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ɋɈɄɊАЩЕɇɇЫɃ ɉАɋɉɈɊɌ ɍЧɍɊɋɄɈɃ ГЭɋ 

 

1.  ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ ............................................................................ ɍɱɭɪ; 
2.  Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ ȽЭɋ .................................................. Ɋɟɫɩɭɛɥɢɤɚ ɋɚɯɚ; 
3.  Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ ........................................................... ȽЭɋ; 
4.  ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ................................................................. 1120 ɦ³/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ ................................................................................ 671 ɦ³/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 1% ................................ 6982 ɦ³/ɫ; 

 0,1% ............................ 7977 ɦ³/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ ............................................................................. 650 ɦ³/ɫ; 

5.  ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢщɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ .................................................ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ ................................................................................ 278 ɦ; 

Ɏɉɍ ............................................................................... 279 ɦ; 
ɍɆɈ .......................................................................... 253,41 ɦ; 

6.  ɇɚɩɨɪɵ ȽЭɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ .............................................................................. 67,7 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ ..................................................................................... 56,0 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ ............................................................................... 45,5 ɦ; 

7.  Эɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨщɧɨɫɬɶ: ɭɫɬɚɧɨɜɥɟɧɧɚɹ ...................................................... 600 Ɇȼɬ; 

 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ .................................................. 480 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ................... 5089 ɦɥɧ. ɤȼɬ·ɱ; 
ɜ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨщɧɨɫɬɢ ........... 6431ɱ; 

8.  ɉɥɨɬɢɧɚ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ .......................................................................... 84,5ɦ; 
ɛ) ɞɥɢɧɚ ɩɨ ɝɪɟɛɧɸ................................................................................ 1020 ɦ; 
9.  ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 

ɚ) ɬɢɩ ................................................................................. ɧɨɫɨɤ ɬɪɚɦɩɥɢɧ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ .................................... 5 ɨɬɜɟɪɫɬɢɣ 14ɯ16 ɦ; 
ɜ) ɨɛщɚɹ ɞɥɢɧɚ ................................................................................ 54,13 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ...................................................................... 56 ɦ; 

10.  Ɂɞɚɧɢɟ ȽЭɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ............................................................................. ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ .......................................................................................... 6; 

ɜ) ɨɫɧɨɜɚɧɢɟ .......................................................................................... ɞɢɨɪɢɬ; 
ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ....................... ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ; 
ɞ) ɬɢɩ ɨɬɫɚɫɵɜɚɸщɟɣ ɬɪɭɛɵ .......................................................... ɢɡɨɝɧɭɬɚɹ; 
ɟ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ ..................................................... 20 ɦ; 
11.  Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ....................................................................... ɊɈ 75-ȼ-500; 

ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɨɜ ............................................ ɋȼ – 1130/140 – 48 Ɍɋ4; 
ɜ) ɦɨщɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɨɜ ........................................................... 100 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚщɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ .......................................... 125 ɨɛ/ɦɢɧ; 
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ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɚɝɪɟɝɚɬɨɜ ........................ ɌȾɐ-250000/220; 

ɟ) ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ....................................................................... 3; 

12.  Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ Ƚɍ ................................................... 13,7 ɦɥɪɞ. ɪɭɛ; 
ɛ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ............................... 20,233 ɬɵɫ.ɪɭɛ/ɤȼɬ; 
ɜ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ .................................................. 0,16 ɪɭɛ/ɤȼɬ ɱ; 
ɝ) ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ: ɑȾȾ .............................. 18,506 ɦɥɪɞ.ɪɭɛ; 

ɂɉ .................................................... 2,95; 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ....... 6 ɥɟɬ 7 ɦɟɫɹɰɟɜ; 
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ВВȿȾȿНИȿ 

 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ – ɜɚɠɧɟɣɲɚɹ ɨɬɪɚɫɥɶ Ɋɨɫɫɢɣɫɤɨɣ ɷɧɟɪɝɟɬɢɤɢ ɬ.ɤ. ɢɦɟɟɬ 
ɦɧɨɝɨ ɩɪɟɢɦɭɳɟɫɬɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɜɵɪɚɛɨɬɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 

1. Ƚɢɞɪɨɷɧɟɪɝɢɹ ɹɜɥɹɟɬɫɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ ɜɢɞɨɦ ɷɧɟɪɝɢɢ. Иɫɩɨɥɶɡɨɜɚɧɢɟ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɩɨɬɪɟɛɥɟɧɢɟ ɧɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 
ɪɟɫɭɪɫɨɜ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

2. ȼɵɪɚɛɨɬɤɚ 1ɤȼɬɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ȽЭɋ ɨɛɯɨɞɢɬɫɹ ɧɚ ɦɧɨɝɨ ɞɟɲɟɜɥɟ, 

ɱɟɦ ɧɚ ɬɟɩɥɨɜɨɣ ɫɬɚɧɰɢɢ. 
3. ȽЭɋ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɦɚɧɟɜɪɟɧɧɨɫɬɶɸ ɢ ɝɢɛɤɨɫɬɶɸ ɜ ɪɚɛɨɬɟ. ȽА 

ɦɨɠɟɬ ɛɵɬɶ ɜɤɥɸɱɟɧ ɜ ɪɚɛɨɬɭ ɜ ɬɟɱɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɜɪɟɦɟɧɢ. 
5. Ƚɢɞɪɨɚɝɪɟɝɚɬɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ ȽЭɋ, ɢɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɢɣ КɉȾ, ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɬɭɪɛɨɚɝɪɟɝɚɬɚɦɢ. 
6. ȽЭɋ ɛɨɥɟɟ ɧɚɞɟɠɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬ.ɤ. ɢɦɟɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɭɸ 

ɚɜɚɪɢɣɧɨɫɬɶ ɢ ɢɡɧɨɫ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
7. ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ 

ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɢ, ɫɬɢɦɭɥɢɪɭɟɬ ɪɚɡɜɢɬɢɟ ɷɥɟɤɬɪɨɟɦɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ. 
8. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ȽЭɋ ɪɚɡɪɟɲɚɸɬɫɹ ɜɨɩɪɨɫɵ 

ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɤ ɞɥɹ ɫɭɞɨɯɨɞɫɬɜɚ, ɨɪɨɲɟɧɢɹ, ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 
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1 Аɧаɥɢɡ ɢɫɯɨɞɧыɯ ɞаɧɧыɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜаɧɢя ГЭС 

 

ɍɱɭɪ — ɪɟɤɚ ɜ Хɚɛɚɪɨɜɫɤɨɦ ɤɪɚɟ ɢ əɤɭɬɢɢ, ɩɪɚɜɵɣ ɩɪɢɬɨɤ ɪɟɤɢ Ⱥɥɞɚɧ. 

ɇɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ ɭ ɪɟɤɢ: ɩ.Чɚɝɞɚ. 
Ⱦɥɢɧɚ ɪɟɤɢ 812 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ — 113 ɬɵɫ. ɤɦ². Ȼɟɪёɬ ɧɚɱɚɥɨ ɜ 

ɨɬɪɨɝɚɯ ɋɬɚɧɨɜɨɝɨ ɯɪɟɛɬɚ, ɬɟɱёɬ ɩɨ ɜɨɫɬɨɱɧɨɣ ɨɤɪɚɢɧɟ Ⱥɥɞɚɧɫɤɨɝɨ ɧɚɝɨɪɶɹ.  

ɍɱɭɪ ɧɚ ɜɫёɦ ɩɪɨɬɹɠɟɧɢɢ ɬɟɱёɬ ɫɪɟɞɢ ɝɨɪɢɫɬɨɣ ɦɟɫɬɧɨɫɬɢ. Иɫɬɨɤ ɍɱɭɪɚ 
ɥɟɠɢɬ ɧɚ ɜɵɫɨɬɟ ɨɤɨɥɨ 1250 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ, ɧɨ ɭɠɟ ɱɟɪɟɡ 60 ɤɦ ɬɪɟɬɶ ɷɬɨɣ 
ɜɵɫɨɬɵ ɬɟɪɹɟɬɫɹ. 

 

1.1 Пɪɢɪɨɞɧыɟ ɭɫɥɨɜɢя 

 

1.1.1 Кɥɢɦаɬ 

 

ɋɬɜɨɪ ɍɱɭɪɫɤɨɣ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɤɥɢɦɚɬɚ ɫ 
ɯɚɪɚɤɬɟɪɧɨɣ ɪɟɡɤɨɣ ɢɡɦɟɧɱɢɜɨɫɬɶɸ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ, ɯɨɪɨɲɨ ɜɵɪɚɠɟɧɧɵɦɢ 
ɫɟɡɨɧɚɦɢ ɝɨɞɚ.   
 

 ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ −31,8 °C. Ⱥɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ 
ɬɟɦɩɟɪɚɬɭɪ ɪɚɜɟɧ −49,5 °C (12 ɹɧɜɚɪɹ 2012 ɝɨɞɚ); 

 ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ +5,6 °C. Ⱥɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ 
ɬɟɦɩɟɪɚɬɭɪ ɪɚɜɟɧ +37,2 °C (17 ɢɸɥɹ 2011 ɝɨɞɚ); 

 ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ  -4,1 °C; 
 ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ – 1,5 ɦ/ɫ; 
 ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ - 80 %; 

 ɫɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ - 700 ɦɦ. 
 

1.1.2 Гɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞаɧɧыɟ 

  

Ⱦɥɢɧɚ - 812 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 113 000 ɤɦ². ɉɢɬɚɧɢɟ ɫɧɟɝɨɜɨɟ ɢ 

ɞɨɠɞɟɜɨɟ. ȼɨɞɧɚɹ ɫɢɫɬɟɦɚ ɍɱɭɪ → Ⱥɥɞɚɧ → Ʌɟɧɚ → ɦɨɪɟ Ʌɚɩɬɟɜɵɯ. 
Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ɍɱɭɪ ɡɚ ɩɟɪɢɨɞ 1936-1990 ɝɝ. 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ: 
 𝑊 = 𝑄 ∙ 𝑡 = ͳͳʹͲ ∙ ͵ͳͷ͵͸ͲͲͲ = ͵ͷ,͵ʹ км3,            (1.1) 
 

ɝɞɟ 𝑄- ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɢɡ ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1; 
 𝑡 – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ. 

Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.1, ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 
 

 

https://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D0%B1%D0%B0%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D1%80%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D1%83%D1%82%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B4%D0%B0%D0%BD_%28%D1%80%D0%B5%D0%BA%D0%B0%29
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BE%D0%B9_%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82_%28%D0%94%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%92%D0%BE%D1%81%D1%82%D0%BE%D0%BA%29
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B4%D0%B0%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D0%BD%D0%B0%D0%B3%D0%BE%D1%80%D1%8C%D0%B5
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Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 

ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɡɢɦɧɹɹ ɥɟɬɧɹɹ 

Zɜɛ, ɦ W, ɤɦ3 Zɧɛ, ɦ Q, ɦ3/ɫ Zɧɛ, ɦ Q, ɦ3/ɫ 

208,01 0 208,00 0 208,00 0 

218,00 0,87 208,38 154 208,50 154 

228,02 2,15 208,77 326 209,00 326 

233,00 3,15 209,39 650 209,80 650 

238,91 5,04 209,54 738 210,00 738 

244,06 8,05 210,31 1270 211,00 1270 

254,41 14,09 211,08 1920 212,00 1920 

259,31 17,12 211,85 2650 213,00 2650 

261,17 18,80 212,24 3020 213,50 3020 

263,04 20,05 212,62 3385 214,00 3385 

266,78 22,11 213,27 4000 214,84 4000 

277,99 27,65 214,30 5000 216,18 5000 

285,10 31,05 215,36 6183 217,56 6183 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
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Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 

1.1.3 Иɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢя 

 

ɍɱɚɫɬɨɤ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɜ ɡɨɧɟ ɝɨɪɧɵɯ 
ɫɢɫɬɟɦ Ⱥɥɞɚɧɫɤɨɝɨ ɧɚɝɨɪɶɹ.. ɋ ɩɨɜɟɪɯɧɨɫɬɢ ɫɤɥɨɧɵ ɡɚɞɟɪɧɨɜɚɧɵ. ȼ ɪɚɣɨɧɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɱɭɪɫɤɨɣ Ƚɗɋ ɛɟɪɟɝɚ Чɭɫɨɜɨɣ ɩɨɤɪɵɬɵ ɝɭɫɬɵɦɢ ɯɜɨɣɧɵɦɢ 
ɥɟɫɚɦɢ. Ⱦɧɨ ɪɟɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɥɢɱɢɟɦ ɢɥɨɜ. ɇɢɠɟ ɩɨ ɬɟɱɟɧɢɸ 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ  ɡɨɧɟ ɫɪɟɞɧɟɣ ɬɚɣɝɢ, ɤɨɬɨɪɚɹ ɤ ɫɟɜɟɪɭ ɫɦɟɧɹɟɬɫɹ ɡɨɧɚɦɢ 
ɥɟɫɨɬɭɧɞɪɵ ɢ ɬɭɧɞɪɵ. ɉɨɱɜɵ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɦɟɪɡɥɨɬɧɨ-ɬɚёɠɧɵɟ, ɞɟɪɧɨɜɨ-

ɥɟɫɧɵɟ, ɚɥɥɸɜɢɚɥɶɧɨ-ɥɭɝɨɜɵɟ, ɝɨɪɧɨ-ɥɟɫɧɵɟ ɢ ɬɭɧɞɪɨɜɨ-ɝɥɟɟɜɵɟ. Ʌɟɫɚ (ɫɨɫɧɚ, 
ɤɟɞɪɨɜɵɣ ɫɬɥɚɧɢɤ, ɟɥɶ, ɩɢɯɬɚ, ɛɟɪёɡɚ ɢ ɞɪ.) ɡɚɧɢɦɚɸɬ ɨɤɨɥɨ 4/5 ɬɟɪɪɢɬɨɪɢɢ.  

 

1.1.4 Сɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢя 

 

ɋɬɜɨɪ ɩɥɨɬɢɧɵ ɪɚɫɩɨɥɨɠɟɧ ɜ ɩɪɟɞɟɥɚɯ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɛɥɨɤɚ, 
ɩɟɪɟɫɟɤɚɟɦɨɝɨ ɪɟɤɨɣ ɍɱɭɪ ɜ ɟɝɨ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ. ɋ ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧɵ ɷɬɨɬ 
ɛɥɨɤ ɨɤɚɣɦɥɟɧ ɬɟɤɬɨɧɢɱɟɫɤɢɦ ɧɚɪɭɲɟɧɢɟɦ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɝɨ ɩɪɨɫɬɢɪɚɧɢɹ, 
ɩɟɪɟɫɟɤɚɸɳɟɝɨ ɩɨɞ ɨɫɬɪɵɦ ɭɝɥɨɦ ɞɨɥɢɧɭ ɪɟɤɢ. ɇɚ ɩɪɚɜɨɦ ɛɟɪɟɝɭ ɧɚɪɭɲɟɧɢɟ 
ɩɨɞɱɟɪɤɢɜɚɟɬɫɹ ɱɟɬɤɨ ɜɵɪɚɠɟɧɧɵɦ ɜ ɪɟɥɶɟɮɟ ɭɫɬɭɩɨɦ. 

Ʉɪɨɦɟ ɨɩɢɫɚɧɧɵɯ ɜɵɲɟ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɵɯ ɪɚɡɪɵɜɧɵɯ ɫɬɪɭɤɬɭɪ, ɜ 
ɫɤɚɥɶɧɨɦ ɦɚɫɫɢɜɟ ɢɦɟɸɬɫɹ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɡɨɧɵ ɩɨɜɵɲɟɧɧɨɣ ɬɟɤɬɨɧɢɱɟɫɤɨɣ 
ɬɪɟɳɢɧɨɜɚɬɨɫɬɢ ɢ ɤɪɭɩɧɵɟ ɬɟɤɬɨɧɢɱɟɫɤɢɟ ɬɪɟɳɢɧɵ, ɤɨɬɨɪɵɟ ɪɚɡɛɢɜɚɸɬ ɟɝɨ ɧɚ 
ɛɥɨɤɢ ɪɚɡɥɢɱɧɵɯ ɩɨɪɹɞɤɨɜ. 

ɇɚ Ⱥɥɞɚɧɫɤɨɣ ɩɥɚɬɮɨɪɦɟ ɧɟ ɢɫɤɥɸɱɚɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɫɢɥɶɧɵɟ 
ɡɟɦɥɟɬɪɹɫɟɧɢɹ. 
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ɋɟɣɫɦɢɱɟɫɤɚɹ ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɣɨɧɚ ɦɨɠɟɬ ɢɫɯɨɞɢɬɶ ɢɡ ɘɠɧɨ-

əɤɭɬɫɤɨɝɨ ɪɚɡɥɨɦɚ. ɗɬɚ ɨɩɚɫɧɨɫɬɶ ɨɛɭɫɥɨɜɥɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶɸ ɬɪɚɧɡɢɬɧɨɝɨ 
ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɫɢɥɨɸ 7-8 ɛɚɥɥɨɜ. ɉɨɥɨɠɟɧɢɟ ɨɱɚɝɨɜ 
ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɜ ɘɠɧɨ-əɤɭɬɫɤɨɣ ɡɨɧɟ ɦɚɥɨ ɢɡɭɱɟɧɨ. 

 

1.2 Эɧɟɪɝɨэɤɨɧɨɦɢɱɟɫɤая ɯаɪаɤɬɟɪɢɫɬɢɤа ɪаɣɨɧа 

 

ɍɱɭɪɫɤɚɹ Ƚɗɋ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ əɤɭɬɢɢ. 

Ɉɩɪɟɞɟɥɟɧɧɚɹ ɱɚɫɬɶ ɜɵɪɚɛɨɬɤɢ ɧɨɜɵɯ Ƚɗɋ ɦɨɠɟɬ ɩɨɫɬɚɜɥɹɬɶɫɹ ɧɚ ɜɧɭɬɪɟɧɧɢɣ 

ɪɵɧɨɤ - ɞɥɹ ɞɨɛɵɱɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɢ ɚɥɦɚɡɨɜ. Ɍɚɤɠɟ ɧɚ 
ɫɨɡɞɚɧɢɟ ɧɨɜɨɝɨ ɤɪɭɩɧɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɪɚɣɨɧɚ ɢ ɤɥɚɫɬɟɪɚ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɜɹɡɚɧɧɵɯ ɫ ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɨɣ 
ɢɦɟɸɳɢɯɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ əɤɭɬɢɢ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ. 

ɍɱɭɪɫɤɚɹ Ƚɗɋ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ ɜ ɊȾɍ əɤɭɬɢɢ. ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  Ƚɗɋ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɩɨɤɪɵɬɢɹ ɩɨɬɪɟɛɧɨɫɬɟɣ 
ɪɟɫɩɭɛɥɢɤɢ ɋɚɯɚ ɢ ɞɥɹ ɷɤɫɩɨɪɬɚ. 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ əɤɭɬɢɢ ɜɟɞɟɬ ɧɚɪɚɳɢɜɚɧɢɟ ɦɨɳɧɨɫɬɟɣ. Ɉɧɚ ɜɯɨɞɢɬ ɜ 
ȿɞɢɧɭɸ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ Ɋɨɫɫɢɢ (ȿɗɋ) ɢ ɫɜɹɡɚɧɚ ɫ Ⱥɦɭɪɫɤɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ ɩɨ ɦɟɠɫɢɫɬɟɦɧɵɦ ɫɜɹɡɹɦ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ. 

 

1.3 Аɧаɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥа 

 

Ⱥɧɚɥɨɝɨɦ ɍɱɭɪɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ Ʉɭɪɟɣɫɤɚɹ Ƚɗɋ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ 
ɩɨɞɨɛɧɵɟ ɧɚɩɨɪɧɵɟ ɢ ɦɨɳɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 

2.1.1 Иɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ  
 ⎯ ɤɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɨɛɴёɦɨɜ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɬɚɛɥɢɰɚ 1.2, ɪɢɫɭɧɨɤ 1.1 ɢ 1.2); ⎯ ɷɧɟɪɝɨɫɢɫɬɟɦɚ əɤɭɬɫɤɨɟ ɊȾɍ; ⎯ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ:ʙ𝑁 = ͺ,ͻ. ⎯ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: Δℎ = 0,5; ⎯ ɇɉɍ ɍɱɭɪɫɤɨɣ ȽЭɋ:278 ɦ; ⎯ ɪɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ɍɱɭɪ ɡɚ ɩɟɪɢɨɞ 1936-1990 

ɝɝ. (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1); ⎯ ɬɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1; 
 

Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
Q, ɦ3/ɫ I II III IV V VI VII VIII IX X XI XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 650 650 650 650 650 650 650 650 650 650 650 650 

ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

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

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 

ɂɫɩɚɪɟɧɢɟ - - - - 1 1 1 - - - - - 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ - -10 -20 -20 - - - 10 10 10 10 10 

 ⎯ ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɨɤ (ɩɥɚɤɚɬ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ 

ɷɧɟɪɝɢɢ»). 
 

2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ 

 

ɋɨɝɥɚɫɧɨ [2], ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɢɦɟɟɬ II 
ɤɥɚɫɫ ɤɚɩɢɬɚɥɶɧɨɫɬɢ. ɋɨɨɪɭɠɟɧɢɟ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɨ ɧɚ 

ɩɪɨɩɭɫɤ ɩɨɥɨɜɨɞɶɹ ɫ ɪɚɫɯɨɞɨɦ, ɟɠɟɝɨɞɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɤɨɬɨɪɨɝɨ 

ɫɨɫɬɚɜɥɹɟɬ 1,0 % (ɨɫɧɨɜɧɨɣ ɪɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ). Ɋɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ 
ɨɬɜɟɪɫɬɢɣ ɢ ɢɯ ɱɢɫɥɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 

(ɩɪɨɩɭɫɤ ɩɨɥɨɜɨɞɶɹ ɫ ɪɚɫɯɨɞɨɦ, ɟɠɟɝɨɞɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɤɨɬɨɪɨɝɨ 

ɫɨɫɬɚɜɥɹɟɬ 0,1 %). 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1) ɪɚɫɩɨɥɚɝɚɟɦ ɜ 

ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ Ȼ.1 ɩɪɢɥɨɠɟɧɢɹ Ȼ ɨɩɪɟɞɟɥɹɟɦ 

ɜɵɱɢɫɥɹɟɦ ɦɨɞɭɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ К: 

 K = ୕̝୕˓,                  (2.1) 

 

ɝɞɟ ܳ݊ – n-ɵɣ ɱɥɟɧ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ; 
      ܳɫɪ – ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
 𝐶𝑣 = √∑ሺ𝐾−ଵሻమ௡ = √ଶ,ଶ଼ଽହହ = Ͳ,ʹͲͶ,              (2.2) 

 
ɝɞɟ ݊ – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɪɹɞɚ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 

 𝛿𝑐𝑣 = ± √ଵ+ଷ𝐶𝑣మ√ଶሺ௡−ଵሻ ∙ ͳͲͲ% = √ଵ+ଷ∙଴,ଶ଴ସమ√ଶ∙ହସ ∙ ͳͲͲ% = ͳͲ,ʹ%.          (2.3) 

 
ɝɞɟ ݊ – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
 𝐶𝑠 = ∑ሺ𝐾−ଵሻయ௡𝐶𝑣య = ଴,ଶଶଶହ଴∙଴,ଵଽଽయ = Ͳ,ͷ͸.              (2.4) 

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ 

ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
 𝛿𝑐𝑠 = √ల𝑛∙√ଵ+଺𝐶𝑣మ+ହ𝐶𝑣ర𝐶𝑠 ∙ ͳͲͲ% = √ లఱఱ∙√ଵ+଺∙଴,ଶ଴ସమ+ହ∙଴,ଶ଴ସర଴,ସ ∙ ͳͲͲ% = ͻͲ,ͺͳ% (2.5) 

 

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɹɜɥɹɟɬɫɹ ɞɨɩɭɫɬɢɦɨɣ.  
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
 

Ɍɚɛɥɢɰɚ 2.2 – ȼɵɱɢɫɥɟɧɢɟ ɪɚɫɯɨɞɨɜ, ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɵɯ 

ɪɚɫɯɨɞɨɜ ɜɨɞɵ 
P% Ɏ MS KS QS 

0,1 3,68 0,75 1,75 7977 

1 2,61 0,53 1,53 6982 

 

2.1.3 Кɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 

 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɝɢɞɪɨɝɪɚɮɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɡɚ ɩɟɪɢɨɞ 1936-1990ɝɝ., ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, 
ɬɚɛɥɢɰɚ Ⱥ.1. 

ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞɚ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ 
(ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ).  

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: 
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ܲሺ݉ሻ = ௠௠+ଵ ∙ ͳͲͲ%,                (2.6) 

 

ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ;  

 n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90% ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.2. 

 

2.1.4 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1984 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1964.  
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɜɨ ɝɨɞɨɜ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 
2.2. 

 

Ɍɚɛɥɢɰɚ 2.3. – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɢɞɪɨɝɪɚɮɨɜ  
ɉɟɪɢɨɞ Ɇɟɠɟɧɶ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 

Q 50% 193 147 128 131 2782 3430 2631 1516 1602 424 227 160 

Q 90% 138 69 55 57 2112 3004 1706 1490 1516 421 161 122 

 

 

Ɋɢɫɭɧɨɤ 2.2 - Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. 
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2.2 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ: 
Эɧɟɪɝɨɫɢɫɬɟɦɚ: ɈЭɋ ȼɨɫɬɨɤɚ. 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ȽЭɋ ɪɚɛɨɬɚɟɬ ɧɚ əɤɭɬɫɤɨɟ ɊȾɍ. Ⱦɚɧɧɨɟ ɊȾɍ ɢɦɟɟɬ 

ȼɢɥɸɣɫɤɭɸ ȽЭɋ. 
ȼɵɪɚɛɨɬɤɚ ɡɚ ɝɨɞ: 10,95 ɦɥɪɞ. ɤȼɬ ɱ. 
 

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

ɂɫɩɨɥɶɡɭɹ ɫɭɬɨɱɧɵɟ ɦɨɳɧɨɫɬɢ ɦɨɠɟɦ ɩɨɫɬɪɨɢɬɶ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ 
ɧɚɝɪɭɡɤɢ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ, (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.3, Ⱥ.4). 

ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ 
ɩɟɪɢɨɞɚ, ɫ ɭɱёɬɨɦ ɜɜɟɞёɧɧɵɯ ɜ ɪɚɛɨɬɭ ȽЭɋ. (ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.1, Ⱥ.2). 

 

2.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 
ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 Ptmax = a + ሺb ∙ cos|͵Ͳ° ∙ t − ͳͷ°|ሻ,              (2.7) 

 

ɝɞɟ    t - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ;  
ɚ,b - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ: 
 a = ୔ˊˋˏ˃max+୔ˎˈ˕ˑmaxଶ ,                 (2.8) 

 b = ୔ˊˋˏ˃max−୔ˎˈ˕ˑmaxଶ ,                 (2.9) 

 

ɋɪɟɞɧɹɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɩɨ ɩɪɟɞɵɞɭɳɢɦ ɮɨɪɦɭɥɚɦ. 

Ɋɚɫɱɟɬ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.4 

ɢ 2.5. 
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Ɍɚɛɥɢɰɚ 2.4- Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  

Ɇɟɫɹɰ Pmax(ɥɟɬɨ) Pmax(ɡɢɦɚ) ɫos (30∙t-15)∙ 
(3,14/180) 

a b 
Pt,max, 

Ɇɜɬ 

1 

1029 1566 

0,97 

1298 268 

1557 

2 0,71 1488 

3 0,26 1367 

4 -0,26 1228 

5 -0,71 1108 

6 -0,97 1039 

7 -0,97 1039 

8 -0,71 1108 

9 -0,26 1228 

10 0,26 1367 

11 0,71 1488 

12 0,97 1557 

 

Ɍɚɛɥɢɰɚ 2.5- Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  

Ɇɟɫɹɰ Pɫɪɟɞ.(ɥɟɬɨ) Pɫɪɟɞ.(ɡɢɦɚ) ɫos (30∙t-15)∙ 
(3,14/180) 

a b 
Pt.ɫɪɟɞ, 

Ɇɜɬ 

1 

900 1441 

0,97 

1171 270 

1431 

2 0,71 1362 

3 0,26 1240 

4 -0,26 1101 

5 -0,71 980 

6 -0,97 910 

7 -0,97 910 

8 -0,71 979 

9 -0,26 1101 

10 0,26 1240 

11 0,71 1361 

12 0,97 1431 

 

 

Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 2.3.  
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Ɋɢɫɭɧɨɤ 2.3 - Ɇɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

2.4 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȽЭɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ, ɩɨɫɬɪɨɟɧɢɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ 

 

Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɜ 
ɪɚɦɤɚɯ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1964) ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

 𝑁ʒЭʠ = 𝑘𝑁 ∙ ܳ˒˓ଽ଴% ∙ 𝐻ʒЭʠ˒ˑˇ˅,             (2.10) 
 

ɝɞɟ kN  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, kN = 8,9; ܳ˒˓ଽ଴%-ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; 𝐻ʒЭʠ˒ˑˇ˅ −  ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ ȽЭɋ, ɦ. 
 𝐻ʒЭʠ˒ˑˇ˅ = 𝑍ʑʐ − 𝑍ʜʐ − ∆ℎ,             (2.11) 

 

ɝɞɟ 𝑍ʑʐ − ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ 𝑍ʜʐ − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɛɵɬɨɜɵɦ 
ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ;  ∆ℎ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,ͷ ɦ. 

Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ ȽЭɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ȼɏɄ ɩɨ ɮɨɪɦɭɥɟ:  
  𝑁ʑХʙ = 𝑘𝑁 ∙ ܳʑХʙ ∙ 𝐻ʒЭʠ˒ˑˇ˅,             (2.12) 
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ɝɞɟ ܳʑХʙ −ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞёɧɧɨɝɨ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ 
Ⱥ.3. 

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 ɛɟɡ ɭɱёɬɚ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɧɟɪɝɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

 

 
Ɋɢɫɭɧɨɤ 2.4 - Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ 

 

2.5.ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ȽЭɋ  
 

Ɋɚɫɱɟɬ ɪɚɛɨɬɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ȽЭɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɥɟɧɞɚɪɧɵɦ ɦɟɬɨɞɨɦ 
ɧɚ ɡɚɞɚɧɧɵɣ ɪɟɠɢɦ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ. Ɉɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ 
ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɹɜɥɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱёɬɧɨɝɨ ɩɟɪɢɨɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Эɬɨ 
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ɭɫɥɨɜɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɟɣ ɩɨɥɟɡɧɨɣ ёɦɤɨɫɬɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ɂɚ ɧɚɱɚɥɨ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɦɟɫɹɰ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 
ɩɨɥɨɜɨɞɶɹ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɷɬɨ ɨɤɬɹɛɪɶ. 

Ɋɚɫɱёɬ ɧɚɱɢɧɚɟɬɫɹ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧёɦ ɪɚɜɟɧ ɇɉɍ = 278 ɦ. 

ɉɪɨɜɟɞɹ ȼЭɊ ɪɟɠɢɦɚ ȽЭɋ ɜ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɩɨɥɭɱɢɥɢ ɨɬɦɟɬɤɭ  ∇ʢʛʝ =ʹͷ͵,ͻͳ ˏ ɢ ɪɚɫɫɱɢɬɚɥɢ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɢɥ 𝑉ʞʝʚЕЗʜ = ͳͶ,͹͵ ˍˏଷ. ɋɪɚɛɨɬɤɚ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ 
(ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ 4). 
 

2.5.1 ȼɨɞɧɨ-ɷɧɟɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ȽЭɋ ɜ  
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 
 

Ɂɚɞɚɱɚ ȼЭɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ȽЭɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ – ɨɩɪɟɞɟɥɢɬɶ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. 

Ȼɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɪɟɠɢɦɵ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɦɨɳɧɨɫɬɹɦ ɢ 
ɨɬɦɟɬɤɚɦ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. ȼ ɢɬɨɝɟ ɢɡ ɞɜɭɯ ɦɟɬɨɞɨɜ ɜɡɹɥɢ ɬɨɬ, ɝɞɟ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɛɨɥɶɲɟ. ɋɪɚɛɨɬɤɚ ɡɚ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ (ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ 5). 

ɉɨ ɞɚɧɧɵɦ ɪɟɠɢɦɚɦ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɜɵɪɚɛɨɬɤɚ ȽЭɋ ɡɚ ɩɟɪɢɨɞ 
ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ. ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɜɵɪɚɛɨɬɤɚ ɜ ɪɟɠɢɦɟ ɩɨ ɦɨɳɧɨɫɬɹɦ 
ɨɤɚɡɚɥɚɫɶ ɛɨɥɶɲɟ. Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ 
ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2.5. 

 

 
Ɋɢɫɭɧɨɤ 2.5 -Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
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2.5.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨщɧɨɫɬɢ ȽЭɋ, ɛɚɥɚɧɫ ɦɨщɧɨɫɬɟɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

Ɍɚɤ ɤɚɤ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɨ ɪɚɫɩɨɥɚɝɚɟɦ ɧɚ ɧɟɣ ɬɨɥɶɤɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ – ɷɬɨ ɜɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ 
ɫ ɭɱёɬɨɦ ɪɟɡɟɪɜɨɜ.  

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 2% Pt,max 

Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ 8% Pt,max 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɍɱɭɪɫɤɨɣ ȽЭɋ: 
 𝑁˖˔˕.ʒЭʠ = 𝑁˓˃˄.ʒЭʠ + 𝑁˓ˈˊʒЭʠ = ͷ͹Ͳ + ͵Ͳ = ͸ͲͲ ʛʑ˕.     (2.13) 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨщɧɨɫɬɟɣ ɢ ɪɟɡɟɪɜɨɜ, ɫɭщɟɫɬɜɭɸщɢɯ ȽЭɋ ɢ 
ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ 

 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɵ 
ɪɟɡɟɪɜɨɜ ȼɢɥɸɣɫɤɨɣ ȽЭɋ ɢ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɢɯ 
ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ.  

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 2% ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ. Ɉɩɪɟɞɟɥɹɟɦ 
ɧɚɝɪɭɡɨɱɧɵɣ ɢ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ȼɢɥɸɣɫɤɨɣ ȽЭɋ ɢ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɡɚ 
ɤɚɠɞɵɣ ɦɟɫɹɰ: 

 𝑁˓ˈˊː˃ˆ˓ = Ͳ,Ͳʹ ∙ 𝑁˓˃˄ʑ.ʒЭʠ, ː˃ˆ˓             (2.14) 

 

Ɋɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɌЭɋ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɭɫɥɨɜɢɹ ɩɨɥɧɨɝɨ ɩɨɤɪɵɬɢɹ 
ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ: 

 𝑁˓˃˄ʡЭʠ = ܲ௠𝑎𝑥 − 𝑁˓˃˄˒˓.ʒЭʠ,               (2.15) 

 

ɝɞɟ ܲ௠𝑎𝑥 – ɦɟɫɹɱɧɵɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ; 𝑁˓˃˄˒˓.ʒЭʠ
 – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ 
ɫɭɦɦɨɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɢ ɪɟɡɟɪɜɨɜ: 

 𝑁˖˔˕ʡЭʠ = 𝑁˓˃˄ʡЭʠ + 𝑁˓ˈˊː˃ˆ˓ + 𝑁˓ˈˊ˃˅ ,              (2.16) 

 

ɝɞɟ 𝑁˓˃˄ʡЭʠ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɌЭɋ; 𝑁˓ˈˊː˃ˆ˓ = Ͳ,Ͳʹ ∙ 𝑁˓˃˄ʡЭʠ – ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ; 𝑁˓ˈˊ˃˅ = Ͳ,ͳ ∙ 𝑁˓˃˄ʡЭʠ – ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ. 
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ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ȽЭɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ ȽЭɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. ɉɪɢ 
ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ȽЭɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 
ɞɧɟɣ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ – 1 ɪɚɡ ɜ 6 ɥɟɬ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɍɱɭɪɫɤɨɣ ȽЭɋ: 
 𝐹 ˈˏʢ.ʒЭʠ = ଵ∙𝑁˖˔˕ʢ.ʒЭʠ଺ ∙ ͳˏˈ˔ = ଺଴଴଺ = ͳͲͲ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ         (2.17) 

 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ȼɢɥɸɣɫɤɨɣ ȽЭɋ: 
 𝐹 ˈˏʑ.ʒЭʠ = ଵ∙𝑁˖˔˕ʑ.ʒЭʠ଺ ∙ ͳˏˈ˔ = ଺଼଴଺ = ͳͳ͵ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ         (2.18) 

 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɌЭɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɤɢ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: ɌЭɋ ɫ 
ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ ɌЭɋ – 30 ɞɧɟɣ. 
 F˓ˈˏʡЭʠ = ቆN˖˔˕ʡЭʠʹ ∙ ͳʹ ˏˈ˔ + N˖˔˕ʡЭʠʹ ∙ ͳˏˈ˔ቇ ∙ ͳʹ = (ͳ͵ͶͷͶ + ͳ͵Ͷͷʹ ) ∙ ͳʹ = = ͷͲͶ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ               (2.19) 
 

Ⱦɚɧɧɵɟ ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɪɚɫɱёɬɨɜ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.6 ɢ ɪɢɫɭɧɨɤ 2.6. 
 

Ɍɚɛɥɢɰɚ 2.6- Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  
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Ɋɢɫɭɧɨɤ 2.6 - Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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ˀе̥о̦т̦ы̜ ̬е̚е̬̏ 
˄чу̬̭ко̜ ʧЭˁ

ˀе̥о̦т̦ы̜ ̬е̚е̬̏ 
ʦ̛л̜̭̀ко̜ ʧЭˁ

ʻа̬̐у̚оч̦ы̜ 
̬е̚е̬̏ ʦ̛л̀ц̭ко̜ 
ʧЭˁ
ˀе̥о̦т ˃Эˁ

А̏а̛̬̜̦ы̜ ̬е̚е̬̏ 
˃Эˁ

ʻа̬̐у̚оч̦ы̜ 
̬е̚е̬̏ ˄чу̬̭ко̜ 
ʧЭˁ
ʦ̛л̜̭̀ка́ ʧЭˁ



25 

 

3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥя 
 

Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɜɵɩɨɥɧɟɧɧɵɦ ɪɚɫɱёɬɚɦ ɬɚɛɥɢɰɵ 3.1 ɢ ɬɪɟɦɹ 
ɡɧɚɱɟɧɢɹɦɢ ɧɚɩɨɪɚ: 𝐻௠௔𝑥 = ͸͹,͹ ˏ, 𝐻˓ = ͷ͸,Ͳ ˏ, 𝐻௠𝑖௡ = Ͷͷ,ͷ ˏ. ɉɪɢ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ N=600 Ɇȼɬ. Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨɤɚɡɚɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 3.1. 

 

Ɍɚɛɥɢɰɚ 3.1-Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱёɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ȽЭɋ 

Qɧɛ, 

ɦ3/ɫ 

Zɧɛ(ɥɟɬɨ), 
ɦ 

ɇɧɩɭ, 

 ɦ 

ɇɭɦɨ, 

ɦ 

Hzɜɛ1, 

ɦ 

H,  

ɦ 

Q,  

ɦ3/ɫ 

H,  

ɦ 

Q,  

ɦ3/ɫ 

0 208,00 69,50 48,18 58,90 80 843 80 1440 

250 208,78 68,72 47,40 58,12 72 936 75 1394 

500 209,45 68,05 46,73 57,45 68 991 70 1347 

650 209,80 67,70 46,38 57,10 65 1037 65 1298 

1000 210,52 66,98 45,66 56,38 60 1124 60 1247 

1180 210,85 66,65 45,33 56,05 56 1204 56 1204 

1500 211,38 66,12 44,80 55,52 50 1348 50 1138 

1750 211,75 65,75 44,43 55,15 45 1498 45 1080 

 

Ɋɢɫɭɧɨɤ 3.1-Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
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3.2 Вɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 

ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ, ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ 𝐻௠௔𝑥 ɛɵɥɨ ɛɵ ɛɥɢɡɤɨ ɤ 
ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ 𝐻˒˓ˈˇ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. 𝐻௠௔𝑥 ≤𝐻˒˓ˈˇ. 

Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ 67,7 ɦ ɜɵɛɢɪɚɟɦ ɫɥɟɞɭɸɳɢɟ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ70-ȼ; 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɞɢɚɝɨɧɚɥɶɧɚɹ ɉɅȾ70-ȼ600 

- ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɚɹ ɊɈ75-ȼ;  
ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 3.2 ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ 
Ɍɭɪɛɢɧɚ 

ɉɅ70–ȼ 

Ɍɭɪɛɢɧɚ 

ɉɅȾ70-ȼ600 

Ɍɭɪɛɢɧɚ 

ɊɈ75-ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 
ɝɢɞɪɨɬɭɪɛɢɧ 

ɇɩɪɟɞ 70 70 75 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
H୫i୬ H୫ax⁄  0,5 0,5 0,6 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

nଵ଴/ , ˏиː−ଵ 106 107 70 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ 
ɪɚɫɯɨɞ 

Qଵ଴/ , ˎ ˔⁄  860 1020 1010 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 
 

0,902 0,907 0,918 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ Q୫ax/ , ˎ ˔⁄  1300 1200 1220 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ ˒˓и Q୫ax/
 0,27 0,27 0,12 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ 

Dଵˏ,ˏ 0,46 0,345 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ʜˏ, ˏ 4 4 4 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞ ɩɪɢ 
ɢɫɩɵɬɚɧɢɢ 

tˏ, ℃ 4 7 7 

 

ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɟɦ ɪɚɫɱɟɬɧɵɟ 
ɬɨɱɤɢ Ɋ1. ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 

Ⱦɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɨɫɧɨɜɧɵɟ ɪɚɫɱёɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɥɟɟ ɞɥɹ ɊɈ75-ȼ. 

 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ : 

 

η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − εሻ + ε ∙ √DଵˏDଵ5 √ʜˏʜN˓భబ √νːνˏ5 ) = ͳ − ሺͳ − Ͳ,ͻͳͺሻ ∙ 

мо

Т
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∙ ሺͲ,ʹͷ + Ͳ,͹ͷ ∙ √ቀ଴,ସ଺ହ ቁ5 ∙ √ቀ ସହ଺,଴ቁభబ ∙ √ቀଵ,ସଶଵ,ଷ ቁ5 = Ͳ,ͻͷͳ.           (3.1) 

 

ɝɞɟ ηˏ, Dଵˏ, ʜˏ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵ, ʜN˓– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; νˏ, νː − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ; 𝜀 – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɞɥɹ ɪɚɞɢɚɥɶɧɨ ɨɫɟɜɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 𝜀 = Ͳ,͹ͷ). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 N˃ = ͻ,ͺͳQଵ˓/ DଵଶHN˓ଵ,ହη˕ηˆ̝˓ = ͻ,ͺͳ ∙ ͳ,ʹʹ ∙ ͷଶ ∙ ͷ͸ଵ,ହ ∙ Ͳ,ͻͷͲ͹ ∙ Ͳ,ͻ͹ = = ͳͳͷ͸ʹͻ ʛʑ˕                 (3.2) 

 

ɝɞɟ Qଵ˓/ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ηˆ̝˓ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 𝜂ˆ = Ͳ,ͻ͹). 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ ȽЭɋ ɚɝɪɟɝɚɬɨɜ: 
 Z′a = Nˆэ˔˖˔˕Na = ଺଴଴ଵଵ଺ = ͷ,ͳͻ,                (3.3) 

 

ɝɞɟ Nˆэ˔˖˔˕ = ͸ͲͲ Ɇȼɬ – ɪɚɫɱёɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ܼ′௔ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ܼ௔. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɝɥɚɜɧɚɹ ɫɯɟɦɚ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. 

ɉɪɢɦɟɦ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɪɚɜɧɨɟ 6.ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ 
ɚɝɪɟɝɚɬɚ: 

 Na = N˖˔˕Za = ଺଴଴଺ = ͳͲͲ ʛʑ˕,               (3.4) 

 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 𝑛 = 𝑛′ூ ˓ ∙ √ு˓∙∆𝐷భ = ͹Ͳ ∙ √ହ଺∙ଵ,଴ଷ଺ହ = ͳͲ͸,͸ ˑ˄/ˏиː            (3.5)  

 

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

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ 
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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௠௔𝑥, 𝐻˓ ɢ 𝐻௠𝑖௡ , ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɱɢɫɥɢɜ ɬɪɢ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 

 𝑛′ூ௠𝑖௡ = ௡˔∙𝐷భ√ு೘𝑎𝑥∙∆ = ଵଶହ∙ହ√଺଻,଻∙ଵ,଴ଷ଺ = ͹Ͷ,͸Ͷ ˑ˄/ˏиː,             (3.6) 𝑛′ூ˓˃˔ч = ௡˔∙𝐷భ√ு˓˃˔ч∙∆ = ଵଶହ∙ହ√ହ଺∙ଵ,଴ଷ଺ = ͺʹ,Ͳ͹ ˑ˄/ˏиː,             (3.7) 𝑛′ூ௠௔𝑥 = ௡˔∙𝐷భ√ு೘𝑖೙∙∆ = ଵଶହ∙ହ√ସହ,ହ∙ଵ,଴ଷ଺ = ͻͳ,Ͳͷ ˑ˄/ˏиː,             (3.8) 

 

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

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′ூ ∙ 𝜂Т = 𝑁˃ଽ,଼ଵ∙𝐷భమ∙ுభ˓,5∙𝜂ˆ ˔˓ = ଵ଴଴଴଴଴ଽ,଼ଵ∙ହమ∙ହ଺భ,5∙଴,ଽ଻ = ͳ,ͲͲ͵,           (3.9) 

 

Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ 𝑛′ூ ˓, 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′ூ ∙ 𝜂Т ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ  ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ: 
ூ௠𝑖௡′ݍ  = 𝑄೘𝑖೙௓𝑎∙𝐷భమ∙√ு೘𝑖೙∙∆ = ଺ହ଴ସ∙ହమ∙√ସହ.ହ∙ଵ,଴ଷ଺ = Ͳ,ͻͶ͹ ˏଷ/˔,          (3.10) ݍ′ூ௠௔𝑥 = 𝑄೘𝑖೙௓𝑎∙𝐷భమ∙√ு೘𝑎𝑥∙∆ = ଺ହ଴ହమ∙√଺଻.଻∙ଵ,଴ଷ଺ = Ͳ,͹͹͸ ˏଷ/˔,         (3.11) 

 

ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɪɚɫɯɨɞɟ: 
 𝐻𝑆 = ͳͲ,͵͵ − ଶ଴଼,ହସଽ଴଴ − ͳ,Ͳͷ ∙ Ͳ,ͳͶͷ ∙ ͷ͸ − ͳ,ͷ = Ͳ,ͻʹ͵ ˏ.  
 

Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɪɚɫɯɨɞɟ: 
 ∇РК˓˃˔ч ≤ ∇ʜʐ˓˃˔ч + 𝐻𝑠 = ʹͲͺ.͸͵ + Ͳ.ͻʹ͵ = ʹͲͻ.ͷͷ ɦ.        (3.12) 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ D1 

ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ70-ȼ, ɉɅȾ70-ȼ ɢ ɊɈ75-ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 
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Ɍɚɛɥɢɰɚ 3.3-ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɉɚɪɚɦɟɬɪɵ ɉɅ70-ȼ ɉɅȾ70-ȼ60 ɊɈ75-ȼ 

D1,ɦ 9 9,5 7,1 7,5 4,75 5,0 

ƞ 0,9455 0,9458 0,9480 0,9483 0,9504 0,9507 

N’,ɤȼɬ 485591 541229 259172 289293 104323 115629 

Zɚ’ 1,24 1,11 2,32 2,07 5,75 5,19 

Zɚ 2 2 3 3 6 6 

N 300000 300000 200000 200000 100000 100000 

Δ1 1,048 1,049 1,045 1,046 1,035 1,036 

nc1' 90,2 85,5 115,3 109,2 112,2 106,6 

nc1 90,9 85,7 115,5 115,4 125,0 125,0 

n'min,ɦɢɧ¯¹ 97,11 96,63 97,40 102,87 70,92 74,64 

n'p,ɦɢɧ¯¹ 106,78 106,24 107,09 113,11 77,98 82,07 

n'max,ɦɢɧ¯¹ 118,46 117,84 118,81 125,48 86,51 91,05 

Q"ƞ ɩɪɢ Hɪɚɫɱ 0,929 0,834 0,995 0,892 1,111 1,003 

Q"ƞ ɩɪɢ Hmax 0,699 0,627 0,748 0,671 0,836 0,755 

q Hmin 0,581 0,521 0,935 0,838 1,049 0,947 

q Hmax 0,476 0,427 0,766 0,687 0,860 0,776 

Hs max -8,415 -0,674 -5,821 -5,750 2,296 3,406 

Hs ɪɚɫɱ -9,126 -7,783 -6,058 -5,988 1,173 0,923 

Hs min -1,306 -7,071 2,174 2,244 2,955 2,044 

HɊɄ max 201,07 208,82 203,26 203,44 210,84 211,95 

HɊɄ ɪɚɫɱ 200,63 201,95 203,20 203,39 209,85 209,55 

HɊɄ  min 208,22 202,43 211,21 211,38 211,56 210,61 

 

Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɞɚɧɧɵɯ ɬɭɪɛɢɧ, ɜɵɛɢɪɚɟɦ 
ɬɭɪɛɢɧɭ ɊɈ75-ȼ ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1=5 ɦ, ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ 
ɩɪɢɧɢɦɚɟɦ Za = 6, ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nc = 125 ɨɛ/ɦɢɧ. Ɂɨɧɚ ɪɚɛɨɬɵ 
ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɊɈ75-ȼ-500 ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ Ȼ.1 ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 

Ⱦɚɧɧɵɣ ɜɚɪɢɚɧɬ ɢ ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ. 

 

3.3 Ɋɚɫɱёɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 

Ɂɚɞɚɜɚɹɫɶ ɦɚɤɫɢɦɚɥɶɧɵɦ ɧɚɩɨɪɨɦ ɇɦɚɯ = 67,70 ɦ, ɤ ɩɪɨɟɤɬɢɪɨɜɤɟ 
ɜɵɛɢɪɚɟɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɫ ɭɝɥɨɦ ɨɯɜɚɬɚ 
ϕ=3450. ɉɪɢ ɪɚɫɱɟɬɟ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɬɪɢ ɝɥɚɜɧɵɯ 
ɭɫɥɨɜɢɹ: 

1) Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ. 

2) Ɉɛɟɫɩɟɱɟɧɢɟ ɨɞɢɧɚɤɨɜɨɣ ɡɚɤɪɭɬɤɢ ɩɨɬɨɤɚ (ɩɨɫɬɨɹɧɫɬɜɨ ɦɨɦɟɧɬɚ 
ɫɤɨɪɨɫɬɢ) ɩɟɪɟɞ ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ. 

3) ɉɨɞɛɨɪ ɬɚɤɢɯ ɪɚɡɦɟɪɨɜ ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, 
ɱɬɨɛɵ ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɧɢɯ ɧɟ ɩɪɟɜɨɫɯɨɞɢɥɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. 

ɉɪɢɧɢɦɚɹ ɫɬɚɧɞɚɪɬɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɢɧɢɦɚɟɦ: 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɫɬɚɬɨɪɚ Db = 8,05 ɦ; 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɫɬɚɬɨɪɚ Da = 7.65 ɦ; 
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Ⱦɢɚɦɟɬɪ ɫɨɩɪɹɠɟɧɢɹ ɋɄ ɢ ɫɬɚɬɨɪɚ ɬɭɪɛɢɧɵ D4 = 8.05 ɦ. 
ȼɵɫɨɬɚ ɬɨɱɤɢ ɫɨɩɪɹɠɟɧɢɹ ɋɄ ɢ ɫɬɚɬɨɪɚ ɨɬ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɇȺ h1=0,41ɦ; 
ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɋɄ υɜɯ=6,7 ɦ/ɫ. 

ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 ʑ˔˕ = ܾଵ + ʹ ∙ ℎଵ = ͳ,͹͹ + ʹ ∙ Ͳ.Ͷͳ = ʹ,ͷͻ ˏ,          (3.13) 

 

ɝɞɟ ܾଵ = Ͳ,͵ͷ ∙ 𝐷ଵ + Ͳ,Ͳʹ = Ͳ,͵ͷ ∙ ͷ + Ͳ,Ͳʹ = ͳ,͹͹ ˏ,          (3.14) 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɥɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ 
ɧɚɩɨɪɚ ɢ ɦɨɳɧɨɫɬɢ: 

 ܳ଴ = 𝑁ଽ,଼ଵ∙ு೛∙𝜂೚೙೘ = ଵ଴଴଴଴଴ଽ,଼ଵ∙ହ଺∙଴,ଽହଵ = ͳͻͳ,Ͷͳ ˏଷ ˔⁄ ,          (3.15) 

 

ɝɞɟ N- ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ, N = 100000 ɤȼɬ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ𝑖 = 𝑄𝑇∙𝜑ଷ଺଴ = ଵଽଵ.ସଵ∙ଷସହଷ଺଴ = ͳͺ͵.Ͷ͵ ˏଷ ˔⁄ ,           (3.16) 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɜɯɨɞɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ: 
 𝐹 х = 𝑄𝑖𝑉 х = ଵ଼ଷ.ସଷ଺.଻ = ʹ͹.͵ͺ ˏଶ,             (3.17) 

 

Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
х˅݌  = √𝐹 х𝜋 = ଶ଻.ଷ଼𝜋 = ʹ.ͻͷ͵ ˏ,             (3.18) 

 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܴ˅х = ܽ˅х + х˅݌ = ͸.͸͹ͻ + ʹ.ͻͷ͵ = ͻ.͸͵ʹ ˏ,          (3.19) 

 

Ɂɧɚɱɟɧɢɟ 𝜑̝ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

 𝜑̝ = ܽ − √ܽଶ − ଶ݌ = ͸.͸͹ͻ − √͸.͸͹ͻଶ − ʹ.ͻͷ͵ଶ = Ͳ.͸ͻ ˏ,        (3.20) 

 

ɉɪɢ ɩɪɢɧɹɬɨɦ ɡɧɚɱɟɧɢɢ ܽ˅х и ݌˅х: 
ଵ̝ = Ͳ,͹ʹ; 

𝜑ଷ଺଴ = Ͳ,ͻͷͺ . 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɧɟɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4 ɢ ɪɢɫɭɧɤɟ 3.3. 
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Ɍɚɛɥɢɰɚ 3.4-ɉɚɪɚɟɬɪɵ ɧɟɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 𝜑  - - - - - x X2 p2 p a R 
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1 2 3 4 5 6 7 8 9 10 11 12 

345 0,958 0,688 5,540 3,863 1,965 2,654 7,042 8,719 2,953 6,679 9,632 

330 0,917 0,658 5,299 3,622 1,903 2,562 6,561 8,238 2,870 6,587 9,457 

315 0,875 0,628 5,058 3,381 1,839 2,467 6,087 7,764 2,786 6,492 9,279 

300 0,833 0,598 4,818 3,140 1,772 2,371 5,620 7,297 2,701 6,396 9,097 

285 0,792 0,569 4,577 2,900 1,703 2,271 5,159 6,836 2,615 6,296 8,911 

270 0,750 0,539 4,336 2,659 1,631 2,169 4,705 6,382 2,526 6,194 8,720 

255 0,708 0,509 4,095 2,418 1,555 2,064 4,259 5,936 2,436 6,089 8,525 

240 0,667 0,479 3,854 2,177 1,475 1,954 3,819 5,496 2,344 5,979 8,324 

225 0,625 0,449 3,613 1,936 1,391 1,840 3,387 5,064 2,250 5,865 8,116 

210 0,583 0,419 3,372 1,695 1,302 1,721 2,962 4,639 2,154 5,746 7,900 

195 0,542 0,389 3,131 1,454 1,206 1,595 2,544 4,221 2,054 5,620 7,674 

180 0,500 0,359 2,891 1,213 1,102 1,461 2,134 3,811 1,952 5,486 7,438 

165 0,458 0,329 2,650 0,973 0,986 1,315 1,730 3,407 1,846 5,340 7,186 

 

ɇɟɞɨɫɬɚɸɳɢɣ ɭɱɚɫɬɨɤ ɩɥɚɜɧɨ ɩɪɨɞɥɹɟɦ ɞɨ 0° ɢ ɩɨɥɭɱɚɟɦ ɡɚɜɢɫɢɦɨɫɬɶ 
R=f(𝜑). 

 
Ɋɢɫɭɧɨɤ 3.3-ɂɡɦɟɧɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɪɚɞɢɭɫɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 

ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɬɭɪɛɢɧɵ ɩɨɤɚɡɚ ɧɚ ɪɢɫɭɧɤɟ Ȼ.2 ɩɪɢɥɨɠɟɧɢɹ Ȼ. 
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3.4 Вɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵх ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

ɉɨ ɧɚɧɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 6,3/1-40-

8-2. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 6,3 ɦ3, 

ɫɨɫɬɨɹɳɢɦ ɢɡ 1 ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ 
ɚɝɪɟɝɚɬɨɦ ȽȺ 6,3/1 – 40, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 8 ɦ3 ɫ 2 
ɧɚɫɨɫɚɦɢ. 

 

3.5 Вɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥяɬɨɪɚ 
 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ЭȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɊɈ, ɬɨ ɜɵɛɢɪɚɟɦ 
ЭȽɊ. Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 100 ɦɦ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ЭȽɊ-2ɂ1-100-

11. 
 

3.6 Вɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ» ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ- 

1130/140-48 Ɍɋ4. ɉɚɪɚɦɟɬɪɵ ɞɚɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.5 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɚ ɍɱɭɪɫɤɨɣ ȽЭɋ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Sɧɨɦ ɆȼȺ 117,7 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɋɧɨɦ Ɇȼɬ 100 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,85 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 

Uɧɨɦ ɤȼ 13,8 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 4,92 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

nɧɨɦ ɨɛ/ɦɢɧ 125 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ 

Xd ɨ.ɟ. 0,91 

ɉɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

X’d ɨ.ɟ. 0,26 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

X”d ɨ.ɟ. 0,21 

ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ 

 

3.7 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 

ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɨ 
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ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ 
ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 
 

D*
ɜ ≥ (5.1·Mɤɪ / [τɞɨɩ])

0.33,             (3.21) 
 

ɝɞɟ [τɞɨɩ] = 30 Ɇɩɚ. 
 

Mɤɪ = 0.00974 N/nɫɢɧɯ= 0.00974 · 100000/125 = 7.79 (ɤɇ·ɦ)        (3.22) 
 

D*
ɜ = (5.1· 7.79 / [30])0.33 = 1.09 (ɦ). 

 

ɉɪɢɧɢɦɚɟɬ ɞɢɚɦɟɬɪ ɜɚɥɚ 1,2 ɦ. 
 

3.8 Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ 

 

ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 
ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ȼ ɩɪɨɟɤɬɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɩɨɞɲɢɩɧɢɤ ɧɚ 
ɜɨɞɹɧɨɣ ɫɦɚɡɤɟ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɤɨɥɶɰɟɜɨɝɨ ɢɥɢ ɫɟɝɦɟɧɬɧɨɝɨ ɬɢɩɚ. 

Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɟɝɨ ɪɚɡɦɟɪɚ ɢ ɩɪɨɜɟɪɤɟ ɩɨ 
ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 

Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 

Rɪɚɞ = 0.8 · N/(nɫɢɧɯ· D1) = 0.8 · 100000/(125 · 5) = 128 (ɤɇ).        (3.23) 
 

Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ dɩ, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 
20 (ɦɦ) ɛɨɥɶɲɟ Dɜ:  

 

dɩ = 1.20 + 0.02 = 1.22 (ɦ). 
 

ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ:   
 

ɪɭɞ = Rɪɚɞ /(dɩ·hɩ) ≤ [ɪɭɞ] = 128 /(1.22 · 0.5) = 210 (ɤɉɚ),        (3.24) 
 

ɝɞɟ hɩ = 500 (ɦɦ) – ɜɵɫɨɬɚ ɫɟɝɦɟɧɬɚ 

Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ ɞɨɩɭɫɤɚɟɦɨɟ [ɪɭɞ] ɪɚɜɧɨ: 
 

[ɪɭɞ] = 29 · U= 29 · 16.0 = 463 (ɤɉɚ),           (3.25) 
 

ɝɞɟ  U = π ·nɫɢɧɯ· dɩ / 30= 3.14 ·125 · 1.22 / 30 = 16.0 (ɦ/ɫɟɤ).         (3.26) 
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
Ɉɩɪɟɞɟɥɢɦ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 

R1 = Rɪɚɞ /(1+ 2Cos α +2Cos(2α)),            (3.27) 
 

ɝɞɟ α=3600/Zɫɟɝɦ=3600/10 =360– ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ 
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Zɫɟɝɦ = 10 – ɱɢɫɥɨ ɫɟɝɦɟɧɬɨɜ. 
 

R1 = 128 /(1+ 2Cos 360 +2Cos(2·360)) = 39.55 (ɤɇ).  
 

ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
 

ɪɭɞ = Rɪɚɞ /(lɫɟɝɦ· hɩ) ≤ [ɪɭɞ],             (3.28) 
 

ɝɞɟ lɫɟɝɦ  - ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ:  
 

lɫɟɝɦ=0.90π·dɩ/Zɫɟɝɦ=0.9·3.14·1.22/10=0.34(ɦ).          (3.29) 
 

ɪɭɞ = 128 /(0.34· 0.5) = 743 (ɤɉɚ). 
 

Ⱦɥɹ ɬɚɤɢɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ ɞɨɩɭɫɤɚɟɦɨɟ 
[ɪɭɞ] ɪɚɜɧɨ: 

 

[ɪɭɞ] = 50 · U = 50 · 16.0 = 798 (ɤɉɚ).            (3.30) 

 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

Ɍɚɤ ɤɚɤ ɜɵɩɨɥɧɹɸɬɫɹ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɞɥɹ ɨɛɨɢɯ ɬɢɩɨɜ ɩɨɞɲɢɩɧɢɤɨɜ 
ɜɵɛɢɪɚɟɦ ɫɟɝɦɟɧɬɧɨɣ ɬɢɩ.  

 

3.9 Вɵɛɨɪ ɝɟɨɦɟɬɪɢɱɟɫɤɢх ɪɚɡɦɟɪɨɜ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 

 

ɒɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 25 ɦɟɬɪɚɦ. ɒɢɪɢɧɭ 
ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ: ɩɪɢɧɢɦɚɟɦ ɪɚɡɧɨɣ 15 ɦɟɬɪɚɦ. ɉɪɢ ɬɚɤɨɣ ɲɢɪɢɧɟ ɛɭɞɟɬ 
ɜɨɡɦɨɠɧɨ ɪɚɫɤɥɚɞɤɚ ɭɡɥɨɜ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɡɨɧɟ ɪɚɛɨɬɵ ɦɨɫɬɨɜɨɝɨ 
ɤɪɚɧɚ, ɫ ɭɱёɬɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɱɚɫɬɹɦɢ ɛɭɞɟɬ ɧɟ ɦɟɧɟɟ 1.5 ɦɟɬɪɨɜ. 

ɒɢɪɢɧɚ ɛɥɨɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ: 
 

ȼɛɥ = 4·D1 = 4·5= 20 ɦ              (3.31) 

 

Ⱦɥɢɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
 

Lɦɡ= ȼɛɥ·nɚɝɪ+ȼɦ.ɩ. = 20·6 + 20 = 140 ɦ           (3.32) 
 

ȼɵɫɨɬɭ ɢ ɩɪɨɥёɬ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɩɪɢɧɢɦɚɟɦ 25 ɦɟɬɪɨɜ. 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜɟɫ ɪɨɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 443 ɬ. ɚ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ 6 

ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ ɊɭɫȽɢɞɪɨ ɜ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɧɚɡɧɚɱɚɟɬɫɹ ɞɜɚ ɦɨɫɬɨɜɵɯ ɤɪɚɧ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ -250 ɬɨɧɧ. 
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4 Эɥɟɤɬɪɢɱɟɫɤɚя ɱɚɫɬɶ 

 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ȽЭɋ 

 

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɍɱɭɪɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞɚɱɭ 
ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 
ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɞɟɠɧɨɫɬɢ, ɦɚɧɟɜɪɟɧɧɨɫɬɢ, ɭɞɨɛɫɬɜɚɦ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹɦ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ 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 ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɤɚɠɞɵɣ 

ɝɟɧɟɪɚɬɨɪ; ɜ – ɭɤɪɭɩɧёɧɧɵɣ ɛɥɨɤ ɫ ɨɞɧɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɞɜɚ ɝɟɧɟɪɚɬɨɪɚ. 
 

4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя ɝɥɚɜɧɨɣ ɫɯɟɦɵ ȽЭɋ 
 

4.2.1 ɋɯɟɦɚ 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: 

 S˓˃˔ч = ʟʒ ːˑˏ−ʟ˔.ː.ୡ୭sφʒ = ଵ଴଴−ଵ଴଴∙଴,଴ଵ଴,଼ହ = ͳͳ͸,ͷ ʛʑ ∙ А             (4.1) 
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ɝɞɟ Ɋɫ.ɧ. – ɩɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-125000/110. ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.1. 

 

Ɍɚɛɥɢɰɚ 4.1 - ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɤȼ∙Ⱥ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 
ɨɛɦɨɬɨɤ, ɤȼ 

ɋɯɟɦɚ ɢ 
ɝɪɭɩɩɚ 

ɫɨɟɞɢɧɟɧɢɹ 
ɨɛɦɨɬɨɤ 

ɉɨɬɟɪɢ, ɤȼɬ ɇɚɩɪɹɠɟɧɢɟ 
ɄɁ, % 

ȼɇ ɇɇ ɏɏ ɄɁ 

125000 242 13,8 Yɧ/D-11 90 380 11,0 

 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ Ɍmax ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ 𝜏. 

 𝜏 = ቀͲ,ͳʹͶ + 𝑇𝑚𝑎𝑥ଵ଴4 ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ଺ସଷଵଵ଴4 ቁଶ ∙ ͺ͹͸Ͳ = ͷͳͷͷ чˆˑˇ          (4.2) 

 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 𝑡˓˃˄ = ͺ͹͸Ͳ − 𝜇ʡ˒ˎ − 𝜔ʡ˅ = ͺ͹͸Ͳ − Ͳ,ͻ ∙ ͵ʹ − Ͳ,Ͳ͵ ∙ ͹Ͳ = ͺ͹ʹͻч        (4.3) 

 

ɝɞɟ μ = 0,9 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ; 
Tɩɥ =32 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; 
ω =0,03 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ; 
Tɜ=70 – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆𝑊хх = 𝑛˕ ∙ ∆ʟхх ∙ 𝑡˓˃˄ = ͳ ∙ Ͳ,Ͳͻ ∙ ͺ͹ʹͻ = ͹ͺͷ,͸ ʛʑ˕ ∙ ч          (4.4) 

 

ɝɞɟ nɌ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 

 ∆𝑊 = ∆ʟˍ𝑛˕ ∙ ቀ ୗ˓˃˔чୗ˕ ːˑˏቁଶ ∙ 𝜏 = ଴,ଷ଼ଵ ∙ ቀଵଵ଺,ହଵଶହ ቁଶ ∙ ͷͳͷͷ = ͳ͹Ͳͳ ʛʑ˕ ∙ ч         (4.5) 

 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 

ɂɩɨɬ.ɋɇ1=𝛽(Δ𝑊ɯɯ+Δ𝑊ɧ)=7,95∙(785,6+1701)=19,77 ɬɵɫ.ɪɭɛ/ɝɨɞ          (4.6) 
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ɝɞɟ 𝛽 = 7,95 – ɫɬɨɢɦɨɫɬɶ 1Ɇȼɬ/ɱ ɡɚ 2018 ɝɨɞ ɫɨɝɥɚɫɧɨ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ 
ɭɫɥɨɜɢɹɦ ɞɥɹ Ɉɗɋ ȼɨɫɬɨɤɚ; 

Ⱦɥɹ 6-ɯ ɛɥɨɤɨɜ: 
 

ɂɩɨɬ1 = 6 ∙ 19,77 = 118,62 ɬɵɫ. ɪɭɛ/ɝɨɞ              (4.7) 

 

4.2.2 ɋɯɟɦɚ 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 = ʟʒ ːˑˏ−ʟ˔.ː.ୡ୭sφʒ = ଶ∙ሺଵ଴଴−ଵ଴଴∙଴,଴ଵሻ଴,଼ହ = ʹ͵͵ ʛʑ ∙ А            (4.8) 

 

ɝɞɟ Ɋɫ.ɧ. – ɩɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-250000/220. ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.2. 

 

Ɍɚɛɥɢɰɚ 4.2 - ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-250000/220 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɤȼ∙Ⱥ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 
ɨɛɦɨɬɨɤ, ɤȼ 

ɋɯɟɦɚ ɢ 
ɝɪɭɩɩɚ 

ɫɨɟɞɢɧɟɧɢɹ 
ɨɛɦɨɬɨɤ 

ɉɨɬɟɪɢ, ɤȼɬ ɇɚɩɪɹɠɟɧɢɟ 
ɄɁ, % 

ȼɇ ɇɇ ɏɏ ɄɁ 

250000 242 13,8 Yɧ/D-11 240 600 11,0 

 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆𝑊хх = 𝑛˕ ∙ ∆ʟхх ∙ 𝑡˓˃˄ = ͳ ∙ Ͳ,ʹͶ ∙ ͺ͹ʹͻ = ʹͲͻͶ,ͻ ʛʑ˕ ∙ ч          (4.9) 

 

ɝɞɟ nɌ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 𝑡˓˃˄- ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 

 ∆𝑊 = ∆ʟˍ𝑛˕ ∙ ቀ ୗ˓˃˔чୗ˕ ːˑˏቁଶ ∙ 𝜏 = ଴,଺ଵ ∙ ቀଶଷଷଶହ଴ቁଶ ∙ ͷͳͷͷ = ʹ͸ͺ͸ ʛʑ˕ ∙ ч        (4.10) 

 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 

ɂɩɨɬ.ɋɇ1=𝛽(Δ𝑊ɯɯ+Δ𝑊ɧ)=7,95∙(2094,9+2686)=38,00ɬɵɫ.ɪɭɛ/ɝɨɞ       (4.11) 

 



38 

 

ɝɞɟ 𝛽 = 7,95 – ɫɬɨɢɦɨɫɬɶ 1Ɇȼɬ/ɱ ɡɚ 2018 ɝɨɞ ɫɨɝɥɚɫɧɨ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ 
ɭɫɥɨɜɢɹɦ ɞɥɹ Ɉɗɋ ȼɨɫɬɨɤɚ; 

Ⱦɥɹ 3-ɯ ɛɥɨɤɨɜ: 
 

ɂɩɨɬ1 = 3 ∙ 38,00 = 114,00 ɬɵɫ. ɪɭɛ/ɝɨɞ            (4.12) 

 

4.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 

Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 
ɫɨɫɬɚɜɥɹɟɬ 1% ɨɬ Sʒ ːˑˏ: 

 S˔.ː. = Ͳ,Ͳͳ ∙ 𝑛ʒ ∙ 𝑆ʒ ːˑˏ. = Ͳ,Ͳͳ ∙ ͸ ∙ ͳͳ͹ͲͲͲ = ͹ͲʹͲ ˍʑ ∙ А          (4.13) 

 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 Sʡ˔.ː. ≥ S˔.ː. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ “ɗɧɟɪɝɨɦɚɲ” ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɌɋɁ-2500/15 ɍɁ ɜ ɤɨɥɢɱɟɫɬɜɟ 3. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.3. 

 

Ɍɚɛɥɢɰɚ 4.3 -Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-2500/15 ɍɁ Sːˑˏ, Ɇȼɬ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆Pхх, ɤȼɬ Uʑʜ Uʜʜ 

2,5 13,8 6,3 6 21 3,8 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫɭɯɨɣ, ɝɟɪɦɟɬɢɱɧɵɣ, ɛɟɡ ɪɚɫɲɢɪɢɬɟɥɹ, ɫ Ɋɉɇ. 

 

4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ȽЭɋ ɩɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ ɪɚɫɱɟɬɭ 

 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɹɱɟɟɤ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

Ʉ = 𝑡 ∙ ɄɈɊɍ + n ∙ ɄɌ + m ∙ ɄɌɫ.ɧ.,             (4.14) 

 

ɝɞɟ ɄɌ –ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
ɄɌɫ.ɧ.-ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
ɄɈɊɍ –ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɈɊɍ; 
n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
m - ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
t – ɱɢɫɥɨ ɹɱɟɟɤ ɈɊɍ. 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ (4.14): 

 

Ʉ1 = 13 ∙ 12,8 ∙ 3 + 6 ∙ 100,8 + 3 ∙ 1,3 = 1107,9 ɦɥɧ. ɪɭɛ. 
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Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ (4.14): 

Ʉ2 = 10 ∙ 12,8 ∙ 3 + 3 ∙ 200,1 + 3 ∙ 1,3 = 988,2 ɦɥɧ. ɪɭɛ. 
 

ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 

ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 

Ɂ𝑖 = ȿɧ ∙ Ʉ𝑖 + ɂ𝑖,                (4.15) 

 

ɝɞɟ ȿɧ = 0,15 ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ 
ɫɨɛɨɣ ɨɬɧɨɲɟɧɢɟ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɤ ɜɵɡɜɚɜɲɢɦ ɢɯ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦ. 

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ 
ɮɨɪɦɭɥɟ (4.15): 

 

Ɂ1 = 0,15 ∙ 775,1 + 0,119 = 166,3 ɦɥɧ. ɪɭɛ. 
 

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ ɩɨ 

ɮɨɪɦɭɥɟ (4.15): 

 

Ɂ2 = 0,15 ∙ 732,2 + 0,114 = 148,3 ɦɥɧ. ɪɭɛ. 
 

ɂɡ ɫɪɚɜɧɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɜɵɛɢɪɚɟɦ ɫɯɟɦɭ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ ɬ.ɤ. ɨɧɚ ɷɤɨɧɨɦɢɱɧɟɟ ɧɚ 11%. 

 

4.5 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞяɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɢ ɦɚɪɤɢ 
ɩɪɨɜɨɞɨɜ  

 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɍ: 
 S∑ = ୬ˆ∙Pˆ−୬˔ː∙P˔ːୡ୭sφˆ = ଺∙ଵ଴଴−ଷ∙ଶ,ହୡ୭sφˆ = ͸ͻ͹,Ͳ͸ ʛʑ ∙ А             (4.16) 

 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ȼɅ: 
 S˒ˈ˓ˈˇ = P˒˓ˈˇୡ୭sφˆ = ଵ,ଶ∙ଵଷହ଴,଼ହ = ͳͻͲ,͸ ʛʑ ∙ А.                    (4.17) 

 

ɑɢɫɥɨ ɥɢɧɢɣ: 
 nˎ = ୗ∑ୗ˒ˈ˓ˈˇ. = ଺ଽ଻,଴଺ଵଽ଴,଺ = ͵,͸             (4.18) 

 

ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ ɪɚɜɧɵɦ nˎ = Ͷ + ͳ = ͷ. 
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I˓˃˄ = ୗ∑୬ˎ∙√ଷ∙୙ːˑˏ = ଺ଽ଻,଴଺ହ∙√ଷ∙ଶଶ଴ = ͵͸ͷ,ͻ А            (4.19) 

 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔ч = αʡ ∙ αi ∙ I˓˃˄ = ͳ,ͳ ∙ ͳ,Ͳͷ ∙ ͵͸ͷ,ͻ = Ͷʹʹ,͸ А.         (4.20) 

 

ɝɞɟ αi = ͳ,Ͳͷ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ 
ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ ;  αʡ = ͳ,ͳ –ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Ⱥɋ – 240/32. Ⱦɨɩɭɫɬɢɦɵɣ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸Ͳͷ А. 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଺ଽ଻,଴଺ସ∙√ଷ∙ଶଶ଴ = Ͷͷ͹,͵ А             (4.21) 

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

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

 

Ɍɚɛɥɢɰɚ 4.4 - ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-240/32 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ R0 Ɉɦ/ɤɦ X0 Ɉɦ/ɤɦ b0 ɋɦ/ɤɦ 

1 0,121 0,435 2,6·10-4 

 

4.6 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-220 ɤȼ: 8 (5 ȼɅɗɉ 220 ɤȼ, 3 ɛɥɨɤɚ). ɉɪɢ 
ɞɚɧɧɨɦ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ɜɵɛɢɪɚɟɦ 
ɜɚɪɢɚɧɬ ɞɜɟ ɪɚɛɨɱɢɟ ɫɢɫɬɟɦɵ ɲɢɧ. ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ Ɋɍ –220 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 4.2. 
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Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɍɱɭɪɫɤɨɣ Ƚɗɋ 

 

4.7 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢя ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 
RastrWin3 
 

4.7.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 xG = xୢ′′ ∙ ୙ːˑˏ2ୗːˑˏ = Ͳ,͵Ͷʹ ʝˏ             (4.22) 

 

Ɂɧɚɱɟɧɢɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
 EG = ͳ,ͳ͵ ∙ UG = ͳͷ,ͷͻ ˍʑ              (4.23) 

 

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 x୘ = ቀ୙ʙ%ଵ଴଴ ቁ ∙ ୙ːˑˏ2ୗːˑˏ = ʹͷ,͹͹ ʝˏ              (4.24) 
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ɋɢɫɬɟɦɚ: 
 xʠ = ୙ːˑˏ2ୗʙЗ = ͵ͻͲ,Ͷ͵ ʝˏ               (4.25) 

 

Ʌɢɧɢɢ ɫɜɹɡɢ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 xʚ = x0∙l୬w =11,6 Ɉɦ               (4.26) 

 

ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 

ȿɋ = ȿ∗ɋ ∙ 𝑈ɛ1 = 230 ɤȼ.               (4.27) 

 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 k˕ = ୙ːː୙˅ː = Ͳ,Ͳ͸͵             (4.28) 

 

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɚɛɥɢɰɵ ɫ ɜɧɟɫɟɧɧɵɦɢ ɜ ɉɄ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ 
ɬɚɛɥɢɰɚ 4.5-4.7 

 

Ɍɚɛɥɢɰɚ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

Ɍɚɛɥɢɰɚ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 
Ɍɢɩ N ɧɚɱ N ɤɨɧ ɇɚɡɜɚɧɢɟ R X 

ȼɵɤɥ 1 7 Ƚ1-Ɍɪ1 - - 

ȼɵɤɥ 2 7 Ƚ2-Ɍɪ1 - - 

ȼɵɤɥ 3 8 Ƚ3-Ɍɪ2 - - 

ȼɵɤɥ 4 8 Ƚ4-Ɍɪ2 - - 

ȼɵɤɥ 5 9 Ƚ5-Ɍɪ3 - - 

ȼɵɤɥ 6 9 Ƚ6-Ɍɪ3 - - 

 

№ ɭɡɥɚ ɇɚɡɜɚɧɢɟ Uɧɨɦ 

1 Ƚ1 13,8 

2 Ƚ2 13,8 

3 Ƚ3 13,8 

4 Ƚ4 13,8 

5 Ƚ5 13,8 

6 Ƚ6 13,8 

7 Ɍɪ1 13,8 

8 Ɍɪ2 13,8 

9 Ɍɪ3 13,8 

10 ɋɒ 230 

11 Ʌɢɧɢɹ 230 

12 ɋɢɫɬɟɦɚ 230 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.6 

Ɍɢɩ N ɧɚɱ N ɤɨɧ ɇɚɡɜɚɧɢɟ R X 

Ɍɪ-ɪ 7 10 Ɍɪ1-ɋɒ 0,56 25,77 

Ɍɪ-ɪ 8 10 Ɍɪ2-ɋɒ 0,56 25,77 

Ɍɪ-ɪ 9 10 Ɍɪ3-ɋɒ 0,56 25,77 

Ʌɗɉ 10 11 ɋɒ-Ʌɢɧɢɹ 2,96 11,6 

ȼɵɤɥ 11 12 Ʌɢɧɢɹ-ɋɢɫɬɟɦɚ - - 

 

Ɍɚɛɥɢɰɚ 4.7 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 
ɇɚɡɜɚɧɢɟ № ɭɡɥɚ r x r2 x2 r0 x0 E 

Ƚ1 1 0,02 0,342 0,02 0,342 0,01 0,21 15,59 

Ƚ2 2 0,02 0,342 0,02 0,342 0,01 0,21 15,59 

Ƚ3 3 0,02 0,342 0,02 0,342 0,01 0,21 15,59 

Ƚ4 4 0,02 0,342 0,02 0,342 0,01 0,21 15,59 

Ƚ5 5 0,02 0,342 0,02 0,342 0,01 0,21 15,59 

Ƚ6 6 0,02 0,342 0,02 0,342 0,01 0,21 15,59 

ɋɢɫɬɟɦɚ 12 27,63 390,43 27,63 390,43 27,63 390,43 230 

 

4.7.2 Ɋɚɫɱёɬ ɬɨɤɨɜ КЗ 

 

ȼɧɨɫɢɦ ɪɚɧɟɟ ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɵɣ 
ɤɨɦɩɥɟɤɫ RastrWIN3. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.8. 

 

Ɍɚɛɥɢɰɚ 4.8 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɄɁ 
Ɍɨɱɤɚ ɄɁ 𝐼 .଴ሺଷሻ ɤȺ 𝐼 .଴ሺଵሻ ɤȺ Ʉɭ i˖ ɤȺ 

ɋɒ 6,54 8,27 1,86 17,20 

Ƚ1 53,14 - 1,78 133,77 

 

4.8 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ 
 

4.8.1 Эɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

ȼ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ 
ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɫɨɟɞɢɧɹɸɳɢɯ ɢɯ 
ɩɪɨɜɨɞɧɢɤɨɜ. ȼɵɛɨɪ ɢ ɪɚɫɱёɬ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ – 

ɜɚɠɧɟɣɲɢɣ ɷɬɚɩ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɸɛɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɨɬ ɤɨɬɨɪɨɝɨ ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɧɚɞёɠɧɨɫɬɶ ɟё ɪɚɛɨɬɵ. 

ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɪɹɞɚ ɬɪɟɛɨɜɚɧɢɣ, ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. Ⱥɩɩɚɪɚɬɵ ɢ ɩɪɨɜɨɞɧɢɤɢ 
ɞɨɥɠɧɵ:  

– ɞɥɢɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ;  

– ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɢ ɬɟɩɥɨɜɨɦɭ 
ɞɟɣɫɬɜɢɸ ɬɨɤɨɜ ɄɁ;  

– ɜɵɞɟɪɠɢɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɫɨɡɞɚɜɚɟɦɵɟ ɫɨɛɫɬɜɟɧɧɨɣ ɦɚɫɫɨɣ 
ɢ ɦɚɫɫɨɣ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɚɩɩɚɪɚɬɨɜ, ɚ ɬɚɤɠɟ ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ 
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ɪɟɡɭɥɶɬɚɬɟ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɜɟɬɟɪ, ɝɨɥɨɥёɞ). ɗɬɨ ɬɪɟɛɨɜɚɧɢɟ 
ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɦ ɪɚɫɱёɬɟ Ʌɗɉ ɢ Ɋɍ;  

– ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ. 
Ɉɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɜɨɩɪɨɫɨɜ – ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɣ ɢ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ. ɉɪɢ ɪɚɛɨɬɟ ɩɪɨɢɫɯɨɞɢɬ 
ɧɚɝɪɟɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ 
ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɜ ɧɢɯ. ɋɨɫɬɚɜɥɹɸɳɢɦɢ ɷɬɢɯ ɩɨɬɟɪɶ ɹɜɥɹɸɬɫɹ: ɩɨɬɟɪɢ ɜ 
ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɹɯ, ɨɛɦɨɬɤɚɯ, ɤɨɧɬɚɤɬɚɯ; ɩɨɬɟɪɢ ɨɬ ɜɢɯɪɟɜɵɯ ɬɨɤɨɜ ɜ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɹɯ, ɨɫɨɛɟɧɧɨ ɮɟɪɪɨɦɚɝɧɢɬɧɵɯ; ɩɨɬɟɪɢ ɜ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɜ; ɩɨɬɟɪɢ ɜ ɞɢɷɥɟɤɬɪɢɤɚɯ. 

 

4.8.2 Оɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬяɠɟɥёɧɧɨɝɨ 
ɪɟɠɢɦɨɜ 

 

Ɂɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɜɵɛɨɪɚ 
ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɪɚɛɨɱɟɦɭ ɪɟɠɢɦɭ. Ɋɚɛɨɱɢɣ ɪɟɠɢɦ ɞɟɥɢɬɫɹ ɧɚ 
ɧɨɪɦɚɥɶɧɵɣ ɢ ɭɬɹɠɟɥёɧɧɵɣ. 

ɉɨɞ ɧɨɪɦɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɭɫɬɚɧɨɜɤɢ ɩɨɧɢɦɚɸɬ ɪɟɠɢɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɩɥɚɧɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 
ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜɫɟ ɷɥɟɦɟɧɬɵ ɞɚɧɧɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɛɟɡ ɜɵɧɭɠɞɟɧɧɵɯ 
ɨɬɤɥɸɱɟɧɢɣ ɢ ɛɟɡ ɩɟɪɟɡɚɝɪɭɡɨɤ. 

ɍɬɹɠɟɥёɧɧɵɦ ɪɟɠɢɦɨɦ ɧɚɡɵɜɚɟɬɫɹ ɪɟɠɢɦ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ 
ɱɚɫɬɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɜ ɫɜɹɡɢ ɫ 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦ ɪɟɦɨɧɬɨɦ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɢɟ ɬɨɤɢ ɞɪɭɝɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
ɦɨɝɭɬ ɡɚɦɟɬɧɨ ɭɜɟɥɢɱɢɬɶɫɹ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ. 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ6: 
 

 𝐼ʒ ˓˃˄.ˏ˃х = ͳ,Ͳͷ ∙ 𝑆ːˑˏ√͵ ∙ 𝑈ʒ ːˑˏ = ͳ,Ͳͷ ∙ ͳͳ͹√͵ ∙ ͳ͵,ͺ = ͷ,ͳͶ ˍА, (4.29) 

   

ɝɞɟ 𝑈ːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; 
 𝑆ːˑˏ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍ1-Ɍ3: 
 

 𝐼ʡ ˓˃˄.ˏ˃х = ͳ,Ͳͷ ∙ 𝑆ʡ√͵ ∙ 𝑈ʡ ːˑˏ = ͳ,Ͳͷ ∙ ʹͷͲ√͵ ∙ ʹͶʹ = Ͳ,͸ʹ͸ ˍА, (4.30) 

   

ɝɞɟ 𝑈ʡ ːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; 
 𝑆ʡ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɉɪɢɫɨɟɞɢɧɟɧɢɹ ɥɢɧɢɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ: 
 

 𝐼ʑʚ ˓˃˄.ˏ˃х = 𝐼ʑʚଶଶ଴ = Ͳ,͵͹ ˍА,  

 𝐼ʑʚ ˓˃˄.˖˕ˉ = 𝐼ʑʚଶଶ଴ ˖˕яˉ = Ͳ,Ͷ͸ ˍА, 
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ɝɞɟ 𝐼ʑʚଶଶ଴ – ɬɨɤ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ; 
 𝐼ʑʚଶଶ଴ ˖˕яˉ – ɬɨɤ ɚɜɚɪɢɣɧɨɝɨ ɪɟɠɢɦɚ. 

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ 
ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 13,8 ɤȼ: 

 

 𝐼ʡʠʜ ˓˃˄.ˏ˃х = ͳ,Ͳͷ ∙ 𝑆ʡʠʜ√͵ ∙ 𝑈ʡʠʜ ːˑˏ = ͳ,Ͳͷ ∙ ʹ,ͷ√͵ ∙ ͳ͵,ͺ = Ͳ,ͳͳͲ ˍА (4.31) 

 

4.8.3 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 220 ɤȼ 

 

ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɩɪɢɦɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɫ ɜɫɬɪɨɟɧɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ 
ɌȼȽ-220 ɮɢɪɦɵ «ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ», ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9. 

ȼɵɤɥɸɱɚɬɟɥɢ ɫɟɪɢɢ ȼɗȻ-220 ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɨɬɤɪɵɬɵɯ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ 220 ɤȼ. ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɦɭɬɚɰɢɣ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɜ ɫɟɬɹɯ 
ɬɪɟɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɵ 50 Ƚɰ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 220 
ɤȼ. 
 

Ɍɚɛɥɢɰɚ 4.9- Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ȼɗȻ-220 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Uɫɟɬɢ ɧɨɦ=220ɤȼ Uɪɚɛ max =252ɤȼ 

Iɪɚɛ max=457,3 Ⱥ Iɧɨɦ=3150 Ⱥ 

Iɩɨ=6,54 ɤȺ 
I ɨɬɤɥ ɧɨɦ=50 ɤȺ 

iɭ=17,2 ɤȺ 

ȼɤ.ɪɚɫɱ=128,7 ɤȺ2 ·ɫ ȼɤ.ɧɨɦ=7500 ɤȺ2 ·ɫ 

 

ȼɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȾ- 220/2000 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ ȼɈ 
«ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». 

Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɬɨɤɨɜ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɡɚɪɹɞɧɵɯ ɬɨɤɨɜ ɜɨɡɞɭɲɧɵɯ ɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ, ɤɚɬɚɥɨɠɧɵɟ 
ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. 

 

Ɍɚɛɥɢɰɚ 4.10- Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȾ-220/2000  
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Uɫɟɬɢ ɧɨɦ=220ɤȼ Uɪɚɛ max =252ɤȼ 

Iɪɚɛ max=457,3 Ⱥ Iɧɨɦ=2000 Ⱥ 

Iɩɨ=6,54 ɤȺ I ɬɟɪɦ=50 ɤȺ 

iɭ=17,2 ɤȺ I ɞɢɧ=125 ɤȺ 

ȼɤ.ɪɚɫɱ=128,7 ɤȺ2 ·ɫ ȼɤ.ɧɨɦ=7500 ɤȺ2 ·ɫ 

 

ȼɵɛɪɚɧ ɟɦɤɨɫɬɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ Ⱦɇȿɗ-220. 

ɂɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɟɦɤɨɫɬɧɵɦ ɞɟɥɢɬɟɥɟɦ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɥɟɤɬɪɨɧɧɨ-ɨɩɬɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ 
ɝɟɪɦɟɬɢɱɧɨɦ ɨɬɫɟɤɟ ɧɢɠɧɟɣ ɱɚɫɬɢ ɢɡɨɥɹɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ. ɂɡɦɟɪɢɬɟɥɶɧɵɣ 
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ɫɢɝɧɚɥ ɫɧɢɦɚɟɬɫɹ ɫ ɧɢɠɧɟɣ ɫɟɤɰɢɢ ɤɨɧɞɟɧɫɚɬɨɪɧɨɝɨ ɞɟɥɢɬɟɥɹ ɧɚɩɪɹɠɟɧɢɹ, 
ɢɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɭɪɨɜɧɟ ɦɢɤɪɨɬɨɤɨɜ, ɩɨɷɬɨɦɭ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɟɪɪɨɪɟɡɨɧɚɧɫɧɵɣ ɛɥɨɤ, ɩɪɢɦɟɧɹɟɦɵɣ ɜ ɫɬɚɧɞɚɪɬɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɹɯ ɟɦɤɨɫɬɧɵɯ ɢɡɦɟɪɢɬɟɥɟɣ. ɉɢɬɚɧɢɟ ɞɟɥɢɬɟɥɹ ɧɚɩɪɹɠɟɧɢɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɨɩɬɢɱɟɫɤɨɦɭ ɜɨɥɨɤɧɭ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ 
ɥɚɡɟɪɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɢɡɥɭɱɟɧɢɹ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɢ. ɂɧɮɨɪɦɚɰɢɹ ɨɛ 
ɢɡɦɟɪɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɞɚёɬɫɹ ɜ ɛɥɨɤ ɷɥɟɤɬɪɨɧɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɜ 
ɰɢɮɪɨɜɨɦ ɜɢɞɟ, ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɨɩɬɢɱɟɫɤɨɦɭ ɜɨɥɨɤɧɭ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɞɨɫɬɢɝɚɟɬɫɹ ɚɛɫɨɥɸɬɧɚɹ ɝɚɥɶɜɚɧɢɱɟɫɤɚɹ ɢɡɨɥɹɰɢɹ ɩɟɪɜɢɱɧɵɯ ɢ ɜɬɨɪɢɱɧɵɯ 
ɰɟɩɟɣ. 

Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ: 
 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɭɱɟɬɚ: 0,2 

 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ: 3Ɋ 

 ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ȼ: 100; 
 ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼ⋅Ⱥ: 50. 

 

4.8.4 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪяɠɟɧɢɢ 
 

ȼɵɛɪɚɧ ɝɟɧɟɪɚɬɨɪɧɵɣ ɚɩɩɚɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ ɬɢɩɚ ɄȺȽ-20 ɪɚɡɪɚɛɨɬɚɧɧɵɣ 
ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɜ 2013 ɝ., ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɤ ɛɥɨɱɧɨɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɢ ɨɬɤɥɸɱɟɧɢɹ ɬɨɤɨɜ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ.   

ɄȺȽ-20 ɫɨɫɬɨɢɬ ɢɡ ɷɥɟɝɚɡɨɜɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɬɢɩɚ ȼȽȽ-20, 

ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ, ɡɚɡɟɦɥɢɬɟɥɟɣ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ. Ⱦɥɹ 
ɡɚɳɢɬɵ ɤɨɦɩɥɟɤɫɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ Ɉɉɇ. Ʉɨɠɭɯɚ 
ɄȺȽ-20 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ ɫɧɚɛɠɟɧɵ ɫɦɨɬɪɨɜɵɦɢ 
ɨɤɧɚɦɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɢ 
ɡɚɡɟɦɥɢɬɟɥɟɣ. 

ɄȺȽ-20 ɫɧɚɛɠɟɧ ɲɤɚɮɨɦ ɭɩɪɚɜɥɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɪɟɚɥɢɡɨɜɚɧɵ ɮɭɧɤɰɢɢ 
ɦɟɫɬɧɨɝɨ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɦɭɬɚɰɢɨɧɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ, 
ɡɚɳɢɬɧɵɟ ɛɥɨɤɢɪɨɜɤɢ ɚɩɩɚɪɚɬɨɜ, ɜɵɜɟɞɟɧɵ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɰɟɩɢ ɫ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɩɨɞɤɥɸɱɟɧɚ ɫɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ 
ɫɨɫɬɨɹɧɢɹ ɤɨɦɩɥɟɤɫɚ. 

ɉɪɨɜɟɪɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.11. 

 

Ɍɚɛɥɢɰɚ 4.11 – ɉɪɨɜɟɪɤɚ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɄȺȽ-20 
Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ɄȺȽ-20 

U ɧɨɦ=13,8ɤȼ U ɧɨɦ=ɞɨ 20ɤȼ 

Iɪɚɛ max=5140 Ⱥ Iɧɨɦ=8000 Ⱥ 

Iɩɨ=53,14 ɤȺ Iɬɟɪɦ=90 ɤȺ 

iɭ=133,8 ɤȺ Iɞɢɧ=230 ɤȺ 

ȼɤ.ɪɚɫɱ=8500 ɤȺ2 ·ɫ ȼɤ.ɧɨɦ=24300 ɤȺ2 ·ɫ 

βɧ ɪɚɫɱ =36,5% βɧ ɧɨɦ =40% 
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4.8.5 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя 

 

ɂɫɯɨɞɹ ɢɡ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 
ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 220 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɲɢɧɧɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇɩ-220/1000/154 (ɩ – ɩɨɥɢɦɟɪ, ɦɚɬɟɪɢɚɥ ɩɨɤɪɵɲɤɢ;1000 – 

ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, Ⱥ; 154 – ɧɚɢɛɨɥɶɲɟɟ ɞɥɢɬɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ) ɮɢɪɦɵ ɁȺɈ 
«ɉɨɥɢɦɟɪ-ɚɩɩɚɪɚɬ».Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɜ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ ɜɤɥɸɱɟɧ ɜ ɝɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ. 

ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ ɢɫɯɨɞɹ ɢɡ ɬɨɤɚ ɪɚɛɨɱɟɝɨ ɭɬɹɠɟɥёɧɧɨɝɨ 
ɪɟɠɢɦɚ – ȼɁ-630-0,25 (ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ, ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, 
ɧɨɦɢɧɚɥɶɧɚɹ ɢɧɞɭɤɬɢɜɧɨɫɬɶ). Ɏɢɥɶɬɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ – Ɏɉ-20/3200 

ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɫɜɹɡɢ ɈɈɈ «Ʉɨɧɞɟɧɫɚɬɨɪ». 
ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ» (ɝ. 

Ɇɨɫɤɜɚ), ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3.   
ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ 

ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ 
ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɜɵɛɟɝɚ 

ȼɵɛɪɚɧ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ «ɘɉɁ 
ɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». ȺɉɄɗ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ 
ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 
ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢ 
ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ. ɉɪɢɛɨɪ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɫɨɩɨɫɬɚɜɥɹɟɬ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 13109-97), 

ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɚ 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ - ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ. ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɫɟɬɢ 
ɧɚɩɪɹɠɟɧɢɟɦ ɫɜɵɲɟ 0,4 ɤȼ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɧɚɩɪɹɠɟɧɢɹ. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 

Эɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɫɟɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɨɬ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɢ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ 
ɡɚɳɢɬɵ, ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɢɦɟɬɶ ɤɨɦɩɥɟɤɫ 
ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɊɁА, ɜɤɥɸɱɚɹ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɟ ɭɩɪɚɜɥɟɧɢɟ, ɞɨɥɠɧɨ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɨɱɧɭɸ ɪɚɛɨɬɭ, ɧɚɫɬɪɨɣɤɢ ɢ ɪɚɛɨɬɚ ɧɚ ɜɵɯɨɞɟ, ɞɨɥɠɧɵ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɯɟɦɟ ɫɟɬɢ ɢ ɪɟɠɢɦɟ ɪɚɛɨɬɵ. 

 

5.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

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

 

Ɍɚɛɥɢɰɚ 5.1- ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ɋȼ-1130/140-48 Ɍɋ4 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ (MBA) 117,7 

ɚɤɬɢɜɧɚɹ (Ɇȼɬ) 100 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ɤȼ) 13,8 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos ɮ 0,85 

ɱɚɫɬɨɬɚ (Ƚɰ) 50 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ (ɨɛ/ɦɢɧ) 125 

ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ) 1 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ (ɤА) 4,92 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ (А) 1300 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ (ȼ) 191 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ 

(ɨɟ) 

ɫɢɧɯɪɨɧɧɨɟ Xd 0,91 

ɩɟɪɟɯɨɞɧɨɟ X'd 0,26 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 

X"d 

0,21 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 0,22 

ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 0,91 

 

Ɍɚɛɥɢɰɚ 5.2- ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
Ɍɢɩ ɌȾɐ-250000/220 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ (MBA) 250 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ȼɇ) (ɤȼ) 242 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ɇɇ) (ɤȼ) 13,8 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (%) 11 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ (ɇɇ/ȼɇ) Δ/Y0 

 

5.2 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɧɚ 
ɝɟɧɟɪɚɬɨɪɧɨɦ ɢ ɧɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ. 
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ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
 𝐼 ˑˏଵ = 𝑆ːˑˏ√ଷ∙𝑈ːˑˏ = ଵଵ଻,଺√ଷ∙ଵଷ,଼ = Ͷͻʹʹ,Ͳ ʏ;          (5.1) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

 𝐼 ˑˏଶ = 𝐼 ˑˏభ∙𝐾೎𝑥𝐾ʡʡ = ସଽଶଶ∙ଵହ଴଴଴/ହ = Ͷ,ͻʹ ʏ;          (5.2) 

 

5.3 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ «ɉɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ» ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦɢ ɞɥɹ [5]: 

– ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɨɬ ɨɫɬɚɥɶɧɨɣ, 
ɧɟɩɨɜɪɟɠɞɟɧɧɨɣ ɱɚɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ (ɨɛɟɫɩɟɱɟɧɢɹ ɫɟɥɟɤɬɢɜɧɨɫɬɢ 
ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ); 

– ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ ɨɩɚɫɧɵɟ, ɧɟɧɨɪɦɚɥɶɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɷɥɟɦɟɧɬɨɜ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ; 

– ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɢɦɟɧɟɟ ɜɨɡɦɨɠɧɨɝɨ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɜ ɰɟɥɹɯ 
ɫɨɯɪɚɧɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɞɨɥɠɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ 
ɧɟɩɨɜɪɟɠɞɟɧɧɨɣ ɱɚɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍЭ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɡɚɳɢɬ 
ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ [5]. 

 

Зɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋВ-1130/145-48 Ɍɋ4: 

–ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɄɁ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ); 

–Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
(Ɉɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ); 

–Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɫɛɪɨɫɚɯ ɧɚɝɪɭɡɤɢ); 

–Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

–Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
Ɂɚɲɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 

–Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
–Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ; 
–Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ; 
–Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ; 
–ɍɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 
–ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
–Ɂɚɳɢɬɚ ɨɬ ɩɨɧɢɠɟɧɢɹ ɱɚɫɬɨɬɵ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɝɟɧɟɪɚɬɨɪɚ. 
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Зɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌДɐ-250000/220: 

–ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ (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); 
–Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
–Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ); 
–ɆɌɁ ɫ ɩɭɫɤɨɦ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɡɚɲɢɬɵ ɨɬ ɜɧɟɲɧɢɯ 

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 
–Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220ɤȼ; 
–Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 13.8 ɤȼ; 
–Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 

 

Зɚɳɢɬɵ ɈɊɍ 220: 

–Аɉȼ (ɫ ɤɨɧɬɪɨɥɟɦ ɨɬɫɭɬɫɬɜɢɹ ɧɚɩɪɹɠɟɧɢɹ); 
–ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɲɢɧ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ; 
 

Зɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220ɤВ: 
–Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɫɟɯ ɜɢɞɨɜ 

ɄɁ); 
–Аɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɨɜɬɨɪɧɨɟ ɜɤɥɸɱɟɧɢɟ (Аɉȼ); 
–3-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
–ɌɈ (ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ȾɁ ɩɪɢ ɛɥɢɡɤɢɯ ɄɁ); 
–4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ); 
–ɍɊɈȼ 220 ɤȼ; 
 

ɉɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ ɚɜɬɨɦɚɬɢɤɚ: 
–Аɜɬɨɦɚɬɢɤɚ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (АɈɉɇ); 
–Аɜɬɨɦɚɬɢɤɚ ɥɢɤɜɢɞɚɰɢɢ ɚɫɢɧɯɪɨɧɧɵɯ ɪɟɠɢɦɨɜ (АɅАɊ); 
–Аɜɬɨɦɚɬɢɤɚ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɱɚɫɬɨɬɵ (АɈɉɑ). 
 

Зɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
–Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
–Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
–Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ; 
–Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɚ ɫɬɨɪɨɧɟ 6 ɤȼ ɫ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ; 
–Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ. 
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5.4 Ɋɚɫɱɟɬ ɪɟɥɟɣɧɵɯ ɡɚɳɢɬ 

 

5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ — ɷɬɨ ɨɫɧɨɜɧɚɹ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɚɹ ɡɚɳɢɬɚ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

Ɂɚɳɢɬɚ ɬɪɟɯɮɚɡɧɚɹ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɧɚ 
ɥɢɧɟɣɧɵɯ ɜɵɯɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ.  

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ:𝐼ʜʝʛ = Ͷͻʹʹ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ:𝜂ʡʡ = ͷͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 

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

 𝐼ʜʐሺʜሻ = ʙʝʓʜ ∙ 𝑓𝑖 ∙ 𝐼ʜ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ 𝐼ʜ = ʹͶ͸,ͳ ʏ        (5.3) 

 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑓𝑖 = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 𝐼ʠʟ.଴ ൒ 𝐾ʜ ∙ 𝐼ʜʐሺʜሻ = ʹ ∙ Ͳ,Ͳͷ ∙ 𝐼ʜ = Ͳ,ͳ ∙ 𝐼ʜ,         (5.4) 

 

ɝɞɟ 𝐾ʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 𝐼ʠʟ.ʝ = Ͳ,ͳͷ ∙ 𝐼ʜ = ͹͵ͺ,͸ ʏ. 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ 𝐾ʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 

ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. Ɂɧɚɱɟɧɢɟ 𝐾ʡ  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 = ʙʏʞ ∙ 𝑓𝑖 ∙ ʙʝʓʜ ∙ 𝐼ʛʏʙʠ          (5.5) 

 

ɝɞɟ     ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  𝑓𝑖 = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ  - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-

ɞɥɹ ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); 𝐼ʛʏʙʠ  - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 

 𝐼ʛʏʙʠ = 𝐸г′′𝑥೏′′ ∙ 𝐼ʜ = ଵ,ଵଷ଴,ଶଵ ∙ Ͷͻʹʹ = ʹ͸Ͷͺͷ ʏ.         (5.6) 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.3): 
  𝐼ʜʐሺʙʖሻ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ʹ͸Ͷͺͷ = ʹ͸Ͷͺ,ͷ ʏ. 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 𝐾ʡ >  𝐼ʜʐሺʙʖሻ∙𝐾ʜ𝐼ʡ = ଶ଺ସ଼,ହ∙ଶଶ଺ସ଼ହ = Ͳ,ʹ,          (5.7) 

 

ɝɞɟ 𝐾ʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  𝐼ʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ𝐾ʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ 

ɛɟɡ ɬɨɪɦɨɠɟɧɢɹ): 
 𝐼ʜʡ = 𝐼∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.              (5.8) 

 

4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 

ܤ  ൒ 𝐼∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.             (5.9) 

 

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

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 

 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ȾɁ ɝɟɧɟɪɚɬɨɪɚ 
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Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 
ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 

 

5.4.2 Зɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
(UN (UO)) 

 

Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ 
ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂɚɳɢɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ ɭɫɬɪɨɣɫɬɜ ɧɚɩɪɹɠɟɧɢɹ: 

1) ɉɟɪɜɵɣ ɨɪɝɚɧ (U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ 
ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, 
ɢɡɦɟɪɹɟɦɨɟ ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

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

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 𝑈ʝ Эʚ.ʠʡ. 

 𝑈ʝ Эʚ.ʠʡ = ʙ ∙ 𝑈଴ ∙ ʠʡሺ𝜇బሻʠʡሺ𝜇బሻ+ʠΣ,         (5.10) 

 

ɝɞɟ  ʙ = Ͳ,ͷ– ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 𝑈଴ ɩɨ 
ɨɛɦɨɬɤɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 



54 

 

ʠʡሺ𝜇଴ሻ = Ͳ,ͲͲͻ ˏкʣ˗˃з˖ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ; ʠʒ = Ͳ,ͻͳ ˏкʣ˗˃з˖ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ 
ɡɟɦɥɸ; ʠʡ = Ͳ,Ͳ͵Ͳ͵ ˏкʣ˗˃з˖– ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ 
ɡɟɦɥɸ; ʠʧ = Ͳ,ͲͲͺ ˏкʣ˗˃з˖– ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠʑ = Ͳ,͵ͷ ˏкʣ˗˃з˖– ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 𝑈଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ 
ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 𝑈଴ = ଵଷ ∙ 𝑈ʜʝʛ ʑʜ √͵ = ଵଷ⁄ ∙ ଶସଶ√ଷ = Ͷ͸,ͷ͹ кʑ,       (5.11) 

 

ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,Ͳ͵Ͳ͵ + Ͳ,ͻͳ + Ͳ,ͲͲͺ + Ͳ,͵ͷ = = ͳ,ʹͻͺ ˏкʣ˗˃з˖,             (5.12) 

 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
 𝐼𝐶 = ͳ,͹͵ ∙ 𝑈ʚ ∙ 𝜔 ∙ ʠΣ = ͻ,͹͵ ʏ.        (5.13) 

 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ: 

 𝑈ʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ Ͷ͸ͷ͹Ͳ ∙ Ͳ,ͲͲͻͲ,ͲͲͻ + ͳ,ʹͻͺ = ͳ͸Ͳ,͵ ʑ. 
 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 𝑈ʠʟ ൒ ʙʜʙʑ ∙ ଷ௡ʡʜ ∙ 𝑈଴ Эʚ.ʠʡ ൒ ଵ,ହ଴,ଽହ ∙ ଷ∙ଵ଺଴,ଷభయ,8√య∙బ,భయ = ͵,ͳͺ ʑ      (5.14) 𝑈ʠʟ ൒ ͵,ͳͺ, 

 

ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ;  ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ.  𝑈଴  ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. Ⱦɟɣɫɬɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɦɹ ɨɪɝɚɧɚɦɢ. 
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ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: 𝑈଴ଵ𝐺 ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; 𝑈଴ଶ𝐺  ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; 𝑈଴𝐺  ɫ ɭɫɬɚɜɤɨɣ 
ɪɚɜɧɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 
ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

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

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

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ 
ɫɬɚɬɨɪɚ ɡɚɜɢɫɢɬ ɨɬ𝐾ʡ: 

 ʤ = ଵʙʡ+ଶ = ଵଵ,ଶ+ଶ = Ͳ,͵ͳ ˑ. е.         (5.15) 

 

ɉɪɢ 𝐾ʡ = ͳ,ʹ ɨɪɝɚɧ 𝑈଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 31 % ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

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

 

5.4.3 Зɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>; U2>) 

 

ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2>: 
 𝑈𝐶ʟଶ = ଵ,ସ∙𝑈ʜ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ʑ        (5.16) 

 

2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ 𝑈ʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1>: 
 𝑈𝐶ʟଵ = ଵ,ଶ∙𝑈ʜ௡ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳʹͲ ʑ.         (5.17) 

 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙ 𝐼ʜ. 

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.4.4 Зɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ  

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɨɜ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ 
ɝɟɧɟɪɚɬɨɪɚ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 𝐼∗ଶ: 𝐼∗ଶ = 𝐼మ𝐼ʜ,            (5.18) 

 

ɝɞɟ 𝐼ଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ,  𝐼ʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ 𝐼ଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
ʓʝʞݐ  = 𝐴𝐼∗మమ ,            (5.19) 

 

ɝɞɟ ܣ = ͵Ͳ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺ𝐼ଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ 𝐼ଶ 

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ:𝐼∗ଶʠʗʒʜ = Ͳ,Ͳ͹.  
 𝐼ଶʠʗʒʜ = Ͳ,Ͳ͹ ∙ 𝐼ʜ. 
 

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺ𝐼ଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ 𝐼ଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐʛʏʙʠ =͸ͲͲ ˔. 

 𝐼∗ଶ = √ʏ௧ = √ ଺଴଺଴଴ = Ͳ,ʹʹ.          (5.20) 

 

ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
 𝐼∗ଶʞʢʠʙ = 𝐼∗మʙʜ = ଴,ଶଶଵ,ଶ = Ͳ,ͳͻ,          (5.21) 

 

ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 𝐼∗ଶʞʢʠʙ = Ͳ,ͳͻ ∙ 𝐼ʜ.           (5.22) 
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ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ 𝐼∗ଶʞʢʠʙ = Ͳ,ͳͻ: 

ʓʝʞݐ  = ͵ͲͲ,ͳͻଶ ≈ ͺ͵Ͳ ˔ 

 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ 𝐼ଶ  ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ଷ଴ሺ𝐼∗మሻమ,             (5.23) 

 ʏʗʝ = ͵Ͳ = 𝐼∗ଶଶ ∙  ʠʟ.           (5.24)ݐ
 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. ɏɚɪɤɬɟɪɢɫɬɢɤɚ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ (I2) 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) 30 83 120 188 333 750 

 

 

Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  
 

ȼɪɟɦɹ ɨɬɤɥɢɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: t ɦɢɧ. = 30 ɫ, t ɦɚɤɫ. = 750 ɫ. 
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ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. Эɬɨɬ 
ɩɚɪɚɦɟɬɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɧɫɬɪɭɤɰɢɹɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹ 
(tɨɯɥ= 130ɫ). 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ  ሺ𝐼ଶʝʡʠሻ  ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ 𝐼ଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɭɫɥɨɜɢɹɦɢ: 

1. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ, ɤɨɝɞɚ ɩɪɨɬɟɤɚɟɬ ɬɨɤ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɤɨɝɞɚ ɩɪɨɢɫɯɨɞɢɬ ɤɨɪɨɬɤɨɟ 

ɡɚɦɵɤɚɧɢɟ ɞɜɭɯ ɮɚɡ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 
3. Ⱦɥɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ BJI. 
ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɤɪɢɜɨɣ 

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ: 
 𝐼к˃ଵ ൑ 𝐼మమ𝐾ʦ = ଵଵ,ଷ∙ቆ𝑥೏′′∙(𝑈ʑʜ𝑈ʜʜ)మ+𝑥ʒ∙(𝑈ʑʜ𝑈ʜʜ)మ+ଶ∙𝑥ʡቇ = ଵଵ,ଷ∙(଴,ଶଵ∙ቀమరమభయ,8ቁమ+଴,ଶଶ∙ቀమరమభయ,8ቁమ+ଶ∙଴,ଵଵ) == Ͳ,ͲͲͺ ˑ. е.,            (5.25) 

 

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

ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ 
ɢ ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 
 𝐼ଶʠ.ʖ. ൑ ଶ∙଴,଴଴଼∙ଶସଶଵ,ଶ∙ଵଷ,଼ =  Ͳ,ʹͺ ∙ 𝐼ʜ.          (5.26) 

 

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

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ 
ɩɨɥɟɣ. 
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5.4.5 Зɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɢ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 𝐼ʠʗʒʜ = 𝐾ʜ∙𝐼ʜ𝐾ʑ = ଵ,଴ହ∙𝐼ʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙ 𝐼ʜ,         (5.27) 

 

ɝɞɟ 𝐾ʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 𝐾ʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = Ͳ,ͻ ˔. 

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

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
 𝐼ଵʞʢʠʙ = ଵ,଴଼∙𝐼ʜ଴,ଽ଼ = ͳ,ͳ ∙ 𝐼ʜ.          (5.28) 

 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ. 

ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.4: 

 

Ɍɚɛɥɢɰɚ 5.4 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ.  
Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ 𝐼 𝐼ʜ⁄  

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

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

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ሺ𝐼ଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
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Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 

 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ. 

ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 

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

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
 𝐼ଵʝʡʠ = ଵ,ଶ∙𝐼ʜʝʛ଴,ଽ଼ = ͳ,ʹʹͶ ∙ 𝐼ʜʝʛ,         (5.29) 

 

Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ  
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 

 𝑈ʠʟ = ଴,଺଼∙𝑈ʜʝʛ𝐾ʑ∙௡ʡ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼,଴ = ͸͸,Ͳʹ ʑ.        (5.30) 

 

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

 

5.4.6 Дɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ  
 

Ɂɚɳɢɬɚ ɫɨɡɞɚɧɚ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɟɧɚ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ 
I ɢ II ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

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

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ ȽЭɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. 𝑍ଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ: 

 𝑍ଵ ൑ Ͳ,ͺ ∙ 𝑍ʡ + ଴,଼𝐾ʡ ∙ 𝑍ଵʚ′ = Ͳ,ͺ ∙ ʹͷ,͹͹ + ଴,ହ଼ ∙ ͳͳ,͸ = ʹʹ,Ͷ͹ ʝˏ,    (5.31) 

 

ɝɞɟ 𝐾ʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; 𝑍ʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220 ɤȼ; 

 𝑍ʡ = Ͳ,ͳͳ ∙ ʹͶʹͳͳ͹,͹ ଶ = ʹͷ,͹͹ ʝˏ. 
 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 

 𝑍ଵ ˑ.е. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ + ଴,ହ଼ ∙ Ͳ,ʹʹ = Ͳ,ͳʹ,       (5.32) 

 𝑍ଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 𝑍ଵ = 𝑍ଵ ˑ.е. ∙ 𝑍˄ = Ͳ,ͳʹ ∙ ͳ,͸ʹ = Ͳ,ͳͻͻ ʝˏ,       (5.33) 

 

ɝɞɟ 𝑍˄ = 𝑈మ˄𝑆ʒ = ଵଷ,଼మଵଵ଻,଻ = ͳ,͸ʹ. 
 

ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 𝑍ଵ𝐶ଷ = 𝑍ଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳͻͻ ∙ ఱబబబఱభయ,8బ,భ = ͳ,ͶͶ ʝˏ.         (5.34) 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ 𝑍ଵ = ͳ,ͷ ʝˏ. 
2) Ɏɭɧɤɰɢɹ ∆𝑍 ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 

ɩɨ ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɜɧɭ, ∆𝑍 = ͵Ͳ ʝˏ˔ек. 
3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 

ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 𝑍ʜʏʒʟ = 𝑈ʜʝʛ√ଷ∙𝐼ʜʏʒʟ = ଵଷ,଼∙ଵ଴య√ଷ∙ସଽଶଶ = ͳ,͸ʹ ʝˏ,       (5.35) 

 

ɝɞɟ 𝐼ʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, А. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷ ∙ 𝑈ʜ  (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

 𝐼ʣ = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ𝑥೏ = మ∙భయబబలఱబ −଴,ଽହ଴,ଽଵ = ͵,͵ͷ,        (5.36) 

 

ɝɞɟ 𝐼ʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, А; 𝑥ௗ  – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 

ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ 
ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙ 𝐼ʜʝʛ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 𝑍ʜʏʒʟ.ʣ = ଴,ଽହ∙𝑈ʜ𝐼ʣ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ˑ. е.        (5.37) 

 𝑐ݏ݋𝜑 ʜʏʒʟ.ʣ = ௖௢௦𝜑ʜ଴,ଽହ∙𝐼ʣ = ଴,଼ହ଴,ଽହ∙ଶ,ହ = Ͳ,͵͸.       (5.38) 

 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ ≈ ͸ͻ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 𝑍𝐶 ʖ𝐼𝐼 = 𝑍ʜʏʒʟ.ʣʙʜ = ଴,ଷ଺ଵ,଴ହ = Ͳ,͵͸ ˑ. е.        (5.39) 

 𝑍𝐶 ʖ𝐼𝐼 = 𝑍𝐼𝐼 ˑ.е. ∙ 𝑍ʐ = Ͳ,͵͸ ∙ ଵଷ,଼మଵଵ଻,଻ = Ͳ,ͷͺͷ ʝˏ.       (5.40) 

 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 𝑍𝐶 ʖ𝐼𝐼 = 𝑍ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଴,ହ଼ହ∙ହ଴଴଴/ହଵଷ଼଴଴/ଵ଴଴ = Ͷ,ʹͶ ʝˏ.       (5.41) 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ 𝑍𝐼𝐼 = Ͷ,͵ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ 
ɫɦɟɳɟɧɢɹ 𝑍𝐶ʛଵ = Ͳ,ͳͺ ʝˏ, 𝑍𝐶ʛଶ = Ͳ,ͷͳ ʝˏ. 
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ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 
ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 

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

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 

 

Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 

5.4.7 Зɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɨɛɦɨɬɨɤ ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 𝐼𝑃 ʠʗʒʜ. = ʙʜ∙𝐼ʜʝʛ.ʟ𝐾ʑ = ଵ,଴ହ∙𝐼ʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹𝐼ʜʝʛ.ʟ       (5.42) 

 

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

 𝐼𝑃 ʞʢʠʙ. = ଵ,ଶ∙𝐼ʜʝʛ.ʟ଴,ଽ଼ = ͳ,ʹʹ𝐼ʜʝʛ.ʟ        (5.43) 
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3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɋɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.5: 

 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 

Ɍɚɛɥɢɰɚ 5.5  – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ 𝐼 𝐼ʜ⁄  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 20 

 

Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 

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

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
 𝐼𝑃 ʞʢʠʙ. = ଶ,ଷହ∙𝐼ʜʝʛ.ʟ଴,ଽ଼ = ʹ,ͶͲ𝐼ʜʝʛ.ʟ        (5.44) 

 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ 
ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.5 Вɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 

Ⱦɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɜɵɛɪɚɧɨ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɚɹ ɡɚɳɢɬɚ ɫɟɪɢɢ ЭɄɊА 200 ɭɫɬɚɧɚɜɥɢɜɚɟɦɚɹ ɪɨɫɫɢɣɫɤɢɦ 
ɧɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɟɦ «ɇɉɉ Эɤɪɚ». 

Ɂɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɛɥɨɤɨɜ ɝɟɧɟɪɚɬɨɪ-

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɛɚɡɟ ɲɤɚɮɚ 
ɬɢɩɚ ɒЭ1113. 

 

5.6 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.6 
 

Ɍɚɛɥɢɰɚ 5.6 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
𝐼∆𝐺 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,𝐼ʠʟ.ʝ 

Ͳ,ͳͷ ∙ 𝐼ʜ 0,74 А 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,𝐾ʡ 

Ͳ,͵Ͳ - 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, 𝐼ʜʡ 

Ͳ,ͷͲ ∙ 𝐼ʜ 2,46 А 

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷͲ ∙ 𝐼ʜ 7,38 А 

ɁɁȽ 

𝑈଴ 

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

ɬɨɪɦɨɠɟɧɢɹ,𝐾ʡ 
1,20 - 

Ɂɉɇ 
𝑈> 

2ɫɬɭɩɟɧɶ  𝑈𝐶ʟଶ ͳ,ͶͲ ∙ 𝑈ʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ  𝑈𝐶ʟଵ ͳ,ʹͲ ∙ 𝑈ʜ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧ
ɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱɧ
ɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

𝐼ଶ 

ɋɈ 𝐼ଶʠʗʒʜ Ͳ,Ͳ͹ ∙ 𝐼ʜ 0,34 А 

ɉɈ 𝐼ଶʞʢʠʙ Ͳ,ͳͻ ∙ 𝐼ʜ 0,93 А 

ɈɌɋ I 𝐼ଶʠ.ʖ. Ͳ,ʹͺ ∙ 𝐼ʜ 1,38 А 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

𝐼ଵ 

ɋɈ 𝐼ʠʗʒʜ ͳ,Ͳ͹ ∙ 𝐼ʜ 5,26 А 

ɉɈ 𝐼ଵʞʢʠʙ ͳ,ͳͲ ∙ 𝐼ʜ 5,41 А 

ɈɌɋ 𝐼ଵʝʡʠ ͳ,ʹʹ ∙ 𝐼ʜ 6,02 А 

ȾɁ 
𝑍< 

1 ɫɬɭɩɟɧɶ 𝑍𝐼 0,12 Ͳ,ͳͻͻ ʝˏ 

2 ɫɬɭɩɟɧɶ 𝑍𝐼𝐼 0,36 0,585 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

𝐼  

ɋɈ 𝐼𝑃 ʠʗʒʜ. ͳ,Ͳ͹ ∙ 𝐼ʜʝʛ.ʟ 4,11 А 

ɉɈ 𝐼𝑃 ʞʢʠʙ. ͳ,ʹʹ ∙ 𝐼ʜʝʛ.ʟ 4,69 А 

Ɉɬɫɟɱɤɚ 𝐼𝑃 ʞʢʠʙ. ʹ,ͶͲ ∙ 𝐼ʜʝʛ.ʟ 9,22 А 
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Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.7 

 

Ɍɚɛɥɢɰɚ 5.7 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 
ɢ 

ɫɛ
ɪɨ

ɫ 
А

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ɋȼ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ
-

2
2
0
 ɢ

 ȼ
-Ɍ

ɋɇ
 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 ɫ

ɢɝ
ɧɚ

ɥ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

ȾɁ ɩɪɨɞɨɥɶɧɚɹ 𝐼∆𝐺 + + + +     

ɁɁȽ 
𝑈଴ 

      + + + ݐ ଷ + + +      𝑈଴ݐ  +       ଶݐ +        ଵݐ

Ɂɉɇ 𝑈 > 
1 ɫɬɭɩɟɧɶݐଵ + +       

2 ɫɬɭɩɟɧɶݐଶ + +       

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

𝐼ଶ 

ɋɈ        + 

ɂɈ + +       

ɈɌɋ I 

 +     ଵݐ
 

 ଶݐ  
  

       + + ଷݐ   +   

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
𝐼ଵ 

ɋɈ        + 

ɂɈ + +       

ɈɌɋ 

 +     ଵݐ
 

 ଶݐ  
  

       + + ଷݐ   +   

ȾɁ 𝑍 < 

1 

ɫɬɭɩɟɧɶ 

      + + + ଶݐ   +      ଵݐ

2 

ɫɬɭɩɟɧɶ 

       + + ଶݐ   +      ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

𝐼  

ɋɈ        + 

ɂɈ + +       

Ɉɬɫɟɱɤɚ + +       
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6 Кɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

 

6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 

 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ: 

Ȼɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɜ 
ɩɪɟɞɟɥɚɯ 60-100 ɦ - II ɤɥɚɫɫ. 

Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɜ ɩɪɟɞɟɥɚɯ 50-80 ɦ - 
II ɤɥɚɫɫ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ȽЭɋ - 600 Ɇȼɬ - II ɤɥɚɫɫ. 
ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ 

ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 200 ɱɟɥɨɜɟɤ - III ɤɥɚɫɫ. 
ȼ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ – 

ɩɪɢɧɢɦɚɟɦ II ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II ɤɥɚɫɫɚ:  

௡ߛ  = ͳ,ʹ. 
 

6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ∇ʒʒʞ ɩɪɢɧɢɦɚɟɦ: 

ʒʒʞߘ  = ʜʞʢߘ + ℎ௦ ,     (6.1) 

 

ɝɞɟ ℎ௦ - ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ȼȻ: 
 ℎ௦ = h୰୳୬ଵ% + ∆ℎ௦௘௧ + ܽ ,       (6.2) 

 

ɝɞɟ ∆hୱୣ୲ - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; h୰୳୬ଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%; ܽ - ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ 0,5 ɦ. 
 ∆ℎ௦௘௧ = ௪ܭ ∙ ௪ܸଶ ∙ ݃ܮ ∙ ሺ݀ + Ͳ,ͷ ∙ ∆ℎ௦௘௧ሻ ∙  ௪ ,       (6.3)ߙݏ݋ܿ

 

ɝɞɟ ߙ௪ - ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɝɨɫɩɨɞɫɬɜɭɸɳɢɯ ɜɟɬɪɨɜ, ɜ ɩɪɟɞɟɥɚɯ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ ߙ௪ = Ͳ°; ௪ܸ=7 ɦ/ɫ -ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 

L=5700 ɦ–ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; ݀ - ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ܭ௪ - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɇɢɉ. Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ௪ܸ = ͹ ɦ/ɫ 
ɩɪɢɧɢɦɚɟɦ ܭ௪ = ͳ,ʹ ∙ ͳͲ−଺. 

ɍɫɥɨɜɧɚɹ ɪɚɫɱёɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
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݀ =  ∇ʜʞʢ − ∇ʓʜʝ ʹ = ʹ͹ͺ − ʹͲͺʹ = ͵ͷ ˏ     (6.4) 

 

ȼɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɪɚɡɝɨɧɚ ɩɨ ɮɨɪɦɭɥɟ (2.3): 
 ∆hୱୣ୲ = ͳ,ʹ ∙ ͳͲ−଺ ∙ ͹ଶ ∙ ͷ͹ͲͲͻ,ͺͳ ∙ ሺ͵ͷ + Ͳሻ = Ͳ,ͲͲͲͳ ˏ 

 

ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ: 
 g ∙ LV୵ଶ = ͻ,ͺͳ ∙ ͷ͹ͲͲ͹ଶ = ͳͳͶͳ,ͳ͸;   (6.5) 

 g ∙ tV୵ = ͻ,ͺͳ ∙ ͸ ∙ ͸Ͳ ∙ ͸Ͳ͹ = ͵Ͳʹ͹Ͳ,ͺ͸.     (6.6) 

 

ɝɞɟ ݐ - ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɩɪɢɧɢɦɚɟɬɫɹ 6 ɱɚɫɨɜ. 
Ⱦɚɥɟɟ ɩɨ ɝɪɚɮɢɤɭ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɢ ɡɧɚɱɟɧɢɹɦ  ୥∙௧Vw ɢ ୥∙LVwమ 

ɨɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ 
୥∙୦̅Vwమ ɢ ୥∙TVw ɢ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 6.1. 

 

Ɍɚɛɥɢɰɚ 6.1-Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ. g ∙ LV୵ଶ  
g ∙ tV୵  g ∙ TV୵  

g ∙ h̅V୵ଶ  
g ∙ TV୵  

g ∙ h̅V୵ଶ  

2,95 0,045 3,8 0,65 

 

ɂɫɩɨɥɶɡɭɹ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ 6.1 ɨɩɪɟɞɟɥɢɦ ɫɪɟɞɧɢɣ 

ɩɟɪɢɨɞɚ ɜɨɥɧɵ T ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ ℎ̅: 

 g ∙ TV୵ = ʹ,ͻͷ => ܶ = ʹ,ͻͷ ∙ V୵g = ʹ,ͻͷ ∙ ͹ͻ,ͺͳ = ʹ,ͳ ˔ , 
 

    (6.7) g ∙ h̅V୵ଶ = Ͳ,ͲͶͷ => h̅ = Ͳ,ͲͶͷ ∙ V୵ଶg = Ͳ,ͲͶͷ ∙ ͹ଶͻ,ͺͳ = Ͳ,ʹʹ ˏ .     (6.8) 

 

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 ƛௗ̅̅ ̅ = ݃ ∙ ܶଶʹ ∙ ߨ = ͻ,ͺͳ ∙ ʹ,ͳଶʹ ∙ ͵,ͳͶ = ͸,ͻʹ ˏ.      (6.9) 

 

ɉɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ:  
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݀ > Ͳ,ͷƛௗ ,  (6.10) 

  ͵ͷ ˏ > ͵,Ͷ͸ ˏ  

 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅ ∙ k୧ = Ͳ,ʹʹ ∙ ʹ,ͳͷ = Ͳ,Ͷͺ ˏ, (6.11) 

 

ɝɞɟ ݇𝑖 – ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [2, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 2],݇𝑖 = ʹ,ͳͷ.   
ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɩɨ ɧɚɤɚɬɭ: 

 h୰୳୬ଵ% = k୰ ∙ k୮ ∙ kୱ୮ ∙ k୰୳୬ ∙ hଵ% (6.12) 

 

ɝɞɟ  k୰ = ͳ ɢ k୮ = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ 
ɨɬɤɨɫɚ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ [2, ɬɚɛɥ.6];  kୱ୮ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [2, ɬɚɛɥ.7];  k୰୳୬ = ʹ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [2, ɪɢɫ. 10]. 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɧɢɦɚɸɬɫɹ ɞɥɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɫ 
ɤɚɦɟɧɧɵɦ ɤɪɟɩɥɟɧɢɟɦ ɜɟɪɯɧɟɝɨ ɨɬɤɨɫɚ, ɫ ɡɚɥɨɠɟɧɢɟɦ m = 2. 

             h୰୳୬ଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ͳ ∙ ʹ,ͳͷ ∙ Ͳ,Ͷͺ = ͳ,Ͳͺ ˏ. 
 

ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ȼȻ ɩɨ ɮɨɪɦɭɥɟ 
(6.2): 

 hୱ = ͳ,Ͳͺ + Ͳ,ͲͲͳ + Ͳ,ͷ = ͳ,ͷͺ ˏ.  
 ∇ʒʒʞ = ʹ͹ͺ + ͳ,ͷͺ = ʹ͹ͻ,ͷͺ ˏ. 

 

6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ Qp, 

ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ ȽЭɋ. Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.2. 

 

Ɍɚɛɥɢɰɚ 6.2-Ⱦɚɧɧɵɟ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ  
Q 0.1% 

ɦ3/ɫ 

Q 1%      

ɦ3/ɫ 

Ɉɬɦɟɬɤɚ 
ɞɧɚ ɦ 

Q ɚɝɪɟɝɚɬɚ 
ɦ3/ɫ 

ɇɉɍ  
ɦ 

Ɏɉɍ    
ɦ 

ɍɇȻ  
Q 0.1% ɦ 

ɍɇȻ Q 1% 

ɦ 

7977  6982  208  199  278  279  219  218,3  



70 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ; ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ 
ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 

 ܳ˓ = ܳˑ˔ː.௠௔௫ − ሺ݊ − ͳሻ ∙ ܳʒʏ = ͸ͻͺʹ − ሺ͸ − ͳሻ ∙ ͳͻͻ = ͷͻͺ͹ ˏଷ/˔.
 

(6.13) 

ɝɞɟ ܳˑ˔ː.௠௔௫ - ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ (1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ) ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ܳʒʏ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ, 

n – Ʉɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 

˓ݍ  = ܸː ˓ ∙ ℎː˄ = ͹ ∙ ͳͲ,͵ = ͹ʹ,ͳ ˏଷ/˔.  (6.14) 

  

ɝɞɟ ܸː ˓ = ͹ ˏ/˔  - ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɪɢɫɛɟɪɦɵ ɧɚ ɞɢɨɪɢɬɟ; ℎː˄ = ʹͳͺ,͵ − ʹͲͺ = ͳͲ,͵ ˏ –ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ ɩɪɢ 1% ɪɚɫɯɨɞɟ. 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

˅ݍ  = ͳ,ʹͷ ∙ ௣ݍ = ͳ,ʹͷ ∙ ͹ʹ,ͳ = ͻͲ,ͳʹ ˏଷ/˔.  (6.15) 

 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 𝐵 = ொ˓௤˅ =  ହଽ଼଻ଽ଴,ଵଶ = ͸͸,Ͷ͵ ˏ.   (6.16) 

  

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 𝐵 ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 
ɪɹɞɭ, ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. Ɉɤɪɭɝɥɹɸ B ɞɨ 70 ɦɟɬɪɨɜ, ɩɪɢɧɢɦɚɸ ݊ = ͷ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɩɨ 14 ɦɟɬɪɨɜ. 

Ɍɨɥɳɢɧɚ ɛɵɤɚ ɩɨ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ: 

ʐߜ  = Ͳ,ͳ͸ ∙ ܾ = Ͳ.ͳ͸ ∙ ͳͶ = ʹ,ʹͶ ˏ (6.17) 

  

ɉɪɢɧɢɦɚɟɦ, ɱɬɨ ɤɚɠɞɵɣ ɛɵɤ ɹɜɥɹɟɬɫɹ ɪɚɡɪɟɡɧɵɦ ɫ ɲɢɪɢɧɨɣ 3 ɦɟɬɪɚ.  
 

6.3.2 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 ∙ ݃ሻଶ/ଷ = ( ͷͻͺ͹Ͳ,Ͷͻ ∙ ͹Ͳ ∙ √ʹ ∙ ͻ,ͺͳ)ʹ͵ = ͳͳ,ͷͺ ˏ. (6.18) 
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ɝɞɟ ݉ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɛɟɡɜɚɤɭɭɦɧɨɝɨ 
ɩɪɨɮɢɥɹ, m = 0,49 (ɪɢɫɭɧɨɤ 6.1); 𝐵 - ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɛɟɡ ɛɵɤɨɜ. 

 
Ɋɢɫɭɧɨɤ 6.1-Ɉɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ  

 

ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 
ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
଴ଶܪ  = ሺ ொ˓௠∙ఌ∙𝜎˒∙𝐵∙√ଶ∙𝑔ሻଶ/ଷ = ቀ ହଽ଼଻଴,ସଽ∙଴,ଽଶ∙଻଴∙√ଶ∙ଽ,଼ଵቁమయ = ͳʹ,ʹ͹ ˏ.         (6.19) 

 

ɝɞɟ 𝜎˒ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ);  ߝ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; ݉ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ; 

Ʉɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ: 
 ɂ = ͳ − Ͳ,ʹ ∙ ξ+ሺ୬−ଵሻξబ୬ ∙ Hబభୠ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺହ−ଵሻ∙଴,ସହହ ∙ ଵଵ,ହ଼ଵସ = Ͳ,ͻʹ . (6.20) 

 

ɝɞɟ ܾ - ɲɢɪɢɧɚ ɨɞɧɨɝɨ ɩɪɨɥёɬɚ, b = 14 ɦ; 
n –ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ, n = 5; 𝜉଴ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ, ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɩɪɢɧɢɦɚɸ 

ɪɚɜɧɵɦ Ͳ,Ͷͷ; 𝜉 – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ 0,7. 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 

ܪ  = ଴ଶܪ − 𝛼∙𝑉బమଶ∙𝑔 = ͳʹ,ʹ͹ − ଵ,ଵ∙ଵ,଴ସమଶ∙ଽ,଼ଵ = ͳʹ,ʹͲ ˏ  (6.21) 

 

ɝɞɟ ߙ = ͳ,ͳ ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ଴ܸ - ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ଴ܸ = Q˓ሺ∇ʜʞʢ−∇ʓʜʏሻ∙ሺB+ሺ୬−ଵሻδ˄ሻ  = ହଽ଼଻ሺଶ଻଼−ଶ଴଼ሻ∙ሺ଻଴+ሺହ−ଵሻ∙ଷሻ = ͳ,ͲͶ ˏ/˔.,  (6.22) 

  

Ɉɤɪɭɝɥɹɟɦ ɧɚɩɨɪ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ: 
˕˔ܪ  = ͳͶ ˏ. 
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Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 

 ∇ʒʑ = ∇ʜʞʢ − H˔˕ = ʹ͹ͺ − ͳͶ = ʹ͸Ͷ ˏ  (6.23) 

 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ H˔˕ = ʹ͸Ͷ + ͳ,͸ ∙ ͳͶ = ʹͺ͸,Ͷ ˏ. (6.24) 

 

Ɂɚ ɨɛɳɭɸ ɨɬɦɟɬɤɭ ɝɢɞɪɨɭɡɥɚ ɩɪɢɧɢɦɚɟɦ ɧɚɢɛɨɥɶɲɭɸ ɢɡ ɩɨɥɭɱɟɧɧɵɯ: ∇ȽȻ=286,4 ɦ ɢ ∇ȽȽɉ=279,6 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
ɩɪɢɧɢɦɚɟɦ ∇ȽȻ=286,4 ɦ. 
 

6.3.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

 

ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɜɫɟɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ: 
 ܳ˓.˒ˑ˅ = ܳ୫ୟ୶ ˒ˑ˅ˈ˓ − ܳʒЭС = ͹ͻ͹͹ − ͸ ∙ ͳͻͻ = ͸͹ͺ͵ ˏଷ/˔ , (6.25) 

 

ɝɞɟ ܳ୫ୟ୶ ˒ˑ˅ˈ˓ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% , ܳʒЭС - ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞ, ɬɪɟɛɭɸɳɢɣɫɹ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ. 

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ: H଴ଵɩɨɜ = ሺ ܳ˓.˒ˑ˅݉ ∙ 𝐵 ∙ √ʹ ∙ ݃ሻଶଷ  = ( ͸͹ͺ͵Ͳ,Ͷͻ ∙ ͹Ͳ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͳͳ,ͳͶ ˏ. (6.26) 

 

ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 H଴ଶ˒ˑ˅ = ቆ ܳ˓ ˒ˑ˅݉ ∙ ɂ ∙ 𝜎˒ ∙ 𝐵 ∙ √ʹ ∙ ݃ቇଶଷ = ( ͸͹ͺ͵Ͳ,Ͷͻ ∙ Ͳ,ͻʹ ∙ ͹Ͳ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͳͳ,ͺͳ ˏ. (6.27) 

 ɂ = ͳ − Ͳ,ʹ ∙ ξ + ሺn − ͳሻξ଴n ∙ H଴ଵb = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺͷ − ͳሻ ∙ Ͳ,Ͷͷͷ ∙ ͳͳ,ͳͶͳͶ = Ͳ,ͻʹ,    (6.28) 

 

ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
 V଴˒ˑ˅ = Q˓.˒ˑ˅ሺ∇ʣʞʢ − ∇ʓʜʏሻ ∙ ሺB + ሺn − ͳሻ ∙ Ɂ˄ሻ (6.29) 
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V଴˒ˑ˅ = ͸͹ͺ͵ሺʹ͹ͻ − ʹͲͺሻ ∙ ሺ͹Ͳ + ሺͷ − ͳሻ ∙ ͵ሻ = Ͳ,ͻͺ ˏ/˔, 
 

ɝɞɟ ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɨɬɦɟɬɤɭ Ɏɉɍ – ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 279 ɦ. 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱёɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒ܪ  = ˅଴ଶ ˒ˑܪ − ߙ ∙ ଴ܸ˒ˑ˅ଶʹ ∙ ݃  = ͳͳ,ͺͳ − ͳ,ͳ ∙ Ͳ,ͻͺʹʹ ∙ ͻ,ͺͳ = ͳͳ,͹͸ ˏ, (6.30) 

 

Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ʹ͸Ͷ + ͳͳ,͹͸ = ʹ͹ͷ,͹͸ ˏ. (6.31) 

 

Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɨɬɦɟɬɤɢ ∇ʣʞʢ ɪɚɜɧɨɣ 279 ɦɟɬɪɚɦ, ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɜɨɞɨɫɥɢɜɚ. 
 

6.3.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 
Ɉɝɨɥɨɜɨɤ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.2. 
 

 
Ɋɢɫɭɧɨɤ 6.2 - Ɉɝɨɥɨɜɨɤ ɩɥɨɬɢɧɵ 

 

ȼɵɫɨɬɚ ɜɨɞɨɫɥɢɜɚ: 
 С˅ = ∇ʜʞʢ − ˕˔ܪ − ∇ʓʜʝ =  ʹ͹ͺ − ͳͶ − ʹͲͺ = ͷ͸ˏ. (6.32) 
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6.3.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 

Ɉɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɡɚ ɜɨɞɨɫɥɢɜɨɦ. 

Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 ℎˍ˓ = √ 𝛼∙ொమ˓𝑔∙ሺB+ሺ୬−ଵሻ∙δ˄ሻమయ = √ ଵ,ଵ∙ହଽ଼଻మଽ,଼ଵ∙ሺ଻଴+ሺହ−ଵሻ∙ଷሻమయ = ͺ,Ͷʹ ˏ.          (6.33) 

 

ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ʜʞʢߘ − ʓʜʏߘ = ʹ͹ͺ − ʹͲͺ = ͹Ͳ ˏ. (6.34) 

  

Ɉɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟ: 

 ξ బ் = ଴ܶℎˍ˓ = ͹Ͳͺ,Ͷʹ = ͺ,͵ͳ ˏ. (6.35) 

 𝜑 = Ͳ,ͻͲ.  
 

ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ  

ɢ 
T
  ɨɩɪɟɞɟɥɹɟɦ 

c  ɢ 
c
 .

c =0,3;
c
 =2,5. 

ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = ξ௖ ∙ ℎɤɪ (6.36) 

  ℎ௖̀̀ = ξ௖`` ∙ ℎɤɪ (6.37) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 

 ℎ௖̀ = Ͳ,͵ ∙ ͺ,Ͷʹ = ʹ,ͷ͵ ɦ, 
 ℎ௖̀̀ = ʹ,ͷ ∙ ͺ,Ͷʹ = ʹͳ,Ͳ͸ ɦ. 

 

Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳˑ˔ː.௠௔௫ = ͸ͻͺʹ (ɦ3/ɫ), hɇȻ = 11 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ (hc

’’> hɇȻ).  

 

6.3.6 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɧɹɬɵɯ ɝɚɫɢɬɟɥɟɣ 

 

Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 78,4 ɦ ɢ ɜ ɨɫɧɨɜɚɧɢɢ ɫɤɚɥɚ, ɝɚɲɟɧɢɟ 

ɩɨɬɨɤɚ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɫ ɩɨɦɨɳɶɸ ɨɬɛɪɨɫɚ ɫɬɪɭɢ.  
Ɉɬɦɟɬɤɚ ɧɨɫɤɚ:  
 ∇ʜʝС = ∇ʜʐ + ͳ = ʹͳͻ + ͳ = ʹʹͲ ˏ.  (6.38) 
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ɝɞɟ ∇ʜʐ = ʹͳͻ ˏ - ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ 0,1% ɪɚɫɯɨɞɟ. 
ȼɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ: 

 a = ∇ʜʝС − ∇ʓː˃ = ʹʹͲ − ʹͲͺ = ͳʹ ˏ.  (6.39) 

  

ɇɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ܼː = ∇ʜʞʢ − ∇ʜʝС = ʹ͹ͺ − ʹʹͲ = ͷͺ ˏ. (6.40) 

  

ɇɚɩɨɪ, ɫɨɡɞɚɜɚɟɦɵɣ ɩɥɨɬɢɧɨɣ: 
 ܼ଴ = ∇ʜʞʢ − ∇ʜʐ = ʹ͹ͺ − ʹͳͺ,͵ = ͷͻ,͹ ˏ,   (6.41) 

 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 vː = φ ∙ √ʹg ∙ Zː = Ͳ,ͻ ∙ √ʹ ∙ ͻ.ͺͳ ∙ ͷͺ = ͵Ͳ,Ͷ ˏ/˔, (6.42) 

  

ɝɞɟ 𝜑 −  ˍˑэ˗˗ˋ˙ˋˈː˕ ˔ˍˑ˓ˑ˔˕ˋ ˒ˑ˕ˑˍ˃ ˓˃˅ːыˌ Ͳ,ͻ. 
ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ. 

 hː = qvː = ͸ʹ,͵͸͵Ͳ,Ͷ = ʹ,Ͳͷ ˏ , (6.43) 

 

ɝɞɟ q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 q = ܳ˓ሺB + ሺn − ͳሻ ∙ Ɂ˄ሻ = ͷͻͺ͹ሺ͹Ͳ + ሺͷ − ͳሻ ∙ ͵ሻ = ͸ʹ,͵͸ ˏʹ/˔, (6.44) 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɨɩɪɟɞɟɥɹɟɦ, ɡɧɚɹ ɱɢɫɥɨ Ɏɪɭɞɚ: 

 Fr = vଶːg ∙ hː = ͵Ͳ,Ͷଶͻ.ͺͳ ∙ ʹ,Ͳͷ = Ͷͷ,͹   =>  ݇௔ = Ͳ.ͺͷ (6.45) 

 

Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: ܮ = ݇௔ ∙ ܼː ∙ 𝜑ଶ ∙ ߙʹ𝑖݊ݏ ∙ ቌ√(ͳ + ːݖ଴ݖ) − ͳ) ∙ ͳ𝜑ଶݏ𝑖݊ଶߙ) + ͳቍ (6.46) 

ܮ = Ͳ,ͺͷ ∙ ͷͺ ∙ Ͳ,ͻଶ ∙ sinሺʹ ∙ ͵Ͳ଴ሻ ቌ√ͳ + (ͷͻ,͹ͷͺ − ͳ) ∙ ͳͲ,ͻଶ ∙ 𝑖݊ଶሺ͵Ͳ଴ሻݏ + ͳቍ == ͹ͳ.͸ ˏ 
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ɝɞɟ ߙ = ͵Ͳ଴ − ˖ˆˑˎ ˔˘ˑˇ˃ ˔˕˓˖ˋ ˔ ˕˓˃ˏ˒ˎˋː˃; 
      ݇௔ = Ͳ.ͺͷ ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ. 

ɉɪɨɜɟɪɤɚ ɞɚɥɶɧɨɫɬɢ ɨɬɥɟɬɚ ɫɬɪɭɢ ɧɚ ɛɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ: 

 L > Ͳ,Ͷ ∙ ܼ଴,                (6.47) 

 L > ʹ͵,ͻ ˏ. 
 ͹ͳ,͸ ˏ > ʹ͵,ͻ ˏ. 
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɹɦɚ ɪɚɡɦɵɜɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɨɫɧɨɜɚɧɢɹ 
ɩɥɨɬɢɧɵ. 

Ƚɥɭɛɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ:  
 h˓˃ˊ = t − hʜʐ = ͵ͳ,͸ʹ − ͳͲ,͵ = ʹͳ,͵ʹ ˏ , (6.48) 

 

ɝɞɟ ℎʜʐ = ͳͲ,͵ ˏ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ = ͳ%. t = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √Frర ) ∙ √Fr ∙ √hʜʐdర ∙ hH 

ݐ  = ቀͲ.ͳ + Ͳ.Ͷͷ ∙ √Ͷͷ,͹ర ቁ ∙ √Ͷͷ,͹ ∙ √ଵ଴,ଷଵర ∙ ʹ,Ͳͷ = ͵ͳ,͵ʹ ˏ.   
(6.49) 

 

ɝɞɟ d – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ ɜ ɫɤɚɥɟ, ɜ ɪɚɫɱɟɬɟ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɟ 
0,8. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ:  
ଵܮ  = ܮ + ௧௧𝑔𝛼భ = ͹Ͳ.͸ + ଷଶ.ଷଶ଴.଻ସ = ͳͳ͵,ͳˏ.  (6.50) 

 

ɝɞɟ tgαଵ =  √tgαଶ + ଶ∙୥ሺ଴,ହ∙୦H∙ୡ୭ୱα+ୟ−୦ʜʐሻVʜమ ∙ୡ୭ୱమα , (6.51) 

tgαଵ = √tgଶሺ͵Ͳሻ + ʹ ∙ ͻ,ͺͳሺͲ,ͷ ∙ ʹ,Ͳͷ ∙ cos ሺ͵Ͳሻ + ͳʹ − ͳͲ,͵ሻ͵Ͳ,Ͷଶ ∙ cosଶ ሺ͵Ͳሻ = Ͳ,͹Ͷ, 
 

ɒɢɪɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
 ܾ˓ = ʹ,ͷ ∙ ℎɤɪ + ͵,͹ ∙ ℎ˓˃ˊ = ʹ,ͷ ∙ ͺ,Ͷʹ + ͵,͹ ∙ ʹͳ,͵ʹ = ͻͻ,ͻ͵ ˏ.  (6.52) 

 

ɝɞɟ ℎɤɪ – ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ. 
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6.3.7 Ɋɚɫɱɟɬ ɞɨɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ 

 

Ⱦɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɫɛɪɨɫɚ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜ ɫɥɭɱɚɟ 
ɚɜɚɪɢɢ ɢɥɢ ɨɝɪɚɧɢɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɜ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɟ. ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɞɨɫɛɪɨɫɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɪɚɛɨɬɵ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɞɨɥɠɧɚ ɨɩɪɟɞɟɥɹɬɶɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɪɚɛɨɬɤɢ ɩɨɥɟɡɧɨɣ ɟɦɤɨɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɧɚɱɚɥɭ ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ. 

 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 

 ܳ˓˃˔˚ = ܸ˒ ˑˎˈˊːݐ = ͳͶͺͶͲͲͲͲͲͲͲͳͺͳͶͶͲͲͲ = ͺͳ͹,ͻ ˏଷ̝
 (6.53) 

 

ɝɞɟ ܸ˒ ˑˎˈˊː = ͳͶͺͶͲͲͲͲͲͲͲ ˏଷ - ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ = ͳͺͳͶͶͲͲͲ ܿ–ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (7 ɦɟɫɹɰɟɜ). 

Ɂɚɞɚɟɦɫɹ ɜɵɫɨɬɨɣ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɚ h = 4 ɦ. 
ȼɨɞɨɫɛɪɨɫ ɪɚɫɩɨɥɚɝɚɟɦ ɧɚ ɜɵɫɨɬɭ 4 ɦ ɨɬ ɞɧɚ. 
Ɋɚɫɱɟɬɧɨɟ ɫɟɱɟɧɢɟ ɜɨɞɨɫɛɪɨɫɚ: 
 𝜔 =  ܳµ√ʹ݃ʜ˅ˑ = ͺͳ͹,ͻͲ,ͺͲ ∙ √ʹ ∙ ͻ,ͺͳ ∙ Ͷ = ʹͺ,ͺͷ ˏଶ (6.54) 

  

ɝɞɟ ߤ = Ͳ,ͺͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ; ʜ˅ˑ = ∇ʜʞʢ − ∇ˇː˃ − ℎଶ − Ͷ = ʹ͹ͺ − ʹͲͺ − ସଶ − Ͷ = ͸Ͷ ˏ – ɧɚɩɨɪ ɧɚɞ 
ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 

ɒɢɪɢɧɚ ɨɬɜɟɪɫɬɢɹ: 
 ܾ = 𝜔ℎ =  ʹͺ,ͺͷͶ = ͹,ʹͳ ˏ (6.55) 

 

Ɉɤɪɭɝɥɹɟɦ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ b = 8 ɦ. 
ɉɪɢɧɢɦɚɟɦ, ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ n =2, ɜɵɫɨɬɨɣ h =4ɦ, ɲɢɪɢɧɨɣ b =8ɦ.  

 

6.4 Кɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ  
 

6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 

Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ 
ɩɨɧɢɡɭ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ. 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 
ɞɜɭɦ ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
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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, ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ 
ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.3. 

 

 

 
 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 6.3.- ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ. 
 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɨɩɪɟɞɟɥɹɟɦ ɜɵɪɚɠɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 𝐵௡ூ : 

 𝐵௡ூ = ℎ√ߩ˄ߩ௪ ሺͳ − ݊ሻ + ݊ሺʹ − ݊ሻ − ଵߙ =  ͹Ͳ√ʹͶͲͲͳͲͲͲ ሺͳ − ݊ሻ + ݊ሺʹ − ݊ሻ −  ,ଵߙ
(6.56) 

 

ɝɞɟ ߙଵ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ ɢ ɞɪɟɧɚɠɟɣ, ɩɪɢɧɢɦɚɟɦɵɣ 0,5; ߩʐ ˋ ߩ௪ ɩɥɨɬɧɨɫɬɢ ɛɟɬɨɧɚ ɢ ɜɨɞɵ, ߩʐ = ʹͶͲͲ ˏయˍˆ , ௪ߩ = ͳͲͲͲ ˏయˍˆ . ℎ = ʜʞʢߘ − ʞʝʓߘ = ʹ͹ͺ − ʹͲͺ = ͹Ͳ ˏ. - ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ; ∇ʞʝʓ = ∇ʓʜʝ = ʹͲͺ ˏ.- ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ. 

ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ, ɨɩɪɟɞɟɥɹɟɦ 
ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 𝐵௡ூூ: 

 𝐵௡ூூ = ௡ߛ ∙ ℎ݂ ቀߩ˄ߩ௪ + ݊ − ଵቁߙ = ͳ,ʹ ∙ ͹ͲͲ,͹ ቀʹͶͲͲͳͲͲͲ + ݊ − Ͳ,ͷቁ,   (6.57) 

 

ɝɞɟ  ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɞɥɹ II ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1,2; 

f – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ ɞɢɨɪɢɬɚ 0,7. 
Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ݊, ɩɨɫɬɪɨɸ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ 𝐵௡ூ =݂ሺ݊ሻ ɢ 𝐵௡ூூ = ݂ሺ݊ሻ (ɪɢɫɭɧɨɤ 6.4). 
 



79 

 

 
Ɋɢɫɭɧɨɤ 6.4 - ɉɟɪɟɫɟɱɟɧɢɟ ɤɪɢɜɵɯ 𝐵௡ூ = ݂ሺ݊ሻ ɢ 𝐵௡ூூ = ݂ሺ݊ሻ 

 

Ɍɨɱɤɨɣ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɹɜɥɹɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ n = Ͳ,͵ͳ͹ ɢ B =ͷͶ,ͳ͵ ˏ. ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɩɨ ɨɫɧɨɜɚɧɢɸ B = ͷͶ,ͳ͵ ˏ. 

 

6.4.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 

Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ 
ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɠɟɫɬɤɢɯ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ 
ɷɬɢɯ ɲɜɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ 
ɞɟɮɨɪɦɚɰɢɣ.  

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɜɚɦɢ: 
ܮ  = Ɂ˄ + ܾ = ͵ + ͳͶ = ͳ͹ ˏ,            (6.58) 

 

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 5ɦɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 5ɦ 
ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ 0,2 ɫɦ. 
 

6.4.3 Ȼɵɤɢ 

 

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

ɋɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɞɥɹ ɡɚɬɜɨɪɨɜ ɲɢɪɢɧɨɣ 14 ɦ, ɬɨɥɳɢɧɚ ɛɵɤɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ (0,12÷0,16) ɲɢɪɢɧɵ ɡɚɬɜɨɪɚ ɥɢɛɨ ɛɨɥɶɲɟ. Ⱦɥɹ 
ɪɚɫɱёɬɧɨɣ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɚ ɬɨɥɳɢɧɚ ɛɵɤɚ ɫɨɫɬɚɜɥɹɟɬ (1,68-2,24) ɦ.  

ɋ ɭɱɟɬɨɦ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɡɚɩɚɫɚ, ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɛɵɤɚ 3 ɦ.  
ɒɢɪɢɧɚ ɢ ɞɥɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ 0.5 ɦ. ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ 

ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ 0,7 ɦ. Ⱦɥɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ 1,5 ɦ. 

50

51

52

53

54

55

56

57

58

59

60

0,2 0,25 0,3 0,35 0,4

BI

BII



80 

 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɚɡɚɦɢ ɪɚɛɨɱɟɝɨ ɢ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɨɜ ɩɪɢɧɢɦɚɟɦ 2 ɦ.  
ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɲɢɪɢɧɭ ɩɟɲɟɯɨɞɧɨɣ 

ɞɨɪɨɠɤɢ ɢ ɦɟɫɬɨ ɞɥɹ ɞɜɢɠɟɧɢɹ ɤɪɚɧɚ. ɇɚ ɝɪɟɛɧɟ ɩɪɨɟɤɬɢɪɭɟɦ ɞɨɪɨɠɤɭ ɞɥɹ 
ɥɸɞɟɣ ɨɛɳɟɣ ɲɢɪɢɧɨɣ – 3 ɦ, ɩɪɨɟɡɠɭɸ ɱɚɫɬɶ ɲɢɪɢɧɨɣ – 7 ɦ ɢ ɦɟɫɬɨ ɩɨɞ ɤɪɚɧ 
– 10 ɦ. Ɉɛɳɚɹ ɲɢɪɢɧɚ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɝɪɟɛɧɸ 20 ɦ. 

 

6.4.4 ɍɫɬɨɢ 

 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɛɨɥɟɟ 40ɦ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɹɠɟɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ 
ɫɱɟɬ ɜɜɟɞɟɧɢɹ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜ ɝɪɭɧɬɨɜɭɸ. Ɇɟɠɞɭ ɫɬɚɧɰɢɨɧɧɨɣ ɢ 
ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɶɸ ɭɫɬɪɚɢɜɚɟɦ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ.  

 

6.4.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. 
Ƚɚɥɟɪɟɢ ɪɚɫɩɨɥɨɠɟɧɵ ɱɟɪɟɡ 15 ɦ ɩɨ ɜɵɫɨɬɟ.  

ɉɪɢɧɢɦɚɸ ɝɚɥɟɪɟɸ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ 

ɲɢɪɢɧɨɣ 3 ɦ ɢ ɜɵɫɨɬɨɣ - 4 ɦ ɢ ɜɟɪɯɧɢɟ ɫɦɨɬɪɨɜɵɟ 2ɯ3 ɦ. 
 

6.4.6 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 

 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 
ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ 
ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 20 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 3 ɦ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ aɞɪ, ɚ ɬɚɤɠɟ ɞɨ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɧɚɡɧɚɱɚɟɦ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ: 

 ˃ˇ˓ ൒  ʜௗ ܫ௡̱ߛ  ˓,ˏ  , (6.59) 

 

ɝɞɟ Hd − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ;  
γn − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; 
Iɤɪ, m − ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ (ɞɥɹ 

ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ɪɚɜɟɧ 25); 
ௗܪ  = ʜʞʢߘ − ʞʝʓߘ = ʹ͹ͺ − ʹͲͺ = ͹Ͳ ˏ.  (6.60) 

 ˃ˇ˓ ൒  ͹Ͳ ∙ ͳ,ʹʹͷ = ͵,͵͸ ˏ. 
 

ɉɪɢɧɢɦɚɟɦ ˃ˇ˓ = Ͷ ˏ. 
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6.5 Кɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ 

 

6.5.1. Цɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 

 

ȼɟɪɬɢɤɚɥɶɧɭɸ ɩɪɟɝɪɚɞɭ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦ ɩɨɬɨɤɚɦ ɜɵɩɨɥɧɹɟɦ ɜ ɜɢɞɟ ɰɟɦ. 
ɡɚɜɟɫɵ.  

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.5. 

 

 
Ɋɢɫɭɧɨɤ 6.5 - ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ 

 

ȼɟɥɢɱɢɧɚ ɨɬɫɬɭɩɚ ɰɟɦ. ɡɚɜɟɫɵ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ 𝐵ɩ, = Ͳ,Ͳͻ ∙ ͷͶ,ͳ͵ = Ͷ,ͺ͹ ɦ. (6.61) 

 

ɝɞɟ 𝐵ɩ = ͷͶ,ͳ͵ ˏ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. ɉɪɢɧɢɦɚɟɦ ݈ଵ = ͷ ˏ. 

Ɋɚɫɫɬɨɹɧɢɟ ݈ଶ ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɣ:  
 ݈ଶ > Ͷ ˏ,  (6.62) 

 ݈ଶ > ఋˊ˃˅ ଶ = ଷ,ହ ଶ = ͳ,͹ͷ ˏ. ሺ˔ˏ. ːˋˉˈሻ.  (6.63) 

 

ɉɪɢɧɢɦɚɟɦ ݈ଶ = ͸ ˏ. 

Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ ݀ = Ͳ,ʹ ˏ. 

Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ௗܪ = Ͳ,ͷ ∙ ͸ͺ,ʹ = ͵Ͷ,ͳˏ,  (6.64) 

 

ɝɞɟ ܪௗ = ʜʞʢߘ − ʜʐ௠𝑖௡ߘ = ʹ͹ͺ − ʹͲͻ,ͺ = ͸ͺ,ʹ ˏ. 
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Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ 
ɫɤɜɚɠɢɧɚɦɢ ɜ ɪɹɞɭ ɩɪɢɧɢɦɚɟɦ 2 ɦ. 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 

˅˃ˊߜ  ൒ ∆ு௃ˍ˓ ∙  ௡,  (6.65)ߛ

 

ɝɞɟ ∆ܪ – ɧɚɩɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɡɚɜɟɫɭ;  ܬˍ˓ = ͳͷ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ. 
ɉɨ ɷɩɸɪɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɰɟɦ. 

ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ ɧɚɯɨɞɢɦ ∆ܪ:  

ܪ∆  = ௗܪ − ௔௦ܪ = ͸ͺ,ʹ − ʹ͹,ʹͺ = ͶͲ,ͻʹ ˏ,  (6.66) 

 

ɝɞɟ ܪௗ=68,2 ɦ– ɩɨɥɧɵɣ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ; ܪ௔௦=27,28 ɦ  - ɧɚɩɨɪ ɧɚ ɰɟɦ. ɡɚɜɟɫɟ (ɪɚɫɫɱɢɬɚɧɨ ɜ ɪɚɡɞɟɥɟ 6). 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ:  
˅˃ˊߜ  ൒ ସ଴,ଽଶଵହ ∙ ͳ,ʹ = ͵,͵͸ ˏ.  (6.67) 

 

ɉɪɢɧɢɦɚɟɦ ߜˊ˃˅ = ͵,ͷ ˏ. 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 

 ℎˇ˓ = ሺͲ,ͷ − Ͳ,͹ሻ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ͵Ͷ,ͳ = ͳ͹,Ͳͷ ˏ.  (6.68) 

  

6.6 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ 

 

ɉɪɨɜɟɞɟɦ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. Ⱦɥɹ 
ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɰɟɦ. ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ (II ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ):  
 ு𝑎ೞுௗ = Ͳ,Ͷ,  (6.69) 

 ு೏ೝுௗ = Ͳ,ͳͷ.  (6.70) 

 

ɝɞɟ ܪ௔௦ − ɧɚɩɨɪ ɧɚ ɰɟɦ. ɡɚɜɟɫɟ; ܪௗ௥ – ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ. 
Ɂɧɚɹ ɜɟɥɢɱɢɧɭ ܪௗ = ͸ͺ,ʹ ˏ, ɜɵɱɢɫɥɹɟɦ ɢɡ ɫɨɨɬɧɨɲɟɧɢɣ (6.69) ɢ (6.70)  ܪ௔௦ ɢ ܪௗ௥.  

௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͸ͺ,ʹ = ʹ͹,ʹͺ ˏ. (6.71) 

ௗ௥ܪ  = Ͳ,ͳͷ ∙ ௗܪ = Ͳ,ͳͷ ∙ ͸ͺ,ʹ = ͳͲ,ʹ͵ ˏ. (6.72) 
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ɏɚɪɚɤɬɟɪ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɱёɬɨɜ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 6.6 

 
 

 
Ɋɢɫɭɧɨɤ 6.6 - Ɏɢɥɶɬɪɚɰɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

 

6.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 

6.7.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD. 

 ܵ˒ˎ = ͳͻͶͲ ˏଶ .  
 ܵ˄ = ʹͶ͵Ͳ ˏଶ . 

 

ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ:  
ˎ˒ܩ  = ௌ˒ˎ∙௕∙ఊɛ௕+ఋ˄ = ଵଽସ଴∙ଵସ∙ଶସଵସ+ଷ = ͵ͺ͵ͶͶ ˍʜ/ˏ ,  (6.73) 

 

ɝɞɟ ߛɛ  − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ; ܵ˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߜ˄ − ɬɨɥɳɢɧɚ ɛɵɤɚ. 
ȼɟɫ ɛɵɤɚ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ: 

˄ܩ  = ௌ˄∙ఋ˄∙ఊɛ௕+ఋ˄ = ଶସଷ଴∙ଷ∙ଶସଵସ+ଷ = ͳͲʹͻʹ ˍʜ/ˏ,,  (6.74) 

 

ɝɞɟ ܵ˄ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ. 

 ௗܪ௔௦ܪௗ௥ܪ ௧ܪ

 ௧ܪ

 ௨ܪ

 ௨ܪ

ɇ ɜɛ 

ɇ ɧɛ(min) 

 ௗܪ
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ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ.Ͳͷͷ ∙ ݂√݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ʹͳ͹√ʹͳ͹ ∙ ͻ,ͺͳ = ͳ͹ʹͷ ˍʜ,   (6.75) 

 

ɝɞɟ ݂ − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ : 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ.ͷሻ ∙ ܾ = ሺʹ͹ͻ − ʹ͸Ͷ + Ͳ,ͷሻ ∙ ͳͶ = ʹͳ͹ ˏଶ,   (6.76) 

 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ.: 
ˊݍ  = ொˊ௕+ఋ˄ = ଵ଻ଶସଵସ+ଷ = ͳͲͳ,Ͷͷ ˍʜ/ˏ,   (6.77) 

 

6.7.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 

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

-ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 

ɜܶ = 𝑤∙ℎభమଶ = ଵ଴∙଻଴మଶ = ʹͶͷͲͲ ˍʜ/ˏ.  (6.78) 

  

ɝɞɟ ℎଵ =  ∇ʜʞʢ − ∇ʞʝʓ = ʹ͹ͺ − ʹͲͺ = ͹Ͳ ɦ , ߛ௪ = ͳͲ ɤН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, 

- ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 

ɧܶ = 𝑤∙ℎమమଶ = ଵ଴∙ଵ,଼మଶ = ͳ͸,ʹ ˍʜ/ˏ,  (6.79) 

 

ɝɞɟ ℎଶ = УНБ ௠𝑖௡ߘ  − ∇ʞʝʓ = ʹͲͻ,ͺ − ʹͲͺ = ͳ,ͺ ɦ , 
 

6.7.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 

Cɢɥɭ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ܹ˅ ˊ˅ = ܵэ˒ ∙ ௪ = ͻ͹,Ͷ͵ ∙ ͳͲ = ͻ͹Ͷ,͵ ˍʜ/ˏ,  (6.80) 

 

ɝɞɟ ɷɩS - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, ɪɚɜɧɚɹ 97,43 ˏଶ. 

 

6.7.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
 ˗ܹ = ௪ ∙ ܵ˗ = ͳͲ ∙ ͷ͹ͷ = ͷ͹ͷͲ ˍʜ/ˏ, (6.81) 
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ɝɞɟ фS - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ 
ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ, ɪɚɜɧɚ 575 ˏଶ. 

 

6.7.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ° − 𝜑ଶː ቁ = ͳͲ ∙ ʹ ∙ ଶ݃ݐ ቀͶͷ° − ଶ଴°ଶ ቁ = ͻ,͸ ˍʞ˃,       (6.82) 

 

ɝɞɟ ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ːߛ = ͳͲ ˍʜ/ˏଷ; ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ ℎː = ʹ ˏ; 𝜑ː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɧɚɧɨɫɨɜ, 𝜑ː = ʹͲ°.  
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ: 
ːܧ  = ௣ː∙ℎːଶ = ଽ,଺∙ଶଶ = ͻ,͸ ˍʜ.   (6.83) 

 

6.7.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˑˎː = ଵଶ ∙ ௪ ∙ ℎଵ% ቀ𝜆̅𝜋 + ℎబଶ ቁ = ଵଶ ∙ ͳͲ ∙ Ͳ,Ͷͺ ቀ଺,ଽଶଷ,ଵସ + ଴,ଵଵଶ ቁ = ͷ,͵ˍʜ/ˏ , (6.84) 

 

ɝɞɟ %h1 =0,48 ɦ- ɜɵɫɨɬɚ ɜɨɥɧɵ 1 %-ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ;  
 =6,92 ɦ - ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 
 ℎ଴ = 𝜋∙ℎభ%మ𝜆̅ = ଷ,ଵସ∙଴,ସ଼ଷమ଺,ଽଶ = Ͳ,ͳͳ ɦ . (6.85) 

 

Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ: 
௖ݕ  = ߨߣʹ̅ − ͵ͅ ℎଵ% = ͸,ͻʹ ͸,ʹͺ − ͵ͅ ∙ Ͳ,Ͷͺ͵ = Ͳ,ͻʹ ɦ, (6.86) 

 

6.7.7 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

ȼɫɟ ɧɚɩɪɹɠɟɧɢɹ ɫɱɢɬɚɟɦ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɨ ɩɨɞɨɲɜɟ. 

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

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD.  
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Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɦ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ  

 

Ɍɚɛɥɢɰɚ 6.3 – Ⱦɟɣɫɬɜɭɸɳɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ 
 

 
ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ 
Ɇɨɦɟɧɬ, 

ɤɇɦ 

Ɍɜ 1  24500 23,15 567175 

Ɍɧ 1  16,2 0,6 -9,72 

Gɛ 0,95  9777 11,58 -113220 

Gɩɥ 0,95  36426 8,14 -296511 

Wɜɡɜ 1  974 0 0 

Wɮ 1  5750 14,63 84122 

qɡ 0,9  91,3 27,54 -2515 

Wɜɨɥɧ 1  5,3 69.08 369 

Eɧ 1,2  11,5 0,67 7,7 

ΣN  39570 

ΣM 239418 

 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 
ɫɟɱɟɧɢɢ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱёɬɟ ɧɚ ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) 
ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௬௨ = − 𝐵ɩ

+ ͸ ∙ ∑ 𝐵ɩܯ
ଶ = − ͵ͻͷ͹ͲͷͶ,ͳ͵ + ͸ ∙ ʹ͵ͻͶͳͺͷͶ,ͳ͵ଶ = −ʹͶͲ,͹ ˍʞ˃ ., (6.87) 

 

ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 𝐵˒ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
  𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ   (6.88) 

  𝜎௫௨ = −ʹͶͲ,͹ ∙ Ͳ − ͳͲ ∙ ͹Ͳ ∙ ሺͳ − Ͳሻ = −͹ͲͲ ˍʞ˃, 
 

ɝɞɟ ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ʹ͹ͺ − ʹͲͺ = ͹Ͳ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ 
ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
       ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ, ݉௨ = Ͳ; 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 τ୶୷୳ = (ɀ˅ ∙ H୳ୢ + σ୷୳) ∙ m୳ = Ͳ;     (6.89) 
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Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ɜߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ   

 
(6.90) 𝜎ଵ௨ = −ʹͶͲ,͹ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͹Ͳ ∙ Ͳ = −ʹͶͲ,͹ ˍʞ˃ ; 

 𝜎ଷ௨ = ɜߛ− ∙   ௗ௨ܪ

 
(6.91) 𝜎ଷ௨ = −ͳͲ ∙ ͹Ͳ = −͹ͲͲ ˍʞ˃ . 

 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௬௧ = − 𝐵ɩ

− ͸ ∙ ∑ 𝐵ɩܯ
ଶ  , (6.92) 𝜎௬௧ = − ͵ͻͷ͹ͲͷͶ,ͳ͵ − ͸ ∙ ʹ͵ͻͶͳͺͷͶ,ͳ͵ଶ = −ͳʹʹͳ ˍʞ˃ , 

 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ,  (6.93) 

  𝜎௫௧ = −ͳʹʹͳ ∙ Ͳ,͹ͺଶ − ͳͲ ∙ ͳ,ͺ ∙ ሺͳ − Ͳ,͹ͺଶሻ = −͹ͷͲ ˍʜ/ˏଶ, 
 

ɝɞɟ  ݉௧ = ɫtg ଶߙ ଶ, ɝɞɟߙ = ͷʹº – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɥɢɧɢɟɣ 
ɩɨɞɨɲɜɵ.  ܪௗ௧ = ∇ʢʜʐ௠𝑖௡ − ∇ʞʝʓ = ʹͲͻ,ͺ − ʹͲͺ = ͳ,ͺ ˏ  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ ,  (6.94) 

  𝜏௫௬௧ = −ሺͳͲ ∙ ͳ,ͺ − ͳʹʹͳሻ ∙ Ͳ,͹ͺ = ͻ͵ͺˍʞ˃;  
 

Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ ,  (6.95) 

  𝜎ଵ௧ = −ͳͲ ∙ ͳ,ͺ = −ͳͺ ˍʞ˃; 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ,  (6.96) 
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𝜎ଷ௧ = −ͳʹʹͳ ∙ ሺͳ + Ͳ,͹ͺଶሻ + ͳͲ ∙ ͳ,ͺ ∙ Ͳ,͹ͺଶ = −ͳͻͷ͵ˍʞ˃;  
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.4 

 

Ɍɚɛɥɢɰɚ 6.4 - ɇɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ 

ɇɚɩɪɹɠɟɧɢɟ ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ, ɤɉɚ ɇɢɡɨɜɚɹ ɝɪɚɧɶ, ɤɉɚ 𝜎௬ -240,7 -1221 𝜎௫ -700 -750 𝜏௫௬ 0 940 𝜎ଵ -240,7 -18 𝜎ଷ -700 -1953 

 

6.7.8 Кɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

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

 

1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ ,  (6.97) 

  ͳ,ʹ ∙ ͳ ∙ |−ͳͻͷ͵| ൑ Ͳ,ͻ ∙ ʹͺͲͲ, 
 ʹ͵ͶͶˍʜ/ˏଶ ൑ ʹͷʹͲˍʜ/ˏଶ. 
 

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

௖ௗߛ ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹߛ  = Ͳ,ͻ; ܴ௕ = ʹͺͲͲˍʜ/ˏଶ- Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɠɚɬɢɸ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ5 

2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 

 𝜎′௬ < Ͳ,   (6.98) 

  − ʹͶͲ,͹ ˍʜ/ˏଶ < Ͳ   

 

3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨,  (6.99)ܪ
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ʹͶͲ,͹ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͹Ͳ.   

  ʹͶͲ,͹ ˍʜ/ˏଶ ൒ ͳ͹ͷ ˍʜ/ˏଶ.   
 

ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 

 

6.7.9 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ 

 

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

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ோ∙ఊ೎೏𝐹∙ఊ𝑙೎ ൒  ௡.         (6.100)ߛ

 ܴ = ɩɥܩ) + Бܩ − ɜܹзɜ − фܹ + (зݍ ∙ tan 𝜑 + ܿ ∙ 𝜔 =  = ሺ͵͸Ͷʹ͸ + ͻ͹͹͹ − ͻ͹Ͷ − ͷ͹ͷͲ + ͻͳ,͵ሻ ∙ Ͳ.͹ + ͳͲͲ ∙ ͷͶ,ͳ͵ == ͵͵ͳͳʹ ˍʜ/ˏ         (6.101) 

 

ɝɞɟ ݊ܽݐ𝜑 = Ͳ,͹– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ܿ = ͳͲͲ ɤɇ/ɦଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɢɡɜɟɫɬɧɹɤɚ; 𝜔 = 𝐵ɩ ∙ ͳ = ͷͶ,ͳ͵ ɦଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ܨ  = ɜܶ − ɧܶ + ܹ˅ ˑˎː + ʔː = ʹͶͷͲͲ − ͳ͸,ʹ + ͷ,͵ + ͳͳ,ͷ =  = ʹͶͷͲͳ ˍʜ/ˏ.  (6.102) 

  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ ɩɨ ɮɨɪɦɭɥɟ (6.100) ɩɪɢɧɢɦɚɟɬ ɜɢɞ: 
 ଷହଵଵଶ∙଴,ଽହଶସହ଴ଵ∙ଵ ൒ ͳ,ʹ ,   

  ͳ,ʹͺ ൒ ͳ,ʹ .   

 

Ⱥɧɚɥɢɡɢɪɭɹ ɪɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ 
ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ ɩɪɢ 
ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ. Ɂɚɩɚɫ ɩɨ 
ɧɚɞёɠɧɨɫɬɢ ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟё ɭɫɬɨɣɱɢɜɨɫɬɶ. 
 



90 
 

7 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸщɟɣ ɫɪɟɞɵ 
 

7.1 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 

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 
ɋɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ (ɋɇɢɉ), ɇɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 
ɬɪɟɛɨɜɚɧɢɹɦ Ɋɟɱɧɨɝɨ ɪɟɝɢɫɬɪɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɚɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ 
ɬɪɭɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɢ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ», ɋɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ 
ɨɛɨɪɭɞɨɜɚɧɢɸ, ɧɨɪɦɚɬɢɜɧɵɦ ɚɤɬɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ, 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, Ɇɟɠɨɬɪɚɫɥɟɜɵɦ ɩɪɚɜɢɥɚɦ ɩɨ 
ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɉɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɉɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 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 ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ 
Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 
ɛɟɡɨɩɚɫɧɵɦ ɩɪɢёɦɚɦ ɪɚɛɨɬ, ɩɪɢёɦɚɦ 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 Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɬɟɯɧɢɱɟɫɤɢɣ ɪɭɤɨɜɨɞɢɬɟɥɶ 
Ƚɗɋ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ. ɇɚɡɜɚɧɧɵɟ 
ɥɢɰɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨ ɫɜɨɢɦɢ ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, ɨɛɹɡɚɧɵ 

ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 
ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ ɢ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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ɉɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɡɧɚɱɟɧɨ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ 
ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɟɟ ɜɧɭɬɪɟɧɧɢɣ ɧɚɞɡɨɪ ɡɚ 
ɫɨɫɬɨɹɧɢɟɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚɞɡɨɪ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɩɟɪɫɨɧɚɥɨɦ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɥɚɫɬɹɯ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. 

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

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

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, 
ɡɚɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, 
ɦɨɧɬɚɠɧɵɟ, ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ 
ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
(ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨ ɷɥɟɤɬɪɨ-

, ɩɨɠɚɪɨ-, ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. 

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

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

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

– 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 Ƚɗɋ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ ɨɛɥɚɫɬɢ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ.  

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

ȼ ɢɧɫɬɪɭɤɰɢɢ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɟɪɚɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɪɚɛɨɬɚɯ: 

– ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ 
ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, 
ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

– ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; 
– ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɛɟɬɨɧɧɵɯ 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 Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ; 
– ɧɚ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); 
– ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ ɨɛɴɟɤɬɨɜ Ƚɗɋ. 
ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 

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

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɹɯ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɥɢɰ, ɧɟ 
ɢɦɟɸɳɢɯ ɨɬɧɨɲɟɧɢɹ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɤɨɦɦɭɧɢɤɚɰɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɡɞɚɧɢɣ, ɛɟɡ ɫɨɩɪɨɜɨɠɞɚɸɳɢɯ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ 
ɤɨɬɨɪɨɣ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɛɨɬɵ, ɋɆɈ ɞɨɥɠɧɚ ɩɪɟɞɨɫɬɚɜɢɬɶ ɷɬɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 
ɫɜɟɞɟɧɢɹ ɨ ɫɨɞɟɪɠɚɧɢɢ, ɨɛɴёɦɟ ɢ ɫɪɨɤɚɯ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɫɩɢɫɨɤ 
ɪɚɛɨɬɧɢɤɨɜ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɫ ɭɤɚɡɚɧɢɟɦ ɢɯ 
ɮɚɦɢɥɢɣ ɢ ɢɧɢɰɢɚɥɨɜ, ɞɨɥɠɧɨɫɬɟɣ ɢ ɝɪɭɩɩ.  

ɉɪɢ ɜɵɞɚɱɟ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɨɪɝɚɧɢɡɚɰɢɹ, ɜ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɤɨɬɨɪɨɣ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɛɨɬɵ, ɫɨɜɦɟɫɬɧɨ ɫ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ 
ɋɆɈ ɞɨɥɠɧɵ ɨɮɨɪɦɢɬɶ ɚɤɬ–ɞɨɩɭɫɤ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɷɬɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ ɮɨɪɦɟ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɩɪɢɥɨɠɟɧɢɟɦ ȼ ɤ ɋɇɂɉ 12–03–99 

"Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ".  
Ⱥɤɬɨɦ–ɞɨɩɭɫɤɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ:  
–ɦɟɫɬɚ ɫɨɡɞɚɧɢɹ ɜɢɞɢɦɵɯ ɪɚɡɪɵɜɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ, ɨɛɪɚɡɨɜɚɧɧɵɟ 

ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɡɨɧɵ ɪɚɛɨɬ ɋɆɈ, ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɡɚɳɢɬɧɵɯ ɡɚɡɟɦɥɟɧɢɣ;  
–ɝɪɚɧɢɰɵ ɢ ɬɢɩɵ ɨɝɪɚɠɞɟɧɢɣ ɦɟɫɬɚ ɪɚɛɨɬ ɋɆɈ. Ɉɝɪɚɠɞɟɧɢɹ ɞɨɥɠɧɵ 

ɢɫɤɥɸɱɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɲɢɛɨɱɧɨɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɪɚɛɨɬɧɢɤɨɜ ɋɆɈ ɡɚ 
ɩɪɟɞɟɥɵ ɜɵɝɨɪɨɠɟɧɧɨɣ ɡɨɧɵ; 
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–ɦɟɫɬɚ ɜɯɨɞɚ (ɜɵɯɨɞɚ), ɜɴɟɡɞɚ (ɜɵɟɡɞɚ) ɜ ɡɨɧɭ ɪɚɛɨɬ; 
–ɧɚɥɢɱɢɟ ɜ ɡɨɧɟ ɪɚɛɨɬ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ. 
Ɋɚɛɨɬɧɢɤɢ, ɢɦɟɸɳɢɟ ɩɪɚɜɨ ɞɨɩɭɫɤɚ ɩɟɪɫɨɧɚɥɚ ɋɆɈ ɢ ɩɪɚɜɨ ɩɨɞɩɢɫɢ 

ɧɚɪɹɞɚ–ɞɨɩɭɫɤɚ, ɞɨɥɠɧɵ ɭɤɚɡɵɜɚɬɶɫɹ ɜ ɚɤɬɟ-ɞɨɩɭɫɤɟ ɢɥɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɩɪɟɞɟɥɟɧɵ ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɪɭɤɨɜɨɞɢɬɟɥɹ ɨɪɝɚɧɢɡɚɰɢɢ, ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ 
ɤɨɬɨɪɨɣ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɛɨɬɵ, ɫ ɜɵɞɚɱɟɣ ɨɞɧɨɝɨ ɷɤɡɟɦɩɥɹɪɚ ɷɬɨɝɨ ɞɨɤɭɦɟɧɬɚ 
ɩɪɟɞɫɬɚɜɢɬɟɥɸ ɋɆɈ.  

ɉɨ ɩɪɢɛɵɬɢɢ ɧɚ ɦɟɫɬɨ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥ ɋɆɈ ɞɨɥɠɟɧ ɩɪɨɣɬɢ 
ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɫ ɭɱёɬɨɦ ɦɟɫɬɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɢɦɟɸɳɢɯɫɹ ɧɚ 
ɜɵɞɟɥɟɧɧɨɦ ɭɱɚɫɬɤɟ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, ɚ ɪɚɛɨɬɧɢɤɢ, ɢɦɟɸɳɢɟ ɩɪɚɜɨ ɜɵɞɚɱɢ 
ɧɚɪɹɞɨɜ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɪɭɤɨɜɨɞɢɬɟɥɢ ɢ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɨɬɜɟɬɫɬɜɟɧɧɵɟ 
ɢɫɩɨɥɧɢɬɟɥɢ ɪɚɛɨɬ ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɫɯɟɦɚɦ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. ɂɧɫɬɪɭɤɬɚɠ ɞɨɥɠɟɧ ɩɪɨɜɨɞɢɬɶ ɪɭɤɨɜɨɞɢɬɟɥɶ (ɡɚɦɟɫɬɢɬɟɥɶ 
ɪɭɤɨɜɨɞɢɬɟɥɹ) ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ, ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɤɨɬɨɪɨɣ 
ɩɪɟɞɫɬɨɹɬ ɪɚɛɨɬɵ.  

ɉɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɚ ɞɨɥɠɧɨ ɮɢɤɫɢɪɨɜɚɬɶɫɹ ɜ ɠɭɪɧɚɥɚɯ ɪɟɝɢɫɬɪɚɰɢɢ 
ɢɧɫɬɪɭɤɬɚɠɟɣ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɤɨɬɨɪɨɣ 
ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɛɨɬɵ, ɢ ɋɆɈ.  

ɉɟɪɜɢɱɧɵɣ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɚɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɜ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɤɨɬɨɪɨɣ ɩɪɨɜɨɞɹɬɫɹ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɜ ɨɯɪɚɧɧɨɣ ɡɨɧɟ ɥɢɧɢɢ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɟɞɫɬɚɜɢɬɟɥɶ (ɞɨɩɭɫɤɚɸɳɢɣ) ɢɡ ɱɢɫɥɚ 
ɩɟɪɫɨɧɚɥɚ ɷɬɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. Ɉɧ ɨɫɭɳɟɫɬɜɥɹɟɬ ɞɨɩɭɫɤ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɪɚɛɨɬ ɢɥɢ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɧɢɬɟɥɹ ɪɚɛɨɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɚɜɢɥɚɦɢ.  

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɚɤɬɨɦ-

ɞɨɩɭɫɤɨɦ, ɧɟɫɭɬ ɪɭɤɨɜɨɞɢɬɟɥɢ ɋɆɈ ɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ 
ɤɨɬɨɪɨɣ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɛɨɬɵ. 

 

7.2 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 

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

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

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

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

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

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ;  
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– ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 

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

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

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

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

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

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

– ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 

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

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

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

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
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– ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
– ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ ɢ 

ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
– ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ;  
– ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
– ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ;  
– ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫёɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

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

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

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫ-

ɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ 
ɜɟɪɬɢɤɚɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-

ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ 
ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 
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Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɧɚɞ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

 

7.3 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 

 

7.3.1 Ɉɛщɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

ɍɱɭɪ ɬɟɱɟɬ ɜɞɨɥɶ ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ Ⱥɥɞɚɧɫɤɨɝɨ ɧɚɝɨɪɶɹ. ɍɤɥɨɧ ɪɟɤɢ ɨɬ ɟɟ 
ɢɫɬɨɱɧɢɤɚ ɞɨ ɟɟ ɭɫɬɶɹ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 6,5 ɞɨ 0,3-0,4%. Ɋɭɫɥɨ ɝɨɪɧɨɟ, ɫɥɨɠɟɧɨ 
ɝɚɥɶɤɨɣ ɢ ɨɛɥɨɦɤɚɦɢ ɝɨɪɧɵɯ ɩɨɪɨɞ. ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 140 ɤɦ ɪɟɤɢ ɫɪɟɞɧɢɣ 
ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɫɨɫɬɚɜɥɹɟɬ 1,5-1,8 ɦ / ɫ, ɚ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ (ɧɚ ɪɚɫɫɬɨɹɧɢɢ 
672-520 ɤɦ ɨɬ ɭɫɬɶɹ) ɍɱɭɪ ɬɟɱɟɬ ɜ ɲɢɪɨɤɨɣ ɞɨɥɢɧɟ (3-6 ɤɦ). Ɋɭɫɥɨ ɪɟɤɢ 
ɹɜɥɹɟɬɫɹ ɢɡɜɢɥɢɫɬɵɦ ɢɥɢ ɪɚɡɜɟɬɜɥɟɧɧɵɦ ɧɚ ɪɭɤɚɜɚ. ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɪɟɱɧɨɝɨ 
ɩɨɬɨɤɚ ɫɬɨɤɚ ɜɨ ɜɪɟɦɹ ɦɟɠɟɧɢ 1,1–1,3 ɦ/ɫ. ɇɢɠɟ ɜɩɚɞɟɧɢɹ ɩɪɢɬɨɤɚ ɍɹɧ 
ɧɟɜɵɫɨɤɢɟ ɝɨɪɵ ɨɝɪɚɧɢɱɢɜɚɸɬ ɛɟɪɟɝɚ ɍɱɭɪɚ ɫɤɚɥɢɫɬɵɦɢ ɭɬɟɫɚɦɢ. Ⱦɨɥɢɧɚ ɪɟɤɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɹɦɚɹ, ɲɢɪɢɧɚ ɞɨɥɢɧɵ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 80 ɞɨ 640 ɦɟɬɪɨɜ, ɚ ɪɭɫɥɨ 
ɪɟɤɢ ɪɚɡɞɟɥɟɧɨ ɧɚ ɪɭɤɚɜɚ ɫ ɨɫɬɪɨɜɚɦɢ ɢ ɫɤɚɥɢɫɬɵɦɢ ɭɱɚɫɬɤɚɦɢ. ɇɚ ɩɟɪɟɫɟɱɟɧɢɢ 
Ʌɭɪɢɤɫɤɨɝɨ ɯɪɟɛɬɚ ɍɱɭɪ ɫɭɠɚɟɬɫɹ ɞɨ 100–200 ɦ. ȼɟɪɲɢɧɚ ɧɚɯɨɞɹɬɫɹ ɧɚ ɜɵɫɨɬɟ 
700–1000 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɪɟɤɢ. ɋɪɟɞɧɢɣ ɭɤɥɨɧ ɪɟɤɢ ɞɨɫɬɢɝɚɟɬ 2,14‰. ɉɨɬɨɤ 
ɛɭɪɧɵɣ. ɇɢɠɟ ɜɩɚɞɟɧɢɹ ɩɪɢɬɨɤɚ Ƚɨɧɚɦ ɍɱɭɪ – ɩɨɥɧɨɜɨɞɧɚɹ ɪɟɤɚ ɲɢɪɢɧɨɣ 
250–350 ɦ ɜ ɭɡɤɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɥɭɛɨɤɨ ɜɪɟɡɚɧɧɨɣ ɞɨɥɢɧɟ ɫ ɤɪɭɬɵɦɢ ɫɤɥɨɧɚɦɢ 
ɢ ɫɤɚɥɚɦɢ-ɨɫɬɚɧɰɚɦɢ. Ɋɭɫɥɨ ɪɟɤɢ ɫɨɫɬɨɢɬ ɢɡ ɤɚɦɟɧɧɵɯ ɛɥɨɤɨɜ. 

Ȼɚɫɫɟɣɧ ɪɟɤɢ ɪɚɫɩɨɥɨɠɟɧ ɜ ɪɚɣɨɧɟ ɫ ɭɦɟɪɟɧɧɨ ɜɥɚɠɧɵɦ ɤɥɢɦɚɬɨɦ ɫ 
ɠɚɪɤɢɦ ɥɟɬɨɦ ɢ ɦɚɥɨɫɧɟɠɧɨɣ ɡɢɦɨɣ. 

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɪɟɤɢ ɪɚɜɟɧ 1120 ɦ3/ɫ 
(ɨɛɴёɦ ɫɬɨɤɚ 39,451 ɤɦ3/ɝɨɞ). ɉɪɟɨɛɥɚɞɚɟɬ ɫɧɟɝɨɜɨɟ ɢ ɞɨɠɞɟɜɨɟ ɩɢɬɚɧɢɟ. 
Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɵɣ ɬɢɩ ɜɨɞɧɨɝɨ ɪɟɠɢɦɚ. ȼɵɫɨɤɨɟ ɜɟɫɟɧɧɟ-ɥɟɬɧɟɟ ɩɨɥɨɜɨɞɶɟ 

(ɦɚɣ–ɢɸɧɶ) ɨɫɥɨɠɧɹɟɬɫɹ ɫɟɪɢɟɣ ɞɨɠɞɟɜɵɯ ɩɚɜɨɞɤɨɜ. ȼ ɜɟɪɯɨɜɶɹɯ ɪɟɤɢ 
ɧɚɢɛɨɥɟɟ ɦɧɨɝɨɜɨɞɧɵɣ ɦɟɫɹɰ – ɦɚɣ, ɜ ɧɢɡɨɜɶɹɯ – ɢɸɧɶ. Ɇɟɠɟɧɶ ɜ ɠɚɪɤɢɣ ɫɟɡɨɧ 
ɩɪɟɪɵɜɚɟɬɫɹ ɥɟɬɧɟ-ɨɫɟɧɧɢɦɢ ɩɚɜɨɞɤɚɦɢ, ɤɨɬɨɪɵɟ ɩɨ ɜɟɥɢɱɢɧɟ ɫɨɩɨɫɬɚɜɢɦɵ ɫ 
ɩɨɥɨɜɨɞɶɟɦ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɪɚɜɟɧ 11600 ɦ3/ɫ. ȼ ɩɟɪɢɨɞ ɨɬɤɪɵɬɨɝɨ 
ɪɭɫɥɚ ɦɨɠɟɬ ɭɦɟɧɶɲɚɬɶɫɹ ɞɨ 372 ɦ3/ɫ, ɚ ɜ ɩɟɪɢɨɞ ɥɟɞɨɫɬɚɜɚ – ɞɨ 16,9 ɦ3/ɫ. 

Ɉɫɟɧɧɢɣ ɥɟɞɨɯɨɞ (ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɞɨ 30 ɫɭɬɨɤ) ɧɚɱɢɧɚɟɬɫɹ ɜ ɧɚɱɚɥɟ 
ɜɬɨɪɨɣ ɞɟɤɚɞɵ ɨɤɬɹɛɪɹ. Ʌɟɞɹɧɨɣ ɩɨɤɪɨɜ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɧɚɱɚɥɟ ɜɬɨɪɨɣ ɞɟɤɚɞɵ 
ɧɨɹɛɪɹ. ɂɡ-ɡɚ ɬёɩɥɵɯ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɩɪɨɢɫɯɨɞɢɬ ɥɨɤɚɥɶɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ 
ɩɨɥɵɧɶɢ ɩɨɥɵɧɶɢ. ȼɟɫɟɧɧɟɟ ɜɫɤɪɵɬɢɟ ɪɟɤɢ ɜ ɭɫɬɶɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɧɚɱɚɥɟ ɦɚɹ. 
Ⱦɪɟɣɮ ɧɚɱɢɧɚɟɬɫɹ ɜ ɫɪɟɞɧɟɦ ɱɟɪɟɡ ɫɟɦɶ ɫɭɬɨɤ ɩɨɫɥɟ ɩɟɪɜɵɯ ɩɨɞɜɢɠɟɤ ɥɶɞɚ ɢ 

ɩɪɨɞɨɥɠɚɟɬɫɹ 7–10 ɫɭɬɨɤ. ɉɨɥɧɨɟ ɨɫɜɨɛɨɠɞɟɧɢɟ ɪɟɤɢ ɨɬɨ ɥɶɞɚ ɩɪɨɢɫɯɨɞɢɬ ɜ 
ɧɚɱɚɥɟ ɬɪɟɬɶɟɣ ɞɟɤɚɞɵ ɦɚɹ. Ɉɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫ ɥɟɞɨɜɵɦɢ 
ɹɜɥɟɧɢɹɦɢ ɫɨɫɬɚɜɥɹɟɬ 222 ɞɧɹ. 

Ɋɟɤɚ ɢɦɟɟɬ ɧɢɡɤɭɸ ɦɢɧɟɪɚɥɢɡɚɰɢɸ (ɦɟɧɶɲɟ 50 ɦɝ/ɥ), ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ 
ɫɨɫɬɚɜɭ ɨɬɧɨɫɹɬɫɹ ɤ ɤɚɥɶɰɢɟɜɨɣ ɝɪɭɩɩɟ. Ɇɭɬɧɨɫɬɶ ɍɱɭɪɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 25 ɝ/ɦ3. 

Ɋɟɤɚ ɫɭɞɨɯɨɞɧɚ ɧɚ ɧɢɠɧɢɯ 160 ɤɦ. ɉɨɩɭɥɹɪɧɵ ɫɩɥɚɜɵ ɧɚ ɤɚɬɚɦɚɪɚɧɚɯ 
ɪɚɡɧɨɣ ɤɚɬɟɝɨɪɢɢ ɫɥɨɠɧɨɫɬɢ. ȼ ɭɫɬɶɟ ɩɪɢɬɨɤɚ ɑɸɥɶɛɸ ɧɚɯɨɞɢɬɫɹ ɫɬɨɹɧɤɚ 

http://water-rf.ru/Глоссарий/1029/Русло
http://water-rf.ru/Глоссарий/1028/Рукав
http://water-rf.ru/Глоссарий/1758/Расход_воды
http://water-rf.ru/Глоссарий/901/Гидрологический_режим
http://water-rf.ru/Глоссарий/1747/Половодье
http://water-rf.ru/Глоссарий/1745/Паводок
http://water-rf.ru/Глоссарий/1725/Ледостав
http://water-rf.ru/Глоссарий/1751/Замерзание
http://water-rf.ru/Глоссарий/1751/Замерзание
http://water-rf.ru/Глоссарий/1734/Полынья
http://water-rf.ru/Глоссарий/1754/Вскрытие
http://water-rf.ru/Глоссарий/1335/Химический_состав_воды
http://water-rf.ru/Глоссарий/1335/Химический_состав_воды
http://water-rf.ru/Глоссарий/1750/Мутность
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ɥɸɞɟɣ ɤɚɦɟɧɧɨɝɨ ɜɟɤɚ (10–4 ɬɵɫ. ɥɟɬ ɞɨ ɧ.ɷ.). Ɋɟɤɚ ɦɚɥɨ ɪɵɛɧɚɹ: ɨɤɭɧɶ, ɧɚɥɢɦ, 
ɛɵɱɨɤ. Ʉɪɭɩɧɵɟ ɧɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ ɨɬɫɭɬɫɬɜɭɸɬ. 

ɍɱɚɫɬɨɤ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɪɚɫɩɨɥɨɠɟɧ ɜ ɝɨɪɧɵɯ ɫɢɫɬɟɦɚɯ 
Ⱥɥɞɚɧɫɤɨɝɨ ɧɚɝɨɪɶɹ. ȼ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɱɭɪɫɤɨɣ Ƚɗɋ ɛɟɪɟɝɚ ɑɭɫɨɜɨɣ 
ɩɨɤɪɵɬɵ ɝɭɫɬɵɦɢ ɯɜɨɣɧɵɦɢ ɥɟɫɚɦɢ. Ⱦɧɨ ɪɟɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɥɢɱɢɟɦ ɢɥɨɜ. 
ɇɢɠɟ ɪɟɤɚ ɡɚɧɢɦɚɟɬ ɪɚɣɨɧ ɰɟɧɬɪɚɥɶɧɨɣ ɬɚɣɝɢ, ɤɨɬɨɪɚɹ ɫɦɟɧɹɟɬɫɹ ɧɚ ɫɟɜɟɪɟ 

ɥɟɫɨɬɭɧɞɪɵ ɢ ɬɭɧɞɪɵ. ɉɨɱɜɵ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɦɟɪɡɥɨɬɧɨ-ɬɚёɠɧɵɟ, ɞɟɪɧɨɜɨ-

ɥɟɫɧɵɟ, ɚɥɥɸɜɢɚɥɶɧɨ-ɥɭɝɨɜɵɟ, ɝɨɪɧɨ-ɥɟɫɧɵɟ ɢ ɬɭɧɞɪɨɜɨ-ɝɥɟɟɜɵɟ. Ʌɟɫɚ (ɫɨɫɧɚ, 
ɤɟɞɪɨɜɵɣ ɫɬɥɚɧɢɤ, ɟɥɶ, ɩɢɯɬɚ, ɛɟɪёɡɚ ɢ ɞɪ.) ɡɚɧɢɦɚɸɬ ɨɤɨɥɨ 4/5 ɬɟɪɪɢɬɨɪɢɢ.  

Ɍɚɣɝɚ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɬɟɪɪɢɬɨɪɢɢ Ⱥɥɞɚɧɚ. Ɋɚɫɬɭɳɢɣ ɦɢɪ ɛɨɝɚɬ 
ɹɝɨɞɚɦɢ (ɛɪɭɫɧɢɤɚ, ɝɨɥɭɛɢɤɚ, ɱɟɪɧɢɤɚ, ɫɦɨɪɨɞɢɧɚ 7 ɜɢɞɨɜ), ɝɪɢɛɵ, ɩɨ ɦɟɧɶɲɟɣ 
ɦɟɪɟ, 40 ɜɢɞɨɜ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɪɚɫɬɟɧɢɣ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ ɨɛɢɬɚɸɬ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ: ɞɢɤɢɣ 
ɫɟɜɟɪɧɵɣ ɨɥɟɧɶ, ɥɨɫɶ. ɒɟɫɬɶɞɟɫɹɬ ɩɪɨɰɟɧɬɨɜ ɩɥɨɳɚɞɢ ɪɚɣɨɧɚ ɧɚɫɟɥɹɟɬ ɢɡɸɛɪ. 

ɉɨ ɞɨɥɢɧɚɦ ɍɱɭɪɚ ɫɨɫɪɟɞɨɬɨɱɟɧ ɚɪɟɚɥ ɤɚɛɚɪɝɢ. ɇɚ ɜɵɫɨɤɨɝɨɪɧɵɯ ɛɟɡɥɸɞɧɵɯ 
ɭɱɚɫɬɤɚɯ Ⱥɥɞɚɧɨ — ɍɱɭɪɫɤɨɝɨ ɯɪɟɛɬɚ ɨɛɢɬɚɟɬ ɫɧɟɠɧɵɣ ɛɚɪɚɧ. ȼɫɬɪɟɱɚɸɬɫɹ 
ɪɨɫɨɦɚɯɚ, ɪɟɠɟ ɥɚɫɤɚ, ɤɨɥɨɧɨɤ, ɥɢɫɢɰɚ, ɪɵɫɶ. Ɂɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɥɚɫɶ 
ɱɢɫɥɟɧɧɨɫɬɶ ɛɭɪɵɯ ɦɟɞɜɟɞɟɣ, ɜɨɥɤɨɜ. ɉɪɟɞɦɟɬɨɦ ɦɚɫɫɨɜɨɣ ɞɨɛɵɱɢ ɹɜɥɹɸɬɫɹ 
ɫɨɛɨɥɶ, ɛɟɥɤɚ, ɝɨɪɧɨɫɬɚɣ. 

ɘɝɨ-ɜɨɫɬɨɱɧɚɹ ɱɚɫɬɶ Ⱥɥɞɚɧɫɤɨɝɨ ɪɚɣɨɧɚ ɛɨɝɚɬɚ ɤɭɪɨɩɚɬɤɚɦɢ, ɬɚɦ ɠɟ 
ɨɛɢɬɚɟɬ ɞɢɤɭɲɚ, ɡɚɧɟɫɟɧɧɚɹ ɜ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ. 

ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ ɝɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ 
ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ 
ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ 
ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ ɍɱɭɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɢ ɪɟɞɤɢɟ ɜɢɞɵ 
ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɷɬɢɦ 
ɜɢɞɚɦ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 

ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ ɍɱɭɪ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɍɱɭɪɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɯɚɪɢɭɫ, ɜɚɥɟɤ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 17.09.2009 
№ 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ (ɜɵɥɨɜɚ) ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, 
ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ ɍɱɭɪ ɧɚ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ, ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ ɨɛɴɟɤɬɭ ɜɬɨɪɨɣ ɤɚɬɟɝɨɪɢɢ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

 

7.3.2 Ɉɛщɢɟ ɩɨɥɨɠɟɧɢɹ 
 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɢ ɢɯ ɫɨɫɬɚɜɚɯ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɫɟɦ ɝɢɞɪɨɭɡɥɨɦ ɤɚɤ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ 
ɧɨɜɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

Ɇɟɪɵ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 

https://республика-саха-якутия.рф/stati/flora-i-fauna/brusnika.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/golubika.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/severnyi-olen.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/los.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/izyubr.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/kabarga.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/snezhnyi-baran.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/rosomaha.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/kolonok.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/rys.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/buryi-medved.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/volk.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/sobol.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/gornostai.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/dikusha.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/krasnaja-kniga-respubliki-saha-jakutija--959.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/sibirskii-harius.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/obyknovennyi-valyok.html
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ɡɚɤɨɧɚɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜ ɰɟɥɹɯ ɡɚɳɢɬɵ ɚɬɦɨɫɮɟɪɵ, ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ, ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɠɢɜɨɬɧɵɯ: 

– Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɩɪɢɧɹɬɚ ɧɚ ɜɫɟɧɚɪɨɞɧɨɦ 
ɝɨɥɨɫɨɜɚɧɢɢ 12 ɞɟɤɚɛɪɹ 1993 ɝ.) [42]; 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 
10.01.2002 [43]; 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 
04.05.1999 [44]; 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» № 89-ɎɁ 
ɨɬ 24.06.1998 [45]; 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996 [46]; 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ» 

(14 ɦɚɪɬɚ 1995 ɝɨɞɚ N 33-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 10.05.2007 N 69-

ɎɁ) [47]; 
–Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ ɛɥɚɝɨɩɨɥɭɱɢɢ 

ɧɚɫɟɥɟɧɢɹ» (30 ɦɚɪɬɚ 1999 ɝɨɞɚ N 52-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 
01.12.2007 N 309-ɎɁ) [48]; 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» 
(21 ɢɸɥɹ 1997 ɝ. N 117-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 23.12.2003 N 186-

ɎɁ) [49]; 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ» (23 ɧɨɹɛɪɹ 1995 ɝ. 

№ 174-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 16.05.2008 N 75-ɎɁ) [50]; 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ» (20 ɞɟɤɚɛɪɹ 2004 ɝ. №166-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ 

ɡɚɤɨɧɨɜ ɨɬ 06.12.2007 N 333-ɎɁ) [51]; 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɛɴɟɤɬɚɯ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɚɯ 

ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» (25.06.02 №73-ɎɁ ɜ ɪɟɞ. 
Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 08.11.2007 N 258-ɎɁ) [52]. 

– Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001 [53]; 
– ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006 [54]; 

– Ʌɟɫɧɨɣ ɤɨɞɟɤɫ ɊɎ № 200- ɎɁ ɨɬ 04.12.2006 [55]; 
– Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 
 

ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɞɟɥɹɬɫɹ ɧɚ ɬɪɢ ɝɪɭɩɩɵ:   
1. ɉɨɞɝɨɬɨɜɤɚ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɤɨɬɨɪɚɹ ɜɥɢɹɟɬ ɧɚ ɫɨɫɬɨɹɧɢɟ 

ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 
2. ɋɨɡɞɚɧɢɟ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɵ ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
3. ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
 

7.3.3 Мɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢщɚ, ɜɥɢɹɸщɢɟ ɧɚ 
ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 

 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɍɱɭɪɫɤɨɝɨ Ƚɍ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
1) ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; (375000 ɦ3) 

2) ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; (32625 ɤɦ2) 
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3) ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; (75000 ɦ2) 

4) ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ;(180 ɤɦ2) 

5) ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

6) ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
7) ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ɉɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɦɟɪɵ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɬɟɱɟɧɢɟ 

ɩɟɪɢɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɫɪɟɞɫɬɜɚ ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ: 
1.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɨɜ; 
2. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɣ ɫɢɫɬɟɦɵ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ 

ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɍɱɭɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
3.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

1) ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

2) ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 
ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

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

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

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

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

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
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ɉɪɢ ɫɨɡɞɚɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɩɟɪɟɫɟɥɟɧɢɢ ɠɢɬɟɥɟɣ 
ɬ.ɤ. ɜ ɡɨɧɟ ɡɚɬɨɩɥɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ ɩɨɫɟɥɟɧɢɹ.  

Ʉɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ ɜɤɥɸɱɚɟɬ: 
1) ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
2) ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
Ɉɱɢɫɬɤɚ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɇɉɍ ɞɨ ɨɬɦɟɬɤɢ ɧɚ 2 
ɦ ɧɢɠɟ ɍɆɈ ɫ ɨɫɬɚɜɥɟɧɢɟɦ ɩɧɟɣ ɧɟ ɜɵɲɟ 50 ɫɦ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɫɚɧɢɬɚɪɧɵɟ 
ɧɨɪɦɵ ɞɨɩɭɫɤɚɸɬ ɨɬɤɚɡ ɨɬ ɨɱɢɫɬɤɢ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, 
ɟɫɥɢ  ɪɚɫɱёɬɚɦɢ ɩɪɨɝɧɨɡɚ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɨɫɬɚɸɳɟɣɫɹ ɩɨɞ 
ɡɚɬɨɩɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ (ɩɪɢɦɟɱɚɧɢɟ ɤ ɩ.3.3.2. ɫɚɧɢɬɚɪɧɵɯ ɩɪɚɜɢɥ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-85 ɨɬ 
1.07.1985). 

Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɨɬ ɡɚɬɨɩɥɟɧɢɟɹ ɢ ɩɨɞɬɨɩɥɟɧɢɟɹ ɡɟɦɟɥɶ, 
ɧɟɨɛɯɨɞɢɦɵ ɫɥɟɞɭɸɳɢɟ ɦɟɪɵ: 

1) ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 

2) ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ 
ɞɢɤɢɯ ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 

 

7.3.4 Вɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɢ ɜɨ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 74 
- ɎɁ ɨɬ 3.06.2006 ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ 
ɜɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɥɟɫɧɨɝɨ ɮɨɧɞɚ, 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ, ɭɪɨɜɟɧɶ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɨɝɨ ɢ 
ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɟɤɬɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɩɨ ɞɚɧɧɵɦ 
ɥɟɫɨɭɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɨɞɨɜɵɯ ɨɬɱёɬɨɜ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚ ɤɥɸɱɟɜɵɯ 
ɭɱɚɫɬɤɚɯ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɢɡɵɫɤɚɧɢɣ. 
ȼ ɩɪɨɟɤɬɟ ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ ɝɪɚɧɢɰɵ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɢ ɩɪɢɛɪɟɠɧɨɣ 
ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, 
ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ ɢ ɞɪɭɝɢɯ ɜɨɞɨɨɯɪɚɧɧɨ-ɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

1) ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɨɛɴɟɤɬɨɜ, ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ ɡɟɦɟɥɶ; 

2) ɪɚɡɦɟɳɟɧɢɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ, ɩɬɢɰɟɮɚɛɪɢɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 
ɤɚɱɟɫɬɜɟ ɭɞɨɛɪɟɧɢɣ, ɧɟ ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɧɚɜɨɡɨɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ; 

3) ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ; 
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4) ɪɚɡɦɟɳɟɧɢɟ ɦɟɫɬ ɡɚɯɨɪɨɧɟɧɢɹ ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɢɯ ɧɚ 
ɤɚɱɟɫɬɜɨ ɜɨɞ; 

5) ɩɪɢɦɟɧɟɧɢɟ ɚɜɢɚɨɩɵɥɟɧɢɹ ɥɟɫɧɵɯ ɭɝɨɞɢɣ ɹɞɨɯɢɦɢɤɚɬɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ 
ɧɟ ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ); 

6) ɪɚɡɪɭɲɟɧɢɟ ɝɪɭɧɬɨɜɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɩɪɟɞɟɥɚɯ ɛɟɪɟɝɨɜɵɯ 
ɭɫɬɭɩɨɜ ɢ ɩɥɹɠɟɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɤɥɨɧɨɜ ɪɟɤ, ɨɜɪɚɝɨɜ, ɭɫɬɭɩɨɜ ɢ ɤɪɭɬɵɯ 
ɭɱɚɫɬɤɨɜ ɫɤɥɨɧɨɜ ɬɟɪɪɚɫ ɢ ɞɪɭɝɢɯ ɮɨɪɦ ɪɟɥɶɟɮɚ. 

ȼ ɩɪɟɞɟɥɚɯ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ 
ɨɝɪɚɧɢɱɟɧɢɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

1) ɪɚɫɩɚɲɤɚ ɡɟɦɟɥɶ; 
2) ɤɨɨɩɟɪɚɬɢɜɧɨɟ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
3) ɩɪɢɦɟɧɟɧɢɟ ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ ɭɞɨɛɪɟɧɢɣ; 
4) ɨɪɝɚɧɢɡɚɰɢɹ ɥɟɬɧɢɯ ɥɚɝɟɪɟɣ, ɜɨɞɨɩɨɣ ɢ ɜɵɩɚɫ ɫɤɨɬɚ; 
5) ɭɫɬɪɨɣɫɬɜɨ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɥɨɞɨɱɧɵɯ ɩɪɢɱɚɥɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ 

ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬ. 
ɇɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɪɟɤɨɦɟɧɞɭɸɬɫɹ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɟɞɟɧɢɸ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ: ɪɭɛɤɢ, ɭɯɨɞɚ, ɫɚɧɢɬɚɪɧɵɟ ɪɭɛɤɢ, 
ɨɯɪɚɧɚ ɥɟɫɨɜ ɨɬ ɩɨɠɚɪɚ. 

 

7.3.5 Вɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

 

ȼɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɍɱɭɪɫɤɨɝɨ Ƚɍ ɛɭɞɭɬ ɨɤɚɡɵɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 

1) Ⱦɪɟɧɚɠ ɫɬɨɱɧɵɯ ɜɨɞ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ); 
2) ȼɵɛɪɨɫ ɜ ɚɬɦɨɫɮɟɪɭ: ɨɬ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɞɢɡɟɥɶ-

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɤɪɚɫɹɳɢɯ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɪɢ ɬɟɤɭɳɟɦ ɢ 
ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ; 

3) ɨɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ 
ɢ ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

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

 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɧɟɨɛɯɨɞɢɦɨ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 

1) ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɚ ɞɨɥɠɧɨ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

2) ɦɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜɨɞɵ ɜ 
ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ) ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɨɛɴɟɤɬɨɜ ɢ ɪɚɣɨɧɨɜ; 
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3) ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɮɥɨɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɧɟɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɤɜɚɬɨɪɢɸ; 

4) ɩɪɢ ɪɟɦɨɧɬɟ (ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ) ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ 
ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ; 

5) ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧёɧɧɵɟ ɜ ɩɨɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ (ɇȾɋ) ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɉȾɄ). 

 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɢ ɫɚɧɢɬɚɪɧɨ-

ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ, ɢ 
ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ: 

– ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫɨ ɜɫɟɣ 
ɬɟɪɪɢɬɨɪɢɢ, ɨɬ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɞɪɟɧɚɠɢ, ɤɚɧɚɜɵ, ɜɨɞɨɨɬɜɨɞɹɳɢɟ ɤɚɧɚɥɵ 
ɢ ɞɪ.); 

– ɫɢɫɬɟɦɵ ɜɨɞɨɩɪɨɜɨɞɚ, ɤɚɧɚɥɢɡɚɰɢɢ, ɞɪɟɧɚɠɚ; 
– ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞ; 
–ɩɪɨɬɢɜɨɨɩɨɥɡɧɟɜɵɟ, ɩɪɨɬɢɜɨɨɛɜɚɥɶɧɵɟ, ɩɪɨɬɢɜɨɥɚɜɢɧɧɵɟ, 

ɩɪɨɬɢɜɨɫɟɥɟɜɵɟ ɢ ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
– ɤɨɧɬɪɨɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɟɠɢɦɨɦ ɩɨɞɡɟɦɧɵɯ ɜɨɞ; 
ȼ ɫɚɧɢɬɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɪɟɤɚ ɹɜɥɹɟɬɫɹ ɫɥɚɛɨɡɚɝɪɹɡɧɟɧɧɵɦ ɜɨɞɨɬɨɤɨɦ. 

ɉɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɫɬɨɤɨɜ ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɜ 
ɪɚɣɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟ ɢɦɟɟɬɫɹ  

ȼɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɧɚɫɟɥɟɧɢɹ, ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ ɬɪɚɧɫɩɨɪɬɚ, 
ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɚɸɳɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɪɟɤɭ ɍɱɭɪ ɧɟɜɟɥɢɤɨ ɢ ɩɪɢ ɭɫɥɨɜɢɢ 
ɫɨɛɥɸɞɟɧɢɹ ɜɨɞɨɨɯɪɚɧɧɵɯ ɩɪɚɜɢɥ ɧɟ ɞɨɥɠɧɨ ɜɵɡɵɜɚɬɶ ɭɯɭɞɲɟɧɢɹ ɤɚɱɟɫɬɜɚ 
ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɚɯ ɧɟ ɬɪɟɛɭɟɬɫɹ. ɉɟɪɫɩɟɤɬɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɪɟɤɪɟɚɰɢɢ ɜ 
ɛɚɫɫɟɣɧɟ ɪɟɤɢ, ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɨɜɵɯ ɨɛɴɟɤɬɨɜ ɨɱɢɫɬɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ ɧɟ ɩɨɜɥɢɹɟɬ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ. 
 

7.3.6 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸщɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ: 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 

ܯ  = 𝑉∙𝑞ଵ଴଴% ∙ 𝜌 = ଵ8଴଴଴଴଴∙ଵ,8ଵ଴଴% ∙ 2,Ͷ = ͹͹͹͸0 т,             (7.1) 

 

ɝɞɟ 𝑉- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (1800000 ɦ3); 
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 𝑞- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (𝑞 =1,8%); 

 𝜌- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (𝜌 =2,4 ɬ/ɦ3). 

Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ: 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 

ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ., 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

ܯ  = 𝑁∙𝑞ଵ଴଴% ∙ 𝜌 = 𝑁∙𝑞ଵ଴଴% = ଶ64∙ଵ,଴ଵ଴଴% ∙ 2,0 = ͷ,2ͺ т,            (7.2) 

 

ɝɞɟ ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (264 ɬ); 𝑞- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (𝑞 =1,0%); 𝜌- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (𝜌 =2,0 ɬ/ɦ3). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 77760 ɬ 
ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, 5,28 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. 
Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ 
ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ.  

 

7.3.7 ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸщɟɣ ɫɪɟɞɵ 

 

ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɨɤɚɡɚɧ ɜ ɩɪɢɥɨɠɟɧɢɢ 
ȼ ɬɚɛɥɢɰɟ ȼ.1. 
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8 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

8.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ɉɪɨɟɤɬ ȽЭɋ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɟɚɥɢɡɚɰɢɸ ɨɩɪɟɞɟɥɟɧɧɵɯ ɮɚɡ, ɧɚɱɢɧɚɹ ɨɬ 
ɪɚɫɤɨɩɨɤ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɛɴёɦɵ ɩɪɨɞɚɠ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɨɦ ɩɟɪɢɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɬɚɛɥɢɰɟ 8.1. 

 

Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɍɱɭɪɫɤɨɣ ȽЭɋ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 600 600 600 600 600 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 6431 6431 6431 6431 6431 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬɱ 3858600 3858600 3858600 3858600 3858600 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1,5 1,5 1,5 1,5 1,5 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ*ɱ 57879 578797 57879 57879 57879 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇȼɬ*ɱ 3800721 3800721 3800721 3800721 3800721 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬɱ 1042 1077 1110 1143 1175 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 330,0 341,1 351,6 362,0 372,2 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 50,34 52,03 53,63 55,22 56,77 

 

ȼɵɜɨɞ: ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɜɵɪɭɱɤɢ ɢ ɇȾɋ, ɷɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ 
ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 

 

8.2 Тɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉАɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉАɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ.) 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. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 
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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. 

 

Ɍɚɛɥɢɰɚ 8.2 – Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 253,1 

ɉɪɨɱɢɟ 274,0 164,4 

ɂɬɨɝɨ ɩɨ ȽЭɋ 529,2 317,5 

 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ. 

ɍɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 

Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
Эɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 

Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,04 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,06 

Ɉɬ 16 ɞɨ 25 ɥɟɬ 0,08 

ɋɜɵɲɟ 25 ɥɟɬ 0,1 

 

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

 

Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

ɈАɈ «ɋɈ – ȿЭɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 81,23 

ɇɉ АɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0.001097 ɬɵɫ.ɪɭɛ/Ɇɜɬɱ 5,69 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0.000318 ɬɵɫ.ɪɭɛ/Ɇɜɬɱ 1,65 

ɂɬɨɝɨ 88,57 

 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɍɱɭɪ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.5. 
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Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 

Аɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɧ.ɪɭɛ. 371,1 372,7 372,7 372,7 372,7 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 29,2 62,7 95,9 130,4 166,1 

Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ. 317,5 317,5 317,5 317,5 317,5 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 

ɦɥɧ.ɪɭɛ. 
1,2 2,6 6,0 8,2 10,4 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 

ɦɥɧ.ɪɭɛ. 
88,6 88,6 88,6 88,6 88,6 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 24,9 24,9 24,9 24,9 24,9 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 832,4 869,0 905,6 942,3 980,2 

 

ȼɵɜɨɞ: ɉɨɫɥɟ ɜɜɨɞɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜɨɡɪɚɫɬɚɸɬ ɪɚɫɯɨɞɵ 
ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɪɟɦɨɧɬ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1.  

 

 
Ɋɢɫɭɧɨɤ 8.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 

38%

17%

32%

1%
9%

3%

Аɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ

Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ

ɇɚɥɨɝ ɧɚ ɜɨɞɭ
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ȼɵɜɨɞ: ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɡɚɧɢɦɚɸɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɬ.ɤ. ɜɵɫɨɤɢɟ ɰɟɧɵ ɧɚ ɪɟɦɨɧɬ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɥɹɸɬ ɨɬɬɨɤ ɫɪɟɞɫɬɜ ɩɨɫɥɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɍɱɭɪɫɤɨɣ ȽЭɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Кɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 

 ɇȾɋ – 18%; 

 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 

 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%; 

 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.6. 

 

Ɍɚɛɥɢɰɚ 8.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021  2022 2023 2024 2025 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 801,2 833,8 867,0 900,5 931,2 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 0,0 812,4 902,8 931,3 957,4 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 11,8 11,8 9,5 9,3 9,3 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 220,7 213,4 205,2 197,0 188,8 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1033,7 1871,4 1984,5 2038,0 2086,6 

 

ȼɵɜɨɞ: ɉɨɫɥɟ ɜɜɨɞɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜɨɡɪɚɫɬɚɸɬ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ ɢ ɇȾɋ. 

 

8.4 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 ɍɱɭɪɫɤɨɣ ȽЭɋ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ «Ɉɬɱɟɬ 
ɨ ɩɪɢɛɵɥɢ ɢ ɭɛɵɬɤɚɯ». Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
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Ɍɚɛɥɢɰɚ 8.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 4577,7 4731,5 4876,5 5021,4 5162,0 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 832,4 869,0 905,6 942,3 980,2 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 3745,3 3862,5 3970,9 4079,2 4181,8 

EBIT(ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 749,1 772,5 794,2 815,8 836,4 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 2996,2 3090,0 3176,7 3263,3 3345,4 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 4577,7 4731,5 4876,5 5021,4 5162,0 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 

 

Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.2. 

 

Ɋɢɫɭɧɨɤ 8.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 
 

ȼɵɜɨɞ: ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɍɱɭɪɫɤɨɣ ȽЭɋ, ɨɛɴёɦ ɩɪɢɛɵɥɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ ɭɦɟɧɶɲɢɥɢɫɶ ɢ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɬɚɪɢɮɨɜ. 

 

8.5 Ɇɟɬɨɞɨɥɨɝɢɹ, 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: 
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- «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɨɰɟɧɤɟ ɛɢɡɧɟɫ ɩɥɚɧɨɜ ɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈАɈ «ȿЭɋ Ɋɨɫɫɢɢ» ɨɬ 
07.02.2000ɝ. № 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 
ɊАɈ «ȿЭɋ Ɋɨɫɫɢɢ» 31.03.2008 № 155 ɢ ɝɥɚɜɧɨɣ ɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 
26.05.1999 ɝ. № 24-16-1/20-113. 

- ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉАɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 
Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɩɪɨɞɭɤɬɚ ProjectExpert ɮɢɪɦɵ ExpertSystem. Ⱦɥɹ ɰɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

- ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɍɱɭɪɫɤɨɣ ȽЭɋ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

- ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ ɩɟɪɜɵɣ ɤɜɚɪɬɚɥ 2018 ɝɨɞɚ. 

- ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

 

8.6 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 8.8. 

 

Ɍɚɛɥɢɰɚ 8.8-ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɍɱɭɪɫɤɨɣ ȽЭɋ  
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ,% 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 79 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 18505,69 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 2,95 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬɱ 0.16 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 20232.67 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬɱ 2,38 

 

8.7 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

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

Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ 
ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9.  
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Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 2024 2025 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 837,9 1682,9 1804,2 1865,9 1922,7 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 220,0 215,4 207,2 199,0 190,8 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.Ɋɭɛɥɟɣ 1057,8 1898,3 2011,4 2065,0 2113,6 

 

ȼɵɜɨɞ: ɉɨɫɥɟ ɜɜɨɞɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ 
ɩɨɫɬɭɩɥɟɧɢɹ ɧɚɥɨɝɨɜ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ. 

 

8.8 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

 

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. 

Аɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɚɦ ɩɨ ɫɟɛɟ ɧɟ ɢɡɦɟɧɹɟɬ ɮɚɤɬɨɪɵ ɪɢɫɤɚ. 
ȼɥɢɹɧɢɟ ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɜɢɞɟ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ PI 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɚɯ 8.3-8.6. 
 

 
Ɋɢɫɭɧɨɤ 8.3 -ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 

ɉɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫɭɧɤɟ 8.5 ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ 
ɩɪɨɟɤɬɚ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɫɧɢɠɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɜɟɞɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ. 
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Ɋɢɫɭɧɨɤ 8.4 -ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 

ɉɨ ɝɪɚɮɢɤɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɧɚ ɪɢɫɭɧɤɟ 8.6 ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ 
ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɭɦɟɧɶɲɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɜɟɞɟɧɧɨɣ 
ɫɬɨɢɦɨɫɬɢ. 

 

 
Ɋɢɫɭɧɨɤ 8.5 -ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɫɛɵɬɚ 

 

ɉɨ ɝɪɚɮɢɤɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɧɚ ɪɢɫɭɧɤɟ 8.7 ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɰɟɧɵ 
ɫɛɵɬɚ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɜɟɞɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ. 
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Ɋɢɫɭɧɨɤ 8.6 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 

ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɟɬɫɹ ɱɢɫɬɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɫɬɨɢɦɨɫɬɶ. 

 

0

2

4

6

8

10

12

0 2 4 6 8 10 12 14 16 18 20

P
I,

ɪɭ
ɛ

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ,%



113 
 

9 Эɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɪɚɡɥɢɱɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɡɚɳɢɬ ГЭɋ 

 

9.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ ɨɛ ЭɆɋ 

 

Эɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ (ЭɆɋ) – 

ɫɩɨɫɨɛɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɪɟɞɫɬɜɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɫ ɡɚɞɚɧɧɵɦ ɤɚɱɟɫɬɜɨɦ ɜ 
ɡɚɞɚɧɧɨɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɟ ɢ ɧɟ ɫɨɡɞɚɜɚɬɶ ɧɟɞɨɩɭɫɬɢɦɵɯ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɦɟɯ ɞɪɭɝɢɦ ɬɟɯɧɢɱɟɫɤɢɦ ɫɪɟɞɫɬɜɨɦ (ȽɈɋɌ 30372-95).  

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɭɱёɬɚ ЭɆɋ ɨɛɭɫɥɨɜɥɟɧɚ ɦɚɫɫɨɜɵɦ ɜɧɟɞɪɟɧɢɟɦ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ ɧɚ ɨɛɴɟɤɬɚɯ ɷɧɟɪɝɟɬɢɤɢ – ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɢ 
ɩɨɞɫɬɚɧɰɢɹɯ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɨɛɥɚɞɚɸɬ ɛɨɥɟɟ 
ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɨɦɟɯɚɦ, ɱɟɦ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ. Эɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɬɚɧɰɢɹɯ ɢ ɩɨɞɫɬɚɧɰɢɹɯ ɹɜɥɹɸɬɫɹ ɢɫɬɨɱɧɢɤɚɦɢ ɫɢɥɶɧɵɯ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 
ɩɨɥɟɣ ɢ ɩɨɦɟɯ. ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɨɦɟɯ ɹɜɥɹɸɬɫɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ ɩɟɪɜɢɱɧɵɯ ɫɟɬɹɯ ɩɨɞɫɬɚɧɰɢɣ (ɜ ɲɬɚɬɧɨɦ ɪɟɠɢɦɟ, 
ɩɪɢ ɤɨɦɦɭɬɚɰɢɹɯ ɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ). Ɍɚɤɠɟ ɨɩɚɫɧɨɫɬɶ ɦɨɝɭɬ 
ɩɪɟɞɫɬɚɜɥɹɬɶ ɩɨɦɟɯɢ ɩɪɢ ɦɨɥɧɢɟɜɵɯ ɪɚɡɪɹɞɚɯ, ɩɨɥɹ ɨɬ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ 
ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɩɨɥɹ, ɪɚɡɥɢɱɧɵɟ ɜɧɭɬɪɟɧɧɢɟ ɢɫɬɨɱɧɢɤɢ ɩɨɦɟɯ ɜɨ ɜɬɨɪɢɱɧɵɯ 
ɰɟɩɹɯ, ɷɥɟɤɬɪɨɫɬɚɬɢɤɚ ɢ ɬ.ɩ. 

ɏɚɪɚɤɬɟɪɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɜ 
ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɹɜɥɹɸɬɫɹ: 

1. ɇɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ ɩɪɢ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 1 
ɤȼ; 

2. ɂɦɩɭɥɶɫɧɵɟ ɩɨɦɟɯɢ ɩɪɢ ɤɨɦɦɭɬɚɰɢɹɯ ɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ; 

3. ɂɦɩɭɥɶɫɧɵɟ ɩɨɦɟɯɢ ɩɪɢ ɭɞɚɪɚɯ ɦɨɥɧɢɢ; 
4. Эɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɩɨɥɹ ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ; 
5. Ɋɚɡɪɹɞɵ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ; 
6. Ɇɚɝɧɢɬɧɵɟ ɩɨɥɹ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ; 
7. ɂɦɩɭɥɶɫɧɵɟ ɦɚɝɧɢɬɧɵɟ ɩɨɥɹ; 
8. ɉɨɦɟɯɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɜɨɡɦɭɳɟɧɢɹɦɢ ɜ ɰɟɩɹɯ ɩɢɬɚɧɢɹ ȺɋɌɍ 

ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. 
ɂɫɬɨɱɧɢɤɢ ЭɆɉ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 9.1 
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Ɋɢɫɭɧɨɤ 9.1 - ɂɫɬɨɱɧɢɤɢ ЭɆɉ 

 

Эɥɟɤɬɪɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɱɢɬɚɟɬɫɹ ɫɨɜɦɟɫɬɢɦɵɦ, ɟɫɥɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɩɨɦɟɯɢ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɧɢɠɟ ɞɨɩɭɫɬɢɦɵɯ, 
ɬ.ɟ. ɭɫɬɪɨɣɫɬɜɨ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɟ. 

Эɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɜɥɢɹɧɢɹ ɦɨɝɭɬ ɩɪɨɹɜɥɹɬɶɫɹ ɜ ɜɢɞɟ ɨɛɪɚɬɢɦɵɯ ɢ 
ɧɟɨɛɪɚɬɢɦɵɯ ɧɚɪɭɲɟɧɢɣ. Ɍɚɤ ɜ ɤɚɱɟɫɬɜɟ ɨɛɪɚɬɢɦɨɝɨ ɧɚɪɭɲɟɧɢɹ ɦɨɠɧɨ ɧɚɡɜɚɬɶ 
ɲɭɦ ɩɪɢ ɬɟɥɟɮɨɧɧɨɦ ɪɚɡɝɨɜɨɪɟ. ȼ ɤɚɱɟɫɬɜɟ ɧɟɨɛɪɚɬɢɦɨɝɨ, ɫɛɨɣ ɜ ɪɚɛɨɬɟ 
ɫɢɫɬɟɦɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ, ɩɪɢɜɟɞɲɟɣ ɤ ɨɬɤɥɸɱɟɧɢɸ ɧɚɝɪɭɡɤɢ. 

ɉɈЭɌɈɆɍ, ɫɨɝɥɚɫɧɨ ɊȾ 153-34.0-20.525-00. ɋɈ 153-34.21.122-2003 ɢ ɋɈ 
34.35.311-2004. ɋɌɈ-56947007-29.240.044-2010 ɢ ɋɌɈ-56947007-29.240.043- 

2010 ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɨɛɨɫɧɨɜɚɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ЭɆɋ 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɭɤɚɡɚɧɧɨɦ ɨɛɴɟɤɬɟ ɢ ɪɚɡɪɚɛɨɬɤɟ ɡɚɳɢɬɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ЭɆɋ. 

Ⱦɥɹ ЭɆɋ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɬɪɢ 
ɭɫɥɨɜɢɹ: 

1. Ⱦɨɥɠɧɵ ɛɵɬɶ ɩɪɨɣɞɟɧɵ ɢɫɩɵɬɚɧɢɹ ɧɚ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨ 
ɤɥɚɫɫɚɦ ɠɟɫɬɤɨɫɬɢ ɢɫɩɵɬɚɧɢɣ, ɨɩɪɟɞɟɥɹɟɦɵɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɢ ɨɬɪɚɫɥɟɜɵɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ. 

2. ɍɪɨɜɧɢ ɩɨɥɟɣ ɢ ɩɨɦɟɯ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɭɫɬɪɨɣɫɬɜɚ ɧɟ ɞɨɥɠɧɵ 
ɩɪɟɜɵɲɚɬɶ ɡɧɚɱɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɭɫɬɨɣɱɢɜɭɸ ɪɚɛɨɬɭ.  

3. ɉɟɪɟɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɥɨɠɟɧɧɵɟ ɤ ɢɡɨɥɹɰɢɢ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ, ɧɟ 
ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɞɨɩɭɫɬɢɦɵɟ ɧɨɪɦɵ  

ɉɚɪɚɦɟɬɪɵ ɨɛɴɟɤɬɚ, ɜɥɢɹɸɳɢɟ ɧɚ ЭɆɈ ɫɥɟɞɭɸɳɢɟ: 
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1. ȼɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɄɁ ɢ ɩɪɨɬɹɠɟɧɧɵɟ ɰɟɩɢ, ɨɫɨɛɟɧɧɨ ɦɟɠɞɭ 
ȽЭɋ ɢ Ɋɍ. 

2. Ȼɨɥɶɲɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ Ɋɍ ɢ ɜɵɫɨɤɨɟ ɜɥɢɹɧɢɟ ɧɚ ɧɟɝɨ ɦɨɥɧɢɣ. 

3. ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɪɨɜɥɢ ɢ ɨɛɲɢɜɤɢ ɜ ɡɞɚɧɢɹɯ ɢ 
ɫɨɨɪɭɠɟɧɢɹɯ. 

ɇɚ ɨɛɴɟɤɬɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ 
ЭɆɈ, ɩɪɢ ɤɨɬɨɪɨɣ ɭɪɨɜɧɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ 
ɫɪɟɞɫɬɜɚ, ɧɟ ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ. ɋɨɡɞɚɧɢɟ ɬɪɟɛɭɟɦɨɣ ЭɆɈ ɧɚ 
ɨɛɴɟɤɬɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟɦ 
ɤɨɦɩɥɟɤɫɚ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

 

9.2 Кɥɚɫɫɢɮɢɤɚɰɢɹ ЭɆɈ 

 

ЭɆɈ ɤɥɚɫɫɢɮɢɰɢɪɭɟɬɫɹ ɩɨ ɜɢɞɚɦ ɢ ɭɪɨɜɧɹɦ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɭɸ ɚɩɩɚɪɚɬɭɪɭ ɧɚ 4 ɤɥɚɫɫɚ: 

Ʉɥɚɫɫ 1. Ʌɟɝɤɚɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɨɛɫɬɚɧɨɜɤɚ:  
 ɨɫɭɳɟɫɬɜɥɟɧɵ ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɟ ɢ ɫɤɨɨɪɞɢɧɢɪɨɜɚɧɧɵɟ 

ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɚɜɥɟɧɢɸ ɩɨɦɟɯ, ɡɚɳɢɬɟ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɜɨ ɜɫɟɯ ɰɟɩɹɯ; 
 ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɭɫɬɪɨɣɫɬɜɚ ɪɟɡɟɪɜɢɪɨɜɚɧɨ, 

ɫɢɥɨɜɵɟ ɢ ɫɢɝɧɚɥɶɧɵɟ ɰɟɩɢ ɜɵɩɨɥɧɟɧɵ ɪɚɡɞɟɥɶɧɨ; 
 ɡɚɡɟɦɥɟɧɢɟ, ɩɪɨɤɥɚɞɤɚ ɤɚɛɟɥɟɣ, ɷɤɪɚɧɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɟɞɟɧɨ ɜ ɫɨ-

ɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ; 
 ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɢ ɩɪɢɧɹɬɵ ɫɩɟɰɢɚɥɶɧɵɟ 

ɦɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɪɚɡɪɹɞɨɜ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ.  
Ʉɥɚɫɫ 2. Эɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɨɛɫɬɚɧɨɜɤɚ ɫɪɟɞɧɟɣ ɬɹɠɟɫɬɢ:  
 ɰɟɩɢ ɩɢɬɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɱɚɫɬɢɱɧɨ ɨɛɨɪɭɞɨɜɚɧɵ ɩɨɦɟɯɨɡɚɳɢɬ-

ɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ; 
 ɨɬɫɭɬɫɬɜɭɸɬ ɫɢɥɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ, ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ 

ɤɨɧɞɟɧɫɚɬɨɪɨɜ, ɤɚɬɭɲɟɤ ɢɧɞɭɤɬɢɜɧɨɫɬɟɣ; 
 ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɭɫɬɪɨɣɫɬɜ Ⱥɋɍ Ɍɉ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɫɟɬɟɜɵɯ 

ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ; 
 ɢɦɟɟɬɫɹ ɬɳɚɬɟɥɶɧɨ ɜɵɩɨɥɧɟɧɧɨɟ ɡɚɡɟɦɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ; ɬɨɤɨɜɵɟ 

ɤɨɧɬɭɪɵ ɪɚɡɞɟɥɟɧɵ ɝɚɥɶɜɚɧɢɱɟɫɤɢ; ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜɥɚɠɧɨɫɬɢ 
ɜɨɡɞɭɯɚ, ɦɚɬɟɪɢɚɥɵ, ɫɩɨɫɨɛɧɵɟ ɷɥɟɤɬɪɢɡɨɜɚɬɶɫɹ ɬɪɟɧɢɟɦ, ɨɬɫɭɬɫɬɜɭɸɬ; 

 ɩɪɢɦɟɧɟɧɢɟ ɪɚɞɢɨɩɟɪɟɝɨɜɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɟɪɟɞɚɬɱɢɤɨɜ, 
ɡɚɩɪɟɳɟɧɨ. 

Эɬɚ ɨɛɫɬɚɧɨɜɤɚ ɬɢɩɢɱɧɚ ɞɥɹ ɞɢɫɩɟɬɱɟɪɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ 
ɩɨɞɫɬɚɧɰɢɣ. 

Ʉɥɚɫɫ 3. ɀɟɫɬɤɚɹ ɨɛɫɬɚɧɨɜɤɚ: 
 ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɜ ɫɢɥɨɜɵɯ ɰɟɩɹɯ ɢ ɰɟɩɹɯ ɭɩɪɚɜɥɟɧɢɹ ɧɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɚ; 
 ɩɨɜɬɨɪɧɨɝɨ ɡɚɠɢɝɚɧɢɹ ɞɭɝɢ ɜ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɚɯ ɧɟ ɩɪɨ-

ɢɫɯɨɞɢɬ; 
 ɢɦɟɟɬɫɹ ɡɚɡɟɦɥɹɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ; 
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 ɩɪɨɜɨɞɚ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɰɟɩɟɣ 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɪɚɡɞɟɥɟɧɵ; 

 ɤɚɛɟɥɢ ɥɢɧɢɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɫɢɝɧɚɥɢɡɚɰɢɢ, ɭɩɪɚɜɥɟɧɢɹ 
ɪɚɡɞɟɥɟɧɵ; 

 ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɩɪɟɞɟɥɚɯ, ɧɟɬ ɦɚɬɟɪɢɚɥɨɜ, ɷɥɟɤɬɪɢɡɭɟɦɵɯ ɬɪɟɧɢɟɦ; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɪɟɧɨɫɧɵɯ ɪɚɞɢɨɩɟɪɟɝɨɜɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɨɝɪɚɧɢɱɟɧɨ (ɭɫɬɚɧɨɜɥɟɧɵ ɨɝɪɚɧɢɱɟɧɢɹ ɩɪɢɛɥɢɠɟɧɢɹ ɤ ɩɪɢɛɨɪɚɦ ɧɚ 
ɨɩɪɟɞɟɥɟɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ). 

Эɬɚ ɨɛɫɬɚɧɨɜɤɚ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɪɟɥɟɣɧɵɯ ɩɨɦɟɳɟɧɢɣ 
ɩɨɞɫɬɚɧɰɢɣ. 

Ʉɥɚɫɫ 4. Ʉɪɚɣɧɟ ɠɟɫɬɤɚɹ ɨɛɫɬɚɧɨɜɤɚ: 
 ɡɚɳɢɬɚ ɜ ɰɟɩɹɯ ɭɩɪɚɜɥɟɧɢɹ, ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɨɬ 

ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɨɬɫɭɬɫɬɜɭɟɬ; 
 ɢɦɟɸɬɫɹ ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɜ ɚɩɩɚɪɚɬɚɯ ɤɨɬɨɪɵɯ ɜɨɡ-

ɦɨɠɧɨ ɩɨɜɬɨɪɧɨɟ ɡɚɠɢɝɚɧɢɟ ɞɭɝɢ; 
 ɫɭɳɟɫɬɜɭɟɬ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɜ ɜɵɩɨɥɧɟɧɢɢ ɡɚɡɟɦɥɹɸɳɟɝɨ 

ɭɫɬɪɨɣɫɬɜɚ; 
 ɧɟɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɡɞɟɥɟɧɢɹ ɤɚɛɟɥɟɣ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, 

ɭɩɪɚɜɥɟɧɢɹ; 
 ɭɩɪɚɜɥɟɧɢɟ ɢ ɫɢɝɧɚɥɢɡɚɰɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɨ ɨɛɳɢɦ ɤɚɛɟɥɹɦ; 

ɞɨɩɭɫɬɢɦɵ ɥɸɛɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɢ ɧɚɥɢɱɢɟ ɷɥɟɤɬɪɢɡɭɟɦɵɯ ɬɪɟɧɢɟɦ 
ɦɚɬɟɪɢɚɥɨɜ; 

 ɜɨɡɦɨɠɧɨ ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɪɟɧɨɫɧɵɯ ɩɟɪɟɝɨ-

ɜɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ; 
 ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɦɨɳɧɵɟ ɪɚɞɢɨ-

ɩɟɪɟɞɚɬɱɢɤɢ; 
 ɜɛɥɢɡɢ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɞɭɝɨɜɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ 

(ɷɥɟɤɬɪɨɩɟɱɢ, ɫɜɚɪɨɱɧɵɟ ɦɚɲɢɧɵ ɢ ɬ.ɩ.). 
Ɍɢɩɢɱɧɵɦɢ ɞɥɹ ɷɬɨɝɨ ɤɥɚɫɫɚ ɹɜɥɹɸɬɫɹ ɬɟɪɪɢɬɨɪɢɢ ɜɛɥɢɡɢ ɷɥɟɤ-

ɬɪɨɫɬɚɧɰɢɣ, ɨɬɤɪɵɬɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫɪɟɞɧɟɝɨ ɢ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɣ, ɝɞɟ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ. 

 

9.3 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ЭɆɋ 

 

Ɉɛɟɫɩɟɱɟɧɢɟ ЭɆɋ ɨɛɴɟɤɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɜɤɥɸɱɚɟɬ: 
1) ɉɪɟɞɩɪɨɟɤɬɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ (ɞɥɹ 

ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ), ɜɟɪɬɢɤɚɥɶɧɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɡɨɧɞɢɪɨɜɚɧɢɟ ɝɪɭɧɬɚ 
ɧɚ ɩɥɨɳɚɞɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 100 ɦ (ɞɥɹ ɨɛɴɟɤɬɚ ɧɨɜɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ); 

2) ȼɵɩɨɥɧɟɧɢɟ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɫ ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ЭɆɋ, 
ɜɤɥɸɱɚɹ ɪɚɫɱёɬɧɭɸ ɨɰɟɧɤɭ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɨɛɴɟɤɬɟ ɩɨɫɥɟ 
ɨɤɨɧɱɚɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɚɡɪɚɛɨɬɤɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
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ɨɛɟɫɩɟɱɟɧɢɸ ЭɆɋ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɯɨɠɞɟɧɢɹ ɷɤɫɩɟɪɬɢɡɵ ɩɪɨɟɤɬɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɨɛɹɡɚɬɟɥɶɧɨ ɭɱɢɬɵɜɚɟɬɫɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ 
ɡɚɞɚɧɧɵɦɢ ɭɪɨɜɧɹɦɢ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɢ, ɷɤɪɚɧɢɪɨɜɚɧɧɵɟ ɤɚɛɟɥɢ, ɷɥɟɦɟɧɬɵ 
ɤɚɛɟɥɶɧɨɣ ɤɚɧɚɥɢɡɚɰɢɢ, ɫɩɟɰɢɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɚɬɟɪɢɚɥɵ, ɧɟɨɛɯɨɞɢɦɵɟ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ЭɆɋ (ɷɥɟɦɟɧɬɵ ɡɚɡɟɦɥɟɧɢɹ, ЭɆɋ-ɡɚɠɢɦɵ, ɪɚɡɴёɦɵ ɤɚɛɟɥɟɣ, 
ЭɆɋ-ɲɤɚɮɵ, ɩɪɨɤɥɚɞɤɢ, ɚɧɬɢɫɬɚɬɢɱɟɫɤɢɟ ɧɚɩɨɥɶɧɵɟ ɩɨɤɪɵɬɢɹ, ɭɫɬɪɨɣɫɬɜɚ 
ɡɚɳɢɬɵ ɨɬ ɢɦɩɭɥɶɫɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɢ ɬ.ɞ.); 

3) ɉɪɨɯɨɠɞɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɢɥɢ ɧɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ 
ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ; 

4) ɉɨɞɝɨɬɨɜɤɚ ɤɨɧɤɭɪɫɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɡɚɤɭɩɤɭ ɢ ɡɚɤɭɩɤɚ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɡɚɞɚɧɧɵɦɢ ɜ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɭɪɨɜɧɹɦɢ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɢ, ɷɥɟɦɟɧɬɨɜ ɤɚɛɟɥɶɧɨɣ ɤɚɧɚɥɢɡɚɰɢɢ ɢ 
ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ЭɆɋ; 

5) Ɋɚɡɪɚɛɨɬɤɚ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɭɱɢɬɵɜɚɸɳɟɣ ɜɫɟ ɩɪɨɟɤɬɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ЭɆɋ ɢ ɤɨɧɤɪɟɬɧɵɣ ɬɢɩ ɡɚɤɭɩɥɟɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 

6) Ʉɨɧɬɪɨɥɶ ɩɨɥɧɨɬɵ ɨɛɴёɦɚ ɩɨɫɬɚɜɤɢ ɧɚ ɨɛɴɟɤɬ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɡɚɞɚɧɧɵɦɢ ɭɪɨɜɧɹɦɢ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɢ, ɷɥɟɦɟɧɬɨɜ 
ɤɚɛɟɥɶɧɨɣ ɤɚɧɚɥɢɡɚɰɢɢ ɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɚɬɟɪɢɚɥɨɜ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ЭɆɋ; 

7) Ⱥɜɬɨɪɫɤɢɣ ɧɚɞɡɨɪ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ЭɆɋ ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ; 

8) Ɉɛɫɥɟɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɭɫɤɨ-

ɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ, ɭɫɬɪɚɧɟɧɢɟ ɜɵɹɜɥɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ЭɆɋ; 
9) ɉɥɚɧɨɜɚɹ ɩɪɨɜɟɪɤɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ ɧɟ 

ɪɟɠɟ 1 ɪɚɡɚ ɜ 12 ɥɟɬ ɢ ɜɧɟɩɥɚɧɨɜɚɹ ɩɪɨɜɟɪɤɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ 
ɫɥɭɱɚɹɯ ɧɟɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɵ ɢɥɢ ɩɨɜɪɟɠɞɟɧɢɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɢɡ-ɡɚ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɦɟɯ; 

10) ȼɵɩɨɥɧɟɧɢɟ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɜɵɹɜɥɟɧɧɵɯ 
ɧɟɞɨɫɬɚɬɤɨɜ ЭɆɋ ɢ ɧɟ ɬɪɟɛɭɸɳɢɯ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɷɬɚɩɧɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɨɛɴɟɤɬɚ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɪɚɫɱёɬɧɚɹ ɨɰɟɧɤɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɢ ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ЭɆɋ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɷɬɚɩɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɩ. 6-8 

ɨɛɟɫɩɟɱɟɧɢɹ ЭɆɋ ɩɨɜɬɨɪɹɸɬɫɹ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 
 

9.4 Ɍɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ЭɆɋ 

 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɚ ɨɫɧɨɜɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱёɬɧɨɣ ɨɰɟɧɤɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɨɫɧɨɜɧɵɟ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ. 

Ʉ ɨɫɧɨɜɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɦɟɪɨɩɪɢɹɬɢɹɦ ɨɬɧɨɫɹɬɫɹ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ 

ɩɨ: 
 ɤɨɦɩɨɧɨɜɤɟ ɨɛɴɟɤɬɚ (ɩɟɪɜɢɱɧɨɝɨ, ɜɬɨɪɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɦɨɥɧɢɟɨɬɜɨɞɨɜ ɢ ɞɪ.); 
 ɦɨɥɧɢɟɡɚɳɢɬɟ; 



118 
 

 ɡɚɡɟɦɥɟɧɢɸ; 
 ɜɵɛɨɪɭ ɭɪɨɜɧɟɣ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɩɪɢɦɟɧɟɧɢɸ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɤɚɛɟɥɶɧɨɣ ɤɚɧɚɥɢɡɚɰɢɢ 

(ɷɤɪɚɧɢɪɨɜɚɧɧɵɟ ɤɚɛɟɥɢ, ɤɚɛɟɥɶɧɵɟ ɤɚɧɚɥɵ, ɦɟɬɚɥɥɨɪɭɤɚɜɚ, ɦɟɬɚɥɥɢɱɟɫɤɢɟ 
ɤɨɪɨɛɚ, ɬɪɭɛɵ ɢ ɬ.ɞ.); 

 ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɥɨɜ, ɩɪɢɦɟɧɟɧɢɸ ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ ɨɬ ɢɦɩɭɥɶɫɧɵɯ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. 

ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɩɪɨɟɤɬɧɵɦ ɦɟɪɨɩɪɢɹɬɢɟɦ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ЭɆɋ 
ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɤɨɦɩɨɧɨɜɤɢ ɨɛɴɟɤɬɚ (ɪɚɫɩɨɥɨɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɨɛɴɟɤɬɚ, 
ɬɪɚɫɫɢɪɨɜɤɚ ɤɚɛɟɥɟɣ, ɜɵɩɨɥɧɟɧɢɟ ɦɨɥɧɢɟɡɚɳɢɬɵ ɢ ɡɚɡɟɦɥɟɧɢɹ).  

ɉɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɞɨɫɬɢɠɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ЭɆɋ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, 
ɪɟɚɥɢɡɚɰɢɟɣ ɨɫɧɨɜɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɪɢɦɟɧɹɸɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ: 

- ɩɪɢɦɟɧɟɧɢɸ ɡɚɳɢɬɧɵɯ ɷɤɪɚɧɨɜ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧɵ 
ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ; 

- ɩɨɞɤɥɸɱɟɧɢɸ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɢɫɩɨɥɶɡɭɹ ɷɤɪɚɧɢɪɨɜɚɧɧɵɟ 

ɤɚɛɟɥɢ; 
- ɭɫɢɥɟɧɢɸ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɢɡɦɟɧɟɧɢɟ ɲɚɝɚ ɫɟɬɤɢ, ɡɚɦɟɧɚ 

ɦɚɬɟɪɢɚɥɚ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ); 
- ɨɝɪɚɧɢɱɟɧɢɸ ɩɨɦɟɯ ɜ ɢɫɬɨɱɧɢɤɟ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 

 

9.5 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɟɯɧɢɱɟɫɤɢɦ ɫɪɟɞɫɬɜɚɦ 

 

1) Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɢɦɢɬɚɰɢɢ ɄɁ ɧɚ ɡɟɦɥɸ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɩɪɢɛɨɪɵ, ɭɤɚɡɚɧɧɵɟ ɜ «Ɇɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɹɯ ɩɨ 
ɤɨɧɬɪɨɥɸ ɫɨɫɬɨɹɧɢɹ ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. ɊȾ 153-34.0-

20.525-00», ɢɥɢ ɩɪɢɛɨɪɵ, ɚɧɚɥɨɝɢɱɧɵɟ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ.  
2) Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɤɨɦɦɭɬɚɰɢɹɯ ɫɢɥɨɜɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɨɫɰɢɥɥɨɝɪɚɮɵ ɫ ɩɨɥɨɫɨɣ ɩɪɨɩɭɫɤɚɧɢɹ 
ɧɟ ɦɟɧɟɟ 10 ɆȽɰ ɞɥɹ ɨɛɴɟɤɬɨɜ ɫ ɈɊɍ ɢ ɧɟ ɦɟɧɟɟ 50 ɆȽɰ ɞɥɹ ɨɛɴɟɤɬɨɜ ɫ ɄɊɍЭ, 
ɧɚɩɪɢɦɟɪ, ɨɫɰɢɥɥɨɝɪɚɮ FLUKE-199. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɦɢɬɚɰɢɣ 
ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ 
"ɂɄɉ-1" (ɇɉɎ ЭɅɇȺɉ, Ɇɨɫɤɜɚ). 

3) Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ 
ɦɨɥɧɢɢ, ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɬɶ: ɨɩɪɟɞɟɥɟɧɢɟ ɫɯɟɦɵ ɪɚɫɬɟɤɚɧɢɹ ɬɨɤɚ ɦɨɥɧɢɢ ɩɨ 
ɭɫɬɪɨɣɫɬɜɭ ɦɨɥɧɢɟɡɚɳɢɬɵ; ɢɦɢɬɚɰɢɸ ɜɨɡɞɟɣɫɬɜɢɹ ɚɩɟɪɢɨɞɢɱɟɫɤɢɯ 
ɡɚɬɭɯɚɸɳɢɯ ɢɦɩɭɥɶɫɧɵɯ ɬɨɤɨɜ ɢ ɢɡɦɟɪɟɧɢɟ ɢɦɩɭɥɶɫɧɵɯ ɬɨɤɨɜ ɢ ɧɚɩɪɹɠɟɧɢɣ 
ɩɪɢ ɢɦɢɬɚɰɢɢ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɦɢɬɚɰɢɣ ɦɨɠɟɬ ɛɵɬɶ ɪɟɤɨɦɟɧɞɨɜɚɧ 
ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɂɄ-1 (ɇɉɎ ЭɅɇȺɉ, ɆЭɂ, Ɇɨɫɤɜɚ). 

4) Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɦɟɯ ɜ ɪɚɞɢɨɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ ɨɬ 1 ɞɨ 1000 
ɆȽɰ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɩɟɪɟɫɬɪɚɢɜɚɟɦɵɟ ɫɟɥɟɤɬɢɜɧɵɟ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ 
ɜɨɥɶɬɦɟɬɪɵ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɧɚɛɨɪɨɦ ɚɧɬɟɧɧ.  
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ȼɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨɝɨ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɱɚɫɬɨɬɧɨɝɨ ɫɩɟɤɬɪɚ 
ɩɨɦɟɯ ɞɚɟɬ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɪɚɞɢɨɱɚɫɬɨɬɧɵɯ ɫɢɝɧɚɥɨɜ 
ɫɩɟɤɬɪɨɚɧɚɥɢɡɨɬɨɪɨɜ. ɉɪɨɫɬɟɣɲɢɦ ɩɪɢɛɨɪɨɦ ɷɬɨɝɨ ɤɥɚɫɫɚ ɹɜɥɹɟɬɫɹ ɩɟɪɟɧɨɫɧɨɣ 
ɫɩɟɤɬɪɨɚɧɚɥɢɡɚɬɨɪ Protek 3200.  

5) Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ ɞɨɥɠɧɵ 
ɩɪɢɦɟɧɹɬɶɫɹ ɩɪɢɛɨɪɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɢɡɦɟɪɹɬɶ ɦɚɝɧɢɬɧɵɟ ɩɨɥɹ 
ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ ɨɬ 0,01 Ⱥ/ɦ ɞɨ 1000 Ⱥ/ɦ.  

Ɇɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ, ɧɚɩɪɢɦɟɪ, ɩɪɢɛɨɪɵ: Ɍɉ2-2ɍ, ɆɉɆ-2 ɆɐɊɆɂ Ƚɉ 
«ȼɇɂɂɎɌɊɂ» (Ɋɨɫɫɢɹ); ɉ3-50 ɋɄȻ ɊɂȺɉ (Ɋɨɫɫɢɹ); ȿɌɆ-1 «Wandel & 

Goltermann» (Ƚɟɪɦɚɧɢɹ). 
6) Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɩɨɬɟɧɰɢɚɥɨɜ ɧɚ ɨɩɟɪɚɬɨɪɟ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ 

ɫɬɚɬɢɱɟɫɤɢɣ ɜɨɥɶɬɦɟɬɪ, ɧɚɩɪɢɦɟɪ, ɋ 502. Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɭɞɟɥɶɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɢ ɨɛɴɟɦɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɠɟɬ 
ɩɪɢɦɟɧɹɬɶɫɹ ɬɟɪɚɨɦɦɟɬɪ, ɧɚɩɪɢɦɟɪ, ȿ6-13.  

7) Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɤɨɧɞɭɤɬɢɜɧɵɯ ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɩɨɦɟɯ 
ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɨɫɰɢɥɥɨɝɪɚɮ ɫ ɩɨɥɨɫɨɣ ɩɪɨɩɭɫɤɚɧɢɹ ɧɟ ɦɟɧɟɟ 100 ɆȽɰ, 
ɧɚɩɪɢɦɟɪ, FLUKE-199.  

8) Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɩɭɥɶɫɚɰɢɣ ɢ ɤɨɧɞɭɤɬɢɜɧɵɯ ɩɨɦɟɯ ɦɨɠɟɬ 
ɩɪɢɦɟɧɹɬɶɫɹ ɨɫɰɢɥɥɨɝɪɚɮ ɫ ɩɨɥɨɫɨɣ ɩɪɨɩɭɫɤɚɧɢɹ ɧɟ ɦɟɧɟɟ 10 ɆȽɰ.  

9) Ⱦɥɹ ɞɥɢɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ: ɨɫɰɢɥɥɨɝɪɚɮ ɫ 
ɩɨɥɨɫɨɣ ɩɪɨɩɭɫɤɚɧɢɹ ɧɟ ɦɟɧɟɟ 50 ɆȽɰ ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɪɟɝɢɫɬɪɚɬɨɪɵ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɢɡɦɟɪɹɬɶ ɢɦɩɭɥɶɫɧɵɟ ɩɨɦɟɯɢ ɢ ɫɨɯɪɚɧɹɬɶ ɜ ɩɚɦɹɬɢ 
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ (ɧɚɩɪɢɦɟɪ, ɪɟɝɢɫɬɪɚɬɨɪ ɫɨɛɵɬɢɣ VR-101S 

FLUKE). 

 

9.6 ɉɪɨɜɟɞɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɢ ɪɚɫɱɟɬɨɜ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ЭɆɈ 

 

Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ЭɆɈ: 
• ɩɨɥɭɱɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɨɛ ɷɧɟɪɝɨɨɛɴɟɤɬɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ; 

• ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɪɚɫɱɟɬɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ЭɆɈ ɧɚ ɨɛɴɟɤɬɟ; 

• ɨɩɪɟɞɟɥɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɢ 
ɭɫɬɪɨɣɫɬɜ Ⱥɋɍ Ɍɉ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɨɛɴɟɤɬɟ, ɢ ЭɆɈ ɜ ɦɟɫɬɚɯ ɪɚɡɦɟɳɟɧɢɹ 
ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ ɢɥɢ ɫɬɟɩɟɧɢ ɠɟɫɬɤɨɫɬɢ ɢɫɩɵɬɚɧɢɣ ɧɚ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɶ 
ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɨɛɴɟɤɬɟ. 

 

9.6.1 ɉɨɥɭɱɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

Ⱦɥɹ ɜɧɨɜɶ ɫɬɪɨɹɳɢɯɫɹ ɨɛɴɟɤɬɨɜ ɩɪɨɜɨɞɢɬɫɹ ɫɛɨɪ ɞɚɧɧɵɯ ɧɚ ɦɟɫɬɟ 
ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɢ ɚɧɚɥɢɡ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ. 

Ⱦɥɹ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ ɧɟɨɛɯɨɞɢɦɵɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ɫɨɛɢɪɚɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɨɛɴɟɤɬɟ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɟɪɜɢɱɧɵɯ ɰɟɩɟɣ, ɬɪɚɫɫ ɩɪɨɤɥɚɞɤɢ 
ɤɚɛɟɥɟɣ, ɦɨɥɧɢɟɩɪɢɟɦɧɢɤɨɜ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɩɪɟɞɟɥɹɸɬɫɹ ɬɢɩɵ 
ɭɫɬɪɨɣɫɬɜ ɊɁȺ, ɉȺ ɢ Ⱥɋɍ, ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɟ, ɚ ɬɚɤɠɟ ɬɢɩ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ 
ɤɚɛɟɥɟɣ ɞɥɹ ɞɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
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ȼɵɹɜɥɹɸɬɫɹ ɜɧɭɬɪɟɧɧɢɟ ɢɫɬɨɱɧɢɤɢ ɩɨɥɟɣ Ɋɑ ɞɢɚɩɚɡɨɧɚ (ɧɚɩɪɢɦɟɪ, 
ɪɚɞɢɨɫɬɚɧɰɢɢ ɜɧɭɬɪɟɧɧɟɣ ɫɜɹɡɢ) ɢ ɩɨɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ (ɧɚɩɪɢɦɟɪ, 
ɬɨɤɨɨɝɪɚɧɢɱɢɜɚɸɳɢɟ ɪɟɚɤɬɨɪɵ) ɢ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

ɂɡɦɟɪɹɟɬɫɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɢɫɩɨɥɧɢɬɟɥɶɧɚɹ ɫɯɟɦɚ 
ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

ɂɡɦɟɪɹɟɬɫɹ ɢɦɩɭɥɶɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɨɥɧɢɟɩɪɢɟɦɧɢɤɨɜ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤ ɤɨɬɨɪɨɦɭ ɩɨɞɯɨɞɹɬ ɤɚɛɟɥɢ ɰɟɩɟɣ ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ. 

 

9.6.2 ɇɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ ɩɪɢ КɁ ɧɚ ɲɢɧɚɯ 
Ɋɍ 

 

ɉɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɩɨɬɟɧɰɢɚɥ ɧɚ ɤɨɧɬɭɪɟ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɨ, 
ɬ.ɤ. ɜ ɦɟɫɬɟ ɄɁ ɢɦɟɟɬ ɦɟɫɬɨ ɩɨɞɴɟɦ ɩɨɬɟɧɰɢɚɥɚ. ȿɫɥɢ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɡɟɦɥɟ 
ɩɪɟɜɵɫɢɬ ɡɧɚɱɟɧɢɟ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɤɚɛɟɥɟɣ, ɩɨɞɯɨɞɹɳɢɯ ɤ 
ɨɛɨɪɭɞɨɜɚɧɢɸ, ɜɨɡɦɨɠɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɨɛɪɚɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɧɚ ɠɢɥɵ 
ɤɚɛɟɥɟɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɬɨɤ ɄɁ, ɪɚɫɬɟɤɚɹɫɶ ɩɨ ɡɚɡɟɦɥɟɧɧɵɦ ɨɛɨɥɨɱɤɚɦ ɤɚɛɟɥɟɣ ɢ 
ɷɤɪɚɧɚɦ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɪɟɜɵɲɟɧɢɟ ɞɨɩɭɫɬɢɦɵɯ ɩɨ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ 
ɬɨɤɨɜɵɯ ɧɚɝɪɭɡɨɤ ɢ ɬɟɪɦɢɱɟɫɤɨɟ ɪɚɡɪɭɲɟɧɢɟ ɨɛɨɥɨɱɟɤ ɢ ɷɤɪɚɧɨɜ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɩɪɨɜɨɞɹɬɫɹ ɢɡɦɟɪɟɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɨɫɬɨɹɧɢɹ Ɂɍ 
ɨɛɴɟɤɬɨɜ (ɨɩɪɟɞɟɥɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɫɯɟɦɵ Ɂɍ), ɭɪɨɜɧɟɣ ɩɨɞɴɟɦɚ 
ɩɨɬɟɧɰɢɚɥɚ ɜ ɦɟɫɬɟ ɄɁ ɢ ɬɨɤɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɷɤɪɚɧɵ ɤɚɛɟɥɟɣ.  

ɋɯɟɦɚ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.2. 

 

Ɋɢɫɭɧɨɤ 9.2 - ɋɯɟɦɚ ɩɪɨɜɟɞɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɢɦɢɬɚɰɢɢ ɄɁ ɧɚ ɡɟɦɥɸ. 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɭɪɨɜɧɢ ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɧɚ 

ɤɚɛɟɥɢ ɧɚɩɪɹɠɟɧɢɣ ɢ ɬɨɤɨɜ. 
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ɇɚ ɨɫɧɨɜɚɧɢɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɫɯɟɦɵ Ɂɍ ɩɪɨɜɨɞɹɬɫɹ ɪɚɫɱɟɬɵ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɬɟɧɰɢɚɥɨɜ ɩɨ ɡɚɡɟɦɥɢɬɟɥɸ ɢ ɬɨɤɨɜ ɩɨ ɷɤɪɚɧɚɦ ɢ ɨɛɨɥɨɱɤɚɦ 
ɤɚɛɟɥɟɣ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɨɜ ɄɁ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɫɧɢɠɟɧɢɸ ɢɯ ɞɨ ɞɨɩɭɫɬɢɦɵɯ ɭɪɨɜɧɟɣ. 
 

9.6.3 ɂɦɩɭɥɶɫɧɵɟ ɩɨɦɟɯɢ ɩɪɢ ɤɨɦɦɭɬɚɰɢɹɯ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
КɁ ɧɚ ɲɢɧɚɯ Ɋɍ 

 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɄɁ ɧɚ ɡɟɦɥɸ ɜ ɰɟɩɹɯ ȼɇ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɹɞ ɟɦɤɨɫɬɟɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɲɢɧ ɧɚ ɡɟɦɥɸ, ɪɟɡɭɥɶɬɚɬɨɦ ɱɟɝɨ ɹɜɥɹɟɬɫɹ ɩɪɨɬɟɤɚɧɢɟ ɱɟɪɟɡ 
ɡɚɡɟɦɥɢɬɟɥɶ ɢɦɩɭɥɶɫɧɨɝɨ ɬɨɤɚ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ.  

ɂɦɩɭɥɶɫɧɵɣ ɩɨɬɟɧɰɢɚɥ ɱɟɪɟɡ ɟɦɤɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɡɟɦɥɸ ɢɥɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ (ɰɟɩɢ, ɡɚɡɟɦɥɟɧɧɵɟ ɧɚ Ɋɍ) ɩɟɪɟɞɚɟɬɫɹ ɜɨ ɜɬɨɪɢɱɧɵɟ ɰɟɩɢ ɢ, 
ɡɚɬɟɦ, ɫ ɧɟɤɨɬɨɪɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɨɫɥɚɛɥɟɧɢɹ, ɧɚ ɚɩɩɚɪɚɬɭɪɭ. ɋɯɟɦɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.3. 
 

Ɋɢɫɭɧɨɤ 9.3 - ɋɯɟɦɚ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɢɦɩɭɥɶɫɧɵɯ ɩɨɦɟɯ 
ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ȼɑ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ 

 

ȿɫɥɢ ɢɦɩɭɥɶɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɭɞɟɬ ɜɟɥɢɤɨ, ɬɨ ɩɪɢ 
ɩɪɨɬɟɤɚɧɢɢ ȼɑ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ ɩɨɬɟɧɰɢɚɥ ɡɚɡɟɦɥɢɬɟɥɹ ɦɨɠɟɬ 
ɩɟɪɟɞɚɬɶɫɹ ɜɨ ɜɬɨɪɢɱɧɵɟ ɰɟɩɢ ɢɡ-ɡɚ ɨɛɪɚɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɫ ɡɚɡɟɦɥɢɬɟɥɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɤɥɟɦɦɵ. 

 

9.6.4 ɂɦɩɭɥɶɫɧɵɟ ɩɨɦɟɯɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɩɟɪɟɯɨɞɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ ɜ 
ɰɟɩɹɯ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɤɨɦɦɭɬɚɰɢɹɯ ɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 

 

ɉɪɢ ɤɨɦɦɭɬɚɰɢɹɯ ɩɟɪɜɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɢ ɄɁ ɩɨ ɨɲɢɧɨɜɤɟ ɉɋ 
ɩɪɨɬɟɤɚɸɬ ɢɦɩɭɥɶɫɧɵɟ ɬɨɤɢ. Эɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɩɨɥɹ ɨɬ ɷɬɢɯ ɬɨɤɨɜ 
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ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɤɚɛɟɥɹɦɢ ɰɟɩɟɣ ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ, ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɷɬɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜ ɧɢɯ ɧɚɜɨɞɹɬɫɹ ɢɦɩɭɥɶɫɧɵɟ ɩɨɦɟɯɢ.  

ɇɚɢɛɨɥɶɲɢɣ ɭɪɨɜɟɧɶ ɩɨɥɟɜɵɯ ɩɨɦɟɯ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɄɁ 
ɧɚ ɈɊɍ.  

Ɉɞɧɚɤɨ ɬɚɤ ɤɚɤ ɩɪɢ ɤɨɦɦɭɬɚɰɢɹɯ ɩɟɪɜɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɉɋ ɩɪɢ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɭɪɨɜɟɧɶ ɩɨɥɟɜɵɯ ɩɨɦɟɯ ɦɨɠɟɬ ɛɵɬɶ ɜɵɲɟ 
ɞɨɩɭɫɬɢɦɨɝɨ, ɬɨ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɦɟɯ ɞɨɥɠɧɨ ɩɪɨɜɨɞɢɬɶɫɹ ɢ ɞɥɹ ɷɬɢɯ ɫɥɭɱɚɟɜ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɢɦɩɭɥɶɫɧɵɯ ɩɨɥɟɜɵɯ ɩɨɦɟɯ ɩɪɨɜɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ. 

ɉɪɨɜɨɞɢɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɜɢɞɨɜ ɤɨɦɦɭɬɚɰɢɣ. 
ɇɚ ɨɛɴɟɤɬɟ ɩɪɨɜɨɞɹɬɫɹ ɢɦɢɬɚɰɢɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ.  
ɋɯɟɦɚ ɢɦɢɬɚɰɢɢ ɢɡɥɭɱɚɟɦɵɯ ɩɨɦɟɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.4 

 

 
Ɋɢɫɭɧɨɤ 9.4 - ɋɯɟɦɚ ɢɦɢɬɚɰɢɢ ɢɡɥɭɱɚɟɦɵɯ ɩɨɦɟɯ 

 

Ɉɩɪɟɞɟɥɹɸɬɫɹ ɪɟɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬɚ – ɤɨɷɮɮɢɰɢɟɧɬ 
ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɫɨɫɟɞɧɢɦɢ ɤɚɛɟɥɹɦɢ Квɡаɢм, ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɪɚɧɢɪɨɜɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɦ ɷɤɪɚɧɨɦ Кэкр. ɉɪɨɜɨɞɹɬɫɹ ɢɡɦɟɪɟɧɢɹ ɩɨɦɟɯ ɧɚ ɤɚɛɟɥɹɯ ɡɚɳɢɬ ɢ ɧɚ 
ɤɨɧɬɪɨɥɶɧɨɦ ɩɪɨɜɨɞɟ ɩɪɢ ɪɟɚɥɶɧɵɯ ɤɨɦɦɭɬɚɰɢɹɯ ɢ ɞɚɥɶɧɟɣɲɟɟ ɫɪɚɜɧɟɧɢɟ 
ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɚɫɱɟɬɨɜ ɩɨ ɩɪɨɝɪɚɦɦɟ. 
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ɉɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɨɦɟɯ ɷɬɨɝɨ ɬɢɩɚ. 
 

9.6.5 ɂɦɩɭɥɶɫɧɵɟ ɩɨɦɟɯɢ ɩɪɢ ɭɞɚɪɚɯ ɦɨɥɧɢɢ 

 

ɉɪɢ ɭɞɚɪɟ ɦɨɥɧɢɢ ɜ ɨɛɴɟɤɬ ɜɨɡɦɨɠɧɨ ɫɥɟɞɭɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɬɨɤɚ 
ɦɨɥɧɢɢ: 

 ɉɨɥɟɜɵɟ ɧɚɜɨɞɤɢ ɧɚ ɤɚɛɟɥɹɯ ɢ ɜɨɡɞɟɣɫɬɜɢɟ ɢɦɩɭɥɶɫɧɵɯ ɦɚɝɧɢɬɧɵɯ 
ɩɨɥɟɣ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

 Ɍɟɪɦɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɬɨɤɚ ɦɨɥɧɢɢ ɧɚ ɡɚɡɟɦɥɹɸɳɢɟ ɩɪɨɜɨɞɧɢɤɢ 
ɢ ɨɛɨɥɨɱɤɢ ɢ ɷɤɪɚɧɵ ɤɚɛɟɥɟɣ. 

 Ɉɛɪɚɬɧɵɟ ɩɟɪɟɤɪɵɬɢɹ  ɢɡɨɥɹɰɢɢ ɫ ɡɟɦɥɢ ɧɚ ɤɚɛɟɥɢ. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɭɪɨɜɧɟɣ ɩɨɦɟɯ, ɧɚɜɨɞɢɦɵɯ ɧɚ ɤɚɛɟɥɹɯ ɩɨɥɟɜɵɦ ɫɩɨɫɨɛɨɦ, 

ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ. Ⱦɥɹ ɈɊɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɟɥɢɱɢɧɵ 
ɧɚɩɪɹɠɟɧɢɣ, ɧɚɜɨɞɢɦɵɯ ɧɚ ɤɚɛɟɥɹɯ ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ ɩɪɢ ɭɞɚɪɚɯ ɦɨɥɧɢɢ 
ɜ ɦɨɥɧɢɟɨɬɜɨɞɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɛɥɢɡɢ ɬɪɚɫɫ ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɟɣ ɩɨ Ɋɍ. 

Ⱦɥɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɟɥɢɱɢɧɵ ɧɚɩɪɹɠɟɧɢɣ, 
ɧɚɜɨɞɢɦɵɯ ɧɚ ɤɚɛɟɥɹɯ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɦɨɥɧɢɢ ɩɨ ɬɨɤɨɨɬɜɨɞɚɦ 
ɦɨɥɧɢɟɩɪɢɟɦɧɢɤɨɜ ɡɞɚɧɢɹ. 

ɉɚɪɚɦɟɬɪɵ ɬɨɤɚ ɦɨɥɧɢɢ ɩɨ ɆЭɄ (ɫɬɚɧɞɚɪɬ 62305): 
ɉɪɢ ɪɚɫɱɟɬɚɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɬɟɧɰɢɚɥɚ Im=100 ɤȺ, , tфр=10 ɦɤɫ.  
ɉɪɢ ɪɚɫɱɟɬɚɯ ɧɚɜɟɞɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɤɚɛɟɥɹɯ Im=25 ɤȺ, tфр=0,25 ɦɤɫ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɡɦɨɠɧɨɝɨ ɨɛɪɚɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɫ ɡɟɦɥɢ ɧɚ ɤɚɛɟɥɢ 

ɩɪɨɜɨɞɹɬ ɢɡɦɟɪɟɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɬɟɧɰɢɚɥɨɜ ɩɨ ɡɟɦɥɟ ɫ ɩɨɦɨɳɶɸ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ.  

 

9.6.6 Эɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɩɨɥɹ ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ 

 

ɂɡɦɟɪɟɧɢɟ ɩɨɥɟɣ ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɦɟɫɬɚɯ 
ɭɫɬɚɧɨɜɤɢ ɚɩɩɚɪɚɬɭɪɵ ɜ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ ɨɬ 1 ɞɨ 1000 ɆȽɰ. ɉɪɢ ɩɨɦɨɳɢ 
ɫɩɟɤɬɪɨɚɧɚɥɢɡɚɬɨɪɚ ɢ ɫɩɟɰɢɚɥɶɧɨɣ ɚɧɬɟɧɧɵ ɢɡɦɟɪɹɸɬ ɧɚɩɪɹɠɟɧɧɨɫɬɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɨɬ ɩɟɪɟɧɨɫɧɵɯ ɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɪɚɞɢɨɩɟɪɟɞɚɸɳɢɯ 
ɫɬɚɧɰɢɣ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɟɪɫɨɧɚɥɨɦ ɷɧɟɪɝɨɨɛɶɟɤɬɚ. ɂɡɦɟɪɹɸɬ 
ɡɚɜɢɫɢɦɨɫɬɶ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɥɹ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɢɫɬɨɱɧɢɤɚ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢ ɨɫɥɚɛɥɟɧɢɟ ɩɨɥɹ ɢɫɤɭɫɫɬɜɟɧɧɵɦɢ ɩɪɟɝɪɚɞɚɦɢ 
(ɫɬɟɧɵ, ɷɤɪɚɧɵ, ɤɨɪɩɭɫɵ ɲɤɚɮɨɜ ɢ ɬ ɞ.). 

 

9.6.7 Ɇɚɝɧɢɬɧɵɟ ɩɨɥɹ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 

 

ɇɚ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɴɟɤɬɚɯ ɨɰɟɧɤɢ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɱɚɫɬɨɬɨɣ 50 Ƚɰ 
ɩɪɨɜɨɞɹɬɫɹ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɚɩɩɚɪɚɬɭɪɵ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɩɟɪɟɫɱɟɬ ɤ ɩɨɥɧɨɦɭ ɪɚɛɨɱɟɦɭ ɬɨɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɂɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɢɡɦɟɪɢɬɟɥɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɜ 
ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ.  
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Ⱦɥɹ ɫɬɪɨɹɳɢɯɫɹ ɨɛɴɟɤɬɨɜ ɜ ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ, ɚ ɬɚɤɠɟ 
ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɨɛɴɟɤɬɨɜ ɞɥɹ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɨɜ ɜɵɩɨɥɧɹɸɬɫɹ ɪɚɫɱɟɬɧɵɟ 
ɨɰɟɧɤɢ.  

Ɉɩɟɧɤɢ ɩɪɨɜɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 
 𝐻 = 𝐼к2𝜋𝑟                  (9.1) 

 

ɝɞɟ ɇ ~ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ; 
 ɝ - ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɲɢɧ, ɩɨ ɤɨɬɨɪɵɦ ɩɪɨɬɟɤɚɟɬ ɬɨɤ ɄɁ 

 

9.6.8 Ɋɚɡɪɹɞɵ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ 

 

ɉɪɨɢɡɜɨɞɹɬɫɹ ɢɡɦɟɪɟɧɢɹ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɧɚ ɬɟɥɟ 
ɨɩɟɪɚɬɨɪɚ ɩɪɢ ɯɨɞɶɛɟ, ɜɫɬɚɜɚɧɢɢ ɫɨ ɫɬɭɥɚ ɢ ɬ.ɞ. ɉɪɢ ɷɬɨɦ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ 
ɜɥɚɠɧɨɫɬɶ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɟɪɟɫɱɟɬɚ ɤ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɭɫɥɨɜɢɹɦ. 

Ɍɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡɦɟɪɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɧɚɩɨɥɶɧɨɝɨ ɩɨɤɪɵɬɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɨɰɟɧɨɤ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 
ɩɨɬɟɧɰɢɚɥɚ ɧɚ ɬɟɥɟ ɨɩɟɪɚɬɨɪɚ. 

 

9.6.9 ɉɨɦɟɯɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɜɨɡɦɭɳɟɧɢɟɦ ɜ ɰɟɩɹɯ ɩɢɬɚɧɢɹ ɧɢɡɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 

Ʉ ɨɫɧɨɜɧɵɦ ɩɟɪɢɨɞɢɱɟɫɤɢɦ ɩɨɦɟɯɚɦ ɜ ɰɟɩɹɯ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɨɬɧɨɫɹɬɫɹ 
ɩɟɪɟɦɟɧɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɤɨɧɞɭɤɬɧɜɧɵɟ ɩɨɦɟɯɢ 
ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ, ɚ ɜ ɰɟɥɹɯ ɩɢɬɚɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ — 

ɝɚɪɦɨɧɢɱɟɫɤɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ. ɂɦɩɭɥɶɫɧɵɟ ɩɨɦɟɯɢ ɜ ɰɟɩɹɯ 
ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɤɨɦɦɭɬɚɰɢɢ ɪɟɥɟ, 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɜ, ɩɪɢɜɨɞɨɜ ɫɢɥɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ. 

ɂɡɦɟɪɟɧɢɹ ɢ ɨɫɰɢɥɥɨɝɪɚɮɢɪɨɜɚɧɢɟ ɩɨɦɟɯ ɜ ɰɟɩɹɯ ɩɢɬɚɧɢɹ ɬɟɪɦɢɧɚɥɨɜ 
ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɤɨɦɩɥɟɤɫɧɨɣ ɩɪɨɜɟɪɤɢ ɡɚɳɢɬ, 
ɤɨɦɦɭɬɚɰɢɹɯ ɜ ɫɟɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢ ɫɟɬɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 
Ɋɟɝɢɫɬɪɚɰɢɹ ɩɨɦɟɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɞɥɢɬɟɥɶɧɨ.  

 

9.6.10 ɂɦɩɭɥɶɫɧɵɟ ɦɚɝɧɢɬɧɵɟ ɩɨɥɹ 

 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ ɢɦɩɭɥɶɫɧɵɯ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɢɡɦɟɪɹɸɬ ɞɥɹ ɫɥɭɱɚɟɜ 
ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɦɨɥɧɢɢ Im ɩɨ ɦɨɥɧɢɟɨɬɜɨɞɚɦ ɢɥɢ ɬɨɤɨɨɬɜɨɞɚɦ 
ɦɨɥɧɢɟɩɪɢɟɦɧɢɤɨɜ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɛɥɢɡɢ ɦɟɫɬɚ 
ɪɚɡɦɟɳɟɧɢɹ ɭɫɬɪɨɣɫɬɜ Ⱥɋɍ Ɍɉ. ɉɪɢɛɥɢɠɟɧɧɵɟ ɨɰɟɧɤɢ ɩɪɨɜɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ. 

 H = Im2πr                  (9.2) 
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ɝɞɟ H - ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɢɦɩɭɥɶɫɧɨɝɨ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ; 
 r - ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɦɨɥɧɢɟɩɪɢɟɦɧɢɤɚ ɢɥɢ ɬɨɤɨɩɪɨɜɨɞɚ, ɩɨ ɤɨɬɨɪɨɦɭ 

ɩɪɨɬɟɤɚɟɬ ɬɨɤ ɦɨɥɧɢɢ. 

 

9.6.11 ɉɨɦɟɯɢ ɨɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɂɫɬɨɱɧɢɤɚɦɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ 
ɢ ɩɨɞɫɬɚɧɰɢɹɯ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɫɛɨɢ ɜ ɪɚɛɨɬɟ Ⱥɋɍ Ɍɉ, ɹɜɥɹɟɬɫɹ ɬɚɤɨɟ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɚɤ ɦɨɳɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ, 
ɫɜɚɪɨɱɧɵɟ ɚɩɩɚɪɚɬɵ, ɨɫɜɟɬɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ, ɦɨɳɧɵɟ ɬɹɝɨɜɵɟ ɦɟɯɚɧɢɡɦɵ, 
ɛɵɬɨɜɵɟ ɷɥɟɤɬɪɨɩɪɢɛɨɪɵ, ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬ ɢ ɞɪ. ɉɪɢ ɪɚɛɨɬɟ ɷɬɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɭɫɬɪɨɣɫɬɜɚ Ⱥɋɍ Ɍɉ ɜɨɡɞɟɣɫɬɜɭɸɬ ɢɦɩɭɥɶɫɧɵɟ ɢ 
ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɩɨɦɟɯɢ. 

ɂɡɦɟɪɹɸɬ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɩɪɢ ɪɚɛɨɬɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɭɫɬɪɨɣɫɬɜ Ⱥɋɍ Ɍɉ, ɜɞɨɥɶ ɬɪɚɫɫɵ 
ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɟɣ ɩɪɢ ɩɨɦɨɳɢ ɢɡɦɟɪɢɬɟɥɹ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ. 

ɉɪɨɜɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɢɡɦɟɪɟɧɢɣ: 
 ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɢɡɦɟɪɟɧɢɹ (ɨɫɢɢɥɥɨɝɪɚɮɢɪɨɜɚɧɢɟ ɮɨɪɦɵ ɫɢɝɧɚɥɚ 

ɩɨɦɟɯɢ);  
 ɞɥɢɬɟɥɶɧɭɸ ɪɟɝɢɫɬɪɚɰɢɸ (ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɤɨɦɦɭɬɚɰɢɹɯ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ) ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɚɩɚɡɨɧɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɦɟɯ ɜ ɞɥɢɬɟɥɶɧɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɠɢɦɚɯ.  

 

9.7 Ɉɮɨɪɦɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɢ ɪɚɫɱɟɬɨɜ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ ɢ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɸɬ ɬɟɯɧɢɱɟɫɤɢɣ ɨɬɱɟɬ ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɷɧɟɪɝɨɨɛɴɟɤɬɟ, ɤɨɬɨɪɵɣ 
ɭɬɜɟɪɠɞɚɟɬ ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɍɟɯɧɢɱɟɫɤɢɣ ɨɬɱɟɬ ɜɤɥɸɱɚɟɬ: 
• ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɨɛɴɟɤɬɚ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ 

ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ; 
• ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɢ ɪɚɫɱɟɬɨɜ ɜ ɜɢɞɟ ɩɪɨɬɨɤɨɥɨɜ; 
• ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɢ ɪɚɫɱɟɬɨɜ; 
• ɡɚɤɥɸɱɟɧɢɟ ɨɛ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɟ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ 

ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɭɫɬɪɨɣɫɬɜ Ⱥɋɍ Ɍɉ; 

• ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɫɬɟɩɟɧɢ ɠɟɫɬɤɨɫɬɢ ɢɫɩɵɬɚɧɢɣ ɭɫɬɪɨɣɫɬɜ Ⱥɋɍ Ɍɉ 

ɢ ɦɟɪɨɩɪɢɹɬɢɹɦ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ЭɆɈ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 
 



126 

 

ɁАɄɅЮЧЕНɂЕ 

 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɝɢɞɪɨɥɨɝɢɢ ɢ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɍɱɭɪɫɤɨɣ ȽЭɋ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 600 Ɇȼɬ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ 
əɤɭɬɢɢ ɩɨɤɚɡɚɧɚ ɡɨɧɚ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ 
ɢ ɥɟɬɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɨɩɪɟɞɟɥɟɧɚ ɨɬɦɟɬɤɚ ɍɆɈ 
ɫɨɫɬɚɜɢɜɲɚɹ 253,41 ɦ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ – 278,00 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɨɫɬɚɜɥɹɟɬ 14,73 ɤɦ3. ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɍɱɭɪɫɤɨɣ ȽЭɋ ɪɚɜɧɚ 5089 ɦɥɧ. ɤȼɬ∙ɱ. 

ɇɚ ɷɬɚɩɟ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɫɢɥɨɜɨɝɨ ɩɪɢ 
ɪɚɫɫɦɨɬɪɟɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɜɚɪɢɚɧɬɨɜ ɩɪɢɧɹɬɚ ɤ ɭɫɬɚɧɨɜɤɟ ɬɭɪɛɢɧɚ ɊɈ 75-ȼ-

500 ɪɚɛɨɬɚɸɳɚɹ ɩɪɢ ɧɚɩɨɪɚɯ: ɦɚɤɫɢɦɚɥɶɧɵɣ – 67,7 ɦ, ɦɢɧɢɦɚɥɶɧɵɣ – 45,5 ɦ, 
ɪɚɫɱɟɬɧɵɣ – 56,0 ɦ. ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɚɝɪɟɝɚɬɨɜ ɪɚɜɧɨ 6. 
Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɦ ɜɚɪɢɚɧɬɨɦ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɬɭɪɛɢɧɵ ɉɅ 70-ȼ, ɉɅȾ 70-ȼ, ɧɨ 
ɩɨ ɜɵɫɨɬɟ ɨɬɫɚɫɵɜɚɧɢɹ ɩɪɢɲɥɨɫɶ ɢɫɤɥɸɱɢɬɶ ɢɯ ɢɡ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 125 ɨɛ/ɦɢɧ 
ɛɵɥ ɩɨɞɨɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1130/140–48 Ɍɋ4 ɡɨɧɬɢɱɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 100 Ɇȼɬ ɢ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɶɸ S=117,7 

ɆȼȺ, ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɝɟɧɟɪɚɬɨɪɚ Uɝ=13,8 ɤȼ. 
ɂɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɧɟɫɤɨɥɶɤɢɯ ɜɚɪɢɚɧɬɨɜ ɩɨ ɤɪɢɬɟɪɢɸ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɡɚɬɪɚɬ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 220 ɤȼ– 2 

ɫɢɫɬɟɦɵ ɲɢɧ. Ⱦɥɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɩɨɞɨɛɪɚɧɧɨ ɨɫɧɨɜɧɨɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ—250000/220, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-2500/15, ɝɟɧɟɪɚɬɨɪɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ – ɷɥɟɝɚɡɨɜɵɣ 
ȼЭȻ-220, ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɛɪɚɧɨ ɈɊɍ-220ɤȼ.  

ȼɫɹ ɝɟɧɟɪɢɪɭɟɦɚɹ ɧɚ ɫɬɚɧɰɢɢ ɦɨɳɧɨɫɬɶ ɩɟɪɟɞɚɟɬɫɹ ɩɨ 5 ɨɬɯɨɞɹɳɢɦ 
ɅЭɉ 220ɤȼ.  

ɇɚɩɨɪɧɵɣ ɮɪɨɧɬ ɩɪɟɞɫɬɚɜɥɟɧ: ɝɥɭɯɢɦɢ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɛɟɬɨɧɧɨɣ ɢ 
ɥɟɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɚɦɢ, ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ, ɫɬɚɧɰɢɨɧɧɨɣ 
ɱɚɫɬɶɸ. Ⱦɥɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɫɨɫɬɚɜɥɹɟɬ 1020 ɦ, ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ 
ɨɫɧɨɜɚɧɢɸ 56 ɦ, ɲɢɪɢɧɚ ɩɨ ɝɪɟɛɧɸ 20 ɦ. Ⱦɥɹ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɨɜ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ 5 ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞɨɫɛɪɨɫɧɵɯ ɢ 2 ɞɨɧɧɵɯ ɜɨɞɨɫɛɪɨɫɨɜ. 

ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɧɨɫɤɚ ɬɪɚɦɩɥɢɧɚ. Ⱦɥɹ 
ɫɧɹɬɢɹ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɭɫɬɪɨɟɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɝɥɭɛɢɧɨɣ 68,2 ɦ ɢ 
ɞɪɟɧɚɠ ɝɥɭɛɢɧɨɣ 17,05 ɦ.  

ȼɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɛɵɥɚ ɩɪɨɫɱɢɬɚɧɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɶ. Ɋɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ, ɚ ɜɨɡɧɢɤɚɸɳɢɟ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɨɫɯɨɞɹɬ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ. ɉɥɨɬɢɧɚ 
ɭɫɬɨɣɱɢɜɚ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɧɚɞɟɠɧɨɫɬɢ 1,28 ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɱɬɨ ɛɨɥɶɲɟ ɞɨɩɭɫɬɢɦɨɝɨ ɞɥɹ II ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɣ – 1,2. Ⱥɧɚɥɢɡɢɪɭɹ ɪɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ 
ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ 
ɧɚɞёɠɧɨɫɬɢ. 
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ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ – 13,7 ɦɥɪɞ. ɪɭɛ.;  
– ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,16 ɪɭɛ/ɤȼɬɱ; 
– ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ ɡɚ ɝɨɞ ɫɨɫɬɚɜɢɬ 4,6 ˏˎрд. руб; 

– ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɬɚɧɰɢɢ 79 ɦɟɫɹɰɟɜ ɫ ɧɚɱɚɥɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
Ⱥɧɚɥɢɡɢɪɭɹ, ɷɬɢ ɞɚɧɧɵɟ ɦɨɠɧɨ ɭɜɟɪɟɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɩɪɨɟɤɬ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɟɧ. 
ȼ ɪɚɦɤɚɯ ɫɩɟɰɜɨɩɪɨɫɚ ɹ ɪɚɫɫɦɨɬɪɟɥ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɭɸ ɫɨɜɦɟɫɬɢɦɨɫɬɶ 

ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɡɚɳɢɬ ȽЭɋ. Ȼɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɢ 
ɪɚɫɱɟɬɚ ЭɆɈ. Ȼɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɢɫɩɵɬɚɧɢɹ ɩɨ ɩɪɨɜɟɪɤɟ ЭɆɈ ɧɚ 
ɞɟɣɫɬɜɭɸɳɟɣ ȽЭɋ. 
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ɉɊИЛɈɀȿɇИȿ Ⱥ 

 

Ⱦɚɧɧɵɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢчɟɫɤɢх ɪɚɫчɟɬɨɜ 

 

Ɍɚɛɥɢɰɚ Ⱥ.1- Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪ. ɍɱɭɪ 

Ƚɨɞ 
Ɇɟɫɹɰ 

1 2 3 4 5 6 7 8 9 10 11 12 

1936 118 80 70 73 2049 3157 2083 1416 2757 708 273 180 

1937 107 74 63 62 2341 3199 2545 1554 2462 733 227 165 

1938 112 89 75 85 3365 5361 4207 1819 1471 512 190 144 

1939 103 86 76 89 2382 3436 2037 1841 1308 496 170 127 

1940 95 77 67 69 1683 3940 1145 1691 1903 541 186 134 

1941 83 74 55 63 3218 3689 947 992 982 525 110 111 

1942 90 70 62 62 1487 2916 1001 2911 1786 612 227 172 

1943 131 91 78 101 3828 2387 1903 1966 1699 1212 303 249 

1944 171 126 109 112 3145 3240 2195 2632 1329 825 199 147 

1945 113 98 87 99 2257 2874 1833 1225 895 338 146 140 

1946 89 65 53 62 1566 5789 2382 2620 2661 771 214 204 

1947 125 95 79 98 3417 3457 1023 1141 1824 600 157 149 

1948 103 76 63 87 1504 3386 1304 2228 1020 1037 218 203 

1949 125 96 81 84 2940 4683 1173 1740 1924 771 220 168 

1950 149 117 99 92 2744 3222 1476 3142 1399 580 220 171 

1951 95 72 63 65 3074 4623 1766 2895 1949 750 189 195 

1952 129 84 72 76 2287 3357 1641 1424 1824 483 235 152 

1953 97 77 82 89 3407 2220 2003 1433 2628 850 222 168 

1954 103 87 73 74 819 4760 852 1229 1025 458 182 121 

1955 79 61 53 50 4373 3095 1887 2408 1153 338 142 128 

1956 84 62 52 51 1520 6777 2241 2041 2287 966 284 244 

1957 155 111 87 82 3578 3311 2999 1237 1545 758 229 165 

1958 99 76 62 62 2366 3120 4165 1433 2420 1129 332 304 

1959 209 156 146 150 2824 3036 2986 2582 2420 766 242 218 

1960 140 105 93 88 1445 3057 1816 2841 1937 629 250 187 

1961 124 89 76 76 1791 4248 3415 1724 2199 825 292 227 

1962 160 115 96 101 2924 3432 1366 975 1533 462 173 130 

1963 92 73 64 70 1166 4439 1783 882 881 339 145 134 

1964 138 69 55 57 2112 3004 1706 1490 1516 421 161 122 

1965 75 59 52 52 1454 4290 2607 1824 2516 558 179 124 

1966 76 65 55 58 2328 3699 1379 2095 1391 550 188 143 

1967 87 74 66 116 3688 2599 1147 2037 1374 1133 174 131 

1968 87 69 60 296 4165 2993 1270 1067 1366 558 187 135 

1969 77 49 35 39 1629 4873 1999 981 940 299 122 104 

1970 69 51 44 43 3028 5682 1204 1214 1666 541 247 155 

1971 107 78 57 629 3474 2870 1512 1266 1803 541 184 164 

1972 101 80 63 81 2083 4165 3528 3736 2357 1125 205 147 

1973 97 75 64 66 2112 2451 2216 3028 1006 471 230 162 

1974 111 85 71 75 3015 4373 2437 3261 1816 945 255 174 

1975 91 62 59 119 3736 2778 1816 2878 2424 821 254 202 

1976 132 97 83 89 3594 3736 1936 1173 1706 508 238 190 

1977 165 83 68 73 1125 2370 2332 2066 1941 587 278 198 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

Ƚɨɞ 
Ɇɟɫɹɰ 

1 2 3 4 5 6 7 8 9 10 11 12 

1978 120 90 77 97 2786 5290 3224 1841 1799 833 274 227 

1979 148 96 80 90 5040 2012 1274 2420 1920 546 227 177 

1980 132 100 84 79 2024 5248 2954 1424 1178 491 206 163 

1981 117 100 84 91 2986 3336 2478 2328 2820 987 235 232 

1982 163 122 103 120 4003 4540 2141 2503 2845 687 285 204 

1983 138 112 98 97 4023 4207 2166 1795 1791 1033 380 317 

1984 193 147 128 131 2782 3430 2631 1516 1602 424 227 160 

1985 103 75 67 94 2874 3024 1479 1295 1158 450 172 132 

1986 88 67 65 67 1751 3244 1233 1491 866 392 135 106 

1987 81 55 50 51 1035 5532 2599 1055 1012 340 134 91 

1988 69 59 57 68 3341 3859 2002 1717 1281 527 179 176 

1989 132 103 90 96 2691 4115 2728 2499 2528 941 252 235 

1990 155 105 94 113 3333 1828 3178 1069 1499 454 178 171 

 

Ɍɚɛɥɢɰɚ Ⱥ.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 

p % Ƚɨɞɵ Qɫɪ. ɝɨɞ Ƚɨɞɵ Qɫɪ. ɩɨɥ Ƚɨɞɵ Qɫɪ. ɦɟɠ 

1,8 1982 2481 1938 5453 1983 523 

3,6 1972 2475 1982 5389 1943 520 

5,4 1938 2441 1972 5334 1958 495 

7,1 1978 2333 1946 5048 1959 453 

8,9 1974 2328 1978 5022 1989 444 

10,7 1956 2326 1974 5009 1981 443 

12,5 1946 2308 1956 4997 1972 433 

14,3 1989 2298 1989 4894 1948 429 

16,1 1983 2263 1951 4809 1967 428 

17,9 1981 2212 1983 4700 1971 423 

19,6 1951 2204 1981 4689 1956 419 

21,4 1959 2204 1959 4655 1978 412 

23,2 1958 2180 1975 4582 1974 412 

25,0 1975 2135 1958 4539 1961 410 

26,8 1961 2113 1961 4497 1944 405 

28,6 1957 1997 1955 4341 1982 404 

30,4 1944 1993 1980 4312 1975 386 

32,1 1980 1973 1970 4301 1957 381 

33,9 1979 1965 1965 4266 1953 381 

35,7 1949 1962 1957 4259 1949 371 

37,5 1943 1954 1979 4257 1936 361 

39,3 1970 1953 1944 4215 1960 358 

41,1 1965 1931 1949 4189 1946 350 

42,9 1955 1928 1988 4101 1977 349 

44,6 1937 1895 1976 4082 1937 344 

46,4 1976 1888 1937 4067 1951 343 

48,2 1950 1878 1950 4028 1950 343 

50,0 1984 1873 1984 4021 1984 339 

51,8 1988 1868 1943 3961 1968 334 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.2 

p % Ƚɨɞɵ Qɫɪ. ɝɨɞ Ƚɨɞɵ Qɫɪ. ɩɨɥ Ƚɨɞɵ Qɫɪ. ɦɟɠ 

53,6 1953 1859 1953 3930 1979 328 

55,4 1936 1816 1936 3853 1976 321 

57,1 1971 1777 1987 3776 1947 313 

58,9 1967 1768 1960 3730 1942 311 

60,7 1960 1763 1939 3699 1990 305 

62,5 1968 1716 1971 3672 1980 302 

64,3 1990 1706 1990 3667 1962 297 

66,1 1947 1704 1966 3661 1952 296 

67,9 1939 1702 1947 3651 1938 290 

69,6 1987 1686 1968 3651 1940 281 

71,4 1966 1684 1967 3646 1973 280 

73,2 1973 1677 1973 3634 1970 276 

75,0 1952 1648 1952 3541 1939 275 

76,8 1940 1615 1969 3503 1988 273 

78,6 1962 1606 1940 3483 1966 272 

80,4 1942 1596 1962 3438 1954 264 

82,1 1977 1581 1942 3395 1965 264 

83,9 1948 1573 1977 3305 1985 263 

85,7 1969 1561 1985 3304 1945 245 

87,5 1985 1530 1941 3304 1941 245 

89,3 1964 1520 1964 3304 1964 245 

91,1 1941 1520 1948 3174 1986 221 

92,9 1945 1415 1963 3076 1963 220 

94,6 1963 1410 1945 3053 1955 205 

96,4 1954 1370 1954 2919 1987 193 

98,2 1986 1331 1986 2886 1969 174 
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Ɋɢɫɭɧɨɤ Ⱥ.1- ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɡɢɦɚ 
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Ɋɢɫɭɧɨɤ Ⱥ.2- ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɥɟɬɨ 



1
3
7

 

 

Ɍɚɛɥɢɰɚ Ⱥ.5 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɫ ɭɱɟɬɨɦ ȼɏК 

12 

122 

650 

- 

1 

10 

11 

111 

278 

208,36 

69,64 

69 

Ɋɟɠɢɦ 2 ɩɨ ȼɏК 

403 

208,36 

69,64 

-334 

11 

161 

650 

- 

1 

10 

11 

150 

278 

208,48 

69,52 

93 

402 

208,48 

69,52 

-310 

10 

421 

650 

- 

1 

10 

11 

410 

278 

209,22 

68,78 

251 

398 

209,22 

68,78 

-147 

9 

1516 

650 

- 

1 

10 

11 

1505 

278 

211,38 

66,62 

892 

385 

211,38 

66,62 

507 

8 

1490 

650 

- 

1 

10 

11 

1479 

278 

211,34 

66,66 

878 

386 

211,34 

66,66 

492 

7 

1706 

650 

1 

1 

- 

2 

1704 

278 

211,69 

66,31 

1006 

384 

211,69 

66,31 

622 

6 

3004 

650 

1 

1 

- 

2 

3002 

278 

213,48 

64,52 

1724 

373 

213,48 

64,52 

1351 

5 

2112 

650 

1 

1 

- 

2 

2110 

278 

212,27 

65,73 

1234 

380 

212,27 

65,73 

854 

4 

57 

650 

- 

1 

-20 

-19 

76 

278 

208,25 

69,75 

47 

403 

208,25 

69,75 

-357 

3 

55 

650 

- 

1 

-20 

-19 

74 

278 

208,25 

69,75 

46 

404 

208,25 

69,75 

-358 

2 

69 

650 

- 

1 

-10 

-9 

78 

278 

208,26 

69,74 

48 

403 

208,26 

69,74 

-355 

1 

138 

650 

- 

1 

- 

1 

137 

278 

208,44 

69,56 

85 

402 

208,44 

69,56 

-318 

Ɇɟɫɹɰ 

Q 90% 

Qɜɯɤ 

Qɢɫɩ 

Qɮ 

Qɥɟɞ 

Qɩɨɬɟɪɢ 

Q ɛɵɬ.ɩ. 

Zɜɛ 

Zɧɛ 

H 

Nɛɵɬ 
Ɇȼɬ 

Nɜɯɤ 

Zɧɛɜɤɯ 

ɇɜɤɯ 

∆ 
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Ɍɚɛɥɢɰɚ Ⱥ.6 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 

Ɋɚɫɯɨɞɵ 
Ɉɛɴёɦɵ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Qɛɵɬ 
ɩɨɬɟɪɢ 

Qɧɛ Qɜɯɤ Qɜɞɯɪ Qɝɷɫ Vɧɚɱ dV Vɤɨɧ 
ɮ ɢɫɩ ɥёɞ 

X 495 1 0 10 744 650 239 743 29,57 0,62 28,95 

XI 189 1 0 10 931 650 732 930 28,95 1,90 27,05 

XII 144 1 0 0 1001 650 857 1000 27,05 2,23 24,82 

I 162 1 0 -10 1060 650 908 1059 24,82 2,36 22,46 

II 81 1 0 -20 1115 650 1054 1114 22,46 2,74 19,72 

III 65 1 0 -20 1001 650 956 1000 19,72 2,49 17,23 

IV 67 1 1 -1 1025 650 960 1024 17,23 2,50 14,73 

V 2484 1 1 0 1333 650 -1150 1332 14,73 -2,99 17,72 

VI 3534 1 1 15 1291 650 -2257 1290 17,72 -5,87 23,59 

VII 2007 1 0 10 1157 650 -860 1156 23,59 -2,24 25,83 

VIII 1754 1 0 10 1100 650 -664 1099 25,83 -1,73 27,56 

IX 1784 1 0 10 1019 650 -775 1018 27,56 -2,02 29,57 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.6 

Ɇɟɫɹɰ 

ɍɪɨɜɧɢ ɇɚɩɨɪ Ɇɨɳɧɨɫɬɶ 

ȼȻ ɇȻ 
H ɝɷɫ N ɝɷɫ N ɝɚɪ Zɧɚɱ Zɤɨɧ Zɫɪ Zɧɛ 

X 278,00 276,68 277,34 210,01 66,83 442 442,00 

XI 276,68 273,12 274,90 210,39 64,01 530 530,00 

XII 273,12 269,74 271,43 210,53 60,40 538 538,00 

I 269,74 266,61 268,18 210,64 57,04 538 538,00 

II 266,61 262,73 264,67 210,74 53,44 530 530,00 

III 262,73 258,58 260,65 210,53 49,63 442 442,00 

IV 258,58 253,91 256,24 210,57 45,17 412 403,00 

V 253,91 259,45 256,68 211,11 45,07 534 329,00 

VI 259,45 268,10 263,78 211,04 52,24 600 327,00 

VII 268,10 271,19 269,65 210,81 58,34 600 327,00 

VIII 271,19 274,00 272,59 210,71 61,39 600 329,00 

IX 274,00 278,00 276,00 210,56 64,94 588 385,00 
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Ɍɚɛɥɢɰɚ Ⱥ.7 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 

Ɋɚɫɯɨɞɵ 
Ɉɛɴёɦɵ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Qɛɵɬ 
ɩɨɬɟɪɢ 

Qɧɛ Qɜɯɤ Qɜɞɯɪ Qɯ.ɫɛɪ Qɝɷɫ Vɧɚɱ dV Vɤɨɧ 
ɮ ɢɫɩ ɥёɞ 

X 975 1 0 10 1009 650 24 0 1008 29,57 0,06 29,51 

XI 370 1 0 10 1038 650 658 0 1037 29,51 1,71 27,80 

XII 287 1 0 0 1098 650 811 0 1097 27,80 2,11 25,69 

I 250 1 0 -10 1163 650 923 0 1162 25,69 2,40 23,29 

II 196 1 0 -20 1242 650 1066 0 1241 23,29 2,77 20,52 

III 167 1 0 -20 1357 650 1210 0 1356 20,52 3,15 17,37 

IV 154 1 1 -1 1167 650 1015 0 1166 17,37 2,64 14,73 

V 4612 1 1 0 2216 650 -2775 380 1455 14,73 -6,23 20,96 

VI 5415 1 1 15 3568 650 -3010 1149 1269 20,96 -4,84 25,80 

VII 2480 1 0 10 1820 650 -1020 350 1119 25,80 -1,74 27,54 

VIII 5280 1 0 10 4558 650 -2446 1714 1129 27,54 -1,90 29,44 

IX 2352 1 0 10 2313 650 -685 636 1040 29,44 -0,13 29,57 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.7 

Ɇɟɫɹɰ 

ɍɪɨɜɧɢ ɇɚɩɨɪ Ɇɨɳɧɨɫɬɶ 

ȼȻ ɇȻ 
H ɝɷɫ N ɝɷɫ N ɝɚɪ Zɧɚɱ Zɤɨɧ Zɫɪ Zɧɛ 

X 278,00 277,86 277,93 210,54 66,89 600 442,00 

XI 277,86 274,44 276,15 210,59 65,06 600 530,00 

XII 274,44 270,98 272,71 210,70 61,50 600 538,00 

I 270,98 267,70 269,34 210,82 58,02 600 538,00 

II 267,70 263,93 265,82 210,96 54,36 600 530,00 

III 263,93 258,83 261,38 211,15 49,73 600 442,00 

IV 258,83 253,90 256,37 210,83 45,04 467 403,00 

V 253,90 264,57 259,24 212,41 46,32 600 329,00 

VI 264,57 271,14 267,85 214,25 53,11 600 327,00 

VII 271,14 273,97 272,56 211,86 60,20 600 327,00 

VIII 273,97 277,72 275,85 215,60 59,75 600 329,00 

IX 277,72 278,00 277,86 212,55 64,82 600 385,00 
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ɉɊИЛɈɀȿɇИȿ Ȼ  
 

Ⱦɚɧɧɵɟ ɩɨ ɨɫɧɨɜɧɨɦɭ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ɂɨɧɚ ɪɚɛɨɬɵ ɊɈ75-ȼ-500 



141 

 

 

Ɋɢɫɭɧɨɤ Ȼ.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɬɭɪɛɢɧɵ ɊɈ75-ȼ 
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ɉɊИЛɈɀȿɇИȿ ȼ 

 

ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨхɪɚɧɟ ɨɤɪɭɠɚɸщɟɣ ɫɪɟɞɵ 

 

Ɍɚɛɥɢɰɚ ȼ.1 – ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

Ɇɟɪɨɩɪɢɹɬɢɹ 
Ɉɫɧɨɜɚɧɢɟ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ 
ɉɟɪɢɨɞ 

Ɋɚɡɞɟɥ I. Ɉɯɪɚɧɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 

Кɨɧɬɪɨɥɶ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 

Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ 
ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ». №96-ɎɁ ɨɬ 4 
Ɇɚɹ 1999 ɝɨɞɚ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɚ ɧɨɪɦɚɬɢɜɨɜ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Кɨɧɬɪɨɥɶ ɜɵɛɪɨɫɨɜ ɜɨ ɜɪɟɦɹ ɫɜɚɪɨɱɧɵɯ, 
ɦɟɬɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɪɚɛɨɬ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

ɍɫɬɚɧɨɜɤɚ ɝɚɡɨɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɯ 
ɭɫɬɚɧɨɜɨɤ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ɋɚɡɞɟɥ II. Ɉɯɪɚɧɚ ɜɨɞɧɨɝɨ ɛɚɫɫɟɣɧɚ 

ɉɨɞɝɨɬɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ 
ɡɨɧɟ ɡɚɬɨɩɥɟɧɢɹ (ɨɱɢɫɬɤɚ ɨɬ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɩɟɪɟɧɨɫ ɦɨɝɢɥɶɧɢɤɨɜ ɢ 
ɤɥɚɞɛɢɳ) 

ȼɨɞɧɵɣ ɤɨɞɟɤɫ №74-ɎɁ ɨɬ 
3 ɂɸɧɹ2006 ɝɨɞɚ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Кɨɧɬɪɨɥɶ ɡɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɫɨɫɬɨɹɧɢɟɦ ɬɟɯɧɢɤɢ ɢ ɧɚɫɨɫɨɜ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Кɨɧɬɪɨɥɶ ɜɵɛɪɨɫɨɜ ɩɪɢ ɡɚɦɟɧɟ ɦɚɫɟɥ 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ɉɬɜɨɞ ɞɢɫɬɢɥɥɹɬɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɢ 
ɨɯɥɚɠɞɟɧɢɢ ɨɛɦɨɬɨɤ ɝɟɧɟɪɚɬɨɪɚ 

Эɤɫɩɥɭɚɬɚɰɢɹ 

Ɉɬɜɨɞ ɥɢɜɧɟɜɵɯ ɜɨɞ ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ɋɚɡɞɟɥ III. Ɉɯɪɚɧɚ ɨɬ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ 

ɋɛɨɪ ɢ ɫɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ ɥɚɦɩ , ɧɚ ɩɪɟɞɩɪɢɹɬɢɹ 
ɢɦɟɸɳɢɟ ɥɢɰɟɧɡɢɢ 

Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ 
ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɩɨɬɪɟɛɥɟɧɢɹ». №89-ɎɁ ɨɬ 
24 ɂɸɧɹ 1998 ɝɨɞɚ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

ɋɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɲɢɧ 
ɚɜɬɨɬɪɚɤɬɨɪɧɨɣ ɬɟɯɧɢɤɢ, ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɹ ɢɦɟɸɳɢɟ ɥɢɰɟɧɡɢɢ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Кɨɧɬɪɨɥɶ ɡɚ ɫɛɨɪɨɦ ɢ ɜɪɟɦɟɧɧɵɦ 
ɯɪɚɧɟɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɩɨɬɪɟɛɥɟɧɢɹ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ɋɚɡɛɨɪɤɚ ɢ ɭɞɚɥɟɧɢɟ ɧɟɢɫɩɨɥɶɡɭɟɦɵɯ 
ɨɛɴɟɤɬɨɜ 

ɉɪɢ ɡɚɜɟɪɲɟɧɢɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɋɚɡɞɟɥ IV. Ɉɯɪɚɧɚ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ 

Ɉɛɪɚɡɨɜɚɧɢɟ ɪɵɛɧɨɝɨ ɯɨɡɹɣɫɬɜɚ Ɏɟɞɟɪɚɥɶɧɨɣ ɡɚɤɨɧ «Ɉ 
ɠɢɜɨɬɧɨɦ ɦɢɪɟ» 

Эɤɫɩɥɭɚɬɚɰɢɹ 

Ɂɚɩɪɟɳɟɧɢɟ ɥɨɜɥɢ ɜ ɡɨɧɟ ɪɚɡɜɟɞɟɧɢɹ 
ɪɵɛɵ 

Эɤɫɩɥɭɚɬɚɰɢɹ 
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