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ȺɇɇɈɌȺɐɂə 
 

ɤ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɉɨɞɬɹɠɤɢɧɚ ȼɥɚɞɢɫɥɚɜɚ ɋɟɪɝɟɟɜɢɱɚ, 
ɫɬɭɞɟɧɬɚ 2 ɤɭɪɫɚ ɦɚɝɢɫɬɪɚɬɭɪɵ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɝɨ ɮɢɥɢɚɥɚ ɋɢɛɢɪɫɤɨɝɨ 
ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɧɚ ɬɟɦɭ «ɉɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɫɯɟɦɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 6ɤȼ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ». 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɪɟɲɟɧɢɹ ɩɨ 
ɭɜɟɥɢɱɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (ɋɇ) ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ. 

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

ȼɨ ɜɜɟɞɟɧɢɢ ɨɩɢɫɵɜɚɟɬɫɹ ɜɚɠɧɨɟ ɫɜɨɣɫɬɜɨ ɧɚɞɟɠɧɨɫɬɢ.  
ɉɟɪɜɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɨɛɳɢɦ ɫɜɟɞɟɧɢɹɦ ɨ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ ɢ 

ɩɪɨɛɥɟɦɚɦ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. Ɉɩɢɫɚɧɚ ɫɭɳɟɫɬɜɭɸɳɚɹ ɫɯɟɦɚ, ɩɨɩɵɬɤɢ ɟɟ 
ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɚɧɚɥɢɡ ɩɨɞɨɛɧɵɯ ɞɢɫɫɟɪɬɚɰɢɣ. 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɨ ɩɨɜɵɲɟɧɢɸ 
ɧɚɞɟɠɧɨɫɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɧɚɞɟɠɧɨɫɬɢ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɞɨ ɢ ɩɨɫɥɟ ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ. 

ɑɟɬɜёɪɬɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɫɯɟɦɵ ɫ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦ ɩɪɨɫɬɨɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɂɚɤɥɸɱɟɧɢɟ ɩɨɫɜɹɳɟɧɨ ɨɛɨɛɳɟɧɢɸ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɯɨɞɟ 
ɜɵɩɨɥɧɟɧɢɹ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɧɚɞɟɠɧɨɫɬɶ, Чɟɛɨɤɫɚɪɫɤɚя ГЭС, ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, 
ɪɟɤɨɧɫɬɪɭɤция, ɤɨɦɩɥɟɤɬɧɚя ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚя ɩɨɞɫɬɚɧция, ɩɨɬɪɟɛиɬɟɥи 
ɷɥɟɤɬɪɨɷɧɟɪɝии.
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ȺȼɌɈɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜ ɮɨɪɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 
ɧɚ ɬɟɦɭ «ɉɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 6ɤȼ ɑɟɛɨɤɫɚɪɫɤɨɣ 
Ƚɗɋ» 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ: 
ɋɭɳɟɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ: 
- ɫɨɫɬɨɢɬ ɢɡ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɧɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ; 
- ɫɢɥɨɜɵɟ ɢ ɤɨɧɬɪɨɥɶɧɵɟ ɤɚɛɟɥɢ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ 

ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɬ.ɤ. ɧɟ ɨɛɥɚɞɚɸɬ ɨɛɨɥɨɱɤɚɦɢ, ɧɟ 
ɩɨɞɞɟɪɠɢɜɚɸɳɢɦɢ ɝɨɪɟɧɢɟ. 

- ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɟɛɭɟɦɭɸ ɧɚɞɟɠɧɨɫɬɶ ɜ ɧɟɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ. 
ȼɵɛɨɪ ɜɚɪɢɚɧɬɚ ɫɯɟɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɫɬɚɛɢɥɶɧɭɸ ɪɚɛɨɬɭ ɫɬɚɧɰɢɢ ɜɨ ɜ 

ɧɨɪɦɚɥɶɧɨɦ ɢ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɚɯ, ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ, 
ɬɪɟɛɭɸɳɟɣ ɪɟɲɟɧɢɹ. 

ɐɟɥɶ ɪɚɛɨɬɵ: 
- ɢɡɦɟɧɟɧɢɟ ɫɯɟɦɵ ɋɇ ɧɚɩɪɹɠɟɧɢɹ 6ɤȼ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɟɡɟɪɜɚ. 
- ɡɚɦɟɧɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɧɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ. 
- ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɞɟɠɧɨɫɬɢ, ɭɩɪɚɜɥɹɟɦɨɫɬɢ ɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɡɚ ɫɱɟɬ ɜɧɟɞɪɟɧɢɹ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɢɤɢ, 
ɬɟɯɧɨɥɨɝɢɣ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ (ɩ.1.1.2 Ɍɟɯɧɢɱɟɫɤɨɣ 
ɩɨɥɢɬɢɤɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ»); 

- ɫɧɢɠɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɜɥɚɞɟɧɢɹ ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɤɨɦɩɥɟɤɫɚɦɢ ɡɚ ɫɱɟɬ 
ɜɧɟɞɪɟɧɢɹ ɦɚɥɨɨɛɫɥɭɠɢɜɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɜɟɥɢɱɟɧɧɵɦ ɦɟɠɪɟɦɨɧɬɧɵɦ 
ɩɟɪɢɨɞɨɦ (ɩ.1.1.2 Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ»); 

- ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ; 

- ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɩɨɫɨɛɨɜ ɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ. 

- ȼɵɛɨɪ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɝɨ ɜɚɪɢɚɧɬɚ ɢ ɪɚɡɪɚɛɨɬɤɚ ɷɬɚɩɨɜ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɟɟ ɩɪɨɜɟɞɟɧɢɸ. 

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 
- Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɟё ɤɨɦɩɨɧɨɜɤɢ, ɫɨɫɬɚɜɚ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
- ɂɡɭɱɟɧɢɟ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɦɨɞɟɪɧɢɡɚɰɢɢ; 
- Ɋɚɫɱɟɬ ɧɚɞɟɠɧɨɫɬɢ ɫɯɟɦɵ; 
- Ⱥɧɚɥɢɡ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
- Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ: 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ 100% ɨɛɴёɦɟ ɩɪɢ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɋɇ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ  
Ʌɢɱɧɵɣ ɜɤɥɚɞ: 
ȼɵɧɨɫɢɦɵɟ ɧɚ ɡɚɳɢɬɭ ɪɟɡɭɥɶɬɚɬɵ ɩɨɥɭɱɟɧɵ ɚɜɬɨɪɨɦ ɥɢɱɧɨ.  
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Final qualifying work in the form of a master's thesis on "Improving the reliability 
of the scheme of own needs of Cheboksary hydroelectric power station". 

Relevance: 
The existing scheme of own needs of Cheboksary HPP: 
- consists of equipment that has fulfilled the standard service life; 
- power and control cables do not meet the requirements of the technical policy 

of PJSC RusHydro, because they do not have shells that do not support fire; 
- does not provide the required reliability in abnormal modes;. 
Choosing a scheme that ensures stable operation of the station in normal and 

emergency modes is the most urgent task that needs to be solved. 
Tasks of work: 
- changing the circuit of the CH voltage of 6 kV with the addition of an additional 

power source to provide the necessary reserve; 
- replacement of equipment that has fulfilled the standard service life; 
- increasing the level of safety, reliability, manageability and efficiency of 

technical systems through the introduction of modern equipment, technologies, 
technological and managerial processes (p. 1. 1. 2 of the Technical policy of PJSC 
RusHydro»); 

- reducing the cost of ownership of Production complexes due to the introduction 
of low-maintenance equipment with an extended inter-repair period (clause 1. 1. 2 of 
the Technical policy of PJSC RusHydro»); 

- ensuring the reliability of the power supply scheme for consumers of their own 
needs of Cheboksary HPP; 

- Research of ways and possibilities of reconstruction of own needs of 
Cheboksary HPP; 

- Selection of the most suitable option and development of stages of 
reconstruction, formation of recommendations for its implementation. 

The practical significance of the work: 
The results of the work can be used in 100% volume during the reconstruction of 

the CH equipment of Cheboksary HPP. 
Personal contribution: 
The results to be defended are obtained by the author personally.
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ȼȼȿȾȿɇɂȿ 
 
ɇɚɞɟɠɧɨɫɬɶ – ɷɬɨ ɫɩɨɫɨɛɧɨɫɬɶ, ɨɛɴɟɤɬɚ ɫɨɯɪɚɧɹɬɶ ɧɨɦɢɧɚɥɶɧɵɟ 

ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜ ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ [5]. 
ɇɨɪɦɚɥɶɧɚɹ ɪɚɛɨɬɚ Ƚɗɋ ɬɪɟɛɭɟɬ ɧɚɞɟɠɧɨɣ ɢɥɢ ɩɨɱɬɢ ɢɞɟɚɥɶɧɨɣ ɪɚɛɨɬɵ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫɬɚɧɰɢɢ. ɇɟɫɦɨɬɪɹ ɧɚ ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɢɦ ɩɨɫɬɨɹɧɧɨ ɩɨɜɵɲɚɸɬɫɹ. ɉɪɨɛɥɟɦɵ, 
ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ, ɩɨɤɚɡɵɜɚɸɬ ɬɨ ɱɬɨ ɛɵɥɨ ɧɚɞɟɠɧɵɦ ɜ 
ɩɪɨɲɥɨɦ ɜɟɤɟ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɬɚɤɢɦ. 

ɇɟɢɫɩɪɚɜɧɨɫɬɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɪɚɛɨɬɟ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɜɥɢɹɸɬ ɧɚ ɢɯ 
ɫɪɨɤ ɫɥɭɠɛɵ ɢ ɪɚɛɨɬɭ ɫɬɚɧɰɢɢ. ɇɢɡɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɭɝɪɨɡɟ ɠɢɡɧɢ ɥɸɞɟɣ ɢ ɪɚɛɨɬɟ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɨɣ ɫɯɟɦɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 6 ɤȼ ɢɫɤɥɸɱɚɸɳɟɣ ɧɟɞɨɱɟɬɵ ɞɟɣɫɬɜɭɸɳɟɣ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɭɤɚɡɚɧɧɨɣ ɰɟɥɢ, ɜ ɪɚɛɨɬɟ ɩɨɫɬɚɜɥɟɧɵ ɢ ɪɟɲɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

ɉɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɟё 
ɤɨɦɩɨɧɨɜɤɢ, ɫɨɫɬɚɜɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

ɂɡɭɱɟɧɵ ɜɚɪɢɚɧɬɵ ɦɨɞɟɪɧɢɡɚɰɢɢ; 
Ɋɚɫɫɱɢɬɚɧɚ ɧɚɞɟɠɧɨɫɬɶ ɫɯɟɦɵ; 
ɉɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
Ɋɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
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1 Ɉɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɢ ɚɫɩɟɤɬɵ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
1.1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
ɑɟɛɨɤɫɚɪɫɤɚɹ Ƚɗɋ ɛɵɥɚ ɜɜɟɞɟɧɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 80-ɟ ɝɨɞɚ ɩɪɨɲɥɨɝɨ 

ɜɟɤɚ. Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɬɚɤɢɯ Ƚɗɋ ɭɠɟ ɦɨɪɚɥɶɧɨ 
ɭɫɬɚɪɟɥɨ, ɚ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ, ɞɨɫɬɢɝɥɨ ɫɜɨɟɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɮɢɡɢɱɟɫɤɨɝɨ 
ɢɡɧɨɫɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɬɚɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɡɚɱɚɫɬɭɸ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɱɬɨ 
ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬ ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɧɚɞёɠɧɨɫɬɶ. ȼ 
ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɟɝɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɩɨɥɧɨɣ 
ɡɚɦɟɧɟ. Ɍɨɱɧɨ ɬɚɤɠɟ ɷɬɨ ɨɬɧɨɫɢɬɫɹ ɢ ɤ ɫɢɫɬɟɦɚɦ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
Ƚɗɋ. 

ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɪɨɯɨɞɢɬ ɩɨɥɧɚɹ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɚɧɰɢɢ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɟ ɫɨɜɪɟɦɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ. 
ɋɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɧɟ ɨɛɧɨɜɥɹɥɢɫɶ ɫ ɦɨɦɟɧɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɂɚ ɷɬɨ ɜɪɟɦɹ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɫɬɚɪɟɥɨ ɦɨɪɚɥɶɧɨ ɢ ɜɵɹɜɢɥɢɫɶ ɧɟɞɨɫɬɚɬɤɢ ɢɡ-ɡɚ ɤɨɬɨɪɵɯ 
ɫɧɢɠɚɟɬɫɹ ɧɚɞɟɠɧɨɫɬɶ ɜ ɪɚɛɨɬɟ ɫɬɚɧɰɢɢ. 

Cɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɹɜɥɹɸɬɫɹ ɜɚɠɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜ ɪɚɛɨɬɟ ɜɫɟɣ 
ɫɬɚɧɰɢɢ, ɩɨɷɬɨɦɭ ɢɯ ɡɚɦɟɧɚ ɞɨɥɠɧɚ ɨɤɚɡɵɜɚɬɶ ɦɢɧɢɦɚɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ. 

ɋɭɳɟɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɵɥɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɤɚɤ 
ɜɪɟɦɟɧɧɚɹ ɞɥɹ ɪɚɛɨɬɵ ɩɟɪɜɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜɨ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ȼ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɧɚ ɧɟ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɩɚɫɧɭɸ ɪɚɛɨɬɭ ɫɬɚɧɰɢɢ, ɬ.ɤ. ɜ 
ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɨɬɫɭɬɫɬɜɭɟɬ ɪɟɡɟɪɜ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ, ɚ ɩɪɢ ɚɜɚɪɢɣɧɨɦ 
ɪɟɠɢɦɟ ɜɨɡɦɨɠɧɚ ɩɨɬɟɪɹ ɜɫɟɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

ɂɡɦɟɧɟɧɢɹ ɫɯɟɦɵ ɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫ ɜɧɟɞɪɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɡɜɨɥɹɟɬ: 

- Ɉɛɟɫɩɟɱɢɬɶ ɧɚɞɟɠɧɭɸ ɪɚɛɨɬɭ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ; 
- Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɨɩɟɪɚɰɢɢ ɫ ɤɨɦɦɭɬɚɰɢɨɧɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ; 
- ɋɞɟɥɚɬɶ ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɩɟɪɚɬɢɜɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ ɛɟɡɨɩɚɫɧɟɟ; 
- ɋɧɢɡɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɦɟɠɪɟɦɨɧɬɧɵɯ ɩɟɪɢɨɞɨɜ ɜɧɟɞɪɟɧɢɟɦ 

ɦɚɥɨɨɛɫɥɭɠɢɜɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɇɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ- 25 ɥɟɬ 

[4], ɧɚ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɭɠɟ ɛɨɥɟɟ 30 ɥɟɬ (ɩɭɫɤ ɩɟɪɜɨɝɨ 
ɚɝɪɟɝɚɬɚ ɫɨɫɬɨɹɥɫɹ ɜ 1986 ɝɨɞɭ). 

ɇɚ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɷɬɚɩɧɚɹ 
ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɜɫɟɦ 
ɫɨɨɪɭɠɟɧɢɹɦ ɝɢɞɪɨɭɡɥɚ. 

ȼ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɵ ɤɨɦɩɥɟɤɫɧɨɣ ɦɨɞɟɪɧɢɡɚɰɢɢ ɊɭɫȽɢɞɪɨ ɜ ɩɪɨɟɤɬɧɵɣ 
ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɪɟɠɢɦ ɩɟɪɟɜɟɞɟɧɵ ɭɠɟ 15 ɢɡ 18 ɝɢɞɪɨɬɭɪɛɢɧ ɫɬɚɧɰɢɢ. 
ȼɫɟ ɭɫɬɚɪɟɜɲɢɟ ɦɚɫɥɹɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɨɬɤɪɵɬɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ (ɈɊɍ) ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ ɡɚɦɟɧɟɧɵ ɧɚ ɫɨɜɪɟɦɟɧɧɨɟ ɷɥɟɝɚɡɨɜɨɟ 
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ɨɛɨɪɭɞɨɜɚɧɢɟ. ɉɨɫɥɟ ɡɚɦɟɧɵ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɈɊɍ-220 ɤȼ ɩɪɢɫɬɭɩɹɬ ɤ 
ɡɚɦɟɧɟ ɜɫɟɯ ɜɨɡɞɭɲɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɈɊɍ-500 ɤȼ ɧɚ ɷɥɟɝɚɡɨɜɵɟ, ɚ ɬɚɤɠɟ ɤ 
ɨɛɧɨɜɥɟɧɢɸ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

ɋɭɳɟɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ: 

- ɫɯɟɦɚ ɩɢɬɚɧɢɹ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ [5], ɬ.ɤ. ɧɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɪɟɛɭɟɦɵɣ ɪɟɡɟɪɜ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ; 

- ɫɨɫɬɨɢɬ ɢɡ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɧɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ; 
- ɫɢɥɨɜɵɟ ɢ ɤɨɧɬɪɨɥɶɧɵɟ ɤɚɛɟɥɢ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ 

ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» [9], ɬ.ɤ. ɧɟ ɨɛɥɚɞɚɸɬ ɨɛɨɥɨɱɤɚɦɢ, ɧɟ 
ɩɨɞɞɟɪɠɢɜɚɸɳɢɦɢ ɝɨɪɟɧɢɟ; 

- ɊɁȺ ɄɊɍ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ [5], ɬ.ɤ. ɧɟ ɢɦɟɟɬ 
ɩɨɥɧɨɰɟɧɧɭɸ ɡɚɳɢɬɭ ɨɬ ɞɭɝɨɜɵɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɞɚɱɭ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ȺɋɍɌɉ. 

 
1.2 Ɍɪɟɛɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ 

ɫɨɛɫɬɜɟɧɧɵɦ ɧɭɠɞɚɦ  
 
Ⱦɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɫɢɫɬɟɦɚɦ ɩɢɬɚɧɢɹ ɋɇ ɢɡɥɨɠɟɧɵ ɜ 

ɫɥɟɞɭɸɳɢɯ ɫɬɚɧɞɚɪɬɚɯ: 
- ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 
- ɋɌɈ 17330282.27.140.020-2008. ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ Ƚɗɋ. ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ; 
- Ɍɟɯɧɢɱɟɫɤɚɹ ɩɨɥɢɬɢɤɚ ɉȺɈ ɊɭɫȽɢɞɪɨ. 
Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɋɇ Ƚɗɋ ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ 

ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. 
ȼ ɤɚɱɟɫɬɜɟ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɦɨɝɭɬ ɩɪɢɧɢɦɚɬɶɫɹ: 
- Ɉɛɦɨɬɤɚ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɨɜɵɲɚɸɳɟɝɨ (ɛɥɨɱɧɨɝɨ) 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɧɚɥɢɱɢɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɟɠɢɦɚ 
ɩɨɫɬɨɹɧɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɩɨɜɵɲɚɸɳɟɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ȼɇ. 

- Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ. 
- Ɉɛɦɨɬɤɚ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɜɹɡɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɜɵɲɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. 
- ɒɢɧɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 35-220 ɤȼ. 
- Ⱦɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɵ. 
- ɉɨɞɫɬɚɧɰɢɹ ɦɟɫɬɧɨɝɨ ɪɚɣɨɧɚ, ɢɦɟɸɳɚɹ ɫɜɹɡɶ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ. 
ɇɚ ɜɪɟɦɹ ɨɫɬɚɧɨɜɤɢ ɜɫɟɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɨɩɭɫɤɚɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɩɢɬɚɧɢɟ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɋɇ ɨɬ ɨɞɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ; ɜ ɤɚɱɟɫɬɜɟ 
ɜɬɨɪɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɸɬɫɹ ɨɫɬɚɧɨɜɥɟɧɧɵɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ, 
ɩɪɢ ɡɚɩɭɫɤɟ ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɞɚɱɚ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɭɫɤɚ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɬɢ ɋɇ. 
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ɇɚ ɦɧɨɝɨɚɝɪɟɝɚɬɧɵɯ Ƚɗɋ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɬɜɥɟɧɢɣ ɤ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɋɇ ɞɨɥɠɧɨ ɛɵɬɶ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ, ɫ ɬɟɦ, ɱɬɨɛɵ ɩɪɢ ɜɵɜɨɞɟ 
ɨɞɧɨɝɨ ɢɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ ɜ ɪɟɦɨɧɬ ɫɨɯɪɚɧɹɥɨɫɶ ɭɫɥɨɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɋɇ. 

ɄɊɍ ɞɨɥɠɧɵ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɤɨɧɫɬɪɭɤɰɢɸ, ɫɨɫɬɨɹɳɭɸ ɢɡ 
ɨɬɞɟɥɶɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɲɤɚɮɨɜ, ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɫ ɩɨɦɨɳɶɸ 
ɛɨɥɬɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ. ȼ ɲɤɚɮɚɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɩɩɚɪɚɬɭɪɚ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢɛɨɪɵ ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ. 

ɄɊɍ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɡɞɚɧɢɹɯ Ƚɗɋ ɢ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɝɢɞɪɨɭɡɥɚ 
ɧɚ ɨɬɦɟɬɤɟ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɢ ɧɢɠɟ, ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɵɥɟɜɥɚɝɨɡɚɳɢɳɟɧɧɨɦ 
ɢɫɩɨɥɧɟɧɢɢ, ɨɬɞɟɥɟɧɵ ɨɬ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɤɚɩɢɬɚɥɶɧɨɣ ɫɬɟɧɨɣ, 
ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɧɚ ɛɟɡɨɩɚɫɧɵɯ ɨɬɦɟɬɤɚɯ ɢɥɢ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɡɚɳɢɳɟɧɧɵɯ ɨɬ 
ɡɚɬɨɩɥɟɧɢɹ ɜ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

ȼɵɤɥɸɱɚɬɟɥɢ 6(10) ɤȼ ɞɨɥɠɧɵ ɛɵɬɶ ɥɢɛɨ ɜɚɤɭɭɦɧɨɝɨ, ɥɢɛɨ ɷɥɟɝɚɡɨɜɨɝɨ 
ɢɫɩɨɥɧɟɧɢɹ. 

ȼɵɤɥɸɱɚɬɟɥɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɫɦɨɧɬɢɪɨɜɚɧɵ ɜ 
ɜɵɞɜɢɠɧɵɯ ɷɥɟɦɟɧɬɚɯ (ɬɟɥɟɠɤɚɯ). Ɉɬɫɟɤ ɜɵɞɜɢɠɧɨɝɨ ɷɥɟɦɟɧɬɚ ɨɛɪɚɡɨɜɚɧ 
ɛɨɤɨɜɵɦɢ ɫɬɟɧɤɚɦɢ, ɮɚɫɚɞɧɨɣ ɞɜɟɪɶɸ ɢ ɞɧɨɦ. Ɉɬ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɞɪɭɝɢɯ 
ɨɬɫɟɤɨɜ ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɞɟɥɟɧ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɢ 
ɢɡɨɥɹɰɢɨɧɧɵɦɢ ɲɬɨɪɤɚɦɢ ɲɬɨɪɨɱɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. ȼ ɨɬɫɟɤɟ ɜɵɞɜɢɠɧɨɝɨ 
ɷɥɟɦɟɧɬɚ ɪɚɡɦɟɳɟɧɵ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɦɟɯɚɧɢɡɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɩɪɚɜɢɥɶɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɜɵɞɜɢɠɧɨɝɨ ɷɥɟɦɟɧɬɚ: ɧɚɩɪɚɜɥɹɸɳɢɟ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɜɵɞɜɢɠɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɪɟɥɶɫɵ, ɲɢɧɚ, 
ɡɚɡɟɦɥɹɸɳɚɹ ɞɥɹ ɡɚɡɟɦɥɟɧɢɹ ɜɵɞɜɢɠɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɦɟɯɚɧɢɡɦ ɲɬɨɪɨɱɧɵɣ ɫ 
ɛɥɨɤɢɪɨɜɤɨɣ ɲɬɨɪɨɤ, ɮɢɤɫɚɬɨɪ ɜɵɞɜɢɠɧɨɝɨ ɷɥɟɦɟɧɬɚ ɜ ɪɚɛɨɱɟɦ ɢɥɢ 
ɤɨɧɬɪɨɥɶɧɨɦ (ɪɚɡɨɛɳɟɧɧɨɦ) ɩɨɥɨɠɟɧɢɢ. ɉɟɪɟɦɟɳɟɧɢɟ ɜɵɞɜɢɠɧɨɝɨ ɷɥɟɦɟɧɬɚ 
ɢɡ ɤɨɧɬɪɨɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɪɚɛɨɱɟɟ ɢ ɨɛɪɚɬɧɨ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɪɢ 
ɩɨɦɨɳɢ ɦɟɯɚɧɢɡɦɚ ɞɨɜɨɞɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɜɚɥɭ. 

Ɉɬɫɟɤ ɫɛɨɪɧɵɯ ɲɢɧ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɞɟɥɟɧ ɩɟɪɟɝɨɪɨɞɤɨɣ ɫ ɩɪɨɯɨɞɧɵɦɢ 
ɢɡɨɥɹɬɨɪɚɦɢ. ȼ ɷɬɨɦ ɨɬɫɟɤɟ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɦɟɳɟɧɵ ɫɛɨɪɧɵɟ ɲɢɧɵ, 
ɡɚɤɪɟɩɥɟɧɧɵɟ ɧɚ ɩɪɨɯɨɞɧɵɯ ɢɡɨɥɹɬɨɪɚɯ, ɢ ɨɬɜɟɬɜɥɟɧɢɹ ɨɬ ɫɛɨɪɧɵɯ ɲɢɧ. 

Ȼɥɨɤɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɡɚɳɢɬɵ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɦɢɤɪɨɷɥɟɤɬɪɨɧɧɨɣ ɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ. 

ɄɊɍ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɭɫɬɪɨɣɫɬɜɚɦɢ ɊɁȺ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ: 
- ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ɞɥɹ ɜɫɟɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ; 
- ɢɡɦɟɪɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɬɨɤɚ, ɧɚɩɪɹɠɟɧɢɹ ɢ ɭɱɟɬɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
- ɭɩɪɚɜɥɟɧɢɟ (ɦɟɫɬɧɨɟ ɢ/ɢɥɢ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɧɚ ɜɫɟɯ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ - ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɤɨɧɤɪɟɬɧɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ); 
- ɭɫɬɪɨɣɫɬɜɨ ȺȼɊ ɨɞɧɨɤɪɚɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚ ɫɟɤɰɢɨɧɧɨɦ 

ɜɵɤɥɸɱɚɬɟɥɟ; 
- ɡɟɦɥɹɧɭɸ ɡɚɳɢɬɭ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ; 
- ɞɭɝɨɜɭɸ ɡɚɳɢɬɭ; 
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- ɥɨɝɢɱɟɫɤɭɸ ɡɚɳɢɬɭ ɲɢɧ; 
- ɫɜɟɬɨɜɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ ɩɨɥɨɠɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɜɤɥɸɱɚɹ 
ɜɵɡɵɜɧɭɸ ɪɚɫɲɢɮɪɨɜɵɜɚɸɳɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 
- ɫɢɝɧɚɥɢɡɚɰɢɸ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɡɚɳɢɬ ɢ 

ɚɜɬɨɦɚɬɢɤɢ. 
ɍɤɚɡɚɧɧɵɟ ɫɪɟɞɫɬɜɚ ɊɁȺ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɟɪɟɞɚɱɭ ɢɧɮɨɪɦɚɰɢɢ ɜ 

ȺɋɍɌɉ Ƚɗɋ. 
ɄɊɍ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɪɚɛɨɬɵ ɛɟɡ ɩɨɫɬɨɹɧɧɨɝɨ 

ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
ɄɊɍ ɞɨɥɠɧɨ ɛɵɬɶ ɪɟɦɨɧɬɧɨɩɪɢɝɨɞɧɵɦ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɜɨɛɨɞɧɵɦ 

ɞɨɫɬɭɩɨɦ ɤ ɫɛɨɪɨɱɧɵɦ ɟɞɢɧɢɰɚɦ ɢ ɚɩɩɚɪɚɬɚɦ, ɩɨɞɥɟɠɚɳɢɦ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɚ 
ɬɚɤɠɟ ɤɨɦɩɥɟɤɬɨɦ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɢ ɢɧɫɬɪɭɦɟɧɬɚ (Ɂɂɉ). 

Ʉɨɧɫɬɪɭɤɰɢɹ ɲɤɚɮɨɜ ɄɊɍ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬ ɜ 
ɨɬɫɟɤɟ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɤɚɛɟɥɶɧɨɦ ɨɬɫɟɤɟ (ɜ ɬɨɦ ɱɢɫɥɟ ɪɚɛɨɬ ɩɨ ɩɪɢɫɨɟɞɢɧɟɧɢɸ 
ɢ ɨɬɫɨɟɞɢɧɟɧɢɸ ɤɚɛɟɥɟɣ) ɩɪɢ ɧɚɥɢɱɢɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɄɊɍ. 

ɉɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɢɬɚɧɢɹ ɋɇ ɧɟɨɛɯɨɞɢɦɨ 
ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɞɟɠɧɨɫɬɢ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ, 
ɫɧɢɠɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɨɛɟɫɩɟɱɟɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɦɢ ɧɭɠɞɚɦɢ. 

ɉɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɢɬɚɧɢɹ ɋɇ ɫɬɚɧɰɢɣ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɫɢɫɬɟɦɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ ɩɢɬɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɚɜɬɨɧɨɦɧɵɯ 
ɪɟɡɟɪɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɚɜɚɪɢɣɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 1 
ɤɚɬɟɝɨɪɢɢ ɢ ɩɨɬɪɟɛɢɬɟɥɟɣ ɨɫɨɛɨɣ ɝɪɭɩɩɵ, ɬɚɤɢɯ ɤɚɤ: ɝɪɭɡɨɩɨɞɴёɦɧɵɟ 
ɦɟɯɚɧɢɡɦɵ ɢ ɩɪɢɜɨɞɵ ɭɩɪɚɜɥɟɧɢɹ ɡɚɬɜɨɪɚɦɢ ȽɌɋ; ɚɜɬɨɦɚɬɢɤɚ ɭɩɪɚɜɥɟɧɢɹ 
ɚɜɚɪɢɣɧɵɯ ɛɵɫɬɪɨɩɚɞɚɸɳɢɯ ɡɚɬɜɨɪɨɜ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɡɚɳɢɬɵ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɢ ɞɪ.; 

ɉɪɢ ɧɨɜɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɌɉɢɊ ɞɟɣɫɬɜɭɸɳɢɯ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɢ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɳɢɬɵ ɢ ɫɛɨɪɤɢ ɞɥɹ ɩɢɬɚɧɢɹ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɪɚɫɩɨɥɚɝɚɬɶ ɧɚ ɧɟɡɚɬɨɩɥɹɟɦɵɯ ɨɬɦɟɬɤɚɯ. 

ɂɫɩɨɥɶɡɨɜɚɬɶ ɧɚ ɜɫɟɯ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ 0,4-35 ɤȼ ɫɢɥɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ. 
Ⱦɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɡɚɳɢɬɚ ɜɫɟɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɢ ɲɢɧ ɨɬ 

ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɜɚɤɭɭɦɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ. 
 
1.3 Ⱦɢɫɩɟɬɱɟɪɫɤɢɟ ɧɚɢɦɟɧɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɢɫɩɟɬɱɟɪɫɤɢɟ ɧɚɢɦɟɧɨɜɚɧɢɹ – ɷɬɨ ɧɚɢɦɟɧɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ, 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɨɩɟɪɚɬɢɜɧɵɯ ɩɟɪɟɝɨɜɨɪɚɯ ɢ ɡɚɩɢɫɹɯ [6].  
Ⱦɢɫɩɟɬɱɟɪɫɤɢɟ ɧɚɢɦɟɧɨɜɚɧɢɹ ɞɨɥɠɧɵ ɨɩɪɟɞɟɥɹɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ 

ɩɪɟɞɟɥɚɯ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 
Ⱦɢɫɩɟɬɱɟɪɫɤɢɟ ɧɚɢɦɟɧɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɋɇ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ 

ɫɨɫɬɨɹɬ ɬɨɥɶɤɨ ɢɡ ɜɢɞɚ ɭɫɬɪɨɣɫɬɜɚ ɢ ɟɝɨ ɩɨɪɹɞɤɨɜɨɝɨ ɧɨɦɟɪɚ. Ⱦɚɧɧɵɣ ɜɢɞ 
ɧɚɢɦɟɧɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɧɟɢɧɮɨɪɦɚɬɢɜɧɵɦ ɢ ɫɨɡɞɚɟɬ ɫɥɨɠɧɨɫɬɶ ɜ 
ɨɪɢɟɧɬɢɪɨɜɚɧɢɢ ɫɯɟɦɨɣ, ɱɬɨ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɨɲɢɛɤɭ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɹɯ ɢɡ-ɡɚ 
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ɩɟɪɟɩɭɬɚɧɧɵɯ ɧɨɦɟɪɨɜ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɞɢɫɩɟɬɱɟɪɫɤɢɟ ɧɚɢɦɟɧɨɜɚɧɢɹ 
ɢɡɦɟɧɟɧɵ ɢ ɧɨɫɹɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ, ɤ ɤɨɬɨɪɵɦ ɨɧɢ ɨɬɧɨɫɹɬɫɹ. 
ɗɬɨ ɩɨɡɜɨɥɢɬ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɨɲɢɛɤɢ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɹɯ ɢ ɥɢɤɜɢɞɚɰɢɢ 
ɚɜɚɪɢɢ ɬ.ɤ. ɨɩɟɪɚɬɢɜɧɵɣ. ɩɟɪɫɨɧɚɥ ɛɭɞɟɬ ɡɧɚɬɶ ɤ ɤɚɤɨɦɭ ɩɪɢɫɨɟɞɢɧɟɧɢɸ 
ɨɬɧɨɫɢɬɫɹ ɞɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

 
1.4 Ⱦɟɣɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɥɹ ɩɢɬɚɧɢɹ ɋɇ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ ɭɫɬɚɧɨɜɥɟɧɨ ɬɪɢ ɩɨɧɢɠɚɸɳɢɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: ɞɜɚ ɢɡ ɧɢɯ ɬɢɩɚ ɌȾɇɋ-10000-13,8/6,3 ɩɪɢɫɨɟɞɢɧɟɧɵ ɤ 
ɨɛɦɨɬɤɚɦ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɟɪɜɨɝɨ ɢ 
ɱɟɬɜɟɪɬɨɝɨ ɛɥɨɤɨɜ; ɬɪɟɬɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɬɢɩɚ ɌȾɇɋ-
10000-36,75/6,3 ɩɨɞɤɥɸɱɟɧ ɤ ɬɪɟɬɢɱɧɨɣ ɨɛɦɨɬɤɟ 35 ɤȼ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɫɜɹɡɢ ɈɊɍ-500ɤȼ ɢ ɈɊɍ-220 ɤȼ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɜɨɞɚ ɦɟɯɚɧɢɡɦɨɜ ɋɇ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɚɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ ɫ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ ɪɨɬɨɪɨɦ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɟɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ ɢ ɧɚɩɪɹɠɟɧɢɟɦ 380 ȼ, ɩɨɥɭɱɚɸɳɢɟ ɩɢɬɚɧɢɟ ɨɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɋɇ 6/0,38 ɤȼ ɬɢɩɚ Ɍɋ3ɋ-1000/6 ɢ Ɍɋ3ɋ-
630/6, ɬ.ɟ. ɫɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɨɫɬɪɨɟɧɚ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɣ ɩɨ 
ɧɚɩɪɹɠɟɧɢɸ: ɞɥɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɩɪɢɧɹɬɨ ɧɚɩɪɹɠɟɧɢɟ 6 ɤȼ, ɚ ɞɥɹ ɜɬɨɪɨɣ - 0,4 
ɤȼ. 

ɗɥɟɤɬɪɨɩɪɢɟɦɧɢɤɢ ɋɇ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ: ɚɝɪɟɝɚɬɧɵɟ, 
ɤɨɬɨɪɵɟ ɨɛɫɥɭɠɢɜɚɸɬ ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɢ ɪɚɫɩɨɥɨɠɟɧɵ ɨɤɨɥɨ ɧɢɯ, ɢ 
ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ, ɪɚɡɦɟɳɟɧɧɵɟ ɩɨ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɤ ɄɊɍ-6ɤȼ ɋɇ Ƚɗɋ ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɢ 
ɫɭɞɨɯɨɞɧɨɝɨ ɲɥɸɡɚ (ɫɟɤɰɢɹ 1ɄɊɍ-1, 1ɄɊɍ-2). 

Ʉ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɚɦ ɚɝɪɟɝɚɬɧɵɯ ɋɇ 
ɨɬɧɨɫɹɬɫɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɧɚɫɨɫɨɜ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɫɦɚɡɤɢ 
ɝɢɞɪɨɬɭɪɛɢɧ ɦɨɳɧɨɫɬɶɸ 55-110 ɤȼɬ, ɧɚɫɨɫɨɜ ɫɢɫɬɟɦɵ ɨɫɭɲɟɧɢɹ ɩɪɨɬɨɱɧɨɝɨ 
ɬɪɚɤɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɧɚɫɨɫɨɜ ɢ ɜɟɧɬɢɥɹɬɨɪɨɜ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ 
ɬɢɪɢɫɬɨɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ (35 ɤȼɬ), ɚ ɬɚɤɠɟ 
ɞɪɟɧɚɠɧɵɯ ɢ ɧɚɫɨɫɨɜ ɨɬɤɚɱɤɢ ɜɨɞɚ ɫ ɤɪɵɲɟɤ ɬɭɪɛɢɧ (16 ɤȼɬ). Ʉ 
ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɦ ɧɚɝɪɭɡɤɚɦ ɋɇ ɨɬɧɨɫɹɬɫɹ ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɧɚɫɨɫɵ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɦɩɪɟɫɫɨɪɵ 
ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ Ƚɗɋ ɢ ɈɊɍ, ɞɪɟɧɚɠɧɵɟ ɧɚɫɨɫɵ, ɧɚɫɨɫɵ 
ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɬ.ɞ. 

ȼɫɟ ɩɨɬɪɟɛɢɬɟɥɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɜ ɨɫɧɨɜɧɨɦ, ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɜ 
ɡɞɚɧɢɢ Ƚɗɋ (ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɫ ɭɱɟɬɨɦ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɛɨɥɟɟ 630 ɦ, 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɨɤɨɥɨ 28000 ɤȼɬ). Ʉɪɨɦɟ ɬɨɝɨ, ɫɨɡɞɚɧɚ ɫɟɬɶ 
ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɝɢɫɬɪɚɥɟɣ ɫɬɚɧɰɢɨɧɧɨɝɨ ɭɡɥɚ. ȼ ɱɢɫɥɟ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɢɦɟɟɬɫɹ 15 ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 
ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɨ 250 ɤȼɬ ɞɥɹ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫɢɫɬɟɦɵ ɨɫɭɲɟɧɢɹ ɩɪɨɬɨɱɧɨɝɨ ɬɪɚɤɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ 
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ɜɨɞɨɫɛɪɨɫɨɜ Ƚɗɋ, ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, 14 ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɩɨ 200 ɤȼɬ 
ɞɥɹ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɣ, 16 ɷɥɟɤɬɪɨɤɚɥɨɪɢɮɟɪɨɜ ɩɨ 300 ɤȼɬ, ɚ ɬɚɤɠɟ 
ɷɥɟɤɬɪɨɦɚɫɥɨɨɛɨɝɪɟɜɚɬɟɥɟɣ ɩɚɡɨɜ ɡɚɬɜɨɪɨɜ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɶɸ 4670 ɤȼɬ. 
ɇɚ Ƚɗɋ ɩɪɢɦɟɧɟɧ ɩɪɢɧɰɢɩ ɚɜɬɨɧɨɦɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɣ ɫ ɩɨɦɨɳɶɸ 
ɭɫɬɚɧɨɜɤɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɚɝɪɟɝɚɬɨɜ ɩɪɢɧɹɬɨ ɨɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɤɨɦɩɥɟɤɬɧɵɯ 
ɞɜɭɯɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ 6/0,4 ɤȼ ɦɨɳɧɨɫɬɶɸ 2630 ɤȼȺ ɫ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɬɢɩɚ ɌɋɁɋ-630/10 ɢ ɳɢɬɨɦ 380/220 ȼ ɬɢɩɚ ɄɌɉɋɇ-0,5, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɨɞɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɛɥɨɤɚ (4 ɝɟɧɟɪɚɬɨɪɚ). 
Ʉɚɤ ɚɝɪɟɝɚɬɧɵɟ, ɬɚɤ ɢ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ ɩɢɬɚɸɬɫɹ ɨɬ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɩɨɞɤɥɸɱɟɧɵ ɤ ɪɚɡɧɵɦ 
ɫɟɤɰɢɹɦ ɲɢɧ ɄɊɍ-6 ɤȼ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ.  

ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɛɥɨɤɚ, ɩɪɢɧɹɬɨ ɨɬ ɨɞɧɨɣ ɢɡ 
ɹɱɟɟɤ ɄɊɍ-6 ɤȼ, ɤɨɦɩɥɟɤɬɧɵɯ ɨɞɧɨɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ 6/0,4 ɤȼ 
ɤɚɠɞɚɹ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɬɢɩɚ ɌɋɁɋɍ -1000/10 ɢ ɳɢɬɨɦ 380/220 ȼ ɬɢɩɚ 
ɄɌɉɋɇ-0,5. ȼɫɟ ɳɢɬɵ ɄɌɉɋɇ-0,5 ɤɨɦɩɥɟɤɬɭɸɬɫɹ ɚɜɬɨɦɚɬɚɦɢ ɬɢɩɚ 
«ɗɥɟɤɬɪɨɧ» ɢ Ⱥ3700. ɉɢɬɚɧɢɟ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫɢɫɬɟɦɵ ɨɫɭɲɟɧɢɹ ɩɪɨɬɨɱɧɨɝɨ ɬɪɚɤɬɚ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɣ ɢ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɬɚɤɠɟ ɩɪɢɧɹɬɨ 
ɨɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɤɨɦɩɥɟɤɬɧɵɯ ɞɜɭɯɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ 6/0,4 
ɤȼ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɬɢɩɚ ɌɋɁɋɍ-1000/10 ɢ ɌɋɁɋ-630/10 ɢ ɳɢɬɚɦɢ 
380/220 ȼ ɬɢɩɚ ɄɌɉɋɇ-0,5. ɗɥɟɤɬɪɨɫɟɬɶ, ɩɢɬɚɸɳɚɹ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɢ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɜɵɩɨɥɧɟɧɚ ɪɚɞɢɚɥɶɧɨɣ.  

ȼɫɟ ɄɊɍ ɢɡɝɨɬɨɜɥɟɧɵ ɜ 1981 ɝɨɞɭ ɢ ɧɚɯɨɞɹɬɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɨɥɟɟ 
ɬɪɢɞɰɚɬɢ ɥɟɬ. Ɉɧɢ ɦɨɪɚɥɶɧɨ ɢ ɮɢɡɢɱɟɫɤɢ ɭɫɬɚɪɟɥɢ, ɤɪɨɦɟ ɬɨɝɨ, ɢɫɯɨɞɹ ɢɡ 
ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɫɭɳɟɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɳɢɬɚɯ ɫ ɛɨɥɶɲɢɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɹɱɟɟɤ, ɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɚ ɧɚ ɳɢɬɚɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɟɨɛɯɨɞɢɦɚ ɫɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ, 
ɨɬɨɛɪɚɠɚɸɳɚɹ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɳɢɬɚ. 

ɋɟɤɰɢɢ ɫɨɟɞɢɧɹɸɬɫɹ ɤɚɛɟɥɶɧɵɦɢ ɥɢɧɢɹɦɢ (ɩɟɪɟɦɵɱɤɚɦɢ) ɜ ɡɚɦɤɧɭɬɭɸ 
ɫɯɟɦɭ ɩɢɬɚɧɢɹ ɋɇ: ɤɚɛɟɥɶ ɦɚɪɤɢ ȺȺɒ6 (3185). ɋɭɳɟɫɬɜɭɸɳɢɟ ɤɚɛɟɥɢ 
ɮɢɡɢɱɟɫɤɢ ɭɫɬɚɪɟɥɢ ɢ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɚɜɢɥ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ [1] ɢ ɩɪɚɜɢɥ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ [2]. Ʉɪɨɦɟ ɬɨɝɨ, ɫɢɥɨɜɵɟ ɤɚɛɟɥɢ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɫɨɜɪɟɦɟɧɧɵɦ ɧɨɪɦɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɦɟɸɬ ɝɨɪɸɱɭɸ ɢɡɨɥɹɰɢɸ. 
Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɤɨɧɫɬɪɭɤɰɢɣ ɢɦɟɟɬ ɹɜɧɵɟ ɫɥɟɞɵ ɤɨɪɪɨɡɢɢ ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ, ɭɦɟɧɶɲɟɧɢɟ ɬɨɥɳɢɧɵ ɦɟɬɚɥɥɚ. Ɉɫɥɚɛɥɟɧɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ 
ɧɟ ɫɩɨɫɨɛɧɵ ɜɵɞɟɪɠɚɬɶ ɧɚɝɪɭɡɤɭ ɫɢɥɨɜɵɯ ɤɚɛɟɥɟɣ, ɱɢɫɥɨ ɤɨɬɨɪɵɯ 
ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɡɚɦɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɭɡɥɚ. 
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1.5 Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ 

 
Ⱦɥɹ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ ɜ 2010 ɝɨɞɭ Ʉɨɦɩɥɟɤɬɗɧɟɪɝɨ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ 

ɩɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜ ɧɟɦ ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɪɟɲɟɧɢɹ: 

- ɫɨɯɪɚɧɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
- ɡɚɦɟɧɚ ɬɨɥɶɤɨ ɭɫɬɚɪɟɜɲɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɋɇ; 
- ɭɫɬɚɧɨɜɤɚ ɬɨɤɨɨɝɪɚɧɢɱɢɜɚɸɳɢɯ ɪɟɚɤɬɨɪɨɜ ɩɟɪɟɞ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɋɇ; 
- ɩɪɢɦɟɧɟɧɢɟ ɧɢɡɤɨɨɦɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɫɟɬɢ 6ɤȼ. 
Ⱦɚɧɧɵɣ ɜɚɪɢɚɧɬ ɧɟ ɹɜɥɹɟɬɫɹ ɩɪɢɟɦɥɟɦɵɦ, ɬ.ɤ. ɧɟ ɢɡɛɚɜɥɹɟɬ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɋɇ ɨɬ ɨɫɧɨɜɧɵɯ ɩɪɨɛɥɟɦ. 
ȼ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɩɪɨɛɥɟɦɵ ɢ ɩɪɟɞɥɨɠɟɧɵ 

ɫɥɟɞɭɸɳɢɟ ɪɟɲɟɧɢɹ: 
- ɞɨɛɚɜɥɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 6ɤȼ; 
- ɢɡɦɟɧɟɧɢɟ ɩɨɞɤɥɸɱɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɤ ɄɊɍ; 
- ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ 6ɤȼ ɦɟɠɞɭ 1ɄɊɍ ɢ 2ɄɊɍ; 
- ɭɫɬɚɧɨɜɤɚ ɦɟɠɞɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɋɇ ɢ ɝɟɧɟɪɚɬɨɪɧɵɦɢ 

ɛɥɨɤɚɦɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ;  
- ɡɚɦɟɧɚ ɊɁȺ ɧɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɥɧɨɰɟɧɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɫ ȺɋɍɌɉ; 
- ɩɪɢɦɟɧɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ. 
ȼɫɟ ɜɵɲɟɫɤɚɡɚɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɛɭɞɭɬ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢ 

ɛɭɞɟɬ ɩɪɟɞɥɨɠɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫɯɟɦɵ ɋɇ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɜɵɜɨɞɨɜ.  
 
1.6 Ɉɛɡɨɪ ɩɨɞɨɛɧɵɯ ɞɢɫɫɟɪɬɚɰɢɣ ɩɪɨɲɥɵɯ ɥɟɬ 
 
Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɹɜɥɹɟɬɫɹ ɧɟ ɟɞɢɧɫɬɜɟɧɧɨɣ, ɝɞɟ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɩɪɨɟɤɬɵ 

ɭɥɭɱɲɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ.  
ɉɨɯɨɠɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɩɨ ɫɨɛɫɬɜɟɧɧɵɦ ɧɭɠɞɚɦ 

Ɇɚɣɧɫɤɨɣ Ƚɗɋ. ȼ ɧɟɣ ɛɵɥ ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ: ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɯɟɦɵ ɋɇ, 
ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ȺɈ «Ʌɟɧɝɢɞɪɨɩɪɨɟɤɬ». ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɨɝɨ 
ɩɪɨɟɤɬɚ ɢ ɫɯɟɦɵ ɋɇ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɜɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɨɢɡɜɟɞɟɧ 
ɚɧɚɥɢɡ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɪɚɡɪɚɛɨɬɚɧɵ ɫɯɟɦɵ ɜɪɟɦɟɧɧɨɝɨ 
ɩɨɞɤɥɸɱɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɞɨɛɚɜɥɟɧɵ ɷɬɚɩɵ ɜɜɨɞɚ ɜɵɜɨɞɚ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ɍɚɤɠɟ ɛɵɥɚ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɫɨɛɫɬɜɟɧɧɵɦ ɧɭɠɞɚɦ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ. ȼ 
ɧɟɣ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɩɨɞɛɨɪ ɧɨɜɨɝɨ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɟɪɦɢɧɚɥɚɦɢ ɡɚɳɢɬ. ɉɪɨɢɡɜɟɞɟɧɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɢ 
ɜɧɟɫɟɧɨ ɢɡɦɟɧɟɧɢɟ ɜ ɫɯɟɦɭ ɜ ɜɢɞɟ ɞɨɛɚɜɥɟɧɢɹ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɦɟɠɞɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɩɨɜɵɲɚɸɳɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ. 
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ȼ ɩɪɟɞɵɞɭɳɟɣ ɞɢɫɫɟɪɬɚɰɢɢ ɛɵɥɢ ɢɡɭɱɟɧɵ ɧɟ ɜɫɟ ɩɪɨɛɥɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ, ɧɨ ɜɵɩɨɥɧɟɧɧɚɹ ɪɚɛɨɬɚ ɛɭɞɟɬ ɭɱɬɟɧɚ ɜ ɞɚɧɧɨɣ 
ɞɢɫɫɟɪɬɚɰɢɢ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɤɨɧɟɱɧɨɝɨ ɜɵɜɨɞɚ.  
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2 ȼɚɪɢɚɧɬɵ ɭɥɭɱɲɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 

2.1 ɍɫɬɚɧɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɋɇ 
 
ɇɚɥɢɱɢɟ ɬɪɟɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɜ ɫɯɟɦɟ ɋɇ-6 ɤȼ 

(ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 1Ɍɋɇ, 2Ɍɋɇ ɢ 3Ɍɋɇ) ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɟɠɧɨɟ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

ɇɟɭɤɥɨɧɧɨɟ ɧɚɪɚɫɬɚɧɢɟ ɢɡɧɨɲɟɧɧɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɜɵɫɨɤɨɜɨɥɶɬɧɨɝɨ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɧɢɠɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɜɵɫɨɤɨɜɨɥɶɬɧɨɣ ɢɡɨɥɹɰɢɢ, 
ɜɨɡɦɨɠɧɵɟ ɨɬɤɚɡɵ ɪɚɡɥɢɱɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɨɫɨɛɟɧɧɨ ɜ ɪɟɦɨɧɬɧɨɦ ɪɟɠɢɦɟ ɢɥɢ 
ɧɟɲɬɚɬɧɨɣ ɫɢɬɭɚɰɢɢ ɭɜɟɥɢɱɢɜɚɸɬ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɢɯ ɤɚɫɤɚɞɧɨɝɨ ɪɚɡɜɢɬɢɹ, ɩɟɪɟɯɨɞɚ ɥɨɤɚɥɶɧɨɣ ɚɜɚɪɢɢ ɜ ɫɢɫɬɟɦɧɭɸ ɢ 
ɧɚɪɚɫɬɚɧɢɟ ɪɢɫɤɨɜ ɜɩɥɨɬɶ ɞɨ ɩɨɥɧɨɣ ɩɨɬɟɪɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ. 

ɗɬɨ ɫɥɭɠɢɬ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɜɚɪɢɚɧɬɨɜ ɩɨɜɵɲɟɧɢɹ 
ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɋɇ-6 ɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɪɟɠɢɦɚɯ. Ɉɞɧɢɦ 
ɢɡ ɬɚɤɢɯ ɧɚɩɪɚɜɥɟɧɢɣ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ ɪɟɡɟɪɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɞɜɚ ɜɚɪɢɚɧɬɚ: 
1) ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɫɜɹɡɢ ɫ ɦɟɫɬɧɨɣ ɷɥɟɤɬɪɨɫɟɬɶɸ 6 ɤȼ. ȼ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɧɚ ɛɟɪɟɝɭ ȼɨɥɝɢ ɜ 2 ɤɦ ɨɬ Ƚɗɋ ɩɨɫɬɪɨɟɧɚ ɢ ɞɟɣɫɬɜɭɟɬ ɩɨɞɫɬɚɧɰɢɹ 
ɍɪɠɭɦɤɚ. ɉɨɞɫɬɚɧɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɚɧɡɢɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɦɟɠɞɭ 
ɪɟɫɩɭɛɥɢɤɨɣ Ɇɚɪɢɣ-ɷɥ ɢ ɑɭɜɚɲɢɟɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɦɟɟɬ ɩɨɜɵɲɟɧɧɭɸ 
ɧɚɞɟɠɧɨɫɬɶ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. ɉɪɢ ɨɛɫɥɟɞɨɜɚɧɢɢ ɫɯɟɦɵ ɲɢɧ 6 ɤȼ 
ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɤɚɠɞɨɣ ɢɡ ɞɜɭɯ ɫɟɤɰɢɣ ɢɦɟɟɬɫɹ ɩɨ ɨɞɧɨɣ ɪɟɡɟɪɜɧɨɣ 
ɹɱɟɣɤɟ, ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɨɜɨɟ ɢ ɨɩɵɬ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɥɨɠɢɬɟɥɶɧɵɣ. 

2) ɍɱɢɬɵɜɚɹ ɨɫɨɛɟɧɧɨɫɬɢ ɫɯɟɦɵ ɋɇ-6 ɤȼ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɧɚɥɢɱɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɈɊɍ 500 ɤȼ ɬɨɥɶɤɨ ɨɞɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 3Ɍɋɇ, ɦɨɠɧɨ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ 
ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɭɫɬɚɧɨɜɤɭ ɧɚ ɈɊɍ 500 ɤȼ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ – ɱɟɬɜɟɪɬɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 4Ɍɋɇ, 
ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤ ɨɛɦɨɬɤɟ 35 ɤȼ ɫɨɛɫɬɜɟɧɧɨɝɨ ɫɢɥɨɜɨɝɨ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ȺɌ2. Ɉɛɫɥɟɞɨɜɚɧɢɟ ɧɚ ɈɊɍ-500 ɤȼ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ȺɌ2 ɢ ɩɪɢɥɟɝɚɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɫɜɨɛɨɞɧɨɣ ɩɥɨɳɚɞɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ 4Ɍɋɇ ɜɩɨɥɧɟ 
ɞɨɫɬɚɬɨɱɧɨ. Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜɜɢɞɭ, ɱɬɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɜɚɪɢɚɧɬ 
ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɢɨɛɪɟɬɟɧɢɹ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 35/6 ɤȼ. 

ɂɡ ɞɚɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɣ 
ɜɚɪɢɚɧɬ ɩɨɞɤɥɸɱɟɧɢɟ Ƚɉɉ «ɍɪɠɭɦɤɚ». 

 
2.2 ɂɡɦɟɧɟɧɢɟ ɩɢɬɚɧɢɹ ɫɟɬɢ 6 ɤȼ 
 
ɋɯɟɦɚ ɩɢɬɚɧɢɹ ɋɇ-6 ɤȼ ɜɵɩɨɥɧɟɧɚ ɫ ɧɟɹɜɧɵɦ ɪɟɡɟɪɜɨɦ, ɬ.ɟ. ɜɫɟ Ɍɋɇ – 

ɪɚɛɨɱɢɟ, ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ȺȼɊ ɫɟɤɰɢɨɧɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ. Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 6 ɤȼ ɜɵɩɨɥɧɟɧɨ ɩɨ ɫɯɟɦɟ ɫ 
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ɨɞɧɨɣ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɫɛɨɪɧɵɯ ɲɢɧ ɫ ɨɞɧɢɦ ɜɵɤɥɸɱɚɬɟɥɟɦ ɧɚ 
ɤɚɠɞɨɟ ɩɪɢɫɨɟɞɢɧɟɧɢɟ. ɑɢɫɥɨ ɫɟɤɰɢɣ Ɋɍ-6 ɤȼ ɪɚɜɧɨ ɲɟɫɬɢ: ɜ ɧɨɪɦɚɥɶɧɨɦ 
ɪɟɠɢɦɟ ɤ ɤɚɠɞɨɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɩɪɢɫɨɟɞɢɧɟɧɨ ɩɨ ɞɜɟ ɫɟɤɰɢɢ: 1ɄɊɍ-1 ɢ 
1ɄɊɍ-2 – ɤ 1Ɍɋɇ; 2ɄɊɍ-1 ɢ 2ɄɊɍ-2 – ɤ 2Ɍɋɇ; 3 ɄɊɍ-1 ɢ 3ɄɊɍ-2 – ɤ 3Ɍɋɇ. 
ɋɟɤɰɢɨɧɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɨɪɦɚɥɶɧɨ ɨɬɤɥɸɱɟɧɧɵɦɢ ɫɟɤɰɢɨɧɧɵɦɢ 
ɜɵɤɥɸɱɚɬɟɥɹɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬ 1Ɍɋɇ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɢɬɚɸɬɫɹ 
ɫɟɤɰɢɢ 1ɄɊɍ-1 ɢ 2ɄɊɍ-1; ɨɬ 2Ɍɋɇ ɩɢɬɚɸɬɫɹ ɫɟɤɰɢɢ 2ɄɊɍ-2 ɢ 1ɄɊɍ-2. Ʉɪɨɦɟ 
ɬɨɝɨ, ɨɬ 2ɄɊɍ-1 ɩɢɬɚɟɬɫɹ ɫɟɤɰɢɹ 3ɄɊɍ-2, ɬ.ɟ. 3ɄɊɍ-2 ɱɟɪɟɡ ɞɜɟ ɤɚɛɟɥɶɧɵɟ 
ɩɟɪɟɦɵɱɤɢ ɬɨɠɟ ɩɨɥɭɱɚɟɬ ɩɢɬɚɧɢɟ ɨɬ 1ɄɊɍ-1. (Ⱦɟɣɫɬɜɭɸɳɚɹ ɫɯɟɦɚ ɋɇ 6ɤȼ 
ɩɨɤɚɡɚɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ). 

Ⱦɚɧɧɵɣ ɜɚɪɢɚɧɬ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɟɛɭɟɦɨɣ ɧɚɞɟɠɧɨɫɬɢ ɬ.ɤ. ɜɨ ɜɪɟɦɹ 
ɧɚɯɨɠɞɟɧɢɹ ɜ ɪɟɦɨɧɬɟ 1ɄɊɍ-1 ɢɥɢ 2ɄɊɍ-2 ɬɟɪɹɟɬɫɹ ɜɦɟɫɬɟ ɫ ɫɟɤɰɢɟɣ ɢ Ɍɋɇ, 
ɤɨɬɨɪɵɣ ɟɟ ɩɢɬɚɟɬ. ȿɫɥɢ ɩɪɨɢɡɨɣɞɟɬ ɨɬɤɥɸɱɟɧɢɟ ɞɪɭɝɨɝɨ Ɍɋɇ, ɬɨ ɟɫɬɶ ɪɢɫɤ 
«ɩɨɫɚɞɢɬɶ ɫɬɚɧɰɢɸ ɧɚ ɧɨɥɶ». 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɚɪɢɚɧɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɞɜɨɟɧɧɨɝɨ 
ɩɢɬɚɧɢɹ ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɩɪɢɦɟɧɟɧɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ. 

ɉɨ ɧɨɪɦɚɥɶɧɨɣ ɫɯɟɦɟ ɨɬ 1Ɍɋɇ ɛɭɞɭɬ ɩɢɬɚɬɶɫɹ 1ɄɊɍ-1 ɢ 2ɄɊɍ-1; ɨɬ 
2Ɍɋɇ 1ɄɊɍ-2 ɢ 2ɄɊɍ-2; ɨɬ 3Ɍɋɇ 3ɄɊɍ-1 ɢ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ 1ɄɊɍ-1; ɨɬ 4Ɍɋɇ 
3ɄɊɍ-2 ɢ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ 2ɄɊɍ-1.Ɍɚɤɠɟ ɞɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ 3ɄɊɍ ɛɭɞɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɩɟɪɟɦɵɱɤɢ ɦɟɠɞɭ 3ɄɊɍ-1 ɢ 1ɄɊɍ-
2; 3ɄɊɍ-2 ɢ 2ɄɊɍ-2. 

Ⱦɚɧɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɩɨɡɜɨɥɢɬ ɢɫɤɥɸɱɢɬɶ ɧɚɪɭɲɟɧɢɟ ɩɢɬɚɧɢɹ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 

 
2.3 ɂɡɦɟɧɟɧɢɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ 1ɄɊɍ ɢ 2ɄɊɍ 
 
ȼ ɞɟɣɫɬɜɭɸɳɟɣ ɫɯɟɦɟ ɋɇ ɫɭɳɟɫɬɜɭɟɬ ɩɪɨɛɥɟɦɚ ɫ ɧɟɪɚɜɧɨɦɟɪɧɵɦ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɩɨɬɪɟɛɢɬɟɥɟɣ ɦɟɠɞɭ 1ɄɊɍ 2ɄɊɍ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜ ɹɱɟɟɤ (1ɄɊɍ –22 ɹɱɟɣɤɢ, 2ɄɊɍ – 50 ɹɱɟɟɤ). Ɍɚɤɠɟ 
ɩɪɨɛɥɟɦɚ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ ɚɝɪɟɝɚɬɧɵɯ ɢ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɧɭɠɞ ɤ ɫɟɤɰɢɹɦ 
ɄɊɍ. Ɉɬ ɩɟɪɜɨɝɨ ɄɊɍ ɩɢɬɚɟɬɫɹ ɬɨɥɶɤɨ ɋɇ ɩɟɪɜɨɝɨ ɚɝɪɟɝɚɬɧɨɝɨ ɛɥɨɤɚ, ɨɬ 
ɜɬɨɪɨɝɨ ɄɊɍ ɜɫɟ ɨɫɬɚɥɶɧɵɟ. ȼɫɟ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɛɨɥɶɲɟɣ ɧɚɪɭɠɧɨɫɬɢ 2ɄɊɍ ɢ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɬɟɪɢ ɝɟɧɟɪɚɰɢɢ ɧɚ ɛɨɥɶɲɢɧɫɬɜɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜ ɫɥɟɞɫɬɜɢɢ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ 2ɄɊɍ, ɬɪɟɛɭɸɳɟɝɨ ɟɝɨ ɨɬɤɥɸɱɟɧɢɹ. ɉɨɞɤɥɸɱɟɧɢɟ ɜɚɠɧɵɯ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɟɣ ɫɯɟɦɨɣ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

  
Ɍɚɛɥɢɰɚ 2.1-Ⱦɟɣɫɬɜɭɸɳɟɟ ɩɨɞɤɥɸɱɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɞɤɥɸɱɟɧɢɹ ɂɫɬɨɱɧɢɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 
Ⱥɋɇ ɛɥɨɤɚ №1 1ɄɊɍ-1 1ɄɊɍ-2 
Ⱥɋɇ ɛɥɨɤɚ №2 2ɄɊɍ-1 2ɄɊɍ-2 
Ⱥɋɇ ɛɥɨɤɚ №3 2ɄɊɍ-1 2ɄɊɍ-2 
Ⱥɋɇ ɛɥɨɤɚ №4 2ɄɊɍ-1 2ɄɊɍ-2 
Ⱥɋɇ ɛɥɨɤɚ №5 2ɄɊɍ-1 2ɄɊɍ-2 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.1 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɞɤɥɸɱɟɧɢɹ ɂɫɬɨɱɧɢɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 

Ɉɋɇ ɛɥɨɤɚ №1 2ɄɊɍ-1 1ɄɊɍ-2 
Ɉɋɇ ɛɥɨɤɚ №2 2ɄɊɍ-1 2ɄɊɍ-2 
Ɉɋɇ ɛɥɨɤɚ №3 2ɄɊɍ-1 2ɄɊɍ-2 
Ɉɋɇ ɛɥɨɤɚ №4 2ɄɊɍ-1 2ɄɊɍ-2 
Ɉɋɇ ɛɥɨɤɚ №5 - 2ɄɊɍ-2 

ɇɌȼɋ-1 1ɄɊɍ-1 1ɄɊɍ-2 
ɇɌȼɋ-2 2ɄɊɍ-1 2ɄɊɍ-2 
ɇɌȼɋ-3 2ɄɊɍ-1 2ɄɊɍ-2 

ɇɈɉ 1ɄɊɍ-1 1ɄɊɍ-2 
ɄȼȾ 1ɄɊɍ-1 1ɄɊɍ-2 
ɄɋɄ 2ɄɊɍ-1 2ɄɊɍ-2 

 
Ⱦɚɧɧɵɣ ɜɚɪɢɚɧɬ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɚ ɩɨ ɋɇ [5], ɬ.ɤ. 

ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɪɟɛɭɟɦɵɣ ɪɟɡɟɪɜ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɩɟɪɟɪɵɜ ɩɢɬɚɧɢɹ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɬɤɚɡɭ ɜ ɪɚɛɨɬɟ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɑɬɨɛɵ ɷɬɨ ɧɟ ɞɨɩɭɫɬɢɬɶ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɨɞɢɧɚɤɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɹɱɟɟɤ ɜ 1ɄɊɍ ɢ 2ɄɊɍ ɢ ɩɪɨɢɡɜɟɫɬɢ ɩɨɞɤɥɸɱɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɤ ɪɚɡɧɵɦ 
ɫɟɤɰɢɹɦ ɪɚɡɧɵɯ ɄɊɍ [5]. ɗɬɨ ɩɨɡɜɨɥɢɬ ɫɨɯɪɚɧɢɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɪɚɛɨɬɟ ɜ 
ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɧɚ ɤɚɤɨɦ-ɥɢɛɨ ɄɊɍ ɢ ɨɛɟɫɩɟɱɢɬ ɧɚɞɟɠɧɭɸ ɜɵɞɚɱɭ 
ɝɟɧɟɪɚɰɢɢ. Ɍɚɤɠɟ ɨɛɟɫɩɟɱɢɬ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɭɸ ɧɚɝɪɭɡɤɭ ɦɟɠɞɭ 1ɄɊɍ ɢ 
2ɄɊɍ. ȼɚɪɢɚɧɬ ɧɨɜɨɝɨ ɩɨɞɤɥɸɱɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.2-ɇɨɜɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɞɤɥɸɱɟɧɢɹ ɂɫɬɨɱɧɢɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 
Ⱥɋɇ ɛɥɨɤɚ №1 1ɄɊɍ-1 2ɄɊɍ-2 
Ⱥɋɇ ɛɥɨɤɚ №2 2ɄɊɍ-1 1ɄɊɍ-2 
Ⱥɋɇ ɛɥɨɤɚ №3 1ɄɊɍ-1 2ɄɊɍ-2 
Ⱥɋɇ ɛɥɨɤɚ №4 2ɄɊɍ-1 1ɄɊɍ-2 
Ⱥɋɇ ɛɥɨɤɚ №5 1ɄɊɍ-1 2ɄɊɍ-2 
Ɉɋɇ ɛɥɨɤɚ №1 1ɄɊɍ-1 2ɄɊɍ-2 
Ɉɋɇ ɛɥɨɤɚ №2 2ɄɊɍ-1 1ɄɊɍ-2 
Ɉɋɇ ɛɥɨɤɚ №3 1ɄɊɍ-1 2ɄɊɍ-2 
Ɉɋɇ ɛɥɨɤɚ №4 2ɄɊɍ-1 1ɄɊɍ-2 
Ɉɋɇ ɛɥɨɤɚ №5 1ɄɊɍ-1 2ɄɊɍ-2 

ɇɌȼɋ-1 1ɄɊɍ-1 2ɄɊɍ-2 
ɇɌȼɋ-2 2ɄɊɍ-1 1ɄɊɍ-2 
ɇɌȼɋ-3 1ɄɊɍ-1 2ɄɊɍ-2 

ɇɈɉ 2ɄɊɍ-1 1ɄɊɍ-2 
ɄȼȾ 1ɄɊɍ-1 2ɄɊɍ-2 
ɄɋɄ 2ɄɊɍ-1 1ɄɊɍ-2 
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2.4 ɂɡɦɟɧɟɧɢɟ ɫɜɹɡɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫ 
ɝɟɧɟɪɚɬɨɪɧɵɦɢ ɛɥɨɤɚɦɢ 

 
ȼ ɞɟɣɫɬɜɭɸɳɟɣ ɫɯɟɦɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɢɦɟɸɬ ɠɟɫɬɤɭɸ ɫɜɹɡɶ ɫ ɛɥɨɤɚɦɢ. 

Ⱦɚɧɧɵɣ ɜɢɞ ɫɜɹɡɢ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɟɛɭɟɦɭɸ ɧɚɞёɠɧɨɫɬɶ ɩɪɢ ɚɜɚɪɢɣɧɵɯ 
ɪɟɠɢɦɚɯ ɜ ɋɇ, ɭɫɥɨɠɧɹɟɬ ɜɵɜɨɞ ɜ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» [9], ɬ.ɤ. ɧɟ ɢɦɟɟɬ 
ɫɢɥɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɞɚɧɧɨɦ ɩɪɢɫɨɟɞɢɧɟɧɢɢ. 

Ȼɨɥɟɟ ɥɭɱɲɢɦ ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɜɜɨɞɧɵɯ ɹɱɟɟɤ, 
ɜɤɥɸɱɚɸɳɢɯ ɜ ɫɟɛɹ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɢ ɜɵɤɥɸɱɚɬɟɥɶ 13.8ɤȼ 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɹɱɟɣɤɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
2.1 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

 

 

ɉɨɡɢɰɢɹ ɇɚɢɦɟɧɨɜɚɧɢɟ 
1 
 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ c 
ɡɚɡɟɦɥɹɸɳɢɦ ɧɨɠɨɦ 

2 Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ 

3 
3.1. 
3.2. 
3.3. 
3.4. 
3.5. 
3.6. 

əɱɟɣɤɚ: 
ȼɵɤɥɸɱɚɬɟɥɶ 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ 
Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 
ɧɚɩɪɹɠɟɧɢɹ 
ɉɪɟɞɨɯɪɚɧɢɬɟɥɶ 
Ɉɉɇ 

4 Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ 
 

Ɋɢɫɭɧɨɤ 2.1. ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɚ ɹɱɟɣɤɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 
 
ɉɨɞɨɛɧɵɣ ɜɚɪɢɚɧɬ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ȼɨɬɤɢɧɫɤɨɣ Ƚɗɋ ɢ ɩɨɡɜɨɥɹɟɬ 

ɨɛɟɫɩɟɱɢɬɶ ɧɚɞɟɠɧɨɫɬɶ, ɩɪɨɫɬɨɬɭ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɥɹ 
ɩɟɪɫɨɧɚɥɚ. 

 
2.5 Ɂɚɦɟɧɚ ɜɵɤɥɸɱɚɬɟɥɟɣ 6ɤȼ 
 
ȼ ɄɊɍ ɭɫɬɚɧɨɜɥɟɧɵ ɜɵɤɥɸɱɚɬɟɥɢ ɩɪɨɢɡɜɨɞɫɬɜɚ «Ɇɨɫɷɥɟɤɬɪɨɳɢɬ», ɝɨɞɚ 

ɜɵɩɭɫɤɚ 1977-1983ɝ.ɝ. ɬɢɩɚ ȼɆɉɗ-10-630-20ɍ3 ɫ ɩɪɢɜɨɞɨɦ ɉɗ-11: 
ɜɵɤɥɸɱɚɬɟɥɶ ɦɚɥɨɦɚɫɥɹɧɵɣ ɩɨɞɜɟɫɧɨɣ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɪɢɜɨɞɨɦ. ȼ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɫɧɹɬɵ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ʉɚɛɟɥɢ 6ɤȼ ɜ 
ɨɫɧɨɜɧɨɦ ɬɢɩɚ ȺȺɒɜ ɢ ɐȺȺȻɥ. Ʉɚɛɟɥɶɧɵɟ ɥɢɧɢɢ ɄɊɍ-6ɤȼ ɩɪɢ ɬɟɤɭɳɢɯ 
ɢɫɩɵɬɚɧɢɹɯ ɢɦɟɟɬ ɬɟɧɞɟɧɰɢɸ ɤ ɭɯɭɞɲɟɧɢɸ ɢɡɨɥɹɰɢɢ.  

ȼɚɤɭɭɦɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɩɨɥɭɱɢɥɢ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɗɬɨ ɜ ɨɫɧɨɜɧɨɦ ɫɜɹɡɚɧɨ ɫ 
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ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɩɪɟɪɵɜɚɧɢɹ ɬɨɤɚ ɜ ɜɚɤɭɭɦɟ. Ɉɞɧɚɤɨ ɤɨɧɫɬɪɭɤɰɢɹ 
ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ, ɤɨɬɨɪɚɹ ɭɠɟ ɩɪɢɦɟɧɹɥɚɫɶ, ɧɚɩɪɢɦɟɪ, ɜ ɦɚɥɨɦɚɫɥɹɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɹɯ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɢɥɚɫɶ. ɋ ɜɜɟɞɟɧɢɟɦ ɩɪɢɜɨɞɚ ɫ 
ɩɨɫɬɨɹɧɧɵɦɢ ɦɚɝɧɢɬɧɵɦɢ ɧɨɜɨɟ ɩɨɤɨɥɟɧɢɟ ɜɚɤɭɭɦɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ, 
ɩɨɜɵɫɢɥɨ ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɚɤɭɭɦɧɵɣ ɩɪɟɪɵɜɚɬɟɥɶ 
ɜɫɬɪɨɟɧ ɜ ɷɩɨɤɫɢɞɧɭɸ ɫɦɨɥɭ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɣ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɩɪɨɱɧɨɫɬɢ, ɡɚɳɢɬɵ ɩɪɟɪɵɜɚɬɟɥɹ ɨɬ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɬɚɛɢɥɶɧɨɣ ɪɚɛɨɬɵ. Ɉɩɵɬ ɱɚɫɬɵɯ ɨɩɟɪɚɰɢɣ, ɞɨɫɬɢɝɚɸɳɢɯ 100000, ɹɜɥɹɟɬɫɹ 
ɦɧɨɝɨɨɛɟɳɚɸɳɢɦ.  

ɇɟɦɚɥɨɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ, ɱɬɨ ɜɚɤɭɭɦɧɵɟ 
ɜɵɤɥɸɱɚɬɟɥɢ ɥɟɝɤɨ ɦɨɧɬɢɪɭɸɬɫɹ ɜ ɹɱɟɣɤɚɯ ɄɊɍ ɧɚ ɦɟɫɬɨ ɢɡɵɦɚɟɦɵɯ 
ɦɚɫɥɹɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɬɢɩɚ ȼɆɉ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɜɚɤɭɭɦɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɹɜɥɹɟɬɫɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɟ, 
ɜɨɡɧɢɤɚɸɳɟɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ, ɩɨɷɬɨɦɭ ɨɧɢ ɞɨɥɠɧɵ ɫɧɚɛɠɚɬɶɫɹ ɢɫɤɪɨɜɵɦ 
ɩɪɨɦɟɠɭɬɤɨɦ. 

Ɂɚɦɟɧɚ ɦɚɥɨɦɚɫɥɹɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɜɚɤɭɭɦɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ 
ɩɪɢɜɟɞɟɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ, ɩɨɜɵɲɟɧɢɸ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɪɟɫɭɪɫɚ, 
ɭɩɪɨɳɟɧɢɸ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɫɧɢɠɟɧɢɸ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɟɧɢɹ ɬɨɤɨɜ ɄɁ. 

 
2.6 Ⱥɧɚɥɢɡ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɡɚɳɢɬɵ ɨɬ ɨɞɧɨɮɚɡɧɵɯ 

ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ ɋɇ 6 ɤȼ 
 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ 

ɭɫɬɚɧɨɜɥɟɧɵ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ɧɚ ɩɢɬɚɸɳɢɯ ɢ ɨɬɯɨɞɹɳɢɯ 
ɮɢɞɟɪɚɯ. Ɉɧɢ ɜɤɥɸɱɟɧɵ ɧɚ ɌɌ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɌɌɇɉ) ɬɢɩɚ 
ɌɁɅɆ ɢ ɜɵɩɨɥɧɟɧɵ ɧɚ ɬɨɤɨɜɵɯ ɪɟɥɟ ɊɌ-40/0,2. Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ ɟɦɤɨɫɬɧɵɯ 
ɬɨɤɨɜ ɫɟɬɢ 6 ɤȼ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɷɬɢɯ ɬɨɤɨɜɵɯ ɡɚɳɢɬ 
ɧɟɞɨɫɬɚɬɨɱɧɚ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɡɦɟɧɟɧɢɟ 
ɪɟɠɢɦɚ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɧɚ ɪɟɡɢɫɬɢɜɧɨ-ɡɚɡɟɦɥɟɧɧɭɸ, ɫ ɭɫɬɚɧɨɜɤɨɣ 
ɧɢɡɤɨɨɦɧɨɝɨ ɡɚɡɟɦɥɹɸɳɟɝɨ ɪɟɡɢɫɬɨɪɚ, ɤɨɬɨɪɵɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɧɟɣɬɪɚɥɶ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ Ɍɋɇ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɣ ɡɚɡɟɦɥɹɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɩɟɪɟɯɨɞɚ ɨɬ ɪɟɠɢɦɚ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɢ ɫɟɬɢ 6 ɤȼ ɤ 
ɪɟɡɢɫɬɢɜɧɨ-ɡɚɡɟɦɥɟɧɧɨɣ: 

 ɋɧɢɠɟɧɢɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɞɭɝɨɜɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ ɫ 
UɉȿɊ=3,0÷3,5·Uɇ.Ɏ. , ɞɨ ɜɟɥɢɱɢɧɵ UɉȿɊ=2,2÷2,4·Uɇ.Ɏ.; 

 ɭɜɟɥɢɱɟɧɢɟ ɬɨɤɚ ɈɁɁ ɡɚ ɫɱɟɬ RN, ɫ ɩɟɪɟɯɨɞɨɦ ɞɭɝɨɜɵɯ ɡɚɦɵɤɚɧɢɣ 
ɜ ɪɟɠɢɦ ɭɫɬɨɣɱɢɜɨɝɨ ɝɨɪɟɧɢɹ ɞɭɝɢ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
ɩɪɨɫɬɵɯ ɬɨɤɨɜɵɯ ɡɚɳɢɬ; 

 ɩɪɢ ɷɬɨɦ ɧɟ ɧɚɪɭɲɚɟɬɫɹ ɩɭɧɤɬ 5.11.8. ɉɌɗ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɞɥɹ 
ɫɟɬɟɣ 6 ɤȼ IɈɁɁ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 30Ⱥ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨɞɬɜɟɪɠɞɚɸɬ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɛɨɪɚ ɤ ɭɫɬɚɧɨɜɤɟ ɜ 
ɧɟɣɬɪɚɥɶ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɍɋɇ ɧɢɡɤɨɨɦɧɨɝɨ ɪɟɡɢɫɬɨɪɚ ɜɟɥɢɱɢɧɨɣ 150 
Ɉɦ.  
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ɉɪɢɦɟɧɟɧɢɟ ɧɢɡɤɨɨɦɧɨɝɨ (150 Ɉɦ) ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɭɱɚɫɬɤɨɜ ɫɟɬɢ 
6 ɤȼ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ Ɍɋɇ ɭɜɟɥɢɱɢɜɚɟɬ ɚɤɬɢɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɬɨɤɚ 
ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɞɨ 24 Ⱥ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦ ɩɨɡɜɨɥɹɟɬ ɪɟɲɢɬɶ 
ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɭɫɥɨɜɢɣ ɩɨɹɜɥɟɧɢɹ ɧɟɭɫɬɨɣɱɢɜɨɣ ɩɟɪɟɦɟɠɚɸɳɟɣɫɹ 
ɞɭɝɢ ɫ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɣ ɤɪɚɬɧɨɫɬɶɸ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ (ɞɨ 4,0 Uɧɮ) ɧɚ 
ɧɟɩɨɜɪɟɠɞёɧɧɵɯ ɮɚɡɚɯ ɢ ɛɨɥɶɲɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɟɪɟɯɨɞɚ ɜ ɦɟɠɞɭɮɚɡɧɨɟ ɢɥɢ 
ɦɧɨɝɨɦɟɫɬɧɨɟ ɄɁ. ɍɫɬɨɣɱɢɜɚɹ ɞɭɝɚ ɫɨɡɞɚёɬ ɤɪɚɬɧɨɫɬɶ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɟ 
ɛɨɥɟɟ 1,73 Uɧɮ ɡɚ ɨɝɪɚɧɢɱɟɧɧɨɟ ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ 
ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ; 

- ɫɨɡɞɚɧɢɟ ɭɫɥɨɜɢɣ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɫɬɵɯ ɢ ɧɚɞёɠɧɵɯ ɬɨɤɨɜɵɯ 
ɡɚɳɢɬ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (ɈɁɁ), ɫ ɫɟɥɟɤɬɢɜɧɵɦ ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɩɨɜɪɟɠɞёɧɧɨɝɨ ɭɱɚɫɬɤɚ ɫɟɬɢ 6 ɤȼ. ɇɟɝɚɬɢɜɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɨɬɤɥɸɱɟɧɢɹ 
ɡɚɦɵɤɚɧɢɣ ɈɁɁ ɱɚɫɬɢɱɧɨ ɢɫɩɪɚɜɥɹɸɬɫɹ ɞɟɣɫɬɜɢɟɦ ȺȼɊ-0,4 ɤȼ, ɤɨɬɨɪɵɟ 
ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ Ɍɉ-6/0,4 ɤȼ ɫ ɞɜɭɦɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ. 

- Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɨɤɨɜɵɯ ɡɚɳɢɬ 
ɨɬ ɈɁɁ ɫɟɬɢ 6 ɤȼ ɧɚ ɛɚɡɟ ɪɟɥɟ ɊɌ-40/0,2 ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɟɪɟɯɨɞɨɦ ɧɚ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɪɟɥɟ. 

- ɋɨɡɞɚɧɢɟ ɭɫɥɨɜɢɣ ɞɥɹ ɧɚɞɟɠɧɨɝɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɮɟɪɪɨɪɟɡɨɧɚɧɫɧɵɯ 
ɩɪɨɰɟɫɫɨɜ Ɍɇ-6 ɤȼ. 

-  ɋɧɢɠɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɢ ɫɬɨɢɦɨɫɬɢ 
Ɉɉɇ-6 ɤȼ. 

 
2.7 Ɇɨɞɟɪɧɢɡɚɰɢɹ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 
Ⱦɥɹ ɩɢɬɚɧɢɹ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɥɟɤɬɪɨɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɫɢɬɭɚɰɢɢ 

ɩɨɥɧɨɣ ɩɨɬɟɪɢ ɲɬɚɬɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɧɚ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ 
ɩɪɢɦɟɧɹɟɬɫɹ ɫɬɚɰɢɨɧɚɪɧɚɹ ȾȽɍ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ, ɦɨɳɧɨɫɬɶɸ 488 ɤȼɬ. 

Ʉ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɩɨɬɪɟɛɢɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
- ɧɚɫɨɫɵ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧ; 
- ɧɚɫɨɫɵ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
- ɚɜɚɪɢɣɧɚɹ ɜɟɧɬɢɥɹɰɢɹ; 
- ɡɚɪɹɞɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ; 
- ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɜɹɡɢ, ɬɟɥɟɦɟɯɚɧɢɤɢ ɢ ȺɋɍɌɉ; 
- ɨɛɨɪɭɞɨɜɚɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɫɢɫɬɟɦɵ 

ɛɟɡɨɩɚɫɧɨɫɬɢ; 
- ɨɯɪɚɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɟɪɢɦɟɬɪɚ. 
- ɦɟɯɚɧɢɡɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɫɧɨɜɧɵɦɢ ɢ ɚɜɚɪɢɣɧɵɦɢ ɡɚɬɜɨɪɚɦɢ 

ɜɨɞɨɩɪɢɟɦɧɢɤɚ ɢ ɜɨɞɨɫɛɪɨɫɚ; 
- ɦɟɯɚɧɢɡɦɵ ɭɩɪɚɜɥɟɧɢɹ ɡɚɬɜɨɪɚɦɢ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 
- ɷɜɚɤɭɚɰɢɨɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. 
 
ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɢɬɚɧɢɹ ɋɇ Ƚɗɋ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɬ ɛɥɨɤɚ №1 

(ɝɟɧɟɪɚɬɨɪ №3) ɢɥɢ ɛɥɨɤɚ №4 (ɝɟɧɟɪɚɬɨɪ №15). ɉɢɬɚɧɢɟ ɚɝɪɟɝɚɬɧɵɯ ɧɚɝɪɭɡɨɤ 
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ɨɬ ȾȽɍ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ Ɍɉ-10ɇ ɢ Ɍɉ-40ɇ, ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɧɚɝɪɭɡɨɤ 
ɱɟɪɟɡ Ɍɉ-14ɇ ɢ Ɍɉ-43ɇ.  

ȼ ɫɥɭɱɚɟ ɩɨɬɟɪɢ ɩɢɬɚɧɢɹ ɧɚ ɈɊɍ ȾȽɍ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɦɟɫɬɢɬɶ ɤ ɲɤɚɮɭ 
ɒɄ-2 ȾȽɍ ɈɊɍ ɢ ɩɨɞɚɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɓɋɇ Ɉɉɍ. 

Ɂɚ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ ȾȽɍ: 
- ɨɬɫɭɬɫɬɜɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɛɵɫɬɪɨɣ ɦɨɛɢɥɢɡɚɰɢɢ ȾȽɍ ɧɚ ɈɊɍ; 
- ɩɭɫɤ ȾȽɍ ɩɪɨɢɫɯɨɞɢɬ ɬɨɥɶɤɨ ɜ ɪɭɱɧɨɦ ɪɟɠɢɦɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ 

ɤɨɧɬɟɣɧɟɪɚ ȾȽɍ; 
- ɦɨɳɧɨɫɬɢ ȾȽɍ ɧɟ ɯɜɚɬɚɟɬ ɞɥɹ ɫɬɚɛɢɥɶɧɨɝɨ ɩɭɫɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ;  
 
Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ȾȽɍ ɞɥɹ ɧɭɠɞ 

Ƚɗɋ (ȾȽɍ-1) ɦɨɳɧɨɫɬɶɸ 600 ɤȼɬ. Ⱦɥɹ ɩɢɬɚɧɢɹ ɚɝɪɟɝɚɬɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ Ɍɉ-
10ɇ ɢ Ɍɉ-40ɇ ɢɫɩɨɥɶɡɨɜɚɬɶ ɲɤɚɮɵ ɫ ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ ɲɢɧ. ȼɤɥɸɱɟɧɢɟ ȾȽɍ-
1 ɢ ɩɟɪɟɤɥɸɱɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫ ɪɚɛɨɱɢɯ ɫɢɫɬɟɦ ɲɢɧ ɧɚ ɲɢɧɵ ɩɢɬɚɧɢɹ ɨɬ 
ȾȽɍ-1 (ɒȾȽɍ) ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɩɨ ɮɚɤɬɭ 
ɢɫɱɟɡɧɨɜɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɪɚɛɨɱɢɯ ɲɢɧɚɯ. ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɚ (№3 ɢɥɢ №15) 
ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɲɬɚɬɧɨɣ ɫɯɟɦɟ ɋɇ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ 
ȺɊɆ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɞɚɱɢ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚ ɩɚɪɭ 
ɝɟɧɟɪɚɬɨɪɨɜ, ɫɞɟɥɚɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ, ɨɬɤɥɸɱɚɹ ɨɬ 
ɫɟɬɢ ȾȽɍ-1 ɧɟɧɭɠɧɵɣ ɝɟɧɟɪɚɬɨɪ. 

Ⱦɥɹ ɩɢɬɚɧɢɹ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɧɚɝɪɭɡɨɤ ɫɞɟɥɚɬɶ 
ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ ɨɞɧɨɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ Ɍɉ-14ɇ ɢ Ɍɉ-43ɇ (1 
ɫɟɤɰɢɹ - ɲɬɚɬɧɚɹ, ɜɬɨɪɚɹ - ɫ ɩɢɬɚɧɢɟɦ ɨɬ ȾȽɍ-1).  

Ⱦɥɹ ɩɢɬɚɧɢɹ ɤɨɦɩɪɟɫɫɨɪɚ ɄȼȾ ɈɊɍ, ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, 
ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨ-ɪɟɚɤɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ-500/220, 
ɨɫɜɟɳɟɧɢɹ Ɉɉɍ ɢ ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɯ ɚɝɪɟɝɚɬɨɜ ȺȻ Ɉɉɍ ɢɫɩɨɥɶɡɨɜɚɬɶ ȾȽɍ 
ɫ Ƚɗɋ ɦɨɳɧɨɫɬɶɸ 488ɤȼɬ (ȾȽɍ-2) ɭɫɬɚɧɨɜɢɜ ɟɟ ɪɹɞɨɦ ɫ Ɉɉɍ. 
ɗɥɟɤɬɪɨɩɨɬɪɟɛɢɬɟɥɢ, ɩɨɞɤɥɸɱɚɟɦɵɟ ɤ ȾȽɍ-2 ɜɵɞɟɥɢɬɶ ɧɚ ɨɬɞɟɥɶɧɭɸ ɫɟɤɰɢɸ, 
ɩɢɬɚɧɢɟ ɤɨɬɨɪɨɣ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɬ ɓɋɇ Ɉɉɍ. 
ȼ ɫɥɭɱɚɟ ɢɫɱɟɡɧɨɜɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɛɟɢɯ ɫɟɤɰɢɹɯ ɓɋɇ ȾȽɍ-2 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɩɭɫɬɢɬɫɹ ɢ ɩɢɬɚɧɢɟ ɜɵɞɟɥɟɧɧɨɣ ɫɟɤɰɢɢ ɩɟɪɟɜɟɞɟɬɫɹ ɧɚ ȾȽɍ. 
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3 Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɥɹ ɨɰɟɧɤɢ ɧɚɞёɠɧɨɫɬɢ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɦɟɬɨɞ ɨɫɧɨɜɚɧɧɵɣ ɧɚ 

ɪɚɡɞɟɥɟɧɢɢ ɨɛɥɚɫɬɢ ɨɬɤɚɡɨɜ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɨɞɨɛɪɚɧɧɵɯ ɩɨɞɨɛɥɚɫɬɟɣ ɢ 
ɜɵɱɢɫɥɟɧɢɢ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɚɡɚ ɤɚɤ ɫɭɦɦɵ ɜɟɪɨɹɬɧɨɫɬɟɣ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɤɚɠɞɵɦ ɢɡ ɷɬɢɯ ɩɨɞɨɛɥɚɫɬɟɣ. ȼɟɪɨɹɬɧɨɫɬɶ ɤɚɠɞɨɣ ɨɛɥɚɫɬɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ ɮɚɤɬɨɪɨɜ. ɗɬɢ ɮɚɤɬɨɪɵ ɦɨɝɭɬ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɨ 
ɨɰɟɧɟɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɜɵɛɨɪɨɤ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɥɨɜɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɨɧɤɪɟɬɧɨɣ 
ɨɛɥɚɫɬɢ. Ƚɟɧɟɪɚɰɢɹ ɬɚɤɢɯ ɜɵɛɨɪɨɤ ɞɨɫɬɢɝɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɰɟɩɢ ɧɚɞɟɠɧɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɥɝɨɪɢɬɦɚ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ 
ɩɨɫɨɛɢɹ ȼ.ɇ.Ȼɚɥɚɧɨɜɚ ɧɚ ɨɫɧɨɜɟ ɫɪɟɡ-ɜɵɛɨɪɤɢ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɧɚɞɟɠɧɨɫɬɢ 
ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɩɪɚɜɨɱɧɵɟ ɞɚɧɧɵɟ ɭɤɚɡɚɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 -  Ⱦɚɧɧɵɟ ɩɨ ɨɬɤɚɡɚɦ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɗɥɟɦɟɧɬ ɑɚɫɬɨɬɚ ɨɬɤɚɡɨɜ 

Ʉɚɛɟɥɶɧɚɹ ɥɢɧɢɹ 6,10 ɤȼ, ɧɚ 1 ɤɦ 0.10 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 35,110 ɤȼ 0.03 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 6,10 ɤȼ 0.035 
əɱɟɣɤɚ ɜɵɤɥɸɱɚɬɟɥɹ 35,110 ɤȼ 0.020 
əɱɟɣɤɚ ɜɵɤɥɸɱɚɬɟɥɹ 6,10 ɤȼ ɜɧɭɬɪɟɧɧɟɣ  
ɭɫɬɚɧɨɜɤɢ 

0.015 

ɋɛɨɪɤɚ ɇɇ – 0.4 ɤȼ Ɍɉ 0.007 
ɒɢɧɵ Ɋɍ-6,10 (ɧɚ 1 ɩɪɢɫɨɟɞɢɧɟɧɢɟ) 0.001 

 
3.1 Ɋɚɫɱɟɬ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɞɟɣɫɬɜɭɸɳɟɣ ɫɯɟɦɵ 
 
Ɋɚɫɱɟɬ ɧɚɞɟɠɧɨɫɬɢ ɞɟɣɫɬɜɭɸɳɟɣ ɫɯɟɦɵ ɋɇ ɛɵɥ ɜɵɩɨɥɧɟɧ ɧɚ ɨɫɧɨɜɟ 

ɦɨɞɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 3.1.  
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Ɋɢɫɭɧɨɤ 3.1- Ɇɨɞɟɥɶ ɧɚɞɟɠɧɨɫɬɢ ɞɟɣɫɬɜɭɸɳɟɣ ɫɯɟɦɵ ɋɇ 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɞɟɣɫɬɜɭɸɳɟɣ ɫɯɟɦɵ ɋɇ: 
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Ɍɉ-10ɇ    87,7% 
Ɍɉ-20ɇ   88,5% 
Ɍɉ-30ɇ   88,5% 
Ɍɉ-40ɇ   88,5% 
Ɍɉ-50ɇ   88,5% 
Ɉɉɍ    86,4% 

 
Ⱥɧɚɥɢɡ ɩɪɨɢɡɜɟɞёɧɧɵɯ ɪɚɫɱёɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɞɟɠɧɨɫɬɶ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɚɝɪɟɝɚɬɧɵɯ ɋɇ ɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ (Ɉɉɍ) 
ɈɊɍ 500/220 ɪɚɜɧɵ 87%. 

 
3.2 Ɋɚɫɱɟɬ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɧɨɜɨɣ ɫɯɟɦɵ 
 
Ɇɨɞɟɥɶ ɧɚɞɟɠɧɨɫɬɢ ɧɨɜɨɣ ɫɯɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.2. 
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Ɋɢɫɭɧɨɤ 3.2- Ɇɨɞɟɥɶ ɧɚɞɟɠɧɨɫɬɢ ɧɨɜɨɣ ɫɯɟɦɵ ɋɇ 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɧɨɜɨɣ 
ɫɯɟɦɵ ɋɇ: 

Ɍɉ-10ɇ  96,5% 
Ɍɉ-20ɇ  96,5% 
Ɍɉ-30ɇ  96,5% 
Ɍɉ-40ɇ  96,5% 
Ɍɉ-50ɇ  96,5% 
Ɉɉɍ  95,1% 

 
Ⱥɧɚɥɢɡ ɩɪɨɢɡɜɟɞёɧɧɵɯ ɪɚɫɱёɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɨɤɚɡɚɬɟɥɶ ɧɚɞɟɠɧɨɫɬɢ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɚɝɪɟɝɚɬɧɵɯ ɋɇ ɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ (Ɉɉɍ) 
ɈɊɍ 500/220 ɪɚɜɧɵ 96%.  
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3.3 ɋɪɚɜɧɟɧɢɟ ɫɯɟɦ ɩɨ ɭɪɨɜɧɸ ɧɚɞɟɠɧɨɫɬɢ 
 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɧɨɜɚɹ ɤɨɦɩɨɧɨɜɤɚ ɫɯɟɦɵ ɧɚ 10% 
ɛɨɥɟɟ ɧɚɞɟɠɧɚ ɱɟɦ, ɞɟɣɫɬɜɭɸɳɚɹ. Ȼɨɥɟɟ ɜɵɫɨɤɢɣ ɩɨɤɚɡɚɬɟɥɶ ɛɵɥ ɞɨɫɬɢɝɧɭɬ ɡɚ 
ɫɱɟɬ ɞɨɛɚɜɥɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɢɡɦɟɧɟɧɢɟɦ ɫɜɹɡɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɫɟɤɰɢɣ ɄɊɍ ɢ ɢɡɦɟɧɟɧɢɟɦ 
ɩɨɞɤɥɸɱɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ.  
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4 Ɋɚɡɪɚɛɨɬɤɚ ɷɬɚɩɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
ɉɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɧɟɨɛɯɨɞɢɦɨ 

ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɜɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜ ɫɨɫɬɨɹɧɢɢ 
ɜɵɧɭɠɞɟɧɧɨɝɨ ɩɪɨɫɬɨɹ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɫɬɚɜɢɬɶ ɦɟɪɨɩɪɢɹɬɢɹ 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 

Ɍ.ɤ. ɜɨ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɦɨɝɭɬ ɨɬɫɭɬɫɬɜɨɜɚɬɶ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɢɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ ɬɨ, ɜɨɡɦɨɠɧɨ ɫɨɜɦɟɳɟɧɢɟ ɞɚɧɧɵɯ ɪɚɛɨɬ ɫ 
ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ ɋȺɍȽȺ. 

 
4.1 ȼɜɨɞ ɜ ɪɚɛɨɬɭ ɧɨɜɨɝɨ 2ɄɊɍ 
 
ɇɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 2ɄɊɍ ɩɥɚɧɢɪɭɟɬɫɹ ɫɞɟɥɚɬɶ ɜ ɩɨɦɟɳɟɧɢɢ Ƚ8-12 ɧɚ 

ɨɬɦɟɬɤɟ 64,10. ɗɬɨ ɩɨɡɜɨɥɢɬ ɩɪɨɢɡɜɟɫɬɢ ɦɨɧɬɚɠ ɧɨɜɨɝɨ 2ɄɊɍ ɛɟɡ ɜɵɜɨɞɚ ɜ 
ɪɟɦɨɧɬ ɫɬɚɪɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɨɜɦɟɫɬɧɨ ɫ ɦɨɧɬɚɠɨɦ 2ɄɊɍ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɤɚɛɟɥɢ ɞɨ 2Ɍɋɇ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ ɫɨɛɥɸɞɚɹ ɜɫɟ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɬ.ɤ. 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɛɭɞɟɬ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ. 

Ⱦɥɹ ɩɢɬɚɧɢɹ 2 ɫɟɤɰɢɢ 2ɄɊɍ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɟɫɬɢ 2Ɍɋɇ ɜ ɪɟɦɨɧɬ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɤɥɸɱɟɧɢɸ ɤ 2Ɍɋɇ ɞɜɭɯ ɤɚɛɟɥɟɣ 
ɩɨɬɪɟɛɢɬɟɥɟɣ, ɤɨɬɨɪɵɦɢ ɛɭɞɭɬ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɹɜɥɹɬɶɫɹ ɜɬɨɪɵɟ 
ɫɟɤɰɢɢ ɫɬɚɪɨɝɨ ɢ ɧɨɜɨɝɨ 2ɄɊɍ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡɦɟɧɟɧɢɟ 
ɧɟɣɬɪɚɥɢ ɧɚ ɪɟɡɢɫɬɢɜɧɭɸ. 

Ⱦɥɹ ɩɢɬɚɧɢɹ 1 ɫɟɤɰɢɢ ɧɨɜɨɝɨ 2ɄɊɍ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɨɞɢɧ ɤɚɛɟɥɶ 
ɨɬ ɱɟɬɜɟɪɬɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɬɚɤɠɟ ɜɬɨɪɵɦ ɤɚɛɟɥɟɦ ɛɭɞɟɬ ɨɛɟɫɩɟɱɟɧɨ 
ɩɢɬɚɧɢɟ 2 ɫɟɤɰɢɢ 3ɄɊɍ. 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɜɫɟɯ ɢɫɩɵɬɚɧɢɣ ɧɨɜɨɝɨ 2ɄɊɍ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɩɟɪɟɩɨɞɤɥɸɱɟɧɢɟ ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɨ 2 ɫɟɤɰɢɢ ɫɬɚɪɨɝɨ 2ɄɊɍ ɤ ɧɨɜɨɦɭ, 
ɜɵɩɨɥɧɹɬɶɫɹ ɷɬɨ ɛɭɞɟɬ ɜɨ ɜɪɟɦɹ ɦɢɧɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, ɤɚɤ ɩɪɚɜɢɥɨ ɧɨɱɶɸ, 
ɤɨɝɞɚ ɫɬɚɧɰɢɹ ɛɭɞɟɬ «ɧɚ ɧɭɥɟ». ɉɟɪɟɤɥɸɱɚɟɦɵɟ ɩɨɬɪɟɛɢɬɟɥɢ ɭɤɚɡɚɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 – ɩɟɪɟɱɟɧɶ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɟɪɟɩɨɞɤɥɸɱɚɟɦɵɯ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɤɥ. ɫɬɚɪɨɟ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɤɥ.ɧɨɜɨɟ 

№ ɫɟɤɰɢɢ ɜ 
ɧɨɜɨɦ ɄɊɍ 

ȼ-50 2Ɍ-61ɇ  
(ɋɇ ɛɚɡɚ ɆɌɋ) ȼ-61ɇ-2 2ɄɊɍ-1 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.1 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɤɥ. ɫɬɚɪɨɟ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɤɥ.ɧɨɜɨɟ 

№ ɫɟɤɰɢɢ ɜ 
ɧɨɜɨɦ ɄɊɍ 

ȼ-52 
2Ɍ-1ɇ  

(ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɋɇ 
ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ) 

ȼ-1ɇ-2 2ɄɊɍ-1 

ȼ-53 
Ɍ-44ɇ 

(ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɋɇ 13-16Ƚ) ȼ-44ɇ 2ɄɊɍ-2 

ȼ-54 
Ɍ -42 

(ɚɝɪɟɝɚɬɧɵɟ ɋɇ 13-16Ƚ) ȼ-40ɇ-2 2ɄɊɍ-1 

ȼ-55 Ɍ-53ɇ 
(ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɋɇ 17-18Ƚ) ȼ-53ɇ 2ɄɊɍ-1 

ȼ-56 
Ɍ -52  

(ɚɝɪɟɝɚɬɧɵɟ ɋɇ 17-18Ƚ) ȼ-50ɇ-2 2ɄɊɍ-2 

ȼ-58 
2Ɍ-35ɇ 

(ɇɌȼ 5-7) ȼ-35ɇ-2 2ɄɊɍ-1 

ȼ-60 
Ɍ-26ɇ 

(ɤɨɦɩɪɟɫ. ɄɋɄ-4-7) ȼ-26ɇ - 

ȼ-61 
Ɍ-24ɇ 

(ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɋɇ 5-8Ƚ) ȼ-24ɇ 2ɄɊɍ-2 

ȼ-63 
Ɍ-25ɇ 

(ɤɨɦɩɪɟɫ. ɄɋɄ-8-11 ) ȼ-25ɇ 2ɄɊɍ-1 

ȼ-64 2 Ɍɋɇ ȼ-2Ɍɋɇ-22 2ɄɊɍ-2 

ȼ-65 
Ɍ-34ɇ 

(ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɋɇ 9-12Ƚ) ȼ-34ɇ 2ɄɊɍ-1 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.1 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɤɥ. ɫɬɚɪɨɟ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɤɥ.ɧɨɜɨɟ 

№ ɫɟɤɰɢɢ ɜ 
ɧɨɜɨɦ ɄɊɍ 

ȼ-66 Ɍ -32 
(ɚɝɪɟɝɚɬɧɵɟ ɋɇ 9-12Ƚ) ȼ-30ɇ-2 2ɄɊɍ-2 

ȼ-67 
2Ɍ-6ɇ 

(ȺȻɄ ɢ ɋɉɄ) ȼ-6ɇ-2 2ɄɊɍ-2 

ȼ-68 
2Ɍ -55ɇ 

(ɧɚɫɨɫɧɚɹ Ɍȼɋ-3) ȼ-55ɇ-2 2ɄɊɍ-2 

ȼ-69 
Ɍ -22 

(ɚɝɪɟɝɚɬɧɵɟ ɋɇ 5-8Ƚ) ȼ-20ɇ-2 2ɄɊɍ-1 

 
ɉɨɫɥɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɧɚ ɧɨɜɨɟ 2ɄɊɍ ɜɵɜɨɞɢɬɫɹ ȺȼɊ 

ɫɬɚɪɨɝɨ 2ɄɊɍ, ɨɬɤɥɸɱɚɟɬɫɹ ɄɅ ȼ-19 ȼ-72 ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɟɦɨɧɬɚɠ ɫɬɚɪɨɝɨ 
2ɄɊɍ-2 

 
4.2 ȼɜɨɞ ɜ ɪɚɛɨɬɭ ɧɨɜɨɝɨ 1ɄɊɍ-2 
 
ɇɚ ɦɟɫɬɟ ɫɬɚɪɨɝɨ 2ɄɊɍ-2 ɦɨɧɬɢɪɭɟɬɫɹ ɧɨɜɨɟ 1ɄɊɍ-2. ɉɪɨɤɥɚɞɵɜɚɟɬɫɹ ɢ 

ɩɨɞɤɥɸɱɚɟɬɫɹ ɄɅ ɨɬ 3ɄɊɍ-1 ɤ ɧɨɜɨɦɭ 2ɄɊɍ-2. 
ȼ ɧɨɜɨɦ 2ɄɊɍ ɜɵɜɨɞɢɬɫɹ ȺȼɊ ɢ ɜɪɟɦɟɧɧɨ ɡɚɩɢɬɵɜɚɟɬɫɹ ɨɬ ɄɅ ɨɬ 3ɄɊɍ-

1. 
2Ɍɋɇ ɜɵɜɨɞɢɬɫɹ ɜ ɪɟɦɨɧɬ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 1ɄɊɍ-2(ɇ) ɫ ɞɚɥɶɧɟɣɲɢɦ 

ɜɤɥɸɱɟɧɢɟɦ ɫɨɜɦɟɫɬɧɨ ɫ 2ɄɊɍ-2(ɇ) ɫ ɩɨɥɧɵɦ ɩɨɝɚɲɟɧɢɟɦ ɫɟɤɰɢɢ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɦɵɤɚɧɢɹ ɪɚɡɧɵɯ ɜɢɞɨɜ ɧɟɣɬɪɚɥɢ. 

 
4.3 ȼɜɨɞ ɜ ɪɚɛɨɬɭ ɧɨɜɨɝɨ 3ɄɊɍ-2 
 
ȼɵɜɨɞɢɬɫɹ ȺȼɊ 3ɄɊɍ ɢ ɄɅ ȼ 12-34. ɉɪɨɢɫɯɨɞɢɬ ɪɟɤɨɧɫɬɪɭɤɰɢɹ 2 

ɫɟɤɰɢɢ 3ɄɊɍ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ 4Ɍɋɇ. ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɚ ɧɚ Ɉɉɍ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ȾȽɍ-2. 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɩɨɞɤɥɸɱɟɧɢɟ ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫ 1 ɫɟɤɰɢɢ ɫɬɚɪɨɝɨ 
2ɄɊɍ ɤ ɧɨɜɨɦɭ. ɉɟɪɟɤɥɸɱɚɟɦɵɟ ɩɨɬɪɟɛɢɬɟɥɢ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 

 
 
 

  



28 
 

Ɍɚɛɥɢɰɚ 4.2 - ɩɟɪɟɱɟɧɶ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɟɪɟɩɨɞɤɥɸɱɚɟɦɵɯ ɧɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɤɥ. ɫɬɚɪɨɟ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɤɥ.ɧɨɜɨɟ 

№ ɫɟɤɰɢɢ ɜ 
ɧɨɜɨɦ ɄɊɍ 

ȼ-25 
Ɍ-33ɇ 

(ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɋɇ 9-12Ƚ) ȼ-33ɇ 1ɄɊɍ-2 

ȼ-26 Ɍ -31 
(ɚɝɪɟɝɚɬɧɵɟ ɋɇ 9-12Ƚ) ȼ-30ɇ-1 - 

ȼ-28 
ȼ-1 

1ɄɊɍ-6ɤȼ ɜɵɜɟɫɬɢ - 

ȼ-30 
Ɍ-23ɇ 

(ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɋɇ 5-8Ƚ) ȼ-23ɇ - 

ȼ-31 Ɍ -21 
(ɚɝɪɟɝɚɬɧɵɟ ɋɇ 5-8Ƚ) ȼ-20ɇ-1 1ɄɊɍ-2 

ȼ-32 
1Ɍ-1ɇ 

(ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɋɇ 
ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ) 

ȼ-1ɇ-1 - 

ȼ-34 
ȼ-12 

3ɄɊɍ-6ɤȼ ɜɵɜɟɫɬɢ - 

ȼ-35 
Ɍ-13ɇ 

(ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɋɇ 1-4Ƚ) ȼ-13ɇ 1ɄɊɍ-2 

ȼ-36 
1Ɍ-61ɇ 

(ɋɇ ɛɚɡɚ ɆɌɋ) ȼ-61ɇ-1 1ɄɊɍ-2 

ȼ-37 
1Ɍ -55ɇ 

(ɧɚɫɨɫɧɚɹ Ɍȼɋ-3) ȼ-55ɇ-1 - 

ȼ-39 Ɍ -41 
(ɚɝɪɟɝɚɬɧɵɟ ɋɇ 13-16Ƚ) ȼ-40ɇ- 1ɄɊɍ-2 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.2 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɤɥ. ɫɬɚɪɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. ɧɚɢɦɟɧɨɜɚɧɢɟ 

ɜɵɤɥ.ɧɨɜɨɟ 
№ ɫɟɤɰɢɢ ɜ 
ɧɨɜɨɦ ɄɊɍ 

ȼ-40 
Ɍ-43ɇ 

(ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɋɇ 13-16Ƚ) ȼ-43ɇ - 

ȼ-41 Ɍ -51 
(ɚɝɪɟɝɚɬɧɵɟ ɋɇ 17-18Ƚ) ȼ-50ɇ-1 - 

ȼ-43 
1Ɍ-35ɇ 

(ɇɌȼ 5-7) ȼ-35ɇ-1 1ɄɊɍ-2 

ȼ-45 
Ɍ-15ɇ 

(ɤɨɦɩɪɟɫ. ɄɋɄ-1-3) ȼ-15ɇ - 

 
ɉɨɫɥɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫ 2ɄɊɍ-1(ɋ) ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɞɟɦɨɧɬɚɠ ɜɦɟɫɬɟ ɫ ɄɅ ȼ-1-28. 
 
4.4 Ɋɟɡɟɪɜɢɪɨɜɚɧɢɟ ɩɢɬɚɧɢɹ ɞɥɹ Ɍɉ-30ɇ ɢ Ɍɉ-50ɇ 
 
ɉɪɢ ɞɟɦɨɧɬɚɠɟ ɩɟɪɜɨɣ ɫɟɤɰɢɢ 2ɄɊɍ, ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ ɧɟɣ ɚɝɪɟɝɚɬɧɵɟ 

ɧɭɠɞɵ Ɍɉ-30ɇ ɢ Ɍɉ-50ɇ ɬɟɪɹɸɬ ɩɨ ɨɞɧɨɦɭ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɧɟ ɨɛɟɫɩɟɱɢɜɚɹ 
ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɡɟɪɜɚ ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
Ɍɉ-33ɇ ɤɚɤ ɪɟɡɟɪɜ ɞɥɹ Ɍɉ-30ɇ ɢ Ɍɉ-53ɇ ɞɥɹ Ɍɉ-50ɇ. 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɨɜɨɞɢɬɫɹ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɋȺɍȽȺ. ȼɨ ɜɪɟɦɹ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɜɵɜɟɞɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, 
ɫɨɜɦɟɫɬɧɨ ɫ ɞɚɧɧɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ ɦɨɠɧɨ ɢɫɤɥɸɱɢɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɢ ɩɢɬɚɧɢɹ. 

 
4.5 ȼɜɨɞ ɜ ɪɚɛɨɬɭ ɧɨɜɨɝɨ 1ɄɊɍ-1 
 
ɇɚ ɦɟɫɬɟ ɫɬɚɪɨɝɨ 2ɄɊɍ-1 ɦɨɧɬɢɪɭɟɬɫɹ ɧɨɜɨɟ 1ɄɊɍ-1 ɫ ɜɪɟɦɟɧɧɵɦ 

ɩɨɞɤɥɸɱɟɧɢɟɦ ɄɅ ȼ-12-34. ȼ ɧɨɜɨɦ 1ɄɊɍ ɢ 2ɄɊɍ ɜɜɨɞɢɬɫɹ ȺȼɊ. 
ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɩɨɞɤɥɸɱɟɧɢɟ ɨɫɬɚɜɲɢɯɫɹ ɧɟɩɨɞɤɥɸɱɟɧɧɵɯ 

ɩɨɬɪɟɛɢɬɟɥɟɣ ɫ 2ɄɊɍ(ɋ) ɢ 1ɄɊɍ(ɋ). ɉɟɪɟɤɥɸɱɚɟɦɵɟ ɩɨɬɪɟɛɢɬɟɥɢ ɭɤɚɡɚɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.3. 
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Ɍɚɛɥɢɰɚ 4.3 - ɩɟɪɟɱɟɧɶ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɟɪɟɩɨɞɤɥɸɱɚɟɦɵɯ ɧɚ ɩɹɬɨɦ ɷɬɚɩɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɤɥ. ɫɬɚɪɨɟ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɤɥ.ɧɨɜɨɟ 

№ ɫɟɤɰɢɢ ɜ 
ɧɨɜɨɦ ɄɊɍ 

ȼ-1 
ȼ-28 

2ɄɊɍ-6ɤȼ ɜɵɜɟɫɬɢ - 

ȼ-2 1 Ɍɋɇ ȼ-1Ɍɋɇ-11 1ɄɊɍ-1 

ȼ-3 
1Ɍ -4ɇ 

(ɧɚɫɨɫɧɚɹ ɇɈɉ) ȼ-4ɇ-1 2ɄɊɍ-1 

ȼ-4 
Ɍ -11 

(ɚɝɪɟɝɚɬɧɵɟ ɋɇ 1-4Ƚ) ȼ-10ɇ-1 1ɄɊɍ-1 

ȼ-5 ɒɥɸɡɵ ȼ-ɒɅɘɁ-1 1ɄɊɍ-1 

ȼ-6 
1Ɍ-6ɇ 

(ȺȻɄ ɢ ɋɉɄ) ȼ-6ɇ-1 1ɄɊɍ-1 

ȼ-7 
1Ɍ-5ɇ 

(ɤɨɦɩɪɟɫ. ɄȼȾ 1-5) ȼ-5ɇ-1 1ɄɊɍ-1 

ȼ-8 1Ɍ-3ɇ 
(ɇɌȼ 1-4) ȼ-3ɇ-1 1ɄɊɍ-1 

ȼ-9 
1Ɍ-2ɇ 

(ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ, ɇɉ-1,2 ɢ 
ɨɫɜɟɳɟɧɢɟ ɭɫɬɨɹ) 

ȼ-2ɇ-1 1ɄɊɍ-1 

ȼ-12 ɒɥɸɡɵ ȼ-ɒɅɘɁ-2 2ɄɊɍ-2 

ȼ-14 
2Ɍ-5ɇ 

(ɤɨɦɩɪɟɫ. ɄȼȾ 1-5) ȼ-5ɇ-2 2ɄɊɍ-2 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.3 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɤɥ. ɫɬɚɪɨɟ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɤɥ.ɧɨɜɨɟ 

№ ɫɟɤɰɢɢ ɜ 
ɧɨɜɨɦ ɄɊɍ 

ȼ-15 ȼ-2   3ɄɊɍ-6ɤȼ ɜɵɜɟɫɬɢ - 

ȼ-16 
2Ɍ-2ɇ 

(ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ, ɇɉ-1,2 ɢ 
ɨɫɜɟɳɟɧɢɟ ɭɫɬɨɹ) 

ȼ-2ɇ-2 2ɄɊɍ-2 

ȼ-18 
2Ɍ-3ɇ 

(ɇɌȼ 1-4) ȼ-3ɇ-2 2ɄɊɍ-2 

ȼ-19 
ȼ-72 

2ɄɊɍ-6ɤȼ ɜɵɜɟɫɬɢ - 

ȼ-20 
2Ɍ -4ɇ 

(ɧɚɫɨɫɧɚɹ ɇɈɉ) ȼ-4ɇ-2 1ɄɊɍ-2 

ȼ-21 
Ɍ-14ɇ 

(ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɋɇ 1-4Ƚ) ȼ-14ɇ 2ɄɊɍ-1 

ȼ-22 Ɍ -12 
(ɚɝɪɟɝɚɬɧɵɟ ɋɇ 1-4Ƚ) ȼ-10ɇ-2 2ɄɊɍ-2 

ȼ-26 
Ɍ -31 

(ɚɝɪɟɝɚɬɧɵɟ ɋɇ 9-12Ƚ) ȼ-30ɇ-1 1ɄɊɍ-1 

ȼ-30 
Ɍ-23ɇ 

(ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɋɇ 5-8Ƚ) ȼ-23ɇ 1ɄɊɍ-1 

ȼ-32 
1Ɍ-1ɇ 

(ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɋɇ 
ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ) 

ȼ-1ɇ-1 1ɄɊɍ-2 

ȼ-34 
ȼ-12 

3ɄɊɍ-6ɤȼ ɜɵɜɟɫɬɢ - 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.3 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɤɥ. ɫɬɚɪɨɟ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɜɵɤɥ.ɧɨɜɨɟ 

№ ɫɟɤɰɢɢ ɜ 
ɧɨɜɨɦ ɄɊɍ 

ȼ-37 1Ɍ -55ɇ 
(ɧɚɫɨɫɧɚɹ Ɍȼɋ-3) ȼ-55ɇ-1 1ɄɊɍ-1 

ȼ-40 
Ɍ-43ɇ 

(ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɋɇ 13-16Ƚ) ȼ-43ɇ 1ɄɊɍ-1 

ȼ-41 Ɍ -51 
(ɚɝɪɟɝɚɬɧɵɟ ɋɇ 17-18Ƚ) ȼ-50ɇ-1 1ɄɊɍ-1 

ȼ-45 
Ɍ-15ɇ 

(ɤɨɦɩɪɟɫ. ɄɋɄ-1-3) ȼ-15ɇ 1ɄɊɍ-1 

ȼ-60 
Ɍ-26ɇ 

(ɤɨɦɩɪɟɫ. ɄɋɄ-4-7) ȼ-26ɇ 1ɄɊɍ-2 

 
Ɉɬɤɥɸɱɚɟɬɫɹ ɄɅ ȼ 15-2 ɢ ɜɵɜɨɞɢɬɫɹ ɜ ɪɟɦɨɧɬ 1Ɍɋɇ ɫ ɡɚɦɟɧɨɣ ɧɟɣɬɪɚɥɢ. 

Ɂɚɩɢɬɵɜɚɟɬɫɹ ɨɬ 1Ɍɋɇ 1ɄɊɍ-1(ɇ) ɢ 2ɄɊɍ-1(ɇ).  
ȼɵɜɨɞɢɬɫɹ ɜ ɪɟɦɨɧɬ 3Ɍɋɇ ɫ ɡɚɦɟɧɨɣ ɧɟɣɬɪɚɥɢ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɪɟɤɨɧɫɬɪɭɤɰɢɸ 3ɄɊɍ-1. ɉɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɡɚɩɢɬɵɜɚɟɬɫɹ 3ɄɊɍ-1 ɨɬ 3Ɍɋɇ 
ɢ ɜɜɨɞɢɬɫɹ ȺȼɊ 3ɄɊɍ. 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɪɨɜɟɪɹɟɬɫɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 
ɫɢɫɬɟɦɵ ɋɇ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɟɦɨɧɬɚɠ ɫɬɚɪɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɢ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɟ ɫɨɫɬɨɹɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɢɦɟɸɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜ ɪɚɛɨɬɟ ɫɬɚɧɰɢɢ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɚɜɢɥɶɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɢ ɝɪɚɦɨɬɧɵɦ ɩɨɞɛɨɪɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚɪɭɲɚɹ ɞɚɧɧɵɟ 
ɭɫɥɨɜɢɹ ɧɟɥɶɡɹ ɨɛɟɫɩɟɱɢɬɶ ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ ɧɚ ɥɸɛɨɦ ɨɛɴɟɤɬɟ. 

ɉɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɯɟɦɵ ɛɭɞɟɬ ɨɛɟɫɩɟɱɟɧɨ ɛɟɫɩɟɪɟɛɨɣɧɨɟ ɩɢɬɚɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɋɇ ɛɥɚɝɨɞɚɪɹ ɩɨɜɵɲɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ ɟɟ ɪɚɛɨɬɵ. 

ɇɨɜɵɟ ɞɢɫɩɟɬɱɟɪɫɤɢɟ ɧɚɢɦɟɧɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɢɫɤɥɸɱɢɬɶ 
ɨɲɢɛɤɢ ɩɪɢ ɨɩɟɪɚɬɢɜɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɹɯ ɜ ɫɯɟɦɟ ɋɇ. 

ɇɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɄɊɍ ɢɦɟɟɬ ɩɪɨɫɬɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ 
ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɵɦ, ɨɛɟɫɩɟɱɢɜɚɹ ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ [3]. 
Ȼɭɞɟɬ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ [9] ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɹɯ ɢ ɩɨɞɪɨɛɧɨ ɜɵɞɚɜɚɬɶ ɞɚɧɧɵɟ 
ɨ ɫɨɫɬɨɹɧɢɢ ɜ ȺɋɍɌɉ. 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɪɚɛɨɬɵ ȾȽɍ ɩɨɡɜɨɥɢɬ ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɚɞɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɥɭɱɚɟ ɩɨɬɟɪɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɨ ɜɪɟɦɹ ɩɨɞɝɨɬɨɜɤɢ ɤ ɩɭɫɤɭ 
ȾȽɍ ɢ ɢɫɤɥɸɱɢɬ ɧɟɭɞɚɱɧɵɟ ɩɨɩɵɬɤɢ ɩɭɫɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɨɬ ȾȽɍ. 

Ɋɟɡɭɥɶɬɚɬɵ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ 
ɞɟɣɫɬɜɭɸɳɟɣ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺɓȿɇɂɃ 
 
ȺȼɊ - ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɜɨɞ ɪɟɡɟɪɜɚ; 
Ⱥɉȼ - ɚɜɬɨɦɚɬɢɤɚ ɩɨɜɬɨɪɧɨɝɨ ɜɤɥɸɱɟɧɢɹ; 
ȺɋɍɌɉ - ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɩɪɨɰɟɫɫɨɦ 
Ⱥɍȼ - ɚɜɬɨɦɚɬɢɤɚ ɭɩɪɚɜɥɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɟɦ; 
ȼɅ – ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ; 
Ƚɗɋ - ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 
ɁɆɇ - ɡɚɳɢɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 
Ɂɉɇ - ɡɚɲɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
ɤȺ, ɤȼ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɢɥɨɚɦɩɟɪ ɢ ɤɢɥɨɜɨɥɶɬ; 
ɄɁ - ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ; 
ɄɅ - ɤɚɛɟɥɶɧɚɹ ɥɢɧɢɹ; 
ɄɊɍ - ɤɨɦɩɥɟɤɬɧɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 
ɄɌɉ - ɤɨɦɩɥɟɤɬɧɚɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ ɩɨɞɫɬɚɧɰɢɹ; 
ɅɁɒ - ɥɨɝɢɱɟɫɤɚɹ ɡɚɲɢɬɚ ɲɢɧ; 
ɆȼȺ – ɦɟɝɚɜɨɥɶɬɚɦɩɟɪ - ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ; 
ɆɌɁ - ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
ɨ.ɟ. – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɟɞɢɧɢɰɚ. 
033 - ɨɞɧɨɮɚɡɧɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ; 
ɈɊɍ - ɨɬɤɪɵɬɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 
ɉɄɊ - ɩɪɨɝɪɚɦɦɚ ɤɨɦɩɥɟɤɫɧɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɊȾ – ɪɭɤɨɜɨɞɹɳɢɣ ɞɨɤɭɦɟɧɬ; 
ɊȾɍ – ɪɟɝɢɨɧɚɥɶɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ; 
ɊɁȺ - ɪɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
ɋɇ - ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ; 
ɋɉɗ – ɫɲɢɬɵɣ ɩɨɥɢɷɬɢɥɟɧ; 
ɌɈ - ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ; 
Ɍɉ – ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ ɩɨɞɫɬɚɧɰɢɹ; 
Ɍɋɇ - ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
ɌɗɊ - ɬɟɯɧɢɤɨ - ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ; 
ɍɊɈȼ - ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɩɪɢ ɨɬɤɚɡɟ ɜɵɤɥɸɱɚɬɟɥɹ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 
1 ɋɈ 153-34.20.120-2003 ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ 

(ɉɍɗ) - ɍɬɜɟɪɠɞɟɧ 08.07.2002. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] //ɉɭɛɥɢɱɧɨɟ 
ɚɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «Ɏɟɞɟɪɚɥɶɧɚɹ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɚɹ ɤɨɦɩɚɧɢɹ - 
ɊɭɫȽɢɞɪɨ». - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http: //www.rushydro .ru/ 

2 ɋɈ 153-34.20.501-2003. ɉɪɚɜɢɥɚ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ ɊɎ (ɉɌɗ) - ɍɬɜɟɪɠɞɟɧ 19.06.2003. 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] //ɉɭɛɥɢɱɧɨɟ ɚɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «Ɏɟɞɟɪɚɥɶɧɚɹ 
ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɚɹ ɤɨɦɩɚɧɢɹ - ɊɭɫȽɢɞɪɨ». - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.rushydro.ru/ 

3 ɋɌɈ 17330282.27.140.020-2008. ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ Ƚɗɋ. ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. - ȼɜɟɞ. 30.07.2008. - 
Ɇɨɫɤɜɚ: ɇɉ «ɂɇȼɗɅ», 2010. - 29 ɫ. 

4 ɋɌɈ 17330282.27.140.015-2008. Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
Ɉɪɝɚɧɢɡɚɰɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɇɨɪɦɵ ɢ 
ɬɪɟɛɨɜɚɧɢɹ. - ȼɜɟɞ. 30.07.2008. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] //ɉɭɛɥɢɱɧɨɟ 
ɚɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «Ɏɟɞɟɪɚɥɶɧɚɹ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɚɹ ɤɨɦɩɚɧɢɹ - 
ɊɭɫȽɢɞɪɨ». - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http: //www.rushydro. ru/ 

5 ɋɌɈ 17330282.27.140.008-2008. ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ Ƚɗɋ. Ɉɪɝɚɧɢɡɚɰɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɇɨɪɦɵ 
ɢ ɬɪɟɛɨɜɚɧɢɹ. - ȼɜɟɞ. 30.07.2008. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] //ɉɭɛɥɢɱɧɨɟ 
ɚɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «Ɏɟɞɟɪɚɥɶɧɚɹ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɚɹ ɤɨɦɩɚɧɢɹ - 
ɊɭɫȽɢɞɪɨ». - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http: //www.rushydro .ru/ 

6 ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. -ȼɜɟɞ. 30.07.2012. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 
//ɉɭɛɥɢɱɧɨɟ ɚɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «Ɏɟɞɟɪɚɥɶɧɚɹ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɚɹ 
ɤɨɦɩɚɧɢɹ - ɊɭɫȽɢɞɪɨ». - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.rushydro.ru/ 

7  ɋɌɈ 59012820.29.020.005-2011. ɉɪɚɜɢɥɚ ɩɟɪɟɤɥɸɱɟɧɢɣ ɜ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ. - ȼɜɟɞ. 29.07.2014. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] //ɉɭɛɥɢɱɧɨɟ 
ɚɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «Ɏɟɞɟɪɚɥɶɧɚɹ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɚɹ ɤɨɦɩɚɧɢɹ - 
ɊɭɫȽɢɞɪɨ». - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http: //www.rushydro .ru/ 

8 ɋɌɈ ɊɭɫȽɢɞɪɨ 02.03.130-2015. Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, ɨɫɧɨɜɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. ɇɨɪɦɵ ɢ 
ɬɪɟɛɨɜɚɧɢɹ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] //ɉɭɛɥɢɱɧɨɟ ɚɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ 
«Ɏɟɞɟɪɚɥɶɧɚɹ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɚɹ ɤɨɦɩɚɧɢɹ - ɊɭɫȽɢɞɪɨ». - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.rushydro.ru/ 

9 Ɍɟɯɧɢɱɟɫɤɚɹ ɩɨɥɢɬɢɤɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ» - 2020. [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] //ɉɭɛɥɢɱɧɨɟ ɚɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ «Ɏɟɞɟɪɚɥɶɧɚɹ 
ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɚɹ ɤɨɦɩɚɧɢɹ - ɊɭɫȽɢɞɪɨ». - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.rushydro.ru/ 
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10 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɦɩɥɟɤɬɧɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ 6 ɤȼ - 1ɄɊɍ, 2ɄɊɍ.ɂɧɞɢɜɢɞɭɚɥɶɧɵɣ ɧɨɦɟɪ №16. Ɏɢɥɢɚɥ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» - «ɑɟɛɨɤɫɚɪɫɤɚɹ Ƚɗɋ». – 13 ɫ. 

11 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɋɍ, ɤɚɛɟɥɶɧɵɯ 
ɩɨɦɟɳɟɧɢɣ ɢ ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ. ɂɧɞɢɜɢɞɭɚɥɶɧɵɣ ɧɨɦɟɪ ɂɗ-02/02-205-
2017. Ɏɢɥɢɚɥ ɉȺɈ «ɊɭɫȽɢɞɪɨ» - «ȼɨɬɤɢɧɫɤɚɹ Ƚɗɋ». – 63 ɫ. 
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