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 Ɏɉɍ ............................................................................................... 330 ɦ; 
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 ɩɨɥɧɵɣ ......................................................................................................5,00 ɤɦ3; 
 ɩɨɥɟɡɧɵɣ ...................................................................................................1,99 ɤɦ3; 
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ɛ) ɪɚɫɱɟɬɧɵɣ .................................................................................................... 42,0 ɦ; 
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8. Ɋɚɡɦɟɪɵ ɩɥɨɬɢɧɵ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
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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 

 
Ⱥɦɝɚ - ɥɟɜɵɣ ɩɪɢɬɨɤ Ⱥɥɞɚɧɚ. Ȼɟɪɟɬ ɧɚɱɚɥɨ ɫ Ⱥɥɞɚɧɫɤɨɝɨ ɧɚɝɨɪɶɹ ɧɚ 

ɜɵɫɨɬɟ ɨɤɨɥɨ 800 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ, ɬɟɱɟɬ ɩɨ ɉɪɢɥɟɧɫɤɨɦɭ ɩɥɚɬɨ.Ⱦɥɢɧɚ ɪɟɤɢ 
– 1462 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ – 69300 ɤɦ2, ɪɚɫɯɨɞ ɜɨɞɵ – 178 ɦ2/ɫ. 

 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 
1.1.1 Ʉɥɢɦɚɬ 
 
Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ – ɪɟɡɤɨ 

ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ.ɏɚɪɚɤɬɟɪɧɵ ɡɢɦɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ −60°C , ɥɟɬɧɢɟ ɞɨ +40 °. 
Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ – 240 ɦɦ. ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ – 1,6 ɦ/ɫ. 

 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ⱥɦɝɚ ɡɚ ɩɟɪɢɨɞ 1961-2010 ɝɝ. 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ: 
 ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ = ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ ∙ ݐ = ͳͶͷ ∙ ͵ͳͷ͵͸ͲͲͲ = Ͷ,ͷ͹ 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/ܿ 

275,00 0 274 0 274 0 
297,00 0,5 274,5 11 274,5 15 
308,02 1 275 21 275 30 
313,97 1,5 275,5 38 275,5 55 
317,94 2 276 63 276 90 
321,18 2,5 276,5 108 276,5 154 
323,89 3 277 162 277 231 
325,91 3,5 277,5 225 277,5 322 
327,16 4 278 294 278 420 
327,92 4,5 278,5 392 278,5 560 
329,02 5 279 490 279 700 
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 
 
 

273

274

275

276

277

278

279

280

281

0 500 1000 1500 2000

ZɇȻ, ɦ

Q, ɦ3/ɫ

ɥɟɬɨ
ɡɢɦɚ

270.00

280.00

290.00

300.00

310.00

320.00

330.00

340.00

0 1 2 3 4 5 6

Zɜɛ, ɦ

V, ɤɦ3



11 
 

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

Ɍɨɦɦɨɬɫɤɨɣ Ƚɗɋ ɧɟɬ ɡɨɧ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɤɨɧɬɚɤɬɚ.  
ȼ ɨɫɧɨɜɚɧɢɢ ɪɟɤɢ Ⱥɦɝɚ – 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 Ɍɨɦɦɨɬɫɤɨɣ Ƚɗɋ ɫ ɧɚɱɚɥɚ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɚɤ ɭɦɟɪɟɧɧɚɹ 6 ɛɚɥɥɨɜ. Ɏɨɧɨɜɚɹ ɫɟɣɫɦɢɱɧɨɫɬɶ ɞɥɹ ɞɚɧɧɨɣ 
ɦɟɫɬɧɨɫɬɢ ɪɚɜɧɚ 6 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK – 6 

 
2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 
 2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 
 2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 ⎯ɤɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨɛɶɟɮɚ 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,ͷͷ;  

 ⎯ɇɉɍ ɌɨɦɦɨɬɫɤɨɣȽɗɋ: 
 ʜʞʢ = ͵ʹͻ ˏ;  

 ⎯ ɪɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ⱥɦɝɚ ɡɚ ɩɟɪɢɨɞ 1961-2010 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 
Ɏɢɥɶɬɪɚɰɢɹ 2 2 2 2 2 2 2 2 2 2 2 2 
ɂɫɩɚɪɟɧɢɟ 0 0 0 0 4 4 1 0 0 0 0 0 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.1 
Q, ɦ3/ɫ I II  III  IV V VI  VII VIII IX X XI  XII 

Ʌɶɞɨɨɛɪɚɡɨɜɚ
ɧɢɟ 

2 2 0 -3 -5 0 0 0 0 0 2 2 

ȼɏɄ 46 46 46 46 46 46 46 46 46 46 46 46 
Ɋɵɛɨɩɪɨɩɭɫɤ 0 0 0 0 5 5 5 5 5 5 0 0 
ɋɚɧ.ɩɨɩɭɫɤ 23 23 23 23 23 23 23 23 23 23 23 23 

 ⎯ 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: 

 ݇ = ܳ௡ܳ˔˓ ; (2.1) 

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

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
௩ܥ  = √Σሺ݇ − ͳሻଶ݊ = √Ͷ,ͲͷͷͷͲ = Ͳ,ʹͺͷ; (2.2) 

  
ɝɞɟ ݊ – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

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

  
ɝɞɟ ݊ – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
௦ܥ  = Σሺ݇ − ͳሻଷܥ௩ଷ ∙ ݊ = −Ͳ,Ͳ͵Ͳ,ʹͺͷଷ ∙ ͷͲ = −Ͳ,Ͳ͵; (2.4) 

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ 

ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
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஼𝑠ߜ = ͳͲͲ ∙ √଺∙(ଵ+଺∙஼ೡమ+ହ∙஼ೡర൯௡ܥ௦ = ͳͲͲ ∙  

∙ √଺∙ሺଵ+଺∙଴,ଶ଼ହమ+ହ∙଴,ଶ଼ହరሻହ଴−Ͳ,Ͳ͵ = ͳͶʹʹ%.  
(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.  

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 = ݉݊ + ͳ ∙ 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. 
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Ɋɢɫɭɧɨɤ 2.1 –Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ 

ɦɟɠɟɧɶ 
 

2.1.4 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ɪɚɫɱёɬɧɨɝɨ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 
 ʙʛ = ܳʛܳʛଶ଴଴ଵ = ͵͵ʹ͸ = ͳ,ʹ͹; (2.7) 

  ʙʞ = ܳʞܳʞଶ଴଴ଵ = ͵ͺͳͶͳ͹ = Ͳ,ͻͳ; (2.8) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 2001 ɝ. 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ɪɚɫɱёɬɧɨɝɨ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ: 
 ʙʛ = ܳʛܳʛଵଽଽଽ = ͷ͵Ͷ͵ = ͳ,ʹ͵; 

 

(2.9) 
 ʙʞ = ܳʞܳʞଵଽଽଽ = ͸ʹͷ͸͹͸ = Ͳ,ͻ͵. (2.10) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1999 ɝ. 
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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 25 11 17 37 406 352 64 44 37 43 33 19 
Q50%, ɦ3/ɫ 43 28 47 116 470 759 61 76 76 41 29 25 

 
 

 
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 1.2). ∇ܸʜʞʢ = ͷ ˍˏଷ;  ∇ܸʢʛʝ = ͵,Ͳͳ ˍˏଷ.  
ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

 ܸ˒ ˑˎˈˊːыˌ = ∇ܸʜʞʢ − ∇ܸʢʛʝ = ͷ − ͵,Ͳͳ = ͳ,ͻͻ ˍˏଷ; (2.11) 
 
Ⱦɥɹ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɞɥɹ 

ɷɬɨɝɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɩɨ ɮɨɪɦɭɥɟ: 
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ߚ = ܸ˒ ˑˎˈˊːыˌܹ = ͳ,ͻͻͶ,ͷ͹ = Ͳ,ͶͶ. (2.12) 

  
ɝɞɟ ˒ܸˑˎˈˊːыˌ − ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɮɨɪɦɭɥɚ (2.11); ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ − ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɱɟɪɟɡ ɫɬɜɨɪ, ɮɨɪɦɭɥɚ (1.1). 
 ɉɪɢɧɢɦɚɟɦ ɝɨɞɨɜɨɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
 

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 Ɍɨɦɦɨɬɫɤɨɣ 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 ∙  ௧; (2.14)ܪ

 
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. 
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Ɍɚɛɥɢɰɚ 2.3 – ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Pt, Ɇȼɬ 8 2 5 14 213 182 21 13 11 13 11 5 

 
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 = ͵ʹͻ ˏ ɢ ܸː = ͷ ˍˏଷ. 

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

  
ɝɞɟ ܳ˒.˄௧  – ɩɨ ɮɨɪɦɭɥɟ (2.18); 
 ܳ˅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: 
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௧ܪ  = ʑʐ.˔˓௧ݖ − ʜʐ௧ݖ − ∆ℎ; (2.18) 
  

ɝɞɟ ݖʑʐ.˔˓௧  – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ ȼȻ; 
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˃˓ = ͳͳ͹ ʛʑ˕; 

 
 ⎯ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ: 

 ∇ʢʛʝ = ͵ʹ͵,ͻʹ ˏ;  ⎯ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ܸ˒ ˑˎˈˊːыˌ = ͳ,ͻͻ 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 7%.  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: 

 ˖ܰ˔˕ = ͳ͵͵ 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.  
Ɂɚ ɤɨɧɟɱɧɵɣ ɜɚɪɢɚɧɬ ɩɪɢɧɢɦɚɟɦ ɩɟɪɜɵɣɫɩɨɫɨɛ, ɜ ɤɨɬɨɪɨɦ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɛɨɥɶɲɟ.   
 Э˔˓.ˏːˑˆˑˎˈ˕ːяя = Ͳ,Ͷͺͺ ˏˎ˓ˇ ˍʑ˕ · ч. 
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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(Vɫɪɚɛ൯ − 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 ɦ, ɞɥɹ ɥɢɧɢɢ ɪɚɫɱɟɬɧɨɝɨ 
ɧɚɩɨɪɚ ∇ȼȻ = ∇ȼȻ˓ = ͵ͳ͸ˏ, ɞɥɹ ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ∇ȼȻ = ∇ɍɆɈ = ͵ʹ͵,ͻʹ ˏ; 

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

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

 
ɝɞɟ ݇𝑁 −ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

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

 QʒЭʠ = QʒЭʠ୫ୟx · √ʜʒЭʠ√H˓˃˔ч𝑁 ; (3.3) 

 
ɝɞɟ QʒЭʠ୫ୟx − 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 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟ

ɧɢɹ ɩɨ 
ɪɚɫɯɨɞɭ 

ɫɚɧ.ɩɨɩɭɫ
ɤɚ 

ܳ, ˏଷ/c 
Zʜʐˎ, ˏ Zʜʐˊ, ˏ 

ɇ ɧɩɭ, 
ɦ 

ɇ ɭɦɨ, 
ɦ 

Hzɜɛ1(ɪ), 
ɦ 

H, ɦ ܳ, ˏଷ/c 
H, 
ɦ 

ܳ, ˏଷ/c 
,ܪ ˏ 

ܳ, ˏଷ/ܿ 
0 275,3 275,3 53,2 48,1 50,4 55,0 289,3 42,2 376,3 55 23 
50 277,6 278,3 50,1 45,0 47,3 53,6 297,1 41,9 376,7 55 23 
100 279,1 280,0 48,4 43,3 45,6 52,1 305,4 41,7 375,5 55 23 
150 280,2 281,0 47,4 42,3 44,6 50,7 314,1 41,4 374,2 55 23 
200 280,9 281,7 46,7 41,7 43,9 49,2 323,4 41,1 373,0 55 23 
250 281,4 282,3 46,2 41,1 43,4 47,8 333,2 40,9 371,8 55 23 
300 281,8 282,8 45,6 40,5 42,8 46,4 343,5 40,6 370,6 55 23 
350 282,2 283,4 45,0 39,9 42,2 45,0 354,4 40,3 369,3 55 23 
400 282,6 284,1 44,4 39,3 41,6 43,6 366,1 40,0 368,1 55 23 
450 283,0 284,7 43,8 38,7 41,0 42,2 378,5 39,8 366,9 55 23 
500 283,4 285,2 43,2 38,1 40,4 
550 283,9 285,7 42,7 37,6 39,9 
600 284,3 286,1 42,3 37,2 39,5 

  
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 

 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɢɫɯɨɞɹ ɢɡ ɪɟɠɢɦɧɨɝɨ 

ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ܪ௠௔௫ , ч˔˃˓ܪ ˏ , ௠𝑖௡ܪ ˏ , ˏ ܳ௠𝑖௡ , ˏଷ/˔ ܳ௠௔௫ , ˏଷ/˔ ܪ௠𝑖௡/ܪ௠௔௫ 
50,10 42,00 39,30 23,00 377,00 0,78 

 
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 = ͵ͻ,͵/ͷͲ,ͳ = Ͳ,͹ͺ. ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ 
ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ. 

35.0

40.0

45.0

50.0

55.0

0.0 200.0 400.0

Zɜɛ,ɦ

Qɝɷɫ, м3//ɫ

ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ 
ɩɪɨɩɭɫɤ,ɫɩɨɫɨɛ

ɉɪɢ 
ɇɉɍ=329ɦ

ɉɪɢ 
ɍɆɈ=323,92 ɦ

Qmin

Ɉɝɪɚɧɢɱɟɧɢɟ 
ɩɨ Nɭɫɬ

ɩɪɢ Zɜɛ1(ɪ)

Qmax

Hmax=50,1 ɦ

Hɪɚɫɱ=42,0 ɦ

Hmin=39,3 ɦ

Qmax=377ɦ3/ɫQmin=23 ɦ3/ɫ
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 3. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ 
ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
 Ɂɚɞɚɧɧɵɦ ɭɫɥɨɜɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɭɪɛɢɧɵ ɉɅ60-ȼ ɢ ɉɅȾ60-ȼ60, 
ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 

 
Ɍɚɛɥɢɰɚ 3.3 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ 
ɉɅ60-ȼ ɉɅȾ60-ȼ60 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ H୫ୟx, ˏ 60 60 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ H୫i୬/H୫ୟx 0,78 0,78 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜ. ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nI୭′ , ˏˋː−ଵ 116 111 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ QI୭′ , ˎ/˔ 1080 1130 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηˏ୭ 0,913 0,906 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ QI୫ୟx′ , ˎ/˔ 1,56 1,58 

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

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hˏ , ˏ 12 12 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɩɪɢ ɢɫɩɵɬɚɧɢɢ tˏ, ℃ 20 120 

 
ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɟɦ ɪɚɫɱɟɬɧɵɟ 

ɬɨɱɤɢ ʟଵ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 
 

Ⱦɥɹ ɉɅ60-ȼ: ܳሺ௣ଵሻ′ = ͳ,Ͳͺ ˏయ̝
,𝜂ሺ௣ଵሻ′ = Ͳ,ͻͳ͵; 

Ⱦɥɹ ɉɅȾ60-ȼ60: ܳሺ௣ଵሻ′ = ͳ,ͳ͵ ˏయ̝
,𝜂ሺ௣ଵሻ′ = Ͳ,ͻͲ͸; 

 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

            η˕ = ͳ − ሺͳ − ηˏሻ · ൮ሺͳ − ɂሻ + ɂ ∙ √DଵˏDଵఱ √ʜˏʜN˓భబ √νːνˏఱ ) ;  
 

(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; ߥʛ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 
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Ⱦɥɹ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɝɢɞɪɨɬɭɪɛɢɧ 0,75 = ߝ. Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ. ݐʜ = 10,9 ̊ɋ -ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɤɢ Ⱥɦɝɚ; ߥʜ = 1,3∙ͳͲ଺ ( ˏଶ ˔⁄ ) - ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ. 

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˖˔˕ = ͳ͵͵ 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 ܪ୫ୟx, 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 ɥɢɧɢɢ݊′ூɪ, 
ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟܳ′ூ ∙ 𝜂Ɍ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɫɬɪɨɢɦ ɥɢɧɢɸ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ 
ɥɢɧɢɢ  ݊ூ௠𝑖௡′  ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ ܪ௠௔௫, ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɢɜ 
ɜ ɭɪɚɜɧɟɧɢɟ (3.12) ɜɦɟɫɬɨ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. 

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௡ܼୟ ∙ Dଵଶ ∙ √∆p ∙ ௠௔௫ܪ ;  (3.13) 

           Qூ′ = ܳ௠𝑖௡ܼୟ ∙ Dଵଶ ∙ √∆p ∙ ௠𝑖௡ܪ ; (3.14) 
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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: 
ʟ.ʙܼߘ   =  ܼː˄ሺܳː˄ሻ  +  (3.15) ;ݏܪ

 
ɝɞɟܼː˄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). 
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ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 
 

Ɍɚɛɥɢɰɚ 3.4 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
Ɍɢɩ ɬɭɪɛɢɧɵ  D1, ɦ Za,ɲɬ nc,ɨɛ/ɦɢ

ɧ 
Na,Ɇȼɬ Hs1, ɦ Hs2, ɦ Hs3, ɦ 

ɉɅ60-ȼ-315 0,917 3,15 4 250 33,25 -7,04 -16,71 -3,69 
ɉɅ60-ȼ-355 0,918 3,55 3 230 44,33 -9,04 -18,81 -15,09 
ɉɅ60-ȼ-400 0,919 4 3 187,5 44,33 -3,03 -7,56 -5,26 

ɉɅȾ60-ȼ60-315 0,925 3,15 4 250 33,25 -7,54 -13,77 -9,19 
ɉɅȾ60-ȼ60-355 0,926 3,55 3 214 44,33 -9,04 -17,13 -13,12 

 
1) Ɍɭɪɛɢɧɵ ɉɅ60-ȼ ɫ ɞɢɚɦɟɬɪɚɦɢ ɊɄ 3,15ɦ ɢ 3,55ɦ ɢɦɟɸɬ ɨɩɬɢɦɚɥɶɧɭɸ 
ɡɨɧɭ ɪɚɛɨɬɵ ɢ ɩɪɢɟɦɥɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ȽȺ (4 ɢ 3 ɲɬ), ɧɨ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ  
Hs ɩɪɢ ɪɚɫɱɟɬɚɯ ɨɤɚɡɚɥɚɫɶ <-8, ɱɬɨ ɧɟ ɞɨɩɭɫɬɢɦɨ ɢɡ-ɡɚ ɭɝɪɨɡɵ ɨɛɪɚɡɨɜɚɧɢɹ 
ɤɚɜɢɬɚɰɢɢ. 
2) Ɍɭɪɛɢɧɚ ɉɅ60-ȼ ɫ ɞɢɚɦɟɬɪɨɦ ɊɄ 4ɦ – ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɚɹ. ȼɵɫɨɬɚ 
ɨɬɫɚɫɵɜɚɧɢɹ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɟ (-7,26 ɦ), ɱɬɨ ɞɚёɬ ɬɭɪɛɢɧɟ ɛɨɥɶɲɨɟ 
ɩɪɟɢɦɭɳɟɫɬɜɨ. Ʉɨɥɢɱɟɫɬɜɨ ȽȺ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ – 3ɲɬ, ɱɬɨ 
ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɦ.  Ⱦɢɚɦɟɬɪ ɊɄ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɝɚɛɚɪɢɬɵ 
ɛɥɨɤɚ ɬɭɪɛɢɧɵ. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ n=200 ɨɛ/ɦɢɧ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ, ɨɧɚ 
ɨɛɟɫɩɟɱɢɬ ɦɟɧɶɲɟɟ ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ, ɜɜɢɞɭ ɱɟɝɨ ɬɚɤɠɟ ɭɦɟɧɶɲɚɸɬɫɹ 
ɝɚɛɚɪɢɬɵ ɬɭɪɛɢɧɵ. ɄɉȾ ɜ ɪɚɛɨɱɟɣ ɬɨɱɤɟ ɢ ɜ ɬɨɱɤɟ ɨɩɬɢɦɭɦɚ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɢɣ. Ⱦɚɧɧɚɹ ɬɭɪɛɢɧɚ ɩɨɞɯɨɞɢɬ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ. 
3) Ɍɭɪɛɢɧɵ ɉɅȾ60-ȼ60 ɫ ɞɢɚɦɟɬɪɚɦɢ ɊɄ 3,15ɦ ɢ 3,55ɦ ɢɦɟɸɬ ɨɩɬɢɦɚɥɶɧɭɸ 
ɡɨɧɭ ɪɚɛɨɬɵ, ɜɵɫɨɤɢɣ ɄɉȾ, ɜɵɫɨɤɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɢ ɩɨɡɜɨɥɹɸɬ 
ɭɫɬɚɧɨɜɢɬɶ ɜɵɝɨɞɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ȽȺ, ɧɨ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɞɚɧɧɵɯ 
ɬɭɪɛɢɧ ɦɟɧɶɲɟ, ɱɟɦ -8, ɱɬɨ ɧɟ ɞɨɩɭɫɬɢɦɨ. 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɬɭɪɛɢɧɭ ɉɅ60-ȼ ɫ D1=4 ɦ.ȿё ɪɚɛɨɱɚɹ 
ɡɨɧɚ ɢ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ɧɚ ɪɢɫɭɧɤɟ 3 ɢ 5. 

 
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 = ͶͶ,͵͵Ͳ,ͺ͹ = ͷͲ,ͻͷ ʛʑ ∙ ʏ; (3.18) 

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

ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɟɧɟɪɚɬɨɪɚ: 
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݌            = ͸ͲͲͲ݊௖ = ͸ͲͲͲͳͺ͹,ͷ = ͵ʹ; (3.19) 
 

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ: ɋȼ-655/110-32, ɞɚɧɧɵɟ 

ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.5 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-655/110-32 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ ɆȼȺ 51 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Pɧɨɦ Ɇȼɬ 44,4 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos𝜑 ɨ.ɟ. 0,87 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 10,5 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 2,42 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 187,5 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ Xd ɨ.ɟ. 1,13 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X d̍ ɨ.ɟ. 0,3 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ Xd” ɨ.ɟ. 0,22 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ Ɍɢɪɢɫɬɨɪɧɚɹ ɧɟɡɚɜɢɫɢɦɚɹ 

ɂɫɩɨɥɧɟɧɢɟ ɉɨɞɜɟɫɧɨɟ 

 
3.4 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

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

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

Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ, ɬɨ ɜɵɛɢɪɚɟɬɫɹ, ɫɨɝɥɚɫɧɨ 
ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ, ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɬɢɩɚ ɗȽɊɄ-100-4. 

ȼ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɞɥɹ ɦɨɧɬɚɠɚ ɢ ɞɟɦɨɧɬɚɠɚ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɫɢɥɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɦɨɫɬɨɜɨɣ ɤɪɚɧ ɝ/ɩ 200 ɬ. ȼ ɤɚɱɟɫɬɜɟ 
ɩɨɞɴёɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɨɜ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɩɪɢɧɢɦɚɟɦ 
ɤɨɡɥɨɜɨɣ ɤɪɚɧ ɝ/ɩ 100 ɬ, ɚ ɞɥɹ ɩɨɞɴɟɦɚ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲёɬɨɤ, ɡɚɬɜɨɪɨɜ 
ɬɭɪɛɢɧɧɵɯ ɜɨɞɨɜɨɞɨɜ ɩɪɢɧɢɦɚɟɦ ɤɨɡɥɨɜɨɣ ɤɪɚɧ ɝ/ɩ 200 ɬ.  
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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 Ɍɨɦɦɨɬɫɤɨɣ Ƚɗɋ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɜɨɫɬɨɤɚ ɛɭɞɭɬ 
ɨɛɟɫɩɟɱɢɜɚɬɶ Ʌɗɉ, ɫɨɟɞɢɧɹɸɳɢɟ Ƚɗɋ ɫ ɩɨɞɫɬɚɧɰɢɟɣ ɜ ɝ. Ɍɨɦɦɨɬ. 
 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 = ͵͹,ͷ − Ͳ,Ͳͳ · ͵͹,ͷͲ,ͺ͹ = Ͷʹ,͸͹ ʛʑʏ; (4.1) 

 
ɝɞɟcos 𝜑 – ɧɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ. 
Pɫ.ɧ. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 

ɉɨ ɤɚɬɚɥɨɠɧɵɦ ɞɚɧɧɵɦ ɛɵɥ ɩɨɞɨɛɪɚɧ ɌȾɇɋ-50000/220-ɍ1. ȿɝɨ 
ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 
Ɍɚɛɥɢɰɚ 4.1– ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-50000/220-ɍ1 Sːˑˏ, ɆȼȺ Uʑʜ, ɤȼ Uʜʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% 

125 242 10,5 11,5 170 50 0,6 
 
 Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɫɯɟɦɟ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ: 
            S˕.˄. = ʹ ∙ ʟʒ ːˑˏ − ʟ˔.ː.cos 𝜑 = ʹ · ͵͹,ͷ − Ͳ,Ͳͳ · ͵͹,ͷͲ,ͺ = ͺ͸,͵Ͷ ʛʑʏ ; (4.2) 

 
 ɉɨ ɤɚɬɚɥɨɠɧɵɦ ɞɚɧɧɵɦ ɛɵɥ ɩɨɞɨɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɊȾɇ-80000/220, 
ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɊȾɇ-80000/220 Sːˑˏ, ɆȼȺ Uʑʜ, ɤȼ Uʜʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% 

80 242 10,5 10,7 280 65 0,2 
 

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-655/110-32. ɉɚɪɚɦɟɬɪɵ ɷɬɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
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Ɍɚɛɥɢɰɚ 4.3 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-655/110-32 Sːˑˏ, ɆȼȺ ܲː ˑˏ, Ɇȼɬ cos 𝜑 ːܷˑˏ, ɤȼ ܫːˑˏ, ɤȺ xd′′ xd′ xd η 
50,95 37,5 0,87 10,5 2,42 0,3 0,3 1,13 0,976 

 
4.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ 1% ɨɬ ɦɨɳɧɨɫɬɢ ɜɫɟɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ: 
  ܵ˕˓.˔.˄. = ̟ܲ ˔˕ · Ͳ,Ͳͳ = ͳͳʹ,ͷ · Ͳ,Ͳͳ = ͳ,ͳʹ ʛʑ˕; (4.3) 
 
 ɉɨ ɤɚɬɚɥɨɠɧɵɦ ɞɚɧɧɵɦ ɛɵɥ ɩɨɞɨɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍɋ(Ɂ)-1600 ɫ 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɩɚɫɩɨɪɬɧɵɦɢ ɞɚɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 4.4. 
 
Ɍɚɛɥɢɰɚ 4.4 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɋ(Ɂ)-1600 Sːˑˏ, ɤȼȺ Uʑʜ, ɤȼ Uʜʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% 

1600 10,5 6 6,3 18 3 0,3 
 

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: 
 ݊ = ̟ܲ ˔˕ − ̝ܲ .˄.ܲː ˃˕ · ௞௖௢௦𝛿 + ͳ = ͳͳʹ,ͷ − ͳ,ͳʹͳ͵ͺ · ଵ,ଶ଴,଼଻ + ͳ = ʹ; (4.4) 

 
ɝɞɟܲː ˃˕. = 138 – 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 = ͳͳʹ,ͷ√͵ · ʹ · ʹʹͲ · Ͳ,ͺ · ͳͲ−ଷ = ͳ͸ͺ,ͳͺʏ 

(4.5) 

 
 ɂɫɩɨɥɶɡɭɹ ɪɚɛɨɱɢɣ ɬɨɤ, ɜɵɱɢɫɥɢɦ ɬɨɤ ɪɚɫɱɟɬɧɵɣ: 
ч˔˃˓ܫ  = ˄˃˓ܫ · 𝑖ߙ · ௧ߙ = ͳ͸ͺ · ͳ,Ͳͷ · ͳ = ͳ͹͸,ͷͻ ʏ, (4.6) 
 
ɝɞɟߙ௧ = 1,05 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɱɚɫɨɜ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɢ; ߙ𝑖 = 1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɷɬɚɩɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
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 ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱɟɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ɬɢɩɚ Ⱥɋ -240/32, 
ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5 
 
Ɍɚɛɥɢɰɚ 4.5 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɨɜɨɞɚ Ⱥɋ -240/32 
ɋɟɱ. ɠɢɥɵ, ɦɦ ɋɟɱ. ɫɟɪɞɟɱɧɢɤɚ, ɦɦ ݎ଴.˖ˇ., Ɉɦ/ɤɦ ܺ଴.˖ˇ., Ɉɦ/ɤɦ ܫˇˑ˒, Ⱥ 

240 32 0,121 0,435 605 
 

ɉɪɨɜɟɪɢɦ ɩɪɨɜɨɞ ɧɚ ɧɚɝɪɟɜ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ ɥɢɧɢɢ: 
˓˃˅˃ܫ  = ܵ˔˖ˏ√͵ · ሺ݊ˎ − ͳሻ · ːܷˑˏ = ͳͺͳ,Ͷ√͵ · ͳ · ʹʹͲ = ͵Ͷ͸ ʏ; (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: 
эଵ˖˓ˍܭ  = ݇˔˕ ∙ ݊˅ ∙ ݇яч = ʹ,ͳ ∙ ͺ ∙ ͳ͹ͺͲͲ = ʹͻͻͲͶͲ ˕ы˔. ˓˖˄. ; (4.8) 
 
ɝɞɟ݇˔˕ = 2,1 – ɫɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɢɦɨɫɬɢ; ݊˅ = 8 – ɤɨɥɢɱɟɫɬɜɨ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɫɯɟɦɟ. 
 Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɚɟɦ ɩɨɥɧɭɸ ɫɬɨɢɦɨɫɬɶ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ: 
ܭ  = ݊˕˓ ∙ ˓˕ܭ + ݊˕˔ː ∙ ː˔˕ܭ +  ;эଵ˖˓ˍܭ
 

(4.9) 

ɝɞɟ݊˕˓ = 3 – ɤɨɥɢɱɟɫɬɜɨ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɫɯɟɦɟ; ݊˕˔ː = 3 – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
ܭ  = ͵ ∙ ʹͲͲͲͲ + ͵ ∙ ͳͷͺͻ + ʹͻͻͲͶͲ = ͵͸͵ͺͲ͹ ˕ы˔. ˓˖˄. ;  

 
ȼɪɟɦɹ ɧɚɢɛɨɥɶɲɢɯ ɩɨɬɟɪɶ ɞɥɹ ɝɪɚɮɢɤɚ ɫ ɜɵɪɚɠɟɧɧɵɦ ɦɚɤɫɢɦɭɦɨɦ: 

 𝜏 = ͺ͹͸Ͳ ∙ (Ͳ,ͳʹͶ + ௠ܶ௔௫ͳͲସ ) = ͺ͹͸Ͳ ∙ (Ͳ,ͳʹͶ + ͶͲͲͲͳͲସ ) = ͶͷͻͲ ч;  
(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˓˖эːܷˑˏ)ଶ ∙ .ˇ˖.௢ݎ ∙ ˎ˅ܮ ∙ 𝜏; (4.11) 

 
ɝɞɟݎ௢.˖ˇ. = 0,087 – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ, Ɉɦ/ɤɦ. 
ܣ∆            = ሺͳ͹Ͳ ∙ ͶͷͻͲ + ͷͲ ∙ ͺ͹͸Ͳሻ + ͳ͵ ∙ (ͳͷ͵ʹʹͲ)ଶ ∙ ͳͲ,ͺͻ ∙ ͶͷͻͲ = = ͳʹʹ͸͵ͷͺ ˍʑ˕ ∙ ч; 
 

ɂɡɞɟɪɠɤɢ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
            ʗ = ܣ∆ ∙ ʢˑ = ͳʹʹ͸͵ͷͺ ∙ ʹ,͸ͳ = ͵ʹͲͳ ˕ы˔. ˓˖˄; (4.12) 
 
ɝɞɟ ʢˑ = 2,61 – ɨɞɧɨɫɬɚɜɨɱɧɵɣ ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ. 
 ȼ ɡɚɤɥɸɱɟɧɢɟ ɪɚɫɫɱɢɬɚɟɦ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɯɟɦɵ: 
             ʖ = ʙ ∙ ʔː + ʗ = Ͳ,ͳͷ ∙ ͵͸͵ͺͲ͹ + ͵ʹͲͳ = ͷ͹͹͹ʹ ˕ы˔. ˓˖˄; (4.13) 
 
ɝɞɟʔː = 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): 
эଶ˖˓ˍܭ              = ݇˔˕ ∙ ݊˅ ∙ ݇яч = ʹ,ͳ ∙ ͹ ∙ ͳ͹ͺͲͲ = ʹ͸ͳ͸͸Ͳ ˕ы˔. ˓˖˄. ;  
 
 Ɋɚɫɫɱɢɬɚɟɦ ɩɨɥɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɮɨɪɦɭɥɚ 4.9): 
ܭ  = ʹ ∙ ͳ͸ͲͲͲͲ + ʹ ∙ ʹ͸ͻͲ + ʹ͸ͳ͸͸Ͳ = ͷͺ͹ͲͶͲ ˕ы˔. ˓˖˄. ;  
 
 ɉɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɥɢɧɢɹɯ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ (ɮɨɪɦɭɥɚ 4.11): 
ܣ∆              = ሺʹͺͲ ∙ ͶͷͻͲ + ͸ͷ ∙ ͺ͹͸Ͳሻ + ͳ͵ ∙ (ͳͷ͵ʹʹͲ)ଶ ∙ ͳͲ,ͺͻ ∙ ͶͷͻͲ = = ͳͺ͸ʹ͸ͷͺ ˍʑ˕ ∙ ч; 
 
 ȼɵɱɢɫɥɢɦ ɢɡɞɟɪɠɤɢ (ɮɨɪɦɭɥɚ 4.12): 
             ʗ = ܣ∆ ∙ ʢˑ = ͳͺ͸ʹ͸ͷͺ ∙ ʹ,͸ͳ = Ͷͺ͸ͳ ˕ы˔. ˓˖˄. ;  
 
 Ɋɚɫɫɱɢɬɵɜɚɟɦ ɮɢɧɚɧɫɨɜɵɟ ɡɚɬɪɚɬɵ (ɮɨɪɦɭɥɚ 4.13): 
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            ʖ = ʙ ∙ ʔː + ʗ = Ͳ,ͳͷ ∙ ͷͺ͹ͲͶͲ + Ͷͺ͸ͳ = ͻʹͻͳ͹ ˕ы˔. ˓˖˄.  
 
 ɋɬɨɢɦɨɫɬɶ ɄɊɍɗ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 
ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɝɨɞɧɟɟ, ɱɟɦ ɫɬɨɢɦɨɫɬɶ ɄɊɍɗ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɯɟɦɵ ɫ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ. ɉɨɷɬɨɦɭ ɜɵɛɢɪɚɟɦ ɩɟɪɜɵɣ 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. 
  

4.7 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

            ˆܺ = ௗ′′ݔ ∙ ˄ܷଵଶܵːˑˏ = Ͳ,͵ ∙ ͳͲ,ͷଶͳͲͲ = Ͳ,͸Ͷ ʝˏ; (4.14) 

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

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

            ܴ˕ = ∆̱ܲ ∙ ˄ܷଶଶܵːˑˏଶ = ͳ͹Ͳ ∙ ͳͲ−ଷ ∙ ʹ͵ͲଶͶͲଶ = ͷ,͸ʹ ʝˏ; (4.18) 

 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
            ݇˕˓ = ܷʜʜʑܷʜ = ͳͲ,ͷʹ͵Ͳ = Ͳ,ͲͶ͸; (4.19) 

 
 Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ: 
           ˅ܺˎ = .ˇ˖.௢ݎ ∙ ௪݊ˎ˅ܮ = Ͳ,Ͷ͵ͷ ∙ ͻͲʹ = ͳͻ,͸ ʝˏ; (4.20) 
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          ܴ˅ˎ = .ˇ˖.௢ݎ ∙ ௪݊ˎ˅ܮ = Ͳ,ͳʹͳ ∙ ͻͲʹ = ͷ,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. ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 4.4. 
 ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɚɛɥɢɰɵ ɫ ɩɚɪɚɦɟɬɪɚɦɢ (ɬɚɛɥɢɰɵ 4.6 – 4.9). 
 
Ɍɚɛɥɢɰɚ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ ʡˋ˒ ʜˑˏˈ˓ ɭɡɥɚ ʜ˃ˊ˅˃ːˋˈ Uːˑˏ, ɤȼ 

ɭ 1 Ƚɟɧɟɪɚɬɨɪ 1 11 
ɭ 2 Ƚɟɧɟɪɚɬɨɪ 2 11 
ɭ 3 Ƚɟɧɟɪɚɬɨɪ 3 11 
ɭ 4 Ȼɥɨɤ 1 11 
ɭ 5 Ȼɥɨɤ 2 11 
ɭ 6 Ȼɥɨɤ 3 11 
ɭ 7 ɄɊɍɗ 230 
ɭ 8 ɗɧɟɪɝɨɫɢɫɬɟɦɚ 230 

 
Ɍɚɛɥɢɰɚ 4.7 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ ʡˋ˒ ːܰ˃ч ˍܰˑː ܴ X ݇˕˓ ݎ௢.˖ˇ. ݔ௢.˖ˇ. 

ȼɵɤɥɸɱɚɬɟɥɶ 1 4 - - - - - 
ȼɵɤɥɸɱɚɬɟɥɶ 2 5 - - - - - 
ȼɵɤɥɸɱɚɬɟɥɶ 3 6 - - - - - 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 4 7 5,62 136,37 0,046 - - 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 5 7 5,62 136,37 0,046 - - 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 6 7 5,62 136,37 0,046 - - 

ȼɨɡɞɭɲɧɵɟ ɥɢɧɢɢ 7 8 32,09 352,67 - 0,121 0,435 
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Ɍɚɛɥɢɰɚ 4.9 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɢɫɬɨɱɧɢɤɚɦ ɗȾɋ ʜ˃ˊ˅˃ːˋˈ № ˖ˊˎ˃ ܴଵ ଵܺ ܴଶ ܺଶ ܴ଴ ܺ଴ E 
Ƚɟɧɟɪɚɬɨɪ 1 1 0,045 0,64 0,045 0,64 0,045 0,64 12,9 
Ƚɟɧɟɪɚɬɨɪ 2 2 0,045 0,64 0,045 0,64 0,045 0,64 12,9 
Ƚɟɧɟɪɚɬɨɪ 3 3 0,045 0,64 0,045 0,64 0,045 0,64 12,9 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ 8 32,1 352,7 32,1 352,7 32,1 352,7 230 
  

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) 5,56 8,64 
Ʉ1 – ɄɊɍɗ (3ɮ) 3,73 6,49 

Ʉ2 – Ƚɟɧɟɪɚɬɨɪ (3ɮ) 11,65 29,65 
 

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. 
 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 ∙ ͳ,ͻͺ = ʹ,ͻͶͳ ˍʏ; (4.25) 
 
 Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɛɥɨɤ ɫ ɨɞɧɢɦ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɛɭɞɟɬɪɚɜɟɧ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɬ.ɤ. ɦɨɳɧɨɫɬɶ ɩɨɫɥɟɞɧɟɝɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. ɍɬɹɠɟɥɟɧɧɵɣ 
ɪɟɠɢɦ ɨɬɫɭɬɫɬɜɭɟɬ. 
ˏ˓ːˑ.˄˃˓ܫ             = ͳ,Ͳͷ ∙ ܵːˑˏ√͵ ∙ ˅ܷː = Sˆ,ːˑˏ√͵ ∙ U˕,ːˑˏ = Ͷʹ,͸͹√͵ ∙ ʹ͵Ͳ = Ͳ,ͳͲ͹  ˍʏ; (4.26) 

  
 Ɍɨɤ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɱɟɪɟɡ ȼɅ: 
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˄˃˓.ˎ˅ܫ           = ܵʒ ːˑˏ√͵ ∙ ݊௪ ∙ ˅ܷː = ͳͳʹ,ͷʹ ∙ √͵ ∙ ʹʹͲ = Ͳ,ͳͶ  ˍ(4.27) ;ܣ 

 
 Ɍɨɤ ɜ ɭɬɹɠɟɥɟɧɧɨɦ ɪɟɠɢɦɟ ɱɟɪɟɡ ȼɅ: 
ܫ˅           ˎ.௠௔௫.˓˃˄ = ܵʒ ːˑˏ√͵ ∙ ሺ݊௪ − ͳሻ ∙ ˅ܷː = ͳͳʹ,ͷͳ ∙ √͵ ∙ ʹʹͲ = Ͳ,ʹͻ  ˍ(4.28) ;ܣ 

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

 
4.8.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 

 ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɜɵɛɢɪɚɟɦ ȼȽȽ-15-90/8000. 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬɵ ɢ ɫɪɚɜɧɢɦ ɢɯ ɫ ɩɚɫɩɨɪɬɧɵɦɢ ɞɚɧɧɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹ, 
ɱɬɨɛɵ ɨɤɨɧɱɚɬɟɥɶɧɨ ɟɝɨ ɩɪɢɧɹɬɶ: 
.˕.˃ܫ              = √ʹ ∙ ˑሺଷሻ˒ܫ ∙ ݁−బ,బయ𝑇˃.ˆ = √ʹ ∙ ͵Ͳ,͵͹ ∙ ݁− బ,బయబ,బరఱ = ʹʹ,Ͳͷ ˍʏ; (4.30) 

 
௞.˓˃˔чܤ               = ଶˑ˒ܫ ˍ˕ˑݐ) + ൯ˊ˓ݐ = ͵Ͳ,͵͹ଶ ∙ Ͳ,Ͳ͸ = ͷͷ,͵Ͷ ˍʏʹ · ˔; (4.31) 

 
ч˔˃˓ߚ               = ʹ√.˕.˃ܫ ∙ ˑሺଷሻ˒ܫ ∙ ͳͲͲ % = ʹʹ,Ͳͷ√ʹ ∙ ͵Ͳ,͵͹ ∙ ͳͲͲ % = ͷͳ,͵ %; (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 = ͳͲ,ͷ ˍʑ ܫ˓˃˄.௠௔௫ = ͸,͹ͻ ˍʏ ܫːˑˏ = ͺ ˍʏ  ܫ˒ˑ = ͵Ͳ,͵͹ ɤȺ ܫˑ˕ˍ = ͻͲ ˍʏ ܫ˖ˇ = ͺͷ,Ͳ ˍʏ ܫ˒˓.˔ˍ˅ = ʹ͵Ͳ ˍʏ ܤ௞.˓˃˔ч = ͷͷ,͵Ͷ ˍʏଶ ∙ ˏ௞.ːˑܤ ˔ = ʹͶ͵ͲͲ ˍʏଶ ∙ ч˔˃˓ߚ ˔ = ͷͳ,͵ % ߚːˑˏ = ͻͲ% 
 ȼ ɰɟɩɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɤ ɜɵɤɥɸɱɚɬɟɥɸ ȼȽȽ-15-90/8000 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ-1–15/8000ɍ3 ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ 
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«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 = Ͷ,Ͷ ˍʏ ܫːˑˏ = ͺ ˍʏ  ܫ˒ˑ = ʹͳ,ͷ͸ ˍʏ ܫ௠ = ͳͲͲ ˍʏ ܫ˖ˇ = ͷͶ,ͻͳ ˍʏ ܫ˒˓.˔ˍ˅ = ʹͷͲ ˍʏ ܤ௞.˓˃˔ч = ͳͺ,ͷͻ ˍʏଶ ∙ ˏ௞.ːˑܤ ˔ = ͵ͲͲͲͲ ˍʏଶ ∙ ˔ 
 
 Ʉɨɦɩɥɟɤɬɭɟɦ ɰɟɩɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɬɨɤɚ ɢ 
ɧɚɩɪɹɠɟɧɢɹ. ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɬɢɩɚ Ɍɒ-15ɏɅɁ, ɩɪɨɢɡɜɟɞɟɧɧɵɟ 
ɩɪɟɞɩɪɢɹɬɢɟɦ ɈȺɈ "ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ".  Ɍɚɤɠɟ 
ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ ɬɢɩɚ ɁɇɈɅɉ-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-15ɏɅɁ ːܷˑˏ = ͳͲ,ͷ ˍʑ ːܷˑˏ = ͳͷ ˍʑ ܫ˓˃˄.௠௔௫ = ͸,͹ͻ ˍʏ ܫːˑˏ = ͺ ˍʏ  ܤ௞.˓˃˔ч = ͷͷ,͵Ͷ ˍʏଶ ∙ ˏ௞.ːˑܤ ˔ = ͹͸ͺͲͲ ˍʏଶ ∙ ˔ 
 
Ɍɚɛɥɢɰɚ 4.14 – Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ˒ܷˈ˓˅, ˍʑ ˅ܷ˕ˑ˓ˋч, ˍʑ ܷˏ˃ˍ˔.˓˃˄, ˍʑ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 

10,5 0,1/√͵ 24 0,5 
 
 Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɪɟɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɦɟɧɹɟɦ 
Ɉɉɇ-15/17,5/10/900 (III) ɍɏɅ3, ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.15. 
 
Ɍɚɛɥɢɰɚ 4.15 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ːܷˑˏ, ˍʑ ːܷ˃ˋ˄., ˍʑ ܫːˑˏ, ʏ ʡˑˍ ˅ˊ˓ы˅ˑ˄ˈˊˑ˒˃˔ːˑ˔˕ˋ, ˍʏ 

15 15,2 650 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 
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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 ːܷˑˏ = ʹʹͲ ˍʑ ːܷˑˏ = ʹʹͲ ˍʑ ܫ˓˃˄.௠௔௫ = Ͳ,ͶͶʹ ˍʏ ܫːˑˏ = ͵,ͳͷ ˍʏ  ܫ˒ˑ = ͳ͸,ͻͻ ˍʏ ܫ௠ = ͷͲ ˍʏ ܫ˖ˇ = Ͷͺ,ͲͶˍʏ ܫ˒˓.˔ˍ˅ = ͳʹͷ ˍʏ 
 
 Ⱦɥɹ ɫɟɬɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ. ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɬɢɩɚ ɌɈȽɎ-220ɍɏɅ1 ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 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௞.˓˃˔ч = ͳ͹,͵ͳ ˍʏଶ ∙ ˏ௞.ːˑܤ ˔ = ͳͺ͹ͷ ˍʏଶ ∙ ˔ 
 
Ɍɚɛɥɢɰɚ 4.18 – Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ˒ܷˈ˓˅, ˍʑ ˅ܷ˕ˑ˓ˋч, 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˓ы˅ˑ˄ˈˊˑ˒˃˔ːˑ˔˕ˋ, ˍʏ 

220 146 650 40 
  

Ʉɨɦɩɥɟɤɬɭɟɦ ɞɜɟ ɨɬɯɨɞɹɳɢɟ ɥɢɧɢɢ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɦ ɡɚɝɪɚɞɢɬɟɥɟɦ ɬɢɩɚ 
ȼɁ-630-0,25ɍȾ-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. 
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 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-655/110-32: 
 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 ɌȾɇɋ-50000/220-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 10,5 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: 

 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ 
ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 

 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 
ɡɚɦɵɤɚɧɢɣ; 

 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
ɩɪɢ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 

 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ 
ɧɚ ɡɟɦɥɸ (ɌɇɁɇɉ); 

 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 
220 ɤȼ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220 ɤȼ. 
 
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 = ʹͺͲͳ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ:𝜂ʡʡ = ͵ͲͲͲ/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 ∙ ʹͺͲͳ = ͳͶͲ,Ͳͷ ʏ; (5.1) 

 
ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;   𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 

ʠʟ.଴ܫ  ൒ Ͳ,ͳͷ ∙ ːܫ = Ͳ,ͳͷ ∙ ʹͺͲͳ = ͶʹͲ,ͳͷ  ʏ;   (5.2) 
  

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.ʝ = Ͷʹͷ 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

 
ɝɞɟʙʏʞ = 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; 

 
ʛʏʙʠܫ  = ′′ௗݔ′̂′ܧ ∙ ʜܫ = ͳ,ͳ͵Ͳ,͵ ∙ ʹͺͲͳ = ͳͲͷͷͲ,Ͷ͵ ʏ; 

 
(5.4) 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.3): 
ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳͲͷͷͲ,Ͷ͵ = ͳͲͷͷ,ͲͶ͵ ʏ; 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 

ʡܭ  > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ = ͳͲͷͷ,ͲͶ͵ ∙ ʹͳͲͷͷͲ,Ͷ͵ = 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  = ʠʟ.଴ʙʡܫ = Ͳ,ͳͷ ∙ ͵,ːͲܫ = Ͳ,ͷ ∙  ː; (5.6)ܫ

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 

ܤ  ൒ ʠʟ.଴ʙʡܫ = Ͳ,ͳͷ ∙ ͵,ːͲܫ = Ͳ,ͷ ∙  ː;  (5.7)ܫ

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5Iɧ(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 = ͸ ∙ ʹͺͲͳ = ͳ͸ͺͲ͸ 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.ሻɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ (5.8): 
 

 ʠܷʟ ൒ ʙʜʙʑ ∙ ͳ݊ʡʜ ∙ ଴ܷ Эʚ.ʠʡ = ͳ,ͷͲ,ͻͷ ∙ ͳ ∙ ʹ͸ͷ,ͻͷଵ଴,ହ√ଷ∙బ,భయ
= ʹ,͵ͳ ʑ; (5.8) 

 
ɝɞɟʙʜ = 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: ଴ܷଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 9,0ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ଴ܷଶீ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
0,5ɫ, ɤɨɬɨɪɚɹ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ଴ܷீ ɫ ɭɫɬɚɜɤɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5ɫ  ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ 
ɩɨɥɟɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɜɵɤɥɸɱɚɬɟɥɹ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ 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 ɭɫɬɚɜɤɨɣͳ,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 = ʹͲ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

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͹ͷ; (5.14) 

 
ɝɞɟ  ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ଶʞʢʠʙܫ  = Ͳ,ͳ͹ͷ ∙ ʜܫ = Ͳ,ͳ͹ͷ ∙ ʹ,ͺͲͳ = Ͳ,Ͷͻ ˍʏ; (5.15) 
 

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

 
ʓʝʞݐ  = ͵ͲͲ,ͳ͹ͷଶ ≈ ͻͺͲ ˔; (5.16) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

 
ʠʟݐ  = ͵Ͳሺܫ∗ଶሻଶ ; (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 0,74 0,61 0,49 0,37 0,24 0,21 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 55 80 125 220 500 700 
 
ɏ-ɤɚɂ.Ɉ. 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. = 30 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: 
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ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ ɧɚ 
ɲɢɧɚɯ ȼɇ 

 
.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,͵ ∙ ሺʹͶʹͳͲ,ͷሻଶ = ͳͷͻ,͵͸ ʝˏ; 
 

(5.20) 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɨ, ɩɪɢɜɟɞɟɧɧɨɟ 
ɤ ɫɬɨɪɨɧɟ ȼɇ: 

 
 ܺଶ˅ː = ܺௗ ′′ ∙ ሺ ˅ܷːːܷːሻଶ = Ͳ,͵ ∙ ሺʹͶʹͳͲ,ͷሻଶ = ͳͷͻ,͵͸; 

 
(5.21) 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 

 ܺʡ = ˍܷ%ͳͲͲ ∙ ܵ˄ܵːˑˏ = ͳͲ,ͷͳͲͲ ∙ ͷͳͷͲ = Ͳ,ͳͲ͹;  (5.22) 

   
.ଶʠ.ʖ∗ܫ  = ͳͳ,͵ ⋅ ʹ ∙ ሺͳͷͻ,͵͸ + Ͳ,ͳͲ͹ + Ͳ,Ͳ͵Ͷሻ = Ͳ,ͲͲʹͶͳ ˑ. ˈ;  

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 

.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ˅ܷːːܷː = Ͳ,ͲͲʹͶͳ ∙ ʹ ∙ ʹͶʹͳͲ,ͷ = Ͳ,ͳͳͳ ˑ. ˈ;  (5.24) 

 
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 = = ͳͳ,͵ ⋅ ʹ ∙ ሺͳͷͻ,͵͸ + Ͳ,ͳͲ͹ + Ͳ,Ͳ͵Ͷሻ = Ͳ,ͲͲʹͶͳ ˑ. ˈ; 

 

(5.25) 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
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.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ˅ܷːːܷː = Ͳ,ͲͲʹͶͳ ∙ ʹ ∙ ʹͶʹͳͲ,ͷ = Ͳ,ͳͳͳ ˑ. ˈ;  
 

(5.26) 

ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ 
ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 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 ∙ ͳʹͳ,͸͹ + Ͳ,ͺʹ ∙ ͶͲ,͸͵ = = ͳͳ͵,ͷͻʝˏ; (5.27) 

 
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 ∙ ͷͳͷͲ + Ͳ,ͺʹ ∙ ͷͳʹ͵Ͳଶ ∙ ͶͲ,͸͵ = Ͳ,ͳͳ; (5.28) 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 

 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳͳ ∙ ʹ,ͳ͸ = Ͳ,ʹͶ ʝˏ; (5.29) 
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ɝɞɟܼ˄ = ௎మ˄ௌʜʒ = ଵ଴,ହమହଵ = ʹ,ͳ͸. 
 

ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 

 ܼଵ஼ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ʹͶ ∙ ଷ଴଴଴ହଵ଴,ହ଴,ଵ = ͳ,͵͹ ʝˏ; (5.30) 

 
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 ∆ܼ = ͶͲ 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√͵ ∙ ʹͺͲͳ = ʹ,ͳ͸ ʝˏ; 
 

(5.31) 

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  = ଶ∙ூʑ.ʜʝʛூʑ.ʤ.ʤ. − Ͳ,ͻͷݔௗ = ʹ ∙ ʹ,ʹͳ − Ͳ,ͻͷͳ,ͳ͵ = ͵,Ͳ͹; (5.32) 

 
ɝɞɟܫʑ.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; (5.33) 

 
𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺ͹Ͳ,ͻͷ ∙ ʹ,ͷ = Ͳ,͵͸͸; (5.34) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸ͺ,ͷ͵°. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ ʖூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,͵ͺͳ,ͳ = Ͳ,͵ͷ ˑ. ˈ;  (5.35) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͷ ∙ ͳͲ,ͷଶͷͳ = Ͳ,͹͸ ʝˏ;  (5.36) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,͹͸ ∙ ͵ͲͲͲ/ͷͳͲͷͲͲ/ͳͲͲ = Ͷ,͵Ͷ ʝˏ; (5.37) 

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

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

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

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

 

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͹ ∙ ʹͺͲͳ = ʹͻͻ͹,Ͳ͹ ʏ; (5.38) 

 
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. 
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ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
 

ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ͳ ∙ ʹͺͲͳ = ͵Ͳͺͳ,ͳ  ʏ; 
 

(5.39) 

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) ɞɥɢɬɟɥɶɧɨ 250 1200 450 340 280 160 80 3 

 
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: 
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ଵʝʡʠܫ  = ͳ,ͷ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,ͷ͵ ∙ ʜʝʛܫ = ͳ,ͷ͵ ∙ ʹͺͲͳ = Ͷʹͺͷ,ͷ͵ʏ; (5.40) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ʒܷ < 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 

 ʠܷʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳͲͷͲͲͳ,Ͳ͵ ∙ ͳͲͲ,Ͳ = ͸ͻ,͵ʹ ʑ. (5.41) 

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.2.7 Ɂɚɳɢɬɚ 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 ∙ ʑܭʜʝʛ.ʟܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙ ͻ͵Ͳ = ͻͻͷ, 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 ∙ ͻ͵Ͳ = ͳͲʹ͵ 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 
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Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɋ ∞ 250 180 160 120 90 72 45 20 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

 
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 ∙ ͻ͵Ͳ = ʹͲͺ͵,ʹ ʏ; (5.44) 

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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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 
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 7000 ɱɟɥɨɜɟɤ. ɉɪɢɫɜɚɢɜɚɟɬɫɹ I ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ, ɬɚɤ ɤɚɤ 
ɱɢɫɥɟɧɧɨɫɬɶ ɥɸɞɟɣ ɛɨɥɟɟ 3000. ˖ܰ˔˕ = ͳ͵͵ ʛʑ˕, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ III ɤɥɚɫɫɭ ɫɨɨɪɭɠɟɧɢɹ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɜɵɫɨɬɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ 55-60 ɦ, Ƚɪɭɧɬ ɨɫɧɨɜɚɧɢɹ - ɝɪɚɧɢɬ ɢ 
ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɟ ɫɥɚɧɰɵ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɞɭɫɦɨɬɪɟɧ II  
ɤɥɚɫɫ. 

ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ Ɍɨɦɦɨɬɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɛɭɞɟɬ ɨɬɧɨɫɢɬɶɫɹ ɤ I ɤɥɚɫɫɭ 
ɫɨɨɪɭɠɟɧɢɣ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɪɚɫɯɨɞɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,1%. 
 
 6.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ߘ ʒʒʞ ɩɪɢɧɢɦɚɟɦ ɜɟɥɢɱɢɧɭ, 
ɜɵɱɢɫɥɟɧɧɭɸ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʒʞߘ  = ʜʞʢߘ + ℎ௦; (6.1) 

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

ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ݇௪ ∙ ௪ܸ ଶ ∙ ݃ܮ ∙ ݀ ∙ ߙݏ݋ܿ = ʹ,Ͷ͸ ∙ ͳͲ−଺ ∙ ʹͶଶ ∙ ͳͶ͹Ͳͻ,ͺͳ ∙ ʹ͹,ͷ ∙ = °Ͳݏ݋ܿ Ͳ,ͲͲ͹͹ʹˏ; (6.3) 

 
ɝɞɟ݇௪ − ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (6.4); ௪ܸ = ʹͶ ˏ ˔⁄ − ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ; 



58 
 

ܮ = ͳͶ͹Ͳˏ − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ;  ߙ = Ͳ° − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɜɟɬɪɚ; ݀ − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ ɩɨ 
ɮɨɪɦɭɥɟ (6.5) 
 ݇௪ = ͵ ∙ ሺͳ + Ͳ,͵ ௪ܸሻ ∙ ͳͲ−଻ = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ʹͶሻ ∙ ͳͲ−଻ = = ʹ,Ͷ͸ ∙ ͳͲ−଺ ˏ ˔⁄ ;  

(6.4) 
 ݀ = НПУߘ − ʹДНȺߘ = ͵ʹͻ − ʹ͹Ͷʹ = ʹ͹,ͷ ɦ; (6.5) 

 
Ɉɩɪɟɞɟɥɢɬɶ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
ȼɵɱɢɫɥɢɬɶ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ g∙𝐿௏𝑊మɢ ௚∙௧௏𝑊, ɝɞɟ t − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ 

ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (t = 6 ɱ = 21600 ɫ). 
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∙𝐿௏𝑊మɢ ௚∙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: 
 𝜆̅ = ݃ ∙ ܶ̅ଶʹߨ = ͻ,ͺͳ ∙ ʹ,͹͸ ଶʹ ∙ ͵,ͳͶ = ͳͳ,ͺͻ ɦ; (6.6) 

 
ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ: 

 ݀ > Ͳ,ͷ𝜆ௗ; (6.7) 
 ʹ͹,ͷ > Ͳ,ͷ ∙ ͳͳ,ͺͻ; 
 ʹ͹,ͷ > ͷ,ͻͷ; 
 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ̅ ∙ ʙ𝑖 = ʹ,Ͳͻ ∙ ͳ,Ͳ͸ = ʹ,ʹͳ ɦ; (6.8) 

 
ɝɞɟ ʙ𝑖 = ʹ,Ͳͻ − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɡɧɚɱɟɧɢɹ 

௚∙𝐿௏𝑊మ. 
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ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ 
ɩɥɨɬɢɧɵ ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ% = ͳ ∙ Ͳ.ͻ ∙ ͳ,ͷ ∙ ͳ,ʹ ∙ ʹ,ʹͳ = = ͵,ͷͺ ˏ;  
(6.9) 

 
ɝɞɟ݇௥ = ͳ ˋ ݇௣ = Ͳ,ͻ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ;  ݇௦௣ = ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɨɬɤɨɫɚ ܿ݃ݐ𝜑=2;  ݇௥௨௡ = ͳ,ʹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ 𝜆𝑑̅̅̅̅ℎభ% = ͷ,͵ͺ ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ. 
 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ = Ͳ,ͲͲ͹͹ʹ + ʹ,ʹͳ + Ͳ,ͻͶ = ͵,ͳͷ ˏ; (6.10) 
ʒʒʞߘ  = ʜʞʢߘ + ℎ௦ = ͵͵Ͳ + ͵,ͷͺ = ͵͵͵,ͷͺ ˏ. (6.11) 

 
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˓ = ͷ ∙ ͳͲଽͶ ∙ ʹͷͻʹͲͲͲ = Ͷͺʹ,ʹͷ ˏଷ̝ ; (6.8) 

 ܳˆ˃ = ˆܰ˃ͻ,ͺͳ ∙ ˅ˑ˒ܪ ∙ 𝜂 = ͶͶ͵͵͵ͻ,ͺͳ ∙ ͷͲ,ͳ ∙ Ͳ,ͺͺʹ = ͳͲʹ,͵ ˏ͵ ˔⁄ ; (6.9) 

 ܳ˓ = ܳ௠௔௫ − ሺ݊ − ͳሻ · ܳʒʏ − ܳ˃˅ = = ͳʹ͸Ͳ − ሺ͵ − ͳሻ · ͳͲʹ,͵ − Ͷͺʹ,ʹͷ = ͹͵͵,ͻ ˏଷ ˔ .⁄ ; (6.10) 

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

n–ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ. 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 

 ʑ = ொ˓௤˅ = ଻ଷଷ,ଽ ଷଵ,ଷହ = ʹ͵,Ͷͳ ˏ; (6.11) 

 
ɝɞɟݍ˅ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ: 
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˅ݍ = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ʹͷ,Ͳͺ = ͵ͳ,͵ͷ ˏଶ ˔⁄ ; (6.12) 

 
ɝɞɟ ݍ˓ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. 
˓ݍ  = [ℎߥ] ∙ ℎʜʐ = Ͷ ∙ ͸,ʹ͹ = ʹͷ,Ͳͺ ˏଶ ˔⁄  ; (6.13) 

 
ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ∇ʜʐ = ݂ሺܳʜʐሻɩɪɢ ܳˑ˔ː.௠௔௫; [ߥℎ]  − ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɦɚɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 
ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɸɬ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ: 
 ʑ = ܾ ∙ ݊ = ͸ ∙ Ͷ = ʹͶ ˏ; (6.14) 
 
ɝɞɟ ݊ = Ͷ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ;  ܾ = ͸ ˏ 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.˓˃˔ч𝜎ː ∙ 𝜎௡ ∙ ݉ ∙ ܤ ∙ √ʹ݃ቇమయ = ( ͹͵͵,ͻ ͳ ∙ Ͳ,ͻ ∙ Ͳ,Ͷͻ ∙ ʹͶ ∙ √ʹ ∙ ͻ,ͺͳ)మయ = = ͷ,ͺ͵ ˏ;          (6.15) 

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

= ቆ ͹͵͵,ͻͲ,Ͷͻ ∙ Ͳ,ͻ ∙ ͳ ∙ ʹͶ ∙ √ʹ ∙ ͻ,ͺͳቇʹ͵ = ͸,ʹͷ ˏ; (6.16) 
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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,͹ + ሺͶ − ͳሻ ∙ Ͳ,ͶͷͶ ∙ ͷ,ͺ͵͸ = Ͳ,ͻ;         (6.17) 

 
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             = ଴ଶܪ − ߙ ଴ܸଶʹg = ͸,ʹͷ − ͳ,ͳ ∙ Ͳ,͵ʹଶʹ ∙ ͻ,ͺͳ = ͸,ʹͷ ˏ, (6.18) 

            ଴ܸ = ܳ˓ሺ∇ʜʞʢ − ∇ʓʜʏሻሺʑ + ሺ݊ − ͳሻߜʐሻ = = ͹͵͵,ͻሺ͵ʹͻ − ʹ͹ͶሻሺʹͶ + ሺͶ − ͳሻ ∙ ͵ሻ = Ͳ,͵ʹ ˏ ˔⁄ ;  
 

(6.19) 

 
ɝɞɟ ߜʐ = ͵ ˏ − ɬɨɥɳɢɧɚ ɛɵɤɚ. 
 Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
            ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͵ʹͻ − ͹ = ͵ʹʹ ˏ; (6.20) 
 
ɝɞɟ ܪ˔˕ = ͹ ˏ − ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ, ɛɥɢɠɚɣɲɢɣ ɤ H ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 

Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ܪ˔˕ = ͵ʹʹ + ͳ,͸ ∙ ͹ = ͵͵͵,ʹ ˏ . (6.21) 

 
ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ – 

ɧɚɢɛɨɥɶɲɭɸ ɢɡ:∇ȽȻɉ = ͵͵͵,ͷͺ ɦ, ∇ȽȻ = ͵͵͵,ʹˏ. 
Ɂɚ ɨɬɦɟɬɤɭ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ:ߘʒʐ = ͵͵͵,ͷͺ ˏ. 
6.1.5 ɉɪɨɜɟɪɤɚ ɩɪɨɩɭɫɤɚ ɩɪɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 

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

= ( ͺͶͶ,ͳͷͳ ∙ Ͳ,ͻ ∙ Ͳ,Ͷͻ ∙ ʹͶ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷଶ/ଷ = ͸,ͺ͹ ˏ;     (6.22) 

 ܳ˓.˒ˑ˅ = ܳ௠௔௫.˒ˑ˅ − ሺ݊ − ͳሻ ∙ ܳˆ˃ − ܳ˃˅ = ͳͷ͵ͳ − ሺ͵ − ͳሻ ·  · ͳͲʹ,͵ − ͷ ∙ ͳͲଽͶ ∙ ʹͷͻʹͲͲͲ = ͺͶͶ,ͳͷ ˏଷ ˔ ,⁄  
(6.23) 

.˅଴ଶ˒ˑܪ   = ( ொ˓.˒ˑ˅௠∙𝜎ː∙𝜎𝑛∙஻∙√ଶ௚)మయ = ቀ ଼ସସ,ଵହ଴,ସଽ∙଴,଼଼∙ଵ∙ଶସ∙√ଶ∙ଽ,଼ଵቁమయ = ͸,ͻ͹ ɦ; (6.24) 

 𝜎ː = ͳ − Ͳ,ʹ ∙ ˖ߦ + ሺ݊ − ͳሻ ∙ ଴݊ߦ ∙ ଴ଵܾܪ = ͳ − Ͳ,ʹ ∙ ∙ Ͳ,͹ + ሺͶ − ͳሻ ∙ Ͳ,ͶͷͶ ∙ ͸,ͺ͹͸ = Ͳ,ͺͺ; 
 
 
 

(6.25) 
 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒ܪ   = ˅଴ଶ˒ˑܪ − 𝛼𝜈బ˒ˑ˅మଶg = ͸,ͻ͹ − ଵ,ଵ∙଴,ସ଺మଶ∙ଽ,଼ଵ = ͸,ͻ͸ ˏ; (6.26) 

  ଴ܸ˒ˑ˅ = ܳ˓.˒ˑ˅(ߘʣʞʢ − ܤ)ʓʜʝ൯ߘ + (݊ − ͳ൯ ∙ ʐ൯ߜ = 

= ͺͶͶ,ͳͷሺ͵͵Ͳ − ʹ͹ͶሻሺʹͶ + ሺͶ − ͳሻ ∙ ͵ሻ = Ͳ,Ͷ͸ ˏ̝ ; (6.27) 

 
 Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
  ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͵ʹʹ + ͸,ͻ͸ = ͵ʹͺ,ͻ͸ ˏ.  (6.28) 
 

Ɍɚɤ ɤɚɤ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ˓ = ͵ʹͺ,ͻ͸  ɦ, ɧɢɠɟ ɢɫɯɨɞɧɨɣ ɨɬɦɟɬɤɢ ߘʣʞʢ = ͵͵Ͳ ˏ, ɬɨ ɩɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ߘʣʞʢ = ͵͵Ͳ ˏ. 
 

 
 

6.1.6 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ 
 

 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɫɯɟɦɟ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ. ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ =  ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ ˕˔ܪ
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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. 

ȼɵɱɢɫɥɟɧɧɵɟ  ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 
 
Ɍɚɛɥɢɰɚ 6.1 – Ɍɚɛɥɢɰɚ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ ɩɪɢ 6=˕˔ܪ ɦ 

№ ɬɨɱɤɢ x y x*  y*  
1 0 0,126 0,000 0,882 
2 0,1 0,036 0,700 0,252 
3 0,2 0,007 1,400 0,049 
4 0,3 0,000 2,100 0,000 
5 0,4 0,006 2,800 0,042 
6 0,5 0,027 3,500 0,189 
7 0,6 0,060 4,200 0,420 
8 0,7 0,100 4,900 0,700 
9 0,8 0,146 5,600 1,022 
10 0,9 0,198 6,300 1,386 
11 1 0,256 7,000 1,792 
12 1,1 0,321 7,700 2,247 
13 1,2 0,394 8,400 2,758 
14 1,3 0,475 9,100 3,325 
15 1,4 0,564 9,800 3,948 
16 1,5 0,661 0,000 0,882 

 
Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
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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 ∙ ͹͵͵,ͻଶ͵͵ଶ ∙ ͻ,ͺͳయ = ͵,ͺͳˏ , (6.29) 

 
ɝɞɟ ߙ = ͳ,ͳ − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ 

ɉɟɪɜɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 
ɩɪɢɛɥɢɠɟɧɢɣ: 

 hୡଵ′ = ௖𝜑ݍ ∙ √ʹ݃ ∙ ሺ∇ʜʞʢ − ∇ʓʜʝ − hୡଵ′ ሻ = ʹʹ,ʹͲ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺ͵ʹͻ − ʹ͹Ͷ − Ͳሻ = Ͳ,͹ͷ;                                                                                                                     ሺ͸.͵Ͳሻ  
௖ݍ  = ܳˑ˔ː.˓˃˔чܤ஻ = ͹͵͵,ͻ͵͵ = ʹʹ,ʹ ˏଶܿ ,  

 
ɍɬɨɱɧɢɦ ɜɟɥɢɱɢɧɭ ɩɟɪɜɨɣ ɫɨɩɪɹɠɟɧɧɨɣ ɝɥɭɛɢɧɵ: 
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hୡଵ′ = ௖𝜑ݍ ∙ √ʹ݃ ∙ ሺ∇ʜʞʢ − ∇ʓʜʝ − hୡଵ′ ሻ = 

 = ଶଶ,ଶ଴,ଽ∙√ଶ∙ଽ,଼ଵ∙ሺଷଶଽ−ଶ଻ସ−଴,଻ହሻ  = Ͳ,͹͸;     (6.31) 

 
ȼɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ: 
 hୡ′′ = hୡଵ′ʹ ∙ ቌ√ͳ + ͺ ∙ ቆ hˍ˓h˔ଵ′ቇଷ − ͳቍ = Ͳ,͹͸ʹ ∙ ቌ√ͳ + ͺ ∙ (͵,ͺͳͲ,͹͸)ଷ − ͳቍ = = ͳͳ,͹͵ ˏ;       (6.32) 
 
Ɉɩɪɟɞɟɥɢɦ ɬɢɩ ɩɪɵɠɤɚ: 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͳͳ,͹͵  ˏ > ℎʜʐ = ͸,ʹ͹ ˏ, ɬɨ ɢɦɟɟɦ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ. 

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

ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ.  
Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨɫɨɡɞɚɬɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ 

ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ.  
ɉɪɢɦɟɧɢɦ ɝɚɲɟɧɢɟɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɧɨɫɤɚ ɬɪɚɦɩɥɢɧɚ. 
 
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: 
            ℎ = ∇ʜʞʢ − ∇ʞʝʓ = ͵ʹͻ − ʹ͹ͳ = ͷͺ ˏ; (6.33) 
 
 Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
           ∇ʞʝʓ = ∇ʓʜʏ − ͵ = ʹ͹Ͷ − ͵ = ʹ͹ͳ ˏ; (6.34) 
 
 ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬɵ ɞɥɹ n=0,1: 
 ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 
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′௡ܤ             = ℎ√ 𝜌˄𝜌ೢ · ሺͳ − ݊ሻ + ݊ · ሺʹ − ݊ሻ − ଵߙ ;  
(6.35) 

 
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  = ௡ߛ · ℎ݃ݐ𝜑 · ቀ 𝜌˄𝜌ೢ + ݊ − ଵቁߙ ; (6.36) 

 
ɝɞɟ ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɩɥɨɬɢɧɵ, ߛ௡ = ͳ,ʹͷɞɥɹ I ɤɥɚɫɫɚ; ݃ݐ𝜑 = Ͳ,͹ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ 
ɝɪɚɧɢɬɚ. 
 ȼ ɬɚɛɥɢɰɟ 6.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɟɥɢɱɢɧɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ. Ƚɪɚɮɢɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.2. 
 
Ɍɚɛɥɢɰɚ 6.2 –Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ݊ ܤூ˒, ɦ ܤூ˒ூ, ɦ 

0 42,1 50,9 
0,1 42,6 48,3 
0,2 43,5 46,0 
0,3 44,6 43,9 
0,4 46,1 42,0 
0,5 48,2 40,3 
0,6 50,9 38,7 
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Ɋɢɫɭɧɨɤ 6.2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ 

 
Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ ݊ = Ͳ,ʹͺ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ 

ɩɥɨɬɢɧɵ ɪɚɜɧɚ ܤ˒ = ͶͶ ˏ, ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɨɜ, ɩɪɢɧɢɦɚɸ 
ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ܤ˒ = ͶͶ 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 = ͸ + ͵ = ͻ ˏ . (6.37) 

 
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 3ɦ.  

ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 1 ɦ.  
Ƚɥɭɛɢɧɚ ɢ ɲɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ – 0,5 ɦ.  
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɚɬɜɨɪɚɦɢ ɩɪɢɧɢɦɚɟɦ 1,5 ɦ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 

ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ 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. ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 14ɦ. Ɉɞɧɭ 
ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɩɪɨɟɤɬɢɪɭɟɦ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ 
ɩɥɨɬɢɧɵ. Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ 
ɭɫɬɪɚɢɜɚɟɦ ɝɚɥɟɪɟɸ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɢɡ ɪɚɡɦɟɪɵ 
ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢɧɢɦɚɟɦ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ 
3ɯ3,5ɦ. Ƚɚɛɚɪɢɬɵ ɞɥɹ ɫɦɨɬɪɨɜɵɯ ɝɚɥɟɪɟɣ ɩɪɢɧɢɦɚɟɦ 2ɯ2,5ɦ.  

Ɍɚɤ ɠɟ ɜ ɩɥɨɬɢɧɟ ɢɦɟɸɬɫɹ ɝɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ 
ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ 
ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ  ɪɨɞɚ  ɤɨɦɦɭɧɢɤɚɰɢɣ. 

 
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            = ˊܪ∆ · ௠.˓ˍܬ௡ߛ = ʹͻ,ͷͷ ⋅ ͳ,ʹͷͳͷ = ʹ,Ͷ͸ ˏ; (6.38) 

 
ɝɞɟ ߛ௡ = ͳ,ʹͷ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ∆ܪˊ = ʹͻ,ͷͷ ˏ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ; ܬˍ˓.௠ =  ͳͷ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɞɥɹ ɫɤɚɥɶɧɵɯ 
ɝɪɭɧɬɨɜ. ߜˊ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 3 ɦ. 
௔௦ܪ  = Ͳ,͵ ∙ ௠௔௫ܪ = Ͳ,͵ ∙ ͷͲ,ͳ = ͳͷ,Ͳ͵ ˏ; (6.39) 
 
ɝɞɟܪ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: 
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௠௔௫ܪ = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ͵ʹͻ − ʹ͹ͻ,͸ͷ = Ͷͻ,͵ͷ ˏ; (6.40) 
 
 ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ: 
ˊܪ∆  = ௠௔௫ܪ − ௔௦ܪ = Ͷͻ,͵ͷ − ͳͷ,Ͳ͵ = ͵Ͷ,͵ʹ ˏ; (6.41) 
 
 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ˊ = ሺͲ,ͳͲ ÷ Ͳ,ʹͷሻ ∙ ˒ܤ = ሺͲ,ͳͲ ÷ Ͳ,ʹͷሻ ∙ ͶͶ = Ͷ,Ͷ ÷ ͳͳˏ;  (6.42) 
 
ɝɞɟ ܤ௡ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 ɉɪɢɧɢɦɚɟɦ ݈ˊ = Ͷ,ͷ ˏ 
 Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ: 
 ℎˊ = Ͳ,͸ ∙ ௗܪ = Ͳ,͸ ⋅ ሺ͵ʹͻ − ʹ͹͹,Ͷͷሻ = ͵Ͳ,ͻ͵ ˏ;  (6.43) 
 
 Ⱦɪɟɧɚɠ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɨɦ 200 ɦɦ ɫ ɲɚɝɨɦ 3 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɚɠɧɵɦɢ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ ɩɪɢɧɢɦɚɟɦ 6 
ɦ. Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ: 
 ℎˇ˓ = Ͳ,͸ ∙ ℎˊ˃˅ = Ͳ,͸ ⋅ ͵Ͳ,ͻ͵ = ͳͺ,ͷ͸ ˏ,  (6.44) 
 

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 ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad:  ܵ˒ˎ = ͳʹͺͲ ˏଶ, ܵ˄ = ͳͶ͹Ͷ ˏଶ. ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ 
ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 G˒ˎ = S˒ˎ ∙ b ∙ ɀ˄b + Ɂ˄ =   ͳʹͺͲ ∙ ͸ ∙ ʹͶ͸ + ͵ = ʹͲͶͺͲ ˍʜˏ ;   (6.45) 

 
ɝɞɟ ܵ˒ˎ = ͳʹͺͲˏଶ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; 
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ܾ = ͸ ˏ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߜ˄ = ͵ ˏ − ɬɨɥɳɢɧɚ ɛɵɤɚ; ߛ˄ –  ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ 
 Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɬɚɤɠɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɫ 
ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCad: 
 ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɚ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
 G˄ = S˄ ∙ Ɂ˄ ∙ ˄ߩ ∙ ݃b + Ɂ˄ = ͳͶ͹Ͷ ∙ ͵ ∙ ʹͶ͸ + ͵ = ͳͳ͹ͻʹ ˍʜˏ ; (6.46) 

 
ɝɞɟ ܵ˄ = ͳͶ͹Ͷˏଶ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ.  ߜ˄ = ͵ ˏ − ɬɨɥɳɢɧɚ ɛɵɤɚ;  ߩ˄ = ʹͶͲͲ ˍˆ ˏଶ − ⁄ ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 Qˊ ≈ Ͳ,Ͳͷͷ ∙ f ଵ,ହ ∙ g =  Ͳ,Ͳͷͷ ∙ ͷͳଵ,ହ ∙ ͻ,ͺͳ = ͳͻ͹ ˍʜ;  (6.47) 
 
ɝɞɟ ݂ − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 f = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ b = ሺ͵͵Ͳ − ͵ʹʹ + Ͳ,ͷሻ ∙ ͸ = ͷͳ   ˏଶ; (6.48) 
 
ɝɞɟ ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ 
 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɹɬ ɤ 1 ɩ.ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: 
 qˊ = Qˊୠ+δ˄ = ଵଽ଻଺+ଷ = ʹʹ ˍʜ ˏ⁄  . (6.49) 

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: 
 ܶ˅ = ʑߛ ∙ ʹʑଶܪ = ͳͲ ∙ ͷͺଶʹ = ͳ͸ͺʹͲ ˍʜ; 

 
(6.50) 

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

 

ʜܶʐ = ʑߛ ∙ ʹʜଶܪ = ͳͲ ∙ ͸,Ͷͷଶʹ = ʹͲͺ ˍʜ ˏ⁄ ; (6.51) 
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ɝɞɟ ܪʜ = ∇ʜʐ௠𝑖௡ − ∇˒ˑˇ = ʹ͹͹,Ͷͷ − ʹ͹ͳ = ͸,Ͷͷ ˏ . 

 
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 = ͸,Ͷͷ ∙ ͶͶ ∙ ͳͲ = ʹͺ͵ͺ ˍʜ.          (6.52) 
 

 
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௡ = ͵ʹͻ − ʹ͹͹,Ͷͷ = ͷͳ,ͷͷ ˏ; (6.53) 
௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͷͳ,ͷͷ = ʹͲ,͸ʹ ˏ; (6.54) 
ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ͷͳ,ͷͷ = ͳͲ,͵ͳ ˏ; (6.55) 
 
 ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD. 
 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ: 
 ˗ܹ = ܵэ˒ ∙ ʑߛ = Ͷ͵ʹ ∙ ͳͲ = Ͷ͵ʹͲ ˍʜ. (6.56) 
 

6.4.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌            = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ːʹቁ = ͳͲ ∙ ͵ ∙ ଶ݃ݐ (Ͷͷ − ʹͲʹ) = ͳͶ,͹ ˍʜˏଶ ;   

(6.57) 
 
ɝɞɟ ːߛ = ͳͲˍʜ/ˏଷ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ  ℎː = ͵ˏ − ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ  𝜑ː = ʹͲ° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ: 
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ːܧ            = ː݌ · ℎːʹ = ͳͶ,͹ ∙ ͵ʹ = ʹʹ,Ͳͷ ˍʜ; (6.58) 

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

(6.59) 

 
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 + ɀˆ˓ ∙ ℎˆ˓ሻ ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ = = ሺͳͲ ∙ ͵ + ͳͺ,Ͳͷ ∙ ʹሻ ∙ ଶ݃ݐ (Ͷͷ − ͵͹ʹ) = ͳ͸,Ͷ͵ = ͳ͵,ͻ ˍʞ˃;  

(6.60) 

 
 ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ ̂ߛ ˓˅́ ˅ ɪɚɜɧɹɟɬɫɹ: 
ߛ̂  ˓˅́ ˅ = ɀˆ˓˔˖˘ − ሺͳ − nሻ ∙ ɀ˅ = ʹͺ − ሺͳ − Ͳ,ͲͲͷሻ ∙ ͳͲ = = ͳͺ,Ͳͷ ˍʜˏଷ ; (6.61) 

 
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͸ + ͳ͸,Ͷ͵ʹ = ͳͳ,ͻͷ ˍʜ ˏଷ⁄ ;  

(6.62) 
 
 ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ: 
′′˓ˆ.ʞ݌  = ߛ̂ ˓ ∙ ℎˆ˓ ∙ ଶ݃ݐ ቀͶͷ + 𝜑ˆ˓ʹ ቁ = ͳͺ,Ͳͷ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ + ͵͹ʹ) = = ͳͶͷ,ʹʹ ˍʞ˃;  

(6.63) 

 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ: 
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˔˃˒ܧ = ܵэ˒ = ˓ˆ˓ ∙ ℎˆ˓ʹ = ͳͶͷ,ʹʹ ∙ ʹʹ = ͳͶͷ,ʹʹ ˍʜ ˏଷ⁄  . (6.64) 

 
 6.4.7 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɟɬɧɨɦ 
ɫɥɭɱɚɟ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = ͳʹ ߛ˅ ∙ ℎଵ% ∙ ቆλୢߨ + ℎ଴ʹቇ = ͳʹ ∙ ͳͲ ∙ ʹ,ʹͳ ∙ (ͳͳ,ͺͻߨ + ͳ,ʹͻʹ ) = = Ͷͻ ˍʜ;  

(6.65) 

 
ɝɞɟ ℎଵ% = ʹ,ʹͳ ˏ − ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ;  λୢ̅̅ ̅̅ = ͳͳ,ͺͻ ˏ − ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 
 ℎ଴ = ߨ ∙ ℎଵ%ଶλୢ = ߨ ∙ ʹ,ʹͳଶͳͳ,ͺͻ = ͳ,ʹͻ ˏ;    (6.66) 

 
 Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɯɨɞɢɬɫɹ 
ɧɢɠɟ ɨɬɦɟɬɤɢ ɇɉɍ ɧɚ ɜɟɥɢɱɢɧɭ: 
௖ݕ            = 𝜆ʹ̅ߨ − ͵ͅ ℎଵ% = ͳͳ,ͺͻʹߨ − ͵ͅ ∙ ʹ,ʹͳ = ͳ͹,ͺͷ ˏ. (6.67) 

 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 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ.  
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 Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɨɩɪɟɞɟɥɟɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad. 
 
Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

Ɉɛɨɡɧɚɱ.ɫɢɥɵ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
ɋɢɥɚ, ɤɇ   Tʑʐ 1  16820 19,39 326139,8 Tʜʐ 1  208,0125 -3 -624,0 G˒ˎ 0,95  20480 -7,1 -138137,6 G˄ 0,95  11792 -10 -112024,0 W˅ˊ 1  2838 0 0,0 W˗ 1  4320 10,38 44841,6 ʔː 1,2  22,05 3,37 89,2 ʔ˒˃˔ 0,8  145,22 0,6 69,7 W˅ˑˎː 1  49 56,937 2789,9 qˊ 0,9  22 -23,86 -468,9 

ȿɚ 1,2  11,95 1,15 16,5 
 
 Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.) ɜɵɩɨɥɧɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 
 Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨̟ = − ௡ܤܰ + ͸∑ʛܤ௡ଶ = − ʹ͵ͷʹͲͶͶ + ͸ ∙ ͳʹʹ͸ͻʹͶͶଶ = −ͳͷͶ,͵ ˍʜ ˏଶ⁄ ;  

(6.68) 
 
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 = −ͳͷͶ,͵ ∙ Ͳଶ − ͳͲ ∙ ͷͺ ∙ ∙ ሺͳ − Ͳଶሻ = −ͷͺͲ ˍʜ ˏଶ⁄ ; (6.69) 

 
ɝɞɟ ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ −ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ; ݉௨ = ଵߙ   ;ଵߙ݃ݐ − ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ.  
 
 Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ ߙ݃ݐଵ = Ͳ 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = ሺͳͲ ∙ ͷͺ − ͳͷͶ,͵ሻ ∙ Ͳ = Ͳ ˍʞ˃; (6.70) 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͳͷͶ,͵ ∙ ሺͳ + Ͳଶሻ + (6.71) 
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+ͳͲ ∙ ͷͺ ∙ Ͳଶ = −ͳͷͶ,͵ ˍʜ ˏʹ ,⁄  

 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͷͺ = −ͷͺͲ ˍʜ ˏଶ⁄  ; (6.72) 

 
 Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ௡ܤܰ − ͸ · ∑ʛܤ௡ଶ = − ʹ͵ͷʹͲͶͶ − ͸ ∙ ͳʹʹ͸ͻʹͶͶଶ = −ͻͳͶ,ͺ ˍʜ ˏଶ⁄  ,  

(6.73) 

 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ሺͳ − ݉௧ଶሻ == −ͻͳͶ,ͺ ∙ Ͳ,ͺͳଶ − ͳͲ ∙ ͸,Ͷͷ ∙ ∙ ሺͳ − Ͳ,ͺͳଶሻ = −͸͸͵,Ͳ ˍʜ ˏଶ⁄  ,  
(6.74) 

 
ɝɞɟ ܪௗ௧ = ͸,Ͷͷ ˏ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; ݉௧ = ଶߙ݃ݐ = °ͻ͵݃ݐ = Ͳ,ͺͳ 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧൯ ∙ ݉௧ − (ͳͲ ∙ ͸,Ͷͷ + ሺ−ͻͳͶ,ͺሻ൯ ∙ Ͳ,ͺͳ = = ͹ͳ͵,Ͷ ˍʜ ˏଶ⁄  ,  

(6.75) 

 𝜎ʖ௧ = 𝜎௬௧ · ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ = −ͻͳͶ,ͺ ∙ ሺͳ + Ͳ,ͺͳଶሻ + +ͳͲ ∙ ͸,Ͷͷ ∙ Ͳ,ͺͳଶ = −ͳͷͳ͵ ˍʜ ˏʹ⁄  ,  
(6.76) 

 𝜎ଵ௧ = ௗ௧ܪ௪ߛ− = −ͳͲ ∙ ͸,Ͷͷ = −͸Ͷ,ͷ ˍʜ ˏଶ⁄ . (6.77) 

 
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; 
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݉௨, ݉௧ −  ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ 
ɫɟɱɟɧɢɹ; ܪௗ௨, ௗ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 6.4. 
 
Ɍɚɛɥɢɰɚ 6.4 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ 

ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

ɇɚɩɪɹɠɟɧɢɟ ˍʜ ˏଶ⁄  ɇɚɩɪɹɠɟɧɢɟ ˍʜ ˏଶ⁄  𝜎௨̟ -154,3 𝜎௬௧ -914,8 𝜎௫௨ -580 𝜎௫௧ -663,0 𝜏௫௬௨  0 𝜏௫௬௧  713,4 𝜎ଵ௨ -154,3 𝜎ଵ௧ -64,5 𝜎ଷ௨ -580 𝜎ଷ௧ -1513 
 

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 · ܴ௕; (6.78) 
 
ɝɞɟ ܴ௕ = ʹͺͲͲ ˍʜ ˏଶ⁄ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ(ɦɚɪɤɚ ȼ5) ߛ௡ = ͳ,ʹͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
II  ɤɥɚɫɫɚ; ߛ௟௖ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௖ = Ͳ,ͻ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ; 
 ܴ௕ ൒ ௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ௠௔௫|ߛ௖ = ͳ,ʹͷ ∙ Ͳ,ͻ ∙ ͳͷͳ͵ͳ = ͳ͹Ͳʹ,ͷ ˍʜˏଶ ; 
 ͳ͹Ͳͷ,ʹ ˍʜˏଶ ൑ ʹͺͲͲ ˍʜˏଶ ;                                                  
 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɟɥɢɱɢɧɚ ɝɥɚɜɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɤɥɚɫɫɚ 
ȼ5 ɫ ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲ ˍʜ ˏଶ⁄ , ɤɨɬɨɪɵɣ 
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ɧɟɨɛɯɨɞɢɦɨ ɭɥɨɠɢɬɶ ɜ ɡɨɧɟ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɫɠɢɦɚɸɳɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ, 
ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɩɪɢɜɟɞɟɧɧɨɦɭ ɜɵɲɟ ɭɫɥɨɜɢɸ. 
 ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௬௨ < Ͳ; (6.79) 
 −ͳͷͶ,͵ < Ͳ; 
 
 ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨;  (6.80)ܪ

 |−ͳͷͶ,͵ | ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͷͺ;                                                                                  
 ͳͷͶ,͵ ˍʜˏଶ ൒ ͳͶͷ 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˅ − ˗ܹ + ൯ˊݍ ∙ 𝜑݃ݐ + ʔː ∙ ′௖ߛ + ܿ ∙ пܤ = = ሺͳͻͶͷ͸ + ʹͲͶͺͲ − ͶͲ͸Ͳ + ʹʹሻ ∙ Ͳ,͹ͷ + ʹʹ,Ͳͷ ∙ Ͳ,͹ + +ͳͳͲ ∙ ͶͶ = ʹʹͶͻͷ ˍʜ/ˏଶ; 

 
 

(6.81) 
 
ɝɞɟ ݃ݐ𝜑 = Ͳ,͹ͷ − ɬɚɧɝɟɧɫ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɪɚɧɢɬɚ;  ߛ௖ = Ͳ,͹ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ; ˔ = ͳͳͲ ˍʜ ˏଶ⁄ − ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ௡ܤ ∙ ͳ = ͶͶ ˏଶ − ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 
ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
 ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
 F = ܶ˅ ˄ − ܶː ˄ + ܹ˅ ˑˎː + ːܧ + ˃ܧ =  
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= ͳ͸ͺʹͲ − ʹͲͺ + Ͷͻ + ʹʹ,Ͳͷ = ͳ͸͹Ͳʹ ˍʜˏଶ ;  
(6.82) 

 
 ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
௖ߛ  · ௟௖ߛܴ · ܨ ൒ ௡ߛ ; (6.83) 

 

 
ɝɞɟ ߛ௡ = ͳ,ʹͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ;  ߛ௟௖ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ;  ߛ௖ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 
 ʹʹͶͻͷ ∙ Ͳ,ͻͷͳ͸͹Ͳʹ ∙ ͳ ൒ ͳ,ʹͺ; 
 ͳ,ʹͺ > ͳ,ʹͷ. 
 
 ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 
ɨɫɧɨɜɚɧɢɸ. 
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7  Ɇɟɪɨɩɪɢɹɬɢɟ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
Ɍɨɦɦɨɬɫɤɨɝɨ Ƚɍ. Ɉɯɪɚɧɚ 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 
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 
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ɧɚɫɤɚɥɶɧɵɟ ɪɢɫɭɧɤɢ. 
         ɂɡ ɡɚɥɟɬɧɵɯ ɩɬɢɰ ɨɫɨɛɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɛɟɥɵɣ ɠɭɪɚɜɥɶ ɫɬɟɪɯ ɢ 
ɛɟɥɵɣ ɝɭɫɶ. 
         ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ⱥɥɥɚɢɯɨɜɫɤɨɝɨ ɭɥɭɫɚ ɫɨɡɞɚɧ ɪɟɫɭɪɫɧɵɣ ɪɟɡɟɪɜɚɬ 
"Ʉɵɬɚɥɵɤ" (ɦɚɣ 1997 ɝ.). 
         Ɉɫɧɨɜɧɚɹ ɟɝɨ ɡɚɞɚɱɚ ɫɨɫɬɨɢɬ ɜ ɡɚɳɢɬɟ ɜɨɫɬɨɱɧɨɣ ɩɨɩɭɥɹɰɢɢ ɫɢɛɢɪɫɤɨɝɨ 
ɛɟɥɨɝɨ ɠɭɪɚɜɥɹ - ɫɬɟɪɯɚ, ɢɫɱɟɡɚɸɳɟɣ ɩɬɢɰɵ ɦɢɪɚ. 

ȼɨɡɞɟɣɫɬɜɢɟ Ɍɨɦɦɨɬɫɤɨɣ 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 Ɍɨɦɦɨɬɫɤɨɣ 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; 

– 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 Ɍɨɦɦɨɬɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ 

əɤɭɬɢɹ (ɋɚɯɚ). ȼ ɩɪɢɥɟɠɚɳɢɯ ɤ ɦɟɫɬɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɪɚɣɨɧɚɯ ɧɚɯɨɞɢɬɫɹ ɝɨɪɨɞ Ɍɨɦɦɨɬ ɢ ɫɟɥɨ Ⱥɦɝɚ. 
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ɉɥɨɳɚɞɶ ɡɚɬɨɩɥɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɚɜɧɚ ͳʹͺ,͹ 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; 
 – ɩɟɪɟɧɨɫ ɢɥɢ ɡɚɳɢɬɚ ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ, ɚ ɬɚɤɠɟ ɢɯ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɩɢɫɚɧɢɟ; 
 – ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɢɤɢɯ 
ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 
 

7.3ȼɨɞɨɨɯɪɚɧɧɚɹ 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. 
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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. 
 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 Ɍɨɦɦɨɬɫɤɨɝɨ 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; 
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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); 
 – 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: 
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 – 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 5 ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɩɪɨɟɤɬɢɪɭɟɦɵɣ 

ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ, ɩɨɫ. Ƚɢɞɪɨɫɬɪɨɢɬɟɥɟɣ, 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 ɫɨɯɪɚɧɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ⱥɦɝɚ ɨɬ 
ɫɛɪɨɫɨɜ Ɍɨɦɦɨɬɫɤɨɣ 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 
Ɍɨɦɦɨɬɫɤɨɣ 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 

 
Ɍɨɦɦɨɬɫɤɚɹ Ƚɗɋ ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɭ ɨɬɧɨɫɢɬɫɹ ɤ ɩɟɪɜɨɦɭ ɤɥɚɫɫɭ ɩɨ 

ɤɚɩɢɬɚɥɶɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɞɧɨɣ ɢɡ 
ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɫɥɭɠɛɵ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ.  

ȼɫɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
Ɍɨɦɦɨɬɫɤɨɣ 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. 
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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 
Ɍɨɦɦɨɬɫɤɨɣ 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 
ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɨɥɠɧɨɫɬɧɵɦɢ 
ɢɧɫɬɪɭɤɰɢɹɦɢ.  

ɇɚ Ɍɨɦɦɨɬɫɤɨɣ 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 
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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 Ɍɨɦɦɨɬɫɤɨɣ 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 Ɍɨɦɦɨɬɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ 

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

 
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; 
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–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, 
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 
Ɍɨɦɦɨɬɫɤɨɣ 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 – 
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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 Ɍɨɦɦɨɬɫɤɨɣ 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. 

 
8.1Ɉɰɟɧɤɚ 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 
ɢɡɦɟɪɟɧ

ɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 2026 2027 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 132,96 132,96 132,96 132,96 132,96 
ɑɢɫɥɨ ɱɚɫɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4666 4666 4666 4666 4666 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ·ɱ 620391 620391 620391 620391 620391 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Ɇȼɬ·ɱ 6203,9 6203,9 6203,9 6203,9 6203,9 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ·ɱ 

114912
0 

1149120 1149120 1149120 1149120 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/ 

Ɇȼɬ·ɱ 
1190,3 1222,8 1255,3 1287,8 1320,2 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 1367,80 1405,15 1442,49 1479,84 1517,07 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 227,97 234,19 240,42 246,64 252,85 
 
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 
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ɫɰɟɧɚɪɧɵɟɭɫɥɨɜɢɹ 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. 

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 
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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 8.3. 

 
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 21,74 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 

ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0.001097ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 1,93 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0.000318ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 0,54 

ɂɬɨɝɨ 10,69 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

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

ɬɚɛɥɢɰɟ 8.5. 
 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023  2024 2025 2026 2027 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 42,5 42,5 42,5 42,5 42,5 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 19,7 19,7 19,7 19,7 19,7 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 70,4 70,4 70,4 70,4 70,4 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

1,23 1,23 1,23 1,23 1,23 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 
19,6 19,6 19,6 19,6 19,6 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 5,1 5,1 5,1 5,1 5,1 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 158,5 158,5 159,5 159,5 159,5 
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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. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɫ ɞɟɬɚɥɢɡɚɰɢɟɣ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɢ 3. 

ɇɚɢɛɨɥɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ ɢɡ ɜɵɲɟɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɹɜɥɹɸɬɫɹ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ.ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ 
ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
 

 
Ɋɢɫɭɧɨɤ 8.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
ȼɵɜɨɞ: Ⱥɧɚɥɢɡɢɪɭɹ ɞɢɚɝɪɚɦɦɭ ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɡɚɬɪɚɬ 

ɫɨɫɬɚɜɥɹɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɨɬɱɢɫɥɟɧɢɹ. 
 
8.3 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 

2026  2027 2028 2029 2030 

27%

13%

44%

1%

12%

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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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8.6 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 187,7 194,4 201,3 207,5 213,3 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 123,3 226,0 232,7 238,8 244,5 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ.ɪɭɛ. 
18,6 18,6 18,6 18,6 18,6 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 40,3 39,3 38,4 37,5 36,5 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 369,9 478,3 491,0 502,4 513,0 

 
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 

2023  2024 2025 2026 2027 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 997,4 1033,9 1068,1 1100,5 1132,8 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 158,5 158,9 159,6 159,6 159,6 
EBITDA (ȼɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 

991,8 1028,4 1062,6 1094,9 1127,3 
EBIT(ɩɪɢɛɵɥɶ ɨɬ 

ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 
713,6 870,1 905,3 938,5 971,8 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ 
ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 

142,7 174,0 181,1 187,7 194,4 
NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 

ɦɥɧ.ɪɭɛ. 
689,9 696,1 724,2 750,8 777,4 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ,% 

20,00 20,00 20,00 20,00 20,00 

 
ɂɡ ɬɚɛɥɢɰɵ 8.7 ɜɢɞɧɨ, ɱɬɨ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ ɱɚɫɬɶ ɩɪɢɛɵɥɢ ɢɞёɬ 

ɧɚ ɭɩɥɚɬɭ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, ɬɚɤɠɟ ɫɧɢɠɟɧɢɟ ɩɪɢɛɵɥɢ ɫɜɹɡɚɧɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɪɚɫɯɨɞɨɜ. ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 8.2. 
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Ɋɢɫɭɧɨɤ 8.2  – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ. ɪɭɛ. 

 
ȼɵɜɨɞ: ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɩɪɨɟɤɬ 

ɜ 1 ɤɜɚɪɬɚɥɟ 2023 ɝɨɞɚ ɜɵɯɨɞɢɬ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɩɪɢɛɵɥɶ ɢ ɭɜɟɥɢɱɢɜɚɟɬ 
ɫɜɨɸ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 

Ƚɪɚɮɢɤ ɫ ɭɤɚɡɚɧɢɟɦ ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɭɫɬɚɧɨɜɤɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.3. 

 

 
Ɋɢɫɭɧɨɤ-8.3 Ƚɪɚɮɢɤ Cash-Flowɫ ɭɤɚɡɚɧɢɟɦ ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɭɫɬɚɧɨɜɤɢ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
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ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ

Ƚɨɞ

2020 2022 2024 2026 2028 2030 2032 2034
Ƚɨɞɚ

ɉɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɜɚ ɫɨɨɪɭɠɟɧɢɹ

ɉɟɪɢɨɞ ɫɛɨɪɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ

ɉɟɪɢɨɞ ɫɛɨɪɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ

ɇɚɱɚɥɚ ɜɵɪɚɛɨɬɤɢ ɦɨɳɧɨɫɬɢ.
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ȼɵɜɨɞ:ȼ ɩɟɪɢɨɞ ɫ 2021 ɝɨɞɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɤɭɩɤɚ ɢ ɭɫɬɚɧɨɜɤɚ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɟɪɜɨɝɨ ɚɝɪɟɝɚɬɚ. ɂɡ ɪɢɫɭɧɤɚ ɜɢɞɧɨ, ɱɬɨ ɩɨɫɥɟ 
ɡɚɩɭɫɤɚ ɩɟɪɜɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚɱɢɧɚɟɬɫɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ 
ɫɬɚɧɰɢɹ ɩɨɥɭɱɚɟɬ ɩɪɢɛɵɥɶ. ɋ ɩɭɫɤɚɦɢ ɩɨɫɥɟɞɭɸɳɢɯ ɚɝɪɟɝɚɬɨɜ ɩɨɜɵɲɚɟɬɫɹ 
ɜɵɪɚɛɨɬɤɚ, ɪɚɫɬɭɬ ɬɚɪɢɮɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɦɨɳɧɨɫɬɶ, ɜ 2031 ɝɨɞɭ ɫɬɚɧɰɢɹ 
ɧɚɱɢɧɚɟɬ ɨɤɭɩɚɬɶɫɹ. 

 
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.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ɍɨɦɦɨɬɫɤɨɣ 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 135 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8.8 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 7,1 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 11,62 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ·ɱ 0,16 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 65338,3 

 
ȼɵɜɨɞ: ɩɪɨɟɤɬ Ɍɨɦɦɨɬɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ⱥɦɝɚ 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 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 

ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 2024 2025 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ 

ɛɸɞɠɟɬ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

8,2 8,2 152,5 197,6 204,6 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, 

ɦɥɧ.Ɋɭɛɥɟɣ 
22,2 45,1 43,4 42.5 41,6 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

30,5 53,3 195,9 240,0 246,2 

 
ȼɵɜɨɞ: ȼ ɫɨɫɬɚɜ ɮɟɞɟɪɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ ɩɨɫɬɭɩɚɸɬ ɧɚɥɨɝɢɇȾɋ, 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 ɢɡɦɟɧɟɧɢɹPI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.4. Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹPI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ 
ɰɟɧɵ ɫɛɵɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.5. Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹPI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
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ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.6. 

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

 

 
Ɋɢɫɭɧɨɤ 8.5 – ɂɧɞɟɤɫ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
 
ȼɵɜɨɞ:ɭɜɟɥɢɱɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ PI. 
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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 Ʌɨɤɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ Ƚɗɋ 
 

9.1  ɐɟɥɢ, ɧɚɡɧɚɱɟɧɢɹ ɢ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɅɋɈ 
 

ɇɚɢɛɨɥɟɟ ɨɫɬɪɨɣ ɩɪɨɛɥɟɦɨɣ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɜ ɨɛɥɚɫɬɢ 
ɨɛɳɟɫɬɜɟɧɧɨɣɛɟɡɨɩɚɫɧɨɫɬɢ. ɫɬɨɹɳɟɣ ɩɟɪɟɞ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɢ 
ɦɟɫɬɧɨɝɨ    ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢ ɥɢɤɜɢɞɚɰɢɹ 
ɩɨɫɥɟɞɫɬɜɢɣ 
ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ (ɑɋ), ɫɧɢɠɟɧɢɟ ɪɢɫɤɨɜ ɜ ɪɚɣɨɧɚɯ ɪɚɡɦɟɳɟɧɢɹ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɟ ɬɟɪɪɨɪɢɡɦɭ, 
ɷɤɫɬɪɟɦɢɡɦɭ, ɨɪɝɚɧɢɡɨɜɚɧɧɨɣ ɩɪɟɫɬɭɩɧɨɫɬɢ ɢ ɧɟɥɟɝɚɥɶɧɨɣ ɦɢɝɪɚɰɢɢ. 

Ɉɞɧɢɦ ɢɡ ɭɫɥɨɜɢɣ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɩɪɢɧɹɬɢɹ ɦɟɪ ɩɨ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɢɹ 
ɩɪɢ ɭɝɪɨɡɟ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɫɬɢɯɢɣɧɵɯ ɛɟɞɫɬɜɢɣ, ɤɪɭɩɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɚɜɚɪɢɣ, ɤɚɬɚɫɬɪɨɮ ɹɜɥɹɟɬɫɹ ɟɝɨ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɨɩɨɜɟɳɟɧɢɟ. ɋɨɡɞɚɧɢɟ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ — ɨɞɧɨ ɢɡ ɜɚɠɧɟɣɲɢɯ ɦɟɪɨɩɪɢɹɬɢɣ 
ɩɨɡɚɳɢɬɟ ɧɚɫɟɥɟɧɢɹ ɢ ɤɨɨɪɞɢɧɚɰɢɢ ɞɟɣɫɬɜɢɣ ɩɨ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɑɋ. 

Ʌɨɤɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ| — ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɪɟɞɫɬɜɨɛɴɟɤɬɨɜɨɣ ɢ ɱɚɫɬɢ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ (ɝɨɪɨɞɫɤɨɣ, ɨɛɥɚɫɬɧɨɣ) ɫɢɫɬɟɦ 
ɨɩɨɜɟɳɟɧɢɹ.ɋɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɷɤɨɧɨɦɢɤɢ ɫɬɪɨɢɬɫɹ ɧɚ ɛɚɡɟ 
ɝɨɪɨɞɫɤɨɣ, ɚ ɬɚɤɠɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɟɬɢ ɫɜɹɡɢ ɢ ɫɟɬɢ ɩɪɨɜɨɞɧɨɝɨ ɜɟɳɚɧɢɹ 
ɨɛɴɟɤɬɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɩɟɰɢɚɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. ȼ ɤɚɱɟɫɬɜɟ ɫɪɟɞɫɬɜ 
ɨɩɨɜɟɳɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɢɷɥɟɤɬɪɨɧɧɵɟ ɫɢɪɟɧɵ, ɭɥɢɱɧɵɟ ɢ 
ɚɛɨɧɟɧɬɫɤɢɟ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɢ. 

ɐɟɥɶɸ ɫɨɡɞɚɧɢɹ ɅɋɈ ɹɜɥɹɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɟɚɥɢɡɚɰɢɹ ɜɚɠɧɟɣɲɢɯ 
ɩɪɟɜɟɧɬɢɜɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜ ɨɛɥɚɫɬɢ ɡɚɳɢɬɵ ɧɚɫɟɥɟɧɢɹ ɨɬ ɑɋ ɩɪɢɪɨɞɧɨɝɨ ɢ 
ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɪɟɞɫɬɜ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɥɨɤɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ 
ɞɥɹɨɩɟɪɚɬɢɜɧɨɝɨ ɢ ɧɚɞɟɠɧɨɝɨ ɞɨɜɟɞɟɧɢɹ ɫɢɝɧɚɥɨɜ ɢ ɢɧɮɨɪɦɚɰɢɢ ɨɩɨɜɟɳɟɧɢɹ 
ɞɨ: 

— ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɢ ɩɟɪɫɨɧɚɥɚ ɨɛɴɟɤɬɨɜ; 
— ɨɛɴɟɤɬɨɜɵɯ ɫɢɥ ɢ ɫɥɭɠɛ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ; 
— ɪɭɤɨɜɨɞɢɬɟɥɟɣ (ɞɟɠɭɪɧɵɯ ɫɥɭɠɛ) ɨɛɴɟɤɬɨɜ (ɨɪɝɚɧɢɡɚɰɢɣ), 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɨɩɨɜɟɳɟɧɢɹ; 

— ɨɩɟɪɚɬɢɜɧɵɯ ɞɟɠɭɪɧɵɯ ɫɥɭɠɛ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɩɨ 
ɞɟɥɚɦɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ ɢ ɱɪɟɡɜɵɱɚɣɧɵɦ ɫɢɬɭɚɰɢɹɦ ɫɭɛɴɟɤɬɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ, ɝɨɪɨɞɚ, ɝɨɪɨɞɫɤɨɝɨ ɪɚɣɨɧɚ; 

— ɧɚɫɟɥɟɧɢɹ, ɩɪɨɠɢɜɚɸɳɟɝɨ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɨɩɨɜɟɳɟɧɢɹ. 
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ɉɪɢ ɚɜɚɪɢɹɯ (ɤɚɬɚɫɬɪɨɮɚɯ), ɩɪɨɝɧɨɡɢɪɭɟɦɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɤɨɬɨɪɵɯ ɧɟ 
ɜɵɯɨɞɹɬ ɡɚ ɝɪɚɧɢɰɵ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ, ɨɩɨɜɟɳɚɸɬɫɹ: 

— ɪɭɤɨɜɨɞɢɬɟɥɢ ɢ ɩɟɪɫɨɧɚɥ ɨɛɴɟɤɬɚ; 
— ɨɛɴɟɤɬɨɜɵɟ ɫɢɥɵ ɢ ɫɥɭɠɛɵ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ; 
— ɨɩɟɪɚɬɢɜɧɵɟ ɞɟɠɭɪɧɵɟ ɫɥɭɠɛɵ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɞɟɥɚɦ 

ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ ɢ ɱɪɟɡɜɵɱɚɣɧɵɦ ɫɢɬɭɚɰɢɹɦ (ȽɈɑɋ‘) ɫɭɛɴɟɤɬɚ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɝɨɪɨɞɚ, ɝɨɪɨɞɫɤɨɝɨ ɪɚɣɨɧɚ. 

ɉɪɢ ɚɜɚɪɢɹɯ, ɩɪɨɝɧɨɡɢɪɭɟɦɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɤɨɬɨɪɵɯ ɜɵɯɨɞɹɬ ɡɚ ɝɪɚɧɢɰɵ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɩɨɜɟɳɚɸɬɫɹ: 

— ɩɟɪɫɨɧɚɥ (ɪɭɤɨɜɨɞɢɬɟɥɢ, ɞɟɠɭɪɧɵɟ ɫɥɭɠɛɵ) ɨɛɴɟɤɬɨɜ (ɨɪɝɚɧɢɡɚɰɢɣ), 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ; 

— ɧɚɫɟɥɟɧɢɟ, ɩɪɨɠɢɜɚɸɳɟɟ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɨɩɨɜɟɳɟɧɢɹ. 

Ɉɬɞɟɥɶɧɵɟ ɫɟɝɦɟɧɬɵ ɅɋɈ ɜ ɦɢɪɧɨɟ ɜɪɟɦɹ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ 
ɪɟɲɟɧɢɹ ɞɪɭɝɢɯ ɡɚɞɚɱ: ɞɨɜɟɞɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɞɨ ɩɟɪɫɨɧɚɥɚ 
ɱɟɪɟɡ ɩɨɞɫɢɫɬɟɦɭ ɪɟɱɟɜɨɝɨ ɨɩɨɜɟɳɟɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɧɹɬɵɯ ɩɨɞ 
ɨɩɨɜɟɳɟɧɢɟ ɬɟɥɟɮɨɧɧɵɯ ɚɛɨɧɟɧɬɫɤɢɯ ɥɢɧɢɣ ɞɥɹ ɨɛɵɱɧɵɯ ɬɟɥɟɮɨɧɧɵɯ 
ɩɟɪɟɝɨɜɨɪɨɜ ɢ ɞɪ. 
 

9.2 ɇɨɪɦɚɬɢɜɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɅɋɈ ɜ ɪɚɣɨɧɚɯ 
ɪɚɡɦɟɳɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ 
 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɫɨɡɞɚɧɢɟ 
ɅɋɈɹɜɥɹɟɬɫɹ ɩɨɫɬɚɧɨɜɥɟɧɢɟ ɋɆ - ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 1 ɦɚɪɬɚ 1993 ɝ. №178 
«Ɉ ɫɨɡɞɚɧɢɢ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ ɜ ɪɚɣɨɧɚɯ ɪɚɡɦɟɳɟɧɢɹ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ». 

ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɝɥɚɫɢɬ:  
ȼ ɰɟɥɹɯ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ ɩɨ 

ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɢɹ, ɩɪɨɠɢɜɚɸɳɟɝɨ ɜ ɪɚɣɨɧɚɯ ɪɚɡɦɟɳɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ 
ɨɛɴɟɤɬɨɜ, ɩɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ ɧɚ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɜɵɯɨɞɢɬɶ ɡɚ ɩɪɟɞɟɥɵ ɷɬɢɯ 
ɨɛɴɟɤɬɨɜ ɢ ɫɨɡɞɚɜɚɬɶ ɭɝɪɨɡɭ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɸ ɥɸɞɟɣ, ɋɨɜɟɬ Ɇɢɧɢɫɬɪɨɜ - 
ɉɪɚɜɢɬɟɥɶɫɬɜɨ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɨɫɬɚɧɨɜɥɹɟɬ: 

1. Ɉɪɝɚɧɚɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɪɟɫɩɭɛɥɢɤ ɜ ɫɨɫɬɚɜɟ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ, ɤɪɚɟɜ, ɨɛɥɚɫɬɟɣ, ɚɜɬɨɧɨɦɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ, ɝɨɪɨɞɨɜ Ɇɨɫɤɜɵ ɢ 
ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɚ, ɦɢɧɢɫɬɟɪɫɬɜɚɦ, ɜɟɞɨɦɫɬɜɚɦ ɢ ɨɪɝɚɧɢɡɚɰɢɹɦ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ, ɜ ɜɟɞɟɧɢɢ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɟ ɨɛɴɟɤɬɵ 
(ɹɞɟɪɧɨ, ɪɚɞɢɚɰɢɨɧɧɨ, ɯɢɦɢɱɟɫɤɢ ɨɩɚɫɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɹ), 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɱɢɧɚɹ ɫ 1993 ɝɨɞɚ: 

—ɜɤɥɸɱɟɧɢɟ ɜ ɩɪɨɟɤɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɚɡɞɟɥɨɜ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɯ ɫɨɡɞɚɧɢɟ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ; 

—ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ ɧɚ 
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ɞɟɣɫɬɜɭɸɳɢɯ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɚɯ; 
—ɫɨɡɞɚɧɢɟ ɨɛɴɟɞɢɧɟɧɧɵɯ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ ɞɥɹ ɝɪɭɩɩ 

ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ, ɪɚɡɦɟɳɟɧɧɵɯ ɤɨɦɩɚɤɬɧɨ ɜ ɩɪɟɞɟɥɚɯ ɤɪɭɩɧɵɯ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɧɬɪɨɜ (ɡɨɧ), ɫ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɨɬ ɦɟɫɬɧɵɯ 
ɲɬɚɛɨɜ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ, ɜɤɥɸɱɢɜ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜ 
ɝɟɧɟɪɚɥɶɧɵɟ ɩɥɚɧɵ ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɧɬɪɨɜ (ɡɨɧ). 

2. ɍɫɬɚɧɨɜɢɬɶ ɡɨɧɵ ɞɟɣɫɬɜɢɹ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ: 
—ɜ ɪɚɣɨɧɚɯ ɪɚɡɦɟɳɟɧɢɹ ɹɞɟɪɧɨ ɢ ɪɚɞɢɚɰɢɨɧɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ - ɜ 

ɪɚɞɢɭɫɟ 5 ɤɦ ɜɨɤɪɭɝ ɨɛɴɟɤɬɨɜ (ɜɤɥɸɱɚɹ ɩɨɫɟɥɨɤ ɨɛɴɟɤɬɚ); 
—ɜ ɪɚɣɨɧɚɯ ɪɚɡɦɟɳɟɧɢɹ ɯɢɦɢɱɟɫɤɢ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ - ɜ ɪɚɞɢɭɫɟ ɞɨ 2,5 

ɤɦ ɜɨɤɪɭɝ ɨɛɴɟɤɬɨɜ; 
—ɜ ɪɚɣɨɧɚɯ ɪɚɡɦɟɳɟɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ (ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɜ 

ɡɨɧɚɯ ɡɚɬɨɩɥɟɧɢɹ) - ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɨ 6 ɤɦ ɨɬ ɨɛɴɟɤɬɨɜ. 
3. Ɏɢɧɚɧɫɢɪɨɜɚɧɢɟ ɪɚɛɨɬ ɩɨ ɫɨɡɞɚɧɢɸ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ 

ɨɫɭɳɟɫɬɜɥɹɬɶ: 
ɚ) ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɨɜɵɯ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ - ɡɚ ɫɱɟɬ 

ɫɪɟɞɫɬɜ, ɜɵɞɟɥɹɟɦɵɯ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɞɚɧɧɵɯ ɨɛɴɟɤɬɨɜ; 
ɛ) ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɚɯ: 
—ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɯɨɡɹɣɫɬɜɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ - ɡɚ ɫɱɟɬ ɫɨɛɫɬɜɟɧɧɵɯ 

ɫɪɟɞɫɬɜ ɷɬɢɯ ɨɛɴɟɤɬɨɜ; 
—ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɛɸɞɠɟɬɧɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɢ - ɡɚ ɫɱɟɬ ɫɪɟɞɫɬɜ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɛɸɞɠɟɬɨɜ; 
ɜ) ɩɪɢ ɫɨɡɞɚɧɢɢ ɨɛɴɟɞɢɧɟɧɧɵɯ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ - ɡɚ ɫɱɟɬ 

ɞɨɥɟɜɨɝɨ ɭɱɚɫɬɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ. 
4. ȼɨɡɥɨɠɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɨɩɨɜɟɳɟɧɢɹ ɜ ɪɚɣɨɧɚɯ 

ɪɚɡɦɟɳɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ: 
—ɧɚ ɦɢɧɢɫɬɟɪɫɬɜɚ, ɜɟɞɨɦɫɬɜɚ ɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɜ ɜɟɞɟɧɢɢ ɤɨɬɨɪɵɯ 

ɧɚɯɨɞɹɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɟ ɨɛɴɟɤɬɵ, - ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ ɷɬɢɯ 
ɨɛɴɟɤɬɨɜ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ ɞɪɭɝɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɭɱɪɟɠɞɟɧɢɣ ɢ ɧɚɫɟɥɟɧɢɹ ɜ 
ɩɪɟɞɟɥɚɯ ɡɨɧ ɞɟɣɫɬɜɢɹ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ, ɲɬɚɛɨɜ ɝɪɚɠɞɚɧɫɤɨɣ 
ɨɛɨɪɨɧɵ ɪɟɫɩɭɛɥɢɤ ɜ ɫɨɫɬɚɜɟ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɤɪɚɟɜ, ɨɛɥɚɫɬɟɣ, 
ɚɜɬɨɧɨɦɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ, ɝɨɪɨɞɨɜ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɤɨɬɨɪɵɯ ɞɟɣɫɬɜɭɸɬ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɟ ɨɛɴɟɤɬɵ; 

—ɧɚ ɨɪɝɚɧɵ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɪɟɫɩɭɛɥɢɤ ɜ ɫɨɫɬɚɜɟ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ, ɤɪɚɟɜ ɨɛɥɚɫɬɟɣ, ɚɜɬɨɧɨɦɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ, ɝɨɪɨɞɨɜ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɤɨɬɨɪɵɯ ɞɟɣɫɬɜɭɸɬ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɟ ɨɛɴɟɤɬɵ, - ɨɫɬɚɥɶɧɨɝɨ ɧɚɫɟɥɟɧɢɹ, 
ɩɪɨɠɢɜɚɸɳɟɝɨ ɜ ɡɨɧɚɯ ɜɨɡɦɨɠɧɨɝɨ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɢ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɪɚɠɟɧɢɹ 
(ɡɚɝɪɹɡɧɟɧɢɹ) ɢ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɱɚɫɬɢ 
ɞɭɛɥɢɪɨɜɚɧɢɹ ɨɩɨɜɟɳɟɧɢɹ ɭɤɚɡɚɧɧɨɝɨ ɜɵɲɟ ɧɚɫɟɥɟɧɢɹ. 

ɉɨɦɢɦɨ ɜɵɲɟɨɩɢɫɚɧɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɞɪɭɝɢɯ ɞɨɤɭɦɟɧɬɨɜ, 
ɤɨɬɨɪɵɟ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɨɡɞɚɧɢɟ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ: 
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— Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɟ» ɨɬ 12 ɮɟɜɪɚɥɹ 1998 ɝ. 
№28-Ɏ3 ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɨɬ 01.12.07ɝ, 28-Ɏ3; 

— Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɢɹ ɢ ɬɟɪɪɢɬɨɪɢɣ 
ɨɬɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɩɪɢɪɨɞɧɨɝɨ ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ» ɨɬ 21 ɞɟɤɚɛɪɹ 
1994 ɝ, № 68-Ɏ368-Ɏ3; 

— ɉɪɢɤɚɡ Ɇɑɋ Ɋɨɫɫɢɢ «Ɉ ɪɚɫɩɨɪɹɠɟɧɢɢ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɨɬ 25 ɨɤɬɹɛɪɹ 2003 ɝ, №1544-ɪ» ɨɬ 1.12.2003 №708; 

— ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ «Ɉ ɫɨɡɞɚɧɢɢ 
ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ ɜ ɪɚɣɨɧɚɯ ɪɚɡɦɟɳɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ 
ɨɛɴɟɤɬɨɜ» ɨɬ 1 ɦɚɪɬɚ 1993 ɝ. №178; 

— «ɉɨɥɨɠɟɧɢɟ ɨ ɫɢɫɬɟɦɚɯ ɨɩɨɜɟɳɟɧɢɹ ɧɚɫɟɥɟɧɢɹ» ɭɬɜɟɪɠɞɟɧɧɨɟ 
ɫɨɜɦɟɫɬɧɵɦ ɩɪɢɤɚɡɨɦ Ɇɑɋ Ɋɨɫɫɢɢ, Ɇɢɧɫɜɹɡɢ ɢ Ɇɢɧɤɭɥɶɬɭɪɵ Ɋɨɫɫɢɢ ɨɬ 25 
ɢɸɥɹ 2006 ɝ, №42/90/3761; 

— «ɉɨɥɨɠɟɧɢɟ ɨ ɫɢɫɬɟɦɚɯ ɨɩɨɜɟɳɟɧɢɹ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ» 
ɭɬɜɟɪɠɞɟɧɧɨɟ ɫɨɜɦɟɫɬɧɵɦ ɩɪɢɤɚɡɨɦ Ɇɑɋ Ɋɨɫɫɢɢ, Ƚɨɫɤɨɦɫɜɹɡɢ Ɋɨɫɫɢɢ ɢ 
ȼȽɌɊɄ ɨɬ 7 ɞɟɤɚɛɪɹ 1998 ɝ, №9 701.5212/803; 

— ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ №794 ɨɬ 30 
Ⱦɟɤɚɛɪɹ 2003 ɝɨɞɚ (ɜ ɪɟɞɚɤɰɢɢ ɩɨɫɬɚɧɨɜɥɟɧɢɹ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɨɬ 27 ɦɚɹ 2005 ɝ. №335) «Ɉ ɟɞɢɧɨɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɟ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ»; 

— Ɏɟɞɟɪɚɥɶɧɚɹ ɰɟɥɟɜɚɹ ɩɪɨɝɪɚɦɦɚ «ɋɧɢɠɟɧɢɟ ɪɢɫɤɨɜ ɢ ɫɦɹɝɱɟɧɢɟ 
ɩɨɫɥɟɞɫɬɜɢɣ ɑɋ ɩɪɢɪɨɞɧɨɝɨ ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɞɨ 2005ɝ.». ɩ.15. 
 

9.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɨɪɹɞɨɤ ɡɚɞɟɣɫɬɜɨɜɚɧɢɹ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ 
ɨɩɨɜɟɳɟɧɢɹ 

 
9.3.1 Ɉɪɝɚɧɢɡɚɰɢɹ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 

Ɍɢɩɨɜɚɹ ɫɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ ɜ ɪɚɣɨɧɚɯ 
ɪɚɡɦɟɳɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ,. ɬ.ɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.1. 

Ⱦɟɠɭɪɧɵɣ ɞɢɫɩɟɬɱɟɪ (ɧɚɱɚɥɶɧɢɤ ɫɦɟɧɵ ɫɬɚɧɰɢɢ) ɩɨɬɟɧɰɢɚɥɶɧɨ 
ɨɩɚɫɧɨɝɨɨɛɴɟɤɬɚ ɨɬɜɟɱɚɟɬ ɡɚ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɡɚɞɟɣɫɬɜɨɜɚɧɢɟ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ 
ɨɩɨɜɟɳɟɧɢɹ, ɚ ɬɚɤɠɟ ɢɧɮɨɪɦɢɪɨɜɚɧɢɟ ɨɩɟɪɚɬɢɜɧɵɯ ɞɟɠɭɪɧɵɯ ɫɥɭɠɛ ɨɪɝɚɧɨɜ 
ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɞɟɥɚɦ ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ ɢ ɱɪɟɡɜɵɱɚɣɧɵɦ ɫɢɬɭɚɰɢɹɦ 
ɫɭɛɴɟɤɬɚ ɊɎ, ɝɨɪɨɞɚ ɢɥɢ ɝɨɪɨɞɫɤɨɝɨ ɪɚɣɨɧɚ ɨ ɮɚɤɬɟ ɚɜɚɪɢɢ ɢ ɫɤɥɚɞɵɜɚɸɳɟɣɫɹ 
ɨɛɫɬɚɧɨɜɤɟ. 

Ɉɩɟɪɚɬɢɜɧɵɟ ɞɟɠɭɪɧɵɟ ɫɥɭɠɛɵ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɞɟɥɚɦ ȽɈɑɋ 
ɫɭɛɴɟɤɬɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɝɨɪɨɞɚ ɢɥɢ ɝɨɪɨɞɫɤɨɝɨ ɪɚɣɨɧɚ ɨɬɜɟɱɚɸɬ ɡɚ 
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ɜɨɟɜɪɟɦɟɧɧɨɟ ɡɚɞɟɣɫɬɜɨɜɚɧɢɟ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ ɢ ɦɟɫɬɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ 
ɧɚɫɟɥɟɧɢɹ, ɩɪɨɠɢɜɚɸɳɟɝɨ ɜ ɡɨɧɚɯ ɜɨɡɦɨɠɧɨɝɨ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɢ ɯɢɦɢɱɟɫɤɨɝɨ 
ɡɚɪɚɠɟɧɢɹ (ɡɚɝɪɹɡɧɟɧɢɹ) ɢ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɱɚɫɬɢ 
ɞɭɛɥɢɪɨɜɚɧɢɹ ɨɩɨɜɟɳɟɧɢɹ ɧɚɫɟɥɟɧɢɹ, ɩɪɨɠɢɜɚɸɳɟɝɨ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ 
ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ. 

ɍɩɪɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɧɚ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɦ 
ɨɛɴɟɤɬɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɭɥɶɬɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɨɫɧɨɜɧɨɦ ɢ ɡɚɩɚɫɧɨɦ 
ɩɭɧɤɬɚɯ ɭɩɪɚɜɥɟɧɢɹ (Ɂɉɍ) ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ. 

Ɋɚɛɨɱɟɟ ɦɟɫɬɨ ɞɟɠɭɪɧɨɝɨ ɞɢɫɩɟɬɱɟɪɚ (ɧɚɱɚɥɶɧɢɤɚ ɫɦɟɧɵ) ɩɨɬɟɧɰɢɚɥɶɧɨ 
ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ ɨɛɨɪɭɞɭɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ: 

— ɭɩɪɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ; 
— ɩɪɹɦɭɸ ɬɟɥɟɮɨɧɧɭɸ ɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɪɚɞɢɨɫɜɹɡɶ ɫ 

ɨɩɟɪɚɬɢɜɧɵɦɢ ɞɟɠɭɪɧɵɦɢ ɫɥɭɠɛɚɦɢ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɞɟɥɚɦ ȽɈɑɋ 
ɫɭɛɴɟɤɬɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɝɨɪɨɞɚ ɢɥɢ ɝɨɪɨɞɫɤɨɝɨ ɪɚɣɨɧɚ; 

— ɩɪɹɦɭɸ ɩɪɨɜɨɞɧɭɸ ɢ ɪɚɞɢɨɫɜɹɡɶ ɞɟɠɭɪɧɨɝɨ ɞɢɫɩɟɬɱɟɪɚ ɫ 
ɨɩɟɪɚɬɢɜɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɫɢɫɬɟɦ ɚɜɚɪɢɣɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɤɨɧɬɪɨɥɹ, ɚ ɬɚɤɠɟ ɫ 
ɞɟɠɭɪɧɵɦɢ ɫɦɟɧɚɦɢ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɫɥɭɠɛ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ 
ɨɛɴɟɤɬɚ; 

— ɩɪɢɟɦ ɫɨɨɛɳɟɧɢɣ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ ɫɢɫɬɟɦɟ 
ɐɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɨɩɨɜɟɳɟɧɢɹ; 

— ɤɨɧɬɪɨɥɶ ɩɪɨɯɨɠɞɟɧɢɹ ɫɢɝɧɚɥɨɜ ɢ ɢɧɮɨɪɦɚɰɢɢ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ 
ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɟ ɨɩɨɜɟɳɟɧɢɹ; 

— ɬɟɥɟɮɨɧɧɭɸ ɫɜɹɡɶ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɅɋɈ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɧɨɣ 

ɝɨɬɨɜɧɨɫɬɢ ɤ ɩɟɪɟɞɚɱɟ ɫɢɝɧɚɥɨɜ ɢ ɢɧɮɨɪɦɚɰɢɢ ɨɩɨɜɟɳɟɧɢɹ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɜɤɥɸɱɟɧɢɟ ɨɤɨɧɟɱɧɵɯ ɫɪɟɞɫɬɜ ɨɩɨɜɟɳɟɧɢɹ ɩɨ ɫɢɝɧɚɥɚɦ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɨɩɨɜɟɳɟɧɢɹ 
ɢ ɨɬ ɞɟɠɭɪɧɨɝɨ ɞɢɫɩɟɬɱɟɪɚ (ɧɚɱɚɥɶɧɢɤɚ ɫɦɟɧɵ) ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ. 

ɉɪɢ ɫɨɡɞɚɧɢɢ ɅɋɈ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɢɯ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɟ,ɬɟɯɧɢɱɟɫɤɨɟ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɫɨɩɪɹɠɟɧɢɟ ɫ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɨɩɨɜɟɳɟɧɢɹ ɫɭɛɴɟɤɬɚ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɫɢɫɬɟɦɚɦɢ ɚɜɚɪɢɣɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɤɨɧɬɪɨɥɹ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ. 
 

9.3.2 ɉɨɪɹɞɨɤ ɡɚɞɟɣɫɬɜɨɜɚɧɢɹ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ 
 

Ɋɟɲɟɧɢɟ ɧɚ ɡɚɞɟɣɫɬɜɨɜɚɧɢɟ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ ɩɪɢɧɢɦɚɟɬ 
ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ ɢɥɢ ɥɢɰɨ ɟɝɨ ɡɚɦɟɳɚɸɳɟɟ. 

ȼ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɫɥɭɱɚɹɯ, ɧɟ ɬɟɪɩɹɳɢɯ ɨɬɥɚɝɚɬɟɥɶɫɬɜɚ, ɪɟɲɟɧɢɟ ɨ 
ɡɚɞɟɣɫɬɜɨɜɚɧɢɢ ɅɋɈ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ ɞɟɠɭɪɧɵɦ ɞɢɫɩɟɬɱɟɪɨɦ 
(ɧɚɱɚɥɶɧɢɤɨɦ ɫɦɟɧɵ ɫɬɚɧɰɢɢ) ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ ɨɛɴɟɤɬɚ. 
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ɉɪɢ ɡɚɞɟɣɫɬɜɨɜɚɧɢɢ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ ɞɨɥɠɟɧ ɫɨɛɥɸɞɚɬɶɫɹ 
ɫɥɟɞɭɸɳɢɣ ɩɨɪɹɞɨɤ: 

— ɩɨɞɚɟɬɫɹ ɫɢɝɧɚɥ "ȼɧɢɦɚɧɢɟ ɜɫɟɦ!" ɩɭɬɟɦ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɜɤɥɸɱɟɧɢɹ 
ɷɥɟɤɬɪɨɧɧɵɯ ɫɢɪɟɧ; 

— ɩɟɪɟɞɚɟɬɫɹ ɤɨɦɚɧɞɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ 
ɭɫɢɥɢɬɟɥɟɣ ɩɪɨɜɨɞɧɨɝɨ ɜɟɳɚɧɢɹ ɢ ɩɟɪɟɤɥɸɱɟɧɢɹ ɢɯ ɧɚ ɩɟɪɟɞɚɱɭ ɢɧɮɨɪɦɚɰɢɢ 
ɨɩɨɜɟɳɟɧɢɹ; 

— ɫ ɦɢɤɪɨɮɨɧɚ ɢɥɢ ɉɗȼɆ ( ɩɟɪɫɨɧɚɥɶɧɚɹ ɷɥɟɤɬɪɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ 
ɦɚɲɢɧɚ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɧɨɝɨɤɪɚɬɧɚɹ (2-3 ɪɚɡɚ)ɩɟɪɟɞɚɱɚ ɪɟɱɟɜɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɨɩɨɜɟɳɟɧɢɹ; 

— ɫɢɫɬɟɦɚ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɞɟɠɭɪɧɵɣ ɪɟɠɢɦ. 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɪɟɱɟɜɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɩɨɜɟɳɟɧɢɹ ɧɟ ɞɨɥɠɧɚ 

ɩɪɟɜɵɲɚɬɶ 5 ɦɢɧɭɬ. 
Ɉɛɨ ɜɫɟɯ ɫɥɭɱɚɹɯ (ɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɯ ɢ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɯ) 

ɡɚɞɟɣɫɬɜɨɜɚɧɢɹ ɅɋɈ ɫɨɨɛɳɚɟɬɫɹ ɜ ɨɪɝɚɧ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɞɟɥɚɦ ɝɪɚɠɞɚɧɫɤɨɣ 
ɨɛɨɪɨɧɵ ɢ ɱɪɟɡɜɵɱɚɣɧɵɦ ɫɢɬɭɚɰɢɹɦ ɫɭɛɴɟɤɬɚ ɊɎ (ɝɨɪɨɞɚ, ɝɨɪɨɞɫɤɨɝɨ ɪɚɣɨɧɚ). 
 

9.4 ɋɨɡɞɚɧɢɟ ɅɋɈ Ɍɨɦɦɨɬɫɤɨɣ Ƚɗɋ 
 

9.4.1 Ɉɩɢɫɚɧɢɟ ɛɥɢɡɥɟɠɚɳɟɣ ɡɨɧɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ɍɨɦɦɨɬɫɤɨɣ Ƚɗɋ 
 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ɍɨɦɦɨɬɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɜ Ɋɟɫɩɭɛɥɢɤɟ ɋɚɯɚ ɧɚ ɪɟɤɟ 
Ⱥɦɝɚ. Ȼɥɢɠɚɣɲɢɦ ɧɚɫɟɥɟɧɧɵɦ ɩɭɧɤɬɨɦ ɞɚɧɧɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ 
ɝɨɪɨɞ Ɍɨɦɦɨɬ, ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɤɨɥɨ 70 ɤɦ ɫɨ ɫɬɨɪɨɧɵ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɧɟɟ. ɑɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɝɨɪɨɞɚ ɧɚ 1 ɹɧɜɚɪɹ 2018ɝɨɞɚ 
ɫɨɫɬɚɜɢɥɚ 6935 ɱɟɥɨɜɟɤ. ɅɋɈ ɛɭɞɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶɫɹ ɞɥɹ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ 
ɩɨɫɟɥɤɚ Ƚɢɞɪɨɫɬɪɨɢɬɟɥɟɣ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 2 ɤɦ ɫɨ ɫɬɨɪɨɧɵ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ Ɍɨɦɦɨɬɫɤɨɣ Ƚɗɋ. ɑɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɩɨɫɟɥɤɚ 
Ƚɢɞɪɨɫɬɪɨɢɬɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ 8000 ɱɟɥɨɜɟɤ. Ʉɚɪɬɚ ɩɨɫɟɥɤɚ Ƚɢɞɪɨɫɬɪɨɢɬɟɥɟɣ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.2. 

 
9.4.2 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɩɨɫɬɪɨɟɧɢɟ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ 

ɨɩɨɜɟɳɟɧɢɹ ɜ ɪɚɣɨɧɟ ɪɚɡɦɟɳɟɧɢɹ Ɍɨɦɦɨɬɫɤɨɣ Ƚɗɋ 
 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɥɨɤɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ 
ɪɚɡɥɢɱɧɨɝɨ ɭɪɨɜɧɹ ɩɨɞɫɢɫɬɟɦ (ɫɟɝɦɟɧɬɨɜ) ɜ ɫɨɫɬɚɜɟ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɝɨ 
ɨɛɴɟɤɬɚ, ɨɛɴɟɞɢɧɟɧɧɵɯ ɜ ɟɞɢɧɭɸ ɫɟɬɶ ɰɢɮɪɨɜɵɦɢ ɤɚɧɚɥɚɦɢ ɫɜɹɡɢ. 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɱ ɨɩɨɜɟɳɟɧɢɹ ɨ ɑɋ. 

Ɂɚɩɭɫɤ ɫɢɫɬɟɦɵ ɢɥɢ ɩɨɞɫɢɫɬɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɤɚɤ ɰɢɪɤɭɥɹɪɧɨ, ɬɚɤ ɢ 
ɜɵɛɨɪɨɱɧɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɫɬɚɧɨɜɤɢ ɢ ɪɚɡɜɢɬɢɹ ɑɋ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɤɬɚ. 



105 
 

ɉɟɪɟɞɚɱɚ ɤɨɦɚɧɞ, ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɢɯ ɩɪɢɧɹɬɢɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɬɨɤɨɥɨɜ ɢɯ 
ɜɵɩɨɥɧɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ 
ɜɪɟɦɟɧɢ ɫ ɨɛɹɡɚɬɟɥɶɧɨɣ ɢɯ ɪɟɝɢɫɬɪɚɰɢɟɣ ɢ ɪɚɫɩɟɱɚɬɤɨɣ ɪɟɡɭɥɶɬɚɬɨɜ. 
Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɛɚɡ ɞɚɧɧɵɯ, ɫɨɡɞɚɧɢɟ ɜɚɪɢɚɧɬɨɜ ɨɩɨɜɟɳɟɧɢɹ, ɞɢɚɝɧɨɫɬɢɤɚ ɢ 
ɬɟɫɬɢɪɨɜɚɧɢɟ ɚɩɩɚɪɚɬɧɵɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɢ ɬ.ɩ. ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 
ɩɚɪɨɥɹɦ ɞɨɫɬɭɩɚ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɜ ɫɨɫɬɚɜ ɅɋɈ ɞɨɥɠɧɵ ɛɵɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɵ 
ɫɥɟɞɭɸɳɢɟ ɫɬɪɭɤɬɭɪɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɨɞɫɢɫɬɟɦɵ: 

— ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɪɭɤɨɜɨɞɹɳɟɝɨ ɫɨɫɬɚɜɚ. 
ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ ɡɜɟɧɶɟɜ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ Ɋɋɑɋ; 

— ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɢ ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ ɩɟɪɫɨɧɚɥɚ 
ɩɪɟɞɩɪɢɹɬɢɹ ɨɛ ɭɝɪɨɡɟ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɑɋ, ɩɪɚɜɢɥɚɯ ɩɨɜɟɞɟɧɢɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, 
ɩɨɞɜɟɪɝɲɟɣɫɹ ɟɟ ɜɨɡɞɟɣɫɬɜɢɸ ɢ ɞɪɭɝɢɯ ɦɟɪɨɩɪɢɹɬɢɹɯ ɜ ɪɚɦɤɚɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ; 

— ȺɋɈ ɧɚɫɟɥɟɧɢɹ ɨɛ ɭɝɪɨɡɟ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɑɋ, ɩɪɚɜɢɥɚɯ ɩɨɜɟɞɟɧɢɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɜɟɪɝɲɟɣɫɹ ɟɟ ɜɨɡɞɟɣɫɬɜɢɸ. 

Ɋɟɚɥɢɡɚɰɢɹ ɮɭɧɤɰɢɣ ɨɩɨɜɟɳɟɧɢɹ ɪɭɤɨɜɨɞɹɳɟɝɨ ɫɨɫɬɚɜɚ, ɩɟɪɫɨɧɚɥɚ ɢ 
ɧɚɫɟɥɟɧɢɹ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɩɨɞɫɢɫɬɟɦɚɦɢ 
Ⱥɋ,ɤɨɬɨɪɵɟ ɫɨɡɞɚɸɬɫɹ ɢɡ ɝɨɬɨɜɵɯ ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ. 

Ɉɫɧɨɜɧɨɣ ɩɨɞɫɢɫɬɟɦɨɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ Ⱥɋ,ɹɜɥɹɟɬɫɹ 
ɫɟɬɶ ɫɜɹɡɢ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ (ɋɋɉȾ), ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɟɞɢɧɭɸ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɭɸ ɫɟɬɶ ɫɜɹɡɢ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ ɫɢɫɬɟɦɟ 
ɨɩɨɜɟɳɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɩɨɞɞɟɪɠɢɜɚɟɬ ɦɧɨɝɨɭɪɨɜɧɟɜɭɸ ɦɨɞɟɥɶ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɚɹ 
ɪɟɚɥɢɡɭɟɬɫɹ ɩɭɬɟɦ ɩɟɪɟɞɚɱɢ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ ɫ ɩɭɧɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɰɟɧɬɪɵ ɨɩɨɜɟɳɟɧɢɹ ɩɨɞɱɢɧɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɩɪɨɜɟɞɟɧɢɟ ɢɦɢ 
ɨɩɨɜɟɳɟɧɢɹ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɢ ɫɛɨɪɚ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɟɡɭɥɶɬɚɬɚɯ 
ɨɩɨɜɟɳɟɧɢɹ. ɐɟɧɬɪ ɨɩɨɜɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɩɪɨɢɡɜɨɞɢɬ 
ɨɩɨɜɟɳɟɧɢɟ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ, ɡɚɩɭɫɤ ɫɢɪɟɧɧɨɝɨ ɢ ɪɟɱɟɜɨɝɨ ɨɡɜɭɱɢɜɚɧɢɹ ɜ ɡɨɧɟ 
ɫɜɨɟɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ. 

ɋɬɟɩɟɧɶ ɪɚɡɜɢɬɨɫɬɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɜɫɟɯ ɩɨɞɫɢɫɬɟɦ, ɩɨɬɟɧɰɢɚɥ 
ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɤɨɥɢɱɟɫɬɜɨ 
ɭɩɪɚɜɥɹɟɦɵɯ ɬɟɪɦɢɧɚɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɟɫɭɪɫɚɦɢ ɫɟɬɢ ɫɜɹɡɢ ɢ 
ɩɟɪɟɞɚɱɢ ɨɛɴɟɤɬɨɜ ɢ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɰɟɥɨɦ,ɚ ɭɪɨɜɟɧɶ ɩɨɥɧɨɦɨɱɢɣ ɜ ɢɟɪɚɪɯɢɢ 
ɅɋɈ ɜɨɡɪɚɫɬɚɟɬ ɫɧɢɡɭ ɜɜɟɪɯ. 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɩɥɚɬɮɨɪɦɵ,ɩɨɡɜɨɥɹɸɳɟɣ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɞɥɹ ɨɩɨɜɟɳɟɧɢɹ ɢ ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ 
ɧɚɫɟɥɟɧɢɹ ɜɫɟ ɫɟɪɜɢɫɵ ɫɨɜɪɟɦɟɧɧɵɯ ɝɨɪɨɞɫɤɢɯ, ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ ɢ ɝɥɨɛɚɥɶɧɵɯ 
ɦɭɥɶɬɢɫɟɪɜɢɫɧɵɯ ɫɟɬɟɣ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɸ ȿthemet. 
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ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɟɬɶ ɫɜɹɡɢ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɞɨɥɠɧɚ ɛɵɬɶ ɟɞɢɧɨɣ ɞɥɹ 
ɜɫɟɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ Ⱥɋ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɦɟɧ 
ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɨɩɨɜɟɳɟɧɢɹ ɢ ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ ɩɟɪɫɨɧɚɥɚ ɢ 
ɧɚɫɟɥɟɧɢɹ,ɩɭɧɤɬɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɭɧɤɬɚɦɢ ɨɩɨɜɟɳɟɧɢɹ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɤɨɦɩɥɟɤɫɚɦɢ.  

ɉɭɧɤɬɵ ɨɩɨɜɟɳɟɧɢɹ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɩɨɫɟɥɤɟ Ƚɢɞɪɨɫɬɪɨɢɬɟɥɟɣ ɜ 
ɫɥɟɞɭɸɳɢɯ ɭɱɪɟɠɞɟɧɢɹɯ: 

 ɡɞɚɧɢɟ Ƚɗɋ; 
 ɲɤɨɥɚ; 
 ɞɟɬɫɤɢɣ ɫɚɞ; 
 ɨɬɞɟɥɟɧɢɟ ɋɛɟɪɛɚɧɤɚ; 
 ɚɜɬɨɜɨɤɡɚɥ; 
 ɚɞɦɢɧɢɫɬɪɚɰɢɹ. 

Ʉ ɤɚɠɞɨɦɭ ɢɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɩɨɞɤɥɸɱɚɸɬɫɹ ɜɧɟɲɧɢɟ 
ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɢ, ɜ ɩɭɧɤɬɟ 9.4.2 ɩɪɢɜɟɞɟɧ ɪɚɫɱɟɬ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ.  

ɋɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɩɪɢɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɫɨɝɥɚɫɧɨ ɩɭɧɤɬɭ 9.3.2. 
 
9.4.2 Ⱥɤɭɫɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɟɣ 

 
ɋɦɵɫɥ ɷɥɟɤɬɪɨɚɤɭɫɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɭɪɨɜɧɹ 

ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɪɚɫɱɟɬɧɵɯ ɬɨɱɤɚɯ – ɜ ɦɟɫɬɚɯ ɩɨɫɬɨɹɧɧɨɝɨ ɢɥɢ ɜɪɟɦɟɧɧɨɝɨ 
ɩɪɟɛɵɜɚɧɢɹ ɥɸɞɟɣ ɢ ɫɪɚɜɧɟɧɢɸ ɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ.  

ȼ ɨɡɜɭɱɢɜɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ ɩɪɢɫɭɬɫɬɜɭɟɬ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɲɭɦ. ȼ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɦɟɳɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɪɟɦɟɧɢ ɫɭɬɨɤ, 
ɭɪɨɜɟɧɶ ɲɭɦɚ ɜɚɪɶɢɪɭɟɬɫɹ. ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɩɪɢ ɪɚɫɱɟɬɟ, ɹɜɥɹɟɬɫɹ 
ɜɟɥɢɱɢɧɚ ɫɪɟɞɧɟɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɲɭɦɚ.  ɉɨ ɞɚɧɧɵɦ ɲɭɦ-ɬɚɛɥɢɰ ɨɩɪɟɞɟɥɹɟɦ 
ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɲɭɦɚ: 

 N = ͷͷ ˇʐ; 
 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɭɫɥɵɲɚɬɶ ɡɜɭɤɨɜɭɸ ɢɥɢ ɪɟɱɟɜɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɨɧɚ 

ɞɨɥɠɧɚ ɛɵɬɶ ɝɪɨɦɱɟ ɲɭɦɚ ɧɚ 3ɞȻ, ɬ.ɟ. ɜ 2 ɪɚɡɚ. ȼɟɥɢɱɢɧɭ 2 ɧɚɡɵɜɚɸɬ ɡɚɩɚɫɨɦ 
ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ (ɁɁȾ). ȼ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɲɭɦ ɦɟɧɹɟɬɫɹ, ɩɨɷɬɨɦɭ ɞɥɹ 
ɨɬɱɟɬɥɢɜɨɝɨ ɜɨɫɩɪɢɹɬɢɹ ɩɨɥɟɡɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɮɨɧɟ ɲɭɦɚ, ɡɚɩɚɫ ɞɚɜɥɟɧɢɹ 
ɞɨɥɠɟɧ ɛɵɬɶ  ɧɟ ɦɟɧɟɟ ɱɟɦ 15ɞȻ. 

Ɋɚɫɱɟɬ ɜɟɞɟɬɫɹ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɹ 150ȽɊ-38ɇ. SPL = ͳͳͳ ˇʐ – ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɹ; ܲ̂ ˓ = ͳͷͲ ʑ˕ - ɦɨɳɧɨɫɬɶ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɹ. 
Ɂɧɚɹ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜɵɲɟ ɩɚɪɚɦɟɬɪɵ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɡɜɭɤɨɜɨɟ 

ɞɚɜɥɟɧɢɟ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɹ: 
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 ܲ̌ ˄ = ܮܲܵ + ͳͲ lg(ܲ̂ ˓൯ = ͳͳͳ + ͳͲ lgሺͳͷͲሻ = ͳ͵͵ ˇʐ;                            (9.1) 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɤɪɢɬɢɱɟɫɤɨɣ (ɪɚɫɱɟɬɧɨɣ) ɬɨɱɤɟ, 

ɧɟɨɛɯɨɞɢɦɨ:  
1. ȼɵɛɪɚɬɶ ɪɚɫɱɟɬɧɭɸ ɬɨɱɤɭ; 
2. Ɉɰɟɧɢɬɶ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɹ ɞɨ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ; 
3. Ɋɚɫɫɱɢɬɚɬɶ ɭɪɨɜɟɧɶ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ. 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɜɵɛɟɪɟɦ ɦɟɫɬɨ ɜɨɡɦɨɠɧɨɝɨ ɧɚɯɨɠɞɟɧɢɹ 
ɥɸɞɟɣ, ɧɚɢɛɨɥɟɟ ɤɪɢɬɢɱɧɨɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɢɥɢ ɭɞɚɥɟɧɢɹ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɹ ɞɨ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ (r) ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ GoogleEarth. 

 r = ͸ͷͲ ˏ; 
 

Ɂɚɜɢɫɢɦɨɫɬɶ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɬ ɪɚɫɫɬɨɹɧɢɹ: 
 ܲ = ʹͲ lgሺݎ − ͳሻ = ʹͲ lgሺ͸ͷͲ − ͳሻ = ͷ͸ ˇʐ;                                             (9.2) 

 
ɍɪɨɜɟɧɶ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 

 ܲ˓ ˃˔ч = ܲ̌ ˄ − ܲ = ͳ͵͵ − ͷ͸ = ͹͹ ˇʐ;                                                         (9.3) 
 

Ɋɚɫɱɟɬ ɫɱɢɬɚɟɬɫɹ ɜɟɪɧɵɦ ɟɫɥɢ ɜɵɩɨɥɧɹɟɬɫɹ ɧɟɪɚɜɟɧɫɬɜɨ: 
 ܲ˓ ˃˔ч > ܰ + ʖʖʓ;                                                                                          (9.4) 

 ͹͹ > ͷͷ + ͳͷ; 
 ͹͹ > ͹Ͳ; 

 
Ɋɚɫɱɟɬ ɜɟɪɟɧ. 
ɗɮɮɟɤɬɢɜɧɚɹ ɞɚɥɶɧɨɫɬɶ ɡɜɭɱɚɧɢɹ (L) – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɢɫɬɨɱɧɢɤɚ ɡɜɭɤɚ 

(ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɹ) ɞɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɬɨɱɟɤ, 
ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɩɪɟɞɟɥɚɯ ɒȾɇ, ɡɜɭɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɬɨɪɵɯ ɨɫɬɚɟɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ (N+15ɞȻ). 
 L = ͳͲ௣/ଶ଴ + ͳ;(9.5) 
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ɝɞɟ p – ɪɚɡɧɨɫɬɶ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɹ, ɭɪɨɜɧɹ ɲɭɦɚ ɢ ɡɚɩɚɫɚ 
ɞɚɜɥɟɧɢɹ, ɞȻ; 

1 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɹ 
ɢɡɦɟɪɹɟɬɫɹ ɧɚ 1ɦ. 

 p = P̌ ˄ − ሺN + ʖʖʓሻ = ͳ͵͵ − ሺͷͷ + ͳͷሻ = ͸͵ ˇʐ;                                   (9.6) 
 L = ͳͲ଺ଷ/ଶ଴ + ͳ = ͳͶͳͶ ˏ; 

 
Ⱦɢɚɝɪɚɦɦɚ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɪɭɩɨɪɧɨɝɨ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 9.3. 
 

 

 
Ɋɢɫɭɧɨɤ 9.3- Ƚɟɨɦɟɬɪɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɢɚɝɪɚɦɦɵ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ 

ɪɭɩɨɪɧɨɝɨ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɹ 
 

ɉɥɨɳɚɞɶ, ɨɡɜɭɱɢɜɚɟɦɚɹ ɪɭɩɨɪɧɵɦ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɟɦ – ɩɥɨɳɚɞɶ 
ɷɥɥɢɩɫɚ: 

 S = ͵,ͳͶ ∙ A ∙ B;(9.7) 
ܣ  = 𝐿ଶ = ଵସଵସଶ = ͹Ͳ͹ ˏ;(9.8) 

ܤ  = 𝐿ଶ ∙ ݃ݐ ቀШʓʜଶ ቁ = ଵସଵସଶ ∙ ݃ݐ ቀସ଴ଶ ቁ = ʹͷ͹ ˏ;(9.9) 

 
Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɷɥɥɢɩɫɚ ɪɚɜɧɚ: 
 S = ͵,ͳͶ ∙ ͹Ͳ͹ ∙ ʹͷ͹ = Ͳ,ͷ͹ ˍˏଶ;(9.10) 
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Ʉɨɥɢɱɟɫɬɜɨ ɝɪɨɦɤɨɝɨɜɨɪɢɬɟɥɟɣ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ ɨɛɴɟɤɬɵ 
ɨɩɨɜɟɳɟɧɢɹ: 

 ɡɞɚɧɢɟ Ƚɗɋ: 2 150ȽɊ; 
 ɲɤɨɥɚ: 1 150ȽɊ; 
 ɞɟɬɫɤɢɣ ɫɚɞ: 1 150ȽɊ; 
 ɨɬɞɟɥɟɧɢɟ ɋɛɟɪɛɚɧɤɚ: 1 150ȽɊ; 
 ɚɜɬɨɜɨɤɡɚɥ: 1 150ȽɊ; 
 ɚɞɦɢɧɢɫɬɪɚɰɢɹ: 2 150ȽɊ. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ Ƚɗɋ Ɍɨɦɦɨɬɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.4. 
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Ɋɢɫɭɧɨɤ 9.4 - Ɉɪɝɚɧɢɡɚɰɢɹ ɥɨɤɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ Ƚɗɋ Ɍɨɦɦɨɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ Ɍɨɦɦɨɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ⱥɦɝɚ, 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 1420 ɦ3/ɫ ɢ 1531 ɦ3/ɫ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 133 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 487 ɦɥɧ. 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:50,1 ɦ; 
 ɪɚɫɱɟɬɧɵɣ:42,0 ɦ; 
 ɦɢɧɢɦɚɥɶɧɵɣ 39,3 ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞɵ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 306,9 ɦ3. 
ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɞɜɚ ɜɚɪɢɚɧɬɚ ɉɅ60-ȼɢ ɉɅȾ60-ȼ60. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɬɪɟɦɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ ɉɅ60-ȼ-400. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 187,5 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-655/110-32 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ37,5 Ɇȼɬ. 

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 6 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (3 
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)-
50000/220-ɍ1, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ɍɋ(Ɂ)-1600, ɞɥɹ ȼɅɗɉ-
ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-240/32. 

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 ɪɭɫɥɨɜɚɹ. 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɢɬ: 
 ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ - 152 ɦ; 
 ɜɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ - 33 ɦ; 
 ɛɟɬɨɧɧɚɹ ɰɟɧɬɪɚɥɶɧɚɹ ɝɥɭɯɚɹ - 13,7 ɦ; 
 ɛɟɬɨɧɧɚɹ ɫɬɚɧɰɢɨɧɧɚɹ - 75 ɦ; 
 ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ - 126 ɦ; 
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 ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɝɪɭɧɬɨɜɚɹ - 264 ɦ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
 ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 271 ɦ; 
 ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 4; 
 ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ– 24 ɦ; 
 ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 333,58 ɦ; 
 ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 15,6 ɦ. 
Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,28 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɥɨɬɢɧɚ Ɍɨɦɦɨɬɫɤɨɝɨ 
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 –11 ɥɟɬ ɢ 4 ɦɟɫ; 
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 16 ɤɨɩ/ɤȼɬ·ɱ; 
 ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 65338,3 ɪɭɛ/ɤȼɬ. 
ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ɍɨɦɦɨɬɫɤɨɣ 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 Ⱥɦɝɚ 

Ƚɨɞ
ɵ 

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

196
1 

27 29 27 122 602 654 99 102 144 49 56 32 

196
2 

36 19 20 150 614 536 63 134 115 52 36 31 

196
3 

33 31 15 79 640 680 77 116 70 46 32 25 

196
4 

26 21 23 57 412 608 42 41 70 44 36 26 

196
5 

18 13 21 95 288 611 94 74 102 41 31 18 

196
6 

9 12 10 66 433 300 65 69 34 19 27 8 

196
7 

24 19 21 72 526 450 110 85 103 26 40 31 

196
8 

32 36 36 125 345 927 128 106 68 45 53 19 

196
9 

16 19 16 50 452 205 68 34 67 27 14 9 

197
0 

28 60 52 187 1010 621 93 184 161 82 57 52 

197
1 

14 21 25 57 548 491 58 85 104 26 22 15 

197
2 

22 30 40 99 598 748 59 77 128 53 52 28 

197
3 

16 15 21 62 466 296 48 72 49 47 21 25 

197
4 

14 13 13 52 484 527 41 43 67 19 23 20 

197
5 

35 28 31 71 575 767 94 65 81 46 33 25 

197
6 

49 50 28 76 765 763 78 165 121 102 39 48 

197
7 

25 24 24 93 828 541 111 120 92 39 48 16 

197
8 

17 19 9 63 526 496 32 64 71 29 19 19 

197
9 

27 20 16 124 917 476 142 106 97 34 34 19 

198
0 

22 53 42 131 794 638 154 136 165 53 74 37 

198
1 

41 38 20 124 1006 760 180 151 157 61 48 40 

198
2 

38 20 22 66 639 924 78 107 106 48 35 30 

198
3 

26 22 28 39 661 691 104 88 89 53 35 14 

198
4 

32 28 42 161 671 974 144 63 137 46 64 23 

198
5 

43 32 34 114 435 623 145 90 118 34 36 43 

198
6 

19 39 24 115 357 704 131 93 124 41 23 32 

198
7 

27 27 42 86 416 660 76 133 125 39 31 26 

198
8 

25 16 31 49 534 364 85 41 98 29 39 26 

198
9 

23 17 23 78 410 639 70 75 53 30 29 16 

199
0 

21 20 14 50 369 478 57 92 38 45 31 17 

199
1 

16 34 27 67 384 783 97 125 128 26 49 20 

199
2 

23 17 24 124 649 834 55 116 65 40 43 17 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
Ƚɨɞ
ɵ 

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

199
3 

31 32 31 108 765 484 54 106 48 28 45 28 

199
4 

37 37 27 133 659 843 106 132 125 41 51 28 

199
5 

17 13 18 100 618 506 88 95 57 42 41 27 

199
6 

50 37 27 139 450 1154 73 97 173 37 50 24 

199
7 

21 25 20 141 823 591 92 98 108 61 33 37 

199
8 

31 52 27 122 1130 434 183 96 82 92 60 49 

199
9 

34 22 37 91 517 834 48 60 60 32 23 20 

200
0 

51 42 35 113 741 805 132 119 135 70 75 41 

200
1 

50 9 13 29 446 387 50 35 29 34 26 15 

200
2 

26 37 34 103 838 814 92 88 124 31 46 16 

200
3 

22 16 23 61 500 272 33 53 59 32 23 9 

200
4 

39 24 20 118 561 1260 139 167 88 78 39 32 

200
5 

8 10 10 41 323 311 53 46 39 33 19 15 

200
6 

15 24 15 46 253 363 35 53 41 34 24 15 

200
7 

16 24 15 82 266 313 65 42 91 29 37 15 

200
8 

32 41 61 163 794 932 83 81 151 70 36 62 

200
9 

21 20 17 63 269 321 39 35 57 37 31 15 

201
0 

16 15 27 44 585 300 55 55 62 31 17 19 

ɫɪ 26 26 26 92 578 614 86 90 94 44 38 25 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 
Ɍɚɛɥɢɰɚ Ȼ.1 – ȼɟɥɢɱɢɧɵ ɞɥɹ ɪɚɫɱɟɬɚ ɪɚɫɯɨɞɨɜ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

Ƚɨɞ Q,ɫɪ. 
ɝɨɞ 

Ƚɨɞ Qɫɪ. 

ɩɨɥ.

Ƚɨɞ Qɫɪ. 

ɦɟɠ

Ɋ,% 
1981 219 2004 911 1970 96 2 
1970 216 1981 883 1980 87 4 
2004 214 2008 863 1981 86 6 
2008 209 2002 826 2000 81 8 
1984 199 1984 823 1998 79 10 
1998 197 1970 816 2008 78 12 
2000 197 1996 802 1976 76 14 
1996 193 1998 782 2004 74 16 
1980 191 1982 782 1984 74 18 
1976 190 2000 773 1994 72 20 
2002 187 1976 764 1996 71 22 
1994 185 1994 751 1985 69 24 
1982 176 1992 742 1961 69 27 
1997 171 1980 716 1962 66 29 
1979 167 1997 707 1968 65 31 
1992 167 1979 697 1986 64 33 
1977 164 1977 685 1997 64 35 
1961 162 1983 676 1979 62 37 
1972 161 1999 676 1987 61 39 
1968 160 1972 673 2002 60 41 
1963 154 1975 671 1977 59 43 
1975 154 1963 660 1991 59 45 
1983 154 1968 636 1972 59 47 
1962 151 1961 628 1982 55 49 
1999 148 1993 625 1967 53 51 
1993 147 1991 584 1963 52 53 
1985 146 1962 575 1992 52 55 
1991 146 1995 562 1993 51 57 
1986 142 1987 538 1975 51 59 
1987 141 1986 531 1965 51 61 
1995 135 1985 529 1983 50 63 
1967 126 1989 525 1995 50 65 
1971 122 1971 520 1988 44 67 
1989 122 1978 511 1971 43 69 
1964 117 1964 510 1999 43 71 
1965 117 1974 506 2007 42 73 
1978 114 1967 488 1989 41 76 
1988 111 1965 450 1964 39 78 
1974 110 1988 449 1990 39 80 
1990 103 2010 443 1973 38 82 
2010 102 1990 424 1978 34 84 
1973 95 2001 417 2010 34 86 
2003 92 2003 386 2009 34 88 
2001 91 1973 381 2003 33 90 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 
Ƚɨɞ Q,ɫɪ. 

ɝɨɞ 
Ƚɨɞ Qɫɪ. 

ɩɨɥ.

Ƚɨɞ Qɫɪ. 

ɦɟɠ

Ɋ,% 
1966 88 1966 367 1969 32 92 
2007 83 1969 329 1966 32 94 
1969 81 2005 317 1974 31 96 
2009 77 2006 308 2006 30 98 
2005 76 2009 295 2005 27 100 
2006 76 2007 290 2001 26 102 

 
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 20 9 13 29 446 387 50 35 29 34 26 15 91 

Qɫɭɦɦɚɪɧɵɟ,ɦ3/ɫ 4 4 2 0 7 11 8 7 7 7 4 4 

 

Qɩɨɥɟɡɧɵɣ, ɦ3/ɫ 16 5 11 29 439 376 43 28 22 27 22 11 
Zɜɛ,ɦ 329 329 329 329 329 329 329 329 329 329 329 329 
Zɧɛ,ɦ 276 276 277  277 283 282 277 277 276 277 277 276 
ɇȽɗɋ,ɦ 55 55 55 55 55 55 55 55 55 55 55 55 

Nɛɵɬ,Ɇȼɬ 8 2 5 14 213 182 21 13 11 13 11 5 

 
Ɍɚɛɥɢɰɚ Ȼ.3-Ɇɨɳɧɨɫɬɶ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ 

Ɇɟɫɹɰ I 11 III  IV V VI  VII VIII IX X XI  XII 
Qɜɯɤ, ɦ3/ɫ 46 46 46 46 46 46 46 46 46 46 46 46 

Zɜɛ,ɦ 329 329 329 329 329 329 329 329 329 329 329 329 
Zɧɛ,ɦ 278 278 277 277 277 277 277 277 277 277 279 279 
ɇȽɗɋ,ɦ 55 55 55 55 55 55 55 55 55 55 55 55 

Nɜɯɤ,Ɇȼɬ 22 22 22 22 22 22 22 22 22 22 22 22 

 
Ɍɚɛɥɢɰɚ Ȼ.4 -ɋɪɚɜɧɟɧɢɟ ɞɜɭɯ ɪɟɠɢɦɨɜ 

Ɇɟɫɹɰ I 11 III  IV V VI  VII VIII IX X XI  XII 
Nɛɵɬ,Ɇȼɬ 8 2 5 14 213 182 21 13 11 13 11 5 
NȼɏɄ,Ɇȼɬ 22 22 22 22 22 22 22 22 22 22 22 22 

∆N -14 -20 -17 -8 190 160 -2 -9 -12 -9 -12 -17 
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Ɍɚɛɥɢɰɚ Ȼ.5 -Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɦɟɫ
ɹɰ 

Q90

%, 
ɦ3/ɫ 

Q ɢ 
ɦ3/ɫ 

Q
ɮɦ3

/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 

Vɤɨ
ɧ 

Ʉɦ3 

z ɧɚɱ 
ɜɛ,ɦ 

z ɤɨɧ 
ɜɛ,ɦ 

z ɫɪ 
ɜɛ,ɦ 

z ɧɛ,ɦ 
ɇ 

ɝɷɫ,ɦ 

N 
ɝɷɫ, 
Ɇȼɬ 

ɗ 
ɝɷɫ,ɦɥ
ɧɄɜɬ*

ɱ 

N ɝɚɪ 

,Ɇȼɬ 

VIII 35 0,35 2 0 5 7 28 46 46 11 0 39 5,00 0,029 4,97 329,00 329,00 329,00 277,41 51,04 17 36 ȼɏɄ 

IX  29 0,29 2 0 5 7 22 46 46 17 0 39 4,97 0,046 4,93 329,00 328,78 328,89 278,13 50,22 17 37 ȼɏɄ 

X 34 0,34 2 0 5 7 27 46 46 12 0 39 4,93 0,032 4,89 328,78 328,69 328,74 278,12 50,06 17 37 ȼɏɄ 

XI  26 0,26 2 2 0 4 22 55 46 31 0 53 4,89 0,083 4,81 328,69 328,48 328,59 278,54 49,50 23 37 23 

XII 15 0,15 2 2 0 4 11 300 46 287 0 298 4,81 0,769 4,04 328,48 327,23 327,86 282,82 44,48 117 32 117 

I 30 0,30 2 2 0 4 26 313 46 285 0 311 4,04 0,763 3,28 327,23 325,11 326,17 282,98 42,65 117 32 117 

11 9 0,09 2 2 0 4 5 60 46 53 0 58 3,28 0,142 3,14 325,11 324,52 324,82 278,75 45,51 23 31 23 

III  13 0,13 2 0 0 2 11 46 46 33 0 44 3,14 0,088 3,05 324,52 324,12 324,32 277,42 46,35 18 34 ȼɏɄ 

IV  29 0,29 2 -2 0 0 29 46 46 15 0 44 3,05 0,041 3,01 324,12 323,92 324,02 277,43 46,04 18 34 ȼɏɄ 

V 44
6 

4,46 2 -6 5 5 441 46 46 -402 0 39 3,01 -1,076 4,08 323,92 327,30 325,61 277,42 47,64 16 35 ȼɏɄ 

VI  38
7 

3,87 2 0 5 11 376 46 46 -338 1 38 4,08 -0,905 4,99 327,30 328,97 328,14 277,43 50,15 17 37 ȼɏɄ 

VII 50 0,50 2 0 5 8 43 46 46 -4 0 39 4,99 -0,009 5,00 328,97 329,00 328,99 277,43 51,01 18 37 ȼɏɄ 
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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 

QȼɏɄ, 
ɦ3/ɫ 

Q 
ɜɞɯɪ, 
ɦ3/ɫ 

Q 
ɯɫ, 
ɦ3/ɫ 

Q 
ɝɷɫ, 
ɦ3/ɫ 

Vɧɚɱ 

Ʉɦ3 

dV 

Ʉɦ3 

Vɤɨ
ɧ 

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 

,Ɇȼɬ 

VIII 76 0,76 2 0 5 7,76 68 86 46 11 0 79 5,00 0,029 4,97 329,00 329,00 329,00 278,77 49,68 35 25 ȼɏɄ 

IX  76 0,76 2 0 5 7,76 68 92 46 17 0 85 4,97 0,046 4,93 329,00 328,78 328,89 279,84 48,50 36 26 ȼɏɄ 

X 41 0,41 2 0 5 7,41 34 53 46 12 0 46 4,93 0,032 4,89 328,78 328,69 328,74 278,44 49,75 20 14 ȼɏɄ 

XI  29 0,29 2 2 0 4,29 25 58 46 31 0 56 4,89 0,083 4,81 328,69 328,48 328,59 278,66 49,38 24 17 23 

XII 25 0,25 2 2 0 4,25 21 310 46 287 0 308 4,81 0,769 4,04 328,48 327,23 327,86 282,94 44,37 120 87 117 

I 43 0,43 2 2 0 4,43 39 326 46 285 0 324 4,04 0,763 3,28 327,23 325,11 326,17 283,13 42,49 121 87 117 

11 28 0,28 2 2 0 4,28 24 79 46 53 0 77 3,28 0,142 3,14 325,11 324,52 324,82 279,43 44,83 30 22 23 

III  47 0,47 2 0 0 2,47 45 80 46 33 0 78 3,14 0,088 3,05 324,52 324,12 324,32 278,58 45,19 31 22 ȼɏɄ 

IV  116 1,16 2 -2 0 1,16 115 132 46 15 0 130 3,05 0,041 3,01 324,12 323,92 324,02 279,85 43,62 50 36 ȼɏɄ 

V 470 4,70 2 -6 5 5,70 464 70 46 -402 0 63 3,01 -1,076 4,08 323,92 327,30 325,61 278,27 46,79 26 19 ȼɏɄ 

VI  759 7,59 2 0 5 14,59 744 414 46 -338 1 406 4,08 -0,905 4,99 327,30 328,97 328,14 282,71 44,88 160 116 ȼɏɄ 

VII 61 0,61 2 0 5 7,61 53 57 46 -4 0 50 4,99 -0,009 5,00 328,97 329,00 328,99 277,83 50,60 22 16 ȼɏɄ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 
Ɍɚɛɥɢɰɚ ȼ.1-ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɉɅ60-ȼ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 
ɲɬ 4,00 3,00 3,00 2,00 2,00 2,00 ˃ܰ, Ɇȼɬ 33,250 44,330 44,333 66,500 66,500 66,500 ∆ɪ 1,036 1,037 1,039 1,040 1,041 1,043 ݊′˔ଵ,ɨɛ/ɦɢɧ 242,903 215,685 191,551 170,379 153,430 137,073 ݊˔ଵ, ɨɛ/ɦɢɧ 250,000 230,800 187,500 187,500 166,700 142,800 ݊′ଵு௠௔௫ ˃ݖ ɲɬ 3,62 2,84 2,24 1,77 1,43 1,14′˃ݖ ଵ, ɦ 3,15 3,55 4,00 4,50 5,00 5,60 𝜂ʡ 0,9168 0,9181 0,9193 0,9205 0,9216 0,9227 ˃ܰ′,Ɇȼɬ 36,76 46,75 59,43 75,32 93,09 116,92ܦ  6 5 4 3 2 1 , ɨɛ/ɦɢɧ 109,313 113,653 103,96 116,882 115,396 110,647 ݊′ଵு˓, ɨɛ/ɦɢɧ 119,389 124,129 113,550 127,656 126,033 120,846 ݊′ଵு௠𝑖௡ , ɨɛ/ɦɢɧ 123,422 128,322 117,380 131,969 130,291 124,928 ܳூ′ ∙ 𝜂ʡɪɚɫɱ 1,307 1,372 1,081 1,281 1,038 0,827 ܳூ′ ∙ 𝜂ʡmax 1,003 1,053 0,830 0,983 0,796 0,635 

 
Ɍɚɛɥɢɰɚ ȼ.2- ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɉɅ60-ȼ-60 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 
ɲɬ 4,00 3,00 3,00 2,00 2,00 2,00 ˃ܰ, Ɇȼɬ 33,25 44,33 44,33 66,50 66,50 66,50 ∆ɪ 1,0319 1,0332 1,0345 1,0357 1,0368 1,0379 ݊′˔ଵ,ɨɛ/ɦɢɧ 231,99 205,98 182,92 162,69 146,50 130,87 ݊˔ଵ, ɨɛ/ɦɢɧ 250,00 214,30 187,50 166,70 150,00 136,40 ݊′ଵு௠௔௫ ˃ݖ ɲɬ 3,54 2,79 2,19 1,73 1,40 1,11′˃ݖ ଵ, ɦ 3,15 3,55 4 4,5 5 5,6 𝜂ʡ 0,9246 0,9258 0,9269 0,9280 0,9290 0,9300 ˃ܰ′,Ɇȼɬ 37,5454 47,7463 60,6926 76,9049 95,0424 119,3507ܦ  6 5 4 3 2 1 , ɨɛ/ɦɢɧ 109,52 105,74 104,18 104,14 104,06 105,93 ݊′ଵு˓, ɨɛ/ɦɢɧ 119,618 115,485 113,781 113,736 113,655 115,689 ݊′ଵு௠𝑖௡ , ɨɛ/ɦɢɧ 123,660 119,390 117,620 117,58 117,49 119,60 ܳூ′ ∙ 𝜂ʡɪɚɫɱ 1,3072 1,3723 1,0809 1,2811 1,0377 0,8272 ܳூ′ ∙ 𝜂ʡmax 1,003 1,053 0,830 0,983 0,796 0,635 
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Ɋɢɫɭɧɨɤ ȼ.1 - Ɋɚɛɨɱɚɹ ɡɨɧɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ60-ȼ 

 
(ɋɢɧɢɣ ɰɜɟɬ – ɉɅ60-ȼ-315; ɤɪɚɫɧɵɣ ɰɜɟɬ – ɉɅ60-ȼ-355; ɡɟɥɟɧɵɣ ɰɜɟɬ – ɉɅ60-ȼ-400) 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 
Ɍɚɛɥɢɰɚ Ƚ.1-ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚ
ɧɢɟ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ⱦɢɮɮ. 
Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 

 ܩ∆ܫ

Ⱦɢɮɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 

 Ⱦɢɮɮ. Ɂɚɳɢɬɚ ܩ∆ܫ
ɩɪɨɞɨɥɶɧɚɹ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ
Ͳ,ͷ ∙  ʜ 1,47 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 5,11Ⱥܫ

ɁɁȽ 
଴ܷ 

ɁɁȽ ଴ܷ ɁɁȽ ଴ܷ ݐଶ ଴ܷଶீ - 15 ȼ 

଴ܷଷ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

଴ܷଷ - 

Ɂɉɇ ܷ > 
Ɂɉɇ ܷ > Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶ ஼ܷʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟ
ɥɶɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢ
ɱɧɵɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ

 ଶܫ

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜ
ɚɬɟɥɶɧɨɫɬ

ɢ ɨɬ 
ɧɟɫɢɦɦɟɬ
ɪɢɱɧɵɯ 

ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡ

ɨɤ

 ଶ Ɂɚɳɢɬɚܫ
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥ
ɶɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱ
ɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ

 ଶܫ

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

Ɂɚɳɢɬɚ 
ɨɬ 

ɫɢɦɦɟɬɪɢ
ɱɧɵɯ ɤ.ɡ. 

ɢ 
ɩɟɪɟɝɪɭɡ

ɨɤ

 ଵ Ɂɚɳɢɬɚ ɨɬܫ
ɫɢɦɦɟɬɪɢɱɧɵ

ɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ

 ଵܫ

ɉɈ ܫଵʞʢʠʙ ͳ,ͳͲ ∙  ʜ 3,75 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ͷ͵ ∙  ʜʝʛ 5,22 Ⱥܫ

ȾɁ ܼ < 
ȾɁ ܼ < ȾɁ ܼ < 

2 ɫɬɭɩɟɧɶ ܼூூ 0,35 0,61 Ɉɦ 

Ɂɚɳɢɬɚ 
ɪɨɬɨɪɚ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  

Ɂɚɳɢɬɚ 
ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡ

ɤɢ

ܫ˓  Ɂɚɳɢɬɚ 
ɪɨɬɨɪɚ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ

ܫ˓  

ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 1,28 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ʹͶ ∙  ʜʝʛ.ʟ 2,61 Ⱥܫ
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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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Ɋɢɫɭɧɨɤ Ƚ.1 -ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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