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ɋɈɄɊȺЩЁɇɇɕɃ ɉȺɋɉɈɊɌ ɂɇȾɂȽɂɊɋɄɈɃ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ ................................................................................. ɂɧɞɢɝɢɪɤɚ; 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ ............................................................. Ɋɟɫɩɭɛɥɢɤɚ əɤɭɬɢɹ; 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ ..........................................................................Ƚɗɋ; 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ................................................................................... 963ɦ³/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ ........................................................................................ 1269,02 ɦ³/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 0,5% ............................................ 7754 ɦ3/ɫ; 
 0,1% ............................................ 8464 ɦ3/ɫ; 
 0,01% .......................................... 9889 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ ............................................................................................ 300 ɦ³/ɫ; 

5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ................................................................. ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ ............................................................................................... 330 ɦ; 
 Ɏɉɍ ............................................................................................... 331 ɦ; 
 ɍɆɈ .......................................................................................... 319,03 ɦ 
ɜ) ɨɛɴɟɦɵ: 
 ɩɨɥɧɵɣ ........................................................................................................ 30 ɤɦ3; 
 ɩɨɥɟɡɧɵɣ ................................................................................................. 16,55 ɤɦ3; 

6. ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ ............................................................................................. 29,4 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ .................................................................................................... 19,7 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ .............................................................................................. 15,1 ɦ; 

7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: 
 ɭɫɬɚɧɨɜɥɟɧɧɚɹ ......................................................................................... 301 Ɇȼɬ; 
 ɪɚɛɨɱɚɹ .................................................................................................... 286 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ .................................... 1598 ɦɥɧ. ɤȼɬ·ɱ; 

8. Ɋɚɡɦɟɪɵ ɩɥɨɬɢɧɵ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ .................................................... 45 ɦ / 36,75 ɦ; 
ɛ) ɜɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ .................................................................. 296 ɦ / 36,75 ɦ; 
ɜ) ɛɟɬɨɧɧɚɹ ɰɟɧɬɪɚɥɶɧɚɹ ɝɥɭɯɚɹ ..................................................... 12,5 ɦ / 36,75 ɦ; 
ɝ) ɛɟɬɨɧɧɚɹ ɫɬɚɧɰɢɨɧɧɚɹ .....................................................................106 ɦ 36,75 ɦ; 
ɞ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ...................................................... 84 ɦ / 36,75 ɦ; 

9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
9.1. ɉɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ ɢ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɥɢɜ  
ɚ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ (ɩɨɜɟɪɯɧɨɫɬɧɵɣ) ....................... 15 ɨɬɜɟɪɫɬɢɣ ɩɨ 16 ɦ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ (ɝɥɭɛɢɧɧɵɣ) .................................. 4 ɨɬɜɟɪɫɬɢɣ ɩɨ 5 ɦ; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ (ɩɨɜɟɪɯɧɨɫɬɧɵɣ) .................................................................... 296 ɦ; 
ɝ) ɨɛɳɚɹ ɞɥɢɧɚ (ɝɥɭɛɢɧɧɵɣ) .............................................................................. 28 ɦ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ................................................................................ 36,75 ɦ; 

10. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ............................................................................................ ɩɥɨɬɢɧɧɨɟ; 
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ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ................................................................................................... 6; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ.................................................................................... ɝɪɚɧɢɬ; 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ............................ ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ; 
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ .....................................................................ɢɡɨɝɧɭɬɚɹ; 
ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ ............................................................... 15 ɦ; 

11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ....................................................................................ɉɅ30ɚ–ȼ–630; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ .............................................................................ɋȼ-1030/120-68; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ............................................................................... 62 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ...............................................................................88,2 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ....................................................... ɌȾɇ(ɋ)-63000/220-ɍ1; 

12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ...................................................................... 10 ɥɟɬ 8 ɦɟɫɹɰɟɜ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ............................................................... 0,028 ɪɭɛ/ɤȼɬ·ɱ; 
ɜ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ................................................................. 68039,9 ɪɭɛ/Ʉɜɬ.; 
. 
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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. 

Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ ɨɛɥɚɞɚɟɬ ɨɝɪɨɦɧɵɦ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ 
ɩɨɬɟɧɰɢɚɥɨɦ, ɨɞɧɚɤɨ ɫɬɟɩɟɧɶ ɟɝɨ ɨɫɜɨɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ, ɱɟɦ ɜ ɞɪɭɝɢɯ 
ɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ, ɩɪɢɱёɦ ɫɭɳɟɫɬɜɭɟɬ ɡɧɚɱɢɬɟɥɶɧɚɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɟɝɨ 
ɨɫɜɨɟɧɢɹ. ȼ ɬɨ ɜɪɟɦɹ, ɤɚɤ ɞɥɹ ɰɟɧɬɪɚ ɯɚɪɚɤɬɟɪɧɚ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɨɫɜɨɟɧɢɹ 
ɝɢɞɪɨɪɟɫɭɪɫɨɜ (50%), ɜ ɬɚɤɢɯ ɪɟɝɢɨɧɚɯ ɤɚɤ ɋɢɛɢɪɶ ɢ Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɪɟɤ ɨɫɜɨɟɧ ɧɚ 20% ɢ ɧɚ 3% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ 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. 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

 
ɂɧɞɢɝɢɪɤɚ – ɪɟɤɚ ɧɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɟ Ɋɨɫɫɢɢ, ɜ əɤɭɬɢɢ.. Ⱦɥɢɧɚ ɪɟɤɢ – 

1726ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ – 360000 ɤɦ2. 
 
1.1  ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 
1.1.1 Ʉɥɢɦɚɬ  
 
Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ –ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. ɏɚɪɚɤɬɟɪɧɵ 

ɡɢɦɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ − 40°C , ɥɟɬɧɢɟ ɞɨ +14 °C. Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ – 700 
ɦɦ. ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ – 1,6 ɦ/ɫ. 

 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ  
 
Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ɂɧɞɢɝɢɪɤɚ ɡɚ ɩɟɪɢɨɞ 1952-

2001 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ: 
 ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ = ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ ∙ ݐ = ͻ͸͵ ∙ ͵ͳͷ͵͸ͲͲͲ = ͵Ͳ,͵͸ ˍˏଷ; (1.1) 

  
ɝɞɟ  ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɢɡ ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1; 
 .ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ – ݐ  

Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.1, ɧɚ ɪɢɫɭɧɤɟ 1.1 ɢ 1.2. 

 
Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɡɢɦɧɹɹ ɥɟɬɧɹɹ ݖʑʐ, ˏ ܸ, ˍˏଷ ݖʜʐ, ˏ ܳ, ˏଷ/ܿ ݖʜʐ, ˏ ܳ, ˏଷ/ܿ 

300,03 0 300,00 0 300,00 0 

304,88 3 300,27 387 300,27 552 

309,08 6 300,54 732 300,54 1023 

313,15 9 300,81 1023 300,81 1365 

317,07 12 301,08 1257 301,08 1745 

319,48 14 301,35 1509 301,35 2155 

323,53 18 301,62 1843 301,62 2543 

325,80 21 301,89 2132 301,89 2965 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.1 ݖʑʐ, ˏ ܸ, ˍˏଷ ݖʜʐ , ˏ ܳ, ˏଷ/ܿ ݖʜʐ, ˏ ܳ, ˏଷ/ܿ 

328,00 25 302,16 2434 302,16 3456 

328,90 27 302,43 2823 302,43 3976 

330,11 30 302,71 3105 302,71 4436 

330,97 33 302,97 3455 302,97 4932 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
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Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 
1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɉɨ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ 

ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ ɧɟɬ ɡɨɧ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɤɨɧɬɚɤɬɚ.  
ȼ ɨɫɧɨɜɚɧɢɢ ɪɟɤɢ ɂɧɞɢɝɢɪɤɚ – ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ: ɝɪɚɧɢɬ. 
 
1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 
ɋɨɝɥɚɫɧɨ ɋɇɢɉ II -7-81* ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 

ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-97-ɋ) ɪɚɫɱёɬɧɚɹ 
ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ ɫ ɧɚɱɚɥɚ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɚɤ ɭɦɟɪɟɧɧɚɹ 6 ɛɚɥɥɨɜ. Ɏɨɧɨɜɚɹ ɫɟɣɫɦɢɱɧɨɫɬɶ ɞɥɹ ɞɚɧɧɨɣ 
ɦɟɫɬɧɨɫɬɢ ɪɚɜɧɚ 6 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK - 64.  
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2. ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 

2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 

2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 ⎯ ɤɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɨɛɴёɦɨɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɬɚɛɥɢɰɚ 1.1, ɪɢɫɭɧɨɤ 1.1 ɢ 1.2); ⎯ ɷɧɟɪɝɨɫɢɫɬɟɦɚ – ɢɡɨɥɢɪɨɜɚɧɧɚɹ; ⎯ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: 
 ݇𝑁 = ͺ,ͺ;  

 ⎯ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: 
 ∆ℎ = Ͳ,͵;  

 ⎯ ɇɉɍ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ: 
 ʜʞʢ = ͵͵Ͳ ˏ;  

 ⎯ ɪɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ɂɧɞɢɝɢɪɤɚ ɡɚ ɩɟɪɢɨɞ 1940-
1989 ɝɝ. (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1); ⎯ ɬɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Q, ɦ3/ɫ I II  III  IV V VI  VII VIII IX X XI  XII 
Ɍɪɟɛɨɜɚɧɢɹ 

ȼɏɄ 
300 300 300 531 531 531 531 531 531 300 300 300 

ɋɚɧ.ɩɨɩɭɫɤ 150 150 150 150 150 150 150 150 150 150 150 150 
Ɏɢɥɶɬɪɚɰɢɹ 0 0 8 8 8 8 8 8 8 8 8 0 
ɂɫɩɚɪɟɧɢɟ 0 0 0 0 8 25 22 24 10 2 0 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚ
ɧɢɟ 

0 0 -7,5 -7,5 0 0 0 0 0 15 0 0 

 ⎯ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɨɤ (ɩɥɚɤɚɬ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ»). 
 
2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1) ɪɚɫɩɨɥɚɝɚɟɦ ɜ 

ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ Ȼ.1 ɩɪɢɥɨɠɟɧɢɹ Ȼ ɨɩɪɟɞɟɥɹɟɦ 
ɫɥɟɞɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ: 
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݇ = ܳ௡ܳ˔˓ ; (2.1) 

  
ɝɞɟ  ܳ௡ – n-ɵɣ ɱɥɟɧ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ; 
  ܳ˔˓ – ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
௩ܥ  = √Σሺ݇ − ͳሻଶ݊ = √͵,ʹͷͶͷͲ = Ͳ,ʹ͸; (2.2) 

  
ɝɞɟ  ݊ – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɪɹɞɚ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
஼𝑣ߜ  = ͳͲͲ ∙ √ ͳ + ͵ ∙ ʹ௩ଶܥ ∙ ሺ݊ − ͳሻ = ͳͲͲ ∙ √ͳ + ͵ ∙ Ͳ,ʹ͸ଶʹ ∙ ሺͷͲ − ͳሻ = ͳͳ,Ͳͺ%; (2.3) 

  
ɝɞɟ ݊ – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
௦ܥ  = Σሺ݇ − ͳሻଷܥ௩ଷ ∙ ݊ = Ͳ,ͷ͵͹Ͳ,ʹ͸ଷ ∙ ͷͲ = Ͳ,͸ͳ; (2.4) 

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ 

ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
 

஼𝑠ߜ = ͳͲͲ ∙ √͸ ∙ ሺͳ + ͸ ∙ ௩ଶܥ + ͷ ∙ ௦ܥ௩ସሻ݊ܥ = ͳͲͲ ∙  

∙ √͸ ∙ ሺͳ + ͸ ∙ Ͳ,ʹ͸ଶ + ͷ ∙ Ͳ,ʹ͸ସሻͷͲͲ,͸ͳ = ͸͹,ͺ%.  
(2.5) 

 
2.1.3 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ ɢ 
ɦɚɥɨɜɨɞɧɵɣ. ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ 
ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ.  
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Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɦɚɥɨɜɨɞɧɵɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ 
ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 
ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 

 ܲሺ݉ሻ = ௠௡+ଵ ∙ ͳͲͲ ሺ%ሻ;                                                                                 (2.6) 
  

ɝɞɟ ܲሺ݉ሻ – ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ; ݉ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ; 
        ݊ – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 

 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.2. 
Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 90%, ɫɪɟɞɧɟɜɨɞɧɨɝɨ – 50%. 
Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 – Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ 

ɦɟɠɟɧɶ 
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2.1.4 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ɪɚɫɱёɬɧɨɝɨ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 
 ʙʛ = ܳʛܳʛଵଽ଻଻ = ͳʹ͵ͳͷͺ = Ͳ,͹ͺ; (2.7) 

  ʙʞ = ܳʞܳʞଵଽ଻଻ = ʹͷͲʹ͵ͲͶʹ = Ͳ,ͺ͵; (2.8) 

  
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1977 ɝ. 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ɪɚɫɱёɬɧɨɝɨ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ: 
 ʙʛ = ܳʛܳʛଵଽ଼଼ = ͳ͹͵ͳͶͺ = ͳ,ͳ͹; 

 

(2.9) 
 ʙʞ = ܳʞܳʞଵଽ଼଼ = ͵ͳ͵ʹ͵ͲͶʹ = ͳ,Ͳ͵; (2.10) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1988 ɝ. 
Ƚɢɞɪɨɝɪɚɮɵ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɜ ɬɚɛɥɢɰɟ 2.2.  

Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 

Q90%, ɦ3/ɫ 1,56 0,94 0,73 0,63 829 2503 2231 2399 961 201 26,8 2,4 
Q50%, ɦ3/ɫ 1,82 0,74 0,31 0,41 677 3368,42 2993 3023 961 245 39,7 9,7 
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Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

 
Ɉɛɴёɦɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɬɦɟɬɤɚɦ ɇɉɍ ɢ ɍɆɈ, ɧɚɯɨɞɹɬɫɹ ɩɨ ɤɪɢɜɨɣ 

ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (Ɋɢɫɭɧɨɤ 2.2).  ∇ܸʜʞʢ = ͵Ͳ ˍˏଷ;   ∇ܸʢʛʝ = ͳ͵,Ͷͷ ˍˏଷ.  
ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

 ܸ˒ ˑˎˈˊː˞ˌ = ∇ܸʜʞʢ − ∇ܸʢʛʝ = ͵Ͳ − ͳ͵,Ͷͷ = ͳ͸,ͷͷ ˍˏଷ; (2.11) 
 
Ⱦɥɹ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɞɥɹ 

ɷɬɨɝɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɩɨ ɮɨɪɦɭɥɟ: 
ߚ  = ܸ˒ ˑˎˈˊː˞ˌܹ = ͳ͸,ͷͷ͵Ͳ,͵͸ = Ͳ,ͷͷ; (2.12) 

  
ɝɞɟ  ܸ˒ ˑˎˈˊː˞ˌ − ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɮɨɪɦɭɥɚ (2.11);  ܹ̅̅̅̅ˏːˑˆˑˎˈ˕ːˋˌ − ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɱɟɪɟɡ ɫɬɜɨɪ, ɮɨɪɦɭɥɚ (1.1). 
 ɉɪɢɧɢɦɚɟɦ ɝɨɞɨɜɨɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
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2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ                      
ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ 
 
 2.2.1 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 

Ɉɛɥɚɞɚɹ ɪɚɫɱёɬɧɵɦ ɝɢɞɪɨɝɪɚɮɨɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɬɟɪɹɦɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɨɩɪɟɞɟɥɢɦ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ. 
 ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ 
ɪɚɫɯɨɞɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɨɬɟɪɶ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ܳ˒.˄௧ = ܳଽ଴%௧ − ܳ௧˒ − ܳ௧̀ − ܳ௧̠ − ܳ௧ˎ; (2.13) 

  
ɝɞɟ  ݐ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ; 
  ܳଽ଴%௧  – ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.2);  ܳ௧˒ , ܳ௧̀ , ܳ௧̠ , ܳ௧ˎ – ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɩɨɬɪɟɛɥɟɧɢɟ, ɢɫɩɚɪɟɧɢɟ, 

ɮɢɥɶɬɪɚɰɢɹ, ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ (ɬɚɛɥɢɰɚ 2.1). 
ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱёɬɨɦ ɩɨɬɟɪɶ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɤɢ 

ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɤɨɬɨɪɭɸ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ ɇɉɍ ɝɢɞɪɨɭɡɥɚ ɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ. 

Ɇɨɳɧɨɫɬɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɚɧɰɢɟɣ: 
   ܰ௧ = ݇𝑁 ∙ ܳ௧ ∙  ;௧ܪ

 
(2.14) 

ɝɞɟ  ݇𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; ܳ௧ – ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ (ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɩɨ ɮɨɪɦɭɥɟ (2.13) ɢɥɢ 
ɪɚɫɯɨɞ ȼɏɄ); 
 .௧ – ɧɚɩɨɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱёɬɧɨɦɭ ɪɚɫɯɨɞɭܪ  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.3. 
ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 

ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɨɬɪɚɠɟɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1. 
Ɂɚ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ ɤɨɬɨɪɨɦ 

ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɶɲɟ ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ.  

ɇɚɦɟɱɟɧɧɵɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.3. 

 
Ɍɚɛɥɢɰɚ 2.3 – ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Pt, Ɇȼɬ 155 83 35 62 62 157 178 185 93 90 168 196 
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2.2.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ (ɞɚɥɟɟ – ȼɗɊ) ɹɜɥɹɟɬɫɹ 

ɩɨ ɢɡɜɟɫɬɧɵɦ ɪɚɫɱёɬɧɵɦ ɝɢɞɪɨɝɪɚɮɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, 
ɬɪɟɛɨɜɚɧɢɹɦ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɝɨɞɨɜɨɦɭ ɝɪɚɮɢɤɭ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɨɩɪɟɞɟɥɢɬɶ: ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɞɥɹ 
ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɬ.ɟ. ɭɪɨɜɧɹ 
ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ (ɞɚɥɟɟ – ɍɆɈ)), ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. Ɍɚɤ ɠɟ ɧɚ 
ɨɫɧɨɜɟ ȼɗɊ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɵɬɟɫɧɹɸɳɟɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 

Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ∇ʜʞʢ = ʹͲͲ ˏ ɢ ܸː = ͵Ͳ ˍˏଷ. 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
  ܳʒЭʠ௧ = ܳ˒.˄௧ − ܳ˅ˇ˘௧ ; (2.15) 

  
ɝɞɟ  ܳ˒.˄௧  – ɩɨ ɮɨɪɦɭɥɟ (2.13); 
  ܳ˅ˇ˘௧  – ɪɚɫɯɨɞ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ȼɟɥɢɱɢɧɨɣ ܳ˅ˇ˘௧  ɜɚɪɶɢɪɭɟɦ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɭɠɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɪɢɱёɦ 
ɟɫɥɢ ɜɨɞɚ ɛɟɪёɬɫɹ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ – ܳ˅ˇ˘௧  ɢɦɟɟɬ ɡɧɚɤ «ɦɢɧɭɫ». 

Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ Ƚɗɋ ɢ ɩɨɬɟɪɶ 
ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ: 
 ܳʜʐ௧ = ܳʒЭʠ௧ + ܳ௧̠ ; 

 
(2.16) 

Ɋɚɫɯɨɞ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ ɪɚɫɯɨɞɚ, ɡɚɞɚɧɧɨɝɨ ȼɏɄ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɨɫɩɨɥɶɡɭɟɦɫɹ 

ɮɨɪɦɭɥɨɣ: 
 ∆ܸ௧ = ܳ˅ˇ˘௧ ∙  (2.17) ;ݐ

  
ɝɞɟ   ݐ – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɦɟɫɹɰɟ ɪɚɜɧɨɟ 259200 ɫ. 

Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɧɚ ɤɨɧɟɰ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɢɡɜɟɫɬɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ (ɪɢɫɭɧɨɤ 1.2). 

ɉɪɢɧɢɦɚɟɦ ɞɨɩɭɳɟɧɢɟ – ɪɚɫɯɨɞ ɢ ɨɬɦɟɬɤɚ ɇȻ ɜ ɬɟɱɟɧɢɢ ɦɟɫɹɰɚ 
ɩɨɫɬɨɹɧɧɧɵ ɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ ɢɡɦɟɧɹɸɬɫɹ ɦɝɧɨɜɟɧɧɨ ɩɪɢ 
ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ. Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɤɪɢɜɵɦ ɫɜɹɡɢ ɜ ɇȻ (ɬɚɛɥɢɰɚ 2.1), ɢɫɯɨɞɹ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɇȻ. 

ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
௧ܪ  = ʑʐ.˔˓௧ݖ − ʜʐ௧ݖ − ∆ℎ; (2.18) 

  
ɝɞɟ  ݖʑʐ.˔˓௧  – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ ȼȻ; 
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ʜʐ௧ݖ    – ɨɬɦɟɬɤɚ ɇȻ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɪɚɫɯɨɞɭ ɜ ɧɢɠɧɢɣ ɛɶɟɮ; 
  ∆ℎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ (ɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ). 

Ɇɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܰ௧ = ݇𝑁 ∙ ܳ௧ ∙  ௧; (2.19)ܪ

  
ɝɞɟ ܳ௧ – ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɪɚɫɯɨɞɭ ɜɨɞɵ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ, ɧɚɣɞɟɧɧɨɦɭ ɩɨ 
ɮɨɪɦɭɥɟ (2.15); 
 .௧ – ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ, ɧɚɣɞɟɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ (2.18)ܪ     

Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɭɫɥɨɜɢɸ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ ɹɜɥɹɸɬɫɹ: ⎯ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ 
 ˆܰ˃˓ = ʹ͸Ͳ ʛʑ˕; 

 
 ⎯ ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ 

 ∇ʢʛʝ = ͵ͳͻ ˏ;  ⎯ ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 ܸ˒ ˑˎˈˊː˞ˌ = ͳ͸,ͷͷ ˍˏଷ; 
 

 ⎯ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫɭɧɨɤ 2.3). 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 

 
  ɍɱɢɬɵɜɚɟɦ, ɱɬɨ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 2 %, ɚɜɚɪɢɣɧɵɣ 

ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 8%.  ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɧɚ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɩɨɷɬɨɦɭ ɚɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ. 

  Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɤɨɝɞɚ ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ 
ɦɨɳɧɨɫɬɶ.  ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɢɬ: 

 ˖ܰ˔˕ = ͵Ͳͳ ʛʑ˕. 
 

 

2.2.4 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɬɟɦ ɮɨɪɦɭɥɚɦ, ɱɬɨ ɢ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ.  
ɋɪɚɛɨɬɤɭ-ɧɚɩɨɥɧɟɧɢɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɦ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ:  
1.Ɋɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
2.Ɋɚɛɨɬɚ Ƚɗɋ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ.  
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Ɂɚ ɤɨɧɟɱɧɵɣ ɜɚɪɢɚɧɬ ɩɪɢɧɢɦɚɟɦ ɩɟɪɜɵɣ ɫɩɨɫɨɛ, ɜ ɤɨɬɨɪɨɦ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɛɨɥɶɲɟ.   

 Э˔˓.ˏːˑˆˑˎˈ˕ːяя = ͳ,͸͵ͻ ˏˎ˓ˇ ˍʑ˕ · ˚. 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
 3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
  
 3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
 Ⱦɥɹ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ 
ɞɨɩɭɫɬɢɦɵɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 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 
ɜɵɪɚɠɟɧɢɸ: 
 HȽɗɋሺQȽɗɋሻ = ∇ȼȻ(Vɫɪɚɛ) − zɇȻሺQɇȻሻ − ∆h;          (3.1) 

 
ɝɞɟ ߘȼȻሺVɫɪɚɛሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ ɨɬ ɇɉɍ ɞɨ ɍɆɈ;  ݖНȻሺܳНȻሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ;  ∆ℎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,Ͳʹ. 

Ⱦɥɹ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ∇ȼȻ = ∇ɇɉɍ = ͵ʹͻ,Ͷ ɦ, ɞɥɹ ɥɢɧɢɢ ɪɚɫɱɟɬɧɨɝɨ 
ɧɚɩɨɪɚ ∇ȼȻ = ∇ȼȻ˓ = ͵ͳͻ,͹ˏ, ɞɥɹ ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ∇ȼȻ = ∇ɍɆɈ = ͵ͳͷ,ͳ ˏ; 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
- ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ: 
 N˖˔˕.˓˃˔˚ = kN ∙ QʒЭʠ ∙ HʒЭʠ; (3.2) 

 
ɝɞɟ ݇𝑁 −ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

- ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ 
ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 

 QʒЭʠ = QʒЭʠ୫a୶√ʜʒЭʠ√H˓˃˔˚𝑁 ; (3.3) 

 
ɝɞɟ QʒЭʠ୫a୶ − ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɪɚɛɨɬɟ ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ (Ɋɢɫɭɧɨɤ 3.1). 

 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 

ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ 
ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ  
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧ
ɨɣ ɦɨɳɧɨɫɬɢ 

Ƚɗɋ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢ

ɹ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬ

ɢ Ƚɗɋ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢ

ɹ ɩɨ 
ɪɚɫɯɨɞɭ 

ɫɚɧ.ɩɨɩɭɫɤɚ ܳ, ˏଷ/c 
Zʜʐˎ, ˏ Zʜʐˊ, ˏ 

ɇ ɧɩɭ, 
ɦ ܪ, ˏ 

ܳ, ˏଷ/ܿ 
H, ɦ 

ܳ, ˏଷ/c 
H, ɦ 

ܳ, ˏଷ/c 
,ܪ ˏ ܳ, ˏଷ/ܿ 

0 300,0 300,0 29,7 18,7 23,5 30,0 1136 19,5 1734 30 150 
100 300,1 300,1 29,6 18,6 23,4 28,9 1181 19,0 1713 30 150 
200 300,3 300,3 29,4 18,5 23,3 27,7 1230 18,6 1692 30 150 
300 300,4 300,4 29,3 18,3 23,1 26,6 1284 18,1 1670 30 150 
400 300,6 300,6 29,1 18,1 22,9 25,4 1342 17,6 1648 30 150 
500 300,8 300,8 28,9 17,9 22,7 24,3 1405 17,2 1626 30 150 
600 301,0 301,0 28,7 17,7 22,5 23,1 1475 16,7 1604 30 150 
700 301,3 301,3 28,4 17,4 22,3 22,0 1553 16,2 1581 30 150 
800 301,5 301,5 28,2 17,2 22,0 20,8 1639 15,7 1558 30 150 
900 301,8 301,8 27,9 17,0 21,8 19,7 1734 15,3 1534 39 150 
1000 302,0 302,0 27,7 16,7 21,5 
1100 302,3 302,3 27,4 16,4 21,3 
1200 302,5 302,5 27,2 16,2 21,0 

 
 ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 
ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɤɨɬɨɪɨɟ ɢɡɨɛɪɚɠɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 3.1 
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

 
3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
ɋ ɩɨɦɨɳɶɸ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɜɟɥɢɱɢɧɵ: 
- ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ H˓ = ͳͻ,͹ ˏ; 
- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫i୬ = ͳͷ,ͳ ˏ; 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫a୶ = ʹͻ,Ͷ ˏ; 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ୫a୶ = ͳ͹͵ͷ ˏଷ ˔⁄ ; 
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; 

2. Ɉɬɧɨɲɟɧɢɟ Hmin/Hmax = ͳͷ,ͳ/ʹͻ,Ͷ = Ͳ,ͷͳ. ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ 
ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ. 

14.0

19.0

24.0

29.0

0.0 300.0 600.0 900.0 1200.0 1500.0 1800.0

Zɜɛ,ɦ

Qɝɷɫ,ɦ3/ɫ

ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ 
ɩɪɨɩɭɫɤ,ɫɩɨɫɨɛ

Zɜɛ,ɦ

Zɧɛ,ɦ

Qmin

ɨɝɪ. ɉɨ Nɭɫɬ

Zɜɛ1(ɪ)

QmaxQɦɢɧ=150 ɦ3/ɫ

Hmax=29,4ɦ

Hɪɚɫɱ=19,7ɦ

Hmin=15,1ɦ

Qmax=1735 ɦ3/ɫ
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 3. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ 
ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
 Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ  ɉɅ30ɚ-ȼ ɢ ɉɅ30ɛ-ȼ 

ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ30ɚ - ȼ ɢ ɉɅ30ɛ - ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ  
ɬɚɛɥɢɰɟ 3.2 

 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ ʞʚ͵Ͳ˃ − ʑ ʞʚ͵Ͳ˄ − ʑ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ H୫a୶ , ˏ 30 30 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ H୫i୬/H୫a୶ 0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜ. ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ n୍୭′ , ˏˋː−ଵ 126 130 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ Q୍୭′ , ˎ/˔ 0,89 1 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηˏ୭ 0,912 0,911 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Q୍୫a୶′ , ˎ/˔ 1,77 1,99 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ ˒˓ˋ Q୍୫a୶′  1 1 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɊɄ Dଵˏ , ˏ 0,46 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hˏ , ˏ 4 8 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɩɪɢ ɢɫɩɵɬɚɧɢɢ tˏ, ℃ 5 21 

 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɬɭɪɛɢɧɵ ПЛ ͵Ͳɚ − ȼ ɧɚɦɟɱɚɟɦ 

ɪɚɫɱёɬɧɭɸ ɬɨɱɤɭ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ݊ூ௢௣௧′  ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 
ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ܳଵ˓′ = Ͳ,ͺͻ ˏଷ ˔ ⁄ . Ɍɚɤ ɠɟ 
ɧɚɦɟɱɚɟɦ ɪɚɫɱёɬɧɭɸ ɬɨɱɤɭ ɞɥɹ ПЛ ͵Ͳɛ − ȼ, ɩɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ  ܳଵ˓′ =ͳ,ʹͶ ˏଷ ˔⁄ . 

 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

             η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − εሻ + ε ∙ √DభˏDభ5 √ʜˏʜN˓భబ √νːνˏ5 ); 
(3.4) 

 
ɝɞɟ 𝜂ˏ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 
ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ  
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ; ܦଵˏ– ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ;  ܦଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ;  ܪˏ – ɧɚɩɨɪ ɧɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɟ; ܪ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ߥʜ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣ  
ɝɢɞɪɨɬɭɪɛɢɧɵ; 
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 .ʛ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵߥ
Ⱦɥɹ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɝɢɞɪɨɬɭɪɛɢɧ 0,75 = ߝ. Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ 

ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ. 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɤɢ ɂɧɞɢɝɢɪɤɚ - ݐʜ = 5(℃), ɩɨ ɫɩɪɚɜɨɱɧɵɦ 
ɞɚɧɧɵɦ: ߥʜ = 1,3∙ͳͲ଺ ( ˏଶ ˔⁄ ). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
  ˃ܰ∗ = ͻ,ͺͳ ∙ ଵଶܦ ∙ ܳଵ′ ∙ ˓ܪ ∙ ∙,˓ܪ√ 𝜂˕ ∙ 𝜂ˆ;    (3.5) 

 
ɝɞɟ ܳଵ′ −ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;  𝜂ˆ −ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɟɧɟɪɚɬɨɪɚ 
(ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 𝜂ˆ = Ͳ,ͻ͹). 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.6: 
             ܼ˃ = ˖ܰ˔˕˃ܰ ; (3.6) 

 
ɝɞɟ N˖˔˕ = ͵Ͳͳ Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 
ɍɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
             ˃ܰ = ˖ܰ˔˕ܼ˃ ; (3.7) 

 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 
              ݊௖∗ = ݊௣′ ∙ ݌∆√ ∙ ଵܦ˓ܪ ; (3.8) 

 
ɝɞɟ ݊௣′ − ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ Ƚɍɏ; ∆݌ = 𝜂ˆ𝜂ˏ– ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 
ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ 
ɢɡɜɟɫɬɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ. 

ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ 
ɬɭɪɛɢɧɵ ܪ୫a୶, ܪ˓ ɢ ܪ୫i୬, ɧɚɯɨɞɹɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 
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            ݊ூ௠௔௫′ = ݊௖ ∙ ௠௔௫ܪ√ଵܦ ∙ ݌∆ ; (3.9) 

             ݊ூ˓′ = ݊௖ ∙ ௣ܪ√ଵܦ ∙ ݌∆ ; (3.10) 

             ݊ூ௠𝑖௡′ = ݊௖ ∙ ௠𝑖௡ܪ√ଵܦ ∙  (3.11) .݌∆

 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɪɨɜɨɞɢɦ ɥɢɧɢɢ ݊௠௔௫′ , ݊′˓ , ݊୫i୬′ . Ɉɩɪɟɞɟɥɹɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ 

ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚ ɥɢɧɢɢ ݊′˓  ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ, ɱɬɨɛɵ 
ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ: 

            Qூ′ ∙ η˕ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ௣ܪ ∙ ௣ܪ√ ∙ 𝜂ˆ. (3.12) 

 
ɉɪɚɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ ɩɪɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɟɝɨ 

ɩɚɪɚɦɟɬɪɚɯ, ɚ ɥɟɜɚɹ ɱɚɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ூ ɪ, 
ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′ூ ∙ 𝜂Ɍ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɥɢɧɢɸ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ ݊ʜ௠𝑖௡′ , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ  ܪ௠௔௫, ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɥɹɹ ɜ ɜɵɲɟɭɤɚɡɚɧɧɨɟ ɭɪɚɜɧɟɧɢɟ ɜɦɟɫɬɨ ܪ𝑁˓ ɧɚɩɨɪ ܪ௠௔௫, ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɢ ɫɨɟɞɢɧɹɟɦ ɟɟ ɫ ɪɚɫɱɟɬɧɨɣ.  

Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɩɟɪɟɫɱɢɬɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ 
ɧɚɩɨɪɚ ܪ௠௔௫ɢ ܪ௠𝑖௡ ɩɨ ɮɨɪɦɭɥɚɦ (3.13) ɢ (3,14): 

           Qூ′ = ܳ௠𝑖௡ܼa ∙ Dଵଶ ∙ √∆p ∙ ௠௔௫ܪ .  (3.13) 

           Qூ′ = ܳ௠𝑖௡ܼa ∙ Dଵଶ ∙ √∆p ∙   .௠𝑖௡ܪ
 

(3.14) 

3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 

3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 
Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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ʟ.ʙܼߘ              =  ܼː˄ሺܳː˄ሻ  +  (3.15) ;ݏܪ
 
ɝɞɟ ܼː˄ሺܳː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳː˄  ݏܪ – ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ. 
 ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ, ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
– ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ 
ɧɚɩɨɪɟ; 
– ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ 
ɧɚɩɨɪɟ; 
– ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ  

ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
             ʜ௦ = ʑ − ∇௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ∆ܼ˘.˒ˎ; (3.16) 

 
ɝɞɟ B = 10,33 ɦ ɜɨɞ.ɫɬ. - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ∇ܼː˄ሺܳː˄ሻ-ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; 

1,5 - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɤɚɜɢɬɚɰɢɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɤ ɧɚɬɭɪɧɨɣ; 

 σ - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; ∆ܼ˘.˒ˎ - ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɞɥɹ ɉɅ ɬɭɪɛɢɧ∆ܼ˘.˒ˎ= 0. 

ɉɪɟɠɞɟ ɱɟɦ ɧɚɣɬɢ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞ 
ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɟɝɨ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ: 
             ܳ = ܳ ∙ ଶܦ ∙ ܼ˃ ∙ ݌∇√ ∙  (3.17) ;ܪ

 
ɝɞɟ ܳ   - ɪɚɫɯɨɞ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɨɬɚɯ ɜɪɚɳɟɧɢɹ ɜ ɬɨɱɤɟ ɧɚ Ƚɍɏ.  ܦଶ - ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ. 

 ܼɚ - ɱɢɫɥɨ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ;  ∆˓ = η˕ηˏ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 

ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ; 
 ɇ-ɧɚɩɨɪ (ɦɚɤɫɢɦɚɥɶɧɵɣ, ɦɢɧɢɦɚɥɶɧɵɣ, ɪɚɫɱɟɬɧɵɣ). 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 
 

Ɍɚɛɥɢɰɚ 3.3 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
Ɍɢɩ ɬɭɪɛɢɧɵ  D1, ɦ Za,ɲɬ nc,ɨɛ/ɦɢɧ Na,Ɇȼɬ Hs1, ɦ Hs2, ɦ Hs3, ɦ 
ɉɅ30ɚ-ȼ-630 0,95 6,3 6 88,2 50,17 -2,55 -6,31 -0,94 
ɉɅ30ɛ-ȼ-600 0,93 6 6 100 50,17 -5,32 -7,29 3,54 
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Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɝɢɞɪɨɬɭɪɛɢɧɭ ɉɅ30ɚ-ȼ-630. 
Ɍɭɪɛɢɧɚ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɩɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɨɤɚɡɚɬɟɥɟɣ: 
-ɧɚɢɦɟɧɶɲɢɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɤɭɪɟɧɬɧɨɣ 

 ɬɭɪɛɢɧɨɣ (ɗɤɨɧɨɦɢɹ ɧɚ ɦɚɬɟɪɢɚɥɟ); 
-ɭɞɨɜɥɟɬɜɨɪɹɸɳɚɹ ɭɫɥɨɜɢɸ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ (ɷɤɨɧɨɦɢɹ ɧɚ 

ɩɪɨɜɟɞɟɧɢɢ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ); 
-ɜɵɫɨɤɨɟ ɡɧɚɱɟɧɢɟ ɄɉȾ ɜ ɨɩɬɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɢ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; 
-ɨɩɬɢɦɭɦ ɄɉȾ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɪɚɫɩɨɥɚɝɚɟɬɫɹ 

ɦɟɠɞɭ ɥɢɧɢɹɦɢ ݊ூ௣′  ɢ ݊ூ௠𝑖௡′ ; 
-ɤɚɜɢɬɚɰɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɢɦɟɧɶɲɢɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɤɭɪɟɧɬɧɨɣ 

ɬɭɪɛɢɧɨɣ (ɉɪɨɞɥɟɧɢɟ ɫɪɨɤɚ ɫɥɭɠɛɵ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ). 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱёɬ ɜɟɞёɬɫɹ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɭɪɛɢɧɵ ɉɅ30ɛ-ȼ-630. 

ȿё ɪɚɛɨɱɚɹ ɡɨɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ ɧɚ ɪɢɫɭɧɤɟ 1. 
 

3.3 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 = ௔ܰܿݏ݋𝜑 = ͷͲ,ͳ͹Ͳ,ͺ = ͸ʹ,͹ͳ ʛʑ ∙ ʏ; (3.18) 

 
ɝɞɟ cosφ - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦɵɣ cosφ = Ͳ,ͺ ÷ Ͳ,ͻͷ. 

ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɟɧɟɪɚɬɨɪɚ: 
݌             = ͸ͲͲͲ݊௖ = ͸ͲͲͲͺͺ,ʹ = ͸ͺ; (3.19) 

 
ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1030/120-68 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 
 

 

Ɍɚɛɥɢɰɚ 3.4 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1030/120-68 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ ɆȼȺ 61 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Pɧɨɦ Ɇȼɬ 49,6 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos𝜑 ɨ.ɟ. 0,8 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 10,5 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 3,4 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.4 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 88,2 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ Xd ɨ.ɟ. 0,74 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X’d ɨ.ɟ. 0,28 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ Xd” ɨ.ɟ. 0,22 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ Ɍɢɪɢɫɬɨɪɧɚɹ ɧɟɡɚɜɢɫɢɦɚɹ (ȼ ɢ ɉȼ) 
 

3.4 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧ. ȿё ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴёɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ 
ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɫɩɪɚɜɨɱɧɨɦ ɩɨɫɨɛɢɢ 
«Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ», 
ɱɚɫɬɶ 1, ɫɬɪ. 144 [2] ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ Ɇɇɍ: 

Ɇɇɍ-10,1/1-40-12,5-2 – ɷɬɨ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ 
ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 10,1 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ 1 ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 
4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ ȽȺ 10,1/1-40, ɢɦɟɸɳɢɦ 
ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 12,5 ɦ3 ɫ 2 ɧɚɫɨɫɚɦɢ. 

 
 
 
 
 
 
 



 

4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
 4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
 ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ, ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ 
ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɜɟɞɶ ɨɬ ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, 
ɭɞɨɛɫɬɜɨ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɲɟɝɨ 
ɪɚɫɲɢɪɟɧɢɹ. 
 ȼɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɜɨɫɬɨɤɚ ɛɭɞɭɬ 
ɨɛɟɫɩɟɱɢɜɚɬɶ Ʌɗɉ, ɫɨɟɞɢɧɹɸɳɢɟ Ƚɗɋ ɫ ɩɨɞɫɬɚɧɰɢɟɣ ɜ ɩ.ɋɨɛɨɥɨɯ. 
 ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɯɟɦɵ, ɩɟɪɜɵɦ ɞɟɥɨɦ ɭɬɨɱɧɹɟɬɫɹ ɬɢɩ ɷɧɟɪɝɨɛɥɨɤɚ. 
ɋɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ ɧɚ ɪɢɫɭɧɤɚɯ 4.1 ɢ 4.2. 
 

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ 

 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ 
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4.2 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɬɢɩɚ, 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɚ. 
 Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɛɥɨɤɚ ɜ ɫɟɬɶ ɛɟɡ 
ɭɱɟɬɚ ɦɨɳɧɨɫɬɢ, ɪɚɫɯɨɞɭɟɦɨɣ ɧɚ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɢ ɚɝɪɟɝɚɬɧɵɟ ɧɭɠɞɵ. 
 Ɋɚɫɫɱɢɬɚɟɦ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ. 
ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɭɱɢɬɵɜɚɹ ɪɚɛɨɬɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɧɟɞɨɝɪɭɡɨɦ, ɜ 
ɤɚɬɚɥɨɝɟ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɟɦ ɩɨɞɯɨɞɹɳɢɣ 
ɜɚɪɢɚɧɬ.  
 S˕.˄. = ʟʒ ːˑˏ − ʟ˔.ː.cos 𝜑 = Ͷͻ,͸ − ሺͶͻ,͸ ∙ Ͳ,ͲͳሻͲ,ͺͲ = ͸ͳʛʑʏ ; (4.1) 

 
ɝɞɟ  cos 𝜑 – ɧɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ.; 
        Pɫ.ɧ. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
 ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɤɚɬɚɥɨɝɚ ɜɵɛɢɪɚɟɦ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɢɩɚ ɌȾɇ(ɋ)-63000/220-ɍ1. ȿɝɨ ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 4.1. 
 
Ɍɚɛɥɢɰɚ 4.1 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɊȾɇ(ɋ)-63000/220-ɍ1 Sːˑˏ, ɆȼȺ Uʑʜ, ɤȼ Uʜʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% 

63 242 10,5 11,5 265 70 0,5 
 
 Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɫɯɟɦɟ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ: 
             S˕.˄. = ʹ ∙ ʟʒ ːˑˏ − ʟ˔.ː.cos 𝜑 = ʹ ∙ Ͷͻ,͸ − ሺͶͻ,͸ ∙ Ͳ,ͲͳሻͲ,ͺͲ = ͳʹʹ ʛʑʏ ; (4.2) 

 
 ɋɧɨɜɚ ɨɛɪɚɳɚɟɦɫɹ ɤ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɢ 
ɜɵɛɢɪɚɟɦ ɨɬɬɭɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɢɩɚ ȺɌȾɐɌɇ-125000/220, ɩɚɫɩɨɪɬɧɵɟ 
ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ȺɌȾɐɌɇ-125000/220 Sːˑˏ, ɆȼȺ Uʑʜ, ɤȼ Uʜʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% 

125 242 10,5 11 315 90 0,11 
 

4.3 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 

 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɭɪɛɢɧɵ. 
ɂɫɯɨɞɹ ɢɡ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ, ɩɨɞɯɨɞɢɬ ɬɢɩ ɋȼ-1030/120-68. ɉɚɪɚɦɟɬɪɵ ɷɬɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 



33 
 

 
Ɍɚɛɥɢɰɚ 4.3 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1030/120-68 Sːˑˏ, ɆȼȺ ܲː ˑˏ, Ɇȼɬ cos 𝜑 ːܷˑˏ, ɤȼ ܫːˑˏ, ɤȺ xd′′ xd′ xd η 

62 49,6 0,8 10,5 3,4 0,2 0,28 0,74 0,976 
 
4.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ 1% ɨɬ ɦɨɳɧɨɫɬɢ ɜɫɟɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ: 
              S˔.ː. = Ͳ,Ͳͳ ∙ ̟ܲ ˔˕ = Ͳ,Ͳͳ ∙ ʹͶͻ,͸ = ʹͷͲͲ ˍʑʏ ; (4.3) 
 
 ȼ ɷɥɟɤɬɪɨɧɧɨɦ ɤɚɬɚɥɨɝɟ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɤɨɦɩɚɧɢɢ «ɋɥɚɜɗɧɟɪɝɨ» 
ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɢɩɚ ɌɋɁ-3150/10,5-ɍ3 ɜ ɤɨɥɢɱɟɫɬɜɟ 3 ɷɤɡɟɦɩɥɹɪɨɜ ɫ 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɩɚɫɩɨɪɬɧɵɦɢ ɞɚɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 4.4. 
 
Ɍɚɛɥɢɰɚ 4.4 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-3150/10,5-ɍ3 Sːˑˏ, ɤȼȺ Uʑʜ, ɤȼ Uʜʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% 

3150 10,5 6,3 6,7 27 6 0,7 
 

4.5 Ɋɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 

 ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɥɟɞɭɟɬ ɪɟɲɢɬɶ ɜɨɩɪɨɫ ɫɜɹɡɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ. Ⱦɥɹ ɷɬɨɝɨ ɨɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ 
ɨɬɯɨɞɹɳɢɯ ɨɬ ɫɬɚɧɰɢɢ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ: 
 ݊௪ = ̟ܲ ˔˕ − ̝ܲ .˄.ܲː ˃˕ · ߜݏ݋ܿ݇ + ͳ = ʹͻ͹,͸ − ʹ,ͷͳ͵ͷ · ͳ,ʹͲ,ͺ + ͳ = ͵; (4.4) 

  
ɝɞɟ ܲ˒ ˓ˈˇ. = 135 – ɩɪɟɞɟɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɥɢɧɢɢ 220 ɤȼ, Ɇȼɬ; 
      k = 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ȼɅ 220 ɤȼ. 
 Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɚɟɦ ɪɚɛɨɱɢɣ ɬɨɤ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɨɞɧɭ ɥɢɧɢɸ: 
.˄˃˓ܫ               = ܵ˔˖ˏ√͵ · ݊ˎ · ːܷˑˏ = ͵͹ʹ√͵ · ͵ · ʹʹͲ · Ͳ,ͺ · ͳͲ−ଷ = ͵ͳͶ ʏ; (4.5) 

 
 ɂɫɩɨɥɶɡɭɹ ɪɚɛɨɱɢɣ ɬɨɤ, ɜɵɱɢɫɥɢɦ ɬɨɤ ɪɚɫɱɟɬɧɵɣ: 
.˚˔˃˓ܫ  = ௧ߙ ∙ 𝑖ߙ ∙ .˄˃˓ܫ   = ͳ,Ͳͷ ∙ ͳ ∙ ͵ͳͶ = ͵ʹͻ ʏ; (4.6) 
  
ɝɞɟ ߙ௧ = 1,05 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɱɚɫɨɜ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɢ; 
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 .𝑖 = 1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɷɬɚɩɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚߙ      
 ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱɟɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ɬɢɩɚ Ⱥɋ-330/39, 
ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6 
 
Ɍɚɛɥɢɰɚ 4.6 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɨɜɨɞɚ Ⱥɋ-300/39 

ɋɟɱ. ɠɢɥɵ, ɦɦ ɋɟɱ. ɫɟɪɞɟɱɧɢɤɚ, ɦɦ ݎ଴.˖ˇ., Ɉɦ/ɤɦ ܺ଴.˖ˇ., Ɉɦ/ɤɦ ܫˇˑ˒, Ⱥ 
300 30 0,0958 0,42 710 

 
ɉɪɨɜɟɪɢɦ ɩɪɨɜɨɞ ɧɚ ɧɚɝɪɟɜ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ ɥɢɧɢɢ: 

.˅˃.˒ܫ              = ܵ˔˖ˏ√͵ · ሺ݊ˎ − ͳሻ · ːܷˑˏ = ͵͹ʹ√͵ · ʹ · ʹʹͲ · Ͳ,ͺ = ͷͲͳʏ; (4.7) 

 
 Ɍ.ɤ. ܫ > .˅˃.˒ܫˇˑ˒., ɨɤɧɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɜɵɛɪɚɧɧɵɣ ɬɢɩ ɩɪɨɜɨɞɚ. 

 
4.6 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɪɚɫɱɟɬɚ 
 
4.6.1 Ɋɚɫɱёɬ ɡɚɬɪɚɬ ɧɚ ɫɯɟɦɭ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ 
 

 ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɄɊɍɗ: 
ˠଵ˖˓ˍܭ              = ݇˔˕ ∙ ݊˅ ∙ ݇я˚ = ʹ,ͳ ∙ ͺ ∙ ͳ͹ͺͲͲ = ʹͻͻͲͶͲ ˕˞˔. ˓˖˄; (4.8) 
 
ɝɞɟ ݇˔˕ = 2,1 – ɫɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɢɦɨɫɬɢ; 

   ݊ ˅ = 8 – ɤɨɥɢɱɟɫɬɜɨ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɫɯɟɦɟ. 
 Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɚɟɦ ɩɨɥɧɭɸ ɫɬɨɢɦɨɫɬɶ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ: 
ܭ  = ݊˕˓ ∙ ˓˕ܭ + ݊˕˔ː ∙ ː˔˕ܭ +  ˠଵ; (4.9)˖˓ˍܭ
  
ɝɞɟ ݊˕˓ = 6 – ɤɨɥɢɱɟɫɬɜɨ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɫɯɟɦɟ; 
      ݊˕˔ː = 3 – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
ܭ              = ͸ ∙ ͹ͷͲͲͲ + ͵ ∙ ʹ͸ͻͲ + ʹͻͻͲͶͲ = ͹ͷ͹ͳͳͲ ˕˞˔. ˓˖˄;   
 
 ȼɪɟɦɹ ɧɚɢɛɨɥɶɲɢɯ ɩɨɬɟɪɶ ɞɥɹ ɝɪɚɮɢɤɚ ɫ ɜɵɪɚɠɟɧɧɵɦ ɦɚɤɫɢɦɭɦɨɦ: 
          𝜏 = ͺ͹͸Ͳ ∙ (Ͳ,ͳʹͶ + ௠ܶ௔௫ͳͲସ ) = ͺ͹͸Ͳ ∙ (Ͳ,ͳʹͶ + ͶͲͲͲͳͲସ ) = ͶͷͻͲ ˚;  

(4.10) 
 
ɝɞɟ  ܶ ௠௔௫ = 4000 – ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ. 
 ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɥɢɧɢɹɯ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ: 
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ܣ∆            = ቆ∆̱ܲ݊˕˓ ∙ 𝜏 + ݊˕˓ ∙ ∆ܲ̆ ˘ ∙ ͺ͹͸Ͳቇ + ͳ݊௪ (ܵˍ˓˖ˠːܷˑˏ)ଶ ∙ .ˇ˖.௢ݎ ∙ ˎ˅ܮ ∙ 𝜏; (4.11) 

 
ɝɞɟ  ݎ௢.˖ˇ. = 0,087 – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ, Ɉɦ/ɤɦ. 
ܣ∆  = ሺʹ͸ͷ ∙ ͶͷͻͲ + ͹Ͳ ∙ ͺ͹͸Ͳሻ + ͳ͵ ∙ (͵͹ʹʹʹͲ)ଶ ∙ ͹,͸ ∙ ͶͷͻͲ = = ͳͺ͸ͳ͹͵͵ ˍʑ˕ ∙ ˚; 
 

ɂɡɞɟɪɠɤɢ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ʗ = ܣ∆ ∙ ʢˑ = ͳͺ͸ͳ͹͵͵ ∙ ʹ,͸ͳ = Ͷͺ͸ͻ ˕˞˔. ˓˖˄;  (4.12) 
 
ɝɞɟ  ʢˑ = 2,61 – ɨɞɧɨɫɬɚɜɨɱɧɵɣ ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ əɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ. 
 ȼ ɡɚɤɥɸɱɟɧɢɟ ɪɚɫɫɱɢɬɚɟɦ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɯɟɦɵ: 
 ʖ = ʙ ∙ ʔː + ʗ = Ͳ,ͳͷ ∙ ͹ͷ͹ͳͳͲ + Ͷͺ͸ͻ = ͳͳͺͶ͵ͷ ˕˞˔. ˓˖˄;        (4.13) 
 
ɝɞɟ  ʔː = 0,15 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ, 
ɩɪɢɧɹɬɵɣ ɫɨɝɥɚɫɧɨ ɩɪɢɤɚɡɭ Ɇɢɧɫɬɪɨɹ №209 15.09.92. 

 
4.6.2 Ɋɚɫɱёɬ ɡɚɬɪɚɬ ɧɚ ɫɯɟɦɭ ɫ ɭɤɪɭɩɧёɧɧɵɦ ɛɥɨɤɨɦ 
 

 ȼɵɱɢɫɥɢɦ ɫɬɨɢɦɨɫɬɶ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɮɨɪɦɭɥɚ 4.8): 
ˠଶ˖˓ˍܭ              = ݇˔˕ ∙ ݊˅ ∙ ݇я˚ = ʹ,ͳ ∙ ͹ ∙ ͳ͹ͺͲͲ = ʹ͸ͳ͸͸Ͳ ˕˞˔. ˓˖˄;   
 
 Ɋɚɫɫɱɢɬɚɟɦ ɩɨɥɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɮɨɪɦɭɥɚ 4.9): 
ܭ  = ʹ ∙ ͳ͸ͲͲͲͲ + ʹ ∙ ʹ͸ͻͲ + ʹ͸ͳ͸͸Ͳ = ͷͺ͹ͲͶͲ ˕˞˔. ˓˖˄;  
ܣ∆  = ሺ͵ͳͷ ∙ ͶͷͻͲ + ͵ͲͲ ∙ ͺ͹͸Ͳሻ + ͳ͵ ∙ (͵͸͸ʹʹͲ)ଶ ∙ ͹,͸ ∙ ͶͷͻͲ =             = ͶͳͲ͸Ͳ͵͵ ˍʑ˕ ∙ ˚; 
 
 ȼɵɱɢɫɥɢɦ ɢɡɞɟɪɠɤɢ (ɮɨɪɦɭɥɚ 4.12): 
 ʗ = ܣ∆ ∙ ʢˑ = ͶͳͲ͸Ͳ͵͵ ∙ ʹ,͸ͳ = ͳͲ͹ͳ͸ ˕˞˔. ˓˖˄.   
 
 Ɋɚɫɫɱɢɬɵɜɚɟɦ ɮɢɧɚɧɫɨɜɵɟ ɡɚɬɪɚɬɵ (ɮɨɪɦɭɥɚ 4.13): 
 ʖ = ʙ ∙ ʔː + ʗ = Ͳ,ͳͷ ∙ ͷͺ͹ͲͶͲ + ͳͲ͹ͳ͸ = ͳʹͶʹͺʹ ˕˞˔. ˓˖˄;   
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 ɋɬɨɢɦɨɫɬɶ ɄɊɍɗ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 
ɩɪɟɜɵɲɚɟɬ ɫɬɨɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɨɜ ɜɫɟɝɨ ɧɚ 2%, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɬɶ ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ. Ɍɚɤɠɟ, ɷɬɨ ɪɟɲɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɪɚɰɢɨɧɚɥɶɧɨ 
ɡɚɪɟɡɟɪɜɢɪɨɜɚɬɶ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ. ɂ ɜ ɫɥɭɱɚɟ ɩɨɬɟɪɢ ɨɞɧɨɝɨ ɛɥɨɤɚ, ɛɨɥɶɲɚɹ 
ɱɚɫɬɶ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɜɫɟ ɟɳɟ ɨɫɬɚɧɟɬɫɹ ɞɨɫɬɭɩɧɨɣ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ 
ɜɵɛɢɪɚɟɦ ɫɯɟɦɭ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 
 Ɋɭɤɨɜɨɞɫɬɜɭɹɫɶ ɞɥɹ ɜɵɛɨɪɚ ɫɯɟɦɵ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ «ɩɨ ɩɪɢɦɟɧɟɧɢɸ 
ɬɢɩɨɜɵɯ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
35-750 ɤȼ», ɜɵɛɢɪɚɟɦ ɫɯɟɦɭ ɫ ɨɞɧɨɣ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɫɛɨɪɧɵɯ 
ɲɢɧ. 
 Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨɡɜɨɥɹɟɬ ɩɨɞɤɥɸɱɢɬɶ 3 
ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɢ ɢ 4 ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɚ, ɚ ɬɚɤɠɟ ɩɨɞɯɨɞɢɬ ɞɥɹ 
ɪɚɛɨɬɵ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ. əɜɥɹɟɬɫɹ ɥɭɱɲɟɣ ɫɯɟɦɨɣ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɢ 
ɬɟɯɧɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɨɜɦɟɫɬɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ 
ɷɥɟɝɚɡɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɫ ɩɪɭɠɢɧɧɵɦ ɩɪɢɜɨɞɨɦ. 
 

4.7 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

 

ˆܺ = ௗ′′ݔ ∙ ˄ܷଵଶܵːˑˏ = Ͳ,ʹ ∙ ͳͲ,ͷଶ͸ʹ = Ͳ,͵ͷ ʝˏ; (4.14) 

 ܴˆ = ˆܺܶ˃ .ˆ ∙ ω = Ͳ,͵ͷͲ,ͲͶͷ ∙ ͵ͳͶ = Ͳ,Ͳʹ ʝˏ; (4.15) 

 
 Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
ˆܧ  = ˆ′′ܧ ∙ ˄ܷଵ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳʹ,ͺ͹ ˍʑ; (4.16) 
 
ɝɞɟ  1,13 = ˆ′′ܧ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɵɯ ɗȾɋ, ɨ.ɟ. 
 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
            ˕ܺ = ͳͲͲˍݑ ∙ ˄ܷଶଶܵːˑˏ = ͳͳ,ͷͳͲͲ ∙ ʹ͵Ͳଶ͸͵ = ͵ͷʹ,͹ ʝˏ; (4.17) 

            ܴ˕ = ∆̱ܲ ∙ ˄ܷଶଶܵːˑˏଶ = ʹ͸ͷ ∙ ͳͲ−ଷ ∙ ʹ͵Ͳଶ͸͵ଶ = ͵,ͷ ʝˏ; (4.18) 

 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
            ݇˕˓ = ܷʜʜʑܷʜ = ͳͲ,ͷʹ͵Ͳ = Ͳ,ͲͶͷ; (4.19) 
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 Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ: 
             ˅ܺˎ = .ˇ˖.௢ݔ ∙ ௪݊ˎ˅ܮ = Ͳ,Ͷʹ ∙ ͺͲ͵ = ͳͳ,ʹ ʝˏ; (4.20) 

             ܴ˅ˎ = .ˇ˖.௢ݎ ∙ ௪݊ˎ˅ܮ = Ͳ,Ͳͻͷ ∙ ͺͲ͵ = ʹ,ͷ ʝˏ; 
 

(4.21) 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
             ˔ܺ = ˄ܷଶଶܵˍˊ = ʹ͵ͲଶͳͷͲ = ͵ͷʹ,͹ ʝˏ; (4.22) 

             ܴ˔ = ܺ˔ܶ˃ .˔ ∙ ω = ͵ͷʹ,͹Ͳ,Ͳ͵ͷ ∙ ͵ͳͶ = ͵ʹ,ͳ ʝˏ; (4.23) 

˔ܧ              = ˔′′ܧ ∙ ˄ܷଶ = ͳ ∙ ʹ͵Ͳ = ʹ͵Ͳ ˍʑ; (4.24) 
 
ɝɞɟ 1,13 = ˔′′ܧ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɵɯ ɗȾɋ ɗɗɋ, ɨ.ɟ. 
 ɂɫɩɨɥɶɡɭɹ ɜɵɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɩɚɪɚɦɟɬɪɵ, ɦɨɠɧɨ ɩɪɢɫɬɭɩɢɬɶ ɤ ɪɚɫɱɟɬɚɦ 
ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ ɤɨɦɩɥɟɤɫɟ 
RastrWin.  
 
 ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɚɛɥɢɰɵ ɫ ɩɚɪɚɦɟɬɪɚɦɢ (ɬɚɛɥɢɰɵ 4.7 – 4.9). 
 
Ɍɚɛɥɢɰɚ 4.7 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ ʡˋ˒ № ˖ˊˎ˃ ʜ˃ˊ˅˃ːˋˈ Uːˑˏ, ɤȼ 

ɡɚɤ 1 Ƚɟɧɟɪɚɬɨɪ 1 10,5 
ɡɚɤ 2 Ƚɟɧɟɪɚɬɨɪ 2 10,5 
ɡɚɤ 3 Ƚɟɧɟɪɚɬɨɪ 3 10,5 
ɡɚɤ 4 Ƚɟɧɟɪɚɬɨɪ 4 10,5 
ɡɚɤ 5 Ƚɟɧɟɪɚɬɨɪ 5 10,5 
ɡɚɤ 6 Ƚɟɧɟɪɚɬɨɪ 6 10,5 
ɭ 7 Ȼɥɨɤ 1 10,5 
ɭ 8 Ȼɥɨɤ 2 10,5 
ɭ 9 Ȼɥɨɤ 3 10,5 
ɭ 10 Ȼɥɨɤ 4 10,5 
ɭ 11 Ȼɥɨɤ 5 10,5 
ɭ 12 Ȼɥɨɤ 6 10,5 
ɭ 13 ɄɊɍɗ 242 
ɭ 14 ɗɧɟɪɝɨɫɢɫɬɟɦɚ 230 
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Ɍɚɛɥɢɰɚ 4.8 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ ʡˋ˒ ːܰ˃˚ ˍܰˑː ܴ X ݇˕˓ ݎ௢.˖ˇ. ݔ௢.˖ˇ. 
ȼɵɤɥɸɱɚɬɟɥɶ 1 7 - - - - - 
ȼɵɤɥɸɱɚɬɟɥɶ 2 8 - - - - - 
ȼɵɤɥɸɱɚɬɟɥɶ 3 9 - - - - - 
ȼɵɤɥɸɱɚɬɟɥɶ 4 10 - - - - - 
ȼɵɤɥɸɱɚɬɟɥɶ 5 11      
ȼɵɤɥɸɱɚɬɟɥɶ 6 12      

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 7 13 3,5 119,3 0,046 - - 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 8 13 3,5 119,3 0,046 - - 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 9 13 3,5 119,3 0,046 - - 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 10 13 3,5 119,3 0,046 - - 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 11 13 3,5 119,3 0,046   
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 12 13 3,5 119,3 0,046   

ȼɨɡɞɭɲɧɵɟ ɥɢɧɢɢ 13 14 2,5 11,2 - 0,095 0,42 
 
Ɍɚɛɥɢɰɚ 4.9 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɢɫɬɨɱɧɢɤɚɦ ɗȾɋ ʜ˃ˊ˅˃ːˋˈ № ˖ˊˎ˃ ܴଵ ଵܺ ܴଶ ܺଶ ܴ଴ ܺ଴ E 

Ƚɟɧɟɪɚɬɨɪ 1 1 0,02 0,35 0,02 0,35 0,02 0,35 12,86 
Ƚɟɧɟɪɚɬɨɪ 2 2 0,02 0,35 0,02 0,35 0,02 0,35 12,86 
Ƚɟɧɟɪɚɬɨɪ 3 3 0,02 0,35 0,02 0,35 0,02 0,35 12,86 
Ƚɟɧɟɪɚɬɨɪ 4 4 0,02 0,35 0,02 0,35 0,02 0,35 12,86 
Ƚɟɧɟɪɚɬɨɪ 5 5 0,02 0,35 0,02 0,35 0,02 0,35 12,86 
Ƚɟɧɟɪɚɬɨɪ6 6 0,02 0,35 0,02 0,35 0,02 0,35 12,86 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ 14 32,3 352,7 32,3 352,7 32,3 352,7 230 
 

Ⱦɚɥɟɟ ɜ ɬɚɛɥɢɰɟ 4.10 ɩɪɢɜɟɞɟɧɵ ɨɛɪɚɛɨɬɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɣ. 
 
Ɍɚɛɥɢɰɚ 4.10 – Ɋɚɫɫɱɢɬɚɧɧɵɟ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

Ɍɨɱɤɚ ɄɁ ܫ˒ˑ, ɤȺ ܫ˖ˇ, ɤȺ 

Ʉ1 – ɄɊɍɗ (1ɮ) 12,39 19,27 
Ʉ1 – ɄɊɍɗ (3ɮ) 8,28 15,07 

Ʉ2 – Ƚɟɧɟɪɚɬɨɪ (3ɮ) 21,22 54,01 
 

4.8 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
 
4.8.1 Ɋɚɫɱёɬ ɬɨɤɨɜ ɩɨ ɭɫɥɨɜɢɹɦ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɨɜ 
 

 ɉɨɞ ɧɨɪɦɚɥɶɧɵɦɢ ɪɟɠɢɦɨɦ ɭɫɬɚɧɨɜɤɢ ɩɨɧɢɦɚɸɬ ɪɟɠɢɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɩɥɚɧɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 
ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜɫɟ ɷɥɟɦɟɧɬɵ ɭɫɬɚɧɨɜɤɢ ɛɟɡ ɜɵɧɭɠɞɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɢ 
ɩɟɪɟɝɪɭɡɨɤ. 
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 ɉɨɞ ɭɬɹɠɟɥɟɧɧɵɦ ɪɟɠɢɦɨɦ ɩɨɧɢɦɚɸɬ ɪɟɠɢɦ ɫ ɜɵɧɭɠɞɟɧɧɵɦ 
ɨɬɤɥɸɱɟɧɢɟɦ ɱɚɫɬɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɜ ɫɜɹɡɢ ɫ 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦ ɪɟɦɨɧɬɨɦ. ɉɪɢ ɭɬɹɠɟɥɟɧɧɨɦ ɪɟɠɢɦɟ ɡɧɚɱɢɬɟɥɶɧɨ 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɪɚɛɨɱɢɟ ɬɨɤɢ. 
 ɇɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 
௠௔௫.˄˃˓ܫ  = ͳ,Ͳͷ ∙ ,ˏːˑܫ = ͳ,Ͳͷ ∙ ͵,Ͷ = ͵,͸ ˍʏ, (4.25) 
 
 Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɛɥɨɤ ɫ ɨɞɧɢɦ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɛɭɞɟɬ ɪɚɜɟɧ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɬ.ɤ. ɦɨɳɧɨɫɬɶ ɩɨɫɥɟɞɧɟɝɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. ɍɬɹɠɟɥɟɧɧɵɣ 
ɪɟɠɢɦ ɨɬɫɭɬɫɬɜɭɟɬ. 
ˏ˓ːˑ.˄˃˓ܫ  = ͳ,Ͳͷ ∙ ܵːˑˏ√͵ ∙ ˅ܷː = ͳ,Ͳͷ ∙ ͳͲͲͳ,͹͵ ∙ ʹͶʹ = Ͳ,ʹͷ ˍʏ; (4.26) 

  
 Ɍɨɤ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɱɟɪɟɡ ȼɅ: 
˄˃˓.ˎ˅ܫ  = ͸ ∙ ܵʒ ːˑˏ√͵ ∙ ݊௪ ∙ ˅ܷː = ͵͹ʹͳ,͹͵ ∙ ͵ ∙ ʹͶʹ = Ͳ,ʹͻ ˍ(4.27) ;ܣ 

 
 Ɍɨɤ ɜ ɭɬɹɠɟɥɟɧɧɨɦ ɪɟɠɢɦɟ ɱɟɪɟɡ ȼɅ: 
˄˃˓.௠௔௫.ˎ˅ܫ  = ͸ ∙ ܵʒ ːˑˏ√͵ ∙ ሺ݊௪ − ͳሻ ∙ ˅ܷː = ͵͹ʹͳ,͹͵ ∙ ሺ͵ − ͳሻ ∙ ʹͶʹ = Ͳ,ͶͶ ˍܣ;         

(4.28) 

 
 Ɍɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɬɩɚɟɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
ː.˓˃˄.௠௔௫˔˕ܫ  = ͳ,Ͳͷ ∙ ܵ˕˔ː√͵ ∙ ˅ܷː = ͳ,Ͳͷ ∙ ͵,ͳͷͳ,͹͵ ∙ ͳͲ,ͷ = Ͳ,ͳͺ ˍʏ; (4.29) 

 
4.8.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 

 ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɜɵɛɢɪɚɟɦ ȼȽȽ-15-90/8000-ɍ3 
ɩɪɨɢɡɜɨɞɫɬɜɚ ȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬɵ ɢ ɫɪɚɜɧɢɦ ɢɯ ɫ 
ɩɚɫɩɨɪɬɧɵɦɢ ɞɚɧɧɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹ, ɱɬɨɛɵ ɨɤɨɧɱɚɬɟɥɶɧɨ ɟɝɨ ɩɪɢɧɹɬɶ: 
.˕.˃ܫ  = √ʹ ∙ ˑሺଷሻ˒ܫ ∙ ݁−଴,଴ଷ்˃ .ˆ = √ʹ ∙ ͵Ͳ,͵͹ ∙ ݁− ଴,଴ଷ଴,଴ସହ = ʹͳ,ͻͺ ˍʏ;         (4.30) 

 
˚˔˃˓.௞ܤ  = ଶˑ˒ܫ ˍ˕ˑݐ) + (ˊ˓ݐ = ͵Ͳ,͵͹ଶ ∙ Ͳ,ͲͶ = ͵͸,ͺͻ ˍʏ;     (4.31) 
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˚˔˃˓ߚ  = ʹ√.˕.˃ܫ ∙ ˑሺଷሻ˒ܫ ∙ ͳͲͲ % = ʹͳ,ͻͺ√ʹ ∙ ͵Ͳ,͵͹ ∙ ͳͲͲ % = ͷͳ,ʹ %;  (4.32) 

 
 ɉɚɫɩɨɪɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ (4.11): 
 
Ɍɚɛɥɢɰɚ 4.11 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ȼȽȽ-15-90/8000 ːܷˑˏ = ͳͲ,ͷ ˍʑ ːܷˑˏ = ͳͷ ˍʑ ܫ˓˃˄.௠௔௫ = ͵,͸ ˍʏ ܫːˑˏ = ͸,͵ ˍʏ  ܫ˒ˑ = ͵Ͳ,͵͹ ɤȺ ܫˑ˕ˍ = ͷͲ ˍʏ ܫ˖ˇ = ͷͶ,ͻͳ ˍʏ ܫ˒˓.˔ˍ˅ = ͳ͵Ͳ ˍʏ ܤ௞.˓˃˔˚ = ͵͸,ͺͻˍʏଶ ∙ ˏ௞.ːˑܤ ˔ = ͹ͷͲͲ ˍʏଶ ∙ ˚˔˃˓ߚ ˔ = ͷͳ,ʹ % ߚːˑˏ = ͻͲ% 
  
 ȼ ɰɟɩɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɤ ɜɵɤɥɸɱɚɬɟɥɸ ȼȽȽ-15-90/8000 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ–15/8000–Ɇɍ3 ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ «ɁɗɌɈ». 

ɉɚɫɩɨɪɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
(4.12): 
 
Ɍɚɛɥɢɰɚ 4.12 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɊȼɊɁ-15/8000-Ɇɍ3 ːܷˑˏ = ͳͲ,ͷ ˍʑ ːܷˑˏ = ͳͷ ˍʑ ܫ˓˃˄.௠௔௫ = ͵,͸ ˍʏ ܫːˑˏ = ͺ ˍʏ  ܫ˒ˑ = ͵Ͳ,͵͹ ɤȺ ܫ௠ = ͳͲͲ ˍʏ ܫ˖ˇ = ͷͶ,ͻͳ ˍʏ ܫ˒˓.˔ˍ˅ = ʹͷͲ ˍʏ ܤ௞.˓˃˔˚ = ͵ͷ,ͺͻ ˍʏଶ ∙ ˏ௞.ːˑܤ ˔ = ͵ͲͲͲͲ ˍʏଶ ∙ ˔ 
 
 Ʉɨɦɩɥɟɤɬɭɟɦ ɰɟɩɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɬɨɤɚ ɢ 
ɧɚɩɪɹɠɟɧɢɹ. ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɬɢɩɚ Ɍɒ–15ɏɅ3, ɩɪɨɢɡɜɟɞɟɧɧɵɟ 
ɩɪɟɞɩɪɢɹɬɢɟɦ ȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». Ɍɚɤɠɟ ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɧɚɩɪɹɠɟɧɢɹ ɬɢɩɚ ɁɇɈɅ.06–15. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɷɬɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ (ɬɚɛɥɢɰɵ 4.13 – 4.14). 
 
Ɍɚɛɥɢɰɚ 4.13 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ Ɍɒ–15ɏɅ3 ːܷˑˏ = ͳͲ,ͷ ˍʑ ːܷˑˏ = ͳͷ ˍʑ ܫ˓˃˄.௠௔௫ = ͵,͸ ˍʏ ܫːˑˏ = Ͷ ˍʏ  ܤ௞.˓˃˔˚ = ͳͺ,ͷͻ ˍʏଶ ∙ ˏ௞.ːˑܤ ˔ = Ͷ͵ʹͲͲ ˍʏଶ ∙ ˔ 
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Ɍɚɛɥɢɰɚ 4.14 – Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ˒ܷˈ˓˅, ˍʑ ˅ܷ˕ˑ˓ˋ˚, ˍʑ ܷˏ˃ˍ˔.˓˃˄, ˍʑ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 

10,5 0,1/√͵ 15 0,5 
 
 Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɪɟɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɦɟɧɹɟɦ 
Ɉɉɇ–15/17,5–10/900(II I)–ɍ1, ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.15. 
 
Ɍɚɛɥɢɰɚ 4.15 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ːܷˑˏ, ˍʑ ːܷ˃ˋ˄., ˍʑ ܫːˑˏ, ʏ ʡˑˍ ˅ˊ˓˞˅ˑ˄ˈˊˑ˒˃˔ːˑ˔˕ˋ, ˍʏ 

15 15 900 20 
 

4.8.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 

 Ⱦɥɹ ɄɊɍɗ 220 ɤȼ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɹɱɟɣɤɢ əȽȽ-220 ɩɪɨɢɡɜɨɞɫɬɜɚ 
ȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». Ⱦɚɧɧɨɟ ɄɊɍɗ ɹɜɥɹɟɬɫɹ ɤɚɱɟɫɬɜɟɧɧɵɦ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɫ ɦɧɨɠɟɫɬɜɨɦ ɩɪɟɜɨɫɯɨɞɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, 
ɜɤɥɸɱɚɹ ɤɨɦɩɚɤɬɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ, ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɢ ɫɬɨɣɤɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. ɒɤɚɮɵ ɭɩɪɚɜɥɟɧɢɹ ɄɊɍɗ ɨɫɧɚɳɟɧɵ 
ɰɢɮɪɨɜɵɦɢ ɬɟɪɦɢɧɚɥɚɦɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɪɟɚɥɢɡɨɜɚɬɶ ɫɢɫɬɟɦɭ «ɐɢɮɪɨɜɚɹ 
ɩɨɞɫɬɚɧɰɢɹ» ɫɨɝɥɚɫɧɨ ɆɗɄ 61850. ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ 
ɧɚɩɪɹɠɟɧɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɄɊɍɗ, ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɫ MOU 
ɭɫɬɪɨɣɫɬɜɚɦɢ, ɬɚɤ ɢ ɩɨɥɧɨɫɬɶɸ ɰɢɮɪɨɜɵɦɢ. 
 ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɄɊɍɗ 220 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.16. 
 
Ɍɚɛɥɢɰɚ 4.16 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɚɩɩɚɪɚɬɨɜ ɄɊɍɗ 220 ɤȼ 

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ əȽȽ-220-50/3150 ːܷˑˏ = ʹʹͲ ˍʑ ːܷˑˏ = ʹʹͲ ˍʑ ܫ˓˃˄.௠௔௫ = Ͳ,Ͷͺ ˍʏ ܫːˑˏ = ͵,ͳͷ ˍʏ  ܫ˒ˑ = ͳ͸,ͻͻ ˍʏ  ܫ௠ = ͷͲ ˍʏ ܫ˖ˇ = Ͷͺ,ͲͶ ˍʏ ܫ˒˓.˔ˍ˅ = ͳʹͷ ˍʏ 
 
 Ⱦɥɹ ɫɟɬɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ. 
 ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ (ɬɚɛɥɢɰɵ 4.17 – 4.18). 
 
Ɍɚɛɥɢɰɚ 4.17 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɌɈȽɎ–220ɍɏɅ1 ːܷˑˏ = ʹʹͲ ˍʑ ːܷˑˏ = ʹʹͲ ˍʑ ܫ˓˃˄.௠௔௫ = Ͳ,Ͷͺ ˍʏ ܫːˑˏ = ͳͲͲͲ ʏ  ܤ௞.˓˃˔˚ = ͸,ͻ ˍʏଶ ∙ ˏ௞.ːˑܤ ˔ = ʹ͹ͲͲͲ ˍʏଶ ∙ ˔ 
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Ɍɚɛɥɢɰɚ 4.18 – Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ˒ܷˈ˓˅, ˍʑ ˅ܷ˕ˑ˓ˋ˚, ˍʑ ܷˏ˃ˍ˔.˓˃˄, ˍʑ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 

220 0,1/√͵ 252 0,2 
 

ȼ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɄɊɍɗ ɨɬ ɩɪɟɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ, ɡɚɳɢɬɵ ȼɅ ɢ ɫɛɨɪɧɵɯ ɲɢɧ, ɩɪɢɦɟɧɹɟɦ Ɉɉɇ–220/146–10/650(II )–
ɍ1, ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.19. 

 
Ɍɚɛɥɢɰɚ 4.19 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ːܷˑˏ, ˍʑ ːܷ˃ˋ˄., ˍʑ ܫːˑˏ, ʏ ʡˑˍ ˅ˊ˓˞˅ˑ˄ˈˊˑ˒˃˔ːˑ˔˕ˋ, ˍʏ 

220 146 650 40 
  

Ʉɨɦɩɥɟɤɬɭɟɦ ɞɜɟ ɨɬɯɨɞɹɳɢɟ ɥɢɧɢɢ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɦ ɡɚɝɪɚɞɢɬɟɥɟɦ ɬɢɩɚ 
ȼɁ-600-0,25ɍȾ-ɍ1, ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ, ɩɪɟɜɵɲɚɸɳɢɦ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ 
ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ. Ɍɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɧɚ ɥɢɧɢɢ ɮɢɥɶɬɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜɦɟɫɬɟ 
ɫ ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɫɜɹɡɢ ɬɢɩɚ ɎɉɆ-Ɋɫ-3200/120-1000, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɞɥɹ 
ɪɚɛɨɬɵ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ. 
 Ⱥɛɫɨɥɸɬɧɨ ɜɫё ɩɟɪɟɱɢɫɥɟɧɧɨɟ ɜɵɲɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ Ƚɗɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 
ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ȽȽ ɋȼ-1030/120-68: 
 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 ɌȾɇ(ɋ)-63000/220-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 220 ɤȼ; 

 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɜɨɞɨɜ (Ʉɂȼ-220); 
 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
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 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɛɥɨɤɚ; 

 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  

 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ; 
ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ: 
 Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɫɟɯ ɜɢɞɨɜ 
ɄɁ); 
 Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɡɚɦɵɤɚɧɢɣ); 
 ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ); 
 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɍɊɈȼ 220ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220ɤȼ). 

 
5.2 Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɤ ɭɫɬɚɧɨɜɤɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ 
ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ». 

Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴёɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ. 

ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɩɪɢ ɧɚɥɢɱɢɢ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ 
ɜɵɫɨɤɨɧɚɞёɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞёɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 
ɡɚɳɢɬɵ. 
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5.2.1 Ɋɚɫɱёɬ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺܫʠʟ < Ͳ,ʹ ∙  ʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜʝʛ = ͵ͶͲͻ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ:  𝜂ʡʡ = ͷͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͵ͶͲͻ = ͳ͹Ͳ,Ͷͷ;                                    (5.1) 
 

ɝɞɟ  ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 

ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = Ͳ,ͳͷ ∙ ͵ͶͲͻ = ͷͳͳ,͵ ʏ; (5.2) 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.ʝ = ͸͵Ͳ ʏ. 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ܭʡ ɜɵɛɢɪɚɟɬɫɹ ɫ 
ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ: 

 
ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ ,       (5.3)ܫ
 
ɝɞɟ ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;   𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); ܫʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ (ɮɨɪɦɭɥɚ 5.4); 

 
ʛʏʙʠܫ  = ′′ௗݔ′̂′ܧ ∙ ʜܫ = ͳ,ͳ͵Ͳ,ʹ ∙ ͵ͶͲͻ = ͳͻʹ͸Ͳ,ͻ  ʏ; 

 
(5.4) 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.3): 
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳͻʹ͸Ͳ,ͻ = ͳͻʹ͸,Ͳͻ ʏ; 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 

ʡܭ  > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ = ͳͻʹ͸,Ͳͻ ∙ ʹͳͻʹ͸Ͳ,ͻ = Ͳ,ʹ; (5.5) 

ʡܭ  > Ͳ,ʹ;  
 

ɝɞɟ  ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܫʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
 

ʜʡܫ  = ʠʟʙʡ∗ܫ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ; (5.6) 

 
4)Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 

ܤ  ൒ ʠʟʙʡ∗ܫ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ; (5.7) 

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞёɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ Ʉ.Ɂ. ɜ ɡɨɧɟ 

ɞɟɣɫɬɜɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ ɫɪɚɛɚɬɵɜɚɧɢɹ: 
 
ʜʡܫ  = ሺʹ ÷ ͳʹሻ ∙ ˏːˑܫ = ͸ ∙ ͵ͶͲͻ = ʹͲͶͷͶ ʏ; 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ (5.1). 
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Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 

 Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜɤɭ 
ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɫɢɫɬɟɦɵ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 

 
5.2.2 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. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1) ɉɟɪɜɵɣ ɨɪɝɚɧ (U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
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ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ (5.8): 
 

 ʠܷʟ ൒ ʙʜʙʑ ∙ ͳ݊ʡʜ ∙ ଴ܷ Эʚ.ʠʡ = ͳ,ͷͲ,ͻͷ ∙ ʹ͸ͷ,ͻͷͳͲ,ͷ√͵ ∙ Ͳ,ͳ͵ = ʹ,͵ͳ ʑ; 
(5.8) 

 
ɝɞɟ  ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ;  ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 ଴ܷ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

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

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ଴ܷଷɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% 
ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ⱦɥɹ ɨɪɝɚɧɚ ଴ܷଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 
ɞɨ 3. 

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ 
ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

 
5.2.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 

 
 ஼ܷʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳͶͲ ʑ; (5.9) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 

 ஼ܷʟଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳʹͲ ʑ;  (5.10) 
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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. 

 
5.2.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ (𝑰𝟐) 

 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ 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  = ʜܫଶܫ ; (5.11) 

 
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: 

ʓʝʞݐ  = ଶଶ∗ܫܣ , (5.12) 

 
ɝɞɟ ܣ = ͵Ͳ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1)  ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ:ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ͹; ܫଶʠʗʒʜ = Ͳ,Ͳ͹ ∙  .ʜܫ
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ 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 ݐʛʏʙʠ =͸ͲͲ ˔. 

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏݐ = √ ͵Ͳ͹ͲͲ = Ͳ,ʹͳ;   (5.13) 
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ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ʹͳͳ,ʹ = Ͳ,ͳ͹;   (5.14) 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
ଶʞʢʠʙܫ   = Ͳ,ͳ͹ͷ ∙ ʜܫ = Ͳ,ͳ͹ͷ ∙ ͵,Ͷ = Ͳ,͸ ˍʏ; (5.15) 
 

ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ: 

 
ʓʝʞݐ  = ଷ଴଴,ଵ଻ହమ ≈ ͻͺͲ ˔; (5.16) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ   = ଷ଴ሺூ∗మሻమ ;                                                                                                  (5.17) 

 ʏʗʝ = ͵Ͳ = ଶଶ∗ܫ ∙  ʠʟ;                                                                                            (5.18)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 – Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

1,0 0,6 0,5 0,4 0,3 0,2 0,18 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 55 80 125 220 500 700 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ Ʉ.Ɂ. (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2. 
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Ɋɢɫɭɧɨɤ 5.2 - 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» (Iɨɯɥ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 
ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-
ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ= 100ɫ). 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ  ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶɜɵɲɟ 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 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: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ ɧɚ 
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.ଶʠ.ʖ∗ܫ  = ͳͳ,ͳ ⋅ ሺܺௗ ˅ː′′ + ܺଶௗ ˅ː+ʹ ∙ ܺʡሻ ; (5.19) 

 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, 

ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɫɬɨɪɨɧɟ ȼɇ: 
 

 ܺௗ ˅ː′′ = ܺௗ ′′ ∙ ሺ ˅ܷːːܷːሻଶ = Ͳ,ʹ ∙ ሺʹͶʹͳͲ,ͷሻଶ = ͳͲ͸,͸ͷ; 
 

(5.20) 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɨ, ɩɪɢɜɟɞɟɧɧɨɟ 
ɤ ɫɬɨɪɨɧɟ ȼɇ: 

 
 ܺଶ˅ː = ܺௗ ′′ ∙ ሺ ˅ܷːːܷːሻଶ = Ͳ,ʹʹ ∙ ሺʹͶʹͳͲ,ͷሻଶ = ͳͲ͸,͸ͷ; 

 
(5.21) 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 

 ܺʡ = ˍܷ%ͳͲͲ ∙ ܵ˄ܵːˑˏ = ͳͳ,ͷͳͲͲ ∙ ͸ʹ͸͵ = Ͳ,ͳ; 
 

(5.22) 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɪɚɜɟɧ ɩɨ (5.23): 
 

 

.ଶʠ.ʖ∗ܫ  = ͳͳ,ͳ ∙ ሺͳͲ͸,͸ͷ + ͳͲ͸,͸ͷ + ʹ ∙ Ͳ,ͳሻ = Ͳ,ͲͲͶ͵ ˑ. ˈ;  

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 

.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ˅ܷːːܷː = Ͳ,ͲͲͶ͵ ∙ ʹ ∙ ʹͶʹͳͲ,ͷ = Ͳ,ͳͻ ˑ. ˈ; (5.23) 

 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɢ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

 
.ଶʠ.ʖ∗ܫ  = ͳʹ,ʹ ⋅ ሺܺௗ ˅ː′′ + ܺʡ + ܺʚሻ = ͳʹ͹͹,ͺ = Ͳ,ͲͲ͵͸ ˑ. ˈ; 

 
(5.24) 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 

.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ˅ܷːːܷː = Ͳ,ͲͲ͵͸ ∙ ʹ ∙ ʹͶʹͳͲ,ͷ = Ͳ,ͳ͹ ˑ. ˈ; 
 

(5.25) 
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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 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ, 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.2.5 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (Z1<), 

(Z2<) 
 
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 220 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ɜɥ 220 ɤȼ: 
 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͻ͸,ͷ͸ + Ͳ,ͺ͵ ∙ ͵Ͷ,Ͷ͸ = ͺ͸,ͶͶ ʝˏ; (5.26) 

 
ɝɞɟ  ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ;  ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ȼɇ. 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 

 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳͷ ∙ ͸ʹ͸͵ + Ͳ,ͺ͵ ∙ ͸ʹʹͶʹଶ ∙ ͵Ͷ,Ͷ͸ = Ͳ,ͳ; (5.27) 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 

 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳ ∙ ͳ,͹ͺ = Ͳ,ͳͺ ʝˏ; (5.28) 
 

ɝɞɟ  ܼ˄ = ௎మ˄ௌʜʒ = ଵ଴,ହమଵ଴଴ = ͳ,͹ͺ. 
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ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 

 ܼଵ஼ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳ͵͵ ∙ ͶͲͲͲ ͷ⁄ͳͲ,ͷ Ͳ,ͳ⁄ = ͳ,͵͹ ʝˏ; (5.29) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,Ͷ ʝˏ. 
1) 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 − ͷͲ ʝˏ˔ˈˍ ; 

2) ɉɪɢɧɢɦɚɟɦ ∆ܼ = ͵Ͳ ʝˏ˔ˈˍ ; 
3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 

ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 

 ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳͲ,ͷ ∙ ͳͲଷ√͵ ∙ ͵ͶͲͻ = ͳ,ͻͲ ʝˏ; 
 

(5.30) 

ɝɞɟ  ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

 
ʣܫ  = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷݔௗ = ʹ ∙ ͳͳ͸ͷ͸ͳ͵ − Ͳ,ͻͷͲ,͹Ͷ = ͵,ͺͷ; (5.31) 

 
ɝɞɟ  ܫʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ;  ݔௗ – ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 

 ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,͵ͷ = Ͳ,͵ͺ ˑ. ˈ; (5.32) 

 
𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͲ,ͻͷ ∙ ʹ,ͷ = Ͳ,͵Ͷ; (5.33) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸ͺ,ͻ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
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ܼ஼ ʖூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,͵ͺͳ,ͳ = Ͳ,͵ͷ ˑ. ˈ;   (5.34) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵͸ ∙ ͳ͵,ͺଶͳͲͲ = Ͳ,͸ͺ ʝˏ;  (5.35) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,͸ͳ ∙ ͶͲͲͲ ͷ⁄ͳͲ,ͷ Ͳ,ͳ⁄ = Ͷ,͸ͺ ʝˏ; (5.36) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = Ͷ,͸ͺ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯ-ɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ =Ͳ,Ͳʹ͹ ʝˏ, ܼ஼ʛଶ = Ͳ,Ͳͻ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ 

ɜɵɤɥɸɱɚɬɟɥɹ, 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.2.6 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ (I1) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
 1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 

ʠʗʒʜܫ  = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙ ͵,ͶͲͻ = ͵,͸ͷ ˍʏ; (5.37) 

 
ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

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

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
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ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙ ͵,ͶͲͻ = ͵,͹ͷ ˍʏ; 

 

(5.38) 

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2: 
 

Ɍɚɛɥɢɰɚ 5.2 – ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ூூʜ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

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

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
 

 
Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 
 
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. 
 4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

ଵʝʡʠܫ  = ͳ,ͷ ∙ ʜʝʛͲ,ͻͺܫ = ͷ,ʹ ˍʏ; (5.39) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ʒܷ <. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
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 ʠܷʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳͲͷͲͲͳ,Ͳ͵ ∙ ͳͲ,ͷ/Ͳ,ͳ = ͸͸ ʑ; (5.40) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ 

ɜɵɤɥɸɱɚɬɟɥɹ, 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.2.7 Ɂɚɳɢɬɚ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (Ip) 
 
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: 

 
.௉ ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙ ͳͳ͸ͷ  = ͳʹͶ͸,ͷͷ ʏ;  (5.42) 

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
 
.௉ ʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ͳ ∙ ͳͳ͸ͷ = ͳʹͺͳ,ͷ ʏ; (5.43) 

 
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 5.3. 
 

Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ூூʜ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɋ ∞ 250 180 160 120 90 72 45 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
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Ɋɢɫɭɧɨɤ 5.4 - 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: 
.௉ ʝʡʠܫ  = ʹ,ʹ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ʹͶ ∙ ͳͳ͸ͷ = ʹ͸Ͳͻ,͸ ʏ; (5.44) 

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.2.8 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱёɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ 
ɧɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ». 

Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴёɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ. 

ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɩɪɢ ɧɚɥɢɱɢɢ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ 
ɜɵɫɨɤɨɧɚɞёɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞёɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 
ɡɚɳɢɬɵ. 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ƚ, ɬɚɛɥɢɰɚ Ƚ.1, Ƚ.2. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ  
 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ, ɭܰɫɬ, ɤɨɥɢɱɟɫɬɜɚ 
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ɧɚɫɟɥɟɧɢɹ ɜ ɇȻ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ№986 ɨɬ 
02.11.2013 №986. 

ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɩɪɢ 
ɚɜɚɪɢɢ ɧɚ Ƚɗɋ ɪɚɜɧɨ 80 ɱɟɥɨɜɟɤ. ɉɪɢɫɜɚɢɜɚɟɬɫɹ  ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ IV , ɬɚɤ ɤɚɤ 
ɱɢɫɥɟɧɧɨɫɬɶ ɥɸɞɟɣ ɦɟɧɟɟ 100. Nɭɫɬ = ͵Ͳͳ Ɇȼɬ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ II  ɤɥɚɫɫɭ ɫɨɨɪɭɠɟɧɢɹ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɜɵɫɨɬɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ 30-35 ɦ, Ƚɪɭɧɬ ɨɫɧɨɜɚɧɢɹ - ɝɪɚɧɢɬ ɢ 
ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɟ ɫɥɚɧɰɵ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɞɭɫɦɨɬɪɟɧ III 
ɤɥɚɫɫ. 

ɋ ɭɱɟɬɨɦ ɬɨɝɨ ɱɬɨ ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ 
ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ-1 ɤɥɚɫɫ 

ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɂɧɞɢɝɢɪɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɛɭɞɟɬ ɨɬɧɨɫɢɬɶɫɹ ɤ I ɤɥɚɫɫɭ 
ɫɨɨɪɭɠɟɧɢɣ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɪɚɫɯɨɞɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,1%. 
 
 6.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
 
 Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ߘ ʒʒʞ ɩɪɢɧɢɦɚɟɦ ɜɟɥɢɱɢɧɭ, 
ɜɵɱɢɫɥɟɧɧɭɸ ɩɨ ɮɨɪɦɭɥɟ: 
  ∇ʒʒʞ = ∇ʜʞʢ + hୱ; (6.1) 

 
ɝɞɟ ℎ௦ −  ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
   hୱ = h୰୳୬ଵ% + ∆hୱୣ୲ + a; (6.2) 
 
ɝɞɟ ℎ௥௨௡ଵ% −  ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɧɚ 
ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ; 
      ∆ℎ௦௘௧ − ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; ܽ = Ͳ,ͺˏ − ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ ɞɥɹ I ɤɥɚɫɫɚ. 

ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆hୱୣ୲ = k୵ ∙ V୵ଶ ∙ Lg ∙ d ∙ cosα = ʹ,͵ ∙ ͳͲ−଺ ∙ ʹʹଶ ∙ ͳͷͷͲͻ,ͺͳ ∙ ʹʹ ∙ cosͲ = = Ͳ,Ͳͳͳ͹ˏ; (6.3) 

 
ɝɞɟ ݇௪ − ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (6.4); ௪ܸ = ʹʹ ˏ ˔⁄ − ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ; ܮ = ͳͷͷͲˏ − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; ߙ = Ͳ° − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɜɟɬɪɚ; 
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݀ − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ ɩɨ 
ɮɨɪɦɭɥɟ (6.5) 
  k୵ = ͵ ∙ ሺͳ + Ͳ,͵V୵ሻ ∙ ͳͲ−଻ = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ʹʹሻ ∙ ͳͲ−଻ =             = ʹ,͵ ∙ ͳͲ−଺ ˏ ˔⁄ ;  

(6.4) 
 d = ∇ʜʞʢ−∇ʓʜʏଶ = ଷଷ଴−ଷ଴଴ଶ = ͳͷ ˏ; (6.5) 

 
Ɉɩɪɟɞɟɥɢɬɶ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 

1. ȼɵɱɢɫɥɢɬɶ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ g∙௅௏𝑊మ ɢ ௚∙௧௏𝑊, ɝɞɟ t − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ 
ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (t = 6 ɱ = 21600 ɫ). 
2. ɂɡ ɝɪɚɮɢɤɚ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɪɢɫ. Ⱥ.1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ 
(ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ ݀ >  Ͳ,ͷ𝜆̅ௗ, ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ ɡɧɚɱɟɧɢɹɦ g∙௅௏𝑊మ ɢ ௚∙௧௏𝑊 ɨɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ௚ℎ̅௏𝑊మ ɢ ௚∙்̅௏𝑊 . 

 Ɂɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɢɬɶ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ ܶ̅ (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ ℎ̅(ɦ). 

ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 𝜆ௗ = ݃ܶ̅ଶʹߨ = ͻ,ͺͳ ∙ ʹ,͹͸ ଶʹ ∙ ͵,ͳͶ = ͳͳ,ͺˏ; (6.6) 

 
ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ: 
  d > Ͳ,ͷλୢ; (6.7) 

 ݀ ൒ 𝜆̅ଶ  ;  ͳͷ ൒ ͷ  - ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɧɚɱɢɬ, ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅ ∙ ʙi = ʹ,Ͳͻ ∙ Ͳ,͸Ͷͳ = ͳ,͵Ͷ ˏ; 

 
(6.8) 

ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ: 

   hୱ = hଵ% + ∆hୱୣ୲ + a = Ͳ,Ͳͳͳ͹ + ͳ,͵Ͷ + Ͳ,ͻͶ = ʹ,ʹͻ ˏ; (6.9) 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
  ∇ʒʒʞ = ∇ʜʞʢ + hୱ = ͵͵ͳ + ͵,͵͹ = ͵͵͵,ʹͻˏ;    

(6.10) 
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6.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 

 Ɉɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ܳ˓, 
ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ – ܳʒЭʠ. 
            ܳ˃˅ = ܸ˒ ˑˎ + ܸ˒ ˓˔ݐ˓ = ͳ͸,ͷͷ ∙ ͳͲଽ͸ ∙ ʹͷͻʹͲͲͲ = ͳͲ͸Ͷ,ͳ͹ˏଷ/˔;         (6.11) 

            ܳˆ˃ = ˆܰ˃ͻ,ͺͳ ∙ ˅ˑ˒ܪ ∙ 𝜂 = ͸ʹͲͲͲͻ,ͺͳ ∙ ʹͻ,Ͷ ∙ Ͳ,ͻ͵ʹ = ʹͳͳ,ͷ ˏଷ ˔⁄ ; (6.12) 

 ܳ˓ = ܳ௠௔௫ − ሺ݊ − ͳሻ · ܳʒʏ − ܳ˃˅ = ͺͶ͸Ͷ − ሺ͸ − ͳሻ ∙ ʹͳͳ,ͷ −  −ͳͲ͸Ͷ,ͳ͹ = ͸͵Ͷʹ ˏଷ ˔ ⁄ ; (6.13) 

 
ɝɞɟ ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
0,1% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; 

 n–ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ. 
 

 ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 ʑ = ொ˓௤˅ = ଺ଷସଶଷ଴ = ʹͳͳ ˏ; (6.14) 

 
ɝɞɟ ݍ˅ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ: 
˅ݍ            = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ʹͶ = ͵Ͳ ˏଶ ˔⁄ ; (6.15) 

 
ɝɞɟ ݍ˓ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ             = [ℎߥ] ∙ ℎʜʐ = ͸ ∙ Ͷ = ʹͶ ˏଶ ˔⁄ ; (6.16) 

 
ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ∇ʜʐ = ݂ሺܳʜʐሻɩɪɢ Qˑ˔ː.୫a୶; [ߥℎ]  − ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɦɚɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ (ɞɥɹ ɫɤɚɥɶɧɵɯ 5-6ɦ). 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 
ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɸɬ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ: 
 ʑ = ܾ ∙ ݊ = ͳͶ ∙ ͳ͸ = ʹʹͶ ˏ; . (6.17) 
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ɝɞɟ ݊ = ͳ͸ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ; ܾ = ͳͶˏ ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 

 
6.1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 
 Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. 
 ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, 
ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ – ܪ଴ଵ , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ – ܪ଴ଶ. 
଴ଵܪ  = ቆ ܳˑ˔ː.˓˃˔˚𝜎ː ∙ 𝜎௡ ∙ ݉ ∙ ܤ ∙ √ʹ݃ቇଶଷ = ( ͸͵Ͷʹͳ ∙ ͳ ∙ Ͳ,Ͷͻ ∙ ʹʹͶ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = = ͷ,ͷͶ ˏ;           (6.18) 

 
ɝɞɟ ݉ = Ͳ,Ͷͻ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 
଴ଶܪ  = ቆ ܳˑ˔ː.˓˃˔˚݉ ∙ 𝜎ː ∙ 𝜎௡ ∙ ܤ ∙ √ʹ݃ቇଶଷ =   

= ቆ ͸͵ͶʹͲ,Ͷͻ ∙ Ͳ,ͻ͹ ∙ ͳ ∙ ʹʹͶ ∙ √ʹ ∙ ͻ,ͺͳቇʹ͵ = ͷ,͸͸ ˏ; (6.19) 

 
ɝɞɟ 𝜎௡ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ; 𝜎ːɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝜎ː = ͳ − Ͳ,ʹ ∙ ˖ߦ + ሺ݊ − ͳሻ ∙ ଴݊ߦ ∙ ଴ଵܾܪ = ͳ − Ͳ,ʹ ∙ ∙ Ͳ,͹ + ሺͳͶ − ͳሻ ∙ Ͳ,ͶͷͳͶ ∙ ͷ,ͷͶͳ͸ = Ͳ,ͻ͹;          (6.20) 

 
ɝɞɟ ߦ = Ͳ,͹ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; ߦ଴ = Ͳ,Ͷͷɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɮɨɪɦɵ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ. 
 ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 
ɜɨɞɨɫɥɢɜɭ ଴ܸ: 
ܪ  = H଴ଶ − αV଴ଶʹg = ͷ,͸͸ − ͳ,ͳ ∙ Ͳ,͹ͳଶʹ ∙ ͻ,ͺͳ = ͷ,͸Ͷˏ; (6.21) 
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଴ܸ = ܳ˓ሺ∇ʜʞʢ − ∇ʓʜʏሻሺʑ + ሺ݊ − ͳሻߜʐሻ = = ͸͵Ͷʹሺ͵͵Ͳ − ͵ͲͲሻሺʹʹͶ + ሺͳͶ − ͳሻ ∙ Ͷሻ = Ͳ,͹ͳ ˏ ˔⁄ ;  
 

(6.22) 

 
ɝɞɟ ߜʐ = ͵ˏ − ɬɨɥɳɢɧɚ ɛɵɤɚ. 
 Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͵͵Ͳ − ͸ = ͵ʹͶ ˏ; (6.23) 
 
ɝɞɟ ܪ˔˕ = ͸ˏ − ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ, ɛɥɢɠɚɣɲɢɣ ɤ H ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 
 Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
           ∇ʒʐ = ∇ʒʑ + ͳ,͸ܪ˔˕ = ͵ʹͶ + ͳ,͸ ∙ ͸ = ͵͵͵,͸ˏ; (6.24) 

 
 Ɉɬɦɟɬɤɚ ɜɫɟɝɨ ɝɢɞɪɨɭɡɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɛɨɥɶɲɟɣ ɦɟɠɞɭ ɨɬɦɟɬɤɨɣ ɝɪɟɛɧɹ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɢ ɝɪɟɛɧɟɦ ɛɵɤɚ. Ɍɚɤ ɤɚɤ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
ɜɵɲɟ, ɬɨ ɨɬɦɟɬɤɚ ɜɫɟɝɨ ɝɢɞɪɨɭɡɥɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɷɬɨɣ ɨɬɦɟɬɤɟ, ɬɨ ɟɫɬɶ ͵͵͵,͸ˏ. 

 
6.1.5 ɉɪɨɜɟɪɤɚ ɩɪɨɩɭɫɤɚ ɩɪɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 

 Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
.˅଴ଵ˒ˑܪ  = ቆ ܳ˓.˒ˑ˅𝜎ː ∙ 𝜎௡ ∙ ݉ ∙ ܤ ∙ √ʹ݃ቇଶଷ = 

= ( ͹͸͹ͻͳ ∙ ͳ ∙ Ͳ,Ͷͻ ∙ ʹͶͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͸,Ͳͳ ˏ;      (6.25) 

 
 
 ܳ˓.˒ˑ˅ = ܳ௠௔௫.˒ˑ˅ − ሺ݊ − ͳሻ ∙ ܳˆ˃ − ܳ˃˅ = ͻͺͺͻ − ሺ͸ − ͳሻ · ʹʹͻ −  − ͳ͸,ͷͷ ∙ ͳͲଽ͸ ∙ ʹͷͻʹͲͲͲ = ͹͸͹ͻ ˏଷ ˔ ;⁄  

(6.26) 

.˅଴ଶ˒ˑܪ   = ( ொ˓.˒ˑ˅௠∙𝜎ː∙𝜎೙∙஻∙√ଶ௚)మయ    = ቀ ଻଺଻ଽ଴,ସଽ∙଴,ଽ଺∙ଵ∙ଶସ଴∙√ଶ∙ଽ,଼ଵቁమయ = ͸,ͳ͹ ɦ; (6.27) 
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 𝜎ː = ͳ − Ͳ,ʹ ∙ ˖ߦ + ሺ݊ − ͳሻ ∙ ଴݊ߦ ∙ ଴ଵܾܪ = ͳ − Ͳ,ʹ ∙ ∙ Ͳ,͹ + ሺͳͷ − ͳሻ ∙ Ͳ,ͶͷͳͲ ∙ ͸,Ͳͳͳ͸ = Ͳ,ͻ͸; 
 
 
 

(6.28) 
 
 ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒ܪ  = ˅଴ଶ˒ˑܪ − 𝛼𝜈బ˒ˑ˅మଶg = ͸,ͳ͹ − ଵ,ଵ∙଴,଼଺మଶ∙ଽ,଼ଵ = ͸,ͳʹ ˏ ; (6.29) 

  ଴ܸ˒ˑ˅ = ܳ˓.˒ˑ˅(ߘʣʞʢ − ܤ)(ʓʜʝߘ + (݊ − ͳ) ∙ (ʐߜ = 

= ͹͸͹ͻሺ͵͵Ͳ − ͵ͲͲሻሺʹͶͲ + ሺͳͷ − ͳሻ ∙ Ͷሻ = Ͳ,ͺ͸ ˏ/˔; (6.30) 

 
 Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͵ʹͶ + ͸,ͳʹ = ͵͵Ͳ,ͷͺ ˏ; (6.31) 
 
 Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ 
ɢɫɯɨɞɧɨɣ, ɩɨɷɬɨɦɭ ɨɫɬɚɟɬɫɹ ɪɚɜɧɚ 331 ɦ. 

 
 6.1.6 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ 
 

 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɫɯɟɦɟ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ. ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ =  ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ ˕˔ܪ
ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɯ ɢ ɭ ɭɦɧɨɠɚɟɦ ɧɚ ܪ˔˕ ɢ ɫɬɪɨɢɦ ɤɪɢɜɭɸ Ⱥ-ȼ ɧɚ ɪɢɫɭɧɤɟ 6.1.  
 ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ɦɨɠɧɨ ɨɱɟɪɬɢɬɶ 
ɩɨ ɞɭɝɟ ɪɚɞɢɭɫɨɦ R. ȼɟɥɢɱɢɧɚ ɷɬɨɝɨ ɪɚɞɢɭɫɚ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ ɇ.  
 Ⱦɥɹ ɩɥɚɜɧɨɝɨ ɫɨɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɜɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɤɪɢɜɵɟ ɜ 
ɬɨɱɤɟ ɫɨɩɪɹɠɟɧɢɹ ɢɦɟɥɢ ɨɛɳɭɸ ɤɚɫɚɬɟɥɶɧɭɸ. Ⱦɥɹ ɜɵɫɨɤɢɯ ɩɥɨɬɢɧ ɷɬɚ 
ɤɚɫɚɬɟɥɶɧɚɹ ɨɛɪɚɡɭɟɬ ɩɪɹɦɨɥɢɧɟɣɧɵɣ ɭɱɚɫɬɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ.  

Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 
 
Ɍɚɛɥɢɰɚ 6.1 – Ɍɚɛɥɢɰɚ ɤɨɨɪɞɢɧɚɬ ɨɝɨɥɨɜɤɚ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ ɩɪɢ 6=˕˔ܪ ɦ 

x y x*  y*  
0 0,126 0,000 0,756 

0,1 0,036 0,600 0,216 
0,2 0,007 1,200 0,042 
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0,3 0,000 1,800 0 
0,4 0,006 2,400 0,036 
0,5 0,027 3,000 0,162 
0,6 0,060 3,600 0,36 
0,7 0,100 4,200 0,6 
0,8 0,146 4,800 0,876 
0,9 0,198 5,400 1,188 
1 0,256 6,000 1,536 

1,1 0,321 6,600 1,926 
1,2 0,394 7,200 2,364 
1,3 0,475 7,800 2,85 

 
Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
 

 
Ɋɢɫɭɧɨɤ 6.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
6.2 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 

 Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɡɚ ɜɨɞɨɫɥɢɜɨɦ. ȼɵɱɢɫɥɹɸɬ 
ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɨɬɜɟɪɫɬɢɣ (ɟɫɥɢ 
ɞɨɛɚɜɥɟɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɬɜɟɪɫɬɢɟ, ɟɝɨ ɬɨɠɟ ɭɱɢɬɵɜɚɸɬ): ℎˍ˓ = √ ܤଶ˓ሺܳߙ + ∑ ሻଶgయ˄ߜ = √ͳ,ͳ ∙ ͸͵Ͷʹଶʹͻ͸ଶ ∙ ͻ,ͺͳయ = ͵,͹ʹ ˏ; (6.32) 

 
ɝɞɟ  ߙ = ͳ,ͳ − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 

ɉɟɪɜɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 
ɩɪɢɛɥɢɠɟɧɢɣ: 

0

1

2
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4

0 2 4 6 8 10
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hୡଵ′ = ௖𝜑ݍ ∙ √ʹ݃ ∙ ሺ∇ʜʞʢ − ∇ʓʜʝ − hୡଵ′ ሻ = ʹͳ,Ͷ͵Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺ͵͵Ͳ − ͵ͲͲሻ =           = Ͳ,ͻͻ ;                                                                                                         (6.33) 
௖ݍ                                                                                                                                                    = ொˑ˔ː.˓˃˔˚஻𝐵 = ଺ଷସଶଶଽ଺ = ʹͳ,Ͷ͵ ˏమ௖ ;                                                               (6.34) 

 
ɍɬɨɱɧɢɦ ɜɟɥɢɱɢɧɭ ɩɟɪɜɨɣ ɫɨɩɪɹɠɟɧɧɨɣ ɝɥɭɛɢɧɵ: 
 hୡଵ′ = ௖𝜑ݍ ∙ √ʹ݃ ∙ ሺ∇ʜʞʢ − ∇ʓʜʝ − hୡଵ′ ሻ = = ଶଵ,ସଷ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺଷଷ଴−ଷ଴଴−଴,ଽ଼ሻ  = Ͳ,ͻͻ ;                                                            (6.35)     

                                                                
ȼɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ: 
 hୡ′′ = hୡଵ′ʹ ∙ ቌ√ͳ + ͺ ∙ ቆ hˍ˓h˔ଵ′ቇଷ − ͳቍ = Ͳ,ͻͻʹ ∙ ቌ√ͳ + ͺ ∙ (͵,͹ʹͲ,ͻͻ)ଷ − ͳቍ = = ͻ,͹ͳˏ  .                                                                                                    (6.36)      
                                                               
Ɉɩɪɟɞɟɥɢɦ ɬɢɩ ɩɪɵɠɤɚ: 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͻ,͹ͳ  ˏ > ℎʜʐ = Ͷˏ, ɬɨ ɢɦɟɟɦ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ. 

ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ܳ =  ݂ሺܪሻ ɩɪɢ ܳ௠௔௫.ˑ˔ː. 
Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ.  
Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ 

ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ.  
ɉɪɢɦɟɧɢɦ ɝɚɲɟɧɢɟ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɢ 

ɪɢɫɛɟɪɦɵ. 
 
 
 
6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ 

 
 Ƚɪɚɜɢɬɚɰɢɨɧɧɭɸ ɩɥɨɬɢɧɭ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ. 
Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ ɬɚɤɨɣ ɩɥɨɬɢɧɵ - ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ 
ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 
 ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
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ℎ = ∇ʜʞʢ − ∇ʞʝʓ = ͵͵Ͳ − ʹͻ͹ = ͵͵ ˏ; (6.37) 
 
 Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ∇ʞʝʓ = ∇ʓʜʏ − ͵ = ͵ͲͲ − ͵ = ʹͻ͹ ˏ; (6.38) 
 
 ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬɵ ɞɥɹ n=0,1: 
 ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 
′௡ܤ  = ℎ√ ௪ߩ˄ߩ ሺͳ − ݊ሻ + ݊ሺʹ − ݊ሻ − ଵߙ ;  

(6.39) 

 
ɝɞɟ ߙଵ = Ͳ,ͷ −ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɡɚ ɫɱёɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ ɢ ɞɪɟɧɚɠɟɣ;  ߩ௪ − ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ;  ߩ˄ −ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ 
 ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ 
ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ: 
′′௡ܤ  = 𝜑݃ݐ௡ℎߛ ቀ ௪ߩ˄ߩ + ݊ − ଵቁߙ ; (6.40) 

 
ɝɞɟ ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ    ɧɚɞёɠɧɨɫɬɢ    ɩɨ     ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ    ɫɨɨɪɭɠɟɧɢɹ, 
ɩɪɢɧɢɦɚɟɦɵɣ  ɜ  ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɩɥɨɬɢɧɵ, ߛ௡ = ͳ,ʹͷ ɞɥɹ I ɤɥɚɫɫɚ; 𝜑 = ͵ͷ° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɪɚɫɱɟɬɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ȽɌɋ ɩɨ 
ɤɨɧɬɚɤɬɭ ɛɟɬɨɧ-ɫɤɚɥɚ. Ɉɫɧɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɫɥɨɠɟɧɨ ɤɪɟɩɤɢɦɢ ɦɚɝɦɚɬɢɱɟɫɤɢɦɢ 
ɝɪɚɧɢɬɚɦɢ. 
 ȼ ɬɚɛɥɢɰɟ 6.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɟɥɢɱɢɧɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ. 
 
 
Ɍɚɛɥɢɰɚ 6.2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ݊ ܤூ˒, ɦ ܤூ˒ூ, ɦ 

0,1 23,9 28,9 
0,2 24,3 27,5 
0,3 24,7 26,2 
0,4 25,4 25,0 
0,5 26,3 23,9 

 
 ɉɨ ɪɢɫɭɧɤɭ 6.2 ɨɩɪɟɞɟɥɟɧɚ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ: 34 ɦ. 
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Ɋɢɫɭɧɨɤ 6.2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ 

 
Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ ݊ = Ͳ,ʹͺͲ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɲɢɪɢɧɚ 

ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ ܤ˒ = ʹͷ ˏ, ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɨɜ, 
ɩɪɢɧɢɦɚɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ܤ˒ = ʹͷ ˏ.  

 
6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 

 
 Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ 

ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. ȼ ɩɥɨɬɢɧɚɯ cɨ ɫɤɚɥɶɧɵɦ ɨɫɧɨɜɚɧɢɟɦ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ 
ɩɨɷɬɨɦɭ ɨɧɢ ɧɚɡɵɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨ – ɭɫɚɞɨɱɧɵɦɢ. ɗɬɢ ɲɜɵ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɪɚɜɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɩɨ ɞɥɢɧɟ ɩɥɨɬɢɧɵ, ɡɚɜɢɫɹɳɢɯ ɨɬ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɥɨɬɢɧɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢɧɢɦɚɟɦ ɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ ɲɨɜ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɛɵɤ. 
Ɍɨɝɞɚ ɪɚɡɦɟɪ ɫɟɤɰɢɢ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ݈௖ = ܾ + ˄ߜ = ͳ͸ + Ͷ = ʹͲ ˏ;  (6.41) 

 
 
6.3.3 Ȼɵɤɢ 
 

  Ȼɵɤɢ ɫɥɭɠɚɬ ɨɩɨɪɚɦɢ ɞɥɹ ɡɚɬɜɨɪɨɜ, ɦɨɫɬɨɜ ɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɨɞɴɟɦɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ, ɚ ɬɚɤɠɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɨɞɨɫɥɢɜɧɵɯ ɫɟɤɰɢɣ,  
  Ɏɨɪɦɚ ɛɵɤɨɜ ɜ ɩɥɚɧɟ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɥɚɜɧɚɹ. 
  Ɍɨɥɳɢɧɚ ɛɵɤɚ ɪɚɜɧɚ 4 ɦ. ɉɚɡɨɜɵɣ ɩɟɪɟɲɟɟɤ ɧɚɡɧɚɱɚɟɦ ɪɚɜɧɵɦ 0,8ɦ.  
  ɉɚɡɵ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɪɚɫɩɨɥɚɝɚɸɬ ɨɛɵɱɧɨ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, 
ɲɢɪɢɧɚ ɩɚɡɚ ɫɨɫɬɚɜɥɹɟɬ 1 ɦ. ɩɚɡɵ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɪɚɡɦɟɳɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 ɦ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 
ɭɞɨɛɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 
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6.3.4 ɍɫɬɨɢ 
 
Ɇɟɠɞɭ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɶɸ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ 

ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɛɪɵɡɝ ɨɬɛɪɚɫɵɜɚɟɦɨɣ ɫɬɪɭɢ 
ɧɚ ɡɞɚɧɢɟ Ƚɗɋ. 

 
6.3.5 Ƚɚɥɟɪɟɢ  
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 

ɝɚɥɟɪɟɢ. Ƚɚɥɟɪɟɢ ɞɥɹ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ 
ɩɪɢɧɢɦɚɸɬɫɹ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɪɚɡɦɟɪɚɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ 
ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɒɢɪɢɧɚ ɝɚɥɟɪɟɢ – 3ɦ, ɜɵɫɨɬɚ – 3,5ɦ. ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ 
ɭɫɬɪɨɟɧɚ ɫɦɨɬɪɨɜɚɹ ɝɚɥɟɪɟɹ ɲɢɪɢɧɨɣ 2ɦ, ɜɵɫɨɬɨɣ 2,5 ɦ. 

 
6.3.6 ɗɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 

 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ. ɂɯ ɩɪɢɦɟɧɹɸɬ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. 
 Ɍɨɥɳɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɞɨɥɠɧɚ ɛɵɬɶ: 
ˊߜ  = ௠.˓ˍܬ௡ߛˊܪ∆ = ͳ͹,Ͷ͹ ⋅ ͳ,ʹͷͳͷ = ͳ,Ͷͷˏ ; (6.42) 

 
ɝɞɟ ߛ௡ = ͳ,ʹͷ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ∆ܪˊ = ͳ͹,Ͷ͹ˏ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ; ܬˍ˓.௠ =  ͳͷ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɞɥɹ ɫɤɚɥɶɧɵɯ 
ɝɪɭɧɬɨɜ. 
௔௦ܪ  = Ͳ,͵ ∙ ௠௔௫ܪ = Ͳ,͵ ∙ ʹͻ,Ͷ = ͺ,ͺʹ ˏ; (6.43) 
 
ɝɞɟ ܪ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: 
௠௔௫ܪ  = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ͵͵Ͳ − ͵ͳͷ,ͳ = ͳͶ,ͻˏ; (6.44) 
 

ɝɞɟ  ∇ʢʜʐ௠𝑖௡ − ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɇȻ ɩɪɢ Q˔.˒ = ͳͷͲ ˏଷ ˔⁄ . 
 ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ: 
ˊܪ∆             = ௠௔௫ܪ − ௔௦ܪ = ʹͻ,Ͷ − ͺ,ͺʹ = ʹͲ,ͷͺˏ; (6.45) 
 
 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
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 ݈ˊ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻܤ௡ = ሺͲ,ͳͲ ÷ Ͳ,ʹͷሻ ∙ ʹͷ = ʹ,ͷ ÷ ͹,ͷˏ; (6.46) 
 
ɝɞɟ ܤ௡ = ʹͷ ˏ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 ɉɪɢɧɢɦɚɟɦ ݈ˊ = ͵ˏ 
 Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ: 
             ℎˊ = Ͳ,͸ ∙ ௗܪ = Ͳ,͸ ⋅ ሺ͵͵Ͳ − ͵ͲͲ,ͺͻሻ = ͳ͹,Ͷ͹ˏ;      (6.47) 
 
 ɉɪɢɧɢɦɚɟɦ ℎˊ = ͳ͹,ͷˏ. 
 Ⱦɪɟɧɚɠ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɨɦ 300 ɦɦ ɫ ɲɚɝɨɦ 2 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɚɠɧɵɦɢ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ ɩɪɢɧɢɦɚɟɦ 
8ɦ. Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ: 
 ℎˇ˓ = Ͳ,͸ ∙ ℎˊ˃˅ = Ͳ,͸ ⋅ ͳ͹,Ͷ͹ = ͳͲ,Ͷͺˏ;  (6.48) 
 
 ɉɪɢɧɢɦɚɟɦ ℎˇ˓ = ͳͲ,ͷˏ . 
 

6.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
6.4.1 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɥɨɬɢɧɵ 
 

 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ ɜɟɞɟɬɫɹ ɩɨ ɨɫɧɨɜɧɨɦɭ 
ɪɚɫɱɟɬɧɨɦɭ ɫɥɭɱɚɸ – ɧɨɪɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ ɩɪɢ ɇɉɍ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ 
ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ (ɩɪɢ ɩɪɨɩɭɫɤɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɨ 
ȼɏɄ). 
 ɉɪɢ ɫɛɨɪɟ ɧɚɝɪɭɡɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɧɚɝɪɭɡɤɢ ɫɨɛɢɪɚɸɬ ɧɚ 1 
ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ ɩɥɨɬɢɧɵ. 
 

6.4.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 
 ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ 
AutoCad: ܵ ˒ˎ = ͸Ͷͷ,ͺʹ ˏଶ. 
 ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 
ˎ˒ܩ           = ܵ˒ˎ ∙ ܾ ∙ ܾ˄ߛ + ˄ߜ = Ͷ͵Ͷ ∙ ͳ͸ ∙ ʹͶͳ͸ + Ͷ = ͺ͵͵ʹ ˍʜ/ˏ ;  (6.49) 

 
ɝɞɟ ܵ˒ˎ = Ͷ͵Ͷ ˏଶ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; 

 ܾ = ͳ͸ ˏ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;  ߜ˄ = Ͷ ˏ − ɬɨɥɳɢɧɚ ɛɵɤɚ;  ߛ˄ = ʹͶͲͲ ˍˆ ˏଶ − ⁄ ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 
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 Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɬɚɤɠɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɫ 
ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCad: 
 ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɚ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ            = ܵ˄ ∙ ˄ߜ ∙ ρ˄ ∙ gܾ + ˄ߜ = ͷ͸͸ ∙ Ͷ ∙ ʹͶͳ͸ + Ͷ = ʹ͹ͳ͸ ˍʜ/ˏ; (6.50) 

 
ɝɞɟ ܵ˄ = ͷ͸͸ˏଶ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ. 

˄ߜ  = Ͷ ˏ − ɬɨɥɳɢɧɚ ɛɵɤɚ; 
 ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ݂ଵ,ହ ∙ ݃ =  Ͳ,Ͳͷͷ ∙ ͳͲͶଵ,ହ ∙ ͻ,ͺͳ = ͷ͹ʹ ˍʜ;  (6.51) 
 
ɝɞɟ  ݂ − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺ͵͵ͳ − ͵ʹͶ + Ͳ,ͷሻ ∙ ͳ͸ = ͳʹ͸ˏଶ; 
 

(6.52) 

ɝɞɟ ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ. 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɹɬ ɤ 1 ɩ.ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: 
ˊݍ  = ொˊ௕+𝛿˄ = ହ଻ଶଵ଺+ସ = ʹͺ,͸ ˍʜ ˏ⁄ ; (6.53) 

  
6.4.3 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 ɬɪɟ-
ɭɝɨɥɶɧɢɤɚ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
-ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 T˅ = γʑ∙ୌʑమଶ = ଵ଴∙ଷଷమଶ = ͷͶͶͷ;  

 
(6.54) 

ɝɞɟ ܪʑ = ∇ʜʞʢ − ∇˒ˑˇ = ͵͵Ͳ − ʹͻ͹ = ͵͵ ˏ; 
-ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

 ܶː = ʑߛ ∙ ʹʜଶܪ = ͳͲ ∙ ͵,ͺͻଶʹ = ͹ͷ,͸͸ ˍʜ ˏ⁄ ; (6.55) 

 
ɝɞɟ ܪʜ = ∇ʜʐ௠𝑖௡ − ∇˒ˑˇ = ͵ͲͲ,ͺͻ − ʹͻ͹ = ͵,ͺͻ. 
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6.4.4 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 

 ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɥɨɫɤɨɣ ɩɨɞɨɲɜɟ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɫ ɜɵɫɨɬɨɣ ɪɚɜɧɨɣ ɞɚɜɥɟɧɢɸ ɫɬɨɥɛɚ ɜɨɞɵ ɨɬ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ: 
 
 ɋɢɥɭ ɜɡɜɟɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ܹ˅ ˊ = ʜܪ ∙ ˇˑ˒ܤ ∙ ʑߛ = ͵,ͺͻ ∙ ʹͷ ∙ ͳͲ = ͻ͹ʹ,ͷ ˍʜ;          (6.56) 

 

6.4.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
 ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɣ ɦɨɠɟɬ ɛɵɬɶ 
ɩɨɫɬɪɨɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɋɉ [2]. 
 Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ͵͵Ͳ − ͵ͲͲ,ͺͻ = ʹͻ,ͳ ˏ; (6.57) 
௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ʹͻ,ͳ = ͳͳ,͸ ˏ; (6.58) 
ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ʹͻ,ͳ = ͷ,ͺ ˏ; (6.59) 
 
 ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD. 
 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ: 
           ˗ܹ = ܵˠ˒ ∙ ʑߛ = ͳͷͷ ∙ ͳͲ = ͳͷͷͲ ˍʜ; (6.60) 
 

6.4.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
 
ː݌  = ːߛ ℎː݃ݐଶ(Ͷͷ − 𝜑ː ʹ⁄ ) = ͳͲ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ − ʹͲʹ) = = ͻ,ͺ ˍʜ ˏଶ⁄ ;  

(6.61) 

 
ɝɞɟ ːߛ = ͳͲˍʜ/ˏଷ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ;  ℎː = ʹˏ − ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ;  𝜑ː = ʹͲ° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ: 
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ːܧ = ʹːℎː݌ = ͻ,ͺ ∙ ʹʹ = ͻ,ͺ ˍʜ ˏ⁄  ; (6.62) 

 
 Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
′˓ˆ.ʏ݌            = ːߛ ℎː݃ݐଶ ቀͶͷ − 𝜑ˆ˓ ʹ⁄ ቁ = ͳͲ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ − ͵͹ʹ) =           = Ͷ,ͻ͹ˍʞ˃ ;  

(6.63) 

 
ɝɞɟ 𝜑ˆ˓ = ͵͹° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɝɨ ɧɚɧɨɫɚɦɢ. 
 ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ 
ɜɟɫ ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ ɪɚɜɧɹɟɬɫɹ: 
′′˓ˆ.ʏ݌  = ሺːߛ ℎː+̂ߛ ˓˅́ ˅ℎˆ˓ሻ݃ݐଶ ቀͶͷ − 𝜑ˆ˓ ʹ⁄ ቁ = ሺͳͲ ∙ ʹ + ͳͺ,Ͳͷ ∙ ʹሻ ∙ ∙ ଶ݃ݐ (Ͷͷ − ͵͹ʹ) = ͳ͵,ͻ ˍʞ˃ ;  

(6.64) 

 
 ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ ̂ߛ ˓˅́ ˅ ɪɚɜɧɹɟɬɫɹ: 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = ʹͺ − ሺͳ − Ͳ,ͲͲͷሻ ∙ ͳͲ = ͳͺ,Ͳͷ ˍʜ ˏଷ;⁄  (6.65) 

 
ɝɞɟ ̂ߛ ˓ = ʹͺ ˍʜ ˏଷ⁄ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ; ݊଴ = Ͳ,ͲͲͷ − ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ; ߛ௪ = ͳͲ ˍʜ ˏଷ⁄ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɧɚɧɨɫɨɜ ɪɚɜɧɚ 
ɩɥɨɳɚɞɢ ɷɩɸɪɵ: 
˅˃ܧ  = ଵ݌ + ʹଶ݌ = Ͷ,ͻ͹ + ͳ͵,ͻʹ = ͳͺ,ͺ ˍʜ ˏଷ⁄ ;  

(6.66) 
 
 ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ: 
′′˓ˆ.ʞ݌  = ሺ̂ߛ ˓˅́ ˅ℎˆ˓ሻ݃ݐଶ ቀͶͷ + 𝜑ˆ˓ ʹ⁄ ቁ = ͳͺ,Ͳͷ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ + ͵͹ʹ) = = ͳͶͷ,ʹʹ ˍʞ˃;  

(6.67) 

 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ: 
˔˃˒ܧ            = ܵˠ˒ = ˓ˆ˓ ∙ ℎˆ˓ʹ = ͳͶͷ,ʹʹ ∙ ʹʹ = ͳͶͷ,ʹʹ ˍʜ ˏଷ⁄ ; (6.68) 
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6.4.7 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 

 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɟɬɧɨɦ 
ɫɥɭɱɚɟ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = Ͳ,ͷߩ௪gℎଵ% ቆ𝜆̅ߨ + ℎ଴ʹቇ = ͳʹ ∙ ͳͲ ∙ ͳ,͵Ͷ ∙ (ͳͲߨ + Ͳ,ͷ͸ʹ ) = = ʹʹ͹,ͻˍʜ;  

(6.69) 

 
ɝɞɟ ℎଵ% = ͳ,͵Ͷˏ − ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 𝜆̅ = ͳͲ ˏ − ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ. 
           ℎ଴ = ℎଵ%ଶ𝜆̅ߨ = ߨ ∙ ͳ,͵ͶଶͳͲ = Ͳ,ͷ͸ ˏ ; (6.70) 

 
 Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɯɨɞɢɬɫɹ 
ɧɢɠɟ ɨɬɦɟɬɤɢ ɇɉɍ ɧɚ ɜɟɥɢɱɢɧɭ: 
௖ݕ  = 𝜆ʹ̅ߨ − ͵ͅ ℎଵ% = ͳͲʹߨ − ͵ͅ ∙ ͳ,͵Ͷ = ͳ,ͳ ˏ; 
 

     (6.71) 

 ɗɩɸɪɭ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, 
ɨɫɧɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ, ɨɞɧɚ ɜɟɪɲɢɧɚ 
ɬɪɟɭɝɨɥɶɧɢɤɚ, ɥɟɠɚɳɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜɵɲɟ ͳ,ͳℎଵ% ɧɚɞ ɇɉɍ, ɚ 
ɞɪɭɝɚɹ ɧɟ ɧɢɠɟ ͺℎଵ% ɇɉɍ. 
 
 6.5 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɟɞɟɧɚ ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ 
ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
 Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɫ ɭɱёɬɨɦ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɬɨɥɶɤɨ ɩɨ 
ɤɨɧɬɚɤɬɭ ɛɟɬɨɧɚ ɫ ɨɫɧɨɜɚɧɢɟɦ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ 
ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. Ɉɰɟɧɤɚ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɟɱɟɧɢɢ ɧɚ ɭɪɨɜɧɟ ɟё ɩɨɞɨɲɜɵ. 
 ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  
 Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɟɧɚ ɬɚɛɥɢɰɚ 6.2, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ.  
 Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɨɩɪɟɞɟɥɟɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad. 
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Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

Ɉɛɨɡɧɚɱ.ɫɢɥɵ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ 
Ɇɨɦɟɧɬ, 

ɤɇ·ɦ ʑܶʐ 1,00  5445,00 11 11,00 ʜܶʐ 1,00  162,45 -1,65 -1,65 0,95 ˎ˒ܩ  8332,80 -5,4 -5,40 0,95 ˄ܩ  2716,80 -6,3 -6,30 ܹ˅ ˊ 1,00  972,50 0 0,00 ˗ܹ 1,00  1550,00 8,43 8,43 ʔː 1,20  9,80 3,33 3,33 ʔ˒˃˔ 0,80  145,22 -0,65 -0,65 ܹ˅ ˑˎː 1,00  227,90 48,9 48,90 0,90 ˊݍ  30,00 -8,685 -8,69 ʔ௔ 1,00  18,87 1,115 1,12 
 
 Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.) ɜɵɩɨɥɧɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 
 Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨̟ = − ௡ܤܰ + ͸∑ʛܤ௡ଶ = − ͺͲͲͳ,͸ ʹͷ + ͸ ∙ ʹͶ͹ʹͺʹͷଶ = −ͺʹ,͹ ˍʜ ˏଶ⁄ ;  

(6.72) 
 
ɝɞɟ ܰ − ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ʛ − ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܤ௡ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͺʹ,͹ ∙ Ͳଶ − ͳͲ ∙ ͵͵ ∙ ∙ ሺͳ − Ͳଶሻ = −͵͵Ͳ ˍʜ ˏʹ⁄  . 

(6.73) 

 
ɝɞɟ ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ͵͵Ͳ − ʹͻ͹ = ͵͵ˏ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ 
ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ;  ݉௨ =  ;ଵߙ݃ݐ

ଵߙ  − ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ.  
 
 Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ ߙ݃ݐଵ = Ͳ. 
 𝜏௫௬௨ = ௗ௨ܪ௪ߛ) + 𝜎௬௨)݉௨ = ሺͳͲ ∙ ͵͵ − ͺʹ,͹ሻ ∙ Ͳ = Ͳ ˍʞ˃ ; (6.74) 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͺʹ,͹ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ ∙ ͵͵ ∙ Ͳଶ = −ͺʹ,͹ ˍʜ ˏʹ⁄ ; (6.75) 
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𝜎ଷ௨ = ௪ʜௗ௨ߛ− = −ͳͲ ∙ ͵͵ = −͵͵Ͳ ˍʜ ˏଶ⁄ ; (6.76) 

 
 Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 

𝜎௬௧ = − ௡ܤܰ − ͸∑ʛܤ௡ଶ = − ͺͲͲͳ,͸ʹͷ − ͸ ∙ ʹͶ͹ʹͺʹͷଶ = −ͷͷ͹,ͷ ˍʜ ˏଶ⁄ ;  
(6.77) 

  𝜎௫௧ = 𝜎௬௧݉௧ଶ − ௗ௧ܪ௪ߛ ሺͳ − ݉௧ଶሻ = −ͷͷ͹,ͷ ∙ Ͳ,ͺଶ − ͳͲ ∙ ͵,ͺͻ ∙ ∙ ሺͳ − Ͳ,ͺଶሻ = −͵͹Ͳ,ͺ ˍʜ ˏଶ⁄ ;  
(6.78) 

 
ɝɞɟ ܪௗ௧ = ͵,ͺͻ ˏ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ;  ݉௧ = ଶߙ݃ݐ = °ͻ͵݃ݐ = Ͳ,ͺ; 

ଶߙ  = ͵ͻ° − ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ = −(ͳͲ ∙ ͵,ͺͻ + ሺ−ͷͷ͹,ͷሻ) ∙ Ͳ,ͺ =             = ͶͳͶ,ͺ ˍʜ ˏଶ⁄ ;  

(6.79) 

 𝜎ʖ௧ = 𝜎௬௧ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ = ͷͷ͹,ͷ ∙ ሺͳ + Ͳ,ͺଶሻ + ͳͲ ∙ ∙ ͵,ͺͻ ∙ Ͳ,ͺଶ = −ͺͺͻ,͵ ˍʜ ˏଶ⁄  ;  
(6.80) 

 𝜎ଵ௧ = ௗ௧ܪ௪ߛ− − ͳͲ ∙ ͵,ͺͻ = −͵ͺ,ͻ ˍʜ ˏଶ⁄ ; . (6.81) 

 
ɝɞɟ 𝜎௨̟ , 𝜎௫௨ , 𝜎௬௧ , 𝜎௫௧ − ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ,ˍʜ ˏଶ⁄ ;  𝜏௫௬௨ , 𝜏௫௬௧ − ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɩɥɨɳɚɞɤɚɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ, ˍʜ ˏଶ⁄ ; 𝜎ଵ௨, 𝜎ଷ௨ , 𝜎ଵ௧, 𝜎ଷ௧ − ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭ ɜɟɪɯɨɜɨɣ ɢ 
ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ ɩɥɨɬɢɧɵ, ˍʜ ˏଶ⁄ ; 𝜎௖௨ − ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ 
ɜɟɪɯɧɟɣ ɝɪɚɧɢ, ˍʜ ˏଶ⁄ ; ܰ − ɧɨɪɦɚɥɶɧɚɹ ɫɢɥɚ, ɪɚɜɧɚɹ ɫɭɦɦɟ ɩɪɨɟɤɰɢɢ ɧɚ ɧɨɪɦɚɥɶ ɤ ɪɚɫɱɟɬɧɨɦɭ 
ɫɟɱɟɧɢɸ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; 𝛴ܯ − ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɩɥɨɬɢɧɟ, ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɫɟɪɟɞɢɧɵ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܤௗ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ; ݉௨, ݉௧ −  ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ 
ɫɟɱɟɧɢɹ; 
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,ௗ௨ܪ ௗ௧ܪ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ; ߜ − ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɩɨɞɨɲɜɵ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ; ߙ − ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢ ɜɟɪɬɢɤɚɥɶɸ; 
 ɉɨɥɭɱɟɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.3. 
 
Ɍɚɛɥɢɰɚ 6.3 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ 

ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

ɇɚɩɪɹɠɟɧɢɟ ˍʜ ˏଶ⁄  ɇɚɩɪɹɠɟɧɢɟ ˍʜ ˏଶ⁄  𝜎௨̟  -82,6 𝜎௬௧ -557,5 𝜎௫௨ -330 𝜎௫௧ -370,8 𝜏௫௬௨  0 𝜏௫௬௧  414,8 𝜎ଵ௨ -82,6 𝜎ଵ௧ -38,9 𝜎ଷ௨ -330 𝜎ଷ௧ -889,3 
 
 6.5.1 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
 ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
 ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  · ௟௖ߛ · |𝜎ˊ| ൑ ௖ߛ · ܴ௕; (6.82) 
 
ɝɞɟ ܴ௕ = ʹͺͲͲ ˍʜ ˏଶ⁄ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ (ɦɚɪɤɚ ȼ5);  ߛ௡ = ͳ,ʹͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ;  ߛ௟௖ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ;  ߛ௖ = Ͳ,ͻ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ; 
 ͳ,ʹͷ · ͳ · |−ͺͺͻ,͵| ൑ Ͳ,ͻ · ʹͺͲͲ ; 
 ͳʹ͵ͷ,ͳͺˍʜ/ˏଶ ൑ ʹͺͲͲ ˍʜ/ˏଶ   .                                                   
 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɟɥɢɱɢɧɚ ɝɥɚɜɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɤɥɚɫɫɚ 
ȼ5 ɫ ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲ ˍʜ ˏଶ⁄ , ɤɨɬɨɪɵɣ 
ɧɟɨɛɯɨɞɢɦɨ ɭɥɨɠɢɬɶ ɜ ɡɨɧɟ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɫɠɢɦɚɸɳɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ, 
ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɩɪɢɜɟɞɟɧɧɨɦɭ ɜɵɲɟ ɭɫɥɨɜɢɸ. 
 ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௬௨ < Ͳ; (6.83) 
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−ͺ͸,ʹ < Ͳ; 
 
 ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷߛ௪ܪௗ௨; 

   
(6.84) 

 |−ͳ͵ͳ,ͳ | ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͵͵;                                                                                  
 ͺʹ,͸ ˍʜˏଶ ൒ ͺʹ,ͷ ˍʜˏଶ ;  

 
 ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 
ɩɪɨɱɧɨɫɬɢ. 
 
 6.6. Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
 ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ 
ɫɞɜɢɝɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳёɧɧɨɣ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, ɫɨɩɪɨɬɢɜɥɹɸɳɟɣɫɹ ɫɞɜɢɝɭ): 
           ܴ = ˄ܩ) + ˎ˒ܩ − ܹ˅ ˊ˅ − ˗ܹ + (ˊݍ ∙ 𝜑݃ݐ + ʔː ∙ ′௖ߛ + ܿ ∙ пܤ =           = ሺʹͷͺͳ + ͹ͻͳ͸ − ͻ͹ʹ,ͷ − ͳͷͷͲ + ʹ͹ሻ ∙ Ͳ,͹ + ͳͳ,͹͸ ∙ Ͳ,͹ + ͳͲͲ ∙           ∙ ʹͷ = ͺͳͲͻˍʜ/ˏଶ; 
 

 
(6.85) 

ɝɞɟ 𝜑 = ͵ͷ° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ;  ߛ௖ = Ͳ,͹ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ; 
 ˔ = ͳͲͲ ˍʜ ˏଶ⁄ − ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ௡ܤ ∙ ͳ = ʹͷˏଶ − ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 

ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
 ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
 F = ܶ˅ ˄ − ܶː ˄ + ܹ˅ ˑˎː + ːܧ + ˃ܧ =            = ͷͶͶͷ − ͹ͷ,͸͸ + ʹʹ͹,ͻ + ͳͳ,͹͸ + ʹʹ,͸Ͷ = ͷ͸͵ͳ,͸Ͷ ˍʜˏଶ ;  

(6.86) 

 
 ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
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௖ߛ  · ௟௖ߛ  ܴ · ܨ ൒  ௡;       (6.87)ߛ
 

 
ɝɞɟ ߛ௡ = ͳ,ʹͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௖ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 
 ͺͳͲͻ,͵  ∙ Ͳ,ͻͷͷ͸͵ͳ,͸ ∙ ͳ ൒ ͳ,ʹͷ;  
 ͳ,ʹͻ > ͳ,ʹͷ. 
 
 ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 
ɨɫɧɨɜɚɧɢɸ. 
 
 
 
 
 
 

7 Ɇɟɪɨɩɪɢɹɬɢɟ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
ɂɧɞɢɝɢɪɫɤɨɝɨ Ƚɍ, oɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

7.1 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

Ɋɟɫɩɭɛɥɢɤɚ ɋɚɯɚ (əɤɭɬɢɹ) ɡɚɧɢɦɚɟɬ ɩɹɬɭɸ ɱɚɫɬɶ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
ȼ ɷɬɢɯ ɛɟɫɤɪɚɣɧɢɯ ɩɪɨɫɬɪɚɧɫɬɜɚɯ, ɩɨɤɪɵɬɵɯ ɞɟɜɫɬɜɟɧɧɵɦɢ ɥɟɫɚɦɢ ɢ ɬɭɧɞɪɨɣ, 
ɨɛɢɬɚɸɬ 64 ɜɢɞɚ ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɢ 280 ɜɢɞɨɜ ɩɬɢɰ, ɦɧɨɝɢɟ ɢɡ ɧɢɯ - ɪɟɞɤɢɟ ɢɥɢ 
ɢɫɱɟɡɚɸɳɢɟ. 
         ȼ ɪɚɣɨɧɟ Ⱥɪɤɬɢɱɟɫɤɨɝɨ ɩɨɛɟɪɟɠɶɹ ɝɧɟɡɞɹɬɫɹ ɢ ɩɪɨɜɨɞɹɬ ɥɟɬɨ ɞɨ 2000 
ɫɬɟɪɯɨɜ. 
         ɋɟɝɨɞɧɹ ɜ ɦɢɪɟ ɫɭɳɟɫɬɜɭɟɬ 15 ɜɢɞɨɜ ɠɭɪɚɜɥɟɣ. ɋɟɦɶ ɢɡ ɧɢɯ ɨɛɢɬɚɸɬ ɜ 
Ɋɨɫɫɢɢ, ɲɟɫɬɶ ɢɡ ɫɟɦɢ - ɜ əɤɭɬɢɢ. ɗɬɢ ɩɪɟɤɪɚɫɧɵɟ ɩɬɢɰɵ ɩɪɟɨɞɨɥɟɜɚɸɬ ɬɵɫɹɱɢ 
ɤɢɥɨɦɟɬɪɨɜ, ɱɬɨɛɵ ɧɚ ɡɟɦɥɟ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ ɩɪɨɢɡɜɟɫɬɢ ɫɜɨɟ ɩɨɬɨɦɫɬɜɨ. Ɍɚɤ 
ɱɬɨ ɧɚɲɚ ɪɟɫɩɭɛɥɢɤɚ ɫ ɩɨɥɧɵɦ ɩɪɚɜɨɦ ɦɨɠɟɬ ɧɚɡɵɜɚɬɶɫɹ ɠɭɪɚɜɥɢɧɨɣ 
ɞɟɪɠɚɜɨɣ. 
         ɇɚ ɬɟɪɪɢɬɨɪɢɢ əɤɭɬɢɢ ɧɚɯɨɞɹɬɫɹ 2 ɡɚɩɨɜɟɞɧɢɤɚ, 4 ɧɚɰɢɨɧɚɥɶɧɵɯ 
ɩɪɢɪɨɞɧɵɯ ɩɚɪɤɚ ɢ ɛɨɥɟɟ 100 ɪɟɫɭɪɫɧɵɯ ɪɟɡɟɪɜɚɬɨɜ. Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɨɫɨɛɨ 
ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɪɚɜɧɚ 646108,9 ɤɜ. ɤɦ, ɢɥɢ 21 % 
ɬɟɪɪɢɬɨɪɢɢ əɤɭɬɢɢ. 
         ɉɟɪɜɵɟ ɪɟɫɭɪɫɧɵɟ ɪɟɡɟɪɜɚɬɵ ɛɵɥɢ ɫɨɡɞɚɧɵ ɜ Ƚɨɪɧɨɦ ɢ ɏɚɧɝɚɥɚɫɫɤɨɦ 
ɭɥɭɫɚɯ. 
          Ʉɪɭɩɧɟɣɲɢɦ ɡɚɩɨɜɟɞɧɢɤɨɦ ɹɜɥɹɟɬɫɹ "ɍɫɬɶ-Ʌɟɧɫɤɢɣ" ɜ Ȼɭɥɭɧɫɤɨɦ ɭɥɭɫɟ, 
ɟɝɨ ɩɥɨɳɚɞɶ ɪɚɜɧɚ 14330 ɤɜ.ɤɦ. Ɂɚɩɨɜɟɞɧɢɤ ɛɵɥ ɫɨɡɞɚɧ ɜ 1986 ɝɨɞɭ ɜ ɰɟɥɹɯ 
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ɫɨɯɪɚɧɟɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɦɚɥɨɝɨ ɥɟɛɟɞɹ ɢ ɝɭɫɟɣ, ɚ ɬɚɤɠɟ 
ɞɢɤɨɝɨ ɫɟɜɟɪɧɨɝɨ ɨɥɟɧɹ ɢ ɦɨɪɠɚ.Ɉɥɟɤɦɢɧɫɤɢɣ ɡɚɩɨɜɟɞɧɢɤ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɸɝɟ 
Ɋɟɫɩɭɛɥɢɤɢ ɋɚɯɚ (əɤɭɬɢɹ) 
          ɇɚɰɢɨɧɚɥɶɧɵɣ ɩɪɢɪɨɞɧɵɣ ɩɚɪɤ - "Ʌɟɧɫɤɢɟ ɫɬɨɥɛɵ " (1995 ɝ) ɪɚɫɩɨɥɨɠɟɧ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɏɚɧɝɚɥɚɫɫɤɨɝɨ ɭɥɭɫɚ ɢ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɭɱɚɫɬɤɨɜ, 
ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɥɟɜɨɦɭ ɢ ɩɪɚɜɨɦɭ ɛɟɪɟɝɚɦ ɪɟɤɢ Ʌɟɧɵ, ɧɚ ɤɨɬɨɪɵɯ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɨɫɬɚɧɰɵ ɪɚɡɪɟɲɟɧɢɹ ɤɨɪɟɧɧɵɯ ɩɨɪɨɞ, 
ɨɛɪɚɡɭɸɳɢɟ "ɚɪɤɢ", "ɛɚɲɧɢ", "ɤɨɥɨɧɧɚɞɵ", "ɫɨɛɨɪɵ" ɢ ɞɪɭɝɢɟ ɩɪɢɱɭɞɥɢɜɵɟ 
ɮɨɪɦɵ. 
         Ⱦɪɭɝɢɦ ɭɧɢɤɚɥɶɧɵɦ ɩɚɦɹɬɧɢɤɨɦ ɩɪɢɪɨɞɵ ɹɜɥɹɸɬɫɹ ɞɸɧɵ - ɬɭɤɚɥɚɧɵ. 
Ɉɱɟɧɶ ɫɬɪɚɧɧɨ ɜɢɞɟɬɶ ɫɪɟɞɢ ɹɤɭɬɫɤɨɣ ɬɚɣɝɢ ɩɪɢɪɨɞɧɵɟ ɨɛɪɚɡɨɜɚɧɢɹ, 
ɧɚɩɨɦɢɧɚɸɳɢɟ ɫɚɦɭɸ ɧɚɫɬɨɹɳɭɸ ɩɭɫɬɵɧɸ. Ɉɧɢ ɩɨ ɩɪɚɜɭ ɫɱɢɬɚɸɬɫɹ 
"ɷɤɡɨɬɢɤɨɣ ɹɤɭɬɫɤɨɣ ɩɪɢɪɨɞɵ ". ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɚɹ ɢɡ ɧɢɯ - ɋɚɦɵɫ Ʉɭɦɚɝɚ. 
ȼ ɪɚɡɧɵɟ ɝɨɞɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɚɪɤɚ ɩɪɨɜɨɞɢɥɢɫɶ ɚɪɯɟɨɥɨɝɢɱɟɫɤɢɟ ɢ 
ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɇɚ ɭɱɚɫɬɤɚɯ Ʉɭɪɭɧɝɧɚɯ ɢ Ʉɸɷɯ - ɏɚɣɹ ɧɚɣɞɟɧɵ 
ɨɫɬɚɧɤɢ ɦɚɦɨɧɬɨɜ, ɛɢɡɨɧɨɜ. ɇɚ ɩɪɚɜɨɦ ɛɟɪɟɝɭ Ʌɟɧɵ ɜ 1983-1984 ɝɨɞɚɯ ɨɬɤɪɵɬɚ 
ɭɧɢɤɚɥɶɧɚɹ ɞɪɟɜɧɟɩɚɥɟɨɥɨɝɢɱɟɫɤɚɹ ɫɬɨɹɧɤɚ Ⱦɢɪɢɧɝ - ɘɪɹɯ. 
         ɇɚɰɢɨɧɚɥɶɧɵɣ ɩɚɪɤ ɯɪɚɧɢɬ ɢ ɞɪɭɝɢɟ ɪɚɪɢɬɟɬɵ. ɇɚ ɫɤɚɥɚɯ ɜ ɛɨɥɶɲɨɦ 
ɤɨɥɢɱɟɫɬɜɟ ɨɛɧɚɪɭɠɟɧɵ ɩɢɫɚɧɢɰɵ, ɜɵɩɨɥɧɟɧɧɵɟ ɤɪɚɫɤɨɣ ɞɪɟɜɧɢɯ ɠɢɬɟɥɟɣ 
ɷɬɢɯ ɦɟɫɬ. ȼɫɬɪɟɱɚɸɬɫɹ ɧɚɞɩɢɫɢ ɞɪɟɜɧɟɬɸɪɤɫɤɨɝɨ ɪɭɧɢɱɟɫɤɨɝɨ ɩɢɫɶɦɚ ɢ 
ɧɚɫɤɚɥɶɧɵɟ ɪɢɫɭɧɤɢ. 
         Ɉɫɧɨɜɧɚɹ ɟɝɨ ɡɚɞɚɱɚ ɫɨɫɬɨɢɬ ɜ ɡɚɳɢɬɟ ɜɨɫɬɨɱɧɨɣ ɩɨɩɭɥɹɰɢɢ ɫɢɛɢɪɫɤɨɝɨ 
ɛɟɥɨɝɨ ɠɭɪɚɜɥɹ - ɫɬɟɪɯɚ, ɢɫɱɟɡɚɸɳɟɣ ɩɬɢɰɵ ɦɢɪɚ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ 
ɤɚɤ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɬɚɤ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 
ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɩɟɪɟɞɜɢɠɟɧɢɟɦ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɨɪɝɚɧɢɡɚɰɢɟɣ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɨɬɜɚɥɨɜ, Ʌɗɉ, 
ɠɢɥɵɯ ɩɨɫёɥɤɨɜ ɢ ɩɪɨɱɟɟ. Ɍɚɤɠɟ ɜɨɡɞɟɣɫɬɜɢɟ ɛɭɞɟɬ ɜɵɡɜɚɧɨ ɜɵɩɨɥɧɟɧɢɟɦ 
ɪɚɛɨɬ ɩɨ ɨɫɧɨɜɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ ɝɢɞɪɨɭɡɥɚ, ɫ ɩɨɞɝɨɬɨɜɤɨɣ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɜɵɩɨɥɧɟɧɢɟɦ ɡɚɳɢɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɜɤɥɸɱɚɹ 
ɛɟɪɟɝɨɭɤɪɟɩɥɟɧɢɟ, ɫ ɜɨɡɜɟɞɟɧɢɟɦ ɞɚɦɛ, ɫ ɩɨɷɬɚɩɧɵɦ ɡɚɩɨɥɧɟɧɢɟɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  

ɉɨɷɬɨɦɭ ɤ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ: 

– ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 
ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɢ ɩɪ.; 

– ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 
ɬɟɪɪɢɬɨɪɢɢ; 

– ɫɛɪɨɫɵ Ƚɗɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɢɡɦɟɧɟɧɢɹ, 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ; 

– ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 
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– ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 

– ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɦɨɠɧɨ ɪɚɡɛɢɬɶ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: 

1) Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
2) ɋɨɡɞɚɧɢɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
3) ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
7.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɂɧɞɢɝɢɪɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

Ɋɟɫɩɭɛɥɢɤɢ əɤɭɬɢɹ. ȼ ɩɪɢɥɟɠɚɳɢɯ ɤ ɦɟɫɬɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɪɚɣɨɧɚɯ ɧɚɯɨɞɹɬɫɹ ɩɨɫёɥɤɢ ɋɨɛɨɥɨɯ, ɍɫɬɶ-ɇɟɪɚ. 

ɉɥɨɳɚɞɶ ɡɚɬɨɩɥɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɚɜɧɚ ͻ͵ ɤɦଶ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ ɜɚɠɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɨɰɢɚɥɶɧɨ–ɤɭɥɶɬɭɪɧɵɟ ɨɛɴɟɤɬɵ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɩɪɢɪɨɞɧɵɟ ɡɚɩɨɜɟɞɧɢɤɢ ɧɟ 
ɩɨɩɚɞɚɸɬ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ. 

ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
 – ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 
 – ɜɵɧɨɫ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɧɨɫ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ; 
 – ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ; 
 – ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
 – ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
 ȼ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɧɟɱɢɫɬɨɬɵ ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɭɛɨɪɧɵɯ, ɫɤɨɬɧɵɯ ɞɜɨɪɨɜ ɢ ɫɜɚɥɨɤ ɜɵɛɢɪɚɸɬɫɹ ɢ ɨɬɜɨɡɹɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɚɦɨɫɜɚɥɚɯ ɧɚ ɩɨɥɢɝɨɧɵ ɨɬɯɨɞɨɜ, ɝɞɟ 
ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɤɨɬɥɨɜɚɧɵ.  

ɋɨɝɥɚɫɧɨ ɋɉ 1.07.1985 «ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɩɨɞɥɟɠɚɬ ɩɟɪɟɧɨɫɭ ɤɥɚɞɛɢɳɚ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧɵ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚ 2ɦ ɧɢɠɟ ɍɆɈ. 
ȼɫɟ ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ ɤ ɩɟɪɟɡɚɯɨɪɨɧɟɧɢɹɦ 
ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ ɩɨɱɜ, 
ɢɧɫɬɪɭɦɟɧɬɨɜ, ɦɟɯɚɧɢɡɦɨɜ, ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɢ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 
 Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ ɩɨɞɬɨɩɥɟɧɢɟɦ 
ɡɟɦɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

– ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, ɤɪɟɩɥɟɧɢɟ 
ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 
 – ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 
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 – ɩɟɪɟɧɨɫ ɢɥɢ ɡɚɳɢɬɚ ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ, ɚ ɬɚɤɠɟ ɢɯ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɩɢɫɚɧɢɟ; 
 – ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɢɤɢɯ 
ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 
 

7.3 ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɨɬ 21 ɧɨɹɛɪɹ 2007 ɝ. № 800 ɢ ɜɨ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 74 
– ɎɁ ɨɬ 3.06.2006 (ɢɡɦ. 31.10.2016 ɝ.) ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɚ ɜɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɥɟɫɧɨɝɨ ɮɨɧɞɚ, 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ, ɭɪɨɜɟɧɶ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɨɝɨ ɢ 
ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɟɤɬɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ. 

ȼ ɩɪɨɟɤɬɟ ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ ɝɪɚɧɢɰɵ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɢ ɩɪɢɛɪɟɠɧɨɣ 
ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, 
ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ ɢ ɞɪɭɝɢɯ ɜɨɞɨɨɯɪɚɧɧɨ-ɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ  
ɨɬ 21 ɧɨɹɛɪɹ 2007 ɝ. № 800 ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 
 – ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɨɛɴɟɤɬɨɜ, ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ ɡɟɦɟɥɶ; 
 – ɪɚɡɦɟɳɟɧɢɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ, ɩɬɢɰɟɮɚɛɪɢɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 
ɤɚɱɟɫɬɜɟ ɭɞɨɛɪɟɧɢɣ ɧɟ ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɧɚɜɨɡɨɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ; 

– ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ; 
 – ɪɚɡɦɟɳɟɧɢɟ ɦɟɫɬ ɡɚɯɨɪɨɧɟɧɢɹ ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɢɯ ɧɚ 
ɤɚɱɟɫɬɜɨ ɜɨɞ; 
 – ɩɪɢɦɟɧɟɧɢɟ ɚɜɢɚɨɩɵɥɟɧɢɹ ɥɟɫɧɵɯ ɭɝɨɞɢɣ ɹɞɨɯɢɦɢɤɚɬɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ 
ɧɟ ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ); 
 – ɪɚɡɪɭɲɟɧɢɟ ɝɪɭɧɬɨɜɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɩɪɟɞɟɥɚɯ ɛɟɪɟɝɨɜɵɯ 
ɭɫɬɭɩɨɜ ɢ ɩɥɹɠɟɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɤɥɨɧɨɜ ɪɟɤ, ɨɜɪɚɝɨɜ, ɭɫɬɭɩɨɜ ɢ ɤɪɭɬɵɯ 
ɭɱɚɫɬɤɨɜ ɫɤɥɨɧɨɜ ɬɟɪɪɚɫ ɢ ɞɪɭɝɢɯ ɮɨɪɦ ɪɟɥɶɟɮɚ. 
 ȼ ɩɪɟɞɟɥɚɯ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ 
ɨɝɪɚɧɢɱɟɧɢɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 
 – ɪɚɫɩɚɲɤɚ ɡɟɦɟɥɶ; 
 – ɤɨɨɩɟɪɚɬɢɜɧɨɟ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
 – ɩɪɢɦɟɧɟɧɢɟ ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ ɭɞɨɛɪɟɧɢɣ; 
 – ɨɪɝɚɧɢɡɚɰɢɹ ɥɟɬɧɢɯ ɥɚɝɟɪɟɣ, ɜɨɞɨɩɨɣ ɢ ɜɵɩɚɫ ɫɤɨɬɚ; 

– ɭɫɬɪɨɣɫɬɜɨ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɥɨɞɨɱɧɵɯ ɩɪɢɱɚɥɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ 
ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬ. 
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 ɇɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɥɚɧɢɪɭɸɬɫɹ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɟɞɟɧɢɸ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ: ɪɭɛɤɢ, ɭɯɨɞɚ, ɫɚɧɢɬɚɪɧɵɟ ɪɭɛɤɢ, 
ɨɯɪɚɧɚ ɥɟɫɨɜ ɨɬ ɩɨɠɚɪɚ. 
 

7.4 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɂɧɞɢɝɢɪɫɤɨɝɨ 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. 
 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, 
ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɩɚɞɚɧɢɸ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ 
ɜɨɞɵ.  
 Ɂɚɦɚɫɥɟɧɧɵɟ ɫɬɨɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ 
ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ. ȼ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɩɨɠɚɪ ɧɚ ɩɥɨɳɚɞɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) ɫɬɨɤɢ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɦɚɫɥɚ ɫɨɛɢɪɚɸɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ɟɦɤɨɫɬɢ – ɜ ɛɚɤɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɦɚɫɥɚ. 
 Ʉ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɨɱɢɫɬɤɢ 
(ɧɨɪɦɚɬɢɜɧɨ-ɱɢɫɬɵɟ ɜɨɞɵ), ɨɬɧɟɫɟɧɵ ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. ɗɬɢ 
ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ 
ɨɱɢɫɬɤɢ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɦɢɧɢɦɚɥɶɧɨɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 
 – ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
 – ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 
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 – ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɮɥɨɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɧɟɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɤɜɚɬɨɪɢɸ; 

– ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 
 ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧɟɧɧɵɟ ɜ ɩɨɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ (ɇȾɋ) ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɉȾɄ). 
 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɢ ɫɚɧɢɬɚɪɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ, ɢ 
ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ: 
 – ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫɨ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɨɬ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɞɪɟɧɚɠɢ, ɤɚɧɚɜɵ, ɜɨɞɨɨɬɜɨɞɹɳɢɟ ɤɚɧɚɥɵ ɢ ɞɪ.); 
 – ɫɟɬɢ ɜɨɞɨɩɪɨɜɨɞɚ, ɤɚɧɚɥɢɡɚɰɢɢ, ɞɪɟɧɚɠɚ ɢ ɢɯ ɫɨɨɪɭɠɟɧɢɹ; 
 – ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜɚ; 
 –ɩɪɨɬɢɜɨɨɩɨɥɡɧɟɜɵɟ, ɩɪɨɬɢɜɨɨɛɜɚɥɶɧɵɟ, ɩɪɨɬɢɜɨɥɚɜɢɧɧɵɟ, 
ɩɪɨɬɢɜɨɫɟɥɟɜɵɟ ɢ ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 

– ɤɨɧɬɪɨɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɟɠɢɦɨɦ ɩɨɞɡɟɦɧɵɯ ɜɨɞ; 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 6 ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ 

ɩɭɧɤɬ, ɝ. ɑɟɦɚɥ, 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 ɩɪɨɜɟɞɟɧɢɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ʉɚɬɭɧɶ ɨɬ 
ɫɛɪɨɫɨɜ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 

ɋɬɨɢɬ ɭɱɟɫɬɶ, ɱɬɨ ɩɟɪɫɩɟɤɬɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɛɚɫɫɟɣɧɟ 
ɪɟɤɢ, ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɨɜɵɯ ɨɛɴɟɤɬɨɜ ɨɱɢɫɬɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɧɟ 
ɩɨɜɥɢɹɟɬ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ. 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɮɥɨɪɵ ɢ ɮɚɭɧɵ, ɪɚɡɥɢɱɧɵɯ ɩɚɦɹɬɧɢɤɨɜ ɢ 
ɞɨɫɬɨɩɪɢɦɟɱɚɬɟɥɶɧɨɫɬɟɣ, ɢɦɟɸɳɢɯɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ, ɫ ɰɟɥɶɸ ɧɚɧɟɫɟɧɢɹ ɧɚɢɦɟɧɶɲɟɝɨ ɜɪɟɞɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɡɨɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ 
ɞɥɹ ɬɳɚɬɟɥɶɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 
 

7.5 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 

ɂɧɞɢɝɢɪɫɤɚɹ Ƚɗɋ ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɭ ɨɬɧɨɫɢɬɫɹ ɤ ɩɟɪɜɨɦɭ ɤɥɚɫɫɭ ɩɨ 
ɤɚɩɢɬɚɥɶɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɞɧɨɣ ɢɡ 
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ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɫɥɭɠɛɵ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ.  

ȼɫɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ) ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɪɟɠɢɦɚ, ɫɟɣɫɦɨɤɨɧɬɪɨɥɹ. Ɍɚɤɠɟ ɜ ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɞɨɥɠɧɨ 
ɛɵɬɶ ɜɜɟɞɟɧɨ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ (ɫɥɭɠɛɚ ɦɨɧɢɬɨɪɢɧɝɚ), ɡɚɞɚɱɟɣ 
ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɟɥɢɱɢɧ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» ɫɨɛɫɬɜɟɧɧɢɤ ȽɌɋ ɪɚɡɪɚɛɚɬɵɜɚɟɬ Ⱦɟɤɥɚɪɚɰɢɸ. 
Ⱦɟɤɥɚɪɚɰɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ȽɌɋ, ɢɯ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɟɤɬɭ, ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ 
ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ 
ɫɢɬɭɚɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ ɥɢɤɜɢɞɚɰɢɸ ɹɜɥɟɧɢɣ 
ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
 

7.6 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
ɉɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 

ɩɨɜɵɲɚɟɬ ɞɢɫɰɢɩɥɢɧɢɪɨɜɚɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɟɞɟɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ, ɩɨɥɨɦɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɵɯ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɬɨ ɟɫɬɶ ɩɨɜɵɲɚɟɬ 
ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɍɩɪɚɜɥɟɧɢɟ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ 
ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɟɟ ɬɟɯɧɢɱɟɫɤɢɣ ɪɭɤɨɜɨɞɢɬɟɥɶ. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 
ɂɧɞɢɝɢɪɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɹɟɬ 
ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

– ɨɪɝɚɧɢɡɨɜɵɜɚɟɬ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
– ɨɫɭɳɟɫɬɜɥɹɟɬ ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɧɚɞɡɨɪ ɡɚ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
– ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ 

ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ; 
– ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 

ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
– ɨɪɝɚɧɢɡɨɜɵɜɚɟɬ ɢ ɤɨɨɪɞɢɧɢɪɭɟɬ ɩɪɢɪɨɞɨɨɯɪɚɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ.  
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ 

ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ 
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ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɨɥɠɧɨɫɬɧɵɦɢ 
ɢɧɫɬɪɭɤɰɢɹɦɢ.  

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

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ – ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ, ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ.  

ɍɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɛɭɞɟɬ ɞɚɜɚɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ: 
ɪɨɫɬ ɩɪɢɛɵɥɢ; ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɦɩɟɧɫɚɰɢɹɦɢ: ɡɚ ɪɚɛɨɬɭ ɫ 
ɜɪɟɞɧɵɦɢ ɢ ɬɹɠɟɥɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɫ ɬɪɚɜɦɚɬɢɡɦɨɦ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ. Ɉɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɜ ɧɨɪɦɚɬɢɜɧɨ–ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɵɣ ɚɤɬ «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ».  

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.  

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɨ ɷɥɟɤɬɪɨ-, 
ɩɨɠɚɪɨ-, ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ, ɪɚɛɨɬɧɢɤɭ, ɩɪɨɲɟɞɲɟɦɭ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, 
ɜɵɞɚɟɬɫɹ ɭɞɨɫɬɨɜɟɪɟɧɢɟ ɨ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ.  

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ 
ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ.  

ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚ 
ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɧɚɩɪɹɠɟɧɢɟ ɜɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɧɭɥɟɧɵ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ: 

– ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, ɜ 
ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

– ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
– ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
– ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ. 
ɇɚ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ 

ɜɫɟɝɨ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ 
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ɪɚɛɨɬɵ, ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ 
ɩɨɠɚɪɚ ɢɥɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

 
7.7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

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

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. 
 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, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ 
ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ 
ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, 
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ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
 ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ.  

Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɪɢɫɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɠɚɪɚɦɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɵ:  

 ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɫɬɚ ɞɥɹ ɤɭɪɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɵɯ 
ɩɨɡɢɰɢɹɯ;  

 ɜɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ, ɫɤɥɚɞɚɯ, ɡɞɚɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 
ɞɚɬɱɢɤɢ, ɪɟɚɝɢɪɭɸɳɢɟ ɧɚ ɡɚɞɵɦɥɟɧɢɟ ɢ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ; 

  ɜɨ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɨɝɧɟɬɭɲɢɬɟɥɢ.  
ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɜ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ 

ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɪɚɡɦɟɳɚɸɬ 
ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ. ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ – 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ, ɫ ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ.  

Ɍɭɲɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ 
ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɦɨɧɬɢɪɭɸɬɫɹ ɧɚ 
ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɨ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɟɦɤɨɫɬɢ, ɤɭɞɚ ɛɭɞɟɬ ɫɥɢɜɚɬɶɫɹ ɜɨɞɧɨ-ɦɚɫɥɹɧɚɹ ɫɦɟɫɶ, 
ɨɛɪɚɡɭɸɳɚɹɫɹ ɜɨ ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. ȼ ɷɬɨɦ ɦɚɫɥɨɫɛɨɪɧɢɤɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɜɨɞɵ ɢ ɦɚɫɥɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ, ɬɭɲɟɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ 
ɩɨɠɚɪɚ ɜɧɭɬɪɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɜɵɲɟɧɧɨɣ ɩɨɠɚɪɧɨɣ 
ɨɩɚɫɧɨɫɬɶɸ ɧɚ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ ɛɭɞɟɬ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ.  
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɧɢɹ 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ 
ɨɩɪɟɞɟɥɢɦ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 

 ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ; 
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ; 
 ɜɟɥɢɱɢɧɚ ɱɢɫɬɨɝɨ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ ɞɨɯɨɞɚ ; 
 ɜɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɞɨɯɨɞɧɨɫɬɢ . 

 
8.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 

Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 175,56 300,96 300,96 300,96 300,96 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4666 4666 4666 4666 4666 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ·ɱ 819162 1404279 1404279 1404279 1404279 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1 1 1 1 1 
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Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Ɇȼɬ·ɱ 8191,6 14042,8 14042,8 14042,8 14042,8 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ·ɱ 1092331 1191633 1191633 1191633 1191633 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ·ɱ 1190 1222,7 1255,3 1287,8 1320,2 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 1299,87 1457,01 1495,86 1534,58 1573,19 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 216,65 242,83 249,31 255,76 262,20 
 
ȼɵɜɨɞ: ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 8.1 ɪɨɫɬ ɜɵɪɭɱɤɢ ɡɚ ɢɫɫɥɟɞɭɟɦɵɣ ɩɟɪɢɨɞ 

ɩɪɨɢɡɨɲёɥ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɩɪɢ ɷɬɨɦ ɨɛɴɟɦɵ 
ɪɟɚɥɢɡɚɰɢɢ ɧɟ ɢɡɦɟɧɢɥɢɫɶ. 

 
8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ «Ɋɭɫ 

Ƚɢɞɪɨ» 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 ȾɁɈɈȺɈ «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. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

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. 

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 ɫɨɨɬɜɟɬɫɬɜɢɢɫɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
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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/Ɇɜɬ 
ɋɭɦɦɚ, 

ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ 

ɬɪɭɞɚ 
255 114,84 

ɉɪɨɱɢɟ 274 123,30 
ɂɬɨɝɨ ɩɨ Ƚɗɋ 529,2 238,14 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ 
ɧɚ ɪɟɦɨɧɬ ɜ %, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 

 
Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 
Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,06 

Ɉɬ 6 ɞɨ 15 0,09 
Ɉɬ 16 ɞɨ 25 0,14 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ 
 ɋɭɦɦɚ, 
ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38ɬɵɫ.ɪɭɛ/Ɇɜɬ 40,74 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 

ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0.001097ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 2,85 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0.000318ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 0,83 

ɂɬɨɝɨ  44,42 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
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Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.5. 

 
Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022  2023 2024 2025 2026 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 125,8 125,8 125,8 125,8 125,8 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 58,32 58,32 58,32 58,32 58,32 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 159,27 159,27 159,27 159,27 159,27 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

3,65 3,65 3,65 3,65 3,65 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 
44,42 44,42 44,42 44,42 44,42 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, 
ɦɥɧ.ɪɭɛ. 12,48 12,48 12,48 12,48 12,48 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 403,94 403,94 403,94 403,94 403,94 
 

ȼɵɜɨɞ: Ɋɨɫɬ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɢɫɫɥɟɞɭɟɦɵɣ ɩɟɪɢɨɞ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ 
ɭɜɟɥɢɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. Ɍɚɤɠɟ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ 
ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɢ ɫɬɪɚɯɨɜɚɧɢɟ. 

ɇɚɢɛɨɥɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ ɢɡ ɜɵɲɟɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɹɜɥɹɸɬɫɹ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. 
 

 
Ɋɢɫɭɧɨɤ 8.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 

31%

15%

39%

1%

11%

3% Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ
ɇɚɥɨɝ ɧɚ ɜɨɞɭ
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ȼɵɜɨɞ: Ⱥɧɚɥɢɡɢɪɭɹ ɞɢɚɝɪɚɦɦɭ ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɡɚɬɪɚɬ 
ɫɨɫɬɚɜɥɹɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɨɬɱɢɫɥɟɧɢɹ. 

 
8.2 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ 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 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024  2025 2026 2027 2028 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 445,9 460,7 475,0 488,5 464,4 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 287,4 524,8 538,6 551,5 234,6 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ.ɪɭɛ. 
16,7 16,7 16,7 16,7 16,7 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 124,6 121,8 119,1 116,3 249,2 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 874,7 1124,0 1149,4 1173,1 964,9 

 
ȼɵɜɨɞ: ɩɪɢ ɜɨɡɪɚɫɬɚɧɢɢ ɝɨɞɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨɜɵɲɟɧɢɟ 

ɧɚɥɨɝɨɜ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɤɚɤ ɧɚ ɪɚɡɜɢɬɢɟ ɩɪɨɟɤɬɚ, ɬɚɤ 
ɢ ɧɚ ɩɨɬɪɟɛɢɬɟɥɹɯ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
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 Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
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2022  2023 2024 2025 2026 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 2407,23 2499,93 2558,71 2629,69 2698,58 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 403,94 403,94 403,94 403,94 405,76 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 

ɦɥɧ.ɪɭɛ. 
2394,75 2487,45 2546,24 2617,21 2686,09 

EBIT(ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 

2089,44 2184,91 2246,47 2320,21 2391,86 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ 

ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 
417,89 436,98 449,29 464,04 478,372 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 

1671,55 1747,93 1797,17 1856,17 1913,49 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 

 
ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 

8.2. 

 
Ɋɢɫɭɧɨɤ 8.2  – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ. ɪɭɛ. 

 
ȼɵɜɨɞ: ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ (ɪɢɫɭɧɨɤ 8.2) ɫɞɟɥɚɧ 

ɜɵɜɨɞ, ɱɬɨ ɩɪɨɟɤɬ ɜ 1 ɤɜɚɪɬɚɥɟ 2021 ɝɨɞɚ ɜɵɯɨɞɢɬ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɩɪɢɛɵɥɶ 
ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɫɜɨɸ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 

Ƚɪɚɮɢɤ Cash-Flow ɫ ɭɤɚɡɚɧɢɟɦ ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɭɫɬɚɧɨɜɤɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.3. 
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Ɋɢɫɭɧɨɤ-8.3 Ƚɪɚɮɢɤ Cash-Flow ɫ ɭɤɚɡɚɧɢɟɦ ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɭɫɬɚɧɨɜɤɢ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ȼɵɜɨɞ: ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɫɨɫɬɚɜɥɹɟɬ ɱɭɬɶ ɛɨɥɶɲɟ 8 ɥɟɬ. 
Ɉɫɨɛɟɧɧɨɫɬɶ ɝɪɚɮɢɤɚ ɫɜɹɡɚɧɚ ɫ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɪɟɞɧɟɣ Ƚɗɋ ɜ 
ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɪɚɣɨɧɚɯ (ɜɵɫɨɤɢɟ ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɛɨɥɶɲɨɟ 
ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ), ɚ ɬɚɤɠɟ ɜɵɫɨɤɢɟ ɧɚɥɨɝɢ ɩɪɢɜɨɞɹɬ ɤ ɫɧɢɠɟɧɢɸ ɩɪɢɛɵɥɢ, 
ɱɬɨ ɬɚɤɠɟ ɨɤɚɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ. 

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

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

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

2020 2025 2030 2035

Ƚɨɞ

ɉɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɜɚ ɫɨɨɪɭɠɟɧɢɹ

ɉɟɪɢɨɞ ɫɛɨɪɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ

ɉɟɪɢɨɞ ɫɛɨɪɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ

ɇɚɱɚɥɚ ɜɵɪɚɛɨɬɤɢ ɦɨɳɧɨɫɬɢ.
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Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 50 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2020 ɝɨɞɚ. 

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

 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
 

Ɍɚɛɥɢɰɚ 8.8-ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɂɧɞɢɝɢɪɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ ɂɧɞɢɝɢɪɤɚ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 129 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 7,2 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8.8 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,1 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 12,58 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ·ɱ 0,28 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 68039,9 

 
ȼɵɜɨɞ: ɩɪɨɟɤɬ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɂɧɞɢɝɢɪɤɚ ɹɜɥɹɟɬɫɹ 

ɩɪɢɛɵɥɶɧɵɦ, ɬɚɤ ɤɚɤ ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɪɚɜɟɧ 1,1. 
   

8.8 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 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ 

ɛɸɞɠɟɬ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

13,96 17,79 407,96 461,27 761,51 
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ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, 

ɦɥɧ.Ɋɭɛɥɟɣ 
0,08 74,74 130,94 128,17 125,40 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

14,04 92,53 538,89 589,44 886,91 

 
ȼɵɜɨɞ: ȼ ɫɨɫɬɚɜ ɮɟɞɟɪɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ ɩɨɫɬɭɩɚɸɬ ɧɚɥɨɝɢ ɇȾɋ, ɧɚɥɨɝ 

ɧɚ ɩɪɢɛɵɥɶ, ɜɨɞɧɵɣ ɧɚɥɨɝ, ɜɡɧɨɫɵ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ. ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɢ ɧɚɥɨɝ ɧɚ ɫɬɪɚɯɨɜɚɧɢɹ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ. 

 
8.9 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 

ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ:  
1) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
2) ɐɟɧɚ ɫɛɵɬɚ; 
3) ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
Ƚɪɚɮɢɤ ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

ɩɪɟɞɨɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.4. Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɰɟɧɵ 
ɫɛɵɬɚ ɩɪɟɞɨɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.5. Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɟɞɨɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.6. 

 

 
Ɋɢɫɭɧɨɤ 8.4 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
 
ȼɵɜɨɞ: ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɜɟɥɢɱɢɧɵ 

PI, ɧɨ ɩɪɢ ɞɚɧɧɨɦ ɚɧɚɥɢɡɟ ɩɨɤɚɡɚɬɟɥɶ PI ɧɟ ɨɩɭɫɤɚɟɬɫɹ ɧɢɠɟ 0,9 ɢ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɧɟɛɨɥɶɲɢɯ ɩɪɟɞɟɥɚɯ ɨɬ 1,3 ɞɨ 0,92. 
 

0.8

0.9

1

1.1

1.2

1.3

1.4

-40% -20% 0% 20% 40%

PI,ɪɭɛ

ɉɚɪɚɦɟɬɪɵ ɢɡɦɟɧɟɧɢɹ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ %



99 
 

 
Ɋɢɫɭɧɨɤ 8.5 – ɂɧɞɟɤɫ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
 
ȼɵɜɨɞ: ɭɜɟɥɢɱɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ PI ɜ ɩɪɟɞɟɥɚɯ ɨɬ 

0,65 ɞɨ 1,67. 

 
Ɋɢɫɭɧɨɤ 8.6 – ɂɧɞɟɤɫ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 
ȼɵɜɨɞ: ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ 

ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ 

ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ:  
1) ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
2) ɍɦɟɧɶɲɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ. 
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9 ɋɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɣ, ɫɢɫɬɟɦɵ ɫɜɹɡɢ ɫ ɊȾɍ ɋɈ, ɫɢɫɬɟɦɵ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ 

 
9.1 ɇɚɡɧɚɱɟɧɢɟ, ɫɨɫɬɚɜ ɢ ɮɭɧɤɰɢɢ ɫɢɫɬɟɦɵ 

 
Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɪɟɠɢɦɚɦɢ ɪɚɛɨɬɵ ɨɛɴɟɤɬɨɜ ȿɗɋ  

Ɋɨɫɫɢɢ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɫɬɜɚ ɢ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɟɯɚɧɢɡɦɨɜ ɨɩɬɨɜɨɝɨ ɢ ɪɨɡɧɢɱɧɵɯ ɪɵɧɤɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ  
ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɋɢɫɬɟɦɧɨɦɭ ɨɩɟɪɚɬɨɪɭ ɬɪɟɛɭɸɬɫɹ ɫɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɣ, 
ɨɬɨɛɪɚɠɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɞɚɧɧɵɟ ɨ ɫɨɫɬɨɹɧɢɢ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɚɧɚɥɵ ɫɜɹɡɢ ɫɨ ɜɫɟɯ ɭɩɪɚɜɥɹɟɦɵɯ ɨɛɴɟɤɬɨɜ. 
ɗɬɭ ɡɚɞɚɱɭ ɜɵɩɨɥɧɹɟɬ  ɫɢɫɬɟɦɚ ɨɛɦɟɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ (ɋɈɌɂ 
ȺɋɋɈ). 

ɋɈɌɂ ȺɋɋɈ — ɫɢɫɬɟɦɚ ɨɛɦɟɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɫ 
Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɋɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ (ȺɋɋɈ). ɉɪɟɞɧɚɡɧɚɱɟɧɚ 
ɞɥɹ: 

 ɉɨɥɭɱɟɧɢɟ ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɢ ɞɨɫɬɨɜɟɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
 ɋɧɢɠɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ; 
 ɉɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɢ ɨɩɟɪɚɬɢɜɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɬɟɤɭɳɢɯ ɡɧɚɱɟɧɢɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ (ɬɨɤɨɜ, ɧɚɩɪɹɠɟɧɢɣ,ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɟɣ ɢ ɞɪ.); 

 ȼɟɞɟɧɢɟ ɩɪɨɬɨɤɨɥɚ ɬɟɤɭɳɢɯ ɢ ɚɜɚɪɢɣɧɵɯ ɫɨɛɵɬɢɣ; 
 Ʉɨɧɬɪɨɥɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɨɜ ɫɜɹɡɢ; 
 Ɉɩɬɢɦɢɡɚɰɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. 

ɋɈɌɂ ȺɋɋɈ ɬɚɤɠɟ ɪɟɚɥɢɡɨɜɵɜɚɟɬ ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɨɫɧɨɜɧɵɦ  
 ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. ɍɩɪɚɜɥɟɧɢɟ ɭɤɚɡɚɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɭɬɟɦ ɪɟɬɪɚɧɫɥɹɰɢɢ ɢ ɜɵɩɨɥɧɟɧɢɹ (ɪɟɚɥɢɡɚɰɢɢ) 
ɢɧɢɰɢɚɥɢɡɢɪɭɟɦɵɯ ɫ ɫɟɪɜɟɪɚ ɋɈɌɂ ȺɋɋɈ ɤɨɦɚɧɞ ɬɟɥɟɭɩɪɚɜɥɟɧɢɹ, ɚ 



101 
 

ɭɩɪɚɜɥɟɧɢɟ ɫ ȺɋɋɈ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɱɟɪɟɡ ɫɟɪɜɟɪ ɋɈɌɂ ȺɋɋɈ ɢ ɱɟɪɟɡ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɪɟɞɫɬɜ ɫɜɹɡɢ, ɤɨɦɚɧɞɚɦɢ ɬɟɥɟɭɩɪɚɜɥɟɧɢɹ.  

əɞɪɨɦ ɫɢɫɬɟɦɵ ɋɈɌɂ ȺɋɋɈ ɹɜɥɹɸɬɫɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɥɨɝɢɱɟɫɤɢɟ 
ɤɨɧɬɪɨɥɥɟɪɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ. Ʉɨɧɬɪɨɥɥɟɪɵ 
ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɫ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɛɨɪ 
ɬɟɥɟɢɧɮɨɪɦɚɰɢɢ ɫ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɫ ɬɪɟɛɭɟɦɨɣ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ (1 ɪɚɡ ɜ 
ɫɟɤɭɧɞɭ). Ɍɚɤɠɟ ɨɧɢ ɜɵɩɨɥɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɭ. 
ɞɢɚɝɧɨɫɬɢɤɭ ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɢ ɭɫɬɪɨɣɫɬɜ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɜɵɛɨɪ ɞɚɧɧɵɯ ɫ 
ɢɫɩɪɚɜɧɨɝɨ ɤɚɧɚɥɚ ɢɥɢ ɨɬ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 
ɧɚ ɨɞɧɨɦ ɢɡ ɤɚɧɚɥɨɜ ɢɥɢ ɢɫɬɨɱɧɢɤɟ ɞɚɧɧɵɯ, ɩɟɪɜɢɱɧɭɸ ɨɛɪɚɛɨɬɤɭ ɞɚɧɧɵɯ, 
ɩɪɨɫɬɚɜɥɟɧɢɟ ɫɢɝɧɚɥɚɦ ɩɪɢɡɧɚɤɨɜ ɤɚɱɟɫɬɜɚ (ɞɨɫɬɨɜɟɪɧɨɫɬɢ, ɡɚɦɟɳɟɧɢɹ ɢ ɞɪ ). 
ɫɢɧɯɪɨɧɢɡɚɰɢɸ ɜɪɟɦɟɧɢ ɫ GPS/ȽɅɈɇȺɋɋ-ɩɪɢɟɦɧɢɤɨɦ ɢ ɩɪɨɫɬɚɜɥɟɧɢɟ 
ɫɢɝɧɚɥɚɦ ɦɟɬɨɤ ɟɞɢɧɨɝɨ ɜɪɟɦɟɧɢ, ɩɪɢɟɦ ɢ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɜ SCADA-ɫɢɫɬɟɦɭ, 
ɜɵɛɨɪ ɞɚɧɧɵɯ ɞɥɹ ɩɟɪɟɞɚɱɢ ɜ Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɋɢɫɬɟɦɧɨɝɨ 
ɨɩɟɪɚɬɨɪɚ ɢ ɢɯ ɩɟɪɟɞɚɱɭ ɜ ɉɅɄ ɫɜɹɡɢ ɫ ɋɈ. 

Ɉɫɧɨɜɧɨɣ ɢ ɪɟɡɟɪɜɧɵɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɫɜɹɡɢ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɦɟɧ ɫ Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɋɢɫɬɟɦɧɨɝɨ 
ɨɩɟɪɚɬɨɪɚ ɩɨ ɩɪɨɬɨɤɨɥɚɦ ɆɗɄ 60870-5-101 /104 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɬɜɟɪɠɞɟɧɧɵɦ ɮɨɪɦɭɥɹɪɨɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɢ ɫ ɬɪɟɛɭɟɦɨɣ 
ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ (1 ɪɚɡ ɜ ɫɟɤɭɧɞɭ). ɉɪɢ ɧɚɥɢɱɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 
ɦɨɳɧɨɫɬɟɣ ɢ ɫɜɨɛɨɞɧɵɯ ɩɨɪɬɨɜ ɜɜɨɞɚ ɜɵɜɨɞɚ ɷɬɭ ɮɭɧɤɰɢɸ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ 
ɬɚɤɠɟ ɤɨɧɬɪɨɥɥɟɪɵ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ. Ʉɨɧɬɪɨɥɥɟɪɵ ɫɜɹɡɢ ɋɈ 
ɜɵɩɨɥɧɹɸɬ ɬɚɤɠɟ: ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɭ: ɞɢɚɝɧɨɫɬɢɤɭ ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɫ ȺɋɋɈ, 
ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɨ ɫɨɫɬɨɹɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ SCADA-ɫɢɫɬɟɦɭ. 

ɂ ɤɨɧɬɪɨɥɥɟɪɵ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ, ɢ ɤɨɧɬɪɨɥɥɟɪɵ ɫɜɹɡɢ ɫ 
ɋɈ  ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɩɚɪɧɨ. Ʉɨɧɬɪɨɥɥɟɪɵ ɜ 
ɤɚɠɞɨɣ ɩɚɪɟ ɪɚɛɨɬɚɸɬ ɩɚɪɚɥɥɟɥɶɧɨ, ɤɨɧɬɪɨɥɢɪɭɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ 
ɪɟɡɟɪɜɢɪɭɹ ɞɪɭɝ ɞɪɭɝɚ ɢ ɩɪɟɞɨɫɬɚɜɥɹɹ ɜɨɡɦɨɠɧɨɫɬɶ ɝɨɪɹɱɟɣ ɡɚɦɟɧɵ ɢɥɢ 
ɩɪɨɜɟɞɟɧɢɹ ɫɟɪɜɢɫɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɫɬɚɧɨɜɤɢ ɪɚɛɨɬɵ 
ɜɫɟɣ ɫɢɫɬɟɦɵ. 

ɂɫɬɨɱɧɢɤɚɦɢ ɞɚɧɧɵɯ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɪɚɡɥɢɱɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɥɸɛɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ: ɨɬ ɚɧɚɥɨɝɨɜɵɯ ɢ ɞɢɫɤɪɟɬɧɵɯ ɞɚɬɱɢɤɨɜ, 
ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ (Ɇɂɉ) ɢ ɞɨ 
ɩɨɥɧɨɦɚɫɲɬɚɛɧɵɯ ɫɭɳɟɫɬɜɭɸɳɢɯ Ⱥɋɍ Ɍɉ. 

ɋɟɪɜɟɪɵ, ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ, ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɫɟɪɜɟɪɧɨɣ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɫɟɦɟɣɫɬɜɚ Windows,ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɚɛɨɬɭ SCADA-
ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɫɥɭɠɚɬ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɪɢɤɥɚɞɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɫɟɪɜɟɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɚɪɨɣ. 

Ɉɫɧɨɜɧɵɦɢ ɮɭɧɤɰɢɢ SCADA-ɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ: ɫɱɢɬɵɜɚɧɢɟ ɞɚɧɧɵɯ ɫ 
ɤɨɧɬɪɨɥɥɟɪɨɜ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɢɯ ɚɪɯɢɜɢɪɨɜɚɧɢɟ, ɨɬɨɛɪɚɠɟɧɢɟ 
ɢɧɮɨɪɦɚɰɢɢ ɨ ɯɨɞɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ ɷɤɪɚɧɟ ɦɨɧɢɬɨɪɚ, ɚɜɚɪɢɣɧɚɹ 
ɫɢɝɧɚɥɢɡɚɰɢɹ ɢ ɝɟɧɟɪɚɰɢɹ ɨɬɱɟɬɨɜ. SCADA -ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɩɨɫɬɚɜɥɹɬɶɫɹ ɤɚɤ ɜ 
ɫɨɫɬɚɜɟ ɋɈɌɂ ȺɋɋɈ , ɬɚɤ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɭɠɟ ɢɦɟɸɳɚɹɫɹ ɢ ɢɫɩɨɥɶɡɭɟɦɚɹ ɧɚ 
ɨɛɴɟɤɬɟ. ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɦɟɧ ɦɟɠɞɭ ɉɅɄ ɢ SCADA- 
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ɫɢɫɬɟɦɨɣ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɞɧɨɝɨ ɢɡ ɫɬɚɧɞɚɪɬɧɵɯ ɩɪɨɬɨɤɨɥɨɜ, 
ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɨɛɟɢɦɢ ɫɬɨɪɨɧɚɦɢ. 

Ʌɨɤɚɥɶɧɚɹ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɟɬɴ  ɋɈɌɂ ȺɋɋɈ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ Ʌȼɋ) 
ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ȼɈɅɋ, ɜɢɬɨɣ ɦɟɞɧɨɣ ɩɚɪɵ. ɨɩɬɢɱɟɫɤɢɯ ɦɟɞɢɚɤɨɧɜɟɪɬɟɪɨɜ ɢ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɦɦɭɬɚɬɨɪɨɜ ɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ. ȼɫɟ ɤɚɧɚɥɵ ɫɜɹɡɢ ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ Ʌȼɋ, ɜ ɬɨɦ ɱɢɫɥɟ ɤɚɧɚɥɵ ɫɜɹɡɢ ɫ ɢɫɬɨɱɧɢɤɚɦɢ ɞɚɧɧɵɯ ɢ ɫ 
ȺɋɋɈ, ɜɵɩɨɥɧɹɸɬɫɹ ɞɭɛɥɢɪɨɜɚɧɧɵɦɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. 

 
9.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɋɈɌɂ ȺɋɋɈ 

 
Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ ɨɛɦɟɧɭ: 

 Ɍɢɩ ɤɚɧɚɥɨɜ — ɰɢɮɪɨɜɵɟ. ɫ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ ɩɨ ɪɚɡɧɵɦ ɬɪɚɫɫɚɦ; 
 ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɧɟ ɦɟɧɟɟ 9,6 Ʉɛɢɬ /ɫ; 
 ȼɪɟɦɹ ɩɨɫɬɨɹɧɧɨɝɨ ɡɚɩɚɡɞɵɜɚɧɢɹ ɧɟ ɛɨɥɟɟ 0,1 ɫ; 
 ɉɪɨɬɨɤɨɥ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ - ɌɋɊ/IP; 
 Ⱥɧɚɥɨɝɨɜɵɟ ɤɚɧɚɥɵ ɩɨɞɥɟɠɚɬ ɫɟɪɬɢɮɢɤɚɰɢɢ ɢ ɥɢɰɟɧɡɢɪɨɜɚɧɢɸ ɋɈ; 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨɜɧɨɫɬɢ ɧɟ ɧɢɠɟ 99.9 %, ɚ ɜɪɟɦɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ - ɧɟ 

ɛɨɥɟɟ 5 ɦɢɧ; 
  Ɉɛɟɫɩɟɱɟɧɢɟ ɛɚɥɚɧɫɧɨɝɨ ɪɟɠɢɦɚ ɩɟɪɟɞɚɱɢ;  
  ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɰɟɞɭɪɵ «S1» (ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɛɟɡ ɩɨɞɬɜɟɪɠɞɟɧɢɹ) 

ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ ɜɟɥɢɱɢɧɚɯ ɢ ɫɢɝɧɚɥɚɯ;  
 Ɉɛɟɫɩɟɱɟɧɢɟ ɪɟɝɭɥɢɪɭɟɦɨɣ ɜɟɥɢɱɢɧɵ ɦɟɠɤɚɞɪɨɜɨɝɨ 

ɩɪɨɦɟɠɭɬɤɚ ɧɟ ɦɟɧɟɟ 20 ɦɫ. 
Ɉɛɴɟɦ ɬɟɥɟɢɧɮɨɪɦɚɰɢɢ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɚɞɟɤɜɚɬɧɨɫɬɶ 

(ɧɚɛɥɸɞɚɟɦɨɫɬɶ) ɷɧɟɪɝɨɨɛɴɟɤɬɚ, ɚ ɬɚɤɠɟ ɨɩɟɪɚɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɢ ɪɟɝɢɫɬɪɚɰɢɸ 
ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɡɧɚɱɟɧɢɹ ɨɩɢɫɚɬɟɥɹ ɤɚɱɟɫɬɜɚ ɞɥɹ ɜɫɟɯ ɩɪɢɦɟɧɹɟɦɵɯ ɬɢɩɨɜ 
ɞɚɧɧɵɯ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɭ ȽɈɋɌ Ɋ ɆɗɄ 60870-5-101-2006 ɩɩ. 
7.2.6.1, 7.2.6.3. 

Ɍɢɩɨɜɨɣ ɫɨɫɬɚɜ ɬɟɥɟɢɧɮɨɪɦɚɰɢɢ, ɩɟɪɟɞɚɜɚɟɦɨɣ ɫ ɨɛɴɟɤɬɨɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɜ ɞɢɫɩɟɬɱɟɪɫɤɢɟ ɰɟɧɬɪɵ ɈȺɈ “ɋɈ ɗȿɋ” ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɩɪɢɥɨɠɟɧɢɢ ɤ ɩɢɫɶɦɭ ɈȺɈ “ɋɈ ɗȿɋ” ɨɬ 14.04.2016 №ɋɒȽɗɋ/95-17/1454 

Ɍɟɥɟɢɧɮɨɪɦɚɰɢɹ ɫɨɞɟɪɠɢɬ: 
1. Ɍɟɥɟɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɢ 

ɝɟɧɟɪɢɪɭɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ; 
2. ɉɨɥɨɠɟɧɢɟ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɝɥɚɜɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ 
ɷɧɟɪɝɨɨɛɴɟɤɬɚ (ɜɤɥɸɱɚɹ ɪɚɡɴɟɞɢɧɢɬɟɥɢ), ɫɢɝɧɚɥɵ ɨɬ ɭɫɬɪɨɣɫɬɜ ɮɢɤɫɚɰɢɢ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɷɥɟɦɟɧɬɨɜ ɫɟɬɢ, ɫɨɫɬɨɹɧɢɟ ɷɥɟɦɟɧɬɨɜ ɜɬɨɪɢɱɧɨɣ 
ɤɨɦɦɭɬɚɰɢɢ ɧɚ ɷɧɟɪɝɨɨɛɴɟɤɬɚɯ. 

 
9.3 ɋɨɫɬɚɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɟɪɟɞɚɜɚɟɦɨɣ ɫ 

ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ ɜ əɤɭɬɫɤɨɟ ɊȾɍ  
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɩɪɢɥɨɠɟɧɢɟɦ ɤ ɩɢɫɶɦɭ ɈȺɈ “ɋɈ ɗȿɋ” ɛɵɥ ɫɨɫɬɚɜɥɟɧ 
ɫɩɢɫɨɤ ɬɟɥɟɢɡɦɟɪɟɧɢɣ ɢ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ, ɤɨɬɨɪɵɟ ɨɛɦɟɧɢɜɚɸɬɫɹ 
ɢɧɮɨɪɦɚɰɢɟɣ ɫ Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɋɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɩɨ 
ɩɪɨɬɨɤɨɥɚɦ ɆɗɄ 60870-5-101/104 ɫ ɬɪɟɛɭɟɦɨɣ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ (1 ɪɚɡ ɜ 
ɫɟɤɭɧɞɭ) ɫɨɝɥɚɫɧɨ ɭɬɜɟɪɠɞɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ. 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɜ əɤɭɬɫɤɨɟ ɊȾɍ Ɍɂ ɢ Ɍɋ ɫɨɫɬɨɢɬ ɢɡ 134 ɬɨɱɟɤ 
ɬɟɥɟɢɡɦɟɪɟɧɢɣ ɢ 110 ɬɨɱɟɤ ɫɢɝɧɚɥɢɡɚɰɢɢ. 

ɋɨɫɬɚɜ ɬɟɥɟɢɧɮɨɪɦɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1-2 ɩɪɢɥɨɠɟɧɢɹ Ⱦ. 
 
 9.4  Ɋɚɫɱɟɬ ɬɪɟɛɭɟɦɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɞɥɹ ɩɟɪɟɞɚɱɢ 

Ɍɂ ɢ Ɍɋ 
 

ɋ ɰɟɥɶɸ ɜɟɪɧɨɣ  ɢ ɨɩɟɪɚɬɢɜɧɨɣ ɩɟɪɟɞɚɱɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ 
əɤɭɬɫɤɨɟ ɊȾɍ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɬɪɟɛɭɟɦɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɞɥɹ 
ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɩɪɨɬɨɤɨɥɭ ɆɗɄ 870-5-104. 

ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɩɨ ɆɗɄ 870-5-104 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɩɟɪɟɞɚɱɢ 
ɨɬɞɟɥɶɧɵɯ ɤɚɞɪɨɜ. Ⱦɟɥɟɧɢɟ ɧɚ ɤɚɞɪɵ ɦɚɫɫɢɜɨɜ ɞɚɧɧɵɯ ɛɨɥɟɟ 256 ɛɚɣɬ 
ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɩɪɢɤɥɚɞɧɨɦ ɭɪɨɜɧɟ. Ʉɚɠɞɵɣ ɤɚɞɪ ɫɨɞɟɪɠɢɬ ɰɟɥɨɟ ɱɢɫɥɨ 
ɷɥɟɦɟɧɬɨɜ. ɉɪɢ ɩɟɪɟɞɚɱɟ ɩɨɫɥɟɞɧɟɝɨ ɤɚɞɪɚ ɜ ɛɚɣɬɟ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɜɢɬɫɹ 
ɩɪɢɡɧɚɤ ɩɨɫɥɟɞɧɟɝɨ ɤɚɞɪɚ. 

 
9.4.1 Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɫɜɹɡɢ ɞɥɹ ɩɟɪɟɞɚɱɢ 

ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ (Ɍɋ) 
 

ɉɨ ɆɗɄ 870-5-104 ɩɟɪɟɞɚɱɚ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ 
ɛɥɨɤɚ ɞɚɧɧɵɯ, ɢɦɟɸɳɟɝɨ ɫɥɟɞɭɸɳɭɸ ɫɬɪɭɤɬɭɪɭ (Ɍɚɛɥɢɰɚ 9.1) 

 
Ɍɚɛɥɢɰɚ 9.1 – ɋɬɪɭɤɬɭɪɚ ɛɥɨɤɚ ɞɚɧɧɵɯ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ 

ɋɨɞɟɪɠɚɧɢɟ Ɋɚɡɦɟɪ ɩɨɥɹ( ɜ ɛɚɣɬɚɯ) 
Ⱥɞɪɟɫ ɨɛɴɟɤɬɚ ɢɧɮɨɪɦɚɰɢɢ 2 

ɗɥɟɦɟɧɬ ɢɧɮɨɪɦɚɰɢɢ( ɫ ɨɩɢɫɚɬɟɥɟɦ 
ɤɚɱɟɫɬɜɚ) 1 

ȼɪɟɦɹ 7 
Ʉɚɞɪ TCP/IP 14 

 
ȼ ɞɚɧɧɨɦ ɤɚɞɪɟ (ɛɥɨɤɟ ɞɚɧɧɵɯ) ɩɟɪɟɞɚɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɛɴɟɤɬɨɜ 

ɢɧɮɨɪɦɚɰɢɢ Ɍɋ ɫ ɮɢɤɫɚɰɢɟɣ ɜɪɟɦɟɧɢ ɢɡɦɟɧɟɧɢɹ (ɫ ɦɟɬɤɨɣ ɜɪɟɦɟɧɢ). 
Ɉɩɢɫɚɧɢɟ ɩɨɥɟɣ ɛɥɨɤɚ ɞɚɧɧɵɯ: 

 Ⱥɞɪɟɫ ɨɛɴɟɤɬɚ ɢɧɮɨɪɦɚɰɢɢ  (ʏˑ˄˝ˈˍ˕˃ሻ - ɫɥɭɠɢɬ ɜ ɤɚɱɟɫɬɜɟ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ, ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɭɧɢɤɚɥɶɧɵɣ ɚɞɪɟɫ ɞɥɹ ɤɚɠɞɨɝɨ Ɍɋ; 

 ɗɥɟɦɟɧɬ ɢɧɮɨɪɦɚɰɢɢ ሺܸ̞ ˔ሻ – ɨɩɪɟɞɟɥɹɟɬ ɡɧɚɱɟɧɢɟ Ɍɋ 
(ɜɤɥɸɱɟɧ/ɜɵɤɥɸɱɟɧ); 

 Ɉɩɢɫɚɬɟɥɶ ɤɚɱɟɫɬɜɚ - ɨɩɪɟɞɟɥɹɟɬ ɫɨɫɬɨɹɧɢɟ Ɍɋ ɜ ɦɨɦɟɧɬ 
ɩɟɪɟɞɚɱɢ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɨɛɪɵɜɟ ɰɟɩɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɛɢɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ 
1 (ɫɨɫɬɨɹɧɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ); 
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 ȼɪɟɦɹ (Ɍ) – ɦɟɬɤɚ ɜɪɟɦɟɧɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɜɨɡɧɢɤɧɨɜɟɧɢɸ 
ɫɨɛɵɬɢɹ (ɢɡɦɟɧɟɧɢɸ ɫɨɫɬɨɹɧɢɹ Ɍɋ); 

 Ʉɚɞɪ TCP/IP -  ɫɥɭɠɟɛɧɵɣ ɤɚɞɪ ɫɬɟɤɚ TCP/IP. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɢɧɚ ɩɚɤɟɬɚ ɞɥɹ ɟɞɢɧɢɱɧɨɝɨ Ɍɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 
˔˕ଵܮ  = ʏˑ˄˝ˈˍ˕˃ + ܸ̞ ˔ + ܶ +  ௧௖௣/𝑖௣;                                                             (9.1)ܭ

˔˕ଵܮ   = ʹ + ͳ + ͹ + ͳͶ = ʹ͸ ˄˃ˌ˕; 
 

Ⱥɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɞɥɹ Ɍɋ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ: 

1 ɷɬɚɩ. Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɛɚɣɬ ɞɥɹ ɩɟɪɟɞɚɱɢ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ: 
  ܳ˄˃ˌ˕ = ܳ˕˔ ∙  ͳ˕˔ ;                                                                                       (9.2)ܮ

 
ɝɞɟ ܳ˕˔ – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ Ɍɋ; ܮͳ˕˔ – ɞɥɢɧɚ ɩɚɤɟɬɚ ɞɥɹ ɟɞɢɧɢɱɧɨɝɨ Ɍɋ; ܳ˄˃ˌ˕- ɤɨɥɢɱɟɫɬɜɨ ɛɚɣɬ ɞɥɹ ɩɟɪɟɞɚɱɢ. 

Ɍɋ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɛɟɪɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ ɩɟɪɟɞɚɧɧɵɯ 
ɬɟɥɟɫɢɝɧɚɥɨɜ ɜ əɤɭɬɫɤɨɟ ɊȾɍ ܳ˕˔ =110. 

            ܳ˄˃ˌ˕ = ͳͳͲ ∙ ʹͶ = ʹ͸͸Ͳ ˄˃ˌ˕; 
 

2 ɷɬɚɩ. Ɋɚɫɱɟɬ ɱɢɫɥɚ ɰɢɤɥɨɜ ɩɟɪɟɞɚɱɢ (ɤɨɥɢɱɟɫɬɜɨ ɤɚɞɪɨɜ) ɩɪɢ 256 
ɩɨɥɟɡɧɵɯ ɛɚɣɬɚɯ ɜ ɬɟɥɟ ɤɚɞɪɚ ASDU: 

 ܳ˙ˋˍˎˑ˅ = ொ˄˃ˌ˕௅ˑ˄.ˋː˗ ;                                                                                           (9.3) 

 
ɝɞɟ ܳ˙ˋˍˎˑ˅- ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ ɩɟɪɟɞɚɱɢ ɩɪɢ 256 ɩɨɥɟɡɧɵɯ ɛɚɣɬɚɯ ɜ ɬɟɥɟ ɤɚɞɪɚ;         ܮˑ˄.ˋː˗- ɞɥɢɧɚ ɩɨɥɟɡɧɨɝɨ ɬɟɥɚ ɤɚɞɪɚ. 
  ܳ˙ˋˍˎˑ˅ = ʹ͸͸Ͳʹͷ͸ = ͳͲ,͵ͻ; 

 
 3 ɷɬɚɩ. Ɋɚɫɱɟɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɚɣɬ ɧɚ ɩɟɪɟɞɚɱɭ ɩɪɢ ɨɛɳɟɣ ɞɥɢɧɟ 

ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɩɚɤɟɬɚ ɆɗɄ 870-5-104 ɜ 256 ɛɚɣɬ: 
             ܳ˔˖ˏˏ.˄˃ˌ˕ = ܳ˙ˋˍˎˑ˅ ∙ ∑  (9.4)                                                                  ; ˃˕ˈˍ˃˒ܮ

             ܳ˔˖ˏˏ.˄˃ˌ˕ = ͹ ∙ ʹͷ͸ = ͳ͹ͻʹ ˄˃ˌ˕;               
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4 ɷɬɚɩ. Ɋɚɫɱɟɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɢɬ ɧɚ ɩɟɪɟɞɚɱɭ ɫ ɭɱɟɬɨɦ ɫɥɭɠɟɛɧɵɯ 
ɛɢɬ TCP/IP: 

             ܳ˔˖ˏˏ.˄ˋ˕ = ܳ˔˖ˏˏ.˄˃ˌ˕ ∙ ͳͳ;                                                                                     (9.5) 
             ܳ˔˖ˏˏ.˄ˋ˕ = ͳ͹ͻʹ ∙ ͳͳ = ͳͻ͹ͳʹ ˄ˋ˕;  
 

5 ɷɬɚɩ. Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɞɥɹ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ: 
            ܸ̞ ˔ = ொ˔˖ˏˏ.˄ˋ˕்˅ ˓ˈˏя.˒ˈ˓ˈˇ˃˚ˋ ;                                                                                          (9.6)          

 
ɝɞɟ  ܸ ˕˔- ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɧɚɥɚ ɞɥɹ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ; 
         ܶ˅ ˓ˈˏя.˒ˈ˓ˈˇ˃˚ˋ- ɜɪɟɦɹ ɩɟɪɟɞɚɱɢ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ (1 ɫɟɤɭɧɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɭɬɜɟɪɠɞɟɧɧɵɦ ɮɨɪɦɭɥɹɪɨɦ ɩɟɪɟɞɚɱɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨ 
ɤɚɧɚɥɚɦ ɫɜɹɡɢ). 
            ܸ̞ ˔ = ͳͻ͹ͳʹͳ = ͳͻ͹ͳʹ ˄ˋ˕˔ ; 

 
9.4.2 Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɫɜɹɡɢ ɞɥɹ ɩɟɪɟɞɚɱɢ 

ɬɟɥɟɢɡɦɟɪɟɧɢɣ(Ɍɂ) 
 

ɉɨ ɆɗɄ 870-5-104 ɩɟɪɟɞɚɱɚ ɬɟɥɟɢɡɦɟɪɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɛɥɨɤɚ 
ɞɚɧɧɵɯ, ɢɦɟɸɳɟɝɨ ɫɥɟɞɭɸɳɭɸ ɫɬɪɭɤɬɭɪɭ (Ɍɚɛɥɢɰɚ 9.2). 

 
Ɍɚɛɥɢɰɚ 9.2 –Ȼɥɨɤ ɞɚɧɧɵɯ ɩɟɪɟɞɚɱɢ ɬɟɥɟɢɡɦɟɪɟɧɢɣ 

ɋɨɞɟɪɠɚɧɢɟ Ɋɚɡɦɟɪ ɩɨɥɹ (ɜ ɛɢɬɚɯ) 
Ⱥɞɪɟɫ ɨɛɴɟɤɬɚ ɢɧɮɨɪɦɚɰɢɢ 2 

ɗɥɟɦɟɧɬ ɢɧɮɨɪɦɚɰɢɢ 4 
ȿ Ɇɚɧɬɢɫɫɚ  
S ɩɨɪɹɞɨɤ  

Ɉɩɢɫɚɬɟɥɶ ɤɚɱɟɫɬɜɚ 1 
ȼɪɟɦɹ 7 

Ʉɚɞɪ TCP/IP 14 
 

ȼ ɞɚɧɧɨɦ ɛɥɨɤɟ ɞɚɧɧɵɯ ɩɟɪɟɞɚɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɛɴɟɤɬɨɜ 
ɢɧɮɨɪɦɚɰɢɢ. Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɣ ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɵ, ɤɨɬɨɪɚɹ 
ɢɦɟɟɬ ɦɚɫɲɬɚɛɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ – ɤɨɪɨɬɤɢɣ ɮɨɪɦɚɬ ɫ ɩɥɚɜɚɸɳɟɣ ɡɚɩɹɬɨɣ ɢ ɫ 
ɦɟɬɤɨɣ ɜɪɟɦɟɧɢ 7 ɛɚɣɬ. 

Ɉɩɢɫɚɧɢɟ ɩɨɥɟɣ ɛɥɨɤɚ: 
 Ⱥɞɪɟɫ ɨɛɴɟɤɬɚ ɢɧɮɨɪɦɚɰɢɢ  (ʏˑ˄˝ˈˍ˕˃ሻ - ɫɥɭɠɢɬ ɜ ɤɚɱɟɫɬɜɟ 

ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ, ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɭɧɢɤɚɥɶɧɵɣ ɚɞɪɟɫ ɞɥɹ ɤɚɠɞɨɝɨ Ɍɂ; 
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 ɗɥɟɦɟɧɬ ɢɧɮɨɪɦɚɰɢɢ ሺܸ̞ ˋሻ – ɨɩɪɟɞɟɥɹɟɬ ɡɧɚɱɟɧɢɟ Ɍɢ 
(ɦɚɫɲɬɚɛɢɪɨɜɚɧɧɚɹ ɜɟɥɢɱɢɧɚ ɜ ɜɟɳɟɫɬɜɟɧɧɨɦ ɮɨɪɦɚɬɟ); 

 Ɉɩɢɫɚɬɟɥɶ ɤɚɱɟɫɬɜɚ ሺܦˍ˃˚ሻ- ɨɩɪɟɞɟɥɹɟɬ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ Ɍɂ, 
ɧɚɩɪɢɦɟɪ ɤɨɧɬɪɨɥɶ ɩɨ ɜɟɥɢɱɢɧɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɨɛɪɵɜ 
ɤɚɧɚɥɚ, ɥɢɛɨ ɤɨɧɬɪɨɥɶ ɩɨ ɢɧɬɟɪɜɚɥɭ ɜɪɟɦɟɧɢ ɢɡɦɟɧɟɧɢɹ; 

 ȼɪɟɦɹ (Ɍ) – ɦɟɬɤɚ ɜɪɟɦɟɧɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɜɨɡɧɢɤɧɨɜɟɧɢɸ 
ɫɨɛɵɬɢɹ( ɢɡɦɟɧɟɧɢɸ ɫɨɫɬɨɹɧɢɹ Ɍɂ); 

 Ʉɚɞɪ TCP/IP ሺ்ܭ஼௉/ூ௉ሻ- ɫɥɭɠɟɛɧɵɣ ɤɚɞɪ TCP/IP. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɢɧɚ ɩɚɤɟɬɚ ɞɥɹ ɟɞɢɧɢɱɧɨɝɨ Ɍɂ: 

ˋ˕ଵܮ  = ʏˑ˄˝ˈˍ˕˃ + ܸ̞ ˋ + ˚˃ˍܦ + ܶ +  ௧௖௣/𝑖௣;                                               (9.7)ܭ
ˋ˕ଵܮ   = ʹ + Ͷ + ͳ + ͹ + ͳͶ = ʹͺ ˄˃ˌ˕; 

  
Ⱥɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɞɥɹ Ɍɂ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ: 
1 ɷɬɚɩ. Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɛɚɣɬ ɞɥɹ ɩɟɪɟɞɚɱɢ ɬɟɥɟɢɡɦɟɪɟɧɢɣ: 

  ܳ˄˃ˌ˕ = ܳ˕˔ ∙  ͳ˕ˋ ;                                                                                      (9.8)ܮ
 
ɝɞɟ ܳ˕˔ – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɞɚɜɚɟɦɵɯ Ɍɂ;        ܮͳ˕˔ – ɞɥɢɧɚ ɩɚɤɟɬɚ ɞɥɹ ɟɞɢɧɢɱɧɨɝɨ Ɍɂ;        ܳ˄˃ˌ˕- ɤɨɥɢɱɟɫɬɜɨ ɛɚɣɬ ɞɥɹ ɩɟɪɟɞɚɱɢ. 

Ɍɋ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɛɟɪɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ ɩɟɪɟɞɚɧɧɵɯ 
ɬɟɥɟɫɢɝɧɚɥɨɜ ɜ əɤɭɬɫɤɨɟ ɊȾɍ ܳ˕˔ =134. 

  ܳ˄˃ˌ˕ = ͳ͵Ͷ ∙ ʹͺ = ͵͹ͷʹ ˄˃ˌ˕; 
 

2 ɷɬɚɩ. Ɋɚɫɱɟɬ ɱɢɫɥɚ ɰɢɤɥɨɜ ɩɟɪɟɞɚɱɢ (ɤɨɥɢɱɟɫɬɜɨ ɤɚɞɪɨɜ) ɩɪɢ 256 
ɩɨɥɟɡɧɵɯ ɛɚɣɬɚɯ ɜ ɬɟɥɟ ɤɚɞɪɚ ASDU: 

       ܳ˙ˋˍˎˑ˅ = ொ˄˃ˌ˕௅ˑ˄.ˋː˗ ;                                                                                          (9.9) 

 
ɝɞɟ ܳ˙ˋˍˎˑ˅- ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ ɩɟɪɟɞɚɱɢ ɩɪɢ 256 ɩɨɥɟɡɧɵɯ ɛɚɣɬɚɯ ɜ ɬɟɥɟ ɤɚɞɪɚ;         ܮˑ˄.ˋː˗- ɞɥɢɧɚ ɩɨɥɟɡɧɨɝɨ ɬɟɥɚ ɤɚɞɪɚ. 
 ܳ˙ˋˍˎˑ˅ = ͵͹ͷʹʹͷ͸ = ͳͶ,͸͸; 
 

 3 ɷɬɚɩ. Ɋɚɫɱɟɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɚɣɬ ɧɚ ɩɟɪɟɞɚɱɭ ɩɪɢ ɨɛɳɟɣ ɞɥɢɧɟ 
ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɩɚɤɟɬɚ ɆɗɄ 870-5-104 ɜ 256 ɛɚɣɬ: 
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            ܳ˔˖ˏˏ.˄˃ˌ˕ = ܳ˙ˋˍˎˑ˅ ∙ ∑  (9.10)                                                               ; ˃˕ˈˍ˃˒ܮ
             ܳ˔˖ˏˏ.˄˃ˌ˕ = ͳͷ ∙ ʹͷ͸ = ͵ͺͶͲ ˄˃ˌ˕;               
 

4 ɷɬɚɩ. Ɋɚɫɱɟɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɢɬ ɧɚ ɩɟɪɟɞɚɱɭ ɫ ɭɱɟɬɨɦ ɫɥɭɠɟɛɧɵɯ 
ɛɢɬ TCP/IP: 

             ܳ˔˖ˏˏ.˄ˋ˕ = ܳ˔˖ˏˏ.˄˃ˌ˕ ∙ ͺ;                                                                                    (9.11)          
             ܳ˔˖ˏˏ.˄ˋ˕ = ͵ͺͶͲ ∙ ͺ = ͵Ͳ͹ʹͲ ˄ˋ˕;  
 

5 ɷɬɚɩ. Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɞɥɹ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ: 
            ܸ̞ ˔ = ொ˔˖ˏˏ.˄ˋ˕்˅ ˓ˈˏя.˒ˈ˓ˈˇ˃˚ˋ ;                                                                                        (9.12)          

 
ɝɞɟ ܸ̞ ˔- ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɧɚɥɚ ɞɥɹ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ;         ܶ˅ ˓ˈˏя.˒ˈ˓ˈˇ˃˚ˋ- ɜɪɟɦɹ ɩɟɪɟɞɚɱɢ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ (1 ɫɟɤɭɧɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɭɬɜɟɪɠɞɟɧɧɵɦ ɮɨɪɦɭɥɹɪɨɦ ɩɟɪɟɞɚɱɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨ 
ɤɚɧɚɥɚɦ ɫɜɹɡɢ). 
            ܸ̞ ˔ = ͵Ͳ͹ʹͲͳ = ͵Ͳ͹ʹͲ ˄ˋ˕˔ ; 
 

9.4.3 ɋɭɦɦɚɪɧɚɹ ɨɰɟɧɤɚ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɫɜɹɡɢ ɞɥɹ 
ɬɟɥɟɦɟɯɚɧɢɤɢ ɩɨ ɩɪɨɬɨɤɨɥɭ ɆɗɄ 870-5-104 

 
ɋɭɦɦɚɪɧɚɹ ɨɰɟɧɤɚ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɫɜɹɡɢ ɦɟɠɞɭ 

“ɂɧɞɢɝɢɪɫɤɚɹ Ƚɗɋ” ɢ ȺɈ “ɋɈ ȿɗɋ” əɤɭɬɫɤɨɟ ɊȾɍ ɩɨ ɩɪɨɬɨɤɨɥɭ  ɆɗɄ 870-5-
104 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

       ∑ ˒ˈ˓ˈˇ˃˚˃ ˇ˃ːː˞˘ = ሺܸ̞ ˔ + ܸ̞ ˋሻ ∙  ˑ˕ˈ˓˟;                                           (9.13)˒ܭ
 

ɝɞɟ ܭ˒ˑ˕ˈ˓˟ – 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɦɨɠɧɵɟ ɨɲɢɛɤɢ ɦɟɠɞɭ 
ɫɢɫɬɟɦɨɣ ɬɟɥɟɦɟɯɚɧɢɤɢ ɢ Ɏɢɥɢɚɥɨɦ ȺɈ “ɋɈ ȿɗɋ” əɤɭɬɫɤɨɟ ɊȾɍ. 
            ∑ ˒ˈ˓ˈˇ˃˚˃ ˇ˃ːː˞˘ = ሺͳͻ͹ͳʹ + ͵Ͳ͹ʹͲሻ ∙ ͳ,ʹ = ͸Ͳͷͳͺ ˄ˋ˕˔ = ͸Ͳ ˍ˄ˋ˕˔ ; 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɩɪɢɧɹɬɵɯ ɞɜɭɯ ɰɢɮɪɨɜɵɯ ɤɚɧɚɥɨɜ ɫɜɹɡɢ (ɨɫɧɨɜɧɨɝɨ ɢ 

ɪɟɡɟɪɜɧɨɝɨ) ɦɟɠɞɭ ɂɧɞɢɝɢɪɫɤɚɹ Ƚɗɋ” ɢ ȺɈ “ɋɈ ȿɗɋ” əɤɭɬɫɤɨɟ ɊȾɍ ɞɨɥɠɧɚ 
ɢɦɟɬɶ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨ 64 ɤɛɢɬ/ɫ, ɱɬɨɛɵ ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɢɬɶ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɞɚɱɟ Ɍɂ ɢ Ɍɋ. 
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9.5  Ȼɟɡɨɬɤɚɡɧɨɫɬɶ 

 
Ȼɟɡɨɬɤɚɡɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɩɨɫɨɛɧɨɫɬɶ ɚɩɩɚɪɚɬɭɪɵ ɢɥɢ ɫɢɫɬɟɦɵ 

ɜɵɩɨɥɧɹɬɶ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɮɭɧɤɰɢɢ ɩɪɢ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɡɚ 
ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ. ɗɬɨ ɜɟɪɨɹɬɧɨɫɬɧɚɹ ɨɰɟɧɤɚ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ 
ɞɚɧɧɵɯ ɨɛ ɨɬɤɚɡɚɯ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ.  

Ȼɟɡɨɬɤɚɡɧɨɫɬɶ ɜɫɟɣ ɫɢɫɬɟɦɵ ɢ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ ɫɢɫɬɟɦɵ ɬɟɥɟɦɟɯɚɧɢɤɢ 
ɢɡɝɨɬɨɜɢɬɟɥɶ ɪɚɫɫɱɢɬɵɜɚɟɬ ɩɨ ɞɚɧɧɵɦ ɨ ɧɚɞɟɠɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 
ɢ ɩɨɞɬɜɟɪɠɞɚɟɬ ɜ ɪɟɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚ ɡɚɞɚɧɧɵɣ ɩɟɪɢɨɞ ɢɫɩɵɬɚɧɢɣ. 
ɇɚɱɚɥɨ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɢɫɩɵɬɚɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɝɥɚɫɨɜɚɧɵ 
ɦɟɠɞɭ ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɢ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɧɨ ɢɡ ɩɟɪɢɨɞɚ ɢɫɩɵɬɚɧɢɣ ɞɨɥɠɟɧ ɛɵɬɶ 
ɢɫɤɥɸɱɟɧ ɩɟɪɢɨɞ ɪɚɧɧɢɯ  ɨɬɤɚɡɨɜ. 
         ɂɡɝɨɬɨɜɢɬɟɥɶ ɚɩɩɚɪɚɬɭɪɵ ɞɨɥɠɟɧ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɩɨ ɬɪɟɛɨɜɚɧɢɸ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɚɧɧɵɟ ɨ ɧɚɞɟɠɧɨɫɬɢ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ, ɭɡɥɨɜ ɢ ɛɥɨɤɨɜ, ɤɨɬɨɪɵɟ 
ɩɪɢ ɨɬɤɚɡɟ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɩɨɬɟɪɸ ɢɯ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɨɟ  ɢɯ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ. 
         ȼɢɞɵ ɨɬɤɚɡɨɜ ɢ ɜɥɢɹɧɢɟ ɨɬɤɚɡɨɜ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɫɬɟɦɵ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɢɡɝɨɬɨɜɢɬɟɥɟɦ, ɚ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ 
ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɨ ɟɝɨ ɬɪɟɛɨɜɚɧɢɸ. 
         Ɂɧɚɱɟɧɢɹ ɛɟɡɨɬɤɚɡɧɨɫɬɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 9.3 ɞɥɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɥɚɫɫɨɜ, ɨɬɧɨɫɹɬɫɹ ɤ ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦɵ ɬɟɥɟɦɟɯɚɧɢɤ. 
 
Ɍɚɛɥɢɰɚ 9.3 -  Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɛɟɡɨɬɤɚɡɧɨɫɬɢ 

Ʉɥɚɫɫ ɛɟɡɨɬɤɚɡɧɨɫɬɢ ௢ܶ , ˚ 
R1 ≥ 2000 
R2 ≥ 4000 
R3 ≥ 8760 

 
ɂɧɞɢɝɢɪɫɤɚɹ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɫ ௢ܶ = Ͷ͸͸͸ ˚, ɟɣ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɤɥɚɫɫ 

ɛɟɡɨɬɤɚɡɧɨɫɬɢ – R3. 
 

9.6 Ƚɨɬɨɜɧɨɫɬɶ 
 

Ƚɨɬɨɜɧɨɫɬɶ ɫɢɫɬɟɦɵ ɬɟɥɟɦɟɯɚɧɢɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶɸ 
ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɭɟɦɵɟ ɮɭɧɤɰɢɢ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ. 
         Ƚɨɬɨɜɧɨɫɬɶ - ɷɬɨ ɜɟɪɨɹɬɧɨɫɬɧɚɹ ɜɟɥɢɱɢɧɚ, ɤɨɬɨɪɚɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɪɚɛɨɬɭ 
ɫɢɫɬɟɦɵ ɬɟɥɟɦɟɯɚɧɢɤɢ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɨɬɥɢɱɢɟ ɨɬ ɛɟɡɨɬɤɚɡɧɨɫɬɢ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣ ɪɚɛɨɬɭ ɡɚ ɡɚɞɚɧɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ. 
         Ƚɨɬɨɜɧɨɫɬɶ ɫɢɫɬɟɦɵ ɬɟɥɟɦɟɯɚɧɢɤɢ ɜɵɪɚɠɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɝɨɬɨɜɧɨɫɬɢ ʙˆ (Ⱥ), ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ʙˆ.˓ = ೚்ʡ೚+்˅ ;                                                                                                (9.14) 
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    ʙˆ.˓ = Ͷ͸͸͸Ͷ͸͸͸ + ͺ = Ͳ,ͻͻͺ; 
 

ɝɞɟ ʙˆ.˓ – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɝɨɬɨɜɧɨɫɬɢ;         ܶ˅  - ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɪɟɦɨɧɬɚ ɢ ɩɪɨɮɢɥɚɤɬɢɤɢ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɣ. 
ɗɬɨ ɭɪɚɜɧɟɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɜɹɡɶ ɦɟɠɞɭ ɜɟɥɢɱɢɧɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ 

ɬɚɛɥɢɰɚɯ 9.4 - 9.5, ɩɨɷɬɨɦɭ ɨɧɢ ɧɟ ɦɨɝɭɬ ɩɪɨɢɡɜɨɥɶɧɨ ɤɨɦɛɢɧɢɪɨɜɚɬɶɫɹ. 
 
Ɍɚɛɥɢɰɚ 9.4 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɝɨɬɨɜɧɨɫɬɢ 

Ʉɥɚɫɫ ɝɨɬɨɜɧɨɫɬɢ Ʉɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨɜɧɨɫɬɢ 
Ⱥ1 ≥ 0,9900 
Ⱥ2 ≥ 0,9975 
Ⱥ3 ≥ 0,9995 

 
Ʉɥɚɫɫ ɝɨɬɨɜɧɨɫɬɢ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ – Ⱥ2. 
 
Ɍɚɛɥɢɰɚ 9.5 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ  

Ʉɥɚɫɫ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ ܶ˅ , ˚ 
Ɇ1 ≤ 36 
Ɇ2 ≤ 24 
Ɇ3 ≤ 12 
Ɇ4 ≤ 6 

 
Ʉɥɚɫɫ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ – Ɇ3. 

 
9.7 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɋɈɌɂ ȺɋɋɈ 

  
Ɍɚɤ, ɤɚɤ ɋɈɌɂ ȺɋɋɈ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɜɚɠɧɵɯ ɢ ɨɬɜɟɬɫɬɜɟɧɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɟɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɥɠɧɨ 
ɨɛɟɫɩɟɱɢɜɚɬɶ: 

 ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɫ ɍɋɈ (ɭɫɬɪɨɣɫɬɜɚ ɫɜɹɡɢ ɫ ɨɛɴɟɤɬɨɦ, ɬɨ ɟɫɬɶ ɫ 
ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɢ ɩɥɚɬɚɦɢ ɜɜɨɞɚ/ɜɵɜɨɞɚ) ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ 
ɱɟɪɟɡ ɞɪɚɣɜɟɪɵ; 

 ɨɛɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɢ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ; 
 ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɷɤɪɚɧɟ ɦɨɧɢɬɨɪɚ ɜ ɩɨɧɹɬɧɨɣ ɞɥɹ 

ɱɟɥɨɜɟɤɚ ɮɨɪɦɟ; 
 ɜɟɞɟɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɢɧɮɨɪɦɚɰɢɟɣ; 
 ɚɜɚɪɢɣɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɢ ɭɩɪɚɜɥɟɧɢɟ ɬɪɟɜɨɠɧɵɦɢ ɫɨɨɛɳɟɧɢɹɦɢ; 
 ɩɨɞɝɨɬɨɜɤɚ ɢ ɝɟɧɟɪɢɪɨɜɚɧɢɟ ɨɬɱɟɬɨɜ ɨ ɯɨɞɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ; 
 ɨɛɟɫɩɟɱɟɧɢɟ ɫɜɹɡɢ ɫ ɜɧɟɲɧɢɦɢ ɩɪɢɥɨɠɟɧɢɹɦɢ (ɋɍȻȾ, ɷɥɟɤɬɪɨɧɧɵɟ 

ɬɚɛɥɢɰɵ, ɬɟɤɫɬɨɜɵɟ ɩɪɨɰɟɫɫɨɪɵ ɢ ɬ. ɞ.). 
ɋɨ ɜɫɟɦɢ ɷɬɢ ɡɚɞɚɱɚɦɢ ɫɩɪɚɜɥɹɟɬɫɹ SCADA-ɫɢɫɬɟɦɚ. 

http://www.tadviser.ru/index.php/%D0%A1%D0%A3%D0%91%D0%94
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Ȼɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ SCADA-ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɞɨɥɝɨɫɪɨɱɧɨɟ 
ɚɪɯɢɜɢɪɨɜɚɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɞɢɫɩɟɬɱɟɪ ɡɚɱɚɫɬɭɸ ɨɛɥɚɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɧɟ ɬɨɥɶɤɨ ɩɚɫɫɢɜɧɨ ɧɚɛɥɸɞɚɬɶ ɡɚ ɨɛɴɟɤɬɨɦ, ɧɨ ɢ ɢɦ ɭɩɪɚɜɥɹɬɶ 
ɢɦ, ɪɟɚɝɢɪɭɹ ɧɚ ɪɚɡɥɢɱɧɵɟ ɫɢɬɭɚɰɢɢ.  

SCADA-ɫɢɫɬɟɦɚ ɨɛɥɚɞɚɟɬ ɩɨɧɹɬɧɵɦ ɢ ɢɧɬɭɢɬɢɜɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ, 
ɛɥɨɤɢɪɭɟɬ ɨɲɢɛɤɢ, ɞɨɩɭɫɤɚɟɦɵɟ ɨɩɟɪɚɬɨɪɨɦ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɤɨɦɮɨɪɬ ɞɥɹ 
ɦɨɧɢɬɨɪɢɧɝɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɨɛɪɚɛɨɬɤɢ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, 
ɩɨɷɬɨɦɭ ɷɬɚ ɫɢɫɬɟɦɚ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɚ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ. 
Ⱦɥɹ SCADA- ɫɢɫɬɟɦɵ ɛɵɥɨ ɜɵɛɪɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ “Wonderware”.  

Ⱦɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 
        ɉɪɨɫɬɨɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɜɧɟɞɪɟɧɢɹ; 
 ɉɪɨɫɬɨɬɚ ɧɚɫɬɪɨɣɤɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
 ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɞɨɫɬɭɩɧɨɫɬɢ; 
 ɉɪɚɤɬɢɱɟɫɤɢ ɧɟɨɝɪɚɧɢɱɟɧɧɚɹ ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɶ; 
 ȼɢɡɭɚɥɢɡɚɰɢɹ ɧɚ ɨɫɧɨɜɟ ɑɆɂ ɢ ɝɟɨɝɪɚɮɢɱɟɫɤɢ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ 

ɫɢɫɬɟɦɚ SCADA; 
 ɒɚɛɥɨɧɧɚɹ ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ; 
 ɍɞɚɥɟɧɧɨɟ ɪɚɡɜɟɪɬɵɜɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɟ ɢɡɦɟɧɟɧɢɹɦɢ; 
 Ɏɭɧɤɰɢɹ ɡɚɳɢɬɵ ɞɚɧɧɵɯ, ɜɫɬɪɨɟɧɧɚɹ ɜ ɫɢɫɬɟɦɭ; 
 Ȼɵɫɬɪɨɟ ɢ ɝɢɛɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɚɜɚɪɢɣɧɨɝɨ ɫɢɝɧɚɥɚ; 
 ɋɛɨɪ ɢ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɞɥɹ ɧɨɜɵɯ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ; 
 ɉɪɨɫɬɨɣ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɧɫɬɪɭɦɟɧɬ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɬɱɟɬɨɜ; 
 Ɉɬɤɪɵɬɵɣ ɞɨɫɬɭɩ ɤ ɢɫɬɨɪɢɱɟɫɤɢɦ ɞɚɧɧɵɦ. 
“Wonderware” ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɭɩɪɚɜɥɟɧɢɟ ɤɨɦɩɥɟɤɫɨɦ ɭɫɬɚɧɨɜɨɤ ɩɨ 

ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɤɨɧɬɪɨɥɹ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɢ ɪɚɫɫɪɟɞɨɬɨɱɟɧɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɚ ɬɚɤɠɟ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ ɛɨɥɟɟ ɛɵɫɬɪɨɝɨ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɨɣ ɭɫɬɚɧɨɜɤɢ, 
ɭɥɭɱɲɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɨɰɟɫɫɨɜ ɢ ɧɚɫɬɪɨɣɤɢ ɰɢɤɥɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

Ⱦɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɂɦɚɬɪɚɧɤɨɫɤɢ, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɜ Ɏɢɧɥɹɧɞɢɢ. 

 
9.8 ɋɬɪɭɤɬɭɪɧɚɹ  ɫɯɟɦɚ ɋɈɌɂ ȺɋɋɈ 

 
ɋɈɌɂ ȺɋɋɈ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ ɜɟɞɟɬ ɤɨɧɬɪɨɥɶ ɡɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɢ 

ɨɫɧɨɜɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. ɇɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ ɩɟɪɟɞɚɸɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɛɥɨɤ ɤɨɧɬɚɤɬɵ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ 
ɚɩɩɚɪɚɬɨɜ. 

ɋ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ “Wonderware” ɩɪɨɢɫɯɨɞɢɬ ɫɛɨɪ ɢ 
ɩɟɪɟɞɚɱɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫɬɚɧɰɢɢ ɧɚ əɤɭɬɫɤɨɟ ɊȾɍ, ɈȾɍ 
ȼɨɫɬɨɤɚ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɜɹɡɢ ɋɈɌɂ ȺɋɋɈ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ: 
       Ethernet; 
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       Ʉɨɦɦɭɬɚɬɨɪɵ Ethernet; 
       Ʉɚɧɚɥɵ ɫɜɹɡɢ; 
       Ʉɚɧɚɥɨɨɛɪɚɡɭɸɳɚɹ ɚɩɩɚɪɚɬɭɪɚ; 
       Ʉɨɧɜɟɪɬɨɪɵ ɢɧɬɟɪɮɟɣɫɚ RS-485; 
       Ɇɟɞɢɚ ɤɨɧɜɟɪɬɨɪɵ. 
Ʌȼɋ ɋɋɉɂ ɜɵɩɨɥɧɟɧɚ ɩɨ ɞɜɨɣɧɨɣ ɤɨɥɶɰɟɜɨɣ ɫɯɟɦɟ, ɬ.ɟ. ɜɫɟ ɭɫɬɪɨɣɫɬɜɚ 

ɫɛɨɪɚ ɩɨɞɤɥɸɱɟɧɵ ɜ ɞɜɨɣɧɨɟ ɤɨɥɶɰɨ ɱɟɪɟɡ ɨɩɬɢɱɟɫɤɢɟ ɤɚɛɟɥɢ ɢ ɜɢɬɨɣ ɩɚɪɵ. 
 ȼ ɤɚɱɟɫɬɜɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɚɹ 

ɚɩɩɚɪɚɬɭɪɚ ION7550,  ɩɪɟɞɧɚɡɧɚɱɟɧɚɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɢ ɭɱɟɬɚ ɚɤɬɢɜɧɨɣ, 
ɪɟɚɤɬɢɜɧɨɣ ɢ ɩɨɥɧɨɣ ɷɧɟɪɝɢɢ ɩɪɹɦɨɝɨ ɢ ɨɛɪɚɬɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɜ 3ɯ- ɢ 4ɯ-
ɩɪɨɜɨɞɧɵɯ ɰɟɩɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɜɤɥɸɱɟɧɢɹ, ɜ ɨɞɧɨ- ɢ 
ɦɧɨɝɨɬɚɪɢɮɧɵɯ ɪɟɠɢɦɚɯ. 

 Ⱦɥɹ ɪɟɡɟɪɜɚ ɨɫɧɨɜɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢɫɩɨɥɶɡɭɟɬɫɹ Ɇɗ210-
701. 

Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɪɚɛɨɬɵ ɋɈɌɂ ȺɋɋɈ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɫɢɝɧɚɥɨɜ 
ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ȽȽ №6. ɇɚ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɰɢɮɪɨɜɨɣ ɫɱɟɬɱɢɤ ION7550 ɢ 
Ɇɗ210-701 ɩɨɫɬɭɩɚɸɬ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ ɨɬ Ɍɇ ɢ ɌɌ. ɂɧɬɟɪɮɟɣɫ 
ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ ɹɜɥɹɟɬɫɹ Enternet. ɐɢɮɪɨɜɵɟ ɫɱɟɬɱɢɤɢ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɫɟɬɢ 
ɋɈɌɂ ȺɋɋɈ ɩɨ ɞɜɭɦ ɤɚɧɚɥɚɦ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɤɨɦɦɭɬɚɬɨɪɚɦɢ, ɩɨɬɨɦɭ ɱɬɨ 
ɬɚɤɢɦ ɫɩɨɫɨɛɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɫɟɪɜɟɪɚ 
“Wonderware” ɢ Ⱥɋɍ Ɍɉ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɞɜɭɯ ɤɚɧɚɥɨɜ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɟɫɥɢ 
ɨɞɢɧ ɢɡ ɤɨɦɦɭɬɚɬɨɪɨɜ ɜɵɣɞɟɬ ɢɡ ɫɬɪɨɹ, ɬɨ ɢɧɮɨɪɦɚɰɢɹ ɩɨɣɞɟɬ ɢɡ ɪɟɡɟɪɜɚ 
ɜɬɨɪɨɝɨ ɤɨɦɦɭɬɚɬɨɪɚ. ɉɨɥɭɱɚɟɬɫɹ, ɱɬɨ ɞɜɚ ɤɨɦɦɭɬɚɬɨɪɚ ɩɨɥɧɨɫɬɶɸ 
ɪɟɡɟɪɜɢɪɭɸɬ ɞɪɭɝ ɞɪɭɝɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɢɧɮɨɪɦɚɰɢɸ 
ɧɚ ɫɟɪɜɟɪ. Ⱦɚɥɶɲɟ ɩɨɥɭɱɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɮɨɪɦɢɪɭɟɬɫɹ ɧɚ ɫɟɪɜɟɪɚɯ 
“Wonderware”, ɢ ɡɚɬɟɦ ɱɟɪɟɡ ɨɫɧɨɜɧɨɣ ɢ ɪɟɡɟɪɜɧɵɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪ 
ɨɬɩɪɚɜɥɹɸɬɫɹ ɞɢɫɩɟɬɱɟɪɚɦ əɤɭɬɫɤɨɝɨ ɊȾɍ ɢ ɈȾɍ ȼɨɫɬɨɤɚ. 
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ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ ɂɧɞɢɝɢɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ ɂɧɞɢɝɢɪɤɚ, ɹɜɥɹɸɳɟɝɨɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01% ɪɚɜɧɵɯ 8464 ɦ3/ɫ ɢ 9889 ɦ3/ɫ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 301 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 1,6 ɦɥɪɞ.ɤȼɬ·ɱ. 

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ 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: 29,4 ɦ; 
 ɪɚɫɱɟɬɧɵɣ: 19,7 ɦ; 
 ɦɢɧɢɦɚɥɶɧɵɣ 15,1 ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞɵ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 1269,02 ɦ3. 
ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɞɜɚ ɜɚɪɢɚɧɬɚ ɉɅ30ɚ-ȼ-630 ɢ ɉɅ30ɛ-

ȼ-600. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɬɪɟɦɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ ɉɅ30ɚ-ȼ-630. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 88,4 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1030/120-68 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 62 Ɇȼɬ. 

Ⱦɚɥɟɟ ɜɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 9 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (6 
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ɩɨɞɯɨɞɹɳɢɯ ɛɥɨɤɚ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ, 3 ɨɬɯɨɞɹɳɢɯ ȼɅ) ɄɊɍɗ 220 
ɤȼ- ''ɞɜɟ ɪɚɛɨɱɢɟ ɲɢɧɵ''. ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ 
ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɇ(ɋ)-
63000/220-ɍ1, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɁɋ-3150/6, ɪɟɡɟɪɜɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɆɇ-3150/35, ɞɥɹ ȼɅɗɉ-ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ 
ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-300/39. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. Ɍɚɤ ɠɟ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɥɹ ɪɟɥɟɣɧɵɯ ɡɚɳɢɬ. 

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɥɨɬɢɧɧɚɹ. 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɢɬ: 
 ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɞɨɧɧɵɦɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɦɢ 

ɨɬɜɟɪɫɬɢɹɦɢ – 296 ɦ; 
 ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ - 84 ɦ; 
 ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ – 106 ɦ; 
 ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 45 ɦ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
 ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 297 ɦ; 
 ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 15; 
 ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 16 ɦ; 
 ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 333,6 ɦ; 
 ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 16,05 ɦ. 
Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,29 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɥɨɬɢɧɚ ɂɧɞɢɝɢɪɫɤɨɝɨ 
ɝɢɞɪɨɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɡɧɚɱɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹ 
ɋɇɢɉ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɝɢɞɪɨɭɡɥɚ. 

ɉɨ ɬɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 10,8 ɥɟɬ;  
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 28 ɤɨɩ/ɤȼɬ·ɱ;  
 ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 68039,9 ɪɭɛ/ɤȼɬ. 
ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɂɧɞɢɝɢɪɫɤɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɪɟɤɢ ɂɧɞɢɝɢɪɤɚ 

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

1940 2,48 1,22 1,16 1,05 286 4348 3212 1679 777 170 36,4 6,9 

1941 3,46 3,27 3,27 3,24 961 3919 2857 2772 961 200 50,6 13,3 

1942 3,39 3,22 3,21 3,21 571 3545 2857 3212 937 93 21,2 9,4 

1943 3,28 2,03 1,3 0,83 324 3608 1543 2094 961 199 33 6,5 

1944 2,34 1,76 6,56 0,89 258 3723 3003 4617 961 130 19,4 13,8 

1945 1,93 1,73 1,35 0,7 961 5301 4161 1543 690 145 33 4,6 

1946 2,02 1,17 0,94 0,68 961 4228 2909 1520 961 174 37,6 9 

1947 2,02 0,92 1,71 2,9 827 2346 5568 2303 961 209 40,9 5,3 

1948 2,21 1,55 1,06 0,63 264 3379 2565 3983 891 130 32,8 6,4 

1949 2,23 1,26 0,88 0,7 125 5235 2269 962 662 219 49,3 10,1 

1950 2,28 1,63 1,01 1,04 335 5089 2586 1409 961 128 41,4 10,4 

1951 1,52 1,01 0,96 1,42 961 4835 2544 6462 961 236 41,4 9,7 

1952 1,66 0,75 0,52 3,23 7,2 4859 4463 2105 961 116 40,7 11,2 

1953 2,71 1,72 1,41 0,94 361 5641 4046 3888 961 151 40,1 11,2 

1954 2,26 1,18 0,52 1,2 41 2732 4338 4024 961 189 31,6 6,6 

1955 1,66 0,94 0,59 0,52 961 4158 2492 3001 961 227 56,5 12 

1956 3,13 2,14 1,36 0,68 48 6142 4004 2386 961 208 41,9 10,3 

1957 1,56 1,04 0,63 0,52 282 2617 1283 1908 815 113 25,7 6,8 

1958 2,97 1,36 0,89 0,83 24,9 4035 1018 1116 539 130 29,4 8,6 

1959 4,09 1,72 0,75 1,25 350 4181 2909 2315 792 173 33,1 8,7 
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1960 1,27 0,83 0,52 1,15 114 4129 3889 2096 883 161 24,1 1,5 

1961 5,34 3,23 1,67 0,93 865 1992 5620 6046 961 337 61,6 18,6 

1962 2,19 1,56 1,04 0,57 204 2263 3180 2720 961 182 58,2 14,9 

1963 3,82 2,5 1,3 0,74 178 5370 3535 5640 961 509 48,9 11,8 

1964 1,86 1,02 0,78 0,73 346 3337 3597 1856 712 103 43,7 6,3 

1965 2,73 1,72 1,2 0,63 15,4 4234 3483 1116 861 143 41,1 7,4 

1966 1,82 0,83 0,57 1,56 22,9 4891 2023 2211 938 118 17,3 3,1 

1967 1,82 0,84 0,63 1,66 450 3368 2993 3023 961 245 39,7 9,7 

1968 1,69 1,25 0,94 2,02 694 4348 3337 4013 961 180 64,9 16,3 

1969 2,24 1,3 1,09 0,83 961 8027 1908 2284 905 281 66,5 14,5 

1970 3,98 1,67 1,15 0,68 961 6223 3024 4034 961 259 74,8 19,8 

1971 3,21 0,92 0,57 0,69 823 4484 3243 2939 961 196 29 10,9 

 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

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

1972 3,61 0,84 0,57 1,25 961 6608 2784 2367 947 234 45,9 10,8 

1973 1,48 1,13 0,68 0,72 961 2814 2628 2647 961 173 29,9 8 

1974 1,07 0,83 0,63 1,15 811 2190 4317 2738 961 181 42,9 8 

1975 1,36 0,89 0,68 1,67 655 2993 2252 4346 961 327 43,2 6,5 

1976 1,09 0,78 0,57 0,52 714 4025 3107 1929 654 151 26,1 2,8 

1977 1,56 0,94 0,73 0,63 829 2503 2231 2399 961 201 26,8 2,4 

1978 1,37 1,04 0,78 0,57 367 2680 4129 3815 961 166 47,8 6,5 

1979 1 0,52 0,52 1,36 961 2666 5109 4471 961 131 49,6 7,9 

1980 1,12 0,63 0,52 2,29 861 6163 4672 2952 961 236 37,3 9,4 

1981 1,28 0,78 0,63 3,81 922 3160 2419 2044 642 100 17,6 5,7 

1982 0,67 0,57 0,52 0,63 58 2638 2659 2979 961 242 38,9 4,8 

1983 0,74 0,81 0,57 0,52 961 3636 2513 1356 596 88 29,8 4,8 

1984 2,29 1,15 0,68 0,73 177 2294 2023 3233 761 235 20,9 9,4 

1985 1,88 1,25 0,78 2,82 346 3441 3389 1846 602 104 43,8 7,3 

1986 2,73 0,96 0,68 1,15 63 4234 3483 1116 861 143 41,1 7,4 

1987 0,56 0,52 0,52 1,93 23 4891 2023 2211 938 118 17,3 3,1 

1988 1,82 0,84 0,52 0,52 829 3368 2993 3023 961 245 39,7 9,7 

1989 1,56 1,25 1,04 0,89 563 3337 2607 3024 730 180 64,9 16,3 

ɫɪ 2 1 1 1 505 4005 3116 2795 881 186 39 9 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 
Ɍɚɛɥɢɰɚ Ȼ.1 – ȼɟɥɢɱɢɧɵ ɞɥɹ ɪɚɫɱɟɬɚ ɪɚɫɯɨɞɨɜ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

P,% Qɝɨɞ, 
ɦ3/ɫ 

Ƚɨɞɵ Qɩɨɥɨɜ, 
ɦ3/ɫ 

Ƚɨɞɵ Qɦɟɠɟɧ, 
ɦ3/ɫ 

Ƚɨɞɵ 
2 1355 1963 4848 1941 254 1953 
4 1350 1980 4614 1952 250 1955 
6 1338 1951 4596 1982 248 1949 
8 1326 1961 4553 1942 247 1952 
10 1297 1970 4525 1954 246 1974 
12 1259 1953 4427 1987 245 1972 
14 1204 1969 4177 1978 244 1979 
16 1197 1979 4082 1949 239 1987 
18 1164 1972 4073 1966 237 1943 
20 1151 1956 3920 1976 235 1984 
22 1135 1968 3899 1940 234 1964 
24 1070 1945 3809 1944 228 1971 
25 1061 1944 3781 1953 225 1942 
27 1058 1971 3698 1945 225 1944 
29 1047 1952 3668 1970 223 1940 
31 1027 1954 3555 1950 222 1982 
33 1022 1947 3541 1946 214 1960 
35 1015 1978 3406 1979 204 1966 
37 990 1955 3371 1955 191 1956 
39 979 1941 3309 1969 190 1986 
41 966 1975 3217 1971 190 1981 
43 942 1960 3205 1980 188 1948 
45 938 1942 3197 1986 187 1961 
47 938 1948 3183 1951 183 1978 
49 924 1967 3135 1948 173 1962 
51 924 1988 3128 1974 172 1946 
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53 913 1974 3128 1958 172 1957 
55 900 1946 3082 1965 170 1968 
57 898 1959 3080 1963 170 1965 
59 884 1976 3042 1988 165 1989 
61 880 1950 3042 1977 158 1977 
63 877 1940 3028 1968 155 1976 
65 877 1989 3020 1964 152 1983 
67 855 1973 2989 1957 148 1988 
69 852 1966 2944 1967 145 1941 
71 852 1987 2944 1943 142 1963 
73 834 1964 2930 1959 142 1973 
75 829 1986 2892 1983 138 1967 
76 826 1965 2886 1956 137 1970 
78 815 1985 2822 1972 135 1954 
80 799 1962 2759 1973 134 1959 
82 796 1982 2721 1975 132 1980 
84 795 1949 2696 1989 127 1945 
86 776 1981 2541 1962 125 1975 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 
P,% Qɝɨɞ, 

ɦ3/ɫ 
Ƚɨɞɵ Qɩɨɥɨɜ, 

ɦ3/ɫ 
Ƚɨɞɵ Qɦɟɠɟɧ, 

ɦ3/ɫ 
Ƚɨɞɵ 

88 766 1983 2517 1984 123 1947 
90 763 1977 2502 1981 123 1969 
92 731 1943 2415 1961 123 1950 
94 730 1984 2378 1985 119 1958 
97 588 1957 2056 1960 119 1985 
99 576 1958 1936 1947 82 1951 

 
Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ 

Ɇɟɫɹɰ I 11 III  IV V VI  VII VIII IX X XI  XII Qɫɪ.ɝɨɞ. 
Qɛɵɬ, ɦ3/ɫ 2 1 1 1 829 2503 2231 2399 961 201 27 2 763 

Qɫɭɦɦɚɪɧɵɟ,ɦ3/ɫ 0 0 1 1 24 41 38 40 26 33 8 0 

 

Qɩɨɥɟɡɧɵɣ, ɦ3/ɫ 2 1 0 0 805 2462 2193 2359 935 168 19 2 
Zɜɛ,ɦ 330 330 330 330 330 330 330 330 330 330 330 330 
Zɧɛ,ɦ 300 300 300 300 302 305 305 305 302 300 300 300 
ɇȽɗɋ,ɦ 30 30 30 30 28 25 25 25 28 30 30 30 

Nɛɵɬ,Ɇȼɬ 0 0 0 0 198 541 491 522 228 44 5 1 

 
Ɍɚɛɥɢɰɚ Ȼ.3- Ɇɨɳɧɨɫɬɶ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ 

Ɇɟɫɹɰ I 11 III  IV V VI  VII VIII IX X XI  XII Qɫɪ.ɝɨɞ. 
Qɜɯɤ, ɦ3/ɫ 300 300 300 531 531 531 531 531 531 300 300 300 763 

Zɜɛ,ɦ 330 330 330 330 330 330 330 330 330 330 330 330 

 

Zɧɛ,ɦ 301 301 301 301 301 301 301 301 301 301 301 301 
ɇȽɗɋ,ɦ 29 29 29 29 29 29 29 29 29 29 29 29 

Nɜɯɤ,Ɇȼɬ 77 77 77 136 136 136 136 136 136 77 77 77 

 
Ɍɚɛɥɢɰɚ Ȼ.4 - ɋɪɚɜɧɟɧɢɟ ɞɜɭɯ ɪɟɠɢɦɨɜ 

Ɇɟɫɹɰ I 11 III  IV V VI  VII VIII IX X XI  XII N,ɫɭɦɦ 
Nɛɵɬ,Ɇȼɬ 0 0 0 0 198 541 491 522 228 44 5 1 

  NȼɏɄ,Ɇȼɬ 77 77 77 136 136 136 136 136 136 77 77 77 
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∆N -76 -76 -77 -135 63 406 355 386 93 -33 -72 -76 758 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
Ɍɚɛɥɢɰɚ Ȼ.5 - Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɦɟɫɹ
ɰ 

Q90%, 
ɦ3/ɫ 

Q ɢ 
ɦ3/ɫ 

Qɮ
ɦ3/ɫ 

Q ɥ 
ɦ3/ɫ 

Q 
ɲ, 

ɦ3/ɫ 

Q∑, 
ɦ3/ɫ 

Q ɩɨɥ, 
ɦ3/ɫ 

Q 
ɧɛ, 
ɦ3/ɫ 

QȼɏɄ, 
ɦ3/ɫ 

Q 
ɜɞɯɪ, 
ɦ3/ɫ 

Q ɯɫ, 
ɦ3/ɫ 

Q ɝɷɫ, 
ɦ3/ɫ 

Vɧɚ
ɱ 

Ʉɦ3 

dV 
Ʉɦ3 

Vɤɨɧ 
Ʉɦ3 

z ɧɚɱ 
ɜɛ,ɦ 

z ɤɨɧ 
ɜɛ,ɦ 

z ɫɪ 
ɜɛ,ɦ 

z ɧɛ,ɦ 
ɇ 

ɝɷɫ,ɦ 

N 
ɝɷɫ, 
Ɇȼɬ 

ɗ 
ɝɷɫ,ɦɥɧ
Ʉɜɬ*ɱ 

N 
ɝɚɪ 
,Ɇȼ
ɬ 

X 201 2 8 0 8 18 183 451 300 252 0 435 30,0 0,67 29,33 330,00 329,63 329,81 300,72 28,79 110 82 110 

XI  27 0 8 15 0 23 4 999 300 987 0 991 29,3 2,64 26,68 329,63 327,81 328,72 302,02 26,40 230 166 230 

XII 2 0 0 0 0 0 2 1175 300 1173 0 1175 26,7 3,14 23,54 327,81 325,59 326,70 301,22 25,18 260 194 260 

I 2 0 0 0 0 0 2 1408 300 1406 0 1408 23,5 3,77 19,77 325,59 323,19 324,39 303,10 20,99 260 194 260 

11 1 0 0 0 0 0 1 1402 300 1401 0 1402 19,8 3,75 16,02 323,19 320,87 322,03 303,08 18,65 230 155 230 

III  1 0 8 -7,5 0 0,5 0,5 678 300 669 0 669,5 16,0 1,79 14,23 320,87 319,63 320,25 301,22 18,73 110 82 110 

IV 1 0 8 -7,5 0 0,5 0,5 300 300 291 0 291,5 14,2 0,78 13,45 319,63 319,03 319,33 300,43 18,60 48 34 
 

V 829 8 8 0 0 16 813 531 531 -290 0 523 13,5 -0,78 14,23 319,03 319,62 319,33 300,89 18,14 83 62 
 

VI  2503 25 8 0 8 41 2462 531 531 -1947 0 515 14,2 -5,21 19,44 319,62 322,99 321,31 300,89 20,12 91 66 
 

VII 2231 22 8 0 8 38 2193 531 531 -1678 0 515 19,4 -4,49 23,94 322,99 325,86 324,42 300,89 23,24 105 78 
 

VIII 2399 24 8 0 8 40 2359 531 531 -1844 0 515 23,9 -4,94 28,88 325,86 329,34 327,60 300,89 26,41 120 89 
 

IX  961 10 8 0 8 26 935 531 531 -420 0 515 28,9 -1,12 30,00 329,34 330,00 329,67 300,89 28,48 129 93 
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Ɍɚɛɥɢɰɚ Ȼ.6 - Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

ɦɟɫɹ
ɰ 

Q50%

, ɦ3/ɫ 

Q 

ɢ 
ɦ3/ɫ 

Qɮɦ3

/ɫ 
Q ɥ 

ɦ3/ɫ 

Q 
ɲ, 

ɦ3/ɫ 

Q∑, 
ɦ3/ɫ 

Q ɩɨɥ, 
ɦ3/ɫ 

Q 
ɧɛ, 
ɦ3/ɫ 

Qȼɏ

Ʉ, ɦ3/ɫ 

Q 
ɜɞɯɪ, 
ɦ3/ɫ 

Q 
ɯɫ, 
ɦ3/ɫ 

Q ɝɷɫ, 
ɦ3/ɫ 

Vɧɚ
ɱ 

Ʉɦ3 

dV 
Ʉɦ3 

Vɤɨɧ 
Ʉɦ3 

z ɧɚɱ 
ɜɛ,ɦ 

z ɤɨɧ 
ɜɛ,ɦ 

z ɫɪ 
ɜɛ,ɦ 

z ɧɛ,ɦ 
ɇ 

ɝɷɫ,ɦ 

N 
ɝɷɫ, 
Ɇȼɬ 

ɗ 
ɝɷɫ,ɦɥɧɄɜɬ*ɱ 

N 
ɝɚɪ 
,Ɇȼ
ɬ 

X 245 2 8 0 8 18 227 495 300 252 0 479 30,0 0,67 29,33 330,00 329,63 329,81 300,81 28,80 121 90 60 

XI  40 0 8 15 0 23 16 1011 300 987 0 1003 29,3 2,64 26,68 329,63 327,81 328,72 302,05 26,47 234 168 159 

XII 10 0 0 0 0 0 10 1186 300 1176 0 1186 26,7 3,15 23,53 327,81 325,58 326,70 301,23 25,27 264 196 189 

I 2 0 0 0 0 0 2 1406 300 1404 0 1406 23,5 3,76 19,77 325,58 323,19 324,39 303,09 21,09 261 194 189 

11 1 0 0 0 0 0 1 1401 300 1400 0 1401 19,8 3,75 16,02 323,19 320,87 322,03 303,08 18,75 231 155 159 

III  1 0 8 -7,5 0 1 0 678 300 670 0 670 16,0 1,79 14,23 320,87 319,62 320,25 301,22 18,83 111 83 60 

IV 1 0 8 -7,5 0 1 0 299 300 291 0 291 14,2 0,78 13,45 319,62 319,03 319,33 300,43 18,69 48 35 
 

V 829 8 8 0 0 16 813 531 531 -290 0 523 13,4 -0,78 14,22 319,03 319,62 319,32 300,89 18,24 84 62 
 

VI  3368 34 8 0 8 50 3319 1388 531 -1947 0 1372 14,2 -5,21 19,44 319,62 322,99 321,31 303,04 18,06 218 157 
 

VII 2993 30 8 0 8 46 2947 1285 531 -1678 0 1269 19,4 -4,49 23,93 322,99 325,86 324,42 302,77 21,45 240 178 
 

VIII 3023 30 8 0 8 46 2977 1149 531 -1844 0 1133 23,9 -4,94 28,87 325,86 329,34 327,60 302,41 24,99 249 185 
 

IX  961 10 8 0 8 26 935 531 531 -420 0 515 28,9 -1,12 30,00 329,34 330,00 329,67 300,89 28,58 130 93 
 

 
 
 
 
 
 
 
 
 
 
 



 

ɉɊɂɅɈɀȿɇɂȿ ȼ 
Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 
Ɍɚɛɥɢɰɚ ȼ.1 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɉɅ30-ɛ-ȼ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 
 ଵ, ɦܦ  8 7 6 5 4 3 2 1

 
4,5 5 5,6 6 6,3 7,1 7,5 8 𝜂ʡ 0,92 0,92 0,93 0,93 0,93 0,93 0,93 0,93 ˃ܰ′,Ɇȼɬ 30,97 38,28 48,07 55,22 60,91 77,45 86,47 98,44 ݖ˃′ɲɬ 9,72 7,86 6,26 5,45 4,94 3,89 3,48 3,06 ݖ˃ ɲɬ 8,00 8,00 6,00 6,00 4,00 4,00 3,00 3,00 ˃ܰ, Ɇȼɬ 37,63 37,63 50,17 50,17 75,25 75,25 100,33 100,33 ∆ɪ 1,06 1,06 1,06 1,06 1,06 1,06 1,06 1,06 ݊′˔ଵ,ɨɛ/ɦɢɧ 132,13 118,98 106,29 99,24 94,54 83,93 79,48 74,53 ݊˔ଵ, ɨɛ/ɦɢɧ 136,60 125,00 107,10 100,00 100,00 85,70 83,30 75,00 ݊′ଵு௠௔௫ , 

ɨɛ/ɦɢɧ 
153,51 156,00 149,62 149,63 157,07 151,62 155,63 149,42 ݊′ଵு˓, ɨɛ/ɦɢɧ 134,40 136,58 130,99 131,00 137,51 132,74 136,26 130,82 ݊′ଵு௠𝑖௡ , 

ɨɛ/ɦɢɧ 
109,81 116,02 103,53 104,33 106,74 104,91 103,44 103,41 ܳூ′ ∙ 𝜂ʡɪɚɫɱ 3,24 2,62 2,08 1,82 1,65 1,29 1,16 1,02 ܳூ′ ∙ 𝜂ʡmax 3,69 2,99 2,39 2,08 1,88 1,48 1,33 1,17 

 
Ɍɚɛɥɢɰɚ ȼ.2 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɉɅ30-ɚ-ȼ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 
 ଵ, ɦܦ  8 7 6 5 4 3 2 1

 
4,5 5 5,6 6 6,3 7,1 7,5 8 𝜂ʡ 0,93 0,93 0,93 0,93 0,95 0,93 0,93 0,93 ˃ܰ′,Ɇȼɬ 27,71 34,25 43,00 49,39 55,27 69,27 77,33 88,03 ݖ˃′ɲɬ 10,86 8,79 7,00 6,09 5,45 4,35 3,89 3,42 ݖ˃ ɲɬ 10,00 9,00 8,00 6,00 6,00 4,00 4,00 3,00 ˃ܰ, Ɇȼɬ 30,10 33,44 37,63 50,17 50,17 75,25 75,25 100,33 ∆ɪ 1,04 1,04 1,05 1,05 1,06 1,05 1,05 1,05 ݊′˔ଵ,ɨɛ/ɦɢɧ 126,98 114,34 102,14 95,36 91,50 80,64 126,98 114,34 ݊˔ଵ, ɨɛ/ɦɢɧ 136,40 115,40 107,10 100,00 88,20 83,30 136,40 115,40 ݊′ଵு௠௔௫ , ɨɛ/ɦɢɧ 110,78 104,09 108,14 108,15 99,41 106,53 144,65 144,03 ݊′ଵு˓, ɨɛ/ɦɢɧ 135,34 127,16 132,11 132,12 121,45 130,14 176,71 175,95 ݊′ଵு௠𝑖௡ , ɨɛ/ɦɢɧ 154,59 145,25 150,90 150,91 138,72 148,65 201,84 200,97 ܳூ′ ∙ 𝜂ʡɪɚɫɱ 1,80 1,62 1,45 1,69 1,53 1,81 1,62 1,90 ܳூ′ ∙ 𝜂ʡmax 0,99 0,89 0,79 0,92 0,84 0,99 0,89 1,04 

 
 
 
 
 
 
 
 



 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 
Ɋɢɫɭɧɨɤ ȼ.1 – Ɋɚɛɨɱɚɹ ɡɨɧɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ30ɚ-ȼ-630 



 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 
Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 
Ɍɚɛɥɢɰɚ Ƚ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 
ɇɚɢɦɟɧɨɜɚ

ɧɢɟ 
Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɵɟ ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮɮ. 
Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
 ܩ∆ܫ

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ Ͳ,ͳͷ ∙  ʜ 0,51 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 1,47 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 5,11Ⱥܫ

ɁɁȽ 
଴ܷ 

 ଶ ଴ܷଶீ - 15 ȼݐ ଵ ଴ܷଵீ - 5 ȼݐ

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,2 - 

Ɂɉɇ ܷ > 
2ɫɬɭɩɟɧɶ ஼ܷʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 
1 ɫɬɭɩɟɧɶ ஼ܷʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟ
ɥɶɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢ
ɱɧɵɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,24 Ⱥܫ
ɉɈ ܫଶʞʢʠʙ Ͳ,ͳ͹ ∙  ʜ 0,58 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ͳ͹ ∙  ʜ 0,58 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧ

ɵɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 3,65 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳͲ ∙  ʜ 3,75 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ͷ͵ ∙  ʜʝʛ 5,22 Ⱥܫ

ȾɁ ܼ < 
1 ɫɬɭɩɟɧɶ ܼூ 0,1 Ͳ,ͳͺ ʝˏ 
2 ɫɬɭɩɟɧɶ ܼூூ 0,35 0,61 Ɉɦ 

Ɂɚɳɢɬɚ 
ɪɨɬɨɪɚ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ 
ܫ˓  

ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 1,25 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 1,28 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ʹͶ ∙  ʜʝʛ.ʟ 2,61 Ⱥܫ
 

 
 
 
 
 
 
 
 
 
 



127 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 

Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 
 
 

             Ɂɚɳɢɬɵ   
 
 

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-
22

0 
ɢ 

ȼ-
Ɍɋ

ɇ
 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ɒ
ɋȼ

-
22

0 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
       ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + +   

 

ɁɁȽ 
଴ܷ 

     + + + ଶݐ  +      ଵݐ

଴ܷ ݐ + + +     

Ɂɉɇ >ܷ 

1 ɫɬɭɩɟɧɶ ݐଵ + +     
 

2 ɫɬɭɩɟɧɶ ݐଶ + +     
 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ      +  

ɂɈ + +      

ɈɌɋ I 

     ଵݐ
 

   +     ଶݐ + 

t3 + +      

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ      +  
ɂɈ + +      

ɈɌɋ 
     ଵݐ

 
   +     ଶݐ + 

t3 + +      

ȾɁ <ܼ 

1 
ɫɬɭɩɟɧɶ 

     + + + ଶݐ +  +     ଵݐ

2 
ɫɬɭɩɟɧɶ 

        ଶݐ +  +     ଵݐ

      + + ଷݐ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ      +  
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 

 
Ɋɢɫɭɧɨɤ Ƚ.1 –ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
ɋɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɣ, ɫɢɫɬɟɦɵ ɫɜɹɡɢ ɫ ɊȾɍ ɋɈ, ɫɢɫɬɟɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɢɧɮɨɪɦɚɰɢɢ 
 

Ɍɚɛɥɢɰɚ Ⱦ.1 - ɞɚɧɧɵɟ ɬɟɥɟɢɡɦɟɪɟɧɢɹ 
Ⱦɢɫɩɟɬɱɟɪɫɤɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ Ⱦɚɧɧɵɟ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɜ əɊȾɍ Ɍɢɩ ASDU Ⱥɞɪɟɫ Ɉɂ ɩɪɢɦɟɱɚɧɢɟ 

 
 
 
 

Ƚɢɞɪɨɚɝɪɟɝɚɬ №1 

௔ܫ , ʒͳ 36 1  ܫ௕ , ʒͳ 36 2  ܫ௖ , ʒͳ 36 3  ௔ܷ௕ , ʒͳ 36 4  ௕ܷ௖ , ʒͳ 36 5  ௔ܷ௖ , ʒͳ 36 6  
Ɇɨɳɧɨɫɬɶ ɚɤɬɢɜɧɚɹ, Ƚ1 36 7  

Ɇɨɳɧɨɫɬɶ ɪɟɚɤɬɢɜɧɚɹ,Ƚ1 36 8  
ɑɚɫɬɨɬɚ, Ƚ1 36 9  

 
  
 
 
 

Ƚɢɞɪɨɚɝɪɟɝɚɬ №2 

௔ܫ , ʒʹ 36 10  ܫ௕ , ʒʹ 36 11  ܫ௖ , ʒʹ 36 12  ௔ܷ௕ , ʒʹ 36 13  ௕ܷ௖ , ʒʹ 36 14  ௔ܷ௖ , ʒʹ 36 15  
Ɇɨɳɧɨɫɬɶ ɚɤɬɢɜɧɚɹ, Ƚ2 36 16  

Ɇɨɳɧɨɫɬɶ ɪɟɚɤɬɢɜɧɚɹ,Ƚ2 36 17  
ɑɚɫɬɨɬɚ, Ƚ2 36 18  

 
 

 
 
 
 

Ƚɢɞɪɨɚɝɪɟɝɚɬ №3 

௔ܫ , ʒ͵ 36 19  ܫ௕ , ʒ͵ 36 20  ܫ௖ , ʒ͵ 36 21  ௔ܷ௕ , ʒ͵ 36 22  ௕ܷ௖ , ʒ͵ 36 23  ௔ܷ௖ , ʒ͵ 36 24  
Ɇɨɳɧɨɫɬɶ ɚɤɬɢɜɧɚɹ, Ƚ3 36 25  

Ɇɨɳɧɨɫɬɶ ɪɟɚɤɬɢɜɧɚɹ,Ƚ3 36 26  
ɑɚɫɬɨɬɚ, Ƚ4 36 27  

 
 

 
 
 
 

Ƚɢɞɪɨɚɝɪɟɝɚɬ №4 

௔ܫ , ʒͶ 36 28  ܫ௕ , ʒͶ 36 29  ܫ௖ , ʒͶ 36 30  ௔ܷ௕ , ʒͶ 36 31  ௕ܷ௖ , ʒͶ 36 32  ௔ܷ௖ , ʒͶ 36 33  
Ɇɨɳɧɨɫɬɶ ɚɤɬɢɜɧɚɹ, Ƚ4 36 34  

Ɇɨɳɧɨɫɬɶ ɪɟɚɤɬɢɜɧɚɹ,Ƚ4 36 35  
ɑɚɫɬɨɬɚ, Ƚ4 36 36  
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱦ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱦ.1 

Ⱦɢɫɩɟɬɱɟɪɫɤɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ Ⱦɚɧɧɵɟ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɜ əɊȾɍ Ɍɢɩ ASDU Ⱥɞɪɟɫ Ɉɂ ɩɪɢɦɟɱɚɧɢɟ 

 
 
 
 

Ƚɢɞɪɨɚɝɪɟɝɚɬ №5 

௔ܫ , ʒͷ 36 37  ܫ௕ , ʒͷ 36 38  ܫ௖ , ʒͷ 36 39  ௔ܷ௕ , ʒͷ 36 40  ௕ܷ௖ , ʒͷ 36 41  ௔ܷ௖ , ʒͷ 36 42  
Ɇɨɳɧɨɫɬɶ ɚɤɬɢɜɧɚɹ, Ƚ5 36 43  

Ɇɨɳɧɨɫɬɶ ɪɟɚɤɬɢɜɧɚɹ,Ƚ5 36 44  
ɑɚɫɬɨɬɚ, Ƚ5 36 45  

 
 
 
 

Ƚɢɞɪɨɚɝɪɟɝɚɬ №6 

௔ܫ , ʒ͸ 36 46  ܫ௕ , ʒ͸ 36 47  ܫ௖ , ʒ͸ 36 48  ௔ܷ௕ , ʒ͸ 36 49  ௕ܷ௖ , ʒ͸ 36 50  ௔ܷ௖ , ʒ͸ 36 51  
Ɇɨɳɧɨɫɬɶ ɚɤɬɢɜɧɚɹ, Ƚ6 36 52  

Ɇɨɳɧɨɫɬɶ ɪɟɚɤɬɢɜɧɚɹ,Ƚ6 36 53  
ɑɚɫɬɨɬɚ, Ƚ6 36 54  

 
 
 
 

ɄȼɅ 220ɤȼ ɂɧɞɢɝɢɪɫɤɚɹ 
Ƚɗɋ ɋɨɛɨɥɨɯ №1 

௔ܫ , ʑʚ ͳ 36 55  ܫ௕ , ʑʚ ͳ 36 56  ܫ௖ , ʑʚ ͳ 36 57  ௔ܷ௕ , ʑʚ ͳ 36 58  ௕ܷ௖ , ʑʚ ͳ 36 59  ௔ܷ௖ , ʑʚ ͳ 36 60  
Ɇɨɳɧɨɫɬɶ ɚɤɬɢɜɧɚɹ, ʑʚ ͳ 36 61  

Ɇɨɳɧɨɫɬɶ ɪɟɚɤɬɢɜɧɚɹ, ʑʚ ͳ 36 62  
ɑɚɫɬɨɬɚ, ʑʚ ͳ 36 63  

 
 
 
 

ɄȼɅ 220ɤȼ ɂɧɞɢɝɢɪɫɤɚɹ 
Ƚɗɋ ɋɨɛɨɥɨɯ №2 

௔ܫ , ʑʚ ʹ 36 64  ܫ௕ , ʑʚ ʹ 36 65  ܫ௖ , ʑʚ ʹ 36 66  ௔ܷ௕ , ʑʚ ʹ 36 67  ௕ܷ௖ , ʑʚ ʹ 36 68  ௔ܷ௖ , ʑʚ ʹ 36 69  
Ɇɨɳɧɨɫɬɶ ɚɤɬɢɜɧɚɹ, ʑʚ ʹ 36 70  

Ɇɨɳɧɨɫɬɶ ɪɟɚɤɬɢɜɧɚɹ, ʑʚ ʹ 36 71  
ɑɚɫɬɨɬɚ, ʑʚ ʹ 36 72  
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱦ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱦ.1 

Ⱦɢɫɩɟɬɱɟɪɫɤɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ Ⱦɚɧɧɵɟ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɜ əɊȾɍ Ɍɢɩ ASDU Ⱥɞɪɟɫ Ɉɂ ɩɪɢɦɟɱɚɧɢɟ 

 
 
 
 

ɄȼɅ 220ɤȼ ɂɧɞɢɝɢɪɫɤɚɹ 
Ƚɗɋ ɋɨɛɨɥɨɯ №3 

௔ܫ , ʑʚ ͵ 36 73  ܫ௕ , ʑʚ ͵ 36 74  ܫ௖ , ʑʚ ͵ 36 75  ௔ܷ௕ , ʑʚ ͵ 36 76  ௕ܷ௖ , ʑʚ ͵ 36 77  ௔ܷ௖ , ʑʚ ͵ 36 78  
Ɇɨɳɧɨɫɬɶ ɚɤɬɢɜɧɚɹ, ʑʚ ͵ 36 79  

Ɇɨɳɧɨɫɬɶ ɪɟɚɤɬɢɜɧɚɹ, ʑʚ ͵ 36 80  
ɑɚɫɬɨɬɚ, ʑʚ ͵ 36 81  

 ɍɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 36 82  
 ɍɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 36 83  
 Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 36 84  
 ɋɭɦɦɚɪɧɚɹ  ɚɤɬɢɜɧɚɹ 

ɦɨɳɧɨɫɬɶ ɂȽɗɋ 
36 85  

 ɋɭɦɦɚɪɧɚɹ ɪɟɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ ɂȽɗɋ 

36 86  

 Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ȽȺ ɂȽɗɋ 36 87  
 Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ 

ɜɨɞɨɫɛɪɨɫɵ 
36 88  

 
 
 
 

ɒɢɧɵ 1ɋɒ 220 ɤȼ 

௔ܷ , ͳܥ − ͳ 36 89  ௕ܷ , ͳܥ − ͳ 36 90  ௖ܷ , ͳܥ − ͳ 36 91  ௔ܷ௕ , ͳܥ − ͳ 36 92  ௕ܷ௖ , ͳܥ − ͳ 36 93  ௔ܷ௖ , ͳܥ − ͳ 36 94  
ɑɚɫɬɨɬɚ ܥͳ − ͳ 36 95  

 
 
 
 

ɒɢɧɵ 2ɋɒ 220 ɤȼ 

௔ܷ , ͳܥ − ʹ 36 96  ௕ܷ , ͳܥ − ʹ 36 97  ௖ܷ , ͳܥ − ʹ 36 98  ௔ܷ௕ , ͳܥ − ʹ 36 99  ௕ܷ௖ , ͳܥ − ʹ 36 100  ௔ܷ௖ , ͳܥ − ʹ 36 101  
ɑɚɫɬɨɬɚ ܥͳ − ʹ 36 102  

 
 
 
 

ɒɢɧɵ 1ɋɒ 6 ɤȼ 

௔ܷ , ͳܥ − ͳ 36 103  ௕ܷ , ͳܥ − ͳ 36 104  ௖ܷ , ͳܥ − ͳ 36 105  ௔ܷ௕ , ͳܥ − ͳ 36 106  ௕ܷ௖ , ͳܥ − ͳ 36 107  ௔ܷ௖ , ͳܥ − ͳ 36 108  
ɑɚɫɬɨɬɚ ܥͳ − ͳ 36 109  

 



132 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱦ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱦ.1 

Ⱦɢɫɩɟɬɱɟɪɫɤɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ Ⱦɚɧɧɵɟ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɜ əɊȾɍ Ɍɢɩ ASDU Ⱥɞɪɟɫ Ɉɂ ɩɪɢɦɟɱɚɧɢɟ 

 
 
 
 

ɒɢɧɵ 2ɋɒ 6 ɤȼ 

௔ܷ , ͳܥ − ʹ 36 110  ௕ܷ , ͳܥ − ʹ 36 111  ௖ܷ , ͳܥ − ʹ 36 112  ௔ܷ௕ , ͳܥ − ʹ 36 113  ௕ܷ௖ , ͳܥ − ʹ 36 114  ௔ܷ௖ , ͳܥ − ʹ 36 115  
ɑɚɫɬɨɬɚ ܥͳ − ʹ 36 116  

 
 

ɄɅ – Ɍ1 

  ௖ 36 119ܫ  ௕ 36 118ܫ  ௔ 36 117ܫ
 
 

Ɍ1 

௕ܫ , ʡͳ 36 120  ̝ܲ ˖ˏ, ʡͳ 36 121  ܳ˔˖ˏ, ʡͳ 36 122  
 
 

Ɍ2 

௕ܫ , ʡʹ 36 123  ̝ܲ ˖ˏ, ʡʹ 36 124  ܳ˔˖ˏ, ʡʹ 36 125  
 
 

Ɍ3 

௕ܫ , ʡ͵ 36 123  ̝ܲ ˖ˏ, ʡ͵ 36 124  ܳ˔˖ˏ, ʡ͵ 36 125  
 
 

Ɍ4 

௕ܫ , ʡͶ 36 126  ̝ܲ ˖ˏ, ʡͶ 36 127  ܳ˔˖ˏ, ʡͶ 36 128  
 
 

Ɍ5 

௕ܫ , ʡͷ 36 129  ̝ܲ ˖ˏ, ʡͷ 36 130  ܳ˔˖ˏ, ʡͷ 36 131  
 
 

Ɍ6 

௕ܫ , ʡ͸ 36 132  ̝ܲ ˖ˏ, ʡ͸ 36 133  ܳ˔˖ˏ, ʡ͸ 36 134  
  
Ɍɚɛɥɢɰɚ Ⱦ.2- ɞɚɧɧɵɟ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ 

Ⱦɢɫɩɟɬɱɟɪɫɤɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ Ⱦɚɧɧɵɟ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɜ əɊȾɍ Ɍɢɩ ASDU Ⱥɞɪɟɫ Ɉɂ 
ȼ-Ƚ1 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 135 
ȼ-Ƚ2 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 136 
ȼ-Ƚ3 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 137 
ȼ-Ƚ4 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 138 
ȼ-Ƚ5 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 139 
ȼ-Ƚ6 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 140 

Ƚ1 Ƚɟɧɟɪɚɬɨɪɧɵɣ ɪɟɠɢɦ(ɝɢɞɪɨɚɝɪɟɝɚɬ ɜ ɫɟɬɢ) 30 141 
Ƚ2 Ƚɟɧɟɪɚɬɨɪɧɵɣ ɪɟɠɢɦ(ɝɢɞɪɨɚɝɪɟɝɚɬ ɜ ɫɟɬɢ) 30 142 
Ƚ3 Ƚɟɧɟɪɚɬɨɪɧɵɣ ɪɟɠɢɦ(ɝɢɞɪɨɚɝɪɟɝɚɬ ɜ ɫɟɬɢ) 30 143 
Ƚ4 Ƚɟɧɟɪɚɬɨɪɧɵɣ ɪɟɠɢɦ(ɝɢɞɪɨɚɝɪɟɝɚɬ ɜ ɫɟɬɢ) 30 144 
Ƚ5 Ƚɟɧɟɪɚɬɨɪɧɵɣ ɪɟɠɢɦ(ɝɢɞɪɨɚɝɪɟɝɚɬ ɜ ɫɟɬɢ) 30 145 
Ƚ6 Ƚɟɧɟɪɚɬɨɪɧɵɣ ɪɟɠɢɦ(ɝɢɞɪɨɚɝɪɟɝɚɬ ɜ ɫɟɬɢ) 30 146 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱦ 
 
ɉɪɨɞɨɥɠɟɧɢɟ Ɍɚɛɥɢɰɵ Ⱦ.2 

Ⱦɢɫɩɟɬɱɟɪɫɤɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ Ⱦɚɧɧɵɟ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɜ əɊȾɍ Ɍɢɩ ASDU Ⱥɞɪɟɫ Ɉɂ 
ɊɅ -Ƚ1 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 147 
ɊɅ -Ƚ2 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 148 
ɊɅ -Ƚ3 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ) 30 149 
ɊɅ -Ƚ4 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 150 
ɊɅ -Ƚ5 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 151 
ɊɅ -Ƚ6 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 152 

ɊɅ 220 -Ɍ1 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 153 
ɊɅ 220 -Ɍ2 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 154 
ɊɅ 220 -Ɍ3 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ) 30 155 
ɊɅ 220 -Ɍ4 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 156 
ɊɅ 220 -Ɍ5 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 157 
ɊɅ 220 -Ɍ6 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 158 
ȼ 220-Ɍ1 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 159 
ȼ 220-Ɍ2 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 160 
ȼ 220-Ɍ3 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 161 
ȼ 220-Ɍ4 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 162 
ȼ 220-Ɍ5 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 163 
ȼ 220-Ɍ6 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 164 

Ɋɒ-1 220 -Ɍ1 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 165 
Ɋɒ-2 220 –Ɍ1 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 166 
Ɋɒ-1 220 –Ɍ2 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ) 30 167 
Ɋɒ-2 220 -Ɍ2 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 168 
Ɋɒ-1 220 –Ɍ3 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 169 
Ɋɒ-2 220 –Ɍ3 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 170 
Ɋɒ-1 220 –Ɍ4 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 171 
Ɋɒ-2 220 –Ɍ4 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 172 
Ɋɒ-1 220 –Ɍ5 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 173 
Ɋɒ-2 220 –Ɍ5 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 174 
Ɋɒ-1 220 –Ɍ6 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 175 
Ɋɒ-2 220 –Ɍ6 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 176 
ɒɊ Ɍɇ1-200 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 177 
ɒɊ Ɍɇ2-200 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 178 

ɒɊ1 220 ɉɋ”ɋɨɛɨɥɨɯ”№1 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 179 
ɒɊ2 220 ɉɋ”ɋɨɛɨɥɨɯ”№1 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 180 
ɒɊ1 220 ɉɋ”ɋɨɛɨɥɨɯ”№2 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 181 
ɒɊ2 220 ɉɋ”ɋɨɛɨɥɨɯ”№2 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 182 
ɒɊ1 220 ɉɋ”ɋɨɛɨɥɨɯ”№3 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 183 
ɒɊ2 220 ɉɋ”ɋɨɛɨɥɨɯ”№3 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 184 

ȼ 220 ɉɋ”ɋɨɛɨɥɨɯ”№1 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 185 
ȼ 220 ɉɋ”ɋɨɛɨɥɨɯ”№2 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 186 
ȼ 220 ɉɋ”ɋɨɛɨɥɨɯ”№3 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 187 

ɅɊ 220 ɉɋ”ɋɨɛɨɥɨɯ”№1 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 188 
ɅɊ 220 ɉɋ”ɋɨɛɨɥɨɯ”№2 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 189 
ɅɊ 220 ɉɋ”ɋɨɛɨɥɨɯ”№3 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 190 

ɊɌɋɇ-1 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 191 
ɊɌɋɇ-2 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 192 
ɊɌɋɇ-3 ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 193 

ȼ1 Ɍɋɇ-1 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 194 
ȼ2 Ɍɋɇ-1 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 195 
ȼ1 Ɍɋɇ-2 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 196 
ȼ2 Ɍɋɇ-2 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 197 
ȼ1 Ɍɋɇ-3 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 198 
ȼ2 Ɍɋɇ-3 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 199 

ȼ1-ɇ1 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 200 
ȼ2-ɇ1 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 201 
ȼ1-ɇ2 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 202 
ȼ2-ɇ2 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 203 
ȼ1-ɇ3 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 204 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱦ 
 
ɉɪɨɞɨɥɠɟɧɢɟ Ɍɚɛɥɢɰɵ Ⱦ.2 

Ⱦɢɫɩɟɬɱɟɪɫɤɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ Ⱦɚɧɧɵɟ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɜ əɊȾɍ Ɍɢɩ ASDU Ⱥɞɪɟɫ Ɉɂ 
ȼ1-ɇ3 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 205 

ȼ1-Ⱥɇ1 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 206 
ȼ2-Ⱥɇ1 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 207 
ȼ1-Ⱥɇ2 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 208 
ȼ2-Ⱥɇ2 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 209 
ȼ1-Ⱥɇ3 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 210 
ȼ2-Ⱥɇ3 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 211 
ȼ1-Ⱥɇ4 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 212 
ȼ2-Ⱥɇ4 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 213 
ȼ1-Ⱥɇ5 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 214 
ȼ2-Ⱥɇ5 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 215 
ȼ1-Ⱥɇ6 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 216 
ȼ2-Ⱥɇ6 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 217 

ȼ1-ɊɌɋɇ ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 218 
ȼ2-ɊɌɋɇ ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 219 

ɅɊ1-ȼ-ɊɌɋɇ 35ɤȼ ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 220 
ɅɊ2-ȼ-ɊɌɋɇ 35ɤȼ ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 221 

ȼ-ɊɌɋɇ 35ɤȼ ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 222 
Ⱥȼ1-ɇ1 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 223 
Ⱥȼ2-ɇ1 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 224 
Ⱥȼ1-ɇ2 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 225 
Ⱥȼ2-ɇ2 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 226 
Ⱥȼ1-ɇ3 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 227 
Ⱥȼ2-ɇ3 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 228 

Ⱥȼ1-Ⱥɇ1 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 229 
Ⱥȼ2-Ⱥɇ1 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 230 
Ⱥȼ1-Ⱥɇ2 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 231 
Ⱥȼ2-Ⱥɇ2 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 232 
Ⱥȼ1-Ⱥɇ3 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 233 
Ⱥȼ2-Ⱥɇ3 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 234 
Ⱥȼ1-Ⱥɇ4 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 235 
Ⱥȼ2-Ⱥɇ4 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 236 
Ⱥȼ1-Ⱥɇ5 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 237 
Ⱥȼ2-Ⱥɇ5 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 238 
Ⱥȼ1-Ⱥɇ6 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 239 
Ⱥȼ2-Ⱥɇ6 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 240 

ɒɊ-1-220 Ɇɒȼ ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 241 
ɒɊ-2-220 Ɇɒȼ ɉɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 242 

Ɇɒȼ-220 ɉɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 243 
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