɞɧɨɣ ɢɡ ɬɟɧɞɟɧɰɢɣ ɜ ɪɚɡɜɢɬɢɢ ɉɅɄ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɪɨɰɟɫɫɨɪɧɵɯ ɦɨɞɭɥɟɣ ɪɚɡɧɨɣ ɦɨɳɧɨɫɬɢ ɞɥɹ ɨɞɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɚ 

ɤɨɧɬɪɨɥɥɟɪɚ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɫɟɪɢɸ ɤɨɧɬɪɨɥɥɟɪɨɜ ɪɚɡɧɨɣ ɦɨɳɧɨɫɬɢ ɢ 

ɬɟɦ ɫɚɦɵɦ ɩɨɤɪɵɬɶ ɛɨɥɶɲɢɣ ɫɟɝɦɟɧɬ ɪɵɧɤɚ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɢɬɶ 

ɦɨɞɟɪɧɢɡɚɰɢɸ ɤɨɧɬɪɨɥɥɟɪɨɜ, ɤɭɩɥɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɩɭɬɟɦ ɡɚɦɟɧɵ ɜɫɟɝɨ 

ɨɞɧɨɝɨ ɦɨɞɭɥɹ[19]. 

Ʉ ɨɫɧɨɜɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɩɪɨɰɟɫɫɨɪɧɨɝɨ ɦɨɞɭɥɹ ɨɬɧɨɫɹɬɫɹ: 

- Ɍɢɩ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ (Windows CE, Linux, DOS, OS-9, QNX ɢ 

ɞɪ.); 

- ɇɚɥɢɱɢɟ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɫɪɟɞɵ ɞɥɹ ɫɬɚɧɞɚɪɬɧɨɣ ɫɢɫɬɟɦɵ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɚ ɹɡɵɤɚɯ ɆɗɄ 61131-3; 

- Ɍɢɩɵ ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɢɧɬɟɪɮɟɣɫɨɜ (RS-232, RS-422, RS-485, CAN, 

USB, Ethernet ɢ ɞɪ.); 

- Ɍɢɩɵ ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɫɟɬɟɣ (Modbus RTU, Modbus TCP, Ethernet, 

Profibus, CAN open, Device Net ɢ ɞɪ.); 
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- ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɭɫɬɪɨɣɫɬɜ ɢɧɞɢɤɚɰɢɢ ɢɥɢ ɢɧɬɟɪɮɟɣɫɚ 

ɨɩɟɪɚɬɨɪɚ (ɫɜɟɬɨɞɢɨɞɧɨɝɨ ɢɥɢ ɀɄɂ ɢɧɞɢɤɚɬɨɪɚ, ɤɥɚɜɢɚɬɭɪɵ, ɦɵɲɢ, ɞɢɫɩɥɟɹ 

ɫ ɢɧɬɟɪɮɟɣɫɚɦɢ VGA, DVI ɢɥɢ CMOS, LVDS, ɬɪɟɤɛɨɥɚ ɢ ɞɪ.); 

- Ɋɚɡɪɹɞɧɨɫɬɶ (8, 16, 32 ɢɥɢ 64 ɛɢɬɚ); 

- Ɍɚɤɬɨɜɚɹ ɱɚɫɬɨɬɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɢ ɩɚɦɹɬɢ; 

- ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞ; 

- Ɉɛɴɟɦ, ɢɟɪɚɪɯɢɹ ɢ ɬɢɩɵ ɩɚɦɹɬɢ (ɈɁɍ, ɤɷɲ, ɉɁɍ - ɮɥɷɲ, ɫɴɟɦɧɚɹ ɮɥɷɲ 

ɢ ɞɪ.); 

- Ɍɢɩɵ ɜɫɬɪɨɟɧɧɵɯ ɮɭɧɤɰɢɣ (ɉɂȾ-ɪɟɝɭɥɹɬɨɪ, ɫɱɟɬɱɢɤɢ, ɒɂɆ, 

ɚɥɝɨɪɢɬɦɵ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ ɢ ɞɪ.); 

- Ȼɪɟɧɞ ɩɪɨɢɡɜɨɞɢɬɟɥɹ (Intel, AMD, Atmel, Motorola, Real Lab ɢ ɞɪ.). 

Ȼɵɫɬɪɨɞɟɣɫɬɜɢɟ ɩɪɨɰɟɫɫɨɪɧɨɝɨ ɦɨɞɭɥɹ ɉɅɄ ɨɛɵɱɧɨ ɨɰɟɧɢɜɚɸɬ ɩɨ 

ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɥɨɝɢɱɟɫɤɢɯ ɤɨɦɚɧɞ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɧɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ. 

Ɉɝɪɨɦɧɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɡɚɞɚɱ, ɜɨɡɥɚɝɚɟɦɵɯ ɧɚ ɉɅɄ, ɢ ɫɢɥɶɧɚɹ 

ɡɚɜɢɫɢɦɨɫɬɶ ɰɟɧɵ ɨɬ ɦɨɳɧɨɫɬɢ ɤɨɧɬɪɨɥɥɟɪɚ, ɹɜɢɥɢɫɶ ɩɪɢɱɢɧɨɣ ɛɨɥɶɲɨɝɨ 

ɪɚɡɧɨɨɛɪɚɡɢɹ ɢɫɩɨɥɶɡɭɟɦɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ, ɨɬ ɩɪɨɫɬɵɯ ɢ ɞɟɲɟɜɵɯ 8-

ɪɚɡɪɹɞɧɵɯ Atmel ɢ Microchip ɞɨ ɫɚɦɵɯ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ ɫɟɪɢɢ Intel Pentium, ɜɤɥɸɱɚɹ ɞɜɭɯɴɹɞɟɪɧɵɟ ɢ 

ɱɟɬɵɪɟɯɴɹɞɟɪɧɵɟ ɩɪɨɰɟɫɫɨɪɵ [20,21]. 

ȼɨɫɶɦɢɪɚɡɪɹɞɧɵɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɵ ɩɨɥɶɡɭɸɬɫɹ ɛɨɥɶɲɢɦ ɭɫɩɟɯɨɦ ɜ 

ɚɜɬɨɧɨɦɧɵɯ ɉɂȾ-ɤɨɧɬɪɨɥɥɟɪɚɯ ɢ ɦɢɤɪɨ-ɉɅɄ ɞɥɹ ɧɟɫɥɨɠɧɨɝɨ 

ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɤɚɦɢ, ɬɟɩɥɢɰɚɦɢ, ɧɟɛɨɥɶɲɢɦɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɚɩɩɚɪɚɬɚɦɢ, ɜ ɤɚɱɟɫɬɜɟ ɦɟɠɫɟɬɟɜɵɯ ɲɥɸɡɨɜ. ɂɯ 

ɞɨɫɬɨɢɧɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ, ɫɜɹɡɚɧɧɚɹ ɫ ɩɪɟɞɟɥɶɧɨɣ 

ɩɪɨɫɬɨɬɨɣ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 

Ɉɛɵɱɧɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɉɅɄ, ɧɚ ɧɟɫɤɨɥɶɤɨ 

ɩɨɤɨɥɟɧɢɣ ɨɬɫɬɚɸɬ ɨɬ ɩɪɨɰɟɫɫɨɪɨɜ ɨɮɢɫɧɵɯ ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ (ɉɄ) 

ɜ ɫɜɹɡɢ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɵɦ ɨɛɴɟɦɨɦ ɪɵɧɤɚ ɉɅɄ, ɤɨɬɨɪɵɣ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
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ɨɤɭɩɚɟɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɡɚ ɩɟɪɢɨɞ ɫɦɟɧɵ ɩɨɤɨɥɟɧɢɣ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ. 

ȿɦɤɨɫɬɶ ɩɚɦɹɬɢ ɨɩɪɟɞɟɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɦɟɧɧɵɯ (ɬɟɝɨɜ), ɤɨɬɨɪɵɟ 

ɦɨɝɭɬ ɛɵɬɶ ɨɛɪɚɛɨɬɚɧɵ ɜ ɩɪɨɰɟɫɫɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɉɅɄ. ȼ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚɯ ɜɪɟɦɹ ɞɨɫɬɭɩɚ ɤ ɩɚɦɹɬɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɭɳɟɫɬɜɟɧɧɵɯ 

ɮɚɤɬɨɪɨɜ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɯ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ. ɉɨɷɬɨɦɭ ɩɚɦɹɬɶ ɞɟɥɹɬ ɧɚ 

ɧɟɫɤɨɥɶɤɨ ɭɪɨɜɧɟɣ ɢɟɪɚɪɯɢɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɚɫɬɨɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɯɪɚɧɹɳɢɯɫɹ ɜ ɧɟɣ ɞɚɧɧɵɯ ɢ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ. ɂɟɪɚɪɯɢɹ ɩɚɦɹɬɢ ɨɬɧɨɫɢɬɫɹ ɤ 

ɫɭɳɟɫɬɜɟɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɨɰɟɫɫɨɪɚ, ɩɨɫɤɨɥɶɤɭ ɨɧɚ 

ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɦɟɞɥɟɧɧɨɣ ɩɚɦɹɬɢ ɧɚ 

ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ. Ɉɫɧɨɜɧɵɦɢ ɬɢɩɚɦɢ ɩɚɦɹɬɢ 

ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɨɟ ɡɚɩɨɦɢɧɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ (ɉɁɍ), ɨɩɟɪɚɬɢɜɧɨɟ 

ɡɚɩɨɦɢɧɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ (ɈɁɍ) ɢ ɧɚɛɨɪ ɪɟɝɢɫɬɪɨɜ. Ɋɟɝɢɫɬɪɵ ɹɜɥɹɸɬɫɹ 

ɫɚɦɵɦɢ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɚɦɹɬɢ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɚɪɢɮɦɟɬɢɤɨ-ɥɨɝɢɱɟɫɤɢɦ ɭɫɬɪɨɣɫɬɜɨɦ (ȺɅɍ) ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ 

ɷɥɟɦɟɧɬɚɪɧɵɯ ɤɨɦɚɧɞ ɩɪɨɰɟɫɫɨɪɚ. ɉɁɍ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɯɪɚɧɟɧɢɹ ɪɟɞɤɨ 

ɢɡɦɟɧɹɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɬɚɤɨɣ, ɤɚɤ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ, ɞɪɚɣɜɟɪɵ 

ɭɫɬɪɨɣɫɬɜ, ɡɚɝɪɭɡɱɢɤ, ɢɫɩɨɥɧɹɟɦɵɣ ɦɨɞɭɥɶ ɩɪɨɝɪɚɦɦɵ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɈɁɍ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɦɧɨɝɨɤɪɚɬɧɨ ɢɡɦɟɧɹɸɬɫɹ ɜ 

ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɤɨɧɬɪɨɥɥɟɪɚ, ɧɚɩɪɢɦɟɪ, ɡɧɚɱɟɧɢɹ ɬɟɝɨɜ, ɪɟɡɭɥɶɬɚɬɵ 

ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɜɵɱɢɫɥɟɧɢɣ, ɞɢɚɝɧɨɫɬɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɦɚɫɫɢɜɵ, 

ɜɵɜɨɞɢɦɵɟ ɧɚ ɝɪɚɮɢɤɢ, ɞɚɧɧɵɟ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɧɚ ɞɢɫɩɥɟɟ [23]. 

ȼ ɤɚɱɟɫɬɜɟ ɉɁɍ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢ ɫɬɢɪɚɟɦɚɹ 

ɩɟɪɟɩɪɨɝɪɚɦɦɢɪɭɟɦɚɹ ɩɚɦɹɬɶ (EEPROM - "Electrically Erasable Programmable 

ROM". Ɋɚɡɧɨɜɢɞɧɨɫɬɶɸ EEPROM ɹɜɥɹɟɬɫɹ ɮɥɷɲ-ɩɚɦɹɬɶ, ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ 

ɤɨɬɨɪɨɣ ɨɫɧɨɜɚɧ ɧɚ ɯɪɚɧɟɧɢɢ ɡɚɪɹɞɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ, ɨɛɪɚɡɨɜɚɧɧɨɦ 

ɩɥɚɜɚɸɳɢɦ ɡɚɬɜɨɪɨɦ ɢ ɩɨɞɥɨɠɤɨɣ ɆɈɉ-ɬɪɚɧɡɢɫɬɨɪɚ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɮɥɷɲ-

ɩɚɦɹɬɢ ɹɜɥɹɟɬɫɹ ɟɟ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɫɬɶ, ɬ.ɟ. ɫɨɯɪɚɧɹɟɦɨɫɬɶ ɞɚɧɧɵɯ ɩɪɢ 

ɜɵɤɥɸɱɟɧɧɨɦ ɩɢɬɚɧɢɢ. 
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Ɋɢɫɭɧɨɤ 2.2 - Ɍɢɩɨɜɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɉɅɄ 

 

ɋɬɢɪɚɧɢɟ ɢ ɩɟɪɟɡɚɩɢɫɶ ɜɨ ɮɥɷɲ-ɩɚɦɹɬɢ ɜɵɩɨɥɧɹɟɬɫɹ ɧɟ ɨɬɞɟɥɶɧɵɦɢ 

ɹɱɟɣɤɚɦɢ, ɚ ɛɨɥɶɲɢɦɢ ɛɥɨɤɚɦɢ, ɩɨɷɬɨɦɭ ɨɧɚ ɩɨɥɭɱɢɥɚ ɧɚɡɜɚɧɢɟ, 

ɩɪɨɢɫɯɨɞɹɳɟɟ ɨɬ ɚɧɝɥɢɣɫɤɨɝɨ "flash" - "ɜɫɩɵɲɤɚ" . ɇɟɞɨɫɬɚɬɤɨɦ ɜɫɟɯ ɉɁɍ 

ɹɜɥɹɟɬɫɹ ɧɢɡɤɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ. 

Ʉɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ ɡɚɩɢɫɢ ɢɧɮɨɪɦɚɰɢɢ ɜɨ ɮɥɷɲ-ɩɚɦɹɬɶ ɨɝɪɚɧɢɱɟɧɨ ɢ 

ɫɨɫɬɚɜɥɹɟɬ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɬɵɫɹɱ ɪɚɡ. Ɏɥɷɲ-ɩɚɦɹɬɶ ɦɨɠɟɬ ɛɵɬɶ ɜɩɚɹɧɚ ɜ 

ɩɟɱɚɬɧɭɸ ɩɥɚɬɭ ɢɥɢ ɛɵɬɶ ɫɴɟɦɧɨɣ. 
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ȼ ɤɚɱɟɫɬɜɟ ɈɁɍ ɫɨɜɪɟɦɟɧɧɵɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɵ ɢɫɩɨɥɶɡɭɸɬ 

ɫɬɚɬɢɱɟɫɤɭɸ ɩɚɦɹɬɶ (SRAM– Static Random Access Memory) ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ 

(DRAM – Dynamic Random Access Memory), SDRAM (Synchronous DRAM). 

SRAM ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɬɪɢɝɝɟɪɚɯ, ɢɧɮɨɪɦɚɰɢɹ ɜ ɤɨɬɨɪɵɯ ɫɨɯɪɚɧɹɟɬɫɹ 

ɧɟɨɝɪɚɧɢɱɟɧɧɨ ɞɨɥɝɨ ɩɪɢ ɧɚɥɢɱɢɢ ɩɢɬɚɧɢɹ. ȼ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɚɦɹɬɢ 

ɢɧɮɨɪɦɚɰɢɹ ɯɪɚɧɢɬɫɹ ɧɚ ɤɨɧɞɟɧɫɚɬɨɪɚɯ ɢ ɩɨɷɬɨɦɭ DRAM ɬɪɟɛɭɟɬ 

ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɪɟɝɟɧɟɪɚɰɢɢ (ɩɟɪɟɡɚɪɹɞɤɢ ɤɨɧɞɟɧɫɚɬɨɪɨɜ). Ʉ ɧɟɞɨɫɬɚɬɤɚɦ 

ɬɪɢɝɝɟɪɧɨɣ ɩɚɦɹɬɢ ɨɬɧɨɫɢɬɫɹ ɟɟ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ, ɫɜɹɡɚɧɧɚɹ ɫ ɧɢɡɤɨɣ 

ɩɥɨɬɧɨɫɬɶɸ ɤɨɦɩɨɧɨɜɤɢ ɬɪɢɝɝɟɪɨɜ ɧɚ ɤɪɢɫɬɚɥɥɟ, ɢ ɦɚɥɨɟ ɨɬɧɨɲɟɧɢɟ ɟɦɤɨɫɬɢ 

ɤ ɰɟɧɟ. Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ, ɞɨɫɬɢɝɚɸɳɟɟ 

ɝɢɝɚɝɟɪɰ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɚɦɹɬɶ ɧɚ ɤɨɧɞɟɧɫɚɬɨɪɚɯ ɧɟ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɧɚ 

ɱɚɫɬɨɬɚɯ ɜɵɲɟ ɫɨɬɟɧ ɝɟɪɰ. Ɉɛɚ ɬɢɩɚ ɩɚɦɹɬɢ (DRAM ɢ SRAM) ɧɟ ɦɨɝɭɬ 

ɫɨɯɪɚɧɹɬɶ ɢɧɮɨɪɦɚɰɢɸ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɉɅɄ. ɉɨɷɬɨɦɭ ɧɟɤɨɬɨɪɵɟ 

ɬɢɩɵ ɉɅɄ ɢɫɩɨɥɶɡɭɸɬ ɛɚɬɚɪɟɣɧɨɟ ɩɢɬɚɧɢɟ ɩɚɦɹɬɢ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨɫɥɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ 

ɩɪɟɪɵɜɚɧɢɹ ɩɢɬɚɧɢɹ. 

Ɇɨɧɨɛɥɨɱɧɵɟ ɢ ɦɨɞɭɥɶɧɵɟ ɤɨɧɬɪɨɥɥɟɪɵ ɢɫɩɨɥɶɡɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɩɚɪɚɥɥɟɥɶɧɭɸ ɲɢɧɭ ɞɥɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɫ ɦɨɞɭɥɹɦɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɧɚ ɩɨɪɹɞɨɤ ɩɨɜɵɫɢɬɶ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɢɯ ɨɩɪɨɫɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɲɢɧɨɣ. ɉɚɪɚɥɥɟɥɶɧɵɟ ɲɢɧɵ ɦɨɝɭɬ ɛɵɬɶ ɫɬɚɧɞɚɪɬɧɵɦɢ 

(ISA, PC/104, PCI, Comact PCI, VME, CXM) ɢɥɢ ɱɚɫɬɧɨɮɢɪɦɟɧɧɵɦɢ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ɲɢɧɚ ɤɨɧɬɪɨɥɥɟɪɚ (ɧɚ ɨɫɧɨɜɟ ɢɧɬɟɪɮɟɣɫɚ RS-485) 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɧɟɦɭ ɭɞɚɥɟɧɧɵɯ (ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ) ɦɨɞɭɥɟɣ 

ɜɜɨɞɚ-ɜɵɜɨɞɚ[25]. 

Ʉɨɧɬɪɨɥɥɟɪɵ ɫ ɦɨɞɭɥɹɦɢ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 

ɪɨɛɨɬɚɯ, ɦɟɬɚɥɥɨ- ɢ ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɫɬɚɧɤɚɯ, ɫɛɨɪɨɱɧɵɯ ɥɢɧɢɹɯ, 

ɬɢɩɨɝɪɚɮɫɤɢɯ ɦɚɲɢɧɚɯ, ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɢɳɢ, ɞɥɹ 

ɞɨɡɢɪɨɜɚɧɢɹ ɢ ɭɩɚɤɨɜɤɢ, ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ ɢ ɥɚɡɟɪɧɨɣ ɪɟɡɤɢ, ɞɥɹ 

ɨɛɪɚɛɨɬɤɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɩɥɚɫɬɢɧ ɢ ɬ. ɩ. 
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ȼ ɫɢɥɭ ɫɩɟɰɢɮɢɤɢ ɡɚɞɚɱɢ ɤɨɧɬɪɨɥɥɟɪɵ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ 

ɡɚɧɢɦɚɸɬ ɨɬɞɟɥɶɧɨɟ ɦɟɫɬɨ ɧɚ ɪɵɧɤɟ ɉɅɄ, ɩɨɫɤɨɥɶɤɭ ɨɬɥɢɱɚɸɬɫɹ ɤɚɤ 

ɩɚɪɚɦɟɬɪɚɦɢ ɦɨɞɭɥɟɣ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɬɚɤ ɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ 

ɨɛɟɫɩɟɱɟɧɢɟɦ. Ɉɫɧɨɜɧɵɦɢ ɨɬɥɢɱɢɹɦɢ ɨɬ ɦɨɞɭɥɟɣ ɨɛɳɟɝɨ ɩɪɢɦɟɧɟɧɢɹ 

ɹɜɥɹɸɬɫɹ ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɛɵɫɬɪɨɞɟɣɫɬɜɢɸ ɢ ɨɫɨɛɵɣ ɫɨɫɬɚɜ 

ɤɚɧɚɥɨɜ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɣ ɞɥɹ ɡɚɞɚɱ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ ɫ 

ɰɟɥɶɸ ɦɢɧɢɦɢɡɚɰɢɢ ɫɬɨɢɦɨɫɬɢ. 

ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɫɬɪɨɢɬɫɹ ɨɛɵɱɧɨ ɫ ɞɜɭɦɹ ɤɨɧɬɭɪɚɦɢ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ. 

ȼɧɭɬɪɟɧɧɢɣ ɤɨɧɬɭɪ ɫ ɫɢɝɧɚɥɨɦ ɨɬ ɞɚɬɱɢɤɚ ɫɤɨɪɨɫɬɢ (ɬɚɯɨɦɟɬɪɚ ɢɥɢ 

ɢɧɤɪɟɦɟɧɬɧɨɝɨ ɷɧɤɨɞɟɪɚ) ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɤɨɪɨɫɬɶɸ ɞɜɢɝɚɬɟɥɹ ɢ 

ɱɚɫɬɨ ɪɟɚɥɢɡɭɟɬɫɹ ɜɧɭɬɪɢ ɫɟɪɜɨɭɫɢɥɢɬɟɥɹ. ȼɧɟɲɧɢɣ ɤɨɧɬɭɪ ɫ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ 

ɨɬ ɨɫɢ ɞɜɢɝɚɬɟɥɹ ɢɥɢ ɨɬ ɟɝɨ ɧɚɝɪɭɡɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨɡɢɰɢɟɣ 

ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɢ ɜɪɚɳɚɸɳɢɦ ɦɨɦɟɧɬɨɦ. Ɉɛɪɚɬɧɚɹ ɫɜɹɡɶ ɨɬ 

ɧɚɝɪɭɡɤɢ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ɢ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɠɟɫɬɤɢɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɹɡɢ, ɨɞɧɚɤɨ ɭɫɥɨɠɧɹɟɬ ɧɚɫɬɪɨɣɤɭ 

ɡɚɦɤɧɭɬɨɣ ɫɢɫɬɟɦɵ. 

ɋɢɝɧɚɥ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɜɧɟɲɧɟɝɨ ɤɨɧɬɭɪɚ ɩɨɫɬɭɩɚɟɬ ɨɬ ɞɚɬɱɢɤɨɜ 

ɩɨɥɨɠɟɧɢɹ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬ ɷɧɤɨɞɟɪɵ, ɪɟɡɨɥɶɜɟɪɵ, 

ɩɨɬɟɧɰɢɨɦɟɬɪɵ, ɞɚɬɱɢɤɢ ɏɨɥɥɚ ɢ ɬɚɯɨɦɟɬɪɵ. ɗɧɤɨɞɟɪɵ ɞɟɥɹɬɫɹ ɧɚ 

ɚɛɫɨɥɸɬɧɵɟ ɢ ɢɧɤɪɟɦɟɧɬɧɵɟ. ɂɧɤɪɟɦɟɧɬɧɵɟ ɷɧɤɨɞɟɪɵ ɨɩɪɟɞɟɥɹɸɬ ɢɡɦɟɧɟɧɢɟ 

ɩɨɥɨɠɟɧɢɹ ɦɟɯɚɧɢɡɦɚ, ɚ ɚɛɫɨɥɸɬɧɵɟ ɨɩɪɟɞɟɥɹɸɬ ɟɝɨ ɚɛɫɨɥɸɬɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

Ɋɟɡɨɥɶɜɟɪɵ ɜɵɩɨɥɧɹɸɬ ɬɭ ɠɟ ɮɭɧɤɰɢɸ, ɱɬɨ ɢ ɷɧɤɨɞɟɪɵ, ɧɨ ɢɦɟɸɬ ɚɧɚɥɨɝɨɜɵɣ 

ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ, ɩɨɫɤɨɥɶɤɭ ɩɨɫɬɪɨɟɧɵ ɧɚ ɨɫɧɨɜɟ ɜɪɚɳɚɸɳɟɝɨɫɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɜɵɞɚɸɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɢ ɤɨɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɫɢɝɧɚɥɵ, 

ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɜɵɱɢɫɥɢɬɶ ɩɨɥɨɠɟɧɢɟ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ. ɇɟɞɨɫɬɚɬɤɨɦ 

ɪɟɡɨɥɶɜɟɪɚ ɹɜɥɹɟɬɫɹ ɧɢɡɤɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

Ⱥɐɉ [28]. 

ɋɢɝɧɚɥɵ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨɫɬɭɩɚɸɬ ɜ ɤɨɧɬɪɨɥɥɟɪ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ 

ɢɦɟɬɶ ɦɨɞɭɥɢ ɞɥɹ ɜɜɨɞɚ ɫɢɝɧɚɥɨɜ ɨɬ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɞɚɬɱɢɤɨɜ. ȼ 
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ɤɨɧɬɪɨɥɥɟɪ ɩɨɫɬɭɩɚɸɬ ɬɚɤɠɟ ɫɢɝɧɚɥɵ ɨɬ ɤɨɧɰɟɜɵɯ ɞɚɬɱɢɤɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ 

ɤɪɚɣɧɢɯ ɩɨɥɨɠɟɧɢɹɯ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. ɍɩɪɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɢɡ ɤɨɧɬɪɨɥɥɟɪɚ ɩɨɫɬɭɩɚɟɬ ɧɚ ɞɜɢɝɚɬɟɥɶ ɱɟɪɟɡ ɫɟɪɜɨɭɫɢɥɢɬɟɥɶ. ɍɫɢɥɢɬɟɥɢ 

ɢɦɟɸɬ ɦɨɳɧɵɟ ɜɵɯɨɞɧɵɟ ɤɚɫɤɚɞɵ ɫ ɪɚɞɢɚɬɨɪɚɦɢ, ɩɨɷɬɨɦɭ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ 

ɨɬɞɟɥɶɧɨ ɨɬ ɤɨɧɬɪɨɥɥɟɪɚ. ɇɚ ɢɯ ɜɯɨɞɵ ɦɨɝɭɬ ɩɨɫɬɭɩɚɬɶ ɚɧɚɥɨɝɨɜɵɟ ɫɢɝɧɚɥɵ 

±10 ȼ, ɰɢɮɪɨɜɵɟ ɢɥɢ ɒɂɆ-ɫɢɝɧɚɥɵ. ɍɫɢɥɢɬɟɥɢ ɞɟɥɹɬɫɹ ɧɚ ɭɫɢɥɢɬɟɥɢ 

ɫɤɨɪɨɫɬɢ, ɭɫɢɥɢɬɟɥɢ ɦɨɦɟɧɬɚ, ɭɫɢɥɢɬɟɥɢ ɫ ɫɢɧɭɫɨɢɞɚɥɶɧɵɦ ɜɯɨɞɧɵɦ 

ɫɢɝɧɚɥɨɦ, ɭɫɢɥɢɬɟɥɢ ɫ ɢɦɩɭɥɶɫɧɵɦ ɜɯɨɞɨɦ, ɚ ɬɚɤɠɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ. Ɉɛɵɱɧɨ 

ɨɧɢ ɢɦɟɸɬ ɜɫɬɪɨɟɧɧɭɸ ɡɚɳɢɬɭ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ, ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, 

ɩɟɪɟɝɪɟɜɚ, ɤ. ɡ., ɩɪɟɜɵɲɟɧɢɹ ɬɨɤɚ, ɩɨɬɟɪɢ ɮɚɡɵ. ȼɵɛɢɪɚɹ ɭɫɢɥɢɬɟɥɶ ɫ 

ɧɭɠɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɜɥɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 

ɥɸɛɨɣ ɦɨɳɧɨɫɬɢ, ɨɬ ɦɢɤɪɨɡɨɧɞɨɜ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ 

ɩɥɚɫɬɢɧ ɞɨ ɦɨɳɧɵɯ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɰɟɧɬɪɨɜ. 

ɉɅɄ ɦɨɝɭɬ ɢɦɟɬɶ ɜɯɨɞ ɞɥɹ ɞɠɨɣɫɬɢɤɚ ɢɥɢ ɤɧɨɩɨɤ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ 

ɭɩɪɚɜɥɹɬɶ ɞɜɢɠɟɧɢɟɦ ɜɪɭɱɧɭɸ. 

Ɉɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɦɨɞɭɥɟɣ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 

ɞɜɢɠɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɭɩɪɚɜɥɹɟɦɵɯ ɨɫɟɣ ɤɨɨɪɞɢɧɚɬ. 

Ɉɫɶ ɤɨɨɪɞɢɧɚɬ ɜ ɩɨɞɚɜɥɹɸɳɟɦ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɚɫɫɨɰɢɢɪɭɟɬɫɹ ɫ ɨɞɧɢɦ 

ɞɜɢɝɚɬɟɥɟɦ. Ɉɞɧɚɤɨ ɧɟɫɤɨɥɶɤɨ ɞɜɢɝɚɬɟɥɟɣ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɧɚ ɨɛɳɭɸ ɧɚɝɪɭɡɤɭ, 

ɧɚɩɪɢɦɟɪ, ɞɜɚ ɞɜɢɝɚɬɟɥɹ ɦɨɝɭɬ ɜɪɚɳɚɬɶ ɨɛɳɢɣ ɜɚɥ ɫ ɞɜɭɯ ɟɝɨ ɤɨɧɰɨɜ ɢɥɢ 

ɫɨɜɦɟɫɬɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɥɨɫɤɨ-ɩɚɪɚɥɥɟɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɨɞɧɨɣ ɛɚɥɤɢ. ȼ 

ɷɬɨɦ ɫɥɭɱɚɟ ɧɟɫɤɨɥɶɤɨ ɞɜɢɝɚɬɟɥɟɣ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɞɧɨɣ ɨɫɢ ɤɨɨɪɞɢɧɚɬ [28]. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɨɫɶ ɤɨɨɪɞɢɧɚɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɥɢɧɟɣɧɚɹ ɤɨɦɛɢɧɚɰɢɹ 

ɬɪɟɯ ɤɨɨɪɞɢɧɚɬɧɵɯ ɨɫɟɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɪɟɦ ɞɜɢɝɚɬɟɥɹɦ, ɩɨɷɬɨɦɭ ɨɧɚ ɧɟ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɢ ɨɞɧɨɦɭ ɤɨɧɤɪɟɬɧɨɦɭ ɞɜɢɝɚɬɟɥɸ ɨɬɞɟɥɶɧɨ. 

Ɇɨɞɭɥɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ ɨɩɬɢɦɢɡɢɪɨɜɚɧɵ ɞɥɹ 

ɜɜɨɞɚ ɫɢɝɧɚɥɨɜ ɷɧɤɨɞɟɪɨɜ, ɪɟɡɨɥɶɜɟɪɨɜ, ɬɚɯɨɦɟɬɪɨɜ, ɩɨɬɟɧɰɢɨɦɟɬɪɨɜ ɢ 

ɤɨɧɰɟɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɵɜɨɞɚ ɫɢɝɧɚɥɨɜ ɭɩɪɚɜɥɟɧɢɹ 
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ɫɟɪɜɨɭɫɢɥɢɬɟɥɹɦɢ. Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɢɩɨɜɵɯ ɦɨɞɭɥɟɣ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 

ɞɜɢɠɟɧɢɟɦ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ. 

Ɇɨɞɭɥɢ ɜɜɨɞɚ ɦɨɝɭɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɟ ɜɯɨɞɵ: 

  ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ; 

  ɞɢɫɤɪɟɬɧɵɟ ɜɯɨɞɵ; 

  ɜɯɨɞɵ ɩɪɟɪɵɜɚɧɢɣ ɩɪɨɰɟɫɫɨɪɚ; 

  ɚɧɚɥɨɝɨɜɵɟ ɜɯɨɞɵ ɞɥɹ ɫɢɝɧɚɥɨɜ ɨɬ ɪɟɡɨɥɶɜɟɪɚ ɢ ɩɨɬɟɧɰɢɨɦɟɬɪɚ. 

Ɍɢɩɨɜɵɟ ɦɨɞɭɥɢ ɜɵɜɨɞɚ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ: 

  ɚɧɚɥɨɝɨɜɵɟ ɤɚɧɚɥɵ ɜɵɜɨɞɚ ɫ ɪɚɡɪɹɞɧɨɫɬɶɸ 12, 14 ɢɥɢ 16; 

  ɞɢɫɤɪɟɬɧɵɟ ɜɵɯɨɞɵ (ɨɛɵɱɧɨ ɫ ɨɬɤɪɵɬɵɦ ɤɨɥɥɟɤɬɨɪɨɦ); 

  ɰɢɮɪɨɜɵɟ ɜɵɯɨɞɵ; 

  ɢɦɩɭɥɶɫɧɵɟ ɜɵɯɨɞɵ ɞɥɹ ɲɚɝɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ. 

Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɦɨɞɭɥɟɣ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɹɜɥɹɸɬɫɹ: 

  ɜɪɟɦɹ ɨɛɧɨɜɥɟɧɢɹ ɞɚɧɧɵɯ; 

  ɪɚɡɪɹɞɧɨɫɬɶ ɢ ɤɨɥɢɱɟɫɬɜɨ Ⱥɐɉ-ɐȺɉ; 

  ɤɨɥɢɱɟɫɬɜɨ ɞɢɫɤɪɟɬɧɵɯ ɢ ɢɦɩɭɥɶɫɧɵɯ ɜɯɨɞɨɜ/ɜɵɯɨɞɨɜ; 

  ɟɦɤɨɫɬɶ ɩɚɦɹɬɢ ɜ ɲɚɝɚɯ;  

  ɬɢɩ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ; 

  ɬɢɩɵ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ. 

ɋɢɝɧɚɥ ɨɬ ɢɧɤɪɟɦɟɧɬɧɨɝɨ ɷɧɤɨɞɟɪɚ ɦɨɠɟɬ ɩɨɫɬɭɩɚɬɶ ɜ ɧɟɤɨɬɨɪɵɯ 

ɫɥɭɱɚɹɯ ɫɨ ɫɤɨɪɨɫɬɶɸ ɞɨ 20 Ɇɛɢɬ/ɫ, ɱɬɨ ɬɪɟɛɭɟɬ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɯ 

ɫɱɟɬɱɢɤɨɜ ɢɦɩɭɥɶɫɨɜ. ȼ ɧɟɤɨɬɨɪɵɯ ɦɨɞɭɥɹɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɨɰɟɫɫɨɪɵ 

ɰɢɮɪɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ ɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɦɢɤɪɨɫɯɟɦɵ (ASIC). 

ȼ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɧɟ 

ɬɨɥɶɤɨ ɦɨɞɭɥɢ, ɧɨ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. ɉɪɢɜɟɞɟɦ ɩɪɢɦɟɪɵ ɧɟɤɨɬɨɪɵɯ 

ɜɫɬɪɨɟɧɧɵɯ ɮɭɧɤɰɢɣ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬɫɹ ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 

ɞɜɢɠɟɧɢɟɦ: 

  ɩɥɚɜɧɵɣ ɩɭɫɤ; 
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  ɩɟɪɟɦɟɳɟɧɢɟ: ɧɟɩɪɟɪɵɜɧɨɟ, ɚɛɫɨɥɸɬɧɨɟ, ɨɬɧɨɫɢɬɟɥɶɧɨɟ, 

ɫɢɧɯɪɨɧɧɨɟ, ɜ ɤɨɧɬɪɨɥɶɧɭɸ ɬɨɱɤɭ (ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɢ 

ɫɢɧɯɪɨɧɢɡɚɰɢɢ); 

  ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɤɨɨɪɞɢɧɚɬ ɜ ɪɟɠɢɦɟ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ; 

  ɪɟɚɥɢɡɚɰɢɹ ɡɚɞɚɧɧɨɣ ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ; 

  ɢɧɬɟɪɩɨɥɹɰɢɹ: ɥɢɧɟɣɧɚɹ, ɤɪɭɝɨɜɚɹ, ɫɩɥɚɣɧɚɦɢ; 

  ɜɨɡɜɪɚɬ ɜ ɧɚɱɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ; 

  ɪɭɱɧɨɣ ɪɟɠɢɦ ɭɩɪɚɜɥɟɧɢɹ; 

ɭɩɪɚɜɥɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɶɸ ɫɤɨɪɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ:  

  ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ; 

  ɚɜɬɨɧɚɫɬɪɨɣɤɚ ɤɨɧɬɭɪɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; 

  ɨɬɥɚɞɤɚ ɩɪɨɝɪɚɦɦɵ ɛɟɡ ɪɟɚɥɶɧɨɝɨ ɩɪɢɜɨɞɚ; 

  ɩɨɞɚɜɥɟɧɢɟ ɪɟɡɨɧɚɧɫɧɵɯ ɹɜɥɟɧɢɣ (ɜɢɛɪɚɰɢɣ); 

  ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɞɜɢɝɚɬɟɥɹ; 

  ɭɩɪɚɜɥɟɧɢɟ ɫɢɥɨɣ ɢɥɢ ɞɚɜɥɟɧɢɟɦ; 

  ɡɚɳɢɬɚ (ɨɬ ɧɟɩɪɟɞɧɚɦɟɪɟɧɧɨɝɨ ɡɚɩɭɫɤɚ); 

  ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɚ; 

  ɚɜɚɪɢɣɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ; 

  ɚɜɚɪɢɣɧɵɣ ɨɫɬɚɧɨɜ; 

  ɮɭɧɤɰɢɹ ɬɚɣɦɟɪɚ. 

Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. ɋɬɚɧɞɚɪɬɧɵɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ ɩɢɬɚɧɢɹ ɉɅɄ 

ɹɜɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ 12 ȼ, 24 ɢ 48 ȼ. ɂɫɬɨɱɧɢɤɨɦ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 

ɨɛɵɱɧɨ ɹɜɥɹɟɬɫɹ ɩɪɨɦɵɲɥɟɧɧɚɹ ɫɟɬɶ 220ȼ, 50 Ƚɰ. ȼ ɫɥɭɱɚɟ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ 

ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɩɨɥɨɠɟɧ ɜɞɚɥɢ ɨɬ 

ɉɅɄ, ɩɨɷɬɨɦɭ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɥɟɦɦɚɯ ɉɅɄ ɢɥɢ ɦɨɞɭɥɟɣ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɦɨɠɟɬ 

ɫɢɥɶɧɨ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ 

ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɤɚɛɟɥɹ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɤɚɠɞɵɣ 

ɉɅɄ ɢɥɢ ɤɚɠɞɵɣ ɦɨɞɭɥɶ ɭɞɚɥɟɧɧɨɝɨ ɜɜɨɞɚ ɫɧɚɛɠɚɸɬɫɹ ɜɫɬɪɨɟɧɧɵɦ 
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ɫɬɚɛɢɥɢɡɚɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɹ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɪɦɚɥɶɧɨɟ ɢɯ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɜ ɞɢɚɩɚɡɨɧɟ ɧɚɩɪɹɠɟɧɢɣ ɨɬ 10 ɞɨ 30 ȼ. 

ɇɢɡɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɩɢɬɚɬɶ ɤɨɧɬɪɨɥɥɟɪɵ ɨɬ 

ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɛɨɪɬɨɜɵɯ ɫɟɬɟɣ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢɥɢ ɩɟɪɟɧɨɫɧɵɯ 

ɚɤɤɭɦɭɥɹɬɨɪɨɜ. 

ȼ ɉɅɄ ɢɧɨɝɞɚ ɢɫɩɨɥɶɡɭɸɬ ɛɚɬɚɪɟɸ ɞɥɹ ɩɢɬɚɧɢɹ ɱɚɫɨɜ ɪɟɚɥɶɧɨɝɨ 

ɜɪɟɦɟɧɢ (ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɩɪɢ ɜɵɤɥɸɱɟɧɧɨɦ ɉɅɄ) ɢ ɞɥɹ 

ɫɨɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɜ ɉɁɍ ɧɚ ɜɪɟɦɹ ɚɜɚɪɢɣɧɵɯ ɩɟɪɟɪɵɜɨɜ ɩɢɬɚɧɢɹ. 

ȼɪɟɦɹ ɪɟɚɤɰɢɢ ɤɨɧɬɪɨɥɥɟɪɚ - ɷɬɨ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ ɨɬ ɦɨɦɟɧɬɚ 

ɩɨɹɜɥɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɢɫɬɟɦɭ (ɫɨ ɫɬɨɪɨɧɵ ɦɨɞɭɥɟɣ ɜɜɨɞɚ ɢɥɢ ɨɩɟɪɚɬɨɪɚ) 

ɞɨ ɦɨɦɟɧɬɚ ɜɵɪɚɛɨɬɤɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɟɚɤɰɢɢ. ȼɪɟɦɹ ɪɟɚɤɰɢɢ ɡɚɜɢɫɢɬ ɨɬ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɤɨɧɬɪɨɥɥɟɪɚ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ ɦɨɞɭɥɟɣ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɩɪɨɰɟɫɫɨɪɚ. 

ȼ ɤɨɧɬɪɨɥɥɟɪɚɯ ɞɥɹ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɪɢɦɟɧɟɧɢɣ ɦɨɝɭɬ ɛɵɬɶ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ (ɫɦ. ɬɚɤɠɟ ɪɚɡɞɟɥ 

"Ⱥɩɩɚɪɚɬɧɨɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ"): 

  ɨɛɧɚɪɭɠɟɧɢɟ ɨɲɢɛɨɤ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɰɟɫɫɨɪɚ; 

  ɫɢɝɧɚɥɢɡɚɰɢɹ ɨ ɫɪɚɛɚɬɵɜɚɧɢɢ ɫɬɨɪɨɠɟɜɨɝɨ ɬɚɣɦɟɪɚ; 

  ɨɛɧɚɪɭɠɟɧɢɟ ɨɬɤɚɡɚ ɛɚɬɚɪɟɢ ɢɥɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ; 

  ɨɛɧɚɪɭɠɟɧɢɟ ɫɛɨɹ ɩɚɦɹɬɢ; 

  ɩɪɨɜɟɪɤɚ ɩɪɨɝɪɚɦɦɵ ɩɨɥɶɡɨɜɚɬɟɥɹ; 

  ɨɛɧɚɪɭɠɟɧɢɟ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹ; 

  ɨɛɧɚɪɭɠɟɧɢɟ ɨɛɪɵɜɚ ɢɥɢ ɤ. ɡ. ɜ ɰɟɩɢ ɞɚɬɱɢɤɚ ɢ ɧɚɝɪɭɡɤɢ. 

ȼ ɤɨɧɬɪɨɥɥɟɪɚɯ ɞɥɹ ɫɢɫɬɟɦ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɡɚɳɢɬɵ (ɉȺɁ) ɢ 

ɫɢɝɧɚɥɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɩɚɫɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɦɨɠɟɬ ɛɵɬɶ 

ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ ɫɢɫɬɟɦɵ: 

ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɟɬɢ, ɩɪɨɰɟɫɫɨɪɧɨɝɨ ɦɨɞɭɥɹ ɢɥɢ ɤɨɧɬɪɨɥɥɟɪɚ, ɢɫɬɨɱɧɢɤɚ 

ɩɢɬɚɧɢɹ, ɫɟɬɟɜɨɝɨ ɫɟɪɜɟɪɚ, ɡɚɦɤɧɭɬɵɯ ɤɨɧɬɭɪɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɦɨɞɭɥɟɣ ɜɜɨɞɚ-ɜɵɜɨɞɚ. Ɉɛɴɟɤɬɨɦ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɛɵɱɧɨ 
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ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɚɹ ɢɥɢ ɧɚɢɛɨɥɟɟ ɧɟɧɚɞɟɠɧɚɹ ɱɚɫɬɶ ɫɢɫɬɟɦɵ 

(ɩɨɞɪɨɛɧɟɟ ɫɦ. ɪɚɡɞɟɥ "Ⱥɩɩɚɪɚɬɧɨɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ"). 

ɇɚɞɟɠɧɨɫɬɶ ɤɨɧɬɪɨɥɥɟɪɨɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɪɚɛɨɬɤɨɣ ɧɚ ɨɬɤɚɡ, 

ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɫɭɦɦɚɪɧɨɝɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɤɨɧɬɪɨɥɥɟɪɚ ɤ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦɭ ɨɠɢɞɚɧɢɸ ɱɢɫɥɚ ɟɝɨ ɨɬɤɚɡɨɜ ɜ 

ɬɟɱɟɧɢɟ ɷɬɨɝɨ ɜɪɟɦɟɧɢ (ȽɈɋɌ 27.002-89) ɢɥɢ ɧɚɪɚɛɨɬɤɨɣ ɞɨ ɨɬɤɚɡɚ - ɜɪɟɦɟɧɟɦ 

ɨɬ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨ ɩɟɪɜɨɝɨ ɨɬɤɚɡɚ. ɇɚɞɟɠɧɨɫɬɶ ɫɜɹɡɚɧɚ ɫ 

ɞɨɩɭɫɬɢɦɵɦɢ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɩɟɪɟɝɪɭɡɤɚɦɢ - ɚɦɩɥɢɬɭɞɨɣ ɜɢɛɪɚɰɢɢ ɜ 

ɬɪɟɛɭɟɦɨɦ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ, ɞɨɩɭɫɬɢɦɵɦ ɭɫɤɨɪɟɧɢɟɦ ɩɪɢ ɭɞɚɪɟ. 

ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɤɨɧɬɪɨɥɥɟɪɨɜ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɤɧɨɩɨɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɢɥɢ ɫ ɩɨɦɨɳɶɸ 

ɩɟɪɟɧɨɫɧɨɝɨ ɩɭɥɶɬɚ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɩɭɥɶɬɚ ɜ ɩɨɫɥɟɞɧɟɟ 

ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɩɶɸɬɟɪ ɮɨɪɦɚɬɚ "ɧɨɭɬɛɭɤ". ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ 

ɦɨɳɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ, 

ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɧɚɩɪɢɦɟɪ 

CoDeSys ɢɥɢ ISa GRAF ɜɵɩɨɥɧɹɸɳɟɟ ɬɪɚɧɫɥɹɰɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɹɡɵɤɚ 

ɫɬɚɧɞɚɪɬɚ ɆɗɄ 61131-3 ɜ ɢɫɩɨɥɧɹɟɦɵɣ ɤɨɞ ɩɪɨɰɟɫɫɨɪɚ, ɤɨɬɨɪɵɣ ɡɚɝɪɭɠɚɟɬɫɹ 

ɜ ɉɁɍ ɉɅɄ, ɧɚɩɪɢɦɟɪ, ɱɟɪɟɡ ɩɨɪɬ Ethernet. 

ɋɬɨɪɨɠɟɜɨɣ ɬɚɣɦɟɪ(Watchdog Timer-WDT) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɫɱɟɬɱɢɤ, ɤɨɬɨɪɵɣ ɫɱɢɬɚɟɬ ɢɦɩɭɥɶɫɵ ɬɚɤɬɨɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɢ ɜ ɧɨɪɦɚɥɶɧɨɦ 

ɪɟɠɢɦɟ ɩɟɪɢɨɞɢɱɟɫɤɢ ɫɛɪɚɫɵɜɚɟɬɫɹ (ɩɟɪɟɡɚɩɭɫɤɚɟɬɫɹ) . 

ɑɚɫɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ(Ɋȼ) ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɜɚɪɰɟɜɵɟ ɱɚɫɵ, 

ɤɨɬɨɪɵɟ ɩɢɬɚɸɬɫɹ ɨɬ ɛɚɬɚɪɟɣɤɢ ɢ ɩɨɷɬɨɦɭ ɩɪɨɞɨɥɠɚɸɬ ɢɞɬɢ ɩɪɢ 

ɜɵɤɥɸɱɟɧɧɨɦ ɉɅɄ. ɑɚɫɵ Ɋȼ ɢɫɩɨɥɶɡɭɸɬɫɹ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 

ɭɥɢɱɧɵɦ ɨɫɜɟɳɟɧɢɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɫɭɬɨɤ, ɜ ɫɢɫɬɟɦɚɯ ɨɯɪɚɧɵ 

ɨɛɴɟɤɬɨɜ ɢ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɚ ɩɪɢɜɹɡɤɚ ɞɚɧɧɵɯ ɢɥɢ ɫɨɛɵɬɢɣ ɤ 

ɚɫɬɪɨɧɨɦɢɱɟɫɤɨɦɭ ɜɪɟɦɟɧɢ. 
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2.1 Ɋɚɡɪɚɛɨɬɤɚ ɛɚɡɵ ɡɧɚɧɢɣ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɥɨɝɢɱɟɫɤɢɯ 

ɤɨɧɬɪɨɥɥɟɪɨɜ 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɬɟɯɧɢɱɟɫɤɢɯ ɡɚɞɚɧɢɣ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɧɨɜɨɣ 

ɤɨɧɬɪɨɥɶɧɨ-ɩɪɨɜɟɪɨɱɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɨɬɞɟɥ 302 ȺɈ ɂɋɋ, 

ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉɅɄ, ɤ ɤɨɬɨɪɵɦ 

ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ. 

ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨ ɤɨɬɨɪɵɦ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬɛɨɪ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2.1. 

 Ɍɚɛɥɢɰɚ 2.1- ȼɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɉɛɨɡɧɚɱɟɧɢɟ ɜ 
ɩɪɨɝɪɚɦɦɟ ȿɞ. ɢɡɦɟɪɟɧɢя 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɮɢɡɢɱɟɫɤɨɣ 
ɜɟɥɢɱɢɧɵ 

Ɋɚɧɝ 

Ɏɢɪɦɚ ɢɡɝɨɬɨɜɢɬɟɥɶ ɉɅɄ. Ɏɢɪɦɚ 
ɢɡɝɨɬɨɜɢɬɟɥɶ. - Ʉɚɱɟɫɬɜɟɧɧɚɹ 30 

Ɇɨɞɟɥɶ ɉɅɄ. Ɍɢɩ. (ɧɚɡɜɚɧɢɟ) 
ɩɪɢɛɨɪɚ. - Ʉɚɱɟɫɬɜɟɧɧɚɹ 31 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ 
ɤɨɧɬɪɨɥɥɟɪɚ, ɩɟɪɟɦɟɧɧɵɦ 
ɬɨɤɨɦ.  

U ɩɢɬ ɩɟɪɟɦ. ȼɨɥɶɬɵ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 8 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ 
ɤɨɧɬɪɨɥɥɟɪɚ, ɩɨɫɬɨɹɧɧɵɦ 
ɬɨɤɨɦ.  

U ɩɢɬ ɩɨɫɬ. ȼɨɥɶɬɵ Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 13 

ɇɚɩɪɹɠɟɧɢɟ ɜɫɬɪɨɟɧɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. 

U ɜɫɬɪɨɣ. 
ɂɫɬ.ɩɢɬ. ȼɨɥɶɬɵ Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 9 

Ɋɚɡɪɹɞɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ 
ɤɨɧɬɪɨɥɥɟɪɚ. Ɋɚɡɪɹɞɧɨɫɬɶ Ɇɉ. Ȼɢɬɵ Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 1 

Ɉɛɴɟɦ ɩɨɫɬɨɹɧɧɨɣ ɩɚɦɹɬɢ. ɉɁɍ. Ɇɟɝɚɛɚɣɬɵ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 11 
Ɉɛɴɟɦ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ. ɈɁɍ. Ɇɟɝɚɛɚɣɬɵ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 12 
Ʉɨɥ-ɜɨ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɨɜ. Ʉɨɥ-ɜɨ DI. ɒɬ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 10 
Ʉɨɥ-ɜɨ ɞɢɫɤɪɟɬɧɵɯ ɜɵɯɨɞɨɜ 
ɪɟɥɟ. Ʉɨɥ-ɜɨ DQ (ɪɟɥɟ). ɒɬ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 2 

Ʉɨɥ-ɜɨ ɞɢɫɤɪɟɬɧɵɯ ɜɵɯɨɞɨɜ 
ɬɪɚɧɡɢɫɬɨɪɧɵɯ. 

Ʉɨɥ-ɜɨ DQ 
(ɬɪɚɧɡ). ɒɬ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 14 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ 
ɞɢɫɤɪɟɬɧɵɯ ɜɵɯɨɞɨɜ ɪɟɥɟ. MAX I DQ (ɪɟɥɟ). ɒɬ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 15 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ 
ɞɢɫɤɪɟɬɧɵɯ ɜɵɯɨɞɨɜ 
ɬɪɚɧɡɢɫɬɨɪɚ. 

MAX I DQ 
(ɬɪɚɧɡ). ɒɬ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 16 

Ʉɨɥ-ɜɨ ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜ. Ʉɨɥ-ɜɨ (AI) ɒɬ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 3 
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Ɉɤɨɧɱɚɧɢɟ Ɍɚɛɥɢɰɵ 2.1 

          ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɉɛɨɡɧɚɱɟɧɢɟ ɜ 
ɩɪɨɝɪɚɦɦɟ ȿɞ. ɢɡɦɟɪɟɧɢɹ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɮɢɡɢɱɟɫɤɨɣ 
ɜɟɥɢɱɢɧɵ 

Ɋɚɧɝ 

Ʉɨɥ-ɜɨ ɚɧɚɥɨɝɨɜɵɯ ɜɵɯɨɞɨɜ Ʉɨɥ-ɜɨ (AQ) ɒɬ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 17 
Ʉɨɥ-ɜɨ ɧɚɪɚɳɢɜɚɟɦɵɯ 
ɦɨɞɭɥɟɣ. 

Ʉɨɥ-ɜɨ ɧɚɪɚɳ. 
ɦɨɞɭɥɟɣ. ɒɬ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 4 

Ɋɚɡɪɹɞɧɨɫɬɶ ɚɧɚɥɨɝɨ-
ɰɢɮɪɨɜɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ. Ɋɚɡɪɹɞɧɨɫɬɶ Ⱥɐɉ. Ȼɢɬɵ Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 18 

Ɋɚɡɪɹɞɧɨɫɬɶ ɰɢɮɪɨ-
ɚɧɚɥɨɝɨɜɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 

Ɋɚɡɪɹɞɧɨɫɬɶ ɐȺɉ. Ȼɢɬɵ Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 19 

əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɤɨɧɬɪɨɥɥɟɪɚ. 

əɡɵɤ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢ
ɹ. 

- Ʉɚɱɟɫɬɜɟɧɧɚɹ 5 

ɂɧɬɟɪɮɟɣɫ ɫɜɹɡɢ ɢ ɨɛɦɟɧɚ 
ɤɨɧɬɪɨɥɥɟɪɚ. ɂɧɬɟɪɮɟɣɫ - Ʉɚɱɟɫɬɜɟɧɧɚɹ 6 

ɉɪɨɬɨɤɨɥ ɫɜɹɡɢ ɢ ɨɛɦɟɧɚ 
ɤɨɧɬɪɨɥɥɟɪɚ. ɉɪɨɬɨɤɨɥ. - Ʉɚɱɟɫɬɜɟɧɧɚɹ 7 

ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɦɟɠɞɭ 
ɨɬɤɚɡɚɦɢ, ɧɚɪɚɛɨɬɤɚ ɧɚ ɨɬɤɚɡ. 

ɇɚɪɚɛɨɬɤɚ ɧɚ 
ɨɬɤɚɡ. ɑɚɫɵ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 20 

ɋɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ. ɋɪɟɞɧɢɣ ɫɪɨɤ 
ɫɥɭɠɛɵ. Ʌɟɬ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 21 

Ɇɚɫɫɚ. Ɇɚɫɫɚ. Ʉɝ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 25 
Ⱦɥɢɧɚ. Ⱦɥɢɧɚ. ɦɦ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 26 
ɒɢɪɢɧɚ. ɒɢɪɢɧɚ. ɦɦ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 27 
ȼɵɫɨɬɚ. ȼɵɫɨɬɚ. ɦɦ. Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 28 

MAX ɬɟɦɩɟɪɚɬɭɪɚ. MAX 
ɬɟɦɩɟɪɚɬɭɪɚ. °C Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 22 

MIN ɬɟɦɩɟɪɚɬɭɪɚ. MIN ɬɟɦɩɟɪɚɬɭɪɚ. °C Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 23 
MAX ɜɥɚɠɧɨɫɬɶ. MAX ɜɥɚɠɧɨɫɬɶ. % Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 24 

ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ ɤɨɪɩɭɫɚ IP. ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ 
ɤɨɪɩɭɫɚ IP. IP Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ 29 

 

Ɍɚɤɠɟ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɪɚɧɠɢɪɨɜɚɧɢɟ ɜɫɟɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɱɬɨ 

ɩɨɡɜɨɥɢɬ ɩɨɧɢɦɚɬɶ ɡɧɚɱɢɦɨɫɬɶ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɩɪɢ ɜɵɛɨɪɟ 

ɤɨɧɬɪɨɥɥɟɪɚ. 

ɉɪɨɢɡɜɟɞɟɦ ɨɩɢɫɚɧɢɟ ɤɚɠɞɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

Ɏɢɪɦɚ ɢɡɝɨɬɨɜɢɬɟɥɶ ɉɅɄ- ɨɪɝɚɧɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɹɳɚɹ ɉɅɄ, ɜ ɞɚɧɧɨɟ 

ɜɪɟɦɹ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɜɨɸ ɩɪɨɞɭɤɰɢɸ ɨɤɨɥɨ 50 ɨɬɟɱɟɫɬɜɟɧɧɵɯ 

ɮɢɪɦ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɉɅɄ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵ ɤɨɧɬɪɨɥɥɟɪɵ Ɉɜɟɧ, Ɋɟɦɢɤɨɧɬ, 

ɗɅɋɂ-Ɍ, Ɇɢɤɨɧɬ, ɗɦɢɤɨɧ ɢ ɞɪ.) 
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Ɇɨɞɟɥɶ ɉɅɄ-ɧɚɡɜɚɧɢɟ ɩɪɢɛɨɪɚ, ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɧɚ ɪɵɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɩɨ ɧɟɫɤɨɥɶɤɨ ɦɨɞɟɥɟɣ, ɨɬɥɢɱɚɸɳɢɯɫɹ 

ɦɟɠɞɭ ɫɨɛɨɣ ɬɟɯɧɢɱɟɫɤɢɦɢ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɢ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɦɢ 

ɫɜɨɣɫɬɜɚɦɢ. 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɤɨɧɬɪɨɥɥɟɪɚ, ɩɟɪɟɦɟɧɧɵɦ ɬɨɤɨɦ- ɧɨɦɢɧɚɥɶɧɨɟ 

ɩɟɪɟɦɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɤɨɬɨɪɨɦ ɤɨɧɬɪɨɥɥɟɪ ɦɨɠɟɬ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ. ɋɭɳɟɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ (110-220 ȼ). 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɤɨɧɬɪɨɥɥɟɪɚ, ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ- ɧɨɦɢɧɚɥɶɧɨɟ 

ɩɨɫɬɨɹɧɧɨɟ (ɮɢɥɶɬɪɨɜɚɧɧɨɟ) ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɤɨɬɨɪɨɦ ɤɨɧɬɪɨɥɥɟɪ ɦɨɠɟɬ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ. ɋɭɳɟɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ (10-30 ȼ). 

ɇɚɩɪɹɠɟɧɢɟ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ- ɧɨɦɢɧɚɥɶɧɨɟ 

ɩɨɫɬɨɹɧɧɨɟ (ɮɢɥɶɬɪɨɜɚɧɧɨɟ) ɧɚɩɪɹɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɜɵɞɚɜɚɬɶ 

ɜɫɬɪɨɟɧɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɤɨɧɬɪɨɥɥɟɪɚ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɢɬɚɧɢɹ 

ɦɨɞɭɥɟɣ ɪɚɫɲɢɪɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɬɨɪɢɱɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ. ɋɭɳɟɫɬɜɭɸɳɢɟ 

ɡɧɚɱɟɧɢɹ (10-30 ȼ). 

Ɋɚɡɪɹɞɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ ɤɨɧɬɪɨɥɥɟɪɚ-ɪɚɡɪɹɞɧɨɫɬɶ (ɛɢɬɧɨɫɬɶ) 

ɩɪɨɰɟɫɫɨɪɚ ɨɩɪɟɞɟɥɹɟɬ ɪɚɡɦɟɪ ɦɚɲɢɧɧɨɝɨ ɫɥɨɜɚ - ɩɨɪɰɢɟɣ, ɤɨɬɨɪɨɣ ɩɪɨɰɟɫɫɨɪ 

ɨɛɦɟɧɢɜɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɟɣ ɫ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɶɸ. ȿɫɥɢ ɪɚɡɦɟɪ ɦɚɲɢɧɧɨɝɨ 

ɫɥɨɜɚ ɪɚɜɟɧ 1 ɛɚɣɬɭ, ɬɨ ɩɪɨɰɟɫɫɨɪ ɧɚɡɵɜɚɸɬ ɜɨɫɶɦɢɪɚɡɪɹɞɧɵɦ (8 ɛɢɬ), ɟɫɥɢ ɨɧ 

ɪɚɜɟɧ 2 ɛɚɣɬɚɦ, ɩɪɨɰɟɫɫɨɪ ɧɚɡɵɜɚɸɬ ɲɟɫɬɧɚɞɰɚɬɢɪɚɡɪɹɞɧɵɦ (16 ɛɢɬ). 

ɋɭɳɟɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ (8-64 ɛɢɬ). 

Ɉɛɴɟɦ ɩɨɫɬɨɹɧɧɨɣ ɩɚɦɹɬɢ-ɨɛɴɟɦ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ, 

ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɯɪɚɧɟɧɢɹ ɪɟɞɤɨ ɢɡɦɟɧɹɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɬɚɤɨɣ, ɤɚɤ 

ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ, ɞɪɚɣɜɟɪɵ ɭɫɬɪɨɣɫɬɜ, ɡɚɝɪɭɡɱɢɤ, ɢɫɩɨɥɧɹɟɦɵɣ ɦɨɞɭɥɶ 

ɩɪɨɝɪɚɦɦɵ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɋɭɳɟɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ (4-64 Ɇɛ). 

Ɉɛɴɟɦ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ-ɨɛɴɟɦ ɩɚɦɹɬɢ ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɦɧɨɝɨɤɪɚɬɧɨ ɢɡɦɟɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ 

ɤɨɧɬɪɨɥɥɟɪɚ, ɧɚɩɪɢɦɟɪ, ɡɧɚɱɟɧɢɹ ɬɟɝɨɜ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɜɵɱɢɫɥɟɧɢɣ, 
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ɞɢɚɝɧɨɫɬɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɦɚɫɫɢɜɵ, ɜɵɜɨɞɢɦɵɟ ɧɚ ɝɪɚɮɢɤɢ, ɞɚɧɧɵɟ ɞɥɹ 

ɨɬɨɛɪɚɠɟɧɢɹ ɧɚ ɞɢɫɩɥɟɟ. ɋɭɳɟɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ (4-128 Ɇɛ). 

Ʉɨɥɢɱɟɫɬɜɨ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɨɜ- ɤɨɥɢɱɟɫɬɜɨ ɜɯɨɞɨɜ ɉɅɄ 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ. Ɉɞɢɧ ɞɢɫɤɪɟɬɧɵɣ ɜɯɨɞ 

ɉɅɄ ɫɩɨɫɨɛɟɧ ɩɪɢɧɢɦɚɬɶ ɨɞɢɧ ɛɢɧɚɪɧɵɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ, 

ɨɩɢɫɵɜɚɟɦɵɣ ɞɜɭɦɹ ɫɨɫɬɨɹɧɢɹɦɢ – ɜɤɥɸɱɟɧ ɢɥɢ ɜɵɤɥɸɱɟɧ. ɋɭɳɟɫɬɜɭɸɳɢɟ 

ɡɧɚɱɟɧɢɹ (1-255). 

Ʉɨɥɢɱɟɫɬɜɨ ɞɢɫɤɪɟɬɧɵɯ ɜɵɯɨɞɨɜ(ɪɟɥɟ)- ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɨɜ 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɜɵɞɚɱɢ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ, ɩɨɫɬɪɨɟɧɧɵɯ ɧɚ ɨɫɧɨɜɟ 

ɷɥɟɤɬɪɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɪɟɥɟ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɨɫɬɨɹɧɢɟɦ 

ɜɤɥɸɱɟɧɨ/ɜɵɤɥɸɱɟɧɨ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. ɋɭɳɟɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ (1-

255). 

Ʉɨɥɢɱɟɫɬɜɨ ɞɢɫɤɪɟɬɧɵɯ ɜɵɯɨɞɨɜ (ɬɪɚɧɡɢɫɬɨɪɧɵɯ)- ɤɨɥɢɱɟɫɬɜɨ 

ɜɵɯɨɞɨɜ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɜɵɞɚɱɢ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ, ɩɨɫɬɪɨɟɧɧɵɯ ɧɚ 

ɨɫɧɨɜɟ ɬɜɟɪɞɨɬɟɥɶɧɵɯ ɪɟɥɟ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɨɫɬɨɹɧɢɟɦ 

ɜɤɥɸɱɟɧɨ/ɜɵɤɥɸɱɟɧɨ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. ȼ ɫɪɚɜɧɟɧɢɢ ɫ ɷɥɟɤɬɪɨ-

ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɪɟɥɟ ɨɛɥɚɞɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ. 

ɋɭɳɟɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ (1-255). 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɞɢɫɤɪɟɬɧɵɯ ɜɵɯɨɞɨɜ ɪɟɥɟ- ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ 

ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɤɨɦɦɭɬɢɪɨɜɚɬɶ ɪɟɥɟɣɧɵɣ ɞɢɫɤɪɟɬɧɵɣ ɜɵɯɨɞ. ɋɭɳɟɫɬɜɭɸɳɢɟ 

ɡɧɚɱɟɧɢɹ (1-5 Ⱥ). 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɞɢɫɤɪɟɬɧɵɯ ɜɵɯɨɞɨɜ ɬɪɚɧɡɢɫɬɨɪɚ-ɦɚɤɫɢɦɚɥɶɧɵɣ 

ɬɨɤ ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɤɨɦɦɭɬɢɪɨɜɚɬɶ ɬɪɚɧɡɢɫɬɨɪɧɵɣ ɞɢɫɤɪɟɬɧɵɣ ɜɵɯɨɞ. 

ɋɭɳɟɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ (1-2 Ⱥ) 

Ʉɨɥɢɱɟɫɬɜɨ ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜ- ɤɨɥɢɱɟɫɬɜɨ ɜɯɨɞɨɜ ɉɅɄ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ. Ⱦɥɹ ɭɧɢɮɢɤɚɰɢɢ 

(ɫɨɤɪɚɳɟɧɢɹ ɱɢɫɥɚ ɬɢɩɨɜ) ɦɨɞɭɥɟɣ ɜɜɨɞɚ ɢɫɩɨɥɶɡɭɸɬ ɭɫɬɪɨɣɫɬɜɚ 

ɧɨɪɦɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɨɜ, ɤɨɬɨɪɵɟ ɩɪɟɨɛɪɚɡɭɸɬ ɢɡɦɟɪɹɟɦɭɸ ɮɢɡɢɱɟɫɤɭɸ 

ɜɟɥɢɱɢɧɭ ɜ ɫɬɚɧɞɚɪɬɧɵɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ȽɈɋɌ 
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26.011-80 ɢ ȽɈɋɌ Ɋ 51841-2001. Ɏɚɤɬɢɱɟɫɤɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɬɚɧɞɚɪɬɧɵɟ ɞɢɚɩɚɡɨɧɵ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ: 0...10 

ȼ, 0... ±10 ȼ, 1...5 ȼ ɢ 4...20 ɦȺ, 0...20 ɦȺ. ȽɈɋɌ Ɋ 51841-2001[12]. 

Ʉɨɥɢɱɟɫɬɜɨ ɚɧɚɥɨɝɨɜɵɯ ɜɵɯɨɞɨɜ-ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɨɜ ɉɅɄ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɜɵɞɚɱɢ ɚɧɚɥɨɝɨɜɵɯ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɚɧɚɥɨɝɨɜɵɯ 

ɫɢɝɧɚɥɨɜ. 

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɪɚɳɢɜɚɟɦɵɯ ɦɨɞɭɥɟɣ-ɤɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɫ 

ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ ɪɚɫɲɢɪɟɧɢɟ ɮɭɧɤɰɢɣ ɉɅɄ. 

Ɋɚɡɪɹɞɧɨɫɬɶ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ-ɪɚɡɪɹɞɧɨɫɬɶ Ⱥɐɉ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɤɨɥɢɱɟɫɬɜɨ ɞɢɫɤɪɟɬɧɵɯ ɡɧɚɱɟɧɢɣ, ɤɨɬɨɪɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

ɦɨɠɟɬ ɜɵɞɚɬɶ ɧɚ ɜɵɯɨɞɟ. ɇɚɩɪɢɦɟɪ, ɞɜɨɢɱɧɵɣ 8-ɪɚɡɪɹɞɧɵɣ Ⱥɐɉ ɫɩɨɫɨɛɟɧ 

ɜɵɞɚɬɶ 256 ɞɢɫɤɪɟɬɧɵɯ ɡɧɚɱɟɧɢɣ (0…255). 

Ɋɚɡɪɹɞɧɨɫɬɶ ɰɢɮɪɨ-ɚɧɚɥɨɝɨɜɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ - ɤɨɥɢɱɟɫɬɜɨ 

ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ, ɤɨɬɨɪɵɟ ɐȺɉ ɦɨɠɟɬ ɜɨɫɩɪɨɢɡɜɟɫɬɢ. 

ɇɚɩɪɢɦɟɪ, ɨɞɧɨɛɢɬɧɵɣ ɐȺɉ ɫɩɨɫɨɛɟɧ ɜɨɫɩɪɨɢɡɜɟɫɬɢ ɞɜɚ (21) ɭɪɨɜɧɹ, ɚ 

ɜɨɫɶɦɢ ɛɢɬɧɵɣ — 256 (28) ɭɪɨɜɧɟɣ. 

əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɤɨɧɬɪɨɥɥɟɪɚ. Ʉɨɧɬɪɨɥɥɟɪɵ ɦɨɝɭɬ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ ɹɡɵɤɚɯ: 

 ɧɚ ɤɥɚɫɫɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢɯ ɹɡɵɤɚɯ (C, ɋ#, Visual Basic); 

 ɧɚ ɹɡɵɤɚɯ ɆɗɄ 61131-3. 

Иɧɬɟɪɮɟɣɫ ɫɜɹɡɢ ɢ ɨɛɦɟɧɚ ɤɨɧɬɪɨɥɥɟɪɚ- ɞɥɹ ɪɚɛɨɬɵ ɫ ɭɞɚɥɟɧɧɵɦɢ 
ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɢɥɢ ɩɨɞɫɢɫɬɟɦɚɦɢ ɉɅɄ ɞɨɥɠɟɧ ɩɨɞɞɟɪɠɢɜɚɬɶ ɢɧɬɟɪɮɟɣɫɵ 
ɫɜɹɡɢ ɬɚɤɢɯ ɤɚɤ RS-232. -422. -485. Profibus, EthernetCAN, LON, MIL  1553 ɢ 

ɦɧɨɝɢɯ ɞɪɭɝɢɯ [28]. 

ɉɪɨɬɨɤɨɥ ɫɜɹɡɢ ɢ ɨɛɦɟɧɚ ɤɨɧɬɪɨɥɥɟɪɚ-ɞɥɹ ɪɚɛɨɬɵ ɫ ɭɞɚɥɟɧɧɵɦɢ 
ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɢɥɢ ɩɨɞɫɢɫɬɟɦɚɦɢ ɉɅɄ ɞɨɥɠɟɧ ɩɨɞɞɟɪɠɢɜɚɬɶ ɩɪɨɬɨɤɨɥɵ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɟɬɟɣ, ɬɚɤɢɟ ɤɚɤ Profibus, Canbus, Modbus, Lonwork ɢ ɞɪ., ɚ 
ɬɚɤɠɟ ɥɨɤɚɥɶɧɵɟ ɫɟɬɢ [29]. 
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ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɦɟɠɞɭ ɨɬɤɚɡɚɦɢ, ɧɚɪɚɛɨɬɤɚ ɧɚ ɨɬɤɚɡ-ɧɚɞɟɠɧɨɫɬɶ 
ɤɨɧɬɪɨɥɥɟɪɨɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɪɚɛɨɬɤɨɣ ɧɚ ɨɬɤɚɡ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 
ɨɬɧɨɲɟɧɢɟ ɫɭɦɦɚɪɧɨɝɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɨɧɬɪɨɥɥɟɪɚ ɤ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɦɭ ɨɠɢɞɚɧɢɸ ɱɢɫɥɚ ɟɝɨ ɨɬɤɚɡɨɜ ɜ ɬɟɱɟɧɢɟ ɷɬɨɝɨ ɜɪɟɦɟɧɢ. 

ɋɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ-ɷɬɨ ɩɟɪɢɨɞ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɨɜɢɬɟɥɶ ɉɅɄ 

ɨɛɹɡɭɟɬɫɹ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɬɪɟɛɢɬɟɥɸ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɜɚɪɚ ɩɨ 
ɧɚɡɧɚɱɟɧɢɸ; ɧɟɫɬɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɭɳɟɫɬɜɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ, ɜɨɡɧɢɤɲɢɟ 
ɩɨ ɟɝɨ ɜɢɧɟ 

MAX ɬɟɦɩɟɪɚɬɭɪɚ-ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɤɨɬɨɪɨɣ ɉɅɄ 
ɝɚɪɚɧɬɢɪɨɜɚɧɨ ɜɵɩɨɥɧɹɟɬ ɫɜɨɢ ɮɭɧɤɰɢɢ. 

MIN ɬɟɦɩɟɪɚɬɭɪɚ-ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɤɨɬɨɪɨɣ ɉɅɄ 
ɝɚɪɚɧɬɢɪɨɜɚɧɨ ɜɵɩɨɥɧɹɟɬ ɫɜɨɢ ɮɭɧɤɰɢɢ. 

ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ ɤɨɪɩɭɫɚ IP- ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɛɟɫɩɟɱɢɜɚɟɦɚɹ ɤɨɪɩɭɫɨɦ ɤɨɧɬɪɨɥɥɟɪɚ, 
ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ȽɈɋɌ 14254-96. Ⱦɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɫɬɟɩɟɧɢ ɡɚɳɢɬɵ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɟ ɛɭɤɜɵ "IP", ɡɚ ɤɨɬɨɪɵɦɢ ɫɥɟɞɭɸɬ ɞɜɟ ɰɢɮɪɵ. ɉɟɪɜɚɹ ɰɢɮɪɚ 
ɨɛɨɡɧɚɱɚɟɬ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ ɢɡɞɟɥɢɹ ɨɬ ɩɨɩɚɞɚɧɢɹ ɜɧɭɬɪɶ ɬɜɟɪɞɵɯ 
ɩɨɫɬɨɪɨɧɧɢɯ ɬɟɥ, ɜɬɨɪɚɹ ɰɢɮɪɚ ɨɛɨɡɧɚɱɚɟɬ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ ɢɡɞɟɥɢɹ ɨɬ 
ɩɨɩɚɞɚɧɢɹ ɜɨɞɵ. Ɋɚɫɲɢɮɪɨɜɤɚ ɨɛɨɡɧɚɱɟɧɢɣ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥ. 2.2. 

Ɍɚɛɥɢɰɚ 2.2- Ɂɧɚɱɟɧɢɹ ɰɢɮɪ ɜ ɨɛɨɡɧɚɱɟɧɢɢ IP ɫɬɟɩɟɧɢ ɡɚɳɢɬɵ 

ɐɢɮɪɚ Ɂɧɚɱɟɧɢɟ ɩɟɪɜɨɣ ɰɢɮɪɵ. Ɂɧɚɱɟɧɢɟ ɜɬɨɪɨɣ ɰɢɮɪɵ. 

0 Ɂɚɳɢɬɚ ɨɬɫɭɬɫɬɜɭɟɬ Ɂɚɳɢɬɚ ɨɬɫɭɬɫɬɜɭɟɬ 

1 Ɂɚɳɢɬɚ ɨɬ ɬɜɟɪɞɵɯ ɬɟɥ ɪɚɡɦɟɪɨɦ ɛɨɥɟɟ 50 ɦɦ Ɂɚɳɢɬɚ ɨɬ ɤɚɩɟɥɶ ɜɨɞɵ 

2 Ɂɚɳɢɬɚ ɨɬ ɬɜɟɪɞɵɯ ɬɟɥ ɪɚɡɦɟɪɨɦ ɛɨɥɟɟ 12 ɦɦ Ɂɚɳɢɬɚ ɨɬ ɤɚɩɟɥɶ ɜɨɞɵ 

ɩɪɢ ɧɚɤɥɨɧɟ ɞɨ 15º 

3 Ɂɚɳɢɬɚ ɨɬ ɬɜɟɪɞɵɯ ɬɟɥ ɪɚɡɦɟɪɨɦ ɛɨɥɟɟ 2,5 ɦɦ Ɂɚɳɢɬɚ ɨɬ ɞɨɠɞɹ 

4 Ɂɚɳɢɬɚ ɨɬ ɬɜɟɪɞɵɯ ɬɟɥ ɪɚɡɦɟɪɨɦ ɛɨɥɟɟ 1 ɦɦ Ɂɚɳɢɬɚ ɨɬ ɛɪɵɡɝ 

5 Ɂɚɳɢɬɚ ɨɬ ɩɵɥɢ. ɉɪɨɧɢɤɧɨɜɟɧɢɟ ɩɵɥɢ  Ɂɚɳɢɬɚ ɨɬ ɜɨɞɹɧɵɯ ɫɬɪɭɣ 

6 ɉɵɥɟɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ. ɉɵɥɶ ɧɟ ɩɪɨɧɢɤɚɟɬ ɜ 
ɨɛɨɥɨɱɤɭ 

Ɂɚɳɢɬɚ ɨɬ ɜɨɥɧ ɜɨɞɵ 
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2.2 Ɇɟɬɨɞɢɤɚ ɩɪɢɧяɬɢя ɪɟɲɟɧɢɣ ɩɨ ɜɵɛɨɪɭ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ 

ɥɨɝɢɱɟɫɤɢɯ ɤɨɧɬɪɨɥɥɟɪɨɜ 

2.2.1 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

Ȼɨɥɶɲɢɟ ɨɛɴɟɦɵ ɞɚɧɧɵɯ ɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɉɅɄ, ɩɨɫɬɭɩɚɸɳɢɟ ɤ 

ɩɟɪɫɨɧɚɥɭ, ɡɚɧɢɦɚɸɳɟɦɭɫɹ ɜɵɛɨɪɨɦ ɤɨɧɬɪɨɥɥɟɪɨɜ ɞɥɹ ɬɟɯ ɢɥɢ ɢɧɵɯ ɡɚɞɚɱ ɧɟ 

ɩɨɡɜɨɥɹɸɬ ɩɪɨɜɟɫɬɢ ɬɳɚɬɟɥɶɧɭɸ ɢɯ ɨɛɪɚɛɨɬɤɭ ɢ ɚɧɚɥɢɡ ɞɥɹ ɜɵɹɜɥɟɧɢɹ 

ɩɚɬɬɟɪɧɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹ ɨ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɫɩɟɤɬɢɜɟ ɢɯ 

ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɨɦɩɥɟɤɬɨɜɚɧɢɢ ɤɨɧɬɪɨɥɶɧɨ-ɩɪɨɜɟɪɨɱɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. 

Ɂɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɢɤɢ ɫɬɚɜɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ȼɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɡɚɞɚɱ ɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ: 

  P- ɦɧɨɠɟɫɬɜɚ ɨɩɪɟɞɟɥёɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɉɅɄ. 

  Pi- ɦɧɨɠɟɫɬɜɚ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɚ ɢɡ ɛɚɡɵ ɡɧɚɧɢɣ ɉɅɄ. 

 ɂɡ ɤɨɬɨɪɵɯ ɦɵ ɦɨɠɟɦ ɜɵɪɚɡɢɬɶ: 

  Pij- ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɤɨɧɤɪɟɬɧɨɝɨ ɉɅɄ.  

Ⱦɚɥɟɟ ɦɵ ɜɫɬɚɟɦ ɩɟɪɟɞ ɡɚɞɚɱɟɣ ɤɨɦɩɨɧɨɜɤɢ ɜ ɦɧɨɝɨɦɟɪɧɨɦ ȿɜɤɥɢɞɨɜɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɜɟɤɬɨɪɨɜ ɮɚɤɬɨɪɨɜ: 

  {Pij}ɤ -ɜɟɤɬɨɪ ɮɚɤɬɨɪɨɜ ɜɫɟɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɧɤɪɟɬɧɵɯ 

ɤɨɧɬɪɨɥɥɟɪɨɜ ɢɡ ɛɚɡɵ ɡɧɚɧɢɣ. 

  {Pij}Ɍ-ɢ ɜɟɤɬɨɪ ɮɚɤɬɨɪɨɜ ɜɫɟɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɡɚɞɚɧɧɨɝɨ ɜ 

ɬɟɯɧɢɱɟɫɤɨɦ ɡɚɞɚɧɢɢ ɌɁ ɷɬɚɥɨɧɧɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɤɨɬɨɪɨɦɭ ɛɭɞɟɬ 

ɧɚɯɨɞɢɬɶɫɹ ɚɧɚɥɨɝ. 

Ⱦɥɹ ɷɬɨɝɨ ɜɫɟ ɤɚɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɜɟɫɬɢ ɜ 

ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɩɭɬɟɦ ɤɨɞɢɪɨɜɚɧɢɹ. 

ɇɚɩɪɢɦɟɪ, ɢɧɬɟɪɮɟɣɫɵ ɢ ɩɪɨɬɨɤɨɥɵ ɫɜɹɡɢ ɉɅɄ ɛɭɞɭɬ ɡɚɤɨɞɢɪɨɜɚɧɵ 

ɧɚɬɭɪɚɥɶɧɵɦɢ ɱɢɫɥɚɦɢ (ɫɦ. ɬɚɛɥɢɰɭ 2.3). 
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Ɍɚɛɥɢɰɚ 2.3- ɉɪɢɦɟɪ ɤɨɞɢɪɨɜɚɧɢɹ ɤɚɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɂɧɬɟɪɮɟɣɫ ɉɪɨɬɨɤɨɥ. Ʉɨɞ 
 RS-232 Modbus RTU 1 
 RS-485 Modbus-ȺSCII 2 

RS-232/ RS-485/ Modbus-TCP 3 
RS-232/ RS-485/Ethernet Ɉȼȿɇ/Modbus-RTU/ Modbus-ȺSCII 4 
RS-232/ RS-485/USB2.0 DCON/GateWay 5 

RS-232/ RS-
485/Ethernet/USB2.0 

Modbus-RTU/DCON 6 

 

ɉɨɫɥɟ ɤɨɦɩɨɧɨɜɤɢ ɜɟɤɬɨɪɨɜ, ɦɵ ɩɨɥɭɱɢɦ: 

ɦɧɨɠɟɫɬɜɨ ɬɨɱɟɤ ɜ ȿɜɤɥɢɞɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɨɦɭ ɉɅɄ ɢɡ ɛɚɡɵ ɡɧɚɧɢɣ. 

ɗ-ɬɨɱɤɭ ɷɬɚɥɨɧɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɜɫɟɦ ɭɤɚɡɚɧɧɵɦ ɜ ɌɁ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. 

Ɍɨɱɤɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɡɚɤɨɞɢɪɨɜɚɧɧɵɟ ɉɅɄ ɜ ɦɧɨɝɨɦɟɪɧɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ, ɢ ɬɨɱɤɚ ɷɬɚɥɨɧɚ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 

ɯ  

 

Ɋɢɫɭɧɨɤ 2.3 - Ɍɨɱɤɢ ɉɅɄ ɜ ɦɧɨɝɨɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 
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Ɍɟɩɟɪɶ ɢɦɟɹ ɦɧɨɝɨɦɟɪɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɫ ɬɨɱɤɚɦɢ ɤɨɧɬɪɨɥɥɟɪɨɜ ɢɡ ɛɚɡɵ 

ɢ ɷɬɚɥɨɧɚ ɢɡ ɌɁ ɩɪɟɞɫɬɨɢɬ ɪɟɲɢɬɶ ɡɚɞɚɱɭ ɩɨɢɫɤɚ ɛɥɢɡɨɫɬɢ ɉɅɄ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɧɚɯɨɞɹɳɢɟɫɹ ɛɥɢɠɟ ɜɫɟɝɨ ɤ ɬɨɱɤɟ ɌɁ (ɬ.ɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɢɫɤ 

ɟɜɤɥɢɞɨɜɨɣ ɦɟɬɪɢɤɢ). 

 

2.3 Ɉɬɛɨɪ ɢ ɨɰɟɧɤɚ ɦɨɞɟɥɟɣ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ 

ɤɨɧɬɪɨɥɥɟɪɚ 

ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɛɭɞɭɬ ɨɬɨɛɪɚɧɵ 3 ɬɨɱɤɢ ɉɅɄ, ɝɟɨɦɟɬɪɢɱɟɫɤɢ 

ɧɚɯɨɞɹɳɢɯɫɹ ɛɥɢɠɟ ɤ ɬɨɱɤɟ ɌɁ, ɢɯ ɜɟɤɬɨɪɚ ɮɚɤɬɨɪɨɜ ɛɭɞɭɬ ɩɪɟɨɛɪɚɡɨɜɚɧɵ 

ɨɛɪɚɬɧɨ ɜ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Ⱦɚɥɟɟ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫɪɚɜɧɟɧɢɟ 

ɨɬɨɛɪɚɧɧɵɯ ɉɅɄ ɫ ɌɁ. ɋ ɰɟɥɶɸ ɩɪɢɞɚɧɢɹ ɧɟɤɨɬɨɪɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

ɛɨɥɶɲɟɝɨ ɜɟɫɚ ɜ ɪɟɡɭɥɶɬɢɪɭɸɳɟɦ ɡɧɚɱɟɧɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ, ɛɵɥɨ 

ɪɟɲɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɟɫɨɜɭɸ ɮɭɧɤɰɢɸ. Ⱦɚɥɟɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ 

ɛɭɞɟɬ ɫɬɪɨɢɬɶɫɹ ɥɟɩɟɫɬɤɨɜɚɹ ɞɢɚɝɪɚɦɦɚ, ɤɚɠɞɨɣ ɲɤɚɥɟ ɤɨɬɨɪɨɣ ɛɭɞɟɬ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɩɚɪɚɦɟɬɪ, ɧɚ ɤɨɬɨɪɭɸ ɛɭɞɟɬ 

ɧɚɤɥɚɞɵɜɚɬɶɫɹ ɩɪɨɮɢɥɢ ɩɚɪɚɦɟɬɪɨɜ ɌɁ, ɚ ɭɠɟ ɧɚ ɧɟɟ ɩɪɨɟɰɢɪɭɸɬɫɹ 

ɨɬɨɛɪɚɧɧɵɟ ɩɪɨɮɢɥɢ 3 ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɯ ɉɅɄ. Ɍɟɦ ɫɚɦɵɦ ɨɱɟɧɶ 

ɧɚɝɥɹɞɧɨ ɛɭɞɭɬ ɩɨɤɚɡɚɧɵ ɧɟɞɨɫɬɚɬɤɢ ɢ ɨɛɥɚɫɬɶ ɩɨɤɪɵɬɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɌɁ. 

ɉɪɢɦɟɪ ɪɟɡɭɥɶɬɚɬɚ ɧɚ ɞɢɚɝɪɚɦɦɟ ɨɬɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ ɦɟɬɨɞɢɤɢ:  

1 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɧɬɪɨɥɥɟɪɚ ɩɨ ɌɁ. 

2 ɍɫɬɚɧɨɜɤɚ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 

3 Ʉɨɞɢɪɨɜɚɧɢɟ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

4 Ɋɚɫɱɟɬ ɤɨɨɪɞɢɧɚɬ ɬɨɱɟɤ ɜ ɦɧɨɝɨɦɟɪɧɨɦ ɟɜɤɥɢɞɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɞɥɹ 

ɤɚɠɞɨɝɨ ɉɅɄ ɢ ɌɁ, ɪɟɲɚɬɟɥɟɦ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ 

5 ȼɢɡɭɚɥɢɡɚɰɢɹ ɦɧɨɠɟɫɬɜɚ ɦɨɞɟɥɟɣ ɉɅɄ ɜ ɦɧɨɝɨɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 

ɢ ɨɬɛɨɪ ɛɥɢɠɚɣɲɢɯ ɤ ɭɫɥɨɜɢɹɦ ɌɁ 

6 Ɋɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɡɚɩɪɨɫɭ ɌɁ 
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7 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɪɟɤɨɦɟɧɞɚɰɢɣ ɞɥɹ ɥɢɰɚ ɩɪɢɧɢɦɚɸɳɟɝɨ ɪɟɲɟɧɢɟ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɷɬɚɩɚɦɢ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧɢɟ ɜɢɡɭɚɥɢɡɚɰɢɢ ɢ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɬɱɟɬɚ. 

 

 

Ɋɢɫɭɧɨɤ 2.4 - Ʌɟɩɟɫɬɤɨɜɚɹ ɞɢɚɝɪɚɦɦɚ ɪɟɡɭɥɶɬɚɬɨɜ 

 

2.4 ȼɵɜɨɞɵ ɩɨ 2 ɝɥɚɜɟ 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɦɨɞɟɥɢ ɉɅɄ, 

ɨɩɢɫɚɧɵ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɧɬɪɨɥɥɟɪɚ, ɚ ɬɚɤɠɟ 

ɪɚɡɪɚɛɨɬɤɚ ɦɨɞɟɥɢ ɉɅɄ.  

Ȼɵɥɢ ɜɵɞɟɥɟɧɵ ɢ ɨɬɪɚɧɠɢɪɨɜɚɧɧɵ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨ ɤɨɬɨɪɵɦ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɬɛɨɪ, ɪɚɡɪɚɛɨɬɚɧɚ ɛɚɡɚ 

ɡɧɚɧɢɣ ɨ ɉɅɄ. 

Ɉɩɢɫɚɧɚ ɦɟɬɨɞɢɤɚ ɩɨ ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɬɛɨɪ. 
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3 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɛɚɡɵ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɥɨɝɢɱɟɫɤɢɯ ɤɨɧɬɪɨɥɥɟɪɨɜ 

ɞɥя ɤɨɦɩɥɟɤɬɨɜɚɧɢя ɤɨɧɬɪɨɥɶɧɨ ɩɪɨɜɟɪɨɱɧɨɣ ɚɩɩɚɪɚɬɭɪɵ 

Ⱦɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɋɉɉɊ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɛɚɡɵ ɞɚɧɧɵɯ 

ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɢɦɩɨɪɬɧɵɯ ɤɨɧɬɪɨɥɥɟɪɜ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɟɪɟɱɧɹ ɨɫɧɨɜɧɵɯ 

ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɜɟɞɟɧɵɯ ɜ ɬɚɛɥɢɰɟ 2.1 ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɧɚ ɛɚɡɚ 

ɡɧɚɧɢɣ ɢɦɩɨɪɬɧɵɯ ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɉɅɄ . 

Ɏɪɚɝɦɟɧɬ ɛɚɡɵ ɞɚɧɵɯ ɢɦɩɨɪɬɧɵɯ ɉɅɄ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 

 

Ɋɢɫɭɧɨɤ 3.1 - Ȼɚɡɵ ɡɧɚɧɢɣ ɢɦɩɨɪɬɧɵɯ ɉɅɄ 

 

Ɏɪɚɝɦɟɧɬ ɛɚɡɵ ɡɧɚɧɢɣɨɬɟɱɟɫɬɜɟɧɧɵɯ ɉɅɄ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.2. 

 

 

 

Ɋɢɫɭɧɨɤ 3.2 - Ȼɚɡɵ ɡɧɚɧɢɣɨɬɟɱɟɫɬɜɟɧɵɯ ɉɅɄ 
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ȼ ɤɚɠɞɭɸ ɛɚɡɟ ɨɩɢɫɚɧɨ ɧɟ ɦɟɧɟɟ 40 ɦɨɞɟɥɟɣ ɤɨɧɬɪɨɥɥɟɪɨɜ ɪɚɡɧɵɯ 

ɩɪɨɢɡɜɨɢɬɟɥɟɣ. 

Ⱦɚɥɟɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɛɚɡ ɤɨɧɬɪɨɥɥɟɪɨɜ ɛɵɥɚ ɫɨɡɞɚɧɚ ɛɚɡɚ ɫɥɨɜɚɪɹɞɥɹ 

ɤɚɠɞɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɚɪɚɦɟɬɪɚ ɜ ɤɨɬɨɪɨɦ ɩɟɪɟɱɢɫɥɟɧɧɵ ɜɫɟ ɜɫɬɪɟɱɚɸɳɢɟɫɹ 

ɫɨɫɬɨɹɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɩɚɪɚɦɟɬɪɚ. 

Ɏɪɚɝɦɟɧɬ ɛɚɡɵ ɫɥɨɜɚɪɹ ɯɚɪɚɤɪɟɪɢɫɬɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.3. 

 

 

 

Ɋɢɫɭɧɨɤ 3.3 - Ȼɚɡɵ ɞɚɧɵɯ ɫɥɨɜɚɪɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
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Ɇɟɬɨɞɢɤɚ ɜɵɛɨɪɚ ɉɅɄ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 3 ɷɬɚɩɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ, ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜɜɨɞ ɜɫɟɯ ɬɪɟɛɭɟɦɵɯ ɞɥɹ ɨɬɛɨɪɚ 

ɩɚɪɚɦɟɬɪɨɜ ɢɡ ɌɁ. 

Ɍɚɤɠɟ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɩɚɪɚɦɟɬɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɥɨɜɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 

ɜɵɛɨɪɤɢ (ɬɨɱɧɨ, ɧɟ ɦɟɧɶɲɟ, ɧɟ ɛɨɥɶɲɟ). Ɉɤɧɨ ɜɜɨɞɚ ɩɚɪɚɦɟɬɪɨɜ ɌɁ 

ɨɬɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.4. 

 

 

 

Ɋɢɫɭɧɨɤ 3.4 - Ɉɤɧɨ ɜɜɨɞɚ ɩɚɪɚɦɟɬɪɨɜ ɌɁ 

 

Ɍɟɦ ɫɚɦɵɦ ɦɵ ɫɮɨɪɦɢɪɨɜɚɥɢ ɡɚɞɚɧɢɟ ɞɥɹ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɜ ɦɧɨɝɨɦɟɪɧɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ. 

 ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɦɟɬɨɞɢɤɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɛɨɪ ɉɅɄ ɩɨ ɡɚɞɚɧɧɵɦ 

ɡɧɚɱɟɧɢɹɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɞɚɟɬɫɹ ɨɤɧɨ ɪɟɤɨɦɟɧɞɚɰɢɣ, ɜ ɤɨɬɨɪɨɦ ɭɤɚɡɚɧɵ 3 
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ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɯ ɤɨɧɬɪɨɥɥɟɪɚ. Ɍɚɤ ɠɟ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɩɪɨɢɡɜɟɞɟɧ 

ɪɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɨɨɬɜɟɬɫɬɜɢɹ, ɩɨ ɤɨɬɨɪɨɦɭ ɦɨɠɧɨ ɫɭɞɢɬɶ ɨ ɫɬɟɩɟɧɢ 

ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɟɞɥɨɠɟɧɧɵɯ ɉɅɄ ɩɚɪɚɦɟɬɪɚɦ, ɡɚɞɚɧɧɵɦ ɜ ɌɁ. 

Ɉɤɧɨ ɩɪɟɞɥɨɠɟɧɢɣ ɩɨ ɜɵɛɨɪɭ ɉɅɄ ɨɬɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.5. 

 

 

 

Ɋɢɫɭɧɨɤ 3.5 - Ɉɤɧɨ ɩɪɟɞɥɨɠɟɧɢɣ ɩɨ ɜɵɛɨɪɭ ɉɅɄ 

 

ɇɚ ɬɪɟɬɟɦ ɷɬɚɩɟ ɫɬɪɨɢɬɫɹ ɥɟɩɟɫɬɤɨɜɚɹ ɞɢɚɝɪɚɦɦɚ, ɧɚ ɤɨɬɨɪɭɸ ɛɭɞɟɬ 

ɧɚɤɥɚɞɵɜɚɬɶɫɹ ɩɪɨɮɢɥɢ ɩɚɪɚɦɟɬɪɨɜ ɌɁ, ɚ ɭɠɟ ɧɚ ɧɟɟ ɩɪɨɟɰɢɪɭɸɬɫɹ 

ɨɬɨɛɪɚɧɧɵɟ ɩɪɨɮɢɥɢ ɉɅɄ. Ɍɟɦ ɫɚɦɵɦ ɨɱɟɧɶ ɧɚɝɥɹɞɧɨ ɩɨɤɚɡɚɧɵ ɧɟɞɨɫɬɚɬɤɢ ɢ 

ɨɛɥɚɫɬɶ ɩɨɤɪɵɬɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɌɁ. 
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3.2 Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɩɨ ɦɟɬɨɞɢɤɟ ɢ ɫɪɚɜɧɟɧɢɟ ɫ 

ɦɧɟɧɢɟɦ ɷɤɫɩɟɪɬɚ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɩɪɟɞɥɨɠɟɧɢɹ ɷɤɫɩɟɪɬɧɨɣ ɫɢɫɬɟɦɵ ɛɵɥɨ ɜɵɹɜɥɟɧɨ 

ɱɬɨ ɫɢcɬɟɦɚ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɜɵɛɪɚɥɚ ɫɚɦɵɟ ɩɨɞɯɨɞɹɳɢɟ ɩɨɬɪɟɛɨɜɚɧɢɹɦ ɉɅɄ. 

Ɍɚɤɠɟ 4 ɷɤɫɩɟɪɬɚɦ ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ ɜɵɛɨɪɤɚ ɢɡ 10 ɛɥɢɠɚɣɲɢɯ ɩɨ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɤ ɌɁ ɉɅɄ, ɫɨɜɩɚɞɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɋɉɉɊ ɫ ɦɧɟɧɢɹɦɢ 

ɷɤɫɩɟɪɬɨɜ ɫɨɫɬɚɜɢɥɨ 75%. Ɋɟɡɭɥɶɬɚɬ ɨɩɪɨɫɚ ɷɤɫɩɟɪɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

2.4. 

      Ɍɚɛɥɢɰɚ 2.4- Ɇɧɟɧɢɹ ɷɤɫɩɟɪɬɨɜ 

  ɉɅɄ 1 ɉɅɄ 2 ɉɅɄ 3 

ɗɤɫɩɟɪɬ 1 ɉɅɄ180-x12 Ɇɋ-714B2S NI-18DI 

ɗɤɫɩɟɪɬ 2 ɉɅɄ180-x12 Ɇɋ-714B2S NI-18DI 

ɗɤɫɩɟɪɬ 3 Ɇɋ-714B2S ɉɅɄ180-x12 NI-18DI 

ɗɤɫɩɟɪɬ 4 ɉɅɄ180-x12 NI-18DI Ɇɋ-714B2S 

ɋɉɉɊ ɉɅɄ180-x12 Ɇɋ-714B2S NI-18DI 

ɋɨɜɩɚɞɟɧɢɟ % 75 50 75 
 

 

3.3 ȼɵɜɨɞɵ ɩɨ 3 ɝɥɚɜɟ 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɚɡɵ ɡɧɚɧɢɣ ɉɅɄ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɩɟɪɟɱɧɹ ɨɫɧɨɜɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ . 

ɉɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ ɨɬɟɱɟɫɬɜɧɧɵɯ ɉɅɄ ɞɥɹ ɄɉȺ ɩɨ ɩɪɟɞɥɨɠɟɧɧɨɣ 

ɦɟɬɨɞɢɤɟ. 

ɉɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ ɥɭɱɟɧɧɵɯ ɩɨ ɦɟɬɨɞɢɤɟ ɢ ɫɪɚɜɧɟɧɢɟ 

ɢɯ ɫ ɦɧɟɧɢɟɦ ɷɤɫɩɟɪɬɚ.  
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

ɉɅɄ- ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɥɟɪ; 

ɄɉȺ- ɤɨɧɬɪɨɥɶɧɨ-ɩɪɨɜɟɪɨɱɧɚɹ ɚɩɩɚɪɚɬɭɪɚ; 

ɌɁ-ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ; 

ɈɁɍ- ɨɩɟɪɚɬɢɜɧɨɟ ɡɚɩɨɦɢɧɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ; 

ɉɁɍ-ɩɨɫɬɨɹɧɧɨɟ ɡɚɩɨɦɢɧɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

1 Ⱥɧɚɲɤɢɧ, Ⱥ. ɋ. Ɍɟɯɧɢɱɟɫɤɨɟ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ / Ⱥ.ɋ. Ⱥɧɚɲɤɢɧ, ɗ.Ⱦ. Ʉɚɞɵɪɨɜ, ȼ.Ƚ. 

ɏɚɪɚɡɨɜ. – ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ: «ɉ-2», 2004. – 368 ɫ.  

2 Ȼɚɥɚɜɢɧ, Ɇ. Ⱥ. ɉɪɨɛɥɟɦɵ ɫɨɡɞɚɧɢɹ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟɦ / ɉɪɢɛɨɪɵ ɢ 

ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. –2002. -№10. ɫ.4-8.  

3 Ȼɨɥɶɲɨɜ, ȼ. Ɇ. ɉɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ȺɋɍɌɉ 

«Ɍɭɪɛɨɤɨɦ-4000» / ɉɪɢɛɨɪɵ ɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. –1998. -№10. ɫ.43-48.  

4 Ƚɨɥɶɞɲɬɟɣɧ, Ⱥ. Ɇ. Ɇɨɞɟɪɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɥɟɪɨɜ Ʌɦɢɤɨɧɬ. / ɉɪɢɛɨɪɵ 

ɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. –2001. -№11. ɫ.43-44.  

5 ɀɟɫɬɤɨɜ, Ɇ. Ⱥ. ɉɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ «Ⱦɢɪɢɠɟɪ» / 

ɉɪɢɛɨɪɵ ɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. –1998. -№11. ɫ.22-24.  

6 Ɂɢɦɢɧ, ȼ. Ⱥ. ɋɟɦɟɣɫɬɜɨ ɤɨɧɬɪɨɥɥɟɪɨɜ ɗɅɉɄ-03 ɮɢɪɦɵ «ɗɅɇȺ» / 

ɉɪɢɛɨɪɵ ɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. –2002. -№10. ɫ.11-14.  

7 ɂɜɚɧɨɜ, Ⱥ. ɇ. QNX-ɤɨɧɬɪɨɥɥɟɪɵ – ɲɚɝ ɜ ɏɏI ɜɟɤ /ɉɪɢɛɨɪɵ ɢ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ. –1998. -№1. ɫ.4-8.  

8 ɂɰɤɨɜɢɱ, ɗ. Ʌ. Ɉɫɨɛɟɧɧɨɫɬɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɩɪɨɝɪɚɦɦɧɨ-

ɬɟɯɧɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ ɪɚɡɧɵɯ ɮɢɪɦ ɢ ɢɯ ɜɵɛɨɪ ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɨɛɴɟɤɬɨɜ / 

ɉɪɢɛɨɪɵ ɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. –1997. -№8. ɫ.1-4.  

9 Ʌɭɬɨɯɢɧ, Ⱥ. Ⱥ. ɉɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɞɥɹ ɫɢɫɬɟɦ 

ɭɩɪɭɜɥɟɧɢɹ ɪɚɫɫɪɟɞɨɬɨɱɟɧɧɵɦɢ ɨɛɴɟɤɬɚɦɢ / ɉɪɢɛɨɪɵ ɢ ɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. –

1997. -№1. ɫ.18-19.  

10 Ɇɭɪɚɧɨɜ, ɋ. ȼ. ɇɨɜɵɟ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɤɨɧɬɪɨɥɥɟɪɵ ɍɇɂɄɈɇɌ / 

ɉɪɢɛɨɪɵ ɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. –1998. -№5. ɫ.13-15.  

11 ɉɥɟɫɤɚɱ, ɇ. ȼ. Ɇɧɨɝɨɰɟɥɟɜɨɣ ɤɨɧɬɪɨɥɥɟɪ ɄɊ-300 ɫɟɪɢɢ ɄɈɇɌɊȺɋɌ / 

ɉɪɢɛɨɪɵ ɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. –1998. -№6. ɫ.27-29.  
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12 Ɋɚɫɩɭɬɢɧ, Ⱥ. ɋ. ɍɩɪɚɜɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɚɦɢ ɧɚ ɛɚɡɟ ɉɌɄ ɗɄɈɆ 

/ɉɪɢɛɨɪɵ ɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. –2001. -№2. ɫ.32-36.  

13 ɋɟɪɟɠɢɧ, Ʌ. ɉ. Ɇɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɩɪɨɝɪɚɦɦɧɨ-

ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ – 

ɆɎɄ «Ɍɟɯɧɨɤɨɧɬ» / ɉɪɢɛɨɪɵ ɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. –1995. -№10. ɫ.3-7.  

14 ɋɟɪɟɠɢɧ, Ʌ. ɉ. ɇɨɜɨɝɨɞɧɢɟ ɧɨɜɨɫɬɢ ɨɬ ɚɫɫɨɰɢɚɰɢɢ «Ɍɟɯɧɨɤɨɧɬ» / 

ɉɪɢɛɨɪɵ ɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. – 1998. -№1. ɫ.3-4.  
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