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ȺɇɇɈɌȺɐɂə 
 

Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ: «Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɬɨɬɢɩɚ ɞɚɬɱɢɤɚ 

ɩɨɥɨɠɟɧɢɹ ɬɨɪɦɨɡɧɵɯ ɞɨɦɤɪɚɬɨɜ ɪɨɬɨɪɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ». 

Ɉɛɴɟɦ ɞɢɫɫɟɪɬɚɰɢɢ: ɫɨɫɬɚɜɥɹɟɬ 49 ɫɬɪɚɧɢɰ, ɫɨɞɟɪɠɢɬ 22 ɢɥɥɸɫɬɪɚɰɢɣ, 

ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫɨɫɬɨɢɬ ɢɡ 11 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɬɨɪɦɨɠɟɧɢɹ ɪɨɬɨɪɚ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɟɞɥɨɠɟɧɢɟ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɨɜɪɟɦɟɧɧɵɯ 

ɬɢɩɨɜ ɞɚɬɱɢɤɨɜ ɞɥɹ ɤɨɧɬɪɨɥɹ ɬɨɪɦɨɡɧɵɯ ɞɨɦɤɪɚɬɨɜ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɬɨɪɦɨɡɧɵɯ 

ɞɨɦɤɪɚɬɨɜ, ɜɧɟɞɪɟɧɢɟ ɤɨɬɨɪɵɯ ɩɨɦɨɠɟɬ ɭɜɟɥɢɱɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɭɦɟɧɶɲɢɬɶ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɩɪɢ ɜɧɟɩɥɚɧɨɜɵɯ (ɚɜɚɪɢɣɧɵɯ) 

ɪɟɦɨɧɬɚɯ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɢɞɪɨɚɝɪɟɝɚɬ, ɬɨɪɦɨɡɧɚɹ ɫɢɫɬɟɦɚ, ɛɟɫɤɨɧɬɚɤɬɧɵɣ 

ɞɚɬɱɢɤ, ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɞɚɬɱɢɤ, ɬɨɪɦɨɡɧɨɣ ɞɨɦɤɪɚɬ. 
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ȺȼɌɈɊȿɎȿɊȺɌ 
 

 ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɬɨɬɢɩɚ 

ɞɚɬɱɢɤɚ ɩɨɥɨɠɟɧɢɹ ɬɨɪɦɨɡɧɵɯ ɞɨɦɤɪɚɬɨɜ ɪɨɬɨɪɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ». 

 ɐɟɥɶ ɪɚɛɨɬɵ:  
 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɬɨɬɢɩɚ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɬɨɪɦɨɡɧɵɯ ɞɨɦɤɪɚɬɨɜ 

ɪɨɬɨɪɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɢɡɦɟɪɟɧɢɣ. 

 Ɂɚɞɚɱɢ, ɪɟɲɚɟɦɵɟ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ: 
 1. Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɩɨɥɨɠɟɧɢɹ ɬɨɪɦɨɡɧɵɯ 

ɞɨɦɤɪɚɬɨɜ. 

 2. ɂɡɭɱɟɧɢɹ ɩɪɢɧɰɢɩɨɜ ɞɟɣɫɬɜɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɛɟɫɤɨɧɬɚɤɬɧɵɯ ɞɚɬɱɢɤɨɜ 

ɩɨɥɨɠɟɧɢɹ ɢ ɪɚɫɫɬɨɹɧɢɹ. 

 3. ɉɪɟɞɥɨɠɟɧɢɟ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɬɱɢɤɚ ɞɥɹ ɤɨɧɬɪɨɥɹ 

ɞɜɢɠɟɧɢɹ ɬɨɪɦɨɡɧɨɝɨ ɞɨɦɤɪɚɬɚ. 

 4. ɉɪɟɞɥɨɠɟɧɢɟ ɨ ɭɜɟɥɢɱɟɧɢɢ ɬɨɱɧɨɫɬɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ. 

 Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɧɚɩɢɫɚɧɢɢ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɬɨɪɦɨɡɧɚɹ 

ɫɢɫɬɟɦɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

 ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ:   

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ 

ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɬɨɪɦɨɡɧɵɯ ɞɨɦɤɪɚɬɨɜ, ɜɧɟɞɪɟɧɢɟ 

ɤɨɬɨɪɵɯ ɩɨɦɨɠɟɬ ɭɜɟɥɢɱɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, 

ɭɦɟɧɶɲɢɬɶ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɩɪɢ ɜɧɟɩɥɚɧɨɜɵɯ (ɚɜɚɪɢɣɧɵɯ) ɪɟɦɨɧɬɚɯ. 

 Ɉɛɴɟɦ ɞɢɫɫɟɪɬɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 49 ɫɬɪɚɧɢɰ, ɫɨɞɟɪɠɢɬ 22 ɢɥɥɸɫɬɪɚɰɢɣ, 

ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫɨɫɬɨɢɬ ɢɡ 11 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

 Ɉɫɧɨɜɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬɵ:   

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɜɵɛɪɚɧɧɨɦɭ 

ɧɚɩɪɚɜɥɟɧɢɸ, ɭɤɚɡɵɜɚɟɬɫɹ ɟɝɨ ɡɧɚɱɢɦɨɫɬɶ, ɫɬɚɜɹɬɫɹ ɰɟɥɢ ɢ ɡɚɞɚɱɢ, ɧɟɨɛɯɨɞɢɦɵɟ 

ɞɥɹ ɟɟ ɪɟɚɥɢɡɚɰɢɢ. 

ɉɟɪɜɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɨɩɢɫɚɧɢɸ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɪɟɲɟɧɢɹ ɩɨ 

ɨɬɫɥɟɠɢɜɚɧɢɸ ɩɨɥɨɠɟɧɢɹ ɬɨɪɦɨɡɧɵɯ ɞɨɦɤɪɚɬɨɜ ɪɨɬɨɪɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
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ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɨɩɢɫɵɜɚɸɬɫɹ ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɛɟɫɤɨɧɬɚɤɬɧɵɯ ɞɚɬɱɢɤɚɯ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɨɩɢɫɵɜɚɟɬɫɹ ɩɪɨɬɨɬɢɩ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɣ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɞɚɬɱɢɤɚ ɢ ɨɩɢɫɵɜɚɟɬɫɹ ɟɝɨ ɪɚɫɲɢɪɟɧɧɵɟ 

ɜɨɡɦɨɠɧɨɫɬɢ. 

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧ ɫɩɨɫɨɛ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ 

ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɞɚɬɱɢɤɚ, ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɜ ɪɚɛɨɬɟ 

ɫɢɫɬɟɦɵ ɬɨɪɦɨɠɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

Ɂɚɤɥɸɱɟɧɢɟ ɩɨɫɜɹɳɟɧɨ ɨɫɧɨɜɧɵɦ ɜɵɜɨɞɚɦ ɢ ɩɪɟɞɥɨɠɟɧɢɹɦ ɩɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɫɨɜɪɟɦɟɧɧɵɯ ɬɢɩɨɜ ɞɚɬɱɢɤɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɞɥɹ ɤɨɧɬɪɨɥɹ 

ɞɜɢɠɟɧɢɹ ɬɨɪɦɨɡɧɵɯ ɞɨɦɤɪɚɬɨɜ, ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɜ ɫɭɳɟɫɬɜɭɸɳɢɟ 

ɫɬɚɧɞɚɪɬɵ ɨɪɝɚɧɢɡɚɰɢɣ. 

Ⱥɩɪɨɛɚɰɢɹ ɪɚɛɨɬɵ: ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɦɚɝɢɫɬɟɪɫɤɨɣ 

ɞɢɫɫɟɪɬɚɰɢɢ ɞɨɤɥɚɞɵɜɚɥɢɫɶ ɢ ɨɛɫɭɠɞɚɥɢɫɶ ɧɚ: 

1) VII ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ 

ɭɱɟɧɵɯ, ɫɩɟɰɢɚɥɢɫɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ XXI 

ɜɟɤɟ», ɝ. ɋɚɹɧɨɝɨɪɫɤ, ɪ.ɩ. ɑɟɪɟɦɭɲɤɢ, 2020 ɝɨɞ. 

2) XVII Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ 

ɭɱɟɧɵɯ «ɉɪɨɫɩɟɤɬ ɋɜɨɛɨɞɧɵɣ — 2021», ɝ. Ʉɪɚɫɧɨɹɪɫɤ, 2021 ɝɨɞ. 
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ABSTRACT 

 

Final qualification work on the topic «Development of a prototype sensor for the 

position of brake jacks of the rotor of a hydraulic unit». 

 Purpose of work: 

Development of a prototype for tracking the position of the brake jacks of the 

rotor of a hydraulic unit by installing modern measuring systems. 

Tasks to be solved in the course of the work: 

1. Analysis of the existing system for monitoring the position of brake jacks. 

2. Studying the principles of operation of modern contactless position and 

distance sensors. 

3. Proposal on the possibility of using a sensor to control the movement of a 

brake jack. 

4. Proposal to increase the accuracy of the measurement system. 

The object of research when writing a work is the brake system of the hydraulic 

unit. 

Scientific novelty: 

This paper proposes the use of modern measurement systems for tracking the 

position of brake jacks, the introduction of which will help to increase the reliability 

and safety of hydraulic units, reduce downtime during unscheduled (emergency) 

repairs. 

The volume of the thesis is 49 pages, contains 22 illustrations, the list of used 

sources consists of 11 titles. 

The main content of the work: 

The introduction reveals the relevance of research in the chosen direction, 

indicates its significance, sets goals and objectives necessary for its implementation. 

The first chapter is devoted to the description of the existing solution for tracking 

the position of the brake jacks of the rotor of the hydraulic unit. 

The second chapter describes an overview of existing proximity sensors. 
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The third chapter describes a prototype measurement system using a proximity 

sensor and describes its advanced capabilities. 

The fourth chapter describes a method for increasing the measurement accuracy 

of an ultrasonic sensor, and the possibility of using this method in the operation of the 

braking system of a hydraulic unit. 

The conclusion is devoted to the main conclusions and proposals for the use of 

modern types of sensors, their use to control the movement of brake jacks, amendments 

to the existing standards of organizations. 

Approbation of the work: the main provisions and results of the master's thesis 

were presented and discussed at: 

1) VII All-Russian scientific-practical conference of young scientists, 

specialists, graduate students and students "Hydroelectric power plants in the XXI 

century", Sayanogorsk, settlement Cheryomushki, 2020. 

2) XVII International Conference of Students, Postgraduates and Young 

Scientists "Svobodny Prospect - 2021", Krasnoyarsk, 2021. 
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ȼȼȿȾȿɇɂȿ 

 

Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɷɧɟɪɝɟɬɢɤɟ, ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 

ɦɟɯɚɧɢɡɦɨɜ ɫɧɢɠɟɧɢɹ ɢɡɞɟɪɠɟɤ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ, ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢ 

ɪɚɡɜɢɬɢɟ ɜɫɬɪɨɟɧɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɜ ɨɛɨɪɭɞɨɜɚɧɢɢ. ɍɜɟɥɢɱɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɦɟɧɶɲɢɬ ɜɪɟɦɟɧɹ ɩɪɨɫɬɨɹ ɩɪɢ ɜɧɟɩɥɚɧɨɜɵɯ 

(ɚɜɚɪɢɣɧɵɯ) ɪɟɦɨɧɬɚɯ. ȼ ɞɚɧɧɨɦ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɦɵ 

ɪɚɫɫɦɨɬɪɢɦ ɫɢɫɬɟɦɭ ɬɨɪɦɨɠɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

ɋɢɫɬɟɦɚ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɧɟɩɪɟɪɵɜɧɨɟ ɬɨɪɦɨɠɟɧɢɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢ ɟɝɨ ɨɫɬɚɧɨɜɟ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɛɭɞɟɬ ɨɬɤɥɸɱɟɧ ɨɬ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ, ɩɨɝɚɲɟɧɨ ɩɨɥɟ 

ɜɨɡɛɭɠɞɟɧɢɹ, ɩɪɟɤɪɚɳɟɧ ɞɨɫɬɭɩ ɜɨɞɵ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɬɭɪɛɢɧɭ ɢ ɱɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ ɫɧɢɡɢɬɫɹ ɞɨ ɡɧɚɱɟɧɢɹ, ɭɤɚɡɚɧɧɨɝɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

Ɍɨɪɦɨɡɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɫɬɚɧɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ ɭɱɟɬɨɦ 

ɜɪɚɳɚɸɳɟɝɨ ɦɨɦɟɧɬɚ, ɪɚɜɧɨɝɨ 1% ɧɨɦɢɧɚɥɶɧɨɝɨ ɜɪɚɳɚɸɳɟɝɨ ɦɨɦɟɧɬɚ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɭɪɛɢɧɵ. Ɍɚɤɠɟ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɩɨɞɴɟɦ ɜɪɚɳɚɸɳɢɯɫɹ 

ɱɚɫɬɟɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɭɬɟɦ ɩɨɞɚɱɢ ɦɚɫɥɚ ɜ ɬɨɪɦɨɡɧɵɟ ɰɢɥɢɧɞɪɵ ɫ ɩɨɫɥɟɞɭɸɳɟɣ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɮɢɤɫɚɰɢɟɣ ɩɨɞɧɹɬɨɝɨ ɩɨɥɨɠɟɧɢɹ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɫɦɨɬɪɨɜ ɢ 

ɪɟɦɨɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ. 

ȼ ɫɭɳɟɫɬɜɭɸɳɟɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɬɨɪɦɨɠɟɧɢɹ, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɩɭɫɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ ɩɨɞɧɹɬɵɦɢ ɬɨɪɦɨɡɚɦɢ, ɜ ɫɯɟɦɭ ɜɤɥɸɱɟɧɵ ɤɨɧɬɚɤɬɧɵɟ 

ɜɵɤɥɸɱɚɬɟɥɢ ɞɥɹ ɛɥɨɤɢɪɨɜɤɢ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɧɟɝɨɬɨɜɧɨɫɬɢ ɤ ɩɭɫɤɭ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɜɫɟɯ ɬɨɪɦɨɡɧɵɯ ɰɢɥɢɧɞɪɚɯ, ɢ ɨɛɳɢɣ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɣ 

ɦɚɧɨɦɟɬɪ, ɩɨɞɚɸɳɢɣ ɫɢɝɧɚɥ (ɡɜɭɤɨɜɨɣ, ɫɜɟɬɨɜɨɣ) ɨ ɧɚɥɢɱɢɢ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɜ 

ɫɢɫɬɟɦɟ ɬɨɪɦɨɠɟɧɢɹ [1]. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɧɰɟɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɦɧɨɝɢɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ 

ɡɚɬɪɭɞɧɟɧɨ, ɬɚɤ ɤɚɤ ɩɪɢ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɡɧɢɤɚɟɬ ɡɚɥɢɩɚɧɢɟ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ 

ɞɚɬɱɢɤɚ. Ɉɧɨ ɜɨɡɧɢɤɚɟɬ ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɜ ɜɨɡɞɭɯɟ ɩɵɥɢ, ɤɨɬɨɪɚɹ ɨɛɪɚɡɭɸɬɫɹ ɩɨɫɥɟ 

ɤɚɠɞɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɞɚɬɱɢɤɢ ɥɨɠɧɨ 
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ɫɪɚɛɚɬɵɜɚɸɬ ɢ ɩɭɫɤ ɚɝɪɟɝɚɬɚ ɫɬɚɧɨɜɢɬɫɹ ɧɟɜɨɡɦɨɠɧɵɦ, ɜɨɡɧɢɤɚɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɬɤɥɸɱɟɧɢɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ.  

ɋɭɳɟɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ 

ɩɨɥɨɠɟɧɢɹ ɬɨɪɦɨɡɧɵɯ ɞɨɦɤɪɚɬɨɜ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɬɢɩɨɜ 

ɞɚɬɱɢɤɨɜ ɢ ɜɧɟɫɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɡɦɟɧɟɧɢɣ ɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɚɯ 

ɨɪɝɚɧɢɡɚɰɢɣ. 
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