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ȼȼȿȾȿɇɂȿ 
 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚɧɢɦɚɸɬ ɨɫɨɛɨ ɜɚɠɧɨɟ ɦɟɫɬɨ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɜɵɩɨɥɧɹɹ ɝɥɚɜɧɭɸ ɪɨɥɶ ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɩɚɪɚɦɟɬɪɨɜ 
ɫɢɫɬɟɦ ɜ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɪɟɠɢɦɚɯ, ɚ ɬɚɤɠɟ ɩɨɤɪɵɜɚɹ ɧɚɢɛɨɥɟɟ ɧɟɪɚɜɧɨɦɟɪɧɭɸ 
ɱɚɫɬɶ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɬɨɜɚɪɧɨɣ ɩɪɨɞɭɤɰɢɢ 
Ƚɗɋ ɜɟɫɶɦɚ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɪɵɧɤɟ ɫɛɵɬɚ. 

ɂɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ – ɬɟɤɭɳɚɹ ɜɨɞɚ, ɩɨɫɬɨɹɧɧɨ ɜɨɡɨɛɧɨɜɥɹɟɦɚɹ, ɜ ɨɬɥɢɱɢɟ 
ɨɬ ɧɟɮɬɢ, ɝɚɡɚ, ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɢ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ. Ʌɢɞɟɪɨɦ ɜ ɪɚɡɜɢɬɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɛɥɢɠɚɣɲɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɫɬɚɧɟɬ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ, ɤɚɤ 
ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɚɹ, ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ ɢ ɢɧɜɟɫɬɢɰɢɨɧɧɚɹ ɨɬɪɚɫɥɶ 
ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 

ɐɟɥɶɸ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ 
ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ 
ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 

ɉɨɦɢɦɨ ɜɫɟɝɨ ɩɪɨɱɟɝɨ ɜ ɪɚɦɤɚɯ ɫɩɟɰɜɨɩɪɨɫɚ ɡɞɟɫɶ ɛɭɞɭɬ ɪɚɫɫɦɨɬɪɟɧɵ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Ƚɗɋ, ɤɚɤ ɨɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɷɥɟɦɟɧɬɨɜ ɫɬɚɧɰɢɢ. 
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ɋɈɄɊȺЩЁɇɇɕɃ ɉȺɋɉɈɊɌ ɄɍȻȺɇɋɄɈɃ Ƚɗɋ-2 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ: Ʉɭɛɚɧɶ (ȻɋɄ) 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ: Ʉɚɪɚɱɚɟɜɨ-ɑɟɪɤɟɫɫɤɚɹ ɪɟɫɩɭɛɥɢɤɚ 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ: ɞɟɪɢɜɚɰɢɨɧɧɚɹ Ƚɗɋ 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɨɞɧɨɣ ɬɭɪɛɢɧɵ ͸Ͳ ˏଷ/˔  
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ ͳͺͲ ˏଷ/˔  

5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ: ɝɨɞɨɜɨɣ 
ɛ)ɨɬɦɟɬɤɚ: ɇɉɍ 591.00 ɦ 
                   ɍɆɈ 589.00 ɦ 

6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ 120,8 ɦ 
ɛ) ɪɚɫɱɟɬɧɵɣ 115,3 ɦ 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ 111,3 ɦ 

7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ)ɦɨɳɧɨɫɬɶ 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ 153 Ɇȼɬ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 115 Ɇȼɬ 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ 424,2 ɦɥɧ. ɤȼɬ∙ɱ 

8. ȼɨɞɨɩɪɢɟɦɧɢɤ: 
ɚ) ɬɢɩ: ɧɚɩɨɪɧɵɣ 
ɛ) ɱɢɫɥɨ ɢ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 3ɯ3,8ɦ 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ 1500 ɦ 

9. Ɂɞɚɧɢɟ Ƚɗɋ 
ɚ) ɬɢɩ ɡɞɚɧɢɹ: ɞɟɪɢɜɚɰɢɨɧɧɚɹ 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ: 3 
ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ: ɦɚɣɤɨɩɫɤɢɟ ɝɥɢɧɵ 
ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ 
ɞ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: ɢɡɨɝɧɭɬɚɹ 

10. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧ: ɊɈ170ɚ-ȼ 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ: ȼȽɋ-525/150-20 
ɜ) ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ: 46 Ɇȼɬ 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 300 ɨɛ/ɦɢɧ 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌȾɐ-63000/110-ɍ1 

11. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɚ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 52 ɦɟɫɹɰɚ 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ 0,39 ɪɭɛ/ ɤȼɬ∙ɱ 
ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 85114,38 ɪɭɛ/ ɤȼɬ∙ɱ 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

 
Ȼɨɥɶɲɨɣ ɋɬɚɜɪɨɩɨɥɶɫɤɢɣ ɤɚɧɚɥ — ɢɪɪɢɝɚɰɢɨɧɧɵɣ ɤɚɧɚɥ, 

ɢɫɩɨɥɶɡɭɸɳɢɣɫɹ ɞɥɹ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɰɟɧɬɪɚɥɶɧɨɣ, ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɢ 
ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɟɣ ɋɬɚɜɪɨɩɨɥɶɫɤɨɝɨ ɤɪɚɹ Ɋɨɫɫɢɢ. 
 

1.1 Ʉɥɢɦɚɬ 
 
Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ ɭɦɟɪɟɧɧɨ ɬёɩɥɵɣ. Ƚɨɞɨɜɵɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɤɨɥɟɛɥɸɬɫɹ ɨɬ 1°ɋ ɞɨ 6°ɋ, ɫɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɹɧɜɚɪɹ -4°ɋ -6°ɋ; 
ɡɢɦɵ ɭɦɟɪɟɧɧɵɟ, ɫɧɟɠɧɵɟ. Ʌɟɬɨ ɭɦɟɪɟɧɧɨ ɬɟɩɥɨɟ (ɫɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢɸɥɹ 
16-22°), ɝɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ 700-1200 ɦɦ, ɦɚɤɫɢɦɭɦ ɜɵɩɚɞɚɟɬ ɪɚɧɧɢɦ ɥɟɬɨɦ. 

 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ȼɨɥɶɲɨɣ ɋɬɚɜɪɨɩɨɥɶɫɤɢɣ ɤɚɧɚɥ ɢɫɩɨɥɶɡɭɟɬ ɜɨɞɭ ɬɚɤɢɯ ɪɟɤ 

ɤɚɤ Ʉɭɛɚɧɶ, Ɍɟɪɟɤ ɢ Ʉɭɦɚ, ɤɨɬɨɪɵɟ ɩɪɨɬɟɤɚɸɬ ɸɠɧɟɟ ɢ ɜ ɨɫɧɨɜɧɨɦ ɫɨɛɢɪɚɸɬ 
ɜɨɞɭ ɫ ɫɟɜɟɪɧɵɯ ɫɤɥɨɧɨɜ Ʉɚɜɤɚɡɚ. Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɡɚ 50 ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ 
ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ.1. 

 
1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɉɨ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ – 

2 ɧɟɬ ɡɨɧ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɤɨɧɬɚɤɬɚ. 
Ɋɭɫɥɨ ɤɚɧɚɥɚ ɢɦɟɟɬ ɝɥɢɧɢɫɬɨɟ ɨɫɧɨɜɚɧɢɟ (ɦɚɣɤɨɩɫɤɢɟ ɝɥɢɧɵ). 
 
1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɋɨɝɥɚɫɧɨ ɧɵɧɟɲɧɟɣ ɫɯɟɦɟ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɋɟɜɟɪɧɨɝɨ 

Ʉɚɜɤɚɡɚ, ɪɚɡɪɚɛɨɬɚɧɧɨɣ Ƚɨɫɫɬɪɨɟɦ Ɋɨɫɫɢɢ ɜ ɢɸɥɟ 1995 ɝɨɞɚ, ɬɟɪɪɢɬɨɪɢɹ 
Ʉɚɪɚɱɚɟɜɨ-ɑɟɪɤɟɫɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɟё ɫɬɨɥɢɰɵ ɑɟɪɤɟɫɫɤɚ, ɨɬɧɟɫɟɧɚ ɤ ɡɨɧɟ 
ɩɨɜɵɲɟɧɧɨɣ ɫɟɣɫɦɢɱɧɨɫɬɢ ɜ 8–9 ɛɚɥɥɨɜ. Ɉɞɧɚɤɨ ɭɱёɧɵɟ ɡɚɜɟɪɹɸɬ, ɱɬɨ 
ɜɟɪɨɹɬɧɨɫɬɶ ɫɟɦɢɛɚɥɥɶɧɨɝɨ ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɜ ɑɟɪɤɟɫɫɤɟ ɦɢɡɟɪɧɨ ɦɚɥɚ — ɨɞɢɧ 
ɪɚɡ ɜ 10 ɬɵɫɹɱ ɥɟɬ. 
 

1.5 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ: 

 -Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ Ɇȼɬ; 
 -Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 2%, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 8%; 
 -Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ݇𝑁 = ͺ,͸͸. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɟɣ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɩɪɢɥɨɠɟɧɢɢ Ⱥ.2, Ⱥ.3 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 2.1 ɢ 2.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

 
Ɋɢɫɭɧɨɤ 2.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
Ɋɢɫɭɧɨɤ 2.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
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2.2 Ɉɝɪɚɧɢɱɟɧɢɹ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 

ɉɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1 
 
Ɍɚɛɥɢɰɚ 2.1 – ɉɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ܳ, ˏଷ/˔ I II  III IV  V VI  VII VIII IX  X XI  XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 16 16 16 16 16 16 16 16 16 16 16 16 

ɂɫɩɚɪɟɧɢɟ 0,0 0,0 0,5 0,5 0,6 0,9 0,8 0,5 0,3 0,1 0,0 0,0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 1,2 1,8 1,8 -1,3 -1,6 0,0 0,0 0,0 0,0 0,0 1,1 2,4 

Ɏɢɥɶɬɪɚɰɢɹ 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 

 
2.3 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1962. 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1949 
ɉɨɫɬɪɨɢɦ ɝɢɞɪɨɝɪɚɮ ɪɟɤɢ Ʉɭɛɚɧɶ ɩɨ ɞɚɧɧɵɦ ɪɚɫɯɨɞɨɜ ɦɚɥɨɜɨɞɧɵɯ ɢ 

ɫɪɟɞɧɟɜɨɞɧɵɯ ɥɟɬ. Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. Ƚɢɞɪɨɝɪɚɮɵ 
ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 
Ɍɚɛɥɢɰɚ 2.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɢɞɪɨɝɪɚɮɨɜ 

Ɇɟɫɹɰ I II  III IV  V VI  VII VIII IX  X XI  XII ܳଽ଴%, ˏଷ/˔ 31 44 46 51 63 89 79 48 33 26 15 34 ܳହ଴%, ˏଷ/˔ 34 49 50 71 83 101 78 56 34 28 31 39 

 

 
Ɋɢɫɭɧɨɤ 2.3 – Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. 
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2.4 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ 
ɧɚɝɪɭɡɤɢ 
 

Ʉɭɛɚɧɫɤɚɹ Ƚɗɋ-2 ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɋɟɜɟɪɨɤɚɜɤɚɡɫɤɨɝɨ ɊȾɍ (ɈȾɍ ɘɝɚ). ɇɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɈȾɍ ɘɝɚ ɢɦɟɟɬ ɫɭɦɦɚɪɧɭɸ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 21,5 Ƚȼɬ. ɉɪɨɟɤɬɢɪɭɟɦ ɫɜɨɸ Ƚɗɋ ɧɚ ɊȾɍ, ɬɚɤ ɤɚɤ ɫɭɦɦɚɪɧɚɹ 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɋɟɜɟɪɨɤɚɜɤɚɡɫɤɨɝɨ ɊȾɍ ɫɨɫɬɚɜɥɹɟɬ 5.3 Ƚȼɬ. Ⱦɥɹ ɷɬɨɝɨ 
ɨɩɪɟɞɟɥɢɦ ɫɭɬɨɱɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɈȾɍ ɘɝɚ, ɚ ɡɚɬɟɦ ɩɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɋɟɜɟɪɨɤɚɜɤɚɡɫɤɨɝɨ ɊȾɍ.  

Ⱦɚɧɧɵɟ ɛɟɪɟɦ ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ȿɗɋ (so-ups.ru)  ɩɥɚɧ 
ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ (ɱɚɫ) ɞɥɹ ɈȾɍ ɘɝɚ  ɡɚ 25.01.2017 ɢ 21.06.2017. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɚɛɥɢɰɵ ɩɨɬɪɟɛɥɟɧɢɹ ɊȾɍ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ k: 

 

k = 
ʝʓʢʟʓʢ =  ଽ଴଻଴ଷ ˏˎː ˍʑ˕∙˚ଵ଼଺ଽ଼ ˏˎː ˍʑ˕∙˚ = Ͷ,85.              (2.1) 

 
ɉɭɬɟɦ ɞɟɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ɈȾɍ ɘɝɚ ɧɚ ɢɦɟɸɳɢɣɫɹ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɨɥɭɱɢɦ 

ɦɨɳɧɨɫɬɢ ɋɟɜɟɪɨɤɚɜɤɚɡɫɤɨɝɨ ɊȾɍ.  
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɧɟɤɨɬɨɪɵɟ ɞɟɣɫɬɜɢɹ ɫ 

ɦɨɳɧɨɫɬɹɦɢ ɫɢɫɬɟɦɵ: ɪɚɧɠɢɪɨɜɚɧɢɟ ɩɨ ɭɛɵɜɚɧɢɸ, ɪɚɫɱɟɬ ɩɪɢɪɚɳɟɧɢɹ ɩɨ 
ɦɨɳɧɨɫɬɢ ɢ ɜɵɪɚɛɨɬɤɟ. Ɂɚɬɟɦ ɫɥɟɞɭɟɬ ɜɵɱɢɫɥɢɬɶ ɢɯ ɤɨɨɪɞɢɧɚɬɵ ɩɪɢɪɚɳɟɧɢɣ. 
Ⱦɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ.4 

ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ.4), ɩɨɫɬɪɨɢɦ ɢɧɬɟɝɪɚɥɶɧɵɟ 
ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ. 

ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ, ɫ 
ɭɱɟɬɨɦ ɜɜɟɞɟɧɧɵɯ ɜ ɪɚɛɨɬɭ Ƚɗɋ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ.5. 

 
2.5 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ. 

 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɫɥɟɞɭɟɬ 

ɡɧɚɬɶ ɦɚɤɫɢɦɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɫɟɡɨɧɚ. 𝑁ˏ˃ˍ˔ˊˋˏ˃ =3099 Ɇȼɬ, 𝑁ˏ˃ˍ˔ˎˈ˕ˑ =2402 Ɇȼɬ;             (2.2) 
Ⱦɚɥɟɟ ɪɚɫɱёɬ ɩɪɨɜɨɞɢɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 𝑁௧ = ܽ + ܾ · ݐ°Ͳ͵|ݏ݋ܿ − ͳͷ°|,               (2.3) 
 ܽ = 𝑁ˏ˃ˍ˔ˊˋˏ˃+𝑁ˏ˃ˍ˔ˎˈ˕ˑଶ ;                   (2.4) 

 ܾ = 𝑁ˏ˃ˍ˔ˊˋˏ˃−𝑁ˏ˃ˍ˔ˎˈ˕ˑଶ ;                   (2.5) 

 
Ⱦɥɹ ɧɚɲɟɝɨ ɊȾɍ: 
 

 ܽ = ଷ଴ଽଽ+ଶସ଴ଶଶ = ʹ͹ͷͲ,Ͷ;                
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  ܾ = ଷ଴ଽଽ−ଶସ଴ଶଶ = ͵Ͷͺ,Ͷ.                  

 
Ⱥɧɚɥɨɝɢɱɧɨ ɪɚɫɫɱɢɬɵɜɚɟɦ ɞɥɹ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ: 
 𝑁˔˓́̀ ˏ˃ =2725 Ɇȼɬ;                (2.6) 
 𝑁˔˓ˎ̍ ˕ˑ =2039 Ɇȼɬ;                 (2.7) 
 
aɫɪ = 2382,2                  (2.8) 
 
bɫɪ = 342,9.                  (2.9) 
 
Ⱦɚɥɟɟ ɩɨ ɩɪɢɜɟɞɟɧɧɨɣ ɜɵɲɟ ɮɨɪɦɭɥɟ ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɞɥɹ 

ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɢ ɡɚɧɨɫɢɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɬɚɛɥɢɰɭ 2.3: 
 

Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱɟɬ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɋɟɜɟɪɨɤɚɜɤɚɡɫɤɨɝɨ ɊȾɍ 
№ ɦɟɫɹɰɚ Nmax, Ɇȼɬ Nɫɪ, Ɇȼɬ 

1 3087 2713 
2 2997 2625 
3 2841 2471 
4 2661 2294 
5 2504 2140 
6 2414 2051 
7 2414 2051 
8 2504 2139 
9 2659 2293 
10 2840 2470 
11 2996 2624 
12 3087 2713 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɨɬ ɤɨɧɤɪɟɬɧɨɝɨ ɦɟɫɹɰɚ. Ƚɪɚɮɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 2.4. 
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Ɋɢɫɭɧɨɤ 2.4 – ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɋɟɜɟɪɨɤɚɜɤɚɡɫɤɨɝɨ ɊȾɍ 

 
2.6 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ  
 

Ɏɨɪɦɭɥɵ ɪɚɫɱɟɬɚ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ: 
 𝑁˄˞˕ = ଽ,଼ଵ∙ொ˒ˑˎˈˊː.∙ுʒЭʠ˒ˑˇ˅ଵ଴଴଴  [ʛʑ˕];                    (2.9) 

 ܳ˒ˑˎˈˊː. = ܳଽ଴% − ƩQ˒ˑ˕ˈ˓ˋ [ʛଷ/ܿ];                    (2.10) 
˅ˇʒЭʠ˒ˑܪ  = ܼ˅.˄. − ܼː.˄. − ∆ℎ [ʛ].                (2.11) 

 
ɋɜɟɞɟɦ ɪɚɫɱɟɬ ɜ ɬɚɛɥɢɰɭ 2.4. 
 
Ɍɚɛɥɢɰɚ 2.4 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 

Ɇɟɫɹɰ I II  III IV  V VI  VII VIII IX  X XI  XII 

Q 90% 31 44 46 51 63 89 79 48 33 26 15 34 

ɫɭɭɦɚ ɩɨɬɟɪɶ 2,2 2,8 3,3 0,2 0,1 1,9 1,8 1,5 1,3 1,1 2,1 3,4 

Qɩɨɥ 28,8 41,2 42,7 50,8 62,9 87,1 77,2 46,5 31,7 24,9 13,0 30,6 

Qɧɛ 29,8 42,2 43,7 51,8 63,9 88,1 78,2 47,5 32,7 25,9 14,0 31,6 

Z ɜɛ 591 591 591 591 591 591 591 591 591 591 591 591 

Z ɧɛ 465 465 465 465 466 466 466 465 465 464 464 465 

ɇ 120 120 120 120 120 120 120 120 120 120 120 120 

Nɛɵɬ 31,1 44,4 46,1 54,6 67,5 92,9 82,5 50,1 34,3 27,0 14,1 33,1 
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Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨ ȼɏɄ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ – 
ɬɚɛɥɢɰɚ 2.5. 
 
Ɍɚɛɥɢɰɚ 2.5 – Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨ ȼɏɄ 

Qɜɯɤ 16 16 16 16 16 16 16 16 16 16 16 16 

Zɜɛ 591 591 591 591 591 591 591 591 591 591 591 591 

Zɧɛ 464,4 464,4 464,1 464,2 464,2 464,2 464,2 464,2 464,2 464,1 464,1 464,4 

ɇ 120,6 120,6 120,9 120,8 120,8 120,8 120,8 120,8 120,8 120,9 120,9 120,6 

Nɜɯɤ 16,8 16,8 16,8 17,3 17,3 17,3 17,3 17,3 17,3 16,8 16,8 16,8 

 
2.7 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ. 

 
Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɫɬɪɨɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɫɪɟɞɧɟɝɨɞɨɜɨɣ 

ɧɚɝɪɭɡɤɢ. ɇɚ ɧɟɦ ɨɬɤɥɚɞɵɜɚɟɦ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 
ɛɵɬɨɜɵɟ ɦɨɳɧɨɫɬɢ ɢ ɦɨɳɧɨɫɬɢ ȼɏɄ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɚɬɟɦ ɫɪɚɜɧɢɜɚɟɦ ɞɜɚ 
ɪɟɠɢɦɚ ɪɚɛɨɬɵ: ɩɨ ɜɨɞɨɬɨɤɭ ɢ ɩɨ ȼɏɄ. ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɷɬɢɯ ɞɜɭɯ ɪɟɠɢɦɨɜ 
ɧɚɣɞɟɦ ɢɡɛɵɬɤɢ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɜ ɩɨɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ, ɤɨɬɨɪɵɟ ɩɨɫɥɟ 
ɪɚɫɩɪɟɞɟɥɹɟɦ ɩɨ ɡɢɦɧɢɦ ɦɟɫɹɰɚɦ, ɬɚɤ ɱɬɨɛɵ ɦɚɤɫɢɦɚɥɶɧɨ ɜɵɬɟɫɧɢɬɶ Ɍɗɋ. 
Ⱦɚɧɧɵɟ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6.  
 
Ɍɚɛɥɢɰɚ 2.6 – Ɇɨɳɧɨɫɬɢ 

ɆȿɋəɐȺ 1 2 3 4 5 6 7 8 9 10 11 12 

P cɪ 2713 2625 2471 2294 2140 2051 2051 2139 2293 2470 2624 2713 

N ɫɭɳ 558 512 465 465 419 372 372 419 465 465 512 558 

N ɛɵɬ 31,1 44,4 46,1 54,6 67,5 92,9 82,5 50,1 34,3 27,0 14,1 33,1 

Nɜɯɤ 16,8 16,8 16,8 17,3 17,3 17,3 17,3 17,3 17,3 16,8 16,8 16,8 

N ɛɵɬ - Nɜɯɤ 14,3 27,6 29,2 37,3 50,2 75,6 65,2 32,8 17,0 10,2 -2,7 16,3 

 Nˋˊ˄ = ƩN˄˞˕ − Ʃ𝑁˅˘ˍ = ͵͹͵ ʛʑ˕.                      (2.12) 
 
Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5. 
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Ɋɢɫɭɧɨɤ 2.5 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 
ɋ ɭɱɟɬɨɦ ɢɡɛɵɬɤɚ ɦɨɳɧɨɫɬɢ ɪɚɡɦɟɳɚɟɦ ɧɚ ɛɚɥɚɧɫɟ ɷɧɟɪɝɢɢ ɥɢɧɢɸ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɬɚɤ ɱɬɨɛɵ ɜɟɫɶ ɢɡɛɵɬɨɤ ɛɵɥ ɭɱɬɟɧ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 
ɥɢɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɲɥɚ ɩɨ 4 ɦɟɫɹɰɚɦ (ɹɧɜɚɪɶ, ɮɟɜɪɚɥɶ, 
ɧɨɹɛɪɶ, ɞɟɤɚɛɪɶ). Ɂɧɚɱɟɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.7. 
 
Ɍɚɛɥɢɰɚ 2.7 – Ƚɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ 1-ɚɹ ɢɬɟɪɚɰɢɹ 
Ɇɟɫɹɰ I II  XI  XII 
Nɝɚɪɚɧɬ. 140 100 100 140 

 
2.8 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɵɣ 

ɝɨɞ 
 

ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɥɟɧɞɚɪɧɵɦ ɦɟɬɨɞɨɦ ɧɚ 
ɡɚɞɚɧɧɵɣ ɪɟɠɢɦ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ. ɍɫɥɨɜɢɟɦ ɞɥɹ ɩɪɚɜɢɥɶɧɨ 
ɜɵɩɨɥɧɟɧɧɵɯ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɹɜɥɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɇɉɍ 
ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɩɟɪɢɨɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɗɬɨ ɭɫɥɨɜɢɟ ɨɛɭɫɥɨɜɥɟɧɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɟɣ ɩɨɥɟɡɧɨɣ ёɦɤɨɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ɂɚ ɧɚɱɚɥɨ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɦɟɫɹɰ, ɝɞɟ ܳ˅˘ˍ 
ɩɪɟɜɵɲɚɟɬ ܳ˄˞˕  ɢ ɧɚɯɨɞɢɬɫɹ ɧɚɞ ɥɢɧɢɟɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɜ ɦɨɟɦ 
ɫɥɭɱɚɟ ɷɬɨ ɧɨɹɛɪɶ. 

ɍɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɚɱɚɥɟ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɧɚ ɧɚɱɚɥɨ ɧɨɹɛɪɹ ɩɪɢɦɟɦ 
ɪɚɜɧɵɦ ∇ɇɉɍ=591ɦ.  
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ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɩɪɢɬɨɤ: 
 ܳ˒ˑˎ = ܳ˄˞˕ − ܳ˗ − ܳˋ˔˒ − ܳˎ.                      (2.13) 
 
Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ: 
 ܳː.˄. = ܳˆˠ˔ + ܳ˗.                                  (2.14) 
 
ɉɪɢɪɚɳɟɧɢɟ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ±∆ܸ˅ = ±ܳ˅ˇ˘˓ ∙  (2.15)                        .ݐ∆
 
Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ Ƚɗɋ: 
 ܳˆˠ˔ = ܳ˒ˑˎˈˊː + ܳ˅ˇ˘˓.                        (2.16) 
 
ɍɪɨɜɟɧɶ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɨɛɴɟɦɭ ȼȻ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ȼȻ ݖ˅.˄. = ˅ሺܸ.˄.˅ݖ .˄.ሻ . 
ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ȼȻ: 
˓˔.˄.˅ݖ  = ሺ௭˅.˄.ː +௭˅.˄.ˍ ሻଶ ;                        (2.17) 

 
ɍɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɯɨɞɭ ɜ ɧɢɠɧɢɣ ɛɶɟɮ 

ɝɢɞɪɨɭɡɥɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ  
ɇɚɩɨɪ Ƚɗɋ: 
ܪ  = .˄.˅ݖ −  ː.˄.;                         (2.18)ݖ
 
Ɇɨɳɧɨɫɬɶ Ƚɗɋ: 
 𝑁ˆˠ˔ = ݇𝑁 ∙ ܳˆˠ˔ ∙  ˠ˔,                       (2.19)ˆܪ
 

ɝɞɟ ݇𝑁 - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇𝑁 = ͺ,͸͸. 
 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 1-ɨɣ ɢɬɟɪɚɰɢɢ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥɚ 
ɩɪɟɜɵɲɟɧɚ ɨɬɦɟɬɤɚ ɇɉɍ ɧɚ 7,3 ɦ, ɢ ƩQɜɞɯɪ = 137,1 ɦ3/ɫ. ɍɦɟɧɶɲɚɟɦ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɜ ɹɧɜɚɪɟ, ɮɟɜɪɚɥɟ, ɧɨɹɛɪɟ ɢ ɞɟɤɚɛɪɟ ɞɨ ɡɧɚɱɟɧɢɣ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 2.8. 

 
Ɍɚɛɥɢɰɚ 2.8 – Ƚɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ 2-ɚɹ ɢɬɟɪɚɰɢɹ 

Ɇɟɫɹɰ I II  XI  XII 
Nɝɚɪɚɧɬ. 115 75 75 115 
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ȼ ɫɜɹɡɢ ɫ ɩɪɨɜɟɞɟɧɧɵɦɢ ɪɚɫɱɟɬɚɦɢ ɨɬɦɟɬɤɚ ɍɆɈ ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ 589 ɦ, 
ɬɚɤ ɤɚɤ ɨɧɚ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɧɢɠɧɟɣ.  

 
2.9 ȼɵɛɨɪ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 

 

Ⱦɥɹ ɜɵɛɨɪɚ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɜɟɪɧɟɦɫɹ ɤ ɪɚɧɟɟ ɩɨɫɬɪɨɟɧɧɵɦ ɂɄɇ ɢ 
ɫɭɬɨɱɧɵɦ ɝɪɚɮɢɤɚɦ. ȼɩɢɲɟɦ ɧɚ ɤɚɠɞɭɸ ɂɄɇ ɜɵɪɚɛɨɬɤɭ ɡɚ ɫɭɬɤɢ, 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɛɢɜ ɟɟ ɧɚ 2 ɢɥɢ ɛɨɥɟɟ ɱɚɫɬɟɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɚɡɟ, ɩɢɤɟ ɢɥɢ ɩɨɥɭ-
ɩɢɤɟ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ. 

ȼɵɪɚɛɨɬɤɚ, ɤɨɬɨɪɭɸ ɫɥɟɞɭɟɬ ɨɬɥɨɠɢɬɶ ɫɱɢɬɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ 
 
ɗ = 𝑁ˆ˃˓˃ːூ ∙  Ɇȼɬ∙ɱ,               (2.20)  ݐ
 

ɝɞɟ t – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɩɢɤɟ. Ⱦɥɹ ɹɧɜɚɪɹ ɨɧɚ ɫɨɫɬɚɜɢɥɚ 1802 
Ɇȼɬ∙ɱ., ɚ ɞɥɹ ɢɸɧɹ 363 Ɇȼɬ∙ɱ.  

Ɋɚɡɦɟɳɚɟɦ ɫɭɳɟɫɬɜɭɸɳɢɟ ɢ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɩɢɤ ɦɨɳɧɨɫɬɟɣ 
ɫɭɬɨɱɧɨɣ ɧɚɝɪɭɡɤɢ. ɉɪɢ ɷɬɨɦ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɞɟɥɚɟɦ 2 ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
(ɛɚɡɚ ɢ ɩɢɤ). 

Ⱦɥɹ ɹɧɜɚɪɹ: 
Ɉɬɤɥɚɞɵɜɚɟɦ ɜɵɪɚɛɨɬɤɭ ɡɚ ɹɧɜɚɪɶ, ɟɟ ɫɦɨɬɪɢɦ ɜ ɬɚɛɥɢɰɟ ɫɪɚɛɨɬɤɢ 

(ɨɫɬɚɬɨɤ), ɢ ɨɩɭɫɤɚɟɦ ɥɢɧɢɸ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɂɄɇ. ɗɬɨ ɢ ɛɭɞɟɬ ɧɚɲɚ ɪɚɛɨɱɚɹ 
ɦɨɳɧɨɫɬɶ ɜ ɩɢɤɟ ɡɚ ɹɧɜɚɪɶ. Ɍɨ ɠɟ ɩɪɨɞɟɥɵɜɚɟɦ ɫ «ɛɚɡɨɣ» ɹɧɜɚɪɹ (ɞɚɧɧɭɸ 
ɜɵɪɚɛɨɬɤɭ ɫɦɨɬɪɢɦ ɬɚɤɠɟ ɜ ɬɚɛɥɢɰɟ ɫɪɚɛɨɬɤɢ). ɉɨɥɭɱɚɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɜ 
ɛɚɡɟ ɡɚ ɹɧɜɚɪɶ. 

ɉɨɥɧɭɸ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɡɚ ɹɧɜɚɪɶ ɩɨɥɭɱɚɟɦ, ɫɥɨɠɢɜ ɦɨɳɧɨɫɬɢ ɜ ɩɢɤɟ 
ɢ ɜ ɛɚɡɟ ɞɥɹ ɧɚɲɟɣ Ƚɗɋ: 

 𝑁˓˃˄ሺˢː˅ሻ = 𝑁˓˃˄.˄˃ˊ. + 𝑁˓˃˄.˒ˋˍ. = ͳͶͲ + ͳͲ = ͳͷͲ ʛʑ˕.         (2.21) 
 
Ɍɟ ɠɟ ɫɚɦɵɟ ɨɩɟɪɚɰɢɢ ɩɪɨɞɟɥɵɜɚɟɦ ɢ ɫ ɦɨɳɧɨɫɬɹɦɢ ɡɚ ɢɸɧɶ. ɉɨɥɭɱɚɟɦ 

ɩɨɥɧɭɸ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɡɚ ɢɸɧɶ: 
 𝑁˓˃˄ሺˋˡː˟ሻ = 𝑁˓˃˄.˄˃ˊ. + 𝑁˓˃˄.˒ˋˍ. = ͷʹ + ͳͲ = ͸ʹ ʛʑ˕.         (2.22) 
 
ȼ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɛɭɞɟɦ ɜɵɞɚɜɚɬɶ ɫɬɨɥɶɤɨ ɠɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ, ɤɚɤ ɢ 

ɜ ɢɸɧɟ, ɡɚ ɫɱɟɬ ɦɟɧɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɱɚɫɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɭɬɤɢ. Ɋɚɛɨɱɢɟ 
ɦɨɳɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.9. 

 
Ɍɚɛɥɢɰɚ 2.9 – Ɋɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Nɪɚɛ. 150 90 60 60 60 62 62 60 60 60 90 150 
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2.10 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ 
 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɞɥɹ ɊȾɍ ɫɨɫɬɚɜɥɹɟɬ 2 % ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 8% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɨ ɜɵɩɨɥɧɹɟɦɵɦ ɜ ɫɢɫɬɟɦɟ ɮɭɧɤɰɢɹɦ ɦɨɠɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 𝑁˖˔˕ˆˠ˔ = 𝑁˓˃˄.ˆˠ˔ + 𝑁˓ˈˊː˃ˆ˓,                (2.23) 

 
ɝɞɟ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɦɚɤɫɢɦɭɦɚ ɜɵɬɟɫɧɟɧɢɹ 
ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ. ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ  𝑁˓˃˄.ˆˠ˔  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɩɟɪɜɨɦɭ ɦɟɫɹɰɭ(ɹɧɜɚɪɸ).  

 ɂ ɞɥɹ ɷɬɨɝɨ ɦɟɫɹɰɚ 𝑁˅˞˕.˓˃˄.ˆˠ˔ = ͳͷ͵ ʛʑ˕. 
 ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɫɨɫɬɚɜɥɹɟɬ 2,0% ɢ ɧɚɯɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 N˓ˈˊ.˔−ˏ˞ː˃ˆ˓ = Nmax˔−ˏ˞ଵ଴଴% ∙ ʹ% = ͷͶ,͵ ʛʑ˕              (2.24) 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɫɱɢɬɚɟɦ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ , ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ 8% ɨɬ 

ɦɚɤɫɢɦɭɦɚ ɫɢɫɬɟɦɵ. 
 𝑁˓ˈˊ.˔−ˏ˞˃˅˃˓ =217,1 Ɇȼɬ               (2.25) 

 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɭɞɟɬ 

ɪɚɜɧɚ: 
  𝑁˖˔˕ˆˠ˔ = 𝑁˅˞˕.˓˃˄.ˆˠ˔ + 𝑁˓ˈˊː˃ˆ˓ = ͳͷͲ + ͵ = ͳͷ͵ ʛʑ˕          (2.26) 

 
 

2.11 ɉɨɫɬɪɨɟɧɢɟ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 
 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ 
Ⱥ.6. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.6. 
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Ɋɢɫɭɧɨɤ 2.6 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 

 
Ɋɟɦɨɧɬɧɵɟ ɦɨɳɧɨɫɬɢ ɜ ɞɚɧɧɨɣ ɬɚɛɥɢɰɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: 
 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
 𝑁˓ˈˏ˔˖˜.ʒЭʠ = ଵ∙𝑁˖˔˕˔˖˜.ʒЭʠ଺ = ସ଺ହ଺ = ͹͹,ͷ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ.         (2.27) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ Ɍɗɋ: 
 𝑁˓ˈˏʡЭʠ = 𝑁˖˔˕ʡЭʠଶ ∙ ଵଶ + 𝑁˖˔˕ʡЭʠଶ ∙ ͳ = ଶଶଷଷସ + ଶଶଷଷଶ = ͳ͸͹ͷ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ.       (2.28) 

 
2.12 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 
 

ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. ɉɨɫɤɨɥɶɤɭ ɫɪɚɛɨɬɚɬɶ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɦɨɠɧɨ ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ, ɬɨ ɩɪɨɜɨɞɢɬɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɪɚɫɱɟɬɨɜ. ɉɨ ɝɪɚɮɢɤɭ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɞɚɜɚɟɦɨɣ 
ɦɨɳɧɨɫɬɢ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɩɪɢɬɨɤɨɜ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɦɚɥɨɜɨɞɧɨɝɨ. ɇɚɢɛɨɥɶɲɚɹ ɜɵɪɚɛɨɬɤɚ ɢɡ ɷɬɢɯ ɜɚɪɢɚɧɬɨɜ ɨɛɴɹɜɥɹɟɬɫɹ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɨɣ Ƚɗɋ. 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜɵɩɨɥɧɹɟɬɫɹ 
ɚɧɚɥɨɝɢɱɧɨ ɦɚɥɨɜɨɞɧɨɦɭ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ɞɥɹ 
ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɪɟɠɢɦɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɪɚɜɧɚ: ∑ɗ=424,2 ɦɥɧ ɤȼɬ∙ɱ (ɢɡ ɝɪɚɮɢɤɚ 
ɫɪɚɛɨɬɤɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɦ ɜɵɪɚɛɨɬɤɭ ɢ 
ɨɛɴɹɜɥɹɟɦ ɟё ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ. ɗɫɪ.ɦɧɨɝɨɥɟɬɧ.= 424,2 ɦɥɧ ɤȼɬ∙ɱ. 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɬɪɨɢɬɫɹ 
ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 
ɪɢɫɭɧɤɟ 2.7.  
 

 
Ɋɢɫɭɧɨɤ 2.7 – Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ. 
 
ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ, 
ɧɚɦɟɬɢɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ 
ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ 
ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ. 

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 
ʒЭʠሺܳʒЭʠሻܪ  = ̝ܸ)˄˅ݖ ˓˃˄൯ − ː˄ሺܳː˄ሻݖ − ∆ℎ,                                     (3.1) 

 
ɝɞɟ  ݖ˅˄ሺܸ̝ ˓˃˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ  ɨɬ ɇɉɍ ɞɨ ɍɆɈ; ݖː˄ሺܳː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ; 

Δh –  ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
Ɉɩɪɟɞɟɥɢɦ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
1) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ: 
 𝑁˖˔˕˓ = ݇𝑁 ∙ ܳʒЭʠ ∙  ʒЭʠ.                                       (3.2)ܪ
 
2) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ 

ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 
 ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ √ுʒЭʠ√ு𝑁˓ ,                   (3.3) 

 
ɝɞɟ  ܳʒЭʠ௠௔௫- ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ. 

3)  Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ȼɏɄ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ ͳ͸ˏଷ/˔. 

Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

ɫɪɚɛV
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Ɋɢɫɭɧɨɤ 3.1 - Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ-2 
 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
 

- ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ܪ˓ = ͳͳͷ,͵ ˏ; 
- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠𝑖௡ = ͳͳͳ,͵ ˏ; 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠௔௫ = ͳʹͲ,ͺ ˏ; 
 

3.2 ȼɵɛɨɪ ɬɢɩɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
 

Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 
ɦɚɬɟɪɢɚɥɚɦ ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

1) Ɂɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ, ɬ.ɟ. ܪ௠௔௫ ൑  ;.ˇˈ˓˒ܪ

2) Ɉɬɧɨɲɟɧɢɟ ு೘𝑖೙ு೘𝑎ೣ = ଵଵଵ,ଷଵଶ଴,଼ = 0,92 ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ 
ɞɚɧɧɵɯ. 

3) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɨɥɠɟɧ ɜɵɛɢɪɚɬɶɫɹ ɫ 
ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɜɵɛɢɪɚɟɦ ɫɥɟɞɭɸɳɢɟ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
- ɊɈ 140-ȼ; 
- ɉɅȾ 140; 
- ɊɈ 170ɚ-ȼ 
- ɊɈ 170ɛ-ȼ. 
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ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ (ɬɚɛɥɢɰɚ 3.1). 
 
Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɊɈ140-ȼ ɉɅȾ140 ɊɈ 170ɚ-ȼ ɊɈ 170ɛ-ȼ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ 

ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ 
,ˇˈ˓˒ܪ ˏ 140 140 170 170 

Ⱦɢɚɩɚɡɨɧ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ܪ௠𝑖௡ ⁄௠௔௫ܪ  0,60 0,50 0,65 0,65 

Ɉɩɬɢɦɚɥɶɧɚɹ 
ɩɪɢɜɟɞɟɧɧɚɹ 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

݊′ଵ ௢௣௧, ˑ˄/ˏ 
73 85 68 69 

Ɉɩɬɢɦɚɥɶɧɵɣ 
ɩɪɢɜɟɞɟɧɧɵɣ 

ɪɚɫɯɨɞ 
ܳଵ ௢௣௧, ˎ/˔ 840 800 625 585 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ 
ɦɨɞɟɥɢ 

𝜂ˏ  ௢௣௧ 0,927 0,921 0,923 0,928 

ɉɪɢɜɟɞɟɧɧɵɣ 
ɦɚɤɫɢɦɚɥɶɧɵɣ 

ɪɚɫɯɨɞ 
ܳ′ଵ௠௔௫, ˎ/˔ 980 1100 780 670 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɤɚɜɢɬɚɰɢɢ 

𝜎 ሺܳଵ௠௔௫, ሻ 0,15 0,35 0,07 0,12 

ɉɚɪɚɦɟɬɪ ɊɈ140-ȼ ɉɅȾ140 ɊɈ 170ɚ-ȼ ɊɈ 170ɛ-ȼ 
ɉɪɢɜɟɞɟɧɧɵɣ 

ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ 

, ଵ ௠ܦ ˏ 0,515 0,460 0,4355 0,5587 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ 
ɬɭɪɛɢɧɵ 

, ˇˑˏܪ ˏ 4 4 4 4 

Ɍɟɦɩɟɪɚɬɭɪɚ ݐˏˑˇ, ℃ 16 7 7 4 

 
ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɟɦ ɪɚɫɱɟɬɧɵɟ 

ɬɨɱɤɢ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 
 
Q΄1ɪ = 0,843 ɦ3/c ɞɥɹ ɊɈ140 – ȼ; 
Q΄1ɪ = 0,800 ɦ3/c ɞɥɹ ɉɅȾ140 – ȼ; 
Q΄1ɪ = 0,627 ɦ3/c ɞɥɹ ɊɈ170ɚ – ȼ; 
Q΄1ɪ = 0,595 ɦ3/c ɞɥɹ ɊɈ170ɛ – ȼ. 
Ⱦɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 

ɨɫɧɨɜɧɵɟ ɪɚɫɱёɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ. 
ɉɪɢɦɟɪ ɪɚɫɱёɬɚ ɬɭɪɛɢɧɵ ɊɈ170ɚ – ȼ ɞɥɹ D1=2,50 ɦ: 
 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ŋɬ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 𝜂ʡ = ͳ − (ͳ − ŋሺ௣ଵሻ′ ൯ ∙ 
∙൮ሺͳ − ሻߝ + ߝ ∙ √ቀ஽భ ʛ஽భ ቁଶ ∙ ுʛு˓ ∙ ቀఔʜఔʛቁଶభబ ),                                                             ሺ͵.Ͷሻ 
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ɝɞɟ ŋ(p1), D1ɦ, Нɦ– ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

D1, Hɪ – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
νɧ, νɦ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ; 

ε-ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ. Ⱦɥɹ ɉɅ, ɉɅȾ ߝ = Ͳ,͹ͷ, ɞɥɹ ɊɈ ߝ = Ͳ,͹ͷ ɩɪɢ Q’1p≥ Q’10. 

 𝜂ʡ = ͳ − ሺͳ − Ͳ,ͺͺͳͷሻ ∙ 
∙ ൮ሺͳ − Ͳ,͹ͷሻ + Ͳ,͹ͷ ∙ √(Ͳ,Ͷ͵ͷͷʹ,ͷͲ )ଶ ∙ Ͷͳͳͷ,͵ ∙ (ͳ,Ͷʹ͸ͳ,Ͷʹ͸)ଶభబ ) = Ͳ,ͻ͵ͳ. 

 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 

 𝑁′˃ = ͻ,ͺͳ ∙ ܳ′ூ ˓ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ʡ ∙ 𝜂ˆ ˔˓,                                                                 (3.5) 

 
ɝɞɟ    ܳሺ௣ଵሻ′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 

ŋɝ.ɫɪ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 0,97 ).   
 𝑁′˃ = ͻ,ͺͳ ∙ Ͳ,͹ͻ ∙ ʹ,ͷଶ ∙ ͳͳͷ,͵ଵ,ହ ∙ Ͳ,ͻ͵ͳ ∙ Ͳ,ͻ͹ = ͷͶͳͷͳ,ͺ ˍʑ˕, 
 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
˃′ݖ  = 𝑁˖˔˕𝑁′˃ ,                                                                                                                       (3.6) 

 
ɝɞɟ 𝑁ɭɫɬ = 154Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

 
Ʉɚɤ ɩɪɚɜɢɥɨ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɥɭɱɚɟɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ ɬɪɟɛɭɟɬ ɨɤɪɭɝɥɟɧɢɹ 

ɟɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 
 
ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 𝑁௔ = 𝑁˖˔˕௓𝑎 ,                  (3.7) 

 𝑁௔ = ଵହସ଴଴଴ହସଵହଵ,଼. 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
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݊ = ݊′ூ ˓ ∙ √ு˓∙∆஽భ ,                                                                                                             (3.8) 

 ݊ = ͸ͺ ∙ √ͳͳͷ,͵ ∙ ͳ,Ͳͷ͸ʹ,ͷ = ͵ͲͲ,ͳͷ. 
 

ɝɞɟ  ݊′ூ ˓  – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 
ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ 
ɤ ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 
 

Ɍɟɩɟɪɶ ɞɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɥɢɧɢɢ 
ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ܪ௠௔௫, ܪ˓ ɢ ܪ௠𝑖௡, ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 ݊′ூ௠௔௫ = ௡˔∙஽భ√ு೘𝑖೙∙∆,                                                                                                        (3.9) 

            ݊′ூ௠௔௫ = ଷ଴଴∙ଶ,ହ√ଵଵଵ,ଷ∙ଵ,଴ହ଺.  
 ݊′ூ˓ = ௡˔∙஽భ√ு˓∙∆,                                                                                                                (3.10) 

                    ݊′ூ˓ = ଷ଴଴∙ଶ,ହ√ଵଵହ,ଷ∙ଵ,଴ହ଺.  
 ݊′ூ௠𝑖௡ = ௡˔∙஽భ√ு೘𝑎ೣ∙∆,                                                                                                     (3.11)    ݊′ூ௠𝑖௡ = ଷ଴଴∙ଶ,ହ√ଵଶ଴,଼∙ଵ,଴ହ଺.  
 
Ɋɚɫɫɱɢɬɚɟɦ ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ 

ɄɉȾ: 
 ܳ′ூ ∙ 𝜂ʡ = 𝑁˃ଽ,଼ଵ∙஽భమ∙(∆∙ʜ˓൯భ,ఱ.                                                                                        (3.12) 

 ܳ′ூ ∙ 𝜂ʡ = ହଵଷଷଷଽ,଼ଵ∙ଶ,ହమ∙ሺଵ,଴ହ଺∙ଵଵହ,ଷሻభ,ఱ = Ͳ,͸ͻ͹.  
 
ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
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ܳ′ூ,௠௔௫ = ொ೘𝑖೙஽భమ∙√ு೘𝑎ೣ∙∆,                                                                                               (3.13)   ܳ′ூ,௠௔௫ = ଵ଺ଶ,ହమ∙√ଵଶ଴,଼∙ଵ,ହ଺.  
 

ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.2, 3.3, 3.4 ɢ 3,5. 
 
Ɍɚɛɥɢɰɚ 3.2 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ140-ȼ. 

D1,ɦ 2,24 2,50 2,80 
ŋɬ 0,926 0,927 0,928 

N'ɚɝɪ, ɤȼɬ 53663,5 66916,4 84031,5 
Za, ɲɬ 2,86 2,30 1,83 
Za* , ɲɬ 3 3 2 
Nɚɝɪ,ɤȼɬ 51333,3 51333,3 77000,0 

Δ1 1,041 1,042 1,043 
n'ɫ 357,01 320,05 282,92 
nɫ 375,0 333,3 300 

n' Hmax 78,0 77,4 78,0 
n' Hɪɚɫɱ 76,7 76,0 76,6 
n' Hmin 74,9 74,3 74,8 

Q'1*ŋɬɩɪɢ Hɪɚɫɱ 0,868 0,697 0,834 
Q'1*ŋɬɩɪɢ Hmax 0,810 0,650 0,777 

QminHmin 0,284 0,228 0,182 
QmaxHmax 0,296 0,237 0,189 

 
Ɍɚɛɥɢɰɚ 3.3 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ140. 

D1,ɦ 2,24 2,50 2,80 
ŋɬ 0,942 0,942 0,943 

N'ɚɝɪ, ɤȼɬ 58339,5 72728,1 91305,6 
Za, ɲɬ 2,64 2,12 1,69 
Za* , ɲɬ 3 3 2 
Nɚɝɪ,ɤȼɬ 51333,3 51333,3 77000,0 

Δ1 1,036 1,037 1,038 
n'ɫ 415,70 372,67 332,92 
nɫ 428,6 375 333,3 

n' Hmax 89,2 87,1 86,6 
n' Hɪɚɫɱ 87,6 85,5 85,1 
n' Hmin 85,6 83,6 83,1 

Q'1*ŋɬɩɪɢ Hɪɚɫɱ 0,868 0,697 0,834 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.3 
D1,ɦ 2,24 2,50 2,80 

Q'1*ŋɬɩɪɢ Hmax 0,829 0,665 0,796 
QminHmin 0,297 0,238 0,190 
QmaxHmax 0,285 0,229 0,182 

 
Ɍɚɛɥɢɰɚ 3.4 -  Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ170ɚ-ȼ. 

D1,ɦ 2,24 2,50 2,80 
ŋɬ 0,930 0,931 0,932 

N'ɚɝɪ, ɤȼɬ 43430,8 54151,8 67996,0 
Za, ɲɬ 3,55 2,84 2,26 
Za* , ɲɬ 4 3 3 
Nɚɝɪ,ɤȼɬ 38500 51333,3 51333,3 

Δ1 1,055 1,056 1,057 
n'ɫ 334,82 300,15 268,12 
nɫ 375 300 300 

n' Hmax 77,5 69,2 77,4 
n' Hɪɚɫɱ 76,2 68,0 76,1 
n' Hmin 74,4 66,4 74,3 

Q'1*ŋɬɩɪɢ Hɪɚɫɱ 0,651 0,697 0,556 
Q'1*ŋɬɩɪɢ Hmax 0,607 0,650 0,518 

QminHmin 0,294 0,236 0,188 
QmaxHmax 0,282 0,227 0,181 

 
Ɍɚɛɥɢɰɚ 3.5 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ170ɛ-ȼ. 

D1,ɦ 2,24 2,50 2,80 
ŋɬ 0,931 0,932 0,933 

N'ɚɝɪ, ɤȼɬ 37690,7 46994,7 59009,1 
Za, ɲɬ 4,09 3,28 2,61 
Za* , ɲɬ 6 4 3 
Nɚɝɪ,ɤȼɬ 25666,7 38500,0 51333,3 

Δ1 1,042 1,043 1,044 
n'ɫ 339,74 302,67 270,38 
nɫ 375 333,3 300 

n' Hmax 78,0 77,3 77,9 
n' Hɪɚɫɱ 76,6 75,5 76,1 
n' Hmin 74,9 74,2 74,8 

Q'1*ŋɬɩɪɢ Hɪɚɫɱ 0,434 0,523 0,556 
Q'1*ŋɬɩɪɢ Hmax 0,414 0,499 0,530 

QminHmin 0,494 0,397 0,316 
QmaxHmax 0,450 0,361 0,228 
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Ⱦɚɥɟɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɬɭɪɛɢɧɵ ɉɅȾ140 ɫ D1=2,80 ɦ ɢ ɊɈ170ɚ-ȼ ɫ D1=2,50 
ɦ, ɬɚɤ ɤɚɤ ɭ ɧɢɯ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɜɯɨɞɢɬ ɜ ɡɨɧɭ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ.  
 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶ ɞɨɩɭɫɬɢɦɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ.   

ɉɪɢɦɟɪ ɪɚɫɱёɬɚ ɬɭɪɛɢɧɵ ɊɈ170ɚ – ȼ ɞɥɹ D1=2,50 ɦ: 
 
Ɋɚɫɱёɬ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
.ˍ.˓ܼߘ  = ܼː.˄.ሺܳː.˄.ሻ + ௦ܪ = Ͷ͸͵ + Ͳ,Ͷ = Ͷ͸͵,Ͷ,                                          (3.14) 
 

ɝɞɟ  ܼː.˄.ሺܳː.˄.ሻ  – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ  ܳː.˄. ,  ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 

1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇɉɍ; 
2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ Hɪɚɫɱ; 
3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɇmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ 

ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
 

ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
ௌܪ  = ܤ − ௓ʜʐሺொʜʐሻଽ଴଴ − 𝜎 ∙ ܪ + ܼʤ,                                                                (3.15) 

 
ɝɞɟ     10,33=ܤ ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; ͳ,ͷ- ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ; 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ; ܼʤ  – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɊɈ ɬɭɪɛɢɧ ɪɚɜɧɚ ȼ0ɧ/2. 

ȼ0ɧ – ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɚɹ 
ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɫ ɦɨɞɟɥɢ: 

ȼ0ɧ= ȼ0ɦ∙D1ɧ/D1ɦ,  
ɝɞɟ 

ȼ0ɦ= 0,161 ɦ, 
D1ɧ= 4,25 ɦ, 
D1ɦ=0,46 ɦ. 
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ȼ0ɦ ɢ D1ɦ – ɭɤɚɡɚɧɵ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ. 
 

ȼ0ɧ = Ͳ,ͳͲͶ ∙ ଶ,ହ଴଴,ସଷହହ = Ͳ,͸ ˏ. 
 

1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇɉɍ; 
 

σ=0,07; Zɧɛ= 463,06 ɦ; ɇ= 120,8 ɦ; 
௦ܪ  = ͳͲ,͵͵ − Ͷ͸͵,Ͳ͸ͻͲͲ − Ͳ,Ͳ͹ ∙ ͳʹͲ,ͺ + Ͳ,͸ʹ = ͳ,ʹ ˏ. 
 

2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ Hɪɚɫɱ; 
 

σ= 0,08; Zɧɛ = 463,06 ɦ; ɇ= 115,3 ɦ; 
௦ܪ  = ͳͲ,͵͵ − Ͷ͸͵,Ͳ͸ͻͲͲ − Ͳ,Ͳͺ ∙ ͳͳͷ,͵ + Ͳ,͸ʹ = Ͳ,Ͷ ˏ. 
 

3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɇmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 

 
σ= 0,075; Zɧɛ = 463,06 ɦ; ɇ= 111,3 ɦ; 

௦ܪ  = ͳͲ,͵͵ − Ͷ͸͵,Ͳ͸ͻͲͲ − Ͳ,Ͳ͹ͷ ∙ ͳͳͳ,͵ + Ͳ,͸ʹ = ͳ,͵ ˏ. 
 

Ɋɚɫɱёɬ ɜɵɛɪɚɧɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3.6. 
 

Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɜɵɛɪɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
Ɍɢɩ ɬɭɪɛɢɧɵ D1, ɦ Za,ɲɬ nc,ɨɛ/ɦɢɧ Na,Ɇȼɬ Hs1, ɦ Hs2, ɦ Hs3, ɦ 
ɊɈ170ɚ-ȼ 2,50 3 300,0 51,3 1,2 0,4 1,3 
ɉɅȾ140 2,80 2 333,3 77,0 -17,1 -18,4 -16,4 

 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɝɢɞɪɨɬɭɪɛɢɧɭ ɊɈ170ɚ-ȼ ɫ D1=2,50 ɦ, ɬɚɤ ɤɚɤ ɟё ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɨɩɭɫɬɢɦɨɣ, ɤɨɝɞɚ ɬɭɪɛɢɧɚ ɉɅȾ140 ɫ D1=2,80 ɦ ɧɟ ɩɪɨɯɨɞɢɬ ɩɨ 
ɜɵɫɨɬɟ ɨɬɫɚɫɵɜɚɧɢɹ. 

Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɫɚɦɨɝɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɥɭɱɚɹ, ɬɨ ɟɫɬɶ Hs= 0,4 ɦ. Ⱦɥɹ ɷɬɨɝɨ 
ɫɥɭɱɚɹ ܼʜʐ=463,06. Ɍɨɝɞɚ ɡɚɝɥɭɛɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
.ˍ.˓ܼߘ  = Ͷ͸͵,Ͳ͸ + Ͳ,Ͷ = Ͷ͸͵,Ͷ͸ ˏ            (3.16) 
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Ɍɚɤɚɹ ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɚɫɱёɬɧɵɯ ɪɟɠɢɦɚɯ. 

 
3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵːˑˏ = 𝑁𝑎௖௢௦𝜑,                                                                                               (3.17) 

 
ɝɞɟ cosφ ɩɪɢɧɢɦɚɟɦ  ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,8 ɞɨ 0,9. 
 ܵːˑˏ = ହଵ,ଷ଴,ଽ = ͷ͹ ʛʑʏ. 

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 

P=
଺଴଴଴௡೎ = ଺଴଴଴ଷ଴଴ = ʹͲ.                                                                                  (3.18) 

 
ȼɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ȼȽɋ-525/150-20. Ⱦɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7. 
 
Ɍɚɛɥɢɰɚ 3.7 –  ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ȼȽɋ-525/150-20 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 

ɦɨɳɧɨɫɬɶ  ܵːˑˏ ɆȼȺ 50 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ  ʟːˑˏ Ɇȼɬ 46 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,9 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 10,5 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

nɧɨɦ ɨɛ/ɦɢɧ 300 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ 

Xd ɨ.ɟ. 1 

ɉɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

X’d ɨ.ɟ. 0,25 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

X”d ɨ.ɟ. 0,16 

ɂɫɩɨɥɧɟɧɢɟ ɉɨɞɜɟɫɧɨɟ 
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3.5 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɫɩɢɪɚɥɶɧɨɣ 
ɤɚɦɟɪɵ 
 

ɐɟɥɶɸ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɹɜɥɹɟɬɫɹ 
ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɟё ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɢ ɮɨɪɦɵ ɫɩɢɪɚɥɢ ɜ ɩɥɚɧɟ. 

Ɇɟɬɚɥɥɢɱɟɫɤɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɢɦɟɟɬ ɤɪɭɝɥɨɟ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɫ 
ɩɟɪɟɯɨɞɨɦ ɧɚ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɜ ɪɚɣɨɧɟ ɡɭɛɰɚ, ɫɥɭɠɢɬ ɞɥɹ ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ ɬɭɪɛɢɧɟ 
ɢ ɮɨɪɦɢɪɨɜɚɧɢɸ ɩɨɬɨɤɚ ɧɚ ɜɯɨɞɟ ɜ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ. 

ɉɨ Ƚɍɏ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɬɭɪɛɢɧɵ ɜɵɛɢɪɚɸɬ ɜɵɫɨɬɭ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ ܾ଴ = Ͳ,ʹ͵ͺ ∙ ଵܦ = Ͳ,ͷͻͷ ˏ, ɭɝɨɥ ɨɯɜɚɬɚ 𝜑 = ͵Ͷͷ଴ɢ ɜɵɫɨɬɭ ɫɬɚɬɨɪɚ ܾଵ =ܾ଴ + Ͳ,Ͳʹ = Ͳ,ͷͻͷ + Ͳ,Ͳʹ = Ͳ,͸ͳͷ ɦ. 

 
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɞɥɹ ܦଵ = ʹ,ͷ ˏ: ܦ௔ = ͵,ͻˏ; ܦ௕ = ସܦ ;ˏ ͵,͵ = Ͷ,ͳͷˏ; ܴସ = ʹ,Ͳ͹ͷˏ; ℎଵ = Ͳ,ʹͷˏ; 8,95 =˓˔ݒ ɦ/ɫ. 
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 

 ܳ˅˘ = ܳ௣ ∙ 𝜑ଷ଺଴బ = ସହ,ସ∙ଷସହଷ଺଴ = Ͷ͵,ͷͳ ˏయ̝.                                                      (3.19) 

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ொ˅˘௩˔˓ = ସଷ,ହଵହ,଺ = Ͷ,ͺ͸ ɦ.                                                                            (3.20) 

 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ˓˅˘ = √ி˅ ˘గ = √ସ,଼଺ଷ,ଵସ = ͳ,ʹͶɦ.                                                                             (3.21) 

 
ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 ʜଵ = ܾଵ + ʹ ∙ ℎଵ = Ͳ,͸ͳͷ + ʹ ∙ Ͳ,ʹͷ = ͳ,ͳͳͷˏ.                                          (3.22) 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ˃˅˘ = ܴସ + ଶ̆˅݌√ − ቀʜభଶ ቁଶ = ʹ,Ͳ͹ͷ + √ͳ,ʹͶଶ − ቀଵ,ଵଵହଶ ቁଶ = ͵,ͳͻ ˏ.           (3.23) 
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ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܴ˅˘ = ܽ˅˘ + ˓˅˘ = ͵,ͳͻ + ͳ,ʹͶ=4,43ɦ.                                                         (3.24) 
 
Ɂɧɚɱɟɧɢɟ 𝜑̝ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ଵ௖ = ଷ଺଴∙ሺ௔−√௔మ−ఘమሻ𝜑 ,                                                                                      (3.25) 

 ଵ௖ = ଷ଺଴∙ሺଷ,ଵଽ−√ଷ,ଵଽమ−ଵ,ଶସమሻଷସହ = Ͳ,ʹ͸. 

 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ 𝜑𝑖 ɱɟɪɟɡ ∆𝜑 = ͳͷ଴ , 

ɪɚɫɱɢɬɵɜɚɟɦ ɜɫɟ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
 ˘ = 𝜑̝ + √ଶ∙ோర∙𝜑஼ − ቀுభଶ ቁଶ = ଺ସହ଴,ଶ଺ + √ଶ∙ଶ,଴଻ହ∙ଷସହ଴,ଶ଺ − ቀଵ,ଵଵହଶ ቁଶ

=1,11.            (3.26) 

 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɰɟɧɬɪɚ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ˃ = ܴସ + ݔ = ʹ,Ͳ͹ͷ + ͳ,ͳͳ = ͵,ͳͻ.                                                                 (3.27) 
 
Ɋɚɞɢɭɫ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ˓ = √˘ଶ + ቀʜభଶ ቁଶ  =  √ͳ,ͳͳଶ + ቀଵ,ଵଵହଶ ቁଶ = ͳ,ʹͶ.                                         (3.28) 
 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 3.8. 
 

Ɍɚɛɥɢɰɚ 3.8 – Ɋɚɫɱɟɬ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
Qɜɯ Fɜɯ pɜɯ αɜɯ Rɜɯ ϕ/C 1/C x α p R 
43,51 4,86 1,24 3,19 4,43 0,25 0,26 1,11 3,19 1,24 4,43 
41,62 4,65 1,22 3,16 4,37 0,24 0,27 1,08 3,16 1,22 4,37 
39,73 4,44 1,19 3,13 4,31 0,23 0,27 1,05 3,13 1,19 4,31 
37,83 4,23 1,16 3,09 4,25 0,23 0,27 1,02 3,09 1,16 4,25 
35,94 4,02 1,13 3,06 4,19 0,22 0,27 0,98 3,06 1,13 4,19 
34,05 3,80 1,10 3,02 4,12 0,21 0,28 0,95 3,02 1,10 4,12 
32,16 3,59 1,07 2,99 4,06 0,20 0,28 0,91 2,99 1,07 4,06 
30,27 3,38 1,04 2,95 3,99 0,19 0,28 0,88 2,95 1,04 3,99 
28,38 3,17 1,00 2,91 3,92 0,18 0,29 0,84 2,91 1,00 3,92 
26,48 2,96 0,97 2,87 3,84 0,17 0,29 0,79 2,87 0,97 3,84 
24,59 2,75 0,94 2,83 3,76 0,16 0,29 0,75 2,83 0,94 3,76 
22,70 2,54 0,90 2,78 3,68 0,15 0,30 0,70 2,78 0,90 3,68 
20,81 2,32 0,86 2,73 3,59 0,14 0,30 0,66 2,73 0,86 3,59 
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ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɟɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ 𝜑˔˒ = ݂ሺݎ𝑖ሻ. Ƚɪɚɮɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.2. 
 

  
Ɋɢɫɭɧɨɤ 3.2 – ʒ˓˃˗ˋˍ 𝜑˔˒ = ݂ሺܴ𝑖ሻ 

 

 
ɋɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ Rɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ 𝜑: ܴሺ𝜑=ଵହ଴ሻ = ͵,ͷ͸ ˏ 

 
Ɋɚɡɦɟɪɵ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 ˓ଵ = ʜభଶ∙si୬ ˃ˍ = ଵ,ଵଵହଶ∙si୬ ଷହబ = Ͳ,ͻ͹ʹˏ.                                                                   (3.29) 

 
Ɇɟɧɶɲɢɣ ɪɚɞɢɭɫ ɞɥɹ ɥɸɛɨɝɨ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ: 

 ˓ଶሺ𝜑=ଵହ଴ሻ = ோሺ𝜑=భఱబሻ−(ோర+௣భ∙ሺଵ−c୭s ௔ೖሻ൯ଶ∙c୭s ଷହబ                                                                  (3.30) 

 ˓ଶሺ𝜑=ଵହ଴ሻ = ହ,ହହ−(ଷ,ସ଺+ଶ,ଵସ∙ሺଵ−c୭s ଷହሻ൯ଶ∙c୭s ଷହబ = ͵,ͷ͸ ˏ.  
 

Ⱦɚɧɧɵɟ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 3.9. 
 
Ɍɚɛɥɢɰɚ 3.9 – Ɋɚɫɱɟɬ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
φ° p1,(ɦ) R,(ɦ) p2,(ɦ) 
150 

0,972 

3,56 0,851 
135 3,48 0,787 
120 3,39 0,717 
105 3,28 0,640 

1,65

2,15
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.9 
φ° p1,(ɦ) R,(ɦ) p2,(ɦ) 
90 

0,972 
3,16 0,555 

75 3,00 0,457 
60 2,82 0,347 

 
 

3.6.Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ. Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ. 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɱɟɪɬɟɠɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɡɦɟɪɵ ɜɚɥɚ, 

ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɟɝɨ ɪɚɫɱёɬ ɧɚ ɩɪɨɱɧɨɫɬɶ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɩɪɨɢɡɜɨɞɢɦ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ 
ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 
˅∗ܦ  ൒ (ହ.ଵ∙ʛˍ˓𝜏ˇˑ˒ )଴.ଷଷ,                                                                                                  (3.31) 

 

ɝɞɟ 𝜏ˇˑ˒ = ͵Ͳ ÷ ͵ͷ Ɇɉɚ. 
 

ɉɪɢɧɢɦɚɟɦ 𝜏ˇˑ˒ = ͵Ͳ Ɇɉɚ, ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ʛˍ˓  ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ: 
 ʛˍ˓ = ଴,଴଴ଽ଻ସ∙𝑁௡˔ˋː˘ = ଴,଴଴ଽ଻ସ∙ହଵଷଷଷ,ଷଷ଴଴ = ͳ,͸͸  ˍʜ ∙ ˏ.                                              (3.32) 

˅∗ܦ  ൒ ቀହ,ଵ∙ଵ,଺଺ଷ଴ ቁ଴.ଷଷ = Ͳ,͸ͷͻ ˏ.  
 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɚɥɚ 0,7ɦ. 

 
Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɟɝɨ ɪɚɡɦɟɪɚ ɢ ɩɪɨɜɟɪɤɟ ɩɨ 

ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ: 
 ܴ˓˃ˇ = ଴,଼∙𝑁௡೎∙஽భ = ଴,଼∙ହଵଷଷଷ,ଷଷ଴଴∙ଶ,ହ = ͷͶ,͹͸ ˍʜ                                                           (3.33) 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ dɩ, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ Dɜ: 
 

dɩ = 0,8+0,02=0,82 ɦ; 
 

hɩ = 300 ɦɦ = 0,3ɦ; ܼ˔ˈˆˏ = Ͷ˛˕. 
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Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ (ɤɉɚ): 

 ˓˖ˇ = ோ˓˃ˇௗ˒∙ℎ˒ = ହସ,଻଺଴,଼ଶ∙଴,ଷ = ʹʹʹ,͸ ˍʞ˃.                                                               (3.34) 

 
Ⱦɥɹ ɬɚɤɢɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ ɞɨɩɭɫɤɚɟɦɨɟ 

[ɪɭɞ] = 29∙U (ɤɉɚ). 
 

U = 
గ∙௡˔∙ௗ˒ଷ଴ = ଷ,ଵସ∙ଷ଴଴∙଴.଼ଶଷ଴ = ʹ,ͷ͹ ɦ/ɫ;                                                  (3.35) 

 
[ɪɭɞ] = 29∙2,57=74,53 ɤɉɚ. 

 ˓˖ˇ ൑[ɪɭɞ], ɬɚɤ ɤɚɤ ɷɬɨ ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɤɨɥɶɰɟɜɨɣ ɩɨɞɲɢɩɧɢɤ ɧɟ 
ɫɩɨɫɨɛɟɧ ɜɵɞɟɪɠɚɬɶ ɪɚɞɢɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. 

 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ 

ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ = ோ˓˃ˇଵ+ଶ c୭s ఈ+ଶ c୭s ଶఈ = ହସ,଻଺ଵ+ଶ c୭s ସହ+ଶ c୭s ଽ଴ = ͳͳ,ͷ͹ˍʜ,                                      (3.36) 

 
ɝɞɟ ߙ-ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ: 

ߙ  = ଷ଺଴బ௓˔ˈˆˏ = ଷ଺଴ସ = ͻͲ.                                                                                      (3.37) 

 
Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
 ˓˖ˇ = ோ˓˃ˇ௟˔ˈˆˏ∙ℎ˒ = ହସ,଻଺଴,ଶ଻∗଴,ଷ = ͵͵ͳ,ͺͺ ˍʞ˃,                                                (3.38) 

 
ɝɞɟ ݈˔ˈˆˏ-ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɢɱɟɦ 

 ݈˔ˈˆˏ = ଴,଼ହ∙గ∙ௗ˒௓˔ˈˆˏ = ଴,଼ହ∙ଷ,ଵସ∙଴,଼ଶସ = Ͳ,ͷͷ ˏ;                                                       (3.39) 

 
[ɪɭɞ] = 50∙9,91 = 495,47 ɤɉɚ. 
 ˓˖ˇ ൑ [ɪɭɞ], ɬɚɤ ɤɚɤ ɷɬɨ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ 

ɫɩɨɫɨɛɟɧ ɜɵɞɟɪɠɚɬɶ ɪɚɞɢɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. 
ȼɵɛɢɪɚɟɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ. 
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3.7 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɪɟɝɭɥɹɬɨɪɚ 

 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ 

ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɞɥɹ ɞɚɧɧɨɝɨ ɫɥɭɱɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɜɨɪɨɬ 
ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɥɨɩɚɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ45–ȼ ɨɩɪɟɞɟɥɢɦ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 1,6/1-40-2,5-2. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 1,6 ɦ3, 
ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 40 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ 
ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 2,5 ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ. 

ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɜɵɛɢɪɚɟɦ ɬɢɩɚ ɗȽɊ–2ɂ1–100–11. 
ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɫ ɝɥɚɜɧɵɦ ɡɨɥɨɬɧɢɤɨɦ ɞɢɚɦɟɬɪɚ 100 ɦɦ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 
 
Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ 2 ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

Ⱦɥɹ Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ 2 ɪɚɫɫɦɨɬɪɢɦ ɫɯɟɦɭ, ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. Ⱦɚɧɧɵɣ 
ɜɢɞ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɛɥɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4.1. 

 
Ɋɢɫɭɧɨɤ 4.1 – ɉɪɨɫɬɨɣ (ɟɞɢɧɢɱɧɵɣ) ɛɥɨɤ 

 
4.2 ȼɵɛɨɪ ɝɥɚɜɧɵɯ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  
 
Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ܵ˓˃˔˚ = ܵˆ − ܵ˔ː = ͷͳ − ͳ = ͷͲ ʛʑ ∙ ʏ,                                                             (4.1) 
 

ɝɞɟ ܵ˔ː – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ» ɛɵɥɢ ɜɵɛɪɚɧɵ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ–63000/110–ɍ1 ɞɥɹ ɫɯɟɦ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 
ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɌȾɐ–63000/110–ɍ1 

Sɧɨɦ, 
ɤȼȺ 

U, ɤȼ 
Uɤɡ, 
% 

Iɯɯ, 
% 

ΔPx, 
ɤȼɬ 

ΔPɤ, 
ɤȼɬ 

Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ Uɜɧ, 

ɤȼ 
Uɧɧ, 
ɤȼ 

63000 121 10,5 10,5 0,15 35 245 6420×4900×6260 
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4.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ  
 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ – 2 138 Ɇȼɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ (1)% Pɭɫɬ:  
  ̝ܲ −ː = Ͳ,Ͳͳ ∙ ̟ܲ ˔˕ = Ͳ,Ͳʹ ∙ ͳ͵ͺͲͲͲ = ʹ͹͸Ͳ ˍʑ˕                                            (4.2) 
 
ɉɪɢɧɢɦɚɟɦ ܵ˕˔ː = ͶͲͲ ˍʑʏ 
 ̞ܲ ˔ː = ܵ˕˔ː ∗ 𝜑ݏ݋ܿ = ͶͲͲ ∙ Ͳ,ͻ = ͵͸Ͳ ˍʑ˕                                                      (4.3) 
 
Ʉɨɥɢɱɟɫɬɜɨ Ɍɋɇ: 
 ݊˕˔ː = ௉̝ −ː௉̞ ˔ː = ଶ଻ଶ଴ଽ଴଴ = ͸,ͻ                                                                                           (4.4) 

 
ɉɪɢɧɢɦɚɟɦ 8 ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɦɨɳɧɨɫɬɶɸ 400 ɤȼȺ 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «ɗɥɟɬɪɨɡɚɜɨɞ», ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-400/10-

ɍ3. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.2.   

 
Ɍɚɛɥɢɰɚ 4.2 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-400/10-ɍ3 

Sɧɨɦ, 
ɤȼȺ 

U, ɤȼ 
Uɤɡ, % Iɯɯ, % 

ΔPx, 
ɤȼɬ 

ΔPɤ, 
ɤȼɬ 

Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ Uɜɧ, ɤȼ Uɧɧ, ɤȼ 

400 10 0,4 8 1,2 1,92 8,5 1000ɯ6000ɯ800 
 

 4.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ: 
 SΣ = ˃ݖ ∙ ሺܵˆ − ܵ˔.ː.ሻ = ͵ ∙ ሺͷ͵ − ͵ሻ = ͳͷͲ ʛʑʏ,                                             (4.5) 
  

ɝɞɟ ݖ˃ – ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, 3 ɲɬ. 
Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ: 
 ݊ˎ = ሺ௡ˆ∙ௌˆ−ௌ˔ːሻ௖௢௦𝜑˔௉˒ ˓∙௄భభబ + ͳ = ଵହ଴∗଴,ଽଷହ∙ଵ,ସ + ͳ = ͵,͹͸                                                   (4.6) 

  
ɝɞɟ ܲ˒ ˓ – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ȼɅ 110 ɤȼ, ɪɚɜɧɚɹ 35 Ɇȼɬ; 𝐾ଵଵ଴ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, 1,4; ܿݏ݋𝜑௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ. 
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ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɱɢɫɥɨ ɥɢɧɢɣ ȼɅ 110 ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ nɥ=4. 

Ɍɨɤ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ: 
 Iʑʚଵଵ଴,˖˕ˢˉ = ௌ𝛴ሺ௡˅ˎሻ√ଷ∙௎˓˖ = ଵହ଴ସ∙√ଷ∙ଵଵ଴ = ͳͻ͹ ʏ                                       (4.7) 

                                      
Ɍɨɤ ɞɥɹ ɩɪɨɜɟɪɤɢ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 Iʑʚଵଵ଴,˖˕ˢˉ = ௌ𝛴ሺ௡˅ˎ−ଵሻ√ଷ∙௎˓˖ = ଵହ଴ሺସ−ଵሻ∙√ଷ∙ଵଵ଴ = ʹ͸ʹ ʏ                     (4.8) 

 Iʑʚଵଵ଴,˖˕ˢˉ < ܫ̌ ˑ˒;                                                                                                  (4.9) 
 

262 Ⱥ < 330 Ⱥ 
 
ɉɨ ɜɟɥɢɱɢɧɟ ɬɨɤɚ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ95/16, ɤɨɬɨɪɨɦɭ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
 ɞɨɩɭɫɬɢɦɵɣ ɞɥɢɬɟɥɶɧɵɣ ɬɨɤ Iɞɨɩ=330 Ⱥ. 
 x0ɭɞ=0,434 Ɉɦ/ɤɦ  
 r0ɭɞ=0,301 Ɉɦ/ɤɦ. 
 0,262 ɤȺ < 0,330 ɤȺ 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɜɨɞ Ⱥɋ 95/16 ɩɪɨɲɟɥ ɩɪɨɜɟɪɤɭ ɫɟɱɟɧɢɹ ɩɨ ɧɚɝɪɟɜɭ. 

 
4.5 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 
ȼɵɛɨɪ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɢ 

ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ɉɬ ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɵ 
ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɨɩɟɪɚɬɢɜɧɚɹ 
ɝɢɛɤɨɫɬɶ (ɩɪɢɫɩɨɫɨɛɥɹɟɦɨɫɬɶ ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ) ɢ ɭɞɨɛɫɬɜɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ. 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ 110 ɤȼ –7: 
- 4 ȼɅ 110 ɤȼ; 
- 3 ɛɥɨɤɚ; 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ: "Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ 

ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 
35-750 ɤȼ", ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɫɯɟɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨ 
ɩɪɨɢɡɜɨɞɢɬɟɥɸ ɜɵɛɪɚɧɧɨɝɨ Ɋɍ – ɞɜɟ ɪɚɛɨɱɢɟ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɚ ɲɢɧ. 
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Ɋɢɫɭɧɨɤ 4.2 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ – 110 ɤȼ. 

 
 

 4.6 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɫɯɟɦɵ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ 
 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ  ʡ୫ax  ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 𝜏 = (Ͳ,ͳʹͶ + ʡ୫axͳͲସ )ଶ ∙ ͺ͹͸Ͳ = (Ͳ,ͳʹͶ + ʹͺͺͲͳͲସ )ଶ ∙ ͺ͹͸Ͳ = = ͳͶͺ͹ ˚/ˆˑˇ                                                                                                        (4.10) 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ τ = ͳ ∙ ͵ͷ ∙ ͳͶͺ͹ = ͷʹͲͶͷ ˍʑ˕ ∙ ˚,                          (4.11) 
 

ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
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ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ S˓˃˔˚S˕ ːˑˏቁଶ ∙ τ = ʹͶͷ ∙ ቀହ଴଺ଷቁଶ ∙ ͳͶ͹ͺ = ʹʹͺͲͺ͸ ˍʑ˕ ∙ ˚                 (4.12) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕ = β ∙ ሺ∆W˘˘ + ∆Wːሻ,                                                                   (4.13) 
 ʗ˒ˑ˕ = ʹ,Ͷͺ ∙ ሺͳͲ͹͸Ͷʹሻ = ͸ͻͶ,͹  ˕˞˔. ˓˖˄/ˆˑˇ 
 
ɋɬɨɢɦɨɫɬɶ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ: 
 ʙ = ݊˕ ∙ ʙ˕ + ݊˕˔ː ∙ ʙ˔ː + ݊˅ ∙ ʙ˓˖ = ͵ ∙ ͸ͷͲͲͲ + ͵ ∙ ͳͲ͵Ͳ + ሺͳͳ ∙ ͳ͵͹ͷͲ ++͵ ∗ ͳ͹ͷͲሻ = ͵ͷͶͷͻͲ ˕˞˔.  ˓˖˄,                                                                          (4.14) 
 

ɝɞɟ    Kɬ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ͸ͷͲͲͲ  ˕˞˔. ˓˖˄; ݊˕ – ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 3 ɲɬ; ʙ˔ː- ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ͳͲ͵Ͳ ɬɵɫ. ɪɭɛ;  ݊˕˔ː – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, 3 ɲɬ; ʙʟʢ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɟɤ ɜɵɤɥɸɱɚɬɟɥɟɣ ɈɊɍ, 13750(110 ɤȼ), 1750(10,5 ɤȼ) 
ɬɵɫ. ɪɭɛ; ݊˅ – ɤɨɥɢɱɟɫɬɜɨ ɹɱɟɟɤ ɜɵɤɥɸɱɚɬɟɥɟɣ ɈɊɍ, 11 ɧɚ 110 ɤȼ, 3 ɧɚ 10,5 ɤȼ ɲɬ. 

 
ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ: 
 ʖ = Ͳ,ͳͷ ∙ ʙ + ʗ = Ͳ,ͳͷ ∗ ͵ͷͶͷͻͲ + ͸ͻͶ,͹ = ͷ͵ʹͻʹ,͹ ˕˞˔. ˓˖˄,         (4.15) 
 

ɝɞɟ     Ʉ – ɫɬɨɢɦɨɫɬɶ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ, ɬɵɫ. ɪɭɛ; 
ɂ – ɫɬɨɢɦɨɫɬɶ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɬɚɧɰɢɢ, ɬɵɫ. ɪɭɛ. 
 
4.7 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

 
4.7.1 Ɋɚɫɱɟɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɧɞɭɤɬɢɜɧɵɟ ɢ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ.  
ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ: 
ʒݔ  = ′′ௗݔ ∙ ௎ ːˑˏమௌ ːˑˏ = Ͳ,ͳ͸ ∗ ଵ଴,ହమହଵ = Ͳ,͵Ͷ͸ ʝˏ,                                                       (4.16) 

 
ɝɞɟ    ݔௗ′′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɨ.ɟ. (ɬɚɛɥ. 3.7); 
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ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ɆȼȺ (ɬɚɛɥ. 3.7); ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɤȼ (ɬɚɛɥ. 3.7). 
Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ: 
ݎ̂  = ௫ˆ௙೎ = Ͳ,ͲͲ͹ ʝˏ,                                                                                       (4.17) 

 
ɝɞɟ     ௖݂ – ɱɚɫɬɨɬɚ ɬɨɤɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɪɚɜɧɚɹ 50 Ƚɰ; 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
˕ݔ  = ௨ˍˊ%ଵ଴଴ ∙ ௎ʡ.ʑʜమௌʡ = ଵ଴,ହଵ଴଴ ∙ ଵଶଵమ଺ଷ = ʹʹ,ͲͶ ʝˏ,                                                     (4.18) 

ݎ̞  = ∆̱ܲ ∙ ௎ʡ.ʑʜమௌʡమ = Ͳ,ʹͶͷ ∙ ଵଶଵమ଺ଷమ = Ͳ,ͺͲ ʝˏ,                                                    (4.19) 

 
ɝɞɟ     ݑˍˊ%-ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܷʡ.ʑʜ – ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  ܵʡ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ∆̱ܲ  – ɩɨɬɟɪɢ ɄɁ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 ʙ˕ = ௎ʜʜ௎ʑʜ = ଵ଴,ହଵଶଵ = Ͳ,Ͳͻ                                                                                (4.20) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ 110 ɤȼ: 
ˎݔ  = ˇ˖,ˑݔ ∙ ݈ = Ͳ,Ͷ͵Ͷ ∙ ͷͲ = ʹͳ,͹ ʝˏ,                     (4.21) 
ݎˎ  = ˑݎ ,˖ˇ ∙ ݈ = Ͳ,͵Ͳͳ ∙ ͷͲ = ͳͷ,ͳ ʝˏ,                     (4.22) 
 

ɝɞɟ      ݔˑ,˖ˇ – ɭɞɟɥɶɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ, ɪɚɜɧɨɟ 0,434 Ɉɦ/ɤɦ;  ˑݎ ,˖ˇ – ɭɞɟɥɶɧɨɟ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ, ɪɚɜɧɨɟ 0,301 Ɉɦ/ɤɦ. 
 
ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ: 
ଵܧ  = ͳ,ͳ͵ ∙ ܷːˑˏ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͸ ˍʑ                    (4.23) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɫɢɫɬɟɦɵ: 
௖ݔ  = ௎మ˄ௌˍˊ = ଵଵହమ଼଴ = ͳ͸ͷ,͵ͳ ʝˏ,                      (4.24) 
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௖ݎ = ௫೎𝑎்,೎∗𝜔 = ଵ଺ହ,ଷଵ଴,଴ସହ∗ଷଵସ = ͳͳ.͸ͻ ʝˏ,                      (4.25) 

 
4.7.2 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

«RastrWin» 
 
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɚɛɥɢɰɵ ɫ ɜɧɟɫɟɧɧɵɦɢ ɜ ɉɄ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ 

ɪɚɫɱɟɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɲɢɧɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ɢ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.3, 4.4, 4.5 ɢ 
4.6. 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 



44 

 

 

 
Ɋɢɫɭɧɨɤ 4.6 –Ⱦɚɧɧɵɟ ɩɨ ɬɨɤɚɦ 

 
4.7.3 Ɋɚɫɱɟɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɢ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ 
 
ȼɵɩɨɥɧɹɟɦ ɪɚɫɱёɬ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin» ɫ ɩɨɦɨɳɶɸ 

ɲɭɧɬɚ ɢ ɧɚɯɨɞɢɦ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɥɹ ɭɡɥɨɜ. 
1) Ⱦɥɹ ɭɡɥɚ 5 (ɋɒ 110 ɤȼ), ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 4.7 
 
 

Ɋɢɫɭɧɨɤ 4.7 – ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɭɡɥɚ 3 (ɋɒ 110) 
 
Ɂɚɩɢɲɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɤɨɦɩɥɟɤɫɧɨɦ ɜɢɞɟ: 

 ܼ = ʹ,Ͳ͵͵͹ + ݆͵ʹ.͸ͲͻͲ ʝˏ;                       (4.26) 
 
Ɍɨɝɞɚ ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ: 
 ʡ˃ = ௫∑𝜔∙௥∑ = ଷଶ.଺଴ଽ଴ଷଵସ∗ଶ.଴ଷଷ଻ = Ͳ,Ͳͷ͹ ˔;                      (4.27) 

 
ɍɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ: 
 ʙ˖ = ͳ + ˈ−଴,଴ଵ/ʡ˃ = ͳ + ˈ−଴,଴ଵ/଴,଴ହ଻ = ͳ,ͺͶ;                    (4.28) 
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ɍɞɚɪɧɵɣ ɬɨɤ: 
 ݅˖ = √ʹ ⋅ ʞʝሺଵሻܫ ⋅ ʙ˖ = √ʹ ∗ ͳ,ͻ͸ ∗ ͵ ∗ ͳ,ͺͶ = ͳͷ,ʹͻ ˍʏ;                   (4.29) 
 ݅˖ = √ʹ ⋅ ʞʝሺଷሻܫ ⋅ ʙ˖ = √ʹ ∗ ͵,ͻʹ ∗ ͳ,ͺͶ = ͳͲ,ͳͻ ˍʏ;                   (4.30) 
 
2) Ⱦɥɹ ɭɡɥɚ 5 (ɝɥɚɜɧɵɟ ɜɵɜɨɞɚ ɝɟɧɟɪɚɬɨɪɚ) ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.8.     
 

 
Ɋɢɫɭɧɨɤ 4.8 – ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɭɡɥɚ 10 (Ƚɥɚɜɧɵɟ ɜɵɜɨɞɚ 

ɝɟɧɟɪɚɬɨɪɚ) 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɤɨɦɩɥɟɤɫɧɨɦ ɜɢɞɟ: 
 ܼ = Ͳ,ͲͲʹͶ + ݆Ͳ,Ͳͺͺͺʝˏ;                       (4.31) 
 
Ɍɨɝɞɚ ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ: 
 ʡ˃ = ௫∑𝜔∙௥∑ = ଴.଴଼଼଼ଷଵସ∗଴.଴଴ଶସ = Ͳ,ͲͶ͵ ˔;                      (4.32) 

   
ɍɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ: 
 ʙ˖ = ͳ + ˈ−଴,଴ଵ/ʡ˃ = ͳ + ˈ−଴,଴ଵ/଴,଴ସଷ = ͳ,͹ͻ;                    (4.33) 
 
ɍɞɚɪɧɵɣ ɬɨɤ: 
 ݅˖ = √ʹ ⋅ ʞʝሺଷሻܫ ⋅ ʙ˖ = √ʹ ⋅ ͵͸,ʹ͹ ⋅ ͳ,ͻ͵ = ͻͳ,ͻͶ ˍʏ;                   (4.34) 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3.  
 

Ɍɚɛɥɢɰɚ 4.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɯɟɦɵ 
ɇɨɦɟɪ ɬɨɱɤɢ Ɍɢɩ ˒ܫ .଴ i˖ 

Ʉ1 3ɮ       36,27 91,94 
Ʉ2 3ɮ        5,88 15,29 
Ʉ2 1ɮ        3.92 10,19 
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4.8 ȼɵɛɨɪ ɢ ɩɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ 
 

4.8.1 ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

ɉɪɢ ɜɵɛɨɪɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɧɟɫɤɨɥɶɤɨ 
ɬɪɟɛɨɜɚɧɢɣ: 

1. Ⱦɥɢɬɟɥɶɧɨɟ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ; 

2. ɉɪɨɬɢɜɨɫɬɨɹɧɢɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɦ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɢɦ ɢ 
ɬɟɩɥɨɜɵɦɢ ɞɟɣɫɬɜɢɹɦ ɬɨɤɨɜ ɄɁ; 

3. ȼɵɞɟɪɠɢɜɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ, ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ 
ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɧɨɦɢɱɧɨɫɬɢ. 

 
4.8.2 Ɋɚɫɱёɬ ɩɨ ɭɫɥɨɜɢɹɦ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɨɜ 
 
ɇɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ – ɷɬɨ ɪɟɠɢɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɩɥɚɧɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜɫɟ ɷɥɟɦɟɧɬɵ ɞɚɧɧɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ 
ɛɟɡ ɜɵɧɭɠɞɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɢ ɛɟɡ ɩɟɪɟɝɪɭɡɨɤ. 

ɍɬɹɠɟɥɟɧɧɵɣ ɪɟɠɢɦ – ɷɬɨ ɪɟɠɢɦ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɱɚɫɬɢ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɜ ɫɜɹɡɢ ɫ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦ 
ɪɟɦɨɧɬɨɦ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɢɟ ɬɨɤɢ ɞɪɭɝɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɦɨɝɭɬ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɢ 
ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ. 

Ɋɚɫɱɟɬɧɵɟ ɬɨɤɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦ. 

Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 

ܫ̂  ,˓˃˄.௠௔௫ = ͳ,Ͳͷ ∙ ܫ̂ ,ːˑˏ = ͳ,Ͳͷ ⋅ ௌʒ,ːˑˏ√ଷ⋅௎ʒ,ːˑˏ = ͳ,Ͳͷ ⋅ ହଵ√ଷ⋅ଵ଴,ହ = ʹ,ͻͶ ˍʏ.        (4.35)

                 
ɉɪɢɫɨɟɞɢɧɟɧɢɹ ɥɢɧɢɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 110 ɤȼ ɧɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ: 
ܫ˅  ˎ,˓˃˄.௠௔௫ = ௌˆభ−ˆయ√ଷ∙௡˅ˎ∙௎ːˑˏ = ଷ⋅ହଵ√ଷ⋅ସ⋅ଵଵ଴ = Ͳ,ʹͲͳ ˍʏ.                    (4.36) 

  
ɍɬɹɠɟɥɟɧɧɵɣ ɪɟɠɢɦ: 
ܫ˅  ˎ,˓˃˄.˖˕ˢˉ = ௌˆభ−ˆయ√ଷ∙ሺ௡˅ˎ−ଵሻ∙௎ːˑˏ = ଷ⋅ହଵ√ଷ⋅ଷ⋅ଵଵ଴ = Ͳ,ʹ͸ͺ ʏ.                    (4.37) 

 
ɉɪɢɫɨɟɞɢɧɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫ ɨɬɩɚɣɤɨɣ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
ܫ̞  ˔ː,˓˃˄.௠௔௫ = ͳ,Ͳͷ ∙ ௌ˕˔ː.ːˑˏ√ଷ∙௎˕˔ː.ːˑˏ = ͳ,Ͳͷ ⋅ ଷ,଴ଶ√ଷ⋅ଵ଴,ହ = Ͳ,ͳ͹ʏ.                 (4.38) 
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4.8.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɬɟɦ ɠɟ ɡɧɚɱɟɧɢɹɦ, 
ɱɬɨ ɢ ɜɵɤɥɸɱɚɬɟɥɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 ܷːˑˏ ൒ ܷːˑˏ.˔;                (4.39) 
 ːܫ ˑˏ ൒ ܫ˓ ˃˄,௠௔௫;                (4.40) 
ˏ˓ːˑ,ˍܤ  ൒  (4.41)                .˚˔˃˓,ˍܤ
 

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝɢ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɈɈɈ «ȼɵɫɨɤɨɜɨɥɶɧɵɣ ɫɨɸɡ» [12] ɢ 
ɁȺɈ «ɁɗɌɈ»  ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɜɚɤɭɭɦɧɵɣ 
ɜɵɤɥɸɱɚɬɟɥɶ  ȼɊ3-10,5-40/3150-ɍ3 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ-10/4000 ɍ3. 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɢ ɩɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.4. 
 
Ɍɚɛɥɢɰɚ 4.4 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɜɵɤɥɸɱɚɬɟɥɶ 
ȼɊ3-10,5-40/3150-ɍ2 

ɪɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɊɁ-10/4000 ɍ3 ˔ܷˈ˕ˋ ːˑˏ = ͳͲ,ͷ ˍʑ ܷːˑˏ = ͳʹɤȼ ܷːˑˏ = ͳͲ ɤȼ ܫʒ.˓˃˄ = ʹͻͶͶ ʏ ːܫ ˑˏ = ͵ͳͷͲ Ⱥ ːܫ ˑˏ = ͶͲͲͲ Ⱥ ܫ௡଴ = ͵͸,ʹͺ ɤȺ ˒ܫ ˓.˔ˍ˅ = ͶͲ ɤȺ ݅˒˓.˔ˍ˅ = ͳ͸Ͳ ɤȺ ݅௬ = ͻͳ,ͻͶɤȺ ݅˒˓.˔ˍ˅ = ͳͲʹ ɤȺ ̞ܫ .˔˕ = ͸͵ ɤȺ 

 
ːܫ ˑˏ.ˑ˕ˍˎ = ͶͲ ɤȺ ݐˑ˕ˍˎ = ͵ ˔.  ʑˍ.˓˃˔˚ = ௡଴ଶܫ ∙ ˍ˕ˑݐ) + ൯ˊ˓ݐ = = ͵͸,ʹͺଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = ͷʹ,͸ͷ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = ଶ்ܫ ∙ ்ݐ = = ͶͲଶ ∙ ͵ = ͶͺͲͲ  ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = ଶ்ܫ ∙ ்ݐ = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ  ˍʏଶ ∙ ˔ 
 

ȼ ɬɚɛɥɢɰɭ 4.5 ɫɜɟɞɟɧɵ ɩɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɧɢɡɠɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, 
ɚ ɬɚɤɠɟ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ. 
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Ɍɚɛɥɢɰɚ 4.5 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ 

(ȼ·Ⱥ) 
 ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ 
ɫɟɬɢ 

ȺɉɄɗ–1 RS485 0,5 8 

 ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ 

ɫɟɬɢ 
ȺɉɄɗ–1 RS485 0,5 8 

ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ–Ɇ3 RS485 0,5 10 
  ∑ = 26 ȼ·Ⱥ 

 
ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ–ȼɗɂ», 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ–Ɇ3. 
ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ. 

ȼɵɛɪɚɧ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ «ɘɉɁ 
ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». ȺɉɄɗ–1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ 
ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 
ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢ 
ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ.  

ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɨɩɨɫɬɚɜɥɹɟɬ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ȽɈɋɌ 13109–97), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ – ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ 
ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɨɛɟɫɩɟɱɢɜ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ.  

 
4.8.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɐɌɌ-6(10). ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈɈɈ 

«ɐɢɮɪɨɜɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
ɐɌɌ-6(10) ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.6. 
 
Ɍɚɛɥɢɰɚ 4.6 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɐɌɌ-6(10) 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ ܷʒ = ͳͲ,ͷ ˍʑ ܷːˑˏ = ͳͲ ˍʑ ˓ܫ ˃˄ ୫ax < ːܫ ˑˏ ܫʒ.˓˃˄ = ʹͻͶͶ ʏ ːܫ ˑˏ = ͶͲͲͲ ʏ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɐɌɇ-6(10). ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ȽɄ 

«ɗɥɟɤɬɪɨɳɢɬ» – ɌɆ ɋɚɦɚɪɚ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɇɈɅ–
ɋɗɓ 20 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7. 
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Ɍɚɛɥɢɰɚ 4.7 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ ܷʒ = ͳͲ,ͷ ˍʑ ܷːˑˏ = ʹͲ ˍʑ ܵଶ < ܵଶːˑˏ ʹ͸ ʑ ∙ ʏ ͹ͷ ʑ ∙ ʏ 

 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 10,5 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ–1–6/7,2 ɍɏɅ1 ɮɢɪɦɵ ɁȺɈ 
«ɁɗɌɈ». 
 

4.9 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɈɊɍ 
 

4.9.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «ɁɗɌɈ» ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ 
ɜɵɤɥɸɱɚɬɟɥɶ ȼȽɌ-1-110/40 ɍɏɅ1 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ. 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɢ ɩɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.8. 

 
Ɍɚɛɥɢɰɚ 4.8 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɜɵɤɥɸɱɚɬɟɥɶ 
ȼȽɌ-1-110/40 ɍɏɅ1 

ɪɚɡɴɟɞɢɧɢɬɟɥɶ 
Ɋɇɉ-110/1250 ɍɏɅ ˔ܷˈ˕ˋ ːˑˏ = ͳͳͲ ˍʑ ܷːˑˏ = ʹʹͲ ɤȼ ܷːˑˏ = ͳͳͲ ɤȼ ˓ܫ ˃˄ ୫ax = ʹ͸ͺ ʏ ːܫ ˑˏ = ʹͲͲͲȺ ːܫ ˑˏ = ͳʹͷͲ Ⱥ ܫ௡଴ = ͵,ͻʹ ɤȺ ˒ܫ ˓.˔ˍ˅ = ͶͲɤȺ − ݅௬ = ͳͲ,ͳͻ ɤȺ ݅˒˓.˔ˍ˅ = ͳͲʹ ɤȺ − 

 ːܫ ˑˏ.ˑ˕ˍˎ = ͶͲ ɤȺ ̞ܫ .˔˕ = ͵ͳ,ͷ ɤȺ ʑˍ.˓˃˔˚ = ௡଴ଶܫ ∙ ˍ˕ˑݐ) + ൯ˊ˓ݐ = = ͵,Ͷʹଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = Ͳ,Ͷ͸͹ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = ଶ்ܫ ∙ ்ݐ = = ͶͲଶ ∙ ͵ = ͶͺͲͲ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = ଶ்ܫ ∙ ்ݐ = = ͵ͳ,ͷଶ ∙ ͵ = ʹͻ͹͸ ˍʏଶ∙ ˔ 
 
ȼ ɬɚɛɥɢɰɭ 4.9 ɫɜɟɞɟɧɵ ɩɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 
 

Ɍɚɛɥɢɰɚ 4.9 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ ɧɚ 
ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ 

(ȼ·Ⱥ) 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ–1 RS485 0,5 8 
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4.9.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 

ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɐɌɌ-100. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɐɢɮɪɨɜɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ». ɉɪɨɜɟɪɤɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɐɌɌ-100 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.10. 
 
Ɍɚɛɥɢɰɚ 4.10 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ ˔ܷˈ˕ˋ = ͳͳͲ ˍʑ ܷːˑˏ = ͳͳͲ ˍʑ ˓ܫ ˃˄ ୫ax < ːܫ ˑˏ ˓ܫ ˃˄ ୫ax = ʹ͸ͺ ʏ ːܫ ˑˏ = ʹͲͲͲ ʏ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɐɌɇ-110. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 

«ɐɢɮɪɨɜɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚɩɪɹɠɟɧɢɹ ɐɌɇ-110 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 

 
Ɍɚɛɥɢɰɚ 4.11 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ ˔ܷˈ˕ˋ = ͳͳͲ ˍʑ ܷːˑˏ = ͳͳͲ ˍʑ 
 
ȼ ɈɊɍ 110 ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ–ɉ1–

110/73/10/2ɍɏɅ1 ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɉɚɪɚɦɟɬɪ 

Ƚɟɧɟɪɚɬɨɪ 

Ɍɢɩ ȼȽɋ – 525/150-20 
ɧɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ 

ɩɨɥɧɚɹ, ɆȼȺ 51 
ɚɤɬɢɜɧɚɹ, Ɇȼɬ 46 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨs 0,9 
ɱɚɫɬɨɬɚ ɬɨɤɚ, Ƚɰ 50 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 300 
ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 1 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ 2804 
ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 972 
ɢɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, 
ɨ.ɟ. 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1 
ɩɟɪɟɯɨɞɧɨɟ  X'd 0,25 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  
X"d 

0,16 

ɫɨɟɞɢɧɟɧɢɟ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ «ɡɜɟɡɞɚ» 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

Ɍɢɩ 
ɌȾɐ 63000/110-
ɍ1 

ɧɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 

ȼɇ 115 
ɇɇ 10,5 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 10,5 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ Ƚɗɋ 

Ɍɢɩ ɌɋɁ-1000/10-ɍ3 
ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼȺ 1000 
ɧɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 

ȼɇ 10,5 
ɇɇ 0,4 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 10,5 
 
5.2 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɬɨɤɢ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɢ ɧɚ 

ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ. 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
 ːܫ ˑˏ,ˆ = ௌːˑˏ√ଷ∙௎ːˑˏ = ହଵ଴଴଴√ଷ∙ଵ଴,ହ = ʹͺͲͶ ʏ,              (5.1) 
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ɝɞɟ      ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ;  ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
 ːܫ ˑˏ,ˆሺଶሻ = ூː ˑˏ∙௄˔˘௄˕˕ ːː = ଶ଼଴ସ∙ଵଷ଴଴଴/ହ = Ͷ,͹͸ ʏ,               (5.2) 

 
ɝɞɟ     𝐾˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɪɚɜɧɵɣ ɟɞɢɧɢɰɟ ɞɥɹ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ «ɡɜɟɡɞɚ»; 𝐾˕˕ ːː  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ܫ˅  ːሺଵሻ = ௌːˑˏ ˕√ଷ∙௎ːˑˏ ˕ = ଺ଷ଴଴଴√ଷ∙ଵଵ଴ = ͵͵Ͳ,͸͸ ʏ,               (5.3) 

 
ɝɞɟ     ܵːˑˏ ˕ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  ܷːˑˏ ˕ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ȼɇ: 
 ːܫ ˑˏሺଶሻ = ூː ˑˏ௄˕˕ ˅ː = ଷଷ଴,଺଺ସ଴଴/ହ = Ͷ,ͳ͵ ʏ,               (5.4) 

 
ɝɞɟ   𝐾˕˕ ˅ː  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ:  
 
ɉɪɢɧɢɦɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍȼ-400/10,5/0,4  
 
ɉɟɪɜɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ: 
ܫ˅  ː ˕ˈሺଵሻ = ௌːˑˏ ˔ː√ଷ∙௎ːˑˏ  = ସ଴଴√ଷ∙ଵ଴,ହ = ʹͳ,ͻͻ ʏ,               (5.5) 

 
ɝɞɟ    ܵːˑˏ ˔ː – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ. 

 
ȼɬɨɪɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
ܫ˅  ː ˕ˈሺଶሻ = ூ˅ ː ˕ˈሺభሻ௄˕˕ ˅ː ˕ˈ = ଶଵ,ଽଽ଺଴/ହ = ͳ,ͺ͵ ʏ;               (5.6) 

ܫ˅  ː˕ˈ˓ሺଶሻ = ூː ˑˏ ˓ˑ˕ሺభሻ ∙௎ːː.˕ˈ∙௄˔˘ଵ,ଶଶହହ∙௎˅ː ˕ˈ∙௄˕˕ ˅ː ˕ˈ = ଽ଻଴∙଴,ସ∙ଵଵ,ଶଶହହ∙ଵ଴,ହ∙଺଴/ହ = ʹ,ͷͳ ʏ.            (5.7) 
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5.3 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
 
ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɟ ȼȽɋ 525/150-20: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 

 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ 63000/110-ɍ1: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 110 ɤȼ; 

 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ (ɩɨɬɟɪɹ ɩɢɬɚɧɢɹ ɢɥɢ ɩɨɥɨɦɤɚ 

ɦɚɫɥɨɧɚɫɨɫɚ ɢ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 
 

ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
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 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 
. 

ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 110 ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 
 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 

(ɌɇɁɇɉ); 
 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 110 ɤȼ. 
 

5.4 Ɉɩɢɫɚɧɢɟ ɢ ɪɚɫɱɟɬ ɭɫɬɚɜɨɤ ɡɚɳɢɬ 
 

5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ.  

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪёɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ.  

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ːܫ ˑˏ = ʹͺͲͶ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ܫ̝  ˓.଴ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 

ɡɚɳɢɬɵ ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȿɝɨ ɜɟɥɢɱɢɧɚ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

 ːܫ ˄ሺːሻ = 𝐾ˑˇː ∙ 𝑖݂ ∙ ːܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʹͺͲͶ = ͳͶͲ,ʹ ʏ,            (5.8) 
 
ɝɞɟ    𝐾ˑˇː – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɪɚɜɧɵɣ 0,5; 𝑖݂ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɪɚɜɧɚɹ 0,1; 

 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ܫ̝  ˓.଴ ൒ 𝐾ː ∙ ːܫ ˄ሺːሻ = 𝐾ː ∙ 𝐾ˑˇː ∙ 𝑖݂ ∙ ːܫ = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ːܫ = Ͳ,ͳ ∙ ːܫ ,         (5.9) 

 
ɝɞɟ    𝐾ː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 2. 
ܫ̝  ˓.଴ ൒ ʹͺͲ ʏ. 
 

ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɜɧɚɹ: 
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ܫ̝  ˓.଴ = Ͳ,ͳͷ ∙ ːܫ = Ͳ,ͳͷ ∙ ʹͺͲͶ = ͶʹͲ,͸ ʏ.           (5.10) 
 
2) ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɩɪɟɞɟɥɹɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɄɁ. 

 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
 ːܫ ˄ሺʙʖሻ = ʙ˃˒ ∙ 𝑖݂ ∙ 𝐾ˑˇː ∙ ܫˏ ˃ˍ˔,             (5.11) 

 
ɝɞɟ     𝐾˃˒ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɜɧɵɣ 2; ˏܫ ˃ˍ˔ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɧɚ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 

ܫˏ  ˃ˍ˔ = ா೏"௫೏" ∙ ːܫ = ଵ,଴ଶ଴,ଵ଺ ∙ ʹͺͲͶ = ͳ͹ͺ͹ͷ,ͷ͵ ʏ,           (5.12) 

 
ɝɞɟ     ܧௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, 1,02;  ݔௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, 0,16. 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ: 
 ːܫ ˄ሺʙʖሻ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ͹ͺ͹ͷ,ͷ  = ͳ͹ͺ͹,ͷͷ ʏ.                  

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
 𝐾˕ >  ூː˄ሺʙʖሻ∙௄ːூ˕ ,               (5.13) 

 
ɝɞɟ     𝐾ː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 2; 

ܫ̞       – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɪɚɜɟɧ ˏܫ ˃ˍ˔. 
 

Ɍɨɝɞɚ:  
 𝐾˕ > ͳ͹ͺ͹,ͷͷ ∙ ʹͳ͹ͺ͹ͷ,ͷ͵ ; 

 𝐾˕ > Ͳ,ʹ. 
 𝐾˕ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,3. 
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3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ 
ɛɟɡ ɬɨɪɦɨɠɟɧɢɹ): 

 ːܫ ˕ = ூ̝ ˓.బ௄˕ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.              (5.14) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ В, ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ɭɫɬɚɜɤɢ В ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ூ̝ ˓.బ௄˕ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.              (5.15) 

 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.15) ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ B ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ͳ,ͷ.  
 
5) Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ˑܫ ˕˔ = ሺʹ ÷ ͳʹሻːܫ ˑˏ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ˑܫ ˕˔  =  ͸ ∙ ːܫ ˑˏ = ͳ͸,ͺʹ ˍʏ. 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1: 
 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮ. ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
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5.4.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ     
(UN (UO)) 

 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ. 
1) ɉɟɪɜɵɣ ɨɪɝɚɧ – ɷɬɨ ɨɪɝɚɧ U0, ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɨɫɧɨɜɧɭɸ 

ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ɉɧ ɡɚɳɢɳɚɟɬ 85-90% 
ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ ɢ ɜɤɥɸɱɚɟɬɫɹ ɧɚ 
ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, 
ɤɨɬɨɪɨɟ ɢɡɦɟɪɹɟɬɫɹ ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ (UɈ ɗɅ.ɋɌ.) ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ UɈ ɗɅ.ɋɌ. ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.2: 

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ UɈ ɗɅ.ɋɌ. 
 
ɇɚ ɪɢɫɭɧɤɟ 5.2 ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɛɭɤɜɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɛɨɡɧɚɱɟɧɵ: 
СȽ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
СɌ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
Сɒ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; 
СȼȽ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
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ʠ𝛴 = ʡܥ + ʠʒ + ʠШ + ʠʑʒ = Ͳ,ͲͲ͹͵ + Ͳ,ʹͻ + Ͳ,ͲͲͺ + Ͳ,ʹ͸ = = Ͳ,ͷ͹ ˏˍʣ˗˃ˊ˖.                (5.16) 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ܷ଴ = ଵଷ ∙ ௎ːˑˏ ˅ː√ଷ = ଵଷ ∙ ଵଵହ√ଷ = ʹʹ,ͳ͵ ˍʑ,            (5.17) 

 
ɝɞɟ    ܷːˑˏ ˅ː – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼ. 
 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ: 

 ܷ଴ ˠˎ.˔˕ = 𝐾 ∙ ܷ଴ ∙ ʠʡሺఓబሻʠʡሺఓబሻ+ʠΣ = Ͳ,ͷ ∙ ʹʹͳ͵Ͳ ∙ ଴,଴଴ଽ଴,଴଴ଽ+଴,ହ଻ = ͳ͹ʹ ʑ,        (5.18) 

 
ɝɞɟ  K – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ U0 ɩɨ ɨɛɦɨɬɤɟ ȼɇ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɦɤɎ. 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷˎ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ ͳͲ,ͷ ∙ ͵ͳͶ ∙ Ͳ,ͷ͹ = ͵,ʹͷͳ ʏ.        (5.19) 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ˔ܷ˓ ൒ ௄ː௄˅ ∙ ଵ௡˕ː ∙ ܷ଴ ˠˎ.˔˕,               (5.20) 

 
ɝɞɟ    ʙː –ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ʙ˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; ݊˕ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. 

 

˔ܷ˓ ൒ ͳ,ͷͲ,ͻͷ ∙ ͳ ∙ ͳ͹ʹͳͲ,ͷ√͵ ∙ Ͳ,ͳ͵ ; 
 ˔ܷ˓ ൒ Ͷ,ͷ ȼ. 
 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீ  ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ܷ଴ீ  ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ 
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ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ – ɷɬɨ ɨɪɝɚɧ ܷ଴ଷ , ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
Ⱦɚɧɧɵɣ ɨɪɝɚɧ ɡɚɳɢɳɚɟɬ ɨɤɨɥɨ 30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ 
ɧɟɣɬɪɚɥɢ. 

ɍɫɬɚɜɤɚ ɞɥɹ ɨɪɝɚɧɚ  ܷ଴ଷ  ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ Кɬ 
ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 ɞɨ 3.  

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ Кɬ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 1,1. Ɍɨɝɞɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ 
ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Кɬ ɛɭɞɟɬ 
ɪɚɜɧɨ: 

 ʤ = ଵ௄˕+ଶ = ଵଵ,ଵ+ଶ = Ͳ,͵ͳʹͷ.             (5.21) 

 
ɂɡ ɜɵɪɚɠɟɧɢɹ 4.14 ɜɢɞɧɨ, ɱɬɨ ɨɪɝɚɧ ܷ଴ଷ  ɩɪɢ Кɬ ɪɚɜɧɨɦ 1,2 ɪɚɛɨɬɚɟɬ 

ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 32,26 % ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɪɚɛɨɬɚɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫɟɤɭɧɞ ɢ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɧɚ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 
ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

 
5.4.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ˔ܷ˓ଶ = ଵ,ସ∙௎ː௡˕ː = ଵ,ସ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳͶͲ ʑ.                     (5.22) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> , ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ 
ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ˔ܷ˓ଵ = ଵ,ଶ∙௎ː௡˕ː = ଵ,ଶ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳʹͲ ʑ.            (5.23) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.4.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 
Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ 

ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 

 
Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  = ூమூː ,                 (5.24) 

 
ɝɞɟ    ܫଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ;  ܫʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
˒ˑˇݐ  = 𝐴ூ∗మమ ,                (5.25) 

 
ɝɞɟ     А=30 – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ; 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶ˔ˋˆːሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ: 
 
ଶ˔ˋˆː∗ܫ  = Ͳ,Ͳ͹; ܫଶ˔ˋˆː = Ͳ,Ͳ͹ ∙  .ʜܫ
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶ˒˖˔ˍሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͹ͲͲ ˔. 

 
Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɵɣ ɪɟɚɝɢɪɭɟɬ 

ɡɚɳɢɬɚ: 
ଶ∗ܫ  = √ʏ௧ = √ ଷ଴଻଴଴ = Ͳ,ʹͲ͹,                       (5.26)
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ɝɞɟ     Ⱥ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ; 
 ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ – ݐ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ I2. 
 
ɍɫɬɚɜɤɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɪɚɜɧɚ: 

ˍ˔˖˒ଶ∗ܫ  = ூ∗మ௄ː = ଴,ଶ଴଻ଵ,ଶ = Ͳ,ͳ͹;             (5.27) 

 
ɝɞɟ    𝐾ː– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 

ɍɫɬɚɜɤɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ˍ˔˖˒ଶܫ  = ˍ˔˖˒ଶ∗ܫ ∙ ːܫ = Ͳ,ͳ͹ ∙ Ͷ,͹͸ = Ͳ,ͺʹ ʏ.           (5.28) 
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ ܫ∗ଶ˒˖˔ˍ:  
˒ˑˇݐ  = 𝐴ூ∗మ˒˖˔ˍమ = ଷ଴଴,ଵ଻మ ≈ ͳͲ͵ͺ ˔.             (5.29) 

             
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ  ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 
˓˔ݐ  = ଷ଴ሺூ∗మሻమ .                (5.30) 

 
Ɉɬɫɸɞɚ: 
 ʏˋˑ = ͵Ͳ = ଶଶ∗ܫ  ∙  (5.31)              .˓˔ݐ

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.2: 
 

Ɍɚɛɥɢɰɚ 5.2 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

I2/Iɧ 
1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3: 
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Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 700 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 
«ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (ˑܫ ˘ˎ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ 
ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ = 100ɫ). 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ  ሺܫଶˑ˕˔ሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1. ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ BJI. 
ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
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ɉɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ ɥɢɧɢɣ 
110 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ ɪɚɛɨɬɟ 
ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 
′′ௗݔ  = ′′ௗݔ ∙ ௌ˄ௌː ∙ ݇ଶ̞ = Ͳ,ͳ͸ ∙ ଵ଴଴ହଵ ∙ ͳͲ,ͷଶ = ͵Ͷ,ͷͺ ˑ. ˈ. ;         (5.32) 

ݔ  ′̞ = ˕ݔ ∙ ௌ˄ௌː = Ͳ,ͺ͹ ∙ ଵ଴଴଺ଷ = ͳ,͵ͺ ˑ. ˈ. ;            (5.33) 

ʙʏଵ.ሺଶሻܫ  = ଵሺ௫೏,, +௫ˆ+ଶ∙௫˕ሻ = ଵሺହହ,ଵ+ହହ,ଵ+ଶ∙ଵ,ଷ଼ሻ = Ͳ,ͲͲͻ ˑ. ˈ. ;         (5.34) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 

∗ଶʠ.ʖܫ  = ʹ ∙ ʙʏଵ.ሺଶሻܫ ∙ 𝐾˕ = ʹ ∙ Ͳ,ͲͲͻ ∙ ଵଶଵଵ଴,ହ = Ͳ,ʹͲ͹ ˑ. ˈ;          (5.35) 

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤ.ɡ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 

ଶʠ.ʖ ൑ܫ  ூమʠ.ʖ∗௄˚ = ଴,ଶ଴଻ଵ,ଶ = Ͳ,ͳ͹͵ ˑ. ˈ;             (5.36) 

 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.4.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ܫ̝  ˋˆː = ௄ː∙ூː௄˅ = ଵ,଴ହ∙ூː଴,ଽ଼ = ͳ,Ͳ͹ ∙ ːܫ = ͷ,ͲͶͻ,           (5.37) 

 
ɝɞɟ    𝐾ː = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 𝐾˅ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
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2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ˍ˔˖˒ଵܫ  = ଵ,଴଼∙ூː     ଴,ଽ଼ = ͳ,ͳ ∙ ːܫ = ͷ,ʹͶ.            (5.38) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.3. 
 

Ɍɚɛɥɢɰɚ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ 

Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3800 1200 450 340 280 160 80 3 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
 

 
Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
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4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
˔˕ଵˑܫ  = ଵ,ହ∙ூː ˑˏ଴,ଽ଼ = ͳ,ͷ͵ͳ ∙ ːܫ ˑˏ = ͹,ʹͻ ʏ.           (5.39) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ 

 ሺ ˆܷ <ሻ. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 ˔ܷ˓ = ଴,଺଼∙௎ːˑˏ௄˅∙௡˕ = ଴,଺଼∙ଵ଴ହ଴଴ଵ,଴ଷ∙ଵ଴ହ଴଴/ଵ଴଴ = ͸͸ ʑ.           (5.40) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.4.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 

 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II  ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 
ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. 

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 110 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 110 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 110 ɤȼ : 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼ˕ + ଴,଼௄˕ ∙ ܼଵˎ′ = Ͳ,ͺ ∙ ͵ͳ,͹͹ + ଴,ସ଼ ∙ ͵,͹Ͷ = ʹ͸,ͻʹ ʝˏ,       (5.41) 

 
 ɝɞɟ   ܼ˕ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ; 
          𝐾˕ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ. 
 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ: 
 ܼ˕ = ଴,ଵ଴ହ∙ଵଵହ଺ଷ ଶ = ʹʹ ʝˏ.              (5.42) 

 



66 

 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 

 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ͷͳ͸͵ + Ͳ,Ͷͅ ∙ ͷͳͳͳͷଶ ∙ ͵,͹Ͷ = Ͳ,Ͳ͹. 
 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 

 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͹ ∙ ʹ,ͳ͸ = Ͳ,ͳͷͳ ʝˏ,           (5.43) 
 
ɝɞɟ    ܼ˄ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɜɧɨɟ: 
 ܼ˄ = ௎మ˄ௌːˆ = ଵ଴,ହమହଵ = ʹ,ͳ͸  ʝˏ.             (5.44) 

 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡˕௡ː = Ͳ,ͳͷͳ ∙ యబబబఱభబ,ఱబ,భ = Ͳ,ͺ͸ ʝˏ.                (5.45) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ܼଵ஼ଷ= 0,9 Ɉɦ. 
 
2) Ɏɭɧɤɰɢɹ ∆ܼ  ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ ʝˏ˔ˈˍ. 

3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼː˃ˆ˓ = ௎ːˑˏ√ଷ∙ூː ˃ˆ˓ = ଵ଴,ହ∙ଵ଴య√ଷ∙ଶ଼଴ସ = ʹ,ʹ ʝˏ,            (5.46) 

 
ɝɞɟ    ːܫ ˃ˆ˓ - ɧɨɦɢɧɚɥɶɬɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ܫ˅ .ː.ሻ  ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷ ∙ ܷː  (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

ܫ̠  = మ∙𝐼˅.ːˑˏ𝐼˅.˘.˘. −଴,ଽହ௫೏ = ଶ∙ଵ,଺ଷ−଴,ଽହଵ = ʹ,͵ͳ,             (5.47) 
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ɝɞɟ     ˅ܫ .˘.˘. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ;  ݔௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 

 
ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 

ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,͵ͳ ∙ ːܫ ˑˏ. 
 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 Z∗ː˃ˆ˓.˗ = ଴,ଽହ∙௎ːூʣ = ଴,ଽହ∙ଵଶ,ଷଵ = Ͳ,Ͷͳ ˑ. ˈ. ;           (5.48) 

˗.˓ˆ˃𝜑 ːݏ݋ܿ  = ௖௢௦𝜑ː଴,ଽହ∙ூʣ = ଴,ଽ଴,ଽହ∙ଶ,ହ = Ͳ,Ͷͳ.            (5.49) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ː˃ˆ˓.˗ = ͸͹,͹°. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ˔ ʖII = ௓∗ː˃ˆ˓.˗௄ː = ଴,ସଵଵ,ଵ = Ͳ,͵Ͷ ˑ. ˈ. ;            (5.50) 

 ܼ˔ ʖII = ܼII ˑ.ˈ. ∙ ܼ˄ = Ͳ,͵Ͷ ∙ ଵ଴,ହమହଵ = Ͳ,͹ͳ ʝˏ.          (5.51) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɥɹɟɬ: 
 ܼ˔ ʖII = ௓˔.ʖ.II∙௡˕௡ː = ଴,଻ଵ∙ଵହ଴଴/ହଵ଴ହ଴଴/ଵ଴଴ = ʹ,Ͳʹ ʝˏ.            (5.52) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼII = ʹ,ͳ ʝˏ. 
 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ˔ˏଵ =Ͳ,Ͳͳͺ ʝˏ, ܼ˔ˏଶ = Ͳ,Ͳͺͷ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 5.5. 
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Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 
5.4.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

ܫ˓   ˔ˋˆː. = ௄ː∙ூː ˑˏ.˓௄˅ = ଵ,଴ହ∙ூː ˑˏ.˓଴,ଽ଼ = ͳ,Ͳ͹ ∙ ːܫ ˑˏ.˓,                     (5.53) 

 
ɝɞɟ     ːܫ ˑˏ.˓ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ. 
 

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ.  

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ܫ˓   ˒˖˔ˍ. = ଵ,ଶ∙ூː ˑˏ.˓଴,ଽ଼ = ͳ,ͳ ∙ ːܫ ˑˏ.˓.             (5.54) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.4. 
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Ɍɚɛɥɢɰɚ 5.4 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɫɧɨɫɬɶ 

ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  
1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬ-ɧɨ 250 180 160 120 90 72 45 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
 

 
Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
 ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

ܫ˓   ˒˖˔ˍ. = ଶ,ଵହ∙ூː ˑˏ.˓଴,ଽ଼ = ʹ,ͳͻ ∙ ːܫ ˑˏ.˓.            (5.55) 

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.5 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ «ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ» 

ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ «217 0101» ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɄɊȺ».  
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5.6 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.5 
 

Ɍɚɛɥɢɰɚ 5.5 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,̝ܫ ˓.ʝ Ͳ,ͳͷ ∙  ʜ 0,61 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,𝐾ʡ Ͳ,͵ - 

ɍɫɬɚɜɤɚ ɧɚɱ. 
ɬɨɪɦɨɠɟɧɢɹ, Iʜʡ 

Ͳ,ͷ ∙  ʜ 2,06 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,20 Ⱥܫ

ɁɁȽ 
ܷ଴ 

 ଷ U଴G - 15 ȼ ܷ଴ଷݐ ଶ U଴ଶG - 10 ȼݐ ଵ U଴ଵG - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,Kʡ 
1,2 - 

Ɂɉɇ ܷ > 
2ɫɬɭɩɟɧɶ  UCʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 
1 ɬɭɩɟɧɶ  UCʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ Iଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,29 Ⱥܫ
ɉɈ Iଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,62 Ⱥܫ

ɈɌɋ I Iଶʠ.ʖ. Ͳ,ͳ͹͵ ∙  ʜ 1,28 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ Iʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,42 Ⱥܫ
ɉɈ Iଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,54 Ⱥܫ

ɈɌɋ Iଵʝʡʠ ͳ,ͷ͵ͳ ∙  ʜ 6,32 Ⱥܫ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ ZI 0,07 0,151 Ɉɦ 

2 
ɫɬɭɩɟɧɶ ZII 0,34 0,71 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ IP ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 2,68 Ⱥܫ
ɉɈ IP ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 2,76 Ⱥܫ

Ɉɬɫɟɱɤɚ IP ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 5,50 Ⱥܫ
 
Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.6. 
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Ɍɚɛɥɢɰɚ 5.6 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

Ɂɚɳɢɬɵ 

Ⱦɟɣɫɬɜɢɟ 
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ
-1

10
 ɢ

 
ȼ-

Ɍɋ
ɇ

 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ I∆G + + + +    

ɁɁȽ 
U଴ 

tଵ       + tଶ      +  tଷ + + +     U଴ଷ + + +     

Ɂɉɇ U > 

1 
ɫɬɭɩɟɧɶ tଵ + +      

2 
ɫɬɭɩɟɧɶ tଶ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ       + 
ɂɈ + +      

ɈɌɋ I tଵ     +   tଶ + +      

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

ɋɈ       + 
ɂɈ + +      

ɈɌɋ 
tଵ     +   tଶ + +      

ȾɁ Z < 

1 
ɫɬɭɩɟɧɶ 

tଵ     +   tଶ + + +     

2 
ɫɬɭɩɟɧɶ 

tଵ     +   tଶ + +      

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 
ɋɈ       + 
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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6 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
 
6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɞɟɪɢɜɚɰɢɨɧɧɨɝɨ ɜɨɞɨɩɪɢɟɦɧɢɤɚ 
 
6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 
ȼɵɫɨɬɚ ȽɌɋ ɫɨɫɬɚɜɥɹɟɬ 10 ɦ ɧɚ ɝɥɢɧɢɫɬɨɦ ɨɫɧɨɜɚɧɢɢ, ɦɨɳɧɨɫɬɶ Ƚɗɋ 

(Nɭɫɬ=154Ɇȼɬ) ɩɨɩɚɞɚɟɬ ɜ ɩɪɨɦɟɠɭɬɨɤ 10-300 Ɇȼɬ, ɚ ɬɚɤ ɠɟ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ȽɌɋ 900 ɱɟɥɨɜɟɤ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ ɩɨ ɋɉ [1] ɧɚɡɧɚɱɚɟɦ ȽɌɋ III  ɤɥɚɫɫ. 

 
6.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɛɵɤɚ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ [2] ɨɛ ɨɬɦɟɬɤɟ ɜɟɪɯɚ ɛɵɤɚ, ɩɪɢɦɟɦ 

ɨɬɦɟɬɤɭ ɤɚɤ: 
ɛɵɤɚߘ  = ∇ɇɉɍ + ʹ = ͷͻͳˏ,                        (6.1) 
 

ɝɞɟ    ߘʜʞʢ = ͷͺͻ,ͲͲ ˏ; 
 
6.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɫɨɬɵ ɜɨɥɧɵ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 
1. ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 

 

 
௚௅௏ೢమ = ͳͷ,ʹ;                           (6.2) 

 ௚௧௏ೢ = ͳ͸͸ͺͷ,                  (6.3) 

 
ɝɞɟ     ݐ − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (ݐ = ͸ ˚ = ʹͳ͸ͲͲ  ˔). 
 

2. ɂɡ ɝɪɚɮɢɤɚ [1, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ 
ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ ݀ > Ͳ,ͷߣௗ , ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ ɡɧɚɱɟɧɢɹɦ ௚௅௏ೢమ ɢ ௚௧௏ೢ  ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ௚ℎ௏ೢమ ɢ ௚்௏ೢ . 

 

Ⱦɥɹ ௚௅௏ೢమ = ͳ͵,Ͷ: ɩɚɪɚɦɟɬɪɵ ௚ℎ௏ೢమ = Ͳ,Ͳͳ ɢ ௚்௏ೢ = ͳ,ʹ; 

 

Ⱦɥɹ ௚௧௏ೢ = ͳ͸,͸ͺͷ: ɩɚɪɚɦɟɬɪɵ ௚ℎ௏ೢమ = Ͳ,ͳʹ ɢ ௚்௏ೢ = ͷ,ͳ. 
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ɂɫɩɨɥɶɡɭɹ ɧɚɢɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ௚ℎ௏ೢమ = Ͳ,Ͳͳ  ɢ ௚்௏ೢ = ͳ,ʹ , 

ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ ܶ (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ ℎ (ɦ). 
 ℎ = ଴,଴ଵ⋅ଵଶ,଻మଽ,଼ଵ = Ͳ,ͳ͸Ͷˏ;  ܶ = ଵ,ଶ⋅ଵଶ,଻ଽ,଼ଵ = ͳ,ͷͷͶ ˔.            (6.4) 

3. ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
ௗߣ  = ௚்మଶగ = ͵,͹͹ˏ.                     (6.5) 

 
4. ȼɵɱɢɫɥɢɦ ɭɫɥɨɜɧɭɸ ɪɚɫɱɟɬɧɭɸ ɝɥɭɛɢɧɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 

 ݀ = ఇʜʞʢ−ఇʓʜʏଶ = ହଽଵ−ହ଼଴,ହଶ = ͺ,ͷˏ.              (6.6) 

 
5. ɍɫɥɨɜɢɟ ݀ > Ͳ,ͷߣௗ ,͵ ˏ > Ͳ,ͷ ⋅ ͵,͹͹ˏ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɨɧɚ 

ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
 
6. Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ ⋅ 𝐾𝑖 = Ͳ,ͳ͸Ͷ ⋅ ͳ,ͻ = Ͳ,͵ͳ ˏ,                                                       (6.7) 
 

ɝɞɟ     𝐾𝑖 = ͳ,ͻ− ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [2, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 
2] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ௚௅௏ೢమ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ).  

 
6.2 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɜɨɞɨɩɪɢɟɦɧɢɤɚ 
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɜɨɞɨɩɪɢɟɦɧɢɤɚ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚ ɩɟɪɜɨɦ 
ɷɬɚɩɟ ɩɪɢɦɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 15,4 ɦ. 

ɉɪɢɦɟɦ ɨɬɦɟɬɤɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 ∇˒ˑˇ = ∇ˇː˃ – ʹ = ͷ͹ͺ,ͷͲˏ.                                                                      (6.8) 
 
6.2.2 Ȼɵɤɢ 
 
ɒɢɪɢɧɚ ɩɪɨɥɟɬɨɜ ܾ =7 ɦ, ɬɨɥɳɢɧɭ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 1,75 ɦ. 

Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ.  
ɉɚɡɵ ɞɥɹ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 0,7 ɦ ɢ ɞɥɢɧɧɨɣ  10 ɦ, 

ɩɚɡɵ ɞɥɹ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 0,5 ɦ ɢ ɞɥɢɧɧɨɣ 5,5 
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ɦ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɥɨɜɢɣ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɩɚɡɵ ɪɟɦɨɧɬɧɨɝɨ 
ɡɚɬɜɨɪɚ ɪɚɡɦɟɳɚɟɦ  ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3 ɦ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ. 
 

6.2.3 ɍɫɬɨɢ 
 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɩɪɢɟɦɧɢɤɭ ɢ ɡɚɳɢɬɵ ɨɬ 
ɪɚɡɦɵɜɚɧɢɹ ɛɟɪɟɝɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ 2 ɭɫɬɨɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 

 
6.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɜɨɞɨɩɪɢɟɦɧɢɤ 
 
Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ 

ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ߘɇɉɍ = 589 ɦ, ɧɢɠɧɟɝɨ ɛɶɟɮɚ - minɍɇȻ = 467,8 ɦ, ɩɪɢ 
ɩɪɨɩɭɫɤɟ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜɯɤQ = 16 ˏଷ/˔. 

 
6.3.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 

ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˗ˑ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD. 
 ܵ˗ˑ = ͵ͻ,ͳ ˏଶ.                   (6.9) 
 ܵ˄ = ͳͶͳ,ͷˏଶ.                              (6.10) 
 
ȼɟɫ ɮɭɧɞɚɦɟɧɬɚ ɨɫɧɨɜɚɧɢɹ:  
ˑ˗ܩ  = ௌ˗ˑ∙௕∙ఊ˄௕+ఋ˄ ;                         (6.11) 

ˑ˗ܩ  = ଷଽ,ଵ∙଻∙ଶ,ସ∙ଽ,଼ଵ଻+ଵ,଻ହ = ͹͵͸,Ͷ͸ ˍʜ/ˏ ,                

 
ɝɞɟ     ߛ˄  − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ; ܵ˗ˑ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɨɫɧɨɜɚɧɢɹ; ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ = 7; ߜ˄ − ɬɨɥɳɢɧ ɚ ɛɵɤɚ = 1,75. 

 
ȼɟɫ ɛɵɤɚ ɜɨɞɨɩɪɢɟɦɧɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ: 
˄ܩ  = ௌ˄∙ఋ˄∙ఊ˄௕+ఋ˄ ;                         (6.12) 

˄ܩ  = ଵସଵ,ହ∙ଵ,଻ହ∙ଶ,ସ∙ଽ,଼ଵ଻+ଵ,଻ହ = ͸͸͸,ʹͻ ˍʜ/ˏ,               

 



75 

 

ɝɞɟ    ܵ˄ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ. 
 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳˊ ≈ Ͳ.Ͳͷͷ ∙ ݂√݂ ∙ ݃,                        (6.13) 
 

ɝɞɟ     ݂ − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ.ͷሻ ∙ ܾ,                                (6.14) 
 ݂ = ሺߘ˄˞ˍ˃ − ˑ˔ːߘ + Ͳ,ͷሻ ∙ ܾ = ሺͷͻͳ − ͷͺͳ + Ͳ,ͷሻ ∙ ͹ =  ͹͵,ͷ ˏଶ.     (6.15) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͹͵,ͷ ∙ √͹͵,ͷ ∙ ͻ,ͺͳ = ͵͵ͻ,ͻͻ ˍʜ.    
          
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ.: 
ˊݍ  = ொˊ௕+ఋ˄,                          (6.16) 

ଷݍ  = ଷଷଽ.ଽଽ଻+ଵ.଻ହ = ͵ͺ,ͺ͸ ˍʜ/ˏ.        

 
ɉɥɟɱɨ ɫɢɥɵ ɜɟɫɚ ɡɚɬɜɨɪɚ ɪɚɜɧɨ 8,9 ɦ. 
 
6.3.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɋɢɥɭ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ 

ɝɢɞɪɚɜɥɢɤɢ. ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɪɯɨɜɭɸ ɢ ɧɢɡɨɜɭɸ ɝɪɚɧɢ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɦɟɸɬ ɮɨɪɦɭ ɪɚɜɧɨɛɟɞɪɟɧɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɬɪɟɭɝɨɥɶɧɢɤɚ. 

ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 

 ܶ˅ = ೢ∙ℎభమଶ ,                 (6.17) 

                                  
ɝɞɟ    hଵ =  ∇ʜʞʢ − ∇˒ˑˇˑ˛˅˞ = ͷͺͻ,ͲͲ − ͷ͹ͺ,ͷͲ = ͳͳ,ͷ ˏ, ߛ௪ = ͳͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, 

 ܶ˅ = ଵ଴∙ଵଵ,ହమଶ = ͸͸ͳ,ʹͷ ˍʜ/ˏ.  
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6.3.3 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ° − 𝜑ଶː ቁ,                       (6.18) 

 
ɝɞɟ    ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ːߛ = ͳͲ ˍʜ/ˏଷ; ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ ℎː = Ͳ.ͷ ˏ; 𝜑ː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɧɚɧɨɫɨɜ, 𝜑ː = ʹͲ°.  

ː݌  = ͳͲ ∙ Ͳ.ͷ ∙ ଶ݃ݐ ቀͶͷ° − ଶ଴°ଶ ቁ = ʹ,Ͷͷ ˍʞ˃.    

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ: 
ːܧ  = ௣ː∙ℎːଶ ;                          (6.19) 

ːܧ  = ଶ,ସହ∙଴,ହଶ = Ͳ,͸ͳ ˍʜ.         

 
6.3.4 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 

ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ A.JI. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = ଵଶ ∙ ௪ ∙ ℎଵ% ቀఒ̅గ + ℎబଶ ቁ.                       (6.20) 

 
ɝɞɟ     %h1 - ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ;  

  - ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 
 ℎ଴ = గ∙ℎభ%మఒ̅ = ଷ,ଵସ∙଴,ଷଵమଷ,଻଻ = Ͳ,Ͳͺ ˏ.                     (6.21) 

 
ɉɚɪɚɦɟɬɪɵ ɜɨɥɧ ɨɩɪɟɞɟɥɟɧɵ ɜ ɩ.1. 
 ܹ˅ ˑˎː = ଵଶ ∙ ͳʹ,͹ ∙ Ͳ,͵ͳ ቀଷ,଻଻ଷ,ଵସ + ଴,଴଼ଶ ቁ = ʹ,ͶͶ ˍʜ/ˏ.  
 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ: 
௖ݕ  = ఒ̅ଶగ − ଷ଼ ∙ ℎଵ%;                         (6.22) 
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௖ݕ = ଷ,଻଻ ଺,ଶ଼ − ଷ଼ ∙ Ͳ,͵ͳ = Ͳ,Ͷͺ ˏ. 

 
6.4 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɩɪɢɟɦɧɢɤɚ ɧɚ ɫɞɜɢɝ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 

ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ 
ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ. 

 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ோ∙ఊ೎೏ி∙ఊ೗೎ ൒  ௡;                         (6.23)ߛ

 ܴ = ˑ˗ܩ) + ʐܩ + ൯ˊݍ ∙ t݃ 𝜑 + ܿ ∙ 𝜔;                      (6.24) 
 ܴ = ሺ͹͵͸,Ͷ͸ + ͸͸͸,ʹͻ + ͵ͺ,ͺ͸ሻ ∙ Ͳ,͵͸ + ͸ͺ ∙ ͳͷ,Ͷ = ͳͷ͸͸,ͳͺ ˍʜ/ˏ,  
 

ɝɞɟ    ݃ݐ𝜑 = Ͳ,͵͸ – ɜɟɥɢɱɢɧɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ܿ = ͸ͺ ˍʞ˃– ɜɟɥɢɱɢɧɚ ɫɰɟɩɥɟɧɢɹ ɞɥɹ ɝɥɢɧɵ; 𝜔 = ˒ܤ ∙ ͳ = ͳͷ,Ͷ ∙ ͳ = ͳͷ,Ͷ ˏଶ  – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ 
ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ܨ  = ܶ˅ + ܹ˅ ˑˎː + ʔː = ͸͸ͳ,ʹͷ + ʹ,ͶͶ + Ͳ,͸ͳ = ͸͸Ͷ,͵Ͳ ˍʜ/ˏ.                (6.25) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ ɩɪɢɧɢɦɚɟɬ ɜɢɞ: 
 ଵହ଺଺,ଵ଼∙଴,ଽହ଺଺ସ,ଷ଴∙ଵ ൒ ͳ,ʹ,  
 ʹ,ʹ ൒ ͳ,ʹ   
 
ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɢ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɦɨɠɧɨ 

ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɧɚɲ ɩɪɨɮɢɥɶ ɜɨɞɨɩɪɢɟɦɧɢɤɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
 

6.5 Ɍɭɪɛɢɧɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɪɚɫɫɵ ɢ ɤɨɦɩɨɧɨɜɤɢ ɬɭɪɛɢɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɩɪɢɞɟɪɠɢɜɚɟɦɫɹ ɪɟɤɨɦɟɧɞɚɰɢɣ, ɢɡɥɨɠɟɧɧɵɯ ɜ [2], ɚ ɢɦɟɧɧɨ: 
1) ȼɫɟ ɦɟɫɬɚ ɢɡɥɨɦɨɜ ɨɫɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɡɚɤɪɟɩɥɹɟɦ ɜ ɚɧɤɟɪɧɵɯ ɨɩɨɪɚɯ; 
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2) Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɚɧɤɟɪɧɵɦɢ ɨɩɨɪɚɦɢ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 160 ɦ (ɧɚ 
ɩɨɫɥɟɞɧɟɦ ɭɱɚɫɬɤɟ, ɫ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ ɜ ɫɟɪɟɞɢɧɟ 
ɩɪɨɥɟɬɚ, ɞɟɥɚɟɦ 220); 

 
6.5.1 Ɋɚɫɱɟɬ ɞɢɚɦɟɬɪɚ ɬɪɭɛɨɩɪɨɜɨɞɚ 
ˍˠܦ  = √ହ,ଶொయு7 = √ହ,ଶ∙଺଴యଵଵଵ7 = ͵,ͺ,            (6.26) 

 
ɝɞɟ     Q – ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ;               

– ܪ      ː˃˒ˑ˓ ˅ ˓˃˔˔ˏ˃˕˓ˋ˅˃ˈˏˑˏ ˔ˈ˚ˈːˋˋ ˕˓˖˄ˑ˒˓ˑ˅ˑˇ˃. 
ȼɵɛɨɪ ɬɨɥɳɢɧɵ ɨɛɨɥɨɱɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ δ ɩɪɨɢɡɜɨɞɢɦ ɫɨɝɥɚɫɧɨ [3], ɚ 

ɢɦɟɧɧɨ ɞɥɹ ɞɢɚɦɟɬɪɚ ɬɪɭɛɵ 3,8 ɦ ɩɪɢɧɢɦɚɟɦ δ=10ɦɦ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 
7.1 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ-2 ɹɜɥɹɸɬɫɹ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, 
ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɩɪɢɟɦɚɦ ɪɚɛɨɬ, ɩɪɢɟɦɚɦ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ 
ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɩɪɢɱɢɧ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɡɪɚɛɨɬɤɚ 
ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ 
ɢ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɬɟɯɧɢɱɟɫɤɢɣ 
ɪɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ. 
ɇɚɡɜɚɧɧɵɟ ɥɢɰɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨ ɫɜɨɢɦɢ ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, 
ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ 
ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 
ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ ɢ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɡɧɚɤɨɦɥɟɧɵ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ, ɢɧɫɬɪɭɤɰɢɣ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɞɚɧɵ 
ɩɟɪɫɨɧɚɥɭ ɧɚ ɪɭɤɢ.  

ɉɟɪɫɨɧɚɥ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ ɪɚɛɨɬɭ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɟɧ 
ɩɪɨɣɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɯɨɞɢɬɶ ɟɝɨ 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɫɪɨɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɦ ɦɟɞɢɰɢɧɫɤɢɦ ɜɟɞɨɦɫɬɜɨɦ 
Ɋɨɫɫɢɢ. 

 Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ 
ɭɱɟɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ 
ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, ɡɚɧɹɬɵɟ 
ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ ɨɩɟɪɚɬɢɜɧɵɟ 
ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, ɦɨɧɬɚɠɧɵɟ, 
ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ ɜɵɩɨɥɧɹɬɶ 
ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥ  
ɛɟɡɨɩɚɫɧɨɫɬɢ), ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ. 
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Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɬɪɭɞɚ 
ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨ ɷɥɟɤɬɪɨ-, 
ɩɨɠɚɪɨ-, ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. 

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɢ ɛɵɬɶ 
ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ.  

Ⱦɥɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɞɨɥɠɧɚ ɛɵɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɗɬɨ ɞɨɥɠɧɨ  ɪɟɲɚɬɶɫɹ ɩɭɬɟɦ: 
ɩɪɨɜɟɞɟɧɢɹ ɫɟɪɬɢɮɢɤɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 
ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ; ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢ ɪɟɦɨɧɬɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ, ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɟɦɨɧɬɟ, ɢɡɥɨɠɟɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɋɇɢɉ, ɩɪɚɜɢɥɚɯ ɢ ɢɧɫɬɪɭɤɰɢɹɯ; ɢ ɬ.ɞ.; 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 
ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  Ƚɗɋ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ ɨɛɥɚɫɬɢ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ.  

Ɋɚɛɨɬɵ ɧɚ ɝɢɞɪɨɬɭɪɛɢɧɧɨɦ, ɷɥɟɤɬɪɢɱɟɫɤɨɦ, ɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 
ɢ ɧɚ ȽɌɋ, ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 
ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ. Ɋɚɛɨɬɵ, ɧɟ 
ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, 
ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɪɚɫɩɨɪɹɠɟɧɢɸ.  

ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ ɩɟɪɫɨɧɚɥɚ 
ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, ɨɩɟɪɚɬɢɜɧɵɟ 
ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ ɚɜɚɪɢɣɧɨɣ 
ɫɢɬɭɚɰɢɢ. 

ȿɠɟɝɨɞɧɨ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɬɪɟɧɚɠɟɪɨɜ, ɞɨɥɠɧɨ ɩɪɨɜɨɞɢɬɶɫɹ 
ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɩɪɢɟɦɚɦ ɪɟɚɧɢɦɚɰɢɢ, ɨɬɪɚɛɨɬɤɚ ɧɚɜɵɤɨɜ ɩɨ ɷɜɚɤɭɚɰɢɢ 
ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɥɭɱɚɟ ɩɨɹɜɥɟɧɢɹ ɭɝɪɨɡɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɢ 
ɩɨɥɶɡɨɜɚɧɢɸ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɩɨ ɡɚɤɪɵɬɢɹ ɜɪɭɱɧɭɸ 
ɡɚɬɜɨɪɨɜ ɧɚ ɝɪɟɛɧɟ ɩɥɨɬɢɧɵ ɢ ɞɜɟɪɟɣ ɜ ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) 
ɩɨɦɟɳɟɧɢɹɯ. 

Ɋɭɤɨɜɨɞɫɬɜɨɦ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ-2 ɨɯɪɚɧɚ ɬɪɭɞɚ ɞɨɥɠɧɚ 
ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɪɭɞɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ (ɌɄ ɊɎ), Ƚɪɚɠɞɚɧɫɤɢɦ 
ɤɨɞɟɤɫɨɦ ɊɎ (ȽɄ ɊɎ) ɢ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨɬ 17 ɢɸɥɹ 1999 ɝ. № 181-ɎɁ "Ɉɛ 
ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ". 
          Ɉɫɧɨɜɧɵɟ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɟ ɚɤɬɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɢ 
ɛɟɡɜɪɟɞɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɌɄ ɊɎ. 
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ȽɄ ɊɎ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɜɫɥɟɞɫɬɜɢɟ 
ɩɪɢɱɢɧɟɧɢɹ ɜɪɟɞɚ ɪɚɛɨɬɧɢɤɭ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ (ɫɬ. 1064—1083), ɚ ɬɚɤɠɟ 
ɨɩɪɟɞɟɥɹɟɬ ɮɨɪɦɵ ɢ ɪɚɡɦɟɪ ɜɨɡɦɟɳɟɧɢɹ ɜɪɟɞɚ, ɩɪɢɱɢɧɟɧɧɨɝɨ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɸ 
ɝɪɚɠɞɚɧɢɧɚ (ɫɬ. 1083-1101). 

 
7.2 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
ɋɨɝɥɚɫɧɨ ɫɬɚɬɶɟ 5 Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 22 ɢɸɥɹ 

2008 ɝ. N 123-ɎɁ "Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ" - Ɉɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɨɜ ɡɚɳɢɬɵ: 

1. Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɡɚɳɢɬɵ ɞɨɥɠɟɧ ɢɦɟɬɶ ɫɢɫɬɟɦɭ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

2. ɐɟɥɶɸ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɚ 
ɡɚɳɢɬɵ ɹɜɥɹɟɬɫɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɩɨɠɚɪɚ, ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ  ɥɸɞɟɣ ɢ 
ɡɚɳɢɬɚ ɢɦɭɳɟɫɬɜɚ ɩɪɢ ɩɨɠɚɪɟ. 

3. ɋɢɫɬɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɚ ɡɚɳɢɬɵ ɜɤɥɸɱɚɟɬ 
ɜ ɫɟɛɹ ɫɢɫɬɟɦɭ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɠɚɪɚ, ɫɢɫɬɟɦɭ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ, 
ɤɨɦɩɥɟɤɫ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

4. ɋɢɫɬɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɚ ɡɚɳɢɬɵ ɜ 
ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ, ɢɫɤɥɸɱɚɸɳɢɯ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɡɧɚɱɟɧɢɣ ɞɨɩɭɫɬɢɦɨɝɨ ɩɨɠɚɪɧɨɝɨ ɪɢɫɤɚ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚɫɬɨɹɳɢɦ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ, ɢ ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɨɩɚɫɧɨɫɬɢ ɩɪɢɱɢɧɟɧɢɹ ɜɪɟɞɚ ɬɪɟɬɶɢɦ  ɥɢɰɚɦ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɨɠɚɪɚ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ 
ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ. 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ 
ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ. 

Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ:  
 ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ;  
 ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
ɉɨɜɪɟɠɞɟɧɢɟ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ, ɜɵɡɜɚɧɧɨɟ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪ ɫ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɇɚ 
ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ 
ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ 
ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ 
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ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ 
ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ (ɞɪɟɧɱɟɪɚɦɢ), ɨɫɶ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɜ 
ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ 
ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, 
ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, 
ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ 
ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ 
ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 

 
ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 
 
1. ɇɚ ɞɜɟɪɹɯ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɛɵɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɪɟɳɚɸɳɢɟ ɢ 
ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

2. ɉɪɢ ɡɚɦɟɧɟ ɢɥɢ ɪɟɦɨɧɬɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɜɟɬɢɥɶɧɢɤɨɜ, 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜɟɧɬɢɥɹɰɢɢ ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɜ ɨɫɧɨɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɢɯ ɦɨɧɬɚɠɚ, ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 

3. ȼ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɨ ɪɟɝɭɥɹɪɧɨ ɩɪɨɜɟɪɹɬɶɫɹ 
ɫɨɫɬɨɹɧɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɤɨɬɨɪɚɹ ɛɥɨɤɢɪɭɟɬɫɹ ɫ ɡɚɪɹɞɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 

4. ɉɨɥɵ ɢ ɫɬɟɥɥɚɠɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

5. ɉɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɦɟɳɟɧɢɟ ɦɨɠɟɬ 
ɨɬɚɩɥɢɜɚɬɶɫɹ ɤɚɥɨɪɢɮɟɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɜɧɟ ɷɬɨɝɨ ɩɨɦɟɳɟɧɢɹ, 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɩɪɨɬɢɜ ɡɚɧɨɫɚ ɢɫɤɪ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ. 
Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɚɪɨɜɨɝɨ ɢɥɢ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɩɨɦɟɳɟɧɢɣ 
ɞɨɥɠɧɵ ɫɨɟɞɢɧɹɬɶɫɹ ɧɚ ɫɜɚɪɤɟ. Ɂɚɩɪɟɳɚɸɬɫɹ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɚ 
ɜɟɧɬɢɥɟɣ. 

6. Ɋɟɦɨɧɬ ɢ ɯɪɚɧɟɧɢɟ ɤɢɫɥɨɬɧɵɯ ɢ ɳɟɥɨɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɪɚɡɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

7. ȼ ɚɤɤɭɦɭɥɹɬɨɪɧɨɦ ɩɨɦɟɳɟɧɢɢ ɡɚɛɨɪ ɜɨɡɞɭɲɧɨ-ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɩɪɢ 
ɜɟɧɬɢɥɹɰɢɢ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɚɤ ɢɡ ɜɟɪɯɧɟɣ, ɬɚɤ ɢ ɢɡ ɧɢɠɧɟɣ ɟɝɨ ɱɚɫɬɢ. 
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ȿɫɥɢ ɩɨɬɨɥɨɤ ɢɦɟɟɬ ɜɵɫɬɭɩɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɧɚɤɥɨɧ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɬɹɠɤɚ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ ɤɚɠɞɨɝɨ ɨɬɫɟɤɚ ɢɥɢ ɢɡ ɫɚɦɨɣ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɬɨɥɤɚ. 

8. ɉɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɫɬɟɤɥɚ ɨɤɨɧ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɬɨɜɵɦɢ ɢɥɢ ɩɨɤɪɵɜɚɬɶɫɹ ɛɟɥɨɣ ɤɥɟɟɜɨɣ ɤɪɚɫɤɨɣ, 
ɫɬɨɣɤɨɣ ɤ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ. 

9. Ɋɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɹɥɶɧɵɯ ɥɚɦɩ ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɡɚɪɹɞɤɢ 
ɛɚɬɚɪɟɢ ɩɪɢ ɭɫɥɨɜɢɢ ɬɳɚɬɟɥɶɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. 

10. Ɂɚɩɪɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɤɭɪɢɬɶ, ɯɪɚɧɢɬɶ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɨɞɧɨɫɦɟɧɧɭɸ 
ɩɨɬɪɟɛɧɨɫɬɶ, ɨɫɬɚɜɥɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ ɫɝɨɪɚɟɦɵɟ 
ɦɚɬɟɪɢɚɥɵ. 

 
Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
– ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
– ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
–ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ;  

– ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 

– ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 

– ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
 ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
 ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ.  

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɫɬɪɭɤɬɭɪɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ.  

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

– ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ;  

– ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨ 
 ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
 ɩɨɠɚɪɭ;  

– ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ  ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ  ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
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– ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 

– ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ, ɚɜɚɪɢɢ ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, ɭɝɪɨɠɚɸɳɢɯ ɩɟɪɫɨɧɚɥɭ ɢ 
ɧɚɪɭɲɚɸɳɢɯ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ 
ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ  ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, 
ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ ɩɨɠɚɪɚ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ.  

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ  Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ 
ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ 
ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ  ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ 
ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

 
7.3 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 
 
7.3.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

ȼ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɭɛɚɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ II  ɛɨɥɶɲɭɸ ɱɚɫɬɶ 
ɬɟɪɪɢɬɨɪɢɢ ɫɨɫɬɚɜɥɹɸɬ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɭɝɨɞɶɹ. ɉɨ ɛɟɪɟɝɚɦ ɤɚɧɚɥɚ ɥɟɫ 
ɨɬɫɭɬɫɬɜɭɟɬ. Ɉɬɦɟɱɚɸɬɫɹ ɪɟɞɤɢɟ ɧɟɛɨɥɶɲɢɟ ɪɨɳɢ ɢ ɥɟɫɨɩɨɥɨɫɵ ɜɞɨɥɶ ɪɭɫɥɚ.  

Ɉɫɧɨɜɧɵɦɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɮɚɭɧɵ ɹɜɥɹɸɬɫɹ: ɛɨɥɶɲɨɣ ɬɭɲɤɚɧɱɢɤ, ɯɨɪɟɤ 
ɫɬɟɩɧɨɣ, ɫɭɫɥɢɤ, ɡɚɹɰ-ɪɭɫɚɤ, ɥɢɫɢɰɚ; ɠɚɜɨɪɨɧɨɤ, ɤɨɪɲɭɧ, ɥɭɧɶ, ɩɟɪɟɩɟɥ, ɫɬɟɩɧɚɹ 
ɤɭɪɨɩɚɬɤɚ.  

ɂɡ ɠɢɜɨɬɧɵɯ, ɜɯɨɞɹɳɢɯ ɜ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɜ 
Ʉɚɪɚɱɚɟɜɨ-ɑɟɪɤɟɫɫɤɨɣ ɪɟɫɩɭɛɥɢɤɟ ɨɛɢɬɚɸɬ ɧɨɪɤɚ ɟɜɪɨɩɟɣɫɤɚɹ, ɥɟɫɧɨɣ ɤɨɬ, 
ɜɵɞɪɚ ɤɚɜɤɚɡɫɤɚɹ, ɛɟɥɨɝɨɥɨɜɵɣ ɫɢɩ ɢ ɤɚɜɤɚɡɫɤɢɣ ɬɟɬɟɪɟɜ. ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ ɫ 
ɩɟɪɜɨɝɨ ɝɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ 
ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ Ʉɭɛɚɧɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ II  ɧɚ ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɢ ɪɟɞɤɢɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɷɬɢɦ ɜɢɞɚɦ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 
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 ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɤɚɧɚɥɚ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ-2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɤɚɪɚɫɶ, ɩɥɨɬɜɚ, ɨɤɭɧɶ, 
ɫɭɞɚɤ, ɫɚɡɚɧ, ɮɨɪɟɥɶ ɢ ɬ.ɞ.  

 
ȼɨɡɞɟɣɫɬɜɢɟ Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ-2 ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ 

ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 
 

7.3.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ʉɭɛɚɧɫɤɨɝɨ Ƚɍ-2 ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
−ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
−ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
−ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
−ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
−ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
−ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
−ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ;  
−ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ;  
−ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
−ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
−ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 

ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

 − ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
 Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
       ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ 

ɫɜɹɡɚɧɨ ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ. 
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7.3.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ ɩɨɩɭɫɤɢ 
ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 
Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ: 

1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-

ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ; 
1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ); 
1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 

ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 
1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 

ɨɛɴɟɤɬɵ;  
1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 

ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 
1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 
1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 

ɤɨɧɬɪɨɥɹ. 
 
2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ 
2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 

ɨɩɚɫɧɨɫɬɢ; 
2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ; 
2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 

ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ; 
2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;  
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2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ; 

2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ  

2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ , 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      

2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ; 
2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɦɟɫɬɚɯ , ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ . 
 

7.3.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʉɭɛɚɧɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 

1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 
ɬɟɤɭɳɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

4) ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 

1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
4. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 8,5ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ 

– ɫ. ȼɨɪɨɜɫɤɨɥɟɫɫɤɚɹ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ 
ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-
ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
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ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ȻɋɄ ɨɬ ɫɛɪɨɫɨɜ Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ-2 ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ 
ɪɟɤɢ.  

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) ɩɢɬɶɟɜɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫ. ȼɨɪɨɜɫɤɨɥɟɫɫɤɚɹ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ 
Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ-2 ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02: 

- ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ 
ɰɟɧɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 
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8 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

8.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ɉɪɨɟɤɬ Ƚɗɋ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɟɚɥɢɡɚɰɢɸ ɨɩɪɟɞɟɥɟɧɧɵɯ ɮɚɡ, ɧɚɱɢɧɚɹ ɨɬ 
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ ɢ ɡɚɜɟɪɲɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɛɴɟɦɵ ɩɪɨɞɚɠ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɨɦ ɩɟɪɢɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɨɞ 2025 2026 2027 2028 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 76,5 153 153 153 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 
5 626 5 626 5 626 5 626 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 430 408 860 817 860 817 860 817 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɋɇ, % 1 1 1 1 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɋɇ, Ɇȼɬ·ɱ 4 304 8 608 8 608 8 608 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 426 104 852 209 852 209 852 209 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./Ɇȼɬ·ɱ 1 175 1 206 1 235 1 262 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ. 

ɪɭɛ. 500 673 141 1 027 764 780 1 052 478 858 1 075 488 517 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɦɥɧ. ɪɭɛ. 6 953 793 14 274 510 14 617 761 14 937 340 

 
ȼɵɜɨɞ: ɜɵɪɭɱɤɚ ɪɚɫɬɟɬ ɜ ɫɜɹɡɢ ɫ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 

 
8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈ ɉȺɈ «ɊɭɫȽɢɞɪɨ». 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 
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Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ 
ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, ɫ ɭɱɟɬɨɦ 
ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ):0,08%. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 777,3 118 926 900 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 493,6 75 520 800 
ɂɬɨɝɨ  194 447 700 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ.  
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 
Ɉɬ 1 ɞɨ 6 0,06 
Ɉɬ 7 ɞɨ 17 0,09 

Ɉɬ 17 ɞɨ 25 0,14 
ɋɜɵɲɟ 25 0,20 

Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 
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Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ȼɟɥɢɱɢɧɚ, 
ɦɥɧ.ɪɭɛ. 

ɈȺɈ "ɋɈ - ȿɗɋ" 135,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 20,713  
ɈȺɈ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 

ɫɢɫɬɟɦɵ) 
0,001097 

ɬɵɫ.ɪɭɛ./Ɇȼɬ*ɱ 
1,450 

ɈȺɈ ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 

0,000318 
ɬɵɫ.ɪɭɛ./Ɇȼɬ*ɱ 

0,420 

ɂɬɨɝɨ  22,584 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ʉɭɛɚɧɶ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.5. 
 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɥɧ. 
ɪɭɛ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2025 2026 2027 2028 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 1578,773 232,290 232,290 232,290 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 411,678 421,342 415,489 409,635 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 97,223 194,447 194,447 194,447 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 52,930 54,172 53,420 52,667 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 11,291 22,583 22,583 22,583 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ 2,643 6,345 6,345 6,345 

ɂɬɨɝɨ 2154,541 931,182 924,575 917,969 

 
Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.1). 
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Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
ȼɵɜɨɞ: ɨɫɧɨɜɧɵɟ ɡɚɬɪɚɬɵ ɢɞɭɬ ɧɚ ɪɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɢ ɧɚ 

ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. 
 

8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ-2. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
ɇȾɋ – 20%; 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2% 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ – 4,8 ɪɭɛ. 

 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.6. 
 
Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2025 2026 2027 2028 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 144,611 166,738 225,485 290,122 

ɇȾɋ, ɦɥɧ. ɪɭɛ. 280,353 286,961 293,084 299,567 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ. ɪɭɛ. 8,467 8,467 8,467 8,467 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ. ɪɭɛ. 364,006 358,895 353,785 348,675 
ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ 797,437 821,061 880,821 946,831 
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ȼɵɜɨɞ: ɫɭɳɟɫɬɜɟɧɧɵɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɩɨ ɧɚɥɨɝɭ ɧɚ ɩɪɢɛɵɥɶ ɢ ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ (ɇȾɋ). 
 

8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 
 

ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 
Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2025 2026 2027 2028 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 227,053 233,161 239,112 244,900 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 27,117 26,973 26,829 26,685 

ɉɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ, ɦɥɧ.ɪɭɛ. 188,581 193,671 198,630 203,453 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 39,987 41,237 42,456 43,642 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 199,936 206,188 212,282 218,214 

ɋɩɪɚɜɨɱɧɨ: ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ Ɍ,% 20 20 20 20 

 
Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.2 
 

 
 Ɋɢɫɭɧɨɤ 8.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 
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ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ – ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɢɡ-ɡɚ 
ɭɜɟɥɢɱɟɧɢɹ ɜɵɞɚɜɚɟɦɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ. 

 
8.5 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
 

Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.3. 

 
Ɋɢɫɭɧɨɤ 8.3 Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ 

 
ȼɵɜɨɞ: Ⱦɨ ɜɜɨɞɚ ɚɝɪɟɝɚɬɨɜ ɜ ɪɚɛɨɬɭ ɩɪɨɟɤɬ ɛɭɞɟɬ ɩɪɢɧɨɫɢɬɶ ɭɛɵɬɤɢ. 

ɉɨɫɥɟ ɜɜɨɞɚ ɚɝɪɟɝɚɬɨɜ ɧɚɱɧɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ, ɢ 
ɩɪɨɟɤɬ ɧɚɱɧɟɬ ɩɪɢɧɨɫɢɬɶ ɞɨɯɨɞɵ. ɑɟɪɟɡ 52 ɦɟɫɹɰɚ ɩɪɨɟɤɬ ɨɤɭɩɚɟɬɫɹ. 

 
8.6 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.) 

 
8.6.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
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1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ. 

 
     Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 

ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-
113; 

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ʉɭɛɚɧɫɤɨɣ  Ƚɗɋ-2 ɫɨɫɬɚɜɥɹɟɬ 30 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2019 ɝɨɞɚ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 

8.6.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
 
Ɍɚɛɥɢɰɚ 8.8-ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ-2 
ɧɚ ɪɟɤɟ Ʉɭɛɚɧɶ» 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ. 52 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɪɞ. ɪɭɛ. 4,441 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 1,21 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ·ɱ 0,39 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 85114,38 
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ȼɵɜɨɞ: ɉɨɥɭɱɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ-2 0,39 ɪɭɛ./ɤȼɬ∙ɱ ɧɢɠɟ ɩɪɟɞɩɢɫɚɧɧɨɝɨ ȿɞɢɧɵɦɢ ɋɰɟɧɚɪɧɵɦɢ 
ɍɫɥɨɜɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɢɧɜɟɫɬɢɰɢɣ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ; 

 
8.6.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9.  
 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞ 2024 2025 2026 2027 2028 
ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 238,656 245,299 241,443 237,587 233,730 
ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 242,358 249,254 253,257 241,691 237,813 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ. ɪɭɛ. 481,014 494,553 494,700 479,278 471,543 
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9 ɋɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Ƚɗɋ, ɨɫɨɛɟɧɧɨɫɬɢ ɫɯɟɦ  ɢɫɩɨɥɧɟɧɢɹ, 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɚɞёɠɧɨɫɬɢ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɌɈ 17330282.27.140.020-2008 «ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ. ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ», ɚ ɬɚɤ ɠɟ ɋɌɈ 
ɊɭɫȽɢɞɪɨ 01.01.78-2012 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ» ɫɨɛɫɬɜɟɧɧɵɦɢ ɧɭɠɞɚɦɢ (ɋɇ) ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚɡɵɜɚɸɬ 
ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɨɬɧɨɫɹɳɟɣɫɹ ɤ ɧɢɦ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɱɚɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɪɚɛɨɬɭ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ 
ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɸɳɢɟ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɨɛɫɬɚɧɨɜɤɭ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ 
ɪɚɛɨɬɵ ɩɟɪɫɨɧɚɥɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ Ƚɗɋ ɞɨɥɠɧɵ ɜɵɛɢɪɚɬɶɫɹ ɫ 
ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ 
ɪɟɠɢɦɚɯ. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɥɢɛɨ ɫ 
ɨɞɧɢɦ ɧɚɩɪɹɠɟɧɢɟɦ - 0,4 ɤȼ, ɥɢɛɨ ɫ ɞɜɭɦɹ ɧɚɩɪɹɠɟɧɢɹɦɢ - 0,4 ɢ 6(10) ɤȼ. 
ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɧɚɩɪɹɠɟɧɢɹ 6(10) ɤȼ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɛɳɟɣ ɜɟɥɢɱɢɧɨɣ ɢ 
ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɨɬɪɟɛɢɬɟɥɟɣ ɋɇ, ɧɚɥɢɱɢɟɦ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɧɚ 
ɧɚɩɪɹɠɟɧɢɟ 6(10) ɤȼ, ɭɞɚɥɟɧɧɨɫɬɶɸ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɢɯ ɫɬɪɭɤɬɭɪɨɣ. Ʉɚɤ ɩɪɚɜɢɥɨ, 
ɜɚɪɢɚɧɬ ɫ ɞɜɭɦɹ ɧɚɩɪɹɠɟɧɢɹɦɢ ɹɜɥɹɟɬɫɹ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 0,4 ɤȼ ɞɨɩɭɫɬɢɦɨ ɬɨɥɶɤɨ ɞɥɹ Ƚɗɋ ɧɟɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ. Ⱦɥɹ 
Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ-2 ɜɵɛɢɪɚɟɦ ɫɯɟɦɭ ɫ 2-ɦɹ ɧɚɩɪɹɠɟɧɢɹɦɢ 0,4 ɢ 6 ɤȼ. 

Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɋɇ Ƚɗɋ ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ, ɱɬɨ ɛɵɥɨ ɫɞɟɥɚɧɨ ɩɨɫɪɟɞɫɬɜɨɦ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɄɊɍ Ɋ2 

ɇɚ Ƚɗɋ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ ɞɨɥɠɧɨ ɛɵɬɶ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ, 
ɱɬɨɛɵ ɩɪɢ ɜɵɜɨɞɟ ɨɞɧɨɝɨ ɢɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ ɜ ɪɟɦɨɧɬ ɫɨɯɪɚɧɹɥɨɫɶ ɭɫɥɨɜɢɟ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɋɇ. Ⱦɚɧɧɨɟ ɭɫɥɨɜɢɟ 
ɛɵɥɨ ɬɚɤɠɟ ɫɨɛɥɸɞɟɧɨ. 

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

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

-Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ. 
-Ɉɛɦɨɬɤɚ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɜɹɡɢ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ  ɭɫɬɪɨɣɫɬɜ ɩɨɜɵɲɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. 
-ɒɢɧɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 35-220 ɤȼ. 
-Ⱦɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪ. 
-ɉɨɞɫɬɚɧɰɢɹ ɦɟɫɬɧɨɝɨ ɪɚɣɨɧɚ, ɢɦɟɸɳɚɹ ɫɜɹɡɶ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ. 
ɇɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ, ɧɚ ɤɨɬɨɪɵɯ ɜɫɟ ɝɟɧɟɪɚɬɨɪɵ ɜɤɥɸɱɟɧɵ ɩɨ ɫɯɟɦɟ 

ɛɥɨɤɨɜ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɩɢɬɚɧɢɟ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɞɨɥɠɧɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɭɬɟɦ ɭɫɬɪɨɣɫɬɜɚ ɨɬɜɟɬɜɥɟɧɢɣ ɨɬ ɛɥɨɤɚ ɫ ɭɫɬɚɧɨɜɤɨɣ ɜ ɰɟɩɹɯ 
ɷɬɢɯ ɨɬɜɟɬɜɥɟɧɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ. 
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ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɪɚɡɦɟɳɚɟɦ ɨɬɜɟɬɜɥɟɧɢɟ ɤ ɋɇ ɦɟɠɞɭ ɜɵɤɥɸɱɚɬɟɥɟɦ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɦɨɬɤɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɜɹɡɢ 
ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɞɨɩɭɫɤɚɟɬɫɹ, ɟɫɥɢ 
ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ: 

-ɞɨɩɭɫɬɢɦɵɟ ɤɨɥɟɛɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ  ɋɇ ɩɪɢ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɜ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ  ɧɟɨɛɯɨɞɢɦɚ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɪɟɝɭɥɢɪɨɜɨɱɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 

-ɞɨɩɭɫɬɢɦɨɟ ɩɨ ɭɫɥɨɜɢɸ ɫɚɦɨɡɚɩɭɫɤɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɫɭɦɦɚɪɧɨɟ 
ɪɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ 
 ɧɭɠɞ ɢ ɪɟɝɭɥɢɪɨɜɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɜɹɡɢ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ. 
Ⱦɥɹ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɋɇ ɨɫɨɛɨɣ ɝɪɭɩɩɵ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ 

ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɫɢɫɬɟɦ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ ɫɬɚɧɰɢɢ, ɪɚɛɨɬɚ ɤɨɬɨɪɵɯ 
ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɨɯɪɚɧɧɨɫɬɶ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɭɫɥɨɜɢɹɯ ɩɨɬɟɪɢ ɨɫɧɨɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɢɫɬɟɦ ɋɇ, ɞɨɥɠɧɵ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɚɜɬɨɧɨɦɧɵɟ ɧɟɡɚɜɢɫɢɦɵɟ ɢɫɬɨɱɧɢɤɢ – ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɵ.  

Ʉ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɚɦ ɨɫɨɛɨɣ ɝɪɭɩɩɵ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ: 
-ɦɟɯɚɧɢɡɦɵ ɭɩɪɚɜɥɟɧɢɹ ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɛɪɨɫɨɜ ɢ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 

ɡɚɬɜɨɪɨɜ ɜɨɞɨɩɪɢɟɦɧɢɤɚ; 
-ɦɟɯɚɧɢɡɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɬɭɪɛɢɧɧɵɯ ɚɜɚɪɢɣɧɵɯ (ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ) 

ɡɚɬɜɨɪɨɜ; 
-ɦɟɯɚɧɢɡɦɵ ɭɩɪɚɜɥɟɧɢɹ ɡɚɬɜɨɪɚɦɢ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 
-ɲɤɚɮɵ ɭɩɪɚɜɥɟɧɢɹ ɨɩɟɪɚɬɢɜɧɵɦ ɬɨɤɨɦ (ɒɍɈɌ) ɫ ɩɨɞɡɚɪɹɞɧɵɦɢ 

ɚɝɪɟɝɚɬɚɦɢ ɞɥɹ ɩɢɬɚɧɢɹ ɰɟɩɟɣ ɭɩɪɚɜɥɟɧɢɹ ɦɟɯɚɧɢɡɦɨɜ ɨɫɧɨɜɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ 
ɡɚɬɜɨɪɨɜ ɜɨɞɨɩɪɢɟɦɧɢɤɨɜ ɢ ɜɨɞɨɫɛɪɨɫɨɜ. ɒɍɈɌ ɞɨɥɠɧɵ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜ 
ɧɟɡɚɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ ɧɚ ɨɬɦɟɬɤɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ. ȼ ɚɜɚɪɢɣɧɵɯ 
ɭɫɥɨɜɢɹɯ ɩɨɬɟɪɢ ɨɫɧɨɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɢɫɬɟɦ ɋɇ ɲɤɚɮɵ 
ɒɍɈɌ ɞɨɥɠɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɤɥɸɱɚɬɶɫɹ ɧɚ ɩɢɬɚɧɢɟ ɨɬ Ⱦɗɋ; 

-ɷɜɚɤɭɚɰɢɨɧɧɨɟ ɨɫɜɟɳɟɧɢɟ; 
-ɡɚɪɹɞɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ; 
-ɚɝɪɟɝɚɬɵ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ ɫɢɫɬɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɜɹɡɢ, 

ɬɟɥɟɦɟɯɚɧɢɤɢ, Ⱥɋɍ Ɍɉ, ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ ɢ ɞɪ. ɫɢɫɬɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
-ɩɨɠɚɪɧɵɟ ɧɚɫɨɫɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɩɨɠɚɪɧɵɟ ɡɚɞɜɢɠɤɢ, ɨɝɧɟɡɚɳɢɬɧɵɟ ɤɥɚɩɚɧɵ) ɢ ɩɨɠɚɪɧɨɣ 
ɫɢɝɧɚɥɢɡɚɰɢɢ; 

-ɜɟɧɬɫɢɫɬɟɦɵ ɞɵɦɨɩɨɞɚɜɥɟɧɢɹ. 
ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɳɢɬɵ Ɉɋɇ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɢɬɚɧɢɹ ɨɬ ȾȽɍ. 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɧɚ ɧɚɩɪɹɠɟɧɢɢ 

6(10) ɤȼ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɥɟɤɬɧɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
(ɄɊɍ), ɪɚɫɩɨɥɚɝɚɟɦɵɯ ɜ ɧɟ ɡɚɬɚɩɥɢɜɚɟɦɨɣ ɱɚɫɬɢ Ƚɗɋ. ɄɊɍ, ɤɚɤ ɩɪɚɜɢɥɨ, 
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ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɨɞɧɨɣ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɜɵɤɥɸɱɚɬɟɥɟɦ ɧɚ ɞɜɟ ɫɟɤɰɢɢ ɫɢɫɬɟɦɨɣ 
ɲɢɧ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ȺȼɊ. Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɩɢɬɚɟɬɫɹ ɨɬ ɧɟɡɚɜɢɫɢɦɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ.  

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

ȼɵɤɥɸɱɚɬɟɥɢ 6 ɤȼ ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ ɜɵɛɪɚɧɵ ɜɚɤɭɭɦɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ  
Ɉɬɫɟɤ ɫɛɨɪɧɵɯ ɲɢɧ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɞɟɥɟɧ ɩɟɪɟɝɨɪɨɞɤɨɣ ɫ ɩɪɨɯɨɞɧɵɦɢ 

ɢɡɨɥɹɬɨɪɚɦɢ. ȼ ɷɬɨɦ ɨɬɫɟɤɟ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɦɟɳɟɧɵ ɫɛɨɪɧɵɟ ɲɢɧɵ, 
ɡɚɤɪɟɩɥɟɧɧɵɟ ɧɚ ɩɪɨɯɨɞɧɵɯ ɢɡɨɥɹɬɨɪɚɯ, ɢ ɨɬɜɟɬɜɥɟɧɢɹ ɨɬ ɫɛɨɪɧɵɯ ɲɢɧ. 

ɒɤɚɮɵ ɄɊɍ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɡɚɡɟɦɥɹɸɳɢɦɢ 
ɧɨɠɚɦɢ. 

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

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

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

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɤɨɧɤɪɟɬɧɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ); 
-ɭɫɬɪɨɣɫɬɜɨ ȺȼɊ ɨɞɧɨɤɪɚɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚ ɫɟɤɰɢɨɧɧɨɦ ɜɵɤɥɸɱɚɬɟɥɟ; 
-ɡɟɦɥɹɧɭɸ ɡɚɳɢɬɭ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ; ɞɭɝɨɜɭɸ ɡɚɳɢɬɭ; 

ɥɨɝɢɱɟɫɤɭɸ ɡɚɳɢɬɭ ɲɢɧ; 
-ɫɜɟɬɨɜɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ ɩɨɥɨɠɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɜɤɥɸɱɚɹ ɜɵɡɵɜɧɭɸ 

ɪɚɫɲɢɮɪɨɜɵɜɚɸɳɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 
ɍɤɚɡɚɧɧɵɟ ɫɪɟɞɫɬɜɚ ɊɁȺ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɟɪɟɞɚɱɭ ɢɧɮɨɪɦɚɰɢɢ ɜ 

ȺɋɍɌɉ Ƚɗɋ. 
ɋɪɨɤ ɫɥɭɠɛɵ ɄɊɍ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 25 ɥɟɬ. 
ɄɊɍ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɪɚɛɨɬɵ ɛɟɡ ɩɨɫɬɨɹɧɧɨɝɨ 

ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
ɄɊɍ ɞɨɥɠɧɨ ɛɵɬɶ ɪɟɦɨɧɬɧɨɩɪɢɝɨɞɧɵɦ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɜɨɛɨɞɧɵɦ 

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

ȼ ɲɤɚɮɚɯ ɄɊɍ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɛɥɨɤɢɪɨɜɤɢ: 
ɚ) ɛɥɨɤɢɪɨɜɤɚ, ɧɟ ɞɨɩɭɫɤɚɸɳɚɹ ɜɤɥɸɱɟɧɢɟ ɢɥɢ ɨɬɤɥɸɱɟɧɢɟ 

ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɜɵɤɥɸɱɚɬɟɥɟ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ; 
ɛ) ɛɥɨɤɢɪɨɜɤɚ ɦɟɠɞɭ ɪɚɡɴɟɞɢɧɢɬɟɥɟɦ ɢ ɧɨɠɚɦɢ ɡɚɡɟɦɥɟɧɢɹ, ɧɟ 

ɞɨɩɭɫɤɚɸɳɚɹ ɜɤɥɸɱɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɩɪɢ ɜɤɥɸɱɟɧɧɵɯ ɧɨɠɚɯ ɡɚɡɟɦɥɟɧɢɹ 
ɥɢɛɨ ɜɤɥɸɱɟɧɢɟ ɧɨɠɟɣ ɡɚɡɟɦɥɟɧɢɹ ɩɪɢ ɜɤɥɸɱɟɧɧɵɯ ɪɚɡɴɟɞɢɧɢɬɟɥɹɯ; 

ɜ) ɛɥɨɤɢɪɨɜɤɚ, ɧɟ ɞɨɩɭɫɤɚɸɳɚɹ ɩɟɪɟɦɟɳɟɧɢɣ ɜɵɞɜɢɠɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɡ 
ɪɚɛɨɱɟɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɤɨɧɬɪɨɥɶɧɨɟ (ɪɚɡɨɛɳɟɧɧɨɟ), ɚ ɬɚɤɠɟ ɢɡ ɤɨɧɬɪɨɥɶɧɨɝɨ 
ɩɨɥɨɠɟɧɢɹ ɜ ɪɚɛɨɱɟɟ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ 
ɜɵɞɜɢɠɧɨɦ ɷɥɟɦɟɧɬɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ; 
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ɝ) ɛɥɨɤɢɪɨɜɤɚ, ɧɟ ɞɨɩɭɫɤɚɸɳɚɹ ɜɤɥɸɱɟɧɢɹ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɜɵɞɜɢɠɧɨɦ ɷɥɟɦɟɧɬɟ, ɩɪɢ ɩɨɥɨɠɟɧɢɢ ɜɵɞɜɢɠɧɨɝɨ ɷɥɟɦɟɧɬɚ 
ɜ ɩɪɨɦɟɠɭɬɤɟ ɦɟɠɞɭ ɪɚɛɨɱɢɦ ɢ ɤɨɧɬɪɨɥɶɧɵɦ ɩɨɥɨɠɟɧɢɹɦɢ; 

ɞ) ɛɥɨɤɢɪɨɜɤɚ, ɧɟ ɞɨɩɭɫɤɚɸɳɚɹ ɩɟɪɟɦɟɳɟɧɢɹ ɜɵɞɜɢɠɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɡ 
ɤɨɧɬɪɨɥɶɧɨɝɨ ɜ ɪɚɛɨɱɟɟ ɩɨɥɨɠɟɧɢɟ ɩɪɢ ɜɤɥɸɱɟɧɧɵɯ ɧɨɠɚɯ ɡɚɡɟɦɥɹɸɳɟɝɨ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ; 

ɟ) ɛɥɨɤɢɪɨɜɤɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɫ ɞɜɟɪɶɦɢ ɢɥɢ ɫɟɬɱɚɬɵɦɢ 
ɨɝɪɚɠɞɟɧɢɹɦɢ, ɜɵɩɨɥɧɟɧɧɵɦɢ ɜ ɜɢɞɟ ɞɜɟɪɟɣ, ɧɟ ɞɨɩɭɫɤɚɸɳɚɹ ɨɬɤɪɵɜɚɧɢɹ 
ɞɜɟɪɟɣ ɩɪɢ ɜɤɥɸɱɟɧɧɵɯ ɪɚɡɴɟɞɢɧɢɬɟɥɹɯ; 

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

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɧɚɩɪɹɠɟɧɢɢ 0,4 ɤȼ ɨɪɝɚɧɢɡɭɟɬɫɹ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɥɟɤɬɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ 6(10)/0,4 ɤȼ 
(ɄɌɉ ɋɇ), ɪɚɫɩɨɥɚɝɚɟɦɵɯ ɜ ɧɟ ɡɚɬɚɩɥɢɜɚɟɦɨɣ ɱɚɫɬɢ Ƚɗɋ. ɉɨɧɢɠɚɸɳɢɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɄɌɉ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɪɚɡɥɢɱɧɵɦ ɫɟɤɰɢɹɦ ɄɊɍ 6(10) ɤȼ ɢɥɢ ɤ 
ɞɪɭɝɢɦ ɧɟɡɚɜɢɫɢɦɵɦ ɢɫɬɨɱɧɢɤɚɦ ɩɢɬɚɧɢɹ. Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 0,4 
ɤȼ ɭɤɚɡɚɧɧɵɯ ɄɌɉ ɋɇ ɜɵɩɨɥɧɹɸɬɫɹ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɵɦɢ ɫ ȺȼɊ ɢɥɢ ɛɟɡ ɧɟɝɨ. 
ɉɢɬɚɧɢɟ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ 0,4 ɤȼ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ 
ɄɌɉ ɋɇ, ɢɥɢ ɨɬ ɜɬɨɪɢɱɧɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 0,4 ɤȼ (ɫɛɨɪɤɢ, ɲɤɚɮɵ 
ɢ ɞɪ.) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɢ ɬɪɟɛɨɜɚɧɢɣ ɤ 
ɧɚɞɟɠɧɨɫɬɢ ɢɯ ɩɢɬɚɧɢɹ. 

 ɇɚ ɲɢɧɚɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚɩɪɹɠɟɧɢɟ ɞɨɥɠɧɨ 
ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ 100-105 % ɧɨɦɢɧɚɥɶɧɨɝɨ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɛɨɬɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 90-110 % ɧɨɦɢɧɚɥɶɧɨɝɨ 
ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɢɯ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɱɚɫɬɨɬɵ ɩɢɬɚɸɳɟɣ ɫɟɬɢ ɜ ɩɪɟɞɟɥɚɯ ±2,5 % ɧɨɦɢɧɚɥɶɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɛɨɬɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɞɨɥɠɧɚ ɫɨɯɪɚɧɹɬɶɫɹ ɩɪɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɨɬɤɥɨɧɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɞɨ ±10% ɢ ɱɚɫɬɨɬɵ ɞɨ ±2,5 % 
ɧɨɦɢɧɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɩɪɢ ɪɚɛɨɬɟ ɫ ɩɨɜɵɲɟɧɧɵɦ 
ɧɚɩɪɹɠɟɧɢɟɦ ɢ ɩɨɧɢɠɟɧɧɨɣ ɱɚɫɬɨɬɨɣ ɢɥɢ ɫ ɩɨɧɢɠɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɢ 
ɩɨɜɵɲɟɧɧɨɣ ɱɚɫɬɨɬɨɣ ɫɭɦɦɚ ɚɛɫɨɥɸɬɧɵɯ ɡɧɚɱɟɧɢɣ ɨɬɤɥɨɧɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɢ 
ɱɚɫɬɨɬɵ ɧɟ ɩɪɟɜɵɲɚɟɬ 10 %. 

ɋɟɬɶ 0,4 ɤȼ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ. Ⱦɥɹ ɡɚɳɢɬɵ 
ɩɟɪɫɨɧɚɥɚ ɩɢɬɚɧɢɟ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɨɬ ɫɟɬɢ 380/220ȼ ɫ 
ɫɢɫɬɟɦɨɣ ɡɚɡɟɦɥɟɧɢɹ TN-S ɢɥɢ TN-C-S. ɋɢɫɬɟɦɚ TN-C-S ɞɨɩɭɫɬɢɦɚ ɩɪɢ 
ɫɟɱɟɧɢɹɯ ɮɚɡɧɵɯ ɠɢɥ ɤɚɛɟɥɹ ɧɟ ɦɟɧɟɟ 10 ɤɜ. ɦɦ ɞɥɹ ɦɟɞɧɵɯ ɠɢɥ ɢ 16 ɤɜ. ɦɦ ɞɥɹ 
ɚɥɸɦɢɧɢɟɜɵɯ ɠɢɥ (ɞɥɹ ɭɱɚɫɬɤɨɜ ɫɯɟɦɵ ɨɬ ɝɥɚɜɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɳɢɬɚ ɞɨ 
ɜɬɨɪɢɱɧɵɯ ɫɛɨɪɨɤ). 

ɄɌɉ ɜɧɭɬɪɟɧɧɟɣ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɫɨɫɬɨɹɬɶ ɢɡ ɫɢɥɨɜɵɯ ɫɭɯɢɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (Ɋɍ) 0,4 ɤȼ ɢ ɲɢɧɧɵɯ ɦɨɫɬɨɜ. 
ȼ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɫɥɭɱɚɹɯ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɯɟɦɵ ɩɨɞɤɥɸɱɟɧɢɹ ɄɌɉ ɤ ɫɟɬɢ 
6(10) ɤȼ) ɜ ɫɨɫɬɚɜ ɄɌɉ ɞɨɥɠɟɧ ɜɯɨɞɢɬɶ ɜɜɨɞɧɨɣ ɲɤɚɮ ɫ ɜɵɤɥɸɱɚɬɟɥɟɦ 6(10) ɤȼ. 
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Ȼɥɨɤɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɡɚɳɢɬɵ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɊɁȺ. 

ɄɌɉ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɭɫɬɪɨɣɫɬɜɚɦɢ ɊɁȺ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ: 
-ɢɡɦɟɪɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɬɨɤɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɭɱɟɬɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
-ɭɩɪɚɜɥɟɧɢɟ (ɦɟɫɬɧɨɟ ɢ/ɢɥɢ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɧɚ ɜɜɨɞɚɯ ɢ ɫɟɤɰɢɨɧɧɨɦ 

ɚɜɬɨɦɚɬɟ - ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɤɨɧɤɪɟɬɧɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ); 
-ɭɫɬɪɨɣɫɬɜɨ ȺȼɊ ɨɞɧɨɤɪɚɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚ ɫɟɤɰɢɨɧɧɨɦ ɚɜɬɨɦɚɬɟ; 
-ɡɚɳɢɬɭ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 0,4 ɤȼ; 
- ɫɜɟɬɨɜɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ ɩɨɥɨɠɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɚɜɬɨɦɚɬɨɜ, ɜɤɥɸɱɚɹ 

ɜɵɡɵɜɧɭɸ ɪɚɫɲɢɮɪɨɜɵɜɚɸɳɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 
ɍɤɚɡɚɧɧɵɟ ɫɪɟɞɫɬɜɚ ɊɁȺ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɟɪɟɞɚɱɭ ɢɧɮɨɪɦɚɰɢɢ ɜ 

ȺɋɍɌɉ Ƚɗɋ. 
Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɲɤɚɮɵ Ɋɍ 0,4 ɤȼ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɲɤɚɮɨɜ 

ɞɜɭɯɫɬɨɪɨɧɧɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫ ɜɵɞɜɢɠɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ (ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ 
ɜɵɤɥɸɱɚɬɟɥɹɦɢ), ɚ ɬɚɤɠɟ ɫɨ ɫɬɚɰɢɨɧɚɪɧɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɜ ɨɬɫɟɤɚɯ 
ɲɤɚɮɨɜ. Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɚɜɬɨɦɚɬɨɜ ɦɚɫɫɨɣ ɛɨɥɟɟ 30 ɤɝ ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ 
ɄɌɉ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶɫɹ ɬɟɥɟɠɤɚ. 

ɋɪɨɤ ɫɥɭɠɛɵ ɩɨɞɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 25 ɥɟɬ ɩɪɢ ɭɫɥɨɜɢɢ ɡɚɦɟɧɵ 
ɚɩɩɚɪɚɬɨɜ, ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɬɨɪɵɯ ɦɟɧɟɟ 25 ɥɟɬ. 

ɄɌɉ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ ɛɟɡ ɩɨɫɬɨɹɧɧɨɝɨ 
ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 

ɄɌɉ ɞɨɥɠɧɚ ɛɵɬɶ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɚ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɜɨɛɨɞɧɵɦ 
ɞɨɫɬɭɩɨɦ ɤ ɫɛɨɪɨɱɧɵɦ ɟɞɢɧɢɰɚɦ ɢ ɚɩɩɚɪɚɬɚɦ, ɩɨɞɥɟɠɚɳɢɦ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɚ 
ɬɚɤɠɟ ɤɨɦɩɥɟɤɬɨɦ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɢ ɢɧɫɬɪɭɦɟɧɬɚ (Ɂɂɉ). 

ɉɪɢ ɜɵɞɜɢɠɟɧɢɢ ɚɜɬɨɦɚɬɚ ɫɧɚɱɚɥɚ ɞɨɥɠɧɵ ɪɚɡɦɵɤɚɬɶɫɹ ɬɨɤɨɜɟɞɭɳɢɟ 
ɰɟɩɢ, ɚ ɡɚɬɟɦ ɰɟɩɢ ɡɚɡɟɦɥɟɧɢɹ. ɉɪɢ ɞɜɢɠɟɧɢɢ ɚɜɬɨɦɚɬɚ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɨɛɪɚɬɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɤɥɸɱɟɧɢɹ ɰɟɩɢ. 
Ʉɨɧɫɬɪɭɤɰɢɹ ɚɜɬɨɦɚɬɨɜ ɜɵɞɜɢɠɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɯ 
ɮɢɤɫɚɰɢɸ ɜ ɪɚɛɨɱɟɦ ɢ ɤɨɧɬɪɨɥɶɧɨɦ ɩɨɥɨɠɟɧɢɹɯ ɢ ɢɦɟɬɶ ɛɥɨɤɢɪɨɜɤɭ, ɧɟ 
ɩɨɡɜɨɥɹɸɳɭɸ ɜɤɚɬɵɜɚɬɶ ɢɥɢ ɜɵɤɚɬɵɜɚɬɶ ɚɜɬɨɦɚɬ ɜɨ ɜɤɥɸɱɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɋɇ, ɩɟɪɟɪɵɜ ɩɢɬɚɧɢɹ ɤɨɬɨɪɵɯ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɨɬɤɚɡɭ ɜ ɪɚɛɨɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɢɫɬɟɦ, ɜɵɩɨɥɧɹɸɳɢɯ ɡɚɳɢɬɧɵɟ 
ɮɭɧɤɰɢɢ (ɩɨɠɚɪɧɵɟ ɧɚɫɨɫɵ, ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɩɭɬɟɣ ɷɜɚɤɭɚɰɢɢ, ɧɚɫɨɫɵ 
ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɬɭɪɛɢɧ ɢ ɬ.ɩ.), ɤ ɫɧɢɠɟɧɢɸ ɧɚɝɪɭɡɤɢ Ƚɗɋ, 
ɨɬɤɥɸɱɟɧɢɸ ɢɥɢ ɩɨɜɪɟɠɞɟɧɢɸ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɤ ɞɪɭɝɢɦ 
ɧɚɪɭɲɟɧɢɹɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɜɵɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɢɦɟɸɳɢɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɩɢɬɚɧɢɹ. ȼɡɚɢɦɧɨ ɪɟɡɟɪɜɢɪɭɸɳɢɟ ɩɨɬɪɟɛɢɬɟɥɢ (ɧɚɩɪɢɦɟɪ, 
ɞɜɢɝɚɬɟɥɢ Ɇɇɍ) ɞɨɥɠɧɵ ɩɪɢɫɨɟɞɢɧɹɬɶɫɹ ɤ ɪɚɡɧɵɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ 
ɭɫɬɪɨɣɫɬɜɚɦ ɢɥɢ ɫɟɤɰɢɹɦ, ɩɢɬɚɸɳɢɦɫɹ ɨɬ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ. ɉɟɪɟɪɵɜ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
ɨɬ ɨɞɧɨɝɨ ɢɡ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɞɨɩɭɳɟɧ ɥɢɲɶ ɧɚ ɜɪɟɦɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɢɬɚɧɢɹ. 
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Ⱦɥɹ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɯ ɞɚɠɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɩɟɪɟɪɵɜɚ 
ɩɢɬɚɧɢɹ (ɩɨɬɪɟɛɢɬɟɥɢ ȺɋɍɌɉ, ɫɜɹɡɢ), ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɚɝɪɟɝɚɬɵ 
ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ (ȺȻɉ), ɪɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ 
ɫɟɬɢ ɋɇ Ƚɗɋ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ (ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ). 

ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɢɫɬɟɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɨɪɦɚɥɶɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɢ ɭɫɥɨɜɢɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɫɨɨɪɭɠɟɧɢɣ (ɜɟɧɬɢɥɹɰɢɹ, ɨɬɨɩɥɟɧɢɟ, ɞɪɟɧɚɠɧɵɟ ɧɚɫɨɫɵ, ɨɫɜɟɳɟɧɢɟ), 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ ɩɢɬɚɧɢɹ ɢɥɢ ɛɟɡ ɧɟɝɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɨɩɭɫɬɢɦɨɝɨ ɜɪɟɦɟɧɢ 
ɩɟɪɟɪɵɜɚ ɩɢɬɚɧɢɹ. 

ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ 
ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɪɟɦɨɧɬɧɵɯ ɫɥɭɠɛ (ɪɟɦɨɧɬɧɵɟ ɦɚɫɬɟɪɫɤɢɟ, ɥɚɛɨɪɚɬɨɪɢɢ, 
ɯɨɡɹɣɫɬɜɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɬ.ɩ.), ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɛɟɡ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɩɢɬɚɧɢɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬɧɵɯ ɚɩɩɚɪɚɬɨɜ ɜ ɰɟɩɹɯ 0,4 ɤȼ ɥɢɧɢɣ ɩɢɬɚɧɢɹ ɜɬɨɪɢɱɧɵɯ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɜ ɫɟɬɹɯ ɨɫɜɟɳɟɧɢɹ 
ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ (ɚɜɬɨɦɚɬɵ). Ⱥɜɬɨɦɚɬɵ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɡɚɳɢɬɵ ɥɢɧɢɣ, ɩɢɬɚɸɳɢɯ ɜɬɨɪɢɱɧɵɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ, ɞɨɥɠɧɵ ɛɵɬɶ ɫɟɥɟɤɬɢɜɧɵɦɢ, ɚ ɚɜɬɨɦɚɬɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 
ɡɚɳɢɬɵ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, - ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɦɢ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ 
ɜɵɤɥɸɱɚɬɟɥɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɡɚɳɢɬɵ ɫɟɬɟɣ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɋɇ, ɚ 
ɬɚɤɠɟ ɨɲɢɧɨɜɤɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɋɇ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 
ɧɨɦɢɧɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ɫɟɬɢ, ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ɰɟɩɢ, ɬɟɪɦɢɱɟɫɤɨɣ ɢ 
ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɩɪɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. Ʉɪɨɦɟ ɬɨɝɨ, ɤ ɚɩɩɚɪɚɬɚɦ 
ɡɚɳɢɬɵ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: ɞɨɫɬɚɬɨɱɧɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ 
ɦɧɨɝɨɮɚɡɧɵɦ ɢ ɨɞɧɨɮɚɡɧɵɦ ɤɨɪɨɬɤɢɦ ɡɚɦɵɤɚɧɢɹɦ, ɧɚɞɟɠɧɨɟ ɨɬɤɥɸɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɵɯ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɜ ɞɚɧɧɨɣ 
ɰɟɩɢ, ɨɛɟɫɩɟɱɟɧɢɟ ɫɟɥɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɡɚɳɢɬɧɵɯ ɚɩɩɚɪɚɬɨɜ ɫ ɧɢɠɟ- ɢ 
ɜɵɲɟɫɬɨɹɳɢɦɢ ɡɚɳɢɬɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɨɬɞɟɥɶɧɵɯ ɪɟɞɤɢɯ 
ɫɥɭɱɚɹɯ ɜ ɰɟɩɹɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɩɨɞɜɟɪɠɟɧɧɵɯ ɩɟɪɟɝɪɭɡɤɚɦ, ɚɩɩɚɪɚɬɵ ɡɚɳɢɬɵ 
ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɡɚɳɢɬɭ ɨɬ ɩɟɪɟɝɪɭɡɤɢ. ɉɪɢ ɷɬɨɦ, ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɨɬɤɥɸɱɟɧɢɹ ɰɟɩɢ ɩɪɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɩɟɪɟɝɪɭɡɤɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɭɫɤɨɦ ɢ 
ɫɚɦɨɡɚɩɭɫɤɨɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ. 

ɋɯɟɦɚ ɋɇ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɚɦɨɡɚɩɭɫɤ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 
ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɨɞɧɨɝɨ ɢɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ 
ɪɚɛɨɬɵ ȺȼɊ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɩɢɬɚɸɳɢɟ ɄɊɍ 6(10) ɤȼ ɨɬ 
ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɋɇ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɫɥɹɧɵɦɢ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ 
ɜɨɡɞɭɯɚ ɢ ɦɚɫɥɚ (ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɜɢɞɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ Ɇ ɢɥɢ ONAN) 
ɢɥɢ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɜɨɡɞɭɯɚ ɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɦɚɫɥɚ 
(Ⱦ ɢɥɢ ONAF). ɍɤɚɡɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɵ Ɋɉɇ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɩɢɬɚɸɳɢɟ ɄɌɉ ɢɥɢ ɞɪɭɝɢɟ ɧɢɡɤɨɜɨɥɶɬɧɵɟ ɳɢɬɵ ɫ 
ɧɢɡɲɢɦ ɧɚɩɪɹɠɟɧɢɟɦ 0,4 ɤȼ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ, ɞɨɥɠɧɵ 
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ɛɵɬɶ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɭɯɢɦɢ (ɋ ɢɥɢ AN), ɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ - 
ɦɚɫɥɹɧɵɦɢ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɜɨɡɞɭɯɚ ɢ ɦɚɫɥɚ (Ɇ ɢɥɢ ONAN). 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɞɥɹ ɩɢɬɚɧɢɹ ɭɫɬɪɨɣɫɬɜ 
ɭɩɪɚɜɥɟɧɢɹ, ɚɜɬɨɦɚɬɢɤɢ, ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɷɥɟɦɟɧɬɨɜ ɝɥɚɜɧɨɣ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ Ƚɗɋ, ɚ ɬɚɤɠɟ ɩɪɢɜɨɞɨɜ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ (ȺȻɉ), ɫɪɟɞɫɬɜ 
ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɜɹɡɢ, ɧɚɱɚɥɶɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ, 
ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɚɜɚɪɢɣɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɞɥɹ ɷɜɚɤɭɚɰɢɢ ɧɚ Ƚɗɋ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɧɚɩɪɹɠɟɧɢɟɦ 220 ȼ. 

ɇɚ Ƚɗɋ ɦɨɳɧɨɫɬɶɸ ɦɟɧɟɟ 500 Ɇȼɬ ɫ ɈɊɍ(ɁɊɍ) 110-330 ɤȼ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɡɞɚɧɢɹ ɫɬɚɧɰɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɞɧɚ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ. ɉɪɢ ɛɨɥɶɲɢɯ ɪɚɫɫɬɨɹɧɢɹɯ ɦɟɠɞɭ 
ɡɞɚɧɢɟɦ ɫɬɚɧɰɢɢ ɢ ɈɊɍ(ɁɊɍ), ɤɨɝɞɚ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɞɨɩɭɫɬɢɦɵɟ ɧɚɩɪɹɠɟɧɢɹ 
ɧɚ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɚɯ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɜɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ 
ɛɚɬɚɪɟɢ: ɨɞɧɚ - ɜ ɡɞɚɧɢɢ Ƚɗɋ, ɜɬɨɪɚɹ - ɜ ɤɨɪɩɭɫɟ ɭɩɪɚɜɥɟɧɢɹ ɈɊɍ(ɁɊɍ) ɛɟɡ 
ɜɡɚɢɦɧɨɝɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. 

ɇɚ Ƚɗɋ ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 500 Ɇȼɬ ɫ ɈɊɍ(ɁɊɍ) 110-330 ɤȼ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 
ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɚɧɰɢɢ ɢ ɈɊɍ(ɁɊɍ) ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ, ɤɚɤ ɦɢɧɢɦɭɦ, 
ɞɜɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ. Ɇɟɫɬɨ ɢɯ ɭɫɬɚɧɨɜɤɢ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɜɡɚɢɦɧɨɝɨ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɨɟɤɬɨɦ. 

ɇɚ Ƚɗɋ ɥɸɛɨɣ ɦɨɳɧɨɫɬɢ ɫ ɈɊɍ (ɁɊɍ) 500 ɤȼ ɢ ɜɵɲɟ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɜ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɡɞɚɧɢɹ ɫɬɚɧɰɢɢ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɜɟ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ. ɉɪɢ ɛɨɥɶɲɢɯ ɪɚɫɫɬɨɹɧɢɹɯ ɨɬ ɈɊɍ(ɁɊɍ) ɞɨ ɡɞɚɧɢɹ 
ɫɬɚɧɰɢɢ ɧɚ ɈɊɍ(ɁɊɍ) 500 ɤȼ ɢ ɜɵɲɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɜɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ 
ɛɚɬɚɪɟɢ, ɚ ɜ ɡɞɚɧɢɢ ɫɬɚɧɰɢɢ - ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ: ɩɪɢ ɦɨɳɧɨɫɬɢ 
ɦɟɧɟɟ 500 Ɇȼɬ - ɨɞɧɚ, ɚ ɩɪɢ ɦɨɳɧɨɫɬɢ ɛɨɥɟɟ 500 Ɇȼɬ - ɞɜɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ 
ɛɚɬɚɪɟɢ. 

Ɍ.ɤ. ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɢɦɟɟɬ ɦɨɳɧɨɫɬɶ 138 Ɇȼɬ, ɚ ɬɚɤɠɟ ɈɊɍ 
ɧɚɩɪɹɠɟɧɢɟɦ 110 ɤȼ, ɤɨɬɨɪɚɹ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ 
ɡɞɚɧɢɹ Ƚɗɋ, ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɨɞɧɭ ȺɄȻ. 

ȿɦɤɨɫɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɩɨ ɞɥɢɬɟɥɶɧɨɣ 
ɧɚɝɪɭɡɤɟ ɢ ɩɨ ɧɚɝɪɭɡɤɟ ɚɜɚɪɢɣɧɨɝɨ ɪɚɡɪɹɞɚ, ɤɨɬɨɪɚɹ ɜ ɭɫɥɨɜɢɹɯ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ 
ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧɭɬ. ɗɬɚ ɟɦɤɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɜɟɪɟɧɚ ɩɨ ɭɪɨɜɧɸ ɧɚɩɪɹɠɟɧɢɹ 
ɧɚ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɵɯ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɲɢɧɚɯ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɪɢ 
ɫɨɜɩɚɞɟɧɢɢ ɫɭɦɦɚɪɧɨɣ ɬɨɥɱɤɨɜɨɣ ɧɚɝɪɭɡɤɢ (ɫɭɦɦɚ ɬɨɤɨɜ ɩɪɢɜɨɞɨɜ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɬɤɥɸɱɚɟɦɵɯ ɢɥɢ ɜɤɥɸɱɚɟɦɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ) ɢ ɞɥɢɬɟɥɶɧɨɣ 
ɧɚɝɪɭɡɤɢ ɜ ɤɨɧɰɟ ɩɨɥɭɱɚɫɨɜɨɝɨ ɚɜɚɪɢɣɧɨɝɨ ɪɚɡɪɹɞɚ. ȼɟɥɢɱɢɧɚ ɷɬɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 90% ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɧɢɯ ɩɨɦɟɳɟɧɢɹɯ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɜ ɨɞɧɨɦ 
ɩɨɦɟɳɟɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɛɚɬɚɪɟɣ. 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɜ ɧɟ 
ɡɚɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɫɜɟɳɟɧɢɟɦ. 
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ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɡɚɤɪɵɬɵɯ ɢɥɢ ɝɟɪɦɟɬɢɡɢɪɨɜɚɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɚ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɦɟɯɚɧɢɱɟɫɤɚɹ (ɩɪɢɧɭɞɢɬɟɥɶɧɚɹ) ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ 
ɜɟɧɬɢɥɹɰɢɹ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɫɦɟɫɢ ɜɨɞɨɪɨɞɚ ɫ ɜɨɡɞɭɯɨɦ ɜ ɩɨɦɟɳɟɧɢɢ, ɢ ɟɫɬɟɫɬɜɟɧɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɜ ɨɛɴɟɦɟ 
ɨɞɧɨɤɪɚɬɧɨɝɨ ɜɨɡɞɭɯɨɨɛɦɟɧɚ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɢ ɫɜɟɬɢɥɶɧɢɤɢ ɞɨɥɠɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɟ 
ɢɫɩɨɥɧɟɧɢɟ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɩɨ ɭɫɥɨɜɢɸ 
ɢɯ ɨɩɬɢɦɚɥɶɧɨɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ + 20°C ±5°ɋ. 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɜ ɪɟɠɢɦɟ 
ɩɨɫɬɨɹɧɧɨɝɨ ɩɨɞɡɚɪɹɞɚ. ȼ ɤɚɱɟɫɬɜɟ ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɨɥɠɧɵ 
ɩɪɢɧɢɦɚɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɜɵɩɪɹɦɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɛɚɡɟ ɫɬɚɬɢɱɟɫɤɢɯ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɬɪɟɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɨɫɬɨɹɧɧɨɟ. 
ɇɚɩɪɹɠɟɧɢɟ ɩɨɞɡɚɪɹɞɚ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɢɩɭ ɢ ɩɚɪɚɦɟɬɪɚɦ 
ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. ɉɨɞɡɚɪɹɞɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɫɬɚɛɢɥɢɡɚɰɢɸ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫ ɨɬɤɥɨɧɟɧɢɹɦɢ, ɧɟ 
ɩɪɟɜɵɲɚɸɳɢɦɢ 1% ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. Ɇɨɳɧɨɫɬɶ ɢ ɧɚɩɪɹɠɟɧɢɟ 
ɜɵɩɪɹɦɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɦɢ ɞɥɹ ɡɚɪɹɞɚ 
ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨ ɟɦɤɨɫɬɢ, ɪɚɜɧɨɣ 90% ɧɨɦɢɧɚɥɶɧɨɣ, ɜ ɬɟɱɟɧɢɟ ɧɟ 
ɛɨɥɟɟ 8 ɱɚɫɨɜ (ɩɨɫɥɟ ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɩɨɥɭɱɚɫɨɜɨɝɨ ɪɚɡɪɹɞɚ ɛɚɬɚɪɟɢ). Ⱦɥɹ 
ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɞɜɭɯ ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɳɢɬɭ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 
ɇɚ ɳɢɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɞɜɟ ɫɟɤɰɢɢ ɲɢɧ, ɫɨɟɞɢɧɹɟɦɵɟ ɫɟɤɰɢɨɧɧɵɦ 
ɪɭɛɢɥɶɧɢɤɨɦ. ɉɪɢ ɧɚɥɢɱɢɢ ɞɜɭɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɤɚɠɞɚɹ ɢɡ ɧɢɯ ɫ 
ɩɨɦɨɳɶɸ ɫɟɥɟɤɬɢɜɧɵɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɤ ɨɞɧɨɣ 
ɢɡ ɫɟɤɰɢɣ ɲɢɧ ɳɢɬɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. Ʉ ɤɚɠɞɨɣ ɢɡ ɫɟɤɰɢɣ ɬɚɤɠɟ ɩɨɞɤɥɸɱɚɸɬɫɹ 
ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. ɉɪɢ ɧɚɥɢɱɢɢ ɨɞɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, 
ɨɧɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɱɟɪɟɡ ɪɚɡɜɢɥɤɭ ɢɡ ɞɜɭɯ ɫɟɥɟɤɬɢɜɧɵɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ, ɜɤɥɸɱɚɟɦɵɯ ɤɚɠɞɵɣ ɧɚ ɫɜɨɸ ɫɟɤɰɢɸ ɲɢɧ ɳɢɬɚ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ, ɚ ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (ɤɨɬɨɪɵɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɜɚ) - ɤ ɤɚɠɞɨɣ 
ɢɡ ɫɟɤɰɢɣ ɳɢɬɚ. Ʉ ɷɬɢɦ ɠɟ ɫɟɤɰɢɹɦ ɩɨɞɤɥɸɱɚɸɬɫɹ ɥɢɧɢɢ, ɨɬɯɨɞɹɳɢɟ ɤ 
ɩɨɬɪɟɛɢɬɟɥɹɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 

ɇɚ ɤɚɠɞɨɣ ɫɟɤɰɢɢ ɳɢɬɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 
ɫɨɜɪɟɦɟɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ, ɢɦɟɸɳɟɟ ɰɢɮɪɨɜɨɣ ɜɵɯɨɞ ɜ 
ȺɋɍɌɉ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ. ɇɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ ɳɢɬɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɭɫɬɪɨɣɫɬɜɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɡɚɦɵɤɚɧɢɹ ɧɚ 
ɡɟɦɥɸ. Ʉɨɧɬɪɨɥɶ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɲɢɧɚɯ ɫɟɤɰɢɣ ɳɢɬɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɤɨɧɬɪɨɥɶ 
ɬɨɤɚ ɡɚɪɹɞɚ ɢ ɩɨɞɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɧɚ 
ɫɨɜɪɟɦɟɧɧɵɯ ɰɢɮɪɨɜɵɯ ɩɪɢɛɨɪɚɯ, ɢɦɟɸɳɢɯ ɜɵɯɨɞ ɜ ȺɋɍɌɉ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ. 
ɓɢɬ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫɨɛɢɪɚɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɡ ɨɬɞɟɥɶɧɵɯ ɩɚɧɟɥɟɣ ɫ ɡɚɞɧɟɣ 
ɞɜɟɪɶɸ. ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɚɧɟɥɟɣ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫɟɤɰɢɢ ɲɢɧ. Ⱥɩɩɚɪɚɬɭɪɚ 
ɩɟɪɜɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɮɚɫɚɞɧɨɣ ɫɬɨɪɨɧɟ ɩɚɧɟɥɟɣ. Ⱥɩɩɚɪɚɬɭɪɚ 
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ɩɟɪɜɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɨɣɱɢɜɨɣ ɤ ɤɨɪɨɬɤɢɦ ɡɚɦɵɤɚɧɢɹɦ ɜ ɫɟɬɢ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ.  

Ⱥɩɩɚɪɚɬɭɪɚ ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɛɨɤɨɜɵɯ ɫɬɟɧɚɯ 
ɩɚɧɟɥɟɣ. ɋɨɟɞɢɧɟɧɢɟ ɩɚɧɟɥɟɣ ɦɟɠɞɭ ɫɨɛɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɛɨɥɬɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

ɋɪɨɤ ɫɥɭɠɛɵ ɩɚɧɟɥɟɣ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 25 ɥɟɬ ɩɪɢ ɭɫɥɨɜɢɢ ɡɚɦɟɧɵ 
ɚɩɩɚɪɚɬɨɜ, ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɬɨɪɵɯ ɦɟɧɟɟ 25 ɥɟɬ. 

ɓɢɬ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɛɟɡ ɩɨɫɬɨɹɧɧɨɝɨ 
ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 

ɓɢɬ ɞɨɥɠɟɧ ɛɵɬɶ ɪɟɦɨɧɬɧɨɩɪɢɝɨɞɟɧ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɜɨɛɨɞɧɵɦ 
ɞɨɫɬɭɩɨɦ ɤ ɫɛɨɪɨɱɧɵɦ ɟɞɢɧɢɰɚɦ ɢ ɚɩɩɚɪɚɬɚɦ, ɩɨɞɥɟɠɚɳɢɦ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɚ 
ɬɚɤɠɟ ɤɨɦɩɥɟɤɬɨɦ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɢ ɢɧɫɬɪɭɦɟɧɬɚ (Ɂɂɉ). 

Ⱦɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɌɗ,  
ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ 198-242 ȼ. 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɪɢɜɟɞɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ʉɭɛɚɧɫɤɚɹ Ƚɗɋ – 2 ɫɬɚɧɟɬ ɟɳɟ ɨɞɧɢɦ ɤɢɪɩɢɱɢɤɨɦ ɞɥɹ 
ɩɪɨɞɨɥɠɟɧɢɹ ɨɫɜɨɟɧɢɹ Ȼɨɥɶɲɨɝɨ ɋɬɚɜɪɨɩɨɥɶɫɤɨɝɨ ɤɚɧɚɥɚ. ɇɟ ɫɬɨɢɬ ɡɚɛɵɜɚɬɶ, 
ɱɬɨ ɨɧɚ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɤɚɤ ɫɚɦɚɹ ɦɨɳɧɚɹ ɜ ɤɚɫɤɚɞɟ. ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ  

ȼ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
Ʉɭɛɚɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ʉɭɛɚɧɶ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ III  ɤɥɚɫɫɚ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 138 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 424,2 ɦɥɧ. Ʉɜɬ·ɱ. 

Ȼɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
(ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɧɚɩɨɪɵ:  
 ɦɚɤɫɢɦɚɥɶɧɵɣ – 120,8 ɦ; 
 ɪɚɫɱɟɬɧɵɣ – 115,3 ɦ; 
 ɦɢɧɢɦɚɥɶɧɵɣ – 111,3 ɦ. 
 ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ 
ɛɵɥɢ ɉɅȾ140 ɫ D1=2,80 ɦ ɢ ɊɈ170ɚ-ȼ ɫ D1=2,50 ɦ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ 
ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɬɪɟɦɹ ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɊɈ170ɚ-ȼ ɫ 
D1=2,50. 
 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 150 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ȼȽɋ-525/150-20 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 46 Ɇȼɬ.  
 Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 7 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (3 ɟɞɢɧɢɱɧɵɯ 
ɛɥɨɤɚ, 4 ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ) ɈɊɍ 110 ɤȼ – "ɞɜɟ ɫɟɤɰɢɢ ɲɢɧ ɫ 
ɨɛɯɨɞɧɨɣ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ 
ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ: ɌȾɐ–63000/110, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: ɌɋɁ-400/10/0,4, ɞɥɹ 
ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 95/16.   
 ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɉɍɗ. Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɞɟɪɢɜɚɰɢɨɧɧɚɹ, ɛɟɡ ɜɨɞɨɫɥɢɜɧɨɣ 
ɱɚɫɬɢ.  

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
– ɧɚɩɨɪɧɵɣ ɜɨɞɨɩɪɢɟɦɧɢɤ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ; 
– ɧɚɩɨɪɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ. 

 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  
 ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 52 ɦɟɫɹɰɚ;  

– ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,39 ɪɭɛ/ɤȼɬ·ɱ; 
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– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 85114,38 ɪɭɛ./ɤȼɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ʉɭɛɚɧɫɤɨɣ Ƚɗɋ-2 ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 
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ɩɨɥɨɠɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 33-01-2003. – ȼɜɟɞ. 01.01.2013  
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3. Ɇɍ 34-747-76 ɍɤɚɡɚɧɢɹ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɫɬɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 

4. Ɂɚɬɟɟɜɚ, ȿ. ɘ. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ: ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɤ 
ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ / Ⱥ. ɘ. 
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– 114 ɫ. 
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(ɫɬɪɨɢɬɟɥɶɧɚɹ ɱɚɫɬɶ): ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ɘ. ɋ. ȼɚɫɢɥɶɟɜ, Ƚ. Ⱥ. ɉɪɟɬɪɨ. – 
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Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ʉɭɛɚɧɶ ɡɚ ɩɟɪɢɨɞ 1949-
1998 ɝɝ. 

Ɋɚɫɯɨɞɵ ɜ ɦɟɬɪɚɯ ɤɭɛɢɱɟɫɤɢɯ ɜ ɫɟɤɭɧɞɭ 
 Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII 

1 1949 34 49 50 71 83 101 78 56 34 28 31 39 
2 1950 18 20 63 62 80 120 95 61 40 39 17 34 
3 1951 27 36 47 52 69 97 87 68 48 31 27 38 
4 1952 32 37 49 56 95 107 83 59 41 45 26 38 
5 1953 25 35 45 47 61 103 77 50 29 12 12 32 
6 1954 16 21 26 43 54 95 70 51 30 12 16 35 
7 1955 34 36 47 50 59 95 79 56 38 38 37 38 
8 1956 44 45 49 53 67 97 57 59 40 24 19 37 
9 1957 31 36 53 66 72 107 78 56 37 24 32 37 
10 1958 26 36 57 62 65 250 76 53 33 29 26 33 
11 1959 29 36 46 50 78 107 81 61 39 37 30 35 
12 1960 34 39 48 49 58 99 82 56 40 25 18 35 
13 1961 33 37 50 53 56 78 75 67 41 38 34 38 
14 1962 31 44 46 51 63 89 79 48 33 26 15 34 
15 1963 33 37 54 67 80 90 88 61 40 31 23 37 
16 1964 28 36 46 49 124 78 73 57 34 20 18 35 
17 1965 21 35 44 53 111 108 94 60 41 24 20 30 
18 1966 37 40 47 60 70 104 85 57 43 40 43 36 
19 1967 34 37 48 53 71 107 83 64 41 42 40 38 
20 1968 34 48 46 56 67 94 80 57 36 42 33 40 
21 1969 38 47 51 69 158 132 107 80 40 56 47 46 
22 1970 31 35 44 59 181 229 91 64 45 42 50 37 
23 1971 36 37 46 61 73 85 61 53 35 23 43 38 
24 1972 12 21 29 89 99 89 82 59 35 34 32 36 
25 1973 27 36 48 51 60 82 77 59 44 45 57 36 
26 1974 19 21 30 35 84 93 55 54 36 32 23 34 
27 1975 33 36 48 62 134 150 86 62 37 29 42 40 
28 1976 29 35 55 66 131 112 62 58 43 37 64 33 
29 1977 34 37 47 51 129 92 83 59 40 33 18 60 
30 1978 34 17 59 63 131 138 99 45 43 33 30 38 
31 1979 34 37 46 55 113 121 79 52 33 22 36 40 
32 1980 42 38 48 52 118 128 86 75 43 46 30 28 
33 1981 21 25 50 89 118 266 93 67 49 47 43 42 
34 1982 19 32 51 93 132 113 91 61 41 45 58 39 
35 1983 46 37 54 81 112 111 86 59 29 27 22 36 
36 1984 39 38 56 54 88 104 91 60 44 36 38 38 
37 1985 36 37 43 49 87 114 65 64 43 36 31 37 
38 1986 32 36 47 73 75 127 88 60 40 31 27 34 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
№ɩ/ɩ Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII 

39 1987 28 29 53 60 91 94 73 49 31 22 10 37 
40 1988 32 37 49 84 85 102 91 63 42 41 35 36 
41 1989 33 37 47 69 78 79 68 59 34 23 33 35 
42 1990 34 35 47 75 84 95 82 54 35 33 48 47 
43 1991 33 37 47 70 113 116 76 59 39 35 27 38 
44 1992 32 34 26 78 95 106 85 60 37 38 22 37 
45 1993 30 30 42 47 58 73 83 61 41 32 15 34 
46 1994 32 36 44 41 115 122 56 52 22 18 23 38 
47 1995 32 37 48 53 105 107 77 73 45 27 32 33 
48 1996 43 44 51 67 132 137 98 62 48 51 30 45 
49 1997 41 38 49 79 90 92 91 75 51 45 56 38 
50 1998 34 43 59 67 69 85 93 68 45 36 36 37 

 
Ɍɚɛɥɢɰɚ Ⱥ.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Zɧɛ,ɦ Q ɥɟɬɚ, ˏଷ/˔ Q ɡɢɦɵ, ˏଷ/˔ 
463 0 0 
464 7,5 6 
465 17,5 14 
466 32,5 26 

466,5 41 32,8 
467 52,5 42 

467,5 70 56 
468 180 144 

 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Zɜɛ,ɦ V, ˍˏଷ 
580,5 0,00 
583,0 0,16 
585,0 0,38 
587,0 0,72 
587,5 0,85 
588,2 1,00 
589,3 1,35 
590,0 1,61 
591,0 2,00 

 
Ɍɚɛɥɢɰɚ Ⱥ.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ 

Pɪɚɧɠɢɪ, ȼɬ ∆P, Ɇɜɬ ∆t, ɱ ∆ɗ, Ɇɜɬ∙ɱ ∆Pɫɭɦ, Ɇɜɬ 
∆ɗɫɭɦ, 
Ɇɜɬ∙ɱ 

3099 4 1 4 86 86 
3095 33 2 67 37 153 
3062 81 3 243 118 396 
2981 35 4 139 153 536 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.4 

Pɪɚɧɠɢɪ, ȼɬ ∆P, Ɇɜɬ ∆t, ɱ ∆ɗ, Ɇɜɬ∙ɱ ∆Pɫɭɦ, Ɇɜɬ 
∆ɗɫɭɦ, 
Ɇɜɬ∙ɱ 

2946 14 5 68 166 604 
2932 10 6 59 176 663 
2922 23 7 163 200 826 
2899 13 8 104 213 930 
2886 10 9 93 223 1023 
2876 5 10 47 228 1070 
2871 14 11 154 242 1225 
2857 1 12 15 243 1239 
2856 1 13 19 244 1258 
2854 103 14 1443 347 2701 
2751 69 15 1033 416 3734 
2682 92 16 1471 508 5206 
2591 127 17 2152 635 7358 
2464 79 18 1421 714 8779 
2385 29 19 552 743 9332 
2356 63 20 1262 806 10594 
2293 4 21 78 810 10672 
2289 61 22 1343 871 12014 
2228 2 23 52 873 12066 
2226 2226 24 53419 3099 65485 

 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɡɚ ɹɧɜɚɪɶ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

 
 

Ɋɢɫɭɧɨɤ Ȼ.1 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ170 ɚ–ȼ  
 
 



2 

 

ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

ɋɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Ƚɗɋ – ɨɫɨɛɟɧɧɨɫɬɢ ɫɯɟɦ ɢɫɩɨɥɧɟɧɢɹ, ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɚɞɟɠɧɨɫɬɢ

 
Ɋɢɫɭɧɨɤ ȼ.1 – ɋɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
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