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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɗɧɟɪɝɨɫɧɚɛɠɟɧɢɟ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ «ɍɦɧɵɣ ɞɨɦ» 

ɫɨɞɟɪɠɢɬ 58 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 24 ɪɢɫɭɧɤɚ, 9 ɬɚɛɥɢɰ, 25 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 3 ɥɢɫɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

«ɍɆɇɕɃ ȾɈɆ», ɗɇȿɊȽɈɋɇȺȻɀȿɇɂȿ, ɌȿɉɅɈȼȺə ɋɏȿɆȺ, 

ɑȺɋɌɇɕɃ ȾɈɆ, ɂɀɋ, ɆɈɓɇɈɋɌɖ, ɉɈɌɊȿȻɂɌȿɅɖ 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɠɢɥɨɣ ɞɨɦ 100ɦ2 ɜ Ɋɟɫɩɭɛɥɢɤɟ 

ɏɚɤɚɫɢɹ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɫɩɨɫɨɛɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 

ɷɧɟɪɝɨɨɛɟɫɩɟɱɟɧɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ. 

Ʉ ɨɫɧɨɜɧɵɦ ɜɨɩɪɨɫɚɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɬɧɨɫɹɬɫɹ: ɩɪɟɞɩɪɨɟɤɬɧɨɟ 

ɨɛɫɥɟɞɨɜɚɧɢɟ, ɫɨɫɬɚɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ, ɜɵɛɨɪ ɫɯɟɦɵ Smart, ɜɵɛɨɪ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢ ɭɫɥɨɜɢɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɢ ɪɚɫɲɢɪɟɧɧɨɫɬɢ ɫɟɪɜɢɫɧɵɯ 

ɮɭɧɤɰɢɣ. ɂɧɬɟɪɟɫ ɧɚɫɟɥɟɧɢɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɠɢɥɵɯ ɞɨɦɨɜ ɢ ɤɜɚɪɬɢɪ ɨɱɟɧɶ 

ɚɤɬɭɚɥɶɧɚ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɢ ɜɫɟ ɱɚɳɟ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ 

ɟɞɢɧɨɝɨ ɫɟɪɜɢɫɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɤɜɚɪɬɢɪɵ ɢɥɢ ɠɢɥɨɝɨ ɞɨɦɚ.  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ 

ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» ɜ ɰɟɥɨɦ ɢ ɜɧɟɞɪɟɧɢɟ ɫɯɟɦɵ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɟɦ ɬɟɩɥɨɜɵɦ ɭɡɥɨɦ ɠɢɥɨɝɨ ɞɨɦɚ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ 

ɞɚɧɧɨɣ ɰɟɥɢ, ɜ ɪɚɛɨɬɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ «ɍɦɧɵɣ 

ɞɨɦ» ɧɚ ɩɪɟɞɦɟɬ ɧɚɥɢɱɢɹ ɫɟɪɜɢɫɧɵɯ ɮɭɧɤɰɢɣ, ɜɵɛɪɚɧ ɨɫɧɨɜɧɨɣ «ɦɨɡɝ» – 

ɝɥɚɜɧɵɣ ɤɨɧɬɪɨɥɥɟɪ, ɜɵɛɪɚɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɚɫɲɢɪɟɧɢɹ 

ɮɭɧɤɰɢɣ, ɪɚɡɪɚɛɨɬɚɧɚ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɚɛɨɬɵ ɬɟɩɥɨɜɨɝɨ ɭɡɥɚ ɠɢɥɨɝɨ ɞɨɦɚ 

ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɢ ɞɨɦɚ ɢ 

ɜɪɟɦɟɧɢ ɫɭɬɨɤ, ɩɪɨɢɡɜɟɞɟɧ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɩɪɨɟɤɬɚ. 

Ɍɚɤɠɟ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ, ɛɵɥɢ ɡɚɬɪɨɧɭɬɵ ɚɫɩɟɤɬɵ ɪɟɚɥɢɡɚɰɢɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɞɥɹ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɠɢɥɨɝɨ ɞɨɦɚ. 

 

 



  

 

ABSTRACT 

The final qualifying work on the topic "Power supply of an individual 

residential building using the Smart House technology" contains 58 pages of a text 

document, 24 figures, 9 tables, 25 used sources, 3 sheets of graphic material. 

"SMART HOUSE", POWER SUPPLY, HEAT SCHEME, PRIVATE HOUSE, 

IZHS, POWER, CONSUMER 

The object of the study is an individual dwelling house of 100 m2 in the 

Republic of Khakassia. 

The subject of the research is automation methods for the operation and power 

supply of an individual dwelling house. 

The main issues of automation include: pre-project inspection, drawing up 

technical specifications, choosing a Smart scheme, choosing equipment, provided 

that the service functions are economical and expandable. The interest of the 

population in the automation of residential buildings and apartments is very relevant 

at the moment and are increasingly used as the main single service complex of an 

apartment or residential building. 

The purpose of this final qualifying work is to study the "Smart Home" system 

as a whole and to introduce an automation scheme for controlling the heating unit of 

a residential building. To achieve this goal, the analysis of the existing Smart Home 

systems was carried out for the availability of service functions, the main “brain” was 

chosen - the main controller, additional equipment for expanding functions was 

selected, a scheme for automating the operation of the heating unit of a residential 

building from the parameters of the outside air temperature was developed , 

temperature inside the house and time of day, an economic analysis was carried out 

after the implementation of the project. 

Also in the process of work, aspects of the implementation of the use of 

alternative sources for power supply of a residential building were touched up
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ȼȼȿȾȿɇɂȿ 
Ʉɨɦɮɨɪɬ ɢ ɤɚɱɟɫɬɜɨ ɧɚɲɟɣ ɠɢɡɧɢ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɧɚɫ ɫɚɦɢɯ, ɚ 

ɬɚɤɠɟ ɨɬ ɬɨɝɨ, ɤɚɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɨɦɮɨɪɬɧɨɣ ɜɨ ɜɫɟɯ 

ɨɬɧɨɲɟɧɢɹɯ ɠɢɡɧɢ, ɧɚɦ ɝɨɬɨɜ ɩɪɟɞɥɨɠɢɬɶ ɫɨɜɪɟɦɟɧɧɵɣ ɩɪɨɝɪɟɫɫ. ȼɨ ɦɧɨɝɨɦ 

ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɠɢɡɧɢ ɩɨɦɨɠɟɬ ɫɨɜɪɟɦɟɧɧɚɹ ɫɢɫɬɟɦɚ «ɍɦɧɵɣ ɞɨɦ»  

«ɍɦɧɵɣ ɞɨɦ» – ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɜ ɞɨɦɟ, ɨɮɢɫɟ, ɤɜɚɪɬɢɪɟ ɢɥɢ ɡɞɚɧɢɢ. 

Ɉɧɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɚɬɱɢɤɢ, ɭɩɪɚɜɥɹɸɳɢɟ ɷɥɟɦɟɧɬɵ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ. Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɫɢɫɬɟɦɵ – ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɦɮɨɪɬɚ, ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ 

ɬɚɤɠɟ ɷɤɨɧɨɦɢɢ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ – «ɍɦɧɵɣ ɞɨɦ» ɜ 

ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɫɬɚɥ ɨɱɟɧɶ ɜɨɫɬɪɟɛɨɜɚɧɧɵɦ. ɋɢɫɬɟɦɚ «ɍɦɧɵɣ» ɞɨɦ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɜɫɟɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ, 

ɧɚɯɨɞɹɳɢɦɢɫɹ ɜ ɞɨɦɟ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɷɬɨɝɨ ɭɩɪɚɜɥɟɧɢɹ – ɨɛɟɫɩɟɱɢɬɶ 

ɧɚɞɟɠɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ. ɋɢɫɬɟɦɚ «ɍɦɧɵɣ ɞɨɦ» ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɭɩɪɚɜɥɹɬɶ ɜɫɟɦɢ ɜɢɞɚɦɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ: ɨɫɜɟɳɟɧɢɟ, ɨɬɨɩɥɟɧɢɟ, 

ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ, ɫɢɝɧɚɥɢɡɚɰɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɟɬɢ ɢ ɩɪɨɱɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɢɦɟɸɳɟɟɫɹ ɜ ɞɨɦɟ. ɗɬɚ ɫɢɫɬɟɦɚ ɨɬɧɨɫɢɬɫɹ ɤ ɧɨɜɵɦ ɫɨɜɪɟɦɟɧɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ, 

ɨɬɥɢɱɚɸɳɢɦɫɹ ɫɜɨɢɦɢ ɷɮɮɟɤɬɢɜɧɵɦɢ ɢ ɷɤɨɧɨɦɢɱɧɵɦɢ ɤɚɱɟɫɬɜɚɦɢ.  

ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ: 

− Ɋɚɫɤɪɵɬɶ ɚɤɬɭɚɥɶɧɨɫɬɶ ɜ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɵ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ 

ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɱɚɫɬɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ; 

− Ɋɚɫɫɦɨɬɪɟɬɶ ɪɚɡɞɟɥ ɫɨɜɪɟɦɟɧɧɨɣ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɭɩɪɚɜɥɟɧɢɹ ɢɧɠɟɧɟɪɧɵɦɢ ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ ɩɨ 

ɫɢɫɬɟɦɟ «ɍɦɧɵɣ ɞɨɦ»; 

−  ɋɪɚɜɧɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɧɟɞɪɟɧɢɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɭɩɪɚɜɥɟɧɢɹ ɢɧɠɟɧɟɪɧɵɦɢ ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ «ɍɦɧɵɣ ɞɨɦ». 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɫɩɨɫɨɛɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 

ɷɧɟɪɝɨɨɛɟɫɩɟɱɟɧɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ. 
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1 ɉɨɧɹɬɢɟ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» 

1.1 ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɉɨɞ ɜɥɢɹɧɢɟɦ ɧɨɜɵɯ ɫɨɰɢɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 

ɥɸɞɟɣ, ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɪɚɡɜɢɜɚɸɳɟɣɫɹ ɬɟɯɧɢɤɢ ɢ ɧɚɭɱɧɨ–ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɩɪɨɝɪɟɫɫɚ ɢɡɦɟɧɹɸɬɫɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɱɟɥɨɜɟɤɚ ɨ ɫɜɨёɦ ɠɢɥɢɳɟ, ɟɝɨ ɨɰɟɧɤɚ ɫ 

ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɨɦɮɨɪɬɧɨɫɬɢ, ɫɬɟɩɟɧɢ ɭɞɨɜɥɟɬɜɨɪёɧɧɨɫɬɢ ɬɟɦ ɢɥɢ ɢɧɵɦ 

ɪɟɲɟɧɢɟɦ. ȼɥɢɹɸɬ ɧɚ ɞɨɦ ɢ ɟɝɨ ɨɰɟɧɤɭ, ɢ ɨɛɪɚɡ ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ, ɟɝɨ 

ɫɨɰɢɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɦɟɫɬɨ ɠɢɬɟɥɶɫɬɜɚ, ɩɪɢɪɨɞɧɨ–ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, 

ɧɚɰɢɨɧɚɥɶɧɨ–ɛɵɬɨɜɵɟ ɬɪɚɞɢɰɢɢ. 

ɋɨɜɪɟɦɟɧɧɵɣ ɦɢɪ ɧɟɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɛɟɡ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. ɇɚɲɟ 

ɠɢɥɢɳɟ ɧɟ ɢɫɤɥɸɱɟɧɢɟ. ȼ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɜ ɤɜɚɪɬɢɪɟ ɢɥɢ ɡɚɝɨɪɨɞɧɨɦ 

ɞɨɦɟ ɦɵ ɩɪɨɢɡɜɨɞɢɦ ɫɨɬɧɢ ɢ ɬɵɫɹɱɢ ɞɟɣɫɬɜɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɛɵ ɜɵɩɨɥɧɹɬɶɫɹ 

ɛɟɡ ɧɚɲɟɝɨ ɭɱɚɫɬɢɹ. ȼɫё – ɨɬ ɜɤɥɸɱɟɧɢɹ ɫɜɟɬɚ ɞɨ ɩɨɞɞɟɪɠɚɧɢɹ ɤɥɢɦɚɬɚ ɜ 

ɤɜɚɪɬɢɪɟ ɦɨɠɧɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ. ɗɬɨ ɫɬɚɥɨ ɜɨɡɦɨɠɧɨɣ ɛɥɚɝɨɞɚɪɹ ɫɢɫɬɟɦɟ 

«ɍɦɧɵɣ ɞɨɦ». 

«ɍɦɧɵɣ ɞɨɦ» – ɷɬɨ ɤɨɦɩɥɟɤɫ ɷɥɟɤɬɪɨɧɢɤɢ, ɤɨɬɨɪɚɹ ɪɚɛɨɬɚɟɬ ɜɧɭɬɪɢ ɢɥɢ 

ɫɧɚɪɭɠɢ ɞɨɦɚ ɢ ɜɵɩɨɥɧɹɟɬ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɜɫɟɦɢ (ɢɥɢ ɩɨɱɬɢ 

ɜɫɟɦɢ) ɢɧɠɟɧɟɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ. ɉɨɞ ɢɧɠɟɧɟɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɜɫё 

ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɦɚ (ɨɬ ɤɚɧɚɥɢɡɚɰɢɢ ɞɨ ɚɭɞɢɨ–ɜɢɞɟɨ ɬɟɯɧɢɤɢ). 

ɂɞɟɹ «ɍɦɧɨɝɨ ɞɨɦɚ» ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɟɞɢɧɵɣ ɤɨɦɩɥɟɤɫ ɷɥɟɤɬɪɨɧɢɤɢ 

ɫɨɝɥɚɫɨɜɚɧɧɨ ɭɩɪɚɜɥɹɟɬ ɪɚɛɨɬɨɣ ɜɫɟɝɨ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɦɚ. 

ȼ ɫɨɫɬɚɜ ɤɨɦɩɥɟɤɫɚ ɜɯɨɞɢɬ ɧɚɛɨɪ ɫɚɦɵɯ ɪɚɡɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɤɚɠɞɨɟ ɢɡ 

ɤɨɬɨɪɵɯ ɧɟɫёɬ ɫɜɨɸ ɮɭɧɤɰɢɸ. ɂɯ ɦɨɠɧɨ ɪɚɡɛɢɬɶ ɧɚ ɝɪɭɩɩɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɧɚɡɧɚɱɟɧɢɹ. 

ɍɫɬɪɨɣɫɬɜɚ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɫɢɫɬɟɦɚ ɩɨɥɭɱɚɟɬ ɤɨɦɚɧɞɵ. 

ɋɸɞɚ ɜɯɨɞɹɬ: ɦɨɛɢɥɶɧɵɟ ɬɟɥɟɮɨɧɵ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɩɪɢɥɨɠɟɧɢɹɦɢ, 

ɤɨɥɨɧɤɢ, ɩɪɢɧɢɦɚɸɳɢɟ ɤɨɦɚɧɞɵ, ɫɟɧɫɨɪɧɵɟ ɩɚɧɟɥɢ, ɩɟɪɫɨɧɚɥɶɧɵɟ 

ɤɨɦɩɶɸɬɟɪɵ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɬɚɤɠɟ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɭɩɪɚɜɥɟɧɢɟ. 

ɍɫɬɪɨɣɫɬɜɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ. 
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ȼ ɷɬɭ ɝɪɭɩɩɭ ɦɨɠɧɨ ɜɤɥɸɱɢɬɶ: ɛɥɨɤɢ ɩɢɬɚɧɢɹ, ɤɨɧɬɪɨɥɥɟɪɵ, 

ɜɵɩɨɥɧɹɸɳɢɟ ɜɵɱɢɫɥɟɧɢɹ, ɞɚɬɱɢɤɢ, ɨɬɫɥɟɠɢɜɚɸɳɢɟ ɜɵɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞ, 

ɦɭɥɶɬɢɪɭɦɵ, ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɟ ɧɚɫɬɪɨɣɤɢ ɢ ɤɨɦɚɧɞɵ ɩɨ ɭɞɚɥёɧɧɵɦ ɞɪɭɝ ɨɬ 

ɞɪɭɝɚ ɡɨɧɚɦ, ɢ ɩɪɨɱɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɫɥɚɠɟɧɧɭɸ ɪɚɛɨɬɭ 

ɤɨɦɩɥɟɤɫɚ. 

ɍɫɬɪɨɣɫɬɜɚ, ɜɵɩɨɥɧɹɸɳɢɟ ɤɨɦɚɧɞɵ. 

ɋɸɞɚ ɨɬɧɨɫɢɬɫɹ ɪɚɡɧɨɨɛɪɚɡɧɚɹ «ɭɦɧɚɹ» ɬɟɯɧɢɤɚ, ɩɨɥɭɱɚɸɳɚɹ ɤɨɦɚɧɞɵ 

ɫɨɝɥɚɫɧɨ ɩɪɨɝɪɚɦɦɟ ɢ ɜɵɩɨɥɧɹɸɳɚɹ ɢɯ. Ɋɨɡɟɬɤɢ, ɫɩɨɫɨɛɧɵɟ ɜɤɥɸɱɚɬɶ ɢ 

ɨɬɤɥɸɱɚɬɶ ɭɫɬɪɨɣɫɬɜɚ, ɫɜɟɬɢɥɶɧɢɤɢ, ɤɨɮɟɜɚɪɤɢ ɢ ɬ.ɞ. 

Ɋɚɛɨɬɚ ɜɫɟɯ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɟɝɨ ɩɨɬɪɟɛɧɨɫɬɟɣ. ȼɵɩɨɥɧɹɟɦɵɣ ɧɚɛɨɪ ɮɭɧɤɰɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɱɟɧɶ ɲɢɪɨɤ: 

ɭɩɪɚɜɥɟɧɢɟ ɨɫɜɟɳɟɧɢɟɦ, ɬɟɦɩɟɪɚɬɭɪɨɣ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ, ɫɢɫɬɟɦɚɦɢ 

ɦɭɥɶɬɢɦɟɞɢɚ ɢ ɩɪɨɱɢɦɢ. 

«ɍɦɧɵɣ ɞɨɦ» – ɠɢɥɨɣ ɞɨɦ ɢɥɢ ɤɜɚɪɬɢɪɚ, ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ ɞɥɹ 

ɩɪɨɠɢɜɚɧɢɹ ɥɸɞɟɣ ɩɪɢ ɩɨɦɨɳɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɯ 

ɭɫɬɪɨɣɫɬɜ. «ɍɦɧɵɣ ɞɨɦ» – ɷɬɨ ɫɢɫɬɟɦɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɨɛɟɫɩɟɱɢɬɶ 

ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ, ɭɞɨɛɫɬɜɨ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɍɚɤɚɹ ɫɢɫɬɟɦɚ ɫɩɨɫɨɛɧɚ 

ɪɚɫɩɨɡɧɚɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɫɢɬɭɚɰɢɢ ɢ ɞɨɥɠɧɵɦ ɨɛɪɚɡɨɦ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɧɢɯ. 

ɋɯɟɦɚ «ɍɦɧɨɝɨ ɞɨɦɚ» ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

 

Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ ɭɦɧɨɝɨ ɞɨɦɚ 
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Ʉɨɪɨɬɤɨ ɧɚ ɜɨɩɪɨɫ, ɱɬɨ ɬɚɤɨɟ «ɍɦɧɵɣ ɞɨɦ», ɦɨɠɧɨ ɨɬɜɟɬɢɬɶ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ – ɷɬɨ ɫɬɪɨɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɜɫɟ ɩɪɨɢɫɯɨɞɹɳɢɟ ɩɪɨɰɟɫɫɵ ɦɚɤɫɢɦɚɥɶɧɨ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɵ ɢ ɩɨɞɨɝɧɚɧɵ ɩɨɞ ɩɨɬɪɟɛɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. ȼ ɩɨɧɹɬɢɟ «ɍɦɧɵɣ 

ɞɨɦ» ɨɛɵɱɧɨ ɜɤɥɚɞɵɜɚɸɬ ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɪɭɬɢɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ȼɨɡɦɨɠɧɨɫɬɢ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» ɩɨɢɫɬɢɧɟ ɦɧɨɝɨɝɪɚɧɧɵ. ɇɚɩɪɢɦɟɪ, ɤ 

ɜɚɲɟɦɭ ɩɪɨɛɭɠɞɟɧɢɸ ɫɢɫɬɟɦɚ ɧɚɝɪɟɟɬ ɩɨɥɵ ɜ ɜɚɧɧɨɣ ɤɨɦɧɚɬɟ, ɜɤɥɸɱɢɬ 

ɦɭɡɵɤɚɥɶɧɵɣ ɰɟɧɬɪ, ɧɚɫɬɪɨɢɬ ɪɚɛɨɬɭ ɤɨɧɞɢɰɢɨɧɟɪɚ ɧɚ ɡɚɞɚɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ, 

ɨɬɪɟɝɭɥɢɪɭɟɬ ɨɩɬɢɦɚɥɶɧɭɸ ɜɥɚɠɧɨɫɬɶ ɜ ɩɨɦɟɳɟɧɢɢ ɢ ɦɧɨɝɨɟ ɞɪɭɝɨɟ: 

1. ɋɢɫɬɟɦɚ ɨɛɳɟɝɨ ɭɩɪɚɜɥɟɧɢɹ «ɍɦɧɵɣ ɞɨɦ»; 

2. Ⱦɢɫɬɚɧɰɢɨɧɧɵɣ ɩɭɥɶɬ «ɍɦɧɵɣ ɞɨɦ» ɡɚɦɟɧɢɬ ɩɭɥɶɬɵ ɭɩɪɚɜɥɟɧɢɹ ɨɬ 

ɪɚɡɧɵɯ ɜɢɞɟɨ – ɚɭɞɢɨɭɫɬɪɨɣɫɬɜ; 

3. ɋɜɹɡɶ ɦɟɠɞɭ ɩɨɦɟɳɟɧɢɹɦɢ: 

• ȼɨɡɦɨɠɧɨɫɬɶ ɫɟɥɟɤɬɨɪɧɨɣ ɫɜɹɡɢ ɜɧɭɬɪɢ ɨɞɧɨɝɨ ɞɨɦɚ. 

• ȼɯɨɞɧɨɣ ɡɜɨɧɨɤ: 

• ȼɨɣɞɹ ɜ ɞɨɦ, ɝɨɫɬɢ ɡɚɩɭɫɬɹɬ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ȼɚɲɟɣ ɥɸɛɢɦɨɣ 

ɦɟɥɨɞɢɢ, ɧɚɠɚɜ ɧɚ ɜɯɨɞɧɨɣ ɡɜɨɧɨɤ. 

• ɉɨɞɫɢɫɬɟɦɚ ɫɪɟɞɫɬɜ ɨɛɳɟɧɢɹ «ɭɦɧɨɝɨ ɞɨɦɚ» 

4. ɍɩɪɚɜɥɟɧɢɟ ɱɟɪɟɡ ɢɧɬɟɪɧɟɬ: 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɧɚɫɬɪɨɣɤɢ ɞɨɦɚ ɢɡ ɨɮɢɫɚ, ɦɚɲɢɧɵ ɢ ɬ.ɞ. ɩɪɨɝɪɚɦɦɚ 

ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» ɩɨɡɜɨɥɹɟɬ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ ɩɟɪɟɞɚɜɚɬɶ 

ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɚɧɞɵ. Ⱦɥɹ ɷɬɨɝɨ ɨɫɧɨɜɧɚɹ ɩɪɨɝɪɚɦɦɚ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɚ 

ɧɟɡɚɜɢɫɢɦɵɯ ɦɨɞɭɥɹ, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ ɜ ɞɨɦɟ ɢ ɠɞɟɬ ɤɨɦɚɧɞ. Ⱦɪɭɝɨɣ 

ɠɟ ɧɚɯɨɞɢɬɫɹ ɜɦɟɫɬɟ ɫ ȼɚɦɢ ɧɚ ɜɚɲɟɦ ɪɚɛɨɱɟɦ ɤɨɦɩɶɸɬɟɪɟ. 

Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ: 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɛɵɬɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɜ ɞɨɦɟ, ɛɵɥ ɫɨɡɞɚɧ 

ɩɭɥɶɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɣ ɫɨɜɦɟɳɚɬɶ ɜ ɫɟɛɟ ɭɩɪɚɜɥɟɧɢɟ 

ɬɟɥɟɜɢɡɨɪɨɦ, ɜɢɞɟɨɦɚɝɧɢɬɨɮɨɧɨɦ, ɦɭɡɵɤɚɥɶɧɵɦ ɰɟɧɬɪɨɦ, ɫɩɭɬɧɢɤɨɜɵɦ 

ɪɟɫɢɜɟɪɨɦ. 

Ɉɧ ɬɚɤ ɠɟ ɩɨɡɜɨɥɹɟɬ ɜɤɥɸɱɚɬɶ ɢ ɨɬɤɥɸɱɚɬɶ: ɨɫɜɟɬɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ, 
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ɭɩɪɚɜɥɹɟɦɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ – ɪɨɡɟɬɤɢ, ɪɚɡɥɢɱɧɵɟ ɫɰɟɧɚɪɢɢ ɨɫɜɟɳɟɧɢɹ. ɉɪɢ 

ɩɨɦɨɳɢ ɤɨɦɛɢɧɚɰɢɣ ɧɟɫɤɨɥɶɤɢɯ ɤɧɨɩɨɤ – ɨɬɤɪɵɬɶ ɜɨɪɨɬɚ, ɩɨɫɬɚɜɢɬɶ ɞɨɦ ɧɚ 

ɨɯɪɚɧɭ ɢ ɫɨɜɟɪɲɢɬɶ ɦɧɨɝɨ ɞɪɭɝɢɯ ɪɚɡɥɢɱɧɵɯ ɞɟɣɫɬɜɢɣ. 

«ɍɦɧɵɣ ɞɨɦ» ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ: 

• ɩɨɡɜɨɥɹɟɬ ɷɤɨɧɨɦɢɬɶ ɞɨ 10 – 18% ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 

• ɩɨɜɵɲɚɟɬ ɤɨɦɮɨɪɬ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ. 

• ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɭɩɪɚɜɥɹɬɶ ɫɢɫɬɟɦɚɦɢ ɞɨɦɚ   

ɱɟɪɟɡ ɢɧɬɟɪɧɟɬ, ɞɚɠɟ ɧɚɯɨɞɹɫɶ ɧɚ ɛɨɥɶɲɨɦ ɪɚɫɫɬɨɹɧɢɢ.  

 

1.2 Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ 

Ɋɚɫɫɦɨɬɪɢɦ ɬɢɩɨɜɨɣ ɦɚɥɨɷɬɚɠɧɵɣ ɠɢɥɨɣ ɞɨɦ ɫɨ ɜɫɟɦɢ ɭɞɨɛɫɬɜɚɦɢ 

ɩɥɨɳɚɞɶɸ S = 100ɦ2, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɞɨɦɭ ɭɫɚɞɟɛɧɨɝɨ ɬɢɩɚ ɢɥɢ ɤ 

ɤɨɬɬɟɞɠɧɨɣ ɩɨɫɬɪɨɣɤɟ. 

Ƚɥɚɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ ɩɟɪɟɞ ɞɪɭɝɢɦɢ ɜ 

ɬɨɦ, ɱɬɨ ɜ ɧɟɦ ɜɫɟɝɞɚ ɠɢɜɭɬ ɥɸɞɢ. Ɂɞɟɫɶ ɩɪɨɬɟɤɚɸɬ ɬɚɤɢɟ ɠɢɡɧɟɧɧɨ 

ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɨɰɟɫɫɵ, ɤɚɤ: ɩɪɢɟɦ ɢ ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɟɞɵ, ɫɨɧ ɢ ɨɬɞɵɯ, ɥɢɱɧɚɹ 

ɝɢɝɢɟɧɚ, ɬɭɚɥɟɬ, ɯɪɚɧɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɢ ɜɟɳɟɣ, ɭɯɨɞ ɡɚ ɜɫɟɦɢ ɢɦɟɸɳɢɦɢɫɹ 

ɩɪɟɞɦɟɬɚɦɢ, ɪɚɛɨɬɚ, ɭɜɥɟɱɟɧɢɹ, ɩɨɥɶɡɨɜɚɧɢɟ ɢɧɠɟɧɟɪɧɵɦɢ ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ 

ɞɨɦɚ. 

Ɉɫɧɨɜɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɸɬɫɹ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɢ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1 – ɉɨɬɪɟɛɢɬɟɥɢ ɂɀɋ 
 

ɉɨɬɪɟɛɢɬɟɥɶ Ɇɨɳɧɨɫɬɶ, Ɋ,ɤȼɬ ɇɚɩɪɹɠɟɧɢɟ, U,ɤȼ 
1 2 3 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɩɥɢɬɚ 9,00 0,38 
ȼɨɞɨɧɚɝɪɟɜɚɬɟɥɶ 2,00 0,22 
Ɋɨɡɟɬɨɱɧɚɹ ɝɪɭɩɩɚ:   
1 3,52 0,22 
2 3,52 0,22 
3 3,52 0,22 
4 2,20 0,22 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 – ɉɨɬɪɟɛɢɬɟɥɢ ɂɀɋ 
 
5 7,04 0,22 
6 7,04 0,22 
Ɉɫɜɟɳɟɧɢɟ 3,07 0,22 
Ʉɨɬɟɥ ɷɥɟɤɬɪɢɱɟɫɤɢɣ 15,00 0,38 
Ɍɟɩɥɨɜɨɣ ɭɡɟɥ 1,00 0,22 
Ɍɟɩɥɨɜɨɣ ɧɚɫɨɫ 4,00 0,38 
ɂɬɨɝɨ 60,91 0,22/0,38 
 

Ⱦɨɦ ɭɫɚɞɟɛɧɨɝɨ ɬɢɩɚ – ɷɬɨ ɬɪɚɞɢɰɢɨɧɧɚɹ ɫɟɥɶɫɤɚɹ ɭɫɚɞɶɛɚ ɫ 

ɯɨɡɹɣɫɬɜɟɧɧɵɦɢ ɩɨɫɬɪɨɣɤɚɦɢ. 

Ɉɞɧɚɤɨ ɛɟɫɰɟɧɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɷɬɨɝɨ ɞɨɦɚ ɨɫɬɚёɬɫɹ ɛɥɢɡɨɫɬɶ ɤ ɡɟɦɥɟ ɢ 

ɤɚɤ ɫɥɟɞɫɬɜɢɟ – ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɨɛɪɚɡɚ  ɠɢɡɧɢ. ɉɨɷɬɨɦɭ ɜ ɨɛɨɡɪɢɦɨɦ ɛɭɞɭɳɟɦ 

ɤɨɬɬɟɞɠɧɵɣ ɞɨɦ ɩɨɤɚ ɧɟ ɢɦɟɟɬ ɫɟɛɟ ɚɥɶɬɟɪɧɚɬɢɜɵ. 

ɂɧɞɢɜɢɞɭɚɥɶɧɵɣ ɠɢɥɨɣ ɞɨɦ ɨɬɧɨɫɢɬɫɹ ɤ ɬɪɟɬɶɟɣ ɤɚɬɟɝɨɪɢɢ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ [16] ɢ ɢɦɟɟɬ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 10,5ɦ ɯ 10,5ɦ. 

ɂɧɞɢɜɢɞɭɚɥɶɧɵɣ ɠɢɥɨɣ ɞɨɦ ɧɚɯɨɞɢɬɫɹ ɜ Ɋɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɹ, 

Ⱥɛɚɤɚɧɫɤɨ–ɑɟɪɧɨɝɨɪɫɤɨɦ ɩɪɨɦɵɲɥɟɧɧɨɦ ɭɡɥɟ. Ɉɧ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɪɟɡɤɨ 

ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɤɥɢɦɚɬɚ ɫ ɫɭɯɢɦ ɠɚɪɤɢɦ ɥɟɬɨɦ ɢ ɯɨɥɨɞɧɨɣ ɦɚɥɨɫɧɟɠɧɨɣ 

ɡɢɦɨɣ, ɯɨɪɨɲɨ ɜɵɪɚɠɟɧɧɵɦɢ ɫɟɡɨɧɚɦɢ ɝɨɞɚ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 

ɢɸɥɹ + 17,9°ɋ, ɹɧɜɚɪɹ – 18,9°ɋ. 

Ɇɨɞɟɥɢɪɭɟɦ ɫɢɫɬɟɦɭ ɞɥɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɞɨɦɚ. 

ȼɵɛɢɪɚɟɦ ɤɨɧɬɪɨɥɥɟɪ. 

ɑɬɨ ɬɚɤɨɟ ɤɨɧɬɪɨɥɥɟɪ ɞɥɹ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ»? 

Ʉɨɧɬɪɨɥɥɟɪ ɭɦɧɨɝɨ ɞɨɦɚ – ɷɬɨ ɚɩɩɚɪɚɬ, ɤɨɬɨɪɵɣ ɪɭɤɨɜɨɞɢɬ ɜɫɟɦɢ 

ɩɨɬɪɟɛɢɬɟɥɹɦɢ, ɩɪɢɛɨɪɚɦɢ, ɚ ɬɚɤɠɟ ɜɵɫɵɥɚɟɬ ɨɬɱɟɬ ɯɨɡɹɢɧɭ ɨ ɫɨɫɬɨɹɧɢɢ ɷɬɢɯ 

ɩɨɬɪɟɛɢɬɟɥɟɣ. Ɋɭɤɨɜɨɞɫɬɜɭɟɬɫɹ ɞɚɬɱɢɤɚɦɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɨɡɞɭɯɚ, ɫɜɟɬɚ ɞɥɹ 

ɤɨɧɬɪɨɥɹ ɫɢɫɬɟɦ ɨɫɜɟɳɟɧɢɹ, ɨɛɨɝɪɟɜɚ, ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ. Ɇɨɠɟɬ ɛɵɬɶ 

ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧ ɧɚ ɫɨɜɟɪɲɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɞɟɣɫɬɜɢɣ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ, ɩɨ 

ɜɪɟɦɟɧɧɨɦɭ ɝɪɚɮɢɤɭ. Ʉɪɨɦɟ ɚɜɬɨɧɨɦɧɨɝɨ ɪɟɠɢɦɚ, ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ ɦɨɠɧɨ 

ɫɜɹɡɚɬɶɫɹ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ (ɤɨɦɩɶɸɬɟɪɧɭɸ ɫɟɬɶ, ɦɨɛɢɥɶɧɵɣ 
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ɨɩɟɪɚɬɨɪ ɢɥɢ ɪɚɞɢɨɫɟɬɶ), ɢ ɭɩɪɚɜɥɹɬɶ ɜɪɭɱɧɭɸ ɩɪɢɛɨɪɚɦɢ. ɇɚ ɪɢɫɭɧɤɟ 2 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɛɨɪɵ, ɭɩɪɚɜɥɹɟɦɵɟ ɤɨɧɬɪɨɥɥɟɪɨɦ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ». 

 

Ɋɢɫɭɧɨɤ 2 – ɉɪɢɛɨɪɵ, ɭɩɪɚɜɥɹɟɦɵɟ ɤɨɧɬɪɨɥɥɟɪɨɦ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» 

 

ȼɵɛɢɪɚɬɶ ɤɨɧɬɪɨɥɥɟɪ ɧɟɨɛɯɨɞɢɦɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤ ɦɵ ɠɟɥɚɟɦ 

ɩɨɫɬɪɨɢɬɶ ɚɪɯɢɬɟɤɬɭɪɭ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. ɇɚɩɪɢɦɟɪ, ɟɫɬɶ ɞɜɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ 

ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ: ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɚɹ ɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɚɹ. ȼ ɨɫɧɨɜɟ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɥɟɠɢɬ ɟɞɢɧɫɬɜɟɧɧɵɣ 

ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɣ ɰɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɪɨɥɥɟɪ, ɤɨɬɨɪɵɣ ɪɭɤɨɜɨɞɢɬ ɜɫɟɦɢ 

ɩɨɬɪɟɛɢɬɟɥɹɦɢ (ɩɪɢɛɨɪɚɦɢ) ɢ ɢɧɠɟɧɟɪɧɵɦɢ ɫɟɬɹɦɢ ɜ ɞɨɦɟ. 

ȼ ɫɥɭɱɚɟ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ ɫɢɫɬɟɦɚ 

«ɍɦɧɵɣ ɞɨɦ» ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ, ɤɚɠɞɵɣ ɢɡ 

ɤɨɬɨɪɵɯ ɧɟɫɟɬ ɮɭɧɤɰɢɢ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɨɩɪɟɞɟɥɟɧɧɨɣ ɡɨɧɨɣ – ɤɨɦɧɚɬɨɣ ɢ 

ɜɫɟɦɢ ɩɪɢɛɨɪɚɦɢ ɜ ɧɟɣ, ɨɬɞɟɥɶɧɨ ɝɪɭɩɩɚɦɢ ɨɫɜɟɳɟɧɢɹ ɜɨ ɜɫɟɦ ɞɨɦɟ, 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɛɵɬɨɜɵɦɢ ɩɪɢɛɨɪɚɦɢ ɢ ɬ. ɞ. (ɪɟɝɢɨɧɚɥɶɧɵɟ 

ɤɨɧɬɪɨɥɥɟɪɵ). 

ɐɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɞɥɹ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» ɫɨɜɪɟɦɟɧɧɨɝɨ 

ɨɛɪɚɡɰɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɶɸɬɟɪ, ɡɚɤɥɸɱɟɧɧɵɣ ɜ ɧɟɛɨɥɶɲɨɣ 

ɩɥɚɫɬɢɤɨɜɵɣ ɤɨɪɩɭɫ, ɢɦɟɸɳɢɣ ɫɨɛɫɬɜɟɧɧɭɸ Ɉɋ (ɨɩɟɪɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ), 
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ɨɩɟɪɚɬɢɜɧɭɸ ɩɚɦɹɬɶ ɢ ɦɧɨɠɟɫɬɜɨ ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɦɦɭɬɚɰɢɢ 

(ɭɩɪɚɜɥɟɧɢɹ) ɫɢɝɧɚɥɚɦɢ: ɷɥɟɤɬɪɨɧɧɵɟ ɪɟɥɟ, ɬɢɪɢɫɬɨɪɧɵɟ ɤɥɸɱɢ ɢ ɞɪ. Ɉɛɳɢɣ 

ɜɢɞ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3. 

 

 

Ɋɢɫɭɧɨɤ 3 – ɐɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɪɨɥɥɟɪ 

Ɉɞɧɚ ɢɡ ɤɨɦɩɥɟɤɬɚɰɢɣ ɰɟɧɬɪɚɥɶɧɨɝɨ ɞɨɦɨɜɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɫɢɫɬɟɦɵ 

«ɍɦɧɵɣ ɞɨɦ» ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɦɨɞɭɥɶ ɛɟɫɩɪɨɜɨɞɧɨɣ ɩɟɪɟɞɚɱɢ, USB, COM, 

Ethernet ɩɨɪɬɵ. 

Ɍɚɤɠɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɦɩɥɟɤɬɚɰɢɢ, ɦɨɠɟɬ ɛɵɬɶ ɜɫɬɪɨɟɧɧɵɣ GSM 

ɦɨɞɭɥɶ ɞɥɹ ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɱɟɪɟɡ ɦɨɛɢɥɶɧɵɣ ɬɟɥɟɮɨɧ, Wi-Fi 

ɩɟɪɟɞɚɬɱɢɤ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ ɢɡ ɥɸɛɨɣ ɬɨɱɤɢ ɞɨɦɚ ɢ ɝɪɚɮɢɱɟɫɤɢɣ 

ɫɟɧɫɨɪɧɵɣ ɢɥɢ ɤɧɨɩɨɱɧɵɣ ɢɧɬɟɪɮɟɣɫ (ɀɄ ɷɤɪɚɧ). Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɡɴɟɦɵ ɞɥɹ 

ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɤɨɦɩɶɸɬɟɪɭ ɢ/ɢɥɢ ɫɟɬɟɜɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ: Ethernet, USB. 

Ɍɚɤɨɣ ɤɨɧɬɪɨɥɥɟɪ ɫɩɨɫɨɛɟɧ ɭɩɪɚɜɥɹɬɶ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɬɟɯɧɢɤɨɣ, ɤɚɤ: 

ɯɨɥɨɞɢɥɶɧɢɤɢ, ɦɢɤɪɨɜɨɥɧɨɜɤɢ, ɢɧɠɟɧɟɪɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ ɢ ɬ.ɞ. (ɟɫɥɢ ɜ ɫɚɦɨɣ 

ɬɟɯɧɢɤɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɬɚɤɚɹ ɮɭɧɤɰɢɹ), ɞɨɤɥɚɞɵɜɚɹ ɯɨɡɹɢɧɭ ɞɚɠɟ ɬɚɤɢɟ 

ɞɚɧɧɵɟ, ɤɚɤ: ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɯɨɥɨɞɢɥɶɧɢɤɟ, ɜɯɨɞɧɵɟ – ɜɵɯɨɞɧɵɟ ɡɜɨɧɤɢ 

ɬɟɥɟɮɨɧɧɨɣ ɥɢɧɢɢ ɢ ɦɧɨɝɨɟ ɞɪɭɝɨɟ. 

ȼ ɤɚɱɟɫɬɜɟ ɰɟɧɬɪɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɜɵɛɢɪɚɟɦ ɪɨɫɫɢɣɫɤɢɣ 

EasyHomePLC5.1.[25] 
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Ɉɧ ɜɵɛɪɚɧ ɜɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɨɛɥɚɞɚɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɭɪɨɜɧɟɦ 

ɫɟɪɜɢɫɧɵɯ ɮɭɧɤɰɢɣ, ɛɟɫɩɥɚɬɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɢ ɭɦɟɪɟɧɧɨɣ 

ɰɟɧɨɣ 55 000 ɪɭɛɥɟɣ. 

Ɋɚɫɫɦɨɬɪɢɦ ɜ ɤɚɱɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜɵ ɤɨɧɬɪɨɥɥɟɪ Beckhoff CX8080, 

ɢɡɝɨɬɨɜɢɬɟɥɶ: Ƚɟɪɦɚɧɢɹ. 

ɋɬɨɢɦɨɫɬɶ ɤɨɧɬɪɨɥɥɟɪɚ 63 000 ɪɭɛɥɟɣ ɢ ɩɥɚɬɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ (ɥɢɰɟɧɡɢɹ ɨɤɨɥɨ 85 000 ɪɭɛɥɟɣ), ɩɪɢ ɚɧɚɥɨɝɢɱɧɨɦ ɧɚɛɨɪɟ 

ɫɟɪɜɢɫɧɵɯ ɮɭɧɤɰɢɣ, ɱɬɨ ɹɜɧɨ ɩɪɨɢɝɪɵɜɚɟɬ ɪɨɫɫɢɣɫɤɨɦɭ ɩɨ ɜɫɟɦ ɩɨɤɚɡɚɬɟɥɹɦ. 

ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɜɫɟɣ ɫɢɫɬɟɦɵ ɞɚɥɟɟ ɜɵɛɪɚɧɵ ɩɨɬɨɦɭ, ɱɬɨ 

ɬɨɥɶɤɨ ɬɚɤɢɟ ɦɨɞɟɥɢ ɫɨɜɦɟɫɬɢɦɵ ɫ ɞɚɧɧɵɦ ɤɨɧɬɪɨɥɥɟɪɨɦ. 

ȼɵɛɢɪɚɟɦ ɦɨɞɭɥɢ ɪɚɫɲɢɪɟɧɢɹ 

ɑɬɨ ɬɚɤɨɟ ɦɨɞɭɥɢ ɪɚɫɲɢɪɟɧɢɹ ɢ ɫɜɹɡɢ ɞɥɹ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ»? 

Ɇɨɞɭɥɢ ɪɚɫɲɢɪɟɧɢɹ – ɷɬɨ ɭɫɬɪɨɣɫɬɜɚ, ɩɨɞɤɥɸɱɚɟɦɵɟ ɤ ɤɨɧɬɪɨɥɥɟɪɭ ɢ 

ɪɚɫɲɢɪɹɸɳɢɟ ɟɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ. Ɉɬɱɚɫɬɢ ɩɟɪɟɯɨɞɧɢɤɢ, ɞɟɥɢɬɟɥɢ ɢ 

ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ ɦɨɞɭɥɹɦɢ ɪɚɫɲɢɪɟɧɢɹ. Ɍɚɤɢɟ 

ɭɫɬɪɨɣɫɬɜɚ ɦɨɝɭɬ ɛɵɬɶ ɜɫɬɪɨɟɧɧɵɦɢ ɜ ɤɨɧɬɪɨɥɥɟɪ, ɩɨɞɤɥɸɱɚɟɦɵɦɢ ɨɬɞɟɥɶɧɨ 

ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɪɚɡɴɟɦ ɢɥɢ ɨɛɳɢɣ ɪɚɡɴɟɦ Ethernet, USB ɢ 

ɞɪɭɝɢɟ ɢɧɬɟɪɮɟɣɫɵ. ɉɨ ɩɪɢɱɢɧɟ ɬɨɝɨ, ɱɬɨ ɤɨɦɩɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɫɢɫɬɟɦ 

«ɍɦɧɵɣ ɞɨɦ» ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ ɲɢɮɪɨɜɚɧɢɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, 

ɩɪɢ ɜɵɛɨɪɟ ɦɨɞɭɥɹ ɪɚɫɲɢɪɟɧɢɹ ɜɚɠɧɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɟɝɨ 

ɫɨɜɦɟɫɬɢɦɨɫɬɶ, ɟɫɥɢ ɤɨɧɬɪɨɥɥɟɪ ɩɪɢɨɛɪɟɬɟɧ ɞɪɭɝɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ. 

Ɇɨɞɭɥɢ ɪɚɫɲɢɪɟɧɢɹ ɫɜɹɡɢ ɞɥɹ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» ɩɪɟɞɫɬɚɜɥɹɸɬ 

ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɛɟɫɩɪɨɜɨɞɧɵɦ ɫɩɨɫɨɛɨɦ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ 

ɜɫɟɦ ɢɡɜɟɫɬɧɵɟ Wi-Fi ɪɨɭɬɟɪɵ, ɤɨɬɨɪɵɟ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɤɨɧɬɪɨɥɥɟɪɭ ɬɚɤ ɠɟ, 

ɤɚɤ ɢ ɤ ɤɨɦɩɶɸɬɟɪɭ, ɱɟɪɟɡ Ethernet ɢɥɢ USB (ɟɫɬɶ ɢ ɫɩɟɰɢɚɥɶɧɨ «ɡɚɬɨɱɟɧɧɵɟ» 

ɮɢɪɦɟɧɧɵɟ ɦɨɞɭɥɢ ɫɨ ɫɜɨɟɣ ɫɢɫɬɟɦɨɣ ɩɨɞɤɥɸɱɟɧɢɹ). Ɋɟɠɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɨɬɞɟɥɶɧɨ ɩɨɞɤɥɸɱɚɟɦɵɟ GSM/GPRS ɦɨɞɭɥɢ (ɬɚɤ ɤɚɤ ɨɛɵɱɧɨ ɨɧɢ ɜɫɬɪɨɟɧɧɵɟ), 

ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɫɢɫɬɟɦɚ «ɍɦɧɵɣ ɞɨɦ» ɦɨɠɟɬ ɫɜɹɡɵɜɚɬɶɫɹ ɫ ɯɨɡɹɢɧɨɦ 

ɱɟɪɟɡ ɋɆɋ – ɨɩɨɜɟɳɟɧɢɹ ɧɚ ɟɝɨ ɧɨɦɟɪ ɬɟɥɟɮɨɧɚ. ɋɭɳɟɫɬɜɭɸɬ ɦɨɞɭɥɢ 
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ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ Bluetooth (ɪɚɞɢɨɫɢɝɧɚɥ) ɢ ɂɄ (ɩɟɪɟɞɚɱɚ ɩɨ ɫɪɟɞɫɬɜɚɦ 

ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɥɭɱɚ). Ɉɛɳɢɣ ɜɢɞ ɦɨɞɭɥɹ ɪɚɫɲɢɪɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 

4. 

 

Ɋɢɫɭɧɨɤ 4 – Ɇɨɞɭɥɶ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ GSM ɢ Wi-Fi; ɤɨɦɦɭɬɚɬɨɪ ɞɥɹ 
ɩɪɨɜɨɞɧɨɣ ɫɟɬɢ Ethernet 

 
Ɇɨɞɭɥɢ ɪɚɫɲɢɪɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» ɢɦɟɸɬ 

ɫɚɦɵɣ ɪɚɡɧɨɨɛɪɚɡɧɵɣ ɮɭɧɤɰɢɨɧɚɥ, ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨɞɤɥɸɱɚɸɬɫɹ ɜ ɨɛɳɢɣ ɢɥɢ 

ɫɩɟɰɢɚɥɶɧɵɣ ɪɚɡɴɟɦ ɢɧɬɟɪɮɟɣɫɚ. Ɉɧɢ ɪɚɫɲɢɪɹɸɬ ɩɟɪɟɱɟɧɶ ɮɭɧɤɰɢɣ 

ɤɨɧɬɪɨɥɥɟɪɚ, ɧɚɩɪɢɦɟɪ, ɦɨɞɭɥɶ ɝɨɥɨɫɨɜɵɯ ɫɨɨɛɳɟɧɢɣ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɪɭɤɨɜɨɞɢɬɶ ɫɢɫɬɟɦɨɣ ɩɨ ɫɪɟɞɫɬɜɚɦ ɡɜɭɤɨɜɵɯ (ɝɨɥɨɫɨɜɵɯ) ɤɨɦɚɧɞ. Ɍɚɤɠɟ 

ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɞɟɥɚɬɶ ɬɚɤ, ɱɬɨɛɵ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ «ɍɦɧɵɣ ɞɨɦ» 

ɜɨɫɩɪɨɢɡɜɨɞɢɥɚ ɡɜɭɤɨɜɵɟ ɫɨɨɛɳɟɧɢɹ (ɩɪɢɜɟɬɫɬɜɢɹ, ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ, 

ɩɨɡɞɪɚɜɥɟɧɢɹ ɢ ɞɪ.) ɧɚ ɞɢɧɚɦɢɤɢ. ɇɚ ɪɢɫɭɧɤɟ 5 ɩɪɢɜɟɞɟɧɵ ɦɨɞɭɥɢ ɪɚɫɲɢɪɟɧɢɹ 

ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɥɨɠɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ. 
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Ɋɢɫɭɧɨɤ 5 – Ɇɨɞɭɥɢ ɪɚɫɲɢɪɟɧɢɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɥɨɠɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ, 
ɲɚɝɨɜɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ ɢ ɬ. ɞ. 

 

Ɍɚɤɠɟ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ ɪɚɫɲɢɪɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɚ ɩɨ ɫɪɟɞɫɬɜɚɦ ɦɨɞɭɥɟɣ-

ɩɟɪɟɯɨɞɧɢɤɨɜ, ɤɨɬɨɪɵɦɢ ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɪɚɡɥɢɱɧɵɯ 

ɫɬɚɧɞɚɪɬɨɜ ɭɫɬɪɨɣɫɬɜ. ɋɩɟɰɢɚɥɶɧɵɟ ɦɨɞɭɥɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɤɨɧɬɪɨɥɹ ɪɚɡɥɢɱɧɵɯ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ (ɞɜɢɝɚɬɟɥɟɣ, ɦɟɯɚɧɢɡɦɨɜ 

ɨɬɤɪɵɬɢɹ/ɡɚɤɪɵɬɢɹ ɞɜɟɪɟɣ, ɤɥɚɩɚɧɨɜ ɜɟɧɬɢɥɹɰɢɢ; ɦɧɨɝɨɟ ɞɪɭɝɨɟ) ɢ ɷɥɟɦɟɧɬɨɜ 

ɤɨɦɦɭɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɦɨɞɭɥɹ ɪɚɫɲɢɪɟɧɢɹ ɜɵɛɢɪɚɟɦ – ɦɨɞɭɥɶ Ɉȼȿɇ ɆɈȾɍɋ 5626 ɢ 

Ɉȼȿɇ ɆɈȾɍɋ 5640. 

ȼɵɛɢɪɚɟɦ ɷɥɟɦɟɧɬɵ ɤɨɦɦɭɬɚɰɢɢ. 

ɉɨɞ ɩɨɧɹɬɢɟɦ ɤɨɦɦɭɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ ɫɬɨɢɬ ɩɨɧɢɦɚɬɶ 

ɡɚɦɵɤɚɧɢɟ/ɪɚɡɦɵɤɚɧɢɟ ɟɟ, ɚ ɬɚɤɠɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɞɪɭɝɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ. Ɋɟɝɭɥɹɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ (ɨɫɜɟɳɟɧɢɹ), 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ/ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɛɥɨɤɢ ɩɢɬɚɧɢɹ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ 

ɜɵɤɥɸɱɚɬɟɥɢ ɢ ɪɟɥɟ – ɜɫɟ ɷɬɨ ɷɥɟɦɟɧɬɵ ɤɨɦɦɭɬɚɰɢɢ, ɛɟɡ ɤɨɬɨɪɵɯ ɦɨɧɬɚɠ 

ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» (ɤɚɤ ɢ ɥɸɛɨɣ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɣ ɫɢɫɬɟɦɵ), ɜɵɩɨɥɧɟɧ ɧɟ 

ɦɨɠɟɬ ɛɵɬɶ. Ɉɧɢ ɦɨɝɭɬ ɢɦɟɬɶ ɜɫɬɪɨɟɧɧɭɸ ɡɚɳɢɬɭ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɫɟɬɢ ɢ 

ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɫɪɚɛɚɬɵɜɚɸɬ, ɪɚɡɦɵɤɚɹ ɰɟɩɶ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɩɨɥɧɹɹ 

ɡɚɳɢɬɧɭɸ ɮɭɧɤɰɢɸ. ɋɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 
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Ɋɢɫɭɧɨɤ 6 – ɉɪɨɫɬɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ, ɷɥɟɦɟɧɬɚɦɢ 
ɤɨɦɦɭɬɚɰɢɢ (ɭɩɪɚɜɥɟɧɢɹ) ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ ɢ ɷɥɟɦɟɧɬɚɪɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ (ɜ 

ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɥɚɦɩɵ ɨɫɜɟɳɟɧɢɹ) 
 

ɇɚ ɪɢɫɭɧɤɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɛɨɡɧɚɱɟɧɢɹ: 

ȼȺ – ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ; 

ɆɊ – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɪɟɥɟ; 

ɂɉ – ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ 

ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɢɥɢ ɡɚɦɵɤɚɧɢɹ. Ɉɧɢ ɩɨɞɛɢɪɚɸɬɫɹ ɩɨ 

ɦɨɳɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɭɸ ɪɚɫɫɱɢɬɚɧɚ ɤɨɧɬɪɨɥɢɪɭɟɦɚɹ ɢɦɢ ɥɢɧɢɹ 

ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ. Ⱦɥɹ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» ɫɭɳɟɫɬɜɭɸɬ ɤɚɤ ɨɛɵɤɧɨɜɟɧɧɵɟ 

ɪɭɱɧɵɟ, ɬɚɤ ɢ ɭɩɪɚɜɥɹɟɦɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ. 

Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ ɚɜɬɨɦɚɬɵ ɢɦɟɸɬ ɫɩɟɰɢɚɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫɧɵɣ ɜɵɯɨɞ ɧɚ 

ɦɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ, ɱɟɪɟɡ ɤɨɬɨɪɵɣ ɝɥɚɜɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɢ ɯɨɡɹɢɧ ɦɨɠɟɬ ɢɦɢ 

ɭɩɪɚɜɥɹɬɶ ɞɢɫɬɚɧɰɢɨɧɧɨ, ɧɟ ɡɚɝɥɹɞɵɜɚɹ ɜ ɳɢɬɨɜɭɸ ɜɨɨɛɳɟ. 
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Ɋɟɥɟ ɢ ɪɟɥɟɣɧɵɟ ɛɥɨɤɢ – ɷɬɨ ɷɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ ɫɢɥɨɜɵɦɢ ɰɟɩɹɦɢ ɩɪɢ 

ɩɨɦɨɳɢ ɩɨɞɚɜɚɟɦɨɝɨ ɫɢɝɧɚɥɚ ɨɬ ɤɨɧɬɪɨɥɥɟɪɚ. ɋɢɝɧɚɥ ɦɨɠɟɬ ɜɵɝɥɹɞɟɬɶ ɜ ɜɢɞɟ 

ɬɨɤɚ ɧɟɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ, ɤɚɤ ɩɪɚɜɢɥɨ 24 ȼ (ɨɩɹɬɶ – ɬɚɤɢ, ɟɞɢɧɨɝɨ ɫɬɚɧɞɚɪɬɚ 

ɧɟɬ, ɟɫɬɶ ɪɚɡɧɵɟ ɫɢɫɬɟɦɵ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɢ) ɢɥɢ ɞɪɭɝɨɝɨ ɫɢɝɧɚɥ. Ɉɛɳɢɣ ɜɢɞ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɟɥɟ Ɉȼȿɇ ɉɊ200 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7. 

   

Ɋɢɫɭɧɨɤ 7 – ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɪɟɥɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɨɞɧɨɣ ɢ ɧɟɫɤɨɥɶɤɢɦɢ 
ɥɢɧɢɹɦɢ ɫɢɥɨɜɨɣ ɰɟɩɢ 

 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɪɟɥɟ ɧɟ ɢɦɟɸɬ ɡɚɳɢɬɵ ɢ 

ɦɟɯɚɧɢɡɦ ɡɚɦɵɤɚɧɢɹ/ɪɚɡɦɵɤɚɧɢɹ ɰɟɩɢ ɜɵɝɥɹɞɢɬ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ: ɩɪɢ ɩɨɞɚɱɢ 

ɭɩɪɚɜɥɹɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɭɸ ɱɚɫɬɶ, ɩɨɫɥɟɞɧɹɹ ɩɪɢɜɨɞɢɬ ɜ 

ɞɟɣɫɬɜɢɟ ɹɤɨɪɶ ɢ ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɥɢɹɧɢɟɦ ɡɚɦɵɤɚɟɬ ɤɨɧɬɚɤɬɵ ɫɢɥɨɜɨɣ ɰɟɩɢ 

ɩɢɬɚɧɢɹ (220 ȼ). ɋɚɦɨɟ ɷɥɟɦɟɧɬɚɪɧɨɟ ɪɟɥɟ ɭɩɪɚɜɥɟɧɢɹ ɨɞɧɨɣ ɫɢɥɨɜɨɣ ɥɢɧɢɟɣ 

ɮɚɡɵ ɢɦɟɟɬ ɬɪɢ ɜɯɨɞɚ ɢ ɨɞɢɧ ɜɵɯɨɞ: ɧɨɥɶ ɢ ɮɚɡɚ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɦ 

(24 ȼ ɤɨɬɨɪɵɟ), ɜɯɨɞ ɮɚɡɵ ɫɢɥɨɜɨɣ (220 ȼ) ɨɬ ɡɚɳɢɬɧɨɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɜɵɯɨɞ ɟɟ ɧɚ ɩɨɬɪɟɛɢɬɟɥɶ. 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɝɪɭɩɩɚɦɢ ɨɫɜɟɳɟɧɢɹ ɜɦɟɳɚɟɬ ɜ ɫɟɛɹ ɩɪɢɛɨɪ, 

ɢɦɟɧɭɟɦɵɣ ɞɢɦɦɟɪɨɦ (ɩɨɞɤɥɸɱɚɸɬ ɟɝɨ ɤ ɤɨɧɬɪɨɥɥɟɪɭ ɬɚɤɠɟ ɱɟɪɟɡ 

ɫɩɟɰɢɚɥɶɧɵɣ ɦɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ). Ɉɛɳɢɣ ɜɢɞ ɞɢɦɦɟɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 

8. 
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Ɋɢɫɭɧɨɤ 8 – Ⱦɢɦɦɟɪ  

 

ȼɵɛɢɪɚɟɦ ɞɪɢɦɦɟɪ EasyHomeDIM. 

ɗɬɨɬ ɩɪɢɛɨɪ ɪɚɫɫɱɢɬɚɧ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɝɪɭɩɩɚɦɢ 

ɩɢɬɚɧɢɹ ɨɫɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɤɨɧɬɪɨɥɥɟɪɚ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ 

ɪɟɠɢɦɟ ɢɥɢ ɞɢɫɬɚɧɰɢɨɧɧɨ ɯɨɡɹɢɧɨɦ, ɱɬɨ ɟɫɬɶ ɭɞɨɛɧɨ. ȿɳɟ ɩɪɟɢɦɭɳɟɫɬɜɨ 

ɞɢɦɦɟɪɚ – ɱɟɪɟɡ ɧɟɝɨ ɤɨɧɬɪɨɥɥɟɪ ɦɨɠɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɹɪɤɨɫɬɶ ɨɫɜɟɳɟɧɢɹ, 

ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɞɚɧɧɵɦɢ ɩɪɨ ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɧɨɫɬɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɢɡ ɞɚɬɱɢɤɨɜ 

ɫɜɟɬɚ. 

ȼɵɛɢɪɚɟɦ ɞɚɬɱɢɤɢ ɢ ɫɟɧɫɨɪɵ. 

ɑɬɨ ɬɚɤɨɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ, ɞɚɬɱɢɤɢ ɢ ɫɟɧɫɨɪɵ ɜ ɫɢɫɬɟɦɟ «ɍɦɧɵɣ 

ɞɨɦ»? 

ɗɬɢ ɭɫɬɪɨɣɫɬɜɚ – ɤɚɤ ɨɪɝɚɧɵ ɨɛɨɧɹɧɢɹ ɢ ɨɫɹɡɚɧɢɹ ɞɥɹ ɱɟɥɨɜɟɤɚ: ɨɧɢ ɞɚɸɬ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɩɪɨɢɫɯɨɞɹɳɟɦ ɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ. Ȼɥɚɝɨɞɚɪɹ ɫɨɜɪɟɦɟɧɧɵɦ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ, ɞɚɬɱɢɤɚɦ ɢ ɫɟɧɫɨɪɚɦ (ɤɨɢɯ ɪɚɡɧɨɨɛɪɚɡɢɟ ɧɚ ɫɟɝɨɞɧɹ 

ɨɱɟɧɶ ɜɟɥɢɤɨ), ɧɚ ɤɨɧɬɪɨɥɥɟɪ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» ɩɨɫɬɭɩɚɸɬ ɞɚɧɧɵɟ ɨ 

ɬɟɦɩɟɪɚɬɭɪɟ, ɜɥɚɠɧɨɫɬɢ, ɫɬɟɩɟɧɢ ɨɫɜɟɳɟɧɧɨɫɬɢ ɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ 

ɫɧɚɪɭɠɢ ɢ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ. Ⱦɚɬɱɢɤɢ ɫ ɷɥɟɦɟɧɬɚɪɧɵɦɢ ɮɭɧɤɰɢɹɦɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 9. 
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Ɋɢɫɭɧɨɤ 9 – Ⱦɚɬɱɢɤɢ ɫ ɷɥɟɦɟɧɬɚɪɧɵɦɢ ɮɭɧɤɰɢɹɦɢ 

 

ɂɦɟɸɬɫɹ ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɞɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 

ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ: ɞɚɜɥɟɧɢɹ ɢ ɭɱɟɬɚ ɪɚɫɯɨɞɚ ɜɨɞɵ ɢ ɭɬɟɱɤɢ ɝɚɡɚ ɫ 

ɷɥɟɤɬɪɨɧɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ, ɩɨɡɜɨɥɹɸɳɢɦ ɩɟɪɟɞɚɜɚɬɶ ɷɬɢ ɞɚɧɧɵɟ 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɢɫɬɟɦɟ ɭɦɧɨɝɨ ɞɨɦɚ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɫɬɪɨɢɬɶ ɨɬɱɟɬɵ ɢ 

ɨɬɩɪɚɜɥɹɬɶ ɢɯ ɯɨɡɹɢɧɭ. 

Ʉɨɧɬɪɨɥɥɟɪ ɩɨɥɭɱɚɟɬ ɷɬɢ ɡɧɚɱɟɧɢɹ, ɨɛɪɚɛɚɬɵɜɚɟɬ ɢɯ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɩɨɫɵɥɚɟɬ ɫɢɝɧɚɥ ɨ ɜɤɥɸɱɟɧɢɢ/ɜɵɤɥɸɱɟɧɢɢ ɝɪɭɩɩ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɚ 

ɬɚɤɠɟ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɭɪɨɜɧɹ ɨɫɜɟɳɟɧɢɹ (ɩɪɢ ɧɚɥɢɱɢɢ ɞɢɦɦɟɪɚ). ɉɪɢɦɟɪɧɨ 

ɚɧɚɥɨɝɢɱɧɚɹ ɫɢɫɬɟɦɚ, ɬɨɥɶɤɨ ɫ ɪɚɡɧɵɦɢ ɪɚɛɨɱɢɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɢɦɟɟɬɫɹ ɜ 

ɞɚɬɱɢɤɚɯ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ (ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɯ ɞɚɧɧɵɯ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ 

ɫɢɫɬɟɦɚ «ɍɦɧɵɣ ɞɨɦ» ɭɩɪɚɜɥɹɟɬ ɨɛɨɝɪɟɜɨɦ), ɞɜɢɠɟɧɢɹ ɢ ɲɭɦɚ (ɫɜɟɬ, 
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ɫɢɝɧɚɥɢɡɚɰɢɹ), ɭɬɟɱɤɢ ɝɚɡɚ ɢ ɜɨɞɵ (ɭɩɪɚɜɥɟɧɢɟ ɤɥɚɩɚɧɚɦɢ, ɩɟɪɟɤɪɵɜɚɸɳɢɦɢ 

ɝɚɡ ɢ ɜɨɞɭ) ɢ ɦɧɨɝɨɟ ɞɪɭɝɨɟ. 

Ⱦɚɬɱɢɤɢ ɢ ɫɟɧɫɨɪɵ ɰɢɮɪɨɜɵɟ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɢɦɟɸɬ ɪɚɫɲɢɪɟɧɧɵɣ 

ɮɭɧɤɰɢɨɧɚɥ ɢ ɹɜɥɹɸɬɫɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. ɇɚɩɪɢɦɟɪ, 

ɫɨɜɪɟɦɟɧɧɵɟ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɞɚɬɱɢɤɢ ɞɜɢɠɟɧɢɹ, ɫɩɨɫɨɛɧɵ ɧɟ ɩɪɨɫɬɨ 

ɜɵɜɨɞɢɬɶ ɞɚɧɧɵɟ ɧɚ ɤɨɧɬɪɨɥɥɟɪ ɜ ɞɜɭɯ ɩɚɪɚɦɟɬɪɚɯ: 1 («ɞɚ», ɟɫɬɶ ɞɜɢɠɟɧɢɟ) ɢɥɢ 

0 («ɧɟɬ», ɧɟɬ ɞɜɢɠɟɧɢɹ). Ɉɛɳɢɣ ɜɢɞ ɞɚɬɱɢɤɚ ɤɨɧɬɪɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 

10. 

 

 

Ɋɢɫɭɧɨɤ 10 – ɐɢɮɪɨɜɨɣ ɞɚɬɱɢɤ ɤɨɧɬɪɨɥɹ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ 

ȼ ɬɚɛɥɢɰɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɧɬɚɤɬɵ ɢ ɡɧɚɱɟɧɢɹ ɰɢɮɪɨɜɨɝɨ ɞɚɬɱɢɤɚ 

ɪɢɫɭɧɤɚ 10. 

Ɍɚɛɥɢɰɚ 2 – Ʉɨɧɬɚɤɬɵ ɢ ɡɧɚɱɟɧɢɹ ɰɢɮɪɨɜɨɝɨ ɞɚɬɱɢɤɚ 
 

Ʉɨɧɬɚɤɬ Ɂɧɚɱɟɧɢɟ 
1 2 
1 VCC 
2 DATA 
3 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 
4 GND 
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Ɉɧɢ ɫɩɨɫɨɛɧɵ ɢɡɦɟɪɹɬɶ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɞɚɬɱɢɤɚ ɞɨ ɞɜɢɠɭɳɟɣɫɹ ɰɟɥɢ, 

ɡɚɫɟɤɚɬɶ ɡɚɞɟɪɠɤɢ ɩɪɢ ɩɟɪɟɞɜɢɠɟɧɢɢ ɨɛɴɟɤɬɚ ɢ ɦɧɨɝɨɟ ɞɪɭɝɨɟ. ȼɫɟ ɷɬɨ 

ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɜɫɬɪɨɟɧɧɵɦ ɜ ɞɚɬɱɢɤ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɦ ɢ ɩɨɞɚɟɬɫɹ ɧɚ 

ɤɨɧɬɪɨɥɥɟɪ ɜ ɜɢɞɟ ɰɢɮɪɨɜɵɯ ɫɢɝɧɚɥɨɜ. ɋɬɨɢɬ ɨɬɥɢɱɚɬɶ ɞɚɬɱɢɤɢ ɨɬ ɤɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ: ɞɚɬɱɢɤɢ ɢ ɫɟɧɫɨɪɵ ɡɚɫɟɤɚɸɬ ɫɨɛɵɬɢɹ, ɚ ɤɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɡɚɫɟɤɚɸɬ ɮɢɡɢɱɟɫɤɢɟ ɜɟɥɢɱɢɧɵ ɢɡɦɟɪɹɟɦɨɝɨ ɬɟɥɚ, 

ɨɛɴɟɤɬɚ (ɫɤɨɪɨɫɬɶ, ɜɟɫ, ɨɛɴɟɦ ɢ ɬ. ɞ.). 

Ʉɨɧɬɪɨɥɶɧɨ – ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ – ɷɬɨ ɛɨɥɟɟ ɫɥɨɠɧɵɟ ɜ ɨɬɥɢɱɢɟ ɨɬ 

ɩɪɨɫɬɵɯ ɚɧɚɥɨɝɨɜɵɯ ɫɟɧɫɨɪɨɜ ɚɩɩɚɪɚɬɵ, ɤɨɬɨɪɵɟ ɜɦɟɳɚɸɬ ɜ ɫɟɛɟ ɧɨɜɵɟ 

ɬɟɯɧɨɥɨɝɢɢ «ɍɦɧɵɣ ɞɨɦ» ɢ ɤɨɧɬɪɨɥɢɪɭɸɬ ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɩɚɪɚɦɟɬɪɨɜ, 

ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɢɯ ɮɢɡɢɱɟɫɤɢɟ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ. ɐɢɮɪɨɜɵɟ ɛɚɪɨɦɟɬɪɵ, 

ɫɱɟɬɱɢɤɢ ɜɨɞɵ ɢ ɝɚɡɚ, ɬɨɝɨ ɠɟ ɧɚɩɪɹɠɟɧɢɹ – ɜɫɟ ɷɬɨ ɤɨɧɬɪɨɥɶɧɨ – 

ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ. 

Ʉɨɧɬɪɨɥɶɧɨ – ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɪɚɫɯɨɞɚ ɝɨɪɹɱɟɣ 

ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 11. 

 

 

Ɋɢɫɭɧɨɤ 11 – Ʉɨɧɬɪɨɥɶɧɨ – ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɪɚɫɯɨɞɚ 
ɝɨɪɹɱɟɣ ɜɨɞɵ 
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ȼ ɨɬɥɢɱɢɟ ɨɬ ɚɧɚɥɨɝɨɜɵɯ ɩɪɢɛɨɪɨɜ ɢ ɞɚɬɱɢɤɨɜ, ɫɨɜɪɟɦɟɧɧɵɟ ɰɢɮɪɨɜɵɟ, 

ɢɦɟɸɬ ɫɨɛɫɬɜɟɧɧɭɸ ɫɢɫɬɟɦɭ ɜɵɱɢɫɥɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɩɪɨɫɬɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ; 

ɨɧɢ ɨɛɪɚɛɚɬɵɜɚɸɬ ɫɢɝɧɚɥɵ ɢ ɜ ɝɨɬɨɜɨɦ ɜɢɞɟ ɩɨɞɚɸɬ ɞɚɧɧɵɟ ɧɚ ɤɨɧɬɪɨɥɥɟɪ 

ɭɦɧɨɝɨ ɞɨɦɚ, ɬɟɦ ɫɚɦɵɦ ɱɚɫɬɢɱɧɨ ɪɚɡɝɪɭɠɚɹ ɟɝɨ ɩɪɨɰɟɫɫɨɪ. ȼ ɤɚɱɟɫɬɜɟ ɫɪɟɞɵ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɰɢɮɪɨɜɵɟ ɤɨɧɬɪɨɥɶɧɨ – ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ ɞɚɬɱɢɤɢ 

ɢɫɩɨɥɶɡɭɸɬ ɫɩɟɰɢɚɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ. 

ȼɵɛɢɪɚɟɦ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ. 

Ʉɚɤɢɟ ɛɵɜɚɸɬ ɷɥɟɦɟɧɬɵ ɢ ɫɩɨɫɨɛɵ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ «ɍɦɧɵɣ ɞɨɦ»? 

ɍɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ «ɍɦɧɨɝɨ ɞɨɦɚ» ɦɨɠɟɬ 

ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: ɛɟɫɩɪɨɜɨɞɧɵɦ ɥɨɤɚɥɶɧɵɦ, ɭɞɚɥɟɧɧɵɦ 

ɛɟɫɩɪɨɜɨɞɧɵɦ. ɍɫɬɪɨɣɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɢɞɭɬ ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɫɢɫɬɟɦɨɣ – ɷɬɨ 

ɝɪɚɮɢɱɟɫɤɢɟ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɫ ɫɟɧɫɨɪɧɵɦ ɢɥɢ ɤɧɨɩɨɱɧɵɦ ɜɜɨɞɨɦ, ɩɭɥɶɬɵ ɫ 

ɩɪɢɟɦɧɢɤɚɦɢ, ɧɚɫɬɪɨɟɧɧɵɦɢ ɧɚ ɨɩɪɟɞɟɥɟɧɧɭɸ ɱɚɫɬɨɬɭ. ɇɟ ɢɞɭɳɢɟ ɜ ɤɨɦɩɥɟɤɬɟ 

ɭɫɬɪɨɣɫɬɜɚ, ɤɚɤ ɦɨɛɢɥɶɧɵɟ ɤɨɦɩɚɤɬɧɵɟ ɤɨɦɩɶɸɬɟɪɵ (ɫɦɚɪɬɮɨɧɵ, ɩɥɚɧɲɟɬɵ) 

ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ 

ɭɩɪɚɜɥɟɧɢɹ ɭɞɚɥɟɧɧɵɦ ɫɩɨɫɨɛɨɦ, ɱɟɪɟɡ ɜɫɟɦɢɪɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɟɬɢ. 

ɉɪɢɦɟɪ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 12. 

 

 

Ɋɢɫɭɧɨɤ 12 – ɉɪɢɦɟɪ ɭɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» ɞɢɫɬɚɧɰɢɨɧɧɵɦ 
ɩɭɥɶɬɨɦ 
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Ȼɟɫɩɪɨɜɨɞɧɨɣ ɥɨɤɚɥɶɧɵɣ ɫɩɨɫɨɛ ɭɩɪɚɜɥɟɧɢɹ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɪɚɞɢɭɫɨɦ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɭɩɪɚɜɥɟɧɢɹ ɱɟɪɟɡ ɥɨɤɚɥɶɧɵɣ (ɦɟɫɬɧɵɣ) 

ɪɚɞɢɨɫɢɝɧɚɥ, Wi-Fi ɢɥɢ Bluetooth ɛɟɫɩɪɨɜɨɞɧɵɟ ɪɚɞɢɨɫɟɬɢ. ȼ ɩɪɢɧɰɢɩɟ, ɬɚɤɢɦ 

ɫɩɨɫɨɛɨɦ ɦɨɠɧɨ ɭɩɪɚɜɥɹɬɶ ɫɢɫɬɟɦɨɣ ɫ ɥɸɛɨɣ ɬɨɱɤɢ ɞɨɦɚ ɢ ɞɚɠɟ ɧɚɯɨɞɹɫɶ ɧɚ 

ɩɪɢɭɫɚɞɟɛɧɨɦ ɭɱɚɫɬɤɟ ɧɟɩɨɞɚɥɟɤɭ. Ɉɞɧɚɤɨ, ɜ ɛɨɥɶɲɢɯ ɞɨɦɚɯ, ɜɨɡɦɨɠɧɨ, 

ɩɨɧɚɞɨɛɹɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɞɢɨɬɨɱɤɢ, ɭɫɢɥɢɬɟɥɢ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 

ɍɩɪɚɜɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɥɶɬɚɦɢ, ɫɟɧɫɨɪɧɵɦɢ ɩɚɧɟɥɹɦɢ, ɦɨɛɢɥɶɧɵɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ (ɫɦɚɪɬɮɨɧɚɦɢ, ɩɥɚɧɲɟɬɚɦɢ, ɧɨɭɬɛɭɤɚɦɢ), ɤɨɬɨɪɵɟ ɢɦɟɸɬ 

ɜɫɬɪɨɟɧɧɵɣ ɢɥɢ ɩɨɞɤɥɸɱɟɧɧɵɣ ɢɡɜɧɟ ɩɟɪɟɞɚɬɱɢɤ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɟɬɢ Wi-Fi, 

Bluetooth ɢɥɢ ɮɢɪɦɟɧɧɨɝɨ ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɫɢɝɧɚɥɚ.  

Ɉɛɳɢɣ ɜɢɞ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɨɤɚɡɚɬɟɥɟɣ ɢ 

ɩɪɢɛɨɪɨɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɫɢɫɬɟɦɟ «ɍɦɧɵɣ ɞɨɦ» ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 13. 

 

 

Ɋɢɫɭɧɨɤ 13 – ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɩɪɢɛɨɪɨɜ, 
ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɫɢɫɬɟɦɟ «ɍɦɧɵɣ ɞɨɦ» 

 

Ȼɟɫɩɪɨɜɨɞɧɨɣ ɭɞɚɥɟɧɧɵɣ ɫɩɨɫɨɛ ɭɩɪɚɜɥɟɧɢɹ ɞɨɫɬɭɩɟɧ, ɟɫɥɢ ɩɪɨɢɡɜɟɞɟɧ 

ɦɨɧɬɚɠ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» ɤ ɝɥɨɛɚɥɶɧɵɦ ɫɟɬɹɦ ɢɥɢ ɦɨɞɭɥɹɦ ɪɚɫɲɢɪɟɧɢɹ 

ɫɜɹɡɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɤ ɧɢɦ ɞɨɫɬɭɩ. Ʉ ɬɚɤɨɜɵɦ ɫɟɬɹɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 

GSM/GPRS (ɭɩɪɚɜɥɟɧɢɟ ɩɨ ɫɪɟɞɫɬɜɚɦ ɦɨɛɢɥɶɧɨɣ ɫɜɹɡɢ), ɦɨɛɢɥɶɧɵɣ ɢɧɬɟɪɧɟɬ, 
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ɫɩɟɰɢɚɥɶɧɵɣ ɜɵɞɟɥɟɧɧɵɣ ɪɚɞɢɨɫɢɝɧɚɥ. ɇɚɥɢɱɢɟ ɜɵɯɨɞɚ ɜ GSM/GPRS ɫɟɬɶ ɞɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɫɢɫɬɟɦɟ ɨɬɫɵɥɚɬɶ ɋɆɋ, ɆɆɋ ɢ ɡɜɭɤɨɜɵɟ ɫɨɨɛɳɟɧɢɹ ɧɚ ɧɨɦɟɪ 

ɬɟɥɟɮɨɧɚ ɜɥɚɞɟɥɶɰɚ ɞɨɦɚ. Ɍɚɤɠɟ ɬɟɨɪɟɬɢɱɟɫɤɢ ɜɨɡɦɨɠɧɨ ɭɩɪɚɜɥɟɧɢɟ ɱɟɪɟɡ 

ɝɨɥɨɫɨɜɨɟ ɦɟɧɸ. ɋɪɟɞɫɬɜɚ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɚɦɢ ɭɦɧɨɝɨ ɞɨɦɚ ɱɟɪɟɡ 

ɝɥɨɛɚɥɶɧɵɟ ɫɟɬɢ – ɷɬɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɦɚɪɬɮɨɧɵ, ɚ ɬɚɤɠɟ ɩɥɚɧɲɟɬɵ ɢ ɧɨɭɬɛɭɤɢ 

ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɦɨɞɭɥɹɦɢ-ɩɟɪɟɞɚɬɱɢɤɚɦɢ ɞɥɹ ɦɨɛɢɥɶɧɨɝɨ ɢɧɬɟɪɧɟɬɚ. 

ȼɵɛɢɪɚɟɦ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ. 

ɑɬɨ ɬɚɤɨɟ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ»? 

ȼ ɨɬɥɢɱɢɢ ɨɬ ɪɟɥɟ, ɤɨɬɨɪɵɟ ɨɬɱɚɫɬɢ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ 

ɷɥɟɦɟɧɬɚɦɢ (ɩɨɞɚɱɚ ɤɨɦɚɧɞɵ – ɪɟɥɟ ɡɚɦɵɤɚɟɬ/ɪɚɡɦɵɤɚɟɬ ɰɟɩɶ), 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɤɨɬɨɪɵɦɢ ɪɭɤɨɜɨɞɢɬ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ», ɹɜɥɹɸɬɫɹ ɫɥɨɠɧɵɦɢ 

ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦɢ ɢɡɞɟɥɢɹɦɢ, ɩɪɢɛɨɪɚɦɢ, ɪɚɫɫɱɢɬɚɧɧɵɦɢ ɧɚ ɢɫɩɵɬɚɧɢɟ 

ɜɵɫɨɤɢɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ. Ɉɛɴɟɤɬɵ, ɜ ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɜɫɬɪɨɢɬɶ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 14. 

 

 

Ɋɢɫɭɧɨɤ 14 – Ɉɛɴɟɤɬɵ, ɜ ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɜɫɬɪɨɟɧɵ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ 
ɦɟɯɚɧɢɡɦɵ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» 
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ɗɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɜɨɞɵ ɨɬɤɪɵɬɢɹ/ɡɚɤɪɵɬɢɹ: ɜɨɪɨɬ, ɤɚɥɢɬɨɤ, 

ɞɜɟɪɟɣ, ɨɤɨɧ, ɠɚɥɸɡɢ ɢ ɲɬɨɪ; ɜɫɬɪɨɟɧɧɵɟ ɜ ɦɟɛɟɥɶ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ 

ɞɟɬɚɥɢ, ɞɟɥɚɸɳɢɟ ɟɟ ɦɨɬɨɪɢɡɢɪɨɜɚɧɧɨɣ. ȼ ɤɨɦɩɥɟɤɬɟ ɨɧɢ ɦɨɝɭɬ ɢɦɟɬɶ 

ɢɧɬɟɪɮɟɣɫ ɩɨɞɤɥɸɱɟɧɢɹ ɢ ɩɭɥɶɬ Ⱦɍ.  

ȼ ɩɪɨɞɜɢɧɭɬɵɯ ɦɨɞɟɥɹɯ ɩɪɢɜɨɞɨɜ ɢɦɟɸɬɫɹ ɷɥɟɦɟɧɬɚɪɧɵɟ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ: ɜɫɬɪɨɟɧɧɵɟ ɞɚɬɱɢɤɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ 

ɧɚɫɬɪɨɣɤɢ ɫɤɨɪɨɫɬɟɣ ɢ ɤɪɚɣɧɢɯ ɩɨɥɨɠɟɧɢɣ ɨɬɤɪɵɬɢɹ/ɡɚɤɪɵɬɢɹ. ɋɟɝɨɞɧɹ ɱɚɳɟ 

ɜɫɟɝɨ ɜɫɬɪɟɱɚɸɬɫɹ ɚɜɬɨɧɨɦɧɵɟ ɩɪɢɜɨɞɵ ɞɥɹ ɲɬɨɪ ɢ ɠɚɥɸɡɢ, ɤɨɬɨɪɵɦɢ ɧɟ 

ɭɩɪɚɜɥɹɟɬ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ ɫɢɫɬɟɦɚ «ɍɦɧɵɣ ɞɨɦ»: ɭɩɪɚɜɥɹɟɦɵɟ ɫ ɩɭɥɶɬɚ 

ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɩɟɪɟɞɚɬɱɢɤɚ, ɢ ɧɟ ɢɦɟɸɳɢɟ ɧɢɤɚɤɨɣ ɫɜɹɡɢ ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ 

ɭɦɧɨɝɨ ɞɨɦɚ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɬɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɬɨɠɟ ɫɱɢɬɚɸɬɫɹ ɨɬɞɟɥɶɧɵɦɢ 

ɷɥɟɦɟɧɬɚɦɢ ɭɦɧɨɝɨ ɞɨɦɚ. 

Ʉɥɚɩɚɧɵ ɧɢɡɤɨɝɨ, ɫɪɟɞɧɟɝɨ ɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ – ɷɬɨ ɛɨɥɟɟ ɩɪɨɫɬɵɟ 

ɦɟɯɚɧɢɡɦɵ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɜɨɞɨɩɪɨɜɨɞɧɵɦɢ ɫɟɬɹɦɢ. Ʉɥɚɩɚɧɵ ɩɪɢɦɟɧɹɸɬɫɹ ɜ 

ɫɢɫɬɟɦɚɯ ɤɨɧɬɪɨɥɹ: ɜɨɞɧɵɟ – ɤɨɧɬɪɨɥɶ ɜɨɞɨɨɛɟɫɩɟɱɟɧɢɹ, ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɟ- 

ɤɨɧɬɪɨɥɶ ɪɚɫɯɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. Ɉɛɳɢɣ ɜɢɞ ɤɥɚɩɚɧɚ ɜɨɞɵ, ɭɩɪɚɜɥɹɟɦɵɣ 

ɫɢɫɬɟɦɨɣ «ɍɦɧɵɣ ɞɨɦ» ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 15. 

 

 

Ɋɢɫɭɧɨɤ 15 – Ʉɥɚɩɚɧ ɜɨɞɵ, ɭɩɪɚɜɥɹɟɦɵɣ ɫɢɫɬɟɦɨɣ «ɍɦɧɵɣ ɞɨɦ» 
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1.3 ɗɧɟɪɝɨɫɧɚɛɠɟɧɢɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ smart («ɍɦɧɵɣ 
ɞɨɦ») 

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɷɥɟɦɟɧɬɨɜ ɫɪɟɞɢ ɜɫɟɯ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɢ 

ɠɢɥɨɝɨ ɞɨɦɚ ɹɜɥɹɟɬɫɹ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɟ. 

Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, 

ɨɬɨɩɥɟɧɢɹ, ɛɵɬɨɜɵɯ ɩɪɢɛɨɪɨɜ ɢ ɨɫɜɟɳɟɧɢɹ ɩɨɬɪɟɛɭɟɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ 

ɝɪɚɦɨɬɧɵɣ ɩɨɞɯɨɞ ɜ ɜɨɩɪɨɫɚɯ ɨɪɝɚɧɢɡɚɰɢɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɞɨɦɚ. 

Ⱦɥɹ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɂɀɋ ɩɪɢɦɟɧɹɸɬɫɹ ɤɚɤ ɨɛɳɟɩɪɢɧɹɬɵɟ ɢɫɬɨɱɧɢɤɢ 

ɷɧɟɪɝɢɢ, ɤɚɤ ɷɧɟɪɝɢɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɤɨɬɟɥɶɧɵɯ, ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 

ɢɫɬɨɱɧɢɤɨɜ ɡɚɛɨɪɚ ɩɢɬɶɟɜɨɣ ɜɨɞɵ, ɬɚɤ ɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ: ɷɧɟɪɝɢɹ ɫɜɟɬɚ ɢ 

ɜɟɬɪɚ[20]. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɫɜɟɬɚ ɢɥɢ ɫɨɥɧɰɚ, ɲɢɪɨɤɨɟ 

ɩɪɢɦɟɧɟɧɢɟ ɧɚɲɥɢ ɫɨɥɧɟɱɧɵɟ ɛɚɬɚɪɟɢ. ɇɚ ɪɢɫɭɧɤɟ 16 ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɥɧɟɱɧɵɯ ɩɚɧɟɥɟɣ. 

 

Ɋɢɫɭɧɨɤ 16 – ɉɪɢɦɟɧɟɧɢɟ ɫɨɥɧɟɱɧɵɯ ɩɚɧɟɥɟɣ  
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ɋɨɥɧɟɱɧɵɟ ɛɚɬɚɪɟɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɫɨɛɢɪɚɸɬ 

ɫɜɟɬɨɜɭɸ ɷɧɟɪɝɢɸ ɫɨɥɧɟɱɧɵɯ ɥɭɱɟɣ ɢ ɩɪɟɨɛɪɚɡɭɟɬ ɟɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɷɥɟɤɬɪɨɬɨɤɚ ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɟɨɛɯɨɞɢɦɨ 

ɭɫɬɚɧɨɜɢɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɢɧɜɟɪɬɨɪɚ, ɚɤɤɭɦɭɥɹɬɨɪɵ, 

ɤɨɧɬɪɨɥɥɟɪɚ. ɉɟɪɜɵɟ ɩɪɟɨɛɪɚɡɭɸɬ ɩɨɫɬɨɹɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɩɟɪɟɦɟɧɧɨɟ, ɨɧɨ 

ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɚɧɚɥɨɝɢɱɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɧɚ 220/380 ȼ 

ɫ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɫɟɬɢ. ɑɬɨɛɵ ɩɨɥɶɡɨɜɚɬɶɫɹ ɜɫɟɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɧɭɠɧɨ ɧɚɤɚɩɥɢɜɚɬɶ ɢɡɛɵɬɨɱɧɭɸ ɷɧɟɪɝɢɸ ɫ ɰɟɥɶɸ ɟɟ ɛɭɞɭɳɟɝɨ 

ɩɨɥɟɡɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. 

Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ ɜɵɲɟɨɩɢɫɚɧɧɨɣ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɚɜɬɨɧɨɦɧɨɝɨ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɞɨɦɚ ɨɬɧɨɫɹɬ: 

• ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɠɢɦ ɪɚɛɨɬɵ; 

• ɨɬɫɭɬɫɬɜɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ; 

• ɷɤɨɥɨɝɢɱɧɨɫɬɶ; 

• ɧɟ ɧɭɠɟɧ ɬɨɩɥɢɜɧɵɣ ɡɚɩɚɫ. 

ɇɟɞɨɫɬɚɬɤɢ:  

• ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɡɚɜɢɫɢɬ ɨɬ ɚɤɬɢɜɧɨɫɬɢ ɫɨɥɧɰɚ, ɬɟɪɪɢɬɨɪɢɢ 

ɪɚɡɦɟɳɟɧɢɹ ɫɢɫɬɟɦɵ, ɜɪɟɦɟɧɢ ɝɨɞɚ; 

• ɧɟɦɚɥɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

• ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɡɚɜɢɫɹɳɚɹ ɨɬ ɧɚɥɢɱɢɹ ɨɛɢɥɶɧɨɝɨ 

ɫɨɥɧɟɱɧɨɝɨ ɫɜɟɬɚ; 

• ɩɚɧɟɥɢ ɡɚɧɢɦɚɸɬ ɦɧɨɝɨ ɦɟɫɬɚ, ɢɯ ɧɭɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɨɬɤɪɵɬɨɦ 

ɭɱɚɫɬɤɟ. 

ȼɬɨɪɵɦ ɩɨ ɡɧɚɱɢɦɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 

ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɟɪɝɢɢ ɜɟɬɪɚ. ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɷɧɟɪɝɢɢ ɜɟɬɪɚ (ɪɢɫɭɧɨɤ 17) ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɲɥɢ ɜɟɬɪɨɝɟɧɟɪɚɬɨɪɵ. 
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Ɋɢɫɭɧɨɤ 17 – ɉɪɢɦɟɪ ɩɪɢɦɟɧɟɧɢɹ ɜɟɬɪɨɝɟɧɟɪɚɬɨɪɨɜ 

 

ɋɨɜɪɟɦɟɧɧɵɟ ɜɟɬɪɨɜɵɟ ɭɫɬɚɧɨɜɤɢ – ɷɮɮɟɤɬɢɜɧɵɟ ɚɜɬɨɧɨɦɧɵɟ ɢɫɬɨɱɧɢɤɢ 

ɩɢɬɚɧɢɹ. Ⱥɧɚɥɨɝɢɱɧɨ ɫɨɥɧɟɱɧɵɦ ɩɚɧɟɥɹɦ, ɫɬɨɹɬ ɨɧɢ ɞɨɪɨɝɨ, ɧɨ ɩɪɢ ɷɬɨɦ 

ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɶɲɟɣ ɤɨɦɩɚɤɬɧɨɫɬɶɸ. ȼɟɬɪɹɤɢ ɢ ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɵ ɧɚ ɝɨɪɸɱɟɦ 

ɜ ɧɟɤɨɬɨɪɨɣ ɫɬɟɩɟɧɢ ɩɨɯɨɠɢ, ɯɨɬɹ ɩɟɪɜɵɟ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɜɪɚɳɟɧɢɹ ɥɨɩɚɫɬɟɣ ɜɟɬɪɨɦ, ɜɬɨɪɵɟ – ɛɥɚɝɨɞɚɪɹ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ. ɋɯɨɠɟɫɬɶ 

ɜɟɬɪɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɫ ɪɚɛɨɬɚɸɳɢɦɢ ɧɚ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ ɛɚɬɚɪɟɹɦɢ ɫɨɫɬɨɢɬ ɜ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɱɧɨ ɬɚɤɢɯ ɠɟ ɷɥɟɦɟɧɬɨɜ: ɚɤɤɭɦɭɥɹɬɨɪɨɜ, 

ɤɨɧɬɪɨɥɥɟɪɚ, ɢɧɜɟɪɬɨɪɚ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɜɟɬɪɹɧɵɟ ɝɟɧɟɪɚɬɨɪɵ ɞɨɥɠɧɵ 

ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜɞɨɥɶ ɜɟɬɪɨɜɨɝɨ ɩɨɬɨɤɚ. 

Ɉɫɧɨɜɧɵɟ ɩɥɸɫɵ ɜɟɬɪɨɝɟɧɟɪɚɬɨɪɨɜ: 

• ɞɨɫɬɭɩɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɤɢɥɨɜɚɬɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 

• ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ; 

• ɭɫɬɚɧɨɜɤɚ ɧɟ ɬɪɟɛɭɟɬ ɛɨɥɶɲɨɣ ɩɥɨɳɚɞɢ. 

ɇɟɞɨɫɬɚɬɤɨɜ ɭ ɜɟɬɪɨɜɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɶɲɟ. ɋɪɟɞɢ ɫɚɦɵɯ 

ɜɚɠɧɵɯ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ ɬɚɤɢɟ: 

• ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɷɧɟɪɝɢɢ (ɧɟ ɜɫɟɝɞɚ ɟɫɬɶ ɫɢɥɶɧɵɣ ɜɟɬɟɪ); 
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• ɫɥɨɠɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɢɡ–ɡɚ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɜɨɡɜɵɲɟɧɢɢ); 

• ɲɭɦɧɨɫɬɶ; 

• ɫɨɡɞɚɧɢɟ ɩɨɦɟɯ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɪɟɞɫɬɜ ɫɜɹɡɢ; 

• ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɞɚɥɢ (ɛɨɥɟɟ 20 ɦ) ɨɬ ɫɨɨɪɭɠɟɧɢɣ, 

ɜɵɫɨɤɨɪɨɫɥɵɯ ɞɟɪɟɜɶɟɜ. 

Ɍɚɤɠɟ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɧɚɯɨɞɹɬ ɫɜɨɟ ɩɪɢɦɟɧɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ 

ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɜɨɞɵ. Ʉ ɬɚɤɢɦ 

ɭɫɬɪɨɣɫɬɜɚɦ ɨɬɧɨɫɢɬɫɹ ɬɟɩɥɨɜɨɣ ɧɚɫɨɫ (ɪɢɫɭɧɨɤ 18), ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 

ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɜɵɪɚɛɨɬɤɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ 

ɨɬɨɩɥɟɧɢɹ ɞɨɦɚ. 

 

Ɋɢɫɭɧɨɤ 18 – Ɉɛɳɢɣ ɜɢɞ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ 

 

Ɍɟɩɥɨɜɨɣ ɧɚɫɨɫ – ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɟɪɟɧɨɫɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɨɬ 

ɢɫɬɨɱɧɢɤɚ ɤ ɩɨɬɪɟɛɢɬɟɥɸ. Ɍɟɩɥɨ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨ ɩɟɪɟɞɚɟɬɫɹ ɨɬ ɝɨɪɹɱɟɝɨ ɬɟɥɚ 

ɤ ɯɨɥɨɞɧɨɦɭ. ɇɚɫɨɫ ɩɟɪɟɞɚɟɬ ɬɟɩɥɨ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ.  

Ʉɨɧɫɬɪɭɤɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɤɨɦɩɪɟɫɫɨɪɚ, ɬɟɩɥɨɜɨɝɨ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ 

ɤɥɚɩɚɧɚ, ɢɫɩɚɪɢɬɟɥɹ ɢ ɤɨɧɞɟɧɫɚɬɨɪɚ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɨɛɨɝɪɟɜɚ 

ɞɨɦɚ ɨɫɧɨɜɚɧ ɧɚ ɬɨɦ, ɱɬɨ ɜɟɳɟɫɬɜɨ (ɯɨɥɨɞɢɥɶɧɵɣ ɚɝɟɧɬ) ɦɨɠɟɬ ɨɬɞɚɜɚɬɶ 

ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɥɢɛɨ ɡɚɛɢɪɚɬɶ ɟɟ ɜ ɩɪɨɰɟɫɫɟ ɫɦɟɧɵ ɫɨɫɬɨɹɧɢɹ. 

ɍ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ ɢɦɟɸɬɫɹ  ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɟɝɨ ɪɚɛɨɬɵ.  



 

  32 

Ʉ ɝɥɚɜɧɵɦ ɩɥɸɫɚɦ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ ɨɬɧɨɫɢɬɫɹ: 

• ɧɟɛɨɥɶɲɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɞɨɦɚ; 

• ɨɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɟɝɭɥɹɪɧɨɝɨ ɨɫɦɨɬɪɚ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ, ɱɬɨ ɞɟɥɚɟɬ ɡɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ ɞɥɹ 

ɨɬɨɩɥɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɦɢ; 

• ɞɨɩɭɫɤɚɟɬɫɹ ɦɨɧɬɚɠ ɜ ɥɸɛɨɣ ɦɟɫɬɧɨɫɬɢ.  

• ɨɬɨɩɥɟɧɢɟ ɞɨɦɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. ɇɟ 

ɬɪɟɛɭɟɬɫɹ ɞɨɛɚɜɥɹɬɶ ɬɨɩɥɢɜɨ ɢɥɢ ɩɪɨɜɨɞɢɬɶ ɢɧɵɟ ɦɚɧɢɩɭɥɹɰɢɢ, ɤɚɤ, ɧɚɩɪɢɦɟɪ, 

ɜ ɫɥɭɱɚɟ ɫ ɤɨɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ; 

• ɨɬɫɭɬɫɬɜɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜɪɟɞɧɵɦɢ ɝɚɡɚɦɢ ɢ 

ɜɟɳɟɫɬɜɚɦɢ.  

• ɜɨɡɦɨɠɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɚɠɟ ɩɪɢ ɭɫɥɨɜɢɹɯ ɯɨɥɨɞɧɨɣ ɡɢɦɵ  

Ʉɚɤ ɢ ɥɸɛɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɬɟɩɥɨɜɵɟ ɧɚɫɨɫɵ ɢɦɟɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ 

ɧɟɞɨɫɬɚɬɤɢ: 

• ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

• ɩɪɢ ɪɚɛɨɬɟ ɬɟɩɥɨɜɨɝɨ ɧɚɫɨɫɚ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ 

ɜɨɤɪɭɝ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ, ɫɧɢɠɚɟɬɫɹ. ɗɬɨ ɫɬɚɧɨɜɢɬɫɹ ɩɪɢɱɢɧɨɣ 

ɝɢɛɟɥɢ ɧɟɤɨɬɨɪɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɋɧɚɛɠɟɧɢɟ ɱɚɫɬɧɵɯ ɞɨɦɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɨɛɵɱɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ, ɩɨ ɨɫɧɨɜɧɨɦɭ ɷɥɟɤɬɪɢɱɟɫɤɨɦɭ ɜɜɨɞɭ. ɉɪɢ ɩɪɨɩɚɞɚɧɢɢ 

(ɨɬɫɭɬɫɬɜɢɢ) ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɧɚ ɨɫɧɨɜɧɨɦ ɜɜɨɞɟ, ɜɫɟ ɩɨɬɪɟɛɢɬɟɥɢ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɬɤɥɸɱɚɸɬɫɹ. ɉɪɢ ɷɬɨɦ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɤɜɚɪɬɢɪɵ, ɜ 

ɱɚɫɬɧɨɦ ɞɨɦɟ ɨɬɤɥɸɱɚɸɬɫɹ ɬɚɤɠɟ ɢ ɜɫɟ ɫɢɫɬɟɦɵ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɜɤɥɸɱɚɹ 

ɨɬɨɩɥɟɧɢɟ ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɟ. ɂ, ɟɫɥɢ ɛɟɡ «ɫɜɟɬɚ» ɦɨɠɧɨ ɩɪɨɠɢɬɶ, ɬɨ ɛɟɡ 

ɨɬɨɩɥɟɧɢɹ (ɨɫɨɛɟɧɧɨ ɡɢɦɨɣ) ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ. Ɍ.ɟ., ɞɥɹ ɱɚɫɬɧɨɝɨ ɞɨɦɚ 

ɩɨɫɬɨɹɧɧɨɟ ɧɚɥɢɱɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɡɚɞɚɱɟɣ 

ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ. 
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Ⱦɥɹ ɰɟɥɟɣ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɞɨɦɚ (ɨɫɨɛɟɧɧɨ 

ɫɢɫɬɟɦ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ) ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ («ɩɪɨɩɚɞɚɧɢɢ») ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ (ɨɫɧɨɜɧɨɣ ɜɜɨɞ), ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɪɟɡɟɪɜɧɨɟ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ. 

Ɋɟɡɟɪɜɧɨɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɢɡ ɨɞɧɨɝɨ ɢɥɢ 

ɧɟɫɤɨɥɶɤɢɯ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɢɱɟɫɬɜɚ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɵɯ 

ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɜɨɞ ɰɟɧɬɪɚɥɶɧɨɣ ɫɟɬɢ, ɬɚɤ ɢ 

ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɢɫɬɨɱɧɢɤɢ.  

Ⱦɥɹ ɱɚɫɬɧɵɯ ɞɨɦɨɜ, ɜ ɤɨɬɨɪɵɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɨɞɢɧ 

(ɨɫɧɨɜɧɨɣ) ɜɜɨɞ ɷɥɟɤɬɪɢɱɟɫɬɜɚ, ɪɟɡɟɪɜɧɨɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɧɟɡɚɜɢɫɢɦɵɦɢ ɨɬ ɨɫɧɨɜɧɨɣ 

ɫɟɬɢ (ɚɜɬɨɧɨɦɧɵɦɢ). 

ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɶɸ ɞɨɦɚ ɨɫɧɨɜɚɧɨ ɧɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɵɯ ɨɬ ɦɧɨɝɢɯ ɞɚɬɱɢɤɨɜ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɩɨɝɨɞɧɵɯ 

ɭɫɥɨɜɢɣ, ɜɧɭɬɪɟɧɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɚɝɪɭɡɤɢ, ɢ ɟɟ ɭɩɪɚɜɥɟɧɢɟɦ ɞɥɹ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ ɢ ɭɫɬɪɨɣɫɬɜ. ɍɦɧɵɟ ɫɱɟɬɱɢɤɢ 

ɢɡɦɟɪɹɸɬ ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ ɜ ɞɨɦɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɤɨɥɢɱɟɫɬɜɨ ɷɧɟɪɝɢɢ, 

ɩɨɬɪɟɛɥɹɟɦɨɣ ɨɬɞɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ. 

Ⱦɚɧɧɵɟ ɫ ɞɚɬɱɢɤɨɜ ɢ ɫɱɟɬɱɢɤɨɜ ɡɚɝɪɭɠɚɸɬɫɹ ɜ ɤɨɦɩɶɸɬɟɪ, ɧɚ ɤɨɬɨɪɨɦ 

ɪɚɛɨɬɚɟɬ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɫ ɚɥɝɨɪɢɬɦɚɦɢ ɧɚ ɨɫɧɨɜɟ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 

ɢɧɬɟɥɥɟɤɬɚ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɬɪɟɛɥɟɧɢɹ. 

Smart Grid (ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ ɫɟɬɶ): 

Smart Grid: Ʉɨɧɬɪɨɥɶɧɵɣ ɰɟɧɬɪ; 

Smart Grid: ɍɩɪɚɜɥɟɧɢɟ ɷɧɟɪɝɢɟɣ; 

Ⱥɤɤɭɦɭɥɹɬɨɪɵ ɷɧɟɪɝɢɢ ɜ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɫɟɬɹɯ; 

Ɋɟɠɢɦ ɚɜɬɨɧɨɦɧɨɣ ɪɚɛɨɬɵ ɜ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɫɟɬɹɯ. 

Ɋɚɫɩɪɟɞɟɥёɧɧɚɹ ɝɟɧɟɪɚɰɢɹ ɷɧɟɪɝɢɢ ɩɨɧɢɦɚɟɬɫɹ ɤɚɤ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɧɟɪɝɢɢ 

ɧɚ ɭɪɨɜɧɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɢɥɢ ɧɚ ɫɬɨɪɨɧɟ ɩɨɬɪɟɛɢɬɟɥɹ, ɜɤɥɸɱёɧɧɨɝɨ ɜ 

ɫɟɬɶ. ɉɨɧɹɬɢɟ ɪɚɫɩɪɟɞɟɥёɧɧɨɣ ɝɟɧɟɪɚɰɢɢ ɷɧɟɪɝɢɢ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɤɚɤ ɧɚ 
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ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, ɬɚɤ ɢ ɧɚ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. ȼ ɨɛɳɟɦ 

ɫɥɭɱɚɟ «ɪɚɫɩɪɟɞɟɥёɧɧɚɹ» ɝɟɧɟɪɚɰɢɹ – ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɟɩɥɚ ɩɨ ɦɟɫɬɭ 

ɟё ɩɨɬɪɟɛɥɟɧɢɹ. Ɉɬɫɭɬɫɬɜɢɟ ɫɟɬɢ ɢɫɤɥɸɱɚɟɬ ɩɨɬɟɪɢ (ɢ ɡɚɬɪɚɬɵ) ɧɚ ɩɟɪɟɞɚɱɭ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ. ɉɪɢ ɷɬɨɦ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɧɚɥɢɱɢɟ ɦɧɨɠɟɫɬɜɚ 

ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɨɢɡɜɨɞɹɬ ɬɟɩɥɨɜɭɸ ɢ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɞɥɹ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɧɚɩɪɚɜɥɹɹ ɢɡɥɢɲɤɢ ɜ ɨɛɳɭɸ ɫɟɬɶ. 

ȼ ɭɦɧɵɯ ɫɟɬɹɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɵɣ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɦɟɠɞɭ 

ɢɫɬɨɱɧɢɤɨɦ, ɩɨɬɪɟɛɢɬɟɥɟɦ ɢ ɧɚɤɨɩɢɬɟɥɟɦ ɷɧɟɪɝɢɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɥɟɤɬɪɨɫɟɬɶ ɢ ɥɭɱɲɟ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 

ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 

ɦɨɠɧɨ ɭɦɟɧɶɲɢɬɶ ɩɨɬɪɟɛɥɟɧɢɟ ɜɧɟɲɧɟɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɢ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 

ɩɨɡɜɨɥɹɸɬ ɨɛɦɟɧɢɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɜ ɫɟɬɢ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ 

ɫɢɫɬɟɦɵ Smart Grid. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɧɧɵɟ ɨ ɧɚɝɪɭɡɤɟ ɩɟɪɟɞɚɸɬɫɹ ɱɟɪɟɡ 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɭɸ ɫɟɬɶ, ɤɨɬɨɪɚɹ ɢɧɮɨɪɦɢɪɭɟɬ ɩɨɫɬɚɜɳɢɤɚ ɨ ɬɟɤɭɳɟɦ 

ɩɨɬɪɟɛɥɟɧɢɢ ɷɧɟɪɝɢɢ ɢ ɬɟɤɭɳɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ. 

ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɧɚɝɪɭɡɤɨɣ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɫɧɢɠɟɧɢɟ ɢɥɢ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɪɢɫɤɚ ɧɟɫɬɚɛɢɥɶɧɵɯ ɭɫɥɨɜɢɣ ɫɟɬɢ ɢ ɩɨɜɵɲɟɧɢɟ ɨɛɳɟɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. 

Ɍɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɚɤ ɜɟɬɪɨɝɟɧɟɪɚɬɨɪɵ ɢ ɫɨɥɧɟɱɧɵɟ ɩɚɧɟɥɢ ɧɟ ɹɜɥɹɸɬɫɹ 

ɱɚɫɬɶɸ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɟɬɢ. Ɍɚɤɚɹ ɫɟɬɶ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɟɯɧɨɥɨɝɢɸ, 

ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɧɚɦ ɢɧɬɟɝɪɢɪɨɜɚɬɶ, ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɷɬɢɦɢ ɢ ɞɪɭɝɢɦɢ 

ɢɧɧɨɜɚɰɢɨɧɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɢ ɪɚɡɭɦɧɨ ɭɩɪɚɜɥɹɬɶ ɢɦɢ. 

ɇɚ ɛɵɬɨɜɨɦ ɭɪɨɜɧɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ ɫɟɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɫɬɨɣ ɜ 

ɭɫɬɚɧɨɜɤɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨɡɜɨɥɹɹ ɩɨɬɪɟɛɢɬɟɥɹɦ ɥɟɝɤɨ ɭɩɪɚɜɥɹɬɶ 

ɝɟɧɟɪɢɪɭɸɳɢɦɢ ɢ ɩɨɬɪɟɛɥɹɸɳɢɦɢ ɷɧɟɪɝɢɸ ɭɫɬɚɧɨɜɤɚɦɢ ɜ ɞɨɦɟ. 
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2 ȼɫɬɪɚɢɜɚɧɢɟ «ɍɦɧɨɣ» ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɢɫɬɟɦɭ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 

ɞɨɦɚ 

ɇɚ ɪɢɫɭɧɤɟ 19 ɢɡɨɛɪɚɠɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɬɟɩɥɨɜɨɝɨ ɭɡɥɚ ɞɥɹ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɠɢɥɨɝɨ ɞɨɦɚ. 

ȼ ɞɚɧɧɨɣ ɫɯɟɦɟ ɢɦɟɟɬɫɹ ɞɜɚ ɩɨɥɭɡɚɜɢɫɢɦɵɯ ɤɨɧɬɭɪɚ ɫ ɨɬɞɟɥɶɧɵɦɢ 

ɰɢɪɤɭɥɹɰɢɨɧɧɵɦɢ ɧɚɫɨɫɚɦɢ, ɜɤɥɸɱɚɟɦɵɯ ɨɬ ɫɢɝɧɚɥɚ ɩɨ ɤɨɧɬɪɨɥɸ ɬɟɦɩɟɪɚɬɭɪ 

ɨɬ ɩɨɝɨɞɨɡɚɜɢɫɢɦɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ, ɛɚɤɚ ɚɤɤɭɦɭɥɹɬɨɪɚ, ɢɦɟɸɳɟɝɨ ɜɨɡɦɨɠɧɨɫɬɶ 

ɚɤɤɭɦɭɥɢɪɨɜɚɬɶ ɝɨɪɹɱɢɣ ɬɟɩɥɨɧɨɫɢɬɟɥɶ, ɚ ɬɚɤɠɟ ɞɜɭɯ ɭɩɪɚɜɥɹɟɦɵɯ 

ɬɪɟɯɯɨɞɨɜɨɝɨ ɤɥɚɩɚɧɚ, ɤɨɬɨɪɵɟ ɭɩɪɚɜɥɹɸɬ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɨ «ɩɪɹɦɨɣ» 

ɜɨɞɟ ɧɚ ɜɵɯɨɞɟ ɫ ɬɟɩɥɨɚɤɤɭɦɭɥɹɬɨɪɚ ɢ «ɨɛɪɚɬɧɨɣ» ɧɚ ɜɯɨɞɟ ɜ ɨɬɨɩɢɬɟɥɶɧɵɣ 

ɤɨɬɟɥ. 

 

Ɋɢɫɭɧɨɤ 19 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫ ɬɟɩɥɨɚɤɤɭɦɭɥɹɬɨɪɨɦ 

 

Ɋɚɫɫɦɨɬɪɢɦ ɩɨɪɹɞɨɤ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ: 

Ⱦɥɹ ɡɚɩɭɫɤɚ ɫɢɫɬɟɦɵ ɜɤɥɸɱɚɟɬɫɹ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ 

ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɦɟɠɞɭ ɤɨɬɥɨɦ ɢ ɬɟɩɥɨɚɤɤɭɦɭɥɹɬɨɪɨɦ. 

ɏɨɥɨɞɧɚɹ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɢɡ ɧɢɠɧɟɣ ɱɚɫɬɢ ɌȺ ɩɨɞɚɟɬɫɹ ɜ ɤɨɬɟɥ, 

ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɧɟɦ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɟɝɨ ɜɟɪɯɧɸɸ ɱɚɫɬɶ. 
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ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɨɪɹɱɟɣ ɜɨɞɵ ɦɟɧɶɲɟ, ɨɧɚ ɩɪɚɤɬɢɱɟɫɤɢ 

ɧɟ ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɯɨɥɨɞɧɨɣ ɜɨɞɨɣ ɢ ɨɫɬɚɟɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɛɭɮɟɪɧɨɣ 

ɟɦɤɨɫɬɢ, ɩɨɫɬɟɩɟɧɧɨ ɡɚɩɨɥɧɹɹ ɟɟ ɜɧɭɬɪɟɧɧɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɡɚ ɫɱɟɬ ɨɬɛɨɪɚ 

ɧɚɫɨɫɨɦ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɜ ɤɨɬɟɥ. 

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɩɪɹɦɨɣ 

ɦɚɝɢɫɬɪɚɥɢ ɫɢɫɬɟɦɵ ɦɟɠɞɭ ɩɪɢɛɨɪɚɦɢ ɨɬɨɩɥɟɧɢɹ ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɦ ɛɚɤɨɦ, 

ɯɨɥɨɞɧɵɣ ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɧɚɱɢɧɚɟɬ ɩɨɫɬɭɩɚɬɶ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ ɌȺ, ɜɵɬɟɫɧɹɹ 

ɝɨɪɹɱɭɸ ɜɨɞɭ ɢɡ ɜɟɪɯɧɟɣ ɟɝɨ ɱɚɫɬɢ ɜ ɩɨɞɚɸɳɭɸ ɦɚɝɢɫɬɪɚɥɶ. 

ɉɪɢ ɷɬɨɦ ɝɨɪɹɱɚɹ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɨɫɬɭɩɚɟɬ ɤɨ ɜɫɟɦ ɩɪɢɛɨɪɚɦ 

ɨɬɨɩɥɟɧɢɹ. 

ɇɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɬɟɩɥɚ ɞɥɹ ɨɛɨɝɪɟɜɚ ɩɨɦɟɳɟɧɢɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

ɪɟɝɭɥɢɪɭɟɬɫɹ ɤɨɦɧɚɬɧɵɦ ɞɚɬɱɢɤɨɦ ɬɟɦɩɟɪɚɬɭɪɵ, ɫɢɝɧɚɥ ɨɬ ɤɨɬɨɪɨɝɨ ɩɨɫɬɭɩɚɟɬ 

ɜ ɩɨɝɨɞɨɡɚɜɢɫɢɦɵɣ ɤɨɧɬɪɨɥɥɟɪ, ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɭɩɪɚɜɥɹɟɬ ɪɚɛɨɬɨɣ 

ɬɪɟɯɯɨɞɨɜɵɯ ɤɥɚɩɚɧɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɜɵɯɨɞɚɯ ɫ ɌȺ ɜ ɨɛɟɢɯ ɦɚɝɢɫɬɪɚɥɹɯ. 

ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɜ ɤɨɦɧɚɬɟ ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɞɚɬɱɢɤ ɜɵɞɚɟɬ  

ɫɢɝɧɚɥ ɧɚ ɩɨɝɨɞɨɡɚɜɢɫɢɦɵɣ ɤɨɧɬɪɨɥɥɟɪ, ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɩɪɟɞɟɥɹɟɬ 

ɫɬɟɩɟɧɶ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɬɪɟɯɯɨɞɨɜɵɯ ɤɥɚɩɚɧɨɜ, ɤɨɬɨɪɵɟ 

ɨɝɪɚɧɢɱɢɜɚɸɬ ɩɨɞɚɱɭ ɝɨɪɹɱɟɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɫɢɫɬɟɦɭ, ɩɟɪɟɧɚɩɪɚɜɥɹɹ ɟɝɨ 

ɨɛɪɚɬɧɨ ɜ ɌȺ. 

ɉɟɪɟɞ ɨɬɨɩɢɬɟɥɟɦ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɫɬɨɢɬ ɫɥɟɞɭɸɳɚɹ ɡɚɞɚɱɚ: ɧɚɝɪɟɬɶ 

ɢɦɟɸɳɢɣɫɹ ɜ ɌȺ ɡɚɩɚɫ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɨɪɹɞɤɚ 90 – 95℃. 

ȿɫɥɢ ɩɨɫɬɚɜɢɬɶ ɌȺ ɜ ɫɜɨɣ ɞɨɦ, ɬɨ ɷɬɨ ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ 

ɡɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɨɬɨɩɥɟɧɢɟ. 

Ⱦɟɥɨ ɜ ɬɨɦ, ɱɬɨ ɧɚɪɹɞɭ ɫ ɨɛɵɱɧɨɣ ɮɨɪɦɨɣ ɨɩɥɚɬɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, 

ɫɭɳɟɫɬɜɭɟɬ, ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ ɦɧɨɝɨɬɚɪɢɮɧɚɹ, ɤɨɬɨɪɚɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 

ɪɚɡɥɢɱɧɭɸ ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɚɤ ɞɧɟɦ, ɬɚɤ ɢ ɧɨɱɶɸ.  

Ⱦɧɟɜɧɨɣ ɬɚɪɢɮ ɞɟɥɢɬɫɹ ɧɚ ɞɜɚ ɩɟɪɢɨɞɚ, ɜ ɩɢɤɨɜɵɣ ɩɟɪɢɨɞ ɬɚɪɢɮ ɜɵɲɟ 

ɨɛɵɱɧɨɝɨ, ɜ ɩɨɥɭɩɢɤɨɜɵɣ ɪɚɜɟɧ ɨɛɵɱɧɨɦɭ, ɧɨ ɡɚɬɨ ɧɨɱɧɨɣ – ɩɪɢɦɟɪɧɨ ɜ 3 ɪɚɡɚ 
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ɧɢɠɟ.  

ɉɟɪɟɣɞɹ ɧɚ ɬɚɤɭɸ ɮɨɪɦɭ ɨɩɥɚɬɵ, ɦɨɠɧɨ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɷɥɟɤɬɪɨɤɨɬɟɥ 

ɬɨɥɶɤɨ ɧɨɱɶɸ, ɨɬɚɩɥɢɜɚɹ ɞɨɦ ɜ ɩɢɤɨɜɵɣ ɩɟɪɢɨɞ ɡɚ ɫɱɟɬ ɧɚɤɨɩɥɟɧɧɨɝɨ ɜ ɌȺ 

ɬɟɩɥɚ. 

Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɬɟɩɥɨɜɵɦ ɭɡɥɨɦ ɂɀɋ ɢ 

ɜɫɬɪɚɢɜɚɧɢɹ ɩɟɪɜɨɝɨ ɜ ɨɛɳɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ «ɍɦɧɵɣ ɞɨɦ», ɹɜɥɹɟɬɫɹ 

ɩɪɢɛɨɪ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɤɚɤ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɱɢɬɵɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɫ ɞɚɬɱɢɤɨɜ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɤɚɤ ɫ ɞɚɬɱɢɤɨɜ ɩɨɥɨɠɟɧɢɹ ɨɬɤɪɵɬɢɹ ɬɪɟɯɯɨɞɨɜɵɯ ɤɥɚɩɚɧɨɜ, ɬɚɤ ɢ 

ɭɩɪɚɜɥɟɧɢɹ ɩɨɫɥɟɞɧɢɦɢ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɰɢɪɤɭɥɹɰɢɨɧɧɵɦɢ 

ɧɚɫɨɫɚɦɢ. 

ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɟɦ ɩɨɝɨɞɨɡɚɜɢɫɢɦɵɣ ɤɨɧɬɪɨɥɥɟɪ Ɋɨɫɫɢɣɫɤɨɣ 

ɢɧɠɢɧɢɪɢɧɝɨɜɨɣ ɮɢɪɦɵ «ZONT», ɦɨɞɟɥɢ H–1000+.  

ɇɚ ɪɢɫɭɧɤɚɯ 20,21 ɢɡɨɛɪɚɠɟɧɵ ɫɯɟɦɵ: ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɢ 

ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ, ɭɩɪɚɜɥɟɧɢɹ ɬɟɩɥɨɜɵɦ ɭɡɥɨɦ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ 

ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɨɝɨɞɨɡɚɜɢɫɢɦɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɮɢɪɦɵ ZONT H–1000+.  
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KSS 1.1 KSS 2.1 KSS 3.1 K 1.1 K 3.1K 2.1

Ȼɥɨɤ ɌЭɇ
ɌЭɇȻ- 3ɯ5ɤȼɬ ZOTA

ɇаɫɨɫ
Цɢɪɤɭɥɹɰɢɨ

ɧɧɵɣ

DAB Evosta 

40-70/ 180

ɇаɫɨɫ
Цɢɪɤɭɥɹɰɢɨ

ɧɧɵɣ

DAB Evosta 

40-70/ 180 

Кɥаɩаɧ 
ɬɪɟɯɯɨɞɨɜɵɣ

SMART

QT530435

Dɭ 32 Pɍ 20

K1

K2

K3

K4

K 4.1

NPE

QF2 QF3 QF4 QF5 QF6

QF1 ...QF3,

ȼɵɤɥɸɱаɬɟɥɶ 
аɜɬɨɦаɬɢɱɟɫɤɢɣ
ȼȺ47-29-1ɋ40

QF6 

ȼɵɤɥɸɱаɬɟɥɶ 
аɜɬɨɦаɬɢɱɟɫɤɢɣ
ȼȺ47-29-1ɋ6

QF4,QF5 

ȼɵɤɥɸɱаɬɟɥɶ 
аɜɬɨɦаɬɢɱɟɫɤɢɣ 
ɞɢɮɮɟɪɟɧɰɢаɥɶɧɵɣ  
ȺȼДɌ32-22C6-A

  

K1...K4  

Ɋɟɥɟ 
ɩɪɨɦɟɠɭɬɨɱɧɨɟ
ɉɊ102

1

2

3

4

1. ɜɵɯɨɞ ɩɨɝɨɞɨɡаɜɢɫɢɦɨɝɨ ɤɨɧɬɪɨɥɥɟɪа 
«ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧаɫɨɫ 1 ɤɨɧɬɭɪ».

2. ɜɵɯɨɞ ɩɨɝɨɞɨɡаɜɢɫɢɦɨɝɨ ɤɨɧɬɪɨɥɥɟɪа 
«ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧаɫɨɫ 2 ɤɨɧɬɭɪ».

3. ɜɵɯɨɞ ɩɨɝɨɞɨɡаɜɢɫɢɦɨɝɨ ɤɨɧɬɪɨɥɥɟɪа 
«ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɤɥаɩаɧ «Ɉɬɤɪɵɬɨ».

4. ɜɵɯɨɞ ɩɨɝɨɞɨɡаɜɢɫɢɦɨɝɨ ɤɨɧɬɪɨɥɥɟɪа 
«ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɤɥаɩаɧ «Заɤɪɵɬɨ».

 

Ɋɢɫɭɧɨɤ 20 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɬɟɩɥɨɜɵɦ 
ɭɡɥɨɦ 
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FU

HL1

HL2

HL3 HL5HL4

220 ȼL

KQC1

KMT1

N

SA1

GSM

KMT2

KMT 1.1.1

KMT 2.1

KMT 1.2.1

KSG1

KSG 1.1

KSS1 KSS3KSS2

KQC 1.1

SK1

Ɍ

SA1 Вɵɤɥɸɱаɬɟɥɶ ɬɢɩа KCD4 16A 250V

FU ɉɪɟɞɨɯɪаɧɢɬɟɥɶ  2A 220B

HL1 …. HL5 Ʌаɦɩа ɤɨɧɬɪɨɥɶɧаɹ N814-R-220B

KQC1 Ɋɟɥɟ ɤɨɦɦɭɬаɰɢɨɧɧɨɟ ɫ ɩɨɦɨщɶɸ GSM ɫɜɹɡɢ
       T201

KSG1 Ʉɨɧɬɪɨɥɥɟɪ ɩɨɝɨɞɨɡаɜɢɫɢɦɵɣ  H-1000+

KMT1 Ɋɟɥɟ ɜɪɟɦɟɧɢ ɫɭɬɨɱɧɨɟ TM-612

KSS1 … KSS3 Ɋɟɥɟ ɤɨɦɦɭɬаɰɢɨɧɧɨɟ ɬɜɟɪɞɨɬɟɥɶɧɨɟ 
SSR-25 AA

SK1 Ɍɟɪɦɨɜɵɤɥɸɱаɬɟɥɶ KSD 9700 10A 40  C

KMT2 Ɋɟɥɟ ɜɪɟɦɟɧɢ аɫɬɪɨɧɨɦɢɱɟɫɤɨɟ ɊɋZ-525

Ɍ

GSM

 

Ɋɢɫɭɧɨɤ 21 – ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ ɭɩɪɚɜɥɟɧɢɹ ɬɟɩɥɨɜɵɦ 
ɭɡɥɨɦ 
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Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɫɯɟɦ ɜ ɰɟɥɨɦ: 

• KQC1 – ɪɟɥɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɜɤɥɸɱɟɧɢɹ ɱɟɪɟɡ GSM ɫɜɹɡɶ 

ɬɢɩɚ Ɍ 201 

• KSQ1– ɩɨɝɨɞɨɡɚɜɢɫɢɦɵɣ ɤɨɧɬɪɨɥɥɟɪ ɬɢɩɚ H–1000+ 

• KMT1–ɪɟɥɟ ɜɪɟɦɟɧɢ ɬɢɩɚ ɌɆ 612 

• ɄɆɌ2–ɪɟɥɟ ɜɪɟɦɟɧɢ ɚɫɬɪɨɧɨɦɢɱɟɫɤɨɟ ɬɢɩɚ PCZ–525 

• KSS1÷KSS3–ɪɟɥɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɟ ɬɜɟɪɞɨɬɟɥɶɧɨɟ ɬɢɩɚ SSR–25 AA 

• SK1–ɬɟɪɦɨɜɵɤɥɸɱɚɬɟɥɶ KSD 970010A 40℃ 

• K1…K4–ɪɟɥɟ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɉɊ 102  

• QF1÷QF3; – ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȺ47–29–1ɋ40 

• QF6 – ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȺ47–29–1ɋ6 

• QF4; QF5–ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȺȼȾɌ32–

22ɋ6–Ⱥ 

Ʌɨɝɢɤɚ ɪɚɛɨɬɵ ɭɩɪɚɜɥɟɧɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɚɧɚɥɢɡɟ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ, ɚ ɬɚɤɠɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɟɤɭɳɟɦ ɜɪɟɦɟɧɢ ɞɚɬɟ ɪɚɛɨɬɵ. 

ȼ ɩɨɝɨɞɨɡɚɜɢɫɢɦɨɦ ɤɨɧɬɪɨɥɥɟɪɟ ɢɦɟɸɬɫɹ ɜɧɭɬɪɟɧɧɢɟ ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ 

ɤɥɸɱɢ, ɤɨɬɨɪɵɟ ɨɬɜɟɱɚɸɬ ɡɚ ɜɤɥɸɱɟɧɢɟ/ɨɬɤɥɸɱɟɧɢɟ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ 

ɧɚɫɨɫɨɜ 1 ɢ 2 ɤɨɧɬɭɪɚ, ɩɨɥɨɠɟɧɢɹ ɪɟɝɭɥɢɪɨɜɨɱɧɨɝɨ ɬɪɟɯɯɨɞɨɜɨɝɨ ɤɥɚɩɚɧɚ ɢ 

ɜɤɥɸɱɟɧɢɹ ɢɥɢ ɨɬɤɥɸɱɟɧɢɹ ɧɚɝɪɭɡɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɤɨɬɥɚ. 

Ɋɟɥɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɤɥɸɱɟɧɢɹ ɱɟɪɟɡ GSM ɫɜɹɡɶ 

ɞɢɫɬɚɧɰɢɨɧɧɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɤɥɸɱɚɬɶ ɢɥɢ ɜɤɥɸɱɚɬɶ ɩɢɬɚɧɢɟ ɧɚ ɫɯɟɦɭ ɜ 

ɰɟɥɨɦ, ɚ ɬɚɤɠɟ ɩɨɥɭɱɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚ ɥɸɛɨɣ ɫɨɬɨɜɵɣ 

ɬɟɥɟɮɨɧ. 

Ɋɟɥɟ ɜɪɟɦɟɧɢ ɫɭɬɨɱɧɨɟ ɌɆ612 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɞɜɨɟɧɧɵɣ ɫɭɬɨɱɧɵɣ 

ɬɚɣɦɟɪ ɢ ɨɬɜɟɱɚɟɬ ɡɚ ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɛɨɬɵ ɤɨɬɥɚ ɜ ɱɚɫɵ ɩɢɤɨɜɨɝɨ, ɩɨɥɭɩɢɤɨɜɨɝɨ ɢɥɢ ɧɨɱɧɨɝɨ ɩɟɪɢɨɞɚ, ɫ 
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ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɨ ɫ ɩɪɢɛɨɪɨɦ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ «ɬɪɟɯɡɨɧɧɨɣ» ɫɯɟɦɟ 

ɭɱɟɬɚ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɋɟɥɟ ɜɪɟɦɟɧɢ ɚɫɬɪɨɧɨɦɢɱɟɫɤɨɟ ɊɋZ–525 ɨɬɜɟɱɚɟɬ ɡɚ ɩɨɥɨɠɟɧɢɟ ɞɟɣɫɬɜɢɹ 

ɡɚɳɢɬɵ ɨɬ ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ ɜ ɫɚɦɵɣ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ, ɩɪɢɧɭɞɢɬɟɥɶɧɨ 

ɩɨɞɞɟɪɠɢɜɚɹ ɬɟɦɩɟɪɚɬɭɪɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɱɟɪɟɡ ɬɟɪɦɨɜɵɤɥɸɱɚɬɟɥɶ KSD S700 

ɧɚ ɭɪɨɜɧɟ 40℃.  

Ʉɨɦɦɭɬɢɪɭɸɬ ɜɤɥɸɱɟɧɢɟ–ɨɬɤɥɸɱɟɧɢɟ Ɍɗɇ ɫɨɜɪɟɦɟɧɧɵɟ ɬɜɟɪɞɨɬɟɥɶɧɵɟ 

ɪɟɥɟ ɬɢɩɚ SSR–25ȺȺ 

ɉɪɢɜɟɞɟɦ ɩɪɢɦɟɪ ɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɪɚɛɨɬɵ: 

ɇɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɟ ɩɨɤɚɡɚɧɨ, ɩɨɞɤɥɸɱɟɧɢɟ 

ɧɚɝɪɭɡɤɢ ɤ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɜɵɤɥɸɱɚɬɟɥɹɦ ɞɥɹ ɡɚɳɢɬ ɨɬ ɬɨɤɨɜ ɄɁ, ɚ ɱɟɪɟɡ 

ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɪɟɥɟ ɉɊ 102 ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ ɜɧɭɬɪɟɧɧɢɟ 

ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɤɨɧɬɚɤɬɧɵɟ ɝɪɭɩɩɵ ɩɨɝɨɞɨɡɚɜɢɫɢɦɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ. 

2.1 Ⱥɜɬɨɦɚɬɢɤɚ ZONT (ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɨɬɨɩɥɟɧɢɟɦ) 
Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɩɨɝɨɞɨɡɚɜɢɫɢɦɵɣ ɤɨɧɬɪɨɥɥɟɪ H–1000+ ɮɢɪɦɵ 

«ZONT» (ɪɢɫɭɧɨɤ 22). 

ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɨɬɨɩɢɬɟɥɶɧɵɟ ɤɨɧɬɪɨɥɥɟɪɵ ZONT ɨɛɴɟɞɢɧɹɸɬ ɜ ɨɞɧɨɦ 

ɭɫɬɪɨɣɫɬɜɟ ɧɟɫɤɨɥɶɤɨ ɮɭɧɤɰɢɣ: ɨɧɢ ɦɨɝɭɬ ɭɩɪɚɜɥɹɬɶ ɤɨɬɥɨɦ, ɤɨɧɬɭɪɚɦɢ 

ɨɬɨɩɥɟɧɢɹ ɢ Ƚȼɋ, ɚ ɬɚɤɠɟ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 

ɩɨɞɤɥɸɱɚɟɦɵɯ ɞɚɬɱɢɤɨɜ (ɞɚɜɥɟɧɢɹ, ɩɪɨɬɟɱɤɢ, ɭɬɟɱɤɢ ɝɚɡɚ ɢ ɬ.ɩ.)[14].  

Ɉɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɨɬ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚ ɪɵɧɤɟ ɚɧɚɥɨɝɨɜ ɜ ɬɨɦ, ɧɚɲ 

ɤɨɧɬɪɨɥɥɟɪ ɧɟ ɢɦɟɟɬ ɩɪɟɞɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫɯɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɫɜɨɛɨɞɧɨ 

ɩɪɨɝɪɚɦɦɢɪɭɟɬɫɹ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ 

ɨɬɨɩɥɟɧɢɹ. 

ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɨɬɨɩɢɬɟɥɶɧɵɟ ɤɨɧɬɪɨɥɥɟɪɵ ZONT ɨɛɴɟɞɢɧɹɸɬ ɜ ɨɞɧɨɦ 

ɭɫɬɪɨɣɫɬɜɟ ɧɟɫɤɨɥɶɤɨ ɮɭɧɤɰɢɣ: ɨɧɢ ɦɨɝɭɬ ɭɩɪɚɜɥɹɬɶ ɤɨɬɥɨɦ, ɤɨɧɬɭɪɚɦɢ 

ɨɬɨɩɥɟɧɢɹ ɢ Ƚȼɋ, ɚ ɬɚɤɠɟ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 

ɩɨɞɤɥɸɱɚɟɦɵɯ ɞɚɬɱɢɤɨɜ (ɞɚɜɥɟɧɢɹ, ɩɪɨɬɟɱɤɢ, ɭɬɟɱɤɢ ɝɚɡɚ ɢ ɬ.ɩ.).  
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Ɉɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɨɬ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚ ɪɵɧɤɟ ɚɧɚɥɨɝɨɜ ɜ ɬɨɦ, ɧɚɲ 

ɤɨɧɬɪɨɥɥɟɪ ɧɟ ɢɦɟɟɬ ɩɪɟɞɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫɯɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɫɜɨɛɨɞɧɨ 

ɩɪɨɝɪɚɦɦɢɪɭɟɬɫɹ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ 

ɨɬɨɩɥɟɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 22 – ɉɨɝɨɞɨɡɚɜɢɫɢɦɵɣ ɤɨɧɬɪɨɥɥɟɪ H–1000+ 

 

ɍɩɪɚɜɥɟɧɢɟ ɤɨɧɬɭɪɚɦɢ ɢ ɩɨɞɤɥɸɱɟɧɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ (ɩɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɦɭ ɚɥɝɨɪɢɬɦɭ) ɢɥɢ ɜ 

ɪɭɱɧɨɦ ɪɟɠɢɦɟ – ɞɢɫɬɚɧɰɢɨɧɧɨ, ɱɟɪɟɡ ɂɧɬɟɪɧɟɬ–ɫɟɪɜɢɫ ɢ ɦɨɛɢɥɶɧɨɟ 

ɩɪɢɥɨɠɟɧɢɟ. Ʉɨɧɬɪɨɥɶ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɢ ɫɨɫɬɨɹɧɢɹ 

ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɫɬɭɩɟɧ ɢɡ ɥɢɱɧɨɝɨ ɤɚɛɢɧɟɬɚ ɂɧɬɟɪɧɟɬ–ɫɟɪɜɢɫɚ, 

ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɢ ɱɟɪɟɡ ɝɨɥɨɫɨɜɭɸ ɫɜɹɡɶ.  

Ʉɨɧɬɪɨɥɥɟɪ ɜɵɩɨɥɧɹɟɬ ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɨ ɮɭɧɤɰɢɣ: ɭɩɪɚɜɥɟɧɢɟ ɤɨɬɥɨɦ/ 2 

ɤɨɬɥɚɦɢ ɜ ɤɚɫɤɚɞɟ ɢɥɢ ɩɨ ɪɚɫɩɢɫɚɧɢɸ, ɤɨɧɬɭɪɚɦɢ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɢ 

ɛɨɣɥɟɪɨɦ Ƚȼɋ, ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɞɚɬɱɢɤɨɜ (ɞɚɜɥɟɧɢɹ, 

ɩɪɨɬɟɱɤɢ, ɭɬɟɱɤɢ ɝɚɡɚ, ɨɯɪɚɧɧɵɯ ɢ ɬ.ɩ.). Ɉɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɤɨɧɬɪɨɥɥɟɪɚ ɨɬ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɚɧɚɥɨɝɨɜ – ɨɬɫɭɬɫɬɜɢɟ ɩɪɟɞɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫɯɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɜɨɡɦɨɠɧɨɫɬɢ ɝɢɛɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɤɨɬɟɥɶɧɨɣ. 
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ZONT H–1000+ ɟɞɢɧɨɜɪɟɦɟɧɧɨ ɦɨɠɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɢ ɭɱɢɬɵɜɚɬɶ 

ɩɨɤɚɡɚɧɢɹ ɬɟɪɦɨɞɚɬɱɢɤɨɜ ɩɨɦɟɳɟɧɢɹ, ɭɥɢɰɵ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɩɨɥɭɱɟɧɧɵɦɢ ɞɚɧɧɵɦɢ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ. 

Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɦɨɠɟɬ ɭɱɢɬɵɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɢ 

ɧɟɞɟɥɶɧɨɟ ɪɚɫɩɢɫɚɧɢɟ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɤɨɧɬɪɨɥɢɪɭɟɬ ɪɚɛɨɬɭ ɩɪɨɜɨɞɧɵɯ (6 

ɜɯɨɞɨɜ) ɢ ɪɚɞɢɨɞɚɬɱɢɤɨɜ (ɞɨ 40 ɪɚɞɢɨɭɫɬɪɨɣɫɬɜ) ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ – 

ɩɪɨɬɟɱɤɚ ɜɨɞɵ, ɭɬɟɱɤɚ ɝɚɡɚ, ɡɚɞɵɦɥɟɧɢɟ, ɞɚɬɱɢɤɢ ɞɜɢɠɟɧɢɹ, ɪɚɡɦɵɤɚɧɢɹ ɢ ɞɪ., 

ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɱɚɫɬɨɬɟ 433 ɢ 868 ɆȽɰ. 

ɉɪɢ ɨɬɤɥɨɧɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɨɬ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɢ 

ɚɜɚɪɢɹɯ ɤɨɧɬɪɨɥɥɟɪ ɨɬɩɪɚɜɥɹɟɬ ɨɩɨɜɟɳɟɧɢɹ ɱɟɪɟɡ ɢɧɬɟɪɧɟɬ ɢ ɫɨɬɨɜɭɸ ɫɜɹɡɶ, 

ɬɚɤɠɟ ɫɢɝɧɚɥɢɡɢɪɭɟɬ ɨ ɫɪɚɛɚɬɵɜɚɧɢɢ ɞɚɬɱɢɤɨɜ ɫ ɜɤɥɸɱɟɧɢɟɦ ɫɢɪɟɧɵ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɡɚɩɢɫɶ ɢ ɯɪɚɧɟɧɢɟ ɢɫɬɨɪɢɢ ɫɨɛɵɬɢɣ (ɨɲɢɛɨɤ, ɚɜɚɪɢɣ, 

ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪ). 

ɍɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɨɬɨɩɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ (ɩɨ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɦɭ ɚɥɝɨɪɢɬɦɭ) ɢɥɢ ɞɢɫɬɚɧɰɢɨɧɧɨ. 

Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ ɢ ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɫɬɭɩɟɧ ɢɡ 

ɥɢɱɧɨɝɨ ɤɚɛɢɧɟɬɚ ɜɟɛ–ɫɟɪɜɢɫɚ, ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ (ɞɥɹ iOS ɢ Android), 

ɱɟɪɟɡ SMS ɢ ɝɨɥɨɫɨɜɭɸ ɫɜɹɡɶ. Ʉɨɦɚɧɞɵ ɧɚ ɤɨɧɬɪɨɥɥɟɪ ɦɨɝɭɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɫ 

ɥɸɛɨɝɨ ɬɟɥɟɮɨɧɚ, ɩɥɚɧɲɟɬɚ ɢɥɢ ɉɄ. 

Ɉɛɧɨɜɥɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɜɟɪɫɢɢ ɩɪɨɲɢɜɤɢ, ɚ ɬɚɤɠɟ 

ɫɦɟɧɚ ɧɚɫɬɪɨɟɤ ɩɪɨɢɡɜɨɞɹɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɨ ɱɟɪɟɡ ɢɧɬɟɪɧɟɬ (ɛɟɡ ɩɨɞɤɥɸɱɟɧɢɹ ɤ 

ɤɨɧɬɪɨɥɥɟɪɭ). 

Ɏɭɧɤɰɢɢ: 

ɍɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɚɦɢ ɨɬɨɩɥɟɧɢɹ, Ƚȼɋ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ (6 ɭɩɪɚɜɥɹɟɦɵɯ ɜɵɯɨɞɨɜ ɬɢɩɚ «ɨɬɤɪɵɬɵɣ ɤɨɥɥɟɤɬɨɪ») 

• ɍɩɪɚɜɥɟɧɢɟ ɨɬɨɩɥɟɧɢɟɦ ɩɨ ɰɢɮɪɨɜɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɱɟɪɟɡ ɜɧɟɲɧɢɟ 

ɚɞɚɩɬɟɪɵ (OpenTherm, E–Bus, Navien) 

• ȼɨɡɦɨɠɧɨɫɬɶ ɝɢɛɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ ɪɟɲɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɤɨɬɟɥɶɧɨɣ 
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• ɍɩɪɚɜɥɟɧɢɟ 2–ɦɹ ɤɨɬɥɚɦɢ ɜ ɤɚɫɤɚɞɟ ɢɥɢ ɩɨ ɪɚɫɩɢɫɚɧɢɸ 

• ɉɥɚɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫɦɟɫɢɬɟɥɶɧɵɦɢ ɤɥɚɩɚɧɚɦɢ 

• ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɤɨɦɧɚɬɧɵɦɢ ɪɟɝɭɥɹɬɨɪɚɦɢ (ɬɟɪɦɨɫɬɚɬɚɦɢ) 

• Ʉɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ/ɬɟɩɥɨɧɨɫɢɬɟɥɹ/ɭɥɢɰɵ 

• Ʉɨɧɬɪɨɥɶ ɩɪɨɜɨɞɧɵɯ ɢ ɪɚɞɢɨɞɚɬɱɢɤɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ (ɭɬɟɱɤɢ 

ɜɨɞɵ ɢ ɝɚɡɚ, ɞɵɦɚ, ɨɯɪɚɧɧɵɟ) 

• ɍɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɨɬɨɩɥɟɧɢɹ ɜ ɩɨɝɨɞɨɡɚɜɢɫɢɦɨɦ ɪɟɠɢɦɟ ɢ ɫ ɉɂȾ–

ɪɟɝɭɥɹɬɨɪɨɦ 

• ɋɨɤɪɚɳɟɧɢɟ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ 

• Ɉɩɨɜɟɳɟɧɢɟ ɩɪɢ ɨɬɤɥɨɧɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɨɬ 

ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɢ ɚɜɚɪɢɹɯ 

• Ƚɪɚɮɢɱɟɫɤɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɞɢɧɚɦɢɤɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 

ɇɨɦɟɪ ɜɵɯɨɞɚ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɚ 

Ⱦɥɹ ɧɚɫɬɪɨɣɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɤɨɧɬɭɪɚ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜɵɯɨɞɵ 

ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɦɢ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟ (ɧɨɦɟɪ ɜɵɯɨɞɚ 

ɤɨɧɬɪɨɥɥɟɪɚ, ɤ ɤɨɬɨɪɨɦɭ ɩɨɞɤɥɸɱɟɧ ɧɚɫɨɫ ɢɥɢ ɫɦɟɫɢɬɟɥɶ ɢɥɢ ɫɚɦ ɤɨɬɟɥ). ɉɪɢ 

ɩɨɞɤɥɸɱɟɧɢɢ ɬɪɟɯɯɨɞɨɜɨɝɨ ɤɥɚɩɚɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɜɚ ɜɵɯɨɞɚ (ɡɚɞɚɧɧɵɣ ɜ 

ɧɚɫɬɪɨɣɤɚɯ ɢ ɡɚɞɚɧɧɵɣ+1). 

ɇɚɡɧɚɱɟɧɢɟɦ ɜɵɯɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɩɨɫɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɧɬɭɪɚ 

ɨɬɨɩɥɟɧɢɹ. ȿɫɥɢ ɜɵɛɪɚɬɶ ɧɚɫɬɪɨɣɤɭ «ɂɫɩɨɥɶɡɭɟɬɫɹ ɛɟɡ ɭɩɪɚɜɥɟɧɢɹ ɜɵɯɨɞɨɦ» 

(ɪɢɫɭɧɨɤ 23), ɬɨ ɤɨɧɬɭɪ ɛɭɞɟɬ ɡɚɞɟɣɫɬɜɨɜɚɧ, ɧɨ ɫɚɦ ɭɩɪɚɜɥɹɬɶ 

ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɨɦ ɧɟ ɛɭɞɟɬ, ɨɧ ɦɨɠɟɬ ɮɨɪɦɢɪɨɜɚɬɶ ɡɚɩɪɨɫ ɧɚ ɬɟɩɥɨ ɨɬ ɩɟɪɜɨɣ 

ɡɨɧɵ. 

Ɋɢɫɭɧɨɤ 23 – ɇɨɦɟɪɚ ɜɵɯɨɞɨɜ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɚ 
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ɇɨɦɟɪ ɬɟɪɦɨɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ 

ȼɵɛɨɪ ɧɨɦɟɪɚ ɬɟɪɦɨɞɚɬɱɢɤɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ɢ ɩɨ ɤɨɬɨɪɨɦɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟ. 

ɇɨɦɟɪ ɪɟɡɟɪɜɧɨɝɨ ɬɟɪɦɨɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ 

ȼɵɛɨɪ ɧɨɦɟɪɚ ɬɟɪɦɨɞɚɬɱɢɤɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɨɝɨ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɬɟɪɦɨɞɚɬɱɢɤɚ. 

Ƚɢɫɬɟɪɟɡɢɫ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɇɚɫɬɪɨɣɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɱɚɫɬɵɯ ɜɤɥɸɱɟɧɢɣ ɜɵɤɥɸɱɟɧɢɣ 

ɪɟɝɭɥɹɬɨɪɚ. ȿɫɥɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɜɨɡɞɭɯɭ, ɬɨ ɝɢɫɬɟɪɟɡɢɫ 

ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɞɚɬɱɢɤɭ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ. ȿɫɥɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ 

ɩɨ ɬɟɩɥɨɧɨɫɢɬɟɥɸ, ɬɨ ɝɢɫɬɟɪɟɡɢɫ ɩɪɢɦɟɧɹɟɬɫɹ ɤ ɞɚɬɱɢɤɭ ɬɟɦɩɟɪɚɬɭɪɵ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

Ɂɚɞɟɪɠɤɚ ɜɤɥɸɱɟɧɢɹ ɧɚɝɪɟɜɚ 

Ɂɚɞɟɪɠɤɚ ɜɵɤɥɸɱɟɧɢɹ ɧɚɝɪɟɜɚ 

ɇɚɫɬɪɨɣɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɡɚɞɚɧɢɹ ɡɚɞɟɪɠɟɤ ɪɚɛɨɬɵ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɚ 

(ɜɵɛɟɝ ɧɚɫɨɫɚ). ɉɪɢɦɟɧɹɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɬɢɩɚ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɚ «Ɋɟɥɟ». 

Ɍɢɩ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɚ 

ɇɚɫɬɪɨɣɤɚ ɨɩɪɟɞɟɥɹɟɬ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɚ ɞɥɹ ɞɚɧɧɨɣ ɡɨɧɵ 

ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ɋɟɥɟ – ɜɵɯɨɞ ɜ ɪɟɠɢɦɟ ɧɚɝɪɟɜɚ ɩɨɫɬɨɹɧɧɨ ɜɤɥɸɱɟɧ 

Ɍɪɟɯɯɨɞɨɜɢɤ – (ɬɪɟɯɯɨɞɨɜɨɣ ɤɪɚɧ, ɭɩɪɚɜɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɬɪɟɦ 

ɩɪɨɜɨɞɚɦ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɚ ɜɵɯɨɞɚ – ɡɚɞɚɧɧɵɣ ɜ ɧɚɫɬɪɨɣɤɚɯ ɢ ɡɚɞɚɧɧɵɣ+1). – 

«Ɂɚɞɚɧɧɵɣ ɜ ɧɚɫɬɪɨɣɤɚɯ» ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ 1 ɪɚɡ ɜ 10 ɫɟɤ ɩɪɢ 

ɧɚɝɪɟɜɟ. «Ɂɚɞɚɧɧɵɣ + 1» – ɜɤɥɸɱɚɟɬɫɹ 1 ɪɚɡ ɜ 10 ɫɟɤ ɜ ɪɟɠɢɦɟ ɨɯɥɚɠɞɟɧɢɹ. 

ɉɪɢɦɟɪ – ɤɪɚɧ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɫɟɪɜɨɩɪɢɜɨɞɨɦ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

Ɇɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

ɇɚɫɬɪɨɣɤɚ ɩɨɪɨɝɨɜ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɯ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 
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Ɂɚɩɪɨɫ ɧɚ ɬɟɩɥɨ 

ȼɬɨɪɢɱɧɵɟ ɤɨɧɬɭɪɵ ɦɨɝɭɬ ɜɵɞɚɜɚɬɶ ɡɚɩɪɨɫ ɧɚ ɬɟɩɥɨ ɩɟɪɜɨɦɭ ɤɨɧɬɭɪɭ. 

ɉɪɢɱɟɦ ɦɨɠɧɨ ɭɤɚɡɚɬɶ ɠɟɥɚɟɦɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɪɢ ɡɚɩɪɨɫɟ 

ɬɟɩɥɚ ɨɬ ɤɚɠɞɨɝɨ ɤɨɧɬɭɪɚ. ɉɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɡɚɩɪɨɫɟ ɬɟɩɥɚ ɨɬ ɧɟɫɤɨɥɶɤɢɯ 

ɤɨɧɬɭɪɨɜ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɧɚɢɛɨɥɶɲɢɦ 

ɡɧɚɱɟɧɢɟɦ. 

ȼɚɪɢɚɧɬɵ ɡɚɩɪɨɫɨɜ ɬɟɩɥɚ: 

Ɇɚɤɫ. ɬɟɦɩɟɪɚɬɭɪɚ ɡɨɧɵ 1 – ɡɚɩɪɚɲɢɜɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɡɨɧɵ 1. 

Ɍɪɟɛɭɟɦɚɹ ɡɨɧɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ … Ɍɪɟɛɭɟɦɚɹ ɡɨɧɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ + N. 

Ɂɚɩɪɚɲɢɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɞɥɹ ɞɚɧɧɨɣ ɡɨɧɵ ɩɥɸɫ ɞɨɛɚɜɤɚ. 

Ɍɚɤɨɣ ɜɚɪɢɚɧɬ ɩɪɢɦɟɧɢɦ ɬɨɥɶɤɨ ɞɥɹ ɜɚɪɢɚɧɬɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨ 

ɬɟɩɥɨɧɨɫɢɬɟɥɸ. 

Ɏɢɤɫɢɪɨɜɚɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ – ɡɚɩɪɚɲɢɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 

ɡɧɚɱɟɧɢɹ. 

ȼɚɪɢɚɧɬɵ 1 ɢ 3 ɨɫɭɳɟɫɬɜɥɹɸɬ ɡɚɩɪɨɫ ɬɟɩɥɚ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɧɚɝɪɟɜɚ. ȼɨ 

ɜɪɟɦɹ, ɤɨɝɞɚ ɧɚɝɪɟɜ ɧɟ ɩɪɨɢɫɯɨɞɢɬ, ɡɚɩɪɨɫ ɬɟɩɥɚ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

ȼɚɪɢɚɧɬ 2 ɨɫɭɳɟɫɬɜɥɹɟɬ ɡɚɩɪɨɫ ɬɟɩɥɚ ɩɨɫɬɨɹɧɧɨ (ɬɨɥɶɤɨ ɞɥɹ ɪɟɠɢɦɚ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨ ɬɟɩɥɨɧɨɫɢɬɟɥɸ). Ɋɟɝɭɥɢɪɨɜɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ 

ɬɟɩɥɨɧɨɫɢɬɟɥɸ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɛɨɥɟɟ ɪɨɜɧɭɸ ɢ ɩɥɚɜɧɭɸ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ. 

ɇɨɦɟɪ ɤɪɢɜɨɣ ɉɁȺ 

ȼɵɛɨɪ ɧɨɦɟɪɚ ɤɪɢɜɨɣ ɞɥɹ ɪɚɛɨɬɵ ɤɨɧɬɭɪɚ ɜ ɪɟɠɢɦɟ ɉɁȺ 

(ɩɨɝɨɞɨɡɚɜɢɫɢɦɚɹ ɚɜɬɨɦɚɬɢɤɚ). ȼɫɟɝɨ ɞɨɫɬɭɩɧɨ 25 ɤɪɢɜɵɯ (ɪɢɫɭɧɨɤ 24). 
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Ɋɢɫɭɧɨɤ 24 – Ƚɪɚɮɢɤ ɫ ɧɨɦɟɪɚɦɢ ɤɪɢɜɵɯ 

 

ȼɵɛɨɪ ɡɧɚɱɟɧɢɹ «0» ɜɵɤɥɸɱɚɟɬ ɪɟɠɢɦ ɉɁȺ.  

Ɋɟɠɢɦ ɉɁȺ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧ ɤ ɥɸɛɨɦɭ ɤɨɧɬɭɪɭ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ 

ɧɚɫɬɪɨɣɤɚɦɢ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɧɚ ɭɥɢɰɟ 

Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɵ ɪɟɠɢɦɚ ɉɁȺ ɧɟɨɛɯɨɞɢɦɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ 

ɩɭɬɟɦ ɩɨɞɨɛɪɚɬɶ ɧɨɦɟɪ ɤɪɢɜɨɣ ɉɁȺ (ɧɨɦɟɪ ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬ ɧɚɪɭɠɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ). ɇɨɦɟɪ ɨɩɬɢɦɚɥɶɧɨɣ ɤɪɢɜɨɣ ɡɚɜɢɫɢɬ 

ɨɬ ɫɚɦɨɣ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɨɬ ɡɞɚɧɢɹ ɢ ɨɬ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ. 

Ɋɟɠɢɦ ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɇɚɫɬɪɨɣɤɚ ɦɟɬɨɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɥɹ ɤɨɧɬɭɪɚ ɞɜɭɯ 

ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ – ɜɨɡɞɭɯɚ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

ɇɨɦɟɪ ɜɯɨɞɚ ɜɧɟɲɧɟɝɨ ɬɟɪɦɨɫɬɚɬɚ 

Ʉɨɧɬɭɪ ɦɨɠɟɬ ɛɵɬɶ ɧɚɫɬɪɨɟɧ ɧɚ ɩɨɥɭɱɟɧɢɟ ɡɚɩɪɨɫɨɜ ɬɟɩɥɚ ɨɬ ɫɬɨɪɨɧɧɢɯ 

ɩɪɢɛɨɪɨɜ, ɧɚɩɪɢɦɟɪ, ɤɨɦɧɚɬɧɨɝɨ ɬɟɪɦɨɫɬɚɬɚ. ɋɢɝɧɚɥ ɨɬ ɬɚɤɨɝɨ ɩɪɢɛɨɪɚ 

ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɭɤɚɡɚɧɧɨɦɭ ɜ ɧɚɫɬɪɨɣɤɚɯ ɜɯɨɞɭ. ɉɪɢ ɚɤɬɢɜɧɨɦ ɫɢɝɧɚɥɟ ɧɚɝɪɟɜ 

ɞɥɹ ɤɨɧɬɭɪɚ ɪɚɡɪɟɲɚɟɬɫɹ, ɩɪɢ ɧɟɚɤɬɢɜɧɨɦ – ɛɥɨɤɢɪɭɟɬɫɹ. 

Ɋɟɠɢɦɵ ɪɚɛɨɬɵ ɡɨɧ ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɡɨɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɫɬɪɨɣɤɚɦɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɷɬɨɣ ɡɨɧɟ 

ɬɟɪɦɨɞɚɬɱɢɤɨɜ ɢ ɪɟɠɢɦɨɦ ɉɁȺ (ɬɚɛɥɢɰɚ 3).  
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Ɍɚɛɥɢɰɚ 3 – Ɋɟɠɢɦ «ɉɪɹɦɚɹ ɭɫɬɚɧɨɜɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ» 
 

ɇɚɡɜɚɧɢɟ ɞɚɬɱɢɤɚ ɉɨɥɨɠɟɧɢɟ ɞɚɬɱɢɤɚ 
1 2 

Ɍɟɪɦɨɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ (ɤɨɦɧɚɬɧɵɣ) ɇɟ ɧɚɡɧɚɱɟɧ 
Ɍɟɪɦɨɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɇɚɡɧɚɱɟɧ 

ɉɨɝɨɞɨɡɚɜɢɫɢɦɚɹ ɚɜɬɨɦɚɬɢɤɚ ȼɵɤɥɸɱɟɧɚ 

 

ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɡɚɞɚɧɧɚɹ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɥɹ ɩɟɪɜɨɣ ɡɨɧɵ 

ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɤɨɧɬɭɪ ɤɨɬɥɚ). Ɋɟɠɢɦ ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 4. 

Ɍɚɛɥɢɰɚ 4 – Ɋɟɠɢɦ «ɍɫɬɚɧɨɜɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɨ ɉɁȺ» 
 

ɇɚɡɜɚɧɢɟ ɞɚɬɱɢɤɚ ɉɨɥɨɠɟɧɢɟ ɞɚɬɱɢɤɚ 
1 2 

Ɍɟɪɦɨɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ (ɤɨɦɧɚɬɧɵɣ) ɇɟ ɧɚɡɧɚɱɟɧ 
Ɍɟɪɦɨɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ (ɭɥɢɱɧɵɣ) ɇɚɡɧɚɱɟɧ  
Ɍɟɪɦɨɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɇɚɡɧɚɱɟɧ 
ɉɨɝɨɞɨɡɚɜɢɫɢɦɚɹ ɚɜɬɨɦɚɬɢɤɚ ȼɤɥɸɱɟɧɚ 
 

ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɥɝɨɪɢɬɦɨɦ 

ɉɁȺ ɩɨ ɭɥɢɱɧɨɦɭ ɬɟɪɦɨɞɚɬɱɢɤɭ ɢ ɜɵɛɪɚɧɧɨɣ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɟ 

ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɧɚɫɬɪɨɣɤɨɣ 

«Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ». Ɋɟɠɢɦ ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 5. 

Ɍɚɛɥɢɰɚ 5 – Ɋɟɠɢɦ «Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ» 
 

ɇɚɡɜɚɧɢɟ ɞɚɬɱɢɤɚ ɉɨɥɨɠɟɧɢɟ ɞɚɬɱɢɤɚ 
1 2 

Ɍɟɪɦɨɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ (ɤɨɦɧɚɬɧɵɣ) ɇɚɡɧɚɱɟɧ 
Ɍɟɪɦɨɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɇɟ ɧɚɡɧɚɱɟɧ 
ɉɨɝɨɞɨɡɚɜɢɫɢɦɚɹ ɚɜɬɨɦɚɬɢɤɚ ȼɵɤɥɸɱɟɧɚ 
 

ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ, 

ɡɚɞɚɧɧɚɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. Ɋɟɠɢɦ ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 6. 

Ɍɚɛɥɢɰɚ 6 – Ɋɟɠɢɦ «Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɜɨɡɞɭɯɚ 
 

ɇɚɡɜɚɧɢɟ ɞɚɬɱɢɤɚ ɉɨɥɨɠɟɧɢɟ ɞɚɬɱɢɤɚ 
1 2 

Ɍɟɪɦɨɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ (ɤɨɦɧɚɬɧɵɣ) ɇɚɡɧɚɱɟɧ 
Ɍɟɪɦɨɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɇɚɡɧɚɱɟɧ 
ɉɨɝɨɞɨɡɚɜɢɫɢɦɚɹ ɚɜɬɨɦɚɬɢɤɚ ȼɵɤɥɸɱɟɧɚ 
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ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚɫɬɪɨɣɤɚ «Ɋɟɠɢɦ ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ».  

ȼɚɪɢɚɧɬɵ ɧɚɫɬɪɨɣɤɢ: 

ɉɨ ɬɟɩɥɨɧɨɫɢɬɟɥɸ (ɉɂȾ) – ɩɨ ɪɚɡɧɢɰɟ ɬɟɦɩɟɪɚɬɭɪ ɭɫɬɚɧɨɜɨɱɧɨɣ ɢ 

ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɱɢɫɥɟɧɢɟ ɭɫɬɚɧɨɜɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɉɂȾ ɪɟɝɭɥɹɬɨɪɚ. ȼɵɱɢɫɥɟɧɧɚɹ ɭɫɬɚɧɨɜɨɱɧɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɟɝɭɥɢɪɨɜɤɢ ɩɨ ɞɚɬɱɢɤɭ 

ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. Ɍɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɩɨ 

ɧɚɫɬɪɨɣɤɟ «ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ». 

Ⱦɥɹ ɜɵɯɨɞɚ ɉɂȾ ɪɟɝɭɥɹɬɨɪɚ ɧɚ ɪɚɛɨɱɢɣ ɪɟɠɢɦ ɬɪɟɛɭɟɬɫɹ ɜɪɟɦɹ, ɤɨɬɨɪɨɟ 

ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɧɟɫɤɨɥɶɤɢɯ ɱɚɫɨɜ. ɉɪɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɞɚɬɱɢɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

ɫɢɫɬɟɦɚ ɩɟɪɟɯɨɞɢɬ ɜ ɪɟɠɢɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨ ɜɨɡɞɭɯɭ, ɢɫɩɨɥɶɡɭɹ ɞɚɬɱɢɤɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɨɫɧɨɜɧɨɣ ɢɥɢ ɪɟɡɟɪɜɧɵɣ ɩɪɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɨɫɧɨɜɧɨɝɨ. 

ɉɨ ɬɟɩɥɨɧɨɫɢɬɟɥɸ (ɉɁȺ) – ɭɫɬɚɧɨɜɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɚɥɝɨɪɢɬɦɭ ɉɁȺ (ɚɧɚɥɨɝɢɱɧɨ ɪɚɛɨɬɟ ɪɟɠɢɦɚ ɛɟɡ ɞɚɬɱɢɤɚ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ) 

ɉɨ ɬɟɩɥɨɧɨɫɢɬɟɥɸ (ɉɁȺ % ɉɂȾ%) – ɡɚɞɚɟɬɫɹ ɩɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ 

ɜɥɢɹɧɢɹ ɞɜɭɯ ɚɥɝɨɪɢɬɦɨɜ ɧɚ ɭɫɬɚɧɨɜɨɱɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

ɉɨ ɬɟɩɥɨɧɨɫɢɬɟɥɸ (ɉɁȺ – ɨɝɪɚɧɢɱɟɧɢɟ ɧɚɝɪɟɜɚ) – ɭɫɬɚɧɨɜɨɱɧɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜɵɱɢɫɥɹɟɬɫɹ ɉɂȾ ɪɟɝɭɥɹɬɨɪɨɦ ɢ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ 

ɫɜɟɪɯɭ ɉɁȺ ɚɥɝɨɪɢɬɦɨɦ. 

ɉɨ ɜɨɡɞɭɯɭ (ɉɁȺ – ɨɝɪɚɧɢɱɟɧɢɟ ɧɚɝɪɟɜɚ) – ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɨ ɞɚɬɱɢɤɭ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ, ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ 

ɩɨɪɨɝɚɦɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ɉɪɢ 

ɜɤɥɸɱɟɧɧɨɦ ɪɟɠɢɦɟ ɉɁȺ ɬɚɤ ɠɟ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫɜɟɪɯɭ 

ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɉɁȺ ɚɥɝɨɪɢɬɦɨɦ. 
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3 ɉɪɢɦɟɪɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɧɟɞɪɟɧɢɹ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɨ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɚɛɨɬɵ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɭɡɥɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ 

3.1 ɋɬɨɢɦɨɫɬɶ ɜɧɟɞɪɟɧɢɹ 

ɋɪɚɜɧɢɦ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɨ ɢ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ 

ɫɢɫɬɟɦɵ «ɍɦɧɨɝɨ» ɭɩɪɚɜɥɟɧɢɹ ɤɨɬɥɨɦ. 

ɉɚɪɚɦɟɬɪɵ ɤɨɬɥɚ, ɝɞɟ:  

Pɧ = 15 ɤȼɬ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ; 

Uɧ = 0,38 ɤȼ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; 

Ɍ = 5040 ɱɚɫ – ɜɪɟɦɹ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɫɟɡɨɧɚ ɜ ɪɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɹ. 

1. ɋɪɟɞɧɟɟ ɩɨɬɪɟɛɥɟɧɢɟ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɫɟɡɨɧ ɤɨɬɥɨɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫ 

ɨɛɵɱɧɨɣ ɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɤɨɣ ɭɩɪɚɜɥɟɧɢɹ. 

ɉɪɟɞɫɬɚɜɢɦ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ 7. 

Ɍɚɛɥɢɰɚ 7 – Ⱦɚɧɧɵɟ ɝɪɚɮɢɤɚ 
 
  Ɉɤɬɹɛɪɶ ɇɨɹɛɪɶ Ⱦɟɤɚɛɪɶ əɧɜɚɪɶ Ɏɟɜɪɚɥɶ Ɇɚɪɬ Ⱥɩɪɟɥɶ Ɇɚɣ 

1 2 3 4 5 6 7 8 9 

P, ɤȼɬ 5 12 15 15 15 12 10 5 

T, ɱɚɫ 360 720 44 720 672 744 720 360 
Wh, 
ɤȼɬɱ 

1300 8640 11160 10800 10800 8918 7200 1800 

 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɫɫɱɢɬɚɟɦ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɤɨɬɥɨɦ  

ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: Wh = P∗T∗ПВଵ଴଴% , ˆˇˈ                                                                                           (1) 

P – ɦɨɳɧɨɫɬɶ, ɤȼɬ; T – ɜɪɟɦɹ, ɱɚɫ; ɉȼ – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɜɤɥɸɱɟɧɢɹ, %. 

Ɂɚɞɚɞɢɦ ɉȼ ɤɨɬɥɚ ɜ ɫɪɟɞɧɟɦ 60%.  

Ɉɛɳɟɟ ɩɨɬɪɟɛɥɟɧɢɟ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɫɟɡɨɧ ɫɨɫɬɚɜɢɬ 36 245 ɤȼɬ*ɱ.  

ɉɪɢ ɬɚɪɢɮɟ ɡɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ 

ɏɚɤɚɫɢɹ 1,65 ɪɭɛ/ɤȼɬ*ɱ, ɫɬɨɢɦɨɫɬɶ ɡɚɬɪɚɬ Ɂ1 ɩɨ ɨɩɥɚɬɟ ɩɨɬɪɟɛɥɟɧɧɨɣ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɬɟɩɥɨɫɧɚɛɠɟɧɢɸ ɠɢɥɨɝɨ ɞɨɦɚ ɫɨɫɬɚɜɢɬ 59 804 ɪɭɛ. 
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2. ɋɪɟɞɧɟɟ ɩɨɬɪɟɛɥɟɧɢɟ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɫɟɡɨɧ ɤɨɬɥɨɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɫɢɫɬɟɦɵ «ɍɦɧɨɣ ɚɜɬɨɦɚɬɢɤɢ» 

 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɧɚɝɪɭɡɤɨɣ ɩɪɢ ɩɨɝɨɞɨɡɚɜɢɫɢɦɵɦ ɤɨɧɬɪɨɥɥɟɪɨɦ ɜɵɛɟɪɟɦ 

ɢɡ ɪɢɫɭɧɤɚ №24 ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ № 12, ɩɪɟɞɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ tɧɜ40℃ ˋ tɬɧ – 

85℃ 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɟɝɨ ɜɨɡɞɭɯɚ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɫɟɡɨɧ ɜ 

ɪɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɹ ɜ ɫɪɟɞɧɟɦ  ≈ – 5,8℃, ɱɬɨ ɫɨɝɥɚɫɧɨ ɤɪɢɜɨɣ №12 ɢɡ ɪɢɫɭɧɤɚ 

№24, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɟɦɩɟɪɚɬɭɪɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ≈ tɬɧ – 55℃. 

Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɪɚɛɨɬɵ ɤɨɬɥɚ ɩɨɞ ɧɚɝɪɭɡɤɨɣ. ɍɫɬɚɧɨɜɢɜ ɜ ɫɢɫɬɟɦɭ 

ɬɟɩɥɨɚɤɤɭɦɭɥɹɬɨɪ, ˖˅ˈˎˋчˋˏ ˑ˄˝ˈˏ ˕ˈ˒ˎˑːˑ˔ˋ˕ˈˎя ˅ ˔ˋ˔˕ˈˏˈ ˕ˈ˒ˎˑ˔ː˃˄ˉˈːˋя ˇˑ ͳͲͲͲ ˎ. В˓ˈˏя ˓˃˄ˑ˕˞ ˍˑ˕ˎ˃ ˒˓ˋ ˆˋ˔˕ˈ˓ˈˊˋ˔ˈ ͵℃ 

ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: T = ଴,଴଴ଵଵ଻∗Vሺtˍ−tːሻP , ˆˇˈ                                                                                   (2) 

V – ɨɛɴɟɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 

tɤ – ɤɨɧɟɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ℃; 

tɧ – ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ℃; 

P – ɦɨɳɧɨɫɬɶ, ɤȼɬ. 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɤɨɬɥɚ ɫɨɫɬɚɜɥɹɟɬ 0,26 ɱɚɫɚ. 

Ɉɩɪɟɞɟɥɢɦ ɜɪɟɦɹ ɪɚɛɨɬɵ ɤɨɬɥɚ ɜ ɨɬɤɥɸɱɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɨɧɨ ɪɚɜɧɨ 

ɜɪɟɦɟɧɢ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɨɦɟɳɟɧɢɢ ɧɚ 1 ÷ 2 ℃, ɬɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ t = β∗ln∗ሺtభ−tːሻtమ−tː , ˆˇˈ                                                                                          (3) β – ɤɨɷɮɮɢɰɢɟɧɬ ɚɤɤɭɦɭɥɹɰɢɢ ɬɟɥɚ, ɱɚɫ; 

t1 – ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɨɦɟɳɟɧɢɢ; 

t2 – ɤɨɧɟɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɨɦɟɳɟɧɢɢ; 

tɧ – ɫɪɟɞɧɹɹ ɧɚɪɭɠɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ɩɪɢɧɹɬɚɹ ɪɚɧɟɟ – 5,8℃. 

ɉɪɢɦɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɦɟɳɟɧɢɹ ɜ ɧɚɲɟɦ ɞɨɦɟ – 22℃.  

Ɍɟɦɩɟɪɚɬɭɪɭ ɢɡɦɟɧɟɧɢɹ – 1℃.  



 

  52 

β ɩɪɢɦɟɦ ≈ 25. 

Ɍɨɝɞɚ ɜɪɟɦɹ ɨɫɬɵɜɚɧɢɹ ɢɥɢ ɩɚɭɡɵ ɪɚɛɨɬɵ ɤɨɬɥɚ ɫɨɫɬɚɜɢɬ – 0,7 ɱɚɫɚ. 

Ɉɩɪɟɞɟɥɢɦ ɉȼ ɤɨɬɥɚ ɩɨ ɮɨɪɦɭɥɟ: ПВ = t˓t˓+t˒ , ˆˇˈ                                                                                                 (4) 

tɪ – ɜɪɟɦɹ ɪɚɛɨɬɵ; 

tɩ – ɜɪɟɦɹ ɩɪɨɫɬɨɟ. ПВ = ଴,ଶ଺଴,଻+଴,ଶ଺ = Ͳ,ʹ͹ ˋˎˋ ʹ͹%.                                                                      (5) 

ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬ ɧɚɝɪɭɡɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɫɭɬɨɤ: 

• ɫ 7-00 – 10-00 ɢ 17-00 – 21-00 – ɤɨɬɟɥ ɨɬɤɥɸɱɟɧ; 

• ɫ 10-00 – 17-00 ɢ 21-00 – 23-00 – ɧɚɝɪɭɡɤɚ ɨɝɪɚɧɢɱɟɧɚ –10ɤȼɬ ɢɥɢ 66 % 

ɧɨɦɢɧɚɥɚ; 

• ɫ 23-00 – 7-00 – ɧɚɝɪɭɡɤɚ ɫɨɫɬɚɜɥɹɟɬ 15ɤȼɬ ɢɥɢ 100% ɧɨɦɢɧɚɥɚ. 

ȼ ɫɭɬɨɱɧɨɦ ɜɢɞɟ ɷɬɨ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

• 7ɱ – ɤɨɬɟɥ ɨɬɤɥɸɱɟɧ; 

• 9ɱ – ɤɨɬɟɥ ɪɚɛɨɬɚɟɬ ɩɨɞ ɧɚɝɪɭɡɤɨɣ 10ɤȼɬ; 

• 8ɱ – ɤɨɬɟɥ ɪɚɛɨɬɚɟɬ ɩɨɞ ɧɚɝɪɭɡɤɨɣ 15ɤȼɬ. 

ȼɫɟɝɨ ɤɨɬɟɥ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɫɟɡɨɧ ɨɬɪɚɛɨɬɚɟɬ: 

• ɫ ɧɚɝɪɭɡɤɨɣ 15ɤȼɬ – 1680ɱ; 

• ɫ ɧɚɝɪɭɡɤɨɣ 10ɤȼɬ – 1890ɱ; 

• ɫ ɧɚɝɪɭɡɤɨɣ 0 ɤȼɬ – 1470ɱ. 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɫ ɭɱɟɬɨɦ ɫɪɟɞɧɟɝɨ ɉȼ 27% ɩɨ 

ɤɚɠɞɨɦɭ ɢɡ ɪɟɠɢɦɨɜ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: Wh = ПВ ∗ P ∗ T, ˆˇˈ                                                                                       (6) 

ɉȼ – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɜɤɥɸɱɟɧɢɹ, %; 

P – ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ, ɤȼɬ; 

T – ɜɪɟɦɹ ɪɚɛɨɬɵ, ɱɚɫ. 

 

Ɍɨɝɞɚ ɩɪɢ ɪɟɠɢɦɟ «66%» 
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Wh଺଺ = Ͳ,ʹ͹ ∗ ͳͲ ∗ ͳͺͻͲ = ͷͳͲ͵ ˍВ˕ ∗ ч                                                    (7) 

ɍɜɟɥɢɱɢɦ ɉȼ ɤɨɬɥɚ ɞɥɹ ɧɨɱɧɨɝɨ ɪɟɠɢɦɚ ɫ ɭɱɟɬɨɦ 100% ɧɚɝɪɟɜɚ 

ɬɟɩɥɨɚɤɤɭɦɭɥɹɬɨɪɚ – ɧɚ 15%, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɉȼ ɞɥɹ ɧɨɱɧɨɝɨ ɪɟɠɢɦɚ ɫɨɫɬɚɜɢɬ – 

0,31. 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ ɧɨɱɧɨɦ ɪɟɠɢɦɟ: Whଵ଴଴ = Ͳ,͵ͳ ∗ ͳͷ ∗ ͳ͸ͺͲ = ͹ͺͳʹ ˍВ˕ ∗ ч                                                   (8) 

Ɉɩɪɟɞɟɥɢɦ ɡɚɬɪɚɬɵ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɫɟɡɨɧ ɩɨ ɩɨɬɪɟɛɥɟɧɧɨɣ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɫ ɬɟɩɥɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɢ ɩɨɝɨɞɨɡɚɜɢɫɢɦɵɦ ɤɨɧɬɪɨɥɟɪɨɦ 

ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: Зଶ = Wh଺଺ ∗ T˒ ˒ + Whଵ଴଴ ∗ Tː , ˆˇˈ                                                                (9) 

Wh66 – ɨɛɴɟɦ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɩɨɬɪɟɛɥɟɧɧɵɣ ɩɪɢ ɪɟɠɢɦɟ «66%», 

ɤȼɬ*ɱ; 

Ɍɩɩ – ɬɚɪɢɮ ɡɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɞɥɹ ɧɚɫɟɥɟɧɢɹ, ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ 

ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɷɥɟɤɬɪɨɨɬɨɩɢɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ ɜ ɩɨɥɭɩɢɤɨɜɵɣ ɩɟɪɢɨɞ ɩɨ 

ɪɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɹ, ɪɭɛ/ɤȼɬ*ɱ; 

Wh100 – ɨɛɴɟɦ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɩɨɬɪɟɛɥɟɧɧɵɣ ɩɪɢ ɪɟɠɢɦɟ 

«100%», ɤȼɬ*ɱ; 

Tɧ – ɬɚɪɢɮ ɡɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɞɥɹ ɧɚɫɟɥɟɧɢɹ, ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ 

ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɷɥɟɤɬɪɨɨɬɨɩɢɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ ɜ ɧɨɱɧɨɣ ɩɟɪɢɨɞ ɩɨ 

ɪɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɹ, ɪɭɛ/ɤȼɬ*ɱ; Зଶ = ͷͳͲ͵ ∗ ͳ.͸ͷ + ͹ͺͳʹ ∗ Ͳ,͸ͷ = ͳ͵Ͷͻͺ ˓˖˄                                           (10) 

ɋɪɚɜɧɢɦ ɡɚɬɪɚɬɵ ɩɨ ɩɨɬɪɟɛɥɟɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɚɡɧɢɰɚ ɫɨɫɬɚɜɢɥɚ ∆З = Зଵ − Зଶ  , ˆˇˈ                                                                                         (11) 

Ɂ1 – ɡɚɬɪɚɬɵ ɡɚ ɩɨɬɪɟɛɥɟɧɧɭɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɨ ɬɟɩɥɨɫɧɚɛɠɟɧɢɸ 

ɠɢɥɨɝɨ ɞɨɦɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɛɵɱɧɨɣ ɚɜɬɨɦɚɬɢɤɢ; 

Ɂ2 – ɡɚɬɪɚɬɵ ɡɚ ɩɨɬɪɟɛɥɟɧɧɭɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɨ ɬɟɩɥɨɫɧɚɛɠɟɧɢɸ 

ɠɢɥɨɝɨ ɞɨɦɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɜɬɨɦɚɬɢɤɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ «ɍɦɧɨɝɨ ɞɨɦɚ». ∆З = ͷͻͺͲͶ − ͳ͵Ͷͻͺ = Ͷ͸ ͵Ͳ͸ ˓˖˄                                                           (12) 
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3.2 ɋɬɨɢɦɨɫɬɶ ɜɧɟɞɪɟɧɢɹ ɢ ɫɪɨɤɢ ɨɤɭɩɚɟɦɨɫɬɢ 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɜɧɟɞɪɟɧɢɹ ɫɢɫɬɟɦɵ «ɍɦɧɨɝɨ» ɭɩɪɚɜɥɟɧɢɹ 

ɨɬɨɩɢɬɟɥɶɧɵɦ ɭɡɥɨɦ ɂɀɋ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ. 

ɉɪɢɦɟɦ ɜ ɡɚɬɪɚɬɚɯ ɫɬɨɢɦɨɫɬɶ ɋɆɊ ɩɨ ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɵɦ ɪɚɛɨɬɚɦ – 70% 

ɢɥɢ 0,7 ɨɬ ɨɛɳɟɣ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɚ ɉɇɊ – 

10% ɢɥɢ 0,1 ɨɬ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɱɚɫɬɢ. 

Ɉɩɪɟɞɟɥɢɦɫɹ ɫ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɱɚɫɬɶɸ: 

ɉɪɢɦɟɦ ɫɬɨɢɦɨɫɬɶ ɋɆɊ – 50% ɢɥɢ 0,5 ɨɬ ɨɛɳɟɣ ɫɬɨɢɦɨɫɬɢ 

ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɉɇɊ – 10% ɢɥɢ 0,1 

Ⱦɚɧɧɵɟ ɨ ɫɬɨɢɦɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɢɥɢ 

ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 8. 

Ɍɚɛɥɢɰɚ 8 – ɋɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɚɬɟɪɢɚɥɨɜ 
 

№, 
ɩɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɇɚɪɤɚ, ɬɢɩ ɉɪɨɢɡɜɨɞɢɬɟɥɶ 
Ʉɨɥ-ɜɨ, 

ɲɬ 
ɋɬɨɢɦɨɫɬɶ ɡɚ 
ɟɞɢɧɢɰɭ, ɪɭɛ 

ɋɬɨɢɦɨɫɬɶ, 
ɪɭɛ 

1 2 3 4 5 6 7 

Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

1 Ɍɟɩɥɨɚɤɤɭɦɭɥɹɬɨɪ 750 ɉɪɨɦɟɬɟɣ 1 54 703,00 54 703,00 

2 
ɇɚɫɨɫ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ 

1 ɤɨɧɬɭɪɚ 
EVOSTA3 40/BOX DAB 1 14 881,00 14 881,00 

3 
ɇɚɫɨɫ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ 

2 ɤɨɧɬɭɪɚ 
EVOSTA3 40/180 X DAB 1 21 447,00 21 447,00 

4 Ʉɥɚɩɚɧ ɬɪɟɯɯɨɞɨɜɵɣ 
QT 530435  
dy 32 Py20 

SMART 2 12 646,00 25 292,00 

          ȼɫɟɝɨ 116 323,00 

ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ 

1 
Ʉɨɧɬɪɨɥɥɟɪ 

ɩɨɝɨɞɨɡɚɜɢɫɢɦɵɣ 
H-1000+ ZONT 1 20 885,00 20 885,00 

2 
Ɋɟɥɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɟ ɫ 

GSM ɫɜɹɡɶɸ 
T-201 Banggood 1 2 577,00 2 577,00 

3 Ɋɟɥɟ ɜɪɟɦɟɧɢ TM-612 Sinotimer 1 1 984,00 1 984,00 

4 
Ɋɟɥɟ ɜɪɟɦɟɧɢ 

ɚɫɬɪɨɧɨɦɢɱɟɫɤɨɟ  PCZ-525 ȿɜɪɨɚɜɬɨɦɚɬɢɤɚ 1 5 608,00 5 608,00 

5 Ɋɟɥɟ ɩɪɨɦɟɠɭɬɨɱɧɨɟ  ɉɊ-102 IEK 4 343,00 1 372,00 

6 
Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ 

ɚɜɬɨɦɚɬ 
ȺȼȾɌ32-22ɋ6 KEAZ 2 1 563,00 3 126,00 

7 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ 

ɜɵɤɥɸɱɚɬɟɥɶ 
ȼȺ47-29-1ɋ32       KEAZ 3 182,00 546,00 

8 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ 

ɜɵɤɥɸɱɚɬɟɥɶ 
ȼȺ47-29-1ɋ6 KEAZ 1 132,00 132,00 

9 Ɋɟɥɟ ɬɜɟɪɞɨɬɟɥɶɧɨɟ  SSR-25AA Fotek 3 564,00 1 692,00 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8 – ɋɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɚɬɟɪɢɚɥɨɜ 
 
10 Ɍɟɪɦɨɜɵɤɥɸɱɚɬɟɥɶ KSD-9700 40 C KSD 1 282.00 282.00 
11 Ʉɨɪɩɭɫ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɓɆɉ 3-0-036 IEK 1 3040.00 3040.00 
        ȼɫɟɝɨ 41244.00 

 

Ɉɩɪɟɞɟɥɢɦ ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɱɚɫɬɟɣ ɫ 

ɭɱɟɬɨɦ ɪɚɧɟɟ ɩɪɢɧɹɬɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɢɡ ɜɵɲɟɭɤɚɡɚɧɧɨɣ 

ɬɚɛɥɢɰɟ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 9. 

Ɍɚɛɥɢɰɚ 9 – Ɂɚɬɪɚɬɵ ɧɚ ɨɫɧɚɳɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɭɡɥɚ ɞɨɦɚ «ɍɦɧɨɣ» ɚɜɬɨɦɚɬɢɤɨɣ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɇɚɬɟɪɢɚɥɵ, 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɋɆɊ ɉɇɊ ȼɫɟɝɨ 

1 2 3 4 5 

ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ 42 144,00 29 500,80 4 214,40 75 859,20 

Ɍɟɩɥɨɜɨɣ ɭɡɟɥ 116 323,00 58 161,50 11 632,30 186 116,80 

ȼɫɟɝɨ       261 976,00 

 

Ɉɛɳɢɟ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɢɥɢ 261 976,00 ɪɭɛ 

Ɉɩɪɟɞɟɥɢɦ ɫɪɨɤɢ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: Т = ЗП , ˆˇˈ                                                                                                       (13)  

Ɍ – ɨɤɭɩɚɟɦɨɫɬɶ, ɥɟɬ;  

ɉ – ɩɪɢɛɵɥɶ ɨɬ ɩɪɨɟɤɬɚ, ɪɭɛ;  

Ɂ – ɡɚɬɪɚɬɵ, ɪɭɛ. 

ɍɫɬɚɧɨɜɢɦ, ɱɬɨ ɩɪɢɛɵɥɶ – ɷɬɨ ɷɤɨɧɨɦɢɹ ɨɬ ɨɩɥɚɬɵ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 

ɬɨɝɞɚ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɢɬ: Т = ଶ଺ଵ9଻଺,଴଴ସ଺ଷ଴଺,଴଴ = ͷ,͸ͷ ˆˑˇ˃                                                                                (14)
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ɁȺɄɅɘɑȿɇɂȿ 

Ɍɟɯɧɨɥɨɝɢɹ «ɍɦɧɵɣ ɞɨɦ» ɞɥɹ ɦɧɨɝɢɯ ɫɨɜɫɟɦ ɧɟɞɚɜɧɨ ɜɨɲɥɚ ɜ 

ɫɨɜɪɟɦɟɧɧɭɸ ɠɢɡɧɶ, ɦɧɨɝɢɟ ɫ ɩɪɟɧɟɛɪɟɠɟɧɢɟɦ ɨɬɧɨɫɢɥɢɫɶ ɤ ɧɟɣ, ɨɞɧɚɤɨ 

ɩɨɩɪɨɛɨɜɚɜ, ɨɬɤɚɡɚɬɶɫɹ ɭɠɟ ɧɟ ɫɦɨɝɥɢ.  

ɉɪɢ ɢɡɭɱɟɧɢɢ ɤɨɧɰɟɩɰɢɢ ɬɟɯɧɨɥɨɝɢɢ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» ɛɵɥɢ 

ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɟɟ ɪɟɚɥɢɡɚɰɢɢ. 

ɋɨɝɥɚɫɧɨ ɩɨɫɬɚɜɥɟɧɧɵɦ ɡɚɞɚɱɚɦ, ɦɵ ɢɡɭɱɢɥɢ ɩɨɧɹɬɢɟ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɢ 

ɩɪɢɧɰɢɩ ɟɟ ɞɟɣɫɬɜɢɹ. 

ȼɵɩɨɥɧɟɧɚ ɰɟɥɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ – ɢɫɫɥɟɞɨɜɚɧɢɟ 

ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» ɢ ɜɧɟɞɪɟɧɢɟ ɫɯɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɟɦ 

ɬɟɩɥɨɜɵɦ ɭɡɥɨɦ ɠɢɥɨɝɨ ɞɨɦɚ. ɋɨɫɬɚɜɥɟɧɨ ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ, ɜɵɛɪɚɧɚ ɫɯɟɦɚ 

Smart, ɜɵɛɪɚɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ.  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɫɢɫɬɟɦɵ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɢ 

ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɩɥɨɜɨɝɨ ɭɡɥɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɠɢɥɨɝɨ 

ɞɨɦɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ «ɍɦɧɵɣ ɞɨɦ», ɚ ɬɚɤɠɟ ɩɨɞɫɱɢɬɚɧɚ ɩɪɢɦɟɪɧɚɹ 

ɜɵɝɨɞɚ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ.  

Ɋɚɫɱɟɬɧɵɣ ɫɪɨɤ «ɨɤɭɩɚɟɦɨɫɬɢ» ɫɨɫɬɚɜɢɥ 5,65 ɥɟɬ.  
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