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ABSTRACT 

or the final qualification work (master's thesis) of Zainagov Ilnar Linarovich on the 

topic «Research and justification of the anti-erosion method of processing slope 

lands» 

 

The master's thesis consists of an explanatory note on 80 sheets of 

typewritten text. 

The explanatory note of the master's thesis consists of an introduction, 4 

sections, general conclusions and includes 20 figures, 13 tables, the list of 

references contains 63 titles. 

The first chapter of the paper analyzes the factors that influence the process 

of slope land erosion and reviews the methods of combating water erosion on 

slope lands and the means of mechanization for their implementation. 

The second chapter presents theoretical studies of the process of water 

erosion on slope lands and defines the rational parameters of reclamation drainage 

systems on slope lands. 

The third chapter presents the program and methodology for conducting 

experimental studies. 

The fourth chapter is devoted to experimental studies and calculations of 

the economic efficiency of using the results of research. 



The explanatory note of the master's thesis ends with general conclusions. 
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ɉɪɚɤɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɞɚɱ 
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ɫɪɟɞɫɬɜɚ ɞɥɹ ɦɟɯɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ. Ɍɚɤɨɟ ɩɨɥɨɠɟɧɢɟ ɫɩɪɚɜɟɞɥɢɜɨ ɞɥɹ ɜɫɟɯ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɢɤɥɨɜ. 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ, ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɩɨɱɜ ɢ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢɯ ɞɟɝɪɚɞɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɫɨɤɨɣ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɫɤɥɨɧɨɜɵɯ ɡɟɦɟɥɶ ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ 

ɢɧɠɟɧɟɪɧɨ-ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨɱɜɨɡɚɳɢɬɧɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ, 

ɦɟɯɚɧɢɡɦɨɜ ɢ ɨɪɭɞɢɣ, ɫɩɨɫɨɛɧɵɯ ɭɫɬɨɣɱɢɜɨ ɪɚɛɨɬɚɬɶ ɜ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ 

ɪɟɥɶɟɮɚ, ɧɚ ɩɨɱɜɚɯ ɫ ɧɟɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɶɸ (ɤɚɤɨɜɵɟ ɩɪɟɨɛɥɚɞɚɸɬ ɧɚ 

ɫɤɥɨɧɨɜɵɯ ɡɟɦɥɹɯ), ɩɨɜɵɲɚɬɶ ɩɥɨɞɨɪɨɞɢɟ ɩɨɱɜ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɢɯ 

ɚɝɪɨɮɢɡɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɦɟɧɹɸɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɢ ɨɪɭɞɢɣ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ (ɩɥɭɝɢ, ɞɢɫɤɚɬɨɪɵ, ɤɭɥɶɬɢɜɚɬɨɪɵ, 

ɪɵɯɥɢɬɟɥɢ ɢ ɞɪɭɝɢɟ). Ɋɚɛɨɱɢɟ ɨɪɝɚɧɵ ɷɬɢɯ ɦɚɲɢɧ ɢ ɨɪɭɞɢɣ ɜ ɭɫɥɨɜɢɹɯ 

ɚɛɪɚɡɢɜɧɨɝɨ ɢɡɧɨɫɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɢɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɢ 

ɩɚɪɚɦɟɬɪɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɤɚɱɟɫɬɜɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. ɍ ɛɨɥɶɲɢɧɫɬɜɚ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɨɪɭɞɢɣ, ɩɨɫɟɜɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɞɪɭɝɢɯ ɦɚɲɢɧ 

ɩɪɢɦɟɧɹɸɬɫɹ ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ. ɂɧɬɟɧɫɢɜɧɵɣ ɢɡɧɨɫ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɢ ɫɧɢɠɟɧɢɸ ɤɚɱɟɫɬɜɚ 

ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. ɉɨɷɬɨɦɭ ɩɪɢɯɨɞɢɬɫɹ ɩɪɨɢɡɜɨɞɢɬ ɡɚɦɟɧɭ 

ɢɡɧɨɲɟɧɧɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɩɪɨɫɬɨɢ 

ɬɟɯɧɢɤɢ. ɗɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɫɨɛɥɸɞɟɧɢɸ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɪɨɤɨɜ 

ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɫɟ ɷɬɨ ɜɟɞɟɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ 

ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɢ ɫɧɢɠɟɧɢɸ ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɴɟɦɚ ɭɪɨɠɚɹ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɤɭɥɶɬɭɪɵ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɧɨɠɟɫɬɜɨ ɩɪɟɞɩɪɢɹɬɢɣ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɪɚɛɨɱɢɟ 

ɨɪɝɚɧɵ ɞɥɹ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɜ ɜɢɞɟ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ. Ⱦɥɹ ɷɬɨɝɨ 

ɩɪɢɦɟɧɹɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɪɨɝɨɫɬɨɹɳɟɣ ɫɬɚɥɢ. Ɉɞɧɚɤɨ, ɧɟ ɜɫɟ 

ɩɪɟɞɥɚɝɚɟɦɵɟ ɧɚ ɪɵɧɤɟ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ ɨɬɥɢɱɚɸɬɫɹ ɤɚɱɟɫɬɜɟɧɧɵɦ 

ɢɫɩɨɥɧɟɧɢɟɦ ɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɦɚɬɟɪɢɚɥɨɜ ɧɢɡɤɨɝɨ ɫɨɪɬɚ. ɉɨɷɬɨɦɭ, 



ɜɨɩɪɨɫ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɢ ɨɪɭɞɢɣ ɜɫɟ ɟɳё ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ 

ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ ɢ ɨɪɭɞɢɣ ɩɪɢɦɟɧɹɸɬɫɹ 

ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɢ ɦɟɬɨɞɵ ɢɯ ɭɩɪɨɱɧɟɧɢɹ. Ɉɞɧɚɤɨ, ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɩɨɫɨɛɵ 

ɢ ɦɟɬɨɞɵ ɧɟ ɜɫɟɝɞɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɪɟɛɭɟɦɵɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 

ɦɚɬɟɪɢɚɥɚ, ɢɡ ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɨɜɥɟɧɵ ɪɚɛɨɱɢɟ ɨɪɝɚɧɵ. ɇɚɢɛɨɥɟɟ 

ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜ ɜɨɩɪɨɫɟ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɪɚɛɨɱɢɯ 

ɨɪɝɚɧɨɜ ɹɜɥɹɟɬɫɹ ɭɩɪɨɱɧɟɧɢɟ ɢɯ ɪɟɠɭɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫ ɧɚɧɟɫɟɧɢɟɦ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɜɢɞɟ ɩɨɤɪɵɬɢɣ. Ɉɫɧɨɜɭ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɫɬɚɥɶ ɫ ɤɟɪɚɦɢɱɟɫɤɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ 

(ɨɤɫɢɞɨɜ, ɤɚɪɛɢɞɨɜ, ɧɢɬɪɢɞɨɜ ɢ ɬ.ɞ.), ɤɨɬɨɪɵɟ ɩɪɢɡɜɚɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɫɨɤɢɟ 

ɬɜɟɪɞɨɫɬɶ ɢ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ.  

Ⱥɧɚɥɢɡ ɫɩɨɫɨɛɨɜ ɢ ɦɟɬɨɞɨɜ ɭɩɪɨɱɧɟɧɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ 

ɫɭɳɟɫɬɜɭɸɬ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɩɪɨɱɧɟɧɢɸ ɪɟɠɭɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɪɟɥɶɱɚɬɵɯ 

ɥɚɩ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 

ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɚ ɬɚɤɠɟ ɬɟɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ 

ɬɟɯɧɨɥɨɝɢɢ ɧɟ ɩɨɡɜɨɥɹɸɬ ɩɪɨɜɨɞɢɬɶ ɭɩɪɨɱɧɟɧɢɟ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɪɚɡɥɢɱɧɨɣ 

ɤɨɧɮɢɝɭɪɚɰɢɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɨɫɧɨɜɚɧɢɸ ɪɟɠɢɦɨɜ 

ɭɩɪɨɱɧɟɧɢɹ ɪɟɠɭɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɨɤɪɵɬɢɣ, ɹɜɥɹɸɬɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɚɤɬɭɚɥɶɧɵɦɢ ɢ 

ɜɨɫɬɪɟɛɨɜɚɧɧɵɦɢ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɪɟɲɟɧɢɸ ɜɨɩɪɨɫɨɜ 

ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɢ ɨɪɭɞɢɣ, ɤɚɤ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ, ɬɚɤ ɢ 

ɡɚɪɭɛɟɠɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

 

 

 

 



INTRODUCTION 

 

One of the priority directions of development of the economy of the Russian 

Federation is the development of agriculture. In recent years, there has been an 

increase in the volume of agricultural production, which cannot be achieved without 

the availability of appropriate agricultural equipment. 

Land is one of the main objects of activity in agriculture. The technology for 

the production of crop products provides for a large number of operations: tillage, 

sowing, caring for crops, harvesting, etc. Tillage is one of the main operations in the 

technology, because the future harvest largely depends on how it is carried out. 

Currently, a large number of machines and implements are used for soil 

cultivation (plows, discs, cultivators, cultivators, and others). The working bodies of 

these machines and tools under conditions of abrasive wear, which leads to a change 

in their geometric dimensions and parameters that ensure the quality of work. Most 

tillage implements, seeding machines and other machines use duckfoot shares. 

Intense wear of the duckfoot paws leads to an increase in the resistance of the 

working bodies and a decrease in the quality of work, which in turn affects the 

efficiency and quality of work. Therefore, it is necessary to replace worn-out 

working bodies, which increases the unproductive downtime of equipment. This can 

lead to non-compliance with agrotechnical deadlines for the work. As a result, all 

this leads to a significant increase in the cost of work performed and a decrease in 

the planned volume of agricultural crops. 

Currently, many enterprises manufacture working bodies for tillage machines 

in the form of spare parts. For this, a large amount of expensive steel is used. 

However, not all spare parts on the market are of high quality and are made from 

low grade materials. Therefore, the issue of increasing the wear resistance and 

durability of the working bodies of agricultural machines and implements is still 

relevant. 

Currently, to increase the wear resistance and durability of the working bodies 

of agricultural machines and implements, various methods and methods of their 



hardening are used. However, the existing methods and methods do not always 

provide the required physical and mechanical properties of the material from which 

the working bodies are made. The most promising direction in increasing the wear 

resistance of working bodies is the strengthening of their cutting surfaces with the 

application of cermet materials in the form of coatings. The basis of cermet materials 

is steel with ceramic components (oxides, carbides, nitrides, etc.), which are 

designed to provide high hardness and wear resistance. 

The analysis of the methods and methods of hardening the working bodies 

with the use of cermet materials showed that at the present stage there are limitations 

on the hardening of the cutting surfaces of the lancet paws of tillage machines. This 

is due to the need for expensive equipment and materials, as well as the fact that 

existing technologies do not allow hardening of duckfoots of various configurations. 

In this regard, studies on the substantiation of the modes of hardening of the cutting 

surfaces of duckfoot paws with the use of metal-ceramic coatings are currently 

relevant and in demand, which should contribute to solving the issues of increasing 

the wear resistance and durability of the working bodies of tillage machines and 

tools, both domestic and foreign production. 

The aim of the work is to increase the wear resistance of the cutting surfaces 

of the working bodies of tillage machines by means of vibration-arc hardening with 

the use of cermet materials. 

Research objectives: 

- to conduct theoretical studies to substantiate the modes of vibration-arc 

hardening, which ensure the stability of the ignition and combustion of the electric 

arc; 

- to conduct experimental studies to determine the wear resistance and 

hardness of coatings obtained with different compositions of cermet pastes; 

- to carry out tests on the wear of the working bodies of tillage machines with 

hardened cutting surfaces and compare with serial samples; 



- to develop a technological process of vibration-arc hardening of the cutting 

surfaces of the lancet paws of tillage machines and to determine the economic 

efficiency from its introduction into production. 

The object of the study is the KShU-8 cultivator's pointed paws for continuous 

tillage and the technology of vibration-arc hardening of the working bodies of soil-

cultivating machines. 

The subject of the research is the operational properties of metal-ceramic 

coatings obtained by vibration-arc hardening on the cutting surfaces of the lancet 

paws of tillage machines. 

The theoretical significance of the work lies in the substantiation of analytical 

dependencies, which make it possible to substantiate the thickness of the layer of the 

applied cermet material, which ensures the stability of the ignition and combustion 

of the electric arc during vibration-arc hardening, the main parameters of which are 

the threshold values of the electric field strength, the amplitude and frequency of the 

electrode vibration. 

The practical significance of the work lies in the substantiation of the 

composition of the cermet material and modes of vibration-arc hardening, which 

ensure an increase in the wear resistance of the cutting surfaces of the working 

bodies of tillage machines. The introduction of the proposed technology for 

hardening the working bodies of tillage machines will reduce operating costs. 

The main provisions of this work were presented at scientific conferences held 

at the Kazan State Agrarian University (Kazan, 2018-2021), as well as at an 

international scientific and practical conference. 

The main content of this work, research results are given in two articles 

published in the proceedings of the international scientific and practical conference. 

The work was done at the Department of "Operation and repair of machines", 

Kazan State Agrarian University. 

 

 

 



1 ȺɇȺɅɂɁ ɋɈɋɌɈəɇɂə ȼɈɉɊɈɋȺ 

 

1.1 Ɉɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ 

 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɩɨɞɜɟɪɝɚɸɬɫɹ ɭɞɚɪɚɦ, ɜɢɛɪɚɰɢɹɦ ɢ ɪɚɡɥɢɱɧɵɦ 

ɞɢɧɚɦɢɱɟɫɤɢɦ ɧɚɝɪɭɡɤɚɦ (ɪɚɫɬɹɠɟɧɢɟ, ɫɠɚɬɢɟ, ɢɡɝɢɛ ɢɥɢ ɤɪɭɱɟɧɢɟ), ɤɪɨɦɟ 

ɷɬɨɝɨ, ɨɧɢ ɪɚɛɨɬɚɸɬ ɜ ɭɫɥɨɜɢɹɯ ɩɨɫɬɨɹɧɧɨɝɨ ɚɛɪɚɡɢɜɧɨɝɨ ɢɡɧɨɫɚ ɢ 

ɩɪɢɫɭɬɫɬɜɢɹ ɜ ɨɛɪɚɛɚɬɵɜɚɟɦɨɦ ɫɥɨɟ ɱɚɫɬɟɣ ɪɚɫɬɟɧɢɣ. ɉɪɢ ɚɛɪɚɡɢɜɧɨɦ ɢɡɧɨɫɟ 

ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ ɪɚɡɦɟɪɨɜ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɡɚɬɭɩɥɟɧɢɟ ɪɟɠɭɳɢɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ ɢɡɦɟɧɟɧɢɟ ɢɯ ɮɨɪɦɵ. ɂɡɧɨɫ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɪɢɜɨɞɢɬ 

ɤ ɫɧɢɠɟɧɢɸ ɤɚɱɟɫɬɜɚ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ, ɩɨɜɵɲɟɧɢɸ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɟɣ ɦɚɲɢɧɵ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɟɞɟɬ ɤ ɩɨɜɵɲɟɧɢɸ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ. ɋɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɜɨ 

ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɟɫɭɪɫɨɦ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɩɨɷɬɨɦɭ ɨɧɢ ɬɪɟɛɭɸɬ 

ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ, ɜ ɨɫɧɨɜɧɨɦ, 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɤɭɥɶɬɢɜɚɬɨɪɚɯ, ɩɨɫɟɜɧɵɯ ɤɨɦɩɥɟɤɫɚɯ, ɪɵɯɥɢɬɟɥɹɯ ɢ ɧɚ 

ɞɪɭɝɢɯ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧɚɯ. ɋɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɛɵɜɚɸɬ ɞɜɭɯ 

ɜɢɞɨɜ: ɩɥɨɫɤɨɪɟɠɭɳɢɟ ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɟ (ɪɢɫɭɧɨɤ 1.1). ɉɥɨɫɤɨɪɟɠɭɳɢɟ ɥɚɩɵ 

ɢɦɟɸɬ ɧɟɛɨɥɶɲɨɣ ɭɝɨɥ ɧɚɤɥɨɧɚ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ (ɞɨ 180). ɇɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ, ɤɨɬɨɪɵɟ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɵɯɥɟɧɢɹ ɩɨɱɜɵ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɩɨɞɪɟɡɚɧɢɟɦ ɫɨɪɧɵɯ 

ɪɚɫɬɟɧɢɣ. Ɉɧɢ ɢɦɟɸɬ ɭɝɨɥ ɧɚɤɥɨɧɚ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ ɞɨ 300. Ʉ ɨɫɧɨɜɧɵɦ 

ɩɚɪɚɦɟɬɪɚɦ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɨɬɧɨɫɹɬɫɹ: ɭɝɨɥ ɪɚɫɬɜɨɪɚ ɤɪɵɥɶɟɜ 2γ; ɭɝɨɥ 

ɤɪɨɲɟɧɢɹ İ; ɲɢɪɢɧɚ ɡɚɯɜɚɬɚ b; ɭɝɨɥ ɡɚɨɫɬɪɟɧɢɹ ɥɟɡɜɢɹ i (ɪɢɫɭɧɨɤ 1.1).  

 



 

Ɋɢɫɭɧɨɤ 1.1 – ɋɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɢ ɢɯ ɩɚɪɚɦɟɬɪɵ 

 

Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ, ɜ ɨɫɧɨɜɧɨɦ, 

ɢɫɩɨɥɶɡɭɸɬ ɫɬɚɥɢ 65Ƚ ɢ 70Ƚ ȽɈɋɌ 1343-82 [ Ж. ɍɜɟɥɢɱɟɧɢɟ ɪɟɫɭɪɫɚ ɪɟɠɭɳɢɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɢɯ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 

ɢɥɢ ɧɚɩɥɚɜɤɢ ɬɜɟɪɞɵɦ ɫɩɥɚɜɨɦ. Ɂɚɪɭɛɟɠɧɵɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ 

ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɛɨɥɟɟ ɩɪɨɱɧɵɯ ɛɨɪɫɨɞɟɪɠɚɳɢɯ ɦɚɥɨ- ɢ ɫɪɟɞɧɟɭɝɥɟɪɨɞɢɫɬɵɯ 

ɫɬɚɥɟɣ ɫ ɞɨɛɚɜɤɚɦɢ ɦɨɥɢɛɞɟɧɚ ɢ ɬɢɬɚɧɚ Д ].  

ȼɨ ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ ɧɨɫɨɤ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɢɫɩɵɬɵɜɚɟɬ ɜ 2,5…4 

ɪɚɡɚ ɛɨɥɶɲɭɸ ɧɚɝɪɭɡɤɭ, ɱɟɦ ɞɪɭɝɢɟ ɭɱɚɫɬɤɢ, ɱɬɨ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɟɝɨ 

ɢɧɬɟɧɫɢɜɧɵɣ ɢɡɧɨɫ. ȼ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧɚɯ ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɞɜɚ ɢ ɛɨɥɟɟ ɪɹɞɚ. ɇɚ ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɩɟɪɜɨɝɨ ɪɹɞɚ 

ɨɤɚɡɵɜɚɟɬɫɹ ɛɨɥɶɲɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɱɜɵ, ɱɟɦ ɧɚ ɥɚɩɵ ɞɪɭɝɢɯ ɪɹɞɨɜ. ɗɬɨ 

ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɥɚɩɵ ɩɟɪɜɨɝɨ ɪɹɞɚ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɧɟɨɛɪɚɛɨɬɚɧɧɨɣ 

ɩɨɱɜɨɣ. ɉɨɷɬɨɦɭ, ɧɚɛɥɸɞɚɟɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɵɣ ɢɡɧɨɫ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɩɟɪɜɨɝɨ 

ɢ ɩɨɫɥɟɞɭɸɳɢɯ ɪɹɞɨɜ. ɇɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɫɥɭɱɚɟ 

ɧɟɩɪɚɜɢɥɶɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɟɣ ɦɚɲɢɧɵ ɢɥɢ ɢɡ-ɡɚ 

ɞɟɮɟɤɬɨɜ ɪɚɦɵ ɧɚɛɥɸɞɚɟɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɵɣ ɢɡɧɨɫ ɥɚɩ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ 

ɨɞɧɨɦ ɪɹɞɭ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɭɫɥɨɜɢɹɯ ɛɵɥɢ ɩɨɞɝɨɬɨɜɥɟɧɵ ɧɟɭɩɪɨɱɧɟɧɧɵɟ ɢ ɭɩɪɨɱɧɟɧɧɵɟ ɩɨ 



ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɡɰɵ ɢɡ ɫɬɚɥɢ 65Ƚ, ɤɨɬɨɪɵɟ ɢɫɩɵɬɵɜɚɥɢɫɶ ɧɚ 

ɨɞɢɧɚɤɨɜɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɫɩɵɬɚɧɢɹ.  

ɋɧɚɱɚɥɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɨɛɪɚɡɰɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɭɩɪɨɱɧɟɧɢɸ ɧɚɧɨɫɢɥɢɫɶ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɢɟ 60% ɫɬɚɥɶɧɨɝɨ ɩɨɪɨɲɤɚ ɉȽ-10ɇ-01, 

30% ɤɟɪɚɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɢɥɨɫɶ 

ɜɢɛɪɨɞɭɝɨɜɨɟ ɭɩɪɨɱɧɟɧɢɟ. 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ 

ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɧɚ ɢɯ ɪɚɛɨɱɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɤɚɡɵɜɚɸɬ ɜɨɡɞɟɣɫɬɜɢɟ 

ɚɛɪɚɡɢɜɧɵɟ ɱɚɫɬɢɰɵ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬɫɹ ɜ ɩɨɱɜɟɧɧɨɣ ɫɪɟɞɟ. ɂɡɧɚɲɢɜɚɧɢɟ 

ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɢɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɢ 

ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɤɚɱɟɫɬɜɚ 

ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ, ɱɬɨ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ 

ɩɨɥɭɱɚɟɦɨɝɨ ɭɪɨɠɚɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɢɫɩɵɬɚɧɢɣ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɛɵɥɢ ɩɨɞɝɨɬɨɜɥɟɧɵ 

ɧɟɭɩɪɨɱɧɟɧɧɵɟ ɢ ɭɩɪɨɱɧɟɧɧɵɟ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɡɰɵ ɢɡ 

ɫɬɚɥɢ 65Ƚ, ɤɨɬɨɪɵɟ ɢɫɩɵɬɵɜɚɥɢɫɶ ɧɚ ɨɞɢɧɚɤɨɜɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɩɪɢ 

ɨɞɢɧɚɤɨɜɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɫɩɵɬɚɧɢɹ. ɋɧɚɱɚɥɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ 

ɨɛɪɚɡɰɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɭɩɪɨɱɧɟɧɢɸ ɧɚɧɨɫɢɥɢɫɶ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɩɚɫɬɵ, 

ɫɨɞɟɪɠɚɳɢɟ 60% ɫɬɚɥɶɧɨɝɨ ɩɨɪɨɲɤɚ ɉȽ-10ɇ-01, 30% ɤɟɪɚɦɢɱɟɫɤɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɢɥɨɫɶ ɜɢɛɪɨɞɭɝɨɜɨɟ 

ɭɩɪɨɱɧɟɧɢɟ. Ⱥɛɪɚɡɢɜɧɵɣ ɢɡɧɨɫ ɩɪɢɜɨɞɢɬ ɤ ɡɚɬɭɩɥɟɧɢɸ ɪɟɠɭɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ, ɫɤɪɭɝɥɟɧɢɸ ɧɨɫɤɚ ɢ ɢɡɧɨɫɭ ɤɪɵɥɶɟɜ ɩɨ ɜɫɟɣ ɞɥɢɧɟ. Ʉ 

ɨɫɧɨɜɧɵɦ ɞɟɮɟɤɬɚɦ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɨɬɧɨɫɹɬɫɹ ɞɟɮɨɪɦɚɰɢɣ ɢ ɬɪɟɳɢɧɵ, 

ɢɡɥɨɦɵ, ɩɨɝɧɭɬɨɫɬɶ ɩɥɨɫɤɨɫɬɢ ɢ ɬ.ɞ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɛɨɥɟɟ 60%) ɫɬɪɟɥɶɱɚɬɵɯ 

ɥɚɩ ɬɟɪɹɸɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɟ ɫɨɫɬɨɹɧɢɟ ɢɡ-ɡɚ ɩɪɟɞɟɥɶɧɨɝɨ ɢɡɧɨɫɚ ɧɨɫɤɚ ɢ 

ɲɢɪɢɧɵ ɤɪɵɥɶɟɜ Д Ж (ɪɢɫɭɧɨɤ 1.1). 



 

Ɋɢɫɭɧɨɤ 1.1 – ɂɡɦɟɧɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɢ ɢɡɧɨɫ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɪɚɡɥɢɱɧɵɯ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ: ɫɟɹɥɤɢ-ɤɭɥɶɬɢɜɚɬɨɪɚ Bourgault 

8810 (ɚ); ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɉɋ-4Ƚ (ɛ); ɤɭɥɶɬɢɜɚɬɨɪɚ Lemken Kompaktor (ɜ) ɢ 

ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɒɍ-8 (ɝ) 

ɂɡ ɪɢɫɭɧɤɚ 1.1 ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɦɭ ɢɡɧɨɫɭ ɩɨɞɜɟɪɝɚɟɬɫɹ ɧɨɫɨɤ 

ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɚɜɚ ɩɨɱɜɟɧɧɨɣ ɫɪɟɞɵ ɡɧɚɱɟɧɢɟ ɢɡɧɨɫɚ 

ɧɨɫɤɚ ɥɚɩɵ ɜ 2,2…2,5 ɪɚɡɚ ɛɨɥɶɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɢɡɧɨɫɚ 

ɤɪɵɥɶɟɜ ɥɚɩɵ [ ]. ɉɨ ɦɟɪɟ ɭɞɚɥɟɧɢɹ ɨɬ ɧɨɫɤɚ ɥɚɩɵ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɟɟ 

ɢɡɧɚɲɢɜɚɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬɫɹ. 

 

1.2 Ɉɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ 

ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

Ɉɫɧɨɜɧɵɦɢ ɩɪɟɞɩɨɫɵɥɤɚɦɢ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ 

ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɹɜɥɹɸɬɫɹ: 

1) ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟ ɜɵɫɨɤɢɣ ɪɟɫɭɪɫ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ;  

2) ɦɚɫɫɨɜɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ;  



3) ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ (ɨɫɨɛɟɧɧɨɝɨ ɢɦɩɨɪɬɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ).  

Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɪɚɡɪɚɛɨɬɚɧɵ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ: 

- ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ 

ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɡɝɨɬɨɜɥɟɧɢɹ (ɩɪɢɦɟɧɟɧɢɟ ɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜɵɫɨɤɨɣ 

ɬɜɟɪɞɨɫɬɢ, ɧɨɜɵɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪɟɲɟɧɢɹ, ɧɚɧɟɫɟɧɢɟ ɢɡɧɨɫɨɫɬɨɣɤɢɯ 

ɩɨɤɪɵɬɢɣ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɞɪɭɝɢɟ); 

- ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɪɢɦɟɧɹɟɦɵɟ 

ɩɪɢ ɪɟɦɨɧɬɟ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ (ɦɟɬɨɞɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɢɡɧɨɲɟɧɧɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɜɵɲɟɧɧɭɸ ɫɬɨɣɤɨɫɬɶ ɤ 

ɢɡɧɨɫɭ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ). 

Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 

ɦɚɲɢɧ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤɭɸ-ɬɨ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɸ. 

ɉɨɷɬɨɦɭ, ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɵɛɨɪɚ ɫɩɨɫɨɛɚ 

ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ. 

1.3 Ɇɟɬɨɞɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɧɨɲɟɧɧɵɯ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ȼɫɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɢ ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ ɩɪɚɤɬɢɤɟ ɦɟɬɨɞɵ ɢ ɫɩɨɫɨɛɵ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɧɨɲɟɧɧɵɯ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɫɥɟɞɭɸɳɢɟ 

ɝɪɭɩɩɵ: 

1) Ɇɟɬɨɞɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɡɦɟɪɨɜ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɨɛɴɟɦɚ ɦɟɬɚɥɥɚ ɧɚɩɥɚɜɤɨɣ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɝɨɪɹɱɢɦ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟɦ [ ]; 

2) ɉɪɢɦɟɧɟɧɢɟ ɫɦɟɧɧɵɯ ɭɩɪɨɱɧɟɧɧɵɯ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ 

ɤɪɵɥɶɟɜ ɫ ɪɟɠɭɳɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɫ ɧɨɪɦɢɪɨɜɚɧɧɵɦɢ ɪɚɡɦɟɪɚɦɢ, ɤɨɬɨɪɵɟ 

ɤɪɟɩɹɬɫɹ ɤ ɨɫɬɨɜɭ ɥɚɩɵ Д ]. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɬɟɯɧɨɥɨɝɢɢ 



ɭɩɪɨɱɧɟɧɢɹ ɢɯ ɪɟɠɭɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ 

ɬɟɯɧɨɥɨɝɢɢ ɭɩɪɨɱɧɟɧɢɹ ɪɟɠɭɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.2. 

 

Ɋɢɫɭɧɨɤ 1.2 - ɋɩɨɫɨɛɵ ɭɩɪɨɱɧɟɧɢɹ ɪɟɠɭɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ 

ɋɩɨɫɨɛɵ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɩɪɨɱɧɟɧɢɟ 

ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɤɚɤ ɧɚ ɜɫɸ ɬɨɥɳɢɧɭ ɪɟɠɭɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɬɚɤ ɢ ɧɚ ɝɥɭɛɢɧɭ 

ɜɫɟɝɨ 1…2 ɦɦ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɤɨɜ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ. ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ 

ɫɩɨɫɨɛɨɜ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɜɟɪɞɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟ 

ɦɟɧɟɟ 40 HRC [ ]. Ɉɞɧɚɤɨ, ɫɩɨɫɨɛɵ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ. 

Ɍɟɯɧɨɥɨɝɢɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɧɨɲɟɧɧɵɯ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɧɚɩɥɚɜɤɨɣ 

ɫɥɨɹ ɦɚɬɟɪɢɚɥɚ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɭɝɥɟɪɨɞɚ ɨɤɨɥɨ 0,35-0,6% ɩɨ ɞɥɢɧɟ ɥɟɡɜɢɹ 

ɪɭɱɧɨɣ ɷɥɟɤɬɪɨɞɭɝɨɜɨɣ ɩɨɡɜɨɥɹɟɬ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɪɚɡɦɟɪɵ 

ɥɚɩɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ. Ɍɟɯɧɨɥɨɝɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 

ɩɨɫɥɟ ɧɚɩɥɚɜɤɢ ɜɵɩɨɥɧɟɧɢɟ ɨɬɬɹɠɤɢ ɝɨɪɹɱɢɦ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟɦ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 14000- 8000ɋ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

Спо̭о̼̍ уп̬о̸̦е̛̦́ ̬е̙у̵̛̺ по̏е̵̬̦о̭те̜ ̭т̬ел̸̽̌т̵̼ л̌п
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(ɮɨɪɦɨɨɛɪɚɡɭɸɳɟɣ) ɨɩɪɚɜɤɢ, ɤɨɩɢɪɭɸɳɟɣ ɝɟɨɦɟɬɪɢɸ ɤɪɵɥɶɟɜ ɥɚɩɵ Д Ж, ɩɨɫɥɟ 

ɱɟɝɨ ɩɪɨɜɨɞɢɬɫɹ ɨɯɥɚɠɞɟɧɢɟ ɥɚɩɵ ɜ ɜɨɞɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɚɹ 

ɥɚɩɚ ɩɨɞɜɟɪɝɚɟɬɫɹ ɬɟɪɦɨɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ Д ]. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 

ɨɬɥɢɱɚɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶɸ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɜɟɥɢɱɟɧɢɟ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ 

ɞɨɥɝɨɜɟɱɧɨɫɬɢ. ɗɬɢɦ ɫɩɨɫɨɛɨɦ ɩɨɡɜɨɥɹɟɬ ɧɟɨɞɧɨɤɪɚɬɧɨ ɩɪɨɜɨɞɢɬɶ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢ ɭɩɪɨɱɧɟɧɢɟ ɥɚɩɵ. Ɉɞɧɚɤɨ, ɤ ɧɟɞɨɫɬɚɬɤɚɦ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ 

ɨɬɧɨɫɹɬɫɹ ɫɥɨɠɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

(ɮɨɪɦɨɨɛɪɚɡɭɸɳɟɣ) ɨɩɪɚɜɤɢ, ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɧɚɝɪɟɜɚ ɥɚɩɵ ɧɟ ɩɨɡɜɨɥɹɟɬ 

ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɬɶ ɞɚɧɧɭɸ ɬɟɯɧɨɥɨɝɢɸ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɚɹ 

ɥɚɩɚ ɩɨɞɜɟɪɝɚɟɬɫɹ ɬɟɪɦɨɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 

ɨɬɥɢɱɚɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶɸ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɜɟɥɢɱɟɧɢɟ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ 

ɞɨɥɝɨɜɟɱɧɨɫɬɢ. ɗɬɢɦ ɫɩɨɫɨɛɨɦ ɩɨɡɜɨɥɹɟɬ ɧɟɨɞɧɨɤɪɚɬɧɨ ɩɪɨɜɨɞɢɬɶ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢ ɭɩɪɨɱɧɟɧɢɟ ɥɚɩɵ. Ɉɞɧɚɤɨ, ɤ ɧɟɞɨɫɬɚɬɤɚɦ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ 

ɨɬɧɨɫɹɬɫɹ ɫɥɨɠɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

(ɮɨɪɦɨɨɛɪɚɡɭɸɳɟɣ) ɨɩɪɚɜɤɢ, ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɧɚɝɪɟɜɚ ɥɚɩɵ ɧɟ ɩɨɡɜɨɥɹɟɬ 

ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɬɶ ɞɚɧɧɭɸ ɬɟɯɧɨɥɨɝɢɸ. 

 

ɒɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɞɥɹ ɭɩɪɨɱɧɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɩɨɥɭɱɢɥɢ ɫɩɨɫɨɛɵ ɧɚɧɟɫɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɢɯ 

ɩɨɤɪɵɬɢɣ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɢɯ ɦɚɬɟɪɢɚɥɨɜ 

ɢɫɩɨɥɶɡɭɸɬ ɬɟɯɧɨɥɨɝɢɢ ɧɚɩɥɚɜɤɢ, ɧɚɩɪɢɦɟɪ, ɢɧɞɭɤɰɢɨɧɧɚɹ ɧɚɩɥɚɜɤɚ [ ]. ɋɭɬɶ 

ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɧɚ ɭɩɪɨɱɧɹɟɦɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɥɚɩɵ 

ɧɚɧɨɫɢɬɫɹ ɩɪɢɫɚɞɨɱɧɵɣ ɦɚɬɟɪɢɚɥ, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ ɪɚɡɥɢɱɧɵɯ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɨɪɨɲɤɨɜ (ɜɵɫɨɤɨɥɟɝɢɪɨɜɚɧɧɵɟ ɱɭɝɭɧɵ, ɫɩɥɚɜɵ ɧɚ ɨɫɧɨɜɟ 

ɤɨɛɚɥɶɬɚ, ɜɨɥɶɮɪɚɦɚ ɢ ɧɢɤɟɥɹ, ɤɨɦɩɨɡɢɬɧɵɟ ɦɚɬɟɪɢɚɥɵ) ɢ ɮɥɸɫɨɜ. Ɏɥɸɫɵ 

ɫɨɫɬɨɹɬ ɢɡ 43…62 % ɛɨɪɧɨɣ ɤɢɫɥɨɬɵ, 30…42 % ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ ɛɭɪɵ ɢ 

5…15% ɫɢɥɢɤɨɤɚɥɶɰɢɹ. ɋɨɞɟɪɠɚɧɢɟ ɮɥɸɫɚ ɜ ɩɪɢɫɚɞɨɱɧɨɦ ɦɚɬɟɪɢɚɥɟ 

ɫɨɫɬɚɜɥɹɟɬ 10…16%. ɇɚɧɟɫɟɧɧɵɣ ɩɪɢɫɚɞɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɪɚɫɩɥɚɜɥɹɸɬ ɫ 

ɩɨɦɨɳɶɸ ɬɨɤɨɜ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ 



ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɧɞɭɤɰɢɨɧɧɨɣ ɧɚɩɥɚɜɤɢ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ ɜ ɫɪɟɞɧɟɦ 

ɫɨɫɬɚɜɥɹɟɬ 15…20 ɫ. 

Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɪɚɡɪɚɛɨɬɚɧɵ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ: 

- ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ 

ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɡɝɨɬɨɜɥɟɧɢɹ (ɩɪɢɦɟɧɟɧɢɟ ɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜɵɫɨɤɨɣ 

ɬɜɟɪɞɨɫɬɢ, ɧɨɜɵɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪɟɲɟɧɢɹ, ɧɚɧɟɫɟɧɢɟ ɢɡɧɨɫɨɫɬɨɣɤɢɯ 

ɩɨɤɪɵɬɢɣ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɞɪɭɝɢɟ); 

- ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɪɢɦɟɧɹɟɦɵɟ 

ɩɪɢ ɪɟɦɨɧɬɟ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ (ɦɟɬɨɞɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɢɡɧɨɲɟɧɧɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɜɵɲɟɧɧɭɸ ɫɬɨɣɤɨɫɬɶ ɤ 

ɢɡɧɨɫɭ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ). 

Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 

ɦɚɲɢɧ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤɭɸ-ɬɨ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɸ. 

ɉɨɷɬɨɦɭ, ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɵɛɨɪɚ ɫɩɨɫɨɛɚ 

ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ. 

ɂɡɜɟɫɬɧɵ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ 

ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ. ɇɚɩɪɢɦɟɪ, ɬɟɯɧɨɥɨɝɢɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɧɨɲɟɧɧɵɯ 

ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɪɦɨɭɩɪɨɱɧɟɧɧɵɯ ɤɨɦɩɟɧɫɢɪɭɸɳɢɯ 

ɷɥɟɦɟɧɬɨɜ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɧɚɩɥɚɜɨɱɧɨɦ ɚɪɦɢɪɨɜɚɧɢɟɦ [ ]. ɋɭɳɧɨɫɬɶ ɞɚɧɧɨɝɨ 

ɫɩɨɫɨɛɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɧɚ ɪɚɛɨɱɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ 

ɧɚɩɥɚɜɤɨɣ ɧɚɧɨɫɹɬɫɹ ɜɚɥɢɤɢ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɞɨɜ ɬɢɩɚ Ɍ-590 ɢɥɢ Ɍ-620. 

Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɭɩɪɨɱɧɟɧɢɟ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɜ ɭɫɥɨɜɢɹɯ ɧɟɛɨɥɶɲɢɯ ɩɨ ɨɫɧɚɳɟɧɧɨɫɬɢ 

ɪɟɦɨɧɬɧɵɯ ɦɚɫɬɟɪɫɤɢɯ ɢ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɜɵɫɨɤɭɸ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 

ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ. Ɉɞɧɚɤɨ, ɞɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɧɟ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɜɟɥɢɱɟɧɢɟ ɪɟɫɭɪɫɚ ɭɩɪɨɱɧɟɧɧɵɯ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ. 



Ɋɭɱɧɚɹ ɞɭɝɨɜɚɹ ɧɚɩɥɚɜɤɚ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɢɦɟɧɹɟɦɵɦ ɩɪɢ 

ɭɩɪɨɱɧɟɧɢɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ. ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ 

ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɧɚɩɥɚɜɤɢ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɫ ɩɨɦɨɳɶɸ ɩɨɪɨɲɤɨɜɵɯ 

ɷɥɟɤɬɪɨɞɨɜ ɢɡ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɋȼɋ-ɦɚɬɟɪɢɚɥɨɜ [ ]. Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɷɥɟɤɬɪɨɞɨɜ ɢɫɩɨɥɶɡɭɸɬ ɫɦɟɫɢ, ɤɨɬɨɪɵɟ ɫɨɫɬɨɹɬ ɩɨɪɨɲɤɨɜ ɉɊ-ɇ70ɏ7ɋ4Ɋ4-3, 

ɭɝɥɟɪɨɞɚ ɢ ɬɢɬɚɧɚ. ɇɚɩɥɚɜɤɚ ɫ ɩɨɦɨɳɶɸ ɩɨɪɨɲɤɨɜɵɯ ɷɥɟɤɬɪɨɞɨɜ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɜɟɥɢɱɟɧɢɟ ɪɟɫɭɪɫɚ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ 

ɦɚɲɢɧ ɜ 2…4 ɪɚɡɚ. Ɉɞɧɚɤɨ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɨɩɟɪɚɰɢɣ ɫɜɹɡɚɧɧɵɯ ɫ ɢɡɝɨɬɨɜɥɟɧɢɟɦ ɫɦɟɫɟɣ ɞɥɹ ɧɚɩɥɚɜɤɢ ɢ ɷɥɟɤɬɪɨɞɨɜ 

ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɭɩɪɨɱɧɟɧɢɟ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɡɧɨɲɟɧɧɵɯ ɞɟɬɚɥɟɣ ɦɚɲɢɧ 

ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɯɨɞɹɬ ɧɚɩɥɚɜɤɚ ɢ ɭɩɪɨɱɧɟɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɥɚɡɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɢ [Ж. Ʌɚɡɟɪɧɚɹ ɧɚɩɥɚɜɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ 

ɬɟɪɦɢɱɟɫɤɨɣ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɭɸ ɩɨɜɟɪɯɧɨɫɬɶ. ɋɬɟɩɟɧɶ 

ɭɩɪɨɱɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɜɢɫɢɬ, ɜ ɨɫɧɨɜɧɨɦ, ɨɬ ɫɜɨɣɫɬɜ ɧɚɩɥɚɜɥɹɟɦɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɢ ɪɟɠɢɦɨɜ ɬɟɪɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. Ⱦɥɹ ɧɚɩɥɚɜɤɢ ɪɚɛɨɱɢɯ 

ɨɪɝɚɧɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨɪɨɲɤɨɜɵɣ ɫɩɥɚɜ  

ɎȻɏ-6-2 ɫ ɪɚɡɥɢɱɧɵɦɢ ɞɨɛɚɜɤɚɦɢ, ɫɨɞɟɪɠɚɳɢɦɢ ɬɜɟɪɞɵɟ ɨɤɫɢɞɵ ɦɟɬɚɥɥɨɜ ɢ 

ɫɜɹɡɭɸɳɢɣ ɪɚɫɬɜɨɪ Д ]. ɉɨɫɥɟ ɥɚɡɟɪɧɨɣ ɧɚɩɥɚɜɤɢ ɢ ɭɩɪɨɱɧɟɧɢɹ ɬɜɟɪɞɨɫɬɶ 

ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɫɥɨɹ ɫɨɫɬɚɜɥɹɟɬ 56…61 HRC.  

Ɉɞɧɚɤɨ ɩɪɢɦɟɧɟɧɢɟ ɥɚɡɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɧɚɩɥɚɜɤɢ ɢ ɭɩɪɨɱɧɟɧɢɹ 

ɪɟɠɭɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɟ ɫɩɟɰɢɚɥɶɧɵɯ 

ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɥɚɡɟɪɧɵɦ ɥɭɱɨɦ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ 

ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɫɨɡɞɚɧɢɹ ɧɚ ɤɪɵɥɶɹɯ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɩɢɥɨɨɛɪɚɡɧɨɣ ɮɨɪɦɵ ɥɟɡɜɢɹ ɷɥɟɤɬɪɨɢɫɤɪɨɜɵɦ ɦɟɬɨɞɨɦ, ɤɨɬɨɪɚɹ ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɩɨɜɵɲɟɧɢɸ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ [ ]. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɧɚɧɟɫɟɧɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ ɬɜɟɪɞɨɝɨ ɫɩɥɚɜɚ 

ȼɄ6 (ɬɜɟɪɞɨɫɬɶ HRC 53…60) ɨɬɞɟɥɶɧɵɦɢ ɭɱɚɫɬɤɚɦɢ ɲɢɪɢɧɨɣ 5…6 ɦɦ. ɇɟ 

ɨɛɪɚɛɨɬɚɧɧɵɟ ɭɱɚɫɬɤɢ ɥɚɩɵ ɭɩɪɨɱɧɹɸɬ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɫɬɨɪɨɧɵ ɥɚɩɵ ɫ 



ɩɨɦɨɳɶɸ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɫɩɟɰɢɚɥɶɧɵɦ ɢɧɞɭɤɬɨɪɨɦ ɩɨɞ ɫɥɨɟɦ 

ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ (ɬɜɟɪɞɨɫɬɶ HRC 60…65). Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 

ɨɬɥɢɱɚɟɬɫɹ ɜɵɫɨɤɨɣ ɬɪɭɞɨɟɦɤɨɫɬɶɸ, ɩɨɷɬɨɦɭ ɨɧɚ ɧɟ ɧɚɲɥɚ ɲɢɪɨɤɨɟ 

ɩɪɢɦɟɧɟɧɢɟ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɩɪɢɦɟɧɹɟɬɫɹ ɬɚɤɠɟ ɬɟɯɧɨɥɨɝɢɹ ɬɨɱɟɱɧɨɝɨ 

ɭɩɪɨɱɧɟɧɢɹ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɧɚɩɥɚɜɥɹɬɶ ɧɚ ɪɟɠɭɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɥɚɩɵ 

ɢɡɧɨɫɨɫɬɨɣɤɢɣ ɦɚɬɟɪɢɚɥ ɫ ɩɨɦɨɳɶɸ ɩɨɪɨɲɤɨɜɨɣ ɩɪɨɜɨɥɨɤɢ  

ɉɉ-ɇɩ-80ɏ20ɊɁɌ [ ]. ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɚ ɭɩɪɨɱɧɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɭɸɬɫɹ 

ɬɨɱɤɢ ɩɟɪɟɦɟɧɧɨɝɨ ɫɟɱɟɧɢɹ. ɂɡɦɟɧɟɧɢɟ ɮɨɪɦɵ ɬɨɱɟɤ ɢɡɦɟɧɟɧɢɟɦ ɪɟɠɢɦɨɜ 

ɩɪɨɰɟɫɫɚ ɧɚɩɥɚɜɤɢ – ɧɚɩɪɹɠɟɧɢɟɦ, ɫɢɥɨɣ ɬɨɤɚ, ɜɪɟɦɟɧɟɦ ɧɚɩɥɚɜɤɢ, ɜɵɥɟɬɨɦ 

ɷɥɟɤɬɪɨɞɚ, ɩɨɥɹɪɧɨɫɬɶɸ, ɫɤɨɪɨɫɬɶɸ ɩɨɞɚɱɢ ɩɪɨɜɨɥɨɤɢ. Ɉɞɧɚɤɨ, ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɞɚɧɧɵɟ ɬɨɱɤɢ ɦɨɝɭɬ ɜɵɤɪɚɲɢɜɚɬɶɫɹ ɢ 

ɩɨɹɜɥɹɸɬɫɹ ɫɤɨɥɵ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɩɨɜɵɲɟɧɧɵɣ ɢɡɧɨɫ ɢɯ ɪɚɛɨɱɢɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɪɟɥɶɱɚɬɵɯ 

ɥɚɩ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ 

ɦɚɬɟɪɢɚɥɵ. ȼ ɫɨɫɬɚɜ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜɯɨɞɢɬ ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɨɫɧɨɜɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɤɟɪɚɦɢɱɟɫɤɢɦɢ ɞɨɛɚɜɤɚɦɢ (ɨɤɫɢɞɚɦɢ, ɤɚɪɛɢɞɚɦɢ, 

ɧɢɬɪɢɞɚɦɢ ɢ ɬ.ɞ.). ȼ ɩɪɨɰɟɫɫɟ ɭɩɪɨɱɧɟɧɢɹ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ 

ɧɚɧɨɫɹɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɜ ɜɢɞɟ ɩɨɤɪɵɬɢɣ, ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɤɨɬɨɪɵɯ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ. ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ 

ɫɩɨɫɨɛɨɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɨɤɪɵɬɢɣ ɹɜɥɹɟɬɫɹ 

ɩɪɢɦɟɧɟɧɢɟ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ. 

ɉɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ ɧɚ ɪɟɠɭɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɪɟɥɶɱɚɬɨɣ 

ɥɚɩɵ ɧɚɧɨɫɹɬ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ (ɩɚɫɬɭ), ɤɨɬɨɪɚɹ ɩɨɞɜɟɪɝɚɟɬɫɹ 

ɫɭɲɤɢ. ɉɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɩɨɤɪɵɬɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɢɛɪɢɪɭɸɳɟɝɨ 

ɭɝɨɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɩɥɚɜɥɟɧɢɟ ɩɚɫɬɵ ɢ ɨɛɪɚɡɨɜɚɧɢɟ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɩɨɤɪɵɬɢɹ. Ɉɫɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ 



ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɡɚ ɫɱɟɬ ɜɢɛɪɚɰɢɢ ɭɝɨɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɨɬɫɭɬɫɬɜɭɟɬ 

ɡɧɚɱɢɬɟɥɶɧɨɟ ɬɟɪɦɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜ ɭɩɪɨɱɧɹɟɦɭɸ ɥɚɩɭ.  

Ⱦɚɧɧɵɣ ɫɩɨɫɨɛɨɦ ɭɩɪɨɱɧɟɧɢɹ ɦɨɠɧɨ ɜɧɟɞɪɢɬɶ ɤɚɤ ɜ ɤɪɭɩɧɵɟ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɡɚɜɨɞɵ ɩɨ ɢɡɝɨɬɨɜɥɟɧɢɸ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ 

ɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɤ ɧɟɣ, ɬɚɤ ɢ ɜ ɧɟɛɨɥɶɲɢɟ ɪɟɦɨɧɬɧɵɟ ɦɚɫɬɟɪɫɤɢɟ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. ɋ ɩɨɦɨɳɶɸ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɦɨɠɧɨ 

ɩɪɨɢɡɜɨɞɢɬɶ ɭɩɪɨɱɧɟɧɢɟ ɪɟɠɭɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɪɚɡɥɢɱɧɨɣ 

ɤɨɧɮɢɝɭɪɚɰɢɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɫɩɨɫɨɛɵ ɭɩɪɨɱɧɟɧɢɹ 

ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɢɦɟɸɬ ɤɚɤ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɬɚɤ 

ɢ ɧɟɞɨɫɬɚɬɤɢ. ɋɪɟɞɢ ɧɢɯ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ 

ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ, ɩɪɢɦɟɧɟɧɢɟ ɤɨɬɨɪɨɝɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɵɲɟɧɢɟ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɣ 

ɬɟɯɧɨɥɨɝɢɢ ɬɪɟɛɭɟɬɫɹ ɩɪɨɫɬɨɟ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɧɟ ɞɨɪɨɝɢɟ ɤɨɦɩɨɧɟɧɬɵ ɢ ɦɚɬɟɪɢɚɥɵ. 

 

1.4 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ 

ɥɚɩ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ 

 

ɉɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɧɚɧɨɫɢɬɫɹ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɚɹ ɩɚɫɬɚ. 

Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢ ɬɨɥɳɢɧɚ ɩɨɥɭɱɚɟɦɨɝɨ ɩɪɢ ɷɬɨɦ ɩɨɤɪɵɬɢɹ 

ɡɚɜɢɫɹɬ ɨɬ ɜɵɛɪɚɧɧɵɯ ɪɟɠɢɦɨɜ ɭɩɪɨɱɧɟɧɢɹ ɢ ɫɨɫɬɚɜɚ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ 

ɦɚɬɟɪɢɚɥɨɜ. 

ȼ ɫɨɫɬɚɜɟ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɫɨɞɟɪɠɢɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ 

ɨɫɧɨɜɚ ɢ ɤɟɪɚɦɢɱɟɫɤɢɟ ɤɨɦɩɨɧɟɧɬɵ [  ]. Ɇɟɬɚɥɥɢɱɟɫɤɭɸ ɨɫɧɨɜɭ ɫɨɫɬɚɜɥɹɸɬ 

ɫɬɚɥɶɧɵɟ ɧɚɩɥɚɜɨɱɧɵɟ ɩɨɪɨɲɤɢ, ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɬɜɟɪɞɨɫɬɶɸ ɢ 

ɚɛɪɚɡɢɜɧɨɣ ɫɬɨɣɤɨɫɬɶɸ. Ʉ ɤɚɱɟɫɬɜɟ ɫɬɚɥɶɧɵɯ ɧɚɩɥɚɜɨɱɧɵɯ ɩɨɪɨɲɤɨɜ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɪɨɲɤɢ ɦɚɪɨɤ ɉȽ-10ɇ-01, ɉȽ-ɍɋ25, ɉȽ-ɎȻɏ6-2, ɉȽ-ɋɊ4,  



ɉɊ-ɇ70ɏ17ɋ3Ɋ4. Ɇɟɬɚɥɥɢɱɟɫɤɚɹ ɨɫɧɨɜɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɞɚɪɧɭɸ ɜɹɡɤɨɫɬɶ 

ɩɨɤɪɵɬɢɹ. 

Ʉɟɪɚɦɢɱɟɫɤɢɟ ɤɨɦɩɨɧɟɧɬɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɵɫɨɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ 

ɩɥɚɜɥɟɧɢɹ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. ɉɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ ɜ 

ɤɚɱɟɫɬɜɟ ɬɚɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɚɪɛɢɞɵ, ɨɤɫɢɞɵ, 

ɧɢɬɪɢɞɵ ɢ ɛɨɪɢɞɵ ɬɚɤɢɯ ɦɟɬɚɥɥɨɜ, ɤɚɤ ɛɨɪ, ɜɨɥɶɮɪɚɦ, ɬɢɬɚɧ, ɯɪɨɦ ɢ ɞɪɭɝɢɟ []. 

Ɉɞɧɚɤɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɛɨɪɢɞɵ ɩɪɢɞɚɸɬ ɩɨɤɪɵɬɢɸ ɯɪɭɩɤɨɫɬɶ, 

ɚ ɧɢɬɪɢɞɵ - ɞɨɪɨɝɨɫɬɨɹɳɢɣ ɤɨɦɩɨɧɟɧɬ. ɉɨɷɬɨɦɭ, ɧɚɢɛɨɥɟɟ ɩɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ 

ɭɩɪɨɱɧɟɧɢɢ ɢɫɩɨɥɶɡɭɸɬ ɨɤɫɢɞ ɚɥɸɦɢɧɢɹ Al2O3, ɨɤɫɢɞ ɤɪɟɦɧɢɹ SТO2 ɢ ɤɚɪɛɢɞ 

ɛɨɪɚ ȼ4ɋ [  ]. 

ɉɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ ɞɥɹ ɪɚɫɩɥɚɜɥɟɧɢɹ ɧɚɧɟɫɟɧɧɨɣ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɚɫɬɵ ɩɪɢɦɟɧɹɟɬɫɹ ɭɫɬɚɧɨɜɤɢ ȼȾȽɍ-2 (ɪɢɫɭɧɨɤ 1.3). 

ɗɬɚ ɭɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɫɜɚɪɨɱɧɨɝɨ ɢɧɜɟɪɬɨɪɚ 1, ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ 2 ɢ 

ɜɢɛɪɚɬɨɪɚ 3. 

ȼɢɛɪɚɬɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɢ ɡɚɤɪɟɩɥɟɧɢɹ ɭɝɨɥɶɧɵɯ 

ɷɥɟɤɬɪɨɞɨɜ (ɪɢɫɭɧɨɤ 1.4). ɉɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ ɩɪɢɦɟɧɹɸɬɫɹ 

ɭɝɨɥɶɧɵɟ ɷɥɟɤɬɪɨɞɵ ɞɢɚɦɟɬɪɨɦ 6…10 ɦɦ.  

 

1 – ɫɜɚɪɨɱɧɵɣ ɢɧɜɟɪɬɨɪ (ɢɫɬɨɱɧɢɤ ɬɨɤɚ); 2 – ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ; 3 – ɜɢɛɪɚɬɨɪ  

Ɋɢɫɭɧɨɤ 1.3 – ɍɫɬɚɧɨɜɤɚ ȼȾȽɍ-2 



 

Ɋɢɫɭɧɨɤ 1.4 – ɍɝɨɥɶɧɵɟ ɷɥɟɤɬɪɨɞɵ 

 

ɉɪɨɰɟɫɫ ɭɩɪɨɱɧɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɝɨɪɟɧɢɢ ɩɪɹɦɨɣ ɞɭɝɢ ɩɪɢ 

ɫɥɟɞɭɸɳɢɯ ɪɟɠɢɦɚɯ: ɫɢɥɚ ɬɨɤɚ I = 60…90Ⱥ, ɱɚɫɬɨɬɚ ɜɢɛɪɚɰɢɢ ɭɝɨɥɶɧɨɝɨ 

ɷɥɟɤɬɪɨɞɚ – 25…50 Ƚɰ [ ], ɚɦɩɥɢɬɭɞɚ ɜɢɛɪɚɰɢɢ ɭɝɨɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ – 0,5…1,1 

ɦɦ. ɉɪɢ ɬɚɤɢɯ ɪɟɠɢɦɚɯ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɬɜɟɪɞɨɫɬɶ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɨɤɪɵɬɢɣ ɩɨɥɭɱɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 60 HRC. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɹ ɭɩɪɨɱɧɟɧɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɦɨɠɟɬ ɛɵɬɶ ɜɧɟɞɪɟɧɚ ɜ ɨɫɧɨɜɧɨɦ ɜ 

ɩɪɟɞɩɪɢɹɬɢɹ, ɤɨɬɨɪɵɟ ɡɚɧɢɦɚɸɬɫɹ ɬɟɯɧɢɱɟɫɤɢɦ ɫɟɪɜɢɫɨɦ ɢ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ. 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɟɯɧɨɥɨɝɢɹ ɜɢɛɪɨɞɭɝɨɜɨɝɨ 

ɭɩɪɨɱɧɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɚɫɬ ɢɫɫɥɟɞɨɜɚɧ ɧɟ 

ɩɨɥɧɨɫɬɶɸ, ɬ.ɤ. ɧɟ ɨɛɨɫɧɨɜɚɧɵ ɨɩɬɢɦɚɥɶɧɵɟ ɪɟɠɢɦɵ ɭɩɪɨɱɧɟɧɢɹ ɞɥɹ 

ɪɚɡɥɢɱɧɵɯ ɫɨɫɬɚɜɨɜ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɚɫɬ. Ⱥɧɚɥɢɡ ɧɚɭɱɧɵɯ ɩɭɛɥɢɤɚɰɢɢ 

ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɨ ɞɚɧɧɨɣ ɬɟɦɟ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɪɨɜɨɞɹɬɫɹ ɤɨɦɩɥɟɤɫɧɵɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɧɟɨɛɯɨɞɢɦɨ ɢɫɫɥɟɞɨɜɚɬɶ ɜɨɩɪɨɫɵ ɩɪɢɦɟɧɟɧɢɹ ɜ 

ɤɚɱɟɫɬɜɟ ɤɟɪɚɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɚɫɬ ɤɚɪɛɢɞɨɜ 

(ɩɪɟɠɞɟ ɜɫɟɝɨ, ɤɚɪɛɢɞɚ ɛɨɪɚ), ɬ.ɤ. ɤɚɪɛɢɞ ɛɨɪɚ ɨɬɥɢɱɚɟɬɫɹ ɨɱɟɧɶ ɜɵɫɨɤɨɣ 

ɬɜɟɪɞɨɫɬɶɸ ɢ ɞɪɭɝɢɦɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ.  



1.5 ȼɵɜɨɞɵ ɩɨ ɚɧɚɥɢɡɭ ɫɨɫɬɨɹɧɢɹ ɜɨɩɪɨɫɚ. ɐɟɥɶ ɢ ɡɚɞɚɱɢ 

ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɨɫɬɨɹɧɢɹ ɜɨɩɪɨɫɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

1. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ 

ɦɚɲɢɧ ɹɜɥɹɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɟ ɢɡɧɚɲɢɜɚɧɢɟ ɢɯ ɪɚɛɨɱɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, 

ɨɫɨɛɟɧɧɨ, ɪɟɠɭɳɢɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɚɛɪɚɡɢɜɧɵɦɢ ɱɚɫɬɢɰɚɦɢ 

ɩɨɱɜɟɧɧɨɣ ɫɪɟɞɵ. ȼ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɛɨɥɶɲɢɧɫɬɜɚ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɢɫɩɨɥɶɡɭɸɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɫɬɪɟɥɶɱɚɬɵɟ 

ɥɚɩɵ. ɉɪɢɦɟɧɟɧɢɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ ɢɡɧɨɲɟɧɧɵɯ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬɵ, ɭɜɟɥɢɱɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ 

ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ ɢ ɡɚɬɹɝɢɜɚɧɢɸ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɪɨɤɨɜ 

ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. 

2. ȼ ɧɚɫɬɨɹɳɟɟ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ ɩɪɚɤɬɢɤɟ ɪɚɡɥɢɱɧɵɟ 

ɫɩɨɫɨɛɵ ɢ ɬɟɯɧɨɥɨɝɢɢ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ. ɋɪɟɞɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɫɩɨɫɨɛɨɜ ɧɚɢɛɨɥɟɟ 

ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɭɩɪɨɱɧɟɧɢɟ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. Ɍɚɤɢɟ ɦɚɬɟɪɢɚɥɵ ɧɚɧɨɫɹɬɫɹ ɧɚ 

ɭɩɪɨɱɧɹɟɦɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɜ ɜɢɞɟ ɩɨɤɪɵɬɢɣ. ɋɭɳɟɫɬɜɭɸɳɢɟ 

ɫɩɨɫɨɛɵ ɧɚɧɟɫɟɧɢɹ ɬɚɤɢɯ ɩɨɤɪɵɬɢɣ ɨɬɥɢɱɚɸɬɫɹ ɧɢɡɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ, 

ɞɨɪɨɝɨɜɢɡɧɨɣ ɩɪɢɦɟɧɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɚɬɟɪɢɚɥɨɜ. 

3. ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɟɣ ɭɩɪɨɱɧɟɧɢɹ ɪɟɠɭɳɢɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɹɜɥɹɟɬɫɹ ɢɯ 

ɜɢɛɪɨɞɭɝɨɜɨɟ ɭɩɪɨɱɧɟɧɢɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɝɨɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɢ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɚɫɬ. Ɉɞɧɚɤɨ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬɫɭɬɫɬɜɭɸɬ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɨɛɨɫɧɨɜɚɧɢɸ ɪɚɰɢɨɧɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɜɢɛɪɨɞɭɝɨɜɨɝɨ 

ɭɩɪɨɱɧɟɧɢɹ ɢ ɫɨɫɬɚɜɚ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɚɫɬ, ɱɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ ɜɧɟɞɪɹɬɶ 

ɞɚɧɧɭɸ ɬɟɯɧɨɥɨɝɢɸ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ. 



Цɟлɶ ɧɚɫɬɨящɟɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɜɵɲɟɧɢɢ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ 

ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɦɢ 

ɩɨɤɪɵɬɢɹɦɢ, ɩɨɥɭɱɚɟɦɵɦɢ ɧɚ ɪɟɠɭɳɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɥɚɩ ɩɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ 

ɭɩɪɨɱɧɟɧɢɢ. 

Зɚɞɚчɢ ɢɫɫлɟɞɨɜɚɧɢя: 

1. Ɉɛɨɫɧɨɜɚɬɶ ɬɨɥɳɢɧɭ ɧɚɧɨɫɢɦɨɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɚɫɬɵ, ɩɪɢ ɤɨɬɨɪɨɣ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɬɚɛɢɥɶɧɨɟ ɝɨɪɟɧɢɟ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ ɩɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ. 

2. ɉɪɨɜɟɫɬɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɬɨɥɳɢɧɵ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɨɤɪɵɬɢɣ, 

ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ ɧɚ ɩɚɫɬɚɯ ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ. 

3. ɉɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɟ ɢɫɩɵɬɚɧɢɹ ɧɚ ɢɡɧɚɲɢɜɚɧɢɟ, ɚ ɬɚɤɠɟ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɫɟɪɢɣɧɵɯ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ ɢ ɫ ɜɢɛɪɨɞɭɝɨɜɵɦ 

ɭɩɪɨɱɧɟɧɢɟɦ. 

4. Ɋɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ 

ɪɟɠɭɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɢ 

ɨɛɨɫɧɨɜɚɬɶ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɬ ɟɝɨ ɜɧɟɞɪɟɧɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ. 

 

2 ɌȿɈɊȿɌɂɑȿɋɄɂȿ ɂɋɋɅȿȾɈȼȺɇɂə 

 

2.1 ɂɫɫɥɟɞɨɜɚɧɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɟɯɧɨɥɨɝɢɢ ɜɢɛɪɨɞɭɝɨɜɨɝɨ 

ɭɩɪɨɱɧɟɧɢɹ  

ɋɭɳɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɢ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ.  

ɇɚ ɪɟɠɭɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ ɫɥɨɣ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ 

ɩɚɫɬɵ ɡɚɞɚɧɧɨɣ ɬɨɥɳɢɧɵ. ȼ ɫɨɫɬɚɜ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɚɫɬɵ ɜɯɨɞɹɬ 

ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɨɫɧɨɜɚ (ɧɚɩɪɢɦɟɪ, ɩɨɪɨɲɨɤ ɉȽ-10ɇ-01), ɤɟɪɚɦɢɱɟɫɤɢɟ 

ɤɨɦɩɨɧɟɧɬɵ ɢ ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɤɥɟɹ ɉȼȺ, ɤɨɬɨɪɵɣ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ 



ɫɜɹɡɭɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɤɨɦɩɨɧɟɧɬɨɜ ɩɚɬɵ. ɉɨɫɥɟ ɩɪɨɢɫɯɨɞɢɬ ɜɵɫɭɲɢɜɚɧɢɟ 

ɩɚɫɬɵ ɞɨ ɬɜɟɪɞɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

ɉɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɧɚɧɟɫɟɧɧɨɝɨ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɫɥɨɹ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɚɫɬɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɠɢɝɚɧɢɟ ɞɭɝɢ ɦɟɠɞɭ ɭɝɨɥɶɧɵɦ 

ɷɥɟɤɬɪɨɞɨɦ ɢ ɭɩɪɨɱɧɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɡɚɠɢɝɚɧɢɹ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ ɩɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɟɝɨ ɦɨɠɧɨ 

ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɮɚɡɵ: 

1. Первая фаɡа. ɉɪɢ ɩɨɞɚɱɢ ɧɚ ɷɥɟɤɬɪɨɞ ɧɚɩɪɹɠɟɧɢɹ Uɨ ɧɚɱɢɧɚɟɬɫɹ ɟɝɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɡɚɬɜɟɪɞɟɜɲɢɦ ɫɥɨɟɦ ɩɚɫɬɵ. ɉɪɢ ɷɬɨɦ ɜɨɡɧɢɤɚɟɬ ɪɚɡɧɨɫɬɶ 

ɩɨɬɟɧɰɢɚɥɨɜ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ Uɨ – (Uк+Uа) = 32…42 ȼ, ɱɬɨ ɩɪɢɜɨɞɢɬ 

ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɦɟɠɞɭ ɭɝɨɥɶɧɵɦ ɷɥɟɤɬɪɨɞɨɦ ɢ 

ɭɩɪɨɱɧɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɥɟ ɨɤɚɡɵɜɚɟɬ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 

ɡɚɬɜɟɪɞɟɜɲɢɣ ɫɥɨɣ ɩɚɫɬɵ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɟɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ 

ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ. ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɢɥɚ 

ɬɨɤɚ ɢ ɫɧɢɠɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɞɨ ɜɟɥɢɱɢɧɵ U3, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɱɢɧɚɟɬɫɹ 

ɩɪɨɰɟɫɫ ɡɚɠɢɝɚɧɢɹ ɞɭɝɢ; 

2. Втɨрая фаɡа. ȼɨ ɜɬɨɪɨɣ ɮɚɡɟ ɦɟɠɞɭ ɭɝɨɥɶɧɵɦ ɷɥɟɤɬɪɨɞɨɦ ɢ 

ɭɩɪɨɱɧɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɡɧɢɤɚɟɬ ɞɭɝɚ. Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɬɟɩɟɧɧɨɟ 

ɭɜɟɥɢɱɟɧɢɟ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɭɝɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɡɧɚɱɟɧɢɹ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɩɥɚɜɥɹɟɦɨɝɨ ɫɥɨɹ ɩɚɫɬɵ. ɇɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 

ɞɨɫɬɢɝɚɟɬ ɡɧɚɱɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɱɢɧɚɟɬɫɹ ɫɬɚɛɢɥɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɝɨɪɟɧɢɹ 

ɞɭɝɢ; 

3. Третья фаɡа. ȼ ɬɪɟɬɶɟɣ ɮɚɡɟ ɝɨɪɟɧɢɟ ɞɭɝɢ ɦɟɠɞɭ ɭɝɨɥɶɧɵɦ 

ɷɥɟɤɬɪɨɞɨɦ ɢ ɭɩɪɨɱɧɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɫɬɚɧɨɜɢɬɫɹ ɭɫɬɨɣɱɢɜɵɦ ɢ 

ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɰɟɫɫ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ. 

ɗɥɟɤɬɪɨɞ ɫɨɜɟɪɲɚɟɬ ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɢ ɤɨɥɟɛɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɜ 

ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɋɭɬɶ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ 

ɷɥɟɤɬɪɨɞ ɢ ɭɩɪɨɱɧɹɟɦɚɹ ɩɨɜɟɪɯɧɨɫɬɶ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɡɚɠɢɝɚɟɬɫɹ ɞɭɝɚ, 



ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɨɛɤɥɚɞɤɢ ɤɨɧɞɟɧɫɚɬɨɪɚ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ 

ɪɚɫɩɨɥɨɠɟɧ ɫɥɨɣ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ (ɪɢɫɭɧɨɤ 2.1). 

 

1 – ɭɝɨɥɶɧɵɣ ɷɥɟɤɬɪɨɞ; 2 – ɫɥɨɣ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɚɫɬɵ ɬɨɥɳɢɧɨɣ į;  

3 – ɭɩɪɨɱɧɹɟɦɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 

Ɋɢɫɭɧɨɤ 2.1 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɥɟɤɬɪɨɞɚ ɩɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ 

ɭɩɪɨɱɧɟɧɢɢ ɩɨɜɟɪɯɧɨɫɬɢ 

ɋɨɝɥɚɫɧɨ ɩɪɟɞɥɨɠɟɧɧɨɦɭ Ʌ.Ⱥ. ɋɟɧɚ ɩɨɞɯɨɞɭ Д73Ж, ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɩɨɥɹ 

E ɦɟɠɞɭ ɨɛɤɥɚɞɤɚɦɢ ɩɨɞɨɛɧɨɝɨ ɤɨɧɞɟɧɫɚɬɨɪɚ ɩɪɢ ɬɪɚɞɢɰɢɨɧɧɨɣ 

ɜɢɛɪɨɞɭɝɨɜɨɣ ɧɚɩɥɚɜɤɟ, ɜ ɩɪɨɰɟɫɫɟ ɪɟɚɥɢɡɚɰɢɢ ɤɨɬɨɪɨɣ ɷɥɟɤɬɪɨɞ 

ɩɟɪɢɨɞɢɱɟɫɤɢ ɤɚɫɚɟɬɫɹ ɦɢɤɪɨɧɟɪɨɜɧɨɫɬɟɣ ɧɚ ɧɚɩɥɚɜɥɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɷɦɩɢɪɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ: ܧ = �� ∙ ܷ଴√ܽ ∙ ܴଶ ∙ ܵଶ3 ,                                           ሺʹ.ͳሻ 

ɝɞɟ E – ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɩɨɥɹ, ȼ/ɦɦ; 

kE – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɤɨɥɟɛɚɧɢɣ ɷɥɟɤɬɪɨɞɚ ɧɚ 

ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ, ɦɦ5/3Ɉɦ2/3/ɫ2/3; 

U0 – ɧɚɩɪɹɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ȼ; 

R – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɥɨɹ ɡɚɬɜɟɪɞɟɜɲɟɣ ɩɚɫɬɵ ɜ ɡɨɧɟ ɤɨɧɬɚɤɬɚ ɫ ɷɥɟɤɬɪɨɞɨɦ, 

Ɉɦ; 

S – ɩɥɨɳɚɞɶ ɤɨɧɬɚɤɬɚ ɷɥɟɤɬɪɨɞɚ ɫ ɧɚɩɥɚɜɥɹɟɦɵɦ ɭɱɚɫɬɤɨɦ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɦɦ2; 

а – ɭɫɤɨɪɟɧɢɟ ɷɥɟɤɬɪɨɞɚ ɜ ɩɪɨɰɟɫɫɟ ɧɚɩɥɚɜɤɢ, ɦɦ/ɫ2. 



ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɢ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɩɪɢ 

ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɚɫɬɵ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɨɬɟɪɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɚɬɨɞɟ Uк ɢ ɚɧɨɞɟ Uа . ɋɨɝɥɚɫɧɨ 

ɬɚɛɥɢɰɵ 2 [  ] ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɚɬɨɞɟ ɢ ɚɧɨɞɟ ɩɪɢ 

ɩɪɢɦɟɧɟɧɢɢ ɭɝɨɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɞɥɹ ɧɚɩɥɚɜɤɢ ɫɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɜɧɵ 

Uк+Uа = 17…19 ȼ. ɋ ɭɱɟɬɨɦ ɩɨɬɟɪɢ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɥɳɢɧɵ ɫɥɨɹ 

ɡɚɬɜɟɪɞɟɜɲɟɝɨ ɫɥɨɹ, ɡɚɜɢɫɢɦɨɫɬɶ (2.1) ɩɪɢɧɢɦɚɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: ܧ = ܷ଴ − ሺܷˍ + ˃ܷሻߜ(ͳ + �� ∙ √ܽ ∙ ܴଶ ∙ ܵଶ3 ),                                  ሺʹ.ʹሻ 

ɝɞɟ ka – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ 

ɷɥɟɤɬɪɨɞɚ ɧɚ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ, ɫ2/3ɦɦ-5/3Ɉɦ2/3; ߜ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɡɚɬɜɟɪɞɟɜɲɟɣ ɩɚɫɬɵ, ɦɦ. 

ɋ ɭɱɟɬɨɦ ɡɚɜɢɫɢɦɨɫɬɢ (2.2) ɭɫɥɨɜɢɟ ɭɫɬɨɣɱɢɜɨɝɨ ɡɚɠɢɝɚɧɢɹ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ ɩɪɢ ɤɨɥɟɛɚɧɢɹɯ ɷɥɟɤɬɪɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɫɚɧɨ ɜ 

ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: ܧ = ܷ଴ − ሺܷˍ + ˃ܷሻߜ(ͳ + �� ∙ √ܽ ∙ ܴଶ ∙ ܵଶ3 ) ≥  з.௠�௡,                      ሺʹ.͵ሻܧ

ɝɞɟ ܧз.௠�௡ – ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɚɛɢɥɶɧɨɫɬɢ ɡɚɠɢɝɚɧɢɹ ɞɭɝɢ ɩɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ, 

ȼ/ɦɦ. 

 

2.2 ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɩɪɨɰɟɫɫ ɡɚɠɢɝɚɧɢɹ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ ɩɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ 

 

Ȼɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɫɬɚɛɢɥɶɧɨɫɬɶ ɡɚɠɢɝɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ 

ɩɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ ɡɚɜɢɫɢɬ ɨɬ ɧɚɩɪɹɠɟɧɧɨɫɬɢ E ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 

ɩɨɥɹ. Ⱥɧɚɥɢɡ ɡɚɜɢɫɢɦɨɫɬɢ (2.3) ɩɨɤɚɡɚɥ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɧɨɫɬɢ E 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɜ ɨɫɧɨɜɧɨɦ ɡɚɜɢɫɢɬ ɨɬ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

ɭɫɤɨɪɟɧɢɹ ɷɥɟɤɬɪɨɞɚ а, ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɥɨɹ ɡɚɬɜɟɪɞɟɜɲɟɣ ɩɚɫɬɵ R ɢ ɩɥɨɳɚɞɢ 

ɤɨɧɬɚɤɬɚ ɷɥɟɤɬɪɨɞɚ ɫ ɧɚɩɥɚɜɥɹɟɦɵɦ ɭɱɚɫɬɤɨɦ ɩɨɜɟɪɯɧɨɫɬɢ S. 



Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɪɚɡɪɚɛɨɬɚɧɵ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ: 

- ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ 

ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɡɝɨɬɨɜɥɟɧɢɹ (ɩɪɢɦɟɧɟɧɢɟ ɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜɵɫɨɤɨɣ 

ɬɜɟɪɞɨɫɬɢ, ɧɨɜɵɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪɟɲɟɧɢɹ, ɧɚɧɟɫɟɧɢɟ ɢɡɧɨɫɨɫɬɨɣɤɢɯ 

ɩɨɤɪɵɬɢɣ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɞɪɭɝɢɟ); 

- ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɪɢɦɟɧɹɟɦɵɟ 

ɩɪɢ ɪɟɦɨɧɬɟ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ (ɦɟɬɨɞɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɢɡɧɨɲɟɧɧɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɜɵɲɟɧɧɭɸ ɫɬɨɣɤɨɫɬɶ ɤ 

ɢɡɧɨɫɭ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ). 

Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 

ɦɚɲɢɧ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤɭɸ-ɬɨ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɸ. 

ɉɨɷɬɨɦɭ, ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɵɛɨɪɚ ɫɩɨɫɨɛɚ 

ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ. 

ɉɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɝɨɥɶɧɵɣ ɷɥɟɤɬɪɨɞ, 

ɤɨɬɨɪɵɣ ɫɨɜɟɪɲɚɟɬ ɤɨɥɟɛɚɬɟɥɶɧɵɟ ɞɜɢɠɟɧɢɹ. ɇɚ ɭɫɬɚɧɨɜɤɢ ȼȾȽɍ-2 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɞɚ: ɚɦɩɥɢɬɭɞɚ 

ɤɨɥɟɛɚɧɢɣ А = 0,5…1,1 ɦɦ, ɱɚɫɬɨɬɵ ɤɨɥɟɛɚɧɢɣ f = 25…50 Ƚɰ. ɉɟɪɟɦɟɳɟɧɢɟ 

ɷɥɟɤɬɪɨɞɚ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɢ ɤɨɥɟɛɚɧɢɹɯ ɨɩɢɫɵɜɚɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɭɪɚɜɧɟɧɢɟɦ: ݔ = � ∙ sinሺʹ ∙ � ∙ ݂ ∙ �ሻ,                                        ሺʹ.Ͷሻ 

ɝɞɟ А – ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɷɥɟɤɬɪɨɞɚ, ɦɦ; 

f – ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɷɥɟɤɬɪɨɞɚ, Ƚɰ; 

t – ɜɪɟɦɹ, ɫ. 

ɉɪɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɜ ɭɪɚɜɧɟɧɢɟ (2.4) ɬɨ ɭɫɤɨɪɟɧɢɟ ɷɥɟɤɬɪɨɞɚ ɩɪɢ 

ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ: ܽ = ݔ̈ = Ͷ ∙ � ∙ �ଶ ∙ ݂ଶ = ͳʹ͵ͲͲ … Ͷͻ͵ͲͲ ˏˏ/˔ଶ.                ሺʹ.ͷሻ 



ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɥɨɹ ɡɚɬɜɟɪɞɟɜɲɟɣ ɩɚɫɬɵ R ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ ɬɨɥɳɢɧɵ. ɗɬɨ 

ɡɚɜɢɫɢɦɨɫɬɶ ɫɥɟɞɭɸɳɢɣ ɜɢɞ [  ]: ܴ = �ఋ ∙  ହ,                                                   ሺʹ.͸ሻߜ

ɝɞɟ �ఋ = 28500 Ɉɦ/ɦɦ5. 

ɉɥɨɳɚɞɶ ɤɨɧɬɚɤɬɚ ɷɥɟɤɬɪɨɞɚ ɫ ɧɚɩɥɚɜɥɹɟɦɵɦ ɭɱɚɫɬɤɨɦ ɩɨɜɟɪɯɧɨɫɬɢ S 

ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ: ܵ = Ͳ,ʹͷ ∙ � ∙  ଶ,                                                ሺʹ.͹ሻܦ

ɝɞɟ D – ɞɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɚ, ɦɦ. 

ɋ ɭɱɟɬɨɦ ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɭɪɚɜɧɟɧɢɟ (2.3) ɩɪɢɧɢɦɚɟɬ 

ɫɥɟɞɭɸɳɢɣ ɜɢɞ: ܧ = ܷ଴ − ሺܷˍ + ˃ܷሻߜ ቆͳ + ʹ,ͻ ∙ �� ∙ √� ∙ ݂ଶ ∙ �ఋଶ ∙ ଵ଴ߜ ∙ ସ3ܦ ቇ ≥  з.௠�௡.       ሺʹ.ͺሻܧ

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ��, ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɟ 

ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɷɥɟɤɬɪɨɞɚ ɧɚ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ 

ɩɪɢɦɟɧɹɥɢ ɫɥɟɞɭɸɳɭɸ ɦɟɬɨɞɢɤɭ. ɇɚ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɨɛɪɚɡɰɵ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɧɨɫɢɥɢɫɶ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɩɚɫɬɵ, ɬɨɥɳɢɧɚ ɤɨɬɨɪɵɯ 

ɩɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɛɵɥɢ ɪɚɜɧɵ į= 0,5; 1,5; 2,5 ɦɦ. Ȼɵɥɢ ɩɨɞɝɨɬɨɜɥɟɧɵ 

ɭɝɨɥɶɧɵɟ ɷɥɟɤɬɪɨɞɵ ɪɚɡɧɨɝɨ ɞɢɚɦɟɬɪɚ: D = 5, 6 ɢ 8 ɦɦ. ɇɚ ɷɥɟɤɬɪɨɞ ɩɨɞɚɜɚɥɨɫɶ 

ɧɚɩɪɹɠɟɧɢɟ U = 50 ȼ ɢ ɩɨɫɥɟ ɡɚɠɢɝɚɧɢɹ ɞɭɝɢ ɢ ɧɚɱɚɥɚ ɭɫɬɨɣɱɢɜɨɝɨ ɟɟ ɝɨɪɟɧɢɹ 

ɮɢɤɫɢɪɨɜɚɥɢɫɶ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɥɟɦɦɚɯ ɫɜɚɪɨɱɧɨɝɨ ɚɩɩɚɪɚɬɚ ɢ 

ɡɧɚɱɟɧɢɟ ɬɨɥɳɢɧɵ ɡɚɬɜɟɪɞɟɜɲɟɝɨ ɫɥɨɹ ɩɚɫɬɵ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɬɫɭɬɫɬɜɭɟɬ 

ɭɫɬɨɣɱɢɜɨɟ ɝɨɪɟɧɢɟ ɞɭɝɢ. ɉɪɢ ɷɬɨɦ ɤɨɥɟɛɚɧɢɟ ɷɥɟɤɬɪɨɞɚ ɨɬɫɭɬɫɬɜɨɜɚɥ, ɬ.ɟ.  

а = 0. Ⱦɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ ɡɚɠɢɝɚɧɢɟ ɞɭɝɢ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɩɨ ɬɪɢ ɪɚɡ. ɉɨ 

ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɨɩɪɟɞɟɥɹɥɨɫɶ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɧɨɫɬɢ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ܧз: ܧз = ܷ଴ − ሺ ˍܷ + ˃ܷሻߜ�௠�௫ .                                          ሺʹ.ͻሻ 



ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɢɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɭɫɬɚɧɨɜɤɨɣ ɷɥɟɤɬɪɨɞɚ ɜ 

ɧɢɠɧɟɟ ɩɨɥɨɠɟɧɢɟ ɢ ɩɪɢ ɟɝɨ ɤɨɥɟɛɚɧɢɣ ɫ ɚɦɩɥɢɬɭɞɨɣ А = 0,5 ɦɦ ɢ ɱɚɫɬɨɬɨɣ 

 f = 25 Ƚɰ ɫ ɜɟɥɢɱɢɧɵ ߜ�௠�௫. ɇɚ ɷɥɟɤɬɪɨɞ ɬɚɤɠɟ ɩɨɞɚɜɚɥɨɫɶ ɧɚɩɪɹɠɟɧɢɟ U = 

50 ȼ ɢ ɮɢɤɫɢɪɨɜɚɥɨɫɶ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɥɟɦɦɚɯ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢ 

ɤɨɝɞɚ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨɫɬɚɜɢɥɨ 35…40 ȼ ɜɤɥɸɱɚɥɨɫɶ ɤɨɥɟɛɚɧɢɹ 

ɷɥɟɤɬɪɨɞɚ. Ɏɢɤɫɢɪɨɜɚɥɨɫɶ ɧɚɩɪɹɠɟɧɢɟ ɡɚɠɢɝɚɧɢɹ ɞɭɝɢ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɨɦ ɢ 

ɤɚɠɞɵɦ ɩɨɞɝɨɬɨɜɥɟɧɧɵɦ ɨɛɪɚɡɰɨɦ. Ⱦɚɥɟɟ ɩɪɨɜɨɞɢɥɢɫɶ ɬɚɤɢɟ ɠɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɤɨɥɟɛɚɧɢɹɯ ɷɥɟɤɬɪɨɞɚ ɫ ɚɦɩɥɢɬɭɞɨɣ А = 0,5 ɦɦ ɢ ɱɚɫɬɨɬɨɣ 

 f = 50 Ƚɰ ɢ ɩɪɢ ɤɨɥɟɛɚɧɢɹɯ ɷɥɟɤɬɪɨɞɚ ɫ ɚɦɩɥɢɬɭɞɨɣ А = 1,1 ɦɦ ɢ ɱɚɫɬɨɬɨɣ 

 f = 25 ɢ 50 Ƚɰ. ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɭɱɟɬɨɦ ɡɚɜɢɫɢɦɨɫɬɢ (2.9) 

ɨɛɪɚɛɚɬɵɜɚɥɢɫɶ, ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ܧз, ɫɪɟɞɧɢɟ 

ɤɜɚɞɪɚɬɢɱɟɫɤɢɟ ɨɬɤɥɨɧɟɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɚɪɢɚɰɢɢ.  

 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ �� ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɡɚɜɢɫɢɦɨɫɬɢ: 

�� = Ͳ,͵Ͷͷ ௠�௫ߜ௠�௫�ߜ − ͳ√� ∙ ݂ଶ ∙ �ఋଶ ∙ ௠�௫ଵ଴ߜ ∙ ସ3ܦ .                               ሺʹ.ͳͲሻ 

ȼ ɬɚɛɥɢɰɟ 2.1 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɟɥɢɱɢɧɵ ܧз ɩɪɢ 

ɧɟɤɨɥɟɛɥɸɳɟɦɫɹ ɭɝɨɥɶɧɨɦ ɷɥɟɤɬɪɨɞɟ.  

Ɍɚɛɥɢɰɚ 2.1 - Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɟɥɢɱɢɧɵ ܧз ɩɪɢ 

ɧɟɤɨɥɟɛɥɸɳɟɦɫɹ ɭɝɨɥɶɧɨɦ ɷɥɟɤɬɪɨɞɟ (ߜ�௠�௫ = 2,33 ɦɦ) 

№ 
ɫɨɫɬɚɜɚ 

Ɍɨɥɳɢɧɚ 
ɫɥɨɹ 

ɩɚɫɬɵ, 
ɦɦ 

ܷ଴ − ሺܷˍ + ˃ܷሻ, ȼ ɇɚɩɪɹɠɟɧɧɨɫɬɶ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɩɨɥɹ ܧз, ȼ/ɦɦ 

ܷଷሺଵሻ ܷଷሺଶሻ ܷଷሺଷሻ ܷଷሺ˔˓ሻ 
1 

0,5 21 21 20 20,7 5,4 

1,5 26 26 28 26,7 5,8 

2,5 34 35 35 34,7 6,7 

2 

0,5 20 21 21 20,7 5,4 

1,5 27 26 28 27 6,0 

2,5 33 34 32 33 6,0 



3 

0,5 22 20 20 20,7 5,4 

1,5 28 28 28 28 6,7 

2,5 35 34 34 34,3 6,5 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ȼ/ɦɦ 6,0 

ɋɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ, ȼ/ɦɦ 0,54 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ, ɩɪɢ ɤɨɬɨɪɨɦ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɬɚɛɢɥɶɧɨɫɬɶ ɡɚɠɢɝɚɧɢɹ ɞɭɝɢ, ȼ/ɦɦ 

7,6 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ, % 9,0 

 

Прɢɦечаɧɢе: 

ɫɨɫɬɚɜ 1: ɦɚɬɪɢɰɚ (ɩɨɪɨɲɨɤ ɉȽ-10ɇ-01) – 60%, ɤɟɪɚɦɢɱɟɫɤɢɣ ɤɨɦɩɨɧɟɧɬ 

– 40%. 

ɫɨɫɬɚɜ 2: ɦɚɬɪɢɰɚ (ɩɨɪɨɲɨɤ ɉȽ-10ɇ-01) – 70%, ɤɟɪɚɦɢɱɟɫɤɢɣ ɤɨɦɩɨɧɟɧɬ 

– 30%. 

ɫɨɫɬɚɜ 3: ɦɚɬɪɢɰɚ (ɩɨɪɨɲɨɤ ɉȽ-10ɇ-01) – 80%, ɤɟɪɚɦɢɱɟɫɤɢɣ ɤɨɦɩɨɧɟɧɬ 

– 20%. 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 2.1 ɩɨɤɚɡɚɥ, ɱɬɨ ɡɧɚɱɟɧɢɟ 

ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɚɜɚ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɚɫɬ.  

ɋ ɭɱɟɬɨɦ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɡɚɜɢɫɢɦɨɫɬɶ (2.8) ɩɪɢɧɢɦɚɟɬ 

ɫɥɟɞɭɸɳɢɣ ɜɢɞ: ܧ = �˅ ∙ ଴ܧ ≥ з.௠�௫ܧ = ͹,͸ В/ˏˏ.                             ሺʹ.ͳͳሻ 

ɝɞɟ �˅ - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɨɥɳɢɧɭ ɡɚɬɜɟɪɞɟɜɲɟɝɨ 

ɫɥɨɹ ɩɚɫɬɵ ɢ ɤɨɥɟɛɚɧɢɟ ɷɥɟɤɬɪɨɞɚ; ܧ଴ - ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɩɪɢ ɧɟɤɨɥɟɛɥɸɳɟɦɫɹ ɷɥɟɤɬɪɨɞɟ, 

ȼ/ɦɦ. 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɩɪɢ ɧɟɤɨɥɟɛɥɸɳɟɦɫɹ ɷɥɟɤɬɪɨɞɟ: ܧ଴ = ሺܷ଴ − ሺܷ� + ܷ�ሻ/ߜ.                                 ሺʹ.ͳʹሻ 

Ʉɨɷɮɮɢɰɢɟɧɬ �˅ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɪɚɜɧɟɧɢɹ: �˅ = ቆͳ + ʹ,ͻ ∙ �˃ ∙ √� ∙ ݂ଶ ∙ �ఋଶ ∙ ଵ଴ߜ ∙ ସ3ܦ ቇ−ଵ .            ሺʹ.ͳ͵ሻ 

Ⱥɧɚɥɢɡɢɪɭɹ ɡɚɜɢɫɢɦɨɫɬɶ (2.12) ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 



– ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɥɳɢɧɵ ɡɚɬɜɟɪɞɟɜɲɟɝɨ ɫɥɨɹ ɩɚɫɬɵ ɜɥɢɹɧɢɟ 

ɩɚɪɚɦɟɬɪɨɜ ɤɨɥɟɛɚɧɢɹ ɷɥɟɤɬɪɨɞɚ ɧɚ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ 

ɧɟɥɢɧɟɣɧɨ ɫɧɢɠɚɟɬɫɹ (ɪɢɫɭɧɨɤ 2.2); 

- ɭɜɟɥɢɱɟɧɢɟ ɬɨɥɳɢɧɵ ɡɚɬɜɟɪɞɟɜɲɟɝɨ ɫɥɨɹ ɩɚɫɬɵ ɜɟɞɟɬ ɭɦɟɧɶɲɟɧɢɸ 

ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ (ɪɢɫɭɧɨɤ 2.3); 

– ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɡɚɬɜɟɪɞɟɜɲɟɝɨ ɫɥɨɹ ɩɚɫɬɵ, ɩɪɢ 

ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɭɫɬɨɣɱɢɜɨɟ ɡɚɠɢɝɚɧɢɟ ɞɭɝɢ ɫɨɫɬɚɜɥɹɟɬ 2,4…2,2 = ߜ ɦɦ 

(ɪɢɫɭɧɨɤ 2.3). 

 

Ɋɢɫɭɧɨɤ 2.2 - Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ �˅ ɨɬ ɬɨɥɳɢɧɵ ɫɥɨɹ 

ɡɚɬɜɟɪɞɟɜɲɟɣ ɩɚɫɬɵ 

 



 

Ɋɢɫɭɧɨɤ 2.3 - Ɂɚɜɢɫɢɦɨɫɬɶ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɨɬ 

ɬɨɥɳɢɧɵ ɫɥɨɹ ɡɚɬɜɟɪɞɟɜɲɟɣ ɩɚɫɬɵ 

 

 

 

2.3 ȼɵɜɨɞɵ 

 

1. Ɉɩɪɟɞɟɥɟɧɵ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɩɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ ɫ ɭɱɟɬɨɦ 

ɬɨɥɳɢɧɵ ɡɚɬɜɟɪɞɟɜɲɟɝɨ ɫɥɨɹ ɩɚɫɬɵ ߜ, ɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɩɚɪɚɦɟɬɪɨɜ 

ɤɨɥɟɛɚɧɢɹ ɭɝɨɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ. 

2. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɬɜɟɪɞɟɜɲɟɝɨ ɫɥɨɹ ɩɚɫɬɵ ɡɚɜɢɫɢɬ ɨɬ 

ɟɝɨ ɬɨɥɳɢɧɵ. Ɍɟɨɪɟɬɢɱɟɫɤɢɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚɢɛɨɥɶɲɚɹ 

ɬɨɥɳɢɧɚ ɫɥɨɹ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɚɫɬɵ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ 2,4…2,2 = ߜ 

ɦɦ. ɉɪɢ ɷɬɢɯ ɡɧɚɱɟɧɢɹɯ ɬɨɥɳɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɬɚɛɢɥɶɧɨɟ ɡɚɠɢɝɚɧɢɟ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ ɩɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ. 

3. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɨɥɟɛɚɧɢɹ ɭɝɨɥɶɧɨɝɨ 

ɷɥɟɤɬɪɨɞɚ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɩɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ 



ɫɧɢɠɚɟɬɫɹ, ɨɞɧɚɤɨ ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɟɟ ɜɟɥɢɱɢɧɭ ɨɤɚɡɵɜɚɟɬ ɬɨɥɳɢɧɚ 

ɡɚɬɜɟɪɞɟɜɲɟɝɨ ɫɥɨɹ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɚɫɬɵ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 ɉɊɈȽɊȺɆɆȺ ɂ ɆȿɌɈȾɂɄȺ ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕɏ 

ɂɋɋɅȿȾɈȼȺɇɂɃ 

 

3.1 ɉɪɨɝɪɚɦɦɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɜɥɟɧɧɵɦɢ ɡɚɞɚɱɚɦɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɞɚɧɧɨɣ 

ɪɚɛɨɬɵ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɩɪɨɜɟɪɤɢ 

ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɢ ɭɫɬɚɧɨɜɥɟɧɢɹ 

ɯɚɪɚɤɬɟɪɚ ɜɥɢɹɧɢɹ ɮɚɤɬɨɪɨɜ ɧɚ ɩɪɨɰɟɫɫ ɭɩɪɨɱɧɟɧɢɹ. 

ɉɪɨɝɪɚɦɦɨɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɨɫɶ:  

- ɩɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɬɜɟɪɞɨɫɬɢ ɩɨɤɪɵɬɢɣ, ɩɨɥɭɱɚɟɦɵɯ ɫ ɪɚɡɧɵɦɢ ɫɨɫɬɚɜɚɦɢ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɚɫɬ;  

- ɩɪɨɜɟɞɟɧɢɟ ɫɪɚɜɧɢɬɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɢɡɧɚɲɢɜɚɧɢɟ, ɚ ɬɚɤɠɟ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɫɟɪɢɣɧɵɯ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ ɢ ɫ ɜɢɛɪɨɞɭɝɨɜɵɦ 

ɭɩɪɨɱɧɟɧɢɟɦ; 

- ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɦɩɥɟɤɫɚ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɡɪɚɛɨɬɤɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɪɟɠɭɳɢɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɢ ɨɛɨɫɧɨɜɚɧɢɟ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬ ɟɝɨ ɜɧɟɞɪɟɧɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ. 

 

3.2 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɢ ɪɚɫɯɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɜɢɛɪɨɞɭɝɨɜɨɝɨ 

ɭɩɪɨɱɧɟɧɢɹ 

 

Ɉɛɪɚɡɰɵ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɛɵɥɢ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɣ ɪɟɫɫɨɪɧɨ-ɩɪɭɠɢɧɧɨɣ ɫɬɚɥɢ ɦɚɪɤɢ 65Ƚ 

ɩɨ ȽɈɋɌ 14959-2016, ɬ.ɤ. ɭɤɚɡɚɧɧɚɹ ɫɬɚɥɶ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɛɨɥɶɲɢɧɫɬɜɚ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ 

ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ. 



ȼɢɛɪɨɞɭɝɨɜɨɟ ɭɩɪɨɱɧɟɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɚɧɨɜɤɢ 

ȼȾȽɍ-2 (ɪɢɫɭɧɨɤ 1.3), ɤɨɬɨɪɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɩɪɨɱɧɟɧɢɹ ɪɚɛɨɱɢɯ 

ɨɪɝɚɧɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ, ɩɨɞɜɟɪɝɚɸɳɢɯɫɹ ɚɛɪɚɡɢɜɧɨɦɭ ɢɡɧɨɫɭ. 

ɍɫɬɚɧɨɜɤɚ ȼȾȽɍ-2 ɫɨɫɬɨɢɬ ɢɡ ɫɜɚɪɨɱɧɨɝɨ ɢɧɜɟɪɬɨɪɚ, ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɜɢɛɪɚɬɨɪɚ. ɉɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ ɩɪɢɦɟɧɹɥɢɫɶ ɷɥɟɤɬɪɨɞɵ ɞɢɚɦɟɬɪɨɦ 

6…8 ɦɦ, ɤɨɬɨɪɵɟ ɡɚɤɪɟɩɥɹɥɢɫɶ ɧɚ ɜɢɛɪɚɬɨɪɟ ɭɫɬɚɧɨɜɤɢ. Ʉɨɥɟɛɚɬɟɥɶɧɨɟ 

ɞɜɢɠɟɧɢɟ ɷɥɟɤɬɪɨɞɚ ɫɧɢɠɚɟɬ ɬɟɪɦɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɦɚɬɟɪɢɚɥ 

ɭɩɪɨɱɧɹɟɦɨɣ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ. 

ȼ ɬɚɛɥɢɰɟ 3.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɭɫɬɚɧɨɜɤɢ ȼȾȽɍ-2. 

Ɍɚɛɥɢɰɚ 3.1 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɫɬɚɧɨɜɤɢ ȼȾȽɍ-2 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

1. ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɸɳɟɣ ɫɟɬɢ, ȼ 220 

2. ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, Ƚɰ 50 

3. Ɋɚɛɨɱɢɣ ɬɨɤ, Ⱥ 60…180 

4. ɇɚɩɪɹɠɟɧɢɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ȼ ɧɟ ɛɨɥɟɟ 60 

5. ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ, ɧɟ ɛɨɥɟɟ 5 

6. Ɍɨɤ ɡɚɳɢɬɵ ɩɨ ɩɟɪɜɢɱɧɨɣ ɫɟɬɢ, Ⱥ 40 

7. Ɍɟɦɩɟɪɚɬɭɪɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɬɟɪɦɨɡɚɳɢɬɵ, 0ɋ 83 

8. Ɍɨɤ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ 1,6 

8. Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 600ɯ400ɯ350 

9. Ⱦɥɢɧɚ ɩɪɨɜɨɞɨɜ ɪɚɛɨɱɟɝɨ ɬɨɤɚ, ɦ 2,5 

10. Ɇɚɫɫɚ ɭɫɬɚɧɨɜɤɢ, ɤɝ 9,5 

 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɚɫɬ, 

ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ ɜɯɨɞɢɬ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɨɫɧɨɜɚ ɢ ɤɟɪɚɦɢɱɟɫɤɢɟ ɤɨɦɩɨɧɟɧɬɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɧɚɩɥɚɜɨɱɧɵɣ ɩɨɪɨɲɨɤ  

ɉȽ-10ɇ-01 Ɍɍ ɍ 319-19-004-96. ȼ ɤɚɱɟɫɬɜɟ ɤɟɪɚɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɚɫɬ 

ɢɫɩɨɥɶɡɨɜɚɥɢ ɤɚɪɛɢɞ ɛɨɪɚ B4C ȽɈɋɌ 5744-85, ɨɤɫɢɞ ɚɥɸɦɢɧɢɹ Al2O3 ȽɈɋɌ 

8136 ɢ ɨɤɫɢɞ ɤɪɟɦɧɢɹ SiO2 ȽɈɋɌ 9428-73. ȼ ɤɚɱɟɫɬɜɟ ɫɜɹɡɭɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 

ɢɫɩɨɥɶɡɨɜɚɥɫɹ 50% ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɤɥɟɹ ɉȼȺ ȽɈɋɌ 18992-80. ɉɪɢɝɨɬɨɜɥɟɧɢɟ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɚɫɬ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɩɭɬɟɦ ɫɦɟɲɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɜ 

ɪɚɡɥɢɱɧɵɯ ɩɪɨɩɨɪɰɢɹɯ. Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɥɢ ɧɚɧɟɫɟɧɢɟ ɩɚɫɬ ɧɚ ɨɛɪɚɡɰɵ 

ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡ ɫɬɚɥɢ 65Ƚ. Ɍɨɥɳɢɧɚ ɧɚɧɨɫɢɦɨɝɨ ɫɥɨɹ ɩɚɫɬɵ ɨɬ 



1,0 ɦɦ ɞɨ 3,0 ɦɦ. ȼɵɫɭɲɢɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 90…95°ɋ ɜ 

ɬɟɱɟɧɢɟ 8…10 ɦɢɧ. ɞɨ ɡɚɬɜɟɪɞɟɜɚɧɢɹ. 

ɂɫɩɵɬɚɧɢɟ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɨɛɪɚɡɰɨɜ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ 

ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɫɬɟɧɞɟ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ 77ɆɌ-1 (ɪɢɫɭɧɨɤ 

3.1). Ⱦɚɧɧɵɣ ɫɬɟɧɞ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɫɪɚɜɧɢɬɟɥɶɧɵɟ ɢɫɩɵɬɚɧɢɹ ɨɛɪɚɡɰɨɜ ɜ 

ɪɟɠɢɦɟ ɫɭɯɨɝɨ ɢɥɢ ɠɢɞɤɨɝɨ ɬɪɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɨɛɪɚɡɰɵ ɡɚɤɪɟɩɥɹɥɢɫɶ ɜ 

ɫɩɟɰɢɚɥɶɧɨɣ ɨɩɪɚɜɤɟ. 

 

1 – ɨɫɧɨɜɚɧɢɟ; 2 – ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; 3 – ɦɭɮɬɚ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɚɹ; 4 – ɪɟɞɭɤɬɨɪ 

ɱɟɪɜɹɱɧɵɣ; 5 – ɪɵɱɚɝ ɧɚɝɪɭɠɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ; 6 – ɭɩɨɪ ɧɚɝɪɭɠɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɤɨɧɢɱɟɫɤɨɣ ɮɨɪɦɵ; 7 – ɨɩɪɚɜɤɚ ɫ ɨɛɪɚɡɰɚɦɢ; 8 – ɩɨɥɡɭɧ; 9 – ɝɪɭɡɵ ɫɦɟɧɧɵɟ 

Ɋɢɫɭɧɨɤ 3.1 – Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɬɟɧɞɚ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ 

ɞɟɣɫɬɜɢɹ 77ɆɌ-1 

 

ȼ ɬɚɛɥɢɰɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɬɟɧɞɚ 77ɆɌ-1. 

 

Ɍɚɛɥɢɰɚ 3.2 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɟɧɞɚ 77ɆɌ-1 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

1. Ⱦɢɚɩɚɡɨɧ ɩɪɢɤɥɚɞɵɜɚɟɦɵɯ ɧɚɝɪɭɡɨɤ, Ɇɉɚ 0,02…5 

2. ɋɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɥɡɭɧɚ, ɦ/ɦɢɧ 0,0045…0,54 

3. Ɋɚɛɨɱɢɣ ɯɨɞ ɩɨɥɧɨɝɨ ɰɢɤɥɚ ɩɨɥɡɭɧɚ, ɦɦ 2ɯ45 

4. ȿɦɤɨɫɬɶ ɪɟɡɟɪɜɭɚɪɚ ɞɥɹ ɦɚɫɥɚ ɢɥɢ ɫɦɚɡɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɦɥ 

500 

 

3.3 Ɇɟɬɨɞɢɤɚ ɢɫɩɵɬɚɧɢɣ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɭɫɥɨɜɢɹɯ 



 

ɂɫɩɵɬɚɧɢɹ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɭɩɪɨɱɧɟɧɧɵɯ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɨɞɢɬɶ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ. Ɉɞɧɚɤɨ ɬɚɤɢɟ ɢɫɩɵɬɚɧɢɹ ɫ 

ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɭɩɪɨɱɧɟɧɧɵɯ ɥɚɩ ɫ ɪɚɡɥɢɱɧɵɦɢ ɫɨɫɬɚɜɚɦɢ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɚɫɬ ɹɜɥɹɸɬɫɹ ɞɨɪɨɝɨɫɬɨɹɳɢɦɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 

ɩɪɨɜɨɞɢɥɢɫɶ ɥɚɛɨɪɚɬɨɪɧɵɟ ɢɫɩɵɬɚɧɢɹ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɭɩɪɨɱɧɟɧɧɵɯ 

ɨɛɪɚɡɰɨɜ.  

ɂɫɩɵɬɚɧɢɟ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɨɛɪɚɡɰɨɜ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ 

ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɫɬɟɧɞɟ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ 77ɆɌ-1 (ɪɢɫɭɧɨɤ 

3.1). ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɫɩɵɬɚɧɢɣ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɨɛɪɚɡɰɵ ɡɚɤɪɟɩɥɹɥɢɫɶ ɫ 

ɩɨɦɨɳɶɸ ɨɩɪɚɜɤɢ ɧɚ ɩɨɞɜɢɠɧɵɣ ɩɨɥɡɭɧ. ɉɪɢ ɩɨɞɚɱɟ ɩɢɬɚɧɢɹ ɧɚ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɨɥɡɭɧ ɧɚɱɢɧɚɥ ɫɨɜɟɪɲɚɬ ɜɨɡɜɪɚɬɧɨ-

ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɢɫɩɵɬɚɧɢɣ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ 

ɫɨɫɬɚɜɥɹɥɚ 10 ɱ. Ʉɚɠɞɨɟ ɢɫɩɵɬɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɫ ɬɪɟɯɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɶɸ.  

Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɪɚɡɪɚɛɨɬɚɧɵ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ: 

- ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ 

ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɡɝɨɬɨɜɥɟɧɢɹ (ɩɪɢɦɟɧɟɧɢɟ ɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜɵɫɨɤɨɣ 

ɬɜɟɪɞɨɫɬɢ, ɧɨɜɵɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪɟɲɟɧɢɹ, ɧɚɧɟɫɟɧɢɟ ɢɡɧɨɫɨɫɬɨɣɤɢɯ 

ɩɨɤɪɵɬɢɣ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɞɪɭɝɢɟ); 

- ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɪɢɦɟɧɹɟɦɵɟ 

ɩɪɢ ɪɟɦɨɧɬɟ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ (ɦɟɬɨɞɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɢɡɧɨɲɟɧɧɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɜɵɲɟɧɧɭɸ ɫɬɨɣɤɨɫɬɶ ɤ 

ɢɡɧɨɫɭ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ). 

Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 

ɦɚɲɢɧ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤɭɸ-ɬɨ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɸ. 

ɉɨɷɬɨɦɭ, ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɵɛɨɪɚ ɫɩɨɫɨɛɚ 

ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ. 



ȼɟɥɢɱɢɧɚ ɢɡɧɨɫɚ ɨɛɪɚɡɰɨɜ ɨɩɪɟɞɟɥɹɥɨɫɶ ɩɨ ɫɧɢɠɟɧɢɸ ɦɚɫɫɵ 

ɭɩɪɨɱɧɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɩɪɢ ɢɯ ɜɡɜɟɲɢɜɚɧɢɢ ɧɚ ɜɟɫɚɯ GR-200 (ɪɢɫɭɧɨɤ 3.2) ɫ 

ɬɨɱɧɨɫɬɶɸ 0,1 ɦɝ ɤɚɤ ɞɨ ɦɨɦɟɧɬɚ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ, ɬɚɤ ɢ ɩɨɫɥɟ ɢɯ 

ɩɪɨɜɟɞɟɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 3.2 – Ɉɛɳɢɣ ɜɢɞ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɜɟɫɨɜ GR-200 

 

 

ɋɤɨɪɨɫɬɶ ɢɡɧɚɲɢɜɚɧɢɹ ɭɩɪɨɱɧɟɧɧɵɯ ɢ ɧɟɭɩɪɨɱɧɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɣ ɨɩɪɟɞɟɥɹɥɢɫɶ ɩɨ ɮɨɪɦɭɥɟ: ܸ = ʗʡ ,                                                          ሺ͵.ͳሻ 

ɝɞɟ ɂ – ɜɟɥɢɱɢɧɚ ɢɡɧɨɫɚ ɨɛɪɚɡɰɨɜ, ɝ; 

Ɍ – ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɫɩɵɬɚɧɢɹ ɨɛɪɚɡɰɨɜ, ɱ. 

ɂɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɨɛɪɚɡɰɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɩɨ ɮɨɪɦɭɥɟ: ܧ = ͳܸ .                                                         ሺ͵.ʹሻ 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɨɩɪɟɞɟɥɹɥɢɫɶ ɩɨ ɮɨɪɦɭɥɟ: � = ଵܧଶܧ .                                                       ሺ͵.͵ሻ 

ɝɞɟ Е1 – ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɧɟɭɩɪɨɱɧɟɧɧɨɝɨ ɨɛɪɚɡɰɚ, ɱ/ɝ; 

Е2 – ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɭɩɪɨɱɧɟɧɧɨɝɨ ɨɛɪɚɡɰɚ, ɱ/ɝ. 

 

3.4 Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɬɜɟɪɞɨɫɬɢ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɝɨ 

ɩɨɤɪɵɬɢɹ  



Ɉɩɪɟɞɟɥɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɩɨɤɪɵɬɢɹ ɢ 

ɭɩɪɨɱɧɟɧɧɨɝɨ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɢ ɩɨɦɨɳɢ 

ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɬɜɟɪɞɨɦɟɪɚ ɌɄ-2Ɇ (ɪɢɫɭɧɨɤ 3.3).  

 

Ɋɢɫɭɧɨɤ 3.3 - Ɉɛɳɢɣ ɜɢɞ ɬɜɟɪɞɨɦɟɪɚ ɌɄ-2Ɇ 

Ɍɜɟɪɞɨɦɟɪ ɌɄ-2Ɇ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɜɟɪɞɨɫɬɢ ɦɟɬɚɥɥɨɜ ɢ 

ɫɩɥɚɜɨɜ ɩɨ ɦɟɬɨɞɭ Ɋɨɤɜɟɥɥɚ. ɋɭɳɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ 

ɧɚ ɢɫɩɵɬɭɟɦɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɜɞɚɜɥɢɜɚɟɬɫɹ ɫɬɚɥɶɧɨɣ ɡɚɤɚɥɟɧɧɵɣ ɲɚɪɢɤ 

ɞɢɚɦɟɬɪɨɦ 1,588 ɦɦ ɩɨ ɫɯɟɦɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 9013-59 (ɪɢɫɭɧɨɤ 3.4).  

 

Ɋɢɫɭɧɨɤ 3.4 - ɋɯɟɦɚ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɹ ɬɜɟɪɞɨɫɬɢ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ 

ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɩɨ ȽɈɋɌ 9013-59 

 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 



ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ 

ɧɟ ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ ɨɫɧɨɜɧɨɣ 

ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 



2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 



ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 



3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 



ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 



ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 



1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 



ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 



2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 



ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 



3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 



ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 



ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 



1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 



ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 



2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 



ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 



3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 



ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 



ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 



1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 



ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 



2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 



ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 



3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 



ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 



ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 



1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 



ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 



2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 



ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 



3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

ɉɪɢ ɷɬɨɦ ɭɫɢɥɢɟ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɢɥɚɝɚɟɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɬɪɟɯ 

ɦɟɫɬɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ. ɉɪɢ ɷɬɨɦ ɰɟɧɬɪ ɫɨɫɟɞɧɟɝɨ ɨɬɩɟɱɚɬɤɚ ɲɚɪɢɤɚ 

ɪɚɫɩɨɥɚɝɚɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɹɬɢ ɞɢɚɦɟɬɪɨɜ ɨɬɩɟɱɚɬɤɚ ɨɬ ɰɟɧɬɪɚ ɩɪɟɞɵɞɭɳɟɝɨ 

ɨɬɩɟɱɚɬɤɚ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɨɛɪɚɡɰɚ ɞɨ ɰɟɧɬɪɚ ɨɬɩɟɱɚɬɤɚ ɨɫɬɚɜɥɹɥɢ ɬɪɢ 

ɞɢɚɦɟɬɪɚ ɨɬɩɟɱɚɬɤɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɬɜɟɪɞɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ HRC. Ɍɜɟɪɞɨɦɟɪ 

ɌɄ-2Ɇ ɧɚɫɬɪɚɢɜɚɥɢ ɢ ɤɚɥɢɛɪɨɜɚɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɪɚɡɰɨɜɵɦɢ ɦɟɪɚɦɢ 

ɆɌɊ-1. 

ɂɡɦɟɪɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨ Ɋɨɤɜɟɥɥɭ ɧɚ ɬɜɟɪɞɨɦɟɪɟ ɩɪɨɢɡɜɨɞɢɥɢ ɜ 

ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

1. ɉɨɞɝɨɬɚɜɥɢɜɚɥɢ ɨɛɪɚɡɰɵ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢɯ ɧɚ ɫɬɨɥ. ɉɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɚ. Ɉɛɪɚɡɟɰ ɧɟ 

ɞɨɥɠɟɧ ɤɚɱɚɬɶɫɹ ɢɥɢ ɩɪɭɠɢɧɢɬɶ. 

2.  ɋ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ ɨɛɪɚɡɟɰ ɩɨɞɜɨɞɢɥɢ ɤ 

ɧɚɤɨɧɟɱɧɢɤɭ ɫɨ ɫɬɚɥɶɧɵɦ ɲɚɪɢɤɨɦ ɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ 

ɧɚɝɪɭɠɟɧɢɟ (ɢɧɞɢɤɚɬɨɪ ɜɵɫɬɚɜɥɹɥɢ ɜ 0). 

3. ɉɪɨɢɡɜɨɞɢɥɢ ɜɞɚɜɥɢɜɚɧɢɟ ɫɬɚɥɶɧɨɝɨ ɲɚɪɢɤɚ ɜ ɨɛɪɚɡɟɰ. 

4. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɟɠɢɦɚ ɜɞɚɜɥɢɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɢ ɫɧɹɬɢɟ 

ɨɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɱɢɬɵɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɬɜɟɪɞɨɫɬɢ. 

3.5 Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ  

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ 

ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɒɍ-8. ɇɚ ɤɭɥɶɬɢɜɚɬɨɪ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ 

ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ, ɩɨɥɨɜɢɧɚ ɢɡ ɤɨɬɨɪɵɯ ɛɵɥɚ ɭɩɪɨɱɧɟɧɚ ɫ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ, ɚ 

ɨɫɬɚɜɲɢɟɫɹ – ɫ ɬɵɥɶɧɨɣ (ɪɢɫɭɧɨɤ 3.5). 



  

ɚ) – ɭɩɪɨɱɧɟɧɢɟ ɫ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ; ɛ) – ɭɩɪɨɱɧɟɧɢɟ ɫ ɬɵɥɧɨɣ ɫɬɨɪɨɧɵ 

Ɋɢɫɭɧɨɤ 3.5 – ɋɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɥɟɜɵɯ ɢɫɩɵɬɚɧɢɣ 

ɂɫɩɵɬɚɧɢɟ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ, ɭɩɪɨɱɧёɧɧɵɯ ɤɚɤ ɥɢɰɟɜɨɣ, ɬɚɤ ɢ ɬɵɥɶɧɨɣ 

ɫɬɨɪɨɧɵ ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɪɚɞɢɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɭɩɪɨɱɧɟɧɢɟ ɩɪɨɜɨɞɹɬɫɹ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 

ɫɚɦɨɡɚɬɚɱɢɜɚɧɢɹ ɪɟɠɭɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɥɚɩɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɢɯ 

ɪɟɫɭɪɫ [ ]. Ɉɞɧɚɤɨ ɧɟɤɨɬɨɪɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɩɪɨɜɟɫɬɢ ɭɩɪɨɱɧɟɧɢɟ ɬɚɤɠɟ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ ɥɚɩ []. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ 

ɩɨɥɟɜɵɯ ɢɫɩɵɬɚɧɢɹɯ ɪɟɲɚɥɚɫɶ ɡɚɞɚɱɚ ɨɩɪɟɞɟɥɟɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 

ɭɩɪɨɱɧɟɧɢɹ ɥɚɩɵ ɫ ɥɢɰɟɜɨɣ ɢɥɢ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ. 

ɉɨɥɟɜɵɟ ɢɫɩɵɬɚɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɭɩɪɨɱɧɟɧɧɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɬɟɯɧɨɥɨɝɢɢ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɭɫɥɨɜɢɹɯ ɡɟɦɟɥɶ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɈɈɈ «Ⱥɝɪɨ-ɏɨɥɞɢɧɝ» ȼɵɫɨɤɨɝɨɪɫɤɨɝɨ ɪɚɣɨɧɚ 

Ɋɟɫɩɭɛɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ. ɉɨɱɜɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɬɢɩ – ɫɟɪɵɟ 

ɢ ɬɟɦɧɨ-ɫɟɪɵɟ ɥɟɫɧɵɟ; ɦɟɯɚɧɢɱɟɫɤɢɣ ɫɨɫɬɚɜ – ɫɪɟɞɧɟɫɭɝɥɢɧɢɫɬɵɟ ɢ 

ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɵɟ; ɩɥɨɬɧɨɫɬɶ – 1200…1250 ɤɝ/ɦ3; ɜɥɚɠɧɨɫɬɶ ɜ ɩɟɪɢɨɞ 

ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ – 18…23%. ɍɩɪɨɱɧɟɧɧɵɟ ɥɚɩɵ ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ ɜ 

ɩɟɪɜɨɦ ɪɹɞɭ ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɒɍ-8, ɤɨɬɨɪɵɣ ɚɝɪɟɝɚɬɢɪɨɜɚɥɫɹ ɫ ɬɪɚɤɬɨɪɨɦ  

ɏɌɁ-17221 (ɪɢɫɭɧɨɤ 3.6). ɇɚ ɤɭɥɶɬɢɜɚɬɨɪ ɬɚɤɠɟ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɬɚɤɠɟ 

ɫɟɪɢɣɧɵɟ ɧɟɭɩɪɨɱɧɟɧɧɵɟ ɥɚɩɵ. ɇɚ ɡɟɦɥɹɯ ɩɪɟɞɩɪɢɹɬɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɞɚɧɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜɵɩɨɥɧɹɥɚɫɶ ɫɩɥɨɲɧɚɹ ɤɭɥɶɬɢɜɚɰɢɹ ɩɨɱɜɵ. 



 

Ɋɢɫɭɧɨɤ 3.6 – ɉɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɣ ɚɝɪɟɝɚɬ ɜ ɫɨɫɬɚɜɟ ɬɪɚɤɬɨɪɚ  

ɏɌɁ-17221 ɢ ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɒɍ-8 

 

ȼɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɥɟɜɵɯ ɢɫɩɵɬɚɧɢɣ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɱɟɪɟɡ ɤɚɠɞɵɟ 

4…5 ɝɚ ɩɪɨɜɨɞɢɥɢɫɶ ɡɚɦɟɪɵ ɢɡɧɨɫɚ ɧɨɫɨɜɨɣ ɱɚɫɬɢ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɢ ɲɢɪɢɧɵ 

ɢɯ ɤɪɵɥɶɟɜ. ɂɡɦɟɧɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɢɫɩɵɬɭɟɦɨɣ ɥɚɩɵ 

ɨɩɪɟɞɟɥɹɥɢ ɩɭɬɟɦ ɟɟ ɧɚɥɨɠɟɧɢɹ ɧɚ ɲɚɛɥɨɧ ɧɨɜɨɣ ɫɟɪɢɣɧɨɣ ɥɚɩɵ. ȼɟɥɢɱɢɧɚ 

ɢɡɧɨɫɚ ɢɫɩɵɬɭɟɦɵɯ ɥɚɩ ɨɩɪɟɞɟɥɹɥɢ ɩɪɢ ɩɨɦɨɳɢ ɲɬɚɧɝɟɧɰɢɪɤɭɥɹ ɒɐ-I–125–

0,05 ȽɈɋɌ 166-89 ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ ɢɡɦɟɪɟɧɢɹ ɧɟ ɛɨɥɟɟ 0,05 ɦɦ. 

 

3.6 Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɚɝɪɨɬɟɯɧɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɪɚɛɨɬɵ 

ɭɩɪɨɱɧɟɧɧɵɯ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

 

Ʉ ɫɩɥɨɲɧɨɣ ɤɭɥɶɬɢɜɚɰɢɢ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ [  ]: 

- ɝɥɭɛɢɧɚ ɨɛɪɚɛɨɬɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɨɦɟɪɧɨɣ ɧɚ 8...12 ɫɦ, ɨɬɤɥɨɧɟɧɢɟ 

ɫɪɟɞɧɟɣ ɝɥɭɛɢɧɵ ɨɛɪɚɛɨɬɤɢ ɨɬ ɡɚɞɚɧɧɨɣ - ± 1 ɫɦ; 

- ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɥɹ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ - ɦɟɥɤɨɤɨɦɤɨɜɚɬɚɹ ɜɡɪɵɯɥɟɧɧɚɹ; 

- ɞɨɩɭɫɬɢɦɚɹ ɪɚɛɨɱɚɹ ɫɤɨɪɨɫɬɶ ɚɝɪɟɝɚɬɚ - 5...11 ɤɦ/ɱ; 

- ɜɵɫɨɬɚ ɝɪɟɛɧɟɣ ɢ ɝɥɭɛɢɧɚ ɛɨɪɨɡɞ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɹ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ - 

ɧɟ ɛɨɥɟɟ 4 ɫɦ; 

- ɩɨɞɪɟɡɚɧɢɟ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ ɫɬɪɟɥɶɱɚɬɵɦɢ ɥɚɩɚɦɢ - ɩɨɥɧɨɫɬɶɸ; 



- ɜɵɜɨɪɚɱɢɜɚɧɢɟ ɧɢɠɧɢɯ ɫɥɨɟɜ ɩɨɱɜ - ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ; 

- ɩɟɪɟɤɪɵɬɢɟ ɫɦɟɠɧɵɯ ɩɪɨɯɨɞɨɜ ɤɭɥɶɬɢɜɚɬɨɪɚ - 10...15 ɫɦ. 

Ⱥɝɪɨɬɟɯɧɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɭɩɪɨɱɧɟɧɧɵɯ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɩɪɨɜɨɞɢɥɚɫɶ ɩɨ 

ɫɬɟɩɟɧɢ ɩɨɞɪɟɡɚɧɢɹ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ. ɋɬɟɩɟɧɶ ɩɨɞɪɟɡɚɧɢɹ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ, ɩɨɞɪɟɡɚɧɧɵɯ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ ɤ 

ɤɨɥɢɱɟɫɬɜɭ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ, ɢɦɟɜɲɢɯɫɹ ɞɨ ɨɛɪɚɛɨɬɤɢ ɧɚ ɨɩɵɬɧɵɯ ɭɱɚɫɬɤɚɯ. 

ɉɨɞɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɩɨɞɪɟɡɚɧɧɵɯ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɧɚ 

ɨɩɵɬɧɵɯ ɩɥɨɳɚɞɤɚɯ ɲɢɪɢɧɨɣ, ɪɚɜɧɨɣ ɲɢɪɢɧɟ ɡɚɯɜɚɬɚ ɚɝɪɟɝɚɬɚ, ɢ ɞɥɢɧɨɣ 0,5 

ɦ ɜ ɱɟɬɵɪɟɯɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ, 2 ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɚɝɪɟɝɚɬɚ ɢ 2 ɩɪɢ 

ɨɛɪɚɬɧɨɦ ɯɨɞɟ ɚɝɪɟɝɚɬɚ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɜ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɛɵɥɢ ɩɨɞɝɨɬɨɜɥɟɧɵ ɧɟɭɩɪɨɱɧɟɧɧɵɟ ɢ ɭɩɪɨɱɧɟɧɧɵɟ 

ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɡɰɵ ɢɡ ɫɬɚɥɢ 65Ƚ, ɤɨɬɨɪɵɟ ɢɫɩɵɬɵɜɚɥɢɫɶ ɧɚ 

ɨɞɢɧɚɤɨɜɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɫɩɵɬɚɧɢɹ.  

ɋɧɚɱɚɥɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɨɛɪɚɡɰɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɭɩɪɨɱɧɟɧɢɸ ɧɚɧɨɫɢɥɢɫɶ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɢɟ 60% ɫɬɚɥɶɧɨɝɨ ɩɨɪɨɲɤɚ ɉȽ-10ɇ-01, 

30% ɤɟɪɚɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɢɥɨɫɶ 

ɜɢɛɪɨɞɭɝɨɜɨɟ ɭɩɪɨɱɧɟɧɢɟ. ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɞɚɧɧɵɯ ɨɩɪɟɞɟɥɹɥɢɫɶ ɫɪɟɞɧɟɟ 

ɤɨɥɢɱɟɫɬɜɨ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ ɧɚ 1 ɦ2 ɞɨ ɢ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɢ ɫɪɟɞɧɢɣ ɩɪɨɰɟɧɬ 

ɩɨɞɪɟɡɚɧɢɹ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ. 

 

3.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɲɢɛɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɩɨɜɬɨɪɧɨɫɬɢ ɨɩɵɬɨɜ 

 

Ⱥɛɫɨɥɸɬɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɨɩɪɟɞɟɥɹɥɢ ɩɨ 

ɮɨɪɦɭɥɟ Д  ]: ∆ݕ� = ݕ̅ − �ݕ ,                                               ሺ͵.Ͷሻ 

ɝɞɟ ̅ݕ - ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: ̅ݕ = ∑ �௡�=ଵ�ݕ ,                                               ሺ͵.ͷሻ 

Ɉɲɢɛɤɚ ɜɵɛɨɪɨɱɧɨɣ ɫɪɟɞɧɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ ДЖ: 



ܵ௬̅ = √ܵ�,                                                  ሺ͵.͸ሻ 

ɝɞɟ n – ɱɢɫɥɨ ɨɩɵɬɨɜ; 

S – ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ:  

ܵ = √∑ ሺݕ� − �ሻଶ௡�=ଵݕ̅ − ͳ .                                     ሺ͵.͹ሻ 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɨɲɢɛɤɚ ɫɪɟɞɧɟɣ ɜɵɛɨɪɨɱɧɨɣ Д  ]: ܵ௬̅% = ܵ௬̅̅ݕ ∙ ͳͲͲ.                                          ሺ͵.ͺሻ 

Ⱦɨɜɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ ɞɥɹ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɨɩɪɟɞɟɥɹɥɢ ɩɨ ɮɨɪɦɭɥɟ 

�ݕ∆ :[  ] = ±�� ∙ ܵ௬̅ +  ሺ͵.ͻሻ                                     ,ߜ

ɝɞɟ �� - ɤɨɷɮɮɢɰɢɟɧɬ ɋɬɶɸɞɟɧɬɚ ɞɥɹ 95% ɭɪɨɜɧɹ ɡɧɚɱɢɦɨɫɬɢ ɢ n-1 ɫɬɟɩɟɧɢ 

ɫɜɨɛɨɞɵ; 

į -ɩɪɢɧɢɦɚɟɦɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɩɪɢɛɨɪɚ. 

ɉɨɜɬɨɪɧɨɫɬɶ ɨɩɵɬɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ Д   ]: ߛ�� = ��ሺ�ሻ√� .                                      ሺ͵.ͳͲሻ 

 

 

 

ɉɨɫɥɟ ɟɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɨɥɭɱɚɟɦ: � = (��ሺ�ሻ ∙ �ߛ� )ଶ ,                               ሺ͵.ͳͲሻ 

ɝɞɟ ߛ�- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɨɲɢɛɤɚ; � - ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ; ��ሺ�ሻ- ɤɨɷɮɮɢɰɢɟɧɬ ɋɬɶɸɞɟɧɬɚ; 

q - ɩɨɜɬɨɪɧɨɫɬɶ ɨɩɵɬɨɜ. 



ɉɪɢɧɢɦɚɹ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɨɲɢɛɤɢ ɢ ɞɨɜɟɪɢɬɟɥɶɧɨɣ 

ɜɟɪɨɹɬɧɨɫɬɢ α, ɩɨ ɡɧɚɱɟɧɢɸ 
ఊ��  ɨɩɪɟɞɟɥɹɥɢ ɬɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɩɨɜɬɨɪɧɨɫɬɟɣ ɨɩɵɬɨɜ. 

 

 

 

 

 

 

 

 

 

 

 

4 ȺɇȺɅɂɁ ɊȿɁɍɅɖɌȺɌɈȼ ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕɏ 

ɂɋɋɅȿȾɈȼȺɇɂɃ 

 

4.1 Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɭɫɥɨɜɢɹɯ 

 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɭɫɥɨɜɢɹɯ ɛɵɥɢ ɩɨɞɝɨɬɨɜɥɟɧɵ ɧɟɭɩɪɨɱɧɟɧɧɵɟ ɢ ɭɩɪɨɱɧɟɧɧɵɟ ɩɨ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɡɰɵ ɢɡ ɫɬɚɥɢ 65Ƚ, ɤɨɬɨɪɵɟ ɢɫɩɵɬɵɜɚɥɢɫɶ ɧɚ 

ɨɞɢɧɚɤɨɜɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɫɩɵɬɚɧɢɹ.  

ɋɧɚɱɚɥɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɨɛɪɚɡɰɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɭɩɪɨɱɧɟɧɢɸ ɧɚɧɨɫɢɥɢɫɶ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɢɟ 60% ɫɬɚɥɶɧɨɝɨ ɩɨɪɨɲɤɚ ɉȽ-10ɇ-01, 

30% ɤɟɪɚɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɢɥɨɫɶ 

ɜɢɛɪɨɞɭɝɨɜɨɟ ɭɩɪɨɱɧɟɧɢɟ. Ɋɟɠɢɦɵ ɭɩɪɨɱɧɟɧɢɹ: ɫɢɥɚ ɬɨɤɚ – 75Ⱥ, ɱɚɫɬɨɬɚ 

ɤɨɥɟɛɚɧɢɣ ɭɝɨɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ – 25 Ƚɰ, ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɭɝɨɥɶɧɨɝɨ 

ɷɥɟɤɬɪɨɞɚ – 0,5 ɦɦ. 



ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɭɩɪɨɱɧɟɧɧɵɯ ɢ 

ɧɟɭɩɪɨɱɧɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɫɪɟɞɧɢɣ ɢɡɧɨɫ (0,47 

ɝ) ɢɦɟɸɬ ɧɟɭɩɪɨɱɧɟɧɧɵɟ ɨɛɪɚɡɰɵ, ɚ ɭɩɪɨɱɧɟɧɧɵɟ ɨɛɪɚɡɰɵ ɢɦɟɸɬ ɡɧɚɱɢɬɟɥɶɧɨ 

ɦɟɧɶɲɢɟ ɢɡɧɨɫɵ (ɪɢɫɭɧɨɤ 4.1). ȿɫɥɢ ɫɪɚɜɧɢɜɚɬɶ ɭɩɪɨɱɧɟɧɧɵɟ ɨɛɪɚɡɰɵ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɧɵɯ ɫɨɫɬɚɜɨɜ ɩɚɫɬ, ɬɨ ɦɢɧɢɦɚɥɶɧɵɣ ɢɡɧɨɫ (0,16 ɝ) 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɤɪɵɬɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɩɚɫɬɚɯ, ɫɨɞɟɪɠɚɳɢɯ ɤɚɪɛɢɞ ɛɨɪɚ. Ⱦɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɛɵɥɢ 

ɩɨɞɝɨɬɨɜɥɟɧɵ ɧɟɭɩɪɨɱɧɟɧɧɵɟ ɢ ɭɩɪɨɱɧɟɧɧɵɟ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ 

ɨɛɪɚɡɰɵ ɢɡ ɫɬɚɥɢ 65Ƚ, ɤɨɬɨɪɵɟ ɢɫɩɵɬɵɜɚɥɢɫɶ ɧɚ ɨɞɢɧɚɤɨɜɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ 

ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɫɩɵɬɚɧɢɹ. ɋɧɚɱɚɥɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ 

ɨɛɪɚɡɰɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɭɩɪɨɱɧɟɧɢɸ ɧɚɧɨɫɢɥɢɫɶ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɩɚɫɬɵ, 

ɫɨɞɟɪɠɚɳɢɟ 60% ɫɬɚɥɶɧɨɝɨ ɩɨɪɨɲɤɚ ɉȽ-10ɇ-01, 30% ɤɟɪɚɦɢɱɟɫɤɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɢɥɨɫɶ ɜɢɛɪɨɞɭɝɨɜɨɟ 

ɭɩɪɨɱɧɟɧɢɟ. 

 

1 – ɨɛɪɚɡɰɵ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ; 2 – ɨɛɪɚɡɰɵ, ɭɩɪɨɱɧɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɫɬɵ, 

ɫɨɞɟɪɠɚɳɟɣ SТO2; 3 – ɨɛɪɚɡɰɵ, ɭɩɪɨɱɧɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɟɣ AХ2O3; 

4 – ɨɛɪɚɡɰɵ, ɭɩɪɨɱɧɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɟɣ ȼ4ɋ; 

Ɋɢɫɭɧɨɤ 4.1 – ɋɪɚɜɧɟɧɢɟ ɢɡɧɨɫɚ ɪɚɡɥɢɱɧɵɯ ɨɛɪɚɡɰɨɜ 

 



ɋɤɨɪɨɫɬɢ ɢɡɧɚɲɢɜɚɧɢɹ ɢ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɧɟɭɩɪɨɱɧɟɧɧɵɯ ɢ 

ɭɩɪɨɱɧɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɢɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɢɡɧɚɲɢɜɚɧɢɟ 

ɨɩɪɟɞɟɥɹɥɢɫɶ ɩɨ ɮɨɪɦɭɥɚɦ (3.1) ɢ (3.2). Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4.1. 

 

Ɍɚɛɥɢɰɚ 4.1 – ɋɤɨɪɨɫɬɢ ɢɡɧɚɲɢɜɚɧɢɹ ɢ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ 

ɧɟɭɩɪɨɱɧɟɧɧɵɯ ɢ ɭɩɪɨɱɧɟɧɧɵɯ ɨɛɪɚɡɰɨɜ  

Ɉɛɪɚɡɰɵ 
ɋɤɨɪɨɫɬɶ 

ɢɡɧɚɲɢɜɚɧɢɹ, ɝ/ɱ 

ɂɡɧɨɫɨɫɬɨɣɤɨɫɬɶ, 
ɱ/ɝ 

Ȼɟɡ ɭɩɪɨɱɧɟɧɢɹ 0,047 21,27 

ɍɩɪɨɱɧɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɟɣ SТO2 

0,029 34,48 

ɍɩɪɨɱɧɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɟɣ AХ2O3 

0,025 40,0 

ɍɩɪɨɱɧɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɟɣ ȼ4ɋ 

0,016 62,5 

 

 

Ⱦɥɹ ɭɩɪɨɱɧɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɨɩɪɟɞɟɥɹɥɫɹ 

ɩɨ ɮɨɪɦɭɥɟ (3.3): 

- ɨɛɪɚɡɰɵ, ɭɩɪɨɱɧɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɟɣ SТO2: � = ͵Ͷ,Ͷͺʹͳ,ʹ͹ = ͳ,͸ʹ; 
– ɨɛɪɚɡɰɵ, ɭɩɪɨɱɧɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɟɣ AХ2O3: � = ͶͲ,Ͳʹͳ,ʹ͹ = ͳ,ͺͺ; 
– ɨɛɪɚɡɰɵ, ɭɩɪɨɱɧɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɟɣ ȼ4ɋ: � = ͸ʹ,ͷʹͳ,ʹ͹ = ʹ,ͻͶ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞɟɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɜ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ 

ɭɩɪɨɱɧɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɜɵɲɟ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɧɟɭɩɪɨɱɧɟɧɧɵɯ ɨɛɪɚɡɰɨɜ. 

ɋɪɟɞɢ ɭɩɪɨɱɧɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɧɚɢɛɨɥɶɲɭɸ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ 

ɩɨɤɚɡɚɥɢ ɨɛɪɚɡɰɵ, ɭɩɪɨɱɧɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɟɣ ȼ4ɋ, ɭ 



ɤɨɬɨɪɵɯ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɛɨɥɶɲɟ ɜ 2,94 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɤɚɡɚɬɟɥɟɦ 

ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɧɟɭɩɪɨɱɧɟɧɧɵɯ ɨɛɪɚɡɰɨɜ (ɪɢɫɭɧɨɤ 4.2). 

 

1 – ɨɛɪɚɡɰɵ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ; 2 – ɨɛɪɚɡɰɵ, ɭɩɪɨɱɧɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɫɬɵ, 

ɫɨɞɟɪɠɚɳɟɣ SТO2; 3 – ɨɛɪɚɡɰɵ, ɭɩɪɨɱɧɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɟɣ AХ2O3; 

4 – ɨɛɪɚɡɰɵ, ɭɩɪɨɱɧɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɟɣ ȼ4ɋ; 

Ɋɢɫɭɧɨɤ 4.2 – ɋɪɚɜɧɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɨɛɪɚɡɰɨɜ 

4.2 Ɋɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɬɜɟɪɞɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɩɨɤɪɵɬɢɹ ɩɨɫɥɟ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ 

 

ȼ ɪɚɛɨɬɚɯ ɦɧɨɝɢɯ ɭɱɟɧɵɯ ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɬɜɟɪɞɨɫɬɶ ɩɨɤɪɵɬɢɣ, 

ɩɨɥɭɱɚɟɦɵɯ ɩɪɢ ɭɩɪɨɱɧɟɧɢɢ ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɚɜɚ ɩɚɫɬɵ [  ]. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɧɚ 

ɬɜɟɪɞɨɫɬɶ ɩɨɤɪɵɬɢɹ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɤɟɪɚɦɢɱɟɫɤɢɟ ɤɨɦɩɨɧɟɧɬɵ, 

ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɫɨɫɬɚɜɟ ɩɚɫɬɵ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɧɚ ɨɩɪɟɞɟɥɟɧɢɟ 

ɬɜɟɪɞɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɨɜ ɩɨɫɥɟ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 

Ɍɚɛɥɢɰɚ 4.2 – Ɋɟɡɭɥɶɬɚɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɬɜɟɪɞɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɨɜ 

ɩɨɫɥɟ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ 

Ɉɛɪɚɡɰɵ 
ɇɨɦɟɪ 

ɨɩɵɬɚ 

ɉɨɥɭɱɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ 

ɬɜɟɪɞɨɫɬɢ HRC 

ɋɪɟɞɧɢɟ 
ɡɧɚɱɟɧɢɟ 
ɬɜɟɪɞɨɫɬɢ 

Ȼɟɡ ɭɩɪɨɱɧɟɧɢɹ 1 49,7 

49,8 2 50,0 

3 49,8 



ɍɩɪɨɱɧɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɟɣ SТO2 

1 53,1 

53,5 2 53,9 

3 53,5 

ɍɩɪɨɱɧɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɟɣ AХ2O3 

1 57,2 

57,3 2 57,0 

3 57,9 

ɍɩɪɨɱɧɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɟɣ ȼ4ɋ 

1 63,6 

63,6 2 64,0 

3 63,3 

 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɵɬɚɧɢɹ ɨɛɪɚɡɰɨɜ ɧɚ ɬɜɟɪɞɨɫɬɶ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ 

ɧɚɢɛɨɥɶɲɭɸ ɬɜɟɪɞɨɫɬɶ (63,6…64,0 HRC) ɢɦɟɸɬ ɩɨɤɪɵɬɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ 

ɩɚɫɬɵ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɬ ɤɚɪɛɢɞ ɛɨɪɚ ȼ4ɋ. Ɉɛɪɚɡɰɵ ɫ ɩɨɤɪɵɬɢɹɦɢ, 

ɩɨɥɭɱɟɧɧɵɦɢ ɢɡ ɩɚɫɬɵ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɬ ɨɤɫɢɞ ɚɥɸɦɢɧɢɹ Al2O3, 

ɢɦɟɸɬ ɦɟɧɶɲɟ ɡɧɚɱɟɧɢɟ ɬɜɟɪɞɨɫɬɢ ɩɨɤɪɵɬɢɣ (57,2…57,9 HRC). ɍ ɨɛɪɚɡɰɨɜ ɫ 

ɩɨɤɪɵɬɢɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɢɡ ɩɚɫɬɵ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɬ ɨɤɫɢɞɚ ɤɪɟɦɧɢɹ 

SiO2 ɬɜɟɪɞɨɫɬɶ ɩɨɤɪɵɬɢɹ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɧɢɡɤɨɣ (53,0…53,8 HRC). 

4.3 Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ 

 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɥɟɜɵɯ ɢɫɩɵɬɚɧɢɣ ɤɭɥɶɬɢɜɚɬɨɪ Ʉɒɍ-8 

ɭɤɨɦɩɥɟɤɬɨɜɚɥɢ ɫɬɪɟɥɶɱɚɬɵɦɢ ɥɚɩɚɦɢ ɭɩɪɨɱɧɟɧɧɵɦɢ ɩɪɟɞɥɚɝɚɟɦɨɣ 

ɬɟɯɧɨɥɨɝɢɟɣ ɢ ɫɟɪɢɣɧɵɦɢ ɫɬɪɟɥɶɱɚɬɵɦɢ ɥɚɩɚɦɢ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ. ɑɚɫɬɶ 

ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɢɦɟɥɢ ɭɩɪɨɱɧɟɧɢɟ ɫ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ, ɚ ɞɪɭɝɚɹ ɱɚɫɬɶ – ɫ 

ɬɵɥɶɧɨɣ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɭɫɥɨɜɢɹɯ ɛɵɥɢ ɩɨɞɝɨɬɨɜɥɟɧɵ ɧɟɭɩɪɨɱɧɟɧɧɵɟ ɢ ɭɩɪɨɱɧɟɧɧɵɟ ɩɨ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɡɰɵ ɢɡ ɫɬɚɥɢ 65Ƚ, ɤɨɬɨɪɵɟ ɢɫɩɵɬɵɜɚɥɢɫɶ ɧɚ 

ɨɞɢɧɚɤɨɜɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɫɩɵɬɚɧɢɹ. 

ɋɧɚɱɚɥɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɨɛɪɚɡɰɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɭɩɪɨɱɧɟɧɢɸ ɧɚɧɨɫɢɥɢɫɶ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɢɟ 60% ɫɬɚɥɶɧɨɝɨ ɩɨɪɨɲɤɚ ɉȽ-10ɇ-01, 

30% ɤɟɪɚɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɢɥɨɫɶ 

ɜɢɛɪɨɞɭɝɨɜɨɟ ɭɩɪɨɱɧɟɧɢɟ. Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɪɚɡɪɚɛɨɬɚɧɵ ɞɨɫɬɚɬɨɱɧɨ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ 



ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ 

ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ: 

- ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ 

ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɡɝɨɬɨɜɥɟɧɢɹ (ɩɪɢɦɟɧɟɧɢɟ ɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜɵɫɨɤɨɣ 

ɬɜɟɪɞɨɫɬɢ, ɧɨɜɵɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪɟɲɟɧɢɹ, ɧɚɧɟɫɟɧɢɟ ɢɡɧɨɫɨɫɬɨɣɤɢɯ 

ɩɨɤɪɵɬɢɣ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɞɪɭɝɢɟ); 

- ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɩɪɢɦɟɧɹɟɦɵɟ 

ɩɪɢ ɪɟɦɨɧɬɟ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ (ɦɟɬɨɞɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɢɡɧɨɲɟɧɧɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɜɵɲɟɧɧɭɸ ɫɬɨɣɤɨɫɬɶ ɤ 

ɢɡɧɨɫɭ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ). 

Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 

ɦɚɲɢɧ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤɭɸ-ɬɨ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɸ. 

ɉɨɷɬɨɦɭ, ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɵɛɨɪɚ ɫɩɨɫɨɛɚ 

ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ, ɱɬɨ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ ɢɡɧɨɫ ɧɨɫɨɜɨɣ ɱɚɫɬɢ ɫɬɪɟɥɶɱɚɬɵɯ 

ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɒɍ-8 ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɥɢɧɟɣɧɨɦ ɩɨɪɹɞɤɟ 

(ɪɢɫɭɧɨɤ 4.3). ɉɪɢɱɟɦ ɬɚɤɨɣ ɠɟ ɯɚɪɚɤɬɟɪ ɡɚɜɢɫɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧ ɞɥɹ ɜɫɟɯ 

ɢɫɩɵɬɭɟɦɵɯ ɥɚɩ. Ɍɚɤɢɟ ɠɟ ɜɵɜɨɞɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɞɪɭɝɢɯ 

ɭɱɟɧɵɯ, ɤɨɬɨɪɵɟ ɡɚɧɢɦɚɥɢɫɶ ɜɨɩɪɨɫɚɦɢ ɢɡɭɱɟɧɢɹ ɢɡɧɚɲɢɜɚɧɢɹ ɭɩɪɨɱɧɟɧɧɵɯ 

ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɭɫɥɨɜɢɹɯ 

[     ].  

 



1 – ɫɟɪɢɣɧɚɹ ɥɚɩɚ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ; 2 – ɥɚɩɚ ɫ ɭɩɪɨɱɧɟɧɢɟɦ ɫ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ;  

3 – ɥɚɩɚ ɫ ɭɩɪɨɱɧɟɧɢɟɦ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ 

Ɋɢɫɭɧɨɤ 4.3 – Ɂɚɜɢɫɢɦɨɫɬɶ ɢɡɧɨɫɚ (И) ɧɨɫɤɚ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɒɍ-8 ɨɬ ɨɛɴɟɦɚ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ (Ω) 

 

Ⱥɧɚɥɢɡ ɡɚɜɢɫɢɦɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 4.3 ɩɨɤɚɡɚɥ, ɱɬɨ 

ɫɟɪɢɣɧɵɟ ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ ɩɪɢ ɧɚɪɚɛɨɬɤɟ 35 ɝɚ ɞɨɫɬɢɝɚɥɢ 

ɫɜɨɟɝɨ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɤɪɢɜɚɹ 1), ɬ.ɟ. ɢɡɧɨɫ ɧɨɫɤɚ ɫɨɫɬɚɜɥɹɥ 50 ɦɦ. ȼ 

ɷɬɨɦ ɫɥɭɱɚɟ ɞɚɥɶɧɟɣɲɚɹ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢ ɢɯ ɬɪɟɛɭɟɬɫɹ 

ɡɚɦɟɧɢɬɶ. Ɂɚɦɟɪ ɢɡɧɨɫɚ ɧɨɫɤɚ ɭɩɪɨɱɧɟɧɧɵɯ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɩɨɤɚɡɚɥ, ɱɬɨ ɥɚɩɵ 

ɭɩɪɨɱɧɟɧɧɵɟ ɫ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ ɢɦɟɥɢ ɢɡɧɨɫ ɧɨɫɤɚ 23,8 ɦɦ (ɤɪɢɜɚɹ 2), ɚ ɥɚɩɵ 

ɭɩɪɨɱɧɟɧɧɵɟ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ – 20,7 ɦɦ (ɤɪɢɜɚɹ 3). ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɫɟɪɢɣɧɵɦɢ ɫɬɪɟɥɶɱɚɬɵɦɢ ɥɚɩɚɦɢ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ ɜɟɥɢɱɢɧɚ ɢɡɧɨɫɚ ɧɨɫɤɚ ɥɚɩ 

ɭɩɪɨɱɧɟɧɧɵɯ ɫ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ ɧɢɠɟ ɜ 2,1 ɪɚɡɚ, ɚ ɭ ɥɚɩ ɭɩɪɨɱɧɟɧɧɵɯ ɫ 

ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ – ɜ 2,4 ɪɚɡɚ. Ɉɞɧɚɤɨ ɭ ɥɚɩ, ɭɩɪɨɱɧɟɧɧɵɯ ɫ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ, 

ɩɪɢ ɢɫɩɵɬɚɧɢɣ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɧɚɛɥɸɞɚɥɫɹ ɨɛɪɚɡɨɜɚɧɢɟ ɲɢɪɨɤɨɣ 

ɡɚɬɵɥɨɱɧɨɣ ɮɚɫɤɢ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɤɨɬɨɪɨɦɭ ɜɵɝɥɭɛɥɟɧɢɸ ɥɚɩɵ ɢ 

ɫɧɢɠɟɧɢɸ ɝɥɭɛɢɧɵ ɨɛɪɚɛɨɬɤɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɚɢɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ 

ɹɜɥɹɟɬɫɹ ɭɩɪɨɱɧɟɧɢɟ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɨɥɟɜɵɯ ɢɫɩɵɬɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭɩɪɨɱɧɟɧɢɟ 

ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɢɯ ɧɚɪɚɛɨɬɤɭ ɧɚ ɨɬɤɚɡ. ɍ ɥɚɩ 

ɭɩɪɨɱɧɟɧɧɵɯ ɫ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ ɧɚɪɚɛɨɬɤɚ ɧɚ ɨɬɤɚɡ ɭɜɟɥɢɱɢɥɫɹ ɞɨ 72 ɝɚ, ɱɬɨ 

ɜ 2,1 ɪɚɡɚ ɛɨɥɶɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɟɪɢɣɧɵɦɢ ɥɚɩɚɦɢ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ. 

ɇɚɪɚɛɨɬɤɚ ɧɚ ɨɬɤɚɡ ɭ ɥɚɩ ɭɩɪɨɱɧɟɧɧɵɯ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɫɨɫɬɚɜɢɥ 85 ɝɚ, ɱɬɨ 

ɜ 2,5 ɪɚɡɚ ɛɨɥɶɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɟɪɢɣɧɵɦɢ ɥɚɩɚɦɢ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ  

(ɪɢɫɭɧɨɤ 4.4). 



 

1 – ɫɟɪɢɣɧɚɹ ɥɚɩɚ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ; 2 – ɥɚɩɚ ɫ ɭɩɪɨɱɧɟɧɢɟɦ ɫ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ;  

3 – ɥɚɩɚ ɫ ɭɩɪɨɱɧɟɧɢɟɦ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ 

Ɋɢɫɭɧɨɤ 4.4 – ɇɚɪɚɛɨɬɤɚ (Т) ɧɚ ɨɬɤɚɡ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɚ 

Ʉɒɍ-8 

ɇɚ ɪɢɫɭɧɤɟ 4.5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɢɡɧɚɲɢɜɚɧɢɹ ɧɨɫɤɚ ɭɩɪɨɱɧɟɧɧɵɯ ɢ ɧɟɭɩɪɨɱɧɟɧɧɵɯ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ. 

Ⱥɧɚɥɢɡɢɪɭɹ ɞɚɧɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɴɟɦɚ 

ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɡɧɚɲɢɜɚɧɢɹ ɧɨɫɤɚ ɜɫɟɯ 

ɢɫɩɵɬɭɟɦɵɯ ɥɚɩ. ɍ ɫɟɪɢɣɧɵɯ ɥɚɩ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ ɧɚɢɛɨɥɶɲɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɢɡɧɚɲɢɜɚɧɢɹ ɧɨɫɤɚ (1,42 ɦɦ/ɝɚ) ɧɚɛɥɸɞɚɟɬɫɹ ɩɨ ɞɨɫɬɢɠɟɧɢɸ ɢɦɢ ɩɪɟɞɟɥɶɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ (ɪɢɫɭɧɨɤ 4.5, ɤɪɢɜɚɹ 1). ɍ ɥɚɩ ɭɩɪɨɱɧɟɧɧɵɯ ɫ ɥɢɰɟɜɨɣ ɢ ɬɵɥɶɧɨɣ 

ɫɬɨɪɨɧ ɞɚɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ ɢ ɫɨɫɬɚɜɢɥ 0,68 ɦɦ/ɝɚ ɢ 0,59 

ɦɦ/ɝɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɪɢɫɭɧɨɤ 4.5, ɤɪɢɜɵɟ 2, 3), ɱɬɨ ɜ 2,1 ɢ 2,4 ɪɚɡɚ ɧɢɠɟ, ɱɟɦ 

ɭ ɫɟɪɢɣɧɵɯ ɥɚɩ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ. 



 

1 – ɫɟɪɢɣɧɚɹ ɥɚɩɚ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ; 2 – ɥɚɩɚ ɫ ɭɩɪɨɱɧɟɧɢɟɦ ɫ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ;  

3 – ɥɚɩɚ ɫ ɭɩɪɨɱɧɟɧɢɟɦ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ 

Ɋɢɫɭɧɨɤ 4.5 – Ɂɚɜɢɫɢɦɨɫɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɡɧɚɲɢɜɚɧɢɹ (I) ɧɨɫɤɚ 

ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɒɍ-8 ɨɬ ɨɛɴɟɦɚ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ (Ω)  

 

ɇɚ ɪɢɫɭɧɤɟ 4.6, ɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɮɨɬɨɝɪɚɮɢɹ ɢɡɧɨɲɟɧɧɨɣ ɫɟɪɢɣɧɨɣ ɥɚɩɵ 

ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ, ɤɨɬɨɪɚɹ ɞɨɫɬɢɝɥɚ ɫɜɨɟɝɨ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. ɂɡɧɨɫ ɟɝɨ 

ɧɨɫɨɜɨɣ ɱɚɫɬɢ ɫɨɫɬɚɜɢɥ 50 ɦɦ, ɚ ɭ ɥɚɩɵ ɭɩɪɨɱɧɟɧɧɨɣ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ - 21 

ɦɦ (ɪɢɫɭɧɨɤ 4.6, ɛ). 

 



 

ɚ) – ɫɟɪɢɣɧɚɹ ɥɚɩɚ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ ɞɨɫɬɢɝɲɚɹ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ;  

ɛ) – ɥɚɩɚ ɭɩɪɨɱɧɟɧɧɚɹ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ 

Ɋɢɫɭɧɨɤ 4.6 – ɋɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɒɍ-8 ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ 

35 ɝɚ ɡɟɦɥɢ 

ɉɪɢ ɩɨɥɟɜɵɯ ɢɫɩɵɬɚɧɢɹɯ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɢɡɧɨɫ ɤɪɵɥɶɟɜ 

ɢɫɩɵɬɭɟɦɵɯ ɥɚɩ ɩɨ ɲɢɪɢɧɟ ɩɪɨɢɫɯɨɞɢɬ ɦɟɧɟɟ ɢɧɬɟɧɫɢɜɧɨ, ɱɟɦ ɢɡɧɨɫ ɢɯ 

ɧɨɫɨɜɨɣ ɱɚɫɬɢ. Ɍɚɤ, ɭ ɫɟɪɢɣɧɵɯ ɥɚɩ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ ɢɡɧɨɫ ɤɪɵɥɶɟɜ ɩɪɢ 

ɞɨɫɬɢɠɟɧɢɢ ɢɦɢ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɨɫɬɚɜɢɥ ɜ ɫɪɟɞɧɟɦ 19 ɦɦ (ɪɢɫɭɧɨɤ 

4.7, ɤɪɢɜɚɹ 1), ɚ ɭ ɭɩɪɨɱɧɟɧɧɵɯ ɥɚɩ - ɜ ɫɪɟɞɧɟɦ 6 ɦɦ (ɪɢɫɭɧɨɤ 4.7, ɤɪɢɜɚɹ 2). 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɦɧɨɝɢɯ ɭɱɟɧɵɯ ɬɚɤɠɟ ɜɵɹɜɢɥɢ, ɱɬɨ ɢɡɧɨɫ ɤɪɵɥɶɟɜ ɫɬɪɟɥɶɱɚɬɵɯ 

ɥɚɩ ɩɨ ɲɢɪɢɧɟ ɧɚ ɩɨɱɜɚɯ ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ ɜ ɫɪɟɞɧɟɦ ɜ 2,5…3,0 ɪɚɡɚ ɦɟɧɶɲɟ 

ɢɡɧɨɫɚ ɢɯ ɧɨɫɨɜɨɣ ɱɚɫɬɢ [   ]. 

 

1 – ɫɟɪɢɣɧɚɹ ɥɚɩɚ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ; 2 – ɥɚɩɚ ɫ ɭɩɪɨɱɧɟɧɢɟɦ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ 



Ɋɢɫɭɧɨɤ 4.7 – Ɂɚɜɢɫɢɦɨɫɬɶ ɢɡɧɨɫɚ (И) ɤɪɵɥɶɟɜ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ  

ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɒɍ-8 ɨɬ ɨɛɴɟɦɚ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ (Ω) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞɟɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɩɨɤɚɡɚɥɢ, 

ɱɬɨ ɢɡɧɨɫ ɧɨɫɨɜɨɣ ɱɚɫɬɢ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɒɍ-8 ɹɜɥɹɟɬɫɹ 

ɨɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɢɯ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ 

ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɛɵɥɢ ɩɨɞɝɨɬɨɜɥɟɧɵ 

ɧɟɭɩɪɨɱɧɟɧɧɵɟ ɢ ɭɩɪɨɱɧɟɧɧɵɟ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɡɰɵ ɢɡ 

ɫɬɚɥɢ 65Ƚ, ɤɨɬɨɪɵɟ ɢɫɩɵɬɵɜɚɥɢɫɶ ɧɚ ɨɞɢɧɚɤɨɜɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɩɪɢ 

ɨɞɢɧɚɤɨɜɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɫɩɵɬɚɧɢɹ.  

ɋɧɚɱɚɥɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɨɛɪɚɡɰɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɭɩɪɨɱɧɟɧɢɸ ɧɚɧɨɫɢɥɢɫɶ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɢɟ 60% ɫɬɚɥɶɧɨɝɨ ɩɨɪɨɲɤɚ ɉȽ-10ɇ-01, 

30% ɤɟɪɚɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɢɥɨɫɶ 

ɜɢɛɪɨɞɭɝɨɜɨɟ ɭɩɪɨɱɧɟɧɢɟ. ɉɪɢ ɷɬɨɦ ɭɩɪɨɱɧɟɧɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɥɚɩ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɟɣ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɢɯ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɜ 2,4 ɪɚɡɚ (ɪɢɫɭɧɨɤ 4.8). 

 

1 – ɫɟɪɢɣɧɚɹ ɥɚɩɚ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ; 2 – ɥɚɩɚ ɫ ɭɩɪɨɱɧɟɧɢɟɦ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ 

Ɋɢɫɭɧɨɤ 4.8 – Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɒɍ-8  

4.4 Ɋɟɡɭɥɶɬɚɬɵ ɚɝɪɨɬɟɯɧɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɪɚɛɨɬɵ ɭɩɪɨɱɧɟɧɧɵɯ 

ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 



 

Ɋɚɛɨɬɚ ɭɩɪɨɱɧɟɧɧɵɯ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɒɍ-8 ɨɰɟɧɢɜɚɥɚɫɶ 

ɩɨ ɫɬɟɩɟɧɢ ɩɨɞɪɟɡɚɧɢɹ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ. ɉɨ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ 

ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɞɨɥɠɧɵ ɩɨɥɧɨɫɬɶɸ ɩɨɞɪɟɡɚɬɶ ɫɨɪɧɵɟ ɪɚɫɬɟɧɢɹ. ɉɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɚɝɪɨɬɟɯɧɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɨɫɥɟ ɩɪɨɯɨɞɚ 

ɚɝɪɟɝɚɬɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɹ ɧɟ ɛɵɥɨ ɩɨɞɪɟɡɚɧɧɵɯ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɟɩɟɧɶ ɩɨɞɪɟɡɚɧɢɹ ɫɨɪɧɵɯ 

ɪɚɫɬɟɧɢɣ ɭɩɪɨɱɧɟɧɧɵɦɢ ɫɬɪɟɥɶɱɚɬɵɦɢ ɥɚɩɚɦɢ ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɒɍ-8, 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɫɩɥɨɲɧɨɣ ɤɭɥɶɬɢɜɚɰɢɢ ɩɨɱɜɵ. 

 

4.5 ȼɵɜɨɞɵ 

 

1. ɇɚ ɬɜɟɪɞɨɫɬɶ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɩɨɤɪɵɬɢɹ, ɩɨɥɭɱɟɧɧɨɝɨ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɸɬ 

ɤɟɪɚɦɢɱɟɫɤɢɟ ɤɨɦɩɨɧɟɧɬɵ ɩɚɫɬɵ, ɤɨɬɨɪɵɣ ɧɚɧɨɫɢɬɫɹ ɧɚ ɭɩɪɨɱɧɹɟɦɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ. ɇɚɢɛɨɥɶɲɭɸ ɬɜɟɪɞɨɫɬɶ (63,6…64,0 HRC) ɢɦɟɸɬ ɩɨɤɪɵɬɢɹ, 

ɤɨɬɨɪɵɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɫɬɵ, ɫɨɫɬɨɹɳɢɣ ɢɡ 60% 

ɫɬɚɥɶɧɨɝɨ ɩɨɪɨɲɤɚ ɉȽ-10ɇ-01, 30% ɤɚɪɛɢɞɚ ɛɨɪɚ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɪɟɠɢɦɚɯ 

ɭɩɪɨɱɧɟɧɢɹ: ɫɢɥɚ ɬɨɤɚ – 75Ⱥ, ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɭɝɨɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ – 25 Ƚɰ, 

ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɭɝɨɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ – 0,5 ɦɦ. 

2. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɹ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ 

ɧɚɢɛɨɥɶɲɢɣ ɫɪɟɞɧɢɣ ɢɡɧɨɫ (0,47 ɝ) ɢɦɟɸɬ ɨɛɪɚɡɰɵ ɢɡ ɫɬɚɥɢ 65Ƚ ɛɟɡ 

ɭɩɪɨɱɧɟɧɢɹ. ɍ ɨɛɪɚɡɰɨɜ, ɭɩɪɨɱɧɟɧɧɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 

ɬɟɯɧɨɥɨɝɢɢ, ɢɡɧɨɫɵ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ. ɉɪɢ ɷɬɨɦ ɦɢɧɢɦɚɥɶɧɵɣ ɢɡɧɨɫ (0,16 

ɝ) ɢ ɦɚɤɫɢɦɚɥɶɧɭɸ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ (2,94) ɢɦɟɸɬ ɨɛɪɚɡɰɵ ɫ 

ɩɨɤɪɵɬɢɟɦ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɟɣ 30% 

ɤɚɪɛɢɞɚ ɛɨɪɚ. 

3. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɫɪɚɜɧɢɜɚɥɢɫɶ ɫɟɪɢɣɧɵɟ 

ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ ɢ ɭɩɪɨɱɧɟɧɧɵɟ ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ 

ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɒɍ-8. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɫɟɪɢɣɧɵɟ 



ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ ɞɨɫɬɢɝɚɸɬ ɫɜɨɟɝɨ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

(ɢɡɧɨɫ ɧɨɫɤɚ 50 ɦɦ) ɩɪɢ ɫɪɟɞɧɟɦ ɨɛɴɟɦɟ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ 35 ɝɚ. ɉɪɢ ɬɚɤɨɦ 

ɨɛɴɟɦɟ ɪɚɛɨɬ ɭ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ, ɭɩɪɨɱɧɟɧɧɵɯ ɫ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ, ɢɦɟɸɬ 

ɫɪɟɞɧɢɣ ɢɡɧɨɫ ɧɨɫɤɚ 23,8 ɦɦ, ɚ ɱɚɫɬɶ ɭ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ, ɭɩɪɨɱɧɟɧɧɵɯ ɫ 

ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ – 20,7 ɦɦ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 

ɭɩɪɨɱɧɟɧɧɵɟ ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɟɣ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ, 

ɫɟɪɢɣɧɵɟ ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ (ɜ ɫɪɟɞɧɟɦ ɧɚ 2,1…2,4 ɪɚɡɚ). 

4. ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɜɨɞɢɥɚɫɶ ɚɝɪɨɬɟɯɧɢɱɟɫɤɚɹ 

ɨɰɟɧɤɚ ɭɩɪɨɱɧɟɧɧɵɯ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɒɍ-8 ɩɨ ɫɬɟɩɟɧɢ 

ɩɨɞɪɟɡɚɧɢɹ ɥɚɩɚɦɢ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɰɟɧɤɢ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, 

ɱɬɨ ɫɬɟɩɟɧɶ ɩɨɞɪɟɡɚɧɢɹ ɭɩɪɨɱɧɟɧɧɵɦɢ ɫɬɪɟɥɶɱɚɬɵɦɢ ɥɚɩɚɦɢ ɫɨɪɧɵɯ 

ɪɚɫɬɟɧɢɣ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɫɩɥɨɲɧɨɣ 

ɤɭɥɶɬɢɜɚɰɢɢ ɩɨɱɜɵ. 

 

 

5 ɈɉɂɋȺɇɂȿ ɌȿɏɇɈɅɈȽɂɂ ȼɂȻɊɈȾɍȽɈȼɈȽɈ 

ɍɉɊɈɑɇȿɇɂə ɋɌɊȿɅɖɑȺɌɕɏ ɅȺɉ ɉɈɑȼɈɈȻɊȺȻȺɌɕȼȺɘɓɂɏ 

ɆȺɒɂɇ ɂ ȿЁ ɗɄɈɇɈɆɂɑȿɋɄɈȿ ɈȻɈɋɇɈȼȺɇɂȿ 

 

5.1 Ɍɟɯɧɨɥɨɝɢɢ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ 

 

ɉɪɨɜɟɞɟɧɧɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɩɨɡɜɨɥɹɸɬ ɩɪɟɞɥɨɠɢɬɶ ɬɟɯɧɨɥɨɝɢɸ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɪɟɠɭɳɢɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɚɫɬɵ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɡɜɨɥɹɟɬ ɭɩɪɨɱɧɹɬɶ 

ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɪɚɡɥɢɱɧɵɯ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɤɚɤ ɜ ɭɫɥɨɜɢɹɯ 

ɩɪɟɞɩɪɢɹɬɢɣ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɯɫɹ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɪɟɦɨɧɬɟ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ, ɬɚɤ ɢ ɜ ɭɫɥɨɜɢɹɯ ɪɟɦɨɧɬɧɵɯ ɦɚɫɬɟɪɫɤɢɯ 

ɧɟɛɨɥɶɲɢɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɱɬɨ ɞɟɥɚɸɬ ɟɟ ɭɧɢɜɟɪɫɚɥɶɧɨɣ. 



ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɧɚ 

ɩɪɢɦɟɪɟ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɚ ɬɢɩɚ Ʉɒɍ-8. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɭɫɥɨɜɢɹɯ ɛɵɥɢ ɩɨɞɝɨɬɨɜɥɟɧɵ ɧɟɭɩɪɨɱɧɟɧɧɵɟ ɢ ɭɩɪɨɱɧɟɧɧɵɟ ɩɨ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɡɰɵ ɢɡ ɫɬɚɥɢ 65Ƚ, ɤɨɬɨɪɵɟ ɢɫɩɵɬɵɜɚɥɢɫɶ ɧɚ 

ɨɞɢɧɚɤɨɜɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɫɩɵɬɚɧɢɹ.  

ɋɧɚɱɚɥɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɨɛɪɚɡɰɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɭɩɪɨɱɧɟɧɢɸ ɧɚɧɨɫɢɥɢɫɶ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɩɚɫɬɵ, ɫɨɞɟɪɠɚɳɢɟ 60% ɫɬɚɥɶɧɨɝɨ ɩɨɪɨɲɤɚ ɉȽ-10ɇ-01, 

30% ɤɟɪɚɦɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɢɥɨɫɶ 

ɜɢɛɪɨɞɭɝɨɜɨɟ ɭɩɪɨɱɧɟɧɢɟ. 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɹ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɢ (ɪɢɫɭɧɨɤ 5.1):  

- ɩɨɞɝɨɬɨɜɤɚ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ, ɜɤɥɸɱɚɸɳɢɣ ɨɱɢɫɬɤɭ ɪɟɠɭɳɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɧɨɫɨɜɨɣ ɱɚɫɬɢ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ ɨɬ ɝɪɹɡɢ ɢ ɪɠɚɜɱɢɧɵ ɢ ɢɯ 

ɨɛɟɡɠɢɪɢɜɚɧɢɟ; 

- ɩɨɞɝɨɬɨɜɤɚ ɤɨɦɩɨɧɟɧɬɨɜ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɚɫɬɵ ɢ ɢɯ 

ɫɦɟɲɢɜɚɧɢɟ; 

- ɧɚɧɟɫɟɧɢɟ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɚɫɬɵ ɢ ɟɟ ɜɵɫɭɲɢɜɚɧɢɟ ɞɨ 

ɡɚɬɜɟɪɞɟɜɚɧɢɹ; 

- ɜɢɛɪɨɞɭɝɨɜɨɟ ɭɩɪɨɱɧɟɧɢɟ ɪɟɠɭɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ; 

- ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɟɧɧɨɝɨ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɩɨɤɪɵɬɢɹ: 

- ɤɨɧɫɟɪɜɚɰɢɹ ɢ ɭɩɚɤɨɜɤɚ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ. 

 



 

Ɋɢɫɭɧɨɤ 5.1 - ɋɯɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜɢɛɪɨɞɭɝɨɜɨɝɨ 

ɭɩɪɨɱɧɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ 

Под̐ото̏к̌ ̭т̬ел̸̽̌то̜ л̌п̼
•О̸̛̭тк̌ ̬е̙у̺е̜ по̏е̵̬̦о̭т̛ ̛ ̦о̭о̏о̜ ̸̭̌т̛
•О̍е̛̛̛̙̬̦̏̌̚е

П̛̬̐ото̏ле̛̦е ̥ет̌ллоке̸̛̬̥̌е̭ко̜ п̭̌т̼
•ʿод̐ото̏к̌ ко̥по̦е̦то̏ п̭̌т̼
•ˁ̥е̛̛̹̦̏̌е ко̥по̦е̦то̏ п̭̌т̼

Н̦̌е̭е̛̦е п̭̌т̼ ̦̌ ̬е̙у̺у̀ по̏е̵̬̦о̭т̽ ̛ 
̦о̭о̏у̀ ̸̭̌т̽ л̌п̼

В̼̭у̛̛̹̦̏̌е п̭̌т̼ до ̌̚т̏е̬де̛̦̏̌́

В̛̬̍оду̐о̏ое уп̬о̸̦е̛̦е
- ʿод̐ото̏к̌ о̍о̬удо̛̦̏̌́
- ʯ̌к̬епле̛̦е л̌п̼ ̦̌ ̏е̬̭т̌ке
- ʻ̌пл̌̏к̌ ̥ет̌ллоке̸̛̬̥̌е̭ко̐о пок̬̼т̛́

Ко̦т̬ол̽ к̸̌е̭т̏̌ ̼̏пол̦е̦̦о̜ ̬̌̍от̼

Ко̦̭е̶̛̬̏̌́ ̛ уп̌ко̏к̌ ̭т̬ел̸̽̌то̜ л̌п̼



 

Ɋɢɫɭɧɨɤ 5.2 – ɋɬɪɟɥɶɱɚɬɚɹ ɥɚɩɚ ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɒɍ-8 ɫ ɧɚɧɟɫɟɧɧɨɣ ɢ 

ɜɵɫɭɲɟɧɧɨɣ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɚɫɬɨɣ ɧɚ ɪɟɠɭɳɟɣ ɤɪɨɦɤɟ 

 

ȼɢɛɪɨɞɭɝɨɜɨɟ ɭɩɪɨɱɧɟɧɢɟ ɪɟɠɭɳɟɣ ɤɪɨɦɤɢ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ, 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɚɧɨɜɤɢ ȼȾȽɍ-2. Ⱦɥɹ ɷɬɨɝɨ ɫɧɚɱɚɥɚ 

ɭɩɪɨɱɧɹɟɦɭɸ ɥɚɩɭ ɫɥɟɞɭɟɬ ɡɚɤɪɟɩɢɬɶ ɧɚ ɜɟɪɫɬɚɤɟ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ 

ɨɛɟɫɩɟɱɢɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ. Ⱦɚɥɟɟ ɧɚ 

ɜɢɛɪɚɬɨɪɟ ɭɫɬɚɧɨɜɤɢ ȼȽȾɍ-2 ɧɟɨɛɯɨɞɢɦɨ ɡɚɤɪɟɩɢɬɶ ɭɝɨɥɶɧɵɣ ɷɥɟɤɬɪɨɞ ɢ 

ɭɫɬɚɧɨɜɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ: ɫɢɥɚ ɬɨɤɚ – 75 Ⱥ, ɱɚɫɬɨɬɚ ɢ ɚɦɩɥɢɬɭɞɚ 

ɜɢɛɪɚɰɢɢ ɭɝɨɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ – 25 Ƚɰ ɢ 0,5 ɦɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɪɢ 

ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ ɦɟɠɞɭ ɭɝɨɥɶɧɵɦ ɷɥɟɤɬɪɨɞɨɦ ɭɫɬɚɧɨɜɤɢ ɢ 

ɭɩɪɨɱɧɹɟɦɨɣ ɪɟɠɭɳɟɣ ɤɪɨɦɤɨɣ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ ɫ ɧɚɧɟɫɟɧɧɵɦ ɫɥɨɟɦ ɩɚɫɬɵ 

ɩɪɨɢɫɯɨɞɢɬ ɡɚɠɢɝɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ, ɤɨɬɨɪɚɹ ɪɚɫɩɥɚɜɥɹɟɬ 

ɡɚɬɜɟɪɞɟɜɲɭɸ ɩɚɫɬɭ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɧɚ ɭɩɪɨɱɧɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡ 

ɷɥɟɦɟɧɬɨɜ ɩɚɫɬɵ ɨɛɪɚɡɭɟɬɫɹ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɟ ɩɨɤɪɵɬɢɟ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɢɫɩɵɬɚɧɢɣ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɛɵɥɢ ɩɨɞɝɨɬɨɜɥɟɧɵ 

ɧɟɭɩɪɨɱɧɟɧɧɵɟ ɢ ɭɩɪɨɱɧɟɧɧɵɟ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɡɰɵ ɢɡ 

ɫɬɚɥɢ 65Ƚ, ɤɨɬɨɪɵɟ ɢɫɩɵɬɵɜɚɥɢɫɶ ɧɚ ɨɞɢɧɚɤɨɜɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɩɪɢ 

ɨɞɢɧɚɤɨɜɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɫɩɵɬɚɧɢɹ. ɋɧɚɱɚɥɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ 

ɨɛɪɚɡɰɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɭɩɪɨɱɧɟɧɢɸ ɧɚɧɨɫɢɥɢɫɶ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɩɚɫɬɵ, 

ɫɨɞɟɪɠɚɳɢɟ 60% ɫɬɚɥɶɧɨɝɨ ɩɨɪɨɲɤɚ ɉȽ-10ɇ-01, 30% ɤɟɪɚɦɢɱɟɫɤɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɢɥɨɫɶ ɜɢɛɪɨɞɭɝɨɜɨɟ 

ɭɩɪɨɱɧɟɧɢɟ.  ɉɨɫɥɟ ɡɚɠɢɝɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ 

ɞɜɢɠɟɧɢɟ ɷɥɟɤɬɪɨɞɚ ɢ ɟɝɨ ɜɢɛɪɚɰɢɹ. ȼɢɛɪɚɰɢɹ ɭɝɨɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ 



ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɝɨ ɜɥɢɹɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ ɧɚ 

ɦɚɬɟɪɢɚɥ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ ɩɪɢ ɟɟ ɭɩɪɨɱɧɟɧɢɢ. ɉɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ 

ɭɝɨɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɜɞɨɥɶ ɭɩɪɨɱɧɹɟɦɨɣ ɪɟɠɭɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ 

ɩɨɥɭɱɢɬɶ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɟ ɩɨɤɪɵɬɢɟ ɩɨ ɜɫɟɣ ɟɝɨ ɞɥɢɧɟ. 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɧɟɲɧɟɦ 

ɨɫɦɨɬɪɟ ɩɨɥɭɱɟɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɧɚ ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɩɭɫɤɨɜ ɢ ɧɟɨɩɥɚɜɥɟɧɧɵɯ 

ɭɱɚɫɬɤɨɜ ɩɪɢ ɩɨɦɨɳɢ ɥɭɩɵ. 

ɋɬɪɟɥɶɱɚɬɚɹ ɥɚɩɚ, ɭɩɪɨɱɧɟɧɧɚɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 

ɬɟɯɧɨɥɨɝɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 

Ɋɢɫɭɧɨɤ 5.3 – ɋɬɪɟɥɶɱɚɬɚɹ ɥɚɩɚ, ɭɩɪɨɱɧɟɧɧɚɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ 

 

 

 

 

 

5.2 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ 

ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜɢɛɪɨɞɭɝɨɜɨɝɨ 

ɭɩɪɨɱɧɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɫ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɚɫɬ 

ɩɪɢɜɨɞɢɬɫɹ ɧɚ ɩɪɢɦɟɪɟ ɭɩɪɨɱɧɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɨɜ Ʉɒɍ-8. 



ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ 

ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɛɵɥɢ ɩɪɢɦɟɧɟɧɵ ɨɛɳɟɩɪɢɧɹɬɵɟ ɦɟɬɨɞɢɤɢ [  ]. 

ɗɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɬ ɭɩɪɨɱɧɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɟɣ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 Э˖ = ቆʠː − ʠˑ˔˕ːΩː − ʠ˖ − ʠˑ˔˕˖Ω˖ ቇ ∙ Ω˖ ∙ ʡˆ,                          ሺͷ.ͳሻ 

 

ɝɞɟ Э˖ – ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɬ ɭɩɪɨɱɧɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ, ɪɭɛ.; ʠː, ʠ˖ – ɫɬɨɢɦɨɫɬɶ ɧɨɜɨɣ ɢ ɭɩɪɨɱɧɟɧɧɨɣ ɥɚɩɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɪɭɛ.; Ωː, Ω˖ – ɨɛɴɟɦ ɜɵɩɨɥɧɟɧɧɵɯ ɧɨɜɨɣ ɢ ɭɩɪɨɱɧɟɧɧɨɣ ɥɚɩɨɣ ɪɚɛɨɬ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɝɚ; ʠˑ˔˕ː , ʠˑ˔˕˖
- ɨɫɬɚɬɨɱɧɚɹ ɫɬɨɢɦɨɫɬɶ ɩɨɫɥɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɨɜɵɯ ɢ 

ɭɩɪɨɱɧɟɧɧɵɯ ɥɚɩ, ɪɭɛ.; ʡˆ – ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɤɭɥɶɬɢɜɚɬɨɪɚ, ɱ. 

 

ɋɬɨɢɦɨɫɬɶ ɭɩɪɨɱɧɟɧɧɨɣ ɥɚɩɵ ɩɪɢɧɢɦɚɟɦ ɛɨɥɶɲɟ ɫɬɨɢɦɨɫɬɢ ɟɟ 

ɭɩɪɨɱɧɟɧɢɹ ɧɚ 30%, ɬ.ɟ.: 

 ʠ˖ = ͳ,͵ ∙ ʠВДʢ,                                                   ሺͷ.ʹሻ 

 

ɝɞɟ ʠВДʢ - ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɭɩɪɨɱɧɟɧɢɹ ɨɞɧɨɣ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ, ɪɭɛ. 

 

ɋɬɨɢɦɨɫɬɶ ɭɩɪɨɱɧɟɧɢɹ ɨɞɧɨɣ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 ʠВДʢ = ʖʝʞ + ʠМ + ʠʗʖ + ʖʞʢ,                                    ሺͷ.͵ሻ 

 

ɝɞɟ ʖʝʞ – ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ, ɪɭɛ.; 



ʠМ - ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɩɪɢ ɭɩɪɨɱɧɟɧɢɢ ɨɞɧɨɣ ɥɚɩɵ, 

ɪɭɛ.; ʠʗʖ- ɫɬɨɢɦɨɫɬɶ ɢɡɧɨɲɟɧɧɨɣ ɞɟɬɚɥɢ (ɪɟɦɨɧɬɧɨɝɨ ɮɨɧɞɚ), ɪɭɛ.; ʖʞʢ - ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɨɦ, ɪɭɛ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ: 

 ʖʝʞ =  (ʡːଵ ∙ ܼଵ͸Ͳ + ʡːଶ ∙ ܼଶ͸Ͳ + ⋯ + ʡː� ∙ ܼ�͸Ͳ ) ∙ �ʞ ∙ �Д ∙ �˔,        ሺͷ.Ͷሻ 

 

ɝɞɟ ʡːଵ, ʡːଶ,…, ʡː� - ɧɨɪɦɵ ɜɪɟɦɟɧɢ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɨɩɟɪɚɰɢɣ ɬɟɯɧɨɥɨɝɢɢ 

ɄȼȾɍ ɜ ɪɚɫɱёɬɟ ɧɚ ɨɞɧɭ ɥɚɩɭ ɤɭɥɶɬɢɜɚɬɨɪɚ, ɦɢɧ.; ܼଵ, ܼଶ,…, ܼ� - ɱɚɫɨɜɵɟ ɬɚɪɢɮɧɵɟ ɫɬɚɜɤɢ ɧɟɨɛɯɨɞɢɦɵɯ ɪɚɡɪɹɞɨɜ ɪɚɛɨɬ ɧɚ 

ɜɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚɰɢɣ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ, ɪɭɛ.; �ʞ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɥɚɬɭ ɩɨ ɩɪɟɦɢɹɦ (ɩɪɢɧɢɦɚɟɦ  �ʞ =1,1…1,4); �Д – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 

(ɩɪɢɧɢɦɚɟɦ �Д = 1,1…1,5);  �˔ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɨɟ 

ɫɬɪɚɯɨɜɚɧɢɟ (�˔ = 1,302). 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. 

Ɍɚɛɥɢɰɚ 5.1 - Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ, 

ɜɵɩɨɥɧɹɸɳɢɯ ɪɚɛɨɬɵ ɩɨ ɭɩɪɨɱɧɟɧɢɸ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

№ 
ɨɩɟɪɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɩɟɪɚɰɢɢ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧɢ ɧɚ 

ɜɵɩɨɥɧɟɧɢɟ, 
ɦɢɧ 

ɑɚɫɨɜɚɹ 
ɬɚɪɢɮɧɚɹ 

ɫɬɚɜɤɚ, ɪɭɛ. 

Ɂɚɪɚɛɨɬɧɚɹ 
ɩɥɚɬɚ ɧɚ 

ɨɩɟɪɚɰɢɸ, 

ɪɭɛ. 
05 ɋɥɟɫɚɪɧɚɹ 4,7 60 4,7 

10 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɚɹ 13,1 65 14,2 



15 ɇɚɧɟɫɟɧɢɟ 
ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ 
ɩɚɫɬɵ 

2,6 63 2,7 

20 ȼɵɫɭɲɢɜɚɧɢɟ 
ɩɨɤɪɵɬɢɹ 

9,0 60 9,0 

25 ȼɢɛɪɨɞɭɝɨɜɨɟ 
ɭɩɪɨɱɧɟɧɢɟ 

14,4 75 18,0 

ȼɫɟɝɨ 48,6 

 

ɉɨɞɫɬɚɜɢɦ ɜɫɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (5.4): 

 ʖʝʞ =  Ͷͺ,͸ ∙ ͳ,Ͷ ∙ ͳ,ͷ ∙ ͳ,͵Ͳʹ = ͳ͵ʹ,ͺ ˓˖˄. 
 

ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɩɪɢ ɭɩɪɨɱɧɟɧɢɢ ɥɚɩɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

ʠМ = ∑ ݃��
�=ଵ ∙ Ц� ,                                                  ሺͷ.ͷሻ 

 

ɝɞɟ ݃� - ɧɨɪɦɚ ɪɚɫɯɨɞɚ Т-ɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɭɩɪɨɱɧɟɧɢɟ ɨɞɧɨɣ ɥɚɩɵ; � - ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɩɪɢ ɭɩɪɨɱɧɟɧɢɢ, ɲɬ.; Ц� - ɰɟɧɚ 1 ɤɝ Т-ɝɨ ɦɚɬɟɪɢɚɥɚ, ɪɭɛ. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɩɪɢ 

ɭɩɪɨɱɧɟɧɢɢ ɥɚɩɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.2. 

Ɍɚɛɥɢɰɚ 5.2 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɩɪɢ 

ɭɩɪɨɱɧɟɧɢɢ ɥɚɩɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɚ 

ɇɨɪɦɚ 
ɪɚɫɯɨɞɚ, ɤɝ 

(ɲɬ) 

ɐɟɧɚ 1 ɤɝ (ɲɬ) 
ɦɚɬɟɪɢɚɥɚ, ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ 
ɦɚɬɟɪɢɚɥɵ, ɪɭɛ. 

1. ɉɨɪɨɲɨɤ ɉȽ-10ɇ-01 0,042 1200 50,4 

2. Ʉɚɪɛɢɞ ɛɨɪɚ ȼ4ɋ 0,021 2100 44,1 

3. Ʉɥɟɣ ɉȼȺ  0,04 650 26,0 

4. ɗɥɟɤɬɪɨɞ 0,3 30 9,0 



ȼɫɟɝɨ 129,5 

 

ɋɬɨɢɦɨɫɬɶ ɢɡɧɨɲɟɧɧɨɣ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ (ɪɟɦɨɧɬɧɨɝɨ ɮɨɧɞɚ) 

ɨɩɪɟɞɟɥɢɦ ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɦɟɬɚɥɥɨɥɨɦɚ: 

 ʠʗʖ = Цˏˎ ∙ Мʗʖ,                                             ሺͷ.͸ሻ 

 

ɝɞɟ Цˏˎ - ɰɟɧɚ 1 ɤɝ ɦɟɬɚɥɥɨɥɨɦɚ, ɪɭɛ. (ɩɪɢɧɢɦɚɟɦ Цˏˎ= 25 ɪɭɛ.); Мʗʖ- ɦɚɫɫɚ ɢɡɧɨɲɟɧɧɨɣ ɞɟɬɚɥɢ, ɤɝ (ɩɪɢɧɢɦɚɟɦ Мʗʖ=1,1 ɤɝ). 

 ʠʗʖ = ʹͷ ∙ ͳ,ͳ = ʹ͹,ͷ ɪɭɛ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 

(2…3) ∙ ʖʝʞ, ɬ.ɟ.: ʖʞʢ = ʹ ∙ ͳ͵ʹ,ͺ = ʹ͸ͷ,͸ ɪɭɛ. 

 

ɉɨɞɫɬɚɜɢɦ ɜɫɟ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɮɨɪɦɭɥɭ (5.3): 

 ʠВДʢ = ͳ͵ʹ,ͺ + ʹͳͻ,ͷ + ʹ͹,ͷ + ʹ͸ͷ,͸ = ͸Ͷͷ,Ͷ ɪɭɛ. 

 

ɉɨɞɫɬɚɜɢɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (5.2): ʠ˖ = ͳ,͵ ∙ ͸Ͷͷ,Ͷ = ͺ͵ͻ ɪɭɛ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɬ ɭɩɪɨɱɧɟɧɢɹ ɨɞɧɨɣ 

ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɪɚɜɟɧ (ɫɦ. ɮɨɪɦɭɥɭ 5.1): 

 Э˖ = (ͶͺͲ − ʹ͹,ͷ͵ͷ − ͺ͵ͻ − ʹ͹,ͷͺͷ ) ∙ ͺͷ = ʹͺͻ ˓˖˄. 
 

ɋɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ Ɋɟɫɩɭɛɥɢɤɢ Ɍɚɬɚɪɫɬɚɧ 

ɷɤɫɩɥɭɚɬɢɪɭɸɬ ɧɟ ɦɟɧɟɟ 50 ɤɭɥɶɬɢɜɚɬɨɪɨɜ ɬɢɩɚ Ʉɒɍ-8 (ɩɨ ɞɚɧɧɵɦ 



Ɇɢɧɢɫɬɟɪɫɬɜɚ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɩɪɨɞɨɜɨɥɶɫɬɜɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɨɞɨɜɚɹ 

(ɦɢɧɢɦɚɥɶɧɚɹ) ɩɪɨɝɪɚɦɦɚ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɫɨɫɬɚɜɢɬ ɧɟ ɦɟɧɟɟ 1450 ɲɬ. ɋ ɭɱɟɬɨɦ ɷɬɨɝɨ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɜɧɟɞɪɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɫɨɫɬɚɜɢɬ: 

 Э˖ = ʹͺͻ ∙ ͳͶͷͲ = ͶͳͻͲͷͲ ɪɭɛ. 

 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ: 

 ʡʝК = КЭ˖ ,                                                      ሺͷ.͹ሻ 

 

ɝɞɟ Ʉ – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 

ɭɱɟɬɨɦ ɡɚɬɪɚɬ ɧɚ ɟɝɨ ɞɨɫɬɚɜɤɭ, ɦɨɧɬɚɠ ɢ ɧɚɥɚɞɤɭ, ɪɭɛ. 

 ʡʝК = ͵͸ͲͲͲͲͶͳͻͲͷͲ = Ͳ,ͺͷ ˎе˕. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ 

ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɨɜ ɬɢɩɚ Ʉɒɍ-8 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.4. 

Ɍɚɛɥɢɰɚ 5.4 – Ɋɟɡɭɥɶɬɚɬɵ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 
ɬɟɯɧɨɥɨɝɢɢ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ  

(ɧɚ ɩɪɢɦɟɪɟ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɨɜ ɬɢɩɚ Ʉɒɍ-8) 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ɉɛɨɡɧɚɱɟɧɢɟ 
Ɍɟɯɧɨɥɨɝɢɹ ɭɩɪɨɱɧɟɧɢɹ 

ɛɚɡɨɜɚɹ ɪɚɡɪɚɛɨɬɚɧɧɚɹ 

1. Ƚɨɞɨɜɨɣ ɨɛɴɟɦ 

ɭɩɪɨɱɧɹɟɦɵɯ ɥɚɩ, ɲɬ. 
�ˆ - 1450 

2. ɋɬɨɢɦɨɫɬɶ ɧɨɜɨɣ ɥɚɩɵ, ɪɭɛ. ʠː 480 - 



3. ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɭɩɪɨɱɧɟɧɢɹ 

ɥɚɩɵ, ɪɭɛ. 
ʠВДʢ - 645,4 

4. ɋɬɨɢɦɨɫɬɶ ɭɩɪɨɱɧɟɧɧɨɣ 

ɥɚɩɵ, ɪɭɛ. 
ʠ˖ - 839 

5. Ɉɛɴɟɦ ɜɵɩɨɥɧɟɧɧɵɯ ɧɨɜɨɣ 

ɥɚɩɨɣ ɪɚɛɨɬ, ɝɚ 
Ωː 35 - 

6. Ɉɛɴɟɦ ɜɵɩɨɥɧɟɧɧɵɯ 

ɭɩɪɨɱɧɟɧɧɨɣ ɥɚɩɨɣ ɪɚɛɨɬ, ɝɚ 
Ω˖ - 85 

7. ɗɤɨɧɨɦɢɱɟɫɤɚɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɪɭɛ. 
Э˖ - 419050 

8. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 

ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɥɟɬ 
ʡʝК - 0,85 

 

5.3 ȼɵɜɨɞɵ 

1. Ɋɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɪɟɠɭɳɢɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ. Ⱥɩɪɨɛɚɰɢɹ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɧɚ ɩɪɢɦɟɪɟ ɭɩɪɨɱɧɟɧɢɹ 
ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɚ ɬɢɩɚ Ʉɒɍ-8. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 

ɩɨɡɜɨɥɹɟɬ ɭɩɪɨɱɧɹɬɶ ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɪɚɡɥɢɱɧɵɯ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ 

ɦɚɲɢɧ ɤɚɤ ɜ ɭɫɥɨɜɢɹɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɯɫɹ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ 
ɪɟɦɨɧɬɟ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ, ɬɚɤ ɢ ɜ ɭɫɥɨɜɢɹɯ ɪɟɦɨɧɬɧɵɯ 
ɦɚɫɬɟɪɫɤɢɯ ɧɟɛɨɥɶɲɢɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɱɬɨ ɞɟɥɚɸɬ ɟɟ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ.  

2. ɉɪɨɢɡɜɨɞɢɥɚɫɶ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɨɠɢɞɚɟɦɵɣ ɝɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ 
ɷɮɮɟɤɬ ɫɨɫɬɚɜɢɬ 419050 ɪɭɛɥɟɣ ɩɪɢ ɭɩɪɨɱɧɟɧɢɢ ɧɟ ɦɟɧɟɟ 1450 ɥɚɩ 

ɤɭɥɶɬɢɜɚɬɨɪɨɜ ɬɢɩɚ Ʉɒɍ-8. ɉɪɢ ɷɬɨɦ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ 
ɜɥɨɠɟɧɢɣ ɫɨɫɬɚɜɢɥ 0,85 ɥɟɬ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɟɟ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɨ.  
 

 



ȼɕȼɈȾɕ ɂ ɊȿɄɈɇɆȿȾȺɐɂɂ 

 

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɩɨɜɵɲɟɧɢɹ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɪɟɠɭɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɩɭɬɟɦ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ ɚɧɚɥɢɡ 

ɫɨɫɬɨɹɧɢɹ, ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

1. Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɜɨɩɪɨɫɚ ɩɨɤɚɡɵɜɚɟɬ, ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩɵ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɩɨɞɜɟɪɝɚɸɬɫɹ ɢɧɬɟɧɫɢɜɧɨɦɭ ɢɡɧɨɫɭ 

ɚɛɪɚɡɢɜɧɵɦɢ ɱɚɫɬɢɰɚɦɢ ɩɨɱɜɟɧɧɨɣ ɫɪɟɞɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ 

ɢɡɦɟɧɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɡɚɬɭɩɥɟɧɢɟ ɪɟɠɭɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, 

ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɤɚɱɟɫɬɜɚ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ, ɩɨɜɵɲɟɧɢɸ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɟɣ ɦɚɲɢɧɵ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɟɞɟɬ ɤ 

ɩɨɜɵɲɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɫɭɪɫ ɫɟɪɢɣɧɵɯ 

ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɧɟ ɯɜɚɬɚɟɬ ɧɚ ɩɨɥɧɵɣ ɫɟɡɨɧ ɪɚɛɨɬɵ. 

2. Ɍɟɨɪɟɬɢɱɟɫɤɢɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɩɪɹɠɟɧɧɨɫɬɶ E 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɩɪɢ ɜɢɛɪɨɞɭɝɨɜɨɦ ɭɩɪɨɱɧɟɧɢɢ ɡɚɜɢɫɢɬ ɨɬ ɬɨɥɳɢɧɵ δ 

ɫɥɨɹ ɡɚɬɜɟɪɞɟɜɲɟɣ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɚɫɬɵ, ɫɨɩɪɨɬɢɜɥɟɧɢɹ R 

ɡɚɬɜɟɪɞɟɜɲɟɝɨ ɫɥɨɹ ɩɚɫɬɵ ɩɟɪɟɞ ɡɚɠɢɝɚɧɢɟɦ ɞɭɝɢ, ɚ ɬɚɤɠɟ ɨɬ ɚɦɩɥɢɬɭɞɵ А ɢ 

ɱɚɫɬɨɬɵ f ɤɨɥɟɛɚɧɢɣ ɭɝɨɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ. ɇɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ 

ɧɚɩɪɹɠɟɧɧɨɫɬɶ Е ɨɤɚɡɵɜɚɟɬ ɬɨɥɳɢɧɚ δ ɡɚɬɜɟɪɞɟɜɲɟɝɨ ɫɥɨɹ ɩɚɫɬɵ. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ R ɫɥɨɹ ɩɚɫɬɵ ɨɬ ɟɝɨ ɬɨɥɳɢɧɵ ɧɨɫɢɬ 

ɫɬɟɩɟɧɧɨɣ ɯɚɪɚɤɬɟɪ ɫ ɩɨɤɚɡɚɬɟɥɟɦ ɫɬɟɩɟɧɢ 5. ɍɜɟɥɢɱɟɧɢɟ ɚɦɩɥɢɬɭɞɵ А ɢ 

ɱɚɫɬɨɬɵ f ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɧɚɩɪɹɠɟɧɧɨɫɬɢ Е ɧɚ 20…25 %. 

3. Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɩɵɬɚɧɢɹ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɨɛɪɚɡɰɨɜ ɫ 

ɭɩɪɨɱɧɟɧɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɢ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨ 

ɢɡɦɟɧɟɧɢɸ ɢɯ ɦɚɫɫɵ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ 

ɧɚɢɛɨɥɶɲɢɣ ɫɪɟɞɧɢɣ ɢɡɧɨɫ (0,47 ɝ) ɢɦɟɸɬ ɨɛɪɚɡɰɵ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ, 

ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɫɬɚɥɢ 65Ƚ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭɩɪɨɱɧɟɧɧɵɟ ɨɛɪɚɡɰɵ ɢɦɟɸɬ 



ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɢɟ ɢɡɧɨɫɵ. Ɍɚɤ, ɨɛɪɚɡɰɵ ɫ ɩɨɤɪɵɬɢɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɦɢ ɩɚɫɬɚɦɢ ɫɨɞɟɪɠɚɧɢɟɦ ɤɚɪɛɢɞ ɛɨɪɚ 

ɢɦɟɸɬ ɦɢɧɢɦɚɥɶɧɵɣ ɢɡɧɨɫ (0,16 ɝ) ɢ ɧɚɢɛɨɥɶɲɭɸ ɨɬɧɨɫɢɬɟɥɶɧɭɸ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ (2,94). 

5. ɂɫɩɵɬɚɧɢɹ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɫɟɪɢɣɧɵɦɢ 

ɫɬɪɟɥɶɱɚɬɵɦɢ ɥɚɩɚɦɢ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ ɢ ɭɩɪɨɱɧɟɧɧɵɦɢ ɥɚɩɚɦɢ, ɤɨɬɨɪɵɟ ɛɵɥɢ 

ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɤɭɥɶɬɢɜɚɬɨɪ Ʉɒɍ-8. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɜɵɹɜɥɟɧɨ, 

ɱɬɨ ɫɟɪɢɣɧɵɟ ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ ɞɨɫɬɢɝɚɸɬ ɫɜɨɟɝɨ 

ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɫɪɟɞɧɟɦ ɨɛɴɟɦɟ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ 35 ɝɚ. 

ɇɚɫɬɭɩɥɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɩɨ 

ɜɟɥɢɱɢɧɟ ɢɡɧɨɫɚ ɟɟ ɧɨɫɨɜɨɣ ɱɚɫɬɢ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɢɥ ɛɨɥɟɟ 50 ɦɦ. ɉɪɢ 

ɚɧɚɥɨɝɢɱɧɨɦ ɨɛɴɟɦɟ ɪɚɛɨɬ ɥɚɩɵ, ɭɩɪɨɱɧɟɧɧɵɟ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɢɦɟɸɬ 

ɢɡɧɨɫ ɧɨɫɨɜɨɣ ɱɚɫɬɢ 20,7 ɦɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɩɪɨɱɧɟɧɧɵɟ ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ 

ɢɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ (ɜ ɫɪɟɞɧɟɦ ɜ 2,4 ɪɚɡɚ), ɱɟɦ ɫɟɪɢɣɧɵɟ 

ɥɚɩɵ ɛɟɡ ɭɩɪɨɱɧɟɧɢɹ. Ɍɚɤɠɟ ɨɩɪɟɞɟɥɹɥɫɹ ɢɡɧɨɫ ɤɪɵɥɶɟɜ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɩɪɢ 

ɞɨɫɬɢɠɟɧɢɢ ɢɦɢ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɤɨɬɨɪɵɣ ɭ ɫɟɪɢɣɧɵɯ ɥɚɩ ɛɟɡ 

ɭɩɪɨɱɧɟɧɢɹ ɫɨɫɬɚɜɢɥ ɜ ɫɪɟɞɧɟɦ 19 ɦɦ, ɚ ɭ ɭɩɪɨɱɧɟɧɧɵɯ -  ɫɪɟɞɧɟɦ 6 ɦɦ. 

6. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧ ɢ ɩɪɟɞɥɨɠɟɧ ɩɪɨɢɡɜɨɞɫɬɜɭ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɜɢɛɪɨɞɭɝɨɜɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɪɟɠɭɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ. ɉɪɟɞɥɨɠɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 

ɩɨɡɜɨɥɹɟɬ ɭɩɪɨɱɧɹɬɶ ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɪɚɡɥɢɱɧɵɯ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ 

ɦɚɲɢɧ ɤɚɤ ɜ ɭɫɥɨɜɢɹɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɯɫɹ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ 

ɪɟɦɨɧɬɟ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ, ɬɚɤ ɢ ɜ ɭɫɥɨɜɢɹɯ ɪɟɦɨɧɬɧɵɯ 

ɦɚɫɬɟɪɫɤɢɯ ɧɟɛɨɥɶɲɢɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɱɬɨ ɞɟɥɚɸɬ ɟɟ 

ɭɧɢɜɟɪɫɚɥɶɧɨɣ.  

7. ȼɧɟɞɪɟɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɝɨɞɨɜɨɣ 

ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɫɨɫɬɚɜɢɥ 419050 ɪɭɛɥɟɣ ɩɪɢ ɭɩɪɨɱɧɟɧɢɢ 1450 ɥɚɩ 

ɤɭɥɶɬɢɜɚɬɨɪɨɜ ɬɢɩɚ Ʉɒɍ-8. ɉɪɢ ɷɬɨɦ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɢ ɫɨɫɬɚɜɢɥ 0,85 ɝɨɞɚ. 
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