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Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɮɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɇȺɐɂɈɇȺɅɖɇɕɃ ɂɋɋɅȿȾɈȼȺɌȿɅɖɋɄɂɃ 

ɌɈɆɋɄɂɃ ɉɈɅɂɌȿɏɇɂɑȿɋɄɂɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɒɤɨɥɚ (ɂɒɗ) ɂɧɠɟɧɟɪɧɚɹ ɒɤɨɥɚ ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ 

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ 13.03.02 –ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ 

Ɉɬɞɟɥɟɧɢɟ ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ 

ɉɪɨɮɢɥɶ ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ 

 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
Ɍɟɦɚ ɪɚɛɨɬɵ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɏɚɪɚɧɨɪɫɤɨɣ ȽɊɗɋ  
ɍȾɄ 621.311.22.004.13(571.14) 

 

ɋɬɭɞɟɧɬ 
Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

5Ⱥ4Ȼ ɏɨɥɦɨɝɨɪɨɜ ɉɚɜɟɥ ɘɪɶɟɜɢɱ   

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ  
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ 

ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱥɫɫɢɫɬɟɧɬ Ȼɚɣ ɘ.Ⱦ.    

 

ɄɈɇɋɍɅɖɌȺɇɌɕ: 
ɉɨ ɪɚɡɞɟɥɭ «Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ» 

Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ 
ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ 
ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

ɋɬɚɪɲɢɣ 
ɩɪɟɩɨɞɚɜɚɬɟɥɶ 

Ʉɭɡɶɦɢɧɚ ɇ.Ƚ.  

 
  

ɉɨ ɪɚɡɞɟɥɭ «ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ» 

Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ 
ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ 
ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ Ⱦɚɲɤɨɜɫɤɢɣ Ⱥ.Ƚ. ɤ.ɬ.ɧ.   

 

ȾɈɉɍɋɌɂɌɖ Ʉ ɁȺɓɂɌȿ: 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɈɈɉ ɎɂɈ 

ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

13.03.02 

«ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ» 

ɒɟɫɬɚɤɨɜɚ ȼ.ȼ. ɤ.ɬ.ɧ.,  
ɞɨɰɟɧɬ 

  

 

 

 

 

 

 

 

 

Ɍɨɦɫɤ – 2018 ɝ. 
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 Ɋɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ  
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɢ ɨɛɳɟɤɭɥɶɬɭɪɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ  

ɩɨ ɨɫɧɨɜɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɟ ɩɨɞɝɨɬɨɜɤɢ ɛɚɤɚɥɚɜɪɨɜ  
13.03.02 «ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ»,  

ɉɪɨɮɢɥɶ « ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ» 

 

Ʉɨɞ 

ɪɟɡɭɥɶ-

ɬɚɬɚ 

Ɋɟɡɭɥɶɬɚɬ ɨɛɭɱɟɧɢɹ 

 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ,  
ɤɪɢɬɟɪɢɟɜ ɢ/ɢɥɢ  

ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɫɬɨɪɨɧ 

Пɪɨɮɟɫɫɢɨɧаɥɶɧɵɟ 

Ɋ 1 

ɉɪɢɦɟɧɹɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɝɭɦɚɧɢɬɚɪɧɵɟ, 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ, 
ɟɫɬɟɫɬɜɟɧɧɨ-ɧɚɭɱɧɵɟ ɢ ɢɧɠɟɧɟɪɧɵɟ ɡɧɚɧɢɹ, 
ɤɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɪɚɫɱɟɬɚ ɢ ɚɧɚɥɢɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɈɄ-1, ɈɄ-

2, ɈɄ-3,ɈɄ-4, ɈɉɄ-2, ɈɉɄ-3), 

CDIO Syllabus (1.1), Ʉɪɢɬɟɪɢɣ 
5 ȺɂɈɊ (ɩ. 1.1), 

ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ EUR-ACE ɢ FEANI 

Ɋ 2 

ɍɦɟɬɶ ɮɨɪɦɭɥɢɪɨɜɚɬɶ ɡɚɞɚɱɢ ɜ ɨɛɥɚɫɬɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ ɫɟɬɟɣ, 
ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɪɟɲɚɬɶ ɢɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɜɫɟɯ ɬɪɟɛɭɟɦɵɯ ɢ ɞɨɫɬɭɩɧɵɯ ɪɟɫɭɪɫɨɜ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɈɉɄ-1, 

ɈɉɄ-2, ɈɉɄ-3), CDIO Syllabus 

(2.1), Ʉɪɢɬɟɪɢɣ 5 ȺɂɈɊ (ɩ. 
1.2), ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ EUR-ACE ɢ FEANI 

Ɋ 3 
ɍɦɟɬɶ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ 
ɫɢɫɬɟɦɵ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɟɬɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɈɄ-3, ɉɄ-

3, ɉɄ-4, ɉɄ-9), CDIO Syllabus 

(4.4), Ʉɪɢɬɟɪɢɣ 5 ȺɂɈɊ 
(ɩ. 1.3), ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ EUR-ACE ɢ FEANI 

Ɋ 4 

ɍɦɟɬɶ ɩɥɚɧɢɪɨɜɚɬɶ ɢ ɩɪɨɜɨɞɢɬɶ 
ɧɟɨɛɯɨɞɢɦɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ 
ɩɚɪɚɦɟɬɪɨɜ, ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɫɨɫɬɨɹɧɢɹ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɴɟɤɬɨɜ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɚ ɬɚɤɠɟ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ, ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ 
ɞɚɧɧɵɟ ɢ ɞɟɥɚɬɶ ɜɵɜɨɞɵ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɈɉɄ-2, 

ɈɉɄ-3, ɉɄ-1, ɉɄ-2, ɉɄ-5, ɉɄ-

12, ɉɄ-14, ɉɄ-15), CDIO 

Syllabus (2.2), Ʉɪɢɬɟɪɢɣ 5 

ȺɂɈɊ (ɩ. 1.4), ɫɨɝɥɚɫɨɜɚɧɧɵɣ 
ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɫɬɚɧɞɚɪɬɨɜ 
EUR-ACE ɢ FEANI 

Ɋ 5 

ɉɪɢɦɟɧɹɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɢ 
ɢɧɫɬɪɭɦɟɧɬɵ ɩɪɚɤɬɢɱɟɫɤɨɣ ɢɧɠɟɧɟɪɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɜ ɨɛɥɚɫɬɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɈɉɄ-2, 

ɉɄ-11, ɉɄ-13, ɉɄ-18), CDIO 

Syllabus (4.5), Ʉɪɢɬɟɪɢɣ 5 
ȺɂɈɊ (ɩ. 1.5), ɫɨɝɥɚɫɨɜɚɧɧɵɣ 
ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɫɬɚɧɞɚɪɬɨɜ 
EUR-ACE ɢ FEANI 

Ɋ 6 

ɂɦɟɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ ɩɪɢɧɰɢɩɨɜ ɢ 
ɬɟɯɧɨɥɨɝɢɣ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɨɫɨɛɟɧɧɨɫɬɶɸ ɩɪɨɛɥɟɦ, ɨɛɴɟɤɬɨɜ 
ɢ ɜɢɞɨɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɩɪɨɮɢɥɹ ɩɨɞɝɨɬɨɜɤɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ 
ɨɪɝɚɧɢɡɚɰɢɹɯ – ɩɨɬɟɧɰɢɚɥɶɧɵɯ 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɉɄ-4, ɉɄ-

5, ɉɄ-6, ɉɄ-7, ɉɄ-8 ɉɄ-9, 

ɉɄ-16, ɉɄ-17), CDIO Syllabus 

(4.6), Ʉɪɢɬɟɪɢɣ 5 ȺɂɈɊ 
(ɩ. 1.5), ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ EUR-ACE ɢ FEANI 



3 

 

Ʉɨɞ 

ɪɟɡɭɥɶ-

ɬɚɬɚ 

Ɋɟɡɭɥɶɬɚɬ ɨɛɭɱɟɧɢɹ 

 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ,  
ɤɪɢɬɟɪɢɟɜ ɢ/ɢɥɢ  

ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɫɬɨɪɨɧ 

ɪɚɛɨɬɨɞɚɬɟɥɹɯ. 

ɍɧɢвɟɪɫаɥɶɧɵɟ 

Ɋ 7 

ɂɫɩɨɥɶɡɨɜɚɬɶ ɡɧɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɦɟɧɟɞɠɦɟɧɬɚ 
ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɣ ɢɧɠɟɧɟɪɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɜ ɨɛɥɚɫɬɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɉɄ-20, 

ɉɄ-19, ɉɄ-21), CDIO Syllabus 

(4.3, 4.7, 4.8), Ʉɪɢɬɟɪɢɣ 5 
ȺɂɈɊ (ɩ. 2.1), ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ EUR-ACE ɢ FEANI 

Ɋ 8 

ɂɫɩɨɥɶɡɨɜɚɬɶ ɧɚɜɵɤɢ ɭɫɬɧɨɣ, ɩɢɫɶɦɟɧɧɨɣ 
ɪɟɱɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ ɢɧɨɫɬɪɚɧɧɨɦ ɹɡɵɤɟ, 
ɤɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ 
ɤɨɦɦɭɧɢɤɚɰɢɢ, ɩɪɟɡɟɧɬɚɰɢɢ, ɫɨɫɬɚɜɥɟɧɢɹ 
ɨɬɱɟɬɨɜ ɢ ɨɛɦɟɧɚ ɬɟɯɧɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɟɣ 
ɜ ɨɛɥɚɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɈɄ-5, 

ɈɉɄ-1, ɉɄ-2), CDIO Syllabus 

(3.2, 4.7), Ʉɪɢɬɟɪɢɣ 5 ȺɂɈɊ 
(ɩ. 2.2), ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ EUR-ACE ɢ FEANI 

Ɋ 9 

ɗɮɮɟɤɬɢɜɧɨ ɪɚɛɨɬɚɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɢ ɜ 
ɤɚɱɟɫɬɜɟ ɱɥɟɧɚ ɢɥɢ ɥɢɞɟɪɚ ɤɨɦɚɧɞɵ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɨɣ, ɜ ɨɛɥɚɫɬɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ ɫɟɬɟɣ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɈɄ-

6),CDIO Syllabus (3.1), 

Ʉɪɢɬɟɪɢɣ 5 ȺɂɈɊ (ɩ. 2.3), 
ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ EUR-ACE ɢ FEANI 

Ɋ 10 

ɉɪɨɹɜɥɹɬɶ ɥɢɱɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɢ 
ɩɪɢɜɟɪɠɟɧɧɨɫɬɶ ɧɨɪɦɚɦ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɷɬɢɤɢ ɢ ɧɨɪɦɚɦ ɜɟɞɟɧɢɹ ɤɨɦɩɥɟɤɫɧɨɣ 
ɢɧɠɟɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɈɄ-1, ɈɄ-

2, ɈɄ-5, ɈɄ-6), CDIO 

Syllabus(2.5), Ʉɪɢɬɟɪɢɣ 5 
ȺɂɈɊ (ɩ. 2.4), ɫɨɝɥɚɫɨɜɚɧɧɵɣ 
ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɫɬɚɧɞɚɪɬɨɜ 
EUR-ACE ɢ FEANI 

Ɋ 11 

Ɉɫɭɳɟɫɬɜɥɹɬɶ ɤɨɦɩɥɟɤɫɧɭɸ ɢɧɠɟɧɟɪɧɭɸ 
ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ ɨɛɥɚɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɢ ɫɟɬɟɣ ɫ ɭɱɟɬɨɦ ɩɪɚɜɨɜɵɯ ɢ 
ɤɭɥɶɬɭɪɧɵɯ ɚɫɩɟɤɬɨɜ, ɜɨɩɪɨɫɨɜ ɨɯɪɚɧɵ 
ɡɞɨɪɨɜɶɹ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɈɄ-4, ɈɄ-

8, ɈɄ-9, ɉɄ-3, ɉɄ-4, ɉɄ-

10),CDIO Syllabus (4.1), 

Ʉɪɢɬɟɪɢɣ 5 ȺɂɈɊ (ɩ. 2.5), 
ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ EUR-ACE ɢ FEANI 

Ɋ 12 

Ȼɵɬɶ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɦ ɜ ɧɟɩɪɟɪɵɜɧɨɦ 
ɨɛɭɱɟɧɢɢ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɫɜɨɢɯ ɡɧɚɧɢɣ 
ɢ ɤɚɱɟɫɬɜ ɜ ɨɛɥɚɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɢ ɫɟɬɟɣ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɈɄ-7, ɈɄ-8), 

CDIO Syllabus (2.6), Ʉɪɢɬɟɪɢɣ 5 
ȺɂɈɊ (ɩ. 1.4), ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ EUR-ACE ɢ FEANI 
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Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɮɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɇȺɐɂɈɇȺɅɖɇɕɃ ɂɋɋɅȿȾɈȼȺɌȿɅɖɋɄɂɃ 

ɌɈɆɋɄɂɃ ɉɈɅɂɌȿɏɇɂɑȿɋɄɂɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɒɤɨɥɚ (ɂɒɗ) ɂɧɠɟɧɟɪɧɚɹ ɒɤɨɥɚ ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ 

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ 13.03.02 –ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ 

Ɉɬɞɟɥɟɧɢɟ ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ 

ɉɪɨɮɢɥɶ ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ 

ɍɌȼȿɊɀȾȺɘ: 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɈɈɉ 

_________ ________ ɒɟɫɬɚɤɨɜɚ ȼ.ȼ. 
(ɉɨɞɩɢɫɶ)      (Ⱦɚɬɚ)           (Ɏ.ɂ.Ɉ.) 

 

ɁȺȾȺɇɂȿ 

ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

ȼ ɮɨɪɦɟ: 
Ȼɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

 

ɋɬɭɞɟɧɬɭ: 
Ƚɪɭɩɩɚ ɎɂɈ 

5Ⱥ4Ȼ ɏɨɥɦɨɝɨɪɨɜɭ ɉɚɜɥɭ ɘɪɶɟɜɢɱɭ 

 

Ɍɟɦɚ ɪɚɛɨɬɵ:  
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɏɚɪɚɧɨɪɫɤɨɣ ȽɊɗɋ  

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɞɢɪɟɤɬɨɪɚ (ɞɚɬɚ, ɧɨɦɟɪ)  

 

ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ:  

 

ɌȿɏɇɂɑȿɋɄɈȿ ɁȺȾȺɇɂȿ: 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɛɨɬɟ  Ɉɛɴɟɤɬɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ȽɊɗɋ. 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɹɜɥɹɸɬɫɹ, ɱɢɫɥɨ ɢ 
ɦɨɳɧɨɫɬɶ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ, ɧɚɝɪɭɡɤɚ ɧɚ Ɋɍ ȼɇ 
ɢ Ɋɍ ɋɇ, ɞɚɧɧɵɟ ɩɨ ɥɢɧɢɹɦ ɫɜɹɡɢ 
ɷɧɟɪɝɨɨɛɴɟɤɬɚ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ, ɞɚɧɧɵɟ ɩɨ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

ɉɟɪɟɱɟɧɶ ɩɨɞɥɟɠɚɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɸ, 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɜɨɩɪɨɫɨɜ  
 

 ȼ ȼɄɊ ɛɭɞɟɬ ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ ɨɫɧɨɜɧɨɟ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɏɚɪɚɧɨɪɫɤɨɣ ȽɊɗɋ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɪɚɡɞɟɥɚɦɢ, ɩɨɞɥɟɠɚɳɢɦɢ 
ɪɚɡɪɚɛɨɬɤɟ, ɹɜɥɹɸɬɫɹ ɮɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, 
ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ ɢ 
ɫɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ 

 

 

 

Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
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Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ) 
Ɋɚɡɞɟɥ Ʉɨɧɫɭɥɶɬɚɧɬ 

Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ 
ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 

ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ 

Ʉɭɡɶɦɢɧɚ ɇɚɬɚɥɶɹ Ƚɟɧɧɚɞɶɟɜɧɚ 

ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ Ⱦɚɲɤɨɜɫɤɢɣ Ⱥɧɚɬɨɥɢɣ Ƚɪɢɝɨɪɶɟɜɢɱ 

ɇɚɡɜɚɧɢɹ ɪɚɡɞɟɥɨɜ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɩɢɫɚɧɵ ɧɚ ɪɭɫɫɤɨɦ ɢ ɢɧɨɫɬɪɚɧɧɨɦ 
ɹɡɵɤɚɯ: 
 

 

 

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɜɵɩɭɫɤɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ 

 

 

 

Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɪɭɤɨɜɨɞɢɬɟɥɶ: 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ 

ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱥɫɫɢɫɬɟɧɬ Ȼɚɣ ɘ.Ⱦ.    

 

 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ɫɬɭɞɟɧɬ: 
Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

5Ⱥ4Ȼ ɏɨɥɦɨɝɨɪɨɜ ɉɚɜɟɥ ɘɪɶɟɜɢɱ   
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ɁȺȾȺɇɂȿ ȾɅə ɊȺɁȾȿɅȺ 

«ɋɈɐɂȺɅɖɇȺə ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɖ» 
ɋɬɭɞɟɧɬɭ: 

Ƚɪɭɩɩɚ ɎɂɈ 

5Ⱥ4Ȼ ɏɨɥɦɨɝɨɪɨɜɭ ɉɚɜɥɭ ɘɪɶɟɜɢɱɭ 

 

ɒɤɨɥɚ ɂɒɗ Ɉɬɞɟɥɟɧɢɟ Ɉɗɗ 

ɍɪɨɜɟɧɶ 
ɨɛɪɚɡɨɜɚɧɢɹ 

Ȼɚɤɚɥɚɜɪɢɚɬ ɇɚɩɪɚɜɥɟɧɢɟ/ɫɩɟɰɢɚɥɶɧɨɫɬɶ 

13.03.02 

«ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ 
ɗɥɟɤɬɪɨɬɟɯɧɢɤɚ» 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɡɞɟɥɭ «ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ»: 

1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɬɤɪɵɬɨɟ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 220 ɤȼ ɧɚ 
ɏɚɪɚɧɨɪɫɤɨɣ ȽɊɗɋ 

2. Ɂɧɚɤɨɦɫɬɜɨ ɢ ɨɬɛɨɪ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɧɨɪɦɚɬɢɜɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɬɟɦɟ 

 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ “Ɍɟɯɧɢɱɟɫɤɢɣ 
ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ” ɨɬ 28.12.2013 ɝ. №123 

 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ “Ɉ ɫɩɟɰɢɚɥɶɧɨɣ ɨɰɟɧɤɟ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ” ɨɬ 28.12.2013 ɝ. №426 

ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɸ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɪɚɡɪɚɛɨɬɤɟ: 
1. Ⱥɧɚɥɢɡ ɜɵɹɜɥɟɧɧɵɯ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɵ  
ɉɟɪɟɱɟɧɶ ȼɎ: 
- ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɲɭɦ 

- ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɩɨɥɟ 

- ɉɚɪɚɦɟɬɪɵ ɆɄ 

- Ɉɫɜɟɳɟɧɢɟ. 
2. Ⱥɧɚɥɢɡ ɜɵɹɜɥɟɧɧɵɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ɩɪɨɢɡɜɟɞёɧɧɨɣ ɫɪɟɞɵ 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɫɧɨɜɧɵɟ ɨɩɚɫɧɵɟ ɮɚɤɬɨɪɵ 
ɧɚ ɈɊɍ: 
 ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ 

 Ɇɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ 

3. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  ɍɬɢɥɢɡɚɰɢɹ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɩɨɬɪɟɛɥɟɧɢɹ. 

4. Ɂɚɳɢɬɚ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ  ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ  

5. ɉɪɚɜɨɜɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɜɨɩɪɨɫɵ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ: 

 Ɋɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɤɨɦɩɨɧɨɜɤɟ ɪɚɛɨɱɟɣ ɡɨɧɵ. 

 ɋɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɪɚɛɨɬɧɢɤɨɜ 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: 
ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɟɞɫɬɚɜɢɬɶ ɷɫɤɢɡɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ 
ɦɚɬɟɪɢɚɥɵ ɤ ɪɚɫɱёɬɧɨɦɭ ɡɚɞɚɧɢɸ (ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ 
ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ ɦɚɝɢɫɬɪɨɜ) 

 

 

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ɞɥɹ ɪɚɡɞɟɥɚ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ  

 

Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɤɨɧɫɭɥɶɬɚɧɬ: 

Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ 

ɍɱɟɧɚɹ 
ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ 

Ⱦɚɲɤɨɜɫɤɢɣ 
Ⱥɧɚɬɨɥɢɣ 

Ƚɪɢɝɨɪɶɟɜɢɱ 

ɤ.ɬ.ɧ. 
  

 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ɫɬɭɞɟɧɬ: 
Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

5Ⱥ4Ȼ ɏɨɥɦɨɝɨɪɨɜ ɉɚɜɟɥ ɘɪɶɟɜɢɱ   
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ɁȺȾȺɇɂȿ ȾɅə ɊȺɁȾȿɅȺ 

«ɎɂɇȺɇɋɈȼɕɃ ɆȿɇȿȾɀɆȿɇɌ, ɊȿɋɍɊɋɈɗɎɎȿɄɌɂȼɇɈɋɌɖ ɂ 
ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ» 

 

ɋɬɭɞɟɧɬɭ: 
Ƚɪɭɩɩɚ ɎɂɈ 

5Ⱥ4Ȼ ɏɨɥɦɨɝɨɪɨɜɭ ɉɚɜɥɭ ɘɪɶɟɜɢɱɭ 

 

ɒɤɨɥɚ ɂɒɗ Ɉɬɞɟɥɟɧɢɟ Ɉɗɗ 

ɍɪɨɜɟɧɶ 
ɨɛɪɚɡɨɜɚɧɢɹ 

Ȼɚɤɚɥɚɜɪɢɚɬ ɇɚɩɪɚɜɥɟɧɢɟ/ɫɩɟɰɢɚɥɶɧɨɫɬɶ 13.03.02 «ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ 
ɗɥɟɤɬɪɨɬɟɯɧɢɤɚ» 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɡɞɟɥɭ «Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ»:» 

 

1.ɋɬɨɢɦɨɫɬɶ ɪɟɫɭɪɫɨɜ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ: 
ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ, 
ɮɢɧɚɧɫɨɜɵɯ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɱɟɥɨɜɟɱɟɫɤɢɯ. 

1. Ⱦɨɥɠɧɨɫɬɧɨɣ ɨɤɥɚɞ ɇɊ – 17000 ɪɭɛ. 
Ⱦɨɥɠɧɨɫɬɧɨɣ ɨɤɥɚɞ ɂɉ – 17000 ɪɭɛ  

 

2. ɇɨɪɦɵ ɢ ɧɨɪɦɚɬɢɜɵ ɪɚɫɯɨɞɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ 

1.Ɋɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɫɬɚɜɥɹɟɬ 30%.  
2.ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ – 200 %  

 

 

3. ɂɫɩɨɥɶɡɭɟɦɚɹ ɫɢɫɬɟɦɚ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ, ɫɬɚɜɤɢ, 
ɧɚɥɨɝɨɜ, ɨɬɱɢɫɥɟɧɢɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢ ɤɪɟɞɢɬɨɜɚɧɢɹ. 

1. Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɭɩɥɚɬɭ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ 
ɮɨɧɞɵ – 30% ɨɬ ɎɈɌ. 
 

ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɸ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɪɚɡɪɚɛɨɬɤɟ: 
 

1.Ɉɰɟɧɤɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ, ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ 
ɢ ɚɥɶɬɟɪɧɚɬɢɜ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ 
ɩɨɡɢɰɢɢ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ  

 

1. ɉɥɚɧɢɪɨɜɚɧɢɟ ɪɚɛɨɬ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ 
ɜɪɟɦɟɧɧɵɯ ɨɰɟɧɨɤ. 
 

2. ɉɥɚɧɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɭɩɪɚɜɥɟɧɢɹ ɇɌɂ: ɫɬɪɭɤɬɭɪɚ 
ɢ ɝɪɚɮɢɤ ɩɪɨɜɟɞɟɧɢɹ, ɛɸɞɠɟɬ, ɪɢɫɤɢ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɡɚɤɭɩɨɤ.  
 

 

2. ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. 
 

3. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɧɨɣ (ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɟɣ), 
ɮɢɧɚɧɫɨɜɨɣ, ɛɸɞɠɟɬɧɨɣ, ɫɨɰɢɚɥɶɧɨɣ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

3. ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɫɩɟɰɨɛɨɪɭɞɨɜɚɧɢɟ. 
 

 

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ɞɥɹ ɪɚɡɞɟɥɚ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ  

 

Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɤɨɧɫɭɥɶɬɚɧɬ: 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ 

ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

ɋɬɚɪɲɢɣ ɩɪɟɩɨɞɚɜɚɬɟɥɶ Ʉɭɡɶɦɢɧɚ ɇɚɬɚɥɢɹ 
Ƚɟɧɧɚɞɶɟɜɧɚ 

   

 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ɫɬɭɞɟɧɬ: 
Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

5Ⱥ4Ȼ ɏɨɥɦɨɝɨɪɨɜ ɉɚɜɟɥ ɘɪɶɟɜɢɱ   
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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ 117 ɫɬɪ., 22  ɪɢɫ.,  60ɬɚɛɥ.,    

26ɢɫɬɨɱɧɢɤɨɜ,  2ɩɪɢɥɨɠɟɧɢɹ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɨɧɞɟɧɫɚɰɢɨɧɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ, ɬɪɚɧɫɮɨɪɦɚɬɨɪ,  

ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ, ɝɟɧɟɪɚɬɨɪ,ɜɵɤɥɸɱɚɬɟɥɶ,ɪɚɡɴɟɞɢɧɢɬɟɥɶ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ  ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɫɬɪɭɤɬɭɪɧɚɹ 

ɫɯɟɦɚ ɏɚɪɚɧɨɪɫɤɨɣ ȽɊɗɋ. 

ɐɟɥɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɨɫɧɨɜɧɨɝɨ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɏɚɪɚɧɨɪɫɤɨɣ ȽɊɗɋ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɬɚɤɢɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ 

ɤɚɤ: GTCURR, MS Excel, MS Visio, ɚ ɬɚɤɠɟ ɫɩɟɰɢɚɥɶɧɵɟ ɩɪɨɝɪɚɦɦɵ, 

ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɟɣ ɱɟɪɟɡ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɩɪɨɜɟɞɟɧɧɵɟ ɪɚɫɱɟɬɵ, ɧɚ ɨɫɧɨɜɟ 

ɤɨɬɨɪɵɯ ɜɵɛɪɚɧɨ ɨɫɧɨɜɧɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ȽɊɗɋ. 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ:ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ. 
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ɈɉɊȿȾȿɅȿɇɂə, ɋɈɄɊȺɓȿɇɂə 

 

Ɋɍ ɋɇ – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɪɟɞɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ; 

Ɋɍ ȼɇ – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 

ȺɌ – ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ; 

TA – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ; 

ɌV – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ; 

G – ɝɟɧɟɪɚɬɨɪ; 

ɫ. ɧ. – ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ; 

Ɍɋɇ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ʉɨɧɞɟɧɫɚɰɢɨɧɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ – ɬɟɩɥɨɜɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ, 

ɤɨɬɨɪɚɹ ɝɟɧɟɪɢɪɭɟɬ ɬɨɥɶɤɨ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ. 

ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ – ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ 

ɢɥɢ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ – ɭɫɬɪɨɣɫɬɜɨ, ɩɨɧɢɠɚɸɳɟɟ ɢɥɢ ɩɨɜɵɲɚɸɳɟɟ 

ɧɚɩɪɹɠɟɧɢɟ. 

Ɍɭɪɛɨɝɟɧɟɪɚɬɨɪ – ɝɟɧɟɪɚɬɨɪ, ɜɵɪɚɛɚɬɵɜɚɸɳɢɣ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 

ɷɧɟɪɝɢɸ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɩɚɪɨɜɨɣ ɬɭɪɛɢɧɨɣ. 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ – ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɚɩɩɚɪɚɬ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 

ɨɬɤɥɸɱɟɧɢɹ ɢ ɜɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɛɟɡ ɧɚɝɪɭɡɤɢ. 

ȼɵɤɥɸɱɚɬɟɥɶ – ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɚɩɩɚɪɚɬ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 

ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 

ɜ ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
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ȼȼȿȾȿɇɂȿ 

        Ʉɨɧɞɟɧɫɚɰɢɨɧɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ (Ʉɗɋ) — ɭɫɬɪɨɣɫɬɜɨ ɬɟɩɥɨɜɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ, ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɨɢɡɜɨɞɹɳɚɹ ɭɫɬɪɨɣɫɬɜɨ ɬɨɥɶɤɨ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ, ɫɜɨɢɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɡɜɚɧɢɟɦ ɷɬɨɬ ɭɫɬɪɨɣɫɬɜɨ ɬɢɩ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɛɹɡɚɧ ɨɫɨɛɟɧɧɨɫɬɹɦ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɰɢɩɚ ɪɚɛɨɬɵ. ɂɫɬɨɪɢɱɟɫɤɢ ɭɫɬɪɨɣɫɬɜɨ 

ɩɨɥɭɱɢɥɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɢɦɟɧɨɜɚɧɢɟ «ȽɊɗɋ» — ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɪɚɣɨɧɧɚɹ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. ɋ ɭɫɬɪɨɣɫɬɜɨ ɬɟɱɟɧɢɟɦ ɫɢɫɬɟɦɚ ɜɪɟɦɟɧɢ ɭɫɬɪɨɣɫɬɜɨ ɬɟɪɦɢɧ «ȽɊɗɋ» ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɟɪɹɥ ɫɜɨɣ 

ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɫɦɵɫɥ («ɪɚɣɨɧɧɚɹ») ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨɧɢɦɚɧɢɢ ɨɡɧɚɱɚɟɬ, 

ɤɚɤ ɭɫɬɪɨɣɫɬɜɨ ɩɪɚɜɢɥɨ, ɤɨɧɞɟɧɫɚɰɢɨɧɧɭɸ ɷɥɟɤɬɪɨɫɬɚɧɰɢɸ (Ʉɗɋ) ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɨɥɶɲɨɣ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ 

(ɬɵɫɹɱɢ Ɇȼɬ), ɪɚɛɨɬɚɸɳɭɸ ɫɢɫɬɟɦɚ ɜ ɨɛɴɟɞɢɧёɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɪɹɞɭ ɫ ɞɪɭɝɢɦɢ 

ɤɪɭɩɧɵɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ. 

        ɏɚɪɚɧɨɪɫɤɚɹ ȽɊɗɋ ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɟɣɲɟɣ ɭɫɬɪɨɣɫɬɜɨ ɬɟɩɥɨɜɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɟɣ ɫɢɫɬɟɦɚ ɜ 

ȼɨɫɬɨɱɧɨɦ Ɂɚɛɚɣɤɚɥɶɟ ɫɢɫɬɟɦɚ ɢ ɫɚɦɨɣ ɫɢɫɬɟɦɚ ɦɨɳɧɨɣ ɫɬɚɧɰɢɟɣ Ɂɚɛɚɣɤɚɥɶɫɤɨɣ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ. əɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɢɫɬɨɱɧɢɤɨɦ ɭɫɬɪɨɣɫɬɜɨ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫёɥɤɚ əɫɧɨɝɨɪɫɤ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 610 Ɇȼɬ 

(ɢɥɢ 41,4 % ɨɬ ɨɛɳɟɣ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 

Ɂɚɛɚɣɤɚɥɶɫɤɨɝɨ ɤɪɚɹ), ɭɫɬɪɨɣɫɬɜɨ ɬɟɩɥɨɜɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ — 329,3 Ƚɤɚɥ/ɱɚɫ. 

        ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɬɨɦ, ɱɬɨ ɫɢɫɬɟɦɚ ɜ ɤɨɬёɥ ɫ ɭɫɬɪɨɣɫɬɜɨ ɩɨɦɨɳɶɸ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɫɨɫɚ ɭɫɬɪɨɣɫɬɜɨ 

ɩɨɞɜɨɞɢɬɫɹ ɩɢɬɚɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɜɨɞɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɨɥɶɲɢɦ ɞɚɜɥɟɧɢɟɦ, ɭɫɬɪɨɣɫɬɜɨ ɬɨɩɥɢɜɨ ɫɢɫɬɟɦɚ ɢ 

ɚɬɦɨɫɮɟɪɧɵɣ ɫɢɫɬɟɦɚ ɜɨɡɞɭɯ ɞɥɹ ɝɨɪɟɧɢɹ, ɫɢɫɬɟɦɚ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɢɫɬɟɦɚ ɜ ɤɨɬɥɟ ɫɢɫɬɟɦɚ ɢɞёɬ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɰɟɫɫ 

ɝɨɪɟɧɢɹ. ɋɝɨɪɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɬɨɩɥɢɜɨ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɦɨɳɧɵɦ ɫɢɫɬɟɦɚ ɢɫɬɨɱɧɢɤɨɦ ɭɫɬɪɨɣɫɬɜɨ ɬɟɩɥɨɬɵ, 

ɩɟɪɟɞɚɸɳɟɣɫɹ ɩɢɬɚɬɟɥɶɧɨɣ ɫɢɫɬɟɦɚ ɜɨɞɟ, ɤɨɬɨɪɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɭɫɬɪɨɣɫɬɜɨ ɬɟɦɩɟɪɚɬɭɪɵ 

ɤɢɩɟɧɢɹ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ ɢɫɩɚɪɹɟɬɫɹ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɭɱɚɟɦɵɣ ɩɚɪ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɚёɬɫɹ ɫɢɫɬɟɦɚ ɜ ɩɚɪɨɜɭɸ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɢɧɭ. 

ɉɚɪɨɜɚɹ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɢɧɚ, ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ ɜɨɡɛɭɞɢɬɟɥɶ ɫɨɫɬɚɜɥɹɸɬ ɫɢɫɬɟɦɚ ɜ ɰɟɥɨɦ ɭɫɬɪɨɣɫɬɜɨ 

ɬɭɪɛɨɚɝɪɟɝɚɬ. ȼ ɩɚɪɨɜɨɣ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɢɧɟ ɩɚɪ ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ ɨɱɟɧɶ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

(ɩɪɢɦɟɪɧɨ ɫɢɫɬɟɦɚ ɜ 20 ɪɚɡ ɫɢɫɬɟɦɚ ɦɟɧɶɲɟ ɚɬɦɨɫɮɟɪɧɨɝɨ), ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɠɚɬɨɝɨ ɫɢɫɬɟɦɚ 

ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɟɬɨɝɨ ɞɨ ɫɢɫɬɟɦɚ ɜɵɫɨɤɨɣ ɭɫɬɪɨɣɫɬɜɨ ɬɟɦɩɟɪɚɬɭɪɵ ɩɚɪɚ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɜɪɚɳɚɟɬɫɹ ɫɢɫɬɟɦɚ ɜ ɤɢɧɟɬɢɱɟɫɤɭɸ 

ɷɧɟɪɝɢɸ ɫɢɫɬɟɦɚ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɢɧɵ. Ɍɭɪɛɢɧɚ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɜɨɞɢɬ ɫɢɫɬɟɦɚ ɜ ɞɜɢɠɟɧɢɟ 

ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪ, ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɨɛɪɚɡɭɸɳɢɣ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɫɢɫɬɟɦɚ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ 
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ɝɟɧɟɪɚɬɨɪɚ ɫɢɫɬɟɦɚ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ. ɗɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪ ɫɨɫɬɨɢɬ ɫɢɫɬɟɦɚ ɢɡ ɫɬɚɬɨɪɚ, ɫɢɫɬɟɦɚ ɜ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɨɛɦɨɬɤɚɯ ɤɨɬɨɪɨɝɨ ɝɟɧɟɪɢɪɭɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ, ɫɢɫɬɟɦɚ ɢ ɪɨɬɨɪɚ, ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ ɫɨɛɨɣ ɫɢɫɬɟɦɚ ɜɪɚɳɚɸɳɢɣɫɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬ, ɩɢɬɚɧɢɟ ɤɨɬɨɪɨɝɨ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɫɢɫɬɟɦɚ ɜɨɡɛɭɞɢɬɟɥɹ. Ʉɨɧɞɟɧɫɚɬɨɪ ɫɥɭɠɢɬ ɞɥɹ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɚ, ɭɫɬɪɨɣɫɬɜɨ 

ɩɨɫɬɭɩɚɸɳɟɝɨ ɫɢɫɬɟɦɚ ɢɡ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɢɧɵ, ɫɢɫɬɟɦɚ ɢ ɫɨɡɞɚɧɢɹ ɝɥɭɛɨɤɨɝɨ ɪɚɡɪɟɠɟɧɢɹ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɚɝɨɞɚɪɹ 

ɤɨɬɨɪɨɦɭ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɲɢɪɟɧɢɟ ɩɚɪɚ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɢɧɟ. Ɉɧ ɫɨɡɞɚёɬ ɫɢɫɬɟɦɚ ɜɚɤɭɭɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫɢɫɬɟɦɚ 

ɜɵɯɨɞɟ ɫɢɫɬɟɦɚ ɢɡ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɢɧɵ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɷɬɨɦɭ ɩɚɪ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɬɭɩɢɜ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɢɧɭ ɫ ɫɢɫɬɟɦɚ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ, 

ɞɜɢɠɟɬɫɹ ɤ ɤɨɧɞɟɧɫɚɬɨɪɭ ɫɢɫɬɟɦɚ ɢ ɪɚɫɲɢɪɹɟɬɫɹ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɜɪɚɳɟɧɢɟ ɟɝɨ ɭɫɬɪɨɣɫɬɜɨ 

ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɫɢɫɬɟɦɚ ɜ ɫɢɫɬɟɦɚ ɦɟɯɚɧɢɱɟɫɤɭɸ ɪɚɛɨɬɭ. 

 ɐɟɥɶ ɪɚɛɨɬɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ Ʉɗɋ. 

ɇɟɨɛɯɨɞɢɦɨ ɫɢɫɬɟɦɚ ɜɵɛɪɚɬɶ ɨɫɧɨɜɧɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɯɨɞɹɳɭɸ ɫɯɟɦɭ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚ ɭɫɬɪɨɣɫɬɜ. ɉɪɢ ɷɬɨɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɧɨ ɫɢɫɬɟɦɚ 

ɭɱɢɬɵɜɚɬɶ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɤɚɡɚɬɟɥɢ ɫɢɫɬɟɦɚ ɜ ɰɟɥɹɯ ɷɤɨɧɨɦɢɢ ɪɟɫɭɪɫɨɜ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ, ɭɫɬɪɨɣɫɬɜɨ ɬɚɤɠɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ ɫɢɫɬɟɦɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɝɚɬɢɜɧɨɟ ɫɢɫɬɟɦɚ ɜɨɡɞɟɣɫɬɜɢɟ Ʉɗɋ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 
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1. ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɈɋɇɈȼɇɈȽɈ ɗɅȿɄɌɊɈɈȻɈɊɍȾɈȼȺɇɂə 

ɏȺɊȺɇɈɊɋɄɈɃ ȽɊɗɋ ɁȺȻȺɃɄȺɅɖɋɄɈɃ ɗɇȿɊȽɈɋɂɋɌȿɆɕ 

 

1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

 

 

Ɍɚɛɥɢɰɚ 1.1 – Ⱦɚɧɧɵɟ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ 

 Ɍɢɩ 1 Ɍɢɩ 2 

ɑɢɫɥɨ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ  1 2 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 210 200 

ɇɨɦɢɧɚɥɶɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɤȼ 15,75 15,75 

Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞɵ ɫɢɫɬɟɦɚ ɜ %, Ʉ ɫ.ɮɨɪɦɢɪɨɜɚɧɢɟ ɧ. 8 8 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ: 
1. Ⱦɥɹ ɫɢɫɬɟɦɚ ɜɫɟɯ ɫɢɫɬɟɦɚ ɜɚɪɢɚɧɬɨɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɯɨɞɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞɵ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ 
ɨɬɤɥɸɱɟɧɧɨɦ ɝɟɧɟɪɚɬɨɪɟ Ʉɫ.ɮɨɪɦɢɪɨɜɚɧɢɟ ɧ._ɨɬɤɥ  ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ 4 % ɨɬ P ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦ_G. 

 

Ɍɚɛɥɢɰɚ 1.2 – Ⱦɚɧɧɵɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɨɤ 

 ɇɚɝɪɭɡɤɚ 1 ɇɚɝɪɭɡɤɚ 2 ɇɚɝɪɭɡɤɚ 
3 

1. ɇɚɩɪɹɠɟɧɢɟ, ɤȼU_ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪ 0 220 500 

2. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ ɨɞɧɨɣ ɥɢɧɢɢ  
P max_ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪ, Ɇȼɬ 

0 72 250 

3. ɑɢɫɥɨ ɥɢɧɢɣ ɫ Ɋ max_ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪ 
0 4 

2 

 

4. Ʉɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ Ʉ ɨɞɧ_ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪ 0 0,83 0,87 

5. Ʉɨɷɮɮɢɰɢɟɧɬ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ CosF_ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪ 0 0,76 0,8 

Ⱦɥɹ ɫɢɫɬɟɦɚ ɜɫɟɯ ɫɢɫɬɟɦɚ ɜɚɪɢɚɧɬɨɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɧɢɠɟɧɢɹ ɫɢɫɬɟɦɚ ɦɚɤɫɢɦɭɦɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɢ ɫɢɫɬɟɦɚ ɜ ɫɢɫɬɟɦɚ 
ɦɢɧɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ 0.8. 

 

Ɍɚɛɥɢɰɚ 1.3 – Ⱦɚɧɧɵɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɥɢɧɢɹɦ ɫɜɹɡɢ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ 

ɇɚɩɪɹɠɟɧɢɟ, ɤȼ, - 500 ɑɢɫɥɨ ɥɢɧɢɣ ɫɜɹɡɢ ɨɛɴɟɤɬɚ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ – 2 

Ⱦɥɢɧɚ ɨɞɧɨɣ ɥɢɧɢɢ ɫɜɹɡɢ, ɤɦ, - 830 ɋɟɱɟɧɢɟ ɫɬɚɥɟɚɥɸɦɢɧɢɟɜɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɚ, ɫɢɫɬɟɦɚ ɦɦ*ɫɢɫɬɟɦɚ ɦɦ,-
500/64 

Ʉɨɥɢɱɟɫɬɜɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɨɜ ɫɢɫɬɟɦɚ ɜ ɮɚɡɟ - 3  Ɉɬɧɨɲɟɧɢɟ ɏ0 / ɏ1 ɞɥɹ ɥɢɧɢɢ ɫɜɹɡɢ – 2,00 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ: 
1. Ⱦɥɹ ɫɢɫɬɟɦɚ ɜɫɟɯ ɫɢɫɬɟɦɚ ɜɚɪɢɚɧɬɨɜ ɱɢɫɥɨ ɥɢɧɢɣ ɫɜɹɡɢ ɨɛɴɟɤɬɚ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɹɬɶ ɪɚɜɧɨɟ ɞɜɭɦ. 
2. Ⱦɥɹ ɫɢɫɬɟɦɚ ɜɫɟɯ ɫɢɫɬɟɦɚ ɜɚɪɢɚɧɬɨɜ ɱɢɫɥɨ ɰɟɩɟɣ ɫɢɫɬɟɦɚ ɜ ɨɞɧɨɣ ɥɢɧɢɢ ɫɜɹɡɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɹɬɶ ɪɚɜɧɨɟ ɟɞɢɧɢɰɟ. 
 

 

Ɍɚɛɥɢɰɚ 1.4– Ⱦɚɧɧɵɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦe 

ɇɚɩɪɹɠɟɧɢɟ, ɤȼ, - 500 Ɇɨɳɧɨɫɬɶ ɤɨɪɨɬɤɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɵɤɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ,  
Ɇȼ*Ⱥ,  - 6400 Ʉɨɷɮɮɢɰɢɟɧɬ ɫɢɫɬɟɦɚ ɭɞɚɪɧɵɣ, ɨ.ɟ., - 1,81 
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Ɋɢɫ. 1. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ʉɗɋ 

 

 

1.2 ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ 

 

Ɍɢɩ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ ɫɢɫɬɟɦɚ ɜɵɛɢɪɚɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɢɫɬɟɦɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɫɢɫɬɟɦɚ ɦɚɲɢɧɵ: 

 ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ; 

 ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɸ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫɢɫɬɟɦɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 

 ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɫɢɫɬɟɦɚ ɭɫɥɨɜɢɹɦ. 

 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨ [1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 2.1, ɫ. 

76]: 

Ɍɚɛɥɢɰɚ 1.5 – ɉɚɪɚɦɟɬɪɵ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ 
 

Ɍɢɩ ɭɫɬɪɨɣɫɬɜɨ 
ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ 

Sɧɨɦ,  

ɆȼȺ 

Pɧɨɦ, 

Ɇȼɬ 

cos φ Iɧɨɦ, 

ɤȺ 

Uɧɨɦ, 

ɤȼ 

``

d
ɏ , 

ɨɬ.ɟɞ. 
d
ɏ , 

ɨɬ.ɟɞ. 
2ɏ , 

ɨɬ.ɟɞ. 

(3)

a
T , ɫ 

ɌȽȼ–200–2ɍ3  235,5 200 0,85 8,625 15,75 0,19 1,84 0,232 0,546 

ɌȽȼ–200–2Ɇɍ3 247 210 0,85 9,06 15,75 0,225 2,0 0,2744 0,311 
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ɉɪɨɞɨɥɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɵ 1.5 
 

Ɇɚɪɤɢɪɨɜɤɚ 

ɋɯɟɦɚ 
ɫɨɟɞɢɧɟɧɢɹ 

ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ 

ȼɢɞɵ ɫɢɫɬɟɦ ɫɢɫɬɟɦɚ 
ɜɨɡɛɭɠɞɟɧɢɹ 

Ɉɩɢɫɚɧɢɟ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 

ɋɬɚɬɨɪɚ Ɋɨɬɨɪɚ 

Ɉɛɦɨɬɤɢ ɋɬɚɥɢ Ɉɛɦɨɬɤɢ Ȼɨɱɤɢ 

ɌȽȼ–200–2ɍ3 Y-Y 
Ɍɋ(Ɍɇ) (ɋɌȼ-300) 

ɇȼ ɇȼ ɇȼ ɇȼ 

ɌȽȼ–200–2Ɇɍ3 Y ɇ/ȼɨɞɨɣ ɇȼ ɇȼ ɇȼ 

 

ɉɨɹɫɧɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɭɤɜɟɧɧɨɣ ɱɚɫɬɢ: 

ɌȽȼ–200–2ɍ3: 

ɌȽ – ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪ; 

ȼ – ɫɢɫɬɟɦɚ ɜɨɞɨɪɨɞɧɨɟ ɨɯɥɚɠɞɟɧɢɟ; 

200 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ, Ɇȼɬ; 

2 – ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɸɫɨɜ; 

ɍ – ɤɥɢɦɚɬɢɱɟɫɤɨɟ ɫɢɫɬɟɦɚ ɢɫɩɨɥɧɟɧɢɟ (ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɚ ɜ ɪɚɣɨɧɚɯ ɫ ɫɢɫɬɟɦɚ ɭɦɟɪɟɧɧɵɦ 

ɤɥɢɦɚɬɨɦ); 

3 – ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɚ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɤɪɵɬɵɯ ɭɫɬɪɨɣɫɬɜɨ ɩɨɦɟɳɟɧɢɹɯ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɟɣ; 

Ɍɋ(Ɍɇ) – ɭɫɬɪɨɣɫɬɜɨ ɬɢɪɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ (ɬɢɪɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɟɡɚɜɢɫɢɦɨɝɨ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɫɢɫɬɟɦɚ ɜɨɡɛɭɞɢɬɟɥɟɦ ɩɟɪɟɦɟɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ); 

Ʉ – ɤɨɫɜɟɧɧɨɟ ɨɯɥɚɠɞɟɧɢɟ; 

ɇ – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɨɯɥɚɠɞɟɧɢɟ; 

ȼ – ɫɢɫɬɟɦɚ ɜɨɞɨɪɨɞɧɨɟ. 

 

 

ɌȽȼ–200–2Ɇɍ3: 

ɌȽ – ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪ; 

ȼ – ɫɢɫɬɟɦɚ ɜɨɞɨɪɨɞɧɨ-ɫɢɫɬɟɦɚ ɜɨɞɹɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɨɛɦɨɬɨɤ; 

210 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ, Ɇȼɬ; 

2 – ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɸɫɨɜ; 

Ɇ – ɫɢɫɬɟɦɚ ɦɨɞɢɮɢɤɚɰɢɹ; 

ɍ – ɤɥɢɦɚɬɢɱɟɫɤɨɟ ɫɢɫɬɟɦɚ ɢɫɩɨɥɧɟɧɢɟ, ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɚ ɜ ɪɚɣɨɧɚɯ ɫ ɫɢɫɬɟɦɚ ɭɦɟɪɟɧɧɵɦ 

ɤɥɢɦɚɬɨɦ; 
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3 – ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɚ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɤɪɵɬɵɯ ɭɫɬɪɨɣɫɬɜɨ ɩɨɦɟɳɟɧɢɹɯ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɟɣ. 

 

Ɉɩɢɫɚɧɢɟ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ 

 

ȼ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚɯ ɌȽȼ-200 ɰɢɪɤɭɥɹɰɢɹ ɫɢɫɬɟɦɚ ɜɨɞɨɪɨɞɚ ɫɨɡɞɚɟɬɫɹ 

ɤɨɦɩɪɟɫɫɨɪɨɦ, ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫɢɫɬɟɦɚ ɜɚɥɭ ɪɨɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ. 

Ɉɛɦɨɬɤɚ ɫɬɚɬɨɪɚ ɨɯɥɚɠɞɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɨɛɳɟɣ ɫɯɟɦɟ: ɫɨ ɫɢɫɬɟɦɚ ɜɯɨɞɨɦ ɯɨɥɨɞɧɨɣ 

ɠɢɞɤɨɫɬɢ ɫɢɫɬɟɦɚ ɜ ɤɚɧɚɥɵ ɫɬɟɪɠɧɟɣ ɨɛɦɨɬɤɢ ɫɨ ɫɬɨɪɨɧɵ ɤɨɧɬɚɤɬɧɵɯ ɤɨɥɟɰ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ 

ɜɵɯɨɞɨɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɟɬɨɣ ɠɢɞɤɨɫɬɢ ɫɨ ɫɬɨɪɨɧɵ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɢɧɵ. ɉɚɡ ɫɬɚɬɨɪɚ ɌȽȼ-200 

ɫɨɫɬɨɢɬ ɫɢɫɬɟɦɚ ɢɡ ɞɜɭɯ ɪɹɞɨɜ ɷɥɟɦɟɧɬɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɧɢɤɨɜ ɭɫɬɪɨɣɫɬɜɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ. 

Ɇɟɠɞɭ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɢɦɢ ɫɢɫɬɟɦɚ ɭɥɨɠɟɧɵ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɵɟ ɭɫɬɪɨɣɫɬɜɨ ɬɨɧɤɨɫɬɟɧɧɵɟ ɭɫɬɪɨɣɫɬɜɨ ɬɪɭɛɤɢ, ɭɫɬɪɨɣɫɬɜɨ ɬɚɤɠɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 

ɫɟɱɟɧɢɹ, ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɤɨɬɨɪɵɦ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɯɨɞɢɬ ɨɯɥɚɠɞɚɸɳɢɣ ɝɚɡ. ɋɬɟɧɤɢ ɭɫɬɪɨɣɫɬɜɨ ɬɪɭɛɨɤ ɫɢɫɬɟɦɚ ɜɵɩɨɥɧɟɧɵ ɫɢɫɬɟɦɚ 

ɢɡ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ ɞɥɹ ɫɢɫɬɟɦɚ ɭɦɟɧɶɲɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɟɪɶ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫɢɫɬɟɦɚ ɜɢɯɪɟɜɵɟ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɢ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨɤɪɵɬɵ ɭɫɬɪɨɣɫɬɜɨ 

ɬɨɧɤɢɦ ɫɥɨɟɦ ɫɢɫɬɟɦɚ ɢɡɨɥɹɰɢɢ. Ⱦɥɹ ɫɢɫɬɟɦɚ ɭɦɟɧɶɲɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɫɟɱɟɧɢɟ ɤɚɧɚɥɨɜ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɹɬɨ ɞɨɫɬɚɬɨɱɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɨɥɶɲɢɦ. Ɉɛɦɨɬɤɚ ɪɨɬɨɪɚ ɫɢɫɬɟɦɚ ɭ ɭɫɬɪɨɣɫɬɜɨ 

ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ ɌȽȼ-200 ɨɯɥɚɠɞɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɬɚɤ, ɱɬɨ ɯɨɥɨɞɧɵɣ ɫɢɫɬɟɦɚ ɜɨɞɨɪɨɞ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɚɟɬɫɹ ɫɢɫɬɟɦɚ 

ɜ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɵɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɧɢɤɢ ɫɨ ɫɬɨɪɨɧɵ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ, ɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɟɬɵɣ – ɫɢɫɬɟɦɚ ɜɵɯɨɞɢɬ ɫɢɫɬɟɦɚ ɜ 

ɰɟɧɬɪɟ ɪɨɬɨɪɚ. ɋɟɪɞɟɱɧɢɤ ɫɬɚɬɨɪɚ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ ɌȽȼ-200 ɨɯɥɚɠɞɚɟɬɫɹ ɫɢɫɬɟɦɚ 

ɜɨɞɨɪɨɞɨɦ, ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɯɨɞɹɳɢɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɪɚɞɢɚɥɶɧɵɦ ɤɚɧɚɥɚɦ ɫɨ ɫɬɨɪɨɧɵ ɫɩɢɧɤɢ ɫɢɫɬɟɦɚ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɡɨɪ. 

Ƚɚɡɨɨɯɥɚɞɢɬɟɥɢ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ ɌȽȼ-200 ɫɢɫɬɟɦɚ ɜɫɬɪɨɟɧɵ ɫɢɫɬɟɦɚ ɜ ɤɨɪɩɭɫ ɫɨ ɫɬɨɪɨɧɵ ɭɫɬɪɨɣɫɬɜɨ 

ɬɭɪɛɢɧɵ [2, ɫ. 47]. 

 

 

 

Ɉɩɢɫɚɧɢɟ ɫɢɫɬɟɦ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ 

 

ɇɚ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚɯ ɌȽȼ-200 ɫɢɫɬɟɦɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɬɢɪɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ 

ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ (ɪɢɫ 1.1) ɥɢɛɨ ɭɫɬɪɨɣɫɬɜɨ ɬɢɪɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɡɚɜɢɫɢɦɨɝɨ ɫɢɫɬɟɦɚ 

ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɫɢɫɬɟɦɚ ɜɨɡɛɭɞɢɬɟɥɟɦ ɩɟɪɟɦɟɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ (ɪɢɫ. 1.2). 
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    1)Ɍɢɪɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ: 

 VD – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɭɩɪɚɜɥɹɟɦɵɟ ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɢ; 

 VS – ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɹɟɦɵɟ ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɢ; 

 ȺɊȼ – ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ; 

 G – ɨɫɧɨɜɧɨɣ ɝɟɧɟɪɚɬɨɪ; 

 LG – ɨɛɦɨɬɤɚ ɪɨɬɨɪɚ ɨɫɧɨɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ; 

 ɌȺ – ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɢɥɨɜɨɝɨ ɤɨɦɩɚɭɧɞɢɪɨɜɚɧɢɹ; 

 TE – ɫɢɫɬɟɦɚ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 

 
Ɋɢɫ. 1.1. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɨ ɬɢɪɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ 
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2) Ɍɢɪɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɡɚɜɢɫɢɦɨɝɨ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɫɢɫɬɟɦɚ ɜɨɡɛɭɞɢɬɟɥɟɦ 

ɩɟɪɟɦɟɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ: 

 G – ɨɫɧɨɜɧɨɣ ɝɟɧɟɪɚɬɨɪ; 

 LG – ɨɛɦɨɬɤɚ ɪɨɬɨɪɚ ɨɫɧɨɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ; 

 GE – ɫɢɧɯɪɨɧɧɵɣ ɫɢɫɬɟɦɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ; 

 VS1 – ɪɚɛɨɱɚɹ ɝɪɭɩɩɚ ɭɫɬɪɨɣɫɬɜɨ ɬɢɪɢɫɬɨɪɨɜ; 

 VS2 – ɮɨɪɫɢɪɨɜɨɱɧɚɹ ɝɪɭɩɩɚ ɭɫɬɪɨɣɫɬɜɨ ɬɢɪɢɫɬɨɪɨɜ. 

 
Ɋɢɫ. 1.2. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɨ ɬɢɪɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɡɚɜɢɫɢɦɨɝɨ ɫɢɫɬɟɦɚ 

ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɫɢɫɬɟɦɚ ɜɨɡɛɭɞɢɬɟɥɟɦ ɩɟɪɟɦɟɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ 
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1.3 Ȼɚɥɚɧɫ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɟɣ 

 

1.3.1 Ȼɚɥɚɧɫ ɚɤɬɢɜɧɵɯ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɟɣ 

 

1) ɋɭɦɦɚɪɧɚɹ ɚɤɬɢɜɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɨɜ – ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɫɢɫɬɟɦɚ 

ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ: 

1

1 210 2 200 610
n

ɭɫɬ Ƚi ɧɨɦȽi
i

P n P


        Ɇȼɬ, 

ɝɞɟ  i=1,2… – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɟɪ ɝɟɧɟɪɚɬɨɪɚ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶɸ PɧɨɦȽi; 

nȽi – ɤɨɥɢɱɟɫɬɜɨ i-ɵɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

2) Ⱥɤɬɢɜɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɚ ɫɢɫɬɟɦɚ ɜɧɭɬɪɟɧɧɢɯ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

(ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞ): 

. .

. .

8 610
48,8

100 100

ɫ ɧ ɭɫɬ
ɫ ɧ

K P
P

 
    Ɇȼɬ, 

ɝɞɟ  Kɫ.ɮɨɪɦɢɪɨɜɚɧɢɟ ɧ. – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞɵ ɫɢɫɬɟɦɚ ɜ %. 

3) Ⱥɤɬɢɜɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɚ ɫɢɫɬɟɦɚ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɩɪɹɠɟɧɢɢ Ɋɍ ɋɇ U2=220 ɤȼ: 

max 0,83 4 72 239,04ɋɇ ɋɇ
ɪɚɫ ɨɞɧ WP K N P        Ɇȼɬ, 

ɝɞɟ  Kɨɞɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ; 

Nw – ɱɢɫɥɨ ɥɢɧɢɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɞɚɧɧɨɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɢ. 

4) Ⱥɤɬɢɜɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɚ ɫɢɫɬɟɦɚ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɩɪɹɠɟɧɢɢ Ɋɍ ȼɇ U1=500 ɤȼ: 

max 0,87 2 250 435ȼɇ ȼɇ
ɪɚɫ ɨɞɧ WP K N P        Ɇȼɬ 

5) ɋɭɦɦɚɪɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ, ɨɬɞɚɜɚɟɦɚɹ ɫɢɫɬɟɦɚ ɜɧɟɲɧɢɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɹɦ: 

435 239,04 674,04ȼɇ ɋɇ
ɪɚɫ ɪɚɫ ɪɚɫP P P
       Ɇȼɬ 

6)ɉɟɪɟɬɨɤ ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ (ɪɟɡɟɪɜ): 

. . 610 674,04 48,8 112,84ɩɟɪɟɬɨɤ ɭɫɬ ɪɚɫ ɫ ɧP P P P
         Ɇȼɬ 
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1.3.2  Ȼɚɥɚɧɫ ɪɟɚɤɬɢɜɧɵɯ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɟɣ 

 

1) ɋɭɦɦɚɪɧɚɹ ɪɟɚɤɬɢɜɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɨɜ: 

1

1 130,146 2 123,949 378,044
n

Ƚ Ƚi ɧɨɦȽi
i

Q n Q


       Ɇȼɚɪ, 

ɝɞɟ  i=1,2… – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɟɪ ɝɟɧɟɪɚɬɨɪɚ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶɸ QɧɨɦȽi; 

nȽi – ɤɨɥɢɱɟɫɬɜɨ i-ɵɯ ɝɟɧɟɪɚɬɨɪɨɜ; 

1 1 1(arccos(cos )) (arccos(0,85)) 210

0,62 210 130,146 Ɇɜаɪ
ɧɨɦȽ Ƚ ɧɨɦȽQ tg P tg    

  
 

2 2 2(arccos(cos )) (arccos(0,85)) 200

0,62 200 123,949 Ɇɜаɪ
ɧɨɦȽ Ƚ ɧɨɦȽQ tg P tg    

  
 

2) Ɋɟɚɤɬɢɜɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɚ ɫɢɫɬɟɦɚ ɜɧɭɬɪɟɧɧɢɯ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

(ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞ): 

. .
. .

8 378,044
30,244

100 100

ɫ ɧ Ƚ
ɫ ɧ

K Q
Q  

   Ɇɜɚɪ, 

ɝɞɟ  Kɫ.ɮɨɪɦɢɪɨɜɚɧɢɟ ɧ. – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞɵ ɫɢɫɬɟɦɚ ɜ %. 

3) Ɋɟɚɤɬɢɜɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɚ ɫɢɫɬɟɦɚ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɩɪɹɠɟɧɢɢ Ɋɍ ɋɇ U2=220 ɤȼ: 

max 0,83 4 61,572 204,418ɋɇ ɋɇ
ɪɚɫ ɨɞɧ WQ K N Q       Ɇɜɚɪ, 

ɝɞɟ  Kɨɞɧ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ; 

Nw – ɱɢɫɥɨ ɥɢɧɢɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɞɚɧɧɨɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɢ; 

max 2 max(arccos(cos )) (arccos(0,76)) 72

0,855 72 61,572 Ɇɜаɪ

ɋɇ ɋɇ
ɧɚɝɪQ tg P tg    

  
 

4) Ɋɟɚɤɬɢɜɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɚ ɫɢɫɬɟɦɚ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɩɪɹɠɟɧɢɢ Ɋɍ ȼɇ U1=500 ɤȼ: 

max 0,83 4 187,5 326,25ȼɇ ȼɇ
ɪɚɫ ɨɞɧ WQ K N Q       Ɇɜɚɪ 

max 3 max(arccos(cos )) (arccos(0,8)) 250

0,75 250 187,5 Ɇɜаɪ

ȼɇ ȼɇ
ɧɚɝɪQ tg P tg    
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5) ɋɭɦɦɚɪɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɚ: 

204,418 326,25 530,668ȼɇ ɋɇ
ɪɚɫ ɪɚɫ ɪɚɫQ Q Q
      Ɇɜɚɪ 

6)ɉɟɪɟɬɨɤ ɪɟɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ: 

. . 378,044 30,244 530,668 182,867ɩɟɪɟɬɨɤ Ƚ ɪɚɫ ɫ ɧQ Q Q Q


        Ɇɜɚɪ 

 

1.3.3 Ȼɚɥɚɧɫ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɵɯ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɟɣ 

 

1) ɋɭɦɦɚɪɧɚɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɨɜ: 

2 2 2 2610 378,044 717,647Ƚ ɭɫɬ ȽS P Q       Ɇȼ·Ⱥ, 

2) ɉɨɥɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɚ ɫɢɫɬɟɦɚ ɜɧɭɬɪɟɧɧɢɯ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

(ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞ): 

. .
. .

8 717,647
57,412

100 100

ɫ ɧ Ƚ
ɫ ɧ

K S
S  

    Ɇȼ·Ⱥ, 

ɝɞɟ  Kɫ.ɮɨɪɦɢɪɨɜɚɧɢɟ ɧ. – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞɵ ɫɢɫɬɟɦɚ ɜ %. 

3) ɉɨɥɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɚ ɫɢɫɬɟɦɚ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɩɪɹɠɟɧɢɢ Ɋɍ ɋɇ U2=220 ɤȼ: 

239,04
314,526

cos 0,76

ɋɇ
ɪɚɫɋɇ

ɪɚɫ
ɋɇ

P
S


    Ɇȼ·Ⱥ 

4) ɉɨɥɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɚ ɫɢɫɬɟɦɚ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɩɪɹɠɟɧɢɢ Ɋɍ ȼɇ U1=500 ɤȼ: 

435
543,75

cos 0,8

ȼɇ
ɪɚɫȼɇ

ɪɚɫ
ȼɇ

P
S


    Ɇȼ·Ⱥ 

5) ɋɭɦɦɚɪɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɚ: 

       
2 2 2 2

674,04 530,668 858,276ɪɚɫ ɪɚɫ ɪɚɫS P Q
        Ɇȼ·Ⱥ 

  

6)ɉɟɪɟɬɨɤ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɨɣ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ: 

2 2 2 2( 112,84) ( 182,876) 214,88ɩɟɪɟɬɨɤ ɩɟɪɟɬɨɤ ɩɟɪɟɬɨɤS P Q        Ɇȼ·Ⱥ 
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1.4 Ɉɩɢɫɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

 

ɇɚ ɪɢɫɭɧɤɟ 1.3 ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɜɟɞɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɍɫɥɨɜɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚ ɤɚɠɞɨɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɫɢɫɬɟɦɚ ɭɫɬɪɨɣɫɬɜɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɤɚɠɟɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɭ ɫɢɫɬɟɦɚ ɜ ɫɢɫɬɟɦɚ ɜɢɞɟ ɨɞɧɨɣ 

ɨɬɯɨɞɹɳɟɣ ɥɢɧɢɢ. 

 

Ɋɢɫɭɧɨɤ1.3 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

 

Ɉɩɢɲɟɦ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ: 

1) ɑɢɫɥɨ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ ɫɢɫɬɟɦɚ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (Ɇȼɬ) ɫɨ 

ɫɬɚɧɰɢɨɧɧɨɣ ɫɢɫɬɟɦɚ ɦɚɪɤɢɪɨɜɤɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɟ 1.6: 

 

         Ɍɚɛɥɢɰɚ 1.6 – Ʉɨɥɢɱɟɫɬɜɨ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ 

Ʉɨɥɢɱɟɫɬɜɨ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ Ɇɚɪɤɢɪɨɜɤɚ 

1 210 ɌȽȼ–200–2Ɇɍ3 (G1) 

2 200 ɌȽȼ–200–2ɍ3 (G2 ɫɢɫɬɟɦɚ ɢ G3) 

 

2) ɑɢɫɥɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚ ɭɫɬɪɨɣɫɬɜ: 2 (Ɋɍ ȼɇ ɫɢɫɬɟɦɚ ɢ Ɋɍ ɋɇ) 

3) ɇɚɩɪɹɠɟɧɢɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚ ɭɫɬɪɨɣɫɬɜ: 

 

 Ɋɍ ȼɇ 500 ɤȼ 

 Ɋɍ ɋɇ 220 ɤȼ 
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4) ɋɜɹɡɢ ɫɢɫɬɟɦɚ ɦɟɠɞɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦɢ ɫɢɫɬɟɦɚ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɚɡɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɩɪɹɠɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɟ 1.7: 

 

Ɍɚɛɥɢɰɚ 1.7 – ɋɜɹɡɢ ɫɢɫɬɟɦɚ ɦɟɠɞɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦɢ ɫɢɫɬɟɦɚ ɭɫɬɪɨɣɫɬɜɚɦɢ  

ɋɜɹɡɶ ɫɢɫɬɟɦɚ ɦɟɠɞɭ Ɋɍ Ʉɨɥɢɱɟɫɬɜɨ ȼɢɞ ɫɜɹɡɢ 

Ɋɍ ȼɇ 500 ɤȼ ɫɢɫɬɟɦɚ ɢ Ɋɍ ɋɇ 
220 ɤȼ 

2 
ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ  

(Ɍ4 ɫɢɫɬɟɦɚ ɢ Ɍ5) 
 

ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɤɥɸɱɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ ɤ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɫɢɫɬɟɦɚ ɭɫɬɪɨɣɫɬɜɚɦ: 

ɉɨɞɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ ɤ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɫɢɫɬɟɦɚ ɭɫɬɪɨɣɫɬɜɚɦ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɫɯɟɦɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɞɜɭɯɨɛɦɨɬɨɱɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫ 

ɝɟɧɟɪɚɬɨɪɧɵɦ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɟɦ (G1-T1, G2-T2, G3-T3). 

 

1.5 Ɋɚɫɱɟɬ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 

1.5.1 ɋɨɫɬɚɜ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɪɟɠɢɦɨɜ 

ɉɟɪɟɱɟɧɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɫɬɚɜɥɟɧ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɟ 1.8. 

 

Ɍɚɛɥɢɰɚ 1.8 –  ɋɨɫɬɚɜ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɪɟɠɢɦɨɜ 

 

ɇɚɡɜɚɧɢɟ ɪɟɠɢɦɚ Ɉɩɢɫɚɧɢɟ 

ɇɨɪɦɚɥɶɧɵɟ ɪɟɠɢɦɵ 

Ɋɟɠɢɦ ɫɢɫɬɟɦɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɨɤ 
Ɋɚɫɱɟɬɧɚɹ ɫɢɫɬɟɦɚ ɦɚɤɫɢɦɚɥɶɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ 

Ɋɍ Ʉɗɋ 

Ɋɟɠɢɦ ɫɢɫɬɟɦɚ ɦɢɧɢɦɚɥɶɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɨɤ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ Ɋɍ 
ɋɇ 

ɋɧɢɠɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ Ɋɍ ɋɇ 

ɍɬɹɠɟɥɟɧɧɵɟ ɪɟɠɢɦɵ 

ɉɨɫɥɟɚɜɚɪɢɣɧɵɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ Ɋɍ ɋɇ 

Ɉɬɤɥɸɱɟɧɢɟ ɫɚɦɨɝɨ ɫɢɫɬɟɦɚ ɦɨɳɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɤɚ 
ɝɟɧɟɪɚɬɨɪ-ɞɜɭɯɨɛɦɨɬɨɱɧɵɣ ɭɫɬɪɨɣɫɬɜɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɨɬ Ɋɍ ɋɇ 

Ɋɟɦɨɧɬɧɵɣ Ɋɍ ȼɇ - Ɋɍ ɋɇ 

Ɉɬɤɥɸɱɟɧɢɟ ɨɞɧɨɝɨ ɫɢɫɬɟɦɚ ɢɡ 
ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɜɹɡɢ Ɋɍ ȼɇ - 

Ɋɍ ɋɇ 
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1.5.2Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɪɟɠɢɦɨɜ 

 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ʉɗɋ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɪɢɫɭɧɤɟ 1.4.  

 

 
Ɋɢɫɭɧɨɤ 1.4 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ʉɗɋ 

 

1) Ɂɧɚɱɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɵɯ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɫɢɫɬɟɦɚ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɢɫɬɟɦɚ ɢ 

ɝɟɧɟɪɚɬɨɪɨɜ: 

.max ;         (arccos( ));         ;ɥɢɧ ɨɞ ɦɨщP P m K Q P tg K S P jQ        

500

500

500

220

220

220

435 ɆВɬ

326,25 Ɇɜаɪ

435 326,25 ɆВ А

239,04 ɆВɬ

204,418 Ɇɜаɪ

239,04 204,418 ɆВ А

ɧɚɝɪ

ɧɚɝɪ

ɧɚɝɪ

ɧɚɝɪ

ɧɚɝɪ

ɧɚɝɪ

P

Q

S j

P

Q

S j





  





  

1

1

1

2 3

2 3

2 3

210 ɆВɬ

130,146 Ɇɜаɪ

210 130,146 ɆВ А
200 ɆВɬ

123,949 Ɇɜаɪ

200 123,949 ɆВ А

G

G

G

G G

G G

G G

P

Q

S j

P P

Q Q

S S j





  

 

 

   

 

2) Ɉɩɪɟɞɟɥɢɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɵɟ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ ɞɥɹ ɫɢɫɬɟɦɚ ɜɧɭɬɪɟɧɧɢɯ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ: 

 Ⱦɥɹ ɝɟɧɟɪɚɬɨɪɚ G1: 

. .

1 1 . .

. .

1 1 . . 1 1 . .

. .

1

210 0,08 16,8 ɆВɬ

(arccos(cos )) (arccos(0,85)) 210 0,08

10,412 Ɇɜаɪ

16,8 10,412 ɆВ А

ɫ ɧ
G G ɫ ɧ
ɫ ɧ
G G ɫ ɧ G G ɫ ɧ

ɫ ɧ
G

P P K

Q Q K tg P K tg

S j
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 Ⱦɥɹ ɝɟɧɟɪɚɬɨɪɨɜ G2 ɫɢɫɬɟɦɚ ɢ G3: 

. . . .

2 3 2 . .

. . . .

2 3 2 . . 2 2 . .

. . . .

2 3

200 0,08 16 ɆВɬ

(arccos(cos )) (arccos(0,85)) 200 0,08

9,916 Ɇɜаɪ

16 9,916 ɆВ А

ɫ ɧ ɫ ɧ
G G G ɫ ɧ
ɫ ɧ ɫ ɧ
G G G ɫ ɧ G G ɫ ɧ

ɫ ɧ ɫ ɧ
G G

P P P K

Q Q Q K tg P K tg

S S j



     

         



   
 

3) Ɉɩɪɟɞɟɥɢɦ ɩɟɪɟɬɨɤɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɵɯ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɟɣ ɱɟɪɟɡ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɭɫɬɪɨɣɫɬɜɨ 

ɩɨɥɶɡɭɹɫɶ ɫɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɹɦɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɚɥɚɧɫɚ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɫɢɫɬɟɦɚ ɭɡɥɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ: 

 ɉɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɚɥɚɧɫɭ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɟɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɣɞɟɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɨɤɢ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ, ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɬɟɤɚɸɳɢɟ 

ɱɟɪɟɡ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍ1: 
. . . .

1 1 1 1 1 1

. .

1 1 1 1 210 130,146 16,8 10,412 193,2 119,734 ɆВ А

HH ɫ ɧ HH ɫ ɧ
G T G T G G

ȼH HH ɫ ɧ
T T G G

S S S S S S

S S S S j j j

    

         
 

 ɉɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɚɥɚɧɫɭ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɟɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɣɞɟɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɨɤɢ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ, ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɬɟɤɚɸɳɢɟ 

ɱɟɪɟɡ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ Ɍ2 ɫɢɫɬɟɦɚ ɢ Ɍ3: 
. . . .

2 2 2 2 2 2

. .

2 2 2 2

3 2

200 123,949 16 9,916 184 114,033 ɆВ А

184 114,033 ɆВ А

HH ɫ ɧ HH ɫ ɧ
G T G T G G

ȼH HH ɫ ɧ
T T G G

ȼH ȼH
T T

S S S S S S

S S S S j j j

S S j

    

         

   

 

 ɉɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɚɥɚɧɫɭ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɟɣ ɞɥɹ Ɋɍ ɋɇ 220 ɤȼ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɣɞɟɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɨɤɢ ɫɢɫɬɟɦɚ 

ɦɨɳɧɨɫɬɢ, ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɬɟɤɚɸɳɢɟ ɱɟɪɟɡ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ Ɍ4 ɫɢɫɬɟɦɚ ɢ Ɍ5: 
220

4 5 1 193,2 119,734 239,04 204,418

45,84 84,683 ɆВ А

ɋH ɋH ȼH
T T T ɧɚɝɪS S S S j j

j

       

   
 

 Ⱦɥɹ ɨɞɧɨɝɨ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɜɹɡɢ: 

4 5

45,84 84,683
22,92 42,342 ɆВ А

2

ɋH ɋH
T T

j
S S j

 
       

2 2

4 5 ( 22,92) ( 42,342) 48,147 ɆВ АɋH ɋH
T T

S S        

 

ȼ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɟ 1.9 ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɜɟɞɟɧ ɩɟɪɟɬɨɤ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ ɱɟɪɟɡ ɨɞɢɧ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɫɜɹɡɢ ɞɥɹ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ: 
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Ɍɚɛɥɢɰɚ 1.9 – ɉɟɪɟɬɨɤ ɱɟɪɟɡ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɜɹɡɢ 

ɂɫɯɨɞɧɵɣ 
ɪɟɠɢɦ 

ɉɟɪɟɬɨɤɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɨɣ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ, 
Ɇȼ·Ⱥ 

,

ɆВ А

ɪɟɠ
ɪɚɫɱS


 

1 22,920 42,341j   48,147  

2 12,963 11,679j  17,428  

3 123,720 104,812j   162,148  

4 87,864 74,149j   114,970  

 

ȼ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɟ 1.10 ɭɫɬɪɨɣɫɬɜɨ ɩɨɤɚɡɚɧ ɩɟɪɟɬɨɤ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ ɱɟɪɟɡ ɨɞɢɧ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɫɜɹɡɢ ɫɢɫɬɟɦɚ ɜ ɪɚɫɱɟɬɧɨɦ ɪɟɦɨɧɬɧɨɦ ɪɟɠɢɦɟ ɞɥɹ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ: 

 

Ɍɚɛɥɢɰɚ 1.10 – ɉɟɪɟɬɨɤ ɱɟɪɟɡ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɜɹɡɢ 

ɂɫɯɨɞɧɵɣ 
ɪɟɠɢɦ 

ɉɟɪɟɬɨɤɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɨɣ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ, 
Ɇȼ·Ⱥ 

,

ɆВ А

ɪɟɠ
ɪɚɫɱS


 

1 45,840 84,683j   96,294  

2 25,872 23,358j  34,856  

3 247,440 209,624j   324,297  

4 175,728 148,298j   229,941  

 

ɉɪɢɦɟɱɚɧɢɟ ɤ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɚɦ: 

Ƚɪɚɮɚ «ɂɫɯɨɞɧɵɣ ɪɟɠɢɦ»: 

 1 – ɪɟɠɢɦ ɫɢɫɬɟɦɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɨɤ; 

 2 – ɪɟɠɢɦ ɫɢɫɬɟɦɚ ɦɢɧɢɦɚɥɶɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɨɤ; 

 3 – ɪɟɠɢɦ ɫɢɫɬɟɦɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɨɤ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɚɜɚɪɢɣɧɵɣ; 

 4 – ɪɟɠɢɦ ɫɢɫɬɟɦɚ ɦɢɧɢɦɚɥɶɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɨɤ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɚɜɚɪɢɣɧɵɣ. 

Ɂɧɚɤ «+» ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɟɬɨɤɭ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ ɫ Ɋɍ ɋɇ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ Ɋɍ ȼɇ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɧɚɤ «-» 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɟɬɨɤɭ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ ɫ Ɋɍ ȼɇ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ Ɋɍ ɋɇ. 

 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɟɪɟɬɨɤ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɨɣ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɛɥɸɞɚɟɬɫɹ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ 

ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ ɪɟɦɨɧɬɧɨɦ ɪɟɠɢɦɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ Ɋɍ ɋɇ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɫɢɫɬɟɦɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ 

Ɋɍ ɋɇ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɷɬɨɦɭ: 
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.

162,14860 ɆВ А,

324,29720 ɆВ А

ɪɟɠ
ɪɚɫɱ

ɪɟɦɨɧ ɪɟɠ
ɪɚɫɱ

S

S

 

 
 

 

1.6 ȼɵɛɨɪ ɫɢɥɨɜɵɯ (ɚɜɬɨ)ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

 

1.6.1 ȼɵɛɨɪ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɱɧɵɯ ɞɜɭɯɨɛɦɨɬɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

 

ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɥɢɛɨ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɨɣ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɥɢɛɨ ɭɫɬɪɨɣɫɬɜɨ ɩɨ 

ɩɟɪɟɬɨɤɭ ɱɟɪɟɡ ɇɇ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɫɢɫɬɟɦɚ ɭɱɟɬɨɦ ɪɚɛɨɱɟɝɨ ɩɢɬɚɧɢɹ 

ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞ: 

1, 2, 3

ɇɇ
ɧɨɦ Ɍ Ɍ ɌS S  

ɇɨɦɢɧɚɥɶɧɵɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɛɦɨɬɨɤ ɞɨɥɠɧɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɵɬɶ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɫɢɫɬɟɦɚ ɦɟɧɶɲɟ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɩɪɹɠɟɧɢɣ ɫɢɫɬɟɦɚ ɦɟɫɬɚ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼɵɛɨɪ ɞɜɭɯɨɛɦɨɬɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨ [1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 

3.6, ɫ. 146] ɫɢɫɬɟɦɚ ɢ [1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 3.8, ɫ. 156]. 

 

Ɍɚɛɥɢɰɚ 1.11 – Ⱦɜɭɯɨɛɦɨɬɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

Ƚɟɧɟɪɚɬɨɪ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ Ɋɢɫ.,   
ɨɛɨɡɧɚɱɟɧɢɟ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫɯɟɦɟ 

SG UG UɊɍ SɌɊȿȻ.
ɇɈɆ

 

Ɇȼ.Ⱥ 
Ɍɢɩ 

Uɇɇ Uȼɇ 

Ɇȼ.Ⱥ ɤȼ ɤȼ ɤȼ ɤȼ 

247 15,75 220 212,424 
ɌȾɐ – 

250000/220 
15,75 242 1.4, Ɍ1 

235,3 15,75 500 202,309 
ɌȾɐ – 

250000/500 
15,75 525 1.4, Ɍ2 

235,3 15,75 500 202,309 
ɌȾɐ – 

250000/500 
15,75 525 1.4, Ɍ3 

 

ɉɪɢɦɟɪ ɫɢɫɬɟɦɚ ɜɵɛɨɪɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɱɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍ1: 

 

 ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɸ. ɍɫɥɨɜɢɟɦ ɫɢɫɬɟɦɚ ɜɵɛɨɪɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɸ, ɹɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ 

ɬɨ, ɱɬɨɛɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɨɤ ɞɨɥɠɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɵɬɶ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɫɢɫɬɟɦɚ ɦɟɧɶɲɟ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɩɪɹɠɟɧɢɣ ɫɢɫɬɟɦɚ ɦɟɫɬɚ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɫɬɪɨɣɫɬɜɨ ɬ.ɟ. ɨɛɦɨɬɤɚ ȼɇ ɭɫɬɪɨɣɫɬɜɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɜɩɚɞɚɟɬ ɫ ɤɥɚɫɫɨɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɣ Ɋɍ ɋɇ, ɚ ɨɛɦɨɬɤɚ 
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ɇɇ ɫɨɜɩɚɞɚɟɬ ɫ ɤɥɚɫɫɨɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɝɟɧɟɪɚɬɨɪɚ. 

 ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ. Ɉɫɧɨɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɛɨɜɚɧɢɟ – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ 

ɞɨɥɠɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɵɬɶ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɫɢɫɬɟɦɚ ɦɟɧɶɲɟ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɛɭɟɦɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɨɣ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ:  
ɬɪɟɛ

ɧɨɦ ɧɨɦS S  

 ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. ɉɪɢ ɫɢɫɬɟɦɚ ɭɱɟɬɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɨɱɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɛɭɟɦɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ: 
2 2

1

..

.

193,2 119,734 227,294
212,424 ɆВ А,

1,07 1,07

ɇɇ
ɧɨɦ Ɍ

ɫɢɫɬɬɪɟɛ
ɧɚɝɪ

S
S

K


      

ɝɞɟ = 1,07 ɫɢɫɬ
ɧɚɝɪɄ [1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 1.36, ɫ. 52]. Ⱦɚɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɢɫɬɟɦɚ ɜɵɛɢɪɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨ 

ɚɥɝɨɪɢɬɦɭ: 

1. ɋɧɚɱɚɥɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨ [1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 3.6, ɫ. 146] ɨɩɪɟɞɟɥɹɟɦ ɫɢɫɬɟɦɚ ɜɢɞ ɨɯɥɚɠɞɟɧɢɹ 

ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɫɢɫɬɟɦɚ ɢɫɯɨɞɹ ɫɢɫɬɟɦɚ ɢɡ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɛɭɟɦɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 

ɨɛɦɨɬɨɤ. 

2. Ɂɚɬɟɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨ [1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 1.36, ɫ. 52]ɞɥɹ ɭɫɬɪɨɣɫɬɜɨ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, 

ɪɚɜɧɨɣ 10 ɝɪɚɞɭɫɚɦ, ɫɢɫɬɟɦɚ ɜɪɟɦɟɧɢ ɩɟɪɟɝɪɭɡɤɢ 24 ɱɚɫɚ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɢ ɞɥɹ ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

 

1.6.2 ȼɵɛɨɪ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɜɹɡɢ 

 

ȼɵɛɨɪ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨ [1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 3.8, ɫ. 156]. 

 

          Ɍɚɛɥɢɰɚ 1.12 – ȼɵɛɪɚɧɧɵɣ  ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɧɨɦ
ɬɪɟɛS , 

Ɇȼ.Ⱥ 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 

Ɍɢɩ 
Uȼɇ, 

ɤȼ 

Uɋɇ, 

ɤȼ 

Uɇɇ, 

ɤȼ 

231,641 ȺɌȾɐɌɇ –500000/500/220 500 220 
10,5;  38,5 

230 

 

ɉɪɢɦɟɪ ɫɢɫɬɟɦɚ ɜɵɛɨɪɚ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɜɹɡɢ: 
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 ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɸ. ɍɫɥɨɜɢɟɦ ɫɢɫɬɟɦɚ ɜɵɛɨɪɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɸ, ɹɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ 

ɬɨ, ɱɬɨɛɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɨɤ ɞɨɥɠɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɵɬɶ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɫɢɫɬɟɦɚ ɦɟɧɶɲɟ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɩɪɹɠɟɧɢɣ ɫɢɫɬɟɦɚ ɦɟɫɬɚ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɫɬɪɨɣɫɬɜɨ ɬ.ɟ. ɨɛɦɨɬɤɚ ȼɇ 

ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɨɥɠɧɚ ɫɨɜɩɚɞɚɬɶ ɫ ɤɥɚɫɫɨɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ȼɇ, ɚ 

ɨɛɦɨɬɤɚ ɋɇ – ɫ ɤɥɚɫɫɨɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ɋɇ. 

 ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ. Ɉɫɧɨɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɛɨɜɚɧɢɟ – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ 

ɞɨɥɠɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɵɬɶ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɫɢɫɬɟɦɚ ɦɟɧɶɲɟ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɛɭɟɦɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɨɣ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ:  
ɬɪɟɛ

ɧɨɦ ɧɨɦS S  

 ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. ɉɪɢ ɫɢɫɬɟɦɚ ɭɱɟɬɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɨɱɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɛɭɟɦɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ: 
.

.

162,148 324,297
max ; max ; 231,641 ɆВ А,

1,07 1,4

ɪɟɠ ɪɟɦɨɧ ɪɟɠ
ɪɚɫɱ ɪɚɫɱɧɨɦ
ɫɢɫɬ ɚɜɚɪɬɪɟɛ
ɧɚɝɪ ɩɟɪɟɝ

S S
S

K K

          
   

 

ɝɞɟ = 1,07 ɫɢɫɬ
ɧɚɝɪɄ , = 1,4 ɚɜɚɪ

ɩɟɪɟɝɄ  [1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 1.36, ɫ. 52]. Ⱦɚɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɢɫɬɟɦɚ 

ɜɵɛɢɪɚɸɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɚɥɝɨɪɢɬɦɭ: 

1. ɋɧɚɱɚɥɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨ [1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 3.8, ɫ. 156] ɨɩɪɟɞɟɥɹɟɦ ɫɢɫɬɟɦɚ ɜɢɞ ɨɯɥɚɠɞɟɧɢɹ 

ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɫɢɫɬɟɦɚ ɢɫɯɨɞɹ ɫɢɫɬɟɦɚ ɢɡ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɛɭɟɦɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɨɛɦɨɬɨɤ. 

2. Ɂɚɬɟɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨ [1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 1.36, ɫ. 52]ɞɥɹ ɭɫɬɪɨɣɫɬɜɨ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, 

ɪɚɜɧɨɣ 10 ɝɪɚɞɭɫɚɦ, ɫɢɫɬɟɦɚ ɜɪɟɦɟɧɢ ɩɟɪɟɝɪɭɡɤɢ 24 ɱɚɫɚ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɢ ɫɢɫɬɟɦɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɚɜɚɪɢɣɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɞɥɹ ɞɚɧɧɨɝɨ 

ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
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Ɍɚɛɥɢɰɚ 1.13 – ɋɩɪɚɜɨɱɧɵɟ ɞɚɧɧɵɟ ɫɢɫɬɟɦɚ ɜɵɛɪɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɉɛɨɡɧɚɱɟɧɢ
ɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫɯɟɦɟ 

Ɍɢɩ 
Sɧɨɦ, 

ɆȼȺ 

Uɧɨɦ, ɤȼ ɉɨɬɟɪɢ, ɤȼɬ 

ȼɇ ɋɇ ɇɇ Pɯɯ 

Pɤ 

ȼɇ-

ɋɇ 

ȼɇ
-

ɇɇ 

ɋɇ
-

ɇɇ 

Ɍ1 
ɌȾɐ – 

250000/220 
250 525 − 

15,

75 
205 − 590 − 

Ɍ2, Ɍ3 
ɌȾɐ – 

250000/500 
250 347 − 

15,

75 
205 − 590 − 

Ɍ4, Ɍ5 

ȺɌȾɐɌɇ – 

250000/500/

220 

250 500 230 
10,

42 
220 1050 − − 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɵ 1.13 

Ɉɛɨɡɧɚɱɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɧɚ ɫɯɟɦɟ 

Ɍɢɩ 

Uɤ, % ɐɟɧɚ, ɭɫɬɪɨɣɫɬɜɨ ɬɵɫ. ɪɭɛ. 

ȼɇ-

ɋɇ 

ȼɇ-

ɇɇ 

ɋɇ-

ɇɇ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɜɨɞɫɤɚɹ 

ɫ ɫɢɫɬɟɦɚ ɭɱɟɬɨɦ ɫɢɫɬɟɦɚ 
ɭɫɬɚɧɨɜɤɢ[1, ɭɫɬɪɨɣɫɬɜɨ 
ɬɚɛɥ. 10.3, ɫ. 

550] 

Ɍ1 
ɌȾɐ – 

250000/220 
− 13 − 335 452,25 

Ɍ2, Ɍ3 
ɌȾɐ – 

250000/500 
− 11 − 305,6 412,56 

Ɍ4, Ɍ5 
ȺɌȾɐɌɇ – 

250000/500/220 
10 35 24 375,5 506,925 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɵ 1.13 

 

Ɉɛɨɡɧɚɱɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɧɚ ɫɯɟɦɟ 

Ɍɢɩ 
ȼɫɬɪɨɟɧɧɵɟ ɌȺ 

Ɇɟɫɬɨ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ Ʉɨɥɢɱɟɫɬɜɨ 

Ɍ1 
ɌȾɐ – 

250000/220 

ɇɚ ɫɢɫɬɟɦɚ ɜɜɨɞɟ ȼɇ ɉɨ 2 

ɇɚ ɫɢɫɬɟɦɚ ɜɜɨɞɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɣɬɪɚɥɢ 2 

Ɍ2, Ɍ3 
ɌȾɐ – 

250000/500 

ɇɚ ɫɢɫɬɟɦɚ ɜɜɨɞɟ ȼɇ ɉɨ 2 

ɇɚ ɫɢɫɬɟɦɚ ɜɜɨɞɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɣɬɪɚɥɢ 2 

Ɍ4, Ɍ5 
ȺɌȾɐɌɇ – 

250000/500/220 

ɇɚ ɫɢɫɬɟɦɚ ɜɜɨɞɟ ȼɇ ɉɨ 2 

ɇɚ ɫɢɫɬɟɦɚ ɜɜɨɞɟ ɋɇ ɉɨ 2 

ȼ ɤɚɠɞɨɣ ɮɚɡɟ ɇɇ ɉɨ 2 
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ɉɪɨɞɨɥɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɵ 1.13 

Ɉɛɨɡɧɚɱɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ 
ɫɯɟɦɟ 

Ɍɢɩ ɋɯɟɦɚ ɫɢɫɬɟɦɚ ɢ ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ 

Ɍ1 ɌȾɐ – 250000/220 /Δ−11 

Ɍ2, Ɍ3 ɌȾɐ – 250000/500 /Δ−11 

Ɍ4, Ɍ5 
ȺɌȾɐɌɇ – 

250000/500/220 ɚɜɬɨ/Δ−0−11 

 

 

Ɍɚɛɥɢɰɚ 1.14 – ɉɨɹɫɧɟɧɢɟ ɫɢɫɬɟɦɚ ɦɚɪɤɢɪɨɜɤɢ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

Ɉɛɨɡɧɚɱɟ
ɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ 
ɫɯɟɦɟ 

Ɍɢɩ ɉɨɹɫɧɟɧɢɟ ɫɢɫɬɟɦɚ ɦɚɪɤɢɪɨɜɤɢ 

Ɍ1 
ɌȾɐ – 

250000/220 

Ɍ – ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɯɮɚɡɧɵɣ 

Ⱦɐ – ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɭɞɢɬɟɥɶɧɚɹ ɰɢɪɤɭɥɹɰɢɹ ɫɢɫɬɟɦɚ ɜɨɡɞɭɯɚ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ 
ɦɚɫɥɚ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɧɚɩɪɚɜɥɟɧɧɵɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɨɤɨɦ ɫɢɫɬɟɦɚ ɦɚɫɥɚ 

250000 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ, ɤȼ·Ⱥ 

220 – ɤɥɚɫɫ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɛɦɨɬɤɢ ȼɇ, ɤȼ 

Ɍ2, Ɍ3 
ɌȾɐ – 

250000/500 

Ɍ – ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɯɮɚɡɧɵɣ 

Ⱦɐ – ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɭɞɢɬɟɥɶɧɚɹ ɰɢɪɤɭɥɹɰɢɹ ɫɢɫɬɟɦɚ ɜɨɡɞɭɯɚ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ 
ɦɚɫɥɚ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɧɚɩɪɚɜɥɟɧɧɵɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɨɤɨɦ ɫɢɫɬɟɦɚ ɦɚɫɥɚ 

250000 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ, ɤȼ·Ⱥ 

500 – ɤɥɚɫɫ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɛɦɨɬɤɢ ȼɇ, ɤȼ 

Ɍ4, Ɍ5 

ȺɌȾɐɌɇ – 

250000/500/

220 

Ⱥ – ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ 

Ɍ – ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɯɮɚɡɧɵɣ 

Ⱦɐ – ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɭɞɢɬɟɥɶɧɚɹ ɰɢɪɤɭɥɹɰɢɹ ɫɢɫɬɟɦɚ ɜɨɡɞɭɯɚ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ 
ɦɚɫɥɚ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɧɚɩɪɚɜɥɟɧɧɵɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɨɤɨɦ ɫɢɫɬɟɦɚ ɦɚɫɥɚ 

Ɍ – ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɯɨɛɦɨɬɨɱɧɵɣ 

ɇ – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɥɢɱɢɟ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 

250000 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ, ɤȼ·Ⱥ 

500 – ɤɥɚɫɫ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɛɦɨɬɤɢ ȼɇ, ɤȼ 

220 – ɤɥɚɫɫ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɛɦɨɬɤɢ ɋɇ, ɤȼ 
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Ɍɚɛɥɢɰɚ 1.15 – Ɉɩɢɫɚɧɢɟ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

Ɉɛɨɡɧɚɱɟ
ɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ 
ɫɯɟɦɟ 

Ɍɢɩ ɉɨɹɫɧɟɧɢɟ ɫɢɫɬɟɦɚ ɦɚɪɤɢɪɨɜɤɢ 

Ɍ1 
ɌȾɐ – 

250000/220 

Ⱦɐ – ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɭɞɢɬɟɥɶɧɚɹ ɰɢɪɤɭɥɹɰɢɹ ɫɢɫɬɟɦɚ ɜɨɡɞɭɯɚ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ 
ɦɚɫɥɚ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɧɚɩɪɚɜɥɟɧɧɵɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɨɤɨɦ ɫɢɫɬɟɦɚ ɦɚɫɥɚ. 
Ɉɯɥɚɞɢɬɟɥɢ ɫɨɫɬɨɹɬ ɫɢɫɬɟɦɚ ɢɡ ɫɢɫɬɟɦɵ ɭɫɬɪɨɣɫɬɜɨ ɬɨɧɤɢɯ 
ɪɟɛɪɢɫɬɵɯ ɭɫɬɪɨɣɫɬɜɨ ɬɪɭɛɨɤ, ɨɛɞɭɜɚɟɦɵɯ ɫɧɚɪɭɠɢ ɫɢɫɬɟɦɚ 
ɜɟɧɬɢɥɹɬɨɪɨɦ. ɗɥɟɤɬɪɨɧɚɫɨɫɵ, ɫɢɫɬɟɦɚ ɜɫɬɪɨɟɧɧɵɟ ɫɢɫɬɟɦɚ ɜ ɫɢɫɬɟɦɚ 
ɦɚɫɥɨɩɪɨɜɨɞɵ, ɫɨɡɞɚɸɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɩɪɟɪɵɜɧɭɸ ɭɫɬɪɨɣɫɬɜɨ 
ɩɪɢɧɭɞɢɬɟɥɶɧɭɸ ɰɢɪɤɭɥɹɰɢɸ ɫɢɫɬɟɦɚ ɦɚɫɥɚ ɱɟɪɟɡ 
ɨɯɥɚɞɢɬɟɥɢ. 
Ȼɥɚɝɨɞɚɪɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɢ ɰɢɪɤɭɥɹɰɢɢ ɫɢɫɬɟɦɚ ɦɚɫɥɚ, 
ɪɚɡɜɢɬɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ 
ɢɧɬɟɧɫɢɜɧɨɦɭ ɞɭɬɶɸ ɨɯɥɚɞɢɬɟɥɢ ɨɛɥɚɞɚɸɬ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɛɨɥɶɲɨɣ ɭɫɬɪɨɣɫɬɜɨ ɬɟɩɥɨɨɬɞɚɱɟɣ ɫɢɫɬɟɦɚ ɢ ɤɨɦɩɚɤɬɧɨɫɬɶɸ. 
ɉɟɪɟɯɨɞ ɤ ɭɫɬɪɨɣɫɬɜɨ ɬɚɤɨɣ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨɡɜɨɥɹɟɬ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɡɧɚɱɢɬɟɥɶɧɨ ɫɢɫɬɟɦɚ ɭɦɟɧɶɲɢɬɶ ɝɚɛɚɪɢɬɵ ɭɫɬɪɨɣɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  
Ɉɯɥɚɞɢɬɟɥɢ ɫɢɫɬɟɦɚ ɦɨɝɭɬ ɫɢɫɬɟɦɚ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɫɢɫɬɟɦɚ ɜɦɟɫɬɟ ɫ ɭɫɬɪɨɣɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɨɞɧɨɦ ɮɭɧɞɚɦɟɧɬɟ ɫɢɫɬɟɦɚ ɢɥɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ 
ɨɬɞɟɥɶɧɵɯ ɮɭɧɞɚɦɟɧɬɚɯ ɪɹɞɨɦ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɚɤɨɦ ɭɫɬɪɨɣɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

Ɍ2, Ɍ3 
ɌȾɐ – 

250000/500 

Ɍ4, Ɍ5 

ȺɌȾɐɌɇ – 

250000/500/

220 

 

4) Ɉɩɢɫɚɧɢɟ ɫɢɫɬɟɦɚ ɜɫɬɪɨɟɧɧɵɯ ɪɟɝɭɥɹɬɨɪɨɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ [1, ɭɫɬɪɨɣɫɬɜɨ 

ɬɚɛɥ. 3.2,ɫ. 116] ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɟ 1.16: 

 

         Ɍɚɛɥɢɰɚ 1.16 – Ɍɢɩɵ ɫɢɫɬɟɦɚ ɜɫɬɪɨɟɧɧɵɯ ɪɟɝɭɥɹɬɨɪɨɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 

Ɉɛɨɡɧɚɱɟ
ɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ 
ɫɯɟɦɟ 

Ɍɢɩ Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 

Ɍ1 
ɌȾɐ – 

250000/220 
Ȼɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

Ɍ2, Ɍ3 
ɌȾɐ – 

250000/500 
Ȼɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

Ɍ4, Ɍ5 

ȺɌȾɐɌɇ – 

250000/500/

220 

Ɋɉɇ ɫɢɫɬɟɦɚ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɣɬɪɚɥɢ ȼɇ ɨɬ -11,047%, ɞɨ 
9,3% ±8 ɫɬɭɩɟɧɟɣ 
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1.7 ɉɨɥɧɨɟ ɨɩɢɫɚɧɢɟ ɫɢɫɬɟɦɚ ɜɚɪɢɚɧɬɚ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 

         ɉɪɢɜɟɞɟɦ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ ɫ ɨɛɨɡɧɚɱɟɧɢɟɦ: 

1. ɝɟɧɟɪɚɬɨɪɨɜ; 

2. ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚ ɭɫɬɪɨɣɫɬɜ; 

3. ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɨɤ ɫɢɫɬɟɦɚ ɜɧɟɲɧɢɯ; 

4. ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɨɤ ɫɢɫɬɟɦɚ ɜɧɭɬɪɟɧɧɢɯ; 

5. ɫɢɫɬɟɦɵ; 

6. ɫɢɥɨɜɵɯ (ɚɜɬɨ)ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 

 ɨɛɨɡɧɚɱɟɧɢɟ; 

 Ɋɉɇ; 

 ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ; 

 ɫɨɫɬɨɹɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɣɬɪɚɥɟɣ ɞɥɹ ɤɚɠɞɨɣ ɨɛɦɨɬɤɢ; 

 ɫɢɫɬɟɦɚ ɜɫɬɪɨɟɧɧɵɟ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ. 

 

 

 
Ɋɢɫɭɧɨɤ 1.5 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ʉɗɋ 
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Ɉɩɢɫɚɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɟ 1.17: 

 

Ɍɚɛɥɢɰɚ 1.17 – Ɉɩɢɫɚɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 

 
 

Ɋɚɫɱɟɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɟɦ 
ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɤ-ɝɟɧɟɪɚɬɨɪ – 

ɞɜɭɯɨɛɦɨɬɨɱɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪ – 

ɲɢɧɵ Ɋɍ ɋɇ 220 ɤȼ. ɋɨɟɞɢɧɟɧɢɟ 
ɫɨɞɟɪɠɢɬ ɝɟɧɟɪɚɬɨɪ ɭɫɬɪɨɣɫɬɜɨ ɬɢɩɚ ɌȽȼ–200–
2Ɇɍ3, ɫ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɚ 
ɦɨɳɧɨɫɬɶɸ Ɋɧɨɦ = 210 ɤȼɬ; 
ɞɜɭɯɨɛɦɨɬɨɱɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɭɫɬɪɨɣɫɬɜɨ 
ɬɢɩɚ ɌȾɐ – 250000/500, ɫ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɧɨɦɢɧɚɥɶɧɨɣ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶɸ Sɧɨɦ = 250 

Ɇȼ.Ⱥ ɫɢɫɬɟɦɚ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɫɢɫɬɟɦɚ 
ɭɫɬɪɨɣɫɬɜɨ ɫɪɟɞɧɟɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ 
ɋɇ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟɦ Uɧɨɦ = 220 ɤȼ. 

 

 

 

ɇɢɠɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɫɬɚɜɥɟɧ ɪɢɫɭɧɨɤ ɫɯɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɤ ɝɟɧɟɪɚɬɨɪ – ɞɜɭɯɨɛɦɨɬɨɱɧɵɣ ɭɫɬɪɨɣɫɬɜɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨ ɫɢɫɬɟɦɚ ɜɫɟɦɢ ɫɢɫɬɟɦɚ ɜɢɞɚɦɢ ɤɨɦɩɥɟɤɬɨɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɳɢɬ. 
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Ɋɢɫɭɧɨɤ 1.6 –ɋɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɫɢɫɬɟɦɚ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɫɢɫɬɟɦɚ 

ɜɯɨɞɹɳɟɝɨ ɫɢɫɬɟɦɚ ɜ ɪɚɫɱɟɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɟ, ɨɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɞɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
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Ɍɚɛɥɢɰɚ 1.18 – Ɉɛɨɡɧɚɱɟɧɢɹ ɤɨɦɩɥɟɤɬɨɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɳɢɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɪɢɫɭɧɤɟ 1.6 

1,18 Ɋɟɡɟɪɜɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɛɥɨɤɚ 

2,16,22 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

3 Ɋɟɥɟ ɬɨɤɚ ɍɊɈȼ 110-220 ɤȼ ɢ ɡɚɳɢɬɚ ɲɢɧ 220 ɤȼ (ɪɟɡɟɪɜɧɵɣ ɤɨɦɩɥɟɤɬ) 

4 Ɂɚɳɢɬɚ ɲɢɧ 110-220 ɤȼ (ɨɫɧɨɜɧɨɣ ɤɨɦɩɥɟɤɬ) 

5 Ɋɟɥɟ ɤɨɧɬɪɨɥɹ ɬɨɤɚ 

6 Ɋɟɡɟɪɜ 

7 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɤ.ɡ. ɜ ɫɟɬɢ ɫ ɛɨɥɶɲɢɦ ɬɨɤɨɦ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ 

8 Ʉ ɚɜɚɪɢɣɧɨɦɭ ɨɫɰɢɥɥɨɝɪɚɮɭ 

9,17 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 

10 ȺɊȼ (ɨɫɧɨɜɧɨɟ ɜɨɡɛɭɠɞɟɧɢɟ) 

11,12 ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɞɥɹ PAC 

13 Ⱥɜɚɪɢɣɧɵɣ ɨɫɰɢɥɥɨɝɪɚɮ 

14 Ɂɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

15 Ɂɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ 

ɜɨɡɛɭɠɞɟɧɢɹ 

19 ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 

20 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ Ɍɋɇ 

21 Ɋɟɥɟ ɬɨɤɚ ɍɊɈȼ, ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ Ɍɋɇ, ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ 

23,24 Ɂɚɳɢɬɚ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

25 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

26 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɞɧɨɣ ɬɨɱɤɟ ɰɟɩɢ  ɜɨɡɛɭɠɞɟɧɢɹ 

27 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ 

28,29 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (ɪɟɡɟɪɜɧɵɣ 

ɤɨɦɩɥɟɤɬ), ɭɫɬɪɨɣɫɬɜɨ ɛɥɨɤɢɪɨɜɤɢ 

30 ɍɫɬɪɨɣɫɬɜɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ȺɊȼ) 

31,32 ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɞɥɹ PAC, ɭɫɬɪɨɣɫɬɜɚ ɚɜɬɨɦɚɬɢɤɢ, 

ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ( ɨɫɧɨɜɧɨɣ 

ɤɨɦɩɥɟɤɬ)  
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1.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɫɢɫɬɟɦɚ ɭɫɥɨɜɢɣ ɞɥɹ ɫɢɫɬɟɦɚ ɜɵɛɨɪɚ ɚɩɩɚɪɚɬɭɪɵ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ 

ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɫɢɫɬɟɦɚ ɜɵɛɪɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 

 

1.8.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɫɢɫɬɟɦɚ ɭɫɥɨɜɢɣ ɞɥɹ ɫɢɫɬɟɦɚ ɜɵɛɨɪɚ ɚɩɩɚɪɚɬɭɪɵ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ 

ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɪɟɠɢɦɚɦ ɪɚɛɨɬɵ 

 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɢɫɬɟɦɚ ɭɫɬɪɨɣɫɬɜɚ – 

ɷɬɨ ɪɟɠɢɦ, ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɞɨɥɠɚɸɳɢɣɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɫɢɫɬɟɦɚ ɦɟɧɟɟ ɱɟɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɫɢɫɬɟɦɚ 

ɭɫɬɚɧɨɜɢɜɲɟɣɫɹ ɭɫɬɪɨɣɫɬɜɨ ɬɟɦɩɟɪɚɬɭɪɵ ɟɝɨ ɱɚɫɬɟɣ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɢɡɦɟɧɧɨɣ ɭɫɬɪɨɣɫɬɜɨ ɬɟɦɩɟɪɚɬɭɪɟ 

ɨɯɥɚɠɞɚɸɳɟɣ ɫɪɟɞɵ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɢɫɬɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɫɢɫɬɟɦɚ 

ɢɦɟɟɬ ɫɢɫɬɟɦɚ ɦɟɫɬɨ, ɤɨɝɞɚ ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɫɢɫɬɟɦɚ ɢɥɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɯɨɞɢɬɫɹ ɫɢɫɬɟɦɚ ɜ ɨɞɧɨɦ ɫɢɫɬɟɦɚ 

ɢɡ ɫɥɟɞɭɸɳɢɯ ɪɟɠɢɦɨɜ: ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɪɦɚɥɶɧɨɦ, ɪɟɦɨɧɬɧɨɦ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ. 

ɇɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ – ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ ɬɚɤɨɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɢɫɬɟɦɚ 

ɭɫɬɪɨɣɫɬɜɚ, ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɤɨɬɨɪɨɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɟɝɨ ɩɚɪɚɦɟɬɪɨɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɫɢɫɬɟɦɚ ɜɵɯɨɞɹɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɟɥɵ, 

ɞɨɩɭɫɬɢɦɵɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɞɚɧɧɵɯ ɫɢɫɬɟɦɚ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

ȼ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɫɢɫɬɟɦɚ ɜɫɟ ɷɥɟɦɟɧɬɵ ɞɚɧɧɨɣ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɟɡ ɫɢɫɬɟɦɚ ɜɵɧɭɠɞɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɫɢɫɬɟɦɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɟɡ ɩɟɪɟɝɪɭɡɨɤ. Ɍɨɤ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɝɪɭɡɤɢ ɫɢɫɬɟɦɚ ɜ ɷɬɨɦ ɪɟɠɢɦɟ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɫɢɫɬɟɦɚ ɦɟɧɹɬɶɫɹ ɫɢɫɬɟɦɚ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɪɚɮɢɤɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɢ. 

Ⱦɥɹ ɫɢɫɬɟɦɚ ɜɵɛɨɪɚ ɚɩɩɚɪɚɬɨɜ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɫɥɟɞɭɟɬ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɢɦɚɬɶ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɢɛɨɥɶɲɢɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ Iɧɨɪɦ. 

Ɋɟɦɨɧɬɧɵɣ ɪɟɠɢɦ – ɷɬɨ ɪɟɠɢɦ ɩɥɚɧɨɜɵɯ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚ ɢ 

ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ. ȼ ɪɟɦɨɧɬɧɨɦ ɪɟɠɢɦɟ ɱɚɫɬɶ ɷɥɟɦɟɧɬɨɜ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɨɬɤɥɸɱɟɧɚ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɷɬɨɦɭ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɨɫɬɚɜɲɢɟɫɹ ɫɢɫɬɟɦɚ ɜ ɪɚɛɨɬɟ ɷɥɟɦɟɧɬɵ 

ɥɨɠɢɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨɜɵɲɟɧɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɚ. ɉɪɢ ɫɢɫɬɟɦɚ ɜɵɛɨɪɟ ɚɩɩɚɪɚɬɨɜ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɟɨɛɯɨɞɢɦɨ ɫɢɫɬɟɦɚ ɭɱɢɬɵɜɚɬɶ ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ ɩɨɜɵɲɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɢ ɞɨ Iɪɟɦ,max. 

ɉɨɫɥɟɚɜɚɪɢɣɧɵɣ ɪɟɠɢɦ – ɷɬɨ ɪɟɠɢɦ, ɫɢɫɬɟɦɚ ɜ ɤɨɬɨɪɨɦ ɱɚɫɬɶ ɷɥɟɦɟɧɬɨɜ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɚ ɜɵɲɥɚ ɫɢɫɬɟɦɚ ɢɡ ɫɬɪɨɹ ɫɢɫɬɟɦɚ ɢɥɢ ɫɢɫɬɟɦɚ ɜɵɜɟɞɟɧɚ ɫɢɫɬɟɦɚ ɜ ɪɟɦɨɧɬ ɫɢɫɬɟɦɚ ɜɫɥɟɞɫɬɜɢɟ 

ɚɜɚɪɢɣɧɨɝɨ (ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɩɥɚɧɨɜɨɝɨ) ɨɬɤɥɸɱɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɪɟɠɢɦɟ ɫɢɫɬɟɦɚ ɜɨɡɦɨɠɧɚ 

ɩɟɪɟɝɪɭɡɤɚ ɨɫɬɚɜɲɢɯɫɹ ɫɢɫɬɟɦɚ ɜ ɪɚɛɨɬɟ ɷɥɟɦɟɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɦ Iɩав,max. 
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ɂɡ ɞɜɭɯ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɧɢɯ ɪɟɠɢɦɨɜ ɫɢɫɬɟɦɚ ɜɵɛɢɪɚɸɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɢɛɨɥɟɟ ɭɫɬɪɨɣɫɬɜɨ ɬɹɠɟɥɵɣ, ɤɨɝɞɚ ɫɢɫɬɟɦɚ ɜ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɷɥɟɦɟɧɬɟ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɯɨɞɢɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɢɛɨɥɶɲɢɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ Imax. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɱɟɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚɦɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɪɟɠɢɦɚ 

ɹɜɥɹɸɬɫɹ: Iɧɨɪɦ – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɢɛɨɥɶɲɢɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ; Imax– ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɢɛɨɥɶɲɢɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ 

ɪɟɦɨɧɬɧɨɝɨ ɫɢɫɬɟɦɚ ɢɥɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɚɜɚɪɢɣɧɨɝɨ ɪɟɠɢɦɚ[2, ɫ. 212]. 

 

ɉɪɢɜɟɞɟɦ ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɞɥɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɫɬɟɦɚ ɢ ɫɛɨɪɧɵɯ ɲɢɧ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ 

ɬɚɛɥɢɰɟ 1.19. 

 

Ɍɚɛɥɢɰɚ 1.19 – ȼɵɪɚɠɟɧɢɹ ɞɥɹ ɪɚɫɱɟɬɚ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɜ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɪɟɠɢɦɚ 

 
ɉɪɢɫɨɟɞɢɧɟɧɢɟ, 
ɫɛɨɪɧɵɟ ɲɢɧɵ 

Iɧɨɪɦ Iɦɚɤɫ 

1 ȽɟɧɟɪɚɬɨɪG1 
G1 ɧɨɦ
ɧɨɪɦ

ɧɨɦ ɧɨɦ

P
I

3 U  cos
  G1 ɧɨɦ

ɦаɤɫ
ɧɨɦ ɧɨɦ

P
I

3 U 0,95 cos



 

2. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ  

2.1. Ȼɥɨɱɧɵɣ Ɍ1:  

 ɫɬɨɪɨɧɚ ɇɇ 
Ɍ1
ɧɨɦ

ɧɨɪɦ G1

ɧɨɦ

S
I

3 U
  

T1
ɧɨɦ

ɦаɤɫ G1

ɧɨɦ

S
I

3 U 0,95



 

 ɫɬɨɪɨɧɚ ȼɇ 
Ɍ1
ɧɨɦ

ɧɨɪɦ ɋɇ
Ɋɍ

S
I =

3 U
 

Ɍ1
ɧɨɦ

ɦаɤɫ ɋɇ
Ɋɍ

S
I =

3 U 0,95
 

2.2. ɋɜɹɡɢ Ɍ4, Ɍ5:  

 ɫɬɨɪɨɧɚ ɋɇ 
Ɍ4
ɧɨɦ

ɧɨɪɦ ɋɇ
Ɋɍ

S
I =

3U
 ɦаɤɫ ɧɨɪɦI =I ɚɜɚɪ

ɩɟɪɟɝɄ  

 

3. 
ɇɚɝɪɭɡɤɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ Ɋɍ ɋɇ 
220 ɤȼ 

ɋɇ
ɧаɝɪ

ɧɨɪɦ ɋɇ
ɧɨɦ

S
I =

n 3 U
 ɦаɤɫ ɧɨɪɦ

n
I = I

(n-1)  

4. 
ɋɛɨɪɧɵɟ ɲɢɧɵ Ɋɍ 
ɋɇ 220 ɤȼ 

ɇɨɪɦɚɥɶɧɵɣ (ɦɚɤɫɢɦɚɥɶɧɵɣ) ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ  
ɩɨ ɭɫɬɪɨɣɫɬɜɬɨɤɭɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɢɛɨɥɟɟ ɫɢɫɬɟɦɚ ɦɨɳɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ, ɭɫɬɪɨɣɫɬɜɨ 
ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɦ ɫɛɨɪɧɵɦ 
ɲɢɧɚɦ 

 

Ɋɚɫɫɱɢɬɚɟɦ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɪɟɠɢɦɨɜ ɞɥɹ ɫɢɫɬɟɦɚ ɭɱɚɫɬɤɨɜ ɪɚɫɱɟɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹ (ɬɚɛɥɢɰɚ 1.20). 
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Ɍɚɛɥɢɰɚ 1.20 –  Ɂɧɚɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɜ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɪɟɠɢɦɨɜ 

Ɉɛɨɡɧɚɱ
ɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ 
ɫɯɟɦɟ 

ɉɪɢɫɨɟɞɢɧɟɧɢɟ, 
ɫɛɨɪɧɵɟ ɲɢɧɵ 

ɇɨɪɦɚɥɶɧɵɣ 
ɪɟɠɢɦ 

ɍɬɹɠɟɥɟɧɧɵɣ ɪɟɠɢɦ 

Ɋɚɡɜɟɪɧɭɬɚɹ 
ɮɨɪɦɭɥɚ 

Iɧɨɪɦ
, ɤȺ 

Ɋɚɡɜɟɪɧɭɬɚɹ 
ɮɨɪɦɭɥɚ 

Iɦɚɤɫ, 

ɤȺ 

G1 Ƚɟɧɟɪɚɬɨɪ 

210

3 15,75 0,85 
 

9,05

6 

210

3 15,75 0,85 0,95  
 

9,53

3 

T1 

Ȼɥɨɱɧɵɣ ɭɫɬɪɨɣɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ:  

ɫɬɨɪɨɧɚ ɇɇ 
250

3 15,75
 9,16

4 

250

3 15,75 0,95 
 9,64

7 

ɫɬɨɪɨɧɚ ȼɇ 
250

3 220
 0,65

6 

250

3 220 0,95 
 

0,69

1 

 

T4, T5 

Ⱥɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɫɜɹɡɢ:  

ɫɬɨɪɨɧɚ ɋɇ 
250

3 220
 0,65

6 
0,656 1,4  

0,91

9 

ɇɚɝɪɭɡɤ
ɚ 2 

ɇɚɝɪɭɡɤɚ, U=220 ɤȼ 
314,526

4 3  220 
 0,20

6 

6
0,076

6 1
 

0,27

5 

Ɋɍ ɋɇ 
220ɤȼ 

ɋɛɨɪɧɵɟ ɲɢɧɵ − 
0,65

6 
− 

0,91

9 

 

 

1.8.2 Ɋɚɫɱɟɬɧɵɟ ɫɢɫɬɟɦɚ ɭɫɥɨɜɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɪɟɠɢɦɚɦ ɤɨɪɨɬɤɢɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɵɤɚɧɢɣ 

 

Ⱦɥɹ ɰɟɥɟɣ ɪɚɫɱёɬɨɜ ɫɢɫɬɟɦɚ ɜ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ (ɪɢɫ. 1.7) ɫɢɫɬɟɦɚ ɜɜɨɞɢɦ ɫɢɫɬɟɦɚ ɜɫɟ ɫɢɫɬɟɦɚ 

ɢɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɬɟ ɫɜɹɡɢ ɫɢɫɬɟɦɚ ɢɫɬɨɱɧɢɤɨɜ ɫɢɫɬɟɦɚ ɦɟɠɞɭ ɫɨɛɨɣ ɫɢɫɬɟɦɚ ɢ ɫ ɫɢɫɬɟɦɚ ɦɟɫɬɨɦ ɭɫɬɪɨɣɫɬɜɨ 

ɩɨɜɪɟɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɬɟɤɚɸɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɦ ɤɨɪɨɬɤɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɵɤɚɧɢɹ. ɇɚɝɪɭɡɤɭ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ 

ɪɚɫɱёɬɚɯ ɪɟɠɢɦɨɜ ɤɨɪɨɬɤɢɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɵɤɚɧɢɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɫɢɫɬɟɦɚ ɭɱɢɬɵɜɚɟɦ. ɉɨɷɬɨɦɭ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ 

ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɟ ɧɟ ɨɬɨɛɪɚɠɚɟɦ ɫɨɛɫɬɜɟɧɧɵɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞɵ. ɇɚ ɫɬɪɭɤɬɭɪɧɨɣ 

ɫɯɟɦɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɦɟɱɚɟɦ ɫɢɫɬɟɦɚ ɦɟɫɬɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨɜɪɟɠɞɟɧɢɣ, ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɤɨɬɨɪɵɯ ɚɩɩɚɪɚɬɵ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɜɟɞɭɳɢɟ 

ɱɚɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɛɬɟɤɚɸɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɢɛɨɥɶɲɢɦ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɦ ɤɨɪɨɬɤɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɡɚɦɵɤɚɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɢɫɬɟɦɚ ɢɦɟɟɦ ɞɜɟ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɤɢ ɭɫɬɪɨɣɫɬɜɨ ɬɪёɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɡɚɦɵɤɚɧɢɹ – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɲɢɧɚɯ Ɋɍ ɋɇ 220 ɤȼ ɫɢɫɬɟɦɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫɢɫɬɟɦɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ G1. 
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ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ʉɗɋ ɞɥɹ ɪɚɫɱɟɬɚ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɵɤɚɧɢɹ ɭɫɬɪɨɣɫɬɜɨ 

ɩɨɤɚɡɚɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɪɢɫɭɧɤɟ 1.7. 

 

 

 

Ɋɢɫɭɧɨɤ 1.7– ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ʉɗɋ ɞɥɹ ɪɚɫɱɟɬɚ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ 

ɇɚ ɨɫɧɨɜɟ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɦɟɱɟɧɧɨɝɨ ɫɢɫɬɟɦɚ ɦɟɫɬɚ ɭɫɬɪɨɣɫɬɜɨ 

ɩɨɜɪɟɠɞɟɧɢɹ ɫɨɫɬɚɜɢɦ ɫɯɟɦɭ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ (ɪɢɫ. 1.8), ɫɢɫɬɟɦɚ ɜ ɤɨɬɨɪɭɸ ɫɢɫɬɟɦɚ ɜɯɨɞɹɬ: 

 ɫɢɫɬɟɦɚ ɜɫɟ ɫɢɫɬɟɦɚ ɢɫɬɨɱɧɢɤɢ (ɫɢɫɬɟɦɚ, ɝɟɧɟɪɚɬɨɪɵ);  

 ɫɜɹɡɢ ɫɢɫɬɟɦɚ ɢɫɬɨɱɧɢɤɨɜ ɫ ɫɢɫɬɟɦɚ ɦɟɫɬɨɦ ɄɁ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ ɦɟɠɞɭ ɫɨɛɨɣ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, 

ɥɢɧɢɢ). 

ɂɫɬɨɱɧɢɤɢ ɫɢɫɬɟɦɚ ɜɜɨɞɹɬɫɹ ɫɢɫɬɟɦɚ ɜ ɫɯɟɦɭ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɗȾɋ ɫɢɫɬɟɦɚ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹɦɢ. 

ɋɜɹɡɢ ɫɢɫɬɟɦɚ ɜɜɨɞɹɬɫɹ ɫɢɫɬɟɦɚ ɜ ɫɯɟɦɭ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹɦɢ. 
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1TX

1GX

1GE

(3)

2K

(3)

1K

2TX

2GX

2GE

3TX

3GX

3GE

4

ȼɇ
TX

4

ɇɇ
ɌX

5

ɇɇ
ɌX

5

ȼɇ
TX

4

ɋɇ
ɌX

5

ɋɇ
ɌX

ɅЭɉX

ɫɢɫX

ɫɢɫЕ

 

Ɋɢɫɭɧɨɤ 1.8 – ɋɯɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɪɚɫɱɟɬɚ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ 

 

Ⱦɥɹ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɚɡɢɫɧɵɟ ɫɢɫɬɟɦɚ ɭɫɥɨɜɢɹ 

ɞɥɹ ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ ɫɯɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɫɢɫɬɟɦɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 

1 1

2

2 2

2

1000 ɆВ А
1000

230 ɤВ; 2,51 ɤА;
3 3 230

1000
15,75 ɤВ; 36,657 ɤА;

3 3 15,75

ɛ

ɛ
ɛ ɛ

ɛ

ɛ
ɛ ɛ

ɛ

S

S
U I

U

S
U I

U

 

   
 

   
 

 

 

Ȼɚɡɢɫɧɵɟ ɫɢɫɬɟɦɚ ɜɟɥɢɱɢɧɵ:  

 ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɚɡɢɫɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ (ɩɨɥɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ ɫɢɫɬɟɦɚ ɜ Ɇȼ·Ⱥ) – ɥɸɛɚɹ ɫɢɫɬɟɦɚ ɜɟɥɢɱɢɧɚ, ɫɢɫɬɟɦɚ 

ɭɞɨɛɧɚɹ ɞɥɹ ɪɚɫɱɟɬɨɜ; 

 ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɚɡɢɫɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟ (ɥɢɧɟɣɧɨɟ ɫɢɫɬɟɦɚ ɜ ɤȼ) – ɫɪɟɞɧɟɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɩɪɹɠɟɧɢɟ ɫɢɫɬɟɦɚ ɦɟɫɬɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨɜɪɟɠɞɟɧɢɹ. 

Ɋɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɞɥɹ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɝɟɧɟɪɚɬɨɪɨɜ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɢɜɟɞɟɧɵ ɫɢɫɬɟɦɚ ɜ [2, ɫ. 131]. 
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1) ɋɢɫɬɟɦɚ: 

1 ɨ.ɟ.ɫɢɫЕ   

1000
0,156 ɨ.ɟ.

6400

ɛ
ɫɢɫ

ɤ

S
X

S
    

2) Ʌɢɧɢɹ ɫɜɹɡɢ: 

22 0 2

1

2 2

ɜɥ
ɅЭɉ

ɫɪ

Sxɏ ɏ x L
U

      , 

ɝɞɟ ɞɥɹ Ⱥɋ 500/64x0=0,304 Ɉɦ/ɤɦ ɫɢɫɬɟɦɚ ɢ L=830 ɤɦ[1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 7.39, ɫ.432] 

1
22 2

1 1000
0,304 830 0,476 ɨ.ɟ.

2 2 515
ɥx

X        

3) Ɍɭɪɛɨɝɟɧɟɪɚɬɨɪ G1: 

1 1

1000
0,255 1,032 ɨ.ɟ.

247

Ȼ
G d

ɧɨɦ

Sɏ ɏ x
S

       

*

2

15,75
= =1

15,75

ɧɨɦ
ɧɨɦ

Ȼ

U
U

U
  

*

2

9,06
= =0,247  ɨ.ɟ.

36,657

ɧɨɦ
ɧɨɦ

Ȼ

I
I

I
  

 22

1 1sin 1 cos 1 0,85 0,527
G G

       

   

   

2 2

1 1 * 1 * 1 * 1

2 2

cos sin

1 0,85 1 0,527 0,247 1,032 1,155 ɨ.ɟ.

G ɧɨɦ G ɧɨɦ G ɧɨɦ GE E U U I x        

      
 

 

4) Ɍɪɚɧɫɮɨɪɦɚɬɨɪ Ɍ1: 

%
1 4

1000
0,13 0,52 ɨ.ɟ.

100% 250

K Ȼ
Ɍ

ɧɨɦ

U S
X X

S
       

5) Ɍɭɪɛɨɝɟɧɟɪɚɬɨɪɵ G2 ɫɢɫɬɟɦɚ ɢ G3: 

2 3 2 3

1000
0,19 0,807 ɨ.ɟ.

235,3

Ȼ
G G d

ɧɨɦ

S
X X X X x

S
         

*

2

15,75
= =1

15,75

ɧɨɦ
ɧɨɦ

Ȼ

U
U

U
  *

2

9,06
= =0,247 ɨ.ɟ.

36,657

ɧɨɦ
ɧɨɦ

Ȼ

I
I

I


 22

2,3 2,3sin 1 cos 1 0,85 0,527
G G
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2 2

2 3 2 3 * 2 * 2 * 2

2 2

cos sin

1 0,85 1 0,527 0,235 0,807 1,112 ɨ.ɟ.

G G ɧɨɦ G ɧɨɦ G ɧɨɦ GE E E E U U I x          

      
 

6) Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ Ɍ2 ɫɢɫɬɟɦɚ ɢ Ɍ3: 

%
2 3 5 6

1000
0,11 0,44 ɨ.ɟ.

100% 250

K Ȼ
Ɍ Ɍ

ɧɨɦ

U Sɏ ɏ ɏ ɏ
S

         

7) Ⱥɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɜɹɡɢ Ɍ4 ɫɢɫɬɟɦɚ ɢ Ɍ5: 

 % % %0,5 0,5(10 35 24) 10,5%ɄȺ Kȼɇ ɋɇ Kȼɇ ɇɇ Kɋɇ ɇɇU U U U          

 % % %0,5 0,5(10 24 35) 0,5% 0%Ʉȼ Kȼɇ ɋɇ Kɋɇ ɇɇ Kȼɇ ɇɇU U U U            

 % % %0,5 0,5(35 24 10) 24,5%Ʉɋ Kȼɇ ɇɇ Kɋɇ ɇɇ Kȼɇ ɋɇU U U U          

%
4 5 7 8

1000
0,105 0,42 ɨ.ɟ.

100% 250

ȼɇ ȼɇ KȺ Ȼ
Ɍ Ɍ

ɧɨɦ

U Sɏ ɏ ɏ ɏ
S

         

%
4 5 9 10

1000
0 0 ɨ.ɟ.

100% 250

ɋɇ ɋɇ Kȼ Ȼ
Ɍ Ɍ

ɧɨɦ

U Sɏ ɏ ɏ ɏ
S

         

%
4 4 11 12

1000
0,245 0,98 ɨ.ɟ.

100% 250

ɇɇ ɇɇ Kɋ Ȼ
Ɍ Ɍ

ɧɨɦ

U Sɏ ɏ ɏ ɏ
S

       
 

 
 

1) ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɞɥɹ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɵɤɚɧɢɹ ɞɥɹ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɤɢ 

K1
(3)

 (Ɋɍ ɋɇ 220 ɤȼ). 

ɇɚ ɪɢɫɭɧɤɟ 1.9 ɞɟɦɨɧɫɬɪɢɪɭɸɬɫɹ ɞɟɣɫɬɜɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ 

ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ. 
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(3)

1K

ɫɢɫX

ɫɢɫЕ

16ɏ14ɏ

15ɏ

17ɏ

13ɏ
22ɏ

2ɏ 3ɏ

5ɏ 6ɏ

1ɏ

4ɏ
7ɏ 8ɏ

2Е 3Е 1Е
 

Ɋɢɫɭɧɨɤ 1.9 – ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɯɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ 

 

13 22 0,156 0,476 0,632 ɨ.ɟ.ɫɢɫɏ ɏ ɏ      

14 2 5 0,807 0,44 1,247 ɨ.ɟ.ɏ ɏ ɏ      

15 3 6 0,807 0,44 1,247 ɨ.ɟ.ɏ ɏ ɏ      

16 1 4 1,032 0,52 1,552 ɨ.ɟ.ɏ ɏ ɏ      

7 8
17

7 8

0,42 0,42
0,21 ɨ.ɟ.

0,42 0,42

ɏ ɏɏ
ɏ ɏ

 
  

 
 

Ɍ.ɤ. Х9 ɫɢɫɬɟɦɚ ɢ Х10 ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɦɟɪɧɨ ɪɚɜɧɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɥɸ, ɭɫɬɪɨɣɫɬɜɨ ɬɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫɯɟɦɟ ɫɢɫɬɟɦɚ ɦɵ ɫɢɫɬɟɦɚ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɨɬɨɛɪɚɠɚɟɦ. 

(3)

1K

ɫɢɫЕ

16ɏ14ɏ 15ɏ 17ɏ

13ɏ

2Е 3Е 1Е

18ɏ

 

Ɋɢɫɭɧɨɤ 1.10 – ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɯɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ 
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   2 15 3 14
4

15 14

1,112 1,247 1,112 1,247
1,112 ɨ.ɟ.

1,247 1,247

E ɏ E ɏ
E

ɏ ɏ
    

  
 

 

15 14
18

15 14

1,247 1,247
0,624 ɨ.ɟ.

1,247 1,247

ɏ ɏɏ
ɏ ɏ

 
  

 
 

   18 4 13
5

18 13

1 0,624 1,112 0,632
1,056 ɨ.ɟ.

0,624 0,632

ɫɢɫE ɏ E ɏ
E

ɏ ɏ
    

  
   

18 13
19

18 13

0,624 0,632
0,314 ɨ.ɟ.

0,624 0,632

ɏ ɏɏ
ɏ ɏ

 
  

 
 

 

(3)

1K

16ɏ17ɏ

1Е

19ɏ

5Е

 

Ɋɢɫɭɧɨɤ 1.11 –ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɯɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɄɁ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɤɟ Ʉ1 

 

20 19 17 0,314 0,21 0,524 ɨ.ɟ.ɏ ɏ ɏ      

20 16

20 16

0,524 1,552
0,392 ɨ.ɟ.

0,524 1,552
эɤɜ

ɏ ɏɏ
ɏ ɏ

 
  

 
 

   1 20 5 16

20 16

1,155 0,519 1,056 1,552
1,081 ɨ.ɟ.

0,519 1,552
эɤɜ

E ɏ E ɏ
E

ɏ ɏ
    

  
 

 

*

1,082
2,76

0,392

эɤɜ
ɄɁ

эɤɜ

E
I

ɏ
    

* 2 2,76 2,51 6,929 ɤАɄɁ ɄɁ ɛI I I      

 

Ɂɧɚɱɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɱɚɥɶɧɨɣ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɄɁ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɫɢɫɬɟɦɚ ɜɟɬɜɹɦ: 
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1
1 1

16

1,155
2,51 1,868 ɤА

1,552
ɉɈ ɛ

E
I I

ɏ
      

5
2 1

20

1,056
2,51 5,061 ɤА

0,524
ɉɈ ɛ

E
I I

ɏ
      

ɋɭɦɦɚɪɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɄɁ: 

1 2 1,868 5,061 6,929 ɤАɉɈ ɉɈ ɉɈI I I      

 

2) ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɞɥɹ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɵɤɚɧɢɹ ɞɥɹ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɤɢ 

K2
(3)

 (Ɋɍ ɋɇ 220 ɤȼ). 

 

Ɋɢɫɭɧɨɤ 1.12 –ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɯɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɄɁ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɤɟ Ʉ2 

 

21 19 17 4 0,314 0,21 0,52 1,044 ɨ.ɟ.ɏ ɏ ɏ ɏ        

21 1

21 1

1,044 1,032
0,519 ɨ.ɟ.

1,044 1,032
эɤɜ

ɏ ɏɏ
ɏ ɏ

 
  

 
 

   1 20 5 16

20 16

1,155 1,032 1,056 1,044
1,105 ɨ.ɟ.

1,032 1,044
эɤɜ

E ɏ E ɏ
E

ɏ ɏ
    

  
 

 

*

1,105
2,13

0,519

эɤɜ
ɄɁ

эɤɜ

E
I

ɏ
    

* 2 2,13 36,657 78,063 ɤАɄɁ ɄɁ ɛI I I      

Ɂɧɚɱɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɱɚɥɶɧɨɣ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɄɁ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɫɢɫɬɟɦɚ ɜɟɬɜɹɦ: 

1
1 2

16

1,155
36,657 41,009 ɤА

1,032
ɉɈ ɛ

E
I I

ɏ
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5
2 2

20

1,056
36,657 37,093 ɤА

1,044
ɉɈ ɛ

E
I I

ɏ
      

ɋɭɦɦɚɪɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɄɁ: 

1 2 41,009 37,093 78,102 ɤАɉɈ ɉɈ ɉɈI I I      

 

3)ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɵɤɚɧɢɹ ɞɥɹ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɤɢ K1
(1)

 

(Ɋɍ ɋɇ 220 ɤȼ). 
 

Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɫɢɫɬɟɦɚ ɜ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ (ɪɢɫ. 1.12) ɫɢɫɬɟɦɚ ɜɜɨɞɢɦ ɫɢɫɬɟɦɚ ɜɫɟ ɫɢɫɬɟɦɚ ɢɫɬɨɱɧɢɤɢ 

ɩɢɬɚɧɢɹ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɬɟ ɫɜɹɡɢ ɫɢɫɬɟɦɚ ɢɫɬɨɱɧɢɤɨɜ ɫɢɫɬɟɦɚ ɦɟɠɞɭ ɫɨɛɨɣ ɫɢɫɬɟɦɚ ɢ ɫ ɫɢɫɬɟɦɚ ɦɟɫɬɨɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨɜɪɟɠɞɟɧɢɹ, 

ɤɨɬɨɪɵɟ ɨɛɬɟɤɚɸɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɦ ɤɨɪɨɬɤɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɵɤɚɧɢɹ. ɇɚɝɪɭɡɤɭ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɪɚɫɱёɬɚɯ 

ɪɟɠɢɦɨɜ ɤɨɪɨɬɤɢɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɵɤɚɧɢɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɫɢɫɬɟɦɚ ɭɱɢɬɵɜɚɟɦ. ɉɨɷɬɨɦɭ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɟ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɟ ɨɬɨɛɪɚɠɚɟɦ ɫɨɛɫɬɜɟɧɧɵɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞɵ. ɉɨɫɤɨɥɶɤɭ ɨɞɧɨɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɡɚɦɵɤɚɧɢɟ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɫɢɦɦɟɬɪɢɱɧɵɦ Ʉ.Ɂ., ɭɫɬɪɨɣɫɬɜɨ ɬɨ ɞɥɹ ɪɚɫɱɟɬɨɜ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɡɚɦɵɤɚɧɢɹ ɫɨɫɬɚɜɢɦ ɫɯɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɹɦɨɣ, ɨɛɪɚɬɧɨɣ ɫɢɫɬɟɦɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɥɟɜɨɣ ɭɫɬɪɨɣɫɬɜɨ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɤ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɤɟ ɤɨɪɨɬɤɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɵɤɚɧɢɹ. ɇɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɟ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɦɟɱɚɟɦ ɫɢɫɬɟɦɚ ɦɟɫɬɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨɜɪɟɠɞɟɧɢɣ, ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɤɨɬɨɪɵɯ ɚɩɩɚɪɚɬɵ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɜɟɞɭɳɢɟ ɱɚɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɡɚɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɛɬɟɤɚɸɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɢɛɨɥɶɲɢɦ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɦ ɤɨɪɨɬɤɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɡɚɦɵɤɚɧɢɹ. Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɢɡɜɟɞɟɦ ɞɥɹ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɤɢ K1
(1)

 ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɲɢɧɚɯ Ɋɍ 

ɋɇ 220 ɤȼ. 

 

 

Ɋɢɫɭɧɨɤ 1.13 –ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ʉɗɋ ɞɥɹ ɪɚɫɱɟɬɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ 
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ɉɪɢɜɟɞɟɦ ɤɨɦɩɥɟɤɫɧɭɸ ɫɯɟɦɭ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɤɢ K1
(1)

. 

 Ɋɚɫɱɟɬ ɫɯɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɹɦɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

Ɂɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɯɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɹɦɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɪɚɜɧɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɧɚɱɟɧɢɹɦ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɫɯɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɭɫɬɪɨɣɫɬɜɨ ɬɪёɯɮɚɡɧɨɦ Ʉ.Ɂ., 

ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɫɢɫɬɟɦɚ ɜɵɲɟ. 

 

 Ɋɚɫɱɟɬ ɫɯɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɨɛɪɚɬɧɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

ɋɯɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɨɛɪɚɬɧɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɪɢɫ. 1.14) ɭɫɬɪɨɣɫɬɜɨ ɩɨ 

ɫɬɪɭɤɬɭɪɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɨɫɬɶɸ ɫɨɜɩɚɞɚɟɬ ɫɨ ɫɯɟɦɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɪɹɦɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 

ɤɨɬɨɪɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɜɵɲɟ ɞɥɹ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɵɤɚɧɢɹ.  

Ɉɬɥɢɱɢɟ ɫɯɟɦɵ ɨɛɪɚɬɧɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɨɫɬɨɢɬ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɬɨɦ, ɱɬɨ ɫɢɫɬɟɦɚ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɣ ɗȾɋ ɫɢɫɬɟɦɚ 

ɜɫɟɯ ɝɟɧɟɪɢɪɭɸɳɢɯ ɫɢɫɬɟɦɚ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɥɸ, ɚ ɫɢɫɬɟɦɚ ɜ ɫɢɫɬɟɦɚ 

ɦɟɫɬɟ ɄɁ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɥɨɠɟɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɪɚɬɧɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (U2k) [2, ɫ. 

162]. 

 

ɫɢɫX

22ɏ

2ɏ 3ɏ

5ɏ 6ɏ

1ɏ

4ɏ
7ɏ 8ɏ

(1)

1Ʉ

2kU

 

Ɋɢɫɭɧɨɤ 1.14–ɋɯɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɛɪɚɬɧɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
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 Ɋɚɫɱɟɬ ɫɯɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɥɟɜɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

Ɂɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɯɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɥɟɜɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɪɚɜɧɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɧɚɱɟɧɢɹɦ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɫɯɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɭɫɬɪɨɣɫɬɜɨ ɬɪёɯɮɚɡɧɨɦ Ʉ.Ɂ., ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚ ɫɢɫɬɟɦɚ 

ɢɫɤɥɸɱɟɧɢɟɦ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ: 

22(0) 222,00 2,00 0,476 0,952 ɨ.ɟ.ɏ ɏ      

Ɉɩɪɟɞɟɥɹɟɦ 
0 ɪɟɡɏ  ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɥɟɜɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɷɬɨɝɨ ɫɨɫɬɚɜɢɦ 

ɫɯɟɦɭ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɥɟɜɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɪɢɫ. 1.15). 

 

 

Ɋɢɫɭɧɨɤ 1.15–ɋɯɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɥɟɜɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

 

ɋɤɥɚɞɵɜɚɟɦ ɩɚɪɚɥɥɟɥɶɧɵɟ Х5 ɫɢɫɬɟɦɚ ɢ Х6, ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɭɱɚɟɦ: 

5 6
30

5 6

0,44 0,44
0,22 ɨ.ɟ.

0,44 0,44

ɏ ɏɏ
ɏ ɏ

 
  

 
 

ɋɤɥɚɞɵɜɚɟɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ХɫɢɫɢХ22(0), ɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɬɟɦ 

ɩɚɪɚɥɥɟɥɶɧɨ ɫ Х30, ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɭɱɚɟɦ: 

 

30 22(0)

31

30 22(0)

( ) 0,22 (0,156 0,952)
0,184 ɨ.ɟ.

0,22 0,156 0,952

ɫɢɫ

ɫɢɫ

ɏ ɏ ɏ
ɏ

ɏ ɏ ɏ
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ɋɤɥɚɞɵɜɚɟɦ ɩɚɪɚɥɥɟɥɶɧɵɟ Х7 ɫɢɫɬɟɦɚ ɢ Х8, ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɭɱɚɟɦ: 

7 8
33

7 8

0,42 0,42
0,21 ɨ.ɟ.

0,42 0,42

ɏ ɏɏ
ɏ ɏ

 
  

 
 

ɋɤɥɚɞɵɜɚɟɦ ɩɚɪɚɥɥɟɥɶɧɵɟХ11 ɫɢɫɬɟɦɚ ɢ Х12, ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɭɱɚɟɦ: 

11 12
32

11 12

0,98 0,98
0,49 ɨ.ɟ.

0,98 0,98

ɏ ɏɏ
ɏ ɏ

 
  

 
 

ɋɤɥɚɞɵɜɚɟɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
31ɏ  ɫɢɫɬɟɦɚ ɢ Х33 ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɭɱɚɟɦ: 

34 31 33 0,184 0,21 0,394 ɨ.ɟ.ɏ ɏ ɏ      

ɋɤɥɚɞɵɜɚɟɦ ɩɚɪɚɥɥɟɥɶɧɵɟХ34 ɫɢɫɬɟɦɚ ɢ Х32ɩɨɥɭɱɚɟɦ: 

34 32
35

34 32

0,394 0,49
0,218 ɨ.ɟ.

0,394 0,49

ɏ ɏɏ
ɏ ɏ

 
  

 
 

ɋɤɥɚɞɵɜɚɟɦ ɩɚɪɚɥɥɟɥɶɧɵɟХ4 ɫɢɫɬɟɦɚ ɢ Х35ɩɨɥɭɱɚɟɦ: 

4 35
0

4 35

0,52 0,218
0,154 ɨ.ɟ.

0,52 0,218
ɪɟɡ

ɏ ɏɏ
ɏ ɏ

 
  

 
 

0kU
0 ɪɟɡX

(1)

1K

 

Ɋɢɫɭɧɨɤ 1.16 –ɉɪɟɨɛɪɚɡɨɜɚɧɧɚɹ ɫɯɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɟɳɟɧɢɹ 

ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɥɟɜɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ: 

 1 1

2

1 2 0

3

( )

ɪɟɡ
Ʉ ɛ

ɪɟɡ ɪɟɡ ɪɟɡ

Е
I I

ɏ ɏ ɏ


 
 

1ɪɟɡ эɤɜЕ E  ɤɨɝɞɚ ɪɚɫɫɦɚɬɪɢɜɚɥɢ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɯɮɚɡɧɨɟ ɄɁ 

 1 3 1,081
2,51 8,684 ɤА

0,392 0,392 0,154
ɄI


  

 
 

ɍɞɚɪɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ ɄɁ: 

 1
2 ;ɭ Ʉ ɭi I Ʉ   1,81ɭɄ   (ɢɡ ɭɫɬɪɨɣɫɬɜɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɞɚɧɢɹ) 

2 8,684 1,81 22,23 ɤАɭi      
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ɋɪɚɜɧɢɦ ɪɟɠɢɦɵ ɤɨɪɨɬɤɢɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɵɤɚɧɢɣ, ɫɢɫɬɟɦɚ ɜɵɛɢɪɚɟɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɢɛɨɥɶɲɟɟ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɡɧɚɱɟɧɢɟ ɫɢɫɬɟɦɚ ɢ ɫɜɨɞɢɦ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɭ 1.21. 

 

Ɍɚɛɥɢɰɚ 1.21– Ɋɟɡɭɥɶɬɚɬɵ ɄɁ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ 
ɬɨɱɤɢ ɄɁ 

Ɉɩɢɫɚɧɢɟ ɫɢɫɬɟɦɚ ɦɟɫɬɚ ɭɫɬɪɨɣɫɬɜɨ 
ɩɨɜɪɟɠɞɟɧɢɹ 

ȼɢɞ ɤɨɪɨɬɤɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɡɚɦɵɤɚɧɢɹ 

ɉɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ 
ɄɁ 

,  ɤАɉɈI  ,  ɤАɭi  
(3)

1Ʉ  ɒɢɧɵ Ɋɍ ɋɇ 220 
ɤȼ 

Ɍɪёɯɮɚɡɧɨɟ ɄɁ 6,929 17,736 
(1)

1Ʉ  Ɉɞɧɨɮɚɡɧɨɟ ɄɁ 8,684 22,23 

(3)

2Ʉ  
ȼɵɜɨɞɵ 

ɝɟɧɟɪɚɬɨɪɚ G1 
Ɍɪёɯɮɚɡɧɨɟ ɄɁ 78,102 218,144 

 

 

1.9 ȼɵɛɨɪ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɫɢɫɬɟɦɚ ɜ ɰɟɩɹɯ ɪɚɫɱɟɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹ 

 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɫɢɫɬɟɦɚ ɜɵɛɨɪ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɫɢɫɬɟɦɚ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɫɢɫɬɟɦɚ 

ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɪɟɠɢɦɚɯ ɫɢɫɬɟɦɚ ɢ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ 

ɫɬɨɣɤɨɫɬɢ ɫɢɫɬɟɦɚ ɜ ɪɟɠɢɦɚɯ Ʉ.Ɂ.[1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 5.1, 5.2, ɫ. 228]. 

 

Ɍɚɛɥɢɰɚ 1.22 – ɉɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɚ ɜɵɛɪɚɧɧɵɯ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɟɣ 

Ɇɟɫɬɨ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ Ɍɢɩ ɚɩɩɚɪɚɬɚ  
ɉɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ 

U, ɤȼ ɤȺ ɤȺ ɤȺ 

ȼɵɜɨɞɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɱɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ 210 Ɇȼɬ 

ȼȽɆ-20-

90/11200ɍ3 

ɪɚɫɱ. 15,75 9,533 78,102 218,1 

ɤɚɬɚɥ. 20 11,2 125 320 

ɈɊɍ ɋɇ 220 ɤȼ 
ȼɆɌ-220Ȼ-

20/1000ɍ1 

ɪɚɫɱ. 220 0,918 8,684 22,23 

ɤɚɬɚɥ. 220 3,15 50 128 

 

 

Ɍɚɛɥɢɰɚ 1.23 – Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɟɣ 

Ɍɢɩ ɚɩɩɚɪɚɬɚ ..ȼɈt  
ɫ 

..ȼɋt  
ɫ 

..ɧɨɦɨɬɤɥI

ɤȺ 

..ɫɬɬI

ɤȺ 

..ɫɬɬt  
ɫ 

ɧɨɦ
 

% 

Ɍɢɩ ɭɫɬɪɨɣɫɬɜɨ 
ɩɪɢɜɨɞɚ 

ȼȽɆ-20-90/11200ɍ3 0,2 0,15 90 90 4 20 ɉɋ-31 

ȼɆɌ-220Ȼ-20/1000ɍ1 0,08 0,05 20 20 3 25 ȼɫɬɪɨɟɧɧɵɣ 

 

),(max ɧɨɦII ,ɉɈI ,ɭi
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Ɍɚɛɥɢɰɚ 1.24 – ɉɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɚ ɜɵɛɪɚɧɧɵɯ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɚ ɫɢɫɬɟɦɚ 

ɢɡɦɟɪɟɧɢɹ 

Ɇɟɫɬɨ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ 

ȼɵɜɨɞɵ 

G1 210 Ɇȼɬ 
ɈɊɍ 220 ɤȼ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Ɍɢɩ ɚɩɩɚɪɚɬɚ 
Ɋȼɉ-

20/12500ɍ3 

ɊȾɁ-

220/1000ɍ1 

ɇɨɦɢɧɚɥɶɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɧɨɦU
 ɤȼ 20 220 

ɇɨɦɢɧɚɥɶɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ ɧɨɦI
 ɤȺ 12,5 1 

ɉɪɟɞɟɥɶɧɵɣ ɫɤɜɨɡɧɨɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ ..ɫɤɜɩɪi
 

ɤȺ 490 100 

Ɍɨɤ ɭɫɬɪɨɣɫɬɜɨ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ..ɫɬɬI
 ɤȺ 100 40 

ȼɪɟɦɹ ɭɫɬɪɨɣɫɬɜɨ ɬɟɪɦɢɱɟɫɤɨɣ 
ɫɬɨɣɤɨɫɬɢ ..ɫɬɬt  ɫ 1 1 

ɂɧɬɟɝɪɚɥ Ⱦɠɨɭɥɹ ɧɨɦȼ
 

2ɤА ɫ  10 000 1 600 

Ɍɢɩ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɜɨɞɚ ɉȾ-12ɍ3 ɉɊ-ɍ1 

 

Ɍɚɛɥɢɰɚ 1.25 – ɋɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɚ ɭɫɥɨɜɧɵɯ ɨɛɨɡɧɚɱɟɧɢɣ 

 

ȼɵɤɥɸɱɚɬɟɥɢ Ɋɚɡɴɟɞɢɧɢɬɟɥɢ 

ȼɵɜɨɞɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɱɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 210 Ɇȼɬ 

ȼȽɆ-20-90/11200ɍ3 Ɋȼɉ-20/12500ɍ3 

ȼ – ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɶ; 

Ƚ – ɝɟɧɟɪɚɬɨɪɧɵɣ; 
Ɇ – ɫɢɫɬɟɦɚ ɦɚɥɨɦɚɫɥɹɧɵɣ; 

20 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ; 
90 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ, 
ɤȺ; 
11200 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ, Ⱥ; 
ɍ – ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɚ ɜ ɪɚɣɨɧɚɯ ɫ ɫɢɫɬɟɦɚ 
ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ; 
3 – ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɚ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɤɪɵɬɵɯ ɭɫɬɪɨɣɫɬɜɨ 
ɩɨɦɟɳɟɧɢɹɯ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɚ 
ɜɟɧɬɢɥɹɰɢɟɣ. 

Ɋ – ɪɚɡɴɟɞɢɧɢɬɟɥɶ; 
ȼ – ɫɢɫɬɟɦɚ ɜɧɭɬɪɟɧɧɟɣ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ; 

ɉ –ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɠɟɣ; 

20 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ; 
12500 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ, Ⱥ; 
ɍ – ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɚ ɜ ɪɚɣɨɧɚɯ ɫ ɫɢɫɬɟɦɚ 
ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ; 
3– ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɚ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɤɪɵɬɵɯ ɭɫɬɪɨɣɫɬɜɨ 
ɩɨɦɟɳɟɧɢɹɯ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɚ 
ɜɟɧɬɢɥɹɰɢɟɣ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.25 

ɈɊɍ ɋɇ 220 ɤȼ 

ȼɆɌ-220Ȼ-20/1000ɍ1 ɊȾɁ-220/1000ɍ1: 
ȼ – ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɶ; 
Ɇ – ɫɢɫɬɟɦɚ ɦɚɥɨɦɚɫɥɹɧɵɣ; 

Ɍ– ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɫɢɫɬɟɦɚ ɢɫɩɨɥɧɟɧɢɟ; 

220 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ; 
Ȼ – ɤɚɬɟɝɨɪɢɹ ɫɢɫɬɟɦɚ ɢɡɨɥɹɰɢɢ;  
20 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ, 
ɤȺ; 
1000 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ, Ⱥ; 
ɍ – ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɚ ɜ ɪɚɣɨɧɚɯ ɫ ɫɢɫɬɟɦɚ 
ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ; 
1 – ɞɥɹ ɪɚɛɨɬɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɨɬɤɪɵɬɨɦ ɫɢɫɬɟɦɚ ɜɨɡɞɭɯɟ. 
 

Ɋ – ɪɚɡɴɟɞɢɧɢɬɟɥɶ; 
Ⱦ – ɞɜɭɯɤɨɥɨɧɤɨɜɵɣ; 

Ɂ – ɨɬɞɟɥɶɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɜɨɞ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɡɟɦɥɟɧɢɹ; 

220 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ; 
1000 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ, Ⱥ; 
ɍ – ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɚ ɜ ɪɚɣɨɧɚɯ ɫ ɫɢɫɬɟɦɚ 
ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ; 
1 – ɞɥɹ ɪɚɛɨɬɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɨɬɤɪɵɬɨɦ ɫɢɫɬɟɦɚ ɜɨɡɞɭɯɟ. 

 

 

Ɍɚɛɥɢɰɚ 1.26 – ȼɵɛɨɪ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫɢɫɬɟɦɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ G1 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɛɪɚɧɧɵɣ ɫɢɫɬɟɦɚ 
ɜɵɤɥɸɱɚɬɟɥɶ/ɪɚɡɴɟɞɢɧɢɬɟɥɶ 

ȼȽɆ-20-90/11200ɍ3 

Ɋȼɉ-

20/12500ɍ
3 

ɇɚɩɪɹɠɟɧɢɟ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ, ɤȼ 

15,75 ɤВɭɫɬU   20 20 

Ⱦɥɢɬɟɥɶɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ, Ⱥ 

max. 9533 АɪɚɛI   11 200 12 500 

ɋɢɦɦɟɬɪɢɱɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ, ɤȺ 

.min c.ɜ 0,01 0,2 0,21 ɫɡt t       

9,533 ɤАɞɥɢɬ ɧɨɦI I   

78,102
8,22

9,533

ɉɈ

ɧɨɦ

I

I
   

ɉɨ ɞɚɧɧɨɦɭ ɨɬɧɨɲɟɧɢɸ ɫɢɫɬɟɦɚ ɢ  ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɯɨɞɢɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨ 

ɝɪɚɮɢɤɭ [2, ɫɬɪ.152]: 
,

,

0,62
ɉ

ɉ Ɉ

I

I

   

, ,Ɉ0,62 0,62 78,102 48,42 ɤАɉ ɉI I     
 

90 − 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.26 

 

 

Ɉɬɤɥɸɱɟɧɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɄɁ, ɤȺ 

2 ɚɌɧɨɦ
a ɉɈi I ɟ




   
0,21

0,3112 78,102 56,244 ɤАɟ


     

 

.2
100

2 90 0,2 25,46

ɧ
ɚ ɨɬɤɥ ɧɨɦi I


   

   
 

 

;  25,46 56,224; ɧɨɦ
ɚ ai i  

 

 

 

 

 

 

 

 

 

− 

Ɉɬɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɄɁ, ɤȺ 

,2 2 48,42 25,46ɉ ɚI i        

93,936 ɤА  

.2 (1 )
100

ɧ
ɨɬɤɥ ɧɨɦI


     

2 90 (1 0,2)    
152,735  

− 

ɗɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ, ɤȺ 

,Ɉ 78,102 ɤАɉI   

218,917 ɤА
y

i   

125 (>78,102)ɞɢɧI   

320 ( 218,917)ɞɢɧi    

490ɞɢɧi 
 

Ɍɟɪɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ, 2ɤА ɫ  
2 2(T ) 78,102 (0,311 0,21)

K ɉɈ aB I     
23178 (ɤА ɫ)   

2 2105 4 44100ɬɟɪ ɬɟɪI t   
3178 44100;   

10 000 

 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɢɦɚɟɦ ɞɚɧɧɵɣ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɶ ɫɢɫɬɟɦɚ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ. 
 

 

Ɍɚɛɥɢɰɚ 1.27 – ȼɵɛɨɪ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɈɊɍ ɋɇ 220 ɤȼ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɛɪɚɧɧɵɣ ɫɢɫɬɟɦɚ 
ɜɵɤɥɸɱɚɬɟɥɶ/ɪɚɡɴɟɞɢɧɢɬɟɥɶ 

ȼɆɌ-220Ȼ-20/1000ɍ1 
ɊȾɁ-

220/1000ɍ1 

ɇɚɩɪɹɠɟɧɢɟ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ, ɤȼ 
220 ɤВɭɫɬU   220 220 

Ⱦɥɢɬɟɥɶɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ, Ⱥ 

max. 918 АɪɚɛI   1 000 1 000 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.27 

 

ɋɢɦɦɟɬɪɢɱɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ, ɤȺ 

.min c.ɜ 0,01 0,04 0,05 ɫɡt t       

0,918 ɤАɞɥɢɬ ɧɨɦI I   

8,684
9,45

0,918

ɉɈ

ɧɨɦ

I

I
   

ɉɨ ɞɚɧɧɨɦɭ ɨɬɧɨɲɟɧɢɸ ɫɢɫɬɟɦɚ ɢ  ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɯɨɞɢɦ ɭɫɬɪɨɣɫɬɜɨ 

ɩɨ ɝɪɚɮɢɤɭ [2, ɫɬɪ.152]: 
,

,

0,7
ɉ

ɉ Ɉ

I

I

   

, ,Ɉ0,7 0,7 8,684 6,0788 ɤАɉ ɉI I       

20 − 

Ɉɬɤɥɸɱɟɧɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɄɁ, ɤȺ 

2 ɚɌɧɨɦ
a ɉɈi I ɟ




   
0,05

0,262 8,684 10,133 ɤАɟ


     

.2
100

2 20 0,25 7,071

ɧ
ɚ ɨɬɤɥ ɧɨɦi I


   

   
 

 

;  7,071 10,133; ɧɨɦ
ɚ ai i    

− 

Ɉɬɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɄɁ, ɤȺ 

,2 2 6,0788 7,071ɉ ɚI i        

15,668 ɤА  

.2 (1 )
100

ɧ
ɨɬɤɥ ɧɨɦI


   

2 20 (1 0,25)      

35,355  

− 

ɗɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ, ɤȺ 

,Ɉ 8,684 ɤАɉI   

22,23 ɤА
y

i 
 

 

 

20 (>8,684)ɞɢɧI   

52 ( 22,23)ɞɢɧi    
100ɞɢɧi   

Ɍɟɪɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ, 2ɤА ɫ  
2 2(T ) 8,684 (0,26 0,05)

K ɉɈ aB I     
215,668 (ɤА ɫ)   

2 220 3 1200ɬɟɪ ɬɟɪI t   
15,668 1200;   

1 600 

 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɢɦɚɟɦ ɞɚɧɧɵɣ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɶ ɫɢɫɬɟɦɚ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ.



 

 

1.10 ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɰɟɩɟɣ ɪɚɫɱɟɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 

 

1.10.1 ȼɵɛɨɪ ɝɢɛɤɢɯ ɲɢɧ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɩɪɨɜɨɞɨɜ 

 

Ɉɩɢɫɚɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɬɢɩɨɜ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɧɢɤɨɜ ɫɢɫɬɟɦɚ ɜɵɩɨɥɧɹɟɦ ɫɢɫɬɟɦɚ ɜ ɫɢɫɬɟɦɚ ɜɢɞɟ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɵ 1.28. 
 

Ɍɚɛɥɢɰɚ 1.28 – Ɉɩɢɫɚɧɢɟ ɫɢɫɬɟɦɚ ɢɫɩɨɥɧɟɧɢɹ ɰɟɩɟɣ Ʉɗɋ 

 

Ɉɩɢɫɚɧɢɟ ɰɟɩɟɣ Ɍɢɩɵ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɧɢɤɨɜ 
Ɋɍ ɋɇ 220 ɤȼ Ƚɢɛɤɢɟ ɲɢɧɵ 

ȼɵɜɨɞɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ƚɢɛɤɢɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɚ 

ȼɵɜɨɞɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɱɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
Ʉɨɦɩɥɟɤɬɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɮɚɡɧɨ-ɷɤɪɚɧɢɪɨɜɚɧɧɵɣ ɭɫɬɪɨɣɫɬɜɨ 

ɬɨɤɨɩɪɨɜɨɞ 

 

ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɢɦ ɞɥɹ ɫɢɫɬɟɦɚ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɫɛɨɪɧɵɯ  

ɲɢɧ ɈɊɍ 220 ɤȼ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ ɜɵɜɨɞɨɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

 ȼɵɛɨɪ ɝɢɛɤɢɯ ɲɢɧ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɩɪɨɜɨɞɨɜ: 

ȼ ɈɊɍ 220ɤȼ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɦɟɧɹɸɬɫɹ ɝɢɛɤɢɟ ɲɢɧɵ, ɫɢɫɬɟɦɚ ɜɵɩɨɥɧɟɧɧɵɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɚɦɢ Ⱥɋ. 

Ƚɢɛɤɢɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɚ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ 

ɈɊɍ[2, ɫ. 238].  

 ȼɵɜɨɞɵ ɫɛɨɪɧɵɯ ɲɢɧ 220ɤȼ: 

Ɍɚɤ ɤɚɤ ɫɛɨɪɧɵɟ ɲɢɧɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɟɪɤɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɩɥɨɬɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɥɟɠɚɬ, ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɢɦɚɟɦ ɫɟɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɞɨɩɭɫɬɢɦɨɦɭ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɭ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɫɢɫɬɟɦɚ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɲɢɧɚɯ, ɪɚɜɧɨɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɭ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɢɛɨɥɟɟ ɫɢɫɬɟɦɚ ɦɨɳɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹ: maxI 0,919 ɤА . 

ɉɪɢɧɢɦɚɟɦ ɞɜɚ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɚ ɫɢɫɬɟɦɚ ɜ ɮɚɡɟ Ⱥɋ 240/32, ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ 21,6 ɫɢɫɬɟɦɚ ɦɦ, 

ɞɨɩɭɫɬɢɦɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ: 2 605 1210 (А)ɰ ɞɨɩn I    [1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 7.35, ɫ. 428]. 

ɉɪɨɜɟɪɤɭ ɲɢɧɧɚ ɫɯɥɟɫɬɵɜɚɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɢɡɜɨɞɢɦ, ɭɫɬɪɨɣɫɬɜɨ ɬ.ɤ. ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɧɚɱɟɧɢɟ 
(3)

0 6,929 ɤА < 20 ɤАɉI  . 

ɉɪɨɜɟɪɤɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɬɟɪɦɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɄɁ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɢɡɜɨɞɢɬɫɹ, ɭɫɬɪɨɣɫɬɜɨ ɬɚɤ ɤɚɤ 

ɲɢɧɵ ɫɢɫɬɟɦɚ ɜɵɩɨɥɧɟɧɵ ɝɨɥɵɦɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɚɦɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɨɬɤɪɵɬɨɦ ɫɢɫɬɟɦɚ ɜɨɡɞɭɯɟ.  

ɉɪɨɜɟɪɤɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɫɢɫɬɟɦɚ ɭɫɥɨɜɢɹɦ ɤɨɪɨɧɢɪɨɜɚɧɢɹ ɞɥɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɨɜ ɫɟɱɟɧɢɟɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɨɥɟɟ 70 ɫɢɫɬɟɦɚ 

ɦɦ2
 ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɢɬɫɹ[1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 1.18, ɫ. 20]. 



59 

 

 ȼɵɜɨɞɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

ɧɨɪɦI 0,656 ɤА ɦаɤɫI 0,691ɤА  

ɋɟɱɟɧɢɟ ɫɢɫɬɟɦɚ ɜɵɛɢɪɚɟɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ: 

ɧɨɪɦ 2

эɤ
эɤ

I 656
q 656 ɦɦ

J 1
    

ɉɪɢɧɢɦɚɟɦ ɞɜɚ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɚ ɫɢɫɬɟɦɚ ɜ ɮɚɡɟ Ⱥɋ 120/19, ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ 15,2 ɫɢɫɬɟɦɚ ɦɦ, 

ɞɨɩɭɫɬɢɦɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ 2 390 780 (А)ɰ ɞɨɩn I    [1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 7.35, ɫ. 428]. 

ɉɪɨɜɟɪɤɚ ɫɟɱɟɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɟɜ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɞɨɩɭɫɬɢɦɨɦɭ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɭ: 

ɦаɤɫ ɞɨɩI 691А < I 780 А ɭɫɥɨɜиɟ ɜыɩɨɥɧяɟɬɫя    

ɉɪɨɜɟɪɤɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɬɟɪɦɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɄɁ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɢɡɜɨɞɢɬɫɹ, ɭɫɬɪɨɣɫɬɜɨ ɬɚɤ ɤɚɤ 

ɲɢɧɵ ɫɢɫɬɟɦɚ ɜɵɩɨɥɧɟɧɵ ɝɨɥɵɦɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɚɦɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɨɬɤɪɵɬɨɦ ɫɢɫɬɟɦɚ ɜɨɡɞɭɯɟ. 

ɉɪɨɜɟɪɤɭ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɤɨɪɨɧɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɢɡɜɨɞɢɦ, ɭɫɬɪɨɣɫɬɜɨ ɬ.ɤ. ɫɢɫɬɟɦɚ ɜɵɛɪɚɧɧɨɟ ɫɟɱɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɨɥɶɲɟ ɫɢɫɬɟɦɚ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɞɚɧɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 2

minq 70  ɦɦ

[1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 1.18, ɫ. 20]. 

 

Ɍɚɛɥɢɰɚ 1.29 – ȼɵɛɨɪ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɟɪɤɚ ɝɢɛɤɢɯ ɲɢɧ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɩɪɨɜɨɞɨɜ 

 

Ɉɩɢɫɚɧɢɟ ɰɟɩɟɣ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Ɍɢɩ ɭɫɬɪɨɣɫɬɜɨ 
ɩɪɨɜɨɞɧɢɤɚ 

2

ɧɨɦq , ɦɦ  

(Ⱥ/ɋ) 
, 

ɤȺ 

Ɇɚɫɫɚ 1 ɤɦ, ɤɝ 

Ⱥɥɸɦɢɧɢɟɜɨɣ 
ɱɚɫɬɢ 

ɋɬɚɥɢ 
ɫɟɪɞɟɱɧɢɤɚ 

1 2 3 4 5 6 

Ɋɍ ɋɇ 220 ɤȼ Ⱥɋ 240/32 244,0/31,7 1,210 673 248 

ȼɵɜɨɞɵ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɛɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ⱥɋ 120/19 118,0/18,8 0,780 324 147 

 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɵ 1.29. 

эɤ
2

q ,

ɦɦ  

max ,I
 

ɤȺ 
Ɋɚɫɫɬɨɹɧɢɟ ɫɢɫɬɟɦɚ ɦɟɠɞɭ ɮɚɡɚɦɢ, ɫɢɫɬɟɦɚ ɦ 

7 8 9 

- 0,918 3 

656 0,691 3 

ɞɨɩI
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1.10.2 ȼɵɛɨɪ ɤɨɦɩɥɟɤɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɩɪɨɜɨɞɚ ɞɥɹ ɫɢɫɬɟɦɚ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ 

 

ȼɵɛɢɪɚɟɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨɮɚɡɧɨ – ɷɤɪɚɧɢɪɨɜɚɧɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɩɪɨɜɨɞ ɫɢɫɬɟɦɚ ɦɚɪɤɢ [1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 9.13, 

ɫ. 539]: 

ȽɊɌȿ-20-10000-300 

ɉɪɨɜɟɪɤɚ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɩɪɨɜɨɞɚ: 

max ; 9,533 ɤА 10 ɤА;

; 218,14 ɤА 300 ɤА

ɧɨɦ

ɭɞ ɞɢɧ

I I

i i

  

  
 

 

ȼ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɟ 1.30 ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɢɫɬɟɦɚ ɦɚɪɤɚ ɫɢɫɬɟɦɚ ɢ ɩɚɪɚɦɟɬɪɵ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɩɪɨɜɨɞɚ. 

 

Ɍɚɛɥɢɰɚ 1.30 – ȼɵɛɨɪ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɟɪɤɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨɮɚɡɧɨ–ɷɤɪɚɧɢɪɨɜɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɩɪɨɜɨɞɚ 

Ɍɢɩ 
ɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ ɭɫɬɪɨɣɫɬɜɨ 
ɬɨɤɨɩɪɨɜɨɞɚ 

  
ɤȺ 

ɭɫɬU
, 

ɤȼ 

ɭɞi
, 

ɤȺ 

Ɍɢɩ ɫɢɫɬɟɦɚ ɜɫɬɪɨɟɧɧɵɯ ɫɢɫɬɟɦɚ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 

1 2 3 4 5 6 7 8 

ɌȽȼ–200–
2Ɇɍ3 

ȽɊɌȿ-20-

10000-300 

ɪɚɫɱ 9,533 15,75 218,14 Ɍɒ-20-

10000/5 
ɁɇɈɆ-15 ɤɚɬɚɥ. 10 20 300 

 

 

1.11 Ɉɩɢɫɚɧɢɟ ɮɨɪɦɵ ɨɩɟɪɚɬɢɜɧɨɝɨ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɱɚɫɬɶɸ ɨɛɴɟɤɬɚ 

 

Ɉɩɟɪɚɬɢɜɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɢɫɬɟɦɚ ɜɤɥɸɱɚɟɬ ɫɢɫɬɟɦɚ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ: 

1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɩɥɚɧɨɦ ɫɢɫɬɟɦɚ ɜɵɪɚɛɨɬɤɢ ɷɧɟɪɝɢɢ, ɨɛɟɫɩɟɱɟɧɢɟ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɤɚɱɟɫɬɜɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɫɢɫɬɟɦɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ; 

2. ɇɚɛɥɸɞɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɨɫɧɨɜɧɨɝɨ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ ɭɫɬɪɚɧɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɧɨɪɦɚɥɶɧɨɫɬɟɣ ɫɢɫɬɟɦɚ ɜ ɟɝɨ ɪɚɛɨɬɟ; 

3. Ɉɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɢɫɬɟɦɚ ɢɡɦɟɧɟɧɢɟɦ ɪɟɠɢɦɚ, ɫɢɫɬɟɦɚ 

ɜɵɜɨɞɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɚ ɜ ɪɟɦɨɧɬ ɫɢɫɬɟɦɚ ɢ ɞɪ.; 

,maxI
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4. Ʌɢɤɜɢɞɚɰɢɸ ɚɜɚɪɢɣ. 

 

ɓɢɬɨɦ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɡɵɜɚɟɬɫɹ ɫɢɫɬɟɦɚ ɭɫɬɪɨɣɫɬɜɨ, ɫɨɞɟɪɠɚɳɟɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɬɪɨɣɫɬɜɨ 

ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɬɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ (ɩɪɢɛɨɪɵ, 

ɚɩɩɚɪɚɬɵ ɫɢɫɬɟɦɚ ɢ ɤɥɸɱɢ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ, ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɵ ɫɢɝɧɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɚ ɢ ɤɨɧɬɪɨɥɹ). 

Ɋɚɡɥɢɱɚɸɬ ɫɢɫɬɟɦɚ ɦɟɫɬɧɵɟ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɱɧɵɟ, ɰɟɧɬɪɚɥɶɧɵɟ ɫɢɫɬɟɦɚ ɢ ɝɥɚɜɧɵɟ ɳɢɬɵ ɫɢɫɬɟɦɚ 

ɭɩɪɚɜɥɟɧɢɹ. 

ɇɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɱɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ Ʉɗɋ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɱɧɵɟ ɳɢɬɵ ɫɢɫɬɟɦɚ 

ɭɩɪɚɜɥɟɧɢɹ (Ȼɓɍ) ɫɢɫɬɟɦɚ ɢ ɰɟɧɬɪɚɥɶɧɵɣ ɳɢɬ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ (ɐɓɍ). ɋ Ȼɓɍ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɨɢɡɜɨɞɹɬɫɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɟ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɦɢ ɨɞɧɨɝɨ ɫɢɫɬɟɦɚ ɢɥɢ ɞɜɭɯ ɫɦɟɠɧɵɯ 

ɷɧɟɪɝɨɛɥɨɤɨɜ, ɫɢɫɬɟɦɚ ɜɤɥɸɱɚɹ ɫɢɫɬɟɦɚ ɢɯ ɫɨɛɫɬɜɟɧɧɵɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞɵ, ɚ ɭɫɬɪɨɣɫɬɜɨ ɬɚɤɠɟ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɚ ɢ 

ɤɨɧɬɪɨɥɶ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɤɨɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɢɧ. 

ɋ ɰɟɧɬɪɚɥɶɧɨɝɨ ɳɢɬɚ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɚ 

ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨɜɵɲɟɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɣ, ɪɟɡɟɪɜɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞ, ɪɟɡɟɪɜɧɵɯ ɫɢɫɬɟɦɚ ɦɚɝɢɫɬɪɚɥɟɣ, ɚ ɭɫɬɪɨɣɫɬɜɨ ɬɚɤɠɟ ɤɨɨɪɞɢɧɢɪɭɟɬɫɹ ɪɚɛɨɬɚ 

ɷɧɟɪɝɨɛɥɨɤɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

Ƚɥɚɜɧɵɟ ɫɢɫɬɟɦɚ ɢ ɰɟɧɬɪɚɥɶɧɵɟ ɳɢɬɵ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫɨɜɪɟɦɟɧɧɵɯ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɪɚɡɦɟɳɚɸɬɫɹ ɫɢɫɬɟɦɚ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɨ ɩɨɦɟɳɟɧɢɢ ɫɢɫɬɟɦɚ ɜ ɝɥɚɜɧɨɦ ɤɨɪɩɭɫɟ 

ɫɨ ɫɬɨɪɨɧɵ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɬɨɹɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɨɪɰɚ ɫɢɫɬɟɦɚ ɢɥɢ ɫɢɫɬɟɦɚ ɜɛɥɢɡɢ ɨɬɤɪɵɬɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚ 

ɭɫɬɪɨɣɫɬɜ. 

Ȼɓɍ ɪɚɡɦɟɳɚɸɬ ɫɢɫɬɟɦɚ ɜ ɝɥɚɜɧɨɦ ɤɨɪɩɭɫɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫɢɫɬɟɦɚ ɦɟɠɞɭ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɢɧɧɵɦ ɫɢɫɬɟɦɚ 

ɢ ɤɨɬɟɥɶɧɵɦ ɨɬɞɟɥɟɧɢɹɦɢ. Ɉɛɵɱɧɨ ɫ ɨɞɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɱɧɨɝɨ ɳɢɬɚ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɢɫɬɟɦɚ 

ɭɩɪɚɜɥɟɧɢɟ ɞɜɭɦɹ ɷɧɟɪɝɨɛɥɨɤɚɦɢ. 

 

1.12 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɫɢɫɬɟɦɵ 

 

1.12.1 ȼɵɛɨɪ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ 

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɨɜ 

 

Ɉɩɢɲɟɦ ɨɛɴɟɦ ɫɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɣ ɫɢɫɬɟɦɚ ɜ ɰɟɩɹɯ Ʉɗɋ ɫɢɫɬɟɦɚ ɜ ɫɢɫɬɟɦɚ ɜɢɞɟ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɵ 1.31 [14, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 4.11, ɫ. 
362]. 
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Ɍɚɛɥɢɰɚ 1.31 – Ʉɨɧɬɪɨɥɶɧɨ – ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ Ʉɗɋ 

№ 
ɩ/ɩ. ɐɟɩɶ 

Ɇɟɫɬɨ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ ɭɫɬɪɨɣɫɬɜɨ 
ɩɪɢɛɨɪɨɜ 

ɉɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɨɜ ɉɪɢɦɟɱɚɧɢɹ 

1 
Ȼɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɭɫɬɪɨɣɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

Ƚɟɧɟɪɚɬɨɪ 

ɋɬɚɬɨɪ 

Ⱥɦɩɟɪɦɟɬɪ ɫɢɫɬɟɦɚ ɜ ɤɚɠɞɨɣ 
ɮɚɡɟ, ɫɢɫɬɟɦɚ ɜɨɥɶɬɦɟɬɪ, ɫɢɫɬɟɦɚ 
ɜɚɬɬɦɟɬɪ, ɫɢɫɬɟɦɚ ɜɚɪɦɟɬɪ, 
ɫɱɟɬɱɢɤ ɚɤɬɢɜɧɨɣ 
ɷɧɟɪɝɢɢ, ɞɚɬɱɢɤ 
ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɚ ɢ 

ɪɟɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɚ 
ɦɨɳɧɨɫɬɢ. 
Ɋɟɝɢɫɬɪɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɨ 
ɩɪɢɛɨɪɵ: ɫɢɫɬɟɦɚ ɜɚɬɬɦɟɬɪ, 
ɚɦɩɟɪɦɟɬɪ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ 
ɜɨɥɶɬɦɟɬɪ − 

Ɋɨɬɨɪ 

Ⱥɦɩɟɪɦɟɬɪ, ɫɢɫɬɟɦɚ 
ɜɨɥɶɬɦɟɬɪ. 
ȼɨɥɶɬɦɟɬɪ ɫɢɫɬɟɦɚ ɜ ɰɟɩɢ 
ɨɫɧɨɜɧɨɝɨ ɫɢɫɬɟɦɚ ɢ 

ɪɟɡɟɪɜɧɨɝɨ ɫɢɫɬɟɦɚ 
ɜɨɡɛɭɞɢɬɟɥɟɣ. 
Ɋɟɝɢɫɬɪɢɪɭɸɳɢɣ 
ɚɦɩɟɪɦɟɬɪ 

Ȼɥɨɱɧɵɣ ɭɫɬɪɨɣɫɬɜɨ 
ɬɪɚɧɫ-

ɮɨɪɦɚɬɨɪ 

ɇɇ − 

ȼɇ Ⱥɦɩɟɪɦɟɬɪ 

2 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɫɜɹɡɢ Ɋɍ ɪɚɡɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɩɪɹɠɟɧɢɣ 

Ⱥɜɬɨɬɪɚɧɫ-

ɮɨɪɦɚɬɨɪ 
ɋɇ 

Ⱥɦɩɟɪɦɟɬɪ, ɫɢɫɬɟɦɚ ɜɚɬɬɦɟɬɪ ɫɢɫɬɟɦɚ 
ɢ ɫɢɫɬɟɦɚ ɜɚɪɦɟɬɪ ɫ 
ɞɜɭɫɬɨɪɨɧɧɟɣ ɲɤɚɥɨɣ 

− 

3 Ʌɢɧɢɢ 220 ɤȼ − 

Ⱥɦɩɟɪɦɟɬɪ, ɫɢɫɬɟɦɚ 
ɜɚɬɬɦɟɬɪ, ɫɢɫɬɟɦɚ ɜɚɪɦɟɬɪ, 
ɪɚɫɱɟɬɧɵɟ ɫɱɟɬɱɢɤɢ 
ɚɤɬɢɜɧɨɣ ɫɢɫɬɟɦɚ ɢ 

ɪɟɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɬɭɩɢɤɨɜɵɯ ɭɫɬɪɨɣɫɬɜɨ 
ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ 
ɥɢɧɢɹɯ 

Ⱦɥɹ ɥɢɧɢɣ ɫ ɭɫɬɪɨɣɫɬɜɨ 
ɩɨɮɚɡɧɵɦ ɫɢɫɬɟɦɚ 
ɭɩɪɚɜɥɟɧɢɟɦ ɫɢɫɬɟɦɚ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɭɫɬɪɨɣɫɬɜɨ 
ɬɪɢ ɚɦɩɟɪɦɟɬɪɚ 

4 
ɋɛɨɪɧɵɯ ɲɢɧ 220 

ɤȼ 

ɇɚ ɤɚɠɞɨɣ ɫɟɤɰɢɢ ɫɢɫɬɟɦɚ 
ɢɥɢ ɫɢɫɬɟɦɟ ɲɢɧ 

ȼɨɥɶɬɦɟɬɪ ɫ 
ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɞɥɹ ɫɢɫɬɟɦɚ 
ɢɡɦɟɪɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɯ ɫɢɫɬɟɦɚ 
ɦɟɠɞɭɮɚɡɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɧɚɩɪɹɠɟɧɢɣ; 
ɪɟɝɢɫɬɪɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɨ 
ɩɪɢɛɨɪɵ: 
ɱɚɫɬɨɬɨɦɟɪ, ɫɢɫɬɟɦɚ 
ɜɨɥɶɬɦɟɬɪ 

− 
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ɉɪɢɜɟɞɟɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɭɤɜɟɧɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɨɜ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɟ 1.32. 

   Ɍɚɛɥɢɰɚ 1.32 – Ȼɭɤɜɟɧɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɨɜ 

Ɉɛɨɡɧɚɱɟɧɢɟ Ɉɩɢɫɚɧɢɟ 

PA ɉɨɤɚɡɵɜɚɸɳɢɣ (ɫɬɪɟɥɨɱɧɵɣ) ɚɦɩɟɪɦɟɬɪ 

PV ɉɨɤɚɡɵɜɚɸɳɢɣ (ɫɬɪɟɥɨɱɧɵɣ) ɫɢɫɬɟɦɚ ɜɨɥɶɬɦɟɬɪ 

PW ɉɨɤɚɡɵɜɚɸɳɢɣ (ɫɬɪɟɥɨɱɧɵɣ) ɫɢɫɬɟɦɚ ɜɚɬɬɦɟɬɪ 

PVA ɉɨɤɚɡɵɜɚɸɳɢɣ (ɫɬɪɟɥɨɱɧɵɣ) ɫɢɫɬɟɦɚ ɜɚɪɦɟɬɪ 

PI ɋɱɟɬɱɢɤ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ 

PK ɋɱɟɬɱɢɤ ɪɟɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ 

UP Ⱦɚɬɱɢɤ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ 

UQ Ⱦɚɬɱɢɤ ɪɟɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ 

Ɏɂɉ Ɏɢɤɫɢɪɭɸɳɢɣ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪ 

PF ɉɨɤɚɡɵɜɚɸɳɢɣ (ɫɬɪɟɥɨɱɧɵɣ) ɱɚɫɬɨɬɨɦɟɬɪ 

ɊɈ Ɉɫɰɢɥɥɨɝɪɚɮ 

PS ɋɢɧɯɪɨɧɨɫɤɨɩ 

PSA Ɋɟɝɢɫɬɪɢɪɭɸɳɢɣ ɚɦɩɟɪɦɟɬɪ 

PSV Ɋɟɝɢɫɬɪɢɪɭɸɳɢɣ ɫɢɫɬɟɦɚ ɜɨɥɶɬɦɟɬɪ 

PSW Ɋɟɝɢɫɬɪɢɪɭɸɳɢɣ ɫɢɫɬɟɦɚ ɜɚɬɬɦɟɬɪ 

PSVA Ɋɟɝɢɫɬɪɢɪɭɸɳɢɣ ɫɢɫɬɟɦɚ ɜɚɪɦɟɬɪ 

PSF Ɋɟɝɢɫɬɪɢɪɭɸɳɢɣ ɱɚɫɬɨɬɨɦɟɬɪ 

 

 

ɉɪɢɜɟɞɟɦ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɛɨɜɚɧɢɹ ɉɍɗ ɤ ɤɥɚɫɫɭ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɧɨɫɬɢ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɨɜ 

[6, ɝɥɚɜɚ 1.5, ɩɭɧɤɬ 1.5.15; ɝɥɚɜɚ 1.6, ɩɭɧɤɬ 1.6.2] ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɟ 1.33. 

 

Ɍɚɛɥɢɰɚ 1.33 – Ɍɪɟɛɨɜɚɧɢɹ ɉɍɗ ɤ ɤɥɚɫɫɭ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɧɨɫɬɢ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɨɜ 

Ɉɛɴɟɤɬɵ ɫɢɫɬɟɦɚ ɭɱɟɬɚ 

Ɋɚɫɱɟɬɧɵɟ ɫɱɟɬɱɢɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɵ 

ɚɤɬɢɜɧɨɣ Ɋɟɚɤɬɢɜɧɨɣ 

Ƚɟɧɟɪɚɬɨɪɵ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶɸ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɛɨɥɟɟ 50 Ɇȼɬ 

0,5 

ɇɚ ɫɬɭɩɟɧɶ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɧɢɠɟ 
ɫɱɟɬɱɢɤɨɜ 
ɚɤɬɢɜɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ʉɥɚɫɫ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɧɨɫɬɢ ɫɢɫɬɟɦɚ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɨɜ 
ɞɨɥɠɟɧ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɵɬɶ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɯɭɠɟ 2,5 

Ƚɟɧɟɪɚɬɨɪɵ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶɸ 12-

50 Ɇȼɬ 
1 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶɸ 
63 Ɇȼ·Ⱥ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ ɜɵɲɟ 

0,5 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶɸ 
10-40 Ɇȼ·Ⱥ 

1 
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ȼɵɛɟɪɟɦ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɵ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɜɟɞɟɦ ɫɢɫɬɟɦɚ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ 

ɬɚɛɥɢɰɟ 1.34 [1, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ.6.26, ɫ. 387; 2, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. ɉ4.7]. 

Ɍɚɛɥɢɰɚ 1.34 –ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɨɜ 
ɉ

ɪɢ
ɛɨ

ɪ 

Ɍɢɩ 

Ʉ
ɥɚ

ɫɫ
 ɭɫɬɪɨɣɫɬɜɨ 

ɬɨ
ɱɧ

ɨɫ
ɬɢ

 ɉɨɬɪɟɛɥɹɟɦɚɹ ɫɢɫɬɟɦɚ 
ɦɨɳɧɨɫɬɶ ɨɞɧɨɣ 

ɨɛɦɨɬɤɢ, ȼ.Ⱥ (ȼɬ) 

Ⱦɥɹ ɨɛɦɨɬɤɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 

ɑɢɫɥɨ 
ɨɛɦɨ-ɭɫɬɪɨɣɫɬɜɨ 

ɬɨɤ 
 

 

 

ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɇɚɩɪɹɠɟɧɢɹ Ɍɨɤɚ P, ȼɬ Q, ɫɢɫɬɟɦɚ ɜɚɪ 

1 2 3 4 5 6 7 8 9 10 

PA ɗ-350 1,5 - 0,5 1 - - - - 

PV ɗ-335 1,0 2 - 1 0 1 2 - 

PW Ⱦ-335 1,5 1,5 0,5 2 0 1 3 - 

PVA Ⱦ-335 1,5 1,5 0,5 2 0 1 3 - 

PI ɂ-680 0,5 2 2,5 2 0,925 0,38 4 9,7 

PK ɂ-689 1,5 3 2,5 2 0,925 0,38 6 14,5 

UP ȿ-849 0,5 10 1 - 0 1 10 - 

UQ ȿ-830 0,5 10 1 - 0 1 10 - 

PF ɗ-352 2,5 1 - 1 0 1 1 - 

PSA ɇ-393 1,5 - 10 1 - - - - 

PSV ɇ-393 1,5 10 - 1 0 1 10 - 

PSW ɇ-395 1,5 10 10 2 0 1 10 - 

PSVA ɇ-395 1,5 10 10 2 0 1 10 - 

PSF ɇ-397 0,5 7 - 1 0 1 7 - 

 

Ɋɚɫɫɱɢɬɚɟɦ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɥɹɟɦɭɸ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɚɦɢ[2, c. 

377]: 

ȼ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɟ 1.35 ɭɫɬɪɨɣɫɬɜɨ ɩɨɤɚɡɚɧɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɟɣ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɥɹɟɦɵɯ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɜɵɦɢ 

ɨɛɦɨɬɤɚɦɢ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɨɜ. 

 

Ɍɚɛɥɢɰɚ 1.35 –  Ɇɨɳɧɨɫɬɶ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɥɹɟɦɚɹ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɨɜɵɦɢ ɨɛɦɨɬɤɚɦɢ 

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɨɜ 

ɉɪɢɛɨɪ Ɍɢɩ 

Ȼɥɨɱɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɫɬɨɪɨɧɚ ȼɇ 220 ɤȼ 

Ʌɢɧɢɹ 220 ɤȼ 

Ɏɚɡɚ Ⱥ Ɏɚɡɚ ȼ Ɏɚɡɚ ɋ Ɏɚɡɚ Ⱥ Ɏɚɡɚ ȼ Ɏɚɡɚ ɋ 

1 2 3 4 5 6 7 8 

Ⱥɦɩɟɪɦɟɬɪ ɗ-350 − 0,5 − − 0,5 − 

ȼɚɬɬɦɟɬɪ Ⱦ-335 − − − 0,5 − 0,5 

ȼɚɪɦɟɬɪ Ⱦ-335 − − − 0,5 − 0,5 

sin cos
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ɋɱɟɬɱɢɤ ɚɤɬɢɜɧɨɣ 
ɷɧɟɪɝɢɢ 

 

ɂ-680 − − − 2,5 − 2,5 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.35 

 

ɋɱɟɬɱɢɤ  
ɪɟɚɤɬɢɜɧɨɣ 
ɷɧɟɪɝɢɢ 

ɂ-689 − − − 2,5 − 2,5 

ɂɬɨɝɨ: − 0,5 − 6 0,5 6 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɵ 1.35 

ɉɪɢɛɨɪ Ɍɢɩ 

Ⱥɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɜɹɡɢ ɫɬɨɪɨɧɚ ɋɇ 220 

ɤȼ 

Ɏɚɡɚ Ⱥ Ɏɚɡɚ ȼ Ɏɚɡɚ ɋ 

1 2 3 4 5 

Ⱥɦɩɟɪɦɟɬɪ ɗ-350 − 0,5 − 

ȼɚɬɬɦɟɬɪ Ⱦ-335 0,5 − 0,5 

ȼɚɪɦɟɬɪ Ⱦ-335 0,5 − 0,5 

ɋɱɟɬɱɢɤ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ ɂ-680 − − − 

ɋɱɟɬɱɢɤ ɪɟɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ ɂ-689 − − − 

ɂɬɨɝɨ: 1 0,5 1 

 

Ɍɚɛɥɢɰɚ 1.36–Ɇɨɳɧɨɫɬɶ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɥɹɟɦɚɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɚɦɢ ɫ ɨɛɦɨɬɤɚɦɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 

ɉɪɢɛɨɪ Ɍɢɩ 

Ʌɢɧɢɹ 220 ɤȼ 

Ʉɨɥ-ɫɢɫɬɟɦɚ ɜɨ ɭɫɬɪɨɣɫɬɜɨ 
ɩɪɢɛɨɪɨɜ 

Ɋ, ȼɬ Q, ɫɢɫɬɟɦɚ ɜɚɪ 

1 2 3 4 5 

ȼɨɥɶɬɦɟɬɪ ɗ-335 − − − 

ȼɚɬɬɦɟɬɪ Ⱦ-335 6 18 − 

ȼɚɪɦɟɬɪ Ⱦ-335 6 18 − 

ɋɱɟɬɱɢɤ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ ɂ-680 6 24 58,2 

ɋɱɟɬɱɢɤ ɪɟɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ ɂ-689 6 36 87 

Ɋɟɝɢɫɬɪɢɪɭɸɳɢɣ ɫɢɫɬɟɦɚ ɜɨɥɶɬɦɟɬɪ ɇ-393 − − − 

Ɋɟɝɢɫɬɪɢɪɭɸɳɢɣ ɱɚɫɬɨɬɨɦɟɪ ɇ-397 − − − 

ɂɬɨɝɨ:  96 145,2 
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ɉɪɨɞɨɥɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɵ 1.36 

ɉɪɢɛɨɪ Ɍɢɩ 

Ⱥɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɜɹɡɢ 
ɫɬɨɪɨɧɚ ɋɇ 220 ɤȼ 

ɋɛɨɪɧɵɟ ɲɢɧɵ 220 ɤȼ 

Ʉɨɥ-ɫɢɫɬɟɦɚ ɜɨ ɭɫɬɪɨɣɫɬɜɨ 
ɩɪɢɛɨɪɨɜ 

Ɋ, ȼɬ Q, ɫɢɫɬɟɦɚ ɜɚɪ 
Ʉɨɥ-ɫɢɫɬɟɦɚ ɜɨ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɢɛɨɪɨɜ 
Ɋ, ȼɬ Q, ɫɢɫɬɟɦɚ ɜɚɪ 

1 2 6 7 8 9 10 11 

ȼɨɥɶɬɦɟɬɪ ɗ-335 − − − 1 2 − 

ȼɚɬɬɦɟɬɪ Ⱦ-335 2 6 − − − − 

ȼɚɪɦɟɬɪ Ⱦ-335 2 6 − − − − 

ɋɱɟɬɱɢɤ ɚɤɬɢɜɧɨɣ 
ɷɧɟɪɝɢɢ 

ɂ-680 − − − − − − 

ɋɱɟɬɱɢɤ 
ɪɟɚɤɬɢɜɧɨɣ 
ɷɧɟɪɝɢɢ 

ɂ-689 − − − − − − 

Ɋɟɝɢɫɬɪɢɪɭɸɳɢɣ ɫɢɫɬɟɦɚ 
ɜɨɥɶɬɦɟɬɪ 

ɇ-393 − − − 1 10 − 

Ɋɟɝɢɫɬɪɢɪɭɸɳɢɣ 
ɱɚɫɬɨɬɨɦɟɪ 

ɇ-397 − − − 1 7 − 

ɂɬɨɝɨ:  12 −  19 − 

 

 

I. ȼɵɛɨɪ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ: 

ɍɫɥɨɜɢɹ ɫɢɫɬɟɦɚ ɜɵɛɨɪɚ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɟɪɤɢ ɌȺ: 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɫɢɫɬɟɦɚ ɜɵɛɢɪɚɸɬ: 

 ɉɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɸ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ 

;ɭɫɬ ɧɨɦU U  

 ɉɨ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɭ 

1 max 1;ɧɨɪɦ ɧɨɦ ɧɨɦI I I I   

ɇɨɦɢɧɚɥɶɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ ɞɨɥɠɟɧ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɵɬɶ ɤɚɤ ɫɢɫɬɟɦɚ ɦɨɠɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɢɠɟ ɤ ɪɚɛɨɱɟɦɭ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɭ ɫɢɫɬɟɦɚ 

ɭɫɬɚɧɨɜɤɢ, ɭɫɬɪɨɣɫɬɜɨ ɬɚɤ ɤɚɤ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɞɨɝɪɭɡɤɚ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɜɨɞɢɬ ɤ ɫɢɫɬɟɦɚ ɭɜɟɥɢɱɟɧɢɸ ɭɫɬɪɨɣɫɬɜɨ 

ɩɨɝɪɟɲɧɨɫɬɟɣ; 

 ɉɨ ɤɨɧɫɬɪɭɤɰɢɢ ɫɢɫɬɟɦɚ ɢ ɤɥɚɫɫɭ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɧɨɫɬɢ; 

 ɉɨ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ 



67 

 

12 ; ,ɭ эɞ ɧɨɦ ɭ ɞɢɧi k I i i   

ɝɞɟ iɭ – ɫɢɫɬɟɦɚ ɭɞɚɪɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ ɄɁ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɪɚɫɱɟɬɭ; kɷɞ – ɤɪɚɬɧɨɫɬɶ 

ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɤɚɬɚɥɨɝɭ; I1ɧɨɦ – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɵɣ 

ɩɟɪɜɢɱɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ; iɞɢɧ – ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ 

ɫɬɨɣɤɨɫɬɢ; 

 ɉɨ ɭɫɬɪɨɣɫɬɜɨ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ 

2 2

1( ) ; ,ɤ ɬ ɧɨɦ ɬɟɪ ɤ ɬɟɪ ɬɟɪȼ k I t ȼ I t   

ɝɞɟ Вɤ – ɭɫɬɪɨɣɫɬɜɨ ɬɟɩɥɨɜɨɣ ɫɢɫɬɟɦɚ ɢɦɩɭɥɶɫ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɪɚɫɱɟɬɭ; kɬ – ɤɪɚɬɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɨ ɬɟɪɦɢɱɟɫɤɨɣ 

ɫɬɨɣɤɨɫɬɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɤɚɬɚɥɨɝɭ; tɬɟɪ – ɫɢɫɬɟɦɚ ɜɪɟɦɹ ɭɫɬɪɨɣɫɬɜɨ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɤɚɬɚɥɨɝɭ; Iɬɟɪ –

 ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ ɭɫɬɪɨɣɫɬɜɨ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ; 

 ɉɨ ɫɢɫɬɟɦɚ ɜɬɨɪɢɱɧɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɟ 

2 2 ,ɧɨɦZ Z  

ɝɞɟZ2 – ɫɢɫɬɟɦɚ ɜɬɨɪɢɱɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɚ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ; Z2ɧɨɦ – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɚɹ 
ɞɨɩɭɫɬɢɦɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɚ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɫɢɫɬɟɦɚ ɜ ɫɢɫɬɟɦɚ ɜɵɛɪɚɧɧɨɦ ɤɥɚɫɫɟ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɧɨɫɬɢ. 
 

ɉɪɢɜɟɞɟɦ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɛɨɜɚɧɢɹ ɉɍɗ ɤ ɤɥɚɫɫɚɦ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɧɨɫɬɢ ɌȺ [6]. 

 

Ɍɚɛɥɢɰɚ 1.37–Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɥɚɫɫɭ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɧɨɫɬɢ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɇɚɡɧɚɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɧɨɫɬɢ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

Ɋɚɫɱɟɬɧɵɟ ɫɱɟɬɱɢɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

0,5; 1 ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɨɥɟɟ 0,5 

2 1 

ɂɡɦɟɪɟɧɢɟ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚ ɜɟɥɢɱɢɧ 

1 0,5 

1,5 ɞɨɩɭɫɤɚɟɬɫɹ 1,0 

2,5 ɞɨɩɭɫɤɚɟɬɫɹ 3,0 
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Ɍɚɛɥɢɰɚ 1.38 – ɉɚɪɚɦɟɬɪɵ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ 

Ɇ
ɟɫ

ɬɨ
 ɫɢɫɬɟɦɚ ɭ

ɫɬ
ɚɧ

ɨɜ
ɤɢ

 

Ɍɢ
ɩ 

Ɍɢ
ɩ 

ɩɚ
ɪɚ

ɦɟ
ɬɪ

ɨɜ
 

ɭɫɬ
ɧɨɦ

U

ɤȼ 

max
1ɧɨɦ

I  

ɤȺ 

Ʉ
ɥɚ

ɫɫ
 ɭɫɬɪɨɣɫɬɜɨ ɬ

ɨɱ
ɧɨ

ɫɬ
ɢ ɋɬɨɣɤɨɫɬɶ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ 

Ʉ.Ɂ. 

ɇɨɦɢɧɚɥɶɧ
ɵɟ ɫɢɫɬɟɦɚ 

ɜɬɨɪɢɱɧɵɟ 

ɑɢ
ɫɥ

ɨ 
ɫɢɫɬɟɦɚ ɜɬ

ɨɪ
 

ɨɛ
ɦɨ

ɬɨ
ɤ 

ɷɥɟɤɬɪɨɞɢɧɚɦ
ɢɱɟɫɤɚɹ, ɤȺ 

ɭɫɬɪɨɣɫɬɜɨ 
ɬɟ

ɪɦ
ɢɱ

ɟɫ
ɤɚ

ɹ,
 ɤ

Ⱥ
2
·ɫ

 
ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚ
ɝɪ

ɭɡ
ɤɚ

, Ɉ
ɦ 

ɭɫɬɪɨɣɫɬɜɨ ɬɨ
ɤ,

 Ⱥ
 

ȼɵɜɨɞɵ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɛɥɨɱɧɨɝɨ 

ɝɟɧɟɪɚɬɨɪɚ 
210 Ɇȼɬ 

Ɍɉ20-

10000/5 

Ɋɚɫɱ 15,75 9,533 1 218 3178 

1,2 5 
0,2/10

Ɋ 
Ʉɚɬ 20 10 0,2 220 7680 

Ʌɢɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɧɚɝɪɭɡɤɢ 
220 ɤȼ 

ɌɎɁɆ 
220-ɍ1 

Ɋɚɫɱ 220 0,091 1 - - 
0,8 5 

0,5/10

Ɋ/ 
10Ɋ Ʉɚɬ 220 1 0,5 100 4610 

Ȼɥɨɱɧɵɣ ɭɫɬɪɨɣɫɬɜɨ 
ɬɪɚɧɫ-

ɮɨɪɦɚɬɨɪ, 
ɫɬɨɪɨɧɚ ȼɇ 

220 ɤȼ 

ɌȼɌ 

220-I-

1000/5 

Ɋɚɫɱ 220 0,691 1 22,23 
15,6

68 

1,6 5 1/10Ɋ 

Ʉɚɬ 220 1 1 - 1875 

Ⱥɜɬɨɬɪɚɧɫɮ
ɨɪɦɚɬɨɪ 
ɫɜɹɡɢ, 

ɫɬɨɪɨɧɚ ɋɇ 
220 ɤȼ 

ɌȼɌ 

220-I-

1000/5 

Ɋɚɫɱ 220 0,919 1 10,1 4,32 

1,6 5 1/10Ɋ 
Ʉɚɬ 220 1 1 - 1875 

 

 

Ɍɚɛɥɢɰɚ 1.39 – ɉɨɹɫɧɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɭɤɜɟɧɧɨɣ ɫɢɫɬɟɦɚ ɢ ɱɢɫɥɨɜɨɣ ɱɚɫɬɢ 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ 

Ɍɉ20-10000/5ɍ3 ɌɎɁɆ 220Ȼ-III 

Ɍ – ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ; 
ɉ – ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɯɨɞɧɨɣ 

20 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ; 
10000 – ɩɟɪɜɢɱɧɵɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ, 
Ⱥ; 
5 – ɫɢɫɬɟɦɚ ɜɬɨɪɢɱɧɵɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ, Ⱥ. 
ɍ – ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɚ ɜ ɪɚɣɨɧɚɯ ɫ ɫɢɫɬɟɦɚ 
ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ; 
3– ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɚ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɤɪɵɬɵɯ ɭɫɬɪɨɣɫɬɜɨ 
ɩɨɦɟɳɟɧɢɹɯ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɚ 
ɜɟɧɬɢɥɹɰɢɟɣ. 

Ɍ – ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ; 
Ɏ – ɫ ɮɚɪɮɨɪɨɜɨɣ ɫɢɫɬɟɦɚ ɢɡɨɥɹɰɢɟɣ; 
Ɂ – ɫ ɨɛɦɨɬɤɚɦɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɜɟɧɶɟɜɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɢɩɚ; 
Ɇ – ɫɢɫɬɟɦɚ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɣ; 
220 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ; 
Ȼ – ɤɚɬɟɝɨɪɢɹ ɫɢɫɬɟɦɚ ɜɧɟɲɧɟɣ ɫɢɫɬɟɦɚ ɢɡɨɥɹɰɢɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨ 

ɞɥɢɧɟ ɩɭɬɢ ɫɢɫɬɟɦɚ ɭɬɟɱɤɢ; 
III – ɨɛɨɡɧɚɱɟɧɢɟ ɝɚɛɚɪɢɬɚ ɫɢɫɬɟɦɚ ɢɥɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɫɢɫɬɟɦɚ ɜɚɪɢɚɧɬɚ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.39 

ɌȼɌ220-I-1000/5 

Ɍ – ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ; 
ȼ – ɫɢɫɬɟɦɚ ɜɫɬɪɨɟɧɧɵɣ; 
Ɍ – ɞɥɹ ɫɢɥɨɜɵɯ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɢɫɬɟɦɚ ɢ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
220 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɫɬɟɦɚ ɜɜɨɞɚ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ), 
ɤȼ; 
I– ɫɢɫɬɟɦɚ ɜɚɪɢɚɧɬ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɫɢɫɬɟɦɚ ɢɫɩɨɥɧɟɧɢɹ; 
1000 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ ɨɫɧɨɜɧɨɝɨ ɫɢɫɬɟɦɚ ɜɵɜɨɞɚ, Ⱥ; 
5 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɵɣ ɫɢɫɬɟɦɚ ɜɬɨɪɢɱɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ, Ⱥ. 
 

ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɫɢɫɬɟɦɚ ɜɬɨɪɢɱɧɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɢ ɞɥɹ ɨɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ 

[2, ɫ. 376]: 

 

Ɍɚɛɥɢɰɚ 1.40 –Ɋɚɫɱɟɬ ɫɢɫɬɟɦɚ ɜɬɨɪɢɱɧɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɢ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɭɫɬɪɨɣɫɬɜɨ 

ɬɨɤɚ 

ɉɪɢɛɨɪ Ɍɢɩ 
Ʌɢɧɢɹ220 ɤȼ 

Ɏɚɡɚ Ⱥ Ɏɚɡɚ ȼ Ɏɚɡɚ ɋ 

1 2 6 7 8 

Ⱥɦɩɟɪɦɟɬɪ ɗ-350 − 0,5 − 

ȼɚɬɬɦɟɬɪ Ⱦ-335 0,5 − 0,5 

ȼɚɪɦɟɬɪ Ⱦ-335 0,5 − 0,5 

ɋɱɟɬɱɢɤ ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ ɂ-680 2,5 − 2,5 

ɋɱɟɬɱɢɤ ɪɟɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ ɂ-689 2,5 − 2,5 

ɂɬɨɝɨ: 6 0,5 6 

 

ɂɡ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɵ 1.40 ɫɢɫɬɟɦɚ ɜɢɞɧɨ, ɱɬɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɢɛɨɥɟɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɝɪɭɠɟɧɵ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ 

ɮɚɡ Ⱥ ɫɢɫɬɟɦɚ ɢ ɋ. Ɉɛɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɨɜ: 

2

2

6
0,24 Ɉɦ

25

ɩɪɢɛ
ɩɪɢɛ

S
r

I
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ɝɞɟ I2– ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɵɣ ɫɢɫɬɟɦɚ ɜɬɨɪɢɱɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤ. 

Ⱦɨɩɭɫɬɢɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɨɜ: 

2 1,2 0,24 0,1 0,86 Ɉɦɩɪ ɧɨɦ ɩɪɢɛ ɤr Z r r        

ɝɞɟ rɤ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɧɬɚɤɬɨɜ, ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɢɦɚɟɬɫɹ 0,05 Ɉɦ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɞɜɭɯ-ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɯ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɢɛɨɪɚɯ ɫɢɫɬɟɦɚ ɢ 0,1 Ɉɦ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɨɥɶɲɟɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɨɜ. 

Ⱦɥɹ ɥɢɧɢɢ 220 ɤȼ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɦɟɧɹɟɬɫɹ ɤɚɛɟɥɶ ɫ ɚɥɸɦɢɧɢɟɜɵɦɢ ɠɢɥɚɦɢ, 

ɨɪɢɟɧɬɢɪɨɜɨɱɧɚɹ ɞɥɢɧɚ 100 ɫɢɫɬɟɦɚ ɦ, ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɫɢɫɬɟɦɚ ɜɤɥɸɱɟɧɵ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɭɸ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɡɜɟɡɞɭ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɷɬɨɦɭ 100 ɦɪɚɫɱl l  , ɭɫɬɪɨɣɫɬɜɨ ɬɨɝɞɚ ɫɟɱɟɧɢɟ: 

20,0283 100
3,29 ɦɦ

0,86

ɪɚɫɱ

ɩɪ

l
q

r

 
    

ɝɞɟ ρ – ɫɢɫɬɟɦɚ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɚ ɦɚɬɟɪɢɚɥɚ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɨɞɚ. 

ɉɪɢɧɢɦɚɟɦ ɤɨɧɬɪɨɥɶɧɵɣ ɤɚɛɟɥɶ ȺɄɊȼȽ ɫ ɠɢɥɚɦɢ ɫɟɱɟɧɢɟɦ 4 ɫɢɫɬɟɦɚ ɦɦ2
. 

 

Ɍɚɛɥɢɰɚ 1.41 – ɉɚɪɚɦɟɬɪɵ ɤɨɧɬɪɨɥɶɧɨɝɨ ɤɚɛɟɥɹ 

Ɇɟɫɬɨ ɫɢɫɬɟɦɚ 
ɭɫɬɚɧɨɜɤɢ 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ 
ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɚ 
ɜɬɨɪɢɱɧɨɣ 

ɰɟɩɢ 

ɋɯɟɦɚ 
ɫɨɟɞ. 

ɨɛɦɨɬɨɤ 
ɌȺ 

Ɋɚɫɱɟɬɧɵɟ ɫɢɫɬɟɦɚ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɤɨɧɬɪɨɥɶɧɵɯ ɤɚɛɟɥɟɣ ȼɬɨɪɢɱɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɝɪɭɡɤɚ, 
Ɉɦ 

rɩɪɢɛ, 

Ɉɦ 

rɩɪ, 

Ɉɦ 

lɩɪ,  

ɫɢɫɬɟɦɚ ɦ 

lɪɚɫɱ,  

ɫɢɫɬɟɦɚ ɦ 

qɩɪ, ɫɢɫɬɟɦɚ 
ɦɦ2 Ɍɢɩ 

qɤɚɬ, ɫɢɫɬɟɦɚ 
ɦɦ2

 

1 2 3 4 5 6 7 8 9 10 

Ʌɢɧɢɹ 
220ɤȼ 0,24 0,86 

ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɡɜɟɡɞɚ 

100 100 3,29 ȺɄɊȼȽ 4 1,05 

 

Ƚɞɟ ɫɢɫɬɟɦɚ ɜɬɨɪɢɱɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɚ: 

2

0,0283 100
0,24 0,1 1,05 Ɉɦ

4

ɪɚɫɱ
ɩɪ ɩɪɢɛ ɤ ɩɪɢɛ ɤ

l
Z r r r r r

q

 
         

 

ɇɚ ɪɢɫɭɧɤɟ 1.17 ɭɫɬɪɨɣɫɬɜɨ ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɢɛɨɪɨɜ. 
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Ɋɢɫɭɧɨɤ 1.17 – ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɨɜ 

 

 

1.12.2 ȼɵɛɨɪ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 

 

II. ȼɵɛɨɪ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ: 

ɍɫɥɨɜɢɹ ɫɢɫɬɟɦɚ ɜɵɛɨɪɚ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɟɪɤɢ ɌV: 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɢɫɬɟɦɚ ɜɵɛɢɪɚɸɬ: 

 ɉɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɸ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ 

;ɭɫɬ ɧɨɦU U  

 ɉɨ ɤɨɧɫɬɪɭɤɰɢɢ ɫɢɫɬɟɦɚ ɢ ɫɯɟɦɟ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ; 

 ɉɨ ɤɥɚɫɫɭ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɧɨɫɬɢ; 

 ɉɨ ɫɢɫɬɟɦɚ ɜɬɨɪɢɱɧɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɟ 

2 ɧɨɦS S   

ɉɪɢɜɟɞɟɦ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɛɨɜɚɧɢɹ ɉɍɗ ɤ ɤɥɚɫɫɚɦ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɧɨɫɬɢ ɌV [6]. 
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Ɍɚɛɥɢɰɚ 1.42 –  Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɥɚɫɫɭ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɧɨɫɬɢ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 

ɇɚɡɧɚɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ ɭɫɬɪɨɣɫɬɜɨ ɬɨɱɧɨɫɬɢ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

Ɋɚɫɱɟɬɧɵɟ ɫɱɟɬɱɢɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

0,5; 1 ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɨɥɟɟ 0,5 

2 1 

ɂɡɦɟɪɟɧɢɟ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚ ɜɟɥɢɱɢɧ 

1 0,5 

1,5 ɞɨɩɭɫɤɚɟɬɫɹ 1,0 

2,5 ɞɨɩɭɫɤɚɟɬɫɹ 3,0 

 

Ɍɚɛɥɢɰɚ 1.43 – Ɋɚɫɱɟɬ ɫɢɫɬɟɦɚ ɜɬɨɪɢɱɧɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɢ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  
ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 

 

ɉɪɢɛɨɪ Ɍɢɩ 

ɋɛɨɪɧɵɟ ɲɢɧɵ 220 ɤȼ 
Ⱥɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɜɹɡɢ 

ɫɬɨɪɨɧɚ ɋɇ 220 ɤȼ 

Ʉɨɥ-ɫɢɫɬɟɦɚ ɜɨ ɭɫɬɪɨɣɫɬɜɨ 
ɩɪɢɛɨɪɨɜ 

Ɋ, ȼɬ Q, ɫɢɫɬɟɦɚ ɜɚɪ 
Ʉɨɥ-ɫɢɫɬɟɦɚ ɜɨ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɢɛɨɪɨɜ 
Ɋ, ȼɬ Q, ɫɢɫɬɟɦɚ ɜɚɪ 

1 2 3 4 5 6 7 8 

ȼɨɥɶɬɦɟɬɪ ɗ-335 1 2 − − − − 

ȼɚɬɬɦɟɬɪ Ⱦ-335 − − − 2 6 − 

ȼɚɪɦɟɬɪ 

 
Ⱦ-335 − − − 2 6 − 

 

 ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.43 

ɋɱɟɬɱɢɤ 
ɚɤɬɢɜɧɨɣ 

ɗɧɟɪɝɢɢ 

ɂ-680 − − − − − − 

ɋɱɟɬɱɢɤ 
ɪɟɚɤɬɢɜɧɨɣ 
ɷɧɟɪɝɢɢ 

ɂ-689 − − − − − − 

Ɋɟɝɢɫɬɪɢɪɭɸɳɢɣ ɫɢɫɬɟɦɚ 
ɜɨɥɶɬɦɟɬɪ 

ɇ-393 1 10 − − − − 

Ɋɟɝɢɫɬɪɢɪɭɸɳɢɣ 
ɱɚɫɬɨɬɨɦɟɪ 

ɇ-397 1 7 − − − − 

ɂɬɨɝɨ:  19 −  12 − 
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ɉɪɨɞɨɥɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɰɵ 1.43 

ɉɪɢɛɨɪ Ɍɢɩ 

Ʌɢɧɢɹ 220 ɤȼ 
Ɉɛɳɚɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɥɹɟɦɚɹ ɫɢɫɬɟɦɚ 

ɦɨɳɧɨɫɬɶ 

Ʉɨɥ-ɫɢɫɬɟɦɚ ɜɨ ɭɫɬɪɨɣɫɬɜɨ 
ɩɪɢɛɨɪɨɜ 

Ɋ, ȼɬ Q, ɫɢɫɬɟɦɚ ɜɚɪ Ɋ, ȼɬ Q, ɫɢɫɬɟɦɚ ɜɚɪ 

1 2 9 10 11 12 13 

ȼɨɥɶɬɦɟɬɪ ɗ-335 − − − 2 − 

ȼɚɬɬɦɟɬɪ Ⱦ-335 6 18 − 24 − 

ȼɚɪɦɟɬɪ Ⱦ-335 6 18 − 24 − 

ɋɱɟɬɱɢɤ 
ɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ 

ɂ-680 6 24 58,2 24 58,2 

ɋɱɟɬɱɢɤ 
ɪɟɚɤɬɢɜɧɨɣ 
ɷɧɟɪɝɢɢ 

ɂ-689 6 36 87 36 87 

Ɋɟɝɢɫɬɪɢɪɭɸɳɢɣ ɫɢɫɬɟɦɚ 
ɜɨɥɶɬɦɟɬɪ 

ɇ-393 − − − 10 − 

Ɋɟɝɢɫɬɪɢɪɭɸɳɢɣ 
ɱɚɫɬɨɬɨɦɟɪ 

ɇ-397 − − − 7 − 

ɂɬɨɝɨ:  96 145,2 127 145,2 

 

 

Ɋɚɫɫɱɢɬɚɟɦ ɫɢɫɬɟɦɚ ɜɬɨɪɢɱɧɭɸ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɭ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ: 

 

2 2 2 2

2 127 145,2 192,9 В АS P Q       
 

 

Ɍɚɛɥɢɰɚ 1.44 – ȼɵɛɨɪ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɜɟɪɤɚ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɩɪɹɠɟɧɢɹ 

Ɇɟɫɬɨ Ɍɢɩ 

ɋɯɟɦɚ 
ɫɨɟɞɢɧɟɧɢɹ 

ɨɛɦɨɬɨɤ 

 

ɉɚɪɚɦɟɬɪɵ 

Uɭɫɬ/ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦ, 

ɤȼ 

ȼɬɨɪɢɱɧɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɧɚɝɪɭɡɤɚ, ȼ·Ⱥ 

Ʉɥɚɫɫ ɭɫɬɪɨɣɫɬɜɨ 
ɬɨɱɧɨɫɬɢ 

ɋɛɨɪɧɵɟ 
ɲɢɧɵ 220 ɤȼ 

ɇɄɎ-220-

58ɍ1 
1/1/1-0-0 

ɪɚɫɱ. 220 192,9 0,5 

ɤɚɬɚɥ. 220 400 0,5 

 

ɉɨɹɫɧɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɭɤɜɟɧɧɨɣ ɫɢɫɬɟɦɚ ɢ ɱɢɫɥɨɜɨɣ ɱɚɫɬɢ: 

 ɇɄɎ-220-58ɍ1: 

ɇ – ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ; 

Ʉ – ɤɚɫɤɚɞɧɵɣ; 

Ɏ – ɫɢɫɬɟɦɚ ɜ ɮɚɪɮɨɪɨɜɨɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɤɪɵɲɤɟ; 

220 – ɤɥɚɫɫ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ; 

58 – ɝɨɞ ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɫɬɪɭɤɰɢɢ; 
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ɍ – ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɚ ɜ ɪɚɣɨɧɚɯ ɫ ɫɢɫɬɟɦɚ ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ; 

1 – ɞɥɹ ɪɚɛɨɬɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɨɬɤɪɵɬɨɦ ɫɢɫɬɟɦɚ ɜɨɡɞɭɯɟ. 

 

ɂɡɨɛɪɚɡɢɦ ɫɯɟɦɭ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɤɥɸɱɟɧɢɹ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɢ TVɞɥɹ ɫɛɨɪɧɵɯ 

ɲɢɧ[2, ɫ. 356]. 

A

B

C

A B C0

0 a b c ɞa
ɞɯ

 
 

Ɋɢɫ. 1.18 ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɤɥɸɱɟɧɢɹ TV 

 

 

1.13 ȼɵɛɨɪ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚ 

ɭɫɬɪɨɣɫɬɜ 

 

Ɉɩɢɲɟɦ ɫɢɫɬɟɦɚ ɜ ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥɢɱɧɨɦ ɫɢɫɬɟɦɚ ɜɢɞɟ ɫɢɫɬɟɦɚ ɜɨɡɦɨɠɧɵɟ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢɣ ɞɥɹ Ɋɍ, ɫɢɫɬɟɦɚ ɜɯɨɞɹɳɟɝɨ ɫɢɫɬɟɦɚ ɜ ɪɚɫɱɟɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɟ [2, ɫ. 413]. 

 

 

 

 

 

 

 

 

 

 

 

 

Ɍɚɛɥɢɰɚ 1.45 – ɋɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ɋɍ 
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ɇɚɩɪɹɠɟɧɢɟ 
Ɋɍ, ɤȼ 

ɇɚɡɜɚɧɢɟ ɫɯɟɦɵ 
Ɍɪɟɛɨɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɢɫɨɟɞɢɧɟɧɢɣ 

220 

Ɉɞɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɫɟɤɰɢɨɧɢɪɨɜɚɧɧɚɹ 
ɫɢɫɬɟɦɚ ɲɢɧ 

ɉɪɢɦɟɧɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
7-15 

Ɉɞɧɚ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɢ 

ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɚɦɢ ɲɢɧ 

ɉɪɢɦɟɧɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
7-15 

 

Ⱦɜɟ ɪɚɛɨɱɢɟ ɫɢɫɬɟɦɵ 
ɫɛɨɪɧɵɯ ɲɢɧ ɫ ɨɛɯɨɞɧɨɣ, 
ɫ ɨɞɧɢɦ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɟɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 
ɩɪɢɫɨɟɞɢɧɟɧɢɟ 

ɉɪɢɦɟɧɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɫɬɟɦɚ 
ɦɟɧɶɲɟ 12 

 

ȼɵɛɟɪɟɦ ɫɯɟɦɭ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ Ɋɍ. 
 

 

Ɍɚɛɥɢɰɚ 1.46 – ɂɫɩɨɥɶɡɭɟɦɵɟ ɫɯɟɦɵ ɲɢɧ Ɋɍ 

 
ɇɚɩɪɹɠɟɧɢɟ  

Ɋɍ, ɤȼ 
ɉɨɥɧɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɡɜɚɧɢɟ ɫɯɟɦɵ 

220 
Ⱦɜɟ ɪɚɛɨɱɢɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ ɫ ɨɛɯɨɞɧɨɣ, ɫ ɨɞɧɢɦ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɟɦ    

 ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɟ 

 

 

ɉɪɢɜɟɞɟɦ ɫɢɫɬɟɦɚ ɭɩɪɨɳɟɧɧɭɸ ɫɯɟɦɭ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɞɥɹ Ɋɍ ɋɇ: ɫɢɫɬɟɦɚ 

ɜɫɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ, ɫɢɫɬɟɦɚ ɜɫɟ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɢ, ɫɢɫɬɟɦɚ ɜɫɟ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫɢɫɬɟɦɚ ɜ ɫɢɫɬɟɦɚ ɭɩɪɨɳɟɧɧɨɦ ɫɢɫɬɟɦɚ ɜɢɞɟ 

(ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɤɥɨɧɧɚɹ ɱɟɪɬɚ), ɭɫɬɪɨɣɫɬɜɨ ɩɨɤɚɡɚɧɧɭɸ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɪɢɫ. 1.19. 

 

 

 
 

Ɋɢɫɭɧɨɤ 1.19 –ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ Ɋɍ ɋɇ 

220 ɤȼ 

Ɉɩɢɲɟɦ ɞɨɫɬɨɢɧɫɬɜɚ ɫɢɫɬɟɦɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɞɨɫɬɚɬɤɢ ɫɢɫɬɟɦɚ ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɵ [7, ɫ. 338]. 
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 Ⱦɨɫɬɨɢɧɫɬɜɚ: 

1) ȼɨɡɦɨɠɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɨ ɩɨɨɱɟɪɟɞɧɨɝɨ ɪɟɦɨɧɬɚ ɫɛɨɪɧɵɯ ɲɢɧ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɟɡ ɩɟɪɟɪɵɜɚ 

ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ; 

2) ȼɨɡɦɨɠɧɨɫɬɶ ɞɟɥɟɧɢɹ ɫɢɫɬɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɞɜɟ ɱɚɫɬɢ ɫɢɫɬɟɦɚ ɜ ɰɟɥɹɯ ɭɫɬɪɨɣɫɬɜɨ ɩɨɜɵɲɟɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɞɟɠɧɨɫɬɢ; ɞɥɹ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɪɚɫɩɪɟɞɟɥɢɬɶ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɨɜ ɫɢɫɬɟɦɚ ɢ ɥɢɧɢɣ ɫɢɫɬɟɦɚ ɦɟɠɞɭ ɩɟɪɜɨɣ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ ɜɬɨɪɨɣ ɫɢɫɬɟɦɚɦɢ ɲɢɧ ɫɢɫɬɟɦɚ ɢ ɞɟɪɠɚɬɶ 

ɲɢɧɨɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɶ ɫɢɫɬɟɦɚ ɜɤɥɸɱɟɧɧɵɦ; 

3) ȼɨɡɦɨɠɧɨɫɬɶ ɨɝɪɚɧɢɱɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɚ ɄɁ ɫɢɫɬɟɦɚ ɜ ɫɟɬɢ; ɫɢɫɬɟɦɚ ɜ ɷɬɨɦ ɫɥɭɱɚɟ 

ɲɢɧɨɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɶ ɫɥɟɞɭɟɬ ɞɟɪɠɚɬɶ ɨɬɤɥɸɱɟɧɧɵɦ. 

 

 ɇɟɞɨɫɬɚɬɤɢ: 

1) ɉɪɢ ɪɟɦɨɧɬɟ ɨɞɧɨɣ ɫɢɫɬɟɦɚ ɢɡ ɫɢɫɬɟɦ ɲɢɧ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɪɦɚɥɶɧɚɹ ɪɚɛɨɬɚ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ 

ɞɜɭɯ ɫɢɫɬɟɦɚɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɪɭɲɚɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɷɬɨ ɫɢɫɬɟɦɚ ɜɪɟɦɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɶ ɟɟ 

ɫɧɢɠɚɟɬɫɹ; 

2) ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɵɤɚɧɢɢ ɫɢɫɬɟɦɚ ɜ ɲɢɧɨɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɟ ɨɬɤɥɸɱɚɸɬɫɹ ɨɛɟ 

ɫɢɫɬɟɦɵ ɲɢɧ; 

3) ȼ ɫɥɭɱɚɟ ɫɢɫɬɟɦɚ ɜɧɟɲɧɟɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɦɵɤɚɧɢɹ ɫɢɫɬɟɦɚ ɢ ɨɬɤɚɡɚ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɬɤɥɸɱɚɟɬɫɹ ɫɢɫɬɟɦɚ ɲɢɧ; 

4) ɋɥɨɠɧɨɫɬɶ ɫɯɟɦɵ; 

5) ɑɚɫɬɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɫ ɭɫɬɪɨɣɫɬɜɨ ɩɨɦɨɳɶɸ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɫɢɫɬɟɦɚ ɭɜɟɥɢɱɢɜɚɸɬ ɫɢɫɬɟɦɚ 

ɜɟɪɨɹɬɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɨ ɩɨɜɪɟɠɞɟɧɢɣ ɫɢɫɬɟɦɚ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɨɧɟ ɫɛɨɪɧɵɯ ɲɢɧ. 

 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɫɢɫɬɟɦɚ ɜɢɞɚ Ɋɍ ɯɚɪɚɤɬɟɪɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɥɢɱɢɟ ɞɥɹ ɤɚɠɞɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɫɢɫɬɟɦɚ 

ɜɵɤɥɸɱɚɬɟɥɹ ɫɢɫɬɟɦɚ ɢ ɲɢɧɧɵɯ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ. ɉɨɫɥɟɞɧɢɟ ɫɥɭɠɚɬ ɞɥɹ ɫɢɫɬɟɦɚ ɢɡɨɥɹɰɢɢ ɫɢɫɬɟɦɚ 

ɜɵɤɥɸɱɚɬɟɥɟɣ ɨɬ ɫɛɨɪɧɵɯ ɲɢɧ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɫɢɫɬɟɦɚ ɢɯ ɪɟɦɨɧɬɟ ɫɢɫɬɟɦɚ ɢɥɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɢɫɨɟɞɢɧɟɧɢɣ. ɉɪɟɞɭɫɦɨɬɪɟɧ ɲɢɧɨɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɶ QA, ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɲɢɧ ɞɥɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨɜɵɲɟɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɶ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɚ ɭɫɬɪɨɣɫɬɜɨ ɬɚɤɠɟ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ ɫɢɫɬɟɦɚ ɢɡ ɫɢɫɬɟɦ ɫɛɨɪɧɵɯ ɲɢɧ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ 

ɄɁ. 
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Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɫɬɟɦɚ ɜɨɡɦɨɠɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɟɡ ɩɟɪɟɛɨɣɧɨɝɨ ɫɢɫɬɟɦɚ ɜɜɨɞɚ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɟɣ ɫɢɫɬɟɦɚ ɜ 

ɪɟɦɨɧɬ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɚ ɫɛɨɪɧɵɯ ɲɢɧ ɫɢɫɬɟɦɚ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɚ 

ɜɵɤɥɸɱɚɬɟɥɶ Q0. 

 

 ȼɵɜɨɞ ɫɢɫɬɟɦɚ ɜ ɪɟɦɨɧɬ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɹ ɥɢɧɢɢ 

1. ɉɪɨɢɡɜɟɫɬɢ ɭɫɬɪɨɣɫɬɜɨ ɬɳɚɬɟɥɶɧɵɣ ɨɫɦɨɬɪ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɵ ɲɢɧ (Ɉɋɒ). 

2. ɋɧɹɬɶ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɡɟɦɥɟɧɢɟ ɫɢɫɬɟɦɚ ɜ ɰɟɩɢ Ɉɋɒ. 

3. ȼɤɥɸɱɢɬɶ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɫɨ ɫɬɨɪɨɧɵ Ɉɋɒ. 

4. ȼɤɥɸɱɢɬɶ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɫɨ ɫɬɨɪɨɧɵ ɪɚɛɨɱɢɯ ɲɢɧ ɫɢɫɬɟɦɚ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɬɪɨɣɫɬɜɨ 

ɬɨɝɨ, ɨɬ ɤɚɤɨɣ ɲɢɧɵ ɩɢɬɚɟɬɫɹ ɥɢɧɢɹ, ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɶ ɤɨɬɨɪɨɣ ɫɢɫɬɟɦɚ ɜɵɜɨɞɢɬɫɹ ɫɢɫɬɟɦɚ 

ɜ ɪɟɦɨɧɬ. 

5. ɇɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɳɢɬɚɯ Ɉɋɒ ɫɢɫɬɟɦɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɢɫɬɟɦɚ ɦɢɧɢɦɚɥɶɧɵɟ ɫɢɫɬɟɦɚ ɭɫɬɚɜɤɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɭɫɬɪɨɣɫɬɜɨ ɬɨɤɭ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ 

ɜɪɟɦɟɧɢ ɊɁ; ɨɬɤɥɸɱɢɬɶ Ⱥɉȼ. 

6. ȼɤɥɸɱɢɬɶ  ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɶ Ɉɋɒ ɞɥɹ ɤɨɧɬɪɨɥɹ ɫɢɫɬɟɦɚ ɢɡɨɥɹɰɢɢ ɫɢɫɬɟɦɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ 

Ɉɋɒ. 

7. Ɉɬɤɥɸɱɢɬɶ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɶ Ɉɋɒ. 

8. ȼɤɥɸɱɢɬɶ ɪɚɡɴɟɞɢɧɢɬɟɥɶ Ɉɋɒ ɫɢɫɬɟɦɚ ɜ ɰɟɩɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɫɢɫɬɟɦɚ ɜɵɜɨɞɢɦɨɝɨ ɫɢɫɬɟɦɚ ɜ 

ɪɟɦɨɧɬ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɹ. 

9. ɇɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɳɢɬɚɯ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɹ Ɉɋɒ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɢɬɶ ɫɢɫɬɟɦɚ ɭɫɬɚɜɤɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹ, ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɶ ɤɨɬɨɪɨɝɨ ɫɢɫɬɟɦɚ ɜɵɜɨɞɢɬɫɹ ɫɢɫɬɟɦɚ ɜ ɪɟɦɨɧɬ. 

10. ȼɤɥɸɱɢɬɶ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɶ Ɉɋɒ. 

11. Ɉɬɤɥɸɱɢɬɶ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɶ ɫɢɫɬɟɦɚ ɜɵɜɨɞɢɦɵɣ ɫɢɫɬɟɦɚ ɜ ɪɟɦɨɧɬ. 

12. Ɉɬɤɥɸɱɢɬɶ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫɢɫɬɟɦɚ ɜɵɜɨɞɢɦɨɝɨ ɫɢɫɬɟɦɚ ɜ ɪɟɦɨɧɬ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɹ. 

 
 

 

1.14 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɭɠɞ 

 

ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɭɫɬɪɨɣɫɬɜɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ Ʉɗɋ ɨɬɦɟɱɟɧɨ, ɱɬɨ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɧɨɫɬɶɸ ɫɢɫɬɟɦɚ ɦɟɯɚɧɢɡɢɪɨɜɚɧɨ. Ȼɨɥɶɲɨɟ 
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ɤɨɥɢɱɟɫɬɜɨ ɫɢɫɬɟɦɚ ɦɟɯɚɧɢɡɦɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɛɨɬɭ ɨɫɧɨɜɧɵɯ ɚɝɪɟɝɚɬɨɜ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ – ɩɢɬɚɬɟɥɶɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɫɨɫɨɜ, ɞɭɬɶɟɜɵɯ ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɞɵɦɨɫɨɫɨɜ, 

ɤɨɧɞɟɧɫɚɬɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɫɨɫɨɜ, ɞɪɨɛɢɥɨɤ, ɫɢɫɬɟɦɚ ɦɟɥɶɧɢɰ, ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɫɨɫɨɜ ɫɢɫɬɟɦɚ ɢ ɞɪ. 

ɇɨɪɦɚɥɶɧɚɹ ɪɚɛɨɬɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫɢɫɬɟɦɚ ɜɨɡɦɨɠɧɚ ɥɢɲɶ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɞɟɠɧɨɣ 

ɪɚɛɨɬɟ ɫɢɫɬɟɦɚ ɜɫɟɯ ɫɢɫɬɟɦɚ ɦɟɯɚɧɢɡɦɨɜ ɫ.ɮɨɪɦɢɪɨɜɚɧɢɟ ɧ., ɱɬɨ ɫɢɫɬɟɦɚ ɜɨɡɦɨɠɧɨ ɥɢɲɶ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɫɢɫɬɟɦɚ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɞɟɠɧɨɦ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɢ. ɉɨɬɪɟɛɢɬɟɥɢ ɫ.ɮɨɪɦɢɪɨɜɚɧɢɟ ɧ. ɨɬɧɨɫɹɬɫɹ ɤ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɹɦ Iɤɚɬɟɝɨɪɢɢ. 

[2, ɫ. 443]. 

1. ɋɨɛɫɬɜɟɧɧɵɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫɢɫɬɟɦɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɫɬɟɦɚ ɜ ɨɫɧɨɜɧɨɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɭɫɬɪɨɣɫɬɜɨ ɬɨɩɥɢɜɚ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɚɱɭ ɩɢɬɚɬɟɥɶɧɨɣ ɫɢɫɬɟɦɚ ɜɨɞɵ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ 

ɜɨɡɞɭɯɚ ɫɢɫɬɟɦɚ ɜ ɩɚɪɨɜɵɟ ɤɨɬɥɵ ɫɢɫɬɟɦɚ ɢ ɫɢɫɬɟɦɚ ɭɞɚɥɟɧɢɟ ɲɥɚɤɨɜ ɫɢɫɬɟɦɚ ɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɭɫɬɪɨɣɫɬɜɨ ɬɨ ɟɫɬɶ ɞɥɹ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɢɜɟɞɟɧɢɹ ɫɢɫɬɟɦɚ ɜ ɞɜɢɠɟɧɢɟ ɫɢɫɬɟɦɚ ɦɟɯɚɧɢɡɦɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞ; ɫɢɫɬɟɦɚ ɦɟɯɚɧɢɡɦɚɦɢ 

ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞ ɫɢɫɬɟɦɚ ɜ ɨɫɧɨɜɧɨɦ ɹɜɥɹɸɬɫɹ ɚɫɢɧɯɪɨɧɧɵɟ ɫɢɫɬɟɦɚ ɢ ɫɢɧɯɪɨɧɧɵɟ 

ɞɜɢɝɚɬɟɥɢ, ɫɢɫɬɟɦɚ ɢɫɩɨɥɶɡɭɟɦɵɟ ɫɢɫɬɟɦɚ ɜ ɤɚɱɟɫɬɜɟ ɩɢɬɚɬɟɥɶɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɫɨɫɨɜ, ɞɭɬɶɟɜɵɯ ɫɢɫɬɟɦɚ 

ɜɟɧɬɢɥɹɬɨɪɨɜ, ɞɵɦɨɫɨɫɨɜ, ɤɨɧɞɟɧɫɚɬɨɪɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɫɨɫɨɜ, ɞɪɨɛɢɥɨɤ, ɫɢɫɬɟɦɚ ɦɟɥɶɧɢɰ, 

ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɫɨɫɨɜ ɫɢɫɬɟɦɚ ɢ ɞɪ. 

 

 

ɋɨɛɫɬɜɟɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɜɢɫɢɬ ɨɬ ɭɫɬɪɨɣɫɬɜɨ ɬɢɩɚ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɫɢɫɬɟɦɚ ɜɢɞɚ ɭɫɬɪɨɣɫɬɜɨ ɬɨɩɥɢɜɚ ɫɢɫɬɟɦɚ ɢ ɫɩɨɫɨɛɨɜ ɟɝɨ ɫɠɢɝɚɧɢɹ, ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ, ɭɫɬɪɨɣɫɬɜɨ 

ɬɢɩɚ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ ɫɢɫɬɟɦɚ ɢ ɟɝɨ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɢ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɥɢɱɢɟ ɭɫɬɪɨɣɫɬɜɨ ɬɭɪɛɨ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɜɨɞɚ ɫɢɫɬɟɦɚ ɭ ɱɚɫɬɢ ɫɢɫɬɟɦɚ 

ɦɟɯɚɧɢɡɦɨɜ.  

2. ɉɪɢɧɢɦɚɟɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞ ɪɚɜɧɵɦ 6 ɤȼ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɨɦɭ ɱɬɨɩɪɢɦɟɧɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 3 ɤȼ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟ 

ɨɩɪɚɜɞɚɥɨ ɫɟɛɹ, ɭɫɬɪɨɣɫɬɜɨ ɬɚɤ ɤɚɤ ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 3 ɫɢɫɬɟɦɚ ɢ 6 ɤȼ ɫɢɫɬɟɦɚ ɦɚɥɨ 

ɨɬɥɢɱɚɟɬɫɹ, ɚ ɪɚɫɯɨɞ ɰɜɟɬɧɵɯ ɫɢɫɬɟɦɚ ɦɟɬɚɥɥɨɜ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɢɫɬɟɦɚ ɜ ɫɟɬɹɯ 3 ɤȼ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɡɧɚɱɢɬɟɥɶɧɨ ɫɢɫɬɟɦɚ ɜɵɲɟ, ɱɟɦ ɫɢɫɬɟɦɚ ɜ ɫɟɬɹɯ 6 ɤȼ. 

3. ɉɢɬɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬɩɚɣɤɨɣ ɨɬ ɷɧɟɪɝɨɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ G – 

ɞɜɭɯɨɛɦɨɬɨɱɧɵɣ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍ. 

Ɇɨɳɧɨɫɬɶ, ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɛɭɟɦɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɫ.ɮɨɪɦɢɪɨɜɚɧɢɟ ɧ. ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 
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. . . .

100%

ɫ ɧ ɫ ɧ
ɬɪɟɛ ɧɨɦ G ɫɩɪɨɫɚ

K
S Ɋ K   , 

ɝɞɟ Kɫɩɪɨɫа= 0,9 [2, ɭɫɬɪɨɣɫɬɜɨ ɬɚɛɥ. 5.2, ɫ. 445]. 

Ⱦɥɹ ɝɟɧɟɪɚɬɨɪɚ ɌȽȼ-200-2ɍɁ:
. . 8

200 0,9 14,4 ɆВ А
100

ɫ ɧ
ɬɪɟɛ ɧɨɦS       

Ⱦɥɹ ɝɟɧɟɪɚɬɨɪɚ ɌȽȼ-200-2ɆɍɁ:
. .

.

8
210 0,9 15,12 ɆВ А

100

ɫ ɧ
ɬɪɟɛ ɧɨɦS     

 

ȼɵɛɢɪɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫ.ɮɨɪɦɢɪɨɜɚɧɢɟ ɧ.: 

 ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɥɨɤɨɜG1-T1, G2-T2, G3-T3: 

ɌȾɇɋ-16000/20 

Ɍ – ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɯɮɚɡɧɵɣ; 

Ⱦ – ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɫɢɫɬɟɦɚ ɦɚɫɥɚ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɫɢɫɬɟɦɚ 

ɜɨɡɞɭɯɚ; 

ɇ – ɫ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɤɨɣ (Ɋɉɇ); 

ɋ – ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɚ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

16000 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɦɢɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɦɨɳɧɨɫɬɶ, ɤȼȺ; 

20 – ɤɥɚɫɫ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ. 

 

Ɍɚɛɥɢɰɚ 1.47 – ɋɜɟɞɟɧɢɹ ɨ ɪɚɛɨɱɢɯ ɩɢɬɚɸɳɢɯ ɷɥɟɦɟɧɬɚɯ 

Ɍɢɩ ɝɟɧɟɪɚɬɨɪɚ 
Pɧɨɦ 

. .ɫ ɧ
ɬɪɟɛ ɧɨɦS  

ɧɨɦ
ɬɪɚɧɫS  

Ɍɢɩ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɇɟɫɬɨ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ 
Ɇȼɬ Ɇȼ.Ⱥ Ɇȼ.Ⱥ 

ɌȼɎ-200-2ɍ3 200 14,4 
16 ɌȾɇɋ – 16000/20 

Ȼɥɨɤɢ G1-T1, 

G2-T2 ɫɢɫɬɟɦɚ ɢ G3-T3 ɌȽȼ-200-2ɆɍɁ 210 15,12 

 

4. ɉɢɬɚɸɳɢɦ ɷɥɟɦɟɧɬɨɦ ɞɥɹ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞ 

ɹɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫ.ɮɨɪɦɢɪɨɜɚɧɢɟ ɧ., ɫɢɫɬɟɦɚ ɜɤɥɸɱɟɧɧɵɟ ɫɢɫɬɟɦɚ ɜ ɨɛɦɨɬɤɭ ɇɇ 

ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ Ɍ4 ɫɢɫɬɟɦɚ ɢ Ɍ5, ɭɫɬɪɨɣɫɬɜɨ ɬɨ ɟɫɬɶ ɫɢɫɬɟɦɚ ɜɵɛɢɪɚɟɦ ɌȾɇɋ-16000/20 ɫ 

ɪɚɫɳɟɩɥɟɧɧɨɣ ɨɛɦɨɬɤɨɣ. 

 

Ɍɚɛɥɢɰɚ 1.48 –ɋɜɟɞɟɧɢɹ ɨ ɪɚɛɨɱɢɯ ɩɢɬɚɸɳɢɯ ɷɥɟɦɟɧɬɚɯ ɫ.ɮɨɪɦɢɪɨɜɚɧɢɟ ɧ. 
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Ɍɢɩ ɪɚɛɨɱɟɝɨ ɷɥɟɦɟɧɬɚ Ʉɨɥɢɱɟɫɬɜɨ Ɇɟɫɬɨ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɤɢ 

ɌȾɇɋ-16000/20 1 
ɇɢɡɲɚɹ ɫɬɨɪɨɧɚ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

Ɍ4 ɫɢɫɬɟɦɚ ɢ Ɍ5 

 

ɋɯɟɦɚ ɫɧɚɛɠɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɜɟɞɟɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɪɢɫ. 1.20. 

 

 

Ɋɢɫɭɧɨɤ 1.20 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞ 
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1.15 Ⱥɧɚɥɢɡ ɫɯɟɦɵ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɟɦ 

 

1

2

3

4

5

6

7

 
Ɋɢɫ. 1.21 ɋɯɟɦɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɯɮɚɡɧɨɝɨ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɚ ɜɨɡɞɭɲɧɵɦ ɫɢɫɬɟɦɚ 

ɜɵɤɥɸɱɚɬɟɥɟɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ Ɋɍ ɋɇ 220 ɤȼ 

 

 

Ɍɚɛɥɢɰɚ 1.49 –Ɉɩɢɫɚɧɢɟ ɨɛɨɡɧɚɱɟɧɢɣ, ɫɢɫɬɟɦɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɢɫɬɟɦɚ ɜ ɫɯɟɦɟ 

+ɒɍ, -ɒɍ ɒɢɧɤɢ ɫɢɫɬɟɦɚ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 

SF ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 

SQC.Ⱥ, SQC.ȼ, SQC.ɋ 

SQC.Ɍ, SQɌ.ȼ, SQɌ.ɋ 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ ɫɢɫɬɟɦɚ ɜɵɤɥɸɱɚɬɟɥɹ ɮɚɡ Ⱥ, ȼ, ɋ 

YAC.Ⱥ, YAC.ȼ, YAC.ɋ ɗɥɟɤɬɪɨɦɚɝɧɢɬ ɫɢɫɬɟɦɚ ɜɤɥɸɱɟɧɢɹ ɮɚɡ Ⱥ, ȼ, ɋ 

YAɌ.Ⱥ, YAɌ.ȼ, YAɌ.ɋ ɗɥɟɤɬɪɨɦɚɝɧɢɬ ɨɬɤɥɸɱɟɧɢɹ ɮɚɡ Ⱥ, ȼ, ɋ 

KLɊ Ɋɟɥɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɦɟɠɭɬɨɱɧɨɟ 

ȼɊ ɗɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɣ ɫɢɫɬɟɦɚ ɦɚɧɨɦɟɬɪ 

SA Ʉɥɸɱ ɰɟɩɟɣ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 

 

 

 

 

 

 

 

 

 

 

 

 Ɍɚɛɥɢɰɚ 1.50 –Ⱥɧɚɥɢɡ ɪɚɛɨɬɵ ɫɯɟɦɵ 



82 

 

ɋɨɫɬɨɹɧɢɟ 
ɚɩɩɚɪɚɬɨɜ 

ɍɩɪɚɜɥɹɸ
ɳɟɟ ɫɢɫɬɟɦɚ 

ɜɨɡɞɟɣɫɬɜ
ɢɟ 

Ɂɚɦɤɧɭɬɵɟ ɤɨɧɬɚɤɬɵ ɫɢɫɬɟɦɚ ɜ ɰɟɩɹɯ ɇɨɦɟɪ ɰɟɩɢ: 
ɫɪɚɛɨɬɚɜɲɟɟ ɫɢɫɬɟɦɚ 
ɭɫɬɪɨɣɫɬɜɨ 1 2 3 4 5 6 7 

Ɉɬɤɥɸɱɟɧ  

SQT.A, 

SQT.B, 

SQT.C 

 KLP      

ȼɤɥɸɱɟɧɢɟ SA 

SQT.A, 

SQT.B, 

SQT.C 

 KLP     
1:ɍȺɋ.A, 

ɍȺɋ.B, ɍȺɋ.C 

ɉɨɫɥɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɍȺɋ.A, ɍȺɋ.B, ɍȺɋ.C 

SQT.A, 

SQT.B, 

SQT.C, 

ɍȺɋ.A 

 KLP     SF 

ɉɨɫɥɟ ɫɪɚɛɚɬɵɜɚɧɢɹ SF 

ȼɤɥɸɱɟɧ  

  KLP SQC.A, 

SQC.B, 

SQC.C 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. ɋɈɐɂȺɅɖɇȺə ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɖ 
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ȼɜɟɞɟɧɢɟ 

ɉɨɞɝɨɬɨɜɤɚ ɢɧɠɟɧɟɪɨɜ, ɤɨɬɨɪɵɟ ɜ ɧɟɞɚɥɟɤɨɦ ɛɭɞɭɳɟɦ ɛɭɞɭɬ 

ɩɪɨɟɤɬɢɪɨɜɚɬɶ, ɢɡɝɨɬɚɜɥɢɜɚɬɶ ɢ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚ ɪɚɛɨɱɢɯ 

ɦɟɫɬɚɯ ɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ, ɞɨ ɫɟɝɨ ɜɪɟɦɟɧɢ ɧɟ ɫɬɚɜɢɬ ɫɜɨɟɣ 

ɰɟɥɶɸ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɤɚɤ ɦɨɠɧɨ ɛɨɥɟɟ ɛɟɡɨɩɚɫɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. ɗɬɨ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɟ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ, ɤɨɝɞɚ 

ɧɚɪɹɞɭ ɫ ɦɨɳɧɨɫɬɶɸ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ ɞɪɭɝɢɦ ɨɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ, 

ɨɩɪɟɞɟɥɹɸɳɢɦ ɫɜɨɣɫɬɜɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɧɵ ɫɨɡɞɚɜɚɬɶɫɹ ɢ ɫɢɫɬɟɦɵ 

ɡɚɳɢɬɵ ɱɟɥɨɜɟɤɚ, ɩɪɢɱɟɦ ɫɨɡɞɚɜɚɬɶɫɹ ɧɚ ɧɚɭɱɧɨɣ ɨɫɧɨɜɟ.  

ɉɪɚɤɬɢɤɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɭɱɢɬɵɜɚɸɬ 

ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ (ɋɋȻɌ, ɋɇɢɉ, ɋɚɧɉɢɇ ɢ ɬ.ɩ.) ɤɚɠɞɨɝɨ 

ɜ ɨɬɞɟɥɶɧɨɫɬɢ, ɨɞɧɚɤɨ ɧɟ ɭɱɢɬɵɜɚɟɬ ɜ ɫɜɨɟɦ ɛɨɥɶɲɢɧɫɬɜɟ ɜɡɚɢɦɨɜɥɢɹɧɢɹ 

ɢɫɬɨɱɧɢɤɨɜ ɨɩɚɫɧɨɫɬɢ, ɜɥɢɹɧɢɟ ɮɚɤɬɨɪɨɜ ɩɪɢɪɨɞɵ, ɧɨ ɨɫɨɛɟɧɧɨ ɜɥɢɹɧɢɟ 

ɫɜɨɣɫɬɜ ɱɟɥɨɜɟɤɚ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ, ɧɟɫɦɨɬɪɹ ɧɚ ɞɨɫɬɚɬɨɱɧɨ ɫɟɪɶɟɡɧɵɟ ɦɟɪɵ, 

ɩɪɢɧɢɦɚɟɦɵɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɪɨɜɟɧɶ ɬɪɚɜɦɚɬɢɡɦɚ ɨɫɬɚɟɬɫɹ 

ɜɵɫɨɤɢɦ, ɩɨ ɫɭɳɟɫɬɜɭ, ɜɨ ɜɫɟɯ ɨɛɥɚɫɬɹɯ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɬɤɪɵɬɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ (ɈɊɍ) 220 ɤȼ ɏɚɪɚɧɨɪɫɤɨɣ ȽɊɗɋ Ɂɚɛɚɣɤɚɥɶɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɜɤɥɸɱɚɟɬ ɩɨɞɪɚɡɞɟɥɵ, ɩɨɫɜɹɳёɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 

ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɚɧɚɥɢɡɭ 

ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɩɪɢ ɞɚɧɧɨɦ ɜɢɞɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɪɟɲɟɧɢɸ ɜɨɩɪɨɫɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚ ɨɫɧɨɜɟ ɬɪɟɛɨɜɚɧɢɣ 

ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ. 

 

 

2.1 Ⱥɧɚɥɢɡ ɜɵɹɜɥɟɧɧɵɯ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɵ 
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ȼɪɟɞɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɫɱɢɬɚɸɬɫɹ ɬɟ ɮɚɤɬɨɪɵ 

ɫɪɟɞɵ ɢ ɬɪɭɞɨɜɵɟ ɩɪɨɰɟɫɫɵ, ɜɨɡɞɟɣɫɬɜɢɟ ɤɨɬɨɪɵɯ ɧɚ ɩɟɪɫɨɧɚɥ ɩɪɢ 

ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɜɵɡɵɜɚɸɬ ɡɚɛɨɥɟɜɚɧɢɹ, ɫɧɢɠɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, 

ɧɚɪɭɲɟɧɢɟ ɪɟɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ ɞɪ. Ɂɚɛɨɥɟɜɚɧɢɹ, ɜɨɡɧɢɤɲɢɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɷɬɢɯ ɮɚɤɬɨɪɨɜ, ɧɚɡɵɜɚɸɬ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ. 

ɋɨɝɥɚɫɧɨ ȽɈɋɌ 12.0.003-74 «Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɮɚɤɬɨɪɵ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ» ɨɫɧɨɜɧɵɦɢ ɜɪɟɞɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɧɚ ɈɊɍ Ʉɗɋ 

ɹɜɥɹɸɬɫɹ: ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɲɭɦ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɩɨɥɟ, ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ 

ɧɨɪɦɚɦ ɭɫɥɨɜɢɣ ɦɢɤɪɨɤɥɢɦɚɬɚ, ɩɨɧɢɠɟɧɧɵɣ ɭɪɨɜɟɧɶ ɨɫɜɟɳɟɧɢɹ[1]. 

2.1.1 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɲɭɦ 

 

ȼ  ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬ ɜ ɫɜɨɟɣ 

ɪɚɛɨɬɟ ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɢ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɲɭɧɬɢɪɭɸɳɢɟ 

ɪɟɚɤɬɨɪɵ, ɬɨɤɨɩɪɨɜɨɞɹɳɢɟ ɲɢɧɵ, ɢɡɞɚɸɳɢɟ ɡɜɭɤ ɬɪɟɫɤɚ, ɜɫɥɟɞɫɬɜɢɟ ɹɜɥɟɧɢɹ 

«ɤɨɪɨɧɵ» ɧɚ ɩɪɨɜɨɞɚɯ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɢɫɬɨɱɧɢɤɚɦɢ ɲɭɦɚ.  

ɇɨɪɦɚɬɢɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɦ ɭɪɨɜɧɢ ɲɭɦɚ ɞɥɹ 

ɪɚɡɥɢɱɧɵɯ ɤɚɬɟɝɨɪɢɣ ɪɚɛɨɱɢɯ ɦɟɫɬ ɫɥɭɠɟɛɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɹɜɥɹɟɬɫɹ ȽɈɋɌ 

12.1.003-83 «ɋɋȻɌ. ɒɭɦ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ». ɋɨɝɥɚɫɧɨ ɟɦɭ, 

ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ, ɤɚɤ ɜ ɬɚɛɥɢɰɚ 2.1 

[2].  

 

 

 

 

 

 

Ɍɚɛɥɢɰɚ 2.1 – Ⱦɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 
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ȼɢɞ ɬɪɭɞɨɜɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɪɚɛɨɱɢɟ ɦɟɫɬɚ 

  

ɍɪɨɜɧɢ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ, ɞȻ, 
ɜ ɨɤɬɚɜɧɵɯ ɩɨɥɨɫɚɯ ɫɨ 

ɫɪɟɞɧɟɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɱɚɫɬɨɬɚɦɢ, Ƚɰ 

ɍɪɨɜɧɢ 
ɡɜɭɤɚ 

ɢ 
ɷɤɜɢɜɚ-
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  ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɋɂɁ) ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɬɨɦ ɫɥɭɱɚɟ, 

ɟɫɥɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɧɟ ɭɞɚɟɬɫɹ ɨɛɟɫɩɟɱɢɬɶ ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ. 

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɋɂɁ – ɡɚɳɢɬɢɬɶ ɧɚɢɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɤɚɧɚɥ 

ɜɨɡɞɟɣɫɬɜɢɹ ɲɭɦɚ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ – ɭɯɨ. Ȼɥɚɝɨɞɚɪɹ ɫɪɟɞɫɬɜɚɦ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɦɨɠɧɨ ɧɟ ɬɨɥɶɤɨ ɨɛɟɡɨɩɚɫɢɬɶ ɫɟɛɹ ɨɬ ɪɚɫɫɬɪɨɣɫɬɜɚ  

ɨɪɝɚɧɨɜ ɫɥɭɯɚ, ɧɨ ɢ ɧɟɪɜɧɭɸ ɫɢɫɬɟɦɭ ɨɬ ɞɟɣɫɬɜɢɹ ɱɪɟɡɦɟɪɧɨɝɨ ɪɚɡɞɪɚɠɢɬɟɥɹ.  

ɋɂɁ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɩɪɨɬɢɜɨɲɭɦɧɵɟ ɜɤɥɚɞɵɲɢ (ɛɟɪɭɲɢ), 

ɧɚɭɲɧɢɤɢ, ɲɥɟɦɵ ɢ ɤɚɫɤɢ, ɫɩɟɰɢɚɥɶɧɵɟ ɤɨɫɬɸɦɵ [2]. 

 

2.1.2 ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɩɨɥɟ 

 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɩɨɥɟ - ɷɬɨ ɨɫɨɛɚɹ ɮɨɪɦɚ ɦɚɬɟɪɢɢ, ɩɨɫɪɟɞɫɬɜɨɦ 

ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɡɚɪɹɠɟɧɧɵɦɢ 

ɱɚɫɬɢɰɚɦɢ. Ɏɢɡɢɱɟɫɤɢɟ ɩɪɢɱɢɧɵ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ 

ɫɜɹɡɚɧɵ ɫ ɬɟɦ, ɱɬɨ ɢɡɦɟɧɹɸɳɟɟɫɹ ɜɨ ɜɪɟɦɟɧɢ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɥɟ ȿ 

ɩɨɪɨɠɞɚɟɬ ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɇ, ɚ ɢɡɦɟɧɹɸɳɟɟɫɹ ɇ - ɜɢɯɪɟɜɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ 

ɩɨɥɟ: ɨɛɟ ɤɨɦɩɨɧɟɧɬɵ ȿ ɢ ɇ, ɧɟɩɪɟɪɵɜɧɨ ɢɡɦɟɧɹɹɫɶ, ɜɨɡɛɭɠɞɚɸɬ ɞɪɭɝ ɞɪɭɝɚ. 

Ⱦɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɥɢɱɢɧɵ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɧɹɬɢɟ 



86 

 

ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ (ȿ, ȼ/ɦ). ȼɟɥɢɱɢɧɚ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ (ɇ, Ⱥ/ɦ) [18]. 

 

ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɥɟ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 

ɂɫɬɨɱɧɢɤɨɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɥɟɣ ɹɜɥɹɸɬɫɹ ɬɨɤɨɜɟɞɭɳɢɟ ɱɚɫɬɢ 

ɞɟɣɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɬɨɤɨɩɪɨɜɨɞɵ ɢ ɞɪ.). 

Ɋɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɜɨɡɞɟɣɫɬɜɢɹ [3]: 

1. ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɩɪɨɹɜɥɹɸɳɟɟɫɹ ɩɪɢ ɩɪɟɛɵɜɚɧɢɢ 

ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɩɨɥɟ; 

2. ɜɨɡɞɟɣɫɬɜɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɪɚɡɪɹɞɨɜ (ɢɦɩɭɥɶɫɧɨɝɨ ɬɨɤɚ), 

ɜɨɡɧɢɤɚɸɳɢɣ ɩɪɢ ɩɪɢɤɨɫɧɨɜɟɧɢɢ ɱɟɥɨɜɟɤɚ ɤ ɢɡɨɥɢɪɨɜɚɧɧɵɦ ɨɬ ɡɟɦɥɢ 

ɤɨɧɫɬɪɭɤɰɢɹɦ; 

3. ɜɨɡɞɟɣɫɬɜɢɟ ɬɨɤɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɱɟɥɨɜɟɤɚ. 

ɋɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ ɤɚɠɞɨɝɨ ɢɡ ɭɤɚɡɚɧɧɵɯ ɮɚɤɬɨɪɨɜ ɜɨɡɪɚɫɬɚɟɬ ɫ 

ɭɜɟɥɢɱɟɧɢɟɦ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ. 

ɇɨɪɦɵ ɧɚ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ 

(ɗɉ) ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɟ ɞɥɹ ɩɟɪɫɨɧɚɥɚ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ȽɈɋɌ 12.1.002-

84 «ɋɋȻɌ. ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɩɨɥɹ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ [3]:  

- Е ≥ 25 ɤȼ/ɦ – ɩɪɟɛɵɜɚɧɢɟ ɜ ɗɉ ɛɟɡ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɧɟ 

ɞɨɩɭɫɤɚɟɬɫɹ;  

- 20<Е<25 ɤȼ/ɦ – ɩɪɟɛɵɜɚɧɢɟ ɜ ɗɉ ɧɟ ɛɨɥee 10 ɦɢɧɭɬ;  

- ɩɪɢ 5<E≤20 ɤȼ/ɦ ɞɨɩɭɫɬɢɦɨɟ ɜɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɜ ɗɉ ɜɵɱɢɫɥɹɸɬ 

ɩɨ ɮɨɪɦɭɥɟ:  

Ɍ, ɱɚɫɨɜ = (50 / Е) – 2; 

- Е≤5 ɤȼ/ɦ – ɩɪɟɛɵɜɚɧɢɟ ɜ ɗɉ ɞɨɩɭɫɤɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɩɨɥɧɨɝɨ 

ɪɚɛɨɱɟɝɨ ɞɧɹ.  

ȿɫɥɢ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɟ 

ɭɪɨɜɧɢ, ɩɪɢɧɢɦɚɸɬɫɹ ɦɟɪɵ ɩɨ ɟɟ ɫɧɢɠɟɧɢɸ. Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɫɪɟɞɫɬɜ 

ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɩɪɨɦɵɲɥɟɧɧɨɣ 



87 

 

ɱɚɫɬɨɬɵ ɹɜɥɹɸɬɫɹ ɷɤɪɚɧɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ – ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɡɚɳɢɬɵ ɩɟɪɫɨɧɚɥɚ ɜ 

ɨɬɤɪɵɬɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɢ ɧɚ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɹɯ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. 

 

Ɇɚɝɧɢɬɧɨɟ ɩɨɥɟ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 

Ɇɚɝɧɢɬɧɨɟ ɩɨɥɟ ɢɦɟɟɬ ɦɟɫɬɨ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɜɫɟɯ ɤɥɚɫɫɨɜ 

ɧɚɩɪɹɠɟɧɢɹ. ȿɝɨ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɵɲɟ ɜɛɥɢɡɢ ɛɥɨɱɧɵɯ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɜɹɡɢ ɈɊɍ ɪɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ 

(ɨɫɨɛɟɧɧɨ ɧɚ ɭɪɨɜɧɟ ɪɚɡɴɟɦɚ ɛɚɤɚ), ɚ ɬɚɤɠɟ ɁɊɍ 6–10 ɤȼ ɢ ɜɛɥɢɡɢ ɧɢɯ[17]. 

Ɇɚɝɧɢɬɧɨɟ ɩɨɥɟ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ (Ɇɉ ɉɑ) ɫɨ ɡɧɚɱɟɧɢɹɦɢ 

ɩɥɨɬɧɨɫɬɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɟɜɵɲɚɸɳɢɦɢ 0,3–0,4 ɦɤɌɥ, ɜ ɭɫɥɨɜɢɹɯ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɹɜɥɹɟɬɫɹ ɤɚɧɰɟɪɨɝɟɧɧɵɦ ɮɚɤɬɨɪɨɦ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɍɚɤɠɟ ɪɟɚɤɰɢɹ ɨɪɝɚɧɢɡɦɚ ɧɚ ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɢɦɟɟɬ 

ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ. ȼɨɡɞɟɣɫɬɜɢɟ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɩɪɢɜɨɞɢɬ ɤ 

ɪɚɡɜɢɬɢɸ ɧɟɣɪɨɞɟɝɟɪɚɬɢɜɧɵɯ ɛɨɥɟɡɧɟɣ ɢ ɧɟɣɪɨɥɨɝɢɱɟɫɤɢɯ ɪɚɫɫɬɪɨɣɫɬɜ. 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ (ɉȾɍ) ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɭɫɬɚɧɨɜɥɟɧɵ ɜ 

ɋɚɧɉɢɇ 2.2.4.1191-03"ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɩɨɥɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɭɫɥɨɜɢɹɯ" ɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2 [4]. 

  

Ɍɚɛɥɢɰɚ 2.2 – ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ 

ȼɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ (ɱ) Ⱦɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ Ɇɉ ɇ (Ⱥ/ɦ)/ȼ (ɦɤɌɥ) 
ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ 

Ɉɛɳɟɦ Ʌɨɤɚɥɶɧɨɦ 

<1 1600/2000 6400/8000 

2 800/1000 3200/4000 

4 400/500 1600/2000 

8 80/100 800/1000 
 

Ɉɛɟɫɩɟɱɟɧɢɟ ɡɚɳɢɬɵ ɪɚɛɨɬɚɸɳɢɯ ɨɬ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɜɥɢɹɧɢɹ Ɇɉ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɩɪɨɜɟɞɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ 

ɦɟɪɨɩɪɢɹɬɢɣ.  
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Ʉ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɨɬɧɨɫɹɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 

ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɪɟɛɵɜɚɧɢɹ 

ɩɟɪɫɨɧɚɥɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ Ɇɉ, ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɢɯ ɦɟɫɬ ɧɚ ɪɚɫɫɬɨɹɧɢɹɯ 

ɨɬ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɫɨɛɥɸɞɟɧɢɟ ɉȾɍ. 
Ʉ ɬɟɯɧɢɱɟɫɤɢɦ ɨɬɧɨɫɹɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ, ɫɧɢɠɚɸɳɢɟ ɭɪɨɜɧɢ Ɇɉ ɧɚ 

ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɩɭɬɟɦ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɨɜ Ɇɉ ɢɥɢ ɪɚɛɨɱɢɯ ɦɟɫɬ. 

ɗɤɪɚɧɢɪɨɜɚɧɢɟ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɦɚɬɟɪɢɚɥɨɜ ɫ ɜɵɫɨɤɨɣ 

ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɦɚɝɧɢɬɧɨɣ ɩɨɫɬɨɹɧɧɨɣ ɢɥɢ ɚɤɬɢɜɧɵɯ ɷɤɪɚɧɨɜ. 

 

2.1.3 ɉɚɪɚɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ 

 

Ɉɩɬɢɦɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɡɚɜɢɫɹɬ ɨɬ 

ɤɚɬɟɝɨɪɢɢ ɬɹɠɟɫɬɢ ɪɚɛɨɬ. 

Ɋɚɛɨɬɵ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɧɚ ɈɊɍ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ (ɦɨɧɬɚɠ, 

ɧɚɥɚɞɤɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɟɝɨ ɡɚɦɟɧɚ) ɨɬɧɨɫɹɬ ɤ ɤɚɬɟɝɨɪɢɢ IIɛ. Ʉ ɞɚɧɧɨɣ 

ɤɚɬɟɝɨɪɢɢ ɨɬɧɨɫɹɬɫɹ ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɯɨɞɶɛɨɣ, ɩɟɪɟɦɟɳɟɧɢɟɦ ɢ 

ɩɟɪɟɧɨɫɤɨɣ ɬɹɠɟɫɬɟɣ ɞɨ 10 ɤɝ ɢ ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ ɭɦɟɪɟɧɧɵɦ ɮɢɡɢɱɟɫɤɢɦ 

ɧɚɩɪɹɠɟɧɢɟɦ. 

Ɋɚɛɨɬɵ ɧɚ ɈɊɍ ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɚ ɨɬɤɪɵɬɨɣ ɬɟɪɪɢɬɨɪɢɢ. ɉɪɢ ɪɚɛɨɬɟ ɧɚ 

ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɢɥɢ ɜ ɧɟɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɳɢɬɵ 

ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɦɟɬɟɨɭɫɥɨɜɢɣ ɨɝɪɚɧɢɱɟɧɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɫɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 

2.2.4.548-96 « Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɢɤɪɨɤɥɢɦɚɬɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɨɦɟɳɟɧɢɣ» ɩɪɟɞɭɫɦɨɬɪɟɧɨ [5]: 

1) ɨɝɪɚɧɢɱɟɧɢɟ ɜɥɢɹɧɢɹ ɦɟɬɟɨɭɫɥɨɜɢɣ (ɢɥɢ ɤɚɤɢɯ-ɥɢɛɨ ɮɚɤɬɨɪɨɜ, 

ɡɚɜɢɫɹɳɢɯ ɨɬ ɧɢɯ) ɩɨ ɜɟɪɯɧɢɦ ɢɥɢ ɧɢɠɧɢɦ ɩɨɤɚɡɚɬɟɥɹɦ;  

2) ɭɫɬɚɧɨɜɥɟɧɢɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɪɟɠɢɦɨɜ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ.  

Ɍɚɤ, ɧɚɩɪɢɦɟɪ: 

 – ɡɚɩɪɟɳɟɧɵ ɪɚɛɨɬɵ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɜɵɲɟ +33°ɋ ɢ ɧɢɠɟ -

45°ɋ, ɚ ɬɚɤɠɟ ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɛɨɥɟɟ 15 ɦ/ɫ;  



89 

 

– ɡɚɩɪɟɳɟɧɵ ɜɟɪɯɨɥɚɡɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 

ɛɨɥɟɟ 15 ɦ/ɫ, ɚ ɬɚɤɠɟ ɬɭɦɚɧɟ ɢ ɝɨɥɨɥɟɞɟ; 

– ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɧɢɠɟ 10°ɋ ɪɚɛɨɬɚɸɳɢɟ 

ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɩɨɦɟɳɟɧɢɹɦɢ ɞɥɹ ɨɛɨɝɪɟɜɚ;  

– ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɪɟɠɢɦɵ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɠɟɫɬɤɨɫɬɢ ɩɨɝɨɞɵ.  

Ɋɚɛɨɱɢɣ ɩɟɪɫɨɧɚɥ ɢɫɩɨɥɶɡɭɟɬ ɩɪɢ ɜɟɞɟɧɢɢ ɪɚɛɨɬ ɪɚɡɥɢɱɧɵɣ 

ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬ, ɤɨɬɨɪɵɣ ɧɚɝɪɟɜɚɹɫɶ, ɢɡɥɭɱɚɟɬ ɬɟɩɥɨ ɢ ɬɟɦ ɫɚɦɵɦ 

ɨɤɚɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɚɛɨɱɟɝɨ. Ʉ ɧɢɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: ɥɚɦɩɵ, 

ɫɜɟɬɢɥɶɧɢɤɢ, ɫɜɚɪɨɱɧɵɟ ɚɩɩɚɪɚɬɵ ɢ ɬ.ɞ.ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɵɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ 

ɧɨɪɦɵ ɧɚ ɬɟɩɥɨɜɨɟ ɢɡɥɭɱɟɧɢɟ. Ⱦɨɩɭɫɬɢɦɵɟ ɜɟɥɢɱɢɧɵ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɬɟɩɥɨɜɨɝɨ ɨɛɥɭɱɟɧɢɹ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ, ɧɚɝɪɟɬɵɯ ɞɨ ɬɟɦɧɨɝɨ ɫɜɟɱɟɧɢɹ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɡɧɚɱɟɧɢɹɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 2.3 [5]. 

 

Ɍɚɛɥɢɰɚ 2.3 Ⱦɨɩɭɫɬɢɦɵɟ ɜɟɥɢɱɢɧɵ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɨɛɥɭɱɟɧɢɹ 

ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɥɚ ɪɚɛɨɬɚɸɳɢɯ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 

Ɉɛɥɭɱɚɟɦɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɥɚ, % ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɨɛɥɭɱɟɧɢɹ, 

ȼɬ/ɦ2
, ɧɟ ɛɨɥɟɟ 

50 ɢ ɛɨɥɟɟ 35 

25 – 50 70 

ɧɟ ɛɨɥɟɟ 25 100 

          

 Ⱦɨɩɭɫɬɢɦɵɟ ɜɟɥɢɱɢɧɵ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɨɛɥɭɱɟɧɢɹ 

ɪɚɛɨɬɚɸɳɢɯ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɢɡɥɭɱɟɧɢɹ, ɧɚɝɪɟɬɵɯ ɞɨ ɛɟɥɨɝɨ ɢ ɤɪɚɫɧɨɝɨ 

ɫɜɟɱɟɧɢɹ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ 140 ȼɬ/ɦ2
.  ɉɪɢ ɷɬɨɦ ɨɛɥɭɱɟɧɢɸ ɧɟ ɞɨɥɠɧɨ 

ɩɨɞɜɟɪɝɚɬɶɫɹ ɛɨɥɟɟ 25% ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɥɚ ɢ ɨɛɹɡɚɬɟɥɶɧɵɦ ɹɜɥɹɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ 

ɥɢɰɚ ɢ ɝɥɚɡ. 

2.1.4 Ɉɫɜɟɳɟɧɢɟ 
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Ɋɚɰɢɨɧɚɥɶɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ  ɪɚɛɨɱɢɯ ɦɟɫɬ ɧɚ ɈɊɍ 

ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɟɪɫɨɧɚɥɨɦ ɫɜɨɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 

ɨɛɹɡɚɧɧɨɫɬɟɣ ɜ ɭɫɥɨɜɢɹɯ, ɤɨɝɞɚ ɧɚ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɪɚɛɨɱɢɯ ɦɟɫɬ 

ɨɬɫɭɬɫɬɜɭɟɬ ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. ɇɚ ɈɊɍ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 

ɟɫɬɟɫɬɜɟɧɧɨɟ, ɫɨɜɦɟɳɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. Ⱦɥɹ ɨɫɜɟɳɟɧɢɹ 

ɩɪɢɦɟɧɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɨɠɟɤɬɨɪɵ ɫ ɦɟɬɚɥɥɨɝɚɥɨɝɟɧɧɵɦɢ ɥɚɦɩɚɦɢ ɢ ɫ 

ɧɚɬɪɢɟɜɵɦɢ ɥɚɦɩɚɦɢ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɪɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɧɚ ɈɊɍ ɨɬɧɨɫɢɬɫɹ ɤ ɪɚɛɨɬɟ 

ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ. ɋɨɝɥɚɫɧɨ ɋɉ 52.13330.2011 «ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ 

ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ» ɜɡɚɢɦɨɫɜɹɡɶ ɧɨɪɦɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ 

ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɡɪɢɬɟɥɶɧɵɯ 

ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4 [6]. 

 

Ɍɚɛɥɢɰɚ 2.4– ȼɡɚɢɦɨɫɜɹɡɶ ɧɨɪɦɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɢ 

ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ  

ɏ
ɚɪ

ɚɤ
ɬɟ

ɪɢ
ɫɬ

ɢɤ
ɚ 

ɡɪ
ɢɬ

ɟɥ
ɶɧ

ɨɣ
 

ɪɚ
ɛɨ

ɬɵ
 

ɇ
ɚɢ

ɦɟ
ɧɶ

ɲ
ɢɣ

 ɢ
ɥɢ

 
ɷɤ

ɜɢ
ɜɚ

ɥɟ
ɧɬ

ɧɵ
ɣ 

ɪɚ
ɡɦ

ɟɪ
 

ɨɛ
ɴɟ

ɤɬ
ɚ 

ɪɚ
ɡɥ

ɢɱ
ɟɧ

ɢɹ
, ɦ

ɦ 

Ɋɚ
ɡɪ

ɹɞ
 ɡɪ

ɢɬ
ɟɥ

ɶɧ
ɨɣ

 ɪ
ɚɛ

ɨɬ
ɵ

 

ɉ
ɨɞ

ɪɚ
ɡɪ

ɹɞ
 ɡɪ

ɢɬ
ɟɥ

ɶɧ
ɨɣ

 
ɪɚ

ɛɨ
ɬɵ

 

Ɉ
ɬɧ

ɨɫ
ɢɬ

ɟɥ
ɶɧ

ɚɹ
 

ɩɪ
ɨɞ

ɨɥ
ɠ

ɢɬ
ɟɥ

ɶɧ
ɨɫ

ɬɶ
 

ɡɪ
ɢɬ

ɟɥ
ɶɧ

ɨɣ
 ɪ

ɚɛ
ɨɬ

ɵ
, %

 

Ɉ
ɫɜ

ɟɳ
ɟɧ

ɧɨ
ɫɬ

ɶ 
ɧɚ

 ɪ
ɚɛ

ɨɱ
ɟɣ

 
ɩɨ

ɜɟ
ɪɯ

ɧɨ
ɫɬ

ɢ 
ɨɬ

 ɫ
ɢɫ

ɬɟ
ɦɵ

 
ɨɛ

ɳ
ɟɝ

ɨ 
ɢɫ

ɤɭ
ɫɫ

ɬɜ
ɟɧ

ɧɨ
ɝɨ

 
ɨɫ

ɜɟ
ɳ

ɟɧ
ɢɹ

, ɥ
ɤ 

ɋ
ɪɟ

ɞɧ
ɢɣ

 Ʉ
ȿɈ

 ɩ
ɪɢ

 ɜ
ɟɪ

ɯɧ
ɟɦ

 
ɢɥ

ɢ 
ɜɟ

ɪɯ
ɧɟ

ɦ 
ɢ 

ɛɨ
ɤɨ

ɜɨ
ɦ 

ɨɫ
ɜɟ

ɳ
ɟɧ

ɢɢ
, %

 

Ɇ
ɢɧ

ɢɦ
ɚɥ

ɶɧ
ɵ

ɣ 
Ʉ

ȿɈ
 ɩ

ɪɢ
 

ɛɨ
ɤɨ

ɜɨ
ɦ 

ɨɫ
ɜɟ

ɳ
ɟɧ

ɢɢ
, %

 

1 2 3 4 5 6 7 8 

Ɋɚɡɥɢɱɟɧɢɟ ɨɛɴɟɤɬɨɜ ɩɪɢ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɥɢɧɢɢ ɡɪɟɧɢɹ 

ȼɵɫɨɤɨɣ 
ɬɨɱɧɨɫɬɢ 

0,3-0,5 Ȼ 
1 70 300 3,0 1,2 

2 <70 200 2,5 1,0 

 

 

2.2 Ⱥɧɚɥɢɡ ɜɵɹɜɥɟɧɧɵɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɵ 
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Ɉɩɚɫɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɫɱɢɬɚɸɬɫɹ ɬɟ ɮɚɤɬɨɪɵ 

ɫɪɟɞɵ ɢ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɱɢɧɨɣ ɨɫɬɪɨɝɨ 

ɡɚɛɨɥɟɜɚɧɢɹ ɢɥɢ ɜɧɟɡɚɩɧɨɝɨ ɭɯɭɞɲɟɧɢɹ ɡɞɨɪɨɜɶɹ, ɫɦɟɪɬɢ. 

Ɉɫɧɨɜɧɵɦɢ ɨɩɚɫɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɧɚ ɈɊɍ ɹɜɥɹɸɬɫɹ: ɩɨɪɚɠɟɧɢɟ 

ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɢ ɩɨɥɭɱɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. 

 

2.2.1 ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ ɢ ɦɨɥɧɢɟɡɚɳɢɬɚ 

 

ɉɨɞ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɩɨɞɪɚɡɭɦɟɜɚɸɬ ɭɩɨɪɹɞɨɱɟɧɧɨɟ ɞɜɢɠɟɧɢɟ 

ɷɥɟɤɬɪɢɱɟɫɤɢ ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ ɜ ɤɚɤɨɦ-ɥɢɛɨ ɩɪɨɜɨɞɧɢɤɟ. ɗɥɟɤɬɪɢɱɟɫɤɢɣ 

ɬɨɤ, ɩɪɨɯɨɞɹ ɱɟɪɟɡ ɠɢɜɨɣ ɨɪɝɚɧɢɡɦ, ɩɪɨɢɡɜɨɞɢɬ [7]:  

 ɬɟɪɦɢɱɟɫɤɨɟ (ɬɟɩɥɨɜɨɟ) ɞɟɣɫɬɜɢɟ, ɤɨɬɨɪɨɟ ɜɵɪɚɠɚɟɬɫɹ ɜ ɨɠɨɝɚɯ 

ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɬɟɥɚ, ɧɚɝɪɟɜɟ ɤɪɨɜɟɧɨɫɧɵɯ ɫɨɫɭɞɨɜ, ɤɪɨɜɢ, ɧɟɪɜɧɵɯ 

ɜɨɥɨɤɨɧ ɢ ɬ.ɩ.;  

 ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɟ (ɛɢɨɯɢɦɢɱɟɫɤɨɟ) ɞɟɣɫɬɜɢɟ – ɜɵɪɚɠɚɟɬɫɹ ɜ 

ɪɚɡɥɨɠɟɧɢɢ ɤɪɨɜɢ ɢ ɞɪɭɝɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɠɢɞɤɨɫɬɟɣ, ɜɵɡɵɜɚɹ ɡɧɚɱɢɬɟɥɶɧɵɟ 

ɧɚɪɭɲɟɧɢɹ ɢɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɨɫɬɚɜɨɜ;  

 ɛɢɨɥɨɝɢɱɟɫɤɨɟ (ɦɟɯɚɧɢɱɟɫɤɨɟ) ɞɟɣɫɬɜɢɟ – ɜɵɪɚɠɚɟɬɫɹ ɜ 

ɪɚɡɞɪɚɠɟɧɢɢ ɢ ɜɨɡɛɭɠɞɟɧɢɢ ɠɢɜɵɯ ɬɤɚɧɟɣ ɨɪɝɚɧɢɡɦɚ, ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 

ɧɟɩɪɨɢɡɜɨɥɶɧɵɦ ɫɭɞɨɪɨɠɧɵɦ ɫɨɤɪɚɳɟɧɢɟɦ ɦɵɲɰ (ɜ ɬɨɦ ɱɢɫɥɟ ɫɟɪɞɰɚ, 

ɥёɝɤɢɯ).  

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɨɛɴɟɤɬ – ɈɊɍ 220 ɤȼ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɚɬɟɝɨɪɢɢ 

ɩɨɦɟɳɟɧɢɣ ɩɨ ɩɨɪɚɠɟɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɨɬɧɨɫɢɬɫɹ ɤ ɨɫɨɛɨ ɨɩɚɫɧɨɦɭ 

ɩɨɦɟɳɟɧɢɸ. ɍɫɥɨɜɢɹɦɢ, ɫɨɡɞɚɸɳɢɦɢ ɩɨɜɵɲɟɧɧɭɸ ɨɩɚɫɧɨɫɬɶ ɹɜɥɹɸɬɫɹ: 

ɚ) ɨɫɨɛɚɹ ɫɵɪɨɫɬɶ; 

ɛ) ɯɢɦɢɱɟɫɤɢ ɚɤɬɢɜɧɚɹ ɢɥɢ ɨɪɝɚɧɢɱɟɫɤɚɹ ɫɪɟɞɚ; 

ɜ) ɬɨɤɨɩɪɨɜɨɞɹɳɢɟ ɩɨɥɵ (ɦɟɬɚɥɥɢɱɟɫɤɢɟ, ɡɟɦɥɹɧɵɟ, 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, ɤɢɪɩɢɱɧɵɟ ɢ ɬ.ɩ.); 

ɝ) ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ (ɜɵɲɟ 35 °ɋ); 
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Ɉɫɧɨɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɢɫɯɨɞ ɩɨɪɚɠɟɧɢɹ, ɹɜɥɹɸɬɫɹ 

[7]: 

 ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ;  

 ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɨɡɞɟɣɫɬɜɢɹ ɬɨɤɚ;  

 ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɥɚ;  

 ɩɟɬɥɹ («ɩɭɬɶ») ɬɨɤɚ;  

 ɩɫɢɯɨɥɨɝɢɱɟɫɤɚɹ ɝɨɬɨɜɧɨɫɬɶ ɤ ɭɞɚɪɭ.  

ɉɨ ɩɪɚɜɢɥɚɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɫɭɳɟɫɬɜɭɸɬ ɞɨɩɭɫɬɢɦɵɟ ɪɚɫɫɬɨɹɧɢɹ ɞɨ 

ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɩɪɢɛɥɢɠɟɧɢɟ ɤ ɤɨɬɨɪɵɦ ɧɚ 

ɪɚɫɫɬɨɹɧɢɟ ɦɟɧɟɟ ɭɤɚɡɚɧɧɵɯ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. Ⱦɚɧɧɵɟ ɞɨɩɭɫɬɢɦɵɟ ɪɚɫɫɬɨɹɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5 [7].  

 

Ɍɚɛɥɢɰɚ 2.5 – Ⱦɨɩɭɫɬɢɦɵɟ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ 

ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ 

ɇɚɩɪɹɠɟɧɢɟ, 
ɤȼ 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɥɸɞɟɣ ɢ 
ɩɪɢɦɟɧɹɟɦɵɯ ɢɦɢ 
ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɨɬ 
ɜɪɟɦɟɧɧɵɯ ɨɝɪɚɠɞɟɧɢɣ, ɦ 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɯɚɧɢɡɦɨɜ ɢ 
ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ ɜ 
ɪɚɛɨɱɟɦ ɢ ɬɪɚɧɫɩɨɪɬɧɨɦ 
ɩɨɥɨɠɟɧɢɢ, ɨɬ ɫɬɪɨɩɨɜ, 
ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 
ɢ ɝɪɭɡɨɜ, ɦ 

110 1,0 1,5 

150 1,5 2,0 

220 2,0 2,5 

 

Ʉ ɫɪɟɞɫɬɜɚɦ ɡɚɳɢɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, ɨɬɧɨɫɹɬ [7]: 

 ɢɡɨɥɢɪɭɸɳɢɟ ɨɩɟɪɚɬɢɜɧɵɟ ɲɬɚɧɝɢ, ɢɡɨɥɢɪɭɸɳɢɟ ɫɴɟɦɧɢɤɢ ɞɥɹ 

ɨɩɟɪɚɰɢɣ ɫ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ, ɭɤɚɡɚɬɟɥɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɧɚɥɢɱɢɹ ɧɚɩɪɹɠɟɧɢɹ;  

 ɢɡɨɥɢɪɭɸɳɢɟ ɥɟɫɬɧɢɰɵ, ɢɡɨɥɢɪɭɸɳɢɟ ɩɥɨɳɚɞɤɢ, ɢɡɨɥɢɪɭɸɳɢɟ 

ɬɹɝɢ, ɡɚɯɜɚɬɵ ɢ ɢɧɫɬɪɭɦɟɧɬ ɫ ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɪɭɤɨɹɬɤɚɦɢ;  

 ɪɟɡɢɧɨɜɵɟ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɟɪɱɚɬɤɢ, ɛɨɬɵ, ɝɚɥɨɲɢ, ɤɨɜɪɢɤɢ, 

ɢɡɨɥɢɪɭɸɳɢɟ ɩɨɞɫɬɚɜɤɢ;  
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 ɩɟɪɟɧɨɫɧɵɟ ɡɚɡɟɦɥɟɧɢɹ;  

 ɜɪɟɦɟɧɧɵɟ ɨɝɪɚɠɞɟɧɢɹ, ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɩɥɚɤɚɬɵ, 

ɢɡɨɥɢɪɭɸɳɢɟ ɤɨɥɩɚɤɢ ɢ ɧɚɤɥɚɞɤɢ;  

 ɡɚɳɢɬɧɵɟ ɨɱɤɢ, ɛɪɟɡɟɧɬɨɜɵɟ ɪɭɤɚɜɢɰɵ, ɮɢɥɶɬɪɭɸɳɢɟ ɢ 

ɢɡɨɥɢɪɭɸɳɢɟ ɩɪɨɬɢɜɨɝɚɡɵ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɩɨɹɫɚ, ɫɬɪɚɯɭɸɳɢɟ ɤɚɧɚɬɵ.  

 

Ɇɨɥɧɢɟɡɚɳɢɬɚ 

Ʉɥɸɱɟɜɨɣ ɡɚɞɚɱɟɣ ɫɢɫɬɟɦɵ ɦɨɥɧɢɟɡɚɳɢɬɵ ɈɊɍ ɜɵɫɬɭɩɚɟɬ 

ɭɥɚɜɥɢɜɚɧɢɟ ɩɨɩɚɞɚɸɳɢɯ ɜ ɧɢɯ ɦɨɥɧɢɣ. ɉɪɢ ɷɬɨɦ ɧɟɦɚɥɨɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ 

ɹɜɥɹɟɬɫɹ ɢɡɛɟɝɚɧɢɟ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɛɨɱɧɵɯ 

ɷɮɮɟɤɬɨɜ, ɩɨɫɤɨɥɶɤɭ ɷɬɨ ɦɨɠɟɬ ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ ɩɨɜɪɟɠɞɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ 

ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɩɚɫɧɨɝɨ ɲɚɝɨɜɨɝɨ ɢɥɢ ɤɨɧɬɚɤɬɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ. ȼɨɡɜɟɞɟɧɢɟ ɦɨɥɧɢɟɡɚɳɢɬɵ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɨɬɜɪɚɬɢɬɶ 

ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɤɪɨɨɛɪɚɡɨɜɚɧɢɹ ɜɧɭɬɪɢ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ. Ⱦɥɹ ɩɨɞɫɬɚɧɰɢɣ 

ɜ ɷɬɢɯ ɰɟɥɹɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɪɹɞɧɢɤɢ ɢ ɦɨɥɧɢɟɨɬɜɨɞɵ. 

1) Ɂащɢɬа ɪаɡɪяɞɧɢɤаɦɢ.Ɍɪɭɛɱɚɬɵɟ ɪɚɡɪɹɞɧɢɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɳɢɬɵ ɢɡɨɥɹɰɢɢ ɥɢɧɢɢ ɢ ɩɨɞɫɬɚɧɰɢɣ. ɂɯ ɜɵɛɢɪɚɸɬ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ ɢ ɩɟɪɟɞɟɥɨɜ ɬɨɤɨɜ 

ɨɬɤɥɸɱɟɧɢɹ ɫ ɭɱɟɬɨɦ ɫɨɨɬɧɨɲɟɧɢɣm [18]: 

,max , ,maxk ɪ ɬI I ; ,min , ,mink ɪ ɬI I  , ɝɞɟ 

Iɪ,ɬ,min– ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ ɩɪɟɞɟɥ ɬɨɤɨɜ, ɤɨɬɨɪɵɟ ɪɚɡɪɹɞɧɢɤ ɞɚɧɧɨɝɨ 

ɬɢɩɚ ɜ ɫɨɫɬɨɹɧɢɢ ɨɬɤɥɸɱɢɬɶ; 

Iɪ,ɬ,max – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɢɠɧɢɣ ɩɪɟɞɟɥ; 

Iɤ,mɚɯ– ɡɧɚɱɟɧɢɟ ɬɪɟɯɮɚɡɧɨɝɨ ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɬɨɤɚ ɜ ɩɟɪɜɵɣ 

ɩɨɥɭɩɟɪɢɨɞ. 

Iɤ,min– ɡɧɚɱɟɧɢɟ ɞɜɭɯɮɚɡɧɨɝɨ ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɬɨɤɚ ɜ ɩɟɪɜɵɣ 

ɩɨɥɭɩɟɪɢɨɞ. 
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ȼɟɧɬɢɥɶɧɵɟ ɪɚɡɪɹɞɧɢɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɳɢɬɵ 

ɢɡɨɥɹɰɢɢ ɤɚɤ ɩɨɞɫɬɚɧɰɢɣ, ɬɚɤ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ 

ɧɚɡɧɚɱɟɧɢɸ ɢ ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 

2) Ɂащɢɬа ɦɨɥɧɢɟɨɬвɨɞаɦɢ.ɋɨɝɥɚɫɧɨ ɞɟɣɫɬɜɭɸɳɢɦ ɫɬɚɧɞɚɪɬɚɦ 

ɨɬɤɪɵɬɵɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɨɬ ɭɞɚɪɨɜ 

ɦɨɥɧɢɢ ɩɭɬɟɦ ɜɨɡɜɟɞɟɧɢɹ ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɢɯ ɫɬɟɪɠɧɟɜɵɯ ɦɨɥɧɢɟɨɬɜɨɞɨɜ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨ ɭɝɥɚɦ. ɉɨɞɫɱɟɬ ɜɵɫɨɬɵ ɦɨɥɧɢɟɨɬɜɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ [18]: 

8 ( )D H h   , 

ɝɞɟ D – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɢɦɢ ɦɨɥɧɢɟɨɬɜɨɞɚɦɢ; 

H – ɜɵɫɨɬɚ ɫɚɦɨɝɨ ɦɨɥɧɢɟɨɬɜɨɞɚ; 

h – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɵɫɨɬɚ ɨɩɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɞɫɬɚɧɰɢɣ. 

 

Ʉɪɨɦɟ ɬɨɝɨ, ɫɩɟɰɢɚɥɢɫɬɵ ɢɡ ɫɨɨɛɪɚɠɟɧɢɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 

ɪɟɤɨɦɟɧɞɭɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɦɨɥɧɢɟɨɬɜɨɞɚ ɜɫɟ ɞɨɫɬɭɩɧɵɟ 

ɜɵɫɨɤɢɟ ɫɨɨɪɭɠɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɫ 

ɩɨɞɫɬɚɧɰɢɟɣ. 

 

2.2.2 Ɇɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ 

 

ɉɪɢ ɜɟɞɟɧɢɢ ɪɚɛɨɬ ɧɚ ɈɊɍ ɩɟɪɫɨɧɚɥ ɩɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɬɪɟɛɨɜɚɧɢɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɡɚɱɚɫɬɭɸ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶ ɪɚɡɥɢɱɧɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ 

ɬɪɚɜɦɵ. Ʉ ɬɪɚɜɦɚɦ ɬɚɤɨɝɨ ɬɢɩɚ ɨɬɧɨɫɹɬɫɹ: ɭɲɢɛɵ, ɩɟɪɟɥɨɦɵ, ɜɵɜɢɯɢ ɢ 

ɪɚɧɟɧɢɹ. 

Ɉɛɵɱɧɨ ɭɲɢɛɵ ɩɪɨɢɫɯɨɞɹɬ ɩɪɢ ɧɟɨɫɬɨɪɨɠɧɨɦ ɨɛɪɚɳɟɧɢɢ ɫ 

ɢɧɫɬɪɭɦɟɧɬɨɦ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟɩɪɢɝɨɞɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɩɪɢ ɩɚɞɟɧɢɢ 

ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɬ.ɞ. ɂɫɤɥɸɱɚɬɶ ɩɨɥɭɱɟɧɢɟ ɭɲɢɛɨɜ ɬɟɥɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨ 

ɧɟɪɨɜɧɨɣ ɢɥɢ ɫɤɨɥɶɡɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟ ɩɪɢɯɨɞɢɬɫɹ. 
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ɉɟɪɟɥɨɦɵ ɩɚɥɶɰɟɜ ɪɭɤ ɢ ɧɨɝ ɢɦɟɸɬ ɦɟɫɬɨ ɩɪɢ ɩɚɞɟɧɢɢ ɬɹɠɟɥɵɯ 

ɩɪɟɞɦɟɬɨɜ ɫ ɜɵɫɨɬɵ. ɉɟɪɟɥɨɦɵ ɤɨɫɬɟɣ ɜɨɡɧɢɤɚɸɬ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢ ɩɚɞɟɧɢɢ 

ɫɨɬɪɭɞɧɢɤɚ ɫ ɜɵɫɨɬɵ, ɩɪɢ ɚɜɚɪɢɹɯ ɧɚ ɬɪɚɧɫɩɨɪɬɟ. 

ɉɨ ɛɨɥɶɲɟɣ ɱɚɫɬɢ, ɩɨɥɭɱɟɧɢɟ ɪɚɧɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɪɟɠɭɳɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɩɪɢ ɡɚɱɢɫɬɤɟ ɢɡɨɥɹɰɢɢ ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ ɢ ɬ.ɞ. 

ɋɨɝɥɚɫɧɨ ȽɈɋɌ 12.2.003-91 «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 

(ɋɋȻɌ). Ɉɛɨɪɭɞɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ» 

ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɬɪɚɜɦ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɞɝɨɬɨɜɥɟɧ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɢɧɫɬɪɭɤɬɚɠɚɦɢ. ɂɧɫɬɪɭɤɬɚɠɢ ɞɟɥɹɬɫɹ ɧɚ [8]: 

1. ȼɜɨɞɧɵɣ – ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɢɡɥɨɠɟɧɢɟ ɜɫɟɯ ɮɭɧɤɰɢɣ 

ɫɩɟɰɢɚɥɢɫɬɚ, ɜɨɡɥɨɠɟɧɧɵɯ ɧɚ ɧɟɝɨ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɚ ɬɚɤɠɟ ɢɡɥɨɠɟɧɢɟ 

ɭɬɜɟɪɠɞɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ; 

2. ɉɟɪɜɢɱɧɵɣ – ɡɧɚɤɨɦɢɬ ɪɚɛɨɬɧɢɤɨɜ ɫ ɢɦɟɸɳɢɦɢɫɹ ɜɪɟɞɧɵɦɢ ɢ 

ɨɩɚɫɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɚ ɬɚɤɠɟ ɩɪɢ ɞɚɧɧɨɦ ɢɧɫɬɪɭɤɬɚɠɟ 

ɩɪɨɯɨɞɢɬ ɭɫɬɧɚɹ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ; 

3. ɉɨɜɬɨɪɧɵɣ – ɩɨɜɬɨɪɹɟɬ ɩɟɪɜɢɱɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ; 

4. ȼɧɟɩɥɚɧɨɜɵɣ – ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɩɪɢɤɚɡɭ ɢɥɢ ɪɚɫɩɨɪɹɠɟɧɢɸ; 

5. ɐɟɥɟɜɨɣ – ɨɮɨɪɦɥɹɟɬɫɹ ɩɪɢɤɚɡɨɦ ɨ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɫ 

ɨɮɨɪɦɥɟɧɢɟɦ ɧɚɪɹɞɚ-ɞɨɩɭɫɤɚ. 

ɂɧɫɬɪɭɤɬɚɠɢ ɩɪɨɜɨɞɹɬɫɹ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɬɪɚɜɦ, ɧɨ ɢ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɞɪɭɝɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. 

 

 

 

 

 

 

 

 

 

 

2.3 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
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ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɧɚ ɈɊɍ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɥɚɛɨ ɡɚɝɪɹɡɧɹɟɬ ɨɤɪɭɠɚɸɳɭɸ  ɫɪɟɞɭ. ɉɨ ɫɩɟɰɢɮɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɧɚ 

ɷɤɨɥɨɝɢɸ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ «ɦɹɝɤɨ» ɜɥɢɹɸɳɢɦ 

ɩɪɨɢɡɜɨɞɫɬɜɚɦ. Ɂɚɝɪɹɡɧɟɧɢɟ ɜɨɞɧɨɣ, ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɢ ɩɨɱɜɵ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɩɪɨɢɫɯɨɞɢɬ ɥɢɲɶ ɜɨ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɱɚɫɬɢɱɧɨ ɩɪɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬɚɯ. 

ɇɚ ɈɊɍ, ɤɚɤ ɩɪɚɜɢɥɨ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɷɥɟɝɚɡɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ. 

Ɉɫɧɨɜɧɨɣ ɢɡɨɥɹɰɢɟɣ ɬɚɤɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɹɜɥɹɟɬɫɹ ɷɥɟɝɚɡ. ɗɥɟɝɚɡ ɧɟɝɚɬɢɜɧɨ 

ɜɥɢɹɟɬ ɧɚ ɨɡɨɧɨɜɵɣ ɫɥɨɣ, ɪɚɡɪɭɲɚɹ ɟɝɨ. Ɍɚɤɠɟ ɩɪɢ ɝɚɲɟɧɢɢ ɜ ɧɟɦ ɞɭɝɢ ɜɨ 

ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɟɝɨ ɭɬɟɱɤɢ ɨɧ ɦɨɠɟɬ ɧɚɧɟɫɬɢ 

ɫɢɥɶɧɵɣ ɜɪɟɞ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɢ ɞɚɠɟ ɱɟɥɨɜɟɤɭ. ɇɨ ɩɪɢ ɩɪɚɜɢɥɶɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɠɧɨ ɢɡɛɟɠɚɬɶ ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ. Ɍɚɤɠɟ ɜɨɡɦɨɠɧɨ 

ɡɚɦɟɧɢɬɶ ɜɵɤɥɸɱɚɬɟɥɢ ɧɚ ɜɚɤɭɦɧɵɟ ɢɥɢ ɜɨɡɞɭɲɧɵɟ – ɛɟɡɜɪɟɞɧɵɟ ɞɥɹ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɇɚ ɨɬɤɪɵɬɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɱɚɫɬɨ ɜɨɡɧɢɤɚɸɬ ɚɜɚɪɢɢ 

ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɬɢɰ, ɤɨɬɨɪɵɟ ɫɚɞɹɬɫɹ ɧɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ.Ɉɫɨɛɭɸ ɨɩɚɫɧɨɫɬɶ 

ɞɥɹ ɩɬɢɰ ɩɪɟɞɫɬɚɜɥɹɸɬ ɜɵɫɨɤɨɜɨɥɶɬɧɵɟ ɜɵɜɨɞɵ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 

ɥɢɧɟɣɧɵɟ ɜɜɨɞɵ ɜ ɡɚɤɪɵɬɵɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɞɪɭɝɢɟ 

ɷɥɟɦɟɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɝɢɛɟɥɢ ɩɬɢɰ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɟɬɱɚɬɵɟ ɨɝɪɚɠɞɟɧɢɹ, ɤɨɠɭɯɢ ɧɚ ɷɥɟɦɟɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɝɞɟ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɩɪɨɢɫɯɨɞɢɬ ɝɢɛɟɥɶ ɩɬɢɰ. 

ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɫɭɳɟɫɬɜɭɟɬ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 4 ɦɚɹ 1999 ɝ. N 

96-ɎɁ "Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ", ɤɨɬɨɪɵɣ ɪɟɝɭɥɢɪɭɟɬ ɜɫɟ 

ɨɬɧɨɲɟɧɢɹ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ. 

ȼ ɰɟɥɹɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɚɬɢɜɵ [9]: 

1. Ɍɟɯɧɢɱɟɫɤɢɟ ɧɨɪɦɚɬɢɜɵ ɜɵɛɪɨɫɨɜ. Ⱦɚɧɧɵɣ ɧɨɪɦɚɬɢɜ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɮɟɞɟɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢɥɢ ɞɪɭɝɨɣ ɭɩɨɥɧɨɦɨɱɟɧɧɵɣ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɮɟɞɟɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɩɨ 

ɫɨɝɥɚɫɨɜɚɧɢɸ; 
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2. ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɜɵɛɪɨɫɵ. ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ 

ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɫɬɚɰɢɨɧɚɪɧɨɝɨ 

ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 

ɢ ɢɯ ɫɨɜɨɤɭɩɧɨɫɬɢ (ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɰɟɥɨɦ). 

ɋɭɳɟɫɬɜɟɧɧɵɣ ɜɪɟɞ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɧɚɧɟɫɬɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɈɊɍ – ɷɬɨ ɪɚɫɬɟɤɚɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ. Ⱦɥɹ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɫɬɟɤɚɧɢɹ ɦɚɫɥɚ ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ. 4.2.69 ɉɍɗ, ɧɚ ɩɨɞɫɬɚɧɰɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɟɬɶ 

ɦɚɫɥɨɨɬɜɨɞɨɜ ɫɨ ɫɛɪɨɫɨɦ ɜ ɡɚɤɪɵɬɵɣ ɦɚɫɥɨɫɛɨɪɧɢɤ ɟɦɤɨɫɬɶɸ 50 ɦ3. ȿɦɤɨɫɬɶ 

ɦɚɫɥɨɫɛɨɪɧɢɤɚ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɡɚɞɟɪɠɚɧɢɟ ɩɨɥɧɨɝɨ ɨɛɴɟɦɚ ɦɚɫɥɚ ɢɡ 

ɧɚɢɛɨɥɶɲɟɝɨ ɟɞɢɧɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɥɸɫ 20 ɦ3
 ɜɨɞɵ.  

ɉɪɢ ɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɢɥɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜɨɡɦɨɠɧɨ 

ɨɛɪɚɡɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɨɛɪɚɡɭɸɬɫɹ ɨɬɯɨɞɵ, 

ɫɨɬɪɭɞɧɢɤɢ ɩɨɞɫɬɚɧɰɢɢ ɨɛɹɡɚɧɵ [10]: 

- ɜɟɫɬɢ ɭɱɟɬ ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ, ɨɛɟɡɜɪɟɠɟɧɧɵɯ, 

ɩɟɪɟɞɚɧɧɵɯ ɞɪɭɝɢɦ ɥɢɰɚɦ ɢɥɢ ɩɨɥɭɱɟɧɧɵɯ ɨɬ ɞɪɭɝɢɯ ɥɢɰ, ɚ ɬɚɤɠɟ 

ɪɚɡɦɟɳɟɧɧɵɯ ɨɬɯɨɞɨɜ; 

- ɭɫɬɚɧɨɜɢɬɶ ɢ ɩɨɞɬɜɟɪɠɞɚɬɶ ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ, 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ, ɨɛɟɡɜɪɟɠɟɧɧɵɯ, ɩɟɪɟɞɚɧɧɵɯ ɞɪɭɝɢɦ ɥɢɰɚɦ ɢɥɢ ɩɨɥɭɱɟɧɧɵɯ 

ɨɬ ɞɪɭɝɢɯ ɥɢɰ, ɚ ɬɚɤɠɟ ɪɚɡɦɟɳɟɧɧɵɯ ɨɬɯɨɞɨɜ; 

- ɫɨɫɬɚɜɢɬɶ ɩɚɫɩɨɪɬɚ ɧɚ ɨɩɚɫɧɵɟ ɨɬɯɨɞɵ; 

–      ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɨɟɤɬɵ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ 
ɧɚ ɪɚɡɦɟɳɟɧɢɟ. 

 

 

2.4. Ɂɚɳɢɬɚ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 
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Ʉ ɨɫɧɨɜɧɵɦ ɜɢɞɚɦ ɜɨɡɦɨɠɧɵɯ ɑɋ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɧɚ ɈɊɍ 220 

ɤȼ ɨɬɧɨɫɹɬɫɹ: 

 ɚɜɚɪɢɢ ɫ ɜɵɛɪɨɫɨɦ ɯɢɦɢɱɟɫɤɢ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ; 

 ɩɨɠɚɪɵ ɢ ɜɡɪɵɜɵ; 

 ɚɜɚɪɢɢ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɤɨɦɦɭɧɚɥɶɧɵɯ ɫɢɫɬɟɦɚɯ; 

 ɨɛɪɭɲɟɧɢɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

 

ɇɚɢɛɨɥɟɟ ɬɢɩɢɱɧɵɦ ɑɋ  ɹɜɥɹɸɬɫɹ ɩɨɠɚɪɵ ɢ ɜɡɪɵɜɵ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ 

ɩɪɨɢɫɯɨɞɢɬ ɜɡɪɵɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɬɟɦ ɫɚɦɵɦ ɝɨɪɟɧɢɟ ɟɝɨ ɦɚɫɥɚ, ɬɚɤɠɟ 

ɜɨɡɧɢɤɚɸɬ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɞɭɝɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɜɨɡɝɨɪɚɧɢɸ 

ɛɥɢɡɥɟɠɚɣɲɢɯ ɨɛɴɟɤɬɨɜ. 

ɂɫɬɨɱɧɢɤɨɦ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɜɡɪɵɜɚ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.01.010 – 76 

ɹɜɥɹɸɬɫɹ [11]: 

-        ɨɬɤɪɵɬɨɟ ɩɥɚɦɹ, ɝɨɪɹɳɢɟ ɢ ɪɚɫɤɚɥɟɧɧɵɟ ɬɟɥɚ; 

- ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɪɚɡɪɹɞɵ; 

- ɢɫɤɪɵ ɨɬ ɭɞɚɪɚ ɢ ɬɪɟɧɢɹ; 

- ɭɞɚɪɧɵɟ ɜɨɥɧɵ; 

- ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɢ ɞɪɭɝɢɟ ɢɡɥɭɱɟɧɢɹ. 

 ɉɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɢɧɢɰɢɢɪɨɜɚɧɢɹ 

ɜɡɪɵɜɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ: 

-  ɩɪɟɞɨɬɜɪɚɳɟɧɢɟɦ ɧɚɝɪɟɜɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 

ɫɚɦɨɜɨɫɩɥɚɦɟɧɟɧɢɹ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɫɪɟɞɵ; 

-  ɩɪɢɦɟɧɟɧɢɟɦ ɦɚɬɟɪɢɚɥɨɜ, ɧɟ ɫɨɡɞɚɸɳɢɯ ɩɪɢ ɫɨɭɞɚɪɟɧɢɢ ɢɫɤɪ, 

ɫɩɨɫɨɛɧɵɯ ɢɧɢɰɢɢɪɨɜɚɬɶ ɜɡɪɵɜ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɫɪɟɞɵ; ɩɪɢɦɟɧɟɧɢɟɦ ɫɪɟɞɫɬɜ 

ɡɚɳɢɬɵ ɨɬ ɚɬɦɨɫɮɟɪɧɨɝɨ ɢ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ, ɛɥɭɠɞɚɸɳɢɯ ɬɨɤɨɜ, 

ɬɨɤɨɜ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɢ ɬ. ɞ. 

-  ɩɪɢɦɟɧɟɧɢɟɦ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ, 

ɜɨɡɦɨɠɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɢɧɢɰɢɢɪɨɜɚɧɢɹ ɜɡɪɵɜɚ; 

-  ɨɝɪɚɧɢɱɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɢ ɞɪɭɝɢɯ ɢɡɥɭɱɟɧɢɣ. 
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ɋɨɝɥɚɫɧɨ ɇɉȻ 105-03ɈɊɍ 220 ɤȼ ɩɨ ɤɚɬɟɝɨɪɢɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ 

ɨɬɧɨɫɢɬɫɹ ɤ ɬɢɩɭ ȼ3 –ɝɨɪɸɱɢɟ ɢ ɬɪɭɞɧɨɝɨɪɸɱɢɟ ɠɢɞɤɨɫɬɢ, ɬɜɟɪɞɵɟ ɝɨɪɸɱɢɟ 

ɢ ɬɪɭɞɧɨɝɨɪɸɱɢɟ ɜɟɳɟɫɬɜɚ ɢ ɦɚɬɟɪɢɚɥɵ (ɜ ɬɨɦ ɱɢɫɥɟ ɩɵɥɢ ɢ ɜɨɥɨɤɧɚ) [12]. 

ɉɨɠɚɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɟɚɤɬɨɪɨɜ ɢ ɦɚɫɥɹɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 

ɬɭɲɚɬ ɩɟɧɨɣ ɫɪɟɞɧɟɣ ɤɪɚɬɧɨɫɬɢ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɩɨɞɚɱɢ ɪɚɫɬɜɨɪɚ 

ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ 0,2 ɥ/ɫ ɦ2, ɚ ɬɚɤɠɟ ɬɨɧɤɨɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɨɣ ɫ 

ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ 0,1 ɥ/ɫ ɦ2
. Ⱦɥɹ ɬɭɲɟɧɢɹ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɛɟɡ ɧɚɩɪɹɠɟɧɢɹ 

ɢɫɩɨɥɶɡɭɸɬ ɩɟɧɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ. Ɉɫɬɚɥɶɧɵɟ ɜɢɞɵ ɨɝɧɟɬɭɲɢɬɟɥɟɣ 

(ɩɨɪɨɲɤɨɜɵɟ, ɭɝɥɟɤɢɫɥɨɬɧɵɟ) ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɬɭɲɟɧɢɹ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ 

ɦɟɧɶɲɟɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ. Ɍɚɤɠɟ ɬɟɪɪɢɬɨɪɢɹ ɈɊɍ ɞɨɥɠɧɚ ɛɵɬɶ 

ɨɛɨɪɭɞɨɜɚɧɚ ɩɨɠɚɪɧɵɦɢ ɹɳɢɤɚɦɢ ɫ ɩɟɫɤɨɦ. 

 

2.5 ɉɪɚɜɨɜɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɜɨɩɪɨɫɵ ɨɛɟɫɩɟɱɟɧɢɹ 

ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

Ɋɚɛɨɱɢɣ ɩɟɪɫɨɧɚɥ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɚɜɚ: 

– ɇɚ ɪɚɛɨɬɚɯ ɫ ɜɪɟɞɧɵɦɢ ɢ(ɢɥɢ) ɨɩɚɫɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɚ ɬɚɤɠɟ 

ɧɚ ɪɚɛɨɬɚɯ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɨɫɨɛɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ ɢɥɢ ɫɜɹɡɚɧɧɵɯ ɫ 

ɡɚɝɪɹɡɧɟɧɢɟɦ, ɪɚɛɨɬɧɢɤɚɦ ɛɟɫɩɥɚɬɧɨ ɜɵɞɚɸɬɫɹ ɩɪɨɲɟɞɲɢɟ ɨɛɹɡɚɬɟɥɶɧɭɸ 

ɫɟɪɬɢɮɢɤɚɰɢɸ ɢɥɢ ɞɟɤɥɚɪɢɪɨɜɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɫɩɟɰɢɚɥɶɧɚɹ ɨɞɟɠɞɚ, 

ɫɩɟɰɢɚɥɶɧɚɹ ɨɛɭɜɶ ɢ ɞɪɭɝɢɟ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɚ ɬɚɤɠɟ 

ɫɦɵɜɚɸɳɢɟ ɢ (ɢɥɢ) ɨɛɟɡɜɪɟɠɢɜɚɸɳɢɟ ɫɪɟɞɫɬɜɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɢɩɨɜɵɦɢ 

ɧɨɪɦɚɦɢ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ, ɨɩɪɟɞɟɥɹɟɦɨɦ 

ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɨɬ 

30.12.2008 N 313-ɎɁ) [13]; 

–Ɋɚɛɨɬɧɢɤɢ ɢɦɟɸɬ ɩɪɚɜɨ ɧɚ ɫɨɤɪɚɳɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɱɟɝɨ 

ɜɪɟɦɟɧɢ. ɋɨɤɪɚɳɚɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ, 

ɡɚɧɹɬɵɯ ɧɚ ɪɚɛɨɬɚɯ ɫ ɜɪɟɞɧɵɦɢ ɢ (ɢɥɢ) ɨɩɚɫɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, - ɧɟ 

ɛɨɥɟɟ 36 ɱɚɫɨɜ ɜ ɧɟɞɟɥɸ ɜ ɩɨɪɹɞɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɫ ɭɱɟɬɨɦ ɦɧɟɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ ɬɪɟɯɫɬɨɪɨɧɧɟɣ 
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ɤɨɦɢɫɫɢɢ ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɫɨɰɢɚɥɶɧɨ-ɬɪɭɞɨɜɵɯ ɨɬɧɨɲɟɧɢɣ (ɱɚɫɬɶ ɩɟɪɜɚɹ ɜ 

ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɨɬ 30.06.2006 N 90-ɎɁ) [14]; 

– Ɍɚɤɠɟ ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ ɩɪɚɜɚ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ 

ɩɨɪɹɞɤɟ ɡɚ ɫɱɟɬ ɫɪɟɞɫɬɜ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɹɡɚɬɟɥɶɧɵɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ (ɩɪɢ 

ɩɨɫɬɭɩɥɟɧɢɢ ɧɚ ɪɚɛɨɬɭ) ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɜ ɬɟɱɟɧɢɟ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ 

ɞɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɦɟɞɢɰɢɧɫɤɢɯ ɨɫɦɨɬɪɨɜ (ɨɛɫɥɟɞɨɜɚɧɢɣ), ɚ ɬɚɤɠɟ 

ɜɧɟɨɱɟɪɟɞɧɵɯ ɦɟɞɢɰɢɧɫɤɢɯ ɨɫɦɨɬɪɨɜ ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɦɟɞɢɰɢɧɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɫɨɝɥɚɫɧɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ [16]. 

Ɉɛɹɡɚɬɟɥɶɧɨɟ ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɪɚɛɨɬɧɢɤɨɜ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ 39 

ɫɬɚɬɶɟɣ Ʉɨɧɫɬɢɬɭɰɢɢ Ɋɨɫɫɢɢ. Ɋɚɛɨɬɨɞɚɬɟɥɢ ɨɛɹɡɭɸɬɫɹ ɨɛɟɫɩɟɱɢɬɶ ɫɜɨɢɦ 

ɩɨɞɱɢɧɟɧɧɵɦ ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɜɨɡɦɨɠɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ. Ɍɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜɢɞ ɫɬɪɚɯɨɜɚɧɢɹ ɦɨɠɟɬ 

ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ [15], ɩɨɥɭɱɚɬɶ ɜɵɩɥɚɬɵ ɦɨɝɭɬ: 

• Ɏɢɡɢɱɟɫɤɢɟ ɥɢɰɚ, ɜɵɩɨɥɧɹɸɳɢɟ ɫɜɨɢ ɨɛɹɡɚɧɧɨɫɬɢ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɡɚɤɥɸɱɟɧɧɨɝɨ ɤɨɧɬɪɚɤɬɚ, ɬɪɭɞɨɜɨɝɨ ɞɨɝɨɜɨɪɚ ɫɨ ɫɬɪɚɯɨɜɚɬɟɥɟɦ; 

• Ʌɢɰɚ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɨɫɭɠɞɟɧɵ ɤ ɥɢɲɟɧɢɸ ɫɜɨɛɨɞɵ ɧɚ 

ɨɩɪɟɞɟɥɟɧɧɵɣ ɫɪɨɤ ɢɥɢ ɩɪɢɜɥɟɱɟɧɧɵɟ ɤ ɬɪɭɞɭ ɫɬɪɚɯɨɜɚɬɟɥɹɦɢ; 

• Ɏɢɡɢɱɟɫɤɢɟ ɥɢɰɚ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɪɚɛɨɬɭ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɝɪɚɠɞɚɧɫɤɨɝɨ ɢɥɢ ɩɪɚɜɨɜɨɝɨ ɞɨɝɨɜɨɪɚ. 

ɂɦɟɧɧɨ ɨɧɢ ɩɨɞɥɟɠɚɬ ɫɬɪɚɯɨɜɚɧɢɸ ɨɬ ɩɨɥɭɱɟɧɧɵɯ ɜɫɟɜɨɡɦɨɠɧɵɯ 

ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɜɨ ɜɪɟɦɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. Ɍɚɤɠɟ ɫɸɞɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɭɤɚɡɵɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɞɨɝɨɜɨɪɚɯ. ɉɪɢ ɧɚɫɬɭɩɥɟɧɢɢ ɬɚɤɨɝɨ ɫɬɪɚɯɨɜɨɝɨ ɫɥɭɱɚɹ ɫɬɪɚɯɨɜɚɬɟɥɶ 

ɨɛɹɡɭɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɭɩɥɚɱɢɜɚɬɶ ɫɬɪɚɯɨɜɳɢɤɭ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɜɡɧɨɫɵ. 

ȿɫɥɢ ɡɞɨɪɨɜɶɸ ɢɥɢ ɠɢɡɧɢ ɝɪɚɠɞɚɧ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɵɥ ɩɪɢɱɢɧɟɧ ɜɪɟɞ, ɬɨ  

ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɧɨɫɬɶɸ ɨɛɟɫɩɟɱɢɬɶ ɢɯ ɧɚɱɢɫɥɟɧɢɟɦ ɢ ɜɵɩɥɚɬɨɣ, ɚ ɥɢɰɚ, 

ɤɨɬɨɪɵɟ ɜɢɧɨɜɧɵ ɜ ɬɚɤɨɦ ɞɟɹɧɢɢ, ɞɨɥɠɧɵ ɩɨɧɟɫɬɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ. 
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Ɋɚɡɦɟɪɵ ɩɨɫɨɛɢɣ ɩɨ ɜɪɟɦɟɧɧɨɣ ɧɟɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ ɢ ɭɫɥɨɜɢɹ ɢɯ 

ɜɵɩɥɚɬɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɬ. 183 ɌɄ ɊɎ. 

ɉɨɪɹɞɨɤ ɢɫɱɢɫɥɟɧɢɹ ɩɨɫɨɛɢɹ ɩɨ ɜɪɟɦɟɧɧɨɣ ɧɟɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ: 

1. Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɪɟɞɧɢɣ ɞɧɟɜɧɨɣ (ɱɚɫɨɜɨɣ) ɡɚɪɚɛɨɬɨɤ; 

2. Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɧɟɜɧɨɟ (ɱɚɫɨɜɨɟ) ɩɨɫɨɛɢɟ ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ 

ɞɧɟɜɧɨɝɨ (ɱɚɫɨɜɨɝɨ) ɡɚɪɚɛɨɬɤɚ; 

3. Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɣ ɪɚɡɦɟɪ ɞɧɟɜɧɨɝɨ (ɱɚɫɨɜɨɝɨ) 

ɩɨɫɨɛɢɹ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ; 

4. Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨɫɨɛɢɟ ɩɨ ɜɪɟɦɟɧɧɨɣ ɧɟɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ. 

Ɋɚɛɨɬɨɞɚɬɟɥɶ ɨɛɹɡɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɚɬɬɟɫɬɚɰɢɸ ɢ ɫɟɪɬɢɮɢɤɚɰɢɸ 

ɪɚɛɨɱɢɯ ɦɟɫɬ ɨɞɢɧ ɪɚɡ ɜ ɩɹɬɶ ɥɟɬ ɫ ɭɱɚɫɬɢɟɦ ɩɪɟɞɫɬɚɜɢɬɟɥɹ ɩɪɨɮɤɨɦɚ. 

ȿɫɥɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɬɬɟɫɬɚɰɢɢ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɩɪɢɡɧɚɧɨ ɭɫɥɨɜɧɨ ɚɬɬɟɫɬɨɜɚɧɧɵɦ, 

ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɫɨɜɦɟɫɬɧɨ ɫ ɩɪɨɮɤɨɦɨɦ ɩɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɥɭɱɲɟɧɢɸ ɢ 

ɨɡɞɨɪɨɜɥɟɧɢɸ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ ɞɚɧɧɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɯ 

ɜɵɩɨɥɧɟɧɢɟ. 

 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɪɢ ɤɨɦɩɨɧɨɜɤɟ ɪɚɛɨɱɟɣ ɡɨɧɵ 

ɹɜɥɹɸɬɫɹ[7]: 

• ɩɪɨɢɡɜɟɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɨɬɤɥɸɱɟɧɢɹ ɢ ɩɪɢɧɹɬɵ ɦɟɪɵ, 

ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ ɩɨɞɚɱɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɦɟɫɬɨ ɪɚɛɨɬɵ ɜɫɥɟɞɫɬɜɢɟ 

ɨɲɢɛɨɱɧɨɝɨ ɢɥɢ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ;  

• ɧɚ ɩɪɢɜɨɞɚɯ ɪɭɱɧɨɝɨ ɢ ɧɚ ɤɥɸɱɚɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɡɚɩɪɟɳɚɸɳɢɟ ɩɥɚɤɚɬɵ;  

• ɩɪɨɜɟɪɟɧɨ ɨɬɫɭɬɫɬɜɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɹɯ, ɤɨɬɨɪɵɟ 

ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɥɸɞɟɣ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 

ɬɨɤɨɦ;  

• ɧɚɥɨɠɟɧɨ ɡɚɡɟɦɥɟɧɢɟ (ɜɤɥɸɱɟɧɵ ɡɚɡɟɦɥɹɸɳɢɟ ɧɨɠɢ, ɚ ɬɚɦ, ɝɞɟ ɨɧɢ 

ɨɬɫɭɬɫɬɜɭɸɬ, ɭɫɬɚɧɨɜɥɟɧɵ ɩɟɪɟɧɨɫɧɵɟ ɡɚɡɟɦɥɟɧɢɹ); 
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         • ˅˞˅ˈ˛ˈː˞ ˖ˍ˃ˊ˃˕ˈˎ˟ː˞ˈ ˒ˎ˃ˍ˃˕˞ «З˃ˊˈˏˎˈːˑ», ˑˆ˓˃ˉˇˈː˞ ˒˓ˋ ːˈˑ˄хˑˇˋˏˑ˔˕ˋ ˓˃˄ˑ˚ˋˈ ˏˈ˔˕˃ ˋ ˑ˔˕˃˅˛ˋˈ˔ˢ ˒ˑˇ ː˃˒˓ˢˉˈːˋˈˏ ˕ˑˍˑ˅ˈˇ˖˜ˋˈ ˚˃˔˕ˋ, ˅˞˅ˈ˛ˈː˞ ˒˓ˈˇ˖˒˓ˈˉˇ˃ˡ˜ˋˈ ˋ ˒˓ˈˇ˒ˋ˔˞˅˃ˡ˜ˋˈ ˒ˎ˃ˍ˃˕˞. 
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ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ 
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Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɩɪɨɟɤɬɚ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɰɟɥɹɦɢ ɢ ɩɪɢɨɪɢɬɟɬɚɦɢ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɬɪɚɬɟɝɢɢ Ɋɨɫɫɢɢ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɚɤɬɭɚɥɶɧɨ, ɩɨɬɨɦɭ ɱɬɨ 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɪɟɫɭɪɫɚɦɢ ɜɫɟ ɨɬɪɚɫɥɢ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ 

ɨɩɪɟɞɟɥɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ: 

1. Ɉɫɭɳɟɫɬɜɢɬɶ ɩɥɚɧɢɪɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɪɚɛɨɬ; 

2. ɋɮɨɪɦɢɪɨɜɚɬɶ ɫɦɟɬɭ ɡɚɬɪɚɬ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. 

3. ɋɮɨɪɦɢɪɨɜɚɬɶ ɫɦɟɬɭ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɨɧɬɚɠ. 

 

3.1. ɉɥɚɧɢɪɨɜɚɧɢɟ ɪɚɛɨɬ ɢ ɢɯ ɜɪɟɦɟɧɧɚɹ ɨɰɟɧɤɚ 

 

Ɋɚɛɨɬɨɣ ɧɚɞ ɩɪɨɟɤɬɨɦ ɛɭɞɭɬ ɡɚɧɢɦɚɬɶɫɹ ɞɜɚ ɱɟɥɨɜɟɤɚ - ɧɚɭɱɧɵɣ 

ɪɭɤɨɜɨɞɢɬɟɥɶ ɢ ɢɧɠɟɧɟɪ. Ɇɟɠɞɭ ɧɢɦɢ ɫɭɳɟɫɬɜɭɟɬ ɱɟɬɤɨɟ ɪɚɡɞɟɥɟɧɢɟ 

ɨɛɹɡɚɧɧɨɫɬɟɣ, ɨɞɧɚɤɨ ɧɟɤɨɬɨɪɭɸ ɱɚɫɬɶ ɪɚɛɨɬ ɨɧɢ ɜɵɩɨɥɧɹɸɬ ɜɦɟɫɬɟ. 

ɋɨɫɬɚɜɥɟɧɧɵɣ ɩɥɚɧ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɚ ɜ ɫɪɨɤ, ɚ ɬɚɤɠɟ 

ɧɚɱɢɫɥɟɧɢɹ ɡɚɪɩɥɚɬɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɛɴɟɦɭ ɪɚɛɨɬ, ɜɵɩɨɥɧɟɧɧɨɦɭ 

ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɢ ɢɧɠɟɧɟɪɨɦ. 

 

 

 

 

 

Ɍɚɛɥɢɰɚ 3.1 ɉɟɪɟɱɟɧɶ ɪɚɛɨɬ ɢ ɢɯ ɜɪɟɦɟɧɧɚɹ ɨɰɟɧɤɚ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
Ʉɨɥɢɱɟɫɬɜɨ 

ɢɫɩɨɥɧɢɬɟɥɟɣ  
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, 

ɞɧɢ 

1 Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɂɧɠɟɧɟɪ 1 
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ɡɚɞɚɧɢɹ ɢ ɟɝɨ ɜɵɞɚɱɚ ɇɚɭɱɧɵɣ 
ɪɭɤɨɜɨɞɢɬɟɥɶ 

1 

2 ɋɛɨɪ ɢ ɢɡɭɱɟɧɢɟ ɥɢɬɟɪɚɬɭɪɵ 
ɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ 

ɂɧɠɟɧɟɪ 2 

3 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɂɧɠɟɧɟɪ 1 

4 

Ɏɨɪɦɭɥɢɪɨɜɚɧɢɟ ɜɨɡɦɨɠɧɵɯ 
ɧɚɩɪɚɜɥɟɧɢɣ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 

ɢ ɢɯ ɫɪɚɜɧɢɬɟɥɶɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɂɧɠɟɧɟɪ 1 

ɇɚɭɱɧɵɣ 
ɪɭɤɨɜɨɞɢɬɟɥɶ 

2 

3 ȼɵɛɨɪ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ  ɂɧɠɟɧɟɪ 4 

4 Ɋɚɫɱɟɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ 

 
ɂɧɠɟɧɟɪ 6 

5 Ɉɩɢɫɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɣ 
ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ  ɂɧɠɟɧɟɪ 2 

6 Ɋɚɫɱɟɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 

ɂɧɠɟɧɟɪ 8 

7 ȼɵɛɨɪ ɫɢɥɨɜɵɯ(ɚɜɬɨ)  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɂɧɠɟɧɟɪ 8 

8  Ɉɩɢɫɚɧɢɟ ɪɚɫɱɟɬɧɨɝɨ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ 

ɂɧɠɟɧɟɪ 7 

9 
ȼɵɛɨɪ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ 
ɚɩɩɚɪɚɬɨɜ ɢ ɬɨɤɨɜɟɞɭɳɢɯ 

ɱɚɫɬɟɣ 

ɂɧɠɟɧɟɪ 12 

10 

Ɉɩɢɫɚɧɢɟ ɮɨɪɦɵ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ 

ɂɧɠɟɧɟɪ 10 

11 

ȼɵɛɨɪ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ 

ɂɧɠɟɧɟɪ 5 

12 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

ɂɧɠɟɧɟɪ 7 

13 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɂɧɠɟɧɟɪ 2 

14 Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 

ɂɧɠɟɧɟɪ 5 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.1 

15 Ɉɩɢɫɚɧɢɟ ɞɟɣɫɬɜɢɣ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɂɧɠɟɧɟɪ 6 



105 

 

16 
Ⱥɧɚɥɢɡ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ. 
Ɉɮɨɪɦɥɟɧɢɟ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɢ 

ɂɧɠɟɧɟɪ 8 

17 ɉɪɨɜɟɪɤɚ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 
ɡɚɩɢɫɤɢ 

ɂɧɠɟɧɟɪ 1 

ɇɚɭɱɧɵɣ 
ɪɭɤɨɜɨɞɢɬɟɥɶ 

1 

18 Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ 

ɂɧɠɟɧɟɪ 96 

ɇɚɭɱɧɵɣ 
ɪɭɤɨɜɨɞɢɬɟɥɶ 

4 

 

 

3.2 ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɩɪɨɟɤɬ 

ɉɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɛɸɞɠɟɬɚ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɩɨɥɧɨɟ ɢ 

ɞɨɫɬɨɜɟɪɧɨɟ ɨɬɪɚɠɟɧɢɟ ɜɫɟɯ ɜɢɞɨɜ ɪɚɫɯɨɞɨɜ, ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɵ ɫ 

ɜɵɩɨɥɧɟɧɢɟɦ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

/ .ɩɪ ɦɚɬ ɚɦ ɡ ɩɥ ɫ ɨ ɩɪ ɧɚɤɥK Ʉ Ʉ Ʉ Ʉ Ʉ Ʉ      ,  

Ƚɞɟ Ʉɦɚɬ– ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, Ʉɚɦ – ɚɦɨɪɬɢɡɚɰɢɹ ɤɨɦɩɶɸɬɟɪɧɨɣ 

ɬɟɯɧɢɤɢ, Kɡ/ɩɥ – ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ, Ʉɫ.ɨ. – ɡɚɬɪɚɬɵ ɧɚ ɫɨɰɢɚɥɶɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, Ʉɩɪ – ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ, Ʉɧɚɤɥ – ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ. 

3.2.1 Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

ȼ ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɜɯɨɞɹɬ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ 

ɤɚɧɰɟɥɹɪɫɤɢɯ ɬɨɜɚɪɨɜ ɜ ɪɚɡɦɟɪɟ 1 ɬɵɫɹɱɢ ɪɭɛɥɟɣ. 

3.2.2 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 

Ⱦɚɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬɫɹ ɞɥɹ ɜɨɡɦɟɳɟɧɢɹ ɢɡɧɨɫɚ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɨɛɪɟɬɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɨɦ ɞɥɹ ɩɨɥɶɡɨɜɚɧɢɹ ɫɬɭɞɟɧɬɚɦɢ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɟɤɬɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ, ɟɝɨ 

ɫɬɨɢɦɨɫɬɶ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.2 

 

 

Ɍɚɛɥɢɰɚ 3.2 – ɋɬɨɢɦɨɫɬɶ ɉɄ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ʉɨɥ-ɜɨ 
ɟɞɢɧɢɰ 

ɐɟɧɚ 
ɟɞɢɧɢɰɵ, ɪɭɛ. 

Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, 
ɪɭɛ. 

Ʉɨɦɩɶɸɬɟɪ 1 30 000 30 000 

ɂɬɨɝɨ: 30 000 

 

.ɢɫɩ ɤɬ ɤɬ
ɚɦ

ɤɚɥ ɫɥ

Ɍ ɐ
K

Ɍ Ɍ



 , 

ɝɞɟ Ɍɢɫɩ.ɤɬ – ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɢ, Ɍɤɚɥ – ɤɚɥɟɧɞɚɪɧɨɟ 

ɜɪɟɦɹ (365 ɞɧɟɣ), ɐɤɬ – ɰɟɧɚ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɢ, Ɍɫɥ – ɫɪɨɤ ɫɥɭɠɛɵ 

ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɢ. 

96 30
1,578 . .

365 5
ɚɦK ɬыɫ ɪɭɛ
 

  

 

3.2.3 Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢɫɩɨɥɧɢɬɟɥɟɣ. 

ȼɟɥɢɱɢɧɚ ɨɫɧɨɜɧɨɣ ɡɚɪɩɥɚɬɵ ɢɫɩɨɥɧɢɬɟɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ ɨɤɥɚɞɨɜ. ɋɬɚɬɶɹ 

ɜɤɥɸɱɚɟɬ ɨɫɧɨɜɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɪɚɛɨɬɧɢɤɨɜ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɧɹɬɵɯ 

ɜɵɩɨɥɧɟɧɢɟɦ ɩɪɨɟɤɬɚ. 

/ɡ ɩɥ ɦɟɫ ɢɧɠ ɦɟɫ ɧɪK Ɂɉ Ɂɉ   

Ƚɞɟ ɦɟɫ ɢɧɠɁɉ – ɦɟɫɹɱɧɚɹ ɡɚɪɩɥɚɬɚ ɢɧɠɟɧɟɪɚ, ɦɟɫ ɧɪɁɉ – ɦɟɫɹɱɧɚɹ 

ɡɚɪɩɥɚɬɚ ɧɚɭɱɧɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ. ɗɬɢ ɜɟɥɢɱɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ:  

0 1 2ɦɟɫɁɉ Ɂɉ Ʉ Ʉ    

Ƚɞɟ ɁɉɈ – ɦɟɫɹɱɧɵɣ ɨɤɥɚɞ (ɞɥɹ ɢɧɠɟɧɟɪɚ ɢ ɚɫɫɢɫɬɟɧɬɚ ɦɟɫɹɱɧɵɣ ɨɤɥɚɞ 

ɪɚɜɟɧ 17000 ɪɭɛɥɟɣ), Ʉ1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɩɭɫɤ, Ʉ2 – 

ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

17 1,1 1,3 24,310 . .ɦɟɫ ɢɧɠ ɦɟɫ ɧɪɁɉ Ɂɉ ɬыɫ ɪɭɛ      
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Ɍɨɝɞɚ ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɢɧɠɟɧɟɪɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɜɵɩɨɥɧɟɧɢɹ 

ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɹɬ: 

21

ɂ
ɮ

ɡɂ
Ɂ ɤɁ 

  

Ƚɞɟ  ɂɁ  – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢɧɠɟɧɟɪɚ, ɊɁ  – ɨɫɧɨɜɧɚɹ 

ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɧɚɭɱɧɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ,  ɤɮ
 – ɮɚɤɬɢɱɟɫɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ 

ɜ ɩɪɨɟɤɬɟ, 21 – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɦɟɫɹɰɟ. 

24,31 96
111,131 . .

21
ɡ ɂɁ ɬыɫ ɪɭɛ
 

 

24,31 4
4,630 . .

21
ɡ ɊɁ ɬыɫ ɪɭɛ
 

 

 

   Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱёɬ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

ɂɫɩɨɥɧɢɬɟɥɢ 
Ɂ0, 

ɪɭɛ. ɤɮ К1 К2 
Ɂɂ, 

ɬɵɫ.ɪɭɛ 

Ɂɡɂ, 

ɬɵɫ.ɪɭɛ. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ 17000 4 1,1 1,3 24,310 4,630 

ɂɧɠɟɧɟɪ 17000 96 1,1 1,3 24,310 111,131 

ɂɬɨɝɨ, ɬɵɫ. ɪɭɛ.: 115,761 

 

3.2.4. Ɂɚɬɪɚɬɵ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ 

 

Ɂɚɬɪɚɬɵ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ– ɨɛɹɡɚɬɟɥɶɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɩɨ ɧɨɪɦɚɦ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɨɰɢɚɥɶɧɨɝɨ 

ɫɬɪɚɯɨɜɚɧɢɹ, ɜ Ɏɨɧɞ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ ɊɎ, ɉɟɧɫɢɨɧɧɵɣ ɮɨɧɞ ɊɎ, 

ɮɨɧɞɵ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ ɨɬ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 

ɪɚɛɨɬɧɢɤɨɜ. ɉɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɟ 30% ɨɬ Kɡ/ɩɥ 

. . /К 0,3ɫ ɨ ɡ ɩɥK   

. .К 0,3 115,761 34,728 . .ɫ ɨ ɬыɫ ɪɭɛ  
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3.2.5. ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ. 

ɗɬɨɬ ɷɥɟɦɟɧɬ ɡɚɬɪɚɬ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɚɡɧɵɟ ɜɢɞɵ ɪɚɫɯɨɞɨɜ, ɧɟ 

ɜɨɲɟɞɲɢɯ ɜ ɩɪɟɞɵɞɭɳɢɟ ɝɪɭɩɩɵ. ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ, ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 

10% ɨɬ ɫɭɦɦɵ ɧɚ ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɚɫɯɨɞɵ, ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 

ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɢ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ. 

/ .К 0,1 ( )ɩɪ ɦɚɬ ɚɦ ɡ ɩɥ ɫ ɨɄ Ʉ Ʉ Ʉ      

115,761К 0,1 (1 1,578 34,728) 15,306 . .ɩɪ ɬыɫ ɪɭɛ       

3.2.6. ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ. 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɭɱɢɬɵɜɚɸɬ ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ ɨɪɝɚɧɢɡɚɰɢɢ, ɧɟ 

ɩɨɩɚɜɲɢɟ ɜ ɩɪɟɞɵɞɭɳɢɟ ɫɬɚɬɶɢ ɪɚɫɯɨɞɨɜ: ɩɟɱɚɬɶ ɢ ɤɫɟɪɨɤɨɩɢɪɨɜɚɧɢɟ 

ɦɚɬɟɪɢɚɥɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɩɥɚɬɚ ɭɫɥɭɝ ɫɜɹɡɢ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɨɱɬɨɜɵɟ ɢ 

ɬɟɥɟɝɪɚɮɧɵɟ ɪɚɫɯɨɞɵ, ɪɚɡɦɧɨɠɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬ.ɞ. 

 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ, ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 200% ɨɬ Kɡ/ɩɥ. 

/К 2ɧɚɤɥ ɡ ɩɥK   

К 2 231,522 . .115,761ɧɚɤɥ ɬыɫ ɪɭɛ  
 

К 1 1,578 115,761 34,728 15,306 231,522 399,895ɢ        . .ɬыɫ ɪɭɛ  

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.4 

 

Ɍɚɛɥɢɰɚ 3.4 ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɗɥɟɦɟɧɬɵ ɡɚɬɪɚɬ ɋɬɨɢɦɨɫɬɶ, ɬɵɫ. ɪɭɛ. 

1. Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 1 

2. Ⱥɦɨɪɬɢɡɚɰɢɹ ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɬɟɯɧɢɤɢ 

1,578 

3. Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 115,761 

4. Ɂɚɬɪɚɬɵ ɧɚ ɫɨɰɢɚɥɶɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ 

34,728 

5. ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ 15,306 

6. ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 231,522 

ɂɬɨɝ 399,895 
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3.3 ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɨɧɬɚɠ 

 

Ɍɚɛɥɢɰɚ 3.5 ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ʉɨɥ-

ɜɨ 
Ɉɛɨɪɭɞɨɜɚɧɢɟ 

ɋɬɨɢɦɨɫɬɶ 
ɨɞɧɨɣ 

 ɟɞɢɧɢɰɵ, ɬɵɫ. 
ɪɭɛ 

Ɂɚɬɪɚɬɵ ɧɚ 
ɦɨɧɬɚɠ 

ɋɭɦɦɚɪɧɚɹ 
ɫɬɨɢɦɨɫɬɶ, 

ɬɵɫ.ɪɭɛ. 

2 
Ɍɭɪɛɨɝɟɧɟɪɚɬɨɪ 
ɌȽȼ-200-2ɍɁ 

593,4 118,7 1305,5 

1 
Ɍɭɪɛɨɝɟɧɟɪɚɬɨɪ 
ɌȽȼ-200-2ɆɍɁ 

593,4 118,7 712,1 

1 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 
ɌȾɐ-250000/220 

284 56,8 340,8 

2 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 
ɌȾɐ-250000/500 

335 67 737 

2 

Ⱥɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ȺɌȾɐɌɇ-

250000/500/220 

375,5 75,1 826,1 

3 

ȼɨɡɞɭɲɧɵɣ 
ɜɵɤɥɸɱɚɬɟɥɶ ȼȽɆ-

20-90/11200ɍɁ 

7,35 1,47 23,52 

11 

ȼɨɡɞɭɲɧɵɣ 
ɜɵɤɥɸɱɚɬɟɥɶ ȼɆɌ-

200Ȼ-20/1000ɍ1 

 

26 5,2 291,2 

4 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
Ɋȼɉ-20/12500ɍɁ 

1 0,2 4,2 

41 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȾɁ-

220/1000ɍ1 
0,51 0,102 21,012 

40 Ƚɢɛɤɢɟ ɲɢɧɵ 36,2 7,24 1455,24 

3 
Ɍɋɇ ɌȾɇɋ-

16000/20 
43 8,6 137,6 

 ɂɬɨɝ 5854,272 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɵ ɛɵɥɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ ɨɫɧɨɜɧɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɏɚɪɚɧɨɪɫɤɨɣ 

ȽɊɗɋ Ɂɚɛɚɣɤɚɥɶɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

Ȼɵɥɨ ɜɵɛɪɚɧɨ ɨɫɧɨɜɧɨɟ ɫɢɥɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ 

ɚɩɩɚɪɚɬɵ. Ȼɵɥɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɩɨɞɫɢɫɬɟɦɚ ɢ ɜɵɛɪɚɧɵ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. Ɋɚɫɫɱɢɬɚɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ 

ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɢ ɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɷɥɟɤɬɪɢɱɟɫɬɜɨɦ ɧɚ ɞɜɭɯ ɤɥɚɫɫɚɯ ɧɚɩɪɹɠɟɧɢɹ. ɉɪɨɜɟɞɟɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ 

ɩɪɨɜɟɪɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɢɫɬɟɦɚ ɜɵɩɨɥɧɟɧɢɹ  ɞɚɧɧɨɣɫɢɫɬɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɵ ɫɬɚɥɚ ɛɵɥɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ ɨɫɧɨɜɧɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 

ɏɚɪɚɧɨɪɫɤɨɣ ȽɊɗɋ Ɂɚɛɚɣɤɚɥɶɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ.  

Ⱦɚɧɧɚɹ ȽɊɗɋ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɫɢɫɬɟɦɚ ɜɵɫɨɤɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɫɬɟɦɚ ɢ 

ɨɛɥɚɞɚɟɬ ɫɢɫɬɟɦɚ ɜɵɫɨɤɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɶɸ. Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ  

ɡɚɤɥɸɱɚɥɢɫɶ ɜ ɜɵɛɨɪɟ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ. 

ɍɫɥɨɜɢɹ ɜɵɛɨɪɚ ɩɨɫɥɟɞɧɢɯ ɩɨɞɪɚɡɭɦɟɜɚɸɬ ɧɚɥɢɱɢɟ ɪɚɫɫɱɢɬɚɧɧɵɯ ɬɨɤɨɜ 

ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɤɥɸɱɟɜɵɯ ɬɨɱɤɚɯ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɪɢ ɩɨɦɨɳɢ 

ɩɪɨɝɪɚɦɦɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ «Ɇɭɫɬɚɧɝ». Ⱦɚɥɟɟ ɩɪɢ ɩɨɦɨɳɢ 

ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɪɟɠɢɦɨɜ ɢ ɪɟɠɢɦɚ ɄɁ, ɛɵɥɨ ɜɵɛɪɚɧɨ 

ɤɨɦɦɭɬɚɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɜɵɤɥɸɱɚɬɟɥɢ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɢ), ɚ ɬɚɤ ɠɟ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ. Ɍɚɤɠɟ 

ɫɩɪɨɟɤɬɢɪɨɜɚɥɢ ɫɢɫɬɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɫɢɫɬɟɦɭ, ɫɢɫɬɟɦɚ ɜɵɛɪɚɥɢ ɭɫɬɪɨɣɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɫɨɛɫɬɜɟɧɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞ ɫɢɫɬɟɦɚ ɢ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚ ɭɫɬɪɨɣɫɬɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɫɢɫɬɟɦɚ 

ɢ 500 ɤȼ, ɤɨɬɨɪɵɟ ɨɬɜɟɱɚɸɬ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɛɨɜɚɧɢɸ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. 

Ȼɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ 

ɫɬɚɧɰɢɢ ɢ ɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɢɱɟɫɬɜɨɦ ɧɚ ɞɜɭɯ ɤɥɚɫɫɚɯ 

ɧɚɩɪɹɠɟɧɢɹ. ɉɪɨɜɟɞɟɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɨɜɟɪɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɮɨɪɦɢɪɨɜɚɧɢɟɌɚɤɠɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɝɚɬɢɜɧɵɟ ɫɢɫɬɟɦɚ ɜɨɡɞɟɣɫɬɜɢɹ ȽɊɗɋ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɋɬɚɧɰɢɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɭɠɞɚɟɬɫɹ ɫɢɫɬɟɦɚ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɤɨɬɨɪɵɯ ɞɨɪɚɛɨɬɤɚɯ, ɤɨɬɨɪɵɟ ɫɢɫɬɟɦɚ 

ɦɨɝɭɬ ɫɢɫɬɟɦɚ ɭɦɟɧɶɲɢɬɶ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ ɫɢɫɬɟɦɚ ɢ ɝɢɞɪɨɫɮɟɪɵ ɞɨ ɫɢɫɬɟɦɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɫɢɫɬɟɦɚ 

ɭɪɨɜɧɹ. ɗɥɟɤɬɪɨɫɬɚɧɰɢɹ ɨɬɜɟɱɚɟɬ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɛɨɜɚɧɢɹɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɱɟɝɨ 

ɩɟɪɫɨɧɚɥɚ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɫɢɫɬɟɦɚ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɫɢɫɬɟɦɚ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

Ɂɚɞɚɱɢ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ, ɩɨɥɧɨɫɬɶɸ ɜɵɩɨɥɧɟɧɵ – 

ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ ɨɫɧɨɜɧɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɏɚɪɚɧɨɪɫɤɨɣ ȽɊɗɋ, ɤɨɬɨɪɨɟ 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 
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Ʉɥɚɫɫɢɮɢɤɚɰɢɹ». 
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Ɍɟɪɦɢɧɵ ɫɢɫɬɟɦɚ ɢ ɨɩɪɟɞɟɥɟɧɢɹ 

18. ȽɈɋɌ 12.1.010-76 «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜɨ ɬɪɭɞɚ (ɋɋȻɌ). 

ȼɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɛɳɢɟ ɭɫɬɪɨɣɫɬɜɨ ɬɪɟɛɨɜɚɧɢɹ». 

19. ɇɉȻ 105-03 «Ɉɩɪɟɞɟɥɟɧɢɟ ɤɚɬɟɝɨɪɢɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɦɟɳɟɧɢɣ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɞɚɧɢɣ ɫɢɫɬɟɦɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɧɚɪɭɠɧɵɯ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɨɤ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɫɢɫɬɟɦɚ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ». 

20. ɌɄ ɊɎ, ɋɬɚɬɶɹ 221. Ɉɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɧɢɤɨɜ ɫɪɟɞɫɬɜɚɦɢ ɫɢɫɬɟɦɚ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɳɢɬɵ. 

21. ɌɄ ɊɎ. Ƚɥɚɜɚ 15. Ɋɚɛɨɱɟɟ ɫɢɫɬɟɦɚ ɜɪɟɦɹ. Ɉɛɳɢɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɨɠɟɧɢɹ. 

22. Ɏɟɞɟɪɚɥɶɧɵɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɤɨɧɨɦ ɨɬ 24.07.1998 ɝ. № 125-ɎɁ «Ɉɛ ɨɛɹɡɚɬɟɥɶɧɨɦ 

ɫɨɰɢɚɥɶɧɨɦ ɫɬɪɚɯɨɜɚɧɢɢ ɨɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɢɫɬɟɦɚ ɢ ɭɫɬɪɨɣɫɬɜɨ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɛɨɥɟɜɚɧɢɣ». 

23. ɌɄ ɊɎ, ɋɬɚɬɶɹ 213. Ɇɟɞɢɰɢɧɫɤɢɟ ɨɫɦɨɬɪɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɟɤɨɬɨɪɵɯ ɤɚɬɟɝɨɪɢɣ 

ɪɚɛɨɬɧɢɤɨɜ. 

24. ɏɚɪɥɨɜ ɇ.ɇ. ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫɢɫɬɟɦɚ ɜ 

ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ: ɫɢɫɬɟɦɚ ɭɱɟɛɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɫɨɛɢɟ. Ɍɨɦɫɤɢɣ ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɫɢɫɬɟɦɚ ɭɧɢɜɟɪɫɢɬɟɬ 

(Ɍɉɍ). — Ɍɨɦɫɤ: ɂɡɞ – ɫɢɫɬɟɦɚ ɜɨ Ɍɉɍ, 2008. 

25. ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɨ ɩɨ ɨɯɪɚɧɟ ɭɫɬɪɨɣɫɬɜɨ ɬɪɭɞɚ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. 

ɉɪɢɥɨɠɟɧɢɟ ɤ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɤɚɡɭ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɭɫɬɪɨɣɫɬɜɨ ɬɪɭɞɚ ɫɢɫɬɟɦɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɳɢɬɵ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 24.07.13 ɝ. №328ɧ. 

26. ȼɢɞɹɟɜ ɂ.Ƚ., ɋɟɪɢɤɨɜɚ Ƚ.ɇ., Ƚɚɜɪɢɤɨɜɚ ɇ.Ⱥ. Ɏɢɧɚɧɫɨɜɵɣ ɫɢɫɬɟɦɚ 

ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɢɫɬɟɦɚ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ. – Ɍɨɦɫɤ: Ɍɉɍ, 

2014. – 37ɫ. 
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ɉɪɢɥɨɠɟɧɢɟ Ⱥ – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɫ ɩɨɦɨɳɶɸ 

ɬɚɛɥɢɰ ɫɪɟɞɵ Excel 

 

ɂɋɏɈȾɇɕȿ ȾȺɇɇɕȿ: 
   !!! Вɜɟɞɢɬɟ ɢɫɯɨɞɧыɟ ɞаɧɧыɟ ɜ ɝɪаɮɭ  H 

   

        ɌɍɊȻɈȽȿɇȿɊȺɌɈɊɕ  ɗɅȿɄɌɊɈɋɌȺɇɐɂɂ 
  ȽȿɇȿɊАɌɈɊ  ɌɂɉА  1 

     

 
ɇɈɆɂɇАɅɖɇАə  ɆɈЩɇɈɋɌɖ, Ɇȼɬ  Pɧɨɦ_G1 

 

210,00 

 
ɑɂɋɅɈ  

   
N_G1 

 
1,00 

 
ɄɈɗɎɎɂɐɂȿɇɌ  ɆɈЩɇɈɋɌɂ Cos_G1 

 

0,85 

        ȽȿɇȿɊАɌɈɊ  ɌɂɉА  2 
     

 
ɇɈɆɂɇАɅɖɇАə  ɆɈЩɇɈɋɌɖ, Ɇȼɬ  Pɧɨɦ_G2 

 
200,00 

 

ɑɂɋɅɈ  
   

N_G2 

 

2,00 

 
ɄɈɗɎɎɂɐɂȿɇɌ  ɆɈЩɇɈɋɌɂ Cos_G2 

 

0,85 

        ɄɈɗɎɎɂɐɂȿɇɌ  ɋ.ɇ, ɉɊɈɐȿɇɌɕ 
 

Ʉ_c.ɧ 
 

8,00 

        

        ɇȺɉɊЯɀȿɇɂȿ    Ɋɍ  в  Ʉв 
    

  

Ɋɍ   ȼɇ 
  

Uȼɇ 
 

500,00 

  
Ɋɍ  ɋɇ 

  
Uɋɇ1 

 

220,00 

  
Ɋɍ   ɇɇ ( ȽɊɍ )  Uɇɇ 

 

0,00 

        ɇȺȽɊɍɁɄȺ  ɇȺ  Ɋɍ  ȼɇ 
    

 
ɆɈЩɇɈɋɌɖ ɇА  ɈȾɇɍ  Ʌɂɇɂɘ, Ɇȼɬ Pɦɚɤɫ_ȼɇ 

 

250,00 

 

ɑɂɋɅɈ  ɅɂɇɂɃ 

  

N_ȼɇ 

 

2,00 

 
ɄɈɗɎɎɂɐɂȿɇɌ  ɆɈЩɇɈɋɌɂ Cos_ȼɇ 

 
0,80 

 
ɄɈɗɎɎɂɐɂȿɇɌ  ɈȾɇɈȼɊȿɆȿɇɇɈɋɌɂ Ʉɨɞɧ_ȼɇ 

 

0,87 

ɇȺȽɊɍɁɄȺ   ɇȺ   Ɋɍ  ɋɇ 
    

 
ɆɈЩɇɈɋɌɖ  ɇА  ɈȾɇɍ  Ʌɂɇɂɘ, Ɇȼɬ Pɦɚɤɫ_ɋɇ 

 

72,00 

 
ɑɂɋɅɈ  ɅɂɇɂɃ 

  
N_ɋɇ 

 
4,00 

 
ɄɈɗɎɎɂɐɂȿɇɌ  ɆɈЩɇɈɋɌɂ Cos_ɋɇ 

 

0,76 

 
ɄɈɗɎɎɂɐɂȿɇɌ ɈȾɇɈȼɊȿɆȿɇɇɈɋɌɂ Ʉɨɞɧ_ɋɇ 

 

0,83 

ɇȺȽɊɍɁɄȺ  ɇȺ  Ɋɍ  ɇɇ 
    

 
ɆɈЩɇɈɋɌɖ ɇА  ɈȾɇɍ  Ʌɂɇɂɘ, Ɇȼɬ Pɦɚɤɫ_ɇɇ 

 
0,00 

 
ɑɂɋɅɈ  ɅɂɇɂɃ 

  
N_ɇɇ 

 

0,00 

 
ɄɈɗɎɎɂɐɂȿɇɌ  ɆɈЩɇɈɋɌɂ Cos_ɇɇ 

 

0,00 

 
ɄɈɗɎɎɂɐɂȿɇɌ  ɈȾɇɈȼɊȿɆȿɇɇɈɋɌɂ Ʉɨɞɧ_ɇɇ 

 

0,00 

        

        ɈɉɊȿȾȿɅȿɇɂȿ  ɍɋɌȺɇɈȼɅȿɇɇɈɃ ɆɈɓɇɈɋɌɂ  ɗɅȿɄɌɊɈɋɌȺɇɐɂɂ  
!!!    Пɟɪɟɩɢɲɢɬɟ ɪаɫɱɟɬɧыɟ ɞаɧɧыɟ ɢɡ  ɝɪаɮы   G 

          Ɋɭɫɬ, Ɇȼɬ   610,00   

Ɋɟɚɤɬɢɜɧɚя ɦɨщɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵх ɝɟɧɟɪɚɬɨɪɨɜ       

        Q_G, Ɇɜɚɪ   378,04   

        ɈɉɊȿȾȿɅȿɇɂȿ  ɊȺɋɑȿɌɇɈɃ  ɆɈɓɇɈɋɌɂ  
ɇȺȽɊɍɁɈɄ     

 !!!    Пɟɪɟɩɢɲɢɬɟ ɪаɫɱɟɬɧыɟ ɞаɧɧыɟ ɢɡ  ɝɪаɮы   G 

  ȾɅЯ ȼɇɍɌɊȿɇɇɂɏ ɉɈɌɊȿȻɂɌȿɅȿɃ 

    Ɋɚɫчɟɬɧɚя ɧɚɝɪɭɡɤɚ 
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ɚɤɬɢɜɧɚя  ɦɨщɧɨɫɬɶ P_ɫ.ɧ. 

 

48,80 

 

 

ɪɟɚɤɬɢɜɧɚя  ɦɨщɧɨɫɬɶ Q_ɫ.ɧ. 
 

30,24 

 

 
ɩɨɥɧɚя ɦɨщɧɨɫɬɶ 

 
S_ɫ.ɧ. 

 

57,41 

 

        ȾɅЯ ȼɇȿɒɇɂɏ ɉɈɌɊȿȻɂɌȿɅȿɃ 

    

        ȾɅЯ  ɇȺɉɊЯɀȿɇɂЯ  U ȼɇ 500,00 

    Ɋɚɫчɟɬɧɚя ɧɚɝɪɭɡɤɚ 
     

 
ɚɤɬɢɜɧɚя  ɦɨщɧɨɫɬɶ Pɪɚɫ_ȼɇ 

 

435,00 

 

 
ɪɟɚɤɬɢɜɧɚя  ɦɨщɧɨɫɬɶ Qɪɚɫ_ȼɇ 

 

326,25 

 

 
ɩɨɥɧɚя ɦɨщɧɨɫɬɶ 

 
Sɪɚɫ_ȼɇ 

 

543,75 

 

        ȾɅЯ  ɇȺɉɊЯɀȿɇɂЯ  U ɋɇ 220,00 

    Ɋɚɫчɟɬɧɚя ɧɚɝɪɭɡɤɚ 
     

 
ɚɤɬɢɜɧɚя  ɦɨщɧɨɫɬɶ Pɪɚɫ_ɋɇ 

 

239,04 

 

 
ɪɟɚɤɬɢɜɧɚя  ɦɨщɧɨɫɬɶ Qɪɚɫ_ɋɇ 

 

204,42 

 

 
ɩɨɥɧɚя ɦɨщɧɨɫɬɶ 

 
Sɪɚɫ_ɋɇ 

 

314,53 

 

        ȾɅЯ  ɇȺɉɊЯɀȿɇɂЯ  U ɇɇ 0,00 

    Ɋɚɫчɟɬɧɚя ɧɚɝɪɭɡɤɚ 
     

 
ɚɤɬɢɜɧɚя  ɦɨщɧɨɫɬɶ Pɪɚɫ_ɇɇ 

 

0,00 

 

 
ɪɟɚɤɬɢɜɧɚя  ɦɨщɧɨɫɬɶ Qɪɚɫ_ɇɇ 

 

0,00 

 

 
ɩɨɥɧɚя ɦɨщɧɨɫɬɶ 

 
Sɪɚɫ_ɇɇ 

 

0,00 

 

        ɊȺɋɑȿɌɇȺЯ   ɆɈɓɇɈɋɌɖ  ȾɅЯ  ȼɇȿɒɇɂɏ ɉɈɌɊȿȻɂɌȿɅȿɃ 

  

        

 
ɚɤɬɢɜɧɚя  ɦɨщɧɨɫɬɶ Pɪɚɫ 

 

674,04 

 

 
ɪɟɚɤɬɢɜɧɚя  ɦɨщɧɨɫɬɶ Qɪɚɫ 

 
530,67 

 

 
ɩɨɥɧɚя ɦɨщɧɨɫɬɶ 

 
Sɪɚɫ 

 

857,87 

 

        ɈɉɊȿȾȿɅȿɇɂȿ  ɉȿɊȿɌɈɄȺ  ɆɈɓɇɈɋɌɂ  ȼ 
ɋɂɋɌȿɆɍ     

 !!!    Пɟɪɟɩɢɲɢɬɟ ɪаɫɱɟɬɧыɟ ɞаɧɧыɟ ɢɡ  ɝɪаɮы   G 

  ɉɟɪɟɬɨɤ 
       

 
ɚɤɬɢɜɧɨɣ  ɦɨщɧɨɫɬɢ P_ɩɟɪɟɬɨɤ 

 

-

112,84 

 

 
ɪɟɚɤɬɢɜɧɨɣ  ɦɨщɧɨɫɬɢ Q_ɩɟɪɟɬɨɤ 

 

-

182,87 

 

 
ɩɨɥɧɨɣ ɦɨщɧɨɫɬɢ 

 
S_ɩɟɪɟɬɨɤ 

 

214,88 
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ɉɪɢɥɨɠɟɧɢɟ Ȼ – ɉɪɨɝɪɚɦɦɧɵɣ ɪɚɫɱɟɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɯ ɪɟɠɢɦɨɜ 

 

 

----- Ɋɚɫɱɟɬ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɱɟɪɟɡ ɨɞɢɧ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɜɹɡɢ ----- 
Ⱦɚɬɚ:  
Ɋɟɠɢɦ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ :  
Pɚɬ = -22.90000 Ɇȼɬ 

Qɚɬ = -42.34000 ɆȼȺɪ 

Sɚɬ = -48.13611 ɆȼȺ 

 ! Ɂɧɚɤ "-" ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɟɬɨɤɭ ɦɨɳɧɨɫɬɢ ɫ Ɋɍ ȼɇ ɧɚ Ɋɍ ɋɇ !  
 

Ɋɟɠɢɦ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, ɪɟɦɨɧɬɧɵɣ:  
Pɚɬ = -45.84000 Ɇȼɬ 

Qɚɬ = -84.68000 ɆȼȺɪ 

Sɚɬ = -96.29126 ɆȼȺ 

 ! Ɂɧɚɤ "+" ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɟɬɨɤɭ ɦɨɳɧɨɫɬɢ ɫ Ɋɍ ȼɇ ɧɚ Ɋɍ ɋɇ !  

 

----- Ɋɚɫɱɟɬ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɱɟɪɟɡ ɨɞɢɧ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɜɹɡɢ ----- 
Ⱦɚɬɚ:  
Ɋɟɠɢɦ ɦɢɧɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ :  
Pɚɬ = 12.96300 Ɇȼɬ 

Qɚɬ = -11.67900 ɆȼȺɪ 

Sɚɬ = 17.42800 ɆȼȺ 

 ! Ɂɧɚɤ "+" ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɟɬɨɤɭ ɦɨɳɧɨɫɬɢ ɫ Ɋɍ ɋɇ ɧɚ Ɋɍ ȼɇ !  
 

Ɋɟɠɢɦ ɦɢɧɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, ɪɟɦɨɧɬɧɵɣ:  
Pɚɬ = 25.87200 Ɇȼɬ 

Qɚɬ = -23.35800 ɆȼȺɪ 

Sɚɬ = 34.85622 ɆȼȺ 

 ! Ɂɧɚɤ "+" ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɟɬɨɤɭ ɦɨɳɧɨɫɬɢ ɫ Ɋɍ ȼɇ ɧɚ Ɋɍ ɋɇ !  
 

----- Ɋɚɫɱɟɬ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɱɟɪɟɡ ɨɞɢɧ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɜɹɡɢ ----- 
Ⱦɚɬɚ:  
Ɋɟɠɢɦ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, ɩɨɫɥɟɚɜɚɪɢɣɧɵɣ:  
Pɚɬ = -123.72000 Ɇȼɬ 

Qɚɬ = -104.81700 ɆȼȺɪ 

Sɚɬ = -162.15190 ɆȼȺ 

 ! Ɂɧɚɤ "-" ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɟɬɨɤɭ ɦɨɳɧɨɫɬɢ ɫ Ɋɍ ȼɇ ɧɚ Ɋɍ ɋɇ !  
 

Ɋɟɠɢɦ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, ɩɨɫɥɟɚɜɚɪɢɣɧɵɣ, ɪɟɦɨɧɬɧɵɣ:  
Pɚɬ = -247.44000 Ɇȼɬ 

Qɚɬ = -209.62400 ɆȼȺɪ 

Sɚɬ = -324.29700 ɆȼȺ 

 ! Ɂɧɚɤ "-" ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɟɬɨɤɭ ɦɨɳɧɨɫɬɢ ɫ Ɋɍ ȼɇ ɧɚ Ɋɍ ɋɇ !  
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----- Ɋɚɫɱɟɬ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɱɟɪɟɡ ɨɞɢɧ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɜɹɡɢ ----- 
Ⱦɚɬɚ:  
Ɋɟɠɢɦ ɦɢɧɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, ɩɨɫɥɟɚɜɚɪɢɣɧɵɣ:  
Pɚɬ = -87.86400 Ɇȼɬ 

Qɚɬ = -74.14900 ɆȼȺɪ 

Sɚɬ = -114.97000 ɆȼȺ 

 ! Ɂɧɚɤ "-" ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɟɬɨɤɭ ɦɨɳɧɨɫɬɢ ɫ Ɋɍ ȼɇ ɧɚ Ɋɍ ɋɇ !  
 

Ɋɟɠɢɦ ɦɢɧɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, ɩɨɫɥɟɚɜɚɪɢɣɧɵɣ, ɪɟɦɨɧɬɧɵɣ:  
Pɚɬ = -175.72800 Ɇȼɬ 

Qɚɬ = -148.29800 ɆȼȺɪ 

Sɚɬ = -229.94100 ɆȼȺ 

 ! Ɂɧɚɤ "-" ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɟɬɨɤɭ ɦɨɳɧɨɫɬɢ ɫ Ɋɍ ȼɇ ɧɚ Ɋɍ ɋɇ ! 
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