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ȺɇɇɈɌȺɐɂə 

 

Ʉ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ, ɫɬɭɞɟɧɬɚ 2 ɤɭɪɫɚ ɦɚɝɢɫɬɪɚɬɭɪɵ ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɨɝɨ ɮɢɥɢɚɥɚ ɋɢɛɢɪɫɤɨɝɨ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɍɧɢɜɟɪɫɢɬɟɬɚ ɧɚ ɬɟɦɭ 

«ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɤɪɭɩɧɨɣ ɫɨɥɧɟɱɧɨɣ ɫɬɚɧɰɢɢ ɧɚ ɪɟɠɢɦɧɭɸ ɧɚɞɟɠɧɨɫɬɶ 

ɩɪɢ ɟɟ ɪɚɛɨɬɟ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ». 

ȼ ɩɪɨɰɟɫɫɟ ɧɚɩɢɫɚɧɢɹ ɞɢɫɫɟɪɬɚɰɢɢ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ 

ɦɨɞɟɥɶ ɋɗɋ ɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɭɱɟɬɚ ɜɥɢɹɧɢɹ ɧɚ ɜɧɟɲɧɸɸ ɫɟɬɶ ɋɗɋ 

ɫ ɦɧɨɝɨɭɪɨɜɧɟɜɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɱɚɫɬɨɬɵ. Ɋɚɫɫɦɨɬɪɟɧɵ ɩɚɪɚɦɟɬɪɵ ɬɨɤɚ ɜ 

ɫɟɬɢ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɢ ɧɨɪɦɚɥɶɧɨɣ ɫɯɟɦɟ. Ɉɬɫɭɬɫɬɜɢɟ ɟɞɢɧɨɣ 

ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɫɨɡɞɚɟɬ ɪɹɞ ɬɪɭɞɧɨɫɬɟɣ ɩɪɢ ɪɚɛɨɬɟ 

ɧɨɜɵɯ ɜɢɞɨɜ ɫɬɚɧɰɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɢɦɟɸɳɢɯ ɧɨɜɵɟ ɤɚɱɟɫɬɜɚ. ɂɫɫɥɟɞɨɜɚɧɢɟ 

ɪɟɠɢɦɨɜ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɞɤɥɸɱɟɧɢɹ ɋɗɋ ɩɪɢ ɟё ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɬɪɟɛɭɟɬ 

ɩɪɨɜɟɞɟɧɢɟ ɦɧɨɠɟɫɬɜɚ ɪɚɫɱɟɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɭɱɟɬɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 

ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɩɟɪɟɬɨɤɚ ɦɨɳɧɨɫɬɢ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 

ɭɡɥɚɯ ɧɚɝɪɭɡɤɢ. 

Кɥючеɜɵе ɫɥɨɜа: ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɫɟɬɟɜɨɣ ɢɧɜɟɪɬɨɪ, 

ɫɨɥɧɟɱɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ, ɦɧɨɝɨɭɪɨɜɧɟɜɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ, ɩɨɫɚɞɤɚ 

ɧɚɩɪɹɠɟɧɢɹ, ɭɞɚɥɟɧɧɵɟ ɄɁ, ɫɢɫɬɟɦɚ ɧɚɤɚɩɥɢɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, 

ɤɨɥɟɛɚɧɢɹ ɦɨɳɧɨɫɬɢ, ɪɟɠɢɦɵ ɪɚɛɨɬɵ, ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɫɨɥɧɟɱɧɨɣ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
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ȺȼɌɈɊȿɎȿɊȺɌ 

 

Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ: «ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɤɪɭɩɧɨɣ 

ɫɨɥɧɟɱɧɨɣ ɫɬɚɧɰɢɢ ɧɚ ɪɟɠɢɦɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɩɪɢ ɟɟ ɪɚɛɨɬɟ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ». 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ:  
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬɫɭɬɫɬɜɭɸɬ ɪɟɝɥɚɦɟɧɬɵ ɞɥɹ ȿɗɋ Ɋɨɫɫɢɢ, ɤɨɬɨɪɵɟ 

ɨɩɪɟɞɟɥɹɥɢ ɛɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɛɨɬɟ ɤɪɭɩɧɵɯ ɋɗɋ ɢ ȼɗɋ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 

ɜɨɡɦɭɳɟɧɢɣ ɜɨ ɜɧɟɲɧɟɣ ɫɟɬɢ, ɚ ɬɚɤɠɟ ɤ ɭɱɚɫɬɢɸ ɫɬɚɧɰɢɣ ɧɚ ɛɚɡɟ ȼɂɗ ɜ 

ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɱɚɫɬɨɬɵ, ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɢ 

ɧɚɩɪɹɠɟɧɢɹ. ɇɟɨɛɯɨɞɢɦɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɧɟ ɬɨɥɶɤɨ ɭɫɥɨɜɢɹ ɢ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɩɨɞɤɥɸɱɟɧɢɸ ɢ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɤɪɭɩɧɵɯ ɋɗɋ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ, ɧɨ ɢ 

ɨɩɪɟɞɟɥɢɬɶ ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɚɤɨɝɨ ɪɨɞɚ ɫɬɚɧɰɢɣ ɜɨ ɜɪɟɦɹ 

ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɜɨɡɦɭɳɟɧɢɣ 

ɐɟɥɶ ɪɚɛɨɬɵ: Ɉɩɪɟɞɟɥɟɧɢɟ ɪɹɞɚ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɫɭɳɟɫɬɜɥɟɧɢɸ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɋɗɋ. 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: 

 ɍɱɟɬ ɜɥɢɹɧɢɹ ɩɪɨɫɚɞɤɢ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɄɁ; 

 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɚɜɬɨɧɨɦɧɨɝɨ ɢɧɜɟɪɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɩɪɚɜɥɟɧɢɹ ɪɟɠɢɦɚɦɢ ɫɢɫɬɟɦɵ ɧɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟ ɱɚɫɬɨɬɵ; 

 Ɉɩɢɫɚɧɢɟ ɫɯɟɦɵ; 

 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ; 

 ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ.  

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɂɧɢɧɫɤɚɹ ɋɗɋ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɪɹɞɚ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɫɭɳɟɫɬɜɥɟɧɢɸ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɋɗɋ 

ɋɬɪɭɤɬɭɪɚ ɢ ɨɛɴɟɦ ɞɢɫɫɟɪɬɚɰɢɢ: ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ ɝɥɚɜ, 

ɡɚɤɥɸɱɟɧɢɹ ɢ ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. Ɇɚɬɟɪɢɚɥ ɢɡɥɨɠɟɧ ɧɚ 46 

ɫɬɪɚɧɢɰɚɯ, ɫɨɞɟɪɠɢɬ 32 ɪɢɫɭɧɤɚ ɢ 1 ɬɚɛɥɢɰɭ. 
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ɋɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬɵ: 
В ɩеɪɜɨɣ ɝɥаɜе ɨɩɢɫɚɧɵ ɫɨɜɪɟɦɟɧɧɵɟ ɬɪɟɧɞɵ ɪɚɡɜɢɬɢɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ Ɋɨɫɫɢɢ ɢ ɦɢɪɟ. 

Вɨ ɜɬɨɪɨɣ ɝɥаɜе ɨɩɢɫɚɧɵ ɩɪɨɛɥɟɦɵ ɨɬɤɥɸɱɟɧɢɹ ɋɗɋ ɩɪɢ ɜɨɡɦɭɳɟɧɢɹɯ ɜ 

ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɨɩɢɫɚɧɵ ɫɩɨɫɨɛɵ ɪɟɲɟɧɢɹ ɷɬɢɯ ɩɪɨɛɥɟɦ ɢ ɩɨɫɬɪɨɟɧɚ 

ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɵ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɋɗɋ ɜ ɫɪɟɞɟ MatLab. 

В ɬɪеɬɶеɣ ɝɥаɜе ɩɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɪɚɛɨɬɵ ɫɟɬɢ ɩɪɢ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɹ ɢ ɩɨɫɬɪɨɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  

В ɡаɤɥючеɧɢɢ ɩɨɞɜɟɞɟɧɵ ɢɬɨɝɢ ɨ ɪɚɛɨɬɟ, ɩɪɨɞɟɥɚɧɧɨɣ ɜ ɧɚɫɬɨɹɳɟɣ 

ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 

 

ABSTRACT 

 

Theme of the master's dissertation: " Research of the influence of a large 

solar plant on the operational reliability of its operation in the power system". 

Relevance: 

Currently, there are no regulations for the UES of Russia that would define the 

requirements for the operation of large SES and wind farms in the event of 

disturbances in the external network, as well as for the participation of RES-based 

stations in the regulation of active power and frequency, reactive power and voltage. 

It is necessary to formulate not only the conditions and requirements for connecting 

and synchronizing large SES with the power system, but also to determine the 

requirements for the normal operation of such stations during disturbances occurring 

in the power system. 

The purpose of the work: Definition of a number of requirements for the 

implementation of SES regulation. 

Main tasks: 

 Consideration of the effect of short-circuit voltage drawdown; 

 Development of a block diagram of an autonomous voltage inverter for 

controlling the system modes on a frequency converter; 

 Description of the scheme; 

 Calculation of modes; 

 Analyze the results. 

Object of study: Ininskaya SES. 

The structure and scope of the thesis: the work consists of an introduction, 

three chapters, a conclusion, and a list of references. The material is presented on 46 

pages, contains 32 figures and 1 table. 

The content of the work: 

In the first chapter describes the current trends in the development of 

renewable energy sources in Russia and the world. 
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The second chapter describes the problems of switching off the SES during 

disturbances in the power system, describes ways to solve these problems, and builds 

a block diagram of the power output of the SES in the MatLab environment. 

The third chapter , the calculations of the network operation in case of short 

circuits are made and the necessary characteristics are constructed 

In conclusion,  the results of the work done in this master's thesis are 

summarized. 
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ȼȼȿȾȿɇɂȿ 

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɦɨɦɟɧɬ ɜɥɢɹɧɢɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 

(ȼɂɗ) ɧɚ ɪɚɡɜɢɬɢɟ ɷɧɟɪɝɟɬɢɤɢ ɭɫɢɥɢɜɚɟɬɫɹ. Ɋɨɫɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ ɢɧɬɟɪɟɫɟɧ ɧɟ ɬɨɥɶɤɨ 

ɢɡɨɥɢɪɨɜɚɧɧɵɦ ɢ ɭɞɚɥɟɧɧɵɦ ɩɨɬɪɟɛɢɬɟɥɹɦ, ɧɨ ɢ ɤɪɭɩɧɵɦ ɫɨɥɧɟɱɧɵɦ 

ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɫɬɚɧɰɢɹɦ (ɋɗɋ), ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɤɚɱɟɫɬɜɟ 

ɢɫɬɨɱɧɢɤɚ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɝɟɧɟɪɚɰɢɢ.  

ȼɨɩɪɨɫɵ, ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɜ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ, ɤɚɫɚɸɬɫɹ ɦɧɨɝɢɯ 

ɩɪɨɛɥɟɦ ɫɬɨɯɚɫɬɢɱɟɫɤɨɣ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɝɟɧɟɪɚɰɢɢ, ɝɥɚɜɧɨɣ ɢɡ ɤɨɬɨɪɵɯ 

ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɋɗɋ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ. ɉɪɢɱɢɧɨɣ 

ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɪɚɛɨɬɭ ɫɬɚɧɰɢɢ ɩɨ ɫɥɭɱɚɣɧɨɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɝɨɞɧɵɯ 

ɭɫɥɨɜɢɣ ɪɚɛɨɬɟ ɢ ɪɚɡɥɢɱɧɵɯ ɜɨɡɦɭɳɟɧɢɣ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ. Ʉɨɥɟɛɚɧɢɹ 

ɫɨɥɧɟɱɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢɡ-ɡɚ ɢɡɦɟɧɟɧɢɹ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ ɫɥɭɠɢɬ ɨɫɧɨɜɧɨɣ 

ɩɪɢɱɢɧɨɣ ɤɨɥɟɛɚɧɢɣ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɋɗɋ [1,2]. ɉɨɷɬɨɦɭ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ, 

ɭɦɟɪɟɧɧɵɟ ɤɨɥɟɛɚɧɢɹ ɦɨɝɭɬ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɢ ɬɪɚɞɢɰɢɨɧɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ɇɚɢɛɨɥɟɟ ɫɟɪɶɟɡɧɵɟ ɤɨɥɟɛɚɧɢɹ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɋɗɋ ɡɚɱɚɫɬɭɸ 

ɩɪɨɢɫɯɨɞɹɬ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɨɫɜɟɳɟɧɧɨɫɬɢ. ɗɬɨɬ ɩɟɪɢɨɞ ɨɛɵɱɧɨ 

ɫɨɜɩɚɞɚɟɬ ɫ ɩɟɪɢɨɞɨɦ ɧɟɩɢɤɨɜɨɣ ɧɚɝɪɭɡɤɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ, ɱɬɨ 

ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɚɢɛɨɥɶɲɢɣ ɭɪɨɜɟɧɶ ɜɥɢɹɧɢɹ ɋɗɋ ɧɚ ɗɗɋ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɂɧɢɧɫɤɚɹ ɋɗɋ, 

ɢɡɭɱɟɧɨ ɜɥɢɹɧɢɟ ɋɗɋ ɧɚ ɪɟɠɢɦɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɩɪɢ ɟɟ ɪɚɛɨɬɟ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, 

ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɛɭɞɭɬ ɨɩɪɟɞɟɥɟɧɵ ɪɹɞ ɬɚɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ 

ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɚɧɰɢɣ, ɤɨɬɨɪɵɯ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɟɬ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ɇɚɢɛɨɥɟɟ ɫɟɪɶɟɡɧɵɟ ɤɨɥɟɛɚɧɢɹ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɋɗɋ ɡɚɱɚɫɬɭɸ 

ɩɪɨɢɫɯɨɞɹɬ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɨɫɜɟɳɟɧɧɨɫɬɢ. ɗɬɨɬ ɩɟɪɢɨɞ ɨɛɵɱɧɨ 

ɫɨɜɩɚɞɚɟɬ ɫ ɩɟɪɢɨɞɨɦ ɧɟɩɢɤɨɜɨɣ ɧɚɝɪɭɡɤɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ, ɱɬɨ 

ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɚɢɛɨɥɶɲɢɣ ɭɪɨɜɟɧɶ ɜɥɢɹɧɢɹ ɋɗɋ ɧɚ ɗɗɋ. 

ɉɪɢ ɢɧɬɟɝɪɚɰɢɢ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ȼɂɗ ɫɭɳɟɫɬɜɭɟɬ ɩɪɨɛɥɟɦɚ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɢ ɬɪɭɞɧɨɩɪɨɝɧɨɡɢɪɭɟɦɨɫɬɢ ɢɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ. ɉɪɢ ɷɬɨɦ 

ɨɲɢɛɤɢ ɩɥɚɧɢɪɨɜɚɧɢɹ ɬɪɟɛɭɸɬ ɧɚɥɢɱɢɹ ɛɨɥɶɲɟɝɨ ɨɛɴɟɦɚ ɪɟɡɟɪɜɨɜ ɦɨɳɧɨɫɬɢ, 

ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ, ɜ ɤɨɧɰɟ ɤɨɧɰɨɜ, ɭɜɟɥɢɱɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɢ.  

Ʉɨɥɟɛɚɧɢɹ ɜ ɜɵɞɚɱɟ ɦɨɳɧɨɫɬɢ ɋɗɋ, ɜɵɡɜɚɧɧɵɟ ɨɛɥɚɱɧɨɫɬɶɸ, ɩɪɢɜɨɞɹɬ ɤ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɪɚɫɯɨɞɚɦ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɪɟɡɟɪɜɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ 

ɨɛɭɫɥɨɜɥɢɜɚɸɬ ɩɪɨɛɥɟɦɵ ɩɨɞɞɟɪɠɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɫɟɬɹɯ. Ɂɧɚɱɢɬɟɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ ɦɨɳɧɨɫɬɢ ɩɨɜɵɲɚɸɬ ɜɟɪɨɹɬɧɨɫɬɶ ɚɜɚɪɢɢ ɜ 

ɷɧɟɪɝɨɫɢɫɬɟɦɟ.  

ȼɟɥɢɱɢɧɚ ɤɨɥɟɛɚɧɢɣ ɦɨɳɧɨɫɬɢ ɋɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɶɸ: ɱɟɦ ɛɨɥɶɲɟ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɋɗɋ, ɬɟɦ ɦɟɧɶɲɟ ɜɟɥɢɱɢɧɚ 

ɤɨɥɟɛɚɧɢɣ ɦɨɳɧɨɫɬɢ.  

ɂɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜɨɡɧɢɤɚɸɬ ɧɟɩɨɥɚɞɤɢ ɫ 

ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ, ɩɟɪɟɝɪɭɡɤɚ ɢɥɢ ɧɟɞɨɡɚɝɪɭɡɤɚ, ɚ ɬɚɤɠɟ ɥɨɠɧɵɟ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɊɁɢȺ. Ⱦɨɩɨɥɧɢɦ, ɱɬɨ ɜ ɫɨɫɬɚɜɟ ɋɗɋ ɢɦɟɸɬɫɹ ɪɚɡɧɨɝɨ ɪɨɞɚ 

ɭɫɬɪɨɣɫɬɜɚ ɫɢɥɨɜɨɣ ɷɥɟɤɬɪɨɧɢɤɢ, ɤɨɬɨɪɵɟ ɜɵɡɵɜɚɸɬ ɝɚɪɦɨɧɢɱɟɫɤɢɟ ɢɫɤɚɠɟɧɢɹ 

ɢ ɪɚɡɧɵɦɢ ɪɟɡɨɧɚɧɫɚɦɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɥɟɛɚɧɢɹ ɦɨɳɧɨɫɬɢ ɧɚ ɜɵɯɨɞɟ ɋɗɋ 

ɩɪɢɜɨɞɹɬ ɤ ɩɚɞɟɧɢɸ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɫɟɬɢ 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɜɫɟɯ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɨɛɥɟɦ ɜ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ  

ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɋɗɋ ɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɪɟɡɭɥɶɬɚɬɵ 

ɭɱɟɬɚ ɜɥɢɹɧɢɹ ɧɚ ɜɧɟɲɧɸɸ ɫɟɬɶ ɋɗɋ ɫ ɦɧɨɝɨɭɪɨɜɧɟɜɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ 

ɱɚɫɬɨɬɵ. Ɋɚɫɫɦɨɬɪɟɧɵ ɩɚɪɚɦɟɬɪɵ ɬɨɤɚ ɜ ɫɟɬɢ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɢ 

ɧɨɪɦɚɥɶɧɨɣ ɫɯɟɦɟ. Ɉɬɫɭɬɫɬɜɢɟ ɟɞɢɧɨɣ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
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ɫɨɡɞɚɟɬ ɪɹɞ ɬɪɭɞɧɨɫɬɟɣ ɩɪɢ ɪɚɛɨɬɟ ɧɨɜɵɯ ɜɢɞɨɜ ɫɬɚɧɰɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, 

ɢɦɟɸɳɢɯ ɧɨɜɵɟ ɤɚɱɟɫɬɜɚ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɪɟɠɢɦɨɜ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɞɤɥɸɱɟɧɢɹ 

ɋɗɋ ɩɪɢ ɟё ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɬɪɟɛɭɟɬ ɩɪɨɜɟɞɟɧɢɟ ɦɧɨɠɟɫɬɜɚ ɪɚɫɱɟɬɨɜ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɢ ɭɱɟɬɚ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɩɟɪɟɬɨɤɚ 

ɦɨɳɧɨɫɬɢ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɭɡɥɚɯ ɧɚɝɪɭɡɤɢ. 
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