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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «ɉɪɢɦɟɧɟɧɢɟ ɰɢɮɪɨɜɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɉɋ «Ʉɚɥɢɧɢɧɫɤɚɹ»» ɫɨɞɟɪɠɢɬ 66 ɫɬɪɚɧɢɰ 
ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ,  18 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 3 ɥɢɫɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. 

ɐɂɎɊɈȼȺə ɉɈȾɋɌȺɇɐɂə Ɋɗɋ, ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ 
ȾȿɃɋɌȼɍɘɓȿɃ ɉɈȾɋɌȺɇɐɂɂ 110/10 Ʉɜ «ɄȺɅɂɇɂɇɋɄȺə», ȼɕȻɈɊ 
ɊȿɄɅɈɍɁȿɊɈȼ ɂ ȼɕɄɅɘɑȺɌȿɅȿɃ  ɇȺɉɊəɀȿɇɂȿ 10 ɤȼ, 
ɈɊȽȺɇɂɁȺɐɂə ɈɉȿɊȺɌɂȼɇɈ ȾɂɋɉȿɑȿɊɋɄɈȽɈ ɉɍɇɄɌȺ, 
ɂɇɌȿɅɅȿɄɌɍȺɅɖɇɕȿ ɉɊɂȻɈɊɕ ɍɑȿɌȺ ɋɂɋɌȿɆɕ Ⱥɂɂɋ Ʉɍɗ, 
ɊȺɋɑȿɌ ɍɋɌȺȼɈɄ ɊȿɅȿɃɇɈɃ ɁȺɓɂɌɕ, ɅɈɄȺɅɖɇȺə ɋɆȿɌȺ 
ɊȿɄɈɇɋɌɊɍɄɐɂɂ ɉɈȾɋɌȺɇɐɂɂ «ɄȺɅɂɇɂɇɋɄȺə». 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ - ɉɋ 110/10 ɤȼ «Ʉɚɥɢɧɢɧɫɤɚɹ ɍɫɬɶ-Ⱥɛɚɤɚɧɫɤɨɝɨ 
Ɋɗɋ. 

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɜɧɟɞɪɟɧɢɹ ɰɢɮɪɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɩɨɞɫɬɚɧɰɢɢ. 
Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚ – ɐɢɮɪɨɜɚɹ ɩɨɞɫɬɚɧɰɢɹ Ɋɗɋ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɞɟɣɫɬɜɭɸɳɟɣ ɩɨɞɫɬɚɧɰɢɢ «Ʉɚɥɢɧɢɧɫɤɚɹ». ȼɵɛɨɪ ɪɟɤɥɨɭɡɟɪɨɜ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚɩɪɹɠɟɧɢɟɦ 10 ɤȼ. Ɉɪɝɚɧɢɡɚɰɢɹ ɨɩɟɪɚɬɢɜɧɨ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 
ɩɭɧɤɬɚ. ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɩɪɢɛɨɪɵ ɭɱɟɬɚ ɫɢɫɬɟɦɵ Ⱥɂɂɋ Ʉɍɗ. Ɋɚɫɱɟɬ 
ɭɫɬɚɜɨɤ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ. Ʌɨɤɚɥɶɧɚɹ ɫɦɟɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɬɚɧɰɢɢ 
«Ʉɚɥɢɧɢɧɫɤɚɹ 

ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɭɫɬɚɜɤɢ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɛɵɥɚ ɨɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ 
ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɤɨɧɬɪɨɥɹ SCADA, ɧɨɜɟɣɲɢɟ ɷɥɟɤɬɪɨɧɧɵɟ ɫɱɟɬɱɢɤɢ ɫɢɫɬɟɦɵ 
Ⱥɂɂɋ Ʉɍɗ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧɚ ɰɢɮɪɨɜɚɹ ɫɢɫɬɟɦɚ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɜɫɟɦ ɡɚɹɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ.    
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ABSTRACT 
 

The final qualifying work on the theme “The use of digital technologies in 
the reconstruction of the Kalininskaya substation” contains 60 pages of a text 
document, 18 sources used, 3 sheets of graphic material. 
 Digital Substation Distribution Zone, features of existing 110/10 kV 
substation "Kalinin" SELECT reclosers and switches 10 kV, the organization of 
operational control room item SMART METERS OF AMR, Calculation of relay 
protection, local estimates of reconstruction of substation "Kalinin". 
 Object of study - 110/10 kV substation Kalinin Ust-Abakan Distribution 
Zone. 
The main goal of the introduction of digital technology in substations. The main 
task is Digital Substation RES. Description of the current substation 
"Kalininskaya". Selection of reclosers and switches with a voltage of 10 kV. 
Organization of an operational control center. Intelligent metering system AIIS 
KUE. Calculation of relay protection settings. Local estimate for the reconstruction 
of the substation "Kalininskaya 

During the design process, the microprocessor relay protection settings were 
calculated, the SCADA supervisory control system, the latest electronic meters of 
the AIIS KUE system were examined. As a result of the design, a digital power 
supply system was developed that meets all the stated requirements. 
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ 

ɎȽȺɈɍ ȼɈ «ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 
ɢɧɫɬɢɬɭɬ 

 
ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ 

ɤɚɮɟɞɪɚ 
 

                                                                ɍɌȼȿɊɀȾȺɘ 
ɂ.ɨ. ɡɚɜɟɞɭɸɳɟɝɨ ɤɚɮɟɞɪɨɣ  

                                                                      ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ 
___________  Ƚ.ɇ. ɑɢɫɬɹɤɨɜ 

     ɩɨɞɩɢɫɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
                                                                        «___» ______ 2020 ɝ. 

 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼЫɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ    ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ      
             ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ, ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ, ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ, ɦɚɝɢɫɬɟɪɫɤɨɣ 

ɞɢɫɫɟɪɬɚɰɢɢ 
 
 
 
 

 
 
 
 

ɋɬɭɞɟɧɬɭ    ɒɜɚɛɟɧɥɚɧɞ Ⱥɥɟɤɫɚɧɞɪ ɋɟɪɝɟɟɜɢɱ                             
ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 

 
Ƚɪɭɩɩɚ         Ɂ-12          ɇɚɩɪɚɜɥɟɧɢɟ (ɋɩɟɰɢɚɥɶɧɨɫɬɶ)   13.03.02  

                                                                                            (ɤɨɞ) 
    «ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ»     

                      (ɧɚɢɦɟɧɨɜɚɧɢɟ) 
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɉɪɢɦɟɧɟɧɢɹ ɰɢɮɪɨɜɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɉɋ «Ʉɚɥɢɧɢɧɫɤɚɹ» 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɢɧɫɬɢɬɭɬɭ № 306  ɨɬ 03.06.2020 
Ɋɭɤɨɜɨɞɢɬɟɥɶ  ȼɄɊ ɉɥɚɬɨɧɨɜɚ ȿ.ȼ.,   

                                                             (ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ) 
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ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ Ɂɚɞɚɧɢɟ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. Ɇɨɞɟɪɧɢɡɚɰɢɹ    
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ ɨɬ ɉɋ 110/10 ɤȼ Ʉɚɥɢɧɢɧɫɤɚɹ ɍɫɬɶ-Ⱥɛɚɤɚɧɫɤɨɝɨ 
Ɋɗɋ   

 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 
 

1. ɐɢɮɪɨɜɚɹ ɩɨɞɫɬɚɧɰɢɹ Ɋɗɋ. 
2. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɟɣɫɬɜɭɸɳɟɣ ɩɨɞɫɬɚɧɰɢɢ 110/10 ɤȼ 

«Ʉɚɥɢɧɢɧɫɤɚɹ». 
3. ȼɵɛɨɪ ɪɟɤɥɨɭɡɟɪɨɜ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚɩɪɹɠɟɧɢɟɦ 10 ɤȼ. 
4. Ɉɪɝɚɧɢɡɚɰɢɹ ɨɩɟɪɚɬɢɜɧɨ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɩɭɧɤɬɚ. 
5. ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɩɪɢɛɨɪɵ ɭɱɟɬɚ ɫɢɫɬɟɦɵ Ⱥɂɂɋ Ʉɍɗ. 
6. Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ. 
7. ɍɤɪɟɩɥёɧɧɵɣ ɪɚɫɱɟɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɬɚɧɰɢɢ «Ʉɚɥɢɧɢɧɫɤɚɹ» 

 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: 

1. ɋɯɟɦɚ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨɞɫɬɚɧɰɢɢ «Ʉɚɥɢɧɢɧɫɤɚɹ» 
ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 

2. Ɋɟɤɥɨɭɡɟɪ ɊȼȺ/ɌȿɅ-10-12.5/630 ɍ1 
3. Ɂɚɬɪɚɬɵ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɩɨɞɫɬɚɧɰɢɢ «Ʉɚɥɢɧɢɧɫɤɚɹ»   

  
 
 
 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                         _________________           ȿ.ȼ. ɉɥɚɬɨɧɨɜɚ 
                                                                    ɩɨɞɩɢɫɶ                          ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 
  Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ        _______________          Ⱥ.ɋ. ɒɜɚɛɟɧɥɚɧɞ 
                                                               ɩɨɞɩɢɫɶ                ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ ɫɬɭɞɟɧɬɚ 
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ɋɩɢɫɨɤ ɩɪɢɧɹɬɵɯ ɫɨɤɪɚɳɟɧɢɣ 

ȺɊɆ – ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɪɚɛɨɱɟɟ ɦɟɫɬɨ; 
ȺɋɄɍɗ – ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ;  
Ⱥɋɍ Ɍɉ – ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɩɪɨɰɟɫɫɨɦ;  
ɂɗɍ – ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ;  
ɄɊɍɗ – ɤɨɦɩɥɟɤɬɧɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɷɥɟɝɚɡɨɜɨɟ;  
Ʌȼɋ – ɥɨɤɚɥɶɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɟɬɶ;  
ɆɉɊɁȺ – ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ 

ɚɜɬɨɦɚɬɢɤɢ; ɆɗɄ – ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɚɹ ɤɨɦɢɫɫɢɹ;  
Ɉɉɍ – ɨɩɟɪɚɬɢɜɧɵɣ ɩɭɧɤɬ ɭɩɪɚɜɥɟɧɢɹ;  
ɈɊɍ – ɨɬɤɪɵɬɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ;  
ɈɌɇ – ɨɩɬɢɱɟɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ;  
ɈɌɌ – ɨɩɬɢɱɟɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ;  
ɉȺ – ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ ɚɜɬɨɦɚɬɢɤɚ;  
ɉɈ – ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ;  
ɉɋ – ɩɨɞɫɬɚɧɰɢɹ;  
ɉɌɄ – ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ;  
ɊɁɢȺ – ɪɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ;  
ɋɋɉɂ – ɫɢɫɬɟɦɚ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ;  
ɌɆ – ɬɟɥɟɦɟɯɚɧɢɤɚ;  
Ɍɇ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ;  
ɌɌ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ;  
ɍɋɈ – ɭɫɬɪɨɣɫɬɜɨ ɫɜɹɡɢ ɫ ɨɛɴɟɤɬɨɦ;  
ɎɋɄ ȿɗɋ – ɮɟɞɟɪɚɥɶɧɚɹ ɫɟɬɟɜɚɹ ɤɨɦɩɚɧɢɹ ɟɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 

ɫɢɫɬɟɦɵ; ɐɉɋ – ɰɢɮɪɨɜɚɹ ɩɨɞɫɬɚɧɰɢɹ;  
ɐɉɉɋ – ɰɟɧɬɪɚɥɶɧɚɹ ɩɪɢɟɦɨ-ɩɟɪɟɞɚɸɳɚɹ ɫɬɚɧɰɢɹ;  
ɐɍɋ – ɰɟɧɬɪ ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɹɦɢ;  
DNP3 - Distributed Network Protocol (ɩɪɨɬɨɤɨɥ ɞɥɹ ɫɜɹɡɢ ɦɟɠɞɭ 

ɤɨɦɩɨɧɟɧɬɚɦɢ Ⱥɋɍ Ɍɉ);  
GOOSE – Generic Object Oriented Substation Event (ɨɛɦɟɧ ɞɢɫɤɪɟɬɧɨɣ ɢ 

ɚɧɚɥɨɝɨɜɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɭɫɬɪɨɣɫɬɜɚɦɢ ɂɗɍ);  
IED - Intelligent electronic device (ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɷɥɟɤɬɪɨɧɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ) 
 MMS – Manufacturing Message Specification (ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨɬ 

ɭɫɬɪɨɣɫɬɜ  
ɂɗɍ ɧɚ ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ);  
MU – Merging Unit (ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɦɨɞɭɥɶ, ɦɭɥɶɬɢɩɥɟɤɫɨɪ);  
RTU – Remote Terminal Unit (ɭɞɚɥɟɧɧɵɣ ɬɟɪɦɢɧɚɥ);  
SCADA – Supervisory Control And Data Acquisition (ɞɢɫɩɟɬɱɟɪɫɤɨɟ 

ɭɩɪɚɜɥɟɧɢɟ ɢ ɫɛɨɪ ɞɚɧɧɵɯ);   
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ȼȼȿȾȿɇɂȿ 
ȼ ɧɚɫɬɨɹɜɲɢɟ ɜɪɟɦɹ  ɨɞɧɢɦ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɪɚɡɜɢɬɢɹ Ɋɨɫɫɢɣɫɤɨɣ ɢ 

ɡɚɪɭɛɟɠɧɨɣ  ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ  ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɧɚ ɨɛɴɟɤɬɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɲɢɬɵ, 
ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ, ɤɨɧɬɪɨɥɥɟɪɨɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ, ɫɢɫɬɟɦ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɢ 
ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɉɨɹɜɥɟɧɢɟ ɧɨɜɵɯ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ ɢ  ɪɚɡɜɢɬɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɨɬɤɪɵɜɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɢ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɩɨɞɯɨɞɨɜ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ 
ɭɩɪɚɜɥɟɧɢɹ ɷɧɟɪɝɨɨɛɴɟɤɬɨɜ ɩɨɡɜɨɥɹɸɳɢɟ ɫɨɡɞɚɧɢɟ – ɰɢɮɪɨɜɨɣ ɩɨɞɫɬɚɧɰɢɢ. 
Ɉɬɥɢɱɢɹɦɢ ɰɢɮɪɨɜɨɣ ɩɨɞɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ ɧɚɥɢɱɢɟ ɜɫɬɪɨɟɧɧɵɯ ɜ ɩɟɪɜɢɱɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɪɢɦɟɧɟɧɢɟ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɟɬɟɣ ɞɥɹ ɤɨɦɦɭɧɢɤɚɰɢɢ, ɰɢɮɪɨɜɨɣ ɞɨɫɬɭɩ ɤ ɢɧɮɨɪɦɚɰɢɢ, 
ɟɟ ɩɟɪɟɞɚɱɚ ɢ ɨɛɪɚɛɨɬɤɚ. 

ɐɟɥɶɸ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɬɚɧɰɢɢ «Ʉɚɥɢɧɢɧɫɤɚɹ» 110/10 ɤȼ ɉȺɈ 
«ɆɊɋɄ ɋɢɛɢɪɢ» - ɮɢɥɢɚɥɚ «ɏɚɤɚɫɷɧɟɪɝɨ» ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɧɚ ɛɚɡɟ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ 0,4–10 ɤȼ, ɩɢɬɚɸɳɟɣɫɹ ɨɬ ɩɨɞɫɬɚɧɰɢɢ 
«Ʉɚɥɢɧɢɧɫɤɚɹ», ɜɵɫɨɤɨɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ. Ⱦɚɧɧɵɣ ɭɱɚɫɬɨɤ ɞɨɥɠɟɧ ɩɨɞɞɟɪɠɢɜɚɬɶ ɮɭɧɤɰɢɢ 
ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ, ɫɚɦɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɬɶ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ 
ɜɪɟɦɟɧɢ ɧɚɛɥɸɞɚɟɦɨɫɬɶ ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜɫɟɯ ɭɱɚɫɬɧɢɤɨɜ 
ɩɪɨɰɟɫɫɚ ɩɟɪɟɞɚɱɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɉɨɫɪɟɞɫɬɜɨɦ ɰɢɮɪɨɜɵɯ 
ɫɢɫɬɟɦ ɫɜɹɡɢ ɫ ɩɨɞɞɟɪɠɤɨɣ ɩɪɨɬɨɤɨɥɨɜ ɆɗɄ ɭɱɚɫɬɨɤ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɭɩɪɚɜɥɹɟɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 
ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ, ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɭɸ ɚɞɚɩɬɚɰɢɸ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɫɢɧɯɪɨɧɢɡɚɰɢɸ ɫ ɪɟɠɢɦɚɦɢ ɪɚɛɨɬɵ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɝɟɧɟɪɚɰɢɢ, ɚ ɬɚɤɠɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɣ ɭɱɟɬ 
ɩɨɬɪɟɛɥɹɟɦɨɣ ɢ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ:  

1. Ɋɟɤɨɧɫɬɪɭɤɰɢɸ ɨɬɯɨɞɹɳɢɯ ɹɱɟɟɤ ɥɢɧɢɣ ɧɚɩɪɹɠɟɧɢɟɦ 10 ɤȼ ɫ 
ɭɫɬɚɧɨɜɤɨɣ ɜɚɤɭɭɦɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɫ ɜɵɫɨɤɢɦ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɦ ɪɟɫɭɪɫɨɦ. 

2. ɍɫɬɚɧɨɜɤɚ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɹɯ 10 ɤȼ ɞɢɫɬɚɧɰɢɨɧɧɨ 
ɭɩɪɚɜɥɹɟɦɵɯ  ɪɟɤɥɨɭɡɟɪɨɜ. 

3. Ɂɚɦɟɧɚ ɪɟɥɟɣɧɵɯ ɡɚɳɢɬ ɧɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ. 
4. Ɉɪɝɚɧɢɡɚɰɢɹ SCADA ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɩɭɧɤɬɚ. 
5. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɷɧɟɪɝɨɦɨɧɢɬɨɪɢɧɝɚ.   

 
 
 
 
 
  



9 
 

1. ɐɢɮɪɨɜɚɹ ɩɨɞɫɬɚɧɰɢɹ Ɋɗɋ 
 

Ɍɟɪɦɢɧ «ɐɢɮɪɨɜɚɹ ɩɨɞɫɬɚɧɰɢɹ» ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɚɡɧɨɦɭ ɧɨ ɦɨɠɧɨ 
ɜɵɛɪɚɬɶ ɫɚɦɨɟ ɚɤɬɭɚɥɶɧɨɟ ɨɩɪɟɞɟɥɟɧɢɹ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɪɚɡɨɛɪɚɬɶɫɹ, ɤɚɤɢɟ 
ɬɟɯɧɨɥɨɝɢɢ ɢ ɫɬɚɧɞɚɪɬɵ ɨɬɧɨɫɹɬɫɹ ɤ ɰɢɮɪɨɜɨɣ ɩɨɞɫɬɚɧɰɢɢ, ɩɪɨɫɥɟɞɢɦ 
ɢɫɬɨɪɢɸ ɪɚɡɜɢɬɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɩɪɨɰɟɫɫɨɦ (Ⱥɋɍ Ɍɉ) ɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ (ɊɁȺ). ȼɧɟɞɪɟɧɢɟ 
ɰɢɮɪɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧɚɱɚɥɨɫɶ ɩɨɫɥɟ ɩɨɹɜɥɟɧɢɹ ɬɟɥɟɦɟɯɚɧɢɤɟ. ɍɫɬɪɨɣɫɬɜɚ 
ɬɟɥɟɦɟɯɚɧɢɤɢ (ɌɆ) ɩɨɡɜɨɥɹɥɢ ɫɨɛɢɪɚɬɶ ɚɧɚɥɨɝɨɜɵɟ ɢ ɞɢɫɤɪɟɬɧɵɟ ɫɢɝɧɚɥɵ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɞɭɥɟɣ ɭɫɬɪɨɣɫɬɜ ɫɜɹɡɢ ɫ ɨɛɴɟɤɬɨɦ (ɍɋɈ) ɢ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ. ɇɚ ɛɚɡɟ ɫɢɫɬɟɦ ɬɟɥɟɦɟɯɚɧɢɤɢ ɪɚɡɜɢɜɚɥɢɫɶ 
ɩɟɪɜɵɟ Ⱥɋɍ Ɍɉ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɞɫɬɚɧɰɢɣ ɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ⱥɋɍ Ɍɉ 
ɩɨɡɜɨɥɹɥɢ ɧɟ ɬɨɥɶɤɨ ɫɨɛɢɪɚɬɶ ɢɧɮɨɪɦɚɰɢɸ, ɧɨ ɢ ɩɪɨɢɡɜɨɞɢɬɶ ɟё ɨɛɪɚɛɨɬɤɭ, ɚ 
ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɹɬɶ ɢɧɮɨɪɦɚɰɢɸ ɜ ɭɞɨɛɧɨɦ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢɧɬɟɪɮɟɣɫɟ. ɋ 
ɩɨɹɜɥɟɧɢɟɦ ɩɟɪɜɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɪɟɥɟɣɧɵɯ ɡɚɳɢɬ ɢɧɮɨɪɦɚɰɢɹ ɨɬ 
ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ ɬɚɤɠɟ ɫɬɚɥɚ ɢɧɬɟɝɪɢɪɨɜɚɬɶɫɹ ɜ ɫɢɫɬɟɦɵ Ⱥɋɍ Ɍɉ. ɉɨɫɬɟɩɟɧɧɨ 
ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɪɨɣɫɬɜ ɫ ɰɢɮɪɨɜɵɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ ɭɜɟɥɢɱɢɜɚɥɨɫɶ 
(ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ ɚɜɬɨɦɚɬɢɤɚ, ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɫɢɥɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɳɢɬɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɢ ɬ.ɞ.). ȼɫɹ ɷɬɚ ɢɧɮɨɪɦɚɰɢɹ ɨɬ ɭɫɬɪɨɣɫɬɜ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ 
ɢɧɬɟɝɪɢɪɨɜɚɥɚɫɶ ɜ Ⱥɋɍ Ɍɉ ɩɨ ɰɢɮɪɨɜɵɦ ɢɧɬɟɪɮɟɣɫɚɦ.   

ɇɟɫɦɨɬɪɹ ɧɚ ɩɨɜɫɟɦɟɫɬɧɨɟ ɜɧɟɞɪɟɧɢɟ ɰɢɮɪɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ 
ɜɨɡɜɟɞɟɧɢɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɷɬɢ ɩɨɞɫɬɚɧɰɢɢ ɧɟ ɹɜɥɹɸɬɫɹ ɜ ɨɛɫɨɥɸɬɧɨɣ 
ɦɟɪɟ ɰɢɮɪɨɜɵɦɢ, ɬɚɤ ɤɚɤ ɜɫɹ ɧɚɱɚɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɜɤɥɸɱɚɹ ɫɨɫɬɨɹɧɢɹ 
ɛɥɨɤ ɤɨɧɬɚɤɬɨɜ, ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɢ, ɩɟɪɟɞɚёɬɫɹ ɜ ɜɢɞɟ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ 
ɨɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɩɟɪɚɬɢɜɧɵɣ ɩɭɧɤɬ ɭɩɪɚɜɥɟɧɢɹ, ɝɞɟ 
ɨɰɢɮɪɨɜɵɜɚɟɬɫɹ ɨɬɞɟɥɶɧɨ ɤɚɠɞɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ. ɇɚ 
ɬɪɚɞɢɰɢɨɧɧɵɯ ɩɨɞɫɬɚɧɰɢɹɯ ɪɚɡɥɢɱɧɵɟ ɩɨɞɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ 
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɫɬɚɧɞɚɪɬɵ (ɩɪɨɬɨɤɨɥɵ) ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ. Ⱦɥɹ 
ɤɨɧɬɪɨɥɹ ɫɜɨɣɫɬɜɚ, ɢɡɦɟɪɟɧɢɣ, ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ ɢ ɭɱɟɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɚɜɬɨɦɚɬɢɡɚɰɢɹ, ɢ ɜɨɡɪɚɫɬɚɟɬ ɟɟ ɰɟɧɚ.    

Ɇɨɞɟɪɧɢɡɚɰɢɹ ɤ ɧɨɜɵɦ ɫɬɚɧɞɚɪɬɨɦ, ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ 
ɜɨɡɦɨɠɟɧ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ  ɬɟɯɧɨɥɨɝɢɣ ɰɢɮɪɨɜɨɣ ɩɨɞɫɬɚɧɰɢɢ, ɤ ɤɨɬɨɪɵɦ 
ɨɬɧɨɫɹɬɫɹ:  

1. ɫɬɚɧɞɚɪɬ ɆɗɄ 61850:   
2. ɰɢɮɪɨɜɵɟ (ɨɩɬɢɱɟɫɤɢɟ ɢ ɷɥɟɤɬɪɨɧɧɵɟ) ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ 

ɧɚɩɪɹɠɟɧɢɹ;   
3. ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɷɥɟɤɬɪɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (ɂɗɍ);  
4. ɜɵɧɨɫɧɵɟ ɦɨɞɭɥɢ ɍɋɈ (Micro RTU).  

Ɉɫɧɨɜɧɵɦ ɨɬɥɢɱɢɟɦ ɫɬɚɧɞɚɪɬɚ ɆɗɄ 61850 «ɋɟɬɢ ɢ ɫɢɫɬɟɦɵ ɫɜɹɡɢ ɧɚ 
ɩɨɞɫɬɚɧɰɢɹɯ» ɨɬ ɞɪɭɝɢɯ ɫɬɚɧɞɚɪɬɨɜ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜ ɧёɦ 

ɨɝɨɜɚɪɢɜɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ, ɧɨ ɢ ɜɨɩɪɨɫɵ ɮɨɪɦɚɥɢɡɚɰɢɢ ɨɩɢɫɚɧɢɹ ɫɯɟɦ ɩɨɞɫɬɚɧɰɢɢ, 
ɡɚɳɢɬɵ, ɚɜɬɨɦɚɬɢɤɢ ɢ ɢɡɦɟɪɟɧɢɣ, ɤɨɧɮɢɝɭɪɚɰɢɢ ɭɫɬɪɨɣɫɬɜ. ȼ ɫɬɚɧɞɚɪɬɟ 
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ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɨɜɵɯ ɰɢɮɪɨɜɵɯ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜɦɟɫɬɨ ɬɪɚɞɢɰɢɨɧɧɵɯ ɚɧɚɥɨɝɨɜɵɯ ɢɡɦɟɪɢɬɟɥɟɣ 
(ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ). ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 
ɩɨɡɜɨɥɹɸɬ ɩɟɪɟɣɬɢ ɤ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɰɢɮɪɨɜɵɯ 
ɩɨɞɫɬɚɧɰɢɣ, ɭɩɪɚɜɥɹɟɦɵɯ ɰɢɮɪɨɜɵɦɢ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ. ȼɫɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɜɹɡɢ ɧɚ ɬɚɤɢɯ ɩɨɞɫɬɚɧɰɢɹɯ ɜɵɩɨɥɧɹɸɬɫɹ ɰɢɮɪɨɜɵɦɢ, 
ɨɛɪɚɡɭɸɳɢɦɢ ɟɞɢɧɭɸ ɲɢɧɭ ɩɪɨɰɟɫɫɚ. ɗɬɨ ɨɬɤɪɵɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɛɵɫɬɪɨɝɨ 
ɩɪɹɦɨɝɨ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɱɬɨ, ɜ ɤɨɧɟɱɧɨɦ ɫɱёɬɟ, 
ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɤɪɚɳɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɦɨɞɟɪɧɢɡɚɰɢɸ ɷɤɨɧɨɦɹ ɧɚ 
ɦɚɬɟɪɢɚɥɚɯ, ɢ ɱɢɫɥɚ ɭɫɬɪɨɣɫɬɜ, ɚ ɬɚɤɠɟ ɛɨɥɟɟ ɤɨɦɩɚɤɬɧɨɝɨ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ .  

ɐɟɥɢ ɫɨɡɞɚɧɢɹ ɰɢɮɪɨɜɨɣ ɩɨɞɫɬɚɧɰɢɢ:    
   - ɫɬɚɧɞɚɪɬɢɡɚɰɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɚɤɬɨɜ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ;  
   - ɨɛɟɫɩɟɱɟɧɢɟ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ ɭɫɬɪɨɣɫɬɜ;   
   - ɭɦɟɧɶɲɟɧɢɹ ɤɚɛɟɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ;   
   - ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɛɥɸɞɚɟɦɨɫɬɢ ɤɚɧɚɥɨɜ ɫɛɨɪɚ, ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɢ 

ɭɩɪɚɜɥɟɧɢɹ;    
   - ɭɦɟɧɶɲɟɧɢɹ ɫɩɨɫɨɛɨɜ ɬɢɪɚɠɢɪɨɜɚɧɢɹ ɩɟɪɜɢɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ;  
   - ɭɩɪɨɳɟɧɢɟ ɦɟɯɚɧɢɡɦɨɜ ɩɨɜɟɪɤɢ ɭɫɬɪɨɣɫɬɜ;   
   - ɩɪɢɦɟɧɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɫ ɨɛɧɨɜɥɹɟɦɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ;  
   - ɭɧɢɮɢɤɚɰɢɹ ɦɟɯɚɧɢɡɦɨɜ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɩɨɞɫɬɚɧɰɢɢ;  
   - ɮɨɪɦɢɪɨɜɚɧɢɟ ɟɞɢɧɨɣ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ. ɉɟɪɟɯɨɞ ɤ 

ɜɵɩɨɥɧɟɧɢɸ  
ɭɞɚɥɟɧɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ;   

  - ɨɛɟɫɩɟɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɧɟɪɝɨɨɛɴɟɤɬɚ;   
  - ɩɟɪɟɯɨɞ ɤ ɧɟɨɛɫɥɭɠɢɜɚɟɦɵɦ ɩɨɞɫɬɚɧɰɢɹɦ.   
ɉɟɪɟɯɨɞ ɤ ɤɚɱɟɫɬɜɟɧɧɨ ɧɨɜɵɦ ɫɢɫɬɟɦɚɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ɜɨɡɦɨɠɟɧ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɚɧɞɚɪɬɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɰɢɮɪɨɜɨɣ 
ɩɨɞɫɬɚɧɰɢɢ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɫɬɚɧɞɚɪɬ ɆɗɄ 61850 «ɋɟɬɢ ɢ ɫɢɫɬɟɦɵ 
ɫɜɹɡɢ ɧɚ ɩɨɞɫɬɚɧɰɢɹɯ» [2, 3]. ɋɬɚɧɞɚɪɬ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ ɦɨɞɟɥɶ ɩɪɢɦɟɧɹɟɦɵɯ 
ɰɢɮɪɨɜɵɯ ɭɫɬɪɨɣɫɬɜ, ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɟ ɨɩɢɫɚɧɢɟ ɩɨɞɫɬɚɧɰɢɢ, ɩɪɨɬɨɤɨɥɵ 
ɜɟɪɬɢɤɚɥɶɧɨɝɨ (MMS) ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ (GOOSE) ɨɛɦɟɧɚ, ɩɪɨɬɨɤɨɥɵ 
ɩɟɪɟɞɚɱɢ ɦɝɧɨɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɬɨɤɨɜ ɢ ɧɚɩɪɹɠɟɧɢɣ (SV). Ɉɛɹɡɚɬɟɥɶɧɵɦ 
ɭɫɥɨɜɢɟɦ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɰɢɮɪɨɜɵɯ (ɨɩɬɢɱɟɫɤɢɯ ɢ ɷɥɟɤɬɪɨɧɧɵɯ) 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɢ ɜɵɧɨɫɧɵɯ ɦɨɞɭɥɟɣ ɍɋɈ (Micro RTU).  

 
1.1 Ɂɚɪɭɛɟɠɧɵɣ ɨɩɵɬ ɜɧɟɞɪɟɧɢɹ ɰɢɮɪɨɜɵɯ ɩɨɞɫɬɚɧɰɢɣ 
 
Ɇɢɪɨɜɵɦ ɥɢɞɟɪɨɦ ɜ ɫɨɡɞɚɧɢɢ ɢ ɜɧɟɞɪɟɧɢɢ ɰɢɮɪɨɜɨɣ ɩɨɞɫɬɚɧɰɢɢ 

ɹɜɥɹɟɬɫɹ Ʉɢɬɚɣ. ȼ ɟɳɟ ɜ 2003 ɝɨɞɭ Ʉɢɬɚɣ ɧɚɱɚɥ ɪɚɡɪɚɛɨɬɤɢ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ 
ɰɢɮɪɨɜɵɯ ɩɨɞɫɬɚɧɰɢɣ. ȼ 2011 ɝɨɞɭ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ 36 ɫɬɚɧɞɚɪɬɨɜ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɛɵɥɚ ɨɛɪɚɡɨɜɚɧɚ ɫɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɞɚɪɬɨɜ ɞɥɹ 
ɪɭɤɨɜɨɞɫɬɜɚ ɩɪɨɟɤɬɚɦɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɰɢɮɪɨɜɵɯ ɩɨɞɫɬɚɧɰɢɣ. ɉɨ 
ɧɟɩɨɥɧɵɦ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɞɚɧɧɵɦ ɫ 2006 ɝɨɞɚ ɧɟɫɤɨɥɶɤɨ ɫɨɬɟɧ ɰɢɮɪɨɜɵɯ 
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ɩɨɞɫɬɚɧɰɢɣ ɪɚɡɧɵɯ ɭɪɨɜɧɟɣ «ɢɧɬɟɥɥɟɤɬɚ» ɢ ɪɚɡɧɵɯ ɤɥɚɫɫɨɜ ɧɚɩɪɹɠɟɧɢɹ 
ɜɜɨɞɢɥɢɫɶ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ: ɜ 2009 ɢ 2010 ɝɝ. ɜ Ʉɢɬɚɟ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ 
ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 74 ɰɢɮɪɨɜɵɯ ɩɨɞɫɬɚɧɰɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ 7 ɩɨɫɬɪɨɟɧɵ ɜ 
2009 ɝɨɞɭ; 67 ɰɢɮɪɨɜɵɯ ɩɨɞɫɬɚɧɰɢɣ ɩɨɫɬɪɨɟɧɵ ɜ 2010 ɝɨɞɭ. ɉɪɨɟɤɬɵ 
ɪɟɚɥɢɡɨɜɚɧɵ ɜ 30 ɩɪɨɜɢɧɰɢɹɯ ɢ ɨɛɥɚɫɬɹɯ. ȼ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, 
ɪɚɡɪɚɛɨɬɤɢ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɤɨɩɥɟɧ ɛɨɥɶɲɨɣ ɨɩɵɬ 
ɩɪɢɦɟɧɟɧɢɹ. ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɨɩɵɬɧɵɯ ɩɪɨɟɤɬɨɜ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ 
ɰɢɮɪɨɜɵɯ ɩɨɞɫɬɚɧɰɢɣ ɜ Ʉɢɬɚɟ ɧɚɫɬɭɩɚɟɬ ɷɬɚɩ ɩɨɥɧɨɦɚɫɲɬɚɛɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɉɨɫɬɟɩɟɧɧɚɹ ɭɧɢɮɢɤɚɰɢɹ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɬɚɧɞɚɪɬɨɜ ɭɫɤɨɪɹɸɬ ɜɧɟɞɪɟɧɢɟ ɰɢɮɪɨɜɵɯ ɩɨɞɫɬɚɧɰɢɣ. ȼ ɩɟɪɢɨɞ 12-ɬɨɣ 
ɩɹɬɢɥɟɬɤɢ ɜ Ʉɢɬɚɟ ɛɭɞɭɬ ɩɨɫɬɪɨɟɧɵ 5100 ɧɨɜɵɯ ɰɢɮɪɨɜɵɯ ɩɨɞɫɬɚɧɰɢɣ 
ɧɚɩɪɹɠɟɧɢɟɦ 110 ɤȼ ɢ ɜɵɲɟ.  

 
1.2 Ɋɨɫɫɢɣɫɤɢɣ ɨɩɵɬ ɜɧɟɞɪɟɧɢɹ 
 
ɋɨɜɪɟɦɟɧɧɨɣ ɤɨɧɰɟɩɰɢɟɣ ɪɚɡɜɢɬɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ Ɋɨɫɫɢɢ ɹɜɥɹɟɬɫɹ 

ɟɟ ɰɢɮɪɨɜɢɡɚɰɢɹ, ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɨɣ ɜ ɷɥɟɤɬɪɨɫɟɬɟɜɨɣ ɨɬɪɚɫɥɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɪɟɚɥɢɡɚɰɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ «ɐɢɮɪɨɜɨɣ ɪɚɣɨɧ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ» ɢ «ɐɢɮɪɨɜɚɹ ɩɨɞɫɬɚɧɰɢɹ».  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɢɡɜɟɫɬɧɵ ɧɟɫɤɨɥɶɤɨ ɷɥɟɤɬɪɨɫɟɬɟɜɵɯ ɨɛɴɟɤɬɨɜ, ɧɚ 
ɤɨɬɨɪɵɯ ɪɟɚɥɢɡɨɜɚɧ ɤɨɦɩɥɟɤɫ ɰɢɮɪɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ 
ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɩɟɪɟɤɥɸɱɚɬɟɥɶɧɵɣ ɩɭɧɤɬ 500 ɤȼ «Ɍɨɛɨɥ» [1], ɤɨɬɨɪɵɣ ɜ 
ɢɸɧɟ 2019 ɝɨɞɚ ɫɬɚɥ ɩɟɪɜɵɦ ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɷɧɟɪɝɨɨɛɴɟɤɬɨɦ Ɂɚɩɚɞɧɨ-
ɋɢɛɢɪɫɤɨɝɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɚ, ɝɞɟ ɪɟɚɥɢɡɨɜɚɧɚ ɰɢɮɪɨɜɚɹ ɬɟɯɧɨɥɨɝɢɹ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. ɉɨɞɫɬɚɧɰɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɪɚɫɬɭɳɢɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɢ ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ ɰɟɧɬɪɚ 
«ɋɤɨɥɤɨɜɨ». Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ ɦɨɳɧɨɫɬɶ ɩɨɞɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 2ɯ80 ɆȼȺ 
ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɭɜɟɥɢɱɟɧɢɹ ɞɨ 2ɯ100 ɆȼȺ. ɉɨɞɫɬɚɧɰɢɹ ɭɫɬɚɧɨɜɥɟɧɨ 
ɧɨɜɟɣɲɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɞɥɹ ɛɵɫɬɪɨɝɨ 
ɜɵɹɜɥɟɧɢɹ ɩɨɜɪɟɠɞёɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɨɬɞɟɥɟɧɢɹ ɢɯ ɨɬ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɰɢɮɪɨɜɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɢ 
ɜɵɤɥɸɱɚɬɟɥɹɦɢ. Ɋɟɝɢɫɬɪɚɰɢɹ ɚɜɚɪɢɣɧɵɯ ɫɨɛɵɬɢɣ, ɭɱёɬ ɢ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɰɢɮɪɨɜɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. ȼɫɟ ɭɫɬɪɨɣɫɬɜɚ 
ɩɨɞɫɬɚɧɰɢɢ ɨɛɦɟɧɢɜɚɬɸɬɫɹ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɰɟɧɬɪɚɥɶɧɵɦ 
ɫɟɪɜɟɪɨɦ ɷɧɟɪɝɨɨɛɴɟɤɬɚ ɩɨ ɰɢɮɪɨɜɵɦ ɤɚɧɚɥɚɦ ɫɜɹɡɢ. Ɉɛɦɟɧ ɰɢɮɪɨɜɵɦɢ 
ɞɚɧɧɵɦɢ ɧɚ ɩɨɞɫɬɚɧɰɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɬɨɤɨɥɚ (ɟɞɢɧɨɝɨ 
ɫɬɚɧɞɚɪɬɚ) ɆɗɄ-61850. ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɬɨɤɨɥɚ – ɷɬɨ ɧɨɜɟɣɲɚɹ ɩɪɚɤɬɢɤɚ ɜ 
Ɋɨɫɫɢɢ, ɤɨɬɨɪɚɹ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɩɨɞɫɬɚɧɰɢɢ ɛɵɥɢ ɩɪɢɦɟɧɟɧɵ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, 
ɬɟɩɥɨ, ɜɵɞɟɥɹɟɦɨɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɩɨɞɫɬɚɧɰɢɢ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɨɬɨɩɥɟɧɢɹ ɟ ɩɨɦɟɳɟɧɢɣ. Ⱦɥɹ ɨɫɜɟɳɟɧɢɹ ɩɨɞɫɬɚɧɰɢɢ ɩɪɢɦɟɧɟɧɵ ɫɨɥɧɟɱɧɵɟ 
ɛɚɬɚɪɟɢ.  
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2. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɟɣɫɬɜɭɸɳɟɣ ɩɨɞɫɬɚɧɰɢɢ 110/10 ɤȼ 
«Ʉɚɥɢɧɢɧɫɤɚɹ» 

 
ȼ 2018 ɝɨɞɭ ɉȺɈ «ɆɊɋɄ ɋɢɛɢɪɢ» ɭɬɜɟɪɠɞɟɧ ɩɟɪɟɱɟɧɶ ɩɢɥɨɬɧɵɯ 

ɩɪɨɟɤɬɨɜ ɩɨ ɰɢɮɪɨɜɢɡɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ, ɨɞɧɢɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ 
ɩɢɥɨɬɧɵɣ ɩɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɬɚɧɰɢɢ «Ʉɚɥɢɧɢɧɫɤɚɹ» Ɏɢɥɢɚɥɚ ɉȺɈ 
«ɆɊɋɄ ɋɢɛɢɪɢ» - «ɏɚɤɚɫɷɧɟɪɝɨ» ɢ ɩɪɢɥɟɝɚɸɳɟɣ ɤ ɧɟɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ 
ɫɟɬɢ. 

ɉɨɞɫɬɚɧɰɢɹ 110/10 ɤȼ «Ʉɚɥɢɧɢɧɫɤɚɹ» - ɷɬɨ ɤɪɭɩɧɚɹ ɭɡɥɨɜɚɹ 
ɩɨɞɫɬɚɧɰɢɹ, ɧɚɯɨɞɹɳɚɹɫɹ ɜ ɰɟɧɬɪɟ ɫɬɨɥɢɰɵ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ, ɫ ɛɨɥɶɲɢɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɢ ɡɧɚɱɢɬɟɥɶɧɨɣ ɡɚɝɪɭɡɤɨɣ ɨɬɯɨɞɹɳɢɯ ɮɢɞɟɪɨɜ 10 ɤȼ. 
ɉɨɞɫɬɚɧɰɢɹ ɛɵɥɚ ɜɜɟɞɟɧɚ ɜ  ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 1983 ɝɨɞɭ. Ɏɢɡɢɱɟɫɤɢɣ ɢɡɧɨɫ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 70%. ɉɪɢɥɟɝɚɸɳɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɟɬɢ 
ɢɦɟɸɬ ɪɚɡɜɟɬɜɥɟɧɧɭɸ ɫɬɪɭɤɬɭɪɭ ɨɬɯɨɞɹɳɢɯ ɮɢɞɟɪɨɜ, ɜɤɥɸɱɚɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɩɚɟɤ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ (ɧɚɫɱɢɬɵɜɚɟɬɫɹ 30 
ɩɨɞɫɬɚɧɰɢɣ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɩɭɧɤɬɨɜ 6-10/0,4 ɤȼ, ɚ ɩɪɨɬɹɠɟɧɧɨɫɬɶ 
ɜɨɡɞɭɲɧɵɯ ɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ 0,4-10 ɤȼ  ɫɨɫɬɚɜɥɹɟɬ 36,3 ɤɦ). ȼɵɫɨɤɢɣ 
ɭɪɨɜɟɧɶ ɚɜɚɪɢɣɧɨɫɬɢ ɧɚ ɨɬɯɨɞɹɳɢɯ ɮɢɞɟɪɚɯ (ɡɚ 3 ɝɨɞɚ ɩɪɨɢɡɨɲɥɨ 45 
ɫɨɛɫɬɜɟɧɧɵɯ ɢ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ ɚɜɚɪɢɣ) ɨɛɭɫɥɨɜɥɟɧ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɧɚɪɭɲɟɧɢɹɦɢ ɧɚ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ ɨɬɩɚɣɤɚɯ. ɍɪɨɜɟɧɶ 
ɤɨɦɦɟɪɱɟɫɤɢɯ ɩɨɬɟɪɶ ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɭɱɚɫɬɤɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ 
ɫɨɫɬɚɜɥɹɟɬ 9-16% ɜ ɝɨɞ, ɩɪɢ ɷɬɨɦ ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɫɨɫɬɚɜɥɹɸɬ 7-8%.  
ȼ ɬɚɛɥɢɰɟ № 1 ɩɪɢɜɟɞɟɧ ɩɟɪɟɱɟɧɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ 
ɩɨɞɫɬɚɧɰɢɢ. 
 
Ɍɚɛɥɢɰɚ 1 - ɉɟɪɟɱɟɧɶ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɍɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɩɨɞɫɬɚɧɰɢɢ 
 

ɉɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɟ  
ɇɨɦɢɧɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ 110/10 
Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɩɨɞɫɬɚɧɰɢɢ ɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɚ 

ɉɨ ɫɬɨɪɨɧɟ 110 ɤȼ – ɈɊɍ 
ɉɨ ɫɬɨɪɨɧɟ 10 ɤȼ – ɁɊɍ  

Ɍɢɩ ɩɨɞɫɬɚɧɰɢɢ  ɧɚ ɬɪɚɞɢɰɢɨɧɧɵɯ ɩɪɢɧɰɢɩɚɯ ɭɩɪɚɜɥɟɧɢɹ. 
Ɍɢɩ ɫɯɟɦɵ ɤɚɠɞɨɝɨ Ɋɍ ɈɊɍ-110 ɤȼ – 110-13ɇ, 

ɁɊɍ-10 ɤȼ – 10-2 
Ʉɨɥɢɱɟɫɬɜɨ Ʌɗɉ, ɩɨɞɤɥɸɱɚɟɦɵɯ ɤ ɉɋ, ɩɨ 
ɤɚɠɞɨɦɭ Ɋɍ 

ɈɊɍ-110 ɤȼ - 8 Ʌɗɉ, 
ɁɊɍ-10 ɤȼ - 33 Ʌɗɉ 

Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɧɵɯ ɹɱɟɟɤ ɩɨ ɤɚɠɞɨɦɭ 
Ɋɍ 

ɁɊɍ-10 ɤȼ - 12 ɹɱɟɟɤ 

Ɍɢɩ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ 
ɫɜɹɡɶ ɦɟɠɞɭ ɩɨɥɸɫɚɦɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ɤɚɠɞɨɝɨ Ɋɍ 

ɉɨ ɫɬɨɪɨɧɟ 110 ɤȼ - ɆɄɉ-110Ȼ-1000-20 ɫ 
ɩɪɢɜɨɞɨɦ ɒɉɗ-33 (ɨɛɳɢɣ ɞɥɹ ɬɪɟɯ ɩɨɥɸɫɨɜ), 
ȼɗȻ-110 II-40/2500 ɫ ɩɪɢɜɨɞɨɦ ɉɉɪɄ-2000ɋɆ 
(ɨɛɳɢɣ ɞɥɹ ɬɪɟɯ ɩɨɥɸɫɨɜ); 
ɉɨ ɫɬɨɪɨɧɟ 10 ɤȼ - ȼɆɉɗ-10-3150-31,5, 
ȼɆɉɗ-10-630-20 ɫ ɩɪɢɜɨɞɨɦ ɉɗ-11, ȼȼɌɗ-Ɇ-
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ɉɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɟ  
10-20/630 ɫɨ ɜɫɬɪɨɟɧɧɵɦ ɷɥɟɬɪɨɦɚɝɧɢɬɧɵɦ 
ɩɪɢɜɨɞɨɦ, ȼȼɍ-ɋɗɓ-ɗ-10-31,5/3150, ȼȼɍ-
ɋɗɓ-ɗɁ-10-31,5-1600 ɫ ɷɥɟɬɪɨɦɚɝɧɢɬɧɵɦ 
ɩɪɢɜɨɞɨɦ. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɢ ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɵɯ 
(ɚɜɬɨ)ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

2ɯ40 ɆȼȺ 

Ɍɢɩ, ɤɨɥɢɱɟɫɬɜɨ, ɟɞɢɧɢɱɧɚɹ ɦɨɳɧɨɫɬɶ ɢ 
ɬɨɱɤɢ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɫɪɟɞɫɬɜ 
ɤɨɦɩɟɧɫɚɰɢɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
(ɋɄɊɆ) 

Ɉɬɫɭɬɫɬɜɭɸɬ 
 

ɋɢɫɬɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ɍɋɇ 10 ɤȼ 3ɯ 250 ɤȼȺ, 0,4 ɤȼ. 
ɋɢɫɬɟɦɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ (ɋɈɌ, ɋɈɉɌ) ɉɨɫɬɨɹɧɧɵɣ ɬɨɤ, ȺɄȻ - 220 ȼ. 
Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ (ɊɁȺ) Ɂɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɚ Ʌɗɉ 110 ɤȼ 

ɋ-337, ɋ-338  ɜ ɫɨɫɬɚɜɟ ȾɁɅ, ɄɋɁ ɫ Ɋɋ, ɄɋɁ ɫ 
Ⱥɍȼ, ɧɚ ɛɚɡɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɲɤɚɮɨɜ 
ɒɗ-2607, ɍɉȺɋɄ «ɌɪɢɌɨɧ»;   
ɋ-87, ɋ-88  ɜ ɫɨɫɬɚɜɟ ȾɁɅ, ȼɑȻ, ɄɋɁ ɫ Ⱥɍȼ  
ɧɚ ɛɚɡɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɲɤɚɮɨɜ ɒɗ-2607;  
ɋ-309, ɋ-310  ɜ ɫɨɫɬɚɜɟ ɄɋɁ, Ⱥɍȼ, ɧɚ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɛɚɡɟ (ɩɚɧɟɥɢ ɡɚɳɢɬ ɗɉɁ-
1636, ɉɄɊ);  
ɋ-301, ɋ-302  ɜ ɫɨɫɬɚɜɟ ɄɋɁ, Ⱥɍȼ, ɧɚ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɛɚɡɟ (ɩɚɧɟɥɢ ɉɄɊ);  
Ɉȼ/110ɤȼ ɜ ɫɨɫɬɚɜɟ ɄɋɁ, Ⱥɍȼ, ɧɚ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɛɚɡɟ (ɩɚɧɟɥɢ ɡɚɳɢɬ ɗɉɁ-
1636, ɉɄɊ);  
ɒɋȼ/110ɤȼ ɜ ɫɨɫɬɚɜɟ ɄɋɁ, Ⱥɍȼ, ɧɚ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɛɚɡɟ (ɩɚɧɟɥɢ ɉɄɊ); 
Ɂɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɚ 1Ɍ(2Ɍ) 110 ɤȼ: 
ɤɨɦɩɥɟɤɬ ɨɫɧɨɜɧɵɯ ɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɧɚ ɛɚɡɟ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɲɤɚɮɨɜ ɒɗ-2607; ȾɁɒ-
110 ɤȼ ɧɚ ɛɚɡɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɲɤɚɮɨɜ 
ɒɗ-2607;  
ɍɊɈȼ-110 ɤȼ ɧɚ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɛɚɡɟ 
(ɩɚɧɟɥɢ ɉɄɊ); 
Ɂɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɚ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 10 ɤȼ ɧɚ 
ɛɚɡɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɋɢɪɢɭɫ-
2Ʌ,2ɋ,2ȼ ɢ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɛɚɡɟ 
(ɬɪɟɛɭɟɬ ɦɨɞɟɪɧɢɡɚɰɢɢ). 
Ⱦɭɝɨɜɚɹ ɡɚɳɢɬɚ ɫɟɤɰɢɣ 10 ɤȼ ɧɚ ɛɚɡɟ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɈȼɈȾ-Ɇ 
(ɆȾ).  

ɉɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ ɚɜɬɨɦɚɬɢɤɚ (ɉȺ) ȺɑɊ-10ɤȼ ɧɚ ɛɚɡɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ 
ɬɟɪɦɢɧɚɥɚ ɋɢɪɢɭɫ-2-ȺɑɊ. 

 
Ɋɟɝɢɫɬɪɚɰɢɹ ɚɜɚɪɢɣɧɵɯ ɫɨɛɵɬɢɣ ɢ 
ɩɪɨɰɟɫɫɨɜ (ɊȺɋ, ɋɆɉɊ, ɈɆɉ) 

ɊȺɋ «ɑёɪɧɵɣ ɹɳɢɤ».  

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɞɢɚɝɧɨɫɬɢɤɚ, ɫɢɫɬɟɦɚ 
ɦɨɧɢɬɨɪɢɧɝɚ (ɋɆ) 

Ɉɬɫɭɬɫɬɜɭɟɬ. 
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ɉɨɤɚɡɚɬɟɥɶ Ɂɧɚɱɟɧɢɟ  
ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɫɧɨɜɧɵɦ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɫɢɫɬɟɦɚ 
ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ 

ɋɢɫɬɟɦɚ ɬɟɥɟɦɟɯɚɧɢɤɢ, ɧɚ ɛɚɡɟ ɤɨɧɬɪɨɥɥɟɪɨɜ 
ɗɄɈɆ-ɌɆ.  

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ 
ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
(Ⱥɂɂɋ Ʉɍɗ) 

Ⱥɂɂɋ Ʉɍɗ ɧɚ ɛɚɡɟ ɉɄ «Ɍɟɥɟɫɤɨɩ 4+» 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɇɉɎ «ɉɪɨɪɵɜ».  

ɋɪ
ɟɞ

ɫɬ
ɜɚ

 ɫ
ɜɹ

ɡɢ
 

ɋɬɚɧɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ȼɈɅɋ 1. ɒɄɈɋ-16 – 2 ɲɬ. 
2. ɒɄɈɋ-24 – 2 ɲɬ.  

ɐɊɊɅ Ɉɬɫɭɬɫɬɜɭɟɬ.  
ȼɑ-ɫɜɹɡɶ Ɉɬɫɭɬɫɬɜɭɟɬ.  
ɋɩɭɬɧɢɤɨɜɵɟ ɫɢɫɬɟɦɵ ɫɜɹɡɢ Ɉɬɫɭɬɫɬɜɭɟɬ.  
Ʉɨɦɩɥɟɤɫ ɜɧɭɬɪɢɨɛɴɟɤɬɧɨɣ ɫɜɹɡɢ Ɉɬɫɭɬɫɬɜɭɟɬ.  
ɂɧɮɪɚɫɬɪɭɤɬɭɪɚ ɫɪɟɞɫɬɜ ɫɜɹɡɢ Ɉɬɫɭɬɫɬɜɭɟɬ.  

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɛɴɟɤɬɟ 

ɉɨɠɚɪɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ «Ƚɪɚɧɢɬ-5» ɛɟɡ 
ɜɵɜɨɞɚ ɫɢɝɧɚɥɚ ɧɚ Ⱦɉ.  

 
ɐɟɥɶɸ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɬɚɧɰɢɢ «Ʉɚɥɢɧɢɧɫɤɚɹ» 110/10 ɤȼ ɹɜɥɹɟɬɫɹ 

ɫɨɡɞɚɧɢɟ ɧɚ ɛɚɡɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ 0,4–10 ɤȼ, ɩɢɬɚɸɳɟɣɫɹ ɨɬ 
ɩɨɞɫɬɚɧɰɢɢ «Ʉɚɥɢɧɢɧɫɤɚɹ», ɜɵɫɨɤɨɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ. Ⱦɚɧɧɵɣ ɭɱɚɫɬɨɤ ɞɨɥɠɟɧ 
ɩɨɞɞɟɪɠɢɜɚɬɶ ɮɭɧɤɰɢɢ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɫɯɨɞɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ, ɨɛɟɫɩɟɱɢɜɚɬɶ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 
ɧɚɛɥɸɞɚɟɦɨɫɬɶ ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜɫɟɯ ɭɱɚɫɬɧɢɤɨɜ ɩɪɨɰɟɫɫɚ 
ɩɟɪɟɞɚɱɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɐɢɮɪɨɜɨɣ ɫɢɫɬɟɦɨɣ ɩɨɞɞɟɪɠɤɢ 
ɩɪɨɬɨɤɨɥɚ ɆɗɄ ɝɚɪɚɧɬɢɪɭɟɬ ɚɫɫɨɰɢɚɰɢɹ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ , ɭɦɫɬɜɟɧɧɭɸ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɢ ɫɚɦɨɞɟɣɫɬɜɭɸɳɭɸ ɫɢɧɯɪɨɧɢɡɚɰɢɸ ɫ 
ɪɟɠɢɦɚɦɢ ɪɚɛɨɬɵ ɩɨɤɭɩɚɬɟɥɟɣ ɢ ɩɪɢɛɨɪɚɦɢ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɝɟɧɟɪɚɰɢɢ, ɚ 
ɟɳɟ ɭɦɫɬɜɟɧɧɵɣ ɭɱɟɬ ɩɨɬɪɟɛɥɹɟɦɨɣ ɢ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɷɥɟɤɬɪɢɱɟɫɬɜɚ.  

ɍɫɬɚɧɨɜɤɚ ɞɢɫɬɚɧɰɢɨɧɧɨ ɭɩɪɚɜɥɹɟɦɵɯ ɪɟɤɥɨɭɡɟɪɨɜ ɧɚ ɜɨɡɞɭɲɧɵɯ 
ɥɢɧɢɹɯ 10 ɤȼ ɫɨɡɞɚɫɬ ɧɚɞɟɠɧɭɸ ɫɯɟɦɭ ɩɢɬɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɩɨɡɜɨɥɢɬ 
ɨɩɟɪɚɬɢɜɧɨ ɪɟɚɝɢɪɨɜɚɬɶ ɜ ɫɥɭɱɚɹɯ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɨɞɧɨɣ ɢɡ ɥɢɧɢɣ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɭɱɚɫɬɤɚ ɨɞɧɨɣ ɢɡ ɥɢɧɢɣ, ɨɩɟɪɚɬɢɜɧɨ ɩɟɪɟɡɚɩɢɬɚɬɶ 
ɩɨɬɪɟɛɢɬɟɥɟɣ, ɨɛɟɫɩɟɱɢɬɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬ ɊɁȺ, ɩɨɡɜɨɥɢɬ ɜ 
ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ ɨɩɟɪɚɬɢɜɧɨ ɨɬɤɥɸɱɢɬɶ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɣ ɭɱɚɫɬɨɤ 
ɥɢɧɢɢ, ɤɨɬɨɪɵɣ ɱɚɫɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɨɬɤɥɸɱɟɧɢɹ, ɩɨɡɜɨɥɢɬ ɜɵɹɜɥɹɬɶ 
ɧɟɛɚɥɚɧɫɵ ɢ ɛɨɪɨɬɶɫɹ ɫ ɩɨɬɟɪɹɦɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɟ. 

Ȼɥɚɝɨɞɚɪɹ ɜɧɟɞɪɟɧɢɸ ɰɢɮɪɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɩɨɞɫɬɚɧɰɢɢ ɞɨɫɬɢɝɚɟɬɫɹ ɩɨɥɧɚɹ ɰɢɮɪɨɜɢɡɚɰɢɹ ɭɫɬɪɨɣɫɬɜ  ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ 
ɚɜɬɨɦɚɬɢɤɢ. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɷɧɟɪɝɨɦɨɧɢɬɨɪɢɧɝɚ ɩɪɟɞɩɨɥɚɝɚɟɬ ɭɫɬɚɧɨɜɤɭ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɭɫɬɚɧɨɜɤɭ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɹɯ 10/0,4 ɤȼ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨ ɫɬɨɪɨɧɟ 0,4 ɤȼ ɫ ɮɭɧɤɰɢɹɦɢ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ, 
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ɪɟɚɥɢɡɚɰɢɸ ɮɭɧɤɰɢɢ ɤɨɧɬɪɨɥɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 0,4 ɤȼ ɞɥɹ 
on-line-ɦɨɧɢɬɨɪɢɧɝɚ ɩɨɤɚɡɚɬɟɥɟɣ SAIFI ɢ SAIDI ɩɨ ɫɬɨɪɨɧɟ 0,4 ɤȼ. 

Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɩɨɞɫɬɚɧɰɢɢ «Ʉɚɥɢɧɢɧɫɤɚɹ» ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ:  
1. ɋɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɭɱɟɬɚ (ɫ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɫɛɨɪɨɦ ɢ ɮɭɧɤɰɢɟɣ ɚɧɚɥɢɡɚ ɩɨɬɪɟɛɥɟɧɢɹ ɢ 
ɛɚɥɚɧɫɨɜ); 

2. ɍɫɬɚɧɨɜɤɭ 10 ɪɟɤɥɨɭɡɟɪɨɜ ɧɚɩɪɹɠɟɧɢɟɦ ɧɚ ɨɬɯɨɞɹɳɢɯ 
ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɹɯ 10 ɤȼ ɢ ɪɟɬɪɨɮɢɬ ɫ ɡɚɦɟɧɨɣ ɜɵɤɥɸɱɚɬɟɥɹ 
24 ɹɱɟɟɤ ɧɚɩɪɹɠɟɧɢɟɦ 10 ɤȼ; 

3. Ɉɪɝɚɧɢɡɚɰɢɸ ȺɋɍɌɉ (ɫ ɩɨɞɞɟɪɠɤɨɣ ɆɗɄ 61850); 
4. Ɉɪɝɚɧɢɡɚɰɢɸ SCADA ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɩɭɧɤɬɚ; 
5. Ɉɪɝɚɧɢɡɚɰɢɸ ɫɢɫɬɟɦɵ ɷɧɟɪɝɨɦɨɧɢɬɨɪɢɧɝɚ (ɍɋɉȾ ɫ 

ɩɨɞɞɟɪɠɤɨɣ ɩɪɨɬɨɤɨɥɚ ɆɗɄ 60870-5-104);  
6. Ɉɪɝɚɧɢɡɚɰɢɸ ɰɢɮɪɨɜɨɣ ɪɚɞɢɨɫɜɹɡɢ; 
7. Ɉɪɝɚɧɢɡɚɰɢɸ ɋɉɉɊ (ɫɢɫɬɟɦɵ ɩɨɦɨɳɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ) 

ɞɢɫɩɟɬɱɟɪɚ ɪɚɣɨɧɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ; 
8. Ɉɪɝɚɧɢɡɚɰɢɸ ɧɟɩɪɟɪɵɜɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɤɚɱɟɫɬɜɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
9. ɐɢɮɪɨɜɢɡɚɰɢɸ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɩɨɞɫɬɚɧɰɢɢ; 
10. Ⱥɜɬɨɦɚɬɢɡɚɰɢɸ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ.  
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3. ȼɵɛɨɪ ɪɟɤɥɨɭɡɟɪɨɜ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚɩɪɹɠɟɧɢɟɦ 10 ɤȼ 
 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ 10 ɤȼ, ɩɢɬɚɸɳɟɣɫɹ ɨɬ 
ɩɨɞɫɬɚɧɰɢɢ, ɩɪɟɞɥɚɝɚɸɬɫɹ ɪɟɤɥɨɭɡɟɪɵ ɦɚɪɤɢ ɊȼȺ/TEL, ɤɨɬɨɪɵɟ ɦɨɝɭɬ  
ɜɵɩɨɥɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ: 

1. Ɉɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ 
(ɦɟɫɬɧɚɹ ɢ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɪɟɤɨɧɮɢɝɭɪɚɰɢɹ ɫɟɬɢ); 

2. Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɬɤɥɸɱɟɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɭɱɚɫɬɤɚ; 
3. Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɨɜɬɨɪɧɨɟ ɜɤɥɸɱɟɧɢɟ ɥɢɧɢɢ (Ⱥɉȼ); 
4. Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɞɟɥɟɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɭɱɚɫɬɤɚ; 
5. Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɢɬɚɧɢɹ ɧɚ ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ 

ɭɱɚɫɬɤɚɯ ɫɟɬɢ; 
6. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɛɨɪ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɚɪɚɦɟɬɪɚɯ ɪɟɠɢɦɨɜ 

ɪɚɛɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ. 
Ɋɟɤɥɨɭɡɟɪ ɊȼȺ/TEL ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɨɬɞɟɥɶɧɨ 

ɫɬɨɹɳɢɣ ɚɩɩɚɪɚɬ ɞɥɹ ɡɚɳɢɬɵ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɢɥɢ ɫ 
ɬɚɤɢɦɢ ɠɟ ɚɩɩɚɪɚɬɚɦɢ ɤɚɤ ɫɪɟɞɫɬɜɨ ɜɫɟɨɯɜɚɬɵɜɚɸɳɟɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ. 

Ɋɟɤɥɨɭɡɟɪ ɊȼȺ/TEL ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ: 
1. ȼɵɫɨɤɢɣ ɦɟɯɚɧɢɱɟɫɤɢɣ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɪɟɫɭɪɫ; 
2. Ɇɚɥɵɟ ɜɪɟɦɟɧɚ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ; 
3. Ɍɟɯɤɪɚɬɧɨɟ ɛɵɫɬɪɨɟ Ⱥɉȼ (Ɉ-0,1ɫ-ȼɈ-1ɫ-ȼɈ-1ɫ-ȼɈ-80ɫ-ȼ); 
4. ȼɨɡɦɨɠɧɨɫɬɶ ɢɧɬɟɝɪɚɰɢɢ ɜ ɫɢɫɬɟɦɵ ɬɟɥɟɦɟɯɚɧɢɤɢ (SCADA); 
5. ȼɫɬɪɨɟɧɧɚɹ ɫɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɹ; 
6. Ƚɢɛɤɚɹ ɨɬɫɬɪɨɣɤɚ ɨɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ; 
7. ɋɚɦɨɞɢɚɝɧɨɫɬɢɤɚ; 
8. ȼɟɞɟɧɢɟ ɠɭɪɧɚɥɨɜ ɨɩɟɪɚɬɢɜɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɫɨɛɵɬɢɣ; 
9. ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɩɨ ɤɪɢɬɟɪɢɸ 

ɤɚɱɟɫɬɜɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ «Ⱥ»; 
10. ɉɪɨɫɬɨɬɚ ɦɨɧɬɚɠɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
11. Ɉɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɩɪɨɜɟɞɟɧɢɢ ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ ɢ 

ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ. 
ɉɪɢɦɟɧɟɧɢɟ ɪɟɤɥɨɭɡɟɪɨɜ ɊȼȺ/TEL ɩɨɡɜɨɥɢɬ: 

1. ɉɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ; 
2. ɋɧɢɡɢɬɶ ɧɟɞɨɨɬɩɭɫɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
3. ɍɦɟɧɶɲɢɬɶ ɱɢɫɥɨ ɚɜɚɪɢɣɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɥɢɧɢɣ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 
4. ɋɨɤɪɚɬɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ; 
5. ɉɨɜɵɫɢɬɶ ɬɟɯɧɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɟɬɟɣ; 
6. Ɋɟɚɥɢɡɨɜɚɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɩɪɢɧɰɢɩɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ 

ɭɩɪɚɜɥɟɧɢɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦɢ ɫɟɬɹɦɢ. 
ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ, ɜɫɬɪɨɟɧɧɨɝɨ ɜ ɪɟɤɥɨɭɡɟɪ,  ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2 
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Ɍɚɛɥɢɰɚ 2 - Ɍɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ɜɫɬɪɨɟɧɧɨɝɨ ɜ ɪɟɤɥɨɭɡɟɪ 
ɊȼȺ/TEL 
 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10 
ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 12 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 630 
ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ, 50 Ƚɰ, 1 
ɦɢɧ., ɤȼ 

42 

ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɨ ɜɥɚɠɧɨɦ ɫɨɫɬɨɹɧɢɢ, 50 
Ƚɰ, 1 ɦɢɧ ., ɤȼ 

28 

ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɪɨɡɨɜɨɝɨ ɢɦɩɭɥɶɫɚ, ɤȼ 75 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ, ɤȺ 12,5 
Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ 32 
Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, 4ɫ, ɤȺ 12,5 
ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɜɤɥɸɱɟɧɢɹ ɦɫ, ɧɟ ɛɨɥɟɟ 60 
ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ ɦɫ, ɧɟ ɛɨɥɟɟ 30 
ɇɚɢɛɨɥɶɲɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, °ɋ 55 
ɇɚɢɦɟɧɶɲɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, °ɋ  45 
ɍɪɨɜɟɧɶ ɡɚɳɢɬɵ ɤɨɪɩɭɫɚ IP 65 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ, ɦ 1000 
ɋɪɨɤ ɫɥɭɠɛɵ ɛɟɡ ɪɟɦɨɧɬɚ, ɥɟɬ 25 

 
ȼ ɬɚɛɥɢɰɟ 3 ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɚɤɭɭɦɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ 
 
Ɍɚɛɥɢɰɚ 3 - Ɍɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ɜɚɤɭɭɦɧɨɝɨ VL12-10-20-
1250-2-02 ɍ3 
 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 12 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 630 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ, ɤȺ 20 

Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ 51 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɰɟɩɟɣ ɭɩɪɚɜɥɟɧɢɹ ɢ ɷɥɟɦɟɧɬɨɜ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɰɟɩɟɣ, ȼ 

220 

ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ, ɫ, ɧɟ ɛɨɥɟɟ 0,035 

ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɜɤɥɸɱɟɧɢɹ, ɫ, ɧɟ ɛɨɥɟɟ 0,050 

Ɋɚɡɧɨɜɪɟɦɟɧɧɨɫɬɶ ɡɚɦɵɤɚɧɢɹ/ɪɚɡɦɵɤɚɧɢɹ ɤɨɧɬɚɤɬɨɜ ɩɪɢ 
ɜɤɥɸɱɟɧɢɢ/ɨɬɤɥɸɱɟɧɢɢ, ɫ, ɧɟ ɛɨɥɟɟ 

0,002 
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3.1 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɜɚɤɭɭɦɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ  
 

Ⱦɥɹ ɜɵɛɨɪɚ ɢ ɩɪɨɜɟɪɤɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɧɚ 
ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɢ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɜ ɪɟɠɢɦɟ ɄɁ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɩɪɨɜɟɪɤɢ ɨɬɤɥɸɱɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ. 
ɇɚɱɚɥɶɧɨɟ ɞɟɣɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɜɲɟɣ ɬɨɤɚ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɛɵɥɢ ɜɡɹɬɵ ɩɨ ɞɚɧɧɵɦ ɫ ɩɨɞɫɬɚɧɰɢɢ «Ʉɚɥɢɧɢɧɫɤɚɹ». 

Iɩ0 - ɧɚɱɚɥɶɧɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ;  

Iɩt - ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ ɄɁ; 

Iaτ - ɚɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɬɨɤɚ ɄɁ; 

Iɭɞ - ɭɞɚɪɧɵɣ ɬɨɤ; 

ȼɤ - ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ. 

Ⱦɥɹ ɩɪɢɦɟɪɚ ɪɚɫɱɟɬɚ ɜɨɡɶɦɟɦ ɜɵɤɥɸɱɚɬɟɥɶ ɮ. 20-07. 

ȼɟɥɢɱɢɧɚ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 𝑖˖ˇ = √ʹ𝐼ʞ଴ ∙ 𝑘˖ˇ                                                                                        (3.1) 

 

ɝɞɟ  𝑘˖ˇ = ͳ + ˈ−଴,଴ଵ/ʡ˃    

ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɫɪɟɞɧɢɦɢ ɡɧɚɱɟɧɢɹɦɢ Ɍɚ ɢ 𝑘˖ˇ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ 
ɬɚɛɥɢɰɟ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɷɥɟɤɬɪɨɫɟɬɟɣ. ([17] - ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ, ɚɜɬɨɪ Ʌ.Ⱦ. Ɋɨɠɤɨɜɚ, ɫɬɪ. 110-111). 

 ȼɵɛɢɪɚɟɦ Ɍɚ ɢ 𝑘˖ˇ ɞɥɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ 6 -10 ɤȼ.        
Ɍɚ = 0,01 ɫ, 𝑘˖ˇ = ͳ,͵͸ͻ    

 𝑖˖ˇ = √ʹ𝐼ʞ଴ ∙ 𝑘˖ˇ = √ʹ ∙ ͳͳ,͹ ∙ ͳ,͵͸ͻ = ͷ,͸ͷ ˍА.                                    (3.2) 

 

Ⱥɩɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ ɄɁ ɪɚɜɧɚ: 

 𝑖˃𝜏 = √ʹ𝐼ʞ଴ ∙ ˈ−𝜏/ʡ˃                                                                         (3.3) 
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Ɋɚɫɱɟɬɧɨɟ ɜɪɟɦɹ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɬɨɤɢ ɄɁ, 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɪɟɦɟɧɢ ɪɚɡɦɵɤɚɧɢɹ ɰɟɩɢ ɄɁ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ 
ɜɵɤɥɸɱɚɬɟɥɹ. ɇɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 𝜏 = Ͳ,Ͳͳ +  ˑ˕ˍˎ                                                                          (3.4).˅.˔ݐ

 

Ⱦɥɹ ɜɵɤɥɸɱɚɬɟɥɹ ɪɟɤɥɨɭɡɟɪɚ ݐ˔.˅.ˑ˕ˍˎ = Ͳ,ͲͶ ˔. 
 𝜏 = Ͳ,Ͳͳ + ˎˍ˕ˑ.˅.˔ݐ = Ͳ,Ͳͳ + Ͳ,Ͳ,Ͷ = Ͳ,Ͳͷ ˔. 
 𝑖˃𝜏 = √ʹ𝐼ʞ଴ ∙ ˈ− 𝜏ʡ˃ = √ʹ ∙ ʹͲ ∙ ˈ−଴,ଷଵ଴,଴ଵ = Ͳ,͵ͷͻ. ˍА 

 

Ɋɚɫɫɱɢɬɚɟɦ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ: 

ВК = 𝐼𝜋଴ଶ ሺݐˑ˕ˍˎ + ʡ˃ሻ = ͳͳ,͹ଶሺͲ,ͲͶ + Ͳ,Ͳͳሻ = ͸,ͺ ˍА                           (3.5) 

 
Ɍɚɛɥɢɰɚ 4 - ɉɪɨɜɟɪɤɚ ɜɵɛɨɪɚ ɪɟɤɥɨɭɡɟɪɚ ɩɨ ɜɚɤɭɭɦɧɨɦɭ ɜɵɤɥɸɱɚɬɟɥɸ 
  
Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɰɟɩɢ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ 

ȼɵɛɨɪ ɞɥɹ ɨɬɯɨɞɹɳɟɝɨ ɮɢɞɟɪɚ №20-47 
10 (ɤȼ 10 (ɤȼ) 10 ≤ 10 
234 (A) 630 (A) 468 ≤ 630 

11,7 (ɤȺ) 12,5 (ɤȺ) 11,7 ≤ 12,5 
11,7 (ɤȺ) 12,5 (ɤȺ) 11,7 ≤ 12,5 
5,65 (ɤȺ) 32 (ɤȺ) 5,56 ≤ 32 
6,8 (ɤȺ) 12,5 (ɤȺ) 6,8 ≤ 12,5 

ȼɵɛɨɪ ɞɥɹ ɨɬɯɨɞɹɳɟɝɨ ɮɢɞɟɪɚ №11-15 

10 (ɤȼ) 10 ɤȼ 10 ≤ 10 
234 (A) 630 (A) 468 ≤ 630 

11,7 (ɤȺ) 12,5 (ɤȺ) 11,7 ≤ 12,5 
11,7 (ɤȺ) 12,5 (ɤȺ) 11,7 ≤ 12,5 
5,65 (ɤȺ) 32 (ɤȺ) 5,56 ≤ 32 
6,8 (ɤȺ) 12,5 (ɤȺ) 6,8 ≤ 12,5 

ȼɵɛɨɪ ɞɥɹ ɨɬɯɨɞɹɳɟɝɨ ɮɢɞɟɪɚ №20-66 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 
174 (Ⱥ) 630 (Ⱥ) 348 ≤ 630 
11,7(ɤȺ) 12,5 (ɤȺ) 11,7 ≤ 12,5 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4 
11,7 (ɤȺ) 12,5 (ɤȺ) 11,7 ≤ 12,5 
5,65 (ɤȺ) 32 (ɤȺ) 5,56 ≤ 32 
6,8  (ɤȺ) 12,5 (ɤȺ) 6,8 ≤ 12,5 

 
Ɍɚɛɥɢɰɚ 5 ȼɵɛɨɪ ɜɚɤɭɭɦɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ  
  

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɰɟɩɢ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ 
7 

10 (ɤȼ) 10 (ɤȼ 10 ≤ 10 
27 (A) 630 (A) 54 ≤ 630 

11,7 (ɤȺ) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤȺ) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤȺ) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤȺ) 20 (ɤȺ) 6,16 ≤ 20 

9 
10 (ɤȼ 10 (ɤȼ 10 ≤ 10 
150 (A) 630 (A) 300 ≤ 630 

11,7 (ɤȺ) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤȺ) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤȺ) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤȺ) 20 (ɤȺ) 6,16 ≤ 20 

11 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 

- 630 (A) -  ≤ 630 
11,7 (ɤȺ) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤȺ) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤȺ) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤȺ) 20 (ɤȺ) 6,16 ≤ 20 

13 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 
105 (A) 630 (A) 210 ≤ 630 

11,7 (ɤȺ) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤȺ) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤȺ) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤȺ) 20 (ɤȺ) 6,16 ≤ 20 

15- Ɋɟɡɟɪɜ 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 

- 630  (A) - ≤ 630 
11,7 (ɤȺ) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤȺ) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤȺ) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤȺ) 20 (ɤȺ) 6,16 ≤ 20 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5 
 

17 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 
1 (A) 630 (A) 2 ≤ 630 

11,7 (kA) 20 (kA) 11,7 ≤ 20 
11,7 (kA) 20 (kA) 11,7 ≤ 20 
5,65 (kA) 51 (kA) 5,65 ≤ 51 
6,16 (kA) 20 (kA) 6,16 ≤ 20 

27 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 
158 (A) 630 (A) 316 ≤ 630 

11,7 (kA) 20 (kA) 11,7 ≤ 20 
11,7 (kA) 20 (kA) 11,7 ≤ 20 
5,65 (kA) 51 (kA) 5,65 ≤ 51 
6,16 (kA) 20 (kA) 6,16 ≤ 20 

29 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 
30 (A) 630 (A) 60 ≤ 630 

11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤA) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤA) 20 (ɤȺ) 6,16 ≤ 20 

31 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 
4 (A) 630 (A) 8 ≤ 630 

11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤA) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤA) 20 (ɤȺ) 6,16 ≤ 20 

33 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 
40 (A) 630 (A) 80 ≤ 630 

11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤA) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤA) 20 (ɤȺ) 6,16 ≤ 20 

35 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 
92 (A) 630 (A) 184 ≤ 630 

11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤA) 51 (ɤȺ) 5,65 ≤ 51 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5 
 

6,16 (ɤA) 20 (ɤȺ) 6,16 ≤ 20 
8 

10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 
- 630 (A) - ≤ 630 

11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤA) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤA) 20 (ɤȺ) 6,16 ≤ 20 

10 
10 (ɤȼ) 10 (ɤȼ) 10 ≤1 0 

- 630 (A) - ≤ 630 
11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤA) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤA) 20 (ɤȺ) 6,16 ≤ 20 

14 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 
12 (A) 630 (Ⱥ) 24 ≤ 630 

11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤA) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤA) 20 (ɤȺ) 6,16 ≤ 20 

16 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 

- 630 (Ⱥ) - ≤630 
11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤA) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤA) 20 (ɤȺ) 6,16 ≤ 20 

18 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 
116 (A) 630 (Ⱥ) 232 ≤ 630 

11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤA) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤA) 20 (ɤȺ) 6,16 ≤ 20 

24 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 
111 (A) 630 (Ⱥ) 222 ≤ 630 

11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5 
 

5,65 (ɤA) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤA) 20 (ɤȺ) 6,16 ≤ 20 

28 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 
34 (A) 630 (Ⱥ) 68 ≤ 630 

11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤA) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤA) 20 (ɤȺ) 6,16 ≤ 20 

30 – Ɋɟɡɟɪɜ 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 

- 630 (Ⱥ) - ≤ 630 
11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤA) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤA) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤA) 20 (ɤȺ) 6,16 ≤ 20 

32 
10 (ɤȼ) 10 (ɤȼ) 10 ≤ 10 
150 (A) 630 (Ⱥ) 300 ≤ 630 

11,7 (ɤȺ) 20 (ɤȺ) 11,7 ≤ 20 
11,7 (ɤȺ) 20 (ɤȺ) 11,7 ≤ 20 
5,65 (ɤȺ) 51 (ɤȺ) 5,65 ≤ 51 
6,16 (ɤȺ) 20 (ɤȺ) 6,16 ≤ 20 

ɉɪɢ ɜɵɛɨɪɟ ɚɩɩɚɪɚɬɨɜ ɡɚɲɢɬɵ ɞɥɹ ɮɢɞɟɪɚ №11-15 ɩɪɢɧɢɦɚɟɦ 
ɡɧɚɱɟɧɢɹ ɮɢɞɟɪɚ №20-47 ɬɚɤ ɤɚɤ ɮɢɞɟɪ ɹɜɥɹɟɬɫɹ ɪɟɡɟɪɜɧɵɣ. 
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4. Ɉɪɝɚɧɢɡɚɰɢɹ ɨɩɟɪɚɬɢɜɧɨ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɩɭɧɤɬɚ 
 
Ɉɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɷɬɚɩɨɜ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɉɋ «Ʉɚɥɢɧɢɧɫɤɚɹ» ɹɜɥɹɟɬɫɹ 

ɫɨɡɞɚɧɢɟ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɩɭɧɤɬɚ Ɋɗɋ ɫ ɮɭɧɤɰɢɟɣ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ 
ɤɨɦɩɥɟɤɫɚ ɞɚɧɧɵɯ ɜ ɫɢɫɬɟɦɭ SCADA. 

Ɉɫɧɨɜɧɵɦ ɡɚɞɚɱɚɦɢ SCΑDΑ ɹɜɥɹɟɬɫɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɣ ɤɨɨɪɞɢɧɚɰɢɢ. 
ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɹ SCΑDΑ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɫɪɟɞɫɬɜɨɦ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɨɞɞɟɪɠɤɢ ɪɟɲɟɧɢɣ, ɩɪɢɧɢɦɚɟɦɵɯ ɫɨɬɪɭɞɧɢɤɚɦɢ. ɋ 
ɩɨɦɨɳɶɸ SCΑDΑ ɢ ɩɨɫɪɟɞɫɬɜɨɦ ɫɢɫɬɟɦɵ ɨɬɨɛɪɚɠɟɧɢɹ ɞɢɫɩɟɬɱɟɪɫɤɨɣ 
ɩɟɪɫɨɧɚɥ ɩɨɞɫɬɚɧɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɣ ɫɚɦɨɚɧɚɥɢɡ ɩɪɨɢɫɲɟɞɲɢɯ ɫɨɛɵɬɢɣ ɢ 
ɨɰɟɧɤɭ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɪɟɠɢɦɨɜ. 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ, ɪɟɲɚɟɦɵɟ ɫɢɫɬɟɦɨɣ SCΑDΑ: 

1. ɉɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɟɤɭɳɢɯ ɡɧɚɱɟɧɢɹɯ ɩɚɪɚɦɟɬɪɨɜ 
ɪɟɠɢɦɨɜ ɷɧɟɪɝɨɨɛɴɟɤɬɚ ɢɥɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

2. Ɉɛɪɚɛɨɬɤɚ ɩɨɫɬɭɩɚɸɳɢɣ ɢɧɮɨɪɦɚɰɢɢ. 
3. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɞɨ ɪɚɫɱɟɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɉɪɟɞɨɫɬɚɜɥɟɧɢɟ ɫɢɫɬɟɦɟ ɢɡɨɛɪɚɠɟɧɢɹ ɢ EMS ɩɪɢɥɨɠɟɧɢɹɦ ɬɟɤɭɳɟɣ, 
ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɢɧɮɨɪɦɚɰɢɢ ɡɚ ɛɭɞɭɳɟɟ ɜɪɟɦɹ ɨɛ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɨɪɹɞɤɚ, ɫɨɫɬɨɹɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɥɚɧɢɪɭɟɦɨɦ 
ɞɢɫɩɟɬɱɟɪɫɤɨɦ ɝɪɚɮɢɤɟ ɢ ɚɜɚɪɢɣɧɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɧɢɣ ɜ ɪɟɚɥɶɧɨ 
ɜɪɟɦɟɧɢ. 

1. Ⱥɪɯɢɜɢɪɨɜɚɧɢɟ ɢ ɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ. 
2. Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɪɢɧɹɬɨɣ ɢɡ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦ 

ɧɟɤɚɱɟɫɬɜɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɩɪɢɧɰɢɩɟ ɫɭɳɟɫɬɜɭɸɳɟɣ ɜ 
SCADA ɩɨɜɬɨɪɹɸɳɟɣɫɹ  ɞɨɫɬɨɜɟɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

ȼ ɫɨɫɬɚɜ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ SCΑDΑ ɜɯɨɞɹɬ 

1. ɍɫɬɪɨɣɫɬɜɚ ɩɪɢɟɦɚ-ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ; 
2. ɍɫɬɪɨɣɫɬɜɚ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ, ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɬɱɟɬɧɵɯ ɢ 

ɪɚɫɱɟɬɧɵɯ ɞɚɧɧɵɯ; 
3. ɍɫɬɪɨɣɫɬɜɚ ɯɪɚɧɟɧɢɹ ɢ ɢɡɜɥɟɱɟɧɢɹ ɞɚɧɧɵɯ; ɫɪɟɞɫɬɜɚ 

ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ. 

Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɪɚɛɨɬɵ SCΑDΑ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɧɚɞɟɠɧɭɸ 
ɪɚɛɨɬɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɯ ɫɢɫɬɟɦ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ SCΑDΑ ɞɨɥɠɧɨ ɢɦɟɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɫɪɟɞɫɬɜɚ 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɨɫɧɨɜɧɵɯ ɦɨɞɭɥɟɣ ɢ ɭɡɥɨɜ.  ȼɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
SCΑDΑ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɨ ɤ ɫɟɬɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɫ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɛɵɫɬɪɵɦ ɫɨɯɪɚɧɟɧɢɟɦ. 

Ʉ ɫɪɟɞɫɬɜɚɦ ɩɪɢɟɦɚ-ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɨɫɬɚɜɟ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 
ɩɭɧɤɬɚ ɨɬɧɨɫɹɬɫɹ ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ S 
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SCΑDΑ ɫ ɋɋɉɂ, ɫɢɫɬɟɦɨɣ ɨɬɨɛɪɚɠɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɢ ɩɪɨɝɪɚɦɦɧɨ-
ɚɩɩɚɪɚɬɧɵɦɢ ɤɨɦɩɥɟɤɫɚɦɢ EMS, MMS.  

ɍɫɬɪɨɣɫɬɜɚ ɩɪɢɟɦɚ-ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɩɨɥɧɟɧɢɟ 
SCΑDΑ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣ: 

1. Ɉɛɦɟɧ ɨɩɟɪɚɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɫ ɋɋɉɂ ɢ 
ɩɪɨɝɪɚɦɦɧɨɚɩɩɚɪɚɬɧɵɦɢ ɤɨɦɩɥɟɤɫɚɦɢ EMS, MMS; 

2. ɍɩɪɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɨɦ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ, ɜɤɥɸɱɚɹ 
ɞɢɚɝɧɨɫɬɢɤɭ 

3. ɫɨɫɬɨɹɧɢɹ ɨɛɦɟɧɚ ɢ ɜɟɞɟɧɢɟ ɫɬɚɬɢɫɬɢɤɢ; 
4. ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɨɛɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɢ (ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 

ɮɨɪɦɚɬɨɜ ɞɚɧɧɵɯ, ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ, ɞɨɫɬɨɜɟɪɧɨɫɬɶ, 
ɢɧɬɟɪɩɨɥɹɰɢɹ ɬɟɤɭɳɢɯ Ɍɂ); 

5. ɉɟɪɟɞɚɱɚ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɢɫɬɟɦɭ ɨɬɨɛɪɚɠɟɧɢɹ. 

ɍɫɬɪɨɣɫɬɜɚ ɩɪɢɟɦɚ-ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɞɨɥɠɧɵ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɩɨɞɞɟɪɠɤɭ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɫɬɚɧɞɚɪɬɧɵɯ ɩɪɨɬɨɤɨɥɨɜ IEC. Ⱦɨɥɠɟɧ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧ ɩɨɫɬɨɹɧɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɦɨɧɢɬɨɪɢɧɝ ɩɨɥɨɠɟɧɢɹ ɫɪɟɞɫɬɜ 
ɩɪɢɟɦɚ-ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ SCΑDΑ ɩɨ ɤɚɠɞɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɨɛɦɟɧɚ 
ɢɧɮɨɪɦɚɰɢɟɣ ɫ ɜɵɞɚɱɟɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨɛ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɫɨɫɬɨɹɧɢɹ ɧɚ 
ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɋɪɟɞɫɬɜɚ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ, 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɬɱɟɬɧɵɯ ɢ ɪɚɫɱɟɬɧɵɯ ɞɚɧɧɵɯ. 

Ʉ ɫɪɟɞɫɬɜɚɦ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ, ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɬɱɟɬɧɵɯ ɢ 
ɪɚɫɱɟɬɧɵɯ ɞɚɧɧɵɯ ɨɬɧɨɫɹɬɫɹ: 

1. ɋɟɪɜɟɪɵ SCΑDΑ; 
2. Ɋɚɛɨɱɢɟ ɫɬɚɧɰɢɢ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ SCΑDΑ; 
3. ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ ɉɈ ɫɟɪɜɟɪɧɨɣ ɢ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɟɣ. 

ɋɪɟɞɫɬɜɚ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɩɨɥɧɟɧɢɟ SCΑDΑ 
ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣ: 

1. Ɉɛɪɚɛɨɬɤɚ ɩɪɢɧɹɬɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫ ɮɢɥɶɬɪɚɰɢɟɣ ɧɟɞɨɫɬɨɜɟɪɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ; 

2. Ⱥɧɚɥɢɡ ɩɨɫɬɭɩɚɸɳɟɣ ɢɧɮɨɪɦɚɰɢɢ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɟɟ 
ɤɚɱɟɫɬɜɚ; 

3. Ɉɛɪɚɛɨɬɤɚ ɩɪɢɧɹɬɵɯ ɢɡ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦ ɤɨɞɨɜ ɤɚɱɟɫɬɜɚ ɢ ɤɨɞɨɜ 
ɢɫɬɨɱɧɢɤɨɜ ɩɚɪɚɦɟɬɪɨɜ;  

4. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɞɨɜ ɤɚɱɟɫɬɜɚ ɢ ɤɨɞɨɜ ɢɫɬɨɱɧɢɤɨɜ 
ɢɧɮɨɪɦɚɰɢɢ; 

5. ȼɵɩɨɥɧɟɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɪɚɫɱɟɬɨɜ ɫ ɭɱɚɫɬɢɟɦ ɨɛɪɚɛɨɬɚɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ; 

6. Ⱥɪɯɢɜɢɪɨɜɚɧɢɟ ɢ ɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ; 
7. Ɉɛɪɚɛɨɬɤɚ ɡɚɩɪɨɫɨɜ ɤɥɢɟɧɬɨɜ ɧɚ ɩɨɥɭɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ 

ɨɩɟɪɚɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢɡ ɚɪɯɢɜɚ. 
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ȼɫɟ ɫɟɪɜɟɪɵ SCΑDΑ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɵ ɤ ɫɢɫɬɟɦɟ 
ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ. Ʉɚɠɞɵɣ ɫɟɪɜɟɪ SCΑDΑ ɞɨɥɠɟɧ ɢɦɟɬɶ 
ɥɨɤɚɥɶɧɵɣ ɂȻɉ ɞɥɹ ɤɨɪɪɟɤɬɧɨɝɨ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ ɫɟɪɜɟɪɚ ɜ ɫɥɭɱɚɟ 
ɞɥɢɬɟɥɶɧɨɝɨ ɨɬɫɭɬɫɬɜɢɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ. Ʌɨɤɚɥɶɧɵɟ ɂȻɉ ɞɥɹ ɫɟɪɜɟɪɨɜ 
ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɟɩɪɟɪɵɜɧɭɸ ɪɚɛɨɬɭ ɫɟɪɜɟɪɨɜ SCΑDΑ ɧɟ ɦɟɧɟɟ 20 
ɦɢɧɭɬ. ȼ ɤɨɦɩɥɟɤɫɟ ɫɪɟɞɫɬɜ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɞɨɥɠɧɚ ɪɟɝɭɥɹɪɧɨ 
ɜɵɩɨɥɧɹɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɜɪɟɦɟɧɢ ɩɨ ɢɫɬɨɱɧɢɤɭ ɬɨɱɧɨɝɨ 
ɚɫɬɪɨɧɨɦɢɱɟɫɤɨɝɨ ɜɪɟɦɟɧɢ (GPS\ȽɅɈɇȺɋɋ). Ʉɥɢɟɧɬɫɤɨɟ ɉɈ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɡɚɞɚɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɚɜɬɨɪɢɡɚɰɢɢ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɨɥɠɧɨ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣ: 

1. ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɫɟɪɜɟɪɚɦ SCΑDΑ; 
2. ɍɞɚɥɟɧɧɨɟ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ ɫɟɪɜɟɪɨɜ SCΑDΑ; 
3. ɉɪɨɫɦɨɬɪ ɢ ɢɫɩɪɚɜɥɟɧɢɟ ɬɟɤɭɳɟɣ, ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, 

ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɚɪɯɢɜɟ, ɢ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɛɭɞɭɳɟɟ ɜɪɟɦɹ. ɋɪɟɞɫɬɜɚ 
ɯɪɚɧɟɧɢɹ ɢ ɢɡɜɥɟɱɟɧɢɹ ɞɚɧɧɵɯ 

Ʉ ɫɪɟɞɫɬɜɚɦ ɯɪɚɧɟɧɢɹ ɢ ɢɡɜɥɟɱɟɧɢɹ ɞɚɧɧɵɯ ɨɬɧɨɫɹɬɫɹ: 

1. ɋɬɚɧɞɚɪɬɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ (ɯɪɚɧɢɥɢɳɟ ɢɧɮɨɪɦɚɰɢɢ); 
2. ɉɨɞɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɨɣ ɞɚɧɧɵɯ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɪɚɛɨɬɭ ɫ 
3. ɏɪɚɧɢɦɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɜ ɩɪɟɞɟɥɚɯ ɜɫɟɣ ɝɥɭɛɢɧɵ ɚɪɯɢɜɚ; 
4. ɉɨɞɫɢɫɬɟɦɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɢɧɮɨɪɦɚɰɢɢ ɦɟɠɞɭ ɫɟɪɜɟɪɚɦɢ 

SCΑDΑ. 

ɋɪɟɞɫɬɜɚ ɯɪɚɧɟɧɢɹ ɢ ɢɡɜɥɟɱɟɧɢɹ ɞɚɧɧɵɯ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɩɨɥɧɟɧɢɟ 
SCΑDΑ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣ: 

1. ɏɪɚɧɟɧɢɟ ɨɩɟɪɚɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɞɨɥɝɨɫɪɨɱɧɨɦ 
ɚɪɯɢɜɟ; 

2. Ɉɛɪɚɛɨɬɤɭ ɡɚɩɪɨɫɨɜ ɤɥɢɟɧɬɨɜ ɧɚ ɩɨɥɭɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ 
ɨɩɟɪɚɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢɡ ɞɨɥɝɨɫɪɨɱɧɨɝɨ ɚɪɯɢɜɚ; 

3. ɋɢɧɯɪɨɧɢɡɚɰɢɸ ɛɚɡ ɞɚɧɧɵɯ ɨɩɟɪɚɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ 
ɨɫɧɨɜɧɵɯ ɢ ɪɟɡɟɪɜɧɵɯ ɫɟɪɜɟɪɚɯ SCΑDΑ. 

ɉɨɞɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɨɣ ɞɚɧɧɵɯ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɫɬɪɨɣɤɢ ɩɪɚɜɢɥ ɮɨɪɦɢɪɨɜɚɧɢɹ, ɝɥɭɛɢɧɵ ɯɪɚɧɟɧɢɹ, ɫɬɟɩɟɧɢ 
ɩɪɨɪɟɠɢɜɚɧɢɹ, ɭɩɪɚɜɥɟɧɢɹ ɮɨɪɦɚɬɨɦ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ. Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 
ɰɟɥɨɫɬɧɨɫɬɢ ɢ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨ ɧɚɥɢɱɢɟ ɫɪɟɞɫɬɜ 
ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɚɪɯɢɜɨɜ. 

ɋɪɟɞɫɬɜɚ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɩɨɥɧɟɧɢɟ 
SCΑDΑ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣ: 

1. ɇɚɫɬɪɨɣɤɚ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɟɞɢɧɨɣ ɫɢɫɬɟɦɵ ɨɛɪɚɛɨɬɤɢ ɫɨɛɵɬɢɣ, 
ɨɩɨɜɟɳɟɧɢɹ ɢ ɡɚɩɢɫɟɣ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɨɨɛɳɟɧɢɣ; 

2. ɍɩɪɚɜɥɟɧɢɟ ɤɨɧɮɢɝɭɪɚɰɢɟɣ SCΑDΑ; 
3. ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɤɥɚɞɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ SCΑDΑ; 
4. Ʉɨɧɬɪɨɥɶ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬ SCΑDΑ; 
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5. Ɉɛɟɫɩɟɱɟɧɢɟ ɫɚɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɞɨɫɬɭɩɚ; 
6. ɍɩɪɚɜɥɟɧɢɟ ɧɚɫɬɪɨɣɤɨɣ ɧɨɪɦɚɬɢɜɧɨ-ɫɩɪɚɜɨɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

Ɉɞɧɚ ɫɢɫɬɟɦɚ ɨɛɪɚɛɨɬɤɢ ɫɨɛɵɬɢɣ ɦɨɝɥɚ ɛɵ ɫɞɟɥɚɬɶ ɷɬɨ ɨɛɴɟɞɢɧɹɟɬ 
ɫɨɛɵɬɢɹ ɜ ɝɪɭɩɩɵ (ɩɨ ɡɧɚɱɟɧɢɸ ɫɨɛɵɬɢɣ, ɞɥɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɤ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨɞɫɢɫɬɟɦɟ SCΑDΑ ɢ ɞɪɭɝɢɦ ɤɪɢɬɟɪɢɹɦ), ɩɪɟɞɥɚɝɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɫɨɫɬɚɜ ɢ ɫɨɞɟɪɠɚɧɢɟ ɝɪɭɩɩ ɫɨɛɵɬɢɣ ɢ ɩɨɡɜɨɥɹɟɬ 
ɧɚɫɬɪɚɢɜɚɬɶ ɝɥɭɛɢɧɭ ɞɥɹ ɯɪɚɧɟɧɢɹ ɫɨɨɛɳɟɧɢɣ ɨ ɫɨɛɵɬɢɹɯ ɞɥɹ ɪɚɡɧɵɯ ɝɪɭɩɩ. , 
ɋ ɩɨɦɨɳɶɸ ɩɚɪɚɦɟɬɪɨɜ ɬɪɟɜɨɝɢ ɜɵ ɦɨɠɟɬɟ ɧɚɫɬɪɨɢɬɶ ɫɢɫɬɟɦɭ ɭɜɟɞɨɦɥɟɧɢɣ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɞɥɹ ɪɚɡɧɵɯ ɝɪɭɩɩ ɫɨɛɵɬɢɣ, ɜɤɥɸɱɚɹ ɫɩɨɫɨɛɵ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ 
ɭɜɟɞɨɦɥɟɧɢɣ ɩɨɥɶɡɨɜɚɬɟɥɹɦ (ɷɥɟɤɬɪɨɧɧɚɹ ɩɨɱɬɚ, SMS ɢ ɬ. Ⱦ.). ɋɢɫɬɟɦɚ 
ɭɜɟɞɨɦɥɟɧɢɣ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ ɧɚɫɬɪɚɢɜɚɟɦɭɸ ɫɯɟɦɭ ɨɛɧɚɪɭɠɟɧɢɹ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɣ ɢ ɩɨɞɫɢɫɬɟɦɭ ɭɜɟɞɨɦɥɟɧɢɹ ɨ ɫɨɛɵɬɢɹɯ. ɉɨɞɩɢɫɤɚ ɧɚ 
ɫɨɛɵɬɢɹ ɞɨɥɠɧɚ ɩɨɡɜɨɥɹɬɶ ɩɨɥɶɡɨɜɚɬɟɥɸ SCΑD ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɚɫɬɪɚɢɜɚɬɶ 
ɥɢɱɧɵɣ ɫɩɢɫɨɤ ɫɨɛɵɬɢɣ, ɨ ɤɨɬɨɪɵɯ ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɭɜɟɞɨɦɥɟɧ. ɋɩɢɫɨɤ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɤɨɬɨɪɵɦ ɪɚɡɪɟɲɟɧ ɞɨɫɬɭɩ ɤ ɫɢɫɬɟɦɟ ɭɜɟɞɨɦɥɟɧɢɣ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɫɬɧɵɦɢ ɩɪɚɜɢɥɚɦɢ, ɨɩɭɛɥɢɤɨɜɚɧɧɵɦɢ ɜ ȾɄ. 

Ʉɚɠɞɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ SCΑDΑ ɞɨɥɠɟɧ ɢɦɟɬɶ ɪɚɡɜɢɬɵɟ. 
Cɪɟɞɫɬɜɚ ɫɨɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɨɨɛɳɟɧɢɣ ɨ ɫɜɨɟɣ ɪɚɛɨɬɟ. Ɂɚɩɢɫɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɨɨɛɳɟɧɢɣ ɞɨɥɠɧɵ ɢɦɟɬɶ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɦɨɞɭɥɹ ɢ ɩɨɥɶɡɨɜɚɬɟɥɹ. Oɬ ɢɦɟɧɢ ɤɨɬɨɪɨɝɨ ɜɵɩɨɥɧɹɥɢɫɶ ɞɟɣɫɬɜɢɹ. Ɂɚɩɢɫɢ 
ɠɭɪɧɚɥɨɜ ɞɟɣɫɬɜɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɢɡɦɟɧɟɧɢɣ ɧɚɫɬɪɨɟɤ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ 
SCADA ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɨɬ ɭɞɚɥɟɧɢɹ ɢ ɦɨɞɢɮɢɤɚɰɢɢ. SCΑDΑ 
ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɨɬɪɚ. Hɚɫɬɪɨɣɤɢ ɠɭɪɧɚɥɨɜ ɪɚɛɨɬɵ 
ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ. ɉɨɞɫɢɫɬɟɦɚ ɮɢɤɫɚɰɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɨɨɛɳɟɧɢɣ ɨ 
ɪɚɛɨɬɟ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ SCΑDΑ ɞɨɥɠɧɚ ɩɨɡɜɨɥɹɬɶ ɜɵɛɢɪɚɬɶ ɭɪɨɜɟɧɶ 
ɞɟɬɚɥɢɡɚɰɢɢ, ɫ ɤɨɬɨɪɵɦ ɜɟɞɟɬɫɹ ɡɚɩɢɫɶ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɡɚɳɢɬɵ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ ɤ SCΑDΑ 
ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ: 

1. ɂɞɟɧɬɢɮɢɤɚɰɢɸ ɢ ɚɭɬɟɧɬɢɮɢɤɚɰɢɸ ɩɨɥɶɡɨɜɚɬɟɥɟɣ SCΑDΑ; 
2. Ɋɚɡɝɪɚɧɢɱɟɧɢɟ ɩɪɚɜ ɞɨɫɬɭɩɚ ɧɚ ɭɪɨɜɧɟ ɤɚɬɟɝɨɪɢɣ ɨɩɟɪɚɬɢɜɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɢ ɮɭɧɤɰɢɣ SCΑDΑ; 
3. ɍɩɪɚɜɥɟɧɢɟ ɩɪɚɜɚɦɢ ɞɨɫɬɭɩɚ ɤ ɪɚɡɥɢɱɧɵɦ ɷɥɟɦɟɧɬɚɦ SCΑDΑ ɞɥɹ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɪɚɡɧɵɯ ɭɪɨɜɧɟɣ. 

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ SCΑDΑ – ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɨɥɧɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ SCADA. ɉɟɪɫɨɧɚɥ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ 
ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ SCADA, ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ 
ɮɭɧɤɰɢɢ: 

1. ɉɪɨɜɟɞɟɧɢɟ ɩɥɚɧɨɜɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɪɨɜɟɪɨɤ ɬɟɯɧɢɱɟɫɤɢɯ ɢ 
ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ SCADA; 

2. ɋɢɫɬɟɦɚɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɣ ɩɨɞɫɢɫɬɟɦ SCADA; 
3. Ⱥɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ SCADA; 
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4. ɉɪɨɜɟɞɟɧɢɟ ɪɟɝɥɚɦɟɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜɚɯ 
SCADA ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 

5. ȼɟɞɟɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ ɧɨɪɦɚɬɢɜɧɨ-ɫɩɪɚɜɨɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ; 
6. ɇɚɫɬɪɨɣɤɚ ɫɢɫɬɟɦɵ ɪɟɡɟɪɜɧɨɝɨ ɤɨɩɢɪɨɜɚɧɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɟɟ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ; 
7. ȼɟɞɟɧɢɟ ɭɱɟɬɚ ɧɚɪɭɲɟɧɢɣ ɜ ɪɚɛɨɬɟ SCADA, ɜɵɹɫɧɟɧɢɟ ɩɪɢɱɢɧ 

ɧɚɪɭɲɟɧɢɣ SCADA; 
8. Ɋɚɡɪɚɛɨɬɤɚ ɢ ɪɟɚɥɢɡɚɰɢɹ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɭɫɬɪɚɧɟɧɢɟ ɩɪɢɱɢɧ ɢ ɩɪɟɞɩɨɫɵɥɨɤ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɚɪɭɲɟɧɢɣ 
SCADA; 

9. ɋɨɫɬɚɜɥɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢɧɫɬɪɭɤɰɢɣ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ SCADA, ɩɨɞɞɟɪɠɚɧɢɟ ɢɧɫɬɪɭɤɰɢɣ ɜ ɚɤɬɭɚɥɶɧɨɦ 
ɫɨɫɬɨɹɧɢɢ; 

ɋɨɫɬɚɜɥɟɧɢɟ ɡɚɹɜɨɤ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ SCADA. 

 
4.1 Ɉɫɧɨɜɧɵɟ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɤɨɧɰɟɩɰɢɢ ɞɥɹ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ SCADA.  
 
SCADA ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɞɨɥɠɧɚ ɨɫɧɨɜɵɜɚɬɶɫɹ ɧɚ ɫɟɪɜɢɫ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɚɪɯɢɬɟɤɬɭɪɟ. Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ - ɩɪɨɝɪɚɦɦɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɡɚɞɨɤɭɦɟɧɬɢɪɨɜɚɧɵ ɢ ɜɵɩɨɥɧɹɸɬ ɮɭɧɤɰɢɸ ɞɥɹ 
ɞɪɭɝɨɣ ɫɢɫɬɟɦɵ ɢɥɢ ɩɪɢɥɨɠɟɧɢɹ. ɉɪɢɥɨɠɟɧɢɟ ɢɥɢ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɩɪɟɞɥɚɝɚɬɶ 
ɢɥɢ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɭɫɥɭɝɭ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɪɨɲɟɧɚ ɩɨɫɪɟɞɫɬɜɨɦ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢɡ ɧɟɡɚɜɢɫɢɦɨ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɫ ɭɤɚɡɚɧɢɟɦ 
ɨɬɤɪɵɬɨɝɨ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. ɋɟɪɜɢɫ ɞɨɫɬɭɩɟɧ ɱɟɪɟɡ ɫɟɬɶ ɢ 
ɩɭɛɥɢɤɭɟɬ ɫɬɚɧɞɚɪɬɧɵɣ ɢɧɬɟɪɮɟɣɫ, ɤɨɬɨɪɵɣ ɧɟ ɬɪɟɛɭɟɬ ɡɧɚɧɢɹ ɬɟɯɧɨɥɨɝɢɣ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɟɝɨ ɫɨɡɞɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ. 

Web-ɫɟɪɜɢɫɵ ɨɪɝɚɧɢɡɭɟɬɫɹ ɨɫɧɨɜɧɨɣ ɬɟɯɧɨɥɨɝɢɟɣ ɞɥɹ ɞɚɧɧɨɣ 
ɚɪɯɢɬɟɤɬɭɪɵ. Ɍɚɤ ɤɚɤ ɩɪɟɞɥɚɝɚɸɬ ɛɨɥɟɟ ɝɢɛɤɢɣ ɜɚɪɢɚɧɬ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɩɨɞɞɟɪɠɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ȼɨɡɦɨɠɧɨɫɬɶ ɢɧɬɟɝɪɚɰɢɢ ɤ 
ɧɚɢɛɨɥɶɲɟɦɭ ɮɭɧɤɰɢɨɧɚɥɭ.  ȼ ɫɜɨɛɨɞɧɨɦ ɩɨɪɹɞɤɟ ɫɨɡɞɚɜɚɬɶ ɩɪɨɝɪɚɦɦ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɢɡɦɟɪɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɣ ɜ 
ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɰɢɮɪɨɜɵɯ ɫɪɟɞɫɬɜ ɜ ɰɟɥɨɦ. 

Web-ɫɟɪɜɢɫɵ ɫɨɫɬɨɹɬ ɢɡ ɩɪɨɬɨɤɨɥɨɜ ɨɫɧɨɜɚɧɧɵɯ ɧɚ XML: 

1. SOAP ɨɩɪɟɞɟɥɹɟɬ ɫɨɨɛɳɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ, ɤɨɬɨɪɵɟ 
ɫɨɞɟɪɠɚɬ ɬɪɟɛɨɜɚɧɢɹ ɢ ɨɬɤɥɢɤ ɫɟɪɜɢɫɨɜ. SOAP ɧɟ ɡɚɜɢɫɢɬ ɨɬ 
ɤɚɤɨɝɨ-ɥɢɛɨ ɱɚɫɬɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɢ ɬɟɯɧɨɥɨɝɢɢ ɪɟɚɥɢɡɚɰɢɢ; 

2. əɡɵɤ ɨɩɢɫɚɧɢɹ Web-ɫɟɪɜɢɫɨɜ (WSDL) – ɨɫɧɨɜɚɧɧɨɟ ɧɚ XML 
ɨɩɢɫɚɧɢɟ ɫɟɪɜɢɫɚ, ɤɨɬɨɪɨɟ ɨɩɢɫɵɜɚɟɬ ɨɬɤɪɵɬɵɣ ɢɧɬɟɪɮɟɣɫ, 
ɩɪɨɬɨɤɨɥ ɩɪɢɜɹɡɤɢ ɢ ɩɚɪɚɦɟɬɪɵ ɫɨɨɛɳɟɧɢɣ, ɬɪɟɛɭɸɳɢɟɫɹ ɞɥɹ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ Web-ɫɟɪɜɢɫɨɦ; 
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3. ɍɧɢɜɟɪɫɚɥɶɧɨɟ ɨɩɢɫɚɧɢɟ ɨɛɧɚɪɭɠɟɧɢɟ ɢ ɢɧɬɟɝɪɚɰɢɹ (UDDI) –
ɨɫɧɨɜɚɧɧɵɣ ɧɚ XML ɪɟɟɫɬɪ ɞɥɹ ɩɭɛɥɢɤɚɰɢɢ ɨɬɤɥɢɤɨɜ ɫɟɪɜɢɫɨɜ 
(WSDL) ɢ ɞɚɸɳɢɣ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɩɨɢɫɤɚ. ESB – ɫɟɪɜɢɫ-
ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ ɫɪɟɞɧɟɝɨ ɫɥɨɹ. ɉɨɞɞɟɪɠɢɜɚɟɬ 
ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɥɭɝ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 
ɩɪɨɝɪɚɦɦ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɜɵɫɬɭɩɚɟɬ ɜ ɪɨɥɢ ɩɨɫɪɟɞɧɢɤɚ ɞɥɹ ɫɟɪɜɢɫ 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɛɢɡɧɟɫ-ɤɨɦɩɨɧɟɧɬ ɢ ɛɢɡɧɟɫ-ɤɨɦɩɨɧɟɧɬ, 
ɭɩɪɚɜɥɹɟɦɵɯ ɫɨɛɵɬɢɹɦɢ. CIM/CME – ɤɨɧɰɟɩɰɢɹ ɢɧɬɟɝɪɚɰɢɢ 
ɞɚɧɧɵɯ. ȼɫɟ ɞɚɧɧɵɟ, ɩɨɡɢɰɢɨɧɢɪɭɟɦɵɟ ɞɥɹ ɫɨɜɦɟɫɬɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɂɌ-ɤɨɦɩɨɧɟɧɬɚɦɢ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɹɯ 
ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɞɨɥɠɧɵ ɨɩɪɟɞɟɥɹɬɶɫɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ CIM/CME ɤɚɤ ɤɚɧɨɧɢɱɟɫɤɨɣ ɫɟɦɚɧɬɢɱɟɫɤɨɣ 
ɦɨɞɟɥɢ. 
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4.2 ɂɧɞɟɤɫɵ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɧɚɞɟɠɧɨɫɬɶ ɫɢɫɬɟɦɵ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. 

 
ȼ ɧɚɫɬɨɹɳɢɟ ɜɪɟɦɹ ɜɨ ɜɫɟɦ ɦɢɪɟ ɤɨɦɩɚɧɢɢ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɩɪɟɞɥɚɝɚɸɬ ɦɚɤɫɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ 
ɧɚɞ ɪɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɵ ɩɟɪɟɛɨɟɜ ɜ ɪɚɛɨɬɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ. ɋ ɷɬɨɣ ɰɟɥɶɸ 
ɷɧɟɪɝɨɫɛɵɬɨɜɵɟ ɢ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɟ ɤɨɦɩɚɧɢɢ ɢɡɦɟɪɹɸɬ ɢɧɞɟɤɫɵ 
ɧɚɞɟɠɧɨɫɬɢ. Ɍɚɤ ɱɬɨ ɷɬɨ ɡɚ ɢɧɞɟɤɫɵ?  

ɉɨɤɚɡɚɬɟɥɶ ɫɪɟɞɧɟɣ ɱɚɫɬɨɬɵ ɨɬɤɚɡɨɜ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɜ ɫɢɫɬɟɦɟ SAIFI 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɨɛɳɟɝɨ ɱɢɫɥɚ ɨɬɤɥɸɱɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɟ ɩɨɬɟɪɹɥɢ ɷɧɟɪɝɢɸ ɢɡ-ɡɚ ɛɨɥɶɲɢɯ 
ɧɟɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ ɨɬɤɚɡɨɜ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɤ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ 
ɩɨɞɤɥɸɱɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɜ ɨɬɱɟɬɧɨɦ ɩɟɪɢɨɞɟ. 

ɉɨɤɚɡɚɬɟɥɶ ɫɪɟɞɧɟɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨ ɫɢɫɬɟɦɟ SAIDI - 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɨɛɳɟɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɧɟɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ 
ɨɬɤɚɡɨɜ ɩɢɬɚɧɢɹ ɤ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ ɩɨɞɤɥɸɱɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɡɚ 
ɨɬɱɟɬɧɵɣ ɩɟɪɢɨɞ. 

ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ CAIDI ɩɟɪɢɨɞɚ ɩɪɟɪɵɜɚɧɢɹ ɤɥɢɟɧɬɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɨɛɳɟɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɞɥɢɬɟɥɶɧɵɯ 
ɧɟɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤ ɱɢɫɥɭ ɩɨɬɪɟɛɢɬɟɥɟɣ, 
ɤɨɬɨɪɵɟ ɛɵɥɢ ɨɬɤɥɸɱɟɧɵ ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɨɬ ɨɞɧɨɝɨ ɬɚɤɨɝɨ ɩɪɟɪɵɜɚɧɢɹ ɜ 
ɬɟɱɟɧɢɟ ɨɬɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ. 

Ʉɚɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɞɥɹ ɫɧɢɠɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ: 
ɋɟɬɶ ɨɫɧɚɳɟɧɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ - 

ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɨɜɬɨɪɧɨɝɨ ɜɤɥɸɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɢɡɨɥɢɪɨɜɚɬɶ ɬɨɥɶɤɨ ɩɨɜɪɟɠɞɟɧɧɭɸ ɱɚɫɬɶ ɫɟɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɪɚɧɟɟ 
ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɵɦ ɚɥɝɨɪɢɬɦɨɦ. 

ȼɫɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɱɬɨ 
ɢɫɤɥɸɱɚɟɬ ɜɥɢɹɧɢɟ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ. ɋɟɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɚ ɢ 
ɭɩɪɚɜɥɹɟɦɚ ɢ ɫɜɨɞɢɬ ɤ ɦɢɧɢɦɭɦɭ ɭɳɟɪɛ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɚɡɛɢɟɧɢɟ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɜɥɢɹɟɬ ɧɚ ɜɚɠɧɟɣɲɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠɧɨɫɬɢ - ɨɬɫɭɬɫɬɜɢɟ ɩɢɬɚɧɢɹ, ɤɨɥɢɱɟɫɬɜɨ ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ 
ɪɚɡɞɟɥɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ɂɚɜɟɪɲɢɬɟ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ, ɡɚɦɟɧɢɜ ɜɫɟ ɤɨɦɩɨɧɟɧɬɵ 
ɧɨɜɵɦɢ. 

ɍɫɬɚɧɨɜɤɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɞɥɹ ɚɧɚɥɢɡɚ 
ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
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5.  ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɩɪɢɛɨɪɵ ɭɱɟɬɚ ɫɢɫɬɟɦɵ Ⱥɂɂɋ Ʉɍɗ. 
ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɢ ɤɨɧɬɪɨɥɹ ɢ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ, 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ ɢ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɨɛ 
ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɢ. ɂɡɦɟɪɟɧɢɹ ɢ ɦɧɨɝɨɬɚɪɢɮɧɵɣ ɭɱɟɬ ɚɤɬɢɜɧɨɣ ɢ 
ɪɟɚɤɬɢɜɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. ɂɡɦɟɪɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɫɟɬɢ ɚ ɬɚɤ ɠɟ 
ɩɪɨɢɡɜɨɞɢɬɶ ɞɢɚɝɧɨɫɬɢɤɭ ɢɧɮɨɪɦɚɰɢɣ ɫ ɢɧɮɨɪɦɢɪɨɜɚɧɢɟɦ ɨ ɜɧɟɲɬɚɬɧɵɯ 
ɫɢɬɭɚɰɢɹɯ. ɍɞɚɥɟɧɧɨɟ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ. ɍɫɬɚɧɨɜɤɭ ɢ 
ɫɢɧɯɪɨɧɢɡɚɰɢɸ ɜɪɟɦɟɧɢ ɧɚ ɜɫɟɯ ɭɪɨɜɧɹɯ ɫɢɫɬɟɦɵ, ɯɪɚɧɢɬɶ ɞɚɧɧɵɟ. 
ɉɪɨɢɡɜɨɞɢɬɶ ɚɧɚɥɢɬɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ ɫɨɛɪɚɧɧɵɯ ɞɚɧɧɵɯ ɢ ɪɚɫɱɟɬ 
ɧɟɛɚɥɚɧɫɨɜ. Ɂɚɳɢɬɭ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ 
ɞɨɫɬɭɩɚ. ɍɫɬɪɨɣɫɬɜɚɦɢ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɞɨɥɠɧɵ ɛɵɬɶ ɷɥɟɤɬɪɨɧɧɵɟ ɫɱɟɬɱɢɤɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɭ ɩɨɬɪɟɛɢɬɟɥɹ ɷɧɟɪɝɢɢ.  

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɫɱɟɬɱɢɤɢ ɢɦɟɥɢ ɫɭɳɟɫɬɜɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ:  

1. ɇɢɡɤɚɹ ɧɚɱɚɥɶɧɚɹ ɬɨɱɧɨɫɬɶ ɩɨɤɚɡɚɧɢɣ (ɤɥɚɫɫ ɩɪɢɛɨɪɚ); 
2. ɇɚɥɢɱɢɟ ɬɪɭɳɢɯɫɹ ɱɚɫɬɟɣ;  
3. Ȼɵɫɬɪɨɟ ɫɧɢɠɟɧɢɟ ɬɨɱɧɨɫɬɢ;  
4. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɦɟɧɵ ɬɪɭɳɢɯɫɹ ɱɚɫɬɟɣ;  
5. ɍɹɡɜɢɦɨɫɬɶ ɤ ɩɨɩɵɬɤɚɦ ɯɢɳɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
6. ɇɢɡɤɚɹ ɬɨɱɧɨɫɬɶ ɜ ɭɡɥɚɯ ɭɱɟɬɚ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɬɨɤɚ ɢ 

ɧɚɩɪɹɠɟɧɢɹ.  

ɋ ɪɚɡɜɢɬɢɟɦ ɷɥɟɤɬɪɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɹɜɢɥɢɫɶ ɫɱɟɬɱɢɤɢ ɭɱɟɬɚ 
ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɷɥɟɤɬɪɨɧɧɨɝɨ ɬɢɩɚ (ɰɢɮɪɨɜɵɟ). ȿɝɨ ɨɫɧɨɜɧɵɦɢ 
ɷɥɟɦɟɧɬɚɦɢ ɹɜɥɹɸɬɫɹ ɞɚɬɱɢɤɢ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɬɪɚɤɬ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɦɢɤɪɨɗȼɆ, ɤɧɨɩɤɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɜɜɨɞɚ ɢɧɮɨɪɦɚɰɢɢ, 
ɞɢɫɩɥɟɣ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɷɥɟɦɟɧɬ ɩɚɦɹɬɢ. Ɋɚɫɫɦɨɬɪɢɦ 
ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɰɢɮɪɨɜɨɝɨ ɫɱɟɬɱɢɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɋɢɝɧɚɥɵ (ɬɨɤ ɢ 
ɧɚɩɪɹɠɟɧɢɟ), ɩɨɥɭɱɟɧɧɵɟ ɨɬ ɞɚɬɱɢɤɨɜ, ɩɨɫɬɭɩɚɸɬ ɜ ɬɪɚɤɬ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. Ɉɧ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɦɭɥɶɬɢɩɥɟɤɫɨɪ ɢ ɫɨɛɫɬɜɟɧɧɨ ɚɧɚɥɨɝɨ-
ɰɢɮɪɨɜɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ (Ⱥɐɉ). ȼ Ⱥɐɉ ɩɪɨɢɫɯɨɞɢɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 
ɦɝɧɨɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɜ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ 
ɟɦɭ ɰɢɮɪɨɜɨɟ ɡɧɚɱɟɧɢɟ. ȼɫɟ ɪɟɚɥɶɧɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɮɢɡɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 
ɨɩɢɫɵɜɚɸɬɫɹ ɫɢɝɧɚɥɚɦɢ, ɤɨɬɨɪɵɟ ɧɟɩɪɟɪɵɜɧɨ ɢɡɦɟɧɹɸɬɫɹ ɜɨ ɜɪɟɦɟɧɢ ɢ 
ɦɨɝɭɬ ɩɪɢɧɢɦɚɬɶ ɥɸɛɵɟ ɡɧɚɱɟɧɢɹ (ɚɧɚɥɨɝɨɜɵɟ ɫɢɝɧɚɥɵ). 
 ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚɬɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɷɥɟɤɬɪɨɧɧɨɝɨ 
ɫɱɟɬɱɢɤɚ.   
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Ɋɢɫɭɧɨɤ 1 - ɗɥɟɤɬɪɨɧɧɵɣ ɫɱɟɬɱɢɤ. 

 
Ɉɫɧɨɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɷɥɟɤɬɪɨɧɧɵɯ ɫɱɟɬɱɢɤɨɜ  ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ 

ɞɜɢɠɭɳɢɯɫɹ ɞɟɬɚɥɟɣ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɢɧɞɭɤɰɢɨɧɧɵɯ ɫɱɟɬɱɢɤɨɜ. Ɉɧɢ ɬɚɤɠɟ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɲɢɪɨɤɢɟ ɩɪɟɞɟɥɵ ɜɯɨɞɧɵɯ ɜɟɥɢɱɢɧ ɧɚɩɪɹɠɟɧɢɹ, ɞɚɸɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɫɢɫɬɟɦ ɭɱɟɬɚ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɬɚɪɢɮɚɦɢ, 
ɩɨɡɜɨɥɹɸɬ ɭɜɢɞɟɬɶ ɤɨɥɢɱɟɫɬɜɨ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ ɷɧɟɪɝɢɢ ɡɚ ɥɸɛɨɣ 
ɩɪɨɲɟɞɲɢɣ ɩɟɪɢɨɞ, ɢɡɦɟɪɹɸɬ ɦɨɳɧɨɫɬɶ, ɫɨɱɟɬɚɸɬɫɹ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
ȺɋɄɍɗ ɢ ɨɛɥɚɞɚɸɬ ɦɧɨɝɢɦɢ ɞɪɭɝɢɦɢ ɩɨɥɟɡɧɵɦɢ ɮɭɧɤɰɢɹɦɢ. Ȼɨɥɶɲɨɣ 
ɩɟɪɟɱɟɧɶ ɜɨɡɦɨɠɧɨɫɬɟɣ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɩɪɨɝɪɚɦɦɧɨɣ ɨɛɨɥɨɱɤɨɣ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ, ɤɨɬɨɪɵɣ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɜɫɟɯ ɫɨɜɪɟɦɟɧɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ 
ɩɪɢɛɨɪɨɜ, ɢ ɫɱɟɬɱɢɤɨɜ ɷɧɟɪɝɢɢ. 

ȼɦɟɫɬɨ ɷɥɟɤɬɪɨɧɧɵɯ ɫɱɟɬɱɢɤɨɜ ɢɧɨɝɞɚ ɩɪɢɦɟɧɹɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ 
ɞɚɬɱɢɤɢ ɢ ɩɨɞɤɥɸɱɚɸɬɫɹ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɭɸ ɤɨɦɩɶɸɬɟɪɧɭɸ ɩɪɨɝɪɚɦɦɭ. 

 ȼɬɨɪɵɦ ɭɪɨɜɧɟɦ  ɤɨɧɬɪɨɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ. ɇɚ 
ɟɝɨ ɥɢɧɢɢ ɪɚɫɩɨɥɨɝɚɸɬɫɹ ɪɚɡɧɵɟ ɤɨɧɬɪɨɥɥɟɪɵ, ɩɟɪɟɞɚɸɳɢɟ ɫɢɝɧɚɥɵ. 
Ɉɛɵɱɧɨ ɷɬɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ, ɦɨɞɢɮɢɰɢɪɭɸɳɢɟ ɫɢɝɧɚɥ ɨɬ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ ɤ ɫɩɟɰɢɚɥɶɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ, ɫɨɜɦɟɫɬɢɦɨɦɭ ɫ ɤɨɦɩɶɸɬɟɪɨɦ. 
ɋɟɬɟɜɨɣ ɤɨɧɰɟɧɬɪɚɬɨɪ (hub) – ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɛɴɟɞɢɧɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɨɛɳɢɣ ɫɟɝɦɟɧɬ, ɬ.ɟ. ɨɛɪɚɡɭɸɳɢɯ ɪɚɡɞɟɥɹɟɦɭɸ 
ɫɪɟɞɭ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɢɩɚ ɪɟɚɥɢɡɭɟɦɨɝɨ ɩɪɨɬɨɤɨɥɚ. ɉɪɢɧɰɢɩ ɟɝɨ ɪɚɛɨɬɵ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɪɚɧɫɥɹɰɢɢ ɩɚɤɟɬɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ ɨɞɢɧ ɢɡ ɟɝɨ ɩɨɪɬɨɜ, ɜɫɟɦ 
ɨɫɬɚɥɶɧɵɦ ɩɨɪɬɚɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɚɤɟɬ, ɩɨɫɬɭɩɢɜɲɢɣ ɜ ɫɟɬɶ, ɛɭɞɟɬ 
ɨɬɩɪɚɜɥɟɧ ɜɫɟɦ ɨɫɬɚɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ ɫɟɬɢ.  

Ʉɨɧɰɟɧɬɪɚɬɨɪ ɧɟ ɚɧɚɥɢɡɢɪɭɟɬ ɫɨɞɟɪɠɚɧɢɟ ɩɚɤɟɬɨɜ ɢɧɮɨɪɦɚɰɢɢ ɢɥɢ ɢɯ 
ɡɚɝɨɥɨɜɤɢ, ɚ ɩɪɨɫɬɨ ɤɨɩɢɪɭɟɬ ɢɯ. Ɉɫɧɨɜɧɚɹ ɟɝɨ ɡɚɞɚɱɚ – ɷɬɨ ɩɨɞɤɥɸɱɟɧɢɟ 
ɧɨɜɵɯ ɭɫɬɪɨɣɫɬɜ ɤ ɫɟɬɢ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɟɟ ɬɨɩɨɥɨɝɢɢ. Ƚɥɚɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ 
ɤɨɧɰɟɧɬɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɨɬɚ ɪɟɚɥɢɡɚɰɢɢ. Ɉɞɧɚɤɨ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɨɧ 
ɩɪɨɫɬɨ ɤɨɩɢɪɭɟɬ ɩɚɤɟɬɵ ɜɨ ɜɫɟ ɫɜɨɢ ɩɨɪɬɵ, ɜ ɫɟɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɨɥɥɢɡɢɣ, ɬ.ɟ. ɧɚɥɨɠɟɧɢɣ ɞɜɭɯ ɢ ɛɨɥɟɟ ɤɚɞɪɨɜ ɢɧɮɨɪɦɚɰɢɢ ɨɬ 
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ɩɟɪɟɞɚɬɱɢɤɨɜ, ɤɨɬɨɪɵɟ ɩɵɬɚɸɬɫɹ ɩɟɪɟɞɚɬɶ ɤɚɞɪ ɜ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ ɜ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɟɬɢ ɤɨɥɥɟɤɬɢɜɧɨɝɨ ɞɨɫɬɭɩɚ. ɗɬɨ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ ɢ ɜɪɟɦɟɧɢ ɞɨɫɬɚɜɤɢ ɩɚɤɟɬɨɜ. 

ȼ ɬɪɟɬɶɢɦ ɭɪɨɜɧɟ ɷɬɨɦ ɨɬɞɟɥɟ ɤɨɧɰɟɧɬɪɢɪɭɟɬɫɹ, ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɢ ɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ ɜɫɟɣ ɫɢɫɬɟɦɵ. Ƚɥɚɜɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ 
ɤ ɬɪɟɬɶɟɦɭ ɭɪɨɜɧɸ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɫɨɜɪɟɦɟɧɧɨɣ ɩɪɨɝɪɚɦɦɧɨɣ ɞɥɹ ɜɫɟɣ 
ɫɢɫɬɟɦɵ.  

ɋɟɬɟɜɨɣ ɤɨɦɦɭɬɚɬɨɪ (switch)— ɩɪɢɛɨɪ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ 
ɫɨɟɞɢɧɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɭɡɥɨɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɟɬɢ ɜ ɝɪɚɧɢɰɚɯ 1-ɝɨ ɢɥɢ ɠɟ 
ɧɟɫɤɨɥɶɤɢɯ ɱɚɫɬɟɣ ɫɟɬɢ. Ʉɨɦɦɭɬɚɬɨɪɵ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɫ ɜɧɟɞɪɟɧɢɟɦ 
ɦɨɫɬɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɧɟɪɟɞɤɨ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɦɧɨɝɨ ɩɨɪɬɨɜɵɟ ɦɨɫɬɵ. 
ȼ ɪɚɡɥɢɱɢɟ ɨɬ ɤɨɧɰɟɧɬɪɚɬɨɪɚ, ɤɨɦɦɭɬɚɬɨɪ ɩɟɪɟɞɚёɬ ɞɚɧɧɵɟ ɥɢɲɶ ɬɨɥɶɤɨ 
ɢɦɟɧɧɨ ɩɨɥɭɱɚɬɟɥɸ (ɢɫɤɥɸɱɟɧɢɟ ɨɮɨɪɦɥɹɟɬ ɫɨɫɬɚɜɥɹɟɬ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɵɣ 
ɬɪɚɮɢɤ ɜɫɟɦ ɭɡɥɚɦ ɫɟɬɢ ɢ ɬɪɚɮɢɤ ɞɥɹ ɩɪɢɛɨɪɨɜ, ɞɥɹ ɤɨɢɯ ɧɟɢɡɜɟ- 17 ɫɬɟɧ 
ɢɫɯɨɞɹɳɢɣ ɩɨɪɬ ɤɨɦɦɭɬɚɬɨɪɚ). 

ɗɬɨ ɩɨɜɵɲɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɫɟɬɢ ɢ ɢɡɛɚɜɥɹɟɬ 
ɨɫɬɚɥɶɧɵɟ ɫɟɝɦɟɧɬɵ ɨɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ (ɢ ɫɩɨɫɨɛɧɨɫɬɢ) ɨɛɪɚɛɚɬɵɜɚɬɶ 
ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɢɦ ɧɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ. Ʉɨɦɦɭɬɚɬɨɪ ɫɨɯɪɚɧɹɟɬ ɜ ɩɚɦɹɬɢ 
(ɚɫɫɨɰɢɚɬɢɜɧɨɣ ɩɚɦɹɬɢ) ɬɚɛɥɢɰɭ ɤɨɦɦɭɬɚɰɢɢ, ɭɤɚɡɵɜɚɟɬ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɚɞɪɟɫɚ ɨɬɜɟɬɚ (MACɚɞɪɟɫɚ) ɧɨɜɨɝɨ ɩɨɪɬɚ ɩɨɪɬɭ ɤɨɦɦɭɬɚɬɨɪɚ. MAC ɭɠɟ 
ɫɨɞɟɪɠɢɬɫɹ, ɢ ɜ ɬɚɛɥɢɰɟ ɤɚɞɪ ɢɦɟɟɬɫɹ ɨɞɢɧ ɢɡ ɩɨɪɬɨɜ ɤɨɦɦɭɬɚɰɢɢ, ɷɬɨɬ ɤɚɞɪ 
ɩɟɪɟɞɚɟɬɫɹ ɬɨɥɶɤɨ ɱɟɪɟɡ ɩɨɪɬ ɩɨɪɬɚ, ɭɤɚɡɚɧɧɵɣ ɜ ɬɚɛɥɢɰɟ. MAC ɧɨɜɨɝɨ 
ɩɭɧɤɬɚ ɧɚɡɧɚɱɟɧɢɹ ɧɟ ɩɨɞɜɟɪɠɟɧ ɜɥɢɹɧɢɸ ɩɨɪɬɚ ɤɨɦɦɭɬɚɬɨɪɚ, ɩɪɨɰɟɞɭɪɚ 
ɨɬɩɪɚɜɥɹɟɬɫɹ ɧɚ ɧɚɲɢ ɩɨɪɬɵ, ɤɪɨɦɟ ɬɨɝɨ, ɫ ɤɨɬɨɪɨɝɨ ɨɧ ɛɵɥ ɩɨɥɭɱɟɧ. ɋɨ 
ɜɪɟɦɟɧɟɦ ɤɨɦɦɭɬɚɬɨɪ ɫɨɡɞɚɟɬ ɬɚɛɥɢɰɭ ɞɥɹ ɜɫɟɯ MAC-ɚɞɪɟɫɨɜ . 
ɉɪɢɜɟɬɫɬɜɟɧɧɨɟ ɫɥɨɜɨ. ɗɬɨ ɬɪɚɮɢɤ ɞɚɧɧɵɯ. Ʉɨɦɦɭɧɢɤɚɬɨɪ ɦɨɠɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɭɮɟɪɢɡɚɰɢɸ ɞɥɹ ɯɪɚɧɟɧɢɹ ɤɚɞɪɨɜ ɢ ɢɯ ɩɨɫɥɟɞɭɸɳɟɣ ɨɬɩɪɚɜɤɢ 
ɧɚ ɧɭɠɧɵɣ ɚɞɪɟɫ. Ɉɬɦɟɬɢɦ ɢɫɩɨɥɶɡɭɟɬ ɩɨɪɬ ɧɚɡɧɚɱɟɧɢɹ ɡɚɧɹɬ. Ɉɛɥɚɫɬɶ 
ɯɪɚɧɟɧɢɹ, ɜ ɤɨɬɨɪɨɣ ɤɨɦɦɭɬɚɬɨɪ ɯɪɚɧɢɬ ɞɚɧɧɵɟ. 

ɗɥɟɦɟɧɬɵ ɫɛɨɪɚ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ. 
ɍɫɬɪɨɣɫɬɜɚ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ (ɍɋɉȾ) – ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ 

ɫɪɟɞɫɬɜɨ ɝɪɭɩɩɨɜɨɝɨ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɜ ȺɋɄɍɗ ɧɚ 
ɫɪɟɞɧɟɦ ɭɪɨɜɧɟ. ɉɪɢɦɟɧɹɸɬ ɍɋɉȾ:  

1. Ⱦɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɫ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɣ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ 
ɡɚɩɪɨɫɚ ɢ ɩɪɢɟɦɚ ɞɚɧɧɵɯ ɩɪɢɛɨɪɧɨɝɨ ɭɱɟɬɚ ɨɬ ɝɪɭɩɩɵ 
ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɧɟɦɭ ɩɨ ɰɢɮɪɨɜɵɦ ɢɧɬɟɪɮɟɣɫɚɦ ɫɱɟɬɱɢɤɨɜ;  

2. ɏɪɚɧɟɧɢɹ, ɧɚɤɨɩɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɷɬɢɯ ɞɚɧɧɵɯ ɭɱɟɬɚ, ɩɟɪɟɞɚɱɢ 
ɢɯ ɩɨ ɤɚɧɚɥɭ ɫɜɹɡɢ ɧɚ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ, ɜ ɰɟɧɬɪ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ 
ɞɚɧɧɵɯ (ɐɋɈȾ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɧɤɪɟɬɧɵɦɢ ɩɪɨɟɤɬɚɦɢ 
ȺɋɄɍɗ;  

3. ɉɟɪɟɞɚɱɢ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɫɥɭɠɟɛɧɵɯ ɢɥɢ ɢɧɵɯ ɞɚɧɧɵɯ, 
ɧɚɩɪɢɦɟɪ, ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɱɚɫɨɜ ɷɥɟɤɬɪɨɧɧɵɯ ɫɱɟɬɱɢɤɨɜ. 
ɍɫɬɪɨɣɫɬɜɚ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
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ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɤɨɧɬɪɨɥɥɟɪ, ɫɨɫɬɨɹɳɢɣ 
ɢɡ ɨɫɧɨɜɧɨɝɨ ɛɥɨɤɚ, ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɤɪɨɫɫɨɜɨɝɨ ɛɥɨɤɚ.  

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɍɋɉȾ ɉɪɢɛɨɪɚ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɫɱɢɬɚɟɬɫɹ 
ɰɢɮɪɨɜɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɛɨɬɚɸɳɢɦ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɜɫɬɪɨɟɧɧɨɝɨ 
ɩɪɨɰɟɫɫɨɪɚ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɍɋɉȾ ɪɟɚɥɢɡɨɜɚɧ ɧɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɫɢɝɧɚɥɨɜ 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɵ (ɨ ɡɧɚɱɟɧɢɹɯ ɬɟɥɟɫɧɵɯ ɜɟɥɢɱɢɧ) ɜ ɫɦɵɫɥɚ ɬɟɥɟɫɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɪɚɫɱɟɬɟ ɦɨɦɟɧɬɚɥɶɧɵɯ ɢ ɢɧɬɟɝɪɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɫɛɟɪɟɠɟɧɢɢ ɢɡɦɟɪɟɧɧɨɣ ɢ ɪɚɫɱɟɬɧɨɣ ɢɧɮɵ ɜ ɚɪɯɢɜɚɯ. ɉɭɥɶɬ 
ɭɩɪɚɜɥɟɧɢɹ ɫɨɞɟɪɠɢɬ ɜ ɫɨɛɫɬɜɟɧɧɨɦ ɫɨɫɬɚɜɟ ɀɄ-ɢɧɞɢɤɚɬɨɪ ɢ ɤɥɚɜɢɚɬɭɪɭ, 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧ ɞɥɹ ɜɜɨɞɚ ɢ ɨɬɪɚɠɟɧɢɹ ɢɧɮɵ ɍɋɉȾ. 

ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ ɛɥɨɤɚ ɜɯɨɞɹɬ:  

1. Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ (ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ); 
2. Ȼɭɮɟɪ ɚɞɪɟɫɚ ɢ ɛɭɮɟɪ ɞɚɧɧɵɯ;  
3. ɋɬɚɬɢɱɟɫɤɨɟ ɈɁɍ;  
4. ɑɚɫɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ;  
5. ɉɁɍ. Ɋɚɛɨɱɢɣ ɰɢɤɥ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɍɋɉȾ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ:  
6. ɂɡɦɟɪɟɧɢɟ ɡɧɚɱɟɧɢɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɜɯɨɞɵ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɤɚɧɚɥɨɜ;  
7. Ɉɛɪɚɛɨɬɤɚ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ 

ɪɚɫɱɟɬɧɵɟ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɜɟɥɢɱɢɧɵ;  
8. Ɉɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɵɯ (ɫɪɟɞɧɢɯ) ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ; 
9. ɉɟɪɢɨɞɢɱɟɫɤɨɟ ɚɪɯɢɜɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ;  
10. Ɍɟɫɬɢɪɨɜɚɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɍɋɉȾ;  

ɉɪɢɛɨɪɵ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɝɚɪɚɧɬɢɪɭɟɬ ɩɨɜɬɨɪɹɸɳɭɸɫɹ 
ɫɢɧɯɪɨɧɢɡɚɰɢɸ ɜɪɟɦɟɧɢ ɨɬ ɫɟɪɜɟɪɚ ɰɟɧɬɪɚ ɫɛɨɪɚ ɢɧɮɵ ɤɚɤ ɜ ɫɚɦɨɦ ɍɋɉȾ 
(ɩɪɢ ɥɸɛɨɦ ɡɚɩɪɨɫɟ ɞɚɧɧɵɯ), ɧɚɩɪɢɦɟɪ ɢ ɜ ɫɱɟɬɱɢɤɚɯ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɢɦ. 
Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɜɪɟɦɟɧɢ ɫɱɟɬɱɢɤɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɹɡɚɬɟɥɶɧɨ ɩɨɪɹɞɤɢ ɨɞɢɧ ɪɚɡ ɜ ɞɟɧɶ ɨɞɢɧ ɪɚɡ ɜ ɫɭɬɤɢ ɧɚ ɛɨɥɟɟ 
2 ɦɢɧ. ɋɢɧɯɪɨɧɢɡɚɰɢɹ ɜɪɟɦɟɧɢ ɜ ɫɱɟɬɱɢɤɚɯ ɫɥɭɱɚɟɬɫɹ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ 
ɪɚɫɯɨɠɞɟɧɢɟ ɬɟɤɭɳɟɝɨ ɜɪɟɦɟɧɢ ɫɱɟɬɱɢɤɚ ɢ ɜɪɟɦɟɧɢ ɍɋɉȾ ɩɪɨɢɡɨɣɞɟɬ 1 ɫ. 
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6. Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ  

Ⱦɥɹ ɡɚɳɢɬɵ ɥɢɧɢɣ 10 ɤȼ ɩɪɢɦɟɧɹɟɬɫɹ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ. 
ȼ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɛɟɡ ɜɵɞɟɪɠɤɢ 
ɜɪɟɦɟɧɢ (ɌɈ), ɜɬɨɪɨɣ ɫɬɭɩɟɧɶɸ ɫɱɢɬɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ (ɌɈȼ). Ɍɪɟɬɶɟɣ ɫɬɭɩɟɧɶɸ, ɤɚɤ ɫɚɦɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ, ɢɫɩɨɥɶɡɭɸɬ 
ɦɚɤɫɢɦɚɥɶɧɭɸ ɬɨɤɨɜɭɸ ɡɚɳɢɬɭ (ɆɌɁ). Ɉɞɧɚɤɨ, ɞɥɹ ɥɢɧɢɣ ɫ ɧɟɛɨɥɶɲɨɣ 
ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɡɚɱɚɫɬɭɸ ɧɟɜɨɡɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɩɨɥɧɨɰɟɧɧɭɸ 
ɬɪɟɯɫɬɭɩɟɧɱɚɬɭɸ ɡɚɳɢɬɭ ɢɡ-ɡɚ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɟɪɜɨɣ ɢɥɢ 
ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ. Ɍɨɝɞɚ ɩɪɢɦɟɧɹɸɬ ɥɢɛɨ ɞɜɭɯɫɬɭɩɟɧɱɚɬɭɸ ɡɚɳɢɬɭ – ɌɈ ɢ ɆɌɁ, 
ɥɢɛɨ ɬɨɥɶɤɨ ɆɌɁ. ȼ ɥɸɛɨɦ ɫɥɭɱɚɟ, ɆɌɁ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɨɣ ɱɚɫɬɶɸ 
ɡɚɳɢɬɵ.  

ɇɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɉɋ «Ʉɚɥɢɧɢɧɫɤɚɹ» ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 
ɬɟɪɦɢɧɚɥɵ ɡɚɳɢɬɵ Ȼɗ2502Ⱥ0102. ȼ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬɵ ɥɢɧɢɣ ɩɪɢɧɢɦɚɟɦ 
ɞɜɭɯɫɬɭɩɟɧɱɚɬɭɸ ɡɚɳɢɬɭ (ɌɈ, ɆɌɁ) ɢɫɯɨɞɹ ɢɡ ɢɯ ɧɟɛɨɥɶɲɨɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ. 
ɉɨ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ, ɫɥɟɞɭɟɬ ɪɚɫɫɱɢɬɚɬɶ ɡɚɳɢɬɭ ɨɬ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɬɚɤɠɟ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɍɊɈȼ. 

ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ – ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɌɈ) – 
ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɛɥɢɡɤɢɯ ɄɁ. ɍɫɬɚɜɤɚ ɌɈ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɤɨɧɰɟ 
ɡɚɳɢɳɚɟɦɨɣ ɥɢɧɢɢ ɢɥɢ ɩɢɬɚɸɳɟɝɨ ɷɥɟɦɟɧɬɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɌɈ 
ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

 𝐼ɋ.Ɂ.ɌɈ = Кɨɬɫ ⋅ 𝐼ɤʹ. ݉𝑎𝑥  ,                                                         (6.1) 

 
ɝɞɟ Ʉɨɬɫ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ Ɇɉ ɪɟɥɟ 

1,1…1,2. 
Iɤ2.ɦɚɯ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɤɨɧɰɟ ɡɚɳɢɳɚɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ, ɤȺ. 

Ⱦɚɥɟɟ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ: 

 𝐼C.Ɋ = 𝐼ɋ.Ɂ.ɌɈ⋅Кɫх௡𝑇                        (6.2) 

 
Ɂɚɬɟɦ ɜɵɛɢɪɚɟɬɫɹ ɨɤɨɧɱɚɬɟɥɶɧɚɹ ɭɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ ɢ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɪɚɬɧɵɣ ɪɚɫɱɟɬ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ. 
ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬ ɜɵɪɚɠɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

ɡɚɳɢɬɵ, ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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Кч. ɨ = Ͳ,ͺ͹ ⋅ 𝐼𝑘ଵ௠𝑖௡𝐼ɫ.ɡ.ɭ .            (6.3) 

 

ɋɨɝɥɚɫɧɨ ɉɍɗ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɹ:  Кч ൒ ͳ,ͷ 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɨ ɬɨɤɭ: 
 

          𝐼ɋ,Ɂ.ɌɈ.ɩɨɫɥ = Ʉɧ ⋅ 𝐼ɋ,Ɂ.ɌɈɩɪɟɞ             (6.4) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɛɟɡ ɜɵɞɟɪɠɤɢ 

ɜɪɟɦɟɧɢ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ (ɆɌɁ) – 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɧɟ ɬɨɥɶɤɨ ɥɢɧɢɢ, ɧɚ ɤɨɬɨɪɨɣ ɨɧɚ ɭɫɬɚɧɨɜɥɟɧɚ, ɧɨ ɢ 
ɨɛɟɫɩɟɱɢɬɶ ɞɚɥɶɧɟɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɹɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɥɢɛɨ 
ɧɟɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɧɢɠɟɫɬɨɹɳɢɯ ɥɢɧɢɹɯ.  

Ɍɨɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 

1. ɇɟɫɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬɵ ɩɪɢ ɫɜɟɪɯɬɨɤɚɯ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ 
ɤ.ɡ. ɧɚ ɩɪɟɞɵɞɭɳɟɦ ɷɥɟɦɟɧɬɟ; 

2. ɋɨɝɥɚɫɨɜɚɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɡɚɳɢɬ ɩɪɟɞɵɞɭɳɟɝɨ ɢ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɷɥɟɦɟɧɬɨɜ; 

3. Ɉɛɟɫɩɟɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɄɁ ɜ 
ɤɨɧɰɟ ɡɚɳɢɳɚɟɦɨɣ ɥɢɧɢɢ ɢ ɜ ɤɨɧɰɟ ɩɪɟɞɵɞɭɳɟɝɨ ɷɥɟɦɟɧɬɚ. 

ɉɨ ɭɫɥɨɜɢɸ ɧɟɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɩɪɢ ɫɜɟɪɯɬɨɤɚɯ, ɬɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: 

 𝐼ɋ.Ɂ ൒ Кɧ
Кɜ

⋅ Кɫзɩ ⋅ 𝐼ɊȺȻ.ɆȺɏ   ,                    (6.5) 

 
ɝɞɟ Ʉɧ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɧɟɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ, ɫ ɭɱɟɬɨɦ 

ɡɚɩɚɫɚ ɢ ɩɨɝɪɟɲɧɨɫɬɟɣ, Ʉɧ = 1,1…1,2; 
Ʉɜ - ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ, Ʉɜ = 0,95…0,98;  
Ʉɫɡɩ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɚɦɨɡɚɩɭɫɤɚ ɧɚɝɪɭɡɤɢ, ɨɬɪɚɠɚɸɳɢɣ ɭɜɟɥɢɱɟɧɢɟ 

ɪɚɛɨɱɟɝɨ ɬɨɤɚ Iɪɚɛ.ɦɚɯ ɡɚ ɫɱɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɩɭɫɤɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, 
ɤɨɬɨɪɵɟ ɡɚɬɨɪɦɨɡɢɥɢɫɶ ɩɪɢ ɫɧɢɠɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɜɨ ɜɪɟɦɹ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ. Ⱦɥɹ ɛɵɬɨɜɨɣ ɧɚɝɪɭɡɤɢ Ʉɫɡɚɩ = 1,1…1,3. 

ɇɚɢɛɨɥɶɲɟɟ ɫɦɵɫɥ ɪɚɛɨɱɟɝɨ ɬɨɤɚ ɡɚɳɢɳɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ I ɪɚɛ.ɦɚɯ 
ɨɪɢɟɧɬɢɪɭɟɬɫɹ ɫ ɭɱɟɬɨɦ ɟɝɨ ɩɟɪɟɝɪɭɡɤɢ, ɞɥɹ ɱɟɝɨ ɧɭɠɧɨ ɡɧɚɬɶ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɝɪɭɡɨɱɧɵɣ ɬɨɤ ɥɢɧɢɢ. ɉɪɢ ɧɟɞɨɫɬɭɩɧɨɫɬɢ ɞɚɧɧɵɯ, ɬɨɤ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢɛɥɢɠɟɧɧɨ ɤɚɤ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ɩɪɨɜɨɞɚ ɥɢɧɢɢ. 
Ɍɚɤɠɟ, ɧɚɝɪɭɡɨɱɧɵɣ ɬɨɤ ɥɢɧɢɢ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ.  
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Ⱦɥɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɡɚɳɢɬ ɩɪɟɞɵɞɭɳɟɝɨ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɷɥɟɦɟɧɬɨɜ ɫɟɬɢ, 
ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɩɨɫɥɟɞɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ: 

 𝐼ɋɁ.ɉɈɋɅ. ൒ Кɧɫ ⋅ (𝐼ɋɁ.ɉɊȿȾ. + ∑ 𝐼ɊȺȻ.ɆȺɏ
′ ) ,         (6.6) 

 
ɝɞɟ Ʉɧɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɝɥɚɫɨɜɚɧɢɹ, Ʉɧɫ = 1,1; 𝐼ɋɁ.ɉɊȿȾ. - ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɩɪɟɞɵɞɭɳɟɝɨ 

ɷɥɟɦɟɧɬɚ ɫɟɬɢ, ɫ ɤɨɬɨɪɵɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɨɜɚɧɢɟ, Ⱥ; ∑ 𝐼ɊȺȻ.ɆȺɏ
′  - ɚɪɢɮɦɟɬɢɱɟɫɤɚɹ ɫɭɦɦɚ ɡɧɚɱɟɧɢɣ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɧɚɝɪɭɡɤɢ 

ɜɫɟɯ ɩɪɟɞɵɞɭɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ ɷɥɟɦɟɧɬɚ, ɫ ɡɚɳɢɬɨɣ 
ɤɨɬɨɪɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɨɜɚɧɢɟ, Ⱥ. 

Ɂɚ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɩɪɢɧɢɦɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɧɚɢɛɨɥɶɲɟɝɨ ɬɨɤɚ ɢɡ ɭɫɥɨɜɢɣ 
(6.5), (6.6). 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ: 
 𝐼C.Ɋ = 𝐼ɋ.Ɂ⋅Кɫх௡𝑇 ,                                              (4.7) 

 
ɝɞɟ Iɫ.ɡ – ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ (ɩɟɪɜɢɱɧɵɣ), Ⱥ; 
nɌ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
Ʉɫɯ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ, ɩɪɢ 

ɩɪɢɦɟɧɟɧɢɢ ɫɯɟɦɵ ɩɨɥɧɨɣ ɢɥɢ ɧɟɩɨɥɧɨɣ ɡɜɟɡɞɵ Ʉɫɯ = 1 ɢ ɩɪɢ ɩɨɥɧɨɦ ɢɥɢ 
ɧɟɩɨɥɧɨɦ ɬɪɟɭɝɨɥɶɧɢɤɟ Ʉɫɯ = √͵. 

Ɂɚɬɟɦ ɜɵɛɢɪɚɟɬɫɹ ɨɤɨɧɱɚɬɟɥɶɧɚɹ ɭɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ ɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɪɚɬɧɵɣ ɪɚɫɱɟɬ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ. 

ȼ ɢɬɨɝɟ, ɭɫɬɚɜɤɚ ɡɚɳɢɬɵ (ɆɌɁ) ɩɨɫɥɟɞɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɜɫɟɝɞɚ ɞɨɥɠɧɚ 
ɛɵɬɶ ɦɟɧɶɲɟ ɭɫɬɚɜɤɢ ɡɚɳɢɬɵ (ɆɌɁ) ɩɪɟɞɵɞɭɳɟɝɨ ɷɥɟɦɟɧɬɚ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɡɚɳɢɬ.  

ɉɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ 
ɡɧɚɬɶ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɄɁ ɜ ɤɨɧɰɟ ɨɫɧɨɜɧɨɣ ɡɨɧɵ ɢ ɜ ɤɨɧɰɟ ɡɨɧɵ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɡɚɳɢɬɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɹɦ: 

 
    (6.8) 
 
 
 
    (6.9) 

 
 
ɝɞɟ Ʉɱ.ɨ, Ʉɱ.ɪ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɡɚɳɢɬɵ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɨɫɧɨɜɧɨɣ ɢ ɪɟɡɟɪɜɧɨɣ ɡɨɧɚɯ. 
ɋɨɝɥɚɫɧɨ ɉɍɗ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɹ: 

ɫ.ɡ.ɭ
min1

87,0.
I

IkɨКч =

.
ɫ.ɡ.ɭ

min2
87,0.

I

IkɪКч =
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Кч. ɨ ൒ ͳ,ͷ,           (6.10) 
                            

 Кч. ɪ ൒ ͳ,ʹ.                                      (6.11) 
 
ȼ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬ 

ɩɨɫɥɟɞɭɸɳɟɝɨ ɢ ɩɪɟɞɵɞɭɳɟɝɨ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɆɌɁ ɜɜɨɞɢɬɫɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɞɥɹ ɡɚɦɟɞɥɟɧɢɹ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ ɞɚɧɧɨɣ ɥɢɧɢɢ. ȼɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɜɵɫɬɚɜɥɹɟɬɫɹ ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɩɪɟɞɵɞɭɳɟɣ ɥɢɧɢɢ: 

ɋ.Ɂ.ɉɈɋɅݐ  = ɋ.Ɂ.ɉɊȿȾݐ + 𝛥(6.12)                                          , ݐ 

 
ɝɞɟ ∆t – ɫɬɭɩɟɧɶ ɫɟɥɟɤɬɢɜɧɨɫɬɢ. ∆t = 0,2 ɫ; 
ȼɟɥɢɱɢɧɚ ∆t ɫɨɫɬɨɢɬ ɢɡ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ (0,04…0,11 

ɫ), ɜɪɟɦɟɧɢ ɜɨɡɜɪɚɬɚ ɡɚɳɢɬɵ (0,04 ɫ), ɩɨɝɪɟɲɧɨɫɬɢ ɩɨ ɜɪɟɦɟɧɢ ɩɨɫɥɟɞɭɸɳɟɣ 
ɢ ɩɪɟɞɵɞɭɳɟɣ ɡɚɳɢɬ (4...6%) ɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɡɚɩɚɫɚ (0,05…0,1 ɫ). 

ɋɨɝɥɚɫɧɨ ɉɍɗ, ɜ ɰɟɥɹɯ ɨɛɧɚɪɭɠɟɧɢɹ ɨɞɧɨɮɚɡɧɵɯ ɄɁ ɞɥɹ ɤɚɠɞɨɣ 
ɨɬɯɨɞɹɳɟɣ ɥɢɧɢɢ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɁɈɁɁ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɫɢɝɧɚɥ ɢ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ). ɁɈɁɁ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹɟɬɫɹ ɜ 
ɪɚɡɜɟɬɜɥɟɧɧɵɯ ɫɟɬɹɯ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɥɢɧɢɣ, ɬɚɤɢɦɢ ɤɚɤ ɞɥɢɧɚ, ɬɢɩ 
ɩɪɨɜɨɞɧɢɤɚ, ɢ ɬ.ɞ. ɁɈɁɁ ɞɨɥɠɧɚ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɫɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɵɣ ɬɨɤ 
ɫɟɬɢ, ɩɪɨɬɟɤɚɟɦɵɣ ɱɟɪɟɡ ɩɨɜɪɟɠɞɟɧɧɵɣ ɷɥɟɦɟɧɬ. 

Ɂɧɚɱɟɧɢɟ ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ ɥɢɧɢɢ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɭɦɦɚɪɧɨɝɨ 
ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ ɥɢɧɢɣ ɜɫɟɣ ɫɟɬɢ ɦɨɠɧɨ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ 
ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ(ɞɥɹ ɜɨɡɞɭɲɧɵɯ ɫɟɬɟɣ): 

   
  (6.13) 

 ɝɞɟ 𝑈ɧ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɥɢɧɢɢ, ɤȼ, ܮ𝛴 – ɫɭɦɦɚɪɧɚɹ ɞɥɢɧɚ ɥɢɧɢɣ, ɤɦ. 
          Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɱɟɬɚ ɧɟɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ 
ɜɧɟɲɧɢɯ ɈɁɁ ɢ ɜ ɪɟɠɢɦɚɯ ɛɟɡ ɈɁɁ, ɤɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɥɨɠɧɵɯ 
ɫɪɚɛɚɬɵɜɚɧɢɣ ɡɚɳɢɬɚ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɩɨ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ tc.ɡ. ɉɟɪɜɢɱɧɵɣ 
ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɞɜɭɯ ɭɫɥɨɜɢɣ:  

1. ɨɬɫɬɪɨɣɤɢ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ ɡɚɳɢɳɚɟɦɨɝɨ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ 𝐼ɋi ɩɪɢ ɞɭɝɨɜɵɯ ɩɟɪɟɦɟɠɚɸɳɢɯɫɹ ɈɁɁ: 
 𝐼Ͳɫ.ɡ. ൒ КɨɬɫКɛɪ𝐼С           (6.14) 

 

ɋI
350
ɧU L





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ɝɞɟ Ʉɨɬɫ= 1,2…1,3 — ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ, ɭɱɢɬɵɜɚɸɳɢɣ 
ɩɨɝɪɟɲɧɨɫɬɶ ɪɟɥɟ ɬɨɤɚ, ɨɲɢɛɤɢ ɪɚɫɱɟɬɚ 𝐼ɋi ɢ ɡɚɩɚɫ;  

 Ʉɛɪ =1.2…2.5 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɜɟɥɢɱɟɧɢɟ ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɡɧɚɱɟɧɢɹ Iɫ ɩɪɢ ɞɭɝɨɜɵɯ ɩɟɪɟɦɟɠɚɸɳɢɯɫɹ ɈɁɁ;  

2) ɨɬɫɬɪɨɣɤɢ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɎɌɇɉ ɜ ɪɟɠɢɦɚɯ 
ɛɟɡ ɈɁɁ ɢɥɢ ɩɪɢ ɜɧɟɲɧɢɯ ɦɟɠɞɭɮɚɡɧɵɯ Ʉ3: 
 

 𝐼Ͳɫ.ɡ. ൒ Кɨɬɫ𝐼ɧɛ.௠𝑎𝑥          (6.15) 

  

 ɝɞɟ Ʉɨɬɫ=1.25 ɞɥɹ ɬɪɟɯɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɎɌɇɉ ɢ 1,5…2 (ɫ ɭɱɟɬɨɦ 
ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɨɩɪɟɞɟɥɟɧɢɹ Iɧɛ.max ) ɞɥɹ ɤɚɛɟɥɶɧɵɯ ɌɌɇɉ;  
 Iɧɛ.max - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ, Ⱥ. 
  

 6.1 Ɋɚɫɱɟɬ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

Ɋɚɫɱёɬ ɩɟɪɜɢɱɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ Ɂɉ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ⱥ: 
 𝐼 ˊ Зʞ ˔˕ˑ˓ = 𝑘ˑ˕˔𝐼 ˑˏ ˔˕ˑ˓𝑘˅ ,                                                 (6.16) 

 
ɝɞɟ  𝑘ɨɬɫ = 1,08 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ, ɨ.ɟ.; 𝐼ɧɨɦ ɫɬɨɪ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ⱥ; 𝑘ɜ = 0,9 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ, ɨ.ɟ. 
Ɋɚɫɱёɬ ɜɬɨɪɢɱɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ Ɂɉ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ⱥ: 
 𝐼 ˓ Зʞ ˔˕ˑ˓ = 𝐼 ˊ Зʞ ˔˕ˑ˓𝑘˔х ʡʡ ˔˕ˑ˓௡𝐼 ,                                       (6.17) 

 
ɝɞɟ 𝐼ɫɡ Ɂɉ ɫɬɨɪ – ɩɟɪɜɢɱɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ Ɂɉ ɫɬɨɪɨɧɵ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ⱥ; ݊𝐼 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɌɌ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɨɪɨɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨ.ɟ.; 𝑘ɫɯ ɌɌ ɫɬɨɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ɌɌ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɨɪɨɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨ.ɟ. 

Ⱦɥɹ ɫɬɨɪɨɧɵ ȼɇ ɬɪ-ɪɚ: 
 𝐼 ˑˏ Вʜ =  ௌʜʝʛ ʡ√ଷ௎ʜʝʛ Вʜ = ସ଴଴଴଴√ଷ∙ଵଵହ = ʹͲͳ А. 

 𝐼 ˊ Зʞ ˔˕ˑ˓ = 𝑘ˑ˕˔𝐼 ˑˏ ˔˕ˑ˓𝑘˅ = ଵ,଴଼∙ଶ଴ଵ଴,ଽ = ʹͶͳ А. 
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  𝐼 ˓ Зʞ ˔˕ˑ˓ = 𝐼 ˊ Зʞ ˔˕ˑ˓𝑘˔х ʡʡ ˔˕ˑ˓௡𝐼 = ଶସଵ∙ଵଶ଴ = ͳʹ,Ͳ͸ А. 
 
Ⱦɥɹ ɫɬɨɪɨɧɵ ɇɇ ɬɪ-ɪɚ: 
 𝐼 ˑˏ ʜʜ =  ௌʜʝʛ ʡ√ଷ௎ʜʝʛ ʜʜ = ସ଴଴଴଴√ଷ∙ଵ଴ = ʹ͵ͳʹ А. 

 𝐼 ˊ Зʞ ˔˕ˑ˓ = 𝑘ˑ˕˔𝐼 ˑˏ ˔˕ˑ˓𝑘˅ = ଵ,଴଼∙ଶଷଵଶ଴,ଽ = ʹ͹͹Ͷ А.    

 

 𝐼 ˓ Зʞ ˔˕ˑ˓ = 𝐼 ˊ Зʞ ˔˕ˑ˓𝑘˔х ʡʡ ˔˕ˑ˓௡𝐼 = ଶ଻଻ସଶ଴଴ = ͳ͵,ͺА. 
 
ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ Ɂɉ - 9 ɫ. 
Ɋɚɫɱёɬ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
Ɋɚɫɱёɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɫɯɟɦɵ, ɨ.ɟ: 
 𝑘ɫɯ ɫɬɨɪ = 𝑘ɫɯ ɌɌ ɫɬɨɪ ∙ 𝑘ɫɯ ɨɛɦ ɫɬɨɪ ∙ 𝑘ɜɤɥ ɌɌ ɫɬɨɪ,                                   (6.18) 
 
ɝɞɟ 𝑘ɫɯ ɌɌ ɫɬɨɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɫɯɟɦɭ ɫɨɟɞɢɧɟɧɢɹ 

ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ ɌɌ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɨɪɨɧɵ Ɍ. ȿɫɥɢ ɜɬɨɪɢɱɧɚɹ 
ɨɛɦɨɬɤɚ ɌɌ ɫɨɛɪɚɧɚ ɜ «ɡɜɟɡɞɭ», ɬɨ kɫɯ ɌɌ ɫɬɨɪ = 1, ɟɫɥɢ ɜɬɨɪɢɱɧɚɹ ɨɛɦɨɬɤɚ ɌɌ 
ɫɨɛɪɚɧɚ ɜ «ɬɪɟɭɝɨɥɶɧɢɤ», ɬɨ kɫɯ ɌɌ ɫɬɨɪ = √3; 𝑘ɫɯ ɨɛɦ ɫɬɨɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɫɯɟɦɭ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɤɢ Ɍ. 
ȿɫɥɢ ɨɛɦɨɬɤɚ Ɍ ɫɨɛɪɚɧɚ ɜ «ɡɜɟɡɞɭ», ɬɨ kɫɯ ɨɛɦ ɫɬɨɪ = 1, ɟɫɥɢ ɨɛɦɨɬɤɚ ɌɌ ɫɨɛɪɚɧɚ 
ɜ «ɬɪɟɭɝɨɥɶɧɢɤ», ɬɨ kɫɯ ɨɛɦ ɫɬɨɪ = √3; 𝑘ɜɤɥ ɌɌ ɫɬɨɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɫɯɟɦɭ ɜɤɥɸɱɟɧɢɹ ɌɌ ɧɚ 
ɥɢɧɟɣɧɵɟ/ɮɚɡɧɵɟ ɬɨɤɢ ɩɪɢ ɫɯɟɦɟ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɤɢ ɫɢɥɨɜɨɝɨ Ɍ ɜ 
«ɬɪɟɭɝɨɥɶɧɢɤ». ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɌɌ ɧɚ «ɥɢɧɟɣɧɵɟ» ɬɨɤɢ kɜɤɥ ɌɌ ɫɬɨɪ = 1, ɩɪɢ 
ɜɤɥɸɱɟɧɢɢ ɌɌ ɧɚ «ɮɚɡɧɵɟ» ɬɨɤɢ kɜɤɥ ɌɌ ɫɬɨɪ = 1/√3 (ɫɦ. ɪɢɫɭɧɨɤ 3.1). 

 
Ɋɢɫɭɧɨɤ 2 ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɌɌ ɧɚ ɥɢɧɟɣɧɵɟ/ɮɚɡɧɵɟ ɬɨɤɢ ɩɪɢ ɫɯɟɦɟ 

ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɤɢ ɫɢɥɨɜɨɝɨ Ɍ ɜ «ɬɪɟɭɝɨɥɶɧɢɤ»: ɚ) ɜɤɥɸɱɟɧɢɟ ɌɌ ɧɚ 
«ɥɢɧɟɣɧɵɟ» ɬɨɤɢ, ɛ) ɜɤɥɸɱɟɧɢɟ ɌɌ ɧɚ «ɮɚɡɧɵɟ» ɬɨɤɢ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ɨɛɦɨɬɤɢ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
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𝑘ɫɯ ȼɇ = 𝑘ɫɯ ɌɌ ȼɇ ∙ 𝑘ɫɯ ɨɛɦ ȼɇ ∙ 𝑘ɜɤɥ ɌɌ ȼɇ = 1 ∙ 1 ∙ 1 = 1 ɨ.ɟ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 𝑘ɫɯ ɇɇ = 𝑘ɫɯ ɌɌ ɇɇ ∙ 𝑘ɫɯ ɨɛɦ ɇɇ ∙ 𝑘ɜɤɥ ɌɌ ɇɇ = 1 ∙ √3 ∙ 

ଵ√ଷ = 1 ɨ.ɟ. 
 
Ɋɚɫɱɟɬ ɛɚɡɢɫɧɵɯ ɬɨɤɨɜ:  
 
IȻȺɁ = IɇɈɆ ·Ʉɫɯ ɫɬɨɪ  / ɄɌɌ                                                  (6.19) 
 
ɝɞɟ  ɄɌɌ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɝɥɚɜɧɨɝɨ ɌɌ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɫɬɨɪɨɧɵ; Ʉɫɯ ɫɬɨɪ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ɨɛɦɨɬɤɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɨɪɨɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
                                         𝐼 ˑˏ Вʜ =  ௌʜʝʛ ʡ√ଷ௎ʜʝʛ Вʜ = ସ଴଴଴଴√ଷ∙ଵଵ଴ = ʹͲ͹ А; 

 𝐼 ˑˏ ʜʜ =  ௌʜʝʛ ʡ√ଷ௎ʜʝʛ ʜʜ = ସ଴଴଴଴√ଷ∙ଵ଴ = ʹ͵ͳʹ А; 

 
Ȼɚɡɢɫɧɵɣ ɬɨɤ ɫɬɨɪɨɧɵ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 
IȻȺɁ ȼɇ = Iɧɨɦ ȼɇ ·Ʉɫɯ ȼɇ  / ɄɌɌ = 207·1/20 = 10,35 Ⱥ; 
 
Ȼɚɡɢɫɧɵɣ ɬɨɤ ɫɬɨɪɨɧɵ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 
IȻȺɁ ɇɇ = Iɧɨɦ ɇɇ ·Ʉɫɯ ɇɇ  / ɄɌɌ = 2312·1/200 = 11,56 Ⱥ; 
 
Ɍɨɤ ɧɚɱɚɥɚ ɬɨɪɦɨɠɟɧɢɹ ȾɁɌ, ɨ.ɟ.: 
 𝐼ɬ.0=1,0. 
 
Ɋɚɫɱёɬ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ȾɁɌ, ɨ.ɟ.: 
 𝐼ɞ.0=𝑘ɨɬɫ∙𝐼ɧɛ ɪɚɫɱ∗, 
 
ɝɞɟ  𝑘ɨɬɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ (1,1 ÷ 1,3), ɨ.ɟ.; 𝐼ɧɛ ɪɚɫɱ∗ – ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɜ ɩɟɪɟɯɨɞɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ 

ɡɚɳɢɳɚɟɦɨɝɨ Ɍ ɩɪɢ ɦɚɥɵɯ ɫɤɜɨɡɧɵɯ ɬɨɤɚɯ, ɨ.ɟ. 
Ɋɚɫɱёɬ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ, ɨ.ɟ.: 

 𝐼ɧɛ ɪɚɫɱ∗=(𝑘ɩɟɪ∙𝑘ɨɞɧ∙𝜀+Δ𝑈Ɋɉɇ+Δ𝑓ɜɵɪ+Δ𝑓ɉɌɌ)∙𝐼ɬ.0,                         (6.20) 
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ɝɞɟ  𝑘ɩɟɪ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɟɪɟɯɨɞɧɵɣ ɩɪɨɰɟɫɫ. kɩɟɪ = 
1,5 ÷ 2,5 – ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɚ ɪɚɡɧɵɯ ɫɬɨɪɨɧɚɯ ɡɚɳɢɳɚɟɦɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɞɧɨɬɢɩɧɵɯ ɌɌ.  𝑘ɨɞɧ=1 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɌɌ, ɨ.ɟ.; 𝜀 = 0,1 -  ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɌɌ, ɨ.ɟ.; 

Δ𝑈Ɋɉɇ = 0,16 - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɧɚɥɢɱɢɟɦ 
Ɋɉɇ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɩɨɥɨɜɢɧɟ ɪɟɚɥɶɧɨɝɨ ɫɩɟɤɬɪɚ ɪɟɝɭɥɢɪɨɜɤɢ, ɨ.ɟ; 

Δ𝑓ɉɌɌ=0,05 – ɩɨɥɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɌɌ, 
ɨ.ɟ.; 

Δ𝑓ɜɵɪ=0,02 – ɩɨɥɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɜɵɪɚɜɧɢɜɚɧɢɹ, ɨ.ɟ.; 𝐼ɬ.0 – ɬɨɤ ɧɚɱɚɥɚ ɬɨɪɦɨɠɟɧɢɹ ȾɁɌ, ɨ.ɟ. 
 𝐼 ˄ ˓˃˔ч∗ = (𝑘˒ˈ˓ ∙ 𝑘ˑˇː ∙ 𝜀 + 𝛥𝑈ʟʞʜ + 𝛥𝑓 ы˓ + 𝛥𝑓ʞʡʡ) ∙ 𝐼 .଴ = ʹ ∙ ͳ ∙ Ͳ,ͳ ++Ͳ,ͳ͸ + Ͳ,Ͳʹ + Ͳ,Ͳͷ = Ͳ,Ͷ͵ ɨ.ɟ. 

 𝐼ɞ.0=𝑘ɨɬɫ∙𝐼ɧɛ ɪɚɫɱ∗ = 1,2∙0,43=0,52 ɨ.ɟ. 
 
Ɋɚɫɱёɬ ɬɨɤɚ ɬɨɪɦɨɠɟɧɢɹ ɛɥɨɤɢɪɨɜɤɢ ȾɁɌ, ɨ.ɟ.: 
 𝐼ɬ ɛɥ=𝑘ɨɬɫ∙𝑘ɩɪɟɞ ɧɚɝɪ∙𝐼ɧɨɦ∗,                                                                       (6.21) 
 
ɝɞɟ 𝑘ɨɬɫ=1,1 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ, ɨ.ɟ.; 𝐼ɧɨɦ∗ – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨ.ɟ.; 𝑘ɩɪɟɞ.ɧɚɝɪ=1,8 – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɩɪɟɞɟɥɶɧɭɸ ɧɚɝɪɭɡɨɱɧɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɟɝɨ ɦɨɳɧɨɫɬɢ, ɨ.ɟ. 
 𝐼ɬ ɛɥ=𝑘ɨɬɫ∙𝑘ɩɪɟɞ ɧɚɝɪ∙𝐼ɧɨɦ∗,                                                                          (6.22) 

 
Ɋɚɫɱёɬ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ, ɨ.ɟ.: 
 𝐼 ˑˏ∗ = 𝐼 ˑˏ 𝐼˄˃ˊ ˔˕ˑ˓ ∙ 𝑘˔х ʡʡ ˔˕ˑ˓௡𝐼 ,                                            (6.23) 

 
ɝɞɟ  𝐼ɧɨɦ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɨɪɨɧɵ ɬɪ-ɪɚ, Ⱥ; 𝐼ɛɚɡ ɫɬɨɪ – ɛɚɡɢɫɧɵɣ ɬɨɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɨɪɨɧɵ ɬɪ-ɪɚ, ɨ.ɟ.; 𝑘ɫɯ ɌɌ ɫɬɨɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɫɯɟɦɭ ɫɨɟɞɢɧɟɧɢɹ ɜɬɨɪɢɱɧɵɯ 

ɨɛɦɨɬɨɤ ɌɌ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɨɪɨɧɵ ɬɪ-ɪɚ, ɨ.ɟ.; ݊𝐼 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɌɌ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɨɪɨɧɵ ɬɪ-ɪɚ, 
ɨ.ɟ. 

 𝐼Вʜːˑˏ∗ = 𝐼 ˑˏ Вʜ 𝐼˄˃ˊ Вʜ ∙ 𝑘˔х ʡʡ Вʜ௡𝐼 = ଶ଴଻ଵ଴,ଷ଻ ∙ ଵଶ଴ = ͳ; 
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𝐼ʜʜːˑˏ∗ = 𝐼 ˑˏ ʜʜ 𝐼˄˃ˊ ʜʜ ∙ 𝑘˔х ʡʡ ʜʜ௡𝐼 = ଶଷଵଶଵଵ,ହ଺ ∙ ଵଶ଴଴ = ͳ. 

 𝐼ɬ ɛɥ=𝑘ɨɬɫ∙𝑘ɩɪɟɞ ɧɚɝɪ∙𝐼ɧɨɦ∗=1,1∙1,8∙1=1,98 ɨ.ɟ, 
 
Ɋɚɫɱёɬ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɜɧɟɲɧɟɝɨ ɄɁ, ɨ.ɟ.: 
 𝐼 ˍ˅∗ = 𝐼max ʜʜሺ3ሻ𝐼˄˃ˊ ʜʜ ∙ 𝑘˔х ʡʡ ʜʜ௡𝐼 ,                                                  (6.24) 

 
ɝɞɟ 𝐼max ʜʜሺଷሻ  – ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɜɧɟɲɧɟɝɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 

ɄɁ, ɪɚɫɫɱɢɬɚɧɧɨɟ ɜ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɟɬɢ, Ⱥ; 𝐼ɛɚɡ ȼɇ – ɛɚɡɢɫɧɵɣ ɬɨɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɨɪɨɧɵ ɬɪ-ɪɚ, ɨ.ɟ.; 𝑘ɫɯ ɌɌ ȼɇ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɫɯɟɦɭ ɫɨɟɞɢɧɟɧɢɹ ɜɬɨɪɢɱɧɵɯ 
ɨɛɦɨɬɨɤ ɌɌ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɨɪɨɧɵ ɬɪ-ɪɚ, ɨ.ɟ.; ݊𝐼 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɌɌ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɨɪɨɧɵ ɬɪ-ɪɚ, 
ɨ.ɟ. 𝐼 ˍ˅∗ = ଵଵ଻ଶଷଵଵ,ହ଺ ∙ ଵଶ଴଴ = ͷ. 

 𝐼 ˄ = (𝑘˒ˈ˓ ∙ 𝑘ˑˇː ∙ 𝜀 + 𝛥𝑈ʟʞʜ + 𝛥𝑓 ы˓ + 𝛥𝑓ʞʡʡ) ∙ 𝐼 ˍ˅∗ = ሺʹ ∙ ͳ ∙ Ͳ,ͳ ++Ͳ,ͳ͸ + Ͳ,Ͳʹ + Ͳ,Ͳͷሻ ∙ ͷ = ʹ,ͳͷ ɨ.ɟ. 
 
Ɋɚɫɱёɬ ɬɨɪɦɨɡɧɨɝɨ ɬɨɤɚ, ɨ.ɟ.: 𝐼 = √𝐼 ˍ˅∗ ∙ ሺ𝐼 ˍ˅∗ − 𝐼 ˄ሻ ∙ 𝑐ݏ݋𝛽,                                (6.25) 
ɝɞɟ 𝐼ɫɤɜ∗ – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɜɧɟɲɧɟɝɨ ɄɁ, ɨ.ɟ.; 𝐼ɧɛ – ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ, ɨ.ɟ.; 𝛽 – ɭɝɨɥ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ ɬɨɤɨɜ (10° ÷ 20°), ɝɪɚɞ. 

  𝐼 = √𝐼 ˍ˅∗ ∙ ሺ𝐼 ˍ˅∗ − 𝐼 ˄ሻ ∙ 𝑐ݏ݋𝛽 = √ͷ ∙ ሺͷ − ʹ,ͳͷሻ ∙ 𝑐ݏ݋ʹͲ°=3,64 ɨ.ɟ. 
 
Ɋɚɫɱёɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɨɪɦɨɠɟɧɢɹ ȾɁɌ, ɨ.ɟ.: 
 𝑘˕ = 𝑘ˑ˕˔∙𝐼ː˄−𝐼 .0𝐼 −𝐼 .0 ,                                                   (6.26) 

 
ɝɞɟ  𝑘ɨɬɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ (1,1 ÷ 1,3), ɨ.ɟ.; 𝐼ɧɛ – ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ, ɨ.ɟ.; 𝐼ɞ.0 – ɧɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ȾɁɌ, ɨ.ɟ.; 𝐼ɬ – ɪɚɫɱɟɬɧɵɣ ɬɨɪɦɨɡɧɨɣ ɬɨɤ, ɨ.ɟ.; 𝐼ɬ.0 – ɬɨɤ ɧɚɱɚɥɚ ɬɨɪɦɨɠɟɧɢɹ ȾɁɌ, ɨ.ɟ. 
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𝑘˕ = 𝑘ˑ˕˔∙𝐼ː˄−𝐼 .0𝐼 −𝐼 .0 = ଵ,ଶ∙ହ−଴,ହଶଷ,଺ସ−ଵ = ʹ ɨ.ɟ. 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɨɬɫɟɱɤɢ: 
ɉɨ ɭɫɥɨɜɢɸ ɨɬɫɬɪɨɣɤɢ ɨɬ ɛɪɨɫɤɚ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɬɪ-ɪɚ, ɨ.ɟ.: 𝐼ɨɬɫ≥6,5. 
ɉɨ ɭɫɥɨɜɢɸ ɨɬɫɬɪɨɣɤɢ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ 

ɩɪɢ ɩɟɪɟɯɨɞɧɨɦ ɪɟɠɢɦɟ ɪɚɫɱɟɬɧɨɝɨ ɜɧɟɲɧɟɝɨ ɄɁ, ɨ.ɟ.: 
                             

  𝐼ɨɬɫ=1,5∙𝐼ɫɤɜ∗(𝑘ɩɟɪ∙𝑘ɨɞɧ∙𝜀+𝛥𝑈Ɋɉɇ+𝛥𝑓ɜɵɪ+𝛥𝑓ɉɌɌ),                           (6.27) 
 
ɝɞɟ  𝑘ɩɟɪ = 3 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɟɪɟɯɨɞɧɵɣ ɪɟɠɢɦ, ɨ.ɟ.; 𝐼ɫɤɜ∗ – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɜɧɟɲɧɟɝɨ ɄɁ, ɨ.ɟ.; 𝑘ɨɞɧ = 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ, ɨ.ɟ.; 𝜀 = 0,1– ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɌɌ, ɨ.ɟ.; 

Δ𝑈Ɋɉɇ = 0,16 – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ 
ɧɚɥɢɱɢɟɦ Ɋɉɇ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɩɨɥɨɜɢɧɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɞɢɚɩɚɡɨɧɚ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɨ.ɟ; 

Δ𝑓ɉɌɌ=0,05 – ɩɨɥɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɌɌ, ɨ.ɟ.; 

Δ𝑓ɜɵɪ=0,02 – ɩɨɥɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɜɵɪɚɜɧɢɜɚɧɢɹ, 
ɨ.ɟ.; 
 𝐼ɨɬɫ=1,5∙𝐼ɫɤɜ∗(𝑘ɩɟɪ∙𝑘ɨɞɧ∙𝜀+𝛥𝑈Ɋɉɇ+𝛥𝑓ɜɵɪ+𝛥𝑓ɉɌɌ) = 
1,5∙5∙(3∙1∙0,1+0,16+0,02+0,05) = 3,97 ɨ.ɟ. 

 
ɉɨ ɞɚɧɧɵɦ ɭɫɥɨɜɢɹɦ 𝐼ɨɬɫ = 3,97 ɨ.ɟ. 
Ɂɚɞɟɪɠɤɚ ɧɚ ɫɪɚɛɚɬɵɜɚɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 

0,05 ɫ. 
Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɚɜɬɨɦɚɬɢɤɢ ɨɯɥɚɠɞɟɧɢɹ (ȺɈ) ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
Ɋɚɫɱёɬ ɜɬɨɪɢɱɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ I ɫɬ. ȺɈ, Ⱥ: 

 𝐼 ˓ Аʝ ˔˕ˑ˓𝐼 = 𝑘˖˔˕ 𝐼 ˑˏ ˔˕ˑ˓∙𝑘ˑ˕˔∙𝑘˔х ʡʡ ˔˕ˑ˓௡𝐼∙𝑘˅                                            (6.28) 

 
ɝɞɟ  𝐼ɧɨɦ ɫɬɨɪ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ⱥ; 𝑘ɨɬɫ=1,05 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ, ɨ.ɟ.; 𝑘ɜ=0,9 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ ɪɟɥɟ ɬɨɤɚ, ɨ.ɟ. 𝑘ɭɫɬ=0,4 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɥɹ ɪɟɥɟ ɬɨɤɚ I ɫɬ. 

ɚɜɬɨɦɚɬɢɤɢ ɨɯɥɚɠɞɟɧɢɹ, ɨ.ɟ; ݊𝐼 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɌɌ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɨɪɨɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨ.ɟ.; 𝑘ɫɯ ɌɌ ɫɬɨɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ɌɌ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɨɪɨɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨ.ɟ. 

Ɋɚɫɱёɬ ɜɬɨɪɢɱɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ II ɫɬ. ȺɈ, Ⱥ: 
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 𝐼 ˓ Аʝ ˔˕ˑ˓𝐼𝐼 = 𝑘˖˔˕ 𝐼 ˑˏ ˔˕ˑ˓∙𝑘ˑ˕˔∙𝑘˔х ʡʡ ˔˕ˑ˓௡𝐼∙𝑘˅                            (6.29) 

 
ɝɞɟ  𝐼ɧɨɦ ɫɬɨɪ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ⱥ; 𝑘ɨɬɫ = 1,05 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ, ɨ.ɟ.; 𝑘ɜ = 0,9 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ ɪɟɥɟ ɬɨɤɚ, ɨ.ɟ. 𝑘ɭɫɬ = 0,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɥɹ ɪɟɥɟ ɬɨɤɚ II 

ɫɬ. ɚɜɬɨɦɚɬɢɤɢ ɨɯɥɚɠɞɟɧɢɹ, ɨ.ɟ; ݊𝐼 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɌɌ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɨɪɨɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨ.ɟ.; 𝑘ɫɯ ɌɌ ɫɬɨɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ɌɌ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɨɪɨɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨ.ɟ. 

Ⱦɥɹ ɫɬɨɪɨɧɵ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 𝐼 ˓ Аʝ Вʜ𝐼 = 𝑘˖˔˕ 𝐼ːˑˏ Вʜ∙𝑘ˑ˕˔∙𝑘˔х ʡʡ Вʜ௡𝐼∙𝑘˅ = Ͳ,Ͷ ∙ ଶ଴଻∙ଵ,଴ହ∙ଵଶ଴∙଴,ଽ = ͵,ͻͳА; 

 𝐼 ˓ Аʝ Вʜ𝐼𝐼 = 𝑘˖˔˕ 𝐼ːˑˏ Вʜ∙𝑘ˑ˕˔∙𝑘˔х ʡʡ Вʜ௡𝐼∙𝑘˅ = Ͳ,ͺ ∙ ଶ଴଻∙ଵ,଴ହ∙ଵଶ଴∙଴,ଽ = ͻ,͸͸ А. 

 
Ⱦɥɹ ɫɬɨɪɨɧɵ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 𝐼 ˓ Аʝ ʜʜ𝐼 = 𝑘˖˔˕ 𝐼 ˑˏ ʜʜ∙𝑘ˑ˕˔∙𝑘˔х ʡʡ ʜʜ௡𝐼∙𝑘˅ = Ͳ,Ͷ ∙ ଶଷଵଶ∙ଵ,଴ହ∙ଵଶ଴଴∙଴,ଽ = Ͷ,͵͸ А; 

 𝐼 ˓ Аʝ ʜʜ𝐼𝐼 = 𝑘˖˔˕ 𝐼 ˑˏ ʜʜ∙𝑘ˑ˕˔∙𝑘˔х ʡʡ ʜʜ௡𝐼∙𝑘˅ = Ͳ,ͺ ∙ ଶଷଵଶ∙ଵ,଴ହ∙ଵଶ଴଴∙଴,ଽ = ͺ,͹͵ А. 

 
Ɋɚɫɱёɬ ɆɌɁ ɫ ɩɭɫɤɨɦ ɩɨ ɧɚɩɪɹɠɟɧɢɸ 
Ɋɚɫɱёɬ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɩɨ ɭɫɥɨɜɢɸ ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɚɛɨɱɟɝɨ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ, Ⱥ: 
                           𝐼 ˊ  = 𝑘ˑ˕˔𝑘˅ ∙  𝐼 ˃˄ ˏ˃ˍ˔,                                               (6.30) 

 
ɝɞɟ  𝑘ɨɬɫ = 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ, ɨ.ɟ.; 𝑘ɜ = 0,9 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ, ɨ.ɟ.; 𝐼ɪɚɛ ɦɚɤɫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɚɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ⱥ. 

 𝐼 ˊ  = 𝑘ˑ˕˔𝑘˅ ∙  𝐼 ˃˄ ˏ˃ˍ˔ = ଵ,ଶ଴,ଽ ∙  ͺʹ = ͳͲͻ А. 

 
Ɋɚɫɱёɬ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ, Ⱥ:   

                                                       𝐼 ˓  = 𝐼 ˊ ௡𝐼  ∙ 𝑘˔х,                                                     (6.31) 
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ɝɞɟ  ݊𝐼 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɌɌ, ɨ.ɟ.; 𝐼ɫɡ – ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ, Ⱥ; 𝑘ɫɯ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɨ.ɟ. 

 𝐼 ˓ = 𝐼 ˊ ௡𝐼  ∙ 𝑘˔х = ଵ଴ଽଶ଴  ∙ ͳ = ͷ,Ͷͷ А. 

 
Ɋɚɫɱёɬ ɡɚɞɟɪɠɤɢ ɧɚ ɫɪɚɛɚɬɵɜɚɧɢɟ ɆɌɁ ɇɇ ɩɪɢ ɜɤɥ. ɋȼ, ɫ: 
 ,1,3 = 0,2 + 1,1 = ݐɆɌɁ + Δݐ = ɫɡݐ 
 
ɝɞɟ  ݐɆɌɁ – ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɋȼ ɇɇ, ɫ; 

Δݐ – ɫɬɭɩɟɧɶ ɫɟɥɟɤɬɢɜɧɨɫɬɢ (0,2 ÷ 0,5), ɫ. 
Ɋɚɫɱёɬ ɡɚɞɟɪɠɤɢ ɧɚ ɫɪɚɛɚɬɵɜɚɧɢɟ ɆɌɁ ɇɇ ɩɪɢ ɨɬɤɥ. ɋȼ, ɫ: 

 , 1,3 = 0,5+ 0,8 = ݐɫɦɟɠ + Δݐ = ɫɡݐ                       
 
ɝɞɟ  ݐɫɦɟɠ – ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɚɢɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɫɬɭɩɟɧɢ 

ɩɪɟɞɵɞɭɳɟɝɨ ɷɥɟɦɟɧɬɚ, ɫ; 
Δݐ – ɫɬɭɩɟɧɶ ɫɟɥɟɤɬɢɜɧɨɫɬɢ (0,3 ÷ 0,5), ɫ. 

Ɋɚɫɱёɬ ɡɚɞɟɪɠɤɢ ɧɚ ɫɪɚɛɚɬɵɜɚɧɢɟ ɆɌɁ ȼɇ, ɫ: 
 ,˔ 1,8 = 0,5+1,3=ݐɆɌɁ + Δݐ = ɫɡݐ 

 
ɝɞɟ  ݐɆɌɁ – ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɩɪɟɞɵɞɭɳɟɝɨ ɷɥɟɦɟɧɬɚ ɢɥɢ ɆɌɁ 

ɇɇ ɩɪɢ ɨɬɤɥ. ɋȼ, ɫ; 
Δݐ – ɫɬɭɩɟɧɶ ɫɟɥɟɤɬɢɜɧɨɫɬɢ (0,3 ÷ 0,5), ɫ. 
 

6.2 Ɋɚɫɱɟɬ ɡɚɳɢɬ ɫɟɤɰɢɨɧɧɵɯ ɢ ɜɜɨɞɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 

ȼ ɤɚɱɟɫɬɜɟ ɜɟɞɭɳɟɣ ɡɚɳɢɬɵ ɞɥɹ ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɱɢɬɚɟɬɫɹ 
ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɨɛɨɪɨɧɚ, ɚ ɞɥɹ ɜɜɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ – ɥɢɲɶ 
ɬɨɥɶɤɨ ɆɌɁ Ⱦɥɹ ɆɌɁ ɫɟɤɰɢɨɧɧɵɯ ɢ ɜɜɨɞɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜɟɞɭɳɟɣ ɡɨɧɨɣ 
ɨɛɨɪɨɧɵ ɫɱɢɬɚɸɬɫɹ ɩɨɤɪɵɲɤɢ 10 ɤȼ ɩɨɞɫɬɚɧɰɢɢ, ɚ ɡɚɩɚɫɧɨɣ ɡɨɧɨɣ – 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ. ɂɫɯɨɞɹ ɢɡ ɫɟɝɨ ɩɪɢ ɜɵɛɨɪɟ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ 
ɫɩɪɚɜɟɞɥɢɜɵ ɜɵɪɚɠɟɧɢɹ (6.1), (6.2) ɢ (6.3), ɢɦɟɹ ɜ ɨɛɥɢɤɭ ɜɢɞɭ, ɫɨɛɫɬɜɟɧɧɨ 
ɱɬɨ ɫɤɜɨɡɶ ɜɜɨɞɧɨɣ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɬɟɤɚɬɶ ɧɚɝɪɭɡɤɚ ɨɛɟɢɯ ɫɟɤɰɢɣ 
ɲɢɧ, ɚ ɫɤɜɨɡɶ ɫɟɤɰɢɨɧɧɵɣ - ɥɢɲɶ ɬɨɥɶɤɨ ɨɞɧɨɣ. 

ɋɦɵɫɥ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɜɜɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɧɚɞɥɟɠɢɬ ɛɵɬɶ 
ɛɨɥɟɟ, ɱɟɦ ɭɫɬɚɜɤɚ ɆɌɁ ɫɟɤɰɢɨɧɧɨɝɨ, ɚ ɫɟɤɰɢɨɧɧɨɝɨ ɛɨɥɟɟ ɱɟɦ ɛɨɥɶɲɟɝɨ 
ɥɢɧɟɣɧɨɝɨ ɢɡ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ (6.2). ȼɵɛɨɪ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɞɥɹ 
ɫɟɤɰɢɨɧɧɨɝɨ ɢ ɜɜɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ (6.8). 

Ɋɚɫɱɟɬ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɆɌɁ. 
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ɇɚɢɛɨɥɶɲɢɣ ɬɨɤ ɞɥɹ ɜɜɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ: 
 𝐼ɪ.max = ͳ,Ͷ ⋅ Sɧ√ଷ⋅௎ɧ

= ͳ,Ͷ ⋅ ସ଴଴଴଴√ଷ⋅ଵ଴,ହ = ͵ͲͺͷȺ. 
 
ɋɨɝɥɚɫɧɨ (6.1) ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ: 
 𝐼ɋ.Ɂ ൒ Кɨɬɫ

Кɜ
⋅ Кɫзɩ ⋅ 𝐼ɊȺȻ.ɆȺɏ = ଵ,ଵ଴,ଽ଺ ⋅ ͳ,ʹ ⋅ ͵Ͳͺͷ = ͶʹͶͳ А. 

 
ɉɨ ɮɨɪɦɭɥɟ (6.2): 
 𝐼ɋɁ.ɉɈɋɅ. ൒ Кː˔ ⋅ (𝐼ɋɁ.ɉɊȿȾ. + ∑ 𝐼ɊȺȻ.ɆȺɏ

′ ) = ͳ,ͳ ⋅ ሺ͵Ͳͺͷ + ͻͷ͵,͵͵ሻ =ͶͶͶʹ,ͳ А. 
 
ɂɡ ɞɜɭɯ ɬɨɤɨɜ ɜɵɛɢɪɚɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ. 
ȼɵɱɢɫɥɢɦ ɫɨɝɥɚɫɧɨ (6.3) ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ: 

 𝐼C.Ɋ = 𝐼ɋ.Ɂ⋅Кɫх௡𝑇 = ସସସଶ,ଵ⋅ଵଶ଴଴ = ʹʹ,ʹͳ А. 

 
ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɜɤɟ ɧɚ ɬɟɪɦɢɧɚɥɟ ɡɚɳɢɬ Iɫ.ɪ.ɭ = 22,25Ⱥ, ɫ ɞɟɣɫɬɜɢɟɦ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ. 
Ɍɨɝɞɚ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɚ ɩɟɪɜɢɱɧɨɣ ɫɬɨɪɨɧɟ ɛɭɞɟɬ: 

 𝐼ɫ.ɡ.ɭ = ɬܭ ⋅ 𝐼ɫ.ɪ.ɭ = ʹʹ,ʹͷ ⋅ ʹͲͲ = ͶͶͷͲ А. 
 
ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɩɪɢɧɢɦɚɟɦ ݐɫɡ = ݐɩɪɟɞ + Δ1,6 = 0,5+1,1=ݐ ˔. 
Ɋɚɫɱɟɬ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɆɌɁ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɆɌɁ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ Ɂɉ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢ ɢɦɟɟɬ ɜɢɞ: 

 𝐼ɋ.Ɂ = Кɨɬɫ ⋅ 𝐼ɋ.Ɂ.ɩɪɟɞ = ͳ,Ͳͷ ⋅ ʹ͹͹Ͷ = ʹͻͳʹ,͹ А. 
 
ȼɵɱɢɫɥɢɦ ɫɨɝɥɚɫɧɨ (4.3) ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ: 
 𝐼C.Ɋ = 𝐼ɋ.Ɂ⋅Кɫх௡𝑇 = ଶଽଵଶ,଻⋅ଵଶ଴଴ = ͳͶ,ͷ͸ А. 

 
ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɩɪɢɧɢɦɚɟɦ ݐɫɡ = ݐɩɪɟɞ + Δ2,1 = 1+1,1=ݐ ˔. 
 
6.2.1 Ʌɨɝɢɱɟɫɤɚɹ ɡɚɳɢɬɚ ɲɢɧ ɇɇ 10 ɤȼ 
 
Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɪɟɚɥɢɡɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɜɜɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, 

ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ ɩɪɢɫɨɟɞɢɧɟɧɢɣ. Ʌɨɝɢɱɟɫɤɚɹ 
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ɡɚɳɢɬɚ ɲɢɧ ɫɪɚɛɚɬɵɜɚɟɬ, ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɧɚ ɲɢɧɚɯ ɩɪɨɢɫɯɨɞɢɬ ɄɁ 
ɢ ɱɟɪɟɡ ɡɚɳɢɬɭ ɜɜɨɞɧɨɝɨ (ɫɟɤɰɢɨɧɧɨɝɨ) ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɨɬɟɤɚɟɬ ɬɨɤ 
ɩɨɜɪɟɠɞɟɧɢɹ, ɩɪɢ ɷɬɨɦ ɛɥɨɤɢɪɭɸɳɢɯ ɫɢɝɧɚɥɨɜ ɨɬ ɩɭɫɤɨɜɵɯ ɨɪɝɚɧɨɜ ɡɚɳɢɬ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ ɧɟ ɩɨɫɬɭɩɚɟɬ. ȿɫɥɢ ɠɟ ɩɨɜɪɟɠɞɟɧɢɟ ɧɚ 
ɨɬɯɨɞɹɳɟɣ ɥɢɧɢɢ, ɬɨ ɜɵɞɚɟɬɫɹ ɛɥɨɤɢɪɭɸɳɢɣ ɫɢɝɧɚɥ ɧɚ ɫɪɚɛɚɬɵɜɚɧɢɟ ɅɁɒ 
ɫɟɤɰɢɨɧɧɨɝɨ ɢ ɜɜɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. Ɍɨɤɨɜɵɟ ɡɚɳɢɬɵ ɜɜɨɞɚ ɢ ɫɟɤɰɢɨɧɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɪɚɛɨɬɚɸɬ ɜ ɨɛɵɱɧɨɦ ɪɟɠɢɦɟ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɅɁɒ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ ɜɵɛɨɪɚ ɆɌɁ ɜɜɨɞɧɨɝɨ 
ɢ ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɅɁɒ ɩɪɢɧɢɦɚɟɬɫɹ ɤɚɤ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɢɡ ɬɨɤɨɜ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɜɜɨɞɚ ɢ ɋȼ[7].  

ɂɡ ɩ.3.2 ɛɟɪɟɦ ɬɨɤ ɭɫɬɚɜɤɢ ɆɌɁ ɜɜɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɤɚɤ 
ɧɚɢɛɨɥɶɲɢɣ 1100Ⱥ 

ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ݐɫ.з. = Ͳ,ͳ ɫ. 
 
6.3 Ɂɚɳɢɬɚ ɥɢɧɢɣ 10 ɤȼ 
 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɫɨɝɥɚɫɧɨ ɜɵɲɟɢɡɥɨɠɟɧɧɨɣ ɦɟɬɨɞɢɤɟ ɭɫɬɚɜɨɤ ɌɈ, 

ɆɌɁ ɢ ɁɈɁɁ ɮɢɞɟɪɚ «Ɋɉ-17». 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ: 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ  Iɪɚɛ.ɦɚɯ = 61,5   Ik2max = 270 A; 
ȼɵɛɟɪɟɦ ɭɫɬɚɜɤɢ ɞɥɹ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ: 
ɋɨɝɥɚɫɧɨ (6.9) ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ: 
 𝐼ɋ.Ɂ.ɌɈ = Кɨɬɫ ⋅ 𝐼ɤʹ. ݉𝑎𝑥 = ͳ,ͳ ⋅ ʹ͹Ͳ = ʹͻ͹А. 
 
ȼɵɱɢɫɥɢɦ ɫɨɝɥɚɫɧɨ (6.3) ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ: 
 𝐼C.Ɋ = 𝐼ɋ.Ɂ.ɌɈ⋅Кɫх௡𝑇 = ଶଽ଻⋅ଵଶ଴ = ͳͶ,ͺͷ А. 

 
ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɜɤɟ ɧɚ ɬɟɪɦɢɧɚɥɟ ɡɚɳɢɬ Iɫ.ɪ.ɭ = 14,9 Ⱥ, ɫ ɞɟɣɫɬɜɢɟɦ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ. 
Ɍɨɝɞɚ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɚ ɩɟɪɜɢɱɧɨɣ ɫɬɨɪɨɧɟ ɛɭɞɟɬ: 

 𝐼ɫ.ɡ.ɭ = 𝐼ɫ.ɪ.ɭ ⋅ ɬܭ = ͳͶ,ͻ ⋅ ͷͲ = ͹ͶͷȺ. 
 
ȼɵɛɟɪɟɦ ɭɫɬɚɜɤɢ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ: 
ɋɨɝɥɚɫɧɨ (6.1) ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ: 
 𝐼ɋ.Ɂ ൒ Кɧ

Кɜ
⋅ Кɫзɩ ⋅ 𝐼ɊȺȻ.ɆȺɏ = ଵ,ଵ଴,ଽ଺ ⋅ ͳ,ͺ ⋅ ͸ͳ,ͷ = ͳʹ͹ А. 

 
ȼɵɱɢɫɥɢɦ ɫɨɝɥɚɫɧɨ (6.3) ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ: 
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𝐼C.Ɋ = 𝐼ɋ.Ɂ⋅Кɫх௡𝑇 = ଵଶ଻⋅ଵଶ଴ = ͸,͵ͷ А. 

 
ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɜɤɟ ɧɚ ɬɟɪɦɢɧɚɥɟ ɡɚɳɢɬ Iɫ.ɪ.ɭ = 6,4 Ⱥ, ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ. 
Ɍɨɝɞɚ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɚ ɩɟɪɜɢɱɧɨɣ ɫɬɨɪɨɧɟ ɛɭɞɟɬ: 

 𝐼ɫ.ɡ.ɭ = ɬܭ ⋅ 𝐼ɫ.ɪ.ɭ = ͸,Ͷ ⋅ ʹͲ = ͳʹͺ Ⱥ 
 
ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɩɪɢɧɢɦɚɟɦ tɫɡ = 0,5 ɫ. 
ȼɵɛɟɪɟɦ ɭɫɬɚɜɤɢ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ: 
Ɋɚɫɫɱɢɬɚɟɦ ɫɨɝɥɚɫɧɨ (6.13) ɡɧɚɱɟɧɢɟ ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ ɥɢɧɢɢ, ɢ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɫɟɣ ɫɟɬɢ: 
 𝐼С𝛴 ≈ ௎ɧ⋅𝐿𝛴ଵ଴ = ଵ଴⋅ଵ଼,ଶ଻ସହ = Ͳ,ʹͶ А. 

 
ȼɵɱɢɫɥɢɦ ɫɨɝɥɚɫɧɨ (6.14) ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: 

 𝐼Ͳɫ.ɡ. ൒ КɨɬɫКɛɪ𝐼С = ͳ,ʹ ⋅ ͳ,ʹ ⋅ Ͳ,ʹͶ = Ͳ,͵Ͷͷ͸. 
 
Ɋɚɫɫɱɢɬɚɟɦ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ: 
 𝐼C.Ɋ = 𝐼ɋ.Ɂ⋅К˔х௡𝑇 = ଴,ଷସହ଺⋅ଵଶହ = Ͳ,Ͳͳ͵ͺ А. 

 
ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɜɤɟ ɧɚ ɬɟɪɦɢɧɚɥɟ ɡɚɳɢɬ Iɫ.ɪ.ɭ = 0,015 Ⱥ, ɫ ɞɟɣɫɬɜɢɟɦ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ. 
Ɍɨɝɞɚ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɚ ɩɟɪɜɢɱɧɨɣ ɫɬɨɪɨɧɟ ɛɭɞɟɬ: 
 𝐼ɫ.ɡ.ɭ = ɬܭ ⋅ 𝐼ɫ.ɪ.ɭ = Ͳ,Ͳͳͷ ⋅ ʹͷ = Ͳ,͵͹ͷ Ⱥ. 
 
ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɦ tɫɡ = 3 ɫ. 
 
6.3.1 Ɏɭɧɤɰɢɹ ɍɊɈȼ 
 
ɉɪɢ ɧɟ ɨɬɪɚɛɨɬɤɢ ɜɵɤɥɸɱɚɬɟɥɹ ɍɊɈȼ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɫɟɥɟɤɬɢɜɧɨɟ 

ɨɬɤɥɸɱɟɧɢɹ. ɉɪɢ ɨɬɤɚɡɟ ɜɵɤɥɸɱɚɬɟɥɹ ɫɬɨɪɨɧɵ ɇɇ, ɷɬɢɦ ɜɵɤɥɸɱɚɬɟɥɟɦ 
ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɜɵɤɥɸɱɚɬɟɥɶ ɫɬɨɪɨɧɵ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼɨɡɞɟɣɫɬɜɢɟ 
ɍɊɈȼ ɩɪɢ ɧɟ ɫɪɚɛɨɬɤɟ ɜɵɤɥɸɱɚɬɟɥɹ ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɧɭɬɪɢ 
ɭɫɬɪɨɣɫɬɜɚ Ȼɗ2502Ⱥ0102 ɮɭɧɤɰɢɢ ɜɤɥɸɱɚɸɬ  ɍɊɈȼ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ 
ɜɵɯɨɞɧɨɦɭ ɪɟɥɟ, ɚ ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ - ɫɢɝɧɚɥ ɍɊɈȼ ɜɵɞɚɟɬɫɹ ɜɨ ɜɧɟɲɧɸɸ 
ɫɯɟɦɭ. ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɍɊɈȼ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɜɪɚɬ ɫɯɟɦɵ ɩɨɫɥɟ 
ɧɨɪɦɚɥɶɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɍɊɈȼ ɦɨɠɧɨ ɩɪɢɧɹɬɶ 0.15 – 0.3 ɫɟɤ., ɫ 
ɭɱɟɬɨɦ ɤɚɱɟɫɬɜɚ ɩɪɢɦɟɧɹɟɦɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ. 

Ɋɚɫɱɟɬ ɭɫɬɚɜɤɢ ɩɪɨɢɡɜɟɞɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 𝐼ɫ.ɡ = Ͳ,ͳ ⋅ 𝐼ɋ.Ɂ.ɆɌɁ = Ͳ,ͳ ⋅ ͳͷͲ = ͳͷА. 
 
 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ: 
 𝐼C.Ɋ = 𝐼ɋ.Ɂ⋅Кɫх௡𝑇 = ଵହ⋅ଵଶ଴ = Ͳ,͹ͷ А. 

 
Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɨɫɬɚɥɶɧɵɯ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ɢɞɟɧɬɢɱɟɧ, ɩɨɷɬɨɦɭ, 

ɪɚɫɱɟɬ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 1.  
 
Ɍɚɛɥɢɰɚ 6 - ɍɫɬɚɜɤɢ ɊɁȺ ɞɥɹ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 10 ɤȼ 
 

ɮ
Ɏɢɞɟɪ 

ɍɫɬɚɜɤɚ ɌɈ ɍɫɬɚɜɤɚ ɍɊɈȼ ɍɫɬɚɜɤɚ ɆɌɁ 

Iɫɡ, Ⱥ tɫɡ, ɫ Iɫɡ, Ⱥ tɫɡ, ɫ Iɫɡ, Ⱥ tɫɡ, ɫ 

20-07 1500 0,1 - - 300 1,0 

20-08 7200 0 - - 1920 3,0/0 

20-09 7200 0,1 1920 3,0/0,5 900 4,5 

20-10 8400 0 - - 1200 2,0/0,5 

20-13 9000 0 - - 960 2,5/0,5 

20-14 9000 0 - - 960 3,0/0,5 

20-17 8400 0 - - 1200 2,0/0 

20-18 6960 0 1710 0,7/0,5 600 1,5 

20-24 3000 0 - - 600 1,5 

20-26 5100 0,1 2100 0,7/0,5 330 1,5 

20-27 8000 0,1 1200 2,0/0,5 900 2,5/0,5 

20-28 5760 0 - - 480 1,5 

20-29 8640 0 1200 1,5/0,5 528 2,5 

20-31 960 0 - - 100 1,0/0 

20-32 9000 0,1 1888 3,0/0,5 760 5,0 

20-33 6000 0 - - 600 2,0/0 

20-34 4000 0 - - 300 1,0 

20-35 5400 0 - - 900 1,5 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6 
 

20-36 9000 0 1620 3,0/0,5 810 5,0/0,5 

20-37 3700 0,1 1200 1,0/0,5 200 1,5/0,5 

20-38 7800 0,2 4128 1,0/0,5 840 2,5 

20-39 6480 0 1860 0,5 960 1,0/0,5 

20-40 8000 0,1 1200 2,0/0,5 900 3,0/0,5 

20-42 6480 0 1860 0,5 960 1,0/0,5 

20-47 7800 0,15 3000 0,7/0,5 340 1,5/0,5 

20-50 7002 0,1 3600 0,7/0,5 402 1,5/0,5 

20-51 7000 0,1 3600 0,7/0,5 400 1,5/0,5 

20-54 8100 0,1 1500 0,7/0,5 300 1,5/0,5 

20-58 7840 0,1 1600 0,7/0,5 360 1,5/0,5 

20-64 6420 0,1 2040 0,7/0,5 330 1,5/0,5 

20-66 8100 0,1 1860 1,0/0,5 390 1,5/0,5 

20-67 6420 0,1 2040 0,7/0,5 330 1,5/0,5 

20-69 9040 0,1 2640 2,0/0,5 1680 3,0/0,5 

 

6.4 Ɂɚɳɢɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ 

ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɱɚɫɬɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ. ɋ ɜɵɩɨɥɧɟɧɢɟɦ ɡɚɳɢɬɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɟɡɚɜɚɪɢɣɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ 
ɭɫɬɪɨɣɫɬɜ ȺȼɊ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɞɟɠɧɨɫɬɢ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ 
ɡɚɤɚɡɱɢɤɨɦ, ɡɚɳɢɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɁɆɇ) ɢɫɩɨɥɧɹɟɬɫɹ ɜ 
ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɦ ɜɢɞɟ. ɍɫɥɨɜɢɹɦɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɬɭɩɟɧɟɣ ɡɚɳɢɬ ɛɭɞɭɬ 
ɹɜɥɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɜɵɪɚɠɟɧɢɹ: 𝑈ɫ.з.ଵ ൑ Ͳ.͹𝑈Н,                     (6.32)   𝑈ɫ.з.ଶ ൑ Ͳ.ͷ𝑈Н,      𝑈ɫ.з.ଷ ൑ Ͳ.͵ͷ𝑈Н.                                            

ɝɞɟ Uɧ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Ɍɇ, ȼ.  
ɉɪɢ ɷɬɨɦ, ɭɫɬɚɜɤɢ ɩɨ ɜɪɟɦɟɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɨɝɪɚɧɢɱɟɧɧɵɯ 

ɞɢɚɩɚɡɨɧɚɯ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɢɫɩɨɥɶɡɭɟɦɵɦ ɬɟɪɦɢɧɚɥɨɦ: ݐɫ.з.ଵ = [Ͳ,ʹ. . .ͳͲͲ],  ɫ ݐɫ.з.ଶ = [Ͳ,ʹ. . .ͳͲͲ],  ɫ ݐɫ.з.ଷ = [Ͳ,ͳ. . .ͳͲͲ],  ɫ. 



52 
 

Ɋɚɫɫɱɢɬɚɟɦ ɧɚɩɪɹɠɟɧɢɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɬɭɩɟɧɟɣ ɁɆɇ ɫɨɝɥɚɫɧɨ (6.32): 𝑈ɫ.з.ଵ ൑ Ͳ,͹𝑈Н = Ͳ,͹ ⋅ ͳͲͲͲͲ = ͹ͲͲͲ В, 𝑈ɫ.з.ଶ ൑ Ͳ,ͷ𝑈Н = Ͳ,ͷ ⋅ ͳͲͲͲͲ = ͷͲͲͲ В, 𝑈ɫ.з.ଷ ൑ Ͳ,͵ͷ𝑈Н = Ͳ,͵ͷ ⋅ ͳͲͲͲͲ = ͵ͷͲͲ В. 
ȼɵɱɢɫɥɢɦ ɧɚɩɪɹɠɟɧɢɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ: 𝑈C.Ɋ.ͳ = 𝑈ɋ.Ɂ.ͳ ⋅ Кɫх்݊ = ͹ͲͲͲ ⋅ ͳͳͲͲ = ͹Ͳ В, 
 𝑈C.Ɋ.ʹ = 𝑈ɋ.Ɂ.ʹ ⋅ Кɫх்݊ = ͷͲͲͲ ⋅ ͳͳͲͲ = ͷͲ В, 
 𝑈C.Ɋ.͵ = 𝑈ɋ.Ɂ.͵ ⋅ Кɫх்݊ = ͵ͷͲͲ ⋅ ͳͳͲͲ = ͵ͷ В. 
 
ɋɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɡɚɞɚɧɢɟɦ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, 

ɭɫɬɚɜɤɢ ɩɨ ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɸɬɫɹ ɤɚɤ: ݐɫ.з.ଵ = ͳ ɫ, ݐɫ.з.ଶ = ͷ ɫ, ݐɫ.з.ଷ = ͳͲ ɫ. 
Ɂɧɚɱɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ 

(ɁɈɁɁ) ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ 
ɬɪɟɯɤɪɚɬɧɨɟ ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɫɟɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ 
ɞɥɹ ɧɟɟ ɪɟɠɢɦɚɯ. Ɂɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɡɹɬɨ ɢɡ 
ɡɚɞɚɧɢɹ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ: 

 𝑈ɫ.з. = ͵ ⋅ 𝑈଴ = ͵ ⋅ ʹͺͺ,͸͹ = ͺ͸͸ В. 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ ɡɚɳɢɬɵ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (Ɂɉɇ) 

ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɟɦ: 
                                  𝑈ɫ.з. ൒ ͳ,ͳͷ𝑈Н.           (6.33) 

 
Ɍɚɤ ɤɚɤ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɨɬɤɥɸɱɚɟɬɫɹ ɷɥɟɦɟɧɬ ɫɟɬɢ, ɬɨ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɫɱɢɬɚɬɶ ɭɫɬɚɜɤɭ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɜɪɚɬɚ Ɂɉɇ, ɤɨɬɨɪɚɹ 
ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ ɧɚ 5% ɦɟɧɶɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ[18]: 

 𝑈ɜɨзɜɪ. = ͳ,ͳ𝑈Н. 
 
Ɋɚɫɫɱɢɬɚɟɦ ɧɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɫɨɝɥɚɫɧɨ (6.33): 

 𝑈ɫ.з. ൒ ͳ,ͳͷ𝑈Н = ͳ,ͳͷ ⋅ ͳͲͲͲͲ = ͳͳͷͲͲ В. 
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ȼɵɱɢɫɥɢɦ ɧɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ: 
 𝑈C.Ɋ. = 𝑈ɋ.Ɂ. ⋅ Кɫх்݊ = ͳͳͷͲͲ ⋅ ͳͳͲͲ = ͳͳͷ В. 

ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ݐɫ.з. = Ͳ,ʹ ɫ. 
Ɋɚɫɫɱɢɬɚɟɦ ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɜɪɚɬɚ ɡɚɳɢɬɵ: 

 𝑈ɜ.з. = ͳ,ͳ𝑈Н = ͳ,ͳ ⋅ ͳͲͲͲͲ = ͳͳͲͲͲ В. 
 
ȼɵɱɢɫɥɢɦ ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɜɪɚɬɚ ɪɟɥɟ: 

 𝑈ȼ.Ɋ. = 𝑈ȼ.Ɂ. ⋅ Кɫх்݊ = ͳͳͲͲͲ ⋅ ͳͳͲͲ = ͳͳͲ В. 
 
ȼɪɟɦɹ ɜɨɡɜɪɚɬɚ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ݐɫ.з. = Ͳ,ʹ ɫ. 
 
 
 
 
 
 
 

  



54 
 

7. ɍɤɪɟɩɥёɧɧɵɣ ɪɚɫɱɟɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɬɚɧɰɢɢ «Ʉɚɥɢɧɢɧɫɤɚɹ» 

ɋɦɟɬɚ — ɷɬɨ ɨɮɢɰɢɚɥɶɧɵɣ ɞɨɤɭɦɟɧɬ, ɜ ɤɨɬɨɪɨɦ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɭɦɦɚ 
ɫɪɟɞɫɬɜ ɧɟɨɛɯɨɞɢɦɵɯ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɟɤɬɚ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɧɚ 
ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɉɋ 110/35/10 «Ʉɚɥɢɧɢɧɫɤɚɹ». Ɋɚɫɱɟɬ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ 
ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɚɫɯɨɞɚɯ: 

1. Ɏɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ;  
2. ɇɚɥɨɝɢ ɢ ɨɬɱɢɫɥɟɧɢɹ ɩɨ ɧɟɣ;  
3. Ɋɚɫɯɨɞɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɦɩɥɟɤɬɭɸɳɢɯ. 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ - ɷɬɨ ɫɭɦɦɚ ɮɢɧɚɧɫɨɜ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɩɪɨɟɤɬɚ. ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɚ 
ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɪɚɫɯɨɞɨɜ ɧɚ ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ, ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪ.  
Ʌɨɤɚɥɶɧɚɹ ɫɦɟɬɚ — ɷɬɨ ɢɫɯɨɞɧɵɣ ɫɦɟɬɧɵɣ ɞɨɤɭɦɟɧɬ, ɤɨɬɨɪɵɣ ɞɟɥɚɟɬɫɹ ɩɨ 

ɨɬɞɟɥɶɧɵɦ ɜɢɞɚɦ ɪɚɛɨɬ. Ɉɧ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɡɚɬɪɚɬɵ ɨɬɞɟɥɶɧɨ ɜɡɹɬɵɯ ɭɱɚɫɬɤɨɜ. 
Ʌɨɤɚɥɶɧɚɹ ɫɦɟɬɚ ɫɱɢɬɚɟɬɫɹ ɫɚɦɨɣ ɩɪɢɦɢɬɢɜɧɨɣ. ɋɨɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ 

ɬɚɛɥɢɰɵ ɢɡ ɞɜɭɯ ɜɡɚɢɦɨɡɚɜɢɫɢɦɵɯ ɱɚɫɬɟɣ. ȼ ɩɟɪɜɨɣ ɱɚɫɬɢ ɭɤɚɡɵɜɚɟɬɫɹ 
ɩɟɪɟɱɟɧɶ ɪɚɛɨɬ, ɢɯ ɲɢɮɪ, ɡɚɬɪɚɬɵ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɢ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ. ȼɨ - 
ɜɬɨɪɨɣ ɱɚɫɬɢ ɭɤɚɡɵɜɚɸɬɫɹ ɭɬɨɱɧɟɧɧɵɟ ɡɚɬɪɚɬɵ. Ɉɧɢ ɜɵɪɚɠɚɸɬɫɹ ɜ ɞɟɧɟɠɧɨɦ 
ɷɤɜɢɜɚɥɟɧɬɟ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ. ɂɬɨɝ ɩɨ ɫɦɟɬɟ ɷɬɨ ɫɬɨɢɦɨɫɬɶ 
ɩɥɚɧɢɪɭɟɦɵɯ ɪɚɛɨɬ.  

ɋɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɜ ɥɨɤɚɥɶɧɵɯ ɫɦɟɬɚɯ ɦɨɠɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ ɜ ɞɜɭɯ 
ɭɪɨɜɧɹɯ ɰɟɧ:  

1. ȼ ɰɟɧɚɯ ɛɚɡɢɫɧɨɝɨ ɭɪɨɜɧɹ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɫɦɟɬɧɵɯ ɧɨɪɦ ɢ ɰɟɧ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ 01.01.2000 ɝ.;  

2. ȼ ɬɟɤɭɳɢɯ ɰɟɧɚɯ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɧɚ ɨɫɧɨɜɟ ɰɟɧ, ɫɥɨɠɢɜɲɢɯɫɹ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ.  

ɉɨɥɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7 
ɉɨɥɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɴɟɤɬɚ ɜɤɥɸɱɚɟɬ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨ-

ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ: 
  ʠ˒ = ʠ˔ˏ˓ + ʠˑ˄ + ʠ˒˓,                                                  (7.1) 

 
ɝɞɟ ʠ˔ˏ˓  –  ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɨɡɜɟɞɟɧɢɸ 

ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɦɨɧɬɚɠ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ʠˑ˄ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ʠ˒˓ – ɩɪɨɱɢɟ ɢ ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ, ɜɤɥɸɱɚɸɳɢɟ ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɪɚɛɨɬɵ; ɚɜɬɨɪɫɤɢɣ ɧɚɞɡɨɪ, ɩɨɞɝɨɬɨɜɤɭ ɤɚɞɪɨɜ, 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɢ ɞɪ.      

ɋɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɥɨɤɚɥɶɧɨɣ ɫɦɟɬɟ ɜɤɥɸɱɚɟɬ 
ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɢ ɫɦɟɬɧɭɸ ɩɪɢɛɵɥɶ: 

 



55 
 

 ʠ˔ˏ˓ = ʠ˒ˊ + ʠː + ʟ˔ˏ,                                                   (7.2) 
 
ɝɞɟ    ʠ˒ˊ – ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɜɤɥɸɱɚɸɳɢɟ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, 

ɢɡɞɟɥɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ, ɨɩɥɚɬɭ ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɲɢɧ; 

 ʠː – ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ, ɨɯɜɚɬɵɜɚɸɳɢɟ ɡɚɬɪɚɬɵ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ; ʟ˔ˏ – ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ, ɫɭɦɦɚ ɫɪɟɞɫɬɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɤɪɵɬɢɹ 
ɪɚɫɯɨɞɨɜ.     

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɜɤɥɸɱɚɸɬ: 
 ʠ˒ˊ = ʠˊ˒ + ʠэˏ + ʠˏ˃˕,                                               (7.3)    
 
ɝɞɟ   ʠˊ˒  – ɫɞɟɥɶɧɚɹ ɢ ɩɨɜɪɟɦɟɧɧɚɹ ɨɩɥɚɬɚ ɬɪɭɞɚ ɪɚɛɨɱɢɯ; 
 ʠэˏ – ɪɚɫɯɨɞɵ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ʠˏ˃˕ – ɪɚɫɯɨɞɵ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ.  
ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɢɧɚɱɟ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɟɞɢɧɢɱɧɵɯ 
ɪɚɫɰɟɧɨɤ: 
                                          ʠ˒ˊ = ∑ 𝑊𝑖 ∙ 𝑃𝑐𝑖𝐼𝑖=ଵ  ,                                                      (7.4)    

 
ɝɞɟ    𝑊𝑖 – ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ i-ɝɨ ɜɢɞɚ; 
 𝑃𝑐𝑖 – ɰɟɧɚ (ɪɚɫɰɟɧɤɚ) ɡɚ ɟɞɢɧɢɰɭ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɨɣ ɪɚɛɨɬɵ; 
 i=1…I – ɱɢɫɥɨ ɪɚɛɨɬ ɧɚ ɨɛɴɟɤɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  
ɋɬɨɢɦɨɫɬɶ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ: 
Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ                                                85 949,641 ɬɵɫ. ɪɭɛ.  
ɜ ɬɨɦ ɱɢɫɥɟ:  
Ɏɨɧɞ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ                    1 800,000 ɬɵɫ. ɪɭɛ.         
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ                        84 149,641 ɬɵɫ.  ɪɭɛ.      
Ȼɚɡɢɫɧɵɟ ɢɧɞɟɤɫɵ ɭɞɨɪɨɠɚɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 2020 ɝ. ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɤ 2000 ɝ. ɫ ɭɱɟɬɨɦ ɢɧɮɥɹɰɢɢ ɫɨɫɬɚɜɥɹɸɬ: 
1.  ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ               = 4,81; 
2.  Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ                        = 4,039. 

ɉɨɫɥɟ ɪɚɫɱёɬɚ ɜɟɥɢɱɢɧɵ ɩɪɹɦɵɯ ɡɚɬɪɚɬ ɩɟɪɟɯɨɞɢɦ ɤ ɨɩɪɟɞɟɥɟɧɢɸ 
ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ.     

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ: 
                                     

  ʠː = ʠˊ˒ ∙ 𝐼 ˒ ∙ 𝑘ːଵ଴଴ = ሺʠˊ˒˔ + ʠˊ˒ˏሻ ∙ 𝐼 ˒ ∙ 𝑘ːଵ଴଴                                 (7.5)             

                            
ɋɧ = 1800,000 · 4,039 · 0,95 = 6 906,69 ɬɵɫ. ɪɭɛ    
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ɝɞɟ   ʠˊ˒  – ɫɭɦɦɚɪɧɚɹ ɜɟɥɢɱɢɧɚ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ; 𝐼 ˒ – ɢɧɞɟɤɫ ɬɟɤɭɳɟɝɨ ɭɪɨɜɧɹ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɭɪɨɜɧɸ 2000 ɝ.; 

 𝑘ː – ɧɨɪɦɚɬɢɜ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ, ɪɟɤɨɦɟɧɞɭɟɦɵɣ Ƚɨɫɫɬɪɨɟɦ Ɋɨɫɫɢɢ 
– 0,95.    

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɨɣ ɱɚɫɬɶɸ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɧɟ ɨɬɧɨɫɢɬɫɹ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ. Ɋɚɡɦɟɪ 
ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɨɩɪɟɞɟɥɹɟɦ ɧɚ ɨɫɧɨɜɟ ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɨɛɳɟɨɬɪɚɫɥɟɜɵɯ 
ɧɨɪɦɚɬɢɜɨɜ ɨɬ ɨɩɥɚɬɵ ɬɪɭɞɚ ɪɚɛɨɱɢɯ: 
                           ʟ˔ˏ = ʠˊ˒ ∙ 𝐼 ˒ ∙ 𝑘ːଵ଴଴ = ሺʠˊ˒˔ + ʠˊ˒ˏሻ ∙ 𝐼 ˒ ∙ 𝑘ːଵ଴଴ ,                              (7.6) 

       
Ɋɫɦ = 7 270,2 · 0,65 = 4 725,63 ɬɵɫ. ɪɭɛ.    
 
ɝɞɟ  ʠˊ˒   – ɫɭɦɦɚɪɧɚɹ ɜɟɥɢɱɢɧɚ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɱɢɯ; 
 𝐼 ˒ – ɢɧɞɟɤɫ ɬɟɤɭɳɟɝɨ ɭɪɨɜɧɹ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɤ ɭɪɨɜɧɸ 2000 ɝ.; 
kɩ – ɧɨɪɦɚɬɢɜ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ, ɪɟɤɨɦɟɧɞɭɟɦɵɣ Ƚɨɫɫɬɪɨɟɦ Ɋɨɫɫɢɢ – 

0,65.    
ɉɟɪɟɫɱɟɬ ɥɨɤɚɥɶɧɨɣ ɫɦɟɬɵ ɜ ɬɟɤɭɳɢɟ ɰɟɧɵ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɛɚɡɢɫɧɨ-ɢɧɞɟɤɫɧɨɝɨ ɦɟɬɨɞɚ    
ɉɪɢ ɞɟɬɚɥɶɧɨɦ ɩɟɪɟɫɱɟɬɟ ɜ ɬɟɤɭɳɢɟ ɰɟɧɵ ɢɧɞɟɤɫɢɪɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɷɥɟɦɟɧɬɵ ɥɨɤɚɥɶɧɨɣ ɫɦɟɬɵ: ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ; ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɢ ɦɚɬɟɪɢɚɥɨɜ.    

Ɂɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ ɬɵɫ. ɪɭɛ. ɪɚɫɱɟɬɧɨɝɨ ɝɨɞɚ τ: 
                                                   ʠ𝜏 = ʠˏ ∙ ʠ𝜏                                                               (7.7) 

 
ɝɞɟ  ʠˏ – ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ 2000 ɝ.; 
 ʠ𝜏  – ɛɚɡɢɫɧɵɟ ɢɧɞɟɤɫɵ ɭɞɨɪɨɠɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɤ ɪɚɫɱɟɬɧɨɦɭ ɝɨɞɭ τ: 

                 ʠ𝜏   = 84149,641 · 4,81 = 404 759,773 ɬɵɫ. ɪɭɛ     
 
Ɂɚɬɪɚɬɵ ɧɚ ɨɫɧɨɜɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɨ ɦɨɧɬɚɠɭ ɢ ɧɚ ɡɚɪɚɛɨɬɧɭɸ 

ɩɥɚɬɭ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɸ ɦɚɲɢɧ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ: 
                                              ʠˊ˒𝜏 = ʠˊ˒ ∙ 𝐼𝜏 = ሺʠˊ˒˔ + ʠˊ˒ˏሻ ∙ 𝐼𝜏                            (7.8)    

 
ɝɞɟ ʠˊ˒ – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɬɧɢɤɨɜ ɜ ɪɚɫɰɟɧɤɚɯ 2000 ɝ.; 𝐼𝜏  – ɛɚɡɢɫɧɵɣ ɢɧɞɟɤɫ ɭɜɟɥɢɱɟɧɢɹ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɤ ɪɚɫɱɟɬɧɨɦɭ ɝɨɞɭ 

τ.    
 

ɋɡɩ = 1800,000 · 4,039 = 7 270,2 ɬɵɫ.ɪɭɛ 
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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɹɦɵɯ ɡɚɬɪɚɬ ɩɪɨɫɭɦɦɢɪɭɟɦ ɩɨɥɭɱɟɧɧɵɟ ɩɨ 
ɮɨɪɦɭɥɚɦ (7.7) ɢ (7.8) ɪɟɡɭɥɶɬɚɬɵ.     

Ɋɚɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ    
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɥɨɤɚɥɶɧɵɯ ɫɦɟɬ ɧɚ ɩɪɢɨɛɪɟɬɚɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɭɱɢɬɵɜɚɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɬɚɪɭ ɢ ɭɩɚɤɨɜɤɭ, ɬɪɚɧɫɩɨɪɬɧɵɟ 
ɪɚɫɯɨɞɵ, ɡɚɝɨɬɨɜɢɬɟɥɶɧɨ-ɫɤɥɚɞɫɤɢɟ ɪɚɫɯɨɞɵ ɢ ɧɚɰɟɧɤɚ ɬɨɪɝɨɜɵɯ 
ɨɪɝɚɧɢɡɚɰɢɣ: 

                                 ʠˇˑ˒ = ʠˊч + ʠ˕˖ + ʠ˕˓ + ʠˑ˄ + ʠˍˑˏ + ʠˊ˔                             (7.9) 
  ɝɞɟ    ʠˊч  – ɫɬɨɢɦɨɫɬɶ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ; 

 ʠ˕˖ – ɪɚɫɯɨɞɵ ɧɚ ɬɚɪɭ ɢ ɭɩɚɤɨɜɤɭ; 
           ʠ˕˓ – ɬɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ; 
           ʠˍˑˏ – ɪɚɫɯɨɞɵ ɧɚ ɤɨɦɩɥɟɤɬɚɰɢɸ; 
           ʠˊ˔ – ɡɚɝɨɬɨɜɢɬɟɥɶɧɨ-ɫɤɥɚɞɫɤɢɟ ɪɚɫɯɨɞɵ.    
ȼɫɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ 

ɩɪɢɨɛɪɟɬɟɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ 
ɨɩɪɟɞɟɥɸɬɫɹ ɤɚɤ ɞɨɥɹ ɨɬ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ: 

1.ɋɬɨɢɦɨɫɬɶ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ 
 ʠˊч = 𝑘ˊч ∙ ʠ଴,                                                        (7.10) 
 
2.Ɋɚɫɯɨɞɵ ɧɚ ɬɚɪɭ ɢ ɭɩɚɤɨɜɤɭ 

           ʠ˕˖ = 𝑘˕˖ ∙ ʠ଴,                                                     (7.11)    
 
3.Ɍɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ 

             ʠ˕˓ = 𝑘˕˓ ∙ ʠ଴,                                                     (7.12)    
 
4.ɋɬɨɢɦɨɫɬɶ ɭɫɥɭɝ ɩɨɫɪɟɞɧɢɱɟɫɤɢɯ ɢ ɫɛɵɬɨɜɵɯ ɨɪɝɚɧɢɡɚɰɢɣ 

           
 ʠ˔˄ = 𝑘˔˄ ∙ ʠ଴,                                                     (7.13)    
 
5.Ɋɚɫɯɨɞɵ ɧɚ ɤɨɦɩɥɟɤɬɚɰɢɸ 

             
 ʠˍˑˏ = 𝑘ˍˑˏ ∙ ʠ଴,                                                 (7.14)    
 
6.Ɂɚɝɨɬɨɜɢɬɟɥɶɧɨ-ɫɤɥɚɞɫɤɢɟ ɪɚɫɯɨɞɵ 

        ʠˊ˔ = 𝑘ˊ˔ ∙ ʠ଴,                                                      (7.15)    
 
ɝɞɟ   𝑘ˊч = 0,02 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɬɨɢɦɨɫɬɶ ɡɚɩɱɚɫɬɟɣ; 
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𝑘˕˖ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɯɨɞɵ ɧɚ ɬɚɪɭ ɢ ɭɩɚɤɨɜɤɭ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɞɥɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 0,015; 

 𝑘˕˓ = 0,03 – ɬɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ; 𝑘˔˄ = 0,05 – ɫɧɚɛɠɟɧɱɟɫɤɨ-ɫɛɵɬɨɜɚɹ ɧɚɰɟɧɤɚ; 
 𝑘ˍˑˏ = 0,005 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɯɨɞɵ ɧɚ ɤɨɦɩɥɟɤɬɚɰɢɸ; 
 𝑘ˊ˔ = 0,012 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɝɨɬɨɜɢɬɟɥɶɧɨ-ɫɤɥɚɞɫɤɢɟ 

ɪɚɫɯɨɞɵ; 
 ɋ0 – ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

           ʠ˓˃˔х.ˑ˄ˑ˓ = ʠˇˑ˒ + ʠ଴,                                         (7.16)    
 

ɋɪɚɫɯ.ɨɛɨɪ =11107,752 + 84 149,641  = 95257,393 ɬɵɫ. ɪɭɛ. 
 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ     
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɦ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
                                            
   ʠˏ˃˕ = ʠˑ˕˒ + ʠ˕˓ + ʠ˕˖ + ʠˊ˔˓.                              (7.17)   

 
ɝɞɟ   ʠˑ˕˒  – ɨɬɩɭɫɤɧɚɹ ɰɟɧɚ ɩɨɫɬɚɜɳɢɤɚ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɢɡɞɟɥɢɹ ɢɥɢ 

ɤɨɧɫɬɪɭɤɰɢɢ; 
 ʠ˕˓ – ɬɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ; ʠ˕˖  – ɪɚɫɯɨɞɵ ɧɚ ɬɚɪɭ ɢ ɭɩɚɤɨɜɤɭ; 
ɋɡɫɪ - ɡɚɝɨɬɨɜɢɬɟɥɶɧɨ-ɫɤɥɚɞɫɤɢɟ ɪɚɫɯɨɞɵ.    
     
ɋɦɚɬ = 84 149,641+2524,489+1262,244+1009,795 =4796,528 ɬɵɫ. ɪɭɛ.      
 
Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɢ ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ     
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 

ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɧɨɪɦɚɬɢɜɚɦ ɋɛɨɪɧɢɤɚ ɫɦɟɬɧɵɯ ɧɨɪɦ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ 
ɡɢɦɧɟɟ ɜɪɟɦɹ.  

Ɋɚɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ 
ɨɫɭɳɟɫɬɜɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

                                                 
 ʠ𝜏́ = 𝑘ˊ ∙ ʠ˔ˏ˓𝜏                                                         (7.18) 
 
ɝɞɟ 𝑘ˊ – ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɫɦɟɬɧɚɹ ɧɨɪɦɚ, ɭɱɢɬɵɜɚɸɳɚɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɡɚ ɬɪɚɬɵ ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɢ ɪɚɛɨɬɟ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ.    
ɋɪɟɞɧɟɝɨɞɨɜɭɸ ɫɦɟɬɧɭɸ ɧɨɪɦɭ ɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɜɢɞɵ ɪɚɛɨɬ 

ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɧɨɪɦɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɩɨ 
ɤɨɧɫɬɪɭɤɰɢɹɦ ɢ ɜɢɞɚɦ ɪɚɛɨɬ, ɩɪɢɜɟɞɟɧɧɚɹ ɜ ɪɚɡɞɟɥɟ II Ƚɗɋɇ 81-05-02-2001 
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ɭɦɧɨɠɚɟɬɫɹ ɧɚ ɭɞɟɥɶɧɵɣ ɜɟɫ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ ɜ ɝɨɞɭ ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɧɨɣ 
ɡɨɧɵ, ɤ ɤɨɬɨɪɨɦɭ ɨɬɧɨɫɢɬɫɹ ɪɟɝɢɨɧ: 
 

ɋɡ= 423662,293·0,0203 =8600,344 ɬɵɫ.ɪɭɛ. 
 
Ɂɚɬɪɚɬɵ ɧɚ ɩɨɞɜɢɠɧɨɣ ɢ ɪɚɡɴɟɡɞɧɨɣ ɯɚɪɚɤɬɟɪ ɪɚɛɨɬɵ    
Ⱦɚɧɧɵɣ ɜɢɞ ɡɚɬɪɚɬ ɨɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

                                                 ʠ˓ˋ𝜏 = 𝑘˓ ∙ ʠˊ˒𝜏                                                             (7.19)      
 
ɝɞɟ ʠ˓ˋ𝜏  – ɫɭɦɦɚɪɧɚɹ ɜɟɥɢɱɢɧɚ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

ɪɚɛɨɱɢɯ; 𝑘˓  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɜɟɥɢɱɟɧɢɟ ɡɚɬɪɚɬ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɡɴɟɡɞɧɵɦ ɢ ɩɨɞɜɢɠɧɵɦ ɯɚɪɚɤɬɟɪɨɦ ɪɚɛɨɬɵ 
0,15.    
      

ɋɪɢɩ = 7 270,2 · 0,15 = 1090,53 ɬɵɫ. ɪɭɛ.      
 
ȼ ɫɨɫɬɚɜ ɫɜɨɞɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ, ɡɚɬɪɚɬɵ ɧɚ ɞɨɛɪɨɜɨɥɶɧɨɟ 

ɫɬɪɚɯɨɜɚɧɢɟ ɜɤɥɸɱɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ ɞɨ 3% ɨɬ ɫɭɦɦɵ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ, ɫɨɝɥɚɫɧɨ ɉɨɫɬɚɧɨɜɥɟɧɢɸ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 31.05.2000 ɝɨɞɚ №20.  

Ɋɚɡɦɟɪ ɫɪɟɞɫɬɜ ɧɚ ɩɨɤɪɵɬɢɟ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ ɩɨ ɞɨɛɪɨɜɨɥɶɧɨɦɭ 
ɫɬɪɚɯɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɦ: 
                                                 
  ʠ˔˕𝜏 = 𝑘˔˕ ∙ ʠ˔ˏ˓𝜏                                                    (7.20)    

 
ɝɞɟ 𝑘˔˕ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɞɨɛɪɨɜɨɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ 
ɞɟɹɬɟɥɶɧɨɫɬɢ.    

 
ɋɫɬɪ = 423662,293 · 0,03  = 12709,868 ɬɵɫ. ɪɭɛ. 
 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɟɦɢɪɨɜɚɧɢɟɦ ɡɚ ɜɜɨɞ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɴɟɤɬɨɜ ɜ ɫɪɨɤ. Ɉɩɥɚɬɚ ɩɪɟɦɢɣ ɡɚ ɜɜɨɞ ɨɛɴɟɤɬɨɜ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɩɪɟɞɟɥɹɟɦ ɨɬ ɬɟɤɭɳɟɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ ɩɨ ɨɛɴɟɤɬɭ: 
                 

 ʠэˍ˔𝜏 = 𝑘эˍ˔ ∙ ʠ˔ˏ˓𝜏                                                          (7.21) 
 
ɝɞɟ ʠ˔ˏ˓𝜏  – ɫɦɟɬɧɚɹ ɧɨɪɦɚ, ɭɱɢɬɵɜɚɸɳɚɹ ɪɚɡɦɟɪ ɫɪɟɞɫɬɜ ɧɚ 

ɩɪɟɦɢɪɨɜɚɧɢɟ ɡɚ ɜɜɨɞ ɜ ɞɟɣɫɬɜɢɟ ɨɛɴɟɤɬɚ.    
 

ɋɷɤɫ = 423662,293 · 0,025 = 10591,557 ɬɵɫ. ɪɭɛ. 
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ɋɭɦɦɭ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɢ ɩɪɨɱɢɯ ɡɚɬɪɚɬ ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ ɫɭɦɦɭ 
ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɤɨɬɨɪɚɹ ɪɚɜɧɹɟɬɫɹ 32 992,299 ɬɵɫ.ɪɭɛ.      

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɪɟɡɟɪɜ ɫɪɟɞɫɬɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ. 
ɇɚɡɧɚɱɟɧɢɟ ɪɟɡɟɪɜɚ ɫɪɟɞɫɬɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ ɫɨɫɬɨɢɬ ɜ 
ɜɨɡɦɟɳɟɧɢɢ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ, ɩɨɹɜɢɜɲɢɯɫɹ ɜ ɯɨɞɟ ɭɬɨɱɧɟɧɢɹ 
ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɢɥɢ ɢɡɦɟɧɟɧɢɹ ɭɫɥɨɜɢɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɋɚɡɦɟɪ 
ɨɬɱɢɫɥɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 2% ɨɬ ɩɨɥɧɨɣ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɞɥɹ 
ɨɛɴɟɤɬɨɜ ɫɨɰɢɚɥɶɧɨɣ ɫɮɟɪɵ ɢ ɧɟ ɛɨɥɟɟ 3% - ɞɥɹ ɨɛɴɟɤɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ: 
                                     ʠːˈ𝜏 = 𝑘ːˈ ∙ ʠ𝜏                                                                (7.22) 

 
ɝɞɟ  𝑘ːˈ   – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɦɟɪ ɪɟɡɟɪɜɚ ɧɚ 

ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ.      
 
ɋɧɟ = ((423662,293+95257,393 +88946,196+32 992,299 ) · 0,03 = 

19225,745 ɬɵɫ ɪɭɛ.      
 
Ɂɧɚɱɟɧɢɟ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɢ ɩɪɨɱɢɯ ɡɚɬɪɚɬ ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ 

ɫɭɦɦɭ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ, ɩɪɨɱɢɯ ɡɚɬɪɚɬ ɢ ɧɟɩɪɟɞɜɢɞɟɧɧɵɯ ɪɚɫɯɨɞɨɜ, ɤɨɬɨɪɨɟ 
ɪɚɜɧɹɟɬɫɹ 52218,044 ɬɵɫ.ɪɭɛ.      

ɉɨɥɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɬɟɤɭɳɢɯ 
ɰɟɧɚɯ.                     

ɉɨɥɧɭɸ ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ ɫɭɦɦɭ 
ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɢ ɩɪɨɱɢɯ ɡɚɬɪɚɬ, ɪɚɫɯɨɞɨɜ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɬɟɤɭɳɢɯ 
ɰɟɧɚɯ ɢ ɡɚɬɪɚɬ ɧɚ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ ɢ ɪɚɜɧɹɟɬɫɹ 568 937,73 
ɬɵɫ. ɪɭɛ.           

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɦɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.    
 
Ɍɚɛɥɢɰɚ 7- ɉɨɥɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ  
 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

ɐɟɧɚ ɡɚ 
ɟɞ. 

ɐɟɧɚ 
ɨɛɳɚɹ. 
ɬɵɫ.ɪɭɛ 

1 ɋɢɫɬɟɦɚ SCADA ɒɬ. 1 78 354,000 78 354,000 
2 ɊȼȺ/TEL10/12,5/630 ɍ1 ɒɬ. 10 396,000 3960,000 
3 VL12-10-20-1250-2-02 ɍ3 ɒɬ. 24 44,818 1075,632 
4 Ɍɟɪɦɢɧɚɥɵ ɡɚɳɢɬɵ 

Ȼɗ2502Ⱥ0102 
ɒɬ. 19 40,000 760,000 

ɂɬɨɝɨ: 84 149,641 
 
ȼ ɬɚɛɥɢɰɟ 8 ɩɪɟɞɫɬɚɜɥɟɧɚ ɥɨɤɚɥɶɧɚɹ ɫɦɟɬɚ ɡɚɬɪɚɬ. 
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Ɍɚɛɥɢɰɚ 8 - ɉɨɥɧɚɹ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜ ɬɟɤɭɳɢɟ ɰɟɧɚɯ.  
 
№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ʉɨɷɮɮɢɰɢɟɧɬ, 

ɨɬɧ. ɟɞ. 
Ɂɧɚɱɟɧɢɟ, 
ɬɵɫ.ɪɭɛ.  

 
1 Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ (01.01.2000 ɝ.)         
 Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ  1 800,000 
 ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ  84 149,641 
2 ɉɟɪɟɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɬɟɤɭɳɢɟ ɰɟɧɵ         

 ɍɞɨɪɨɠɚɧɢɟ ɡɚɬɪɚɬ ɧɚ ɡɚɪɚɛɨɬɧɭɸ 
ɩɥɚɬɭ 

4,039 7 270,2 

 ɍɞɨɪɨɠɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ 4,81 404 759,773 
 ȼɫɟɝɨ ɩɪɹɦɵɯ ɡɚɬɪɚɬ ɜ ɬɟɤɭɳɢɯ 

ɰɟɧɚɯ: 
  

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 0,95 6 906,69 
 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥ ɨɪɝɚɧɢɡɚɰɢɢ 0,65 4 725,63 
 ȼɫɟɝɨ ɡɚɬɪɚɬ ɧɚ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 

ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ ɩɨ ɫɦɟɬɟ: 
 423662,293 

3. ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɫɦɟɬɟ:   
 ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 

ɬɟɤɭɳɢɯ ɰɟɧɚɯ 
 84 149,641 

 Ɋɚɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

  

 ɂɡɞɟɪɠɤɢ ɧɚ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ 0,02 1682,992 
 Ɋɚɫɯɨɞ ɧɚ ɬɚɪɭ ɢ ɭɩɚɤɨɜɤɭ 0,015 1262,244 
 Ɍɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ 0,03 2524,489 
 ɋɧɚɛɠɟɧɱɟɫɤɨ – ɫɛɵɬɨɜɚɹ ɧɚɰɟɧɤɚ 0,05 4207,482 
 Ɂɚɝɨɬɨɜɢɬɟɥɶɧɨ – ɫɤɥɚɞɫɤɢɟ 

ɪɚɫɯɨɞɵ 
0,012 

1009,795 
 Ɂɚɬɪɚɬ  ɧɚ ɤɨɦɩɥɟɤɬɚɰɢɸ 0,005 420,748 
 ȼɫɟɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 

ɨɛɨɪɭɞɨɜɚɧɢɟ: 
 11107,752 

 ȼɫɟɝɨ ɪɚɫɯɨɞɨɜ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ 
ɬɟɤɭɳɢɯ ɰɟɧɚɯ 

 95257,393 

4 ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɫɦɟɬɟ:   
 Ɉɩɬɨɜɚɹ ɰɟɧɚ ɧɚ ɦɚɬɟɪɢɚɥɵ ɜ 

ɬɟɤɭɳɢɯ ɰɟɧɚɯ 
 84 149,641 

 Ɋɚɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɧɚ ɦɚɬɟɪɢɚɥɵ 

  

 Ɍɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ 0,03 2524,489 
 Ɂɚɬɪɚɬɵ ɧɚ ɬɚɪɭ ɢ ɭɩɚɤɨɜɤɭ 0,015 1262,244 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8 
 

 Ɂɚɝɨɬɨɜɢɬɟɥɶɧɨ – ɫɤɥɚɞɫɤɢɟ 
ɡɚɬɪɚɬɵ 

0,012 1009,795 

 ȼɫɟɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 
ɦɚɬɟɪɢɚɥɵ: 

 4796,528 

 ȼɫɟɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜ 
ɬɟɤɭɳɢɯ ɰɟɧɚɯ 

 88946,196 

5 Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɢ ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ 
ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ: 

  

 Ɋɚɫɯɨɞɵ ɧɚ ɪɚɛɨɬɭ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ 0,0203 8600,344 
 Ɋɚɫɯɨɞɵ ɧɚ ɩɨɞɜɢɠɧɨɣ ɯɚɪɚɤɬɟɪ 

ɪɚɛɨɬɵ 
0,15 1090,53 

 Ɋɚɫɯɨɞɵ ɧɚ ɞɨɛɪɨɜɨɥɶɧɨɟ 
ɫɬɪɚɯɨɜɚɧɢɟ 

0,03 12709,868 

 Ɋɚɫɯɨɞɵ ɧɚ ɩɪɟɦɢɪɨɜɚɧɢɟ ɡɚ ɜɜɨɞ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ 

0,025 10591,557 

ɋɭɦɦɚ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɢ ɩɪɨɱɢɯ 
ɡɚɬɪɚɬ 

 32 992,299 

 ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ ɢ 
ɡɚɬɪɚɬɵ 

0,03 19225,745 

 ȼɫɟɝɨ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɢ ɩɪɨɱɢɯ 
ɡɚɬɪɚɬ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ: 

 52218,044 

 ɉɨɞɪɨɛɧɚɹ ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɜ 
ɬɟɤɭɳɢɯ ɰɟɧɚɯ: 

 660083,926 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɥ ɩɪɢɧɰɢɩ ɜɵɛɨɪɚ ɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɰɢɮɪɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ. 
ɉɪɨɜёɥ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɪɭɛɟɠɧɨɝɨ ɢ ɪɨɫɫɢɣɫɤɨɝɨ ɨɩɵɬɚ ɜɧɟɞɪɟɧɢɹ ɰɢɮɪɨɜɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɩɨɞɫɬɚɧɰɢɹ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ. ɉɪɨɜɟɥ ɜɵɛɨɪ ɜɚɤɭɭɦɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɟɤɥɨɭɡɟɪɨɜ. ȼɧɟɞɪɢɥ ɫɢɫɬɟɦɭ ɩɪɨɝɪɚɦɦ SCADA ɞɥɹ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɨɦɨɳɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɞɢɫɩɟɬɱɟɪɭ. ɉɪɨɢɡɜɟɥ ɥɨɤɚɥɶɧɵɣ 
ɪɚɫɱɟɬ ɫɦɟɬɵ ɡɚɬɪɚɬ.  

ȼ ɞɚɥɶɧɟɣɲɟɦ ɧɭɠɧɨ ɩɪɨɞɨɥɠɢɬɶ ɪɚɛɨɬɭ ɩɨ ɜɧɟɞɪɟɧɢɸ ɰɢɮɪɨɜɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɩɨɞɫɬɚɧɰɢɹɯ Ɋɨɫɫɢɢ ɷɬɨ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬ  SAIFI ɢ SAIDI ɢ 
ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ ɭɫɥɭɝ ɩɨ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɸ ɨɛɴɟɤɬɨɜ.  
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Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɦɧɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ 
ɜ ɪɚɛɨɬɟ ɦɚɬɟɪɢɚɥɵ ɢ ɤɨɧɰɟɩɰɢɢ ɢɡ ɨɩɭɛɥɢɤɨɜɚɧɧɨɣ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢ 
ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɢɦɟɸɬ ɫɫɵɥɤɢ ɧɚ ɧɢɯ. 

Ɉɬɩɟɱɚɬɚɧɨ ɜ  1  ɷɤɡɟɦɩɥɹɪɟ. 
 
Ȼɢɛɥɢɨɝɪɚɮɢɹ    ɧɚɢɦɟɧɨɜɚɧɢɣ. 
  
ɗɥɟɤɬɪɨɧɧɵɣ  ɷɤɡɟɦɩɥɹɪ ɫɞɚɧ ɧɚ ɤɚɮɟɞɪɭ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
«______» ____________ _________ 

     (ɞɚɬɚ) 
 

 
                     
 (ɩɨɞɩɢɫɶ) (ɎɂɈ) 
 



 


