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ɊȿɎȿɊȺɌ 
 
ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ 

ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɤɫɬɪɭɡɢɨɧɧɨ-ɜɵɞɭɜɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɛɚɡɟ ɤɨɧɬɪɨɥɥɟɪɚ 
ɋɉɄ 107» ɫɨɞɟɪɠɢɬ 54 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 37 ɪɢɫɭɧɤɨɜ, 9 ɬɚɛɥɢɰ, 
27 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 3 ɥɢɫɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɆɈȾȿɊɇɂɁȺɐɂə, ɑɂɋɅɈȼɈȿ ɉɊɈȽɊȺɆɆɇɈȿ ɍɉɊȺȼɅȿɇɂȿ, 
ɉɊɈȽɊȺɆɆɂɊɍȿɆɕɃ ɅɈȽɂɑȿɋɄɂɃ ɄɈɇɌɊɈɅɅȿɊ, ɈȻɊȺȻɈɌɄȺ 
ɉɅȺɋɌɆȺɋɋ  

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɣ – ɷɤɫɬɪɭɡɢɨɧɧɨ-ɜɵɞɭɜɧɨɣ ɚɝɪɟɝɚɬ CHODOS. 
ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɣ – ɫɢɫɬɟɦɚ ɱɢɫɥɨɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, 

ɩɨɫɬɪɨɟɧɧɚɹ ɧɚ ɛɚɡɟ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ. 
Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɢɡɭɱɟɧɢɟ ɢ ɚɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɛɨɬɤɢ 

ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɫɫ, ɢɡɭɱɟɧɢɟ ɢ ɚɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɱɢɫɥɨɜɨɝɨ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɫɢɧɬɟɡ ɫɢɫɬɟɦɵ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɛɚɡɟ 
ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɝɨ ɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ, ɥɚɛɨɪɚɬɨɪɧɵɟ ɢɫɩɵɬɚɧɢɹ. 

ɐɟɥɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɫɢɫɬɟɦɵ 
ɚɜɬɨɦɚɬɢɤɢ, ɜɧɟɞɪɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

Ɂɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ – ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ 
ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɡɜɨɥɹɟɬ ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ ɢɡɝɨɬɚɜɥɢɜɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ, 
ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɫɵɪɶɹ, ɩɨɜɵɫɢɬɶ ɭɞɨɛɫɬɜɨ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɵ ɩɟɪɫɨɧɚɥɚ. 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ – ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɨ ɡɚɤɚɡɭ ɩɪɟɞɩɪɢɹɬɢɹ 
ɈɈɈ «Ⱥɛɚɤɚɧ-ɉɥɚɫɬ» ɢ ɨɩɪɨɛɨɜɚɧɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ. ɋɢɫɬɟɦɚ 
ɭɩɪɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɧɚ 
ɚɧɚɥɨɝɢɱɧɵɯ ɚɝɪɟɝɚɬɚɯ, ɚ ɦɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɢɤɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɢɦɟɧɟɧɵ ɩɪɢ 
ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɨɜ ɞɥɹ ɞɪɭɝɢɯ ɭɫɬɚɧɨɜɨɤ. 

Ɂɚɞɚɱɢ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ‐  ɢɡɭɱɟɧɢɟ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ; ‐  ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɢɡɝɨɬɨɜɥɟɧɢɟ ɫɢɫɬɟɦɵ ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ; ‐  ɦɨɧɬɚɠ ɢ ɩɭɫɤɨɧɚɥɚɞɤɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 
ȼ ɬɟɱɟɧɢɟ ɩɪɨɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 

ɢɡɝɨɬɨɜɥɟɧɚ, ɫɦɨɧɬɢɪɨɜɚɧɚ ɢ ɨɩɪɨɛɨɜɚɧɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɢɫɬɟɦɚ ɰɢɮɪɨɜɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɛɚɡɟ ɤɨɧɬɪɨɥɥɟɪɚ ɋɉɄ 107. 
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ABSTRACT 
 
Final qualifying work on "Development of a digital control system for an 

extrusion blowing unit based on the SPK 107 controller" contains 54 pages of a text 
document, 37 figures, 9 tables, 27 used sources, 3 sheets of graphic material. 

MODERNIZATION, COMPUTER NUMERICAL CONTROL, 
PROGRAMMABLE LOGIC CONTROLLER, PROCESSING PLASTICS 

Object of research - extrusion blowing unit CHODOS. 
The subject of research is a system of numerical program control, built on the 

basis of a programmable logic controller. 
Research methods - study and analysis of the technology of plastic mass 

processing, study and analysis of modern numerical control systems, synthesis of a 
digital control system based on a programmable logic controller, laboratory tests. 

The purpose of the work is to design and manufacture the automation system, 
the introduction of the results of work in production. 

The significance of the work is due to the fact that the use of modern control 
systems allows improving the quality of manufactured products, reducing the 
consumption of raw materials, increasing the convenience and safety of personnel. 

Scope of application - the work was commissioned by the LLC "Abakan-Plast" 
and tested in production conditions. The control system can be installed with minimal 
changes on similar aggregates, and materials and research methods are used to 
develop projects for other installations. 

The tasks of the final qualifying work: ‐   study of the object of management; ‐   design and manufacture of a digital control system; ‐   installation and commissioning of the production control system. 
During the development of the project, the following results were obtained: 
A digital control system based on the SPK controller 107 has been 

manufactured, assembled and tested in production.  
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ȼȼȿȾȿɇɂȿ 
 
ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɫɨɛɨɟ ɡɧɚɱɟɧɢɟ 

ɩɪɢɨɛɪɟɬɚɟɬ ɪɚɡɜɢɬɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɚɜɬɨɦɚɬɢɡɚɰɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɪɟɲɚɸɳɢɯ ɮɚɤɬɨɪɨɜ 
ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ. Ɉɛɨɪɭɞɨɜɚɧɢɟ, 
ɢɫɩɨɥɶɡɭɟɦɨɟ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɥɟɝɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ 
ɫɬɟɩɟɧɢ ɨɫɧɚɳɚɟɬɫɹ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. ɇɚ ɩɪɨɢɡɜɨɞɫɬɜɚɯ ɩɨ 
ɩɟɪɟɪɚɛɨɬɤɟ ɩɥɚɫɬɢɱɟɫɤɢɯ ɦɚɫɫ ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɫɬɚɧɨɱɧɨɝɨ ɩɚɪɤɚ 
ɫɨɫɬɚɜɥɹɟɬ ɢɦɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 80–90-ɯ ɝɨɞɨɜ ɩɪɨɲɥɨɝɨ ɫɬɨɥɟɬɢɹ. 
Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɚɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɥɢɧɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜ ɨɫɧɨɜɧɨɦ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɪɟɠɢɦɨɜ ɧɚɝɪɟɜɚ, ɩɪɟɫɫɨɜɚɧɢɹ ɢ ɞɪɭɝɢɯ 
ɨɩɟɪɚɰɢɣ ɫ ɰɟɥɶɸ ɨɛɥɟɝɱɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɭɫɢɥɢɣ ɪɚɛɨɱɟɝɨ, ɨɞɧɚɤɨ ɜ ɰɟɥɨɦ 
ɞɨɥɹ ɪɭɱɧɨɝɨ ɬɪɭɞɚ ɟɳɟ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɚ ɢ ɜɤɥɸɱɚɟɬ ɛɨɥɶɲɨɟ ɱɢɫɥɨ 
ɪɚɡɧɨɪɨɞɧɵɯ ɨɩɟɪɚɰɢɣ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ. ɉɪɢɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ 
ɰɢɮɪɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ ɩɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ 
ɭɫɬɚɪɟɜɲɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɩɪɢɛɥɢɡɢɬɶ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤ ɧɨɜɵɦ, 
ɨɫɬɚɜɢɜ ɦɟɯɚɧɢɱɟɫɤɭɸ ɱɚɫɬɶ ɫɬɚɧɤɨɜ ɛɟɡ ɢɡɦɟɧɟɧɢɣ. ɉɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ 
ɧɟɛɨɥɶɲɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɥɢɧɢɣ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɪɟɲɟɧɢɟɦ 
ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɥɨɝɢɱɟɫɤɢɯ ɤɨɧɬɪɨɥɥɟɪɨɜ (ɉɅɄ). 
ɉɅɄ ɩɨɡɜɨɥɹɸɬ ɪɟɚɥɢɡɨɜɚɬɶ ɜɢɡɭɚɥɢɡɚɰɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ; 
ɫɨɡɞɚɬɶ ɪɚɡɜɢɬɭɸ ɫɢɫɬɟɦɭ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ; ɪɟɚɥɢɡɨɜɚɬɶ ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ ɩɨɜɪɟɠɟɞɟɧɢɹ ɢ ɧɟɩɪɚɜɢɥɶɧɵɯ ɞɟɣɫɬɜɢɣ ɩɟɪɫɨɧɚɥɚ; 
ɭɦɟɧɶɲɢɬɶ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ; ɩɨɥɧɨɫɬɶɸ ɨɬɤɚɡɚɬɶɫɹ ɨɬ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɧɬɚɤɬɨɜ ɜ ɰɟɩɹɯ ɭɩɪɚɜɥɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɚɫɫɨɪɬɢɦɟɧɬ 
ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨɞɢɦɭɸ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɰɢɮɪɨɜɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɷɤɫɬɪɭɡɢɨɧɧɨ-ɜɵɞɭɜɧɨɝɨ ɚɝɪɟɝɚɬɚ «CHODOS» ɩɨ ɡɚɤɚɡɭ 
ɩɪɟɞɩɪɢɹɬɢɹ «Ⱥɛɚɤɚɧ-ɉɥɚɫɬ». Ȼɵɥ ɩɪɨɜɟɞɟɧ ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ, ɜɤɥɸɱɚɸɳɢɣ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɢɡɝɨɬɨɜɥɟɧɢɟ ɫɢɫɬɟɦɵ ɱɢɫɥɨɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
(ɑɉɍ) ɭɫɬɚɧɨɜɤɢ, ɚ ɬɚɤɠɟ ɟɟ ɦɨɧɬɚɠ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨɛ ɭɫɬɚɧɨɜɤɟ 
 
1.1 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼɵɞɭɜɚɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɨɧɤɨɫɬɟɧɧɵɯ 

ɩɨɥɵɯ ɢɡɞɟɥɢɣ ɢɡ ɬɟɪɦɨɩɥɚɫɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɩɨɥɢɷɬɢɥɟɧɚ). ɉɨɥɵɟ 
ɢɡɞɟɥɢɹ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɭɩɚɤɨɜɤɢ ɩɢɳɟɜɵɯ, ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ, 
ɬɟɯɧɢɱɟɫɤɢɯ ɦɚɫɟɥ, ɫɦɚɡɨɤ, ɦɨɸɳɢɯ ɢ ɤɨɫɦɟɬɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ. Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ 
ɩɪɢɦɟɧɹɸɬ ɩɨɥɵɟ ɢɡɞɟɥɢɹ ɜ ɜɢɞɟ ɤɚɧɢɫɬɪ, ɛɢɞɨɧɨɜ, ɬɭɛ. 

ȼ ɨɫɧɨɜɟ ɪɚɛɨɬɵ ɜɵɞɭɜɧɨɝɨ ɚɝɪɟɝɚɬɚ ɥɟɠɢɬ ɷɤɫɬɪɭɡɢɨɧɧɨ-ɜɵɞɭɜɧɨɣ 
ɦɟɬɨɞ ɮɨɪɦɨɜɚɧɢɹ ɩɨɥɵɯ ɢɡɞɟɥɢɣ [1]. 

Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ – ɷɬɨ ɚɝɪɟɝɚɬ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɷɤɫɬɪɭɡɢɨɧɧɨɣ 
ɦɚɲɢɧɵ, ɭɝɥɨɜɨɣ ɤɨɥɶɰɟɜɨɣ ɝɨɥɨɜɤɢ, ɮɨɪɦɵ, ɦɟɯɚɧɢɡɦɚ ɫɦɵɤɚɧɢɹ ɢ 
ɪɚɡɦɵɤɚɧɢɹ ɮɨɪɦɵ, ɩɧɟɜɦɨɫɢɫɬɟɦɵ ɞɥɹ ɪɚɡɞɭɜɚɧɢɹ ɡɚɝɨɬɨɜɤɢ. 

Ⱥɝɪɟɝɚɬ ɢɦɟɟɬ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɷɤɫɬɪɭɞɟɪɚ ɫ ɭɝɥɨɜɨɣ 
ɤɨɥɶɰɟɜɨɣ ɝɨɥɨɜɤɨɣ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɜɧɢɡ ɩɨ ɜɵɯɨɞɭ ɷɤɫɬɪɭɞɚɬɚ. ɍɫɬɚɧɨɜɤɚ 
ɪɚɛɨɬɚɟɬ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. Ɋɚɛɨɱɢɣ ɰɢɤɥ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ 
ɷɬɚɩɵ: ɷɤɫɬɪɭɡɢɹ, ɜɵɞɚɱɚ ɡɚɝɨɬɨɜɤɢ, ɪɚɡɞɭɜ, ɫɧɹɬɢɟ ɢɡɞɟɥɢɹ. ɂɦɟɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɷɤɫɬɪɭɡɢɢ, ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɰɢɤɥɚ, ɜɪɟɦɟɧɢ ɜɵɞɭɜɚɧɢɹ ɢ ɨɯɥɚɠɞɟɧɢɹ, ɬɨɥɳɢɧɵ ɫɬɟɧɨɤ ɢɡɞɟɥɢɹ. 

Ɋɚɫɩɥɚɜɥɟɧɢɟ ɝɪɚɧɭɥ ɞɨ ɜɹɡɤɨ-ɬɟɤɭɱɟɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɧɟɩɪɟɪɵɜɧɚɹ ɩɨɞɚɱɚ 
ɜ ɮɨɪɦɢɪɭɸɳɭɸ ɝɨɥɨɜɤɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɞɧɨɱɟɪɜɹɱɧɵɦ ɷɤɫɬɪɭɞɟɪɨɦ. 
Ɋɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɟɝɨ ɪɚɛɨɬɵ ɧɚ ɫɯɟɦɟ (ɪɢɫɭɧɨɤ 1.1). 

 

 
Ɋɢɫɭɧɨɤ 1.1 – ɋɯɟɦɚ ɨɞɧɨɱɟɪɜɹɱɧɨɝɨ ɷɤɫɬɪɭɞɟɪɚ 
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ȼɪɚɳɚɟɦɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ 2 ɱɟɪɟɡ ɞɜɚ ɤɥɢɧɨɜɵɯ ɲɤɢɜɚ ɢ ɡɭɛɱɚɬɵɣ 
ɪɟɞɭɤɬɨɪ 4 ɱɟɪɜɹɤ 10 ɡɚɯɜɚɬɵɜɚɟɬ ɢɡ ɡɚɝɪɭɡɨɱɧɨɣ ɜɨɪɨɧɤɢ 8 ɦɚɬɟɪɢɚɥ, 
ɩɟɪɟɦɟɲɢɜɚɟɬ ɟɝɨ, ɩɥɚɫɬɢɮɢɰɢɪɭɟɬ, ɫɠɢɦɚɟɬ ɢ ɩɟɪɟɦɟɳɚɟɬ ɩɨ ɫɜɨɟɦɭ 
ɜɢɧɬɨɜɨɦɭ ɤɚɧɚɥɭ ɜɞɨɥɶ ɰɢɥɢɧɞɪɚ 11. ɋ ɩɨɦɨɳɶɸ ɱɟɪɜɹɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɨɞɧɨɪɨɞɧɨɫɬɶ (ɝɨɦɨɝɟɧɧɨɫɬɶ) ɪɚɫɩɥɚɜɚ ɢ ɜɵɞɚɜɥɢɜɚɧɢɟ ɱɟɪɟɡ ɮɢɥɶɬɪɭɸɳɢɟ 
ɪɟɲɟɬɤɢ (ɫɟɬɤɢ) ɢ ɷɤɫɬɪɭɡɢɨɧɧɭɸ ɝɨɥɨɜɤɭ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɡɚ ɮɥɚɧɰɟɦ 14 
(ɫɥɟɜɚ). 

ɐɢɥɢɧɞɪ 11 ɪɚɡɞɟɥɟɧ ɧɚ ɡɨɧɵ, ɜ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɧɨɦɧɵɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ. Ʉɚɠɞɚɹ ɡɨɧɚ 
ɩɨɞɤɥɸɱɟɧɚ ɤ ɫɢɫɬɟɦɚɦ ɨɛɨɝɪɟɜɚ ɢ ɨɯɥɚɠɞɟɧɢɹ. Ɉɛɨɝɪɟɜ ɰɢɥɢɧɞɪɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɧɚɝɪɟɜɚɬɟɥɹɦɢ 13. Ⱦɥɹ ɨɯɥɚɠɞɟɧɢɹ ɡɨɧ 
ɰɢɥɢɧɞɪɚ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɤɚɧɚɥɵ 9 ɢ 12. Ⱦɥɹ ɨɯɥɚɠɞɟɧɢɹ ɜ 
ɱɟɪɜɹɤɟ ɩɪɨɫɜɟɪɥɟɧ ɩɪɨɞɨɥɶɧɵɣ ɤɚɧɚɥ, ɜ ɤɨɬɨɪɵɣ ɜɫɬɚɜɥɟɧɚ ɬɪɭɛɤɚ 5. 
ɂɡɦɟɪɟɧɢɟ ɱɢɫɟɥ ɨɛɨɪɨɬɨɜ ɱɟɪɜɹɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɚɯɨɝɟɧɟɪɚɬɨɪɨɦ 1. 
ɇɚɝɧɟɬɚɸɳɟɟ ɞɟɣɫɬɜɢɟ ɱɟɪɜɹɤɚ ɡɚɜɢɫɢɬ ɨɬ ɫɤɨɪɨɫɬɢ ɟɝɨ ɜɪɚɳɟɧɢɹ, ɭɝɥɚ 
ɩɨɞɴɟɦɚ ɜɢɧɬɨɜɨɣ ɥɢɧɢɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɪɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɨ ɫɬɟɧɤɢ 
ɰɢɥɢɧɞɪɚ ɢ ɩɨɜɟɪɯɧɨɫɬɶ ɱɟɪɜɹɤɚ. ɗɬɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɡɚɜɢɫɹɬ ɝɥɚɜɧɵɦ 
ɨɛɪɚɡɨɦ ɨɬ ɫɜɨɣɫɬɜ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɢ 
ɰɢɥɢɧɞɪɚ ɢ ɱɟɪɜɹɤɚ. Ȼɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫ ɷɤɫɬɪɭɡɢɢ ɨɤɚɡɵɜɚɟɬ 
ɬɟɦɩɟɪɚɬɭɪɚ ɰɢɥɢɧɞɪɚ. ɉɟɪɟɝɪɟɜ ɰɢɥɢɧɞɪɚ ɜɵɡɵɜɚɟɬ ɬɟɪɦɢɱɟɫɤɭɸ 
ɞɟɫɬɪɭɤɰɢɸ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɰɢɥɢɧɞɪɚ ɫɥɨɟɜ ɦɚɬɟɪɢɚɥɚ, ɚ 
ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɝɪɭɡɨɱɧɨɣ ɡɨɧɵ ɰɢɥɢɧɞɪɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɞɩɥɚɜɥɟɧɢɸ ɦɚɬɟɪɢɚɥɚ (ɝɪɚɧɭɥ), ɚ ɷɬɨ ɭɦɟɧɶɲɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɡɚɯɜɚɬɵɜɚɧɢɹ ɢ ɩɨɞɚɱɢ ɦɚɬɟɪɢɚɥɚ ɧɚɱɚɥɶɧɵɦɢ ɜɢɬɤɚɦɢ ɱɟɪɜɹɤɚ. ɉɨɷɬɨɦɭ 
ɡɚɝɪɭɡɨɱɧɭɸ ɡɨɧɭ ɰɢɥɢɧɞɪɚ ɨɯɥɚɠɞɚɸɬ ɜɨɞɨɣ, ɰɢɪɤɭɥɢɪɭɸɳɟɣ ɩɨ ɤɚɧɚɥɚɦ.  

 
Ɋɢɫɭɧɨɤ 1.2 – ɋɯɟɦɚ ɜɵɞɭɜɧɨɝɨ ɮɨɪɦɨɜɚɧɢɹ 

 
ɉɪɨɰɟɫɫ ɜɵɞɭɜɧɨɝɨ ɮɨɪɦɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.2. 

ɉɨɥɢɦɟɪɧɚɹ ɡɚɝɨɬɨɜɤɚ ɜ ɜɢɞɟ ɬɪɭɛɵ 6 ɜɵɞɚɜɥɢɜɚɟɬɫɹ ɜ ɪɚɫɤɪɵɬɭɸ ɮɨɪɦɭ 7 
ɱɟɪɟɡ ɭɝɥɨɜɭɸ ɝɨɥɨɜɤɭ 4, 5 ɷɤɫɬɪɭɞɟɪɨɦ 1, 2. ȼɵɞɚɱɚ ɡɚɝɨɬɨɜɤɢ-ɪɚɫɩɥɚɜɚ 
ɩɪɨɢɫɯɨɞɢɬ ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɢɧɵ (ɩɨɡ. ɚ). ȼɫɟ ɷɬɨ ɜɪɟɦɹ ɲɧɟɤ 1 ɜɪɚɳɚɟɬɫɹ. 
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ɉɨɫɥɟ ɷɬɨɝɨ ɩɨɥɭɮɨɪɦɵ 7 ɫɦɵɤɚɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɝɢɞɪɨɩɪɢɜɨɞɚ (ɩɨɡ. ɛ). ɉɪɢ 
ɫɦɵɤɚɧɢɢ ɮɨɪɦ ɨɞɢɧ ɤɨɧɟɰ ɡɚɝɨɬɨɜɤɢ ɮɨɪɦɢɪɭɟɬ ɝɨɪɥɨɜɢɧɭ ɢɡɞɟɥɢɹ, ɚ ɞɪɭɝɨɣ 
ɫɜɚɪɢɜɚɟɬɫɹ ɩɪɟɫɫ-ɤɚɧɬɨɦ 9 ɩɨɥɭɮɨɪɦɵ. ɋɜɚɪɧɨɣ ɲɨɜ ɧɚɯɨɞɢɬɫɹ ɧɚ ɞɧɟ 
ɛɭɞɭɳɟɝɨ ɢɡɞɟɥɢɹ. Ƚɟɪɦɟɬɢɡɢɪɨɜɚɧɧɭɸ ɩɨɥɢɦɟɪɧɭɸ ɡɚɝɨɬɨɜɤɭ ɞɚɥɟɟ 
ɪɚɡɞɭɜɚɸɬ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ. ɋɠɚɬɵɣ ɜɨɡɞɭɯ ɩɨɞɚɟɬɫɹ ɩɨ ɤɚɧɚɥɭ 3 ɱɟɪɟɡ 
ɮɨɪɦɢɪɭɸɳɢɣ ɝɨɪɥɨɜɢɧɭ ɧɢɩɩɟɥɶ. Ɉɮɨɪɦɥɟɧɧɨɟ ɢɡɞɟɥɢɟ ɨɯɥɚɠɞɚɟɬɫɹ ɢ 
ɮɨɪɦɭ ɪɚɡɦɵɤɚɸɬ (ɩɨɡ. ɜ), ɭɞɚɥɹɹ ɢɡɞɟɥɢɟ ɫ ɩɨɦɨɳɶɸ ɬɨɥɤɚɬɟɥɟɣ. ɐɢɤɥ 
ɩɨɜɬɨɪɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɫɫɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɢɡɞɟɥɢɣ ɫ ɩɟɪɢɨɞɨɦ ɜ 
ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɧɨɝɨɪɭɱɶɟɜɨɣ ɝɨɥɨɜɤɢ ɦɨɠɧɨ 
ɮɨɪɦɨɜɚɬɶ ɧɟɫɤɨɥɶɤɨ ɢɡɞɟɥɢɣ (ɨɬ 1 ɞɨ 6), ɩɪɢɱɟɦ ɪɚɡɥɢɱɧɨɣ ɮɨɪɦɵ. Ɏɨɪɦɵ 
ɨɛɵɱɧɨ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɚɥɸɦɢɧɢɹ, ɛɪɨɧɡɵ ɢɥɢ ɫɬɚɥɢ. Ⱦɥɹ ɨɯɥɚɠɞɟɧɢɹ 
ɢɡɞɟɥɢɣ ɩɪɨɬɨɱɧɨɣ ɜɨɞɨɣ ɜ ɮɨɪɦɟ ɩɪɨɫɜɟɪɥɟɧɵ ɤɚɧɚɥɵ.  

Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɥɵɯ ɢɡɞɟɥɢɣ ɫɥɨɠɧɨɣ ɮɨɪɦɵ ɫ ɪɚɜɧɨɦɟɪɧɨɣ 
ɬɨɥɳɢɧɨɣ ɫɬɟɧɨɤ, ɚ ɬɚɤɠɟ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢɡɞɟɥɢɣ ɥɸɛɨɣ ɮɨɪɦɵ ɫ 
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɣ, ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɨɣ ɬɨɥɳɢɧɨɣ ɫɬɟɧɨɤ ɩɪɢɦɟɧɹɟɬɫɹ 
ɝɨɥɨɜɤɚ ɫ ɩɟɪɟɦɟɳɚɸɳɢɦɫɹ ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɞɨɪɧɨɦ, ɭɫɬɪɨɣɫɬɜɨ 
ɤɨɬɨɪɨɣ ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.3. Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɞɨɪɧɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɰɢɥɢɧɞɪɨɦ. ɍɝɥɨɜɚɹ ɤɨɥɶɰɟɜɚɹ ɝɨɥɨɜɤɚ 
ɨɫɧɚɳɟɧɚ ɤɨɧɢɱɟɫɤɢɦ ɧɚɤɨɧɟɱɧɢɤɨɦ 7 ɞɨɪɧɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɜ 
ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɥɭɧɠɟɪɚ 14, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɰɢɥɢɧɞɪɟ 13. ɉɪɢ ɧɚɝɧɟɬɚɧɢɢ ɠɢɞɤɨɫɬɢ ɜ ɲɬɨɤɨɜɭɸ ɩɨɥɨɫɬɶ 
ɰɢɥɢɧɞɪɚ 13 ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ 11 ɩɥɭɧɠɟɪ 14, ɲɬɨɤ 9 ɢ ɤɨɧɢɱɟɫɤɢɣ 
ɧɚɤɨɧɟɱɧɢɤ 7 ɩɨɞɧɢɦɚɸɬɫɹ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɭɦɟɧɶɲɚɟɬɫɹ ɤɨɥɶɰɟɜɚɹ ɳɟɥɶ, 
ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɦɟɠɞɭ ɧɚɤɨɧɟɱɧɢɤɨɦ ɢ ɧɢɠɧɟɣ ɱɚɫɬɶɸ ɦɭɧɞɲɬɭɤɚ 8. ɉɪɢ 
ɧɚɝɧɟɬɚɧɢɢ ɠɢɞɤɨɫɬɢ ɜ ɜɟɪɯɧɸɸ ɩɨɥɨɫɬɶ ɰɢɥɢɧɞɪɚ ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ 12 
ɩɨɞɜɢɠɧɵɟ ɞɟɬɚɥɢ ɝɨɥɨɜɤɢ ɨɩɭɫɤɚɸɬɫɹ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɲɢɪɢɧɚ ɳɟɥɢ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɉɪɢ ɷɬɨɦ ɦɚɬɟɪɢɚɥ, ɧɚɝɧɟɬɚɟɦɵɣ ɷɤɫɬɪɭɞɟɪɨɦ ɱɟɪɟɡ ɤɚɧɚɥ 10, 
ɜɵɞɚɜɥɢɜɚɟɬɫɹ ɱɟɪɟɡ ɤɨɥɶɰɟɜɭɸ ɩɪɨɮɢɥɢɪɭɸɳɭɸ ɳɟɥɶ ɜ ɜɢɞɟ ɡɚɝɨɬɨɜɤɢ ɫ 
ɪɚɡɥɢɱɧɨɣ ɬɨɥɳɢɧɨɣ ɫɬɟɧɨɤ ɩɨ ɞɥɢɧɟ.  

 

 
Ɋɢɫɭɧɨɤ 1.3 – ɍɫɬɪɨɣɫɬɜɨ ɝɨɥɨɜɤɢ ɫ ɩɨɞɜɢɠɧɵɦ ɞɨɪɧɨɦ 
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1.2 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɚ 
ɷɤɫɬɪɭɡɢɨɧɧɨ-ɜɵɞɭɜɧɨɝɨ ɚɝɪɟɝɚɬɚ «CHODOS» 

 
ɉɨ ɫɜɨɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɵɞɭɜɚɬɟɥɶɧɵɣ ɚɜɬɨɦɚɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɦɚɲɢɧɭ, ɮɢɧɚɥɶɧɵɦ ɢɡɞɟɥɢɟɦ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɜɵɞɭɬɵɣ, 
ɨɯɥɚɠɞɟɧɧɵɣ ɢ ɥɢɲɟɧɧɵɣ ɡɚɭɫɟɧɟɰ ɩɨɥɵɣ ɩɪɨɞɭɤɬ. ȼɧɟɲɧɢɣ ɜɢɞ ɭɫɬɚɧɨɜɤɢ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.4. 
 

 
Ɋɢɫɭɧɨɤ 1.4 – Ɏɨɬɨɝɪɚɮɢɹ ɷɤɫɬɪɭɡɢɨɧɧɨ-ɜɵɞɭɜɧɨɝɨ ɚɝɪɟɝɚɬɚ «CHODOS» 

 
ȼɵɞɭɜɚɬɟɥɶɧɵɣ ɚɜɬɨɦɚɬ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɵɩɭɫɤɚ ɢɡɞɟɥɢɣ ɢɡ 

ɪɚɡɜɟɬɜɥɟɧɧɨɝɨ (ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ) ɩɨɥɢɷɬɢɥɟɧɚ (ɪɉɗ), ɥɢɧɟɣɧɨɝɨ (ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ) ɩɨɥɢɷɬɢɥɟɧɚ (ɥɉɗ) ɧɚ ɨɞɧɨ-, ɞɜɭɯ-, ɱɟɬɵɪɟɯ- ɢ ɲɟɫɬɢɯɨɞɨɜɨɣ 
ɷɤɫɬɪɭɡɢɨɧɧɨɣ ɝɨɥɨɜɤɟ ɢ ɞɥɹ ɜɵɩɭɫɤɚ ɢɡɞɟɥɢɣ ɢɡ ɧɟɫɦɹɝɱɟɧɧɨɝɨ 
ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɚ (ɬɉȼɏ) ɧɚ ɨɞɧɨ- ɢ ɞɜɭɯɯɨɞɨɜɨɣ ɝɨɥɨɜɤɟ. ȼɫɟ ɝɨɥɨɜɤɢ, 
ɤɪɨɦɟ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɚ, ɫɧɚɛɠɟɧɵ ɞɚɬɱɢɤɨɦ 
ɬɟɦɩɟɪɚɬɭɪɵ. ɂɫɩɨɥɶɡɭɟɦɵɟ ɩɥɚɫɬɦɚɫɫɵ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɞɯɨɞɹɳɢɦɢ ɞɥɹ 
ɷɤɫɬɪɭɡɢɨɧɧɨɝɨ ɜɵɞɭɜɚɧɢɹ ɢ ɢɦɟɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɫɨɪɬɧɨɫɬɶ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɫɨɫɭɞɚ ɪɚɡɥɢɱɟɧ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɪɚɬɧɨɫɬɢ 
ɷɤɫɬɪɭɡɢɨɧɧɨɣ ɝɨɥɨɜɤɢ ɢ ɫɨɫɬɚɜɥɹɟɬ: 

- 110 ɦɦ ɭ ɨɞɧɨɯɨɞɨɜɨɣ ɝɨɥɨɜɤɢ; 
- 110 ɦɦ ɭ ɞɜɭɯɯɨɞɨɜɨɣ ɝɨɥɨɜɤɢ; 
- 90 ɦɦ ɭ ɱɟɬɵɪɟɯɯɨɞɨɜɨɣ ɝɨɥɨɜɤɢ; 
- 50 ɦɦ ɭ ɲɟɫɬɢɯɨɞɨɜɨɣ ɝɨɥɨɜɤɢ. 

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɨɪɥɨɜɢɧɵ 30 ɦɦ ɢ ɩɪɟɞɟɥɶɧɨ 
ɞɨɫɬɢɠɢɦɨɣ ɜɵɫɨɬɵ ɫɨɫɭɞɚ 260 ɦɦ. 
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Ʉɨɦɩɥɟɤɬɧɚɹ ɩɥɚɫɬɢɮɢɤɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɩɪɢɜɨɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɢ 
ɳɢɬɨɦ ɭɩɪɚɜɥɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɰɟɥɶɧɨɫɜɚɪɧɨɣ ɪɚɦɟ. ȼɧɭɬɪɢ ɪɚɦɵ 
ɪɚɡɦɟɳɟɧɵ ɜɨɡɞɭɯɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ, ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ, 
ɝɢɞɪɨɚɝɪɟɝɚɬ. ȼ ɬɨɪɰɟɜɨɣ ɱɚɫɬɢ ɪɚɦɵ ɩɨɞɜɟɲɟɧ ɦɟɯɚɧɢɡɦ ɮɨɪɦ, 
ɫɨɜɟɪɲɚɸɳɢɯ ɞɜɢɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɢ ɢ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ. ȼ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɨɞ 
ɩɨɥɭɮɨɪɦɚɦɢ ɪɚɡɦɟɳɟɧɵ ɜɵɞɭɜɚɬɟɥɶɧɵɟ ɨɩɪɚɜɤɢ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɰɢɥɢɧɞɪ, 
ɩɪɢɜɨɞɹɳɢɣ ɢɯ ɜ ɞɜɢɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɢ. ɍɩɪɚɜɥɟɧɢɟ ɜɫɟɦɢ ɪɚɛɨɱɢɦɢ 
ɨɩɟɪɚɰɢɹɦɢ ɚɜɬɨɦɚɬɚ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜɪɭɱɧɭɸ ɨɬ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ ɢɥɢ 
ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. ɍɫɬɚɧɨɜɤɚ ɡɚɤɪɵɬɚ ɡɚɳɢɬɧɵɦ ɤɨɠɭɯɨɦ, ɦɟɯɚɧɢɡɦ 
ɮɨɪɦ ɡɚɳɢɳɟɧ ɞɜɟɪɰɚɦɢ. ɉɪɢɜɨɞ ɮɨɪɦ ɩɨ ɜɟɪɬɢɤɚɥɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ 
ɩɨɦɨɳɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɰɢɥɢɧɞɪɚ, ɚ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ – ɨɬ ɞɜɭɯ ɦɟɯɚɧɢɱɟɫɤɢ 
ɫɨɩɪɹɠɟɧɧɵɯ ɞɸɣɦɨɜɵɯ ɝɢɞɪɨɦɨɬɨɪɨɜ. ɉɪɢɜɨɞ ɜɵɞɭɜɚɬɟɥɶɧɵɯ ɞɨɪɧɨɜ, 
ɦɟɯɚɧɢɡɦɚ ɭɞɚɥɟɧɢɹ ɡɚɭɫɟɧɰɟɜ ɢ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɬɨɠɟ 
ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɨɬ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ. ɍɫɬɪɨɣɫɬɜɨɦ ɞɥɹ ɪɟɝɭɥɢɪɨɜɤɢ ɬɨɥɳɢɧɵ 
ɫɬɟɧɤɢ ɪɭɤɚɜɚ ɦɨɝɭɬ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɞɜɭɯ- ɢ ɱɟɬɵɪɟɯɯɨɞɨɜɵɟ ɝɨɥɨɜɤɢ. 
Ɋɟɝɭɥɢɪɨɜɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɩɟɪɜɨɣ ɡɨɧɵ (ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ ɡɚɝɪɭɡɨɱɧɨɣ 
ɜɨɪɨɧɤɢ) ɪɚɛɨɱɟɝɨ ɰɢɥɢɧɞɪɚ ɢ ɡɨɧ ɧɚɝɪɟɜɚ ɷɤɫɬɪɭɡɢɨɧɧɨɣ ɝɨɥɨɜɤɢ – 
ɞɜɭɯɩɨɡɢɰɢɨɧɧɚɹ, ɪɟɝɭɥɢɪɨɜɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɬɨɪɨɣ ɢ ɬɪɟɬɶɟɣ ɡɨɧɵ – 
ɬɪɟɯɩɨɡɢɰɢɨɧɧɚɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɪɨɬɧɢɤɨɜɨɝɨ ɬɢɩɚ ɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜ ɡɨɧɵ 
ɧɚɝɪɟɜɚ ɱɟɪɟɡ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɤɥɚɩɚɧɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɚɝɪɟɝɚɬ ɫɨ ɜɫɬɪɨɟɧɧɵɦ ɡɭɛɱɚɬɵɦ ɧɚɫɨɫɨɦ, ɜɫɚɫɵɜɚɸɳɢɦ ɢ 
ɧɚɩɨɪɧɵɦ ɮɢɥɶɬɪɨɦ, ɦɚɧɨɦɟɬɪɨɦ, ɩɟɪɟɩɭɫɤɧɵɦ ɤɥɚɩɚɧɨɦ, ɜɨɡɞɭɲɧɵɦ 
ɪɚɞɢɚɬɨɪɨɦ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɦɚɫɥɚ ɢ ɞɪɭɝɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. Ⱦɥɹ ɩɨɤɪɵɬɢɹ 
ɩɢɤɨɜɨɝɨ ɨɬɛɨɪɚ ɜ ɧɚɩɨɪɧɨɣ ɱɚɫɬɢ ɧɚɫɨɫɚ ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
ɚɤɤɭɦɭɥɹɬɨɪɚ. 

ȼɢɞɵ ɷɥɟɦɟɧɬɨɜ ɚɜɬɨɦɚɬɢɤɢ – ɷɥɟɤɬɪɢɱɟɫɤɢɟ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɢ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ. Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɫɬɚɧɨɜɤɢ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 1.1. 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɞɥɹ ɨɛɵɱɧɨɣ ɫɪɟɞɵ. Ⱦɥɢɬɟɥɶɧɵɟ 
ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ: ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ +5℃ ɞɨ +35℃, 
ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɦɟɧɟɟ 80%. 
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Ɍɚɛɥɢɰɚ 1.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɞɭɜɚɬɟɥɶɧɨɝɨ 
ɚɝɪɟɝɚɬɚ «CHODOS» 
 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 
Ⱦɢɚɦɟɬɪ ɱɟɪɜɹɤɚ ɷɤɫɬɪɭɡɢɨɧɧɨɣ ɦɚɲɢɧɵ, ɦɦ 60 ɦɦ 
Ⱦɥɢɧɚ ɱɟɪɜɹɤɚ ɷɤɫɬɪɭɡɢɨɧɧɨɣ ɦɚɲɢɧɵ, D* 22 D* 
ɉɥɚɫɬɢɮɢɤɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɬɪɭɞɟɪɚ 
(ɦɚɤɫɢɦɚɥɶɧɚɹ), ɤɝ/ɱ: 

ɪɉɗ/ɥɉɗ 
ɬɉȼɏ (ɝɪɚɧɭɥɚɬ) 
ɬɉȼɏ (ɩɨɪɨɲɨɤ) 

 
 

75-90 
50-60 
40-45 

Ƚɚɛɚɪɢɬɵ ɭɫɬɚɧɨɜɤɢ, ɦɦ: 
ɲɢɪɢɧɚ 
ɞɥɢɧɚ 
ɜɵɫɨɬɚ ɫ ɜɨɪɨɧɤɨɣ 

 
865 
2905 
2302 

Ɂɚɧɢɦɚɟɦɚɹ ɩɥɨɳɚɞɶ, ɦ2 2,4 
Ɇɚɫɫɚ ɚɜɬɨɦɚɬɚ ɫɨ ɜɫɟɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɤɝ 2325 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɮɨɪɦɵ, ɦɦ: 
     ɲɢɪɢɧɚ 
     ɜɵɫɨɬɚ 
     ɬɨɥɳɢɧɚ 

 
440 
300 
2ɯ80 

Ⱦɚɜɥɟɧɢɟ ɝɢɞɪɚɜɥɢɤɢ, Ɇɉɚ 4 
Ɂɚɠɢɦɧɨɟ ɭɫɢɥɢɟ ɮɨɪɦ, ɤɇ 0-50 
ɑɢɫɥɨ ɡɨɧ ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɝɨ ɰɢɥɢɧɞɪɚ, ɟɞ. 3 
ɑɢɫɥɨ ɡɨɧ ɧɚɝɪɟɜɚ ɷɤɫɬɪɭɡɢɨɧɧɨɣ ɝɨɥɨɜɤɢ, ɟɞ. 2 
Ɋɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ, ɥ/ɦɢɧ 20  
Ⱦɚɜɥɟɧɢɟ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ, ɤɉɚ 245-588  
Ɍɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɚɹ, ℃ 14  
Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɦɨɦɟɧɬɚɥɶɧɵɣ, ɥ/ɦɢɧ 350  
ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɠɢɦɚ 
ɪɚɛɨɬɵ, ɨɤɨɥɨ, ɤȼɬ 

30  

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɱɟɪɜɹɤɚ, ɤȼɬ 22,5  
ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɤȼɬ: 
    1-ɚɹ ɡɨɧɚ ɪɚɛɨɱɟɝɨ ɰɢɥɢɧɞɪɚ 
    2-ɚɹ ɡɨɧɚ ɪɚɛɨɱɟɝɨ ɰɢɥɢɧɞɪɚ 
    3-ɹ ɡɨɧɚ ɪɚɛɨɱɟɝɨ ɰɢɥɢɧɞɪɚ 
    ɷɤɫɬɪɭɡɢɨɧɧɚɹ ɝɨɥɨɜɤɚ ɨɞɧɨɯɨɞɨɜɚɹ (ɪɉɗ, ɥɉɗ) 
    ɷɤɫɬɪɭɡɢɨɧɧɚɹ ɝɨɥɨɜɤɚ ɞɜɭɯɯɨɞɨɜɚɹ (ɪɉɗ, ɥɉɗ) 
    ɷɤɫɬɪɭɡɢɨɧɧɚɹ ɝɨɥɨɜɤɚ ɱɟɬɵɪɟɯɯɨɞɨɜɚɹ (ɪɉɗ, ɥɉɗ) 
    ɷɤɫɬɪɭɡɢɨɧɧɚɹ ɝɨɥɨɜɤɚ ɲɟɫɬɢɯɨɞɨɜɚɹ (ɪɉɗ, ɥɉɗ) 
    ɷɤɫɬɪɭɡɢɨɧɧɚɹ ɝɨɥɨɜɤɚ ɞɜɭɯɯɨɞɨɜɚɹ (ɬɉȼɏ) 

 
3,6 
2,5 
2,5 

1,15+0,45 
1,22+2ɯ0,14 
1,82+4ɯ0,140 

1,75+0,96 
0,85+0,23 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɤȼɬ 2,2 
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2 Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 
 

2.1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
ɍɫɬɚɧɨɜɤɚ ɛɵɥɚ ɜɵɩɭɳɟɧɚ ɜ ɧɚɱɚɥɟ 80-ɯ ɝɨɞɨɜ ɢ ɨɫɧɚɳɚɥɚɫɶ ɝɢɛɪɢɞɧɨɣ 

ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ, ɤɚɤ ɢ ɛɨɥɶɲɢɧɫɬɜɨ ɭɫɬɚɧɨɜɨɤ ɬɟɯ ɜɪɟɦɟɧ. ɍɩɪɚɜɥɟɧɢɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɨɬɞɟɥɶɧɵɯ ɫɬɚɞɢɣ ɰɢɤɥɚ ɮɨɪɦɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ 
ɷɥɟɤɬɪɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ «MLOG», ɩɨɫɬɪɨɟɧɧɨɣ ɧɚ ɢɧɬɟɝɪɚɥɶɧɵɯ 
ɷɥɟɦɟɧɬɚɯ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɡɚɞɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɤɚɠɞɨɣ ɢɡ ɬɟɩɥɨɜɵɯ ɡɨɧ 
ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɫɢɫɬɟɦɨɣ ɬɟɩɥɨɜɨɣ ɚɜɬɨɦɚɬɢɤɢ, ɜɤɥɸɱɚɸɳɟɣ ɜ ɫɟɛɹ ɤɨɦɩɥɟɤɬ 
ɬɟɪɦɨɩɚɪ ɢ ɤɨɦɩɥɟɤɬ ɪɟɝɭɥɢɪɭɸɳɢɯ ɩɪɢɛɨɪɨɜ, ɫɨɛɪɚɧɧɵɯ ɜ ɨɛɳɢɣ ɩɭɥɶɬ. 

Ɂɚɜɨɞɫɤɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɧɟ ɨɬɜɟɱɚɟɬ ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɚ 
ɢɦɟɧɧɨ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ, ɭɪɨɜɧɸ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɩɪɨɫɬɨɬɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ, ɪɚɫɯɨɞɭ ɫɵɪɶɹ ɢ ɷɧɟɪɝɢɢ. ɉɨɷɬɨɦɭ ɛɵɥɨ 
ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ ɟɟ ɡɚɦɟɧɟ ɧɚ ɫɨɜɪɟɦɟɧɧɭɸ ɫɢɫɬɟɦɭ ɱɢɫɥɨɜɨɝɨ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɱɚɫɬɶ ɭɫɬɚɧɨɜɤɢ ɨɫɬɚɥɚɫɶ ɛɟɡ ɢɡɦɟɧɟɧɢɣ, ɚ ɦɨɞɟɪɧɢɡɚɰɢɢ 
ɩɨɞɜɟɪɝɥɢɫɶ ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ 
ɚɜɬɨɦɚɬɢɤɢ, ɚ ɬɚɤɠɟ ɷɥɟɦɟɧɬɵ ɥɨɝɢɤɢ. ɉɨɠɟɥɚɧɢɟɦ ɡɚɤɚɡɱɢɤɚ ɛɵɥɨ 
ɫɨɯɪɚɧɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ (ɤɧɨɩɤɢ, ɩɟɪɟɤɥɸɱɚɬɟɥɢ), ɢɯ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɢ ɧɚɡɧɚɱɟɧɢɹ. ȼɧɟɲɧɢɣ ɜɢɞ ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɜɟɞɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 2.1. Ɍɚɤɠɟ ɧɨɜɚɹ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ ɪɹɞɭ ɬɪɟɛɨɜɚɧɢɣ: 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɟ; ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ; ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ. 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ: 
- ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɪɟɯ ɡɨɧ ɷɤɫɬɪɭɡɢɨɧɧɨɝɨ ɰɢɥɢɧɞɪɚ ɢ ɞɜɭɯ 

ɡɨɧ ɮɨɪɦɢɪɭɸɳɟɣ ɝɨɥɨɜɤɢ ɢ ɤɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɫɪɟɞɫɬɜɨɦ 
ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɚɬɱɢɤɨɜ; 

- ɛɟɫɫɬɭɩɟɧɱɚɬɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɝɥɚɜɧɨɝɨ ɩɪɢɜɨɞɚ ɜ ɲɢɪɨɤɨɦ 
ɞɢɚɩɚɡɨɧɟ; 

- ɡɚɩɭɫɤ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɨɫɪɟɞɫɬɜɨɦ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ 
ɦɟɯɚɧɢɡɦɚɦɢ ɨɬɤɪɵɬɢɹ ɢ ɩɨɞɴɟɦɚ ɮɨɪɦ, ɩɟɪɟɞɜɢɠɟɧɢɹ ɜɵɞɭɜɚɬɟɥɶɧɨɝɨ 
ɞɨɪɧɚ, ɦɟɯɚɧɢɡɦɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɨɥɳɢɧɵ ɪɭɤɚɜɚ, ɦɟɯɚɧɢɡɦɨɦ ɭɞɚɥɟɧɢɹ 
ɡɚɭɫɟɧɟɰ; 

- ɭɩɪɚɜɥɟɧɢɟ ɩɨɞɚɱɟɣ ɜɨɡɞɭɯɚ ɜ ɤɨɧɬɭɪɵ ɨɯɥɚɠɞɟɧɢɹ ɢ ɪɚɡɞɭɜɚ 
ɡɚɝɨɬɨɜɤɢ; 

- ɤɨɧɬɪɨɥɶ ɩɨɥɨɠɟɧɢɹ ɦɟɯɚɧɢɡɦɨɜ ɢ ɡɚɳɢɬɧɵɯ ɤɨɠɭɯɨɜ ɩɨɫɪɟɞɫɬɜɨɦ 
ɤɨɧɰɟɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɯɪɚɧɟɧɢɹ ɜ ɩɚɦɹɬɢ ɩɪɟɞɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɪɚɛɨɬɵ; 

- ɪɚɛɨɬɭ ɜ ɪɭɱɧɨɦ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ; 
- ɡɚɳɢɬɭ ɨɬ ɨɲɢɛɨɱɧɵɯ ɞɟɣɫɬɜɢɣ ɩɟɪɫɨɧɚɥɚ; 
- ɮɭɧɤɰɢɢ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ. 
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Ɋɢɫɭɧɨɤ 2.1 – ȼɧɟɲɧɢɣ ɜɢɞ ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ ɞɨ ɦɨɞɟɪɧɢɡɚɰɢɢ 
 

ɋɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ [2, 3, 4]: 
- ɫɨɫɬɚɜɥɟɧɢɟ ɩɟɪɟɱɧɹ ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɬɪɨɥɹ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɭɩɪɚɜɥɟɧɢɹ 

ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ; 
- ɜɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɪɚɡɪɚɛɨɬɤɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ; 
- ɪɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɣ (ɦɨɧɬɚɠɧɨɣ); 
- ɭɫɬɚɧɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɦɨɧɬɚɠɧɭɸ ɩɚɧɟɥɶ; 
- ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ; 
- ɫɨɡɞɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɉɅɄ; 
- ɨɬɥɚɞɤɚ ɫɢɫɬɟɦɵ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚ ɦɚɤɟɬɟ; 
- ɦɨɧɬɚɠ ɩɚɧɟɥɢ ɜ ɲɤɚɮ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɭɫɤɨɧɚɥɚɞɤɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 
Ⱦɥɹ ɨɛɴɟɤɬɨɜ ɫ ɧɟɫɥɨɠɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɢ ɩɪɨɫɬɵɦɢ 

ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɩɭɫɤɚɟɬɫɹ ɜɦɟɫɬɨ ɫɬɪɭɤɬɭɪɧɵɯ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɯɟɦ ɧɚ ɧɚɱɚɥɶɧɵɯ ɷɬɚɩɚɯ ɪɚɡɪɚɛɨɬɤɢ ɫɨɫɬɚɜɥɹɬɶ ɩɟɪɟɱɧɢ 
ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɬɪɨɥɹ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ [2]. 
ɉɚɪɚɦɟɬɪɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

ɉɟɪɟɱɟɧɶ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶ ɫɬɪɭɤɬɭɪɭ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɢ ɨɫɧɚɳɟɧɢɟ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɢɛɨɪɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 

Ɉɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɹɜɥɹɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɦɟɫɬɟ ɫ ɜɫɬɪɨɟɧɧɵɦɢ ɜ ɧɟɝɨ ɡɚɩɨɪɧɵɦɢ ɢ ɪɟɝɭɥɢɪɭɸɳɢɦɢ 
ɨɪɝɚɧɚɦɢ, ɚ ɬɚɤɠɟ ɷɧɟɪɝɢɢ, ɫɵɪɶɹ ɢ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɨɩɪɟɞɟɥɹɟɦɵɯ 
ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɢɫɩɨɥɶɡɭɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɟɪɟɱɧɹ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
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- ɩɨɥɭɱɟɧɢɟ ɩɟɪɜɢɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɞɥɹ 
ɭɩɪɚɜɥɟɧɢɹ ɢɦ; 

- ɤɨɧɬɪɨɥɶ ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɨɜ ɢ 
ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɍɤɚɡɚɧɧɵɟ ɡɚɞɚɱɢ ɪɟɲɚɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɵɹɜɥɟɧɧɵɯ ɡɚɤɨɧɨɜ ɢ ɤɪɢɬɟɪɢɟɜ ɭɩɪɚɜɥɟɧɢɹ 
ɨɛɴɟɤɬɨɦ, ɚ ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɬɨɱɧɨɫɬɢ ɫɬɚɛɢɥɢɡɚɰɢɢ, 
ɤɨɧɬɪɨɥɹ ɢ ɪɟɝɢɫɬɪɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɤ ɤɚɱɟɫɬɜɭ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɧɚɞɟɠɧɨɫɬɢ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɫɨɫɬɚɜɥɟɧɢɹ ɩɟɪɟɱɧɹ ɩɚɪɚɦɟɬɪɨɜ ɹɜɥɹɸɬɫɹ: 
- ɜɵɛɨɪ ɦɟɬɨɞɨɜ ɢɡɦɟɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ; 
- ɜɵɛɨɪ ɨɫɧɨɜɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ 

ɨɬɜɟɱɚɸɳɢɯ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɨɛɴɟɤɬɚ; 

- ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɢɜɨɞɨɜ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɪɟɝɭɥɢɪɭɸɳɢɯ ɢ 
ɡɚɩɨɪɧɵɯ ɨɪɝɚɧɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɩɪɚɜɥɹɟɦɨɝɨ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɥɢ ɞɢɫɬɚɧɰɢɨɧɧɨ; 

- ɪɚɡɦɟɳɟɧɢɟ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɧɚ ɳɢɬɚɯ, ɩɭɥɶɬɚɯ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɢ ɬ.ɩ. ɢ ɨɩɪɟɞɟɥɟɧɢɟ 
ɫɩɨɫɨɛɨɜ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.1 – ɉɚɪɚɦɟɬɪɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

 
ɇɚɡɧɚɱɟɧɢɟ ɉɚɪɚɦɟɬɪɵ 

ɇɚɝɪɟɜɚɬɟɥɢ ɡɨɧ 
Ɂɨɧa 1 220 ȼ; 16,36 Ⱥ; ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 
Ɂɨɧɚ 2 220 ȼ; 11,36 Ⱥ; ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 
Ɂɨɧɚ 3 220 ȼ; 11,36 Ⱥ; ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 
Ɂɨɧɚ 4 220 ȼ; 8,27 Ⱥ; ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 
Ɂɨɧɚ 5 220 ȼ; 4,36 Ⱥ; ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 

Ⱦɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɡɨɧ ɧɚɝɪɟɜɚ 
Ɂɨɧɚ 1-5 0-200 ℃ 

Ʉɥɚɩɚɧɵ 
Ʉɥɚɩɚɧ ɝɢɞɪɚɜɥɢɤɢ 1-10 24 ȼ; 1 Ⱥ; ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ 
Ʉɥɚɩɚɧ ɩɧɟɜɦɚɬɢɤɢ 11-13 24 ȼ; 1 Ⱥ; ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ 

ɉɪɢɜɨɞɵ 
ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɷɤɫɬɪɭɞɟɪɚ 22,5 ɤȼɬ; Uɹɤ=440 ȼ; Iɹɤ=56 Ⱥ; Uɜɨɡɛ=190 

ȼ; Iɜɨɡɛ=3,2 Ⱥ 
ɋɤɨɪɨɫɬɶ ɩɪɢɜɨɞɚ ɲɧɟɤɚ 0-78 ɨɛ/ɦɢɧ 
ɗɥɟɤɬɪɨɩɪɢɜɨɞ  ɝɢɞɪɨɚɝɪɟɝɚɬɚ 2,2 ɤȼɬ; 380 ȼ; 50 Ƚɰ 
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2.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 
 
2.2.1 ȼɵɛɨɪ ɦɨɞɟɥɢ ɤɨɧɬɪɨɥɥɟɪɚ  
 
ɇɚ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɪɟɲɢɬɶ, ɤɚɤɚɹ 

ɚɩɩɚɪɚɬɧɚɹ ɛɚɡɚ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɩɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ. 
ɋɩɢɫɨɤ ɦɢɪɨɜɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɉɅɄ ɜɟɫɶɦɚ ɲɢɪɨɤ: Allen-Bradley, 

Omron, Schneider Electric, Siemens, Advantech, Delta, VIPA, Mitsubishi Electric, 
WAGO I/O, Phoenix Contact, ɪɨɫɫɢɣɫɤɢɟ Ʉɨɧɬɚɪ, Ɉɜɟɧ, Segnetics, Fastwel, 
Ɍɟɤɨɧ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ.  

Ʉɚɤ ɜɨ ɜɪɟɦɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɬɚɤ ɢ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɚɠɧɵɦ 
ɭɫɥɨɜɢɟɦ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɪɭɫɫɤɨɹɡɵɱɧɨɣ ɬɟɯɩɨɞɞɟɪɠɤɢ ɢ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
ɍɱɢɬɵɜɚɹ ɫɭɳɟɫɬɜɭɸɳɭɸ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɬɟɧɞɟɧɰɢɸ ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɹ, 
ɛɵɥɨ ɪɟɲɟɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɉɅɄ ɨɬ ɪɨɫɫɢɣɫɤɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. ɋɟɝɨɞɧɹ 
ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɉɅɄ ɦɚɥɨ ɱɟɦ ɭɫɬɭɩɚɸɬ ɡɚɪɭɛɟɠɧɵɦ ɚɧɚɥɨɝɚɦ ɩɨ ɫɜɨɢɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɢ ɧɚɞɟɠɧɨɫɬɢ, ɩɪɢ ɷɬɨɦ ɢɯ ɰɟɧɚ ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ. 

ɉɪɨɜɟɞɹ ɚɧɚɥɢɡ ɫɩɟɤɬɪɚ ɩɪɟɞɥɚɝɚɟɦɵɯ ɉɅɄ, ɫɩɟɰɢɮɢɤɢ ɩɪɢɦɟɧɟɧɢɹ ɢ 
ɩɪɢɦɟɪɨɜ ɩɨ ɢɯ ɜɧɟɞɪɟɧɢɸ ɦɵ ɜɵɛɪɚɥɢ ɩɪɨɞɭɤɰɢɸ ɪɨɫɫɢɣɫɤɨɣ 
ɮɢɪɦɵ «Ɉɜɟɧ». ɉɪɢ ɜɵɛɨɪɟ ɦɵ ɭɱɢɬɵɜɚɥɢ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɩɟɪɟɱɟɧɶ 
ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ ɫɨɞɟɪɠɢɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ ɪɚɫɲɢɪɟɧɢɹ 
ɢ ɫɟɧɫɨɪɧɵɯ ɩɚɧɟɥɟɣ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɧɚɦ ɫɨɡɞɚɬɶ ɩɨɥɧɨɰɟɧɧɭɸ ɰɢɮɪɨɜɭɸ 
ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ, ɧɟ ɢɫɩɨɥɶɡɭɹ ɩɨɞɨɛɧɭɸ ɩɪɨɞɭɤɰɢɸ ɞɪɭɝɢɯ ɮɢɪɦ. 
ɇɟɦɚɥɨɜɚɠɧɨ, ɱɬɨ ɧɚ ɡɚɜɨɞɟ, ɝɞɟ ɪɚɡɦɟɳɟɧ ɦɨɞɟɪɧɢɡɢɪɭɟɦɵɣ ɚɝɪɟɝɚɬ, ɭɠɟ 
ɢɦɟɸɬɫɹ ɭɫɬɚɧɨɜɤɢ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɤɨɧɬɪɨɥɥɟɪɨɜ Ɉɜɟɧ. Ɉɞɧɨɨɛɪɚɡɢɟ 
ɧɨɦɟɧɤɥɚɬɭɪɵ ɉɅɄ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɛɥɟɝɱɚɟɬ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɨɛɭɱɟɧɢɟ 
ɩɟɪɫɨɧɚɥɚ. 

ɉɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɨɬɪɟɛɨɜɚɥɨɫɶ ɡɚɦɟɧɢɬɶ ɚɧɚɥɨɝɨɜɵɟ ɫɪɟɞɫɬɜɚ 
ɨɬɨɛɪɚɠɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɚ ɬɚɤɠɟ ɧɟɤɨɬɨɪɵɟ ɨɪɝɚɧɵ 
ɭɩɪɚɜɥɟɧɢɹ. Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ ɧɟɨɛɯɨɞɢɦɚ ɫɟɧɫɨɪɧɚɹ ɩɚɧɟɥɶ. Ɋɚɰɢɨɧɚɥɶɧɵɦ 
ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɨɛɴɟɞɢɧɹɸɳɟɝɨ ɜ ɫɟɛɟ ɮɭɧɤɰɢɢ 
ɉɅɄ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɷɤɨɧɨɦɢɬɶ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɜ ɳɢɬɟ ɢ ɫɬɨɢɦɨɫɬɶ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. Ɍɚɤɢɦ ɭɫɬɪɨɣɫɬɜɨɦ 
ɹɜɥɹɟɬɫɹ ɫɟɧɫɨɪɧɵɣ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɤɨɧɬɪɨɥɥɟɪ ɋɉɄ 107. 

Ɉȼȿɇ ɋɉɄ107 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɨ ɤɥɚɫɫɚ ɱɟɥɨɜɟɤɨ-
ɦɚɲɢɧɧɵɣ ɢɧɬɟɪɮɟɣɫ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɫɜɨɛɨɞɧɨ 
ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ. 

ɉɚɪɚɦɟɬɪɵ: 
- ɝɪɚɮɢɱɟɫɤɢɣ ɰɜɟɬɧɨɣ ɷɤɪɚɧ ɫ ɞɢɚɝɨɧɚɥɶɸ 7 ɞɸɣɦɨɜ; 
- ɫɟɧɫɨɪɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɷɤɪɚɧɨɦ; 
- ɞɜɚ ɧɟɡɚɜɢɫɢɦɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɢɧɬɟɪɮɟɣɫɚ RS-232/RS-485; 
- ɜɫɬɪɨɟɧɧɚɹ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ Linux.\ 
ɍɫɬɚɧɨɜɨɱɧɵɟ ɪɚɡɦɟɪɵ ɤɨɧɬɪɨɥɥɟɪɚ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦ ɢ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜ ɟɞɢɧɨɣ ɫɪɟɞɟ 
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ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɫɪɨɤɢ ɪɚɡɪɚɛɨɬɤɢ ɡɚ ɫɱɟɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɩɟɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦɵ, ɬɟɦ ɫɚɦɵɦ ɷɤɨɧɨɦɢɬ 
ɱɟɥɨɜɟɱɟɫɤɢɟ ɢ ɮɢɧɚɧɫɨɜɵɟ ɪɟɫɭɪɫɵ ɢɫɩɨɥɧɢɬɟɥɹ. 

ɋɟɧɫɨɪɧɵɣ ɷɤɪɚɧ ɭɩɪɚɜɥɟɧɢɹ – ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɷɥɟɦɟɧɬɵ 
ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɜ ɭɞɨɛɧɵɯ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɦɟɫɬɚɯ. 
Ɉɫɭɳɟɫɬɜɥɹɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨɞɩɢɫɢ ɢ ɤɨɦɦɟɧɬɚɪɢɢ ɤ ɷɥɟɦɟɧɬɚɦ ɭɩɪɚɜɥɟɧɢɹ. 

Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ – ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɵɟ 
ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɢɡɞɟɥɢɹ. 

  
Ɋɢɫɭɧɨɤ 2.2 – ɍɫɬɚɧɨɜɨɱɧɵɟ ɪɚɡɦɟɪɵ ɤɨɧɬɪɨɥɥɟɪɚ ɋɉɄ107 

 
2.2.2 ȼɵɛɨɪ ɦɨɞɭɥɟɣ ɪɚɫɲɢɪɟɧɢɹ 
 
Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɤɨɧɬɪɨɥɥɟɪɭ ɞɚɬɱɢɤɨɜ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɨɪɝɚɧɨɜ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɦɨɞɭɥɢ ɪɚɫɲɢɪɟɧɢɹ. Ɇɨɞɭɥɢ ɛɭɞɭɬ ɨɛɦɟɧɢɜɚɬɶɫɹ 
ɞɚɧɧɵɦɢ ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ ɱɟɪɟɡ ɫɟɬɶ RS-485 ɩɨ ɩɪɨɬɨɤɨɥɭ ModBus. 
Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɦɨɞɭɥɟɣ ɞɥɹ ɪɚɛɨɬɵ ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ 
ɉɄ ɱɟɪɟɡ ɚɞɚɩɬɟɪ ɢɧɬɟɪɮɟɣɫɚ RS-485/RS-232 ɢɥɢ RS-485/USB (ɧɚɩɪɢɦɟɪ 
Ɉȼȿɇ ȺɋɁ-Ɇ ɢɥɢ Ⱥɋ4) ɫ ɩɨɦɨɳɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ, ɤɨɬɨɪɨɟ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. Ⱦɥɹ 
ɩɢɬɚɧɢɹ ɦɨɞɭɥɟɣ ɪɚɫɲɢɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɥɟɪɚ ɛɵɥ ɜɵɛɪɚɧ ɛɥɨɤ ɩɢɬɚɧɢɹ 
Ȼɉ60Ȼ-Ⱦ4. 

Ⱦɥɹ ɩɨɞɛɨɪɚ ɦɨɞɭɥɟɣ ɪɚɫɲɢɪɟɧɢɹ ɫɨɫɬɚɜɢɦ ɫɩɢɫɨɤ ɜɯɨɞɧɵɯ ɢ 
ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ 2.2. ɉɨ ɞɚɧɧɵɦ ɨ 
ɤɨɥɢɱɟɫɬɜɟ ɢ ɬɢɩɟ ɧɟɨɛɯɨɞɢɦɵɯ ɜɯɨɞɨɜ ɢ ɜɵɯɨɞɨɜ ɛɵɥɢ ɜɵɛɪɚɧɵ ɦɨɞɭɥɢ 
ɪɚɫɲɢɪɟɧɢɹ. 
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Ɍɚɛɥɢɰɚ 2.2 – ɋɩɢɫɨɤ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɇɨɦɟɪɚ ɤɥɟɦɦ ɦɨɞɭɥɹ 
1 2 

ȼɵɯɨɞɵ ɰɢɮɪɨɜɵɟ (Ɇɍ110-8Ʉ) 
ɇɚɝɪɟɜ ɡɨɧɵ 1 DO1A – DO1B 
ɇɚɝɪɟɜ ɡɨɧɵ 2 DO2A – DO2B 
ɇɚɝɪɟɜ ɡɨɧɵ 3 DO3A – DO3B 
ɇɚɝɪɟɜ ɡɨɧɵ 4 DO4A – DO4B 
ɇɚɝɪɟɜ ɡɨɧɵ 5 DO5A – DO5B 
- DO6A – DO6B 
ɋɢɝɧɚɥ ɤɨɧɬɪɨɥɹ ɩɪɢɜɨɞɚ ɷɤɫɬɪɭɞɟɪɚ DO7A – DO7B 
ɋɢɝɧɚɥ ɪɚɡɪɟɲɟɧɢɹ ɪɚɛɨɬɵ ɩɪɢɜɨɞɚ ɷɤɫɬɪɭɞɟɪɚ DO8A – DO8B 

ȼɵɯɨɞɵ ɪɟɥɟɣɧɵɟ (Ɇɍ110-16Ɋ) 
Ʉɥɚɩɚɧ ɝɢɞɪɚɜɥɢɤɢ 1 DO4 – COM1 
Ʉɥɚɩɚɧ ɝɢɞɪɚɜɥɢɤɢ 2 DO5 – COM2 
Ʉɥɚɩɚɧ ɝɢɞɪɚɜɥɢɤɢ 3 DO6 – COM2 
Ʉɥɚɩɚɧ ɝɢɞɪɚɜɥɢɤɢ 4 DO7 – COM2 
Ʉɥɚɩɚɧ ɝɢɞɪɚɜɥɢɤɢ 5 DO8 – COM2 
Ʉɥɚɩɚɧ ɝɢɞɪɚɜɥɢɤɢ 6 DO9 – COM3 
Ʉɥɚɩɚɧ ɝɢɞɪɚɜɥɢɤɢ 7 DO10 – COM3 
Ʉɥɚɩɚɧ ɝɢɞɪɚɜɥɢɤɢ 8 DO11 – COM3 
Ʉɥɚɩɚɧ ɝɢɞɪɚɜɥɢɤɢ 9 DO12 – COM3 
Ʉɥɚɩɚɧ ɝɢɞɪɚɜɥɢɤɢ 10 DO13 – COM4 
Ʉɥɚɩɚɧ ɩɧɟɜɦɚɬɢɤɢ 1 DO14 – COM4 
Ʉɥɚɩɚɧ ɩɧɟɜɦɚɬɢɤɢ 2 DO15 – COM4 
Ʉɥɚɩɚɧ ɩɧɟɜɦɚɬɢɤɢ 3 DO16 – COM4 
- DO1 – COM1 
ɋɢɝɧɚɥ ɜɤɥɸɱɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ DO2 – COM1 
- DO3 – COM1 

ȼɯɨɞɵ ɰɢɮɪɨɜɵɟ (Ɇȼ110-32Ⱦɇ) 
Ʉɨɧɟɱɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ SQ1 DI1 – SS1 
Ʉɨɧɟɱɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ SQ2 DI2 – SS1 
Ʉɨɧɟɱɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ SQ3 DI3 – SS1 
Ʉɨɧɟɱɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ SQ4 DI4 – SS1 
Ʉɨɧɟɱɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ SQ5 DI5 – SS2 
Ʉɨɧɟɱɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ SQ6 DI6 – SS2 
Ʉɨɧɟɱɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ SQ7 DI7 – SS2 
Ʉɧɨɩɤɚ SB3 DI8 – SS2 
Ʉɧɨɩɤɚ SB4 DI9 – SS3 
Ʉɧɨɩɤɚ SB5 DI10 – SS3 
Ʉɧɨɩɤɚ SB6 DI11 – SS3 
Ʉɧɨɩɤɚ SB7 DI12 – SS3 
Ʉɧɨɩɤɚ SB8 DI13 – SS4 
Ʉɧɨɩɤɚ SB9 DI14 – SS4 
Ʉɧɨɩɤɚ SB10 DI15 – SS4 
Ʉɧɨɩɤɚ SB11 DI16 – SS4 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 
 

1 2 
Ʉɧɨɩɤɚ SB12 DI17 – SS5 
Ʉɧɨɩɤɚ SB13 DI18 – SS5 
Ʉɧɨɩɤɚ SB14 DI19 – SS5 
ɉɟɪɟɤɥɸɱɚɬɟɥɶ SA2 DI20 – SS5 
ɉɟɪɟɤɥɸɱɚɬɟɥɶ SA3 DI21 – SS6 
ɉɟɪɟɤɥɸɱɚɬɟɥɶ SA5 DI22 – SS6 
ɉɟɪɟɤɥɸɱɚɬɟɥɶ SA6 DI23 – SS6 
ɉɟɪɟɤɥɸɱɚɬɟɥɶ SA7 (1 ɩɨɡ) DI24 – SS6 
ɉɟɪɟɤɥɸɱɚɬɟɥɶ SA7 (2 ɩɨɡ) DI25 – SS7 
- DI26 – SS7 
- DI27 – SS7 
- DI28 – SS7 
ɋɢɝɧɚɥ ɝɨɬɨɜɧɨɫɬɢ ɩɪɢɜɨɞɚ ɷɤɫɬɪɭɞɟɪɚ DI29 – SS8 
- DI30 – SS8 
- DI31 – SS8 
- DI32 – SS8 

ȼɯɨɞɵ ɚɧɚɥɨɝɨɜɵɟ (ɆȼȺ8) 
Ɍɟɦɩɟɪɚɬɭɪɚ ɡɨɧɵ 1 ȼɯɨɞ 1 
Ɍɟɦɩɟɪɚɬɭɪɚ ɡɨɧɵ 2 ȼɯɨɞ 2 
Ɍɟɦɩɟɪɚɬɭɪɚ ɡɨɧɵ 3 ȼɯɨɞ 3 
Ɍɟɦɩɟɪɚɬɭɪɚ ɡɨɧɵ 4 ȼɯɨɞ 4 
Ɍɟɦɩɟɪɚɬɭɪɚ ɡɨɧɵ 5 ȼɯɨɞ 5 
- ȼɯɨɞ 6 
- ȼɯɨɞ 7 
- ȼɯɨɞ 8 

 
Ɇɨɞɭɥɶ ɞɢɫɤɪɟɬɧɨɝɨ ɜɜɨɞɚ Ɇȼ110-32Ⱦɇ (ɝɚɛɚɪɢɬɧɵɣ ɱɟɪɬɟɠ ɢɡɨɛɪɚɠɟɧ 

ɧɚ ɪɢɫɭɧɤɟ 2.3). 

 
Ɋɢɫɭɧɨɤ 2.3 – Ƚɚɛɚɪɢɬɧɵɣ ɱɟɪɬɟɠ ɦɨɞɭɥɹ Ɇȼ110-220.32Ⱦɇ 
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ɉɪɢɛɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɛɨɪɚ ɞɚɧɧɵɯ ɫɨ ɜɫɬɪɨɟɧɧɵɯ ɞɢɫɤɪɟɬɧɵɯ 
ɜɯɨɞɨɜ. Ɇɨɞɭɥɶ ɢɦɟɟɬ 32 ɤɚɧɚɥɚ ɰɢɮɪɨɜɨɝɨ ɜɜɨɞɚ. ȼɫɬɪɨɟɧɧɵɟ ɞɢɫɤɪɟɬɧɵɟ 
ɜɯɨɞɵ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɜ ɪɟɠɢɦɟ ɫɱɟɬɱɢɤɨɜ ɢɦɩɭɥɶɫɨɜ ɱɚɫɬɨɬɨɣ ɞɨ 1 ɤȽɰ 
(ɦɢɧɢɦɚɥɶɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ 0,5ɦɫ). ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ: =24 ȼ. 

ɉɚɪɚɦɟɬɪɵ ɜɯɨɞɨɜ:  
- ɬɪɚɧɡɢɫɬɨɪɧɵɟ ɤɥɸɱɢ n-p-n p-n-p ɬɢɩɚ; 
- ɝɚɥɶɜɚɧɢɱɟɫɤɚɹ ɪɚɡɜɹɡɤɚ: ɝɪɭɩɩɨɜɚɹ; 
- ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ: 1.5ɤȼ; 
- ɧɚɩɪɹɠɟɧɢɟ: 24+/-3ȼ; 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɯɨɞɧɨɣ ɬɨɤ: 8,5ɦȺ (ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɩɢɬɚɧɢɹ 

ɞɢɫɤɪɟɬɟɧɨɝɨ ɜɯɨɞɚ 27ȼ); 
- ɦɢɧɢɦɚɥɶɧɵɣ ɬɨɤ «ɥɨɝɢɱɟɫɤɨɣ ɟɞɢɧɢɰɵ»: 4,5ɦȺ; 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ «ɥɨɝɢɱɟɫɤɨɝɨ ɧɭɥɹ»: 1,5ɦȺ. 
Ɇɨɞɭɥɶ Ɇɍ110-16Ɋ (ɝɚɛɚɪɢɬɧɵɣ ɱɟɪɬɟɠ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4). 

 
Ɋɢɫɭɧɨɤ 2.4 – Ƚɚɛɚɪɢɬɧɵɣ ɱɟɪɬɟɠ ɦɨɞɭɥɹ Ɇɍ110-16Ɋ 

 
ɉɪɢɛɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɜɫɬɪɨɟɧɧɵɦɢ ɪɟɥɟɣɧɵɦɢ 

ɜɵɯɨɞɚɦɢ, ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɫ 
ɞɢɫɤɪɟɬɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. Ɇɨɞɭɥɶ ɢɦɟɟɬ 16 ɤɚɧɚɥɨɜ ɞɢɫɤɪɟɬɧɨɝɨ ɜɵɜɨɞɚ. 
ȼɫɬɪɨɟɧɧɵɟ ɜɵɯɨɞɵ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɜ ɪɟɠɢɦɟ ɒɂɆ. ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ: 
=24 ȼ. 

ɉɚɪɚɦɟɬɪɵ ɜɵɯɨɞɨɜ:  
- ɝɚɥɶɜɚɧɢɱɟɫɤɚɹ ɪɚɡɜɹɡɤɚ: ɝɪɭɩɩɨɜɚɹ ; 
- ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɪɟɥɟ 3 Ⱥ ~250 ȼ ɢɥɢ =30 ȼ. 
Ɇɨɞɭɥɶ Ɇɍ110-8Ʉ (ɪɚɡɦɟɪɵ ɚɧɚɥɨɝɢɱɧɵ Ɇɍ110-16Ɋ). 
ɉɪɢɛɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɜɫɬɪɨɟɧɧɵɦɢ ɬɪɚɧɡɢɫɬɨɪɧɵɦɢ 

ɜɵɯɨɞɚɦɢ, ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɫ 
ɞɢɫɤɪɟɬɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. Ɇɨɞɭɥɶ ɢɦɟɟɬ 8 ɤɚɧɚɥɨɜ ɞɢɫɤɪɟɬɧɨɝɨ ɜɵɜɨɞɚ. 
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ȼɫɬɪɨɟɧɧɵɟ ɜɵɯɨɞɵ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɜ ɪɟɠɢɦɟ ɒɂɆ. ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ: 
=24 ȼ. 

ɉɚɪɚɦɟɬɪɵ ɜɵɯɨɞɨɜ:  
- ɬɪɚɧɡɢɫɬɨɪɧɚɹ ɨɩɬɨɩɚɪɚ, ɨɬɤɪɵɬɵɣ ɤɨɥɥɟɤɬɨɪ; 
- ɝɚɥɶɜɚɧɢɱɟɫɤɚɹ ɪɚɡɜɹɡɤɚ: ɝɪɭɩɩɨɜɚɹ; 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɯɨɞɧɨɣ ɬɨɤ 400ɦȺ, (ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ =60 ȼ). 
Ɇɨɞɭɥɶ ɜɜɨɞɚ ɚɧɚɥɨɝɨɜɵɣ ɆȼȺ8 (ɝɚɛɚɪɢɬɧɵɣ ɱɟɪɬɟɠ ɢɡɨɛɪɚɠɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 2.5). 

 
Ɋɢɫɭɧɨɤ 2.5 – ȼɧɟɲɧɢɣ ɜɢɞ ɦɨɞɭɥɹ ɆȼȺ8 

 
ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɦɨɞɭɥɶ ɜɜɨɞɚ. ɂɦɟɟɬ ɜɨɫɟɦɶ 

ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɜɯɨɞɨɜ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɞɚɬɱɢɤɨɜ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɜɥɟɧɢɹ, ɜɥɚɠɧɨɫɬɢ, ɪɚɫɯɨɞɚ, ɭɪɨɜɧɹ ɢ ɞɪɭɝɢɯ ɮɢɡɢɱɟɫɤɢɯ 
ɜɟɥɢɱɢɧ. Ɉɫɭɳɟɫɬɜɥɹɟɬ ɰɢɮɪɨɜɭɸ ɮɢɥɶɬɪɚɰɢɸ ɢ ɤɨɪɪɟɤɰɢɸ ɜɯɨɞɧɵɯ 
ɫɢɝɧɚɥɨɜ, ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɨɜ ɫ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɦ 
ɜɵɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ (ɚɤɬɢɜɧɵɯ ɞɚɬɱɢɤɨɜ). 

 
2.2.3 ȼɵɛɨɪ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 
 
ɉɪɢɜɨɞ ɞɨɥɠɟɧ ɧɚɞɟɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɪɚɛɨɬɵ 

ɷɤɫɬɪɭɞɟɪɚ ɜɪɚɳɚɸɳɢɣ ɦɨɦɟɧɬ ɜɨ ɜɫɟɦ ɪɚɛɨɱɟɦ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ 
ɱɟɪɜɹɤɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɚɝɪɟɝɚɬ ɨɫɧɚɳɟɧ ɩɪɢɜɨɞɨɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ MEZ 
BRNO MF 160 L2-T ɦɨɳɧɨɫɬɶɸ 22,5 ɤȼɬ. ɋɢɫɬɟɦɭ ɬɢɪɢɫɬɨɪɧɵɣ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ – ɞɜɢɝɚɬɟɥɶ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ (Ɍɉ-Ⱦ) ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬ ɞɥɹ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ, ɩɨɫɤɨɥɶɤɭ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɫɤɨɪɨɫɬɟɣ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɨ ɩɚɪɚɦɟɬɪɚɦ 
ɨɛɦɨɬɤɢ ɹɤɨɪɹ Uɹɤ=440 ȼ, Iɹɤ=56 Ⱥ, ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ Uɜɨɡɛ=190 ȼ, 
Iɜɨɡɛ=3,2 Ⱥ ɛɵɥ ɜɵɛɪɚɧ ɬɢɪɢɫɬɨɪɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ SDC1-47 ɮɢɪɦɵ 
«ArtTech». Ʉɨɦɩɚɤɬɧɵɣ, ɧɚɞɟɠɧɵɣ ɢ ɧɟɞɨɪɨɝɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ SDC1-47 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
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- ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɞɨ 70 Ⱥ; 
- ɚɧɚɥɨɝɨɜɚɹ ɨɛɪɚɬɧɚɹ ɫɜɹɡɶ ɩɨ ɫɤɨɪɨɫɬɢ; 
- ɚɧɚɥɨɝɨɜɨɟ ɡɚɞɚɧɢɟ ɫɤɨɪɨɫɬɢ; 
- 4-ɤɜɚɞɪɚɧɬɧɨɟ ɞɟɣɫɬɜɢɟ; 
- ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ; 
- ɞɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 1:10000; 
- ɫɚɦɨɫɢɧɯɪɨɧɢɡɚɰɢɢ. 
Ⱦɥɹ ɩɢɬɚɧɢɹ ɫɯɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɛɵɥ 

ɩɨɞɨɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍɉ121-11 ɫ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɨɣ 220 ȼ ɢ 
ɜɬɨɪɢɱɧɨɣ 18 ȼ. Ɉɛɦɨɬɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨɞɤɥɸɱɟɧɚ ɤ ɞɢɨɞɧɨɦɭ ɦɨɫɬɭ VS-
26MB120A ɧɚ ɬɨɤ 25Ⱥ ɢ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 1200 ȼ. Ɉɛɪɚɬɧɚɹ ɫɜɹɡɶ ɩɨ ɫɤɨɪɨɫɬɢ 
ɪɟɚɥɢɡɨɜɚɧɚ ɫ ɩɨɦɨɳɶɸ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ ɌɆȽ-30ɉɍ3. Ɂɚɞɚɧɢɟ ɫɤɨɪɨɫɬɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɯɟɦɵ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɞɜɭɯ ɩɨɬɟɧɰɢɨɦɟɬɪɨɜ ɧɚ 10 ɢ 1 
ɤɈɦ ɢ ɞɜɭɯ ɪɟɡɢɫɬɨɪɨɜ ɧɚ 1,6 ɢ 1 ɤɈɦ. Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.6. 

 
Ɋɢɫɭɧɨɤ 2.6 – Ƚɚɛɚɪɢɬɧɵɣ ɱɟɪɬɟɠ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ SDC1-47 

 
2.2.4 ȼɵɛɨɪ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ 
 
ɋɨɫɬɚɜɢɦ ɫɩɢɫɨɤ ɤɧɨɩɨɤ, ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ, ɩɨɬɟɧɰɢɨɦɟɬɪɨɜ ɤɨɬɨɪɵɟ 

ɛɭɞɭɬ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ. Ⱦɥɹ ɩɨɹɫɧɟɧɢɹ 
ɧɚɡɧɚɱɟɧɢɹ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɫɨɯɪɚɧɟɧɵ ɡɚɜɨɞɫɤɢɟ ɬɚɛɥɢɱɤɢ ɫ 
ɩɢɤɬɨɝɪɚɦɦɚɦɢ. ɋɜɟɞɟɧɢɹ ɨ ɧɚɡɧɚɱɟɧɢɢ ɢ ɝɪɚɮɢɱɟɫɤɨɦ ɨɛɨɡɧɚɱɟɧɢɢ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
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Ɍɚɛɥɢɰɚ 2.3 – ɇɚɡɧɚɱɟɧɢɟ ɤɧɨɩɨɤ ɢ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ 
 
ɍɫɥɨɜɧɨɟ 

ɨɛɨɡɧɚɱɟɧɢɟ 
ɉɢɤɬɨɝɪɚɦɦɚ ɇɚɡɧɚɱɟɧɢɟ 

1 2 3 
SA1 - ȼɤɥɸɱɟɧɢɟ ɤɨɧɬɪɨɥɥɟɪɚ 
SB1 - ɉɭɫɤ 
SB2 - Ⱥɜɚɪɢɣɧɵɣ ɫɬɨɩ 

SA2 
 

ɇɚɝɪɟɜ ɜɫɟɯ ɡɨɧ ɰɢɥɢɧɞɪɚ 

SA3 
 

ɇɚɝɪɟɜ ɜɫɟɯ ɡɨɧ ɝɨɥɨɜɤɢ 

RP1 

 

Ȼɟɫɫɬɭɩɟɧɱɚɬɚɹ ɪɟɝɭɥɢɪɨɜɤɚ / 
ɝɪɭɛɚɹ 

RP2 
 

Ȼɟɫɫɬɭɩɟɧɱɚɬɚɹ ɪɟɝɭɥɢɪɨɜɤɚ / 
ɬɨɱɧɚɹ 

SA4 

 

Ɂɚɦɵɤɚɧɢɟ ɤɧɨɩɤɢ «ɩɭɫɤ» 

SA6 
 

ȼɤɥɸɱɟɧɢɟ ɞɜɢɠɟɧɢɹ 
ɷɤɫɬɪɭɡɢɨɧɧɨɝɨ ɞɨɪɧɚ 

SB7 

 

Ɉɩɪɚɜɤɚ ɜɜɟɪɯ (ɭɫɥɨɜɢɟ: ɮɨɪɦɵ 
ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ) 

SB8 
 

Ɉɩɪɚɜɤɚ ɜɧɢɡ 

SA8 

 

ɂɡɦɟɧɟɧɢɟ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɷɤɫɬɪɭɞɟɪɚ: ɦɟɞɥɟɧɧɨ/ɛɵɫɬɪɨ 

SB9 Ɂɚɩɭɫɤ ɜɪɚɳɟɧɢɹ ɷɤɫɬɪɭɞɟɪɚ 

SB11 Ɉɫɬɚɧɨɜɤɚ ɜɪɚɳɟɧɢɹ ɷɤɫɬɪɭɞɟɪɚ 

SB10 

 

Ɂɚɩɭɫɤ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɚɝɪɟɝɚɬɚ 

SB12 
Ɉɫɬɚɧɨɜɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɚɝɪɟɝɚɬɚ 

SB5 
 

Ɏɨɪɦɵ ɧɚɜɟɪɯ 

SB6 

 

Ɏɨɪɦɵ ɜɧɢɡ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.3 
 

1 2 3 

SB3 

 

Ɏɨɪɦɵ ɜɪɨɡɶ (ɭɫɥɨɜɢɟ ɨɩɪɚɜɤɚ 
ɞɨɥɠɧɚ ɛɵɬɶ ɜ ɧɢɠɧɟɣ ɩɨɡɢɰɢɢ) 

SB4 
 

Ɏɨɪɦɵ ɤ ɫɟɛɟ (ɭɫɥɨɜɢɟ ɨɩɪɚɜɤɚ 
ɞɨɥɠɧɚ ɛɵɬɶ ɜ ɧɢɠɧɟɣ ɩɨɡɢɰɢɢ) 

SB13 

 

ɉɭɫɤ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɰɢɤɥɚ 

SB14 Ɉɫɬɚɧɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɰɢɤɥɚ 

SA5 
 

ȼɵɛɨɪ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ: 
ɪɭɱɧɨɣ/ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 

SA7 

 

ȼɤɥɸɱɟɧɢɟ ɪɟɠɢɦɚ ɧɚɥɚɞɤɢ 

 
ȼɵɛɨɪ ɤɧɨɩɨɤ ɢ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɧɨɦɢɧɚɥɶɧɨɦɭ 

ɧɚɩɪɹɠɟɧɢɸ ɢ ɤɚɬɟɝɨɪɢɢ ɩɪɢɦɟɧɟɧɢɹ ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɚɦ [5, 6].  
ɋɩɢɫɨɤ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɞɜɟɪɰɟ ɲɤɚɮɚ 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ 2.4. 
 

Ɍɚɛɥɢɰɚ 2.4 – Ʉɧɨɩɤɢ, ɩɟɪɟɤɥɸɱɚɬɟɥɢ, ɪɟɝɭɥɹɬɨɪɵ 
 

ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ȼ 

Ʉɚɬ. 
ɩɪɢɦ. Ɇɚɪɤɚ ɉɪɢɦɟɱɚɧɢɟ 

SA1 220 Ⱥɋ-15 MTB2-BDZ112 2 ɩɨɥɨɠɟɧɢɹ, NO 

SA4 220 Ⱥɋ-15 MTB2-BGZ112 
2 ɩɨɥɨɠɟɧɢɹ, ɫ 

ɤɥɸɱɨɦ, NO 

SB1 220 Ⱥɋ-15 MTB2-EC4 NC 

SB2 220 Ⱥɋ-15 MTB2-BAZ112 NO 

SA2, SA3, SA6, 
SA5 

24 DC-13 MTB2-BDZ112 2 ɩɨɥɨɠɟɧɢɹ, NO 

SA7 24 DC-13 MTB2-BDZ133 3 ɩɨɥɨɠɟɧɢɹ, NO 

SB3-SB14 24 DC-13 MTB2-BAZ112 NO 

RP1 - - PTD901-2015K-B103 
ɩɟɪɟɦɟɧɧɵɣ 

ɪɟɡɢɫɬɨɪ 

RP2 - - PTD901-2015K-B103 
ɩɟɪɟɦɟɧɧɵɣ 

ɪɟɡɢɫɬɨɪ 
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2.2.5 ȼɵɛɨɪ ɬɜɟɪɞɨɬɟɥɶɧɵɯ ɪɟɥɟ 
 
ɉɪɨɫɬɵɦ ɢ ɧɚɞɟɠɧɵɦ ɫɩɨɫɨɛɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɹɜɥɹɟɬɫɹ 

ɲɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɚɹ ɦɨɞɭɥɹɰɢɹ. Ⱦɥɹ ɟɟ ɪɟɚɥɢɡɚɰɢɢ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɬɜɟɪɞɨɬɟɥɶɧɨɟ ɪɟɥɟ. ɉɨ ɬɨɤɭ 
ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɬɚɛɥɢɰɚ 2.1) ɛɵɥɢ ɜɵɛɪɚɧɵ ɬɜɟɪɞɨɬɟɥɶɧɵɟ ɪɟɥɟ 
KIPPRIBOR HD-2544.ZD3 ɪɚɫɫɱɢɬɚɧɧɵɟ ɧɚ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ 25 Ⱥ, ɞɥɹ 
ɤɚɬɟɝɨɪɢɢ Ⱥɋ-1 [5, 7]. ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɩɪɢ ɤɨɦɦɭɬɚɰɢɢ 
ɪɟɡɢɫɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ ɬɨɤ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 20 Ⱥ. Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ 
ɧɨɦɟɧɤɥɚɬɭɪɵ ɢɡɞɟɥɢɣ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɫɤɥɚɞɫɤɨɝɨ ɪɟɡɟɪɜɚ ɭɫɬɚɧɨɜɥɟɧɵ ɲɟɫɬɶ 
ɪɟɥɟ ɨɞɧɨɝɨ ɧɨɦɢɧɚɥɚ. Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.7. 

 
Ɋɢɫɭɧɨɤ 2.7 – Ƚɚɛɚɪɢɬɧɵɣ ɱɟɪɬɟɠ ɬɜɟɪɞɨɬɟɥɶɧɨɝɨ ɪɟɥɟ 

 
2.2.6 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ ɚɜɬɨɦɚɬɢɤɢ 
 
Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɰɢɥɢɧɞɪɚɦɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɬɪɟɯɯɨɞɨɜɵɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɢ. Ⱦɥɹ ɩɪɢɜɟɞɟɧɢɹ ɜ ɞɜɢɠɟɧɢɟ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɫɥɭɠɢɬ ɝɢɞɪɨɚɝɪɟɝɚɬ ɏɂȾɊȺȼɅɂɄȺ ȼɊȺ2-632, ɞɚɜɥɟɧɢɟ ɜ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɫɨɫɬɚɜɥɹɟɬ 4 Ɇɉɚ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɚɱɟɣ ɜɨɡɞɭɯɚ ɜ 
ɨɯɥɚɠɞɚɸɳɢɟ ɤɨɧɬɭɪɵ ɢ ɭɫɬɪɨɣɫɬɜɨ ɪɚɡɞɭɜɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɟɯɯɨɞɨɜɵɟ 
ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɜɟɧɬɢɥɢ. Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɟ ɫɥɭɠɢɬ ɪɟɝɭɥɹɬɨɪ KOVOFINIS RT-4. Ⱦɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ 588 ɤɉɚ. 
Ɉɬɤɪɵɬɢɟ ɢ ɡɚɤɪɵɬɢɟ ɤɥɚɩɚɧɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɚɱɟɣ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɵ. ɉɚɪɚɦɟɬɪɵ ɤɥɚɩɚɧɨɜ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.5. 

 
 
 
 
 



 

25 
 
 

Ɍɚɛɥɢɰɚ 2.5 – ɉɚɪɚɦɟɬɪɵ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɤɥɚɩɚɧɨɜ 
 

ɍɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 

Ɇɨɞɟɥɶ 
ɍɫɥɨɜɧɵɣ 
ɞɢɚɦɟɬɪ 

ɇɨɦ. 
ɧɚɩɪɹɠɟɧɢɟ, ȼ 

ɇɨɦ. 
ɬɨɤ, Ⱥ 

ɇɚɡɧɚɱɟɧɢɟ 

Ʉɥɚɩɚɧɵ ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ 
Y13 3VE10D 10 24 1 ɍɫɬɪɨɣɫɬɜɨ ɪɚɡɞɭɜɚ 

Y11, Y12 3VE4D 4 24 1 
Ʉɨɧɬɭɪɵ 

ɨɯɥɚɠɞɟɧɢɹ 
Ʉɥɚɩɚɧɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ 

Y1, Y2 
RSEH1-
203Z12 

20 24 1 Ɂɚɤɪɵɬɢɟ ɮɨɪɦ 

Y3, Y4 
RSE1-
103Z11 

10 24 1 ɉɟɪɟɦɟɳɟɧɢɟ ɮɨɪɦ 

Y5, Y6 
RSE1-
063Z11 

6 24 1 
ɉɟɪɟɦɟɳɟɧɢɟ 

ɜɵɞɭɜɚɬɟɥɶɧɨɝɨ 
ɞɨɪɧɚ 

Y7, Y8 
MPRS2-

4304-10-A 
6 24 1 Ɉɬɞɟɥɟɧɢɟ ɡɚɭɫɟɧɰɟɜ 

Y9, Y10 
MPRS2-

4304-10-A 
6 24 1 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ 
ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ 

 
2.2.7 ȼɵɛɨɪ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɰɟɩɟɣ ɭɩɪɚɜɥɟɧɢɹ 
 
ȼɵɛɟɪɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɞɥɹ ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɤɥɚɩɚɧɨɜ. 

ɉɨɫɤɨɥɶɤɭ ɷɥɟɤɬɪɨɦɚɝɧɢɬɵ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɩɚɪɚɦɢ, 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɨɝɭɬ ɛɵɬɶ ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɧɟ ɛɨɥɟɟ ɫɟɦɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɜ. 
Ɋɚɫɫɱɢɬɚɟɦ ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɹɟɦɭɸ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚɦɢ , ɩɨ ɮɨɪɦɭɥɟ 

 
         (2.1) 

 
ɝɞɟ      – ɬɨɤ ɩɨɬɪɟɛɥɹɟɦɵɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚɦɢ; 

 – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɜ; 
 – ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɜ. 

 
. 

 
ȼɵɛɢɪɚɟɦ ɛɥɢɠɚɣɲɢɣ ɩɨ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɈɋɆ1-0,16ɍ3 

ɦɨɳɧɨɫɬɶɸ 160 ȼȺ, ɧɚɩɪɹɠɟɧɢɟɦ 24 ȼ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɜɵɩɪɹɦɥɟɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɤ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɩɨɞɤɥɸɱɢɦ ɞɢɨɞɧɵɣ ɦɨɫɬ. ȼɵɛɢɪɚɟɦ 
ɞɢɨɞɧɵɣ ɦɨɫɬ VS-26MB120A ɧɚ ɬɨɤ 25Ⱥ ɢ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 1200 ȼ. 

Ƚɚɛɚɪɢɬɧɵɣ ɱɟɪɬɟɠ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.8, 
ɞɢɨɞɧɨɝɨ ɦɨɫɬɚ ɧɚ ɪɢɫɭɧɤɟ 2.9. 
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Ɋɢɫɭɧɨɤ 2.8 – Ƚɚɛɚɪɢɬɧɵɣ ɱɟɪɬɟɠ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɈɋɆ1 

 

 
Ɋɢɫɭɧɨɤ 2.9 – Ƚɚɛɚɪɢɬɧɵɣ ɱɟɪɬɟɠ ɞɢɨɞɧɨɝɨ ɦɨɫɬɚ  
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2.2.8 ȼɵɛɨɪ ɤɨɧɬɚɤɬɨɪɨɜ 
 
Ɏɭɧɤɰɢɹ «ɚɜɚɪɢɣɧɵɣ ɫɬɨɩ» ɪɟɚɥɢɡɨɜɚɧɚ ɫ ɩɨɦɨɳɶɸ ɤɨɧɬɚɤɬɨɪɚ. Ɍɚɤɠɟ 

ɫ ɩɨɦɨɳɶɸ ɤɨɧɬɚɤɬɨɪɚ ɛɭɞɟɬ ɜɤɥɸɱɚɬɶɫɹ ɜ ɪɚɛɨɬɭ ɝɢɞɪɨɚɝɪɟɝɚɬ. ȼɵɛɨɪ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɤɚɬɭɲɤɢ ɤɨɧɬɚɤɬɨɪɚ , ȼ ɢ 
ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ , Ⱥ ɩɢɬɚɟɦɵɯ ɩɪɢɛɨɪɨɜ, ɪɚɫɫɱɢɬɵɜɚɟɦɨɦɭ ɩɨ ɮɨɪɦɭɥɟ 

 

        (2.2) 

 
ɝɞɟ      – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɩɢɬɚɟɦɵɯ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ, ɤȼɬ; 

 – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɟɦɵɯ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ, ɤȼ; 
 – ɤɨɷɮɮɢɰɢɟɧɬ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ. 
 
Ɍɨɤ ɩɨɬɪɟɛɥɹɟɦɵɣ ɞɜɢɝɚɬɟɥɟɦ ɝɢɞɪɨɚɝɪɟɝɚɬɚ , Ⱥ ɪɚɫɫɱɢɬɚɟɦ ɩɨ 

ɮɨɪɦɭɥɟ 2.2 
 

  

 
ɋɢɝɧɚɥ ɧɚ ɜɤɥɸɱɟɧɢɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɨɞɚɟɬɫɹ ɫ ɦɨɞɭɥɹ Ɇɍ110-16Ɋ 

(ɪɟɥɟɣɧɵɟ ɜɵɯɨɞɵ =30 ȼ, 3Ⱥ), ɩɨɷɬɨɦɭ ɜɵɛɢɪɚɟɦ ɤɨɧɬɚɤɬɨɪ ɫ ɤɚɬɭɲɤɨɣ ɧɚ 24 
ȼ (ɬɨɤ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ 2,5 Ⱥ) ɄɆɗɩ-9Ⱥ. Ⱦɚɧɧɵɣ ɤɨɧɬɚɤɬɨɪ ɜ ɤɚɬɟɝɨɪɢɢ 
ɩɪɢɦɟɧɟɧɢɹ Ⱥɋ-3 [5, 8] ɪɚɫɫɱɢɬɚɧ ɧɚ ɬɨɤ 9 Ⱥ. 

Ɍɨɤ ɩɨɬɪɟɛɥɹɟɦɵɣ ɩɪɢɜɨɞɨɦ ɷɤɫɬɪɭɞɟɪɚ , ɬɚɤɠɟ ɪɚɫɫɱɢɬɚɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 2.2: 

 

.  

 
Ɍɨɤ ɩɨɬɪɟɛɥɹɟɦɵɣ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɡɚɝɪɭɡɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɩɢɬɚɸɳɟɝɨ ɰɟɩɢ ɭɩɪɚɜɥɟɧɢɹ  ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ:  
 

         (2.3) 

 
ɝɞɟ      – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼȺ; 

 

  

 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɞɧɨɮɚɡɧɵɯ ɧɚɝɪɭɡɨɤ ɩɨ ɮɚɡɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 

2.6. 
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Ɍɚɛɥɢɰɚ 2.6 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɩɨ ɮɚɡɚɦ 
 

ɉɨɬɪɟɛɢɬɟɥɶ 
Ɍɨɤ ɩɨ ɮɚɡɚɦ, Ⱥ 

A B C 
Ɂɨɧɚ ɧɚɝɪɟɜɚ 1 16,36   
Ɂɨɧɚ ɧɚɝɪɟɜɚ 2  11,36  
Ɂɨɧɚ ɧɚɝɪɟɜɚ 3   11,36 
Ɂɨɧɚ ɧɚɝɪɟɜɚ 4 8,27   
Ɂɨɧɚ ɧɚɝɪɟɜɚ 5  4,36  

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ T1 0,8   
Ɉɛɦɨɬɤɚ 

ɜɨɡɛɭɠɞɟɧɢɹ Ɇ1 
  3,2 

ɂɬɨɝɨ 24,63 15,72 14,56 
 
ɉɪɢɦɟɦ ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɬɨɤ ɨɞɧɨɮɚɡɧɨɣ ɧɚɝɪɭɡɤɢ ɪɚɜɧɵɣ ɭɬɪɨɟɧɧɨɦɭ 

ɡɧɚɱɟɧɢɸ ɬɨɤɚ ɜ ɫɚɦɨɣ ɡɚɝɪɭɠɟɧɧɨɣ ɮɚɡɟ. ɗɤɜɢɜɚɥɟɧɬɧɵɣ ɬɪɟɯɮɚɡɧɵɣ ɬɨɤ 
ɩɨɬɪɟɛɥɹɟɦɵɣ ɜɫɟɦɢ ɧɚɝɪɟɜɚɬɟɥɹɦɢ ɫɨɫɬɚɜɢɬ =24,63 Ⱥ. 

ɋɭɦɦɚɪɧɵɣ ɬɨɤ, ɩɨɬɪɟɛɥɹɟɦɵɣ ɫɢɥɨɜɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɤɨɬɨɪɨɟ 
ɩɢɬɚɟɬɫɹ ɨɬ ɜɜɨɞɧɨɝɨ ɤɨɧɬɚɤɬɨɪɚ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ:  

 
;       (2.4) 

 
  

 
ɋɢɝɧɚɥ ɧɚ ɜɤɥɸɱɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɞɚɟɬɫɹ ɫ ɤɧɨɩɤɢ «ɩɭɫɤ», ɩɨɷɬɨɦɭ 

ɜɵɛɢɪɚɟɦ ɜɜɨɞɧɨɣ ɤɨɧɬɚɤɬɨɪ ɫ ɤɚɬɭɲɤɨɣ ɧɚ 220 ȼ ɄɆ95-11. ɉɪɢ ɪɚɛɨɬɟ ɜ 
ɤɚɬɟɝɨɪɢɢ Ⱥɋ-3 ɪɚɫɫɱɢɬɚɧ ɧɚ ɬɨɤ 80 Ⱥ. 

 
2.2.9 ȼɵɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 
 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɮɭɧɤɰɢɢ 

ɤɨɦɦɭɬɚɰɢɢ ɫɢɥɨɜɵɯ ɰɟɩɟɣ ɢ ɡɚɳɢɬɵ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ. Ɇɨɞɭɥɶɧɵɟ 
ɚɜɬɨɦɚɬɵ ɫɟɪɢɣ ȼȺ47-63 ɢ ȼȺ47-100 ɤɚɬɟɝɨɪɢɢ ɩɪɢɦɟɧɟɧɢɹ Ⱥ [9], 
ɜɪɟɦɹɬɨɤɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɋ (ɜɵɤɥɸɱɚɬɟɥɶ ɫɪɚɛɚɬɵɜɚɟɬ ɦɟɠɞɭ 5- ɢ 10-
ɤɪɚɬɧɵɦ ɡɧɚɱɟɧɢɟɦ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ) ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɤ ɭɫɬɚɧɨɜɤɟ ɜ ɫɟɬɹɯ ɫɨ 
ɫɦɟɲɚɧɧɨɣ ɧɚɝɪɭɡɤɨɣ, ɩɪɟɞɩɨɥɚɝɚɸɳɟɣ ɭɦɟɪɟɧɧɵɟ ɩɭɫɤɨɜɵɟ ɬɨɤɢ. Ⱥɜɬɨɦɚɬɵ 
ɜɵɛɢɪɚɟɦ ɩɨ ɢɯ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ. Ɍɨɤɢ, ɩɨɬɪɟɛɥɹɟɦɵɟ ɩɪɢɜɨɞɚɦɢ 
ɷɤɫɬɪɭɞɟɪɚ ɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɚ ɬɚɤɠɟ ɬɨɤ ɜɜɨɞɧɨɝɨ ɤɨɧɬɚɤɬɨɪɚ ɪɚɫɫɱɢɬɚɧɵ ɜ 
ɩ. 2.2.8. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ ɞɥɹ ɡɚɳɢɬɵ ɧɚɝɪɟɜɚɬɟɥɟɣ ɩɨɞɛɢɪɚɸɬɫɹ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɬɜɟɪɞɨɬɟɥɶɧɵɦɢ ɪɟɥɟ, ɜɵɛɪɚɧɧɵɦɢ ɜ ɩ. 2.2.8. Ɍɨɤ 
ɩɨɬɪɟɛɥɹɟɦɵɣ ɛɥɨɤɨɦ ɩɢɬɚɧɢɹ ɤɨɧɬɪɨɥɥɟɪɚ ɢ ɦɨɞɭɥɟɣ ɪɚɫɲɢɪɟɧɢɹ Ȼɉ60Ȼ-
Ⱦ4, ɬɚɤɠɟ ɤɚɤ ɢ ɤɚɬɭɲɤɚ ɤɨɧɬɚɤɬɨɪɚ (ɜ ɦɨɦɟɧɬ ɫɪɚɛɚɬɵɜɚɧɢɹ) ɫɨɫɬɚɜɥɹɟɬ 
ɦɟɧɟɟ 0,5 Ⱥ. Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɨɬ 
ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɫɟɪɞɟɱɧɢɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɢɬɚɸɳɟɝɨ ɰɟɩɢ 
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ɭɩɪɚɜɥɟɧɢɹ, ɜɵɛɢɪɚɟɦ ɟɝɨ ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 5 Ⱥ.  
ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ ɩɪɨɜɨɞɚ ɜ ɫɢɝɧɚɥɶɧɵɯ ɰɟɩɹɯ ɜɵɩɨɥɧɟɧɵ ɨɞɧɨɠɢɥɶɧɵɦ 

ɩɪɨɜɨɞɨɦ ɜ ɉȼɏ ɢɡɨɥɹɰɢɢ ɫɟɱɟɧɢɟɦ 0,5 ɦɦ2. ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ s, ɦɦ2 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɪɨɜɨɞɨɜ ɜ ɫɢɥɨɜɵɯ ɰɟɩɹɯ, ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɩɨ ɞɨɩɭɫɬɢɦɨɦɭ 
ɞɥɢɬɟɥɶɧɨɦɭ ɬɨɤɭ Iɞɨɩ, Ⱥ, ɬɚɛɥɢɰɚ 1.3.4 [10]. ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.7. 

 
Ɍɚɛɥɢɰɚ 2.7 – ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɟɣ 

 
ɍɫɥɨɜɧɨɟ 

ɨɛɨɡɧɚɱɟɧɢɟ 
ɇɨɦɢɧɚɥɶɧɵɣ 

ɬɨɤ, Ⱥ 
Ɇɚɪɤɚ Ɂɚɳɢɳɚɟɦɵɣ ɷɥɟɦɟɧɬ s, ɦɦ2 Iɞɨɩ, Ⱥ 

SF1 80 ȼȺ47-100 ȼɜɨɞɧɨɣ ɩɭɫɤɚɬɟɥɶ 16 80 
SF2 50 ȼȺ47-63 ɉɪɢɜɨɞ ɷɤɫɬɪɭɞɟɪɚ 8 51 
SF3 10 ȼȺ47-63 ɉɪɢɜɨɞ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 1 14 
QF1 5 ȼȺ47-63 Ɉɛɦɨɬɤɚ ɜɨɡɛɭɠɞɟɧɢɹ Ɇ1 1 14 
QF2 20 ȼȺ47-63 ɗɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ 2,5 25 
QF3 20 ȼȺ47-63 ɗɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ 2,5 25 
QF4 20 ȼȺ47-63 ɗɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ 2,5 25 
QF5 20 ȼȺ47-63 ɗɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ 2,5 25 
QF6 20 ȼȺ47-63 ɗɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ 2,5 25 
QF7 20 ȼȺ47-63 ɗɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ 2,5 25 
QF8 5 ȼȺ47-63 Ɍɪɚɧɫɮɨɪɦɚɬɨɪ Ɍ1 1 15 
QF9 0,5 ȼȺ47-63 ȼɜɨɞɧɨɣ ɤɨɧɬɚɤɬɨɪ 1 15 
QF10 0,5 ȼȺ47-63 ɉɢɬɚɧɢɟ ɤɨɧɬɪɨɥɥɟɪɚ 1 15 

 
2.3 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɨɩɢɫɚɧɢɟ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ 
 
ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨɥɧɵɣ ɫɨɫɬɚɜ 

ɩɪɢɛɨɪɨɜ, ɚɩɩɚɪɚɬɨɜ ɢ ɭɫɬɪɨɣɫɬɜ (ɚ ɬɚɤɠɟ ɫɜɹɡɟɣ ɦɟɠɞɭ ɧɢɦɢ), ɞɟɣɫɬɜɢɟ 
ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɭɩɪɚɜɥɟɧɢɹ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ 
ɫɢɝɧɚɥɢɡɚɰɢɢ. ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɫɥɭɠɚɬ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 
ɞɪɭɝɢɯ ɞɨɤɭɦɟɧɬɨɜ ɩɪɨɟɤɬɚ: ɦɨɧɬɚɠɧɵɯ ɬɚɛɥɢɰ ɳɢɬɨɜ ɢ ɩɭɥɶɬɨɜ, ɫɯɟɦ 
ɜɧɟɲɧɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɞɪ. ɗɬɢ ɫɯɟɦɵ ɫɥɭɠɚɬ ɬɚɤɠɟ ɞɥɹ ɢɡɭɱɟɧɢɹ ɩɪɢɧɰɢɩɚ 
ɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦɵ, ɨɧɢ ɧɟɨɛɯɨɞɢɦɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ ɢ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ, 
ɩɪɨɫɬɨɬɭ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɱɟɬɤɨɫɬɶ ɞɟɣɫɬɜɢɣ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ, 
ɭɞɨɛɫɬɜɨ ɨɩɟɪɚɬɢɜɧɨɣ ɪɚɛɨɬɵ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɱɟɬɤɨɫɬɶ ɨɮɨɪɦɥɟɧɢɹ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɭɩɪɚɜɥɟɧɢɹ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ, 
ɢɡɦɟɪɟɧɢɹ, ɫɢɝɧɚɥɢɡɚɰɢɢ, ɩɢɬɚɧɢɹ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɩɪɨɟɤɬɨɜ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɩɨ ɩɪɚɜɢɥɚɦ ɜɵɩɨɥɧɟɧɢɹ ɫɯɟɦ, 
ɭɫɥɨɜɧɵɦ ɝɪɚɮɢɱɟɫɤɢɦ ɨɛɨɡɧɚɱɟɧɢɹɦ, ɦɚɪɤɢɪɨɜɤɟ ɰɟɩɟɣ ɢ ɛɭɤɜɟɧɧɨ-
ɰɢɮɪɨɜɵɦ ɨɛɨɡɧɚɱɟɧɢɹɦ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦ [11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 
21, 22, 23, 24, 25].  
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ɋ ɭɱɟɬɨɦ ɜɵɛɪɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ. 

ɇɚ ɜɜɨɞɟ ɭɫɬɚɧɨɜɥɟɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ SF1, ɤɨɬɨɪɵɣ 
ɡɚɳɢɳɚɟɬ ɫɢɥɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɰɟɩɢ ɭɩɪɚɜɥɟɧɢɹ. Ʉɨɧɬɪɨɥɥɟɪ Ⱥ0 ɫ 
ɦɨɞɭɥɹɦɢ ɪɚɫɲɢɪɟɧɢɹ Ⱥ1, Ⱥ2, Ⱥ3, Ⱥ4 ɡɚɩɢɬɚɧɵ ɨɬ ɛɥɨɤɚ Ⱥ5, ɤɨɬɨɪɵɣ 
ɡɚɳɢɳɟɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɜɵɤɥɸɱɚɬɟɥɟɦ Q10. ȼɤɥɸɱɟɧɢɟ ɤɨɧɬɪɨɥɥɟɪɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ SA1. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ Q9 
ɡɚɳɢɳɚɟɬ ɰɟɩɶ ɭɩɪɚɜɥɟɧɢɹ ɤɨɧɬɚɤɬɨɪɨɦ ɄɆ1. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɮɭɧɤɰɢɢ «Ɉɛɳɢɣ ɫɬɨɩ» ɩɨɫɥɟ ɜɜɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 
SF1 ɭɫɬɚɧɨɜɥɟɧ ɤɨɧɬɚɤɬɨɪ ɄɆ1. Ʉɚɬɭɲɤɚ ɤɨɧɬɚɤɬɨɪɚ ɄɆ1 ɭɩɪɚɜɥɹɟɬɫɹ 
ɤɧɨɩɤɚɦɢ SB1, SB2 ɢ ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ ɫ ɤɥɸɱɨɦ. ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɤɧɨɩɤɚ SB2 
ɲɭɧɬɢɪɭɟɬɫɹ ɧɨɪɦɚɥɶɧɨ ɪɚɡɨɦɤɧɭɬɵɦɢ ɤɨɧɬɚɤɬɚɦɢ ɄɆ1.4. Ʉɨɧɬɪɨɥɥɟɪ 
ɩɨɥɭɱɚɟɬ ɞɚɧɧɵɟ ɨ ɫɨɫɬɨɹɧɢɢ ɤɨɧɬɚɤɬɨɪɚ ɫ ɩɨɦɨɳɶɸ ɧɨɪɦɚɥɶɧɨ ɡɚɦɤɧɭɬɨɝɨ 
ɤɨɧɬɚɤɬɚ ɄɆ1.5. ȼ ɪɟɡɭɥɶɬɚɬɟ ɡɚɦɵɤɚɧɢɹ ɤɨɧɬɚɤɬɨɪɚ ɄɆ1, ɧɚɩɪɹɠɟɧɢɟ 
ɩɨɞɚɟɬɫɹ ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ: 

SF2 – ɜɵɤɥɸɱɚɬɟɥɶ ɩɪɢɜɨɞɚ ɷɤɫɬɪɭɞɟɪɚ; 
SF3 – ɜɵɤɥɸɱɚɬɟɥɶ ɩɪɢɜɨɞɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 
QF1 – ɜɵɤɥɸɱɚɬɟɥɶ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ Ɇ1; 
QF2 – ɜɵɤɥɸɱɚɬɟɥɶ ɧɚɝɪɟɜɚɬɟɥɹ ɩɟɪɜɨɣ ɡɨɧɵ ɰɢɥɢɧɞɪɚ ɷɤɫɬɪɭɞɟɪɚ; 
QF3 – ɜɵɤɥɸɱɚɬɟɥɶ ɧɚɝɪɟɜɚɬɟɥɹ ɜɬɨɪɨɣ ɡɨɧɵ ɰɢɥɢɧɞɪɚ ɷɤɫɬɪɭɞɟɪɚ; 
QF4 – ɜɵɤɥɸɱɚɬɟɥɶ ɧɚɝɪɟɜɚɬɟɥɹ ɬɪɟɬɶɟɣ ɡɨɧɵ ɰɢɥɢɧɞɪɚ ɷɤɫɬɪɭɞɟɪɚ; 
QF5 – ɜɵɤɥɸɱɚɬɟɥɶ ɧɚɝɪɟɜɚɬɟɥɹ ɩɟɪɜɨɣ ɡɨɧɵ ɮɨɪɦɢɪɭɸɳɟɣ ɝɨɥɨɜɤɢ; 
QF6 – ɜɵɤɥɸɱɚɬɟɥɶ ɧɚɝɪɟɜɚɬɟɥɹ ɜɬɨɪɨɣ ɡɨɧɵ ɮɨɪɦɢɪɭɸɳɟɣ ɝɨɥɨɜɤɢ; 
QF7 – ɪɟɡɟɪɜɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɩɢɬɚɸɳɢɣ ɬɜɟɪɞɨɬɟɥɶɧɨɟ ɪɟɥɟ; 
QF8 – ɜɵɤɥɸɱɚɬɟɥɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ T1. 
Ɉɬ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ SB1 ɩɪɨɢɫɯɨɞɢɬ ɨɛɟɫɬɨɱɢɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ, ɩɪɢ ɷɬɨɦ 

ɤɨɧɬɪɨɥɥɟɪ ɨɫɬɚɟɬɫɹ ɜɤɥɸɱɟɧɧɵɦ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ Ɍ1, ɞɢɨɞɧɵɣ ɦɨɫɬ VD7 ɢ ɤɨɧɞɟɧɫɚɬɨɪ C ɫɥɭɠɚɬ ɞɥɹ 

ɩɢɬɚɧɢɹ ɰɟɩɟɣ ɭɩɪɚɜɥɟɧɢɹ 24 ȼ ɜɵɩɪɹɦɥɟɧɧɵɦ ɬɨɤɨɦ. 
Ʉɨɦɦɭɬɚɰɢɹ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɟɣ ɰɢɥɢɧɞɪɚ ɢ ɮɨɪɦɢɪɭɸɳɟɣ ɝɨɥɨɜɤɢ 

ɷɤɫɬɪɭɞɟɪɚ EK1-EK6 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɜɟɪɞɨɬɟɥɶɧɵɦɢ ɪɟɥɟ VD1-VD6, 
ɤɨɬɨɪɵɟ ɭɩɪɚɜɥɹɸɬɫɹ ɬɪɚɧɡɢɫɬɨɪɧɵɦɢ ɜɵɯɨɞɚɦɢ ɦɨɞɭɥɹ Ⱥ3. 

Ⱦɜɢɝɚɬɟɥɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ Ɇ2 ɜɤɥɸɱɚɟɬɫɹ ɜ ɪɚɛɨɬɭ ɩɭɫɤɚɬɟɥɟɦ ɄɆ2. 
Ɂɚɦɵɤɚɧɢɟ ɤɚɬɭɲɤɢ ɄɆ2 ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɪɟɥɟɣɧɨɝɨ ɜɵɯɨɞɚ ɦɨɞɭɥɹ 
Ⱥ2. Ɍɚɤɠɟ ɫ ɩɨɦɨɳɶɸ ɪɟɥɟɣɧɵɯ ɜɵɯɨɞɨɜ ɦɨɞɭɥɹ Ⱥ2 ɩɪɨɢɫɯɨɞɢɬ ɭɩɪɚɜɥɟɧɢɟ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɚɦɢ ɤɥɚɩɚɧɨɜ Y1-Y13. 

Ⱦɜɢɝɚɬɟɥɶ ɝɥɚɜɧɨɝɨ ɩɪɢɜɨɞɚ Ɇ1 ɭɩɪɚɜɥɹɟɬɫɹ ɬɢɪɢɫɬɨɪɧɵɦ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ Ⱥ6. Ɋɚɡɪɟɲɟɧɢɟ ɧɚ ɪɚɛɨɬɭ ɢ ɫɢɝɧɚɥ ɨɬɤɪɵɬɢɹ ɬɢɪɢɫɬɨɪɨɜ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɥɭɱɚɟɬ ɨɬ ɜɵɯɨɞɨɜ ɦɨɞɭɥɹ Ⱥ3. ɋɢɝɧɚɥɨɦ ɝɨɬɨɜɧɨɫɬɢ 
ɩɪɢɜɨɞɚ ɹɜɥɹɟɬɫɹ ɡɚɦɵɤɚɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɤɨɧɬɚɤɬɨɜ ɦɨɞɭɥɹ Ⱥ1. Ⱦɥɹ 
ɩɢɬɚɧɢɹ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ T2. Ɂɚɞɚɬɱɢɤ ɫɤɨɪɨɫɬɢ ɜɵɩɨɥɧɟɧ ɞɜɭɦɹ ɩɨɬɟɧɰɢɨɦɟɬɪɚɦɢ ɧɚ 
10 ɢ 1 ɤɈɦ, ɚ ɬɚɤɠɟ ɞɜɭɦɹ ɪɟɡɢɫɬɨɪɚɦɢ ɧɚ 1,6 ɢ 1ɤɈɦ. Ɉɛɦɨɬɤɚ ɜɨɡɛɭɠɞɟɧɢɹ 
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ɩɨɞɤɥɸɱɟɧɚ ɱɟɪɟɡ ɞɢɨɞɧɵɣ ɦɨɫɬ VD8. Ɉɛɪɚɬɧɭɸ ɫɜɹɡɶ ɩɨ ɫɤɨɪɨɫɬɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɚɯɨɝɟɧɟɪɚɬɨɪ BR.  

Ʉ ɚɧɚɥɨɝɨɜɵɦ ɜɯɨɞɚɦ 1-6 ɦɨɞɭɥɹ Ⱥ4 ɩɨɞɤɥɸɱɟɧɵ ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ 
(ɬɟɪɦɨɩɚɪɵ). 

Ʉɧɨɩɤɢ SB3-SB14, ɩɟɪɟɤɥɸɱɚɬɟɥɢ SA2-SA7, ɤɨɧɰɟɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ 
SQ1-SQ7 ɩɨɞɤɥɸɱɟɧɵ ɤ ɦɨɞɭɥɸ Ⱥ1. ɂɯ ɧɚɡɧɚɱɟɧɢɟ ɨɩɢɫɚɧɨ ɜ ɩɩ.  

ɋɜɹɡɶ ɜɫɟɯ ɦɨɞɭɥɟɣ ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ Ⱥ0 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 
ɞɜɭɯɩɪɨɜɨɞɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɫɟɬɢ. 

ɉɟɪɟɱɟɧɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.8. 
 

Ɍɚɛɥɢɰɚ 2.8 – ɋɩɟɰɢɮɢɤɚɰɢɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ɉɨɡɢɰɢɨɧɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ. ɉɪɢɦɟɱɚɧɢɟ 

1 2 3 4 
SF1 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȺ47-100 125 Ⱥ 1  
SF2 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȺ47-63 63 Ⱥ 1  
SF3 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȺ47-63 16 Ⱥ 1  

QF2-QF7 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȺ47-63 20 Ⱥ 6  
QF1, Qf8 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȺ47-63 5 Ⱥ 1  

QF9-QF10 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȺ47-63 0,5 Ⱥ 2  
KM1 Ʉɨɧɬɚɤɬɨɪ ɄɆɗ-9511 80Ⱥ 1  
KM2 Ʉɨɧɬɚɤɬɨɪ ɄɆɗ-0910 9Ⱥ 1  

ȿɄ1 ɗɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ 3,6 ɤȼɬ, 1 
ɤɨɦɩɥɟɤɬɧɨ ɫ 
ɭɫɬɚɧɨɜɤɨɣ 

ȿɄ2- ȿɄ3 ɗɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ 2,5 ɤȼɬ, 2 
ɤɨɦɩɥɟɤɬɧɨ ɫ 
ɭɫɬɚɧɨɜɤɨɣ 

ȿɄ4 
ɗɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ 1,15/1,22/1,82/1,75/0,85 ɤȼɬ, 
(ɦɨɳɧɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɤɪɚɬɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɝɨɥɨɜɤɢ) 

1 
ɤɨɦɩɥɟɤɬɧɨ ɫ 
ɭɫɬɚɧɨɜɤɨɣ 

ȿɄ5 
ɗɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ 0,45/0,28/0,56/0,96/0,23 ɤȼɬ, 
(ɦɨɳɧɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɤɪɚɬɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɝɨɥɨɜɤɢ) 

1 
ɤɨɦɩɥɟɤɬɧɨ ɫ 
ɭɫɬɚɧɨɜɤɨɣ 

Ɇ1 ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ MEZ BRNO MF160L2-T 1 
ɤɨɦɩɥɟɤɬɧɨ ɫ 
ɭɫɬɚɧɨɜɤɨɣ 

Ɇ2 ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ȿɅɉɊɈɆ 4AO-100L-4D 1 
ɤɨɦɩɥɟɤɬɧɨ ɫ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨ
ɦ ȼɊȺ2-632 

Ⱥ6 Ɍɢɪɢɫɬɨɪɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ArtTech SDC1-47 1  
Ⱥ0 Ʉɨɧɬɪɨɥɥɟɪ ɋɉɄ107 1  
Ⱥ1 Ɇɨɞɭɥɶ ɪɚɫɲɢɪɟɧɢɹ Ɇȼ110-32Ⱦɇ 1  
Ⱥ2 Ɇɨɞɭɥɶ ɪɚɫɲɢɪɟɧɢɹ Ɇɍ110-16Ɋ 1  
Ⱥ3 Ɇɨɞɭɥɶ ɪɚɫɲɢɪɟɧɢɹ Ɇɍ110-8Ʉ 1  
Ⱥ4 Ɇɨɞɭɥɶ ɪɚɫɲɢɪɟɧɢɹ Ɇȼ8Ⱥ 1  
Ⱥ5 Ȼɉ60Ȼ-Ⱦ4 24 ȼ, 60 ȼɬ 1  
T1 Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɈɋɆ1-0,16ɍ3, 0,16 ɤȼȺ 1  
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.8 

 
1 2 3 4 

T2 Ɍɪɚɧɫɮɨɪɦɚɬɨɪ Ɍɉ112-13, 18 ȼ, 0,4 Ⱥ 1  

Y1-Y13 ɗɥɟɤɬɪɨɦɚɝɧɢɬɵ ɤɥɚɩɚɧɨɜ 13 
ɤɨɦɩɥɟɤɬɧɨ ɫ 
ɭɫɬɚɧɨɜɤɨɣ 

VD1-VD6 
Ɍɜɟɪɞɨɬɟɥɶɧɵɟ ɪɟɥɟ KIPPRIBOR HD-2544.ZD3, 
25 Ⱥ 

6  

SQ1-SQ7 Ʉɨɧɰɟɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ 7 
ɤɨɦɩɥɟɤɬɧɨ ɫ 
ɭɫɬɚɧɨɜɤɨɣ 

SA1 MTB2-BDZ112, 2 ɩɨɥɨɠɟɧɢɹ, NO 1 220 ȼ 
SA4 MTB2-BGZ112, 2 ɩɨɥɨɠɟɧɢɹ, ɫ ɤɥɸɱɨɦ, NO 1 220 ȼ 
SB1 MTB2-EC4, NC 1 220 ȼ 
SB2 MTB2-BAZ112, NO 1 220 ȼ 

SA2, SA3, SA6, 
SA7 

MTB2-BDZ112, 2 ɩɨɥɨɠɟɧɢɹ, NO 4 24 ȼ 

SA5 MTB2-BDZ133, 3 ɩɨɥɨɠɟɧɢɹ, NO 1 24 ȼ 
SB3-SB14 MTB2-BAZ112, NO 12 24 ȼ 

RP1 PTD901-2015K-B103, ɩɟɪɟɦɟɧɧɵɣ ɪɟɡɢɫɬɨɪ 1  

RP2 
PTD901-2015K-B103, ɩɟɪɟɦɟɧɧɵɣ ɪɟɡɢɫɬɨɪ 10 
ɤɈɦ 

1  

ɋ Ʉɨɧɞɟɧɫɚɬɨɪ 100 ɦɤɎ 1  
R Ɋɟɡɢɫɬɨɪ 1 ɤɈɦ 1  

VD7, VD8 VS-26MB120A, 25 Ⱥ, 1200 ȼ 2  
 
2.4 Ɋɚɡɪɚɛɨɬɤɚ ɦɨɧɬɚɠɧɨɣ ɫɯɟɦɵ 
 
ɓɢɬɵ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɫɪɟɞɫɬɜ 

ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ, ɚ ɬɚɤɠɟ ɭɫɬɪɨɣɫɬɜ 
ɫɢɝɧɚɥɢɡɚɰɢɢ, ɡɚɳɢɬɵ ɛɥɨɤɢɪɨɜɤɢ, ɩɢɬɚɧɢɹ ɢ ɥɢɧɢɢ ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ. ɇɚ 
ɫɯɟɦɟ ɨɛɳɢɯ ɜɢɞɨɜ ɳɢɬɚ ɢɡɨɛɪɚɠɟɧɵ: ɜɢɞ ɧɚ ɪɚɛɨɱɭɸ ɩɥɨɫɤɨɫɬɶ ɩɭɥɶɬɚ ɢ ɜɢɞ 
ɧɚ ɜɧɭɬɪɟɧɧɸɸ ɩɥɨɫɤɨɫɬɶ ɳɢɬɚ ɫ ɭɩɪɨɳɟɧɧɵɦ ɢɡɨɛɪɚɠɟɧɢɟɦ ɦɨɧɬɢɪɭɟɦɵɯ 
ɧɚ ɩɥɨɫɤɨɫɬɢ ɩɪɢɛɨɪɨɜ, ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɷɥɟɦɟɧɬɨɜ ɦɧɟɦɨɫɯɟɦ; 
ɫɩɟɰɢɮɢɤɚɰɢɹ ɳɢɬɨɜ ɢ ɩɭɥɶɬɨɜ. ȼɜɨɞ ɜ ɳɢɬ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɨɜɨɞɨɤ 
ɩɪɟɞɭɫɦɨɬɪɟɧ ɫɧɢɡɭ. 

ɋɯɟɦɵ ɫɨɟɞɢɧɟɧɢɣ ɳɢɬɨɜ ɢ ɩɭɥɶɬɨɜ ɜɵɩɨɥɧɹɸɬ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɫɯɟɦ ɢ ɱɟɪɬɟɠɟɣ ɨɛɳɢɯ ɜɢɞɨɜ ɚɞɪɟɫɧɵɦ ɫɩɨɫɨɛɨɦ ɫɨɝɥɚɫɧɨ 
ɫɬɚɧɞɚɪɬɚɦ [11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25]. 

ȼɵɛɪɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɛɵɥɨ ɫɦɨɧɬɢɪɨɜɚɧɨ ɧɚ ɦɨɧɬɚɠɧɨɣ ɩɚɧɟɥɢ 
ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ, ɫɨɝɥɚɫɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɫɯɟɦɚɦ. ȼɧɟɲɧɢɣ ɜɢɞ ɩɚɧɟɥɢ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.10. ɉɨɫɥɟ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɫɨɟɞɢɧɟɧɢɣ ɜ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɲɤɚɮ ɝɨɬɨɜ ɤ ɭɫɬɚɧɨɜɤɟ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 
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Ɋɢɫɭɧɨɤ 2.10 – ȼɧɟɲɧɢɣ ɜɢɞ ɦɨɧɬɚɠɧɨɣ ɩɚɧɟɥɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
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3 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɣ ɱɚɫɬɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 
 
3.1 Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ 
 
Ɏɢɡɢɱɟɫɤɢ, ɬɢɩɢɱɧɵɣ ɉɅɄ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɥɨɤ, ɢɦɟɸɳɢɣ 

ɨɩɪɟɞɟɥɟɧɧɵɣ ɧɚɛɨɪ ɜɵɯɨɞɨɜ ɢ ɜɯɨɞɨɜ, ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɞɚɬɱɢɤɨɜ ɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. Ɉɩɪɨɫ ɜɯɨɞɨɜ ɢ ɜɵɯɨɞɨɜ ɤɨɧɬɪɨɥɥɟɪ 
ɨɫɭɳɟɫɬɜɥɹɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. Ʌɨɝɢɤɚ ɭɩɪɚɜɥɟɧɢɹ ɨɩɢɫɵɜɚɟɬɫɹ ɩɪɨɝɪɚɦɦɧɨ. 
ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɉɅɄ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 
Ɋɢɫɭɧɨɤ 3.1 – ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɉɅɄ 

 
Ɂɚɞɚɱɢ ɭɩɪɚɜɥɟɧɢɹ ɬɪɟɛɭɸɬ ɧɟɩɪɟɪɵɜɧɨɝɨ ɰɢɤɥɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ. ȼ 

ɥɸɛɵɯ ɰɢɮɪɨɜɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ 
ɞɢɫɤɪɟɬɧɵɯ ɚɥɝɨɪɢɬɦɨɜ, ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɱɟɪɟɡ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɵɟ ɩɪɨɦɟɠɭɬɤɢ 
ɜɪɟɦɟɧɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɜ, ɜɵɱɢɫɥɟɧɢɹ ɜ ɉɅɄ ɜɫɟɝɞɚ ɩɨɜɬɨɪɹɸɬɫɹ ɰɢɤɥɢɱɟɫɤɢ. 
Ɉɞɧɚ ɢɬɟɪɚɰɢɹ, ɜɤɥɸɱɚɸɳɚɹ ɡɚɦɟɪ, ɨɛɫɱɟɬ ɢ ɜɵɪɚɛɨɬɤɭ ɜɨɡɞɟɣɫɬɜɢɹ, 
ɧɚɡɵɜɚɟɬɫɹ ɪɚɛɨɱɢɦ ɰɢɤɥɨɦ ɉɅɄ. ȼɵɩɨɥɧɹɟɦɵɟ ɞɟɣɫɬɜɢɹ ɡɚɜɢɫɹɬ ɨɬ ɡɧɚɱɟɧɢɹ 
ɜɯɨɞɨɜ ɤɨɧɬɪɨɥɥɟɪɚ, ɩɪɟɞɵɞɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɩɪɨɝɪɚɦɦɨɣ. 

Ɋɚɛɨɱɢɣ ɰɢɤɥ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɮɚɡ. 
1) ɧɚɱɚɥɨ ɰɢɤɥɚ; 
2) ɱɬɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɜɵɯɨɞɨɜ; 
3) ɜɵɩɨɥɧɟɧɢɟ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ ɩɨɥɶɡɨɜɚɬɟɥɹ; 
4) ɡɚɩɢɫɶ ɫɨɫɬɨɹɧɢɹ ɜɵɯɨɞɨɜ; 
5) ɨɛɫɥɭɠɢɜɚɧɢɟ ɚɩɩɚɪɚɬɧɵɯ ɪɟɫɭɪɫɨɜ ɉɅɄ; 
6) ɦɨɧɢɬɨɪ ɫɢɫɬɟɦɵ ɢɫɩɨɥɧɟɧɢɹ; 
7) ɤɨɧɬɪɨɥɶ ɜɪɟɦɟɧɢ ɰɢɤɥɚ; 
8) ɩɟɪɟɯɨɞ ɧɚ ɧɚɱɚɥɨ ɰɢɤɥɚ. 
ȼ ɫɚɦɨɦ ɧɚɱɚɥɟ ɰɢɤɥɚ ɉɅɄ ɩɪɨɢɡɜɨɞɢɬ ɮɢɡɢɱɟɫɤɨɟ ɱɬɟɧɢɟ ɜɵɯɨɞɨɜ. 

ɋɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɨɛɥɚɫɬɢ ɩɚɦɹɬɢ ɜɯɨɞɨɜ. Ⱦɚɥɟɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɞ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɩɪɨɝɪɚɦɦɵ. 
ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɚɹ ɩɪɨɝɪɚɦɦɚ ɪɚɛɨɬɚɟɬ ɫ ɤɨɩɢɟɣ ɡɧɚɱɟɧɢɣ ɜɯɨɞɨɜ ɢ ɜɵɯɨɞɨɜ, 
ɪɚɡɦɟɳɟɧɧɨɣ ɜ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ. ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ 
ɤɨɞɚ ɮɢɡɢɱɟɫɤɢɟ ɜɵɯɨɞɵ ɉɅɄ ɩɪɢɜɨɞɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɜɢɟ ɫ ɪɚɫɱɟɬɧɵɦɢ 
ɡɧɚɱɟɧɢɹɦɢ. Ɉɛɫɥɭɠɢɜɚɧɢɟ ɚɩɩɚɪɚɬɧɵɯ ɪɟɫɭɪɫɨɜ ɩɨɞɪɚɡɟɦɟɜɚɟɬ ɨɛɟɫɩɟɱɟɧɢɟ 
ɪɚɛɨɬɵ ɫɢɫɬɟɦɧɵɯ ɬɚɣɦɟɪɨɜ, ɱɚɫɨɜ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɨɩɟɪɚɬɢɜɧɨɟ 
ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ, ɢɧɞɢɤɚɰɢɸ ɫɨɫɬɨɹɧɢɹ ɢ ɞɪɭɝɢɟ ɚɩɩɚɪɚɬɧɨ-ɡɚɜɢɫɢɦɵɟ 
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ɡɚɞɚɱɢ. Ɇɨɧɢɬɨɪ ɫɢɫɬɟɦɵ ɢɫɩɨɥɧɟɧɢɹ ɜɤɥɸɱɚɟɬ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɮɭɧɤɰɢɣ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɢ ɨɬɥɚɞɤɟ ɩɪɨɝɪɚɦɦɵ ɢ ɨɛɟɫɩɟɱɟɧɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ 
ɫɢɫɬɟɦɨɣ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɫɟɪɜɟɪɨɦ ɞɚɧɧɵɯ ɢ ɫɟɬɶɸ. ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɚɹ 
ɩɪɨɝɪɚɦɦɚ ɪɚɛɨɬɚɟɬ ɬɨɥɶɤɨ ɫ ɦɝɧɨɜɟɧɧɨɣ ɤɨɩɢɟɣ ɜɯɨɞɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɡɧɚɱɟɧɢɹ ɜɯɨɞɨɜ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɧɟ ɢɡɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ. ɗɬɨ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɣ ɩɪɢɧɰɢɩ ɩɨɫɬɪɨɟɧɢɹ ɉɅɄ 
ɫɤɚɧɢɪɭɸɳɟɝɨ ɬɢɩɚ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɢɫɤɥɸɱɚɟɬ ɧɟɨɞɧɨɡɧɚɱɧɨɫɬɶ ɚɥɝɨɪɢɬɦɚ 
ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɜ ɪɚɡɥɢɱɧɵɯ ɟɝɨ ɜɟɬɜɹɯ. Ʉɪɨɦɟ ɬɨɝɨ, ɱɬɟɧɢɟ ɤɨɩɢɢ ɡɧɚɱɟɧɢɹ 
ɜɯɨɞɚ ɢɡ ɈɁɍ ɜɵɩɨɥɧɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɛɵɫɬɪɟɟ, ɱɟɦ ɩɪɹɦɨɟ ɱɬɟɧɢɟ ɜɯɨɞɚ. 
Ⱥɩɩɚɪɚɬɧɨ ɱɬɟɧɢɟ ɜɯɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɜɪɟɦɟɧɧɵɯ ɢɧɬɟɪɜɚɥɨɜ, ɩɟɪɟɞɚɱɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤɨɦɚɧɞ ɞɥɹ 
ɤɨɧɤɪɟɬɧɨɣ ɦɢɤɪɨɫɯɟɦɵ ɢɥɢ ɞɚɠɟ ɡɚɩɪɨɫɨɦ ɩɨ ɫɟɬɢ. ɇɭɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɟ 
ɜɫɟɝɞɚ ɪɚɛɨɬɚ ɩɨ ɱɬɟɧɢɸ ɜɯɨɞɨɜ ɩɨɥɧɨɫɬɶɸ ɥɨɤɚɥɢɡɨɜɚɧɚ ɜ ɮɚɡɟ ɱɬɟɧɢɹ 
ɜɯɨɞɨɜ. ɇɚɩɪɢɦɟɪ, ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ (Ⱥɐɉ) ɨɛɵɱɧɨ 
ɬɪɟɛɭɸɬ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɫ ɦɨɦɟɧɬɚ ɡɚɩɭɫɤɚ ɞɨ ɫɱɢɬɵɜɚɧɢɹ 
ɢɡɦɟɪɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɑɚɫɬɶ ɪɚɛɨɬɵ ɫɢɫɬɟɦɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 
ɤɨɧɬɪɨɥɥɟɪɚ ɜɵɩɨɥɧɹɟɬ ɩɨ ɩɪɟɪɵɜɚɧɢɹɦ. Ƚɪɚɦɨɬɧɨ ɪɟɚɥɢɡɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ 
ɢɫɩɨɥɧɟɧɢɹ ɧɢɤɨɝɞɚ ɢ ɧɢɝɞɟ ɧɟ ɢɫɩɨɥɶɡɭɟɬ ɩɭɫɬɵɟ ɰɢɤɥɵ ɨɠɢɞɚɧɢɹ 
ɝɨɬɨɜɧɨɫɬɢ ɚɩɩɚɪɚɬɭɪɵ. ɉɪɢ ɷɬɨɦ ɞɥɹ ɩɪɢɤɥɚɞɧɨɝɨ ɩɪɨɝɪɚɦɦɢɫɬɚ 
ɫɭɳɟɫɬɜɟɧɧɨ ɬɨ, ɱɬɨ ɡɧɚɱɟɧɢɹ ɜɯɨɞɨɜ ɨɛɧɨɜɥɹɸɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜ ɧɚɱɚɥɟ ɤɚɠɞɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ. Ɉɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɉɅɄ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ ɫɤɚɧɢɪɨɜɚɧɢɹ. ȼɪɟɦɹ ɫɤɚɧɢɪɨɜɚɧɢɹ 
ɫɤɚɧɢɪɨɜɚɧɢɹ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɮɚɡɵ ɤɨɞɚ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɩɪɨɝɪɚɦɦɵ. ȼɪɟɦɹ, ɡɚɧɢɦɚɟɦɨɟ ɩɪɨɱɢɦɢ ɮɚɡɚɦɢ ɪɚɛɨɱɟɝɨ 
ɰɢɤɥɚ, ɩɪɚɤɬɢɱɟɫɤɢ ɹɜɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɩɨɫɬɨɹɧɧɨɣ. ɋɭɳɟɫɬɜɭɸɬ ɡɚɞɚɱɢ, ɜ 
ɤɨɬɨɪɵɯ ɩɥɚɜɚɸɳɟɟ ɜɪɟɦɹ ɰɢɤɥɚ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɪɟɡɭɥɶɬɚɬ, ɧɚɩɪɢɦɟɪ 
ɷɬɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ. Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɜ ɪɚɡɜɢɬɵɯ 
ɉɅɄ ɩɪɟɞɭɫɦɨɬɪɟɧ ɤɨɧɬɪɨɥɶ ɜɪɟɦɟɧɢ. 

Ʉɨɞ ɩɪɢɤɥɚɞɧɨɣ ɩɪɨɝɪɚɦɦɵ ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ 
ɤɨɧɬɪɨɥɥɟɪɚ. ɂɡɦɟɧɟɧɢɟ ɤɨɞɚ ɩɪɢɤɥɚɞɧɨɣ ɩɪɨɝɪɚɦɦɵ ɜɵɩɨɥɧɹɟɬɫɹ 
ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɉɅɄ ɩɪɢ ɩɨɦɨɳɢ ɫɢɫɬɟɦɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɦɨɠɟɬ ɛɵɬɶ 
ɜɵɩɨɥɧɟɧɨ ɦɧɨɝɨɤɪɚɬɧɨ. 

 
3.2 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɱɢɤɚ CODESYS 
 
Ⱦɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɚɛɨɬɵ ɫɩɟɰɢɚɥɢɫɬɚ, ɪɚɡɪɚɛɚɬɵɜɚɸɳɟɝɨ ɩɪɨɝɪɚɦɦɭ 

ɞɥɹ ɉɅɄ, ɢɡɛɚɜɥɟɧɢɹ ɨɬ ɪɭɬɢɧɧɨɣ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧɵ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ 
ɤɨɦɩɥɟɤɫɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɉɅɄ. ɏɨɪɨɲɨ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɫɪɟɞɚ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɛɥɚɞɚɟɬ ɨɩɪɟɞɟɥɟɧɧɵɦ ɧɚɛɨɪɨɦ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɬɚɤɢɯ ɤɚɤ, 
ɜɫɬɪɨɟɧɧɵɟ ɬɟɤɫɬɨɜɵɟ ɢ ɝɪɚɮɢɱɟɫɤɢɟ ɪɟɞɚɤɬɨɪɵ, ɫɪɟɞɫɬɜɚ ɨɬɥɚɞɤɢ ɢ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɨɦ ɢ ɬ.ɞ. ɂɫɩɨɥɶɡɭɟɦɚɹ ɫɪɟɞɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 
ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɩɪɢ ɜɵɛɨɪɟ ɤɨɧɬɪɨɥɥɟɪɚ. ȼɵɛɪɚɧɧɵɣ ɤɨɧɬɪɨɥɥɟɪ Ɉȼȿɇ 
ɋɉɄ107 ɩɪɨɝɪɚɦɦɢɪɭɟɬɫɹ ɜ ɫɪɟɞɟ CoDeSys 3.5. 
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Ʉɨɦɩɥɟɤɫ CoDeSys ɪɚɡɪɚɛɨɬɚɧ ɮɢɪɦɨɣ 3S (Smart Software Solutions). 
ɗɬɨ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɤɨɧɬɪɨɥɥɟɪɨɜ ɢ 
ɜɫɬɪɚɢɜɚɟɦɵɯ ɫɢɫɬɟɦ ɧɚ ɹɡɵɤɚɯ ɆɗɄ 61131-3, ɧɟ ɩɪɢɜɹɡɚɧɧɵɣ, ɤ ɤɚɤɨɣ ɥɢɛɨ 
ɚɩɩɚɪɚɬɧɨɣ ɩɥɚɬɮɨɪɦɟ ɢ ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɣ ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 
ɛɵɫɬɪɨɣ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. Ⱦɥɹ ɩɪɢɜɹɡɤɢ ɤ ɤɨɧɤɪɟɬɧɨɦɭ 
ɉɅɄ ɬɪɟɛɭɟɬɫɹ ɚɞɚɩɬɚɰɢɹ, ɤɚɫɚɸɳɚɹɫɹ ɧɢɡɤɨɭɪɨɜɧɟɜɵɯ ɪɟɫɭɪɫɨɜ – 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɚɦɹɬɢ, ɢɧɬɟɪɮɟɣɫ ɫɜɹɡɢ ɢ ɞɪɚɣɜɟɪɵ ɜɜɨɞɚ-ɜɵɜɨɞɚ. 

ɋɪɟɞɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɚɧɧɨɝɨ ɩɚɤɟɬɚ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɟɟ. 
ɉɪɹɦɚɹ ɝɟɧɟɪɚɰɢɹ ɦɚɲɢɧɧɨɝɨ ɤɨɞɚ. Ƚɟɧɟɪɚɬɨɪ ɤɨɞɚ CoDeSys – ɷɬɨ 

ɤɥɚɫɫɢɱɟɫɤɢɣ ɤɨɦɩɢɥɹɬɨɪ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɱɟɧɶ ɜɵɫɨɤɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ 
ɩɪɨɝɪɚɦɦ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

ɉɨɥɧɨɰɟɧɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɆɗɄ-ɹɡɵɤɨɜ, ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɞɚɠɟ 
ɪɚɫɲɢɪɟɧɧɚɹ. 

Ɍɟɤɫɬɨɜɵɣ ɪɟɞɚɤɬɨɪ ɢɦɟɟɬ ɲɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɚɜɬɨɦɚɬɢɡɢɪɭɸɳɢɟ ɢ 
ɭɩɪɨɳɚɸɳɢɟ ɜɜɨɞ ɢ ɦɨɞɢɮɢɤɚɰɢɸ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ. 

ȼɫɬɪɨɟɧɧɵɣ ɷɦɭɥɹɬɨɪ ɤɨɧɬɪɨɥɥɟɪɚ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɨɬɥɚɞɤɭ 
ɩɪɨɟɤɬɚ ɛɟɡ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ. ɉɪɢɱɟɦ ɷɦɭɥɢɪɭɟɬɫɹ ɤɨɧɤɪɟɬɧɵɣ ɉɅɄ ɫ 
ɭɱɟɬɨɦ ɚɩɩɚɪɚɬɧɨɣ ɩɥɚɬɮɨɪɦɵ. ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɪɟɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ 
ɨɬɥɚɞɱɢɤ ɪɚɛɨɬɚɟɬ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ. 

ȼɫɬɪɨɟɧɧɵɟ ɷɥɟɦɟɧɬɵ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɬɶ ɦɨɞɟɥɶ 
ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɪɨɜɨɞɢɬɶ ɨɬɥɚɞɤɭ ɩɪɨɟɤɬɚ ɛɟɡ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɪɟɞɫɬɜ 
ɢɦɢɬɚɰɢɢ. 

Ɉɱɟɧɶ ɲɢɪɨɤɢɣ ɧɚɛɨɪ ɫɟɪɜɢɫɧɵɯ ɮɭɧɤɰɢɣ, ɭɫɤɨɪɹɸɳɢɯ ɪɚɛɨɬɭ 
ɩɪɨɝɪɚɦɦɢɫɬɚ. 

Ⱦɥɹ CoDeSys ɞɨɫɬɭɩɟɧ ɚɞɚɩɬɢɪɨɜɚɧɧɵɣ ɪɭɫɫɤɢɣ ɩɟɪɟɜɨɞ ɞɨɤɭɦɟɧɬɚɰɢɢ, 
ɜɵɩɨɥɧɟɧɧɵɣ ɉɄ «ɉɪɨɥɨɝ». [26] 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɬɚɧɞɚɪɬɚ ɆɗɄ 61131, ɉɈ CoDeSys 
ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɬɟɤɫɬɨɜɵɟ:  

- Instruction List (IL);  
- Structured Text (ST)   

ɢ ɝɪɚɮɢɱɟɫɤɢɟ ɆɗɄ ɹɡɵɤɢ:  
- Sequential Function Chart (SFC); 
- Function Block Diagram (FBD);  
- Ladder Diagram (LD). 
Ʉɪɨɦɟ  ɬɨɝɨ, CoDeSys ɜɤɥɸɱɚɟɬ ɩɨɞɞɟɪɠɤɭ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɯ Ȼɥɨɤɨɜɵɯ Ⱦɢɚɝɪɚɦɦɚɯ, ɪɟɞɚɤɬɨɪɚ Continuous Function Chart 
(CFC). 

ɋɩɢɫɨɤ ɢɧɫɬɪɭɤɰɢɣ (IL).  
əɡɵɤ IL (Instruction list) ɞɨɫɥɨɜɧɨ – ɫɩɢɫɨɤ  ɢɧɫɬɪɭɤɰɢɣ. Ʉɚɠɞɚɹ 

ɢɧɫɬɪɭɤɰɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɧɨɜɨɣ ɫɬɪɨɤɢ ɢ ɫɨɞɟɪɠɢɬ ɨɩɟɪɚɬɨɪ ɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɬɢɩɚ ɨɩɟɪɚɰɢɢ, ɨɞɢɧ ɢ ɛɨɥɟɟ ɨɩɟɪɚɧɞɨɜ, ɪɚɡɞɟɥɟɧɧɵɯ ɡɚɩɹɬɵɦɢ. ɉɪɢɦɟɪ ɧɚ 
ɪɢɫɭɧɤɟ 3.2. 
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Ɋɢɫɭɧɨɤ 3.2 – Ɏɪɚɝɦɟɧɬ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ IL 

 
ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɣ ɬɟɤɫɬ (ST). 
ST ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɛɨɪ ɢɧɫɬɪɭɤɰɢɣ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ, ɤɨɬɨɪɵɟ 

ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɭɫɥɨɜɧɵɯ ɨɩɟɪɚɬɨɪɚɯ ("IF…THEN…ELSE") ɢ ɜ 
ɰɢɤɥɚɯ (WHILE…DO). ɉɪɢɦɟɪ ɧɚ ɪɢɫɭɧɤɟ 3.3. 

 

 
Ɋɢɫɭɧɨɤ 3.3 – Ɏɪɚɝɦɟɧɬ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ ST 

 
əɡɵɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɯɟɦ (SFC). 
SFC – ɷɬɨ ɝɪɚɮɢɱɟɫɤɢɣ ɹɡɵɤ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɨɩɢɫɚɬɶ 

ɯɪɨɧɨɥɨɝɢɱɟɫɤɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɡɥɢɱɧɵɯ ɞɟɣɫɬɜɢɣ ɜ ɩɪɨɝɪɚɦɦɟ. Ⱦɥɹ 
ɷɬɨɝɨ ɞɟɣɫɬɜɢɹ ɫɜɹɡɵɜɚɸɬɫɹ ɫ ɲɚɝɚɦɢ (ɷɬɚɩɚɦɢ), ɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɥɨɜɢɹɦɢ ɩɟɪɟɯɨɞɨɜ ɦɟɠɞɭ ɲɚɝɚɦɢ. ɉɪɢɦɟɪ ɧɚ ɪɢɫɭɧɤɟ 3.4. 

 
Ɋɢɫɭɧɨɤ 3.4 – Ɏɪɚɝɦɟɧɬ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ SFC 
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əɡɵɤ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɥɨɤɨɜɵɯ ɞɢɚɝɪɚɦɦ (FBD). 
FBD – ɷɬɨ ɝɪɚɮɢɱɟɫɤɢɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɉɧ ɪɚɛɨɬɚɟɬ ɫ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɰɟɩɟɣ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɢɬ ɥɨɝɢɱɟɫɤɨɟ ɢɥɢ 
ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɜɵɪɚɠɟɧɢɟ, ɜɵɡɨɜ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɛɥɨɤɚ, ɩɟɪɟɯɨɞ ɢɥɢ 
ɢɧɫɬɪɭɤɰɢɸ ɜɨɡɜɪɚɬɚ. ɉɪɢɦɟɪ ɧɚ ɪɢɫɭɧɤɟ 3.5 

 
Ɋɢɫɭɧɨɤ 3.5 – Ɏɪɚɝɦɟɧɬ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ FBD 

 
ɇɟɩɪɟɪɵɜɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɯɟɦɵ (CFC). 
ȼ ɨɬɥɢɱɢɟ ɨɬ FBD ɪɟɞɚɤɬɨɪ ɧɟɩɪɟɪɵɜɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɯɟɦ ɧɟ 

ɢɫɩɨɥɶɡɭɟɬ ɰɟɩɢ, ɧɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɨɛɨɞɧɨ ɪɚɡɦɟɳɚɬɶ ɤɨɦɩɨɧɟɧɬɵ ɢ 
ɫɨɟɞɢɧɟɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɨɛɪɚɬɧɵɟ ɫɜɹɡɢ. ɉɪɢɦɟɪ ɧɚ ɪɢɫɭɧɤɟ 3.6. 

 
Ɋɢɫɭɧɨɤ 3.6 – Ɏɪɚɝɦɟɧɬ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ CFC 

 
əɡɵɤ ɪɟɥɟɣɧɵɯ ɞɢɚɝɪɚɦɦ (LD). 
əɡɵɤ  ɪɟɥɟɣɧɵɯ  ɢɥɢ  ɪɟɥɟɣɧɨ-ɤɨɧɬɚɤɬɧɵɯ  ɫɯɟɦ (ɊɄɋ)  –  ɝɪɚɮɢɱɟɫɤɢɣ  

ɹɡɵɤ,  ɪɟɚɥɢɡɭɸɳɢɣ  ɫɬɪɭɤɬɭɪɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ. Ʌɭɱɲɟ  ɜɫɟɝɨ  LD  
ɩɨɞɯɨɞɢɬ  ɞɥɹ  ɩɨɫɬɪɨɟɧɢɹ  ɥɨɝɢɱɟɫɤɢɯ  ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ,  ɧɨ  ɞɨɫɬɚɬɨɱɧɨ  
ɥɟɝɤɨ ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ ɢ ɫɥɨɠɧɵɟ ɰɟɩɢ - ɤɚɤ ɜ FBD. Ʉɪɨɦɟ ɬɨɝɨ, LD 
ɞɨɫɬɚɬɨɱɧɨ ɭɞɨɛɟɧ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ  ɞɪɭɝɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ POU. Ⱦɢɚɝɪɚɦɦɚ 
LD ɫɨɫɬɨɢɬ ɢɡ ɪɹɞɚ ɰɟɩɟɣ. ɋɥɟɜɚ ɢ ɫɩɪɚɜɚ ɫɯɟɦɚ ɨɝɪɚɧɢɱɟɧɚ ɜɟɪɬɢɤɚɥɶɧɵɦɢ 
ɥɢɧɢɹɦɢ - ɲɢɧɚɦɢ ɩɢɬɚɧɢɹ. Ɇɟɠɞɭ ɧɢɦɢ ɪɚɫɩɨɥɨɠɟɧɵ ɰɟɩɢ, ɨɛɪɚɡɨɜɚɧɧɵɟ 
ɤɨɧɬɚɤɬɚɦɢ ɢ  ɨɛɦɨɬɤɚɦɢ ɪɟɥɟ, ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɨɛɵɱɧɵɦɢ ɷɥɟɤɬɪɨɧɧɵɦɢ 
ɰɟɩɹɦɢ. ɋɥɟɜɚ ɥɸɛɚɹ ɰɟɩɶ ɧɚɱɢɧɚɟɬɫɹ  ɧɚɛɨɪɨɦ ɤɨɧɬɚɤɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɫɵɥɚɸɬ 
ɫɥɟɜɚ ɧɚɩɪɚɜɨ ɫɨɫɬɨɹɧɢɟ "ON" ɢɥɢ "OFF", ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɥɨɝɢɱɟɫɤɢɦ 
ɡɧɚɱɟɧɢɹɦ ɂɋɌɂɇȺ ɢɥɢ ɅɈɀɖ. Ʉɚɠɞɨɦɭ ɤɨɧɬɚɤɬɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ  ɥɨɝɢɱɟɫɤɚɹ  
ɩɟɪɟɦɟɧɧɚɹ.  ȿɫɥɢ  ɩɟɪɟɦɟɧɧɚɹ  ɢɦɟɟɬ  ɡɧɚɱɟɧɢɟ    ɂɋɌɂɇȺ,  ɬɨ  ɫɨɫɬɨɹɧɢɟ  
ɩɟɪɟɞɚɟɬɫɹ ɱɟɪɟɡ ɤɨɧɬɚɤɬ. ɂɧɚɱɟ ɩɪɚɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɩɨɥɭɱɚɟɬ ɡɧɚɱɟɧɢɟ  
ɜɵɤɥɸɱɟɧɨ ("OFF"). ɉɪɢɦɟɪ ɧɚ ɪɢɫɭɧɤɟ 3.7. 
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Ɋɢɫɭɧɨɤ 3.7 – Ɏɪɚɝɦɟɧɬ ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ LD 

 
3.3 Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ 
 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɉɅɄ ɹɜɥɹɟɬɫɹ 

ɫɨɡɞɚɧɢɟ ɚɥɝɨɪɢɬɦɚ. Ⱥɥɝɨɪɢɬɦ ɷɬɨ ɨɩɢɫɚɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɟɣɫɬɜɢɣ ɞɥɹ 
ɞɨɫɬɢɠɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɣ ɰɟɥɢ. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɪɨɝɪɚɦɦɵ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɛɥɨɤ-ɫɯɟɦɵ ɧɚ ɪɢɫɭɧɤɟ 3.8. ȼɢɪɬɭɚɥɶɧɵɟ ɷɤɪɚɧɵ 
ɫɟɧɫɨɪɧɨɣ ɩɚɧɟɥɢ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. Ɏɪɚɝɦɟɧɬɵ ɩɪɨɝɪɚɦɦɵ 
ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 
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Ɋɢɫɭɧɨɤ 3.8 – Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ 
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ɁȺɄɅɘЧȿɇɂȿ 
 
ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɦɨɞɟɪɧɢɡɚɰɢɹ 

ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɷɤɫɬɪɭɡɢɨɧɧɨ-ɜɵɞɭɜɧɨɝɨ ɚɝɪɟɝɚɬɚ «CHODOS». ɇɨɜɚɹ 
ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨɫɬɪɨɟɧɚ ɧɚ ɛɚɡɟ ɉɅɄ ɋɉɄ107 ɮɢɪɦɵ «Ɉȼȿɇ». Ȼɵɥɢ 
ɪɚɡɪɚɛɨɬɚɧɵ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɢ ɦɨɧɬɚɠɧɚɹ ɫɯɟɦɚ. ɉɪɨɢɡɜɟɞɟɧɚ ɡɚɦɟɧɚ 
ɫɢɥɨɜɨɣ ɢ ɭɩɪɚɜɥɟɧɱɟɫɤɨɣ ɫɯɟɦɵ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɲɤɚɮɭ ɭɩɪɚɜɥɟɧɢɹ, 
ɭɫɬɚɧɨɜɥɟɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɞɚɬɱɢɤɢ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɝɥɚɜɧɵɦ ɩɪɢɜɨɞɨɦ ɛɵɥ 
ɩɪɢɦɟɧɟɧ ɫɨɜɪɟɦɟɧɧɵɣ, ɧɚɞɟɠɧɵɣ ɢ ɤɨɦɩɚɤɬɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ. 
ɋɟɧɫɨɪɧɵɣ ɞɢɫɩɥɟɣ ɫ ɞɢɚɝɨɧɚɥɶɸ 7 ɞɸɣɦɨɜ ɩɨɡɜɨɥɢɥ ɩɨɜɵɫɢɬɶ ɭɞɨɛɫɬɜɨ 
ɪɚɛɨɬɵ ɢ ɞɨɛɚɜɢɬɶ ɧɨɜɵɟ ɮɭɧɤɰɢɢ. Ȼɥɚɝɨɞɚɪɹ ɫɢɫɬɟɦɟ ɛɥɨɤɢɪɨɜɨɤ ɢ 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɜɨɡɦɨɠɧɨɫɬɶ ɨɲɢɛɨɱɧɵɯ ɞɟɣɫɬɜɢɣ ɩɟɪɫɨɧɚɥɚ ɩɪɢ ɪɚɛɨɬɟ ɫ 
ɭɫɬɚɧɨɜɤɨɣ ɫɜɟɞɟɧɚ ɤ ɦɢɧɢɦɭɦɭ. ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɫɦɨɧɬɢɪɨɜɚɧɚ ɢ 
ɭɫɩɟɲɧɨ ɨɩɪɨɛɨɜɚɧɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɢɤɢ 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɦɨɝɭɬ ɛɵɬɶ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɟɧɵ ɩɪɢ 
ɪɚɡɪɚɛɨɬɤɚɯ ɚɧɚɥɨɝɢɱɧɵɯ ɫɢɫɬɟɦ ɞɥɹ ɞɪɭɝɢɯ ɫɬɚɧɤɨɜ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 
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ɩɥɚɫɬɦɚɫɫ. – Ɇ.: ɏɢɦɢɹ, 1986. – 400 ɫ. 
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Ⱦɢɩɥɨɦɧɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɦɧɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ 
ɪɚɛɨɬɟ ɦɚɬɟɪɢɚɥɵ ɢ ɤɨɧɰɟɩɰɢɢ ɢɡ ɨɩɭɛɥɢɤɨɜɚɧɧɨɣ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢ 
ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɢɦɟɸɬ ɫɫɵɥɤɢ ɧɚ ɧɢɯ. 

 
         Ɉɬɩɟɱɚɬɚɧɨ ɜ 1 ɷɤɡɟɦɩɥɹɪɟ. 
 
         Ȼɢɛɥɢɨɝɪɚɮɢɹ 27 ɧɚɢɦɟɧɨɜɚɧɢɣ. 
 
         ɗɥɟɤɬɪɨɧɧɵɣ ɷɤɡɟɦɩɥɹɪ ɫɞɚɧ ɧɚ ɤɚɮɟɞɪɭ. 
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            (ɩɨɞɩɢɫɶ)                                                                (ɎɂɈ) 
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