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ȺɇɇɈɌȺɐɂə 

 

Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ: ɉɪɟɞɥɨɠɟɧɢɹ ɩɨ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɧɚ ɧɚɥɢɱɢɟ ɩɪɨɬɟɱɟɤ ɜ ɤɨɪɩɭɫɟ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɝɨ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

Ɉɛɴɟɦ ɞɢɫɫɟɪɬɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 53 ɫɬɪɚɧɢɰɵ, ɫɨɞɟɪɠɢɬ 15 ɢɥɥɸɫɬɪɚɰɢɣ. 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ ɫɨɫɬɨɢɬ ɢɡ 10 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɧɚɩɢɫɚɧɢɢ ɪɚɛɨɬɵ ɩɨɫɥɭɠɢɥɢ ɩɨɜɨɪɨɬɧɨ-

ɥɨɩɚɫɬɧɵɟ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɟɞɥɨɠɟɧɢɟ ɪɟɲɟɧɢɹ ɩɨ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɫɬɟɦɵ 

ɤɨɧɬɪɨɥɹ ɧɚ ɧɚɥɢɱɢɟ ɩɪɨɬɟɱɟɤ ɜ ɤɨɪɩɭɫɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ 

ɝɢɞɪɨɬɭɪɛɢɧɵ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧ ɫɩɨɫɨɛ ɤɨɧɬɪɨɥɹ ɡɚ 

ɩɪɨɬɟɱɤɚɦɢ ɜ ɤɨɪɩɭɫɟ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɜɧɟɞɪɟɧɢɟ 

ɤɨɬɨɪɨɝɨ ɩɨɦɨɠɟɬ ɭɥɭɱɲɢɬɶ ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɢɞɪɨɚɝɪɟɝɚɬ, ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɟ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ, 

«ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɚɹ» ɝɢɞɪɨɬɭɪɛɢɧɚ, ɨɩɬɨɜɨɥɨɤɨɧɧɵɣ ɤɚɛɟɥɶ, ɨɩɬɢɱɟɫɤɢɣ 

ɞɚɬɱɢɤ, ɨɩɬɢɤɨ-ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ. 

ȼ ɦɚɝɢɫɬɟɪɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ ɜɯɨɞɹɬ: ɜɜɟɞɟɧɢɟ, ɬɪɢ ɝɥɚɜɵ ɢ ɡɚɤɥɸɱɟɧɢɟ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɜɵɛɪɚɧɧɨɦɭ 

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

ɞɥɹ ɟё ɪɟɚɥɢɡɚɰɢɢ. 

ɉɟɪɜɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɨɛɳɢɦ ɫɜɟɞɟɧɢɹɦ ɨ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ 

ɪɚɛɨɱɢɯ ɤɨɥёɫɚɯ. 

ȼɬɨɪɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɜɵɛɨɪɭ ɫɩɨɫɨɛɚ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɢɡ ɤɨɪɩɭɫɚ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚ ɳɢɬ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɨɣ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɟɞɥɚɝɚɟɦɵɟ ɫɯɟɦɵ ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɹ, ɚ 

ɬɚɤɠɟ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɚ ɢ ɨɩɬɢɤɨ-ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. 
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Ɂɚɤɥɸɱɟɧɢɟ ɩɨɫɜɹɳɟɧɨ ɨɫɧɨɜɧɵɦ ɜɵɜɨɞɚɦ ɢ ɩɪɟɞɥɨɠɟɧɢɹɦ ɩɨ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɧɚ ɧɚɥɢɱɢɟ ɩɪɨɬɟɱɟɤ ɜ ɤɨɪɩɭɫɟ ɩɨɜɨɪɨɬɧɨ-

ɥɨɩɚɫɬɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ.  
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ȺȼɌɈɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «ɉɪɟɞɥɨɠɟɧɢɹ ɩɨ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɧɚ ɧɚɥɢɱɢɟ ɩɪɨɬɟɱɟɤ ɜ ɤɨɪɩɭɫɟ ɩɨɜɨɪɨɬɧɨ-

ɥɨɩɚɫɬɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ». 

ɐɟɥɶ ɪɚɛɨɬɵ: 
ɉɪɟɞɥɨɠɟɧɢɟ ɪɟɲɟɧɢɹ ɩɨ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɧɚ ɧɚɥɢɱɢɟ 

ɩɪɨɬɟɱɟɤ ɜ ɤɨɪɩɭɫɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɭɬɟɦ 

ɭɫɬɚɧɨɜɤɢ ɨɩɬɢɱɟɫɤɨɝɨ ɞɚɬɱɢɤɚ. 

Ɂɚɞɚɱɢ, ɪɟɲɚɟɦɵɟ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ: 

1) ɂɡɭɱɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ 

ɝɢɞɪɨɬɭɪɛɢɧ; 

2) Ⱥɧɚɥɢɡ ɜɨɡɦɨɠɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɚ, ɪɟɚɝɢɪɭɸɳɟɝɨ ɧɚ ɩɪɨɬɟɱɤɢ, 

ɜ ɤɨɪɩɭɫ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ; 

3) ɉɪɟɞɥɨɠɟɧɢɟ ɩɨ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɧɚ ɧɚɥɢɱɢɟ 

ɩɪɨɬɟɱɟɤ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɧɚɩɢɫɚɧɢɢ ɪɚɛɨɬɵ ɩɨɫɥɭɠɢɥɢ ɩɨɜɨɪɨɬɧɨ-

ɥɨɩɚɫɬɧɵɟ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧ ɫɩɨɫɨɛ ɤɨɧɬɪɨɥɹ ɡɚ 

ɩɪɨɬɟɱɤɚɦɢ ɜ ɤɨɪɩɭɫɟ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɜɧɟɞɪɟɧɢɟ 

ɤɨɬɨɪɨɝɨ ɩɨɦɨɠɟɬ ɭɥɭɱɲɢɬɶ ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ.  

Ɉɛɴɟɦ ɞɢɫɫɟɪɬɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 53 ɫɬɪɚɧɢɰɵ, ɫɨɞɟɪɠɢɬ 15 ɢɥɥɸɫɬɪɚɰɢɣ. 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ ɫɨɫɬɨɢɬ ɢɡ 10 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Ɉɫɧɨɜɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬɵ: 

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɜɵɛɪɚɧɧɨɦɭ 

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

ɞɥɹ ɟё ɪɟɚɥɢɡɚɰɢɢ. 

ɉɟɪɜɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɨɛɳɢɦ ɫɜɟɞɟɧɢɹɦ ɨ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ 

ɪɚɛɨɱɢɯ ɤɨɥёɫɚɯ. 
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ȼɬɨɪɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɜɵɛɨɪɭ ɫɩɨɫɨɛɚ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɢɡ ɤɨɪɩɭɫɚ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚ ɳɢɬ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɨɣ, ɚ ɬɚɤɠɟ ɜɵɛɨɪɭ ɨɩɬɢɤɨ-

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɟɞɥɚɝɚɟɦɵɟ ɫɯɟɦɵ ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɹ, ɚ 

ɬɚɤɠɟ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɚ ɢ ɨɩɬɢɤɨ-ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. 

Ɂɚɤɥɸɱɟɧɢɟ ɩɨɫɜɹɳɟɧɨ ɨɫɧɨɜɧɵɦ ɜɵɜɨɞɚɦ ɢ ɩɪɟɞɥɨɠɟɧɢɹɦ ɩɨ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɧɚ ɧɚɥɢɱɢɟ ɩɪɨɬɟɱɟɤ ɜ ɤɨɪɩɭɫɟ ɩɨɜɨɪɨɬɧɨ-

ɥɨɩɚɫɬɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɢɞɪɨɚɝɪɟɝɚɬ, ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɟ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ, 

«ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɚɹ» ɝɢɞɪɨɬɭɪɛɢɧɚ, ɨɩɬɨɜɨɥɨɤɨɧɧɵɣ ɤɚɛɟɥɶ, ɨɩɬɢɱɟɫɤɢɣ 

ɞɚɬɱɢɤ, ɨɩɬɢɤɨ-ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ. 
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ABSTRACT 

 

Graduation qualification work on the topic "Proposals for the automation of the 

control system for the presence of leaks in the housing of the rotary-blade impeller". 

Objective: 

Proposal of a solution to automate the control system for the presence of leaks 

in the impeller housing of the rotary-blade hydro turbine by installing an optical sensor. 

Tasks solved in the course of the work: 

1) Study of different types of design of rotary-blade hydraulic turbines; 

2) Analysis of the possibility of installing a sensor that responds to leaks into the 

impeller housing; 

3) Proposal to automate the monitoring system for leaks. 

The object of research in writing the work served as rotary-blade hydro 

turbines. 

Scientific novelty. In this paper, a method for controlling leakage in the housing 

of a rotary-blade impeller is proposed, the introduction of which will help improve the 

ecological state of the environment. 

The volume of the thesis is 53 pages, contains 15 illustrations. The list of 

literature consists of 10 titles. 

The main content of the work: 

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

indicates its importance, sets goals and tasks necessary for its implementation. 

The first chapter is devoted to general information about rotary-blade working 

wheels. 

The second chapter is devoted to the choice of the method for transmitting a 

signal from the impeller housing to the control board of a hydro turbine, and also to 

choosing an optical-electric converter. 

The third chapter presents proposed schemes for cable routing, as well as the 

installation of a sensor and an optical-electric converter. 
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The conclusion is devoted to the main conclusions and proposals for the 

automation of the control system for the presence of leaks in the housing of the rotary-

blade impeller. 

Key words: hydrounit, rotary-blade impeller, "environmentally friendly" 

hydraulic turbine, fiber optic cable, optical sensor, optical-electric converter. 
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ȼȼȿȾȿɇɂȿ 
 

ȼ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɨɫɧɨɜɧɨɣ 

ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɢɯ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ. 

Ɂɚɞɚɱɚ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪ 

ɤɨɧɬɪɨɥɹ ɢ ɢɫɩɵɬɚɧɢɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɥɹ ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ 

ɞɟɮɟɤɬɨɜ, ɪɚɡɜɢɬɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɣɧɵɦ ɨɬɤɥɸɱɟɧɢɹɦ 

ɚɝɪɟɝɚɬɨɜ. Ɉɞɧɚɤɨ ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ 

ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ, ɨɫɨɛɟɧɧɨ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɧɟ ɢɦɟɸɬ 

ɞɨɫɬɚɬɨɱɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɜ ɧɢɯ ɧɟ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɫɨɜɪɟɦɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ. 

ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɟ ɝɢɞɪɨɬɭɪɛɢɧɵ. ȼ ɫɥɭɱɚɟ 

ɧɚɪɭɲɟɧɢɣ ɜ ɪɚɛɨɬɟ ɭɩɥɨɬɧɟɧɢɣ ɥɨɩɚɫɬɟɣ ɨɧɢ ɦɨɝɭɬ ɧɚɧɟɫɬɢ ɧɟɩɨɩɪɚɜɢɦɵɣ ɜɪɟɞ 

ɷɤɨɥɨɝɢɢ ɪɟɤɢ. Ɍɭɪɛɢɧɵ ɷɬɨɝɨ ɬɢɩɚ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɜɨ ɜɬɭɥɤɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

(ɊɄ) ɧɟɫɤɨɥɶɤɨ ɬɨɧɧ ɦɚɫɥɚ. Ʉɨɥɢɱɟɫɬɜɨ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

ɫɨɫɬɚɜɥɹɟɬ ɬɨɥɶɤɨ ɜ Ɋɨɫɫɢɢ 300 ɲɬɭɤ, ɚ ɜ ɨɛɳɟɦ ɨɛɴɟɦɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 

ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ - ɧɟ ɦɟɧɟɟ 15%. 

Ɉɫɧɨɜɧɵɦ ɜɨɩɪɨɫɨɦ, ɨɫɥɨɠɧɹɸɳɢɦ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɪɨɬɟɱɟɤ ɦɚɫɥɚ ɢɡ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜ ɜɨɞɭ. ɍɫɬɪɚɧɟɧɢɟ ɜɨɡɧɢɤɚɸɳɢɯ ɜ 

ɦɟɠɪɟɦɨɧɬɧɵɣ ɩɟɪɢɨɞ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɪɨɬɟɱɟɤ ɦɚɫɥɚ ɬɪɟɛɭɟɬ ɜɧɟɩɥɚɧɨɜɨɝɨ 

ɜɵɜɨɞɚ ɚɝɪɟɝɚɬɨɜ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɥɹ ɨɫɭɲɤɢ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɬɭɪɛɢɧ ɢ 

ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. ɉɪɨɫɬɨɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɢɡ-ɡɚ 

ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ ɝɟɪɦɟɬɢɡɚɰɢɢ ɭɡɥɨɜ ɫɧɢɠɚɸɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɢɡɦɟɧɟɧɢɟ ɷɬɨɣ ɫɢɬɭɚɰɢɢ ɜɨɡɦɨɠɧɨ ɩɪɢ 

ɭɫɥɨɜɢɢ ɫɨɡɞɚɧɢɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɢ ɧɚɞɟɠɧɵɯ ɭɩɥɨɬɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɝɥɭɛɨɤɨɣ ɦɨɞɟɪɧɢɡɚɰɢɢ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ 

ɭɫɬɪɨɣɫɬɜ. 

ɉɨɷɬɨɦɭ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɧɚ ɧɚɥɢɱɢɟ ɩɪɨɬɟɱɟɤ ɜ ɤɨɪɩɭɫɟ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɉɅ ȽɌ, ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɚɸɳɚɹ ɩɨɩɚɞɚɧɢɟ ɦɚɫɥɚ ɜ ɪɟɤɭ 
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ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɬɟɦɨɣ, ɡɚɬɪɟɛɨɜɚɧɧɨɣ Ɂɚɤɚɡɱɢɤɨɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɥɭɠɛɚɦɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ ɢ ɨɛɳɟɫɬɜɟɧɧɨɫɬɶɸ. 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɸ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɧɚɞ ɩɪɨɬɟɱɤɚɦɢ ɩɪɟɞɥɚɝɚɟɬɫɹ 

ɜɵɩɨɥɧɢɬɶ ɧɚ ɨɫɧɨɜɟ ɨɩɬɨɜɨɥɨɤɨɧɧɨɝɨ ɤɚɛɟɥɹ, ɩɨ ɤɨɬɨɪɨɦɭ ɩɟɪɟɞɚɟɬɫɹ ɫɢɝɧɚɥ ɫ 

ɨɩɬɢɱɟɫɤɨɝɨ ɞɚɬɱɢɤɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɤɨɪɩɭɫɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɧɚ ɨɩɬɢɤɨ-

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɦɚɫɥɨɩɪɢɟɦɧɢɤɟ, ɩɨɫɥɟ ɱɟɝɨ 

ɫɢɝɧɚɥ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɳɢɬɟ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɦ. 

ɗɬɚ ɫɢɫɬɟɦɚ ɩɨɡɜɨɥɢɬ ɦɨɦɟɧɬɚɥɶɧɨ ɨɩɪɟɞɟɥɢɬɶ ɞɚɠɟ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ 

ɩɪɨɬɟɱɤɢ ɜ ɤɨɪɩɭɫɟ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 

 

ɉɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɟ ɪɚɛɨɱɢɟ ɤɨɥɟɫɚ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɨɫɟɜɵɯ ɢ 

ɞɢɚɝɨɧɚɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɬɭɪɛɢɧɵ, ɨɛɭɫɥɨɜɢɜɲɟɣ ɟɟ ɧɚɡɜɚɧɢɟ, 

ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ (ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ ɨɬ 3 ɞɨ 8 ɲɬɭɤ). 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɜ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɪɚɡɦɟɳɚɸɬ ɫɟɪɜɨɦɨɬɨɪ, ɩɨɪɲɟɧɶ ɤɨɬɨɪɨɝɨ 

ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɦɚɫɥɚ. Ɇɚɫɥɨ ɜ ɫɟɪɜɨɦɨɬɨɪ ɩɨɫɬɭɩɚɟɬ ɨɬ ɡɨɥɨɬɧɢɤɚ 

ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɦɚɫɥɨɩɪɢɟɦɧɢɤ ɢ ɲɬɚɧɝɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɧɭɬɪɢ ɜɚɥɚ. 

ɉɨɫɬɭɩɚɬɟɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɩɨɪɲɧɹ ɱɟɪɟɡ ɩɟɪɟɞɚɬɨɱɧɵɣ ɦɟɯɚɧɢɡɦ ɩɪɢɜɨɞɢɬ ɤ 

ɩɨɜɨɪɨɬɭ ɥɨɩɚɫɬɟɣ. 

ɉɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɟ ɪɚɛɨɱɢɟ ɤɨɥɟɫɚ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵ ɩɪɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɯ ɧɚɩɨɪɚɯ – ɨɬ 10 ɞɨ 80 ɦ; ɧɚ ɛɨɥɟɟ ɧɢɡɤɢɯ ɧɚɩɨɪɚɯ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɠɟ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɟ ɪɚɛɨɱɢɟ ɤɨɥɟɫɚ, ɧɨ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ 

ɜɚɥɨɦ (ɉɅȽɄ). 

ɉɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɟ ɬɭɪɛɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɨɥɨɞɵ – ɢɦ ɧɟ ɢɫɩɨɥɧɢɥɨɫɶ 

ɢ ɫɬɚ ɥɟɬ. Ʉ ɧɚɱɚɥɭ XX ɜɟɤɚ, ɜ ɦɢɪɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɜɚ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧ: 

ɤɨɜɲɨɜɵɟ ɧɚ ɫɜɟɪɯɜɵɫɨɤɢɯ ɧɚɩɨɪɚɯ ɢ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɟ ɜɨ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ 

ɫɥɭɱɚɹɯ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɟ ɬɭɪɛɢɧɵ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɧɚ ɧɟɛɨɥɶɲɢɟ 

ɧɚɩɨɪɵ, ɢɦɟɸɬ ɨɱɟɧɶ ɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ ɢ ɦɚɫɫɭ, ɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ – ɢ ɫɬɨɢɦɨɫɬɶ. 

ɉɨɢɫɤɚɦɢ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɬɭɪɛɢɧ ɡɚɧɢɦɚɥɢɫɶ ɦɧɨɝɢɟ ɭɱɟɧɵɟ, ɧɨ ɭɫɩɟɯ 

ɩɪɢɲɟɥ ɤ ɢɧɠɟɧɟɪɭ ȼɢɤɬɨɪɭ Ʉɚɩɥɚɧɭ, ɡɚɩɚɬɟɧɬɨɜɚɜɲɟɦɭ ɜ 1912 ɝɨɞɭ ɩɨɜɨɪɨɬɧɨ-

ɥɨɩɚɫɬɧɭɸ ɬɭɪɛɢɧɭ. ȼɩɪɨɱɟɦ, ɧɚ ɨɬɪɚɛɨɬɤɭ ɬɟɯɧɨɥɨɝɢɢ ɩɨɬɪɟɛɨɜɚɥɨɫɶ ɟɳɟ 10 

ɥɟɬ – ɩɟɪɜɚɹ ɬɭɪɛɢɧɚ ɷɬɨɝɨ ɬɢɩɚ ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ Ƚɗɋ ɜ 1922 ɝɨɞɭ ɜ ȼɟɥɦɟ ɜ 

ɇɢɠɧɟɣ Ⱥɜɫɬɪɢɢ. ȼɨ ɜɫɟɦ ɦɢɪɟ ɷɬɢ ɬɭɪɛɢɧɵ ɧɚɡɵɜɚɸɬ «Ɍɭɪɛɢɧɵ Ʉɚɩɥɚɧɚ». ȼ 

Ɋɨɫɫɢɢ ɛɨɥɶɲɨɣ ɜɤɥɚɞ ɜ ɢɫɫɥɟɞɨɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ 

ɝɢɞɪɨɬɭɪɛɢɧ ɜɧɟɫɥɢ ɭɱɟɧɵɟ Ʌɟɧɢɧɝɪɚɞɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ: 

ɂ.ɇ.ȼɨɡɧɟɫɟɧɫɤɢɣ, Ⱥ.Ɏ.Ʌɟɫɨɯɢɧ, ɂ.ɇ.ɋɦɢɪɧɨɜ; ɜ ɢɫɫɥɟɞɨɜɚɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ ɜ ɝɢɞɪɨɬɭɪɛɢɧɧɵɯ ɛɥɨɤɚɯ Ƚɗɋ ɢ ɩɨɫɬɚɧɨɜɤɭ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ 

ɩɪɨɛɥɟɦ ɷɤɨɥɨɝɢɢ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɘ.ɋ.ȼɚɫɢɥɶɟɜ ɢ Ɇ.ɉ.Ɏɟɞɨɪɨɜ. 

Ɂɧɚɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɨ ɩɪɨɛɥɟɦɚɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
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ɛɥɨɤɨɜ Ƚɗɋ ɜɵɩɨɥɧɟɧɵ ɭɱɟɧɵɦɢ ȼɇɂɂȽ ɢɦ. Ȼ.ȿ.ȼɟɞɟɧɟɟɜɚ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ 

Ɇ.Ɏ.ɋɤɥɚɞɧɟɜɚ, ȿ.ɇ.Ȼɟɥɥɢɧɞɟɪɚ ɢ ɞɪ. 

ɉɨɜɨɪɨɬ ɥɨɩɚɫɬɟɣ ɧɚ ɨɩɬɢɦɚɥɶɧɵɣ ɭɝɨɥ ɩɨɡɜɨɥɹɟɬ ɬɭɪɛɢɧɟ ɫɨɯɪɚɧɹɬɶ 

ɜɵɫɨɤɢɣ ɄɉȾ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɜɨɡɦɨɠɧɨɫɬɢ 

ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɬɭɪɛɢɧ ɨɝɪɚɧɢɱɟɧɵ – ɩɪɢ ɜɵɫɨɤɢɯ ɧɚɩɨɪɚɯ ɨɧɢ ɬɟɪɹɸɬ 

ɫɜɨɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɫɥɟɞɫɬɜɢɟ ɪɚɡɜɢɬɢɹ ɤɚɜɢɬɚɰɢɢ. 

Ɋɚɡɦɟɪɵ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɬɭɪɛɢɧ, ɨɫɨɛɟɧɧɨ 

ɪɚɛɨɬɚɸɳɢɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚ ɧɟɛɨɥɶɲɢɯ ɧɚɩɨɪɚɯ ɢ ɛɨɥɶɲɢɯ ɪɚɫɯɨɞɚɯ, ɦɨɝɭɬ 

ɛɵɬɶ ɨɱɟɧɶ ɜɟɥɢɤɢ. Ɍɚɤ, ɪɚɛɨɱɢɟ ɤɨɥɟɫɚ ɬɭɪɛɢɧ ɋɚɪɚɬɨɜɫɤɨɣ Ƚɗɋ ɩɪɢ ɦɨɳɧɨɫɬɢ 

ɜ 60 Ɇȼɬ ɢ ɧɚɩɨɪɟ 9,7 ɦ ɢɦɟɸɬ ɞɢɚɦɟɬɪ 10,3 ɦ. 

ȼ ɧɚɲɟɣ ɫɬɪɚɧɟ ɪɚɡɜɢɬɢɸ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɬɭɪɛɢɧ ɭɞɟɥɹɥɨɫɶ 

ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ. ɉɟɪɜɵɟ ɬɭɪɛɢɧɵ ɷɬɨɝɨ ɬɢɩɚ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ 

ɇɢɠɧɟɫɜɢɪɫɤɨɣ Ƚɗɋ ɜ 1933 ɝɨɞɭ, ɞɜɟ ɢɡ ɧɢɯ ɪɚɛɨɬɚɸɬ ɞɨ ɫɢɯ ɩɨɪ. Ɍɭɪɛɢɧɵ 

ɩɨɡɞɧɟɟ ɩɨɫɬɪɨɟɧɧɵɯ ɍɝɥɢɱɫɤɨɣ ɢ ɀɢɝɭɥɟɜɫɤɨɣ Ƚɗɋ ɧɚ ɦɨɦɟɧɬ ɢɯ ɩɭɫɤɚ ɛɵɥɢ 

ɤɪɭɩɧɟɣɲɢɦɢ ɜ ɦɢɪɟ. 

Ɉɞɧɢɦɢ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɜ ɦɢɪɟ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɦɢ ɬɭɪɛɢɧɚɦɢ 

ɹɜɥɹɸɬɫɹ ɬɭɪɛɢɧɵ ɫɟɪɛɫɤɨ-ɪɭɦɵɧɫɤɨɣ Ƚɗɋ Ⱦɠɟɪɞɚɩ I ɧɚ Ⱦɭɧɚɟ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ 

ɧɚ Ʌɟɧɢɧɝɪɚɞɫɤɨɦ ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɡɚɜɨɞɟ. ɂɯ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 200 

Ɇȼɬ. 

Ʉɚɦɟɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɨɧɤɨɫɬɟɧɧɭɸ ɨɛɨɥɨɱɤɭ ɜ 

ɮɨɪɦɟ ɫɮɟɪɵ, ɫɨɩɪɹɠɟɧɧɨɣ ɫ ɰɢɥɢɧɞɪɨɦ ɢ ɨɪɟɛɪɟɧɧɨɣ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɨɛɪɚɳɟɧɧɨɣ ɤ ɛɟɬɨɧɧɨɦɭ ɦɚɫɫɢɜɭ. Ɍɨɱɧɨɫɬɶ ɪɚɡɦɟɪɨɜ ɢ ɮɨɪɦɚ ɤɚɦɟɪɵ ɞɨɥɠɧɵ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɜɧɨɦɟɪɧɵɣ ɢ ɜɟɫɶɦɚ ɦɚɥɵɣ ɡɚɡɨɪ ɫ ɥɨɩɚɫɬɹɦɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

ɉɪɢɦɟɧɟɧɢɟ ɫ ɷɬɨɣ ɰɟɥɶɸ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɤɚɦɟɪɵ ɧɟ ɞɚɥɨ 

ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɪɟɲɟɧɢɹ, ɬɚɤ ɤɚɤ ɬɪɟɛɨɜɚɥɨ ɥɢɫɬɨɜɨɝɨ ɩɪɨɤɚɬɚ ɫ ɛɨɥɶɲɨɣ 

ɬɨɥɳɢɧɨɣ ɩɪɢ ɧɢɡɤɢɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɹɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɨɩɪɨɛɨɜɚɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɧɟɧɢɹ ɪɟɲɟɧɢɟ ɧɚɣɞɟɧɨ ɩɭɬɟɦ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɚɦɟɪ ɜ ɜɢɞɟ ɲɬɚɦɩɨ-ɫɜɚɪɧɨɣ ɛɟɫɮɥɚɧɰɟɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ 

ɫɨɟɞɢɧɟɧɢɟɦ ɱɚɫɬɟɣ ɫɜɚɪɤɨɣ ɩɪɢ ɦɨɧɬɚɠɟ. ȼ ɤɚɱɟɫɬɜɟ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɬɨɪɨɜɨɣ 
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ɨɛɨɥɨɱɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɟ ɥɢɫɬɵ ɛɟɡ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɨɦɵɜɚɟɦɨɣ ɜɨɞɨɣ. 

Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɤ ɩɪɢɦɟɧɟɧɢɸ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɚɪɢɚɧɬɵ ɩɨɜɨɪɨɬɧɨ-

ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɨɫɧɨɜɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 

ɫɯɟɦɵ: ɫ ɤɪɟɫɬɨɜɢɧɧɵɦ ɢ ɛɟɫɤɪɟɫɬɨɜɢɧɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɩɨɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɜ ɤɨɬɨɪɨɣ 

ɩɨɪɲɟɧɶ ɫɟɪɜɨɦɨɬɨɪɚ ɲɬɨɤɨɦ ɫɜɹɡɚɧ ɫ ɤɪɟɫɬɨɜɢɧɨɣ, ɩɟɪɟɞɚɸɳɟɣ ɤɪɢɜɨɲɢɩɧɨ-

ɪɵɱɚɠɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɫɢɥɵ ɞɥɹ ɩɨɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ (ɪɢɫɭɧɨɤ 1). 

Ʉɪɟɫɬɨɜɢɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɹɜɥɹɟɬɫɹ ɩɪɨɝɪɟɫɫɢɜɧɨɣ, ɛɥɚɝɨɞɚɪɹ 

ɛɨɥɶɲɟɣ ɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɜɫɟɯ ɡɜɟɧɶɟɜ ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ 

ɥɨɩɚɫɬɟɣ. Ʉɨɦɩɚɤɬɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɡɜɨɥɹɟɬ ɩɪɢɦɟɧɹɬɶ ɟɟ ɩɪɢ ɩɨɜɵɲɟɧɧɵɯ 

ɧɚɩɨɪɚɯ. Ɉɞɧɚɤɨ ɩɪɨɬɟɱɤɢ ɦɚɫɥɚ ɢɡ ɧɢɠɧɟɣ ɩɨɥɨɫɬɢ ɤɨɪɩɭɫɚ ɤɨɥɟɫɚ ɦɨɝɭɬ 

ɫɥɭɠɢɬɶ ɩɪɢɱɢɧɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɨ ɧɚɥɚɞɤɟ 

ɭɩɥɨɬɧɟɧɢɣ, ɩɪɢɱɟɦ ɩɨɥɧɨɫɬɶɸ ɭɫɬɪɚɧɢɬɶ ɩɪɨɬɟɱɤɢ ɬɚɤ ɢ ɧɟ ɭɞɚɟɬɫɹ. ɋɥɟɞɭɟɬ 

ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɡɛɨɪɤɚ ɤɨɥɟɫɚ ɩɨɞɨɛɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ȼɟɪɯɧɟ-Ɍɭɥɨɦɫɤɨɣ Ƚɗɋ 

ɜɵɹɜɢɥɚ ɡɧɚɱɢɬɟɥɶɧɵɣ ɢɡɧɨɫ ɛɪɨɧɡɨɜɵɯ ɜɬɭɥɨɤ ɰɚɩɮ ɥɨɩɚɫɬɟɣ, ɱɬɨ 

ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɚɥɨɫɶ ɧɚ ɪɚɛɨɬɟ ɭɩɥɨɬɧɟɧɢɣ. ɍɩɥɨɬɧɟɧɢɹ ɢɦɟɸɬ ɩɪɢɧɰɢɩ 

ɞɜɨɣɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɬɨ ɟɫɬɶ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɜɨɞɵ 

ɢɡ ɩɪɨɬɨɱɧɨɝɨ ɬɪɚɤɬɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɤɨɪɩɭɫ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɞɥɹ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɦɚɫɥɚ ɢɡ ɤɨɪɩɭɫɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜ ɩɪɨɬɨɱɧɵɣ ɬɪɚɤɬ 

ɝɢɛɪɨɬɭɪɛɢɧɵ. 
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Ɋɢɫɭɧɨɤ 1 – Ɋɚɛɨɱɟɟ ɤɨɥɟɫɨ ɤɪɟɫɬɨɜɢɧɧɨɝɨ ɬɢɩɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ 

ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

ɒɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬ ɬɚɤɠɟ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɛɟɫɤɪɟɫɬɨɜɢɧɧɵɯ ɪɚɛɨɱɢɯ 

ɤɨɥɟɫ (ɪɢɫɭɧɨɤ 2), ɜ ɤɨɬɨɪɵɯ ɩɨɪɲɟɧɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɱɟɪɟɡ ɫɟɪɶɝɭ 8 ɫɜɹɡɚɧ ɫ 

ɪɵɱɚɝɨɦ ɥɨɩɚɫɬɢ: ɫɨ ɫɬɚɤɚɧɚɦɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɦɢ ɪɚɡɞɟɥɟɧɢɟ ɩɨɥɨɫɬɢ 

ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ ɨɬ ɩɨɥɨɫɬɢ ɫɟɪɜɨɦɨɬɨɪɚ; ɫ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦ ɩɨɪɲɧɟɦ, 

ɤɨɬɨɪɵɣ ɪɚɡɞɟɥɹɟɬ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ ɧɚ ɬɪɢ ɩɨɥɨɫɬɢ; ɫ ɜɬɭɥɤɨɣ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ, ɤɨɝɞɚ ɩɨɥɨɫɬɶ ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ 

ɩɨɥɨɫɬɟɣ ɫɟɪɜɨɦɨɬɨɪɚ. ɋɜɟɪɯɭ ɩɨɪɲɧɹ ɪɚɫɩɨɥɨɠɟɧ ɲɬɨɤ 2, ɧɚɩɪɚɜɥɹɟɦɵɣ ɜɨ 

ɜɬɭɥɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜ ɰɟɧɬɪɟ ɤɪɵɲɤɢ 3 ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. Ʉ ɲɬɨɤɭ ɫɜɟɪɯɭ 

ɩɪɢɫɨɟɞɢɧɟɧɵ ɲɬɚɧɝɢ, ɩɨ ɤɨɬɨɪɵɦ ɜ ɩɨɥɨɫɬɢ ɫɟɪɜɨɦɨɬɨɪɨɜ ɩɨɞɚɟɬɫɹ ɦɚɫɥɨ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ. Ʌɨɩɚɫɬɢ 10 ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢɤɪɟɩɥɟɧɵ ɤ ɰɚɩɮɚɦ, 
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ɩɨɜɨɪɚɱɢɜɚɸɳɢɦɫɹ ɜ ɛɪɨɧɡɨɜɵɯ ɜɬɭɥɤɚɯ, ɡɚɩɪɟɫɫɨɜɚɧɧɵɯ ɜ ɤɨɪɩɭɫ. ɇɚ ɰɚɩɮɵ 

ɧɚɫɚɠɟɧɵ ɪɵɱɚɝɢ 9, ɤ ɤɨɬɨɪɵɦ ɛɨɥɬɚɦɢ ɩɪɢɫɨɟɞɢɧɟɧɵ ɮɥɚɧɰɵ ɥɨɩɚɫɬɟɣ.  

ȼɪɚɳɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬ ɥɨɩɚɫɬɟɣ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɪɵɱɚɝɢ ɱɟɪɟɡ ɞɜɟ 

ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɲɩɨɧɤɢ. ɐɟɧɬɪɨɛɟɠɧɵɟ ɫɢɥɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɫɢɫɬɟɦɟ ɥɨɩɚɫɬɶ-

ɰɚɩɮɚ-ɪɵɱɚɝ, ɜɨɫɩɪɢɧɢɦɚɸɬɫɹ ɮɥɚɧɰɚɦɢ ɧɚɪɭɠɧɵɯ ɜɬɭɥɨɤ ɢ ɡɚɦɵɤɚɸɬɫɹ ɧɚ 

ɤɨɪɩɭɫɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. ɋɧɢɡɭ ɤɨɪɩɭɫ ɡɚɤɪɵɬ ɤɪɵɲɤɨɣ ɢ ɤɨɧɭɫɨɦ-ɨɛɬɟɤɚɬɟɥɟɦ 

11. ȼɫɹ ɜɧɭɬɪɟɧɧɹɹ ɩɨɥɨɫɬɶ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɡɚɩɨɥɧɟɧɚ ɦɚɫɥɨɦ, ɫɦɚɡɵɜɚɸɳɢɦ 

ɜɫɟ ɩɚɪɵ ɬɪɟɧɢɹ. ɉɪɢɦɟɧɟɧɢɟ ɛɟɫɤɪɟɫɬɨɜɢɧɧɵɯ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɩɨɡɜɨɥɢɥɨ 

ɭɩɪɨɫɬɢɬɶ ɦɟɯɚɧɢɡɦ ɩɨɜɨɪɨɬɚ ɢ ɫɧɢɡɢɬɶ ɦɚɫɫɭ ɢ ɬɪɭɞɨɟɦɤɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ.  

 

Ɋɢɫɭɧɨɤ 2 – Ɋɚɛɨɱɟɟ ɤɨɥɟɫɨ ɛɟɫɤɪɟɫɬɨɜɢɧɧɨɝɨ ɬɢɩɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ 

ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

Ɇɟɠɞɭ ɮɥɚɧɰɚɦɢ ɥɨɩɚɫɬɟɣ ɢ ɤɨɪɩɭɫɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɦɚɧɠɟɬɵ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɟ ɩɪɨɬɟɱɤɢ ɦɚɫɥɚ ɢɡ ɤɨɪɩɭɫɚ ɢ ɩɨɩɚɞɚɧɢɟ ɜɨɞɵ ɜɨ 

ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɤɨɪɩɭɫɚ. Ʉɪɵɲɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɫɨɟɞɢɧɟɧɚ ɫ ɮɥɚɧɰɟɦ 
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ɜɚɥɚ ɛɨɥɬɚɦɢ. Ɇɚɫɥɨ, ɧɚɯɨɞɹɳɟɟɫɹ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ, ɨɬɜɨɞɢɬɫɹ ɧɚ ɫɥɢɜ ɱɟɪɟɡ 

ɰɟɧɬɪɚɥɶɧɭɸ ɬɪɭɛɭ, ɩɪɢɤɪɟɩɥɟɧɧɭɸ ɤ ɲɬɨɤɭ ɫɧɢɡɭ, ɜɨ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ 

ɜɚɥɚ. ȼɫɟ ɩɪɨɬɟɱɤɢ ɦɚɫɥɚ ɢɡ ɫɟɪɜɨɦɨɬɨɪɚ ɩɨɩɚɞɚɸɬ ɜ ɷɬɭ ɩɨɥɨɫɬɶ ɢ ɧɚɩɪɚɜɥɹɸɬɫɹ 

ɜ ɫɥɢɜɧɨɣ ɛɚɤ Ɇɇɍ. Ɉɩɨɪɨɠɧɟɧɢɟ ɤɨɪɩɭɫɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɨɬ ɦɚɫɥɚ ɜɨɡɦɨɠɧɨ 

ɱɟɪɟɡ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɞɧɢɳɟ ɤɥɚɩɚɧ. 

ɉɪɢ ɛɵɫɬɪɵɯ ɨɫɬɚɧɨɜɚɯ ɪɨɬɨɪɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜɨɡɦɨɠɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ 

ɧɚɫɨɫɧɨɝɨ ɪɟɠɢɦɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɧɚɛɥɸɞɚɟɬɫɹ ɩɟɪɟɦɟɳɟɧɢɟ ɪɨɬɨɪɚ 

ɜɜɟɪɯ. ȼ ɤɚɱɟɫɬɜɟ ɭɩɨɪɚ ɫɜɟɪɯɭ ɧɚ ɤɪɵɲɤɟ ɭɫɬɚɧɨɜɥɟɧɵ ɛɪɨɧɡɨɜɵɟ ɫɟɤɬɨɪɵ, 

ɤɨɬɨɪɵɦɢ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ ɭɩɢɪɚɟɬɫɹ ɜ ɨɛɬɟɤɚɬɟɥɶ ɤɪɵɲɤɢ. ȼɫɟ ɫɨɟɞɢɧɟɧɢɹ 

ɤɨɪɩɭɫɧɵɯ ɷɥɟɦɟɧɬɨɜ ɭɩɥɨɬɧɟɧɵ ɤɪɭɝɥɵɦɢ ɪɟɡɢɧɨɜɵɦɢ ɲɧɭɪɚɦɢ. 

Ⱦɥɹ ɫɥɢɜɚ ɦɚɫɥɚ ɢɡ ɩɨɥɨɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɟɝɨ ɪɟɦɨɧɬɟ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɫɩɟɰɢɚɥɶɧɵɣ ɤɥɚɩɚɧ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɧɭɫɚ-

ɨɛɬɟɤɚɬɟɥɹ. ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɪɢ ɪɚɛɨɬɟ ɬɭɪɛɢɧɵ ɩɪɨɬɟɱɟɤ ɦɚɫɥɚ ɢɡ ɜɬɭɥɤɢ ɱɟɪɟɡ 

ɡɚɡɨɪɵ ɦɟɠɞɭ ɰɚɩɮɚɦɢ ɢ ɤɨɪɩɭɫɨɦ ɜ ɤɚɦɟɪɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɚ ɬɚɤɠɟ 

ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɨɞɵ ɱɟɪɟɡ ɷɬɢ ɠɟ ɡɚɡɨɪɵ ɜɧɭɬɪɶ ɤɨɪɩɭɫɚ, ɩɨ ɩɟɪɢɮɟɪɢɢ ɮɥɚɧɰɚ 

ɥɨɩɚɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɭɩɥɨɬɧɟɧɢɹ (ɪɢɫɭɧɨɤ 3), ɤɨɬɨɪɵɟ ɩɪɢ 

ɪɟɦɨɧɬɟ ɢɥɢ ɪɟɜɢɡɢɢ ɦɨɝɭɬ ɛɵɬɶ ɫɧɹɬɵ ɢ ɡɚɦɟɧɟɧɵ ɛɟɡ ɞɟɦɨɧɬɚɠɚ ɥɨɩɚɫɬɢ.  

ɇɚɢɛɨɥɟɟ ɭɞɚɱɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 4. Ʉ ɮɥɚɧɰɚɦ 1 ɥɨɩɚɫɬɢ 

ɩɪɢɤɪɟɩɥɹɸɬɫɹ ɛɨɥɬɚɦɢ ɫɬɚɥɶɧɨɟ ɤɨɥɶɰɨ 11, ɚ ɤ ɜɬɭɥɤɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ – ɤɨɥɶɰɨ 

7, ɭɩɥɨɬɧɟɧɧɵɟ ɨɬ ɩɪɨɬɟɱɟɤ ɪɟɡɢɧɨɜɵɦ ɲɧɭɪɨɦ. Ɇɟɠɞɭ ɩɨɞɜɢɠɧɵɦ 11 ɢ 

ɧɟɩɨɞɜɢɠɧɵɦ 7 ɤɨɥɶɰɚɦɢ ɨɛɪɚɡɭɟɬɫɹ ɭɡɤɚɹ ɳɟɥɶ, ɭɩɥɨɬɧɹɟɦɚɹ ɦɚɧɠɟɬɚɦɢ, 

ɤɨɬɨɪɵɟ ɫ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɩɨɞɩɢɪɚɸɬɫɹ ɧɚɠɢɦɧɵɦ ɤɨɥɶɰɨɦ 4, 

ɩɪɢɠɢɦɚɟɦɵɦ ɩɪɭɠɢɧɚɦɢ 5. Ʉɨɥɶɰɨ 4 ɦɨɠɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ 

ɥɨɩɚɫɬɢ, ɫɠɢɦɚɹ ɩɪɭɠɢɧɵ. ɋ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɵ ɦɚɧɠɟɬɵ ɩɥɨɬɧɨ ɩɨɞɠɚɬɵ 

ɧɟɩɨɞɜɢɠɧɵɦ ɤɨɥɶɰɨɦ 9. 
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Ɋɢɫɭɧɨɤ 3 – Ɋɚɛɨɱɟɟ ɤɨɥɟɫɨ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ 

1 – ɜɚɥ ɬɭɪɛɢɧɵ, 2 ɢ 3 – ɲɬɚɧɝɚ ɢ ɜɬɭɥɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, 4 – ɩɨɪɲɟɧɶ, 5 – 

ɩɪɨɭɲɢɧɚ, 6 – ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɩɚɥɟɰ, 7 – ɫɟɪɶɝɚ, 8 – ɭɩɥɨɬɧɟɧɢɟ ɰɚɩɮɵ 

ɥɨɩɚɫɬɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, 9 – ɥɨɩɚɫɬɶ, 10 – ɪɵɱɚɝ, 11 – ɰɚɩɮɚ ɥɨɩɚɫɬɢ, 12 – 

ɤɨɧɭɫ-ɨɛɬɟɤɚɬɟɥɶ 

 

Ɇɟɠɞɭ ɞɜɭɦɹ ɝɪɭɩɩɚɦɢ ɦɚɧɠɟɬ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɨɦɟɠɭɬɨɱɧɨɟ 

ɩɪɨɮɢɥɶɧɨɟ ɪɚɫɩɨɪɧɨɟ ɤɨɥɶɰɨ 10. Ȼɥɚɝɨɞɚɪɹ ɤɨɥɶɰɚɦ 9 ɢ 4 ɦɚɧɠɟɬɵ ɩɥɨɬɧɨ 
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ɩɪɢɠɢɦɚɸɬɫɹ ɤ ɩɨɜɟɪɯɧɨɫɬɢ Ⱥ ɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɥɶɰɚ 7, ɭɩɥɨɬɧɹɹ ɨɬ 

ɩɪɨɬɟɱɟɤ ɦɚɫɥɚ ɤɨɥɶɰɟɜɭɸ ɳɟɥɶ. 

 

Ɋɢɫɭɧɨɤ 4 – ɍɩɥɨɬɧɟɧɢɟ ɰɚɩɮɵ ɥɨɩɚɫɬɢ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ 

1 ɢ 11 – ɮɥɚɧɟɰ ɢ ɤɨɥɶɰɨ ɥɨɩɚɫɬɢ, 2 – ɛɪɨɧɡɨɜɚɹ ɜɬɭɥɤɚ ɰɚɩɮɵ ɥɨɩɚɫɬɢ, 3 – 

ɪɟɡɢɧɨɜɨɟ ɤɨɥɶɰɨ ɭɩɥɨɬɧɟɧɢɹ, 4 ɢ 9 – ɜɧɭɬɪɟɧɧɟɟ ɢ ɧɚɪɭɠɧɨɟ ɧɚɠɢɦɧɵɟ 

ɤɨɥɶɰɚ, 5 – ɩɪɭɠɢɧɚ, 6 – ɧɚɩɪɚɜɥɹɸɳɢɣ ɲɬɢɮɬ, 7 – ɤɨɥɶɰɨ ɜɬɭɥɤɢ ɪɚɛɨɱɟɝɨ 

ɤɨɥɟɫɚ, 8 ɢ 10 – ɨɛɥɢɰɨɜɨɱɧɨɟ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɤɨɥɶɰɚ, 12 – ɭɩɥɨɬɧɢɬɟɥɶɧɵɣ 

ɲɧɭɪ 

 

ɉɨɞɜɨɞ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɨɬ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɤ ɫɟɪɜɨɦɨɬɨɪɭ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ ɢ ɨɬɜɨɞ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ ɢɡ ɫɟɪɜɨɦɨɬɨɪɚ ɜ ɫɥɢɜɧɨɣ 

ɛɚɤ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɦɚɫɥɨɩɪɢɟɦɧɢɤ ɢ ɲɬɚɧɝɭ. 
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ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ. Ɉɞɧɚ ɢɡ ɧɢɯ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɫ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɦ ɪɟɝɭɥɹɬɨɪɨɦ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɝɟɧɟɪɚɬɨɪ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ 

ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɦɚɫɥɨɩɪɢɟɦɧɢɤɟ ɢ ɫɜɹɡɚɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɜɚɥɨɦ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ (ɪɢɫɭɧɨɤ 5). 

 

Ɋɢɫɭɧɨɤ 5 – Ɇɚɫɥɨɩɪɢɟɦɧɢɤ 

1 – ɜɚɧɧɚ, 2 – ɩɚɬɪɭɛɤɢ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɧɚɩɨɪɧɨ-ɫɥɢɜɧɵɯ ɬɪɭɛ, 3 – ɤɨɪɩɭɫ, 4 – 

ɜɵɤɥɸɱɚɸɳɚɹ ɩɟɪɟɞɚɱɚ, 5 – ɲɥɢɰɟɜɨɣ ɜɚɥɢɤ ɩɪɢɜɨɞɚ ɪɟɝɭɥɹɬɨɪɧɨɝɨ 

ɝɟɧɟɪɚɬɨɪɚ, 6 – ɬɪɚɜɟɪɫɚ, 7 ɢ 9 – ɜɧɭɬɪɟɧɧɹɹ ɢ ɧɚɪɭɠɧɚɹ ɲɬɚɧɝɢ, 8 – ɛɭɤɫɚ 

ɤɨɪɩɭɫɚ, 10 – ɦɚɫɥɨɨɬɪɚɠɚɬɟɥɶɧɨɟ ɤɨɥɶɰɨ, 11 – ɧɚɞɫɬɚɜɤɚ ɜɚɥɚ 

Ɇɚɫɥɨɩɪɢɟɦɧɢɤ ɫɨɫɬɨɢɬ ɢɡ ɧɢɠɧɟɣ ɜɚɧɧɵ 1, ɫɨɟɞɢɧɟɧɧɨɣ ɦɚɫɥɨɩɪɨɜɨɞɨɦ 

ɫɨ ɫɥɢɜɧɵɦ ɛɚɤɨɦ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɢ ɤɨɪɩɭɫɚ ɫ ɩɚɬɪɭɛɤɚɦɢ 2 ɞɥɹ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɧɚɩɨɪɧɵɯ ɦɚɫɥɹɧɵɯ ɬɪɭɛ ɤ ɧɚɩɨɪɧɨ-ɫɥɢɜɧɵɦ ɤɚɦɟɪɚɦ. ɇɚ 

ɧɚɩɨɪɧɨɦ ɩɚɬɪɭɛɤɟ ɭɫɬɚɧɨɜɥɟɧ ɦɚɧɨɦɟɬɪ. ȼɧɭɬɪɢ ɧɢɠɧɹɹ ɜɚɧɧɚ ɢɦɟɟɬ 

ɝɨɪɥɨɜɢɧɭ, ɤ ɤɨɬɨɪɨɣ ɩɨɞɯɨɞɢɬ ɦɚɫɥɨɨɬɪɚɠɚɬɟɥɶɧɨɟ ɤɨɥɶɰɨ 10, ɭɫɬɚɧɨɜɥɟɧɧɨɟ 

ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɨɬɟɱɟɤ ɦɚɫɥɚ ɢɡ ɪɟɡɟɪɜɭɚɪɚ. Ƚɨɪɥɨɜɢɧɚ ɲɬɚɧɝɢ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɜɬɭɥɤɚɦɢ ɜɧɭɬɪɶ ɛɭɤɫɵ 8 ɤɨɪɩɭɫɚ. ɋɜɟɪɯɭ ɤ ɝɨɪɥɨɜɢɧɟ ɲɬɚɧɝɢ 
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ɩɪɢɫɨɟɞɢɧɹɸɬ ɱɟɪɟɡ ɞɜɚ ɲɚɪɢɤɨɩɨɞɲɢɩɧɢɤɚ ɬɪɚɜɟɪɫɭ 6 ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ (ɜ 

ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɵɩɨɥɧɟɧɧɭɸ ɜ ɜɢɞɟ ɬɪɨɫɨɜɨɣ ɩɟɪɟɞɚɱɢ 4), ɤɨɬɨɪɚɹ, 

ɩɟɪɟɦɟɳɚɹɫɶ ɫɨ ɲɬɚɧɝɚɦɢ, ɫɥɭɠɢɬ ɩɪɢɜɨɞɨɦ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɫ ɡɨɥɨɬɧɢɤɨɦ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɪɟɝɭɥɹɬɨɪɚ. Ɋɨɥɢɤ ɩɟɪɟɞɚɱɢ ɡɚɤɪɟɩɥɹɸɬ ɧɚ ɤɪɨɧɲɬɟɣɧɟ ɤɨɪɩɭɫɚ 

ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ. Ʉ ɬɪɚɜɟɪɫɟ ɤɪɟɩɹɬ ɬɚɤɠɟ ɭɤɚɡɚɬɟɥɶ ɩɨɥɨɠɟɧɢɹ ɥɨɩɚɫɬɟɣ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. ȼ ɝɨɥɨɜɤɭ ɬɪɚɜɟɪɫɵ ɜɯɨɞɢɬ ɲɥɢɰɟɜɨɣ ɜɚɥɢɤ 5, ɧɚ ɤɨɬɨɪɵɣ 

ɧɚɫɚɠɟɧ ɪɨɬɨɪ ɪɟɝɭɥɹɬɨɪɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 

ɒɬɚɧɝɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɫɨɫɬɨɢɬ ɢɡ ɧɚɪɭɠɧɨɣ 9 ɢ ɜɧɭɬɪɟɧɧɟɣ 7 ɫɬɚɥɶɧɵɯ 

ɬɪɭɛ, ɩɪɢɜɚɪɟɧɧɵɯ ɤ ɮɥɚɧɰɚɦ ɫɨ ɫɤɜɨɡɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɞɥɹ ɩɪɨɯɨɞɚ ɦɚɫɥɚ. ɉɪɢ 

ɪɚɛɨɬɟ ɬɭɪɛɢɧɵ ɜ ɦɚɫɥɨɩɪɢɟɦɧɢɤɟ ɢ ɜɧɭɬɪɟɧɧɟɣ ɱɚɫɬɢ ɜɚɥɚ ɨɛɪɚɡɭɸɬɫɹ ɬɪɢ 

ɪɚɡɞɟɥɶɧɵɟ ɦɚɫɥɹɧɵɟ ɩɨɥɨɫɬɢ. Ȼɟɡɧɚɩɨɪɧɚɹ ɩɨɥɨɫɬɶ ɦɟɠɞɭ ɜɚɥɨɦ ɢ ɧɚɪɭɠɧɨɣ 

ɱɚɫɬɶɸ ɲɬɚɧɝɢ ɫɨɟɞɢɧɹɟɬɫɹ ɫɨ ɫɥɢɜɧɨɣ ɤɚɦɟɪɨɣ ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ ɢ ɫɥɭɠɢɬ ɞɥɹ 

ɩɪɢɟɦɚ ɢ ɨɬɜɨɞɚ ɩɪɨɬɟɱɟɤ ɦɚɫɥɚ ɢɡ ɤɨɪɩɭɫɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. ɑɟɪɟɡ ɩɨɥɨɫɬɶ 

ɦɟɠɞɭ ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɬɪɭɛɚɦɢ ɲɬɚɧɝɢ ɦɚɫɥɨ ɩɨɫɬɭɩɚɟɬ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 

ɩɨɞ ɩɨɪɲɟɧɶ ɫɟɪɜɨɦɨɬɨɪɚ, ɚ ɱɟɪɟɡ ɩɨɥɨɫɬɶ ɜɧɭɬɪɟɧɧɟɣ ɬɪɭɛɵ ɲɬɚɧɝɢ ɩɨɞɚɟɬɫɹ ɜ 

ɩɨɥɨɫɬɶ ɧɚɞ ɩɨɪɲɧɟɦ ɫɟɪɜɨɦɨɬɨɪɚ. ɇɚɜɟɪɯɭ ɧɚɩɨɪɧɨ-ɫɥɢɜɧɵɟ ɩɨɥɨɫɬɢ 

ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɧɚɩɨɪɧɨ-ɫɥɢɜɧɵɦɢ ɤɚɦɟɪɚɦɢ 

ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ, ɤ ɤɨɬɨɪɵɦ ɦɚɫɥɨ ɩɨɞɚɟɬɫɹ ɬɪɭɛɚɦɢ ɨɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɡɨɥɨɬɧɢɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɪɟɝɭɥɹɬɨɪɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 

ɉɪɢ ɧɟɛɨɥɶɲɢɯ ɪɚɡɦɟɪɚɯ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɰɚɩɮɵ ɥɨɩɚɫɬɟɣ ɜɵɩɨɥɧɹɸɬ ɤɚɤ 

ɨɞɧɨ ɰɟɥɨɟ ɫ ɥɨɩɚɫɬɹɦɢ, ɱɬɨ ɧɟɫɤɨɥɶɤɨ ɭɩɪɨɳɚɟɬ ɤɨɧɫɬɪɭɤɰɢɸ. 

ȼ ɫɥɭɱɚɟ ɧɚɪɭɲɟɧɢɣ ɜ ɪɚɛɨɬɟ ɭɩɥɨɬɧɟɧɢɣ ɥɨɩɚɫɬɟɣ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɟ 

ɬɭɪɛɢɧɵ ɦɨɝɭɬ ɧɚɧɟɫɬɢ ɧɟɩɨɩɪɚɜɢɦɵɣ ɜɪɟɞ ɷɤɨɥɨɝɢɢ ɪɟɤɢ. Ɍɭɪɛɢɧɵ ɷɬɨɝɨ ɬɢɩɚ 

ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɜɨ ɜɬɭɥɤɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ (ɊɄ) ɧɟɫɤɨɥɶɤɨ ɬɨɧɧ ɦɚɫɥɚ. 

Ʉɨɥɢɱɟɫɬɜɨ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɫɨɫɬɚɜɥɹɟɬ ɬɨɥɶɤɨ ɜ Ɋɨɫɫɢɢ 300 

ɲɬɭɤ, ɚ ɜ ɨɛɳɟɦ ɨɛɴɟɦɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ - ɧɟ 

ɦɟɧɟɟ 15%. 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɭɪɛɢɧ, ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɭɡɥɵ ɬɪɟɧɢɹ 

ɤɨɬɨɪɵɯ ɫɧɚɛɠɟɧɵ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ, ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨ 

ɢɫɤɥɸɱɢɬɶ ɭɬɟɱɤɢ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɇɚɢɛɨɥɟɟ ɩɪɨɛɥɟɦɧɵɦ ɜ ɷɬɨɦ 
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ɨɬɧɨɲɟɧɢɢ ɨɛɴɟɤɬɨɦ ɢ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɨɟ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ ɩɨɜɨɪɨɬɧɨ-

ɥɨɩɚɫɬɧɨɝɨ ɬɢɩɚ, ɜ ɭɡɥɚɯ ɭɩɥɨɬɧɟɧɢɹ ɥɨɩɚɫɬɟɣ ɤɨɬɨɪɨɝɨ ɞɨɩɭɫɤɚɸɬɫɹ ɭɬɟɱɤɢ 

ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ ɜ ɧɢɠɧɢɣ ɛɶɟɮ, ɱɬɨ ɧɟ ɬɨɥɶɤɨ ɫɨɩɪɹɠɟɧɨ ɫ ɩɪɹɦɵɦɢ 

ɮɢɧɚɧɫɨɜɵɦɢ ɩɨɬɟɪɹɦɢ Ƚɗɋ, ɧɨ ɢ ɧɟɝɚɬɢɜɧɨ ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɷɤɨɥɨɝɢɢ ɪɟɤ, ɬɚɤ ɤɚɤ 

ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɜɟɞɟɧɢɹ ɯɨɥɨɫɬɵɯ ɫɛɪɨɫɨɜ ɢɡɛɵɬɤɚ ɜɨɞɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɯɜɚɬɤɟ 

ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɧɟɪɟɞɤɢ ɫɥɭɱɚɢ ɜɵɧɭɠɞɟɧɧɨɣ ɪɚɛɨɬɵ 

ɚɝɪɟɝɚɬɨɜ ɫ ɩɨɜɵɲɟɧɧɵɦɢ ɭɬɟɱɤɚɦɢ ɦɚɫɥɚ ɜ ɜɨɞɭ. 

Ɉɫɧɨɜɧɵɦ ɜɨɩɪɨɫɨɦ, ɨɫɥɨɠɧɹɸɳɢɦ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɪɨɬɟɱɟɤ ɦɚɫɥɚ ɢɡ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜ ɜɨɞɭ. ɂɡ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɝɢɞɪɨɬɭɪɛɢɧɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɫɥɟɞɭɟɬ, ɱɬɨ ɞɨ 5% ɜɫɟɯ ɚɜɚɪɢɣɧɵɯ 

ɨɫɬɚɧɨɜɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫɜɹɡɚɧɨ ɫ ɧɚɪɭɲɟɧɢɟɦ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɭɩɥɨɬɧɟɧɢɣ 

ɝɢɞɪɨɬɭɪɛɢɧ. ɍɫɬɪɚɧɟɧɢɟ ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɦɟɠɪɟɦɨɧɬɧɵɣ ɩɟɪɢɨɞ ɧɟɞɨɩɭɫɬɢɦɵɯ 

ɩɪɨɬɟɱɟɤ ɦɚɫɥɚ ɬɪɟɛɭɟɬ ɜɧɟɩɥɚɧɨɜɨɝɨ ɜɵɜɨɞɚ ɚɝɪɟɝɚɬɨɜ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɥɹ 

ɨɫɭɲɤɢ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɬɭɪɛɢɧ ɢ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. ɉɪɨɫɬɨɢ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɢɡ-ɡɚ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ ɝɟɪɦɟɬɢɡɚɰɢɢ ɭɡɥɨɜ ɫɧɢɠɚɸɬ 

ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɢɡɦɟɧɟɧɢɟ ɷɬɨɣ 

ɫɢɬɭɚɰɢɢ ɜɨɡɦɨɠɧɨ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɡɞɚɧɢɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɢ ɧɚɞɟɠɧɵɯ 

ɭɩɥɨɬɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɝɥɭɛɨɤɨɣ ɦɨɞɟɪɧɢɡɚɰɢɢ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ 

ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

ɍɬɟɱɤɢ ɦɚɫɥɚ ɬɚɤɠɟ ɦɨɝɭɬ ɛɵɬɶ ɢɡ ɫɢɫɬɟɦɵ Ɇɇɍ. Ɇɚɫɥɨɧɚɩɨɪɧɚɹ 

ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɪɟɝɭɥɹɬɨɪɚ ɫɤɨɪɨɫɬɢ ɦɚɫɥɨɦ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ. Ɂɚ ɫɱёɬ ɷɧɟɪɝɢɢ ɦɚɫɥɚ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɦɟɳɟɧɢɟ ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɨɪɝɚɧɨɜ. ȼ ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɜ ɜɚɧɧɚɯ ɩɨɞɩɹɬɧɢɤɚ ɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 

ɩɨɞɲɢɩɧɢɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɦɚɫɥɨ. Ɇɚɫɥɹɧɵɣ ɛɚɤ ɭɬɟɱɤɢ ɫɧɚɛɠɟɧ ɨɞɧɢɦ 

ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɦ ɢɡɦɟɪɢɬɟɥɟɦ ɭɪɨɜɧɹ ɢ ɨɞɧɢɦ ɞɢɫɤɪɟɬɧɵɦ. ȿɫɥɢ ɩɨ 

ɤɚɤɨɣ-ɥɢɛɨ ɩɪɢɱɢɧɟ ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɜ ɛɚɤɟ ɭɩɚɞɟɬ ɧɢɠɟ ɩɪɟɞɟɥɶɧɨ ɧɢɡɤɨɝɨ 

ɡɧɚɱɟɧɢɹ (ɤɨɧɬɪɨɥɶɧɚɹ ɬɨɱɤɚ ɞɢɫɤɪɟɬɧɨɝɨ ɪɟɥɟ ɭɪɨɜɧɹ), ɞɚɟɬɫɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɦɚɫɥɹɧɵɣ ɧɚɫɨɫ ɭɬɟɱɤɢ ɨɬɤɥɸɱɚɬɫɹ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɛɨɬɵ ɛɟɡ 

ɠɢɞɤɨɫɬɢ. ɉɪɢ ɭɬɟɱɤɟ ɦɚɫɥɚ ɢɡ ɫɢɫɬɟɦɵ Ɇɇɍ ɩɪɨɢɡɨɣɞɟɬ ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ 

ɤɨɬɥɟ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɱɢɧɵ ɭɦɟɧɶɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ 
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ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɨɬɫɭɬɫɬɜɢɟ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ ɢ ɦɚɫɥɚ ɢɡ ɫɢɫɬɟɦɵ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɩɪɨɜɟɪɢɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɧɚɫɨɫɨɜ Ɇɇɍ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɡɧɚɱɢɬɟɥɶɧɵɣ ɩɪɨɝɪɟɫɫ ɜ ɨɛɥɚɫɬɢ ɪɚɡɜɢɬɢɹ ɝɟɪɦɟɬɢɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɧɨɝɨɨɛɪɚɡɢɟ ɢɡɜɟɫɬɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ, ɩɪɨɛɥɟɦɚ 

ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɢɬɟɥɶɧɨɝɨ ɛɟɡɨɬɤɚɡɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɭɩɥɨɬɧɟɧɢɣ 

ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɱɪɟɡɜɵɱɚɣɧɨ ɚɤɬɭɚɥɶɧɨɣ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɛɫɥɟɞɨɜɚɧɢɹ ɛɨɥɟɟ 40 ɤɪɭɩɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɢ ɨɛɨɛɳɟɧɢɹ 

ɨɩɵɬɧɵɯ ɞɚɧɧɵɯ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɨɬɟɪɢ ɦɚɫɥɚ ɜ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɦɨɝɭɬ 

ɫɨɫɬɚɜɥɹɬɶ ɞɨ 13% ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɦɚɫɥɚ ɜ ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
Ɋɚɞɢɤɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ ɭɬɟɱɤɚɦɢ ɦɚɫɥɚ ɢɡ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɜɨɡɦɨɠɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɯ ɩɟɪɟɨɫɧɚɳɟɧɢɹ ɫ ɡɚɦɟɧɨɣ 

ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɧɚ ɬɭɪɛɢɧɵ, 

ɫɧɚɛɠɟɧɧɵɟ ɬɚɤ ɧɚɡɵɜɚɟɦɵɦɢ "ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɦɢ" ɪɚɛɨɱɢɦɢ ɤɨɥɟɫɚɦɢ 

(ɪɢɫɭɧɨɤ 6). 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟɫɤɨɥɶɤɨ ɢɡɦɟɧɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ 

ɥɨɩɚɫɬɟɣ. ɉɨɪɲɟɧɶ 3 ɫɟɪɜɨɦɨɬɨɪɚ ɡɚɤɪɟɩɥɟɧ ɧɚ ɲɬɨɤɟ 11, ɤɨɬɨɪɵɣ ɩɪɨɯɨɞɢɬ 

ɜɧɢɡ ɜ ɩɨɥɨɫɬɶ ɤɨɪɩɭɫɚ. ȼɧɢɡɭ ɧɚ ɲɬɨɤɟ ɡɚɤɪɟɩɥɟɧɚ ɤɪɟɫɬɨɜɢɧɚ 9, ɨɬ ɤɨɬɨɪɨɣ ɫ 

ɩɨɦɨɳɶɸ ɫɟɪɟɝ ɭɫɢɥɢɟ ɞɥɹ ɩɨɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɪɵɱɚɝɢ 4. ȼɫɹ 

ɩɨɥɨɫɬɶ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧ ɦɟɯɚɧɢɡɦ ɩɨɜɨɪɨɬɚ, ɡɚɩɨɥɧɟɧɚ 

ɜɨɞɨɣ. ɒɬɨɤ ɭɩɥɨɬɧɟɧ ɨɬ ɩɪɨɬɟɱɟɤ ɦɚɫɥɚ ɩɨ ɧɟɦɭ ɢɡ ɩɨɥɨɫɬɢ ɫɟɪɜɨɦɨɬɨɪɚ. ɇɚ 

ɮɥɚɧɰɚɯ ɥɨɩɚɫɬɟɣ ɭɫɬɚɧɨɜɥɟɧɵ ɪɟɡɢɧɨɜɵɟ ɭɩɥɨɬɧɟɧɢɹ, ɤɨɬɨɪɵɟ ɬɨɥɶɤɨ 

ɡɚɳɢɳɚɸɬ ɩɨɥɨɫɬɶ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ. Ⱦɟɬɚɥɢ ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ 

ɥɨɩɚɫɬɟɣ ɜ ɷɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɤɨɪɪɨɡɢɨɧɧɨ-ɫɬɨɣɤɢɯ 

ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɯɨɪɨɲɨ ɡɚɳɢɳɟɧɵ ɨɬ ɤɨɪɪɨɡɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɨɤɪɵɬɢɹɦɢ. 

ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɤɚɤ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɡɧɨɫɚ ɜ ɩɚɪɚɯ ɬɪɟɧɢɹ, ɬɚɤ ɢ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɪɪɨɡɢɨɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɞɟɬɚɥɟɣ. 
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Ɋɢɫɭɧɨɤ 6 – «ɗɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɨɟ» ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ 

ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

ȼɨ ɜɫɟɯ ɩɨɞɲɢɩɧɢɤɚɯ ɫɤɨɥɶɠɟɧɢɹ ɢ ɭɩɨɪɧɵɯ ɩɥɚɧɤɚɯ ɢ ɤɨɥɶɰɚɯ ɦɟɯɚɧɢɡɦɚ 

ɩɨɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ ɢɡɧɚɱɚɥɶɧɨ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜɤɥɚɞɵɲɢ, 

ɜɵɩɨɥɧɟɧɧɵɟ ɢɡ ɭɝɥɟɫɬɟɤɥɨɷɩɨɤɫɢɞɧɨɣ ɤɨɦɩɨɡɢɰɢɢ (ɍɋɗɄ). ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ 

ɢɫɩɵɬɚɧɢɣ ɞɪɭɝɢɯ ɫɚɦɨɫɦɚɡɵɜɚɸɳɢɯɫɹ ɦɚɬɟɪɢɚɥɨɜ ɧɚɢɛɨɥɶɲɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥ ɛɪɨɧɡɨɮɬɨɪɨɩɥɚɫɬ (ȻɎ). Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɤɨɪɪɨɡɢɨɧɧɨ-ɭɫɬɚɥɨɫɬɧɨɣ ɩɪɨɱɧɨɫɬɢ ɨɫɧɨɜɧɵɟ ɡɜɟɧɶɹ ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ 

ɥɨɩɚɫɬɟɣ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ. ɉɨɜɟɪɯɧɨɫɬɢ ɰɚɩɮɵ, 

ɤɨɧɬɚɤɬɢɪɭɸɳɢɟ ɫ ɩɨɞɲɢɩɧɢɤɚɦɢ, ɨɛɥɢɰɨɜɚɧɵ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɶɸ.  

Ⱥɧɬɢɮɪɢɤɰɢɨɧɧɵɟ ɜɬɭɥɤɢ ɩɨɞɲɢɩɧɢɤɨɜ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɧɟɨɛɯɨɞɢɦɵɟ ɬɪɢɛɨɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢ ɧɚɞɟɠɧɨɫɬɶ 
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ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧ ɪɹɞ ɤɨɧɫɬɪɭɤɰɢɣ ɜɬɭɥɨɤ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɦɟɧɹɟɦɵɯ ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ʉɨɪɩɭɫ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɫɧɢɡɭ ɡɚɤɪɵɬ ɨɛɬɟɤɚɬɟɥɟɦ ɫ ɞɧɢɳɟɦ, ɜ ɤɨɬɨɪɨɦ 

ɪɚɫɩɨɥɨɠɟɧɚ ɧɢɠɧɹɹ ɨɩɨɪɚ ɲɬɨɤɚ. ȼ ɞɧɢɳɟ ɧɚɯɨɞɹɬɫɹ ɥɸɤɢ ɫ 

ɨɬɤɢɞɵɜɚɸɳɢɦɢɫɹ ɤɪɵɲɤɚɦɢ ɞɥɹ ɞɨɫɬɭɩɚ ɜ ɡɨɧɭ ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ 

ɥɨɩɚɫɬɟɣ ɢ ɫɥɢɜɧɨɣ ɤɥɚɩɚɧ ɞɥɹ ɫɥɢɜɚ ɜɨɞɵ. ȼ ɨɛɬɟɤɚɬɟɥɟ ɢɦɟɟɬɫɹ ɤɨɥɶɰɟɜɵɟ 

ɩɨɪɭɱɧɢ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ ɥɟɫɬɧɢɰɚ ɢ ɤɚɤ ɨɩɨɪɵ ɞɥɹ ɧɚɫɬɢɥɨɜ ɩɪɢ 

ɨɫɦɨɬɪɚɯ ɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬɚɯ. 

ɒɬɚɧɝɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɨɞɜɨɞɚ ɦɚɫɥɚ ɢɡ 

ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ ɜ ɫɟɪɜɨɦɨɬɨɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɪɚɫɩɨɥɨɠɟɧɵ ɜɧɭɬɪɢ ɜɚɥɚ 

ɬɭɪɛɢɧɵ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɲɬɚɧɝɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɞɜɟ ɬɪɭɛɵ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɨɞɧɚ ɜ ɞɪɭɝɨɣ, ɪɚɡɞɟɥɟɧɧɵɟ ɩɨ ɜɵɫɨɬɟ ɧɚ 3 ɱɚɫɬɢ, ɤɨɬɨɪɵɟ 

ɫɨɟɞɢɧɹɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɩɪɢ ɩɨɦɨɳɢ ɮɥɚɧɰɟɜ ɢ ɛɨɥɬɨɜ. ɒɬɚɧɝɢ ɧɢɠɧɢɦ 

ɮɥɚɧɰɟɦ ɤɪɟɩɹɬɫɹ ɤ ɲɬɨɤɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɚ ɜɟɪɯɧɢɦ - ɤ ɮɥɚɧɰɭ ɲɬɚɧɝ 

ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ. 

ɉɪɢ ɪɚɡɜɨɪɨɬɟ ɥɨɩɚɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚ ɨɬɤɪɵɬɢɟ, ɦɚɫɥɨ ɢɡ 

ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɪɜɨɦɨɬɨɪ ɜ ɡɨɧɭ ɩɨɞ ɩɨɪɲɟɧɶ 

ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɬɪɭɛɟ ɲɬɚɧɝ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɢɡ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɩɨɥɨɫɬɢ 

ɫɟɪɜɨɦɨɬɨɪɚ ɩɪɨɢɫɯɨɞɢɬ ɫɥɢɜ ɦɚɫɥɚ ɱɟɪɟɡ ɡɨɧɭ, ɨɛɪɚɡɭɟɦɭɸ ɜɧɭɬɪɟɧɧɟɣ ɢ 

ɧɚɪɭɠɧɨɣ ɬɪɭɛɚɦɢ ɲɬɚɧɝ. 

ɉɪɢ ɪɚɡɜɨɪɨɬɟ ɥɨɩɚɫɬɟɣ ɧɚ ɡɚɤɪɵɬɢɟ ɦɚɫɥɨ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɩɨɫɬɭɩɚɟɬ ɜ 

ɫɟɪɜɨɦɨɬɨɪ ɜ ɡɨɧɭ ɧɚɞ ɩɨɪɲɧɟɦ ɱɟɪɟɡ ɤɚɧɚɥ, ɨɛɪɚɡɭɟɦɵɣ ɜɧɭɬɪɟɧɧɟɣ ɢ 

ɧɚɪɭɠɧɨɣ ɬɪɭɛɚɦɢ ɲɬɚɧɝ, ɚ ɢɡ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɩɨɥɨɫɬɢ ɫɟɪɜɨɦɨɬɨɪɚ ɩɨ 

ɜɧɭɬɪɟɧɧɟɣ ɬɪɭɛɟ ɲɬɚɧɝ ɦɚɫɥɨ ɧɚ ɫɥɢɜ ɩɨɫɬɭɩɚɟɬ ɜ ɦɚɫɥɨɩɪɢɟɦɧɢɤ ɢ ɞɚɥɟɟ ɜ 

ɫɥɢɜɧɨɣ ɛɚɤ Ɇɇɍ. 

ȼ ɧɢɠɧɟɣ ɢ ɜɟɪɯɧɟɣ ɩɨɥɨɫɬɢ ɰɢɥɢɧɞɪɚ ɊɄ, ɜ ɡɨɧɟ ɪɚɛɨɬɵ ɩɨɪɲɧɹ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɟɡɶɛɨɜɵɟ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɨɢɫɩɵɬɚɧɢɣ ɊɄ ɢ 

ɫɥɢɜɚ ɦɚɫɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɩɨɪɨɠɧɟɧɢɹ ɦɚɫɥɹɧɨɝɨ ɬɪɚɤɬɚ ɫɢɫɬɟɦɵ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ). 
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Ʉɪɵɲɤɚ ɊɄ ɩɨɫɪɟɞɫɬɜɨɦ ɮɥɚɧɰɟɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫɬɵɤɭɟɬɫɹ ɫ ɜɚɥɨɦ 

ɬɭɪɛɢɧɵ. Ʉɨɧɫɬɪɭɤɰɢɹ ɮɥɚɧɰɟɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɞɚɱɭ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ ɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ 

ɫɨɟɞɢɧɟɧɢɟ. Ʉɨɥɢɱɟɫɬɜɨ ɛɨɥɬɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɥɢɱɟɫɬɜɭ ɨɬɜɟɪɫɬɢɣ ɜ ɡɚɝɨɬɨɜɤɟ 

ɜɚɥɚ ɬɭɪɛɢɧɵ, ɩɪɢɯɨɞɹɳɟɝɨ ɫɨ ɫɬɚɧɰɢɢ ɞɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ. ɇɚɪɭɠɧɵɟ ɢ 

ɜɧɭɬɪɟɧɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɟɣ ɊɄ, ɜɵɩɨɥɧɟɧɧɵɟ ɢɡ ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɢ 

ɤɨɧɬɚɤɬɢɪɭɸɳɢɟ ɫ ɜɨɞɨɣ, ɡɚɳɢɳɟɧɵ ɫɩɟɰɢɚɥɶɧɵɦɢ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɦɢ 

ɩɨɤɪɵɬɢɹɦɢ.  

ɉɪɟɢɦɭɳɟɫɬɜɚ ɨɬ ɜɧɟɞɪɟɧɢɹ ɬɚɤɢɯ ɪɚɛɨɱɢɯ ɤɨɥɟɫ:  

 ɭɜɟɥɢɱɟɧɢɟ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɨɩɨɪɧɵɯ ɭɡɥɨɜ;  

 ɩɨɜɵɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ;  

 ɫɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɢ ɫɪɨɤɨɜ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

 ɭɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɞɟɦɨɧɬɚɠɚ ɢ ɩɨɜɬɨɪɧɨɝɨ ɦɨɧɬɚɠɚ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ 

ɝɢɞɪɨɬɭɪɛɢɧɵ. 

Ɍɚɤɢɟ ɝɢɞɪɨɬɭɪɛɢɧɵ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɪɹɞɟ ɤɪɭɩɧɟɣɲɢɯ Ƚɗɋ Ɋɨɫɫɢɢ: ɧɚ 

ȼɨɥɠɫɤɨɣ, ɀɢɝɭɥɟɜɫɤɨɣ Ƚɗɋ, ɑɟɛɨɤɫɚɪɫɤɨɣ, Ɋɵɛɢɧɫɤɨɣ ɢ ɞɪ. Ƚɗɋ, ɚ ɬɚɤɠɟ ɡɚ 

ɝɪɚɧɢɰɟɣ (Ƚɗɋ ɍɬɚɧɟɧ, Ɏɢɧɥɹɧɞɢɹ). ɉɨɷɬɨɦɭ ɜ ɭɫɥɨɜɢɹɯ ɩɟɪɟɯɨɞɚ ɨɬ 

ɜɵɩɨɥɧɟɧɢɹ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɬɚɤ ɧɚɡɵɜɚɟɦɵɦ "ɪɟɦɨɧɬɚɦ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ" (ɱɬɨ 

ɫɜɹɡɚɧɨ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɩɪɨɜɟɞɟɧɢɹ ɧɟɨɬɥɨɠɧɵɯ ɪɟɦɨɧɬɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜ ɭɫɥɨɜɢɹɯ ɞɟɮɢɰɢɬɚ ɜɪɟɦɟɧɢ ɢ ɮɢɧɚɧɫɨɜɵɯ ɫɪɟɞɫɬɜ) 

ɧɚɢɛɨɥɟɟ ɪɟɚɥɶɧɵɦ ɜ ɩɥɚɧɟ ɜɨɡɦɨɠɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ 

ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɲɬɚɬɧɵɯ ɭɩɥɨɬɧɟɧɢɣ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ 

ɝɢɞɪɨɬɭɪɛɢɧ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ 

ɦɚɫɥɨɭɞɟɪɠɚɧɢɹ ɢ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɭɜɟɥɢɱɟɧɢɟ 

ɦɟɠɪɟɦɨɧɬɧɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɧɨ ɩɪɢ ɷɬɨɦ ɧɟ 

ɫɜɹɡɚɧɧɨɣ ɫ ɜɧɟɫɟɧɢɟɦ ɡɧɚɱɢɬɟɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɤɨɧɫɬɪɭɤɰɢɸ 

ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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ɉɨ ɩɪɢɱɢɧɟ «ɨɫɬɪɨɝɨ» ɨɛɫɭɠɞɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɧɚɲɟɣ 

ɫɬɪɚɧɟ ɧɚ ɡɚɫɟɞɚɧɢɢ ɤɨɦɢɫɫɢɢ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɪɚɡɜɢɬɢɸ 

ɷɧɟɪɝɟɬɢɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɛɵɥɢ ɨɡɜɭɱɟɧɵ ɩɹɬɶ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ 

ɩɪɨɟɤɬɨɜ ɜ ɨɛɥɚɫɬɢ ɫɨɯɪɚɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ: 

 ɨɛɹɡɚɬɟɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 

ɫɢɬɭɚɰɢɢ ɢɡ ɤɨɫɦɨɫɚ; 

 ɪɚɡɜɢɬɢɟ, ɬɚɤ ɧɚɡɵɜɚɟɦɨɣ, «ɡɟɥɟɧɨɣ» ɷɧɟɪɝɟɬɢɤɢ. ɍɠɟ ɞɨɫɬɢɝɧɭɬɚ 

ɞɨɝɨɜɨɪɟɧɧɨɫɬɶ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɣ ɩɨ ɜɨɩɪɨɫɚɦ «ɡɟɥɟɧɨɣ» ɷɧɟɪɝɟɬɢɤɢ ɫ Ɋɨɫɫɢɟɣ 

ɛɭɞɟɬ ɫɨɬɪɭɞɧɢɱɚɬɶ Ⱥɜɫɬɪɢɹ; 

 ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɦɟɧɵ ɨɛɵɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɧɚ ɷɥɟɤɬɪɨɦɨɛɢɥɢ ɢɥɢ 

ɚɜɬɨɦɨɛɢɥɢ ɫ ɝɢɛɪɢɞɧɵɦ ɞɜɢɝɚɬɟɥɟɦ, ɱɬɨ ɩɨɦɨɠɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɢɬɶ 

ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ; 

 ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɧɜɟɫɬɢɰɢɣ ɜ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ ɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 

ɨɛɴɟɤɬɵ; 

 ɫɨɡɞɚɧɢɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɹɞɟɪɧɵɯ ɪɟɚɤɬɨɪɨɜ. 

ɋɨɝɥɚɫɧɨ 26 ɝɥɚɜɟ ɍɝɨɥɨɜɧɨɝɨ Ʉɨɞɟɤɫɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɜɡɢɦɚɸɬɫɹ 

ɲɬɪɚɮɵ ɡɚ ɧɟɫɨɛɥɸɞɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ 

ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢɥɢ 

ɢɧɵɯ ɨɛɴɟɤɬɨɜ. 

Ɉɪɝɚɧɢɡɚɰɢɢ ɞɨɥɠɧɵ ɩɥɚɬɢɬɶ ɡɚ:  

 ɜɵɛɪɨɫ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢ 

ɩɟɪɟɞɜɢɠɧɵɯ ɢɫɬɨɱɧɢɤɨɜ;  

 ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɢ ɩɨɞɡɟɦɧɵɟ ɜɨɞɧɵɟ 

ɨɛɴɟɤɬɵ;  

 ɪɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ;  

 ɞɪɭɝɢɟ ɜɢɞɵ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ (ɲɭɦ, ɜɢɛɪɚɰɢɹ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɢ 

ɪɚɞɢɚɰɢɨɧɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɬ. ɩ.).  
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2 ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ 

 

ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɧɚ ɧɚɥɢɱɢɟ 

ɩɪɨɬɟɱɟɤ ɜ ɤɨɪɩɭɫɟ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦɚ 

ɜ ɜɵɛɨɪɟ ɬɢɩɚ ɞɚɬɱɢɤɚ. 

Ɉɞɧɢɦ ɢɡ ɫɚɦɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɫɩɨɫɨɛɨɜ ɩɟɪɟɞɚɱɢ ɫɜɹɡɢ ɹɜɥɹɟɬɫɹ 

ɪɚɞɢɨɫɢɝɧɚɥ. Ɉɧ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɨɬ ɚɧɬɟɧɧɵ ɩɟɪɟɞɚɸɳɟɣ ɫɬɚɧɰɢɢ ɤ ɚɧɬɟɧɧɟ 

ɩɪɢɟɦɧɨɣ. ɉɟɪɟɞɚɱɚ ɪɚɞɢɨɫɢɝɧɚɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɥɚɝɨɞɚɪɹ ɧɟɫɤɨɥɶɤɢɦ 

ɮɚɤɬɨɪɚɦ. ɋɢɝɧɚɥ, ɩɨɞɚɜɚɟɦɵɣ ɧɚ ɚɧɬɟɧɧɭ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɚɦɩɥɢɬɭɞɨɣ, 

ɱɚɫɬɨɬɨɣ ɢ ɮɚɡɨɣ. Ɂɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɠɧɨ ɩɨɫɪɟɞɫɬɜɨɦ 

ɪɚɞɢɨɫɢɝɧɚɥɨɜ ɩɟɪɟɞɚɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ. Ⱥɦɩɥɢɬɭɞɚ ɨɩɪɟɞɟɥɹɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɫɢɝɧɚɥɚ. Ɇɟɪɨɣ ɚɦɩɥɢɬɭɞɵ ɹɜɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɷɧɟɪɝɢɢ, 

ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɫɢɝɧɚɥɨɦ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ. ȿɫɥɢ 

ɦɨɳɧɨɫɬɶ ɜɨɡɪɚɫɬɚɟɬ, ɬɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɞɚɥɶɧɨɫɬɶ ɫɜɹɡɢ. ɉɟɪɟɞɚɱɚ 

ɪɚɞɢɨɫɢɝɧɚɥɚ ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɜɨɡɞɭɲɧɭɸ ɫɪɟɞɭ, ɱɬɨ ɨɛɭɫɥɨɜɥɢɜɚɟɬ 

ɭɦɟɧɶɲɟɧɢɟ ɟɝɨ ɚɦɩɥɢɬɭɞɵ. ȼ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɩɪɟɩɹɬɫɬɜɢɣ ɪɚɞɢɨɫɢɝɧɚɥɵ 

ɢɫɩɵɬɵɜɚɸɬ ɩɨɬɟɪɢ ɜ ɫɜɨɛɨɞɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɨɧɢ ɹɜɥɹɸɬɫɹ ɨɞɧɨɣ ɢɡ ɩɪɢɱɢɧ 

ɡɚɬɭɯɚɧɢɹ ɫɢɝɧɚɥɚ, ɢ ɩɟɪɟɞɚɱɚ ɪɚɞɢɨɫɢɝɧɚɥɚ ɬɟɪɹɟɬ ɩɪɟɠɧɟɟ ɤɚɱɟɫɬɜɨ. 

Ⱥɦɩɥɢɬɭɞɚ ɫɢɝɧɚɥɚ ɭɦɟɧɶɲɚɟɬɫɹ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨ ɩɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ 

ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɩɟɪɟɞɚɬɱɢɤɨɦ ɢ ɩɪɢɟɦɧɢɤɨɦ. ɗɤɫɩɨɧɟɧɰɢɚɥɶɧɨɟ ɡɚɬɭɯɚɧɢɟ 

ɫɢɝɧɚɥɚ ɜɵɡɵɜɚɟɬ ɚɬɦɨɫɮɟɪɚ, ɟɫɥɢ ɨɧ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɞɚɥɟɤɨ ɨɬ 

ɚɧɬɟɧɧɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɢɝɧɚɥ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɞɨɫɬɚɬɨɱɧɨɣ ɦɨɳɧɨɫɬɶɸ ɞɥɹ 

ɬɨɝɨ, ɱɬɨɛɵ ɩɪɟɨɞɨɥɟɬɶ ɧɭɠɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɢ ɢɦɟɬɶ ɩɨɫɥɟ ɷɬɨɝɨ ɭɪɨɜɟɧɶ, 

ɞɨɫɬɚɬɨɱɧɵɣ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɟɝɨ ɢɡ ɲɭɦɨɜ ɩɪɢɟɦɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. ɋɩɨɫɨɛɧɨɫɬɶ 

ɩɪɢɟɦɧɢɤɚ ɭɥɚɜɥɢɜɚɬɶ ɫɢɝɧɚɥ ɡɚɜɢɫɢɬ ɢ ɨɬ ɧɚɥɢɱɢɹ ɞɪɭɝɢɯ ɪɚɞɢɨɱɚɫɬɨɬɧɵɯ 

ɫɢɝɧɚɥɨɜ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɧɟɨɛɯɨɞɢɦ 

ɭɫɢɥɢɬɟɥɶ ɪɚɞɢɨɫɢɝɧɚɥɚ. Ɏɭɧɤɰɢɹ ɭɫɢɥɢɬɟɥɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɜɟɥɢɱɟɧɢɢ 

ɦɨɳɧɨɫɬɢ ɪɚɞɢɨɫɬɚɧɰɢɢ, ɩɨɞɜɨɞɢɦɨɣ ɤ ɜɧɟɲɧɟɣ ɚɧɬɟɧɧɟ, ɛɟɡ ɢɫɤɚɠɟɧɢɣ ɜ ɫɚɦɨɣ 

ɫɬɪɭɤɬɭɪɟ ɫɢɝɧɚɥɚ. ɍɫɢɥɢɬɟɥɶ ɪɚɞɢɨɫɢɝɧɚɥɚ ɜɧɨɫɢɬ ɢɡɦɟɧɟɧɢɹ ɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 

ɚɩɩɚɪɚɬɭɪɵ ɬɨɥɶɤɨ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɩɟɪɟɞɚɱɭ. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɪɚɞɢɨɫɬɚɧɰɢɢ 
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ɨɝɪɚɧɢɱɟɧɚ ɧɟ ɭɫɢɥɟɧɢɟɦ, ɚ ɭɪɨɜɧɟɦ ɲɭɦɨɜ (ɤɚɤ ɫɨɛɫɬɜɟɧɧɵɯ, ɬɚɤ ɢ ɷɮɢɪɧɵɯ), 

ɬ.ɟ. ɫɩɨɫɨɛɧɨɫɬɶɸ ɜɵɞɟɥɹɬɶ ɩɨɥɟɡɧɵɣ ɫɢɝɧɚɥ ɧɚ ɮɨɧɟ ɩɨɦɟɯ. ɍɫɢɥɢɬɟɥɶ 

ɪɚɞɢɨɫɢɝɧɚɥɚ ɜɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɵɜ ɚɧɬɟɧɧɨɝɨ ɤɚɛɟɥɹ, ɬ.ɟ. ɦɟɠɞɭ ɪɚɞɢɨɫɬɚɧɰɢɟɣ 

ɢ ɜɧɟɲɧɟɣ ɚɧɬɟɧɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɬɨɥɫɬɵɦɢ ɩɪɨɜɨɞɚɦɢ ɤ ɦɨɳɧɨɦɭ ɢɫɬɨɱɧɢɤɭ 

ɩɢɬɚɧɢɹ. Ⱦɥɢɧɚ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ, ɫɨɟɞɢɧɹɸɳɟɝɨ 

ɪɚɞɢɨɫɬɚɧɰɢɸ ɢ ɭɫɢɥɢɬɟɥɶ, ɦɨɠɟɬ ɛɵɬɶ ɥɸɛɚɹ. ɋɩɟɰɢɚɥɢɫɬɵ ɪɟɤɨɦɟɧɞɭɸɬ 

ɩɪɢɦɟɧɹɬɶ ɭɫɢɥɢɬɟɥɶ ɪɚɞɢɨɫɢɝɧɚɥɚ ɫ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɶɸ 100 - 200 ȼɬ. 

Ⱥɧɬɟɧɧɚ, ɩɨɞɤɥɸɱɟɧɧɚɹ ɤ ɭɫɢɥɢɬɟɥɸ, ɞɨɥɠɧɚ ɛɵɬɶ ɯɨɪɨɲɨ ɧɚɫɬɪɨɟɧɚ ɢ 

ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɩɨɪɹɞɤɟ, ɬɨɝɞɚ ɦɨɠɧɨ ɛɭɞɟɬ ɧɟ ɨɩɚɫɚɬɶɫɹ ɡɚ ɞɚɥɶɧɟɣɲɟɟ ɫɨɫɬɨɹɧɢɟ 

ɭɫɢɥɢɬɟɥɹ. ȼɚɠɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɭɫɢɥɢɬɟɥɹ ɪɚɞɢɨɫɢɝɧɚɥɚ ɹɜɥɹɟɬɫɹ ɮɚɡɚ. Ɉɧɚ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɦɭ, ɧɚɫɤɨɥɶɤɨ ɞɚɥɟɤɨ ɫɢɝɧɚɥ ɨɬɫɬɨɢɬ ɨɬ ɤɚɤɨɣ-ɬɨ ɢɫɯɨɞɧɨɣ 

ɬɨɱɤɢ. ɂɡɦɟɧɟɧɢɟ ɮɚɡɵ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ. 

Ɍɚɤ, ɫɞɜɢɝ ɮɚɡɵ ɫɢɝɧɚɥɚ ɧɚ 30 ɝɪɚɞɭɫɨɜ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤ ɞɜɨɢɱɧɭɸ 1, ɚ 

ɫɞɜɢɝ ɮɚɡɵ ɧɚ 60 ɝɪɚɞɭɫɨɜ — ɤɚɤ ɞɜɨɢɱɧɵɣ 0. ȼɚɠɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɜ ɜɢɞɟ ɫɞɜɢɝɨɜ ɮɚɡɵ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɜɥɢɹɧɢɹ 

ɡɚɬɭɯɚɧɢɹ ɫɢɝɧɚɥɚ ɩɪɢ ɟɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɱɟɪɟɡ ɫɪɟɞɭ. Ɂɚɬɭɯɚɧɢɟ ɨɛɵɱɧɨ 

ɜɥɢɹɟɬ ɧɚ ɚɦɩɥɢɬɭɞɭ, ɚ ɧɟ ɧɚ ɮɚɡɭ ɫɢɝɧɚɥɚ. 

ɇɟɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɚ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɩɟɪɟɞɚɱɢ 

ɪɚɞɢɨɫɢɝɧɚɥɚ, ɜ ɤɨɪɩɭɫ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɥɢɱɢɢ ɬɚɤ ɧɚɡɵɜɚɟɦɨɣ ɚɧɬɟɧɧɵ. Ɍɚɤ ɤɚɤ ɥɸɛɚɹ ɝɢɞɪɨɬɭɪɛɢɧɚ 

ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɝɨ ɬɢɩɚ ɫɨɞɟɪɠɢɬ ɬɭɪɛɢɧɧɨɟ ɦɚɫɥɨ, ɬɨ ɧɚɥɢɱɢɟ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɜ ɧɟɣ ɧɟɞɨɩɭɫɬɢɦɨ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɬɚɤɨɣ ɫɩɨɫɨɛ ɩɟɪɟɞɚɱɢ 

ɫɜɹɡɢ ɤɚɤ ɪɚɞɢɨɫɢɝɧɚɥ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜɨ ɜɪɚɳɚɸɳɟɣɫɹ ɱɚɫɬɢ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɦ ɜɚɪɢɚɧɬɨɦ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɹɜɥɹɟɬɫɹ ɨɩɬɨɜɨɥɨɤɨɧɧɚɹ 

ɫɜɹɡɶ. Ɉɩɬɨɜɨɥɨɤɧɨ- ɨɞɧɨ ɢɡ ɫɚɦɵɯ ɫɨɜɪɟɦɟɧɧɵɯ ɢ ɧɚɞɟɠɧɵɯ ɫɪɟɞ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɢ ɧɚɫɬɪɨɣɤɟ ɥɢɧɢɣ ɜɨɥɨɤɨɧɧɨɣ ɫɜɹɡɢ. Ɉɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɦɧɨɝɨɩɚɪɧɵɣ ɤɚɛɟɥɶ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɠɢɥ, ɨɛɟɪɧɭɬɵɯ ɜ ɫɩɟɰɢɚɥɶɧɭɸ 

ɨɩɥɟɬɤɭ. ɀɢɥɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɢɡ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɨɥɢɦɟɪɚ - ɢ ɫɞɟɥɚɧɵ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ - ɱɬɨ ɟɟ "ɫɬɟɧɤɢ" ɩɨɥɭɱɚɸɬɫɹ ɢɞɟɚɥɶɧɨ ɝɥɚɞɤɢɦɢ. 
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ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɜ ɨɩɬɨɜɨɥɨɤɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɜɟɬɚ - ɤɚɤ 

ɢɡɜɟɫɬɧɨ - ɨɞɧɨɣ ɢɡ ɫɚɦɵɯ ɛɵɫɬɪɵɯ ɦɚɬɟɪɢɣ ɜɨ ȼɫɟɥɟɧɧɨɣ. ɗɥɟɤɬɪɢɱɟɫɤɢɣ 

ɫɢɝɧɚɥ ɦɟɞɧɨɝɨ ɤɚɛɟɥɹ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɣ ɤɨɧɜɟɪɬɟɪ ɢ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ 

ɫɜɟɬ. Ʉɚɠɞɚɹ ɠɢɥɚ ɨɩɬɢɤɢ ɩɨɞɨɛɧɚ ɫɬɟɤɥɹɧɧɨɣ ɬɪɭɛɟ ɜ ɡɟɪɤɚɥɶɧɨɣ ɬɪɭɛɟ. ɋɜɟɬ, 

ɩɪɨɧɢɤɚɹ ɜ ɧɟɟ, ɨɬɪɚɠɚɟɬɫɹ ɨɬ ɫɬɵɤɚ ɝɪɚɧɢɰ ɠɢɥ ɠɢɥɵ ɢ ɥɟɬɢɬ ɞɚɥɶɲɟ, ɩɨɫɥɟ 

ɱɟɝɨ ɨɧ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɢɟɦɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɨɛɪɚɬɧɨ ɩɟɪɟɤɨɞɢɪɭɟɬɫɹ ɜ 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ. 

 Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɩɨ ɨɩɬɨɜɨɥɨɤɧɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɦɟɞɥɟɧɧɟɟ ɫɤɨɪɨɫɬɢ ɫɜɟɬɚ (~1ɦɥɪɞ.ɤɦ/ɱ). ɉɨ ɩɪɢɱɢɧɟ ɬɨɝɨ, ɱɬɨ ɦɢɤɪɨɥɚɡɟɪɵ, 

ɢɫɩɨɥɶɡɭɸɳɢɟɫɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɜɟɬɚ ɩɨ ɨɩɬɨɜɨɥɨɤɧɭ, ɧɟ ɩɪɨɢɡɜɨɞɹɬ ɫɜɟɬ ɫ ɬɚɤɨɣ 

ɫɤɨɪɨɫɬɶɸ. Ⱥ ɬɚɤɠɟ ɩɨ ɩɪɢɱɢɧɟ ɩɨɬɟɪɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɟɥɨɦɥɟɧɢɹ ɥɭɱɟɣ.  

Ɉɩɬɨɜɨɥɨɤɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨ ɦɧɨɝɢɯ ɫɮɟɪɚɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ - ɪɚɜɧɨ ɤɚɤ 

ɢ ɜ ɛɵɬɭ. ȼɨ-ɩɟɪɜɵɯ, ɨɩɬɢɱɟɫɤɢɣ ɤɚɛɟɥɶ ɹɜɥɹɟɬɫɹ ɞɢɷɥɟɤɬɪɢɤɨɦ, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ 

ɛɟɡɨɩɚɫɧɵɦ ɩɪɢ ɩɟɪɟɞɚɱɟ ɞɚɧɧɵɯ ɧɚ ɧɟɮɬɟɩɪɨɢɡɜɨɞɫɬɜɚɯ ɢ ɞɪɭɝɢɯ 

ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɨɛɴɟɤɬɚɯ. ȼɨ-ɜɬɨɪɵɯ, ɩɨ ɷɬɨɣ ɠɟ ɫɚɦɨɣ ɩɪɢɱɢɧɟ ɨɩɬɢɤɚ ɤɪɚɣɧɟ 

ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɧɚɤɚɩɥɢɜɚɟɬ ɫɬɚɬɢɱɟɫɤɨɟ ɷɥɟɤɬɪɢɱɟɫɬɜɨ. ȼɟɥɢɱɢɧɵ ɧɚɫɬɨɥɶɤɨ 

ɦɚɥɵ, ɱɬɨ ɢɯ ɩɪɢɧɹɬɨ ɧɟ ɭɱɢɬɵɜɚɬɶ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɩɬɨɜɨɥɨɤɨɧɧɵɟ ɤɚɛɟɥɢ 

ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɫɟɬɹɯ ɧɚ ɪɚɡɥɢɱɧɵɯ ɨɛɴɟɤɬɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɜɵɫɨɤɢɦɢ 

ɧɚɩɪɹɠɟɧɢɹɦɢ. 

 Ɉɩɬɢɤɨ-ɜɨɥɨɤɨɧɧɵɟ ɤɚɛɟɥɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɩɟɰɢɚɥɶɧɵɯ ɨɛɨɥɨɱɟɤ 

ɦɨɝɭɬ ɛɵɬɶ ɭɥɨɠɟɧɵ ɜ ɜɨɞɭ, ɜ ɡɟɦɥɸ ɜ ɚɝɪɟɫɫɢɜɧɭɸ ɫɪɟɞɭ. 

 ɇɚ ɝɪɚɧɢɰɟ ɜɨɡɦɨɠɧɨɫɬɟɣ ɨɩɬɢɱɟɫɤɨɝɨ ɤɚɛɟɥɹ ɫɬɚɜɢɬɫɹ ɫɩɟɰɢɚɥɶɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ - ɪɟɩɢɬɟɪ, ɭɜɟɥɢɱɢɜɚɸɳɢɣ ɪɚɫɫɬɨɹɧɢɟ ɧɚ ɨɱɟɪɟɞɧɭɸ ɞɥɢɧɭ. ɉɪɢ 

ɫɨɟɞɢɧɟɧɢɢ ɨɩɬɨɜɨɥɨɤɧɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɩɬɢɱɟɫɤɢɟ ɦɭɮɬɵ, ɜ ɤɨɬɨɪɵɯ ɜɨɥɨɤɧɚ 

ɫɜɚɪɢɜɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ. 

ɉɪɢɧɰɢɩ ɫɢɫɬɟɦɵ ɨɩɬɢɱɟɫɤɨɣ ɫɜɹɡɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɟɪɟɞɚɱɟ ɫɢɝɧɚɥɚ ɱɟɪɟɡ 

ɨɩɬɨɜɨɥɨɤɧɨ ɤ ɭɞɚɥɟɧɧɨɦɭ ɩɪɢёɦɧɢɤɭ. ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ 

ɨɩɬɢɱɟɫɤɢɣ ɢ ɜ ɬɚɤɨɦ ɜɢɞɟ ɩɟɪɟɞɚёɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɟ. ȼ ɩɪɢёɦɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɨɧ 

ɨɛɪɚɬɧɨ ɩɟɪɟɯɨɞɢɬ ɜ ɢɫɯɨɞɧɭɸ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɮɨɪɦɭ. ɍ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɨɣ 
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ɫɜɹɡɢ ɟɫɬɶ ɦɧɨɠɟɫɬɜɨ ɩɪɟɢɦɭɳɟɫɬɜ ɩɟɪɟɞ ɞɪɭɝɢɦɢ ɬɢɩɚɦɢ ɩɟɪɟɞɚɱɢ 

ɢɧɮɨɪɦɚɰɢɢ, ɬɚɤɢɦɢ ɤɚɤ ɦɟɞɧɵɟ ɠɢɥɵ ɢ ɫɢɫɬɟɦɵ ɪɚɞɢɨɫɜɹɡɢ. 

 ɋɢɝɧɚɥ ɦɨɠɟɬ ɛɵɬɶ ɩɟɪɟɞɚɧ ɛɟɡ ɪɟɝɟɧɟɪɚɰɢɢ ɧɚ ɛɨɥɶɲɨɟ ɪɚɫɫɬɨɹɧɢɟ (200 

ɤɦ); 

 Ɉɩɬɨɜɨɥɨɤɨɧɧɚɹ ɩɟɪɟɞɚɱɚ ɧɟ ɱɭɜɫɬɜɢɬɟɥɶɧɚ ɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ 

ɩɨɦɟɯɚɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɨɥɨɤɧɨ ɧɟ ɩɪɨɜɨɞɢɬ ɷɥɟɤɬɪɢɱɟɫɬɜɨ ɢ ɮɚɤɬɢɱɟɫɤɢ 

ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨ ɤ ɪɚɞɢɨɱɚɫɬɨɬɧɨɣ ɢɧɬɟɪɮɟɪɟɧɰɢɢ; 

 Ɉɩɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ, ɱɟɦ 

ɮɢɡɢɱɟɫɤɢɟ ɰɟɩɢ; 

 Ɉɩɬɢɱɟɫɤɢɣ ɤɚɛɟɥɶ ɧɚɦɧɨɝɨ ɥɟɝɱɟ ɢ ɬɨɧɶɲɟ ɱɟɦ ɤɚɛɟɥɶ ɫ 

ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɠɢɥɚɦɢ ɢ ɜɨɥɨɤɧɚ ɡɚɧɢɦɚɸɬ ɜ ɧёɦ ɧɟɛɨɥɶɲɨɣ ɨɛɴёɦ. 

ɇɚɩɪɢɦɟɪ, ɨɞɢɧ ɨɩɬɨɜɨɥɨɤɨɧɧɵɣ ɤɚɛɟɥɶ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ 144 ɜɨɥɨɤɧɚ; 

 Ɉɩɬɢɱɟɫɤɨɟ ɜɨɥɨɤɧɨ ɨɱɟɧɶ ɧɚɞёɠɧɨ; 

 ɍ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɨɥɶɲɟ 25-ɢ ɥɟɬ (ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ 10 ɝɨɞɚɦɢ ɫɢɫɬɟɦ ɫɩɭɬɧɢɤɨɜɨɣ ɫɜɹɡɢ); 

 Ɋɚɛɨɱɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɢɡɦɟɧɹɸɬɫɹ, ɧɨ ɨɧɢ 

ɨɛɵɱɧɨ ɨɧɢ ɥɟɠɚɬ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ -40° ɞɨ +80°C; 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɧɬɟɧɫɢɜɧɵɦɢ ɬɟɦɩɚɦɢ ɜɟɞɭɬɫɹ ɪɚɡɪɚɛɨɬɤɢ ɜɨɥɨɤɨɧɧɨ-

ɨɩɬɢɱɟɫɤɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ, ɨɬɥɢɱɚɸɳɢɯɫɹ 

ɩɨɜɵɲɟɧɧɨɣ ɢɫɤɪɨ-, ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶɸ ɢ ɩɨɦɟɯɨɡɚɳɢɳɟɧɧɨɫɬɶɸ, 

ɬɪɟɛɭɸɳɢɟ ɨɩɪɟɞɟɥɟɧɧɨɣ ɧɨɦɟɧɤɥɚɬɭɪɵ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɯ ɞɚɬɱɢɤɨɜ. 

Ɉɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɯ ɞɚɬɱɢɤɨɜ ɩɟɪɟɞ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ 

ɨɛɭɫɥɨɜɥɟɧɨ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɢɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɨɩɪɹɝɚɟɦɨɫɬɶɸ ɫ ɜɨɥɨɤɨɧɧɨ-

ɨɩɬɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɥɭɱɲɢɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ 

ɨɛɴɟɞɢɧɟɧɢɹ ɢɯ ɜ ɂɂɋ. ȼɧɟɞɪɟɧɢɟ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɯ ɂɂɋ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɭɦɟɧɶɲɟɧɢɹ ɦɚɫɫɵ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ ɢ ɤɚɛɟɥɶɧɵɯ ɫɟɬɟɣ 

ɧɚ ɛɨɪɬɭ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɪɚɤɟɬɨɧɨɫɢɬɟɥɟɣ. 

Ɍɟɯɧɨɥɨɝɢɹ ɨɩɬɢɱɟɫɤɨɣ ɩɟɪɟɞɚɱɢ ɹɜɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɨɜɨɣ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɬɟɯɧɨɥɨɝɢɟɣ ɩɟɪɟɞɚɱɢ ɩɨ ɤɨɚɤɫɢɚɥɶɧɨɦɭ ɤɚɛɟɥɸ ɢ ɜ ɧɚɫɬɨɹɳɟɟ 
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ɜɪɟɦɹ ɭɜɟɪɟɧɧɨ ɢ ɚɤɬɢɜɧɨ ɡɚɜɨɟɜɵɜɚɟɬ ɩɨɡɢɰɢɢ ɜ ɫɮɟɪɟ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ. ɗɬɨ 

ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɨɬɧɨɫɢɬɫɹ ɤ ɫɨɡɞɚɧɢɸ ɛɨɥɶɲɢɯ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɫ 

ɢɧɬɟɝɪɚɰɢɟɣ ɭɫɥɭɝ, ɝɞɟ ɩɪɨɫɬɨ ɧɟɜɨɡɦɨɠɧɨ ɨɛɨɣɬɢɫɶ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɬɢɤɢ 

ɧɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢɥɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɨ ɩɪɢɱɢɧɟ ɜɵɫɨɤɢɯ 

ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɚɱɟɫɬɜɭ ɩɟɪɟɞɚɱɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɰɟɥɵɣ ɫɩɟɤɬɪ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɤɚɛɟɥɹ ɞɥɹ ɨɩɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɩɟɪɟɞɚɱɢ. Ʉ ɷɬɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ 

ɨɬɧɨɫɹɬɫɹ ɝɨɥɨɜɧɵɟ ɫɬɚɧɰɢɢ ɫ ɨɩɬɢɱɟɫɤɢɦɢ ɩɟɪɟɞɚɬɱɢɤɚɦɢ, ɨɩɬɢɱɟɫɤɢɟ 

ɩɪɢɟɦɧɢɤɢ ɢ ɪɚɡɥɢɱɧɵɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɨɩɬɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɹ ɢ ɞɟɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɹ ɫɢɝɧɚɥɨɜ, 

ɨɬɜɟɬɜɥɟɧɢɹ ɫɢɝɧɚɥɨɜ, ɮɢɥɶɬɪɚɰɢɢ ɢ ɞɪɭɝɢɯ ɰɟɥɟɣ. ɋ ɢɯ ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɚ 

ɩɟɪɟɞɚɱɢ ɤɨɧɮɢɝɭɪɢɪɭɟɬɫɹ ɧɭɠɧɵɦ ɨɛɪɚɡɨɦ ɞɥɹ ɭɫɥɨɜɢɣ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɨɟɤɬɚ. 

Ⱥɤɬɢɜɧɨɟ ɨɩɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɧɟɥɶɡɹ ɫɨɩɨɫɬɚɜɥɹɬɶ 

ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɫ ɚɤɬɢɜɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɤɨɚɤɫɢɚɥɶɧɵɯ ɫɢɫɬɟɦ ɩɟɪɟɞɚɱɢ, 

ɬɚɤ ɤɚɤ ɷɬɢ ɞɜɚ ɬɢɩɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɡɧɵɯ ɚɪɯɢɬɟɤɬɭɪɧɵɯ 

ɭɪɨɜɧɟɣ ɫɢɫɬɟɦɵ ɤɚɛɟɥɶɧɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ, ɬ.ɟ. ɢɦɟɸɬ ɪɚɡɧɵɟ ɨɛɥɚɫɬɢ 

ɩɪɢɦɟɧɟɧɢɹ. Ɉɩɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɢ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɭɪɨɜɧɟɣ, ɚ ɤɨɚɤɫɢɚɥɶɧɨɟ - ɞɥɹ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɢ ɞɨɦɨɜɨɝɨ 

ɭɪɨɜɧɟɣ. 

Ʉ ɚɤɬɢɜɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɨɩɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɩɟɪɟɞɚɱɢ ɨɬɧɨɫɹɬɫɹ 

ɨɩɬɢɱɟɫɤɢɟ ɩɟɪɟɞɚɬɱɢɤɢ, ɨɩɬɢɱɟɫɤɢɟ ɩɪɢɟɦɧɢɤɢ, ɨɩɬɢɱɟɫɤɢɟ ɭɫɢɥɢɬɟɥɢ 

(ɪɟɩɢɬɟɪɵ) ɢ ɚɤɬɢɜɧɵɟ ɨɬɜɟɬɜɢɬɟɥɢ. Ɋɚɛɨɱɚɹ ɞɥɢɧɚ ɜɨɥɧɵ ɚɤɬɢɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɥɢɧɟ ɜɨɥɧɵ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜɨɥɨɤɧɚ. ɉɪɢ 

ɷɬɨɦ ɧɟɥɶɡɹ ɡɚɛɵɜɚɬɶ ɨ ɬɨɦ, ɱɬɨ, ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɡɚɜɢɫɢɬ ɨɬ ɩɪɨɬɹɠɟɧɧɨɫɬɢ 

ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɚɤɬɢɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɫɟ 

ɬɪɢ ɞɥɢɧɵ ɜɨɥɧɵ: 850 ɧɦ, 1310 ɧɦ ɢ 1550 ɧɦ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɧɚ 850 ɧɦ ɩɨ-

ɩɪɟɠɧɟɦɭ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɡ-ɡɚ ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɢ ɢɡɥɭɱɚɬɟɥɟɣ ɷɬɨɣ ɞɥɢɧɵ 

ɜɨɥɧɵ. Ɉɞɧɨɦɨɞɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ 1550 ɧɦ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɩɪɨɬɹɠɟɧɧɵɯ 

ɥɢɧɢɣ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɩɟɪɟɞɚɱɢ ɞɥɢɧɨɣ ɛɨɥɟɟ 50 ɤɦ. ȼɨɥɧɚ 1310 ɧɦ ɹɜɥɹɟɬɫɹ 

ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɨ ɰɟɧɟ ɢ ɤɚɱɟɫɬɜɭ ɜɚɪɢɚɧɬɨɦ ɢ, ɩɨɷɬɨɦɭ, ɧɚɢɛɨɥɟɟ 

ɩɨɩɭɥɹɪɧɵɦ. ɉɨ ɜɫɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɥɭɱɲɢɦ ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ 
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ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɞɧɨɦɨɞɨɜɵɯ ɜɨɥɨɤɨɧ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɞɧɨɦɨɞɨɜɨɝɨ ɚɤɬɢɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɯɨɬɹ ɦɧɨɝɢɟ ɦɨɞɟɥɢ ɦɧɨɝɨɦɨɞɨɜɨɝɨ ɚɤɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɫɨɜɦɟɫɬɢɦɵ ɫ ɨɛɨɢɦɢ ɬɢɩɚɦɢ ɜɨɥɨɤɧɚ. ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɦɨɞɨɜɨɝɨ ɜɨɥɨɤɧɚ ɦɨɠɟɬ 

ɛɵɬɶ ɝɨɪɚɡɞɨ ɜɵɲɟ. 

Ɉɞɧɚ ɢɡ ɫɭɳɟɫɬɜɟɧɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɧɚ ɨɱɟɧɶ ɛɨɥɶɲɨɟ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɚɤɫɢɚɥɶɧɨɣ 

ɫɢɫɬɟɦɨɣ, ɪɚɫɫɬɨɹɧɢɟ ɛɟɡ ɭɫɢɥɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɤɥɚɫɫɢɱɟɫɤɨɣ ɫɯɟɦɟ 

ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɞɨɥɠɟɧ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɬɨɥɶɤɨ ɢɫɬɨɱɧɢɤ ɨɩɬɢɱɟɫɤɨɝɨ 

ɢɡɥɭɱɟɧɢɹ, ɨɩɬɢɱɟɫɤɢɣ ɤɚɧɚɥ ɩɟɪɟɞɚɱɢ ɢ ɞɟɬɟɤɬɨɪ ɨɩɬɢɱɟɫɤɨɝɨ ɢɡɥɭɱɟɧɢɹ. 

Ɉɞɧɚɤɨ, ɨɩɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɨɫɨɛɥɟɧɨ. ɇɚ ɟɟ ɜɯɨɞ ɩɨɞɚɟɬɫɹ 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ ɝɨɥɨɜɧɨɣ ɫɬɚɧɰɢɢ, ɚ ɤ ɟɟ ɜɵɯɨɞɭ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɩɨɞɤɥɸɱɚɟɬɫɹ ɤɨɚɤɫɢɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɩɟɪɟɞɚɱɢ. ɉɨɷɬɨɦɭ ɢɫɬɨɱɧɢɤ ɹɜɥɹɟɬɫɹ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɨɩɬɢɱɟɫɤɭɸ, ɚ ɞɟɬɟɤɬɨɪ ɹɜɥɹɟɬɫɹ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɨɩɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɨɩɬɢɱɟɫɤɢɣ ɢɫɬɨɱɧɢɤ ɹɜɥɹɟɬɫɹ ɫɜɨɟɨɛɪɚɡɧɵɦ ɦɨɞɭɥɹɬɨɪɨɦ, ɩɟɪɟɧɨɫɹɳɢɦ 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ ɧɚ ɧɟɫɭɳɭɸ ɱɚɫɬɨɬɭ ɨɩɬɢɱɟɫɤɨɝɨ ɞɢɚɩɚɡɨɧɚ ɞɥɹ ɩɟɪɟɞɚɱɢ 

ɩɨ ɜɨɥɨɤɧɭ, ɚ ɨɩɬɢɱɟɫɤɢɣ ɞɟɬɟɤɬɨɪ - ɞɟɦɨɞɭɥɹɬɨɪɨɦ, ɜɵɩɨɥɧɹɸɳɢɣ ɨɛɪɚɬɧɨɟ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɱɚɫɬɨɬɵ. Ɍɚɤɨɣ ɩɪɢɧɰɢɩ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɚɧɚɥɨɝɨɜɵɯ ɨɩɬɢɱɟɫɤɢɯ 

ɫɢɫɬɟɦɚɯ. ȼ ɰɢɮɪɨɜɵɯ ɨɩɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɤɪɨɦɟ ɷɬɨɝɨ, ɫɢɝɧɚɥ ɩɟɪɟɞ ɩɨɞɚɱɟɣ 

ɧɚ ɦɨɞɭɥɹɬɨɪ ɤɨɞɢɪɭɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɦ ɦɟɬɨɞɨɦ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɢɝɧɚɥɚ ɜ 

ɜɢɞɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɨɜ, ɚ ɧɚ ɩɪɢɟɦɧɨɣ ɫɬɨɪɨɧɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɞɟɤɨɞɢɪɭɟɬɫɹ. Ʉɨɦɛɢɧɚɰɢɹ ɨɩɬɢɱɟɫɤɨɝɨ ɢɫɬɨɱɧɢɤɚ ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɭɫɢɥɟɧɢɹ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɢɝɧɚɥɚ ɧɚɡɵɜɚɟɬɫɹ 

ɨɩɬɢɱɟɫɤɢɦ ɩɟɪɟɞɚɬɱɢɤɨɦ, ɚ ɤɨɦɛɢɧɚɰɢɹ ɨɩɬɢɱɟɫɤɨɝɨ ɞɟɬɟɤɬɨɪɚ ɫ ɚɧɚɥɨɝɢɱɧɵɦɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɧɚ ɩɪɢɟɦɟ ɧɚɡɵɜɚɟɬɫɹ ɨɩɬɢɱɟɫɤɢɦ ɩɪɢɟɦɧɢɤɨɦ. ȼ 

ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɢ ɞɟɬɟɤɬɨɪɚ ɨɩɬɢɱɟɫɤɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ 

ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɩɪɢɛɨɪɵ, ɚ ɨɩɬɢɱɟɫɤɢɣ ɤɚɧɚɥ ɨɪɝɚɧɢɡɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɨɞɧɨɦɨɞɨɜɨɝɨ ɢɥɢ ɦɧɨɝɨɦɨɞɨɜɨɝɨ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ. 

Ɉɩɬɢɱɟɫɤɢɣ ɩɟɪɟɞɚɬɱɢɤ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɷɥɟɦɟɧɬɨɜ ɰɟɧɬɪɚɥɶɧɨɣ 

ɝɨɥɨɜɧɨɣ ɫɬɚɧɰɢɢ, ɚ ɨɩɬɢɱɟɫɤɢɣ ɩɪɢɟɦɧɢɤ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ 
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ɭɡɥɨɜɨɣ (ɩɨɞɝɨɥɨɜɧɨɣ) ɫɬɚɧɰɢɢ. Ɉɩɬɢɱɟɫɤɢɟ ɩɪɢɟɦɧɢɤɢ ɦɨɧɬɢɪɭɸɬɫɹ ɜ 

ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɬɚɤɠɟ ɫɧɚɛɠɚɸɬɫɹ ɩɢɬɚɧɢɟɦ, ɤɚɤ ɢ 

ɨɛɵɱɧɵɟ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɭɫɢɥɢɬɟɥɢ. ɀɟɫɬɤɨɟ ɨɝɪɚɧɢɱɟɧɢɟ ɧɚ ɤɨɥɢɱɟɫɬɜɨ 

ɲɢɪɨɤɨɩɨɥɨɫɧɵɯ ɭɫɢɥɢɬɟɥɟɣ ɜ ɤɚɫɤɚɞɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ (ɧɟ ɛɨɥɟɟ ɬɪɟɯ) 

ɨɛɴɹɫɧɹɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɫɭɦɦɚɪɧɵɦ ɢɫɤɚɠɟɧɢɹɦ ɧɚ ɜɵɯɨɞɟ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɩɪɢ ɭɫɥɨɜɢɢ ɜɤɥɸɱɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ 

ɭɫɢɥɢɬɟɥɟɣ ɜ ɦɚɝɢɫɬɪɚɥɶɧɨɦ ɤɚɫɤɚɞɟ. ȼ ɫɢɫɬɟɦɚɯ ɫ ɨɩɬɢɱɟɫɤɨɣ ɦɚɝɢɫɬɪɚɥɶɸ 

ɫɢɬɭɚɰɢɹ ɫɬɚɧɨɜɢɬɫɹ ɩɪɨɳɟ. ȿɫɥɢ ɦɚɝɢɫɬɪɚɥɶɧɚɹ ɫɟɬɶ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɧɚ ɨɫɧɨɜɟ 

ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ, ɬɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɢɥɢɬɟɥɢ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɜɵɫɨɤɨɟ ɭɫɢɥɟɧɢɟ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɫɟɬɶ ɜ ɰɟɥɨɦ ɦɨɠɟɬ ɨɛɫɥɭɠɢɜɚɬɶ ɛɨɥɟɟ 

ɲɢɪɨɤɭɸ ɡɨɧɭ ɩɨɤɪɵɬɢɹ ɛɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɢɫɬɨɱɧɢɤɨɜ ɲɭɦɚ ɢ 

ɢɧɬɟɪɦɨɞɭɥɹɰɢɢ ɜ ɫɢɫɬɟɦɟ ɦɚɥɨ (ɨɞɢɧ ɨɩɬɢɱɟɫɤɢɣ ɩɟɪɟɞɚɬɱɢɤ, ɨɞɢɧ ɨɩɬɢɱɟɫɤɢɣ 

ɩɪɢɟɦɧɢɤ ɢ ɬɪɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɢɥɢɬɟɥɹ). ɉɨɫɤɨɥɶɤɭ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɛɨɪɨɜ 

ɦɚɥɨ, ɜɤɥɚɞ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɜ ɨɛɳɢɣ ɲɭɦ ɢ ɢɧɬɟɪɦɨɞɭɥɹɰɢɸ ɦɨɠɟɬ ɛɵɬɶ ɱɭɬɶ 

ɛɨɥɶɲɢɦ. 

Ɉɩɬɢɱɟɫɤɢɣ ɭɫɢɥɢɬɟɥɶ, ɫɨɝɥɚɫɧɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɬɚɧɞɚɪɬɚ EN 50083, ɷɬɨ 

ɩɪɢɛɨɪ ɞɥɹ ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɭɫɢɥɟɧɢɹ ɨɩɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ. Ɉɧ ɫɨɫɬɨɢɬ ɢɡ 

ɫɨɟɞɢɧɢɬɟɥɟɣ ɢ ɚɤɬɢɜɧɨɣ ɫɪɟɞɵ, ɤɨɬɨɪɚɹ ɭɫɢɥɢɜɚɟɬ ɨɩɬɢɱɟɫɤɢɣ ɫɢɝɧɚɥ ɛɟɡ 

ɞɟɦɨɞɭɥɹɰɢɢ. Ɉɩɬɢɱɟɫɤɢɟ ɭɫɢɥɢɬɟɥɢ ɩɟɪɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɛɵɥɢ ɨɫɧɨɜɚɧɵ ɧɚ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɫɜɟɬɚ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ, ɭɫɢɥɟɧɢɢ ɟɝɨ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ 

ɜɢɞɟ ɢ ɨɛɪɚɬɧɨɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɜ ɫɜɟɬ. Ʉɚɠɞɚɹ ɢɡ ɷɬɢɯ ɬɪɟɯ ɨɩɟɪɚɰɢɣ ɜɧɨɫɢɬ 

ɫɜɨɸ ɞɨɥɸ ɲɭɦɚ ɢ ɢɫɤɚɠɟɧɢɣ, ɱɬɨ ɪɟɡɤɨ ɫɧɢɠɚɥɨ ɤɚɱɟɫɬɜɨ ɩɟɪɟɞɚɱɢ. ɉɨɹɜɥɟɧɢɟ 

ɨɩɬɢɱɟɫɤɢɯ ɭɫɢɥɢɬɟɥɟɣ ɧɚ ɨɫɧɨɜɟ ɥɟɝɢɪɨɜɚɧɧɵɯ ɷɪɛɢɟɦ ɫɜɟɬɨɜɨɞɨɜ, 

ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 30 ɞȻ, ɨɬɤɪɵɥɨ ɧɨɜɵɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɨɩɬɢɱɟɫɤɨɣ ɫɜɹɡɢ. Ɉɞɧɚɤɨ, ɭɫɢɥɢɬɟɥɢ ɜ 

ɨɩɬɢɱɟɫɤɢɯ ɥɢɧɢɹɯ ɤɚɛɟɥɶɧɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɟɞɤɨ, ɩɨɫɤɨɥɶɤɭ ɜ 

ɷɬɨɦ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. ɋɨɜɪɟɦɟɧɧɵɟ ɨɩɬɢɱɟɫɤɢɟ ɜɨɥɨɤɧɚ 

ɨɛɥɚɞɚɸɬ ɜɵɫɨɱɚɣɲɢɦ ɤɚɱɟɫɬɜɨɦ ɩɟɪɟɞɚɱɢ, ɧɚɩɪɢɦɟɪ, ɨɞɧɨɦɨɞɨɜɨɟ ɜɨɥɨɤɧɨ ɫ 

ɪɚɛɨɱɟɣ ɞɥɢɧɨɣ ɜɨɥɧɵ 1550 ɧɦ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɞɚɬɶ ɫɢɝɧɚɥ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɛɨɥɟɟ 

50 ɤɦ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɣ ɢɥɢ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɥɢɧɢɢ ɩɟɪɟɞɚɱɢ ɫɟɬɢ ɄɌȼ 
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ɷɬɨɝɨ ɛɨɥɟɟ ɱɟɦ ɞɨɫɬɚɬɨɱɧɨ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɨɩɬɢɱɟɫɤɨɦ 

ɭɫɢɥɟɧɢɢ ɜɨɡɧɢɤɚɟɬ ɧɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɥɢɧɢɹɯ ɝɥɨɛɚɥɶɧɵɯ 

ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɫɟɬɟɣ, ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɤɨɬɨɪɵɯ ɞɨɫɬɢɝɚɟɬ ɫɨɬɟɧ ɢ ɬɵɫɹɱ 

ɤɢɥɨɦɟɬɪɨɜ. ɉɪɢɦɟɪɚɦɢ ɹɜɥɹɸɬɫɹ ɬɪɚɧɫɚɬɥɚɧɬɢɱɟɫɤɚɹ ɥɢɧɢɹ ɌȺɌ-8 (ɋɒȺ - 

ȿɜɪɨɩɚ), ɬɢɯɨɨɤɟɚɧɫɤɚɹ ɥɢɧɢɹ ɌɊɋ-3 (ɋɒȺ - Ƚɚɜɚɣɫɤɢɟ ɨɫɬɪɨɜɚ - əɩɨɧɢɹ), 

ɝɥɨɛɚɥɶɧɨɟ ɨɩɬɢɱɟɫɤɨɟ ɤɨɥɶɰɨ əɩɨɧɢɹ -ɋɢɧɝɚɩɭɪ - ɂɧɞɢɹ - ɋɚɭɞɨɜɫɤɚɹ Ⱥɪɚɜɢɹ - 

ȿɝɢɩɟɬ - ɂɬɚɥɢɹ. 

ɋɢɫɬɟɦɵ ɩɟɪɟɞɚɱɢ, ɜ ɤɨɬɨɪɵɯ ɫɢɝɧɚɥ ɩɟɪɟɞɚɟɬɫɹ ɤɚɤ ɩɨ ɨɩɬɢɱɟɫɤɨɦɭ 

ɜɨɥɨɤɧɭ, ɬɚɤ ɢ ɩɨ ɤɨɚɤɫɢɚɥɶɧɨɦɭ ɤɚɛɟɥɸ ɫ ɭɫɢɥɟɧɢɟɦ, ɧɚɡɵɜɚɸɬɫɹ ɝɢɛɪɢɞɧɵɦɢ. 

Ɉɛɳɢɟ ɬɟɪɦɢɧɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɬɟɯ ɢ ɞɪɭɝɢɯ ɫɟɝɦɟɧɬɚɯ ɝɢɛɪɢɞɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɲɭɦɚ ɢ ɢɧɬɟɪɦɨɞɭɥɹɰɢɢ, ɩɨɡɜɨɥɹɸɬ ɦɟɬɨɞɨɦ ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ 

ɧɚɯɨɞɢɬɶ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɩɟɪɟɞɚɱɢ ɜɨ ɜɫɟɣ ɫɢɫɬɟɦɟ. Ȼɨɥɶɲɢɧɫɬɜɨ ɫɢɫɬɟɦ 

ɤɚɛɟɥɶɧɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɸɬɫɹ ɲɢɪɨɤɨɩɨɥɨɫɧɵɦɢ. 

ɉɨɫɤɨɥɶɤɭ ɨɩɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɤɚɤ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɤɨɚɤɫɢɚɥɶɧɵɟ ɫɢɫɬɟɦɵ, 

ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢ ɰɢɮɪɨɜɭɸ ɦɨɞɭɥɹɰɢɸ, ɢ ɚɧɚɥɨɝɨɜɭɸ, ɦɨɠɧɨ ɩɨɫɬɟɩɟɧɧɨ 

ɜɤɥɸɱɚɬɶ ɨɩɬɢɱɟɫɤɢɟ ɡɜɟɧɶɹ ɜ ɫɭɳɟɫɬɜɭɸɳɭɸ ɤɨɚɤɫɢɚɥɶɧɭɸ ɫɢɫɬɟɦɭ 

ɤɚɛɟɥɶɧɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɟɟ ɩɨɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ. ȼ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɷɜɨɥɸɰɢɹ ɤɚɛɟɥɶɧɵɯ ɫɢɫɬɟɦ ɜ ɫɬɨɪɨɧɭ ɝɢɛɪɢɞɧɵɯ ɫɢɫɬɟɦ, 

ɜɤɥɸɱɚɸɳɢɯ ɨɩɬɢɱɟɫɤɢɟ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɜɟɧɶɹ, ɤɚɠɟɬɫɹ ɞɨɜɨɥɶɧɨ 

ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɪɨɞɨɥɠɟɧɢɟɦ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦ ɚɧɚɥɨɝɨɜɨɣ ɩɟɪɟɞɚɱɢ. ȼ ɫɥɭɱɚɟ 

ɚɧɚɥɨɝɨɜɨɣ ɩɟɪɟɞɚɱɢ ɛɭɞɟɦ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɨɩɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɩɨɱɬɢ ɬɟɦ ɠɟ 

ɨɛɪɚɡɨɦ, ɱɬɨ ɢ ɨɛɵɱɧɭɸ ɤɨɚɤɫɢɚɥɶɧɭɸ ɲɢɪɨɤɨɩɨɥɨɫɧɭɸ ɫɢɫɬɟɦɭ. ɇɟɨɛɯɨɞɢɦɨ 

ɪɚɫɫɱɢɬɚɬɶ ɷɮɮɟɤɬɢɜɧɭɸ ɲɢɪɢɧɭ ɩɨɥɨɫɵ ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɟɪɟɞɚɱɢ ɬɚɤ, 

ɱɬɨɛɵ ɨɧɚ ɛɵɥɚ ɫɨɜɦɟɫɬɢɦɚ ɫ ɥɸɛɵɦ ɤɨɚɤɫɢɚɥɶɧɵɦ ɪɚɫɲɢɪɟɧɢɟɦ. ɉɪɢ ɷɬɨɦ 

ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɥɢɧɟɣɧɨɫɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɤɬɢɜɧɵɯ ɩɪɢɛɨɪɨɜ, ɬɚɤ ɤɚɤ ɷɬɨ 

ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧɨ ɫ ɜɟɥɢɱɢɧɨɣ ɜɧɨɫɢɦɵɯ ɷɬɢɦɢ ɩɪɢɛɨɪɚɦɢ 

ɢɧɬɟɪɦɨɞɭɥɹɰɢɨɧɧɵɯ ɢɫɤɚɠɟɧɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɦɵ, ɤɚɤ ɢ ɪɚɧɶɲɟ, ɞɨɥɠɧɵ 

ɭɱɢɬɵɜɚɬɶ ɜɫɟ ɩɪɨɱɢɟ ɲɭɦɵ, ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ ɜɧɨɫɹɬɫɹ ɬɟɪɦɢɧɚɥɶɧɵɦ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 
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Ɉɩɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɬɟɯ ɬɨɱɤɚɯ ɝɢɛɪɢɞɧɨɣ 

ɫɢɫɬɟɦɵ, ɝɞɟ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɢɥɢ ɧɚɱɢɧɚɟɬɫɹ ɩɟɪɟɞɚɱɚ ɨɩɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ. Ɍɚɤɢɟ 

ɬɨɱɤɢ ɹɜɥɹɸɬɫɹ ɥɢɛɨ ɨɤɨɧɱɚɧɢɹɦɢ ɫɨɛɫɬɜɟɧɧɨ ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɟɪɟɞɚɱɢ, 

ɥɢɛɨ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɬɨɱɤɚɦɢ, ɧɚɯɨɞɹɳɢɦɢɫɹ ɧɚ ɫɬɵɤɚɯ ɫ ɤɨɚɤɫɢɚɥɶɧɵɦɢ 

ɡɜɟɧɶɹɦɢ ɩɟɪɟɞɚɱɢ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɩɟɪɟɯɨɞ ɨɬ ɨɩɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɤ 

ɷɥɟɤɬɪɢɱɟɫɤɨɦɭ. ȼ ɫɨɫɬɚɜ ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɚɤɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɯɨɞɹɬ 

ɭɫɬɪɨɣɫɬɜɚ ɞɜɭɯ ɤɚɬɟɝɨɪɢɣ: ɷɥɟɤɬɪɨɨɩɬɢɱɟɫɤɢɟ ɢ ɱɢɫɬɨ ɷɥɟɤɬɪɨɧɧɵɟ. Ʉ 

ɷɥɟɤɬɪɨɨɩɬɢɱɟɫɤɢɦ ɨɬɧɨɫɹɬɫɹ ɬɟ ɩɪɢɛɨɪɵ, ɧɚ ɜɯɨɞ ɤɨɬɨɪɵɯ ɩɨɞɚɟɬɫɹ 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ, ɚ ɫ ɜɵɯɨɞɚ ɫɧɢɦɚɟɬɫɹ ɨɩɬɢɱɟɫɤɢɣ ɫɢɝɧɚɥ, ɚ ɬɚɤɠɟ ɬɟ 

ɩɪɢɛɨɪɵ, ɧɚ ɜɯɨɞ ɤɨɬɨɪɵɯ ɩɨɞɚɟɬɫɹ ɨɩɬɢɱɟɫɤɢɣ ɫɢɝɧɚɥ, ɚ ɫ ɜɵɯɨɞɚ ɫɧɢɦɚɟɬɫɹ 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ. ɗɥɟɤɬɪɨɨɩɬɢɱɟɫɤɢɦɢ ɩɪɢɛɨɪɚɦɢ, ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɜ 

ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɩɟɪɟɞɚɱɢ, ɹɜɥɹɸɬɫɹ ɥɚɡɟɪɧɵɟ ɢɥɢ ɫɜɟɬɨɢɡɥɭɱɚɸɳɢɟ ɞɢɨɞɵ 

ɢ ɮɨɬɨɞɟɬɟɤɬɨɪɵ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ. Ʉ ɷɥɟɤɬɪɨɧɧɵɦ ɤɨɦɩɨɧɟɧɬɚɦ ɬɟɪɦɢɧɚɥɶɧɨɝɨ 

ɚɤɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬɧɨɫɹɬɫɹ ɬɟ ɩɪɢɛɨɪɵ, ɤɨɬɨɪɵɟ ɪɚɛɨɬɚɸɬ ɬɨɥɶɤɨ ɫ 

ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɫɢɝɧɚɥɨɦ, ɧɚɩɪɢɦɟɪ, ɪɚɞɢɨɱɚɫɬɨɬɧɵɟ ɲɢɪɨɤɨɩɨɥɨɫɧɵɟ 

ɭɫɢɥɢɬɟɥɢ. Ɉɛɵɱɧɨ ɜ ɨɞɧɨɦ ɛɥɨɤɟ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɮɭɧɤɰɢɢ ɨɛɨɢɯ ɤɨɦɩɨɧɟɧɬɨɜ.  

Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɛɪɢɞɧɨɣ ɫɢɫɬɟɦɵ ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɨɩɬɢɱɟɫɤɨɣ 

ɥɢɧɢɢ ɪɟɲɚɟɬɫɹ ɬɚɤɠɟ ɜ ɬɟɪɦɢɧɚɯ ɩɨɬɟɪɶ ɢ ɭɪɨɜɧɟɣ ɩɟɪɟɞɚɱɢ. ɉɪɢ ɷɬɨɦ ɫɬɨɢɬ 

ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɟ ɬɨɥɶɤɨ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɥɨɤɧɚ, ɧɨ ɢ ɧɚ ɤɚɱɟɫɬɜɟɧɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɤɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɩɬɢɦɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɢ ɰɢɮɪɨɜɨɝɨ ɩɨɬɨɤɚ ɢɥɢ 

ɩɪɢ ɛɨɥɶɲɨɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɫɢɫɬɟɦɵ ɢɦɟɸɬ ɞɢɨɞɵ APD, ɤɨɬɨɪɵɟ ɧɚɢɛɨɥɟɟ 

ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɫɥɚɛɨɦɭ ɜɯɨɞɧɨɦɭ ɨɩɬɢɱɟɫɤɨɦɭ ɫɢɝɧɚɥɭ. ȼɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɢ 

ɫɥɨɠɧɨɫɬɶ ɷɬɢɯ ɩɪɢɛɨɪɨɜ ɦɨɠɟɬ ɛɵɬɶ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɤɨɦɩɟɧɫɢɪɨɜɚɧɚ 

ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɞɨɪɨɝɢɯ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɩɬɢɱɟɫɤɢɯ ɪɟɩɢɬɟɪɵ. 

Ɉɞɧɚɤɨ, ɧɚ ɬɟɯ ɪɚɫɫɬɨɹɧɢɹɯ ɩɟɪɟɞɚɱɢ, ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ ɜɫɬɪɟɱɚɸɬɫɹ ɜ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ ɤɚɛɟɥɶɧɨɝɨ ɬɟɥɟɜɢɞɟɧɢɹ, ɪɟɩɢɬɟɪɵ ɜɨɨɛɳɟ ɪɟɞɤɨ 

ɛɵɜɚɸɬ ɧɟɨɛɯɨɞɢɦɵ, ɚ ɨɫɨɛɟɧɧɨɫɬɢ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ 

ɨɞɧɨɡɧɚɱɧɵɣ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɢɯ ɩɪɢɛɨɪɨɜ ɹɜɥɹɟɬɫɹ ɭɞɚɱɧɵɦ 

ɪɟɲɟɧɢɟɦ ɜ ɥɸɛɨɦ ɫɥɭɱɚɟ. ȼ ɫɥɭɱɚɟ ɧɟɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ, ɩɪɢɦɟɪɧɨ ɞɨ 
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50 Ɇɛɢɬ/ɫ, ɞɚɠɟ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɧɨɝɨɦɨɞɨɜɨɝɨ ɜɨɥɨɤɧɚ, ɨɛɥɚɞɚɸɳɟɝɨ 

ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɨɞɨɜɨɣ ɞɢɫɩɟɪɫɢɟɣ ɫɢɫɬɟɦɚ ɩɟɪɟɞɚɱɢ ɧɟ ɛɭɞɟɬ ɢɦɟɬɶ ɫɬɪɨɝɢɯ 

ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɲɢɪɢɧɟ ɩɨɥɨɫɵ, ɩɨɤɚ ɞɥɢɧɚ ɜɨɥɨɤɧɚ ɧɟ ɩɪɟɜɵɫɢɬ ɩɪɢɦɟɪɧɨ 40 

ɤɦ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɢ ɧɚɪɚɫɬɚɧɢɹ ɨɩɬɢɱɟɫɤɨɝɨ ɢɫɬɨɱɧɢɤɚ ɢ 

ɞɟɬɟɤɬɨɪɚ ɫɬɚɧɨɜɹɬɫɹ ɧɟɫɭɳɟɫɬɜɟɧɧɵɦɢ. ɋɢɫɬɟɦɚ ɫɨ ɫɜɟɬɨɢɡɥɭɱɚɸɳɢɦ ɞɢɨɞɨɦ 

ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɢ pin-ɞɢɨɞɨɦ ɜ ɤɚɱɟɫɬɜɟ ɞɟɬɟɤɬɨɪɚ ɜ ɷɬɢɯ ɭɫɥɨɜɢɹɯ 

ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɜɩɨɥɧɟ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ 

ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɜɨɡɧɢɤɚɸɬ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɡɚɬɭɯɚɧɢɸ ɫɢɝɧɚɥɚ. ȿɫɥɢ 

ɭɫɬɚɧɨɜɥɟɧɚ ɞɥɢɧɚ ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɨɝɨ ɤɚɛɟɥɹ ɢɥɢ ɩɨɬɟɪɢ 

ɜ ɧɟɦ, ɬɨ ɫɩɨɫɨɛɨɦ ɛɨɪɶɛɵ ɫ ɩɨɬɟɪɹɦɢ ɨɫɬɚɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɚɞɟɤɜɚɬɧɨɝɨ 

ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɢɟɦɧɢɤɚ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɞɟɬɟɤɬɨɪɚ ɧɚ APD. Ɍɚɤɠɟ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɜɨɥɨɤɧɨ ɫ 

ɦɟɧɶɲɢɦɢ ɩɨɬɟɪɹɦɢ ɢɥɢ ɫ ɞɪɭɝɨɣ ɪɚɛɨɱɟɣ ɞɥɢɧɨɣ ɜɨɥɧɵ ɢɥɢ ɪɚɫɫɦɨɬɪɟɬɶ ɜ 

ɤɚɱɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɜɚɪɢɚɧɬɚ ɤɨɦɛɢɧɚɰɢɸ ɥɚɡɟɪɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɢ PIN-

ɞɢɨɞɚ ɜɦɟɫɬɨ LED-ɢɫɬɨɱɧɢɤɚ ɢ APD-ɞɢɨɞɚ. 

ɋɬɨɢɬ ɫɤɚɡɚɬɶ ɧɟɫɤɨɥɶɤɨ ɫɥɨɜ ɨ ɬɟɯ ɬɟɯɧɨɥɨɝɢɹɯ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɜ 

ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɯ ɥɢɧɢɹɯ ɩɟɪɟɞɚɱɢ. ɏɨɬɹ ɜ ɨɩɬɢɱɟɫɤɢɯ ɥɢɧɢɹɯ 

ɩɪɢɦɟɧɹɸɬɫɹ ɢ ɚɧɚɥɨɝɨɜɵɟ, ɢ ɰɢɮɪɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɞɚɱɢ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, 

ɨɧɢ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɰɢɮɪɨɜɭɸ ɩɟɪɟɞɚɱɭ ɫɢɝɧɚɥɚ, ɩɨɫɤɨɥɶɤɭ ɷɬɨ ɩɨɡɜɨɥɹɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɨɩɬɢɱɟɫɤɨɝɨ ɜɨɥɨɤɧɚ ɤɚɤ ɫɪɟɞɵ ɩɟɪɟɞɚɱɢ ɢ 

ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬɶ ɫɤɨɪɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɩɟɪɟɞɚɱɢ. ɉɪɢ ɚɧɚɥɨɝɨɜɨɣ ɩɟɪɟɞɚɱɟ 

ɩɪɢɦɟɧɹɟɬɫɹ ɫɬɚɧɞɚɪɬɧɚɹ ɩɪɨɰɟɞɭɪɚ ɱɚɫɬɨɬɧɨɝɨ ɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɹ ɤɚɧɚɥɨɜ, 

ɞɨɫɬɚɜɲɚɹɫɹ ɜ ɧɚɫɥɟɞɫɬɜɨ ɨɬ ɤɨɚɤɫɢɚɥɶɧɵɯ ɦɚɝɢɫɬɪɚɥɟɣ. ɉɪɢ ɰɢɮɪɨɜɨɣ ɩɟɪɟɞɚɱɟ 

ɜ ɪɚɡɧɨɟ ɜɪɟɦɹ ɩɪɢɦɟɧɹɥɨɫɶ ɬɪɢ ɫɩɨɫɨɛɚ. ɉɟɪɜɵɣ, ɩɨɹɜɢɜɲɢɣɫɹ ɜ ɧɚɱɚɥɟ 80-ɯ 

ɝɨɞɨɜ, ɛɵɥ ɨɫɧɨɜɚɧ ɧɚ ɜɪɟɦɟɧɧɨɦ ɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ PDH 

(ɩɥɟɡɢɨɯɪɨɧɧɨɣ ɰɢɮɪɨɜɨɣ ɢɟɪɚɪɯɢɢ). ɗɬɨɬ ɫɩɨɫɨɛ ɩɪɢɦɟɧɹɥɫɹ ɜ ɩɟɪɜɵɯ 

ɰɢɮɪɨɜɵɯ ɦɚɝɢɫɬɪɚɥɹɯ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɬɨɝɞɚ ɤɨɚɤɫɢɚɥɶɧɵɦɢ, ɚ ɫɟɣɱɚɫ 

ɩɪɢɦɟɧɹɟɬɫɹ ɜɫɟ ɪɟɠɟ. ȼɬɨɪɨɣ ɫɩɨɫɨɛ ɰɢɮɪɨɜɨɣ ɩɟɪɟɞɚɱɢ, ɬɚɤɠɟ ɨɫɧɨɜɚɧɧɵɣ ɧɚ 

ɜɪɟɦɟɧɧɨɦ ɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɢ, ɢɫɩɨɥɶɡɭɟɬ ɬɟɯɧɨɥɨɝɢɸ SDH (ɫɢɧɯɪɨɧɧɨɣ 

ɰɢɮɪɨɜɨɣ ɢɟɪɚɪɯɢɢ). ɗɬɨɬ ɫɩɨɫɨɛ ɩɨɥɭɱɢɥ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɧɚɱɚɥɟ 90-ɯ ɝɨɞɨɜ 
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ɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨ ɫɟɣ ɞɟɧɶ. Ɍɪɟɬɶɟɣ ɬɟɯɧɨɥɨɝɢɟɣ ɩɟɪɟɞɚɱɢ ɩɨ 

ɨɩɬɢɱɟɫɤɨɦɭ ɜɨɥɨɤɧɭ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɧɨɜɚɹ ɢ ɩɟɪɫɩɟɤɬɢɜɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 

ɜɨɥɧɨɜɨɝɨ ɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɹ WDM. ɉɨɤɚ ɨɧɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɧɟɞɨɫɬɚɬɨɱɧɨ 

ɲɢɪɨɤɨ, ɜɨɡɦɨɠɧɨ, ɜ ɫɢɥɭ ɫɥɨɠɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɚɡɥɢɱɧɵɟ ɫɟɬɟɜɵɟ ɫɥɭɠɛɵ 

ɢɫɩɨɥɶɡɭɸɬ ɢɧɬɟɪɮɟɣɫ ɮɢɡɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɦɨɞɟɥɢ OSI, ɩɪɟɞɨɫɬɚɜɥɹɟɦɨɣ ɢɦ 

ɬɪɚɧɫɩɨɪɬɧɨɣ ɬɟɯɧɨɥɨɝɢɟɣ TDM ɢɥɢ WDM. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɧɚ ɧɚɥɢɱɢɟ ɩɪɨɬɟɱɟɤ ɜ ɤɨɪɩɭɫɟ 

ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɛɭɞɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɚ ɧɚ ɨɫɧɨɜɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɜɭɯ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɨɜ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ 

ɤɨɪɩɭɫɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɛɭɞɟɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɞɚɬɱɢɤ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɵɣ 

ɩɨɦɢɦɨ ɫɜɨɟɣ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɢ, ɪɚɡɥɢɱɚɟɬ ɠɢɞɤɭɸ ɫɪɟɞɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟё 

ɩɥɨɬɧɨɫɬɢ. ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɢɞɚ ɩɪɨɬɟɱɟɤ, ɬɚɤ ɤɚɤ ɷɬɨ ɦɨɠɟɬ 

ɨɤɚɡɚɬɶɫɹ ɢ ɜɨɞɚ, ɢ ɦɚɫɥɨ. ɋɢɝɧɚɥ ɫ ɷɬɨɝɨ ɞɚɬɱɢɤɚ ɛɭɞɟɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɩɨ 

ɨɩɬɨɜɨɥɨɤɨɧɧɨɦɭ ɤɚɛɟɥɸ ɜɜɟɪɯ ɜɞɨɥɶ ɜɚɥɚ ɞɨ ɭɪɨɜɧɹ ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ, ɩɨɫɥɟ 

ɱɟɝɨ ɫ ɩɨɦɨɳɶɸ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɫɬɚɧɨɜɢɬɫɹ ɪɚɞɢɨɫɢɝɧɚɥɨɦ ɢ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ 

ɳɢɬɟ ɭɩɪɚɜɥɟɧɢɹ. 

Ɍɚɤɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɨɩɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɜ 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ, ɫɨɞɟɪɠɚɳɢɣ ɩɚɪɚɥɥɟɥɶɧɨ ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ ɞɜɭɦ ɨɛɳɢɦ 

ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɲɢɧɚɦ, ɩɟɪɜɚɹ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɡɚɞɚɸɳɢɦ ɜɯɨɞɨɦ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɮɨɬɨɹɱɟɣɤɢ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɜɤɥɸɱɚɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɫɨɟɞɢɧɟɧɧɵɟ ɮɨɬɨɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɢ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɪɟɡɨɧɚɬɨɪ, 

ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɨɬɥɢɱɧɭɸ ɨɬ ɞɪɭɝɢɯ ɬɨɥɳɢɧɭ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 

ɫɥɨɹ, ɩɪɢɱɟɦ ɡɚɞɚɸɳɢɣ ɜɯɨɞ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɹɜɥɹɟɬɫɹ ɜɯɨɞɨɦ 

ɲɢɪɨɤɨɩɨɥɨɫɧɨɝɨ ɫɢɝɧɚɥɚ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ, ɫ ɰɟɥɶɸ ɭɜɟɥɢɱɟɧɢɹ 

ɬɨɱɧɨɫɬɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɭɬɟɦ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɜɵɲɟɧɢɹ ɪɚɛɨɱɢɯ 

ɱɚɫɬɨɬ, ɮɨɬɨɹɱɟɣɤɢ ɜɵɩɨɥɧɟɧɵ ɧɚ ɟɞɢɧɨɣ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɣ ɩɨɞɥɨɠɤɟ ɫ 

ɨɬɜɟɪɫɬɢɹɦɢ, ɮɨɬɨɱɭɜɫɬɜɢɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ 

ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɮɨɬɨɞɢɨɞɨɜ, ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫ 

ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɪɟɡɨɧɚɬɨɪɚɦɢ ɢ ɫɨɟɞɢɧɟɧɵ ɫ ɧɢɦɢ ɜɜɟɞɟɧɧɵɦ ɟɞɢɧɵɦ 

ɷɥɟɤɬɪɨɞɨɦ, ɩɪɢɱɟɦ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɪɟɡɨɧɚɬɨɪ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ 
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ɡɚɤɥɸɱɟɧɧɨɝɨ ɦɟɠɞɭ ɬɨɧɤɨɩɥɟɧɨɱɧɵɦɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɫɥɨɹɦɢ 

ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɥɨɹ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɬɨɧɤɨɩɥɟɧɨɱɧɨɣ 

ɦɟɦɛɪɚɧɟ, ɤɨɬɨɪɚɹ ɩɪɢɤɪɟɩɥɟɧɚ ɤ ɤɪɚɹɦ. 

Ɉɩɬɢɤɨ-ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɧɚɡɵɜɚɸɬ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ, ɜ ɤɨɬɨɪɵɯ 

ɢɡɦɟɪɹɟɦɚɹ ɧɟɷɥɟɤɬɪɢɱɟɫɤɚɹ ɜɟɥɢɱɢɧɚ ɢ ɜɵɯɨɞɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɜɹɡɚɧɵ 

ɩɨɬɨɤɨɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɨɩɬɢɱɟɫɤɨɝɨ ɞɢɚɩɚɡɨɧɚ ɜɨɥɧ - (300-0,003) 

ɦɤɦ. Ɉɩɬɢɤɨ-ɷɥɟɤɬɪɨɧɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɞɟɪɠɢɬ ɢɫɬɨɱɧɢɤ 

ɢɡɥɭɱɟɧɢɹ, ɨɩɬɢɱɟɫɤɢɣ ɤɚɧɚɥ ɢ ɩɪɢɟɦɧɢɤ ɢɡɥɭɱɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɷɧɟɪɝɢɹ 

ɢɡɥɭɱɟɧɢɹ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɜɵɯɨɞɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ. 

ɂɫɬɨɱɧɢɤɢ ɨɩɬɢɱɟɫɤɨɝɨ ɢɡɥɭɱɟɧɢɹ ɞɟɥɹɬɫɹ ɧɚ ɬɟɩɥɨɜɵɟ (ɥɚɦɩɵ 

ɧɚɤɚɥɢɜɚɧɢɹ) ɢ ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ (ɝɚɡɨɪɚɡɪɹɞɧɵɟ ɥɚɦɩɵ, ɨɩɬɢɱɟɫɤɢɟ ɤɜɚɧɬɨɜɵɟ 

ɝɟɧɟɪɚɬɨɪɵ-ɥɚɡɟɪɵ ɢ ɫɜɟɬɨɞɢɨɞɵ). ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɢɫɬɨɱɧɢɤɨɦ ɢɡɥɭɱɟɧɢɹ 

ɹɜɥɹɟɬɫɹ ɫɚɦ ɨɛɴɟɤɬ ɢɡɦɟɪɟɧɢɹ. 

ɉɪɢɟɦɧɢɤɢ ɨɩɬɢɱɟɫɤɨɝɨ ɢɡɥɭɱɟɧɢɹ ɞɟɥɹɬɫɹ ɧɚ ɬɟɩɥɨɜɵɟ ɢ 

ɮɨɬɨɷɥɟɤɬɪɨɧɧɵɟ. 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɬɟɩɥɨɜɵɯ ɩɪɢɟɦɧɢɤɨɜ ɨɫɧɨɜɚɧ ɧɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ 

ɷɧɟɪɝɢɢ ɢɡɥɭɱɟɧɢɹ ɜ ɬɟɩɥɨɜɭɸ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɟɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɜ 

ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɬɟɪɦɨɷɥɟɦɟɧɬɵ, ɛɨɥɨɦɟɬɪɵ ɢ 

ɩɢɪɨɷɥɟɤɬɪɢɤɢ. Ɍɟɪɦɨɷɥɟɦɟɧɬ - ɷɬɨ ɬɨɧɤɢɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɞɢɫɤ ɫ ɡɚɱɟɪɧɟɧɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɶɸ, ɤɨɬɨɪɨɣ ɤɚɫɚɟɬɫɹ ɪɚɛɨɱɢɣ ɫɩɚɣ ɬɟɪɦɨɩɚɪɵ (ɞɢɫɤ ɩɨɞ 

ɜɨɡɞɟɣɫɬɜɢɟɦ ɥɭɱɢɫɬɨɣ ɷɧɟɪɝɢɢ ɧɚɝɪɟɜɚɟɬɫɹ). ȼ ɛɨɥɨɦɟɬɪɚɯ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɢɡɦɟɧɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɱɟɪɧɟɧɧɨɣ ɬɨɧɤɨɣ ɩɨɥɨɫɤɢ ɢɡ 

ɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɢɥɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɨɜɵɲɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɜɵɡɜɚɧɧɨɝɨ ɨɛɥɭɱɟɧɢɟɦ. ɉɢɪɨɷɥɟɤɬɪɢɤ - ɷɬɨ ɤɪɢɫɬɚɥɥ, 

ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɨɥɹɪɢɡɚɰɢɹ ɤɨɬɨɪɨɝɨ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ, 

ɜɵɡɜɚɧɧɨɦ ɩɨɝɥɨɳɟɧɢɟɦ ɩɚɞɚɸɳɟɝɨ ɧɚ ɧɟɝɨ ɢɡɥɭɱɟɧɢɹ. 

ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɨɩɬɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɮɨɬɨɩɪɢɟɦɧɢɤɚɦɢ, ɢɫɩɨɥɶɡɭɸɳɢɦɢ ɪɚɡɥɢɱɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɷɮɮɟɤɬɵ. 

Ɏɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɢɟɦɧɢɤɢ ɢɡɥɭɱɟɧɢɹ ɞɟɥɹɬ ɧɚ ɞɜɟ ɝɪɭɩɩɵ - 

ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɢɟɦɧɢɤɢ ɧɚ ɨɫɧɨɜɟ ɜɧɭɬɪɟɧɧɟɝɨ ɮɨɬɨɷɮɮɟɤɬɚ ɢ 
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ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɧɚ ɨɫɧɨɜɟ ɜɧɟɲɧɟɝɨ ɮɨɬɨɷɮɮɟɤɬɚ. Ⱦɟɣɫɬɜɢɟ 

ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɟɦɧɢɤɨɜ ɢɡɥɭɱɟɧɢɹ ɨɫɧɨɜɚɧɨ ɧɚ ɢɡɦɟɧɟɧɢɢ ɷɥɟɤɬɪɨɧɧɨɣ 

ɫɬɪɭɤɬɭɪɵ ɜɟɳɟɫɬɜɚ ɩɪɢ ɟɝɨ ɨɛɥɭɱɟɧɢɢ. Ɉɫɧɨɜɧɵɦɢ ɬɢɩɚɦɢ ɬɚɤɢɯ ɩɪɢɟɦɧɢɤɨɜ 

ɹɜɥɹɸɬɫɹ ɮɨɬɨɷɥɟɦɟɧɬɵ, ɮɨɬɨɪɟɡɢɫɬɨɪɵ, ɮɨɬɨɞɢɨɞɵ, ɮɨɬɨɬɪɚɧɡɢɫɬɨɪɵ, 

ɦɧɨɝɨɷɥɟɦɟɧɬɧɵɟ ɬɜɟɪɞɨɬɟɥɶɧɵɟ ɩɪɢɟɦɧɢɤɢ ɢɡɥɭɱɟɧɢɹ. 

ȼɧɭɬɪɟɧɧɢɦ ɷɮɮɟɤɬɨɦ ɧɚɡɵɜɚɸɬ ɩɪɨɰɟɫɫ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɢɡɥɭɱɟɧɢɹ ɫ ɜɟɳɟɫɬɜɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɷɧɟɪɝɢɹ 

ɤɜɚɧɬɨɜ ɢɡɥɭɱɟɧɢɹ ɩɟɪɟɞɚɟɬɫɹ ɷɥɟɤɬɪɨɧɚɦ ɜɟɳɟɫɬɜɚ, ɢɡɦɟɧɹɸɳɢɦ ɜ ɧɟɦ ɫɜɨɟ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ. 

Ɋɚɫɫɦɨɬɪɢɦ ɨɛɳɢɟ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɮɨɬɨɩɪɢɟɦɧɢɤɨɜ ɩɚɪɚɦɟɬɪɵ ɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɜɚɠɧɵɟ ɞɥɹ ɢɯ ɜɵɛɨɪɚ: ɩɚɪɚɦɟɬɪɵ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, 

ɩɨɪɨɝɨɜɵɟ ɢ ɲɭɦɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɚɪɚɦɟɬɪɵ ɜɪɟɦɟɧɧɵɯ ɢ ɫɩɟɤɬɪɚɥɶɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

ɋɩɟɤɬɪɚɥɶɧɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ S ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɢɡɦɟɧɟɧɢɹ 

ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɮɨɬɨɩɪɢɟɦɧɢɤɚ (ɧɚɩɪɹɠɟɧɢɹ du ɢɥɢ ɬɨɤɚ dI) ɤ ɜɵɡɜɚɜɲɟɦɭ 

ɷɬɨ ɢɡɦɟɧɟɧɢɟ ɦɨɧɨɯɪɨɦɚɬɢɱɟɫɤɨɦɭ ɩɨɬɨɤɭ: 

 S = dUdФ  или S = dIdФ                                                                                                  ሺͳሻ 

 

ɉɨɪɨɝɨɦ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ (ɩɨɪɨɝɨɜɵɦ ɩɨɬɨɤɨɦ) Ɏɩ ɧɚɡɵɜɚɸɬ 

ɦɢɧɢɦɚɥɶɧɭɸ ɜɟɥɢɱɢɧɭ ɷɮɮɟɤɬɢɜɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɢɧɭɫɨɢɞɚɥɶɧɨ-

ɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ ɩɨɬɨɤɚ ɢɡɥɭɱɟɧɢɹ, ɩɚɞɚɸɳɟɝɨ ɧɚ ɩɪɢɟɦɧɢɤ, ɩɪɢ ɤɨɬɨɪɨɦ 

ɫɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɪɚɜɧɨ ɫɪɟɞɧɟɦɭ 

ɤɜɚɞɪɚɬɢɱɟɫɤɨɦɭ ɡɧɚɱɟɧɢɸ ɲɭɦɚ ɜ ɟɞɢɧɢɱɧɨɣ ɩɨɥɨɫɟ ɱɚɫɬɨɬ: 

 Фп = √𝑉̅ш2𝑆௨ ,                                                                                                                    ሺʹሻ 

 

ɝɞɟ Sv - ɢɧɬɟɝɪɚɥɶɧɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɨ ɧɚɩɪɹɠɟɧɢɸ, ɩɨɪɨɝ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɮɨɬɨɩɪɢɟɦɧɢɤɚ ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɦɚɥɵɟ ɫɢɝɧɚɥɵ. 
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Ȼɵɫɬɪɨɞɟɣɫɬɜɢɟ ɮɨɬɨɩɪɢɟɦɧɢɤɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ tɩɢ 

ɩɪɨɦɟɠɭɬɤɨɦ ɜɪɟɦɟɧɢ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɢɝɧɚɥ ɧɚ ɜɵɯɨɞɟ ɩɪɢɟɦɧɢɤɚ 

ɢɡɥɭɱɟɧɢɹ ɭɦɟɧɶɲɚɟɬɫɹ ɜ ɫ ɪɚɡ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɨɛɥɭɱɟɧɢɹ ɩɪɢɟɦɧɢɤɚ. Ȼɨɥɟɟ 

ɩɨɥɧɨ ɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɮɨɬɨɩɪɢɟɦɧɢɤɚ ɨɩɢɫɵɜɚɸɬɫɹ ɱɚɫɬɨɬɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ - ɡɚɜɢɫɢɦɨɫɬɶɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢɟɦɧɢɤɚ ɨɬ ɱɚɫɬɨɬɵ 

ɦɨɞɭɥɹɰɢɢ ɩɚɞɚɸɳɟɝɨ ɧɚ ɧɟɝɨ ɩɨɬɨɤɚ ɢɡɥɭɱɟɧɢɹ. 

ɋɩɟɤɬɪɚɥɶɧɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ - ɡɚɜɢɫɢɦɨɫɬɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

ɮɨɬɨɩɪɢɟɦɧɢɤɚ ɨɬ ɞɥɢɧɵ ɜɨɥɧɵ X. ɋɩɟɤɬɪɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɦɚɬɟɪɢɚɥɨɦ, ɢɡ ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɨɜɥɟɧ ɩɪɢɟɦɧɢɤ ɢɡɥɭɱɟɧɢɹ. 

ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ - ɷɬɨ ɡɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ ɩɨɥɟɡɧɨɝɨ 

ɫɢɝɧɚɥɚ ɧɚ ɜɵɯɨɞɟ ɮɨɬɨɩɪɢёɦɧɢɤɚ ɨɬ ɜɟɥɢɱɢɧɵ ɩɨɬɨɤɚ ɢɡɥɭɱɟɧɢɹ, ɩɚɞɚɸɳɟɝɨ ɧɚ 

ɟɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ. 

Ⱦɟɣɫɬɜɢɟ ɮɨɬɨɪɟɡɢɫɬɨɪɨɜ ɨɫɧɨɜɚɧɨ ɧɚ ɷɮɮɟɤɬɟ ɮɨɬɨɩɪɨɜɨɞɢɦɨɫɬɢ 

(ɜɧɭɬɪɟɧɧɟɦ ɮɨɬɨɷɮɮɟɤɬɟ), ɡɚɤɥɸɱɚɸɳɟɦɫɹ ɜ ɨɛɪɚɡɨɜɚɧɢɢ ɫɜɨɛɨɞɧɵɯ 

ɧɨɫɢɬɟɥɟɣ ɡɚɪɹɞɨɜ ɜ ɩɨɥɭɩɪɨɜɨɞɧɢɤɟ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɚɞɚɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ. 

ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɜɤɥɸɱɟɧɢɹ ɮɨɬɨɪɟɡɢɫɬɨɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 7. 

 

Ɋɢɫɭɧɨɤ 7 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɮɨɬɨɪɟɡɢɫɬɨɪɚ 

 

Ɏɨɬɨɪɟɡɢɫɬɨɪɵ ɧɚɯɨɞɹɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɢɥɭ ɫɜɨɢɯ ɩɪɟɢɦɭɳɟɫɬɜ 

ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ ɲɢɪɨɤɨɦ 

ɫɩɟɤɬɪɚɥɶɧɨɦ ɞɢɚɩɚɡɨɧɟ, ɯɨɪɨɲɚɹ ɩɨɪɨɝɨɜɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ. 

Ɏɨɬɨɞɢɨɞɵ ɢ ɢɯ ɪɚɡɧɨɜɢɞɧɨɫɬɢ (ɥɚɜɢɧɧɵɟ ɮɨɬɨɞɢɨɞɵ, pin ɮɨɬɨɞɢɨɞɵ, 

ɞɪɟɣɮɨɜɵɟ ɮɨɬɨɞɢɨɞɵ), ɮɨɬɨɬɪɚɧɡɢɫɬɨɪɵ ɨɬɧɨɫɹɬɫɹ ɤ ɝɪɭɩɩɟ ɩɪɢɟɦɧɢɤɨɜ 

ɢɡɥɭɱɟɧɢɹ ɫ ɪ-ɩ ɩɟɪɟɯɨɞɚɦɢ. Ɏɨɬɨɞɢɨɞɵ ɪɚɛɨɬɚɸɬ ɜ ɮɨɬɨɜɨɥɶɬɚɢɱɟɫɤɨɦ ɪɟɠɢɦɟ 



41 
 

(ɛɟɡ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ) ɢ ɜ ɮɨɬɨɞɢɨɞɧɨɦ ɪɟɠɢɦɟ (ɫ ɜɧɟɲɧɢɦ 

ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ). ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɮɨɬɨɞɢɨɞɨɜ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 8. 

 

Ɋɢɫɭɧɨɤ 8 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɮɨɬɨɞɢɨɞɚ: ɚ) ɮɨɬɨɞɢɨɞɧɵɣ ɪɟɠɢɦ; ɛ) 

ɮɨɬɨɜɨɥɶɬɚɢɱɟɫɤɢɣ ɪɟɠɢɦ 

 

Ⱦɨɫɬɨɢɧɫɬɜɚɦɢ ɮɨɬɨɞɢɨɞɧɨɝɨ ɪɟɠɢɦɚ ɹɜɥɹɸɬɫɹ: ɛɨɥɶɲɚɹ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, ɦɟɧɶɲɚɹ ɢɧɟɪɰɢɨɧɧɨɫɬɶ, ɛɨɥɶɲɚɹ ɥɢɧɟɣɧɨɫɬɶ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ; ɧɟɞɨɫɬɚɬɤɨɦ - ɛɨɥɶɲɢɟ ɲɭɦɵ. ɉɨɫɬɨɹɧɧɚɹ 

ɜɪɟɦɟɧɢ ɮɨɬɨɞɢɨɞɨɜ ɨɛɵɱɧɨ ɨɤɨɥɨ 10-5 - 10-6 ɫ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɢɧɬɟɝɪɚɥɶɧɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, 

ɮɨɬɨɬɪɚɧɡɢɫɬɨɪɵ ɭɫɬɭɩɚɸɬ ɮɨɬɨɞɢɨɞɚɦ ɩɨ ɫɬɚɛɢɥɶɧɨɫɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, 

ɛɵɫɬɪɨɞɟɣɫɬɜɢɸ ɢ ɩɨɪɨɝɨɜɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɩɪɨɱɧɨɟ ɦɟɫɬɨ ɫɬɚɥɢ ɡɚɧɢɦɚɬɶ ɦɧɨɝɨɷɥɟɦɟɧɬɧɵɟ ɬɜɟɪɞɨ-

ɬɟɥɶɧɵɟ ɩɪɢɟɦɧɢɤɢ ɢɡɥɭɱɟɧɢɹ, ɨɫɧɨɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ 

ɲɢɪɨɤɢɣ ɞɢɧɚɦɢɱɟɫɤɢɣ ɞɢɚɩɚɡɨɧ, ɫɬɚɛɢɥɶɧɨɫɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɦɚɥɵɟ ɝɚɛɚɪɢɬɵ 

ɢ ɦɚɫɫɚ, ɦɚɥɚɹ ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ. ɑɭɜɫɬɜɢɬɟɥɶɧɵɣ ɫɥɨɣ ɦɧɨɝɨɷɥɟɦɟɧɬɧɵɯ 

ɩɪɢɟɦɧɢɤɨɜ ɢɡɥɭɱɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɪɚɡɞɟɥɟɧɧɵɯ ɦɚɥɵɦɢ 

(ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɦɢɤɪɨɦɟɬɪɨɜ) ɩɪɨɦɟɠɭɬɤɚɦɢ ɢ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɜɢɞɟ ɥɢɧɟɣɤɢ 

ɢɥɢ ɞɜɭɦɟɪɧɨɣ ɫɬɪɭɤɬɭɪɵ - ɦɚɬɪɢɰɵ. 

ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɧɚɯɨɞɹɬ ɩɪɢɛɨɪɵ ɫ ɡɚɪɹɞɨɜɨɣ ɫɜɹɡɶɸ (ɞɚɥɟɟ ɉɁɋ) - ɩɪɢɟɦɧɢɤɢ ɢɡɥɭɱɟɧɢɹ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɩɬɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ 

ɉɁɋ ɫɨɫɬɨɢɬ ɢɡ ɫɨɜɨɤɭɩɧɨɫɬɢ ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɫɨ ɫɬɪɭɤɬɭɪɨɣ ɦɟɬɚɥɥ-ɨɤɢɫɟɥ-

ɩɨɥɭɩɪɨɜɨɞɧɢɤ (ɆɈɉ - ɤɨɧɞɟɧɫɚɬɨɪɨɜ), ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɨɩɢɫɚɧ ɜ 
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ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɭɱɟɛɧɢɤɚɯ ɢ ɦɨɧɨɝɪɚɮɢɹɯ. ȼ ɉɁɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɧɭɬɪɟɧɧɹɹ 

ɤɨɦɦɭɬɚɰɢɹ, ɱɬɨ ɫɨɡɞɚɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ - ɨɬɫɭɬɫɬɜɭɸɬ ɲɭɦɵ ɤɨɦɦɭɬɚɰɢɢ, 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɲɭɦ ɜ ɉɁɋ ɡɚɪɹɞɨɜɵɟ ɩɚɤɟɬɵ ɧɚ ɜɵɯɨɞɟ ɞɟɬɟɤɬɢɪɭɸɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɜɵɯɨɞɧɨɝɨ ɞɢɨɞɚ ɢɥɢ ɩɥɚɜɚɸɳɟɝɨ ɡɚɬɜɨɪɚ, ɢɦɟɸɳɟɝɨ ɦɚɥɭɸ ёɦɤɨɫɬɶ, 

ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɉɁɋ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɶɲɨɟ ɨɬɧɨɲɟɧɢɟ ɫɢɝɧɚɥ/ɲɭɦ. Ʌɢɧɟɣɧɵɟ 

ɉɁC ɢɦɟɸɬ ɛɨɥɟɟ ɩɪɨɫɬɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɫɱɢɬɵɜɚɧɢɹ ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɥɭɱɲɟɟ 

ɪɚɡɪɟɲɟɧɢɟ. ɇɚɩɪɢɦɟɪ, ɢɡɜɟɫɬɧɵ ɥɢɧɟɣɤɢ, ɢɦɟɸɳɢɟ ɞɥɢɧɭ 26 ɦɦ ɢ ɫɨɫɬɨɹɳɢɟ 

ɢɡ 1600 ɷɥɟɦɟɧɬɨɜ, ɪɚɡɦɟɪ ɹɱɟɣɤɢ ɩɨ ɨɫɢ ɫɤɚɧɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 16 ɦɤɦ, 

ɪɚɡɪɟɲɟɧɢɟ ɪɚɜɧɨ 800 ɩɚɪ ɥɢɧɢɣ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɚɧɵ ɦɚɬɪɢɰɵ ɫ 

ɮɨɪɦɚɬɨɦ ɢɡɨɛɪɚɠɟɧɢɹ 12,5x12,5 ɦɦ ɢ ɫ ɱɢɫɥɨɦ ɷɥɟɦɟɧɬɨɜ (480x380) ɢ 

(496x576). 

ɋɬɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɁɋ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9. ȼɵɯɨɞɧɨɣ 

ɫɢɝɧɚɥ ɡɚɜɢɫɢɬ ɨɬ ɷɧɟɪɝɢɢ ɩɚɞɚɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɢ ɨɬ ɜɪɟɦɟɧɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ, 

ɨɛɚ ɩɚɪɚɦɟɬɪɚ ɫɜɹɡɚɧɵ ɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ: 

 𝑉ВС = К ∙ 𝑆௩ ∙ Ф,                                                                                                    (3) 

 

ɝɞɟ Ʉ - ɩɨɫɬɨɹɧɧɚɹ, ɡɚɜɢɫɹɳɚɹ ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɢɫɬɨɱɧɢɤɚ, ɫɪɟɞɵ ɢ ɨɩɬɢɱɟɫɤɨɣ 

ɫɢɫɬɟɦɵ. 

 

 

Ɋɢɫɭɧɨɤ 9 – ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɁɋ 

 

ȼ ɫɢɫɬɟɦɟ ɤɨɧɬɪɨɥɹ ɩɟɱɚɬɧɵɯ ɩɥɚɬ ɢ ɮɨɬɨɲɚɛɥɨɧɨɜ ɨɩɬɢɤɨ-ɷɥɟɤɬɪɢɱɟɫɤɢɣ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɥɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ ɨɛɴɟɤɬɟ (ɪɢɫɭɧɨɤ 10). 
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Ɋɢɫɭɧɨɤ 10 – Ɉɩɬɢɤɨ-ɷɥɟɤɬɪɨɧɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

 

ɉɟɱɚɬɧɚɹ ɩɥɚɬɚ (ɉɉ) ɨɫɜɟɳɚɟɬɫɹ, ɨɩɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ Ɉɋ ɮɨɪɦɢɪɭɟɬ 

ɢɡɨɛɪɚɠɟɧɢɟ ɉɉ ɜ ɩɥɨɫɤɨɫɬɢ ɦɚɬɪɢɰɵ ɉɁɋ ɬɢɩɚ Ʉ1200ɐɆ1. ɂɡɨɛɪɚɠɟɧɢɟ 

ɪɚɡɦɟɪɧɨɫɬɶɸ (256x256) ɢ 16 ɝɪɚɞɚɰɢɹɦɢ ɹɪɤɨɫɬɢ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɚɥɝɨɪɢɬɦɚɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɟ ɝɚɛɚɪɢɬɨɜ ɉɉ, 

ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɢ ɤɨɧɬɚɤɬɧɵɯ ɩɥɨɳɚɞɨɤ, ɨɰɟɧɤɚ ɪɚɡɪɵɜɨɜ ɢ ɧɟɞɨɩɭɫɬɢɦɵɯ 

ɫɛɥɢɠɟɧɢɣ ɩɪɨɜɨɞɧɢɤɨɜ ɢ ɬ.ɞ. 

Ⱦɥɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɬɢɤɨ-ɷɥɟɤɬɪɢɱɟɫɤɢɣ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ LeCroy OE695G. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ: 

 ɋɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɪɚɡɥɢɱɧɵɦɢ ɨɫɰɢɥɥɨɝɪɚɮɚɦɢ; 

 ɑɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ: ɨɬ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ (DC) ɞɨ 9,5 ȽȽɰ 

(ɷɥɟɤɬɪɢɱɟɫɤɢɣ, -3 ɞȻ); 

 ɉɨɞɞɟɪɠɤɚ ɫɬɚɧɞɚɪɬɨɜ: ɨɬ 8GFC ɞɨ 10GFC FEC, ɢɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ 

ɧɚɫɬɪɨɣɤɢ (ɞɨ 12.5 Ƚɛɢɬ/ɫ); 

 ɒɢɪɨɤɨɩɨɥɨɫɧɵɣ ɪɟɠɢɦ (ɛɟɡ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɬɚɤɬɨɜɨɣ ɱɚɫɬɨɬɵ); 

 Ɉɩɬɢɱɟɫɤɢɣ ɜɯɨɞ: ɞɥɹ ɦɭɥɶɬɢɦɨɞɨɜɨɝɨ (62.5/125 ɦɤɦ) ɢɥɢ ɨɞɧɨɦɨɞɨɜɨɝɨ 

ɜɨɥɨɤɧɚ; 

 ɒɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɞɥɢɧ ɨɩɬɢɱɟɫɤɢɯ ɜɨɥɧ: 750 ɧɦ … 1650 ɧɦ; 

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɢɤɨɜɚɹ ɦɨɳɧɨɫɬɶ: +7 ɞȻɦ (5 ɦȼɬ); 

 ɇɢɡɤɢɣ ɭɪɨɜɟɧɶ ɲɭɦɚ: ɧɟ ɩɪɟɜɵɲɚɟɬ 25 ɩȼɬ/Ƚɰ; 

 Ɉɩɬɨ-ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ OE695G ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɟɧ ɩɪɢ 

ɚɧɚɥɢɡɟ ɝɥɚɡɤɨɜɵɯ ɞɢɚɝɪɚɦɦ (EyeMask), ɚ ɬɚɤɠɟ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɩɪɢɟɦɨ-ɩɟɪɟɞɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ȼɈɅɋ: 
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- Ⱥɦɩɥɢɬɭɞɚ ɨɩɬɢɱɟɫɤɨɣ ɦɨɞɭɥɹɰɢɢ (OMA), ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ 

ɪɚɡɧɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ ɰɢɮɪɨɜɨɝɨ 

ɫɢɝɧɚɥɚ; 

- Ʉɨɷɮɮɢɰɢɟɧɬ ɷɤɫɬɢɧɤɰɢɢ (ER) – ɨɬɧɨɲɟɧɢɟ ɷɬɢɯ ɭɪɨɜɧɟɣ. 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ OE695G ɫɨɞɟɪɠɢɬ ɜɫɬɪɨɟɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ, ɫɨɞɟɪɠɚɳɟɟ ɮɢɥɶɬɪɵ ɨɩɨɪɧɵɯ ɫɢɝɧɚɥɨɜ ɞɥɹ ɫɬɚɧɞɚɪɬɨɜ 

FiberChannel, Ethernet, ɢ ɫɬɚɧɞɚɪɬɨɜ ɫɜɹɡɢ ITU. ɗɬɢ ɮɢɥɶɬɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

4-ɩɨɥɸɫɧɵɣ ɮɢɥɶɬɪ Ȼɟɫɫɟɥɹ Ɍɨɦɩɫɨɧɚ ɧɢɡɤɢɯ ɱɚɫɬɨɬ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ 

ɫɨɝɥɚɫɨɜɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɪɚɤɬɚ ɨɫɰɢɥɥɨɝɪɚɮɚ ɢ ɨɩɬɢɤɨ-ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɱɢɬɵɜɚɟɬɫɹ ɩɨɥɨɫɚ ɩɪɨɩɭɫɤɚɧɢɹ 

ɨɫɰɢɥɥɨɝɪɚɮɚ ɢ ɩɨɬɟɪɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ (ɬɢɩɢɱɧɨ 1,6 ɞȻ). ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ 

ɨɩɬɢɱɟɫɤɢɣ ɦɨɞɭɥɶ OE695G ɦɨɠɟɬ ɛɵɬɶ ɜɫɬɪɨɟɧ ɩɪɢɟɦɧɢɤ ɩɨ 

ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɥɸɛɭɸ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɨ 12 Ƚɛɢɬ/ɫ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɨɩɬɢɱɟɫɤɢɣ ɦɨɞɭɥɶ OE695G ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɛɟɡ ɤɚɤɨɝɨ-ɥɢɛɨ ɩɪɢɟɦɧɢɤɚ, 

ɨɛɟɫɩɟɱɢɜɚɹ ɩɨɥɨɫɭ ɩɪɨɩɭɫɤɚɧɢɹ ɞɨ 9,5 ȽȽɰ ɢ ɜɪɟɦɹ ɧɚɪɚɫɬɚɧɢɹ 45 ɩɫ ɧɚ ɭɪɨɜɧɟ 

ɫɢɝɧɚɥɚ 10%-90% ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɫɰɢɥɥɨɝɪɚɮɨɜ LeCroy ɫ ɫɨɛɫɬɜɟɧɧɨɣ 

ɩɨɥɨɫɨɣ ɩɪɨɩɭɫɤɚɧɢɹ 20 ȽȽɰ.  

Ⱦɥɹ ɞɚɧɧɨɝɨ ɨɩɬɢɱɟɫɤɨɝɨ ɦɨɞɭɥɹ ɫɭɳɟɫɬɜɭɟɬ ɨɩɰɢɨɧɚɥɶɧɵɣ ɫɟɪɬɢɮɢɤɚɬ 

ɤɚɥɢɛɪɨɜɤɢ OE695G-REFCAL.  ɗɬɨɬ ɞɨɤɭɦɟɧɬ ɛɭɞɟɬ ɫɨɞɟɪɠɚɬɶ ɫɜɟɞɟɧɢɹ ɨ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ Ⱥɑɏ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɫɬɚɧɞɚɪɬɧɵɯ ɩɪɢɟɦɧɢɤɨɜ ɩɨɥɶɡɨɜɚɬɟɥɹ 

(ɫɨ ɫɤɨɪɨɫɬɹɦɢ ɩɟɪɟɞɚɱɢ ɞɨ 12,5 Ƚɛɢɬ/ɫ), ɨ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ Ⱥɑɏ ɫ ɭɱɟɬɨɦ ɜɫɟɯ 

4-ɯ ɤɚɧɚɥɨɜ ɨɫɰɢɥɥɨɝɪɚɮɚ, ɚ ɬɚɤɠɟ ɬɢɩɢɱɧɵɟ ɞɚɧɧɵɟ ɨ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ Ⱥɏɑ ɧɚ 

ɞɪɭɝɢɯ ɤɨɷɮɮɢɰɢɟɧɬɚɯ ɨɬɤɥɨɧɟɧɢɹ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ OE695G ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɩɪɢɥɨɠɟɧɢɢ Ⱥ Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ OE695G. 
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3 ɍɫɬɚɧɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɩɪɨɬɟɱɟɤ ɜ ɤɨɪɩɭɫɟ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 

Ⱦɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɧɚ ɧɚɥɢɱɢɟ ɩɪɨɬɟɱɟɤ ɜ ɤɨɪɩɭɫɟ 

ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɟɞɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɨɩɬɢɱɟɫɤɨɝɨ 

ɞɚɬɱɢɤɚ ɜ ɤɨɪɩɭɫ ɬɭɪɛɢɧɵ, ɪɟɚɝɢɪɭɸɳɟɝɨ ɧɚ ɩɨɹɜɥɟɧɢɟ ɠɢɞɤɨɫɬɢ, ɩɨ ɩɥɨɬɧɨɫɬɢ 

ɨɬɥɢɱɚɸɳɟɣɫɹ ɨɬ ɜɨɞɵ. ɇɚ ɪɢɫɭɧɤɟ 11 ɩɪɟɞɫɬɚɜɥɟɧ ɫɩɨɫɨɛ ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɹ ɧɚ 

ɪɚɡɪɟɡɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
 

 

Ɋɢɫɭɧɨɤ 11 – ɋɩɨɫɨɛ ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɹ ɧɚ ɪɚɡɪɟɡɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
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Ⱦɥɹ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛ ɭɤɥɚɞɤɟ ɤɚɛɟɥɹ ɧɚ ɪɢɫɭɧɤɚɯ 12 ɢ 
13 ɩɨɤɚɡɚɧɵ ɩɪɢɛɥɢɠɟɧɧɵɟ ɪɚɡɪɟɡɵ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

 

Ɋɢɫɭɧɨɤ 12 – ɉɪɨɤɥɚɞɤɚ ɨɩɬɨɜɨɥɨɤɨɧɧɨɝɨ ɤɚɛɟɥɹ ɜ ɤɨɪɩɭɫɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

ɇɚ ɪɢɫɭɧɤɟ 12 ɢɡɨɛɪɚɠɟɧ ɨɩɬɢɱɟɫɤɢɣ ɞɚɬɱɢɤ ɫ ɩɨɞɜɟɞɟɧɧɵɦ ɤ ɧɟɦɭ ɱɟɪɟɡ 

ɨɬɜɟɪɫɬɢɟ ɜ ɲɬɨɤɟ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɬɨɜɨɥɨɤɨɧɧɵɦ ɤɚɛɟɥɟɦ. Ⱦɥɹ ɢɯ ɫɨɟɞɢɧɟɧɢɹ 

ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɨɬɜɟɪɫɬɢɟ ɜ ɩɨɪɲɧɟ 

ɝɢɞɪɨɬɭɪɛɢɧɵ. Ɍɚɤɠɟ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ ɞɚɜɥɟɧɢɹ ɜ ɤɨɪɩɭɫɟ 
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ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɫɥɟɞɭɟɬ ɭɩɥɨɬɧɢɬɶ ɷɬɨ ɨɬɜɟɪɫɬɢɟ, ɚ ɬɚɤɠɟ ɦɟɫɬɨ ɜɵɯɨɞɚ 

ɨɩɬɨɜɨɥɨɤɨɧɧɨɝɨ ɤɚɛɟɥɹ ɢɡ ɲɬɨɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

 

 

Ɋɢɫɭɧɨɤ 13 - ɉɪɨɤɥɚɞɤɚ ɨɩɬɨɜɨɥɨɤɨɧɧɨɝɨ ɤɚɛɟɥɹ ɜ ɤɨɪɩɭɫɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

ɉɨ ɨɩɬɨɜɨɥɨɤɨɧɧɨɦɭ ɤɚɛɟɥɸ, ɩɪɨɯɨɞɹɳɟɦɭ ɜɧɭɬɪɢ ɜɚɥɚ ɬɭɪɛɢɧɵ, 

ɨɩɬɢɱɟɫɤɢɣ ɫɢɝɧɚɥ ɛɭɞɟɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɧɚ ɨɩɬɢɤɨ-ɷɥɟɤɬɪɢɱɟɫɤɢɣ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɦɚɫɥɨɩɪɢɟɦɧɢɤɟ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɨɧ 

ɬɪɚɧɫɮɨɪɦɢɪɭɟɬɫɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ (ɪɢɫɭɧɨɤ 14). 
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Ɋɢɫɭɧɨɤ 14 – ɍɫɬɚɧɨɜɤɚ ɨɩɬɢɤɨ-ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɜ 
ɦɚɫɥɨɩɪɢёɦɧɢɤɟ 

 

ɉɨɫɥɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɢɝɧɚɥɚ ɢɡ ɨɩɬɢɱɟɫɤɨɝɨ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɨɧ 

ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɳɢɬ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɨɣ, ɝɞɟ ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ 

ɫɦɨɠɟɬ ɫɧɢɦɚɬɶ ɩɨɤɚɡɚɧɢɹ ɫ ɨɩɬɢɱɟɫɤɨɝɨ ɞɚɬɱɢɤɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɤɨɪɩɭɫɟ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

Ⱦɚɧɧɵɣ ɩɪɨɟɤɬ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ, ɬɚɤ ɤɚɤ ɟɝɨ ɨɛɳɚɹ ɫɬɨɢɦɨɫɬɶ 

ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 90 ɬɵɫɹɱ ɪɭɛɥɟɣ ɞɥɹ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɞɨɪɚɛɨɬɤɚɯ ɚɧɚɥɨɝɢɱɧɭɸ ɫɢɫɬɟɦɭ ɤɨɧɬɪɨɥɹ ɧɚɞ 

ɩɪɨɬɟɱɤɚɦɢ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɢ ɜ ɤɨɪɩɭɫɟ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ (ɪɢɫɭɧɨɤ 15). 
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Ɋɢɫɭɧɨɤ 15 – ɍɫɬɚɧɨɜɤɚ ɨɩɬɢɱɟɫɤɨɝɨ ɞɚɬɱɢɤɚ ɜ ɤɨɪɩɭɫɟ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɨɝɨ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 
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ɁȺɄɅɘɑȿɇɂȿ 

Ɂɚɞɚɱɚ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪ 

ɤɨɧɬɪɨɥɹ ɢ ɢɫɩɵɬɚɧɢɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɥɹ ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ 

ɞɟɮɟɤɬɨɜ, ɪɚɡɜɢɬɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɣɧɵɦ ɨɬɤɥɸɱɟɧɢɹɦ 

ɚɝɪɟɝɚɬɨɜ. 

ȼ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɛɵɥ ɩɪɟɞɥɨɠɟɧ ɫɩɨɫɨɛ 

ɭɫɬɚɧɨɜɤɢ ɢ ɩɨɞɤɥɸɱɟɧɢɹ ɞɚɬɱɢɤɚ ɜ ɤɨɪɩɭɫ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɝɨ ɪɚɛɨɱɟɝɨ 

ɤɨɥɟɫɚ ɞɥɹ ɤɨɧɬɪɨɥɹ ɧɚ ɧɚɥɢɱɢɟ ɩɪɨɬɟɱɟɤ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɬɶ 

ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɨɯɪɚɧɢɬɶ 

ɫɨɫɬɨɹɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɞɨɫɬɨɢɧɫɬɜ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɟɝɨ 

ɷɤɨɧɨɦɢɱɧɨɫɬɶ. Ɉɧɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɫɬɨɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɵ 

ɤɨɧɬɪɨɥɹ ɞɥɹ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 90 ɬɵɫɹɱ ɪɭɛɥɟɣ, ɱɬɨ 

ɛɨɥɟɟ ɱɟɦ ɜ ɞɜɚ ɪɚɡɚ ɦɟɧɶɲɟ, ɱɟɦ «ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɲɬɪɚɮɵ» ɡɚ ɡɚɝɪɹɡɧɟɧɢɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

 

  



51 
 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 
1. Ⱦɟɦɶɹɧɨɜ, ȼ.Ⱥ. Ɋɚɫɱɟɬɧɨ-ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɷɤɨɥɨɝɢɱɧɵɯ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ : ɞɢɫɫɟɪɬɚɰɢɹ … 

ɤɚɧɞɢɞɚɬɚ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ : 05.04.13 / Ⱦɟɦɶɹɧɨɜ ȼɥɚɞɢɦɢɪ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱ. – 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, 2013. – 151 ɫ. 

2. ȼɨɥɤɨɜ Ⱦ.Ɋ. Ɉɩɵɬ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɧɟɞɪɟɧɢɹ ɋȺɍ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɤɨɧɬɪɨɥɹ ɆȽɗɋ / Ⱦ.Ɋ. ȼɨɥɤɨɜ // Ƚɢɞɪɨɬɟɯɧɢɤɚ. – 2016. - №1. – ɋ. 10. 

3. Ɂɚɯɚɪɨɜ Ⱥ.Ⱥ. ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɧɚ ɨɫɧɨɜɟ ɜɨɥɨɤɨɧɧɨ-

ɨɩɬɢɱɟɫɤɢɯ ɞɚɬɱɢɤɨɜ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ / Ⱥ.Ⱥ.Ɂɚɯɚɪɨɜ // Ƚɢɞɪɨɬɟɯɧɢɤɚ. – 2015. – №3. – 

ɋ.27. 

4. ɘ.ɋ. ȼɚɫɢɥɶɟɜ Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ. IV-20 : ɧɚɭɱ. ɢɡɞ. / ɘ.ɋ. ȼɚɫɢɥɶɟɜ, 

ȼ.Ⱥ. ɍɦɨɜ, ɘ.Ɇ. ɂɫɚɟɜ. – Ɇɨɫɤɜɚ : Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1984. – 584 ɫ. 

5. Ⱥɧɞɪɟɟɜ ȼ.Ȼ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɢɞɪɨɬɭɪɛɢɧɚɦ : ɧɚɭɱ. ɢɡɞ. / ȼ.Ȼ. 

Ⱥɧɞɪɟɟɜ, Ƚ.Ⱥ. Ȼɪɨɧɨɜɫɤɢɣ, ɂ.ɋ. ȼɟɪɟɦɟɟɧɤɨ. – Ɇɨɫɤɜɚ : Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1984. 

– 465 ɫ. 

6. Ȼɪɨɧɨɜɫɤɢɣ Ƚ.Ⱥ. Ɍɟɯɧɨɥɨɝɢɹ ɝɢɞɪɨɬɭɪɛɨɫɬɪɨɟɧɢɹ : ɧɚɭɱ. ɢɡɞ. / Ƚ.Ⱥ. 

Ȼɪɨɧɨɜɫɤɢɣ, Ⱥ.ɂ. Ƚɨɥɶɞɮɚɪɛ, Ɋ.Ʉ. Ɏɚɫɭɥɚɬɢ. – Ɇɨɫɤɜɚ : Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1970. 

– 378 ɫ. 

7. ɍɝɨɥɨɜɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ : ɮɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 

13.06.1996 № 63-ɎɁ – Ɇɨɫɤɜɚ 2018. – 224 ɫ. 

8. ɇɚɭɱɧɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɞɢɫɫɟɪɬɚɰɢɣ ɢ ɚɜɬɨɪɟɮɟɪɚɬɨɜ 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.dissercat.com/ 

9. ɇɚɭɱɧɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: http://elibrary.ru/ 

10. Ʉɚɬɚɥɨɝ «ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] //  ȺɈ 

«ɉɪɢɋɌ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://prist.ru/ 

 
  



52 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ OE695G 

 

Ɍɚɛɥɢɰɚ Ⱥ.1 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ OE695G: 

Ɉɩɬɢɱɟɫɤɚɹ ɞɥɢɧɚ ɜɨɥɧɵ 
780 – 1550 ɧɦ (ɤɚɥɢɛɪɨɜɚɧɧɵɣ ɞɢɚɩɚɡɨɧ) 

750 – 1650 ɧɦ (ɧɟ ɤɚɥɢɛɪɨɜɚɧɧɵɣ ɞɢɚɩɚɡɨɧ)  

ɉɨɥɨɫɚ ɱɚɫɬɨɬ ɦɨɞɭɥɹɰɢɢ 

0 (DC)… 8,625 ȽȽɰ (-3 dBɟ, ɷɥɟɤɬɪɢɱɟɫɤɢɣ) 

0 (DC) … 11,64 ȽȽɰ (-3 dBo, ɨɩɬɢɱɟɫɤɢɣ) 

(ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɩɨɪɧɨɝɨ ɩɪɢɟɦɧɢɤɚ ) 

0 (DC) … 9,5 ȽȽɰ (-3 ɞȻɟ) 

0 (DC) … 12 ȽȽɰ (-6 ɞȻɟ) 

0 (DC) … 17 ȽȽɰ (-14 ɞȻɟ) 

(ɜɚɪɢɚɰɢɢ ɜ ɩɨɥɨɫɟ ɩɪɨɩɭɫɤɚɧɢɹ +/-1 ɞȻɟ,  ɛɟɡ ɨɩɨɪɧɨɝɨ 

ɩɪɢɟɦɧɢɤɚ) 

ɉɨɬɟɪɢ ɜ 

ɨɩɨɪɧɨɦ  ɩɪɢɟɦɧɢɤɟ 

±1,6 ɞȻɟ ɞɨ Fref =0,75ɯ*ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ 

±4 ɞȻɟ 2* ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ (ɬɢɩ.) 

±0,85 ɞȻɟ  ɞɨ ɱɚɫɬɨɬ  Fref =0.75* ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ 

±4 ɞȻɟ 2* ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ  

(ɧɚ ɜɯɨɞɧɨɦ ɤɚɧɚɥɟ 4 ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɨɫɰɢɥɥɨɝɪɚɮɚ  ɫ 

ɞɢɚɩɚɡɨɧɨɦ  ɭɫɢɥɟɧɢɹ 11, 17, 20, 30, 39, 50, 75, 90 ɢɥɢ 100 

ɦȼ/ɞɟɥ ɩɪɢ ɧɚɥɢɱɢɢ  ɨɩɰɢɢ  OE695G-REFCAL) 

ɉɨɞɞɟɪɠɢɜɚɟɦɵɟ 

ɫɬɚɧɞɚɪɬɵ 

(ɧɚɫɬɪɨɣɤɢ  ɩɪɢɟɦɧɢɤɚ) 

8GFC, OC192/STM64,10GBASE-W,10GBASE-R,10GFC, ITU-T 

G.975 FEC, ITU-T G.709 FEC, 10GbE FEC, 10GFC FEC, 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɫɢɝɧɚɥ (622 Mb/s to 12.5 Gb/s), ɛɟɡ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɧɞɚɪɬɚ (ɦɚɤɫ. ɩɨɥɨɫɚ ɩɪɨɩɭɫɤɚɧɢɹ) 

ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɦɨɳɧɨɫɬɶ 

ɲɭɦɚ 

25 ɩȼɬ/Ƚɰ@ 1310 ɧɦ (ɬɢɩɢɱɧɨ) 

50 ɩȼɬ/Ƚɰ @ 850 ɧɦ (ɬɢɩɢɱɧɨ) 

ɋɪɟɞɧɹɹ ɫɩɟɤɬɪɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɲɭɦɚ ɜ ɞɢɚɩɚɡɨɧɟ 0…10 ȽȽɰ 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɢɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɲɤɚɥɵ. 

ȼɪɟɦɹ ɧɚɪɚɫɬɚɧɢɹ (10-

90%) 
33 ɩɫ (ɬɢɩɨɜɨɣ, ɛɟɡ ɨɩɨɪɧɨɝɨ ɩɪɢɟɦɧɢɤɚ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

Ɇɚɤɫɢɦɚɥɶɧɚɹ  

ɨɩɬɢɱɟɫɤɚɹ  ɦɨɳɧɨɫɬɶ 

+7 ɞȻɦ (5 ɦȼɬ) ɩɢɤɨɜɨɟ  ɡɧɚɱɟɧɢɟ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɯɨɞɧɨɣ 

ɨɩɬɢɱɟɫɤɢɣ 

ɥɢɧɟɣɧɵɣ ɭɪɨɜɟɧɶ   

(ɬɨɱɤɚ ɭɪɨɜɧɹ 1-ɞȻ 

ɤɨɦɩɪɟɫɫɢɢ) 

-2 ɞȻɦ (ɬɢɩ.), -3 ɞȻɦ (ɦɢɧ.) ɞɥɹ ɜɨɥɧ 1550/1310 ɧɦ, 

+4 ɞȻɦ (ɬɢɩ.), +3 ɞȻɦ (ɦɢɧ.) ɞɥɹ ɜɨɥɧ 850 ɧɦ. 

Ɍɢɩ ɫɨɟɞɢɧɢɬɟɥɹ ɬɢɩ FC/PC, ɫɨɜɦɟɫɬɢɦɵɣ ɫ 62,5/125 ɦɤɦ ɦɧɨɝɨɦɨɞɨɜɨɣ 

ȼɈɅɋ  ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɢ ɫɨɩɪɹɝɚɟɦɵɣ ɫ ɨɞɧɨɦɨɞɨɜɵɦ 

ɤɚɛɟɥɟɦ 

 




	Для данной работы предлагается использовать оптико-электрический преобразователь LeCroy OE695G.

