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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 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

__________         Ƚ.ɇ. ɑɢɫɬɹɤɨɜ 
                                                                                                                                  ɩɨɞɩɢɫɶ                            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

«____» ____________ 2020ɝ. 
 
 

 
 

ȼɕɉɍɋɄɇȺə ɄȼȺɅɂɎɂɄȺɐɂɈɇɇȺə ɊȺȻɈɌȺ 
 

13.03.03 «ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ» 
(ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɨɫɬɢ) 

 
 

Ɋɟɤɨɧɫɬɪɭɤɰɢɹ Ɋɍ - 10 ɤȼ ɉɋ 110/35/10 «ɄɋɄ» ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ 
ɰɢɮɪɨɜɢɡɚɰɢɢ 

ɬɟɦɚ 
 

 
 
 
 
 
 
 

 
Ɋɭɤɨɜɨɞɢɬɟɥɶ       ___________     _____________________    ȿ.ȼ. ɉɥɚɬɨɧɨɜɚ 

                          ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
ȼɵɩɭɫɤɧɢɤ           ___________                                                   ɂ.Ⱥ. Ɋɵɠɨɜɚ 

                          ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                         ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ  ___________                                                   ɂ.Ⱥ. Ʉɵɱɚɤɨɜɚ 
                                    ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                         ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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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 ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

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

ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 
 

 

 

ɋɬɭɞɟɧɬɭ    Ɋɵɠɨɜɨɣ ɂɪɢɧɟ Ⱥɥɟɤɫɚɧɞɪɨɜɧɟ            
                                          ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ  

Ƚɪɭɩɩɚ         Ɂ-15          ɇɚɩɪɚɜɥɟɧɢɟ (ɋɩɟɰɢɚɥɶɧɨɫɬɶ)   13.03.02  
                                                                                            (ɤɨɞ) 
    «ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ»     
                       (ɧɚɢɦɟɧɨɜɚɧɢɟ) 
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ Ɋɟɤɨɧɫɬɪɭɤɰɢɹ Ɋɍ - 10 ɤȼ ɉɋ 
110/35/10 «ɄɋɄ» ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ ɰɢɮɪɨɜɢɡɚɰɢɢ. 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɢɧɫɬɢɬɭɬɭ № 306  ɨɬ  03.06.2020 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ  ɉɥɚɬɨɧɨɜɚ ȿ.ȼ., ɞɟɤɚɧ ɗɎ, ɤ.ɬ.ɧ.  
                                 (ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ) 
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ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ ɉɚɫɩɨɪɬ ɢɧɜɢɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɦɨɞɟɪɧɢɡɚɰɢɢ 
Ɋɍ 10 ɤȼ ɉɋ 110/10 ɤȼ Ʉɚɥɢɧɢɧɫɤɚɹ, ɉɋ 110/35/10 ɤȼ ɄɋɄ ɫ ɡɚɦɟɧɨɣ 
(ɪɟɬɪɨɮɢɬ) ɜɵɤɥɸɱɚɬɟɥɟɣ 10 ɤȼ (24ɲɬ.)  ɢ ɭɫɬɪɨɣɫɬɜ ɊɁȺ (19ɲɬ.).  
 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 
 
1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɞɫɬɚɧɰɢɢ 110/35/10 ɤȼ ɄɋɄ. 
2. Ɋɟɤɨɧɫɬɪɭɤɰɢɹ Ɋɍ 10 ɤȼ ɉɋ 110/35/10 ɄɋɄ. 
3. Ɋɚɫɱɟɬ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɢ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 
4. ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɟɣ. 
5. Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ. 
6. Ʌɨɤɚɥɶɧɚɹ ɫɦɟɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɉɋ «ɄɋɄ». 
7. ɋɢɫɬɟɦɚ ȺɋɄɍɗ. 
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: 

1. Ɉɞɧɨɥɢɧɟɣɧɚɹ ɫɯɟɦɚ ɩɨɞɫɬɚɧɰɢɢ «ɄɋɄ» ɫ ɧɚɧɟɫɟɧɢɟɦ ɦɨɦɟɧɬɨɜ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 

2. Ɋɟɡɭɥɶɬɚɬɵ ɜɵɛɨɪɚ ɊɁ. 
3. Ʌɨɤɚɥɶɧɚɹ ɫɦɟɬɚ.  
 
 

 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                        _________________           ȿ.ȼ. ɉɥɚɬɨɧɨɜɚ 
                                                               ɩɨɞɩɢɫɶ                               ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ    _________________            ɂ.Ⱥ. Ɋɵɠɨɜɚ 

                                                         ɩɨɞɩɢɫɶ                               ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 
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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɟɤɨɧɫɬɪɭɤɰɢɹ Ɋɍ - 10 
ɤȼ ɉɋ 110/35/10 «ɄɋɄ» ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ ɰɢɮɪɨɜɢɡɚɰɢɢ» ɫɨɞɟɪɠɢɬ 
70 ɫɬɪɚɧɢɰ, 5 ɪɢɫɭɧɤɨɜ, 9 ɬɚɛɥɢɰ, 25 ɢɫɬɨɱɧɢɤɨɜ ɥɢɬɟɪɚɬɭɪɵ, 3 ɥɢɫɬɚ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɊȿɄɈɇɋɌɊɍɄɐɂə, ɊȿɅȿɃɇȺə ɁȺɓɂɌȺ, ȼɕɄɅɘɑȺɌȿɅɖ, ɌɈɄɂ 
ɄɁ, ɍɋɌȺȼɄȺ, Ⱥɋɍ Ɍɉ, ȺɋɄɍɗ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɉɋ 110/35/10 «ɄɋɄ». 
ɐɟɥɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɫɜɹɡɢ ɫ 

ɪɟɤɨɧɫɬɪɭɤɰɢɟɣ. 
Ɂɚɞɚɱɢ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: 
– Ɋɚɫɱёɬ ɬɨɤɨɜ ɄɁ ɞɥɹ ɁɊɍ-10 ɤȼ;  
– ȼɵɛɨɪ ɜɢɞɨɜ ɢ ɬɢɩɨɢɫɩɨɥɧɟɧɢɹ ɭɫɬɪɨɣɫɬɜ ɊɁȺ;  
– Ɋɚɫɱёɬ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ; 
– Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ; 
– ɋɢɫɬɟɦɚ ȺɋɄɍɗ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɜɵɹɜɥɟɧɨ: ɪɚɫɫɱɢɬɚɧɧɵɟ 

ɭɫɬɚɜɤɢ ɡɚɳɢɬ; ɭɜɟɥɢɱɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ 
ɫɪɨɤ ɫɥɭɠɛɵ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ. 
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ABSTRACT 
 

The final qualifying work on the topic “Reconstruction of 10 kV switchgear 
10 kV of the substation «KSK» using digitalization elements” contains 70 pages, 5 
figures, 9 tables, 25 literature sources, a 3 sheet of graphic material. 

RECONSTRUCTION, RELAY PROTECTION, SWITCH, SHORT-
CIRCUIT CURRENTS, SETPOINT, ACS TP, AUTOMATED SYSTEM OF 
COMMERCIAL ELECTRICITY METERING. 

The object of the study is the substation "KSK" 110/35/10 kV. 
The purpose of the study is a calculation and analytical project for the 

reconstruction of the substation 110/35/10 KSK. 
The purpose of the work is the recalculation of relay protection and 

automation systems of 10kV indoor switchgear because of reconstruction. 
The tasks of the final qualifying work: 
– Calculation of short circuit currents for indoor switchgear 10 kV; 
– The choice of species and type of production of relay protection devices; 
– Calculation of relay protection; 
– Local cost estimate. 
As a result of the study, it was revealed: selected terminals of 

microprocessor relay protection and automation devices; calculated protection 
settings; increasing the reliability of power supply to consumers and the service 
life of electrical equipment. 
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ɋɈɄɊȺЩȿɇɂə 
 

ɉɋ – ɩɨɞɫɬɚɧɰɢɹ 
Ɋɍ – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
ɄɊɍ – ɤɨɦɩɥɟɤɬɧɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
ɄɁ – ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ 
ɆɌɁ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ 
ɉɍɗ – ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ 
ɊɁȺ – ɪɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
Ⱥɉȼ – ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɨɜɬɨɪɧɨɟ ɜɤɥɸɱɟɧɢɟ 
ɈɉɎ – ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɮɢɞɟɪɚ 
ɈɁɁ – ɨɞɧɨɮɚɡɧɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ 
ȺɑɊ – ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɱɚɫɬɨɬɧɚɹ ɪɚɡɝɪɭɡɤɚ 
ɎɌɇɉ – ɮɢɥɶɬɪ ɬɨɤɨɜ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
Ⱥɋɍ Ɍɉ – ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɩɪɨɰɟɫɫɨɦ 
ɄɂɉɢȺ – ɤɨɧɬɪɨɥɶɧɨ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ ɚɜɬɨɦɚɬɢɤɚ 
Ɋɗɋ – ɪɚɣɨɧɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɟɬɢ 
ȺȼɊ – ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɜɨɞ ɪɟɡɟɪɜɚ 
ɈɆɉ – ɨɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬɚ ɩɨɜɪɟɠɞɟɧɢɹ 
ɁɈɎ – ɡɚɳɢɬɚ ɨɬ ɨɛɪɵɜɚ ɮɚɡ 
ɍɊɈȼ – ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ 
ɑȺɉȼ – ɱɚɫɬɨɬɧɚɹ ɪɚɡɝɪɭɡɤɚ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɨɜɬɨɪɧɵɦ 

ɜɤɥɸɱɟɧɢɟɦ 
ȺɋɄɍɗ – ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
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ȼȼȿȾȿɇɂȿ 
 

ɉɟɪɟɞ ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɦɢ ɢ ɨɛɫɥɭɠɢɜɚɸɳɢɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɫɬɨɢɬ ɝɥɚɜɧɚɹ ɰɟɥɶ: ɛɟɫɩɟɪɟɛɨɣɧɨɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɤɚɱɟɫɬɜɟɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ. 

ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧ ɜɨɩɪɨɫ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɬɚɧɰɢɢ «ɄɋɄ» 110/35/10 ɤȼ. Ɋɟɲɟɧɢɟ ɷɬɨɝɨ ɜɨɩɪɨɫɚ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɬɚɧɰɢɹ ɢɦɟɥɚ ɧɚɢɥɭɱɲɢɟ 
ɬɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɬɨ ɟɫɬɶ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ 
ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɚɬɟɪɢɚɥɨɜ ɨɧɚ ɨɛɟɫɩɟɱɢɜɚɥɚ ɬɪɟɛɭɟɦɭɸ 
ɧɚɞɟɠɧɨɫɬɶ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɞɨɫɬɨɣɧɨɟ ɤɚɱɟɫɬɜɨ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɞɥɹ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɫɬɚɧɰɢɢ 110/35/10 ɤȼ «ɄɋɄ» ɜ ɪɚɦɤɚɯ ɪɟɚɥɢɡɚɰɢɢ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɢɥɨɬɧɨɝɨ ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ «Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɍɫɬɶ-
Ⱥɛɚɤɚɧɫɤɨɝɨ Ɋɗɋ». 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɡɚɞɚɧɧɨɣ ɰɟɥɢ ɜ ɪɚɛɨɬɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. Ɋɟɬɪɨɮɢɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 10 ɤȼ ɫ ɡɚɦɟɧɨɣ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨ-ɡɚɳɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

2. Ɂɚɦɟɧɚ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɧɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ; 
3. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɦɨɧɢɬɨɪɢɧɝɚ ɫ ɭɫɬɚɧɨɜɤɨɣ 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ ɜ ɹɱɟɣɤɟ 26-29. 
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1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɞɫɬɚɧɰɢɢ 110/35/10 ɤȼ ɄɋɄ 
 
1.1. Ɉɛщɢɟ ɫɜɟɞɟɧɢɹ 

 
ɉɨɞɫɬɚɧɰɢɹ «ɄɋɄ» ɧɚɯɨɞɢɬɫɹ ɜ Ɋɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɹ, ɝ. ɑɟɪɧɨɝɨɪɫɤ, ɭɥ. 

ɗɧɟɪɝɟɬɢɤɨɜ, 6Ⱥ. ȼ ɷɤɫɩɥɭɚɬɚɰɢɸ ɛɵɥɚ ɜɜɟɞɟɧɚ ɜ 1963 ɝɨɞɭ. Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɧɚɝɪɭɡɤɚ ɩɨɞɫɬɚɧɰɢɢ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɡɚɦɟɪɨɜ ɫɨɫɬɚɜɢɥɚ 11,83 Ɇȼɬ. 

Ⱦɚɧɧɵɟ ɩɨ ɩɨɞɤɥɸɱɟɧɧɵɦ ɩɨɬɪɟɛɢɬɟɥɹɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 
 
Ɍɚɛɥɢɰɚ 1 – Ⱦɚɧɧɵɟ ɩɨ ɩɨɞɤɥɸɱɟɧɢɸ ɩɨɬɪɟɛɢɬɟɥɟɣ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɮɢɞɟɪɚ 

ɉɨɬɪɟɛɢɬɟɥɶ ɒɢɧɵ Ʉɥɚɫɫ 
ɧɚɩɪɹɠɟɧɢɹ 

1 Ɏ – 26 – 16  Ɋɟɡɟɪɜ  10 ɤȼ 
2 Ɏ – 26 – 17  Ɋɟɡɟɪɜ  10 ɤȼ 
3 Ɏ – 26 – 18  ɑɟɪɧɨɝɨɪɫɤɢɣ Ɋɗɋ 2 ɫ 10 ɤȼ 
4 Ɏ – 26 – 19  Ɋɉ – 3  2 ɫ 10 ɤȼ 
5 Ɏ – 26 – 22  Ɋɟɡɟɪɜ  10 ɤȼ 
6 Ɏ – 26 – 24  Ɋɟɡɟɪɜ  10 ɤȼ 
7 Ɏ – 26 – 25  ɑɉ Ɋɭɞɟɧɤɨ 1 ɫ 10 ɤȼ 
8 Ɏ – 26 – 26  Ɋɉ – 3  1 ɫ 10 ɤȼ 
9 Ɏ – 26 – 27  ɑɟɪɧɨɝɨɪɫɤɢɣ Ɋɗɋ 2 ɫ 10 ɤȼ 

10 Ɏ – 26 – 28  ɊɌɉ – 3Ⱥ  2 ɫ 10 ɤȼ 
11 Ɏ – 26 – 29  ɑɟɪɧɨɝɨɪɫɤɢɣ Ɋɗɋ 2 ɫ 10 ɤȼ 
12 Ɏ – 26 – 30  ȺɋɎɄ 2 ɫ 10 ɤȼ 
13 Ɏ – 26 – 31  Ɋɚɡɪɟɡ ɋɬɟɩɧɨɣ 1 ɫ 10 ɤȼ 
14 Ɏ – 26 – 32    Ɋɚɡɪɟɡ ɋɬɟɩɧɨɣ 2 ɫ 10 ɤȼ 
15 Ɏ – 26 – 34  ɂɉ ɋɤɚɦɚɪɨɯɚ 2 ɫ 10 ɤȼ 
16 ȼɅ 35 ɤȼ – 

Ɉɱɢɫɬɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ (Ɍ – 4), 
(Ɍ – 3) 

 1, 2 ɫ 35 ɤȼ 
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1.2 ɉɟɪɟɱɟɧɶ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɇɚ ɩɨɞɫɬɚɧɰɢɢ «ɄɋɄ» 3 ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɁɊɍ: ɁɊɍ – 10, ɈɊɍ – 35, 

ɈɊɍ – 110 ɢ ɄɊɍ – 10 – 2 – 20 ɤȼ. 
ɍɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ: 
1Ɍ, 2Ɍ: ɌȾɌɇ – 31500/100 ɧɚɩɪɹɠɟɧɢɟɦ 110/35/10 ɤȼ ɜ ɤɨɥɢɱɟɫɬɜɟ 2 

ɲɬɭɤ, ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1967/1969 ɝ. 
ɋɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢɦɟɸɬ ɪɚɡɥɢɱɧɭɸ 

ɦɨɳɧɨɫɬɶ. 
Ɍɋɇ – 1: ɌɆ – 100/10; 
10/0,23 ɤȼ ɦɨɳɧɨɫɬɶ 100 ɤȼȺ, ɜ ɤɨɥɢɱɟɫɬɜɟ 1 ɲɬ., ɭɫɬɚɧɨɜɥɟɧ ɜ 1969 ɝ.; 
Ɍɋɇ – 2: ɌɆ – 160/10; 
10/0,23 ɤȼ ɦɨɳɧɨɫɬɶ 160 ɤȼȺ, ɜ ɤɨɥɢɱɟɫɬɜɟ 1 ɲɬ., ɭɫɬɚɧɨɜɥɟɧ ɜ 1970 ɝ.; 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ: 10 ɤȼ – 5 ɲɬ.; 35 ɤȼ – 6 ɲɬ.; 
1Ɍɇ 1, 2 ɫɟɤ. – 10 ɤȼ: ɇȺɆɂ – 10 – 2 ɍɏII, ɜ ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬ., 

ɭɫɬɚɧɨɜɥɟɧɵ ɜ 2005ɝ.;   
2Ɍɇ 1, 2 ɫɟɤ. – 10 ɤȼ: ɇɈɆ – 10, ɜ ɤɨɥɢɱɟɫɬɜɟ 3 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɧɵ ɜ 

1963 ɝ.; 
Ɍɇ – 1 ɫɟɤ. – 35 ɤȼ: ɁɇɈɆ – 35 – 54, ɜ ɤɨɥɢɱɟɫɬɜɟ 3 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 

1962, 1964 ɢ 1959 ɝ.; 
Ɍɇ – 2 ɫɟɤ. – 35 ɤȼ: ɁɇɈɆ – 35 – 65 ɏɅ1, ɵ ɤɨɥɢɱɟɫɬɜɟ 3 ɲɬ., 

ɭɫɬɚɧɨɜɥɟɧɵ ɜ 2005ɝ; 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ: 10 ɤȼ – 43 ɲɬ., 35 ɤȼ – 6 ɲɬ., 110 ɤȼ – 3 ɲɬ.; 
ɌɌ – 10, 1 ɫɟɤ.: ɌɉɅ – 10, ɜ ɤɨɥɢɱɟɫɬɜɟ 8 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 2005 ɝ.; 
ɌɌ – 10, 1 ɫɟɤ.: ɌɉɈɅ – 10ɍɁ, ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 2005 

ɝ.; 
ɌɌ – 10, 1 ɫɟɤ.: ɌɉɈɅ – 10, ɜ ɤɨɥɢɱɟɫɬɜɟ 3 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 2005 ɝ.; 
ɌɌ – 10, 1 ɫɟɤ.: ɌȼɅɆ – 10, ɜ ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 2005 ɝ.; 
ɌɌ – 10, 2 ɫɟɤ.: ɌɉɅ – 10, ɜ ɤɨɥɢɱɟɫɬɜɟ 8 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 2005 ɝ.; 
ɌɌ – 10, 2 ɫɟɤ.: ɌȼɅɆ – 10, ɜ ɤɨɥɢɱɟɫɬɜɟ 14 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 2005 ɝ.; 
ɌɌ – 10, 2 ɫɟɤ.: ɌɉɒɅ – 10, ɜ ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1965 ɝ.; 
ɌɌ – 10, 2 ɫɟɤ.: ɌɉɅ – 10, ɜ ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 2005 ɝ.; 
ɌɌ ȼ – 1Ɍ, 2Ɍ – 35: ɌɈɅ – 35 II ɍɏɅ1, ɜ ɤɨɥɢɱɟɫɬɜɟ 6 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ 

ɜ 2005 ɝ.; 
ɌɌ 2Ɍ – 110: ɌɎɇȾ – 110Ɇ, ɜ ɤɨɥɢɱɟɫɬɜɟ 3 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1963 ɝ.; 
ȼɵɫɨɤɨɜɨɥɶɬɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ: 10 ɤȼ – 19 ɲɬ., 35 ɤȼ – 5 ɲɬ. 
ȼ – 10, 1 ɫɟɤ.: ȼɆȽ – 133 II, ɜ ɤɨɥɢɱɟɫɬɜɟ 5 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1963 ɢ 

1965 ɝ.; 
ȼ – 10, 1 ɫɟɤ.: ɆȽȽ – 10, ɜ ɤɨɥɢɱɟɫɬɜɟ 1 ɲɬ., ɭɫɬɚɧɨɜɥɟɧ ɜ 1967 ɝ.; 
ȼ – 10, 1 ɫɟɤ.: ȼɆɉ – 10, ɜ ɤɨɥɢɱɟɫɬɜɟ 1 ɲɬ., ɭɫɬɚɧɨɜɥɟɧ ɜ 1989 ɝ.; 
ȼ – 10, 2 ɫɟɤ.: ȼɆȽ – 133 II, ɜ ɤɨɥɢɱɟɫɬɜɟ 5 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1963, 

1964 ɢ 1965 ɝ.; 
ȼ – 10, 2 ɫɟɤ.: ȼɆɉɉ – 10, ɜ ɤɨɥɢɱɟɫɬɜɟ 5 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1979, 

1984 ɢ 1989 ɝ.; 
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ȼ – 10, 2 ɫɟɤ.: ɆȽȽ – 10, ɜ ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1963 ɢ 1969 
ɝ.; 

ȼ – 10, 2 ɫɟɤ.: ȼȼ –TEL – 10, ɜ ɤɨɥɢɱɟɫɬɜɟ 1 ɲɬ., ɭɫɬɚɧɨɜɥɟɧ ɜ 2005 ɝ.; 
ȼ 1Ɍ – 35, ȼ 2Ɍ – 35, ȼ Ɍ – 4, ȼ Ɍ – 3, ɋȼ – 35, ɜ ɤɨɥɢɱɟɫɬɜɟ 5 ɲɬ., 

ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1964, 1969 ɢ 1960 ɝ.; 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ: 10 ɤȼ – 8 ɲɬ.; 35 ɤȼ – 12 ɲɬ.; 110 ɤȼ – 4 ɲɬ.; 
Ɋ – 1 Ɍ, 2Ɍ – 35: ɊɅɇȾ – 2 – 35/600, ɩɪɢɜɨɞ ɉɊɇɁ – 35ɦ, ɜ ɤɨɥɢɱɟɫɬɜɟ 2 

ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1962 ɝ.; 
ɒɊ – 1 Ɍ, 2Ɍ – 35: ɊɅɇȾ – 1ɛ – 35/600, ɩɪɢɜɨɞ ɉɊɇɁ – 35ɦ, ɜ 

ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1962 ɝ.; 
 ɒɊ Ɍɇ – 1, 2ɫ. – 35: ɊɅɇȾ – 2 – 35/600, ɩɪɢɜɨɞ ɉɊɇɁ – 35ɦ, ɜ 

ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1964 ɝ.; 
ɒɊ ɋȼ – 1, 2ɫ. – 35: ɊɅɇȾ – 1 – 35/600, ɩɪɢɜɨɞ ɉɊɇɁ – 35ɦ, ɜ 

ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1963 ɝ.; 
ɒɊ Ɍ – 4, Ɍ – 3: ɊɅɇȾ – 2 – 35/600, ɩɪɢɜɨɞ ɉɊɇɁ – 35ɦ, ɜ ɤɨɥɢɱɟɫɬɜɟ 2 

ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1964 ɝ.; 
ɅɊ Ɍ – 4, Ɍ – 3: ɊɅɇȾ – 2 – 35/600, ɩɪɢɜɨɞ ɉɊɇɁ – 35ɦ, ɜ ɤɨɥɢɱɟɫɬɜɟ 2 

ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1963 ɝ.; 
ɅɊ ɋ – 90, ɅɊ ɋ – 339: ɊɅɇȾ – 2 – 110/600, ɩɪɢɜɨɞ ɉɊɇ – 200ɦ, ɜ 

ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1962 ɝ.; 
ɋɊ ɋ – 90, ɋɊ ɋ – 339: ɊɅɇȾ – 1 – 110/600, ɩɪɢɜɨɞ ɉɊɇ – 200ɦ, ɜ 

ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1962 ɝ.; 
Ɉɬɞɟɥɢɬɟɥɢ 110 ɤȼ, ɜ ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬ. 
ɈɌ – 1Ɍ, 2Ɍ – 110: ɈȾ – 110/600, ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1965 ɢ 1964 ɝ. 
Ʉɨɪɨɬɤɨɡɚɦɵɤɚɬɟɥɢ 110 ɤȼ, ɜ ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬ. 
ɄɁ – 1Ɍ, 2Ɍ – 110: ɄɁ – 110, ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1964 ɝ. 
Ƚɪɨɡɨɡɚɳɢɬɚ ɉɋ: ɡɚɡɟɦɥɢɬɟɥɶ ɧɟɣɬɪɚɥɢ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɁɊɇ – 1Ɍ, 2Ɍ – 110: ɁɈɇ – 110Ȼ II ɏɅ1, ɩɪɢɜɨɞ ɉɊɇ – 110, ɜ 

ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬ., ɭɫɬɚɧɨɜɥɟɧɵ ɜ 1962 ɝ.; 
Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ: Ɉɉɇ – 110, ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬ.; Ɉɉɇ – 

35, ɜ ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬ.; Ɉɉɇ – 10, ɜ ɤɨɥɢɱɟɫɬɜɟ 2ɲɬ.; Ɂɇ – 35, ɜ ɤɨɥɢɱɟɫɬɜɟ 6 
ɲɬ.; Ɂɇ – 10, ɜ ɤɨɥɢɱɟɫɬɜɟ 6 ɲɬ. 

Ⱦɚɧɧɵɟ ɩɨ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 
 
Ɍɚɛɥɢɰɚ 2 – Ⱦɚɧɧɵɟ ɩɨ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɟ 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɉɟɪɟɱɟɧɶ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɡɚɳɢɬ 
1 Ɉɬɯɨɞɹɳɢɟ ɮɢɞɟɪɚ 10 ɤȼ ɆɌɁ, ɁɁɇ – 1  
2 Ɉɬɯɨɞɹɳɢɟ ȼɅ 35 ɤȼ ɆɌɁ – ɬɪɟɯɫɬɨɪɨɧɧɟɟ, Ⱥɉȼ 
3 Ɍ – 1 – 31,5, Ɍ – 2 – 31,5 Ⱦɢɮɡɚɳɢɬɚ, ɝɚɡɨɜɚɹ ɡɚɳɢɬɚ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɆɌɁ ɫɬ. 110, 10 
ɤȼ, ɨɛɞɭɜ 110, ɍɄȺ – ɄɁ – 110, 
ɩɟɪɟɝɪɭɡ 
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Ⱦɚɧɧɵɟ ɩɨ ɚɜɬɨɦɚɬɢɤɟ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 
 
Ɍɚɛɥɢɰɚ 3 – Ⱦɚɧɧɵɟ ɩɨ ɚɜɬɨɦɚɬɢɤɟ 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ȼɢɞ ɚɜɬɨɦɚɬɢɤɢ 
1 ɆɋɁ – 10  ȺȼɊ – 10 ɫ ɤɨɧɬɪ. 
2 ȼ – 10 ɨɬɯɨɞɹɳɢɯ ɮɢɞɟɪɨɜ Ⱥɉȼ 
3 Ɇɋȼ – 35  ȺȼɊ 
4 ȼɅ – 35 ɨɬɯɨɞɹɳɢɟ ɥɢɧɢɢ Ⱥɉȼ 2 – ɯ ɤɪɚɬɧɨɟ 
5 ȼ – 10 Ɍ – 1 – 31,5, ȼ – 10 Ɍ – 2 – 31,5  Ⱥɉȼ 

  
Ⱦɚɧɧɵɟ ɩɨ ɜɜɨɞɚɦ 110 ɤȼ ɢ ɜɵɲɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4. 
 
Ɍɚɛɥɢɰɚ 4 – Ⱦɚɧɧɵɟ ɩɨ ɜɜɨɞɚɦ 110 ɤȼ ɢ ɜɵɲɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɚɩɩɚɪɚɬɚ Ɏɚɡɚ Ɍɢɩ ɜɜɨɞɚ 
1 Ɍ – 1 – 31,5 Ⱥ ɆɌ – 110/600 ɱɟɪɬ. 195.0 
2 Ɍ – 1 – 31,5 ȼ ɆɌ – 110/600 ɱɟɪɬ. 195.0 
3 Ɍ – 1 – 31,5 ɋ ɆɌ – 110/600 ɱɟɪɬ. 195.0 
4 Ɍ – 2 – 31,5 Ⱥ ȻɆɌ/0 – 15 110 – 630 ɍ1 
5 Ɍ – 2 – 31,5 ȼ ɆɌ – 110/600 ɱɟɪɬ. 195.0 
6 Ɍ – 2 – 31,5 ɋ ɆɌ – 110/600 ɱɟɪɬ. 195.0 

 

Ɉɩɨɪɧɚɹ ɢɡɨɥɹɰɢɹ. 
Ɍɢɩ ɢɡɨɥɹɬɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɩɨɞɫɬɚɧɰɢɢ ɋɌ – 110; 
Ɇɟɫɬɚ ɭɫɬɚɧɨɜɤɢ: ɅɊ ɋ – 89, ɋɊ ɋ – 89, ɅɊ ɋ – 90, ɋɊ ɋ – 90, ɈȾ – 1Ɍ, 

2Ɍ – 110, ɄɁ – 1Ɍ, 2Ɍ – 110. 
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1.3 ɇɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɩɨɞɫɬɚɧɰɢɢ 
 
ɉɨɞɫɬɚɧɰɢɹ «ɄɋɄ» ɨɫɭɳɟɫɬɜɥɹɟɬ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ II ɢ 

III ɤɚɬɟɝɨɪɢɣ, ɩɟɪɟɛɨɢ ɤɨɬɨɪɵɯ ɞɨɩɭɫɬɢɦɵ ɧɚ ɤɨɪɨɬɤɢɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ. 
ɇɚɞɟɠɧɨɫɬɶ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɧɚ 
ɩɨɞɫɬɚɧɰɢɢ ɞɜɭɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. ɇɚ ɩɨɞɫɬɚɧɰɢɢ «ɄɋɄ» ɩɪɢɦɟɧɟɧɚ, ɫɯɟɦɚ 
ɞɜɭɯɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɩɨɞɫɬɚɧɰɢɢ. ɍɫɬɚɧɨɜɥɟɧɵ ɞɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ Ɋɉɇ 
ɬɢɩɚ ɌȾɌɇ 31500/110. Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɢɦɟɸɬ ɭɫɬɪɨɣɫɬɜɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɟɣɬɪɚɥɢ ± 16% ɨɛɦɨɬɤɢ ȼɇ.  

Ʉɚɠɞɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɢɬɚɟɬ ɫɜɨɢ ɫɟɤɰɢɢ ɲɢɧɵ 35 ɤȼ ɢ 10 ɤȼ ɫ 
ɨɞɧɢɦ ɜɵɤɥɸɱɚɬɟɥɟɦ ɧɚ ɰɟɩɶ. ɒɢɧɵ ɫɨɟɞɢɧɟɧɵ ɫɟɤɰɢɨɧɧɵɦ ɜɵɤɥɸɱɚɬɟɥɟɦ. 
ɇɚ ɩɨɞɫɬɚɧɰɢɢ «ɄɋɄ» ɩɪɢɦɟɧɟɧɚ ɫɯɟɦɚ «ɛɥɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪ – ɥɢɧɢɢ ɫ 
ɪɟɦɨɧɬɧɨɣ ɩɟɪɟɦɵɱɤɨɣ». Ɉɧɚ ɜɵɛɪɚɧɚ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɤ ɲɢɧɚɦ ɩɪɢɫɨɟɞɢɧɟɧɨ 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɟɦɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɭɱɢɬɵɜɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. Ɉɛɟ ɫɢɫɬɟɦɵ ɲɢɧ ɧɚɯɨɞɹɬɫɹ ɜ ɪɚɛɨɬɟ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɮɢɤɫɢɪɨɜɚɧɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɜɫɟɯ ɫɨɟɞɢɧɟɧɢɣ. ɉɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɨɧɨɝɨ 
ɢɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɧ ɨɬɤɥɸɱɚɟɬɫɹ, ɫɪɚɛɚɬɵɜɚɟɬ ɫɟɤɰɢɨɧɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ɢ ɩɢɬɚɧɢɟ ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɬɨɪɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. ɗɬɚ 
ɫɯɟɦɚ ɢɦɟɟɬ ɫɜɨɢ ɧɟɞɨɫɬɚɬɤɢ. Ɍɚɤ ɩɨɜɪɟɠɞɟɧɢɟ ɲɢɧ ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɪɚɜɧɨɰɟɧɧɨ ɄɁ ɧɚ ɨɛɨɢɯ ɫɢɫɬɟɦɚɯ ɲɢɧ. Ɍɨ ɟɫɬɶ ɩɪɢɜɨɞɢɬ ɤ 
ɨɬɤɥɸɱɟɧɢɸ ɜɫɟɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ. 

Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɩɨɞɫɬɚɧɰɢɢ 
«ɄɋɄ» ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɚ ɪɟɤɨɧɫɬɪɭɤɰɢɹ. 

ɉɪɚɤɬɢɱɟɫɤɢ 100% ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬɪɚɛɨɬɚɥɢ ɞɜɨɣɧɨɣ ɫɪɨɤ ɫɥɭɠɛɵ, 
ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɱɟɧɶ ɜɵɫɨɤɢɟ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɢɡɜɟɫɬɢ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɩɨɞɫɬɚɧɰɢɢ ɩɭɬɟɦ ɡɚɦɟɧɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɛɨɥɟɟ ɧɨɜɨɟ ɨɬɜɟɱɚɸɳɟɟ ɬɪɟɛɨɜɚɧɢɹɦ ɫɨɜɪɟɦɟɧɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ. 

ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɩɨɥɧɢɬɶ ɡɚɦɟɧɭ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ; 
ɭɫɬɚɧɨɜɤɭ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɡɚɦɟɧɭ 
ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɜɲɢɯ ɦɚɫɥɹɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɧɨɜɵɟ ɜɚɤɭɭɦɧɵɟ. 
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2. Ɋɟɤɨɧɫɬɪɭɤɰɢɹ Ɋɍ 10 ɤȼ ɉɋ 110/35/10 ɄɋɄ. 
 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ «ɐɢɮɪɨɜɨɣ 

Ɋɗɋ» ɜɵɛɪɚɧ ɍɫɬɶ-Ⱥɛɚɤɚɧɫɤɢɣ Ɋɗɋ, ɬɚɤ ɤɚɤ ɨɧ ɹɜɥɹɟɬɫɹ ɩɪɢɝɨɪɨɞɧɵɦ Ɋɗɋ ɫ 
ɫɭɳɟɫɬɜɟɧɧɨɣ ɡɚɝɪɭɡɤɨɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ 10 ɤȼ ɜɜɢɞɭ ɜɵɫɨɤɨɝɨ 
ɫɩɪɨɫɚ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɩɪɢɫɨɟɞɢɧɟɧɢɟ, ɚ ɬɚɤɠɟ ɢɡ-ɡɚ ɡɧɚɱɢɬɟɥɶɧɵɯ 
ɪɚɡɦɟɪɨɜ ɬɟɪɪɢɬɨɪɢɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɩɪɨɬɹɠɟɧɧɵɯ ɮɢɞɟɪɨɜ 10ɤȼ. 

Ɉɫɧɨɜɧɨɟ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɗɌɈ) ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɜ ɬ.ɱ. ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɭɫɬɚɧɨɜɤɢ 
ɤɨɦɩɟɧɫɚɰɢɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ, ɜɵɤɥɸɱɚɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ, 
ɨɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɧɟɥɢɧɟɣɧɵɟ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬ.ɞ. 

ȼ ɪɚɦɤɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɡɚɦɟɧɭ ɜɵɤɥɸɱɚɬɟɥɹ 
(ȼ ɮ. 26-29/10 ɤȼ) ɜ Ɋɍ 10 ɤȼ, ɩɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ɨɩɪɟɞɟɥɢɬɶ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫ ɭɱɟɬɨɦ ɚɧɚɥɢɡɚ ɬɨɩɨɥɨɝɢɢ ɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɨɬɯɨɞɹɳɢɯ ɨɬ ɉɋ 110/35/10 ɤȼ ɥɢɧɢɢ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ 10 ɤȼ. 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɨɛɨɫɧɨɜɚɧɢɢ. 

 
ȼɬɨɪɢɱɧɨɟ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɢɫɬɟɦɵ 

(ɢɥɢ ɨɬɞɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ) ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ, 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ, 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ – ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɫɜɹɡɢ, ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɣ ɢ ɬ.ɞ. 

ȼ ɪɚɦɤɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɬɶ: 
1. Ɂɚɦɟɧɭ ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ɹɱɟɣɤɢ 

Ɋɍ 10 ɤȼ ɧɚ ɭɫɬɪɨɣɫɬɜɚ ɊɁȺ ɧɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɛɚɡɟ, 
ɮɭɧɤɰɢɹɦɢ Ⱥɉȼ, ȺȼɊ, ɊȺɋ, ɈɆɉ, ɫɟɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɨɬ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɜ ɫɟɬɢ 10 ɤȼ ɫ ɞɨɫɬɨɜɟɪɧɵɦ 
ɨɩɪɟɞɟɥɟɧɢɟɦ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɮɢɞɟɪɚ (ɈɉɎ); 

2. ȼ ɤɚɱɟɫɬɜɟ ɫɢɫɬɟɦ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ, ɜ 
ɩɪɢɨɪɢɬɟɬɧɨɦ ɩɨɪɹɞɤɟ ɩɪɢɦɟɧɢɬɶ (ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɭɳɟɫɬɜɟɧɧɵɯ 
ɨɝɪɚɧɢɱɟɧɢɣ) ɰɢɮɪɨɜɵɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, 
ɪɚɛɨɬɚɸɳɢɟ ɩɨ ɰɢɮɪɨɜɵɦ ɩɪɨɬɨɤɨɥɚɦ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢ ɨɛɦɟɧɚ 
ɞɚɧɧɵɯ ɩɨ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɢ ɫɬɚɧɞɚɪɬɚɦ ɤɨɧɰɟɩɰɢɢ 
ɐɢɮɪɨɜɨɣ ɉɨɞɫɬɚɧɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɟɪɢɟɣ ɫɬɚɧɞɚɪɬɨɜ ɆɗɄ 
61850 (ɆɗɄ 61850 – ɷɬɨ ɫɬɚɧɞɚɪɬ «Ʉɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɫɟɬɢ ɢ 
ɫɢɫɬɟɦɵ ɩɨɞɫɬɚɧɰɢɣ» ɨɩɢɫɵɜɚɸɳɢɣ ɫɜɨɞ ɩɪɚɜɢɥ ɞɥɹ 
ɨɪɝɚɧɢɡɚɰɢɢ ɫɨɛɵɬɢɣɧɨɝɨ ɩɪɨɬɨɤɨɥɚ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ) [3]; 

3. ɍɬɨɱɧɢɬɶ ɢ ɨɛɨɫɧɨɜɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɭɫɬɚɧɨɜɨɤ 
ɊɁȺ ɧɚ ɨɛɴɟɤɬɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɢɯ ɨɛɴɟɤɬɚɯ 
ɫɟɬɢ; 

4. ɍɬɨɱɧɢɬɶ ɢ ɨɛɨɫɧɨɜɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɦɟɧɵ (ɦɨɞɟɪɧɢɡɚɰɢɢ) 
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ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɧɚ ɷɧɟɪɝɨɨɛɴɟɤɬɟ; 
5. Ɉɫɧɚɳɟɧɢɟ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ ɹɱɟɟɤ 10 ɤȼ ɭɫɬɪɨɣɫɬɜɚɦɢ ɫɛɨɪɚ ɢ 

ɩɟɪɟɞɚɱɢ ɬɟɥɟɢɧɮɨɪɦɚɰɢɢ, ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ ɧɚ ɪɚɛɨɱɟɟ ɦɟɫɬɨ 
ɞɢɫɩɟɬɱɟɪɚ ɨɩɟɪɚɬɢɜɧɨ ɞɟɠɭɪɧɨɣ ɝɪɭɩɩɵ ɍɫɬɶ-Ⱥɛɚɤɚɧɫɤɨɣ Ɋɗɋ 
ɩɨ ɞɜɭɦ ɧɟɡɚɜɢɫɢɦɵɦ ɤɚɧɚɥɚɦ ɫɜɹɡɢ; 

6. Ɉɫɧɚɳɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ ɬɟɥɟɢɧɮɨɪɦɚɰɢɢ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɢɫɬɨɱɧɢɤɚɦɢ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ 
ɩɢɬɚɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ ɢɥɢ ɢɧɵɯ ɬɢɩɨɜ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɨɬɤɚɡɚ ɢɯ ɪɚɛɨɬɵ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɵɯ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ; 

7. Ɉɛɟɫɩɟɱɢɬɶ ɜɫɟɦɢ ɷɥɟɦɟɧɬɚɦɢ ɰɢɮɪɨɜɢɡɚɰɢɢ ɩɪɨɬɨɤɨɥɚ SNMP, ɚ 
ɬɚɤɠɟ ɢɧɬɟɝɪɚɰɢɸ ɫ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɨɣ ɦɨɧɢɬɨɪɢɧɝɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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2.1 Ɋɟɬɪɨɮɢɬ ɢ ɰɢɮɪɨɜɢɡɚɰɢɹ. 
 
Ɋɟɬɪɨɮɢɬ - ɷɬɨ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɩɪɨɜɨɞɢɦɚɹ ɫ ɰɟɥɶɸ 

ɭɜɟɥɢɱɟɧɢɹ ɟɟ ɪɟɫɭɪɫɚ, ɩɨɜɵɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɞɟɠɧɨɫɬɢ, ɭɩɪɨɳɟɧɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ ɤɥɚɫɫɚ ɡɚɳɢɬɵ.  

 
ȼ ɷɥɟɤɬɪɨɧɧɵɯ ɪɟɫɭɪɫɚɯ [3] ɢ [4] ɨɱɟɧɶ ɬɨɱɧɨ ɢ ɩɨɧɹɬɧɨ ɨɩɢɫɵɜɚɟɬɫɹ 

ɩɨɧɹɬɢɟ ɪɟɬɪɨɮɢɬ, ɟɝɨ ɨɫɨɛɟɧɧɨɫɬɢ, ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ. 
ȼɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɄɊɍ (ɄɋɈ) ɦɨɠɟɬ ɛɵɬɶ ɭɫɥɨɜɧɨ ɪɚɡɞɟɥɟɧɨ ɧɚ 

ɱɟɬɵɪɟ ɝɪɭɩɩɵ ɩɨ ɫɬɟɩɟɧɢ ɢɡɧɚɲɢɜɚɟɦɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ: 
2.1.1 Cɬɚɰɢɨɧɚɪɧɵɟ ɱɚɫɬɢ: ɤɨɪɩɭɫɚ ɲɤɚɮɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɢɡɨɥɹɬɨɪɵ, ɲɢɧɵ ɢ ɬ.ɩ. Ɇɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ 
ɷɬɨ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɧɚɲɢɜɚɟɦɚɹ ɤɚɬɟɝɨɪɢɹ; 

2.1.2 ɉɨɞɜɢɠɧɵɟ ɱɚɫɬɢ: ɜɵɤɚɬɧɵɟ ɷɥɟɦɟɧɬɵ, ɜɵɤɥɸɱɚɬɟɥɢ 
ɧɚɝɪɭɡɤɢ, ɜɵɫɨɤɨɜɨɥɶɬɧɵɟ ɢ ɡɚɡɟɦɥɹɸɳɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɢ 
ɩɪɢɜɨɞɵ ɤ ɧɢɦ, ɲɬɨɪɨɱɧɵɟ ɦɟɯɚɧɢɡɦɵ. ɉɨɞɜɟɪɠɟɧɵ 
ɮɢɡɢɱɟɫɤɨɦɭ ɢɡɧɨɫɭ ɜ ɫɪɟɞɧɟɣ ɫɬɟɩɟɧɢ, ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɥɢ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨ, ɬ.ɤ. ɤɨɧɫɬɪɭɤɰɢɹ ɡɚ ɷɬɢ ɝɨɞɵ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 
ɢɡɦɟɧɢɥɚɫɶ. ɉɪɨɛɥɟɦɵ ɜɨɡɧɢɤɚɸɬ ɬɨɥɶɤɨ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ 
ɧɚɯɨɞɹɳɢɦɫɹ ɜ ɪɚɛɨɬɟ ɛɨɥɟɟ 30 ɥɟɬ; 

2.1.3 ȼɬɨɪɢɱɧɚɹ ɤɨɦɦɭɬɚɰɢɹ: ɪɟɥɟɣɧɚɹ ɢ ɞɭɝɨɜɚɹ ɡɚɳɢɬɚ, 
ɭɫɬɪɨɣɫɬɜɚ ɢɡɦɟɪɟɧɢɣ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɜ 
ɫɜɹɡɢ ɫ ɜɧɟɞɪɟɧɢɟɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ, ɷɬɨ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɜɚɟɬ ɛɵɫɬɪɟɟ ɮɢɡɢɱɟɫɤɨɝɨ ɢɡɧɨɫɚ; 

2.1.4 Ʉɨɦɦɭɬɚɰɢɨɧɧɵɟ ɚɩɩɚɪɚɬɵ: ɫɢɥɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɢ 
ɤɨɧɬɚɤɬɨɪɵ. Ʉɚɬɟɝɨɪɢɹ ɧɚɢɛɨɥɟɟ ɩɨɞɜɟɪɠɟɧɧɚɹ ɮɢɡɢɱɟɫɤɨɦɭ ɢ 
ɦɨɪɚɥɶɧɨɦɭ ɢɡɧɨɫɭ, ɚ ɜ ɫɜɹɡɢ ɫ ɩɨɹɜɥɟɧɢɟɦ ɧɨɜɵɯ ɜɚɤɭɭɦɧɵɯ ɢ 
ɷɥɟɝɚɡɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɩɨ ɜɫɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
ɩɪɟɜɨɫɯɨɞɹɳɢɯ ɚɩɩɚɪɚɬɵ ɩɪɟɠɧɢɯ ɫɟɪɢɣ. ɇɚɢɛɨɥɶɲɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɨɛɥɟɦ ɫɜɹɡɚɧɧɨ ɢɦɟɧɧɨ ɫ ɷɬɢɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɬɚɤ ɤɚɤ ɨɬ ɧɟɝɨ ɡɚɜɢɫɢɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ 
ɬɟɯɧɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɜɫɟɝɨ Ɋɍ. Ɂɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɫɬɨɹɳɢɯ 
ɜ ɫɟɬɹɯ ɚɝɪɟɝɚɬɨɜ ɫɨɫɬɚɜɥɹɸɬ ɜɵɪɚɛɚɬɵɜɚɸɳɢɟ ɫɜɨɣ ɪɟɫɭɪɫ 
ɦɚɫɥɹɧɵɟ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɢɥɢ ɜɚɤɭɭɦɧɵɟ ɩɟɪɜɵɯ ɥɟɬ ɜɵɩɭɫɤɚ 
ɜɵɤɥɸɱɚɬɟɥɢ. 

 
Ɋɟɬɪɨɮɢɬ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ: 

 ɇɚ ɜɵɤɚɬɧɨɦ ɷɥɟɦɟɧɬɟ ɄɊɍ ɩɭɬɟɦ ɡɚɦɟɧɵ ɫɬɚɪɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 
ɧɚ ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɢɥɢ ɞɪɭɝɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ɩɪɢ 
ɩɨɦɨɳɢ ɤɨɦɩɥɟɤɬɚ ɚɞɚɩɬɚɰɢɢ; 

 ȼ ɹɱɟɣɤɚɯ ɄɋɈ ɩɭɬɟɦ ɩɨɥɧɨɣ ɢɥɢ ɱɚɫɬɢɱɧɨɣ ɡɚɦɟɧɵ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɹɱɟɣɤɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɥɟɤɬɚ ɚɞɚɩɬɚɰɢɢ; 
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 ȼ ɲɤɚɮɚɯ ɄɊɍ ɩɭɬɟɦ ɩɨɥɧɨɣ ɢɥɢ ɱɚɫɬɢɱɧɨɣ ɡɚɦɟɧɵ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɹɱɟɣɤɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɥɟɤɬɚ ɚɞɚɩɬɚɰɢɢ. 

  
Ɉɫɨɛɟɧɧɨɫɬɢ ɪɟɬɪɨɮɢɬɚ: 

 ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɨɯɪɚɧɹɸɬɫɹ ɧɟɫɭɳɢɟ ɷɥɟɦɟɧɬɵ 
ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ ɫɬɚɪɨɣ ɹɱɟɣɤɢ, ɜɫɟ ɟё ɨɫɨɛɟɧɧɨɫɬɢ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ; 

 Ɂɚɦɟɧɚ ɞɟɣɫɬɜɭɸɳɟɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɛɟɡ 
ɧɚɪɭɲɟɧɢɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɹ; 

 ɗɤɨɧɨɦɢɹ ɧɚ ɤɚɩɢɬɚɥɶɧɵɯ ɪɚɫɯɨɞɚɯ ɩɪɢ ɜɜɟɞɟɧɢɢ ɧɨɜɵɯ 
ɬɟɯɧɨɥɨɝɢɣ; 

 Ɉɩɬɢɦɢɡɚɰɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ; 
 Ⱥɞɚɩɬɚɰɢɹ ɬɟɯɧɨɥɨɝɢɢ ɩɨɞ ɧɨɜɭɸ ɢɥɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɭɸ 

ɩɪɨɞɭɤɰɢɸ; 
 ɍɥɭɱɲɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
 ȼɵɫɨɤɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɥɢɱɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɚɩɱɚɫɬɟɣ; 
 ɩɪɨɞɥɟɧɢɟ ɫɪɨɤɚ ɫɥɭɠɛɵ ɹɱɟɣɤɢ ɩɪɢ ɨɩɬɢɦɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ; 
 ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ; 
 ɫɧɢɠɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɫɟɥɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜ ɊɁȺ; 
 ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. 
 
ɒɢɪɨɤɢɣ ɫɩɟɤɬɪ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɨɫɥɟ ɪɟɬɪɨɮɢɬɚ ɹɱɟɟɤ: 

 ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɢɫɬɪɚɰɢɢ ɢ ɨɫɰɢɥɥɨɝɪɚɮɢɪɨɜɚɧɢɹ ɚɜɚɪɢɣɧɵɯ 
ɫɨɛɵɬɢɣ; 

 ɢɧɬɟɝɪɚɰɢɹ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɜ ɫɢɫɬɟɦɭ Ⱥɋɍ Ɍɉ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨ 
ɩɪɨɬɨɤɨɥɭ ɆɗɄ 61850; 

 ɭɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ; 
 ɭɞɚɥɟɧɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɩɚɪɚɦɟɬɪɨɜ. 

 
ɐɢɮɪɨɜɢɡɚɰɢɹ – ɷɬɨ ɩɪɨɰɟɫɫ ɜɧɟɞɪɟɧɢɹ ɰɢɮɪɨɜɵɯ ɫɢɫɬɟɦ ɩɟɪɟɞɚɱɢ ɧɚ 

ɭɪɨɜɧɟ ɩɟɪɜɢɱɧɵɯ ɫɟɬɟɣ, ɫɪɟɞɫɬɜ ɤɨɦɦɭɬɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɟɪɟɞɚɱɭ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ ɢɧɮɨɪɦɚɰɢɢ ɜ 
ɰɢɮɪɨɜɨɦ ɜɢɞɟ ɧɚ ɭɪɨɜɧɟ ɜɬɨɪɢɱɧɵɯ ɫɟɬɟɣ. 

ɐɢɮɪɨɜɚɹ ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɭɫɬɚɧɨɜɤɭ ɧɚ ɨɛɴɟɤɬɚɯ 
ɷɥɟɤɬɪɨɫɟɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɩɟɪɟɞɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɡɞɚɧɢɟ ɟɞɢɧɨɣ 
ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɟɣ 
ɨɞɢɧ ɭɪɨɜɟɧɶ ɨɩɟɪɢɪɨɜɚɧɢɹ ɫɟɬɹɦɢ ɜɦɟɫɬɨ ɫɭɳɟɫɬɜɭɸɳɢɯ. ɉɪɢ ɷɬɨɦ 
ɫɤɨɪɨɫɬɶ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɫɹ, ɚ ɩɟɪɫɨɧɚɥ ɛɭɞɟɬ 
ɡɚɞɟɣɫɬɜɨɜɚɧ ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɟ ɜɵɹɜɥɟɧɢɹ ɚɧɨɦɚɥɢɣ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɪɨɜɟɞɟɧɢɹ ɛɨɥɟɟ ɝɥɭɛɨɤɨɝɨ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ.  

 



18 
 

ȼ ɷɥɟɤɬɪɨɧɧɵɯ ɪɟɫɭɪɫɚɯ [10] ɢ [11] ɩɪɢɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɩɨɧɹɬɢɹ 
ɰɢɮɪɨɜɢɡɚɰɢɹ ɜ ɲɢɪɨɤɨɦ ɢ ɭɡɤɢɯ ɫɦɵɫɥɚɯ, ɬɚɤɠɟ ɩɪɢɜɟɞɟɧɵ ɟё 
ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɜɧɟɞɪɟɧɢɹ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɰɢɮɪɨɜɢɡɚɰɢɢ: 
 ɞɟɥɚɟɬ ɩɪɨɢɡɜɨɞɫɬɜɨ ɛɨɥɟɟ ɝɢɛɤɢɦ, ɤɨɧɤɭɪɟɧɬɧɨɫɩɨɫɨɛɧɵɦ, ɚ 

ɡɧɚɱɢɬ, ɛɨɥɟɟ ɩɪɢɛɵɥɶɧɵɦ; 
 ɰɢɮɪɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɩɟɪɚɬɢɜɧɨɟ ɩɨɥɭɱɟɧɢɟ 

ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɨɞɭɤɰɢɢ ɢɥɢ ɪɟɲɟɧɢɢ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ 
ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ - ɨɬ ɪɚɡɪɚɛɨɬɤɢ ɞɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, 
ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɛɵɫɬɪɟɟ ɢ ɷɮɮɟɤɬɢɜɧɟɟ ɪɟɲɚɬɶ ɡɚɞɚɱɢ 
ɨɩɬɢɦɢɡɚɰɢɢ ɬɟɯɩɪɨɰɟɫɫɚ, ɤɚɱɟɫɬɜɚ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

ɐɢɮɪɨɜɢɡɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɟɬ ɢ ɪɢɫɤɢ. ɍɳɟɪɛ ɨɬ ɫɛɨɹ ɦɨɠɟɬ ɛɵɬɶ 
ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɣ, ɱɟɦ ɩɪɢ ɬɪɚɞɢɰɢɨɧɧɨɣ ɦɨɞɟɥɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɷɥɟɦɟɧɬɨɜ ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɚɫɬɚɸɬ. 

ɂɧɞɭɫɬɪɢɹ 4.0 ɜ ɭɡɤɨɦ ɫɦɵɫɥɟ - ɷɬɨ ɧɚɡɜɚɧɢɟ ɨɞɧɨɝɨ ɢɡ 10 ɩɪɨɟɤɬɨɜ Hi-
Tech ɫɬɪɚɬɟɝɢɢ ɩɪɚɜɢɬɟɥɶɫɬɜɚ Ƚɟɪɦɚɧɢɢ ɞɨ 2020 ɝ, ɩɨɥɭɱɢɜɲɟɟ ɦɢɪɨɜɨɟ 
ɩɪɢɡɧɚɧɢɟ ɢɡ-ɡɚ ɱɟɬɤɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɰɟɥɢ. 

ɂɧɞɭɫɬɪɢɹ 4.0 ɜ ɲɢɪɨɤɨɦ ɫɦɵɫɥɟ - ɧɨɜɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ 
ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɭɩɪɚɜɥɟɧɢɢ ɜɫɟɣ ɰɟɩɨɱɤɨɣ ɫɨɡɞɚɧɢɹ ɫɬɨɢɦɨɫɬɢ 
ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɞɭɤɰɢɢ ɧɚ ɩɥɚɬɮɨɪɦɟ ɪɚɡɜɢɬɢɹ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɨɡɞɚɧɢɟ ɤɢɛɟɪɮɢɡɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ, Industrial Internet of Things ɢ ɰɢɮɪɨɜɢɡɚɰɢɢ. 

ȼ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɰɢɮɪɨɜɚɹ ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ 
ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɣ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɤɨɦɩɥɟɤɫɚ ɢ ɭɥɭɱɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɨɤɚɡɚɧɢɹ ɭɫɥɭɝ. ɇɚɩɪɢɦɟɪ, ɤ 2024 ɝɨɞɭ 
ɡɚɩɥɚɧɢɪɨɜɚɧɨ: 

2.1.1. ɫɧɢɠɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɟɪɟɪɵɜɨɜ ɜ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɢ ɢ ɫɪɟɞɧɟɣ ɱɚɫɬɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɧɚɪɭɲɟɧɢɣ ɧɚ 5%; 

2.1.2. ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɞɥɹ ɨɛɴɟɤɬɨɜ ɧɚ 5% ɛɟɡ ɩɨɜɵɲɟɧɢɹ 
ɡɚɬɪɚɬ ɧɚ ɷɬɢ ɰɟɥɢ; 

2.1.3. ɫɧɢɠɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɚɜɚɪɢɣ ɧɚ ɨɛɴɟɤɬɚɯ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ, ɫɜɹɡɚɧɧɵɯ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ, – ɧɚ 
20%; 

2.1.4. ɫɨɤɪɚɳɟɧɢɟ ɫɪɨɤɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ 
ɫɟɬɹɦ; 

2.1.5. ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɫɬɭɩɧɨɫɬɢ ɭɫɥɭɝ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɵɛɨɪɚ ɬɚɪɢɮɚ, ɭɩɪɚɜɥɟɧɢɹ ɧɚɝɪɭɡɤɨɣ, ɩɟɪɟɞɚɱɚ 
ɞɚɧɧɵɯ ɨ ɩɨɬɪɟɛɥɟɧɢɢ ɢ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɷɥɟɤɬɪɨɫɟɬɹɦ ɛɟɡ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɫɟɳɟɧɢɹ ɨɮɢɫɚ ɫɟɬɟɜɨɣ ɤɨɦɩɚɧɢɢ. 
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ɐɢɮɪɨɜɢɡɚɰɢɹ ɜ ɭɡɤɨɦ ɫɦɵɫɥɟ- ɩɪɨɰɟɫɫ ɩɟɪɟɯɨɞɚ ɫ ɚɧɚɥɨɝɨɜɨɣ ɮɨɪɦɵ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɰɢɮɪɨɜɭɸ. 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɦɧɨɝɢɟ ɫɢɝɧɚɥɵ ɹɜɥɹɸɬɫɹ ɚɧɚɥɨɝɨɜɵɦɢ. 
ɗɜɨɥɸɰɢɹ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɜɹɡɢ ɩɪɢɜɟɥɚ ɤ ɡɚɦɟɧɟ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ 

ɧɚ ɰɢɮɪɨɜɵɟ ɫɢɝɧɚɥɵ, ɤɨɬɨɪɵɟ ɪɚɧɟɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ 
ɫɢɫɬɟɦɚɯ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɰɢɮɪɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɟɪɟɞɚɱɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ: 

1. ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɚɹ ɫɜɹɡɶ, ɩɨɫɤɨɥɶɤɭ ɫɢɝɧɚɥ 0 ɢ ɫɢɝɧɚɥ 1 ɥɟɝɤɨ 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɢɫɤɚɠɟɧɧɨɝɨ ɩɨɦɟɯɚɦɢ 
ɚɧɚɥɨɝɨɜɨɝɨ ɫɢɝɧɚɥɚ; 

2. ɜɨɡɦɨɠɧɨɫɬɶ ɦɢɧɢɚɬɸɪɢɡɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɫɜɹɡɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɢɫɤɪɟɬɧɨɣ ɥɨɝɢɤɢ, ɦɢɤɪɨɫɯɟɦ ɢ ɬ. ɞ; 

3. ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɜɟɞɟɧɢɹ ɤ ɟɞɢɧɨɣ ɫɢɫɬɟɦɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-
ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɭɡɥɨɜ ɫɢɫɬɟɦ ɩɟɪɟɞɚɱɢ ɢ 
ɫɢɫɬɟɦ ɤɨɦɦɭɬɚɰɢɢ, ɜ ɫɜɹɡɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɣ 
ɰɢɮɪɨɜɨɣ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ. 

ɉɪɟɞɩɨɫɵɥɤɢ ɫɨɡɞɚɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɵ ɫɢɫɬɟɦ ɩɟɪɟɞɚɱɢ, ɤɨɦɦɭɬɚɰɢɢ ɢ 
ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɫɜɹɡɢ: 

1. ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, ɤɚɤ ɟɞɢɧɨɨɛɪɚɡɧɵɣ ɩɟɪɟɧɨɫɱɢɤ ɫɨɨɛɳɟɧɢɣ 
ɪɚɡɥɢɱɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ; 

2. ɨɞɢɧɚɤɨɜɵɟ ɷɬɚɩɵ ɩɪɨɰɟɫɫɚ ɩɟɪɟɞɚɱɢ ɫɨɨɛɳɟɧɢɣ; 
3. ɨɞɢɧɚɤɨɜɚɹ ɛɚɡɚ ɄɂɉɢȺ ɞɥɹ ɫɢɫɬɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɜɹɡɢ. 

 
ɐɢɮɪɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɨɤɪɭɠɚɸɬ ɥɸɞɟɣ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ: ɨɧɢ ɟɫɬɶ ɜ 

ɤɚɠɞɨɦ ɫɨɜɪɟɦɟɧɧɨɦ ɞɨɦɟ, ɭɱɪɟɠɞɟɧɢɢ, ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɡɚɜɨɞɚɯ, ɜ 
ɛɨɥɶɧɢɰɚɯ, ɲɤɨɥɚɯ, ɭɧɢɜɟɪɫɢɬɟɬɚɯ. Ɉɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢ ɜɢɪɬɭɚɥɶɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɩɪɢ ɦɚɲɢɧɧɨɦ ɨɛɭɱɟɧɢɢ, ɜ 
ɪɨɛɨɬɨɬɟɯɧɢɤɟ, ɞɥɹ 3D-ɩɟɱɚɬɢ, ɜ ɨɛɥɚɫɬɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ, 
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ, ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ.  

 
ɐɢɮɪɨɜɢɡɚɰɢɹ ɜ Ɋɨɫɫɢɢ  
ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɰɢɮɪɨɜɢɡɚɰɢɹ ɜ Ɋɨɫɫɢɢ ɫɞɟɥɚɥɚ ɛɨɥɶɲɨɣ 

ɲɚɝ ɜɩɟɪɟɞ: ɟɫɥɢ ɪɚɧɶɲɟ ɜɫɟ ɞɚɧɧɵɟ ɫɨɛɢɪɚɥɢɫɶ ɜɪɭɱɧɭɸ, ɬɨ ɫɟɝɨɞɧɹ ɟɫɬɶ 
ɩɨɞɫɬɚɧɰɢɢ, ɝɞɟ ɞɨ 80 ɩɪɨɰɟɧɬɨɜ ɢɧɮɨɪɦɚɰɢɢ ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ 
ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. ɗɬɢ ɬɟɯɧɨɥɨɝɢɢ ɚɤɬɭɚɥɶɧɵ ɞɥɹ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ 
ɪɟɝɢɨɧɨɜ, ɝɞɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɪɭɱɧɭɸ ɫɥɢɲɤɨɦ ɞɨɪɨɝɨ. 

ȼ Ɋɨɫɫɢɢ ɭɠɟ ɪɟɚɥɢɡɭɟɬɫɹ ɪɹɞ ɩɪɨɟɤɬɨɜ ɫ ɜɧɟɞɪɟɧɢɟɦ ɰɢɮɪɨɜɢɡɚɰɢɢ ɜ 
ɷɥɟɤɬɪɨɫɟɬɟɜɨɣ ɤɨɦɩɥɟɤɫ. ɇɚɩɪɢɦɟɪ, ɜ 2013 ɝɨɞɭ ɫɩɟɰɢɚɥɢɫɬɵ ɈȺɈ 
«Ȼɚɲɤɢɪɫɤɚɹ ɷɥɟɤɬɪɨɫɟɬɟɜɚɹ ɤɨɦɩɚɧɢɹ» ɩɪɢɫɬɭɩɢɥɢ ɤ ɤɨɦɩɥɟɤɫɧɨɣ 
ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɟɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɫɬɨɥɢɰɵ Ȼɚɲɤɨɪɬɨɫɬɚɧɚ ɫ 
ɷɥɟɦɟɧɬɚɦɢ Smart Grid. 
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Smart Grid – ɷɬɨ ɧɨɜɵɣ ɩɨɞɯɨɞ ɤ ɩɨɫɬɪɨɟɧɢɸ ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ 
ɤɨɦɩɥɟɤɫɚ ɜ ɱɚɫɬɧɨɫɬɢ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɜ ɰɟɥɨɦ. Ɍɚɤɚɹ ɫɟɬɶ ɞɨɥɠɧɚ 
ɨɛɟɫɩɟɱɢɜɚɬɶ: 

1. ɩɨɥɭɱɟɧɢɟ ɞɚɧɧɵɯ ɨɬ ɩɨɫɬɚɜɳɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨ ɟɟ 
ɝɟɧɟɪɚɰɢɢ; 

2. ɩɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɩɨɬɪɟɛɢɬɟɥɟɣ ɨ ɪɟɚɥɶɧɵɯ ɨɛɴɟɦɚɯ 
ɩɨɬɪɟɛɥɟɧɢɹ; 

3. ɨɩɟɪɚɬɢɜɧɭɸ ɨɛɪɚɛɨɬɤɭ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ; 
4. ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɢ 

ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ. 
ɉɪɢɱɟɦ ɜɫɟ ɷɬɢ ɨɩɰɢɢ ɞɨɥɠɧɵ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɜ ɪɟɠɢɦɟ ɨɧɥɚɣɧ ɢ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɭɸ ɪɚɛɨɬɭ ɤɚɠɞɨɝɨ ɨɬɞɟɥɶɧɨ ɜɡɹɬɨɝɨ 
ɷɥɟɦɟɧɬɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

ɐɢɮɪɨɜɢɡɚɰɢɹ ɨɛɳɟɫɬɜɚ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ, ɤɚɤ ɢ ɦɧɨɝɢɟ ɫɨɜɪɟɦɟɧɧɵɟ 
ɬɟɧɞɟɧɰɢɢ, ɞɜɭɫɦɵɫɥɟɧɧɨ.  

 
ɉɪɟɢɦɭɳɟɫɬɜɚ ɰɢɮɪɨɜɢɡɚɰɢɢ: 

1. Ƚɥɚɜɧɵɟ ɞɨɫɬɨɢɧɫɬɜɚ ɹɜɥɟɧɢɹ – ɩɪɨɫɬɨɬɚ ɢ ɬɨɱɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ 
ɭɫɥɭɝ ɢ ɬɨɜɚɪɨɜ, ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ, ɫɜɟɞɟɧɢɟ ɤ 
ɦɢɧɢɦɭɦɭ ɜɥɢɹɧɢɹ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ.  

2. ȼɨɡɦɨɠɧɨɫɬɶ ɢɡɛɚɜɢɬɶɫɹ ɨɬ ɨɛɢɥɢɹ ɛɭɦɚɠɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, 
ɛɥɚɝɨɞɚɪɹ ɯɪɚɧɟɧɢɸ ɞɚɧɧɵɯ ɜ ɷɥɟɤɬɪɨɧɧɨɦ ɮɨɪɦɚɬɟ.  

3. ɋɨɞɟɣɫɬɜɢɟ ɛɨɥɟɟ ɜɵɝɨɞɧɨɦɭ ɜɟɞɟɧɢɸ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ, 
ɷɤɨɧɨɦɢɢ ɧɚ ɪɚɛɨɱɟɣ ɫɢɥɟ, ɜɨɡɦɨɠɧɨɫɬɹɦ ɚɧɚɥɢɡɚ ɢ ɩɪɨɝɧɨɡɚ. 

4. Ȼɵɫɬɪɚɹ ɨɤɭɩɚɟɦɨɫɬɶ. ɋɥɨɠɧɨ ɧɟɞɨɨɰɟɧɢɬɶ ɟɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɜ 
ɨɛɥɚɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ, ɦɟɞɢɰɢɧɵ, ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɧɚɭɱɧɵɯ 
ɪɚɡɪɚɛɨɬɨɤ. 

 
ɇɟɞɨɫɬɚɬɤɢ ɰɢɮɪɨɜɢɡɚɰɢɢ:  

1. ɂɡ-ɡɚ ɜɧɟɞɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɣ, ɦɧɨɝɢɟ ɥɸɞɢ ɨɫɬɚɧɭɬɫɹ ɛɟɡ ɪɚɛɨɬɵ.  
2. Ɍɟɯɧɢɱɟɫɤɚɹ ɧɟɝɪɚɦɨɬɧɨɫɬɶ ɥɸɞɟɣ. ɇɟ ɜɫɟ ɝɨɬɨɜɵ ɢɡɭɱɚɬɶ ɧɨɜɵɟ 

ɬɟɯɧɨɥɨɝɢɢ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɢɯ ɦɚɤɫɢɦɚɥɶɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ.  
3. ɗɥɟɤɬɪɨɧɧɚɹ ɮɨɪɦɚ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɫɬɚɜɢɬ ɢɯ ɩɨɞ ɪɢɫɤ ɭɬɪɚɬɵ 

ɜɜɢɞɭ ɬɟɯɧɢɱɟɫɤɢɯ ɫɛɨɟɜ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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3. Ɋɚɫɱɟɬ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɢ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 

 

Ɋɢɫɭɧɨɤ 1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɉɋ «ɄɋɄ» 

Ⱦɥɢɧɚ ɥɢɧɢɢ ɋ-90: L1 = 20 ɤɦ 
Ⱦɥɢɧɚ ɥɢɧɢɢ ɋ-339: L2 = 1,69 ɤɦ 
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Ɋɢɫɭɧɨɤ 2 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɉɋ «ɄɋɄ» 

ȼɵɛɪɚɧɵ ɛɚɡɢɫɧɵɟ ɜɟɥɢɱɢɧɵ:              – ɛɚɡɢɫɧɚɹ ɦɨɳɧɨɫɬɶ;           ;          ;           – ɛɚɡɢɫɧɵɟ ɧɚɩɪɹɠɟɧɢɹ 
ɫɬɭɩɟɧɟɣ. 

 
ɇɚɣɞɟɦ ɛɚɡɢɫɧɵɟ ɬɨɤɢ ɫɬɭɩɟɧɟɣ ɄɁ:  
                                                                                                             (3.1) 

                          
                                                                                                             (3.2) 

                           
                                                                                                             (3.3) 

                           
 
ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɫɯɟɦɟ ɡɚɦɟɳɟɧɢɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ 1: 
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                                                                                                                 (3.4) 

                             

 
Ʌɢɧɢɹ: 
                                                                                                         (3.5) 

                          

 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ: 
          ሺ                       ሻ                                   (3.6) 
          ሺ       ሻ      
 
ɉɪɢɧɢɦɚɟɦ        
          ሺ                       ሻ                                    (3.7) 
          ሺ       ሻ     
                                                                                                      (3.8) 

                             

                                                                                                      (3.9) 

                            

 
 ɉɪɟɨɛɪɚɡɭɟɦ ɢɫɯɨɞɧɭɸ ɫɯɟɦɭ: ɬɚɤ ɤɚɤ Q1 ɢ Q2 ɨɬɤɥɸɱɟɧɵ, ɬɨ ɏ2, 

ɏ4, ɏ6 ɢ ɏ8 – ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ. 
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Ɋɢɫɭɧɨɤ 3 – ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ 
 

ɉɪɟɨɛɪɚɡɨɜɚɥɢ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ Ʉ3: 
                                                                                       (3.10) 

                                   
 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ 2: 
                                                                                                               (3.11) 

                              
 
Ʌɢɧɢɹ: 
                                                                                                       (3.12) 

                             

 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ: 
          ሺ                       ሻ                                 (3.13) 
          ሺ       ሻ      
 
ɉɪɢɧɢɦɚɟɦ        
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         ሺ                       ሻ                                  (3.14) 
          ሺ       ሻ     
                                                                                                    (3.15) 

                             

                                                                                                    (3.16) 

                            

 
ɉɪɟɨɛɪɚɡɭɟɦ ɢɫɯɨɞɧɭɸ ɫɯɟɦɭ: ɬɚɤ ɤɚɤ Q1 ɢ Q2 ɨɬɤɥɸɱɟɧɵ, ɬɨ ɏ2, ɏ4, ɏ6 

ɢ ɏ8 – ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ. 

 

Ɋɢɫɭɧɨɤ 4 – ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɡɚɦɟɳɟɧɢɹ 
 
ɉɪɟɨɛɪɚɡɨɜɚɥɢ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ Ʉ6: 
                                                                                       (3.17) 
                                   
 
ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 
 
ɇɚɱɚɥɶɧɚɹ ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ Ʉ3: 
                ሺ ሻ                                                                                               (3.18) 
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ɝɞɟ            – ɗȾɋ ɢɫɬɨɱɧɢɤɚ ɜ ɨ.ɟ. 
 

ɇɚɱɚɥɶɧɚɹ ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ Ʉ6: 
                ሺ ሻ                                                                                                 

(3.19) 
                           

 
 
 
 

 

4. ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɟɣ 
 
ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ:  
– ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ:   
          ;                                                                                                

(4.1) 
 
– ɩɨ ɞɥɢɬɟɥɶɧɨɦɭ ɪɚɛɨɱɟɦɭ ɬɨɤɭ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɵɯ ɞɥɢɬɟɥɶɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ:  
 
                 ,                                                                                      

(4.2) 
 

ɝɞɟ  Uɧɨɦ, Iɧɨɦ – ɩɚɫɩɨɪɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ; k – ɤɨɷɮɮɢɰɢɟɧɬ, 
ɡɚɜɢɫɹɳɢɣ ɨɬ ɞɨɩɭɫɤɚɟɦɵɯ ɞɥɢɬɟɥɶɧɵɯ ɩɨɜɵɲɟɧɢɣ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ (ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɧɟ ɪɚɛɨɬɚɸɳɢɯ ɜ ɛɥɨɤɟ ɫ ɝɟɧɟɪɚɬɨɪɨɦ 4,1 = k).  

ɉɪɨɜɟɪɤɭ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ:  
– ɧɚ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɜɵɩɨɥɧɹɟɦ ɩɨ ɭɫɥɨɜɢɹɦ:    
          ;                  

(4.3) 
          ,                                                                                                   

(4.5) 
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ɝɞɟ     Iɩ0 iy – ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ (ɩɪɢ t 
= 0) ɢ ɭɞɚɪɧɨɝɨ ɬɨɤɚ (ɩɪɢ t = 0,01c) ɜ ɰɟɩɢ, ɞɥɹ ɤɨɬɨɪɨɣ ɜɵɛɢɪɚɟɬɫɹ 
ɜɵɤɥɸɱɚɬɟɥɶ; Iɞɢɧ, Iɚ.ɞɢɧ – ɞɟɣɫɬɜɭɸɳɟɟ ɢ ɚɦɩɥɢɬɭɞɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ 
ɢ ɫɤɜɨɡɧɨɝɨ ɬɨɤɚ ɄɁ (ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ). 

ȼɵɛɪɚɜ ɜɵɤɥɸɱɚɬɟɥɶ ɩɨ ɪɚɫɫɦɨɬɪɟɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ, ɡɧɚɹ ɩɨ ɤɚɬɚɥɨɝɭ 
ɫɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ tɫ.ɜ., ɧɚɯɨɞɹɬ ɜɪɟɦɹ ɨɬ ɧɚɱɚɥɚ ɄɁ 
ɞɨ ɪɚɫɯɨɠɞɟɧɢɹ ɤɨɧɬɚɤɬɨɜ ɜɵɤɥɸɱɚɬɟɥɟɣ:   

               ,                                                                                         
(4.6) 

 
ɝɞɟ     tɡ.min – ɦɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɦ 
ɪɚɜɧɵɦ 0,01ɫ, ɢ ɞɥɹ ɷɬɨɝɨ ɜɪɟɦɟɧɢ ɨɩɪɟɞɟɥɹɸɬ ɩɟɪɢɨɞɢɱɟɫɤɭɸ Iɩt ɢ 
ɚɩɟɪɢɨɞɢɱɟɫɤɭɸ ɜ ɫɨɫɬɚɜɥɹɸɳɢɟ ɬɨɤɚ ɄɁ; t – ɩɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ 
ɜɵɤɥɸɱɚɬɟɥɹ (ɩɪɢɜɨɞɢɬɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɜɵɤɥɸɱɚɬɟɥɹ).  

Ɉɬɤɥɸɱɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɨɜɟɪɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɭɫɥɨɜɢɹɦ:  

1. ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɧɚ ɫɢɦɦɟɬɪɢɱɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ ɩɨ 
ɭɫɥɨɜɢɸ 

 
              ,                                                                                           

(4.7) 
 

ɝɞɟ     Iɧɨɦ.ɨɬɤɥ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ ɩɨ ɤɚɬɚɥɨɝɭ.  
2.ɉɪɨɜɟɪɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɥɸɱɟɧɢɹ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ    . Ɉɩɪɟɞɟɥɹɸɬ ɩɪɨɰɟɧɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ    , ɜ 
ɬɨɤɟ ɢ ɩɪɨɜɟɪɹɸɬ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ 

 
  β ≤βɧɨɦ.                

(4.8) 
 
ȼɟɥɢɱɢɧɭ βɧɚɯɨɞɹɬ ɩɨ ɜɵɪɚɠɟɧɢɸ  
 

                 ;                                                                                       

(4.9) 
   

                 ,                                                                                 
(4.10) 

  
ɝɞɟ    Ɍa – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ.  

ɇɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɜɵɤɥɸɱɚɬɟɥɶ ɩɪɨɜɟɪɹɸɬ ɩɨ ɪɚɫɱɟɬɧɨɦɭ 
ɢɦɩɭɥɶɫɭ ɤɜɚɞɪɚɬɢɱɧɨɝɨ ɬɨɤɚ ɄɁ ȼɤ ɢ ɧɚɣɞɟɧɧɵɦ ɜ ɤɚɬɚɥɨɝɟ ɩɪɟɞɟɥɶɧɨɦɭ 
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ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɦɭ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɬɨɤɭ ɬɟɪɦɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɚɩɩɚɪɚɬɚ Iɬ ɢ ɜɪɟɦɟɧɢ ɟɝɨ ɩɪɨɬɟɤɚɧɢɹ tɬ. 

          .                                                                                              
(4.11) 

  
ɉɚɪɚɦɟɬɪ ȼɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 
         ሺ        ሻ,                                                                           (4.12) 
 

ɝɞɟ    tɨɬɤɥ = tɪ.ɡ + tɜ, tɪ.ɡ – ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ; tɜ – ɩɨɥɧɨɟ ɜɪɟɦɹ 
ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ.  

Ɋɚɡɴɟɞɢɧɢɬɟɥɢ, ɨɬɞɟɥɢɬɟɥɢ ɢ ɜɵɤɥɸɱɚɬɟɥɢ ɧɚɝɪɭɡɤɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ 
ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ Uɧɨɦ, ɧɨɦɢɧɚɥɶɧɨɦɭ ɞɥɢɬɟɥɶɧɨɦɭ ɬɨɤɭ Iɧɨɦ, ɚ ɜ 
ɪɟɠɢɦɟ ɄɁ ɩɪɨɜɟɪɹɸɬ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. 
Ⱦɥɹ ɤɨɪɨɬɤɨɡɚɦɵɤɚɬɟɥɟɣ ɜɵɛɨɪ ɩɨ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ɧɟ ɬɪɟɛɭɟɬɫɹ.  

ȼɵɤɥɸɱɚɬɟɥɢ ɧɚɝɪɭɡɤɢ ɩɪɨɜɟɪɹɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨ ɬɨɤɭ ɨɬɤɥɸɱɟɧɢɹ:  
                                                                                                     

(4.13) 
   
ȼɵɛɨɪ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɩɚɪɚɦɟɬɪɚɦ Uɧɨɦ, Iɧɨɦ ɫ 

ɩɪɨɜɟɪɤɨɣ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ Iɩ0 ≤ Iɧɨɦ.ɨɬɤɥ.  
Ɋɚɫɱɟɬɧɵɟ ɜɟɥɢɱɢɧɵ ɞɥɹ ɜɵɛɨɪɚ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɬɟ ɠɟ, ɱɬɨ ɢ 

ɞɥɹ ɜɵɤɥɸɱɚɬɟɥɟɣ.  
ȼɵɤɥɸɱɚɬɟɥɢ ɬɢɩɚ ȼɆɉɗ-10 ɨɬɧɨɫɹɬɫɹ ɤ ɬɢɩɭ ɦɚɥɨɦɚɫɥɹɧɵɯ ɢ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɬɪɟɯɩɨɥɸɫɧɵɣ ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɚɩɩɚɪɚɬ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɡɚɤɪɵɬɵɯ ɭɫɬɚɧɨɜɤɚɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɱɚɫɬɨɬɨɣ 50 ɝɰ. ɍɩɪɚɜɥɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹɦɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɬɫɪɨɟɧɧɵɦɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɩɪɢɜɨɞɚɦɢ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ ɬɢɩɚ ɉɗȼ-11, ɉɗȼ-14. 

ȼɚɤɭɭɦɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɬɢɩɚ ȼȼɍ-ɋɗɓ-ɗ3-10 ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ 
ɩɪɢɜɨɞɚɦɢ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɞɥɹ ɫɟɬɟɣ ɫ ɱɚɫɬɵɦɢ ɤɨɦɦɭɬɚɰɢɹɦɢ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɛɨɬɵ ɜ ɤɚɦɟɪɚɯ ɫɛɨɪɧɵɯ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
(ɄɋɈ) ɢ ɤɨɦɩɥɟɤɬɧɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ (ɄɊɍ) ɬɢɩɚ Ʉ-63, Ʉ-59 
ɢ ɞɪɭɝɢɯ ɜɧɭɬɪɟɧɧɟɣ ɭɫɬɚɧɨɜɤɢ ɧɚ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ 10 ɤȼ ɬɪɟɯɮɚɡɧɨɝɨ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɵ 50 Ƚɰ.  

ȼɵɤɥɸɱɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɰɟɩɟɣ 
ɬɪɟɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɷɬɢɯ ɰɟɩɟɣ ɩɪɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ 
ɢ ɩɟɪɟɝɪɭɡɤɚɯ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ 

ȼɚɤɭɭɦɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɬɢɩɚ ȼȼɍ-ɋɗɓ-ɗ-10-31,5/3150 ɫ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɩɪɢɜɨɞɚɦɢ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɞɥɹ ɫɟɬɟɣ ɫ ɱɚɫɬɵɦɢ 
ɤɨɦɦɭɬɚɰɢɹɦɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɛɨɬɵ ɜ ɄɋɈ ɢ ɤɨɦɩɥɟɤɬɧɵɯ 
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ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ (ɄɊɍ) ɬɢɩɚ Ʉ-63 ɢ ɞɪ. ɧɚ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ 
10 ɤȼ ɬɪɟɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɵ 50 Ƚɰ.  

Ɉɧɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɰɟɩɟɣ 
ɬɪɟɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɷɬɢɯ ɰɟɩɟɣ ɩɪɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ 
ɢ ɩɟɪɟɝɪɭɡɤɚɯ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 

 
Ⱦɥɹ ɜɵɛɨɪɚ ɢ ɩɪɨɜɟɪɤɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɧɚ 

ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɢ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɜ ɪɟɠɢɦɟ ɄɁ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɩɪɨɜɟɪɤɢ ɨɬɤɥɸɱɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ: 

 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. 
Ɋɚɫɫɱɢɬɚɟɦ ɧɚɱɚɥɶɧɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ: 
                ሺ ሻ                                                                                               (4.14) 

 

ɝɞɟ                – ɛɚɡɨɜɵɣ ɬɨɤ, ɤȺ;    – ɛɚɡɨɜɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼ·Ⱥ;         – 

ɫɪɟɞɧɟɟ ɧɚɩɪɹɠɟɧɢɟ ɫɬɭɩɟɧɢ ɄɁ, ɤȼ;     ሺ ሻ – ɪɟɡɭɥɶɬɢɪɭɸɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɞɨ ɬɨɱɤɢ ɄɁ, ɨ.ɟ. 

ȼɟɥɢɱɢɧɚ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                                                                                                      

(4.15) 
 

ɝɞɟ                    
 

ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɫɪɟɞɧɢɦɢ ɡɧɚɱɟɧɢɹɦɢ Ɍɚ ɢ    , ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ 
ɬɚɛɥɢɰɟ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɷɥɟɤɬɪɨɫɟɬɟɣ ([2] - ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ, ɚɜɬɨɪ Ʌ.Ⱦ. Ɋɨɠɤɨɜɚ, ɫɬɪ. 110-111). 

Ⱦɚɧɧɵɟ ɜɵɛɢɪɚɟɦ Ɍɚ ɢ     ɞɥɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ 6 
-10 ɤȼ. Ɍɚ = 0,01 ɫ,           
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Ⱥɩɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ ɄɁ ɪɚɜɧɚ: 
                                                                                                  (4.16) 
 
Ɋɚɫɱɟɬɧɨɟ ɜɪɟɦɹ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɬɨɤɢ ɄɁ, 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɪɟɦɟɧɢ ɪɚɡɦɵɤɚɧɢɹ ɰɟɩɢ ɄɁ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦɢ ɤɨɧɬɚɤɬɚɦɢ 
ɜɵɤɥɸɱɚɬɟɥɹ. ɇɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                                                                                     
(4.17) 
                                   

                                                
 

ɉɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ ɄɁ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
                                                                                                           

(4.18) 
 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ ɧɟɨɛɯɨɞɢɦɨ 
ɧɚɣɬɢ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɢɫɬɨɱɧɢɤɚ                           ⁄  ɢ ɨɰɟɧɢɬɶ 
ɨɬɧɨɲɟɧɢɟ             ⁄  

                              
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ Iɉt ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɄɁ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɬɢɩɨɜɵɯ ɤɪɢɜɵɯ. 
Ɇɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɪɢɜɵɯ ɢɡɦɟɧɟɧɢɹ ɜɨ ɜɪɟɦɟɧɢ ɨɬɧɨɲɟɧɢɹ 
ɞɟɣɫɬɜɭɸɳɢɯ ɡɧɚɱɟɧɢɣ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ ɨɬ ɝɟɧɟɪɚɬɨɪɚ 
ɜ ɩɪɨɢɡɜɨɥɶɧɵɣ ɢ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ. 

Ɍɢɩɨɜɵɟ ɤɪɢɜɵɟ ɭɱɢɬɵɜɚɸɬ ɢɡɦɟɧɟɧɢɟ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ 
ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ. 

 
ȿɫɥɢ             ⁄   , ɬɨ ɷɬɨ ɭɞɚɥɟɧɧɨɟ ɨɬ ɢɫɬɨɱɧɢɤɚ ɄɁ, ɩɨɷɬɨɦɭ 

ɩɪɢɧɢɦɚɟɬɫɹ      ɢ              . 
                              

 
Ɍɨɝɞɚ ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ ɄɁ ɪɚɜɧɚ: 
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Ɋɚɫɫɱɢɬɚɟɦ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ: 
        ሺ        ሻ       ሺ        ሻ        

 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 5. 
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Ɍɚɛɥɢɰɚ 5 – Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɟɣ 

№ ɩ/ɩ Ɍɢɩ ɜɵɤɥɸɱɚɬɟɥɹ Ɋɚɫɱɟɬɧɵɟ 
ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ 

1 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-07) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            

2 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-09) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

3 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-13) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            

4 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-15) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

5 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-17) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            

6 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-27) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

7 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-29) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            

8 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-31) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

9 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-33) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            

10 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-35) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

11 ȼȼɍ-ɋɗɓ-ɗ-10-31,5/3150 (ȼ-
1Ɍ) 

     10 ɤȼ     8,89 Ⱥ                      8,89 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 3150 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 128 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            

12 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-11) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

13 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-08) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            

14 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-10) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

15 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-14) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            

16 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-18) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

17 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-24) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            

18 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-28) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

19 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-30) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            

20 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-32) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            
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21 ȼȼɍ-ɋɗɓ-ɗ-10-31,5/3150 (ȼ-
2Ɍ) 

     10 ɤȼ     8,89 Ⱥ                      8,89 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 3150 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 128 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            

22 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
20-16) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            
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23 ȼȼɍ-ɋɗɓ-ɗ-10-31,5/3150 (ɋȼ-
10 1-2 ɫɟɤ) 

     10 ɤȼ     8,89 Ⱥ                      8,89 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 3150 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 128 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            

24 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 (ɮ. 
26-29) 

     10 ɤȼ     8,43 Ⱥ                     8,43 Ⱥ                       
 

Uɧɨɦ = 10 ɤȼ 
Iɧɨɦ = 1600 Ⱥ 
Iɨɬɤɥ.ɧɨɦ = 31,5 Ⱥ                                                      

Iɞɢɧ = 31,5 ɤȺ 
iɞɢɧ = 80 ɤȺ                             

Uɭɫɬ ≤ Uɧɨɦ 

Iɭɬɹɠ  ≤ Iɧɨɦ   ሺ ሻ        
iɭl  ≤ iɞɢɧ            

 

 

 

 



44 
 

5. Ɋɟɥɟɣɧɚɹ ɡɚщɢɬɚ. 
 
ɇɚ ɉɋ 110/35/10 ɄɋɄ ɜ ɹɱɟɣɤɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɪɟɥɟ ɩɪɢɜɟɞɟɧɧɵɟ ɜ 

ɬɚɛɥɢɰɟ 6: 
 

Ɍɚɛɥɢɰɚ 6 – ɪɟɥɟ ɧɚ ɉɋ 110ɤȼ ɄɋɄ  

№ ɹɱɟɣɤɢ Ɍɢɩ ɡɚɳɢɬɵ Ɋɚɡɦɟɳɟɧɢɟ 
Ƚɨɞ ɜɜɨɞɚ  
ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɋɨɫɬɨɹɧɢɟ 

№1 (ɒɊ ȼ-1Ɍ-10) - ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№2 (ȼ-1Ɍ-10) - ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№3 (ɮ.26-03) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№4 (1Ɍɇ-10 1ɫɟɤ.) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№5 (2Ɍɇ-10 1ɫɟɤ.) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№7 (ɋȼ-10) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№8 (ɒɊ ɋȼ-10)   ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 
№9 (1Ɍɇ-10, 2Ɍɇ-10 
2ɫɟɤ.)   ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№10 (Ɋɟɡɟɪɜ) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№11 (ɒɊ ȼ-2Ɍ-10) - ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№12 (ȼ-2Ɍ-10) - ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№15/14 (Ɋɟɡɟɪɜ) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№17/16 (Ɋɟɡɟɪɜ) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№18 (ɮ.26-18) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№19 (ɮ.26-19) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№22/21 (Ɋɟɡɟɪɜ) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№24/23 (Ɋɟɡɟɪɜ) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№25 (ɮ.26-25) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№26 (ɮ.26-26) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№26 (ɮ.26-27) ɊɌȼ ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№28 (ɮ.26-28) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№29 (ɮ.26-29) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№30 (ɮ.26-30) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№31 (ɮ.26-31) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№32 (ɮ.26-32) ɊɌ-85 ɁɊɍ -10ɤȼ 1963 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

№34 (ɮ.26-34) ɋɢɪɢɭɫ-2Ʌ ɁɊɍ -10ɤȼ 2013 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ 

 

Ɋɟɥɟ ɢɦɟɸɬ ɡɚɳɢɬɭ ɬɪɟɯ ɬɢɩɨɜ: ɊɌ-85, ɊɌȼ ɢ ɋɢɪɢɭɫ – 2Ʌ. Ɋɟɥɟ ɬɢɩɚ 
ɊɌ-85 ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɭɫɬɪɨɣɫɬɜɚɯ ɡɚɳɢɬɵ ɧɚ ɩɟɪɟɦɟɧɧɨɦ ɨɩɟɪɚɬɢɜɧɨɦ ɬɨɤɟ. 
Ɉɧɨ ɨɫɧɚɳɟɧɨ ɤɨɧɬɚɤɬɚɦɢ ɭɫɢɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. ɗɬɢ ɤɨɧɬɚɤɬɵ ɫɩɨɫɨɛɧɵ 
ɲɭɧɬɢɪɨɜɚɬɶ ɢ ɞɟɲɭɧɬɢɪɨɜɚɬɶ ɭɩɪɚɜɥɹɟɦɭɸ ɰɟɩɶ ɩɪɢ ɬɨɤɚɯ ɞɨ 150 Ⱥ, ɟɫɥɢ ɟɟ 
ɩɨɥɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɟ ɛɨɥɟɟ 4 Ɉɦ ɩɪɢ ɬɨɤɟ 4 Ⱥ ɢ ɧɟ ɛɨɥɟɟ 1,5 Ɉɦ ɩɪɢ ɬɨɤɟ 
50 Ⱥ. 

Ɋɟɥɟ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɩɪɢ ɧɚɝɪɭɡɤɚɯ 
ɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. Ɉɧɢ ɹɜɥɹɸɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɢ ɫɨɫɬɨɹɬ ɢɡ ɞɜɭɯ 
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ɷɥɟɦɟɧɬɨɜ: ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɫ ɞɢɫɤɨɦ, ɫɨɡɞɚɸɳɟɝɨ ɜɵɞɟɪɠɤɭ ɜɪɟɦɟɧɢ, ɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɦɝɧɨɜɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɫɨɡɞɚɸɳɟɝɨ «ɨɬɫɟɱɤɭ» ɩɪɢ 
ɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹɯ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 

Ɋɟɥɟ ɊɌȼ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɷɥɟɦɟɧɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɭɠɢɧɧɵɯ ɩɪɢɜɨɞɨɜ ɬɢɩɚ ɉɉ-67, ɉɉ-67Ʉ.  

Ɋɟɥɟ ɊɌȼ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɲɟɫɬɢ ɜɚɪɢɚɧɬɚɯ. Ⱦɢɚɩɚɡɨɧ ɭɫɬɚɜɨɤ 
ɧɨɦɢɧɚɥɶɧɵɯ ɨɬɤɥɸɱɚɸɳɢɯ ɬɨɤɨɜ 5-35 Ⱥ. Ɉɬɤɥɨɧɟɧɢɟ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɪɟɥɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɤɚ ɭɫɬɚɜɤɢ ɩɨ ɲɤɚɥɟ ɜ ɩɪɟ ɞɟɥɚɯ +/-10%. ɉɨɝɪɟɲɧɨɫɬɶ 
ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɚ ɨɞɧɨɣ ɭɫɬɚɜɤɟ 4%. 

Ɋɟɥɟ ɢɦɟɸɬ ɨɝɪɚɧɢɱɟɧɧɨ ɡɚɜɢɫɢɦɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɜɵɞɟɪɠɤɢ 
ɜɪɟɦɟɧɢ. ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɊɌȼ ɜ ɧɟ ɡɚɜɢɫɢɦɨɣ ɨɬ ɜɟɥɢɱɢɧɵ 
ɬɨɤɚ ɱɚɫɬɢ ɟɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɥɚɜɧɨ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 0 ɞɨ 4 ɫɟɤ., 
ɩɨɝɪɟɲɧɨɫɬɶ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 0,2 ɫɟɤ. 

ɍɫɬɪɨɣɫɬɜɨ «ɋɢɪɢɭɫ-2-Ʌ» ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɣ 
ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɚɜɬɨɦɚɬɢɤɢ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
ɧɚɩɪɹɠɟɧɢɟɦ 3–35 ɤȼ. 

Ɏɭɧɤɰɢɢ ɡɚɳɢɬɵ: 
1. ɬɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ (ɆɌɁ) ɨɬ 

ɦɟɠɞɭɮɚɡɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɫ ɤɨɧɬɪɨɥɟɦ ɞɜɭɯ ɢɥɢ ɬɪɟɯ ɮɚɡɧɵɯ 
ɬɨɤɨɜ; 

2. ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɜɨɞ ɭɫɤɨɪɟɧɢɹ ɥɸɛɵɯ ɫɬɭɩɟɧɟɣ ɆɌɁ ɩɪɢ ɥɸɛɨɦ 
ɜɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɹ; 

3. ɡɚɳɢɬɚ ɨɬ ɨɛɪɵɜɚ ɮɚɡɵ ɩɢɬɚɸɳɟɝɨ ɮɢɞɟɪɚ (ɁɈɎ); 
4. ɡɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (ɈɁɁ) ɩɨ ɫɭɦɦɟ 

ɜɵɫɲɢɯ ɝɚɪɦɨɧɢɤ; 
5. ɡɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɩɨ ɬɨɤɭ ɨɫɧɨɜɧɨɣ 

ɱɚɫɬɨɬɵ; 
6. ɜɵɞɚɱɚ ɫɢɝɧɚɥɚ ɩɭɫɤɚ ɆɌɁ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɥɨɝɢɱɟɫɤɨɣ ɡɚɳɢɬɵ 

ɲɢɧ. Ɏɭɧɤɰɢɢ ɚɜɬɨɦɚɬɢɤɢ, ɜɵɩɨɥɧɹɟɦɵɟ ɭɫɬɪɨɣɫɬɜɨɦ: 
7. ɨɩɟɪɚɰɢɢ ɨɬɤɥɸɱɟɧɢɹ ɢ ɜɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ ɩɨ ɜɧɟɲɧɢɦ 

ɤɨɦɚɧɞɚɦ ɫ ɡɚɳɢɬɨɣ ɨɬ ɦɧɨɝɨɤɪɚɬɧɵɯ ɜɤɥɸɱɟɧɢɣ ɜɵɤɥɸɱɚɬɟɥɹ; 
8. ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɜɧɟɲɧɢɯ ɡɚɳɢɬ, ɧɚɩɪɢɦɟɪ, ɞɭɝɨɜɨɣ, 

ɢɥɢ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ; 
9. ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɢɝɧɚɥɚ ɍɊɈȼ ɩɪɢ ɨɬɤɚɡɚɯ ɫɜɨɟɝɨ ɜɵɤɥɸɱɚɬɟɥɹ; -

ɨɞɧɨ- ɢɥɢ ɞɜɭɤɪɚɬɧɨɟ Ⱥɉȼ; 
10. ɢɫɩɨɥɧɟɧɢɟ ɜɧɟɲɧɢɯ ɫɢɝɧɚɥɨɜ ȺɑɊ ɢ ɑȺɉȼ. 

ȼɫɟ ɪɟɥɟ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɹɱɟɣɤɚɯ ɮɢɞɟɪɨɜ, ɧɚɯɨɞɹɬɫɹ ɜ 
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɧɨ ɛɵɥɢ ɜɜɟɞɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 1963 
ɝɨɞɭ. Ɂɚ ɬɚɤɨɣ ɛɨɥɶɲɨɣ ɫɪɨɤ ɫɥɭɠɛɵ ɪɟɥɟ ɭɫɬɚɪɟɥɢ ɢ ɬɪɟɛɭɸɬ ɡɚɦɟɧɵ, ɧɚ 
ɛɨɥɟɟ ɧɨɜɵɟ ɢ ɬɟɯɧɨɥɨɝɢɱɧɵɟ.  

 
Ɉɫɧɨɜɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ, ɭɤɚɡɵɜɚɸɳɢɦɢ ɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɦɟɧɵ, 

ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜ ɊɁȺ, ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ: 
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1. ɬɟɯɧɢɱɟɫɤɨɟ ɩɟɪɟɜɨɨɪɭɠɟɧɢɟ ɷɧɟɪɝɨɨɛɴɟɤɬɚ ɢɥɢ ɟɝɨ ɱɚɫɬɢ, ɩɪɢ 
ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɡɚɦɟɧɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɞɪ.); 

2. ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɭɫɬɪɨɣɫɬɜɚ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɫɟɥɟɤɬɢɜɧɨɫɬɢ, 
ɛɵɫɬɪɨɞɟɣɫɬɜɢɸ, ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɪɟɡɟɪɜɢɪɨɜɚɧɢɸ ɩɪɢ 
ɞɟɣɫɬɜɭɸɳɢɯ ɢɥɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦɵɯ ɜ ɛɥɢɠɚɣɲɟɣ ɩɟɪɫɩɟɤɬɢɜɟ 
ɫɯɟɦɚɯ ɢɥɢ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɷɧɟɪɝɨɨɛɴɟɤɬɚ ɢɥɢ ɩɪɢɥɟɝɚɸɳɟɣ 
ɫɟɬɢ; 

3. ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɫɬɪɨɣɫɬɜ ɢ ɤɨɦɩɥɟɤɫɨɜ ɊɁȺ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ; 

4. ɮɚɤɬɢɱɟɫɤɢɣ ɢɡɧɨɫ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɚɩɩɚɪɚɬɨɜ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɨ ɫɨɫɬɨɹɧɢɹ, ɬɪɟɛɭɸɳɟɝɨ ɢɯ 
ɡɚɦɟɧɵ; 

5. ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɢɡɨɥɹɰɢɢ ɤɨɧɬɪɨɥɶɧɵɯ ɤɚɛɟɥɟɣ, 
ɦɨɧɬɚɠɧɵɯ ɩɪɨɜɨɞɨɜ ɭɫɬɪɨɣɫɬɜɚ, ɤɚɬɭɲɟɤ, ɢɡɨɥɹɰɢɨɧɧɵɯ ɬɪɭɛɨɤ 
ɢ ɬ.ɞ. ɩɨ ɦɟɯɚɧɢɱɟɫɤɨɣ (ɜɵɫɵɯɚɧɢɟ, ɬɪɟɳɢɧɵ, ɯɪɭɩɤɨɫɬɶ) ɢɥɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɢɥɢ ɩɨ ɭɪɨɜɧɸ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɢɡɨɥɹɰɢɢ; 

6. ɪɨɫɬ ɤɨɥɢɱɟɫɬɜɚ ɫɥɭɱɚɟɜ ɢɡɦɟɧɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ (ɢɥɢ) 
ɩɨɜɪɟɠɞɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɭɫɬɪɨɣɫɬɜɚ, ɜɵɹɜɥɟɧɧɵɯ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɩɪɢ ɚɧɚɥɢɡɟ ɫɥɭɱɚɟɜ ɧɟɩɪɚɜɢɥɶɧɨɣ 
ɪɚɛɨɬɵ; 

7. ɪɨɫɬ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ɧɟɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɵ (ɩɪɨɰɟɧɬɚ 
ɨɬɤɚɡɨɜ, ɢɡɥɢɲɧɟɣ ɢ ɥɨɠɧɨɣ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɚ); 

8. ɬɟɯɧɢɱɟɫɤɨɟ ɩɟɪɟɜɨɨɪɭɠɟɧɢɟ ɧɚ ɫɦɟɠɧɨɦ ɷɧɟɪɝɨɨɛɴɟɤɬɟ, 
ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɫɜɹɡɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɊɁȺ; 

9. ɩɪɟɤɪɚɳɟɧɢɟ ɜɵɩɭɫɤɚ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɢ ɨɬɫɭɬɫɬɜɢɟ ɡɚɩɚɫɧɵɯ 
ɱɚɫɬɟɣ ɤ ɧɢɦ. 
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5.1. Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɪɟɥɟɣɧɨɣ ɡɚщɢɬɵ 

Ⱦɥɹ ɡɚɳɢɬɵ ɥɢɧɢɣ 10 ɤȼ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ 
ɡɚɳɢɬɚ. ȼ ɪɨɥɢ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɛɟɡ ɜɵɞɟɪɠɤɢ 
ɜɪɟɦɟɧɢ (ɌɈ), ɜɬɨɪɨɣ ɫɬɭɩɟɧɶɸ ɩɪɢɧɹɬɨ ɫɱɢɬɚɬɶ ɬɨɤɨɜɭɸ ɨɬɫɟɱɤɭ ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ (ɌɈȼ). Ɍɪɟɬɶɟɣ ɫɬɭɩɟɧɶɸ, ɤɚɤ ɫɚɦɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ, ɢɫɩɨɥɶɡɭɸɬ 
ɦɚɤɫɢɦɚɥɶɧɭɸ ɬɨɤɨɜɭɸ ɡɚɳɢɬɭ (ɆɌɁ). Ⱦɥɹ ɥɢɧɢɣ ɫ ɧɟɛɨɥɶɲɨɣ 
ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ. Ɉɱɟɧɶ ɱɚɫɬɨ ɧɟɜɨɡɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɩɨɥɧɨɰɟɧɧɭɸ 
ɬɪɟɯɫɬɭɩɟɧɱɚɬɭɸ ɡɚɳɢɬɭ ɢɡ-ɡɚ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɟɪɜɨɣ ɢɥɢ 
ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɦɟɧɹɸɬ ɥɢɛɨ ɞɜɭɯɫɬɭɩɟɧɱɚɬɭɸ ɡɚɳɢɬɭ – 
ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ, ɥɢɛɨ ɬɨɥɶɤɨ ɆɌɁ.  

ɇɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɉɋ «ɄɋɄ» ɜ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬɵ ɥɢɧɢɣ ɩɪɢɧɢɦɚɟɦ 
ɞɜɭɯɫɬɭɩɟɧɱɚɬɭɸ ɡɚɳɢɬɭ (ɌɈ, ɆɌɁ) ɨɩɢɪɚɹɫɶ ɧɚ ɢɯ ɧɟɛɨɥɶɲɭɸ 
ɩɪɨɬɹɠɟɧɧɨɫɬɶ. ɉɨ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ, ɫɥɟɞɭɟɬ 
ɪɚɫɫɱɢɬɚɬɶ ɡɚɳɢɬɭ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ. Ⱦɥɹ ɤɚɠɞɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ 
ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ. 

ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ – ɷɬɨ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɌɈ) – ɨɧɚ 
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: 

max.2ɬɫɋ.Ɂ.ɌɈ IкКɨI    ,                             (5.1)    

ɝɞɟ   Ʉɨɬɫ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ Ɇɉ ɪɟɥɟ 1,1…1,2. 
 Iɤ2.ɦɚɯ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɤɨɧɰɟ ɡɚɳɢɳɚɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ, ɤȺ. 

Ɂɚɬɟɦ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ: 

Tn

КɫхI
I


 ɋ.Ɂ.ɌɈ

C.Ɋ              (5.2) 

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

ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬ ɜɵɪɚɠɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɡɚɳɢɬɵ, ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

ɫ.ɡ.ɭ
min1

87,0.
I

IkɨКч  .                      (5.3) 

ɋɨɝɥɚɫɧɨ ɉɍɗ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɹ: 
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5,1Кч  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɨ ɬɨɤɭ: 

Ɂ.ɌɈɩɪɟɞɋ,Ɂ.ɌɈ.ɩɨɫɥɋ, IɄɧI   (5.4) 

Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɛɟɡ ɜɵɞɟɪɠɤɢ 
ɜɪɟɦɟɧɢ. 

ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ – ɷɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ 
(ɆɌɁ) – ɨɧɚ 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: 

 ɧɟɫɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬɵ ɩɪɢ ɫɜɟɪɯɬɨɤɚɯ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɧɚ 
ɩɪɟɞɵɞɭɳɟɦ ɷɥɟɦɟɧɬɟ; 

 ɫɨɝɥɚɫɨɜɚɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɡɚɳɢɬ ɩɪɟɞɵɞɭɳɟɝɨ ɢ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɷɥɟɦɟɧɬɨɜ; 

 ɨɛɟɫɩɟɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ɡɚɳɢɳɚɟɦɨɣ ɥɢɧɢɢ ɢ ɜ ɤɨɧɰɟ ɩɪɟɞɵɞɭɳɟɝɨ ɷɥɟɦɟɧɬɚ. 

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

ɊȺȻ.ɆȺɏɋ.Ɂ IКɫзɩ
Кɜ
Кɧ

I     ,              (5.5)    

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. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɬɨɤɚ ɡɚɳɢɳɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ Iɪɚɛ.ɦɚɯ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɟɝɨ ɩɟɪɟɝɪɭɡɤɢ, ɞɥɹ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɝɪɭɡɨɱɧɵɣ ɬɨɤ ɥɢɧɢɢ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ, ɬɨɤ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢɛɥɢɠɟɧɧɨ ɤɚɤ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ɩɪɨɜɨɞɚ ɥɢɧɢɢ. 
Ɍɚɤɠɟ, ɧɚɝɪɭɡɨɱɧɵɣ ɬɨɤ ɥɢɧɢɢ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɨɞɤɥɸɱɟɧɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ.  
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Ⱦɥɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɡɚɳɢɬ ɩɪɟɞɵɞɭɳɟɝɨ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɷɥɟɦɟɧɬɨɜ ɫɟɬɢ, 
ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɩɨɫɥɟɞɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ: 

   ɊȺȻ.ɆȺɏɋɁ.ɉɊȿȾ.ɋɁ.ɉɈɋɅ. IIКɧɫI  ,         (5.6)   

ɝɞɟ     Ʉɧɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɝɥɚɫɨɜɚɧɢɹ, Ʉɧɫ = 1,1; 

ɋɁ.ɉɊȿȾ.I  - ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɩɪɟɞɵɞɭɳɟɝɨ 
ɷɥɟɦɟɧɬɚ ɫɟɬɢ, ɫ ɤɨɬɨɪɵɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɨɜɚɧɢɟ, Ⱥ; 

 ɊȺȻ.ɆȺɏI  - 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 
(5), (6). 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ: 

Tn

КɫхI
I


 ɋ.Ɂ

C.Ɋ ,                                           (5.7) 

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 = 3 . 

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

ȼ ɤɨɧɟɱɧɨɦ 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: 

(5.8) 
(5.9) 

 

ɫ.ɡ.ɭ
min1

87,0.
I

IkɨКч 

.
ɫ.ɡ.ɭ

min2
87,0.

I

IkɪКч 
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ɝɞɟ   Ʉɱ.ɨ, Ʉɱ.ɪ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɡɚɳɢɬɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 
ɨɫɧɨɜɧɨɣ ɢ ɪɟɡɟɪɜɧɨɣ ɡɨɧɚɯ. 

ɋɨɝɥɚɫɧɨ ɉɍɗ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɹ: 

5,1. ɨКч ,            (5.10) 

2,1. ɪКч .                                        (5.11) 

ȼ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɜɪɟɦɟɧɧɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɢ ɩɪɟɞɵɞɭɳɟɝɨ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ 
ɜɜɨɞɢɬɫɹ ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɞɥɹ ɡɚɦɟɞɥɟɧɢɹ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ ɞɚɧɧɨɣ ɥɢɧɢɢ. 
ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɵɫɬɚɜɥɹɟɬɫɹ ɛɨɥɶɲɟ, ɱɟɦ 
ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɩɪɟɞɵɞɭɳɟɣ ɥɢɧɢɢ: 

ttt  ɋ.Ɂ.ɉɊȿȾɋ.Ɂ.ɉɈɋɅ  ,                                      (5.12) 

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 ɡɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɫɢɝɧɚɥ ɢ ɧɚ ɨɬɤɥɸɱɟɧɢɟ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ).  

Ɂɚɳɢɬɚ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ, 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, ɬɚɤɠɟ, ɫɭɦɦɚɪɧɨɝɨ ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ 
ɥɢɧɢɣ ɜɫɟɣ ɫɟɬɢ ɦɨɠɧɨ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 
ɮɨɪɦɭɥɟ (ɞɥɹ ɜɨɡɞɭɲɧɵɯ ɫɟɬɟɣ): 

          
(5.13) 

 

ɝɞɟ ɧU  – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɥɢɧɢɢ, ɤȼ, 
L  – ɫɭɦɦɚɪɧɚɹ ɞɥɢɧɚ ɥɢɧɢɣ, ɤɦ. 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɱɟɬɚ ɧɟɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ 

ɜɧɟɲɧɢɯ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ ɢ ɜ ɪɟɠɢɦɚɯ ɛɟɡ ɈɁɁ, ɤɪɨɦɟ ɬɨɝɨ, 

ɋI
350
ɧU L





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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 ɋiI  ɩɪɢ ɞɭɝɨɜɵɯ ɩɟɪɟɦɟɠɚɸɳɢɯɫɹ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ 
ɡɟɦɥɸ: 

0ɫ.ɡ. ɋI Ʉ Ʉ Iɨɬɫ ɛɪ            (5.14) 

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

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

2) ɨɬɫɬɪɨɣɤɢ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɮɢɥɶɬɪɚ ɬɨɤɨɜ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɪɟɠɢɦɚɯ ɛɟɡ ɈɁɁ ɢɥɢ ɩɪɢ ɜɧɟɲɧɢɯ ɦɟɠɞɭɮɚɡɧɵɯ Ʉ3: 

0ɫ.ɡ. .maxI Ʉ Iɨɬɫ ɧɛ                     (5.15) 

ɝɞɟ Ʉɨɬɫ = 1,25 ɞɥɹ ɬɪɟɯɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɎɌɇɉ ɢ 1,5…2 (ɫ ɭɱɟɬɨɦ 
ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɨɩɪɟɞɟɥɟɧɢɹ Iɧɛ.max) ɞɥɹ ɤɚɛɟɥɶɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ;  

Iɧɛ.max - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ, Ⱥ. 

 

5.2. Ɂɚщɢɬɚ ɥɢɧɢɣ 10 ɤȼ 

Ⱦɥɹ ɩɪɢɦɟɪɚ ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɫɨɝɥɚɫɧɨ ɜɵɲɟɢɡɥɨɠɟɧɧɨɣ ɦɟɬɨɞɢɤɟ 
ɭɫɬɚɜɨɤ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ ɢ ɡɚɳɢɬɵ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɮɢɞɟɪɚ «26-03», ɫ ɬɢɩɨɦ ɡɚɳɢɬɵ ɊɌ – 85. 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ: 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ Iɪɚɛ.ɦɚɯ = 14 Ⱥ, Ik2max = 16,32 A; 

ȼɵɛɟɪɟɦ ɭɫɬɚɜɤɢ ɞɥɹ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ: 

ɋɨɝɥɚɫɧɨ (5.9) ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ: 
                                         

 
ȼɵɱɢɫɥɢɦ ɫɨɝɥɚɫɧɨ (5.3) ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ: 
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ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɜɤɟ ɧɚ ɬɟɪɦɢɧɚɥɟ ɡɚɳɢɬ Iɫ.ɪ.ɭ = 1,8 Ⱥ, ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ. 
Ɍɨɝɞɚ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɚ ɩɟɪɜɢɱɧɨɣ ɫɬɨɪɨɧɟ ɛɭɞɟɬ: 
                        

 
ȼɵɛɟɪɟɦ ɭɫɬɚɜɤɢ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ: 
ɋɨɝɥɚɫɧɨ (5.1) ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ: 
                                                 

 
ȼɵɱɢɫɥɢɦ ɫɨɝɥɚɫɧɨ (5.3) ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ: 
                                   

 
ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɜɤɟ ɧɚ ɬɟɪɦɢɧɚɥɟ ɡɚɳɢɬ Iɫ.ɪ.ɭ = 3 Ⱥ, ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ. 
Ɍɨɝɞɚ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɚ ɩɟɪɜɢɱɧɨɣ ɫɬɨɪɨɧɟ ɛɭɞɟɬ: 
                              

 
ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɩɪɢɧɢɦɚɟɦ tɫɡ = 0,4 ɫ. 
ȼɵɛɟɪɟɦ ɭɫɬɚɜɤɢ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ: 
Ɋɚɫɫɱɢɬɚɟɦ ɫɨɝɥɚɫɧɨ (5.13) ɡɧɚɱɟɧɢɟ ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ ɥɢɧɢɢ, ɢ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɫɟɣ ɫɟɬɢ: 
                              

 
ȼɵɱɢɫɥɢɦ ɫɨɝɥɚɫɧɨ (5.14) ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: 
                                       

 
Ɋɚɫɫɱɢɬɚɟɦ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ: 
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ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɜɤɟ ɧɚ ɬɟɪɦɢɧɚɥɟ ɡɚɳɢɬ Iɫ.ɪ.ɭ = 0,05 Ⱥ, ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ. 

Ɍɨɝɞɚ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɚ ɩɟɪɜɢɱɧɨɣ ɫɬɨɪɨɧɟ ɛɭɞɟɬ: 
                                   
 
ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɦ tɫɡ = 10 ɫ. 
 

5.2.1. Ɏɭɧɤɰɢɹ ɍɊɈȼ 
 
ɉɪɢ ɨɬɤɚɡɟ ɜɵɤɥɸɱɚɬɟɥɹ ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ 

ɜɵɤɥɸɱɚɬɟɥɹ ɞɨɥɠɧɨ ɞɟɣɫɬɜɨɜɚɬɶ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɨɥɟɟ ɛɥɢɡɤɨɝɨ ɤ ɢɫɬɨɱɧɢɤɭ 
ɩɢɬɚɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ. ɉɪɢ ɨɬɤɚɡɟ ɜɵɤɥɸɱɚɬɟɥɹ ɫɬɨɪɨɧɵ ɇɇ, ɷɬɢɦ 
ɜɵɤɥɸɱɚɬɟɥɟɦ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɜɵɤɥɸɱɚɬɟɥɶ ɫɬɨɪɨɧɵ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
ȼɨɡɞɟɣɫɬɜɢɟ ɍɊɈȼ ɩɪɢ ɨɬɤɚɡɟ ɜɵɤɥɸɱɚɬɟɥɹ ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɧɭɬɪɢ ɭɫɬɪɨɣɫɬɜɚ Ȼɗ2502Ⱥ0102 ɩɨɞɤɥɸɱɟɧɢɟɦ ɮɭɧɤɰɢɢ 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. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɍɊɈȼ ɦɨɠɧɨ ɩɪɢɧɹɬɶ 0.15 – 0.3 ɫɟɤ., ɫ 
ɭɱɟɬɨɦ ɤɚɱɟɫɬɜɚ ɩɪɢɦɟɧɹɟɦɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ. 

Ɋɚɫɱɟɬ ɭɫɬɚɜɤɢ ɩɪɨɢɡɜɟɞɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
                               

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ: 
                              

 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɭɫɬɚɜɨɤ ɨɫɬɚɥɶɧɵɯ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ɫɜɨɞɢɦ ɜ 

ɬɚɛɥɢɰɭ 7.  
 
Ɍɚɛɥɢɰɚ 7 – ɍɫɬɚɜɤɢ ɊɁȺ ɞɥɹ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 10 ɤȼ 

№ 
ɩ/ɩ Ɏɢɞɟɪ 

ɍɫɬɚɜɤɚ ɌɈ ɍɫɬɚɜɤɚ ɆɌɁ ɍɫɬɚɜɤɚ ɍɊɈȼ 
Ic.ɡ., 

Ⱥ 
Ic.ɪ., 

Ⱥ 
tɫ.ɡ., 

ɫ 
Ic.ɡ., 

Ⱥ 
Ic.ɪ., 

Ⱥ 
tɫ.ɡ., 

ɫ 
Ic.ɡ., 

Ⱥ 
Ic.ɪ., 

Ⱥ 
tɫ.ɡ., 

ɫ 
1 2 3 4 5 6 7 8 9 10 11 
1 ɒɊȼ-1Ɍ-10 17,952 1,795 0,1 28,87 2,88 1 6 0,6 0,2 
2 ȼ-1Ɍ-10 17,952 1,795 0,1 28,87 2,88 1 6 0,6 0,2 
3 Ɏ.26-03 17,952 1,795 0,1 28,87 2,88 1 6 0,6 0,2 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 7 

4 1Ɍɇ-10 1 
ɫɟɤ 

17,952 1,795 
0,1 

28,87 2,88 
1 

6 0,6 
0,2 

5 2Ɍɇ-10 1 
ɫɟɤ 

17,952 1,795 
0,1 

28,87 2,88 
1 

6 0,6 
0,2 

6 ɋȼ-10 17,952 1,795 0,1 28,87 2,88 1 6 0,6 0,2 
7 ɒɊ ɋȼ-10 18,931 1,839 0,1 28,87 2,88 1 6 0,6 0,2 
8 1Ɍɇ-10, 

2Ɍɇ-10 2 
ɫɟɤ 

17,952 1,795 
0,1 

28,87 2,88 
1 

6 0,6 
0,2 

9 ɒɊ ȼ-2Ɍ-
10 

18,931 1,839 
0,1 

28,87 2,88 
1 

6 0,6 
0,2 

10 Ɏ. 26-18 17,952 1,795 0,1 28,87 2,88 1 6 0,6 0,2 
11 Ɏ. 26-19 17,952 1,795 0,1 28,87 2,88 1 6 0,6 0,2 
12 Ɏ. 26-25 17,952 1,795 0,1 28,87 2,88 1 6 0,6 0,2 
13 Ɏ. 26-26 17,952 1,795 0,1 28,87 2,88 1 6 0,6 0,2 
14 Ɏ. 26-27 17,952 1,795 0,1 28,87 2,88 1 6 0,6 0,2 
15 Ɏ. 26-28 17,952 1,795 0,1 28,87 2,88 1 6 0,6 0,2 
16 Ɏ. 26-29 17,952 1,795 0,1 28,87 2,88 1 6 0,6 0,2 
17 Ɏ. 26-30 17,952 1,795 0,1 28,87 2,88 1 6 0,6 0,2 
18 Ɏ. 26-31 17,952 1,795 0,1 28,87 2,88 1 6 0,6 0,2 
19 Ɏ. 26-32 17,952 1,795 0,1 28,87 2,88 1 6 0,6 0,2 
20 Ɏ. 26-34 17,952 1,795 0,1 28,87 2,88 1 6 0,6 0,2 
21 ȼ-2Ɍ-10 18,931 1,839 0,1 28,87 2,88 1 6 0,6 0,2 
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6. Ʌɨɤɚɥɶɧɚɹ ɫɦɟɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɉɋ «ɄɋɄ». 
 
ɋɦɟɬɚ — ɷɬɨ ɨɮɢɰɢɚɥɶɧɵɣ ɞɨɤɭɦɟɧɬ, ɜ ɤɨɬɨɪɨɦ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɭɦɦɚ 

ɫɪɟɞɫɬɜ ɧɟɨɛɯɨɞɢɦɵɯ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɟɤɬɚ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɧɚ 
ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɉɋ 110/35/10 «ɄɋɄ». ɋɦɟɬɚ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɪɚɫɯɨɞɚɯ: 

1. ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ;  
2. ɧɚɥɨɝɢ ɢ ɨɬɱɢɫɥɟɧɢɹ ɩɨ ɧɟɣ;  
3. ɪɚɫɯɨɞɵ 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. ɜ ɰɟɧɚɯ ɛɚɡɢɫɧɨɝɨ ɭɪɨɜɧɹ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɫɦɟɬɧɵɯ ɧɨɪɦ ɢ ɰɟɧ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ 01.01.2000 ɝ.;  

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

 
ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8. 
 
ɉɨɥɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɴɟɤɬɚ ɜɤɥɸɱɚɟɬ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨ-

ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ: 

                ,                                                                              (6.1) 
 

ɝɞɟ          –  ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɩɨ ɜɨɡɜɟɞɟɧɢɸ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɦɨɧɬɚɠ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

     – ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
     – ɩɪɨɱɢɟ ɢ ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ, ɜɤɥɸɱɚɸɳɢɟ ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɪɚɛɨɬɵ; ɚɜɬɨɪɫɤɢɣ ɧɚɞɡɨɪ, ɩɨɞɝɨɬɨɜɤɭ ɤɚɞɪɨɜ, 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɢ ɞɪ.      
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ɋɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɥɨɤɚɥɶɧɨɣ ɫɦɟɬɟ ɜɤɥɸɱɚɟɬ 
ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɢ ɫɦɟɬɧɭɸ ɩɪɢɛɵɥɶ: 

                ,                                                                                (6.2)  
   

ɝɞɟ        – ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɜɤɥɸɱɚɸɳɢɟ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, 
ɤɨɧɫɬɪɭɤɰɢɣ, ɨɩɥɚɬɭ ɬɪɭɞɚ ɪɚɛɨɱɢɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ;    – ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ, ɨɯɜɚɬɵɜɚɸɳɢɟ ɡɚɬɪɚɬɵ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ;     – ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ, ɫɭɦɦɚ ɫɪɟɞɫɬɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɤɪɵɬɢɹ 
ɪɚɫɯɨɞɨɜ.     

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɜɤɥɸɱɚɸɬ: 
                 ,                                                                                  (6.3)    
 

ɝɞɟ          – ɫɞɟɥɶɧɚɹ ɢ ɩɨɜɪɟɦɟɧɧɚɹ ɨɩɥɚɬɚ ɬɪɭɞɚ ɪɚɛɨɱɢɯ;     – ɪɚɫɯɨɞɵ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ;      – 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: 

 
     ∑            

,                                                                                       (6.4)    
 

ɝɞɟ       – ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ i-ɝɨ ɜɢɞɚ;     – 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                                                65,760 ɬɵɫ. ɪɭɛ.  
ɜ ɬɨɦ ɱɢɫɥɟ:  
Ɏɨɧɞ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ                    25,920 ɬɵɫ. ɪɭɛ.         
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ                        39,840 ɬɵɫ.  ɪɭɛ.      
 
Ȼɚɡɢɫɧɵɟ ɢɧɞɟɤɫɵ ɭɞɨɪɨɠɚɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 2020 ɝ. ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɤ 2000 ɝ. ɫ ɭɱɟɬɨɦ ɢɧɮɥɹɰɢɢ ɫɨɫɬɚɜɥɹɸɬ: 
 ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ = 4,81; 
 ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ = 4,039. 

  
ɉɨɫɥɟ ɪɚɫɱёɬɚ ɜɟɥɢɱɢɧɵ ɩɪɹɦɵɯ ɡɚɬɪɚɬ ɩɟɪɟɯɨɞɢɦ ɤ ɨɩɪɟɞɟɥɟɧɢɸ 

ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ.     
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ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ: 
                  ሺ         ሻ              ,                                  (6.5)   

           
ɋɧ = 25,920 · 4,039 · 0,95 = 99,456 ɬɵɫ. ɪɭɛ    
 

ɝɞɟ          – ɫɭɦɦɚɪɧɚɹ ɜɟɥɢɱɢɧɚ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ;     – ɢɧɞɟɤɫ ɬɟɤɭɳɟɝɨ ɭɪɨɜɧɹ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɭɪɨɜɧɸ 2000 ɝ.;    – 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: 

                   ሺ         ሻ            

,                                           (6.6)   
  
Ɋɫɦ = 118,181· 0,65 = 76,817 ɬɵɫ. ɪɭɛ.    
 

ɝɞɟ          – ɫɭɦɦɚɪɧɚɹ ɜɟɥɢɱɢɧɚ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɱɢɯ;     – 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: 
                                                                                                            (6.7)    
 

ɝɞɟ       – ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ 2000 ɝ.;     – ɛɚɡɢɫɧɵɟ ɢɧɞɟɤɫɵ ɭɞɨɪɨɠɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɤ ɪɚɫɱɟɬɧɨɦɭ ɝɨɞɭ τ: 
      = 39,840 · 4,81 = 191,630 ɬɵɫ. ɪɭɛ     
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Ɂɚɬɪɚɬɵ ɧɚ ɨɫɧɨɜɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɨ ɦɨɧɬɚɠɭ ɢ ɧɚ ɡɚɪɚɛɨɬɧɭɸ 
ɩɥɚɬɭ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɸ ɦɚɲɢɧ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ: 

               ሺ         ሻ                                                                  (6.8)    
 

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

 
ɋɡɩ = 25,920 · 4,039 = 104,690 ɬɵɫ.ɪɭɛ    
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɹɦɵɯ ɡɚɬɪɚɬ ɩɪɨɫɭɦɦɢɪɭɟɦ ɩɨɥɭɱɟɧɧɵɟ ɩɨ 

ɮɨɪɦɭɥɚɦ (6.7) ɢ (6.8) 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: 

                                 ,                                            (6.9)  
   

ɝɞɟ          – ɫɬɨɢɦɨɫɬɶ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ;     – ɪɚɫɯɨɞɵ ɧɚ ɬɚɪɭ ɢ ɭɩɚɤɨɜɤɭ;     – ɬɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ;      – ɪɚɫɯɨɞɵ ɧɚ ɤɨɦɩɥɟɤɬɚɰɢɸ;     – ɡɚɝɨɬɨɜɢɬɟɥɶɧɨ-ɫɤɥɚɞɫɤɢɟ ɪɚɫɯɨɞɵ.    
ȼɫɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ 

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

 
ɫɬɨɢɦɨɫɬɶ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ 
           ,                                                                                            (6.10)   
  
ɪɚɫɯɨɞɵ ɧɚ ɬɚɪɭ ɢ ɭɩɚɤɨɜɤɭ 
           ,                                                                                          (6.11)  
   
ɬɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ 
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           ,                                                                                         (6.12) 
    
ɫɬɨɢɦɨɫɬɶ ɭɫɥɭɝ ɩɨɫɪɟɞɧɢɱɟɫɤɢɯ ɢ ɫɛɵɬɨɜɵɯ ɨɪɝɚɧɢɡɚɰɢɣ 
           ,                                                                                           (6.13) 
    
ɪɚɫɯɨɞɵ ɧɚ ɤɨɦɩɥɟɤɬɚɰɢɸ 
             ,                                                                                        (6.14)   
ɡɚɝɨɬɨɜɢɬɟɥɶɧɨ-ɫɤɥɚɞɫɤɢɟ ɪɚɫɯɨɞɵ 
           ,                                                                                         (6.15)    
 

ɝɞɟ         = 0,02 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɬɨɢɦɨɫɬɶ ɡɚɩɱɚɫɬɟɣ;     – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɯɨɞɵ ɧɚ ɬɚɪɭ ɢ ɭɩɚɤɨɜɤɭ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɞɥɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 0,015;     = 0,03 – ɬɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ;     = 0,05 – ɫɧɚɛɠɟɧɱɟɫɤɨ-ɫɛɵɬɨɜɚɹ ɧɚɰɟɧɤɚ;      = 0,005 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɯɨɞɵ ɧɚ ɤɨɦɩɥɟɤɬɚɰɢɸ;     = 0,012 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɝɨɬɨɜɢɬɟɥɶɧɨ-ɫɤɥɚɞɫɤɢɟ 
ɪɚɫɯɨɞɵ; 

ɋ0 – ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
                   ,                                                                               (6.16)    
 
ɋɪɚɫɯ.ɨɛɨɪ = 5,250+ 39,840 = 45,090 ɬɵɫ. ɪɭɛ. 
      
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ.     
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɦ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
                                                                                      (6.17)   
 

ɝɞɟ        – ɨɬɩɭɫɤɧɚɹ ɰɟɧɚ ɩɨɫɬɚɜɳɢɤɚ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɢɡɞɟɥɢɹ ɢɥɢ 
ɤɨɧɫɬɪɭɤɰɢɢ;     – ɬɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ;      – ɪɚɫɯɨɞɵ ɧɚ ɬɚɪɭ ɢ ɭɩɚɤɨɜɤɭ; 
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ɋɡɫɪ - ɡɚɝɨɬɨɜɢɬɟɥɶɧɨ-ɫɤɥɚɞɫɤɢɟ ɪɚɫɯɨɞɵ.    
 
ɋɦɚɬ = 39,840+1,195+0,597+0,478 =42,110 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: 

                                                                                                            (6.18)    
 

ɝɞɟ     – 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. 

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

 
ɋɡ=472,593 ·0,0203 =9,593 ɬɵɫ.ɪɭɛ.      
                                                           
Ɂɚɬɪɚɬɵ ɧɚ ɩɨɞɜɢɠɧɨɣ ɢ ɪɚɡɴɟɡɞɧɨɣ ɯɚɪɚɤɬɟɪ ɪɚɛɨɬɵ    
Ⱦɚɧɧɵɣ ɜɢɞ ɡɚɬɪɚɬ ɨɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
                                                                                                      (6.19)  
     

ɝɞɟ       – ɫɭɦɦɚɪɧɚɹ ɜɟɥɢɱɢɧɚ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɱɢɯ;     – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɜɟɥɢɱɟɧɢɟ ɡɚɬɪɚɬ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɡɴɟɡɞɧɵɦ ɢ ɩɨɞɜɢɠɧɵɦ ɯɚɪɚɤɬɟɪɨɦ ɪɚɛɨɬɵ 
0,15.    

 
ɋɪɢɩ = 104,690 · 0,15 = 15,703 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: 
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                                                                                                        (6.20)   
  

ɝɞɟ      – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɞɨɛɪɨɜɨɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ 
ɞɟɹɬɟɥɶɧɨɫɬɢ.    
 

ɋɫɬɪ = 472,593 · 0,03 = 14,177 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: 

                                                                                                        (6.21)   
  

ɝɞɟ        – ɫɦɟɬɧɚɹ ɧɨɪɦɚ, ɭɱɢɬɵɜɚɸɳɚɹ ɪɚɡɦɟɪ ɫɪɟɞɫɬɜ ɧɚ ɩɪɟɦɢɪɨɜɚɧɢɟ ɡɚ 
ɜɜɨɞ ɜ ɞɟɣɫɬɜɢɟ ɨɛɴɟɤɬɚ.    
 

ɋɷɤɫ = 472,593 · 0,025 = 11,814 ɬɵɫ. ɪɭɛ.      
 
ɋɭɦɦɭ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɢ ɩɪɨɱɢɯ ɡɚɬɪɚɬ ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ ɫɭɦɦɭ 

ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɤɨɬɨɪɚɹ ɪɚɜɧɹɟɬɫɹ 51,287 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: 

                                                                                                    (6.22) 
      

ɝɞɟ         – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɦɟɪ ɪɟɡɟɪɜɚ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ 
ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ.      
 

ɋɧɟ = ((51,287+472,593 +45,090+42,110) · 0,03 = 18,332 ɬɵɫ. ɪɭɛ.     
  
Ɂɧɚɱɟɧɢɟ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɢ ɩɪɨɱɢɯ ɡɚɬɪɚɬ ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ 

ɫɭɦɦɭ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ, ɩɪɨɱɢɯ ɡɚɬɪɚɬ ɢ ɧɟɩɪɟɞɜɢɞɟɧɧɵɯ ɪɚɫɯɨɞɨɜ, ɤɨɬɨɪɨɟ 
ɪɚɜɧɹɟɬɫɹ 69,619 ɬɵɫ.ɪɭɛ.      
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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.           

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɦɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.    
 
Ɍɚɛɥɢɰɚ 8 – ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ȿɞ.ɢɡɦ. Ʉɨɥ-
ɜɨ 

ɋɬɨɢɦɨɫɬɶ 
ɡɚ ɟɞɢɧɢɰɭ 
(ɬɵɫ. ɪɭɛ.) 

ɋɬɨɢɦɨɫɬɶ 
ɨɛɳɚɹ 

(ɬɵɫ. ɪɭɛ.) 
1 ȼȼɍ-ɋɗɓ-ɗɁ-10-31,5-1600 ɒɬ. 21 1660,00 

 
34860,00 

2 ȼȼɍ-ɋɗɓ-ɗ-10-31,5/3150 ɒɬ. 3 1660,00 4980,00 
ɂɬɨɝɨ 39840,00 

 
 
 
 
Ɍɚɛɥɢɰɚ 9 – Ⱦɟɬɚɥɶɧɵɣ ɩɟɪɟɫɱɟɬ ɫɦɟɬɵ ɜ ɬɟɤɭɳɢɟ ɰɟɧɵ.  

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ʉɨɷɮɮɢɰɢɟɧɬ, 
ɨɬɧ. ɟɞ. 

Ɂɧɚɱɟɧɢɟ, 
ɬɵɫ.ɪɭɛ.  
 

1 Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ (01.01.2000 ɝ.)         
 Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ  25,920 
 ɋɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ  39,840 
2 ɉɟɪɟɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɬɟɤɭɳɢɟ ɰɟɧɵ         
 ɍɞɨɪɨɠɚɧɢɟ ɡɚɬɪɚɬ ɧɚ ɡɚɪɚɛɨɬɧɭɸ 

ɩɥɚɬɭ 
4,039 104,690 

 ɍɞɨɪɨɠɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ 4,81 191,630 
 ȼɫɟɝɨ ɩɪɹɦɵɯ ɡɚɬɪɚɬ ɜ ɬɟɤɭɳɢɯ 

ɰɟɧɚɯ: 
 296,32 

 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 0,95 99,456 
 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥ ɨɪɝɚɧɢɡɚɰɢɢ 0,65 76,817 
 ȼɫɟɝɨ ɡɚɬɪɚɬ ɧɚ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 

ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ ɩɨ ɫɦɟɬɟ: 
 472,593 

3. ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɫɦɟɬɟ:   
 ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 

ɬɟɤɭɳɢɯ ɰɟɧɚɯ 
 39,840 

 Ɋɚɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

  

 Ɋɚɫɯɨɞ ɧɚ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ 0,02 0,796 
 Ɋɚɫɯɨɞ ɧɚ ɬɚɪɭ ɢ ɭɩɚɤɨɜɤɭ 0,015 0,597 
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 Ɍɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ 0,03 1,195 
 ɋɧɚɛɠɟɧɱɟɫɤɨ – ɫɛɵɬɨɜɚɹ ɧɚɰɟɧɤɚ 0,05 1,992 
 Ɂɚɝɨɬɨɜɢɬɟɥɶɧɨ – ɫɤɥɚɞɫɤɢɟ 

ɪɚɫɯɨɞɵ 
0,012 0,478 

 Ɋɚɫɯɨɞɵ ɧɚ ɤɨɦɩɥɟɤɬɚɰɢɸ 0,005 0,192 
 ȼɫɟɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 

ɨɛɨɪɭɞɨɜɚɧɢɟ: 
 5,250 

 ȼɫɟɝɨ ɪɚɫɯɨɞɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ 
ɬɟɤɭɳɢɯ ɰɟɧɚɯ 

 45,090 

4 ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɫɦɟɬɟ:   
 Ɉɩɬɨɜɚɹ ɰɟɧɚ ɧɚ ɦɚɬɟɪɢɚɥɵ ɜ 

ɬɟɤɭɳɢɯ ɰɟɧɚɯ 
 39,840 

 Ɋɚɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɧɚ ɦɚɬɟɪɢɚɥɵ 

  

 Ɍɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ 0,03 1,195 
 Ɋɚɫɯɨɞɵ ɧɚ ɬɚɪɭ ɢ ɭɩɚɤɨɜɤɭ 0,015 0,597 
 Ɂɚɝɨɬɨɜɢɬɟɥɶɧɨ – ɫɤɥɚɞɫɤɢɟ 

ɪɚɫɯɨɞɵ 
0,012 0,478 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 9 

 ȼɫɟɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 
ɦɚɬɟɪɢɚɥɵ: 

 2,270 

 ȼɫɟɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜ 
ɬɟɤɭɳɢɯ ɰɟɧɚɯ 

 42,110 

5 Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɢ ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ 
ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ: 

  

 Ɂɚɬɪɚɬɵ ɧɚ ɪɚɛɨɬɭ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ 0,0203 9,593 
 Ɂɚɬɪɚɬɵ ɧɚ ɩɨɞɜɢɠɧɨɣ ɯɚɪɚɤɬɟɪ 

ɪɚɛɨɬɵ 
0,15 15,703 

 Ɂɚɬɪɚɬɵ ɧɚ ɞɨɛɪɨɜɨɥɶɧɨɟ 
ɫɬɪɚɯɨɜɚɧɢɟ 

0,03 14,177 

 Ɂɚɬɪɚɬɵ ɧɚ ɩɪɟɦɢɪɨɜɚɧɢɟ ɡɚ ɜɜɨɞ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ 

0,025 11,814 

 ɋɭɦɦɚ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɢ ɩɪɨɱɢɯ 
ɡɚɬɪɚɬ 

 51,287 

 ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ ɢ 
ɡɚɬɪɚɬɵ 

0,03 18,332 

 ȼɫɟɝɨ ɥɢɦɢɬɢɪɨɜɚɧɧɵɯ ɢ ɩɪɨɱɢɯ 
ɡɚɬɪɚɬ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ: 

 69,619 

 ɉɨɥɧɚɹ ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɜ ɬɟɤɭɳɢɯ 
ɰɟɧɚɯ: 

 629,412 
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7. ɋɢɫɬɟɦɚ ȺɋɄɍɗ 
 
Ɉɩɢɫɚɧɢɟ, ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɢ ɭɫɬɚɧɨɜɤɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢɜɟɞɟɧɨ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɥɟɤɬɪɨɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ [16], [17] ɢ [18]. 

Ɉɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɡɚɞɚɱ ɞɥɹ ɥɸɛɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɟ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ 
ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜ ɭɫɥɨɜɢɹɯ ɧɟɢɡɦɟɧɧɨɝɨ ɪɨɫɬɚ 
ɫɬɨɢɦɨɫɬɢ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. Ɉɫɭɳɟɫɬɜɢɬɶ ɦɟɪɵ ɷɮɮɟɤɬɢɜɧɨɝɨ 
ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɧɟɜɨɡɦɨɠɧɨ, ɟɫɥɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɛɟɡɨɲɢɛɨɱɧɵɣ ɭɱɟɬ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɉɱɟɧɶ ɜɚɠɧɵɦ ɲɚɝɨɦ ɧɚ 
ɷɬɨɦ ɩɭɬɢ ɫɬɚɧɟɬ ɫɨɡɞɚɧɢɟ ȺɋɄɍɗ. 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱёɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ — 
ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɤɨɦɦɟɪɱɟɫɤɢɣ ɭɱёɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (ɦɨɳɧɨɫɬɢ). 

Ʉɨɦɦɟɪɱɟɫɤɢɣ ɭɱёɬ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ (ɦɨɳɧɨɫɬɢ) – ɷɬɨ ɩɪɨɰɟɫɫ 
ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɨɛɴɟɦɚ 
ɦɨɳɧɨɫɬɢ, ɫɛɨɪɚ, ɫɨɯɪɚɧɟɧɢɹ, ɨɛɪɚɛɨɬɤɢ, ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɡɦɟɪɟɧɢɣ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɨ ɤɨɥɢɱɟɫɬɜɟ ɩɪɨɢɡɜɟɞɟɧɧɨɣ ɢ 
ɩɨɬɪɟɛɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ (ɦɨɳɧɨɫɬɢ) ɞɥɹ ɜɡɚɢɦɨɪɚɫɱɟɬɨɜ ɡɚ 
ɩɨɫɬɚɜɥɟɧɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɢ ɦɨɳɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɡɚ ɭɫɥɭɝɢ. 

ɋɢɫɬɟɦɵ ɷɧɟɪɝɨɭɱёɬɚ ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɜɚɬɶ ɭɱёɬ ɪɚɫɯɨɞɨɜɚɧɢɹ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ ɧɚ ɨɛɴɟɤɬɚɯ ɠɢɥɨɝɨ, ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ɗɬɢ ɫɢɫɬɟɦɵ ɦɨɝɭɬ ɭɱɢɬɵɜɚɬɶ ɩɨɬɪɟɛɥɟɧɢɟ 
ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɧɚ ɭɪɨɜɧɟ ɞɨɦɚ, ɪɚɣɨɧɨɜ, ɝɨɪɨɞɚ, ɧɚɫɟɥёɧɧɨɝɨ ɩɭɧɤɬɚ ɫ 
ɭɧɢɬɚɪɧɵɦ ɞɢɫɩɟɬɱɟɪɫɤɢɦ ɢ ɮɢɧɚɧɫɨɜɵɦ ɰɟɧɬɪɚɦɢ. 

Ɏɭɧɤɰɢɢ ɫɢɫɬɟɦɵ ȺɋɄɍɗ: 
1. Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɫɨɛɢɪɚɧɢɟ ɞɚɧɧɵɯ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱёɬɚ 

ɪɚɫɯɨɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɤɚɠɞɨɣ ɬɨɱɤɟ (ɝɪɭɩɩɟ) ɭɱёɬɚ ɧɚ 
ɡɚɞɚɧɧɵɯ ɤɨɦɦɟɪɱɟɫɤɢɯ ɢɧɬɟɪɜɚɥɚɯ; 

2. ɋɨɯɪɚɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɭɱɟɬɚ ɛɚɡ ɞɚɧɧɵɯ; 
3. ɋɧɚɛɠɟɧɢɟ ɦɧɨɝɨɬɚɪɢɮɧɨɝɨ ɭɱёɬɚ ɩɨɬɪɟɛɥɟɧɢɹ (ɨɬɩɭɫɤɚ) 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
4. Ɂɚɥɨɝ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɥɢɦɢɬɨɜ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ; 
5. ȼɵɜɨɞ ɪɚɫɱёɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɬɟɪɦɢɧɚɥ ɢ/ɢɥɢ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 

ɩɟɱɚɬɢ ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɨɩɟɪɚɬɨɪɚ; 
6. ȼɟɞɟɧɢɟ ɭɧɢɬɚɪɧɨɝɨ ɫɢɫɬɟɦɧɨɝɨ ɜɪɟɦɟɧɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɟɝɨ 

ɤɨɪɪɟɤɬɢɪɨɜɤɢ. 

ɋɩɟɰɢɮɢɤɚ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɋɢɫɬɟɦɚ ȺɋɄɍɗ ɫɩɨɫɨɛɧɚ ɜɵɩɨɥɧɢɬɶ ɩɨɥɧɨɰɟɧɧɵɣ ɫɛɨɪ ɫɜɟɞɟɧɢɣ, 
ɤɨɬɨɪɵɟ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɱɟɬɱɢɤɢ. Ⱦɚɧɧɚɹ ɩɪɨɰɟɞɭɪɚ 

https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BC%D0%B8%D1%82_(%D1%84%D0%B8%D0%BD%D0%B0%D0%BD%D1%81%D1%8B)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80_(%D0%BF%D1%80%D0%BE%D1%84%D0%B5%D1%81%D1%81%D0%B8%D1%8F)
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ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɨ, ɞɚɧɧɵɟ ɩɪɨɯɨɞɹɬ ɨɛɪɚɛɨɬɤɭ ɢ ɨɬɩɪɚɜɥɹɸɬɫɹ ɧɚ 
ɜɟɪɯɧɸɸ ɫɬɭɩɟɧɶ. 

ȺɋɄɍɗ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɫɥɨɠɧɭɸ ɫɬɪɭɤɬɭɪɭ ɢɟɪɚɪɯɢɱɟɫɤɨɣ 
ɪɚɡɧɨɜɢɞɧɨɫɬɢ. Ɍɚɤɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ 
ɭɱёɬ ɷɧɟɪɝɢɢ. Ɉɧɨ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɭɪɨɜɧɢ: 

1. ȼɟɪɯɧɢɣ ɭɪɨɜɟɧɶ. əɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɫɛɨɪɚ ɞɚɧɧɵɯ. 
ɇɚ ɟɝɨ ɫɟɪɜɟɪ ɩɨɫɬɭɩɚɟɬ ɨɩɪɟɞɟɥɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɩɟɪɟɞɚɜɚɟɦɚɹ 
ɫ ɩɪɢɛɨɪɨɜ ɭɱёɬɚ, ɥɨɤɚɥɶɧɨɣ ɪɚɡɧɨɜɢɞɧɨɫɬɢ. ɋɜɹɡɶ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɨɬɨɤɨɥɚ. Ɉɛɦɟɧ 
ɞɚɧɧɵɦɢ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ; 

2. ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ. Ⱦɚɧɧɵɣ ɭɪɨɜɟɧɶ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɟɪɟɞɚɱɭ 
ɞɚɧɧɵɯ ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɪɢɛɨɪɵ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɫɛɨɪ ɢ 
ɩɟɪɟɞɚɱɭ ɫɜɟɞɟɧɢɣ; 

3. ɇɢɠɧɢɣ ɭɪɨɜɟɧɶ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɩɟɪɜɢɱɧɵɟ ɢɡɦɟɪɢɬɟɥɢ, 
ɬɚɤɢɟ ɤɚɤ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɫɱёɬɱɢɤɢ, ɩɪɨɢɡɜɨɞɹɳɢɟ ɦɨɧɢɬɨɪɢɧɝ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɉɧ ɨɬɜɟɱɚɟɬ ɡɚ ɧɟɩɪɟɪɵɜɧɵɟ ɡɚɦɟɪɵ ɢ ɩɟɪɟɞɚɱɭ 
ɫɜɟɞɟɧɢɣ ɧɚ ɫɥɟɞɭɸɳɢɣ ɭɪɨɜɟɧɶ. 

Ʉɚɠɞɵɣ ɷɥɟɦɟɧɬ ɢɝɪɚɟɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɪɨɥɶ, ɢ ɧɚɪɭɲɟɧɢɟ ɪɚɛɨɬɵ 
ɨɞɧɨɝɨ ɧɟɝɚɬɢɜɧɵɦ ɨɛɪɚɡɨɦ ɩɨɜɥɢɹɟɬ ɧɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɜɫɟɣ ɫɢɫɬɟɦɵ. 

ɋɬɪɭɤɬɭɪɚ, ɨɫɭɳɟɫɬɜɥɹɸɳɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɭɱɟɬ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɢɝɪɚɟɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɪɨɥɶ. Ɉɧɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ: 

 ɉɨɞɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɨɬ ɫɟɬɢ; 
 Ⱥɜɬɨɧɨɦɧɨɝɨ ɫɛɨɪɚ ɫɜɟɞɟɧɢɣ ɫɨ ɫɱёɬɱɢɤɨɜ ɢ ɨɬɩɪɚɜɤɢ ɧɚ ɫɟɪɜɟɪ; 
 Ⱥɧɚɥɢɡɚ ɞɚɧɧɵɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɫɯɨɞɨɦ ɷɧɟɪɝɢɢ; 
 ɇɟɩɪɟɪɵɜɧɨɝɨ ɫɛɨɪɚ ɢ ɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɡɚ ɩɪɨɲɟɞɲɢɟ 

ɩɟɪɢɨɞɵ; 
 Ɉɩɪɟɞɟɥɟɧɢɹ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɟɬɢ. 

 
Ɋɚɫɫɦɚɬɪɢɜɚɬɶ ɫɬɪɨɟɧɢɟ ȺɋɄɍɗ ɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɪɚɡɛɢɜ ɟɟ ɧɚ ɛɥɨɤɢ. 
Ȼɥɨɤ №1 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɪɢɛɨɪɵ ɭɱɟɬɚ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɟ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɷɥɟɤɬɪɨɧɧɵɣ (ɢɧɞɭɤɰɢɨɧɧɵɣ) ɷɥɟɤɬɪɨɫɱɟɬɱɢɤ. Ɉɧɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭ ɩɨɬɪɟɛɢɬɟɥɹ. ȿɫɥɢ ɭɫɬɚɧɨɜɥɟɧ 
ɷɥɟɤɬɪɨɧɧɵɣ ɫɱɟɬɱɢɤ, ɬɨ ɫɛɨɪ ɢɧɮɨɪɦɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɫɬɪɨɟɧɧɵɣ 
ɩɨɪɬ ɫɜɹɡɢ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɛɨɥɶɲɢɧɫɬɜɨ ɩɪɨɢɡɜɨɞɢɦɵɯ ɩɪɢɛɨɪɨɜ 
ɭɱɟɬɚ ɨɫɧɚɳɟɧɵ ɢɧɬɟɪɮɟɣɫɨɦ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ȺɋɄɍɗ. ȿɫɥɢ ɭɫɬɚɧɨɜɥɟɧ 
ɢɧɞɭɤɰɢɨɧɧɵɣ ɫɱɟɬɱɢɤ, ɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɫɱɢɬɵɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɢ ɩɟɪɟɞɚɱɚ 
ɞɚɧɧɵɯ ɜɟɞɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɷɬɨɝɨ ɞɚɬɱɢɤɚ. 

Ȼɥɨɤ №2 ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɫɜɹɡɢ. ɉɨɤɚɡɚɧɢɹ, ɫɨɛɪɚɧɧɵɟ ɫ ɩɨɦɨɳɶɸ 
ɩɟɪɜɨɝɨ ɛɥɨɤɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɢ ɧɚɞɟɠɧɨ ɡɚɳɢɳɟɧɵ ɨɬ 
ɧɟɩɪɚɜɨɦɟɪɧɨɝɨ ɞɨɫɬɭɩɚ. ȼɵɩɨɥɧɢɬɶ ɞɚɧɧɭɸ ɮɭɧɤɰɢɸ ɜɨɡɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ 
ɦɨɧɬɚɠɚ ɫɥɟɞɭɸɳɢɯ ɥɢɧɢɣ ɫɜɹɡɢ: 

1. ɦɨɛɢɥɶɧɚɹ ɫɜɹɡɶ ɪɚɡɥɢɱɧɵɯ ɫɬɚɧɞɚɪɬɨɜ GPRS, 3G ɥɢɛɨ ɩɨ wi-fi; 
2. ɬɟɥɟɮɨɧɧɵɟ ɥɢɧɢɢ ɫɜɹɡɢ; 
3. ɫɟɬɶ ɢɧɬɟɪɧɟɬ; 
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4. ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɫɟɯ ɫɩɨɫɨɛɨɜ, ɞɥɹ ɧɚɢɥɭɱɲɟɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ. 
Ȼɥɨɤ №3 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɨɜɪɟɦɟɧɧɵɯ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɫɪɟɞɫɬɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ. 
ɋ ɟɝɨ ɩɨɦɨɳɶɸ ɩɨɤɚɡɚɧɢɹ ɫɱɟɬɱɢɤɨɜ ɛɭɞɭɬ ɫɨɛɪɚɧɵ, ɨɛɪɚɛɨɬɚɧɵ ɢ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ. Ɉɧ ɫɨɫɬɨɢɬ ɢɡ ɤɚɤɨɝɨ-ɥɢɛɨ ɫɟɪɜɟɪɚ ɢɥɢ ɤɨɦɩɶɸɬɟɪɚ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɢɬ ɨɩɬɢɦɚɥɶɧɨ 
ɧɚɫɬɪɨɢɬɶ ɜɫɟ ɱɚɫɬɢ ɫɢɫɬɟɦɵ. 

ɇɚ ɪɢɫɭɧɤɟ 5 ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 

 
Ɋɢɫɭɧɨɤ 5 – ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 

Ɇɨɧɬɚɠ ȺɋɄɍɗ. 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ – ɷɬɨ ɧɚɱɚɥɶɧɵɣ ɷɬɚɩ ɜɧɟɞɪɟɧɢɹ ɫɢɫɬɟɦɵ, ɨɬ ɟɝɨ 

ɩɪɨɜɟɞɟɧɢɹ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɹɬ ɞɚɥɶɧɟɣɲɚɹ ɭɫɬɚɧɨɜɤɚ ɢ ɩɨɞɤɥɸɱɟɧɢɟ 
ȺɋɄɍɗ. ɇɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɱɢɬɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɫɨɛɟɧɧɨɫɬɢ 
ɨɛɴɟɤɬɚ: ɪɟɫɭɪɫɵ, ɭɱɟɬ ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɜɟɫɬɢɫɶ; ɨɛɴɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɩɪɟɞɩɪɢɹɬɢɹ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɨɜ ɤɨɥɢɱɟɫɬɜɨ ɢ ɜɢɞ ɩɪɢɦɟɧɹɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɫɢɫɬɟɦɵ ɦɨɠɟɬ ɦɟɧɹɬɶɫɹ. 

ɍɫɬɚɧɨɜɤɚ – ɫɥɟɞɭɟɬ ɡɚ ɩɪɨɜɟɞɟɧɢɟɦ ɩɪɨɟɤɬɢɪɨɜɨɱɧɵɯ ɢ ɪɚɫɱɟɬɧɵɯ 
ɪɚɛɨɬ. ɗɬɚɩ ɭɫɬɚɧɨɜɤɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

 Ɇɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ – ɩɪɢɛɨɪɵ ɭɱɟɬɚ, ɦɨɞɟɦɵ, ɫɟɪɜɟɪɵ, 
ɤɨɦɩɶɸɬɟɪɵ; 

 ɉɪɨɤɥɚɞɤɚ ɢ ɦɨɧɬɚɠ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ; 
 ɉɨɞɤɥɸɱɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɇɚɫɬɪɨɣɤɚ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
Ɋɚɛɨɬɵ ɩɨ ɩɨɞɤɥɸɱɟɧɢɸ ɢ ɧɚɫɬɪɨɣɤɟ ȺɋɄɍɗ ɜɵɩɨɥɧɹɸɬ ɩɨɞɪɹɞɧɵɟ 

ɨɪɝɚɧɢɡɚɰɢɢ. Ɉɧɢ ɦɨɝɭɬ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

https://samelectrik.ru/wp-content/uploads/2016/08/ASKUE-4.jpg
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1. ɞɟɬɚɥɶɧɨɟ ɢɡɭɱɟɧɢɟ ɨɛɴɟɤɬɚ, ɜɵɛɨɪ ɩɨɞɯɨɞɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɫɨɫɬɚɜɥɟɧɢɟ ɩɪɨɟɤɬɧɨ - ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ; 

2. ɫɨɝɥɚɫɨɜɚɧɢɟ ɫ ɨɪɝɚɧɚɦɢ ɗɧɟɪɝɨɫɛɵɬɚ, ɩɪɨɜɟɞɟɧɢɟ ɦɨɧɬɚɠɧɵɯ ɢ 
ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ; 

3. ɭɫɬɚɧɨɜɤɚ ɢ ɧɚɫɬɪɨɣɤɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ, ɩɪɨɜɟɞɟɧɢɟ ɤɨɧɫɭɥɶɬɚɰɢɣ, ɝɚɪɚɧɬɢɣɧɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɧɟɩɨɥɚɞɨɤ ɢ ɫɛɨɟɜ ɜ ɪɚɛɨɬɟ ɫɢɫɬɟɦɵ ɦɨɠɧɨ 
ɨɛɪɚɳɚɬɶɫɹ ɤ ɩɨɞɪɹɞɱɢɤɭ, ɤɨɬɨɪɵɣ ɫɩɟɰɢɚɥɢɡɢɪɭɟɬɫɹ ɧɚ ɩɨɫɬɪɨɟɧɢɢ ɞɚɧɧɵɯ 
ɫɢɫɬɟɦ. 

Ɇɨɧɬɚɠ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɟɞɟɬɫɹ ɫɨɝɥɚɫɧɨ ɱɟɬɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɚɡɱɢɤɚ, ɭɱɢɬɵɜɚɹ 
ɞɚɧɧɵɟ ɨɛɴɟɤɬɚ. Ȼɨɥɶɲɭɸ ɪɨɥɶ ɢɦɟɟɬ ɧɟ ɬɨɥɶɤɨ ɷɬɚɩ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ 
ɭɫɬɚɧɨɜɤɢ, ɧɨ ɢ ɧɚɫɬɪɨɣɤɚ ɫɢɫɬɟɦɵ. ɉɨɷɬɨɦɭ ɤɪɚɣɧɟ ɜɚɠɧɨ ɜɵɫɬɚɜɢɬɶ 
ɩɪɚɜɢɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɢ ɧɚɞɟɠɧɨ ɩɨɞɤɥɸɱɢɬɶɫɹ ɩɨ ɤɚɧɚɥɭ ɫɜɹɡɢ. Ɉɬ 
ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɛɭɞɟɬ ɡɚɜɢɫɟɬɶ ɜɫɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ɐɟɥɶɸ ɪɟɤɨɧɫɬɪɭɤɰɢɢ Ɋɍ 10 ɤȼ ɉɋ 110/35/10 ɄɋɄ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɷɥɟɦɟɧɬɨɜ ɰɢɮɪɨɜɢɡɚɰɢɢ, ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɮɢɥɢɚɥɭ ɉȺɈ «ɆɊɋɄ-ɋɢɛɢɪɢ» 
«ɏɚɤɚɫɷɧɟɪɝɨ», ɹɜɥɹɟɬɫɹ ɟё ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɢɟ ɢ ɭɥɭɱɲɟɧɢɟ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɟɲɚɟɬɫɹ ɜɨɩɪɨɫ ɨ ɡɚɦɟɧɟ ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɜɲɢɯ 
ɦɚɫɥɟɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɵɟ ɜɚɤɭɭɦɧɵɟ. 

ɉɪɢɜɟɞɟɧ ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɧɚ ɟɝɨ ɨɫɧɨɜɟ ɫɞɟɥɚɧ 
ɜɵɛɨɪ ɜɚɤɭɭɦɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ. 

Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɩɨɞɫɬɚɧɰɢɢ ɜɵɩɨɥɧɟɧɚ ɜ ɫɥɟɞɭɸɳɟɦ ɨɛɴɟɦɟ: ɡɚɦɟɧɟɧɵ 
ɭɫɬɚɪɟɜɲɢɟ ɦɚɫɥɹɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ 10 ɤȼ ɧɚ ɧɨɜɵɟ ɜɚɤɭɭɦɧɵɟ, ɚ ɬɚɤɠɟ 
ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ. 

ȼɫё ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɟɞɥɚɝɚɟɦɨɟ ɤ ɡɚɦɟɧɟ ɧɚ ɩɨɞɫɬɚɧɰɢɢ, ɩɪɨɜɟɪɟɧɨ ɧɚ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. ɉɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɢ ɜɵɛɨɪ 
ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɞɚɧɧɨɣ ɩɨɞɫɬɚɧɰɢɢ. 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ Ɋɍ 10 ɤȼ ɉɋ 110/35/10 
ɄɋɄ, ɩɪɟɞɨɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ ɭɤɪɭɩɧɟɧɧɵɣ ɪɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɉɋ «ɄɋɄ». 
 Ɍɚɤɠɟ ɜ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ 
ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 

1. Ⱦɭɥɟɫɨɜɚ ɇ.ȼ. ɋɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɩɨ 
ɤɭɪɫɨɜɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, 2016. 

2. Ɋɨɠɤɨɜɚ Ʌ.Ⱦ., Ʉɨɡɭɥɢɧ ȼ.ɋ. ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɰɢɣ ɢ 
ɩɨɞɫɬɚɧɰɢɣ. 

3. Ɍɨɪɨɩɨɜ Ⱥ.ɋ., Ⱦɢɩɥɨɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 
140211.65 «ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ» ɭɱɟɛ. ɉɨɫɨɛɢɟ / Ʌ.Ʌ. Ʌɚɬɭɲɤɢɧɚ, Ⱥ.Ⱦ. 
Ɇɚɤɚɪɟɜɢɱ, Ⱥ.ɋ. Ɍɨɪɨɩɨɜ, Ⱥ.ɇ. Ɍɭɥɢɤɨɜ; ɋɢɛ.ɮɟɞɟɪ. ɭɧ – ɬ, ɏɌɂ – ɮɢɥɢɚɥ 
ɋɎɍ. – Ⱥɛɚɤɚɧ : ɪɟɞ.-ɢɡɞ. ɋɟɤɬɨɪ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ, 2012 – 232 ɫ. 

4. Ɋɟɬɪɨɮɢɬ, ɤɚɤ ɦɨɞɟɪɧɢɡɚɰɢɹ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%82%D1%80%D0%BE%D
1%84%D0%B8%D1%82 

5. Ɋɟɬɪɨɮɢɬ ɹɱɟɟɤ ɄɊɍ, ɄɊɍɇ, ɄɋɈ 6 (10) -35 ɤȼ. [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] : https://relematika.ru/produkty/6- 
35_kv/retrofit_yacheek_kru_krun_kso_6_10_35_kv/ 

6. Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] : http://sk-betta.ru/retrofit 

7. ȼɵɤɥɸɱɚɬɟɥɶ ȼɆɉɗ – 10. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 
http://www.epromstroy.ru/maslyanye-vyklyuchateli/maslyanye-
vyklyuchateli_11.html 

8. ȼɵɤɥɸɱɚɬɟɥɶ ɜɚɤɭɭɦɧɵɣ ɬɢɩɚ ȼȼɍ – ɋɗɓ – ɗɁ – 10 
ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 
https://www.electroshield.ru/upload/iblock/0de/6GK.202.015_RE.pdf 

9. ȼɵɤɥɸɱɚɬɟɥɶ ɜɚɤɭɭɦɧɵɣ ɬɢɩɚ ȼȼɍ – ɋɗɓ – ɗ – 10 – 40 (31,5) / 
1600 (2000) ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 
https://www.electroshield.ru/upload/iblock/700/re_vvu_e_10_40_electroshield.ru.p
df 

10.  Industrial Internet of Things – IIoT ɉɪɨɦɵɲɥɟɧɧɵɣ ɢɧɬɟɪɧɟɬ 
ɜɟɳɟɣ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8
C%D1%8F:IIoT_-
_Industrial_Internet_of_Things_(%D0%9F%D1%80%D0%BE%D0%BC%D1%8
B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%
B8%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82_%D0%
B2%D0%B5%D1%89%D0%B5%D0%B9) 

11.  ɆɗɄ-61850 — ɫɬɚɧɞɚɪɬ «Ʉɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɫɟɬɢ ɢ ɫɢɫɬɟɦɵ 
ɩɨɞɫɬɚɧɰɢɣ». [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : http://i.cons-
systems.ru/u/98/249206369c11e597e7a4137f262947/-
/%D0%9E%D0%B1%D0%B7%D0%BE%D1%80%20%D1%81%D1%82%D0%
B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%B0%20%D0%9C%D0
%AD%D0%9A-61850.pdf [3] 

12.  Ɋɟɥɟ ɬɨɤɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɬɢɩɚ ɊɌȼ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 
: http://www.zvo.ru/zip/686-rtv-rele.html 

https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%82%D1%80%D0%BE%D1%84%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%82%D1%80%D0%BE%D1%84%D0%B8%D1%82
https://relematika.ru/produkty/6-%2035_kv/retrofit_yacheek_kru_krun_kso_6_10_35_kv/
https://relematika.ru/produkty/6-%2035_kv/retrofit_yacheek_kru_krun_kso_6_10_35_kv/
http://sk-betta.ru/retrofit
http://www.epromstroy.ru/maslyanye-vyklyuchateli/maslyanye-vyklyuchateli_11.html
http://www.epromstroy.ru/maslyanye-vyklyuchateli/maslyanye-vyklyuchateli_11.html
https://www.electroshield.ru/upload/iblock/0de/6GK.202.015_RE.pdf
https://www.electroshield.ru/upload/iblock/700/re_vvu_e_10_40_electroshield.ru.pdf
https://www.electroshield.ru/upload/iblock/700/re_vvu_e_10_40_electroshield.ru.pdf
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:IIoT_-_Industrial_Internet_of_Things_(%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82_%D0%B2%D0%B5%D1%89%D0%B5%D0%B9)
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:IIoT_-_Industrial_Internet_of_Things_(%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82_%D0%B2%D0%B5%D1%89%D0%B5%D0%B9)
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:IIoT_-_Industrial_Internet_of_Things_(%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82_%D0%B2%D0%B5%D1%89%D0%B5%D0%B9)
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:IIoT_-_Industrial_Internet_of_Things_(%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82_%D0%B2%D0%B5%D1%89%D0%B5%D0%B9)
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:IIoT_-_Industrial_Internet_of_Things_(%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82_%D0%B2%D0%B5%D1%89%D0%B5%D0%B9)
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:IIoT_-_Industrial_Internet_of_Things_(%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82_%D0%B2%D0%B5%D1%89%D0%B5%D0%B9)
http://i.cons-systems.ru/u/98/249206369c11e597e7a4137f262947/-/%D0%9E%D0%B1%D0%B7%D0%BE%D1%80%20%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%B0%20%D0%9C%D0%AD%D0%9A-61850.pdf
http://i.cons-systems.ru/u/98/249206369c11e597e7a4137f262947/-/%D0%9E%D0%B1%D0%B7%D0%BE%D1%80%20%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%B0%20%D0%9C%D0%AD%D0%9A-61850.pdf
http://i.cons-systems.ru/u/98/249206369c11e597e7a4137f262947/-/%D0%9E%D0%B1%D0%B7%D0%BE%D1%80%20%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%B0%20%D0%9C%D0%AD%D0%9A-61850.pdf
http://i.cons-systems.ru/u/98/249206369c11e597e7a4137f262947/-/%D0%9E%D0%B1%D0%B7%D0%BE%D1%80%20%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%B0%20%D0%9C%D0%AD%D0%9A-61850.pdf
http://i.cons-systems.ru/u/98/249206369c11e597e7a4137f262947/-/%D0%9E%D0%B1%D0%B7%D0%BE%D1%80%20%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%B0%20%D0%9C%D0%AD%D0%9A-61850.pdf
http://www.zvo.ru/zip/686-rtv-rele.html
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13.  ɊɌ – 85 ɢ ɊɌ – 86 – ɢɧɞɭɤɰɢɨɧɧɨɟ ɪɟɥɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɫ 
ɡɚɜɢɫɢɦɨɣ ɢ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 
https://rza.org.ua/rele/read/RT-85-i-RT-86---induktsionnoe-rele-maksimalnogo-
toka-s-zavisimoy-i-nezavisimoy-viderzhkoy-vremeni_17.html 

14.  Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɦɨɞɟɪɧɢɡɚɰɢɢ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɡɚɦɟɧɟ 
ɞɥɢɬɟɥɶɧɨ ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɯɫɹ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 
http://webcache.googleusercontent.com/search?q=cache:p0_AmTvl2X4J:www.ros
seti.ru/investment/standart/corp_standart/doc/%25D0%25A1%25D0%25A2%25D
0%259E_34.01-4.1-011-2020.pdf+&cd=2&hl=ru&ct=clnk&gl=ru 

15.  Ʌɨɤɚɥɶɧɵɟ ɫɦɟɬɧɵɟ ɪɚɫɱɟɬɵ – ɥɨɤɚɥɶɧɚɹ ɫɦɟɬɚ – ɫɨɫɬɚɜɥɟɧɢɟ 
ɫɦɟɬ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 
https://www.npoekt.ru/local_estimates.html 

16.  Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɢ ɭɱɟɬɚ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%
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