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ɋɈɄɊАЩЁɇɇЫɃ ɉАɋɉɈɊɌ ЧАɊɋɄɈɃ ГЭɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ .................................................................................... ɑɚɪɚ;          
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ ȽЭɋ ..................................................... ɂɪɤɭɬɫɤɚɹ ɨɛɥɚɫɬɶ; 
3. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ..................................................................................... 698 ɦ³/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ .................................................................................................. 956 ɦ³/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ:  0,1% .............................................. 5869 ɦ3/ɫ; 
 0,01% ........................................... 6501 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ ............................................................................................... 239 ɦ³/ɫ;                                   

4. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ................................................................... ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ .................................................................................................... 40 ɦ; 
 Ɏɉɍ .................................................................................................... 41 ɦ; 
 ɍɆɈ ............................................................................................... 28,25 ɦ 
ɜ) ɨɛɴɟɦɵ: 
 ɩɨɥɧɵɣ .............................................................................................................14 ɤɦ3; 
 ɩɨɥɟɡɧɵɣ ..................................................................................................... 9,96 ɤɦ3; 

5. ɇɚɩɨɪɵ ȽЭɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ............................................................................................... 38,00 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ...................................................................................................... 34,80 ɦ;  
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ ................................................................................................ 26,30 ɦ; 

6. Эɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: 
 ɭɫɬɚɧɨɜɥɟɧɧɚɹ ............................................................................................ 316 Ɇȼɬ; 
 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ........................................................................................ 245 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ..................................... 1,80 ɦɥɪɞ. ɤȼɬ·ɱ; 

7. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
a) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ...................................................................... 85,0 ɦ / 47,08 ɦ; 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ................................................................. 240,0 ɦ / 47,08 ɦ; 
ɜ) ɫɬɚɧɰɢɨɧɧɚɹ .................................................................................... 85,0 ɦ / 47,08 ɦ; 
ɝ) ɝɥɭɯɚɹ ɫɨɩɪɹɝɚɸɳɚɹ ɜɨɞɨɫɥɢɜɧɭɸ ɢ ɫɬɚɧɰɢɨɧɧɭɸ ................... 58,0 ɦ / 47,08 ɦ; 
ɞ) ɜɨɞɨɫɥɢɜɧɚɹ .................................................................................. 131,0 ɦ / 47,08 ɦ; 

8. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ ................................................................................... ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ ............................................................ 5 ɨɬɜɟɪɫɬɢɣ 9×18; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ .................................................................................................. 131,0 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ................................................................................... 47,08 ɦ; 

9.  Ɂɞɚɧɢɟ ȽЭɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ .................................................................................................. ɪɭɫɥɨɜɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ...................................................................................................... 4; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ................................................................................ ɢɡɜɟɫɬɧɹɤ; 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ .............................................. ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ;     
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ....................................................................... ɢɡɨɝɧɭɬɚɹ; 
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ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ ................................................................. 17 ɦ; 
10. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ......................................................................................... ɉɅ40-ȼ-560; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ................................................................................. ɋȼ-990/255-44; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ............................................................................... 82,0 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ............................................................................... 136,4 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ .................................................................. ɌȾɐ-125000/220; 

11. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ....................................................................... 97704 ɪɭɛ./ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ...................................................................... 15 ɤɨɩ/ɤȼɬ·ɱ; 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ .......................................................................................... 5,8 ɥɟɬ. 
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ВВȿȾȿНИȿ 
 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɨɬɪɚɫɥɟɣ 
ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ. Нɚɲɚ ɫɬɪɚɧɚ 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 Сɢɛɢɪɶ ɢ 
Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɪɟɤ ɨɫɜɨɟɧ ɧɚ 20% ɢ ɧɚ 3% 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Пɨɷɬɨɦɭ ɷɬɨɦɭ ɜɨɩɪɨɫɭ ɫɥɟɞɭɟɬ ɭɞɟɥɹɬɶ ɩɪɢɫɬɚɥɶɧɨɟ ɜɧɢɦɚɧɢɟ 
ɢ ɪɚɡɜɢɜɚɬɶ ɷɬɭ ɨɬɪɚɫɥɶ ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ.  

Цɟɥɶɸ 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 Оɛщɢɟ ɫɜɟɞɟɧɢя 
 
1.1 Кɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 

ɑɚɪɫɤɚɹ ȽЭɋ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ əɤɭɬɢɢ, ɜ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ. Ⱦɚɧɧɵɣ 
ɪɚɣɨɧ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɦ. Ɇɚɤɫɢɦɭɦ ɞɨɠɞɟɣ ɩɪɢɯɨɞɢɬɫɹ 
ɧɚ ɢɸɥɶ-ɚɜɝɭɫɬ, ɤɨɝɞɚ ɫɨ ɫɬɨɪɨɧɵ Ɍɢɯɨɝɨ ɨɤɟɚɧɚ ɞɨɯɨɞɹɬ ɤɨɟ-ɤɚɤɢɟ ɨɫɚɞɤɢ. 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ  -30,7 °C, ɢɸɥɹ +18,5 °C. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ 62 ɞɧɹ. Эɤɫɬɪɟɦɚɥɶɧɵɟ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ ɜ  ɪɚɣɨɧɟ: ɥɟɬɨɦ +37,7 °C, ɡɢɦɨɣ -60,1 °C. 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 
 
Ɍɚɛɥɢɰɚ 1.1 – ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɜɨɪɚ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX  X XI  XII 
Ɍɟɦɩɟɪɚɬɭɪɚ, °C -30,1 -25,9 -15,1 -2,9 7,1 15,3 18,4 14,6 6,1 -5 -20,8 -29,9 

 
ȼ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɜɵɩɚɞɚɟɬ ɨɤɨɥɨ 300 ɦɦ ɨɫɚɞɤɨɜ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ 

ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɧɢɡɤɢɟ ɡɢɦɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɭɫɥɨɜɥɢɜɚɸɬ 
ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ, ɦɨɳɧɨɫɬɶ ɤɨɬɨɪɨɣ ɜ ɷɬɨɦ ɪɚɣɨɧɟ 
ɞɨɫɬɢɝɚɟɬ 50-200 ɦ 

 
1.2 Гɢɞɪɨɥɨɝɢчɟɫɤɢɟ ɞɚɧɧыɟ 
 

ɑɚ́ɪɚ  (ɹɤɭɬ. ɑɚɚɪɚ) — ɪɟɤɚ ɜ  Ɋɨɫɫɢɢ, ɩɪɨɬɟɤɚɸɳɚɹ ɩɨ 
ɬɟɪɪɢɬɨɪɢɢ Ɂɚɛɚɣɤɚɥɶɫɤɨɝɨ ɤɪɚɹ, ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ ɢ əɤɭɬɢɢ ɢ ɹɜɥɹɸɳɚɹɫɹ 
ɥɟɜɵɦ ɩɪɢɬɨɤɨɦ Ɉɥёɤɦɵ. Ⱦɥɢɧɚ — 851 ɤɦ, ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ — 
87,6 ɬɵɫ. ɤɦ². ȼ ɛɚɫɫɟɣɧɟ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɫɜɵɲɟ 7 ɬɵɫɹɱ ɨɡёɪ ɫɭɦɦɚɪɧɨɣ 
ɩɥɨɳɚɞɶɸ ɨɤɨɥɨ 248 ɤɦ². 

Ɂɚɪɨɠɞɚɟɬɫɹ ɧɚ ɸɠɧɨɦ ɫɤɥɨɧɟ ɯɪɟɛɬɚ ɍɞɨɤɚɧ, ɩɪɨɬɟɤɚɟɬ ɩɨ ɑɚɪɫɤɨɣ 
ɤɨɬɥɨɜɢɧɟ, ɩɟɪɟɫɟɤɚɹ Ʉɨɞɚɪ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɨɪɨɝɨɜ. 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ — 620 ɦ³/ɫ. 
ɋɭɞɨɯɨɞɧɚ ɨɬ ɭɫɬɶɹ ɪɟɤɢ ɀɭɢ ɞɨ ɭɫɬɶɹ. Эɬɨɬ ɭɱɚɫɬɨɤ ɩɪɨɬɹɠёɧɧɨɫɬɶɸ 

416 ɤɦ ɜɯɨɞɢɬ ɜ ɩɟɪɟɱɟɧɶ ɜɧɭɬɪɟɧɧɢɯ ɜɨɞɧɵɯ ɩɭɬɟɣ. 

ɉɨ ɧɚɡɜɚɧɢɸ ɪɟɤɢ ɧɚɡɜɚɧ ɦɢɧɟɪɚɥ ɱɚɪɨɢɬ, ɰɟɧɧɵɣ ɩɨɞɟɥɨɱɧɵɣ ɤɚɦɟɧɶ, 
ɟɞɢɧɫɬɜɟɧɧɨɟ ɜ ɦɢɪɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɢɬɫɹ ɜ Ɋɨɫɫɢɢ ɜ ɛɚɫɫɟɣɧɟ 
ɪɟɤɢ ɑɚɪɵ. 

Ɋɟɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɩɨɪɬɢɜɧɨɝɨ ɫɩɥɚɜɚ. Ʉɚɬɟɝɨɪɢɹ ɫɥɨɠɧɨɫɬɢ — 
IV[4]. 

 

 
 

https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D1%83%D1%82%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B1%D0%B0%D0%B9%D0%BA%D0%B0%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D1%80%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%98%D1%80%D0%BA%D1%83%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D1%83%D1%82%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%BB%D1%91%D0%BA%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BD%D1%8B%D0%B9_%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%A3%D0%B4%D0%BE%D0%BA%D0%B0%D0%BD_(%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82)
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%BE%D1%82%D0%BB%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%BE%D1%82%D0%BB%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D0%B0%D1%80
https://ru.wikipedia.org/wiki/%D0%96%D1%83%D1%8F
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%80%D0%BE%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%80%D0%B5%D0%BD%D0%B5%D0%B2%D1%8B%D0%B9_%D0%9A%D0%B0%D0%BC%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BB%D0%B0%D0%B2_(%D1%82%D1%83%D1%80%D0%B8%D0%B7%D0%BC)
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%80%D0%B0_(%D0%BF%D1%80%D0%B8%D1%82%D0%BE%D0%BA_%D0%9E%D0%BB%D1%91%D0%BA%D0%BC%D1%8B)#cite_note-4
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ȼ ɬɚɛɥɢɰɟ 1.2 ɩɪɢɜɟɞёɧ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɜ ɩɟɪɢɨɞ ɫ 1930 
ɩɨ 1979 ɝɨɞ.  
 
Ɍɚɛɥɢɰɚ 1.2 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɪɟɤɟ ɑɚɪɚ 

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

1930 3810 3140 1530 1060 429 171 107 72 47 44 43 65 876 

1931 2090 2300 1540 1210 657 277 232 183 148 150 145 276 767 

1932 2830 2020 900 708 316 88 66 68 51 42 37 152 606 

1933 3040 2380 987 962 456 169 93 48 34 34 29 72 692 

1934 3640 1400 1080 966 575 126 198 65 51 48 44 71 689 

1935 3830 1680 472 309 113 60 42 24 19 15 17 429 584 

1936 2890 1270 410 890 630 290 115 106 64 45 30 494 603 

1937 2810 1240 690 1360 405 137 80 73 57 43 57 435 616 

1938 3210 1550 747 757 686 226 137 65 51 40 35 84 632 

1939 2640 2300 1120 1130 720 200 80 61 46 40 38 139 710 

1940 2740 2140 890 868 411 152 84 57 43 36 36 128 632 

1941 2560 2010 832 811 384 142 78 65 48 41 40 145 596 

1942 2920 2270 943 919 435 161 87 61 45 38 38 136 671 

1943 2730 2140 880 864 409 152 83 59 44 38 37 133 631 

1944 2660 2080 863 841 398 148 81 61 46 42 38 138 616 

1945 2760 2160 897 874 414 153 84 65 48 41 40 145 640 

1946 2910 2270 943 919 435 161 87 68 51 44 43 154 674 

1947 3080 2410 1000 975 462 175 94 62 46 39 39 138 710 

1948 2770 2170 900 877 415 154 85 62 47 39 39 139 641 

1949 2790 2180 905 882 418 155 85 59 44 37 37 132 644 

1950 2650 2070 859 837 396 147 81 50 37 31 31 110 608 

1951 2230 1750 724 706 334 120 68 57 43 38 36 128 519 

1952 2550 2000 830 808 383 142 78 45 38 30 24 32 580 

1953 2850 1010 902 1350 444 120 65 55 41 34 34 123 586 

1954 2470 1930 802 791 370 137 75 31 30 28 24 403 591 

1955 1900 702 794 633 212 90 48 40 35 35 34 80 384  

1956 1550 3600 916 456 268 139 65 44 39 35 32 35 598 

1957 2860 2260 555 737 260 145 82 55 40 29 21 34 590 

1958 2930 2290 1080 811 504 159 83 41 36 32 28 106 675 

1959 2140 2810 1120 1040 476 180 112 73 55 43 40 99 682 

1960 1450 3040 754 717 462 150 60 57 36 20 24 92 572 

1961 2630 2160 962 1070 588 123 89 58 33 28 27 205 664 

1962 3550 1420 341 508 610 192 106 61 49 47 43 61 582 

1963 2380 4770 1431 683 200 157 65 46 36 28 24 88 826 

1964 2860 2150 966 965 283 131 90 51 32 20 17 24 633 

1965 1910 3280 650 757 389 140 90 51 38 29 23 64 618 

1966 2510 2280 684 607 310 155 85 64 34 31 32 35 569 

1967 4000 1200 814 776 247 121 54 36 30 27 26 56 616 

1968 2040 2290 889 1390 419 156 85 59 42 39 34 56 625 

1969 1660 2800 1470 929 257 81 58 50 39 30 27 145 629 

1970 4010 1530 934 664 459 168 103 65 44 38 36 70 677 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.2 
Ƚɨɞ VI  VII VIII IX X XI  XII I II  III  IV V Qɫɪ 

1971 3550 1420 341 508 610 192 106 61 49 47 43 61 582 

1972 2380 4770 1431 683 200 157 65 46 36 28 24 88 826 

1973 2860 2150 966 965 283 131 90 51 32 20 17 24 633 

1974 1910 3280 650 757 389 140 90 51 38 29 23 64 618 

1975 2510 2280 684 607 310 155 85 64 34 31 32 35 569 

1976 4000 1200 814 776 247 121 54 36 30 27 26 56 616 

1977 2040 2290 889 1390 419 156 85 59 42 39 34 56 625 

1978 1660 2800 1470 929 257 81 58 50 39 30 27 145 629 

1979 4010 1530 934 664 459 168 103 65 44 38 36 70 677 

 
ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɤɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɪɚɜɧɨ 698 ɦ3/ɫ. 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.3 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 
 

Ɍɚɛɥɢɰɚ 1.3 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ 𝑧ʑʐ, м 𝑊,км3 𝑧Нʐ, м 𝑄,м3/𝑐 𝑧Нʐ, м 𝑄,м3/𝑐 

137,00 0,00 137,00 0 137,00 0 
152,95 1,75 140,00 1760 140,00 2200 
163,06 3,50 143,00 3840 143,00 4800 
168,91 5,25 146,00 5880 146,00 7350 
172,09 7,00 149,00 7960 149,00 9950 
173,87 8,75 152,00 10240 152,00 12800 
175,08 10,50 155,00 12800 155,00 1600 
176,11 12,25 ɧ/ɞ ɧ/ɞ ɧ/ɞ ɧ/ɞ 
177,00 14,00 ɧ/ɞ ɧ/ɞ ɧ/ɞ ɧ/ɞ 
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.4 
 

Ɍɚɛɥɢɰɚ 1.4 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 𝑄, ɦ3/ɫ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 238 238 238 476 476 476 476 476 476 476 238 238 
ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ȼɨɞɨɯɪɚɧɢɥɢɳɚ 

- - - - - - - - - - - - 

Ɏɢɥɶɬɪɚɰɢɹ 3 3 3 3 3 3 3 3 3 3 3 3 
ɂɫɩɚɪɟɧɢɟ - - - - 80 193 151 96 80 - - - 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ –30 –18 –12 +5 +80 - - - - - - -25 
 
 ɇɉɍ ɑɚɪɫɤɨɣ ȽЭɋ 177,00 ɦ.  
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1.3 Иɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢчɟɫɤɢɟ ɭɫɥɨɜɢя 

 
ȼ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɡɚɥɟɝɚɟɬ ɢɡɜɟɫɬɧɹɤ. ɒɢɪɢɧɚ ɩɨ ɫɬɜɨɪɭ 599 

ɦɟɬɪɨɜ. Ⱦɧɨ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 137,00 ɦɟɬɪɨɜ. 
 
 1.4 Сɟɣɫɦɢчɟɫɤɢɟ ɭɫɥɨɜɢя 
 

ɋɨɝɥɚɫɧɨ ɋɇɢɉɭ [1] ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-2012) ɪɚɫɱɟɬɧɚɹ 
ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɑɚɪɫɤɨɣ ȽЭɋ ɩɪɢ 
ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɦɨɠɧɨɝɨ ɩɪɟɜɵɲɟɧɢɹ 1% ɪɚɜɧɚ 5 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 
 

1.5 Аɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
  

 ȼ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜ ɜ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɚ ɜɵɛɪɚɧɚ ɇɢɠɧɟɟ 
Ȼɭɪɟɣɫɤɚɹ ȽЭɋ. 
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2 Ƚɢɞɪɨɥɨɝɢчɟɫɤɢɟ ɪɚɫчёɬɵ 
 
2.1 ȼɵɛɨɪ ɪɚɫчёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟчɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
Ƚɢɞɪɨɝɪɚɮ-ɷɬɨ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɜɨ ɜɪɟɦɟɧɢ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɜ ɪɟɤɟ ɡɚ 

ɧɟɫɤɨɥɶɤɨ ɥɟɬ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɧɭɠɧɨ 

ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ 
ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). ɂɡɧɚɱɚɥɶɧɨ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ 
ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. Ⱦɥɹ ɜɫɟɯ ɥɟɬ 
ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɩɪɢɧɢɦɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ 
ɢ ɩɨɥɨɜɨɞɶɹ (ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ VI, VII , VIII ɢ  IX ɦɟɫɹɰɵ; ɤ 
ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ  X, XI , XII , I, II , III , IV ɢ V ɦɟɫɹɰɵ). ɇɚɱɚɥɨ ɝɨɞɚ 
ɫɱɢɬɚɟɦ ɫ ɧɚɱɚɥɚ ɩɨɥɨɜɨɞɶɹ. 
 Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ 
ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 
ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 

,                                                                                                         (2.1) 

ɝɞɟ m - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ; n = 50 - ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 

 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɞɥɹ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.1 ɢ 2.2.   

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90 ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɍɚɛɥɢɰɚ 2.1– ɉɪɨɪɚɧɠɢɪɨɜɚɧɧɵɟ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɞɚɧɧɵɟ 

ɝɨɞɵ 
ܳ˔˓ˈˇ, ˏଷ/˔ P, % ɝɨɞɵ 

ܳ˔˓ˈˇ, ˏଷ/˔ P, % 

1955 897 2 1946 698 51,0 
1970 875 4 1949 680 53 
1934 864 6 1952 678 55 
1937 856 8 1973 670 57 
1945 834 10 1967 660 59 
1964 829 12 1930 653 61 
1943 803 14 1961 653 63 
1953 789 16 1975 649 65 
1956 785 18 1944 640 67 

 

1

m
P

n



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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 

ɝɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ P, % ɝɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ P, % 

1939 783 20 1951 638 69 
1938 782 22 1931 631 71 
1974 771 24 1957 631 73 
1963 761 25 1972 630 75 
1976 759 27 1977 617 76 
1971 751 29 1933 616 78 
1978 751 31 1936 608 80 
1941 750 33 1979 599 82 
1960 747 35 1950 594 84 
1968 744 37 1932 587 86 
1935 736 39 1958 573 88 
1969 729 41 1948 565 90 
1966 727 43 1942 553 92 
1940 710 45 1954 551 94 
1962 709 47 1965 538 96 
1947 707 49 1959 515 98 

 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɧɠɢɪɨɜɚɧɧɵɣ ɪɹɞ ɞɥɹ ɦɚɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɜɨɞɧɵɯ ɥɟɬ 

ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 
ɝɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ P, % ɝɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ P, % ɝɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ P, % ɝɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ P, % 

1974 3581 2 1969 2298 51,0 1934 319 2 1964 139 51,0 
1951 3197 4 1937 2196 53 1939 298 4 1967 135 53 
1957 3161 6 1933 2155 55 1937 279 6 1942 131 55 
1956 2994 8 1979 2018 57 1955 208 8 1948 128 57 
1970 2958 10 1963 2005 59 1950 199 10 1971 125 59 
1964 2869 12 1935 1924 61 1972 189 12 1951 124 61 
1945 2833 14 1934 1920 63 1947 189 14 1976 121 63 
1960 2821 16 1966 1862 65 1975 188 16 1960 121 65 
1955 2810 18 1942 1837 67 1944 187 18 1954 120 67 
1936 2786 20 1947 1834 69 1961 186 20 1940 120 69 
1938 2738 22 1962 1831 71 1969 184 22 1936 113 71 
1946 2703 24 1965 1792 73 1930 180 24 1965 112 73 
1968 2691 25 1954 1768 75 1963 174 25 1968 112 75 
1972 2679 27 1967 1737 76 1966 174 27 1932 111 76 
1976 2655 29 1941 1732 78 1962 159 29 1973 108 78 
1971 2637 31 1939 1714 80 1935 158 31 1979 103 80 
1953 2613 33 1932 1572 82 1959 158 33 1957 96 82 
1978 2512 35 1958 1549 84 1945 156 35 1956 95 84 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 
ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

ɝɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ P, 
% 

ɝɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ P, 
% 

ɝɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ P, 
% 

ɝɨɞɵ ܳ˔˓ˈˇ, ˏଷ/˔ P, 
% 

1952 2488 37 1930 1482 86 1941 153 37 1933 94 86 
1973 2482 39 1975 1418 88 1974 151 39 1938 84 88 
1940 2440 41 1961 1418 90 1978 151 41 1949 76 90 
1949 2393 43 1944 1383 92 1958 144 43 1943 70 92 
1931 2357 45 1950 1282 94 1931 143 45 1952 66 94 
1977 2315 47 1959 1132 96 1953 142 47 1977 52 96 
1943 2308 49,0 1948 1111 98 1970 139 49,0 1946 43 98 

 
ɉɨɫɬɪɨɢɦ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 

ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ. Кɪɢɜɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 – Эɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 
ȼ ɬɚɛɥɢɰɟ 2.3. ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɢɞɪɨɝɪɚɮɚ 

ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ. 
Ƚɢɞɪɨɝɪɚɮ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
 
Ɍɚɛɥɢɰɚ 2.3 – ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 

Ɇɟɫɹɰɵ V VI  VII VIII IX X XI  XI I I II  III  IV 
Ɇɚɥɨɜɨɞɧɵɣ 1560 1835 1373 986 432 325 79 36 35 30 41 48 

ɋɪɟɞɧɟɜɨɞɧɵɣ 1955 2333 1824 1003 570 452 92 51 39 50 50 61 
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 Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

2.2 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨчɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪɚɥɶɧɚя ɤɪɢɜɚя 
ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

ɂɫɩɨɥɶɡɭɹ ɩɥɚɧ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ, ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ 
ɟɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɦɨɠɟɦ ɩɨɥɭɱɢɬɶ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 
ɞɥɹ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ.  

ɂɫɩɨɥɶɡɭɹ ɫɭɬɨɱɧɵɟ ɦɨɳɧɨɫɬɢ ɦɨɠɟɦ ɩɨɫɬɪɨɢɬɶ ɢɧɬɟɝɪɚɥɶɧɭɸ ɤɪɢɜɭɸ 
ɧɚɝɪɭɡɤɢ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɚɯ 2.4 ɢ 2.5. 
 
Ɍɚɛɥɢɰɚ 2.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂКɇ ɡɢɦɧɢɯ ɫɭɬɨɤ ∆𝑡, ч Ɇɨɳɧɨɫɬɶ 

ɩɨɬɪɟɛɥɟɧɢɹ, 
ɪɚɧɠɢɪɨɜɚɧɧɚɹ, 

Ɇȼɬ 

∆ܲ, Ɇȼɬ ∆ܲ ∙ 𝑡, 
Ɇȼɬ∙ɱ 

∑ܲ, Ɇȼɬ ∑Э, Ɇȼɬ∙ɱ 

0 794 1400 0 0 0 
1 654 1364 36 36 36 
2 636 1331 32 65 69 
3 610 1309 22 66 91 
4 610 1294 15 62 106 
5 636 1258 35 176 142 
6 707 1254 4 24 146 
7 906 1184 71 495 216 
8 1140 1148 36 288 252 
9 1294 1140 8 73 260 
10 1254 1128 11 115 272 
11 1148 1121 7 75 279 
12 1077 1121 0 2 279 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.4 ∆𝑡, ч Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ, 

ɪɚɧɠɢɪɨɜɚɧɧɚɹ, 
Ɇȼɬ 

∆ܲ, Ɇȼɬ ∆ܲ ∙ 𝑡, 
Ɇȼɬ∙ɱ 

∑ܲ, Ɇȼɬ ∑Э, Ɇȼɬ∙ɱ 

13 1090 1090 31 402 310 
14 1184 1077 14 191 323 
15 1128 906 171 2562 494 
16 1121 906 0 0 494 
17 1364 794 112 1899 606 
18 1400 707 87 1562 693 
19 1331 654 53 1016 746 
20 1309 636 18 364 764 
21 1258 636 0 0 764 
22 1121 610 25 561 790 
23 906 610 0 0 790 
24 1028  610 14643 1400 

 
Ɍɚɛɥɢɰɚ 2.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂКɇ ɥɟɬɧɢɯ ɫɭɬɨɤ ∆𝑡, ч Ɇɨɳɧɨɫɬɶ 

ɩɨɬɪɟɛɥɟɧɢɹ, 
ɪɚɧɠɢɪɨɜɚɧɧɚɹ, 

Ɇȼɬ 

∆ܲ, Ɇȼɬ ∆ܲ ∙ 𝑡, 
Ɇȼɬ∙ɱ 

∑ܲ, Ɇȼɬ ∑Э, Ɇȼɬ∙ɱ 

0 480 812 0 0 0 
1 443 769 43 43 43 
2 415 760 9 18 52 
3 401 759 1 3 53 
4 401 741 18 73 71 
5 401 735 6 30 77 
6 419 733 2 10 79 
7 526 723 10 72 89 
8 635 714 9 71 98 
9 679 705 9 77 107 
10 812 697 8 80 115 
11 759 689 9 94 123 
12 714 679 9 113 133 
13 733 644 36 464 168 
14 769 636 8 109 176 
15 735 635 0 5 177 
16 689 526 109 1748 286 
17 741 480 46 787 332 
18 723 443 37 664 369 
19 697 419 24 457 393 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.5 ∆𝑡, ч Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ, 

ɪɚɧɠɢɪɨɜɚɧɧɚɹ, 
Ɇȼɬ 

∆ܲ, Ɇȼɬ ∆ܲ ∙ 𝑡, 
Ɇȼɬ∙ɱ 

∑ܲ, Ɇȼɬ ∑Э, Ɇȼɬ∙ɱ 

20 705 415 4 71 397 
21 636 401 14 300 411 
22 760 401 0 0 411 
23 644 401 0 0 411 
24 621  401 9627 812 

 
ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ 

ɩɟɪɢɨɞɚ, ɫ ɭɱёɬɨɦ ɜɜɟɞёɧɧɵɯ ɜ ɪɚɛɨɬɭ ȽЭɋ. (ɉɪɢɥɨɠɟɧɢɟ A, ɪɢɫɭɧɨɤ A.1,A.2). 
 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫячɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 

ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑡ܲ𝑚𝑎𝑥 = ܽ + ܾ ∙ ሺ3Ͳ0 ∙ 𝑡 − ͳͷ0ሻ,                                                                   (2.2) 

 
ɝɞɟ    𝑡 − ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; 
 ܽ, ܾ − ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɚɦ 2.5, 2.6. 
 

 ܽ = 𝑃 ˋˏ𝑚𝑎𝑥+𝑃 ˈ˕𝑚𝑎𝑥ଶ ,                                                                                              (2.3) 

 

 ܾ = 𝑃 ˋˏ𝑚𝑎𝑥−𝑃 ˈ˕𝑚𝑎𝑥ଶ ,                                                                                              (2.4)   

 
ɝɞɟ     ܲ́ ˋ𝑚𝑎𝑥 − ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɡɢɦɭ; 
 ܲˎ ˈ𝑚𝑎𝑥 − ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɥɟɬɨ.         
 ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ: 
 

 𝑡̝ܲ ˓ = ܽ + ܾ ∙ ሺ3Ͳ0 ∙ 𝑡 − ͳͷ0ሻ,                                                                     (2.5) 
 
Ɋɚɫɱɟɬ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.6 
ɢ 2.7. 
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Ɍɚɛɥɢɰɚ 2.6 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɝɨɞɨɜɵɯ ɧɚɝɪɭɡɨɤ 𝑡, ɦɟɫ cos⁡ሺ3Ͳ0 ∙ 𝑡 − ͳͷ0ሻ ܽ ܾ 𝑚ܲ𝑎𝑥, Ɇȼɬ 

1 0,9660  
 
 
 
 
 

1106 

 
 
 
 
 
 

294 

1390 
2 0,7074 1314 
3 0,2595 1182 
4 -0,2579 1030 
5 -0,7063 898 
6 -0,9655 822 
7 -0,9664 822 
8 -0,7085 898 
9 -0,2610 1029 
10 0,2564 1181 
11 0,7051 1313 
12 0,9651 1390 

 
Ɍɚɛɥɢɰɚ 2.7 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɝɨɞɨɜɵɯ 
ɧɚɝɪɭɡɨɤ 𝑡, ɦɟɫ cos⁡ሺ3Ͳ0 ∙ 𝑡 − ͳͷ0ሻ ܽ ܾ 𝑚ܲ𝑎𝑥, Ɇȼɬ 

1 0,9660  
 
 
 
 
 

1106 

 
 
 
 
 
 

294 

1390 
2 0,7074 1314 
3 0,2595 1182 
4 -0,2579 1030 
5 -0,7063 898 
6 -0,9655 822 
7 -0,9664 822 
8 -0,7085 898 
9 -0,2610 1029 
10 0,2564 1181 
11 0,7051 1313 
12 0,9651 1390 

 
 Ƚɪɚɮɢɤ ɫɪɟɞɧɢɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3.   
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤɢ ɫɪɟɞɧɢɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ 

 
2.4 Ɋɚɫчɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȽЭɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢя ɫ ɭчɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 
ɜɨɞɨɯɨɡяɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 
 Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɜ 
ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɝɨɞɚ ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ 
ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

 𝑁ʒЭС⁡˄ы˕ = 𝑘𝑁 ∙ ܳ˒ˑˎˈˊ ∙ 𝐻,                                                                             (2.6) 
 

ɝɞɟ     𝑘𝑁 − ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, 𝑘𝑁 = 8,8; 
 𝐻 − ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ; 
 ܳ˒ˑˎˈˊ − ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ. 
 ɉɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ: 
 𝐻 = ܼʑʐ − ܼʜʐ − ∆ℎ,                                                                                    (2.7) 

 
ɝɞɟ    ܼʑʐ −ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ; 
 ܼʜʐ − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ; 
 ∆ℎ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
 Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɦɨɳɧɨɫɬɶ ȽЭɋ ɫ ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼХК: 
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 𝑁ʒЭС⁡˄ы˕ = 𝑘𝑁 ∙ ܳ˅хˍ ∙ 𝐻,                                                                              (2.8) 
 

ɝɞɟ  ܳ˅хˍ − ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ˏଷ/˔. 
 Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.8. 
 
Ɍɚɛɥɢɰɚ 2.8 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȽЭɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼХК 

Ɇɟɫɹɰ ܳ˄ы˕, ˏଷ/˔ ܳ˒ˑ˕, ˏଷ/˔ ܼ˅˄ ˏ  
ܼʜʐ, ˏ  

ɇ, 
ɦ 

𝑁ʒЭС, 
Ɇȼɬ 

1 2 3 40 137,01 32,49 0,6 
2 2 3 40 137,01 32,49 0,6 
3 2 3 40 137,01 32,49 0,6 
4 3 7 40 137,00 32,50 0,9 
5 1647 3 40 139,33 30,17 445,1 
6 1829 3 40 139,55 29,95 490,6 
7 1540 3 40 139,19 30,31 418,0 
8 643 3 40 137,99 31,51 181,5 
9 679 7 40 138,04 31,46 191,3 
10 304 7 40 137,60 31,90 86,80 
11 73 6 40 137,15 32,35 21,2 
12 3 6 40 137,01 32,49 0,9 

 
ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ 

ɪɚɛɨɬɵ ȽЭɋ ɩɨ ȼХК ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.9. 
 

Ɍɚɛɥɢɰɚ 2.9 – ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɨ 𝑁˄ы˕ ɢ 𝑁˅хˍ 
Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 ɫɭɦɦɚ 𝑁˓˃ˊː -83 -83 -83 -165 279 325 252 16 25 -78 -62 -83 259 

 
ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɢɦ, ɱɬɨ ɫɪɚɛɨɬɤɭ ɧɭɠɧɨ  ɧɚɱɢɧɚɬɶ ɫ 10-ɨɝɨ ɦɟɫɹɰɚ. 
Ɍɟɩɟɪɶ ɨɬɨɛɪɚɡɢɦ ɪɚɛɨɬɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ 

ɝɪɚɮɢɤɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɜɟɞɟɧɢɹ ɨ 
ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɜɵɪɚɛɨɬɤɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɤɨɬɨɪɵɟ 
ɜɡɹɬɵ ɫ ɫɚɣɬɚ ɊɭɫȽɢɞɪɨ. Ⱦɚɥɟɟ,  ɞɥɹ ɛɨɥɶɲɟɝɨ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɡɢɦɧɸɸ ɷɧɟɪɝɨɨɬɞɚɱɭ ɫɜɟɪɯ ɛɵɬɨɜɨɣ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ 
ɞɨɫɬɢɝɧɭɬɨ ɡɚ ɫɱɟɬ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɪɢ ɷɬɨɦ ɢɡɛɵɬɤɢ ɩɪɢɬɨɤɚ ɜɨɞɵ 
ɜɨ ɜɪɟɦɹ ɩɨɥɨɜɨɞɶɹ ɚɤɤɭɦɭɥɢɪɭɸɬɫɹ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. ɇɚɢɛɨɥɶɲɟɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
ɞɨɫɬɢɝɧɭɬɨ ɜ ɞɟɤɚɛɪɟ – ɹɧɜɚɪɟ ɦɟɫɹɰɟ, ɡɚ ɫɱɟɬ ɢɡɥɢɲɤɨɜ ɜɨɞɵ, 
ɚɤɤɭɦɭɥɢɪɨɜɚɧɧɵɯ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɩɟɪɢɨɞ ɫ ɦɚɹ ɩɨ ɫɟɧɬɹɛɪɶ ɦɟɫɹɰ.  

 Ȼɚɥɚɧɫ ɫ ɭɱёɬɨɦ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɧɟɪɝɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
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Ɋɢɫɭɧɨɤ 2.4 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ, ɪɚɛɨɬɚɸɳɟɣ ɧɚ ɛɵɬɨɜɨɦ 

ɫɬɨɤɟ 
 
2.5 ȼɨɞɧɨɷɧɟɪɝɟɬɢчɟɫɤɢɟ ɪɚɫчɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ȽЭɋ 
 
Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ – ɨɩɪɟɞɟɥɟɧɢɟ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɨɬɦɟɬɤɢ ɍɆɈ), ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. 
Ɍɚɤɠɟ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɨɝɨ ɪɚɫɱёɬɚ ɩɪɨɢɫɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ.   

ɉɪɢ ɪɚɫɱёɬɟ ɫɨɛɥɸɞɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ:  
-ɨɛɟɫɩɟɱɟɧɢɟ ɦɢɧɢɦɭɦɚ ɯɨɥɨɫɬɵɯ ɫɛɪɨɫɨɜ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ  
-ɞɢɚɩɚɡɨɧ ɤɨɥɟɛɚɧɢɣ ɧɚɩɨɪɨɜ ɧɚ ȽЭɋ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ      30-40%  

ɩɨɞɜН max  (ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽЭɋ). 
Ɋɚɫɱёɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ, ɬɨ ɟɫɬɶ, ɫ 

ɨɬɦɟɬɤɢ ɇɉɍ=177 ɦ.  
ɋɪɚɛɨɬɤɭ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɦ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ:  
1.Ɋɚɛɨɬɚ ȽЭɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
2.Ɋɚɛɨɬɚ ȽЭɋ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ ɜ  ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ.  
Ɂɚ ɤɨɧɟɱɧɵɣ ɜɚɪɢɚɧɬ ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɫɩɨɫɨɛ ɜ ɤɨɬɨɪɨɦ ɛɨɥɶɲɟ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  ɋɪɚɛɨɬɤɚ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ 
ɫɪɞɟɧɜɨɞɧɵɟ ɝɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ. (ɉɪɢɥɨɠɟɧɢɟ A, ɬɚɛɥɢɰɚ 
A.1,A.2, A.3). 
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ȼɵɪɚɛɨɬɤɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢ ɫɪɚɛɨɬɤɟ ɩɨ ɦɨɳɧɨɫɬɹɦ ɩɨɥɭɱɢɥɚɫɶ 
ɪɚɜɧɨɣ 1,8 ɦɥɧ. Ɇȼɬ∙ɱ.  

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5. 

 

 
Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨщɧɨɫɬɢ ȽЭɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 

ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
 

Ⱦɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɢɛɢɪɢ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 1,2 %, 
ɚɜɚɪɢɣɧɵɣ ɫɨɫɬɚɜɥɹɟɬ 7%. ɋ ɭɱёɬɨɦ ɷɬɨɝɨ ɪɚɫɫɱɢɬɚɟɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ 
ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Чɚɪɫɤɨɣ ȽЭɋ: 

 𝑁˖˔˕.ʒЭС = 𝑁˅ы˕.˓˃˄.ʒЭС +𝑁˓ˈˊʒЭС = 3ͳ͸⁡Ɇȼɬ.                                                          (2.9) 
 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɌЭɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 𝑁ɭɫɬ

ɌЭɋ = 𝑁ɪɚɛ
ɌЭɋ +𝑁ɚɜ.ɪɟз.ɌЭɋ + 𝑁ɧɚɝɪ.ɪɟз.ɌЭɋ                                                               (2.10) 

 
ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 

ɭɱёɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ.  Ɋɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ȽЭɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬɨ ɟɫɬɶ ɤɨɝɞɚ ɧɚ ȽЭɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ 
ɦɨɳɧɨɫɬɶ. ȼ Ɋɨɫɫɢɢ ɷɬɨ ɤɨɧɟɰ ɥɟɬɚ ɢ ɨɫɟɧɶ. ɉɪɢ ɷɬɨɦ, ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɚɦ 
ɊɭɫȽɢɞɪɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ȽЭɋ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ 30 ɞɧɟɣ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ-1 ɪɚɡ ɜ 6 ɥɟɬ.  
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Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ ȽЭɋ: 
 𝐹ɪɟɦɫɭщ.ГЭɋ=ͳ∙𝑁ɭɫɬɫɭщ.ГЭɋ͸∙ͳɦɟɫ=͸8Ͳ͸=ͳͳ3⁡ ʛʑ˕∙ˏˈ˔/ˆˑˇ                          
(2.11) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ: 
 𝐹ɪɟɦɩɪ.ГЭɋ=ͳ∙𝑁ɭɫɬɩɪ.ГЭɋ͸∙ͳɦɟɫ=3ͳ͸͸=ͷ3⁡ ʛʑ˕∙ˏˈ˔/ˆˑˇ                                

(2.12) 
 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.6. 
 

 
Ɋɢɫɭɧɨɤ 2.6 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 
3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ȽЭɋ. [3] ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɩɪɢ ɪɚɛɨɬɟ ȽЭɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ - 
ɩɪɢ ɪɚɛɨɬɟ ȽЭɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ɉɨɫɬɪɨɟɧɢɟ 
ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 

 𝐻ʒЭʠሺܳʒЭʠሻ = ∇ʑʐ − 𝑧ʜʐሺܳʜʐሻ − ∆ℎ,                                                        (3.1) 
 
Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 

ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɫɚɧɢɬɚɪɧɨɝɨ 
ɩɨɩɭɫɤɚ: 
 ܳ௠𝑖௡ = ͺͺͶ ˏଷ ˔⁄  .  
  

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
 ܳʒЭʠ = 𝑁˖˔˕𝑘𝑁 ∙ 𝐻ʒЭʠ, (3.2) 

  
ɝɞɟ 𝑁˖˔˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɑɚɪɫɤɨɣ ȽЭɋ ɢɡ ɜɵɪɚɠɟɧɢɹ; 
 𝑘𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
 𝐻ʒЭʠ – ɧɚɩɨɪ ɧɚ ȽЭɋ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨ. 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ȽЭɋ: 
 ܳʒЭʠ = ܳʒЭʠ௠𝑎𝑥 ∙ √𝐻ʒЭʠ𝐻˓ , 

 

 

 

 

 

 

(3.3) 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɢ ɧɚ 
ɪɢɫɭɧɤɟ 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ 
 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɪɚɫɱёɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

ȽЭɋ ܳʜʐ, ˏଷ ˔⁄  𝑧ʜʐ, ˏ 𝐻∇ʜʞʢ, ˏ 𝐻∇ʢʛʝ, ˏ 𝐻˓, ˏ 𝐻ʒЭʠ, ˏ ܳʒЭʠ, ˏଷ ˔⁄  𝐻ʒЭʠ, ˏ ܳʒЭʠ, ˏଷ ˔⁄  
0 137,00 39,6 27,8 36,6 34,8 1018 38,0 936 

100 137,20 39,4 27,6 36,4 34,8 1018 38,0 936 
200 137,40 39,2 27,4 36,2 34,8 1018 38,0 936 
300 137,59 39,0 27,3 36,0 34,8 1018 38,0 936 
400 137,78 38,8 27,1 35,8 34,8 1018 38,0 936 
500 137,97 38,6 26,9 35,6 34,8 1018 38,0 936 
600 138,14 38,5 26,7 35,4 34,8 1018 38,0 936 
700 138,32 38,3 26,5 35,3 26,3 884 34,8 1021 
800 138,49 38,1 26,4 35,1 26,3 884 34,8 1021 
900 138,66 37,9 26,2 34,9 26,3 884 34,8 1021 
1000 138,82 37,8 26,0 34,8 26,3 884 34,8 1021 
1100 138,98 37,6 25,9 34,6 26,3 884 34,8 1021 
1200 139,14 37,5 25,7 34,4 26,3 884 34,8 1021 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 

ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. Ɉɧɨ ɨɬɨɛɪɚɠɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 3.1. 

 

 
 

Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɑɚɪɫɤɨɣ ȽЭɋ 
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Иɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 
 𝐻௠𝑎𝑥 = ͵ͺ ˏ.  
 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ: 
 ܳ௠𝑎𝑥 = ͳͲͳͺ ˏଷ ˔⁄ .  

 
– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ: 
 𝐻˓ = ͵Ͷ,ͺ ˏ.  
 
– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ȽЭɋ: 
 

 𝐻௠𝑖௡ = ʹ͸,͵ ˏ.                                                                                                
 
3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

хɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

Ƚɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ 
ɫɬɚɧɰɢɢ ɢ ɨɬɧɨɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ. 
ɉɪɢ ɷɬɨɦ ɟɫɥɢ ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɛɨɥɶɲɟ, ɡɧɚɱɢɬ, ɞɚɧɧɵɣ ɬɢɩ 
ɬɭɪɛɢɧɵ ɧɟ ɩɨɞɯɨɞɢɬ. 

ȼ ɬɚɛɥɢɰɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ, 
ɩɨɞɯɨɞɹɳɢɯ ɩɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦ ɭɫɥɨɜɢɹɦ. 

 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅ40ɚ-ȼ ɉɅ40ɛ-ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ 𝐻˒˓ˈˇ, ˏ 40 40 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 𝐻௠𝑖௡ 𝐻௠𝑎𝑥⁄  0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

𝑛′ଵ ௢௣௧, ˑ˄/ˏ 125 123 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 𝜂ˏ  ௢௣௧ 0,913 0,904 
ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ′ଵ௠𝑎𝑥, ˎ/˔ 1800 1700 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ 𝜎 ሺܳଵ௠𝑎𝑥, ሻ 0,65 0,65 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.2 

ɉɚɪɚɦɟɬɪ ɉɅ40ɚ-ȼ ɉɅ40ɛ-ȼ 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 𝐷ଵ ௠ , ˏ 0,46 0,46 
ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ 𝐻ˏˑˇ , ˏ 4 4 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ 𝑣ˏˑˇ 
 

1,64 1,64 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

𝜂ʡ = ͳ − ሺͳ − 𝜂ʛ ʝሻ ∙ (ሺͳ − 𝜀ሻ + 𝜀 ∙ √(𝐷ଵ ʛ𝐷ଵ )ଶ ∙ 𝐻ʛ𝐻˓ ∙ (𝜈ʜ𝜈ʛ)ଶభబ ),  
 

 
(3.4) 

Ⱦɥɹ ɩɨɜɨɪɨɬɧɨ - ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ 
ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 
ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
 𝜀 = Ͳ,͹ͷ.  
 

Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɩɪɢ 
ɢɫɩɵɬɚɧɢɹɯ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ. Ⱦɥɹ ɦɨɞɟɥɶɧɵɯ 
ɝɢɞɪɨɬɭɪɛɢɧ - ɬɚɛɥɢɰɚ 3.2. 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɤɢ ɑɚɪɚ tɇ = 10 ɨɋ. 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɨɩɪɟɞɟɥɹɟɦ ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɜɹɡɤɨɫɬɢ  
 𝜈ʜ = ͳ,͵.  

 
ɉɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 𝜂ˆ ˔˓ = Ͳ,ͻ͹.  

 
Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ: 

 𝑁′˃ = ͻ,ͺͳ ∙ ܳ′𝐼 ˓ ∙ 𝐷ଵଶ ∙ 𝐻ଵ˓,5 ∙ 𝜂ʡ ∙ 𝜂ˆ ˔˓, (3.5) 
  

ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ: 
 𝑧′˃ = 𝑁˖˔˕𝑁′˃ , (3.6) 
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ɝɞɟ 𝑁′˃ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɢɡ ɜɵɪɚɠɟɧɢɹ (3.5). 
 
Ɉɱɟɜɢɞɧɨ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɥɭɱɢɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ 

ɩɨɬɪɟɛɭɟɬ ɨɤɪɭɝɥɟɧɢɹ ɟɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɬɟɦ ɭɬɨɱɧɟɧɢɹ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ, ɩɨɫɥɟ ɨɤɪɭɝɥɟɧɢɹ ɱɢɫɥɚ 
ɚɝɪɟɝɚɬɨɜ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ. ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 
ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɝɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ 
ɫɢɦɦɟɬɪɢɱɧɨɣ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 𝑛 = 𝑛′𝐼 ˓ ∙ √𝐻˓ ∙ ∆𝐷ଵ , (3.7) 

  
ɝɞɟ 𝑛′𝐼 ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 

ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ (ɬɚɛɥɢɰɚ 3.2); 
 ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 

ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ 
ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ. 
 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 

ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ 
ɢɡɜɟɫɬɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɭɪɛɢɧɵ ɢ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɧɚ ɝɥɚɜɧɭɸ 
ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɥɢɧɢɢ ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ 𝐻˓ ɢ 𝐻௠𝑖௡ , ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɜɵɱɢɫɥɢɜ ɬɪɢ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɭɤɚɡɚɧɧɵɯ ɧɚɩɨɪɨɜ 
ɩɨ ɮɨɪɦɭɥɟ: 
 𝑛′𝐼 = 𝑛˔ ∙ 𝐷ଵ√𝐻 ∙ ∆, (3.8) 

  
ɝɞɟ 𝑛˔ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; 
 𝐻 – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ 𝐻௠𝑎𝑥, 𝐻˓ ɢ 𝐻௠𝑖௡. 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′𝐼 ∙ 𝜂ʡ = 𝑁˃ͻ,ͺͳ ∙ 𝐷ଵଶ ∙ 𝐻ଵ˓,5 ∙ 𝜂ˆ ˔˓. (3.9) 

 
 
 



 
 

31 
 

ɉɪɚɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ (3.9) ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ ɩɪɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɟɝɨ 
ɩɚɪɚɦɟɬɪɚɯ, ɚ ɥɟɜɚɹ ɱɚɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ 𝑛′𝐼 ˓, 
ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′𝐼 ∙ 𝜂ʡ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ  ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

ȼɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɟɫɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɥɢɧɢɢ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, ɩɨɫɱɢɬɚɧɧɵɟ ɩɨ 
ɮɨɪɦɭɥɟ (3.8). 

Ʌɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ. ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ′𝐼 = ܳ௠𝑖௡𝐷ଵଶ ∙ √𝐻 ∙ ∆, (3.10) 

  
ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

 
ɉɪɚɜɚɹ ɝɪɚɧɢɰɚ ɩɟɪɟɫɱɢɬɚɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɥɢɧɢɣ. 

ȼɟɪɯɧɹɹ ɥɢɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɹɦ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ. ɇɢɠɧɹɹ ɥɢɧɢɹ ɫɬɪɨɹɬɫɹ ɩɨ ɞɜɭɦ ɬɨɱɤɚɦ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɨɣ – ɪɚɫɱёɬɧɚɹ 
ɬɨɱɤɚ, ɚ ɞɪɭɝɚɹ – ɬɨɱɤɚ, ɨɩɪɟɞɟɥёɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (3.8), ɩɨɞɫɬɚɧɨɜɤɨɣ ɜ 
ɮɨɪɦɭɥɭ ɧɟ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ, ɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.3 – 3.4. 

 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɧɟɫɤɨɥɶɤɢɯ ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 40ɚ–ȼ 
  ɉɅ40ɚ-ȼ 

D1 5,3 5,6 6,3 6,7 
ɄɉȾ ɬ 0,92 0,92 0,93 0,93 
N'ɚɝɪ 86,200 96,288 122 138 
z'ɲɬ 3,67 3,28 2,59 2,29 
Z a 4 4 3 3 

N ɚɝɪ, ɤȼɬ 79000 79000 105333 105333 ∆ͳ 1,049 1,049 1,051 1,051 
n'c 142,49 134,89 119,97 112,85 

n ɫɢɧɯ 142,8 136,4 125 115,4 
n' Hmax 144,1 145,39 149,81 147,04 
n' Hɪɚɫɱ 125,27 126,40 130,24 127,83 
n' Hmin 119,88 120,96 124,63 122,33 

Q*ɤɩɞ ɪɚɫɱ 1,44 1,29 1,36 1,20 
Q*ɤɩɞ max 1,26 1,13 1,19 1,05 
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Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 
ɧɟɫɤɨɥɶɤɢɯ ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 40ɛ–ȼ 
  ɉɅ40ɛ-ȼ 

D1 4,5 5 5,3 5,6 
ɄɉȾ ɬ 0,93 0,93 0,93 0,93 
N'ɚɝɪ 59702 66555 73781 82945 
z'ɲɬ 5,29 4,75 4,28 3,81 
Z a 6 5 5 4 

N ɚɝɪ, ɤȼɬ 52666 63200 63200 79000 ∆ͳ 1,039 1,039 1,040 1,040 
n'c 164,35 155,74 147,99 139,65 

n ɫɢɧɯ 166,70 166,70 150,00 142,80 
n' Hmax 143,51 151,44 143,41 144,68 
n' Hɪɚɫɱ 124,76 131,66 124,67 125,77 
n' Hmin 143,51 151,44 143,41 144,68 

Q*ɤɩɞ ɪɚɫɱ 1,33 1,43 1,29 1,44 
Q*ɤɩɞ max 1,17 1,26 1,13 1,26 

 
Иɡ ɚɧɚɥɢɡɚ ɬɚɛɥɢɰ 3.3 ɢ 3.4 ɩɪɢɥɨɠɟɧɢɹ ȼ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɬɭɪɛɢɧɭ 

ɉɅ40ɚ-ȼ-560 ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 
 𝐷ଵ = ͷ,͸Ͳ ˏ,   

  𝐷଴ = ͳ,ʹ͵ʹ ∙ 𝐷ଵ = ͳ,ʹ͵ʹ ∙ ͷ,͵ = ͸,ͷ͵ ˏ, (3.11) 
  𝑧଴ = ʹͶ.  
 
Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ ɫ ɩɨɫɬɪɨɟɧɧɨɣ 

ɪɚɛɨɱɟɣ ɡɨɧɨɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɪɢɫɭɧɨɤ ȼ.1. 
 
3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢх ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 
3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 

ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɥɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɬɚɤɢɯ ɪɟɠɢɦɚɯ ɞɚɟɬ ɤɚɜɢɬɚɰɢɨɧɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɦɟɳɟɧɢɟ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 𝐻𝑆ሺܳʜʐሻ ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɱɢɫɥɟ ɪɚɛɨɬɚɸɳɢɯ ɚɝɪɟɝɚɬɨɜ 
ȽЭɋ.  

ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ: 
 𝐵଴ ʛ = Ͳ,͵͹ͷ ∙ 𝐷ଵ ʛ = Ͳ,͵͹ͷ ∙ Ͳ,Ͷ͸Ͳ = Ͳ,ͳ͹͵ ˏ, (3.12) 
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ɝɞɟ 𝐷ଵ ʛ – ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ (ɬɚɛɥɢɰɚ 3.2). 
 

ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 𝑏଴ = 𝐵଴ ʛ ∙ 𝐷ଵ𝐷ଵ ʛ = Ͳ,ͳ͹͵ ∙ ͷ,͸Ͳ,Ͷ͸Ͳ = ʹ,ͳ ˏ, (3.13) 

  
 Ⱦɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ: 
             𝑍Х.ʞʚ. = Ͳ .                                                                                                    
 

Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
          ∇𝑍ʟ.ʙ. = 𝑍ʜ.ʐ.ሺܳʜ.ʐ.ሻ + 𝐻𝑆,                                                                                     (3.14)              
 
ɝɞɟ     𝑍ʜ.ʐ.ሺܳʜ.ʐ.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳʜ.ʐ., ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ         
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ 𝐻𝑆.  
 

Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ: 

1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɩɪɢ Hmax; 
2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɢ Hɪ; 
3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ Hmin ɢ ɫɨɨɬɜɟɬɫɜɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɧɚ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ:            𝐻௦ = 𝐵 ∙ ∇𝑍ʜʐͻͲͲ − 𝜎 ∙ 𝐻 − ͳ,ͷ,                                                                            ሺ͵.ͳͷሻ 

 ɝɞɟ     𝐵 = ͳͲ,͵͵ ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ∇𝑍ʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ. 
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Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɩɪɢ Hmax 
 
ɇɚ ȽɍХ ɉɅ40ɚ-ȼ ɧɚɯɨɞɢɦ ɪɚɫɱɟɬɧɭɸ ɬɨɱɤɭ, ɟɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɚ 1. 
ɉɟɪɟɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ: 
 ܳ = ܳଵ′ ∙ 𝐷ଵଶ ∙ √∆˓ ∙ 𝐻.                                                                                           ሺ͵.ͳ͸ሻ              

 
ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ 𝜎 = Ͳ,͵ͻ.  
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 
            𝐻௦ = ͳͲ,͵͵ ∙ ͳ͵͹,͵ͺͻͲͲ − Ͳ,͵ͻ ∙ ͵ͺ − ͳ,ͷ = −͸,ͳ͹ ˏ                                       ሺ͵.ͳ͹ሻ 

 
Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɢ Hɪ 
 
ɇɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɷɬɨɦɭ ɪɟɠɢɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɚ 2.  
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɩɭɧɤɬɭ:  
 
 𝜎 = Ͳ,Ͷ͹,  
 ∇𝑍ʜʐሺܳሻ = ͳ͵͹,Ͷʹ ɦ, 
            𝐻௦ = ͳͲ,͵͵ ∙ ͳ͵͹,ͶʹͻͲͲ − Ͳ,Ͷ͹ ∙ ͵Ͷ,ͺ − ͳ,ͷ = −͹,ͻ ˏ                                    ሺ͵.ͳͺሻ 

 
 

Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ Hmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɧɚ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 

 
ɇɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɷɬɨɦɭ ɪɟɠɢɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɚ 3.  
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ: 
 𝜎 = Ͳ,Ͷͷ, 
 ∇𝑍ʜʐሺܳሻ = ͳ͵͹,͵Ͷ ɦ, 
          𝐻௦ = ͳͲ,͵͵ ∙ ͳ͵͹,͵ͶͻͲͲ − Ͳ,Ͷͷ ∙ ʹ͸,͵ − ͳ,ͷ = −͵,ʹͻ ˏ.                             ሺ͵.ͳͻሻ 

 



 
 

35 
 

 Ɋɚɫɫɱɢɬɵɜɚɟɦ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ (3.13) ɩɪɢ ɤɚɠɞɨɣ ɢɡ 
ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ. 
 ∇𝑍ʟ.ʙ.ଵ = ͳ͵͹,͵ͺ − ͸,ͳ͹ = ͳ͵ͳ,ʹͳ ɦ.  

 ∇𝑍ʟ.ʙ.ଶ = ͳ͵͹,Ͷʹ − ͹,ͻͺ = ͳʹͻ,ͶͶ ɦ.  
 ∇𝑍ʟ.ʙ.ଷ = ͳ͵͹,͵Ͷ − ͵,ʹͻ = ͳ͵Ͷ,Ͳͷ ɦ.  

 
Иɡ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ∇𝑍ʟ.ʙ. ɜɵɛɢɪɚɟɦ ɦɢɧɢɦɚɥɶɧɨɟ,           ∇𝑍ʟ.ʙ. = ͳʹͻ,ͶͶɦ. 

 
3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢх ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ 

ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ  
 
 ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɦ 
ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 ℎ = ʹ,͸ͳͷ ∙ 𝐷ଵ = ʹ,͸ͳͷ ∙ ͷ,͸ = ͳͶ,͸Ͷ ˏ. (3.20) 
 
 Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
 𝐷˔.ˍ.˅х = ͳ,͹ͺͻ ∙ 𝐷ଵ = ͳ,͹ͺͻ ∙ ͷ,͸ = ͳͲ,Ͳͳ ˏ. (3.21) 
 
 ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 ߮˔.ˍ = ʹͳͲ°.  
 
 ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 𝐵˔˒ = ʹ,ͺͺͷ ∙ 𝐷ଵ = ʹ,ͺͺͷ ∙ ͷ,͸ = ͳ͹,͹͸ ˏ. (3.22) 
 
 Ⱦɥɢɧɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 𝐿 = Ͷ,ͷͶͺ ∙ 𝐷ଵ = Ͷ,ͷͶͺ ∙ ͷ,͸ = ʹͷ,Ͷ͸ ˏ. (3.23) 
 

ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
 𝐵ଵ = ʹ,ͷ ∙ 𝐷ଵ = ʹ,ͷ ∙ ͷ,͸ = ͳͶ ˏ. (3.24) 

  
 ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
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𝐷′˅ = ͳͲͷ ∙ (𝑁˃𝑛˔ )଴,ଷ5 = ͳͲͷ ∙ (͹ͻͲͲͲͳ͵͸,Ͷ )଴,ଷ5 = ͻ͹͵ ˏˏ. (3.25) 

  
ɝɞɟ 𝑁˃ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ; 
 𝑛˔ – ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ. 

 
Ⱦɢɚɦɟɬɪ ɲɚɯɬɵ ɚɝɪɟɝɚɬɚ: 

 𝐷ш = ͹,Ͷͷ ˏ.  
  
 ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ  ɲɢɪɢɧɚ ɡɞɚɧɢɹ ȽЭɋ: 
 𝐵′ʒЭʠ = 𝐷ш + ͹ = ͹,Ͷͷ + ͹ = ͳͶ,ͻͷ ˏ. (3.26) 
  

ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
 𝐵ˏˊ = ʹ͸,Ͳ ˏ.  
 
 Ⱦɥɹ ɪɭɫɥɨɜɵɯ ɡɞɚɧɢɣ ȽЭɋ ɲɢɪɢɧɚ ɛɥɨɤɚ: 
 𝐵˄ˎ = ሺʹ,ͺ ÷ ͵,ʹሻ ∙ 𝐷ଵ = ͵ ∙ ͷ,͸ = ͳ͹ ˏ, (3.27) 
 
 ɒɢɪɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɢ: 
 𝐿ˏ˒ = 𝐵˄ˎ = ͳ͹ ˏ. 

 
 

Ⱦɥɢɧɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
 𝐿ˏˊ = 𝑛 ∙ 𝐵˄ˎ + 𝐿ˏ˒ = Ͷ ∙ ͳ͹ + ͳ͹ = ͺͷ ˏ. (3.28) 
 

ȼɵɫɨɬɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɧɨɫɚ ɤɪɚɧɨɦ ɫɚɦɨɣ 
ɝɚɛɚɪɢɬɧɨɣ ɱɚɫɬɢ ȽȺ. 
 ȼɵɫɨɬɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
 𝐻′ˏˊ = ͳͺ  
  
 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɧɚɡɧɚɱɚɟɦ ɤɨɥɨɧɧɭ: 
 𝐻ˍ = ͸,͵ ˏ.  

 
ɇɚ ɪɢɫɭɧɤɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧ ɩɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
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Ɋɢɫɭɧɨɤ 3.2 –  ɉɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 

3.3 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ЭȽɊ 
 
3.3.1 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵх ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
ȽЭɋ. Ɉɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɭɪɛɢɧ (ɧɚɩɪɢɦɟɪ, ɫɟɪɜɨɦɨɬɨɪɨɜ ɇȺ). 

Ɇɇɍ ɫɨɫɬɨɢɬ ɢɡ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ ɢ ɫɥɢɜɧɨɝɨ ɛɚɤɚ.  
Ʉɨɬɟɥ ɧɚ ɨɞɧɭ ɬɪɟɬɶ ɡɚɩɨɥɧɟɧ ɦɚɫɥɨɦ ɢ ɧɚ ɞɜɟ ɬɪɟɬɢ – ɜɨɡɞɭɯɨɦ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ. ɇɚ ɫɥɢɜɧɨɦ ɛɚɤɟ ɫɦɨɧɬɢɪɨɜɚɧɵ ɦɚɫɥɨɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ, 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɩɨɥɧɹɸɳɢɟ ɡɚɩɚɫɵ ɦɚɫɥɚ ɜ ɤɨɬɥɟ. 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 
ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɦɚɫɥɨɧɚɩɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ Ɇɇɍ -12,5/1-40-
12,5-2 
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3.3.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ЭȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɉɅ, ɬɨ ɜɵɛɢɪɚɟɦ 
ЭȽɊɄ (ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 
100 ɦɦ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ЭȽɊɄ-Ɇɉ-100-4. 

 
          3.4 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 𝑛𝑐 = ͳ͵͸,Ͷ ˑ˄ˏˋː,   

 ܲ = ͹ͻ ʛʑ ∙ ʏ.                                                                                              
 
ɉɨɥɭɱɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨɡɜɨɥɹɸɬ ɧɚɦɟɬɢɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ. Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ 
ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [10] ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ ɪɚɫɱɟɬɧɨɦɭ 
ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ. 

Иɡ ɯɨɞɹ ɢɡ ɜɫɟɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɛɵɥ ɜɵɛɪɚɧ ɫɥɟɞɭɸɳɢɣ ɬɢɩ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: ɋȼ-990/255-44. 

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 3.5. 

 
Ɍɚɛɥɢɰɚ 3.5 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɑɚɪɫɤɨɣ ȽЭɋ 

P, Ɇȼɬ S, ɆȼȺ Cos߮  Ɉɛɳɚɹ ɦɚɫɫɚ, ɬ ȼɟɫ ɪɨɬɨɪɚ, ɬ 

82 96,4 0,85 629 346 
 
3.5. Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɜɨɞɨɡɚɛɨɪɚ ɧɚ ɜɟɥɢɱɢɧɭ 

ɜɨɪɨɧɤɨɨɛɪɚɡɨɜɚɧɢɹ 
 

 Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶ: 
          ܳ = ʹͶͷ ˏ³/˔.                                                                                                         

 
Ⱦɢɚɦɟɬɪ ɜɨɞɨɜɨɞɚ: 
 

          𝐷 = ͳ͵,Ͷ ˏ.                                                                                                               
 
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞɟ: 
 ߭˒˓ = Ͷ ∙ ܳ𝜋 ∙ 𝐷ଶ = Ͷ ∙ ʹͶͷ𝜋 ∙ ͳ͵,Ͷଶ = ͳ,͹ͷ ˏ⁄̝ .                                                               ሺ͵.ʹ͵ሻ 
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Ɇɢɧɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɦёɪɬɜɨɝɨ ɨɛɴɟɦɚ ɢ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ 
ɜɨɞɨɜɨɞɚ: 

                   ʜˍ˓ = Ͳ,ͷ ∙ 𝐷 ∙ ( 𝜗𝑔 ∙ 𝐷)଴,55 = Ͳ,ͷ ∙ ͳ͵,Ͷ ( ͳ,͹ͷͻ,ͺͳ ∙ ͳ͵,Ͷ)଴,55 =     = ʹ,ʹͷ ˏ.                                                                                                                                ሺ͵.ʹͶሻ                           
          

3.6 ɉɨɞɴёɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

ȼ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɑɚɪɫɤɨɣ ȽЭɋ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɫɧɨɜɧɨɟ ɤɪɚɧɨɜɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɰɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ 
ɨɩɟɪɚɰɢɣ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɨɜ ɜɧɭɬɪɢ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ, ɢ ɦɨɧɬɚɠɧɨɣ 
ɩɥɨɳɚɞɤɢ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ – ɬɭɪɛɢɧɵ ɢ ɝɟɧɟɪɚɬɨɪɚ, ɚ ɬɚɤɠɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɡɦɟɳɟɧɧɨɝɨ ɧɢɠɟ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ, ɩɪɢ ɪɟɦɨɧɬɚɯ ɚɝɪɟɝɚɬɨɜ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ ɜ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɑɚɪɫɤɨɣ ȽЭɋ ɛɭɞɟɬ ɨɞɢɧ 
ɞɜɭɯɛɚɥɨɱɧɵɣ ɨɩɨɪɧɵɣ ɦɨɫɬɨɜɨɣ ɤɪɚɧ ɫ ɨɩɨɪɧɵɦɢ ɝɪɭɡɨɜɵɦɢ ɬɟɥɟɠɤɚɦɢ (ɬ.ɤ. 
ɜɟɫ ɫɚɦɨɝɨ ɬɹɠɟɥɨɝɨ ɭɡɥɚ ɦɟɧɟɟ 500 ɬɨɧɧ ɢ ɦɚɥɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ). 

ɍɩɪɚɜɥɟɧɢɟ ɤɪɚɧɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɤɚɛɢɧɵ. Ɍɚɤ ɠɟ ɤɪɚɧ ɫɧɚɛɠёɧ 
ɩɥɨɳɚɞɤɚɦɢ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

Ƚɪɭɩɩɭ ɢ ɲɢɪɢɧɭ ɩɪɨɥёɬɚ ɤɪɚɧɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨ 
ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɢ.  

ɒɢɪɢɧɚ ɩɪɨɥёɬɚ ɤɪɚɧɚ ɦɨɠɟɬ ɛɵɬɶ ɭɦɟɧɶɲɟɧɚ ɧɚ ɜɟɥɢɱɢɧɭ ɤɪɚɬɧɭɸ        
0,5 ɦ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɲɢɪɢɧɨɣ ɩɪɨɥёɬɚ ɢ ɜɟɫɨɦ 
ɫɚɦɨɝɨ ɬɹɠёɥɨɝɨ ɭɡɥɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɜɵɛɢɪɚɟɦ ɦɨɫɬɨɜɨɣ ɤɪɚɧ 
ɄɆ 300/100. 
 
 
 
 
 
 
 
 
 
 
 



42 
 

4 Эɥɟɤɬɪɢɱɟɫɤɚя ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ȽЭɋ 

 
Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɑɚɪɫɤɨɣ ȽЭɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞɚɱɭ 

ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 
ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɞɟɠɧɨɫɬɢ, ɦɚɧɟɜɪɟɧɧɨɫɬɢ, ɭɞɨɛɫɬɜɚɦ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹɦ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɟɝɨ 
ɷɤɫɩɥɭɚɬɚɰɢɸ. 

ɍɪɨɜɟɧɶ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧ ɜ ɫɜɹɡɢ ɫ 
ɜɵɫɨɤɨɣ ɪɨɥɶɸ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɚɞɟɠɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɩɟɪɢɨɞɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ 
ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

ɇɚ ɪɢɫɭɧɤɟ 4.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɢɞɵ ɛɥɨɤɨɜ. 

 
Ɋɢɫɭɧɨɤ 4.1 – ȼɢɞɵ ɝɟɧɟɪɚɬɨɪɧɵɯ ɛɥɨɤɨɜ: 

ɚ – ɩɪɨɫɬɨɣ ɛɥɨɤ; ɛ – ɭɤɪɭɩɧёɧɧɵɣ ɛɥɨɤ ɫ ɨɞɧɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɞɜɚ 
ɝɟɧɟɪɚɬɨɪɚ.  

 
4.2 ȼɵɛɨɪ ɬɢɩɚ ɛɥɨɤɨɜ ȽЭɋ 
 
4.2.1 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥя ɫɯɟɦɵ ɫ ɩɪɨɫɬɵɦɢ 

ɛɥɨɤɚɦɢ 
 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 
ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, 
ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
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 S˓˃˔ч = Рʒ ːˑˏ−Р˔.ː.ୡ୭sφʒ = ଽ଺,ସ−଴,ଽ଺଴,଼ହ = ͳͳʹ,ʹ ʛʑ ∙ А ,                     (4.1) 

 
ɝɞɟ P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 125000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.1. 
 
Ɍɚɛɥɢɰɚ 4.1 – Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 125000/220 Sːˑˏ, Ɇȼɬ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆Pхх, ɤȼɬ Iх,% Uʑʜ Uʜʜ 
125 242 13,8 11 380 90 0,55 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ Т୫ax ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 
 τ = ቀͲ,ͳʹͶ + Тmaxଵ଴4 ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ହ଺଴଴ଵ଴4 ቁଶ ∙ ͺ͹͸Ͳ = ʹͷͻʹ ч/ˆˑˇ, (4.2) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 

 t˓˃˄ = ͺ͹͸Ͳ − μ ∙ T˒ ˎ − ω ∙ T˅ ,                                           (4.3) 
 
ɝɞɟ μ=1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  T˒ ˎ =32– ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω =0,03– ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  T˅ = ͹Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ;   
 

 t˓˃˄ = ͺ͹͸Ͳ − Ͳ,ͻ ∙ ͵ʹ − Ͳ,Ͳ͵ ∙ ͹Ͳ = ͺ͹ʹͻ ч. 
 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wхх = nТ ∙ ∆Pхх ∙ t˓˃˄ = ͳ ∙ Ͳ,Ͳͻ ∙ ͺ͹ʹͻ = ͺ͹ͷ,͸ ʛʑ˕ ∙ ч,                   (4.4) 
 
ɝɞɟ    nТ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

 
 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
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∆Wː = ∆Рˍ୬˕ ∙ ቀ S˓˃˔чS˕ ːˑˏቁଶ ∙ τ = ଴,ଷ଼ଵ ∙ ቀଵଵଶ,ଶଵଶହ ቁଶ ∙ ʹͷͻʹ = ͷ͹ͷ ʛʑ˕ ∙ ч,            (4.5) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 И˒ˑ˕ = Ⱦଵ ∙ ሺ∆Wхх + ∆Wːሻ,                                          (4.6) 

 И˒ˑ˕ = ͸ ∙ ሺ͹ͺͷ,͸ + ͷ͹ͷሻ = ͺͳ͸͵͸ ˕ы˔. ˓˖˄/ˆˑˇ 
 

Ⱦɥɹ ɱɟɬɵɪɟɯ ɛɥɨɤɨɜ: 
 И˒ˑ˕ଵଶଶ଴ =  Ͷ ∙ ͺͳ͸Ͷ = ͵ʹ͸ͷͶ ˕ы˔. ˓˖˄/ˆˑˇ. 
 

4.2.2 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥя ɫɯɟɦɵ ɫ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 
 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 
ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, 
ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 S˓˃˔ч = ଶ∙ሺРʒ ːˑˏ−Р˔.ː.ሻୡ୭sφʒ = ଶ∙ሺଽ଺,ସ−଴,ଽ଺ሻ଴,଼ହ = ʹʹͶ,ͷ ʛʑ ∙ А ,                    (4.7) 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 250000/220. Ⱦɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 250000/220 Sːˑˏ, Ɇȼɬ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆Pхх, ɤȼɬ Iх,% Uʑʜ Uʜʜ 
250 242 13,8 11 600 150 0,45 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ: 

 τ = ቀͲ,ͳʹͶ + Тmaxଵ଴4 ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ହ଺଴଴ଵ଴4 ቁଶ ∙ ͺ͹͸Ͳ = ʹͷͻʹ ч/ˆˑˇ,  

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 

 
          t˓˃˄ = ͺ͹͸Ͳ − μ ∙ T˒ ˎ − ω ∙ T˅ ,   
   
ɝɞɟ μ=1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  T˒ ˎ =32– ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω =0,03– ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  
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T˅ = ͹Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ;   

 
  t˓˃˄ = ͺ͹͸Ͳ − Ͳ,ͻ ∙ ͵ʹ − Ͳ,Ͳ͵ ∙ ͹Ͳ = ͺ͹ʹͻ ч. 

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 

 
          ∆Wхх = nТ ∙ ∆Pхх ∙ t˓˃˄ = ͳ ∙ Ͳ,ͳͷ ∙ ͺ͹ʹͻ = ͳ͵Ͳͻ,͵ͷ ʛʑ˕ ∙ ч,  
 
ɝɞɟ     nТ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆Рˍ୬˕ ∙ ቀ S˓˃˔чS˕ ːˑˏቁଶ ∙ τ = ଴,଺ଶ ∙ ቀଶଶସ,ହସ଴଴ ቁଶ ∙ ʹͷͻʹ = ͸ͳͷ,ͺ ʛʑ˕ ∙ ч,  

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ:,  
    
 И˒ˑ˕ = ͸ ∙ ሺͳ͹Ͷͷ,ͺ + ͹ͳͳ,͸ሻ = ͳͳͷͷͲ,͸ ˕ы˔. ˓˖˄/ˆˑˇ 

 
4.2.3 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 

 
ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ – 

990/255-44- ɍɏɅ4 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈАɈ "ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ". Ⱦɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3 
 
Ɍɚɛɥɢɰɚ 4.3 – Ⱦɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ  

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, Ɇȼ·А Uˆ ːˑˏ,ɤȼ cos φʒ,ɨ.ɟ. η 

ɂɧɞɭɤɬɢɜɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ Sˆ ːˑˏ Рˆ ːˑˏ x "ୢ  x ′ୢ  xୢ 

96,4 82 13,8 0,85 0,978 0,2 0,3 0,15 
 
4.2.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ 1% ɨɬ Sʒ ːˑˏ: 
 S˔.ː. = Ͷ ∙ Ͳ,Ͳͳ ∙ 𝑆ʒ ːˑˏୡ୭sφʒ = Ͷ ∙ Ͳ,Ͳͳ ∙ ଽ଺.ସ଴,଼ହ = ͵.ͺͷ ʛʑ˕                      (4.8) 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 
          SТ˔.ː. ≥ S˔.ː. 
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ɉɨ ɤɚɬɚɥɨɝɭ ɁАɈ «ɊɨɫЭɧɟɪɝɨɌɪɚɧɫ - ɋɜɟɪɞɥɨɜЭɥɟɤɬɪɨ» ɜɵɛɢɪɚɸɬɫɹ  

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɆɇ-4000/15 ɍɏɅ-1. 
 
4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞяɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 220 ɤȼ: 
 S∑ = nˆ ∙ ቀPˆ−P˔ːୡ୭sφˆ ቁ;                                                                (4.9) 

 S∑ = Ͷ ∙ (ͻ͸,Ͷ − Ͳ,ͻ͸Ͳ,ͺͷ ) = ͶͶͷ ʛʑ ∙ А. 
 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
 

          Sˇˑ˒ = P˒˓ˈˇୡ୭sφc = ଵଷହ଴,଼ହ = ͳͷͺ,ͺ ʛʑ ∙ А .                                       (4.10) 

 
ɑɢɫɥɨ ɥɢɧɢɣ 220 ɤȼ: 

 

           nˎ = S∑S˒ˈ˓ˈˇ.∙𝑘 = ସସହଵ,ଶ∙ଵହ଼,଼ = ʹ,͵͵ Ш˕.                                               (4.11) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = ͵ + ͳ = Ͷ. 
 I˓˃˄ = S∑୬ˎ∙√ଷ∙Uːˑˏ = ସସହସ∙√ଷ∙ଶଶ଴ = Ͳ,͵ͺͻ ˍА.                             (4.12) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 

     I˓˃˔ч = ȽТ ∙ Ƚi ∙ I˓˃˄ = ͳ,Ͳ ∙ ͳ,Ͳͷ ∙ Ͳ,͵ͺͻ = ͶͶͻ А,                  (4.13) 
 
ɝɞɟ Ƚi = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 

ɧɚɝɪɭɡɤɢ;  ȽɌ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɉɍЭ  ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Аɋ 
– 240/32. Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸Ͳͷ А. 

 
 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
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           I˒.˃˅ = S∑ሺ୬ˎ−ଵሻ∙√ଷ∙Uːˑˏ = ସସହଷ∙√ଷ∙ଶଶ଴ = Ͳ,ͷͺͶ ˍА.                   (4.14) 

 Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɧɚɝɪɟɜɚ.  

 
4.4 ȼɵɛɨɪ ɫɯɟɦɵ ɊУ ȼɇ 
 
ɋɌɈ ɈАɈ ɎɋɄ ȿЭɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ ɫɯɟɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ. Ⱦɥɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 220 ɤȼ ɢ ɜɨɫɶɦɢ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ (ɱɟɬɵɪɟ ɝɟɧɟɪɚɬɨɪɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɢ ɱɟɬɵɪɟɯ ɜɨɡɞɭɲɧɵɯ 
ɥɢɧɢɢ): ɞɜɟ ɪɚɛɨɱɢɟ ɫɢɫɬɟɦɵ ɲɢɧ (ɩɪɢ 5 ɢ ɛɨɥɟɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ, ɩɨɜɵɲɟɧɧɵɯ 
ɬɪɟɛɨɜɚɧɢɹɯ ɤ ɫɨɯɪɚɧɟɧɢɸ ɜ ɪɚɛɨɬɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ, ɧɨ ɧɟ ɞɨɩɭɫɤɚɸɳɢɯ ɞɚɠɟ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɭɸ ɩɨɬɟɪɸ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɩɥɚɧɨɜɨɦ ɜɵɜɨɞɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢɡ 
ɪɚɛɨɬɵ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɧɚɥɢɱɢɢ ɞɪɭɝɢɯ ɨɛɨɫɧɨɜɚɧɢɣ). ɋɯɟɦɚ ɜɵɞɚɱɢ 
ɦɨɳɧɨɫɬɢ ɑɚɪɫɤɨɣ ȽЭɋ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ-220 ɤȼ 

 
4.5  Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢя ɜ 

ɊУ ȼɇ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RASTR WIN 3» 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɤɡ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɯɟɦɵ ɩɪɟɞɫɬɚɜɢɦ ɜ 
ɬɚɛɥɢɰɟ 4.4: 

 
 
 
 
 

 
 
 



48 
 

Ɍɚɛɥɢɰɚ 4.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɄɁ 

Ɍɨɱɤɚ ɄɁ K y iy.кА 
 

Iɩ0
(3) ,кА 

 
Iɩ0

(1) ,кА 

ɒɢɧɚ 220 ɤȼ 1,73 33,3 11,45 12,58 

ȼɵɜɨɞɚ ɝɟɧɟɪɚɬɨɪɚ 
(13,8 ɤȼ) 1,96 103,3 40,15 - 

 
4.6 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɜ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɜɵɫɲɟɝɨ ɧɚɩɪяɠɟɧɢя. 
 
4.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬяɠɟɥɟɧɧɨɝɨ 

ɪɟɠɢɦɨɜ 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 𝐼ʒ,ɪɚɛ.ɦɚɯ = ͳ,Ͳͷ ⋅ 𝐼ʒ,ɧɨɦ = ͳ,Ͳͷ ⋅ 𝑆ʒ,ɧɨɦ√ଷ⋅𝑈ʒ,ɧɨɦ∙ˍ˕ = ͳ,Ͳͷ ⋅ ଽହ,ହ√ଷ⋅ଵଷ,଼∙ଵଵ = ͵ͳ͵ А       ሺͶ.ͳͷሻ   

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɨɜ: 

 𝐼ʒ,ɪɚɛ.ɦɚɯ = ͳ,Ͳͷ ⋅ 𝐼ʒ,ɧɨɦ = ͳ,Ͳͷ ⋅ 𝑆ʒ,ɧɨɦ√ଷ⋅𝑈ʒ,ɧɨɦ
= ͳ,Ͳͷ ⋅ ଽହ,ହ√ଷ⋅ଶସଶ = Ͷͳͻͷ А             ሺͶ.ͳ͸ሻ   

         
4.6.2 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɚɩɩɚɪɚɬɨɜ 220ɤȼ 
 
ȼɵɤɥɸɱɚɬɟɥɢ ɄɊɍЭ ɜɵɛɢɪɚɟɦ ɬɚɤɠɟ ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɬɨɤɭ ɨɞɧɨɮɚɡɧɨɝɨ 

ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɬɚɤ ɤɚɤ ɨɧ ɩɪɟɜɨɫɯɨɞɢɬ ɡɧɚɱɟɧɢɟ ɬɪɟɯɮɚɡɧɨɝɨ. 
ɂɡ ɫɨɨɛɪɚɠɟɧɢɣ ɭɞɨɛɫɬɜɚ ɤɨɦɩɨɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɋɍ ɜɨ ɜɫɟɯ ɰɟɩɹɯ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɬɨɤɚ. 

Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 
ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɬɟɦ ɠɟ 
ɡɧɚɱɟɧɢɹɦ, ɱɬɨ ɢ ɜɵɤɥɸɱɚɬɟɥɢ. 

ɉɪɨɜɟɪɤɚ ɢ ɜɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
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Ɍɚɛɥɢɰɚ 4.5 - ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɟɣ 

Ɋɚɫɱɟɬɧɵɟ 
ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ȼɵɤɥɸɱɚɬɟɥɶ ɮɢɪɦɵ 

«Эɧɟɪɝɨɦɟɯɚɧɢɱɟɫɤɢɣ ɡɚɜɨɞ» 
əЭȽ-220 

ȼ ɫɨɫɬɚɜ ɜɵɛɪɚɧɧɨɣ ɹɱɟɣɤɢ 
ɄɊɍЭ ɜɯɨɞɢɬ ɪɚɡɴɟɞɢɧɢɬɟɥɶ, 

ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɝɨ 
ɫɨɝɥɚɫɨɜɚɧɵ ɫ ɩɚɪɚɦɟɬɪɚɦɢ 

ɜɵɤɥɸɱɚɬɟɥɹ ɡɚɜɨɞɨɦ 
ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɜɟɪɤɢ ɧɟ 
ɬɪɟɛɭɟɬɫɹ. 

Uɧɨɦ = 220 ɤȼ; 
Iɧɨɦ = 3150 ɤА; 
iɩɪ.ɫɤɜ= 130 ɤА. 

Uɫɟɬɢ ɧɨɦ = 220 ɤȼ Uɧɨɦ = 220ɤȼ 

Iɪɚɛmax = 313 А Iɧɨɦ = 3150 А 
Iɩɨ = 11,45 ɤА Iɩɪ.ɫɤɜ. = 40 ɤА 
iɭ = 33,36 ɤА iɩɪ.ɫɤɜ. = 130 ɤА 
Iɩɨ = 11,45 ɤА Iɨɬɤɥ.ɧɨɦ. = 40 ɤА 

ȼɤ = 8,35 ɤА2·ɫ 
I2

ɬɟɪɦ·tɬɟɪɦ = 402 · 3 = 
= 4800 ɤА2·ɫ 

 
 ȼɤ = I2

ɩɨ · (tɪɡ+tɜ) = 14,452 · (0,01+0,03) = 8,35 ɤА2·ɫ.                            ሺͶ.ͳ͹ሻ 
 
Ɍɚɤ ɤɚɤ ɄɊɍЭ ɢɦɟɟɬ ɦɨɞɭɥɶɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɡɚɜɨɞɫɤɨɦ 

ɢɫɩɨɥɧɟɧɢɟ, ɬɨ ɢ ɨɫɬɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɡɚɡɟɦɥɹɸɳɢɟ ɧɨɠɢ ɢ ɬ.ɞ.) ɩɪɨɯɨɞɢɬ ɩɨ ɬɟɪɦɢɱɟɫɤɨɣ ɢ 
ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 

 
4.6.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪяɠɟɧɢɢ 13,8 ɤȼ 
 
Ƚɟɧɟɪɚɬɨɪɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɜɵɛɢɪɚɟɦ ɩɨ ɧɚɢɛɨɥɶɲɟɦɭ ɬɨɤɭ ɬɪɟɯɮɚɡɧɨɝɨ 

ɄɁ ɜ ɬɨɱɤɟ Ʉ-1.  
ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 
 

Ɍɚɛɥɢɰɚ 4.6 – ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

Ɋɚɫɱɟɬɧɵɟ 
ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ ɷɥɟɝɚɡɨɜɵɣ 
ɮɢɪɦɵ«Эɥɟɤɬɪɨɚɩɩɚɪɚɬ» 

ȼȽȽ-15-50/6300 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 

Uɫɟɬɢ ɧɨɦ = 13,8 
ɤȼ 

Uɧɨɦ = 15 ɤȼ Uɧɨɦ = 15 ɤȼ 

Iɪɚɛmax = 4195 А Iɧɨɦ = 6300 А Iɧɨɦ = 6300 А 
Iɩɨ = 40,15 ɤА Iɩɪ.ɫɤɜ. = 50 ɤА Iɩɪ.ɫɤɜ. = 50 ɤА 
iɭ = 103,3 ɤА iɩɪ.ɫɤɜ. = 130 ɤА – 
Iɩɨ = 40,15 ɤА Iɨɬɤɥ.ɧɨɦ. = 50 ɤА – 

ȼɤ = 177,3 ɤА2·ɫ 
I2

ɬɟɪɦ·tɬɟɪɦ = 502 · 3 = 
= 7500 ɤА2·ɫ 

I2
ɬɟɪɦ·tɬɟɪɦ = 502 · 3 = 

= 7500 ɤА2·ɫ 
 
ȼɤ = I2

ɩɨ · (tɪɡ+tɜ) = 40,152 · (0,01+0,1) = 177,3 ɤА2·ɫ. 
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Ⱦɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɡɟɦɥёɧ ɫ ɞɜɭɯ ɫɬɨɪɨɧ [29], ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɰɟɩɢ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ. ɇɚ 
ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜɵɛɢɪɚɟɦ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ-1-10,5/8000 ɆɍɁ 
[28]. (ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɜɧɭɬɪɟɧɧɟɣ ɭɫɬɚɧɨɜɤɢ ɫ ɡɚɡɟɦɥɢɬɟɥɟɦ ɫɨ ɫɬɨɪɨɧɵ 
ɲɚɪɧɢɪɧɵɯ ɤɨɧɬɚɤɬɨɜ) ɩɪɨɢɡɜɨɞɫɬɜɚ «Эɥɟɤɬɪɨɳɢɬ». 

ɂɫɯɨɞɹ ɢɡ ɉɍЭ [29], ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 
ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 13,8 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇɩ-10,5/680/17,5 [30] (ɩ – ɩɨɥɢɦɟɪ, ɦɚɬɟɪɢɚɥ ɩɨɤɪɵɲɤɢ; 680 
– ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, А; 17,5 – ɧɚɢɛɨɥɶɲɟɟ ɞɥɢɬɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ) ɮɢɪɦɵ ɁАɈ 
«ɉɨɥɢɦɟɪ-ɚɩɩɚɪɚɬ». 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ – ɌɒɅ-ɋЭɓ 10,5 [28] (ɱɟɬɵɪɟ 
ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɤɢ) ɫɨ ɫɬɨɪɨɧɵ ɝɥɚɜɧɵɯ ɜɵɜɨɞɨɜ, ɌɁɅɄ-ɋЭɓ [28] ɫɨ ɫɬɨɪɨɧɵ 
ɧɭɥɟɜɵɯ, ɧɚ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɈɅ-ɋЭɓ 
(ɱɟɬɵɪɟ ɜɬɨɪɢɱɧɵɟ ɨɛɦɨɬɤɢ) 10,5 [28] ɮɢɪɦɵ «Эɥɟɤɬɪɨɳɢɬ». 

ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ – 3ɯɁɇɈɅ-ɋЭɓ 10,5 [28] 
(ɬɪёɯɮɚɡɧɚɹ ɝɪɭɩɩɚ, ɫ ɥɢɬɨɣ ɢɡɨɥɹɰɢɟɣ, ɡɚɡɟɦɥɹɟɦɵɣ) ɮɢɪɦɵ «Эɥɟɤɬɪɨɳɢɬ». 

 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɞɨɥɠɟɧ ɛɵɬɶ 
ɧɟ ɧɢɠɟ 0,5 (ɞɥɹ ɩɪɢɛɨɪɨɜ ɭɱёɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ) [29].  
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
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 ȽЭɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɄɊɍЭ ɢ ɅЭɉ. 
 

5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1, ɚ ɩɚɪɚɦɟɬɪɵ 
ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɬɚɛɥɢɰɟ 5.2. 

 
Ɍɚɛɥɢɰɚ 5.1- ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ ɋȼ-990/255-44 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ 96,4 

ɚɤɬɢɜɧɚɹ 82 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 13,8 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,85 

ɱɚɫɬɨɬɚ 50 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 136,4 

ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɜɟɬɜɟɣ) 

1 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ 3,37 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 3,58 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1,1 

ɩɟɪɟɯɨɞɧɨɟ  X'd 0,34 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X"d 0,22 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 

0,22 

ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 0,83 

 
Ɍɚɛɥɢɰɚ 5.2- ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɢɩ ɌȾɐ-125000/220 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 125 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 220 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 11 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Yɧ/Δ 
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5.2 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɧɚ 
ɝɟɧɟɪɚɬɨɪɧɨɦ ɢ ɧɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ. 

ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ:  
 𝐼 ˆሺଵሻ = 𝑃 ˑˏ/𝐶௢௦𝜑√ଷ∙௎ːˑˏ = ଼ଶ/଴,଼ହ√ଷ∙ଵଷ,଼ = Ͷ,Ͳ͵͸ ˍʏ;                                                          (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
 𝐼 ˆሺଶሻ = 𝐼 ˆሺభሻ∙𝐾˔˘𝐾˕˕ = ସ଴ଷ଺∙ଵସ଴଴଴/ହ = ͷ,ͲͶ ʏ;                                                                   (5.2) 

 
ɇɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ:  
 𝐼 ːሺଵሻ = ͺʹ/Ͳ,ͺͷ√͵ ∙ ʹʹͲ = Ͳ,ʹͷ͵ ˍʏ; 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
 𝐼 ːሺଶሻ = 𝐼 ːሺభሻ∙𝐾˔˘𝐾˕˕ = ଶହଷ∙√ଷଶ଴଴/ହ = ͳͲ,ͻ ʏ; 

 
5.3 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍЭ [8, ɝɥɚɜɚ 3] ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ 
ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
 

Зɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ – 990/255-44 – 96,4 МȼА: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ ɜ 

ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ);  
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɨɬ ɨɞɧɨɮɚɡɧɵɯ 

ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ);  
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɞɨɩɭɫɬɢɦɨɝɨ 

ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ);  
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ;  
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ (ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ 

ɝɟɧɟɪɚɬɨɪɚ);  
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, 
 Ʉɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ ɮɨɪɫɢɪɨɜɤɢ; 
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 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ;  
 ɍɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ;  
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
 
Зɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾЦ-125000/220: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɦɟɠɞɭɮɚɡɧɵɯ 

ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ)); 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ); 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ (ɩɨɬɟɪɹ ɩɢɬɚɧɢɹ ɢɥɢ ɩɨɥɨɦɤɚ ɦɚɫɥɨɧɚɫɨɫɚ 

ɢ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ); 
 ɆɌɁ ɫ ɩɭɫɤɨɦ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɢɯ 

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 
 Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɫɟɬɢ 220ɤȼ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 13,8 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 

 
Зɚɳɢɬɵ КɊɍЭ 220ɤȼ – ELK 14: 

 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɲɢɧ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ; 
 Ⱥɉȼ (ɫ ɤɨɧɬɪɨɥɟɦ ɨɬɫɭɬɫɬɜɢɹ ɧɚɩɪɹɠɟɧɢɹ). 

 
ɉɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ ɚɜɬɨɦɚɬɢɤɚ: 

 Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɧɚɪɭɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ(Ⱥɉɇɍ); 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɥɢɤɜɢɞɚɰɢɹ ɚɫɢɧɯɪɨɧɧɵɯ ɪɟɠɢɦɨɜ (ȺɅȺɊ); 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɱɚɫɬɨɬɵ (ȺɈɉɑ); 
 Ⱥɜɬɨɦɚɬɢɤɚ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ȺɈɉɇ). 

 
Зɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ(ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ); 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 

 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

(ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ); 
 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɍɊɈȼ 220ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 

220ɤȼ). 
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Зɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ȽЭɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 0,4 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɂɚɳɢɬɚ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ; 

 
5.4 Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɤ ɭɫɬɚɧɨɜɤɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ȽЭɋ ɢ ɥɢɧɢɣ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ– 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «ЭɄɊȺ». 

ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 
ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɢɡɜɧɟ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɭɦɟɧɶɲɢɬ ɡɚɬɪɚɬɵ. 

Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴɟɦɚ 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 
ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 
ɡɚɳɢɬɵ. 

 
5.5 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (𝐼ʠ.ʖ.. <Ͳ,ʹ ∙ 𝐼 ˑˏ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɄɁ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 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: 𝐼ʜ = ͶͲ͵͸ ʏ. 
ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ 𝐼 ˓଴ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

 𝐼ʜʐሺʜሻ = 𝐾ʝʓʜ ∙ 𝑓𝑖 ∙ 𝐼ʜ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ 𝐼ʜ = Ͳ,Ͳͷ ∙ 𝐼ʜ,                                        (5.3) 
 
ɝɞɟ     𝐾ʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
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 𝑓𝑖 = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 
 
 𝐼ʜʐሺʜሻ = Ͳ,Ͳͷ ∙ ͶͲ͵͸ = ʹͲͳ,ͺ ʏ. 
 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 𝐼 ˓଴ ൒ 𝐾ʜ ∙ 𝐼ʜʐሺʜʜሻ = ʹ ∙ Ͳ,Ͳͷ ∙ 𝐼ʜ = Ͳ,ͳ ∙ 𝐼ʜ = ͶͲ͵,͸ ʏ,                            (5.4) 
 
ɝɞɟ     𝐾ʜ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 
 ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 𝐼 ˓଴ = Ͳ,ͳ͸ ∙ 𝐼ʜ = ͸Ͷͷ,ͺ Ⱥ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ 𝐾் ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ 𝐾் ɜɵɛɢɪɚɟɬɫɹ ɫ 
ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
 𝐼ʜʐሺʙʖሻ = 𝐾ʏʞ ∙ 𝐾ʝʓʜ ∙ 𝑓𝑖 ∙ 𝐼ʛʏʙʠ,                                                                   (5.5) 
 
ɝɞɟ 𝐾ʏʞ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ; 
 𝑓𝑖 = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; 
 𝐾ʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
 𝐼ʛʏʙʠ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 
 𝐼ʛʏʙʠ = 𝐸′̂′𝑥𝑑′′ ∙ 𝐼ʜ                                                                                                     

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ: 
 𝐼ʜʐሺʙʖሻ = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʹͲ͹͵Ͳ,͵͸ = ʹͲ͹͵,Ͳ͵ ʏ . 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ʙʡ > 𝐼ʜʐሺʙʖሻ∙ʙʜ𝐼ʡ ,                                                                                                (5.6)   

 
ɝɞɟ    ʙʜ = ʹ − Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
 𝐼ʡ − ɬɨɪɦɨɡɧɨɣ ɬɨɤ. 
 ʙʡ > ଶ଴଻ଷ,଴ଷ∙ଶଶ଴଻ଷ଴,ଷ଺ = Ͳ,ʹ. 
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ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ʙʡ = Ͳ,͵. 
3)   ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 
ɬɨɪɦɨɠɟɧɢɹ): 
 𝐼ʜʡ = 𝐼∗ʠʟʙʡ = ଴,ଵ଺଴,ଷ =0,53                                                                                    (5.7) 

 
4)        Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ܤ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɉɪɢ ɜɵɛɨɪɟ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ 𝐼∗ʠʟʙʡ = ଴,ଵ଺଴,ଷ = Ͳ,ͷ͵.                                                                                  (5.8) 

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ܤ = ͳ,ͷ (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
5)       Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ 𝐼 ˕˔ = ʹ … ͳʹ𝐼ʜ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 𝐼 ˕˔ = ͸𝐼ʜ. 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ: 
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Ɋɢɫɭɧɨɤ 5.1– ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 
 

Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ 
ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 
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5.6 Зɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
 
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-ɣ ɨɪɝɚɧ (𝑈଴ሻɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  𝑈଴ ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ 
ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; 𝑈଴ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 
ɢɡɦɟɪɹɟɦɨɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɧɟɣɬɪɚɥɢ 
ɝɟɧɟɪɚɬɨɪɚ.  

2-ɣ ɨɪɝɚɧ (𝑈଴ଷሻ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɣ 
ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɜ ɧɟɣɬɪɚɥɢ ɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 
30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 𝑈଴ଷ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɜ ɟɝɨ ɧɟɣɬɪɚɥɢ, ɚ ɬɨɪɦɨɡɧɚɹ ɰɟɩɶ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱёɬ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ 
ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ.  ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ 𝑈଴эˎ.˔˕. ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2 

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 𝑈଴эˎ.˔˕. 

 𝑈଴эˎ.˔˕. = 𝐾 ∙ 𝑈଴ 𝐶𝑇∙ሺ𝜇బሻ𝐶𝑇∙ሺ𝜇బሻ+𝐶∑                                                                          (5.9) 
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ɝɞɟ 𝑈଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ 
ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 𝐾 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 𝑈଴ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥёɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 0,5;  

ɋɌ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
ɋȽ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
ɋɒ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ܥʑʒ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ; 

 ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɨ: 

 𝑈଴ = ଵଷ ∙ ௎ːˑˏ ˅ː√ଷ = Ͷʹ,͵͵ ˍʑ                                                                          (5.10) 

 
 ɋɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
  
∑ܥ  = ்ܥ + ʒܥ + ʠ˛ +  =ʑʒܥ
 

=0,0073+0,83+0,008+0,0249=0,87 ɦɤɎ/ɮɚɡɭ                                           (5.11) 
 
 ɋɭɦɦɚɪɧɵɣ ёɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
 
 𝐼௖ = ͳ,͹͵ ∙ 𝑈ˎ ∙ 𝜔 ∙ ʠ∑ = ͸,ͷʹ ʏ                                                               (5.12) 
 
 ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ:  
 

 𝑈଴эˎ.˔˕. = Ͳ,ͷ ∙42330∙ ଴,଴଴ଽ଴,଴଴ଽ+଴,଼଻ = ʹͳ͸,͹ͳ ȼ 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 𝑈ʠʟ ൒ 𝐾ʜ𝐾ʑ ∙ ଷ௡ʡʜ ∙ 𝑈଴эˎ.˔˕. = ଵ,ହ଴,ଽହ ∙ ଷ∙ଶଵ଺,଻ଵభయ,8√య∙బ,భయ = Ͷ,ʹͻ ȼ,                                      (5.13) 

 
ɝɞɟ     𝐾ʜ = ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; 𝐾ʑ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

 𝑈଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. Ɂɚɳɢɬɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɬɪɟɦɹ ɨɪɝɚɧɚɦɢ. 
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ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: 𝑈଴ଵ𝐺ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ, ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; : 𝑈଴ଶ𝐺 ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 10 ȼ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɨɬɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟɦ ɩɨɥɟɣ ȽȽ ɢ ȼȽ, ɨɫɬɚɧɨɜɨɦ 
ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ; 𝑈଴𝐺 ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ 
ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

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

ɉɪɢ 𝐾ʡ = ͳ,ʹ ɨɪɝɚɧ 𝑈଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30% ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ 
ɫɬɚɬɨɪɚ: 

 𝑋 = ଵ𝐾ʡ+ଶ = ଵଵ,ଶ+ଶ = Ͳ,͵ͳ ɨ.ɟ.                                                                      (5.14) 

 
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 𝑈଴ଷ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,2 ȼ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

 
5.7 Зɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
  

1) ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ 𝑈ଶ > ɜɵɛɢɪɚɟɬɫɹ: 
 𝑈ʠʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ȼ                                                             (5.15) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɜɬɨɪɨɣ ɨɪɝɚɧ 𝑈ଵ > ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ 𝑈ʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɵ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 𝑈ଵ > ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 

 𝑈ʠʟଶ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳʹͲ ȼ                                                             (5.16) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

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

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.8 Зɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 

 
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 𝐼 ∙ଶ: 𝐼 ∙ଶ= 𝐼ଶ/𝐼ʜ,                                                                                                  (5.17) 
 
ɝɞɟ     𝐼ଶ − ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; 
 𝐼ʜ − ɧɨɦɚɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ 𝐼ଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

ʓʝʞݐ  = 𝐼∙ଶଶ/ܣ ,                                                                                               (5.18) 
 
ɝɞɟ    ܣ = ʹͲ − ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ 𝐼ଶʠʗʒʜ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ 𝐼ଶ ɜɵɲɟ 

ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ (ݐ = ͻ ɫ, 
ɞɟɣɫɬɜɭɟɬ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ). 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 𝐼∙ଶ˔ˋˆː = Ͳ,Ͳ͹. 
 𝐼∙ଶ˔ˋˆː = Ͳ,Ͳ͹𝐼ʜ = Ͳ,Ͳ͹ ∙4,036 = 0,28 
 
ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ 𝐼∙ଶ˒˖˔ˍ, ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ 𝐼∙ଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͸ͲͲ ɫ. 

 𝐼∙ଶ = √𝐴௧ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ                                                                            .(5.19) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
 𝐼ଶʞʢʠʙ = 𝐼∙మ𝐾ʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ.                                                                         (5.20) 

 𝐼ଶʞʢʠʙ = Ͳ,ͳͷ𝐼ʜ = Ͳ,ͳͷ ∙ Ͷ,Ͳ͵͸ = Ͳ,͸Ͳͷ ˍʏ                                             (5.21) 
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ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ 𝐼∗ଶʞʢʠʙ = Ͳ,ͳͷ. 
ʓʝʞݐ  = ʹͲ/Ͳ,ͳͷଶ ≈ ͺͺͲ ɫ. 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ 𝐼ଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 
ʠʟݐ  = ଶ଴ሺ𝐼∙మሻమ.                                                                                                   (5.22) 

  ʏʗʝ = ʹͲ = ሺ𝐼∙ଶሻଶ ∙  ʠʟ.                                                                              (5.23)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.3. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
 
Ɍɚɛɥɢɰɚ 5.3 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

 
1,0 

 
0,6 

 
0,5 

 
0,4 

 
0,3 

 
0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 20 55 80 125 220 500 
 

 
Ɋɢɫɭɧɨɤ 5.3 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
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ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: ݐʛʗʜ = ʹͲ ɫ, ݐʛʏʙʠ = ͸ͲͲ ɫ.- ɞɨɱɤɪɬɢ  

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɂɧɬɟɝɪɚɥɶɧɵɣ 
ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ 𝐼ଶʝʡʠ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ 𝐼∗ଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ. 

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 ɄɁ ɧɚ 

ɲɢɧɚɯ ȼɇ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ ȼɅ; 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

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

ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
Ⱥ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ: 
             𝐼ଶɋ.З. ൑ 𝐼ଶଶ𝐾Ч

= ͳͳ,͵ ∙ (xd′′ + xȽ + ʹ ∙ xɌ) = ͳͳ,͵ ∙ ሺͲ,ʹʹ + Ͳ,ʹʹ + ʹ ∙ Ͳ,ͳͳሻ == ͳ,ͳ͸ о. е. ,                                                                                                                        ሺͷ.ʹͶሻ  
 

ɝɞɟ 𝑥ௗ′′  - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ;  𝑥Ƚ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ;  𝑥Ɍ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
 
Ȼ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɣ 220ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

 𝐼ଶʠ.ʖ. ൑ 𝐼 ˋːʑʜ ∙ˍ˕√య𝐾˚ ∙ ʹ = ͳͳʹͳ ʏ.                                                                       (5.25) 

 𝐼 ˋː∗Ʃ = 𝐼 ˊሺଶሻ = 𝐸𝑑′′ଶ∙ሺ𝑋𝑑′′+Хˎሻ + ʔʠଶ∙ሺХʠ+ Хˎ𝑛−భሻ. ,                                                         (5.26) 

 𝐼 ˋː∗Ʃ = 𝐼 ˊሺଶሻ = ଵ,ଵଷଶ∙ሺ଴,ଶଶ+଴,଴ହଵሻ + ଵଶ∙ሺଵ,ଶହ+బ,బఱభయ ሻ = ʹ,Ͷͺ ,  

 
ɝɞɟ 𝑋ௗ′′ − ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ; 
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 𝑋ʚ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
 𝐼 ˋːʒ∗ = 𝐼 ˋː∙Ʃ𝑁ˆеː+𝑁ˎ = ଶ,ସ଼ସ+ସ = Ͳ,͵ͳ ; 

Ɍɨɤ ɜ ɤɨɧɰɟ ɡɚɳɢɳɚɟɦɨɣ ɥɢɧɢɢ: 
 𝐼 ˋːʒʑʜ = 𝐼 ˋːʒ ∙ 𝐼ʑʜ = Ͳ,͵ͳ ∙ Ͳ,͵ͳ = Ͳ,Ͳͻ͹ ˍʏ,                                        (5.27) 
 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ: 
 𝐼ଶʠ.ʖ. ൑ ͳͳʹͳ ʏ  

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

ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ.  

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.9 Зɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 𝐼ଵʠʗʒʜ = ʙʜ∙𝐼ʜʙʑ = ଵ,଴ହ∙𝐼ʜ଴,ଽ଼ = ͳ,Ͳ͹𝐼ʜ,                                                                (5.28) 

 
ɝɞɟ ʙʜ = ͳ,Ͳͷ −ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
 ʙʑ = Ͳ,ͻͺ −ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 
 ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ,Ͳ ɫ. 

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

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
 𝐼ଵʠʗʒʜ = ଵ,଴଼∙𝐼ʜ଴,ଽ଼ = ͳ,ͳ𝐼ʜ.                                                                              (5.29) 
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ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ. 

ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.4. 
ɋɚɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 
Ɍɚɛɥɢɰɚ 5.4 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, 𝐼/𝐼ʜ 
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Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 
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Ɋɢɫɭɧɨɤ 5.4 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

 
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. 
Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
 𝐼ଵʝʡʠ = ଵ,ଶ∙𝐼ʜʝʛ଴,ଽ଼ = ͳ,ʹʹͶ𝐼ʜʝʛ.                                                                      (5.30) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
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𝑈ʠʟ = ଴,଺଼∙௎ʜʝʛ𝐾ʑ∙௡ʡ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼,଴ = ͸͸ ȼ.                                                           (5.31) 

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

ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.10 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
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. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1 ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 
ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ ȽЭɋ. 𝑍𝐼,ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

Ⱥ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ: 
 𝑍ଵ ൑ Ͳ,ͺ𝑍ʡ + ଴,௡଼ ∙ 𝑍ଵʚ′ = Ͳ,ͺ ∙ Ͷ͸,ͷ + ଴,ସ଼ ∙ ͷ,ͶͶ = ͵ͺ,͵ʹ Ɉɦ.                   (5.32) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 𝑍ଵˑ.е. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ + ଴,ସ଼ ∙ Ͳ,Ͳͷͳ = Ͳ,Ͳͻͺ.                                                   (5.33) 

 𝑍ଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 𝑍ଵ = 𝑍ଵˑ.е. ∙ 𝑍˄ = Ͳ,Ͳͻͺ ∙ ͳ,ͻͻ = Ͳ,ͳͻ Ɉɦ,                                                (5.34) 

 

ɝɞɟ     𝑍˄ = ௎మ˄ௌʒ = ଵଷ,଼మ଼଴,଺ = ͳ,ͻͻ. 

 
 ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɪɚɜɧɚ: 
 

 𝑍ଵʠ.ʖ. = 𝑍ଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳͻ ∙ లబబబఱభయ,8బ,భ = ͳ,͹Ͳ Ɉɦ.                                                  (5.35) 

 
 ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ 𝑍ଵ = ͳ,͹ Ɉɦ. 

Ɏɭɧɤɰɢɹ ∆𝑍ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

ɉɪɢɧɢɦɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɞɚɧɧɵɯ,  ɭɫɬɚɜɤɭ 50 Ɉɦ/ɫɟɤ. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ.  

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 𝑍ʜʏʒʟ = ௎ʜʝʛ√ଷ∙𝐼ʜʏʒʟ = ଵଷ଼଴଴√ଷ∙ସ଴ଷ଺ = ͳ,ͻ͹ Ɉɦ,                                                        (5.36) 

 
ɝɞɟ     𝐼ʜʏʒʟ − ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɚ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷ𝑈ʜ (ɛɟɡ ɭɱɟɬɚ ɧɚɫɵɳɟɧɢɹ): 
  

 𝐼 = ଶ−଴,ଽହ𝑋𝑑 = ଶ∙ଶ−଴.ଽହଵ,ଵ = ʹ,͹͹,                                                                    (5.37) 

  
ɝɞɟ    𝐼ʑ.ХХ − ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 
 𝑋ௗ − ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 
 
 ȼɫɥɟɞɫɬɜɢɟ ɧɚɫɵɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ 𝐼 =2,5                                                                 
 ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
  

 𝑍ʜʏʒʟ.˗ = ଴,ଽହ∙௎ʜ𝐼˗ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ɨ.ɟ.                                                          (5.38) 

 

 𝑐ݏ݋𝜑ː˃ˆ˓. ˗ = ௖௢௦𝜑ʜ଴,ଽହ∙𝐼˗ = ଴,଼ହ଴,ଽହ∙ଶ,ହ = Ͳ,͵͸.                                                     (5.39) 

 
 ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 𝜑ː˃ˆ˓. ˗ ≈ ͸ͻ. 
 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 

 𝑍ʠ.ʖ𝐼𝐼 = 𝑍ʜʏʒʟ.˗ʙʜ = ଴,ଷ଼ଵ,଴ହ = Ͳ,͵͸ ɨ.ɟ.                                                                (5.40) 

 
 𝑍ʠ.ʖ𝐼𝐼 = 𝑍ʠ.ʖ𝐼𝐼ˑ.е. ∙ 𝑍˄ = Ͳ,͵͸ ∙ ͳ,ͻͻ = Ͳ,͹ͳ Ɉɦ.                                          (5.41) 
 
 Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɧɚ ɪɟɥɟ: 
 

 𝑍ʠʟ 𝐼𝐼 = 𝑍ʠ.ʖ𝐼𝐼∙௡ʡ௡ʜ = ଴,଼ହ∙଺଴଴଴/ହଵଷ଼଴଴/ଵ଴଴ = ͸,ʹͶ Ɉɦ.                                                    (5.42) 

 
 ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ 𝑍𝐼𝐼 = ͸,ͷ Ɉɦ. 
 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 
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Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
 

ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: 𝑍ʠʛଵ = Ͳ,ʹͲͶ ɨ.ɟ., 𝑍ʠʛ𝐼𝐼 = Ͳ,͹ͺ ɨ.ɟ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 
ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 

ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
1 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ 
ɫɨ ɫɛɪɨɫɨɦ ȺɊɁ.  

ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.11 Зɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
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𝐼ʟ.ʠʗʒʜ. = ʙʜ∙𝐼ʜʝʛ.ʟ.ʙʑ = ଵ,଴ହ∙𝐼ʜʝʛ.ʟ.଴,ଽ଼ = ͳ,Ͳ͹𝐼ʜʝʛ.ʟ..                                       (5.43) 

 
ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
 𝐼ʟ.ʞʢʠʙ. = ଵ,ଵ∙𝐼ʜʝʛ.ʟ.଴,ଽ଼ = ͳ,ͳʹ𝐼ʜʝʛ.ʟ.                                                            (5.44) 

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.5, ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.6. 
 
Ɍɚɛɥɢɰɚ 5.5 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, 

I/Iɧ 

 
1,1 

 
1,15 

 
1,2 

 
1,25 

 
1,3 

 
1,4 

 
1,5 

 
2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

ɞɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 20 

 

 
Ɋɢɫɭɧɨɤ 5.6 –  ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 
Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
            𝐼ʟ.ʝʡʠ. = ଶ,ଵହ∙𝐼ʜʝʛ.ʟ.଴,ଽ଼ = ʹ,ͳͻ𝐼ʜʝʛ.ʟ.                                                                  (5.45) 
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6 Кɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 
 
Кɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
– ɡɞɚɧɢɟ ȽЭɋ ɪɭɫɥɨɜɨɝɨ ɬɢɩɚ; 
–ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɜɵɛɨɪ ɫɬɜɨɪɚ ɩɥɨɬɢɧɵ. 
 
6.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 
Кɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ, ɩɪɢɫɜɨɟɧ: II. 
Кɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ: II. [34]. ɉɨ 
ɨɛɴёɦɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɪɢɫɜɨɟɧ: I. ɉɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: III. 

ȼ ɤɨɧɟɱɧɨɦ ɫɱёɬɟ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ, ɜ 
ɧɚɲɟɦ ɫɥɭɱɚɟ ɷɬɨ ɩɟɪɜɵɣ ɤɥɚɫɫ. 

 
6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ  
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɵɯ ɩɨ 

ɮɨɪɦɭɥɚɦ: 
            ∇ʒʒʞ = ∇ʜʞʢ + hୱ,                                                                                                ሺ͸.ͳሻ 
 

ɝɞɟ    hୱ– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ: 
            hୱ = h୰୳୬ଵ% + ∆hୱୣ୲ + a,                                                                                        ሺ͸.ʹሻ 
 
ɝɞɟ     h୰୳୬ଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%; ∆hୱୣ୲– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  

ɚ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɚ = 0,8 ɦ. 
Эɥɟɦɟɧɬɵ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɢ ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɫɨɝɥɚɫɧɨ [32]. ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆hୱୣ୲ = k୵ ∙ Vଶ ∙ Lg ∙ d ∙ cosα ,                                                                                     ሺ͸.͵ሻ 
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ɝɞɟ     k୵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ 
ɜɟɬɪɚ, k୵ = ʹ,ͳ ∙ ͳͲ−଺; 

V=24 ɦ/ɫ– ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ; 
           L = ͷͲʹͶ ˏ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; α – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɝɨɫɩɨɞɫɬɜɭɸɳɢɯ ɜɟɬɪɨɜ α = Ͳ; d – ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɢ ɇɉɍ: 
 d = ∇ɇɉɍ − ∇ȾɇȺʹ = ͳ͹͹ − ͳ͵͹ʹ = ʹͲ ɦ.                                                          ሺ͸.Ͷሻ 

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɩɪɢ ɇɉɍ ɩɨ ɮɨɪɦɭɥɟ (6.3): 
              ∆hୱୣ୲ = ʹ,ͳ ∙ ͳͲ−଺ ∙ ʹͶଶ ∙ ͷͲʹͶͻ,ͺͳ ∙ ʹͶ = Ͳ,Ͳ͵͸ ɦ. 

 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ. 
ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ, ɜɡɹɬɵɟ ɢɡ [32]: 
             g ∙ LVଶ = ͻ,ͺͳ ∙ ͷͲʹͶʹͶଶ = ͺͷ,ͷ͸, 
             g ∙ tV = ͻ,ͺͳ ∙ ͸ ∙ ͸Ͳ ∙ ͸ͲʹͶ = ͺͺʹͻ, 
 

 ɝɞɟ     t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, t = 6 ɱ.           
Ⱦɚɥɟɟ ɩɨ ɝɪɚɮɢɤɭ [32] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ 

ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ d > Ͳ,ͷ ∙ λ̅ୢ) ɢ ɡɧɚɱɟɧɢɹɦ 
୥∙୲V   ɢ  

୥∙LVమ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ  ୥∙୦̅Vమ   ɢ  ୥∙T̅V . 

              g ∙ hVଶ = Ͳ,Ͳͺ,                                                                                                             ሺ͸.ͷሻ 

              g ∙ TV = ͳ,ͷ,                                                                                                                ሺ͸.͸ሻ 
              g ∙ hVଶ = Ͳ,Ͳͳ͹,                                                                                                           ሺ͸.͹ሻ 
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              g ∙ TV = Ͷ.                                                                                                                   ሺ͸.ͺሻ 
 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ 
ɜɨɥɧɵ T̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ: 
             h = Ͳ,Ͳͳ͹ ∙ Vଶg = Ͳ,Ͳͳ͹ ∙ ʹͶଶͻ,ͺͳ = Ͳ,ͻͻ ɦ,                                                            ሺ͸.ͻሻ 

             T = ͳ,ͷ ∙ Vg = ͳ,ͷ ∙ ʹͶͻ,ͺͳ = ͵,͸͹ c.                                                                         ሺ͸.ͳͲሻ 

 
ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
              λୢ = Tଶ ∙ gʹ ∙ π = ͵,͸͹ଶ ∙ ͻ,ͺͳʹ ∙ ͵,ͳͶ = ʹͳ,Ͳʹ ˏ.                                                            ሺ͸.ͳͳሻ 
 
ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ: 
             d > Ͳ,ͷ ∙ λୢ,                                                                                                             ሺ͸.ͳʹሻ 
 ʹͲ > ͳͲ,ͷͳ ˋ , ɬ.ɟ. ɭɫɥɨɜɢɟ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
             hଵ% = h̅ ∙ K୧,                                                                                                           ሺ͸.ͳ͵ሻ 
 

ɝɞɟ  K୧ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [34] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɡɧɚɱɟɧɢɹ ୥∙LVమ.  

ɉɪɢ K୧ = ʹ,ͳ ɩɨ ɮɨɪɦɭɥɟ (6.13): 
 hଵ% = ʹ,ͳ ∙ Ͳ,ͻͻ = ʹ,Ͳͻ ˏ.  

ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ 
ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɩɪɢ ɝɥɭɛɢɧɟ ɩɟɪɟɞ ɫɨɨɪɭɠɟɧɢɟɦ d ൒ ʹ ∙ hଵ%, ɨɩɪɟɞɟɥɢɦ ɩɨ 
ɮɨɪɦɭɥɟ: 

              h୰୳୬ଵ% = k୰ ∙ kp ∙ kୱp ∙ k୰୳୬ ∙ hଵ%,                                                                   ሺ͸.ͳͶሻ 
 

ɝɞɟ  k୰ ɢ kp – ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɤɨɧɫɬɪɭɤɰɢɹ ɤɪɟɩɥɟɧɢɹ ɨɬɤɨɫɨɜ – ɤɚɦɟɧɧɨɟ, 
ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɪɚɜɧɨ 1 [34]; 
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 kୱp – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [34] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 
ɢ  ɭɝɥɚ ɧɚɤɥɨɧɚ ɨɬɤɨɫɚ ɤ ɝɨɪɢɡɨɧɬɭ;  k୰୳୬ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [34] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ λୢ/hଵ%, ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ ɢ ɫtg φ. 

 k୰ = Ͳ,ͺ, kp = Ͳ,ͻ, kୱp = ͳ,ͷ. 
 

ɉɨ ɮɨɪɦɭɥɟ (6.14): 
 k୰୳୬ = ʹ,ʹ˒˓ˋ λୢ/hଵ% = ͻ,ͻ, 
             h୰୳୬ଵ% = ͳ ∙ Ͳ,ͻ ∙ Ͳ,ͻͷ ∙ ͳ,ͷ ∙ ʹ,Ͳͻ = ͸,ʹʹˏ. 

 
ɉɨ ɮɨɪɦɭɥɟ (6.2): 
             hୱ = ͸,ʹʹ + Ͳ,Ͳ͵͸ + Ͳ,ͺ = ͹,Ͳ͸ ˏ. 

 
ɉɨ ɮɨɪɦɭɥɟ (6.1): 
 ∇ʒʒʞ = ∇ʜʞʢ + hୱ = ͳ͹͹ + ͹,Ͳ͸ = ͳͺͶ,Ͳ͸ ˏ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ∇ʒʒʞ = ͳͺͶ,Ͳ͸ ˏ. 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸ 

ɛɨɥɶɲɭɸ ɢɡ ɞɜɭɯ: 
            ∇ʒʐ = ∇ʒʒʞ,                                                                                                           ሺ͸.ͳͷሻ 
            ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ʜ˔˕,                                                                                         ሺ͸.ͳ͸ሻ 

 
ɝɞɟ     ∇ʒʑ – ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; ʜ˔˕ – ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɪɚɫɫɱɢɬɚɧɨ ɜ 
ɫɥɟɞɭɸɳɢɯ ɩɭɧɤɬɚɯ.  
 

6.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ 

ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ 
ɝɪɚɧɢ, ɬɢɩɚ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɇȻ, ɪɚɡɦɟɪɨɜ ɢ ɬɢɩɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 
ɜ ɇȻ. 

Ɋɚɫɱёɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ 
ɹɜɥɹɟɬɫɹ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ – 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ: 
– Q=5800 ɦ3/ɫ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1 %;  
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– ɇɉɍ = 177,0 ɦ; 
– ɍɇȻmin = 137,47 ɦ. 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ: 
– Q=6500 ɦ3/ɫ ɩɪɢ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 
– Ɏɉɍ =178,0 ɦ; 
– ɍɇȻmax =146,9 ɦ. 
ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ, ɡɚɬɟɦ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɢɬ ɩɪɨɜɟɪɤɟ ɧɚ 
ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɜɫɟɦɢ ɩɪɨɩɭɫɤɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ. 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳɪ = ܳ௠௔௫ ∙ ሺ݊ − ͳሻ ∙ ܳˆ˃ = ͷͺͲͲ − ሺͶ − ͳሻ ∙ ʹ͵ͻ = ͷͲͺͳ  ˏଷ ˔⁄ ,       ሺ͸.ͳ͹ሻ         
 

ɝɞɟ  ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
            𝐵 = ܳɪݍв

= ͷͲͺͳͷ͸,ͺ͹ = ͵Ͳ,ͳ͵ ɦ ,                                                                               ሺ͸.ͳͺሻ 
 

ɝɞɟ  ݍв − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
вݍ  = ͳ,ʹͷ ∙ ɪݍ = ͳ,ʹͷ ∙ Ͷͷ,ͷ = ͷ͸,ͺ ɦଶ ɫ⁄ ,                                                     ሺ͸.ͳͻሻ              
        
ɝɞɟ   ݍɪ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
ɪݍ  = [𝑣ℎ] ∙ ℎНȻ = ͷ ∙ ͻ,ͳ = Ͷͷ,ͷ ɦଶ ɫ,                                                            ሺ͸.ʹͲሻ⁄               

 
ɝɞɟ  ℎНȻ = ɍНȻߘ − дɧаߘ = ͳͶ͸,ͻ − ͳ͵͹ = ͻ,ͳ ɦ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ Q = f(H) (ɪɢɫ. 1.1) ɩɪɢ ܳɨɫɧ.௠௔௫; 

   [𝑣ℎ] = ͷ ɦ ɫ⁄ −ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɢɡɜɟɫɬɧɹɤɚ. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 𝐵 ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 

ɪɹɞɭ [8], ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 
Ɉɤɪɭɝɥɹɟɦ 𝐵 ɞɨ 90 ɦɟɬɪɨɜ, ɩɪɢɧɢɦɚɟɦ ݊ = ͷ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɩɨ 18 ɦɟɬɪɨɜ. 
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6.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 

ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 

଴ଵܪ             = ሺ ܳ˓݉ ∙ 𝐵 ∙ √ʹ ∙ ݃ሻଶଷ = ( ͷͲͺͳͲ,Ͷͻ ∙ ͻͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͺ,͹͹ ˏ.                 ሺ͸.ʹͳሻ 
 

ɝɞɟ  ݉ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɦ ɜ 
ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɨɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Кɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ Ⱥ,  
m = 0,49 (ɪɢɫɭɧɨɤ 6.1.); 𝐵 - ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɛɟɡ ɛɵɤɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 6.1 - Ɉɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Кɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
଴ଶܪ            = ሺ ܳ˓݉ ∙ 𝜎˔ˉ ∙ 𝜎˒ ∙ 𝐵 ∙ √ʹ ∙ ݃ሻଶ/ଷ = ሺ ͷͲͺͳͲ,Ͷͻ ∙ Ͳ,ͻͷ ∙ ͳ ∙ ͻͲ ∙ √ʹ ∙ ͻ,ͺͳሻଶ/ଷ =  = ͻ,ͲͶͷ ˏ.                                                                                                                              ሺ͸.ʹʹሻ 
 

ɝɞɟ  𝜎ɫɠ −ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ;  
Кɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ɏɪɟɧɫɢɫɚ – Кɪɢɝɟɪɚ: 
            𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ଴ଵܾܪ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ͺ,͹͹ͳͺ = Ͳ,ͻͷ ,                                  ሺ͸.ʹ͵ሻ 
 

ɝɞɟ  ߝ −ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɵɤɨɜ 
ɜɨɞɨɫɥɢɜɚ (ɪɢɫɭɧɨɤ 6.2). 
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Ɋɢɫɭɧɨɤ 6.2 - Ɏɨɪɦɚ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ 

 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 

ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ଴ܸ: 
ܪ  = ଴ଶܪ − ߙ ∙  ଴ଶʹ݃ = ͻ,ͲͶ − ͳ,ͳ ∙ ͳ,͵ͷଶʹ ∙ ͻ,ͺͳ = ͺ,ͻͶ ˏ.                                       ሺ͸.ʹͶሻ 

 
ɝɞɟ  ଴ −ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ:  
         ଴ = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻ ∙ ሺ𝐵 + ሺ݊ − ͳሻߜʐሻ == ͷͲͺͳሺͳ͹͹ − ͳ͵͹ሻ ∙ ሺͻͲ + ሺͷ − ͳሻ ∙ ͵,ͷሻ = Ͳͳ,͵ͷ ˏ/˔,                    ሺ͸.ʹͷሻ 

 
ɝɞɟ  α − ɤɨɷɮɮɢɰɢɟɧɬ Кɨɪɢɨɥɢɫɚ, ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦ  α = ͳ,ͳ; 
ʐߜ           − ɬɨɥɳɢɧɚ ɛɵɤɚ, ɪɚɜɧɚɹ 3,5 ɦ. 

Ɉɩɪɟɞɟɥɢɦ ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ, ɫɨɝɥɚɫɧɨ [32]: 
˕˔ܪ  = ͻ ˏ. 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͳ͹͹,Ͳ − ͻ = ͳ͸ͺ ˏ.                               (6.26) 
 
6.2.5 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 

 

Ɛ = Ͳ,͹ 
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 ܳ˓.˒ˑ˅ = ܳ୫a୶ ˒ˑ˅ˈ˓ − ܳʒЭС ,                                                                                 ሺ͸.ʹ͹ሻ              
         
ɝɞɟ  ܳ୫a୶ ˒ˑ˅ˈ˓ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ. 
 ܳ˓.˒ˑ˅ = ͸ͷͲͲ − Ͷ ∙ ʹ͵ͻ,͹ = ͷͷͶͳ ˏଷ/˔. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ: 
଴ଵɩɨвܪ  = ቆ ܳ˓.˒ˑ˅݉𝐵√ʹ݃ቇଶ/ଷ = ( ͷͷͶͳͲ,Ͷͻ ∙ ͻͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͻ,͵ͳ ˏ.             ሺ͸.ʹͺሻ 
 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅଴ଶ˒ˑܪ              = ቆ ܳ˓ ˒ˑ˅݉ ∙ 𝜎˔ˉ ∙ 𝜎˒ ∙ 𝐵 ∙ √ʹ ∙ ݃ቇଶଷ = ( ͷͷͶͳͲ,Ͷͻ ∙ Ͳ,ͻͷ ∙ ͻͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ == ͻ,͸ ˏ,                                                                                                                             ሺ͸.ʹͻሻ 
            𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ܾ˅଴ଵ ˒ˑܪ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ͻ,͵ͳͳͺ = Ͳ,ͻͷ .                            ሺ͸.͵Ͳሻ 

 
ɇɚɣɞɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ ɞɥɹ 

ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ: 
 ݉˒ˑ˅ = ݉ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ˕˔ܪܪ − Ͳ,Ͳͷ ( [ଶ(˕˔ܪܪ == Ͳ,Ͷͻ ∙ ቆͲ,ͺͲͷ + Ͳ,ʹͶͷ ∙  ͹,Ͷ͵ͺ − Ͳ,Ͳͷ ∙ (͹,Ͷ͵ ͺ )ଶቇ == Ͳ,Ͷ͹ʹ.                                                                                                               ሺ͸.͵ͳሻ 
 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 

              ଴ܸ = ܳ˓.˒ˑ˅ሺߘʣʞʢ − ʓʜʏሻߘ ∙ ሺ𝐵 + ሺ݊ − ͳሻߜʐሻ == ͷͷͶͳሺͳ͹ͺ − ͳ͵͹ሻ ∙ ሺͻͲ + ሺͷ − ͳሻ ∙ ͵,ͷ = ͳ,ͶͶ ˏ/˔,                          ሺ͸.͵ʹሻ 
 

ɝɞɟ   ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɨɬɦɟɬɤɭ Ɏɉɍ – ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 138 ɦ, ɤɨɬɨɪɚɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɢɬɫɹ. 
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ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 

˅ˑ˒ܪ             = ˅଴ଶ ˒ˑܪ − ߙ ∙  ଴ ˒ˑ˅ଶʹ݃ = ͻ,͸ − ͳ,ͳ ∙ ͳ,ͶͶଶʹ ∙ ͻ,ͺͳ = ͻ,Ͷͺ ˏ.                      ሺ͸.͵͵ሻ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
            ∇ɎПɍɪ = ∇Ƚȼ + ɩɨвܪ = ͳ͸ͺ + ͻ,Ͷͺ = ͳ͹͹,ͷɦ < ͳ͹ͺɦ.                          ሺ͸.͵Ͷሻ 

 
Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ∇ʣʞʢ = ͳ͹ͺ ˏˈ˕˓ˑ˅. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.16): 
ʒʐߘ             = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͳ͸ͺ + ͳ,͸ ∙ ͻ = ͳͺʹ,Ͷ ˏ.                          

Ɍɚɤ ɤɚɤ ɨɬɦɟɬɤɚ  ∇ʒʒʞ =  ˏ , ˕ˑ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɜɫɟɝɨ 
ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɵɦ 184,06 ɦ. 

ȼɵɱɢɫɥɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 6.1. 

 
Ɍɚɛɥɢɰɚ 6.1 – Кɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͻ ˏ. 

                                                                                                                             Ⱦɥɢɧɵ ɜ ɦɟɬɪɚɯ  
 
 

y x y x y x y 

0 1,008 8 2,048 16 9,88       24 22,592 

0,8 0,288 8,8 2,568 16,8 10,952 24,8 24,104 

1,6 0,056 9,6 3,152 17,6 12,064 25,6 25,656 

2,4 0 10,4 3,8 18,4 13,224 26,4 27,24 

3,2 0,048 11,2 4,512 19,2 14,352 27,2 28,872 

4 0,216 12 5,288 20 15,68 28 30,544 

4,8 0,48 12,8 6,112 20,8 16,976 28,8 32,248 

5,6 0,8 13,6 6,984 21,6 18,312 29,6 33,992 

6,4 1,168 14,4 7,896 22,4 19,696 30,4 35,768 

7,2 1,584 15,2 8,864 23,2 21,2 31,2 37,584 
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6.3 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C (ɪɢɫɭɧɨɤ 6.3). Ƚɥɭɛɢɧɚ ɜ 
ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ 
ɛɶɟɮɨɜ ɢ ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 

Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
            ℎˍ˓ = √ ߙ ∙ ܳˑ˔ː.௠௔௫ଶ݃ ∙ ሺ𝐵 + ሻଶయ˄ߜ∑ = √ ͳ,ͳ ∙ ͷͲͺͳଶͻ,ͺͳ ∙ ሺͻͲ + ሺͷ − ͳሻ ∙ ͵,ͷሻଶయ = ͸,ͻ ˏ.          ሺ͸.͵ͷሻ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
             ଴ܶ = ∇ʜʞʢ − ∇ˇː˃ = ͳ͹͹ − ͳ͵͹ = ͶͲ ˏ.                                                    ሺ͸.͵͸ሻ 
 

 
Ɋɢɫɭɧɨɤ 6.3 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
               ξ𝑇బ = ଴ܶℎˍ˓ = ͶͲ͸,ͻ = ͷ,ͺ ˏ.                                                                              ሺ͸.͵͹ሻ 

 
ɉɨ ɝɪɚɮɢɤɭ [33] ɨɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀  - 

ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ𝑇బ, ɨɩɪɟɞɟɥɹɸ ξ˔ =Ͳ,͵͸ ɢ ξ˔`` = ʹ,ʹ . 
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Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = ξ௖ ∙ ℎɤɪ = Ͳ,͵͸ ∙ ͸,ͻ = ʹ,ͷ ɦ,                                                                ሺ͸.͵ͺሻ 

                        ℎ௖̀̀ = ξ௖`` ∙ ℎɤɪ = ʹ,ʹ ∙ ͸,ͻ = ͳͷ,ʹ ɦ.                                                                ሺ͸.͵ͻሻ 
                     

Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ˓=ͷͲͺͳ (ɦ3/ɫ), hɇȻ = 9,1 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 
ɨɬɨɝɧɚɧɧɵɣ (hc

’’> hɇȻ). 
Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 

ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɟɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. ȼ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ 
ɩɨɬɨɤɚ ɧɚɡɧɚɱɚɟɬɫɹ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ. 

 
6.4 ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫɜɨɛɨɞɧɨɣ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ. 

 
ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɨɱɤɚ: 
 ܽ = ℎʜʐ௠௔௫ + ʹ = ͻ,ͳ + ʹ = ͳͳ,ͳ ˏ,                                                      (6.40) 
 

ɝɞɟ     ℎʜʐ௠௔௫ = ͻ,ͳ ˏ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ = Ͳ,Ͳͳ%. 
 

Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 ∇ʜʝС = ∇ʓʜʏ + ܽ = ͳ͵͹ + ͳͳ,ͳ = ͳͶͺ,ͳ.                                             (6.41) 
 
ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼு = ∇ʜʞʢ − ∇ʜʝС = ͳ͹͹ − ͳͶͺ,ͳ = ʹͺ,ͻ ɦ.                                       (6.42) 
  
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ʜܸ = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼு = Ͳ,ͻͷ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ʹͺ,ͻ = ʹʹ,͸ʹ ˏ̝

,                         (6.43) 

 
ɝɞɟ     𝜑 − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, 𝜑 = Ͳ,ͻͷ. 
 

ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ℎː = ௤𝑉 = ଷଷ,ଶଶଶ,଺ଶ = ͳ,Ͷ͸ ɦ,                                                                            (6.44) 

 

ɝɞɟ     ݍ = 𝑄˓˃˔ч𝐵˒ˑˎː = ହ଴଼ଵ଼ଽ,ଷଷ = ͵͵,ʹ ˏయ̝. 
 



78 

 

ɑɢɫɥɨ Ɏɪɭɞɨ: 
ݎܨ  = 𝑉మ𝑔∙ℎʜ = ଶଶ,଺ଶమଽ,଼ଵ∙ଵ,ସ଺ = ͵ͷ,͹.                                                                       (6.45) 

 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
ܮ  = ௔ܭ ∙ ܼு ∙ 𝜑ଶ ∙ ߙʹ𝑖݊ݏ ∙ (ͳ + √ͳ + ቀ௓బ௓𝐻 − ͳቁ ∙ ଵ𝜑మ∙௦𝑖௡మ𝛼),                        (6.46) 

 
ɝɞɟ    ܭ௔ − Кɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ܭ௔ = Ͳ.ͻ; ߙ − ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ߙ = ͵ͷ. 

 ܼ଴ = ∇ʜʞʢ − ∇ʓʜʏ − ℎʜʐ = ͳ͹͹ − ͳ͵͹ − ͻ,ͳ = ͵Ͳ,ͻ ɦ.                     (6.47) 
 

ɉɨ ɮɨɪɦɭɥɟ (6.41): 
ܮ  = Ͳ,ͻ ∙ ʹͺ,ͻ ∙ Ͳ,ͻͷଶ ∙ ʹ𝑖݊ݏ ∙ ͵ͷ ∙ ቌͳ + √ͳ + (͵Ͳ,ͻʹͺ,ͻ − ͳ) ∙ ͳͳଶ ∙ 𝑖݊ଶ͵ͷቍݏ = ͵͵ ˏ.  
ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
 Ͳ,ͷ ∙ ሺ∇ʒʞ − ∇ʓʜʏሻ = Ͳ,ͷ ∙ ሺͳͺͶ − ͳ͵͹ሻ = ʹ͵,ͷ ɦ,                                (6.48) 
ܮ  > Ͳ,ͷ ∙ ሺ∇ʒʞ − ∇ʓʜʏሻ,                                                                           (6.49) 
 ͵͵ > ʹ͵,ͷ ˏ.  
 
ɍɫɥɨɜɢɟ ܮ > Ͳ,ͷ ∙ ሺ∇ʒʞ − ∇ʓʜʏሻ ɜɵɩɨɥɧɟɧɨ. 
Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ – ɹɦɚ: 
˓ܪ  = ݐ − ℎʜʐ,                                                                                              (6.50) 
 
d – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɩɪɢɧɢɦɚɟɬ d=0,5 ɦ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

˓ܪ  = ʹͳ,͹ − ͻ,ͳ = ͳʹ,͸ ɦ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ  ɪɚɡɦɵɜɚ: 
ଵܮ  = ܮ + ௧௧𝑔𝛼భ,                                                                                              (6.51) 
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ଵߙ݃ݐ           = ߙଶ݃ݐ√ + ଶ∙𝑔∙ሺ଴,ହ∙ℎː∙௖௢௦𝛼+௔−ℎʜʐሻ𝑉ʜమ∙௖௢௦మ𝛼 ,                                                     (6.52) 

 
ଵߙ݃ݐ  = ଶ͵ͷ݃ݐ√ + ଶ∙ଽ,଼ଵ∙ሺ଴,ହ∙ଵ,ସ଺∙௖௢௦ଷହ+ଵ଴,଴଻−ଽ,ଵଶଶ,଺ଶమ∙௖௢௦మଷହ = Ͳ,Ͷ͸,  
ଵܮ  = ͵͵ + ଶଵ,ଵ଻଴,ସ଺ = ͹ͻ ˏ.   
 
ɒɢɪɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
 ܾ = ʹ,ͷℎˍ˓ + ͵,͹(6.53)                                                                                    ,˓ܪ 
 ܾ = ʹ,ͷ ∙ ͸,ͻ + ͵,͹ ∙ ͳʹ,͸ = ͸͵,ͺ͹ ˏ.                                        

 
6.5 Кɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ (ɪɢɫɭɧɨɤ 6.4). 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 

 
 
 
 

 
 
 
 
 
 
 
 

 
Ɋɢɫɭɧɨɤ 6.4 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ. 
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Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 
ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ ɮɢɥɶɬɪɚɰɢɢ 
ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 

 𝐵௡ூ = ℎ√ߩ˄ߩ௪ ሺͳ − ݊ሻ + ݊ሺʹ − ݊ሻ − ଵߙ  ,                                                             ሺ͸.ͷͶሻ 
 

ɝɞɟ   ߙଵ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, 
ɩɪɢɧɢɦɚɟɦɵɣ 0,5; 

 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͳ͹͹ − ͳ͵ͷ = Ͷʹ ˏ.                                                      ሺ͸.ͷͷሻ
                             

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜ ɜ ɇȻ ɢ ɪɚɜɧɚ: 
 ∇˒ˑˇ = ∇ˇː˃ − ሺߜ˅ሻ = ͳ͵͹ − ʹ = ͳ͵ͷ ˏ,                                                     ሺ͸.ͷ͸ሻ

                             
ɝɞɟ     2- ɝɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ ɩɨɞɨɳɜɵ. 

ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 𝐵௡ூூ = ௡ℎ݂ߛ ቀߩ˄ߩ௪ + ݊ −  ଵቁ ,                                                                                      ሺ͸.ͷ͹ሻߙ

 
ɝɞɟ  ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1,25; 
      f – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ ɢɡɜɟɫɬɧɹɤɚ 
0,8. 

Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɟ n ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɦɢ ɜɵɱɢɫɥɟɧɢɹɦɢ ɩɭɬɟɦ 
ɩɪɢɪɚɜɧɢɜɚɧɢɹ 𝐵௡ூ  ɢ 𝐵௡ூூ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ȼ=36ɦ. 

 
6.6 Ɋɚɡɪɟɡ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ȼ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɫɬɨɹɧɧɵɟ (ɦɟɠ 

ɫɟɤɰɢɨɧɧɵɟ ɢ ɲɜɵ-ɧɚɞɪɟɡɵ) ɢ ɜɪɟɦɟɧɧɵɟ (ɫɬɪɨɢɬɟɥɶɧɵɟ) ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ 
ɲɜɵ. ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ 
ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɩɥɨɬɢɧɵ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ.  
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ɉɨ ɨɩɵɬɭ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɲɢɪɢɧɚ 
ɫɟɤɰɢɣ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 20ɦ.  

Ⱦɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ ɩɪɢɧɢɦɚɟɦ ɱɟɪɟɡ 21,5 ɦ. 
Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 0,5 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ   5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ 
ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ 0.1 ɫɦ. 
 

6.7 Ȼɵɤɢ 
 

ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 
ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ.  

ɋɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɞɥɹ ɡɚɬɜɨɪɨɜ ɲɢɪɢɧɨɣ 18 ɦ, ɬɨɥɳɢɧɚ ɛɵɤɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ (0,12÷0,16) ɲɢɪɢɧɵ ɡɚɬɜɨɪɚ ɥɢɛɨ ɛɨɥɶɲɟ. Ⱦɥɹ 
ɪɚɫɱёɬɧɨɣ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɚ ɬɨɥɳɢɧɚ ɛɵɤɚ ɫɨɫɬɚɜɥɹɟɬ (2,26-2,88) ɦ. ɋ ɭɱɟɬɨɦ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɡɚɩɚɫɚ ɧɚ ɪɚɡɪɟɡ, ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɛɵɤɚ ɪɚɜɧɨɣ 3,5 ɦ.   

ɒɢɪɢɧɚ ɢ ɞɥɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ 0.5 ɦ. ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ 
ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ 0,8 ɦ. Ⱦɥɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 1,5 ɦ. 

Ɍɨɥɳɢɧɚ ɛɵɤɚ ɦɟɠɞɭ ɩɚɡɚɦɢ 1,9 ɦ. 
 

6.8 ɍɫɬɨɢ 
 

ɍɫɬɨɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ, 
ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɨɞɨɫɥɢɜɭ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ, ɢ ɛɟɪɟɝɚ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ, 
ɫɛɪɚɫɵɜɚɟɦɨɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ; ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 
ɜɨɞɨɫɥɢɜɭ ɢ ɩɥɚɜɧɨɝɨ ɟɝɨ ɪɚɫɬɟɤɚɧɢɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɮɢɥɶɬɪɚɰɢɢ ɜ ɡɨɧɟ ɩɪɢɦɵɤɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɤ 
ɝɪɭɧɬɨɜɨɣ ɢɥɢ ɛɟɪɟɝɭ.  

ɍɫɬɪɚɢɜɚɟɦ ɪɚɡɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɨɢ, ɡɚɞɚɱɟɣ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɚ 
ɩɨɬɨɤɚ ɜ ɇȻ ɡɚ ɡɞɚɧɢɟɦ ȽЭɋ ɨɬ ɫɛɨɣɧɵɯ ɬɟɱɟɧɢɣ, ɢ ɭɫɬɪɚɢɜɚɟɦ ɫɨɩɪɹɝɚɸɳɢɣ 
ɭɫɬɨɣ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ. 
 

6.9 Эɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 

ȼ ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ ɧɟ ɜɨɡɦɨɠɧɚ ɡɚɛɢɜɤɚ ɲɩɭɧɬɚ. ɇɚ ɫɤɚɥɶɧɵɯ 
ɨɫɧɨɜɚɧɢɹɯ ɩɪɢɦɟɧɹɸɬ ɰɟɦɟɧɬɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ (ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɭɬɢ 
ɩɪɨɯɨɠɞɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ). 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
ˊߜ  = ˊܪ∆ ∙ ௖௥,௠ܬ௡ߛ ,                                                                                                         ሺ͸.ͷͺሻ 
 

ɝɞɟ     ∆ܪˊ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɚɫɱёɬɚ  ∆ܪˊ = ͳͻ,ͺ ሺˏሻ; 
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௖௥,௠ܬ  ௖௥,௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɩɪɢɧɢɦɚɟɦܬ = ͳͷ; 

ˊߜ  = ͳͻ,͹ ∙ ͳ,ʹͷͳͷ = ͳ,͸Ͷ ˏ. 
 

Ɂɚɝɥɭɛɥɟɧɢɟ ɡɚɜɟɫɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ: 
      ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ሺ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ሻ,                                                    ሺ͸.ͷͻሻ  

             ℎˊ˃˅ = Ͳ,ͷ ∙ ሺͳ͹͹ − ͳ͵͹,Ͷ͹ሻ = ͳͻ,ͺ ˏ. 
 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳͲሻ ∙ 𝐵௡,                                                                                       ሺ͸.͸Ͳሻ 

 ݈ଵ = Ͳ,ͳ ∙ ͵͸ = ͵,͸ˏ.                                                                                        
 

Ⱦɥɹ ɨɬɜɨɞɚ ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɜɨɞɵ, ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɧɚ ɫɨɨɪɭɠɟɧɢɟ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɜ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ ɩɨɞ ɩɨɞɨɲɜɨɣ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɞɪɟɧɚɠɢ.  

Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ ݀ = Ͳ,ʹ ሺˏሻ. 
Ɂɚɝɥɭɛɥɟɧɢɟ ɞɪɟɧɚɠɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ:  

 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ℎˊ˃˅,                                                                                      ሺ͸.͸ͳሻ 
             ℎˇ˓ = Ͳ,ͷ ∙ ͳͻ,ͺ = ͻ,ͻ ˏ. 
 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɜɟɫɵ ɞɨ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ: ݈ଶ = ͹ ˏ. 
 

6.10 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ  ɭɫɬɪɚɢɜɚɟɦ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ  ɫ ɲɚɝɨɦ 20 ɦ ɩɨ ɜɵɫɨɬɟ. 
 Ɉɞɧɭ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɩɪɨɟɤɬɢɪɭɟɦ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧ.  

 Ɋɚɡɦɟɪ ɫɦɨɬɪɨɜɨɣ ɝɚɥɟɪɟɢ ɩɪɢɧɢɦɚɟɦ 2∙3 ɦ. ȼ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɨɟɧɚ ɝɚɥɟɪɟɹ 
(ɫɨɜɦɟɳɟɧɧɚɹ ɩɪɨɟɡɞɧɚɹ ɢ ɛɭɪɨɜɚɹ) ɪɚɡɦɟɪɨɦ 3∙4, ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɞɪɟɧɚɠɚ ɢ 
ɛɭɪɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. 
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6.11 ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ  
 

ɉɨɞɡɟɦɧɵɣ ɤɨɧɬɭɪ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɫɨɫɬɨɢɬ ɢɡ ɝɥɭɛɨɤɨɣ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɫɤɜɚɠɢɧɧɨɝɨ ɞɪɟɧɚɠɚ ɡɚ ɧɟɣ ɢɥɢ ɜ ɫɥɭɱɚɟ ɫɥɚɛɨ 
ɬɪɟɳɢɧɨɜɚɬɨɣ ɫɤɚɥɵ ɬɨɥɶɤɨ ɢɡ ɞɪɟɧɚɠɚ. 

ɇɚ ɪɢɫɭɧɤɟ 6.5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɜɟɞɟɧɧɵɟ ɤ ɞɟɣɫɬɜɭɸɳɟɦɭ ɧɚɩɨɪɭ ܪௗ 
ɡɧɚɱɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ܪ௔௦  ɢ ɞɪɟɧɚɠɚ ܪௗ௥  ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ, ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ 
ɢ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

 
 

Ɋɢɫɭɧɨɤ 6.5 – ɇɚɝɪɭɡɤɢ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ 
 

Эɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɩɨɤɚɡɚɧɵ ɧɚ ɱɟɪɬɟɠɟ 2. 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ (6.58):   

ܪ  = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ͳ͹͹ − ͳ͵͹,Ͷ͹ = ͵ͻ,ͷ͵ ˏ.                                  ሺ͸.͸ʹሻ          
      

Ɉɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɹ ɨɬɧɨɲɟɧɢɣ 
ு𝑎ೞு𝑑  =0,4; 

ு𝑑ೝு𝑑  =0,2 (ɞɥɹ I ɤɥɚɫɫɚ 

ɫɨɨɪɭɠɟɧɢɣ).  
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ɇɚɩɨɪ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɰɟɦ. ɡɚɜɟɫɭ: 
௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = ͵ͻ,ͷ͵ ∙ Ͳ,Ͷ = ͳ͸,ͺ ˏ.                                                        ሺ͸.͸͵ሻ              
 

ɇɚɩɨɪ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɞɪɟɧɚɠ: 
ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = ͵ͻ,ͷ͵ ∙ Ͳ,ʹ = ͺ,Ͷ ˏ.                                                          ሺ͸.͸Ͷሻ              

 
Эɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɩɨɤɚɡɚɧɵ ɧɚ ɱɟɪɬɟɠɟ 2. 
 
6.12 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɨɬɞɟɥɶɧɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɨɜ. 

 
6.12.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad: 
 ܵ˒ˎ = ͹ͺͷ ˏଶ. 

 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:  
ˎ˒ܩ             = ܵ˒ˎ ∙ ܾ ∙ ˄ܾ + ˄ߜ = ͹ͺͷ ∙ ͳͺ ∙ ʹ,Ͷ ∙ ͻ,ͺͳͳͺ + ͵,ͷ = ͳͷͶ͹͵ ˍʜ/ˏ.                        ሺ͸.͸ͷሻ 

 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 

  ܵ˒ˎ = ʹͻͶ ˏଶ, 
˄ܩ             = ܵ˄ ∙ ˄ߜ ∙ ˄ܾ + ˄ߜ = ʹͻͶ ∙ ͵,ͷ ∙ ʹ,Ͷ ∙ ͻ,ͺͳͳͺ + ͵,ͷ = ͳͳʹ͸ ˍʜ/ˏ.                           ሺ͸.͸͸ሻ 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
            ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ ,                                                                                           ሺ͸.͸͹ሻ 

 
ɝɞɟ  ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 



85 

 

 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͳ͹ͺ − ͳ͸ͺ + Ͳ,ͷሻ ∙ ͳͺ = ͳͺͻ ˏଶ.       ሺ͸.͸ͺሻ 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͳͺͻ√ͳͺͻ ∙ ͻ,ͺͳ = ͳͶͲͳ ˍʜ. 

 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
            ܳɡ

ɪаɫч = ܳɡܾ + ˄ߜ = ͳͶͲͳͳͺ + ͵,ͷ = ͸ͷ ɤɇ/ɦ.                                                           ሺ͸.͸ͻሻ 
 

6.12.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 

Эɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 

ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
            ܶ˅ = ˅ ∙ ʜଶ˅ʹ = ͳͲ ∙ Ͷʹଶʹ = ͺͺʹͲ ɤɇ/ɦ,                                                             ሺ͸.͹Ͳሻ 

 
ɝɞɟ ʜ˅ = ∇ʜʞʢ − ∇˒ˑˇ. ʑʐ = ͳ͹͹ − ͳ͵ͷ = Ͷʹ ˏ. 
 
ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

               ܶː = ˅ ∙ ʹଶːܪ = ͳͲ ∙ ʹ,Ͷ͹ଶʹ = ʹͺ,Ͳͺ ɤɇ/ɦ,                                                         ሺ͸.͹ͳሻ 
 
ɝɞɟ ʜː = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ. ʑʐ = ͳ͵͹,Ͷ͹ − ͳ͵ͷ,ͲͲ = ʹ,Ͷ͹ ˏ. 

 
          6.12.3 Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɢ ɜɡɜɟɲɟɧɧɨɟ ɞɚɜɥɟɧɢɟ 

 
Эɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɥɨɫɤɨɣ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɫ ɜɵɫɨɬɨɣ ɪɚɜɧɨɣ ɞɚɜɥɟɧɢɸ ɫɬɨɥɛɚ ɜɨɞɵ ɨɬ 
ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɨɬɦɟɬɤɢ ɩɨɞɨɲɜɵ: 

˅ˊ˅݌              = ௪݌ ∙ ݃ ∙ ℎଵ ,                                                                                                 ሺ͸.͹ʹሻ 
 ˆˇˈ      ℎଵ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = ͳ͵͹,Ͷ͹ − ͳ͵ͷ = ʹ,Ͷ͹ ˏ. 

 
ɋɢɥɭ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

            ܹ˅ ˊ˅ = ܵэ˒ ∙ ݌ ∙ ݃ = ͳͲͺ,ͺ ∙  ͳͲͲͲ ∙ ͻ,ͺͳ = ͳͲ͸͹ ˍʜ,                                 ሺ͸.͹͵ሻ 
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ɝɞɟ    ܵэ˒ − ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ 
ɩɥɨɬɢɧɵ =108,8 ɦ2 (ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad). 

ȼ ɤɚɱɟɫɬɜɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɥɨɬɢɧɭ ɭɱɢɬɵɜɚɸɬ ɷɩɸɪɭ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ: 

             ˗ܹ = ܵэ˒ ∙ ݌ ∙ ݃ = ʹͷͲ ∙  ͳͲͲͲ ∙ ͻ,ͺͳ = ʹͶͷʹ,ͷ ˍʜ,                                   ሺ͸.͹Ͷሻ 
 

ɝɞɟ   ܵэ˒ −ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ 
ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ =250 ɦ2 (ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad). 
 

6.12.4 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ: 
 ܹ˅ ˑˎː = Ͳ,ͷߛ௪ℎଵ% ቆ𝜆̅ߨ + ℎ଴ʹቇ = Ͳ,ͷ ∙ ͳͲ ∙ ʹ,Ͳͻ ∙ (ʹͳ,Ͳʹ͵,ͳͶ + Ͳ,͸ͷʹ ) == ͹͵,Ͷ ˍʜ,                                                                                        ሺ͸.͹ͷሻ 

 
ɝɞɟ - ℎ଴ ɩɨ ɮɨɪɦɭɥɟ (6.76): 

 ℎ଴ = ℎଵ%ଶ𝜆̅ߨ = ͵,ͳͶ ∙ ʹ,Ͳͻଶʹͳ,Ͳʹ = Ͳ,͸ͷ ˏ.                                                             ሺ͸.͹͸ሻ 

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː: 

 ˖˔ = 𝜆ʹ̅ߨ − ͵ͅ ℎଵ% = ʹͳ,Ͳʹʹ ∙ ͵,ͳͶ − ͵ͅ ∙ ʹ,Ͳͻ = ʹ,ͷ͸ ˏ.                                     ሺ͸.͹͹ሻ 

 
6.12.5 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ.  

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɸ ɬɚɛɥɢɰɭ 6.2, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɭ ɜɫɟ ɧɚɝɪɭɡɤɢ, 
ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ [6]. 
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Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ  

 

ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɫɢɥɚ, ɤɇ ɩɥɟɱɨ, ɦ ɦɨɦɟɧɬ ,ɤɇ/ɦ 

Ɍɜ 1  8820 14,3 126420 

Ɍɧ 1  29,2 0,82 -23,9 

Gɩɥ 0,95  15473 3,83 -59261 

Gɛ 0,95  1126 5,8 -6531 

Wɜɡɜ 1  889,2 0 0 

Qɡ 0,95  65 12,44 -810 

Eɧ 1,2  22,06 4 105,88 

Wɜɨɥɧ 1  126 2,56 322 

Wɮ 1  2780 9,33 25937 

Eɝɩ 0,8  879 1,5 -1055 

N 
∑ M 61103 

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
             𝜎௨௬ = − ܾܰ + ͸ ∙ ∑ ଶܾܯ = − ͳʹͻͻͶ͵͸ + ͸ ∙ ͸ͳͳͲ͵͵͸ଶ = −ͻͲ,Ͳ͸ ˍʜ/ˏଶ ,         ሺ͸.͹ͺሻ 
 

ɝɞɟ  ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͳͲ ∙ Ͷʹ ∙ ͳ = −ͶʹͲ ˍʜˏଶ ,             ሺ͸.͹ͻሻ 

 
ɝɞɟ  ߛ௪ = ͳͲ ɤН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨– ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

 ݉௨ = ɫtan  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤߙ ଵ, ɝɞɟߙ
ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan ଵߙ = Ͳ. 

Кɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = ሺͳͲ ∙ Ͷʹ + ͹ͺሻ ∙ Ͳ = Ͳˍʜ/ˏଶ.                  ሺ͸.ͺͲሻ     

                                                                  
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
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           𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͻͶ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ Ͷʹ ∙ Ͳ == −ͻͲ,Ͳ͸ ˍʜ/ˏଶ.                                                                                      ሺ͸.ͺͳሻ 
 

Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
            𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ Ͷʹ = −ͶʹͲˍʜ/ˏଶ.                                                   ሺ͸.ͺʹሻ 
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɚɧɚɥɨɝɢɱɧɨ ɩɨ ɮɨɪɦɭɥɚɦ (6.78) -(6.82): 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
            𝜎௬௧ = − ܾܰ − ͸ ∙ ∑ ଶܾܯ = − ͳʹͻͻͶ͵͸ − ͸ ∙ ͸ͳͳͲ͵͵͸ଶ = −͸Ͷ͵,ͺ ˍʜ/ˏଶ. 
 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
            𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = −͸Ͷ͵,ͺ ∙ Ͳ,͹ͷଶ − ͳͲ ∙ ʹ,Ͷ͹ ∙ ሺͳ − Ͳ,͹ͷଶሻ= −͵͹͵ ˍʜ/ˏଶ, 
 

ɝɞɟ  ݉௧ = ɫtan ௗ௧ܪ  ;ଶ =53º– ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸߙ ଶ, ɝɞɟߙ   – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
Кɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 

          𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ = −ሺͳͲ ∙ ʹ,Ͷ͹ − ͸Ͷ͵,ͺሻ ∙ Ͳ,͹ͷ = Ͷ͸Ͷ ˍʜ/ˏଶ. 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɟ: 
            𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = −͸Ͷ͵ ∙ ሺͳ + Ͳ,͹ͷଶሻ +            +ͳͲ ∙ ʹ,Ͷ͹ ∙ Ͳ,͹ͷଶ = −ͻͻʹ ˍʜ/ˏଶ, 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ʹ,Ͷ͹ = −ʹͶ,͹ ˍʜ/ˏଶ. 
 
ȼɫɟ ɧɚɣɞɟɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.3. 
 

Ɍɚɛɥɢɰɚ 6.4 – Кɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɩɪɹɠɟɧɢɟ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɧɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬, ˍʜ/ˏଶ -94,06 -643 𝜎௫, ˍʜ/ˏଶ -420 -372 𝜏௫௬, ˍʜ/ˏଶ -0 464 𝜎ଵ, ˍʜ/ˏଶ -94,06 -24,7 𝜎ଷ, ˍʜ/ˏଶ -420 -92 
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6.13 Кɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ   ∙ ௟௖ߛ ∙ 𝜎ଷ ൑ ௖ௗߛ ∙ ܴ௕ ,                                                                                        ሺ͸.ͺ͵ሻ 

                 
 

ɝɞɟ  ߛ௡ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ߛ௟௖ = ͳ; 

௖ௗߛ ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵߛ   = ͳ; 
             ܴ௕ ൒ ͳ,ʹͷ ∙ ͳ ∙ ͻͻʹͳ = ͳʹͶͲ ˍʜ/ˏଶ .                                                               ሺ͸.ͺͶሻ 
 

ɂɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ=3,5 ɫ 
ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ  ܴ௕ = ʹͳͲͲ ˍʜ/ˏଶ, 

 ʹͳͲͲ ˍʜ/ˏଶ  ൒ ͳͳ͵Ͷ ˍʜ/ˏଶ. 
 

ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ ,                                                  

        −͹ͺ,Ͳ͸ ˍʜ/ˏଶ < Ͳ. - ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹ ∙ ௪ߛ ∙  ௗ௨.                                                                                            ሺ͸.ͺͷሻܪ
 

      ɉɪɨɜɟɪɤɚ: 
 ͻͶ,Ͳ͸ ˍʜ/ˏଶ ൒ ͺͶ ˍʜ/ˏଶ.  

 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 
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6.14 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. 

ȼ ɪɚɫɱɟɬɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɞɟɣɫɬɜɭɸɳɟɟ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɫ ɇȻ: 

ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
               ܶː = ˅ ∙ ʹଶːܪ = ͳͲ ∙ ʹ,ʹͺଶʹ = ʹ͸ ˍʜˏ ,                                                                 ሺ͸.ͺ͸ሻ 

            ʜː = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ. ʜʐ = ͳͲͲ,ʹͺ − ͻͺ = ʹ,ʹͺ ˏ. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.5. 
 
Ɍɚɛɥɢɰɚ 6.5 – Кɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ       

 

ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɫɢɥɚ, ɤɇ 

Ɍɜ 1  9245 

Ɍɧ 1  57,8 

Gɩɥ 0,95  12053 

Gɛ 0,95  3282 

Wɜɡɜ 1  1067 

Qɡ 0,95  47.5 

Eɧ 1,2  22,06 

Wɜɨɥɧ 1  27 

ȿɝɩ 0,8  879 

Wɮ 1  2452,5 

 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
  ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒  ௡,                                                                                                            ሺ͸.ͺ͹ሻߛ
 ܴ = ɩɥܩ) + Ȼܩ − вܹɡв − фܹ + ܳɡ) ∙ tan 𝜑 + ܿ ∙ 𝜔 == ሺͳͳͶͷͲ + ͵ͳͳ͹ − ʹͶͷʹ + Ͷͷ − ͳͲ͸͹ሻ ∙ Ͳ,ͺ + ͳͲͲ ∙ ͵ʹ == ͳʹͲ͹Ͷ ˍʜ/ˏ,                                                                              ሺ͸.ͺͺሻ 
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ɝɞɟ  ݊ܽݐ𝜑 = Ͳ,ͺ– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɞɢɨɪɢɬ); 

  ܿ = ͳͲͲ ɤɇ/ɦଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɞɢɨɪɢɬɚ; 
  𝜔 = 𝐵ɩ ∙ ͳ = ͵ʹ ɦଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 

ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
ܨ  = вܶ − ɧܶ + вܹɨɥ + ɡܹ = ͻʹͶͷ − ͷͺ + ʹ͹ + ʹ͸,ͷ − ͹Ͳ͵= ͺͷ͵ͺ ɤɇ/ɦ .                                                                                ሺ͸.ͺͻሻ 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ ɩɨ ɮɨɪɦɭɥɟ (6.87): 
 ͳʹͲ͹Ͷ ∙ Ͳ,ͻͷͺͷ͵ͺ ∙ ͳ ൒ ͳ,ʹ, 

 ͳ,͵Ͷ ൒ ͳ,ʹ . 
 
ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɢ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɡɧɚɱɟɧɢɣ 

ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 
ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ 
ɷɤɨɧɨɦɢɱɧɵɦ. Ɂɚɩɚɫ ɩɨ ɧɚɞёɠɧɨɫɬɢ ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟё ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ 
ɧɚɞɟɠɧɨɫɬɶ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ.  
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7 ɉɨɠɚɪɧɚя ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨхɪɚɧɚ ɬɪɭɞɚ, ɬɟхɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɦɟɪɨɩɪɢяɬɢя ɩɨ ɨхɪɚɧɟ ɩɪɢɪɨɞɵ 

 
7.1 Бɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟхɧɢчɟɫɤɢх ɫɨɨɪɭɠɟɧɢɣ 
 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Чɚɪɫɤɨɣ ȽЭɋ ɹɜɥɹɟɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ 
ɧɚ ȽЭɋ (ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ) ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ 
ɪɟɝɢɨɧɚ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ 
ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ Чɚɪɫɤɨɣ ȽЭɋ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ Фɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ 
«Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». Ɍɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ «Ɉ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, 
ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊФ. Ⱦɚɧɧɨɟ 
ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɣ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Чɚɪɫɤɨɣ 
ȽЭɋ ɨɫɧɚɳɚɟɦ ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ 
ɧɚɩɪɹɠɟɧɧɨ–ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɩɟɪɟɦɟɳɟɧɢɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ, ɫɟɣɫɦɨɤɨɧɬɪɨɥɹ. ȼɜɨɞɢɦ ɜ ɫɨɫɬɚɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ ɤɨɬɨɪɨɝɨ – 
ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɄɂА ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ 
ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɟɥɢɱɢɧ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Фɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɫɨɛɫɬɜɟɧɧɢɤ 
ȽɌɋ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɞɟɤɥɚɪɚɰɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ 
ɞɨɤɭɦɟɧɬɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɫɜɟɞɟɧɢɹ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ȽɌɋ ɤɪɢɬɟɪɢɹɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 
7.2 Ɉхɪɚɧɚ ɬɪɭɞɚ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ 
ɨɧɢ ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ ɇɨɪɦɚɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, Ɍɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ, ɋɚɧɢɬɚɪɧɵɦ 
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ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, ɉɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, Ɍɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ ɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɉɪɚɜɢɥɚɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɊФ ɢ ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 

Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɤɚɤ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ ȽЭɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɩɪɢɟɦɚɦ ɪɚɛɨɬ, ɩɪɢɟɦɚɦ 
ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ 
ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

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

ɉɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ ȽЭɋ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɡɧɚɱɟɧɨ ɥɢɰɨ, 
ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ 
ɜɧɭɬɪɟɧɧɢɣ ɧɚɞɡɨɪ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚɞɡɨɪ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ  
ɩɟɪɫɨɧɚɥɨɦ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬ: ɋɈɌ ɢ ɉɄ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ 
ɩɨ ɈɌ, ɚ ɬɚɤɠɟ ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɥɚɫɬɹɯ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

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

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

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ȽЭɋ 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 
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ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
(ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) ȽЭɋ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ.  

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

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

– ɨɮɨɪɦɥɟɧɢɟ ɧɚɪɹɞɚ, ɪɚɫɩɨɪɹɠɟɧɢɹ ɢɥɢ ɩɟɪɟɱɧɹ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ 
ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ;  

– ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
 – ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ;  
– ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ;  
– ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 

ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɢ ȽɌɋ ȽЭɋ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ 
ɨɛɥɚɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ȼ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɱɚɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɚɩɨɪɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɡɦɨɜ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; ɩɨ 
ɪɚɫɱɢɫɬɤɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɨɪɚ; ɩɨ ɩɪɨɩɭɫɤɭ ɩɨɥɨɜɨɞɧɵɯ ɢ 
ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɱɟɪɟɡ ɫɨɨɪɭɠɟɧɢɹ; ɩɨ ɨɩɨɪɨɠɧɟɧɢɸ ɢ ɧɚɩɨɥɧɟɧɢɸ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɛɶɟɮɚ; ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ ɧɚɧɨɫɨɜ; ɧɚ ɜɫɟɯ 
ɨɛɴɟɤɬɚɯ ȽЭɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ; ɧɚ ɨɛɴɟɤɬɚɯ ȽЭɋ, ɜɵɩɨɥɧɹɟɦɵɯ 
ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ ɨɛɴɟɤɬɨɜ ȽЭɋ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

ɇɚ ȽЭɋ 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. 
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7.3 ɉɨɠɚɪɧɚя ɛɟɡɨɩɚɫɧɨɫɬɶ  
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Фɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ ɆЧɋ Ɋɨɫɫɢɢ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ȽЭɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ 
ɞɪɭɝɨɟ ɥɢɰɨ, ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ. 

 ȽЭɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 
ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ. 

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

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

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

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

 – ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽЭɋ; 

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

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

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

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

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

– ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 – ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ;  
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– ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

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

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

ɉɨɞɝɨɬɨɜɤɚ ɂɌɊ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ Чɚɪɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ:  

˗ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
˗ ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ, 

ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
˗ ɡɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ; 
 ˗ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
˗ ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ; 
 ˗ ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
ɉɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɤɨɧɤɪɟɬɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ "ɉɪɚɜɢɥɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ". 

ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ Чɚɪɫɤɭɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɸ, ɥɢɛɨ 
ɩɪɢɧɹɬɵɟ ɧɚ ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ.  

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

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

 
7.4 Ɉхɪɚɧɚ ɩɪɢɪɨɞɵ 
 
7.4.1 Ɉɛщɢɟ ɩɨɥɨɠɟɧɢя 
 
Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɲɚɹ ɪɚɡɥɢɱɧɵɟ ɩɪɨɛɥɟɦɵ ɭɱɚɫɬɧɢɤɨɜ 

ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɩɪɢɜɨɞɢɬ ɤ ɧɟɠɟɥɚɬɟɥɶɧɵɦ ɷɮɮɟɤɬɚɦ ɞɥɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɱɟɥɨɜɟɤɚ, ɤɨɬɨɪɵɟ ɧɟɪɟɞɤɨ ɫɬɚɧɨɜɹɬɫɹ ɩɪɢɱɢɧɨɣ 
ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɫɩɨɫɨɛɧɵɯ 
ɧɚɧɨɫɢɬɶ  ɦɚɬɟɪɢɚɥɶɧɵɟ, ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɫɨɰɢɚɥɶɧɵɟ ɭɳɟɪɛɵ. 
Эɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɧɨɫɢɬɫɹ ɤ ɰɟɧɬɪɚɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ȽЭɋ.  

Ɍɟɧɞɟɧɰɢɹ ɤ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɦɭ ɢ ɛɟɡɨɩɚɫɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɬɪɟɛɭɟɬ ɪɟɲɟɧɢɹ ɪɹɞɚ ɡɚɞɚɱ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ȽЭɋ ɫ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. Ⱦɥɹ Чɚɪɫɤɨɣ ȽЭɋ ɩɪɨɜɨɞɢɦ ɚɧɚɥɢɡ ɮɟɞɟɪɚɥɶɧɵɯ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɯ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ 
ɬɪɟɛɨɜɚɧɢɣ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɩɪɚɜɚ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɨɯɪɚɧɭ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɧɚ ɫɬɚɞɢɹɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɣ. 

ɉɪɚɜɨɜɨɣ ɨɫɧɨɜɨɣ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Чɚɪɫɤɨɣ ȽЭɋ ɧɚ ɪɟɤɟ Чɚɪɚ ɹɜɥɹɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɚɬɢɜɵ: 

  Фɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 10 ɹɧɜɚɪɹ 2002 ɝ. N 7–ФɁ (ɪɟɞ. ɨɬ 29.12.2015) 
«Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ»;  

  Фɟɞɟɪɚɥɶɧɵɣ Ɂɚɤɨɧ ɨɬ 24 ɚɩɪɟɥɹ 1995 ɝɨɞɚ N 52– ФɁ (ɪɟɞ. ɨɬ 
13.07.2015) «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ»;  

 ȼɨɞɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Фɟɞɟɪɚɰɢɢ ɨɬ 03 ɢɸɧɹ 2006 N 74-ФɁ (ɪɟɞ. 
ɨɬ 28.11.2015 ɫ ɢɡɦ. ɢ ɞɨɩ., ɜɫɬɭɩ. ȼ ɫɢɥɭ ɫ 01.01.2016); 

  Ʌɟɫɧɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Фɟɞɟɪɚɰɢɢ ɨɬ 4 ɞɟɤɚɛɪɹ 2006 № 200–ФɁ 
(ɪɟɞ. ɨɬ 01.05.2016); 

 Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Фɟɞɟɪɚɰɢɢ ɨɬ 25 ɨɤɬɹɛɪɹ 2001 ɝɨɞɚ        
N 136–ФɁ (ɪɟɞ. ɨɬ 23.05.2016); 

  Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊФ. 
 Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Чɚɪɫɤɨɣ ȽЭɋ ɨɬɧɨɫɹɬɫɹ:  
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 ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 
ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɢ ɩɪ.; 

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

  ɫɛɪɨɫɵ ȽЭɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢ 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. 
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8 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɯɧɢɤɨ- ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
 

8.1.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ 
 

Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɷɬɨ ɫɬɚɞɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɫɛɵɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ.  

Эɥɟɤɬɪɨɷɧɟɪɝɢɹ ɷɬɨ ɭɧɢɤɚɥɶɧɵɣ ɬɨɜɚɪ, ɬɚɤ ɤɚɤ ɨɧɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 
ɧɚɤɨɩɥɟɧɚ ɢ ɟё ɪɟɚɥɢɡɚɰɢɹ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɦɝɧɨɜɟɧɧɨ, ɩɨ ɦɟɪɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɪɵɧɨɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɬɚɤɢɟ 
ɫɨɫɬɚɜɥɹɸɳɢɟ ɤɚɤ: «Ɋɵɧɨɤ ɪɟɝɭɥɢɪɭɟɦɵɯ ɞɨɝɨɜɨɪɨɜ», «Ɋɵɧɨɤ ɧɚ ɫɭɬɤɢ 
ɜɩɟɪɟɞ» ɢ «Ȼɚɥɚɧɫɢɪɭɸɳɢɣ ɪɵɧɨɤ».  Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 
ɩɪɨɝɧɨɡɧɵɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1. 
 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Иɧɬɟɪɜɚɥɵ ɩɥɚɧɢɪɨɜɚɧɢɹ (ɝɨɞɵ) 
2019 ɝ. 2020 ɝ. 2021 ɝ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɇȼɬ 
316 316 316 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 

5600,00 5600,00 5600,00 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 
1325520,00 1325520,00 1325520,00 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 
1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ∙ɱ 
13255,20 13255,20 13255,20 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 
1312264,80 1312264,80 1312264,80 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

Ɋɭɛ./ Ɇȼɬ∙ɱ 
970,00 1007,00 1042,00 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇɥɧ.ɪɭɛ. 
106,07 110,12 113,94 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ Ɇɥɧ.ɪɭɛ. 16,18 16,79 17,38 
 
Ƚɪɚɮɢɤ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɞɟɣɫɬɜɢɹ 

ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
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Ɋɢɫɭɧɨɤ 8.1 – Ⱦɢɧɚɦɢɤɚ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ, ɦɥɧ. ɪɭɛ 

 
8.1.2 Тɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ȿɞɢɧɵɯ 

ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 - 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017ɝ. №9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 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 ɢ 
ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ 
ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ - 0,08%. 

Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ ȽЭɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
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Ɍɚɛɥɢɰɚ 8.2 – Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɚɜɤɚ 

(ɬɵɫ.ɪɭɛ/Ɇȼɬ) ȼɟɥɢɱɢɧɚ, ɦɥɧ.ɪɭɛ. 

ɎɈɌ 255,2 80,54 
ɉɪɨɱɢɟ 274,0 86,47 

Иɬɨɝɨ ɩɨ ȽЭɋ  167,01 
 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ.  
ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.3. 
 

Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ  
Эɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 

Ɉɬ 1-5 0,06 
Ɉɬ 6-15 0,09 
Ɉɬ 16-20 0,14 

Ɉɬ 20 0,2 
 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 
ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.4. 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿЭɋ» 
135380 ɪɭɛ. ɡɚ 1 

Ɇȼɬ 
42,7 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 

1,097 ɪɭɛ. ɡɚ 1 
Ɇȼɬ.ɱ 

2,99 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,318 ɪɭɛ. ɡɚ 1 
Ɇȼɬ.ɱ 

0,86 

Иɬɨɝɨ  46,5 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ.ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɑɚɪɚ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 2019-2022 ɝɨɞ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.5. 
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Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ,  

ɦɢɥɥɢɨɧɵ ɪɭɛɥɟɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2019 2020 2021 2022 

ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 154,56 154,56 154,56 154,56 
ɪɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 33,72 32,23 30,75 29,27 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 167,02 167,02 167,02 167,02 
ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
50,58 48,35 46,13 32,92 

ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 

43,99 45,77 46,59 46,59 

ɧɚɥɨɝ ɧɚ ɜɨɞɭ 3,70 9,83 13,11 13,11 
ɢɬɨɝɨ 419,84 425,53 427,39 414,19 

 
ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.2.  
 

 

Ɋɢɫɭɧɨɤ 8.2 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, % 
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8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ – ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɭɦɦ, ɧɟɞɨɩɨɥɭɱɟɧɧɵɯ 
ɰɟɧɬɪɚɥɶɧɵɦ ɢ ɦɟɫɬɧɵɦɢ ɛɸɞɠɟɬɚɦɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɫɬɚɧɨɜɥɟɧɢɹ ɧɚɥɨɝɨɜɵɯ 
ɥɶɝɨɬ ɢ ɩɪɟɮɟɪɟɧɰɢɣ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20% ɨɬ ɫɭɦɦɵ ɩɪɢɛɵɥɢ; 
 ɇȾɋ – 18% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34% ɨɬ ɜɟɥɢɱɢɧɵ ɮɨɧɞɚ ɨɩɥɚɬɵ 

ɬɪɭɞɚ; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2% ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɫɬɨɢɦɨɫɬɢ 

ɢɦɭɳɟɫɬɜɚ;  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɡɚ 1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. ɡɚ 1 Ɇȼɬ*ɱ ɩɪɨɢɡɜɟɞɟɧɧɨɣ ɢ 

ɨɬɩɭɳɟɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 

2020-2023 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 Ɇɢɥɥɢɨɧɵ ɪɭɛɥɟɣ 

ɇɚɥɨɝɢ 2020 2021 2022 2023 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 295,88 428,77 446,23 462,63 
ɇȾɋ 17,17 446,23 461,33 475,48 
ȼɡɧɨɫɵ ɜ 
ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ 

23,54 23,54 23,54 23,54 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ 410,54 969,11 998,27 1025,43 

 
ɋɬɪɭɤɬɭɪɚ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.3. 
 

 
Ɋɢɫɭɧɨɤ 8.3 – ɋɬɪɭɤɬɭɪɚ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ, % 

 

Н̌ло̐ ̦̌ 
п̛̬̼̍л̽
49%

НДˁ
48%

3В̦̚о̭̼ ̏ 
̭о̶̛̌л̦̼̽е 
̴о̦д̼ 2%

Н̌ло̐ ̦̌ 
̛̥уще̭т̏о 1%



  

104 
 

8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 

ɉɪɢɛɵɥɶ – ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɫɭɦɦɚɪɧɵɦɢ ɞɨɯɨɞɚɦɢ  ɢ 
ɡɚɬɪɚɬɚɦɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢɥɢ ɩɪɢɨɛɪɟɬɟɧɢɟ, ɯɪɚɧɟɧɢɟ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ, 
ɫɛɵɬ ɷɬɢɯ ɬɨɜɚɪɨɜ ɢ ɭɫɥɭɝ.  

Ɉɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɑɚɪɫɤɨɣ ȽЭɋ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ «Ɉɬɱɟɬ 
ɨ ɩɪɢɛɵɥɢ ɢ ɭɛɵɬɤɚɯ». ȼ ɨɬɱɟɬɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɜɚɥɨɜɚɹ ɩɪɢɛɵɥɶ, ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ, ɪɚɡɦɟɪɵ ɜɵɩɥɚɬ ɩɨ ɧɚɥɨɝɭ ɧɚ 
ɩɪɢɛɵɥɶ, ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 
Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 

Иɧɬɟɪɜɚɥɵ ɩɥɚɧɢɪɨɜɚɧɢɹ 

2020 2021 2022 2023 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ) ɦɥɧ. ɪɭɛ. 1908,29 2486,14 2569,94 2648,08 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɦɥɧ. ɪɭɛ. 425,53 427,39 414,19 412,52 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ) ɦɥɧ. ɪɭɛ. 1482,76 2058,75 2155,74 2235,55 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ 

ɦɥɧ. ɪɭɛ. 296,55 411,75 431,15 447,11 

NOPAT(ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ) ɦɥɧ. ɪɭɛ. 1186,21 1647,00 1724,59 1788,44 
ɋɩɪɚɜɨɱɧɨ: 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ  
 20 20 20 20 

 
Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.4 
 

 

Ɋɢɫɭɧɨɤ 8.4 – Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ. ɪɭɛ  
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8.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ ɱɢɫɬɵɣ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢ ɬ.ɞ. 
Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 

 «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɨɰɟɧɤɟ ɛɢɡɧɟɫ ɩɥɚɧɨɜ ɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ «ȿЭɋ Ɋɨɫɫɢɢ» ɨɬ 
07.02.2000 ɝ. № 54 ɧɚ ɨɫɧɨɜɚɧɢɢ ɡɚɤɥɸɱɟɧɢɹ ɝɥɚɜɧɨɣ ɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 
26.05.1999 ɝ. № 24-16-1/20-113  

 «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɨɰɟɧɤɟ ɛɢɡɧɟɫ ɩɥɚɧɨɜ ɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ ɩɟɪɟɞ ɌЭɈ ɢ ɌЭɈ» Ɇɨɫɤɜɚ 2008, 
ɭɬɜɟɪɠɞɟɧɧɵɦɢ  ɊȺɈ «ȿЭɋ Ɋɨɫɫɢɢ» 31.03.2008 № 155 ɢ ɝɥɚɜɧɨɣ ɷɤɫɩɟɪɬɢɡɵ 
Ɋɨɫɫɢɢ ɨɬ 26.05.1999 ɝ. № 24-16-1/20-113. 

 ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert ɮɢɪɦɵ ExpertSystem. Ⱦɥɹ ɰɟɥɟɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɩɪɟɞɩɨɫɵɥɤɢ: 

 ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɑɚɪɫɤɨɣ ȽЭɋ ɫɨɫɬɚɜɥɹɟɬ 20 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 Иɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ ɩɟɪɜɵɣ ɤɜɚɪɬɚɥ 2017 ɝɨɞɚ. 
 

8.3.2 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ – 
ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 8.8.  

 
Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɑɚɪɫɤɨɣ ȽЭɋ 

ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ 70 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 10048,8 
Иɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 3,58 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 34,21 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ∙ɱ 0,15 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 97704 
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8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. 

 Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱɟɬ 
ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9. 

 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ  
Ƚɨɞɵ 2019 2020 2021 2022 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 130,29 420,52 982,36 1011,52 
ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 40,98 346,42 911,65 944,21 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 89,17 73,95 70,56 67,17 

 
8.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

 
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ – ɷɬɨ ɨɰɟɧɤɚ 

ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɹ ɢɫɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
(ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɩɪɢɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɫɬɚɜɤɚ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɨɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɢ ɬ.ɞ.) ɧɚ ɟɝɨ ɤɨɧɟɱɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɵɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɫɩɨɥɶɡɭɟɬɫɹ IRR ɢɥɢ 
NPV. 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɝɥɚɜɧɨɟ – ɷɬɨ 
ɨɰɟɧɢɬɶ ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɹ ɤɚɠɞɨɝɨ (ɢɥɢ ɢɯ ɤɨɦɛɢɧɚɰɢɢ) ɢɡ 
ɢɫɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨɛɵ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɧɚɢɯɭɞɲɟɟ ɪɚɡɜɢɬɢɟ ɫɢɬɭɚɰɢɢ ɜ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɦ ɩɪɨɟɤɬɟ. 

Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɭɱɢɬɵɜɚɸɬɫɹ ɩɪɢ ɫɪɚɜɧɟɧɢɢ 
ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵɯ ɢ ɧɟ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵɯ, ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɛɸɞɠɟɬɭ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɚɦ ɩɨ ɫɟɛɟ ɧɟ ɢɡɦɟɧɹɟɬ ɮɚɤɬɨɪɵ ɪɢɫɤɚ. 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɚ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 
Иɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɚɯ 8.6 – 8.8. 
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Ɋɢɫɭɧɨɤ 8.6 – Иɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ ɢɡɦɟɧɟɧɢɹ 

ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
 

 
Ɋɢɫɭɧɨɤ 8.7 – Иɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ ɢɡɦɟɧɟɧɢɹ 

ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 
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Ɋɢɫɭɧɨɤ 8.8 – Иɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ ɢɡɦɟɧɟɧɢɹ 
ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 
ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɜɥɢɹɟɬ ɧɚ 

ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɜɟɞɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ. 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɷɬɨ ɩɪɨɰɟɧɬɧɚɹ ɫɬɚɜɤɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ 

ɩɟɪɟɫɱёɬɚ ɛɭɞɭɳɢɯ ɩɨɬɨɤɨɜ ɞɨɯɨɞɨɜ ɜ ɟɞɢɧɭɸ ɜɟɥɢɱɢɧɭ ɬɟɤɭɳɟɣ ɫɬɨɢɦɨɫɬɢ.  
 

 
Ɋɢɫɭɧɨɤ 8.9 – Иɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ ɢɡɦɟɧɟɧɢɹ 

ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 
ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

ɭɦɟɧɶɲɚɟɬɫɹ ɱɢɫɬɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɫɬɨɢɦɨɫɬɶ. 
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9 Ɉɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɫɥɟ 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ 

  
9.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
 
ɋɬɚɧɞɚɪɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɚɜɢɥɚ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ (ȽЭɋ) ɧɚ ɫɬɚɞɢɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɪɟɝɭɥɢɪɭɟɬ ɨɬɧɨɲɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɪɨɰɟɫɫɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɪɨɜɨɞɢɦɵɯ ɫ 
ɰɟɥɶɸ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽЭɋ ɩɨɫɥɟ 
ɜɵɪɚɛɨɬɤɢ  ɫɪɨɤɚ ɫɥɭɠɛɵ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ 
ɧɨɪɦɚɬɢɜɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɧɚɫɬɨɹɳɟɝɨ ɋɬɚɧɞɚɪɬɚ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ 
ɜɢɞɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽЭɋ: 
- ɝɢɞɪɨɬɭɪɛɢɧɧɵɟ ɭɫɬɚɧɨɜɤɢ; 
- ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
- ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ. 

ɇɚɫɬɨɹɳɢɣ ɋɬɚɧɞɚɪɬ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ 
ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɢɦɢ ɤɨɦɩɚɧɢɹɦɢ (ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ) 
[ɞɚɥɟɟ – ɤɨɦɩɚɧɢɢ (ɨɪɝɚɧɢɡɚɰɢɢ)], ɨɪɝɚɧɢɡɭɸɳɢɦɢ ɩɪɨɰɟɫɫ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ: 
- ɩɪɨɟɤɬɧɵɦɢ, ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɦɢ, ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦɢ ɢ 

ɢɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ, ɩɪɢɜɥɟɤɚɟɦɵɦɢ ɧɚɡɜɚɧɧɵɦɢ ɜɵɲɟ ɤɨɦɩɚɧɢɹɦɢ 
(ɨɪɝɚɧɢɡɚɰɢɹɦɢ) ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ (ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɭɫɥɭɝ) ɫ ɰɟɥɶɸ 
ɨɛɨɫɧɨɜɚɧɢɹ ɩɪɚɜɨɦɟɪɧɨɫɬɢ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɥɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ɨɛɴɟɤɬɨɜ; 
- ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɢ ɢɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɦɢ 

ɩɨɫɬɚɜɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɷɥɟɦɟɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ), ɦɨɧɬɚɠ, ɧɚɥɚɞɤɭ, ɪɟɦɨɧɬ, 
ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɨɛɴɟɤɬɨɜ, ɜ ɥɸɛɨɣ ɮɨɪɦɟ ɩɪɢɜɥɟɤɚɟɦɵɦɢ ɤ ɭɱɚɫɬɢɸ ɜ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɢɧɹɬɵɯ ɪɟɲɟɧɢɣ ɩɨ ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ ɢɥɢ ɩɨ ɡɚɦɟɧɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɇɚɫɬɨɹɳɢɣ ɋɬɚɧɞɚɪɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɪɟɛɨɜɚɧɢɹ ɤ: 
- ɮɨɪɦɢɪɨɜɚɧɢɸ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɟɣɫɬɜɢɣ 

(ɩɪɨɰɟɞɭɪ), ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɞɥɟɧɢɟɦ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɫɪɨɤɚɦ ɧɚɱɚɥɚ ɢ ɨɤɨɧɱɚɧɢɹ  ɩɪɨɰɟɞɭɪ; 
- ɨɛɴɟɦɭ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɨ ɜɵɹɜɥɟɧɢɸ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ ɢ ɦɟɯɚɧɢɡɦɨɜ; 
- ɨɰɟɧɤɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɩɚɪɚɦɟɬɪɨɜ) 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɟɤɬɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɬɪɟɛɨɜɚɧɢɹɦ ɞɟɣɫɬɜɭɸɳɢɯ ɇɌȾ; 
- ɨɛɴɟɦɭ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɟɞɨɜɚɧɢɣ (ɢɫɩɵɬɚɧɢɣ) ɩɪɢ ɨɰɟɧɤɟ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɨɰɟɧɤɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ; 
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- ɤɪɢɬɟɪɢɹɦ (ɩɨɤɚɡɚɬɟɥɹɦ), ɨɩɪɟɞɟɥɹɸɳɢɦ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɞɥɟɧɢɹ 
ɫɪɨɤɚ ɫɥɭɠɛɵ; 
- ɬɟɯɧɢɱɟɫɤɨɣ ɢ ɪɚɫɩɨɪɹɞɢɬɟɥɶɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ ɨɮɨɪɦɥɟɧɢɹ 

ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɇɚɫɬɨɹɳɢɣ ɋɬɚɧɞɚɪɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɚɜɢɥɚ ɜ ɫɮɟɪɟ ɨɛɨɫɧɨɜɚɧɢɹ 

ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɢ ɧɟ ɪɟɝɭɥɢɪɭɟɬ ɜɨɩɪɨɫɵ ɩɪɢɧɹɬɢɹ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ ɜ ɤɨɦɩɚɧɢɹɯ (ɨɪɝɚɧɢɡɚɰɢɹɯ) ɜ ɱɚɫɬɢ, ɨɬɧɨɫɹɳɟɣɫɹ ɤ ɤɨɦɩɟɬɟɧɰɢɢ ɢɯ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɮɢɧɚɧɫɨɜɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 

ɇɚɫɬɨɹɳɢɣ ɋɬɚɧɞɚɪɬ ɞɨɥɠɟɧ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɩɟɪɟɫɦɨɬɪɚ ɫɪɨɤɚ 
ɩɨɥɟɡɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɧɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, 
ɦɨɞɟɪɧɢɡɚɰɢɢ, ɪɚɫɲɢɪɟɧɧɨɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ.  

Ɍɪɟɛɨɜɚɧɢɹ ɧɚɫɬɨɹɳɟɝɨ ɋɬɚɧɞɚɪɬɚ ɨɛɹɡɚɬɟɥɶɧɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ, ɩɪɢɫɨɟɞɢɧɢɜɲɢɦɢɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɋɬɚɧɞɚɪɬɭ ɜ 
ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɧɚ ɞɨɛɪɨɜɨɥɶɧɨɣ ɨɫɧɨɜɟ; ɜ ɢɧɵɯ ɫɥɭɱɚɹɯ ɫɨɛɥɸɞɟɧɢɟ 
ɬɪɟɛɨɜɚɧɢɣ ɧɚɫɬɨɹɳɟɝɨ ɋɬɚɧɞɚɪɬɚ ɞɪɭɝɢɦɢ ɫɭɛɴɟɤɬɚɦɢ ɯɨɡɹɣɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɜ ɞɨɝɨɜɨɪɟ (ɤɨɧɬɪɚɤɬɟ) ɦɟɠɞɭ 
ɡɚɤɚɡɱɢɤɨɦ – ɫɭɛɴɟɤɬɨɦ ɩɪɢɦɟɧɟɧɢɹ ɧɚɫɬɨɹɳɟɝɨ ɋɬɚɧɞɚɪɬɚ ɢ ɢɫɩɨɥɧɢɬɟɥɟɦ 
ɡɚɤɚɡɵɜɚɟɦɵɯ ɪɚɛɨɬ, ɭɫɥɭɝ, ɢɡɝɨɬɨɜɢɬɟɥɟɦ (ɩɨɫɬɚɜɳɢɤɨɦ ɩɪɨɞɭɤɰɢɢ). 

ɇɚɫɬɨɹɳɢɣ ɋɬɚɧɞɚɪɬ ɞɨɥɠɟɧ ɛɵɬɶ ɩɟɪɟɫɦɨɬɪɟɧ ɜ ɫɥɭɱɚɹɯ ɜɜɨɞɚ ɜ 
ɞɟɣɫɬɜɢɟ ɧɨɜɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ ɢ ɫɬɚɧɞɚɪɬɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɧɟ 
ɩɪɢɦɟɧɟɧɧɵɟ ɜ ɧɚɫɬɨɹɳɟɦ ɋɬɚɧɞɚɪɬɟ ɬɪɟɛɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɬɪɟɛɨɜɚɧɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɣ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ 
ɧɚɤɨɩɥɟɧɢɟɦ ɧɨɜɵɯ ɡɧɚɧɢɣ ɩɨ ɤɨɧɬɪɨɥɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
9.2 Цɟɥɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 

 
Ɉɛɟɫɩɟɱɟɧɢɟ ɧɚɞɟɠɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɵɩɨɥɧɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ, ɢɧɫɬɪɭɤɰɢɣ ɢ 
ɞɪɭɝɢɯ ɇɌȾ, ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ 
ɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ. 

ȼɵɹɜɥɟɧɢɟ ɜɨɡɦɨɠɧɵɯ ɞɟɮɟɤɬɨɜ (ɢ ɩɨɜɪɟɠɞɟɧɢɣ) ɜɨ ɜɫɟɯ ɷɥɟɦɟɧɬɚɯ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɰɟɧɤɚ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɫɥɟ ɞɥɢɬɟɥɶɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɟɩɟɧɢ ɢɡɧɨɫɚ ɢ ɨɫɬɚɬɨɱɧɨɝɨ ɪɟɫɭɪɫɚ ɟɝɨ 
ɨɫɧɨɜɧɵɯ ɫɢɫɬɟɦ ɢ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɭɡɥɨɜ, ɫɨɫɬɚɜɥɟɧɢɟ ɤɚɪɬɵ ɞɟɮɟɤɬɨɜ ɢ 
ɡɚɤɥɸɱɟɧɢɹ ɨ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ.  

Ɋɚɡɪɚɛɨɬɤɚ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɛɴɟɦɭ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɢ ɪɟɠɢɦɭ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɫɪɨɤɚ ɩɪɨɜɟɞɟɧɢɹ ɫɥɟɞɭɸɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ. 
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9.3 ɉɪɚɜɢɥɚ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
9.3.1 Тɪɟɛɨɜɚɧɢɹ ɤ ɫɪɨɤɭ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Cɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɌɈ 17330282.27.010.002-2008 ɩɨ ɞɨɫɬɢɠɟɧɢɢ ɫɪɨɤɚ 

ɫɥɭɠɛɵ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɫɬɚɧɞɚɪɬɚɯ, ɩɪɨɟɤɬɧɨɣ, ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɞɚɥɟɟ – ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ), 
ɞɚɥɶɧɟɣɲɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɨɰɟɧɤɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɨɫɬɚɬɨɱɧɨɝɨ ɪɟɫɭɪɫɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ.   

ɇɚɰɢɨɧɚɥɶɧɵɟ ɫɬɚɧɞɚɪɬɵ ɊɎ (ȽɈɋɌ) ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɬ ɜɨ ɜɪɟɦɟɧɢ ɫɪɨɤ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɨɥɧɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ȽɈɋɌ, ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɞɬɜɟɪɠɞɟɧɚ ɜ ɱɚɫɬɢ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ. 

ɇɚɫɬɨɹɳɢɣ ɋɬɚɧɞɚɪɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɫɪɨɤɢ ɫɥɭɠɛɵ, ɩɪɢ 
ɞɨɫɬɢɠɟɧɢɢ ɤɨɬɨɪɵɯ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɜɟɞɟɧɵ ɩɪɨɰɟɞɭɪɵ ɩɨ ɨɰɟɧɤɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɹɬɵ ɪɟɲɟɧɢɹ ɩɨ ɞɨɩɭɫɬɢɦɨɫɬɢ, 
ɩɚɪɚɦɟɬɪɚɦ ɢ ɭɫɥɨɜɢɹɦ ɟɝɨ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɥɢ ɩɨ ɩɪɟɤɪɚɳɟɧɢɸ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨɮɨɪɦɥɟɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ: 
- ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɞɨ 01.01.91 ɫɪɨɤ ɫɥɭɠɛɵ 30  ɥɟɬ, 

ɩɨɫɥɟ 01.01.91 – 40 ɥɟɬ; 
- ɞɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ – 40 ɥɟɬ; 
- ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɞɨ 01.01.2007 ɝ. – 25 ɥɟɬ. 

ɉɪɢɜɟɞɟɧɧɵɦɢ ɧɨɪɦɚɦɢ ɧɚɞɥɟɠɢɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɨɪɦ ɜ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

Ɋɟɲɟɧɢɟ ɨ ɩɪɨɞɥɟɧɢɢ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɨ ɩɪɟɤɪɚɳɟɧɢɢ 
ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɧɢɦɚɟɬ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɚɹ ɤɨɦɩɚɧɢɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɨɪɝɚɧɢɡɭɟɦɵɯ ɟɸ ɩɪɨɰɟɞɭɪ, ɩɪɨɜɨɞɢɦɵɯ ɩɨ ɢɡɥɨɠɟɧɧɵɦ ɧɢɠɟ ɩɪɚɜɢɥɚɦ ɫ 
ɩɪɢɜɥɟɱɟɧɢɟɦ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɩɪɨɟɤɬɧɨɣ (ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ) 
ɨɪɝɚɧɢɡɚɰɢɢ, ɨɪɝɚɧɢɡɚɰɢɢ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ.  

 
9.3.2 Фɨɪɦɢɪɨɜɚɧɢɟ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɟɣɫɬɜɢɣ, 

ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɞɥɟɧɢɟɦ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɟɣɫɬɜɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɞɥɟɧɢɟɦ ɫɪɨɤɚ ɫɥɭɠɛɵ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽЭɋ, ɩɪɢɤɚɡɨɦ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɡɞɚɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɪɚɛɨɱɢɟ ɨɪɝɚɧɵ – ɤɨɦɩɥɟɤɫɧɵɟ ɪɚɛɨɱɢɟ 
ɝɪɭɩɩɵ (ɄɊȽ) ɢ ɷɤɫɩɟɪɬɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɤɨɦɢɫɫɢɢ (ЭɌɄ). 

ɄɊȽ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɡɞɚɧɵ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɜɢɞɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɫɜɨɣ ɫɪɨɤ (ɝɢɞɪɨɬɭɪɛɢɧɚɦ, ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚɦ, 



112 
 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ).  
ɉɪɟɞɫɟɞɚɬɟɥɟɦ ɄɊȽ ɧɚɡɧɚɱɚɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ȽЭɋ. ȼ 

ɫɨɫɬɚɜ ɄɊȽ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɨɛɨɪɭɞɨɜɚɧɢɹ  ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ 
ɫɩɟɰɢɚɥɢɫɬɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ȽЭɋ ɢ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɟɣ 
ɤɨɦɩɚɧɢɢ.   

ɇɚ ɨɫɧɨɜɚɧɢɢ ɦɚɬɟɪɢɚɥɨɜ ɨɛɫɥɟɞɨɜɚɧɢɹ, ɜɵɩɨɥɧɟɧɧɨɝɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɉɪɨɝɪɚɦɦɨɣ, ɄɊȽ ɞɨɥɠɧɚ ɩɨɞɝɨɬɨɜɢɬɶ ɡɚɤɥɸɱɟɧɢɟ ɨ ɫɨɫɬɨɹɧɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɭɧɤɬɨɦ 7.1 ɧɚɫɬɨɹɳɟɝɨ ɋɬɚɧɞɚɪɬɚ ɢ ɩɪɨɟɤɬ 
ɪɟɲɟɧɢɹ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ.  

ЭɌɄ ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɫɩɟɰɢɚɥɢɫɬɨɜ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ, 
ɩɪɟɞɫɬɚɜɢɬɟɥɹ ȽЭɋ, ɢ (ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ) ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɧɚɞɡɨɪɧɵɯ ɨɪɝɚɧɨɜ, ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɫɢɫɬɟɦɧɨɝɨ 
ɨɩɟɪɚɬɨɪɚ, ɨɪɝɚɧɢɡɚɰɢɢ-ɢɡɝɨɬɨɜɢɬɟɥɹ, ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɪɨɰɟɞɭɪɚ ɩɨ 
ɨɮɨɪɦɥɟɧɢɸ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɭɧɤɬɨɦ 6.2 ɧɚɫɬɨɹɳɟɝɨ ɋɬɚɧɞɚɪɬɚ ɢ ɋɌɈ 
17330282.27.010.002-2008. 

Ɏɭɧɤɰɢɢ ɄɊȽ ɢ ЭɌɄ ɜ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɹɯ ɦɨɝɭɬ ɛɵɬɶ ɫɨɜɦɟɳɟɧɵ. 
  

9.4 Эɬɚɩɵ ɢ ɨɛɴɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɪɚɛɨɬ ɩɨ ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ɍɫɬɚɧɨɜɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ 

ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ.  
Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ. ɉɪɨɝɪɚɦɦɚ ɪɚɛɨɬ ɩɨ 

ɬɟɯɧɢɱɟɫɤɨɦɭ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɸ ɢ ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɧɚɫɬɨɹɳɟɝɨ ɋɬɚɧɞɚɪɬɚ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɫ ɭɱɟɬɨɦ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ ɫɩɟɰɢɮɢɤɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɧɤɪɟɬɧɵɯ ɜɢɞɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɉɪɨɝɪɚɦɦɚ ɪɚɛɨɬ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ: 
- ɫɛɨɪ, ɚɧɚɥɢɡ ɢ ɨɛɨɛɳɟɧɢɟ ɢɦɟɸɳɟɣɫɹ ɧɚ ɧɚɱɚɥɨ ɪɚɛɨɬ ɢɧɮɨɪɦɚɰɢɢ 

ɨ ɫɨɫɬɨɹɧɢɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɟɬ ɩɪɢ ɷɬɨɦ 
ɭɞɟɥɹɬɶ ɩɨɞɝɨɬɨɜɤɟ ɫɜɟɞɟɧɢɣ ɨɛ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɦ 
ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ. 
ȼ ɫɜɟɞɟɧɢɹɯ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɢɜɟɞɟɧɚ ɞɨɫɬɨɜɟɪɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɨɫɬɨɹɧɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɟɝɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɥɧɨɬɭ ɢ 
ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɟɫɟɬ ɬɟɯɧɢɱɟɫɤɢɣ ɪɭɤɨɜɨɞɢɬɟɥɶ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
- ɩɪɨɜɟɞɟɧɢɟ ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɦɟɬɨɞɢɤɚɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ 

ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɨɰɟɧɤɢ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɩɪɢ 
ɷɬɨɦ ɨɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧ ɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɌɈ 17330282.27.140.001-2006.  
- ɪɚɡɪɚɛɨɬɤɚ ɨɬɱɟɬɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɩɨɥɧɟɧɧɵɯ 

ɪɚɛɨɬ;  
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- ɪɚɡɪɚɛɨɬɤɚ ɩɥɚɧɚ ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɩɪɨɞɥɟɜɚɟɦɵɣ ɩɟɪɢɨɞ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ);  
- ɩɪɨɜɟɞɟɧɢɟ ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 

ɪɟɲɟɧɢɟɦ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɩɨɞɝɨɬɨɜɤɚ ɪɟɲɟɧɢɹ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ (ɫɪɨɤɚ 

ɩɨɥɟɡɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ) ɨɛɨɪɭɞɨɜɚɧɢɹ;  
- ɩɨɞɝɨɬɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɢɧɫɬɪɭɤɰɢɢ ɩɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ; 
- ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɧɚ ɩɪɨɞɥɟɜɚɟɦɵɣ ɩɟɪɢɨɞ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 

9.5 Тɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ  
 

Ʉɨɦɩɟɬɟɧɬɧɨɫɬɶ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɢɣ, ɩɪɨɜɨɞɹɳɢɯ 
ɫɩɟɰɢɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɞɨɥɠɧɚ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ Ɋ ИɋɈ/ɆЭɄ 17025.  

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ (ɷɤɫɩɟɪɬɧɵɦ) ɨɪɝɚɧɢɡɚɰɢɹɦ, 
ɩɪɢɝɥɚɲɚɟɦɵɦ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɨɰɟɧɤɟ ɫɨɫɬɨɹɧɢɹ ɢ ɧɟɨɛɯɨɞɢɦɵɦ 
ɢɫɩɵɬɚɧɢɹɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ Ɋ 
ИɋɈ 9001 ɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɚɥɢɱɢɟ ɭ ɧɢɯ: 
-  ɧɨɪɦɚɬɢɜɧɨ-ɪɚɡɪɟɲɢɬɟɥɶɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ 

(ɭɫɥɭɝ); 
-  ɞɨɤɭɦɟɧɬɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɯ ɫɮɟɪɭ ɢɯ ɞɟɹɬɟɥɶɧɨɫɬɢ; 
-  ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ; 
-  ɧɟɨɛɯɨɞɢɦɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɫɧɚɫɬɤɢ; 
-  ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɢ 

ɤɨɥɢɱɟɫɬɜɚ ɫɵɪɶɹ, ɦɚɬɟɪɢɚɥɨɜ, ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɢ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ; 
ɜɵɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɢɫɩɵɬɚɧɢɣ; ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɞɨɝɨɜɨɪɨɜ ɫɨ ɫɦɟɠɧɢɤɚɦɢ (ɫɭɛɩɨɞɪɹɞɱɢɤɚɦɢ); ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ ɢɥɢ 
ɞɪɭɝɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ; ɭɩɪɚɜɥɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɶɸ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ).  
-  

9.6 ɉɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 
 
9.6.1 Тɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ  

 
ɉɪɢ ɢɫɬɟɱɟɧɢɢ ɧɨɪɦɚɬɢɜɧɨɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɜ ɞɚɥɶɧɟɣɲɟɦ ɧɟ 

ɩɨɡɞɧɟɟ ɫɪɨɤɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɫɥɟɞɧɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ; 

ɉɨ ɩɪɟɞɩɢɫɚɧɢɸ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɧɚɞɡɨɪɚ ɩɨɫɥɟ 
ɚɜɚɪɢɣ, ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɞɚɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɦɢɫɫɢɟɣ 
ɷɧɟɪɝɨɨɛɴɟɤɬɚ, ɜɨɡɝɥɚɜɥɹɟɦɨɣ ɬɟɯɧɢɱɟɫɤɢɦ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɷɧɟɪɝɨɨɛɴɟɤɬɚ 
ɢɥɢ ɟɝɨ ɡɚɦɟɫɬɢɬɟɥɟɦ. ȼ ɤɨɦɢɫɫɢɸ ɜɤɥɸɱɚɸɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɢ ɢ ɫɩɟɰɢɚɥɢɫɬɵ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɷɧɟɪɝɨɨɛɴɟɤɬɚ, ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɫɥɭɠɛ ɭɩɪɚɜɥɟɧɢɹ 
ɈȺɈ «ɇɌЭɄ», ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɢ ɤɨɧɬɪɨɥɹ 
ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɫɩɟɰɢɚɥɢɫɬɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢ/ɢɥɢ 
ɞɪɭɝɢɯ ɫɥɭɠɛ ɈȺɈ «ɇɌЭɄ». 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɪɚɮɢɤɨɦ (ɉɪɢɥɨɠɟɧɢɟ 2), ɭɬɜɟɪɠɞɟɧɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ 
ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɈȺɈ «ɇɌЭɄ». ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɝɪɚɮɢɤɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ ɪɟɲɟɧɢɟ ɨ 
ɜɨɡɦɨɠɧɨɫɬɢ/ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɢɧɹɬɨ ɞɨ ɢɫɬɟɱɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɫɪɨɤɚ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ 
ɷɧɟɪɝɨɨɛɴɟɤɬɚ, ɤɨɧɬɪɨɥɶ ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɋɥɭɠɛɭ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɨɯɪɚɧɵ ɬɪɭɞɚ (ɋɉȻ ɢ ɈɌ) ɈȺɈ «ɇɌЭɄ». 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɧɟ ɡɚɦɟɧɹɟɬ ɩɥɚɧɨɜɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 
ɨɛɫɥɭɠɢɜɚɧɢɣ, ɪɟɦɨɧɬɨɜ, ɪɟɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɢ ɷɬɨɦ ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɤɚɩɢɬɚɥɶɧɵɦ 
ɪɟɦɨɧɬɨɦ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 
 

9.6.3 ɇɚɪɭɠɧɵɣ ɨɫɦɨɬɪ ɜɢɡɭɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ 
 

ȼɢɡɭɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɜɨɞɹɬ ɫ ɰɟɥɶɸ 
ɜɵɹɜɥɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɮɨɪɦɵ ɟɝɨ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ, ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɞɟɮɟɤɬɨɜ 
ɜ ɦɚɬɟɪɢɚɥɟ ɢ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɹɯ, ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ (ɬɪɟɳɢɧ, ɤɨɪɪɨɡɢɨɧɧɵɯ ɢ ɷɪɨɡɢɨɧɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ, 
ɞɟɮɨɪɦɚɰɢɣ ɢ ɩɪ.). 

ɉɨɜɟɪɯɧɨɫɬɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɟɪɟɞ ɤɨɧɬɪɨɥɟɦ ɨɱɢɳɚɸɬɫɹ ɨɬ 
ɡɚɝɪɹɡɧɟɧɢɣ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɩɪɨɜɟɞɟɧɢɸ ɤɨɧɬɪɨɥɹ. 

ɋɨɡɞɚɸɬɫɹ ɭɫɥɨɜɢɹ ɞɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɧɬɪɨɥɶɧɵɯ ɪɚɛɨɬ, 
ɜ ɬɨɦ ɱɢɫɥɟ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɨɝɪɚɠɞɟɧɢɹ, ɩɨɞɦɨɫɬɤɢ 
ɢɥɢ ɞɪɭɝɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɨɩɬɢɦɚɥɶɧɵɣ 
ɞɨɫɬɭɩ ɤ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ. 

ȼɢɡɭɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɹɬ ɧɟɜɨɨɪɭɠɟɧɧɵɦ ɝɥɚɡɨɦ ɢ (ɢɥɢ) ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɜɢɡɭɚɥɶɧɨ-ɨɩɬɢɱɟɫɤɢɯ ɩɪɢɛɨɪɨɜ. 

ȼɢɡɭɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ʉɚɪɬɚɦɢ 
(ɫɯɟɦɚɦɢ) ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɤɨɬɨɪɵɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɜ ɫɨɫɬɚɜɟ 
ɉɪɨɝɪɚɦɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ. ȼ ɤɚɪɬɚɯ (ɫɯɟɦɚɯ) 
ɭɤɚɡɵɜɚɸɬɫɹ ɦɟɫɬɨ ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɬɪɨɥɹ, ɫɯɟɦɵ ɤɨɧɬɪɨɥɹ, ɧɨɪɦɵ ɨɰɟɧɤɢ. 

ɉɪɢ ɜɢɡɭɚɥɶɧɨɦ ɤɨɧɬɪɨɥɟ ɩɪɨɢɡɜɨɞɢɬɫɹ: 
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- ɉɪɨɜɟɪɤɚ ɤɨɦɩɥɟɤɬɧɨɫɬɢ ɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɨɛɫɥɟɞɭɟɦɨɝɨ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 
- ɉɪɨɜɟɪɤɚ ɧɚɥɢɱɢɹ ɡɚɜɨɞɫɤɢɯ ɬɚɛɥɢɱɟɤ ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ. 
- ɋɨɨɬɜɟɬɫɬɜɢɟ ɮɚɤɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɟɤɬɧɵɦ. 
- ɉɪɨɜɟɪɤɚ ɫɨɫɬɨɹɧɢɹ ɡɚɩɨɪɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɛɥɨɤɢɪɨɜɨɤ. 
- Ɉɛɫɥɟɞɨɜɚɧɢɟ ɫɨɫɬɨɹɧɢɹ ɫɦɨɬɪɨɜɵɯ ɨɬɜɟɪɫɬɢɣ. 
- Ɉɰɟɧɤɚ ɫɬɟɩɟɧɢ ɢɡɧɨɫɚ, ɤɨɪɪɨɡɢɢ (ɪɚɫɫɥɨɟɧɢɹ) ɦɟɬɚɥɥɚ, ɨɰɟɧɤɚ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 
- ɉɪɨɜɟɪɤɚ ɤɚɱɟɫɬɜɚ ɫɨɟɞɢɧɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ (ɫɜɚɪɧɵɯ, ɛɨɥɬɨɜɵɯ, ɲɚɪɧɢɪɧɵɯ ɢ ɞɪ.). 
ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɪɢɡɧɚɤɨɜ ɧɚɥɢɱɢɹ ɬɪɟɳɢɧ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 

ɤɨɧɫɬɪɭɤɰɢɹɯ ɢɥɢ ɫɜɚɪɧɵɯ ɲɜɚɯ, ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɜɟɪɝɚɸɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɜɟɪɤɟ ɫ ɩɨɦɨɳɶɸ ɧɟɪɚɡɪɭɲɚɸɳɢɯ ɦɟɬɨɞɨɜ ɤɨɧɬɪɨɥɹ: 
- ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɤɨɧɬɪɨɥɶ (ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ 

ɜɧɭɬɪɟɧɧɢɯ ɩɥɨɫɤɨɫɬɧɵɯ (ɬɪɟɳɢɧɵ) ɢ ɨɛɴɟɦɧɵɯ ɞɟɮɟɤɬɨɜ, ɨɩɪɟɞɟɥɟɧɢɟ 
ɤɨɨɪɞɢɧɚɬ ɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɟɮɟɤɬɨɜ); 
- ɤɨɧɬɪɨɥɶ ɩɪɨɧɢɤɚɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ (ɨɩɪɟɞɟɥɟɧɢɟ ɧɚɥɢɱɢɹ 

ɬɪɟɳɢɧ, ɯɚɪɚɤɬɟɪɚ ɢɯ ɪɚɡɜɢɬɢɹ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɢ, ɨɩɪɟɞɟɥɟɧɢɟ 
ɧɟɝɟɪɦɟɬɢɱɧɵɯ ɦɟɫɬ ɨɛɨɪɭɞɨɜɚɧɢɹ); 
- ɬɟɩɥɨɜɢɡɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ (ɤɨɧɬɪɨɥɶ ɧɚɝɪɟɜɚ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ 

ɪɚɛɨɬɚɸɳɟɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɫɤɪɵɬɵɯ ɞɟɮɟɤɬɨɜ, ɜ ɬɨɦ 
ɱɢɫɥɟ – ɞɟɮɟɤɬɨɜ ɢɡɨɥɹɰɢɢ). 
-  

9.6.4 Иɫɩɵɬɚɧɢɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɮɚɤɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɜɨɞɫɤɢɦ, ɩɪɨɟɤɬɧɵɦ ɢɥɢ ɧɨɪɦɚɬɢɜɧɵɦ 
ɩɚɪɚɦɟɬɪɚɦ: 

 
Ɉɛɴɟɦ ɢɫɩɵɬɚɧɢɣ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɫɬɨɹɳɟɣ Иɧɫɬɪɭɤɰɢɟɣ. 
ȼ ɫɥɭɱɚɹɯ ɜɵɯɨɞɚ ɡɧɚɱɟɧɢɣ ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɩɚɪɚɦɟɬɪɨɜ 

ɡɚ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɟɞɟɥɵ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɩɪɢɱɢɧ ɷɬɨɝɨ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɛɨɥɟɟ ɩɨɥɧɨɣ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɰɟɥɨɦ ɢ (ɢɥɢ) ɟɝɨ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ, ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɢɫɩɵɬɚɧɢɣ ɢ ɢɡɦɟɪɟɧɢɣ, ɧɟ ɭɤɚɡɚɧɧɵɯ ɜ ɧɚɫɬɨɹɳɟɣ Иɧɫɬɪɭɤɰɢɢ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɜ ɩɪɨɰɟɫɫɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɢ ɢɡɦɟɪɟɧɢɣ ɜ ɩɚɫɩɨɪɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ 
ɛɵɬɶ ɡɚɧɟɫɟɧɵ ɩɪɢɱɢɧɵ, ɜɵɡɜɚɜɲɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɯ ɩɪɨɜɟɞɟɧɢɹ, ɢ 
ɪɟɡɭɥɶɬɚɬɵ ɷɬɢɯ ɢɫɩɵɬɚɧɢɣ ɢ ɢɡɦɟɪɟɧɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɢɫɩɵɬɚɧɢɣ ɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɡɪɟɲɚɟɬɫɹ ɧɟ ɜɧɨɫɢɬɶ ɜ ɩɚɫɩɨɪɬ, ɟɫɥɢ ɜ ɧɟɦ 
ɫɞɟɥɚɧɚ ɫɫɵɥɤɚ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɨɬɨɤɨɥɵ ɢ ɮɨɪɦɭɥɹɪɵ, ɤɨɬɨɪɵɟ ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɤɥɚɞɵɜɚɸɬɫɹ ɤ ɩɚɫɩɨɪɬɭ. 
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ɉɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɪɨɜɟɧɶ 
ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɊȾ 34.45-51.300-97 «Ɉɛɴɟɦ ɢ 
ɧɨɪɦɵ ɢɫɩɵɬɚɧɢɣ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ». Шɟɫɬɨɟ ɢɡɞɚɧɢɟ. ɊȺɈ «ȿЭɋ 
Ɋɨɫɫɢɢ». ɍɬɜɟɪɠɞɟɧɵ 08.05.1997, ɜɧɟɫɟɧɵ ɢɡɦɟɧɟɧɢɹ № 1, 2, ɭɬɜɟɪɠɞɟɧɧɵɟ 
10.01.2000 ɢ 22.08.2000. 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ, ɫɥɟɞɭɸɳɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 
- ɊȾ 34.45-51.300-97 «Ɉɛɴɟɦ ɢ ɧɨɪɦɵ ɢɫɩɵɬɚɧɢɣ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ»; 
- ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ; 
- ɞɨɤɭɦɟɧɬɚɰɢɹ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɡɧɚɱɟɧɢɣ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɢɧɢɦɚɸɬɫɹ ɡɧɚɱɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ ɨɤɨɧɱɚɧɢɢ ɩɨɫɥɟɞɧɟɝɨ ɪɟɦɨɧɬɚ 
(ɪɟɤɨɧɫɬɪɭɤɰɢɢ), ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɧɧɵɯ – ɡɧɚɱɟɧɢɹ, ɭɤɚɡɚɧɧɵɟ ɜ ɩɚɫɩɨɪɬɟ 
(ɩɪɨɬɨɤɨɥɟ) ɡɚɜɨɞɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɢɥɢ ɨɩɪɟɞɟɥɟɧɧɵɟ ɢɫɩɵɬɚɧɢɹɦɢ ɩɪɢ ɜɜɨɞɟ 
ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɞɚɧɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
- ɫɨɩɨɫɬɚɜɥɟɧɢɟɦ ɢɡɦɟɪɟɧɧɵɯ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɯ ɢɫɯɨɞɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɢ ɨɰɟɧɤɨɣ ɢɦɟɸɳɢɯ ɦɟɫɬɨ 
ɪɚɡɥɢɱɢɣ ɩɨ ɭɤɚɡɚɧɧɵɦ ɜ ɇɨɪɦɚɯ ɞɨɩɭɫɬɢɦɵɦ ɢɡɦɟɧɟɧɢɹɦ  
- ɩɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɜɫɟɯ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ, 

ɢɡɦɟɪɟɧɢɣ, ɨɫɦɨɬɪɨɜ. 
ȼɵɯɨɞ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɡɚ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɝɪɚɧɢɰɵ (ɩɪɟɞɟɥɶɧɵɟ 

ɡɧɚɱɟɧɢɹ) ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɩɪɢɡɧɚɤ ɧɚɥɢɱɢɹ ɞɟɮɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɩɪɢɜɟɫɬɢ ɤ ɨɬɤɚɡɭ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Иɫɩɵɬɚɧɢɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ 
ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

 
9.7 Тɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 
 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ  ɧɟɨɛɯɨɞɢɦɨ   ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

Ʌɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ, ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ 
ɜ ɈȺɈ «ɇɌЭɄ» ɩɨɪɹɞɤɟ. 
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9.8 Аɧɚɥɢɡ ɢ ɨɮɨɪɦɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 

 
Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ: 

- ɜɵɹɜɢɬɶ ɩɪɢɱɢɧɵ ɩɨɜɪɟɠɞɟɧɢɣ ɨɬɞɟɥɶɧɵɯ ɱɚɫɬɟɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, 
ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɫɤɨɪɨɫɬɶ ɢɯ ɢɡɧɨɫɚ ɢ ɨɩɪɟɞɟɥɢɬɶ ɨɫɬɚɬɨɱɧɵɣ ɪɟɫɭɪɫ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɰɟɥɨɦ; 
- ɨɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ  ɫɢɫɬɟɦɵ  

ɬɟɯɧɢɱɟɫɤɨɝɨ  ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 

ɩɟɪɫɩɟɤɬɢɜɟ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 
ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɨɞɧɨ ɢɡ ɪɟɲɟɧɢɣ: 
- ɩɪɨɞɨɥɠɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ; 
- ɩɪɨɞɨɥɠɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɚɪɚɦɟɬɪɨɜ; 
- ɪɟɦɨɧɬ;  
- ɞɨɪɚɛɨɬɤɚ (ɪɟɤɨɧɫɬɪɭɤɰɢɹ); 
- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨ ɢɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ; 
- ɜɵɜɨɞ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɋɟɲɟɧɢɟ ɤɨɦɢɫɫɢɢ ɩɨ ɩɪɨɜɟɞɟɧɧɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɸ ɨɮɨɪɦɥɹɟɬɫɹ ɜ ɜɢɞɟ Ⱥɤɬɚ (ɉɪɢɥɨɠɟɧɢɟ 4) ɢ ȼɟɞɨɦɨɫɬɢ 
ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ (ɉɪɢɥɨɠɟɧɢɟ 5). 

Ⱥɤɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ, ɩɨɞɩɢɫɚɧɧɵɣ ɱɥɟɧɚɦɢ 
ɤɨɦɢɫɫɢɢ, ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɦ ɞɚɥɶɧɟɣɲɭɸ 
ɷɤɫɩɥɭɚɬɚɰɢɸ   ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɬɱɟɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ (ɩɪɨɬɨɤɨɥɵ, ɨɬɱɟɬɵ, ɤɚɪɬɵ ɨɛɫɥɟɞɨɜɚɧɢɹ) ɩɪɢɥɚɝɚɸɬɫɹ 
ɤ Ⱥɤɬɭ ɢ ɯɪɚɧɹɬɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɈȺɈ «ɇɌЭɄ», ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɦ ɞɚɧɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ. 

ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɭɫɬɪɚɧɟɧɢɸ ɞɟɮɟɤɬɨɜ, ɜɵɹɜɥɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ, ɤ Ⱥɤɬɭ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɢɥɚɝɚɟɬɫɹ ɩɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ 
ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ 
ɩɪɨɞɥɟɜɚɟɦɵɣ ɩɟɪɢɨɞ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɪɟɚɥɢɡɚɰɢɸ ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ 
ɩɪɨɞɥɟɜɚɟɦɵɣ ɩɟɪɢɨɞ, ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ 
ɷɧɟɪɝɨɨɛɴɟɤɬɚ. 

ɉɟɪɢɨɞ, ɧɚ ɤɨɬɨɪɵɣ ɩɪɨɞɥɟɜɚɟɬɫɹ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ, ɧɟ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ ɧɨɪɦɚɬɢɜɧɵɣ ɩɟɪɢɨɞ ɦɟɠɞɭ 
ɤɚɩɢɬɚɥɶɧɵɦɢ ɪɟɦɨɧɬɚɦɢ. 
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Иɡɦɟɧɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɩɪɟɞɥɚɝɚɟɦɨɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɢ 
ɡɚɮɢɤɫɢɪɨɜɚɧɧɨɟ ɜ Ⱥɤɬɟ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ  ɛɟɡɨɩɚɫɧɨɣ  
ɷɤɫɩɥɭɚɬɚɰɢɢ,  ɞɨɥɠɧɨ  ɛɵɬɶ ɩɨɞɬɜɟɪɠɞɟɧɨ ɬɟɯɧɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ. 

ȿɫɥɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɨ,  
ɱɬɨ ɨɛɫɥɟɞɭɟɦɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ,  ɨɩɚɫɧɨɦ  ɞɥɹ  
ɞɚɥɶɧɟɣɲɟɣ  ɷɤɫɩɥɭɚɬɚɰɢɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ  ɩɨ ɧɚɡɧɚɱɟɧɢɸ  ɬɚɤɨɝɨ  
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɩɪɟɳɚɟɬɫɹ. 
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ɁАɄɅЮЧЕɇɂЕ 
 

ȼ ɪɚɛɨɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ, ɜɵɛɪɚɧɵ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ ɑɚɪɫɤɨɣ Ƚɗɋ, ɫ ɩɥɨɬɢɧɨɣ ɜɵɫɨɬɨɣ 47,06 ɦ ɧɚ ɪɟɤɟ ɑɚɪɚ, 
ɹɜɥɹɸɳɟɣɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɥɭɱɚɟɜ: 𝑄଴,ଵ% = ͷ͸00 м3/с , 𝑄଴,଴ଵ% = ͸ͷ00 м3/с. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɑɚɪɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ 
ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɜ ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɫɨɫɬɚɜɢɥɚ 316 Ɇȼɬ. ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɫɨɫɬɚɜɥɹɟɬ  14 км3. 
ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɚɜɢɥɚ 1,8 ɦɥɪɞ. ɤȼɬ·ɱ. 

ɇɚ ɜɬɨɪɨɦ 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 – 38,0 ɦ; 
ɪɚɫɱɟɬɧɵɣ  – 34,8 ɦ; 
ɦɢɧɢɦɚɥɶɧɵɣ  – 26,3 ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 1018 ɦ3/ɫ.  
Ȼɵɥɚ ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɬɢɩɚ  ПЛͶ0 − В − ͷ͸0. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ 

ɨɩɬɢɦɚɥɶɧɵɦ ɨɤɚɡɚɥɫɹ ɜɚɪɢɚɧɬ ɫ ɲɟɫɬɶɸ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ,  ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ 
ɤɨɥɟɫ 5,6 ɦ.  

Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 136,4 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ 990/255-44 
ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 82 Ɇȼɬ.  

Ⱦɚɥɟɟ ɛɵɥ ɜɵɛɪɚɧ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɢɩ Ɋɍ ɄɊɍɗ 220 ɤȼ, ɚ ɬɚɤɠɟ 
ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɩɪɢɧɹɬɚ ɫɯɟɦɚ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ – "ɞɜɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ 
ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ – 125000/220, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɌɆɇ-4000/15,75 ɍɏɅ-1.  

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɹɬɨ ɬɢɩɚ ɄɊɍɗ, ɬ.ɤ. ɷɬɨɬ ɜɚɪɢɚɧɬ 
ɢɦɟɟɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ. 

ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɩɪɢɧɹɬ ɷɥɟɝɚɡɨɜɵɣ ɤɨɦɩɥɟɤɫ ȼȽȽ 
-15-50/6300 ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ», ɜ ɤɚɱɟɫɬɜɟ ɹɱɟɟɤ ɄɊɍɗ 
ɛɵɥɢ ɜɵɛɪɚɧɵ ɹɱɟɣɤɢ əȽȽ-220 ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ ɈȺɈ 
«ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». 
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Ɂɚɬɟɦ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ 
ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ.  

ɑɚɪɫɤɨɣ Ƚɗɋ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɩɨ ɪɭɫɥɨɜɨɣ ɫɯɟɦɟ. 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɨɬɥɟɬɨɦ ɫɬɪɭɢ; 
– ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 36 ɦ; 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 135 ɦ;  
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ – 168 ɦ; 
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 5; 
– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 18 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 184,08 ɦ; 
ȼ ɷɬɨɦ ɠɟ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,32 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ.  Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɑɚɪɫɤɨɣ Ƚɗɋ ɨɬɜɟɱɚɟɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. 

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

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɭɞɟɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 15 ɤɨɩ/ɤȼɬɱ; 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 97704 ɪɭɛ/ɤȼɬ. 
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 5,8 ɥɟɬ. 
ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɑɚɪɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ 

ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 
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ɫɬɚɞɢɢ ɩɪɟɞɌɗɈ ɢ ɌɗɈ. – ȼɜɟɞ. 31.03.2008 – Ɇɨɫɤɜɚ : ɈȺɈ ɊȺɈ «ȿɗɋ 
Ɋɨɫɫɢɢ», 2008 – 58 ɫ. 

33. ȼɥɚɞɢɫɥɚɜɥɟɜ, Ʌ. Ⱥ. ȼɢɛɪɚɰɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɬɚɧɰɢɣ / Ʌ. Ⱥ. ȼɥɚɞɢɫɥɚɜɥɟɜ. 2-ɟ ɢɡɞ. ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. –  Ɇ. : ɗɧɟɪɝɢɹ, 1972.  – 
176 ɫ. 

34. «ɋɌɈ 17330282.27.140.010-2008. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ Ƚɗɋ ɢ ȽȺɗɋ. ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ. 
ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ» – ȼɜɟɞ. 30.07.2008. – Ɇɨɫɤɜɚ : ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 
2008. – 46 ɫ. 

35. ȽɈɋɌ ɂɋɈ 10816-1-97 ȼɢɛɪɚɰɢɹ. Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɦɚɲɢɧɵ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ ɜɢɛɪɚɰɢɢ ɧɚ ɧɟ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɹɯ. ɑ.1. Ɉɛɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ. – ȼɜɟɞ. 01.07.1999. – Ɇɨɫɤɜɚ : Ƚɨɫɫɬɚɧɞɚɪɬ Ɋɨɫɫɢɢ, 1997. – 24 ɫ. 
         36. ȽɈɋɌ 26044-83 ȼɢɛɪɚɰɢɹ. Ⱥɩɩɚɪɚɬɭɪɚ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɝɢɞɪɨɬɭɪɛɢɧɧɵɯ ɚɝɪɟɝɚɬɨɜ. 
Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. – ȼɜɟɞ. 01.01.1990. – Ɇɨɫɤɜɚ : Ƚɨɫɤɨɦɢɬɟɬ  
ɋɋɋɊ ɩɨ ɫɬɚɧɞɚɪɬɚɦ,  1990.  

 
 

 
 



123 
 

ɉɊИЛɈɀȿɇИȿ A  
 

ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ

Ɋɢɫɭɧɨɤ A.1 – Иɧɬɟɝɪɚɥɶɧɚя ɤɪɢɜɚя ɧɚɝɪɭɡɤɢ ɞɥя ɡɢɦɵ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢя A 

                                                         Ɋɢɫɭɧɨɤ A.2 – Иɧɬɟɝɪɚɥɶɧɚя ɤɪɢɜɚя ɧɚɝɪɭɡɤɢ ɞɥя ɥɟɬɚ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢя A 
 
Ɍɚɛɥɢɰɚ A.1 - ɋɪɚɛɨɬɤɚ Чɚɪɫɤɨɣ ȽЭɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 

ɦɟɫяɰ 
Q 

ɛɵɬ, 
ɦ3/ɫ 

Q 
Ɏɢɥɶɬɪɚɰɢɢ, 

ɦ3/ɫ 

Q 
ɢɫɩɚɪɟɧɢя, 

ɦ3/ɫ 

Q 
Ʌёɞ, 
ɦ3/ɫ 

Q 
ɩɨɥɟɡɧ, 

ɦ3/ɫ 

Q 
ɜ-щɚ, 
ɦ3/ɫ 

 

Q 
ɝɷɫ, 
ɦ3/ɫ 

 

Q 
ɧɛ, 

ɦ3/ɫ 
 

Qɜɯɤ, 
ɦ3/ɫ 

 

∆V, 
ɤɦ3 

 

V 
ɧɚɱɚɥɶɧɵɣ, 

ɤɦ3 

V 
ɤɨɧɟɱɧɵɣ, 

ɤɦ3 

Z ȼȻ 
ɧɚɱ,ɦ 

 

Z ȼȻ 
ɤɨɧ,ɦ 

 

Z 
ȼȻ 

ɫɪ,ɦ 
 

Z 
ɇȻ,ɦ 

 

H 
ɝɷɫ,ɦ 

 

N 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚя, 

Ɇȼɬ 

N, 
Ɇȼɬ 

 

Э, 
Ɇȼɬ.ɱ 

 

XII 85 3 0 -25 57 2199 2256 2259 150 5,70 15,00 9,30 76,0 71,3 73,6 29,5 45,7 907 907 674905 
I 64 3 0 -30 31 2510 2541 2544 150 6,51 9,30 2,79 71,3 62,4 66,8 29,8 40,6 907 907 675038 
II  34 3 0 -18 13 134,4 147 150 150 0,35 2,79 2,45 62,4 61,8 62,1 26,1 35,5 ɩɨ ȼɏɄ 46 30821 
III  31 3 0 -12 16 130,9 147 150 150 0,34 2,45 2,11 61,8 61,3 61,6 26,1 34,9 ɩɨ ȼɏɄ 45 33617 
IV  32 3 0 5 30 117,5 147 150 150 0,30 2,11 1,80 61,3 60,9 61,1 26,1 34,4 ɩɨ ȼɏɄ 45 33122 
V 35 3 80 80 32 115,2 147 150 150 0,30 1,80 1,50 60,9 60,4 60,6 26,1 34,0 ɩɨ ȼɏɄ 44 32676 

VI 2510 3 193 0 2314 
-

2167 
147 150 150 

-
5,62 

1,50 7,12 60,4 68,6 64,5 26,0 33,6 ɩɨ ȼɏɄ 43 31267 

VII 2280 3 151 0 2126 
-

1979 
147 150 150 

-
5,13 

7,12 12,25 68,6 74,2 71,4 26,0 41,7 ɩɨ ȼɏɄ 54 40148 

VIII 684 3 96 0 585 -438 147 150 150 
-

1,14 
12,25 13,39 74,2 75,1 74,6 26,0 47,4 ɩɨ ȼɏɄ 61 45578 

IX  607 3 0 0 604 -457 147 150 150 
-

1,18 
13,39 14,57 75,1 75,8 75,4 26,0 48,2 ɩɨ ȼɏɄ 62 44914 

X 310 3 0 0 307 -160 147 150 150 
-

0,41 
14,57 14,98 75,8 76,0 75,9 26,0 48,9 ɩɨ ȼɏɄ 63 47101 

XI 155 1 0 0 152 -5 147 150 150 
-

0,01 
14,98 15,00 76,0 76,0 76,0 26,0 49,1 ɩɨ ȼɏɄ 64 45771 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢя A 
 

Ɍɚɛɥɢɰɚ A.2- ɋɪɚɛɨɬɤɚ Чɚɪɫɤɨɣ ȽЭɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɦɨщɧɨɫɬяɦ ɦɚɥɨɜɨɞɧɨɝɨ. 

ɦɟɫяɰ 
Q 

ɛɵɬ, 
ɦ3/ɫ 

Q 
Ɏɢɥɶɬɪɚɰɢɢ, 

ɦ3/ɫ 

Q 
ɢɫɩɚɪɟɧɢя, 

ɦ3/ɫ 

Q 
Ʌёɞ, 
ɦ3/ɫ 

Q 
ɩɨɥɟɡɧ, 

ɦ3/ɫ 

Q 
ɜ-

щɚ, 
ɦ3/ɫ 

 

Q 
ɝɷɫ, 
ɦ3/ɫ 

 

Q 
ɧɛ, 

ɦ3/ɫ 
 

Qɜɯɤ, 
ɦ3/ɫ 

 

∆V, 
ɤɦ3 

 

V 
ɧɚɱɚɥɶɧɵɣ, 

ɤɦ3 

V 
ɤɨɧɟɱɧɵɣ, 

ɤɦ3 

Z ȼȻ 
ɧɚɱ,ɦ 

 

Z ȼȻ 
ɤɨɧ,ɦ 

 

Z 
ȼȻ 

ɫɪ,ɦ 
 

Z 
ɇȻ,ɦ 

 

H 
ɝɷɫ,ɦ 

 

N 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚя, 

Ɇȼɬ 

N, 
Ɇȼɬ 

 

Э, 
Ɇȼɬ.ɱ 

 

XII 85 3 0 -25 57 2198 2255 2258 150 5,70 15,00 9,30 76,0 71,3 73,6 29,5 45,7 907 907 674625 
I 64 3 0 -30 31 2508 2539 2542 150 6,50 9,30 2,80 71,3 62,4 66,8 29,8 40,6 907 907 674597 
II  43 3 0 -18 22 140 162 165 150 0,36 2,80 2,44 62,4 61,8 62,1 26,1 35,4 ɩɨ ȼɏɄ 50 33929 
III  39 3 0 -12 24 131 155 158 150 0,34 2,44 2,10 61,8 61,3 61,6 26,1 34,9 ɩɨ ȼɏɄ 48 35443 
IV  36 3 0 5 34 130 164 167 150 0,34 2,10 1,76 61,3 60,8 61,1 26,1 34,4 ɩɨ ȼɏɄ 50 36839 
V 113 3 80 80 110 130 240 243 150 0,34 1,76 1,43 60,8 60,3 60,5 26,2 33,7 ɩɨ ȼɏɄ 71 52931 

VI 2597 3 193 0 2401 
-

2000 
401 404 150 

-
5,18 

1,43 6,61 60,3 67,9 64,1 26,4 33,1 ɩɨ ȼɏɄ 117 84059 

VII 2280 3 151 0 2126 
-

1880 
246 249 150 

-
4,87 

6,61 11,48 67,9 73,5 70,7 26,1 40,9 ɩɨ ȼɏɄ 89 65855 

VIII 782 3 96 0 683 -500 183 186 150 
-

1,30 
11,48 12,78 73,5 74,6 74,1 26,0 46,6 ɩɨ ȼɏɄ 75 55869 

IX  849 3 0 0 846 -700 146 149 150 
-

1,81 
12,78 14,59 74,6 75,8 75,2 26,0 47,8 ɩɨ ȼɏɄ 62 44322 

X 354 3 0 0 351 -160 191 194 150 
-

0,41 
14,59 15,01 75,8 76,0 75,9 26,1 48,9 ɩɨ ȼɏɄ 82 61070 

XI 155 1 0 0 152 0 152 155 150 0,00 15,01 15,01 76,0 76,0 76,0 26,0 49,1 ɩɨ ȼɏɄ 66 47331 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢя A 
 

Ɍɚɛɥɢɰɚ A.3- ɋɪɚɛɨɬɤɚ Чɚɪɫɤɨɣ ȽЭɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɭɪɨɜɧяɦ ɦɚɥɨɜɨɞɧɨɝɨ. 

ɦɟɫяɰ 
Q 

ɛɵɬ, 
ɦ3/ɫ 

Q 
Ɏɢɥɶɬɪɚɰɢɢ, 

ɦ3/ɫ 

Q 
ɢɫɩɚɪɟɧɢя, 

ɦ3/ɫ 

Q 
Ʌёɞ, 
ɦ3/ɫ 

Q 
ɩɨɥɟɡɧ, 

ɦ3/ɫ 

Q 
ɜ-

щɚ, 
ɦ3/ɫ 

 

Q 
ɝɷɫ, 
ɦ3/ɫ 

 

Q 
ɧɛ, 

ɦ3/ɫ 
 

Qɜɯɤ, 
ɦ3/ɫ 

 

∆V, 
ɤɦ3 

 

V 
ɧɚɱɚɥɶɧɵɣ, 

ɤɦ3 

V 
ɤɨɧɟɱɧɵɣ, 

ɤɦ3 

Z ȼȻ 
ɧɚɱ,ɦ 

 

Z ȼȻ 
ɤɨɧ,ɦ 

 

Z 
ȼȻ 

ɫɪ,ɦ 
 

Z 
ɇȻ,ɦ 

 

H 
ɝɷɫ,ɦ 

 

N 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚя, 

Ɇȼɬ 

N, 
Ɇȼɬ 

 

Э, 
Ɇȼɬ.ɱ 

 

XII 85 3 0 -25 57 2170 2227 2230 150 5,62 15,00 9,38 76,0 71,3 73,7 29,4 45,7 907 896 666788 
I 64 3 0 -30 31 2530 2561 2564 150 6,56 9,38 2,82 71,3 62,4 66,9 29,8 40,6 907 916 681372 
II  43 3 0 -18 22 160 182 185 150 0,41 2,82 2,40 62,4 61,8 62,1 26,1 35,4 ɩɨ ȼɏɄ 57 38104 
III  39 3 0 -12 24 131 155 158 150 0,34 2,40 2,06 61,8 61,3 61,5 26,1 34,8 ɩɨ ȼɏɄ 48 35387 
IV  36 3 0 5 34 100 134 137 150 0,26 2,06 1,80 61,3 60,9 61,1 26,0 34,4 ɩɨ ȼɏɄ 40 30091 
V 113 3 80 80 110 115 225 228 150 0,30 1,80 1,51 60,9 60,4 60,6 26,2 33,8 ɩɨ ȼɏɄ 67 49799 

VI 2597 3 193 0 2401 
-

2167 
234 237 150 

-
5,62 

1,51 7,12 60,4 68,6 64,5 26,1 33,4 ɩɨ ȼɏɄ 69 49588 

VII 2280 3 151 0 2126 
-

1977 
149 152 150 

-
5,12 

7,12 12,25 68,6 74,2 71,4 26,0 41,7 ɩɨ ȼɏɄ 55 40694 

VIII 782 3 96 0 683 -438 245 248 150 
-

1,14 
12,25 13,38 74,2 75,1 74,6 26,1 47,2 ɩɨ ȼɏɄ 102 75730 

IX  849 3 0 0 846 -457 389 392 150 
-

1,18 
13,38 14,57 75,1 75,8 75,4 26,3 47,9 ɩɨ ȼɏɄ 164 118105 

X 354 3 0 0 351 -160 191 194 150 
-

0,41 
14,57 14,98 75,8 76,0 75,9 26,1 48,9 ɩɨ ȼɏɄ 82 61053 

XI 155 1 0 0 152 -6 146 149 150 
-

0,02 
14,98 15,00 76,0 76,0 76,0 26,0 49,1 ɩɨ ȼɏɄ 63 45460 
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ɉɊИЛɈɀȿɇИȿ Б  
 

 ɉɚɪɚɦɟɬɪы ɢ хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɬɭɪɛɢɧы 

Ɋиɫɭɧɨɤ Ȼ.1 – Ƚɥɚɜɧɚя ɭɧиɜеɪɫɚɥɶɧɚя хɚɪɚɤɬеɪиɫɬиɤɚ ɉЛ – 40ȼ-560 
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Ɋиɫɭɧɨɤ Ȼ.2 – ɉɪɨɬɨчɧɚя чɚɫɬɶ ɬɭɪɛиɧɵ ɉЛ – 40ȼ-560 

 

 

 



т.Б

1
7
7

1
7
7

Изм. Кол.уч. Лист № док. Подпись Дата
Стадия Лист

Формат А1
Утв.

Провер.

Н.контр.
Т.контр.

Разраб.

ГГЭЭС, 2017

Листов

1 1

Полежаева

Татарников

Генплан. Вид с нижнего бьефа.
Экспликация сооружений. Ведомость

состава проекта

Саяно-Шушенский филиал Сибирского федерального
университета

Затеев
Чеботарев

ВКР - 13.03.02 - 1106599 - ГП

1. Размеры и отметки на чертеже даны в м.

Проектирование Чарской ГЭС
на р. Чара

1
7
0

1
6
1

1
6
8

1
5
4

р.
 Ч

ар
а  УНБmax 146,90

р.
 Ч

ар
а

НПУ 177,00

ВЛ 220кВ

1

т.А
2

3

4

5

67

8

9

10

Генеральный план
1:1000

178,00

165,25

146,90

ФПУ

УМО

184,08

168,78

м.
ш

.

м.
ш

.

м.
ш

.

м.
ш

.

м.
ш

.

184,08

м.
ш

.

м.
ш

.

м.
ш

.

м.
ш

.

м.
ш

.

м.
ш

.

м.
ш

.м.
ш

.

м.
ш

.м.
ш

.

177,00
  НПУ

УНБ( 0.01Q )%

138,50
УНБ(Qвхк )

135,00

85,00 85,00 131,00 58,00 240,00

П
К

 0

П
К

 0
 +

 8
5,

00

П
К

 1
 +

 7
0,

00

П
К

 3
 +

 0
1,

00

П
К

 3
 +

 5
9,

00

П
К

 5
 +

 9
9,

00

Вид с верхнего бьефа
1:1000

Мальцев

Условные обозначения:

- гидроагрегат

- опора ВЛЭП

- известняк

Экспликация сооружений

1 Геплан. Вид с нижнего

2

   ВКР-13.03.02-541310641 ГП
бьефа. Экспликация сооружений.

   ВКР-13.03.02-541310641 ГР1

3   Водосливная плотина. Разрез по
  по оси секции. План

   ВКР-13.03.02-541310641 ГР2

Здание ГЭС. Разрез по оси агрегата.
Основные характеристики

гидроагрегатов

4  Главная схема электрических
  соединений

   ВКР-13.03.02-541310641 ЭС

5 Сбор нагрузок действующих на
  водосливную плотину

   ВКР-13.03.02-541310641 РР

6 Пояснительная записка   ВКР-13.03.02-541310641 ГП

Ведомость состава проекта

Ведомость состава проекта

Наименование№
1
2
3
4
5
6

Бетонная водосливная плотина

Монтажная площадка
Разделительный устой
Правобережная глухая бетонная плотина

Правобережная глухая каменно - набросная плотина

Русловое здание ГЭС
Левобережная глухая бетонная плотина

7
8 Комплексное распределительное устройство
9 Здание административно - технического персонала

Автостоянка10

Обозначение№ Наименование

142,37
УНБ( 0.1Q )%

153,09



Изм.
Лист

№ док

Саяно-Шушенский филиал Сибирского федерального
университета

Здание ГЭС. Разрез по оси агрегата.
Основные характеристики гидроагрегатов

Кол.уч.Лист ПодписьДата
Стадия ЛистовП

од
пи

сь
 и

 д
ат

а
Ин

в. 
№

 п
од

л.

С
ог

ла
со

ва
но

В
за

м.
 и

нв
.№

Проектирование Чарской ГЭС
на р. Чара 1 1

1:400

ВКР - 13.03.02 - 1106599 - ГР1

ГГЭЭС, 2017

Ось а/д проезда

Кран козловой г/п 100

Ось паза
сороудерживающей решетки

Оси пазов затворов

177,00
НПУ

178,00
ФПУ

УМО
165,25

146,42

138,50

Завеса цементационная

Мокрая потерна

116,26

118,98

126,98

150,89

Ось паза затвора

Кран козловой г/п 50

Опора ЛЭП 220 кВ

Ось агрегатов
КМ 350/190/32

159,70

184,08

137,47
УНБmin

137,00

ОРК
129,44

138,72

ВЛ 220 кВ

Дренажные скважины

120,64

Ø5,60

Разрез по оси агрегата

126,98

125,17

129,81

Основные характеристики гидроагрегатов

Наименование№
1
2
3
4
5
6

Напор min (H)

Диаметр вала (d)
Число гидроагрегатов
Мощность (N)

Напор max (H)

Напор расч (H)
Высота отсасывания (Hs)

7
8 Частота вращения (nc)
9 Вид турбины

Вид генератора10

м

м
шт
МВт

м

м
м

об/мин
ПЛ 40а-В-560
СВ 990/255-44

Ед.изм Показатели

26,30

1,00
4

79,00

38,80

34,30
-7,9

136,40

1. Размеры и отметки на чертеже даны в м.
2. Ведомость состава проекта см. на черт. ВК-13.03.02 - 1106599 - ГП.

Утв.

Провер.

Н.контр.
Т.контр.

Разраб.

Полежаева

Татарников

Чеботарев
Масленникова
Мальцев

146,90
УНБ( 0.01Q )%

142,37
УНБ( 0.1Q )%



Wволн ГВ

Сбор нагрузок, действующих на водосливную плотину
1:800

Нагрузки:
Gпл - вес водосливной плотины;
Gб - вес бычка;
Tв - гидростатическое давление воды со стороны верхнего
бьефа;
TН - гидростатическое давление воды со стороны нижнего
бьефа;
Wф - фильтрационное давление воды;
Wвзв - взвешивающее давление воды;
Qз - вес затворов;
Wволн - волновое воздействие;
Eпг - пассивное давление грунта;
Eн - давление наносов.

Напряжения:
σy - нормальные напряжения, действующие по горизонтальным
площадкам, кПа;
σх - нормальные напряжения, действующие по вертикальным
площадкам, кПа;
τxy -касательные напряжения;
σ1,σ3 - главные напряжения.

18,82

4
2
,0
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3
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Формат А

Изм. Кол.уч. Лист № док.Подпись Дата
Стадия Лист

Утв.

Провер.

Н.контр.
Т.контр.

Разраб.

Сбор нагрузок действующих на
водосливную плотину.Напряжения в

сечении

Саяно-Шушенский филиал Сибирского федерального
университета

Листов

3

1 1

1. Размеры и отметки на чертеже даны в м.
2. Ведомость состава проекта см. на черт. ВК-13.03.02 - 1106599 - ГП.

ГБП

1
5
,8
0 7

Тв

НПУ

Qз

Gб

Gпл
137,00

ДНОУНБ(Qвхк)
139,00

НАН

EН

ТнЕгп 135,00
ПОД

WвзвWф

σy

σ x

τ xy

σ1

σ3

Напряжения в  сечении
"основание - бетон"

ГГЭЭС, 2017

ВКР - 13.03.02.06 - 1106599 - РР

184,08

168,00

177,00

148,10

137,47

-582,00 кПа

-329,00 кПа

436,00 кПа

-4,00 кПа

-907,00 кПа

-111,50 кПа

-420,00 кПа

0,00 кПа

-111,50 кПа

-420,00 кПа
Чеботарев
Затеев
Мальцев
Полежаева

Татарников

Проектирование Чарской ГЭС
на р. Чара



ЗН ШР-1 220ШСВ

ШР-2 220 Т-1 ШР-1 220 Т-1

ЗН  Р-2 220 Т-1 ЗН  Р-1 220 Т-1

ТТ-1 220 Т-1

ТТн 220 Т-1

ТТ-2 220 Т-1

ОПН 220 Т-1

В-2-220 Т-1

ТТ-3 220 Т-1

ТТ-1 ТСН1

ЗН-2 ЛР 220 Т-1
ЛР 220 Т-1

ЗН-1 ЛР 220 Т-1

ТТ-1 ТСН4

ЗН-1 ТСН-1

В-1 ТСН-1 В-2 ТСН-1

ЗН-2 ТСН-1
ТН-1 ТСН-1 ТН-2 ТСН-1

Пр ТСН-1

АН2  СН1 СН2 АН3

1c 1c 1c 1c2c 2c 2c 2c

ДГУ

АВ2 ДГУАВ1 ДГУ

ТН Ш-4
ОПН Ш-4

ТН Ш-2

ОПН Ш-2

РТСН

ТТ-2 РТСН

ТТ-1 РТСН

ЛР РТСН

ПC 35 кВ Олекминск

2СШ 6кВ

1СШ 6кВ
Ш1

Ш2

ТСН-1 4 МВА

ТТ-1-ТСН-1

В Т-11 В Т-21

Т-11 Т-21

АН1

А Т-11 А Т-21

1c 2c

В Т-13 В Т-14 В Т-24

АН4

2c1c

ТН Ш-1

ОПН Ш-1

ТН Ш-3
ОПН Ш-3

ЗН Ш-1 10
ЗН Ш-2 10

3СШ 0,4кВ

ПКТ 10

ПКТ 10

ПКТ 10

В-4 РТСН В-2 РТСН

ЗН-1 РТСН ЗН-2 РТСН

1СШ 0,4кВ 2СШ 0,4кВ 4СШ 0,4кВ 5СШ 0,4кВ 6СШ 0,4кВ

СА-АН1

В Т-12

Т-12

А Т-12

В Т-22

Т-22

А Т-22
СА-АН2

В Т-31

Т-31

А Т-31

В Т-41

Т-41

А Т41
СА-СН1

В Т-32

Т-32

А Т-32

В Т-42

Т-42

А Т-42
СА-СН2

Т-13

А Т-13

Т-23

В Т-23

СА-АН3
А Т-23 А Т-14

Т-14 Т-24

А Т-24
СА-АН4

ЗН Ш-4 10
ЗН Ш-3 10

ПКТ 10

ЗНЛ В РТСН

В РТСН

ТТ-1-ТСН-4

ЗН-1 ТСН-1

В-1 ТСН-1 В-2 ТСН-1

ЗН-2 ТСН-1
ТН-1 ТСН-1 ТН-2 ТСН-1

Пр ТСН-1

ТСН-1 4 МВА

ГГ1 82 МВт

ТНн1 Г1

ТН2 Г1

ЗН Г1

В Г1

Р Г1

ОПН Г1

ТНн2 Г1

ТН1 Г1

ЗН1 Т1

ТН4 Г1 ТН3 Г1

ОПН-1 13,8 Т-1

ТТ-1 Г-1

ТТ-2 Г-1

ТНн1 Г2

ТН2 Г2

ЗН Г2

Р Г2

ОПН Г2

ТНн2 Г2

ТН1 Г2

ЗН2 Т1

ТН4 Г2 ТН3 Г2

ГГ2 82 МВт

ТТ-1 Г-2

ТТ-2 Г-2

ОПН-2 13,8 Т-1

ГГ3 82 МВт

ТНн1 ГГ3

ТН1 Г3
ЗН Г3

Р Г3

ТНн2 ГГ3

ТН1 Г3

ЗН1 Т2

ТН4 Г3 ТН3 Г3

ОПН-1 13,8 Т-2

ТТ-1 Г-3

ТТ-2 Г-3

ОПН Г4

ТНн1 ГГ4

ТН2 Г4
ЗН Г4

В Г4

Р Г4

ТНн2 ГГ4

ТН1 Г4

ЗН2 Т2

ТН3 Г4

ГГ4 82 МВт

ТТ-1 Г-4

ТТ-2 Г-4

ОПН Г4

ОПН-2 13,8 Т-2

Т-1 125 МВА

ТТ-1 13,8 Т-1

Т-2 125 МВА

ТТ-1 13,8 Т-1

Т-3 125 МВА

ТТ-1 13,8 Т-1

Т-4 125 МВА

ТТ-1 13,8 Т-1

ШР-2 220 Т-2 ШР-1 220 Т-2

ЗН  Р-2 220 Т-2 ЗН  Р-1 220 Т-2

ТТ-1 220 Т-2

ТТн 220 Т-2

ТТ-2 220 Т-2

ОПН 220 Т-2

В-2-220 Т-2

ТТ-3 220 Т-2

ЗН-2 ЛР 220 Т-2
ЛР 220 Т-2

ЗН-1 ЛР 220 Т-2

ШР-2 220 Т-3 ШР-1 220 Т-3

ЗН  Р-2 220 Т-3 ЗН  Р-1 220 Т-3

ТТ-1 110 Т-3

ТТн 220 Т-3

ТТ-2 220 Т-3

ОПН 220 Т-3

В-2-220 Т-3

ТТ-3 220 Т-3

ЗН-2 ЛР 220 Т-3
ЛР 220 Т-3

ЗН-1 ЛР 220 Т-3

ШР-2 220 Т-4 ШР-1 220 Т-4

ЗН  Р-2 220 Т-4 ЗН  Р-1 220 Т-4

ТТ-1 220 Т-4

ТТн 220 Т-4

ТТ-2 220 Т-4

ОПН 220 Т-4

В-2-220 Т-4

ТТ-3 220 Т-4

ЗН-2 ЛР 220 Т-4

ЛР 220 Т-4
ЗН-1 ЛР 220 Т-4

ШСВ 220

ТТ ШСВ 220

ШР-1 220 ШСВ

ЗН ШР-2 220 ШСВ ШР ТН-1 220
ЗН-2 ТН-1 220

ЗН-2 ТН-1 220

ТН-1 220

ОПН ТН-1 220

ШР ТН-2 220
ЗН-2 ТН-2 220

ЗН-2 ТН-1 220

ТН-2 220

ОПН ТН-2 220

ШР-2 220 Т-1

Лист Подпись
Лист

Провер.

Н.контр.
Т.контр.

Саяно-Шушенский филиал Сибирского федерального
университета
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Чеботарев

ТатарниковУтв.

Стадия
Изм.

Разраб.

Кафедра гидросооружений
и гидромашин

Дата

ВКР - 13.03.02 - 1106599 -ЭЗ

Главная электрическая схема

Проектирование Чарской ГЭС на
реке Чара

Кол.уч. № док.

Мальцев
Мальцев
Полежаева

ФП

КС 220 Олекминск №1

ФП 220 Олекминск №1
ЗН-КС- 220 Олекминск №1

ВЛ 220 Чарская ГЭС - Олекминск №1

ВЧЗ 220 Олекминск №1

ЛР-220 Олекминск №1

ЗНВ-ЛР-220 Олекминск №1
ТТ-2-220 Олекминск №1

В-220 Олекминск №1
ТТ-1-220 Олекминск №1

ШР2-220  Олекминск №1ШР1-220  Олекминск №1

ЗН ШР1-220 Олекминск №1

ЗНЛ-ЛР-220 Олекминск №1
ТН 220 Олекминск №1

ЗН ШР2-220 Олекминск №1

ОПН 220 Олекминск №1

2 СШ 220кВ
1 СШ 220кВ

ФП

КС 220 Олекминск №2

ФП 220 Олекминск №2
ЗН-КС- 220 Олекминск №2

ВЛ 220 Чарская ГЭС - Олекминск №2

ВЧЗ 220 Олекминск №2

ЛР-220 Олекминск №2

ЗНВ-ЛР-220 Олекминск №2
ТТ-2-220 Олекминск №2

В-220 Олекминск №2
ТТ-1-220 Олекминск №2

ШР2-220  Олекминск №2ШР1-220  Олекминск №2

ЗН ШР1-220 Олекминск №2

ЗНЛ-ЛР-220 Олекминск №2
ТН 220 Олекминск №2

ЗН ШР2-220 Олекминск №2

ОПН 220 Олекминск №2

ФП

КС 220 Олекминск №3

ФП 220 Олекминск №3
ЗН-КС- 220 Олекминск №3

ВЛ 220 Чарская ГЭС - Олекминск №3

ВЧЗ 220 Олекминск №3

ЛР-220 Олекминск №3

ЗНВ-ЛР-220 Олекминск №3
ТТ-2-220 Олекминск №3

В-220 Олекминск №3
ТТ-1-220 Олекминск №3

ШР2-220  Олекминск №3ШР1-220  Олекминск №3

ЗН ШР1-220 Олекминск №3

ЗНЛ-ЛР-220 Олекминск №3
ТН 220 Олекминск №3

ЗН ШР2-220 Олекминск №3

ОПН 220 Олекминск №3

ФП

КС 220 Олекминск №4

ФП 220 Олекминск №4
ЗН-КС- 220 Олекминск №4

ВЛ 220 Чарская ГЭС - Олекминск №4

ВЧЗ 220 Олекминск №4

ЛР-220 Олекминск №4

ЗНВ-ЛР-220 Олекминск №4
ТТ-2-220 Олекминск №4

В-220 Олекминск №4
ТТ-1-220 Олекминск №4

ШР2-220  Олекминск №4ШР1-220  Олекминск №4

ЗН ШР1-220 Олекминск №4

ЗНЛ-ЛР-220 Олекминск №4

ТН 220 Олекминск №4

ЗН ШР2-220 Олекминск №4

ТН-1 ТСН-1

ОПН 220 Олекминск №4

Главная электрическая схема

ТН-1 ТСН-1 ТН-2 ТСН-1

ТН-2 ТСН-1

Пр ТСН-1

В Г3В Г2
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Разраб. Проектирование Чарской ГЭС
на р. Чара

Саяно-Шушенский филиал Сибирского федерального
университета

ВКР - 13.03.02.06 - 1106599 - ГР2

ГГЭЭС, 2017

Листов

Водосливная плотина.Разрез по оси
секции.План

Затеев
Чеботарев

Полежаева

1 1

Татарников

 Поперечный разрез водосливной плотины
 1:800

Яма размыва

ГВ

184,08
ГБП

НПУ
177,00

148,10R
9,

2

Ось технического
проезда

2
1

,5
0

1
8

,0
0

3
,5

0

1
0

7
,5

0

18,82

40,03 33,00 64,00

3,60
7,00

18,82

178,00
ФПУ

Ось технического
проезда

Козловой кран ВБ

2,0х3,0

Смотровая галерея

168,00

137,00 ДНО

3,0х 4,0

Цементационная
галерея

165,25
УМО

ПОД 135,00

Цементационная
завеса

Дренажные
скважины

125,10

115,20

35° УНБ(Qвхк )
137,47

146,90
УНБ( 0.01Q )%

1. Размеры и отметки на чертеже даны в м.
2. Ведомость состава проекта см. на черт. ВК-13.03.02 - 1106599 - ГП.

Мальцев

124,40

160,89

45,00 65,00

142,37
УНБ( 0.1Q )%
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